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¡�O�� ©zfQSf�M)H3X�F�d�VYM3AaX[fxM)X ì ¢�C)M)`gZGC@>@?�`PXkH3¢ O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO¤���
¡�OÉ¦ ï ZG`PH3hk`gf�VY`1EkfBF÷�Aa`PHJELH�V�?�¢ O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO¤��¡
¡�O¢¡ ¡ X[ZGZ'd�f�AeVPELM3AaX[fnEkf�F ¡ X[f�M)H3X[^âOcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO¤�q�
¡�O£� ízC3ADfIh ì ¢�C)M)`gZ�>W?I`PXkH3¢mM)X£í�fBFI`PH�C)M3Ekf�F©zVPVPADFI`gf�M3C O�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO¤��¦
¡�O¢� ì ¢�C)M)`gZGC ï fIh[ADfI`P`PHJADfIh]Ekf�F ì ELK�`PM´¢�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO¤���
¡�O¢¦ ^ d�AD^DFBADfIh ì ELKN`PMã¢ADf=M)X]M3?�` ì ¢�C)M)`gZ�öz`gC3Aah[f � ì ELKN`PMã¢=é´özH�Aajk`gf°öz`gC3Aah[f�� OcO�O�O�OcO�O�OcO�O�OcO¤���
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�IO�� ì ELK�`PM´¢ ¡ X[fBC)M)H�EkADf�M3CóO�OcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO¤¦�¦
�IOÉ¦ >@?I`�÷zAa`PH�ELHJV�?�ADVPEk^ ì ELKN`PMã¢ ¡ X[f=M)H�X[^ ì M)H�d�VYM3d�H3`0O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO¤¦k¨
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�IO¢¡ @ÔH�X�VY`gC3C�ë�X�FI`g^DC#OcO�O�OcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOË���
�IO£� ì > ©�ëg@ OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOË�%¦
�IO¢� ©ôäz`gfI`PH�Ek^ ¡ ^DEkC3C3Aal_VPELM3AaX[fxXkKø©�VPVPADF�`gf=M ¡ Ekd�C)`gC·O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOË���

�IO¢��O�� ¡ X[f�M)H3X[^D^D`PHzêz\7`PH�ELM3AaX[f OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOË�L¨
�IO¢��OÉ¦ ©zVYM3d�ELM)XkH�CzEkf�F ¡ X[f�M)H3X[^D^D`gF6@ÔH3X�VY`gC3C)`gC O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO¤��¡
�IO¢��O¢¡ ¡ X�XkH�F�Aef�ELM3AaX[fEkf�F ¡ X[Z£Z1d�fBADVPELM3AaX[fn©zZ]X[fIh ¡ X[f�M)H3X[^D^D`PH�C�Ekf�Fnöz`gVPADC3ADX[fnë�ELçk`PHJC]\�O¤��¡
�IO¢��O£� ¡ X[f�M)`���M�Ekf�F ï f=j�AaH3X[fBZ]`gf=M°OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO¤���

�IO¢¦ ©�\�\B^a¢�ADfIh'M3?I`�W�`Poªë�X�F�`g^�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO¤���
¯ ÜÌ�?o%vwp3���a� � �1vwo�p°Ü7t`t`vw��p����«ÙUÍÎs���¬º�wp Ï�Ð

��O�� ^ EkV3ç�hkH3X[d�f�F O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO¤�k¨
��OÉ¦ >@?I`�÷zAa`PH�ELHJV�?�ADVPEk^ ì ELKN`PMã¢ ¡ X[f=M)H�X[^ ì M)H�d�VYM3d�H3`cM)Xf@ÔH�`Pjk`gf=M1��H�Aa`gf�F�^D¢7�øAaH3`�©zVPVPADFI`gf�M3C
O�O�OcO	¨�¡
��O¢¡ ©zVPVPADFI`gf�MW©�fBEk^a¢�C�ADC�í�C�ADfIh ì > ©�ëg@ OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOX�P§[¦

��O¢¡�O�� ì X[ZG`�@ÔH3X0��AeZGELM)` ï jk`gf�M3C@M)X£M3?I`�å<X[C�C O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOX�P§[¦
��O¢¡�OÉ¦ @q?=¢�C3ADVPEk^Î@:H3X�VY`gC3CX��EkAD^edIH3`gC�Ekf�Fnöz¢�C)KÊd�f�VYM3AaX[f�Ek^7QÆf�M)`PH�EkVYM3AaX[f�CcOcO�O�O�OcO�O�OcO�O�OcOX�P§��
��O¢¡�O¢¡ >@?�` ¡ X[f=M)H�X[^D^a`PH�C�XkKøM3?I`�©zAaH�VYHJELKNM�Ekf�F6
Î`gEL\7X[f�CýO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOX�P§��
��O¢¡�O£� >@?�`�© ¡ ï EkfBFë�ADC�C3AaX[fö+AaH3`gVYM)XkHèOcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOX�g¦L§
��O¢¡�O¢� >@?�`�©?
Ö© ¡ ì ê+\�`PHJELM)XkH�CóO�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOX�g¦�¡
��O¢¡�O¢¦ >@?�`�÷�Aah[?�`PHWå<`Pjk`g^DC@XkK ¡ X[f=M)H3X[^ O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOX� ¡k¦

��O£� ¡ X[f�VP^ed�C3AaX[f�C¬K�H3X[Z M3?I`_�IH�Aa`gf�FB^a¢7�øAaH3` ï ��EkZ]\_^a`]O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOX���u�
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¦�O�� ë°ELç�ADf�h ì ELK�`PM´¢ ï þ7XkH3M3C ¡ X[C3MÆé ï þ7`gVYM3Aajk`	O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOX�����
¦�OÉ¦ >@?I`�îWX[^a`�XkK ì ¢�C)M)`gZ ï f�h[ADfI`P`PH�ADf�hsAef ì ELKN`PMã¢óO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOX� ���
¦�O¢¡ © ì ¢�C)M)`gZ ì ELK�`PM´¢ ï f�h[ADfI`P`PH�ADf�hI@:H3X�VY`gC3C@O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOX� ���

¦�O¢¡�O�� ë°Ekf�ELhk`gZ]`gf�M OcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOX� �k¦
¦�O¢¡�OÉ¦ ï fIh[ADfI`P`PH�AefIh]ö�`Pjk`g^DXk\BZ]`gf�M	OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOX� ��¡
¦�O¢¡�O¢¡ êz\7`PH�ELM3ADX[f�C O�OcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOX� �q�
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��O�� öz`Yl_f�ADf�hG©�VPVPADF�`gf=M3C@EkfBFní�fBEkVPVY`P\�M3ELbB^a`�åâX[C3C)`gC1O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOX� ���
��OÉ¦ ì ¢�C)M)`gZ	÷zE%BgELH�F�C�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOX� ���

��OÉ¦�O�� özH�E;oWADfIhGM3?�` ì ¢�C3M)`gZ ^ X[d�f�F�ELH�AD`gC O�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOX� ���
��OÉ¦�OÉ¦ QÆFI`gf�M3AaKN¢�ADfIhsM3?I`1÷�Aah[?Ié´å<`Pjk`g^ ì ¢�C)M)`gZ�÷zE%BgELH�F�C OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOX� ¦L§

��O¢¡ ì ¢�C)M)`gZ ì ELKN`PMã¢xîW`gÿ�dBAaH3`gZ]`gf�M3C@Ekf�F ¡ X[fBC)M)H�EkADf�M3C!OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOX� ¦�¡
��O£� >@?I` ì ELKN`PMã¢ ¡ X[f=M)H�X[^ ì M)H�d�VYM3d�H3`ýO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOX� ¦�¦

��O£�IO�� >@?�` ì ELKN`PMã¢ ¡ X[f=M)H�X[^ ì M)H�dBVYM3dIH3`+KNXkH�EG>â`gVJ?�f�ADVPEk^ ì ¢�C3M)`gZ O�O�OcO�O�O�OcO�O�OcO�O�OcOX� ¦��
��O£�IOÉ¦ ì ELK�`PM´¢ ¡ X[f=M)H3X[^ ì M)H�d�VYM3dIH�`gC�ADf ì X�VPADEk^ ì ¢�C)M)`gZGCèOcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOX�0��§
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��OÉ¦ >@?I` ì >X@7©*@:H3X�VY`gC�C%O�OcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOX� �L§
��O¢¡ QÆFI`gf=M3ADKN¢�ADfIhQ@ XkM)`gf=M3AeEk^D^a¢x÷�E%BgELH�F�X[d�C ¡ X[f�M)H3X[^<©zVYM3AaX[f�C � ì M)`P\ª�0� O�O�OcO�O�O�OcO�O�OcO�O�OcOX� ��¡
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��O£� öz`PM)`PH�ZGADfBADfIhG÷�X;oªízf�C3ELK�` ¡ X[f�M)H3X[^<©zVYM3AaX[f�C ¡ X[d�^DFnê+VPVPdIH � ì M)`P\°¦��¬OcO�O�O�OcO�O�OcO�O�OcOX� ��¦

��O£�IO�� ì M)`P\°¦LE�\q©zdIh[Z]`gf�M@M3?I`�VYX[f�M)H3X[^<C)M)HJd�VYM3dIH3`coWADM3?x\�H3X�VY`gC3C@Z]X�FI`g^DC O�OcO�O�OcO�O�OcOX� ���
��O£�IOÉ¦ ì M)`P\�¦�bÎ\:öz`PM)`PH�ZGADf�`�?IX;o ?�E%BgELH�FIX[d�CWVYX[f=M)H3X[^âEkVYM3AaX[f�CWVYX[dB^DFxX�VPVPd�H@O�OcO�O�OcO�O�OcOX� ���
��O£�IO¢¡ ì M)`P\°¦LV%\ ¡ X[f�C�ADFI`PH�M3?I`�FI`PhkHJEkF�ELM3AaX[fXkKRVYX[f�M)H3X[^DC@X�jk`PHWM3ADZG`�OcO�O�O�OcO�O�OcO�O�OcOX�g¨k¦

��O¢� ÷zd�ZGEkf ¡ X[f�M)H3X[^D^D`PH�CÄO�OcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOX�g¨�¡
��O¢¦ ízC3ADfIh ì >1@�©ªX[f�êzH�h[Ekf�AYBgELM3AaX[f�Ek^ ¡ X[Z]\7X[fI`gf�M3C�XkK M3?�` ì ELKN`PMã¢ ¡ X[f�M)H3X[^ ì M)H�dBVYM3dIH3`�OcO�O�OcOX�g¨�¦
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��O¢¦�O¢¡ ÷zE%BgELH�F�©zf�Ek^a¢�C3ADC�M)X£QSFI`gf�M3AaK�¢xêzH�h[Ekf�AYBgELM3AaX[f�Ek^âEkf�F�@ÔH�XkhkH�EkZGZGELM3ADVcî�ADC)ç�C�OcO�O�OcO:¦L§k§
��O¢¦�O£� ízC)`�XkKøM3?I`�©zf�Ek^a¢�C3ADC�Ekf�FA@{XkM)`gf�M3ADEk^ ï ��M)`gf�C3AaX[f�C O�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO:¦L§[¦
��O¢¦�O¢� ¡ X[ZG\BELH�ADC)X[fBC�oWAaM3?>{H�EkF�AaM3AaX[fBEk^�@ÔH3XkhkH�EkZ£ZGELM3ADVcîWAeC)çm©zf�Ek^a¢�C3ADC�>{`gV�?�fBADÿ�d�`gCqO�O�OcO:¦L§�¡

��O¨� î@`Yé ï fIh[ADfI`P`PHJADfIhÄE ì X�VPADXLé´>â`gVJ?�f�ADVPEk^ ì ¢�C)M)`gZ6\Þ@:?�ELHJZGEkVY`gdIM3ADVPEk^ ì ELK�`PM´¢ñEkf�FñM3?I`�§+AaX �3�>{H�ELhk`gFI¢ OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO:¦L§�¡
��O¨��O�� >@?�` ï jk`gf�M3C ì dIH�H3X[d�f�F�AefIh�M3?I`1©W\�\BH3X;jLEk^tEkf�F6
ñAaM3?�FIHJEgo�Ek^tXkK�§+AaX0��� O�O�OcO�O�OcO:¦L§%�
��O¨��OÉ¦ ©zf�Ek^a¢�C3ADC�XkKøM3?I`�§+AaX �3� ¡ EkC)` O�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO:¦L§�¦

��O¢� ¡ X[Z]\_ELH�ADC)X[fxXkK ì >X@7©ªoWAaM3?>{H�EkF�AaM3ADX[f�Ek^7÷�E%BgELH�F�©�fBEk^a¢�C�ADC�>â`gVJ?�f�ADÿ�dI`gC�O�O�OcO�O�OcO�O�OcO:¦��P§
��OÉ¨ ì d�Z£ZGELH3¢ O�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO:¦��g¦
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���IO£� ì `P\BELHJELM3AaX[fXkKc@ X;o¬`PH�CÎOcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO#¡��L¦
���IO¢� ¡ `PH3M3Aal_VPELM3AaX[fÎO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO#¡��%¡

���IO¢��O�� QÆf�AaM3ADEk^ ¡ `PH3M3A l_VPELM3AaX[fÄO�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO#¡��%¡
���IO¢��OÉ¦ ë°EkADf�M3EkADf�ADfIh ¡ `PH�M3A l_VPELM3AaX[f OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO#¡����

���IO¢¦ ©zd�F�AaMX@:H3X�VY`gFBdIH3`gC�Ekf�Fn©�\�\�H�X[EkV�? OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO#¡��%�
���IO¨�@ÔH�XkbB^a`gZ�îW`P\�XkH�M3ADfIh]Ekf�F ¡ HJAaM3ADÿ�dI`gCOcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO#¡��%�
���IO¢� ¡ ?�Ek^e^a`gfIhk`gC+O�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO#¡��%�
���IOÉ¨ ¡ X[f�M3ADf�dIX[d�C@>{H�EkADf�AefIh'EkfBF ï F�dBVPELM3AaX[f O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO#¡��%�
���IO��P§�å<`gC�C)X[f�C@M)X£b�`cåâ`gELH�fI`gFK�H3X[Z ì í ^ ì ©U� ï OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcO#¡��L¨
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^ O�� >@?I`@q?=¢�C3ADVPEk^?@ÔH3X�VY`gC3CsOcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOc�[§k§
^ OÉ¦ öz`gC3VYH�Aa\BM3AaX[fXkK M3?I`�@ÔH�X �IADZGEk^ ï jk`gf�M3Czå<`gEkF�ADf�h'M)X£M3?I`�å<X[C�C O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOc�[§�¡
^ O¢¡ @:?�¢�C3ADVPEk^Î@:H3X�VY`gC�C@Ekf�Fn©zdIM)X[ZGELM)`gF ¡ X[f=M)H�X[^D^a`PHX��EkAD^edIH3`gC@Ekf�F�ö�¢�C)KÊd�f�VYM3AaX[fBEk^7QSf�M)`PH�EkVYM3AaX[f�C �[§%�
^ O£� åâEkdBf�V�? ì AaM)`1êz\7`PH�ELM3AaX[f�C�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOc�[§�¦
^ O¢� ©zAaH1�IXkH�VY`'åâEkd�fBV�?�êz\7`PH�ELM3ADX[f�C�ë�EkfBELhk`gZ]`gf=MWO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOc�u���
^ O¢¦ ì XkK�M´o�ELH3`� ì ¢�C)M)`gZ ö�`Pjk`g^DXk\BZ]`gf�MWXkK M3?I` ¡ `gf�M3EkdIH1�ø^DAah[?�M ¡ X[f�M)H3X[^ ì ¢�C)M)`gZ O�OcO�O�OcO�O�OcOc�u�g¦
^ O¨�"!+d�Ek^eAaM´¢x©�C�C3dIH�Ekf�VY` � !c©��ÏO�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOc�u� �
^ O¢� öz`Pjk`g^aXk\7`PH�>{`gC)M3ADfIh©@:H3X�VY`gC3C�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOc�u� ¦
^ OÉ¨�QÆf�FI`P\7`gf�FI`gf�M�§R`PH�A l_VPELM3AaX[f�Ekf�F6§ÔEk^DADFBELM3AaX[f � Q�§$#�§�óO�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOc�u� ¦
^ O��P§ ì ¢�C)M)`gZGC ï fIh[ADfI`P`PHJADfIh OcO�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOc�u� �
^ O�����@ÔHJADZ]` ¡ X[f�M)H�EkVYM)XkH5@:H3X õ `gVYMWë�EkfBELhk`gZ]`gf=M O�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOc�u� �
^ O��g¦söz`PKN`gfBC)` ¡ X[f�M)H�EkVYMWë°Ekf�ELhk`gZ]`gf�M ¡ X[ZGZGEkf�F � ö ¡ ë ¡ �zOcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOc�u�g¨
^ O�� ¡s©zAaH1�IXkH�VY`d@ÔH3XkhkHJEkZ ê5Z«VY` O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOc�u�g¨

Û Ü%�Isut��0p3o%v�s��@Ûd�����0s�� vx�?su��vw���×��r1s:n � �a�wvwt } su�0p�oA� � ¬º¬º� � ¿���|¡ O��Ì@ÔH�X �IADZGELM)` ï jk`gf=M3CzELMX
áEk^açk`PH3M)X[fûO�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOc�=¦��¡ OÉ¦ ì ¢�C)M)`gZ	÷zE%BgELH�F�Cgi ì ¢�C)M)`gZ ì ELK�`PM´¢ ¡ X[f�C3M)H�EkADf�M3CPi�Ekf�F ¡ X[f�M)H3X[^ ì M)H�d�VYM3dIH3`�O�O�OcO�O�OcO�O�OcOc�=¦�¡¡ O¢¡k@:?�¢�C3ADVPEk^Î@:H3X�VY`gC�C�§zAD`Po#XkK{M3?�`�©�VPVPAeFI`gf=M OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOc�=¦��¡ O£� �øAaH�C)M@åâ`Pjk`g^ êz\7`PH�ELM3ADX[f�C¤O�O�O�OcO�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�O�OcO�O�OcO�O�OcOc�=¦�¦
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>@?�AeC:b7X�Xkç£\�H3`gC3`gf=M3C�E]fI`Po%EL\�\BH3X[EkV�?M)X]b_d�AD^DF�AefIh�C3ELK�`PH@C)¢�C3M)`gZGC�M3?�ELM�FI`P\BELH�M3C�ADfxADZ]\7XkH3M3Ekf�Mqo�Eg¢�C�K�H3X[ZM)H�EkF�ADM3AaX[f�Ek^�C3ELKN`PMã¢�`gfIh[AefI`P`PH�ADfIhIO�
 ?BAD^a`:M3?�`qM)H�EkFBAaM3AaX[f�Ek^�EL\�\�H3X[EkVJ?I`gC oqXkH�çk`gFsoq`g^D^�K�XkH M3?�`¬C3AeZ]\B^a`PH C)¢�C3M)`gZGCXkKRM3?I`�\_EkC)MWK�XkHWoW?BADV�?�M3?I`P¢xoq`PH3`'FI`Pj�ADC)`gFtiBC�Aah[f�A l_VPEkf�MWVJ?�EkfIhk`gCz?�Egjk`'X�VPVPd�H3H3`gF�AefM3?I`�Mã¢�\7`gCWXkKÔC)¢�C3M)`gZGCo¬`zELH3`zELM)M)`gZ]\�M3ADf�h1M)X'bBd�AD^eFsM)X�F�E;¢£Ekf�F«M3?I`�VYX[f�M)`���M�AefGoW?�AeV�?GM3?�`P¢GELH3`�b7`gADf�h�bBd�AD^DMPO{>@?I`gC3`�V�?BEkfIhk`gC�ELH3`C)M)H3`PM3VJ?�ADfIh]M3?�`�^DADZGADM3CqXkKRVPdIH�H3`gf=M@C�ELKN`PMã¢m`gf�h[ADfI`P`PH�ADf�h'M)`gVJ?�f�ADÿ�dI`gC]\
A ��su�]� ¬�sut`p ��r¼�0p3t ~ �?���w����vwt�s��Qt ~ s�����p \A
ñ?�AD^a`^a`gELHJf�ADfIhÖK�H3X[Zó\BEkC)M£EkVPVPAeFI`gf=M3C«ADC]C)M3AD^e^¬EkfæADZsé\7XkH3M3Ekf�MW\_ELH3MWXkKÔC3ELK�`PM´¢�`gfIh[ADfI`P`PH�AefIhIiB^a`gC3C3X[f�C@^a`gELH�f�`gFnX;jk`PHcVY`gf�M3dIH�Aa`gCzELb7X[dIMWFI`gC�Aah[f�ADfIh]M)X«\�H3`Pjk`gf�MEkVPVPAeFI`gf=M3C'ZGE;¢Îb�`«^aX[C)M�XkH1b�`gVYX[ZG`«ADfI`Yþ7`gVYM3Aajk`Go�?I`gfáX[^DF�`PH�M)`gV�?�f�X[^aXkh[Aa`gC'ELH3`£H3`P\_^DEkVY`gFÎoWAaM3?�fI`PoX[f�`gCPO:>{`gV�?�fIX[^DXkhk¢xAeC�V�?�EkfIh[AefIhGZ1dBV�?nKÊEkC)M)`PH@M3?BEkfX[dIH@`gfIh[AefI`P`PH�ADfIh'M)`gV�?Bf�ADÿ�dI`gC@ELH3`�H�`gC)\7X[f�F�ADfIh1M)XM3?�`gC)`cV�?�EkfIhk`gCgO#WW`PoñM)`gVJ?�fIX[^aXkhk¢xADf�M)H3X�FBd�VY`gCqdBfIç�f�X;oWf�CqADf�M)X1X[dIH�C)¢�C)M)`gZGC�Ekf�FxVYH3`gELM)`gCWfI`Poæ\_ELM3?�CM)X«^aX[C3C)`gCPO
A «¼p3� � t�p3�¤sB�avx�wv�� � ���L�wp3suo%�¥r'oq��� p�ÍÎ¬�p3oqvwp��?t�p \Î©�M£M3?I`°C3EkZ]`�M3ADZ]`�M3?BELM£M3?I`°FI`Pjk`g^aXk\BZ]`gf�MXkK+fI`Po M)`gVJ?�fIX[^aXkhk¢¤?�EkC]C)\BH�ADf�M)`gFÏK�XkH3o�ELH�FtiqM3?I`xM3ADZ]`M)XáZGELH3çk`PM£KNXkHGfI`Po \BH3X�FBd�VYM3Cs?�EkCshkH3`gELM3^a¢F�`gVYH3`gEkC)`gFÄEkf�F·C)M)H3X[fIh°\�H3`gC3C�dIH3`gC�`��IADC)M'M)XÖFI`gVYH3`gEkC)`xM3?�ADC�M3ADZ]`«`Pjk`gfÄK�dIH�M3?I`PHgO�>@?�`«Egjk`PHJELhk`M3ADZ]`M)X�M)H�Ekf�C3^eELM)`£EnbBEkC�ADVsM)`gV�?�fBADVPEk^:F�AeC3VYX;jk`PH3¢áAef=M)X�E�VYX[ZGZ]`PH�VPADEk^:\�H3X�F�d�VYM�ADfáM3?I`G`gELH�^a¢Ö\BELH�M�XkK�M3?�ADCVY`gf�M3dIH3¢�o¬EkC_¡L§«¢k`gELHJCPO1>{X�FBEg¢°X[dIH+M)`gV�?�fIX[^DXkh[Aa`gC+hk`PM�M)XZGELH3çk`PM�ADf°MãoqXM)XxM3?IH3`P`s¢k`gELH�C�Ekf�FÖZGEg¢b7`cXkbBC3X[^a`PM)`�ADfmlBjk`kO=
Î`�fIX£^DX[fIhk`PHW?�E;jk`�M3?I`�^Dd���dIH�¢GXkKRVPELH3`PK�dB^D^a¢£M)`gC3M3ADfIh£C)¢�C)M)`gZGCWEkf�FnFI`gC3ADh[f�C�M)XdBf�FI`PH�C)M3EkfBFEk^D^7M3?I`�\7XkM)`gf�M3ADEk^7b7`g?�Egj�AaXkH�C@EkfBFH�ADC)ç�C¬b7`PKNXkH3`�VYX[Z£Z]`PH�VPADEk^tXkHzC3VPAa`gf�M3A l_Vcd�C3`kO
A Û ~ s�����vx���ÄßAs�� � oqpg��rzÜ¼t�t�v��ºp����0� \@©zCWX[dIH�M)`gV�?�f�X[^aXkhk¢�Ekf�F�C)X�VPAD`PM´¢nV�?BEkfIhk`kitC)X«FIX«M3?I`1VPEkdBC)`gCXkKREkVPVPADF�`gf=M3CPO ì ¢�C)M)`gZ�`gf�h[ADfI`P`PH�ADf�hGEkf�FnC)¢�C)M)`gZ	C�ELKN`PMã¢`gfIh[ADfI`P`PH�AefIh]M)`gV�?�fBADÿ�d�`gC@?�Egjk`'fIXkM@çk`P\�MzdI\o�AaM3?GM3?I`�H�EL\BADFG\BEkVY`�XkKtM)`gVJ?�fIX[^aXkh[AeVPEk^�Aef�fIX;jLELM3AaX[ftOøö+Aah[AaM3Ek^_M)`gV�?�f�X[^aXkhk¢kiIADfG\BELH�M3ADVPd�^DELHgi�?�EkCqVYH�`gELM)`gFEsÿ�d�Aa`PM¬H3`PjkX[^DdIM3ADX[fmAef«Z]X[C3Mql_`g^DF�CqXkKâ`gfIh[ADf�`P`PH�ADfIhIOøë�Ekf�¢mXkK<M3?I`cEL\�\�H3X[EkVJ?I`gC�M)Xs\�H3`Pjk`gf�M�EkVPVPADFI`gf�M3CM3?BELM�oqXkH3çk`gFxX[fm`g^a`gVYM)H�X[Z]`gV�?�EkfBADVPEk^<VYX[Z]\7X[fI`gf�M3C Ò C3dBV�?xEkC�H3`P\B^DAeVPELM3AaX[f£XkK VYX[Z]\7X[fI`gf�M3C�M)X'\BH3XkM)`gVYMELh[EkAef�C)MWADfBF�Aaj�ADF�d�Ek^_VYX[Z]\7X[fI`gf=MWK�EkAD^edIH3` Ò ELH3`�AefI`Yþ�`gVYM3ADjk`�ADfVYX[f�M)H3X[^D^DADf�hGEkVPVPADFI`gf�M3C@M3?�ELMWELHJADC)`cK�H3X[ZM3?�`�d�C)`cXkKøF�Aah[AaM3Ek^tC3¢�C)M)`gZ£CWEkf�FC)XkK�M´o�ELH3`kO
A ßµp`Ã � � ¬�p3�U��r ~ s�Û�suoq��� \ø©zFIj�EkfBVY`gCÔADfsC3VPAa`gf�VY`@EkfBF]C)X�VPAD`PM3Ek^IV�?�EkfIhk`gCq?�Egjk`@VYH�`gELM)`gF£fI`Poè?�E%BgELHJF�CPO
��XkHz`��IEkZ]\B^D`kiBM3?I`'\BdIbB^eADV+ADCWADfBVYH3`gEkC3ADfIh[^D¢«b7`gADfIh]`���\7X[C)`gF�M)XmfI`Po ZGEkf�é´ZGEkF�`1V�?�`gZGADVPEk^DC�XkH�M)X0��Aef�C
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?BE%BgELH�F�CPO
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Standing orders

stability

Stability Analysis
Design

Equipment
load added

Shipyard 

Vessel
Design Management

Cargo Passenger

Management Scheduling

Traffic

Operation

Vessel

Excess numbers
Pass Mgmt

Ops Mgmt

Impaired

Design
Harbor

Calais
Berth Design

Transfer of Herald
to Zeebrugge

Ops Mgmt

Change of
docking
procedure

Time pressure
Ops Mgmt

Crew working
patternsDocking

procedure

Berth Design
Zeebrugge

Capsizing

Excess load routines
Truck Companies

Unsafe
heuristics

Capt’s Planning

Combinatorial structure
of possible accidents
can easily be identified.

very likely will not see the forest
for the trees.

departments in operational context
Decision makers from separate

Top−Down Accident Analysis:

Bottom−Up

Operational Decision Making:

�øAah[dIH3`¦�OÉ¦3\x>@?I`xVYX[Z]\B^a`��ÏAef=M)`PH�EkVYM3ADX[f�CsADf�M3?�`�e7`P`Pb�H�dIhkhk`xEkVPVPADFI`gf�M � ©�F�EL\BM)`gFÄKNH3X[Zóî�EkZ1d�C�C)`gfê�[� ¦k¦Ii\<O�� �����w�JO
��sur'p�� � ��p3o�� � ��«¼p��wvwsB�avx�xv�� � s��_� ~ pnÞ©oq��s��ºvwÛ�s���vw����s��D�	p²��p3�ãà ì X1K�ELH¬M3?I`zF�ADC3VPd�C�C3AaX[f]?�EkCqKNX�VPd�C)`gF£X[fC3ELK�`PM´¢�jk`PH�C3d�CzH3`g^DAeELbBAD^DAaMã¢mELMzM3?I`s\B?�¢�C�ADVPEk^â^a`Pjk`g^ O ^ dIMzoW?�ELM+ELb7X[dIM�M3?�`'C)X�VPADEk^ Ekf�F°XkH3h[Ekf�AYBgELM3ADX[f�Ek^{^D`Pjk`g^DCELb7X;jk`�M3?�`c\B?=¢�C3ADVPEk^7C)¢�C)M)`gZ���©�H3`�C3ELK�`PM´¢xEkf�FxH3`g^DADELb_AD^DAaMã¢]M3?I`�C3EkZ]`�?I`PH�`+EkCWADZ]\B^DAD`gFGb�¢m÷zAah[?î@`g^eADELbBAD^DADM´¢êzH3h[EkfBAYBgELM3AaX[f � ÷�î@ê��EkFIjkX�VPELM)`gCsoW?IX�C�dIhkhk`gC)MsM3?�ELMs÷�Aah[?Ïî@`g^DAeELbBAD^DAaMã¢Îê+H3h[Ekf�AYBgELM3AaX[fBC � ÷zî@ê+C-��oWAD^D^Rb7`C3ELK�`���>@?I`�Ekf�C)o¬`PHgi�ELh[EkADf<iBADC�fIXß�[���g¨_� O

�øAah[dIH�`©�cC3?IX;o�C@îWEkC3Z'd�C3C3`gftTUC�Ekf�Ek^a¢�C3ADC�XkK M3?I`_e�`P`Pb�HJdIhkhk`cKN`PH�H3¢mZ£ADC3?�EL\¼�[� ¦k¦�� O ì X[Z]`cbBEkV3ç�hkH3X[d�fBFnADCfI`gVY`gC3C�ELH3¢�M)Xnd�fBFI`PH�C)M3Ekf�F�M3?I`'lBh[dIH�`kO'ê+f°M3?I`]F�Eg¢�M3?I`sKN`PH�H3¢�VPEL\BC3A�BP`gFtitM3?I`+ë ¯P²Æ¹k¼ ¶°»ÆÅuì7²3¯�¯Yí�µ_³´¯Y²´±_²JÁNÂP¯o�EkC@o¬XkH3ç�AefIh]M3?I`cH3X[dIM)`�b�`PMãoq`P`gf�özX;jk`PH+Ekf�FM3?I` ^ `g^ah[Aed�Z \7XkH3M�XkK ^ H�d�hk`gChî�e�`P`Pb�H�d�hkhk`kOq>@?�AeC�H3X[dIM)`�o�EkCfIXkM:?�`PH:fIXkH�ZGEk^�X[fI`WEkf�F]M3?�`W^DADfIç�C)\BEkf�ï:ELM�e7`P`Pb�H�dIhkhk`W?BEkFGfIXkMÔb7`P`gfGFI`gC�Aah[fI`gFGC)\7`gVPA l�VPEk^D^a¢�K�XkH:M3?I` ì \BAaH�ADMM´¢�\7`1XkKÔC�?�Aa\BCPO�>@?I`1^eADfIç�C)\BEkfd�C)`gF°C)\BEkfBfI`gF�EmC3ADfIh[^D`1FI`gV�ç�Ekf�F°C)XmVYX[dB^DF�fIXkMzb7`1d�C3`gF�M)Xx^aX[EkF°FI`gV3ç�C ïEkf�F�äôC3ADZ'd�^aM3EkfI`PX[d�C�^a¢kOR>@?I`+H�EkZ]\nVYX[d�^eFEk^DC)XGfIXkM@b7`+H�EkADC3`gF?�Aah[?x`gfIX[dIh[?nM)XGZ]`P`PM@M3?I`�^a`Pjk`g^<XkK FI`gV�ç ïF�dI`zM)XsM3?I`c?�Aah[?mC)\�H�AefIh�M3ADF�`gC¬ELM�M3?�ELM�M3ADZG`kOÔ>@?�ADC¬^DADZGADM3ELM3AaX[fGo�EkC�VYX[ZGZ]X[f�^D¢£ç�fIX;oWfxEkf�Fmo�EkC�X;jk`PH�VYX[ZG`b�¢l_^D^DAefIhGM3?I`sK�XkH3o¬ELHJF�b_Ek^D^DEkC)MzM3EkfIç�C�M)Xn^DX;o¬`PHzM3?�`'K�`PH3H3¢�TUCzb7X;o ADf°M3?I`'o¬ELM)`PHgO'>@?I`�ë ¯P²Æ¹k¼ ¶ o�EkCcF�dI`'M)Xb7`�Z]X�F�A lB`gFxF�dIHJADfIhsAaM3C�H3`YlBM@^eELM)`PH@M3?�ELM@¢k`gELHzM)XGX;jk`PHJVYX[Z]`�M3?�AeC@^DADZGADM3ELM3AaX[fxADfxM3?I`�C3?BAa\<TUC�FI`gC3Aah[f<O
^ `PK�XkH3`°F�H3Xk\�\BADf�háZ]X�XkHJADfIh[CPi@AaM£o¬EkCxfIXkH�Z£Ek^@\�H�EkVYM3AeVY`�K�XkHmEÏZ]`gZ1b�`PHmXkKcM3?I`ÖVYH3`Po�i�M3?I`Ö©zC3C3ADC)M3Ekf�M
ðheòñ óõôtöj÷ùøtú�ô ñì÷?ã=î�æ�ç�èºé��uô ï'ã m ò0ï�ñ¢ô�ùþècó�÷ðèõôUñìäFi�é|y ñìäqùIy�èêöqñìíêëìèê÷Îé-ä�ã-äqô5é�v� èøïðï�ñìèê÷�éåï?é-î�öqè�ï×yþèê÷ð÷ðèêëì÷êû
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^ X[C3d�fti�M)XsVP^aX[C)`zM3?I`�K�`PH3H3¢GF�X�XkH�CgOø>W?I`5�øAaH�C3M�ê5Z«VY`PH�Ek^DC)X'H3`gZGEkAefI`gFGX[fxFI`gV�çGM)X1`gfBC3dIH3`�M3?I`P¢Go¬`PH3`zVP^DX[C)`gFb7`PKNXkH�`�H3`PM3dIHJf�ADfIh]M)XmM3?I`'oW?I`P`g^â?�X[d�C)`kOW>{X«çk`P`P\ÖX[f°C3V�?�`gF�d�^a`ki_M3?I`d�øAaHJC)Mzê5Z«VY`PHzH3`PM3dIHJfI`gFnM)XmM3?I`'oW?I`P`g^?IX[d�C3`]b�`PK�XkH3`GM3?�`GC3?�Aa\áFIH�Xk\�\7`gFÎAaM3C�Z]X�XkH�ADfIh[C � o�?�ADV�?áo¬EkC1VYX[ZGZ]X[fá\BH�EkVYM3ADVY`��Jiø^a`gEgj�ADfIhM3?I`«VP^aX[C3ADfIhXkKM3?I`GFIX�XkH�C+M)XM3?I`G©zC3C3AeC)M3Ekf=M ^ X[C3dBftitoW?IXn?�EkFÖM3ELçk`gf�EC3?IXkH3Mcb�H�`gELç�ELK�M)`PH�VP^a`gEkf�ADf�hmM3?�`GVPELH�FI`gV3çÎdI\7X[fELH3H�ADj�Ek^_ELM�e�`P`PbBH�dIhkhk`kOR÷W`+?�EkF«H3`PM3dIH�f�`gFGM)X1?BADC:VPELbBAef£Ekf�F«o¬EkC¬C)M3AD^e^BEkC3^a`P`P\«oW?I`gf«M3?I`�C�?�Aa\£^a`PK�M:M3?�`�FIX�V3ç�O>@?I`zVPEL\�M3EkADfmVYX[d�^DF«X[f�^a¢]EkC3C3dBZ]`WM3?�ELM¬M3?I`+FIX�XkH�Cq?BEkFGb7`P`gf«VP^DX[C)`gF£b7`gVPEkd�C3`z?I`zVYX[d�^DF«fIXkM¬C3`P`�M3?I`gZ K�H3X[ZM3?I`]oW?�`P`g^R?IX[d�C)`]F�dI`sM)XM3?I`gADH�VYX[f�C)M)H�d�VYM3ADX[fti<Ekf�FÖM3?I`PH3`]o�EkC�fIXADfBF�ADVPELM)XkH�^DAah[?�McADf°M3?I`]oW?I`P`g^e?IX[d�C)`'M)XC3?IX�o
FIX�XkH@\7X[C3AaM3AaX[f<Oº
ñ?�¢xf�Xkb�X�FI¢G`g^eC)`�VP^aX[C)`gFnM3?I`�FIX�XkHWADC@d�f�`���\B^eEkADfI`gFmADfxM3?I`�EkVPVPADF�`gf=M@H�`P\�XkH�MPOêzM3?�`PHWKÊEkVYM)XkH�C�Ek^eC)X£VYX[f�M)H�AabBdIM)`gFnM)X£M3?I`�^DX[C3CPO�êcfI`�o�EkC@M3?I`'FI`P\�M3?XkKøM3?I`�o�ELM)`PH \�AaK M3?I`1C3?BAa\<TUC�C)\7`P`gF?�EkFxb7`P`gfmb7`g^aX;o � �'ç�fIXkM3C � ¡�¡sç�Z� �?��qEkf�FmM3?I`�C3?�AD\m?�EkFf�XkM¬b7`P`gfxADfxC3?�Ek^e^aX;oño�ELM)`PHgiBAaM¬o¬EkCWC)\7`gVPd�^DELM)`gFADfmM3?I`cEkVPVPADFI`gf�M�H3`P\7XkH3M�M3?�ELM�M3?I`+\7`PXk\B^a`zX[fM3?I`cVPELHWF�`gV3çmoqX[d�^eF«\BH3XkbBELbB^a¢G?BEgjk`�?�EkFmM3ADZG`zM)XGf�XkM3ADVY`cM3?I`b7X;o F�X�XkH�CÔoq`PH3`�Xk\7`gfGEkfBFGVP^aX[C)`@M3?�`gZû�[� ���©� O ^ dIMRXk\7`gf]b7X;o F�X�XkH�CÔoq`PH3`�fIXkMÔEk^aX[fI`@`gf�X[dIh[?]M)X�VPEkd�C3`@M3?I`l_f�Ek^tVPEL\_C3AYBgADfIhIOÔ© K�`Po#¢k`gELH�CW`gELH�^DAa`PH�X[fI`�XkK M3?�`�÷W`PH�Ek^eFtTUC@C3ADC3M)`PHWC3?�Aa\_C¬C�EkAD^a`gFxK�H3X[Z�özX;jk`PH+M)X¼e�`P`PbBH�dIhkhk`oWAaM3?xM3?�`�b7X;o
FIX�XkH�C�Xk\7`gfnEkf�F�ZGEkFI`�AaM�M)X£?�`PHWFI`gC)M3ADfBELM3AaX[fxoWAaM3?IX[d�M@ADf�VPADFI`gf�MPO©z^DZ]X[C)MzEk^D^<C3?BAa\BC@ELH3`'F�Aaj�ADFI`gFADf�M)X£o�ELM)`PH3M3Aah[?�M+VYX[Z]\BELH3M3Z]`gf�M3C�b�`g^DX;o
M3?�`�o�ELM)`PH+^eADfI`�C)X«M3?�ELM�ADf�M3?I``Pjk`gf�M]XkK��BX�X�F�AefIhIiøM3?I`«o�ELM)`PHGoWAe^D^Rb7`mVYX[fIl_fI`gF·M)XÖX[fI`mVYX[ZG\BELH3M3Z]`gf�MPi:çk`P`P\BAefIh�M3?�`mC3?BAa\·Eq�_X[ELMPOá>@?I`÷�`PH�Ek^DFtTUC�FI`gC3ADh[fm?BEkFmEkfxXk\7`gfxVPELH@FI`gV�ç£oWAaM3?xfIXsF�Aaj�ADFI`PHJCPi�Ek^D^DX;oWADf�h�jk`g?�ADVP^D`gCqM)XGF�H�Aajk`+ADf«EkfBF«X[d�M¬`gEkC�AD^a¢kibBdIM¬M3?�ADC�FI`gC�Aah[f«Ek^e^aX;o¬`gFxo¬ELM)`PH�M)XI�_X�X�F£M3?�`+VPELH�FI`gV3ç�OÔ©�C�M3?�`zK�`PH3H3¢£M3dIH�fI`gFti�M3?I`+o�ELM)`PH@X[fmM3?I`cVPELH@FI`gV3çZ]X�jk`gFGM)X�X[fI`�C3ADFI`�Ekf�F]M3?�`@jk`gC3C)`g^�VPEL\_C3AYBP`gFtO:ê+fI`@?�d�f�F�H3`gFsEkf�FGf�ADf�`PM´¢'M3?IH3`P`�\BEkC3C3`gfIhk`PH�CÔEkf�F£VYH3`Poèo¬`PH3`ç�AD^D^a`gFtOQÆfGM3?�AeC:EkVPVPADFI`gf�MPi�M3?IX[C)`zZGELç�AefIh1FI`gVPAeC3AaX[f�CÔELb7X[dIMqjk`gC3C)`g^�FI`gC3Aah[f<i�?�ELH3b7XkH:F�`gC3Aah[fti�VPELH3hkX'Z£Ekf�ELhk`gZ]`gf�MPi\BEkC3C3`gfIhk`PH�ZGEkf�ELhk`gZ]`gf�MPi<M)H�EqZmV]C3V�?I`gFBd�^DADfIhIi7Ekf�F°jk`gC3C)`g^ÔXk\�`PHJELM3AaX[f°oq`PH3`]d�fBEgo�ELH3`]XkK:M3?I`]ADZG\BEkVYM � C3ADFI``Yþ7`gVYM3C-�WXkKÔM3?I`gAaH+FI`gVPADC3ADX[f�C@X[f�M3?I`'XkM3?I`PH�CzEkf�F�M3?�`1X�jk`PH�Ek^D^øADZ]\BEkVYM�X[f�M3?�`1\�H�X�VY`gC3Cz^a`gEkF�AefIh£M)XmM3?I`'KN`PH3H�¢EkVPVPADFI`gf�MPO

^ XkM)M)X[Zsé´dI\]FI`gVY`gf�M)H�Ek^DA�BP`gF1FI`gVPAeC3AaX[f�é´ZGELç�ADfIh�VPEkf1^a`gEkF Ò Ekf�F�?BEkC{^a`gF Ò M)X�ZGE õ XkHøEkVPVPADFI`gf�M3C{ADf1VYX[Z]\B^a`��C)X�VPAaXLé M)`gV�?Bf�ADVPEk^¬C)¢�C3M)`gZGCPO ï EkVJ?·^DX�VPEk^qFI`gVPADC3AaX[f�ZGEg¢Îb7`�ù)VYXkH3H�`gVYM3ú°AefÎM3?I`«^eADZGAaM)`gFÎVYX[f�M)`���M]ADfáoW?�ADVJ?áAaMo�EkC'Z£EkFI`«b_dIM1^a`gEkF·M)XÖEkfÄEkVPVPADFI`gf�M1oW?�`gf�M3?I`xADf�F�`P\�`gfBFI`gf=M1FI`gVPADC3AaX[fBC�Ekf�FÏXkH3h[Ekf�AYBgELM3ADX[f�Ek^¬b�`g?BEgj�AaXkH�CADf�M)`PH�EkVYMWADfF�¢�C)KÊd�f�VYM3ADX[f�Ek^�o¬E;¢�CPOì ELK�`PM´¢°ADC+ExC)¢�C3M)`gZ \BH3Xk\7`PH3M´¢ki<fIXkM+ExVYX[Z]\7X[fI`gf�Mz\BH3Xk\7`PH3M´¢kitEkf�FÖZ'd�C)Mzb�`sVYX[f�M)H3X[^D^a`gFÖELM+M3?I`]C)¢�C)M)`gZ^a`Pjk`g^ i�f�XkM@M3?I`�VYX[Z]\7X[fI`gf�M@^a`Pjk`g^ O#
Î`�H3`PM3dIH�fxM)X«M3?�ADC�M)Xk\BAeVcADf ¡ ?�EL\�M)`PHU¡�O©zC3C3d�ZG\�M3AaX[f:�cADC@VP^D`gELH�^a¢xd�f=M)HJdI`kOÔ©ªf�`Po
EkC3C3d�ZG\�M3AaX[ffI`P`gF�C@M)XGb7`�C3dIbBC)M3ADM3dIM)`gF�\
üf.0/ §Y¨©¨tª�«�¬®w¯h°²±ý³�´$þY¯Ö½²Æ 2�.t¿ ¯ +�» ¯ ¿ ¯�sµß¯
¨�± . ¯��Æ .02 ± . · . ¨©¨ +32 µ�±¸° 2 ¨tª�ÿ ·t¯ . ±� , ° 2 ¨ +-,%. sµ�À
^ d�AD^DFBADfIh]C3ELK�`PH+C3¢�C)M)`gZ£CWH3`gÿ�d�AaH�`gC@hkX[ADfIh«b7`P¢kX[f�F�M3?�`1d�C3dBEk^<K�X�VPd�C�X[f°VYX[Z]\7X[fI`gf=MzKÊEkAD^DdIH3`�EkfBF�H3`g^eADELbBAD^DADM´¢M)X£K�X�VPd�C�X[f�C3¢�C)M)`gZ ?�E%BgELH�F�C�Ekf�F`g^DAeZGADf�ELM3ADf�h1XkH�H3`gF�d�VPADf�h]M3?I`gAaH@X�VPVPdIH3H3`gfBVY`kOq>@?�AeC�K�EkVYMz?�EkCWADZG\�XkH�M3Ekf=MADZ]\_^DADVPELM3AaX[f�C«K�XkH�Ekf�Ek^a¢3BgADfIh¤Ekf�F#F�`gC3Aah[f�ADf�hÏK�XkHnC3ELK�`PM´¢kO ^ XkM)M)X[Zsé´d�\
H3`g^DAeELbBAD^DAaMã¢¤`gfIh[ADfI`P`PHJADfIhÄEkf�Ek^a¢�C3ADCM)`gV�?Bf�ADÿ�dI`gCPiqC�d�V�?¤EkC©�øë ï ©1i:ELH3`nfIXkMGEL\B\�H3Xk\�H�AeELM)`mK�XkH£C3ELK�`PM´¢¤Ekf�Ek^D¢�C3AeCPO ï jk`gf¤M)Xk\Ié´FIX�oWf¤M)`gV�?Bf�ADÿ�dI`gCPiC3d�VJ?«EkC�KÊEkd�^aMqM)H3`P`gCPiIAaKtM3?I`P¢£KNX�VPd�CqX[fmVYX[ZG\�X[f�`gf=M¬K�EkAe^DdIH3`ki=ELH�`+f�XkM¬EkFI`gÿ�d�ELM)`kO ì X[Z]`PM3?�ADfIh�`g^DC)`+ADCqf�`P`gFI`gFtO
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���Ï� � HOQM#K��åGIP CEDcD>�NOQM=GUT � ���IV��	T��åH5G"��V����5M#G�T � ¢Y���åGIV
§�¨©¨tª{«�¬®s¯h°²±���ÀF§Y·©·t¯ ¹�. ±��¨ +32�. · + ªB¨ .º¹Ä» µ�·©Æ + ¯�±�¨�° ,Y¹ ¯ 2]. ·t ¿ µ 2�.t¿�+  .º¹�.��3. ±��¨�À
	 . · + ±òª{± ¹�.02 ¨t + ± ¹
+ ·©·t¯ ¹�. ±��¨ + ± ¹�+ ¨©¨ . ¨©¨ 2 ¯
¨�� » µ ¿ °M°�²¯�±�½ + F�Æ . ·©Æ + ¯�± ° ,·.��3. ±��¨ ¿w.þ+�¹ ¯�±�½ßÏ°��Æ .+¿ °M¨©¨�À
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Protective barriers to control flow
after release of hazard.  Acceptable
downtime of individual barriers
selected according to predicted
overall risk of major accidents.

Critical event:
Hazard releasecause

Root Causal
chain flow of effects

Accidental Target
victim

Public
barriers
FlowLoss of control of

major energy balance

Government

of evaluation philosophy

Staffing and management
performance as assumed for risk
analysis.  Explicit priority ranking
with reference to risk analysis.

Safety reviews, accident analyses,
comparisons across branches,
international state of the art.

Regulators, Branch Associations

Industry standards, operational Incident reports, review of company
practices, organizational structure
and internal audit practice and results

Acceptance criteria, industry
standards and regulations

Documentation of system design
basis, analysis of accident scenarios,
prediction of overall risk to society.

System Operation
System Design

and Analysis

Company
Operational reviews with emphasis
on compliance with preconditions
for safe operation.staffing, and work resources

management performance, plant
Company policy with respect to

Management

Workload and plan evaluations.
and unusual occurrences. 
maintenance of defenses, incidents, 
Logs and work reports emphasizing 

according to safety preconditions.
specifications.  Work plans 
work resources according to
Staffing, competence, and 

maintenance.
operational practice, in particular for
respect to staffing, competency, and
Preconditions of safe operation with

Staff

and repair
test, calibration, equipment faults, 
of protective systems; records of
Observations on operational state

barriers.
maintenance of safety 
Test, calibration, and

and repair time.
terms of acceptable test intervals 
Preconditions of safe operation in

Safety legislation, definitionPublic Opinion

specifications and constraints,
regulations

Work and Hazardous Process
Chain of Events
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������ÖGÞ"Ó	�*�ìßjÝ�Þ7Ó&ÜE���"Ý.Ø7ÜGÞ]�x×�ÝV$(ÖJÞ"Ó�Þ7ÖJ×�Ó	�G��Ö�Ý��"��
;Ý=×�ÖJÞ"Ó	����Ö�
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�
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Ø"�7Ö�$=Ó�×���Ó=ÕoË��5�,��Ó&ß����"Ó�Ý=×�ÖJ�,���I�"�V$=Ó�Þ"Ó	���U×�Ö�B
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���"���VÖJ��%6���7Ó��bÜJ����-a���"Ó¢Ø"�xÞ"Ó�×�Ü��(Ö��"ÙU�,��×�Ø"�G��Ø7×�ÓZ���"��� �=ÜGÜ�ÝV2P��×�Ó&Þ7Ø"�G��Ö�Ý��xÖ���ß®��ÝTBÓzÓGñÓ	�G��Ö�$=Ó=Õc1I�"Ó��a�����&%
�"Ýo2oÓ�$=Ó�×	% Ý�
��Ó	�^BÓF��×�Ó	����Ó&Þe������Ù=Ù=×�Ó�Ù�����Ó	��ûU1I�"Ó��a��×�Ó\�UÝ.ß���Ü�ÓG�_BxØ"�j×�Ó�Ù.Ø7Ü���×����7Þ ×����7Þ"Ý.ß¼Ó	�"Ý.Ø7Ù�� Ö��
���"Ó&Ö�×!BÓ	�"�	$(Ö�Ý=×!���"���#���"Ó�� �����fBÓ�����Ø7Þ7Ö�Ó&Þf�,������Ö��,��ÖJ���=ÜJÜ��=ÕX1I�7Ö��!�,��Ø7Þ"��Ö��6��ÖJß��xÜJÖ�LxÓ&Þ�B�����×�Ó	����Ö��"Ù@���"Ó&ß����3�
�,��×�Ø��G��Ø"×�Ó&Ü�Ó	����ß=�����32ÆÖ����¢Ö��*��Ó�×0���"���"Ù=Ó	��B�Ü�Ó�����×����I���xÞZ���"Ó	�+Þ"Ó	���U×�Ö�BxÖ��7ÙH���"Ó&ß Ö��F��Ó�×�ß��ÆÝ�
Y�V$=Ó�×���Ù=Ó	��Õ#1I�"Ó
B�����ÖJ� Ý�
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Ý�B���Ó�×�$=Ó&ÞF${�=ÜJØ7Ó	�3��×�ÓM��Ü�Ý���Ó���Ý����"Ó��7×�Ó&Þ7Ö��G��Ó&ÞF�	$=Ó�×���Ù=ÓH${�=ÜGØ"Ó	��ÕXir�F���*�5��Ö����	%����7ÖJ�3���"�7×�Ý����0�zÖ�� Ó&ß.BÝ(Þ7Ö�Ó&ÞeÖ��
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Direct Perception

Direct Control
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Synthesized Perception

Indirect Control
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Problem Reports

Operating Procedures

Revised
operating procedures

Whistleblowers
Change reports
Certification Info.

Manufacturing
Management

Safety
Reports

Policy, stds.

Work
Procedures

safety reports
audits
work logs

Manufacturing
inspections

Hazard Analyses

Documentation

Design Rationale

Company

Resources
Standards

Safety Policy Operations Reports

Management
Operations

Resources
Standards

Safety Policy

Incident Reports
Risk Assessments
Status Reports

Safety−Related Changes

Test reports

Test Requirements
Standards

Review Results

Safety Constraints

Implementation

Hazard Analyses

Progress Reports

Safety Standards Hazard Analyses
Progress Reports

Design, 
Work Instructions Change requests

Audit reports

Problem reports

Maintenance

Congress and Legislatures

Legislation

Company

Congress and Legislatures

Legislation

Legal penalties
Certification
Standards
Regulations

Government Reports
Lobbying
Hearings and open meetings
Accidents

Case Law
Legal penalties
Certification
Standards
Regulations

Accidents and incidents

Government Reports
Lobbying
Hearings and open meetings
Accidents

Whistleblowers
Change reports
Maintenance Reports
Operations reports
Accident and incident reports

Change Requests
Performance Audits

Hardware replacements
Software revisions

Hazard Analyses
Operating Process

Case Law

SYSTEM DEVELOPMENT

Insurance Companies, Courts
User Associations, Unions,

Industry Associations,
Government Regulatory Agencies

Management

Management

Management
Project

Government Regulatory Agencies
Industry Associations,

User Associations, Unions,

Documentation

and assurance

and Evolution

SYSTEM OPERATIONS

Insurance Companies, Courts

Physical 

Actuator(s)

Incidents

Operating Assumptions

Process

Controller
Automated

Human Controller(s)

Sensor(s)
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(Feedback)

Constraints
Control Commands

Measuring
Channel

LEVEL N+1

LEVEL N

Channel

Operational
Experience

Reference

Goals, Policies,
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TAOR: Tactical Area of Responsibility (another name for the No−Fly−Zone)

ACE: Airborne Command Element: (the commander’s representative in the AWACS) 
ACO: Airspace Control Order (Guidance for all local air operations in OPC)
AFB: Air Force Base
AI: Airborne Intercept:(a type of radar on fighter aircraft)
ARF: Aircraft Read Files (supplement to the ACO including the ROE)
ASO: Air Surveillance Officer (one of the positions in the AWACS)
ATO: Air Tasking Order (specific mission guidance for the day)
AWACS: Airborne Warning and Control System (a military air traffic control system in the sky)
BH: Black Hawk
BSD: Battle Staff Directive (late scheduling changes not making it into the ATO)
CTF: Combined Task Force
CFAC: Combined Forces Air Component(tactical control of all OPC aircraft operating in TAOR a 

and operational control of AF aircraft) 

 

DO: Director of Operations
GAO: U.S. Government Accountability Office
HQ−II: Have Quick (frequency hopping) radios
HUD: Heads Up Display
IFF: Identiification Friend or Foe
JOIC: Joint Operations and Intelligence Center 
JSOC: Joint Special Operations Component (responsible for search and rescue operations inside Iraq) 

MD: Mission Director (runs the mission from the ground)
MIn Comm: Minimal  Communications
NCA: National Command Authority (the President and the Secretary of Defense) 
NFZ: No Fly Zone
OPC: Operation Provide Comfort (multi−nation humanitaruian effort to protect Kurdish refugees)
ROE: Rules of Engagement (rules governing actions allowed by the U.S. military forces)
SD: Senior Director (one of the positions in the AWACS)
SITREP: Situation Report
SPINS: Mission−related Special Instructions
TACSAT: Tactical Satellite radios (used by Army helicopter pilots to communicate with MCC operations)

USCINCEUR: U.S. Commander in Chief, Europe
VID: Visual Identification
WD: Weapons Director (a position in the AWACS)

JTIDS:: Joint Tactical Information Distribution Center (provides ground with picture of airspace occupants) 
MCC: Military Coordination Center (monitor operations and operational control of the Black Hawk helicopter)

AAI: Air to Air Interrogation (used with IFF)
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Pending, Unevaluated symbol in vicinity

TAOR controller responds "Clean there"

Enroute controller initiates "Unknown,

Black Hawk IFF and radar returns fade

"H" ceases to be displayed on SD’s scope;

AWACS departs Incirlik AB

AWACS declares "on Station." 
Surveillance section begins tracking a/c

"H" character programmed to appear on
senior director’s scope whenever Eagle
Flight’s IFF Mode 1, Code 42 is detected.

Enroute controller answers Black Hawks.  
Track annotated "EE01" for Eagle Flight

Black Hawks’ radar and IFF returns fade

Enroute controller interrogates F−15s 
IFF Mode IV

attempts IFF interrogation

detection settings

"EE01" symbol dropped by AWACS

contact at 40 NMs
F−15 lead reports radar

vicinity of F−15’s reported radar contact
Intermittent IFF response appears in

"H" symbol reappears on SD’s scope

F−15s with "Hits there."

Black Hawk IFF response becomes more
frequent.  TAOR controller responds to

NMs)
(radar return approx. 20 
F−15 lead calls "Contact"

radar returns intermittent
Black Hawk IFF response continuous;

of Black hawks IFF/radar returns;

AWACS receives Black Hawks’ radio call.

F−15s depart Incirlik AB

pass; calls "Tally two Hinds?"

pass; calls "Tally Two."

AWACS

 0728

F−15s

Black Hawks hit by missiles

Black Hawks depart Diyarbakir

BLACKHAWKS

Black Hawks call AWACS on enroute
frequency at the entrance to TAOR

Black Hawks land at Zakhu

Black Hawks call AWACS to report
enroute from "Whiskey" to "Lima"

Black hawks enter mountainous
terrain.

F−15s check in with AWACS

Enroute controller reinitiates EE01 symbol 
to resume tracking.

"H" begins to be regularly displayed on
SD’s radar scope 

F−15 lead "visual" with a
helicopter at 5 NM

F−15 lead conducts ID

F−15 wing conducts ID 

F−15 lead instructs wing to
"Arm hot"; calls AWACS and
says "engaged"

F−15 pilots fire at helicopters
helicopter

F−15s enter TAOR and call
AWACS 

F−15s check in with ACE

on enroute frequency

AWACS radar adjusted to low velocity

0616

0436

0621

0722

0721

0723

0724

0725

0726

0727

 0728

 0728

 0729

Black Hawk’s radar and IFF contacts fade;

computer symbol continues to move at last
known speed and direction.

ASO places arrow on SD scope in vicinity
of Black Hawks’ last known position

Arrow drops off SD’s display

ACE replies to F−15s "...negative words."

0720

0522

0545

0635

0624

0654

0655

0636

0705

TIME

 0730

0711

0713

0715

0714

ö¦sxt<q±°3pL÷9|Z¹�¸{õ0r�po �°3uh¸Ks����>��p)�7r�°3u<��u<wxu t<sv�C� wjpC� p���3��wxp� �Osv�OtV��u��3r�pL� �C�Csv��p�X�C|
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f;gihkj>l/m n�jEh>o npgqm jro s>lEt n/uvo j>wEgkjphqx�y
z1nim>{�wEgksi|�}�t hk~�f*�p����� �1�Mx�nil>j>{

��h;lEt u u jpo jphqmpo s>lpt n�u�o jiwpgqjphkx*t j>{
�1{*t hq~�lpt u u jEo jEhkmp� �1�Mx�n>lij>{

� hkx�np���ksimvt �i� jro s>lEt ni{�� �1�E�M�����;� ���>�
� hkm jpo�o gi�km�t nphk{(lpgkj�m n�m jpo�o sEt h

UH-60 (Black Hawk) helicopters

Physical Process

F-15 Lead
F-15 Wing�1{*t hq~r�1s>��j���g>t x*}Mo silpt nr�;n>lij

Failures:
Dysfunctional Interactions:� hkx�np���ksimvt �i� jro s>lEt ni{�� s>{�y*hkx*�>o nphknEgk{Mji��nE� gqmvt nEhk�

� �1�M{1t ~Ehksp��t hqx�nE���ks>m�t �>t � t m�t j>{
�;t u u jEo jEhkmpo s>lEt n�uvo j>wEgkjEhkx1t j>{
�phq�1t o nEh>�;jEhkm sp��t hqm jEo u jpo jphqx�j�|�t m��;x�nE����g>hit x�s>m�t nph
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âbá9æ[�®ëbá9ãTÛ1Ý,à��TÞMëbà1å��¹åkãkå�ß>é��Þ9Û�ß1âbÝ.÷u�¶Ï9Ï9Ï��¾ÞÉÞ9ß�Þ0î9ÝEÛ*ãká �Iá2Û1Ý,á�ð
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���,�  ,¡ ¢`£E 
¤E¥E¦ §  ©¨1 ©ª)¡ «r�
ªE¬*p®�ª}«�¡�§ �
¦ ª)¡ «,¯1¦ ®E° ��¡± ©¬E²

� hks>x�x1gio sim jc�;n>l>jE�vniu>x1gio o jphqm
� hkx�npo�o j>x�mp�;nil>jE�vn>uE�1���

��gk{�m>u np� � n>|�l>jix�nEhku�� t x�mvt nph/o gi� ji{

�M���it ~EgknEgk{u j>j>lE�ksix1}pu�o np�� ���ks>{�{�ji{

t l>jEhkm�t u�t x�simvt nphz1nro jp�qnpo m>n>uE� s>x1}pniu
x�nE����g>hit x�s>m�t nph�M���it ~EgknEgk{�o s>lpt n

�1ji�1t s>m j>l�u�o np���ks>{*t x���t {�{1t nph�m nr�io nim jix�mi�©³r�p�p´
�Mt np� sim jil�sp� m�t m�gklijro ji{�m�o�t x�mvt nEhk{M|�t m��knpgqmp�qjpo���t {�{1t nph

� hks>x�x1gio sim jc�;n>l>jE� {(n>up�qjp� t x�np�qm jpo {

��t {1t l>jEhkm�t uvt j>l`µE� six1}M�1si|�}v{(s>{��;t hkli{Msphqlr� o s>wEt

� hkx�npo�o j>x�mp�;nil>jE�vn>uE�1���
� hks>x�x1gio sim jc�;n>l>jE�vniu>x1gio o jphqm>sEt o {1�qs>x�j/n>x�x*g>�qsphkm {

¶  ©ª)¡ �
° ¶ ®E¬) ©°�·�° �,¸1«©²

���,�  ,¡ ¢`£E 
¤E¥E¦ §  ©¨1 ©ª)¡ «r�
ªE¬*p®�ª}«�¡�§ �
¦ ª)¡ «,¯1¦ ®E° ��¡± ©¬E²

��gk{�m>u np� � n>|�l>jix�nEhku�� t x�mvt nph/o gi� ji{
��gk{�m>u np� � n>|�o�g>� j>{Mniu>jphq~>si~>jp�;jEhkm
��gk{�mphqn>mpt lijphkm�t u y(s�uvo�t jphklE� yMspt o x*o siu m>s>{Ms/mv�io jis>m

p®Eª)¡  ,¹�¡�²
f1sE}vji{Mnpo l>jpo {Mu�o nE�/ºkj>silr�>t � n>m
� h;|;spo)»�nphqj�sphqlro jis>liyMu nEo�x�np���ksim
�1silpt n�lpt {�x*t �i� t hqjr� ��t h;x�np���;�
�;t ��sE� o yM|�t m����}¼'½�¾r�>t � n>m {

��gk{�mphqn>mpt lijphkm�t u y(s�uvo�t jphklE� yMspt o x*o siu m>s>{Ms/mv�io jis>m
��gk{�m>u np� � n>|�o�g>� j>{Mniu>jphq~>si~>jp�;jEhkm

¿p�qy�{*t x�sp� � yM{�jp�qspo s>m j>l�u�o np���M�M{�wEgksilpo nphk{
�1sEt � y���t {�{*t nEhk{Mm nrÀ1sE}��ig

p®Eª)¡  ,¹�¡�²

� h;|;spo)»�nphqj�sphqlro jis>liyMu nEo�x�np���ksim

��gk{�m>u np� � n>|��pf*�

�1silpt n�lpt {�x*t �i� t hqjr� ��t h;x�np���;�

f;�qnpgk~E�kmE�kjpt hq~�mvo s>x*}vjilr�kyM�
³X�E�p´
f;�qnpgk~E�kmi�©³r�p�p´^gq{1t hk~r�1jE� m sr�qnpt hkmi{�y�{�m jp�rÁ
�kjiu nEo j/uvt ~p�qm jEo�{�|;j>jE�;lpt lrhknim>sp�i�>� yMm n�m��kjp�

�;t ��sE� o yM|�t m����}¼'½�¾r�>t � n>m {

spt o {1�qs>x�j�nix�x*g>�ksEhkm {

���,�  ,¡ ¢`£E 
¤E¥E¦ §  ©¨1 ©ª)¡ «r�
ªE¬*p®�ª}«�¡�§ �
¦ ª)¡ «,¯1¦ ®E° ��¡± ©¬E²

� hks>x�x1gio sim jc�;n>l>jE� {(n>up�qjp� t x�np�qm jpo {

�1� j>|�t h;��sp� � jiy�{Mu npo*�>o n>m j>x�mvt nph

¶  ©ª)¡ �
° ¶ ®E¬) ©°�·�° �,¸1«©²

¶  ©ª)¡ �
° ¶ ®E¬) ©°�·�° �,¸1«©²

�;t lrhknimp}�hkn>|�{*g>�>�qn>{�j>l�m n�x1�qsphq~>jro s>lpt n�u�o j>w©Á
µ>jE� t ji��j>l��E�;��o ji{�m�o t x�mvt nph;nEh;jphqmvo yMm n�f1�p�®�
�;hqs>|;spo j�niu>{�jE�ksEo sim jr� �1�Mx�n>lij>{Mu npo�f*�p���

p®Eª)¡  ,¹�¡�²
f1sE}vji{Mnpo l>jpo {Mu�o nE�/ºkj>silr�>t � n>m

��h;s��(� ¿r��t {�{*t nph
�;t hkli{Muvt m m j>l�|�t m��;{1�qnphk{�nphq{

sphqlr�;n>lijr� �� hkx�npo�o j>x�mp�;nil>jr�

Â ª}�©¬) ©¤E¥)��¡± `ÃE ©Ä,¦ «
¦ ®�ª}«r�
ªE¬*p®Eª)¡�§#®E°�Å�Ä�¡�¦ ®Eª)«©²

Â ª}�©¬) ©¤E¥)��¡± `ÃE ©Ä,¦ «
¦ ®�ª}«r�
ªE¬*p®Eª)¡�§#®E°�Å�Ä�¡�¦ ®Eª)«©²

�;nEhkm�t higkjil�jphk~is>~ijp�;jphqm>lij>{1�it m jr� six1}pn>uE� �

m n�uvt o j�;nE���;sphkl

�;nE���;sphkl

�;nE���;sphkl u j>j>lE�ksix1}pu�o np��� ���qs>{�{�j>{

¿>jEo u npo��;j>lrt hqs>l>jiwpgqs>m j��1t {1gqsp��t lijphkm�t u�t x�s>m�t nph
�;t lrhknimpo jp�qnpo mp� s>x1}En>upt lijphkm�t uvt x�s>m�t nEh

� �1��t hku npo��;s>m�t nph

Â ª}�©¬) ©¤E¥)��¡± `ÃE ©Ä,¦ «
¦ ®�ª}«r�
ªE¬*p®Eª)¡�§#®E°�Å�Ä�¡�¦ ®Eª)«©²

�;t lrhknim>x*�ksphq~>j�m nr�;n>lijr�>� �1�Mx�n>lij
�;t lrhknim>x*�ksphq~>j�m n�f1�E����o silpt n�uvo j>wEgkjEhkx�y
�phqm jEo jil�f1�p�®���qj>u npo j�{�sEh>t m�t »�j>l

Black Hawk pilots

F−15 Fighter

nph�o s>lispo�{�x�nE�kj

m n�uvt o j

F−15 Fighter

�;hit lijphkm�t u�t jil�m spo ~ij>mnph�o s>lispo�{�x�nE�kj

m n�jphq~>s>~ij

�;t lrhknim>wEgkj>{�mvt nEh;��si~pgkjro j>{*�knEhk{�j/uvo np��|�t hk~
�;t lrhknim>|;sEt miu npo1�qn>{1t m�t ��jr� ��uvo np��|�t hk~
�px�m jil�|�t mv�qnpgqm>�p���
Æ {(sp�>�io ni��sE�
�px�m jil�|�t mv�/g>hklEgkjr�qs>{�m j
�;t lrhknim>x�nphku�t o ���qn>{�m�t � jct hqm jEhkm
�;t lrhknimpo jp�qnpo m>m n��p���

z1n�{�j>x�nEhkl��*t {1gksE��� ���ksi{�{
¿>jEo u npo��;j>lrt hqs>l>jiwpgqs>m j��1t {1gqsp��t lijphkm�t u�t x�s>m�t nph��ksi{�{

F−15 Wing Pilot

�M���it ~EgknEgk{M�*t {*gksp�

UH−60 (Black Hawk) Helicopters

�;hit lijphkm�t u�t jil�m spo ~ij>m

F−15 Lead Pilot

ö�åkìMê/Û1Ý)÷!ðÈÇuÉ�õ�â/Ý(��ë¹á9ã�é!à*åkà�á2ß�ß1â/ÝLH^åkã�Þ9ß�ã�ÝEî9Ý,ã�ð
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Ê tvËymonp{vtDqsfutvgpd-�>d-tyxSÌ�fr�ydPËymo{-n��
c��Dd�:motDÍ��ydÎ1g�{-n|wVe�{-n�gp�Dfs�C���u����m}�I{-g�w�~ õ�â/Ý&ã�Ý,á9æ^�¹åqã�Þ9ß�ß1âbá2ß
æbá0é�+Bá9àDá»ü6á �bß1á9åqë +�åkß1â×ëbåqë/Ý@é9Ý,á2Û*à-Ýp�r�TÝEÛ*å�Ý,ëbäpÝ:åkë�ß1âbÝ���å�Û�ö/Þ9Û*äpÝ9ð7 �ÝIâ¹á9æ Ù�Þ0+�ë@ökþ��÷2à��Þ9Û[Þ;î9ÝEÛ
ß1â/Û1ÝEÝ-é9Ý,á2Û*à
�ZåqëbäEãkêbæbåqë/ì^���JäpÞMç��¹á2ßFç&åkà1à*å�ÞMëbà8Þ;î9ÝEÛ&�^ÞMà*ëbåká@á9ë¹æL�,£GÞ0î9ÝEÛFë/Þ9Û*ß1â/ÝEÛ*ë�ý>Û*á�&��¹Û1Þ9ß"Ý,äpß1åkë/ìIß1â/Ý
Ö�Þ>þ	ö�ãké�þ,Ï®ÞMëbÝ9ðLõ�â/Ý<ç&åkà1âbá �GÞ!äEäEêbÛ1Û1Ý,æIÞMë:âbåkà�à1å3��ß1âKÙ�åkìMâ(ß�æbê/Û*åkëbì4âbåkà�à"Ý,äpÞMëbæIß"ÞMê/Û�Ù¹é�åkë/ìJåkëGà*ê���TÞ9Û1ß�Þ��
§�H5ü�ð

õ�âbÝ�+�åqë/ì(�¹åkãkÞ9ß�+6á9àBá<ãkåkÝ,ê/ß"Ý,ëbá9ëÉß5üBÞMã�ÞMëbÝ,ã�á9ëbæ�÷ Ø Û*æ�ö�å�ìMâÉß"ÝEÛ/��&Éêbá9æbÛ1ÞMëDüBÞMç4ç&á9ëbæ/ÝEÛ6á2ß6ß1â/Ý�ß1åqçFÝ�Þ��
ß1â/ÝFà1â/Þ!Þ9ß1æ/Þ;+�ë á9ëbæI+Bá9à8á[âbåkìMâbã�éDÝp�r�®ÝEÛ	å�Ý,ëbäpÝ,æ��¹åkã�Þ9ßEðL �Ý&âbá9æGÙ¹Þ0+�ëIäpÞMç��¹á2ßLç&åqà1à1å�ÞMëbà�ÞMê/ß�Þ���ý�ëbäEå�Û	ãkå�)
æbê/Û	åkë/ì�Ð�Ý,à"ÝEÛ1ß��!ß"Þ9Û*ç á9ëbæ×â¹á9æ à"ÝEÛ1î9Ý,æ åkë ß1â/ÝGåkë¹å�ß1åká9ã6ì9Û1ÞMê�� ß1âbá2ß[à"ÝEßJê� §�H5üïá �¾ß"ÝEÛ1+Bá2Û	æXð# �ÝG+6á9à
äpÛ1Ý,æbåkß"Ý,æ�+�å�ß1â�ß1âbÝKÞMëbã�é?äpÞMë��¹Û*ç&Ý,æ�)!åqãkãBÞ���á9ë Ý,ë/Ý,ç.é? �åkëbæ â/Ý,ãkåkäpÞ��bß"ÝEÛJæbê/Û*åkëbìGß1â/Ý:Ú�êbã���$¥á2Û,ðNõ�âbá2ß
æ/Þ;+�ëbåkë/ìFåkëÉî9ÞMã�î9Ý,æKáWÑ*õ©�Mù �®÷�"1òÔ�!bÓ2ørô"Ó �Éö!õ�à1âbÞ9ß
�/+�âbåkä	âKçFÝ,á9ëbà�âbÝLë/ÝEî9ÝEÛ�á9äpß1êbá9ãqã�é-à*á,+ ß1â/Ý.â/Ý,ãkåkäpÞ��bß"ÝEÛ0ð

ökþ��÷	�¹åqã�Þ9ß1à�+^ÝEÛ1Ý�Û*Þ9ß1á2ß"Ý,æFß1â/Û1ÞMê/ìMâ<ÝEî9ÝEÛ*é�Ç�ß"Þ�0�+BÝEÝE)!àEð7��ÝEÛ1î!åqë/ì�åqë.ß1âbÝ6Ö�Þ>þ	ö�ã�éXþ,Ï®ÞMë/Ý�+6á9àZá9ëFêbë!êbà1êbá9ã
ä*â¹á9ëbäpÝ	�Þ9Û��TÝ,á9äpÝEß1åkçFÝ>�¹åkã�Þ9ß1à�ß"Þ<â¹á,î9Ý8á��TÞ9ß"Ý,ëÉß1åká9ã*�Þ9ÛBÝ,ë/ìMá2ìMåkë/ì<åkë-äpÞMç���á2ßEð�õ�â/Ý��¹åkã�Þ9ß1à�+^ÝEÛ1Ý�î9ÝEÛ1é4á0+Bá2Û*Ý
ß1â/ÝEé +BÝEÛ1Ý4ì9ÞMåqë/ìKß"ÞW�®Ý&Ù¹é!åqë/ìKåkë¥êbë�Û*åkÝ,ëbæbã�é@à1)!å�Ý,à,ðDõ�âbÝEé:æbÛ1ÝE+Ò�TÝEÛ*à"ÞMë¹á9ãZà1åkæ/Ý,á2Û	ç&à8+�å�ß1âóãkå�î9Ý&Û1ÞMê¹ëbæbà
�
Û1Ý,çFÞ;î9Ý,æ¡+^Ý,æbæ¹åkë/ì��¹á9ë¹æbàCá9ëbæóÞ9ß1â/ÝEÛ��TÝEÛ*à"ÞMëbá9ãZåkß"Ý,ç&àCß1â¹á2ß.äpÞMêbãkæs�TÝ4êbà"Ý,æ��Éé^�TÞ9ß"Ý,ëÉß1åká9ãBäEá �bß"Þ9Û*à
��+BÝEÛ1Ý
à1ê��-�¹ãkå�Ý,æ<+�åkß1â�ÑEø3ù,ù0÷JýEü�ò¾û¾ÔZÞ2�TÝEÛ*åkëbì¦à1ê�¹à"ß1á9ëÉß1åká9ãbÛ1ÝE+6á2Û*æbà7�¾Þ9ÛBÛ*ÝEß1ê/Û*ëbåkëbìCæ/Þ0+�ë/Ý,æ���åkã�Þ9ß1à
�!á9ëbæ4+BÝEÛ1Ý	�bÛ*åkÝ
�Ý,æ
á �TÞMê/ß�ß1â/Û*Ý,á2ß1à�åkëKß1â/Ý.á2Û1Ý,á�ð�5�î9ÝEÛ1é��¹á2Û1ß�Þ���ß1âbÝ,å�Û��bÛ*Ý
�¹á2Û*á2ß1å�ÞMëDß1â¹á2ß�çFÞ9Û	ëbåkë/ìFæ/Û1Þ;î9Ý¦âbÞMçFÝLß1â/Ý��¾á9äpß�ß1âbá2ß
ß1â/ÝEéKäpÞMêbãqæKÛ*êbëGåkëÉß"Þ4Ý,ë/Ý,ç.é@á9å�Û*äpÛ	á �ß
ÉRõ�â/Ý��¹åkã�Þ9ß1à�+^ÝEÛ1Ý<ç&á2)�åkë/ì4æbÝ,äEåkà1å�ÞMëbà�åkëKß1âbÝ.äpÞMëÉß"Ýp�!ß�Þ��4�TÝ,åkë/ì4åqë@á
+6á2Û�ÕEÞMë/Ý.á9ë¹æ[+^ÝEÛ1ÝCÛ1Ý,á9æ/é��Þ9Û�äpÞMç��¹á2ßEð

��ë/Þ9ß1â/ÝEÛ/��á9äpß"Þ9Û�ß1âbá2ß�ç&å�ìMâÉß�âbá0î9Ý.åkë�Ù®ê/Ý,ëbäpÝ,æ��TÝ,âbá,î�å�Þ9Û'�bá9äEäpÞ9Û*æ¹åkë/ìFß"Þ&ß1â/Ý<Ú	��§ Û1Ý
�TÞ9Û1ß
�/+6á9à�Û	å�î�á9ãkÛ1é
�TÝEß=+BÝEÝ,ëFß1â/ÝRökþ��÷�á9ëbæ�ökþ��'Ç>�¹åkã�Þ9ß1à�Ý,ë/ìMá2ì9Ý,æ4åkë<§	�®ÝEÛ	á2ß1å�ÞMë<HZÛ1Þ;î!åkæbÝRüBÞMç��Þ9Û1ß�%`§�H5ü�'	ð9$ âbåkã�ÝBà1êbä*â<Û	å�î�á9ãkÛ1é
+6á9à�ë/Þ9Û*ç4á9ãkã�é��TÝEÛ*äpÝ,å�î9Ý,æ@á9à�â/Ý,á9ã�ß1âÉé[á9ëbæKã�Ý,á9æbåqë/ì<ß"Þ��TÞMà1å�ß1å�î9Ý	�bÛ1Þ��¾Ý,à1à1åkÞMëbá9ãXäpÞMç��TÝEß1å�ß1å�ÞMë��bá2ß�ß1â/ÝLß1åkçFÝ8Þ��
ß1â/ÝFà1â/Þ!Þ9ß1æ/Þ;+�ë:ß1â/Ý<Û*å�î2á9ã�Û1éKâbá9æ��TÝ,äpÞMçFÝFçFÞ9Û*Ý��¹Û1ÞMë/ÞMêbëbäpÝ,æ:á9ëbæ åqë(ß"Ý,ëbà1Ý9ð)õ�â/Ý�üBÞMç��¹åkë/Ý,æªõ�á9à")�ö/Þ9Û	äpÝ
üBÞMç&ç4á9ëbæ/ÝEÛ�á2ß"ß"Û*å���ê/ß"Ý,æ[ß1âbåkà�á2ß1çFÞMàE�¹â/ÝEÛ1Ý8ß"Þ&ß1âbÝLö_þ��'Ç&äpÞMç&ç.ê¹ëbå�ß=é®ñ¶à�âbá0î!åqë/ìFÝp�!Ý,äEêbß"Ý,æKß1â/Ý8ÞMëbãké&�¹ìMâÉß"ÝEÛ
à1â/Þ!Þ9ß1æ/Þ;+�ë�åkë�§�H5ü á9ëbæ�á9ãkã6ß1â/ÝKà*â/ÞÉÞ9ß1æbÞ0+�ëbàFåqë��^ÞMà*ëbåká�þÓ�,£|Ô9ÿ`ð$ökþ��'Ç^��åkã�Þ9ß1à<á2Û1Ý��TÝEß"ß"ÝEÛ&ß"Û*á9åqë/Ý,æ�á9ëbæ
Ý'&!êbå���TÝ,æGß"ÞKåkë(ß"ÝEÛ	äpÝ
�bß8ã�Þ0+Rþ�Ù�é!åkëbì[âbÝ,ãkåkäpÞ��bß"ÝEÛ*à,ð)õ�â/Ý�ökþ��÷��¹åkãkÞ9ß1à�)�ë/ÝE+íß1âbá2ßLökþ��'Ç2à8+BÞMêbãkæW�¾ÞMãkã�Þ;+íß1â/Ý,ç
åkëÉß"ÞFß1â/Ý)õB��§�¨ ß1âbá2ß�æbá0é9ð<��ëÉé[â/Ý,à1å�ß1á2ß1å�ÞMë@ç&å�ìMâÉß�âbá,î9Ý.Û1Ý,à1êbã�ß"Ý,æDåqë[ß1â/Ý)ökþ��'Ç2à�ì9ÝEß"ß1åkëbì4á9ë/Þ9ß1â/ÝEÛ�)!åkãqã�ð

� �®ëbá9ã��á9äpß"Þ9Û6+Bá9à6á¦à"ß"Û1ÞMë/ì<äEêbã�ß1ê/Û	á9ãbë/Þ9Û*ç Þ���Õ�Û*á9æbåkÞ.æbåkà*äEå��¹ãkåkëbÝ'Ö<%�äEá9ãqã�Ý,æyô2òo�Oò~ô�!Kô ý	ù>ô2ô�!r�Oò�ý*ÓMû�ò�ù �
Þ9Ûoô2òI�:ý*ù>ô2ôC'��b+�â¹åkä*â[ã�Ý,æ-ß"Þ&á ��bÛ*ÝEî!åká2ß"Ý,æ��¹âbÛ*á9à"ÝEÞMã�Þ9ì9é-åkëJäpÞMç4ç.êbë¹åkäEá2ß1å�ÞMëDá9ëbæ[á¦Û1Ý,ãkêbäpß1á9ë¹äpÝ8ß"Þ<äEãqá2Û*å��¾é
�TÞ9ß"Ý,ë(ß1åqá9ãbç&åkà1äpÞMç4ç.êbë¹åkäEá2ß1å�ÞMëbàEð�ö�å�ìMâ(ß"ÝEÛ7�¹åkã�Þ9ß1à�á2Û1Ý�)9Ý
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i�{*�ofPw$d-tDxØi�fPw���{*tDw�mo�Bm}�}mIgpmofPwj{*e�gp�yfYÌ��odÎ|ÙÛÚVdPÜ�ÙÒ��m}�o{gpw�~ÞÝ â/Ý���Û*ç.é�â/Ý,ãkåkäpÞ��¹ß"ÝEÛ��¹åkã�Þ9ß1àFÙ¹ÝE+
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á9å�Û�æbÝ
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�BÝ,äEá9êbà"Ý-Þ��6ß1â/ÝJæ¹åkà"ß1á9ëbäpÝ4á9ë¹æ¥ß1â!êbà8ß1åkçFÝ4Û1Ý'&Éê¹å�Û1Ý,æ^�¾Þ9ÛCß1â/Ý-ç&åkà1à*å�ÞMë��rß1â/ÝJ�Bãqá9ä1)¥ �á,+�)�àC+BÝEÛ1Ý4�¹ß"ß"Ý,æ
+�å�ß1â@Ôéç/ù �/Ôpù��/ÔBÞ9Û��TÞMëÉß"ÞÉÞMëKþ=à*âbá �TÝ,æ���ê/Ý,ã®ß1á9ë/)�àEð Ý â/Ý�à��TÞMëbà"ÞMëbàBá2Û1Ý�çFÞMêbëÉß"Ý,æ��TÝ,ã�Þ0+ ß1â/Ý8à1åkæ/Ý�æ/Þ!Þ9Û*à
�/á9ëbæ
Ý,á9ä*â¢â/ÞMãkæ�ê Ø Ï@ìMá9ãkã�ÞMëbà�Þ��6Ýp��ß"Û*á���ê/Ý,ã�ð Ý â/Ý&�6ãká9ä*): �á,+�)!àC+^ÝEÛ1Ý��¹á9åkëÉß"Ý,æ +�å�ß1â:ì9Û1ÝEÝ,ëóäEá9çFÞMê�Ù�á2ì9ÝJ+�âbåkã�Ý
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ê¹ëbá �¹ã�Ý<ß"ÞGäpÞMç4ç.êbë¹åkäEá2ß"Ý&+�å�ß1â:ß1âbÝ�ßkþ��'í2à��TÝ,äEá9êbà"ÝFÞ��6ß1â/Ý&æ¹å3�®ÝEÛ*Ý,ë(ßLá9ëÉß1å½þ3�1á9ç&ç&åkë/ìDß"Ý,ä	âbë/ÞMã�Þ9ì9é Þ��
ß1âbÝLÛ*á9æbå�ÞMà,ð

A]ô ü/õ�õ�ô�î��(ç*ïø�ù9û¾Ô¦÷�ï�÷.��ù9û6ýpü�Ó �ÉöÉõ¦û`ù-û¾ü�õ<Óèç1ç�ô"ù�ç�ôèï�Ó9û=õ�ý�û:û�þóù,÷(õ�ý8Ô�ï�ö���Ó9øMúpù9ôCû¾ü�õ ô õ�÷<ø�ð��ìMá9åkë��
á9à�ë/Þ9ß"Ý,æKá �TÞ0î9Ý���ß1â/Ý�ßkþ��'í2à�à1â/ÞMêbãkæ[à"ß1åqãkãTâbá,î9Ý��®ÝEÝ,ëDá ��ã�Ý8ß"Þ&Û1Ý,äpÝ,å�î9Ý.ß1â/ÝL�GÞ!æ/Ý)ý^Û1Ý,àE�®ÞMë¹à"Ý9ð

�����r�^ÿ�fPdxã��m}�o{g
Ý âbÝLá9äEäpÞMêbë(ß1à�Þ���á9ëbæDÝp�r�¹ãká9ë¹á2ß1å�ÞMë��¾Þ9Û�ß1â/ÝCêbë¹à1á �Ý.äpÞMë(ß"Û1ÞMã�á9äpß1å�ÞMëbà�Þ���ß1âbÝ�ßkþ��'í��¹åkãkÞ9ß1à�æbå3�TÝEÛ�ì9Û1Ý,á2ß1ã�é

á9çFÞMë/ì@ß1â/ÞMà"ÝF+�â/ÞKâ¹á,î9Ý&+�Û	å�ß"ß"Ý,ë á �TÞMê/ß8ß1â/Ý&á9äEäEåkæ/Ý,ëÉßEð���ëbá9ã�é�à1åkà�åkà8äpÞMç���ãkåkäEá2ß"Ý,æ^�!éGß1âbÝ��¾á9äpßLß1â¹á2ßCá9ë(é
à"ß1á2ß"Ý,çFÝ,ëÉß1à�ß1â/Ý��¹åkã�Þ9ß1à�ç4á9æ/Ý.á �¾ß"ÝEÛ�ß1â/Ý.á9äEäEåkæbÝ,ë(ß�+^ÝEÛ1Ý<ãkå�)9Ý,ãkéJß"Þ[âbá,î9Ý��TÝEÝ,ë@åkë/Ù�ê/Ý,ëbäpÝ,æ��!é[ß1â/Ý��¾á9äpß�ß1âbá2ß
ß1â/ÝEéK+BÝEÛ1Ý��TÝ,åkë/ìJåqë(î9Ý,à"ß1åkìMá2ß"Ý,æGÞMë:ä	âbá2Û1ì9Ý,à�Þ���ë/ÝEìMãqå�ì9Ý,ë(ß�â/ÞMç&åqäEåkæ/Ýè+×ß1â/Ý,åkÛ�à"ß"Þ9Û*åkÝ,à�ä	âbá9ë/ì9Ý,æ à1å�ìMë¹å3��äEá9ëÉß1ã�é
Þ0î9ÝEÛ8ß1åqçFÝ9ð���ãkà"Þ��TåkëKß1âbÝ.Ýp�/äEå�ß"Ý,çFÝ,ëÉß�Þ���ß1â/Ý¦ç&ÞMçFÝ,ë(ß
�Tß1â/Ý<ã�Ý,á9æ��¹åkã�Þ9ß�æbåkæ@ëbÞ9ß�ç&á2)9Ý¦ß1â/Ý¦Û1Ý'&!êbå�Û1Ý,æ@Û*á9æbå�Þ
äEá9ãkã�ß"ÞDâbåkà�+�åkë/ìMç&á9ëGÛ1Ý'&!ê/Ý,à"ß1åkë/ìJß1âbá2ß�â/Ý.ß1êbÛ*ë@ÞMëGß1â/ÝF �Ñ�Ð��.ß1á �®Ý��Xá9ëbæIâ/Ý¦á9ãkà"Þ��Þ9Û1ì9Þ9ß�ß"Þ[ß1ê/Û*ëGÞMëIâbåkà
Þ0+�ë ß1á �TÝ9ð Ý â/ÝEÛ1Ý
�¾Þ9Û1Ý��XÝEî!åqæ/Ý,ëbäpÝ&á �TÞMê/ß8äpÝEÛ1ß1á9åkë¥á9àE�®Ý,äpß1àLÞ��^+�â¹á2ß�Þ�äEäEê/Û1Û*Ý,æ á9ëbæ:+�âbá2ß8+6á9à8Þ��¹à"ÝEÛ*î9Ý,æ¥åkà
ãkåkç4å�ß"Ý,æ-ß"Þ��¹åkã�Þ9ß6ß"Ý,à"ß1åqçFÞMë(éDæbêbÛ*åkë/ì¦ß1â/Ý(�TÞMà"ß�þ=á9äEäEåkæbÝ,ë(ß�åqë(î9Ý,à"ß1åkìMá2ß1å�ÞMëbà�á9ëbæKß"Û*åká9ãkàEð

üBÞMç��¹ãkåkäEá2ß1å�ÞMë¹à�á9ãqà"ÞKá2Û*åkà"ÝFåkë æbÝEß"ÝEÛ*ç&åkëbåqë/ì4+�âbÝEß1â/ÝEÛLß1â/Ý��¹åqã�Þ9ß1à>�ÞMãkãkÞ0+BÝ,æ ß1â/Ý&¨�ê¹ã�Ý,à�Þ��B5^ë/ìMá2ì9Ý,çFÝ,ëÉß
%�¨�§�5B'�à��TÝ,äEå3��Ý,æ��¾Þ9Û�ß1â/Ý�Ö�Þ>þZß�ã�éXþ,Ï®ÞMë/Ý��TÝ,äEá9êbà"Ý6ß1â/Ý�¨�§�5¥á2Û*Ý6ëbÞ9ßB��ê��¹ãkåkä�á9ëbæ¦ß1â/Ý6Û1Ý,ã�ÝEî2á9ë(ß�à"Ý,äpß1å�ÞMë<Þ���ß1â/Ý
��äEäEåkæ/Ý,ëÉß�ý�ë(î9Ý,à1ß1å�ìMá2ß1å�ÞMë-�^ÞMá2Û	æ-¨�Ý
�TÞ9Û1ß^åkà^äpÝ,ëbà"Þ9Û1Ý,ærð^§�ß1â/ÝEÛ6à"ÞMê/Û*äpÝ,à^Þ��råkë��¾Þ9Û*ç&á2ß1å�ÞMëJá �TÞMê/ß�ß1â/Ý�á9äEäEåkæ/Ý,ëÉß
�
â/Þ;+^ÝEî9ÝEÛ'��Û1Ý
�¾ÝEÛ1Ý,ëbäpÝCäEã�Ý,á2Û�åkëbà"ß1á9ëbäpÝ,à�Þ��:��å�Û/ß/Þ9Û	äpÝ��¹åkãkÞ9ßBî�å�ÞMãká2ß1åkÞMëbà6Þ���ß1â/ÝL¨�§�5�ð

Ý âbÝ��¾ÞMãkã�Þ0+�åkë/ì.åqëbá9æ/Ý'&!êbá2ß"Ý�æ/Ý,äEåqà1å�ÞMëbà^á9ëbæJäpÞMëÉß"Û1ÞMãTá9äpß1å�ÞMëbà6äEá9ë��TÝ�åkæbÝ,ë(ß1å3��Ý,æ��¾Þ9ÛBß1âbÝ�ã�Ý,á9æ�ßkþ��'í��¹åkã�Þ9ß
É

A�� õL÷�ï�÷���ù9ûvç/õEôúEù2ôèî Ó>ç®ô�ù�çbõpô("pïqÔè!/Ó9ø�ý�� Ó�Ô�ô"õ�ü
!rï¾ô"õ*÷�Ñ
�<û¾ü/õ�ø�÷��ÜÓ �®÷4÷ ï�÷���ùMûZû`Ó	�9õ.Ó<Ô,õ1ý	ù ��÷>ç/Ó�Ô*Ô
û`ù¦ý*ù���
Zôèîèû¾ü�õ�ï�÷Éõ©�¹û}ï 
^ý*ÓMû}ï�ù �¹ð:ß���'í>�¹åqã�Þ9ß1à�á2Û*ÝBë/Þ9ß�á9äEäEêbà1ß"ÞMçFÝ,æ<ß"Þ�Ù¹é!åqë/ì�äEã�ÞMà"Ý6ß"Þ�ß1â/ÝBì9Û1ÞMêbëbæ.Þ9Û�ß"Þ
ß"ÝEÛ*Û*á9åkëXð Ý â/Ý�ã�Ý,á9æ��¹åkãkÞ9ß�ß"Ý,à"ß1å��¹Ý,æ<ß1âbá2ß:�TÝ,äEá9êbà"Ý6Þ��®äpÞMë¹äpÝEÛ*ëbà�á �TÞMê/ß:�TÝ,åkë/ì���Û1Ý,æ¦ÞMë��Û1ÞMç ß1âbÝBì9Û*ÞMêbëbæ
á9ë¹æGß1âbÝ<æ¹á9ë/ì9ÝEÛ8á9à1à"Þ�äEåká2ß"Ý,æ:+�å�ß1â@Ù¹é�åkë/ìJåqëGá[ëbá2Û1Û*Þ0+ î�á9ãqã�ÝEéKà1ê/Û1Û*ÞMêbëbæ/Ý,æV�ÉéIâbå�ìMâIçFÞMêbëÉß1á9åkëbà
�Tâ/Ý
â¹á9æFÛ1Ý,ç&á9åkëbÝ,æFâbå�ìMâ&á9àZãkÞMë/ìLá9à��TÞMà1à1å��¹ã�Ý6á9ëbæFß1â/Ý,ë&æbÛ1Þ���TÝ,æ��bÛ*å�ÝpÙ�é(�Þ9ÛBá8î�åkà1êbá9ã�åkæ/Ý,ëÉß1å���äEá2ß1åkÞMë<ß1âbá2ß
ãqá9à"ß"Ý,æ��TÝEß>+^ÝEÝ,ë Ø á9ë¹æ�ÔGà1Ý,äpÞMëbæbàEðK �Ý��¹á9à*à"Ý,æóß1âbÝJâ/Ý,ãkåqäpÞ��bß"ÝEÛCÞMë¢âbåkàCãkÝ
�ßL+�âbåkã�Ý<Ù¹é�åkë/ìDÞ;î9ÝEÛ�í2Ï9Ï
ç4åkã�Ý,à�á9ëIâbÞMê/Û�á9ë¹æGá2ß8á-æbåkà"ß1á9ëbäpÝ¦Þ���á �TÞMê/ß��EÏ9Ï9Ï��ÝEÝEß�Þ2�¢ß"Þ-ß1â/ÝFà1åkæbÝCá9ëbæ:á �TÞMê/ß Ø Ï9Ï��¾ÝEÝEß8á �®Þ;î9Ý
ß1âbÝCâ/Ý,ãkåkäpÞ��¹ß"ÝEÛ,ðZ �ÝCß"Ý,à"ß1å��¹Ý,æ[ß1âbá2ß

Õ���+Bá9àBß"Û1é�åkë/ì.ß"Þ.)9ÝEÝ
�Kç.é&+�åkëbìLß1å��¹à7�Û*ÞMç âbåkß"ß1åkë/ìCçFÞMê¹ë(ß1á9åkë¹à^á9ëbæ��Zá9äEäpÞMç��¹ãqåkà1â/Ý,æJß=+BÞ
ß1á9à1)!à�à1åqç.êbãkß1á9ë/ÝEÞMêbà1ã�é���ç&á2)�åkë/ì<á<äEá9ãkã¹ÞMë[ß1âbÝ�ç4á9åkë4Û	á9æbå�Þ<á9ëbæ��¹êbãkãkåqë/ì8ÞMê/ß�á¦ìMêbåkæ/Ý�ß1âbá2ß
â¹á9æJß1âbÝ�à1åqãkâ/ÞMê/ÝEß"ß"Ý,à^Þ��câ/Ý,ãkåqäpÞ��bß"ÝEÛ*àEð��Zì9Þ9ß6ÞMëbã�éFß1âbÛ1ÝEÝ>&!êbåkä*)4åkëÉß"ÝEÛ1Û*ê��¹ß"Ý,æ&ìMãká9ëbäpÝ,àBÞ���ã�Ý,à1à
ß1â¹á9ë��2ðÈê�í&à"Ý,äpÞMë¹æbà�Ý,á9ä	âÖGþÓ�'í|Ô9ÿ`ð

Ý â/Ý@æbá2Û1)?ì9Û1ÝEÝ,ë×�6ãká9ä1)� �á,+�)�äEá9ç&ÞMê�Ù�á2ì9ÝV��ã�Ý,ëbæ/Ý,æ�åqë(ß"Þ¥ß1âbÝKì9Û1ÝEÝ,ëó��á9ä1)!ì9Û1ÞMêbëbæ Þ��8ß1â/ÝKî2á9ãkã�ÝEé��
á9æ¹æbåkë/ì<ß"Þ&ß1â/Ý.æbåÓ�JäEêbãkß=é4Þ���ß1â/ÝCåqæ/Ý,ë(ß1å���äEá2ß1å�ÞMëXð
Ý â/Ý���äEäEåkæ/Ý,ëÉß��iëÉî9Ý,à"ß1å�ìMá2ß1åkÞMë¥�BÞMá2Û*æ:êbà"Ý,æW�¹åkã�Þ9ß1à�Ù¹é�åkë/ì�ß���'í2àLá9ëbæ:�6ãká9ä1)I �á0+�)!à�ß"ÞDÛ*Ý,äpÛ1Ý,á2ß"ÝFß1â/Ý
äEåkÛ*äEêbç&à"ß1á9ë¹äpÝ,àLêbëbæ/ÝEÛ8+�âbåkä*â:ß1âbÝ&î!åqà1êbá9ã�åkæ/Ý,ëÉß1å���äEá2ß1åkÞMë:+Bá9àLç4á9æ/Ý9ð Ý â/ÝFß"Ý,à1ß(�¹åkã�Þ9ß1à�+BÝEÛ1Ý4ê¹ëbá �¹ã�Ý
ß"ÞGåkæ/Ý,ëÉß1å��éGß1â/Ý&�6ãká9ä1)  �á,+�)�à
��á9ëbæ:ß1â/ÝEé äpÞMêbãkæ ëbÞ9ßLà"ÝEÝ4á9ëÉéIÞ��Bß1â/Ý&à1å�����çFÝEÛ*åkäEá9ëIÙ®á2ìMàLÞMë Ý,á9ä	â
âbÝ,ãkåkäpÞ��bß"ÝEÛ,ð Ý â/ÝCß���'í>�¹åkãkÞ9ß1à�äpÞMê¹ãkæ<ë/Þ9ß�âbá,î9Ý�à1á2ß1åqà��¹Ý,æ<ß1â/Ý�¨�§�5¥åkæbÝ,ë(ß1å��®äEá2ß1å�ÞMëCÛ*Ý'&ÉêbåkÛ1Ý,çFÝ,ëÉß1à�ê¹à1åkë/ì
ß1âbÝLß=éu�TÝ8Þ���î�åkà1ê¹á9ãXåkæ/Ý,ëÉß1å���äEá2ß1å�ÞMë��¹á9à*à"Ý,à�ß1â/ÝEé-ß"Ý,à"ß1å��¹Ý,æKß1âbá2ß�ß1â/ÝEéDç&á9æ/Ý9ð

A�� õ�î�ïÔ�ï�÷(õ©��û}ï 
Bõ*÷�û¾ü�õ:ü�õpø#ï�ý*ù�ç®û=õEô*ÔóÓ�ÔVý	ô"Ó1ü
ï � ïo��÷�ÔèÉ Ý â/ÝEÛ1ÝI+^ÝEÛ1Ý ß>+^Þj��á9à1åkäIåkëbäpÞ9Û1Û1Ý,äpßDæ/Ý,äEåqà1å�ÞMëbà
åqë(î9ÞMã�î9Ý,æJåkë<ß1âbåkà�ç&åkà1åkæbÝ,ë(ß1å��®äEá2ß1å�ÞMëXð Ý â/Ý��¹Û*à"ßZåqàZåkæ/Ý,ëÉß1å��¾é!åkëbì�ß1âbÝ�Ñ� ���Ç2ÏJ%��6ãká9ä*)& �á0+�)b'�â/Ý,ãkåqäpÞ��bß"ÝEÛ*à

� Ã�¬"¯»±0Ár´�º���µÇÁ�º;ÅÇ¯&Î
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á9à�¨�ê¹à1à1åká9ëG �åkë¹æbà
�bá9ëbæGß1â/Ý.à1Ý,äpÞMëbæGåqà�á9à1à1êbç4åkë/ì&ß1â/Ý¦ �åqëbæbà�+BÝEÛ1Ý �iÛ*á�&!å�ð��BÞ9ß1â���éÉÛ*åqá&á9ëbæ Ý ê/Û1)9ÝEé
Ù�ÝE+  �åkëbæ¹à
�Zá9ëbæ¡ß1â/Ý[â/Ý,ãkåkäpÞ��bß"ÝEÛ	à¦äpÞMê¹ãkæ?âbá,î9Ý��TÝ,ã�ÞMë/ì9Ý,æ¡ß"Þ:ÞMë/Ý[Þ���ß1â/ÝDÑ.ðö�®ð�äpÞMá9ãkå�ß1å�ÞMës�¹á2Û1ß1ëbÝEÛ*àEð
Ý â/Ý"!BÞMç4ç&á9ëbæ/ÝEÛ-Þ��Lß1â/Ý¥§>�TÝEÛ*á2ß1å�ÞMëbà���ê���TÞ9Û1ß.��&Éêbá9æbÛ1ÞMë���+�â/ÞMà1Ý$#"Þ��×+6á9à-ß"Þ¡Û	êbë�ß1â/ÝI+BÝEÝE)!ã�é
æbÝEß1á9ä*âbçFÝ,ëÉß�àE&Éê¹á9æ/Û1ÞMëCç&ÝEÝEß1åkë/ìMà
��ß"Ý,à"ß1å��¹Ý,æ.ß1âbá2ß�á9à�ã�ÞMëbì�á9à�âbÝ�âbá9æ(�TÝEÝ,ë.åkë.§�H�!>�0â/ÝBâbá9æLÛ1Ý,åkß"ÝEÛ*á2ß"Ý,æ
ß"Þ¦ß1â/Ý�àE&Éê¹á9æ/Û1ÞMëbà�Ý,á9ä	â-+^ÝEÝE)&ß1â¹á2ß�ß1â/ÝEé&à1âbÞMêbãkæ��TÝ�äEá2Û1Ý
��êbã�á �®ÞMêbß^ç&åkà*åkæ/Ý,ëÉß1å��é�åkë/ì�á9å�Û*äpÛ	á �ß^Þ0î9ÝEÛ6ß1â/Ý
Ö�Þ%�Zß�ã�é&�,Ï®ÞMë/Ý��®Ý,äEá9ê¹à"ÝCß1â/ÝEÛ*Ý.+BÝEÛ1Ý.à1Þ-ç&á9ëÉéKëbá2ß1å�ÞMë¹à�á9ëbæIà"ÞJç4á9ë(é@á9åkÛ*äpÛ*á �¾ß�åkëDß1âbÝ¦á2Û1Ý,á-á9ëbæ@ß1âbá2ß
á9ëÉéCß1åqçFÝ�ß���'í2à�Þ9Û�á9ëÉé9ÞMë/Ý�Ý,ãkà"Ý��¹åkä*)9Ý,æ¦ê�¦á�â/Ý,ãkåkäpÞ��¹ß"ÝEÛ�ÞMë<Û*á9æ¹á2Û'�9å�ß�+6á9àB�bÛ1Þ��¹á ��ã�é8á�Ñ.ðö�®ð�� Ý ê/Û1)�åkà1â��
Þ9Û�Ñ�ë¹å�ß"Ý,æDÖ�á2ß1åkÞMëbà�â/Ý,ãqåkäpÞ��bß"ÝEÛ'É

Õ���ëÉéóß1åkçFÝ-é9ÞMê?åkëÉß"ÝEÛ*äpÝ
�bßFáGâbÝ,ãkåkäpÞ��bß"ÝEÛ<á9àFá9ë?êbë/)�ë/Þ0+�ë`��ß1âbÝEÛ1Ý-åqà.á9ã�+6á,é�àFá�&ÉêbÝ,à"ß1å�ÞMë
Þ��4�¹Û1Þ!äpÝ,æ¹ê/Û1Ý,à
�bÝ'&!êbå���çFÝ,ë(ßC��á9åkãkêbÛ1Ý��bá9ëbæ@â¹å�ìMâKß"ÝEÛ1Û	á9åkëKç&á9à")�åkë/ì4ß1â/Ý.ãkåqë/Ý'�`Þ��(�=à*å�ìMâ(ß�Û	á9æbá2Û,ð
Ý â/ÝEÛ1Ý8á2Û1Ý8ëÉê¹çFÝEÛ1ÞMêbàBÛ1Ý,á9à"ÞMë¹à^+�â(éJé9ÞMê[+^ÞMêbãqæ-ëbÞ9ß��TÝ�á �¹ã�Ý�ß"ÞFÝ,ã�Ý,äpß"Û1ÞMëbåqäEá9ãkã�é&åkæ/Ý,ëÉß1å��¾é4á
âbÝ,ãkåkäpÞ��bß"ÝEÛ,ðZÑ�à"ÝCæ¹åkà1äEå��¹ãqåkë/Ý9ð)�iß�åkàC�TÝEß"ß"ÝEÛ�ß"ÞJç&åkà1à�á&à*â/Þ9ß�ß1âbá9ë��TÝ�+�Û1ÞMëbì1Ö@þÓ�'í|Ô9ÿ`ð

A�� õ�÷ ï�÷	��ùMûrý*ù ��
�ô�î+*�Ó�ÔBô"õ�ü
!rï¾ô"õ*÷�Ñ©��û¾ü�õ7ø�÷���*®û¾ü!ÓMûrû¾ü�õBü/õpø#ï�ý	ù�ç®û=õpô	ÔBü!ÓM÷�ü�ù�Ô»û}ï¾ø�õ/ïo�¹û=õ©�¹û`Ñ	õ�úEù2ô"õ,
ZôèïI�Éö1É
Ý â/Ý�¨�§�5�Û1Ý'&Éê¹å�Û1Ý,æJß1âbá2ß6ß1â/Ý	�¹åkã�Þ9ßBë/Þ9ß6ÞMëbã�é4æ/ÝEß"ÝEÛ	ç&åkë/Ý�ß1â/Ý�ß=éu�TÝ�Þ���á9å�Û*äpÛ*á �¾ß�á9ëbæ[ëbá2ß1å�ÞMëbá9ãkåkß=é��r�¹ê/ß
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�XÝ,ë/ìMá2ì9Ý,æ¥ß1â/ÝFâ/Ý,ãkåkäpÞ��bß"ÝEÛ	à�á9ë¹æ:ß1â/Ý,ë:ç&á9æ/ÝFçFÞ9Û1Ý��¹á9à1à1Ý,à�ß"ÞDî!åkà*êbá9ãkã�é[Û1Ý,äpÞMëbë¹á9åkà��
à*á9ëbäpÝLß1â/ÝCá2Û*Ý,ár�-�c$���!/�D+Bá9à��®Þ9ß"Ý,ëÉß1åká9ãkãké4Ýp�r�®ÞMà1Ý,æ��Þ9Û�ß1âbá2ß/�TÝEÛ*å�Þ�æ-Þ���ß1åkç&Ý'Ö@þÓ�'í|Ô9ÿ`ð
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ÝEî9Ý,ë@á9à�äEã�ÞMà"Ý�ß"ÞFß1â/Ý8â/Ý,ãkåkäpÞ��¹ß"ÝEÛ*à6á9à6ß1â/Ý8ã�Ý,á9æ�ß)���'í��¹åkã�Þ9ß
�!+�âbåkä	â-+Bá9à�åkë¹á9æ/Ý'&Éê¹á2ß"Ý�ß"ÞFÛ1Ý,äpÞ9ìMë¹å�ÕEÝ8ß1â/Ý
âbÝ,ãkåkäpÞ��bß"ÝEÛ*à'�Zá9ëbæ¡ß1â/Ý[+�åkë/ì��¹åkã�Þ9ßEñ¶àA�,Ð ãká9à"ß"Ý,æ¡ÞMëbãké��TÝEß=+BÝEÝ,ëóêGá9ë¹æ Ø à"Ý,äpÞMë¹æbàEð���äEäpÞ9Û*æbåkë/ìIß"Þ¥á
$¥á9à*âbåkë/ì9ß"ÞMëJH�ÞMà1ß^á2Û1ß1åkäEãkÝ��Éâ/Ý�ß"ÞMãqæ4åkëÉî9Ý,à"ß1å�ìMá2ß"Þ9Û*à�ß1âbá2ß^âbÝ�ë/ÝEî9ÝEÛ^äEãkÝ,á2Û*ã�éFà1á,+×ß1â/Ý�â/Ý,ãqåkäpÞ��bß"ÝEÛ*à4�TÝ
�¾Þ9Û1Ý
Û*Ý
�®Þ9Û*ß1åkë/ì^Õ Ý á9ãqã�é Ý +^Þ/ð Ö$��ëKáFß"Û	á9ëbà1äpÛ*å��¹ßBÞ���ÞMë/ÝLÞ���âbåqà�åkë(ß"ÝEÛ*î!å�ÝE+�à6+�å�ß1âDåkëÉî9Ý,à"ß1å�ìMá2ß"Þ9Û*à'�¹â/ÝLà1á9åkæ`É

Õ���æ¹åkæKë/Þ9ß�åkæ/Ý,ëÉß1å��é-ß1â/Ý,ç á9à��¾Û*å�Ý,ëbæ¹ã�é*×?��æbåqæKë/Þ9ß�åqæ/Ý,ë(ß1å��é-ß1â/Ý,ç á9à�â/ÞMà"ß1åqã�Ý9ðG��Ýp�r�TÝ,äpß"Ý,æ
ß"Þ:à"ÝEÝ[ �åqëbæbà(��á9à"Ý,æ¥ÞMë¢ß1â/Ý[äEá9ãkã�ç.é Ù�å�ìMâÉßCã�Ý,á9æbÝEÛ¦âbá9æ¡ç&á9æ/Ý9ðH�LæbåkæbëXñ�ß.à"ÝEÝ-á9ëÉé!ß1âbåkë/ì
ß1â¹á2ß�æbåkà���ê/ß"Ý,æ-ß1âbá2ßEð Ö

��ã�ß1â/ÞMêbìMâKß1â/Ý.+�åkë/ì&âbá9æGÞ9Û*å�ìMåqëbá9ãkã�éJß"Ý,à"ß1å��¹Ý,æGâ/ÝCäpÞMêbãkæGë/Þ9ß�åqæ/Ý,ë(ß1å��é-ß1â/Ý.âbÝ,ãkåkäpÞ��bß"ÝEÛ*à�á9à� �åkëbæ¹à
�bâ/Ý
Û*ÝEî9ÝEÛ*à"Ý,æ¥âbåqà�à1ß1á2ß"Ý,çFÝ,ë(ß��®ÝEß>+^ÝEÝ,ë����bÛ	åkã�á9ë¹æIà*å3�IçFÞMëÉß1âbà8ãká2ß"ÝEÛ8+�â/Ý,ë:â/Ý<ß"Ý,à"ß1å��¹Ý,æ á2ß8ß1â/Ý&âbÝ,á2Û*åkë/ì
ÞMë4+�â/ÝEß1â/ÝEÛ^ß"Þ.äpÞMê/Û*ß^ç&á2Û1ß1åqá9ãbâbåkçíß1â¹á2ß�Õ��ZäpÞMêbãkæ&åqæ/Ý,ë(ß1å��é¦ß1â/Ý,çèá9àB �åkëbæbàEÖ&þÓ�'í|ÔMÿ`ð Ý â/ÝEÛ1Ý�åqàZë/ÞL+6á,é
ß"ÞJæ/ÝEß"ÝEÛ*ç&åkëbÝ8+�âbåkä	â[Þ���ß1âbÝ,à"ÝLäpÞMë(ß"Û	á9æbåkäpß"Þ9Û1éDà"ß1á2ß"Ý,çFÝ,ëÉß1à�åkà6ß"Û*ê/Ý9ð
5Z�u��ãká9ëbá2ß1å�ÞMëbà��Þ9Û¦äpÞMë(ß1åqëÉêbåqë/ìKß1â/ÝJÝ,ë/ìMá2ì9Ý,çFÝ,ëÉß¦+�å�ß1â/ÞMê/ßCá9ë¡åkæ/Ý,ëÉß1å���äEá2ß1åkÞMë¥äpÞMêbãkæóÛ*á9ë/ì9Ý��Û1ÞMç á9ë
åqëbá9æ/Ý'&!êbá2ß"Ý-ç&Ý,ë(ß1á9ã6çFÞ�æ/Ý,ã^Þ���ß1â/ÝD¨�§�5/�B�ÞMãqã�Þ0+�åqë/ìKß1â/Ý[Þ9Û*æ/ÝEÛ	àCÞ���ß1âbÝ-ã�Ý,á9æ��¹åqã�Þ9ß.á9ëbæ¡á9à1à1ê¹ç&åkë/ì
ß1â¹á2ßCâbåkà8åkæbÝ,ë(ß1å��®äEá2ß1å�ÞMë:âbá9æ^�TÝEÝ,ë��bÛ1Þ��TÝEÛ'�Xß1â/Ý&à1ß"Û1ÞMë/ìKåkë�Ù®ê/Ý,ëbäpÝ<ÞMë +�âbá2ß8ÞMëbÝ&à"ÝEÝ,à(�!éG+�âbá2ß8ÞMë/Ý
Ýp�r�TÝ,äpß1à�ß"Þ4à1ÝEÝ��b+Bá9ëÉß1åkë/ì4ß1â/ÝLâ/Ý,ãkåkäpÞ��¹ß"ÝEÛ*à�ß"Þ��TÝ8â/ÞMà"ß1åkãkÝ��bá9ëbæKá9ëÉé[äpÞMç��¹åkë¹á2ß1å�ÞMë[Þ���ß1â/Ý,à"Ý9ð
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�¾Þ9Û1Ý�Þ9Û�á �ß"ÝEÛ�ß1âbÝ�+�åkë/ì��¹åkã�Þ9ß^Û1Ý,à��TÞMëbæ/Ý,æJß"Þ<ß1â/Ý8ã�Ý,á9æ
��åkã�Þ9ßEñ¶à�æbåkÛ1Ý,äpß1å�î9Ý8ß"Þ4äpÞMë=��Û*çï+�â/ÝEß1âbÝEÛ�ß1â/ÝLâ/Ý,ãkåqäpÞ��bß"ÝEÛ*à�+BÝEÛ1ÝJ�iÛ*á�&!åX �åkë¹æbàEð Ý â/ÝLãkÝ,á9æ��¹åkã�Þ9ß6ß"Ý,à"ß1å��¹Ý,æ
ß1â¹á2ß@â/Ýóâbá9æÜåqæ/Ý,ë(ß1å��¹Ý,æ ß1â/Ýóâ/Ý,ãqåkäpÞ��bß"ÝEÛ*àDá9àG �åkë¹æbà[á9ëbæÜß1â/Ý,ë á9à1)9Ý,æ ß1â/Ý¥+�åkë/ì?ß"Þ äpÞMë=�¹Û	ç ß1â/Ý
åqæ/Ý,ë(ß1å���äEá2ß1å�ÞMëXð�$ â/Ý,ëIß1â/Ý<+�åkë/ìJÛ1Ý,à��TÞMëbæ/Ý,æG+�å�ß1âãÕ Ý á9ãqã�é Ý +BÞ�� Ö[ß1â/Ý<ã�Ý,á9æW�®Ý,ãqå�ÝEî9Ý,æ@ß1â¹åkà�Û1Ý,à��TÞMëbà"Ý
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åqëGà1åkìMâ(ßEðL �Ý¦á2Û*ìMê/Ý,æIß1âbá2ß�ÞMëbäpÝ<ß1â/Ý<Ý,ë/ìMá2ì9Ý,æ äEá9ãkã�âbá9æ��®ÝEÝ,ë:ç&á9æbÝ��TâbÝ¦äpÞ9Û1Û*Ý,äpß1ã�éGäpÞMëbäEãqêbæ/Ý,æGß1âbá2ß
á9ëGåkæ/Ý,ëÉß1å���äEá2ß1å�ÞMë[+6á9à�ë/ÞJã�ÞMë/ì9ÝEÛ�ë/ÝEÝ,æbÝ,æXð
Ý â/Ý�ßbá9ãqãy�,£9£|Ô<â/Ý,á2Û*åkë/ì.äpÞMëbäEãkêbà1åkÞMë4á �TÞMê/ßZ+�â¹åkä*â4Þ��Xß1â/Ý,à"Ý�à*äpÝ,ëbá2Û*å�ÞMà^á9äpß1êbá9ãkã�éFÞ�äEäEê/Û1Û1Ý,æJåkàZæbå��®ÝEÛ1Ý,ëÉß
ß1â¹á9ë4ß1â/Ý�äpÞMëbäEãkêbà*å�ÞMëbàZåkë&ß1â/Ý�Þ �JäEåqá9ã-��å�Û7ß/Þ9Û	äpÝ�á9äEäEåkæbÝ,ë(ßBÛ1Ý
�TÞ9Û1ß�á9ëbæ4ß1âbá2ß�Þ��Xß1âbÝ�â/Ý,á2Û*åqë/ìLÞ �JäpÝEÛ6åkë
á9ëbÞ9ß1â/ÝEÛ�â/Ý,á2Û*åqë/ì/ð4��ìMá9åkë`�bå�ßBåqà�ë/Þ9ß��®ÞMà*à1å��¹ã�Ý�ë/Þ9Û�ë/Ý,äpÝ,à1à*á2Û1é4ß"Þ&æ/ÝEß"ÝEÛ	ç&åkë/Ý	�¹ãká9ç&Ý�â/ÝEÛ*Ý�Þ9Û�ß"Þ&æbÝEß"ÝEÛ��
ç4åkë/Ý�Ýp�/á9äpß1ã�é&+�âbåkä*â-à1äpÝ,ëbá2Û	å�Þ.åkàBäpÞ9Û1Û1Ý,äpß6ß"Þ<äpÞMëbäEãkêbæbÝ�ß1âbá2ßBß1â/Ý�äpÞMç&ç.ê¹ëbåkäEá2ß1å�ÞMëbà^+BÝEÛ1Ý8á9ç��¹åkìMê/ÞMêbàEð
Ý â/ÝDç&åkëbåkç¦êbç äpÞMç&ç.ê¹ëbåkäEá2ß1å�ÞMë��TÞMãkåkäpé¥+6á9àFá���á9äpß"Þ9Û4â/ÝEÛ1Ý[á9àF+6á9à��bÛ1Þ��¹á �¹ãké ß1â/ÝDÝp��äEåkß"Ý,çFÝ,ë(ßFÞ��
á��TÞ9ß"Ý,ë(ß1åká9ã�äpÞMç��¹á2ßJÝ,ë/ìMá2ì9Ý,çFÝ,ëÉßEð\��ë/Þ!Þ9)¡à*ê/ì9ì9Ý,à"ß1à&ß1â¹á2ß4ß1â/ÝKÝp�r�TÝ,äpß1á2ß1å�ÞMëbà4Þ���+�âbá2ß&ß1â/Ý���åkã�Þ9ß1à
Ýp�r�TÝ,äpß"Ý,æ@ß"Þ[â/Ý,á2Û�Û1Ý,à1êbã�ß"Ý,æGåkëKá2��ã�ß"ÝEÛ*åkëbìFÞ���ß1âbÝ.åkë���ê/ß1àEð/��êbä*â<��ã�ß"ÝEÛ*åqë/ìFåkà�á4+^Ý,ãkã��`)!ë/Þ;+�ë��¹Û1Þ��¹ã�Ý,ç
åqë¢á9å�Û	ãkåkë/Ý���åkã�Þ9ß1àEñ�äpÞMç&ç.ê¹ëbåkäEá2ß1å�ÞMëbà¦+�åkß1â¢äpÞMëÉß"Û1ÞMãkã�ÝEÛ	àEð Ý â/Ý[êbà"Ý-Þ���+^Ý,ãqã��`Ý,à"ß1á �¹ãkåqà1â/Ý,æ���â/Û*á9à"ÝEÞMã�Þ9ì9é
åqà4çFÝ,á9ëÉß4ß"Þ¢Û1Ý,æbêbäpÝ@åkßEð �6ê/ß4ß1â/ÝGäEá9ãkãqà��Éé�ß1âbÝK+�åkë/ì^��åkã�Þ9ß&+BÝEÛ1Ý@ë/ÞMë¹à"ß1á9ëbæbá2Û*ærðK��ëó��á9äpß
��H�å��TÝEÛ
ëbÞ9ß"Ý,à8ß1âbá2ß8åkëW�¹åkã�Þ9ß�ß"Û*á9åkë¹åkë/ì���á9à"Ý,à8á9ëbæW�bÛ1Þ9ì9Û*á9ç4à�ß1âbá2ß8ß"Û*á9åkëW�¹åkãkÞ9ß1à�ß"Þ[Ù¹éH�¹ìMâÉß"ÝEÛLá9å�Û*äpÛ*á �¾ß8à1åkëbäpÝ
ß1âbÝCà1â/Þ!Þ9ß1æ/Þ0+�ë��bß1â/Ý,à"ÝCÛ*á9æbå�Þ&äEá9ãkãqà�á2Û1Ý.êbà1Ý,æDá9à�Ýp�/á9ç��¹ã�Ý,à�Þ���Õ�ß1â/Ý��TÞÉÞ9Û1Ý,à1ß�Û*á9æbå�Þ&äpÞMç&ç¦êbëbåqäEá2ß1å�ÞMëbà
�TÞMà1à*å��¹ã�é&ÝEî9ÝEÛ�ìMå�î9Ý,ë��!é��¹åkã�Þ9ß1à�æbêbÛ*åkë/ì<áFäpÞMç���á2ß�åkëÉß"ÝEÛ*äpÝ
�bßEÖ@þÓ�'í|Ô(ÿ`ð

A�� õ.ý*ù �¹û}ïo�!¹õ1÷-û¾ü�õ<õ
�Éö(Ó,ö!õ©î4õ©��û�÷(õ»ÔZç*ï�û=õCû¾ü/õLø�ÓMýL�&ù"úCÓ �IÓM÷ÉõEü
!bÓ9û=õ�ï�÷(õ
�¹û}ï 
Bý*Ó9û}ï�ù �ÉB5��r�¹ãká9ëbá2ß1å�ÞMë¹à<�¾Þ9Û
äpÞMëÉß1åkë!êbåkë/ìFß1âbÝ8Ý,ë/ìMá2ì9Ý,çFÝ,ëÉß�+�å�ß1âbÞMê/ß�á9ëKåkæ/Ý,ëÉß1å���äEá2ß1å�ÞMëDäpÞMê¹ãkæDÛ*á9ë/ì9Ý��¾Û1ÞMçòá9ë@åkëbá9æ/Ý'&!êbá2ß"ÝLçFÝ,ëÉß1á9ã
ç&Þ!æ/Ý,ã�Þ��Zß1âbÝ<¨�§�5��U�ÞMãkãkÞ0+�åkëbì4ß1â/Ý<Þ9Û*æ/ÝEÛ	à�Þ��^ß1â/Ý<ã�Ý,á9æW�¹åkã�Þ9ß�á9ëbæ:á9à1à1êbç4åkë/ì4ß1â¹á2ß�ß1âbÝ<ãkÝ,á9æ���åkã�Þ9ßEñ¶à
åqæ/Ý,ë(ß1å���äEá2ß1å�ÞMë-âbá9æ��®ÝEÝ,ë.�bÛ1Þ��TÝEÛ'�!+6á9ë(ß1åkëbì.ß1â/Ý8â/Ý,ãqåkäpÞ��bß"ÝEÛ*à^ß"Þ��®Ý�â/ÞMà"ß1åqã�Ý��!á9ë¹æ-á9ëÉé4äpÞMç��¹åkëbá2ß1åkÞMëJÞ��
ß1âbÝ,à"Ý9ðZ$ å�ß1âDÞMëbã�é[âbåkà�äpÞMëÉß"Û*á9æbåqäpß"Þ9Û1é[ß"Ý,à"ß1åkçFÞMëÉé��¹å�ß�åkà�ë/Þ9ßC�TÞMà1à1å��¹ãkÝ�ß"Þ4æbÝEß"ÝEÛ*ç&åkë/Ý8ß1âbÝ8Û1Ý,á9à"ÞMëXð

M VN×WPO:WbR�M�Vc\<MG]�VrU@_MO�W�ð8S=R�ñ-W*Q�KJVc\�_9UMVcS>N^O!_9Q=Vc\<M[RX\7Q [:P�M;]"Y^\<O!_MQ`Vc\�RXS�a�\�_2W¹UMR�O!_9Q=Vc\<M
Ý â/ÝDá9äEäEåkæbÝ,ë(ß���á9äpß"Þ9Û*àJà1â/Þ0+�ë�åkë$ß�åkìMê/Û1Ý�Ô/ðÈí:äEá9ëó�TÝDêbà"Ý,æ?ß"Þ^�¹Û1Þ0î�åkæ/ÝDá9ë�Ýp�r�¹ãká9ëbá2ß1åkÞMë$�Þ9Û&ß1âbÝ[Ù�á,+BÝ,æ
äpÞMëÉß"Û1ÞMãTá9äpß1å�ÞMëbàEð Ý âbÝ,à"Ý���á9äpß"Þ9Û*à6â/ÝEÛ1Ý�á2Û1Ý�æ¹å�î!åqæ/Ý,æ&åkëÉß"Þ.åkë¹äpÞ9Û1Û1Ý,äpß^äpÞMëÉß"Û1ÞMãTá9ã�ì9Þ9Û*åkß1âbç&à
�!åkëbá9äEäEê/Û*á2ß"Ý�çFÝ,ëÉß1á9ã
çFÞ�æ/Ý,ãkà
���TÞ!Þ9Û�äpÞÉÞ9Û*æ¹åkëbá2ß1å�ÞMë<á9çFÞMë/ìLç¦êbã�ß1å��¹ã�Ý6äpÞMë(ß"Û1ÞMãqã�ÝEÛ*à
�Má9ëbæFåqëbá9æ/Ý'&!êbá2ß"Ý��ÝEÝ,æ���á9ä1)��Û*ÞMç ß1â/Ý�äpÞMë(ß"Û1ÞMãqã�Ý,æ
�bÛ1Þ�äpÝ,à1àEð

Q tDÎ1{-n|npfuÎ�g�z�{vtvg�np{v�>R��oÍ-{-n mIgp�Bq�w�~ Ý âbÝ��6ãká9ä*)J �á,+�)���åkã�Þ9ß1àBäpÞ9Û1Û1Ý,äpß1ã�é��¾ÞMãkã�Þ;+^Ý,æ-ß1â/Ý>�bÛ1Þ�äpÝ,æbê/Û*Ý,à�ß1â/ÝEé
âbá9æ��TÝEÝ,ë@ìMå�î9Ý,ë�%�à"ÝEÝ<ß1â/Ý<æbåkà*äEêbà1à1å�ÞMëKÞ��Zß1â/Ý2!�ßr��!�SÉ�"!�!#ãkÝEî9Ý,ã�ãká2ß"ÝEÛp'	ð Ý âbÝ,à"Ý��¹Û1Þ!äpÝ,æ¹ê/Û1Ý,à�+BÝEÛ1Ý<êbëbà1á �¾Ý
á9ëbæD+BÝEÛ1ÝCä	âbá9ë/ì9Ý,æGá �ß"ÝEÛ�ß1â/ÝLá9äEäEåkæ/Ý,ëÉßEð

Ý âbÝ/ß)���'í(�¹åkã�Þ9ß1à�á ��¹á2Û1Ý,ëÉß1ã�é<æbåkæFë/Þ9ß�Ýp��Ý,äEê/ß"Ý�ß1âbÝ,å�Û�äpÞMëÉß"Û1ÞMã¹á9ã�ì9Þ9Û	å�ß1âbç&à�%¾ß1âbÝ/�bÛ1Þ�äpÝ,æbê/Û1Ý,à�Û*Ý'&ÉêbåkÛ1Ý,æ��Éé
ß1â/Ý�¨�êbã�Ý,à�Þ��T5�ë/ìMá2ì9Ý,çFÝ,ëÉß	'�äpÞ9Û*Û1Ý,äpß1ã�é��Éá9ãkß1â/ÞMê/ìMâ<ß1â/Ý�à"Ý,äpÛ*Ý,äpé<åqë(î9ÞMã�î9Ý,æ4åkë<ß1â/Ý�¨�§�5óç4á2)9Ý�ß1âbåkà�äpÞMëbäEãkê¹à1å�ÞMë
æbåÓ�-äEêbã�ß6ß"Þ��bÛ1Þ;î9Ý9ð7���ß"ÝEÛ�ß1â/ÝCá9äEäEåkæbÝ,ë(ß
��ß1â/ÝL¨�§�5 +BÝEÛ1ÝCä	âbá9ë/ì9Ý,æ��*�¹ê/ß6ß1â/ÝLÝp�/á9äpß�ä	âbá9ë/ì9Ý,à�ç&á9æ/ÝCá2Û*ÝCë/Þ9ß
�¹ê���ãkåkä2ð

Q tDdÎ1Î9lDnpdg�f.T futvgpd-�)T {�xBfu�ow�{-e:g|�yf��C���u����m}�o{g�w1~ÞÝ â/ÝEÛ1Ý6+BÝEÛ1Ý�ç&á9ëÉé¦åqëbäpÞMëbà1åkà1ß"Ý,ëbäEå�Ý,àB�TÝEß=+BÝEÝ,ëFß1â/Ý
çFÝ,ëÉß1á9ã�çFÞ!æbÝ,ãkà�Þ���ß1â/Ý���å�Û	ß/Þ9Û*äpÝ��¹åqã�Þ9ß1à�á9ë¹æGß1âbÝ¦á9äpß1êbá9ãB�bÛ*Þ!äpÝ,à1à�à"ß1á2ß"Ý9ð(ß�å�Û	à"ß
�Tß1â/ÝEé@âbá9æ:á9ë:åkë/Ýp�TÝ,äpß1å�î9Ý
çFÞ�æ/Ý,ã9Þ��!+�âbá2ßcá��Bãqá9ä1)L �á,+�)8â/Ý,ãkåqäpÞ��bß"ÝEÛcã�Þ!Þ9)9Ý,æLãkå�)9Ý9ð Ý â/ÝEÛ1ÝZá2Û*Ý�à"ÝEî9ÝEÛ*á9ãÉÝp�u��ãká9ëbá2ß1å�ÞMëbàU�¾Þ9Ûcß1â¹åkà
�0åkë¹äEãkêbæbåkëbì
�TÞÉÞ9Û8î�åkà1ê¹á9ã�Û*Ý,äpÞ9ìMëbå�ß1å�ÞMë ß"Û	á9åkëbåkë/ì[á9ëbæ:ß1â/Ý���á9äpßLß1âbá2ßL�6ãká9ä*)  �á0+�)!àC+�å�ß1â:à��TÞMëbà"ÞMë¹à8á2ß"ß1á9ä*â/Ý,æóÛ1Ý,à"Ý,ç��¹ã�Ý
 �åkëbæbàEð�Ö�ÞMë/Ý¦Þ���ß1â/Ý��¹åqäpß1ê/Û1Ý,à�Þ��^�Bãqá9ä1)@ �á,+�)�à�ÞMë@+�â¹åkä*â@ß1â/Ý�ß���'í��¹åkã�Þ9ß1à�âbá9æ��TÝEÝ,ëGß"Û*á9åkë/Ý,æGâbá9æKß1âbÝ,à"Ý
+�åkëbì%�=çFÞMêbëÉß"Ý,æV��ê/Ý,ã�ß1á9ë/)�àEð���æbæ¹å�ß1å�ÞMëbá9ãy�¾á9äpß"Þ9Û*à8åqëbäEãkêbæ/ÝCß1â/ÝFà��TÝEÝ,æbà�á2ß�+�â¹åkä*âGß1â/Ý�ß���'í��¹åkã�Þ9ß1à�æ/Þ-ß1â/Ý,å�Û
î�åkà1êbá9ãXåkæbÝ,ë(ß1å��®äEá2ß1å�ÞMë¥%oá��?ÐL'��¹á9à1à1Ý,à�á9ëbæDß1â/Ý.á9ë/ìMã�ÝLá2ß�+�â¹åkä*â[ß1â/Ý��¹åkã�Þ9ß1à��¹á9à*à"Ý,æDÞ0î9ÝEÛ�ß1â/Ý,å�Û�ß1á2Û*ì9ÝEß1àEð

�BÞ9ß1âWß)���'í��¹åkãkÞ9ß1à�Û1Ý,äpÝ,å�î9Ý,æGÞMëbã�é[ãkåkç&åkß"Ý,æ[î!åkà*êbá9ãXÛ1Ý,äpÞ9ìMëbåkß1å�ÞMëKß"Û*á9åqëbåkë/ì&åkëKß1â/Ý(�bÛ1ÝEî�å�ÞMêbà/�ÞMê/Û�çFÞMëÉß1âbà
�
�¹á2Û1ß1ãké¢æbê/Ý[ß"Þ ß1â/ÝKæ¹åkà"Û*ê��¹ß1å�ÞMë¥Þ���ë/Þ9Û*ç&á9ãBß"Û*á9åqëbåkë/ì:äEá9êbà"Ý,æj�!éóß1âbÝ,å�ÛF+�åkë/ì/ñ¶à��¹âÉé�à1åkäEá9ãBÛ1Ý,ã�Þ�äEá2ß1å�ÞMë$�¾Û1ÞMç
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ÞMë/Ý.�¹á9à"Ý4ß"Þ:á9ë/Þ9ß1â/ÝEÛ<åkë¢Ú�ÝEÛ*ç&á9ëÉé9ð@�6ê/ßCß1â/ÝJß"Û*á9åkëbåqë/ìD+Bá9à��bÛ1Þ���á �¹ã�é:åkëbá9æ/Ý'&!êbá2ß"Ý4ÝEî9Ý,ë¡å���å�ßCâ¹á9æ��TÝEÝ,ë
äpÞMç��¹ãkÝEß"Ý,æXðK�BÝ,äEá9êbà"Ý-ß1â/Ý��bÛ	åkç&á2Û1éIç&åkà1à1åkÞMë Þ��/ß���'í2à¦åqàLá9å�Û��`ß"Þ%�=á9å�Û<äpÞMç��¹á2ß¦á2ìMá9åqëbà"ßCÞ9ß1âbÝEÛ���á9à"ß.ç&Þ0î�åkë/ì
á9å�Û*äpÛ	á �ß
�rçFÞMà1ß�Þ��Bß1â/Ý<Þ��TÝEÛ*á2ß1å�ÞMëbá9ã�ß"Û*á9åqëbåkë/ì-åkà>�Þ�äEêbà"Ý,æ:ÞMë:ß1â/Ý,åkÛ�ç&ÞMà"ß8æbá9ë/ì9ÝEÛ1ÞMêbà8á9ë¹æIãqå�)9Ý,ã�éKß1â/Û*Ý,á2ß1à,+
Þ9ß1â/ÝEÛ�âbå�ìMâ=�=á9ã�ß1åkß1êbæ/Ý��¹ìMâÉß"ÝEÛ*àEð>��ëDß1â/ÝCãqá9à"ß�ß"Û*á9åkë¹åkë/ì��TÝ
�Þ9Û1Ý8ß1âbÝCá9äEäEåkæ/Ý,ëÉß
�¹ÞMëbãké2�¹î9Ý(�TÝEÛ*äpÝ,ëÉß�Þ���ß1â/ÝCà*ãkåkæ/Ý,à
æ/Ý
�¹åqäpß"Ý,æFâ/Ý,ãkåkäpÞ��bß"ÝEÛ	àEð�Ö�ÞMë/Ý�Þ��®ß1â/Ý/ß���'íLåqë(ß"Ý,ãkãqå�ì9Ý,ëbäpÝ��bÛ*å�Ý'��ëbìMà�Þ9ÛZß"Û*á9åkëbåqë/ì�ÝEî9ÝEÛBäpÞ0î9ÝEÛ1Ý,æ4ß1â/Ý�äEá9çFÞMê/Ù�á2ì9Ý
à1ä	â/Ý,çFÝ¦Þ��>�>Û	á�&Éå�â/Ý,ãkåkäpÞ��¹ß"ÝEÛ*à
�¹+�âbåkä*âG+6á9à�ãqå�ìMâ(ß��bÛ1Þ0+�ëGá9ëbæIæ/Ý,à"ÝEÛ*ß�ß1á9ë�%�åkëGäpÞMë(ß"Û*á9à1ß�ß"Þ[ß1â/Ý��¾Þ9Û1Ý,à"ß�ì9Û1ÝEÝ,ë
äEá9çFÞMê�Ù®á2ì9ÝCÞ���ß1â/ÝC�6ãká9ä1)D �á,+�)�à	'	ð

H^åkã�Þ9ß1à�á2Û1Ý�ß1á9êbìMâ(ß^ß"ÞLÛ1Ý,äpÞ9ìMëbå�ÕEÝ�ç&á9ë(é<æbå3�TÝEÛ1Ý,ëÉß�)!åqëbæbà�Þ��Xá9å�Û*äpÛ*á �¾ßZá2ß�âbå�ìMâFàE�®ÝEÝ,æ¹à�êbà1åkë/ì�Õ?�TÝEÝEÛ�à1âbÞ9ß1à
� Ö
+�âbåqä*âLá2Û1Ý<�¹ãkê/Û1Û*é/�¹åkäpß1ê/Û*Ý,àXß1âbá2ßrÛ1Ý,à1Ý,ç��¹ãkÝ�â/Þ0+¢ß1â/Ý��¹åqã�Þ9ßrç&å�ìMâÉßrà"ÝEÝ�ß1âbÞMà"Ý�á9å�Û*äpÛ	á �ßr+�âbåkã�Ý�åkë�Ù®å�ìMâ(ßEð Ý â/Ý���å�Û
ß/Þ9Û*äpÝ��¹åqã�Þ9ß1à
�2â/Þ0+BÝEî9ÝEÛ'�9Û1Ý,äpÝ,å�î9Ý,æ¦î9ÝEÛ1é.ãkå�ß"ß1ã�ÝZß"Û	á9åkëbåkë/ì�åkëLß1â/ÝBÛ1Ý,äpÞ9ìMëbåkß1å�ÞMëCÞ����Û*ç.éLâ/Ý,ãkåkäpÞ��¹ß"ÝEÛ*à
�2+�âbåkä	âLß1â/ÝEé
Û*á2Û1Ý,ãké-Ý,ë¹äpÞMêbë(ß"ÝEÛ*Ý,æ��TÝ,äEá9êbà"Ý.Þ���ß1âbÝ.æbå3�TÝEÛ1Ý,ëÉß�á9ã�ß1å�ß1ê¹æ/Ý,à�á2ß�+�âbåkä*âKß1â/ÝEé[Ù¹ÝE+Lð���ãqãXß1â/ÝCâ/Ý,ãqåkäpÞ��bß"ÝEÛ���â/Þ9ß"ÞMà
ß1â/ÝEé æbåkæóà"ÝEÝJæbêbÛ*åkë/ì[ß"Û*á9åkë¹åkë/ì��r+�â¹åkä*â +BÝEÛ1Ý.�bÛ1Þ0î�åkæ/Ý,æ��Éé:ß1â/Ý���Û*ç.é���+^ÝEÛ1ÝJß1á2)9Ý,ë��¾Û1ÞMç ß1â/Ý4ì9Û1ÞMê¹ëbæu+ á
�TÝEÛ*à��TÝ,äpß1å�î9Ý��¾Û1ÞMç +�âbåkä	âFå�ß�+Bá9à^äpÞMç&çFÞMë��¾Þ9Û���Û*çCé��TÝEÛ*à"ÞMëbëbÝ,ãÉß"ÞCî!å�ÝE+�ß1âbÝ,çS�¹ê/ßZë/Þ9ßZêbà1Ý
�¾êbãu�¾Þ9ÛZá��¹ìMâÉß"ÝEÛ
�¹åkãkÞ9ß6åqë[Ù�å�ìMâÉß�á �TÞ0î9ÝCß1âbÝ,çDð�Ö�ÞMë/ÝLÞ���ß1â/Ý(�¹âbÞ9ß"Þ9ì9Û*á �¹âbà�+BÝEÛ1ÝLß1á2)9Ý,ë��¾Û1ÞMçïß1â/ÝCá �TÞ;î9Ý.á �¾ß�&Éê¹á9æ/Û*á9ëÉß,+×ß1â/Ý
�TÞMà1å�ß1å�ÞMë��¾Û1ÞMç +�âbåkä*âóçFÞMà"ß-�¹ìMâÉß"ÝEÛ*àC+^ÞMêbãqæ î!åkÝE+èáKâ/Ý,ãkåqäpÞ��bß"ÝEÛ,ð���å�Û�ß/Þ9Û	äpÝ4î�åkà1êbá9ã�Û1Ý,äpÞ9ìMë¹å�ß1å�ÞMë¥ß"Û	á9åkëbåkë/ì
á9ëbæ��¹Û1Þ!äpÝ,æ¹ê/Û1Ý,à6+BÝEÛ1ÝCä*â¹á9ë/ì9Ý,æ@á �¾ß"ÝEÛ�ß1âbåqà�á9äEäEåkæ/Ý,ëÉßEð

Ý âbÝ�ß���'í��¹åkã�Þ9ß1à�á9ãkà"Þ[âbá9æIá9ëIåqëbá9äEäEê/Û*á2ß"Ý<çFÞ�æ/Ý,ãrÞ��Zß1âbÝ¦äEê/Û*Û1Ý,ë(ß�á9å�Û*àE�¹á9äpÝ.Þ�äEäEê��¹á9ëÉß1à
�U�¹á9à"Ý,æGÞMëIß1â/Ý
åkë��¾Þ9Û*ç&á2ß1åkÞMë�ß1â/ÝEé�âbá9æ×Û1Ý,äpÝ,å�î9Ý,æ á �TÞMê/ß4+�â/Þó+BÞMêbãkæ��®ÝIåkë�ß1âbÝGá9å�Û*àE�¹á9äpÝ@ß1âbá2ß[æbá0é�á9ëbæ +�â/Ý,ëXð Ý â/ÝEé
á9à1à1ê¹çFÝ,æGá9ë¹æGâbá9æ��TÝEÝ,ëIß"ÞMãkæGåqë@ç¦êbã�ß1å��¹ãkÝL+Bá0é!à�ß1âbá2ß�ß1â/ÝEé@+^ÞMêbãqæ��TÝCß1â/ÝA�¹Û*à1ß�äpÞMá9ãkåkß1å�ÞMëGá9åkÛ*äpÛ*á �¾ß�åkëGß1â/Ý
Ý ��§�¨(É

A Ý â/Ý���!�§7à��TÝ,äEå��¹Ý,æDß1âbá2ß�ë/Þ4äpÞMá9ãkåkß1å�ÞMë@á9å�Û	äpÛ*á �ß¦%U�b�!Ý,æ@Þ9Û�Û1Þ9ß1á2Û*éD+�åkë/ìÉ'^+6á9à�á9ãqã�Þ0+BÝ,æKß"ÞJÝ,ë(ß"ÝEÛ�ß1â/Ý
Ý ��§�¨\�TÝ
�Þ9Û1ÝLåkß�+Bá9à�à1á9ëbå�ß1å�ÕEÝ,æ��!é[áV�¹ìMâÉß"ÝEÛ�à"+BÝEÝ
�rð

A Ý â/ÝKæbá9åkã�é�� Ý § á9ë¹æó��¨�ß åkëbäEãkêbæbÝ,æ¡áóãkåkà"ß<Þ��8á9ãkãBÙ�å�ìMâÉß1à&à1ä	â/Ý,æbêbãkÝ,æ?ß"Þ��TÝKåkë?ß1â/Ý Ý ��§�¨ ß1âbá2ß
æ¹á,é9ð Ý â/Ý�� Ý §7ãqåkà"ß"Ý,æKß1âbÝ���Û*ç.é@�6ãká9ä1)@ �á,+�)KÙ�å�ìMâÉß1à�ÞMëbã�éDåkëGß"ÝEÛ*ç&à�Þ��Zß1â/Ý,å�Û�äEá9ãkã�à1å�ìMëbà
�®á9å�Û*äpÛ*á �¾ß
ë!êbç��TÝEÛ*à
�/ß=éu�TÝCÞ���ç&åkà*à1å�ÞMë¥%¾ß"Û*á9ëbàE�®Þ9Û*ß	'��¹á9ëbæKì9Ý,ëbÝEÛ*á9ãrÛ1ÞMêbß"ÝJ%o�Û*ÞMçùÐ�å�éMá2ÛE�¹á2)�å�Û�ß"ÞJß1â/Ý Ý ��§�¨ á9ëbæ
��á9ä1):ß"Þ�Ð�å�éMá2ÛE�¹á2)�å�Û»'	ð���ãkã�æ/Ý
�¹á2Û1ß1ê/Û*Ý¦ß1åqçFÝ,à�+^ÝEÛ*Ý4ãkåkà"ß"Ý,æ�Õ"á9à8Û*Ý'&ÉêbåkÛ1Ý,æÖ[á9ëbæ ë/ÞKâ/Ý,ãqåkäpÞ��bß"ÝEÛ*à�+BÝEÛ1Ý
ç&Ý,ë(ß1å�ÞMëbÝ,æ[ÞMëDß1â/Ý8æbá9åkã�é&Ù¹Þ0+#à*â/ÝEÝEßEð�H�åqã�Þ9ß1à^Ù¹é4+�åkß1âJß1âbÝ�Ù¹Þ0+ à1âbÝEÝEß�ÞMëD)!ëbÝEÝ
�®ÞMá2Û	æbà6á9à�á��bÛ*åkç4á2Û1é
Û*Ý
�ÝEÛ1Ý,ë¹äpÝCæbê/Û*åqë/ìCß1â/ÝLç4åkà1à1å�ÞMërð Ý â/Ý�ß)���'í2à�+^ÝEÛ*ÝCãkåkà"ß"Ý,æ[á9à�ß1âbÝ8î9ÝEÛ1éW�¹Û*à"ß�ç&åkà*à1å�ÞMë-åkë(ß"ÞFß1âbÝ Ý ��§�¨�×
á9ãqãXÞ9ß1â/ÝEÛ�á9å�Û	äpÛ*á �ß�+BÝEÛ1ÝCà*ä*â/Ý,æbê¹ã�Ý,æ[ß"Þ��¾ÞMãkã�Þ0+#ß1â/Ý,çDð

A Ð�ê/Û	åkë/ì��bÛ1ÝpÙ®å�ìMâ(ß��bÛ*å�Ý'��ëbìMà6ß1âbá2ß�çFÞ9Û	ëbåkë/ì��/ß1â/Ý�� Ý §íá9ë¹æDÙ¹Þ;+�à1â/ÝEÝEß�+^ÝEÛ1Ý.Û1ÝEî�å�ÝE+^Ý,æGåkëKæ/ÝEß1á9åqã�ð^Ö�Þ
ç&Ý,ë(ß1å�ÞMëK+Bá9à�ç&á9æ/Ý8Þ���á9ë(é���Û*ç.é-â/Ý,ãqåkäpÞ��bß"ÝEÛ6Ù�å�ìMâÉß1à�ë/Þ9ß�á ��TÝ,á2Û*åkë/ì<ÞMëDß1â/ÝLÙ¹Þ0+#à*â/ÝEÝEßEð

A Ý â/Ý��6á2ß"ß1ã�Ý��/â/ÝEÝEß`Ð�å�Û1Ý,äpß1å�î9Ý�%�á�âbá9ëbæ/+�Û*å�ß"ß"Ý,ë8à1â/ÝEÝEß�äpÞMë(ß1á9åkë¹åkë/ì�ãká9à1ßrç&åkë!ê/ß"ÝZä*âbá9ëbì9Ý,àcß"Þ�åkë��¾Þ9Û*ç&á2ß1å�ÞMë
��ê��¹ãkåkà*â/Ý,æ&åkëJß1â/Ý�� Ý § á9ëbæ-ß1â/Ý���¨�ßZ'�â¹á9ëbæ/Ý,æJß"ÞFß1â/Ý,çÛ�®Ý
�¾Þ9Û1Ý�ì9ÞMåkë/ì<ß"Þ<ß1â/Ý,å�Û6á9å�Û*äpÛ*á �¾ß�äpÞMë(ß1á9åqë/Ý,æ
ëbÞ4åkë��¾Þ9Û*ç&á2ß1å�ÞMë[á �TÞMê/ß��6ãká9ä*)K �á0+�)-Ù�å�ìMâÉß1àEð

A ��ë¡áGÛ	á9æbå�ÞGäEá9ãqã�ß"Þ:ß1â/Ý-ì9Û1ÞMêbëbæ?�é�¹á9à"Ý,æ¡�Gåkà*à1å�ÞMë�Ð�å�Û*Ý,äpß"Þ9Û�#"êbà1ß.á �¾ß"ÝEÛFÝ,ë/ìMåkë/Ý-à"ß1á2Û1ß
�Zß1â/Ý[ã�Ý,á9æ�ß���'í
��åkã�Þ9ß6+Bá9à�ß"ÞMãkæDß1âbá2ß�ë/Þ&ë/ÝE+#åkë�Þ9Û*ç4á2ß1å�ÞMëDâbá9æ��TÝEÝ,ë[Û1Ý,äpÝ,å�î9Ý,æGà1åkëbäpÝ8ß1âbÝ(� Ý § +6á9àC�¹ê���ãkåkà1â/Ý,ærð

A ¨�å�ìMâÉß/�TÝ
�Þ9Û1ÝCÝ,ë(ß"ÝEÛ*åqë/ìFß1â/Ý Ý ��§�¨��bß1â/ÝCã�Ý,á9æV�¹åkã�Þ9ß�ä	â/Ý,ä1)9Ý,æ:åkëKá2ìMá9åqë��bß1âbåkà�ß1åkçFÝ8+�å�ß1âKß1â/Ý���!65 åkë
ß1âbÝ��c$���!/�®ð*��ìMá9åkë`�bâ/Ý8+Bá9à�ë/Þ9ß�ß"ÞMãkæDá �TÞMê/ß�á9ë(é���Û	çCéDâ/Ý,ãkåqäpÞ��bß"ÝEÛ*à�åkë[ß1â/Ý.á2Û1Ý,á�ð

A �6ß(�EÏ1ê2Ïr�/ß1âbÝ�ãkÝ,á9æ.��åkã�Þ9ß�Û*Ý
�®Þ9Û*ß"Ý,æJß1â¹á2ßBß1âbÝEé4+BÝEÛ1Ý�ÞMëDà1ß1á2ß1å�ÞMëXðZÑ�à1êbá9ãkã�é&á2ß6ß1âbåqà�ß1åkç&Ý��!ß1âbÝ	��$���!/�
+�åkãkã�ìMå�î9Ý&ß1â/Ý,ç ájÕ?�¹åkäpß1ê/Û*Ý'ÖDÞ���á9ë(é:á9å�Û*äpÛ*á �¾ßCåkë:ß1âbÝ4á2Û1Ý,á�ðJÖ�Þ@åkë�Þ9Û*ç4á2ß1å�ÞMëI+Bá9à��bÛ1Þ0î�åkæ/Ý,æ:ß"ÞGß1â/Ý
ß���'í��¹åkã�Þ9ß1à6á2ß�ß1âbåqà^ß1åqçFÝ��bá9ã�ß1â/ÞMê/ìMâ[ß1âbÝL�Bãqá9ä1)D �á0+�)�à�âbá9æKá9ã�Û*Ý,á9æ/éJä	â/Ý,ä1)9Ý,æIåkë-+�å�ß1â[ß1â/Ý(��$���!/�
ÞMë@ß1â/Û1ÝEÝLà"Ý
��á2Û*á2ß"ÝLÞ�äEäEá9à1å�ÞMëbàEð

A Ý â/ÝC�c$���!/�<äpÞMëÉß1åkë!ê/Ý,æFë/Þ9ß�ß"ÞLåkë��¾Þ9Û*ç�ß1â/Ý��¹åkãkÞ9ß1à�á �TÞMê/ß���Û*ç.é.â/Ý,ãqåkäpÞ��bß"ÝEÛ*à�æbê/Û	åkë/ì�ß1âbÝ�Ý,ëbäpÞMêbëÉß"ÝEÛ,ð
Ý â/Ý�ã�Ý,á9æ.ß)���'í(�¹åkã�Þ9ß�ß>+�åkäpÝ�Û1Ý
�TÞ9Û1ß"Ý,æ&êbëbà*êbäEäpÝ,à1à���êbã/á2ß"ß"Ý,ç��bß1à^ß"Þ.åqæ/Ý,ë(ß1å��é¦Û*á9æbá2ÛBäpÞMë(ß1á9äpß1àBß1â/ÝEé<+BÝEÛ1Ý
Û*Ý,äpÝ,å�î!åqë/ì����¹ê/ß8åkëIÛ1Ý,à��TÞMëbà1Ý.ß1â/ÝEéI+BÝEÛ1Ý&ë/Þ9ß8åkë��¾Þ9Û*çFÝ,æ:á �TÞMê/ß�ß1â/Ý��bÛ1Ý,à1Ý,ëbäpÝ<Þ��^�6ãká9ä1)�âbá0+�)!à.åkëIß1â/Ý
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á2Û*Ý,á�ðs���ß"ÝEÛFß1â/ÝW�¹Û	à"ß.Û*Ý
�®Þ9Û*ß
�Zß1â/Ý Ý ��§8¨òäpÞMë(ß"Û*ÞMãkã�ÝEÛFÛ1Ý,à��TÞMëbæbÝ,æó+�åkß1â\ÕX!6ãkÝ,á9ë?ß1â/ÝEÛ1Ý�� Öóç&Ý,á9ëbåkë/ì
âbÝ¦æbåqæGë/Þ9ß�âbá0î9Ý<á-Û*á9æ¹á2Û�â¹å�ß�åkëGß1âbá2ß�ã�Þ�äEá2ß1å�ÞMëXð Ý â/Û1ÝEÝ<ç&åkë!ê/ß"Ý,à�ãká2ß"ÝEÛ'�Xá �¾ß"ÝEÛ8ß1â/Ý¦à1Ý,äpÞMëbæ:äEá9ãkã)�Tß1â/Ý
Ý ��§�¨ äpÞMëÉß"Û1ÞMãkã�ÝEÛ.Û1Ý
�¹ãkå�Ý,æâÕ" �å�ß1àCß1â/ÝEÛ1Ý9ð ÖY�,�^ß1â/ÝJÛ*á9æbá2Û¦à1å�ìMëbá9ãZâ¹á9æ^�TÝEÝ,ëóåkæ/Ý,ëÉß1å��¹Ý,æ á9à¦á��¾Û*å�Ý,ë¹æbã�é
á9åkÛ*äpÛ*á �¾ß
�bß1â/ÝLäpÞMëÉß"Û1ÞMãkã�ÝEÛ�+BÞMêbãkæ@âbá,î9ÝLÛ*Ý,à��TÞMëbæ/Ý,æjÕ"H�á9åkëÉß�ß1â/ÝEÛ1Ý9ð Ö

A Ý â/Ý��?ß:ßóß"Û	á9ëbà��TÞMëbæ/ÝEÛ*à�ÞMë-ß1â/Ý�ß)���'í2à�æ¹åkæJëbÞ9ßBåkæbÝ,ë(ß1å��¾éFß1â/Ý8à1å�ìMë¹á9ãkà�á9à��¾Û1ÞMç á��¾Û*å�Ý,ë¹æbã�éFá9å�Û*äpÛ*á �¾ß
�/á9à
æ¹åkà1äEêbà1à1Ý,æ[Ý,á2Û*ãkå�ÝEÛ,ð

áZá2Û*åkÞMêbà6äpÞMç��¹ã�Ýp�4á9ëbá9ãké!à"Ý,à6âbá0î9Ý	�®ÝEÝ,ë.�bÛ1Þ��TÞMà"Ý,æJß"Þ<Ýp�u��ãká9åkë&+�â(é&ß1âbÝ>ß���'í��¹åkã�Þ9ß1à,ñÉçFÝ,ëÉß1á9ãTçFÞ!æbÝ,ãkà�Þ��
ß1â/Ý�á9å�Û*à��¹á9äpÝ�Þ!äEäEê���á9ë(ß1à^+^ÝEÛ*Ý�åkëbäpÞ9Û1Û*Ý,äpß^á9ëbæ&ëbÞ9ß�Þ��TÝ,ë&ß"Þ.Û1ÝEÝp��á9ç4åkëbá2ß1å�ÞMë4ÞMëbäpÝ�ß1â/ÝEé<Û1Ý,äpÝ,åkî9Ý,æJäpÞMë�Ù®åkäpß1åkë/ì
åkë���ê/ßEð��6ê/ßZá>�TÞMà1à1å���ã�ÝBà*åkç��¹ã�Ý^Ýp�u��ãká9ëbá2ß1å�ÞMëFåkà�ß1âbá2ß�ß1âbÝEé��TÝ,ãkå�ÝEî9Ý,æ¦+�â¹á2ß�ß1â/ÝEéC+BÝEÛ1Ý�ß"ÞMãkæXð��iß�åkà�+^Ý,ãqãÉ)�ë/Þ;+�ë
åkë¦äpÞ9ìMëbå�ß1å�î9Ý��¹à"é�ä*âbÞMã�Þ9ì9éLß1âbá2ß�çFÝ,ëÉß1á9ã�çFÞ!æbÝ,ãkàcá2Û1Ý�à1ãkÞ0+¡ß"Þ�ä	âbá9ë/ì9Ý��1��á2Û1ß1åkäEêbãká2Û	ã�é�åqëCß1â/Ý���á9äpÝBÞ���á9ç��¹åkìMê/ÞMêbà
ÝEî�åkæ/Ý,ëbäpÝ�ãkå�)9Ý6ß1âbá2ß:�bÛ*Þ0î�åkæ/Ý,æ<åkë¦ß1âbåkà�äEá9à"Ý9ð�$ â/Ý,ë<Þ��TÝEÛ*á2ß"Þ9Û*à�Û*Ý,äpÝ,å�î9Ý�åkë��¹êbß�á �TÞMê/ß�ß1â/Ý�à"ß1á2ß"Ý�Þ���ß1â/Ý�à"é�à"ß"Ý,ç
�TÝ,åkë/ì¦äpÞMë(ß"Û1ÞMãqã�Ý,æ���ß1â/ÝEé4+�åkãkã=�¹Û	à"ß^ß"Û*é4ß"Þ+�¹ßBß1âbá2ß�åkë��¾Þ9Û*ç&á2ß1å�ÞMë-åkëÉß"Þ¦ß1âbÝ,å�ÛBäEêbÛ1Û1Ý,ëÉß6ç&Ý,ë(ß1á9ãTçFÞ�æ/Ý,ãTá9ëbæ-+�åkãkã
��ëbæ¢Û1Ý,á9à"ÞMë¹à.ß"Þ:Ýp�/äEãkêbæ/Ý-åkë��¾Þ9Û*ç&á2ß1å�ÞMë¢ß1âbá2ß<æ/Þ!Ý,à¦ëbÞ9ßA��ßEð:�BÝ,äEá9êbà1Ý-Þ��TÝEÛ*á2ß"Þ9Û	à¦á2Û*Ý[äpÞMëÉß1åkë!êbá9ãkã�é ß"Ý,à1ß1åkë/ì
ß1â/Ý,å�Û^çFÝ,ë(ß1á9ã�çFÞ�æ/Ý,ãkà�á2ìMá9åkëbà1ßZÛ1Ý,á9ãkå�ß>éK%�à"ÝEÝ�ß�å�ìMê/Û*Ý�ê!ðÇ£M'��Éß1â/Ý�ã�ÞMë/ì9ÝEÛ^áCçFÞ!æbÝ,ãbâbá9à4�TÝEÝ,ë&â/Ý,ãqæ&á9ëbæFß1â/Ý�çFÞ9Û1Ý
æbå3�TÝEÛ1Ý,ëÉß�à"ÞMê/Û	äpÝ,à�Þ��råkë�Þ9Û*ç4á2ß1å�ÞMë&ß1âbá2ßBã�Ý,æ&ß"Þ¦ß1âbá2ßBåkëbäpÞ9Û1Û1Ý,äpßBçFÞ�æ/Ý,ã)�(ß1âbÝ�çFÞ9Û1Ý�Û1Ý,à1åkà1ß1á9ë(ß^ß1â/Ý�çFÞ�æ/Ý,ãkà�+�åkãkã
�TÝFß"Þ@ä*â¹á9ë/ì9Ý4æbê/ÝFß"ÞGäpÞMë�Ù�åkäpß1åkëbì[åqë��Þ9Û	ç&á2ß1å�ÞMë����¹á2Û*ß1åkäEêbãká2Û*ãké@á9ç���å�ìMê/ÞMêbà8åkë�Þ9Û*ç4á2ß1å�ÞMëXð Ý â/Ý��¹åqã�Þ9ß1à8âbá9æ
�TÝEÝ,ë&ß"ÞMãkæ4Û1Ý
�TÝ,á2ß"Ý,æbã�é<á9ëbæ��!éFá9ãkçFÞMà"ß^ÝEî9ÝEÛ1é9ÞMë/Ý�åkëÉî9ÞMã�î9Ý,æ&ß1âbá2ß^ß1â/ÝEÛ1Ý�+^ÝEÛ1Ý�ë/Þ��¾Û*å�Ý,ëbæ¹ã�éCâ/Ý,ãkåqäpÞ��bß"ÝEÛ*à�åqëFß1â/Ý
Ý ��§�¨ á2ß�ß1âbá2ß�ß1åkçFÝ9ð

Ý âbÝ�ß���'í(�¹åkã�Þ9ß1à�á9ãkà"ÞLç4á,é<âbá,î9Ý�âbá9æFá8ç&åkà1ê¹ëbæ/ÝEÛ*à"ß1á9ë¹æbåkë/ì�á �TÞMê/ß�%�åqëbäpÞ9Û1Û1Ý,äpßZçFÞ�æ/Ý,ã!Þ��	'�ß1â/Ý�¨�§�5¢á9ëbæ
ß1â/Ý>�bÛ1Þ�äpÝ,æbê/Û1Ý,à�Û1Ý'&!êbå�Û1Ý,æ4+�â/Ý,ë&ß1âbÝEé4æ/ÝEß"Ý,äpß"Ý,æDá9ë-êbëbåkæ/Ý,ëÉß1å��¹Ý,æ4á9å�Û*äpÛ*á �¾ßEð Ý â/Ý�á9äEäEåqæ/Ý,ë(ßBÛ1Ý
�TÞ9Û1ßBà1á,é�àBß1âbá2ß
ß1â/Ý�¨�§�5?+^ÝEÛ*Ý�Û*Ý,æbêbäpÝ,æ-åkë��bÛ	å�Ý'��ë/ìMà^á9ëbæ[åkëJåqëbæbå�î�åkæbêbá9ã�äpÛ1ÝE+ÜçFÝ,ç��TÝEÛ*àEñ!êbëbæ/ÝEÛ*à1ß1á9ëbæbåkë/ìMà�ß"Þ¦á<à1åqç��¹ãkå���Ý,æ
�¾Þ9Û*çDð Ý âbåkà�à1åkç��¹ãkå���äEá2ß1åkÞMëCã�Ý,æ<ß"ÞLà"ÞMç&ÝC�¹åkã�Þ9ß1à�ë/Þ9ß4�TÝ,åkë/ì�á,+6á2Û1Ý�Þ��Tà��TÝ,äEå���äBäpÞMëbà1åqæ/ÝEÛ*á2ß1å�ÞMëbà�Û*Ý'&ÉêbåkÛ1Ý,æ��bÛ*å�Þ9Û
ß"Þ¦Ý,ë/ìMá2ì9Ý,çFÝ,ëÉß
�¹åkëbäEãkê¹æbåkë/ì8åkæ/Ý,ëÉß1å���äEá2ß1åkÞMë4æbåÓ�-äEêbã�ß1å�Ý,à
�9ß1âbÝ�ë/ÝEÝ,æJß"Þ<ìMå�î9Ý�æbÝ
�Ý,äpß"Þ9Û*à�à*á �Ý�äpÞMëbæbêbäpß
��á9ëbæJß1â/Ý
�TÞMà1à1å���åkãkå�ß>éKÞ���á9ëóá9å�Û	äpÛ*á �ß��®Ý,åqë/ìKåkëóæ¹åkà"ß"Û1Ý,à1àCá9ëbæ¥ß1â/ÝJäpÛ1ÝE+��TÝ,åkëbìKêbëbá,+6á2Û1ÝJÞ��Bß1âbÝ,å�Û��TÞMà1å�ß1åkÞMëXð[§�ëóß1â/Ý
Þ9ß1â/ÝEÛ<âbá9ëbæ���ß1â/ÝEÛ1Ý-âbá9æ��TÝEÝ,ë¡á9ë¢åqëbäEåkæ/Ý,ëÉß8ß1â/Ý4+BÝEÝE)��TÝ
�¾Þ9Û1ÝJá9ëbæóß1â/Ý.ß���'í��¹åkãkÞ9ß1àLâbá9æs�®ÝEÝ,ë¢åkà1à1êbÝ,æ¥á9ë
Þ9Û*á9ã®æbå�Û1Ý,äpß1åkî9Ý�Û1ÝEÝ,ç��¹â¹á9à1å�Õ,åkë/ìCß1â/Ý�Û1Ý'&!êbå�Û*Ý,çFÝ,ë(ß<�Þ9ÛG�¹ìMâÉß"ÝEÛ7�¹åqã�Þ9ß1àZß"Þ¦Û1Ý
�TÞ9Û1ßZß"Þ¦ß1â/Ý���!�5�ð Ý âbá2ß^æbåkÛ1Ý,äpß1å�î9Ý
+6á9à�ß1âbÝ.Û1Ý,à*êbã�ß�Þ��^á9ëIåqëbäEåkæ/Ý,ëÉß�ÞMë����¹Û*åkã�ÐJåkë@+�âbåkä	â�ß���'í.�¹åkã�Þ9ß1à�âbá9æIåkëbå�ß1åqá9ãkã�éJåkìMë/Þ9Û1Ý,æIæbå�Û1Ý,äpß1å�ÞMë¹à/�¾Û1ÞMç
ß1â/Ý(��!65 ß"Þ�Õ�)�ë/Þ!ä*)[Þ2�<ÖFÞ9Û�à"ß"Þ��@á9ë@åkë(ß"ÝEÛ	äpÝ
�bß�+�å�ß1â[á9ë6�iÛ*á�&!åXá9å�Û*äpÛ*á �¾ßEð Ý â/Ý���!65 Þ0î9ÝEÛ*âbÝ,á2Û*æKß1â/Ý���åkã�Þ9ß1à
�bÛ1Ý
��á2Û*åkë/ì.ß"ÞFÝ,ë/ìMá2ì9Ý8ß1â/Ý8á9å�Û*äpÛ*á �¾ß�á9ëbæ[äpÞMë(ß1á9äpß"Ý,æ@ß1â/Ý,ç���ß"Ý,ãkãkåqë/ì.ß1âbÝ,ç ß"Þ&à1ß"Þ��Dß1â/Ý�Ý,ë/ìMá2ì9Ý,çFÝ,ëÉß/�TÝ,äEá9êbà"Ý
â/ÝLâbá9æDæbÝEß"ÝEÛ*ç&åkë/Ý,æ-ß1âbá2ß�ß1â/ÝLâ/ÞMà"ß1åkãkÝ�á9å�Û	äpÛ*á �ß�+6á9à�ÞMê/ß1à*åkæ/Ý�ß1â/ÝLÖ�Þ%�Zß�ãkéZ�,Ï®ÞMëbÝCá9ëbæ��TÝ,äEá9êbà"ÝLâ/Ý�+6á9à�ã�ÝEÝEÛ1é
Þ��Tá�Õ?�¹á9å�ß�á9ëbæ<ß"Û*á �-Ö8à*å�ß1êbá2ß1å�ÞMëXð�[]\ Ý â/Ý�Ú	��§ Û*Ý
�®Þ9Û*ß�à1ß1á2ß"Ý,æFß1âbá2ßG!�ßr��!¡Þ �JäEåqá9ãkà�ß"ÞMãkæ<ß1â/Ý�Ú	��§ ß1âbá2ß�ß1â/Ý
ß���'íCäpÞMç4ç.êbë¹å�ß=éF+6á9à�Õ�î9ÝEÛ*é4ê��¹à"ÝEßEÖ.á �TÞMê/ß�ß1â/Ý�åkëÉß"ÝEÛ1î9Ý,ë(ß1åkÞMë4Þ��Xß1â/Ý>��!65?æbê/Û*åqë/ì�ß1â/Ý�)�ë/Þ�ä1)&�`Þ2�GåkëbäEåkæbÝ,ë(ß
á9ëbæ^�¾Ý,ã�ßCâbÝ4âbá9æ¥åkëÉß"ÝEÛE�¾ÝEÛ1Ý,æ +�åkß1â:ß1â/Ý4äEá2Û1Û1é�åkë/ì@ÞMê/ßLÞ��6ß1â/Ý�ß���'í���åkã�Þ9ß1àEñræbêbß1å�Ý,à&þÓ�,£|ÔMÿ`ð���à.æbåkà1äEêbà*à"Ý,æ åkë
!6âbá �¹ß"ÝEÛ�êu�Xß1âbÝEÛ1ÝFåkà�ë/Þ[+Bá0é@ß"ÞKæ/ÝEß"ÝEÛ*ç4åkë/Ý¦ß1â/Ý¦ç&Þ9ß1å�î�á2ß1åkÞMë��®Ý,â¹åkëbæ@á9ë:åkë¹æbå�î�åkæbêbá9ã�ñ¶à�á9äpß1å�ÞMëbàEð���äEäEåkæ/Ý,ëÉß
á9ëbá9ã�é�à"ß1à�äEá9ë@ÞMëbã�é.�bÛ1Ý,à"Ý,ëÉß�ß1â/ÝLá9ã�ß"ÝEÛ	ëbá2ß1å�î9ÝLÝp�r�¹ãká9ëbá2ß1åkÞMëbàEð

��æbæbå�ß1åkÞMëbá9ã¹Û*Ý,á9à"ÞMëbà��¾Þ9Û�ß1â/Ý8ã�Ý,á9æ��¹åkãkÞ9ßEñ¶àBåqëbäpÞ9Û1Û1Ý,äpß�çFÝ,ëÉß1á9ãrçFÞ�æ/Ý,ãTà"ß"Ý,ç �¾Û1ÞMçïá9ç���å�ìMê/ÞMêbà6Þ9Û�ç&åqà1à1åkë/ì
�¾ÝEÝ,æ��¹á9ä1)��¾Û1ÞMç ß1â/Ý(ß���'í¦+�åkë/ì��¹åqã�Þ9ß
�!æbé!à���êbëbäpß1åkÞMëbá9ã�äpÞMç4ç.êbë¹åkäEá2ß1å�ÞMë[+�å�ß1â-ß1â/ÝL�6ãká9ä*)- �á,+�)!à
�bá9ë¹æDåkëbá9æ=�
Ý'&!êbá2ß"ÝCåkë��¾Þ9Û*ç&á2ß1åkÞMë��bÛ1Þ0î�åkæ/Ý,æ[Þ;î9ÝEÛ�ß1âbÝ8Û1Ý
�ÝEÛ*Ý,ëbäpÝCä*â¹á9ëbë/Ý,ãkàC�¾Û1ÞMçïß1âbÝ(�c$���!/�Dá9ë¹æ^!�ßr��! Þ��TÝEÛ*á2ß1å�ÞMëbà,ð
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á9ãkà"Þ��TÝLãkåqë/)9Ý,æ[ß"Þ4åkëbá9äEäEêbÛ*á2ß"ÝLçFÝ,ëÉß1á9ãcçFÞ�æ/Ý,ãkà
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åkëbà*åkæ/Ý¦ß1â/Ý Ý ��§8¨Lð`��à8+�åkãkãD�TÝFà"ÝEÝ,ë¥ãká2ß"ÝEÛ'�cß1â/ÝEéG+BÝEÛ1Ý4á9äpß1ê¹á9ãkã�é@ß"ÞMãqæ$��ù9û�ß"ÞKä	âbá9ë/ì9Ý��¾Û1Ý'&!ê/Ý,ëbäEå�Ý,àEð Ý â/ÝEé
âbá9æ:á9ãkà"Þ��TÝEÝ,ëGß"ÞMãkæ:ß1âbá2ß�ß1â/Ý���!�§èÛ1Ý,à"ß"Û*åqäpß1å�ÞMëIÞMëGß1âbÝ¦Ý,ëÉß"Û1éGÞ��^á9ãkãkåkÝ,æGá9å�Û	äpÛ*á �ß�åkëÉß"Þ[ß1â/Ý Ý ��§�¨ �TÝ
�¾Þ9Û1Ý
ß1â/Ý4��ìMâ(ß"ÝEÛBà"+^ÝEÝ
�-æbåkæ&ëbÞ9ß�á ��¹ã�é.ß"ÞCß1â/Ý,ç�+ á9ë&Þ �JäEåqá9ã/Ýp��äpÝ
�¹ß1å�ÞMë4âbá9æ��®ÝEÝ,ëJç&á9æ/Ý/�¾Þ9Û�â/Ý,ãqåkäpÞ��bß"ÝEÛ*àEð Ý â/ÝEé
êbëbæbÝEÛ*à"ß"Þ!Þ!æ ß1â¹á2ß.â/Ý,ãkåqäpÞ��bß"ÝEÛ*àL+BÝEÛ1Ý[á9ãkã�Þ;+^Ý,æ¢åkëbà1åkæbÝFß1â/Ý Ý ��§�¨ +�å�ß1â/ÞMêbß��c$���!/�óäpÞ0î9ÝEÛ*á2ì9ÝKá9à¦ã�ÞMë/ìIá9à
ß1â/ÝEé?à"ß1á,é9Ý,æ×åkëbà1åqæ/Ý4ß1â/ÝDà"Ý,äEêbÛ*å�ß=é¡ÕEÞMë/Ý9ðj��ës�¹Û*á9äpß1åkäpÝ��Bß1â/ÝD�Bãqá9ä1)� �á0+�)��¹åkã�Þ9ß1à��¾Û1Ý'&ÉêbÝ,ë(ß1ã�é¢Ý,ë(ß"ÝEÛ*Ý,æ�ß1â/Ý
Ý ��§�¨��bÛ*å�Þ9Û^ß"Þ��c$���!/�Já9ëbæ.�¹ìMâ(ß"ÝEÛ�à1ê��TÞ9Û1ßZ+�å�ß1âbÞMê/ß^åkë¹äEåkæ/Ý,ëÉßZÞ9Û�äpÞMç&çFÝ,ëÉß
�bá9ëbæ4ß1âbÝEÛ1Ý
�Þ9Û*Ý�å�ß��TÝ,äEá9çFÝ
á9äEäpÝ
�bß"Ý,æ��bÛ*á9äpß1åkäpÝ9ð
��ëóá9æbæ¹å�ß1å�ÞMë��`�TÝ,äEá9êbà1Ý4ß1â/Ý,å�ÛCÛ*á9æbå�ÞMàC+^ÝEÛ1Ý-êbëbá �¹ãkÝFß"ÞV�¹åkä*) ê��óß1â/ÝJ ��Dá�5lk�Ñ��m!�à äpÞMç&ç¦êbëbåqäEá2ß1å�ÞMëbà

�TÝEß=+BÝEÝ,ëóß1âbÝ�ß���'í��¹åkãkÞ9ß1àLá9ëbæ^�TÝEß=+BÝEÝ,ë¢ß1â/Ý�ß���'í2à.á9ë¹æ¥ß1â/Ý���$���!/�v�rß1â/ÝJ�Bãqá9ä1)¥ �á,+�)^�¹åqã�Þ9ß1àEñrçFÝ,ëÉß1á9ã
çFÞ�æ/Ý,ãkà�Þ��Zß1â/ÝFà1åkß1êbá2ß1å�ÞMëI+^ÝEÛ*Ý&åkëbäpÞMç��¹ãkÝEß"Ý9ð(��äEäpÞ9Û*æ¹åkë/ì-ß"Þ���ë/Þ!Þ9)*�X�6ãká9ä1): �á,+�)��¹åkã�Þ9ß1à�ß"Ý,à"ß1å���Ý,æIæ¹ê/Û*åkë/ì
ß1â/ÝCåqë(î9Ý,à"ß1åkìMá2ß1å�ÞMëDß1âbá2ß

Õ�$ Ý.+^ÝEÛ*Ý.ë/Þ9ß�åkëÉß"ÝEì9Û*á2ß"Ý,æIåkëÉß"ÞFß1â/ÝLÝ,ëÉß1å�Û1ÝLà"é�à"ß"Ý,çDð^$ ÝC+BÝEÛ1ÝCë/Þ9ß�á0+Bá2Û1Ý.Þ���+�âbá2ß�+6á9à�ì9ÞMåkëbì
ÞMë-+�åkß1â&ß1â/Ý	ß���'í2à�á9ëbæ4ß1âbÝ�à"+BÝEÝ
�Dá9ëbæ4ß1âbÝ�Û1Ý
��ê/Ý,ã�ÝEÛ	à�á9ëbæJß1â/Ý�Û1Ý,äpÞMë[ç&åkà1à1åkÞMëbàZá9ëbæ��c$���!/�®ð
$ Ý¦âbá9æKë/Þ&åqæ/Ý,á<+�â/ÞF+6á9à�+�â/ÝEÛ*ÝLá9ëbæD+�â/Ý,ë[ß1âbÝEé-+BÝEÛ1ÝLß1âbÝEÛ1Ý'Ö@þÓ�'0�í2ÿ`ð

z�{�{*npx:m}tyd�g|mI{vtYd*q�{vtyÍnT lB�Igpmo�B�of�z�{*tvgpnp{v�o�ofunpw1~ �6ßLß1âbåkà8ã�ÝEî9Ý,ãé�rÝ,á9ä*â¢äpÞMç��TÞMë/Ý,ë(ß4%�á9åkÛ*äpÛ*á �¾ß	'�âbá9æ¥á
à1åkëbìMã�Ý&äpÞMë(ß"Û*ÞMãkã�ÝEÛ<á9ëbæ¥ß1â!êbà¦äpÞÉÞ9Û*æ¹åkëbá2ß1å�ÞMë^�¹Û1Þ��¹ã�Ý,ç&àCæbåkæ¥ë/Þ9ß.Þ!äEäEêbÛ,ð Ý â/ÝEé:+BÝEÛ1ÝJÛ	å��Ý���â/Þ0+BÝEî9ÝEÛ'�Zá2ß¦ß1â/Ý
âbå�ìMâbÝEÛ�äpÞMë(ß"Û1ÞMã�ã�ÝEî9Ý,ãkàEð

�yfufuxD�BdÎ|Ù eZn|{*q g|�yf]z�{*tvg�n|{*�}�ofux �(n|{�Î1fuw'w�~ÞÝ â/ÝWß���'ís�¹åkãkÞ9ß1à4Û1Ý,äpÝ,åkî9Ý,æ á9ç��¹å�ìMêbÞMêbà[åkë��¾Þ9Û*ç&á2ß1å�ÞMë
�¾Û1ÞMç ß1â/Ý,å�Û�î�åkà1êbá9ãTåkæbÝ,ë(ß1å��®äEá2ß1å�ÞMë��¹á9à1àEð<�6ß�ß1âbÝLà��TÝEÝ,æbà�á9ëbæDá9ã�ß1å�ß1ê¹æ/Ý,à6ß1â/ÝEé-+^ÝEÛ1Ý8ß"Û	á,î9Ý,ãkåkëbì��bå�ß�åkà6êbëbãkåk)9Ý,ã�é
ß1âbá2ß8ß1â/ÝEéG+^ÞMê¹ãkæ:âbá,î9Ý&æ/ÝEß"Ý,äpß"Ý,æ¥ß1â/ÝFêbëbå�&!ê/Ý<�Bãqá9ä1)G �á,+�)Iç&á2Û*)!åkëbìMà�ß1â¹á2ßLåkæ/Ý,ëÉß1å��¹Ý,æGß1â/Ý,ç á9à	�Û	å�Ý,ëbæbã�é9ð
Ý â/Ý-çFÞMêbëÉß1á9åkë/ÞMêbà.ß"ÝEÛ1Û*á9åqëóåkëó+�âbåkä	âóß1â/ÝEé +BÝEÛ1ÝJÙ¹é�åkë/ì@ãkåqç&å�ß"Ý,æ¥ß1âbÝ,å�Û.á �¹åqãkå�ß=é:ß"ÞW�TÝEÛE�Þ9Û	ç á9ë¡á9æ/Ý'&!êbá2ß"Ý
åkæ/Ý,ëÉß1å���äEá2ß1åkÞMë��¹á9à1à�á9ë¹æDß1â/Ý8ì9Û1ÝEÝ,ëGâ/Ý,ãkåkäpÞ��bß"ÝEÛ�äEá9çFÞMê�Ù�á2ì9Ý¦á9æbæ/Ý,æDß"Þ&ß1âbÝCæbåÓ�JäEê¹ã�ß=é9ð Ý â/Ý��ÝEÝ,æ�¹á9ä1)��¾Û1ÞMç
ß1â/Ý8+�åqë/ìMç&á9ë-ß"Þ&ß1â/ÝLã�Ý,á9æ�ß���'í��¹åkã�Þ9ßB+Bá9à�á9ãkà"Þ&á9ç��¹å�ìMê/ÞMêbà�á9ë¹æ[+Bá9à�çFÞMà"ß�ãkå�)9Ý,ãké4ç&åkà1åqë(ß"ÝEÛE�¹Û1ÝEß"Ý,æ��Éé-ß1â/Ý
ã�Ý,á9æ���åkã�Þ9ßEð��BÞ9ß1â��¹åkãkÞ9ß1à�á ��¹á2Û1Ý,ëÉß1ã�é-Û1Ý,äpÝ,å�î9Ý,æ@åqëbäpÞ9Û1Û1Ý,äpß4�?ß:ß$�ÝEÝ,æ���á9ä1)®ð
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���ß"ÝEÛ�ß1â/ÝLá9äEäEåkæ/Ý,ëÉß
���6ãká9ä*)[ �á,+�)���åkã�Þ9ß1à6+BÝEÛ1Ý�É

A ¨�Ý'&Éê¹å�Û1Ý,æ[ß"Þ4à"ß"Û	åkäpß1ã�é[á9æbâ/ÝEÛ1Ý8ß"Þ&ß1âbÝ,å�Û/� Ý §S��ê��¹ãkåkà*â/Ý,æ&Û1ÞMêbß1åkë/ì&á9ëbæ[ß1åkç4åkë/ì/ð

A Ö�Þ9ß@á9ãkãkÞ0+BÝ,æÜß"Þ�Þ��TÝEÛ*á2ß"Ýóåkë ß1âbÝ Ý ��§�¨ êbëbãkÝ,à1à[êbëbæ/ÝEÛ��TÞMà1å�ß1åkî9Ý:äpÞMëÉß"Û1ÞMã8Þ�����$W��!��®ð�$ åkß1â/ÞMê/ß
��$���!/�[äpÞ0î9ÝEÛ	á2ì9Ý��®ÞMë¹ã�é4á9æbç&åqëbåkà"ß"Û*á2ß1åkî9Ý�âbÝ,ãkåkäpÞ��bß"ÝEÛ6Ù�åkìMâ(ß1à��TÝEß=+BÝEÝ,ë�Ð�å�éMá2ÛE��á2)!å�Û�á9ë¹æVÏTá2)!â!ê[+BÝEÛ1Ý
á9ãqã�Þ0+BÝ,æ���bÛ*Þ0î�åkæ/Ý,æ[ß1â/ÝEé-+^ÝEÛ*ÝCãkåkà"ß"Ý,æ[ÞMëKß1â/Ý�� Ý §¦ð

A ¨�Ý'&Éê¹å�Û1Ý,æ[ß"Þ4çFÞMë¹å�ß"Þ9Û�ß1â/ÝCäpÞMç4çFÞMë Ý ��§�¨#Û	á9æbå�Þ��Û*Ý'&Éê/Ý,ë¹äpé9ð

A ¨�Ý'&Éê¹å�Û1Ý,æIß"ÞKäpÞMë=�¹Û*ç Û*á9æ¹å�Þ-äpÞMëÉß1á9äpßC+�å�ß1â���$���!/�:á2ßLã�Ý,á9à"ß�ÝEî9ÝEÛ1é^ê2ÏDç&åkë!ê/ß"Ý,à�êbëbãkÝ,à1à�ß1âbÝEé@+BÝEÛ1Ý
ÞMë@ß1â/Ý8ì9Û1ÞMêbë¹æXð

A ¨�Ý'&Éê¹å�Û1Ý,æIß"ÞKåkë��¾Þ9Û*ç �c$���!/�:ê�®ÞMë:ãká9ë¹æbåkë/ì/ð Ý âbÝEéGç¦êbà"ßLç&á2)9Ý&ç&á9ë¹æbá2ß"Þ9Û1é@Û	á9æbå�ÞDäEá9ãkãkà8á2ß8Ý,á9ä	â
Ý,ëbÛ1ÞMê/ß"Ý(�TÞMåkëÉßEð

A �,�TÛ*á9æbå�Þ.äpÞMë(ß1á9äpß�äpÞMêbãkæ4ë/Þ9ß<�TÝ�Ý,à"ß1á ��ãkåkà1â/Ý,æ`�9Û1Ý'&Éê¹å�Û1Ý,æFß"Þ¦äEãkåkç��&ß"Þ.ãkåqë/Ý'�`Þ��(�=à*å�ìMâ(ß�+�å�ß1â���$W��!��&êbëÉß1åkã
äpÞMëÉß1á9äpß�åkà6Û1ÝEÝ,à"ß1á �¹ãqåkà1â/Ý,æXð
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A H�Û*å�Þ9Ûrß"Þ�ãká9ëbæbåkëbì6åqë8ß1â/Ý Ý ��§�¨ %�åkëbäEãkêbæ¹åkë/ì/ÏTá2)!â!ê�'��;Û1Ý'&Éê¹å�Û1Ý,æ�ß"Þ�åqë��Þ9Û	ç ß1â/Ý<��$W��!/�8Þ��/á9ë(ß1åkäEå��¹á2ß"Ý,æ
æbÝ,ãká,é�à�ÞMëDß1âbÝ8ì9Û1ÞMêbëbæDß1â¹á2ß�+^ÞMê¹ãkæ��bÛ1Ý,äEãkê¹æ/Ý�ß1á2)!åkëbìFÞ2� á2ß�ß1â/ÝLà1ä*âbÝ,æbêbã�Ý,æDß1åqçFÝ9ð

A ��ç&çFÝ,æ¹åká2ß"Ý,ã�é.á �¾ß"ÝEÛ�ß1á2)9ÝEÞ2�:��Û1Ý'&!êbå�Û1Ý,æ¦ß"ÞCäpÞMëÉß1á9äpß�ß1â/Ý��c$���!/�<á9ëbæ&Û1Ý,äpÞMë=�¹Û*çp�?ß:ß �@Þ�æ/Ý,à_�è�q�m��á9ëbæ
�,á7á2Û1Ý¦Þ��TÝEÛ*á2ß1åkë/ì/ð��,��ß1â/ÝEéKâbá0î9Ý<Ý,å�ß1â/ÝEÛ�á4ë/ÝEìMá2ß1å�î9Ý<Û*á9æ¹å�Þ4ä*âbÝ,ä1)@+�å�ß1âV��$W��!��DÞ9Û8á9ëIåkë/Þ��TÝEÛ*á2ß1å�î9Ý
�GÞ�æ/ÝJ�,á��/ß1â/ÝEéDäEá9ëbëbÞ9ß/�bÛ1Þ�äpÝEÝ,æKåkëÉß"ÞFß1â/Ý Ý ��§�¨Lð

��ãkãr�¹ìMâÉß"ÝEÛ��¹åkãkÞ9ß1à6+^ÝEÛ1Ý�É

A ¨�Ý'&Éê¹å�Û1Ý,æLß"Þ�ä*âbÝ,ä1).åqë8+�å�ß1âCß1â/Ý���$���!/�8+�â/Ý,ëLÝ,ëÉß"ÝEÛ*åkë/ì�ß1â/Ý6ã�Þ0+?á9ã�ß1å�ß1êbæbÝZÝ,ë(î�å�Û1ÞMë¹çFÝ,ë(ß�á9ëbæCÛ*Ý,ç&á9åkë
ÞMë@ß1â/Ý Ý ��§�¨ äEãkÝ,á2Û/�Û*Ý'&Éê/Ý,ë¹äEå�Ý,àC�¾Þ9Û�æ/Ý,äpÞMë�Ù�åqäpß1å�ÞMë[+�å�ß1âDâ/Ý,ãqåkäpÞ��bß"ÝEÛ*àEð

A ¨�Ý'&Éê¹å�Û1Ý,æ�ß"Þ�ç&á2)9Ý:äpÞMëÉß1á9äpßD+�å�ß1â���$���!/�×êbà1åkë/ì¢Ñ� >ß��6 >�Dá�5sk�Ñ���!Cà���Þ9ÛDÑ� �ß äEã�Ý,á2Û[Û*á9æbå�Þ
�¾Û1Ý'&!ê/Ý,ëbäEå�Ý,àFá9ë¹æ�äpÞMë=�¹Û*çt�?ß:ßí�@Þ�æ/Ý,à$�è�_�m�è��á9ëbæ:�,á �TÝ
�¾Þ9Û1ÝDÝ,ë(ß"ÝEÛ	åkë/ì ß1â/Ý Ý ��§�¨Lð�����ß1â/ÝEÛ1ÝK+6á9à
Ý,åkß1â/ÝEÛ^á.ë/ÝEìMá2ß1å�î9Ý�Û	á9æbå�ÞCäpÞMëÉß1á9äpß^+�å�ß1â���$W��!/�&Þ9Û^á9ëJåkë/Þ��TÝEÛ*á2ß1å�î9Ý��@Þ�æ/Ý��,á��Éß1â/ÝEéFäpÞMêbãkæJë/Þ9ßZÝ,ëÉß"ÝEÛ
ß1âbÝ Ý ��§8¨Lð

ß�åkëbá9ãqã�é��É+�âbå�ß"Ý�Û1Ý,äpÞ9ìMëbå�ß1åkÞMëDà"ß"Û*å��¹àB+BÝEÛ1Ý��¹á9åkëÉß"Ý,æ[ÞMë[ß1â/ÝL�6ãká9ä*)- �á,+�)[Û1Þ9ß"Þ9Û��¹ãká9æ/Ý,àBß"ÞFÝ,ëbâbá9ë¹äpÝ8ß1â/Ý,å�Û
åkæ/Ý,ëÉß1å���äEá2ß1åkÞMë��Û1ÞMçòß1â/ÝLá9å�Û,ð

F:GIH4Gvu J OZWjN^K�w RX\<QyxòQ�M M�Q=Vc\S[¥Q`U(W-O!_9VrU
KJVc\�_9W�X�_GQ>\YñIO�QZOÉO\[¥W-O/QZM2Q`V�\<MDRX\<Q N^O!_MQ=Vc\<M J V�V`_ba-S`R�O�W
c�deZfPg�h$i�fPk`lBmonpfrq�frtvg�w�d-tDx�z�{vtyw
gpnpd-m}tvg�w1~ Ý â/Ý	��!65�á9ëbæD�Iåkà1à1åkÞMë.Ð�å�Û1Ý,äpß"Þ9Û�ç.êbà1ß��¾ÞMãkã�Þ;+ ß1â/Ý	�bÛ1Þ%�
äpÝ,æbê/Û*Ý,à�à��TÝ,äEå��¹Ý,æ@á9ëbæGåqç��¹ãkå�Ý,æ��!éDß1â/Ý.¨�§�5��¹ß1â/Ý���!65 ç.êbà1ß�Ý,ëbà1êbÛ1ÝLß1âbá2ß��¹åkã�Þ9ß1à��ÞMãkãkÞ0+#ß1âbÝ.¨�§�5/�®á9ëbæ
ß1â/Ý	��!65�ç¦êbà"ß^åqë(ß"ÝEÛ*á9äpß6+�åkß1â&ß1â/Ý	�c$���!/�JäpÛ1ÝE+ ß"Þ<åkæ/Ý,ëÉß1å��é<Û1Ý
�TÞ9Û1ß"Ý,æ-êbëbåqæ/Ý,ë(ß1å��¹Ý,æ&á9å�Û*äpÛ	á �ß8%�à"ÝEÝ	ß�åkìMê/Û1Ý
í!ðvÐ9'	ð

z�{vtvg�np{v�ow�~ Ý â/Ý8äpÞMëÉß"Û1ÞMãkà�åkëbäEãqêbæ/Ý�ß1âbÝ�¨�§�5�ß"Þ<à*ã�Þ0+ æ/Þ;+�ë[ß1â/Ý�Ý,ë/ìMá2ì9Ý,çFÝ,ëÉß�á9ëbæ[áFä	âbá9åkë-Þ���äpÞMç&ç4á9ëbæ
ß"Þ��bÛ*ÝEî9Ý,ë(ß�åqëbæbå�î�åkæbêbá9ã¹ÝEÛ1Û1Þ9Û�Þ9Û�ÝEÛ1Û*á2ß1åkä��TÝ,âbá0î!åkÞ9Û,ð

i�{*�ofPw�d*tyxâi�fPw���{*tDw�mo�Bm}�}mIgpmofPw1~ Ý â/Ý���!65 +6á9à�Û*Ý,à��TÞMëbà1å��¹ãkÝ��Þ9Û8äpÞMëÉß"Û1ÞMãkãkåkëbìJäpÞMç��¹á2ß�Þ��®ÝEÛ	á2ß1å�ÞMëbà�á9ëbæ
�¾Þ9ÛBÝ,ë¹à1ê/Û*åkëbìLß1âbá2ß6ß1â/Ý�¨�§85?+^ÝEÛ1Ý�Ý,ë��¾Þ9Û*äpÝ,æXðZ �Ý�Ù¹ÝE+ åkë4ß1âbÝ>��$W��!��-à"Þ¦âbÝ�äpÞMêbãqæ4ì9ÝEß�ê��C�`ß"Þ%�`ß1â/Ý'�=ç&åkë!ê/ß"Ý
åkë��¾Þ9Û*ç&á2ß1åkÞMëDá �®ÞMêbß�ß1â/ÝLà"ß1á2ß"ÝCÞ���ß1â/Ý Ý ��§�¨�á9å�Û*à���á9äpÝ9ð

Ý âbÝ(��!65 +6á9à�á9ãk+Bá0é!à�á&âbå�ìMâ¹ã�é&Ýp�r�®ÝEÛ	å�Ý,ëbäpÝ,æ��TÝEÛ*à"ÞMëK+�å�ß1âW�¹ìMâÉß"ÝEÛ�Ýp�r�TÝEÛ*å�Ý,ëbäpÝ9ð Ý âbá2ß�æbá0é��¹ß1â/Ý���!�5
+6á9à�áFç&áz#"Þ9Û�+�å�ß1â��,£¦é9Ý,á2Û*à�åkë-ß1â/Ý(��å�ÛCß/Þ9Û*äpÝ9ðB �ÝLâ¹á9æ��®ÝEÛ	âbá �¹à6çFÞ9Û1Ý8äpÞMç��¹á2ß�Ýp�r�®ÝEÛ	å�Ý,ëbäpÝ�ß1âbá9ëDá9ëÉé9ÞMë/Ý
Ý,ãkà"Ý�åkë4ß1â/Ý>��å�Û�ß/Þ9Û*äpÝ8êbëbæbÝEÛ<ÔMÏ�ð� �Ý�â¹á9æJã�Þ9ì9ì9Ý,æ�ê2Ï9Ï9Ï¦ß"Þ9ß1á9ãXâ/ÞMêbÛ*àZÞ��XÙ®å�ìMâ(ßBß1åkçFÝ�á9ëbæ4Ù¹Þ0+�ë��'ê�í¦äpÞMç��¹á2ß
ç&åkà*à1å�ÞMëbà
�2åkëbäEãqêbæbåkë/ì>êMÐ�åkë¦ß1â/Ý�Ú�êbã��¹$¥á2Û'�(æbê/Û	åkë/ì�+�âbåkä*â¦ß1åkç&Ý6âbÝBÝ,á2Û	ë/Ý,æ<ß1â/ÝCÐ�åkà"ß1åkë/ìMê¹åkà1â/Ý,æ�ß�ã�é!åqë/ì-!6Û1ÞMà1à
á9ëbæ ß>+^ÞIá9å�ÛLçFÝ,æbá9ãqà��Þ9Û.â/ÝEÛ1ÞMåkà1çKð��6ßCß1â/ÝFß1åkç&Ý&Þ��^ß1âbÝ4á9äEäEåkæ/Ý,ëÉß
��âbÝ&âbá9æ +BÞ9Û1)9Ý,æ��¾Þ9Û(Ô@çFÞMëÉß1âbàLá9à.á9ë
��!65×á9ëbæ[Ù¹Þ;+�ëKá ��bÛ*Þ,�/åkç&á2ß"Ý,ã�é��'í<ß"Þ.ê2Ï&ç4åkà1à1å�ÞMë¹à6ÞMëDß1â/Ý(��$W��!/�óþÓ�'0�í2ÿ`ð

Ý âbÝ��Gåkà*à1å�ÞMë�Ð�å�Û1Ý,äpß"Þ9Û�ÞMë&ß1â/Ý�ì9Û1ÞMêbëbæ��¹Û1Þ0î�åkæ/Ý,æFá8ä	âbá9åkëFÞ��TäpÞMç&ç&á9ëbæ��Þ9ÛZÛ*Ý,á9ã��`ß1åkçFÝ�æ/Ý,äEåqà1å�ÞMëFç&á2)�åkë/ì
�¾Û1ÞMç ß1â/Ý���åkã�Þ9ß1à8ß"ÞKß1âbÝW!�ßr��!íäpÞMç&ç4á9ëbæ/ÝEÛ,ðD§�ë ß1â/Ý4æ¹á,é:Þ��6ß1â/Ý4á9äEäEåkæ/Ý,ëÉß
��ß1â/Ý4�Iåkà1à1å�ÞMë^Ð�å�Û*Ý,äpß"Þ9Û.+6á9à
áIãkå�Ý,ê/ß"Ý,ëbá9ëÉß.äpÞMãkÞMë/Ý,ã�+�å�ß1â¥Þ;î9ÝEÛ��'0Ké9Ý,á2Û*à<åkë¢ß1â/Ý���ßBð� �Ý[âbá9æ¢ã�Þ9ì9ì9Ý,æ¡Þ0î9ÝEÛ��EÏ9Ï9Ï:â/ÞMê/Û*à¦åkëóß1â/Ý�ß�éÔ:åkë
5�êbÛ1Þ��TÝ�á9ë¹æKá9ëKá9æbæbåkß1å�ÞMëbá9ã:�EÏ9Ï4â/ÞMêbÛ*à6+^Þ9Û	ãkæ/+�åkæbÝ�åkëKß1â/Ý(ß���'í@þÓ�'0�í2ÿ`ð

Ê tvËymonp{vtDqsfutvgpd-�Cd-tDxbÌ�fu�DdPËymI{*n'�
c`�Dd�Bm}tDÍó�yd-Î�g�{-n|w�~ Ö�Þ��®ÝEÛ*ß1åkë/Ý,ëÉß���á9äpß"Þ9Û*à�+^ÝEÛ*Ý¦åkæbÝ,ë(ß1å���Ý,æ@åkëGß1â/Ý
Û1Ý
�TÞ9Û1ß1à�á9ë¹æ��®Þ!Þ9)�à�ÞMëDß1â/ÝCá9äEäEåqæ/Ý,ë(ßEð
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¶  ©ª)¡ �
° ¶ ®E¬) ©°�·�° �,¸1«©²

��gk{�mp}�hkn>|�{�m sim�gk{Mn>uisp� �vsEt o x*o siu mEt h;f*�p���
��gk{�m>jEhk{1gio j/mv�qs>m>lEt {�x1�qspo ~pt hk~�niu>|;jisp�qnphk{Mu nE� � n>|�{��1���©Á

�;nE���;sphkl�m n�x�j>s>{�j�m spo ~>j>m�t hk~�niu©µp� six1}M�1si|�}v{�hqn>mi~pt ��jEh

�;hqs>|;spo j�niup�>o j>{�jphqx�j�n>u
µp� s>x*}M�1s>|/}v{
�;hqs>|;spo jr�}¼�½�¾i{M|;jpo j�jphq~>si~pt hk~�sEh;spt o x*o siu m

���,�  ,¡ ¢`£E 
¤E¥E¦ §  ©¨1 ©ª)¡ «r�
ªE¬*p®�ª}«�¡�§ �
¦ ª)¡ «,¯1¦ ®E° ��¡± ©¬E²
��gk{�m>u np� � n>|��>o n>x�j>lEg>o j>{M{*�kj>x*t uvt j>l�sEhklrt ���>� t j>lr�qy��1���
��gk{�m>jEhk{1gio j/mv�qs>mp�it � nim {Mu nE� � n>|��1�®�
��gk{�mpt hkm jpo s>x�m>|�t m��;�©³r�p�p´rx*o ji|�m nrt lijphkm�t u y�o jE�knpo m j>lrgih>t l>jEhkm�t u�t j>l�sEt o x1o s>u m
��gk{�mp}�hkn>|�{�m sim�gk{Mn>uisp� �vsEt o x*o siu mEt h;f*�p���

�;t lrhknimp�io ni�1t l>j�x�nphkm�o np��x�np���;sEhkli{Mm nr�)¼'½�¾r�>t � nim {M|�t mv��o j>{*�kjix�m>m n
u np� � n>|�t hk~r�1�®��sphkl�jEhk~is>~pt hq~�spt o x*o siu m

¶  ©ª)¡ �
° ¶ ®E¬) ©°�·�° �,¸1«©²
�;hqs>|;spo j�niup�>o j>{�jphqx�j�n>u
µp� s>x*}M�1s>|/}v{�t h;f1�p�®�
�;t lrhknim>x�nphk{*t l>jpo*�kjp� t x�nE�km jpo {��ksEo min>upo j>{*�knEhk{1t �it � t m y
�;t u u jEo jEhkmpgihklijpo {�m sphqlpt hk~�niup�1����m��ksEh��}¼'½�¾r�>t � n>m {
�;t lrhknimp}�hkn>|�|��qs>mL{ |'}q~g~>~E|g�L{X�z|E~'}(�
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ß�å�ìMê/Û*Ý�í!ðvÐPÉ<��ë¹á9ã�é!à*åkà��Þ9Û�ß1â/Ý���!�¬×á9ëbæK�Iåkà1à1å�ÞMë�Ð�å�Û*Ý,äpß"Þ9Û
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["�M	®�¯�°<O²±�³]´)°>µ,¶�·z°±q¸C¹�µ�O²±�³º´)°7MIµr±H±�»�³�M�ë�¸�ì)¸�¶
Ý â/Ý(��!4¬�¼6á9à�à1ê��-�®ÞMà1Ý,æJß"Þ4ì9ÝEß�åkë��¾Þ9Û*ç&á2ß1åkÞMëDá �®ÞMêbß�êbëbåkæ/Ý,ëÉß1å��¹Ý,æJÞ9Û�Ý,ë/Ý,ç.éDá9å�Û*äpÛ*á �¾ßC�¾Û1ÞMçïß1â/Ý��½���!/�
ç&åkà*à1å�ÞMë[äpÛ1ÝL¼(���ê/ß�åkë[ß1âbåkà�åqëbà"ß1á9ëbäpÝ8ß1â/ÝEé[æbåkæDëbÞ9ß/�bÛ1Þ;î!åkæbÝ�åkßEð

ð-¶ºµñW¸-Qp´)¹^·	°>µ�Q>¸-ò�¯�µ�±q¸ó[¾¸*O?³ZM%³º´)°7MIµ,°<Q�K�´)°±q¹�´)¶>N^O²±�³º´)°7M
Ý â/Ý���!�¬ÜæbåkæGë/Þ9ß>�bÛ1Þ0î�åkæ/Ý¦á9ë(éGäpÞMë(ß"Û1ÞMã�äpÞMç4ç&á9ëbæbà�ß"Þ[ß1â/Ý�ß���'í2à�¼�åkß1âKÛ1Ý,à��TÝ,äpß�ß"Þ��ÞMãkãkÞ;¼�åkëbì&ß1â/Ý<¨�§-¬
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ä*âbÛ1ÞMë/ÞMêbà�ÝEî9ÞMãkê/ß1å�ÞMëXð5��ëKá9æbæbå�ß1åkÞMë��/ß1âbåkà�äpÞMë(ß"Û1ÞMã�ã�ÝEî9Ý,ã`�¹Û1Þ0î�åkæ/Ý,à�åqë(ß"ÝEÛ1Ý,à1ß1åkë/ì&Ýp�/á9ç��¹ã�Ý,à�Þ���ß1â/Ý.á9æbá �¹ß1á2ß1å�ÞMë
Þ0î9ÝEÛ.ß1åkçFÝFÞ��Bà��TÝ,äEå��¹Ý,æW�bÛ1Þ�äpÝ,æbê/Û1Ý,à�ß"ÞKá9äEäpÝ
�¹ß"Ý,æ��bÛ	á9äpß1åkäpÝ&á9ëbæ:Þ��6äpÞÉÞ9Û*æ¹åkëbá2ß1å�ÞMëW�bÛ1Þ���ã�Ý,ç&àEð Ý â/ÝEÛ1ÝV¼BÝEÛ1Ý
ç¦êbã�ß1å��¹ãkÝ&äpÞMë(ß"Û1ÞMãqã�ÝEÛ*àJ¼�å�ß1âóäpÞMë���êbà"Ý,æ¢á9ëbæ¢Þ0î9ÝEÛ*ãká �-�¹åkë/ìKÛ*Ý,à��TÞMëbà1å��¹åqãkå�ß1å�Ý,à��Þ9Û¦Ý,ë��¾Þ9Û*äEåkë/ìGæbå3�TÝEÛ1Ý,ë(ß¦á9à��TÝ,äpß1à
Þ���ß1â/ÝKà1á �¾ÝEß=é�Û1Ý'&!êbå�Û*Ý,çFÝ,ë(ß1àFá9ë¹æ�äpÞMëbà"ß"Û*á9åqë(ß1àEð Ý â/ÝDÞ0î9ÝEÛ	ãká �¹à&á9ëbæó�®ÞMê¹ëbæbá2Û1é¡á2Û1Ý,á9à4åkë?ß1âbÝKäpÞMë(ß"Û1ÞMãqã�Ý,æ
�bÛ1Þ�äpÝ,à1à"Ý,à8ãkÝ,æGß"ÞKà1ÝEÛ*å�ÞMêbà�äpÞ!Þ9Û*æbåkëbá2ß1åkÞMë��¹Û1Þ��¹ã�Ý,ç&à�á9çFÞMë/ìDß1âbÞMà"Ý<Û1Ý,à��TÞMëbà1å���ã�Ý(�¾Þ9ÛLäpÞMë(ß"Û1ÞMãqãkåkë/ì[á9å�Û*äpÛ*á �¾ß8åkë
ß1â/Ý Ý ��§�¨Cð

K�´)°±q¸�X�±^³g°YñÂ»�³ZO&»\[Î¸-O?³ZM%³º´°<M6µ,°<Q N^O²±�³]´)°<M J ´�´`_baW¶ºµ�O=¸
c�deZfPg�hWi.fuk`lBmIn|frq�frtvg�w	d-tDx�z�{*tDw
g�n|d-m}tvg�w�~ Ý âbÝBì9Ý,ëbÝEÛ*á9ã/à1á �¾ÝEß=é<äpÞMëbà"ß"Û*á9åkëÉß�åkëÉî9ÞMã�î9Ý,æFåkë¦ß1â/Ý�á9äEäEåkæ/Ý,ëÉß
á2ß�ß1âbåkà�ã�ÝEî9Ý,ã²¼6á9à�ß"Þ	�bÛ1ÝEî9Ý,ëÉß�ç4åkà1åkæ/Ý,ëÉß1å���äEá2ß1åkÞMëLÞ���á9åkÛ*äpÛ*á �¾ßB�!éLß1â/Ý��¹åqã�Þ9ß1à�á9ëbæ<á9ë(é��Û*åkÝ,ëbæbã�é��¹Û1ÝBß1âbá2ß�ç&å�ìMâÉß
Û1Ý,à1ê¹ã�ßEðZ�@Þ9Û*ÝCà��TÝ,äEå���ä�Û1Ý'&!êbå�Û1Ý,ç&Ý,ë(ß1à�á9ëbæ@äpÞMëbà"ß"Û*á9åkëÉß1à�á2Û1Ý.à1â/Þ;¼�ëKåkë�ß�å�ìMê/Û1Ý�í!ðÈ0!ð
`�`]b Á�µ�Ï�µÇÅÇ¯1²�À�Î;º9¬��Ì/À`µ�Ï�¬�ÅÇ¯	ÄBÅÇ¬�±�À`BÀ`«�¬�ÅÇ	Á�Á��Ìb¯	°�Ñ²h]Ò�Ó^Ær«�¬i°�¯aÏ�¬�¿=«2¯*°�µ¶¿"¯*Å�Ì3¯	µ¶Å¶¸;²`¬�²`¬�Á�¸�Å�À`¬"±�µÇ°�µ¶°�º�¸0À`Ár¯*²�²`µ¶È,µ¶°�Ä�¯*ÀXÀ`«;¬

¿��Ï�º�¸;À`¬>²rµÇ°EÀ`¬i²�Ì3¯	¿�¬¶Ì3¯	Á�À`¬i²cÀ`«2¯*°�À`«;¬�¿�¨Ï�º;¸;À`¬i²XÆT¯	Á�¯	¼;ÅÇ¬�À`Bº;²`E¿�¬�Á�ÁXÀ`«;¬bÏ�Â
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z�{vtvg�np{v�ow�~ !BÞMëÉß"Û1ÞMãkà�åkëbäEãqêbæ/Ý,æ.�bÛ1Þ�äpÝ,æbê/Û1Ý,à��¾Þ9Û�åkæ/Ý,ëÉß1å��é�åkë/ì¦á9ëbæ[ß"Û*á9äXÃ!åkëbì&á9å�Û*äpÛ*á �¾ß
��ß"Û*á9åkëbåkëbìIÄ�åkë¹äEãkêbæbåkëbì
à1åkç¦êbãká2ß"Þ9Û�ç&åkà1à1åkÞMëbàiÆ����bÛ*åkÝ'��ë/ìMà
�¹à1ß1á��óäpÞMë(ß"Û1ÞMãqã�ÝEÛ*à
�¹á9ë¹æ@äpÞMç&ç¦êbëbåkäEá2ß1åkÞMë@ä*â¹á9ëbë/Ý,ãkàEð Ý â/Ý��!Ý,ëbå�Þ9Û�Ð�å�Û*Ý,äpß"Þ9Û
á9ëbæ<à1ê/Û*î9Ý,åkãkãká9ëbäpÝ^Þ �JäpÝEÛ�Ä}���b§JÆy�bÛ1Þ;î!åqæ/Ý,æCÛ*Ý,á9ã��`ß1åkçFÝ6Þ0î9ÝEÛ	à1å�ìMâÉß�Þ��¹ß1â/Ý�äpÛ1ÝL¼Lñ¶à�á9äpß1åkî!å�ß1åkÝ,à�¼�âbåkã�Ý�ß1â/Ý��Gåkà*à1å�ÞMë
!BÛ1ÝL¼p!BÞMç&ç&á9ëbæbÝEÛ Ä��"!�!�Æ6äpÞÉÞ9Û	æbåkëbá2ß"Ý,æDá9ãkãrß1â/ÝLá9äpß1å�î�å�ß1å�Ý,à�á �TÞMá2Û*æDß1âbÝ(�)½���!/�Dá9åkÛ*äpÛ*á �¾ßEð

Ý âbÝ�Ð�Ý,ãkß1á<Á�ÞMåkë(ßLà1é!à"ß"Ý,ç���êbà"Ý,æ à*åkëbäpÝ<ß1â/Ý4åkë¹äpÝ
�bß1å�ÞMëIÞ���§-Á5!>���bÛ*Þ0î�åkæ/Ý,æ à"ß1á9ëbæ¹á2Û*æ äpÞ!æbÝ&ëbá9çFÝ,à��¾Þ9Û
Û1Ý,á9ãXã�Þ�äEá2ß1å�ÞMëbà,ð Ý â/Ý,à"ÝLäpÞ�æ/ÝLëbá9çFÝ,à�¼BÝEÛ1ÝLêbà1Ý,æ[ß"Þ��bÛ1ÝEî9Ý,ëÉß�ß1â/Ý8Ý,ë/Ý,ç.é��C¼�â/ÞFç&åkìMâ(ßC�TÝ8ãkåkà"ß"Ý,ë¹åkë/ìCß"Þ4Û*á9æbå�Þ
ß"Û*á9ëbà*ç&åkà1à1åkÞMëbà
�u�Û1ÞMçsÃ!ë/Þz¼�åkë/ìFß1âbÝLâ/Ý,ãkåkäpÞ��bß"ÝEÛ	àEñ�Ù�å�ìMâÉßC�¹ãká9ëbà,ð

i�{*�ofPw�d-tDxLi�fuw'��{*tDw�mo�:mo�}mIgpmofuw�~ÞÝ â/Ý��)½���!/�DäpÛ*ÝL¼À¼BÝEÛ1ÝLÛ1Ý,àE�®ÞMë¹à1å��¹ã�Ý>�¾Þ9Û�åkæ/Ý,ëÉß1å��¾é!åqë/ì��/ß"Û*á9ämÃ�åkë/ì��®á9ëbæ
äpÞMëÉß"Û1ÞMãkãkåkëbì¦á9ãkãTá9å�Û	äpÛ*á �ß6Ý,ë/Û*ÞMê/ß"Ý�ß"Þ&á9ëbæ��Û1ÞMç ß1âbÝ Ý ��§�¨�×��Þ9Û�äpÞ!Þ9Û*æbåkëbá2ß1åqë/ì¦á9åkÛBÛ*Ý
�¾ê/Ý,ãqåkë/ì�×u�Þ9ÛC�bÛ*Þ0î�åkæbåkë/ì
á9å�ÛE�TÞ9Û*ëbÝFß1â/Û1Ý,á2ß ¼6á2Û*ëbåqë/ìKá9ëbæóäpÞMëÉß"Û1ÞMãBåkë ß1â/Ý Ý ��§8¨(×�á9ë¹æ^�Þ9Û��bÛ1Þ;î!åqæbåkë/ìDà1ê/Û*î9Ý,åkãkãká9ëbäpÝ���æ/ÝEß"Ý,äpß1å�ÞMë¡á9ëbæ
åkæ/Ý,ëÉß1å���äEá2ß1åkÞMë[Þ���á9ãqãXêbë?Ã�ë/Þ;¼�ëDá9åkÛ*äpÛ*á �¾ßEð_�iëbæ¹å�î!åqæbêbá9ã�Û1Ý,à��TÞMëbà1å���åkãkå�ß1å�Ý,à�á2Û1ÝCæ/Ý,à1äpÛ	å��TÝ,æ-åqëV�!Ý,äpß1å�ÞMëVí!ðÈê!ð

Ý âbÝs�!ß1á��9½ Ý,á �TÞMëbà�Ð�å�Û1Ý,äpß"Þ9ÛPÄ�åqëbà"ß"Û*êbäpß"Þ9Û'Æ�¼Bá9à��TÝEÛ*ç4á9ë/Ý,ë(ß1ãké×á9à1à1åkìMë/Ý,æÜß"Þ���ëbäEå�Û*ãqå�Ã�ð  �Ý¢æbåkæ á9ãkã
åkëbäpÞMç4åkë/ì>�bÛ*å�Ý'��ëbìMàD�¾Þ9Û�ë/ÝL¼ó�½���!/�<äpÛ1ÝL¼�àZÛ1Þ9ß1á2ß1åkë/ìLåkëÉß"Þ-��ëbäEå�Û*ãkåvÃ�á9ë¹æ&á9äEäpÞMç��¹á9ëbåkÝ,æ<ß1â/Ý,çíÞMëFß1â/Ý,åkÛ��¹Û*à"ß
ç&åkà*à1å�ÞMë@åqëKß1â/Ý Ý ��§8¨Lð Ý â/ÝF§�Á5!#ã�Ý,á9æ/ÝEÛ*à*âbå��@Û*Ý,äpÞ9ìMëbå�ÕEÝ,æIß1â/Ý��®Þ9ß"Ý,ëÉß1åká9ãB�¾Þ9Û�à"ÞMç&Ý<æ¹åkà"ß1á9ëbäpÝ.ß"Þ[æbÝEî9Ý,ã�Þ��
�TÝEß]¼BÝEÝ,ë@à"ß1á2ß"Ý,à*åkæ/ÝCà���åkë=�=ê��[ß"Û*á9åkë¹åkë/ìFá9ëbæKäpÞMëÉß1åkë!ê/ÞMêbà1ã�é-ÝEî9ÞMã�î�åkë/ì��bÛ	á9äpß1åkäpÝCåkëDß1âbÝ Ý ��§8¨Lð Ý âbÝEÛ1Ý
�Þ9Û*Ý��¹á9à
çFÝ,ëÉß1å�ÞMë/Ý,æ¡Ý,á2Û*ãkåkÝEÛ'���TÝEÛ*ç&á9ë/Ý,ëÉßJÔ»û`Ó�Ô7Þ9Û�ïo�/Ô»û�ôè!bý,û`ù2ô��TÝEÛ*à"ÞMë¹ë/Ý,ã�Ù¹ÝL¼Õ¼�å�ß1â¡Ý,á9ä*â�ë/ÝL¼ �½W��!��¡äpÛ1ÝL¼ïÞMë
ß1â/Ý,å�Û.ç&á9åkæ/Ý,ëIÙ�åkìMâ(ßLåkë Ý ê/ÛmÃ9ÝEé9ð Ý ¼BÞKÞ��6ß1â/Ý,à"Ý4à"ß1á���äpÞMëÉß"Û1ÞMãkã�ÝEÛ	à-¼^ÝEÛ*Ý&ÞMë¥ß1â/Ý��½���!/�:ß1â/ÝJæbá,é:Þ��6ß1â/Ý
á9äEäEåkæ/Ý,ëÉß<ß"Þ á9ëbà�¼BÝEÛ&á9ë(é�&Éê/Ý,à1ß1å�ÞMëbà.ß1âbá2ß<ß1â/ÝDë/ÝL¼ïäpÛ1ÝL¼ïç&å�ìMâÉß<â¹á,î9ÝDá �TÞMê/ßFã�Þ!äEá9ã7�bÛ1Þ�äpÝ,æbê/Û*Ý,à¦á9ë¹æ��Zá9à
æ/Ý,à1äpÛ	å��TÝ,æ4Ý,á2Û*ãqå�ÝEÛ'�!ß"Þ&åkë��¾Þ9Û*ç ß1â/Ý,çïá �TÞMê/ß�á9æbá �bß1á2ß1å�ÞMë[Þ���á9äEäpÝ
�bß"Ý,æ��bÛ	á9äpß1åkäpÝ	�Û1ÞMçïàE�®Ý,äEå��¹Ý,æ��¹Û1Þ!äpÝ,æ¹ê/Û1Ý,àEð

Ý âbÝ��!Ý,ë¹å�Þ9ÛCÐ�åkÛ1Ý,äpß"Þ9Û Äé�rÐJÆBâbá9æW¼^Þ9ÛXÃ9Ý,æDá9à�á9ë��)½���!/�-äpÞMëÉß"Û1ÞMãkã�ÝEÛ��¾Þ9Û�íCé9Ý,á2Û	àEð Ý âbåqà�¼6á9à�âbåkà��¾ÞMê/Û1ß1â
æ/Ý
�¹ãkÞ0é�çFÝ,ë(ß�ß"Þ-§�Á5!	�¹âbåkà�à"Ý,äpÞMë¹æ@á9à�á9ë��rÐ��¹á9ëbæKâ¹åkà�à1å3��ß1å�ÝEß1âKç&åqà1à1å�ÞMë-Þ0î9ÝEÛ�ß1â/Ý �>Û*á�&!å Ý ��§�¨ïþÓ�'í|Ô9ÿ`ð^ �Ý
¼BÞ9ÛmÃ9Ý,æ@á9à�á��rÐ�Þ0î9ÝEÛ�ê2Ï9Ï4æbá0é!à�á&é9Ý,á2Û�á9ëbæKâ¹á9æKã�Þ9ì9ì9Ý,æKÞ;î9ÝEÛ>ê Ø 0 Ø â/ÞMê/Û*àBÙ�é!åkëbì¦ß1åqçFÝ4þÓ�'0�í2ÿ`ð

Ý âbÝ2¬�ë/Û1ÞMêbß"Ý�!BÞMë(ß"Û*ÞMãkã�ÝEÛ'�0¼�â/Þ6¼Bá9àCÛ1Ý,à��TÞMëbà1å��¹ã�Ý��¾Þ9ÛCá9å�Û	äpÛ*á �ßCÞMê/ß1à1åkæ/Ý<ß1â/Ý Ý ��§�¨��0¼6á9àCáI�¹Û	à"ß8ãkå�Ý,ê=�
ß"Ý,ëbá9ëÉß-¼�å�ß1â��ÞMêbÛ�é9Ý,á2Û	à8åkëIß1â/Ý��>ßBðr �ÝFâbá9æ^��ë¹åkà1â/Ý,æ��)½���!/�Gß"Û*á9åkë¹åkë/ì4ßg¼^ÞDé9Ý,á2Û	à�Ý,á2Û*ãkå�ÝEÛ2Ä��Iá,é$�,£9£�ê�Æ
á9ëbæKâ¹á9æKà"ÝEÛ1î9Ý,æKåqë[ß1â/ÝJ�iÛ*á�&Éå Ý ��§�¨\�bÛ1ÝEî�å�ÞMêbà1ãkéGþÓ�'0�í2ÿ`ð

Ý âbÝ Ý ��§�¨Ö!BÞMëÉß"Û1ÞMãkã�ÝEÛ'�%¼�âbÞ�¼6á9à�Û*Ý,à��TÞMëbà1å��¹ãkÝ4�Þ9Û�äpÞMë(ß"Û*ÞMãkãkåkë/ì�á9ãkã!á9å�Û�ß"Û	á|�JäZÙ�é!åkëbì�¼�å�ß1âbåqë8ß1â/Ý Ý ��§�¨��
¼6á9à�á�à1Ý,äpÞMëbæ.ãqå�Ý,ê/ß"Ý,ëbá9ëÉß,¼�å�ß1â8Þ;î9ÝEÛ�ëbåkë/Ý�é9Ý,á2Û*à�Þ��/à"ÝEÛ1î�åkäpÝ�åkëLß1â/Ý<�>ß7�p�¹ê/ßcâbÝ�âbá9æ�#1êbà"ß¿�®ëbåkà1â/Ý,æ8äpÞMëÉß"Û1ÞMãkãkÝEÛ,ñ¶à
à1ä	â/ÞÉÞMã�á9ëbæIâbá9æIâbá9æGëbÞ.�bÛ*ÝEî!å�ÞMê¹à�æ/Ý
�¹ãkÞ0é�çFÝ,ë(ß1à�ÞMê/ß1à*åkæ/ÝLß1â/Ý<äpÞMëÉß1åkë/Ý,ëÉß1á9ã�Ñ.ðö�®ðr�ië���á9äpß
�TâbÝ¦âbá9æ��TÝ,äpÞMçFÝ
ç&åkà*à1å�ÞMëDÛ1Ý,á9æbéKÞMëbã�é[ß]¼BÞDçFÞMëÉß1âbà��¹Û*å�Þ9Û�ß"Þ-ß1â/Ý<åkëbäEåkæbÝ,ë(ßEð Ý âbåkà�ß"ÞMê/Û�¼6á9à�â¹åkà4�¹Û	à"ß�åkë:§�Á5!#á9ëbæIâbåkà��¹Û*à"ß
ß1åkçFÝ¦á9à�á Ý ��§�¨íäpÞMëÉß"Û1ÞMãkã�ÝEÛ0ð� �Ý<â¹á9æ@ÞMëbãkéKäpÞMë(ß"Û1ÞMãqã�Ý,æGá9à�á-ç&åkà1à*å�ÞMë=�`Û1Ý,á9æ/éI¼BÝ,á �TÞMëbà�æbå�Û1Ý,äpß"Þ9Û�ÞMëIß1â/Û1ÝEÝ
�bÛ1ÝEî�å�ÞMêbà�ß"Û*á9åkëbåqë/ìFÙ�å�ìMâÉß1à<þÓ�'0�í2ÿ�á9ëbæGëbÝEî9ÝEÛ�åqëKß1â/Ý¦Û1ÞMã�Ý¦Þ�� Ý ��§�¨íäpÞMë(ß"Û*ÞMãkã�ÝEÛ,ð>�)½���!/�@ìMêbåkæbá9ë¹äpÝ.á2ß�ß1â/Ý
ß1åkçFÝ&à*ê/ì9ì9Ý,à"ß"Ý,æ¢ß1âbá2ßLß1â/Ý&çFÞMà1ßCåkë/Ýp�r�TÝEÛ*å�Ý,ëbäpÝ,æ äpÞMëÉß"Û1ÞMãkã�ÝEÛ��®Ý���ãká9äpÝ,æ¥åkë:ß1â/Ý Ý ��§�¨��TÞMà1å�ß1å�ÞMë`É�Ö�ÞMë/Ý&Þ��
ß1â/ÝLÛ*Ý
�®Þ9Û*ß1à6ÞMëDß1â/ÝCá9äEäEåkæbÝ,ë(ß/�¹Û1Þ0î�åkæ/Ý,æ[ß1â/ÝCÛ1Ý,á9à"ÞMëbåkëbì��TÝ,âbåqëbæ-ß1âbåkà��bÛ*á9äpß1åqäpÝ9ð

Ý âbÝ	��å�Û���êbÛ1î9Ý,åkãkãká9ë¹äpÝ8§��-äpÝEÛAÄ}�	�¹§JÆG¼Bá9à�áFäEá �bß1á9åkëKá2ß�ß1â/Ý8ß1åqçFÝ8Þ���ß1âbÝLà1â/Þ!Þ9ß1æ/Þ;¼�ërð7��â/Ý8âbá9æ��TÝEÝ,ë
ç&åkà*à1å�ÞMëDÛ1Ý,á9æbé@à1åkëbäpÝF§�äpßEð��,£9£�ê[á9ë¹æH¼6á9à�Û*á2ß"Ý,æGá9à�á9ë:åkëbà1ß"Û*êbäpß"Þ9Û����b§¦ð®�BÝ,äEá9êbà"Ý<ß1â/Ý<äpÛ1ÝL¼Lñ¶à�Þ9Û*å�ìMåkë¹á9ãkã�é
á9à1à1åkìMë/Ý,æ��	�b§Ë¼6á9àLê��¹ì9Û*á9æbåkë/ì-á9ëbæ äpÞMêbãkæ:ë/Þ9ß8ç&á%Ã9ÝJå�ß�ß"Þ Ý ê/ÛmÃ9ÝEéGÞMë ß1åkçFÝ��rà*â/Ý<î9ÞMãkêbëÉß"ÝEÝEÛ1Ý,æ:ß"ÞI��ãkã�åkë
�¾Þ9Û�âbåkçKðC��âbÝCâbá9æ@á9ãkÛ1Ý,á9æ/éKà"ÝEÛ1î9Ý,æV�Þ9Û��¹î9Ý¦á9ëbæ@áJâbá9ã���¼^ÝEÝLÃ�à�åkëG§�Á�!Üá2ß�ß1âbÝCß1åkçFÝ.Þ���ß1â/Ý.á9äEäEåkæbÝ,ë(ß�á9ëbæ
¼6á9àCäpÞMç��¹ãkÝEß1åkë/ì@â/ÝEÛCß1âbå�Û*æ á9à1à*å�ìMëbçFÝ,ëÉßLß"Þ:§-Á5!�ðD��âbÝ2¼^Þ9ÛXÃ9Ý,æóá9àCá9ës�	�¹§ïá ��bÛ*Þ,�/åkç&á2ß"Ý,ã�é^ê2Ï9Ï@æbá0é!à¦á
é9Ý,á2Û¦þÓ�'0�í9ÿ`ð

Ê tvËymonp{vtDqsfutvgpd-��d-tyx Ì�fr�ydPËymo{-n��
c��Dd�:motDÍ �yd-Î�g�{-n|w�~ �6ß&ß1âbÝKß1åkçFÝDÞ���ß1â/ÝKà1â/Þ!Þ9ß1æ/Þz¼�ë��6à1â/Û*åkëCÃ!åkëbì
æ/Ý
�¾Ý,ëbà"ÝC�¹ê¹æ/ì9ÝEß1à>¼BÝEÛ1Ý�ã�Ý,á9æ¹åkë/ì�ß"Þ��¹á9à1Ý�äEã�ÞMà1åkë/ìMà�á9ëbæ&äEê/ß1à^åkë<ß1â/Ý�à1åkÕEÝ�Þ��®ß1âbÝ�ç&åkãkåkß1á2Û1é9ðD�6ß^ß1â/Ý�à1á9çFÝ�ß1åkçFÝ��
á[ä*âbá9ëbìMåkë/ì��®ÞMãqå�ß1åkäEá9ã�äEãkåkç&á2ß"Ý��U�bÛ1ÞMêbìMâ(ß�á �TÞMê/ß��!é@ß1âbÝ���á9ãkã�Þ��Zß1â/Ý��!Þ;î!å�ÝEß8Ñ�ëbå�ÞMë��Tæ/Ý,ç&á9ë¹æ/Ý,æ:à1å�ìMëbå��®äEá9ë(ß
Ñ.ðö�®ð�ç4åkãkå�ß1á2Û1éLåqë(î9ÞMã�î9Ý,ç&Ý,ë(ß�åkë¦á�à"ÝEÛ*å�Ý,à�Þ��¹Þ��TÝEÛ*á2ß1å�ÞMë¹àEð Ý âbÝBç&åqãkå�ß1á2Û1é.Ä�åkë¹äEãkêbæbåkëbì�ß1â/Ý��½���!/�¦äpÛ1ÝL¼�àiÆ0¼BÝEÛ1Ý
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ß�å�ìMê/Û1Ý�í!ðÈ0uÉ Ý â/Ý(��ëbá9ã�é�à1åkà�á2ß�ß1âbÝ(�)½���!/�DäpÞMëÉß"Û1ÞMã�ã�ÝEî9Ý,ã�ð
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¼BÞ9ÛmÃ!åqë/ìDá2ßCáDì9Û1Ý,á2ß"ÝEÛ��¹á9äpÝ&ß1âbá9ë:ß1â/ÝEé âbá9æ:ÝEî9ÝEÛ.Ýp�u�TÝEÛ*åkÝ,ëbäpÝ,æ æbê/Ý<ß"Þ��¹ê¹æ/ì9ÝEßLäEê/ß1à
�rÝ,á2Û	ã�éGÛ*ÝEß1å�Û1Ý,çFÝ,ëÉß1à
�
�¾Þ9Û*äpÝFÞMê/ß1à
�rà1ãkÞ;¼BÝ,æ��bÛ1ÞMçFÞ9ß1å�ÞMë¹à
�Xæ/Ý
�ÝEÛ*Û1Ý,æ:ç&á9åkëÉß"Ý,ëbá9ëbäpÝ��cá9ëbæ æbÝ,ãká,é9Ý,æÂ�¹Ý,ãqæbåkë/ìJÞ��^ë/ÝL¼íÝ'&!êbå��¹ç&Ý,ë(ßEð(��ãkã
Þ���ß1â/Ý,à"Ý���á9äpß"Þ9Û*à�äpÞMë(ß"Û*å��¹ê/ß"Ý,æ[ß"Þ��TÞ!Þ9Û�çFÞ9Û*á9ã�Ý��båqëbá9æ/Ý'&!êbá2ß"Ý8ß"Û*á9åkëbåqë/ì��/á9ëbæKâbå�ìMâ��TÝEÛ*à1ÞMëbë/Ý,ã®ß1ê/Û*ë/Þ;î9ÝEÛ,ð

�½W��!�� äpÛ1ÝL¼�àKá2Û*Ý¥à"ß1á2ß1å�ÞMë/Ý,æÜá9ëbæ ß"Û	á9åkë/Ý,æÜá2ß Ý åqë?Ã9ÝEÛ���å�Û�ßbÞ9Û*äpÝó�6á9à"Ýóåkë §�Ã�ãká9â/ÞMç4á¡á9ë¹æ ß1â/Ý,ë
æ/Ý
�¹ãkÞ0é9Ý,æIß"Þ-ãkÞ!äEá2ß1å�ÞMë¹à�á2Û*ÞMêbëbæGß1â/ÝA¼BÞ9Û*ãkæ��¾Þ9Û�Û1Þ9ß1á2ß1åkÞMëbà�ãká9à"ß1åkë/ì-á ��bÛ1Þ0��åqç&á2ß"Ý,ã�é Ø Ï-æbá,é�àEð���ã�ß1â/ÞMê/ìMâIá9ãkã
�¹ê/ßCÞMë/Ý&Þ��6ß1â/Ý.�½���!/� äpÞMëÉß"Û1ÞMãkã�ÝEÛ	àLÞMë¥ß1âbÝ4æbá,é Þ��6ß1â/Ý-á9äEäEåkæ/Ý,ëÉß.âbá9æóà"ÝEÛ1î9Ý,æs�bÛ1ÝEî�å�ÞMêbà1ã�éIåkë:ß1â/Ý��>Û*á�&!å
ë/Þ%��Ù¹é&�`ÕEÞMë/Ý���ß1âbåkàJ¼Bá9à.ß1â/Ý,å�Û-��Û*à"ßCæbá0é¾¼^Þ9ÛXÃ!åkëbìDß"Þ9ì9ÝEß1â/ÝEÛFá9ëbæ��cÝp�/äpÝ
�bß��Þ9Û.ß1â/Ý4à1êbÛ1î9Ý,åkãkãká9ë¹äpÝFÞ �JäpÝEÛ'��ß1â/Ý
�¹Û*à1ß�æbá,é[Þ���ß1â/Ý,å�Û�äEêbÛ1Û1Ý,ëÉß�Û1Þ9ß1á2ß1å�ÞMëXð�Ð�ê/ÝCß"Þ4ãqá9à"ß�ç&åkë!ê/ß"Ý8Þ9Û*æbÝEÛ*à
�bß1â/ÝCß"Ý,á9çòì9Þ9ß�ÞMë¹ã�é-ç4åkëbåkç&á9ã®ß"Û*á9åqëbåkë/ì��
åkëbäEãqêbæbåkë/ì6ÞMë/Ý6à1åkç¦êbãká2ß"Þ9Û�à"Ý,à1à*å�ÞMë.åqëbà"ß"Ý,á9æ.Þ��bß1â/ÝBß]¼BÞ>��êbãkã Ø �=â/ÞMê/Û�à"Ý,à1à1åkÞMëbàcÛ*Ý'&ÉêbåkÛ1Ý,æ(�bÛ	å�Þ9Ûcß"Þ8æ/Ý
�¹ãkÞ0é�åkë/ì/ð)��ë
ß1â/Ý6ÞMëbã�é¦à"Ý,à1à1åkÞMë.ß1âbÝEé¦æbåqæ.âbá0î9Ý��Éà"ÞMç&Ý�Þ��¹ß1â/Ý�çFÝ,ç��TÝEÛ*à�Þ��¹ß1â/Ý�ß"Ý,á9çl¼^ÝEÛ1Ý�ç4åkà1à1åkëbì|+×ß1â/Ý7���b§�����!�¬��Má9ëbæ
�¾!�!:¼BÝEÛ1Ý�êbëbá �¹ã�Ý�ß"Þ¦á2ß"ß"Ý,ëbær+ á9ëbæJÞMë/Ý�¼6á9àBãká2ß"ÝEÛ6Û1Ý
�¹ãká9äpÝ,æ�É:��à^ë/Þ9ß"Ý,æ`�!ß1âbÝ����b§ÜÞ9Û	å�ìMåkëbá9ãkãké.æ/Ý,à1åkìMëbá2ß"Ý,æ
á9ëbæ[ß"Û*á9åqë/Ý,æ[ß"Þ4æ/Ý
�¹ãkÞ0é.¼�å�ß1â[ß1âbåkà�äpÛ1ÝL¼É¼Bá9à�åqëbà"ß"Ý,á9æDà1âbå���TÝ,æ4Þ2�:ß"Þ4áFäEá2Û1ÝEÝEÛ�à1ä*â/Þ!ÞMãrá2ß�ß1âbÝLãká9à"ß�ç&åkë!ê/ß"Ý��
á9ëbæKá9ëbÞ9ß1â/ÝEÛ����b§��?¼�â/Þ$¼6á9à�#1êbà"ß�äpÞMç��¹ã�ÝEß1åkë/ìFáFÛ*Þ9ß1á2ß1å�ÞMë@åkë Ý ê/ÛmÃ9ÝEé��C��ãkã�Ý,æ[åkëXð

Ý âbÝ�ÞMë/Ý8à1åqç.êbãqá2ß"Þ9Û6à1Ý,à1à1å�ÞMëJß1â/ÝEéJæ¹åkæ4Û*Ý,äpÝ,å�î9Ý-¼Bá9à�ãkÝ,à1àBß1âbá9ë-Ýp�®Ý,äpß1å�î9Ý��-�¹á2Û1ß1ã�é��TÝ,äEá9êbà1Ý�ß1â/Ý8äpÞMç���ê/ß"ÝEÛ
ß1á �TÝ��bÛ1Þ0î�åkæ/Ý,æ��!éG�BÞÉÝ,åqë/ì[ß"ÞKæ/Û*å�î9Ý¦ß1â/Ý<Ýp�!ÝEÛ	äEåkà"ÝV¼Bá9à8ëbÞ9ß�äEêbÛ1Û1Ý,ëÉß$Ä�á9ëbÞ9ß1â/ÝEÛLåkëbà"ß1á9ë¹äpÝ.Þ��Bá9à"é!ë¹ä*â/Û1ÞMëbÞMêbà
ÝEî9ÞMãkê/ß1åkÞMë�Æ	ðBßbÞ9Û�Ýp�/á9ç��¹ã�Ý��2ß1â/Ý^ç&á �¹à¼^ÝEÛ1Ý^ÞMê/ßcÞ��bæ¹á2ß"Ý^á9ëbæCß1â/Ý^¨�êbã�Ý,àXÞ��C¬^ë/ìMá2ì9Ý,çFÝ,ëÉß�êbà1Ý,æJ¼BÝEÛ1Ý^æbå��®ÝEÛ1Ý,ëÉß
á9ëbæ-ç.ê¹ä*â-çFÞ9Û1Ý�Û1Ý,à"ß"Û*åkäpß1åkî9Ý�ß1âbá9ë-ß1â/ÞMà"Ý�äEê/Û1Û*Ý,ë(ß1ã�éFåkë��Þ9Û	äpÝ�åkëD§�Á�!�ðÉÖ�Þ¦�GÞ�æ/Ý���äpÞ�æ/Ý,àG¼^ÝEÛ*Ý�ãkåqà"ß"Ý,æXð Ý â/Ý
ãkåkà1ßBÞ��:�¾Û*å�Ý,ëbæ¹ã�é��¹á2Û1ß1åqäEå��¹á9ëÉß1à�åkë@§�Á�! æbåkæDë/Þ9ß�åqëbäEãkêbæ/Ý8Ñ� ���Ç2Ï9àVÄ��6ãká9ämÃK �á�¼�Ã!àiÆ�á9ëbæKà"Þ&ÞMërð Ý â/ÝLà1Ý,äpÞMëbæ
à1åkç¦êbãká2ß1åkÞMë-à1Ý,à1à1å�ÞMë6¼6á9à�äEá9ë¹äpÝ,ã�Ý,æ��TÝ,äEá9êbà"ÝLÞ���á$¼�åqë/ì<Ýp�!ÝEÛ*äEåqà"Ý9ð

�BÝ,äEá9êbà"ÝDß1âbÝ Ý ��§�¨ïá2Û1Ý,á:âbá9æ?ë/Þ9ß¦é9ÝEß��®ÝEÝ,ë?à1á9ë¹å�ß1å�ÕEÝ,æ���å�ßA¼Bá9àFá��TÝEÛ*å�Þ�æ¥Þ���ã�Þz¼ïá9äpß1å�î!åkß=évÉ.�6ß<ß1â/Ý
ß1åkçFÝ���ß1â/ÝEÛ1Ý�¼^ÝEÛ*ÝJà"ß1åkãqã�ÞMëbã�éW�ÞMêbÛ.á9å�Û*äpÛ	á �ß.Þ0î9ÝEÛ<ß1â/ÝJÖ�Þ%�Zß�ã�é&�,Ï®ÞMë/Ýè+×ß1â/ÝJß]¼BÞWß���'í2à<á9ëbæóß1â/Ý4ßg¼^Þ:�6ãká9ämÃ
 �á�¼�Ã�àEð7�½���!/�[äpÛ1ÝL¼�à�á2Û1ÝLß"Û*á9åqë/Ý,æDá9ëbæDÝ'&!êbå���TÝ,æ-ß"Þ4ß"Û	á9ämÃDãkå�ß"ÝEÛ*á9ãqã�éJâ!êbëbæ/Û*Ý,æbàBÞ���Ý,ëbÝ,çCéDá9ëbæ��¾Û*å�Ý,ë¹æbã�é
á9å�Û*äpÛ	á �ß�æbê/Û	åkë/ì.á<âbåkìMâ=�=åkëÉß"Ý,ëbà1å�ß>é&äpÞMë�Ù�åkäpßEðZ�Iá9ë(é[á9äEäEåkæ/Ý,ëÉß1à�Þ�äEäEê/Û�æbê/Û*åqë/ì��TÝEÛ*å�Þ�æbà^Þ���ã�Þz¼ á9äpß1å�î�å�ß=é�¼�â/Ý,ë
î�å�ìMåkãká9ëbäpÝ8åkà�Û1Ý,æbêbäpÝ,æDäpÞMç���á2Û1Ý,æKß"Þ��TÝEÛ*åkÞ!æbàBÞ���âbå�ìMâ/ÝEÛ�á9äpß1åkî!å�ß>é9ð

Ý âbÝ6�¾!�!¡à1åkß1à�¼�å�ß1â¦ß1â/Ý�Þ9ß1â/ÝEÛZßg¼^Þ Ã9ÝEé¦à1ê�®ÝEÛ*î!åkà1Þ9Û*à5Äé��Ð á9ë¹æ���!�¬5Æ�ß"Þz¼Bá2Û*æ&ß1â/ÝC�Û*ÞMë(ß�Þ���ß1â/Ý�á9å�Û*äpÛ*á �¾ß
åkëFá�ß1â/Û*ÝEÝ'�=à"Ý,á2ß^á2Û1Û	á9ë/ì9Ý,çFÝ,ëÉß�ëbá9çFÝ,æFß1âbÝ�Õ�Á�å�ß
� Ö�¼�â/ÝEÛ1Ý�Ý,á9ä*âJâbá9àZâbåqà�Þ;¼�ëFÛ	á9æbá2Û*à1äpÞ��TÝ9ð Ý â/Ý��rÐ åkà�à1Ý,á2ß"Ý,æ
ß"Þ&ß1â/Ý.�"!�!�ñ¶à�ã�Ý
�¾ßEð���ê/Û1î9Ý,åqãkãká9ëbäpÝ�åkà�à"Ý,á2ß"Ý,æGåkë[ß1â/ÝLÛ*Ý,á2Û,ð�á�å�ÞMãká2ß1å�ÞMëbà6Þ���ß1â/ÝLÖ�Þ%�Zß�ã�é&�,Ï®ÞMë/ÝCâbá9æ��®ÝEÝ,ëKÛ*á2Û1Ý
á9ëbæ-ß1â/Û1Ý,á2ß1à��¾ÝL¼Üæbê/Û*åqë/ìLß1â/Ý>�¹á9à"ß6ß1â/Û1ÝEÝ�é9Ý,á2Û*à
�bà1Þ¦ß1â¹á2ß6æ¹á,é®ñ¶à�Ù®å�ìMâ(ß5¼6á9à6Ýp�u�TÝ,äpß"Ý,æ[ß"Þ��TÝ�á9ëDá,î9ÝEÛ	á2ì9ÝLÞMë/Ý
á9ëbæDß1âbÝLà1ê��TÝEÛ1î�åkà"Þ9Û*à6åkë[ß1â/ÝAÁ�å�ß�á9ëÉß1åkäEå��¹á2ß"Ý,æ$#"êbà1ß6á9ëbÞ9ß1â/ÝEÛ�Û1ÞMêbß1åkë/Ý8ç&åkà1à*å�ÞMë¥þÓ�'í|Ô9ÿ

Ð�ê/Û*åqë/ì�ß1â/Ý6åkëbåkß1åká9ã9Þ9ÛE�¹åkßcÞ��/ß1â/Ý��)½���!/�v�2ß1â/ÝBß"Ý,ä*â¹ëbåkäEåká9ëbà�æ/ÝEß"ÝEÛ*ç4åkë/Ý,æLß1â¹á2ß�ÞMë/Ý6Þ��/ß1â/ÝBÛ*á9æbá2Û�äpÞMëbà1ÞMã�Ý,à
¼6á9àBëbÞ9ß�Þ��TÝEÛ*á2ß1åkë/ì/ð���äEäpÞ9Û*æbåqë/ìCß"Þ���ë/Þ!ÞqÃ*�Éß1âbåkà^ß=éu�TÝ�Þ��`�bÛ*Þ��¹ã�Ý,çl¼6á9àBë/Þ9ßBê¹ëbäpÞMç&çFÞMë��!á9ëbæJß1â/Ý>�½���!/�
åkà�ß1â/ÝEÛ1Ý
�¾Þ9Û1Ý.æ/Ý,à*å�ìMë/Ý,æ<¼�å�ß1âKÝp��ß"Û*á4äpÛ*ÝL¼\�TÞMà1å�ß1åkÞMëbàEð�½ âbÝ,ëKß1â/Ý.Ý,ë/Û1ÞMê/ß"Ý¦äpÞMë(ß"Û1ÞMãqã�ÝEÛ�Û*Ý,á9ãkå�ÕEÝ,æ@â¹åkà�á9à1à*å�ìMë/Ý,æ
äpÞMëbà"ÞMãkÝH¼6á9àJë/Þ9ß�¼^Þ9ÛXÃ!åkëbì��bÛ1Þ��TÝEÛ*ã�é��6â/Ý@ç&Þ0î9Ý,æã�Û*ÞMç âbåkà4ë/Þ9Û*ç&á9ã��®ÞMà*å�ß1å�ÞMë$�TÝEß]¼BÝEÝ,ë ß1â/Ý Ý ��§�¨ á9ëbæ
ß1á9ë?Ã9ÝEÛ�äpÞMë(ß"Û*ÞMãkã�ÝEÛ*à
�/ß"Þ-á&à��¹á2Û*ÝCà"Ý,á2ß�æbåkÛ1Ý,äpß1ã�é��®Ý,â¹åkëbæ-ß1â/Ý��!Ý,ë¹å�Þ9Û/Ð�å�Û1Ý,äpß"Þ9Û,ð Ý âbåkà��TÞMà1åkß1å�ÞMëIÃ9Ý
�bß�âbåqçïÞMê/ß
Þ���ß1â/Ý8î�å�ÝL¼ Þ���âbåkà�à1ê��TÝEÛ1î�åkà"Þ9Û�á9ëbæ@á9ãkà"ÞFÝ,ãkåkç4åkëbá2ß"Ý,æ��¹âÉé!à*åkäEá9ãXäpÞMë(ß1á9äpß�¼�å�ß1â[ß1â/Ý Ý ��§�¨�äpÞMëÉß"Û1ÞMãkã�ÝEÛ,ð

["�M	®�¯�°<O²±�³]´)°>µ,¶�·z°±q¸C¹�µ�O²±�³º´)°7M�N¾Nn´)°>oK±�»>¸�K�´)°±q¹�´)¶]¶]¸C¹9M
��äEäpÞ9Û*æbåkë/ìGß"Þ:ß1â/Ý.�¾Þ9Û*ç&á9ã<�bÛ1Þ�äpÝ,æbê/Û1Ý,à'��äpÞMëÉß"Û1ÞMãBÞ���á9å�Û	äpÛ*á �ßA¼Bá9à<à1ê��TÞMà"Ý,æ¥ß"ÞW�TÝJâbá9ëbæbÝ,æóÞ2���¾Û1ÞMç ß1â/Ý
Ý,ë/Û1ÞMêbß"Ý¦äpÞMëÉß"Û1ÞMãkã�ÝEÛ�ß"Þ-ß1â/Ý Ý ��§�¨ äpÞMëÉß"Û1ÞMãkã�ÝEÛ�¼�â/Ý,ëGß1â/Ý.á9åkÛ*äpÛ*á �¾ß�Ý,ëÉß"ÝEÛ1Ý,æIß1â/Ý Ý ��§�¨Cð Ý â¹åkà�âbá9ë¹æ/Þ2�óæbåkæ
ë/Þ9ßBÞ!äEäEêbÛC�Þ9Û6ß1â/Ý��6ãká9ämÃ- �á;¼�Ã!à'�bá9ëbæ4ß1âbÝ Ý ��§�¨ÜäpÞMëÉß"Û1ÞMãkã�ÝEÛ�¼6á9à�ë/Þ9ß6ç&á9æ/Ý�á�¼6á2Û1Ý8Þ��cß1â/Ý��6ãká9ämÃ- �á;¼�Ã�àEñ
Ù�å�ìMâÉßI¼�å�ß1âbåqë�ß1â/Ý Ý ��§�¨Lð��/ë/ÞÉÞqÃ Ýp�u�¹ãqá9åkëbà-ß1âbåkà[äpÞMç&ç¦êbëbåkäEá2ß1åkÞMë×ÝEÛ*Û1Þ9ÛKá9àDÛ1Ý,à1ê¹ã�ß1åkë/ìs�Û1ÞMç ß1âbÝIÛ	á9æbá2Û
äpÞMëbà"ÞMãkÝ���á9åkãkê/Û*Ý��Å¼�âbåqä*â@åqë(ß"ÝEÛE�¾ÝEÛ1Ý,æÂ¼�å�ß1âGäpÞMç&ç¦êbëbåkäEá2ß1å�ÞMë��TÝEß]¼BÝEÝ,ë:ß1â/Ý Ý ��§�¨íá9ë¹æ@Ý,ë/Û*ÞMê/ß"Ý¦äpÞMëÉß"Û1ÞMãkãkÝEÛ*àEð
�6ê/ß�ß1âbåkà�Ýp�r�¹ãká9ëbá2ß1å�ÞMë¦æ/Þ!Ý,à�ë/Þ9ß�ìMå��TÝG¼�å�ß1âCß1âbÝ���á9äpß�ß1âbá2ß�ß1â/Ý	��ù2ôèî&Ó2ø �bÛ1Þ�äpÝ,æbê/Û1Ý^Þ��¹ß1â/Ý6Ý,ë/Û*ÞMê/ß"Ý�äpÞMë(ß"Û1ÞMãqã�ÝEÛ
¼6á9àZß"ÞCäpÞMëÉß1åkë!ê/Ý�ß"ÞCäpÞMëÉß"Û1ÞMã¹â/Ý,ãqåkäpÞ��bß"ÝEÛ*à�¼�åkß1â/ÞMê/ß�âbá9ëbæbåqë/ì�ß1â/Ý,çíÞ2�Dß"ÞLß1â/Ý Ý ��§�¨ äpÞMë(ß"Û1ÞMãqã�ÝEÛ'�MÝEî9Ý,ë.¼�â/Ý,ë
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ß1â/Ý�Ý,ë/Û1ÞMê/ß"Ý�á9ëbæ Ý ��§�¨ÜäpÞMë(ß"Û*ÞMãkã�ÝEÛ*àG¼^ÝEÛ*Ý�à1Ý,á2ß"Ý,æDåkë&ß1â/Ý,åkÛBêbà*êbá9ã-��ãká9äpÝ,à6ë/Ýp�!ßBß"Þ<Ý,á9ä*â[Þ9ß1â/ÝEÛ0ð Ý â/ÝEÛ1Ý�ç&á,é
êbà1ê¹á9ãkã�éFâbá,î9Ý��TÝEÝ,ë[çFÞ9Û1Ý8åkë�Þ9Û*ç4á9ã¹åkëÉß"ÝEÛ*á9äpß1å�ÞMëDá �TÞMê/ß6á9å�Û*äpÛ*á �¾ß6åkë-ß1â/Ý�á2Û*Ý,áV¼�â/Ý,ëJß1â/ÝEé.¼BÝEÛ1Ý8à"Ý,á2ß"Ý,æKë/Ýp��ß
ß"Þ:Ý,á9ä*â?Þ9ß1â/ÝEÛ��4�¹ê/ßCß1âbÝEÛ1Ý-åqà.ë/ÞIìMêbá2Û*á9ëÉß"ÝEÝ[ß1âbá2ßFà1êbä	â¢åkëÉß"ÝEÛ*á9äpß1å�ÞMëP¼BÞMêbãkæ¡âbá,î9Ý[Þ�äEäEê/Û1Û1Ý,æ¢ÝEî9Ý,ëj¼�å�ß1â¡á
æbå3�TÝEÛ1Ý,ëÉß�à"Ý,á2ß1åkë/ì&á2Û*Û*á9ë/ì9Ý,çFÝ,ëÉßEð^Ö�Þ9ß"ÝCß1âbá2ß�ß1âbÝCâ/Ý,ãkåkäpÞ��¹ß"ÝEÛ*à�âbá9æ��TÝEÝ,ëDæ/Û1Þ��-�®Ý,æ��¾Û1ÞMçïß1âbÝ8Û*á9æbá2Û�à1äpÛ*ÝEÝ,ëbà
á9ëbæ¢ß1â/Ý4Ý,ëbÛ1ÞMê/ß"ÝJäpÞMëÉß"Û1ÞMãkãkÝEÛ¦âbá9æ¢á9ë¢åqëbäpÞ9Û1Û1Ý,äpß¦çFÝ,ë(ß1á9ã6çFÞ�æ/Ý,ã�Þ��4¼�â/ÝEÛ1ÝJß1â/ÝEé¾¼^ÝEÛ*Ý�É< �Ý-ß1â/ÞMê/ìMâÉß.ß1â/ÝEé
¼BÝEÛ1ÝDäEã�ÞMà"ÝDß"Þ:ß1â/Ý��TÞMêbëbæbá2Û1é Þ���ß1â/Ý Ý ��§8¨ á9ëbæP¼6á9àFêbëbá�¼6á2Û1ÝDß1â/ÝEé¡âbá9æ¡ì9ÞMë/ÝKæ/ÝEÝ
�j¼�å�ß1â¹åkë¢åkßEð Ý â/Ý
Ý,ë/Û1ÞMêbß"Ý<äpÞMëÉß"Û1ÞMãkãkÝEÛ'�Tß1â/ÝEÛ1Ý
�¾Þ9Û1Ý��cäpÞMêbãkæIë/Þ9ß8âbá0î9ÝFß"ÞMãkæIß1â/Ý Ý ��§�¨èäpÞMë(ß"Û1ÞMãqã�ÝEÛLá �TÞMê/ß�ß1âbÝ¦ß"Û	ê/Ý¦ãkÞ!äEá2ß1å�ÞMë:Þ��
ß1â/ÝC�6ãká9äXÃ!â¹á�¼�Ã�à�ÝEî9Ý,ëGå��cß1â/ÝEéDâbá9æ��TÝEÝ,ëKà*å�ß"ß1åkë/ìFë/Ýp��ß�ß"Þ&Ý,á9ä	â@Þ9ß1â/ÝEÛ0ð

Ý âbÝ&åkë(ß"ÝEÛ	á9äpß1å�ÞMë^�TÝEß]¼BÝEÝ,ë¥ß1â/ÝJà1ê/Û1î9Ý,åkãqãká9ëbäpÝ<Þ �JäpÝEÛ.á9ë¹æ ß1â/Ý&à"Ý,ëbåkÞ9ÛJ¼^Ý,á �TÞMëbàCæbå�Û1Ý,äpß"Þ9ÛJ¼�å�ß1â:Û1Ý,à��TÝ,äpß
ß"Þ&ß"Û*á9äXÃ!åqë/ì&ß1â/ÝLâ/Ý,ãqåkäpÞ��bß"ÝEÛ�Ù�åkìMâ(ß6ÞMëKß1âbÝ8Û*á9æbá2Û�à1äpÛ*ÝEÝ,ëKåkëÉî9ÞMã�î9Ý,æKç&á9ëÉéDæ/é!àE�¾êbë¹äpß1å�ÞMëbá9ãTåkëÉß"ÝEÛ*á9äpß1å�ÞMëbàEð�ßbÞ9Û
Ýp�/á9ç��¹ã�Ý��®ß1â/Ý.à*ê/Û1î9Ý,åkãkãqá9ëbäpÝ8Þ �JäpÝEÛ	�¹ê/ß�á9ëIá2ß"ß"Ý,ëÉß1å�ÞMë á2Û1Û1Þz¼ ÞMëGß1â/Ý.à1Ý,ëbå�Þ9Û�æbå�Û1Ý,äpß"Þ9Û,ñ¶à�Û*á9æbá2Û�à1äpÞ��TÝ.åkëGá9ë
á2ß"ß"Ý,ç��bß�ß"Þ�&!ê/ÝEÛ1éJâbåkç á �®ÞMêbßBß1âbÝ�ãkÞMà"ß�â/Ý,ãkåkäpÞ��bß"ÝEÛ�à"é�ç��®ÞMã®ß1âbá2ß�¼6á9àBÙ¹ÞMá2ß1åkë/ì��bá2ß6ÞMë/Ý��TÞMåkëÉß
��êbëbá2ß"ß1á9ä*âbÝ,æ
ß"Þ¥á9ëÉéóß"Û*á9äXÃ�ð Ý â/ÝDà"Ý,ëbåkÞ9Û<æ¹å�Û1Ý,äpß"Þ9ÛFæbåkæ?ë/Þ9ß<Û1Ý,à��TÞMëbæ¢ß"Þ ß1â/ÝDá2ß"ß"Ý,ëÉß1å�ÞMë�á2Û1Û1Þz¼(�^á9ë¹æ¡åkß<á9êbß"ÞMç&á2ß1åkäEá9ãkã�é
æ/Û1Þ��-�®Ý,æGÞ2�¢ß1âbÝ¦à1äpÛ*ÝEÝ,ë á �ß"ÝEÛ�Ç2ÏDà"Ý,äpÞMë¹æbàEð Ý â/Ý<â/Ý,ãkåqäpÞ��bß"ÝEÛ8à"é!ç��TÞMã5Ä�ß¾Æ�æ/Û1Þ���TÝ,æGÞ2�¢ß1â/Ý<Û*á9æ¹á2Û�à*äpÛ1ÝEÝ,ë
¼�â/Ý,ë@ß1â/ÝLÛ*á9æ¹á2Û�á9ëbæH�,ß:ß�Û*ÝEß1ê/Û*ëbàC�¾Û1ÞMç ß1â/Ý.�6ãká9äXÃ@ �á;¼�Ã�à���á9æ/Ý,æ@á9ë¹æ@æbåkæ@ë/Þ9ß�Û1ÝEß1êbÛ*ëKêbëÉß1åkã²#1êbà"ß/�TÝ
�¾Þ9Û1Ý
ß1â/Ý.Ý,ë/ìMá2ì9Ý,çFÝ,ëÉß
�XÛ1Ý,çFÞ0î�åkë/ì-á9ë(é@î!åkà*êbá9ãXÛ1Ý,ç&åqëbæ/ÝEÛ�ß"Þ-ß1â/Ý��½���!/�GäpÛ1ÝL¼ ß1â¹á2ß�ß1â/ÝEÛ1Ý+¼BÝEÛ1Ý.�6ãká9äXÃ@ �á;¼�Ã�à
åkëbà*åkæ/Ý�ß1â/Ý Ý ��§8¨Lð Ý â/Ý^á9äEäEåkæbÝ,ë(ß�åkëÉî9Ý,à"ß1å�ìMá2ß1å�ÞMë¦æbåkæ.ë/Þ9ß�åkë¹äEãkêbæ/Ý�á9ë¦á9ëbá9ã�é�à1åkàcÞ��/ß1â/Ý6æ/Ý,à1å�ìMëCÞ��/ß1â/Ý��½���!/�
â!êbç&á9ë=�=äpÞMç���ê/ß"ÝEÛ¦åqë(ß"ÝEÛE��á9äpÝDë/Þ9Û<â/Þ;¼ïå�ß¦ç&å�ìMâÉß.âbá0î9Ý[äpÞMëÉß"Û*å���ê/ß"Ý,æóß"Þ:ß1â/Ý[á9äEäEåkæ/Ý,ëÉß
�Zá9ã�ß1â/ÞMêbìMâ¡à*êbä*â¡á9ë
á9ëbá9ã�é�à1åkà�åqà�åkç��TÞ9Û1ß1á9ëÉß�åkë���êbãkã�é-êbëbæ/ÝEÛ	à"ß1á9ëbæbåkëbìA¼�âÉéDå�ß�ç&á9æ/Ý.à"Ý,ëbà"Ý(�¾Þ9Û�ß1âbÝCäpÞMë(ß"Û*ÞMãkã�ÝEÛ*à�ß"Þ-á9äpß�ß1â/ÝEéI¼6á,é
ß1â/ÝEéDæbåkærð

Ð�ê/Û*åqë/ìFâbåkà6äpÞMê/Û1ß�ç4á2Û1ß1åká9ãU�¾Þ9Û�ë/ÝEìMãkå�ì9Ý,ëÉß�â/ÞMç&åqäEåkæ/Ý��!ß1â/ÝCà"Ý,ëbåkÞ9Û�æbå�Û1Ý,äpß"Þ9Û�á2Û1ìMêbÝ,æDß1âbá2ß�âbåqà^Û	á9æbá2Û*à1äpÞ��TÝ
æbåkæ[ë/Þ9ß�åqæ/Ý,ë(ß1å��éJß1â/ÝLâ/Ý,ãkåkäpÞ��¹ß"ÝEÛ*à�á9àC�¾Û*å�Ý,ëbæbãké&á9ëbæDß1âbá2ß�ß1â/ÝEÛ*Ý
�Þ9Û1Ý.â/Ý�¼Bá9à�ë/Þ9ß�Û1Ý,à��TÞMëbà1å��¹ã�Ý9ð�½ â/Ý,ëDá9àmÃ9Ý,æ
¼�âÉé[ß1â/ÝC�6ãká9ämÃK �á�¼�ÃKåkæ/Ý,ëÉß1å���äEá2ß1å�ÞMëI¼6á9à�æbÛ1Þ���TÝ,æ��Û*ÞMçïß1â/ÝCÛ	á9æbá2Û�à1äpÞ��TÝ���âbÝLìMá,î9Ý¦ß]¼BÞ4Û1Ý,á9à1ÞMëbàEð�ß�åkÛ*à"ß
�
�TÝ,äEá9êbà"Ý[å�ß ¼6á9à<ë/Þ:ã�ÞMë/ì9ÝEÛFá2ß"ß1á9ä*â/Ý,æ?ß"Þ á9ëÉéóá9äpß1å�î9ÝDà1å�ìMë¹á9ã)��ß1â/ÝEéóá9à1à1ê¹çFÝ,æóß1âbÝ-â/Ý,ãqåkäpÞ��bß"ÝEÛ<âbá9æ¢ãqá9ëbæ/Ý,æ
à"ÞMçFÝL¼�â/ÝEÛ1Ý9ð��!Ý,äpÞMë¹æ��U�®Ý,äEá9ê¹à"Ý<ß1â/ÝFà"é!ç��TÞMã�æ¹åkà��¹ãká0é9Ý,æIÞMëGß1âbÝ,å�Û8à1äpÞ��TÝ,à�¼Bá9à	�TÝ,åkë/ìJÛ1Ý,ãká0é9Ý,æ åkëIÛ1Ý,á9ã�ß1åkçFÝ
ß1â/Û1ÞMêbìMâ4á�� Ý �?Ð��Fæ/Þ;¼�ë¹ãkåkë?Ã.ß"Þ.äpÞMç&ç&á9ë¹æ/ÝEÛ*àZÞMëJß1â/Ý�ì9Û*ÞMêbëbæ��Éß1â/ÝEéV¼^ÝEÛ1Ý�î9ÝEÛ1é&äpÞMëbäpÝEÛ*ëbÝ,æ4á �TÞMê/ß^à1Ý,ëbæbåkë/ì
ÞMê/ß�á9ë@åkëbá9äEäEê/Û*á2ß"Ý��¹åkäpß1ê/Û1Ý�Þ���ß1â/Ý Ý ��§�¨Lð

Õ�¬�î9Ý,ë�å���¼BÝDà1êbà��TÝ,ëbæ/Ý,æ¢å�ß
��å�ß+¼BÞMêbãkæ¡ë/Þ9ß��®Ý[á9ë?á9äEäEê/Û*á2ß"Ý��¹åqäpß1ê/Û1Ý��4�TÝ,äEá9êbà"ÝI¼BÝW¼BÞMêbãkæ¹ëXñ�ß
Ã�ë/Þz¼ �Þ9ÛLà1êbÛ1ÝFå��Zß1âbá2ß8åkà�¼�âbÝEÛ1Ý¦âbÝ<ãqá9ëbæ/Ý,æXð.§�ÛLå���â/ÝFãká9ëbæ/Ý,æIà"ÝEî9ÝEÛ*á9ã�ç&åkë!ê/ß"Ý,à�Ý,á2Û*ãkå�ÝEÛ'�Xá9ëbæ
¼�â/ÝEÛ1Ý�ß1âbá2ßG¼^ÞMê¹ãkæ��TÝ9ð���Þ��(ß1â/Ý�çFÞMà"ß�á9äEäEê/Û	á2ß"Ý�ß1âbåqë/ì��Þ9ÛBêbà�ß"Þ¦æ/ÞCá2ß�ß1â¹á2ßZß1åkçFÝ��&¼Bá9à^ß"Þ.æ/Û*Þ��
ß1âbÝCà"é�ç��TÞMã�Þ9ì9é þvÔ�ï�ý�ÿ`ð Ö

ð-¶ºµñW¸-Qp´)¹^·	°>µ�Q>¸-ò�¯�µ�±q¸ó[¾¸*O?³ZM%³º´)°9xÕµU__³]°�oKµ,°<Q K�´)°±q¹�´)¶>N^O²±q³]´)°<M
Ý â/ÝEÛ*Ý-¼^ÝEÛ1Ý¦çCé!Û*åká9æDåqëbá9æ/Ý'&!êbá2ß"ÝCäpÞMëÉß"Û1ÞMãcá9äpß1å�ÞMë¹à�åkë[ß1âbåqà�á9äEäEåkæ/Ý,ëÉß
��åkëÉî9ÞMã�î�åkë/ì<Ý,á9ä*âGÞ���ß1â/ÝCäpÞMëÉß"Û1ÞMãkã�ÝEÛ	à�åkë
ß1â/Ý	�)½���!/�®ð Ý âbÝ��½W��!/�JäpÛ1ÝL¼à¼BÞ9ÛmÃ4á9à6á.ß"Ý,á9çïà"ÞFå�ß^åqà^à"ÞMç&ÝEß1åkçFÝ,à6âbá2Û*æ-ß"Þ¦ß"Û*á9äpÝLåkëbäpÞ9Û1Û*Ý,äpßBæ/Ý,äEåqà1å�ÞMëbà
ß"Þ ÞMë/ÝKåkë¹æbå�î�åkæbêbá9ã�ðÂ½ âbåkã�Ý��Û*ÞMç Ý,á9ä*â�åkë¹æbå�î�åkæbêbá9ã�ñ¶àCà"ß1á9ëbæ��TÞMåkëÉß.ß1âbÝKá9äpß1å�ÞMëbàFá9ëbæ�æ/Ý,äEåqà1å�ÞMëbà<ç&á0é¡âbá0î9Ý
�TÝEÝ,ëKäpÞ9Û1Û1Ý,äpß
�Å¼�â/Ý,ë��¹êbßBß"Þ9ì9ÝEß1âbÝEÛ�á9à�á$¼�â/ÞMã�Ý�ß1â/Ý.æ/Ý,äEåkà1å�ÞMë¹à�¼^ÝEÛ1ÝLåqëbäpÞ9Û1Û1Ý,äpßEð

Ý âbÝ�Ý,ë/Û1ÞMê/ß"Ý�äpÞMë(ß"Û*ÞMãkã�ÝEÛ6ë/ÝEî9ÝEÛ^ß"ÞMãqæ&ß1â/Ý��Bãqá9ämÃ4 �á�¼�Ã���åkã�Þ9ß1àZß"Þ¦ä*âbá9ëbì9Ý�ß"Þ¦ß1â/Ý Ý ��§�¨ã�¾Û1Ý'&ÉêbÝ,ëbäpé<ß1âbá2ß
¼6á9àD�TÝ,åkëbì�çFÞMëbåkß"Þ9Û1Ý,æ��!éLß1â/Ý Ý ��§�¨�äpÞMëÉß"Û1ÞMãkã�ÝEÛ�á9ëbæ<æbåkæ.ë/Þ9ß�â¹á9ëbæCÞ2�[äpÞMë(ß"Û*ÞMãÉÞ��¹ß1â/Ý��Bãqá9ämÃC �á�¼�Ã�à�ß"Þ�ß1â/Ý
Ý ��§�¨ÜäpÞMë(ß"Û*ÞMãkã�ÝEÛ,ð Ý â/Ý�Ý,à"ß1á �¹ãkåqà1â/Ý,æ��¹Û*á9äpß1åkäpÝ�Þ��rë/Þ9ßBâ¹á9ëbæbåkë/ìCÞ2�Kß1â/Ý�âbÝ,ãkåkäpÞ��bß"ÝEÛ*àBâbá9æ��bÛ1Þ��¹á �¹ãké¦ÝEî9ÞMãkî9Ý,æ
Þ0î9ÝEÛ�ß1åkç&Ý.á9à�á4çFÞ9Û1Ý¦Ý©�JäEå�Ý,ëÉß�¼6á,é@Þ��Zâbá9ëbæbãkåqë/ì<ß"Û*á|�Jä�+ á9ë/Þ9ß1âbÝEÛ�åqëbà"ß1á9ëbäpÝ.Þ��Zá9à"é!ë¹ä*â/Û1ÞMëbÞMêbà�ÝEî9ÞMãkêbß1å�ÞMëXð
�BÝ,äEá9êbà"Ý�ß1âbÝ6âbÝ,ãkåkäpÞ��bß"ÝEÛ*à�¼BÝEÛ1Ý�êbà1ê¹á9ãkã�é8ÞMëbã�é¦á2ß�ß1â/Ý6î9ÝEÛ1é��®Þ9Û	æ/ÝEÛ�Þ��®ß1â/Ý Ý ��§�¨ á9ëbæFàE�®Ý,ëÉß�î9ÝEÛ1é¦ãqå�ß"ß1ã�ÝBß1åkçFÝ
ß1â/ÝEÛ1Ý���ß1â/Ý�Þ;î9ÝEÛ*â/Ý,á9æDÞ���âbá9ëbæbåkëbìLß1â/Ý,ç Þ2�Gßg¼�åkäpÝ�¼�å�ß1â¹åkë4á<à1â/Þ9Û*ß^ß1åkç&Ý��TÝEÛ*å�Þ�æ2¼6á9à�äpÞMëbà1åqæ/ÝEÛ1Ý,æ[åkë/Ý©�JäEåkÝ,ë(ß
�!é¦ß1âbÝ��½W��!/�4äpÛ1ÝL¼�à,ð:��àBáLÛ1Ý,à1ê¹ã�ß
�Mß1â/Ý��bÛ1Þ�äpÝ,æbê/Û1Ý,àZê¹à"Ý,æ4âbá9æJä*âbá9ëbì9Ý,æ4Þ;î9ÝEÛBß1åqçFÝ�ß"Þ.ß1â/Ý�çFÞ9Û*Ý�Ý©�JäEå�Ý,ëÉß
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�bÛ1Þ�äpÝ,æbê/Û*Ý�Þ���Ã9ÝEÝ
�¹åqë/ìLß1â/Ý,ç êbëbæ/ÝEÛ�ß1â/Ý�äpÞMë(ß"Û1ÞMã¹Þ���ß1âbÝ�Ý,ë/Û1ÞMê/ß"Ý�äpÞMë(ß"Û1ÞMãqã�ÝEÛ,ð Ý â/Ý/�½W��!��FäpÛ1ÝL¼�à�¼^ÝEÛ*Ý�ë/Þ9ß
�bÛ1Þ;î!åqæ/Ý,æ6¼�å�ß1â<¼�Û*å�ß"ß"Ý,ë@ìMêbåkæbá9ëbäpÝCÞ9Û�ß"Û*á9åkë¹åkë/ìFÛ1ÝEìMá2Û*æ¹åkë/ì&ß1â/Ý¦äpÞMë(ß"Û*ÞMãcÞ���â/Ý,ãkåqäpÞ��bß"ÝEÛ*à�¼�å�ß1âbåkë[ß1â/Ý Ý ��§�¨��
á9ëbæ��®åkë@åkß1à�á �¹à1Ý,ëbäpÝ���ß1âbÝEéKá9æbá �bß"Ý,æGß1â/Ý,å�Û�ë/Þ9Û*ç&á9ãy�bÛ*á9äpß1åkäpÝ,à��Þ9Û��b��Ý,æ=�º¼�åkëbì4á9å�Û*äpÛ*á �¾ß�á9à>�TÝ,à"ß�ß1âbÝEéKäpÞMêbãkæ
ß"Þ4á ���ã�é4ß1â/Ý,çòß"ÞJâ/Ý,ãkåqäpÞ��bß"ÝEÛ*àEð
��ë4á9æbæ¹å�ß1å�ÞMë<ß"Þ.ëbÞ9ß^âbá9ëbæ¹åkë/ì8Þ2�Dß1â/Ý�âbÝ,ãkåkäpÞ��bß"ÝEÛ*à'�Mß1â/Ý�Ý,ëbÛ1ÞMê/ß"Ý�äpÞMëÉß"Û1ÞMãkã�ÝEÛBæbåkæ&ëbÞ9ß^çFÞMëbåkß"Þ9ÛZß1â/Ý�äpÞMêbÛ*à"Ý

Þ��Zß1â/Ý<�6ãká9ämÃI �á;¼�Ã�à�¼�âbåkã�ÝCß1â/ÝEé<¼BÝEÛ1Ý¦åqë@ß1â/Ý Ý ��§�¨áÄ�á �¾ß"ÝEÛLã�Ý,á,î�åkë/ì�ÏTá%Ã!â!ê�Æ��XæbåkæGë/Þ9ß�ß1á%Ã9Ý&ë/Þ9ß"Ý<Þ��Zß1â/Ý
Ù�å�ìMâÉß>�¹ãká9ëjÄo�Û1ÞMçãâ9ä?åEæzç?è�é@ß"Þ6ê>åºë<ì?Æ��ræbåkæIë/Þ9ß�á9ã�ÝEÛ1ß�ß1â/Ý�ß���'í��¹åkã�Þ9ß1à�ß1â/ÝEÛ1Ý+¼BÝEÛ1Ý��Û*åkÝ,ëbæbã�éDâ/Ý,ãkåqäpÞ��bß"ÝEÛ*à
åkë[ß1â/Ý.á2Û1Ý,ár�¹æbåkæDëbÞ9ß�á9ã�ÝEÛ1ß�ß1â/Ý�ß)���'í��¹åkã�Þ9ß1à��TÝ
�¾Þ9Û1Ý8ß1â/ÝEéW�¹Û1Ý,æ[ß1â¹á2ß�ß1â/ÝCâ/Ý,ãqåkäpÞ��bß"ÝEÛ*à�ß1âbÝEé�¼BÝEÛ1ÝLß1á2Û1ì9ÝEß1åqë/ì
¼BÝEÛ1Ý��Û*åkÝ,ëbæbã�é��®á9ëbæGæ¹åkæGëbÞ9ß�ß"Ý,ãqãcß1â/ÝF�6ãká9äXÃG �á�¼�Ã��¹åkã�Þ9ß1à�ß1âbá2ß�ß1â/ÝEé<¼BÝEÛ1Ý<ÞMëIß1â/ÝV¼�Û1ÞMë/ì��Û*Ý'&Éê/Ý,ë¹äpé@á9ëbæ
¼BÝEÛ1ÝCàE&!êbá�¼�Ã!åkëbì¦ß1âbÝJ¼�Û1ÞMë/ì$�?ß:ß��@Þ�æ/Ý-�6äpÞ!æbÝ9ð

Ý âbÝ Ý ��§�¨ïäpÞMë(ß"Û*ÞMãkã�ÝEÛFæbåkæ¥ëbÞ9ß¦çFÞMë¹å�ß"Þ9Û.ß1âbÝ-äpÞMê/Û	à"ÝJÞ���ß1â/Ý-�6ãká9äXÃó �á�¼�Ã�àFåkë¥ß1âbÝ Ý ��§�¨ïá9ëbæ¡æbåkæ
ë/Þ9ßCá9ãkÝEÛ1ßLß1â/Ý�ß���'í��¹åkã�Þ9ß1à��TÝ
�¾Þ9Û1ÝFß1â/ÝEéÂ�¹Û1Ý,æ¥ß1âbá2ßCß1â/ÝJâ/Ý,ãkåkäpÞ��bß"ÝEÛ	à8ß1â/ÝEé"¼^ÝEÛ*Ý&ß1á2Û1ì9ÝEß1åkë/ì^¼^ÝEÛ*Ý��Û	å�Ý,ëbæbã�é9ð
Ö�ÞMë/Ý.Þ���ß1â/Ý¦äpÞMëÉß"Û1ÞMãkãkÝEÛ*à�¼6á2Û*ë/Ý,æGß1â/Ý�ß���'í���åkã�Þ9ß1à�á2ß�á9ëÉéKß1åkçFÝ.ß1âbá2ß�ß1â/ÝEÛ1Ý+¼^ÝEÛ*Ý��¾Û*å�Ý,ëbæ¹ã�é-âbÝ,ãkåkäpÞ��bß"ÝEÛ*à�åkë
ß1â/Ý-á2Û1Ý,á:ë/Þ9Û.æbåqæ¥ß1â/ÝEé ß"Û1éóß"ÞIà"ß"Þ��¡ß1â/ÝJÝ,ë/ìMá2ì9Ý,çFÝ,ëÉßEð Ý â/ÝJá9äEäEåkæbÝ,ë(ß<åkëÉî9Ý,à"ß1å�ìMá2ß1å�ÞMës�TÞMá2Û*æ��¾ÞMêbëbæóß1âbá2ß
�TÝ,äEá9êbà"Ý���Û*çCéJâ/Ý,ãkåkäpÞ��bß"ÝEÛ�á9äpß1å�î�å�ß1å�Ý,à5¼BÝEÛ1Ý8ë/Þ9ß�ë/Þ9Û*ç&á9ãqã�éVÃ!ë/Þz¼�ë[á2ß�ß1â/Ý�ß1åkçFÝ�Þ��cß1â/Ý��¹ìMâÉß"ÝEÛC�¹åkã�Þ9ß1à,ñ!æbá9åqã�é
�bÛ*åkÝ'��ë/ìMà
��ëbÞ9Û*ç&á9ã��bÛ1Þ�äpÝ,æbê/Û*Ý,àV¼^ÝEÛ1ÝV�Þ9Û&ß1âbÝ��)½���!/��äpÛ*ÝL¼�àFß"Þ¥Û1Ý,äpÝ,åkî9ÝKÛ1Ý,á9ã��`ß1åkç&ÝKåkë��¾Þ9Û*ç&á2ß1å�ÞMë?á �TÞMê/ß
ß1â/Ý,å�Û�á9äpß1å�î�å�ß1å�Ý,à��Û1ÞMç ß1â/Ý<â/Ý,ãkåkäpÞ��bß"ÝEÛ�äpÛ1ÝL¼�à�á9ëbæKß"Þ-Û1Ý,ãká0éKß1âbá2ß�åkë��¾Þ9Û*ç&á2ß1å�ÞMë@ÞMë@ß"Þ-ß1â/ÝCÞ9ß1âbÝEÛ�á9å�Û	äpÛ*á �ß�åkë
ß1â/ÝCá2Û*Ý,á�ð>����ß1âbåkà6ß"Û	êbã�é.¼6á9à�Ý,à1ß1á �¹ãkåkà1âbÝ,æ��bÛ*á9äpß1åkäpÝ��¹åkß�äEã�Ý,á2Û*ã�é-æbåkæDë/Þ9ß�Þ�äEäEê/Û�ÞMëKß1âbá2ß�æbá0é9ð

Ý âbÝ@äpÞMë(ß"Û*ÞMãkã�ÝEÛ*à.¼^ÝEÛ1ÝIà1ê���TÞMà"Ý,æ�ß"Þ��TÝKß"Û*á9äXÃ!åkëbìóß1â/ÝIâ/Ý,ãkåkäpÞ��bß"ÝEÛ	à&êbà1åkëbì ß1â/Ý�Ð�Ý,ã�ß1áPÁ�ÞMåkë(ß-à"é�à"ß"Ý,ç��
á9ëbæóß1â/ÝJ�6ãká9äXÃ¥ �á;¼�Ã^�¹åkã�Þ9ß1à.âbá9æ¥Û*Ý
�®Þ9Û*ß"Ý,æ¥ß"Þ@ß1âbÝ4Ý,ë/Û1ÞMêbß"Ý4äpÞMë(ß"Û*ÞMãkã�ÝEÛ¦ß1âbá2ßCß1â/ÝEé¾¼BÝEÛ1ÝJß"Û*á,î9Ý,ãkåqë/ì��¾Û1ÞMç
â9ä?ågæ	ç?èLéDß"ÞWê>åºë<ì�ð Ý â/Ý.Ý,ë/Û1ÞMê/ß"Ý¦äpÞMë(ß"Û*ÞMãkã�ÝEÛ�ß"Ý,à1ß1å��¹Ý,æ��®â/Þ;¼BÝEî9ÝEÛ'�Tß1âbá2ß�âbÝ.âbá9æGë/ÞJåkæbÝ,áFÞ���ß1â/ÝCß"Þz¼�ëbà�ß"Þ
¼�âbåqä*âJß1â/Ý8äpÞ!æ/Ý8ëbá9ç&Ý,à�âÀäCågæ	ç?èLéJá9ë¹æWê�åºë<ì&Û*Ý
�ÝEÛ1Û*Ý,æXð4���¾ß"ÝEÛ�ß1â/Ý8à1â/Þ!Þ9ß1æ/Þ;¼�ë��/â/Ý�¼^Ý,ëÉß�åkëJà1Ý,á2Û*ä*âDÞ���ß1â/Ý
äEá2Û*æGæ/Ý'��ëbåkëbì¦ß1âbÝ.äEá9ãkãrà*å�ìMëbà�á9ëbæ<��ëbá9ãkãké��¾ÞMêbëbæKå�ß�åkë[ß1â/Ý��/ê/Û1î9Ý,åkãkãqá9ëbäpÝ��!Ý,äpß1å�ÞMë¢þÓ�'í|Ô(ÿ`ð4!�ã�Ý,á2Û*ã�é��bß"Û	á9ämÃ�åkë/ì
â/Ý,ãkåqäpÞ��bß"ÝEÛ*à<êbà1åkëbìGäEá9ãkã6à1å�ìMë¹àA¼6á9àFë/Þ9ßFá:äpÞMç&çFÞMë$�bÛ	á9äpß1åkäpÝDÞ9Û<ß1â/ÝDä*âbá2Û1ß1à2¼^ÞMêbãqæ¢âbá0î9Ý��TÝEÝ,ë¡äEãkÞMà"ÝEÛ&á2ß
âbá9ëbærð���ë^��á9äpß
��æ¹ê/Û*åkë/ì[ß1â/Ý-äpÞMê/Û1ß¦ç&á2Û1ß1åká9ã�Þ���ß1âbÝ��!Ý,ëbå�Þ9Û�Ð�åkÛ1Ý,äpß"Þ9Û'��ß1â/Ý4æ/Ý
�¾Ý,ëbà"Ý.¼Bá9à¦êbëbá �¹ãkÝFß"ÞGã�Þ�äEá2ß"Ý
á9ëÉéV�)½���!/�@äpÛ1ÝL¼�çFÝ,ç��TÝEÛ�á2ß Ý åkëCÃ9ÝEÛ��>ß��YÄí¼�â/ÝEÛ*Ý��½W��!/�@äpÛ1ÝL¼�à�¼BÝEÛ1Ý.à1ß1á2ß1å�ÞMë/Ý,æ:á9ëbæGß"Û*á9åkë/Ý,æ�Æ�¼�â/Þ
äpÞMêbãkæKß"Ý,à"ß1å��¾éJß1âbá2ß�â/Ý8Þ9Û�à1âbÝLâbá9æ¢õ©"9õpô6êbà"Ý,æDß1âbÝ�Ð�Ý,ã�ß1á2Á�ÞMåkëÉß�à"é�à"ß"Ý,ç þÓ�'í|ÔMÿ�á9ã�ß1â/ÞMê/ìMâKäEãkÝ,á2Û*ã�é4ß1âbÝC�6ãká9ämÃ
 �á�¼�Ã��¹åkãkÞ9ß1à6ß1â/ÞMê/ìMâÉß�å�ß4¼6á9à/�TÝ,åkë/ìFêbà"Ý,æ��TÝ,äEá9êbà1Ý8ß1â/ÝEé��bÛ1Þ0î�åkæ/Ý,æ[ß1âbÝ,å�Û6Ù�å�ìMâÉßC�¹ãká9ëDêbà*åkë/ì�Ð�Ý,ã�ß1á2Á�ÞMåkëÉß1àEð

Ö�ÞMë/Ý�Þ��rß1â/Ý8äpÞMëÉß"Û1ÞMãkã�ÝEÛ*àBåkëJß1â/Ý��)½���!/�4ß"ÞMãkæ-ß1â/Ý��6ãká9ämÃ- �á;¼�ÃJâ/Ý,ãqåkäpÞ��bß"ÝEÛ*à^ß1âbá2ß6ß1â/ÝEé2¼BÝEÛ1Ý8àE&!êbá�¼�Ã&�
åkë/ì¦ß1â/Ý-¼�Û*ÞMë/ìA�?ß:ß?äpÞ!æ/Ý	�¾Þ9Û�ß1â/Ý Ý ��§�¨Lð-��ë/Þ!ÞqÃJäEåkß"Ý,à6ß"Ý,à"ß1åkçFÞMëÉé.�¾Û1ÞMç ß1â/Ý8äpÞMê/Û*ß6ç4á2Û1ß1åká9ãTÞ��cß1âbÝ(��Ý,ëbå�Þ9Û
Ð�å�Û1Ý,äpß"Þ9Û�ß1âbá2ß��TÞMà1å�ß1à6ß1âbÛ1ÝEÝLÛ1Ý,ãká2ß"Ý,æ@Ýp�u��ãká9ëbá2ß1å�ÞMëbà/�Þ9Û�ß1â¹åkà�ãká9äXÃ-Þ���¼6á2Û*ëbåkëbì�É�Ä?�;Æ6ß1â/ÝCç4åkëbåkç¦êbç äpÞMç&ç¦ê=�
ëbåkäEá2ß1åkÞMë��TÞMãkåkäpé���Ä)ê�Æ.áW�TÝ,ãkå�Ý
���!éóß1â/Ý��)½���!/�¡äpÛ1ÝL¼ ß1âbá2ß<ß1â/ÝD�6ãká9äXÃ¢ �á�¼�Ã�àFà1â/ÞMêbãqæÎÃ�ë/Þ;¼Y¼�âbá2ß<ß1â/ÝEé
¼BÝEÛ1ÝFæ/ÞMåkë/ì��rá9ëbæ:Ä Ø Æ��¹åqã�Þ9ß1à�ë/Þ9ß8ãkå�Ã�åkë/ì4ß"Þ��TÝ<ß"ÞMãkæÂ¼�âbá2ß�ß"ÞKæ/Þ/ðCÖ�ÞMë/ÝFÞ��^ß1â/Ý,à"Ý<Ýp�u��ãká9ëbá2ß1å�ÞMëbà>�bÛ*Þ0î�åkæ/Ý,æ
æbê/Û	åkë/ìKß1â/Ý[ß"Û*åqá9ã^åkà¦î9ÝEÛ1é¢à1á2ß1åkà���á9äpß"Þ9Û1é?á9ëbæ?á ��TÝ,á2Û.ß"Þ^�TÝJá �¾ß"ÝEÛ��`ß1â/Ý'�é��á9äpß&Û*á2ß1åkÞMëbá9ãkå�Õ,á2ß1å�ÞMë¹à��¾Þ9ÛFß1â/Ý[äpÞMë=�
ß"Û1ÞMãkãkÝEÛ*à�ë/Þ9ß�æ/ÞMåkë/ì4ß1â/Ý,å�Û_#"Þ��H¼�â/Ý,ë���á9äpÝ,æH¼�å�ß1â��TÞMà1à1å��¹ã�Ý8äpÞMê/Û1ß�ç&á2Û1ß1åká9ã�á9ëbæV#1á9åkãXß"ÝEÛ	ç&àEð�Ú�å�î9Ý,ëGß1âbá2ß�ß1â/Ý
äpÞMëÉß"Û1ÞMãkã�ÝEÛ*àCá9ämÃ�ë/Þ;¼�ãkÝ,æ/ì9Ý,æ ß1âbá2ßLß1âbÝ���Û*ç.é:â/Ý,ãkåkäpÞ��bß"ÝEÛ	à8ë/ÝEî9ÝEÛ.àE&!êbá;¼�Ã9Ý,æ ß1â/ÝFÛ*åkìMâ(ßLäpÞ�æ/Ý,àLá9ëbæ â¹á9æ¥ë/Þ9ß
�¾Þ9Û^çFÞMëÉß1âbà
�Éß1â/ÝEÛ1Ý�ç¦êbà"ß�â¹á,î9Ý>�®ÝEÝ,ë&Þ9ß1â/ÝEÛBäpÞMç4ç.êbë¹åkäEá2ß1å�ÞMë&ä	âbá9ëbë/Ý,ãkà�ß1âbá2ß�äpÞMêbãqæ4âbá0î9Ý��TÝEÝ,ë&êbà"Ý,æ��TÝ,à1åkæ/Ý,à
Û1Ý,á9ã��`ß1åqçFÝ�Û*á9æbåkÞCäpÞMç&ç¦êbëbåkäEá2ß1å�ÞMë4ß"ÞCÛ1Ý,ç&Ý,æ/é<ß1âbåkàZà1åkß1êbá2ß1å�ÞMë&à"Þ.ß1â/Ý�ç&åqë&äpÞMç&ç��®ÞMãqåkäpé¦åqàZë/Þ9ß^á9ëJá9æ/Ý'&!êbá2ß"Ý
Ýp�r�¹ãká9ëbá2ß1å�ÞMërð���Û1ìMê¹åkë/ì[ß1âbá2ßLß1â/Ý���åkã�Þ9ß1à8à1â/ÞMê¹ãkæ"Ã!ëbÞ;¼l¼�â¹á2ß8ß1â/ÝEé"¼^ÝEÛ1Ý&æbÞMåkë/ìKåkà8à1åqç��¹ã�é@á9ëóá �Tæ¹åkäEá2ß1å�ÞMë
Þ���Û*Ý,à��TÞMëbà1å��¹åqãkå�ß=é���á9àFåkà¦ß1â/ÝDá2Û1ìMêbç&Ý,ë(ß<ß1âbá2ß��¹åqã�Þ9ß1à.æ¹åkæ¢ëbÞ9ß&ãkå�Ã9Ý��®Ý,åqë/ì@ß"ÞMãkæj¼�âbá2ß<ß"Þ:æbÞ/ð�� æbå��®ÝEÛ1Ý,ëÉß
�TÝEÛ*à��TÝ,äpß1å�î9Ý��Xá9ëbæIÞMë/Ý<ß1âbá2ß8ãkå�Ã9Ý,ãkéKá ��¹ãkå�Ý,à�ß"ÞDá9ãkã�ß1â/ÝFäpÞMë(ß"Û*ÞMãkã�ÝEÛ*à
�¿¼6á9à	�bÛ1Þ;î!åkæbÝ,æV�!é@ß1â/Ý��!ß1á��Ç½ Ý,á �®ÞMë¹à
Ð�å�Û1Ý,äpß"Þ9Û�¼�â/Þ.ß"Ý,à1ß1å��¹Ý,æ[ß1âbá2ß�Õ�ß/Þ9Û�áFâ/Ý,ãkåkäpÞ��bß"ÝEÛ��!å���â/Ý9ñ¶à6ì9ÞMåkë/ì<ß"Þ.ÏTá%Ã�â!ê��=�	ñ¶çïë/Þ9ß6ß1âbá2ß�äpÞMë¹äpÝEÛ*ë/Ý,æDá �TÞMê/ß
âbåkçèì9ÞMåkë/ì��TÝEé9ÞMëbæ-ß1âbá2ßEð7�!Þ��=�	ñ¶ç ë/Þ9ß6Û1Ý,á9ãkãké<äpÞMë¹äpÝEÛ*ë/Ý,æDá �TÞMê/ß^â¹á,î�åkë/ì<á9ë�ß���'í¦ë/ÝEÝ,æbåqë/ìCß"ÞFåkæ/Ý,ëÉß1å��¾é<ß1âbåkà
ìMê/é9ð Ö þÓ�'í|Ô(ÿ

Ý âbÝL�Gåkà*à1å�ÞMë<!BÛ1ÝL¼9!6ÞMç&ç&á9ëbæ/ÝEÛ�â¹á9æ��bÛ1Þ;î!åkæbÝ,æJß1âbÝCäpÛ1ÝL¼Lñ¶à�ç&Þ9Û*ëbåkë/ì��bÛ*åkÝ'��ë/ì/ð� �Ý.à��TÝ,ë(ß�à"ÞMç&Ý8ß1åkçFÝ
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ì9ÞMåkë/ìFÞ;î9ÝEÛ�ß1â/ÝLá9äpß1åkî!å�ß>é4Ù�Þ;¼#à1âbÝEÝEß
�C¼�âbåkä	â[ãkåkà"ß"Ý,æ[á9ãkãTß1â/Ý��¾Û*å�Ý,ë¹æbã�é&á9å�Û*äpÛ	á �ß6Ù¹é�åkë/ì<åkë[ß1â/Ý.§-Á5!×ß1âbá2ß�æbá0é��
ß1â/Ý,å�Û.äEá9ãkãZà1å�ìMë¹à
�cá9ëbæóß1â/Ý&ß1åkçFÝ,àLß1â/ÝEé"¼^ÝEÛ1ÝJà1ä*â/Ý,æ¹êbã�Ý,æ ß"ÞKÝ,ëÉß"ÝEÛ¦ß1â/Ý Ý ��§�¨Lðy��äEäpÞ9Û*æbåqë/ìKß"ÞHÁ^å��TÝEÛ.Äo�¹ê/ß
ë/Þ��TÞ�æ/éDÝ,ãkà"ÝFçFÝ,ëÉß1å�ÞMëbà8å�ßiÆ��râbÝ���á9åkã�Ý,æIß"ÞDë/Þ9ß"ÝFß1â/ÝFâ/Ý,ãqåkäpÞ��bß"ÝEÛ*à
�XÝEî9Ý,ë:ß1âbÞMê/ìMâ:ß1â/Ý,å�Û8äEá9ãkã�à1åkìMëbà�á9ë¹æ:ß1â/Ý,å�Û
�?ßBß�åqë��Þ9Û	ç&á2ß1å�ÞMë[âbá9æ��TÝEÝ,ë6¼�Û	å�ß"ß"Ý,ë[ÞMëKß1â/ÝLç4á2Û1ìMåkëDÞ���âbåkàBÙ¹Þz¼�à1â/ÝEÝEßEð

Ý âbÝ.à1âbá9æbÞ;¼ äpÛ1ÝL¼�á9ãv¼Bá0é!à�Ù¹ÝL¼9¼�å�ß1â@ëbÝL¼ äpÛ1ÝL¼�à�ÞMëGß1â/Ý,å�Û��¹Û*à"ß�æ¹á,éKåkë:§�Á5!>�*�¹ê/ß�ß1âbÝ.ß1á9à�ÃDÞ���ß1âbÝ,à"Ý
åkëbà1ß"Û*êbäpß"Þ9Û*à6æ/Þ!Ý,à6ë/Þ9ß�à"ÝEÝ,ç ß"Þ&âbá0î9Ý��®ÝEÝ,ëI¼BÝ,ãkãTæ/Ý'��ëbÝ,æXð4�6ß�ß1â/Ý�ß1åkçFÝ�Þ��cß1â/Ý8à1âbÞÉÞ9ß1æ/Þz¼�ë���ÞMë/Ý-¼6á9à�åkë-ß1â/Ý
ìMá9ãkã�ÝEé�Õ�ß1á%Ã�åkë/ìCá��¹Û1Ý,á%ÃuÖCá9ëbæ<ß1â/Ý�Þ9ß1â/ÝEÛG¼^Ý,ëÉß��¹á9äXÃ<ß"ÞLß1â/Ý�äpÛ1ÝL¼ Û1Ý,à"ß�á2Û1Ý,ár�ÉÛ1Ý,á9æ4á	�TÞ!ÞqÃ*�!á9ëbæ<ß"Þ!ÞqÃ<áCëbá �rð
Ý â/Ý�à"ß1á��H¼BÝ,á �TÞMëbà6æbå�Û1Ý,äpß"Þ9Û��²¼�â/Þ ¼6á9à�á9à1ã�ÝEÝ
�DåkëJß1â/Ý>�¹á9ämÃJÞ��rß1â/Ý	�)½���!/�v�/æbê/Û	åkë/ìLß1â/Ý�äpÞMê/Û1ß�ç&á2Û*ß1åká9ã¹Þ��
ß1â/Ý��!Ý,ëbå�Þ9Û>Ð�åkÛ1Ý,äpß"Þ9Û�ß"Ý,à"ß1å��¹Ý,æ@ß1âbá2ß�â¹åkà/�¹êbÛE�TÞMà"Ý8ÞMë@ß1âbÝ.ç&åkà*à1å�ÞMë6¼6á9à�ß"Þ.�TÝLß1â/ÝWÕ"á9ëbà�¼BÝEÛ8ç&á9ë�� ÖJ#"êbà1ß�ß"Þ
á9ëbà�¼BÝEÛLá9ëÉé�&!ê/Ý,à"ß1å�ÞMëbà�ß1â/ÝEéIç&å�ìMâÉß�â¹á,î9Ý9ð Ý âbåkà�¼Bá9à8á��TÝEÛ*å�Þ�æKÞ��^î9ÝEÛ1éGãkåkß"ß1ã�Ý¦á9äpß1åkî!å�ß>éGåkëGß1â/ÝFá2Û1Ý,á¾Ä¾ÞMëbã�é
ß1â/Ý�ßg¼^Þ�ß���'í2à5¼^ÝEÛ1Ý�à1ê���TÞMà"Ý,æFß"Þ��TÝ�åkëFß1â/Ý Ý ��§�¨�Æ�á9ëbæ4ß1â/Ý�à1âbá9æbÞ;¼×äpÛ*ÝL¼ çFÝ,ç��TÝEÛ*àZç&á0é&âbá,î9Ý�ß1â/ÞMê/ìMâÉß
ß1â/Ý,å�Û�á9æbî!åkäpÝ ¼Bá9à�ëbÞ9ß�ë/ÝEÝ,æ/Ý,æKá2ß�ß1âbá2ß�ß1åkçFÝ9ð
½ â/Ý,ëGß1â/ÝCà"ß1á��Ì¼BÝ,á �TÞMëbà�æ¹å�Û1Ý,äpß"Þ9Û�¼BÝ,ëÉß��¹á9äXÃDß"Þ4ß1â/Ý.Û1Ý,à"ß�á2Û1Ý,ár��ß1âbÝCÞMëbã�éDà"é�ç��®ÞMãcæbåkà��¹ãqá,é9Ý,æDÞMëGß1â/Ý

à1äpÞ��TÝ,à6Þ���ß1â/Ý��)½���!/�[äpÞMëÉß"Û1ÞMãkã�ÝEÛ	à�¼Bá9à�ß1âbÝ�ÞMëbÝ��Þ9Û�ß1â/ÝLâbÝ,ãkåkäpÞ��bß"ÝEÛ*à-Äº�G��îqï;Æ��Å¼�âbåkä	âJß1âbÝEéJß1â/ÞMêbìMâ(ß�¼BÝEÛ1Ý
ì9ÞMåkë/ìFß"Þ�ÏTá%Ã�âÉê[ÞMëbãké9ð

�BÝ,äEá9êbà"Ý<ç&á9ëÉé[Þ���ß1â/ÝCæ/é�à���êbëbäpß1å�ÞMëbá9ãXá9äpß1åkÞMëbà�Þ���ß1â/Ý.äpÛ1ÝL¼ ÷�ï�÷.äpÞMë��¾Þ9Û*çòß"ÞJß1â/ÝLÝ,à"ß1á �¹ãqåkà1â/Ý,æ��¹Û*á9äpß1åkäpÝ
Ä¾Ý9ð�ì/ð��¹ë/Þ9ß�â¹á9ëbæbåkë/ì.Þ2�Iâ/Ý,ãqåkäpÞ��bß"ÝEÛ*àBß"ÞFß1â/Ý Ý ��§�¨ äpÞMëÉß"Û1ÞMãkã�ÝEÛ'Æ��bå�ßBåqàBê¹ëbäEã�Ý,á2Û4¼�âbá2ß�æbå��®ÝEÛ1Ý,ëÉßBÛ1Ý,à1êbã�ß6ç&å�ìMâÉß
âbá0î9ÝGÞ�äEäEê/Û1Û1Ý,æ å���ß1â/ÝIà1âbá9æ/Þz¼ äpÛ1ÝL¼ âbá9æ��®ÝEÝ,ë×åkëó��ãká9äpÝ9ðbß/Þ9Û[Ýp��á9ç��¹ã�Ý���ß1â/ÝIà"ß1á��É½ Ý,á �TÞMëLÐ�å�Û*Ý,äpß"Þ9Û
ß"Ý,à"ß1å���Ý,æIæ¹ê/Û*åkë/ì4ß1â/ÝFâ/Ý,á2Û*åkë/ìMà�á9ëbæIß"Û*åká9ã�ß1âbá2ß8â/Ý<âbá9æ:à"ÝEÝ,ë â/Ý,ãkåqäpÞ��bß"ÝEÛ*à�ÞMê/ß�åqëGß1âbÝ Ý ��§�¨ �TÝ
�¾Þ9Û1Ý��U�¹á9à"ß
ÏTá%Ã�âÉê`�*�¹êbß�â/Ý¦Û1Ý,á9ãkãkéKæbåkæ@ëbÞ9ß��¾ÝEÝ,ã�å�ß�¼6á9à�ë/Ý,äpÝ,à1à1á2Û*é@ß"Þ��bÛ*å�Ý
��äpÛ1ÝL¼�à�á �TÞMê/ß�ß1â/Ý�Ð�Ý,ã�ß1áIÁ�ÞMåkë(ß�à"é�à"ß"Ý,ç ß"Þ
æ/ÝEß"ÝEÛ*ç4åkë/Ý8á&â/Ý,ãkåqäpÞ��bß"ÝEÛ,ñ¶à�æ/Ý,à1ß1åkëbá2ß1å�ÞMë¥þÓ�'í|Ô(ÿ`ð�[]ð
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Q tDdxDfuk`lDd�g�fbÎ1{vtvg�n|{*��d-�oÍ-{*n|mIgp�Bq�w1~ Ý âbåkà4ãkÝEî9Ý,ã�Þ��Lß1âbÝGá9äEäEåkæ/Ý,ëÉßDá9ëbá9ã�é�à1åkà��bÛ1Þ0î�åkæ/Ý,àJá9ë åkë(ß"ÝEÛ*Ý,à"ß1åkë/ì
Ýp�/á9ç��¹ã�Ý¦Þ��Zß1â/ÝFæbå3�TÝEÛ1Ý,ëbäpÝ��TÝEß]¼BÝEÝ,ë��bÛ1Ý,à1äpÛ	å��TÝ,æ��bÛ1Þ�äpÝ,æbê/Û1Ý,à�á9ëbæIÝ,à"ß1á �¹ãqåkà1â/Ý,æ��bÛ*á9äpß1åkäpÝ��Tß1â/ÝFá9æbá �¹ß1á2ß1å�ÞMë
Þ����¹Û1Þ!äpÝ,æ¹ê/Û1Ý,à.Þ0î9ÝEÛFß1åkçFÝ��^á9ëbæ¢ç4å�ì9Û*á2ß1å�ÞMë¡ß"Þ;¼6á2Û*æ?ß1â/Ý��TÞMêbëbæ¹á2Û*å�Ý,à8Þ���à1á �Ý��TÝ,âbá0î!å�Þ9Û0ðI�BÝ,äEá9êbà"ÝDÞ���ß1â/Ý
ç&á9ëÉé¡âbÝ,ãkåkäpÞ��bß"ÝEÛ&ç&åqà1à1å�ÞMëbà¦ß1âbá2ßFÛ	á9ëj�Û*ÞMç Ð�åkéMá2ÛE�¹á%Ã�å�ÛFß"Þ�ÏTá%Ã�âÉê�á9ë¹æ$�¹á9ämÃv�6ß1â/ÝKäpÞMë(ß"Û*ÞMãkã�ÝEÛ*à<ß"Ý,à"ß1å��¹Ý,æ
ß1âbá2ß�å�ß�æbåkæDëbÞ9ß�à"ÝEÝ,çá¼^Þ9Û1ß1âIâbá9ëbæ¹åkë/ì<ß1â/Ý,çòÞ2�óá9ë¹æ@à�¼�åkß1ä*âbåkëbì¦ß1âbÝ,ç Þ;î9ÝEÛ�ß"ÞJß1â/Ý Ý ��§�¨\�Û1Ý'&!ê/Ý,ëbäpé��¾Þ9Û
ÞMëbã�é-á��¾ÝL¼#ç&åkë!ê/ß"Ý,àEð>¬^à"ß1á �¹ãkåkà*â/Ý,æ��bÛ*á9äpß1åkäpÝ�ÄíÃ9ÝEÝ
��åkë/ìFß1â/ÝCâbÝ,ãkåkäpÞ��bß"ÝEÛ*à�ê¹ëbæ/ÝEÛ�ß1â/ÝLäpÞMëÉß"Û1ÞMãrÞ���ß1â/ÝLÝ,ëbÛ1ÞMê/ß"Ý
äpÞMëÉß"Û1ÞMãkã�ÝEÛ8åkëbà1ß"Ý,á9æ@Þ��Bâbá9ëbæbåkëbì&ß1â/Ý,ç Þ2�¢ß"Þ[ß1â/Ý Ý ��§8¨7äpÞMë(ß"Û*ÞMãkã�ÝEÛ�Æ�á ��TÝ,á2Û1Ý,æIß"Þ.�TÝ<à1á �¾Ý<ê¹ë(ß1åkãcß1â/ÝFæbá,é
ß1â/ÝCâbÝ,ãkåkäpÞ��bß"ÝEÛ*à,ñ��®Ý,â¹á,î�å�Þ9Û�æbå��®ÝEÛ1Ý,æ��¾Û1ÞMç ë/Þ9Û*ç&á9ã)�bå`ð�Ý9ð��¹ß1â/ÝEéDà"ß1á0é9Ý,æGã�ÞMëbì9ÝEÛ�åkëDß1âbÝ Ý ��§8¨ á9ëbæ@î9Ý,ë(ß1êbÛ1Ý,æ
�TÝEé9ÞMëbæFá	�¾ÝL¼�ç&åkã�Ý,à�åkëbà*åkæ/ÝBß1â/Ý��®ÞMê¹ëbæbá2Û*å�Ý,à,ð¬�à1ß1á �¹ãkåkà1âbÝ,æ��bÛ	á9äpß1åkäpÝ�ë/ÞLã�ÞMë/ì9ÝEÛZá9à*à1ê/Û1Ý,æFà1á �¾ÝEß=é<êbëbæbÝEÛ�ß1âbÝ,à"Ý
äpÞMëbæbåkß1å�ÞMëbàEð��ïäpÞMç��¹ãkåkäEá2ß1åkëbì��¾á9äpß"Þ9Û<åkë ß1â/ÝJá9äEäEåkæ/Ý,ëÉß ¼6á9àLß1â/Ý-êbëbå�î9ÝEÛ*à*á9ã�ç&åkà1êbë¹æ/ÝEÛ*à"ß1á9ëbæ¹åkë/ì4Þ��6Ý,á9ä	â¢Þ��
ß1â/ÝCäpÞMëÉß"Û1ÞMãkãkÝEÛ*àEñ/Û1Ý,à��TÞMëbà*å��¹åkãkåkß1å�Ý,à_¼�å�ß1â[Û*Ý,à��TÝ,äpß�ß"Þ&ß"Û*á9äXÃ!åkëbì���Û*ç.éDâ/Ý,ãkåkäpÞ��¹ß"ÝEÛ*àEð

��ëbÞÉÞqÃ-à1ê/ì9ì9Ý,à"ß1à�ß1âbá2ß�ß1â/Ý�î�ïI� ý*ù�î�î7ëbÞ9Û*çïäpÞMë(ß"Û	å��¹ê/ß"Ý,æ[ß"ÞFß1â/Ý(�½���!/�[äpÛ1ÝL¼Lñ¶à�ì9Ý,ë/ÝEÛ*á9ãXÛ1Ý,ãqêbäpß1á9ëbäpÝ
ß"Þ-Ý,ë��Þ9Û	äpÝ.Û*ê¹ã�Ý,à
��äpÞMëÉß"Û*å���ê/ß"Ý,æKß"Þ��)½���!/�Gë/Þ9ß�äpÞ9Û1Û1Ý,äpß1åkë/ìI¬�á2ìMãkÝ�ß�ãkå�ìMâÉßEñ¶à�åkç��bÛ1Þ��TÝEÛ��GÞ�æ/Ý ��äpÞ�æ/Ý��Xá9ëbæ
æbåkà*äpÞMê/Û*á2ì9Ý,æ:äpÞMë(ß"Û*ÞMãkã�ÝEÛ*à>�¾Û1ÞMç �¹êbà1âbåqë/ì4â/Ý,ãkåqäpÞ��bß"ÝEÛ���åkã�Þ9ß1à�ß"Þ-ß1âbÝ Ý ��§�¨S�¾Û1Ý'&!ê/Ý,ëbäpé<¼�âbÝ,ëGß1âbÝEéKÝ,ë(ß"ÝEÛ*Ý,æ
�iÛ*á�&��TÝ,äEá9êbà1ÝLß1â/ÝEéW¼^ÝEÛ1ÝCÛ1Ý,ãkêbäpß1á9ëÉß�ß"Þ4à1á0éDçFÞ9Û1Ý8ß1âbá9ëKá ��à"ÞMãkê/ß"Ý,ã�é[ë/Ý,äpÝ,à1à*á2Û1é9ð

��äEäpÞ9Û*æbåkëbì&ß"Þ��/ë/ÞÉÞqÃv�bß1â/ÝEÛ*Ý ¼BÝEÛ1Ý.á9ãkà1ÞJë/Þ&Ýp�r�¹ãkåqäEå�ß�Þ9Û�¼�Û*å�ß"ß"Ý,ë��¹Û1Þ!äpÝ,æ¹ê/Û1Ý,à�Û1ÝEìMá2Û	æbåkë/ì&ß1âbÝ.äpÞMëÉß"Û1ÞMãcÞ��
â/Ý,ãkåqäpÞ��bß"ÝEÛ*àEð[ �Ý-à"ß1á2ß"Ý,à¦ß1âbá2ßCÛ	á9æbå�Þ@äpÞMëÉß1á9äpßV¼�å�ß1â¥â/Ý,ãqåkäpÞ��bß"ÝEÛ*à-¼6á9à¦ã�ÞMà"ß��¾Û1Ý'&!ê/Ý,ëÉß1ã�é��y�¹êbßLß1â/ÝEÛ1Ý�¼^ÝEÛ1Ý-ë/Þ
�bÛ1Þ�äpÝ,æbê/Û*Ý,à^ß"Þ��¾ÞMãkã�Þz¼à¼�â/Ý,ë-ß1âbåkàBÞ�äEäEê/Û1Û1Ý,ærð_�iëDäpÞMëÉß"Û*á9à"ß
�ÅÁ^å��TÝEÛ�äEãká9åkç&àBß1â/Ý��½W��!/�[Þ��®ÝEÛ	á2ß1å�ÞMëbà�ç&á9ë!êbá9ã
à1á0é!à
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`Uñ ·bÈp¬�°^µ�ò9À`«�¬X¯*¿iÀ`µ¶»°�ÁbXò9À`«�¬TÁ�«�¯»±;"Æ4¿i²`¬iÆ-±;µÇ±�°�	Àb¿i»°EÀ�²`µ¶¼�¸;À`¬�À`�À`«�µ¶Ábº2¯1²�À`µÇ¿i¸�ÅÇ¯*²�¯	¿i¿�µÇ±;¬�°EÀ"³»Æ®¬X¿"¯	°^À=¯ifp¬X¯	±;È	¯	°EÀ=¯	Ä	¬Xiò2À`«;¬

¯	¿i¿�µÇ±;¬�°EÀrµ¶°,Èp¬�Á�À`µ¶Äp¯1À`µÇ	°�À`^º9¬i²�ò3*²\Ï�¯^Á`¯mò3¬iÀ�Î�¯*¸2±0µ¶Àr	°�À`«;¬�	º9¬i²=¯*À`µ¶»°�iò!À`«;¬�Á·Î0Á�À`¬bÏ?¯*°2±�µÇ±;¬�°EÀ`µ�ò Î�º9	À`¬i°,À`µÇ¯*Å(µ�Ï�º0²`*È»¬bÏ�¬�°EÀ`Á�Â
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Õ" �Ý,ãkåkäpÞ��¹ß"ÝEÛ*à4á2Û1ÝGáóâbå�ìMâ�åqë(ß"ÝEÛ1Ý,à1ß&ß"Û*á9ämÃ�á9ë¹æ à1â/ÞMê¹ãkæ��®ÝGâbá2Û*æ�äpÞ��¹åkÝ,æ�ÝEî9ÝEÛ1éP�¹î9ÝGç4åkëÉêbß"Ý,à
åqë¥ß1ê/ÛmÃ9ÝEé¢á9ëbæóÝEî9ÝEÛ*é¥ß]¼BÞIç4åkëÉêbß"Ý,à.åkëÌ�>Û	á�&¹ð Ý â/Ý,à"ÝJäpÞ!Þ9Û*æbåqëbá2ß"Ý,à.à*â/ÞMêbãkæ^�TÝJÛ1Ý,äpÞ9Û*æ/Ý,æ¡åkëóá
àE�®Ý,äEåqá9ã/ã�Þ9ì��TÞÉÞqÃv�1�TÝ,äEá9êbà"Ý�Û*á9æ¹á2ÛZäpÞMë(ß1á9äpßG¼�å�ß1âFâ/Ý,ãkåqäpÞ��bß"ÝEÛ*à�åkà�ã�ÞMà1ßZá9ëbæ<ß1â/Ý�Û*á9æbá2Û^à"é!ç��TÞMã�Þ9ì9é
þvÔèï�ý"ÿqäEá9ë��TÝLà1êbàE�®Ý,ë¹æ/Ý,æÖbþÓ�'í|Ô2ÿ`ð

Ý â/ÝEÛ*Ý-åkà<ë/Þ:åkë��¾Þ9Û*ç&á2ß1åkÞMë¢åkë¢ß1â/Ý��¹ê���ãkåkäEã�é:á,î2á9åkãká �¹ãkÝ.�¹á2Û*ß1à.Þ���ß1â/ÝDá9äEäEåkæ/Ý,ëÉß¦Û*Ý
�®Þ9Û*ß¦á �TÞMê/ß<á9ë(é¡à��TÝ,äEåká9ã
ã�Þ9ì��TÞ!ÞqÃJÞ9Û�¼�â/ÝEß1â/ÝEÛ�à1ê¹ä*âKá��¹Û1Þ!äpÝ,æ¹ê/Û1Ý�¼Bá9à�ë/Þ9Û*ç&á9ãqã�é��¾ÞMãkã�Þ;¼BÝ,æXð

Q tDdÎ1Î9lDnpdg�f�d-tyx Q tDÎ1{vtyw�mow
gpfutvg6T futvg�d*�4T\{�xBfr�Iw1~ �ië@ì9Ý,ë/ÝEÛ*á9ã)�®ß1â/Ý��½���!/�DäpÛ1ÝL¼ÕÄ�á9ëbæGß1â/Ý���!�¬�Æ
à1âbá2Û*Ý,æ&ß1â/Ý�äpÞMç&çFÞMëJî!å�ÝL¼×ß1âbá2ß^âbÝ,ãkåkäpÞ��bß"ÝEÛBá9äpß1å�î!åkß1å�Ý,à�¼BÝEÛ1Ý�ë/Þ9ß^á9ëJåkë(ß"ÝEì9Û	á9ã-�¹á2Û*ßZÞ���§�Á5!�á9å�Û�Þ��TÝEÛ*á2ß1åkÞMëbàEð
Ý â/ÝEÛ*Ý�¼6á9àBá9ãqà"Þ¦á¦ç&åkà*êbëbæ/ÝEÛ*à1ß1á9ëbæbåkë/ì8á �TÞMê/ß5¼�âbåkä	â��bÛ*Þ0î�åkà1å�ÞMëbà�Þ��rß1â/Ý	� Ý § á ��¹ãkåkÝ,æ&ß"Þ���Û*ç.é4â/Ý,ãqåkäpÞ��bß"ÝEÛ
á9äpß1å�î�å�ß1å�Ý,àEð

�GÞMà"ß<Þ���ß1â/Ý��TÝEÞ��¹ã�ÝJåqë(î9ÞMã�î9Ý,æ?åkëóß1â/ÝDäpÞMë(ß"Û*ÞMã^Þ���ß1â/Ý�ß���'í2à$¼BÝEÛ1Ý[êbëbá;¼Bá2Û1Ý-Þ���ß1âbÝ.�bÛ*Ý,à"Ý,ëbäpÝ-Þ���ß1â/Ý
�6ãká9ämÃG �á;¼�Ã!à�åkë@ß1â/Ý Ý ��§�¨ ß1âbá2ß�æ¹á,é��®ß1â/Ý.ã�ÞMëbÝLÝp��äpÝ
�¹ß1å�ÞMëV�TÝEÛ*â¹á �¹à/�TÝ,åkë/ìFß1âbÝCÝ,ë/Û1ÞMêbß"Ý.äpÞMëÉß"Û1ÞMãkã�ÝEÛ�¼�â/Þ
Ã�ë/ÝL¼ ß1â/ÝEé2¼BÝEÛ1Ý�ß1â/ÝEÛ1Ý>�¹ê/ß6á ��¹á2Û1Ý,ëÉß1ã�éFß1â/ÞMê/ìMâÉß6ß1â/ÝEé2¼BÞMêbãkæ-à"ß1á,é-á2ß6ß1â/Ý	�®ÞMê¹ëbæbá2Û*å�Ý,àZÞ��cß1â/Ý Ý ��§8¨ á9ëbæ
ß1â!êbà�¼^ÝEÛ*Ý��¾á2ÛC�¾Û1ÞMç ß1â/Ý,å�Û�á9äpß1êbá9ãcã�Þ!äEá2ß1åkÞMëDæ/ÝEÝ
�6¼�å�ß1âbåqëJå�ßEð Ý â/Ý Ý ��§�¨#äpÞMë(ß"Û1ÞMãqã�ÝEÛ�ß"Ý,à"ß1å��¹Ý,æ[ß1â¹á2ß�â/ÝLâbá9æ
ë/ÝEî9ÝEÛ<ß1á9ã�Ã9Ý,æ¢ß"ÞGß1âbÝ-�6ãká9äXÃó �á;¼�Ã�à
É�ß/ÞMãkã�Þz¼�åkë/ì@ß1â/Ý,å�Û¦ß]¼BÞIä	â/Ý,ämÃ&�=åkëbà+¼�å�ß1âóß1â/Ý4Ý,ëbÛ1ÞMê/ß"Ý[äpÞMë(ß"Û1ÞMãqã�ÝEÛ'��ß1â/Ý
â/Ý,ãkåqäpÞ��bß"ÝEÛ*à�âbá9æIÛ1Ý,ç&á9åkë/Ý,æGÞMëIß1â/Ý<Ý,ë/Û1ÞMê/ß"Ý��¾Û1Ý'&ÉêbÝ,ëbäpéÇÄ�á9à�¼6á9à�ß1â/Ý¦ê¹à1êbá9ã)�Tá9äEäpÝ
�bß"Ý,æ^�bÛ	á9äpß1åkäpÝzÆ��XÝEî9Ý,ë á9à
ß1â/ÝEé-Ù¹ÝL¼ æ/ÝEÝ
�IåkëÉß"ÞFß1â/Ý Ý ��§8¨Lð

Ý âbÝKÝ,ë/Û1ÞMê/ß"ÝGäpÞMë(ß"Û1ÞMãqã�ÝEÛ'��¼�â/Þóâ¹á9æó�TÝEÝ,ë�åkë�äpÞMëÉß1á9äpßI¼�å�ß1â�ß1âbÝ@�6ãká9ämÃ� �á�¼�Ã�à
��âbá9æ×á9ë åkë¹á9äEäEê/Û*á2ß"Ý
çFÞ�æ/Ý,ã®Þ��)¼�âbÝEÛ1Ý�ß1âbÝ�âbÝ,ãkåkäpÞ��bß"ÝEÛ*à5¼BÝEÛ1Ý9ð_½ â/Ý,ë[ß1â/Ý8�6ãká9ämÃ[ �á;¼�Ã���åkã�Þ9ß1àBÞ9Û*å�ìMåkë¹á9ãkã�é<Û1Ý
�TÞ9Û1ß"Ý,æ-ß1â/Ý,å�Û6ß1á%Ã9ÝEÞ2�
�¾Û1ÞMçïß1â/Ý���Û*ç.é-�Iåkãkåkß1á2Û1éI!BÞ!Þ9Û*æbåqëbá2ß1å�ÞMë<!BÝ,ëÉß"ÝEÛ�á2ß>ÏTá%Ã�â!ê��bß1â/ÝEé[äpÞMë(ß1á9äpß"Ý,æIß1â/ÝCÝ,ë/Û1ÞMê/ß"ÝLäpÞMëÉß"Û1ÞMãkã�ÝEÛ�á9ëbæ
à1á9åkæóß1â/ÝEéÎ¼BÝEÛ1Ý��®ÞMê¹ëbæ^�¾Þ9Û�ä4ïIî&Ó2ð Ý â/ÝJÝ,ë/Û1ÞMê/ß"Ý-äpÞMë(ß"Û1ÞMãqã�ÝEÛFæbåkæ¥ë/Þ9ß+Ã�ë/Þ;¼ ß"Þ^¼�âbá2ß¦äEåkß=é¥ß1â/Ý-äEá9ãkãBà1å�ìMë
ä:ïoî&ÓFÛ1Ý
�¾ÝEÛ1Û1Ý,æ á9ë¹æ¥æbåkæ:ë/Þ9ß8ß"Û1éIß"Þ@ã�Þ!ÞqÃ:ê�� ß1âbåkà8åkë�Þ9Û*ç4á2ß1å�ÞMëXð&§�ß1â/ÝEÛCçFÝ,ç��TÝEÛ*à�Þ��Bß1â/Ý&äpÛ1ÝL¼èá9ãkà1Þ@âbá9æ
åkëbá9äEäEêbÛ*á2ß"Ý�ç&Þ!æ/Ý,ãqàZÞ��rß1â/Ý,åkÛ�Û1Ý,à��TÞMëbà*å��¹åkãkåkß1å�Ý,à
�2á9àBæbÝ,à1äpÛ*å��TÝ,æ&åkëJß1â/Ý�ë/Ýp�!ß6à"Ý,äpß1å�ÞMërð Ý â/Ý��6ãká9äXÃ4 �á�¼�Ã���åkã�Þ9ß1à
äEã�Ý,á2Û*ãkéóß1â/ÞMê/ìMâÉß<ß1â/Ý��½W��!/�Ç¼6á9àFß"Û*á9äXÃ!åqë/ì:ß1â/Ý,ç á9ëbæ?á9ãkà"Þ:ß1â/ÞMêbìMâ(ßFß1â/ÝKäpÞMëÉß"Û1ÞMãkãkÝEÛ*à+¼^ÝEÛ1ÝKê¹à1åkë/ìIß1â/Ý
Ð�Ý,ã�ß1áWÁ�ÞMåqë(ß�à"é!à1ß"Ý,ç�+×Þ9ß1â/ÝEÛm¼�åkà"ÝCâ/Ý,ãqåkäpÞ��bß"ÝEÛ���åkã�Þ9ß1à�¼BÞMêbãkæGë/Þ9ß�â¹á,î9Ý��bÛ1Þ0î�åkæ/Ý,æ@ß1â/ÝCÛ*ÞMê/ß"Ý.ëbá9ç&Ý,à�åkëKß1âbá2ß
¼6á,é9ð

Ý âbÝ��)½���!/�¥äpÛ1ÝL¼�àCæ¹åkæ¥ë/Þ9ßCá �-�®Ý,á2Û.ß"ÞGâbá0î9ÝJá9äEäEê/Û	á2ß"Ý-çFÞ�æ/Ý,ãkàLÞ��Bß1âbÝJ�6ãká9ämÃ¥ �á�¼�Ã!à.ç&åkà1à1åkÞMë¥á9ëbæ
Û1ÞMã�Ý<åkë §�Á5!�ð��!ÞMç&Ý¦Þ���ß1â/Ý¦Ù�á�¼BÝ,æ äpÞMë(ß"Û*ÞMã�á9äpß1å�ÞMëbà8à"ÝEÝ,ç ß"ÞKâbá0î9Ý¦Û*Ý,à1êbã�ß"Ý,æW�¾Û1ÞMç áJçFÝ,ëÉß1á9ã�çFÞ�æ/Ý,ã�ß1âbá2ß
â/Ý,ãkåqäpÞ��bß"ÝEÛ*à�ÞMëbãké.¼BÝ,ë(ß�ß"Þ�ÏTá%Ã�âÉêKá9ë¹æDß1â/ÝEÛ1Ý
�¾Þ9Û1ÝCæbåqæDë/Þ9ß�ë/ÝEÝ,æKß"Þ��®Ý8ß"Û	á9ämÃ9Ý,æGÞ9Û�ß"Þ��¾ÞMãkã�Þz¼ ß1â/ÝCà"ß1á9ë¹æbá2Û*æ
Ý ��§�¨Y�¹Û1Þ!äpÝ,æ¹ê/Û1Ý,àEð

��à�¼�åkß1â[ß1â/Ý��¹åkã�Þ9ß1à�á9ë¹æDß1â/Ý,å�Û�î�åkà1ê¹á9ã�Û*Ý,äpÞ9ìMëbå�ß1å�ÞMëDß"Û	á9åkëbåkë/ì���ß1â/Ý.åkëbäpÞ9Û1Û1Ý,äpß�ç&Ý,ë(ß1á9ã�çFÞ!æbÝ,ãkà�ç&á,éDâbá0î9Ý
�TÝEÝ,ëKá2ß�ã�Ý,á9à1ßC�¹á2Û1ß1åká9ãkãké4ß1â/Ý8Û1Ý,à*êbã�ß�Þ���ß1â/ÝCåkëbá9æbÝ'&Éêbá2ß"Ý(�½���!/�-ß"Û*á9åkë¹åkë/ì<ß1â/ÝLß"Ý,á9ç Û1Ý,äpÝ,å�î9Ý,æXð

z�{�{*npx:m}tyd�g|mI{vtYR�qs{*tDÍyTSlD�Igpmo�:�If\z�{vtvg�n|{*�}�ofPn|w�~ ��à4çFÝ,ëÉß1å�ÞMë/Ý,æ�Ý,á2Û	ãkå�ÝEÛ'�BäpÞÉÞ9Û*æ¹åkëbá2ß1å�ÞMë$�bÛ*Þ��¹ã�Ý,ç&à
á2Û1Ý.�®ÝEÛ*î�á9à1åkî9Ý&åkë ß1âbåkà.á9äEäEåkæ/Ý,ëÉß.æbêbÝFß"Þ@Þ0î9ÝEÛ	ãká ��¹åkëbì@äpÞMë(ß"Û*ÞMã�Û1Ý,àE�®ÞMë¹à1å��¹åkãqå�ß1å�Ý,à�á9ë¹æóäpÞMë���êbà1å�ÞMëóá �®ÞMêbßLÛ1Ý'�
à��TÞMëbà1å��¹åkãkå�ß1åkÝ,àcåkëFß1âbÝ��TÞMêbëbæbá2Û*é.á2Û1Ý,á9à^Þ��Tß1â/Ý�äpÞMëÉß"Û1ÞMãkã�Ý,æ��bÛ1Þ�äpÝ,à1àEð��@ÞMà1ß^ë/Þ9ß1á �¹ãké��Éß1â/Ý�â/Ý,ãkåkäpÞ��bß"ÝEÛ	àZêbà1êbá9ãqã�é
Þ��TÝEÛ*á2ß"Ý,æ?äEã�ÞMà"Ý-ß"ÞGß1âbÝ.�TÞMêbëbæ¹á2Û1éGÞ���ß1â/Ý Ý ��§�¨(��Û1Ý,à*êbã�ß1åkë/ìKåqëóäpÞMë���êbà1å�ÞMë¢Þ0î9ÝEÛV¼�âbÞ^¼6á9àCÞ9ÛFà1âbÞMêbãkæ��TÝ
äpÞMëÉß"Û1ÞMãkãkåkëbì¦ß1âbÝ,çDð

Ý âbÝ^Þ �JäEåqá9ã���äEäEåkæbÝ,ë(ß�¨�Ý
�TÞ9Û1ß�ë/Þ9ß"Ý,æFá8à1åkìMëbå���äEá9ëÉß�á9çFÞMê¹ë(ß�Þ���äpÞMë�¾êbà*å�ÞMë+¼�å�ß1âbåkëCß1â/ÝC�)½���!/�¦ç&åqà1à1å�ÞMë
äpÛ1ÝL¼ Û1ÝEìMá2Û*æ¹åkë/ìóß1âbÝ@ß"Û*á9äXÃ!åkëbì¢Û1Ý,àE�®ÞMë¹à1å��¹åkãqå�ß1å�Ý,à��Þ9ÛDâ/Ý,ãqåkäpÞ��bß"ÝEÛ*àIþ±í�ÿ`ð Ý â/ÝG�Iåkà1à1åkÞMën!BÛ1ÝL¼ã!BÞMç&ç4á9ëbæ/ÝEÛ
ß"Ý,à"ß1å���Ý,æ4ß1âbá2ßBë/Þ��TÞ!æbé+¼6á9àBà��TÝ,äEå���äEá9ãkã�é<á9à1à1åkìMë/Ý,æ4Û*Ý,à��TÞMëbà1å��¹åqãkå�ß=é��Þ9Û6çFÞMëbå�ß"Þ9Û	åkë/ìLâ/Ý,ãkåqäpÞ��bß"ÝEÛ�ß"Û*á|�-ä�åkë4ß1â/Ý
Ö�Þ%�Zß�ãkéZ�,Ï®ÞMëbÝ�á9ëbæFß1â¹á2ß^âbåkà�äpÛ1ÝL¼��TÝ,ãkå�ÝEî9Ý,æ<ß1âbÝ�â/Ý,ãkåqäpÞ��bß"ÝEÛ*à_¼BÝEÛ1Ý�ë/Þ9ßBåkëbäEãkê¹æ/Ý,æ<åkëFß1â/Ý,å�Û�Þ9Û*æ/ÝEÛ*à�þÓ�'í|Ô(ÿ`ð Ý â/Ý
�!ß1á��È½ Ý,á �TÞMëbà�Ð�å�Û1Ý,äpß"Þ9Û4ç4á9æ/ÝKá��TÞMåkë(ß<Þ���ë/Þ9ß$Ã!ëbÞ;¼�åkëbìÂ¼�âbá2ßFß1â/ÝD�6ãká9ämÃ� �á�¼�Ã�à&æ/Þ�ÉjÕ��iß2¼Bá9à4à"ÞMçFÝ
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Ã�åkëbæ:Þ���á@àE&!êbå�Û*Û1Ý,ã�é@ç&åqà1à1å�ÞMëÖ¥þÓ�'í|ÔMÿ`ð�Ð�ê/Û*åqë/ìDß1â/ÝJäpÞMêbÛ1ßCç&á2Û1ß1åqá9ã�Þ��6ß1â/Ý��!Ý,ë¹å�Þ9Û(Ð�å�Û1Ý,äpß"Þ9Û'��ß1â/Ý.�½���!/�
ß1á9ë?Ã9ÝEÛCäpÞMëÉß"Û1ÞMãkãkÝEÛ�ß"Ý,à1ß1å��¹Ý,æ:ß1âbá2ß8åkëIß1â/Ý��bÛ*åkÝ'��ë/ì4ß1âbÝ<äpÛ*ÝL¼íÛ1Ý,äpÝ,å�î9Ý,æ ê��TÞMëIá2Û1Û*å�î2á9ã�á2ß-�iëbäEåkÛ*ãkå�Ãv�¹ß1â/Ý��!ß1á��
½ Ý,á �TÞMëbà�Ð�å�Û*Ý,äpß"Þ9Û�âbá9æDà1á9åkæDá �TÞMê/ß�âbÝ,ãkåkäpÞ��bß"ÝEÛ*àBÙ�é!åkëbì<åqë[ß1â/ÝLÖ�Þ%�Zß�ã�é&�,Ï®ÞMë/Ý��*Ö Ý â/ÝEé®ñ�Û1Ý8ß1â/ÝEÛ1Ý����ê/ß�æ/ÞMëXñ�ß
�¹á0éGá9ëÉé@á2ß"ß"Ý,ë(ß1åkÞMë ß"Þ[ß1â/Ý,çDð Ö Ý â/Ý+¬�ë/Û1ÞMêbß"Ý¦äpÞMëÉß"Û1ÞMãkã�ÝEÛ�ß"Ý,à"ß1å��¹Ý,æIß1âbá2ß�ß1â/Ý¦â¹á9ëbæ/Þ2���bÛ*Þ!äpÝ,æbêbÛ1Ý,à�á �-�¹ãkå�Ý,æ
ÞMëbã�é[ß"Þ.�¹ìMâ(ß"ÝEÛ	àEð�Õ�½ Ý.ì9Ý,ë/ÝEÛ	á9ãkã�éDâbá,î9Ý<ë/Þ4à1ÝEß��bÛ*Þ!äpÝ,æbêbÛ1Ý,àC�¾Þ9Û�á9ëÉéDÞ���ß1â/ÝCâ/Ý,ãkåqäpÞ��bß"ÝEÛ*àEð�ðEð,ð�½ Ý<ë/ÝEî9ÝEÛ�âbá9æ
á9ëÉé þ î9ÝEÛ��¹á9ã3ÿrìMêbåkæ¹á9ëbäpÝ4þ Þ9Û�ß"Û*á9åqëbåkë/ì2ÿrá2ß�á9ãkãTÞMë@â/Ý,ãkåkäpÞ��bß"ÝEÛ	àEð Ö�þÓ�'í|ÔMÿ
!BÞ!Þ9Û*æbåqëbá2ß1å�ÞMë��¹Û1Þ��¹ã�Ý,ç&à^á9ãkà"Þ¦Ýp��åqà"ß"Ý,æ��®ÝEßg¼^ÝEÝ,ë[ß1âbÝ�á9äpß1å�î�å�ß1å�Ý,àBÞ��rß1âbÝ�à1êbÛ1î9Ý,åkãkãká9ë¹äpÝ/�TÝEÛ*à"ÞMëbë/Ý,ã�á9ëbæ-ß1â/Ý

Þ9ß1â/ÝEÛFäpÞMëÉß"Û1ÞMãkã�ÝEÛ*à,ðWÐ�ê/Û*åqë/ì@ß1â/Ý[åkëÉî9Ý,à"ß1å�ìMá2ß1å�ÞMë¢Þ���ß1âbÝ-á9äEäEåkæbÝ,ë(ß
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��å�ßCåkà.äEã�Ý,á2Û¦ß1âbá2ß
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��êbà1å�ÞMëDÝEî9Ý,ë��!éDÝp�u�TÝEÛ*å�Ý,ë¹äpÝ,æKäpÞMë(ß"Û*ÞMãkã�ÝEÛ*à�á9ëbæKß1âbÝCà"ß1á��¢åkë¹à"ß"Û*êbäpß"Þ9Û*à�á �®ÞMêbß�Û1Ý,à��TÞMëbà1å��¹åkãkå�ß1åkÝ,à<�¾Þ9Û�â¹á9ëbæbãkåkëbì
â/Ý,ãkåqäpÞ��bß"ÝEÛ*à
����ë/Þ!ÞqÃ�ñ¶à�Ýp�u��ãká9ëbá2ß1å�ÞMëGåkà�ëbÞ9ß�î9ÝEÛ1é@äpÞMëÉî�åkëbäEåkë/ì/ð��íçFÞ9Û1Ý��¹ãká9êbà1å��¹ã�Ý�Ýp�u��ãká9ëbá2ß1å�ÞMëGåkà�à*åkç��¹ã�é[á
ãká9äXÃ Þ��BìMê¹åkæbá9ëbäpÝ4á9ë¹æóæ/Ý,ãkåqë/Ý,á2ß1å�ÞMë:Þ���Û1Ý,à��TÞMëbà*å��¹åkãkåkß1å�Ý,à/�!é:ß1â/ÝJç&á9ë¹á2ì9Ý,çFÝ,ë(ß<ã�ÝEî9Ý,ã^á �®Þ;î9Ý9ð���ë¹æ ÝEî9Ý,ë¢å��
ß1â/ÝLÛ*ÞMã�Ý,à�Þ���ÝEî9ÝEÛ1é9ÞMë/Ý¦åkëKà1ê¹ä*âKáJà"ß"Û*êbäpß1ê/Û*ÝLâbá9æ��TÝEÝ,ë6¼BÝ,ãkã��=æ/Ý'�®ë/Ý,æ[Þ9Û*å�ìMåkë¹á9ãkã�é��/êbëbäpÞMëÉß"Û1ÞMãkã�Ý,æ@ã�Þ!äEá9ãcá9æbá �?�
ß1á2ß1å�ÞMë[ß"Þ&çFÞ9Û*Ý�Ý©�-äEå�Ý,ë(ß��bÛ*Þ!äpÝ,æbêbÛ1Ý,à6á9ëbæ[á9à"é!ë¹ä*â/Û1ÞMëbÞMêbà6ÝEî9ÞMãkê/ß1å�ÞMë-Þ���ß1â/Ý8æbå3�TÝEÛ1Ý,ë(ß��¹á2Û*ß1à^Þ���ß1â/Ý8äpÞMë(ß"Û*ÞMã
à"ß"Û*ê¹äpß1ê/Û1ÝJäpÛ*Ý,á2ß"Ý,æ�æ/é!àE�¾êbë¹äpß1å�ÞMëbá9ãkå�ß1åkÝ,à8á9à.ß1åqçFÝ.��á9à1à"Ý,æXð Ý â/ÝJâbÝ,ãkåkäpÞ��bß"ÝEÛ*à¦á9ëbæÌ�b��Ý,æÌ¼�åqë/ì@á9å�Û*äpÛ	á �ß<âbá9æ
à"Ý
�¹á2Û	á2ß"Ý.äpÞMëÉß"Û1ÞMãcà"ß"Û	êbäpß1ê/Û1Ý,à�ß1â¹á2ß�ÞMëbã�é #"ÞMåkë/Ý,æ���á9å�Û*ã�é-âbå�ìMâDê��@ÞMëKß1â/ÝCâ¹å�ÝEÛ*á2Û*ä	â(éDá9ëbæ��bá9à�åkà�æ/Ý,à*äpÛ*å��TÝ,æDåkë
ß1â/Ý8ë/Ýp��ß�à"Ý,äpß1å�ÞMë���ß1â/ÝEÛ1Ý�¼BÝEÛ1Ý8äpÞMç&ç¦êbëbåkäEá2ß1å�ÞMë��bÛ*Þ��¹ã�Ý,ç&à7�TÝEß]¼BÝEÝ,ë[ß1â/Ý8äpÞMç��TÞMë/Ý,ë(ß1à�á2ß6ß1â/Ý8âbåkìMâ/ÝEÛBãkÝEî9Ý,ãkà
Þ���ß1â/ÝCäpÞMëÉß"Û1ÞMãcâbåkÝEÛ*á2Û*ä*âÉé����¹á2Û1ß1åqäEêbãká2Û*ã�é��®ÝEßg¼^ÝEÝ,ë@ß1â/Ý(��Û*çCéD�Iåkãkå�ß1á2Û*éW!BÞ!Þ9Û*æbåkëbá2ß1åkÞMë6!6Ý,ë(ß"ÝEÛVÄ��"!�!�Æ6á9ëbæ
ß1â/Ý+!6ÞMç��¹åqë/Ý,æ�ß/Þ9Û*äpÝ,à>��å�Û�!BÞMç��TÞMë/Ý,ëÉß-Äº!Cßu��!�Æ�â/Ý,á9æ&!êbá2Û1ß"ÝEÛ	àEð

�yfufuxD�BdÎ|ÙóeZn|{*q gp�Df�z�{*tvg�n|{*�}�ofPxã�(n|{�Î1fuw'w�~ �/å�ìMëbá9ãkà6ß"ÞJß1â/Ý��½W��!/���Û*ÞMçòß1â/ÝC�6ãká9äXÃK �á;¼�Ã�à�¼BÝEÛ1Ý
åkëbäpÞMë¹à1åkà"ß"Ý,ëÉß^æbêbÝ�ß"Þ<ãkåkë/Ý'�`Þ��U�=à1å�ìMâÉß^ãkåqç&å�ß1á2ß1å�ÞMëbà�á9ëbæ4ß1âbÝ�çFÞMêbëÉß1á9åkë/ÞMê¹à�ß"ÝEÛ1Û	á9åkëJåqë2¼�âbåqä*â&ß1âbÝ��6ãká9äXÃ4 �á;¼�Ã�à
¼BÝEÛ1ÝLÙ¹é�åkë/ì/ð Ý â/ÝCâ/Ý,ãqåkäpÞ��bß"ÝEÛ*à�ê¹à"Ý,æDß1â/ÝLß"ÝEÛ*Û*á9åkëKß"ÞJç&á9à�ÃDß1â/Ý,ç&à1Ý,ã�î9Ý,à/�¾Û1ÞMçòá9å�Û�æ/Ý
�¾Ý,ëbà"ÝLÛ*á9æ¹á2Û*à
��¹êbß�ß1âbåkà
ß"ÝEÛ1Û*á9åqë ç&á9à�Ã�åkë/ìDá9ãkà"ÞKäEá9êbà1Ý,æ ß1â/ÝFÛ*á9æbá2Û8Û*ÝEß1ê/Û*ëbà	�¾Û1ÞMç ß1â/Ý&�6ãká9äXÃ: �á�¼�Ã!à8ß"Þ@ß1â/Ý��)½���!/�:Ä�á9ë¹æ:ß"ÞKß1â/Ý
�¹ìMâÉß"ÝEÛ*àiÆBß"Þ��¾á9æ/ÝLá2ß�î�á2Û*åkÞMêbà�ß1åkçFÝ,à,ð

Í moqsfVÿ�dÍ*w�~ ��ç��TÞ9Û1ß1á9ë(ß�ß1åqçFÝCãká2ìMà�äpÞMë(ß"Û*å��¹ê/ß"Ý,æKß"Þ4ß1â/Ý.á9äEäEåkæbÝ,ë(ß
�®à1êbä*âGá9à�ß1â/Ý.æ/Ý,ãká,é[Þ���Û*á9æbåkÞ&Û1Ý
�TÞ9Û1ß1à
�¾Û1ÞMç ß1â/ÝF�Bãqá9ämÃG �á�¼�ÃGâ/Ý,ãkåqäpÞ��bß"ÝEÛ*à�æbê/Ý.ß"Þ-Û	á9æbå�Þ[à1å�ìMëbá9ã�ß"Û*á9ëbà1ç4åkà1à1å�ÞMëV�bÛ1Þ��¹ãkÝ,ç&à�á9ë¹æGß1âbÝ,å�Û8åkëbá �¹åkãqå�ß=é-ß"Þ
êbà"Ý.ß1â/Ý Ý ��!/��� Ý Û*á9æ¹å�ÞMà�ê¹ë(ß1åkãrß1â/ÝEé@âbá9æIãká9ëbæ/Ý,ærð/��à�¼�å�ß1â@ß1â/Ý���!�¬/��ß1â/Ý¦àE�®ÝEÝ,æ^¼�å�ß1âH¼�âbåkä	âKß1â/Ý�ß���'í
�¹åkãkÞ9ß1à¦á9äpß"Ý,æ×á9ãkà"Þ^�bÛ*Þ0î�åkæ/Ý,æ¡ß1â/ÝKäpÞMëÉß"Û1ÞMãkã�ÝEÛ*àV¼�å�ß1â�ãkå�ß"ß1ã�Ý-ß1åkçFÝDß"Þ ÝEî2á9ãkêbá2ß"Ý@ß1â/ÝKà1å�ß1êbá2ß1åkÞMë¡á9ë¹æ�Û1Ý,à��TÞMëbæ
á ��bÛ*Þ��bÛ*åká2ß"Ý,ã�é9ð

KW»�µ¿°�o0¸-MWN"®E±%¸Å¹<±�»>¸jN^O�O?³ZQ�¸Å°±
�Iá9ë(éDä*â¹á9ë/ì9Ý,à�¼BÝEÛ1ÝCåkë¹à"ß1å�ß1ê/ß"Ý,æI¼�åkß1â[Û1Ý,à��TÝ,äpß�ß"Þ��½W��!/�DÞ��TÝEÛ*á2ß1å�ÞMëbà�á �¾ß"ÝEÛ�ß1âbÝLá9äEäEåkæ/Ý,ëÉß
É



� Ø ê 243�5 Î�Ë��76 Ê98 598 6 � �<;>= � Ì 8�� 6�� 5�2/2�� =��7;<Ë:��@ 5 ÍIÎ � �
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â/Ý,ãkåqäpÞ��bß"ÝEÛ*àEð
½ âbåkã�ÝKàE�®Ý,äEå���ä-Û1Ý,à��TÞMëbà1å���åkãkå�ß1å�Ý,àCÞ��8åkëbæbå�î�åkæbê¹á9ãkàCç&åkìMâ(ß��TÝKäpÞMëbà1åqæ/ÝEÛ1Ý,æ�â/ÝEÛ*ÝKåkë�á9ë�Þ �JäEåqá9ã�á9äEäEåkæ/Ý,ëÉß

á9ëbá9ã�é�à1åkà'��ß"Û1Ý,á2ß1åkëbì¥ß1â/Ý^!�ßr��!ïá9ë¹æ��"!�! á9àFÝ,ëÉß1å�ß1å�Ý,à&åkà4à1êr�JäEå�Ý,ëÉß��¾Þ9Û&ß1â/Ý��¹êbÛE�TÞMà"Ý,à¦Þ���ß1â¹åkà<Ýp��á9ç��¹ã�Ý
á9ëbá9ã�é�à1åkà,ð
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¼BÝ,ãkã��é�¹ãká9ë¹ë/Ý,æ��bá9ëbæ@ß1å�ìMâ(ß1ãké-Ýp��Ý,äEê/ß"Ý,æ:à1ä	â/Ý,æbêbã�Ý9ð/Ð�ÝEß1á9åkãkÝ,æ@ç&åkà*à1å�ÞMë��¹á9äXÃ�á2ì9Ý,à�¼BÝEÛ1Ý.Þ9Û1ìMá9ëbå�ÕEÝ,æ^¼^ÝEÝLÃ�à�á9ëbæ
çFÞMëÉß1âbà�åqëKá9æ/î2á9ëbäpÝ9ð�¨�å�ìMåkæ@à1ä*â/Ý,æ¹êbã�Ý,à�¼BÝEÛ1Ý(��ê��¹ãkåkà*â/Ý,æ[á9ëbæKÝp��Ý,äEê/ß"Ý,æIåkë��bÛ1Ý
��ãká9ëbë/Ý,æ.ç�Ó(ý'�2Ó0öÉõ»Ô»ð4�ië@äpÞMë=�
ß"Û*á9à"ß
�1��Û*ç.éCá,î�åká2ß"Þ9Û*à�â¹á9æ.ß"Þ�Û1Ý,á9äpß�ß"Þ8äpÞMëbà"ß1á9ëÉß1ã�éCä	âbá9ë/ìMåkëbì�ã�Þ�äEá9ã�æ/Ý,ç&á9ëbæ¹à
��á9ë¹æ.ß1âbÝEé(�bÛ*åkæbÝ,æLß1â/Ý,ç&à1Ý,ã�î9Ý,à
ÞMëGß1â/Ý,å�Û�Ù�Ýp��å���åkãkå�ß>é:þÓ�'0�í�ÿ`ð��BÝ,äEá9êbà"Ý¦Þ��Zß1â/Ý.ë¹á2ß1ê/Û1ÝCÞ���ß1â/Ý,å�Û�ç4åkà1à1å�ÞMë¹à
�/Ýp��á9äpß�ß1á%Ã9ÝEÞ2�¡ß1åkçFÝ,à�á9ëbæGæbÝEß1á9åkã�Ý,æ
Ù�å�ìMâÉßC�¹ãká9ë¹à��Þ9Û�âbÝ,ãkåkäpÞ��bß"ÝEÛ*à�¼^ÝEÛ1ÝCî!å�Û*ß1êbá9ãkã�é4åqç��TÞMà1à1å��¹ãkÝ�ß"Þ4à1ä	â/Ý,æbêbãkÝLåkëDá9æ/î2á9ëbäpÝ9ð Ý âbÝEé�¼BÝEÛ1ÝLÝEî9Ý,ëGçFÞ9Û1Ý
æbåÓ�-äEêbã�ß�ß"ÞLÝp�!Ý,äEêbß"Ý�¼�å�ß1âFç¦êbä*â&Û*å�ì9Þ9Û,ð Ý â/Ý��6ãká9äXÃ< �á�¼�Ã!àEñMÙ�å�ìMâÉß4�¹ãká9ë<äpÞMë(ß1á9åqë/Ý,æ&ß1â/Ý,åkÛZà1ä*â/Ý,æ¹êbã�Ý,æ<ß1á%Ã9ÝEÞ2�
ß1åkçFÝ��¹ß"Û*á9ëbà1å�ß�Û*ÞMê/ß"Ý,àC�TÝEß]¼BÝEÝ,ë�Ð�å�éMá2Û��¹á%Ã!åkÛ�ß1â/Û1ÞMê/ìMâGÚ8á2ß"Ý.�8ß"Þ�ÏTá%Ã!â!ê��bá9ëbæKß1â/Ý,å�Û�Û1ÝEß1êbÛ*ë[ß1åkçFÝ9ðB�^Ý,äEá9ê¹à"Ý
ß1â/Ý���Û*çCéIâ/Ý,ãkåkäpÞ��¹ß"ÝEÛ�äpÛ1ÝL¼�à�Û*á2Û1Ý,ã�é<Ã�ë/ÝL¼ Ýp�/á9äpß1ã�é^¼�â/ÝEÛ1Ý¦ß1â/ÝEéH¼BÞMêbãkæW�TÝ.ì9ÞMåqë/ì�¼�å�ß1âbåkëGß1â/Ý Ý ��§8¨7êbë=�
ß1åkã^á �ß"ÝEÛ<ß1â/ÝEé¾¼BÝEÛ1Ý��bÛ*å�Ý
�¾Ý,æ¥á2ß¦ß1â/Ý-�Iåkãkåkß1á2Û1éÌ!BÞÉÞ9Û	æbåkëbá2ß1å�ÞMëP!BÝ,ë(ß"ÝEÛ<á2ß�ÏTá%Ã!â!ê���çFÞMà"ßCÙ�å�ìMâÉß��¹ãqá9ëbàLÞMëbãké
åkëbæ¹åkäEá2ß"Ý,æ[ß1âbá2ß�¬^á2ìMã�Ý�ß�ãkå�ìMâÉß4¼^ÞMê¹ãkæ��TÝ�Õ�Þ��TÝEÛ*á2ß1åqë/ì4åkëDá9ëbæ@á2Û1ÞMêbëbæ[ß1â/Ý Ý ��§�¨Cð Ö
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�¹á2Û*á2ß1å�ÞMë¡Þ���ß1â/Ý���Û*çCéÇ¬�á2ìMã�Ý�ß�ãkå�ìMâÉß��¹åkãkÞ9ß1à��¾Û1ÞMç ß1â/Ý6!Cßu��!èÞ��TÝEÛ*á2ß1å�ÞMë¹à¦á9ë¹æs��å�Û
ß/Þ9Û*äpÝ��¹åkãkÞ9ß1à�á2ß���ëbäEå�Û	ãkå�Ã4äpÞMëÉß"Û*å��¹êbß"Ý,æKß"Þ-ß1â/ÝCäpÞMç&ç¦êbëbåkäEá2ß1åkÞMë@æbåÓ�-äEêbã�ß1å�Ý,à�ß1â¹á2ß�á9ã�Û1Ý,á9æbé-Ýp�/åkà"ß"Ý,æV�TÝEß]¼BÝEÝ,ë
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á9äEäEåkæ/Ý,ëÉßEð Ý âbÝ,à"Ý�äpÞMç&ç¦êbëbåqäEá2ß1å�ÞMëJÙ�á�¼�à6äpÞMëÉß"Û*å��¹êbß"Ý,æ4ß"Þ<ß1â/Ý�äpÞÉÞ9Û	æbåkëbá2ß1å�ÞMë&Ù�á�¼�àBá2ß6ß1âbåqà^ã�ÝEî9Ý,ãTá9ëbæ-á2ß6ß1â/Ý
ã�Þz¼^ÝEÛ�ã�ÝEî9Ý,ãkàEð
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Ã�ë/Þ;¼ù¼�â/Þ$¼Bá9à�åkë[ß1â/ÝLÖ�Þ%�Zß�ã�éZ�,ÏTÞMë/ÝCá9ëbæ6¼�â/ÝEß1â/ÝEÛ�ß1â/ÝEéW¼BÝEÛ1ÝCà1ê��-�®ÞMà1Ý,æ[ß"Þ��TÝ�ß1âbÝEÛ1Ý9ð� �Þ;¼BÝEî9ÝEÛ'�®ëbÝ,å�ß1â/ÝEÛ
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Ù�å�ìMâÉß�åkë��¾Þ9Û*ç&á2ß1å�ÞMë.ÞMë��¹ãká9ëbë/Ý,æ.�"!�!óâbÝ,ãkåkäpÞ��bß"ÝEÛ�á9äpß1å�î�å�ß1å�Ý,à�åkë.ß1â/Ý Ý ��§8¨LðZ!BÞMëbà"Ý'&!ê/Ý,ëÉß1ã�é��2ß1â/Ý�§�Á5!¢æbá9åqã�é
��å�Û Ý á9à�Ã!åqë/ìG§�Û*æ/ÝEÛ ¼Bá9à��¹ê��¹ãkåqà1â/Ý,æ^¼�å�ß1â¥ãkåkß"ß1ã�ÝFæ/ÝEß1á9åkã�Ý,æ¥åqë��Þ9Û	ç&á2ß1å�ÞMë:Û1ÝEìMá2Û*æ¹åkë/ì@Ñ.ðö�®ðcâ/Ý,ãqåkäpÞ��bß"ÝEÛ�Ù�å�ìMâÉß
á9äpß1å�î�å�ß1å�Ý,à�Þ;î9ÝEÛ�ëbÞ9Û1ß1â/ÝEÛ*ëI�iÛ*á�&�ð

��äEäpÞ9Û*æbåkëbìDß"Þ@ß1â/Ý&Þ �-äEåká9ãZá9äEäEåkæ/Ý,ëÉßLÛ1Ý
�TÞ9Û1ß
��à��TÝ,äEå���äFåkë��¾Þ9Û*ç&á2ß1åkÞMë:ÞMë Û1ÞMê/ß"Ý,àCÞ��^Ù®å�ìMâ(ßLá9ë¹æ ß1åkçFÝ,à8Þ��
�¾!�!Üâ/Ý,ãqåkäpÞ��bß"ÝEÛ�á9äpß1å�î�å�ß>éKåkëDß1â/Ý Ý ��§�¨9¼6á9à�ë/Þ9Û	ç&á9ãkã�é[á,î2á9åkãká �¹ãkÝLß"Þ4ß1â/ÝCÞ9ß1â/ÝEÛ8§-Á5!���á2Û1ß1åkäEå��¹á9ëÉß1à�ÞMëbãké
¼�â/Ý,ë$�½W��!��¢Û1Ý,äpÝ,å�î9Ý,æ�å�ß��¾Û1ÞMç ß1â/ÝDâ/Ý,ãkåkäpÞ��bß"ÝEÛFäpÛ1ÝL¼�à��Éé¥Û	á9æbå�Þ á9ëbæ¡Û1Ý,ãká0é9Ý,æ?ß1â/ÝDåkë��¾Þ9Û*ç&á2ß1å�ÞMë¢ÞMë?ß"Þ
ß1â/Ý��¹åkãkÞ9ß1à.þ±í�ÿ`ð-½ âbåkã�Ý.ß1â/ÞMà"ÝFá2ß�ß1â/ÝFâbå�ìMâ/ÝEÛ�ã�ÝEî9Ý,ãkà�Þ��^äpÞMëÉß"Û1ÞMã�ç&á0éGâbá0î9Ý<ß1â/ÞMê/ìMâÉß�ß1â¹åkà�Û*Ý,ãká,é�åkë/ì-Þ���Ù�å�ìMâÉß
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åkë��¾Þ9Û*ç&á2ß1åkÞMë"¼Bá9àCÞ!äEäEê/Û*Û*åkë/ì���ß1âbá2ßCæ/Þ!Ý,àCë/Þ9ß.à"ÝEÝ,ç ß"Þ��®ÝFß1âbÝ4äEá9à"Ý4ìMåkî9Ý,ë¥ß1âbá2ßLß1âbÝ�Ð�Ý,ã�ß1á��TÞMåkëÉßLà"é�à"ß"Ý,ç
Äí¼�â/ÝEÛ*Ý,åkë&ß1â/Ý�â/Ý,ãkåqäpÞ��bß"ÝEÛBäpÛ*ÝL¼�à��bÛ1Þ0î�åkæ/Ý,æJß1â/Ý	�)½���!/�JäpÞMëÉß"Û1ÞMãkã�ÝEÛ*àG¼�å�ß1â4ß1â/Ý,å�Û^Ù�å�ìMâÉß7��ãká9ë�Æ�¼6á9à�ë/Þ9ß6êbà"Ý,æ
�!éJß1â/Ý(�½���!/�[äpÞMëÉß"Û1ÞMãkã�ÝEÛ*à'É_½ â/Ý,ë[ß1âbÝLâ/Ý,ãkåkäpÞ��bß"ÝEÛ	à�¼^Ý,ëÉß/�TÝEé9ÞMëbæVÏTá%Ã�âÉê`�!ß1âbÝ(�)½���!/�[äpÞMëÉß"Û1ÞMãkã�ÝEÛ	à�æbåkæ
ë/Þ9ß4Ã�ë/Þ;¼#ß1â/Ý,å�ÛBÙ�å�ìMâÉß��¹ãká9ëbà�á9ëbæ[ß1âbÝEÛ1Ý
�Þ9Û*ÝLäpÞMêbãkæ[ë/Þ9ß�Û1Ý,ãká0éJß1â¹á2ß�åkë��¾Þ9Û*ç&á2ß1å�ÞMë-ß"Þ&ß1â/Ý��¹ìMâÉß"ÝEÛ/�¹åqã�Þ9ß1à�á9ëbæ
Þ9ß1â/ÝEÛ8§�Á5!L�¹á2Û*ß1åkäEå��¹á9ëÉß1àEð
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Û1Ý'&!êbå�Û1Ý,ç&Ý,ë(ß1à�¼BÝEÛ1Ý8ì9Ý,ë/ÝEÛ*á9ãqã�é.��á9à"Ý,æ[ÞMëDß1â/Ý8ÝEî9Ý,ëÉß1à�Þ���ß1â/Ý��bÛ*ÝEî!å�ÞMê¹àBæ¹á,é9ð7�À¼BÝEÝLÃ!ã�éJÙ�å�ìMâÉß�à1ä*âbÝ,æbêbã�Ý-¼6á9à
æ/ÝEî9Ý,ã�Þ��TÝ,æDá9ëbæ��¹Û1Þ0î�åkæ/Ý,æ-ß"ÞFß1â/ÝA! Ý ß¢à"ß1á��:��¹êbß6áA�¹Û	çïå�ß1åkë/ÝEÛ*á2Û*é2¼Bá9à�êbà1êbá9ãkãké&ë/Þ9ß�á,î2á9åkãká �¹ãkÝ�ê¹ë(ß1åkã®á �¾ß"ÝEÛ
ß1â/Ý8ë/Ýp��ß�æbá,é®ñ¶àC� Ý §À¼6á9à��¹ê��¹ãkåqà1â/Ý,æXð Ý â/Ý�¼^ÝEÝLÃ�ã�éJà*ä*â/Ý,æbê¹ã�Ý�¼6á9à��bÛ*åkÝ
�Ý,æ-á2ß�ß1â/Ý ! Ý ß¢à"ß1á��IçFÝEÝEß1åqë/ìMà6ÞMë
�GÞMëbæbá,é�à
�0½ Ý,æ¹ë/Ý,à1æbá0é���á9ëbæ^ß/Û	åkæbá,é�à
���¹êbß�ß1âbÝ<åqë��Þ9Û	ç&á2ß1å�ÞMëÂ¼Bá9à8ëbÝ,å�ß1â/ÝEÛLæ/ÝEß1á9åkãkÝ,æIëbÞ9Û��¹Û*ç Ý,ë/ÞMê/ìMâ��¾Þ9Û
Ýp�TÝ,äpß1å�î9ÝCÛ1Þ9ß1á2Û*éZ�º¼�åqë/ì&á9ëbæI�b��Ý,æ=�º¼�åqë/ìFá9å�Û*äpÛ*á �¾ß�äpÞÉÞ9Û	æbåkëbá2ß1å�ÞMëDá9ë¹æKà1ä*âbÝ,æbêbãkåkëbì��¹êbÛE�TÞMà"Ý,àLþ±í;ÿ`ð
¬^á9ä*â æ¹á9åkã�és� Ý §ú¼6á9à��¹ê��¹ãqåkà1â/Ý,æ¡à1â/Þz¼�åkë/ì¥à"ÝEî9ÝEÛ	á9ã��6ãká9ämÃ� �á�¼�Ã�â/Ý,ãqåkäpÞ��bß"ÝEÛ4ãkåqë/Ý,àEð §>��ß1â/Ý,à"Ý��6ß]¼BÞ

â/Ý,ãkåqäpÞ��bß"ÝEÛCãkåkëbÝ,à.Ä¾ß]¼BÞKÙ�åkìMâ(ß1àCÞ��Bßg¼^Þ:â/Ý,ãkåqäpÞ��bß"ÝEÛ*à8Ý,á9ä	â�Æ-¼BÝEÛ1Ý4ãqåkà"ß"Ý,æ¾¼�åkß1â¥äEá9ãkãZà1åkìMëbà.Ä�¬�á2ìMãkÝJÏ��;ó�Ï1êIá9ëbæ
¬�á2ìMãkÝ¦Ï Ø ó�Ï Ô&Æ��rç&åqà1à1å�ÞMëGëÉêbç��TÝEÛ*à
�C�?ß:ß �GÞ!æbÝA�m��äpÞ�æ/Ý,à
�Xá9ëbæGá4Û1ÞMêbß"Ý.Þ���Ù�åkìMâ(ß�æ/Ý,à1äpÛ*å��TÝ,æDÞMë¹ã�éKá9à��c� Ý !
Ä¾ß1â/Ý&åkæbÝ,ë(ß1å���ÝEÛ>�¾Þ9Û(Ð�å�éMá2ÛE�¹á%Ã�å�Û�Æ�ß"Þ Ý ��§�¨íß"ÞK��� Ý !�ðXÖ�ÞKåkë�Þ9Û*ç4á2ß1å�ÞMëIÛ1ÝEìMá2Û*æbåkëbì-Û*ÞMê/ß"Ý<Þ9ÛCæbê/Û*á2ß1åkÞMëGÞ��
Ù�å�ìMâÉßZß1åkç&Ý�¼�å�ß1âbåqë.ß1âbÝ Ý ��§�¨Ö¼6á9à^ìMå�î9Ý,ë&ÞMë4ß1â/Ý�� Ý §<ð��ië�Þ9Û*ç4á2ß1å�ÞMë&äpÞMëbäpÝEÛ*ë¹åkë/ìLß1á%Ã9ÝEÞ2�@ß1åqçFÝ�á9ëbæ4Ý,ë(ß"Û1é
ß1åkçFÝLåqë(ß"ÞFß1â/Ý Ý ��§�¨À¼6á9à�ãkåkà"ß"Ý,æDá9à	õ�û�ølÄ�á9à�Û*Ý'&ÉêbåkÛ1Ý,æ�Æ	ð
¬�î9ÝEÛ1é.ÝEî9Ý,ë¹åkë/ì��(ß1âbÝ��"!�!�á2ß�ÏTá%Ã�âÉê��bÛ*Þ0î�åkæ/Ý,æFá���å�ß1ê¹á2ß1å�ÞMëF¨�Ý
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á2ß)��ëbäEå�Û	ãkå�ÃCÆ��,ãkåkà"ß1åkëbìBß1âbÝ�â/Ý,ãkåkäpÞ��¹ß"ÝEÛXÙ�å�ìMâÉß1à��¾Þ9Ûcß1â/Ý��¾ÞMãkã�Þz¼�åkë/ì�æ¹á,é9ð Ý â/Ý7�²� Ý ¨�¬GÁ@æbåqæ8ë/Þ9ßcäpÞMëÉß1á9åkëCäpÞMç���ã�ÝEß"Ý
Ù�å�ìMâÉß�æ/ÝEß1á9åqãkà�á9ëbæKá2Û*Û*å�î9Ý,æKß"Þ!ÞJãqá2ß"ÝLß"Þ��TÝCåkë¹äEãkêbæ/Ý,æ[åkëDß1âbÝ.ë/Ýp��ß�æbá0é�ñ¶à>� Ý §¦ð Ý â/ÝC�¾!�!n¼BÞMêbãkæKäEá9ãkãcß1â/Ý
�É§���!#ß1â/ÝFëbå�ìMâÉß>�bÛ*å�Þ9Û�ß"ÞDß1â/ÝFà1ä*âbÝ,æbêbã�Ý,æ:ç&åkà*à1å�ÞMëKß"ÞóÕ"á9äpß1åkî�á2ß"Ý'ÖDß1âbÝ�� Ý § ãkåkë/Ý9ð Ý â/ÝEÛ*Ý+¼BÝEÛ1Ý��râ/Þz¼^ÝEî9ÝEÛ��
ë/Þ��bÛ1Þ�äpÝ,æbê/Û*Ý,à�åkë��¹ãká9äpÝ8ß"ÞFì9ÝEß�ß1â/Ý��²� Ý ¨�¬�Á�åkë��¾Þ9Û*ç&á2ß1åkÞMë.�¾Û1ÞMç ß1â/Ý��!§��m!×ß"ÞFß1â/ÞMà"ÝLë/ÝEÝ,æbåqë/ì<ß"Þ$Ã!ë/Þz¼ å�ß
åkëH!�ßr��!�ð

���ß"ÝEÛ[Û1Ý,äpÝ,åkî!åkëbì¥ß1â/Ý��=� Ý ¨�¬�ÁB�^á¢æbê/ß>é�Þ �JäpÝEÛDåkë�ß1â/Ý^�É§��m!Y¼BÞMêbãkæ×à"Ý,ëbæ ß1á%Ã9ÝEÞ2� ß1åkçFÝ,à-á9ëbæ ìMá2ß"Ý
ß1åkçFÝ,à6Ä¾ß1â/Ý[ß1åkç&Ý,à.ß1âbÝ[âbÝ,ãkåkäpÞ��bß"ÝEÛ*àA¼BÞMêbãkæ¢Ý,ë(ß"ÝEÛ&Ö�Þ9Û1ß1â/ÝEÛ*ëP�iÛ*á�&?ÆLß"Þ Ý ê/ÛmÃ�åkà1âóÞ��®ÝEÛ	á2ß1å�ÞMëbà��Þ9ÛFá ��¹Û1Þ0î2á9ã�ð
�GÝ,á9ëZ¼�â¹åkã�Ý���á9ëJåkëÉß"Ý,ãkãkåkì9Ý,ëbäpÝ�Û1Ý
�¹Û1Ý,à"Ý,ëÉß1á2ß1å�î9Ý�ß"Þ¦ß1â/Ý��É§��m! äpÞMëbà"ÞMãkåkæ¹á2ß"Ý,æ4ß1â/Ý��"!�!�¼BÝEÝLÃ�ã�é&à1ä*âbÝ,æbêbã�Ý�¼�å�ß1â
ß1â/Ý��²� Ý ¨�¬�Áíá9ëbæ�êbà1Ý,æ�à"Ý,äEê/Û1ÝKåkëÉß"Ý,ãkãkåkì9Ý,ëbäpÝ-ä	âbá9ëbë/Ý,ãqà<ß"Þ^�¹á9à1àFß1âbåqà¦ê�Tæ¹á2ß"Ý,æ¡åqë��Þ9Û	ç&á2ß1å�ÞMë¡ß"Þóà"ÞMçFÝDÞ��
âbåkà¦äpÞMêbëÉß"ÝEÛE�¹á2Û1ß1à4åkëóÞ��TÝEÛ*á2ß1åkÞMëbá9ã�àE&!êbá9æ/Û1ÞMëbàA¼�â/Þ âbá9æ¡Û1Ý'&!ê/Ý,à"ß"Ý,æ�åkßEðóÖ�Þ��bÛ*Þ!äpÝ,æbêbÛ1Ý,à¦Ýp��åkà1ß"Ý,æ?ß"ÞW��á9à1à
ß1âbåkà8åqë��Þ9Û	ç&á2ß1å�ÞMë��¾Û1ÞMç ß1â/Ý.�!§��m! ß"ÞKß1â/ÞMà"Ý4åqëÌ!�ßr��!9¼�å�ß1â ß1á9äpß1åqäEá9ãZÛ1Ý,à��TÞMëbà*å��¹åkãkåkß=é��Þ9ÛCß1â/Ý4â/Ý,ãkåqäpÞ��bß"ÝEÛ*à
Ä¾ß1â/Û1ÞMêbìMâGß1âbÝ���!�¬Üá9ë¹æI�Iåkà1à*å�ÞMëVÐ�å�Û1Ý,äpß"Þ9Û'Æ.þ±í2ÿ`ð��BÝ,äEá9êbà1Ý�!�ßr��!#ëbÞ9Û*ç&á9ãkã�éDæ/ÝEß"ÝEÛ	ç&åkë/Ý,æ^¼�â/ÞW¼^ÞMê¹ãkæKÙ�é
¼�â/Ý,ë`�!ß1âbÝ�åqë��Þ9Û	ç&á2ß1å�ÞMë-ä*âbá9ëbëbÝ,ãkà5¼^ÝEÛ1ÝLæbÝ,à1å�ìMë/Ý,æ��bÛ*åqç&á2Û*åkã�é��¾Þ9Û�ÞMë/Ý'�º¼Bá0éDäpÞMç&ç.ê¹ëbåkäEá2ß1å�ÞMëbàBÞMê/ßg¼Bá2Û	æKá9ëbæ
æ/Þz¼�ëZ¼6á2Û*æXð
��ë�ß1â/ÝGà��TÝ,äEå���äDåkëbà1ß1á9ëbäpÝ@åkëÉî9ÞMã�î9Ý,æ�åkë�ß1â/Ý@à1â/Þ!Þ9ß1æ/Þz¼�ë��6ß1â/ÝG�¾!�!Ï¼BÝEÝLÃ�ã�é�à1ä*â/Ý,æ¹êbã�Ý<¼6á9à��bÛ*Þ0î�åkæ/Ý,æ

ÞMë����bÛ*åkã40-ß"ÞKß1âbÝ��É§��m!�á9ëbæ:ß1â/Ý,ëbäpÝ4ß"ÞKß1â/Ý&á ��bÛ*Þ��bÛ*åká2ß"Ý��TÝEÛ*à"ÞMë åkëÌ!Cßu��!�ð Ý âbá2ßLà1ä	â/Ý,æbêbã�ÝFà1âbÞ;¼BÝ,æóá
ß]¼BÞ%�=à1âbå��`�Z�"!�!èâbÝ,ãkåkäpÞ��bß"ÝEÛ<á9æbç&åkë¹åkà"ß"Û*á2ß1å�î9Ý&Ù�å�ìMâÉß¦à1ä	â/Ý,æbêbãkÝ,æ��¾Þ9Û����bÛ*åqã��©Ô/ð���äEäpÞ9Û*æbåkë/ìGß"Þ:ß1â/ÝJÞ �-äEåká9ã
á9äEäEåkæ/Ý,ëÉß8Û1Ý
�TÞ9Û1ß
�Xßg¼^Þ@æ¹á,é�à��TÝ
�Þ9Û1Ý<Ä}���bÛ*åkã��'ê�Æ�ß1â/Ý&�¾!�!y!BÞMç4ç&á9ëbæ/ÝEÛ8âbá9æ:Û1Ý'&!ê/Ý,à"ß"Ý,æóá ��bÛ1Þ;î�á9ã:�¾Þ9ÛLá9ë
���bÛ*åkã4�©Ô4Ù�å�ìMâÉß�ÞMê/ß1à1åkæbÝLß1â/Ý��!Ý,äEêbÛ*å�ß=éVÏ®ÞMëbÝ��¾Û1ÞMç ÏTá%Ã�âÉê@ß"Þ4ß1â/Ý.ß"Þ;¼�ë¹à�Þ����iÛE�¹åkãXá9ëbæ���á9ãká9âKá9æWÐ�åkëXð Ý â/Ý
§�Á�!À!BÞMç4ç&á9ëbæbåkëbì[Ú�Ý,ë/ÝEÛ	á9ã�á ��¹Û1Þ0î9Ý,æ:ß1â/Ý+¼�Û*åkß"ß"Ý,ë@Û1Ý'&!ê/Ý,à"ß�ÞMë����¹Û*åkã<� Ø �rá9ë¹æ@ß1â/Ý��!§���! ß"Û*á9ëbà*ç&å�ß"ß"Ý,æ
ß1â/Ý-á ��bÛ1Þ;î�á9ã^ß"ÞGß1âbÝJ�¾!�! ��ê/ßCá ��¹á2Û*Ý,ë(ß1ã�é:ß1â/Ý[åkë��¾Þ9Û*ç&á2ß1åkÞMë¾¼Bá9à<ë/Þ9ß��bÛ1Þ;î!åkæbÝ,æ ß"ÞGß1âbÞMà"ÝJÛ*Ý,à��TÞMëbà1å��¹ãkÝ
�¾Þ9Û��bÛ1Þ�æbêbäEåkë/ìJß1â/Ý�� Ý §¦ð Ý âbÝ����bÛ*åqã7� Ø �²� Ý ¨�¬�Á��¾Û1ÞMç �"!�!�ãkåkà"ß"Ý,æGß1â/Ý<Ù�å�ìMâÉß8á9à�Õ"ç&åkà1à*å�ÞMë:à1ê���TÞ9Û1ß
� Ö
�¹ê/ß.äpÞMë(ß1á9åkëbÝ,æóë/ÞKÞ9ß1âbÝEÛ¦æ/ÝEß1á9åqãkàEðJÖ�Þ9ß"Ý[çFÞ9Û1Ý4åkë�Þ9Û*ç4á2ß1å�ÞMë¾¼6á9àCá,î2á9åkãká ��ã�Ý&Ý,á2Û*ãkåkÝEÛLß1âbá9ëóëbÞ9Û*ç&á9ãZåkë¥ß1âbåkà
åkëbà1ß1á9ëbäpÝ��/á9ëbæ[å�ßBäpÞMê¹ãkæJâ¹á,î9Ý��TÝEÝ,ë[åkëbäEãkêbæbÝ,æ&åkëJß1â/Ý�� Ý §\�¹ê/ß^ß1â/Ý�Ý,à"ß1á �¹ãkåkà*â/Ý,æJäpÞMç4ç.êbë¹åkäEá2ß1å�ÞMë[ä*âbá9ë¹ë/Ý,ãkà
á9ëbæ��¹Û1Þ!äpÝ,æ¹ê/Û1Ý,àræbåqæ8ë/Þ9ßcÝp�/åkà"ßXß"Þ�ì9ÝEß�å�ßrß"Þ�ß1â/ÝZÛ*åkìMâ(ß��¹ãqá9äpÝ,àEð Ý â/ÝZ�"!�!"¼BÝEÝLÃ!ã�é8à1ä	â/Ý,æbêbãkÝZê��Xæbá2ß"Ý��;Û*Ý,äpÝ,å�î9Ý,æ
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�!éGß1â/Ý��É§��m! ÞMë ß1â/Ý&ÝEî9Ý,ë¹åkë/ìDÞ��C���¹Û*åkã�� Ø á9ã�ÞMë/ìH¼�å�ß1â:ß1â/Ý&�¾!�!]�²� Ý ¨�¬�ÁB�XìMá,î9ÝJß1â/Ý4æ/Ý,à"ß1åqëbá2ß1å�ÞMëbà	�¾Þ9Û
ß1â/ÝCç4åkà1à1å�ÞMë[á9à��/á9ãká9âKá9æ�Ð�åkëKá9ë¹æI�>ÛE��åkã�ð Ý âbåkà6åkë�Þ9Û*ç4á2ß1å�ÞMëI¼Bá9à�ë/Þ9ßC�¹á9à1à1Ý,æDß"ÞW!�ßr��!�ð

��á2ß"Ý�åkë¦ß1â/Ý�á �¾ß"ÝEÛ*ë/Þ!ÞMëFÞMë����¹Û*åkãv� Ø �É�¾!�!?äpÞMëÉß1á9äpß"Ý,æ&ß1â/Ý��!§���!¡æ¹ê/ß=é.Þ �JäpÝEÛ�á9ëbæFá9äpß1å�î2á2ß"Ý,æ&ß1âbÝ/� Ý §
ãkåkëbÝ��¾Þ9ÛZß1â/Ý�ç&åkà1à1åkÞMëXðD� ß1á%Ã9ÝEÞ2�Kß1åkçFÝ�Þ��®Ï1í�ê2Ï¦á9ëbæ&á8ìMá2ß"Ý�ß1åkçFÝ�Þ��XÏ1Ç�ê�í-¼BÝEÛ1Ý�Û*Ý'&Éê/Ý,à1ß"Ý,æXð�Ö�Þ.ß1á%Ã9ÝEÞ2�Kß1åkçFÝ
Þ9ÛLÛ1ÞMêbß"ÝFÞ���Ù�åkìMâ(ß��TÝEé9ÞMëbæ�ÏTá%Ã�â!ê"¼Bá9à.à��TÝ,äEå��¹Ý,æXð Ý â/Ý����bÛ*åkã�� Ø �²� Ý ¨�¬�ÁB�Tß1â/Ý$¼^ÝEÝLÃ�ã�éGÙ¹é�åkë/ìDà1ä*âbÝ,æbêbã�Ý
ê��Xæbá2ß"Ý���á9ëbæ ß1â/ÝV� Ý §��=ãqåkë/ÝKá9äpß1å�î2á2ß1å�ÞMë×Û1Ý'&ÉêbÝ,à"ß.¼BÝEÛ1Ý@Û*Ý,äpÝ,å�î9Ý,æ��!é?ß1â/ÝW�!§��m! ß"ÞÉÞ¡ãká2ß"Ý@ß"Þ��TÝ��bÛ*åkÝ
�Ý,æ
æbê/Û	åkë/ìLß1â/Ý�½ Ý,æbëbÝ,à1æbá,é"Ä}���¹Û*åkãB� Ø ÆBà"ß1á��IçFÝEÝEß1åqë/ìMàEðZÖ�ÞMë/Ý�Þ��rß1â/Ý8åkë��¾Þ9Û*ç&á2ß1å�ÞMë�¼6á9à��¹á9à1à"Ý,æ-ß"Þ<ß1â/Ý !�ßr��!
à1ä	â/Ý,æbêbãkåqë/ìJà1âbÞ��ÖÄí¼�âbåkä	â^¼6á9à�Û1Ý,à��TÞMëbà*å��¹ã�Ý��Þ9Û8æbåkà1ß"Û*å��¹ê/ß1åqë/ì4ãká9à"ß8ç&åqëÉê/ß"Ý<ä*â¹á9ë/ì9Ý,à8ß"ÞDß1â/Ý�� Ý § ß1âbÛ1ÞMê/ìMâ
î2á2Û*å�ÞMêbàLà1ÞMê/Û*äpÝ,à¦à1êbä*â¢á9àLß1â/Ý-�6á2ß"ß1ã�Ý��!ß1á���Ð�å�Û*Ý,äpß1å�î9Ý,à
��çFÞ9Û*ëbåkëbì��bÛ*å�Ý'��ëbìMà
�rÝEß1ä2ð�Æ���ß"Þ@ß1â/ÝJì9Û1ÞMêbëbæ?�é�¹á9à"Ý,æ
�Iåkà1à1å�ÞMë.Ð�å�Û1Ý,äpß"Þ9Û'�/ë/Þ9ÛBß"Þ.ß1âbÝ���!�¬?ÞMë.�TÞMá2Û*æ4ß1âbÝ��½W��!/�Iþ±í�ÿ`ðZÖ�Þ9ß"Ý�ß1âbá2ß^ß1â¹åkàZÙ®å�ìMâ(ßG¼Bá9àBë/Þ9ß6áCÛ*ÞMê/ß1åkë/Ý
�¾ÞÉÞ�æ¢á9ë¹æóçFÝ,æbåqäEá9ã^à1ê��¹ã�éIÛ*êbë��D�¹ê/ß¦åkëbà"ß"Ý,á9æ¡å�ß.äEá2Û*Û*å�Ý,æóà*å3�!ß"ÝEÝ,ë¡âbå�ìMâ?�`Û*á9ë?Ã�åkë/ì�á��EÁ^à.á9ëbæ¢Û1Ý'&!êbå�Û1Ý,æóß1â/Ý
�TÝEÛ*à"ÞMëbá9ã^á2ß"ß"Ý,ë(ß1åkÞMë�á9ëbæ?á ��bÛ1Þ;î�á9ã^Þ���ß1â/ÝH! Ý ß9!BÞMç&ç&á9ëbæbÝEÛ,ðHDZÝEßFåkë�Þ9Û*ç4á2ß1å�ÞMëóá �TÞMê/ß¦ß1â/ÝJÙ�å�ìMâÉßA¼6á9à
ë/ÝEî9ÝEÛ¦äpÞMç&ç.ê¹ëbåkäEá2ß"Ý,æ¥ß"Þ@ß1â/Ý��TÝEÞ��¹ã�Ý$¼�âbÞKë/ÝEÝ,æ/Ý,æ ß"Þ<Ã�ë/Þz¼ á �TÞMê/ßLå�ßJþÓ�'0�í2ÿ`ð Ý âbá2ß.åkà
�rß1â/ÝJåkë��¾Þ9Û*ç&á2ß1å�ÞMë
¼BÝ,ë(ß�ê��V�¾Û1ÞMç ß1â/Ý.�¾!�! ß"Þ4ß1â/Ý2! Ý ß�à1ß1á��B�U�¹ê/ß�ë/Þ9ß�á9äpÛ*ÞMà1à��¾Û1ÞMç �"!�!Üß"Þ<!�ßr��! ëbÞ9Û�æ/Þz¼�ëV�¾Û1ÞMç ß1â/Ý
! Ý ß?à"ß1á�� ß"ÞW!Cßu��!üÄ�à"ÝEÝ�ß�å�ìMê/Û*Ý�í!ð Ø Æ	ð

��à"Ý,äpÞMëbæDÝp�/á9ç��¹ãkÝ8Þ���áFç&áz#"Þ9Û�æ/é�à���êbëbäpß1å�ÞMë¹á9ã®äpÞMç4ç.êbë¹åkäEá2ß1å�ÞMëDåkëÉî9ÞMã�î9Ý,æDß1â/ÝLäpÞMç4ç.êbë¹åkäEá2ß1å�ÞMëDÞ���ß1â/Ý
�bÛ1Þ��TÝEÛJÛ*á9æbå�Þs�Û1Ý'&!ê/Ý,ëbäEåkÝ,àJá9ëbæK�?ßBß äpÞ!æbÝ,àJß"Þ$�TÝGê¹à"Ý,æ×åqë�ß1â/Ý Ý ��§8¨LðC���TÞMê/ßJß]¼BÞ?é9Ý,á2Û*à��®Ý
�¾Þ9Û1ÝIß1â/Ý
à1â/Þ!Þ9ß1æ/Þz¼�ë��Éà1ÞMçFÝEÞMë/Ý�åqëFß1â/Ý�!�ßr��! à"ß1á��@æ/Ý,äEåkæbÝ,æFß"Þ.ä	âbá9ë/ì9Ý�ß1âbÝ�åkëbà1ß"Û*êbäpß1å�ÞMëbà:�TÝEÛ1ß1á9åqëbåkë/ì�ß"Þ �?ß:ß çFÞ�æ/Ý,à
á9ëbæGäpÞ!æ/Ý,à,ð���äEäpÞ9Û	æbåkë/ì&ß"Þ���ë/Þ!ÞqÃv��ë/ÞJÞMë/ÝCÛ1Ý,äEá9ãqã�Ý,æKÝp�/á9äpß1ã�é@â/Þz¼ Þ9Û�¼�âÉé[ß1âbåkà�ä	âbá9ë/ì9Ý¦Þ!äEäEêbÛ1Û1Ý,æXð��BÝ
�¾Þ9Û1Ý
ß1â/ÝLä	âbá9ë/ì9Ý��¹á9ãkãXá9åkÛ*äpÛ*á �¾ß�àE&Éê¹á�¼�Ã9Ý,æKáFà*åkë/ìMã�Ý��@Þ�æ/Ý-�6äpÞ!æbÝ8ÝEî9ÝEÛ1é&¼�â/ÝEÛ1Ý8ß1â/ÝEéJÙ¹ÝL¼Lð����ß"ÝEÛ�ß1â/ÝLä*âbá9ëbì9Ý��¹á9ãkã
á9å�Û*äpÛ	á �ß-¼BÝEÛ1ÝFÛ1Ý'&!êbå�Û1Ý,æIß"ÞKà�¼�å�ß1ä*â:ß"Þ@áDæ¹å3�®ÝEÛ*Ý,ë(ß8�GÞ!æ/Ý$��äpÞ�æ/ÝV¼�âbåkã�Ý.Ù¹é�åkë/ìDåkëIß1â/Ý&Ö�Þ%�Zß�ã�éZ�,ÏTÞMë/Ý9ð Ý â/Ý
ä*â¹á9ë/ì9Ý$¼Bá9àCäpÞMç&ç.ê¹ëbåkäEá2ß"Ý,æ:ß1â/Û1ÞMêbìMâ:ß1â/ÝFæbá9åkã�éV� Ý §¦ðr �Þz¼^ÝEî9ÝEÛ���á �¾ß"ÝEÛLß1â/ÝFá9äEäEåkæ/Ý,ëÉßLå�ß�¼Bá9àCæbåkà1äpÞ;î9ÝEÛ1Ý,æ
ß1âbá2ßBß1â/Ý���å�Û�ß/Þ9Û*äpÝ9ñ¶à6î9ÝEÛ*à1åkÞMë4Þ��Xß1â/Ý>� Ý §ù¼Bá9à6ë/Þ9ß^Ýp��á9äpß1ã�é4ß1â/Ý�à*á9çFÝ�á9àBß1â/Ý�ÞMë/Ý�Û1Ý,äpÝ,åkî9Ý,æJÝ,ãkÝ,äpß"Û1ÞMëbåkäEá9ãkãké
�!é�ß1â/Ý���Û*ç.é á,î�åká2ß"Þ9Û*à,+ á9ë/Þ9ß1â/ÝEÛDåkëbà"ß1á9ë¹äpÝ@Þ��Lá9à"é�ëbä*âbÛ1ÞMë/ÞMêbàJÝEî9ÞMãkê/ß1å�ÞMë á9ëbæ×ãká9ämÃ�Þ��Lãqåkë?Ã�ê��j�TÝEß]¼BÝEÝ,ë
à"é�à"ß"Ý,ç äpÞMç��TÞMë/Ý,ëÉß1àEð ß/Þ9ÛDá2ß[ãkÝ,á9à"ßJßg¼^Þ�é9Ý,á2Û	à
��ß1â/ÝEÛ*ÝGÝp�/åkà"ß"Ý,æ×ß]¼BÞ�î9ÝEÛ*à1å�ÞMë¹à4Þ��Lß1âbÝIæbá9åqã�éó� Ý §�ÉBÞMë/Ý
�bÛ*åqë(ß"Ý,æ@ÞMê/ß�æbåkÛ1Ý,äpß1ã�é��Éé[ß1â/Ý+��ëbäEå�Û*ãkåvÃ.ß/Û*á2ì���â/Þ��Iá9ëbæ@æ¹åkà"ß"Û*å���ê/ß"Ý,æDã�Þ�äEá9ãkã�é��ÉéKç&Ý,à1à"Ý,ë/ì9ÝEÛ�ß"Þ-á9ãqãcêbëbåkß1à�á2ß
��ëbäEå�Û*ãkåvÃ>��å�Û��6á9à"Ý��(á9ëbæ<á�à"Ý,äpÞMëbæ¦ÞMë/Ý6ß"Û*á9ëbà*ç&å�ß"ß"Ý,æ¦Ý,ã�Ý,äpß"Û1ÞMëbåqäEá9ãkã�é8ß1â/Û1ÞMêbìMâ¦á9ë���å�Û4ß/Þ9Û*äpÝ�äpÞMç&ç¦êbëbåqäEá2ß1å�ÞMëbà
äpÝ,ëÉß"ÝEÛHÄ¾ß1â/Ý��!§��m!�Æ�ß"Þ^��Û	çCé¥â/Ý,ãqåkäpÞ��bß"ÝEÛ¦Þ��®ÝEÛ	á2ß1å�ÞMëbà¦á2ß�Ð�å�éMá2ÛE��á%Ã!å�Û0ð Ý â/ÝJÞMë/ÝJÛ*Ý,äpÝ,å�î9Ý,æ��Éé ß1â/Ý���Û*çCé
á,î�åká2ß"Þ9Û*à�¼Bá9à�åkæ/Ý,ëÉß1åkäEá9ã�åkëFá9ãkã!Û1Ý,à��TÝ,äpß1à�ß"Þ8ß1â/Ý�ÞMëbÝ�æbåkà"ß"Û*å��¹ê/ß"Ý,æ��Éé¦ß1â/Ý/ß/Û*á2ì���â/Þ��`��õXý(ý	õ,ç®ûr�¾Þ9Û�ß1â/Ý�ä*âbá9ëbì9Ý,æ
�GÞ!æ/Ý+��äpÞ�æ/Ý¦åqë��Þ9Û	ç&á2ß1å�ÞMëKäpÞMëÉß1á9åkë/Ý,æ:åkë@ß1â/Ý��?Á>��Ö	�®ð Ý â/Ý�� Ý §7ß1â¹á2ß�¬^á2ìMã�Ý�ß�ãkåkìMâ(ß�Û1Ý,äpÝ,å�î9Ý,æ:äpÞMë(ß1á9åqë/Ý,æ
ë/Þ&çFÝ,ëÉß1å�ÞMëDÞ���ßg¼^Þ-�@Þ�æ/Ý-�6äpÞ!æ/Ý,à¦þÓ�'0�í�ÿ`ð
½ âbá2ß�á �TÞMê/ß6ß1â/ÝLäpÞMë���êbà1åkÞMë-á �TÞMê/ß�ß1âbÝ��bÛ1Þ��TÝEÛ6Û*á9æbå�Þ��¾Û1Ý'&ÉêbÝ,ëbäpé4ß"Þ��TÝ8êbà"Ý,æ��!é4ß1âbÝL�Bãqá9ämÃD �á;¼�Ã�à�åkë
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Ù¹é�åkë/ìCåqë&ß1â/Ý Ý ��§8¨Lð Ý â/Ý�!6ÞMç&ç&á9ëbæ/ÝEÛ^Þ���§�Á�!?ß"Ý,à"ß1å���Ý,æJá �¾ß"ÝEÛ6ß1â/Ý�á9äEäEåqæ/Ý,ë(ßBß1âbá2ßBß1â/Ý�êbà"Ý��!éFß1â/Ý��6ãká9ämÃ
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ß"Ý,ä*â¹ë/ÞMã�Þ9ì9é9ð Ý âbÝ/��!�§lÄ}��å�Û*äpÛ*á �¾ß5!BÞMëÉß"Û1ÞMãT§�Û*æ/ÝEÛ�Æ�Û*Ý'&ÉêbåkÛ1Ý,æ<ß1â/Ý�ß���'í2à^ß"Þ.êbà"Ý�ëbÞMë=�= ��Dá�¬jk�Ñ��m!�à çFÞ�æ/Ý
¼�â/Ý,ëIß1á9ã�Ã�åkë/ì-ß"ÞKà��TÝ,äEå���ä.ß=éu�TÝ,à�Þ��Bá9åkÛ*äpÛ*á �¾ß$Ä�à*êbä*â á9à�ß���EàiÆ�ß1â¹á2ß
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�cæbåkæIë/Þ9ßLâbá0î9Ý
ß1â/Ý[ë/ÝL¼ ß"Ý,ä*âbë/ÞMãkÞ9ì9é9ð Ý â/Ý-ãqåkà"ßLÞ���ëbÞMë=�= �k á9å�Û*äpÛ	á �ß��bÛ1Þ;î!åkæbÝ,æ¥ß"ÞIß1â/Ý�ß���'íW�¹åqã�Þ9ß1à
��â/Þ;¼BÝEî9ÝEÛ'���¾Þ9ÛFà"ÞMçFÝ
Û1Ý,á9à"ÞMë¢æbåkæ:ë/Þ9ßCåqëbäEãkêbæ/Ý<Ñ� ���Ç2Ï9àEð����-�¹á2Û1Ý,ëÉß1ã�é@ß1â/ÝJæ/Ý,äEåkà1å�ÞMë"¼6á9àCç4á9æ/ÝFß"Þ@âbá0î9Ý4ß1â/Ý&�6ãká9äXÃ: �á�¼�Ã!à.êbà"Ý
ß1â/Ý�Ý,ë/Û1ÞMêbß"Ý�Û	á9æbå�Þ��Û1Ý'&!ê/Ý,ëbäpé��¹ê/ß6ß1âbåkàBæ/Ý,äEåkà1åkÞMë�¼6á9à�ë/ÝEî9ÝEÛ�äpÞMç&ç¦êbëbåqäEá2ß"Ý,æ[ß"ÞFß1â/ÞMà"Ý�Û1Ý,à��TÞMëbà1å��¹ã�Ý/�¾Þ9Û�ß1â/Ý
ß���'í��bÛ*Þ!äpÝ,æbêbÛ1Ý,à8à��TÝ,äEå��¹Ý,æ åkë:ß1âbÝ���!�§¦ðcÖ�Þ9ß"Ý4ß1âbá2ßLáKß1â/Þ9Û1ÞMê/ìMâ¥åqë(î9Ý,à"ß1åkìMá2ß1å�ÞMë¥Þ��Bß1â/Ý4âbåkìMâ/ÝEÛLã�ÝEî9Ý,ãkà8Þ��
äpÞMëÉß"Û1ÞMã)�Tá9à�åkà�Û1Ý'&!êbå�Û1Ý,æKåqë@á�� Ý ���ÂÁ_�é�¹á9à"Ý,æGá9ëbá9ã�é�à1åkà
�®åkà�ëbÝ,äpÝ,à1à1á2Û1éDß"Þ-Ýp�u��ãká9åkë��bÛ*Þ��®ÝEÛ	ã�éJß1âbÝ.êbà"Ý.Þ���ß1â/Ý
Ý,ë/Û1ÞMêbß"Ý�Û	á9æbå�Þ��Û1Ý'&!ê/Ý,ëbäpé.�Éé4ß1â/ÝL�6ãká9ämÃ- �á;¼�Ã!à,ðB§>�cß1âbÝ�î2á2Û*å�ÞMê¹à^Û*Ý
�®Þ9Û*ß1à^ÞMë[ß1âbÝ�à*â/ÞÉÞ9ß1æbÞ;¼�ë���ÞMëbãké.Á�å��TÝEÛ
ë/Þ9ß"Ý,à�ß1âbÝ/�¾á9äpß�ß1âbá2ßZá9ëFÝp�/äpÝ
�bß1å�ÞMë&âbá9æ��TÝEÝ,ë&ç4á9æ/ÝC�Þ9Û���Û*ç.é¦âbÝ,ãkåkäpÞ��bß"ÝEÛ*à:�¾Þ9Û�à1á �¾ÝEß=é<Û1Ý,á9à1ÞMëbà,+×ß1â/Ý�Þ �-äEåká9ã
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�TÞ9Û1ß1à¦åkà¦á9ë¢åkëÉß"ÝEÛ1Ý,à"ß1åqë/ì@Ýp�/á9ç��¹ã�ÝJÞ���â/Þ;¼ïåkë¹äpÞMç��¹ã�ÝEß"Ý
åkëÉî9Ý,à"ß1å�ìMá2ß1å�ÞMë4Þ��Xß1â/Ý�â¹å�ìMâ/ÝEÛ�ã�ÝEî9Ý,ãqàZÞ��XäpÞMë(ß"Û*ÞMã�äEá9ë-ã�Ý,á9æ&ß"Þ¦åkëbäpÞ9Û1Û*Ý,äpß�äEá9êbà1á9ã®á9ëbá9ã�é�à1åkàEð�iëJâ/ÝEÛ<�TÞ!ÞqÃ*�²Á�å��TÝEÛ
&!ê/Ý,à"ß1å�ÞMëbàA¼�âÉé¥ß1â/Ý���äEäEåqæ/Ý,ë(ß+��ë(î9Ý,à"ß1åkìMá2ß1å�ÞMë��BÞMá2Û*æ��_¼�âbåqã�Ý��bÛ1Þ�æbêbäEåqë/ì�êr�-î9ÞMãkêbçFÝ,à.Þ���ÝEî�åkæ/Ý,ë¹äpÝ��Zë/ÝEî9ÝEÛ
á9à�Ã9Ý,æ?ß1â/ÝH!BÞMç4ç&á9ëbæ/ÝEÛ¦Þ���§�Á�! á �®ÞMêbß.ß1â/Ý-Û*á9æbåkÞ��¾Û1Ý'&!ê/Ý,ëbäpéóá9ëbæ¡Þ9ß1â/ÝEÛ��¹Û1Þ��¹ã�Ý,ç&à��ÞMê¹ëbæ?æbê/Û*åkëbìKß1â/Ý
åkëÉî9Ý,à"ß1å�ìMá2ß1å�ÞMërð

§�ß1âbÝEÛ4Þ �JäEåká9ã�Ýp��äpÝ
�¹ß1å�ÞMëbà�¼^ÝEÛ1ÝIç&á9æ/Ý��Þ9ÛJß1â/ÝGâ/Ý,ãqåkäpÞ��bß"ÝEÛ4Þ��TÝEÛ*á2ß1åkÞMëbà
��à1êbä	â á9à-á9ãkã�Þ;¼�åkë/ì¥ß1â/Ý,ç åkë
ß1â/Ý���Ý,äEê/Û*å�ß>é�ÏTÞMë/ÝJ¼�å�ß1âbÞMê/ß/�)½���!/�KäpÞ0î9ÝEÛ*á2ì9Ý9ð�Ñ�à1åqë/ì.� Ý ���ÂÁB�¹ß1â/ÝCá9äEäEåqæ/Ý,ë(ß�äEá9ë��TÝCêbë¹æ/ÝEÛ*à"ß"Þ!Þ!æDá9à�á
æ/é�ëbá9ç&åkä��bÛ*Þ!äpÝ,à1à�¼�â/ÝEÛ1Ý<ß1â/ÝFÞ��TÝEÛ*á2ß1å�ÞMëbà�Þ��Bß1â/Ý���Û*ç.éIá9ëbæ^��å�Û(ß/Þ9Û	äpÝ4á9æbá �bß"Ý,æ¥á9ë¹æ¥æbå�î9ÝEÛ1ì9Ý,æ"¼�å�ß1â/ÞMê/ß
Ýp�TÝ,äpß1å�î9Ý.äpÞMç&ç¦êbëbåqäEá2ß1å�ÞMëKá9ëbæKäpÞ!Þ9Û*æbåqëbá2ß1å�ÞMëXð

�Iá9ë(é-Þ��cß1âbÝ�æbé!à���êbëbäpß1åkÞMëbá9ã¹äpÞMç&ç¦êbëbåqäEá2ß1å�ÞMëbà�á9ëbæ[åkëÉß"ÝEÛ*á9äpß1å�ÞMëbà6à"ß"Ý,çØ�Û1ÞMç á9à"é�ëbä	â/Û1ÞMë/ÞMêbàBÝEî9ÞMãkêbß1å�ÞMë
Þ��8ß1â/Ý@ç4åkà1à1å�ÞMë á9ëbæ�ß1â/ÝGÞ��®ÝEÛ	á2ß1å�ÞMëbà���ãká9ëXðÖ��ë�Û*Ý,à��TÞMëbà"ÝKß"Þ¢ß1â/ÝKÝEî9ÞMã�î�åkë/ìóç4åkà1à1å�ÞMë åkë�Ö�Þ9Û1ß1â/ÝEÛ*ëÖ�>Û*á�&*�
á9å�ÛFá9à1à"ÝEß1àV¼BÝEÛ1ÝDåkëbäpÛ*Ý,á9à"Ý,æ?åkë$��Ý
�bß"Ý,ç��TÝEÛ��,£9£r�Dá9ëbæ?á:à1å�ìMëbå���äEá9ë(ß��TÞ9Û1ß1å�ÞMë¢Þ���ß1â/Ý[ì9Û1ÞMêbë¹æ��¾Þ9Û*äpÝ,àV¼BÝEÛ1Ý
¼�å�ß1â¹æ/Û*á�¼�ëXðC��ã�ß1âbÞMê/ìMâKß1â/Ý¦Þ9Û*å�ìMåqëbá9ãXÞ9Û1ìMá9ëbåkÕ,á2ß1å�ÞMëbá9ã�à"ß"Û*êbäpß1ê/Û*ÝCÞ���ß1â/Ý2! Ý ßj¼6á9à�çFÞ!æ¹å��¹Ý,æKá2ß�ß1âbåkà�ß1åkçFÝ��
ß1â/Ý<Þ��TÝEÛ*á2ß1å�ÞMëbà>�¹ãqá9ëH¼6á9à8ë/Þ9ßEð-��ë���á2Û1ß1åkäEêbãká2Û���ß1â/Ý��TÞMà1å�ß1å�ÞMëGÞ���ß1âbÝ��TÝEÛ*à"ÞMëÂ¼�âbÞ�¼6á9à�åkë:ä*âbá2Û1ì9Ý<Þ��BäpÞMçV�
ç¦êbëbåkäEá2ß1å�ÞMë-á9ëbæ-äpÞÉÞ9Û	æbåkëbá2ß1å�ÞMë��TÝEß]¼BÝEÝ,ëJß1âbÝ��¾!�! á9ëbæI!Cßu��!Ö¼6á9àBÝ,ãkåkç&åkë¹á2ß"Ý,æ2¼�å�ß1âbÞMê/ß�Ý,à"ß1á ��ãkåkà1âbåqë/ìLá9ë
á9ã�ß"ÝEÛ*ë¹á2ß1å�î9ÝCäpÞMç&ç¦êbëbåkäEá2ß1åkÞMëKä*âbá9ë¹ë/Ý,ã�ð

Ñ�ëbà1á �¾Ý�á9à"é�ëbä*âbÛ1ÞMë/ÞMêbà�ÝEî9ÞMãkê/ß1å�ÞMëFÞ��Xß1âbÝ�à1á �¾ÝEß=é&äpÞMëÉß"Û1ÞMã�à1ß"Û*êbäpß1ê/Û1Ý�äEá9ë.�TÝC�bÛ1ÝEî9Ý,ëÉß"Ý,æ��!é��bÛ1Þ��TÝEÛZæ/Þ�äEê=�
çFÝ,ëÉß1á2ß1å�ÞMëJÞ��rà1á �ÝEß>é4äpÞMëbà"ß"Û	á9åkë(ß1à'�!á9à1à*êbç��bß1å�ÞMë¹à
�Má9ëbæJß1â/Ý,å�Û�äpÞMëÉß"Û1ÞMãkàBæbê/Û*åqë/ìLà"é�à"ß"Ý,çèæ/Ý,à*å�ìMë4á9ëbæJä*â/Ý,äXÃ!åqë/ì
�TÝ
�Þ9Û*Ý6ä	âbá9ë/ì9Ý,àZá2Û*Ý�ç&á9æ/Ý�ß"ÞLæ/ÝEß"ÝEÛ*ç4åkë/Ý6å��¹ß1â/Ý�äpÞMëbà1ß"Û*á9åkëÉß1àZá9ëbæ<á9à1à1êbç��bß1å�ÞMëbà�á2Û1Ý�î�å�ÞMãká2ß"Ý,æ��!éCß1â/Ý�æbÝ,à1å�ìMëXð
Ñ�ëbåkëÉß"Ý,ë(ß1å�ÞMë¹á9ãbä*âbá9ëbì9Ý,àBá9ë¹æ4ç&å�ì9Û	á2ß1å�ÞMëFÞ����TÝ,âbá,î�å�Þ9Û^ÞMê/ß1à1åkæ/Ý�ß1âbÝ��TÞMêbëbæbá2Û	å�Ý,à�Þ��rà1á �¾ÝEß=é4äEá9ë��®Ý��bÛ1ÝEî9Ý,ëÉß"Ý,æ
�!éIî2á2Û*å�ÞMê¹àLçFÝ,á9ëbà
��åkëbäEãqêbæbåkë/ìJÝ,æbêbäEá2ß1å�ÞMë`��åkæbÝ,ë(ß1å��¾é�åkë/ìDá9ëbæ¥ä	â/Ý,ämÃ�åkë/ìIã�Ý,á9æbåkë/ìKåqëbæbåkäEá2ß"Þ9Û*à'�cá9ëbæ ß1á2Û1ì9ÝEß"Ý,æ
á9êbæbåkß1àEð>Á�á2Û1ß��m�m�^æ/Ý,à1äpÛ*å��TÝ,à�¼6á,é�à�ß"Þ��¹Û1ÝEî9Ý,ë(ß�á9à"é!ë¹ä*â/Û1ÞMëbÞMêbà�ÝEî9ÞMãkê/ß1åkÞMë��Û*ÞMçòã�Ý,á9æbåkëbì¦ß"ÞJá9äEäEåkæ/Ý,ëÉß1àEð
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àm¼^ÝEÝ
�¹à¦á9ëbæÌ¼�å�ß1â/ÞMê/ßJ�¹ìMâ(ß"ÝEÛ<äpÞ0î9ÝEÛ	á2ì9Ý���å���ë/Ý,äpÝ,à1à1á2Û*é9ðV���¾ß"ÝEÛ���Ý
�bß"Ý,ç��TÝEÛ��,£9£ Ø �Zâ/Ý,ãkåkäpÞ��¹ß"ÝEÛLÙ�å�ìMâÉß1à
¼BÝEÛ1ÝLÛ*Ý,à"ß"Û*åkäpß"Ý,æ[ß"ÞFß1â/ÝLà1Ý,äEê/Û*å�ß>éJÕEÞMë/ÝLå��D�½W��!/�Dá9ëbæW�¹ìMâÉß"ÝEÛ�äpÞ0î9ÝEÛ*á2ì9Ý+¼BÝEÛ1ÝLë/Þ9ß�ÞMëKà"ß1á2ß1åkÞMëXð��6ê/ß
�¾Þ9Û�ß1â/ÝCç&åkà*à1å�ÞMëDÞMë����bÛ	åkã��©Ô��¿¬�á2ìMã�Ý�ß�ãqå�ìMâ(ß�Û1Ý'&ÉêbÝ,à"ß"Ý,æ@á9ëbæ@Û1Ý,äpÝ,å�î9Ý,æ��TÝEÛ*ç&åkà1à*å�ÞMë[ß"Þ4Ýp��Ý,äEê/ß"Ý¦ß1â/Ý,å�Û
Ù®å�ìMâ(ßBÞMê/ß1à1åqæ/Ý�ß1âbÝ�à1Ý,äEê/Û*å�ß>é&ÕEÞMë/Ý9ð<�p! Ý ß��TÞMãkåqäpé&ã�ÝEß"ß"ÝEÛ�æbá2ß"Ý,æ��!Ý
�bß"Ý,ç��TÝEÛ	�,£9£ Ø åkç��¹ã�Ý,ç&Ý,ë(ß"Ý,æJß1â/Ý
�¾ÞMãkã�Þz¼�åkë/ì>�TÞMãkåkäpé(�¾Þ9ÛZÑ� ���Ç2Ï8â/Ý,ãqåkäpÞ��bß"ÝEÛ�Ù�å�ìMâÉß1à�à1ê���TÞ9Û1ß1åqë/ì�ß1â/Ý��¾!�!>É�Õ���ãkã/Ñ� ���Ç2Ï�Ù�å�ìMâÉß1à�åkëÉß"Þ��>Û*á�&
ÞMêbß1à1åkæ/Ý8Þ���ß1â/ÝLà"Ý,äEêbÛ*å�ß=é-ÕEÞMë/ÝLÛ*Ý'&ÉêbåkÛ1Ý(�)½���!/�[äpÞ;î9ÝEÛ*á2ì9Ý9ð Ö[ �Ý,ãqåkäpÞ��bß"ÝEÛ�Ù�åkìMâ(ß1à�â¹á9æDÛ1ÞMê/ß1åkëbÝ,ã�é��TÝEÝ,ë
Ù�Þ;¼�ëV¼�åkß1âbåkë¦ß1â/Ý Ý ��§8¨ à"Ý,äEê/Û	å�ß=é¦ÕEÞMë/Ý4¼�å�ß1âbÞMê/ß4�)½���!/�¦Þ9Û��¹ìMâÉß"ÝEÛ�äpÞ;î9ÝEÛ*á2ì9Ý�á9ë¹æ.! Ý ß��®ÝEÛ	à"ÞMëbë/Ý,ã
á2ß�î2á2Û*å�ÞMêbà�ã�ÝEî9Ý,ãkà�¼BÝEÛ1ÝFá�¼6á2Û1Ý<Þ���ß1âbåqàEð��¾!�!b�TÝEÛ*à"ÞMëbë/Ý,ã¼BÝEÛ1Ý¦á;¼Bá2Û*ÝFÞ��Zß1â/Ý¦Û1Ý'&Éê¹å�Û1Ý,çFÝ,ëÉß�ß"ÞDâbá0î9Ý
�½���!/� äpÞ;î9ÝEÛ*á2ì9Ý.�¾Þ9ÛLÙ®å�ìMâ(ß1àLÞMê/ß1à1åkæ/Ý<ß1â/ÝJà"Ý,äEê/Û*å�ß>éGÕEÞMëbÝ4á9ëbæ¥äpÞMç���ãkå�Ý,æ"¼�å�ß1â:ß1â¹á2ßLÛ1Ý'&!êbå�Û1Ý,çFÝ,ëÉßEð
 �Þ;¼BÝEî9ÝEÛ'��ß1âbÝVß���'í��¹åqã�Þ9ß1àFåkëÉî9ÞMã�î9Ý,æ åkë?ß1âbÝ@á9äEäEåkæ/Ý,ëÉß
��Û1Ý,ã�é�åkë/ì:ÞMë�ß1âbÝ<¼�Û*å�ß"ß"Ý,ë�ìMêbåkæbá9ëbäpÝKåqë�ß1â/Ý
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��!�§��-�TÝ,ãkå�ÝEî9Ý,æ@ß1âbá2ß�ë/Þ-§�Á�! á9å�Û	äpÛ*á �ß
�Å�b��Ý,æKÞ9Û�Û1Þ9ß1á2Û1é<¼�åqë/ì��C¼BÝEÛ1Ý.á9ãkãkÞ;¼BÝ,æ@ß"Þ-Ý,ë(ß"ÝEÛ�ß1â/Ý Ý ��§8¨
�¹Û*å�Þ9Û�ß"Þ4áV��ìMâ(ß"ÝEÛ�àm¼^ÝEÝ
�?þ±í�ÿ`ð
�6ßCß1â/ÝFà1á9çFÝFß1åkçFÝ��Xß1âbÝ&�Bãqá9ämÃ: �á;¼�Ã!àCá9ãkà"Þ[ß1â/ÞMê/ìMâÉß8ß1â/ÝEéÂ¼^ÝEÛ1ÝFÞ��TÝEÛ*á2ß1åqë/ìDäpÞ9Û1Û1Ý,äpß1ã�é9ð Ý â/Ý���Û*çCé
!6ÞMç&ç&á9ëbæ/ÝEÛ�á2ß>ÏTá%Ã�âÉêKâ¹á9æKäEá9ãkã�Ý,æDß1âbÝ+!BÞMç&ç&á9ë¹æ/ÝEÛ�Þ���§>�TÝEÛ*á2ß1å�ÞMëbà
�CÁ^ãká9ëbà
�/á9ëbæHÁ�ÞMãqåkäpé.�¾Þ9Û�§-Á5!
ß1âbÝGëbå�ìMâÉß��TÝ
�Þ9Û*ÝKß1â/ÝGà*â/ÞÉÞ9ß1æbÞ;¼�ë×á9ëbæ�á9à�Ã9Ý,æ×ß"Þ��TÝ@á �¹ãkÝDß"Þ¥Ù¹é?ß1â/Ý@ç4åkà1à1å�ÞMë�¼�å�ß1â/ÞMê/ß��½���!/�
äpÞ;î9ÝEÛ*á2ì9Ý9ðD �Ý$¼6á9àLß"ÞMãqæ ß1âbá2ßLß1â/ÝEé:ç¦êbà"ßLâbá0î9Ý.�½W��!/� äpÞ0î9ÝEÛ*á2ì9Ý9ð�ß/Û1ÞMç ß1â/Ý&î�å�ÝL¼íÞ��6ß1â/Ý&�6ãká9ämÃ
 �á�¼�Ã!àC��åkã�Þ9ß1à-Äí¼�â/ÞFâbá9æ[Û1Ý
�TÞ9Û1ß"Ý,æ[åkë-ß"ÞFß1â/Ý(�½���!/�-æbê/Û*åqë/ìCß1â/Ý�Ù®å�ìMâ(ß�á9ëbæ��bÛ*Þ0î�åkæ/Ý,æ-ß1â/Ý,å�ÛBÙ�å�ìMâÉß
��ãká9ëDá9ëbæKæ/Ý,à1ß1åkëbá2ß1å�ÞMëbà�ÆZß1âbÝEéW¼BÝEÛ1ÝCäpÞMç��¹ã�é�åkë/ìFá9ëbæ6¼BÝEÛ1ÝLêbëbæbÝEÛ/�)½���!/�DäpÞMëÉß"Û1ÞMã�ð

A�� õpø#ï�ý*ù�ç®û=õEô*Ô�Ò^õpô1õ/�®ù9ûcô1õEü'!rïô1õ1÷<û`ùG
Zøkõ�÷(õEû`Ó ï¾økõ1÷���ï3ö9üÉû�ç®ø3Ó �bÔ�Ó ��÷BúEù2øø�ù2Ò?û¾ü�õ©î<ð>¬Z�®Ý,äpß1å�î9ÝC�¹Û1Þ!äpÝ,æ¹ê/Û1Ý,à
¼BÝEÛ1Ý4ëbÞ9ßLÝ,à"ß1á �¹ãkåqà1â/Ý,æ��¾Þ9Û.äpÞMç&ç¦êbëbåkäEá2ß1åqë/ìKãká9à"ßLç&åqëÉê/ß"Ý&ä	âbá9ë/ì9Ý,àCÞ9Û.ê��Xæbá2ß"Ý,à8ß"Þ@ß1â/Ý���Û*çCéGÙ�å�ìMâÉß
��ãká9ëbà6ß1âbá2ß�â¹á9æ��TÝEÝ,ëI��ã�Ý,æXð

A û<å�ï���ç*ï¾ø3ùMû¾ÔCÒ^õpô1õ���ù9ûBû`ù2ø�÷[û`ù�!!Ô,õ(�®ù �å ��� îFù0÷(õBúEù2ôLü�õEøöï�ý*ùèç®û=õpô	Ô	ð

A�� ù�ç�ô"ù,ý	õ*÷ !�ô"õpÔJÒ^õpô1õ4Ôéçbõ1ý
ï 
Bõ*÷:û`ù�ç/Ó�Ô*Ô2B�ý ô ø��
	Òïo�,úpù9ô�î&Ó9û}ï�ù ��û`ù$æ`û�õ�æ�ðr �Ý,ãkåkäpÞ��bß"ÝEÛ8Ù®å�ìMâ(ß���ãká9ëbà
¼BÝEÛ1Ý�ë/Þ9ßZæ¹åkà"ß"Û*å���ê/ß"Ý,æCß"ÞV!�ßr��!?á9ëbæ<ß1â/Ý/ß���'í	�¹åqã�Þ9ß1à
���¹ê/ß�ß1â/ÝEéA¼^ÝEÛ*Ý�ìMå�î9Ý,ë<ß"ÞLß1â/Ý/ß���'Ç8à�&Éêbá9æbÛ1ÞMëbàEð
½ âÉé2¼Bá9àBÞMë/Ý�àE&!êbá9æ/Û1ÞMëJåkë��¾Þ9Û*çFÝ,æ��Z¼�âbåkã�Ý�á9ë/Þ9ß1â/ÝEÛ6ÞMë/Ý���ã�Þ!äEá2ß"Ý,æ-Û*åkìMâ(ßBá9äpÛ1ÞMà1àBß1â/Ý�à"ß"Û1ÝEÝEß
�=¼Bá9à6ë/Þ9ßiþ
ß���'í2à�á2Û1Ý�æ/Ý,à1åkìMë/Ý,æ��bÛ	åkç&á2Û*åkãké(�Þ9Û6á9å�Û6à1ê��TÝEÛ*å�Þ9Û	å�ß=é9+ âbå�ìMâ<á9ã�ß1åkß1êbæ/Ý�á2ÝEÛ	åká9ã¹äpÞMç��¹á2ß�ç&åkà1à*å�ÞMëbàEðBß)���'Ç2à'�
ÞMë&ß1â/Ý�Þ9ß1â/ÝEÛ�âbá9ë¹æ��Má2Û1Ý�á9ãkã��é��ê/ÛE�TÞMà"Ý>��ìMâ(ß"ÝEÛ*à,ð�Ñ�ëbãkåvÃ9Ý�ß���'í2à
�&¼�âbåkä	â¦Û*á2Û1Ý,ã�éCÙ¹ÝL¼�ã�Þ;¼��=ã�ÝEî9Ý,ãbç&åkà*à1å�ÞMëbà
�
åkß4¼Bá9à�äpÞMç&çFÞMë��¾Þ9Û�ß���'Ç2à�ß"ÞFÙ¹é[ã�Þ;¼4�=ãkÝEî9Ý,ãrç&åkà1à*å�ÞMëbà�¼�â/ÝEÛ*Ý8ß1â/ÝEé-ç4å�ìMâ(ß�Ý,ë¹äpÞMêbë(ß"ÝEÛ�ß1â/ÝCã�Þz¼4��Ù¹é�åkë/ì
��Û*ç.éIâbÝ,ãkåkäpÞ��bß"ÝEÛ*à,ð���àLá[Û1Ý,à1êbãkß
�Xß"ÞKá,î9ÞMåkæ¥ãkÞ;¼4�=á9ã�ß1åkß1êbæ/ÝFç&åkæ=�=á9åkÛ�äpÞMãkãqåkà1å�ÞMëbà'�Tà1ß1á��¡Þ �JäpÝEÛ	àLåkë�ß���'Ç
à�&Éêbá9æbÛ1ÞMëbà�Û1Ý'&!ê/Ý,à"ß"Ý,æGæ/ÝEß1á9åkãkà�äpÞMëbäpÝEÛ*ëbåkëbì4â/Ý,ãkåkäpÞ��¹ß"ÝEÛ�Þ��TÝEÛ*á2ß1å�ÞMëbàC�¾Û1ÞMç ß1â/Ý��É§���!>�?¼BÝ,ëÉß�ß"Þ���åkämÃ[å�ß
ê�V�¾Û1ÞMç ß1âbÝ.ç&á9åkãy�¹åkäXÃ!ê����TÞMåkë(ß�ÞMë@ß1â/Ý��TÞMà"ß
��á9ëbæ��¹á9à1à1Ý,æ@å�ß�ÞMë@ß"Þ-ß1â/Ý���åkã�Þ9ß1à�æ¹ê/Û*åkë/ì<ß1â/Ý,åkÛ�æbá9åqã�é
�¹Û*å�Ý'��ë/ìMà'×rß���'í��¹ãká9ëbë/ÝEÛ	àBæ¹åkæDë/Þ9ßCþÓ�'0�í2ÿ`ð

A ý��®ÓM÷(õEü'!bÓ9û=õ¢û�ô�Ó ïo�ïo�Éö ù � û¾ü/õ�ø�÷�� Ò�Ó2Ô�ç�ô"ù "pï�÷(õ*÷Gúpù2ô^�TõpÒòô"ù9û`Ó9û`ù2ô	Ô	ð Á�å��TÝEÛ[äEãká9åkç&à[ß1âbá2ßG§-Á5!
�TÝEÛ*à1ÞMëbë/Ý,ã�æbåkæIë/Þ9ß�Û1Ý,äpÝ,å�î9ÝFäpÞMëbà1åkà1ß"Ý,ë(ß
�räpÞMç��¹Û1Ý,â/Ý,ëbà1åkî9Ý.ß"Û*á9åqëbåkë/ìJß"Þ-Ý,ë¹à1ê/Û1Ý¦ß1â/ÝEéGâ¹á9æIá-ß1â/Þ9Û*ÞMê/ìMâ
ê¹ëbæ/ÝEÛ*à"ß1á9ë¹æbåkë/ìFÞ���ß1â/Ý¦Û*êbãkÝ,à�Þ���Ý,ë/ìMá2ì9Ý,çFÝ,ëÉßLá9ëbæGß1âbá2ß�ç&á9ë(éDÞ���ß1âbÝ¦á9å�Û	äpÛ1ÝL¼�à�ë/ÝL¼#ß"ÞK§�Á5!Y&!ê/Ý,à��
ß1åkÞMë/Ý,æóß1âbÝJë/ÝEÝ,æ��Þ9Û¦ß1â/ÝJãkÝ,à1àCá2ì9ì9Û1Ý,à*à1å�î9Ý-Û*êbã�Ý,àCÞ���Ý,ë/ìMá2ì9Ý,çFÝ,ëÉß<åqëÎ¼�âbá2ß.âbá9æ��TÝEÝ,ë¢æ/Ý,à1å�ìMëbá2ß"Ý,æ¡á
äpÞMç��¹á2ßFÕEÞMë/ÝóþÓ�'í|ÔMÿ`ðs�MêbæbìMåkë/ìV�¾Û1ÞMç ß1â/Ý,à"ÝDäpÞMç���ãká9åkëÉß1àIÄ�æbÝEß1á9åkãkà<äEá9ë$�TÝ.�¾ÞMêbëbæ¡åkë þÓ�'í|ÔMÿíÆ.á9ëbæ?åkë=�
äEåqæ/Ý,ë(ß1à<åkëÉî9ÞMã�î�åkë/ìWß)���'í��¹åqã�Þ9ß1à
��å�ß<á ��TÝ,á2Û*àCß1â¹á2ß¦ß1âbÝ.�¹åqã�Þ9ß1à.æ¹åkæóë/Þ9ß���êbãkã�é:êbëbæbÝEÛ*à"ß1á9ëbæ¢ß1â/Ý[¨�§-¬
��ê/ÛE�TÞMà"Ý�Þ9Û�ë/ÝEÝ,æXð

A ý��®ÓM÷(õEü'!bÓ9û=õ<û�ô"Ó ïI�-ïI�ÉöDÒ�Ó�Ô�ç�ô"ù "�ï�÷(õ1÷Kû`ù[û¾ü�õ�û<å�ï��(ç*ï¾ø�ù9û¾Ô¦ù ��"�ïÔ�!bÓ2øyï�÷(õ
�¹û}ï 
^ý*Ó9û}ï�ù �bð

A ý��®ÓM÷(õEü'!bÓ9û=õLÔ�ïoî�!�ø�Ó9û`ù2ô.Ó���÷FÔZç*ïo�å�!pç û�ô�Ó ïo�ïo�Éö4Ò�Ó�Ô�ç�ô�ù�"�ï�÷(õ1÷-û`ù&û¾ü/õ>õA@(õ�æBGý,ô"õEÒ�Ô	ð<��à"é�ëbä*â/Û*ÞMë/ÞMêbà
ÝEî9ÞMãqê/ß1å�ÞMëDÞ�äEäEê/Û1Û1Ý,æ��®ÝEßg¼^ÝEÝ,ë@ß1â/ÝCä	âbá9ë/ì9Ý,à�åqë[ß1â/ÝLß"Û*á9åkë¹åkë/ìFç&á2ß"ÝEÛ*åká9ãqà�á9ëbæ[ß1â/ÝCá9äpß1ê¹á9ãcà1å�ß1ê¹á2ß1å�ÞMëDåkë
ß1âbÝ�Ö�Þ%�Zß�ã�é&�,Ï®ÞMë/Ý9ð���ëFá9æbæbå�ß1å�ÞMë`��ß1âbÝEÛ1Ý4¼^ÝEÛ*Ý�ë/Þ8äpÞMë(ß"Û1ÞMãqà�ß"Þ8Ý,ëbà1ê/Û*ÝBß1âbÝ�Û1Ý'&Éê¹å�Û1Ý,æ<à1åkç¦êbãká2ß"Þ9Û�à"Ý,à1à*å�ÞMëbà
¼BÝEÛ1Ý(�¹Û1Þ0î�åkæ/Ý,æDá9ëbæKß1âbá2ß�á9ãkãXçFÝ,ç��TÝEÛ*à�Þ���ß1â/ÝCäpÛ1ÝL¼Y�¹á2Û1ß1åkäEå���á2ß"Ý,æXð

A�� Ó ��÷(ù�Ô ç�ô"ù,ý»õ1÷ !�ô1õ»ÔóÒ^õEô"õ��®õ©"9õpô¥õ»Ôpû`Ó9Ñpø#ïqÔ	ü�õ1÷@úEù2ôIü�õpø#ï�ý	ù�ç®û=õEô*Ô»ðÕ�iëã��á9äpß
��ëbÞ¡Ýp�r�¹ãkåqäEå�ßJÞ9Û6¼�Û*å�ß"ß"Ý,ë
�¹Û1Þ!äpÝ,æ¹ê/Û1Ý,à
�6î9ÝEÛE�¹á9ã�ìMêbåkæbá9ë¹äpÝ���Þ9ÛJß"Û*á9åqëbåkë/ì Þ��Lá9ëÉé:Ã!åqëbæ:¼BÝEÛ1ÝV�bÛ*Þ0î�åkæ/Ý,æ�ß"Þ¢ß1â/Ý��½���!/��äpÛ*ÝL¼�à
Û*ÝEìMá2Û*æbåkë/ìóß1â/ÝGäpÞMëÉß"Û1ÞMã�Þ��Lâ/Ý,ãkåkäpÞ��¹ß"ÝEÛ*à2¼�åkß1âbåkë?ß1â/Ý Ý ��§�¨ þÓ�'0�í9ÿ`ð Ý â/Ý��½���!/��äpÛ*ÝL¼�à&ß"Ý,à"ß1å��¹Ý,æ
æ¹ê/Û*åkë/ì-ß1â/Ý4åqë(î9Ý,à"ß1åkìMá2ß1å�ÞMë ß1âbá2ßLß1âbÝEé:ãkÞMà"ßLäpÞMë(ß1á9äpßA¼�å�ß1â â/Ý,ãqåkäpÞ��bß"ÝEÛ*àLá9ãqã�ß1â/ÝFß1åkçFÝ��¹êbß8ß1â/ÝEÛ1Ý$¼BÝEÛ1Ý
ëbÞ��bÛ1Þ�äpÝ,æbê/Û1Ý,à6ß"Þ��ÞMãkãkÞ;¼à¼�â/Ý,ëKß1âbá2ß�Þ�äEäEê/Û1Û1Ý,æXð
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A ý��®ÓM÷(õEü'!bÓ9û=õ�ç®ô�ù,ý»õ1÷ !�ô1õ»ÔLÒ^õEô"õ�Ôéç/õ*ý
ï 
Bõ1÷JÓ ��÷Jõ
�,úEù2ô�ý»õ1÷�úpù2ô�ü!ù2Ò×û¾ü�õ�Ô	ü!ÓM÷Mù2Ò ýEô1õpÒ�Ò�ù�!!ø�÷�ïo�/Ô»û�ôè!bý,ûZû¾ü/õ
�TõpÒÜýEô1õpÒ�Ô	ð

A]ô ü/õFôè!�ø�õpÔFÓ �®÷�ç�ô"ù,ý	õ*÷ !�ô"õpÔ[õ»Ôpû`Ó9Ñpø#ïÔ*ü�õ*÷LúEù2ôFû¾ü�õJù�ç/õpô"Ó9û}ï�ù ��÷ ï�÷���ù9û:ç�ô�ù�"�ï�÷(õ-ÓM÷(õEü'!bÓ9û=õ-ý*ù �¹û�ô"ù2ø^ù�"2õpô
!r�/ÔEÓ�ú,õ�û<å�ï���ç*ïø�ù9û7Ñ	õ»ü!Ó�"�ï�ù2ôX*�ÓM÷ÉõEü
!bÓ9û=õ.õ©�,úEù2ô"ý	õ
î&õ
�¹û�ù�ú�÷ ïÔpý
ïÈç�ø#ïI�Tõ�*Zù2ô�Ó(÷(õEü'!/ÓMû=õ�ü!Ó���÷�ø#ïI�ÉöJù�ú�ÔEÓ�ú,õEû}�
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ß1â/Ý(ß���'í��¹åkãkÞ9ß1àBá9ë¹æ[ß"ÞFß1â/ÝL�6ãká9ämÃ[ �á;¼�Ã�àC�¹åkã�Þ9ß1à5¼BÝEÛ1ÝLäpÞMëbà1åqà"ß"Ý,ë(ß
�/ß1â¹á2ß�Û1Ý'&Éê¹å�Û1Ý,æ-åkë��¾Þ9Û*ç&á2ß1å�ÞMë[âbá9æ��TÝEÝ,ë
æbåkà1ß"Û*å��¹ê/ß"Ý,æJß"Þ4ÝEî9ÝEÛ*é9ÞMë/Ý��¹ß1âbá2ß�Þ �JäEåká9ã��bÛ*Þ!äpÝ,æbêbÛ1Ý,à�¼^ÝEÛ*ÝCêbëbæ/ÝEÛ	à"ß"ÞÉÞ�æ[á9ëbæ��TÝ,åkë/ì��¾ÞMãkã�Þz¼^Ý,æ��/ÝEß1ä2ð

z�{�{*npx:m}tyd�g|mI{vtlR�q�{vtyÍàTSlB��g|mI�:�ofãz�{*tvgpnp{v�o�ofunpw Ý â/ÝEÛ1Ý�¼^ÝEÛ*ÝJäEã�Ý,á2Û*ãké^�bÛ1Þ��¹ã�Ý,ç4à-¼�å�ß1âóÞ0î9ÝEÛ*ãká �-�¹åkë/ì
á9ëbæ��TÞMêbë¹æbá2Û1é�á2Û*Ý,á9àcÞ��/äpÞMëÉß"Û1ÞMã1�TÝEß]¼BÝEÝ,ëLß1âbÝ<��Û	çCé8á9ëbæ8ß1âbÝ<��åkÛyß/Þ9Û*äpÝ9ð�!BÞ!Þ9Û*æbåkë¹á2ß1å�ÞMë	�bÛ1Þ��¹ãkÝ,ç&àU�TÝEß]¼BÝEÝ,ë
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�!é-�¾!�! á9ëbæÂ!�ßr��! á9ëbæKäpÞMç���ãkåkäEá2ß"Ý,æ��!é[ß1â/Ý��¹âÉé!à1åqäEá9ãXà"Ý
�¹á2Û*á2ß1å�ÞMëKÞ���ß1âbÝ8ß]¼BÞJâ/Ý,á9æ&!êbá2Û1ß"ÝEÛ	àEð

Ð�ê/Û*åqë/ì:ß1â/ÝKá9äEäEåkæ/Ý,ëÉß4åkëÉî9Ý,à"ß1å�ìMá2ß1å�ÞMë`�Bá�&!ê/Ý,à"ß1åkÞMëj¼Bá9à4Û*á9åkà"Ý,æ�á �TÞMê/ß$¼�âbÝEß1â/ÝEÛ&ß1â/Ý^!BÞMç��¹åkëbÝ,æ Ý á9à�Ã
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Problems, 

Responsibility, Accountability, Authority
Controls
Feedback Channels

Continual Improvement

Safety Guided Design

Analysis
HazardDesign

Decisions

Hazards

Human Task Analysis 

System Operations Analysis

Physical
Usage
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���4,F� ÚF� è:óè�ò:æ#äxëÊë:ð � æ(ílä{êï*ñ ä{å æ�çié{ë�ílæ(êQê{ïãñXòcìrè:í&ï*âãïKämõ � ðTë:ä{åeë�ñeä{å æ n ë$ë:é>ë:éê{ôiêxç¹æ(ñ îXæ(î � ä{å è�ä

î ë$æ(êCñ ë:äCé{æ(ê{ô âãä@ï*ñ�îXæ(âãè(õYë:ì4èâãè:ô ñiíQå�ñXë:éFèVâKë�ê{êuë:ìGò:é{æ(è�äxæ&éAä{å è:ñ'2�î ë�âãâãè�éQê&÷
���4,�! ÚF� è:óè�ò:æpäxëä{åXæ�ó�ë:ð�ïãâKæ¯é{ë:ð¹ë:ä&÷

�Ví*íqã�ñ×äOï÷é�î�õ�ù À äYï*ê�è:ê{ê{ô ó�æ(îDä{åiè�ä�ä{åXæ&é{æMïãêYèeðiè:í � ôXçhç�âãè:ñDïãñDçiâãè:ílæªìrë:é#êxæ&é{öWïãí&ïãñXò
ä{å æë:é{ðiïKäxæ&é�ä{åXæ&éQóè:â4ä{ïãâãæ(ê�ïãñÊí&è:êxæä{å æä{ïãâKæ�ç éQë�ílæ(ê{êQïãñXòYé{ë:ð¹ë:ä�å è:ê�è�óæ(íQå è:ñ ï*í&è:â�ìPè:ïãâãôXé{æ
è:ñiî ä{å è�äpä{åXæYê{è:ó�æ�ðiè:í � ôXçeó�æ(è:ê{ôXéQæ(ê�í&è:ñJð¹æVô êxæ(îJïãñ ä{åXæ�æ&ö:æ(ñ$ä>ä{åXæVéQë:ðTë:ä>ïãê�ë�ôXä�ë:ì
ílë�óVóïãê{ê{ïãë�ñ�î ôXæSäxëë:ä{åXæ&é�é{æ(è:êxë�ñ ê(÷

Ã å æpí&ô ê{äxë�ó�æ&é�óè(õªè:âãêxëYå è�ö:æè�êQè�ì´æ&äÈõ�ç¹ë�âãïãílõ�ä{åiè�ä�ó�ô ê{ä�ð¹æpì´ë�âãâãë � æ(îªð$õ#ä{å æ>ílë�ñ$äxéQè:íläxë:é�ë:éAä{å ë�êxæ
îXæ(ê{ïãò�ñ ïãñXòcä{åXæ�ä{åXæ&éQóVè:â@ä{ïãâKæ�êxæ&é{öWïãí&ïãñXòªé{ë:ð¹ë:ä&÷�áAêè:ñ�æ Ò è:ó�çiâKæ:ø6ä{åXæ�ì´ë�â*âKë � ï*ñXòcï*ê�ê{ïãóïãâ*è�é�äxë èªäÈõ$ç�ïãí&è:â
� á Ë á^ê{è�ìræ&ämõ�ç¹ë�âãïãílõ Ú

yGåsõ�åsæqê�ë
â+ênò�å�ïôó{z&î�ë�é�è~ó�ù á�â*âXå è � è�éQî êBé{æ(âãè�äxæ(î�äxëpå$ô óVè:ñ�ïãñ � ôXé{õ�ë:é�î è:óè�ò:æCäxë�ä{åXæCë:é{ðiïãäxæ&é
ópô êxäZð¹æBæ(âãïãóVïãñ è�äxæ(îSë:é4óïKä{ïKò�è�äxæ(î�ð$õSä{å æ�êxõWêxäxæ(ó^îXæ(ê{ïKò�ñ�÷Záeé{æ(è:êxë�ñiè�ðiâKæBæ ° ë:é{äGó�ô ê{ä�ð¹æ6óè:î æ
äxë�æ(âãïãóï*ñ è�äxæ�ë:épóVïKä{ïKò�è�äxæVå è � è�é�î ê�é{æ(êQô âKä{ïãñXò#è�äpó�ë�êxä�ï*ñMî è:óè�ò:æ�äxë®ä{åXæVé{ë:ð¹ë:ä�ë:é�ë:ð � æ(ílä{ê
ï*ñÊä{åXæ � ë:é � è�é{æ(èW÷ ] ë:é>è:ñ.õÊå è � è�éQîiê�ä{å è�äpí&è:ñ ñXë:ä�ð¹ææ(âãï*óïãñ è�äxæ(î¦ø�ä{åXæVå è � è�éQî è:ñ è:âKõWê{ïãêSè:ê
� æ(âãâ¹è:ê@ä{åXæSîXæ(ê{ïãò�ñ�ìræ(è�ä{ôXé{æ(êuè:ñiî�îXæ&ö:æ(âKë:çió�æ(ñ$ä@ç é{ëWílæ(î ôXé{æ(ê(ø�ïãñií&âãô î ïãñ ò�è:ñ.õ�äxéQè:îXæ&ë ° êxä{ô î ïãæ(ê&ø
ópô êxäFðTæSîXëWí&ô ó�æ(ñ$äxæ(î#è:ñ î#ç é{æ(êxæ(ñ$äxæ(î�äxëVä{å æ�í&ô êxäxë�ó�æ&é�ì´ë:éFè:í&ílæ&çiä{è:ñ ílæ:÷
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Ã åXæ@äxæ&éQó |W�.�(��%x� å è:ê4ð¹æ&æ(ñpôiêxæ(î�ïãñ>î ï ° æ&é{æ(ñ$ä � è(õWê&÷ ] ë:é�æ Ò è:ó�çiâãæ:ø�ïãñ>è(öWïãè�ä{ïKë�ñ¦ø.èSåiè � è�éQî�ïãêGë:ì´äxæ(ñVô êxæ(îpäxë
îXæ(ñXë:äxæSêxë�óæ&ä{å ïãñXòpïãñVä{å æ�æ(ñ$ö�ïãé{ë�ñ ó�æ(ñ$ä6ë:ì�ä{åXæAê{õ�êxäxæ(ó#ø�ìrë:é@æ Ò è:óçiâKæ�è>ó�ë�ôiñ.ä{è:ïãñ�ø$ä{å è�ä@ïãê�ïãñ�ä{åXæ�ç�è�ä{å�ë:ì
ä{åXæ¯è:ïKéQíléQè�ìrä&÷ À ñ�ílë�ñ$äxéQè:êxä&øiï*ñ Ë õWêxäxæ(ó Ë è�ìræ&ämõ:ø è>å è � è�éQîYïãê�îXæ � ñXæ(î�è:ê � ïKä{å ï*ñä{åXæ¯êxõWêxäxæ(óýðTæ(ï*ñXò�îXæ(êQïKò�ñXæ(î
� ë:éSïKä{ê�é{æ(âãè�ä{ïKë�ñ êQå ïKç#äxëYè:ñcæ(ñ.öWïKé{ë�ñ óæ(ñ.ä{è:âZë:ð � æ(ílä � è:ñiî�ñXë:ä � ô êxä�ï*ñ®ïKä{ê�æ(ñ.öWïKé{ë�ñió�æ(ñ.ä&÷ ] ë:éSæ Ò è:ó�çiâKæ:ø¹è:ñ
è:ïKéQílé�è�ì´ä n õWïãñXò>äxë�ëVí&âKë�êxæ�äxëVèó�ë�ô ñ$ä{è:ïãñ � ë�ô âãî�ð¹æSèå è � è�é�î¦÷

� êa��ênæ÷ð Ú áÖêxõWêxäxæ(ó\êxä{è�äxæ�ë:éêxæ&ä�ë:ì¯ílë�ñ î ïãä{ïKë�ñ ê�ä{å è�ä&ø6äxë:ò:æ&ä{å æ&é � ïKä{åeèªçiè�é{ä{ï*í&ô âãè�é�êxæ&ä>ë:ì
� ë:éQêxä � í&è:ê{æ�æ(ñ$ö�ïKéQë�ñ ó�æ(ñ$ä{è:â�ílë�ñ î ïKä{ïãë�ñ ê&ø � ïãâãâ¹âKæ(è:î#äxëVè:ñ#è:í&í&ïãîXæ(ñ$ä � âKë�êQê � ÷

Ã åiïãê1îXæ � ñ ïãä{ïKë�ñpé{æ(ù$ôiïKé{æ(ê1êxë�ó�æFæ Ò çiâ*è:ñ è�ä{ïKë�ñ¦÷ ] ïKéQêxä&ø$å è � è�éQî ê�óVè(õ>ð¹æCîXæ � ñXæ(îï*ñ>äxæ&éQóê1ë:ì¦ílë�ñ î ïãä{ïKë�ñ ê&ø
è:ê@è�ð¹ë�ö:æ:øWë:é�ï*ñäxæ&éQóê6ë:ì�æ&ö:æ(ñ$ä{êuè:ê6âãë�ñXò�è:ê6ë�ñXæAë:ì�ä{åXæ(êxæAíQåXë�ïãílæ(ê@ïãê�ô êxæ(î�ílë�ñ ê{ïãê{äxæ(ñ ílõ:÷ � åiïãâKæCä{åXæ&éQæAå è�ö:æ
ð¹æ&æ(ñÊè�é{ò�ô ó�æ(ñ$ä{êSè�ð¹ë�ôXä � åXæ&ä{åXæ&é�åiè � è�éQî êSè�é{æ>æ&ö:æ(ñ$ä{ê�ë:é�ílë�ñ î ïãä{ïKë�ñ ê&ø¹ä{åXæî ï*êxä{ïãñ ílä{ïKë�ñcïãê¯ïKé{éQæ(âKæ&öRè:ñ$äSè:ñ î
æ(ïKä{åXæ&é¯í&è:ñcð¹æ�ô êxæ(î�÷ ] ïKò�ôXé{æ Þ ÷ _ îXæ&çiïãílä{ê�ä{åXæ�éQæ(âãè�ä{ïKë�ñ ê{åiïKç#ð¹æ&ä � æ&æ(ñªæ&ö:æ(ñ.ä{êSè:ñiî�ílë�ñ îiïKä{ïKë�ñ ê Ú ílë�ñ î ïãä{ïKë�ñ ê
âKæ(è:î®äxëVæ&ö:æ(ñ$ä{ê � å ïãíQå®âKæ(è:î®äxë�ílë�ñ î ïKä{ïãë�ñ ê � å ï*íQå#âKæ(è:î®äxëVæ&ö:æ(ñ$ä{êp÷(÷&÷&÷ Ã åXæ�åiè � è�éQî#ìrë:é�è�íQåXæ(óï*í&è:â�çiâãè:ñ$ä
ílë�ô âãîVð¹æFêxä{è�äxæ(îYè:êBä{å æFé{æ(âKæ(è:ê{æFë:ì�íQå æ(óïãí&è:âãê � è:ñVæ&ö:æ(ñ$ä � ë:é�í�åXæ(óïãí&è:â*êBïãñVä{åXæ�è�ä{ó�ë�ê{çiåXæ&é{æ � è�ílë�ñ îiïKä{ïKë�ñ � ÷
Ã åXæ�ë�ñiâKõ î ï ° æ&é{æ(ñiílæYï*ê>ä{å è�äæ&ö:æ(ñ$ä{êVè�é{æ®â*ïãóïKäxæ(îeïãñJä{ïãó�æ � å ïãâKæ�ä{åXæ®ílë�ñ îiïKä{ïKë�ñ ê>í&è:ô êxæ(î ð$õJä{åXæ�æ&ö:æ(ñ$ä
ç¹æ&éQê{ïãê{ä�ëLö:æ&é�ä{ïãóæ>ôiñ.ä{ïãâ4è:ñXë:ä{å æ&é�æ&ö:æ(ñ$ä�ë�í&í&ô éQêSä{å è�ä�í�å è:ñXò:æ(ê�ä{å æ�ç é{æ&ö�è:ïãâãïãñXòYílë�ñ î ïãä{ïKë�ñ ê&÷ ] ë:é�î ï ° æ&é{æ(ñ$ä
çiôXéQçTë�ê{æ(ê&øWë�ñXæ�íQåXë�ï*ílæ�óïKò�å$äuð¹æSè:îXöRè:ñ$ä{è�ò:æ&ë�ô êAë�ö:æ&é�ä{åXæ�ë:ä{åXæ&é�÷

Ë æ(ílë�ñiî¦ø6ñXë:äxæ�ä{åiè�ä�ä{åXæ � ë:éQî N&���r��UW%{� îXë�æ(ê�ñXë:äè�ç ç¹æ(è�é�è:ñ$õ � å æ&é{æ:÷ � è � è�éQî êVè�é{æ�ñXë:äïãîXæ(ñ$ä{ïãí&è:â�äxë
ìPè:ïãâãôXé{æ(ê � ìrè:ï*âãôXé{æ(ê4í&è:ñëWí&í&ôXé � ïKä{åXë�ô ä1é{æ(ê{ô âKä{ï*ñXò�ïãñè�å è � è�éQîVè:ñiîVè�åiè � è�éQîVóè�õ�ë�í&í&ô é � ïãä{åXë�ôXä�è:ñ$õ�ç é{æ �
í&ïKçiïãä{è�ä{ïãñXòFìPè:ïãâãô é{æ(ê&÷ ú ÷ Ñ ÷  ïãâãâãæ&é(øLë�ñ æ�ë:ìiä{åXæ@ì´ë�ô ñiîXæ&éQêZë:ì Ë õWêxäxæ(ó Ë è�ì´æ&äÈõ:ø$í&è:ôXä{ïãë�ñXæ(îpä{å è�ä û î ïãêxä{ïãñ ò�ô ïãê{å ï*ñXò
å è � è�éQîiê�ìré{ë�ó�ìPè:ïãâãô é{æ(ê�ïãê�ï*ó�çiâãïãí&ïãä¹ï*ñ�ô ñ î æ&éQêxä{è:ñ î ï*ñXò@ä{åXæ6î ï ° æ&é{æ(ñiílæ�ð¹æ&ä � æ&æ(ñ�ê{è�ìræ&ämõ�è:ñ î�éQæ(âãïãè�ðiïãâ*ïKämõ ý¡þEÛ(Ã:Ã÷ÿ ÷

Ë ë�óæ&ä{ïãó�æ(ê&øXå è � è�éQîiêuè�é{æSîXæ � ñXæ(îYè:êuêxë�ó�æ&ä{åiïãñXòpä{å è�ä û å è:ê@ä{åXæ¯ç¹ë:äxæ(ñ.ä{ï*è:â�äxëî ëpå è�é�ó ý ë:éuä{å è�ä û í&è:ñ
âKæ(è:îJäxëÊè:ñeè:í&í&ïãîXæ(ñ$ä&÷ ý¶Ã åXæ�ç é{ë:ðiâKæ(ó � ïKä{å ä{å ïãêpîXæ � ñ ïãä{ïKë�ñ ïãêpä{å è�ä>ó�ë�êxä>æ&ö:æ&é{õJêxõWêxäxæ(ó êxä{è�äxæ#å è:êpä{åXæ
ç¹ë:äxæ(ñ.ä{ï*è:â4äxë#îXë�å è�éQóÝë:é�í&è:ñMâKæ(è:îªäxë�è:ñMè:í&í&ïãî æ(ñ.ä&÷pá�ñÊè:ïKéQçiâãè:ñXæpä{å è�ä�ïãê¯ïãñcä{åXæ�è:ïKé�ïãê¯ïãñªèYå è � è�éQî ë�ô ê
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êxä{è�äxæAè:í&ílë:éQî ïãñXò�äxë�ä{å ïãêBîXæ � ñ ïKä{ïãë�ñ¦ø:ðiôXä�ä{å æ&é{æFïãê�â*ïKäxä{âKæuä{å è�ä6ä{åXæFîXæ(ê{ïãò�ñXæ&é�ë:ì¦è:ñVè:ïKé6äxéQè v íCílë�ñ$äxé{ë�âTêxõWêxäxæ(ó
ë:é�è:ñ è:ïKéSäxéQè:ñ êxç¹ë:é{ä{è�ä{ïãë�ñMêxõWêxäxæ(ó�ø�ìrë:é�æ Ò è:ó�çiâKæ:øZí&è:ñ îXë#è�ð¹ë�ôXä�îXæ(êQïKò�ñ ïãñXòYè#êxõWêxäxæ(ó � åXæ&é{æ�ä{åXæ�ç�âãè:ñXæ(ê
ñXæ&ö:æ&é@âKæ(è(ö:æAä{åXæAò:é{ë�ô ñ î�÷ ] ë:é@ç é�è:ílä{ïãí&è:â é{æ(è:ê{ë�ñ ê&ø�ä{åXæ�îXæ � ñ ïKä{ïKë�ñêQåXë�ô âãî�çié{æ(í&âãô îXæCê{ä{è�äxæ(ê6ä{åiè�ä6ä{åXæAêxõWêxäxæ(ó
ópô êxäCñXë:éQóVè:âãâKõð¹æSïãñ�äxëVè:í&ílë�ó�çiâ*ïãê{å�ä{åXæ�óïãêQê{ïKë�ñ¦÷ ¬ õ�â*ïãóïKä{ïãñ ò�ä{åXæ�îXæ � ñ ïKä{ïKë�ñ�ë:ìGåiè � è�éQî�äxëêxä{è�äxæ(êFä{å è�ä
ä{åXæ�êxõWêxäxæ(ó ê{åXë�ôiâãî�ñ æ&ö:æ&éSðTæ>ïãñ � ï�÷`æ:÷Kø�í&âKë�ê{æ&éSäxë�ä{åXæ�è:í&í&ïãîXæ(ñ$äAë:é�âãë�ê{êAæ&ö:æ(ñ.ä � øZä{åXæ�îXæ(ê{ïKò�ñXæ&éSå è:ê¯ò:éQæ(è�äxæ&é
ìré{æ&æ(îXë�óÝè:ñ î®è�ðiï*âãïKämõYäxë�îXæ(ê{ïKò�ñ�å è � è�éQî ê�ë�ôXäFë:ì1ä{å æ�êxõWêxäxæ(ó�÷ ] ë:é¯è:ïãéFäxéQè v í�ílë�ñ.äxéQë�â�ø�ä{å æ�å è � è�éQî � ë�ô âãî
ñXë:äCð¹æ¯ä � ëVç�âãè:ñXæ(êuïãñYä{åXæ�è:ïKéCðiôXä@ä � ë�çiâãè:ñXæ(ê@ä{å è�äFö�ïKë�â*è�äxæ�óïãñ ï*ó�ô óýêxæ&çiè�é�è�ä{ïKë�ñ#êxä{è:ñ îiè�éQî ê&÷

áAñ#è:í&í&ïãîXæ(ñ$äFïãêFîXæ � ñXæ(î � ïãä{åYé{æ(êxç¹æ(íläuäxëä{åXæ�æ(ñ$öWïKé{ë�ñ ó�æ(ñ$äuë:ìGä{åXæ�êxõWêxäxæ(ó ë:éAílë�ó�ç¹ë�ñXæ(ñ.ä Ú
� è � è�éQî{� � ñ$ö�ïãé{ë�ñ ó�æ(ñ$ä{è:â ú ë�ñ î ïãä{ïKë�ñ ê���� áAí&í&ïãîXæ(ñ$ä �Pw ë�êQê �

áAêSè:ñªæ Ò è:ó�ç�âKæ:ø�è�é{æ(âKæ(è:êxæ�ë:ì6äxë Ò ïãí�íQåXæ(óVïãí&è:âãêAë:éSæ Ò ç�âKë�ê{ïKö:æ>æ(ñXæ&é{ò:õ � ïãâãâGí&è:ô êxæ�è�âKë�êQê�ë�ñiâKõ®ïKì�ä{å æ&é{æè�é{æ
ç¹æ&ë:çiâKæë:é>êxäxéQôiílä{ôXé{æ(ê�ï*ñÊä{åXæVöWïãí&ïãñiïKämõ:÷ � æ(è�ä{åXæ&éílë�ñ îiïKä{ïKë�ñ ê�óVè(õ è ° æ(ílä � åXæ&ä{åXæ&é�è�âKë�ê{ê�ë�í&í&ô éQê�ïãñ ä{åXæ
í&è:êxæ>ë:ì6è�äxë Ò ïãípé{æ(âãæ(è:êxæ:÷ À ìBä{åXæ�è�ç ç é{ë:ç é�ïãè�äxæ�æ(ñ$ö�ïãé{ë�ñ ó�æ(ñ$ä{è:â4ílë�ñ î ïKä{ïKë�ñiê�îXëYñXë:ä¯æ Ò ïãêxä&ø¹ä{åXæ(ñcä{åXæ&é{æ�ïãêAñXë
âKë�ê{ê�è:ñ î¦ø�ð�õÊîXæ � ñ ïKä{ïãë�ñ¦ø�ñXë#è:í&í&ïãîXæ(ñ$ä&÷ Ã å ïãê¯ämõ�ç¹æë:ìuñXë�ñ � âKë�êQê¯æ&ö:æ(ñ.äpïãê�ílë�óó�ë�ñiâKõcí&è:â*âKæ(îMè:ñ �r���&���.�&�iO ÷
� åXæ(ñ#èå è � è�é�î#ïãêCîXæ � ñXæ(î�è:êCè:ñ#æ&ö:æ(ñ$ä&øiä{å æ(ñ#å è � è�éQî êFè:ñ î#ïãñ í&ï*îXæ(ñ.ä{ê@è�é{æ�ïãîXæ(ñ$ä{ïãí&è:â�÷
� ²´Ä1²mµ ÉMÇ�·4��ÆÈ¸�º�½\�B»�����ÔL½�»�¼ �YÍ#�B¸T��·¹Ç.Æm»iÔ
� å è�ä�ílë�ñiêxä{ïKä{ôXäxæ(êYèeå è � è�éQî¦øCôiê{ïãñXò ä{åXæcî æ � ñ ïKä{ïKë�ñ;è�ðTëLö:æ:ø�îXæ&ç¹æ(ñ îiêVôXç¹ë�ñ � åXæ&é{æcä{åXæ�ð¹ë�ô ñiî è�éQïKæ(ê�ë:ì
ä{åXæÊêxõWêxäxæ(ó è�é{æÊîXéQè � ñ¦÷8á ê{õ�êxäxæ(ó ï*ê�è:ñDè�ðiê{äxéQè:ílä{ïKë�ñ¦ø¯è:ñ îyä{åXæªð¹ë�ô ñ î è�éQïãæ(êë:ì�ä{å æªê{õ�êxäxæ(ó í&è:ñDð¹æ
îXéQè � ñDè:ñ.õ � åXæ&éQæ�ä{åXæªç¹æ&éQêxë�ñDîXæ � ñ ïãñXòMä{å æªê{õ�êxäxæ(ó � è:ñ$ä{ê&÷ � åXæ&é{æªä{åXæªð¹ë�ô ñ î è�éQïãæ(êVè�é{æÊîXéQè � ñ � ïãâãâ
îXæ&äxæ&éQóVïãñXæ � å ïãíQå�ílë�ñ î ïãä{ïKë�ñ ê�è�é{æAílë�ñiê{ïãîXæ&é{æ(î�çiè�é{ä@ë:ì�ä{å æAå è � è�é�î�è:ñiî � å ïãíQå�è�é{æ¯ílë�ñ ê{ïãî æ&é{æ(îVç�è�é{ä6ë:ìZä{åXæ
æ(ñ$ö�ïKéQë�ñ ó�æ(ñ$ä&÷ ¬ æ(í&è:ô êxæä{å ï*êAí�åXë�ïãílæïãê¯è�é{ð�ïKäxéQè�é{õ:ø¹ä{åXæó�ë�ê{ä¯ôiêxæ&ìrôiâ � è(õcäxë#îXæ � ñXæ>ä{åXæ>ð¹ë�ô ñ îiè�éQïKæ(ê&ø¹è:ñ î
ä{å�ô êFä{å æpå è � è�é�î¦øTï*êCäxë�îXéQè � ä{åXæ(óÖäxëYïãñ í&âãô î æ�ä{åXæ�ílë�ñiî ïKä{ïKë�ñ êFé{æ(âãè�äxæ(îcäxë�ä{åXæpè:í&í&ï*îXæ(ñ.äAë�ö:æ&é � å ïãíQå®ä{åXæ
êxõWêxäxæ(ó�îXæ(êQïKò�ñXæ&éCå è:êCê{ë�ó�æ�ílë�ñ$äxé{ë�â�÷ Ã åiè�äCïãê&øXïKì � æSæ Ò ç¹æ(íläFîXæ(ê{ïKò�ñ æ&éQê@äxëVílé{æ(è�äxæ�ê{õ�êxäxæ(óVêCä{å è�äuæ(âãï*óïãñ è�äxæ
ë:é�ílë�ñ$äxé{ë�â�å è � è�éQîiêSè:ñ îªä{å$ôiê¯ç é{æ&ö:æ(ñ$ä�è:í&í&ïãîXæ(ñ$ä{ê&ø�ä{åXæ(ñªä{åXë�ê{æå è � è�éQî êSópô êxäSð¹æ>ïãñcä{åXæ(ïKé�îXæ(ê{ïãò�ñcê{çiè:ílæ:÷
Ã å ï*êuílë�ñ.äxé{ë�â�é{æ(ù$ôiïKé{æ(ó�æ(ñ$äCïãê@ä{åXæ�éQæ(è:êxë�ñ#ìrë:éFî ïãê{ä{ïãñXò�ô ïãêQå ïãñXòSð¹æ&ä � æ&æ(ñ®åiè � è�éQî êFè:ñiî�è:í&í&ïãîXæ(ñ$ä{ê&÷
À ñ>è:î î ïKä{ïKë�ñ�øRð¹æ(í&è:ô ê{æ�ë:ì�ä{åXæ@é{æ(í&ôXéQêQïKö:æuñ è�ä{ôXé{æ�ë:ì�ä{å æ@î æ � ñ ïKä{ïKë�ñ�ë:ì�èSêxõWêxäxæ(ó�ø:ä{åiè�ä�ïãê&ø:èSêxõWêxäxæ(ó�è�ä1ë�ñXæ

âKæ&ö:æ(âZóè(õYð¹æ�öWïKæ � æ(î®è:êFèVêQôXðiêxõWêxäxæ(ó ë:ì1èâãè�éQò:æ&é�êxõWêxäxæ(ó�øiåiïKò�åXæ&éFâKæ&ö:æ(âZêxõWêxäxæ(óê � ïãâãâ¹å è(ö:æpílë�ñ.äxéQë�â�ëLö:æ&é
ä{åXæ�âãè�éQò:æ&éFå è � è�éQî ê(÷ ¬ ô äCë�ñ ílæSð¹ë�ô ñ î è�é�ïKæ(ê@è�é{æ�îXéQè � ñ¦øXêxõWêxäxæ(ó�îXæ(êQïKò�ñXæ&éQêuí&è:ñ®ë�ñ âKõVð¹æSåXæ(âãîYéQæ(êxç¹ë�ñ ê{ïKðiâãæ
ìrë:éFílë�ñ.äxéQë�âãâãïãñXò>ä{åXæ�è:í&í&ïãîXæ(ñ$äCìrè:íläxë:é�êCä{å è�äCä{å æ&õ�å è�ö:æ�ä{åXæ�è�ð�ïãâãïKäÈõVäxëVílë�ñ$äxé{ë�â�øiï*ñ í&âãô î ï*ñXò�ä{åXë�ê{æ�ä{å è�äFå è�ö:æ
ð¹æ&æ(ñpçiè:ê{êxæ(î>äxëSä{åXæ(ó ìré{ë�ó�êxõWêxäxæ(ó�îXæ(êQïKò�ñXæ&éQê4è�ð¹ë�ö:æCä{å æ(ó�è:ê�ílë�ó�ç¹ë�ñXæ(ñ$ä4êQè�ì´æ&äÈõ�é{æ(ù�ô ïKéQæ(ó�æ(ñ.ä{ê4äxëSæ(ñiê{ôXé{æ
ä{åXæ�æ(ñiílë�ó�çiè:ê{ê{ï*ñXò�êxõ�ê{äxæ(ó�å è � è�éQîiêCè�é{æ�æ(âãï*óïãñ è�äxæ(î�ë:éFílë�ñ$äxé{ë�âãâKæ(î�÷

ú ë�ñiê{ïãîXæ&é�ä{åXæ�í�åXæ(óïãí&è:â�çiâãè:ñ$ä�æ Ò è:ó�çiâãæ:÷ � åiïãâKæä{åXæYå è � è�éQîJílë�ô âãî ð¹æ�îXæ � ñXæ(î è:êpîXæ(è�ä{åJë:épï*ñ � ô é{õ
ë:ì�é{æ(ê{ïãîXæ(ñ$ä{ê¯è�é{ë�ô ñ îªä{å æ�çiâãè:ñ$ä � ä{å æâKë�ê{ê¯æ&ö:æ(ñ$ä � ø�ä{åXæ&é{æóVè(õcðTæ�óè:ñ$õcìrè:íläxë:éQê�ïãñ.ö:ë�âãö:æ(îÊïãñªê{ô íQå è�âKë�ê{ê
ä{å è�äFè�éQæSðTæ&õ:ë�ñiî�ä{åXæ�ílë�ñ$äxé{ë�â�ë:ìGä{åXæSçiâãè:ñ$äCîXæ(ê{ïãò�ñXæ&éQêuè:ñ î�ë:ç¹æ&éQè�äxë:é�ê&÷ Ñ ñXæSæ Ò è:ó�çiâKæ�ï*ê@ä{åXæ�è�ä{ó�ë�êxçiå æ&éQïãí
ílë�ñ î ïãä{ïKë�ñ ê�è�äuä{åXæ¯ä{ïãó�æ¯ë:ì�ä{åXæ¯é{æ(âãæ(è:êxæ:ø ê{ô í�å�è:ê@ö:æ(âãë�í&ïKäÈõ�è:ñiî�îiïKé{æ(ílä{ïKë�ñ�ë:ì�ä{å æ � ïãñ î¦÷ Ñ ä{åXæ&é@ìPè:íläxë:éQêCïãñYè
ç¹ë:äxæ(ñ.ä{ï*è:â�è:í&í&ïãîXæ(ñ$äFë:é¯âKë�ê{ê�è�é{æ�ä{å æ�âKëWí&è�ä{ïKë�ñ#ë:ì�å�ô óè:ñ ê�è�é{ë�ô ñ î#ä{åXæ�çiâ*è:ñ.äFè:ñiî®ílë�óópô ñ ïKäÈõYæ(ó�æ&é{ò:æ(ñ ílõ
ç é{æ&ç�è�é{æ(î ñXæ(ê{ê(øuðTë:ä{åyë:ì � å ïãíQåyóè�õ;ð¹æcôiñ îXæ&é�ä{åXæcílë�ñ$äxé{ë�â¯ë:ì�ä{å æªâãë�í&è:â�ë:é#êxä{è�äxæªò:ë�ö:æ&éQñió�æ(ñ.ä&÷ Ã åXæ
îXæ(ê{ïãò�ñXæ&éQêAë:ì�ä{åXæ�íQå æ(óïãí&è:â4çiâãè:ñ$ä¯å è(ö:æè�é{æ(êxç¹ë�ñ êQïKðiïãâãïãämõ�äxë�çié{ë�öWïãîXæpä{åXæ�ïãñXìrë:éQóè�ä{ïKë�ñcñXæ(ílæ(ê{êQè�é{õ®ìrë:éSä{åXæ
îXæ(ê{ïãò�ñ�è:ñ îYë:ç¹æ&éQè�ä{ïKë�ñ�ë:ì4è�ç ç é{ë:çiéQïãè�äxæ¯æ(ó�æ&é{ò:æ(ñ ílõYç éQæ&çiè�é{æ(î ñXæ(êQê@æ(ù$ô ïãçió�æ(ñ$ä@è:ñiîYç é{ëWílæ(î ôXé{æ(ê&øXð�ôXä@ä{åXæ(ïKé
ç éQï*óè�é{õ�î æ(ê{ïKò�ñ�é{æ(ê{çTë�ñiê{ïKðiïãâ*ïKämõïãêCä{åXæ�çiè�é{äFë:ì4èçTë:äxæ(ñ$ä{ïãè:âZè:í&í&ïãîXæ(ñ$äCä{å è�ä�ï*êCô ñ îXæ&éuä{å æ(ïKéFîXæ(ê{ïãò�ñ#ílë�ñ.äxéQë�â�ø
ñ è:ó�æ(âãõ�ä{åXæ�î æ(ê{ïKò�ñ�ë:ìGä{åXæ�çiâ*è:ñ.ä@äxëVçié{æ&ö:æ(ñ.äFé{æ(âKæ(è:êxæSë:ì4äxë Ò ïãí�í�åXæ(óïãí&è:â*ê&÷
À ñÊìPè:ílä&ø�ä{åXææ(ñ$öWïKé{ë�ñ ó�æ(ñ$ä{è:â1ílë�ñ î ïãä{ïKë�ñ êSílë�ñ$äxéQïKðiôXä{ï*ñXòYäxë®è#âKë�ê{ê¯æ&ö:æ(ñ$ä�óVè(õÊíQå è:ñ ò:æë�ö:æ&épä{ïãó�æ Ú ç¹ë �

äxæ(ñ$ä{ïãè:âãâKõYî è:ñXò:æ&é{ë�ôiêuçiâãè:ñ$ä{êCóè�õ�ð¹æSë:éQïãò�ïãñ è:âãâKõ�âKë�í&è�äxæ(î®ìrè�éFì´é{ë�ó�ç¹ë:çiô âãè�ä{ïKë�ñYílæ(ñ$äxæ&éQê&ø�ì´ë:éCæ Ò è:ó�çiâãæ:ø ðiôXä



�(9,�W9y�G¿���À13BÁ 0A2xw¹2�5�E�� Û*á:�
ë�ö:æ&éFä{ïãó�æ¯å$ô óVè:ñ�ç¹ë:çiôiâãè�ä{ïKë�ñ êBäxæ(ñ îYäxë>æ(ñ ílé{ë�è:íQå#ë�ñ�êQô íQåYçiâ*è:ñ.ä{ê@ïãñ�ë:éQîXæ&é@äxëâãïKö:æ¯í&âKë�êxæ¯äxë>ä{åXæ(ïKé � ë:ðiê�ë:é
ð¹æ(í&è:ô êxæ>âãè:ñ îcóè(õ�ð¹æ�íQå æ(è�çTæ&é�ï*ñ#é{æ(ó�ë:äxæè�éQæ(è:ê�ë:é�ñ æ(è�é¯êQó�æ(âãâKõYçiâãè:ñ$ä{ê&÷ Ã åXæpíQåXæ(óVïãí&è:âGçiâãè:ñ$äAîXæ(êQïKò�ñXæ&é
ô ê{ôiè:âãâKõÊå è:ê>ñXëªîXæ(ê{ïKò�ñJílë�ñ.äxéQë�â6ëLö:æ&éä{åXæ(êxæYílë�ñ î ïãä{ïKë�ñ êpêxëcïãäpïãêpó�ë�êxä�ílë�ñ$ö:æ(ñ ïKæ(ñ$ä>äxëªî éQè � ä{åXæ�êxõWêxäxæ(ó
ð¹ë�ô ñ î è�é�ïKæ(ê�è�éQë�ô ñ îªä{åXæ�çiâ*è:ñ.ä�è:ñ îÊî æ � ñXæ>ä{åXæå è � è�éQî è:ê�ô ñ ílë�ñ$äxé{ë�âãâKæ(îªéQæ(âKæ(è:êxæ�ë:ì@íQåXæ(óï*í&è:âãê¯ì´éQë�ó ä{åXæ
çiâãè:ñ$ä&÷ À ìZä{åXæ�â*è�é{ò:æ&éFêxëWí&ïKë � äxæ(íQåiñ ïãí&è:â�êxõWêxäxæ(óÖïãê@ð¹æ(ïãñXò>îXæ(ê{ïKò�ñXæ(îYë:é�è:ñ è:âKõ � æ(î�ì´ë:é�ê{è�ì´æ&äÈõ:ø � åiïãíQå�ïKäCêQåXë�ô âãî
ð¹æ:øWä{åXæSñ$ô ó�ð¹æ&é6ë:ìZç¹ë:äxæ(ñ.ä{ïãè:â¹å è � è�é�î êuè:ñ îYè:ílä{ïKë�ñ ê@äxë>ç é{æ&ö:æ(ñ$äuä{åXæ(ó ïãñ íléQæ(è:êxæ(ê&÷ �1Ò è:ó�çiâãæ(ê�ï*ñ í&âãô îXæ�ílë�ñ �
äxé{ë�âãâ*ïãñXòä{åXæ>âKëWí&è�ä{ïKë�ñ�ë:ì�çiâãè:ñ$ä{êFë:éSâãè:ñiî®ô êxæ>ñXæ(è�éAä{åXæ(óÝä{åXé{ë�ôXò�åcâKëWí&è:â � ë�ñiïãñXò�â*è � ê&ø¹è:ñ îcç é{ëLö�ï*î ïãñXò�ìrë:é
æ(ó�æ&é{ò:æ(ñiílõ�æ&ö�è:í&ô è�ä{ïKë�ñ�è:ñ î#ó�æ(îiïãí&è:â¹äxé{æ(è�ä{ó�æ(ñ$ä&÷

� è:íQå®ílë�óçTë�ñ æ(ñ.äCë:ì4ä{åXæ�êxë�í&ïãë � äxæ(íQå ñ ï*í&è:â�êxõWêxäxæ(ó�óVè(õ�å è(ö:æpî ï ° æ&é{æ(ñ$äFè:êxç¹æ(ílä{êCë:ì4è:ñ®è:í&í&ïãî æ(ñ.äFôiñ îXæ&é
ïKä{êSílë�ñ$äxé{ë�â�è:ñ îÊï*ê¯é{æ(êxç¹ë�ñ ê{ïKð�âKæ�ìrë:é�î ï ° æ&é{æ(ñ$äAç�è�é{ä{ê¯ë:ì6ä{å æ>è:í&í&ï*îXæ(ñ.ä�ç é{ëWílæ(ê{ê&ø¦ä{å è�ä�ïãê(ø�î ï ° æ&é{æ(ñ.äSå è � è�é�î ê
è:ñ îJê{è�ìræ&ämõ ílë�ñiêxäxéQè:ïãñ$ä{ê&÷ À ñJè:î î ïKä{ïãë�ñ¦øGê{æ&ö:æ&éQè:â@ílë�ó�ç¹ë�ñXæ(ñ.ä{ê>óè�õ å è�ö:æ�éQæ(êxç¹ë�ñ ê{ïKðiï*âãïKä{ïKæ(êAé{æ(âãè�äxæ(î äxëªä{åXæ
ê{è:ó�æåiè � è�éQî ê&÷ Ã åXæ�îXæ(êQïKò�ñXæ&éQê¯ë:ì�ä{åXæíQå æ(óïãí&è:â1çiâ*è:ñ.äSè:ñ îªé{æ(âãæ&öRè:ñ$ä�ò:ë�ö:æ&é�ñ ó�æ(ñ$ä�é{æ&ò�ô âãè�äxë:éQõcè�ò:æ(ñ í&ïãæ(ê&ø
ìrë:é�æ Ò è:ó�çiâKæ:ø¹óè�õ�ðTë:ä{å�ð¹æ�ílë�ñ ílæ&éQñ æ(î � ïKä{å#çiâ*è:ñ.äFî æ(ê{ïKò�ñ#ìræ(è�ä{ôXé{æ(êAç¹ë:äxæ(ñ$ä{ïãè:âãâKõ�âKæ(è:î ï*ñXòäxëYïãñ è:îXö:æ&é{äxæ(ñ$ä
äxë Ò ïãíCí�åXæ(óïãí&è:âié{æ(âKæ(è:êxæ:÷ Ã å æuò:ë�ö:æ&éQñ óæ(ñ.ä6é{ë�âKæ:ø$å ë � æ&ö:æ&é(ø�óVè(õ>ð¹æué{æ(êxäxéQïãíläxæ(îäxë�îXæ(ê{ïKò�ñ�è:ñiîílë�ñ êxäxéQôiílä{ïKë�ñ
è�ç ç éQë�ö�è:âãê�è:ñ îÊïãñiêxç¹æ(ílä{ïKë�ñcç é{ëWílæ(ê{êxæ(ê � åiïãâKæpä{åXæçiâãè:ñ$äSîXæ(ê{ïKò�ñ æ&éQêSå è(ö:æ�ðiè:ê{ïãí>îXæ(êQïKò�ñÊílé{æ(è�ä{ïKë�ñ é{æ(êxç¹ë�ñ ê{ï �
ðiïãâ*ïKä{ïKæ(ê&÷

áAê4è:ñXë:ä{åXæ&é1æ Ò è:ó�çiâKæ�ë:ìiä{åXæ�é{æ(âãè�ä{ïãë�ñ ê{å ïKç�ð¹æ&ä � æ&æ(ñ�å è � è�éQî ê4è:ñ î>êxõWêxäxæ(ó^ð¹ë�ô ñ î è�éQïãæ(ê&øRílë�ñiê{ïãîXæ&éGä{åXæuè:ïKé
äxéQè v íFílë�ñ.äxé{ë�âTêxõWêxäxæ(ó�÷ À ìTè:ñ�á�í&í&ïãî æ(ñ.ä�ïãê1îXæ � ñXæ(îVè:êBè�ílë�âãâ*ïãê{ïKë�ñ>ð¹æ&ä � æ&æ(ñVè:ïãéQíléQè�ìrä&ø.ä{åXæ(ñVä{åXæFè�ç ç éQë:ç éQïãè�äxæ
å è � è�éQî«ïãêYä{åXæÊöWïKë�âãè�ä{ïKë�ñyë:ì>óïãñ ïãópô ó êxæ&çiè�é�è�ä{ïKë�ñDð¹æ&ä � æ&æ(ñ«è:ïKéQílé�è�ì´ä&÷ Ã åXæÊîXæ(êQïKò�ñXæ&é�ë:ì>è:ñ�è:ïKé{ð¹ë:éQñXæ
ílë�âãâãï*ê{ïKë�ñ�è(ö:ë�ï*î è:ñ ílæ�ê{õ�êxäxæ(ó ë:é6è�ó�ë:é{æCò:æ(ñ æ&éQè:â�è:ïãé�äxéQè v í�ílë�ñ.äxé{ë�âTêxõWêxäxæ(ó8ä{å æ&ë:é{æ&ä{ïãí&è:âãâKõ�å è:ê6ílë�ñ.äxéQë�âiëLö:æ&é
ä{åXæ@êxæ&çiè�éQè�ä{ïãë�ñ�ð¹æ&ä � æ&æ(ñ>è:ïKéQílé�è�ì´ä&ø:ðiô äZóè�õ�ñXë:ä1å è(ö:æuílë�ñ$äxé{ë�â�ë�ö:æ&é1ë:ä{åXæ&é4ìPè:íläxë:éQê4ä{å è�ä1îXæ&äxæ&éQóVïãñXæ � åXæ&ä{åXæ&é
ä � ë>è:ïKéQíléQè�ìräBä{å è�ä�ò:æ&ä@í&âKë�êxæFäxë:ò:æ&ä{å æ&é@è:ílä{ôiè:âãâKõílë�âãâãï*îXæ:ø.ê{ô í�å�è:ê6öWïãê{ïKðiï*âãïKämõ�è:ñ î � æ(è�ä{åXæ&é@ílë�ñ î ïKä{ïãë�ñ ê�ë:é�ä{åXæ
êxä{è�äxæuë:ìTóïãñ î�ë:é4è�äxäxæ(ñ$ä{ïKö:æ(ñXæ(êQê�ë:ì ä{åXæ@çiï*âKë:ä{ê&÷ Ã åXæ(êxæ@è�é{æuô ñ îXæ&éGä{åXæuílë�ñ.äxéQë�âWë:ì ë:ä{åXæ&é�êxõWêxäxæ(ó�ílë�ó�ç¹ë�ñXæ(ñ$ä{ê
ê{ô í�å è:êpè:ïKé�äxéQè v íVílë�ñ$äxé{ë�â@ïãñMîiïKé{æ(ílä{ïãñXò�è:ïKéQíléQè�ìrä�è � è(õ ì´éQë�ó ç¹ë�ë:é � æ(è�ä{å æ&é>ílë�ñiî ïKä{ïKë�ñ ê�ë:é�ä{åXæ�ílë�ñ.äxéQë�â
ë:ìAë:ä{åXæ&éVè:ïKé�äxéQè:ñiêxç¹ë:é{ä{è�ä{ïKë�ñ�êxõWêxäxæ(ó\ílë�ó�ç¹ë�ñXæ(ñ$ä{êïãñeä{å æ#êxæ(âKæ(ílä{ïKë�ñ�è:ñ î äxéQè:ïãñ ïãñ ò�ë:ìAçiïãâKë:ä{ê(øBîXæ(ê{ïKò�ñeë:ì
è:ïKéQílé�è�ì´ä&øXæ&ä{í�÷

áAâKä{åXë�ôXò�åcïãñ îiïKö�ï*î ô è:â¹îXæ(ê{ïKò�ñ æ&éQêFè:ñ îcêxõWêxäxæ(óÐílë�ó�ç¹ë�ñXæ(ñ$ä{êAè�éQæ�é{æ(ê{çTë�ñiê{ïKðiâKæ¯ìrë:éSílë�ñ.äxé{ë�â*âãïãñXòë�ñiâKõ�ä{åXæ
å è � è�éQîiê�ïãñ ä{åXæ(ïKé�î æ(ê{ïKò�ñMêxç�è:ílæ:ø�è®âãè�é{ò:æ&épêxõWêxäxæ(ó�êQè�ì´æ&äÈõMæ(ñXò�ïãñXæ&æ&é�ïãñXò�æ ° ë:é{ä�çié{æ(ílæ(î ïãñXò�ílë�ó�ç¹ë�ñXæ(ñ.äpîXæ �
ê{ïKò�ñ � ï*âãâ�ïãñiílé{æ(è:êxæ>ë�ö:æ&éQè:â*â1êxõ�ê{äxæ(ó ê{è�ì´æ&äÈõ � å ïãâKæpîXæ(ílé{æ(è:ê{ïãñ ò�ä{å æpæ ° ë:é{ä&ø�ílë�ê{ä&ø�è:ñ îcäxéQè:îXæ&ë ° ê�ïãñ$ö:ë�âKö:æ(îªïãñ
ílë�ó�ç¹ë�ñXæ(ñ$ä�ê{è�ìræ&ämõÊæ(ñXò�ï*ñXæ&æ&éQïãñXòX÷ ¬ õÊílë�ñ ê{ï*îXæ&éQïãñXòYä{åXæ�âãè�é{ò:æ&é�êxëWí&ïKë � äxæ(í�å ñ ïãí&è:â6êxõ�ê{äxæ(ó è:ñ îMñ ë:ä � ôiêxäSä{åXæ
ïãñ îiïKö�ï*î ô è:â�äxæ(í�å ñ ïãí&è:â6ílë�ó�ç¹ë�ñXæ(ñ$ä{ê&ø�ä{åXæ�ó�ë�êxä�ílë�êxä�æ ° æ(ílä{ïãö:æ � è(õªäxë®æ(â*ïãóïãñ è�äxæ>ë:épílë�ñ.äxé{ë�â6å è � è�éQî ê�í&è:ñ
ð¹æFïãîXæ(ñ$ä{ï � æ(î�÷ À ì¹ë�ñ âKõ>çiè�é{ä6ë:ì¦ä{åXæ�âãè�éQò:æ&é�êxõWêxäxæ(óýïãêBílë�ñiê{ïãîXæ&é{æ(î�ø�ä{åXæ¯ílë�ó�ç é{ë�óï*êxæ(ê�é{æ(ù�ô ïKéQæ(î�äxë�æ(âãï*óïãñ è�äxæ
ë:éSílë�ñ.äxéQë�âZä{å æpêxõWêxäxæ(óÐå è � è�éQîªïãñ�ë�ñXæpçiïKæ(ílæ�ë:ì�ä{åXæ>ë�ö:æ&éQè:â*âGê{õ�êxäxæ(óÐîXæ(êQïKò�ñ®óè�õ®ð¹æ�ópô í�å�ò:éQæ(è�äxæ&éSä{å è:ñ
� ë�ô âãîYð¹æ�ñXæ(ílæ(ê{ê{è�éQõYïãì�ë:ä{åXæ&é�çiè�é{ä{êuë:ì4ä{åXæ�ëLö:æ&éQè:âãâZêxõ�ê{äxæ(ó � æ&éQæ�ílë�ñ ê{ïãî æ&é{æ(î¦÷ ] ë:é�æ Ò è:ó�ç�âKæ:øiè�çiè�éQä{ïãí&ô âãè�é
å è � è�éQî è:ê{êxëWí&ïãè�äxæ(î � ïKä{åÊâ*è:ô ñ íQåiïãñXòYè�êxçiè:ílæ(íléQè�ìrä�óïKò�å$äSð¹æ�ílë�ñ.äxé{ë�â*âãè�ðiâKæ�ð�õ�ä{å æêxçiè:ílæ(íléQè�ìrä�îXæ(ê{ïãò�ñ¦ø¦ð$õ
ä{åXæ�çiå$õ�ê{ï*í&è:â6âãè:ôiñ íQåJïãñXìréQè:êxäxéQôiílä{ôXé{æ:ø4ð$õ âãè:ô ñ í�å ç éQë�ílæ(î ô é{æ(ê&ø4ð$õ ä{åXæ�âãè:ô ñ í�å ílë�ñ$äxé{ë�âuêxõWêxäxæ(ó�ø1ë:é>ð�õ è
ílë�ó�ðiïãñ è�ä{ïKë�ñ®ë:ì1ä{åXæ(êxæ:÷ À ì1ë�ñ âKõYä{åXæpêxçiè:ílæ(íléQè�ìrä¯îXæ(ê{ïKò�ñ�ïãêFílë�ñ êQïãîXæ&é{æ(î�ïãñ#ä{åXæpîXéQè � ïãñXò�ë:ìBê{õ�êxäxæ(óÖð¹ë�ô ñ î �
è�éQïKæ(êAè:ñ îcä{åXæ>å è � è�éQîªïãîXæ(ñ$ä{ï � í&è�ä{ïãë�ñ#ç é{ëWílæ(ê{ê&ø¦å è � è�é�îcílë�ñ$äxé{ë�â4óè�õ®é{æ(ù�ô ïKé{æ�ó�ë:é{æpäxéQè:îXæ&ë ° ê¯ä{å è:ñªïKì1ä{åXæ
å è � è�éQîªïãêAçiè�éQä{ïãè:âãâKõYë:éSílë�ó�çiâKæ&äxæ(âãõ#æ(âãïãóï*ñ è�äxæ(î®ë:éSílë�ñ$äxé{ë�âãâKæ(îcð�õ�îXæ(êQïKò�ñ®ìræ(è�ä{ôXé{æ(ê¯ïãñcë:ä{åXæ&é¯çiè�éQä{ê�ë:ì6ä{åXæ
êxõWêxäxæ(ó�÷

áAâãâ¦ä{å è�äAïãêCð¹æ(ïãñ òê{ôXò:ò:æ(êxäxæ(îcåXæ&é{æ�ï*êuä{å è�äFäxë:ç � îXë � ñcêxõWêxäxæ(ó�æ(ñ ò�ïãñXæ&æ&éQïãñ òïãêFíléQïãä{ïãí&è:â¦ìrë:éFæ(ñXò�ïãñ æ&æ&éQïãñXò
ê{è�ìræ&ämõ ï*ñ.äxë®ílë�óçiâKæ Ò êxõWêxäxæ(óê&÷ À ñ è:î îiïKä{ïKë�ñ¦ø � åXæ(ñMè�ñXæ � ílë�ó�ç¹ë�ñXæ(ñ$ä�ï*ê�ïãñ$äxé{ëWî ô ílæ(îMïãñ$äxë®è:ñ æ Ò ï*êxä{ïãñXò
êxõWêxäxæ(ó�ø¹ê{ô í�åcè:ê�ä{åXæ>ïãñ$äxé{ë�îiô ílä{ïKë�ñ�ë:ìBè�ílë�âãâãï*ê{ïKë�ñ#è�ö:ë�ïãî è:ñ ílæ�êxõWêxäxæ(óÝïãñ®ä{å æ�è:ïKéQílé�è�ì´ä&øTä{åXæ>ïãó�çiè:ílä�ë:ì�ä{åXæ
è:î î ïãä{ïKë�ñYë�ñ�ä{åXæ�êQè�ì´æ&äÈõ�ë:ì4ä{åXæ�è:ïKéQíléQè�ìräCïKä{êxæ(âKìGè:ê � æ(âãâ¦è:êCä{å æ�ê{è�ìræ&ämõYë:ì1è:ïKéCäxéQè v í�ílë�ñ.äxé{ë�âZè:ñ î�ä{åXæ�â*è�é{ò:æ&é
è:ïKéCäxé�è:ñ êxç¹ë:é{ä{è�ä{ïKë�ñ�êxõWêxäxæ(óÖê{è�ì´æ&äÈõ�ñXæ&æ(î êuäxëð¹æ�ílë�ñ êQïãîXæ&é{æ(î¦÷
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áAñXë:ä{åXæ&éuí&è:êxæ¯ïãê � åXæ(ñ�è�êxæ&ä�ë:ì�êxõWêxäxæ(óê6ä{å è�äuè:âKé{æ(è:î õ�æ Ò ïãê{ä6è�é{æ¯ílë�ó�ð�ïãñXæ(î�äxë>íléQæ(è�äxæ¯èpñXæ � êxõWêxäxæ(ó�÷R�

� å ïãâKæ�ä{åXæÊïãñ î ïKöWïãî ôiè:âuêxõ�ê{äxæ(óê�óè(õyå è(ö:æÊð¹æ&æ(ñDîXæ(ê{ïãò�ñXæ(îyäxëJð¹æªê{è�ìræ � ïKä{å ïãñ;ä{åXæÊêxõ�ê{äxæ(ó ì´ë:é � å ï*íQå
ä{åXæ&õ � æ&é{æFë:éQïãò�ïãñ è:âãâKõpílé{æ(è�äxæ(î¦ø�ä{åXæ�êQè�ì´æ&äÈõílë�ñ êxäxéQè:ïãñ$ä{ê�æ(ñ ì´ë:éQílæ(î�ïãñ�ä{å æFílë�ó�ç¹ë�ñXæ(ñ$ä{êBóè�õñXë:ä6è:îXæ(ù�ô è�äxæ(âKõ
ílë�ñ$äxé{ë�â å è � è�éQîiê�ïãñpä{åXæCílë�ó�ðiïãñXæ(î�êxõWêxäxæ(ó�ë:é6óè(õ>ñXë:ä�ílë�ñ$äxé{ë�â å è � è�éQîiê1ä{å è�ä�ïãñ$ö:ë�âKö:æCïãñ$äxæ&éQè:ílä{ïKë�ñ ê1è:óë�ñXò
ñXæ � è:ñiî�ë�âãî�êxõWêxäxæ(ó�ílë�óçTë�ñ æ(ñ.ä{ê&÷

Ã å æSé{æ(è:êxë�ñ�ìrë:éCä{å ïãêuîiïãê{í&ô ê{êQïKë�ñYïãê@äxëæ Ò çiâãè:ïãñ � å$õ�ä{å æ�îXæ � ñ ïKä{ïãë�ñ�ë:ìGä{åXæ�å è � è�é�î êCè:ê{êxëWí&ïãè�äxæ(î � ïKä{å�è
êxõWêxäxæ(ó�ïãê@è:ñ�è�é{ð�ïKäxéQè�é{õ�ðiôXä@ïãó�ç¹ë:é{ä{è:ñ$ä@ê{äxæ&ç®ïãñYè:ê{ê{ôXé�ïãñXò>êxõ�ê{äxæ(ó ê{è�ì´æ&äÈõ�è:ñ î � å$õ�è�êxõWêxäxæ(ó æ(ñXò�ïãñ æ&æ&éQïãñXò
æ ° ë:é{äZä{åiè�äGílë�ñ êQïãîXæ&éQê�ä{åXæ�â*è�é{ò:æ&éGê{ë�í&ïKë � äxæ(í�å ñ ïãí&è:â�êxõWêxäxæ(ó ïãê�ñ æ(ílæ(ê{ê{è�é{õ:÷ Ñ ñXæ6ë:ìXä{åXæ � éQêxäGêxäxæ&çiêGïãñ�îXæ(êQïKò�ñ ïãñXò
èMêxõWêxäxæ(ó�øuè�ìräxæ&é�ä{å æ®îXæ � ñ ïãä{ïKë�ñJë:ì�è:ñ è:í&í&ïãîXæ(ñ$äVë:é�âKë�ê{êè:ñ î ä{åXæ�îXé�è � ïãñ òcë:ì¯ð¹ë�ô ñ îiè�éQïKæ(ê�è�é{ë�ô ñiî�ä{åXæ
ê{ôXð�êxõ�ê{äxæ(óê&ø ïãêuäxë�ïãîXæ(ñ$ä{ïKìrõVä{åXæ�åiè � è�éQî êCä{åiè�äFñXæ&æ(î#äxë�ð¹æSæ(âãïãóïãñiè�äxæ(îYë:é�ílë�ñ$äxé{ë�âãâKæ(î�ð�õYä{åXæ�îXæ(êQïKò�ñXæ&éQêuë:ì
ä{å è�äFê{õ�êxäxæ(ó�ë:é�ê{ôXð�êxõ�ê{äxæ(ó�÷
� ²´Ä1²´Ä �D��»i¸Z½�Æ8�A��Æm¸Bº;½-�B»��JÆkº#�P�r�F»XË�»iÌ�����ÔL½:»i¼ � ·:�X·TÇ��BÔ
] ë:é�çiéQè:ílä{ïãí&è:âGé{æ(è:êxë�ñ ê(ø�èYê{óè:âãâ4êxæ&ä¯ë:ì6åiïKò�å � âKæ&ö:æ(â4êxõWêxäxæ(ó å è � è�éQîiêSê{åXë�ô âãî�ð¹æpï*îXæ(ñ.ä{ï � æ(î � éQêxä&÷ Ë ä{è�é{ä{ïãñXò
� ïKä{åªäxë�ë®âãè�éQò:æVè�âãïãêxäSè�ä�ä{å æð¹æ&ò�ïãñ ñ ïãñ òXø¹ôiê{ô è:âãâKõ�í&è:ô êxæ(îMð�õªïãñ í&âãô îiïãñXòVéQæ � ñXæ(ó�æ(ñ$ä{ê�è:ñ îÊí&è:ô ê{æ(ê�ë:ì@ä{åXæ
å ïKò�å � âKæ&ö:æ(âWå è � è�éQî ê�ï*ñ�ä{å æCâãïãêxä&ø:ë:ìräxæ(ñâKæ(è:î ê4äxë�èSî ïãêxë:é{ò�è:ñiï � æ(î>è:ñ îïãñ ílë�óçiâKæ&äxæuå è � è�éQî�ïãî æ(ñ.ä{ï � í&è�ä{ïKë�ñ�è:ñ î
è:ñ è:âKõWê{ïãê�ç éQë�ílæ(ê{ê(÷ � ö:æ(ñ�ä{åXæ�óë�êxäuílë�ó�çiâKæ Ò êxõWêxäxæ(ó êxæ(âãîXë�ó åiè:êuó�ë:é{æSä{å è:ñ�è�îXë � æ(ñ®å ïKò�å � âKæ&ö:æ(â¹å è � è�é�î ê
è:ñ î#ôiê{ô è:âãâKõ�âKæ(ê{êuä{å è:ñ#ä{å ïãê&÷

� è � è�éQî êpè�é{æVïãî æ(ñ.ä{ï � æ(îMô ê{ïãñ ò�ä{å æ�îXæ � ñiïKä{ïKë�ñcë:ìCè:ñ è:í&í&ïãî æ(ñ.ä�ë:é�âKë�ê{ê�è:âKë�ñXò � ïKä{åMè:î î ïãä{ïKë�ñ è:â1ê{è�ìræ&ämõ
íléQïKäxæ&é�ïãè�ä{å è�ä�óè�õcð¹æ�ïãó�ç¹ë�êxæ(îcð�õ�éQæ&ò�ô âãè�äxë:é{õcë:é�ïãñ îiô êxäxé{õ®è:êQêxë�í&ï*è�ä{ïKë�ñ ê�è:ñ îªçiéQè:ílä{ïãílæ(ê&÷ ] ë:é�æ Ò è:óçiâKæ:ø
ä{åXæpå è � è�éQî êAè:ê{êxëWí&ïãè�äxæ(î � ïKä{å®ä{åXæ�ë�ôXäxæ&é¯çiâ*è:ñXæ&ä{êCæ Ò çiâKë:é{æ&é¯è:í&í&ïãîXæ(ñ$ä¯îXæ � ñ ïKä{ïãë�ñ�ïãñ Ë æ(ílä{ïãë�ñ + ÷ Û óïKò�å$äFð¹æ
îXæ � ñ æ(î�è:ê þEÛIà._÷ÿÉÚ

� �a� À ñ è�ðiïãâ*ïKämõë:ì4ä{åXæ�óVïãê{ê{ïKë�ñ�äxëVílë�â*âKæ(íläFî è�ä{è þ á àDÿ ÷
� �:� À ñ è�ðiïãâ*ïKämõë:ì4ä{åXæ�óVïãê{ê{ïKë�ñ�äxëéQæ&ä{ôXéQñ#ílë�âãâãæ(íläxæ(î#î è�ä{è þ á áqÿ ÷
� ��� À ñ è�ðiïãâ*ïKämõë:ì4ä{åXæ�óVïãê{ê{ïKë�ñYê{í&ïãæ(ñ.ä{ï � íSïãñ.ö:æ(ê{ä{ïKò�è�äxë:éQêCäxë�ô êxæSä{åXæ�éQæ&ä{ôXéQñXæ(î�î è�ä{è þ á áqÿ ÷
� !�� ú ë�ñ$ä{è:óïãñiè�ä{ïKë�ñ#ë:ì�ä{å æ�ë�ôXäxæ&é¯çiâãè:ñ$äFó�ë�ë�ñ � ïKä{å#ð�ïKë�âKë:ò�ïãí&è:âZè�ò:æ(ñ.ä{ê¯ë:ì � è�é{ä{å®ë:é�ïKò�ïãñ#ë�ñ

óVïãê{ê{ïKë�ñ�åiè�éQî � è�é{æ þ á _qÿ ÷
� $:� ��Ò ç¹ë�ê{ôXéQæuë:ì � è�é{ä{å�âãïKìræuë:é�å�ô óè:ñVè:ê{êxæ&ä{ê�ë�ñ � è�é{ä{åäxë�äxë Ò ïãí�øWéQè:î ïKë�è:ílä{ïãö:æ:ø$ë:é�æ(ñXæ&é{ò:æ&ä{ïãí

æ(âãæ(ó�æ(ñ.ä{êFë:ì4ä{åXæ�óïãê{êQïKë�ñYå è�éQî � è�é{æ þ á Ûôÿ ÷
� %�� ��Ò ç¹ë�ê{ôXéQæuë:ì � è�é{ä{å�âãïKìræuë:é�å�ô óè:ñè:êQêxæ&ä{ê�ë °�� è�é{ä{å�äxë�äxë Ò ïãí�ø�éQè:î ïKë�è:ílä{ïãö:æ:ø$ë:é�æ(ñXæ&é{ò:æ&ä{ïãí

æ(âãæ(ó�æ(ñ.ä{êFë:ì4ä{åXæ�óïãê{êQïKë�ñYå è�éQî � è�é{æ þ á Þqÿ ÷
� &)� À ñ è�ðiïãâ*ïKämõ�ë:ì�ë:ä{åXæ&é�êxç�è:ílæ�æ Ò çiâãë:éQè�ä{ïKë�ñªóïãê{êQïKë�ñ êAäxë#ô êxæ>ä{åXæê{åiè�é{æ(îªêxçiè:ílææ Ò çiâKë:éQè�ä{ïãë�ñ

ï*ñXì´é�è:êxäxéQô ílä{ôXéQæAäxë�ílë�âãâKæ(ílä&ø é{æ&ä{ô éQñ¦øWë:é�ô ê{æ�î è�ä{è þ á +Bÿ ÷
Ã åXæ>ñ$ôió�ð¹æ&éQêAïãñcä{åXæ�ê{ù�ô è�é{æ>ð éQè:í � æ&ä{ê�ïãîXæ(ñ$ä{ïKìrõ�ä{åXæ�è:í&í&ïãîXæ(ñ$ä{êSé{æ(âãè�äxæ(îªäxëYæ(è:íQåMë:ìBä{åXæ(êxæ

åiè � è�éQî ê&÷
Ã å æ�å ïKò�å � âKæ&ö:æ(â¦ê{õ�êxäxæ(óÖå è � è�éQî êCä{å è�äFóïKò�å$äuð¹æ�îXæ&éQïKö:æ(îYìré{ë�ó ä{å æ�è:í&í&ïãîXæ(ñ$ä{êFîXæ � ñXæ(îYì´ë:éFä{åXæ � á Ë á

ä{åXæ&éQóVè:â¦ä{ïãâKæ¯ç é{ëWílæ(ê{ê{ï*ñXò>é{ë:ð¹ë:äFïãñ Ë æ(ílä{ïKë�ñ + ÷ Û óïKò�å$äuð¹æ Ú

� BUL/c0;AI8ORc0;?Q�E?CFXRXR;fb�C��8 ��i¡K¢V£¥¤l¦>�8 F�8¡K¢V£T��CFX§I89DLFdD_F9xCFXRX¨Qlj<QlI8;Ac0Q�C�M8;ZQhdDm<Qlj<QlI8;Ac0Q:LF[aX]C�M8_F;AM�Qlj<QlI8;Ac0Q?s
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� �a� z ïKë�âãè�ä{ïKë�ñ®ë:ì�óïãñ ï*ó�ô ó ê{æ&çiè�éQè�ä{ïKë�ñ�ð¹æ&ä � æ&æ(ñ�ó�ë:ð�ïãâKæ�ðiè:ê{æ�è:ñ î®ë:ð � æ(ílä{ê � ïãñií&âãô î ïãñ ò�ë:é �

ð�ïKäxæ&éFè:ñ î�å�ô óè:ñ ê ��þ á Û��ÆÞqÿ ÷
� �:��[ ñ êxä{è�ðiâãæSé{ë:ð¹ë:äuðiè:êxæ þ á Û��ÆÞqÿ ÷
� ���� ë�ö:æ(ó�æ(ñ$ä#ë:ì�ä{å æ�é{ë:ð¹ë:ä�ðiè:êxæcë:é�óè:ñ ïKçiôiâãè�äxë:é�è�é�ó í&è:ôiê{ïãñXòJïãñ � ôXé{õeäxë�å$ô óVè:ñ êVë:é

îiè:óè�ò:æ�äxëä{å æSë:é{ðiïKäxæ&é þ á Þz�!Û ø�á Þz�ÆÞqÿ
� !�� � è:óè�ò:æ�äxëä{åXæ�é{ë:ð¹ë:ä þ á Ãz�ÉàDÿ ÷
� $:� ] ïKé{æSë:éFæ Ò çiâãë�ê{ïKë�ñ þ á Û��ÆÞqÿ ÷
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è�äxäxæ(ó�ç ä{ê1êQåXë�ô âãî � éQêxäZð¹æ�óè:î æ6äxë¯æ(âãïãóVïãñ è�äxæ6åiè � è�éQî ê4è�ä4ä{åXæuêxõ�ê{äxæ(ó^âãæ&ö:æ(â�÷ À ì ä{åXæ&õ�í&è:ñ ñXë:ä4ð¹æ6æ(âãï*óïãñ è�äxæ(î
ë:éCè:îXæ(ù�ô è�äxæ(âKõ�ílë�ñ.äxé{ë�â*âKæ(î�è�äuä{åXæSêxõWêxäxæ(ó�âKæ&ö:æ(â�øWä{åXæ(ñYä{å æ&õ�ópô êxä@ð¹æAéQæ � ñXæ(îYïãñ$äxë>åiè � è�éQî ê@äxë>ð¹æ¯åiè:ñ î âKæ(î
ð�õ�ä{åXæ�êxõ�ê{äxæ(ó�ílë�ó�ç¹ë�ñXæ(ñ$ä{ê&÷

[ ñXìrë:é{ä{ô ñ è�äxæ(âKõ:ø1ñXë®äxë$ë�âãê�æ Ò ïãêxä�ìrë:é>ïãîXæ(ñ$ä{ïKì´õWïãñXò�å è � è�é�î ê&÷ À ä�ä{è � æ(ê�îXë�óè:ï*ñÊæ Ò ç¹æ&é{ä{ï*êxæVè:ñ îJîXæ&ç¹æ(ñ î ê
ë�ñ®êQôXð � æ(ílä{ïKö:æ�æ&ö�è:âãô è�ä{ïKë�ñ®ð$õYä{åXë�êxæpílë�ñ êxäxéQôiílä{ïãñXòä{åXæ�êxõ�ê{äxæ(ó�÷ ú å è�ç äxæ&é Û(Ã ïãñ�¬ �xN&�`B��%x� çié{ë�öWïãîXæ(ê�êxë�ó�æ
ílë�óó�ë�ñcåXæ(ôXé�ïãêxä{ïãí&êuä{åiè�ä�óè�õ�ðTæ�åXæ(âKç ìPô â¦ïãñ�ä{å æ�ç é{ëWílæ(ê{ê&÷ Ã å æ�ò:ë$ëWîcñXæ � êFï*êCä{å è�äAïãîXæ(ñ$ä{ïKì´õWïãñXò�å è � è�é�î ê
ïãêCôiê{ô è:âãâKõ�ñXë:ä�èVî ï v í&ô âãäuç é{ëWílæ(ê{ê&÷ Ã åXæ�âãè�äxæ&é¯êxäxæ&çiê�ïãñ�ä{åXæ�åiè � è�éQî®è:ñ è:âãõ�ê{ï*êuç é{ëWílæ(ê{êFè�éQæ � åXæ&é{æ�ó�ë�êxäFë:ì
ä{åXæ�óVïãêxä{è � æ(êCè:ñ î#æ ° ë:é{äFë�í&í&ôXé�ê&÷

Ã å æ&é{æ�ïãê6è:âãêxëpñXë�éQïKò�å$äBë:é � é{ë�ñ ò�êxæ&ä�ë:ì�å è � è�éQî ê&ø�ë�ñ âKõ�è�êxæ&ä6ä{åiè�äBä{åXæAêxõ�ê{äxæ(ó êxä{è � æ(å ë�âãîXæ&éQê�è�ò:é{æ&æSè�é{æ
ïãó�ç¹ë:é{ä{è:ñ$äFäxëYè(ö:ë�ï*î¦÷ Ë ë�ó�æ�ò:ëLö:æ&éQñ ó�æ(ñ$äSè�ò:æ(ñ í&ïKæ(ê¯å è�ö:æ>óVè:ñ î è�äxæ(îcä{åXæ>å è � è�éQî ê�ä{åXæ&õ � è:ñ.ä¯ílë�ñ ê{ï*îXæ&é{æ(î
ìrë:éBä{åXæFê{õ�êxäxæ(óVê�ä{åXæ&õ>é{æ&ò�ô â*è�äxæCë:é6ílæ&é{ä{ïãì´õ:÷ ] ë:é�æ Ò è:óçiâKæ:ø.ä{å æ [ ÷ Ë ÷ � æ&çiè�é{ä{ó�æ(ñ$äBë:ì � æ&ì´æ(ñiêxæFé{æ(ù�ô ïKéQæ(ê4ä{å è�ä
ç é{ëWî ô ílæ&é�ê@ë:ìGñ�ô í&âKæ(è�é � æ(è�ç¹ë�ñ êCílë�ñ êQïãîXæ&éCìrë�ôXéCå è � è�éQîiê Ú
Û ÷ � æ(è�ç¹ë�ñ ê�ïãñ$ö:ë�âKö:æ(î#ïãñ�è:í&í&ïãî æ(ñ.äCë:éAïãñ í&ïãî æ(ñ.ä{ê&øWë:é � æ&äxä{ïãêxë�ñ æ(î � æ(è�ç¹ë�ñ ê(ø ç é{ëWî ô ílæSèñ�ô í&âKæ(è�éCõWïKæ(âãî�÷
Þ ÷ � ô í&âKæ(è�é � æ(è�ç¹ë�ñ ê�è�é{æ�îXæ(âãïKð¹æ&éQè�äxæ(âãõVç é{æ(è�é�ó�æ(î¦øXè�éQó�æ(î¦ø�âãè:ô ñ í�åXæ(î¦ø � é{æ(î¦øXë:éFé{æ(âKæ(è:êxæ(î � ïKä{åXë�ôXä@æ Ò æ �

í&ô ä{ïKë�ñ�ë:ì�æ(ó�æ&é{ò:æ(ñiílõ � è�é�ë:é�îXæ&éQê�ë:é � ïKä{åXë�ô äBð¹æ(ïãñXòpî ïKé{æ(íläxæ(î�äxë�îXë>êxë>ð$õVè>ílë�ó�ç¹æ&äxæ(ñ$äuè:ôXä{åXë:éQïKäÈõ:÷
Ã ÷ � ô í&âKæ(è�é � æ(è�ç¹ë�ñ ê�è�é{æ�ïãñ è:îXö:æ&éQäxæ(ñ.ä{âKõ�ç é{æ(è�é�ó�æ(î¦ø è�éQó�æ(î�ø âãè:ô ñ í�åXæ(î¦ø � é{æ(î�ø�ë:é�é{æ(âKæ(è:êxæ(î�ø è:ñ î
à ÷ À ñ è:îXæ(ù�ô è�äxæ�ê{æ(í&ôXéQïKäÈõ�ïãêFè�ç çiâãïKæ(î�äxëVñ�ô í&âKæ(è�é � æ(è�ç¹ë�ñ ê&÷
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3

Train starts with door open.

SAFETY DESIGN CONSTRAINT

1

Door opens while train is in motion

Door opens while impropertly

2

aligned with station platform

HAZARD

Train must not be capable of moving
with any door open.

Doors must remain closed while train
is in motion.

Door must be capable of opening only
after train is stopped and properly aligned
with platform unless emergency exists
(see hazard 6 below)

Door closes while someone
is in the doorway.

Door areas must be clear before
door closing begins.

Door that closes on an obstruction
does not reopen or reopened door
does not reclose.

An obstructed door must reopen to 
permit removal of obstruction and then
automatically reclose.

emergency evacuation
Doors cannot be opened for Means must be provided to open doors

anywhere when the train is stopped for
emergency evacuation.

6

5

4

] ïKò�ôXé{æ + ÷ ÛDÚ�� æ(ê{ïKò�ñ ú ë�ñiêxäxéQè:ïãñ$ä{êuìrë:éCäxéQè:ïãñ�îXë�ë:éFå è � è�é�î ê

Ë ë�óæ&ä{ïãó�æ(ê�ô êxæ&é>ë:é�ç éQë:ì´æ(ê{êQïKë�ñ è:â@è:ê{êxëWí&ïãè�ä{ïKë�ñ ê>îXæ � ñXæYä{åXæ�å è � è�éQî ê>ìrë:é>ä{åXæ#êxõWêxäxæ(óê>ä{åXæ&õJô êxæ�è:ñ î
ä{å è�ä�ä{åXæ&õ � è:ñ$ä�î æ&ö:æ(âKë:ç¹æ&éQê�äxë�æ(âãïãóïãñiè�äxæ�ë:épílë�ñ$äxé{ë�â�÷ À ñMó�ë�êxäpêxõWêxäxæ(óê&ø1åXë � æ&ö:æ&é(ø4ä{åXæ�å è � è�éQî ê�äxë�ð¹æ
ílë�ñ ê{ï*îXæ&é{æ(î�è�é{æ�ô ç�äxëä{åXæ�îXæ&ö:æ(âãë:çTæ&é�è:ñ î�ä{åXæ(ïKéCí&ôiêxäxë�ó�æ&é � ê � ÷

ú  '¡ Ó�|�£��TüT} Ó��0¯(üP�°| ��üZ±�²�ÿ^�¦üT} üB���¹£³�C���µ´y���>£������Cÿ����T£
á�ì´äxæ&épä{åXæVêxõWêxäxæ(ó¥è:ñ îMílë�ó�ç¹ë�ñXæ(ñ$ä�åiè � è�éQî ê�åiè(ö:æ�ðTæ&æ(ñ ïãîXæ(ñ$ä{ï � æ(î¦ø�ä{å æ�ñXæ Ò ä�óè � ë:é�ò:ë�è:â�ïãêSäxëcêxç¹æ(í&ïKìrõ
ä{åXæ�ê{õ�êxäxæ(ó·¶mâKæ&ö:æ(â�ê{è�ìræ&ämõ�é{æ(ù�ô ïKéQæ(ó�æ(ñ.ä{êuè:ñiî#îXæ(ê{ïKò�ñ�ílë�ñiêxäxéQè:ïãñ$ä{êCñXæ(ílæ(ê{êQè�é{õYäxëç é{æ&ö:æ(ñ$äCä{åXæ�å è � è�é�î êuìré{ë�ó
ëWí&í&ôXé{éQïãñ òX÷ Ã åXæ(êxæ�ílë�ñ ê{äxéQè:ïãñ$ä{ê � ïãâãâTð¹æSô êxæ(î�äxëVò�ô ïãîXæ¯ä{åXæ�ê{õ�êxäxæ(óÖîXæ(ê{ïKò�ñ�è:ñiî�äxéQè:îXæ&ë ° è:ñ è:âKõWêxæ(ê&÷

Ã å æ�êxõWêxäxæ(ó�¶mâãæ&ö:æ(â�ílë�ñiêxäxéQè:ïãñ$ä{ê>è�é{æ�éQæ � ñXæ(îJè:ñ î è:â*âKë�í&è�äxæ(îJäxëªæ(è:íQå�ílë�óçTë�ñ æ(ñ.ä>î ôXéQï*ñXò#ä{åXæYêxõWêxäxæ(ó
æ(ñXò�ïãñ æ&æ&éQïãñXò#îXæ(ílë�óçTë�êQïKä{ïKë�ñªç é{ëWílæ(ê{ê&÷ Ã åXæ�çié{ë�ílæ(êQê�ä{åXæ(ñ ïKäxæ&éQè�äxæ(ê�ëLö:æ&é>ä{åXæVïãñ îiïKö�ï*î ô è:â�ílë�óçTë�ñ æ(ñ.ä{êpè:ê
ä{åXæ&õ�è�é{æSé{æ � ñXæ(î � è:ñ î�ç¹æ&éQåiè�çiê�ìrôXéQä{åXæ&éCîXæ(ílë�ó�ç¹ë�êxæ(î � è:ñ î#è:êCîXæ(êQïKò�ñ�îXæ(í&ïãê{ïãë�ñ êuè�é{æ�óè:î æ:÷

] ïKò�ôXéQæ + ÷ Û ê{å ë � ê�è:ñMæ Ò è:ó�çiâKæë:ì@ä{åXæ�îXæ(ê{ïKò�ñ ílë�ñ êxäxéQè:ïãñ$ä{ê�ä{åiè�ä�óïKò�å$ä�ð¹æ�ò:æ(ñXæ&éQè�äxæ(îJìré{ë�ó ä{åXæ�è:ô1¶
äxë�óè�äxæ(îJäxéQè:ïãñ îXë$ë:épå è � è�éQî ê(÷Yá�ò�è:ïãñ¦ø1ñXë:äxæ�ä{å è�ä�ä{å æVä{å ïKé�îÊílë�ñ êxäxéQè:ïãñ$ä�ç¹ë:äxæ(ñ$ä{ïãè:âãâKõªílë�ñ n ï*ílä{ê � ïKä{å ä{åXæ
âãè:êxäFë�ñXæ�è:ñ î�ä{å æ�é{æ(êxë�âãô ä{ïKë�ñ�ë:ì4ä{å ïãêCílë�ñ n ïãílä � ïãâ*â�ð¹æ�è:ñ®ïãó�ç¹ë:é{ä{è:ñ$äuçiè�é{äCë:ì4ä{åXæ�ê{õ�êxäxæ(óÖîXæ(ê{ïKò�ñ#ç é{ëWílæ(ê{ê&÷
À îXæ(ñ.ä{ïãì´õWïãñXò�ä{å æ(êxæ�äÈõ$ç¹æ(ê�ë:ì�ílë�ñ n ïãílä{êBæ(è�é�âKõVïãñVä{åXæAî æ(ê{ïKò�ñ�ç é{ëWílæ(ê{ê � ïãâãâ âKæ(è:î�äxëpð¹æ&äxäxæ&é@ê{ë�âãôXä{ïKë�ñ ê(÷ ú å ë�ïãílæ(ê
óè�õ�ð¹æCó�ë:é{æuâãï*óïKäxæ(î>âãè�äxæ&é�ë�ñ � å æ(ñ�ïKä1óè(õ�ñXë:ä1ð¹æ@ç¹ë�ê{ê{ïKðiâãæBë:é�ç é�è:ílä{ïãí&è:âWäxë�íQåiè:ñXò:æCä{åXæuæ(è�éQâãõ�îXæ(í&ïãêQïKë�ñ ê&÷

áAê�ä{å æVîXæ(ê{ïKò�ñ ç é{ëWílæ(ê{ê�çié{ë:ò:é{æ(ê{êxæ(êpè:ñ î îXæ(ê{ïKò�ñMî æ(í&ïãê{ïKë�ñ ê�è�é{æ�óè:î æ:øZä{åXæ�ê{è�ìræ&ämõMé{æ(ù�ô ïKéQæ(ó�æ(ñ.ä{ê�è:ñ î
ílë�ñ êxäxé�è:ïãñ.ä{ê�è�é{æìPôXé{ä{åXæ&é�é{æ � ñXæ(îÊè:ñ î æ Ò ç�è:ñ îXæ(î¦÷ ] ë:é�æ Ò è:ó�çiâKæ:ø4è#ê{è�ìræ&ämõMílë�ñ ê{äxéQè:ïãñ$ä�ë�ñ Ã�ú á Ë ïãê�ä{å è�ä
ïKä�ópô êxä�ñXë:ä�ïãñ$äxæ&é{ìræ&é{æ � ïKä{åMä{åXæò:é{ë�ô ñiî1¶kðiè:êxæ(î è:ïKé�äxéQè v í�ílë�ñ.äxéQë�âBêxõWêxäxæ(ó�÷ w è�äxæ&épïãñÊä{åXæ�ç é{ëWílæ(ê{ê&øZä{å ïãê
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wrong place.

1

HAZARD SAFETY DESIGN CONSTRAINTS

2

A pair of controlled aircraft violate.
minimum separation standards

A controlled aircraft enters an
unsafe atmospheric region.

(icing conditions, windsher areas,
thunderstorm cells)

a. ATC must provide advisories that
maintain safe separation between aircraft

b. ATC must provide conflict alerts.

a. ATC must not issue advisories that 
direct aircraft into areas with unsafe
atmospheric conditions.

b. ATC must provide weather advisories
and alerts to flight crews.

c. ATC must warn aircraft that enter an
unsafe atmospheric region.

3 A controlled aircraft enters restricted
airspace without authorization.

a. ATC must not issue advisories that direct
an aircraft into restricted airspace unless
avoiding a greater hazard.

aircraft to prevent their incursion into
restricted airspace.

b. ATC must provide timely warnings to

assigned runway.
a safe point of touchdown on its
a fixed obstacle or terrain other than
A controlled aircraft gets too close to

controlled airspace violate minimum
A controlled aircraft and an intruder in

separation standards.

6

5

4

Loss of controlled flight or loss of
airframe integrity. the safe performance envelope of the 

aircraft

a. ATC must not issue advisories outside the

ATC must provide advisories that maintain 
safe separation between aircraft and
terrain or physical obstacles.

ATC must provide alerts and advisories
to avoid intruders if at all possible.

b. ATC advisories must not distract or
disrupt the crew from maintaining
safety of flight.

c. ATC must not issue advisories that the
pilot or aircraft cannot fly or that degrade
the continued safe flight of the aircraft.

d. ATC must not provide advisories that 
cause an aircraft to fall below the
standard glidepath or intersect it at the

] ïKò�ôXé{æ + ÷ ÞsÚ � ïãò�å1¶mâKæ&ö:æ(â¦é{æ(ù�ô ïKéQæ(ó�æ(ñ.ä{êuè:ñiî#îXæ(ê{ïKò�ñ�ílë�ñiêxäxéQè:ïãñ$ä{êCìrë:éFè:ïKéuäxéQè v í�ílë�ñ.äxéQë�â
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4

SAFETY DESIGN CONSTRAINT

1

HAZARD

TCAS causes or contributes to an.
NMAC (near midair collision)

a. TCAS must provide effective warnings and
appropriate collision avoidace guidance on
potentially dangerous threats and must 
provide them within an appropriate time limit.

b. TCAS must not cause or contribute to an
NMAC that would not have occurred had
the aircraft not carried TCAS)

2

3

TCAS causes or contributes to a
controlled maneuver into the ground

TCAS causes of contributes to a
pilot losing control over the aircraft

a. TCAS must not disrupt the pilot and ATC
operations during critical phases of flight 
nor disrupt aircraft operation.

b. TCAS must operate with an acceptably
low level of unwanted or nuisance alarms.

TCAS must not cause or contribute to 
controlled flight into terrain.

The unwanted alarm rate must be sufficiently
low to pose no safety of flight hazard nor
adversely affect the workload in the cockpit.

safe performance envelope of the aircraft
c. TCAS must not issue advisories outside the

and degrade the continued safe flight of the
aircraft (e.g., reduce stall margins or result
in stall warnings)

TCAS interferes with other safety−
related aircraft systems.

ATC system (e.g., transponder,
radar. or radar transmissions)

TCAS interferes with the ground 

TCAS interferes with a safety−related
ATC advisory (e.g., avoiding a
restricted area or adverse weather
conditions)

TCAS must generate advisories that require
as little deviation as possible from ATC
clearances.

TCAS must not interfere with other safety−
related aircraft systems or contribute to
non−separation−related hazards.

TCAS must not interfere with the ground ATC 
system or other aircraft transmissions to the
ground ATC system..

6

5

] ïKò�ô é{æ + ÷ ÃsÚ � ïKò�å1¶mâKæ&ö:æ(â¦î æ(ê{ïKò�ñ#ílë�ñ ê{äxéQè:ïãñ$ä{êuì´ë:é Ã�ú á Ë
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ílë�ñ êxäxé�è:ïãñ.ä � ïãâãâ�ðTæ¯é{æ � ñXæ(îYïãñ.äxëóë:é{æSîXæ&ä{è:ïãâKæ(î�ílë�ñ ê{äxéQè:ïãñ$ä{êuë�ñYä{åXæ � è(õWêuä{å ïãêuïãñ$äxæ&é{ìræ&é{æ(ñ ílæ�óïãò�å.ä@ëWí&í&ôXé(÷
�1Ò è:ó�çiâãæ(ê6ïãñií&âãô îXæFílë�ñiêxäxéQè:ïãñ$ä{ê@ë�ñ Ã�ú á Ë îXæ(êQïKò�ñ�äxë>â*ïãóïKäBï*ñ.äxæ&é{ìræ&é{æ(ñ ílæ � ïKä{å�ò:é{ë�ô ñiî1¶kðiè:êxæ(îYê{ôXéQö:æ(ïãâãâãè:ñ ílæ
éQè:î è�é�ø � ïKä{å>î ïãêxä{è:ñiílær¶mó�æ(è:ê{ôXéQï*ñXòFæ(ù�ô ïKçióæ(ñ.ä4íQå è:ñiñXæ(âãê&ø�è:ñ î � ïãä{å�é�è:î ïKë¯êxæ&é{öWïãílæ(ê1è:ñ î>ílë�ñ êxäxéQè:ï*ñ.ä{ê4ë�ñ�åXë �
Ã�ú á Ë í&è:ñ#çié{ë�ílæ(êQêCè:ñ î�äxéQè:ñiê{óïKäuïãñXìrë:éQóè�ä{ïãë�ñ � êxæ&æ ú å è�çiäxæ&é Û&Ï ÷

] ïKò�ôXéQæ + ÷ Þ êQåXë � êFä{åXæ�å ïãò�å1¶mâKæ&ö:æ(â�éQæ(ù$ô ïãé{æ(ó�æ(ñ$ä{êCè:ñ î®ílë�ñiêxäxéQè:ïãñ$ä{êCìrë:éAê{ë�ó�æ�ë:ì4ä{åXæpè:ïKéFäxéQè v í�ílë�ñ.äxéQë�â
å è � è�éQîiêïãîXæ(ñ$ä{ï � æ(î�è�ð¹ë�ö:æ:÷ ú ë�ó�çiè�é�ïãñXòÊä{åXæ#á Ã�ú å ïKò�å1¶mâãæ&ö:æ(âuílë�ñ êxäxéQè:ïãñ$ä{ê � ïKä{åeä{åXæ Ã�ú á Ë å ïãò�å1¶mâKæ&ö:æ(â
ílë�ñ êxäxé�è:ïãñ.ä{ê �P] ïKò�ôXé{æ + ÷ Ã�� ïãê6ïãñ êxäxé�ô ílä{ïKö:æ:÷ © é{ë�ô ñ î4¶kðiè:êxæ(îè:ïKé6äxéQè v í�ílë�ñ.äxé{ë�âTå è:ê6è:î î ïKä{ïKë�ñiè:âXé{æ(ù�ô ïKé{æ(ó�æ(ñ$ä{ê
è:ñ î�ílë�ñ ê{äxéQè:ïãñ$ä{êué{æ(âãè�äxæ(î�äxë�è:êxç¹æ(ílä{êuë:ì4ä{åXæ�ílë�âãâãïãêQïKë�ñVçié{ë:ðiâKæ(ó ä{å è�ä Ã�ú á Ë í&è:ñiñXë:äFå è:ñ îiâKæSè:âKë�ñXæ�è:ê � æ(âãâ
è:êCë:ä{å æ&éFå è � è�éQî êFè:ñ î�ç¹ë:äxæ(ñ.ä{ï*è:â�è:ïKéQíléQè�ìräCè:í&í&ïãîXæ(ñ$ä{êCä{åiè�äFïKäCópô êxäCílë�ñ$äxé{ë�â�÷

Ë ë�óæ�ílë�ñ êxäxéQè:ïãñ$ä{ê@ë�ñ�ä{åXæSä � ëê{õ�êxäxæ(ó�ílë�ó�ç¹ë�ñXæ(ñ.ä{ê � á Ã�ú è:ñ î Ã�ú á Ë � è�é{æ�í&âKë�ê{æ(âKõ�éQæ(âãè�äxæ(î¦øXê{ô í�å#è:ê
ä{åXæCéQæ(ù$ô ïãé{æ(ó�æ(ñ$ä1äxë�ç é{ëLö�ïãî æCè:îXö�ï*êxë:éQïKæ(ê4ä{å è�ä6óè:ïãñ$ä{è:ïãñê{è�ìræFêxæ&çiè�é�è�ä{ïKë�ñ�ð¹æ&ä � æ&æ(ñVè:ïKé�íléQè�ì´ä&÷ Ã åiïãê4æ Ò è:óçiâKæ
ë:ìBëLö:æ&éQâãè�ç ç�ïãñXòYílë�ñ.äxé{ë�â�éQè:ïãêxæ(ê¯ïãó�ç¹ë:é{ä{è:ñ$äSílë�ñ ílæ&éQñ êSè�ð¹ë�ôXäAç¹ë:äxæ(ñ.ä{ï*è:â1ílë�ñ n ïãílä{êSè:ñ îªílë�ë:éQî ïãñiè�ä{ïKë�ñcç é{ë:ð4¶
âKæ(óêBä{å è�ä6ñ æ&æ(îäxëpðTæFé{æ(êxë�âKö:æ(î¦÷1áAê6ñ ë:äxæ(îVïãñ Ë æ(ílä{ïKë�ñ à ÷ á øXè:í&í&ïãî æ(ñ.ä{ê6ë:ì´äxæ(ñ�ëWí&í&ôXé�ï*ñ�ä{åXæFð¹ë�ô ñiî è�é{õ�è�éQæ(è:ê
ð¹æ&ä � æ&æ(ñ�ílë�ñ$äxé{ë�âãâãæ&éQêFè:ñ î � åXæ(ñ#ópô âKä{ïãçiâKæSílë�ñ.äxéQë�âãâKæ&éQê�ílë�ñ.äxé{ë�âZä{åXæ�êQè:ó�æ�ç éQë�ílæ(ê{ê(÷ Ã å æ�ïãñ è:îXæ(ù�ô è�äxæ�éQæ(êxëW¶
âãôXä{ïãë�ñë:ì�ä{åXæ¯ílë�ñ n ï*ílä6ð¹æ&ä � æ&æ(ñYó�ôiâKä{ïKçiâKæ�ílë�ñ.äxé{ë�â*âKæ&é6éQæ(êxç¹ë�ñ ê{ïKðiï*âãïKä{ïKæ(êGìrë:é�è:ïKé�íléQè�ì´ä@êxæ&çiè�é�è�ä{ïKë�ñYílë�ñ.äxéQïãðiôXäxæ(î
äxëSä{åXæuílë�âãâãï*ê{ïKë�ñ�ë:ìiä � ë�è:ïKé�íléQè�ì´ä4ëLö:æ&é�ä{åXæ@äxë � ñë:ìx¸[ ðTæ&é�âãïãñXò:æ(ñ � © æ&éQóè:ñ$õ � ïãñ·¹�ô âKõ Þ�Ï:Ï�ÞS� åXæ(ñ Ã�ú á Ë è:ñ î
ä{åXæAò:é{ë�ô ñ î�è:ïKé@äxéQè v íAílë�ñ$äxé{ë�âãâKæ&é@ç é{ëLö�ï*îXæ(î�ílë�ñ n ïãílä{ïãñXòpè:îXöWïãêxë:éQïKæ(êBäxë>ä{åXæ�ç�ïãâKë:ä{ê&÷ � ë:äxæ(ñ.ä{ï*è:âãâKõVílë�ñ n ïãílä{ïãñXò
é{æ(êxç¹ë�ñ êQïKðiïãâãïãä{ïKæ(ê�ópô êxä�ð¹æ�í&è�é{æ&ìrôiâãâKõ å è:ñiî âKæ(îeïãñ�êxõWêxäxæ(ó\îXæ(êQïKò�ñ�è:ñ îeë:ç¹æ&éQè�ä{ïKë�ñ ê�è:ñiî ïãîXæ(ñ$ä{ïKìrõ�ïãñ ò�ê{ô í�å
ílë�ñ n ï*ílä{êCè�é{æ�çiè�éQäuë:ìGä{å æ�ñXæ � å è � è�éQî®è:ñ è:âKõWê{ïãê@äxæ(íQåiñ ïãù�ôXæ�îXæ(ê{íléQïãðTæ(î�ï*ñ ú å è�ç äxæ&é - ÷

� è � è�éQî ê�é{æ(âãè�äxæ(î�äxë ä{å æ�ïãñ$äxæ&éQè:ílä{ïKë�ñyè:ó�ë�ñXòeílë�ó�ç¹ë�ñXæ(ñ$ä{ê&øuì´ë:é�æ Ò è:ó�çiâKæ#ä{å æ�ïãñ$äxæ&éQè:ílä{ïKë�ñ�ð¹æ&ä � æ&æ(ñ
è�äxäxæ(ó�ç ä{ê®ð$õyè:ïKé�äxéQè v íÊílë�ñ$äxé{ë�â�è:ñiîDð$õ Ã�ú á Ë äxë�ç é{æ&ö:æ(ñ$ä#ílë�âãâãïãê{ïãë�ñ ê&øFñXæ&æ(î�äxë�ðTæÊå è:ñiî âKæ(îyïãñDä{åXæ
ê{è�ìræ&ämõVílë�ñ$äxé{ë�âTêxäxéQô ílä{ô é{æFîXæ(ê{ïãò�ñ¦ø.ç¹æ&éQå è�ç�ê1ð$õ�óè:ñiî è�ä{ïãñXò�å ë � ä{åXæFçiï*âKë:ä�ïãê�äxëpêxæ(âKæ(ílä�ð¹æ&ä � æ&æ(ñ�ílë�ñ n ïãílä{ïãñXò
è:îXöWïãêxë:éQïãæ(ê&÷ Ã åXæ&é{æóVè(õªð¹æílë�ñ ê{ïãîXæ&é�è�ä{ïKë�ñ ê�ïãñÊåiè:ñ î âãïãñ ò�ä{åXæ(ê{æVå è � è�éQî ê�ïãñªä{åXæVê{ô ðiêxõWêxäxæ(ó îXæ(ê{ïãò�ñªä{å è�ä
� ïãâ*âZïãóçiè:ílä¯ä{åXæ�ð¹æ(å è(öWïKë:éSë:ì@ó�ô âãä{ïKçiâKæpê{ôXðiêxõWêxäxæ(óêSè:ñiîªä{åXæ&é{æ&ìrë:é{æó�ôiêxäSð¹æpéQæ(êxë�âKö:æ(îÊè�ä�è�å ïãò�åXæ&éSâKæ&ö:æ(â
è:ñ î�ç�è:ê{êxæ(î�äxëä{å æ(ó�è:êFílë�ñ ê{äxéQè:ïãñ$ä{êuë�ñ�ä{åXæ(ïKéFðTæ(åiè(öWïKë:é(÷

ú  iº �5»>ü Ó��0¯(üP�°|¼´y�������¦���8Óx����²>§H��²��¦ü
Ã åXæ�ê{è�ì´æ&äÈõ é{æ(ù�ô ïKéQæ(ó�æ(ñ.ä{ê�è:ñ î ílë�ñiêxäxéQè:ïãñ$ä{ê�ë�ñ ä{åXæ�çiå.õWê{ïãí&è:âBêxõ�ê{äxæ(ó�îXæ(êQïKò�ñ ê{å ë � ñ ïãñ Ë æ(ílä{ïãë�ñ + ÷ Ã è:ílä
è:ê�ï*ñXçiôXäSäxë�ä{åXæVêxä{è:ñ îiè�éQîMêxõWêxäxæ(ó�æ(ñXò�ïãñXæ&æ&éQï*ñXò�ç é{ëWílæ(ê{ê�è:ñ î ó�ôiêxä�ð¹æVïãñ ílë:éQçTë:é�è�äxæ(îMïãñ$äxë#ä{åXæçiå$õWê{ïãí&è:â
êxõWêxäxæ(ó�îXæ(ê{ïãò�ñ�è:ñ î>ê{è�ìræ&ämõ>ílë�ñ$äxé{ë�âXêxäxéQô ílä{ô é{æ:÷GáAñpæ Ò è:óçiâKæ�ë:ì�åXë � ä{å æ&õ�è�é{æuô êxæ(î>ïãêZç é{ëLö�ï*îXæ(î�ï*ñ ú å è�ç äxæ&é
Û&Ï ÷

áAî î ïKä{ïãë�ñ è:â$ê{õ�êxäxæ(ó�êQè�ì´æ&äÈõpéQæ(ù$ô ïãé{æ(ó�æ(ñ$ä{êGè:ñiîpílë�ñiêxäxéQè:ïãñ$ä{ê&ø.ïãñií&âãô î ïãñ òCä{åXë�êxæuë�ñ>ë:ç¹æ&éQè�ä{ïKë�ñiêGè:ñiî�óè:ïãñ1¶
äxæ(ñ è:ñ ílæVë:é�ôXç ò:éQè:î æ(ê � ïãâãâGð¹æ�ô êxæ(îÊäxë#ílé{æ(è�äxæ�ä{åXæê{è�ìræ&ämõMílë�ñ$äxé{ë�â�êxäxé�ô ílä{ôXé{æè�äSä{åXæVë:é{ò�è:ñ ï � è�ä{ïKë�ñiè:â�è:ñ î
êxëWí&ïãè:âBê{õ�êxäxæ(ó¥âKæ&ö:æ(âãê�è�ð¹ë�ö:æ�ä{åXæVçiå$õWê{ïãí&è:âBê{õ�êxäxæ(ó#÷ Ã åXæ&é{æVï*ê�ñXë�ë�ñXæ�ílë:é{éQæ(íläpê{è�ìræ&ämõ ílë�ñ.äxé{ë�â�êxäxéQôiílä{ôXé{æ Ú
� å è�äï*ê�çiéQè:ílä{ïãí&è:âCè:ñ îeæ ° æ(ílä{ïKö:æ � ïãâãâ�îXæ&ç¹æ(ñ îJò:é{æ(è�ä{âKõeë�ñ�í&ô âKä{ôXé�è:â�è:ñiîeë:ä{åXæ&éìPè:íläxë:éQê&÷ Ë ë�ó�æ�ò:æ(ñ æ&éQè:â
ç éQï*ñ í&ïKçiâKæ(ê6ä{å è�äFè�çiçiâKõVäxë�è:âãâ¦ê{è�ìræ&ämõ#ílë�ñ$äxé{ë�â�êxäxé�ô ílä{ôXé{æ(êCè�éQæ�îXæ(ê{íléQïKð¹æ(î�ïãñ ú å è�ç äxæ&é Û(Ã ÷ Ã åXæ(êxæSç éQï*ñ í&ïKçiâKæ(ê
ñXæ&æ(î äxëªðTæ�ílë�ó�ð�ïãñXæ(î � ïKä{å ê{çTæ(í&ï � íêxõWêxäxæ(ó ê{è�ìræ&ämõ éQæ(ù$ô ïãé{æ(ó�æ(ñ$ä{ê�è:ñ îJílë�ñ êxäxé�è:ïãñ.ä{ê�ìrë:épä{å æ�çiè�éQä{ïãí&ô âãè�é
êxõWêxäxæ(ó�ï*ñ.ö:ë�âKö:æ(î#äxëVîXæ(ê{ïKò�ñYä{å æ�ílë�ñ.äxéQë�â�êxäxéQô ílä{ô é{æ:÷

Ã å æ�ç é{ëWílæ(ê{ê�ìrë:éæ(ñXò�ïãñXæ&æ&é�ïãñXòÊêxëWí&ïãè:âCêxõWêxäxæ(óêï*ê�ö:æ&é{õ�ê{ïãóï*âãè�é�äxë ä{åXæ#é{æ&ò�ô â*è�éVêxõWêxäxæ(óßæ(ñXò�ïãñ æ&æ&éQïãñXò
ç é{ëWílæ(ê{êAè:ñ î®ê{ä{è�é{ä{ê&ø¦âãï � æ�è:ñ$õ®êxõWêxäxæ(óÖæ(ñXò�ïãñXæ&æ&é�ïãñXòç éQë � æ(ílä&ø � ïKä{å�ïãîXæ(ñ$ä{ïKì´õWïãñXòê{õ�êxäxæ(óÖé{æ(ù�ô ïKé{æ(óæ(ñ.ä{êAè:ñ î
ílë�ñ êxäxé�è:ïãñ.ä{ê(÷ Ã åXæ#é{æ(ê{çTë�ñiê{ïKðiïãâ*ïKämõÊìrë:é�ï*ó�çiâKæ(ó�æ(ñ$ä{ïãñXòªæ(è:í�å�éQæ(ù$ô ïãé{æ(ó�æ(ñ$äVñXæ&æ(î êVäxë ð¹æ®è:ê{ê{ïãò�ñXæ(î äxëJä{åXæ
ílë�ó�ç¹ë�ñXæ(ñ$ä{êSë:ì�ä{åXæílë�ñ.äxéQë�â�êxäxéQô ílä{ô é{æ:ø�è:âKë�ñXò � ïKä{åªé{æ(ù�ô ïãê{ïKäxæ>è:ôXä{åXë:é�ïKämõªè:ñ îÊè:í&ílë�ô ñ$ä{è�ðiïãâãïãämõ:øZè:ê�ïãñÊè:ñ.õ
óè:ñ è�ò:æ(óæ(ñ.ä�ê{õ�êxäxæ(ó Ý ílë�ñ.äxéQë�âãê�ópô êxä¯ð¹æ>î æ(ê{ïKò�ñXæ(îcäxë�æ(ñ ê{ô é{æ>ä{å è�äSä{åXæ>é{æ(êxç¹ë�ñ ê{ïãðiïãâãïKä{ïãæ(êuí&è:ñÊð¹æ>í&è�éQéQïKæ(î
ë�ôXä Ý è:ñiî�ì´æ&æ(î ðiè:í � âKë�ë:çiêuílé{æ(è�äxæ(î�äxëVè:ê{ê{ï*êxäuä{åXæ�ílë�ñ$äxé{ë�âãâKæ&éFï*ñ�óè:ïãñ$ä{è:ïãñ ïãñXò�è:í&í&ôXé�è�äxæ�ç é{ëWílæ(ê{êCóë�îXæ(â*ê&÷
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� ²¿¾B²mµ À"��»��4·��'»X½.�ÂÁ�Í�¸Z½:Ç�Í�Ì��Z½:Ç¨�TÃ�½-��Ç�»��'Í�Çª·ÄÀA»�Ã¨�6¸BÆiÃW·¦Ì�����ÔL½:»i¼
áAñ®æ Ò è:ó�çiâKæ�ì´é{ë�óÖä{åXæ � ë:éQâ*î#ë:ì�êxçiè:ílæpæ Ò çiâKë:éQè�ä{ïKë�ñ�ïãêFôiêxæ(î®ïãñ®ä{å ïãê�êxæ(ílä{ïKë�ñ¦øTðiôXäFóVè:ñ.õ�ë:ì1ä{åXæpê{è:ó�æpé{ær¶
ù�ô ïKé{æ(ó�æ(ñ$ä{ê1è:ñ î�ílë�ñ ê{äxéQè:ïãñ$ä{ê�ílë�ô âãî>æ(è:ê{ï*âKõ�ð¹æuè:î è�ç äxæ(î�ìrë:é�ë:ä{åXæ&éBämõ�çTæ(ê�ë:ì�äxæ(í�å ñ ïãí&è:â ê{õ�êxäxæ(ó îXæ&ö:æ(âKë:çió�æ(ñ$ä
è:ñ î�ë:ç¹æ&éQè�ä{ïãë�ñ ê&÷

Ã å æCé{æ(ù�ô ïKé{æ(ó�æ(ñ$ä{ê�ïãñ>ä{åiïãê1æ Ò è:ó�çiâKæ � æ&é{æCò:æ(ñ æ&éQè�äxæ(îVäxë�ç¹æ&é{ì´ë:é�ó�è�ç é{ë:ò:é�è:óóè�ä{ïãíué�ïãê � è:êQêxæ(ê{ê{ó�æ(ñ$äBë:ì
èVñ æ �^� á Ë á�óè:ñ è�ò:æ(ó�æ(ñ$äSêxäxéQô ílä{ôXéQæ�í&è:âãâKæ(î À ñiîXæ&ç¹æ(ñ îXæ(ñ$ä Ã æ(í�å ñ ïãí&è:âGá�ô ä{åXë:éQïKäÈõ ��ÀÜÃ á � é{æ(ílë�óó�æ(ñiîXæ(î
ïãñªä{åXæ�éQæ&çTë:éQäSë:ì6ä{åXæ ú ë�âãô ó�ðiïãèYá�í&í&ï*îXæ(ñ.ä À ñ$ö:æ(êxä{ïKò�è�ä{ïKë�ñ ¬ ë�è�é�î¦÷ Ã åXæ�éQï*ê � è:ñ è:âKõWê{ïãêSïãä{êxæ(âKì6ï*êSîXæ(ê{íléQïKð¹æ(î
ïãñ®ä{åXæpí�å è�ç äxæ&é¯ë�ñ�ä{åXæpñ æ � å è � è�éQîªè:ñ è:âãõ�ê{ï*êCäxæ(íQåiñ ïãù�ôXæ Ë�ÃF� á �Éú å è�ç äxæ&é -�� ÷ ¬ ôXäAä{åXæ � éQêxäFêxäxæ&çÊïãñ®ä{åXæ
ê{è�ìræ&ämõÊë:é�é�ïãê � è:ñiè:âKõ�êQïãêSïãêSä{åXæ�ê{è:ó�æè:ê�ìrë:é�äxæ(í�å ñ ïãí&è:â6êxõ�ê{äxæ(óê Ú äxë®ï*îXæ(ñ.ä{ïãì´õ�ä{åXæVêxõWêxäxæ(ó å è � è�é�î êSäxë®ð¹æ
è(ö:ë�ï*îXæ(î¦øGäxë#ò:æ(ñXæ&éQè�äxæYè#êxæ&ä�ë:ì@é{æ(ù�ô ïKéQæ(ó�æ(ñ.ä{ê�ì´ë:é�ä{å æVñXæ � óè:ñiè�ò:æ(ó�æ(ñ.ä>êxäxéQôiílä{ôXé{æ:ø�è:ñ î äxë®îXæ(ê{ïãò�ñÊä{åXæ
ílë�ñ$äxé{ë�â�êxäxé�ô ílä{ôXé{æ:÷

Ã å æªñ æ � ê{è�ìræ&ämõhílë�ñ.äxéQë�â�êxäxéQô ílä{ô é{æªì´ë:é#ä{å æ � á Ë á óVè:ñ ñXæ(îhêxçiè:ílæÊçié{ë:ò:éQè:ó � è:ê#ïãñ$äxé{ëWî ô ílæ(îyäxë
ïãó�çié{ë�ö:æ�ä{åXæ n è � æ(î�æ(ñXò�ïãñXæ&æ&é�ïãñXòÊè:ñ î�óè:ñ è�ò:æ(óæ(ñ.ä�îXæ(í&ïãê{ïKë�ñ4¶móè � ï*ñXòcâãæ(è:î ïãñXòcäxëMä{åXæ ú ë�â*ô ó�ð�ïãè�âãë�ê{ê&÷
Ã åXæ�åiè � è�éQî�äxëð¹æSæ(âãïãóVïãñ è�äxæ(î�ë:é�óïãä{ïKò�è�äxæ(î � è:ê Ú

â$ó2í�ïBå�ñ � êa��ênæ÷ð ÚG� ë$ë:é�æ(ñ ò�ïãñXæ&æ&éQïãñ òAè:ñ î�óVè:ñ è�ò:æ(ó�æ(ñ$äBîXæ(í&ïãê{ïãë�ñ1¶móè � ïãñXò¯âKæ(è:î ïãñXòAäxë�èSâKë�ê{ê(÷
] ë�ôXé�åiïKò�å1¶mâKæ&ö:æ(â�êxõWêxäxæ(ó ê{è�ì´æ&äÈõ�éQæ(ù$ô ïãé{æ(ó�æ(ñ$ä{êZè:ñ î>ílë�ñ ê{äxéQè:ïãñ$ä{ê4ì´ë:é4ç é{æ&ö:æ(ñ$ä{ïãñXòAä{åXæuå è � è�éQî � æ&é{æuïãîXæ(ñ$ä{ï � æ(î
è:ñ î�ä{å æ(ñ�é{æ � ñXæ(î�ï*ñ.äxëó�ë:éQæ�êxç¹æ(í&ï � íAé{æ(ù�ô ïKé{æ(óæ(ñ.ä{êCè:ñiî�ílë�ñ êxäxéQè:ïãñ$ä{ê&÷
Û ÷ Ë è�ì´æ&äÈõ#ílë�ñ ê{ïãîXæ&é�è�ä{ïKë�ñ êuópô êxäuð¹æ � éQêxäuè:ñ î#ì´ë:é{æ(óë�êxäFïãñYäxæ(í�å ñ ïãí&è:â�î æ(í&ïãê{ïKë�ñ�óè � ïãñXòX÷

� è ��Ë ä{è�äxær¶kë:ìv¶kä{åXæYè�é{äpê{è�ì´æ&äÈõMêxä{è:ñ î è�é�î ê�è:ñ î é{æ(ù$ôiïKé{æ(ó�æ(ñ$ä{êSìrë:é � á Ë á óï*ê{ê{ïKë�ñ êSópô êxä�ðTæ�æ(ê{ä{è�ð4¶
â*ïãê{åXæ(î¦øGïãó�çiâãæ(ó�æ(ñ.äxæ(î�ø�æ(ñXìrë:éQílæ(î¦ø1è:ñ îJóè:ïãñ$ä{è:ïãñXæ(î ä{å è�ä�çié{ë:äxæ(ílä�ä{å æ�è:êxäxé{ë�ñiè:ôXä{ê&ø4ä{åXæ � ë:é � ¶
ìrë:éQílæ:øiè:ñiî�ä{åXæ�çiô ðiâãïãí�÷

� ð ��Ë è�ì´æ&äÈõ¨¶ké{æ(â*è�äxæ(îªäxæ(íQå ñ ï*í&è:âZîXæ(í&ï*ê{ïKë�ñ1¶móè � ïãñXò�ó�ô ê{äFð¹æ�ïãñiîXæ&ç¹æ(ñ îXæ(ñ$äuì´é{ë�óÖç é{ë:ò:é�è:óóè�ä{ïãí�ílë�ñ1¶
êQïãîXæ&éQè�ä{ïKë�ñiê&øXïãñ í&âãô îiïãñXò�ílë�ê{ä�è:ñ î�ê{í�åXæ(î ô âãæ:÷

� í ��Ë è�ì´æ&äÈõ¨¶ké{æ(â*è�äxæ(îMîXæ(í&ïãê{ïãë�ñ1¶móè � ïãñXò�ópô êxä¯ð¹æpðiè:êxæ(îªë�ñªílë:é{é{æ(ílä&ø�ílë�óçiâKæ&äxæ:ø�è:ñ îªôXça¶käxëW¶mî è�äxæïãñ1¶
ìrë:éQóè�ä{ïãë�ñ¦÷

� î ��Ñ ö:æ&éQè:âãâ �U� ñ è:â � î æ(í&ïãê{ïKë�ñ1¶móVè � ïãñ ò®ó�ôiêxä�ïãñií&âãô îXæäxé�è:ñ êxçiè�é{æ(ñ$ä�è:ñiî æ Ò çiâãïãí&ïãä�ílë�ñ ê{ïãîXæ&é�è�ä{ïKë�ñ ë:ì
ð¹ë:ä{å#êQè�ì´æ&äÈõ#è:ñ îYç é{ë:ò:éQè:óVóè�ä{ïãí�ílë�ñ ílæ&é�ñ ê&÷

� æ �GÃ åXæ#áFò:æ(ñiílõ ó�ô ê{ä�ç é{ë�öWïãîXæ�ìrë:éVæ ° æ(ílä{ïKö:æcè:ê{êxæ(ê{ê{óæ(ñ.äVè:ñiî ïãó�ç éQë�ö:æ(ó�æ(ñ$äVïãñ�ê{è�ìræ&ämõ�¶ké{æ(âãè�äxæ(î
î æ(í&ïãê{ïKë�ñ�óè � ïãñXòX÷

Þ ÷ Ë è�ì´æ&äÈõ¨¶ké{æ(â*è�äxæ(î äxæ(í�å ñ ïãí&è:â�î æ(í&ïãê{ïKë�ñ1¶móVè � ïãñ ò�ópô êxäSð¹æîXë�ñXæ�ð�õcæ(óïãñXæ(ñ$ä{âKõ�ù�ô è:âãï � æ(îcæ Ò ç¹æ&é{ä{ê&ø � ïKä{å
ðié{ë�è:î�çiè�é{ä{ï*í&ïKçiè�ä{ïKë�ñYë:ìGä{åXæ�ìPô âãâ � ë:é � ìrë:éQílæ:÷
� è �GÃ æ(íQåiñ ïãí&è:âXîXæ(í&ïãêQïKë�ñ1¶móè � ïãñXòAó�ô ê{äGð¹æuílé{æ(î ïãðiâKæ � æ Ò æ(í&ôXäxæ(îôiê{ïãñXò¯ílé{æ(î ïKð�âKæBç¹æ&éQêxë�ñiñXæ(â�ø�äxæ(íQå ñiïãí&è:â

éQæ(ù$ô ïãé{æ(ó�æ(ñ$ä{ê&ø è:ñ î#îXæ(í&ï*ê{ïKë�ñ1¶móè � ïãñXòpäxë�ë�âãê � ÷
� ð �VÃ æ(íQåiñ ïãí&è:âuîXæ(í&ïãêQïKë�ñ1¶móè � ïãñXòªó�ôiêxä�ð¹æ�í&âKæ(è�é�è:ñ î�ô ñ è:ó�ðiïKò�ôXë�ôiê � ïãä{åeé{æ(êxç¹æ(ílä>äxëMè:ôXä{åXë:éQïKäÈõ:ø

éQæ(êxç¹ë�ñ ê{ïKðiï*âãïKämõ:ø�è:ñ î#è:í&ílë�ô ñ$ä{è�ðiïãâ*ïKämõ:÷
� í � áAâãâ4ê{è�ìræ&ämõ�¶ké{æ(âãè�äxæ(î äxæ(íQå ñ ï*í&è:â1îXæ(í&ïãê{ïKë�ñiê&ø�ð¹æ&ìrë:é{æ>ð¹æ(ïãñXòYïãó�çiâKæ(óæ(ñ.äxæ(î�ð$õ�ä{åXæ � éQë:ò:éQè:ó�ø�ópô êxä

åiè(ö:æä{åXæ�è�ç çié{ë�ö�è:â4ë:ìBä{åXæ>äxæ(í�å ñ ïãí&è:â1îXæ(í&ï*ê{ïKë�ñ1¶móè � æ&é�è:êQê{ïKò�ñXæ(îcé{æ(êxç¹ë�ñ êQïKðiïãâãïãämõYì´ë:é¯ä{å è�ä�í&â*è:ê{ê
ë:ì1îXæ(í&ï*ê{ïKë�ñ ê&÷
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ílë�ñ$äxéQè:íläxë:éQêAäxëVílë�ñ$äxéQïKð�ôXäxæSäxëVê{è�ìræ&ämõ�¶ké{æ(âãè�äxæ(îcîXæ(í&ïãê{ïãë�ñ1¶móè � ïãñXòX÷
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î æ&ö:æ(âKë:çió�æ(ñ$ä&øiè:ñ î#î æ(ê{ïKò�ñYç é{ëWílæ(ê{êxæ(ê�è:ñ î�ílë�ñ$ä{ïãñ$ôiïãñXò�ä{åXé{ë�ô ò�åYä{åXæ�êxõWêxäxæ(ó�â*ïKì´æ(ílõWí&âKæ:÷
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� ð ��� æ&éQê{ë�ñ ñXæ(â�ópô êxäCå è�ö:æ�ä{åXæ�í&è�ç�è�ðiïãâãïKäÈõ�äxëVç é{ëWî ô ílæSå ïKò�å1¶mù�ô è:âãïãämõVê{è�ìræ&ämõ#è:ñiè:âKõ�ê{æ(ê&÷
� í �Y� ñXò�ïãñXæ&æ&é�êAè:ñiîcóVè:ñ è�ò:æ&éQêSópô êxä¯ð¹æ�äxéQè:ï*ñXæ(î®äxë#ôiêxæ�ä{å æpéQæ(ê{ô âKä{êAë:ì6åiè � è�éQîªè:ñ è:âKõWêxæ(ê¯ïãñcä{åXæ(ïKé

î æ(í&ïãê{ïKë�ñ1¶móVè � ïãñ òX÷
� î � áAîXæ(ù�ô è�äxæ�é{æ(ê{ë�ôXéQílæ(êFópô êxäuð¹æ�è�ç ç�âãïKæ(î�äxëä{åXæ�åiè � è�éQî#è:ñ è:âKõWê{ïãê@çié{ë�ílæ(êQê&÷
� æ � � è � è�éQî è:ñ è:âKõWê{ïãêAé{æ(ê{ô âãä{êSó�ô ê{äSðTæ�ílë�óópô ñ ï*í&è�äxæ(îMïãñÊèYä{ïãó�æ(âãõ�óè:ñ ñ æ&éSäxë#ä{åXë�êxæ � åXë�ñXæ&æ(î

ä{å æ(ó�÷ áÖílë�óó�ôiñ ïãí&è�ä{ïKë�ñeêxäxéQôiílä{ôXé{æYó�ô ê{äpð¹æYæ(êxä{è�ðiâ*ïãê{åXæ(î ä{å è�ä�ïãñ í&âãôiîXæ(ê�ílë�ñ$äxéQè:íläxë:éQê�è:ñ î
è:â*âKë � ê�ílë�óVó�ô ñiïãí&è�ä{ïKë�ñDîXë � ñ � è�éQî¦øAôXç � è�éQî¦øAè:ñ îDê{ïãîXæ � è(õWê � æ:÷`òX÷KøSè:ó�ë�ñXòeä{åXë�êxæÊð�ô ïãâãî ï*ñXò
êQôXðiêxõWêxäxæ(óê � ÷

� ì � � è � è�éQîªè:ñ è:âKõWêxæ(êAó�ôiêxäFð¹æ�æ(â*è�ðTë:é�è�äxæ(î � é{æ � ñXæ(î®è:ñ î�æ Ò äxæ(ñ îXæ(î � è:ñ î®ô ç¹îiè�äxæ(î®è:êAä{åXæ�î æ(ê{ïKò�ñ
æ&ö:ë�âãö:æ(ê�è:ñ î#äxæ(êxäCæ Ò çTæ&é�ïKæ(ñ ílæ�ïãêuè:í&ù�ô ïKé{æ(î�÷

� ò �Y� ôXé�ïãñXò�ë:ç¹æ&éQè�ä{ïKë�ñ ê(ø å è � è�éQî#âKë:ò�ê�ó�ôiêxäuð¹æ�óè:ïãñ$ä{è:ïãñXæ(î#è:ñ î®ô êxæ(î�è:êCæ Ò ç¹æ&éQïKæ(ñ ílæ�ï*êCè:í&ù$ôiïKé{æ(î¦÷
áAâãâ¦ïãñ4¶ n ïKò�å$ä@è:ñ ë�óè:âãïKæ(êCópô êxäuð¹æSæ&ö�è:âãô è�äxæ(î�ìrë:éFä{å æ(ïKéuç¹ë:äxæ(ñ.ä{ïãè:â�äxëVílë�ñ.äxé�ïKðiôXäxæSäxëVåiè � è�éQî ê&÷

à ÷ Ã åXæ�á�ò:æ(ñ ílõ�ópô êxä�ç é{ëLö�ïãî æ�è(ö:æ(ñ�ôXæ(êAìrë:éAä{å æ�ìPô âãâ�æ Ò ç é{æ(êQê{ïKë�ñ#ë:ì1äxæ(í�å ñ ïãí&è:â4ílë�ñ êQí&ïKæ(ñ ílæ � ì´ë:é¯ê{è�ìræ&ämõ�¶
éQæ(âãè�äxæ(îVäxæ(í�å ñ ïãí&è:âTílë�ñ ílæ&éQñiê � è:ñ îVç é{ëLö�ïãî æFè�çié{ë�ílæ(êQê�ìrë:é6ìPô âãâXè:ñ î�è:îXæ(ù�ô è�äxæFéQæ(êxë�âãôXä{ïKë�ñVë:ì¦äxæ(íQå ñiïãí&è:â
ílë�ñ n ïãílä{êCè:ê � æ(âãâ¦è:ê�ílë�ñ n ïãílä{êCðTæ&ä � æ&æ(ñ®ç é{ë:ò:éQè:óVóè�ä{ïãíSè:ñ î�äxæ(í�å ñ ïãí&è:â�ílë�ñ ílæ&éQñ ê&÷
� è ��ú ë�óó�ôiñ ïãí&è�ä{ïKë�ñí�å è:ñ ñXæ(â*ê&ø�é{æ(êxë�â*ôXä{ïKë�ñ>ç é{ëWílæ(ê{êxæ(ê(ø$è:î � ô î ïãí&è�ä{ïãë�ñ>ç é{ëWílæ(î ôXé{æ(ê�ópô êxäBðTæCíléQæ(è�äxæ(î

äxë�å è:ñ î âKæ¯æ Ò ç é{æ(ê{êQïKë�ñ ê@ë:ì4äxæ(íQå ñiïãí&è:â�ílë�ñ ê{í&ïãæ(ñ ílæ:÷
� ð � á�ç ç¹æ(è:âãê�íQå è:ñiñXæ(âãê�ó�ô ê{ä6ð¹æAæ(êxä{è�ðiâãïãêQåXæ(îäxë�ê{ôXéQìrè:ílæ¯ílë�ó�çiâãè:ï*ñ.ä{ê�è:ñ îYílë�ñ ílæ&éQñ ê@è�ð¹ë�ôXä@è:êxç¹æ(ílä{ê

ë:ìFä{åXæ�êQè�ì´æ&äÈõ¨¶ké{æ(â*è�äxæ(î�îXæ(í&ïãê{ïKë�ñ óè � ïãñXò�è:ñiî äxæ(í�å ñ ïãí&è:â@ílë�ñ ê{í&ïãæ(ñ ílæ�ê{äxéQô ílä{ôXé{æ(ê�ä{å è�ä�è�é{æYñXë:ä
ìPô ñ ílä{ïãë�ñ ïãñXò�è�ç ç éQë:ç éQïãè�äxæ(âKõ:÷

� åXæ&é{æ#îXëªä{åXæ(ê{æ�é{æ(ù$ôiïKé{æ(ó�æ(ñ$ä{ê�è:ñ î�ílë�ñ êxäxé�è:ïãñ.ä{ê�ílë�óæ#ì´éQë�óÆÅ  è:ñ$õJë:ì�ä{åXæ(óßè�éQæ�ðiè:êxæ(î�ë�ñeìPô ñ1¶
î è:ó�æ(ñ$ä{è:â�ê{è�ìræ&ämõ�¶ké{æ(âãè�äxæ(î îXæ&ö:æ(âKë:çióæ(ñ.ä&øZë:çTæ&é�è�ä{ïKë�ñ êSè:ñ îÊóè:ñiè�ò:æ(ó�æ(ñ.ä�ç éQïãñ í&ïãçiâKæ(êAïãîXæ(ñ$ä{ï � æ(îcïãñªöRè�é�ïKë�ô ê
íQåiè�ç äxæ&éQêCë:ìGä{å ïãê@ð¹ë�ë � øXç�è�é{ä{ïãí&ô âãè�é�âKõ ú å è�çiäxæ&éQê Û*Þ è:ñ î Û(Ã ÷ Ñ ä{åXæ&éQêuè�éQæ�ðiè:êxæ(î�ë�ñ#çiè:êxäuæ Ò çTæ&é�ïKæ(ñ ílæ:ø ê{ô í�å
è:êCä{å æ�í&è:ô ê{è:â�ìrè:íläxë:éQêAïãîXæ(ñ$ä{ï � æ(î�ï*ñYä{åXæ ú ë�âãôió�ðiï*èpè:ñiî ú å è:âãâãæ(ñXò:æ&éFè:í&í&ïãîXæ(ñ$äCé{æ&ç¹ë:é{ä{êCë:éFë:ä{åXæ&éAíléQïKä{ïãù�ôXæ(ê
ë:ìBä{å æ � á Ë á8ê{è�ìræ&ämõªí&ô âKä{ôXéQæ�è:ñ îcë:ì � á Ë á ê{è�ìræ&ämõªóè:ñ è�ò:æ(óæ(ñ.ä&÷ Ã åXæ>é{æ(ù$ôiïKé{æ(ó�æ(ñ$ä{ê�â*ïãêxäxæ(î�ë:ð$öWïKë�ô ê{âãõ
é{æ n æ(ílä@ä{åXæ¯è:îXö�è:ñ ílæ(î�äxæ(íQå ñ ë�âKë:ò:õ�è:ñiîVæ(ñXò�ï*ñXæ&æ&éQïãñXòpîXë�óè:ïãñ�ë:ì � á Ë á�è:ñ î�ä{åXæ¯êxçiè:ílæ¯ç é{ë:ò:éQè:óýä{å è�ä � è:ê
ä{åXæ�ì´ëWí&ô êCë:ì1ä{å æ ÀÜÃ á ç éQë:ò:éQè:ó�è:âKë�ñ ò � ïKä{å®êxë�ó�æpë:ìGä{å æ�ô ñ ï*ù$ôXæ�è:ê{çTæ(ílä{ê�ë:ì1ä{åXæ � á Ë á�í&ô âKä{ô é{æ:÷ Ñ ä{åXæ&é
ïãñ îiô êxäxéQïKæ(ê � ïãâãâ�å è(ö:æ�ä{åXæ(ïKé@ë � ñYéQæ(ù$ô ïãé{æ(ó�æ(ñ$ä{ê Ú á�ñYæ Ò è:ó�çiâKæ¯ìrë:é@ä{åXæSçiå è�éQóVè:ílæ(ôXä{ïãí&è:â¹ïãñ î ôiêxäxé{õ�ïãêuê{åXë � ñ
ïãñYä{åXæ�ñXæ Ò äCê{æ(ílä{ïKë�ñ#ë:ìGä{å ïãêCí�å è�ç äxæ&é(÷

Ã å æ&é{æAï*ê�ôiñ âãï � æ(âKõ>äxë�ð¹æ¯èpôiñ ïKö:æ&éQê{è:âTêxæ&ä@ë:ì�éQæ(ù$ô ïãé{æ(ó�æ(ñ$ä{ê6ä{åiè�ä@å ë�âãî ê6ì´ë:é@æ&ö:æ&é{õYê{è�ìræ&ämõYílë�ñ.äxé{ë�â¦ê{äxéQô í/¶
ä{ôXé{æ�ð¹æ&õ:ë�ñ î;èMê{óè:âãâuê{æ&äë:ì¯é{æ(ù$ôiïKé{æ(ó�æ(ñ$ä{ê�äxë�ëMò:æ(ñXæ&éQè:âFäxëMð¹æ�ö:æ&é{õ�ô êxæ&ìPô âuïãñ�èÊéQï*ê � è:ñ è:âãõ�ê{ï*ê&÷ � è:í�å
ë:é{ò�è:ñ ï � è�ä{ïKë�ñVñXæ&æ(îiê�äxë�î æ&äxæ&éQóïãñXæ � å è�ä�ä{åXæ(ïKé6çiè�é{ä{ïãí&ôiâãè�é�ê{è�ìræ&ämõ�ò:ë�è:âãê�è�é{æ�è:ñiî�ä{åXæ�ê{õ�êxäxæ(ó é{æ(ù�ô ïKé{æ(ó�æ(ñ$ä{ê
è:ñ î#ílë�ñiêxäxéQè:ïãñ$ä{êuä{å è�äFè�éQæ�âãï � æ(âKõ�äxëæ(ñ ê{ô é{æ¯ä{å è�äCä{åXæ&õYé{æ(è:í�å#ä{åXæ(ó�÷

ú âãæ(è�éQâKõYðiôXõ�¶mïãñ®è:ñiî�è�ç çié{ë�ö�è:âGë:ì�ä{åXæ>ê{è�ì´æ&äÈõ®ò:ë�è:âãê¯è:ñ î�é{æ(ù�ô ïKé{æ(óæ(ñ.ä{ê�ð$õ®ä{åXæpê{ä{è � æ(åXë�âãîXæ&éQê(øTê{ôiíQåªè:ê
óè:ñ è�ò:æ(óæ(ñ.äè:ñ îeä{å æ�ðié{ë�è:îXæ&é � ë:é � ìrë:éQílæ#è:ê � æ(âãâ@è:ê�è:ñ.õ:ë�ñXæ®ë�ö:æ&éQêxæ&æ(ï*ñXòÊä{åXæYò:é{ë�ôXçeð¹æ(ïãñXòªè:ñ è:âKõ � æ(î¦ø
ê{ô í�å�è:êuè>é{æ&ò�ô âãè�äxë:éQõ�è�ò:æ(ñ ílõ:øiï*êuïãó�ç¹ë:é{ä{è:ñ$ä � å æ(ñ�î æ(ê{ïKò�ñ ïãñ òpè:ñ îYè:ñ è:âãõ � ïãñ òpè�ê{è�ìræ&ämõ�ílë�ñ$äxé{ë�â¦êxäxéQôiílä{ôXé{æ:÷
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Leading the technical conscience for the warranted system(s)

Executive Branch

Effectiveness of the ITA program
Communication channels with and among Warrant Holders
Communication of decisions and lessons learned

Appointment of NASA Administrator
Setting of high−level goals and vision for NASA
Creation of a draft budget appropriation for NASA

Approval of NASA Administrator appointment
NASA budget allocation
Legislation affecting NASA operations

Appointment of Chief Engineer (ITA) and head of Office of Safety and Mission Assurance
Providing funding and authority to Chief Engineer to execute the Independent Technical Authority
Demonstraion of commitment to safety over programmatic concerns through concrete actions
Providing the directives and procedural requirements that define the ITA program
Adjudication of differences between the Mission Directorate Associate Administrators and the Chief Engineer (ITA)

Establishment, monitoring, and approval of technical requirements, products, and policy and all changes, variances
and waivers to the requirements.
Safety, risk, and trend analysis
Independent assessment of flight (launch) readiness
Conflict Resolution
Developing a Technical Conscience throughout the engineering community

Chief Engineer

NASA Administrator

Congress

System Technical Warrant Holder

system or systems
Technical product compliance with requirements, specifications, standards
Primary interace between system and ITA (Chief Engineer)
Assist Discipline Technical Warrant Holder in access to data, rationale, and other experts
Production, quality, and use of FMEA/SIL, trending analysis, hazard and risk analyses
Timely, day−to−day technical positions on issues pertaining to safe and reliable operations

Establishment and maintenance of technical policy, technical standards, requirements, and processes for a particular

Implementing of ITA

Establishing appropriate communication channels and networks.
Succession Planning
Documentation of all methodologies, actions or closures, and decisions
Sustaining the Agency knowledge base through communication of decisions and lessons learned
Assessment of launch readiness from the standpoint of safe and reliable flight and operations
Budget and resource requirements definition
Maintaining competence
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Centers

Discipline Technical Warrant Holder
Interface to specialized knowledge within the Agency
Assistance to System Technical Warrant Holders in carrying out their responsibilities
Ownership of technical specifications and standards for warranted discipline (including system safety standards)
Sustaining the Agency knowledge base in the warranted discipline
Sustaining the general health of the warranted discipline throughout the Agency
Succession Planning
Leading the technical conscience for the warranted discipline
Budget and resource requirements definition

Trusted Agents

Conducting daily business for System Technical Warrant Holder (represent on boards, meetings, committees)
Providing information to Technical Warrant Holders about specific projects (e.g., safety analyses)

Screening: evaluate all changes and variances and perform all functions requested by Technical Warrant Holders

In−Line Engineers
Provide unbiased technical positions to warrant holders, safety and mission assurance, trusted agents, and 
programs and projects
Conduct system safety engineering (analyses and incorporation of results into design, development, and operations
Evaluate contractor−produced analyses and incorporation of results into contractor products
Act as the technical conscience of the Agency

Chief Safety and Mission Assurance Officer (OSMA)
Leadership, policy direction, functional oversight, and coordination of assurance activities across the Agency
Assurance of safety and reliability on programs and projects
Incident and accident investigation

Center Safety and Mission Assurance (S&MA)
Assure compliance with all requirements, standards, directives, policies, and procedures
Perform quality (reliability and safety) assessments
Participate in reviews
Intervention in any activity to avoid an unnecessary safety risk
Recommend a Safety, Reliability, and Quality Assurance plan for each project
Chair Engineering Risk Review Panels at each Space Operations Center.

Lead Engineering Risk Review Panel Manager and Panels
Conduct formal safety reviews of accepted and controlled hazards
Oversee and resolve integrated hazards
Assure compliance with requirements, accuracy of all data and hazard analyses, and proper classification of hazards

Space Shuttle Program Safety and Mission Assurnace Manager
Assure compliance with requirements in activities of prime contractors and technical support personnel from the NASA 
Centers
Integrate and provide guidance for safety, reliability, and quality engineering activities performed by Space Operations  
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Coordination of standards activities with ITA

Communication of hazard information to NASA System Engineering and Integration

System Engineering and Integration Office
Integrated hazard analyses and anomaly investigation at system level
Communication of system−level, safety−related requirements and constraints to and from contractors
Update hazard analyses and maintain hazard logs during test and operations

Contractors

Program/Project Managers
Communication of ITA understanding through program or project team.
Prioritization safety over programmatic concerns among those reporting to him or her.
Support of Trusted Agents
Provision of complete and timely data to Technical Warrant Holder
Compliance with System Technical Warrant Holders decisions

Practice of technical conscience at the Center
Preservation of ITA financial and managerial independence at the Center
Support of ITA activities at the Center
Support of safety activities at the Center

Center Director

Center ITA Manager
Administrative support for Technical Warrant Holders

NASA Engineering and Safety Center (NESC)
In−depth technical reviews, assessments, and analyses of high−risk projects
Selected mishap investigations
In−depth system engineering analyses

Headquarters Center Executives
Alignment of Center’s organization and processes to support and maintain independence of ITA
Mointoring of ITA and expression and resolution of technical conscience at their Center
Oversight of safety and mission assurance at their Center 

Mission Directorate Associate Administrators
Leadership and accountability for all engineering and technical work for their mission
Alignment of financial, personnel, and engineering infrastructure with ITA
Resolution of differences between warrant holders and program or project managers.

NASA Technical Standards Program

Production and use of hazard analyses in their designs 
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(2) When the door is closed, turn on the power
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HAZARD: Human exposed to high energy source

SYSTEM SAFETY CONSTRAINT: The energy source must be off whenever
the door is not completely closed.

FUNCTIONAL REQUIREMENTS of the Power Controller: 
(1) Detect when the door is opened and turn off the power
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Ý�Þ�ßOà~á*â�ã�ä*åOæ�ç*è é¸è æ�à

Simulator
Interceptor

ê7á!ë<à~æOì�í ãOî�ïOã7ðmã�à�é ç
ñ*ã�Þ7í éòâmÞ�à�î�ó�é Þ�éòß~çô7õ ö�ä ãOç*ß�í é ç

÷ æ�ð�ðmÞ7à�îSø!ãOç*ù~æ7à~ç<ãOçó7ú{ç<é ã7ð�ó7é ÞOé¸ß�çÝ�Þ�ßOà~á*â�ø*ã�ù�æ7ä é

Computer
Flight

Command Authority

ûOü{ã7ä á*è ç<ãSø*ã�ç*ß�í é çø*ã�ÞOî7è à�ã�ç<çó7é ÞOé¸ß�çýSÞ7ä ïOÞ�ðmãSø*ãOç!ßOí é ç

Early Warning
System

ó7é ÞOé¸ß�ç�ø*ãOþ�ß�ãOç{éø*ã�ÞOî7è à�ã�ç<ç¢ÿmæ�îOã ÷ â~Þ7à~ïOãø*Þ�îOÞ7ä{ö*ÞOç!ë<è à�ï

ömä ÞOá!ë��*ÞOé Þó7é ÞOé¸ß�ç

Launcher

ó7é æOì�åOæ�ç*è é¸è æ�àÝ�Þ�ßOà~á*â�åOæ�ç*è é¸è æ�à
åOã�ä � æ7ä�ð�ô7õ ö

ó7ú{ç<é ã7ð�ó7é ÞOé¸ß�ç
� ù~ã7ä ÞOé¸è æ�à�Þ�í<ÿmæOî�ãø*ã�ÞOî7è à�ã�ç<ç:ó�é Þ�é ã
ömä ÞOá!ë��*ÞOé ÞýSãOÞ�ù�æ7àdÞ7à�î�ó�ú<ç{é ã�ðNó�é Þ�éòß~ç

� ù~ã7ä ÞOé¸è æ�à�Þ�í<ÿmæOî�ã ÷ â�Þ�à�ï�ãø*ã�ÞOî7è à�ã�ç<ç:ó�é Þ�é ã ÷ â�Þ�à�ïOãõ à�é ã7ä á<ã�ù�é æ7ä<ö!ÞOç*ë{è à�ïö*Þ�ç*ë ÷ Þ�à�á{ã7í í Þ�é¸è æ�à

�*è ä ãSû7à�Þ��Oí ã�*è ä ã��mè ç<Þ���í ã

ô7ä ãOÞ�ë7ì�è ä ã�çó7Þ	� ã�Þ�à�î�ê�ä ð�ó7é ÞOé¸ß�ç
7æ�í é ÞOï�ãOç

ê��~æ7ä éê:ä�ðô7õ ö ÷ æ7ð3ðmÞ7à�îö*Þ�ç*ë:Ý~æOÞOîÝ�Þ�ßOà~á*â� ù~ã7ä ÞOé¸è à~ïSÿmæOî�ãåOæ�ìmã7äó7Þ	� ãó7æ	� é ìmÞ�ä ã��mù~îOÞ�é ã�ç

ê7á!ë<à~æOì�í ãOî�ïOã7ðmã�à�é çô7õ ö�ä ãOç*ß�í é çñ*ã�Þ7í éòâmÞ�à�î�ó�é Þ�éòß~ç

ô7õ ö�õ à�� æó7Þ	� ã�Þ�à�î�ê�ä ð�ó7é ÞOé¸ß�ç

Hardware
Interceptor

ê:ä�ðó7Þ	� ãõ ï7àOè é ã

�*æ�á<é¸ä è à�ã
ömä Þ7è àOè à~ïö*ödåýSæ7ä�ëòÞ�ä æ�ßOà�î�ç

û7à~ïOÞOï�ã7ðmã�à�é ÷ ä è é ã7ä�è Þ

� ù~ã7ä ÞOé¸è æ�à�Þ�í<ÿmæOî�ã ÷ â�Þ�à�ï�ãø*ã�ÞOî7è à�ã�ç<ç:ó�é Þ�é ã ÷ â�Þ�à�ïOãýSãOÞ�ù�æ7à~ç�*ä ãOãýSãOÞ�ù�æ7à~ç¢ñ*æ�í î

û7à~ïOÞOï�ã�ö*Þ�ä ï�ãOé ñ*ã�Þ7ä é��~ãOÞOéó7é ÞOé¸ß�ç�ø*ã7ù~æ7ä éÝ�Þ�ßOà~á*â�ø*ã�ù�æ7ä é

ó7Þ	� ãó7æ	� é ìmÞ�ä ã��mù~îOÞ�é ã�ç
åOæ�ìmã7ä� ù~ã7ä ÞOé¸è à~ïSÿmæOî�ãÝ�Þ�ßOà~á*âö*Þ�ç*ë:Ý~æOÞOîô7õ ö¢á<æ�ð�ðmÞ7à~î
ê��~æ7ä éê:ä�ð

ó7é ÞOé¸ß�ç�ø*ãOþ�ß�ãOç{é

Operators

Radar

Fire Control

Launch Station

ô7õ ö�ø*ãOç!ßOí é ç
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not followed

Power off Power turned off
when door closed Applicable

Not

Given Incorrectly
Stopped
too soonWrong Timing or orderControl Action

Applicable
Not

opened
when door closed or
Power not turned onPower on

Power not turned
off when door opened

Door opened, controller
waits too long to turn

Power turned on
while door opened

Power turned on too
early; door not fully 

closed

off power

Not Given or
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not providedCommand Stopped too soonWrong Timing/order

Launch will not
take placeFire Enable Not Applicable

Provided Incorrectly

process launch sequence
LATE: delays ability to

...

Will accept interceptor
tasking and can progress
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Process Model

On
Off
Unknown

Power

On
Off
Unknown

Power

Fully Closed
Unknown

Open or partially open
Door Position

Power Controller

Actuator
Sensors

Source
Power

Human Operator

Turn off power

Turn on power

Door position is open

Open Door

Close Door

Door position is closed

Process Model
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system hazard

process changes,
(Flaws in creation,

or adaptation)

Sensor

Component failures

Process input
missing or wrong Unidentified or

out−of−range

Process output
contributes to

Incorrect or no

Feedback Delays

missing feedback
Inadequate or

control action
ineffective or missing

Inappropriate,

Delayed
operation

Controller

Actuator

Controlled Process

extermal information
Control input or

wrong or missing

disturbance

Changes over time

Measurement

Feedback delays

information provided

inaccuracies

Inadequate
Operation

operation
Inadequate 

1
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4 3

Algorithm

Inadequate Control2

Process Model
inconsistent, 

incomplete, or
incorrect

3

incorrect modification

� �����w����� �>-d�j��� �������M��� ©{� ���lä������Fä����Q�������M�����w�����*��ä��������*��ä��������*�M�l�����������m��ä���� Àd�



 *¡l¢ £k¤@¥.¦4ü±ý:þÃÿ�����ü�¦Q¥��w¥��4ý	�§¤@¥�
Q¥4þ�¨¥��@¥�����������üyý.£�¤�������áý

executed in wrong order

Actuator failure Sensor failure

Requirement not passed to designers/developers
or incompletely specified

Requirement not implemented correctly in software

Process model incorrect (says door closed and/or power
off when it is not)

not received by actuator

Controller

HAZARD: 

state of door or power

Door opening not detected

Door opened, power not turned off.

Missing or spurious
feedback about

or detection delayed

Power on; 
   door open

Power off issued but

Actuator delays turning power off

Power on and power off commands
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�Q�À±����*·k���*���Q���M��� � ���´�of,· ��� �����*�w������@¶�w�*�������Ç� � �������M±��À�d�´���#�f¿�� � �R<�@�� � �,�\pn<l·F���M�]�#�����R<´�*�w�����M���������w�
�w�*���������M�����G<����G@��*� � ���j�M�����#�F@������������#�´�M���l³<���w�����d� � �*��� �o® �������G@��+<���� � ���D@x��@�������� ��� �ô�´��� ��� <���� � ���D@ ��� �
��� ��� ��� @��´���/�M�����Q��� � ����� � � ��� ���M��»Q�����*�F<��Á�Q� � ±����*�l<��w�����*� � ���Q���*�Ie �����#� � �����*� ��� �����M� � � ���*�w���<�³Ff²���M�
�w�*�������*�����Q���*�le ��� ��������@qf �

¼ ��³�� ��� �Á��� � ����� � ��¿���<����#�����L<���� � ���D@��w�*�������M���*· ��� � � �#�´���z�M����¿����@��@¯��� � ���.�T�M���J<��*�������<�w��@ � � ��� �
<��l�*Þ%�¹�M������F@��������ê���d� � �*�}·���@ ��� ���w� � �Q��� � �l�#�T�������	@���� ��� ��� ��� � � � � ��� �z��� � ����� � ��¿��i<���� � ���D@@� « �Q��� � ·
���F<�@¯�M�M���w� ��� �²�l�#�M��� « ���´� � �²��� � �²� � <��l����<�<���@������ � ����� � ���¶�*��< � ��<�<���@����,� � �����Q����� � ����� ����� �¯�j���<�w��@Q��@E@��b±��
��� �Á�w����¿���� � �W<����M� � ���F< � ���/�l�M�M�����M�,��� � �N<���� � ���D@���@�������� ��� � � ��� ��� ��<��w�����*� � �������S<����M�M� � �����M�Ne �9@¯���M�Q�����
±�� ��� �E<��¶���:<�@��*�l�k���M�Á�w���Ff ���M� � ���o�.����¿��*��������@re3���Q���<���w� ��� �����x���*�k@��¯�´� � ���k�l���,��¿d�¯�w�@� ����� �º�w�*� � �¯�M� � �����
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� � �´���*¾d�M�����*� � �����of ����� � � �#�´���m�w�,��¿������´�À�m�w�<�M���´�E<���@E@��V< � ���w��� � ���º��� � ���0<���� � ���D@���@�������� ��� � �b¿����
� ������������*�����C< � ���w���*�.��� ��� �`<��l�*Þ%���x��� � ���������F<���·M����������@��@���M�}��� � ��¿l� � �����{·w���@�w����¿<���w��� « �Q�������*�F<�� �

��� �¹�M��»x�����*�G<��*�½�Q� � ±j���*����� � ���´� � �*�ê���M� � �M�´���t<���� � ���D@R@������K@��*��� � �V�M��»Q�����*� � ���*¾d�M�����*���*� � � � ���
� �l¸*�l�������#��@��d�����¶���M�����<� � �*� �w�*������� � �w�����G@��´�¯�w�*� � � � �<���w� � �M�����tu � ���E@��M���*�9v½���������������¶���º�M� � �*�M���w� ��� �
�w�*����������� � ���.���<� � �*�´� � °.�l¸*�l���z���M��@��<�����º���M� � ���M�*� � � � � ��� �����Q��<��wM	< � �M�´�����Q� � �À¿d�����,� ��� � � <����Z@��*��� � �
��� � � �l¸*�l��� �¶Ý �}��������<������*��·Q� � �´�À�}�Q���x���������G@�� � �����w�*� � � � �T± � � ��� ���Q� � �À¿d�����,���J<�<��w� �¶Ý �m�*� ��� ���_<�������·
±��Á�l���´�w� � �l�G@�� � �IuÒ���*�w�*�������Fv � �M�´���#� ��� �������M���M�n<����Å�Q� � ��@�� � �F@h·�#� � �w� � �w�*�l�A@��m�*�w���w� � ï � �,�����M���w�
<����Á���F@����w�������½�G< � ���Á�À¿������M���w� � �M�´���Á���������k��¿��*�´± � �*�����Q����� � �����k�l��� � ��� � @�� � �������M�*�����#����³d�R@E@��*� ��Ý �
�´���y�W<������*��· � �����¯�M���w�����º���´�M����< � �E<���@Q���.�´���M������@h·d���F< � ���@��� � �������#�R@����w����¿������ �o��� �����F@��T���*��@����D@¯� � �����
@����*�½��� � �l³<���w� ��� �T��� � ������� � �����V��� � �����M�*�f��� ��� � � �l¸*�l�,�Ç���M��@��d���¯���l�Q��� � ±������ � <������ � �M�´���f�Q� � �*¿<�����
���M���M���¯�w��� � ��� ��� ���w�*�������¹� � ��� �²� ��� �������<� � �*�x<������Q���w�*� � �º���M� ��� �����<� � �*� ���º��± � �D@�� � ����@��¯�´���M� � ��·
���*�M�G<���·J���k<������Q�*�M��� � � � ��� ��� � � �Q� � �*¿<����� � á � �l� � ��� ¡ �M�¯�9<��M�����*��± � �V±j�¹�w���*� � �M�´���Ç���Q����� � ���������
���<� � �*�´�����#� � �À± � ���w�*������� � �´��@����´�¯�M� � �²�������*�M�F<�� � �M�´���}����������� �

� ��?x® ���`<��w�����*� � @��z�w��M�M�*�Å�M���À¿<���w�*�����F< � �������´�M��� � �F@���� � ������� � �����Å�l�x��� �#��� �><����M���´� � � �M�´���
���������,� ��� ��� � �����M� � �����#��@ � �l¸*�l���m���#��@��d��������� ��� �<�M��·#�#� � ���w���´�*� � ���M�¹� �+?Q® <����F@����#���À¿<���w���´��������� � ����ë
�´� � ����� � ���Á�M�*�������w����� � � � �����M� � ��@E@��À± � �������w�����*� � �*�]�������¹���#�M� � �����M� � �V� �+?Q® � ��� � �M�´���m<���� � ���D@E@������
b   � ¡�d|�.Ý �m���*�w���,��@h·Q�*�w�����w�������.�w���*�z�Q� ��� ��� � �d�D@�� � ���.���G<�@��M�M���M� � �M�����M�@�¯� � �l¸*�l���Å���M��@��d���*�.���z�����w��� � �
<����Q��±�� ������� ���M�M��¾d�w�������Q��< � �º� � � �#�´���W<���� � ���D@ �
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�+�g�k��« ���K�G@ ��� �l�P�b¿ �>� �J��� � �D� �9�F� @E�À± ��� @ � ¿ � @ � � �U� � ������� ���D� ��� �D@ ����� �F� � � �9��� ·{�G� � � ��?x® �����Æ��@ � ��� �
� ����� �D� �9�g� � �A  ���F¡�¸*� � ¡¢�D�M��@0��� � �����M�  �� � � � � ���D�K�P�D� � � �9��£¶¼����9����« � ��� ¡E� � � � � � ¡¢�D� � � � � ��� � � �D� � �D�
���F�G@ � ¡E�   ¡ � � ���9�g����� @ � ¿ � @ � ��� � ·g�D�F� � �   ��¡E�{·G�K� �A� � �����F� � �´� �`� �D� ��£

� ±�� ��« ���K�G@ ��� � �9� � ����� ¡E� �9� ¡ �k��� � � ¡¢�D� � �D� � ±�� � � �g� �K�D� ����� � � ¡¢�D� � � �´í.® � ® � �_� ¡ � ³Ç���M��@ �J� ¡ �
� � ¡R�   � �+?Q® �D�Æ�W� � ±¤�´���M�  �� � � � �N�9��� �F� � � �9� � � ���4� �9��� � �q�����`�9�F� á��D@E�F�½�G¡��¹������¡ �g� � ��£´�+�g�>�9� ���D� �
¡ � � � � � �´��� � � � ¡R����@ � � �q���¥��£����g�#� �G� � ��� � � � ��@{��� � ¡�¿J¡ � ¡ ��� � � ¡ �g� � � ¡ ��� ¡R�  ��9�B����� � � �l¸*� �A�F� · � � �q���¥�W�9� ¾B�F¡ �9� ë
� � � �9� ��� � ���D� ����� ��¡R� �9� ·y��� � � �	� �J���F� � � � ¡E�  _�9�g� � � ������� ���D� ��� �D@ �9��� �F� � � �9� ± ���9� �g��� � � ¡�� ���N� � �X�9�F����� � ±��
��« ���K�G@ ��� ¡R�zá � ��� ������©�£j�+� ¡ �+��� � � ¡¢�D� ��� � �9�9���q� �D� �9� � � �P�D¡E� � ��� � ¡E@R@E� ����� � �����U�9�F� ��� � �M��@ � ¡ � ³¹���M��@ �J� ¡ �
� � �J� ���9��£

¦�§q¨�§�© ªn«D¬��«�®P¯�¯/®4°D±�²S®5³�´{µC«Dr®P³Y±·¶g®4°D±·¬r³�®5¸�¹i±�º\»½¼i³�®P¸·¾:º\±¥º\¿
À+�g� á��D@E�G�LÁG¡RÂ ® ����¡ �g� � �ºÝ �y¿ ����� ¡   Â � ¡¢�D� è �DÂ �A� e|á ®�Ý è f � �D�F� �n�9� Â � �D� � � �Ã�9�g� ��Â�� ����� � �Ã�9�g� á��D@E�F�NÁG¡EÂ
@¢� �9� ±�Â �_�9�g� @EÂ���³W� � ¡R� �g� � � � �g� �F� � � ���9�F�N� Â ������� � � �  �� Â�� �q� �D� �9�g�>ÄJ� � ��� @ �L?:� �  �� Â�� È Â��FÂ  �����£0À+�g�
á ®@Ý è �A� �4� �A� �9� ���D�>� � � �F���C�9� Â ��í.®#Ä<® ¡E� ��� ¡ � � ��� Â�� Ý � �g� � � � �g� � � Àr� � � �F¡E��Â�@ ® � �9� � � ¡ ��� e Ý�À0® f � �F�F� ë
� ¡¢�D� � ¡E�j¡E@EÂ �r� � �9� Â � � ����� ¡E� ÄgÅ è Ä<®_Æ�ª e ����� á � Â�� ����� Ç�[ f,·BÂ�� � ¡E� � ¡�¿J¡ � �GÂ�@ � ±�¡ �9�KÄJÅ è Äw®0Æ�ªi��« � ��� ¡ � �F� �
± ���9�0�A� � � �F¡ �����n� � �g� @¢� �F��� ¡   �VÂ�� � ¡E�K�G@ � � � � �:�9�F� � � ± í.®2Äw®ÈÄJ� � ��� @ � � � �  �� Â��É� �9  Â��F¡�¸�Â � ¡¢�D�GÂ�@ �9��� �F� ë
� � �9��£�®0�������0�9�g� � � �  �� Â�� ±UÂ �0�g��� ¡   � ��� Â�� � ¡E�K�	@ � � � � � Â � ¡¢�D� ��� Â �9����� ·4Â � ¡ � ³WÂ��FÂ�@ �J� ¡ � � ���9�g� � � �  �� Â��
±UÂ � � ���9� � � � ���>� ��Â �9� ¡ ��� ¡R�jÂ`�	@EÂ��F� ���K�A� ¿B¡ � ±/� �5�9�g� � � �  �� Â���Þ �Y� » � � � ¡�¿ � � ���9��£j® ��@EÂ �9� ¡E��� � �  �� Â��j�>Â � ¡E�
� ¡ � ³�Â��GÂ�@ �B� ¡ � ·M± � ¡E� � � �����a��« � ���9�9�0� �V¡ �g� � � ¡ �q�V�9�g��� ¡ � ³ � ¡E� �9�g� � � �  �� Â���·x±�Â � � ���9� � � � ���5£ºÝ �Z�	Â � Â�@E@ � @h·
Ê�Ë2ÌAÍ�Î�Ï�Ð�Ñ7Ï\ÒÓÐ5Ô�Ñ7Í�Õ×Ö·ØÓÙoÚoÕ·Ð�ÛYÕ·ÑÃÕ·Ü\Ð5ÌAÍ�Ì7ÒÝÎßÞ×ØÓÞPÛßÐ�Þ×ÔàÖ·ØÓÙ�Ð�Û�ØÓÍ�Õ·ÜoØáÞFÞ×Ð�Ô¥Õ·ØáÑ7ÍUØÓÍ\Ô�ÒÓÚ\ÛoØÓÍ\â�ãÃÖ�ägåXØÓÔ�Ñ7ÒæÌAÞ	ãXÚ\ÒáÌ7Ô�ç�ãXÖ�ägè4Ð¥Õ×Õ�Î�èPÌAÖ×Ö·ÐàÕ×Õ�ç

é Ö·Ñ7ê�ä4ë�Ñ�Ð�ÒJì4ÚoÕ·Ô�Ü\ÐàÖ×í�îXÐàÖ·Þ×ÜoÐ�ÍoêïÐ�ÒáÛ�çoãXÖ�äGë�Ñ7Ü\Í`ìPÌ9Ö×Ö·Ñ�ÒÓÒ¢çDÌ7Í\Û2ð�Õ·ÐàÏ\Ü\ÐàÍ2ñoÖ·ØÓÐ�ÛßÐ�Í�Õ·Ü�Ì7Ò



ÉcÊ¢ò�ÊÄÖ�Ø<Ð	ÑKóÆØ�Î�ôPõÓÔ¶ÑÓÔ¶Ï`óUõ@Ñ@Ð�ñPõ�ÎJÐ*Ô¶Ñ0õ.ÚHö�ÔU]aô²Ô¶Ñ.ÍFÑ�ÎoØ�ÔU÷ÆÎ�ø.Í/ØJõ_÷�Í.Î@òmö�Ô¶Ñ�Î�Ï�Ô¶ÚTØ�ÎkÏ�Ö ö�Î²ÖJÏ�Í0Ç�ù�©

Â  �� �D�g�WÂ � È Ý�Àú�g� ¿ � @¢��� ��� Â�� � �J� ���9��� �K� ���`ÄJÀ0® È ? Â � Â � �D�F� � Â � ¡¢�D� � � � �9�g�2� Â�� �2�¥� � � � � � � �  �� Â��Áë
�>Â � ¡E� � ¡ � ³jÂ��FÂ�@ �B� ¡ �U� �>�F� �g���A�9� Â�� �V�9�g�#� ¡ � ³ � Â�� � ¿J�F@E� ��� Â�Á	¡E@E¡ � ¡ ��� � �Ã�9� ¡ � � � ±ú� �9  Â��F¡�¸�Â � ¡¢�D�FÂ�@ ����� �G� � � �9�
Â�� ���9� ���D�j� � � � ¡E�K� � �À¿ � � � � �9� b Ç ¬�û d·£YÀ+� ¡ �U��� � � ¡¢�D� �F��� � � ¡¢Á �����9�g�NÄJÀJ® È ? ë·Á	Â ����� � � �J� ���9� Â�� ���9��� �F@ �9�
Â � Â�� ��« Â��K�G@ � � � ± � Â � ��Â��CÁ �#� �D� �#� � � � �9�g�������J����� � � Â�� � � �9�g���+� � ���9 �� � � � � ��� ���9� ¡ ����£k¼ Â � Â�� � b Ç û [Dd
� ����� Â � ¡E�>¡E@RÂ � � � �B� ���A� � � ��« Â��>¡E� �#��� Â�� � �P� �9� Â � ¡¢�D� ���J����� � �9� ��� � ¡ �¥� · � � ����« Â��K�	@ ��£

À+�F�`ÄgÀ0® È ? ë·ÁGÂ ����� Â��FÂ�@ �B� ¡ �Y�A��������� �D� �9�g� ÁGÂ � ¡E� ÄgÀ0® È ? ���D�F� � � � �9� Â � �>� ��� �>Âbß�� � Â�����¡ �g� � �9�+� �
�g� �K�9��� �F@ �K� ¡E�K�	@ �i�q� �D�üÂi�F�F¡�¾B� ������� � � � � � « ¡E�>Â�@h·�� ���J� ¡E��Â�@ � ¿ � � �9� ÁG� ����� �D� �9�g� �j¡  �� Â � ¡¢�D�T� �_�9�g�
� �9  Â��F¡�¸�Â � ¡¢�D� � �VÂ ��� Â ��� � ���g� ¡  D����� � ���a� ¡ � ³W�À¿ ���#� ¡E� � Â �#� Â ����  �FÂ �A�F� Â�� � ���D� ��� �D@ � Â �A���A� @EÂ «B���H� � �N� �
���D�<ì	¡R� � ¡E�  #  �DÂ�@ � Â�� �>��� Â �F� �l» ��£kÝ � � �G� � Â � ¡  D� ë � ¡ � ³ ��� Â ��� · � ¿ � � �9� Â �9� ÁP�D�F� ��� �L�J����� ���9� Â � ±�¡E@R@ ��� ¡  � ����
Â��HÂ�����¡ �g� � ��£�Ý �CÁP� �9�Z�9�F� á � Â�@R@ � �  ���� Â�� � á��D@E�G�LÁG¡RÂ>@¢� �9����� ·G� �9  Â��F¡�¸�Â � ¡¢�D�FÂ�@ � ¡ � ³ � Â � Á ��� �Z¡E�F� �A� Â � ¡E�  
� �j�F�GÂ���� � � � Â�ÁG@ � @ � ¿ � @ �U� � � ¾B�F¡ ���`� �D� �#� ¡E� � Â � Á ��� ÂÀ¿B¡E� � Â�� �W�g� ��¡ � ¡E�D�<ë��>Âl³J¡E�  k� ¿��D@�¿ ��� ¡E� �A��� �P�D� ���2� �
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� � B � � �0� � � � � ���G@ � Á � @¢� �x� ¡E��¡E�¤B �g�W� ¡ ��� Â � � ��� B�� ��� �D� �F���F� @ ��  Â�B ��� � � u � Â �9� Â���B � v � �D� � � � B �g�
�9��� �P�D� � ¡¢ÁG¡E@E¡%B9¡ ����£CÀ+�g��yU� ¡ ���^{ �   ¡E� �����N�9� B9Â�¡R� ���9��� �P�D� � ¡¢Á	¡E@E¡,B �Z� � ��� � � � � ¡E�   B � Â�B�B �g��� Â �A� Â��AB � �D@ �g���A�
� ���9� � � �ÐB �g� ¡ �+� �~B9¡ ��� Â �g��� �FÂ�B � @ � Â � ¡E�WÂ�� �W� ¡ ��� Â � � � ¡E��Â�@P�>Â��GÂ  �� � � �AB � B � �F��B9� �9��£

À+�F�)yU� ¡ ���l{ �   ¡E� �����X�9��� �P�D� � ¡¢Á	¡E@E¡,B � B��#Â��F� � �£� � Â�@E@��\Â � ¡EÂ��F� ��� Â�� �_� Â�¡,� ���A� B��WB � � � �G¡E��Â�@ �9��� �F¡ �9� � � ��B �
¡ � Â �9� ¡   � ��� B��	B �g� ÄB�J� B � � ÀÃ� � � �G¡E��Â�@ 1 Â �9� Â��AB;}��D@ �g��� e ÄJÀ 1 }#f £oÀ+�F�:� ¡ ���J� � � �P�=B � �AB9¡EÂ�@R@ � �G� � Â ��� ���D�AB � �D@
Â���B9¡¢�D� � � � B �F��ÄJÀ 1 } � ¡,B ���9��� � � ��B)B���B � ¡ � �9��� �P�D� � ¡EÁG¡E@E¡,B � Â �9�=2

� � �C�F� � Â �q�#� �   ¡E� ����� ¡E�   ��Â � ¡EÂ��G� � � �U� Â�¡,� ��� ¡ � Â��G� � �£� ����£

� |_��� ¡   � � Â �9� Â��F� � ��� ���Â� ¡,B � �D�.B �g� B ��� �>¡E�F¡E�   ���D� � � � �>Â��F� ��� ¡,B �l� Â ��� B �i�9��� �F¡ �A� � � �AB ��£ 1 Â�¡,� ���7�
Á � ���D� �L� �D�.B9¡E� ��£

� h � �B¡ ����� Â�� � Â��F� � �£��Â�@ � B9Â ���K� �V@¢�D�   B � Â�B E�À�� Á � ���D� ��� ÂjÁP�=B�B9@ � � � � �4£U� ¡ �9� ¡¢�D�CÂ�� � ¡ � � � � � ��B#¡ �
B �F�9� Â�B � � ���5£�{ �   ¡E� �����A�+� B9Â � BUB��j¡   �g� �9� B �F� � �����W� � � Â��F� � �£��Â�@ � Â�� ��� � �0� Â � �D�G� � B �g��ÄJÀ 1 } ¡E�
�=B �F���U� Â �J��£

� @,B � �D�  D� ÂK@E�D�   @E¡ � BU� �X� ¡ ���J��� Â � ¡ �g� �AB9¡¢M ��� ¡E��B � ¡ �U�� � ��� ¡E� � ��B9Â�@4Â��G�G@E¡E��Â�B9¡¢�D�V� �:ÄJÀ+?�� B��nÂK�>Â�� �
Â  �� � � ��B � B � �F��B9� �A� �U�jÂ�� � � � B �g�H� ¡ �0�B�K� � ��� ¡ �P���9� �ABj�GÂ � B9¡E��¡¢�	Â��AB � ¡E�ÑB �g�\EàÀ�� � � �J� ���9���Y���9� ��@¢� ��� @ �
�9� @EÂ�B ����£NÀ+�g�k� ¡ ���B� @E¡ � B ���a� � �#� Â�� � �GÂ � B9¡E��¡E�GÂ��AB2Â �9�k�9� @EÂ�B ��� B�� � ¡ � � �`�g��� �GÂ � B9¡E���G@EÂ �0� �D@ � Â�� �S�9��� �P�D� �
� ¡¢Á	¡E@E¡,B9¡ ��� Â�� � B �g���9��� � �9� B � � ����� ¡%B �a�A� @EÂ�B ���S� �D@ ��� � �#�9��� �4�D� � ¡¢ÁG¡E@R¡,B9¡ ���R� ¡E@R@  �� � ��� Â�B �>�9� @EÂ�B ���S� ¡ ���B��£`À+�g�
�9� @EÂ�B9¡E�D� �9� ¡¢� �[�����9� �>Â �g� ��@ � Â � ¡E��B �g�2� Â � @E¡ ���U� B � ��B � Â���¡E�  N��� �D� ���J� B � � �9��� �F¡ �9� � � ��B � B���B �g�2� �D@ ��� Â�� �
�9��� �P�D� � ¡¢ÁG¡E@E¡%B9¡ ����� � ��� Â�� � � � B �g� ���D�K�P�D� � ��B � � � B �g�E�À��N£
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��¡�¡t��¢;�8���.�g�"¡��ÒÍC�i��Î��
y �B� �A� ¡E�GÂ�B9¡¢�D� � ¡ ���J� Â � ¡ �������g� �m�N�F@%B9¡¢�G@ � � � ���G@ � � �N �� �D�g� � ���D�AB � �D@YB �g�n� Â�� � � � �B� ���A��£VÀ��g� B � � ��� � �
�F� � Â �q� ¡R�AB ��� Â���B9¡E�D� � B � Â�B��>Â �i�9��� �F@%BL¡E�F��@E� �g�=2 e Ç f`ÁP�=B � ���D��B � �D@E@ ���A� Â �9� �F� � B �g� �=B �g��� ¡ � � ���9� � � �>¡E�  
B �g� ���D��B � �D@ �9��� �P�D� � ¡¢Á	¡E@E¡,B9¡ ��� Â�� � Â � Â �9��� �F@%B:�g��ÁP� �g��� � ��� � � e � f:���D�AB � �D@R@ ���A� � � �£�J¡ �g� ���D� · ¡R��B9¡E�   ���D�AB � �D@
Â���B9¡¢�D� � B � Â�B � Â£� � �F�F¡R�AB � � �F���V� ¡ �g�#���P� ��B ��£

? �=B � ��B9¡EÂ�@5����� �7� ¡E�FÂ�B9¡¢�D� � ¡ �0�B� Â �9� ¡ �g� ��B9¡wM ��� Á � B �F� �jÂ��F�G¡E�  N�q� �D�ÓB �g�#���J� B � � �9��� �F¡ �9� � � �AB � B���B �g�
���D�K�P�D� � ��B �9��� �G¡ �9� � � ��B � � ����� ¡E�\B �g�k  Â��lÂ��FÂ�@ �J� ¡ �_�g��� � � ¡EÁ ���a� Â � @E¡ ����£ 1 �F� � � ¡E�>¡E@RÂ ���9��� �P�D� � ¡¢ÁG¡E@E¡%B9¡ ���
�9� @EÂ�B ��� B��ÂB �g�H� Â�� �H���B� B � � �9��� �F¡ �9� � � �ABjÂ �A� ¡ �g� ��B9¡wM ��� �YB �g� �4�=B � ��B9¡EÂ�@ � � � � ��� ���B� �A� ¡E�FÂ�B9¡E�D� � ¡ ���J�
� �����F� B��>Á � ���D� � ¡ �g���A���5£

�_� Â�� �� Â��K�G@ � �)B �F� � � ¡   ¡E�FÂ�@ E�À�� �g��� ¡   � � �J���F� � ��B9Â�B9¡¢�D� � Â � Â��LÁ	¡   �g�D� � Â�ÁP�D�.B ��� � � Â � B �g�
�9��� �P�D� � ¡¢ÁG¡E@E¡%B �m� � � � ���A� � � �j¡E�   �>Â�� � � � B �g�S� Â ��� B �I� �   ¡E� ����� ¡E�  m� �F�F��B9¡¢�D� ��£ Ä Â ��� B �I� �   ¡R� ����� ¡E�  t� Â �
� �9� �J¡¢�D� � @ � Á ��� ��B �g�2�9��� �4�D� � ¡¢ÁG¡E@R¡,B � � � B �g�y�� ��B ���0Ä Â �q� B � Â�� �C� ¡ �9� ¡E�D� �_�9� � � Â��F� ��� pn� ��� ÁG�.B�B �g� �G@EÂ��
� ���B¡ � ¡¢�D� ��� B � Â�BWB �g�����k� �G�F��B9¡¢�D� �-� �D�F@ �H�9� ¡ � BUB���B �g�_E�À�� ¡E�*B �F� � ��� � �A  Â��F¡,��Â�B9¡¢�D�i@ � Â � ¡E�   B�� �9� � ��� Â�@
��Á(�B¡¢�D� � � ¡ ���J��£

� �g�=B �g���>�� Â��K�G@ � ¡R�A���D@,� ��� B �g� B � Â�� � ¡%B9¡¢�D�t� �0�9��� �4�D� � ¡¢ÁG¡E@R¡,B �S� � � B �g� � � � � �F��B9¡E�D�m� �2� B9Â�� � Â �7�F� B��
B �g�CE�À�� �q� �D�®B �g��D-�2Ä.� } � Â �~� �GÂ � B ���A��� pn� � � �#Ä Â �q� B � Â�� �¤� ¡ �9� ¡¢�D� �0�9� � � Â��F� � e �`Ä
�\� f £�E �¤B �g�
�G@EÂ��O� � �D� � � � B �g� B � � � �F¡E��Â�@ � B9Â�� � Â �A�F�:�9��� �P�D� � ¡¢Á	¡E@E¡,B9¡ ���O�Y���9���9� B9Â�¡E� ��� Á ���`Ä
�\� � � �G� � Â � B �F� B � � � �G¡E��Â�@
�g��� ¡   � � B9Â�� � Â �A�F�X� � �:� �G�>Â�� � Â�B9¡E�  #� �GÂ�� � � � Â � B:Â�� �k� � � ���D� � �G��B9¡E�  2� Â���Â �A� Â��FÂ�@ �J����� � �0� ¡E@ � �=B �g���A�;�����9�
�9� ¡ � B ��� B���B �g�UE�À��¼� ¡,B � �D�.B:ÂN��@ � Â �U�g� �>Â � ��Â�B9¡¢�D�j� ����� � � Â �Y�9��� �P�D� � ¡¢Á	@ �Y� � ����� Â�B £�� BYB �g�_� Â�� � B9¡E� � �
�9��� �P�D� � ¡¢ÁG¡E@E¡%B9¡ ���_� � � B �g� Â �9� � � Â��G� � B � Â�B_B �g� �G@EÂ�� � Â �9�n� �D@E@¢� �Y��� � �0� ¡E� �O����� � � B��S@¢�   ¡E��Â�@E@ � Á � @¢�D�   B��
B �g� �>¡ �A� ¡¢�D�jÂ �A� � � Â��F� �_ �� �D�g��� �����9� �g�=BU��@ � Â��F@ �n� ¡,�J¡ �g���5£�¹ �=B � �£� ��� @EÂ�� �Y� Â�¡ ����� B �g� �4�=B � ��B9¡EÂ�@ � � �+� �D� �
� �F�F��B9¡¢�D� � �F�=B+Á � ¡E�   Â������D�K�G@E¡ �A�g��� � � ���D� · ¡E��B9¡E�  K� B9Â�� � Â �A�F� Á � ¡E�   � � � � �G� ���5£

¦�§q¨�§%Ô Õmº�ÉT¬OÊL°5Ö[ÉT¼i³:®5¸×¾:º�±�ºW®5³Y´ ª�¬�°�É	³r°D±�®P¸U×_ØX°=ÉG³Yº�±·¬r³Yº
1 � ¡E@ �K� ¡ ��� �>¡%B9¡   Â�B9¡¢�D�lÂ�� � ���D�AB � �D@�� � Â � � �9��� ���D�F@ � Á �K �� � ��� Â�B ���O�q� �D�ÙB �g� @E¡ � B#� �U� ¡ ���J� B �g� � ��� @%� ��� �
B �g� Â��F�G@R¡E��Â�B9¡¢�D�n� ��Ä B � � � � ��ÄgÀ+?�� B��>¡ �g� ��B9¡ ��� ��Â�� ����� � � B �g�#� ¡ ���J�¥� ¡E@E@ �g� @¢�CB��k� � �£�J¡ �g� Á � B�B ��� ���D�AB � �D@
� � Â � � �9��� ¡E�_B �g�+� Â�� �)� Â �>ÄgÀ+?��/Ä B � � � ¡ � � ����� ¡E�k� ���B� ¡E��Â�@ ���B� B � � ��£�À Â � ¡E�   B �g� �A��� �P�D� � ¡¢ÁG¡R@E¡,B � � � B �g�
ÄB�J� B � � ÀÃ� � � �F¡E��Â�@ 1 Â �A� Â��AB�}��D@ �g��� B��NÂ��G� � �£� � Â�@E@.��Â � ¡EÂ��F� ��� Â�� �Z� Â�¡,� ���A� B��/B � � � �F¡E��Â�@ �A��� �F¡ �9� � � ��B � ¡E�
B �g� �� Â��K�G@ � Â�ÁP��� � ���P�=B � �AB9¡RÂ�@g��Â�� �����:� � � Â��F� � �£�J¡E�   Â��>�F� � Â �q� � �   ¡R� ����� ¡E�   ��Â � ¡EÂ��F� � � �[� Â�¡,� ��� ¡R�F��@E� �g�=2
¡E�FÂ �F��� �FÂ�B � � � ¡E�F��� �9�9� ��B ¡E� � � � �jÂ�B9¡¢�D�WÂ�ÁP�D�.BRB �g�`� Â ��� B � � � B �g� Â���B9¡¢�D���F¡E�GÂ �g��� �GÂ�B � B � Â�¡E�F¡E�   �BÁP� � ¡E�   B��
� �9���A� � �9� Â�Á4�D�~BV� � �  �� Â��>�>Â�B9¡R�H���D�G� ��� � � �_@EÂ�� � � �N� �g�G�4� � B ��� �D� �>Â��FÂ  �� � � ��B��#¡E�FÂ �g��� �FÂ�B � B9¡E� � � �
�9��� �D� � � ��� B�� � ��Â�@E�FÂ�B � B �g�W�9��� � ��� B ��� �\Â � ¡RÂ��F� � � � ��� ��� @ � � � B9� £�À+�F����� ��Â�� � Â�@ � Â���B�� �A�������9�W �� � ��� Â�B ���
� � ¡R�   B �g�� �� � ��� ¡E� � Â���B�� �A� ¡E� Æ ¡   � �A�C�B£ás ÁG�.B �g� M	� ��� ¡E�tÂS�K� �9� Â��F� � ��� � ¡EÂ�B ��� Â ��£TÄ B � ¡R�  ��q� @R@¢� �{� Â �
�� Â��>¡E� ��� ¡R�W�K� �9�`�g� �~B �Z� � � ÄgÀ+?�� ��Â��ZÁ � Â��F�	@E¡ ��� B��>� �9  Â��G¡,��Â�B9¡¢�D�FÂ�@ � Â���B�� �A� b Ç���ù�d·£

À+�F� Â��FÂ�@ �J� ¡ � ��Â��CÁ � � ����� B��j¡ �g� �AB9¡ �q� �P�=B � ��B9¡EÂ�@�� � Â��  ���� B���B �g�`� Â ��� B � ���D�AB � �D@ � B � �G��B9� �9� eiB �g�E�À��
� � �  �� Â��nf�B � Â�B����D�G@ �W� @E¡E�j¡E�FÂ�B � � � �>¡%B9¡   Â�B � ¡ �g� ��B9¡wM ����� ¡ ���J��£¥Ï_� � ��� Â�@ �g��� ¡   �C� � ¡E�F��¡E�G@ ���Y� � �_� Â �q� B � Â �9�
�g��� � � ¡¢Á ��� ¡R�CB �g� � �� B+� � Â��lB ����£

�ú  �DÂ�@P� � B �g�WD	�#Ä
�ú� ¡ ��� Â��FÂ�@ �J� ¡ �¥� Â � B�� �g� B ��� �j¡E� �-��� Â�B�B��k¡R�F��@E� �g� ¡E�nÂN�G@EÂ��G� ���n� � � ��¡RÂ�@GÂ �9�����A�s�
� � ��B�� � B �g� � ���¾EàÀ��=� Â ��� B � ���D��B � �D@ � B � �F��B9� �A�L� Â � @ � ¡E�a¡,B �+�� ¡ � B � �G� ��£�À �VÂ������D�K�G@E¡ �9� B �g��� Â�� �N  �DÂ�@Ë�
B �g�U��E�ÀI �� �D�g�n��Â�B ��  � � ¡,� ��� B �g� ¡ � ¡ �g� �AB9¡¢M ���k� ¡ ���J� Â � e Ç f:¡E�>� ��� ¡EÂ�B � �4e � f:@¢�D�  �� B ��� ����� � e c f:���D�AB � �D@R@EÂ�ÁG@ �
Á �V� B9Â�� � Â �A� �D� �·  �D¡R�   � � �J� ���9������£YÀ+�g����� ��Â�B ��  � � ¡ ���U�����9�L�g� M4� ��� ¡E�CB �g�`� �D@E@¢� � ¡E�  �� Â ��2
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E �>� ��� ¡EÂ�B � ���D�F� ��� � 2� �l¡R�>� ��� ¡EÂ�B � Â�� �m� �gÁ � B9Â���B9¡EÂ�@����D�F� ��� �ÂB � Â�B �9� �D�G@ � Á � �	Â � B#� � Â
� � Â ��� B ��� � Â �A�����9� � � ��B £

Þ �D�  ������ B ��� � ���D�F� ��� � 2�� � �FÁ � B9Â���B9¡EÂ�@ @¢�D�  ������ B ��� � ���D�F� ��� �ÒB � Â�B �9� �D�F@ � �P�=B � ��B9¡EÂ�@E@ � Á �
�	Â � Br� �g� �.B9� �9� Â �9�����9� � � �AB � �DÂ � B �g�Y� ¡ ���W� ¡E@R@�¡E�F� �9� Â ��� �£� ��� B9¡E� � � � ��Â��G�g�=BrÁ �:� ��Â�@E�FÂ�B ���
� ¡,B � �D�.B � �.B9� �9�W� �g� � @ ���g �� � � B �g�L���J� B � �x� ��� �A�J¡ � �D�F� � �AB Á ��� Â£�B¡¢� �ß£

Ä B9Â�� � Â �A�W?�� �J� ���9� 2R� �a¡E�K�P� � B9Â���B����D�F� ��� ��B � Â�B �A� �D�F@ � Á � Â �G�g�9���9����� B �g� �D�  D�Z� B9Â�� � Â �A�
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recall the drug or
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negative studies
Adverse events,
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company’s probability
to recall the drug

Financial risks of keeping

loss of reputation if recalled, etc.)
drug on the market (lawsuits,

Pharmaceutical company’s
pressures to keep the
drug on the market and

increase sales

from the drug
Expected earnings

FDA’s probability
to recall the drug or

change the label

Pressures on OND 
through PDUFA fees

Pressure on FDA
management

Pressure from
advisory boards
to keep the drug

Pressures from OSE 
to recall the drug
or change label

Pressures to keep
drug on the market

Availability of a
replacement drug

Pressures to
recall the drug or
change the label

Adverse events,
negative studies

Time left on 
drug’s patent

Expected product
lifetime

Adverse events,
negative studies

Total amount spent
on drug development,
testing, and marketing

Pressures from OND
to keep drug

Negative impact on
OND’s reputation

of a recall

PHARMACEUTICAL
COMPANY

Pharmaceutical
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B
R

Prescriptions
DrugSide Effects

Earnings
Pharmaceutical company’s

to prescribe
Pressures on doctors

Pressures to
Pressures to prescribe more
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±hg ö k ÷FHGIF ¢£³'¢£f=j�J�mV¢ nEnHKP÷ ¤ G.G'ø cQr;c n ¢ ÷LG joú ÷FHG'n cQj G'n�÷ cbk9l ÷FHG.MNKP÷LG'nw÷ cQ¢ ø k K f ÷FHG cbfKm KAnw÷ f KAø ¢ ÷�÷FHG J�lBJ ÷LG røOG ¹ G'ø g
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e MnM�K f ÷ c ÷ cQJ�c øQø enJ ÷ f=¢ ÷LG j FHG f G ¶�c ÷F�÷FHGj G J
cQd nsK k�¢ ntG ½ MNG f=cQr G'nw÷ ¢ øC¥uM ¢Pm GT¥BF e ÷�÷
øVG f K ¤ KP÷ cQm ¦TFHG f=r;¢ ø%¦ c øVGzù f K m G JJ
c n d ¥ lBJ ÷LG r þ¨¦�¦�ù^¥ u�v�¤�¢PJ G j
KAn ¢;j G J
cbd n m1f G ¢ ÷LG jUk K f�¢Nf G J G ¢£f=m F\M f Kxw�G m ÷ ¢ ÷ �^ûU¼¸�zyx{P|~}¦IF�GR�PK ¢ ø�KP�C÷FHG.¦�¦�ù^¥ JL�BJ ÷LG���� J ÷LKU�O� J MNG��1÷ ¢ ��� ¶^¢ ÷LGC�M��KuKP�)÷FHG.÷FHGC��� ¢ ø�M���KP÷LG��1÷�VK�� ÷�WøVG J K��U÷FHG¤ G'øQø � KP�7÷F�G{¥uM ¢ �	G{¥BFh�E÷�÷
øVG ú ÷Fu� J
J
¢È¹ �Q�H��Fu��� ¢ � J ���K�� ¢ ø ¢£¤ KP���VK�� J ÷ ¢PJ É ú ÷ � Mn�O� ¢ øQø � ø ¢PJ ÷�O�H�R÷FH�GCG�÷LK���K��H�
�>K��w÷F JVú ÷F ¢ ÷ ¤ GC���O� J|¶ �b÷Fn�O���[�O�u�5÷LG Jq¢ �9÷LGC�q÷FHG�¥BFu�5÷�÷
øVG;ø ¢ ��� J{¢ ����G���� J wL� J ÷�M����VKP�R÷LK ø ¢ ������F };¼ MNK��ø ¢ ���n�O�H� ¢ ÷EG��b÷F�GC��÷FHG��(� � �HG���� ¢ �C�QøO�b÷ � �O� �^¢ øO�O��KP���n� ¢ KP�.��G�����G�� � ¥uM ¢ �	G � G���÷LGC�I�O� ¡ øVKP���O� ¢`ú ÷F�G2KP� ¤ �b÷LGC�
� Jz¤ �K��H��Fw÷Y÷LK�G��Q÷FHGC�z÷F�G ûF¢ ÷LG ý �2G�� ¢ ÷LGt�2G ¹ �O�	GÁþ û ���R��KP�Y÷F�G Ç � ¤ �b÷LGC�Yù#�KB�	G JJ �O��� ¡ ¢ �C�QøQ�b÷ � þ Ç ù ¡ � }¦IFHG J Gqø ¢ ��PG J ÷L�����1÷�H�G J M���K ¹ �O�HG ¢ �C�	G JJ ÷LK ¢ øQø ¢ �G ¢PJ KP�)÷FHG�KP� ¤ �b÷LGC� JC}¦IF�GR¥uM ¢ �	Gq¥HFh�5÷�÷
øOG2� J �	K ¹ GC�G�� ¶ �b÷F J G ¹ GC� ¢ ø,÷ � MNG J KP��FHG ¢ ÷E�G J � J ÷ ¢ �w÷�÷�QøVG J ÷F ¢ ÷EM��KP÷LG��1÷�÷FHG�KP� ¤ �b÷LGC��� J¢ øO���Y�O�h�n� J Éu�O���n�H���O�H��÷FHGYF�G ¢ ÷RKP�E�GCG���÷L� �P}TÃ F��QøVGy÷FHGY� ¢ w�KP���Q÷ � KP�^÷FHG[�HM�MNGC� J �H��� ¢ �	G Jq¢ ��GY�	K ¹ GC�G��¶ �b÷Ft�nG ½ � ¤ øOG^�O� J �Eø ¢ ÷�VK�� ¤ ø ¢ �EÉPGV÷ JVú ÷FHG;øVK ¶ GC� J �H�� ¢ �	G JR¢ �G[�	K ¹ GC�G�� ¶ �b÷F J �QøQ�O� ¢ ÷�WøVG JC} ¦TFHG J Gy÷�QøVG J F ¢È¹ G¢ �Aø ¢£³ G����	K ¢ ÷�Q�H�YK ¹ GC� J KP�~÷ ¢ ���sFn�V��FEø � MNKP�K�� JTJ �QøO�O� ¢^�*¤ GC� J�} ¦TFHGq÷�QøVG J�¢ �G>� y��Ò¢ �V� ¤h��¹ KAøQ���>G }�¶ F��Q��F
� ¢ ÉPG J ÷FHG���G ½ ÷L��G��>G'ø � øO�V��Fw÷ ¤ �E÷ ¢ ø J K�� ¢ ÉPG J ÷FHG���� ¢ M ¢£¤ øVGZKP� ¢£¤nJ KP� ¤ �Q�H� ¢ ÷L��G��>G����HK�� Jz¢ �>K����w÷_KP�¶^¢ ÷LGC� }KÃÁ¢ ÷LGC�(�Q�x÷F�GR÷�QøVG J � ¢ � J G J�¢mJ � ¤nJ ÷ ¢ �w÷� ¢ ø ¶ G��V��Fw÷.M��K ¤ øVG��¿÷F ¢ ÷I� ¢ � ¢ � ¹ GC� J G'ø �x¢�Å G��1÷�ø ¢ ������F ¢ ���
KP� ¤ �Q÷�� ¢ M ¢£¤ �WøO�b÷�VG J ��KP�)÷FHG J Fu�5÷�÷
øVG JC})ü G�� ¢ � J G�÷FHGAKP� ¤ �b÷LGC� J � ¢��.¤ G
G ½ MNK J G��Y÷LK�� ¢ �O���n�H���O�H��÷L� ¢ � J MNKP�
÷ ¢ ���
K���÷FHGqø ¢ �n����FUM ¢ � ú ÷F�GR÷�QøVG J �_� J ÷ ¤ G ¶^¢ ÷LGC�M���KhKP��G�� } ¦IF�� J ÷ ¢PJ É�� J�¢ �C�	K��[M*øO� J F�G��x÷F��K��H��F�÷FHGR� J G2KP� ¢
J MNG��C� ¢ øO� ³ G��>F � �H�KPMnF�K ¤ �O�.��F�G��[�O� ¢ ø ú � û�� ¥ úA¶ F��O��F[� J �Q�xw�G��1÷LG��Z�O�w÷LKRG ¢ ��F�÷�QøVG } ¦IFHGC��G ¢ �G ¢ MnM��K ½ �O� ¢ ÷LG'ø �²�-wú �P�P� øVK ¶ GC� J �H��� ¢ �	Gq÷�WøVG J �	K ¹ GC���Q�H� ¢ � ¢ ��G ¢ ÷F ¢ ÷T� J ��K��H��FEø ��±Py � ½p{�� � }
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ö ��÷F�G J ÷ ¢ ��� ¢ ���ÄM��KB�	G JJVú � û�� ¥Ä� J �O�xwLG��1÷LG��Ä�O�w÷LK ¢�J � ¢ øQø
F�KAøVG��Q�fG ¢ ��FÀ÷�QøVG ¤u��¢ F ¢ ����F�G'øO�Á÷LKuKAø÷F ¢ ÷RM`���>M J{¢pJ � ¢ øWø · � ¢ �w÷�b÷ � KP�E��FHG��Y�O� ¢ ø#�O�w÷LK�÷FHG[�HK ³V³ øVG } ¦TFHG>�HK ³V³ øVG[� J FHG'øQ� ¢ � ¢ �O� J ÷R÷FHGN÷�WøVG ¢ ���÷FHG���FHG��Y�O� ¢ øN� J ��KP���	G���÷FH��K��H��FT÷F�G�÷�QøOG ¤u�T¢ M��G JJ ����� ³ G��Y�n�b÷L�KP�PG���Mn�H��PG(��KP� J G ¹ GC� ¢ ø J G��	K���� JC} ö ÷�÷ ¢ ÉPG J¢£¤ K��5÷ ±x{�� FHK��H� J ÷LK��G ¶�¢ ÷LGC��M��KuKP��÷FHG�÷�WøVG J K�� ¢ �ÆKP� ¤ �Q÷LGC� }Ïü G�� ¢ � J G�÷FHGp��FHG��Y�O� ¢ øI� J ÷LK ½ �O� ú Fu��� ¢ �¶ KP�
ÉPGC� J F ¢È¹ G�÷LK ¶ G ¢ �[FHG ¢È¹h�]J ���b÷ Jy¢ ���]�G J Mn�V� ¢ ÷LKP� JY¶ Fn�QøVGY�O��w�G��1÷�O���U÷FHGp��FHG��[�O� ¢ ø ¢ ��� úK¢ ÷N÷FHG J
¢ �>G÷�O�>G ú � ¢ ��G�� ¹ GC���O�H�m�O� ¢ �	�K ¶ �HG�� ¶ KP�=É ¢ �G ¢B} Ç �HG(�PK ¢ ø���KP�.� J �Q�H� ¢ �K ¤ KP÷^÷LKmMNGC���KP���Ñ÷Fn� J ÷ ¢PJ É ¶^¢PJ ÷LK

G'øO�O�Y�O� ¢ ÷LG ¢N¹ GC� � ÷LG����VK�� J'ú �����	K��>��KP�
÷ ¢£¤ øVG úE¢ �n�pMNKP÷LG���÷� ¢ øWø � F ¢£³'¢ ���HK�� J Fu��� ¢ � ¢ �1÷� ¹ �b÷ �P}¦IF�G�÷�QøOG J �^� J ÷ ¢ ø J K ¤ G��O� J MNG��1÷LG�� })º �PK ¢ øN��KP��÷FHG{¦�¦�ù�¥ ¶^¢PJ ÷LK[�O� J MNG��1÷�÷F�G|÷�WøVG J �[KP�G ¢ �C�C�H� ¢ ÷LG'ø �÷F ¢ �N÷F�GTFh�n� ¢ �>G � G ¢ ���;÷FHGC�GC��KP�GI�G����n�	G�÷FHGI�HGCG��Y��KP�
�^�Eøb÷�OM*øVGE�O� J MNG��1÷�VK�� J�} ���H���O���{ø ¢ ������F ú �GCG��w÷L� �Pú¢ ��� ÷L� ¢ � J MNKP�
÷ ú*¢ �h��� ¤ GC�IKP�#�HGC��G��1÷ J � ¢ �sKu�C�C���TK���÷F�G.÷�QøVG J �O��÷FHG_��KP���gKP� J �	� ¢ ÷��F�G JVú �	� ¢ �
É JVú �PK����PG JVú
��� J �	KAøVKP���O�H� ú)¢ ���ÄGC�K J �VK��]KP� J �H�� ¢ �	G JC} ¦TFHGZG ½5¢ �[�O� ¢ ÷�VK��fKP��÷FHGx÷�WøVG J ��GV÷LGC���[�O�HG J �V��÷FHG � �HGCG��Ï÷LK ¤ G
�GCM*ø ¢ �	G��pKP�I�GCM ¢ �O�G�� } ¦IFHGR÷ � Mn�Q� ¢ ø,M��KB�	G����H�G J �Q� ¹ KAø ¹ G ¹ � J � ¢ øN�O� J MNG��1÷�VK��UKP��G ¢ ��FU÷�QøVG{÷LK J GCG_�V�?÷FHGC��G�� J¢ � � � ¢ � ¢ �PG ¢ ���x÷FHG�� ¢PJJ G JJ �>G���÷ ¢ ����� ¢ ÷LGC�PKP��� ³'¢ ÷�VK��\KP��÷FHG��HGC��G��1÷ J^¢ �C�	KP���n�O�H�Y÷LKm��GV÷ ¢ �QøVG�����FHG��=ÉhøO� J ÷ JC}
Ç ¢ ÷LGC� úE¶ KP�=É�KP���HGC� J�¢ �G�� JJ �HG��U��KP�I�GCM ¢ �O�.KP�9�Q����� ¹ �O��� ¢ øE÷�QøVG JC}

Ç �bÉPG ¢ � � ��G J �V����M���Ku�	G JJ'ú�J
¢ ��GV÷ �wý �����O�HG��Ä�HG J �V��� J ÷ ¢ �
÷ Jq¶ �b÷F��O�HG��w÷�V� � �O����÷F�G[�PK ¢ ø J ��KP�.÷F�G JL�BJ ÷LG��¢ ��� ÷FHG_�	K�� J ÷L� ¢ �O�w÷ J ���n�HGC� ¶ Fn�O��F�÷F�G JL�BJ ÷LG����_� J ÷TKPMNGC� ¢ ÷LG } ¦IF�G�F��V��F ý øOG ¹ G'ø��PK ¢ ø J ��KP�|÷FHGY¦�¦�ù�¥ ¢ �G÷LK Æ
²�} ö � J MNG��1÷�÷FHG.÷FHGC��� ¢ ø,÷�QøOG J ��KP�(� ¢ � ¢ �PG�� ¢ � J G��\���H���Q�H�Nø ¢ ������F ú �GCG���÷L� �Pú�¢ ����÷L� ¢ � J MNKP�
÷ }
±u}�º M�M*ø �T¶^¢ ÷LGC�M��KuK � �H�[��FHG��[�O� ¢ ø J ÷LK;÷FHGq÷FHGC��� ¢ øo÷�QøVG J�}

� � ¹ �V�K����>G��w÷ ¢ øP�	K�� J ÷L� ¢ �O��÷ J �HG'øO�O�Y�b÷�F�K ¶ ÷F�G J G#�PK ¢ ø J � ¢ � ¤ G ¢ ��F��VG ¹ G�� ¢ �����O��G���÷�V� � �O�H�^÷FHK J G
�	K�� J ÷L� ¢ �O�w÷ JVú
M ¢ �
÷�Q�C�Eø ¢ �=ø � ÷FHG J
¢ ��GV÷ � �	K�� J ÷L� ¢ �O��÷ J'ú � J�¢ �pG ¢ �=ø � �PK ¢ ø��O� J
¢ ��GV÷ �wý �����O�HG��t�HG J �V��� }¦IF�G
G�� ¹ �V��K����>G��w÷ ¢ øÈ�	K�� J ÷L� ¢ �O��÷ J K��z÷FHG J�uJ ÷LG��W�HG J �V��� J ÷LG��¿���K��ÉM`F �BJ �O� ¢ øÈM��KPMNGC�
÷�VG J KP�5÷FHG Ç � ¤ �b÷ ¢ øù#��Ku�	G JJ �O�H� ¡ ¢ �C�WøO�b÷ � þ Ç ù ¡ � ¢ ÷A�z¥ �|úÈJ ����F ¢PJÂJ � ³ GT�	K�� J ÷L� ¢ �Q��÷ J K��;÷FHG(MnF �uJ �Q� ¢ ø JL�BJ ÷LG��b�	K��[M�K���G���÷ J�¢ ���÷FHGm�HG��	G JJ �Q÷ � KP� ¢ � � �[K ¤ �QøVG_�K ¤ KP÷�O���	K��>MNK��HG��w÷ J ÷LKU�HG ¢ ø ¶ �b÷F��	�K ¶ ��G�� ¶ KP�
É ¢ ��G ¢PJR¢ ���s��KP��Fh�n� ¢ � J÷LK ¤ GR�O��÷FHG ¢ ��G ¢B}Â�C½5¢ �>M*øOG ¶ KP�
É ¢ �G ¢ G�� ¹ �V�K����>G��w÷ ¢ ø��	K�� J ÷L� ¢ �O�w÷ J ��KP��÷FHG.¦�¦�ù^¥ ¢ �G Æ

Ê�Ë�ÌEÆ ¦IFHG ¶ KP�
É ¢ �G ¢PJ KP��÷F�G Ç � ¤ �b÷LGC�{ù#�KB�	G JJ �Q�H� ¡ ¢ �C�QøO�b÷ � þ Ç ù ¡ �(� ¢ � ¤ G ¹ GC� � �	�K ¶ �HG�� }¦TFHGT� ¢ �C�QøO�b÷�OG J M��K ¹ �O��G ¢ �C�	G JJ ÷LK ¢ øWø ¢ �G ¢PJ KP�o÷FHG(KP� ¤ �b÷LGC� J ÷FH�K��H��Fx÷FHG2� J GIKP���Q��÷L���Q� ¢ ÷LG
M�ø ¢ ÷L��KP��� J ÷F ¢ ÷ ¢ �G�ø ¢ �	G�� ¶ �b÷F�M*øO��� ¤ �O�H� úÈ¶ �V���O��� ú �	KP����Q�HKP� JVú øO�V�9÷�O�H�I�HG ¹ �O�	G JVú GV÷� }Cº �~÷LGC�
G��w÷LGC���O���T÷FHG_� ¢ �C�QøQ�b÷ �Pú ÷FHG�KP� ¤ �b÷LGC� J�¢ ��G.w ¢ �
ÉPG����HM ¢ ��� øVG ¹ G'øOG�� } ¥B� ¤nJ ÷ ¢ ��÷� ¢ ø J ÷L�����1÷�H��G÷F�G�� J�¶ �O�H� J�¢ �K��n��� ¢ ��� J �H���K������ J ÷FHG�KP� ¤ �b÷LGC�(K�� ¢ øQø J �O�HG J�¢ ��� ¢ ÷ ¢ øQø?øVG ¹ G'ø JC}^Ã �b÷F÷F�G>G ½ �	GCME÷�OK���KP��÷F�G2w ¢ �=É J ÷ ¢ �n� J ÷F ¢ ÷ J �HM�MNKP�
÷|÷FHG>KP� ¤ �b÷LGC� JVú ÷FHGm�nKuKP� J M ¢ �	G[�n�V�G��1÷
ø �¤ G��HG ¢ ÷F§÷FHG\KP� ¤ �Q÷LGC�[� J �O���Q÷� ¢ øQø � �VøVG ¢ � ¤ �5÷N÷FHG J �H��K����n���O�H� J ÷L�����1÷�H��G\� ¢ � ¤ G ¹ GC� �
�	��K ¶ �HG�� }

Ê�ËpÍ,Æ ¦IFHG��>K ¤ �QøOGt�K ¤ KP÷p�^� J ÷pG��w÷LGC��÷FHG�� ¢ �C�QøO�b÷ � ÷FH�K�����FÎMNGC� J K����HG'ø ¢ �C�	G JJ ��KhKP� J�²�}Q²
�[GV÷LGC� J þ {�±�� � ¶ �Q�HG } ¦IFHG�ø ¢�� K��5÷ ¶ �b÷F��Q�§÷FHG Ç ù ¡ ¢ øWøVK ¶TJ�¢ øVG��H�P÷FXKP� ±u}ªy �>GV÷LGC� Jþ ²C�P�P� �Â��KP��÷F�G(�K ¤ KP÷ } ¦IFHGC��G ¢ �G J K��>G J ÷L�����1÷�H� ¢ ø ¤ G ¢ � J�¶ FHK J GTFHG��O��F�÷ J�¢ �G ¢PJ øVK ¶ª¢PJ²�}¯-�y �>GV÷LGC� J þ -x�P� � ú5¤ �5÷
K����	G(���n�HGC�K÷FHG(KP� ¤ �b÷LGC�K÷F�G�÷�QøVG(FHG��V��Fw÷ J � ¢ �H�PG(����K�� ¢£¤ K��5÷ ±u} �
�[GV÷LGC� J ÷LK { �>GV÷LGC� JC} ¦IFHGI�	K��[M ¢ �1÷
�KAøWø ý �O�^��KP���qKP��÷F�GT�>K ¤ �QøOG J�uJ ÷LG��Ï�_� J ÷
� ¢ �HG�� ¹ GC�÷F�G J G J M ¢ �	G Jy¢ ��� ¢ ø J Kt� ¢ � J GZ�Q÷ J �O� J MNG��1÷�VK�� ¢ ���]�O�xwLG��1÷�VK��fG · ���OMn�>G��w÷_�HMÏ÷LK�F�G��V��F�÷ J
KP� { �>GV÷LGC� J ÷LK��G ¢ ��FÆ�O����� ¹ �O�n� ¢ øC÷�QøVG JY¶ Fn�QøVG J ÷�QøQøA�>GCGV÷�O�H� ¢À² �[�QøQøO�Q�>GV÷LGC� ¢ �C�C��� ¢ � �
��G · ���O�G��>G��w÷ }
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Ê�ËUÑoÆ�º ���n�b÷�VK�� ¢ øh�	K�� J ÷L� ¢ �O�w÷ J �O� ¹ KAø ¹ GE�>K ¹ �O�H� ¢ �K������Y÷FHGE�	�K ¶ �HG�� ¶ KP�
É J M ¢ �	G } ¦IFHGA�K ¤ KP÷

�^� J ÷_�HGC�PKP÷� ¢ ÷LG�w ¢ �=É J ÷ ¢ �n� JVú �	KAøO���[� J'ú�¶ KP�=É J ÷ ¢ �n� JVú � ¢£¤ øVG JVú6¢ �n�fFHK J G J�} ö � ¢ �����b÷�OK�� ú÷F�GC�G ¢ ��GEF ¢ �H���O�H�2�	KP��� JVú �Vø ¢ �>M JVúP¢ ���mFHK J G JC})ü G�� ¢ � J G^÷FHGE�K ¤ KP÷��[�O��F�÷9� ¢ � J G.� ¢ � ¢ �PG÷LK�÷FHG\�P�K����n�ÒK ¤nJ ÷ ¢ �VøVG JVú � ¢£¤ øVGt�	K ¹ GC� JT¶ �QøQø ¤ G\� J G��Ò��KP�[M��KP÷LG��1÷�OK�� ¢ ���À÷FHGs�K ¤ KP÷
J�uJ ÷LG��Ó�_� J ÷�÷L� ¢'¹ GC� J G.÷FHG J G��	K ¹ GC� J�}

Ç ÷F�GC�T�HG J �V���p�	K�� J ÷L� ¢ �O�w÷ J K���÷F�G.¦�¦�ù^¥��O���VøO����G Æ
Ô ¼2J GmKP��÷F�Gy¦�¦�ù�¥s�_� J ÷��HKP÷��HGC� ¢ ÷� ¹ G'ø � �O�>M ¢ �1÷|÷FHG^�`�V��Fw÷ J ��FHG����*øVG J KP��÷FHGmKP� ¤ �Q÷LGC� J �[KP�Gy÷F ¢ �÷F ¢ ÷IKP�)÷FHGR� ¢ �u� ¢ ø JL�BJ ÷LG�� ¤ G��O���^��GCM*ø ¢ �	G�� }
Ô ûF¢ �O�w÷LG�� ¢ ���	G^�	K J ÷ J KP�%÷FHG.¦�¦�ù�¥��^� J ÷I�HKP÷IG ½ �	GCG��tÕ_�HKAøQø ¢ � J M�GC� � G ¢ � }
Ô ¼2J G_KP�%÷F�G.¦�¦�ù^¥��_� J ÷T�HKP÷(� ¢ � J GRKP�(�	K��w÷L��� ¤ �5÷LGq÷LK ¢ �t��� ¢ �C�	GCME÷ ¢£¤ øOG.øVK JJ þ ¢ �C�C�O�HG��w÷�� ¢PJ ��G � �HG��¤u� ¥BFu�5÷�÷
øVG�� ¢ � ¢ �PG��>G��w÷ }
¦IF�GT�HG � ���Q÷�VK��^KP� ¢ � ¢ �C�C�O�HG��w÷
��KP��÷F�� J�JL�uJ ÷LG��Ï� ¢ � ¤ G.��K������[K��Tù ¢ �PG ²�yPÐ.¢ ���;÷FHG(F ¢£³'¢ ��� J K��xù ¢ �PG²�Ð��B} º2J�¶ �b÷Fs� ¢ � �\JL�BJ ÷LG�� JVú M����VKP���b÷� ³ �O�H�y÷FHG^F ¢£³'¢ ��� J�¤h�\J G ¹ GC���b÷ � � J G��HK�����Fs�O� ÷F�� J � ¢PJ Gz÷LK ¢PJJ � J ÷�÷FHG

G��H���O��GCGC� J �O�>� ¢ ÉB�O�H���HG��C� J �VK�� J �������O�H���HG J �V��� } ¥uK��[GV÷�O�>G JK¢ M���G'øO�O�[�O� ¢ � � F ¢£³'¢ ��� ¢ � ¢ ø �uJ � J � J MNGC���KP���>G��
� J �Q�H� ¢ ��� J É�� ¢ ÷L��� ½ ÷LKt�HGV÷LGC���[�O�HG[FHK ¶ �^����FÖG Å KP�
÷ ¶ �WøQø ¤ G[Mn�5÷��Q��÷LK\G'øQ�O�[�O� ¢ ÷�Q�H�UKP�_�	K��w÷L�KAøQøO�O����÷FHG
F ¢£³'¢ ��� Jx¢ ���8�O�Î� ¢ Éu�Q�H�Á÷L� ¢ �HGCK Å,J �O�*��G J �V��� } Ç �bÉPG'øO�OFHKuKB� ú�¢ ÷�÷F�� J MNK��O��÷ ú � J ���5ÉB�HK ¶�¢£¤ øOG ¤ �5÷ J K��>G÷ � MNGtKP� J �H���KP� ¢ ÷LG ú øO�bÉPG��[�b÷�O� ¢ ÷� ¤ �QøO�Q÷ �Pú�¢PJ �HG��>K�� J ÷L� ¢ ÷LG��X�O�Ä¥BG��1÷�VK�� ²C�B}ª0u}z{ �	K��EøO� ¤ G�� J G�� } ö ��÷FHG¦�¦�ù^¥�G ½5¢ �>M*øOG ú
J G ¹ GC���b÷ � M�øO� J ÷FHGp× º ¥ º MNKAøO�Q� � �HG J �	��� ¤ G��ÄK�� ²�y�- � Jy¢ �HG · � ¢ ÷LG } ¦�K��HG��C�O�HGU�HKP÷y÷LK
�	K�� J �Q�HGC� J K��>G�KP�%÷FHG�F ¢£³'¢ ��� J�¢ ÷ ¢ øQø ¶ K��EøO� ¤ G�MNK��O��÷
øOG JJ^¢ ���\� ¢ �H�PGC��K�� J�¢ ÷�÷F�� J.J ÷ ¢ �PGRKP���HG ¹ G'øVKPMn�>G��w÷¢PJ øO�bÉPG'øQ�OFHKuKu�Ä� J �HKP÷>�HGV÷LGC���[�O� ¢£¤ øVG }Áº2J ÷FHGp�HG J �V���]M��KB�	GCG�� JN¢ ���Ò�HG��C� J �VK�� J �_� J ÷ ¤ Gp� ¢ ��G ú
J MNG��C� � �¢ �����Q÷�VK�� ¢ øA�O�H��KP��� ¢ ÷�VK��]� ¢��Ï¤ GZ��K������Ï÷LK ¤ GU� J GC�À�Eø ¢ ��� ¢ � · ���O�G�� ¢ ÷N÷F ¢ ÷N÷�O�>G }�º �9÷LGC�;÷FHG JL�BJ ÷LG��
�HG J �O���f� J �	K��>M*øVGV÷LG�� ú �O�I�b÷_� J �HGV÷LGC���Y�O�HG��Á÷F ¢ ÷ J K��[G�F ¢£³'¢ ��� J � ¢ �n�HKP÷ ¤ G ¢ �HG · � ¢ ÷LG'ø � F ¢ ���*øVG���KP�y÷FHG
�	K��>M���K��[� J G J �G · ���V�G��T÷LKmF ¢ ���EøVG�÷FHG�� ¢ �G�÷LKuKm�P�G ¢ ÷ ú ÷FHG���÷FHG{øO�O�[�Q÷ ¢ ÷�VK�� JC¶ K��EøO� ¤ G2�HKB�C���>G��w÷LG��pþ ¢PJ
�HG J �	��� ¤ G��f�O� � F ¢ ME÷LGC� ²C� � ¢ ���Ò�HG��C� J �VK�� Jq¶ K��EøO�fF ¢'¹ G�÷LK ¤ G�� ¢ �HG ¢ ÷y÷F ¢ ÷_MNK��O�w÷ ¢£¤ K��5÷z÷FHG���� J É J KP�
� J �Q�H�T÷FHG JL�BJ ÷LG�� }Rº ÷{÷F ¢ ÷2M�K��Q��÷ ú FHK ¶ G ¹ GC� ú ÷F�G^�O����KP��� ¢ ÷�VK��s�HG��	G J�J
¢ � � ÷LKU� ¢ ÉPGN÷FHK J G^�HG��C� J �VK�� J�¶ �QøQø
�>KP�GzøO�bÉPG'ø �;¤ G ¢È¹�¢ �Qø ¢£¤ øVGR÷F ¢ � ¤ GC��KP�GR÷FHG���G ¹ G'øVKPMn�>G��w÷.M��KB�	G JJ�¤ GC���O� J�}º �~÷LGC��÷FHGTF ¢£³'¢ ��� J�¢ �G(�O�HG��w÷� � G�� ú�JL�BJ ÷LG�� ý øOG ¹ G'ø J
¢ ��GV÷ �wý �G'ø ¢ ÷LG��Z�G · ���V�G��>G��w÷ JK¢ ���Y�HG J �V���[�	K�� J ÷L� ¢ �O�w÷ J¢ �GY��GC��� ¹ G������K��¾÷FHG�� }xº(Jq¢ �ÖG ½`¢ �>M�øVG ú ��KP��F ¢£³'¢ ���fØ|Ì ú%¢\JL�BJ ÷LG�� ý øVG ¹ G'ø J
¢ ��GV÷ � �HG J �V�����	K�� J ÷L� ¢ �O�w÷�� J÷F ¢ ÷N÷FHG\�[K ¤ �QøVG��K ¤ KP÷mM��KB�	G JJ �O�H���^� J ÷>�HKP÷>�G J �*øb÷^�Q� ¢ � � ÷�QøVG Jy¤ G��O�H���[� JJ G��]�Q�Ô÷F�G\�O� J MNG��1÷�VK��ÄKP�¶^¢ ÷LGC�M��KuK � �H�^M��KB�	G JJC}Cû KP�G��HGV÷ ¢ �QøVG����HG J �V���Z�	K�� J ÷L� ¢ �Q��÷ J�¶ �QøWø ¤ GT�PG��HGC� ¢ ÷LG��p�n�H���O�H�.÷FHG J=¢ ��GV÷ ��ý �����Q�HG��
�HG J �O���UM��KB�	G JJC}¦�KY�PGV÷ J ÷ ¢ �
÷LG�� ú7¢ �PG��HGC� ¢ ø JL�BJ ÷LG�� ¢ ����F��b÷LG��1÷�H��G_�^� J ÷ ¤ G J G'øOG��1÷LG��Ïþ ¡ �V���H��G_� }Q² � } Ç GV÷C� J�¢PJJ ���>G.÷F ¢ ÷÷FHG2�O���b÷� ¢ ø*¦�¦�ù�¥ ¢ ����Fn�b÷LG��1÷�H�G��	K�� J � J ÷ J KP� ¢ �>K ¤ �QøOG ¤*¢PJ G(K�� ¶ Fn�O��FT÷LKhKAø J�¶ �QøWø ¤ G(�>K����w÷LG�� ú �O���VøO�n���O�H� ¢
� ¢ ���OMn�Eø ¢ ÷LKP� ¢ ��� ÷F ¢ ÷�M�GC����KP��� J ÷FHG#M���Ku�	G JJ �O�H� ¢ ���_�	K���÷ ¢ �O� J ÷FHG ¹ � J �VK�� ¢ ��� ¶�¢ ÷LGC�Mn�KhK � �H��÷LKuKAø JC} ¦IF�� J¹ GC� � G ¢ �=ø � �HG��C� J �OK��>� ¢��y¤ G.��F ¢ �H�PG�� ¢ �~÷LGC��÷FHG J
¢ ��GV÷ �wý �����O�HG��Z�HG J �V��� J ÷ ¢ �
÷ JVú�¤ �5÷ J K��>G ¹ GC� �Y¤*¢PJ �Q�.�O���b÷� ¢ ø¢PJJ �n�>ME÷�VK�� Jz¢ �GU�HG��	G JJ
¢ � � ÷LK J ÷ ¢ �
÷y÷FHGZMn�Ku�	G J�JC}Fû KP�GU�HGV÷ ¢ �QøVG��]�HG J �O���f��G ¢ ÷�H�G JY¶ �QøWø ¤ GY�PG��HGC� ¢ ÷LG��
���H���O�H�.÷F�G J
¢ ��GV÷ ��ý ���n�O�HG��p�HG J �O���UM��KB�	G JJC}Cº(J ÷FHG��	K����	GCME÷ ¢ ���U�HGV÷ ¢ �WøVG��p�HG J �V����M���Ku�	GCG�� J'ú �O�H��KP��� ¢ ÷�VK��
�PG��HGC� ¢ ÷LG�� ¢£¤ K��5÷UF ¢£³'¢ ��� J�¢ ���8�HG J �V���Ð÷L� ¢ �HGCK Å,J � ¢�� øOG ¢ �Ð÷LKÒ��F ¢ ���PG J �O�§÷FHG��O���Q÷� ¢ ø.�	K�� � ���H� ¢ ÷�VK�� }º øb÷LGC��� ¢ ÷� ¹ G'ø �Pú �_�EøQ÷�VM*øVG��HG J �V���s�	K�� � ���H� ¢ ÷�OK�� J � ¢���¤ GR�	K�� J �Q�HGC�G��p�O�UM ¢ � ¢ øQøVG'ø }ö �Y÷FHGA�Q���b÷� ¢ øh� ¢ �����O� ¢ ÷LG ¢ ����F��b÷LG��1÷�H�GqþÀ�	K��w÷L�KAø J ÷L���n�1÷�H�G®� úA¢ �HG��C� J �VK��^� J � ¢ �HG�÷LK��O�w÷L�Ku�n���	G ¢ Fu��� ¢ �
KPMNGC� ¢ ÷LKP�E�O�[KP����GC��÷LK J �HMNGC� ¹ � J GE�K ¤ KP÷Â�>K ¹ G��>G��w÷ ¢PJAJ K^� ¢ � � KP�o÷F�G(F ¢£³'¢ ��� J�¢ �G(�G'ø ¢ ÷LG��x÷LK^�>K ¹ G��>G��w÷ }º ÷N÷FHG J
¢ �>G�÷�O�[G ú �b÷m� ¢��Ô¤ Gp�O�[M�� ¢ �1÷�O� ¢ øÂ��KP� ¢ �]KPMNGC� ¢ ÷LKP�N÷LK J �Q�>M*ø � �>K����Q÷LKP�Y÷F�G�KP÷F�GC� ¢ �1÷� ¹ �Q÷�VG J
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Ù �V���H�G�� }OÚ£ÆÂÛq�.Ü �����O� Ü ÷LG�Ýh÷L�����1÷�H�G���KP��÷FHG�ÞTÞ�ùAÝ
J K�÷FHG � � J ÷^ßPGC� J �VK��ÒKP�|÷FHG JL�BJ ÷LG�� Ü ����F��b÷LG��1÷�H�Gt� J ÷LKÖF Ü ßPG�÷F�G\ÞIÞ�ùAÝÄ�	K��w÷L�KAø JL�BJ ÷LG��à�Q�]��F Ü ��PG\KP�÷FHG^KP÷FHGC� Ü �1÷�VßB�b÷�VG J2Ü ��� ÷LKUF Ü ßPG^áNKP÷FU÷FHGmÞIÞ�ùAÝ Ü ���U÷FHG � K���÷L�KAø S KuK��ãâ2MNGC� Ü ÷LKP� J F Ü �Gm�	K���÷L��KAø�KP�
�>K®ßPG��>G���÷ } ÞIFHG J�Ü ��GV÷ ��ý �����Q�HG��Z��G J �V���[Mn�Ku�	G J�JVú �O�n�VøO�����O���RÝHÞ�ù Û.ú�ä �QøQøH�O�HG��w÷�V� � ÷FHG(�O�[M*øO�O� Ü ÷�VK�� J KP�o÷F�� J
�HG��C� J �VK�� Ü ��� ä �QøWø ÜPJJ � J ÷Â�O� Ü � Ü ø �uå �O�H�q÷F�G Ü øQøOKu� Ü ÷�VK��ZKP��÷ ÜPJLæBJ ÷LKz÷F�G(ß Ü ���VK�� J �	K��>MNK��HG��w÷ J ÷LK>�HGV÷LGC���[�O�HG÷FHG J�Ü ��GV÷ � ÷L� Ü �HGCK�ç J �O�hßPKAøVßPG�� }ö �Ï÷FHG�� Ü �n���O� Ü ÷LG J ÷ Ü �
÷�Q�H� Ü ����F��b÷LG��1÷���GÁþÀ�	K���÷L�KAø J ÷L�����1÷�H�G®� ú ÷FHGC�GU� JmÜ � Ü �E÷LK�� Ü ÷LG��Æ�KPáNKP÷ ä KP� æ
M*ø Ü �n�HGC��÷LKÆM��K�ßB�O�HGp÷FHG�K®ßPGC� Ü øQø�Mn�Ku�	G J�J �O�H�]�PK Ü ø J\Ü ���Ä÷ ÜPJæuJ ��KP��÷FHGÖÞTÞ�ùAÝ }EÛ øVKu� Ü ÷�OK�� JL�uJ ÷LG��j� J
�HGCG��HG���÷LK>Mn�K�ßB�O�HG��O�H��KP��� Ü ÷�VK��x÷LKN÷FHG��>K®ßPG��>G���÷(�	K���÷L�KAøWøVGC� Ü áNK��5÷^÷FHG��C�H��G��w÷�øVKu� Ü ÷�OK��ZKP�%÷FHG��KPáNKP÷ }
Û � Ü �[GC� Ü � J � J G��y÷LK�Mn�K�ßB�O�HGE�O�H��KP��� Ü ÷�VK��Y÷LKR÷FHG.Fu��� Ü �>�	K��w÷L�KAøQøVGC� ÜPJ ÷F�GI�	K���÷L�KAøB��KhK�� ä �WøQøÈáNG�øVKB� Ü ÷LG��
Ü ÷ Ü �n� J ÷ Ü ���	G����K��v÷FHG�KP��án�b÷LGC� } ÞIF�G��KAøVG�KP�)÷FHG�KP÷FHGC�2�	K��>MNK��HG���÷ JTJ FHK��EøO�UáNG�KPáußu�VK�� JC}

ÞIF�GpM��KPMNK J G��è�HG J �V���ÆF ÜPJ ÷ ä KÄMNKP÷LG���÷� Ü øT�>K�ßPG��>G��w÷Z�	K��w÷L�KAøQøOGC� JVúEJ Kf�	KuKP�����O� Ü ÷�OK��ÆM��KPá*øOG�� Jmä �QøQø
F Ü ßPG�÷LK�áNGYG'øQ�O�[�O� Ü ÷LG�� }\é Fn�QøVG;÷FHG�KPMNGC� Ü ÷LKP�>�	K��EøO�]�	K���÷L��KAø Ü øQø
�>K®ßPG��>G��w÷ ú ÷F Ü ÷>� Ü�� áNGZ�	K�� J �Q�HGC�G��
�O�>Mn� Ü �1÷�O� Ü øN���VßPG�� ÷FHGRM��KB�	G JJ �Q�H�>�G�êu���V�G��>G��w÷ JC} Þ�K ÜPJJ � J ÷ ä �Q÷F�÷F�� J �HG��C� J �VK��UM��KB�	G JJVú G��H���O�HGCGC� J � Ü��
�	�G Ü ÷LG Üsë�ì � ë��îíNïEìL��ì�íH�	�L�PïÀð£ì �Hñ Ü �n�pMNGC���KP��� Ü Fh��� Ü ��÷ ÜPJLæpÜ � Ü ø �BJ � JRò {ÈÐ`ú�ÚPÚ�-�|~}

ÞIF�G JÜ ��GV÷ �wý �����O�HG��]�HG J �O���ÖM��KB�	G JJVú �O�n�VøO�����O���pÝBÞ�ù Ûzú�ä �QøQø#�O��G���÷�V� � ÷FHG��Q�>M*øO�O� Ü ÷�OK�� J KP��÷FHG�á ÜPJ �O�
�HG��C� J �VK�� J �O� ÷F�Gm� Ü �n���O� Ü ÷LGY÷ ÜPJLæBJ�Ü ��� ä �QøQø ÜPJJ � J ÷��O� Ü � Ü ø �uå �O�H�x÷FHG Ü øQøVKB� Ü ÷�VK���KP��÷ ÜPJLæBJ ÷LK�÷FHGmß Ü ���VK�� J
�	K��>MNK��HG��w÷ J ÷LKY��GV÷LGC���[�O�HG{÷FHG JÜ ��GV÷ � ÷L� Ü �HGCK�ç J �O�hßPKAøVßPG�� }

ÞIF�G JÜ ��GV÷ ��ý ���n�O�HG��f��G J �V����M��KB�	G JJ � J �HK ä �G Ü � � ÷LK J ÷ Ü �
÷ }�ó(J �O�H��÷FHGY�O����KP��� Ü ÷�VK�� Ü øV�G Ü � ��J MNG��C� ý
� G�� ú M Ü �
÷�O�C�Eø Ü �3ø � ÷FHGR�PG���GC� Ü ø,�À�����1÷�VK�� Ü øN��G J MNK�� J �Ván�WøO�b÷�VG JÂÜPJJ �V���HG���÷LKZG Ü ��Ft�	K��>MNK��HG���÷ ú �HG J �V���HGC� J.ä �QøQø
�O�HG��w÷�V� � MNKP÷LG��w÷� Ü øQø � F Ü�å�Ü ���HK�� J �	K���÷L�KAø Ü �1÷�VK�� J á � G Ü ��FÒKP��÷FHG JL�uJ ÷LG����	K��>MNK��HG��w÷ J ÷F Ü ÷^�	K��*øO�ÖßB�VK ýø Ü ÷LGR÷FHG JÜ ��GV÷ � �	K�� J ÷L� Ü �O�w÷ JVú �HGV÷LGC���[�Q�HG�÷F�GR� Ü � JÜ øN� Ü �1÷LKP� J ÷F Ü ÷I�	K��EøQ��øVG Ü ��÷LKN÷FHG J G�F Ü�å�Ü ����K�� J �	K���÷L��KAø
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Ü �1÷�VK�� J'úNÜ �n�sM���GCßPG���÷�KP���	K���÷L��KAø6÷F�G����Q� ÷FHG JL�BJ ÷LG��ü�HG J �V��� } ÞIFHG^M��KB�	G JJ ÷Fh� J �Q�ÈßPKAøVßPG J2Ü ÷LKPM ý �HK ä �
�O�HG��w÷� � � Ü ÷�OK��[KP� J �	G�� Ü ���VK J �O� ä F��O��FN÷FHG JÜ ��GV÷ � �	K�� J ÷L� Ü �O�w÷ J �	K��EøQ�[áNGIßB�VKAø Ü ÷LG�� } ÞIFHG J �	G�� Ü ���VK J � Ü �x÷FHG��
áNGR� J G���÷LK[���n�O�HGR�>KP�GR��GV÷ Ü �QøVG��\�HG J �V���p�HG��C� J �OK�� JC}ö ���PG���GC� Ü ø úPJÜ ��GV÷ �wý �����O�HG��^�HG J �V���^�O�hßPKAøVßPG J�� � J ÷ Ü ÷�÷LG��[ME÷�O�H�|÷LK(G'øQ�O�[�O� Ü ÷LG�÷FHGAF Ü�å�Ü �������K�� ÷FHGÂ��G J �V���
Ü ��� ú �O��÷F Ü ÷R� J ��KP÷�M�K J�J �Vá*øVG_KP�R�G�êu���V�G J ��� Ü �C�	GCME÷ Ü á*øVGN÷L� Ü ��GCK�ç JVú �G������C�Q�H�x÷F�G;øO� æ G'øO�OF�KhKB��÷FHG[F Ü�å�Ü ���
ä �QøWø�Ku�C�C��� ú �G������C�O����÷FHGU�HGC� Ü ÷�VßPGU�	K�� J G�êu�HG����	G J KP��÷FHG�F Ü�å�Ü ���Ò�V�.�b÷_��KhG J Ku�C�C��� ú�Ü ���Ä�Q�>M*øVG��>G��w÷�O�H�
�	K��w÷�O�H�PG���� � M*ø Ü � J ��KP�TøQ�O�[�b÷�O���t� Ü � Ü �PG }�û KP��G Ü áNK��5÷[�HG J �V���ÒMn�Ku�	G��n�H�G J � J M���G J G���÷LG��*�O�À÷FHGs�HG	ý`÷
J G��1÷�VK�� }

Û2J ��G J �V���Y��G��C� J �VK�� J
Ü �G(� Ü ��G úuÜ �UÝBÞ�ù Û�ý á ÜPJ G��ZF Ü�å�Ü ��� Ü � Ü ø �uJ � J � J � J G��;÷LKm�O�H��KP���Ó÷FHG J G(�HG��C� J �VK�� JC}
�
Ü �3ø � �O�y÷F�G JL�BJ ÷LG��Ï�HG J �V���mM��KB�	G JJVú øQ�b÷�÷
øVG.�O�H��KP��� Ü ÷�VK��>� J�Ü ß Ü �Qø Ü á*øVG J KR÷FHGTF Ü�å�Ü ��� Ü � Ü ø �BJ � J9ä �QøWøháNG.ßPGC� �
�PG��HGC� Ü ø Ü ÷ � � J ÷ Ü ��� ä �QøQø,áNG_�G � �HG�� Ü ��� Ü �����>G���÷LG�� ÜPJ�Ü �����Q÷�VK�� Ü ø��Q�H��KP��� Ü ÷�VK��pG��>GC���PG J ÷FH�K��H��FU÷FHG
JL�BJ ÷LG��þ��G J �V��� Ü �1÷�VßB�b÷�VG JC}

Ù KP�C÷F�GÂG	ý Ü �>M*øVG ú øVGV÷C� J ��Ku�C� J K��Y÷FHGA�KPáNKP÷9�O� J ÷ Ü án�WøO�b÷ � F Ü�å�Ü ��� } ÞIF�G � � J ÷��PK Ü ø J FHK��*øO�RáNG�÷LK(G'øO�Q�[�O� Ü ÷LG÷FHG>F Ü�å�Ü �����Q� ÷FHG JL�BJ ÷LG��ÿ�HG J �V��� } â��HG äEÜ�� ÷LK�G'øQ�O�[�O� Ü ÷LG^MNKP÷LG���÷� Ü ø��Q� J ÷ Ü án�QøQ�b÷ � � J ÷LKp� Ü�æ GN÷FHGm�KPáNKP÷
á ÜPJ G J KUFHG Ü ß � ÷F Ü ÷��b÷T� Ü ����KP÷(áNG��	K��>Gm��� J ÷ Ü á�øVG ú �HKU� Ü ÷�÷LGC��FHK ä ÷FHG^� Ü ���VMn�*ø Ü ÷LKP� Ü ����� J M�K J �b÷�VK��HG�� }
Û FHG Ü ß � á ÜPJ G ú FHK ä GCßPGC� ú �	K��EøQ�Ö�O���	�G ÜPJ G;÷FHGZ� Ü � Ü �PGZ� Ü � J G��Öá � ÷F�G[á ÜPJ G��	K��[�O�H�s�Q��÷LKs�	K��w÷ Ü �1÷ ä �b÷F
Ü Fh�n� Ü ��KP��KPáBwLG��1÷�KP�R� Ü�æ G[�b÷������Z�C�EøQ÷T��KP� ä KP� æ GC� J ÷LKp� Ü �h� Ü øQø � �>K®ßPGN÷FHG>�KPáNKP÷�K��5÷�KP��÷FHG äEÜ�� �O�
Ü �pG��>GC���PG���� ��J �b÷� Ü ÷�VK�� }#Û � Ü øb÷LGC��� Ü ÷�VßPG J KAøO�5÷�OK��p� J ÷LKY� Ü�æ Gq÷FHG�á ÜPJ GqøVK��H� Ü ��� ä �Q�HG J KN÷FHGR�>K��>G��w÷
�	�G Ü ÷LG��tá � ÷FHG�KPM�GC� Ü ÷�VK��pKP�)÷FHG�� Ü �n�VMn�Eø Ü ÷LKP� Ü ���þ� J �	K��[M�G�� JÜ ÷LG��\á � ÷FHG��>K��>G��w÷ J �	��G Ü ÷LG��sá � á ÜPJ G
J �HMnM�KP�=÷ J ÷F Ü ÷ Ü ��G�� Ü �>���K�� ÷FHGU�KPáNKP÷C� J �	G���÷LGC�[KP�2� ÜPJJC}]Û øVK���� Ü ��� ä �O�HGYá ÜPJ Gp�	K��EøO�]�G��>K®ßPG�÷FHG
F Ü�å�Ü ���Äán�5÷_� Ü�� ßB�VKAø Ü ÷LGx÷FHGYG��hßu�O�K����>G��w÷ Ü øÂ�	K�� J ÷L� Ü �O�w÷ J �Q��÷FHGY� Ü �C�QøO�Q÷ � ø Ü�� K��E÷ ú#J ����F ÜPJ ÷F�G��HGCG���÷LK
� Ü �HG���ßPGC��÷FH�K��H��Fs�HKhKP� JIÜ ���\�O��÷F�GR�	�K ä ��G��tâ{ù Ù }

ÞIF�GIG��ÈßB�V�K��n�>G���÷ Ü ø`�	K�� J ÷L� Ü �Q��÷ �
Û�ôRÜ áNK�ßPG��O�>M*øQ�VG J9Ü � Ü ýH�O�^���»øVG����P÷F[��KP��÷FHG(�KPáNKP÷#KP� ôu}ªy �[GV÷LGC� J
Ü ��� ÜÒä �Q�5÷FX�HK§ø Ü ��PGC��÷F Ü � Ú�}OÚ �>GV÷LGC� }�� �VßPG���÷F�G��G�êh�n�V�G��X� Ü ýH�O�_�n�dG	ý`÷LG�� J �OK�� øVG��H�P÷FXKP�Y÷FHG
� Ü ���OMn�Eø Ü ÷LKP� Ü ��� Ü ����÷FHG[G J ÷�O� Ü ÷LG�� ä G��V��Fw÷RKP�^÷FHG[G�êu���VMn�[G���÷R÷F Ü ÷ ä �QøQø9�HGCG���÷LK\áNG[� Ü ����VG���K���÷FHG
�>KPán�WøVGTá ÜPJ G úBÜ � Ü øO�C�*ø Ü ÷�VK��U�[�V��Fw÷ J FHK ä ÷F Ü ÷^÷FHGRøVG��H�P÷F�KP��÷F�G2��KPá�KP÷Aá ÜPJ G�� JAJ �����C�VG���÷�÷LK>M��GCßPG��w÷ Ü � �øVK��H���Q÷�����O� Ü øB�O� J ÷ Ü án�QøO�Q÷ �Pú án�5÷C÷F Ü ÷K÷FHG ä �O�5÷FmKP�,÷FHGIá ÜPJ GT� J �HKP÷ J ���Z�C�VG��w÷K÷LK_M��GCßPG��w÷�ø Ü ÷LGC� Ü ø`�O� J ÷ Ü án�WøO�b÷ �P}ö �#G'øO�O�Y�O� Ü ÷�O�H�N÷F�G^F Ü�å�Ü ����� J �HGV÷LGC���[�O�HG��U÷LKUá�G^�O�>M�� Ü �1÷�O� Ü ø�þ ÜPJ �Q��÷F�� J � ÜPJ G®�(KP���HKP÷��HG J �V� Ü á*øVGR��KP�
J K��>Gp��G ÜPJ K�� ú ÷FHG Ü øb÷LGC��� Ü ÷�VßPG\� J ÷LKf�O��G���÷�V� �fäEÜ��BJ ÷LKf�	K��w÷L�KAø(�b÷ } ÞIFHG\�HG��C� J �VK��Ï÷LKÁ÷L� � ÷LKf�	K���÷L��KAøI�b÷
� Ü�� ÷�H���ÄK��5÷m�HKP÷y÷LKtáNGYMn� Ü �1÷�O� Ü øAKP�Nø Ü ÷LGC�>� Ü��fJ GCG�� øOG JJmJÜ ÷� J � Ü �1÷LKP� � ÷F Ü �Ò�O�n�	�G ÜPJ �O�H� ÷FHG ä G��V��Fw÷þ9÷FHG J KAøO�5÷�VK��UG Ü �=øQ�VGC�T��� J � Ü ���HG��`� }#Û øQø,�HG��C� J �VK�� J.J FHK��*øO�U�G�� Ü �O�UKPMNG�� ÜPJ �>KP�G��Q�H��KP��� Ü ÷�VK��p� J KPá*÷ Ü �O�HG��
Ü áNK��5÷ Ü øb÷LGC��� Ü ÷�VßPG JTÜ ���\á Ü � æ ÷L� Ü � æ �O�H�Z� JIÜ �pKPME÷�OK�� }

Û ÷%÷FHGE�O���b÷� Ü ø J ÷ Ü �PG J �O���HG J �V��� úxä GA�O�HG��w÷� � G��RK��*ø � ÷FHG
�PG��HGC� Ü øhF Ü�å�Ü ��� JVú G } � }bú �O� J ÷ Ü án�QøO�b÷ � KP�E÷F�G
�KPáNKP÷
á ÜPJ G Ü ����÷FHG_�G'ø Ü ÷LG�� JL�uJ ÷LG��Ó�HG J �V���\�	K�� J ÷L� Ü �O��÷�÷F Ü ÷�÷F�G_�>KPán�WøVG�á ÜPJ G��^� J ÷2�HKP÷IáNG�� Ü M Ü á�øVGRKP��� Ü øQøO�O�H�
K�ßPGC�(�����HGC� ä KP� J ÷ ý � ÜPJ G�KPMNGC� Ü ÷�VK�� Ü ø��	K������Q÷�VK�� JC}�Û2J ��G J �V�����HG��C� J �VK�� JÂÜ �G�M���KPM�K J G�� Ü ��� Ü � Ü ø �hå G�� ú ÷FHG �
ä �QøWø7øOG Ü ��÷LK Ü �����Q÷�VK�� Ü ø��G � �HG��[G���÷ J �Q��÷FHG�F Ü�å�Ü ��� JIÜ ����÷FHGR��G J �V���p�	K�� J ÷L� Ü �O��÷ J�}

Ù KP��G	ý Ü �>M�øVG ú�Ü MNKP÷LG���÷� Ü ø J KAøO�5÷�VK��U÷LK�÷FHG J ÷ Ü án�WøO�b÷ � M��KPá*øVG���� J ÷LK\� J Gyø Ü ÷LGC� Ü ø J ÷ Ü án�QøQ� å GC�|øOGC� J ÷F Ü ÷
Ü �GY��GCM*øVK � G�� ä FHG���÷F�GY� Ü ���VM`�Eø Ü ÷LKP� Ü ��� � J G	ýh÷LG��n�HG��Öán�E÷R�_� J ÷�á�GY�GV÷L� Ü �1÷LG�� ä FHG���÷FHG[��KPá�KP÷�á ÜPJ G
�>K®ßPG JC} Ç GV÷C� JZÜPJJ ���>G�÷F Ü ÷ Ü �HG��C� J �VK��Ò� J � Ü �HG�÷LK Ü ÷TøVG ÜPJ ÷[�	K�� J �O�HGC�N÷F�� J^J KAøO�5÷�VK�� } ÞIF Ü ÷mMNKP÷LG��w÷� Ü ø
�HG J �O���f�HG��C� J �VK����PG��HGC� Ü ÷LG JmÜ �HG ä ��G � �HG��ÖF Ü�å�Ü ���f���K��Â÷F�GZF��V��F ý øVGCßPG'ø J ÷ Ü á`�QøO�b÷ � F Ü�å�Ü ����þÀØ ô K��Ôù Ü �PG
Ú�ÐBÚ��

� Í	�£Ì
� ÞIFHGR� Ü ���OMn�Eø Ü ÷LKP� Ü ���þ� J G	ýh÷LG��n�HG�� ä Fn�QøVG|÷FHG J ÷ Ü án�QøQ� å GC��øVGC� JIÜ �G_�HKP÷I�À�EøQø � G	ý`÷LG����HG�� }
� Ü � Ü �PG�÷LK ÷F�GZ�>KPán�WøVG>á ÜPJ G[KP�^KP÷FHGC�^G�êh�n�VMn�>G��w÷ Ü �K�������÷FHG�â{ù Ù � JRÜ ��KP÷FHGC�_MNKP÷LG��w÷� Ü ø
F Ü�å�Ü ���

�O�w÷L�KB�����	G��^á � ÷FHG Ü �����Q÷�VK��^KP��÷FHG�øOGC� J �V�*÷FHGI�[KPán�QøVGAá ÜPJ GI�>K®ßPG J�ä F��WøVG�÷F�G J ÷ Ü án�QøO�Q÷ � øVGC� J
Ü �G.G	ýh÷LG��n�HG�� }
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Robot Work
Planner

Operator

Operations 
Management

Injection Vision Arm Motor 
Controller

Wheels

TTPS Control System

Mobile Robot

Control Room

Leg Location 

Camera

Controller
Injection

Controller
System
Vision

Controller
Movement and Arm

Work Controller

Ù �V���H�G�� }ªô�AÛÃS G � �HG�� � K��w÷L�KAø�Ý`÷L�����1÷�H�G���KP��÷FHGRÞTÞ�ùAÝ
Û � Ü �O� ú G��H���O��GCGC� JEä K��*øO�p�	K�� J �O��GC� ä FHGV÷FHGC��÷F�� J F Ü�å�Ü ���\�	K��EøO�UáNG�G'øO�O�Y�O� Ü ÷LG���á ��Ü M�M��KPMn��� Ü ÷LG��HG J �V���UKP�÷FHG J ÷ Ü án�QøO�b÷ � øVGC� J�} ö �E�b÷R� Ü ���HKP÷ ú ÷FHG���÷F Ü ÷�� J�Ü � J G��	K��n� Ü �����Q÷�VK�� Ü ø9F Ü�å�Ü ����÷F Ü ÷��_� J ÷RáNG>�	K���÷L�KAøWøVG��
�O��÷FHG��HG J �O��� ä �b÷F Ü �	KP��G J MNK������Q�H�_�HG J �V���p�	K�� J ÷L� Ü �Q��÷^÷F Ü ÷�÷FHG��>KPá`�QøVG2á ÜPJ G��_� J ÷I�HKP÷.�>K�ßPG ä �b÷F�÷FHG
J ÷ Ü án�WøO�b÷ � øVGC� J G	ý`÷LG����HG�� }

ÞIF�GC�G Ü �G���K ä ÷ ä K��HG ä ��G � �HG��\F Ü�å�Ü ��� J ÷F Ü ÷2�_� J ÷IáNGR÷L� Ü � J ø Ü ÷LG��t�O�w÷LKY�HG J �V���s�	K�� J ÷L� Ü �O�w÷ J K�� ÷FHG
�À�H�
÷FHGC�I�HG J �V��� Ü �1÷�VßB�b÷�VG J��
Ú�} ÞTFHGR� Ü ���VM`�Eø Ü ÷LKP� Ü ���g�^� J ÷I��GCßPGC�TáNG�G	ýh÷LG�����G��s�V�6÷FHG J ÷ Ü án�WøO� å GC��øVGC� JTÜ ��GR�HKP÷IG	ý`÷LG����HG�� }
ôu} ÞTFHGR�>KPán�QøOG2á ÜPJ G��^� J ÷I�HKP÷I�>K®ßPG ä �Q÷F�÷FHG J ÷ Ü án�WøO�b÷ � øVGC� J G	ý`÷LG����HG�� }
ÝBÞ�ù Û � Ü �*á�G\� J G���÷LKf�À�H�
÷F�GC�>�G � �HG�÷FHG J Gt�	K�� J ÷L� Ü �O��÷ JYÜ ���§÷LKÖGCß Ü øO� Ü ÷LGU÷FHG\�G J �Eøb÷�O�H���HG J �V��� JC}ö �Á÷FHGZM��KB�	G JJVú ÷FHG J�Ü ��GV÷ � �	K���÷L��KAø J ÷L�����1÷�H�G ä �QøQø9áNGY��G � �HG�� Ü �n�ÖMNGC��F Ü M J ��F Ü �H�PG�� } ö �Ô÷F�� J � ÜPJ G ú#Ü

�	K��w÷L�KAøQøVGC�2�_� J ÷TáNG��O�HG��w÷� � G��\��KP��÷FHG J ÷ Ü á`�QøO� å GC��øOGC� JVúnä Fn�O��F ä GC�G_M��GCßB�VK�� J ø � �HKP÷2�O��÷FHG^�HG J �V��� } Ç GV÷C� J
ÜPJJ �n�>G Ü^J GCM Ü � Ü ÷LGqøVGC�>�	K��w÷L�KAøQøVGC�I� JEÜ ����G��x÷LKy÷FHGRÞTÞ�ùAÝY�	K���÷L��KAø J ÷L�����1÷�H��G|÷F Ü ÷E� J �	K��w÷L�KAøQøOG�� ú øO� æ G|÷FHG
Ü ���g�	K��w÷L�KAøQøOGC� ú á � ÷FHGRÞTÞ�ùAÝ��	K��w÷L�KAøQøVGC�Yþ Ù �O���H�G_� }ªô � }

ó2J �O�H�U÷FHG Ü �H���>G��w÷LG��Æ�	K���÷L�KAø J ÷L�����1÷�H�G ú ÷FHG��G�� Ü �O�n�O�H� Ü �1÷�VßB�b÷�VG J �O�ÆÝBÞ�ù Û Ü �G�÷LK��O�HG��w÷�V� � MNK ý÷LG��w÷� Ü øQø � F Ü�å�Ü ���HK�� J �	K��w÷L�KAø Ü �1÷�VK�� J á � G Ü ��FpKP�%÷FHG JL�BJ ÷LG�� �	K��>MNK��HG��w÷ J ÷F Ü ÷I�	K��EøO��ßB�VKAø Ü ÷LG{÷FHG JÜ ��GV÷ �
�	K�� J ÷L� Ü �O��÷ J'ú �HGV÷LGC���Y�O�HGN÷FHG[� Ü � J�Ü ø#� Ü �1÷LKP� J ÷F Ü ÷_�	K��EøO�ÁøVG Ü �Á÷LK�÷FHG J GYF Ü�å�Ü ���HK�� J �	K��w÷L�KAø Ü �1÷�VK�� JVú9Ü ���
M��GCßPG��w÷IKP�2�	K���÷L�KAø?÷FHG��þ�Q��÷FHG JL�BJ ÷LG��Ó�HG J �V��� } ÞTFHGRM��KB�	G JJ ÷Fu� J �Q�ÈßPKAøVßPG J(Ü ÷LKPM ý �HK ä �s�Q�HG���÷� � � Ü ÷�VK��
KP� J �	G�� Ü ���OK J �O� ä F��Q��Fp÷FHG J�Ü ��GV÷ � �	K�� J ÷L� Ü �O�w÷ J �	K��EøQ��áNG>ßu�VKAø Ü ÷LG�� J K�÷FHG � � Ü �ÖáNG[� J G���÷LK\�����O��G[�>KP�G
�HGV÷ Ü �QøOG��p�HG J �V���\��G��C� J �VK�� J�}
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retract arm

IncorrectMissing Timing/Sequencing Stopped Too Soon

Leg 
Controller

Arm 
Controller

enable arm movement

extend legs
retract legs

extend arm
retract arm

HAZARD2: Legs extended during movement

HAZARD1: Arm extended while legs retracted

Command IncorrectMissing Timing/Sequencing Stopped Too Soon

extend legs

H1
before arm extended
Legs not extended

during movement
Extend legs

H2

H1
arm extended
Retract while

before movement
Not retracted

H2

retract legs
arm fully stowed
Retract legs before

H1 H1
partially extended
Stop while still

H1H1
before legs extended
Extend arm Stop before

fully extended

Do not extend arm
when commanded

Extend arm when Extend arm before
legs fully extended hazard)

Not retracted before
movement

(tile processing

(tile processing 
hazard)

Stop retraction(tile processing
hazard) before fully arm

fully stowed and 
movement starts
or legs retracted

legs retracted
H1

H2

H1

H1 H2

extend arm

Command

Ù �V���H�G2� }ª0� ÝBÞ�ù Û Ý`÷LGCM Ú ��KP��÷F�G J ÷ Ü án�WøO�b÷ �mÜ ���[�[K�ßPG��>G��w÷.F Ü�å�Ü ��� J �G'ø Ü ÷LG��;÷LKz÷FHG�øVGC� Ü ��� Ü ���b�	K���÷L��KAø
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ÞIF�G��n� JÜ ��G2�	K��w÷L�KAø Ü �1÷�VK�� J.ÜPJJ KB�C� Ü ÷LG�� ä �b÷F�÷FHG J ÷ Ü á`�QøO�b÷ � F Ü�å�Ü ��� Ü �G J F�K ä �p�O� Ù �V���H��G�� }ª0u}�û K®ßPG ý
�>G��w÷ Ü �n�.÷FHGC��� Ü ø�÷�Q�>GÂMn�Ku�	G J�J �O�H�TF Ü�å�Ü ��� J9Ü �G Ü ø J K(�Q�HG���÷� � G����O�z÷FHG�÷ Ü á*øVG }#� K��_án�O���O��� J �O�[�Qø Ü ��G���÷L���VG J
��KP�2Ø Ú �Q��÷FHGz÷ Ü á*øVGyøVG Ü � J ÷LK�÷FHG^��KAøWøVK ä �Q�H�Y��� J�Ü ��G^�	K���÷L�KAø Ü �1÷�VK�� J á � ÷FHGyøVGC�Z�	K��w÷L�KAøQøVGC� ä �b÷Fs�G J MNG��1÷÷LK;÷FHG_�O� J ÷ Ü án�WøO�b÷ � F Ü�å�Ü ��� �
Ú�} ÞTFHGTøVGC�s�	K��w÷L�KAøQøOGC�_�HKuG J �HKP÷^�	K��[� Ü ��� Ü �HGCM�øVK � �>G��w÷RKP�^÷FHG J ÷ Ü á`�QøO� å GC�qøVGC� J áNGC��KP�GT÷FHG Ü ����� J
G	ý`÷LG����HG�� }

ôu} ÞTFHG|øOGC�m�	K��w÷L�KAøQøOGC�E�	K��Y� Ü ��� JEÜ �GV÷L� Ü �1÷�VK��UKP��÷F�G J ÷ Ü án�QøO� å GC�^øVGC� J áNGC��KP��G�÷FHG�� Ü ���OMn�Eø Ü ÷LKP� Ü ���!� J
�À�EøQø �YJ ÷LK ä G�� }

0u} ÞTFHG�øVGC�2�	K���÷L��KAøQøVGC���	K��Y� Ü ��� J�Ü �GV÷L� Ü �1÷�VK���KP�*÷FHG J ÷ Ü á`�QøO� å GC�?øOGC� J�Ü �9÷LGC�6÷F�G Ü ���¿F ÜPJ á�GCG���G	ýh÷LG��n�HG��
KP�2�	K��[� Ü ��� JIÜ �GV÷L� Ü �1÷�VK��sKP�)÷FHG J ÷ Ü án�QøQ� å GC��øVGC� J áNGC��KP�GR÷FHG�� Ü �n�VMn�Eø Ü ÷LKP� Ü ���þ� JIJ ÷LK ä G�� }

{H} ÞTFHGqøVGC�Y�	K��w÷L�KAøQøVGC� J ÷LKPM J G	ý`÷LG�� J �VK��\KP�%÷F�G J ÷ Ü án�QøO� å GC��øVGC� J áNGC��KP��GR÷FHG �pÜ �G����*øQø � G	ý`÷LG����HG�� }
Ü ���pá � ÷FHG Ü ���g�	K��w÷L�KAøQøOGC� �
Ú�} ÞTFHG Ü ��� �	K��w÷L�KAøQøVGC�EG	ý`÷LG���� J ÷FHG2� Ü ���VMn�Eø Ü ÷LKP� Ü ��� ä FHG��T÷FHG J ÷ Ü án�QøO� å GC��øVGC� JEÜ �G2��KP÷
G	ý`÷LG����HG���KP�
áNGC��KP�GR÷FHG �pÜ �GR�À�EøQø � G	ýh÷LG��n�HG�� }

ÞIF�G[�O� Ü �HG�êu� Ü ÷LG>�	K���÷L��KAø Ü �1÷�VK�� J � Ü ��áNG^��G J ÷ Ü ÷LG�� ÜPJRJ�uJ ÷LG�� JÜ ��GV÷ � �	K�� J ÷L� Ü �O�w÷ J K���÷F�G[�	K���÷L�KAøWøVGC�
áNG�F Ü ßB�VKP�.þ ä F�GV÷FHGC��÷FHGR�	K��w÷L�KAøQøOGC�T� JIÜ �5÷LK�� Ü ÷LG��\KP�(Fu��� Ü ��� �
Ú�} ÞTFHG;øVGC�\�	K��w÷L�KAøQøVGC�R�^� J ÷�G�� J �H�Gy÷FHG J ÷ Ü á`�QøO� å GC�RøVGC� JRÜ ��G>���EøWø � G	ý`÷LG����HG���áNGC��KP�G Ü ���ã�>K®ßPG��>G���÷ J
Ü ��GRG�� Ü á*øVG�� }

ôu} ÞTFHG�øVGC���	K��w÷L�KAøQøVGC�A�_� J ÷#�HKP÷
�	K��[� Ü ��� Ü ��GV÷L� Ü �1÷�VK��[KP�,÷FHG J ÷ Ü án�QøO� å GC�KøVGC� J�ä FHG��;÷FHGT� Ü ���OMn�Eø Ü ÷LKP�
Ü ���g� J �HKP÷I�Q� Ü ���*øQø �YJ ÷LK ä G��tMNK J �b÷�VK�� }

0u} ÞTFHG��	K��w÷L�KAøQøOGC���^� J ÷U�	K��[� Ü ��� Ü �HGCM*øVK � �[G���÷ZKP�q÷FHG J ÷ Ü án�QøO� å GC�xøVGC� J áNGC��KP��G Ü ��� �>K®ßPG��>G���÷ J
Ü ��G[G�� Ü á*øVG�� ÿ ÷FHGZ�	K���÷L�KAøWøVGC���^� J ÷R�HKP÷��	K��Y� Ü ��� Ü �GV÷L� Ü �1÷�VK��fKP��÷FHG J ÷ Ü án�QøO� å GC�qøVGC� J áNGC��KP�GN÷FHG
� Ü ���VMn�Eø Ü ÷LKP� Ü ���g� J.J ÷LK ä G�� }

{H} ÞTFHGR�	K���÷L��KAøQøVGC�T�^� J ÷I�HKP÷ J ÷LKPM ÷FHGqøOGC�[G	ýh÷LG�� J �VK��\���w÷�Qø7÷FHG.øOGC� JIÜ �GR�À�EøQø � G	ýh÷LG�����G�� }
ÝB�Q�[�Qø Ü ���	K�� J ÷L� Ü �O��÷ J�ä �QøQø�áNG[�O�HG��w÷� � G�����KP� Ü øWø#F Ü�å�Ü ���HK�� J �	K��[� Ü ��� J�� ��KP�RG	ý Ü �>M*øVG ú ÷FHG Ü ��� �	K�� ý÷L�KAøQøOGC�I�_� J ÷I�HKP÷IG	ý`÷LG�����÷FHGR� Ü ���VMn�Eø Ü ÷LKP� Ü ��� áNGC��KP��GR÷FHG J ÷ Ü án�QøQ� å GC��øVGC� JIÜ �G����EøWø � G	ý`÷LG����HG�� }
ÞIF�G Ü áNK�ßPG JL�BJ ÷LG�� JÜ ��GV÷ � �	K�� J ÷L� Ü �O��÷ J �[�O��F�÷�áNGtG��H��KP���	G���÷FH�K�����FÎM`F �BJ �O� Ü ø2�O�w÷LGC�=øVKB� æBJVú Fu��� Ü �

M��KB�	G����H��G JVú GV÷� } ù�GC���KP���[�O�H�tÝBÞ�ù Û Ýh÷LGCM ôUä �QøWø����H���O�����HGV÷ Ü �WøVG��f�HG J �V����M��K®ßu�Q�HG[�O�H��KP��� Ü ÷�VK��§þ Ú �R÷LK
GCß Ü øO� Ü ÷LG Ü ���Ä�	K��[M Ü �G�÷FHGZ�n�/ç�GC��G���÷^�HG J �V���]��FHK��Q�	G JVú þ ô �.÷LK���G J �V���Á÷F�G��	K��w÷L�KAøQøVGC� J_Ü ���]�HG J �O���f� Ü �Eøb÷÷LKAøVGC� Ü �n�	G2��G Ü ÷�H�G J ��KP�^÷FHG JL�BJ ÷LG�� úHÜ ����þ 0 ��÷LK^���n�O�HG|÷FHG{÷LG J ÷ Ü ����ßPGC��� � � Ü ÷�VK���M���Ku�	G������G J þ�KP��÷L� Ü �O���O�H�
��KP�EFu��� Ü � J � }#Û(J �HG J �V���U�HG��C� J �VK�� JÂÜ ��� JÜ ��GV÷ � �	K�� J ÷L� Ü �O��÷ JEÜ �G��O��G���÷� � G�� ú ÷F�G(�À�����1÷�VK�� Ü ø J MNG��C� � � Ü ÷�VK�� J
��KP��÷FHG��	K��w÷L�KAøQøVGC� J �	K��EøO�UáNGR�	�G Ü ÷LG�� }

Þ�K�M��KB�����	GU�HGV÷ Ü �QøVG�� J �	G�� Ü ���VK J ��KP�y÷FHGUßB�VKAø Ü ÷�VK��]KP� JÜ ��GV÷ � �	K�� J ÷L� Ü �O�w÷ JVú ÷FHGp�	K��w÷L�KAø J ÷L�����1÷�H�GU� J
Ü �H���>G��w÷LG�� ä �Q÷FfM���Ku�	G JJ �[Ku�HG'ø JC} ÞIFHGUM��G'øO�Q�[�O� Ü � � �HG J �O���ÄKP��÷FHGUM��KB�	G JJ �>KB�HG'ø J �	K��>G J ���K�� ÷FHG
�O�H��KP��� Ü ÷�OK��R�HG��	G JJÜ � � ÷LK(G�� J �H�GK÷FHG JL�BJ ÷LG�� JÜ ��GV÷ � �	K�� J ÷L� Ü �O�w÷ J FHKAøO� } Ù KP��G	ý Ü �>M*øOG ú ÷F�G
�	K�� J ÷L� Ü �Q��÷6÷F Ü ÷÷FHG Ü ���b�	K��w÷L�KAøQøOGC�Â�^� J ÷Â��KP÷
G�� Ü á*øOG(� Ü ���OMn�Eø Ü ÷LKP�
�[K�ßPG��>G��w÷ÂáNGC��KP�G�÷F�G J ÷ Ü án�WøO� å GC��øVGC� JAÜ �G2�	K��>M*øVGV÷LG'ø �
G	ý`÷LG����HG��U�O�>M*øQ�VG J ÷FHGC�G��_� J ÷ÂáNG J K��>G|÷ � M�G(KP����GCG��Há Ü � æ ÷LKY÷F�G Ü ��� �	K��w÷L�KAøQøVGC��÷LK^��GV÷LGC���[�O�HG ä FHG��x÷FHGøVGC�>G	ý`÷LG�� J �VK��sF ÜPJ áNGCG��p�	K��>M*øOGV÷LG�� }

é F��QøVG Ü M��G'øO�Q�[�O� Ü � � �À�����1÷�VK�� Ü ø��HG��	K��>MNK J �Q÷�VK��YKP�6÷FHG JL�uJ ÷LG�� �	K��>MNK��HG���÷ J � J �	��G Ü ÷LG���÷LK J ÷ Ü �
÷^÷FHG
M��KB�	G JJVúuÜPJ �>KP��GT�O�H��KP��� Ü ÷�VK��Y� J KPáE÷ Ü �O��G��[���K��Ó÷FHG2F Ü�å�Ü ��� Ü � Ü ø �uJ � J�Ü ���;÷F�G JL�BJ ÷LG��Ï�HG J �V���Y�	K��w÷�O�u�HG JVú÷F�� J �HG��	K��>MNK J �b÷�OK��Ö� Ü�� áNG Ü øQ÷LGC�G���÷LKtKPME÷�O�[� å G[� Ü �*øb÷q÷LKAøVGC� Ü �n�	G Ü ���]�	K��[�^�����O� Ü ÷�VK��f�G�êu���V�G��>G��w÷ JC}
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Ù KP�mG	ý Ü �>M*øVG ú�Ü ÷y÷F�� J M�K��Q��÷q÷F�G��HGCG��Ä��KP�Y÷F�GYM��KB�	G JJ �>KB�HG'ø J KP��÷FHG�øOGC� Ü ��� Ü �����	K���÷L�KAøWøVGC� J ÷LK�áNG
�	K�� J � J ÷LG���÷ Ü ���T÷FHG2�	K��Y�_���n�O� Ü ÷�VK��[��G�êh���O�G��;÷LK Ü ��F��VGCßPG{÷F�� J �PK Ü øN� Ü�� øVG Ü �;÷FHG��HG J �O���HGC� J ÷LKm�HG��C�O��G�÷LK
�	K��_án�O�HGR÷FHGzøVGC� Ü ��� Ü ���þ�	K���÷L�KAøWøVGC� J þ Ù �V���H��G�� }ªô � }

�EÜ � JÜ ø�� Ü �1÷LKP� J ��KP�q÷FHG J ÷ Ü án�QøO�Q÷ � F Ü�å�Ü ���ÖáNG��O�H�UßB�VKAø Ü ÷LG��Ä� Ü �ÖáNG[�HGV÷LGC���[�Q�HG���� J �O���tÝBÞ�ù Û Ý`÷LGCM ôu}
Ù GCG��Há Ü � æ�Ü á�K��E÷|÷F�G_MNK J �b÷�OK��sKP��÷FHGYøOGC� J � J �VøOG Ü �=ø � �	���Q÷�O� Ü ø%÷LK�G�� J �H�GY÷F Ü ÷{÷FHGmM��KB�	G JJ �>KB�HG'ø�KP��÷FHG
J ÷ Ü ÷LG[KP�^÷FHG J ÷ Ü án�QøO� å GC�RøVGC� J � J �	K�� J � J ÷LG���÷ ä �b÷Fp÷FHG Ü �1÷� Ü ø J ÷ Ü ÷LG } ÞIFHG[�>K®ßPG��>G��w÷ Ü ��� Ü ��� �	K���÷L�KAøWøVGC�
� Ü ���HKP÷ ÜPJJ ���[G.÷FHGYøVGC� J(Ü ��G�G	ý`÷LG����HG�� J �O�>M*ø � áNG�� Ü � J G Ü �	K��[� Ü �n� äEÜPJ � JJ �HG���÷LK�G	ý`÷LG�����÷FHG�� } ÞIFHG
�	K��[� Ü �n�[� Ü�� �HKP÷�áNG.G	ýBG��C�5÷LG��>KP�
� Ü�� K��Eø � áNGEG	ýBG��C�5÷LG��[M Ü �=÷
ø �P} â��HG.MNK JJ �Vá*øOG J �	G�� Ü ���VK ú ��KP�#G	ý Ü �[M*øVG ú
�O�hßPKAøVßPG J�Ü ��G	ý`÷LGC��� Ü ø�KPáBwLG��1÷�M��GCßPG��w÷�O�H��÷FHG>�	K��>M*øVGV÷LGmG	ý`÷LG�� J �VK���KP��÷FHG J ÷ Ü án�QøQ� å GC�|øOGC� JC} ö �U÷F Ü ÷R� ÜPJ G ú÷FHGt�KPáNKP÷Z�	K��w÷L�KAøQøVGC��þ�G��b÷FHGC�UFh�n� Ü �*KP� Ü �5÷LK�� Ü ÷LG����Y� Ü��èÜPJJ �n�>G ÷FHG J ÷ Ü án�WøO� å GC�TøVGC� J�Ü �G�G	ýh÷LG��n�HG��
áNG�� Ü � J G{÷FHG�G	ý`÷LG�� J �VK��U�>KP÷LKP� J F Ü ßPG�á�GCG���MNK ä GC�G��p�HMÁþ Ü �	K��[�[K���÷ � MNG2KP�9�HG J �O���ZGC���KP�¨� } ÝB�Há J G�êh��G���÷
�>K®ßPG��>G���÷TKP�6÷FHG�� Ü �n�VMn�Eø Ü ÷LKP� Ü ��� ä K��EøO��÷FHG��UßB�VKAø Ü ÷LG{÷FHGR�Q�HG���÷� � G�� J�Ü ��GV÷ � �	K�� J ÷L� Ü �O�w÷ JC}�� � J ÷ ÜPJ ÷FHG
Ü � Ü ø �BJ � J2ÜPJJ � J ÷ J �O�s��G � ���O�H�x÷FHGm�	K��>MNK��HG���÷ JÜ ��GV÷ � �	K�� J ÷L� Ü �O��÷ J þ��À�����1÷�VK�� Ü ø���G�êh���O�G��>G��w÷ J � ú ÷F�Gm� Ü � JÜ ø
Ü � Ü ø �BJ � J � Ü �sáNG_� J G���÷LKZ���H�=÷FHGC�T�G � �HGq÷FHK J G_�G�êu���V�G��>G��w÷ JTÜ �n��÷LKZ��G J �V����÷F�G_�	K��w÷L�KAø Ü øO�PKP���b÷F�� ú ÷FHG
�	K��w÷L�KAø?øVKuKPM\�	K��>MNK��HG��w÷ JVúnÜ ����÷FHG���GCG���á Ü � æ �HG��	G J�JÜ � � ÷LKY�O�>M*øOG��>G���÷^÷FHG�� }û�Ü � � KP�|÷FHGs� Ü � J G J KP���O� Ü �HG�êu� Ü ÷LG\�	K��w÷L�KAø Ü �1÷�VK�� JZÜ �G J Kf�	K��Y�>K���÷F Ü ÷;÷F�G � � Ü �*á�GU�G J ÷ Ü ÷LG��
ÜPJ �PG���GC� Ü ø
�HG J �V����M����O�n�C�VM*øVG J ��KP� JÜ ��GV÷ �wý �	���b÷�O� Ü øÂ�	K���÷L�KAø�øVKuKPM JC} ÞIF�G>�G�êh�n�V�G��>G��w÷���KP�_��GCG���á Ü � æ�Ü áNK��5÷
ä FHGV÷F�GC� Ü �	K��[� Ü �n�\F ÜPJ áNGCG��pG	ýBG��C�5÷LG��t�O��÷FHGRM���GCßu�VK�� J M Ü � Ü �P� Ü MnFs� J K��HGRKP�)÷FHG J G } ÞIFHGR��G J ÷.KP�)÷F�� J
��F Ü ME÷LGC�TM���G J G���÷ J ÷FHK J GR�PG��HGC� Ü ø��HG J �O���UM����O���C�OM*øVG JC}
����� $����	�&('���'m&���+T)��/í����9���

Ø Ü�å�Ü ��� Ü � Ü ø �uJ � J � J �O�H�sÝBÞ�ù Ûbä �QøQø��O�HG��w÷�V� �tÜ M�M�øO�O� Ü ÷�VK�� ý J M�G��C� � � J�Ü ��GV÷ � ��G J �V�����	K�� J ÷L� Ü �O��÷ J ÷F Ü ÷��^� J ÷
áNGYG��H��KP���	G��]á � ÷FHG��	K��w÷L�KAø Ü øV�PKP���Q÷F�� } Ù KP�N÷FHGx÷F�GC��� Ü ø�÷�QøVGYMn�Ku�	G J�J �O�H�\��KPá�KP÷ ú#Ü�JÜ ��GV÷ � �	K�� J ÷L� Ü �O�w÷
�O�HG��w÷� � G�� Ü á�K®ßPG>� J ÷F Ü ÷|÷FHGm� Ü ���VM`�Eø Ü ÷LKP� Ü �����^� J ÷(��GCßPGC�2áNGRG	ý`÷LG����HG����V�)÷FHG J ÷ Ü án�QøQ� å GC��øVGC� J2Ü �Gm�HKP÷
�À�EøQø � G	ýh÷LG�����G�� }E�EÜ � JÜ ø Ü � Ü ø �BJ � J þ~Ý`÷LGCM ô KP�
ÝBÞ�ù Û �E� Ü �s�Q�HG���÷�O� �UJ MNG��C� � ��� Ü � J G J ��KP��÷FHG��	K�� J ÷L� Ü �O�w÷�÷LK
áNG�ßu�OKAø Ü ÷LG�� Ü ���p�HG J �V���p��G Ü ÷�H�G J � Ü �sá�GR�	��G Ü ÷LG���÷LK[G'øO�Q�[�O� Ü ÷LG�KP�(�	K��w÷L�KAøo÷F�G�� }û KP�G\�PG��HGC� Ü ø.M����O�n�C�VM*øVG J KP� J�Ü ��Gs�	K��w÷L�KAø Ü øO�PKP���b÷F�� �À�����1÷�VK�� Ü ø.�HG J �V���Æ� Ü � Ü ø J K�áNG\�O�HG��w÷� � G��]á �
� J �Q�H��÷FHGZ�PG��HGC� Ü øE� Ü � J G J KP� Ü �C�C�O�HG��w÷ JmÜPJ �HG � �HG��Ä�O�]ÝBÞ Û|û ùvþ Ü ���]� J G��]�O�]ÝHÞ�ù Û Ýh÷LGCM ô � ú �PG���GC� Ü ø
G��H���O��GCGC���O�H�mM����Q���C�VM*øVG J'úhÜ ���\�	K��Y�>K��s�HG J �V����� Ü�ä(J ÷F Ü ÷TF Ü ßPGzøVG���÷LK Ü �C�C�O�HG��w÷ J �O��÷FHG�M ÜPJ ÷ }

Û �C�C�O�HG��w÷ J �G'ø Ü ÷LG��F÷LK J KP�9÷ äEÜ �G>KP� JL�BJ ÷LG��¾øVKP���O�^�HG J �V����KP�9÷LG����G J �EøQ÷T���K��ü�O���	K��>M*øOGV÷LG��HG JJ�Ü ������� ý
F Ü ���*øVG��s� ÜPJ G J �O� ÷F�G_�À�����1÷�VK�� Ü ø��HG J �V���sKP��÷FHGm�	K���÷L�KAøWøVGC� } ÞIF�� J �O���	K��[M*øVGV÷LG��HG JJ � Ü ��áNG_�	K�� J �O�HGC�G�� Ü
�G�êu���V�G��[G���÷ J KP�9�����n�1÷�VK�� Ü øu�HG J �V���_M��KPá*øOG�� } ÝuK��[GÂ�G�êu���V��G��>G���÷ J �	K��>M*øOGV÷LG��HG JJ �	���b÷LGC��� ÜIä GC�G.�O�HG��w÷� � G��
�O� �������	�
�����Ü ��� J MNG��C� � G��t� J �O��� ÜZJ ÷ Ü ÷LGm� Ü ��F��O��G_�>KB�HG'ø } Ø(GC�Gy÷FHK J Gm�	���b÷LGC��� Ü M*øQ� JIÜ �����Q÷�VK�� Ü ø���G J �V���
�	���b÷LGC��� Ü>Ü �GR÷L� Ü � J ø Ü ÷LG��\�O�w÷LK[�À�����1÷�VK�� Ü ø,��G J �V���UM����Q���C�VM*øVG J ��KP��÷FHGR�	K��>MNK��HG��w÷ J KP�%÷FHG��	K��w÷L�KAø?øOKhKPM }ö � ÝBÞ Û�û ù úEÜ �C�C�Q�HG���÷ JsÜ �GÖ� Ü � J G��Xá � �O� Ü �HG�êh� Ü ÷LG��	K��w÷L�KAø } ÞIFHG��	K��w÷L�KAøQøVGC� J � Ü �XáNG�Fu��� Ü �8KP�
MnF �uJ �O� Ü ø }�é G�� Ü ����KP÷ � �HG J �O��� � Fu��� Ü �f�	K��w÷L�KAøQøOGC� JVú án�5÷ ä GZ� Ü �]�HG J �V����÷FHG[G��hßu�V��K����>G��w÷�KP�_�	K��w÷LG	ý`÷
�O� ä F��O��F�÷F�G � KPMNGC� Ü ÷LG Ü ��� ä G�� Ü �s��G J �V����÷FHG�M��KB�	G����H�G J ÷F�G � � J G ú ÷FHG��	K��w÷L�KAø6øVKhKPM J �O� ä F��Q��F�÷FHG �
KPMNGC� Ü ÷LG ú ÷FHGmM��KB�	G JJ G J ÷F�G � �	K���÷L��KAø ú�Ü ���F÷FHGY÷L� Ü �O���Q�H�T÷FHG � �G��	G��VßPG } ÞIF�� J(J G��1÷�VK�����Ku�C� J G J K�����G J �V���
M����Q���C�VM*øVG J ��KP�z÷F�GZ�	K��>MNK��HG��w÷ J KP��÷FHG��	K���÷L��KAø�øVKuKPM�÷F Ü ÷ Ü �G��O�>MNKP�
÷ Ü �w÷ ä FHGV÷F�GC� Ü Fu��� Ü �Ä� J �O��÷FHGøVKuKPMZKP�E�HKP÷ } ÝuG��1÷�OK��U� }z{ �HG J �	���VáNG J G	ý`÷L� Ü_J�Ü ��GV÷ ��ý �G'ø Ü ÷LG��\�HG J �V���YM����O�n�C�VM*øVG J ÷F Ü ÷ Ü M�M*ø � ��KP� JL�BJ ÷LG�� J ÷F Ü ÷
�O���VøQ���HG�Fh��� Ü �\�	K���÷L��KAøQøVGC� JC}
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Written/Trained

Displays

Human Controller

Controls

Procedures
Environmental
Inputs

Automated Controller

Process Inputs

Generation
Action
Control

Model of 
Controlled Process

Control
Algorithm

Controlled Process

SensorsActuators

Process Outputs

DIsturbances

Controlled Process
Model of 

Model of 
automation

ù
�KP÷LG��1÷�VK�� Ü � Ü �O� J ÷A�	K��>MNK��HG���÷Â� Ü �WøO�H�G Ü �C�C�O�HG��w÷ J � J#ä G'øQø����n�HGC� J ÷LKuKu�Y�O�>G��H���O��GCGC���O�H� } ù#���Q���C�VM*øVG J ��KP�
JÜ ��GZ�HG J �V����KP�I�	K��[�>K��ÄF Ü ��� äEÜ �G J�uJ ÷LG�� J þÀ�O�n�VøO�����O��� J G�� J KP� J�Ü �n� Ü �1÷� Ü ÷LKP� J � ä �Q÷F J ÷ Ü ��� Ü ��� JÜ ��GV÷ �
�	K�� J ÷L� Ü �O��÷ J^Ü �G[KP�9÷LG�� JL�uJ ÷LG�� Ü ÷� å G�� Ü ���ÖG����	KB�HG��Ä�O�f��FHG�� æ øO� J ÷ J ��KP� Ü �f�Q����� J ÷L� �Pú�J ����F ÜPJ �>G���F Ü �n�O� Ü ø
�HG J �O���\KP�2G'øVG��1÷L���O� Ü ø��HG J �V��� } ö � Ü �����b÷�OK�� ú �>K J ÷2G��H���O��GCGC� J F Ü ßPGNøVG Ü ���HG�� Ü á�K��E÷�÷FHG^� J G�KP�
�G�������� Ü ��� �
Ü ���pK®ßPGC���HG J �O����þ JÜ ��GV÷ � � Ü ����Q� J ��÷LK[M���KP÷LG��1÷ Ü � Ü �O� J ÷(�	K��>MNK��HG���÷T� Ü �QøQ�H�G JC}

ÞIF�G J G J ÷ Ü ��� Ü ���Æ��G J �V���Ï÷LG���F��n�Oêh��G J>Ü �G J ÷�QøQøA�G'øVGCß Ü �w÷Y÷LKB� Ü�� án�E÷^Mn�K�ßB�O�HG�øO�b÷�÷
øVG�KP�Y�HK�M���KP÷LG��1÷�VK��
Ü � Ü �O� J ÷^�	K��>MNK��HG��w÷_�Q��÷LGC� Ü �1÷�OK�� Ü �C�C�Q�HG���÷ J�} ÞIFHG Ü ���HG��]�	K��>M*øVG	ýH�b÷ � KP�I�G������n� Ü ��÷_�HG J �V��� J � Ü�� GCßPG��
�O���	��G ÜPJ Gx÷F�GZKB�C�C�H��G��n�	GZKP��÷FHG J G Ü �C�C�O�HG��w÷ JC} Ù �V���H�GU� }z{ÖJ FHK ä(J ÷FHGp�HG J �V���fMn�G��	G��HG����	GU�HG J �	���Oá�G��Ä�O�
�������	�
�P�L�C} ÞIFHG^F��V��FHG J ÷IM��G��	G��HG��n�	G^� J ÷LKZG'øQ�O�[�O� Ü ÷LG.÷FHG_F Ü�å�Ü ��� } ö �%÷F�G^F Ü�å�Ü ���s� Ü ���HKP÷2áNG�G'øO�Q�[�O� Ü ÷LG�� ú÷FHG��m�b÷ J øO� æ G'øO�OFHKuKu�RKP�nKB�C�C�H��G����	G J F�K��EøO�_á�GA�G����n�	G�� ú ÷FHG�øO� æ G'øO�OF�KhKB�RKP���b÷%øOG Ü ���O�H��÷LK Ü � Ü �C�C�O�HG��w÷ J FHK��EøV�
áNG(��G������	G�� Ü ��� úBÜ ÷�÷F�G{øOK ä G J ÷EM��G��	G��HG����	G ú ÷FHG��HG J �O��� J FHK��EøO�Y�G������	G|÷FHG2M�KP÷LG��w÷� Ü øN� Ü � Ü �PG��O�n�C�H��G�� }
� øVG Ü �3ø �Pú ÷FHG�F��V��FHGC�^÷FHG�M��G��	G���G����	GqøVGCßPG'ø ú ÷FHG��>KP��G2G	çNG��1÷�VßPG Ü �n��øVG JJ �	K J ÷
ø ��ä �QøQø`áNG�÷F�G JÜ ��GV÷ � ��G J �V���
G	çNKP�
÷ }.Û(J ÷FHGC�G�� J øO�b÷�÷
øVGR÷F Ü ÷(� J �HG ä FHGC�Gq÷F Ü ÷2�HGC���VßPG J ���K��Ó� J �O���Y÷F�G^ÝBÞ Û�û ùÎ� Ü � JÜ øO�b÷ � �[Ku�HG'ø ú ÷FHG
�G Ü �HGC�(� J �GC��GC��G���÷LK �N���C�C�
����TÜ �n� J ÷ Ü ��� Ü ���pG��H���O�HGCGC���O�H�m�GC��GC�G����	G J ��KP�(�>KP��GR�O�H��KP��� Ü ÷�VK�� }
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Decreasing Cost

Increasing Effectiveness

Elimination of specific human errors
Decoupling
Simplification
Substitution

Isolation and containment
Protection systems and fail−safe design

Lockins

Safety factors and safety margins
Redundancy

Barriers
Lockouts

Reducing exposure

HAZARD CONTROL

Interlocks
Failure minimization

Design for controllability

HAZARD ELIMINATION

HAZARD REDUCTION

DAMAGE REDUCTION

Reduction of hazardous materials or conditions

Ù �V���H�G�� }z{M��üEÜPJ �O��Ý �BJ ÷LG���Ý Ü ��GV÷ � �2G J �O����ù#�G��	G���G����	G
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�2G J �V���s��KP� JÜ ��GV÷ � �O���VøQ���HG J �>KP�Gz÷F Ü � J �O�>M*ø � ÷FHG�M`F �BJ �O� Ü ø��	K��[M�K���G���÷ J án�5÷ Ü ø J K;÷FHG^�	K���÷L�KAø��	K��>MNK ý
�HG��w÷ JC}#é G J ÷ Ü �
÷Iá � �	K�� J �O�HGC���Q�H�z÷F�G��HG J �V���UKP�%÷FHG��	K��w÷L�KAø Ü øV�PKP���b÷F�� }

ÞIF�GÖ�	K���÷L�KAøWøVGC� Ü øV�PKP���Q÷F��%� J �G J MNK�� J �Vá*øVGt��KP�\Mn�Ku�	G J�J �O�H�Æ�O�HM`�5÷ JUÜ ���X��GCG���á Ü � æ7ú �O���b÷� Ü øO� å �O�H� Ü ���
�HM,� Ü ÷�O���Á÷FHG�M��KB�	G JJ �>Ku��G'ø úIÜ ���X� J �O���Á÷FHG�M��KB�	G JJ �>Ku��G'øTM*øQ� J KP÷FHGC� æ �HK ä øVG��H�PG Ü ���8�O�HMn�5÷ J ÷LK
M��KB�����	G��	K��w÷L�KAø�K��E÷LMn�5÷ JC}#�ÂÜ ��F\KP�)÷FHG J G�� J �	K�� J �Q�HGC�G��p�O��÷�H��� }
[>\]_^a`cbd^ab0`fe6b.gHhEikj?l:\]�]_^mb.`on�b0pdq.r_]�e6b0gHs.\\tgdu0e6lwv
ÞIFHGUá ÜPJ �O�������n�1÷�VK��]KP��÷FHG Ü øO�PKP���b÷F�� � J ÷LKf�Q�>M*øVG��>G��w÷ Ü ��GCG��Há Ü � æ �	K���÷L��KAø�øVKuKPM ú
ÜPJ �HG � �HG��]á � ÷FHG
�	K��w÷L�KAøQøVGC���G J M�K�� J �Ván�QøQ�b÷�VG JVúnÜ øOK��H� ä �b÷F Ü M�M���KPM���� Ü ÷LG>��F�G�� æBJ ÷LK\�HGV÷LG��1÷��Q��÷LGC��� Ü ø�KP��G	ýh÷LGC��� Ü ø9� Ü �QøQ�H�G J KP�
GC��KP� JC}

Ù GCG���á Ü � æ � J �	���b÷�O� Ü ø���KP� JÜ ��G>�	K���÷L��KAø }�é �b÷F�K��5÷(��GCG��Há Ü � æ�ú �	K��w÷L�KAøQøOGC� J �HK���KP÷ æ �HK äWä F�GV÷FHGC�{÷FHG��V�
�	K��w÷L�KAø Ü �1÷�VK�� JAä GC�G��G��	G��VßPG�� Ü ����MNGC���KP���>G��YMn�KPMNGC�=ø � KP� ä FHGV÷FHGC��÷FHG J G��	K��[� Ü �n� JAä GC�G2G	çNG��1÷�VßPGR�O�
Ü ��Fn�VGCßu�Q�H�{÷FHG.�	K���÷L�KAøWøVGC� J �P�PK Ü ø J�} Ù GCG��Há Ü � æ � J9Ü ø J K��	���b÷�O� Ü øH�O�m�HGV÷LG��1÷�O����GC��KP� J9Ü ���m� Ü �QøO�H��G JVú á�KP÷F^GC���KP� J
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�O� ÷FHG^�	K��w÷L�KAøQøOGC� J �nK ä � Ü �1÷�VK�� J�Ü ���t� Ü �QøQ�H�G J KP��� Ü �Eøb÷ J �Q��÷FHGm�	K���÷L��KAøQøVG�� JL�uJ ÷LG�� } Ù �O� Ü øWø �Pú ��GCG��Há Ü � æ � J
�O�>MNKP�
÷ Ü �w÷Â�Q�Y�HM,� Ü ÷�O����M��KB�	G JJ �[Ku�HG'ø JÂÜ ���Z�O��øVG Ü �����O��� Ü áNK��5÷�÷FHG JL�BJ ÷LG�� Ü ���ZF�K ä �b÷ ä �QøQøB�G J MNK����T÷LK
Ü ß Ü ���VGV÷ � KP� J �b÷� Ü ÷�VK�� JC}

ó M,� Ü ÷�O�H�]M��KB�	G JJ �>KB�HG'ø J �G�êu���V�G J ��GCG��Há Ü � æXÜ áNK��5÷�÷FHGÖ�C����G��w÷ J ÷ Ü ÷LGÖKP�.÷FHG J�uJ ÷LG�� Ü ��� Ü � �
��F Ü �H�PG J ÷F Ü ÷�KB�C�C�H� } ö � ÜpJ�uJ ÷LG�� ä FHGC�Gm� Ü Mn�Q�t��G J MNK�� J Gm� J �HG��	G JJÜ � �Pú ÷�O�[�Q�H�Z��G�êh���O�G��>G��w÷ J �^� J ÷�áNG
M*ø Ü �	G���K��F÷FHGm��GCG��Há Ü � æ �O�H��KP��� Ü ÷�VK��U÷F Ü ÷{÷FHGm�	K���÷L��KAøQøVGC��� J G J ÷LKp� Ü�æ G[�HG��C� J �VK�� JC} ö � Ü �����Q÷�VK�� ú�ä FHG��÷ ÜPJLæ MNGC���KP��� Ü ���	G^�G�êh�n�V�G J KP�R�O�>M*øO�OG JTÜ �HGCG�����KP�R÷FHG>�	K���÷L�KAøWøVGC�R÷LK ÜPJJ G JJ ÷�Q�>G'øO�O�HG J�J KP�Â�Q�H��KP��� Ü ÷�VK�� ú÷FHGR��GCG��Há Ü � æpJ FHK��EøO�U�O�n�VøO���HG|÷�O�>G Ü ���s� Ü ÷LG��O�H��KP��� Ü ÷�OK�� }

Ø Ü�å�Ü ��� Ü � Ü ø �BJ � J � J �O�H�UÝBÞ�ù Û¿ä �QøQø,Mn�K�ßB�O�HG^�O�H��KP��� Ü ÷�VK�� Ü áNK��5÷�÷FHGY÷ � M�G J KP����GCG��Há Ü � æ �HGCG��HG�� Ü ���
ä FHG�� } ÝuK��>G Ü �n���b÷�VK�� Ü øN���n�O� Ü ���	GR� Ü �táNG�M��K�ßB�O�HG���÷LKx÷FHG��HG J �V���HGC� ú K����	G Ü � Ü �O� ú � J �O�H�>�PG��HGC� Ü ø JÜ ��GV÷ �
�HG J �O���UM����O���C�OM*øVG JC}

ÞIF�GY�	K���÷L��KAøQøVGC�_�^� J ÷�á�GZ�HG J �V���HG��Á÷LKs�G J MNK���� Ü MnM��KPM���� Ü ÷LG'ø � ÷LKU÷FHG Ü �����Vß Ü ø9KP� Ü � � MNK JJ �Vá�øVG�þÀ� } G }bú
�HGV÷LG��1÷ Ü á*øOG_á � ÷FHG J G�� J KP� J �I�O�HMn�5÷ Ü ÷ Ü � � ÷�Q�>G ÜPJ(ä G'øWø ÜPJ ÷F�Gzø Ü � æ KP� Ü �sG	ýBMNG��1÷LG��t�O��Mn�5÷.K�ßPGC� Ü ���VßPG��÷�O�>G(MNGC���VKB� } Ø2��� Ü � JÂÜ �G2á�GV÷�÷LGC�Rþ Ü ���Z�>KP�GI�`G	ýB�Vá�øVG®�%÷F Ü � Ü �5÷LK�� Ü ÷LG��U�	K��w÷L�KAøQøVGC� JÂÜ ÷�÷Fn� J ÷ ÜPJLæ�} â2�9÷LG��
Ü �5÷LK�� Ü ÷�OK��s� J ��KP÷T�HG J �V����G���÷LKZF Ü �n�EøVG��O�HMn�E÷ Ü �����VßB�O�H�>���HG	ýBMNG��1÷LG��Eø �Pú ��KP�TG	ý Ü �>M*øVG únÜ ÷ Ü ��PGV÷(�HGV÷LG��1÷�OK��
�GCMNKP�
÷.���K�� Ü � Ü � Ü ��÷F Ü ÷ äEÜPJ M���GCßu�VK�� J ø �YJ G��w÷ Ü �[G JJÜ �PGq÷LK J Fh�5÷I��K ä � }

Û øQøE�O�HMn�E÷ J_J F�K��EøO�Äá�GU��F�G�� æ G��è��KP�>K��5÷ ý KP� ý � Ü �H�PG\KP�[�n�HG	ýuMNG��1÷LG��Òß Ü øO�HG JmÜ ��� Ü �G J MNK�� J G��HG J �V���HG��
�O�w÷LK�÷FHG\�	K��w÷L�KAø Ü øV�PKP���Q÷F�� }ÆÛÓJ �H�M���� J �O�H�s�u���_áNGC�>KP�|øVK J�J G J>J ÷�QøQøAKB�C�C�H�Y����G�÷LK J KP�~÷ äAÜ ��Gs�HKP÷>áNG��O�H�
M��KP�P� Ü �[�>G���÷LKYF Ü ���EøVG����HG	ýBMNG��1÷LG��\�O�HM`�5÷ JC}ö � Ü �����b÷�OK�� ú ÷F�GR÷�O�>G�áNK������ J þÀ�[�O�n�O�_�n� Ü ���p� Ü ýB�O�^���Z�
��KP�.GCßPGC� � �O�HMn�E÷ J FHK��*øO��á�G���FHG�� æ G�� Ü ���
Ü M�M���KPM���� Ü ÷LGIáNG�F Ü ßu�OKP�
M��K®ßu�Q�HG��[�O�Z� ÜPJ G�÷F�G(�O�HM`�5÷#�HKuG J �HKP÷ Ü ����VßPG ä �b÷F��O�;÷FHG J GTáNK����n� JC} ÞIFHGC�G J FHK��EøO�



ôPôPÐ ö9÷(ø2ù21�3
465�ú87Bø(û93�1(:�;<>=�?�@�3
@6@�3A7B?C<ED

Ü ø J KpáNG Ü ��G J MNK�� J Gm��KP�.÷FHGY�HK�� ý Ü �����Vß Ü ø�KP� Ü �Ö�Q�HMn�5÷ ä �b÷F��Q� Ü ���VßPG�� Ü �>K����w÷RKP��÷�O�>G þ Ü ÷�Q�>GCK��5÷��2��KP�
GCßPGC� � ß Ü ��� Ü á�øVGR�O��÷FHG_M��KB�	G JJ �>Ku��G'ø } ÞTFHG_�	K��w÷L�KAøQøVGC�2�_� J ÷ Ü ø J K[áNG��HG J �V����G���÷LKY��G J MNK�����÷LKZG	ýB�	G JJ �VßPG
�O�HM`�5÷ J þ�K�ßPGC�=øVK Ü ���	K������Q÷�VK�� J �Â�O� Ü[J�Ü ��G äEÜ��P}ü G�� Ü � J G J G�� J KP� JTÜ ���t�O�HMn�E÷I��F Ü ����G'ø J � Ü �t� Ü �Qø ú ÷FHGC�G J FHK��EøO�UáNG Ü �[�O���Q�_��� ý Ü ����Vß Ü ø ý � Ü ÷LG���F�G�� æ ��KP�
G Ü ��FfMnF �uJ �Q� Ü øQø � ��� J ÷�O���1÷��	K��[�^�����O� Ü ÷�OK���M Ü ÷F ú�Ü ���Á÷FHG[�	K���÷L��KAøQøVGC� J F�K��EøO��F Ü ßPGT÷FHG Ü án�QøO�Q÷ � ÷LKtêh�HGC� �
�b÷ J G��hßB�V�K����>G��w÷ ä �Q÷F��G J MNG��1÷q÷LKt�Q� Ü �1÷�VßB�b÷ � K�ßPGC� Ü ���VßPG��Ä�	K��[�_�n���O� Ü ÷�VK���M Ü ÷F } Þ�� Ü ���b÷�OK�� Ü øQø � ÷F�G J G
êu�HGC���VG JmÜ �G\� Ü øQøOG�� ñ ��x�ðÀïmy KP�{z ��V| ï z ë z �ë~} ñ }è�EÜ �G\�HGCG�� J ÷LK�á�G�÷ Ü�æ G�� ú FHK ä GCßPGC� ú ÷LK�G�� J ���G�÷F Ü ÷N÷FHG
�HG J �O���ÆKP�R÷FHGs��G J MNK�� J G�÷LK Ü FHG Ü øb÷FÎ��FHG�� æ � J ��� J ÷�O�n�1÷>���K���÷FHGs�HKP��� Ü øT�O��Mn�5÷ J>Ü ���Ð÷F Ü ÷YMNKP÷LG��w÷� Ü ø
F Ü ��� äAÜ �Gs� Ü �QøQ�H�G J � Ü ���HKP÷��O�>M Ü �1÷T÷FHG JÜ �n�b÷ � ��F�G�� æBJC}ÉÛ(JZÜ �èG	ý Ü �>M*øVGsKP�R÷FHG ø Ü ÷�÷LGC� ú �Q� � ����G Ú � õ��
äEÜ �����O�H� J#ä GC�G2�G��	G��VßPG�� Ü ÷�÷F�G ó_} Ý } �	K��[� Ü ��� Ü �n�Y�	K��w÷L�KAø`F�G Ü ��êh� Ü �
÷LGC� J ÷F Ü ÷ Ü � Ü w�KP�E�u���VøVG Ü � Ü ÷�÷ Ü � æ
F Ü �sá�GCG��Uø Ü ������FHG�� Ü � Ü �Q� J ÷�÷F�G ó ���b÷LG��tÝh÷ Ü ÷LG J>ò/Ú�-�yP|~} ÞTFHG_�[�WøO�b÷ Ü � � M��GCM Ü �G��s��KP�(�GV÷ Ü øO� Ü ÷�OK�� ú án�E÷�÷FHG
K��Z�	GC� JZÜ ÷ � FHG � G��n�HG û K�����÷ Ü �Q� ä GC��G Ü á*øVG�÷LK ÜPJ �	GC�
÷ Ü �O�*���K�� ���V�G��1÷[�	K��w÷ Ü �1÷ ä �b÷F äAÜ �����O�H� J G�� J KP� J÷F Ü ÷��HKf�O���	K��Y�O�H���[� JJ �QøVGpF Ü �ÆáNGCG��*��GV÷LG��1÷LG�� Ü ���Ð÷FHG Ü øVGC�=÷ äAÜPJ � Ü ���	G'øVG�� } ÞIF��GCG\� Ü��BJ ø Ü ÷LGC� ú ÷FHG
JÜ �>Gx÷F��O�H�\F Ü M�MNG��HG�� Ü � Ü �O� } ÞIFHG[� Ü ø J G Ü øOGC�
÷ JRä GC�GZ� Ü � J G��Öá � ÷FHG[� Ü �QøO�H�G>KP� Ü �	K��>Mn�5÷LGC�^��F��VMÄ�O� Ü
�^�Eøb÷�VM*øOG	ýuKP� J�uJ ÷LG��¿÷F Ü ÷E��KP��� Ü ÷ J �>G JJÜ �PG J.J G���÷AK��5÷E�	K���÷�O�u�HK�� J ø � ÷LK^�	K��Y� Ü ����MNK J ÷ J �Q�����O� Ü ÷�O���R÷F Ü ÷
�	K��[�^�����O� Ü ÷�OK����C�O���C���b÷ J(Ü �GmKPM�GC� Ü ÷�O�H�YMn�KPMNGC�=ø �P} ÞTF�� J z ���|/ï z ë z �ë�} �>G JJÜ �PG äEÜPJ �HG J �V����G�� ÷LKU�GCMNKP�
÷÷FHGC�G ä GC�G �P�P� ö ��ü�û�JYÜ �n� �P�P� Ý Ç ü�û�J �HGV÷LG��1÷LG�� } ö � J ÷LG Ü � ú ÷FHGs�O�w÷LGC�P� Ü ÷LG��Î�C�V���C���b÷m� Ü �QøO�H��GU� Ü � J G��
J K��>G2KP�?÷F�G å GC�K J ÷LKmáNGT��GCM*ø Ü �	G�� ä �b÷FT÷ ä K JC}ÂÛ �~÷LGC�^÷FHG2M��KPá�øVG�� äEÜPJ ��� Ü ���HK J G�� ú ÷F�G��[G JJÜ �PG���KP��� Ü ÷ J
ä GC�G���F Ü �H�PG���÷LK[��GCM�KP�=÷AK��*ø � ÷F�G J ÷ Ü ÷� J KP�%÷FHGR�	K��[�^�����Q� Ü ÷�VK�� JL�BJ ÷LG�� Ü �n�p�HKP÷F��O�H� Ü áNK��5÷I�HGV÷LG��1÷�Q�H�
á Ü øQøQ� J ÷�O�\�Y� JJ �QøOG JC}�û K J ÷�øO� æ G'ø �Pú ÷FHG��HGCßPG'øVKPMNGC� J ÷FHK��H��Fw÷p�b÷ ä K��EøQ�*áNG�G ÜPJ �VGC��÷LKÆF Ü ßPG�K���G��	K��Y�>K��
�>G JJ�Ü �PGR��KP��� Ü ÷Ián�5÷I�n�O�U�HKP÷T�	K�� J �Q�HGC��÷FHG��O�[M Ü �1÷.KP��GC���K��HGCK�� J F Ü ��� äEÜ �G�áNG�F Ü ßB�VKP� }

ÝBÞ Û|û ùW�O�HG��w÷� � G J �O���	K�� J � J ÷LG���� � áNGV÷ ä GCG��Ï÷FHGYM���Ku�	G JJ �>KB�HG'ø Ü �n�Á÷FHG Ü �1÷� Ü ø JL�uJ ÷LG�� J ÷ Ü ÷LG ÜPJmÜ
�	K��[�>K��]� Ü � J GZKP� Ü �C�C�O�HG��w÷ JC}�ü G J �O�HG J �Q���	KP��G��1÷R��GCG��Há Ü � æ�ú�ÜPJ �O��÷FHGZG	ý Ü �[M*øVG[G Ü �=ø ��äEÜ �����Q�H� JL�BJ ÷LG��
Ü áNK�ßPG ú9Ü �	K��[�[K�� äAÜ�� ��KP�z÷FHG>M��KB�	G JJ �>Ku��G'ø)÷LKsáNG��	K��>GY�O�n�	K�� J � J ÷LG��w÷ ä �b÷Fp÷F�G J ÷ Ü ÷LGYKP�^÷FHG Ü �1÷� Ü ø
M��KB�	G JJ � J ��KP��÷FHGT�	K��w÷L�KAøQøOGC��÷LK ÜPJ�J ���>G�÷F Ü ÷ Ü �[K��E÷LMn�5÷#�	K��[� Ü �n�YF ÜPJ á�GCG��YG	ýuG��C�E÷LG�� ä F�G��[�b÷
F ÜPJ �HKP÷ }
ÞIFHG_�	K���÷L�KAøWøVGC� ú ��KP�2G	ý Ü �>M�øVG ú`ÜPJJ ���>G J ÷F Ü ÷(áNG�� Ü � J G_�b÷(F ÜPJ(J G��w÷ Ü �	K��[� Ü ��� ÷LKZG	ý`÷LG����U÷FHG J ÷ Ü á`�QøO� å GC�øVGC� JVú ÷FHG.øVGC� JTä �QøQø úBÜ �9÷LGC� ÜYJ ���Q÷ Ü á*øVG Ü �>K����w÷TKP�C÷�O�[G ú áNGRG	ýh÷LG��n�HG�� } ö ���	K��[� Ü �n� J � Ü ����KP÷IáNGRG	ýuG��C�E÷LG��
��KP� Ü � � �G ÜPJ K�� ú �O���VøQ�����O�H��÷�O�>GZK��5÷ JVú ��GCG���á Ü � æfÜ áNK��5÷.÷FHGxø Ü � æ KP�.G	ýuG��C�E÷�VK��Ä�^� J ÷�á�GYM��K�ßB�O�HG�� } Þ�K
�HGV÷LG��1÷#GC���KP� J�Ü ���m� Ü �QøO�H��G J �O�Y÷FHG Ü �1÷� Ü ÷LKP� J KP�#�	K��w÷L�KAøQøVG��mMn�Ku�	G J�JVú ÷FHGC�G J F�K��EøO�^áNG Ü �>�Q�HMn�5÷^þ���GCG��Há Ü � æ �÷F Ü ÷�÷F�G��	K���÷L��KAøQøVGC�T� Ü �\� J GR÷LKY�HGV÷LG��1÷�÷FHGRG	çNG��1÷TKP� Ü � � K��5÷LMn�E÷.K���÷FHGRM���Ku�	G JJ�}

ÞIFn� J ��GCG��Há Ü � æ�ú FHK ä GCßPGC� ú�J FHK��EøO���HKP÷ J �O�>M�ø � á�G Ü ���O�n���O� Ü ÷�VK�� ÷F Ü ÷R÷FHG>�	K��[� Ü ��� Ü �����VßPG�� Ü ÷R÷FHG
�	K��w÷L�KAøQøVG���M��KB�	G JJVú ��KP��G	ý Ü �[M*øVG ú ÷FHGÂ�	K��[� Ü ���q÷LK2KPMNG�� Ü ß Ü øVßPG äAÜPJ �G��	G��VßPG��_á � ÷F�G#ß Ü øOßPG ú án�5÷o÷F Ü ÷%÷FHG
ß Ü øVßPG Ü �1÷� Ü øQø � KPMNG��HG�� }9Û �UG	ýBM*øVK J �VK��ZKB�C�C�H��G����O� Ümó�} Ý }BÛ �V� Ù KP���	G JL�BJ ÷LG��!���HG|÷LK>K�ßPGC�Mn�G JJ �H��� å�Ü ÷�VK��
ä FHG�� Ü �G'øQ�VGC��ß Ü øVßPG�� Ü �WøVG���÷LK>KPM�G�� Ü �9÷LGC��÷FHG�KPMNGC� Ü ÷LKP� J G���÷ Ü �	K��[� Ü �n��÷LK>KPMNG����Q÷ }Kü KP÷F�÷FHG�MNK J �b÷�VK��
�O���n�O� Ü ÷LKP��øO�V��Fw÷ Ü ����KPMNG����O�����Q� Ü ÷LKP��øO�V��Fw÷ ä GC�Gf�WøQøO���[�Q� Ü ÷LG��èK���÷F�GÖ�	K���÷L�KAø�áNK Ü ��� }vü G'øO�VGCßB�O�H�À÷FHG
M����Q� Ü � � ß Ü øVßPG[F Ü ��KPMNG��HG�� ú ÷F�G^KPMNGC� Ü ÷LKP�_���O���HKP÷�KPMNG��p÷FHG J G��	K���� Ü � � ß Ü øVßPG ú�ä Fn�O��F äEÜPJ ÷LKpáNG>� J G��
�V�6÷FHG�M����O� Ü � � ß Ü øVßPG�� Ü �WøVG�� }�Û MNK J ÷ ý Ü �C�C�Q�HG���÷TG	ý Ü �[�Q� Ü ÷�VK��p��� J �	K�ßPGC�G���÷F Ü ÷�÷FHGR�O���n�O� Ü ÷LKP��øO�V��Fw÷E�C�O���C���b÷
äEÜPJ(ä �V�G���÷LKU�O�����Q� Ü ÷LGRM��G J G��n�	G_KP� ÜZJ �V��� Ü ø Ü ÷�÷FHG^ß Ü øVßPG�án�E÷(�b÷T�n�O�s�HKP÷2�O�����Q� Ü ÷LG�ß Ü øVßPG�MNK J �b÷�OK�� } ÞIFHG
�O���n�O� Ü ÷LKP�C÷FHGC�GC��KP�G J FHK ä G��[K��Eø � ÷F Ü ÷�÷FHG Ü �1÷�Vß Ü ÷�VK��[á`�5÷�÷LK��[F Ü �>áNGCG��>M`� J FHG�� ú ��KP÷K÷F Ü ÷K÷FHGTß Ü øVßPG2F Ü �
KPMNG��HG�� }.Û �\G	ý`÷LG�� J �VßPGmêh� Ü ��÷�b÷ Ü ÷�OßPG JÜ ��GV÷ �sÜ � Ü ø �uJ � J KP�C÷F�� J �HG J �V���tF Ü � ÜPJ�J ���>G�� Ü øVK ä M��KPá Ü án�QøO�b÷ � KP�
J �O�^�Eøb÷ Ü ��GCK�� J � Ü �QøO�H�G>��KP�.÷F�GT÷ ä K��G'øO�VGC�Aß Ü øOßPG JVú á`�5÷��V���HKP��G��Á÷FHG[MNK JJ �Ván�QøO�Q÷ � KP� Ü �HG J �V����GC���KP�^�Q��÷FHG
G'øVG��1÷L���Q� Ü ø ä �O���O�H� ÿ ÷FHG�M��KPá Ü á`�QøO�b÷ � KP��÷FHGU�HG J �O���ÖGC��KP� äEÜPJ ��KP÷_êu� Ü ��÷� �`Ü á*øVG } û�Ü � � KP÷FHGC� Ü �C�C�O�HG��w÷ J
F Ü ßPG_�O�hßPKAøVßPG�� Ü>J �Q�[�Qø Ü �.�HG J �O����� Ü�äqú �O���VøO���n�O�H�_ÞTFH�GCG û �QøVG ö J ø Ü ��� }

é FHG��x÷FHG(��GCG��Há Ü � æZÜPJJ Ku�C� Ü ÷LG�� ä �Q÷F Ü �ZK��5÷LMn�5÷A� J ��G��	G��VßPG�� ú ÷FHG(�	K��w÷L�KAøQøOGC�E�^� J ÷ÂáNG Ü á*øVG�÷LK^F Ü ���EøVG÷FHG��HKP��� Ü ø
�G J MNK�� J G ÜPJ_ä G'øWø ÜPJ �HG Ü ø ä �b÷F���GCG��Há Ü � æ ÷F Ü ÷_� J �[� JJ �O�H� ú ÷LKuKFø Ü ÷LG ú ÷LKuKsG Ü �3ø �Pú KP�^F ÜPJ_Ü �
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ü G�� Ü � J G�÷FHG[Mn�Ku�	G J�J �>KB�HG'ø#� J � J G���á � ÷F�GZ�	K��w÷L�KAøQøVGC�q÷LK��HGV÷LGC���[�Q�HG ä F Ü ÷��	K��w÷L�KAøA�	K��[� Ü ��� J ÷LK
� JJ �HG Ü ��� ä FHG�� ú ÷FHG Ü �C�C��� Ü � � KP�o÷FHG(M��KB�	G JJ �[Ku�HG'ø ä �b÷F>��G J MNG��1÷�÷LKY÷FHG(�	K��w÷L�KAøQøVG��ZM��KB�	G JJ � J �	���b÷�O� Ü ø }
Û2J ��KP÷LG��sG Ü �=øQ�VGC� ò��k�C|�ú � Ü � �sJ KP�9÷ äEÜ �G ý �G'ø Ü ÷LG���øVK JJ G J F Ü ßPGm�G J �Eøb÷LG��t���K�� J ����Ft�Q���	K�� J � J ÷LG����C�VG JC} ÝBÞ�ù Û
ä �QøWø��Q�HG���÷�O� �Zä F��O��FUM��KB�	G JJ �>KB�HG'øNß Ü ��� Ü á*øVG J.Ü ��G��	���b÷�O� Ü ø,÷LK JÜ ��GV÷ ��ÿ ÷FHG��	K��w÷L�KAøQøVGC�(�HG J �V���p�^� J ÷IG�� J �H�G÷F Ü ÷�÷F�G��	K���÷L��KAøQøVGC�I�G��	G��OßPG JTÜ ���UM���Ku�	G JJ G J �HM,� Ü ÷LG J ��KP��÷FHG J G�ß Ü ��� Ü á*øVG J �O� Ü ÷�Q�>G'ø � � Ü ���HGC� }

ÝuK��[GV÷�O�>G J �HKP��� Ü ø���MN� Ü ÷�O�H��KP�6÷FHG�M��KB�	G JJ �>KB�HG'øN� J �HK��HG��	KP��G��1÷
ø � á � ÷FHG��	K��w÷L�KAøQøVGC� ú á`�5÷EM��KPá ýøVG�� J�Ü ��� J G[�O�f�O���b÷� Ü øQ� å�Ü ÷�VK�� Ü ÷ J ÷ Ü �
÷��M Ü ��� Ü �9÷LGC� Ü ÷LG��>MNKP� Ü � ��J Fu�5÷�HK ä � } ÞIFHG>Mn�Ku�	G J�J �>KB�HG'ø#�^� J ÷
�G	�nG��1÷)÷FHG Ü �1÷� Ü øBMn�Ku�	G J�J�J ÷ Ü ÷LG Ü ÷��O���b÷� Ü ø J ÷ Ü �
÷�HM Ü ��� Ü �9÷LGC� Ü �G J ÷ Ü �
÷ } ö ÷ J GCG�� J ÷LK�áNGA�	K��[�[K�� ú w���H���O�H�
���K��Â÷FHGZ�h���_áNGC�RKP�.�O���C�O��G���÷ J�Ü ��� Ü �C�C�O�HG��w÷ J ÷F Ü ÷R�G J �EøQ÷ ú ��KP� J KP�9÷ äEÜ �GZ��G J �V���HGC� J ÷LKs��KP��PGV÷.÷F Ü ÷z÷FHG
ä KP�=øO�Ö�	K��w÷�O�u�HG J ÷LK���F Ü �H�PGZGCßPG���÷F�K��H��F�÷FHG J KP�~÷ äAÜ �GU� Ü�� ��KP÷�áNG>KPMNGC� Ü ÷�O�H� }Zé FHG���÷FHGY�	K��>M`�5÷LGC�
�	K��w÷L�KAøQøO�O��� Ü Mn�Ku�	G J�J � J ÷LG��>MNKP� Ü ���Qø �sJ Fu�5÷��HK ä � ú M�GC��F Ü M J ��KP�_� Ü �O�w÷LG�� Ü ���	G>KP���HM,� Ü ÷�Q�H�YKP��÷FHG J KP�9÷ ý
äEÜ �G ú �b÷#� Ü�� �G J ÷ Ü �=÷ ä �b÷Fy÷FHG ÜPJJ ���>M*÷�VK��y÷F Ü ÷K÷FHG(�	K���÷L�KAøWøVG��>M��KB�	G JJ � J#J ÷�QøQøB�O�y÷F�G J ÷ Ü ÷LG(�Q÷ äAÜPJ
ä FHG��÷FHG J KP�9÷ äEÜ �G äEÜPJ ø ÜPJ ÷AKPMNGC� Ü ÷�Q�H� } ö � Ü �n���b÷�VK�� úBÜPJJ �n�>ME÷�VK�� J � Ü�� áNG�� Ü �HG Ü áNK��5÷ ä F�G���÷FHG�KPM�GC� Ü ÷�VK��
KP��÷FHG2�	K���÷L��KAøQøVGC� ä �QøQøHáNG J ÷ Ü �
÷LG�� úBä F��Q��FY� Ü�� áNGTßB�VKAø Ü ÷LG�� } Ù KP�.G	ý Ü �>M�øVG úuÜ � ÜPJJ �n�>ME÷�VK��Z� Ü�� áNG2� Ü �HG÷F Ü ÷ Ü M Ü �
÷�O�C�Eø Ü � Ü �V���	� Ü �9÷ JL�BJ ÷LG�� ä �QøWø`áNG�MNK ä GC�G��\��M Ü ���p�O���Q÷� Ü øO� å G���áNGC��KP��GR÷ Ü�æ GCK�ç Ü ��� Ü M�M���KPM���� Ü ÷LG
�HGC� Ü �Eøb÷Aß Ü øQ�HG J � J G��U�O��÷FHG�M��KB�	G JJ �>KB�HG'ø���KP�^÷F Ü ÷I� ÜPJ G } ö ��÷FHG�GCßPG��w÷I�b÷ äAÜPJ �HKP÷ J ÷ Ü �=÷LG�� Ü ÷�÷F Ü ÷^÷�O�>G
KP� äAÜPJ�J Fu�5÷�HK ä � Ü ���U÷FHG��t�G J ÷ Ü �
÷LG�� Ü �9÷LGC�{÷ Ü�æ GCK�ç ú ÷FHG^�HGC� Ü �Eøb÷ J ÷ Ü �=÷�HMtß Ü øO�HG J �O� ÷FHG�M���Ku�	G JJ �>KB�HG'ø
� Ü�� ��KP÷ Ü M�M*ø ��Ü ���p� Ü�� áNGRF Ü�å�Ü ���HK�� JC}
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� K�� J �O�HGC�)÷FHG.�>KPán�WøVG�÷�WøVGEM��KB�	G JJ �O�H�2�KPáNKP÷ Ü ÷C÷FHG.áNGC���O�����Q�H�TKP��÷F�� J ��F Ü ME÷LGC� } ÞIFHG.�>KPán�WøVGÂá ÜPJ G.� Ü��
áNG2��G J �V���HG���÷LK Ü øQøVK ä � Ü �h� Ü øQø � �GV÷L� Ü �1÷�Q�H�y÷FHG J ÷ Ü án�QøO� å GC�^øOGC� J �O� Ü �UG��>GC��PG���� � KB�C�C�H� JAä F��QøOG�÷FHG��KPáNKP÷
� J�J GC��ßu�O�C�Q�H�x÷F�GN÷�QøVG J�Ü ���p÷FHGm�KPáNKP÷R�^� J ÷�áNGmMnF �BJ �O� Ü øWø � �>K®ßPG��ÖK��5÷�KP��÷FHG äAÜ��P}>é F�G���÷FHGm�KPáNKP÷R� J
�G J ÷ Ü �=÷LG�� ú ÷FHG��	K���÷L�KAøWøVGC�I� Ü���ÜPJJ ���[G�÷F Ü ÷�÷F�G J ÷ Ü á`�QøO� å GC�^øVGC� J.Ü �G J ÷�QøWø�G	ý`÷LG����HG�� Ü ��� Ü ���!�>K®ßPG��>G���÷ J
� Ü�� áNGR�	K��[� Ü ���HG���÷F Ü ÷ ä K��EøQ�Ußu�VKAø Ü ÷LGR÷FHG JÜ ��GV÷ � �	K�� J ÷L� Ü �O�w÷ JC}

ÞIF�Gt� J GtKP� Ü ��� x
}wx`ì��'x ß Ü øO�HGs� Ü � ÜPJJ � J ÷Z�Q�èM��KP÷LG��1÷�Q�H� Ü � Ü �O� J ÷x÷Fn� J ÷ � MNG�KP�R�HG J �V���è� Ü�äR}¿Û ÷
J ÷ Ü �
÷��M Ü ��� Ü �~÷LGC�;÷LG��[M�KP� Ü � �fJ Fu�5÷�HK ä � ú M���Ku�	G JJ ß Ü ��� Ü á*øOG J ÷F Ü ÷>�G	�nG��1÷y÷FHG J ÷ Ü ÷LGpKP��÷FHGp�	K���÷L�KAøWøVG��
M��KB�	G JJ#J FHK��EøO�máNGI�O���Q÷� Ü øO� å G�� ä �b÷FN÷F�GIß Ü øQ�HG�� xM}wx`ìP�'x_Ü ���[��MN� Ü ÷LG�� ä FHG��>�HG ä ��GCG��Há Ü � æ[Ü ����OßPG JC} ÞIF�� J
M��KB�	G����H��G ä �QøWø,�G J �EøQ÷(�O�t�G ý JL� ����F��K���� å �O���;÷FHG^M��KB�	G JJ �[Ku�HG'ø Ü ���F÷FHGm�	K���÷L��KAøQøVG��tM��KB�	G JJ�J ÷ Ü ÷LG } ÞIFHG
�	K��w÷L�KAø Ü øV�PKP���b÷F��ã�^� J ÷ Ü ø J K ú KP�.�	K��H� J G ú�Ü �C�	K����w÷���KP�q÷FHGYM��KPMNGC�RáNG�F Ü ßB�VKP���Q��� ÜPJ GZ�b÷R��GCG�� J ÷LKs� J G Ü
M��KB�	G JJ �[Ku�HG'øNß Ü ��� Ü á�øVG{÷F Ü ÷TF ÜPJ ÷F�G�� xM}wx`ìP�'x ß Ü øO�HG }

� � J ÷ ÜPJ ÷�O�>GCK��E÷ J �^� J ÷(á�G J MNG��C� � G�� Ü �n�sF Ü ���*øVG��\��KP�Tá ÜPJ �O���O��Mn�5÷.M��KB�	G JJ �Q�H� ÜPJ �HG J �	���VáNG�� Ü áNK®ßPG ú÷FHG>� Ü ýH�O�^��� ÷�O�>GY÷FHG>�	K���÷L�KAøWøVGC� äAÜ �b÷ J �n��÷�Qø6÷FHG � � J ÷2�O��Mn�5÷ Ü �9÷LGC� J ÷ Ü �
÷��M���GCG�� J ÷LKUá�Gm�HGV÷LGC���Y�O�HG��
Ü ��� ä F Ü ÷�÷LK>�HKm�V�o÷F�� J ÷�O�>G{øO�O�[�Q÷
� J ßu�OKAø Ü ÷LG�� } â����	G Ü � Ü �O� úBä Fn�QøVGTFu��� Ü ���	K���÷L��KAøQøVGC� JAä �QøWø*øO� æ G'ø � �HGV÷LG��1÷
J ����F Ü Mn�KPá*øVG��qGCßPG��w÷� Ü øQø �PúhJ ����F ÜPJAÜ � Ü �QøVG��[�O��Mn�5÷���F Ü �n�HG'øHKP�
K���G�÷F Ü ÷ äAÜPJ �HKP÷#�G J ÷ Ü �=÷LG�� ä �Q÷F JL�BJ ÷LG��
J ÷ Ü �
÷��M ú �	K��[Mn�5÷LGC� J�ä �QøQø�M Ü ÷�VG��w÷
ø ��äEÜ �b÷���KP�GCßPGC�_�O��÷F�G ��Ü ��GZ�HKP÷R���OßPG��Ä�O� J ÷L�����1÷�VK�� J ÷LKt�HGV÷LG��1÷ J ����F Ü÷�O�>GCK��E÷ Ü ����÷LK[�G J M�K��n��÷LKY�b÷ }ö �f�PG���GC� Ü ø ú ÷FHG JL�BJ ÷LG�� Ü �n�]�	K��w÷L�KAø^øVKuKPM J F�K��EøO� J ÷ Ü �
÷^�Q� Ü�JÜ ��G J ÷ Ü ÷LG } ö ��÷LGC�3øVKu� æuJ � Ü�� �HGCG��Ô÷LK
áNG>�O���b÷� Ü øQ� å G��\KP�R��FHG�� æ G���÷LKpá�G^KPMNGC� Ü ÷�VK�� Ü ø Ü ÷ JL�BJ ÷LG�� J ÷ Ü �
÷�HM ú �O�n�VøO�����O��� J ÷ Ü �
÷�HM Ü �9÷LGC�q÷LG��>MNKP� Ü ���Wø �
K�ßPGC�����O���O���Y÷F�G��O�w÷LGC�=øVKB� æBJC}

Ù �O� Ü øWø � ÷FHG�áNG�F Ü ßu�OKP�IKP�6÷F�G��	K���÷L��KAøQøVGC� ä �Q÷Fp�G J MNG��1÷�÷LKY�O��Mn�5÷E�G��	G��VßPG��sá�GC��KP�G J ÷ Ü �=÷�HM ú�Ü �9÷LGC� J Fu�5÷ ý
�HK ä � ú KP� ä F��WøVGR÷FHGm�	K���÷L�KAøWøVGC�2� J ÷LG��>MNKP� Ü ���Wø � �n� J �	K����HG��1÷LG��s����K��}÷FHG_M��KB�	G JJ þ�K�ç ý øO�Q�HG®�.�^� J ÷(á�G_�	K�� ý
J �O��GC�G�� Ü �����b÷A�_� J ÷
áNG(�HGV÷LGC���[�O�HG����V�,÷F�� J �O�H��KP��� Ü ÷�VK��Z� Ü �ZáNG JÜ ��G'ø � �V���HKP�G��ZKP�AF�K ä �b÷ ä �QøQøHáNG J ÷LKP�G��
Ü ����ø Ü ÷LGC�TM��KB�	G JJ G��s�V���Q÷T� Ü ���HKP÷ } â��HGR� Ü �1÷LKP�2�Q��÷FHG.øVK JJ KP� Ü � Ü �V���	� Ü �9÷�÷F Ü ÷�÷LKhK æ K�ç����K��v÷FHG ä �K��H�
����� äEÜ��ÄÜ ÷ Ç G	ýB�O���P÷LK�� Û �V��M�KP�=÷ ú ��KP�>G	ý Ü �>M*øVG ú � J ÷F Ü ÷[�Q�H��KP��� Ü ÷�VK�� Ü á�K��E÷z÷LG��>MNKP� Ü � � ��F Ü �H�PG J �O�Ï÷FHG
Ü �V�MNKP�
÷N÷ Ü ýH� äEÜ��BJYäEÜPJ �HKP÷[�G	�nG��1÷LG��8�O��÷F�G Ü �V�MNKP�
÷[� Ü M J M��K®ßu�Q�HG���÷LK�÷F�Gs�	�G äR} ÞIFHGt�O�H��KP��� Ü ÷�VK��
Ü áNK��5÷|÷FHG>��F Ü �H�PG J'ú,ä F��O��F äEÜPJ�J G��w÷2á � ÷FHGm× Ü ÷�VK�� Ü ø Ù øO�V��Fw÷(� Ü ÷ Üs� G��w÷LGC� ú,äEÜPJ �G��	G��VßPG���á � ÷FHGm� Ü M
M��K®ßu�Q�HGC�_�	K��>M`�5÷LGC� J^Ü ÷ Ü ÷�O�>G ä FHG��Ô÷FHG ��ä GC��G��HKP÷^K��EøO�Q�HG ú øOG Ü ���O�H��÷LK Ü �V�MNKP�
÷_��F Ü �
÷ J ÷F Ü ÷m���O�Ä�HKP÷
� Ü ÷��FÀ÷FHG Ü �1÷� Ü ø J ÷ Ü ÷LGpKP��÷F�G Ü �V��M�KP�=÷ } ÞTFHG���Ku�C���[G���÷>�	K��w÷L�KAø JL�BJ ÷LG�� J KP�~÷ äAÜ ��G\� J G��]á � ÷FHGU� Ü M
M��K®ßu�Q�HGC� äAÜPJ �HG J �V���HG��x÷LK>K��Eø � � Ü�æ G���GCM�KP�=÷ J KP���O�H��KP��� Ü ÷�VK��Z�G��	G��VßPG��p�n�H���O�H�_án� J �Q�HG JJ FHK��H� J�û K��n� Ü��÷FH�K�����F Ù ���O� Ü���ò/Ú�0�-x|~}
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ÞIF�G.M����O� Ü � � �G J MNK�� J �Ván�QøO�Q÷ � KP�,÷FHGIM���Ku�	G JJ �	K���÷L�KAøWøVGC�
� J ÷LK_M��KB�����	G.�	K��[� Ü �n� J ÷LKR�À�Eø � øQøh�Q÷ J �	K���÷L��KAø
�G J MNK�� J �Ván�QøO�Q÷�VG JC}>Û � Ü �Q� ú ÷F�G�ÝBÞ�ù Û F Ü�å�Ü ��� Ü � Ü ø �BJ � JRÜ �n� JÜ ��GV÷ �wý �����O�HG��]�HG J �V���ÖM��KB�	G JJRä �WøQø9M��KB�����	G÷FHG Ü M�M*øQ�O� Ü ÷�VK�� ý J MNG��C� � �[áNG�F Ü ßB�VKP� Ü ø JÜ ��GV÷ � �G�êu���V�G��[G���÷ JmÜ ���Æ�	K�� J ÷L� Ü �O�w÷ J K��Æ�	K���÷L�KAøWøVGC�>áNG�F Ü ßB�VKP�y÷LK
G�� J ���G JÜ ��GV÷ �P}�ü �5÷ J K��>G��PG��HGC� Ü ø������O�HG'øQ�O�HG JAÜ �G Ü ø J K[� J GC���*ø }

â���GR�PG��HGC� Ü ø JÜ ��GV÷ � �	K�� J ÷L� Ü �O��÷(� J ÷F Ü ÷�÷FHG�áNG�F Ü ßu�VKP�TKP� Ü � Ü �5÷LK�� Ü ÷LG����	K��w÷L�KAøQøVGC� J FHK��EøO�\á�GR��GV÷LGC� ý
�[�O�n� J ÷�O� � �b÷ J FHK��*øO�\G	ýHF��Ván�Q÷TK��Eø � K��HGmá�G�F Ü ßB�VKP�(��KP� Ü ����Oß Ü ø�KP� Ü � � �O��Mn�5÷T�O� Ü M Ü �
÷�Q�C�Eø Ü � J ÷ Ü ÷LG }�é F��QøVG
�b÷E� J G ÜPJL� ÷LK[��G J �V��� J KP�~÷ äAÜ ��G ä �b÷FU�HK�� ý �HGV÷LGC���[�O��� J ÷�O�.áNG�F Ü ßB�VKP� Ü ��� ú �O� J K��>G�� ÜPJ G J'ú�Ü �1÷� Ü øQø � F ÜPJ.J K��>G
Ü �Hß Ü ��÷ Ü �PG J ���K�� ÜZJ KP�9÷ äEÜ �G_MNK��O�w÷IKP��ßB�VG äqú ��K�� ý �HGV÷LGC���[�Q��� J ÷�O�2áNG�F Ü ßu�VKP�2� Ü�æ G J ÷LG J ÷�O�H�Z�>KP�G_�n���Z�C�Eøb÷
Ü ��� ú �>KP�GI�O�>MNKP�
÷ Ü �w÷ ú �^����F[�[KP�GT�������C�Eøb÷���KP�#Fu��� Ü � J ÷LKzøVG Ü ���>FHK ä*Ü � Ü �5÷LK�� Ü ÷LG�� JL�BJ ÷LG�� ä KP� æBJ#Ü ���÷LKm�>K����b÷LKP�A�b÷ } ö �,Fu��� Ü � JÂÜ �GTG	ýBMNG��1÷LG��T÷LKm�	K���÷L��KAønKP�E�>K����b÷LKP� Ü � Ü �5÷LK�� Ü ÷LG�� J�uJ ÷LG��bKP� Ü � Ü �5÷LK�� Ü ÷LG��
�	K��w÷L�KAøQøVGC� ú ÷F�G���÷FHGRáNG�F Ü ßu�VKP�.KP�)÷FHG Ü �5÷LK�� Ü ÷�VK�� J FHK��EøO�UáNG��HGV÷LGC���[�Q��� J ÷�O� }

� � J ÷ ÜPJ �O�HMn�5÷ J � Ü � Ü ����OßPG>� ÜPJ ÷LGC�Y÷F Ü ��÷FHG � � Ü �fáNG>M��KB�	G JJ G��fá � ÷FHGZ�	K���÷L�KAøWøVGC� ú ÷FHG Ü á J KP��ME÷�VK��
� Ü ÷LGmKP�K÷FHG Ü �1÷� Ü ÷LKP� J�Ü �n�s�G��C�OMn�VG��w÷ J KP�#K��E÷LMn�5÷T���K�� ÷FHGm�	K���÷L��KAøQøVGC���_� J ÷(áNG_�	K�� J �O�HGC�G�� }(Û � Ü �O� ú ÷FHG
M��KPá�øVG��Ã� J � Ü øQø �RÜ ��� J G J�ä FHG�� Ü � ÜPJ ÷�K��5÷LMn�5÷9�HGCßB�O�	Gqþ J ����F ÜPJ�Ü �	K��>M`�5÷LGC�¨��� J M��K®ßu�O�n�O�H�(�Q�HMn�5÷6÷LK Ü2J øVK ä GC�
�HGCßB�O�	G ú�J ����F ÜPJ�Ü Fh��� Ü � }_� K��w÷�O�H�PG���� ��Ü �1÷�VK����_� J ÷(áNG>�HG J �O���HG�� ä FHG��F÷FHGmK��5÷LMn�5÷ Ü á J KP�M*÷�VK���� Ü ÷LGøO�O�Y�b÷A� J G	ýB�	GCG���G�� }

ÞIF��GCG Ü �n���b÷�VK�� Ü ø��PG��HGC� Ü ø��	K�� J �O�HGC� Ü ÷�OK�� J �O� ÷F�G J�Ü ��G>�HG J �O���tKP�A�	K���÷L��KAøQøVGC� J�Ü �G>� Ü ÷ ÜpÜ �PG ú ø Ü ÷LG���� �Pú
Ü ���p� Ü �Eøb÷.F Ü �n�EøO�O�H� }
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[>eMr_e Ë `c\6� ×(K]�Q�HMn�5÷ J KP��K��E÷LMn�5÷Z�	K��Y� Ü ��� JUÜ �G�ß Ü øQ�O�è��KP�GCßPGC� } ÞIFHG��	K���÷L��KAø|øOKhKPMX�HG J �V���8�^� J ÷
Ü �C�	K����w÷
��KP�
�O�HM`�5÷ J ÷F Ü ÷ Ü �GI��K.øVK��H�PGC�#ß Ü øO�O� Ü �n� J FHK��EøQ�^��KP÷#áNGI� J G��má � ÷F�GI�	K���÷L�KAøWøVGC� Ü ���>��KP�#K��5÷LM`�5÷ J÷F Ü ÷.� Ü ���HKP÷EáNGTG	ýBG��C�5÷LG��p�O�Y�>G���� Ü ÷LG'ø �P}�Û øQø��O�HMn�5÷ J � J G����O�x÷FHG��PG��HGC� Ü ÷�VK���KP��K��5÷LM`�5÷A�	K��Y� Ü ��� J �^� J ÷
áNGIM��KPMNGC�=ø � øO�Q�[�b÷LG��>�O�T÷FHG�÷�O�>G�÷FHG �[Ü �G2� J G�� Ü �n�Y� Ü � æ G�� ÜPJ KPá J KAøVGV÷LG(K����	G�÷F Ü ÷�÷�O�>G|øO�O�[�Q÷9F ÜPJ áNGCG��
G	ýH�	GCG��HG�� }IÛ ÷�÷F�G JÜ �>Gz÷�O�>G ú ÷FHG��HG J �O���\KP�)÷FHG_�	K��w÷L�KAø%øVKuKPMs�_� J ÷ Ü �C�	K����w÷2��KP�(K��5÷LMn�5÷ J ÷F Ü ÷ Ü �G^�HKP÷
G	ýBG��C�5÷LG�� ä �b÷F��Q� Ü ���VßPG�� Ü �>K����w÷_KP��÷�O�>G }�Û2J^Ü �]G	ý Ü �>M*øVG�KP� ä F Ü ÷^� Ü �ÆF Ü MnM�G�� ä FHG��Ò� Ü ÷ Ü�Ü �PG\� J
�HKP÷RMn�KPMNGC�=ø � F Ü �n�EøVG����O�p÷FHG[�HG J �V��� ú�Ü ��G������O�HGCGC� ä KP� æ �O�H�\�O�p÷FHG[�	KB� æ Mn�b÷�KP� Ü�ü�ý�ÚCÛ!Ü �V���	� Ü �~÷�� JJ �HG��
ÜJ�c��d�������
�.�c�Y�d�{�6�����$�0�.� �	K��[� Ü ���Ö�n�H���O�H� Ü ÷LG J ÷ }YÛ ÷.÷FHGN÷�O�>G ú�Ü �>G���F Ü �n�O� ä KP� æ �O���pK���÷FHG
�HKuKP�(F Ü � Ü �1÷�Vß Ü ÷LG�� Ü �>G���F Ü �n�O� Ü ø��O�nF��Ván�b÷ÂK��t�Q÷ } ÞIF�G �c��d�����d�d�Y� �	K��[� Ü ��� äAÜPJ �HKP÷TG	ýBG��C�5÷LG�� ú án�5÷
�G�� Ü �Q�HG�� Ü �1÷�VßPG } ÝuGCßPGC� Ü ø�FHK��H� J ø Ü ÷LGC� ú,ä F�G��U÷F�Gm��KhKP��� Ü �O�w÷LG�� Ü ���	G äEÜPJ �	K��>M*øVGV÷LG�� ú ÷FHG>�>G���F Ü �n�O� Ü ø
�O��Fn�Ván�b÷ äAÜPJ �G��>K�ßPG�� } ÞIFHGR�HKuKP�T�VøVK J G��\���HG	ýBMNG��1÷LG��Eø �PúHæ �QøQøO�O���.÷FHG ä KP� æ GC� òzÐBÚ	|~}
 ¡eMr_\�b.lV¢'�àÇ Ü ÷LG���� � � J ÷FHG|÷�O�>G2�O��÷LGC��ß Ü ø����H���Q�H� ä F��O��F[�G��	G��OME÷ÂKP����G ä �O����KP��� Ü ÷�VK��Y� Ü ����KP÷A��F Ü �H�PG Ü �
K��5÷LMn�E÷�GCßPG��Ï÷FHK��H��F]�b÷ Ü �����VßPG J M����VKP�z÷LKU÷FHG�K��5÷LMn�E÷ }sé F��QøVGTø Ü ÷LG���� � ÷�O�>G�� Ü �]á�GY�G������	G��Äá � � J �O�H�
ß Ü ���VK�� J ÷ � MNG J KP�R�HG J �V���§÷LG���F����Qêh�HG J'ú �Q÷Y� Ü ���HKP÷Zá�GsG'øO�O�[�O� Ü ÷LG��è�	K��>M*øVGV÷LG'ø �P}É� K���÷L�KAøWøVGC� J �HGCG��Ð÷LKÄáNG
�O�H��KP���>G�� Ü áNK��5÷|÷FHG Ü �����Vß Ü ø�KP�Â��GCG��Há Ü � ætÜ çNG��1÷�O�H��÷FHG>�	K��[� Ü ��� Ü ��� ú �V�#MNK JJ �Oá*øVG ú Mn�K�ßB�O�HG�� ä �b÷FU÷FHG
Ü án�QøQ�b÷ � ÷LKY�����HKmKP��÷LKY�[�b÷�V� Ü ÷LGR÷F�GRG	ç�G��1÷ J KP�%÷FHG��HK ä ��� äAÜ �w÷LG��s�	K��[� Ü ��� }
s.ecq0�&r�£¤�Je6b.g$�m^mb.`.� û K J ÷ Ü �C�C�O�HG��w÷ J �O�hßPKAøVßPG\K�ç ý �HK��[�O� Ü øEM��KB�	G JJ �O�H�Ö�[Ku�HG J'ú �O���VøQ�����O�H� J ÷ Ü �
÷�HM Ü ���
J Fu�5÷�HK ä � Ü ���^� Ü �*øb÷�F Ü ���EøO�Q�H� } ÞIFHG.�HG J �V���^KP��÷FHG.�	K��w÷L�KAøEøVKuKPM J FHK��*øO� ÜPJ�J � J ÷)÷FHG.�	K��w÷L�KAøQøVGC�
�Q�^F Ü ���EøO�O���÷FHG J G_�>Ku��G JIÜ ����÷FHG���G J �V���HGC� J ��GCG���÷LK[��Ku�C� J M Ü �
÷�O�C�Eø Ü � Ü ÷�÷LG���÷�VK��sK���÷FHG�� }

ÞIF�G JL�BJ ÷LG��Ï�HG J �V���[� Ü��mÜ øWøVK ä ��KP�ÂM�GC����KP��� Ü ���	GI�HGC�P� Ü � Ü ÷�OK�� Ü ���[� Ü�� áNGI�HG J �V����G��N÷LK�� Ü �Qø��O�w÷LK JÜ ��G
J ÷ Ü ÷LG J KP�R÷LK Ü øQøVK ä M Ü �
÷� Ü ø J Fh�E÷�HK ä � Ü ���t�G J ÷ Ü �=÷ }RÛ � � � Ü �Qø ý JÜ ��G_áNG�F Ü ßu�OKP��÷F Ü ÷�KB�C�C�H� J �O�U÷FHG^M��KB�	G JJ
J FHK��*øO�]á�GU�GCMNKP�
÷LG��Ï÷LKÁ÷F�G\�	K���÷L�KAøWøVGC� } ö � J K��[G\� ÜPJ G JVúEÜ �5÷LK�� Ü ÷LG�� JL�BJ ÷LG�� J F Ü ßPG\áNGCG��Æ�HG J �V���HG��Ï÷LK
� Ü �Qø J K[�P� Ü �	GC���EøWø � ÷F Ü ÷2Fh�n� Ü �\�	K��w÷L�KAøQøVGC� JTÜ �G��HKP÷ Ü�äEÜ �G�KP� ä F Ü ÷(� J �PK��O�H�[K��t���w÷�Qø,÷FHG � �HGCG���÷LKT÷ Ü�æ G
�	K��w÷L�KAø Ü ���Ä� Ü�� �HKP÷_áNGYM��GCM Ü �G��Á÷LK��HK J K }tÛ ø J K ú F �uJ ÷LGC��G J � J �HGCG�� J ÷LKtáNGYMn�K�ßB�O�HG��Ä�O�Á÷FHG��	K���÷L��KAø
Ü øV�PKP���Q÷F�� ��KP��÷L� Ü � J �Q÷�VK�� J áNGV÷ ä GCG��\K�ç ý �HK��[�O� Ü ø Ü ���\�HK��Y�O� Ü øNM��KB�	G JJ �Q�H�>�>Ku��G J ÷LK Ü ßPK��O� í`ðaxt¥	íBì�xt¥�ð&xt¥
ä FHG��;÷FHGT�	K������Q÷�VK�� J ÷F Ü ÷Â� Ü � J G��;÷F�G(�	K��w÷L�KAøQøVG��>Mn�Ku�	G J�J ÷LKzøOG Ü ßPG�÷F�GT�HKP��� Ü ø J ÷ Ü ÷LG J ÷�QøQøuG	ýB� J ÷#KP�
��G��C�H� }

Ø Ü�å�Ü ���HK�� J �À�����1÷�OK�� J F Ü ßPG J MNG��C� Ü ø��G�êh�n�V�G��>G��w÷ JC}�� øVG Ü �=ø �Pú �O�w÷LGC�=øVKB� æ � Ü �QøQ�H�G JTJ FHK��EøO�t�G J �EøQ÷(�O�U÷FHG
F Ü øb÷�Q�H�ZKP��÷FHGm���n���1÷�VK�� J ÷FHG ��Ü �GmM��KP÷LG��1÷�O�H� } ö � Ü �n���b÷�VK�� ú ÷FHG>�	K��w÷L�KAø Ü øV�PKP���Q÷F��ü�HG J �V����� Ü�� ���/çNGC�
Ü �9÷LGC�Y� Ü �QøO�H�G JmÜ �G\��GV÷LG��1÷LG�� ú �HGCMNG������O�H��K�� ä F�GV÷FHGC�N÷FHG\�	K��w÷L�KAøQøVGC�[K��E÷LMn�5÷ J[Ü �G\F Ü�å�Ü ��� ý �G����n�C�O�H��KP�
F Ü�å�Ü ���t�O���	�G ÜPJ �O�H� }EÛ F Ü�å�Ü ��� ý �O���	��G ÜPJ �O�H�>K��5÷LM`�5÷T� J K��HG.÷F Ü ÷2�>K�ßPG J ÷FHG^�	K���÷L�KAøWøVG��\M���Ku�	G JJ ÷LK Ü �>KP�G
F Ü�å�Ü ����K�� J>J ÷ Ü ÷LG ú ��KP�>G	ý Ü �>M*øOG úÂÜ ���[�Q�H� Ü�ä G Ü MNK�� }ÒÛ F Ü�å�Ü ��� ý �G������C�Q�H�tK��E÷LMn�5÷[� JmÜ �	K��[� Ü �n�À÷F Ü ÷øVG Ü � J ÷LK Ü �G����n�	G��\��� Jæ�J ÷ Ü ÷LG ú ��KP�(G	ý Ü �>M*øOG ú�JÜx� �H� ÜZä G Ü MNK��\KP� Ü � � KP÷FHGC���	K��[� Ü ��� ä FHK J G_Mn�H�MNK J G
� J ÷LK�� Ü �O�w÷ Ü �O� JÜ ��GV÷ �P}ö � Ü � Ü �QøQ�H�G��O�U÷FHGm�	K���÷L��KAø%øOKhKPM úNJ ����F ÜPJ2ÜUJ G�� J KP�(KP� Ü �1÷� Ü ÷LKP� ú �	K��EøO���O��F��Oán�b÷^÷FHG^M��KB�����1÷�VK��sKP� Ü
F Ü�å�Ü ��� ý �G������C�O�����	K��[� Ü ��� ú ÷FHGC��G J FHK��*øO�[áNGT�^�Eøb÷�VM�øVG äAÜ��uJ ÷LKY÷L���V�P�PGC� J ����FZ�	K��Y� Ü ��� JC} â��T÷FHG2KP÷FHGC�
F Ü ��� ú �^�Eøb÷�VM*øOGI�O�HMn�5÷ J
J FHK��EøO�[á�G(�G�êu���V�G��N÷LKY÷L���V�P�PGC�E�	K��[� Ü �n� J ÷F Ü ÷A� Ü ��øVG Ü �T÷LK^F Ü�å�Ü ���HK�� JAJ ÷ Ü ÷LG J.J K÷FHG �YÜ ��G���KP÷E�Q� Ü �HßPGC�
÷LG��w÷
ø � � J�J �HG�� }9Û � � � Ü �QøO�H��G J FHK��*øO�Y�O�nF��Ván�b÷C÷F�G2Mn�Ku�n���1÷�VK��[KP� Ü F Ü�å�Ü ��� ý �O���	��G ÜPJ �O�H�
�	K��[� Ü �n� }�Û2J>Ü �ÄG	ý Ü �>M�øVGZKP��÷FHG�ø Ü ÷�÷LGC�>�	K������b÷�VK�� ú øOK JJ KP��÷FHG Ü án�QøO�b÷ � KP��÷FHGp�	K���÷L��KAøQøVGC�Y÷LK���G��	G��VßPG
�O�HM`�5÷ ú�J ����F ÜPJ � Ü �WøO�H�G�KP� ÜZJ G�� J KP� ú ÷F Ü ÷(�Y�V��F�÷(�O��F��Vá`�b÷^÷FHGRM��KB�����1÷�OK��pKP� Ü F Ü�å�Ü ���HK�� J K��5÷LMn�5÷ J FHK��EøO�
M��GCßPG��w÷ J �n��F Ü �pK��E÷LMn�5÷.���K�� áNG��O�H�>� JJ �HG�� }
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ÞIFHG^�HG J �V���tM����Q���C�VM*øVG JTÜ á�K®ßPG Ü M�M*ø �Uä FHG��U÷FHGm�	K���÷L��KAøQøVGC��� J2Ü �5÷LK�� Ü ÷LG���KP��Fh�n� Ü � ú M Ü �
÷�O�C�Eø Ü �3ø �Uä FHG��
�HG J �O�����O�H��M��KB�	G����H��G J ��KP�
Fu��� Ü �Y�	K���÷L�KAøWøVGC� J ÷LKR��KAøQøVK äR})ü �E÷
Fh�n� Ü � J �HK���KP÷ Ü ø äAÜ��uJ ��KAøWøVK ä Mn�Ku�	G��n�H�G JVú
�HKP� J F�K��EøO�x÷FHG �P}#é G�� J G�Fu��� Ü � J ÷LK[�	K���÷L�KAø JL�uJ ÷LG�� J áNG�� Ü � J G�KP�?÷F�G��V�E�nG	ýH�Ván�QøO�Q÷ �>Ü ��� Ü � Ü ME÷ Ü á`�QøO�b÷ � ÷LK
��F Ü �H���O�H���	K������b÷�OK�� J�Ü �n�^�Q���	KP��G��1÷ ÜPJJ ���[ME÷�VK�� J � Ü �HGEá � ÷FHGA��G J �V���HGC� J�} Ø2��� Ü �_GC��KP��� J�Ü �>�O�HGCßB�b÷ Ü á*øVG
Ü ���U��� Ü ßPK��O� Ü á*øOG2�	K�� J G�êh�HG��n�	G }�ü �5÷ J�Ü ��GV÷ ��ý �G'ø Ü ÷LG��\�HG J �V�����G�êu���V��G��>G���÷ JEÜ ���U�	K�� J ÷L� Ü �O�w÷ J � Ü � ÜPJ�J � J ÷E�O�
�G����n�C�O�H�>Fh�n� Ü �UGC��KP� Ü �n�\�O���	�G ÜPJ �O�H� JÜ ��GV÷ � �O�pFu��� Ü � ý �	K��w÷L�KAøQøOG�� JL�uJ ÷LG�� JC}

Ø2��� Ü �fGC��KP�m� J �HKP÷_� Ü ���HK�� } ö ÷��G J �Eøb÷ J ���K�� á ÜPJ �O�[Fu��� Ü �Ä�>G��w÷ Ü ø Ü án�WøO�b÷�VG J�Ü ���fMnF �uJ �Q� Ü ø JLæ �QøQø J
�	K��_án�O�HG�� ä �Q÷F�÷FHG���G Ü ÷���G J KP�%÷FHGq÷LKuKAø J áNG��O�H�>� J G�� ú ÷FHG.÷ ÜPJLæuJTÜPJJ �V���HG�� ú�Ü ����÷FHG�KPMNGC� Ü ÷�O�H�>G��hßB�V�K�� ý
�>G��w÷ }�é G�� Ü ��� J G ä F Ü ÷Â� JÂæ ��K ä � Ü áNK��5÷ÂFu��� Ü �Z�>G���÷ Ü ø Ü án�WøO�b÷�VG J#Ü �n�Z�HG J �V���;÷FHG2KP÷FHGC� ÜPJ MNG��1÷ J KP��÷FHG
JL�BJ ÷LG��¹¸ª÷F�Gz÷LKuKAø JVú ÷FHG.÷ ÜPJæuJVú,Ü ��� ÷FHG^KPM�GC� Ü ÷�O�H�YG��hßB�V�K����>G��w÷º¸ª÷LKZ�G������	G Ü ���t�	K��w÷L�KAø9Fu��� Ü �\GC���KP�÷LK Ü>J �V���n� � � Ü �w÷E��GC�P�GCG } ÞIFHG�M���GCßu�VK�� JAJ G��1÷�VK��p�HG J �	���Oá�G����PG��HGC� Ü øNM����O���C�OM*øVG J ÷LKZ�HG J �V������KP� JÜ ��GV÷ �Uä FHG��
JÜ ��GV÷ � � J ��G � �HG�� ÜPJ^Ü �	K��w÷L�KAøAM��KPá*øOG�� } ÞIFn� J�J G��1÷�OK��Ä��KB�C� J G J K�� Ü �����b÷�VK�� Ü ø
�HG J �O���fM����O���C�VM*øOG J ÷F Ü ÷
Ü M�M*ø �Yä FHG��pFu��� Ü � J �	K���÷L��KAø ú G��b÷FHGC�(���V�G��1÷
ø � KP�T�O���n�V�G��1÷
ø �PúHJÜ ��GV÷ � �	���b÷�Q� Ü ø JL�uJ ÷LG�� JC}
"$#¼»�#)( ½°=?<wBS¾¡P'/J¿k-�4MÀ®4c;/VCRÁ.4ÃÂ$+.3)P�/:CR+.-Ä<
â��HG J �O�>M*øOG J KAøO�5÷�VK��Æ��KP�YG������O�HGCGC� J � J ÷LK J �O�>M*ø � � J GsFu��� Ü �è� Ü �1÷LKP� J ��F�G�� æ øO� J ÷ JC}Xé F��QøVG\� Ü � �ÆJ ����F
��F�G�� æ øO� J ÷ J G	ýH� J ÷ ú ÷FHG � KP�9÷LG��p�HK>�HKP÷E��� J ÷�Q�H����� J F Ü �>K��H�y÷FHG�êh� Ü øO�b÷�VG J ÷FHG � G���F Ü ���	G úBä F��O��F�� Ü�� ��KP÷AáNG
�G'ø Ü ÷LG��F÷LK JÜ ��GV÷ �tÜ �n�t� Ü�� GCßPG����	K��B�`�O�1÷ ä �b÷F JÜ ��GV÷ �P} ÞIFHG_K��Eø �päEÜ��tJ ����F������VßPGC� JÜ ø������Q�HG'øO�O�HG J �	K��EøO�
áNG(� J GC���Eøn� J �V� Ü øQø��HG J �O���Yêu� Ü øO�b÷�VG J#ä GC�G��	K��>M*øOG��>G���÷ Ü � �[Ü ��� Ü ��F��VGCßPG��U�O�YG	ý Ü �1÷
ø � ÷FHG JÜ �[G äEÜ��PúBä F��Q��F
� J �HKP÷�÷F�G(� ÜPJ G }¡Å � Ü øO�b÷�VG J
Ü �G2�	K��H�`�O�1÷�O�H� Ü ���[�G�êu���V��GT�HG J �V���T÷L� Ü �HGCK�ç JEÜ ���Z��G��C� J �VK�� J
Ü á�K��E÷
M����OKP���b÷�VG JC}

ó2JÜ án�QøQ�b÷ ��Ü ��� J�Ü ��GV÷ �Pú �O��M Ü �=÷�O�C�Eø Ü � ú�Ü �GYKP�9÷LG��]�	K��B�`�O�1÷�O��� ÿ9Ü �]�O�w÷LGC�� Ü �	GT÷F Ü ÷^� J G ÜPJL� ÷LK�� J GZ� Ü��
�HKP÷���G��	G JJÜ ���Qø � áNG JÜ ��G }ZÛ2J�Ü �fG	ý Ü �>M�øVG ú�Ü �	K��Y�>K��Ö�����Q�HG'øO�O�HGm� J ÷LKtG�� J �H��GN÷F Ü ÷ Ü � J GC�_�^� J ÷�G��w÷LGC�
� Ü ÷ Ü K��Eø � K����	G Ü ����÷F Ü ÷�÷FHG��	K��>M`�5÷LGC�I� Ü � Ü �C�	G JJ ÷F Ü ÷E� Ü ÷ Ü �V���HGCG��HG���ø Ü ÷LGC�.��KP��÷FHG JÜ �[G|÷ ÜPJæ KP�.��KP�
���/çNGC�G��w÷�÷ ÜPJLæBJ^ò/Ú�õPÐ�|~} �2��M*øO�O� Ü ÷LG�G��w÷L� �Pú FHK ä GCßPGC� ú � J �G�êu���V��G��p��KP��÷FHG��	K��>M`�5÷LGC��÷LK��HGV÷LG��1÷2G���÷L� � GC���KP� J
���EøOG JJ ÷FHG\GC���KP� JYÜ �G J KÖG	ý`÷L�G��>G ÷F Ü ÷;÷FHG � ßu�OKAø Ü ÷LG\�G ÜPJ K�� Ü á*øVG��HG JJ �	���b÷LGC��� ÜB}*ÛüJ � Ü øQø J øO�VMÆ� J � Ü øWø �
� Ü ���HKP÷^áNGY�HGV÷LG��1÷LG�� Ü ��� J ����FfG��w÷L� � GC��KP� J F Ü ßPG�øOG��Á÷LK�� Ü � �ÖÜ �C�C�Q�HG���÷ J�}Uû �Eøb÷�VM*øOG^G��w÷L� � KP�I�	���b÷�O� Ü ø
� Ü ÷ Ü � Ü �sM��GCßPG��w÷ J ����F�øVK JJ G JC}

Û2JRÜ �HKP÷FHGC��G	ý Ü �>M*øOG ú�Ü �HG J �V���p÷F Ü ÷R�Q�ÈßPKAøVßPG J �n� J M*ø Ü�� �Q�H�Z� Ü ÷ Ü KP�_�O� J ÷L���n�1÷�VK�� J K�� ÜpJ �	�GCG�����KP� Ü �
KPMNGC� Ü ÷LKP�{÷LK���FHG�� æ�Ü ���tßPGC���V� � á � M���G JJ �O�H�T÷FHG ��xnï �	� á`�5÷�÷LK��t�Y�O���O�[� å G J ÷FHGY÷ � Mn�O�H� Ü �sKPMNGC� Ü ÷LKP���^� J ÷
�HK } â2ßPGC�C÷�O�[G ú FHK ä GCßPGC� úuÜ ��� Ü �~÷LGC����G ä GC���KP� J9Ü �GI�HGV÷LG��1÷LG�� ú KPM�GC� Ü ÷LKP� J�ä �QøWøÈ�PGV÷#�O�Y÷FHGIF Ü án�b÷�KP�`M���G JJ �O�H�÷FHGRG��w÷LGC� æ G � �^�Eøb÷�OM*øVG|÷�O�>G J �O�U� Ü Mn�O� J ���C�	G J�J �VK�� } ÞTF�� J �HG J �O���U��G Ü ÷�H��G_F ÜPJ áNGCG��\�Q�>M*øO�O� Ü ÷LG��p�Q�p� Ü � �øVK JJ G JC} Ù KP�ÂG	ý Ü �>M*øOG ú ÷FHG(ÞTFHGC� Ü � ýîôPy�äEÜPJ
Ü øO�O�HG Ü � Ü �C�	G'øOGC� Ü ÷LKP�^÷F Ü ÷#K�ßPGC���HK J G����_�EøQ÷�VM*øVGEM Ü ÷�VG��w÷ J �n�H���O�H�
� Ü ��� Ü ÷�VK��;÷FHGC� Ü M �P} ö �;÷FHG2KP���V���Q� Ü ø�ÞIFHGC� Ü � ýîôPy �HG J �V��� ú KPMNGC� Ü ÷LKP� J
ä GC�GT��G�êh���O�G��;÷LK_G���÷LGC�^÷FHG�÷L�G Ü ÷�>G��w÷
M Ü � Ü �[GV÷LGC� J9Ü ÷?÷FHG�÷L�G Ü ÷�>G��w÷ J �b÷LG ÜPJ�ä G'øQø ÜPJ K��z÷FHGÂ�	K��>M`�5÷LGC���	K�� J KAøVG }9Û �9÷LGC�)÷FHG
KPMNGC� Ü ÷LKP� J �	K��>M�ø Ü �O�HG��
Ü áNK��5÷�÷FHG��n�HM*øO�O� Ü ÷�OK�� ú ÷FHGRM Ü � Ü �[GV÷LGC� J G��w÷LGC�G�� Ü ÷�÷FHGq÷L�G Ü ÷�[G���÷ J �b÷LG ä GC�G��O� J ÷LG Ü �\��� J M*ø Ü�� G��UK�� ÷FHG
�	K�� J KAøOG Ü ����÷FHG�KPMNGC� Ü ÷LKP�p�HGCG��HG��8K��Eø � ÷LKÒM���G JJ ÷F�G ��Cï � �ÆxÆæ G � �V�R÷FHG �*ä GC�G��	KP���G��1÷ } â2MNGC� Ü ÷LKP� J
J KuK��\áNG�� Ü �>G Ü �C�C� J ÷LK��>G��U÷LKYMn� J F��O�H�y÷FHG��GV÷�H��� æ G � êh���Q� æ ø � ÷F�GR�G�êu���V�G��\�u���_áNGC�IKP�)÷�O�>G JIä �b÷FHK��5÷
��F�G�� æ �O�H�;÷FHG�M Ü � Ü �>GV÷LGC� J � Ü �GC���*øQø �P}

ÞIF�G J G��	K����*G ÜPJL� án�5÷[�HKP÷YßPGC� � G	ç�G��1÷�OßPG J KAøQ�5÷�VK��Æ� J ÷LK ä ���b÷LGsM��KB�	G����H�G J ��KP�ZFu��� Ü �èKPM�GC� Ü ÷LKP� J÷LK���KAøQøOK ä!Ü ���Á÷FHG�� ÜPJJ �n�>GT÷FHG�G��H���O��GCGC���O�H�mwLKPáÒ� J �HK���G }s� �H��KP���C�O����÷FHG���KAøQøOK ä �O���pKP�IM��KB�	G����H�G J � J
���EøQ� æ G'ø �Pú FHK ä GCßPGC� ú ÷LKTøVG Ü ��÷LK Ü Fn�V��F�øVGCßPG'ø�KP� JÜ ��GV÷ �P}

�2G æuæ GC�I�HKP÷LG JEä F Ü ÷AFHG2� Ü øWøVG��T÷F�G � Ù KAøWøVK ä �Q�H�Yù
�KB�	G����H�G J ���QøVG��[� ÜP�Uò {Èõx| â2MNGC� Ü ÷LKP� J �_� J ÷Âá Ü ø Ü ���	G
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áNGV÷ ä GCG�� Ü � Ü ME÷�O�H�>M���Ku�	G������G J �O��÷FHG�� Ü �	G_KP�9�n� Ü ��÷�Q�C�VM Ü ÷LG��\�	K����n�b÷�VK�� J ßPGC� J � JIJ ÷�Q� æ �O�H�;÷LK[Mn�Ku�	G��n�H�G J
���V���Q�Eø �sä FHG��Ö�C�HG J_J �H�P�PG J ÷Y÷FHG ��J FHK��EøQ��áNG Ü � Ü ME÷LG�� } ö �EFu��� Ü �Ä�	K���÷L��KAøQøVGC� J ��FHKuK J GT÷F�GY��KP���>GC� ú ÷F Ü ÷
� JVú ÷F�G ��Ü � Ü M*÷�M��KB�	G����H�G J2ä FHG����Q÷ Ü MnM�G Ü � J ÷FHG>M��KB�	G����H�G J�Ü �G ä �K��H� ú�Ü øVK J�J � Ü�� �G J �EøQ÷ ä FHG��p÷FHG
Fu��� Ü �s�	K��w÷L�KAøQøOGC�(�HKuG J �HKP÷2F Ü ßPGm�	K��>M*øOGV÷LG æ �HK ä øOG��H�PGRKP�C÷FHG^�C�V���C��� J ÷ Ü ���	G J KP� JL�BJ ÷LG�� J ÷ Ü ÷LG } ö � ÷F�� J
� ÜPJ G ú ÷FHG2Fh��� Ü � J#ä �WøQøBáNGIá*ø Ü �>G��Y��KP�A�HGCßB� Ü ÷�VK�� JÂÜ ���Y�HK�� ý Ü ��FHGC�G����	G�÷LK.÷FHG(M��KB�	G����H�G J�} â��;÷FHG(KP÷FHGC�
F Ü ��� ú �V�,÷FHG �[J ÷�O� æ ÷LK_M���Ku�	G������G J þ9÷FHG2�	K���÷L�KAø Ü øV�PKP���Q÷F��qM��K®ßu�Q�HG��`�����O���O�Eø �_ä FHG��N÷FHG(M��KB�	G����H�G J ÷�H���
K��5÷|÷LKZáNG ä �K��H� ú ÷FHG �\ä �WøQø,áNG�á*ø Ü �>G��\��KP��÷F�G��V�2�Q�B�nG	ýH�Ván�QøO�Q÷ �YÜ ���U÷FHG Ü M�M*øO�Q� Ü ÷�VK��\KP�K÷F�G����EøOG J �O�U÷FHG
ä �K������	K��w÷LG	ý`÷ } Ø(�Q��� J �V��Fw÷�án� ÜPJ � J KP�9÷LG��[�O�hßPKAøVßPG��>�O�>�O��G���÷�V� � �O�H� ä F Ü ÷C÷FHG.KPMNGC� Ü ÷LKP� J F�K��EøO�^F Ü ßPG æ �HK ä �
Ü ���\��K��HG }ö � J � J ÷�O�H��÷F Ü ÷mKPMNGC� Ü ÷LKP� JmÜ ø äEÜ��BJ ��KAøWøVK ä M��KB�	G����H��G J �HKuG J �HKP÷_��� Ü � Ü ��÷LGCG J�Ü ��GV÷ �ÄÜ øb÷FHK�����F]�Q÷_�HKuG J
� J � Ü øQø � ��� Ü � Ü ��÷LGCGx÷F Ü ÷q÷FHGC�GZ� J�J K��>GCK��HGT÷LK\á*ø Ü �>GÆ¸8G��b÷FHGC����KP����KAøQøVK ä �O�H��÷FHG[M��KB�	G����H��G J KP����KP���HKP÷
��KAøQøVK ä �O�H��÷FHG��°¸ ä FHG��z÷F��O�H� J �PK ä �K��H� } Ý Ü ��GV÷ � �	K��>G J ���K��¿�	K���÷L�KAøWøVGC� J áNG��O�H� JLæ �QøQøO���EøP�Q�Ew���H���O�H� ä FHG��
Ü ����FHK ä Mn�Ku�	G��n�H�G J2Ü M�M*ø �P}�Û2J �n� J �C� JJ G��s�O� � F Ü ME÷LGC� Ú�ôhú KP�� Ü �n� å�Ü ÷�VK�� J �HGCG��F÷LKp�>K����b÷LKP� Ü ��F�GC�G����	G÷LK�M��KB�	G����H�G J �HKP÷ J �Q�>M*ø � ÷LKZG�����KP���	G^�	K��>M*øO� Ü ���	G�án�E÷�÷LK��n���HGC� J ÷ Ü �n�\FHK äWÜ ��� ä F � ÷FHG�� Ü M�áNGV÷ ä GCG��
M��KB�	G����H��G JRÜ ���ÖMn� Ü �1÷�O�	GY�P��K äTJ_Ü ���Á÷LK�� J G;÷F Ü ÷^�O�H��KP��� Ü ÷�VK��Á÷LKs�G��HG J �V����áNKP÷FÁ÷FHG JL�uJ ÷LG�� Ü ����÷FHG
M��KB�	G����H��G JRò {Èõx|~}

ÝuG��1÷�OK�� õu}ªy KP� � F Ü ME÷LGC� õ �HG J �	���VáNG J �Q�>MNKP�
÷ Ü ��÷����Vç�GC�G��n�	G J á�GV÷ ä GCG��ÄFh�n� Ü � Ü ��� Ü �5÷LK�� Ü ÷LG��Ä�	K�� ý÷L�KAøQøOGC� JC} â��HGmKP��÷FHG J G[���/çNGC�G����	G J � J ÷F Ü ÷R÷FHG[�	K��w÷L�KAø Ü øO�PKP���b÷F��ü� J G���á � Fh��� Ü � J � J � � � Ü �[�O� } ÞIF�� J
� � � Ü �[�O� ÜPJ MNG��1÷(KP��Fu��� Ü �\�	K��w÷L�KAø�� J.ä F � Fu��� Ü � JIÜ �G æ GCME÷(�O� JL�BJ ÷LG�� JC} ÞIFHG � M��K�ßB�O�HGR÷F�G��nG	ýH�Ván�QøO�Q÷ �÷LKs�HGCßB� Ü ÷LG>���K��ÿM���Ku�	G������G J�ä FHG����b÷R÷����� J K��5÷R÷FHG ÜPJ�J ���>ME÷�OK�� J �����HGC�3ø � �Q�H�T÷FHG>G������O�HGCGC���O���U��G J �V���
Ü �G ä ��K��H� }Kü �5÷ ä �b÷F�÷F�� J �`G	ýB�Vá`�QøO�b÷ � �	K��>G J ÷FHG�MNK JJ �Ván�QøO�Q÷ � KP���n� JÜ ��G���F Ü �H�PG J �O��÷FHGR� � � Ü �[�O�2�	K���÷L��KAø
Ü øV�PKP���Q÷F�� Ü �n�_�HG ä �HG J �V������G�êh���O�G��>G��w÷ J ��KP��G������O�HGCGC� J9Ü ��� JL�BJ ÷LG��W�HG J �V���HGC� J ÷LK������HGC� J ÷ Ü ���z÷FHGÂ��G ÜPJ K��
��KP� J ����F\��� JÜ ��GR��F Ü �H�PG JTÜ ���\M��GCßPG��w÷�÷FHG��v÷FH��K��H��F Ü M�M���KPM���� Ü ÷LG JL�BJ ÷LG��g��G J �V��� }

� � J ÷ ÜPJ G��H���Q�HGCGC� J F Ü ßPG�÷FHGI��G J MNK�� J �Ván�WøO�b÷ � ÷LK��n���HGC� J ÷ Ü �n�z÷F�GIF Ü�å�Ü ��� J �Q�y÷FHGIMnF �uJ �O� Ü ø JL�BJ ÷LG�� J ÷FHG �
Ü �G���G J �V�����O��� Ü �n��÷LKZ�	K��w÷L�KAø Ü �n�\�[�b÷�V� Ü ÷LG.÷FHG�� ú G������O�HGCGC� JIÜ ø J K[�_� J ÷T������GC� J ÷ Ü ���pFHK ä ÷FHG��O� JL�BJ ÷LG��
�HG J �O��� J � Ü � øVG Ü ��÷LKYFh�n� Ü �UGC��KP� Ü �n�\FHK ä ÷FHG � � Ü �s�HG J �O����÷LK[�G������	G�GC���KP� JC}

�2G J �V���n�O�H� ÷LK�M��GCßPG��w÷mFh��� Ü �fGC���KP�_�G�êu���V��G J�J K��>G�á ÜPJ �Q�Y������GC� J ÷ Ü �����Q�H� Ü áNK��5÷.÷FHG��KAøVG�Fh�n� Ü � J
M*ø Ü�� �Q� JL�uJ ÷LG�� JIÜ ��� Ü áNK��5÷IFu��� Ü �\GC��KP� }
"$#¼»�#&N Ç,A�4oÈ�+.3)4�+YT¹É�PÄFÊ=?-Ä<ËC)-Ì*9+.-0/V1:+.3ÍÂdB'<w/V46FÎ<
Ø2��� Ü � J � Ü �^M6Ï Ü���Ü ß Ü ���OG�Ð � KP�n�K:ÏVG J �O� Ü �	K��tÐL�K:Ï JL�BJ ÐLG�� }$Ñ �ªÐF�G J �Q�>M6ÏVG J Ð�� ÜPJ G J�Ò ÐF�G � �	�G Ü ÐLG�ÐFHGE�	K��2ÐL��K:Ï
�	K��[� Ü �n� JEÜ ��� Ü MnM6Ï � ÐFHG��!���V�G��~Ð·Ï � ÐLKªÐFHG��	K��tÐL�K:Ï¼ÏVG���M��KB�	G JJC} Ù KP� Ü ß Ü ���VG�Ð � KP���G ÜPJ K�� J�Ò M Ü �·Ð�O�C�
Ï Ü �ÓÏ �
J MNGCG�� Ü ���tG~�Z�C�VG���� �VÒ ÐFHG JL�BJ ÐLG��ÿ� Ü�� áNG_��G J �V���HG�� ä �ÔÐF Ü �	K��>Mn�MÐLGC��áNG�Ð ä GCG���ÐFHG>Fu��� Ü ���	K��2ÐL�K:Ï�ÏVGC�
Ü ���{ÐFHG JL�BJ ÐLG�� } ÞIFHG��	K��>Mn�MÐLGC�I� Ü�� G	ýB� J Ð.K��
Ï � �O�,ÐFHG���GCG��Há Ü � æ ÏOKhKPM>ÐLK>M���Ku�	G JJ.Ü �n�UM��G J G��tÐ.� Ü Ð Ü ÐLK
ÐFHGmFh�n� Ü �\KPMNGC� Ü ÐLKP� }�Ñ �tKVÐFHGC� JL�BJ ÐLG�� J�Ò ÐFHG^�	K��>Mn�MÐLGC� Ü �~Ð� Ü Ï¼Ï � � JJ �HG J ÐFHG_�	K��tÐL�K:Ï9�O� J ÐL�����~Ð�VK�� JIä �ÔÐF
ÐFHGmFh�n� Ü �sKPMNGC� Ü ÐLKP��G��ÔÐF�GC�(M���K�ßB�O���O�H�[Fn�V��F�Õ)ÏVGCßPG�Ï J �HMNGC�ßB� J �VK��UKP��ÐFHG^�	K��[Mn�MÐLGC��KP� J �O�>M6Ï � �>K����¼ÐLKP���O�H�
ÐFHG��	K��[Mn�MÐLGC�®ÐLKY��G�ÐLG��~ÐTGC��KP� J KP�IM��KPácÏVG�� JC}

Û ����� Ü � Jä GC�G���êu�HG J Ð�VK���� J�ä F Ü Ð�� J ÐFHGmá�G J Ð2��K:ÏVGm��KP�RFu��� Ü � J �O� JÜ ��G�Ð � Õ �	���ÔÐ�Q� Ü Ï�M��KB�	G JJ �	K��2ÐL��K:Ï }
ÞIFHGC��G Ü �GKÐFH�GCGf��FHK��O�	G J á�G � K��n�����V�G��~Ð\�	K��tÐL�K:Ï � ÐF�GÖFh��� Ü �É� Ü �É�>K����¼ÐLKP� Ü � Ü �MÐLK�� Ü ÐLG��Ã�	K��2ÐL��K:Ï
JL�BJ ÐLG�� Ò ÐFHG(Fu��� Ü �Y� Ü � Ü �~Ð ÜPJÂÜ á Ü � æ �HM,ÐLKÍÐFHG Ü �MÐLK�� Ü Ð�VK�� Ò KP�¡ÐFHG(Fu��� Ü � Ü ��� Ü �
ÐLK�� Ü Ð�VK���� Ü �YáNKVÐF
M Ü �·Ð�Q�C�VM Ü ÐLG��O�ËÐFHG��	K��tÐL�K:ÏdÐFH�K��H��F J K��>GªÐ � M�G_KP�9M Ü �·Ð�HGC� J F��VM } ÞIFHG J G_��FHK��O�	G J2Ü �Gm��� J �C� JJ G��p�O�t�HGCM
ÐF
�O� ���L�C�C�
���L�(Ü ��� Ü �GRK��
Ï ��J ���[� Ü ��� å G��pFHGC�G }

ó �H��KP�·Ð��� Ü ÐLG�Ï � ��KP�$ÐFHG � � J Ð�KPM
Ð�OK�� Ò Fh��� Ü � J � Ü�æ GEßPGC� � MNKuKP���>K��n�ÔÐLKP� JC} ÞIFHG � � Ü �n�HKVÐ J �ÔÐ Ü ��� äAÜ Ð��F
J K��>G�ÐFn�O�H� ä �ÔÐF�K��MÐ Ü �~Ð�VßPG_�	K��tÐL�K:Ï��n�MÐ�VG J ��KP� Ü � � ÏVG����VÐFpKP�$Ð�O�>G Ü ���\� Ü �O�2Ð Ü �Q�Ußu�V����Ï Ü ���	G } Þ ÜPJLæuJ ÐF Ü Ð
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�G�êu���V�GXÏO�ÔÐÖÐ·ÏVG Ü �~Ð�VßPG�KPMNGC� Ü ÐLKP�Eá�G�F Ü ßB�VKP�A� Ü�� ��G J �
ÏÔÐA�O�9ÏOK ä GC�G�� Ü ÏVGC�·Ð�HG JJAÜ ���U� Ü �{ÏVG Ü �,ÐLK^�	K��[M6Ï Ü �	G���� �
Ü ����K®ßPGC��G�ÏO� Ü ���	GYK��KÐF�G Ü �MÐLK�� Ü Ð�VK�� }p� K��[M6Ï Ü �	G���� ��Ü ���×ÏVK ä GC��G��ÖßB�V���¼Ï Ü ���	G Ü ��G[G	ý Ü �	GC��á Ü ÐLG��fá � ÐFHG
F��V��FU��G�ÏO� Ü án�¼ÏQ�ÔÐ �[Ü ���ËÏVK ä � Ü �¼ÏO���G�� Ü ÐLGRKP� Ü �MÐLK�� Ü ÐLG�� JL�uJ ÐLG�� JC}

Ø �MÐEGCßPG��\�V��Fu��� Ü � J �	K��6ÏO���G�� Ü �O��ßB�V���¼Ï Ü �tÐ ä Fn�¼ÏVG J �O�>M6Ï �>J �¼ÐÖÐ�O�H� Ü ���U�>K����ÔÐLKP���Q�H� Ü �	K��>M`�MÐLGC�ÙÐF Ü Ð
� J MNGC���KP���[�O�H�ªÐFHG2�	K��tÐL�K:Ï	Ð ÜPJLæBJ þ Ü ���U� J � Ü Ï¼Ï � �HK��O�H�ªÐFHG����V��FtÐÄÐFn�O�H�h� Ò Ø Ü �Q�Èá����O�H�PG�F ÜPJ �HKVÐLG��,ÐFHG��V�K�� �
ÐF Ü Ð Ü �MÐLK�� Ü Ð�O�R�	K��tÐL�K:Ï JL�BJ ÐLG�� JIÜ ��GR�O� J Ð Ü Ï¼ÏOG��YáNG�� Ü � J G�ÐF�G � � Ü �\��K¹ÐF�GAw�KPápáNG�ÐÖÐLGC�®ÐF Ü �sFh��� Ü � J�Ò án�MÐ
ÐFHG��\Fu��� Ü � J.Ü �G ÜPJJ �V����G��>ÐFHG�Ð ÜPJLæ KP���>K����ÔÐLKP���Q�H�ªÐF�G Ü �MÐLK�� Ü ÐLG�� JL�uJ ÐLG�� ò/Ú	{P|~} Þ ä K[êu�HG J Ð�VK�� J.Ü ��� J G �
Ú�} ÞTFHG�Fh��� Ü �p�>K����ÔÐLKP�I�HGCG�� J ÐLK æ �HK äÉä F Ü ÐÙÐFHGR�	KP���G��~ÐIáNG�F Ü ßB�VKP�.KP�0ÐFHGR�	K��2ÐL��K:Ï¼ÏVG��UKP�T�>K��n�ÔÐLKP�G��
Mn�Ku�	G J�J>J FHK��
ÏO�ÄáNG ÿ FHK ä GCßPGC� Ò �O�Ò�	K��>McÏVG	ýÄ�>KB�HG J KP�TKPMNGC� Ü Ð�OK��¸Î��KP�^G	ý Ü �>M6ÏOG Ò#ä FHGC�G,ÐFHGUß Ü ����Õ
Ü ácÏVG J �O�,ÐFHG�M��KB�	G JJ F Ü ßPG�ÐLK[��K:Ï¼ÏVK ä�Ü M Ü �¤Ð�O�C�
Ï Ü �ÙÐL� Ü wLG��~ÐLKP� � K�ßPGC�®Ð�Q�>GÆ¸ÎGCß Ü ÏO� Ü Ð�O�H� ä F�G�ÐFHGC��ÐFHG
Ü �
ÐLK�� Ü ÐLG��Ä�	K��tÐL�K:Ï JL�BJ ÐLG�� � J M�GC����KP���Y�O�H�p�	KP��G��~Ð·Ï � �G�êu���V��G JRJ MNG��C� Ü Ï���� J M6Ï Ü��BJ�Ü ���Ä�O�H��KP��� Ü Ð�VK��
ÐF Ü Ð_� Ü�� K��
Ï � áNG Ü ß Ü �¼Ï Ü á6ÏOG>���K��µÐFHG Ü �
ÐLK�� Ü ÐLG�� J�uJ ÐLG���áNG��O�H�\�>K��n�ÔÐLKP�G�� } ØTK äbä �¼Ï¼Ï�Fu��� Ü �
�[K����ÔÐLKP� J2æ �HK ä �V��ÐFHG>�	K��>Mn�MÐLGC��� J2ä �K����U�O�'ÐFHGmK��
Ï � �O����KP��� Ü Ð�VK��ËÐF�G � F Ü ßPG[�	K��>G J ���K��ÚÐF Ü Ð
�	K��[Mn�MÐLGC� �>Ñ � Ü �����¼Ð�VK�� Ò ÐFHGI�O�H��KP��� Ü Ð�OK���M���K�ßB�O�HG��^á �mÜ � Ü �MÐLK�� Ü ÐLG��Y�	K��2ÐL�K:Ï�ÏVGC�
� J �>KP�G.�O�n���V�G��~Ð Ò
ä F��O��Ft� Ü�� � Ü�æ G^�¼Ð(F Ü ����GC�T��KP�2Fu��� Ü � J ÐLKZ�PG�Ð Ü ��ÏOG Ü �2M`�O�~Ð�H�GRKP�'ÐF�G JL�BJ ÐLG�� � Ù Ü ��ÏO�H�G J � Ü�� áNG
J �¼ÏVG��tÐ.KP�T� ÜPJLæ G��sá � ÐFHG Ü �MÐLK�� Ü Ð�VK�� }

ôu}®Ñ �XÐFHGs�HG��C� J �VK�� J � Ü �ÆáNG J MNG��C� � G��Ò�À�
Ï¼Ï �VÒ ÐFHG�� Ü �	K��[Mn�MÐLGC�Y� Ü �Î� Ü�æ GÛÐFHG��d�>KP�G\êu���O� æ Ï �ÒÜ ���
Ü �C�C��� Ü ÐLG�Ï � ÐF Ü � Ü Fu��� Ü � } Ø(K ä � Ü �YFh��� Ü � J �>K����¼ÐLKP� J ����F Ü�JL�uJ ÐLG�� �Ué F��ÔÐ � G�ÏQ� Ü �n�Yâ2���m��K������
ÐF Ü Ð Ò ��KP��G	ý Ü �>M6ÏVG Ò�Ü �O�XÐL� Ü �Z�m�	K��2ÐL�K:Ï�ÏVGC� J � Ü M�M���G��C� Ü Ð�VK��tKP��ÐFHG°ÐL� Ü �Z� J �¼Ð� Ü Ð�VK�� äAÜPJ ��G������	G�� Ü Ð
ÐF�G(F��V��F�ÐL� Ü �Z��ÏVGCßPG�Ï J � Ü �HGT��G ÜPJ �Vá6ÏOG.á � � J �O�H�R�	K��>Mn�
ÐLGC� J2ò/Ú � ô�|~}'Ñ � J ����F��C�V���C�n� J Ð Ü ���	G J�Ò Fh�n� Ü � J
�^� J Ð2�>K����ÔÐLKP��ÐFHG Ü �MÐLK�� Ü ÐLG����	K��2ÐL��K:Ï¼ÏVGC� Ü Ð J K��>Gm�>G�Ð Ü ÏVGCßPG�Ï Ò �HG��C�Q���O�H� ä F�G�ÐFHGC��ÐF�G_�	K��>Mn�
ÐLGC��� J
��G��C� J �VK�� J_Ü �G Ü �C�	GCM
Ð Ü á6ÏVG�� Ü ÐFHGC�¹ÐF Ü �]�	K��>M6ÏVG�ÐLG�Ï � �	KP���G��~Ð }ËÑ �Ä� ÜPJ GZKP� Ü ��� JÜ �P��GCG��>G��2Ð Ò#J FHK��
ÏO�
ÐF�G�Fh�n� Ü �UKP�ÜÐFHGR�	K��[Mn�MÐLGC�TáNGQÐFHG � � Ü Ï Ü �án�ÔÐLGC� �

� �>M6ÏVK � �O���^Fu��� Ü � JEÜPJ á Ü � æ �HM J � J G�êu� Ü Ï¼Ï � �Q�HG	ç�G��~Ð�OßPG }A� K��tÐL�K:Ï¼ÏVGC� J �HGCG��{ÐLK[F Ü ßPG Ü �C�C�H� Ü ÐLG�M��KB�	G JJ
�>KB�HG�Ï J ÐLK>�	K��2ÐL�K:Ï�G	çNG��~Ð�VßPG�Ï �VÒ án�
ÐA�HKVÐAáNG��O�H�^�O� Ü �~Ð�OßPG��	K��tÐL�K:Ï?ÏVG Ü � J ÐLK Ü �HGC�P� Ü � Ü Ð�OK��ZKP�.ÐFHG��V�AM��KB�	G JJ
�>KB�HG�Ï JC}2Û Ð�ÐF�GªÐ�O�[GªÐFHG � �HGCG��ËÐLKp�O�tÐLGC�ßPG��HG Ò �ÔÐ2� Ü�� Ð Ü�æ G ÜYä Fn�¼ÏVGEÐLK � �PG�Ð�ÐFHG��V�2áNG Ü ���O�H� J�Ò � �O�tKVÐFHGC�
ä KP��� J�Ò ÐLK\�HM,� Ü ÐLG°ÐFHG��O��M��KB�	G JJ �>KB�HG�Ï J�J K{ÐF Ü Ð�G	çNG��~Ð�VßPG Ü ��� JÜ ��G[�	K��tÐL�K:Ï#�	K��[� Ü �n� J � Ü ��áNGm���VßPG�� }
Ñ � Ü �����ÔÐ�VK�� Ò �	K��2ÐL��K:Ï¼ÏVGC� J �HGCG��èá�KVÐFÆ� Ü �h� Ü Ï Ü �n�è�	KP�����ÔÐ�VßPG Jæ �¼Ï�Ï J�Ò án�MÐmáNKVÐFÒKP�XÐFHG J Gs�HG���ÏQ�O�HGU�O�oÐFHG
Ü á J G��n�	GZKP�IMn� Ü �~Ð�O�	G }ËÑ �IFu��� Ü �Äá Ü � æ �HM J �HGCG���ÐLK�Ð Ü�æ GUK®ßPGC�m�	K��tÐL�K:ÏA���K�� Ü �MÐLK�� Ü ÐLG�� JL�BJ ÐLG�� J�Ò ÐFHG �
� Ü�� áNG_��� Ü ácÏVGEÐLKp�HK J KZG	çNG��~Ð�VßPG�Ï ��Ü ��� J�Ü ��G�Ï �P}�� K��>Mn�
ÐLGC� J(Ü ��G_KP�aÐLG����O�2ÐL��Ku���n�	G��s�O�tÐLK JÜ ��G�Ð � Õ �	���ÔÐ�Q� Ü Ï
�	K��tÐL�K:ÏMÏVKuKPM J á�G�� Ü � J GÙÐFHG � �O�n�	�G ÜPJ G JL�BJ ÐLG��W�G�ÏO� Ü á`�¼ÏO�ÔÐ �VÒ án�
Ð Ü Ð'ÐFHG JÜ �[G¡Ð�Q�>G Ò ÐF Ü Ð�F��V��F^�G�ÏQ� Ü án�¼ÏO�¼Ð � � Ü �
M��K®ßu�Q�HG�ÏO�ÔÐÖÐ·ÏVG�KPM�MNKP�·Ð���n�ÔÐ � ��KP�IFu��� Ü �p�	K��tÐL�K:Ï¼ÏVGC� J ÐLK>M�� Ü �~Ð�O�	G Ü ���s� Ü �O�tÐ Ü �O�,ÐFHG JLæ �¼Ï¼Ï JEÜ ��� æ �HK ä ÏVG��H�PG
�G�êu���V�G��{ÐLKZ�O�2ÐLGC��ßPG��HG ä FHG��pMn�KPá6ÏVG�� J�Ý�ì KB�C�C�H� }

Ñ Ð Ü M�MNG Ü � J ÐF Ü Ð ÒhÜ Ð�ÏOG ÜPJ Ð���KP�#��K äEÒ Fu��� Ü � J9ä �¼Ï¼ÏhF Ü ßPG®ÐLK�Mn�K�ßB�O�HG.���V��G��~Ð9�	K��tÐL�K:ÏHKP� ä �¼Ï¼ÏuF Ü ßPG®ÐLK J F Ü �G
�	K��tÐL�K:Ï ä �ÔÐF Ü �MÐLK�� Ü Ð�VK��Î�n�
ÏVG JJ[Ü ��G�êh� Ü ÐLG��	K�� � ��G����	Gt� Ü �ÎáNG\G J Ð Ü á6ÏO� J FHG��è�O�UÐFHG Ü �
ÐLK�� Ü Ð�VK��ÊÐF Ü Ð
Fu��� Ü �Æ�>K����¼ÐLKP� J � Ü �ÆáNG�G�ÏQ�O�[�O� Ü ÐLG��]�	K��>M6ÏOG�ÐLG�Ï �P} Ù G äþJL�BJ ÐLG�� J G	ýH� J Ð�ÐLKB� Ü��]ä FHGC��G J ����FÆ�	K�� � �HG����	G
� Ü �èáNG^w� J Ð� � G�� ä FHG�� JÜ ��G�Ð � � J[Ü Ð J Ð Ü�æ G } ÞTFHGpM��KPá6ÏOG��ÞÐFHG��ÆáNG��	K��>G J K���GpKP� � �����O�H��ÐFHGs�	KP���G��~Ð
M Ü �·Ð��GC� J F��VM Ü ��� Ü Ï¼ÏVKB� Ü Ð�VK��tKP��Ð ÜPJLæBJ áNG�Ð ä GCG���Fh��� Ü � J(Ü �n���	K��[Mn�MÐLGC� JC}�ó �H��KP�·Ð��� Ü ÐLG�Ï �VÒ ÐF�� J Mn�KPá6ÏVG��
F ÜPJ ��KVÐIáNGCG�� J K:ÏVßPG�� ÒnÜ Ï¼ÐFHK��H��F J K��[G������O�HG�ÏO�Q�HG JEÜ �GRM��G J G��2ÐLG��páNG�ÏVK äR}

â���GZKP�®ÐF�G9ÐF��Q�H� J ÐF Ü Ð^� Ü�æ G{ÐFHGUM���KPá6ÏVG�� �n���Z�C�
ÏÔÐ_� J ÐF Ü Ðm�¼Ð_� J �HKVÐTwL� J Ð Ü � Ü ÐÖÐLGC�>KP� J McÏO�ÔÐÖÐ�O�H�
�G J MNK�� J �Ván�¼ÏO�¼Ð�VG JC}�� K��>Mn�
ÐLGC�R�	K��2ÐL�K:ÏÂ� J ��F Ü �����O�H�>ÐFHG[�	KP�����¼Ð�VßPGY�HG�� Ü �n� J K��ÖFh�n� Ü ���	K��2ÐL��K:Ï¼ÏVGC� JC} Ø2��Õ
� Ü � J.Ü ��GR�O���	�G ÜPJ �Q�H�:Ï �YJ ��M�GC��ßu� J �O�H� Ü �	K��[Mn�MÐLGC�.� Ü ÐFHGC�ÜÐF Ü �\���V��G��~Ð·Ï � �>K����¼ÐLKP���O�H�¹ÐFHG�M��KB�	G JJ�Ò ÏOG Ü ���O�H�
ÐLK\�>KP�G>�	KP�����¼Ð�VßPG�Ï � �	K��>McÏVG	ý��HG��C� J �VK���� Ü�æ �Q�H� }�Û �MÐLK�� Ü Ð�VK��KÏVKP���Q�_�	K��>McÏVG	ýB�¼Ð �tÜ �n�JÐF�G^Mn�K:ÏO�V��GC� Ü Ð�VK��
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KP�Â�	K��tÐL�K:Ï��>KB�HG J�Ü �G[�	K��H�À� J �Q�H�ZFu��� Ü � J�}�Ñ � Ü �����¼Ð�VK�� Ò�ä FHG��HGCßPGC��ÐFHGC��G Ü ��Gm�^�
ÏÔÐ�OM6ÏVG��	K��tÐL�K:Ï¼ÏVGC� J�Ò ÐFHG
�G�êu���V�G��[G��2Ð J ��KP���	KuKPM�GC� Ü Ð�VK�� Ü �n�t�	K��[�^�����Q� Ü Ð�VK�� Ü ��G^�O�n�	�G ÜPJ G�� Ò �HKVÐTK��6Ï � áNG�Ð ä GCG��JÐF�G^Fu��� Ü � Ü ���
ÐFHG��	K��>Mn�MÐLGC�Zán�MÐ>áNG�Ð ä GCG��ÎFu��� Ü � J �O�tÐLGC� Ü �~Ð�O�H� ä �ÔÐFÃÐFHG JÜ �>Gs�	K��[Mn�MÐLGC� Ò ��KP�YG	ý Ü �>M6ÏVG Ò ÐFHGt�HGCG��
��KP�m�	KuKP�����Q� Ü Ð�VK�� Ü �[K��H���_�
Ï¼Ð�VM6ÏVG[MNGCKPM6ÏOGZ� Ü�æ �O�H�tG��2ÐL���OG J ÐLK�ÐFHGU�	K��>Mn�
ÐLGC� } ÞTFHG��	K�� J G�êh��G����	G J � Ü �
áNG_�O�n�	�G ÜPJ G����>G��>KP� � �HG�� Ü ��� J�Ò �HG äqJLæ �¼Ï¼Ï Ü �n� æ �HK ä ÏVG��H�PG^�G�êu���V�G��>G��tÐ J�ÒNÜ �����HG ä �����Z�C�
Ï¼Ð�VG J �O�JÐFHG
�HM,� Ü Ð�O���_KP�$ÐFHGRFu��� Ü �\�	K��tÐL�K:Ï¼ÏOGC�IM��KB�	G JJ �>KB�HG�Ï J�}

Û á ÜPJ �Q�>êh�HG J Ð�VK��KÐF Ü Ð^�_� J Ð�á�G Ü � JLä GC��G�� Ü ���Ö�Q�>M6ÏVG��>G��tÐLG����O�KÐF�GY�HG J �V����� J�ä FHK ä �¼Ï¼Ï9F Ü ßPG9ÐFHG
� � Ü Ï Ü �MÐFHKP���ÔÐ � �V�$ÐFHG�Fu��� Ü � Ü ���s�	K��>M`�MÐLGC� J ��� JÜ �P�GCG Ü á�K��
ÐÜÐFHG_M��KPMNGC�T�	K��tÐL�K:Ï Ü �~Ð�OK�� JC}�Ñ �ÛÐFHG¹ÏVK JJ
KP� Ü � Û �V�án� J>0Pô��fä F��¼ÏVG>Ï Ü �n���O�H� Ü Ð éÖÜ � JÜ�ä �Q� Ú �P� 0Ò K��HG\KP�QÐFHG\� Ü �~ÐLKP� J[äEÜPJ ÐF Ü Ð�ÐFHG Ü �MÐLK�� Ü ÐLG��
JL�BJ ÐLG�� M��GCßPG��tÐLG��ÃÐFHGUMn��ÏVKVÐ J ���K�� Ü �~Ð�Vß Ü Ð�O�H��ÐFHGUá�� Ü�æ �O��� JL�BJ ÐLG�� ���tÐ�¼ÏA�ÔÐ äAÜPJ ÐLKuKKÏ Ü ÐLG>ÐLK�M��GCßPG��tÐ
�	� ÜPJ Fn�O�H�t�Q�2ÐLK Ü á Ü � æ án����ÏÔÐ Ü Ð°ÐFHG�G����]KP�®ÐFHGU����� äAÜ��P} ÞIF�� J_Ü �MÐLK�� Ü Ð�VK��Ò��G Ü Ð�H�G äEÜPJ^Ü M���KVÐLG��~Ð�VK��
�HGCßB�O�	Gm�O����ÏO����G��>ÐLKUM��GCßPG��tÐXÐF�G_�GCßPGC� J G°ÐFH��� J ÐLGC� J(Ü �C�C�O��G��2Ð Ü Ï¼Ï � á�G��Q�H�Z�HGCMcÏVK � G����O�s�`�V��FtÐ Ò�Ü M��G J ���>G��
� Ü � J G^KP� Ü M��GCßB�VK�� J(Ü �C�C�O�HG��tÐ } Ù KP� Ü ß Ü ���VG�Ð � KP���G ÜPJ K�� J�Ò �O�n��ÏO�����O��� äEÜ ÐLGC��K��JÐFHG_����� äEÜ�� � Ü � J �O�H�9ÐFHG
Ü �V���	� Ü �&Ð ä FHGCG�Ï J ÐLK[F � ���KPM6Ï Ü �HG Ò ÐFHG��	���ÔÐLGC��� Ü � J G��Zá � ÐF�G J KP�aÐ äEÜ �GEÏVKP���Q��ÐLK>�HG�ÐLGC���[�O�HGXÐF Ü ÐÙÐFHG Ü �V���	� Ü �aÐ
F Ü �ÛÏ Ü ���HG�� ä GC�G��HKVÐ JÜ Ð� J�� G��pá � ÐF�G���GCG��Há Ü � æ �G��	G��VßPG��\á � ÐFHG Ü �MÐLK�� Ü Ð�VK�� ò/Ú�ôPõP|~}

ÝBF Ü ���O�H�f�	K��tÐL�K:Ï�� Ü � Ü Ï J KoÏVG Ü �ÊÐLKÆ� Ü �H�PGC�K�� J �	K��H�À� J �OK�� Ü áNK��MÐ ä FHKÄ� J �O�8�	K��tÐL�K:Ï } ���H���O�H�ÄK��HG
Û�0Pô���Ü M�M��K Ü ��F Ü Ð Ç K J>Û �H�PG�ÏOG J þ Ç ÛÜß � Ò Mn�¼ÏVKVÐ J ��� J �	K����HG��~ÐLG��fÐFHG Ü �MÐLKPMn�¼ÏVKVÐ ä F���ÏVG�ÏVG Ü ßu�O���JÐFHGZ�`�V��FtÐ
���V��G��~ÐLKP�[G��H� Ü �PG�� }8ó ����GC��ÐFHG J Gs�	K��n���ÔÐ�VK�� J�Ò ÐFHG Ü �MÐLK�� Ü Ð�VK��èM���K�ßB�O�HG J[Ü �MÐLK�� Ü Ð�O� J MNGCG��ÆM���KVÐLG��~Ð�VK��
á � M��GCßPG��tÐ�O�H� Ü �V���	� Ü �aÐ�����K��ÓG	ýH�	GCG����O�����HMnM�GC� Ü ����ÏVK ä GC� Ü �V� J M�GCG���ÏO�O�Y�ÔÐ JC}(Û Ð J K��[G^MNK��O�tÐ����H���O����ÐFHG
Ü M�M���K Ü ��F ÒBÜ �&ÐLGC� Ü M Ü �·Ð�O�C�
Ï Ü �9� Ü M J
J G�ÐÖÐ�Q�H�_F Ü �YáNGCG�� J G�ÏVG��~ÐLG�� Ò ÐFHG Ü �V���	� Ü �aÐ#G	ýH�	GCG��HG��,ÐFHG Ü �V� J M�GCG���ÏO�O�[�ÔÐ
��KP��ÐF Ü Ð��	K�� � ���H� Ü Ð�OK��Àþ Ú � ypæ Ð J �Tá ��ôZæ Ð JC}�Û2J�Ü �G J �
ÏÔÐ Ò ÐFHG Ü �MÐLK�� Ü Ð�OK��Ö�O�tÐLGC�ßPG��HG���á � Mn�ÔÐ��F��O�H�,ÐFHG
Ü �V���	� Ü �&Ðm�HMfÐLK���G������	G Ü �V� J MNGCG��fá Ü � æ ÐLK Ú � y�æ Ð JC} ÞIF�GYMn�¼ÏOKVÐ J�Ò�ä FHK�F Ü �Ò��� J �	K�����G��~ÐLG���ÐF�G Ü �MÐLKPM`�¼ÏVKVÐ
Ü ���Ò���O�]�HKVÐ æ �HK ä ÐF Ü Ð Ü �MÐLK�� Ü Ð�O� J MNGCG��ÄMn�KVÐLG��~Ð�VK�� äEÜPJ>J Ð�¼Ï¼Ï Ü �~Ð�VßPG Ò KPá J GC�ßPG��fÐFHGp�����	K��[� Ü ���HG��
Ü �MÐLK�� Ü Ð�OK��Uá�G�F Ü ßB�VKP� }
� K����	GC����G�� Ü áNK��MÐÙÐFHG�����G	ýuMNG��~ÐLG����G������~Ð�OK��Z�O� Ü �V� J MNGCG�� Ü ÐÙÐF�� J �	���¼Ð�O� Ü ÏnM`F ÜPJ G
KP�(�`�V��FtÐ Ò ÐFHG � � Ü Mn�O�6Ï � �O���	�G ÜPJ G��oÐFH��� J Ð°ÐLKf�	K��n�2ÐLGC�á Ü Ï Ü ���	G>ÐFHG Ü �
ÐLK�� Ü Ð�VK�� }ÆÛ2J[Ü �	K�� J G�êu�HG����	G\KP�
ÐF�� J.J �����HG���án�H� J ÐÂKP�9MNK ä GC� Ò ÐFHG Ü �O���	� Ü �aÐ.Mn�ÔÐ��F�G��p�HM>ÐLK Ü áNK��MÐ y�� �HGC�P�GCG J�Ò G��2ÐLGC�G�� Ü>J F Ü �MÛÏOGC�&ÐEá Ü � æàÒ
Ü ��� ä G��2Ð_�O�2ÐLK Ü ���VßPG } ÞIFHG>Mn��ÏVKVÐ J GCßPG��2Ð� Ü Ï�Ï � �n� J G��H� Ü �PG��KÐF�G Ü �MÐLKVÐFH��� J Ð JL�uJ ÐLG�� Ü �����ÔÐ J�ÜPJ�J Ku�C� Ü ÐLG��
M��KVÐLG��~Ð�OK��\�À�����~Ð�VK�� Ü ���U��GC� Ü �O�HG��\�	K��tÐL�K:Ï�KP�$ÐFHG Ü �O���	� Ü �aÐ ò/Ú�-�Ð�|~}

â���Gm�	K��Y�>K����HG J �V�����[� J Ð Ü�æ G>� J ÐLK J G�Ð Ü �PK Ü Ï9KP� Ü �MÐLK�� Ü Ð�O�H�UGCßPGC� � ÐF��O�H� Ü ����ÐFHG��KÏVG Ü ßu�Q�H� J K��>G
�[� J �	G�Ï¼Ï Ü �HGCK�� J Ð ÜPJLæBJ ÐF Ü Ð Ü �Gf�������C�
ÏÔÐ,ÐLK Ü �MÐLK�� Ü ÐLGf��KP�ÛÐFHGÖFu��� Ü ���	K��tÐL�K:Ï¼ÏOGC� J ÐLKÆMNGC���KP��� } ÞIFHG
�G J �6ÏÔÐT� J ÐF Ü ÐÜÐFHG_KPMNGC� Ü ÐLKP�2� J ÏVGC�aÐ ä �ÔÐF Ü � Ü �á`�ÔÐL� Ü � � �	K:Ï¼ÏVG��~Ð�OK��\KP�'Ð ÜPJLæBJ ��KP� ä F��O��FËÏO�ÔÐÖÐ·ÏOG�ÐFHK��H��FtÐ äEÜPJ
���VßPG��UÐLKÖM��K®ßu�O�n�O�H� J �HM�MNKP�·Ð Ò M Ü �·Ð�O�C�
Ï Ü �¤Ï �fJ ��M�MNKP�·Ðm��KP�Y� Ü �O�2Ð Ü �Q���O�H� Ü �C�C�H� Ü ÐLGtM��KB�	G JJ �>KB�HG�Ï J�} ÞIFHG
�G�� Ü �Q���O�H�¹Ð ÜPJLæBJ � Ü��VÒ`ÜPJIÜ �	K�� J G�êh��G����	G Ò áNG J �V����� � � Ü �2Ð·Ï � �>KP�GR�	K��>McÏVG	ý Ü �n�pGC��KP�ÖÕ~Mn�K��HG } ×(G ä Ð ÜPJLæBJ
� Ü�� áNG Ü ���HG�� Ò�J ����F ÜPJ � Ü �O�tÐLG�� Ü ���	G Ü �n�Ö�>K����ÔÐLKP���O�H� Ò ÐF Ü ÐR�O�tÐL�KB�����	G>�HG ä Ð � MNG J KP�AGC��KP� JC}�á�Ü �¤Ð� Ü Ï
Ü �MÐLK�� Ü Ð�OK�� Ò �O�Ö� Ü �~Ð Ò � Ü�� �HKVÐ���G������	GYKPMNGC� Ü ÐLKP� ä KP� æ ÏVK Ü �fá`�MÐ_�>GC��G�Ï � ��F Ü �H�PG{ÐFHG9Ð � MNGZKP�I�HG�� Ü ��� J
K��ÛÐF�G�KPMNGC� Ü ÐLKP� Ò ÏVG Ü ���O�H��ÐLKZMNKVÐLG��2Ð� Ü Ï�Ï � �Q���	�G ÜPJ G�� ä KP� æ ÏVK Ü � } Ù KP�2G	ý Ü �[M6ÏVG Ò �	KB� æ Mn�ÔÐ Ü �MÐLK�� Ü Ð�VK��t� Ü��
�O���	��G ÜPJ G{ÐFHGp�HG�� Ü ��� J K��fÐFHGUMn�¼ÏOKVÐ J á � �	��G Ü Ð�O�H� Ü ÏVKVÐmKP�(� Ü Ð Ü G��tÐL� � Ð ÜPJæuJ �������O�H� Ü M�M��K Ü ��F ä FHG��
ÐFHGC�GR� JIÜ ÏV�G Ü � ��Ü ÏVKVÐ�ÐLKY��K } ÞIFHG J G Ü �MÐLK�� Ü Ð�VK��s�O�tÐLGC� Ü �~Ð�VK��ÛÐ ÜPJLæuJ(Ü Ï J K[�	�G Ü ÐLG � FHG Ü � J ��K ä � �mä KP� æUÜ Ð
Ü Ð�O�[G ä FHG��p�O���	��G ÜPJ G��\�>K����¼ÐLKP���O�H�mKP�9�HG Ü �á � ÐL� Ü �Z��� J �HG��	G J�JÜ � �P}

Ø � Ð Ü�æ �O�H� Ü�äEÜ�� ÐFHGmG ÜPJL� M Ü �·Ð J KP��ÐFHGmKPMNGC� Ü ÐLKP��� J wLKPá Ò,Ü �MÐLK�� Ü Ð�VK���� Ü�� � Ü�æ G¹ÐF�G^�>KP��Gm�n���Z�C�
ÏÔÐ
K��HG J GCßPG��sF Ü ���HGC� ò/Ú	{P|~} â��HG�� Ü � JÜ ÏN� Ü �~ÐLKP�(FHGC��G�� J ÐF Ü Ð�Ð Ü�æ �Q�H� Ü�äEÜ�� KP�T��F Ü �H���O�H� J K��>G�KPMNGC� Ü ÐLKP��Ð ÜPJLæBJ
� Ü�� � Ü�æ Gt�ÔÐ[�n���Z�C�
ÏÔÐ>KP�ZGCßPG��*�O�[M�K J�J �Vá6ÏVG���KP��ÐFHG\KPMNGC� Ü ÐLKP� J ÐLKÖ��G��	G��VßPGËÐFHGt��GCG���á Ü � æ �HG��	G J�JÜ � � ÐLK
� Ü �O�tÐ Ü �O� Ü �C�C�H� Ü ÐLG�M��KB�	G JJ �[Ku�HG�Ï JC}

é FHG����HG J �V�����Q�H��ÐFHG Ü �
ÐLK�� Ü Ð�VK�� Ò ÐFHG J G_� Ü �~ÐLKP� J �HGCG��ËÐLKZáNG��	K�� J �O�HGC�G�� }EÛ á ÜPJ �O����G J �V���pM����O���C�VM6ÏOG
� J ÐF Ü Ð Ü �MÐLK�� Ü Ð�VK�� J FHK��
ÏO��áNG[�HG J �O���HG���ÐLK Ü �H���>G��tÐ�Fu��� Ü � Ü án��ÏO�ÔÐ�VG J�Ò �HKVÐ��GCM6Ï Ü �	G�ÐFHG�� Ò ÐF Ü ÐR� J�Ò ÐLK
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Ü �O�>ÐF�G�KPM�GC� Ü ÐLKP� Ò �HKVÐ®ÐLK�Ð Ü�æ G�K�ßPGC� }
Þ�KR�HG J �V��� JÜ ��G Ü �MÐLK�� Ü ÐLG��Z�	K��2ÐL��K:Ï¼ÏVGC� J9ä �¼ÐF^Fu��� Ü � J �Q�°ÐFHG�ÏVKhKPM Ò �HG J �V���HGC� J ��GCG�� J K��>G.á ÜPJ �O� æ �HK ä Ï�Õ

G��H�PG Ü áNK��MÐTFu��� Ü �\GC���KP�(��G�Ï Ü ÐLG��ËÐLK��	K��2ÐL��K:Ï0Ð ÜPJæuJC}ÜÑ �s� Ü �~Ð ÒNSTÜPJ �^� JJ G��tF ÜPJ2J �H�P�PG J ÐLG��ËÐF Ü ÐXÐFHGªÐLGC���
z2��â ��xÄ�	�¨�Lì�� áNG2��GCM6Ï Ü �	G��pá � �	K�� J �O�HGC���Q�H� J ����F\GCßPG��2Ð J2ÜPJ z2��â ��x6ã�ï~� ñ } â ð ñ â �Pï~ë z � ñ }

"$#¼»�#&% ÉfP�FH=?-ä½°1:1:+Y1�O�P�-Ä5�=?FH46-0/V=	3D<
Ø2��� Ü ��GC��KP��� Ü ��áNG_���VßB�O�HG��t�O�tÐLK9ÐFHGm�PG��HGC� Ü Ï�� Ü ÐLGC�PKP���VG J KP� J ÏQ�VM JTÜ �n�t�[� J Ð Ü�æ G J[ò/Ú�0PõMÒ9Ú�0 � |~} Ø ÜPJ �O�ªÐLK
ÐFHG^���/çNGC�G����	G�� J ÐFHG_�	K��n�	GCM
ÐTKP� ðaxnï �~x`ïÀðÀì�x KP���HG J �V�G�� Ü �~Ð�VK�� }IÛ â ð ñ ï~�k}P� � J(Ü �sGC���KP�(�O�ÛÐFHG_�O�tÐLG��tÐ�VK�� Ò
ÐF Ü Ðm� J�Ò�Ü �ÄGC��KP�¹ÐF Ü Ð_KB�C�C�H� J ���H���O�H�>ÐFHG�M6Ï Ü ���n�O�H�pKP� Ü � Ü �~Ð�VK�� }�Û ñ | ð ícÒ K���ÐFHG�KVÐFHGC�mF Ü ��� Ò � J_Ü �
GC��KP�.�O��� Ü �� � �O�H�_K��MÐ¡ÐFHG��O�2ÐLG��tÐ�VK�� }�Û2JEÜ �ZG	ý Ü �>M6ÏOG ÒBJ �HM�MNK J G Ü ��KPMNGC� Ü ÐLKP�.�HG��C�O��G J ÐLKmMn� J FYán�
ÐÖÐLK�� Û_}
Ñ �dÐF�G�KPMNGC� Ü ÐLKP�(�Q� J ÐLG Ü �\M`� J FHG J á`�MÐÖÐLK�� Ø Ò ÐF�G��s�ÔÐ ä K��
ÏO�sáNGR� Ü Ï¼ÏVG�� ÜZJ ÏO�VMpáNG�� Ü � J GÍÐFHG Ü �~Ð�OK��t���Q�\�HKVÐ
� Ü Ð��F�ÐFHG2�O�tÐLG��2Ð�VK�� }0Ñ �	ÐFHGIKPMNGC� Ü ÐLKP�AMn� J FHG�� Û þÀ� Ü �����VG J K��
Ð�ÐFHG(�Q�2ÐLG��tÐ�VK��[�	KP���G��~Ð·Ï � � Ò án�MÐÂ�ÔÐ�Ð�H��� J K��MÐ
ÐF Ü Ð®ÐF�GR�O�2ÐLG��tÐ�VK�� äEÜPJ.ä ��K��H� Ò ÐF Ü ÐT� J�Ò án�MÐÖÐLK�� ÛWJ FHK��
ÏQ� x�ìPï F Ü ßPGRáNGCG��UMn� J FHG�� Ò ÐF�G��>ÐF�� J � J � Ü Ï�ÏVG�� Ü
�[� J Ð Ü�æ G }

�2G J �V���n�O�H��ÐLK[M���GCßPG��2Ð J ÏO�VM J �O�hßPK:ÏVßPG JIÜ MnM6Ï � �O�H�>���/çNGC�G��tÐ.M����O���C�OM6ÏVG J ÐF Ü �\�HG J �O�����O�H�°ÐLKYMn�GCßPG��2Ð(�[� J Õ
Ð Ü�æ G JC} Ù KP�TG	ý Ü �>M6ÏOG Ò � Ü�æ �O�H�[�	K��tÐL�K:Ï J ÏOKhK æ ßPGC� � ���/çNGC�G��tÐ.KP�TM6Ï Ü �C�Q�H�°ÐFHG�� � Ü � Ü M Ü �·ÐT���K��gG Ü ��FtKVÐFHGC�
� Ü�� ��G������	G J ÏO�OM J�Ò án�MÐI�HKVÐI�[� J Ð Ü�æ G JC}�Ñ �p�PG��HGC� Ü Ï Ò �HG J �V�����Q�H�°ÐLK[�G������	GR�Y� J Ð Ü�æ G J � J �>KP�GR�������C�
ÏÔÐ¡ÐF Ü �
�G����n�C�O�H� J ÏO�VM J�Òhä F��O��Fp� J �G�Ï Ü Ð�VßPG�Ï �ZJ ÐL� Ü �O��F2ÐL��KP� äEÜ ��� }

â���G
KP�
ÐFHGE�������C�
ÏÔÐ�VG J �Q�RG�ÏO�O�Y�O� Ü Ð�O�H�.McÏ Ü �����O���.GC��KP� J KP���Y� J Ð Ü�æ G J � J ÐF Ü Ð J ����F_GC��KP� J�Ü �GAKP�&ÐLG��^K��
Ï �
ßB� J �Vá6ÏOGÂ�O�>F��Q��� J �V��FtÐ }�é �ÔÐF°ÐFHGI�O����KP��� Ü Ð�VK�� Ü ß Ü �¼Ï Ü á6ÏOG Ü Ð'ÐF�G�Ð�O�>G Ò ÐFHGI��G��C� J �VK�� J � Ü��>J GCG��q�G ÜPJ K�� Ü á6ÏVG }
Ñ � Ü �����¼Ð�VK�� Ò M6Ï Ü �����O�H�EGC���KP� J�Ü �G Ü �HG��	G JJ�Ü � �RJ �O�HG
G	ç�G��~Ð�KP��Fh��� Ü �RM��KPácÏVG��°Õ J K:ÏVßB�O�H� Ü án�¼ÏQ�ÔÐ �P}�� K��>M6ÏVG�ÐLG�Ï �
G�ÏO�O�Y�O� Ü Ð�O�H�Z�[� J Ð Ü�æ G J KP��M6Ï Ü �����O�H�YGC��KP� J þÀ�V�
M�K J�J �Vá6ÏVG®� ä K��6ÏO� Ü Ï J KUG�ÏO�O�[�O� Ü ÐLGªÐFHG>�HGCG�����KP�RFh�n� Ü � J�ÜPJ
�	K��tÐL�K:Ï¼ÏVGC� J�}

á Ï Ü �����O���YGC��KP� JRÜ ��� J Gm���K��åÐFHG>á ÜPJ �O�mFh��� Ü ���	KP���n�ÔÐ�VßPG Ü án�¼ÏQ�ÔÐ � ÐLK J K:ÏVßPG>M��KPácÏVG�� JC} Ø2��� Ü ��GC���KP�
�O�fK��HG J �¼Ð� Ü Ð�VK��f� J Fu��� Ü �f�Q�H�PG��h�n�ÔÐ � �O� Ü �HKVÐFHGC� } Ø2��� Ü �ÄM��KPácÏVG��°Õ J K:ÏVßB�O�H�U�G J Ð J K�� J GCßPGC� Ü ÏE�����Qêh�HG
Fu��� Ü �Æ� Ü M Ü án��ÏO�ÔÐ�VG JC} â���GpKP��ÐFHK J GsFh�n� Ü � Ü �Hß Ü �2Ð Ü �PG J � J ÐFHG Ü án�¼ÏO�ÔÐ � ÐLKf�	�G Ü ÐLG�F � MNKVÐFHG J G J[Ü �n�ÃÐLK
ÐLG J Ð�ÐFHG�� Ü ���,ÐFu� J �	�G Ü ÐLGR�HG ä�J K:ÏQ�MÐ�VK�� J ÐLK>M��KPá6ÏOG�� J ��KVÐAMn�GCßu�OK�� J Ï � �	K�� J �Q�HGC�G�� } ÞIFHG J G�F � M�KVÐF�G J G J�Ò
FHK ä GCßPGC� Ò � Ü�� áNG ä �K��H� }�S(ÜPJ �_� JJ G���F ÜPJ�J �H�P�PG J ÐLG���ÐF Ü Ð�Fu��� Ü ��GC��KP��� J KP�aÐLG�� J �O�>M6Ï � ��� J ���C�	G JJ �À�
Ï
G	ýBM�GC���O�>G��tÐ J �O� Ü �Ö��� æ �O����G��hßu�O�K����>G��tÐ Ò�ä FHGC��G Ü �Ö��� æ �O���tG��ÈßB�V�K��n�>G��2ÐR� J �HG � �HG�� ÜPJ K��HG[�O� ä F��Q��F
�ÔÐ�� J �HKVÐRMNK JJ �Oá6ÏVGm��KP�ªÐFHGZFu��� Ü �×ÐLKt�	KP��G��~ÐªÐFHGYG	çNG��~Ð J KP�E�Q� Ü M�M��KPMn��� Ü ÐLGmß Ü ��� Ü Ð�VK�� J �O��MNGC���KP��� Ü ���	G
áNGC��KP��G�ÐFHG � ÏOG Ü ��ÐLKs��� Ü �C�	GCM
Ð Ü ácÏVG[�	K�� J G�êu�HG����	G J�ò/Ú�ÐBÚ	|~} ØTG[�	K��n��ÏO���HG J ÐF Ü ÐRFh��� Ü ��M�GC����KP��� Ü ���	G[� J�Ü
á Ü Ï Ü �n�	G(áNG�Ð ä GCG�� Ü ��G J �V����ÐLKmKPM
Ð�Q�[� å G Jæ �¼Ï�Ï J#Ü ��� Ü�ä �¼Ï¼ÏO�O�����HG JJ ÐLK Ü �C�	GCM
ÐÙÐFHG(��� JLæ KP��G	ýBM6ÏVKP� Ü ÐLKP� �ZÜ �~Ð JC}

ÛÓJ G��	K����]á ÜPJ �O��Fu��� Ü � Ü M�M��K Ü ��FoÐLK�M��KPá6ÏVG�� J K:ÏVßB�O�H��� J ÐLKKÐL� �fJ K:ÏQ�MÐ�VK�� J ÐF Ü Ð ä KP� æ G��Æ�O�]KVÐFHGC�
�C�V���C�n� J Ð Ü ���	G J ��KP� J �O�[��Ï Ü �_Mn�KPá6ÏVG�� J�} â����	G Ü � Ü �O� Ò ÐF�� JmÜ M�M���K Ü ��FÆ� J �HKVÐ Ü Ï äEÜ��BJ[J �n�C�	G JJ �À�
ÏAán�MÐ°ÐFHG
�O� Ü MnM6ÏO�O� Ü án��ÏO�ÔÐ � KP��K:ÏO� J K:ÏQ�MÐ�VK�� J KP�EM6Ï Ü � J þmÏVG Ü ���HG���M��KB�	G����H�G J �
� Ü�� �HKVÐ.áNG��HG�ÐLGC���[�O� Ü á6ÏVG ä �ÔÐFHK��MÐ¡ÐFHG
áNG��HG � Ð.KP�9F��O��� J �V��FtÐ }

ÞIF�G Ü án�¼ÏQ�ÔÐ � ÐLK>� J G�ÐFHG J G2M��KPá6ÏVG�� J K:ÏVßB�O�H���[G�ÐFHKu� J M���K�ßB�O�HG J ÐFHG Ü ��ß Ü �tÐ Ü �PG J KP��Fu��� Ü �Y�	K��tÐL�K:Ï¼ÏOGC� J
K�ßPGC� Ü �MÐLK�� Ü ÐLG��>�	K��tÐL�K:Ï¼ÏVGC� J�Ò á`�MÐ J ���C�	G JJ � J �HKVÐ ÜPJJ �H�G�� } �2G J �V���HGC� J�Ò �V�MÐFHG � �����HGC� J Ð Ü ���EÐFHGÙÏO�O�Y�ÔÐ Ü Ð�VK�� J
KP�_Fu��� Ü �XMn�KPá6ÏVG�� J K:ÏVßB�O�H� Ò � Ü �XM��K�ßB�O�HG ÜPJJ � J Ð Ü ���	G��O�HÐFHG��HG J �O���ÎÐLK Ü ßPK��O���	K��[�[K���Mn�ÔÐL� Ü Ï¼Ï J�Ü ���
G���F Ü �n�	GsFh�n� Ü �ÆM��KPácÏVG�� J K:ÏVßB�O�H� } Ù KP�ZG	ý Ü �>M6ÏVG Ò ÐFHG � � Ü�� M��K�ßB�O�HG äEÜ��BJ ��KP�ZKPM�GC� Ü ÐLKP� J ÐLKÖKPá6Ð Ü �O�
G	ý�ÐL� Ü �O�H��KP��� Ü Ð�OK��ÒKP��ÐLK×ÐLG J ÐYF � M�KVÐF�G J G J[JÜ ��G�Ï �P}èÛ Ð�ÐF�G JÜ �>GÛÐ�O�[G Ò ÐFHGC�G Ü �G J K��>G\á ÜPJ �O�pFu��� Ü �
�	KP�����ÔÐ�OßPG���F Ü � Ü �~ÐLGC��� J Ð�O� J ÐF Ü ÐT�^� J Ð.áNGR�	K�� J �Q�HGC�G�� }

Ø � MNKVÐFHG J � J ÐLG J Ð�O�H�Ö� Ü �*áNGU��G J �	���VáNG��Ò�O�oÐLGC��� J KP�(á ÜPJ �O����GCG��Há Ü � æ �	K��2ÐL��K:ÏT�	K����	GCM
Ð J�}èó(J �Q�H�KÐFHG
�O�H��KP��� Ü Ð�OK����Q�{ÐFHG�M��KB�	G JJ �>KB�HG�Ï Ò ÐFHG��	K��tÐL�K:Ï¼ÏOGC�.�PG��HGC� Ü ÐLG J2Ü �pF � MNKVÐFHG J � J.Ü áNK��MÐ�ÐFHGR�	K��tÐL�K:Ï¼ÏOG��UM��K�Õ
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�	G JJC}ZÛ ÐLG J Ð��	K��>MNK J G���KP�.�	K��tÐL�K:Ï Ü �~Ð�VK�� J � J �	�G Ü ÐLG���ÐLK\�PG��HGC� Ü ÐLGZ��GCG���á Ü � æ � J GC�À�
Ï��O��GCß Ü ÏO� Ü Ð�Q�H�>ÐFHG
F � MNKVÐFHG J � J�ÒBä F��O��Fp�O�{Ð�H���\� J � J G��>ÐLKY��MN� Ü ÐLGXÐF�GRM��KB�	G JJ �>KB�HG�Ï Ü ���ÛÐFHGRF � MNKVÐFHG J � J�}

é FHG��[�	K��tÐL�K:Ï¼ÏVGC� J F Ü ßPG2�HK Ü �C�C�H� Ü ÐLG2��� Ü ���HK J � J KP�àÐF�G.M��KPá6ÏVG�� Ò ÐFHG � �_� J Ð#� Ü�æ GIM��K®ßu� J �VK�� Ü Ï ÜPJJ G J�J Õ
�>G��tÐ J KP� ä F Ü Ð�� J �PK��O�H��K��má ÜPJ G��>K��>�����	GC�¤Ð Ü �O� Ò �O���	K��[M6ÏVG�ÐLG ÒÈÜ ���mKP�aÐLG��[�	K��tÐL� Ü ���O�~ÐLKP� � �O����KP��� Ü Ð�VK�� ò {Èõx|~}
ÞIF Ü Ð_M��K®ßu� J �VK�� Ü Ï ÜPJJ G JJ �>G��tÐ ä �¼Ï¼Ï9�����O��G�ÐFHG��V�^�O�H��KP��� Ü Ð�VK��f� Ü ÐFHGC���O�H� Ò án�
Ð��ÔÐ_� Ü��ÖÜ Ï J K�ÏVG Ü ��ÐLKtK®ßPGC�
Ü ÐÖÐLG��tÐ�VK���ÐLKp�	K�� � ��� Ü ÐLKP� � GCßu�O��G����	G ä FHG��sMn�Ku�	G J�J �O�H�Z��GCG��Há Ü � æsÜ �����HM,� Ü Ð�Q�H�[M��KB�	G JJ �>KB�HG�Ï J(ä F��¼ÏVG Ò
Ü Ð�ÐFHG JÜ �>G�Ð�O�[G Ò �n� J �	K����tÐ�O�H���O�H��KP��� Ü Ð�VK��JÐF Ü ÐR�	K��tÐL� Ü ���O�~Ð J ÐFHG��O���C����G��tÐ��n� Ü ���HK J � J�}QáÂJL� ��FHK:ÏVKP��� J Ð J
� Ü Ï¼Ï0ÐF�� J MnFHG��HK��>G���K�� ë�ì·¥Vx�ðÀïÀðaæ��Ùç Õ �PïÀð£ì�x�} ÞIFHG Ü ÏÔÐLGC��� Ü Ð�OßPG^� J � Ü Ï¼ÏVG�� ï z � â �PïÀð£ë�æx��¥h�2èì�xàÝ�ð&x¥mä FHGC�GªÐFHG
�	K��tÐL�K:Ï¼ÏVGC�9w���>M J.Ü �K������p���K�� G	ýBM6Ï Ü � Ü Ð�VK��>ÐLK[G	ýBM6Ï Ü � Ü Ð�OK�� Ò �H���VßPG��Uá � ÐFHGEÏVK�����G J Ð.KP��Ï Ü ÐLG J ÐI��GCG���á Ü � æ
KP� Ü Ï Ü ��� Ü ���\�HGCßPGC�(�HGCßPG�ÏVKPM JIÜ �	K�FHGC�G��tÐ ÜPJJ G JJ �>G��2ÐTKP� ä F Ü ÐI� J �PK��O�H�YK�� } â��
Ï � F��O��� J �V��FtÐA� Ü �\��G�ÐLGC�ÖÕ
�[�O��G ä FHG�ÐF�GC�XÐF�Gm�	K��tÐL�K:Ï¼ÏOGC� J FHK��
ÏO��F Ü ßPG Ü á Ü ���HK��HG���K��HG^G	ýuMcÏ Ü � Ü Ð�VK�����KP� Ü ��KVÐFHGC� � ÝÐ�O� æ �O�H�9ÐLKpK��HG
ÜPJJ G J�J �>G��tÐI� Ü �ÛÏVG Ü �{ÐLK[�>KP�G�M���KP�P�G JJ �O�U� Ü � ��J �ÔÐ� Ü Ð�VK�� J ÐF Ü �_w���>M`�O�H� Ü ��K������ Ü ���U�HKVÐ.Mn��� J ���O��� Ü
�	K�� J � J ÐLG��2ÐTM6Ï Ü �����Q�H��M���Ku�	G JJ�}

é |/��xÆë�ìVxnïÀð&x � ��ïÀðÀì�x � J�Ü �HKVÐFHGC����F Ü � Ü �~ÐLGC��� J Ð�O�^KP�AFu��� Ü ��M��KPácÏVG�� J K:ÏVßu�Q�H�Z��G�Ï Ü ÐLG���ÐLK\�	KP�����ÔÐ�VßPG � ýÕ
Ü Ð�VK�� }Æ� K��[�[�¼Ð�>G��2Ð°ÐLK Ü M��G�ÏQ�O�[�O� Ü � � �n� Ü ���HK J � J � Ü �êÏVG Ü �oÐLK J Ð�Q� æ �O�H� ä �ÔÐFfÐFHGUKP���V���Q� Ü Ï
McÏ Ü �]GCßPG��
ÐFHK��H��F,ÐFHG J �¼Ð� Ü Ð�VK���F ÜPJ ��F Ü �H�PG�� Ü �n��� Ü Ï�Ï J ��KP� Ü ���/çNGC�G��2ÐAM6Ï Ü � } â���� JÜ �HK ò/Ú	{P{P| �HKVÐLG J ÐF Ü ÐEG Ü �¤Ï � �C�HG J
ÐF Ü Ð J �H�P�PG J Ð Ü �Z�O���ÔÐ� Ü ÏhMcÏ Ü �[� J �	KP���G��~Ð Ü �G(� J � Ü Ï¼Ï � ßPGC� �>J ÐL�K���� Ü ���[��� Ü ��án�O���HK�� J�Ò FHG�ÏOMn�O�H�QÐLK_�	K��hßB�O���	G
MNGCKPM6ÏVG¹ÐLKs�	K��tÐ�O�h��G¹ÐF�G>M6Ï Ü � } Ç Ü ÐLGC�R��GCG��Há Ü � æ ÐF Ü Ð J �H�P�PG J Ð J ÐF�G^McÏ Ü � J FHK��
ÏO��áNG Ü á Ü ���HK���G���� J Ð � Mn��Õ
� Ü Ï¼Ï � �>KP�G Ü �_án�V���HK�� J�Ü ��� ä G Ü�æ GC� }�� K������¼Ð�VK�� J � Ü�� �HG�ÐLGC���OKP� Ü ÐLG[�P� Ü ��� Ü Ï¼Ï �P}m� ßPG�� ä F�G����	K��tÐL�K:Ï¼ÏOGC� J
�G��	G��VßPG Ü ��� Ü � æ �HK ä ÏVG��H�PG®ÐF�� J ��GCG��Há Ü � æàÒ ÐFHGI�HG ä �O�H��KP��� Ü Ð�VK��m� Ü�� ��KVÐ#��F Ü �H�PGÜÐFHG��V��M6Ï Ü � Ò G J MNG��C� Ü Ï¼Ï � �O�
Ü á Ü ����K����O�H�°ÐFHGRMcÏ Ü �p� J �	K J Ð·Ï � �O�ÛÐLGC��� J KP�9KP�� Ü ��� å�Ü Ð�VK�� Ü Ï Ü ���\G��	K��HK��[�O�R�	K�� J G�êh��G����	G JC}�Ñ �>ÐFHGªÏ Ü ÐÖÐLGC�
� ÜPJ G Ò �ÔÐ
� J �HKVÐ J �H�M���� J �O�H�XÐF Ü ÐÂ�	K��tÐL�K:Ï¼ÏOGC� J
ä �¼Ï¼Ï J GCG æ[Ü ���Y��KB�C� J K��Y�	K�� � ��� Ü ÐLKP� � GCßB�O�HG����	G Ü �n� ä �¼Ï�ÏH�HGCG��
Ü ÏVKVÐ.KP���	K��tÐL� Ü ���O�~ÐLKP� � GCßB�O�HG��n�	G�ÐLK�wL� J Ð�V� � ��F Ü �H���O�H��ÐFHG��O�IM6Ï Ü � }

� KP���n�ÔÐ�VßPG � ý Ü Ð�VK�� Ü ���ÒMcÏ Ü �Æ�	K��2Ð�Q�h� Ü Ð�OK�� Ü �Gs�	K��>MNK����n�HG��]á �ÆJ ÐL�G J�J[Ü ���Ò� Ü Ð�V���HG } ÞIF�G J G>Ð ä K
� Ü �~ÐLKP� J � Ü�æ G[�ÔÐ��>KP��Gm�n���Z�C�
ÏÔÐ(��KP�R�	K��tÐL�K:Ï¼ÏOGC� J ÐLK^wL�H�P�:ÏOGm�^�
ÏÔÐ�OM6ÏVG_F � M�KVÐF�G J G J�Ü á�K��
Ð Ü Mn�KPá6ÏVG��ÓKP��ÐLK
M��KxwLG��~Ð Ü[J �ÔÐ� Ü Ð�VK��p�O�tÐLK�ÐFHGR�À�MÐ�H��G2á � �>G��tÐ Ü Ï¼Ï �ZJ �O�_�6Ï Ü Ð�O�H�°ÐFHG�G	çNG��~Ð J KP� Ü ÏÔÐLGC��� Ü Ð�VßPG�M6Ï Ü � JRò {Èõx|~}

Û �MÐLK�� Ü ÐLG��ÎÐLKuK:Ï J � Ü �XáNGt�HG J �O���HG��UÐLK ÜPJJ � J Ð,ÐFHG��	K��2ÐL�K:Ï�ÏVGC���Q�*M6Ï Ü �����O�H� Ü ���X�HG��C� J �VK��Î� Ü�æ �O�H� Ò
án�MÐ�ÐFHG � �_� J ÐYG��_á�KB� �ÒÜ �*���n�HGC� J Ð Ü ���n�O�H��KP��ÐFHG J G\á ÜPJ �O�\�	KP�����¼Ð�VßPGJÏO�Q�[�ÔÐ Ü Ð�VK�� J>Ü �n� ÜPJJ � J ÐYFu��� Ü �
�	K��tÐL�K:Ï¼ÏVGC� J �O�>K®ßPGC���	K��[�O�H�¹ÐFHG�� }�Û ÐÄÐFHG JÜ �[G®Ð�O�>G Ò � Ü �G(�^� J Ð
á�GÜÐ Ü�æ G���ÐF Ü Ð Ü � �[J �O�_�6Ï Ü Ð�VK��mKP�AKVÐFHGC�
M6Ï Ü �n���O�H��ÐLKhK:Ï J ÐLK ÜPJ�J � J ÐYFu��� Ü �èM��KPá6ÏVG�� J K:ÏVßu�Q�H�Ö�HKf�HKVÐY�G J Ð[K��UÐFHG JÜ �>G��O���	KP���G��~Ð ÜPJJ ���[M
Ð�VK�� J
Ü áNK��MÐ�ÐFHG J�uJ ÐLG��ëÐF Ü ÐÜÏVG��>ÐLK�ÐFHG�M��KPá6ÏOG�� J �O�{ÐFHG � � J ÐEM6Ï Ü �	G }

Û �HKVÐFHGC��� J GC�À�
Ï���� J Ð�O�n�~Ð�VK��s� J áNG�Ð ä GCG���GC��KP� J KP�#K��[� J�J �VK�� Ü �n�tGC���KP� J KP�
�	K��[�[� J�J �VK�� } Ý Ü �·ÐLGC� Ü ���
é KuKu� J�ò/Ú�-�Ðx| �HKVÐLGJÐF Ü ÐY�O�ÒK:ÏQ�HGC� Ò ÏVG JJ �	K��>McÏVG	ý Ü �O���	� Ü �aÐY�	Ku� æ M`�ÔÐ J�Ò �>K J Ð[Mn��ÏVKVÐ>GC��KP� J[ä GC�G �	�¨��ì�� ñ ì��
ë�ì â¹â ð ñ�ñ ðÀì�x ÐF Ü Ð(Ku�C�C����G�� ÜPJ(Ü �G J �6ÏÔÐ.KP� Ü Mn�¼ÏOKVÐE�	K��tÐL�K:Ï Ü �~Ð�VK�� } Ø G�� Ü � J G¹ÐFHG��	K��tÐL�K:Ï¼ÏVGC� Ò �O�>ÐF�� J � ÜPJ G
ÐFHG�Mn�¼ÏOKVÐ Ò ÐLKuK æZÜ ���V�G��~Ð Ü �~Ð�VK�� Ò FHG�KP� J FHG�� J ÏO� æ G�Ï � ÐLKm��FHG�� æ ÐF Ü ÐÙÐFHG��O�tÐLG����HG��ZG	ç�G��~Ð.KP�0ÐFHG Ü �~Ð�OK��pF ÜPJ
Ü �~Ð� Ü Ï¼Ï � KB�C�C�H��G�� } ÞIF�G J FHKP�·Ð���GCG��Há Ü � æ ÏVKuKPM J�Ü Ï¼ÏOK ä ÐFHG.KPMNGC� Ü ÐLKP� J ÐLKR�GCM Ü �O�#�>K J Ð�GC��KP� J á�GC��KP�G J GC���VK�� J
�	K�� J G�êu�HG����	G J �G J �
Ï¼Ð } ÞIF�� J Ð � MNGRKP��GC��KP�T� JTJ Ð�¼Ï¼ÏàÐFHGRMn�GCß Ü ÏOG��2Ð.K��HG���KP�T��G�Ï Ü Ð�VßPG�Ï ��J �O�>M6ÏOG���GCßu�O�	G J�}

Ñ �Ö�	K��tÐL� ÜPJ Ð Ò9J Ð�����VG J KP�.�>KP��G Ü �Hß Ü �n�	G�� Ü �MÐLK�� Ü Ð�OK��Ö�O� Ü �V���	� Ü �&Ð � ����ÐF Ü Ð �	�¨�Lì�� ñ ì��Zì â ð ñ�ñ ð£ì�x�Ü �G
ÐFHGU�HK��[�O� Ü �2Ð_��KP����KP�IGC���KP� ò/Ú�-�Ðx|~} ØTGC�G{ÐFHGU�	K��tÐL�K:Ï¼ÏVGC�>�HKuG J ��KVÐm�Q�>M6ÏVG��>G��tÐ Ü �	K��tÐL�K:Ï Ü �~Ð�VK��fÐF Ü Ð
� J �G�êu���V��G�� } ÞIFHG>KPMNGC� Ü ÐLKP��� Ü�� �HKVÐ��HKVÐ�Q�	G�ÐF Ü ÐEÐFHG Ü �MÐLK�� Ü Ð�VK��ÖF ÜPJ �HK��HG J K��>G�ÐF��O�H�páNG�� Ü � J G�ÐF Ü Ð
Ü �MÐLK�� Ü Ð�OK��èáNG�F Ü ßB�VKP� äEÜPJ �HKVÐ>G	ýBM6ÏO�Q�C�ÔÐ·Ï � �O�hßPK æ G��èá �ÒÜ �ÆKPMNGC� Ü ÐLKP� Ü �~Ð�VK�� } Ø G�� Ü � J GËÐF�Gpá�G�F Ü ßB�VKP� Ü Ï
��F Ü �H�PG J
Ü �G(�HKVÐ�G	ýuMNG��~ÐLG�� Ò ÐFHGTFu��� Ü �>�	K��tÐL�K:Ï¼ÏVGC�Â� J ÏVG JJ ÏQ� æ G�Ï � ÐLK�M Ü��mÜ ÐÖÐLG��2Ð�OK���ÐLKR��G�ÏVGCß Ü �tÐ#�O���n�O� Ü Ð�VK�� J
Ü ���p��GCG��Há Ü � æcÒ M Ü �·Ð�O�C�
Ï Ü �¤Ï � �������O�H�^MNGC���VKB� J KP�9Fn�V��F ä KP� æ ÏVK Ü � }

� ��KP� J KP�#K��[� J�J �VK�� Ü ��G_�G�Ï Ü ÐLG��JÐLK,ÐFHGm��F Ü ���PG^KP�ÂFh��� Ü �s�K:ÏOG J �Q� JL�BJ ÐLG�� J ���K��Ó�n�V�G��~Ð(�	K��tÐL�K:Ï¼ÏOGC� J
ÐLKp�>K����ÔÐLKP� J�Ò G	ýB�	GCM
Ð�OK���F Ü ���
ÏVGC� J�Ò`Ü ��� J �HMNGC�ßB� J KP� J KP� Ü �MÐLK�� Ü ÐLG��Ö�	K��2ÐL��K:Ï¼ÏVGC� JC}�Û2J ÐFHG��V���K:ÏVG J ��F Ü �H�PG Ò
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ÐFHGp�	KP�����ÔÐ�OßPG\�HG�� Ü ��� J � Ü�� ��KVÐ^áNGU�G����n�	G��Òán�MÐm�O� J ÐLG Ü �Æ� Ü�� ��F Ü �H�PGs�O�fÐFHG��O�^á ÜPJ �O��� Ü Ð�H�G } ÞIFHG
��F Ü �H�PG J ÐLG����9ÐLK_áNG(�[KP�G(Mn�GCß Ü ÏOG��2Ð Ü ÐAF��O��F�ÕRÐLG��>MNK Ü ����F��V��FMÕ �	���ÔÐ�O� Ü ÏO�¼Ð � MNGC���VKB� JC} ÝBK ä F���ÏVG J K��>GXÐ � MNG J
KP��Fh�n� Ü �UGC��KP� J F Ü ßPG���G���ÏO�O�HG�� Ò �HG ä Ð � M�G J KP��GC���KP� J F Ü ßPG�áNGCG��p�O�tÐL�KB�����	G�� }

ÞIF�G(�������C�
ÏÔÐ �mÜ ���ZMNGC��F Ü M J �Q�>MNK JJ �Ván��ÏO�ÔÐ � KP�,G�ÏO�O�[�O� Ü Ð�O�H�RFu��� Ü �[GC���KP�Â�HKuG J �HKVÐA�[G Ü ��ÐF Ü ÐÂ�P�G Ü Ð·Ï �
�O�>Mn�K�ßPG�� JL�BJ ÐLG��q�HG J �O���^�Q�ÍÐF�� J ��G J MNG��~Ð9� J ��KVÐ�MNK JJ �Vá6ÏVG } Ý �uJ ÐLG��W�HG J �V���m� Ü �má�GE� J G��¹ÐLK�Ð Ü�æ G Ü �Hß Ü �tÐ Ü �PG
KP�EFh��� Ü �Ö�	KP�����ÔÐ�VßPG[� Ü M Ü án�¼ÏO�ÔÐ�OG J2Ü �n�KÐLKs�[�O�n�O�[� å GªÐFHG>GC��KP� J ÐF Ü Ð�� Ü�� ��G J �
ÏÔÐ����K��åÐFHG�� } ÞIF�G>�G J Ð
KP�XÐFHG\��F Ü M6ÐLGC�[M��K®ßu�O��G J^J K��>G\�HG J �V���ÒMn���O���C�VMcÏVG J ÐLKÖ�	�G Ü ÐLG��HG J �V��� J ÐF Ü Ð>á�G�ÐÖÐLGC� J �HM�MNKP�·ÐmFh�n� Ü � J �O�
�	K��tÐL�K:Ï¼ÏO�O��� J�Ü ��G�Ð � Õ �	���¼Ð�O� Ü Ï�M���Ku�	G JJ G JIÜ ���p�G��n���	GRFh�n� Ü �pGC��KP� JC}

"$#¼»�#¼» 791:+cÁ'CD5�CD-�Lì*,+.-0/�12+.3�íÛG�/VC)+.-�<

Sensors

Human Controller

Environmental
Inputs

Automated Controller

DIsturbances

Process Inputs Process Outputs

Controlled Process

Generation
Action
Control

Model of 
Controlled Process

Controls Displays

Control
Algorithm

Procedures
Written/Trained

Actuators

Controlled Process
Model of 

Model of 
automation

Ñ �	ÐFHG JL�BJ ÐLG�� �HG J �V���[�PK Ü Ï`� J ÐLK_� Ü�æ G�Fu��� Ü � J ��G J MNK�� J �Vá6ÏOGA��KP� J�Ü ��G�Ð � �O�[�	K��tÐL�K:Ï JL�uJ ÐLG�� J�Ò ÐFHG���ÐFHG �
�^� J ÐIF Ü ßPG Ü �HG�êu� Ü ÐLG��nG	ýH�Ván�¼ÏQ�ÔÐ � ÐLK[�	KPMNG ä �¼ÐF��n���HG J �V��G�� Ü ���s��� JÜ ��G�á�G�F Ü ßB�VKP� Ü ���p�HKVÐ.áNGR�	K�� J ÐL� Ü �O�HG��
á � �O� Ü �HG�êu� Ü ÐLG.�	K��tÐL�K:ÏuKPM
Ð�VK�� JC} ÞIFH��GCGÂ�PG��HGC� Ü ÏH�HG J �V���_M����O�n�C�VM6ÏVG J�Ü MnM6Ï �à� �HG J �V���_��KP����G�������� Ü �n� �VÒ ��G J �V���
��KP�T�O���	�G��[G��2Ð Ü Ï��	K��tÐL�K:Ï Ò`Ü ���\�HG J �O���U��KP�IGC���KP�®ÐLK:ÏVGC� Ü �n�	G }

[>\]_^a`cbKîDj6i�ï,\tg$q0b0gde6bàrXhXeMrw�0] â��HGEFHG�ÏVM��À�
ÏÈ��G J �V���_��G Ü Ð�H��GE� J ÐLK�M���K�ßB�O�HGE�_�
Ï¼Ð�VM6ÏVG#M`F �BJ �O� Ü Ïu�HGCßB�O�	G J
Ü ���êÏOKP���O� Ü Ï.M Ü ÐF J ÐLKÖG�� J �H��G>ÐF Ü Ð ÜÖJ �Q�H�:ÏVG\F Ü ��� äAÜ �Gp� Ü �¼ÏO���GUKP� J KP�aÐ äEÜ �GsGC���KP�Y� Ü ���HKVÐZM��GCßPG��tÐ�ÐFHG
KPMNGC� Ü ÐLKP�T���K��ðÐ Ü�æ �O�H� Ü �~Ð�VK��>ÐLKZ� Ü �O�2Ð Ü �Q� Ü[JÜ ��G JL�BJ ÐLG�� J Ð Ü ÐLG Ü ��� Ü ßPK��O�sF Ü�å�Ü ��� JC} ÞIF�GC�G J FHK��
ÏQ� Ü Ï J K
áNGY�^�
ÏÔÐ�VM6ÏOG äEÜ��BJ ÐLK���F Ü ���PGZ���K�� Ü �]��� JÜ ��G�ÐLK ÜtJÜ ��G J Ð Ü ÐLG Ò án�MÐ�K��6Ï � K���G äEÜ�� ÐLKt��F Ü �H�PGZ���K�� Ü �
��� J�Ü ��G�ÐLK ÜYJÜ ��G J Ð Ü ÐLG }
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[>\]_^a`cbHî)jci>n�b.l:ik\�ñ�\�bàr_e6�®òªjcbàrwiwjà�)� Ñ ���	�G��[G��2Ð Ü Ï��	K��2ÐL�K:Ï�� Ü�æ G J2Ü[JL�BJ ÐLG��ÓG ÜPJ �VGC�ÜÐLK��	K��2ÐL��K:Ï Ò áNKVÐF
��KP��Fh�n� Ü � J�Ü �����	K��>M`�MÐLGC� J�Ò á � M�GC����KP���Y�O�H�Z�	���ÔÐ�O� Ü Ï J ÐLGCM J �O���	�G��>G��tÐ Ü Ï¼Ï � � Ü ÐFHGC�EÐF Ü �f�O��K��HG[�	K��2ÐL��K:Ï
Ü �~Ð�VK�� } ÞTFHGZ�	K��[�[K��Ä� J G[KP�I�O���	�G��[G��2Ð Ü ÏXó�ôÓâ¹õÍó ð â¹õ ç ô·ö J G�êu�HG����	G J � J�Ü �fG	ý Ü �[M6ÏVG } ÞIFHGZ�	K��2ÐL�K:Ï�ÏVGC�
J FHK��6ÏO�RF Ü ßPGÄÐFHG Ü án�¼ÏO�¼Ð � ÐLKTKPá J GC��ßPGÄÐFHG JL�uJ ÐLG�� Ü �����PG�Ð���GCG��Há Ü � æ ÐLKÜÐLG J Ð0ÐFHGÂß Ü ÏQ�O���ÔÐ � KP�MÐFHG ÜPJJ ���[M
Ð�VK�� J
Ü ���_�>Ku��G�Ï J �HMNK�� ä F��Q��F�ÐFHGÂ�HG��C� J �VK�� J,Ü �GÂ� Ü ��G } ÞIF�G JL�uJ ÐLG��Ã�HG J �V��� J FHK��6ÏO� Ü Ï J KIMn�K�ßB�O�HG'ÐFHGÂ�	K��2ÐL�K:Ï�ÏVGC�
ä �ÔÐF��	K��>MNG�� JÜ Ð�Q�H���	K��tÐL�K:Ï Ü �~Ð�VK�� J ÐLK Ü Ï¼ÏOK ä �>KB���V� � �O���[KP� Ü á�KP�¤Ð�O�H�YMn�GCßu�OK�� J �	K��tÐL�K:Ï Ü �~Ð�VK�� J áNGC��KP�G
J �V���n� � � Ü �tÐ(� Ü � Ü �PG>� J �HK��HG }�Û ���O�>MNKP�·Ð Ü �tÐ(�	K�� J �Q�HGC� Ü Ð�VK����O���HG J �V�����Q�H�[��KP���	K��tÐL�K:Ï¼Ï Ü án�¼ÏO�ÔÐ � �O�s�PG���GC� Ü Ï
� J ÐLK,ÏVK ä GC�®ÐFHGEÐ�Q�>G�M��G JJ �H�G J K��>ÐFHG_�	K��2ÐL�K:Ï�ÏVGC� J�Ò �V��MNK JJ �Vá6ÏOG }

ÞIF�GU��G J �V���ÄKP�(�O���	��G��>G��2Ð Ü Ï.�	K��tÐL�K:Ï Ü ÏV�PKP���ÔÐF�� J � Ü �ÒáNG��	K��>Gp�	K��>M6ÏVG	ý ä FHG�� Ü Fh�n� Ü �Ò�	K��2ÐL�K:Ï�ÏVGC�
� J �	K��2ÐL�K:Ï�ÏO�O�H� Ü �	K��>Mn�
ÐLGC� Ò`ä F��O��Ft� J �	K��2ÐL�K:Ï�ÏO�O�H��ÐF�G Ü �~Ð� Ü Ï�MnF �uJ �O� Ü Ï�M���Ku�	G JJ�Ò �O� ÜZJ ÐL�G JJ �À�
Ï Ü ���tán� J�
G��hßu�V��K����>G��tÐ Ò�J ����F ÜPJ�Ü �Y�¼ÏO�ÔÐ Ü � �RÜ �O���	� Ü �aÐ }0Ñ �nK��HGEKP�àÐFHG.�	K��[� Ü ��� J �O� Ü �>�O���	�G��>G��tÐ Ü ÏB�	K��2ÐL��K:Ï J G�êu�HG����	G
� Ü ���HKVÐ^áNG[G	ýBG��C�MÐLG�� ä �ÔÐF��O� ÜtJ MNG��C� � G��fM�GC���VKu��KP��Ð�Q�>G Ò ÐFHGZFu��� Ü �fKPM�GC� Ü ÐLKP�^�HGCG�� J ÐLKtá�G��O�H��KP���>G��
Ü áNK��MÐ Ü � � �HG�Ï Ü�� KP�UM�K J ÐLM�K���G��>G��2ÐUKP�{ÐFHG�G��tÐ�V�G J G�êh��G����	G J FHK��
ÏO�ÎáNG�� Ü �n�	G�ÏVG�� Ü ���HÐFHG�KPMNGC� Ü ÐLKP�
�O�H��KP���>G�� }9Û ÐÜÐFHG JÜ �>G�Ð�Q�>G Ò �O�tÐLGC����HM
Ð�Q�H�ªÐF�GRMn�¼ÏVKVÐ ä �¼ÐF Ü ÏVKVÐIKP�9�>G JJÜ �PG J ÐF Ü ÐT� Ü�� ��KVÐ.á�GR�	���ÔÐ�O� Ü Ï
Ü Ð Ü án� JL� Ð�O�>GR�	K��6ÏO� Ü Ï J K>áNG�� Ü �H�PGC�K�� J�}Ä÷EÜ �GC�À�
Ï Ü � Ü Ï �BJ � J � J �G�êu���V��G��9ÐLK[��G�ÐLGC���[�O�HG ä F�G��p�_�
Ï¼Ð��Õ J ÐLGCM
�	K��tÐL�K:Ï¼ÏVGC�[�O��Mn�MÐ J � Ü �ÆáNG�Mn�GCG��>M
ÐLG��ÒKP�[�O�tÐLGC�����M
ÐLG��]á�GC��KP�G{ÐFHG �]Ü �G\�	K��>M6ÏVG�ÐLG Ü �n� ä FHG��]��GCG���á Ü � æ
J FHK��6ÏO��Ku�C�C�H��ÐF Ü Ð®ÐF�� J F Ü M�MNG��HG�� }

[>\]_^a`cb�î)jci Ê ikiwjciKøÄjà�a\tike6b0l:\6� S(ÜPJ �^� JJ G��Ö��KVÐLG��×ÐF Ü ÐRMNGCKPM6ÏOGm� Ü�æ GYGC��KP� J�Ü Ï¼Ï'ÐFHG�Ð�O�[G Ò án�MÐ ä G
Ü �G Ü ácÏVG�ÐLKt�HG�ÐLG��~Ð Ü ���Ö�	KP���G��~ÐÍÐFHG��ÿáNGC��KP�G Ü �HßPGC� J GY�	K�� J G�êu�HG����	G J Ku�C�C��� ò/Ú�Ð��P|~} Ý �BJ ÐLG��ã�HG J �O���Ö� Ü �
ÏO�O�Y�ÔÐ(MNGCKPM6ÏOGP� J�Ü án�¼ÏO�ÔÐ � ÐLKs�HG�ÐLG��~Ð Ü �����G��	K®ßPGC�����K��ùÐFHG��V��GC���KP� JC} Ø(G[�HG � �HG�� ÜpJL�BJ ÐLG��ã��G J �V�����PK Ü Ï#KP�
ö~ôÆô ì ô ï~ì�| ö~ôÖó xnï ñ y ñ ï ö~â ñ }XÑ �JÐFHG J G JL�BJ ÐLG�� J�Ò GC��KP� J(Ü �G^KPá J GC��ß Ü á6ÏOG{ú ä �¼ÐF��O� Ü � Ü M�M���KPM���� Ü ÐLGªÐ�O�>G°ÏO�O�[�ÔÐ��
Ü ���fÐFHG �fÜ ��G���GCßPGC� J �Vá6ÏOGYáNGC��KP��G���� Ü �C�	GCM
Ð Ü á6ÏVGU�	K�� J G�êu�HG����	G J KB�C�C�H� } ÞIFHG JÜ �>G Ü M�McÏO�VG J ÐLK��	K��>M`�MÐLGC�
GC��KP� J�� ÐFHG �pJ FHK��
ÏQ�ZáNG�KPá J GC�ß Ü ácÏVG Ü ���U�GCßPGC� J �Vá6ÏVG }

ÞIF�GT�PG��HGC� Ü Ï`�PK Ü ÏN� J ÐLK Ü Ï¼ÏVK ä �	K��tÐL�K:Ï¼ÏOGC� J ÐLKm�>K����¼ÐLKP��ÐFHG��V�ÂK ä ��MNGC���KP��� Ü ���	G } Þ�K Ü ��F��VGCßPGQÐF�� J �PK Ü Ï Ò
ÐFHG J�uJ ÐLG��þ�HG J �V���p�HGCG�� J ÐLK �
Ú�} Ø(G�ÏVM\KPMNGC� Ü ÐLKP� J �>K����ÔÐLKP�ÜÐFHG�� J G�ÏVßPG J(Ü ���U�G��	K®ßPGC�2���K��!GC���KP� J
ôu}Üá �K�ßB�O�HGs��GCG��Há Ü � æ*Ü áNK��MÐ Ü �~Ð�OK�� J KPMNGC� Ü ÐLKP� J ÐLKuK æ*Ü ���UÐFHG��V�[G	çNG��~Ð J�Ò �Q�è� ÜPJ G�ÐFHG Ü �~Ð�VK�� J[ä GC�G
�Q� Ü �HßPGC�·ÐLG��tÐ }¹÷ K��[�[K���G	ý Ü �>McÏVG J�Ü �GmG���FHK��O����á Ü � æ KPM�GC� Ü ÐLKP�R�O�HMn�MÐ J KP���G�êu���V���O���Z�	K�� � ��� Ü Ð�VK��
KP���O�tÐLG��tÐ }

0u}TÛ Ï¼ÏVK ä ��KP�(��G��	K�ßPGC� � ���K��ÓGC��K���GCK�� JTÜ �~Ð�VK�� JC} ÞIFHG JL�BJ ÐLG�� J FHK��
ÏO�pMn�K�ßB�O�HG��	K��tÐL�K:Ï�KPM
Ð�VK�� J�Ò`J ����F
ÜPJ �	K��>MNG�� JÜ Ð�O���2KP�
�GCßPGC� J �O��� Ü �~Ð�VK�� J�ÒuÜ ���mG��HK��H��F�Ð�Q�>G.��KP�
�G��	K�ßPGC� �[Ü �~Ð�OK�� J ÐLK�áNG�Ð Ü�æ G��[áNGC��KP�G
Ü ��ßPGC� J G��	K�� J G�êh�HG��n�	G J �G J �6ÏÔÐ }

Ñ ���	�G��>G��tÐ Ü Ï��	K��tÐL�K:Ï ÒnÜPJ �HG J �	���VáNG�� Ü áNK�ßPG Ò � J.Ü Ð � MNGRKP��GC��KP�®ÐLK:ÏVGC� Ü �2ÐT��G J �V���>ÐLG���F����Oêu�HG }
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Ñ ���PG��HGC� Ü Ï Ò ÐFHG>�HG J �V���HGC� J FHK��
ÏO�JÐ Ü �¼ÏVKP� JL�BJ ÐLG�� J ÐLKpFu��� Ü ���G�êu���V�G��[G��2Ð J �O� J ÐLG Ü �tKP�ÄÐFHG^KPM�MNK J �ÔÐLG }
� �����O�HGCGC�G�� JL�BJ ÐLG�� J(Ü �G�G ÜPJ �VGC��ÐLKY��F Ü �H�PG��O�{ÐFHG��O�IáNG�F Ü ßB�VKP��ÐF Ü � Ü ��G�Fh�n� Ü � JC}

Ø G�� Ü � J G_Fh��� Ü � JEä �ÔÐFHK��
ÐA���O�G��~ÐI�	K��2ÐL��K:Ï?Ð ÜPJLæBJ.ä �¼Ï¼ÏàÏVK J G�ßB�V���¼Ï Ü �n�	G Ò ÐF�GR�HG J �V��� J F�K��
ÏO���	K���á Ü Ð�Ï Ü � æ
KP� Ü ÏOGC�·Ð�HG JJ á � �HG J �V�����O�H�^Fh�n� Ü �,Ð ÜPJLæuJ ÐLK>áNG J Ð�O�^�
Ï Ü Ð�O��� Ü ����ß Ü ���VG�� Ò ÐLKmM��K®ßu�Q�HG(�PKuKB�U��GCG��Há Ü � æàÒnÜ ���
ÐLK��G�êu���V�G Ü �~Ð�OßPGU�Q�ÈßPK:ÏVßPG��[G��2ÐmKP�®ÐFHGUFu��� Ü �]�	K��2ÐL�K:Ï�ÏVGC� J �O�f�>K J Ð^KPMNGC� Ü Ð�OK�� JC}Jÿ�Ü �O�tÐ Ü �O���O���t� Ü �u� Ü Ï
�O�hßPK:ÏVßPG��>G��tÐ�� J �Q�>MNKP�·Ð Ü �2Ð Ò �HKVÐnw� J Ð���KP� Ü ÏVGC�·Ð�HG J�J á`�MÐ Ü Ï J K2�O�_�PG�ÐÖÐ�O�H�QÐFHGE�O�H��KP��� Ü Ð�OK����HGCG��HG��¹ÐLK��HM,� Ü ÐLG
M��KB�	G JJ �[Ku�HG�Ï JC}

ÿ�Ü �O�tÐ Ü �O���O�H� Ü �~Ð�OßPGtG��H� Ü �PG��[G��2Ðp�O�ÃÐF�GËÐ ÜPJLæBJ �[G Ü � J ÐF Ü ÐU�HG J �O���HGC� J �^� J ÐY�n� J Ð�O�H���n� J F]áNG�Ð ä GCG��
M��K®ßu�Q���O�H�2FHG�ÏVM°ÐLK�Fu��� Ü �m�	K��2ÐL��K:Ï¼ÏVGC� J�Ü ���°Ð Ü�æ �O�H��K®ßPGC� } ÞIFHG.Fu��� Ü �¹Ð ÜPJLæBJ#J FHK��6ÏO�m�HKVÐ9á�GEK®ßPGC� J �O�>McÏO���nG��
Ü ����Ð ÜPJLæuJ �O�hßPK:ÏVßB�O�H�pM ÜPJ�J �VßPGYKP�^�GCMNG�Ð�ÔÐ�VßPG Ü �~Ð�VK�� J^J FHK��
ÏO�Öá�G��[�O���Q�[� å G�� }�Û Ï¼ÏOK ä �O���ÛÏ Ü Ð�ÔÐ���HGZ�O�fFHK ä
Ð ÜPJLæBJpÜ �G Ü �C�	K��>M6ÏO� J FHG�� ä �¼Ï¼ÏI�HKVÐUK��
Ï � �G������	G��>K��HKVÐLK�� �ÎÜ ���ÎGC��KP�UM���K��HG��HG JJ�Ò á`�MÐ�� Ü �X�O�tÐL�KB�����	G
�nG	ýH�Ván�¼ÏQ�ÔÐ � ÐLK ÜPJJ � J ÐÂKPMNGC� Ü ÐLKP� J �O���O�>M��K®ßu� J �O�H� ä F�G�� Ü M��KPá6ÏOG��b� Ü ����KVÐÂáNG J K:ÏVßPG���á � K��6Ï �[Ü ÏO�O�[�ÔÐLG�� J G�Ð
KP��á�G�F Ü ßB�VKP� JC}�ÿ�Ü � �UÜ �C�C�O�HG��tÐ J F Ü ßPG�áNGCG�� Ü ßPK��Q�HG�� ä FHG��UKPMNGC� Ü ÐLKP� J wL��� � Õ~���V�P�PG��U�HGCßu�Q�	G J KP�T�O�>Mn�K�ßB� J G��
M��KB�	G����H��G J ÐLKÖ�	KPMNG ä �ÔÐF]���HG	ýBMNG��~ÐLG��ÄGCßPG��tÐ JC}fá F �uJ �Q� Ü ÏÂ� Ü �¼ÏO���G J � Ü�� � Ü � J G J K��>GUM Ü ÐF J ÐLK�áNG��	K��>G
�HK���Õ~�À�����~Ð�OK�� Ü Ï Ü �����nG	ýH�Ván�¼ÏQ�ÔÐ � �Q� Ü ��F��VGCßB�O�H�>�PK Ü Ï J � Ü �pM���K�ßB�O�HG Ü ÏÔÐLGC��� Ü Ð�VßPG JC}

�2G J �V��� JpJ FHK��
ÏO� Ü Ï J KÒáNG Ü ßPK��O�HG��ÎÐF Ü ÐU�G�êu���V��GtKP�UG����	K��H� Ü �PGÃâ�ó x ó ¥ ö�â�ö xnï9è�y öÕ ë ö í�ïÀð£ì�x
Ò2ä F��Q��F
KB�C�C�H� J>ä F�G��è�	K��2ÐL��K:Ï¼ÏVGC� J>äEÜ �ÔÐ[��KP� Ü Ï Ü ��� J �V��� Ü Ï J áNGC��KP�G>Ð Ü�æ �O�H� Ü �~Ð�VK�� }Êÿ�Ü � Ü �PG��>G��tÐYá � G	ýB�	GCM6Ð�VK��
�HKuG J �HKVÐ Ü Ï¼ÏVK ä �	K��2ÐL��K:Ï¼ÏVGC� J ÐLKYM��GCßPG��tÐ(�n� J Ð�H�á Ü ���	G J á � ÏOKhK æ �O�H�>��KP�TG Ü �¤Ï ��äEÜ �����Q�H� JIÜ ���>ÐL��G���� J �Q�>ÐFHG
M��KB�	G JJAJ Ð Ü ÐLG } Ù KP�.KPMNGC� Ü ÐLKP� J ÐLK Ü �tÐ�O�C�VM Ü ÐLG������HG J �V�G��>GCßPG��tÐ J�Ò ÐFHG � ��GCG���ÐLKm�	K��2Ð�Q�h�HK�� J Ï � �HM,� Ü ÐLG�ÐFHG��V�
M��KB�	G JJ �>KB�HG�Ï J�}�� ýuMNGC���O�[G��2Ð J á � Ý äEÜPÜ �HG��hán�H�� Ü ���>�	K:Ï¼ÏOG Ü ���HG J ��K������°ÐF Ü Ð#� Ü � Ü �PG��>G��2Ð
á � G	ýB�	GCM6Ð�VK��
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� J ��KVÐ�ÐFHG J ÐL� Ü ÐLGC� �YÜ �HKPM
ÐLG��Yá � Fu��� Ü �Y�	K��2ÐL�K:Ï�ÏVGC� J
ÜPJ ÐFHG��V�Â�HKP��� Ü Ï J �HMNGC�ßu� J KP� � �[Ku�HG ò/Ú � ��|~}#Û ßPK��Q���O�H�
� Ü � Ü �PG��[G��2ÐAá � G	ýH�	GCM
Ð�VK��Y�G�êh�n�V�G J#Ü �~Ð�VßPG��O�hßPK:ÏVßPG��>G��tÐ
�O��ÐF�G(�	K��tÐL�K:Ï
Ð ÜPJLæ[Ü �n� Ü �HG�êu� Ü ÐLGT��GCG��Há Ü � æ ÐLK
�HM,� Ü ÐLGÂM��KB�	G JJ �>Ku��G�Ï JC}�Û ��� J M6Ï Ü�� ÐF Ü Ð9M��K®ßu�Q�HG J K��6Ï �RÜ �^K�ßPGC�ßB�VG äèÜ ���^�HK��HG�Ð Ü �¼ÏVG��m�O�H��KP��� Ü Ð�OK�� Ü áNK��MÐ
ÐFHG_M��KB�	G JJTJ Ð Ü ÐLG Ò ��KP�TG	ý Ü �>M6ÏVG Ò � Ü�� �HKVÐ(M��K®ßu�O��G�ÐFHG_�O����KP��� Ü Ð�VK��\�HG��	G JJ�Ü � � ��KP���HG�ÐLG��~Ð�O�H���O�[�[�Q�HG��2Ð
Ü Ï Ü ���þ�	K������ÔÐ�VK�� JC}

Ù �O� Ü Ï�Ï �VÒ �V���HG J �V���HGC� J G	ýuMNG��~Ð2KPM�GC� Ü ÐLKP� J ÐLK��G Ü �~Ð��	KP��G��~Ð·Ï � ÐLKZG��[GC��PG����C�VG J�Ò ÐFHG � ��GCG��ËÐLKU�HG J �V���ËÐLK
J �HMnM�KP�¤ÐàÐF�G�� �O��ÐF�G J G�Ð ÜPJLæBJ�Ü �n��ÐLK(FHG�ÏOM��n��F2Ð J K��>G
á ÜPJ �O��Fu��� Ü ��ÐLG�����G����C�VG J ��G J �	���VáNG���M��GCßB�VK�� J Ï �TJ ����F
ÜPJ �	KP�����ÔÐ�VßPG���ý Ü Ð�VK�� Ü ���\M6Ï Ü �t�	K��tÐ�O�u� Ü Ð�VK�� } ÞIFHG J�uJ ÐLG����HG J �O��� J F�K��
ÏO� J ��M�MNKP�·ÐTFu��� Ü �s�	K��tÐL�K:Ï¼ÏOGC� J
�O�p�HG��C� J �VK��p� Ü�æ �O�H� Ü ���UMcÏ Ü �����O��� Ü �~Ð�VßB�ÔÐ�VG J ���H���O���_G��>GC���PG����C�VG JC}
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ÝuK��[G2Fu��� Ü �YGC��KP� JAÜ �G J K_�	K��[�[K�� Ü �n�Z���n�HG��	G JJÜ � � ÐF Ü ÐÄÐFHGC��G(� J ÏO�ÔÐÖÐ·ÏVGTG	ýB�C� J G(��KP�A��KVÐA�HG J �V�����O�H�
ÐLK\M���GCßPG��2Ð�ÐFHG�� }9÷EÜ �G[�^� J Ð�áNG°Ð Ü�æ G��×ÐFHK��H��F×ÐF Ü ÐEÐFHG Ü ÐÖÐLG��>M6ÐEÐLK\�G����n�	G^GC���K��HGCK�� JRÜ �~Ð�OK�� J �HKuG J
�HKVÐ�M���GCßPG��2ÐEÐF�G[Fh��� Ü ���	K��2ÐL�K:Ï�ÏVGC������K��ã�O�tÐLGC�ßPG����O�H�p�O� Ü ��G��[GC��PG���� ��ä FHG���ÐFHG ÜPJ�J ���>M
Ð�OK�� J � Ü �HG
���H���O�H�m�HG J �V��� Ü áNK��MÐ ä F Ü Ð J FHK��
ÏQ� Ü �n� J FHK��
ÏQ����KVÐIáNGR�HK��HG�Ð�H���UK��
Ð®ÐLK[áNGR�O���	KP���G��~Ð }

â���G2�À����� Ü �>G��2Ð Ü Ï��HG J �O���Z�PK Ü Ï,� J ÐLK[� Ü�æ G JÜ ��G�Ð � Õ~G��nF Ü ���C�O�H� Ü �~Ð�VK�� J G ÜPJL�VÒ � Ü Ð�H� Ü Ï ÒuÜ �n���n���Z�C�
ÏÔÐÄÐLK
K��[�ÔÐ�KP�_�HK ä �K��H� }�Ñ �Ö�PG���GC� Ü Ï Ò ÐF�GZ�HG J �O��� J FHK��
ÏQ��� Ü�æ GZ�ÔÐ_�>KP�GY���Ô�Z�C�
ÏÔÐ���KP�ÍÐFHGYFu��� Ü �f�	K��2ÐL�K:Ï�ÏVGC�
ÐLKfKPMNGC� Ü ÐLG���� JÜ ��G�Ï � ÐF Ü � J�Ü ��G�Ï �P}ÎÑ � J�Ü ��G�Ð � Õ~G���F Ü ���C�O�H� Ü �~Ð�VK�� J�Ü �GsG ÜPJL�VÒ ÐF�G �ÒÜ ��GJÏVG JJ ÏO� æ G�Ï � ÐLKfáNG
á � M ÜPJ�J G��U�O�2ÐLG��tÐ�VK�� Ü Ï�Ï � KP� Ü �C�C�O�HG��tÐ Ü Ï¼Ï �P} ÝÐLKPMnMn�O�H� Ü ���n� JÜ ��G Ü �~Ð�VK��UKP��ÏVG Ü ßu�Q�H� Ü ���n� JÜ ��G J Ð Ü ÐLG J FHK��
ÏO�
áNGEM�K J�J �Vá6ÏVG ä �ÔÐF Ü�J �O�H�:ÏVG æ G �BJ ÐL�K æ G®ÐF Ü ÐÂ�>K�ßPG J ÐFHG JL�BJ ÐLG��Ï�O�tÐLK Ü�JÜ ��G J Ð Ü ÐLG } ÞIF�GE��G J �V��� J FHK��6ÏO�m� Ü�æ G
� Ü �¼Ï�Õ JÜ ��G Ü �~Ð�VK�� J G ÜPJ�UÜ �n�\� Ü Ð�H� Ü Ï Ò�Ü ���\�������C�
ÏÔÐ¡ÐLK Ü ßPK��O� Ò K��[�ÔÐ Ò KP�(�HK ä �K��H� }



5�ú§¦uú87Hù
32ö9?±ø2½ÎöI¾ED�7u?�@�3
4Tø��9?C¾ED�7Z?�DÃ@�3A7B?C<ED(?�Dm<ÉûÂ¾E4¿÷Z=d�tø2DgöI¾ED	�94R¾E½�½�3
4�7 ôx{�Ú

Ñ �f�	K��tÐL� ÜPJ Ð Ò Ð ä K�KP�^�[KP�GZ���n�Oêh��G>KPM�GC� Ü ÐLKP� Ü �~Ð�VK�� J_J F�K��
ÏO��áNG[�G�êu���V�G��×ÐLK J Ð Ü �¤Ð Ü � � M�KVÐLG��tÐ� Ü Ï¼Ï �
F Ü�å�Ü ����K�� J �À�����~Ð�VK��fKP� J G�êu�HG����	GZKP�.���n���~Ð�VK�� JC} Ø Ü�å�Ü ���HK�� J^Ü �~Ð�VK�� J^J FHK��
ÏQ��áNGY�HG J �V����G��KÐLKt�[�Q���O�[� å G
ÐFHGZM�KVÐLG��tÐ� Ü Ï
��KP�^�O� Ü �HßPGC�·ÐLG��tÐ Ü �~Ð�Oß Ü Ð�VK���
'ÐFHG �ÖJ FHK��
ÏQ���HKVÐ Ò ��KP�_G	ý Ü �>McÏVG Ò áNGY�Q���ÔÐ� Ü ÐLG���á � Mn� J Fn�O�H� Ü
J �O���:ÏVG æ G � KP�(án�MÐÖÐLK���ú J GCG��O���	�G��[G��2Ð Ü Ï��	K��tÐL�K:Ï Ü áNK®ßPG®� }

ÞIF�G��PG��HGC� Ü Ï��HG J �V���s�PK Ü Ï J FHK��
ÏO�\á�GÍÐLKYG���F Ü �n�	GÍÐFHG Ü án�¼ÏO�¼Ð � KP�'ÐFHG_Fu��� Ü �t�	K��2ÐL�K:Ï�ÏVGC��ÐLK Ü �~Ð J�Ü ��G�Ï �
ä F���ÏVG^� Ü�æ �O���U�¼Ð��[KP�G[�����Z�C�6ÏÔÐ�ÐLKsá�G�F Ü ßPG[��� J�Ü ��G�Ï �P}¹Ñ ���ÔÐ� Ü Ð�O��� Ü MNKVÐLG��tÐ� Ü Ï¼Ï � ��� JÜ ��GmM��KB�	G JJ ��F Ü �H�PG Ò
J ����F ÜPJ2Ü[J M Ü �	G��	� Ü �&ÐQÏ Ü ������F ÒnJ F�K��
ÏO�U�G�êu���V�GR�^�
ÏÔÐ�OM6ÏVG æ G �uJ ÐL�K æ G J KP� Ü �~Ð�VK�� J(ä F���ÏVG J ÐLKPM�Mn�O��� Ü Ï Ü ���n��F
J FHK��6ÏO���G�êh�n�V�G�K��
Ï � K��HG }

Ý Ü ��G�Ð � � Ü�� áNGZG���F Ü ���	G��fá � � J �O�H�\M���Ku�	G������ Ü Ï JÜ ��GC��� Ü ��� J�Ò�ä FHGC�G�ÐF�GZKPMNGC� Ü ÐLKP�m� J �Q� J ÐL�����~ÐLG���ÐLK
Ð Ü�æ G�KP� Ü ßPK��O� J MNG��C���`� Ü �~Ð�OK�� J�Ò KP��á � ��G J �V�����O��� JÜ ��GC��� Ü ��� J �O�tÐLK�ÐFHG JL�BJ ÐLG�� } ÞIF�GJÏ Ü ÐÖÐLGC�p� J �_����F
�>KP�G_G	ç�G��~Ð�OßPG } Ù KP��G	ý Ü �[M6ÏVG Ò �V�$ÐFHG_MNKVÐLG��2Ð� Ü Ï�GC��KP�2�O�ÈßPK:ÏOßPG J ÏVG Ü ßu�Q�H�[K��MÐ Ü �	���ÔÐ�Q� Ü Ï Ü �~Ð�VK�� Ò G��ÔÐFHGC��ÐFHG
KPMNGC� Ü ÐLKP��� Ü ��áNG_�O� J ÐL�����~ÐLG��JÐLK Ü Ï äAÜ��uJ Ð Ü�æ G°ÐF Ü Ð Ü �~Ð�VK���KP��ÐFHG Ü �~Ð�VK���� Ü ��áNG_� Ü �HG Ü ���O�tÐLGC�P� Ü Ï�M Ü �·Ð
KP�QÐFHGsMn�Ku�	G J�JC}ÎÛ Ð � Mn�O� Ü ÏTGC��KP�����H���O����� Ü �O�2ÐLG�� Ü ���	Gs� J �HKVÐ�ÐLKf��G�Ð�H���ÆG�êu���VMn�[G��2ÐËú J �n��F ÜPJ�JÜ ��G�Ð �
�O�tÐLGC�¤ÏVKB� æBJ �ÙÐLK,ÐFHG_KPM�GC� Ü Ð�VK�� Ü Ï��[Ku�HG } ÞTFHG Ü �C�C�O��G��2Ð J G�êh��G����	G Ü Ð2ÞIFH�GCG ÿ ��ÏVG Ñ�J Ï Ü ��� äEÜPJ �O���ÔÐ� Ü ÐLG��pá �
J ����F Ü �]GC���KP� }�Û � Ü �~Ð�VK��fÐF Ü Ð>� J � J K:Ï Ü ÐLG�� Ü ���ÄF ÜPJ ��Kt�O�[�[G���� Ü ÐLGY��G�Ï Ü Ð�VK���ÐLK�ÐF�G���PG J Ð Ü Ï¼Ð���KP�®ÐFHG
�GCM Ü �O�>KP��ÐLG J Ð�O�H�KÐ ÜPJLæ � J G ÜPJ ��Ï � ��KP��PKVÐÖÐLG�� }ÃÑ � J ÐLG Ü �ÆKP� J ÐL�G J�J �O�H��ÐFHG\�HGCG��oÐLKfá�Gp� Ü �GC�À�
ÏEúaÐFHG\� J � Ü Ï
Ü M�M���K Ü ��F`� Ò ��F Ü ���PG>ÐFHG JL�BJ ÐLG�� á � �O�tÐLGC�P� Ü Ð�O�H�KÐF�G Ü �~ÐYMnF �BJ �O� Ü Ï�Ï � �O�tÐLKKÐFHG{Ð ÜPJLæcÒ � Ü�æ G\�HG�ÐLG��~Ð�OK�� Ü
MnF �uJ �O� Ü Ï��	K�� J G�êu�HG����	G_KP�$ÐFHGÍÐLKuK:Ï��HG J �V��� Ò KP�2��F Ü �H�PG^KPMNGC� Ü Ð�VK�� J M6Ï Ü �����Q�H�mKP�T�GCßB�VG äR} ÞIF Ü ÐT� J�Ò ��F Ü �H�PG
�HG J �O���UKP�(� Ü � Ü �PG��[G��2ÐI� Ü ÐFHGC�ÜÐF Ü �ÛÐL� � �Q�H�°ÐLKY��F Ü ���PGÍÐFHGRFu��� Ü � ò/Ú�y���|~}

Þ�KÖG���F Ü �n�	Gs�HG��C� J �OK��è� Ü�æ �O�H� Ò �GC��GC��G����	G JYJ F�K��
ÏO�ÒáNGpM��K®ßu�O��G��Æ��KP�Z� Ü�æ �Q�H��wL�n�H�PG��>G��tÐ J�Ò.J ����F ÜPJ
� Ü � æ �O�H�2�>G�ÐLGC� J9ä �¼ÐF JÜ ��G Ü ���m��� JÜ ��GÄÏQ�O�[�ÔÐ JC} Ø G�� Ü � J GIFh�n� Ü � J KP�&ÐLG��m�GCßPGC�¤ÐdÐLK J ÐLGC��GCKVÐ � M�G Ü �n�^�C�6ÏÔÐ�H� Ü Ï
�HKP��� J�Ò�J ����FÄ�HKP��� J_J FHK��
ÏO��áNG[��K:Ï¼ÏVK ä G��Ä�O�f��G J �V��� } ��GCGCMn�O���ÛÐF��O�H� J�J �O�>M6ÏOG Ò � Ü Ð�H� Ü Ï Ò�Ü ��� J �O�[��Ï Ü ��ÐLK
ä F Ü Ð�F ÜPJ áNGCG����HK��HGmáNGC��KP�G>úÀ�HKVÐ�� Ü�æ �O�H���P� Ü Ð���ÔÐLK�� J ��G J �V������F Ü �H�PG J �2� J�Ü �PKuKu� äEÜ�� ÐLK Ü ßPK��O��GC���KP� J
ä FHG��mFu��� Ü � J�Ü �G ä KP� æ �Q�H�2�n���HGC� J ÐL�G JJ�Ò�Ü �G.��� J ÐL� Ü �~ÐLG�� Ò KP� Ü ��GAMNGC���KP���[�Q�H�ÜÐ ÜPJLæBJ9ä F���ÏVG�ÐF��Q� æ �Q�H� Ü áNK��MÐ
J K��>G�ÐFn�O�H�>G�Ï J G }

Þ�K ÜPJJ � J ÐR�O��M���GCßPG��2Ð�O��� J G�êh��G����C�O�H�pGC���KP� J�Ò �	K��tÐL�K:Ï J_J FHK��
ÏO��áNG>M6Ï Ü �	G��Ö�O��ÐFHG J G�êh�HG��n�	GY�O� ä F��Q��F
ÐFHG �sÜ ��GÍÐLK�á�G^� J G�� }(Û Ð�ÐFHG JÜ �>G¹Ð�O�>G Ò�J �O�[��Ï Ü ���ÔÐ �VÒ M��K�ýB�O�Y�ÔÐ �VÒ �O�tÐLGC���GC��G����	G Ò KP� Ü�äTæhäEÜ ����ÏVKB� Ü Ð�VK��sKP�
�	���ÔÐ�Q� Ü Ï��	K��tÐL�K:Ï J�J F�K��
ÏO�\áNG Ü ßPK��O�HG�� }�é FHGC��G^KPMNGC� Ü ÐLKP� J F Ü ßPG�ÐLKUMNGC���KP���þ���/çNGC�G��tÐ2��Ï ÜPJJ G J KP��Ð � MNG J KP�
�	K��tÐL�K:Ï Ü �~Ð�VK�� J�ÒnJ G�êu�HG����	G JIJ FHK��
ÏO�UáNG�� Ü �HG ÜPJ ��� JJ �Q�[�¼Ï Ü � ÜPJ MNK JJ �VácÏVG }

Ù �O� Ü Ï�Ï �VÒ K��HGZKP�ÜÐFHG��[K J Ð_G	çNG��~Ð�VßPG\�HG J �V���×ÐLG���F����Oêu�HG J ��KP�^�G����n�C�O�H�tFu��� Ü �ÄGC��KP�m� J ÐLK��HG J �V��� J K
ÐF Ü ÐXÐFHG^GC��KP��� J ��KVÐTMnF �uJ �O� Ü Ï¼Ï � MNK JJ �VácÏVG�KP� J K9ÐF Ü Ð2GC��KP� J(Ü �G^KPáußu�VK�� JC} Ù KP��G	ý Ü �>M6ÏVG Ò ß Ü ÏVßPG J � Ü �táNG
�HG J �O���HG�� J KÛÐFHG � � Ü ����KVÐRáNG[�O�2ÐLGC����F Ü �H�PG��fá � � Ü�æ �O�H�>ÐF�G[�	K����HG��~Ð�VK�� J ���/çNGC�G��tÐ J � å G J KP�_M��GCßPG��tÐ�O�H�
ÜPJJ G��_á6Ï � GC���KP� J á � � J �O�H� ÜPJL� �[�>G�ÐL���O�RKP��� Ü ÏVG Ü ���\��G�� Ü ÏVGm�	K����HG��~Ð�OK�� JC}Q÷ K����HG��~Ð�VK��sGC��KP� J � Ü � Ü Ï J K
áNG_� Ü ��G�KPáußu�VK�� J á � �	K:ÏVKP���	Ku���Q�H� }TÛ � Ü�å �O�H�:Ï �VÒ �O� J Mn�ÔÐLGRKP�ÂFh���n�H�G�� J KP�#��G Ü ÐF J �n�HGÍÐLKU�[� J �	K��n�HG��~ÐLG��
Ð�HáNG J �O��FHK J Mn�ÔÐ Ü Ï J ÐF Ü Ð.F Ü ßPG�Ku�C�C����G��ZK�ßPGC�T�HG�� Ü ��G J�Ò�J ����F ÜPJ.Ü ��GCG����O�H�ªÐ�HáNG2�Q� Ü �HßPGC�·ÐLG��tÐ·Ï � �	K�����G��~ÐLG��
ÐLK Ü Ð��á�G�ÐF Ü Ð�� J �O� J GC�·ÐLG����O� Ü M Ü Ð�VG��tÐC� J ßPG��O� Ò �GC���
Ï Ü ÐLKP� J�Ò FHK J M`�ÔÐ Ü Ï J�Ò�Ü �n�KÐ�HáNG[� Ü �u�H� Ü �~Ð���GC� J F Ü ßPG
Ð Ü�æ G��s��K Ü �~Ð�VK��>ÐLK��O�>M6ÏVG��[G��2ÐÙÐF�� J.J Ð Ü ��� Ü ��� JÜ ��G�Ð � ��G J �V���{ÐLG���Fn���Oêu�HG ò����x|~}
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Controls Displays

Control
Algorithm
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Ø2��� Ü ���	K��2ÐL��K:Ï¼ÏVGC� JTä FHK Ü ��G J �HMNGC�ßB� J �Q�H� Ü �MÐLK�� Ü Ð�VK���F Ü ßPGªÐ ä K�M��KB�	G JJ �>Ku��G�Ï J ÐLKU� Ü �O�tÐ Ü �O� � K��HG
��KP��ÐFHGpM��KB�	G JJ áNG��O�����	K��tÐL�K:Ï¼ÏOG��Òá � ÐFHG Ü �MÐLK�� Ü Ð�VK�� Ü ���ÆK���Gp��KP��ÐF�G Ü �MÐLK�� Ü ÐLG��Î�	K��2ÐL�K:Ï�ÏVGC�Y�ÔÐ J G�ÏO� }
ÞIFHG(�HG J �V��� J FHK��
ÏO� J �HM�MNKP�·Ð#Fu��� Ü �Z�	K��2ÐL�K:Ï�ÏVGC� J �Q�Y� Ü �O�tÐ Ü �O���Q�H��áNKVÐF[KP�?ÐFHG J G2�>KB�HG�Ï JC}9Û � Ü M�M���KPM���� Ü ÐLG
�PK Ü Ï�FHGC�G�� J ÐLKYM��K®ßu�Q�HGRFh�n� Ü � J.ä �¼ÐF>ÐFHGR� Ü �C�¼ÏO�ÔÐ�OG J ÐLK[G	ýBM�GC���O�>G��tÐ Ü ���ÛÏVG Ü ��� Ü áNK��MÐ®ÐFHG JL�uJ ÐLG�� J ÐFHG �
Ü �G��	K��tÐL�K:Ï¼ÏQ�O�H� Ò G��ÔÐFHGC�2���V�G��~Ð·Ï � KP�(�Q�����V�G��~Ð·Ï �P} â2MNGC� Ü ÐLKP� JTJ FHK��
ÏO� Ü Ï J KYá�G Ü Ï�ÏVK ä G��ÛÐLK�� Ü �O�tÐ Ü �O�\� Ü �u� Ü Ï
�O�hßPK:ÏVßPG��>G��tÐ�ÐLKp�HM,� Ü ÐLG_M��KB�	G JJ �>Ku��G�Ï J�Ò ÐLKp� Ü �Q�2Ð Ü �O� JLæ �¼Ï¼Ï J�ÒnÜ ���JÐLKZM���G J GC�ßPG J G�ÏV�&Õ �	K����`�HG����	G } ÝB�O�[M6Ï �
KPá J GC��ßu�O��� ä �¼Ï¼ÏN�HGC�P� Ü �HG_Fh��� Ü � J �HMNGC�ßB� J KP� �YJæ �¼Ï�Ï JEÜ ���\�	K����`��G����	G }

é FHG��^Fh��� Ü �_�	K��tÐL�K:Ï¼ÏVGC� J�Ü �G J �HMNGC�ßB� J �O��� Ü �
ÐLK�� Ü ÐLG��>�	K��2ÐL��K:Ï¼ÏVGC� J�Ò ÐFHG Ü �MÐLK�� Ü Ð�VK��mF ÜPJ G	ý�ÐL� Ü ��G J �V���
�G�êu���V�G��[G��2Ð JC} ÞIFHG#�	K��tÐL�K:Ï Ü ÏV�PKP���ÔÐF�� � J G���á � ÐFHG Ü �MÐLK�� Ü Ð�OK����^� J Ð�áNG�ÏVG Ü ��� Ü á6ÏVG Ü ���������HGC� J Ð Ü ��� Ü á6ÏVG }
Þ ä Ks�	K��[�>K��Ä�HG J �V����� Ü�äTJ �O� Ü �MÐLK�� Ü ÐLG��]�	K��tÐL�K:Ï¼ÏVGC� J_Ü �GY�O�n�	K�� J � J ÐLG��tÐ�áNG�F Ü ßB�VKP�Rá � ÐFHG Ü �MÐLK�� Ü Ð�OK��
Ü ���\�n���O�tÐLG����HG�� J �O�HG�G	çNG��~Ð JC}

n�b0l:jcb0]_^a]�r_\�bàr��°\�0e��.^&jci
÷EÜ ���K:Ï¼Ï Ü ���tâQÏ J K��p�HG��`�HG Ü �	K�� J � J ÐLG��tÐT�HG J �O��� ÜPJ K��HG ä FHGC�G Ü[J �Q�[�¼Ï Ü �ÙÐ ÜPJLæ KP�T�PK Ü Ï�� J.ÜPJJ KB�C� Ü ÐLG�� ä �ÔÐF
J �O�Y�¼Ï Ü ��KP�Â�Q�HG��2Ð�Q� Ü Ï Ü �~Ð�VK�� J2ò����x|~}Ä÷ K�� J � J ÐLG��2Ð�áNG�F Ü ßu�OKP�
K���ÐF�GIM Ü �·Ð#KP�?ÐF�G Ü �MÐLK�� Ü ÐLG����	K��2ÐL��K:Ï¼ÏVGC�Â� Ü�æ G J
�ÔÐ.G ÜPJ �OGC�I��KP�ÜÐFHG�Fu��� Ü �UM��K®ßu�Q���O�H� J �HMNGC�ßB� J KP� � �	K��2ÐL�K:Ï.ÐLK�ÏVG Ü ���sFHK ä ÐF�G Ü �MÐLK�� Ü Ð�VK�� ä KP� æBJ�Ò ÐLKYán���¼ÏO�
Ü � Ü M�Mn�KPM���� Ü ÐLG�Mn�Ku�	G J�J �>KB�HG�ÏN��KP�(�ÔÐ Ò�Ü ���>ÐLK Ü �tÐ�O�C�VM Ü ÐLG��ÔÐ J áNG�F Ü ßB�VKP� }

Û �ÒG	ý Ü �[M6ÏVGUKP�2�Q���	K�� J � J ÐLG���� �VÒ �HG�ÐLG��~ÐLG��Î�O� Ü � Û Õ �Pô��ÖJ �O�_�6Ï Ü ÐLKP� J Ð��� �VÒ �O�ÈßPK:ÏOßPG�� Ü � Ü �V���	� Ü �aÐm�PK�Õ
Ü �K����n�Uá�G�ÏOK äqÚC�P� ��GCG�Ð Ü áNK�ßPGR�P�K��n���{ÏVGCßPG�Ï } Ý Ü �·ÐLGC� Ü ��� é KhKB� J ��K������{ÐF Ü Ð.M`�¼ÏVKVÐ J � Ü ��ÏVG��,ÐLK Ü �2Ð�Q�C�VM Ü ÐLG
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Ü ���Z�G Ü ÏO� å G�ÐF Ü Ð¡ÐFHG Ü �
ÐLKVÐFH��� J Ð JL�BJ ÐLG��!���O�[�HKVÐ Ü ��� ä FHG��9ÐFHG �[J G�ÏVG��~ÐLG��,Ð Ü�æ GCK�ç �®�PK�Õ Ü �K�������úÀÞ(â ��Û �
MNK ä GC�(���n�HGC��ÐFHG J G��	K��n���ÔÐ�VK�� J á�G�� Ü � J GR�ÔÐT���Q� J KY������GC� Ü Ï¼Ï,KVÐFHGC�2�C�V���C��� J Ð Ü ���	G J.ä FHGC��GRÞ(â ��Û MNK ä GC�
� J.Ü M�McÏO�VG�� ò/Ú!��Ðx|~}

Û �HKVÐFHGC�(G	ý Ü �>McÏVG�KP���O���	K�� J � J ÐLG��2Ð Ü �
ÐLK�� Ü Ð�VK��\áNG�F Ü ßu�OKP� ÒHä F��O��F äEÜPJ �O�>McÏO�O� Ü ÐLG��p�O� Ü � Û Õ �Pô��ZÜ �C�C��Õ
�HG��tÐ Ò � J(Ü M���KVÐLG��~Ð�VK��s�À�����~Ð�OK��>ÐF Ü Ð�� J M��K®ßu�Q�HG��s�O� Ü Ï¼Ï Ü �MÐLK�� Ü Ð�VK��t�	K��"�n���H� Ü Ð�VK�� J G	ýH�	GCM
ÐÜÐFHG J MNG��C���`�
�>KB�HG�úÀ�O�{ÐF�� J � ÜPJ G Ü ÏÔÐ�¼Ð���HG Ü �Cêh�n� J �ÔÐ�VK����
�Q� ä F��O��F>ÐFHG Ü �MÐLKPMn��ÏVKVÐ äAÜPJ KPMNGC� Ü Ð�O�H� ò/Ú!��Ðx|~}

Ø2��� Ü �Z� Ü �~ÐLKP� J ��KP�.�	���ÔÐ�O� Ü Ï JL�BJ ÐLG�� J F ÜPJ �>K J ÐAG	ýÐLG�� J �VßPG�Ï � áNGCG�� J Ð�����VG��[�Q� Ü �V���	� Ü �&ÐA�	Ku� æ M`�ÔÐA��G J �V��� }
ÝÐ���n�VG J F Ü ßPGY��K������×ÐF Ü Ð_�	K�� J � J ÐLG���� � � J �>K J Ð_�O�>MNKP�·Ð Ü �tÐ��O�fF��V��F�ÕRÐLG��>MNK Ò F��V��F
Ï � � � � Ü �[�O�mM`F ÜPJ G J KP�
�`�V��FtÐ ä FHGC�G^Mn�¼ÏVKVÐ J F Ü ßPG¹ÐLKU�G�Ï � K���ÐFHG��V� Ü �MÐLK�� Ü Ð�O� JL�BJ ÐLG�� J ÐLK ä KP� ætÜPJ G	ýBM�G��~ÐLG�� ä �ÔÐFHK��MÐ��	K�� J Ð Ü �tÐ
�>K����¼ÐLKP���O�H� }m� ßPG��Ö�Q���>KP�G�ÏVK ä Õ~M��G JJ �H�G J �ÔÐ� Ü Ð�VK�� J�Ò �	K�� J � J ÐLG���� � ú�KP��M��G����O�~Ð Ü á`�¼ÏO�ÔÐ � �T� J �O�>MNKP�·Ð Ü �tÐ��O�
ÏO�V��FtÐ[KP��ÐFHG�GCßB�O�HG����	G\���K��dMn�¼ÏVKVÐ J �H�ßPG �BJ ÐF Ü Ð,ÐFHG��V���HKP��� Ü Ï(�>K����ÔÐLKP���O�H��áNG�F Ü ßB�VKP��� Ü�� ��F Ü �H�PG�K��
F��V��FMÕRÐLG���FU�`�O��F2ÐI�HG�� æuJ^ò/Ú!��Ð�|~}

á �¼ÏVKVÐ J K��t�	K��ÈßPG��tÐ�VK�� Ü Ï Ü �V���	� Ü �aÐI� J G Ü F��V��F
Ï � ÐL� Ü �O��G��\�O� J ÐL�����>G��tÐ J � Ü �����O�H�>M Ü ÐÖÐLGC���\KP�9�G��C�H���G��2Ð·Ï �
JÜ �>McÏO�O�H� Ü ���VßPG�� J G�Ð.KP��á ÜPJ �O�T�`�V��FtÐEM Ü � Ü �>G�ÐLGC� J�}�Ñ �U�	K��tÐL� ÜPJ Ð ÒnJ K��>G Û Õ �Pô�� Mn�¼ÏVKVÐ J �GCMNKP�·ÐÙÐF Ü Ð�ÐFHG � �HK
ÏVK��H�PGC� J � Ü � Ü � � �>KP�GYá`�MÐ Ü Ï¼ÏVKB� Ü ÐLG�ÐFHG��V� Ü ÐÖÐLG��2Ð�OK�� ä �¼ÐF��O� Ü ��� Ü �	��K JJ �	KB� æ Mn�ÔÐ^��� J M6Ï Ü��BJ K��×ÐFHG[á ÜPJ � J
KP��G	ýBMNG��~ÐLG�� Ü �MÐLK�� Ü Ð�OK�� J Ð Ü ÐLG JIÜ ���UáNG�F Ü ßu�OKP� JC}'á9Ü � Ü �>G�ÐLGC� J ÐF Ü Ð Ü �GR�HKVÐEG	ýuMNG��~ÐLG��>ÐLK>��F Ü �H�PG�� Ü�� áNG
�HGC�:ÏVG��~ÐLG��]��KP� Ü ÏVK��H�JÐ�O�>G ò/Ú!��Ðx|~}ËÑ �®ÐFHG Ü �MÐLK�� Ü Ð�VK��]áNG�F Ü ßu�VKP�m� J �HKVÐ^�	K�� J � J ÐLG��tÐ Ò GC��KP� J KP�IK��[� JJ �VK��
� Ü�� KB�C�C�H� ä FHGC�G�ÐFHGRM`�¼ÏVKVÐ.�HKuG J �HKVÐI�O�tÐLGC�ßPG��HG ä FHG��p�HG��	G JJÜ � �P}

Ñ �YÝuG��~Ð�VK��Y� }#�u}ªôÒ �HG�ÐLGC���Y�O��� J � äEÜPJ �O�HG��tÐ���nG�� ÜPJ#ÜRJ�Ü ��G�Ð � ��G J �V���^��G Ü Ð���GI��KP� Ü �MÐLK�� Ü ÐLG��Y�	K��tÐL�K:Ï¼ÏOGC� JC}
÷ K�� J � J ÐLG���� �VÒ F�K ä GCßPGC� Ò ��G�êh���O�G J �>KP�G®ÐF Ü �Y�HG�ÐLGC���[�O�n� J Ð�O�ÂáNG�F Ü ßB�VKP� }dÑ �cÐFHGIKPMNGC� Ü ÐLKP�#Mn�K�ßB�O�HG J ÐFHG JÜ �>G
�O�HM`�MÐ J á`�MÐ2�n�/ç�GC��G��2Ð2K��MÐLMn�MÐ J ú�áNG�F Ü ßu�VKP� J �T�G J �
ÏÔÐ2��KP� J K��>G>�G ÜPJ K���KVÐFHGC��ÐF Ü � ä F Ü ÐQÐFHGmKPM�GC� Ü ÐLKP�RF ÜPJ
�HK��HGÍú�KP�Â� Ü�� GCßPG�� æ �HK äèÜ áNK��MÐ�� Ò ÐFHG��°ÐFHG.áNG�F Ü ßu�VKP�#� J �O���	K�� J � J ÐLG��2Ð9���K��äÐFHG.KPMNGC� Ü ÐLKP�#ßB�VG ä MNK��O�tÐ�GCßPG��
ÐFHK��H��Ff�ÔÐ�� J �HG�ÐLGC���[�Q��� J Ð�O� }_é Fn�¼ÏVG¹ÐFHG[�HG J �V����GC� J � Ü�� F Ü ßPG[�PKhKB���G ÜPJ K�� J ��KP�R�O����ÏO���n�O�H�Z�Q���	K�� J � J ÐLG��2Ð
áNG�F Ü ßB�VKP�R�O��ÐF�G Ü �MÐLK�� Ü ÐLG��f�	K��tÐL�K:Ï¼ÏOGC� Ò ÐFHGC��G J FHK��
ÏO��áNG Ü � Ü �GC�À�
Ï$ÐL� Ü �HGCK�çè� Ü ��G ä �ÔÐF�ÐFHG>MNKVÐLG��tÐ� Ü Ï
F Ü�å�Ü ��� J ÐF Ü ÐT�	K��
ÏQ�U�G J �
ÏÔÐ }

�Ûbd^abàrw\b0g0\g%$?^agd\ Ê�& \lVr_]
Ñ ���	KP��G��~Ð�M��KB�	G JJ �>KB�HG�Ï J � Ü ���G J �
Ï¼Ð ä F�G�� Ü � Ü �~Ð�VK����Q�2ÐLG�����G��ËÐLKpF Ü ßPG>K��HGmG	ç�G��~ÐRF ÜPJ�Ü � Ü ���n�ÔÐ�VK�� Ü Ï
J �O��G�G	ç�G��~Ð2�HKVÐIG ÜPJ �¼Ï ��Ü �tÐ�O�C�VM Ü ÐLG��sá � ÐFHG_Fh��� Ü �\�	K��2ÐL��K:Ï¼ÏVGC� }AÛ �pG	ý Ü �>M6ÏOGRKu�C�C����G��\�O�ÛÐFHG^Ý Ü �·ÐLGC� Ü ���
é KuKu� JEÛ��Pô��mÜ �V���	� Ü �aÐ J �O�_�6Ï Ü ÐLKP� J Ð�n� � �C�ÔÐLG�� Ü áNK�ßPG } Ø G�� Ü � J GQÐFHG Ü M�M���K Ü ��F,ÐLK°ÐFHG2��G J Ð�O� Ü Ð�VK�� Ü �V�MNKP�·Ð
� J�J ����F Ü án� JL� Ð�O�[G
��KP�0ÐFHGAMn�¼ÏOKVÐ J�Ü ���ªÐFHG Ü �MÐLK�� Ü Ð�VK��^�G�êu���V�G J�J K(�^����F^F�G Ü � J ��K ä � ä KP� æcÒ Mn�¼ÏOKVÐ J KP�aÐLG��
M��KP�P� Ü �þÐFHG Ü �MÐLK�� Ü Ð�VK�� ÜPJAJ KhK�� ÜPJ ÐFHG �[Ü �G ÜPJJ �V���HG�� Ü ���n� äEÜ�� á � ÐFHG Ü �O��ÐL� Ü �Z�2�	K��tÐL�K:Ï¼ÏVGC� J�} Ý Ü �·ÐLGC�
Ü ��� é KhKB� J ��K�������ÐF Ü Ð¡ÐF�G(G	ýBMNGC���VG����	G��YMn�¼ÏVKVÐ J �O��ÐF�G��V� J Ð��� �mä GC��G���KVÐ Ü�äAÜ �GQÐF Ü ÐAG��tÐLGC���O�H� Ü ����� äEÜ��
��F Ü �H�PGÛó(' ï ö�ôTG��tÐLGC���O�H�U� Ü Ð Ü ��KP�XÐF�G ÜPJ�J �V���HG�� Ü M�M��K Ü ��F��G J �
Ï¼Ð J �O�JÐFHGm�HG�ÏVG�Ð�VK��tá � ÐFHG Ü �MÐLK�� Ü Ð�VK���KP�
Ü Ï¼Ï	ÐFHG�M��GCßB�VK�� J Ï � G��2ÐLGC�G�� Ü ÏÔÐ�ÔÐ����G Ü �n� J MNGCG��\�	K�� J ÐL� Ü �O�2Ð J GCßPG��ÛÐFHK��H��FÛÐFHG � � Ü��pJ Ð�¼Ï�Ï Ü MnM6Ï �P}

â��n�	G Ü � Ü �Q� Ò ÐFHGC�G�� Ü�� á�G2�PKuKu�U�G ÜPJ K��Z��KP��ÐFHG Ü �MÐLK�� Ü Ð�VK��p��G J �V���HGC� J ÐLK[�O����ÏQ���HG J �n��F J �O�HG2G	çNG��~Ð J
án�MÐ�ÐF�G � �HGCG��ÛÐLKY�	K�� J �O��GC�®ÐFHG�MNKVÐLG��2Ð� Ü Ï,��KP�(Fh��� Ü �pGC��KP�®ÐF Ü ÐT� Ü �p�G J �6ÏÔÐ }

��j?g0\�òªjàb.îºq.]_^ajàb
ÿ Ku�HG J �HG��`�HG[�^�MÐ� Ü Ï�Ï � G	ýH��ÏO� J �OßPG J G�Ð J KP� Ü �MÐLK�� Ü Ð�VK��ÖáNG�F Ü ßu�VKP� JC}9ÿ Ku��G J � Ü �ÖáNG[� J G��KÐLKt�HG�ÐLGC���[�O�HG
FHK ä ÐLKZ�Q�2ÐLGC�Mn�G�ÐT�O�HM`�MÐ J KP��ÐLK��HG��`�HG���G�êh���O�G��\�	K��tÐL�K:Ï¼ÏVGC�(á�G�F Ü ßB�VKP� } Ù K��H�(�PG���GC� Ü ÏYÐ � MNG J KP�#�[Ku�HG J(Ü �G
�	K��[�>K�� � �	K��tÐL�K:Ï¼ÏVGC�^KPMNGC� Ü Ð�O�H���>KB�HG J�Ò#J �HMNGC�ßB� J KP� � �>KB�HG J�Ò �n� J M6Ï Ü�� �>Ku��G J�Ò#Ü ���Ò�	K��2ÐL��K:Ï¼ÏVG��ÄM��KB�	G JJ
�>KB�HG JC}
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: ì�x`ï ô ì�|a| ö~ô ì�í ö�ô�ó ïÀðaxt¥ â ì�Ý ö ñ �HG��`�HG J G�Ð J KP����G�Ï Ü ÐLG��sáNG�F Ü ßu�OKP�(�O�ËÐFHG_�	K��tÐL�K:Ï¼ÏVGC� Ò`J ����F ÜPJ2J Fu�MÐ�HK ä � Ò

�HK��[�Q� Ü Ï�á�G�F Ü ßB�VKP� Ò�Ü ���p� Ü �
ÏÔÐ�Õ F Ü ���
ÏO�O��� }
; � í ö�ô æ®ð ñ ì ô y â ì�Ý ö ñ �HG�ÐLGC���Y�O�HG ä FHKÒKP� ä F Ü Ðp� J �	K��tÐL�K:Ï¼ÏO�Q�H��ÐF�GÖ�	K��>MNK��HG��2Ð Ü Ð Ü � � Ð�Q�>G ä FHG��

�^�
ÏÔÐ�VM6ÏOG J �HMNGC�ßB� J KP� J � Ü � ÜPJJ ���[G_�	K��tÐL�K:Ï��G J MNK�� J �Vá`�¼ÏO�ÔÐ�VG J�} Ù KP��G	ý Ü �>McÏVG Ò�Ü �`�V��FtÐT�����Q� Ü ���	G JL�BJ ÐLG����O�
Ü � Ü �V���	� Ü �aÐ�� Ü�� á�GZ� JJ �HG��f���V�G��~Ð��	K��Y� Ü ��� J á � ÐFHGZMn�¼ÏVKVÐ_ú J �2KP��á �ÖÜ �HKVÐFHGC�m�	K��>Mn�MÐLGC�ªÐF Ü Ð_� J �ÔÐ J G�ÏO�
áNG��O�H� J �HMNGC�ßB� J G���á � ÐF�G[Mn�¼ÏVKVÐ_ú J � } ÞIFHG[�>K®ßPG��>G��2Ðm�	K��tÐL�K:Ï¼ÏVGC���Q��ÐFHG�ÐFHGC��� Ü Ï'Ð�¼ÏVG>M���Ku�	G JJ �O�H� JL�BJ ÐLG��
�[�V��FtÐEáNG���G J �V���HG��,ÐLK>áNG2�Q�ZG��¼ÐFHGC�I� Ü �u� Ü Ï J �HMNGC�ßB� J KP� � �>KB�HG�ú�á �ZÜ Fu��� Ü �U�	K��2ÐL��K:Ï¼ÏVGC�¨�ÂKP� Ü �MÐLK�� Ü ÐLG��
�>KB�HG,ú�á � ÐFHG^ÞIÞ á Ý{Ð ÜPJLæ �	K��tÐL�K:Ï¼ÏOGC�¨� }Q÷ KuKP�����Q� Ü Ð�VK��pKP�
�	K��tÐL�K:Ï Ü �~Ð�VK�� J�Ü �>K����Z�^�
ÏÔÐ�VM6ÏOG J �HMNGC�ßB� J KP� J
� Ü �[áNGT��G��`�HG��[�O�°ÐLGC��� J KP�	ÐFHG J G J �HMNGC�ßB� J KP� � �>Ku��G JC}�÷ K��H�À� J �VK�� Ü áNK��MÐ�ÐF�GT�C�H��G��tÐ J ��M�GC��ßu� J KP� � �>KB�HG
� Ü �ËÏOG Ü �>ÐLKYF Ü�å�Ü ����K�� JIJL�BJ ÐLG�� áNG�F Ü ßu�VKP� }

Û ÐF��V���9Ð � MNG�KP���	K��[�>K��s�>Ku��GR� JIÜÛÝ�ð ñ íc| ó y â ì�Ý ö } ÞIFHG���� J M6Ï Ü�� �>KB�HG ä �¼Ï�Ï Ü çNG��~ÐÜÐFHG_�O�H��KP��� Ü Ð�VK��
M��K®ßu�Q�HG��UK��>ÐFHG��n� J M6Ï Ü��YÜ ���\F�K ä ÐF�GR� J GC�T�O�tÐLGC�M���G�Ð J ÐF Ü ÐT�O�H��KP��� Ü Ð�OK�� }

Û ��� Ü Ï�Ð � MNG�KP�T�>KB�HGZ� J ÐFHG�KPMNGC� Ü Ð�O�H���>KB�HGZKP�ÜÐFHG��	K��tÐL�K:Ï¼ÏOG��fM���Ku�	G JJ�} Ù KP�mG	ý Ü �>M6ÏVG Ò#Ü �>KB�HG
KP�¡ÐFHG[�>KPán�¼ÏOGªÐFHGC��� Ü Ï'Ð�¼ÏVGmM���Ku�	G JJ �O�H���KPáNKVÐR� Ü�� �O�����Q� Ü ÐLG ä FHG�ÐFHGC��ÐFHG>�KPáNKVÐR� J �Q� Ü �>K�ßB�O�H�p�>KB�HG
ú�áNG�Ð ä GCG�� ä KP� ætÜ �G ÜPJ �IKP���Q� ÜZä KP� æ �[Ku�HG{úÀ�O� ÜYä KP� æ\Ü �G ÜUÜ ��� J GC�ßB�O�C�O�H�9Ð�¼ÏVG J�Ò ���H���O��� ä F��O��FÛÐ�O�>G^�ÔÐ
� Ü�� áNGI�	K��tÐL�K:Ï¼ÏVG��má �^Ü �n�/ç�GC��G��2Ð��	K��tÐL�K:Ï¼ÏVGC�¨� } ÞIF�GAß Ü ÏO�HGEKP�àÐF�� J �>KB�HG.� Ü�� ��G�ÐLGC���[�O�HG ä F�G�ÐFHGC��ß Ü ���VK�� J
KPMNGC� Ü Ð�VK�� JTÜ �G JÜ ��G Ò ��KP�(G	ý Ü �[M6ÏVG�G	ý�ÐLG������O�H�°ÐFHG J Ð Ü án�¼ÏO� å GC�®ÏVGC� J KP�®ÐFHG_� Ü ���VMn�6Ï Ü ÐLKP� Ü ��� }

�ÂÜ �¤Ï �tÜ �
ÐLK�� Ü ÐLG�� J�uJ ÐLG�� J F Ü � Ü � Ü �V�¤Ï ��J � Ü Ï¼Ï9�u���_á�GC��KP�E�O����GCM�G��n�HG��2Ð��>KB�HG JC} ÞIF�G � M���K�ßB�O�HG�� Ü
M ÜPJJ �VßPGIá Ü � æ �P�K��n���>K�� ä F��O��F°ÐF�GIKPMNGC� Ü ÐLKP� ä K��
ÏO� Ü �~ÐÂá � G��tÐLGC���O�H�ÍÐ Ü ��PG�ÐÂ� Ü Ð Ü�Ü ���[�G�êu�HG J Ð�Q�H� JL�BJ ÐLG��
KPMNGC� Ü Ð�VK�� J�} ÞTFHG �pÜ Ï J KYF Ü �sK��
Ï � K��HG_K�ßPGC� Ü Ï¼Ï��>KB�HG J G�ÐÖÐ�Q�H�[��KP�(G Ü ��Ft�À�����~Ð�OK��pMNGC���KP���>G�� }¡Ñ ���n�O� Ü Ð�VK�� J
KP�
�C�H���G��2Ð·Ï �\Ü �~Ð�VßPG[�>KB�HG Ü �n�sKP��ÐL� Ü � J �ÔÐ�VK�� J áNG�Ð ä GCG����>KB�HG J �	K��
ÏO��áNG_�HG����Q� Ü ÐLG��JÐLKUK��HG°ÏVKB� Ü Ð�VK���K��
ÐFHG��n� J M6Ï Ü��P}

ÞIF�GZ�	K�� J G�êu�HG����	G J KP�.á���G Ü�æ �HK ä �]�O�Ö�>KB�HG Ü�äAÜ ��G��HG JJ^äAÜPJ � Ü �V�¤Ï ��J � Ü Ï�Ï
�O��ÐFHG J G JL�uJ ÐLG����HG J �V��� JC}
â2MNGC� Ü ÐLKP� J9J GCG��[G�� Ü á6ÏVG�ÐLKR��G�ÐLG��~Ð Ü �n�_��G��	K�ßPGC�#���K��¿GC��K��HGCK�� J�Ü �~Ð�OK�� J �G�Ï Ü Ð�VßPG�Ï � êh�n�O� æ Ï � áNGC��KP��G J GC���VK�� J
M��KPácÏVG�� J �G J �
Ï¼ÐLG�� } Ý Ü �·ÐLGC� Ü ��� é KuKu� J �	K�����ÏO����G¡ÐF Ü Ð Ò �O�>�>K J Ð#� ÜPJ G J�Ò �[Ku�HGI�	K������ J �VK��m�O�°ÐFHG J G J �Q�>M6ÏVGC�
JL�BJ ÐLG�� J9Ü �G ÜPJJ KB�C� Ü ÐLG�� ä �ÔÐF_GC��KP� J KP�n�	K��[�Y� JJ �VK�� Ò ÐF Ü Ð�� J�Ò®ä �¼ÐF�GC���KP� J ÐF Ü Ð��G�êu���V��G Ü �	K��2ÐL�K:Ï�ÏVGC� Ü �~Ð�VK��
�O�ZKP���HGC�A��KP�ÙÐFHG2M��KPácÏVG��ÌÐLKmKB�C�C�H� ò/Ú!��ÐP|~} Ø G�� Ü � J GQÐFHG�Fh��� Ü �Z�	K��tÐL�K:Ï¼ÏVGC�.F ÜPJ Ð Ü�æ G�� Ü ��G	ýuMcÏO�O�C�ÔÐ Ü �~Ð�OK�� Ò
FHGRKP� J FHG_� J ÏO� æ G�Ï � ÐLK���FHG�� æ ÐF Ü ÐÜÐF�G_�O�tÐLG����HG��pG	çNG��~Ð2KP�'ÐFHG Ü �~Ð�VK���F ÜPJTÜ �~Ð� Ü Ï¼Ï � Ku�C�C����G�� } ÞIFHG J FHKP�·Ð
��GCG��Há Ü � æ ÏVKuKPM JIÜ Ï�ÏVK ä ÐFHG_�	K��2ÐL�K:Ï�ÏVGC�®ÐLK[�GCM Ü �V�I�>K J ÐIGC���KP� J êu���O� æ Ï �P}

ÞIF�G[�nG	ýH�Ván�¼ÏQ�ÔÐ � KP� Ü �Hß Ü ���	G�� Ü �MÐLK�� Ü Ð�VK�� Ü Ï¼ÏOK äTJ �HG J �V����GC� J ÐLK��HGCßPG�ÏVKPMÆ�>KP��G��	K��>McÏO�O� Ü ÐLG�� Ò �>KB�HG~Õ
���O��F JL�BJ ÐLG�� JC} ÞIFHG>��G J �
ÏÔÐR� J �h���[GC�K�� J �>KB�HGY�Q�����O� Ü Ð�VK�� J KP�aÐLG�� J M��G Ü ��K®ßPGC�^�^�
ÏÔÐ�OM6ÏVG>��� J McÏ Ü��BJ�Ò G Ü ��F
�	K��tÐ Ü �O���O�H�
w� J Ð.ÐF Ü Ð�MNKP�·Ð�OK���KP�n�[Ku�HG J Ð Ü Ð� J � Ü Ð Ü �	KP���G J MNK������O�H�ÜÐLK Ü M Ü �¤Ð�O�C�
Ï Ü � JL�uJ ÐLG��WKP� J �Há JL�BJ ÐLG�� }
ÞIFHG(�HG J �V��� JÂÜ Ï J K Ü Ï¼ÏVK ä ��KP�E�O�tÐLGC� Ü �~Ð�VK�� JAÜ �	�K JJ �>KB�HG JC} ÞIFHG2�O���	�G ÜPJ G��Y� Ü M Ü án��ÏO�ÔÐ�VG J KP� Ü �
ÐLK�� Ü Ð�VK���� Ü � Ò
�O� Ü ���n�ÔÐ�VK�� Ò ÏVG Ü �>ÐLKZ�O���	�G ÜPJ G��s�HG�Ï Ü��BJ áNG�Ð ä GCG��s� J GC�T�O�HM`�MÐ Ü �n�p��GCG���á Ü � æpÜ áNK��MÐ JL�BJ ÐLG��gáNG�F Ü ßu�OKP� }

ÞIF�G J G#�HG ä �[Ku�HG~Õ~���O��F JL�BJ ÐLG�� J �O���	�G ÜPJ G'ÐFHG
�HGCG�����KP� Ü �n�R�����Z�C�6ÏÔÐ � KP�B� Ü �O�2Ð Ü �Q���O�H�E�>KB�HG Ü�äEÜ �G��HG J�J�Ò
ä F��Q��FÒ� Ü �ÒáNG��HG����HG��Ò�O�èÝBÞ ÛXÿ�á ÐLGC��� J>ÜPJmæ GCGCMn�Q�H��ÐFHGp�	K��2ÐL�K:Ï�ÏVG���Õ JL�BJ ÐLG�� KPMNGC� Ü Ð�O�H���>KB�HGp�O�fÐFHG
�	K��tÐL�K:Ï¼ÏVGC��� J Mn�Ku�	G J�J �>Ku��G�Ï��	K�� J � J ÐLG��tÐ ä �ÔÐF�ÐFHG Ü �~Ð� Ü Ï#�	K��tÐL�K:Ï¼ÏVG�� J�uJ ÐLG��ÿ�[Ku�HG }_Û Ï Ü ���PGm�u���_áNGC�2KP�
�>KB�HG J ��F Ü Ï�ÏVG��H�PG J Fh�n� Ü � Ü án�¼ÏO�ÔÐ � ÐLKm� Ü �O�2Ð Ü �Q� Ü�äAÜ ��G��HG JJ KP� Ü �~Ð�OßPG��[Ku�HG J�ÒBÜ ���>G��U�>Ku��G J�Ò �Q�2ÐLGC� Ü �~Ð�OK�� J
áNG�Ð ä GCG��UG��ÈßB�V�K��n�>G��2Ð Ü Ï J Ð Ü Ð� J.Ü ���U�>KB�HG(áNG�F Ü ßu�OKP� ÒHÜ ���U�O�2ÐLGC� Ü �~Ð�VK�� J.Ü �	�K JJ �[Ku�HG J�}'Ñ Ð Ü Ï J K>�O���	��G ÜPJ G J
ÐFHG��n���Z�C�
ÏÔÐ � KP�9GC��KP�IKP�T� Ü �¼ÏQ�H�G��HG�ÐLG��~Ð�VK�� Ü ���U�G��	K�ßPGC� �P}

÷EÜ Ï�ÏO�O�H�2��KP� J�uJ ÐLG�� J�ä �ÔÐF^��G ä GC�#KP�ÄÏVG JJ �	K��>M6ÏOG	ý^�>KB�HG J � J M���KPá Ü á6Ï � �n�H�G Ü ÏO� J Ð�O� } ÝB�O�[M6ÏO�V� � �Q�H�I�>KB�HG J
Ü ��� Ü �MÐLK�� Ü Ð�VK���áNG�F Ü ßB�VKP��KP�aÐLG����G�êu���V�G J ÐL� Ü ��GCK�ç J�ä �ÔÐF�M��G��C� J �OK��tKP��G~�Z�C�VG���� ��Ü ��� ä �ÔÐF�� Ü � æ G�Ð�O�H�
�HG�� Ü �n� J ����K�� Ü ���VßPGC� J G J G�ÐTKP���C� J ÐLK��[GC� J�ò/Ú!��Ð�|~} Ý �uJ ÐLG�� JEä �ÔÐF Ü �C�C�O�HG��tÐ Ü ÏÄúÀ�n���HG��	G JJÜ � � �A�	K��>McÏVG	ýB�¼Ð �VÒ
FHK ä GCßPGC� Ò � Ü �ÎáNG\��G��HG J �V���HG��UÐLKÄ��G������	GÛÐFHGtMNKVÐLG��2Ð� Ü Ï(��KP��Fu��� Ü �*GC��KP� ä �ÔÐFHK��MÐ J�Ü �	�����`�C�O��� JL�BJ ÐLG��
� Ü M Ü án��ÏO�ÔÐ�VG JC}�é FHGC�GXÐL� Ü �HGCK�ç JÂä �ÔÐFY�HG J �V�G��[�PK Ü Ï JAÜ ��G(�G�êu���V��G���ÐLKmG�ÏO�O�[�Q� Ü ÐLGIMNKVÐLG��2Ð� Ü Ï`�>KB�HG2�	K��H��� J �VK��
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GC��KP� J�ÒPJL�uJ ÐLG�� Ü ���^�O�tÐLGC�� Ü �	GA�HG J �V��� Ò �O�H��KP���>G��Rá � F Ü�å�Ü ��� Ü � Ü Ï �uJ � J�Ò � Ü �^FHG�ÏVMB�`��� J K:ÏO�MÐ�VK�� J ÐF Ü Ð��G�êu���V�G
ÐFHG>��G ä G J ÐEÐL� Ü �HGCK�ç JC} Ù KP��G	ý Ü �>M6ÏOG Ò�Ü �C�C�O�HG��tÐ J �>K J Ð�KP�aÐLG���KB�C�C�H���������O�H�,ÐL� Ü � J �¼Ð�VK�� J áNG�Ð ä GCG��Ö�>KB�HG J�Ò
M Ü �·Ð�Q�C�
Ï Ü �¤Ï � �HKP��� Ü Ï Ü ���p��K���Õ �HKP��� Ü Ï,�[Ku�HG J�ÒBJ K�ÐFHG �UJ FHK��
ÏO�UF Ü ßPG��>KP�G J ÐL���O�H�PG��tÐI�HG J �V���p�	K�� J ÐL� Ü �O�tÐ J
Ü M�M6ÏQ�VG��,ÐLK�ÐFHG�� }

ó ���HGC� J Ð Ü �����O�H�.�>KP��G Ü áNK��MÐ,M Ü �·Ð�O�C�6Ï Ü �YÐ � MNG J KP�H�>KB�HG
�	K��H�À� J �VK���GC���KP� J � Ü � ÜPJJ � J Ð ä �ÔÐF��HG J �O��� } Þ ä K
�	K��[�>K��ËÐ � MNG J ÏVG Ü ���O���¹ÐLKYM��KPá6ÏVG�� J.Ü �G��O�tÐLGC�� Ü �	G��O�tÐLGC�M��G�Ð Ü Ð�VK��p�[Ku�HG JTÜ ���\�O���n�V�G��~Ð.�>KB�HGR��F Ü ���PG JC}

n�bàr_\iwîDe
l:\¹n�bàr_\iwpdiw\tr_eMrk^&jàbJ��j?gd\9òªjcb0îDq0]_^ajcb�� Ñ �tÐLGC�� Ü �	G.�>Ku��G#GC��KP� J�Ü �G¡ÐFHGÂ��Ï ÜPJJ �O�
��KP���ÃKP���>KB�HG
�	K��H�À� J �VK��UGC���KP� �
Ú�} n�b0p$qYr�£¤ik\��&e
r_\tgK\ikiwjciw] � ÞIFHG J KP�aÐ äEÜ �GI�O�tÐLGC�M��G�Ð J � J GC�ÖÕ~G��2ÐLGC��G��mß Ü ÏO��G J ���/çNGC�G��2Ð·Ï � ÐF Ü �>�O�tÐLG����HG��C

ôu} ��q.r_p$qYr�£¤ik\��&e
r_\tgÚ\iwikj6ik] � ÞIFHG J KP�&Ð äAÜ �GÄ� Ü M J �^�
ÏÔÐ�VM6ÏOG��	K����n�ÔÐ�VK�� J K��tÐLKêÐFHG JÜ �>G�K��
ÐLMn�MÐ Ò
��GCM�G��n���O�H�2K��°ÐFHG Ü �~Ð�VßPG2�	K��2ÐL�K:Ï�ÏVGC�#�>KB�HG ÒÈÜ ���°ÐFHG.KPMNGC� Ü ÐLKP�Â�O�2ÐLGC��M��G�Ð J ÐFHGI�Q�2ÐLGC�� Ü �	GI�O���	KP���G��~Ð·Ï �P}

Û �	K��[�>K��[G	ý Ü �>McÏVG.KP� Ü �Z�O�HMn�
Ð��O�tÐLGC�� Ü �	GT�O�tÐLGC�M��G�Ð Ü Ð�OK��mGC��KP�#KB�C�C�H� J�ä �ÔÐF>� Ü � �^ä KP���mM���Ku�	G JJ KP� J
ä FHGC��G¹ÐF�Gm� J GC�R� Ü�� ÐF��O� æ ÐFHG ��Ü �G>�O�ED �0���
�"F �>KB�HGmán�MÐ��O� J ÐLG Ü ��ÐFHG ��Ü ��Gm�Q�GD �0���6��FU�Y�Y�ì�0�
�2�HFà�
�>KB�HGIKP�A�O� �	� I�IÜ�.�Y� �>KB�HG Ü ����ÐFHG��V�
�Q�HMn�MÐ�� J �Q�2ÐLGC�Mn�G�ÐLG��[�O� Ü ���/çNGC�G��2Ð äAÜ��[Ü ���>�G J �6ÏÔÐ J �O�>���Vç�GC�G��tÐ
áNG�F Ü ßB�VKP��ÐF Ü �ËÐFHG � �O�2ÐLG��n�HG�� }

Û �>KP��GÂ�	K��>M6ÏOG	ý�G	ý Ü �>M6ÏOG
KB�C�C�H��G��_�O� ä F Ü Ð�� J áNG�ÏO�VGCßPG��ÍÐLKTáNG Ü � Ü � J GAKP� Ü � Û Õ �Pô��(Ü �V���	� Ü �&Ð Ü �C�C�O�HG��tÐ }
ÞIFHG2�	�G ä ���V�G��~ÐLG��9ÐFHG Ü �MÐLK�� Ü ÐLG�� JL�BJ ÐLG���ÐLK_� � �O�9ÐFHG Fà�?�Y�KJML�N�� DPO Q F��V�RF Q �Y� O �2� �	Su�RT Òhä�U �O� U �WV
Ü ��S��_án�O�"T��p�XSu�"T��YT�Ï Ü ÐZT��ÛÐZS[á[SVÐ U Ï Ü ÐZTC� Ü Ï�ú Fà�?�?�KJ � Ü ���pß�TC�·Ð�Q� Ü Ï�ú N�� DPO Q Ff�V�RF Q �Y� O �2� �A� Ü ßu�O� Ü Ð�\S�� �

é]U T��°Ð U T �_ä TC�YTA���Oß�T��m� Ü � Ü �9ß�T��~ÐZSP�YV#á � Ð U T Ü �V�$ÐL� Ü ���.��S��2ÐL��S:Ï�Ï\TC� Ò Ð U T � � Ü��^U�Ü ß�T_V ä �ÔÐ� U T��
����S���Ð U T Fà�?�?�KJ ÐZS°Ð U T�Q � O ���
� �	Su�RT�ÐZSmá[T Ü á6ÏWT�ÐZS?T��tÐZTC�¡Ð U T U T Ü ���O�H�_��T�êh�RT`VÖÐZT���á � Ð U T
��S��tÐL��S:Ï¼ÏWTC� } Ø3S ä TCß�TC� ÒHa �HV U �O�H�¹Ð U T�án�
ÐÖÐZS��{ÐZSY� U�Ü ����TEÐ U TEÏ Ü ÐZTC� Ü Ï��	Su�RT Ü ÏWVZS Ü �MÐZS�� Ü Ð�Q� Ü Ï¼Ï �
� U�Ü �H��T`VªÐ U T[ß�TC�·Ð�Q� Ü Ï#�	SB�"T>���YS�� N�� D�O�Q FÊ�V�RF Q �Y� O �2� ÐZScb �
�"F D �c�Y�����6�
�
� ¸HÐ U T>�	Su�RT
V ä �ÔÐ� U án�
ÐÖÐZS�� Ü ç[T��~Ð�V�á[SVÐ U Ï Ü ÐZTC� Ü Ï Ü ���^ß�TC�·Ð�Q� Ü Ïu� Ü ßB�V� Ü Ð�\S�� }9é]U T��¹Ð U T a �¼Ï\SVÐ�VdV�HáHV�T�êh�"T��tÐ·Ï �
T��tÐZTC��T��e� ��� �êÐZSfVZT�ÏWT��~ÐÛÐ U Tf�"T`V��V��T��8�`�V� U Ð anÜ Ð U Ü ���:Ï\TgSP� �u}#� �"TC�P��T9T`V Ò Ð U T Ü �MÐZS�� Ü Ð�\S��
�Q�2ÐZTC� a ��T�ÐZT���Ð U T��V�^�Q� a �MÐ Ü V Ü �"T`V�V�YT��Öß�TC�·Ð�O� Ü Ï@V a T9T��hSP� �����P� �aÐ } Þ U �WV äEÜ Vm�"SVÐ^�Q�2ÐZT����RT��
á � Ð U T a �¼Ï\SVÐ�V ä�U S ä TC�YTZ�"SVÐ Ü�äEÜ ��T>SP�ÙÐ U T Ü �~Ð�Vß�Th�L�Q�2ÐZTC�� Ü ��TU�	Su�RT`� Ü ���Ö� Ü �¼Ï\T��×ÐZSt�"T�ÐZT��~Ð
Ð U T a �YSPá6Ï\T�� }\Û V Ü ��S��RVZT�êu�"T�����TiSP�®Ð U T9ÐZS�SEVÖÐZT9T a �"T`V��T��tÐ Ò Ð U T Ü �V� a Ï Ü �"TY�	� Ü V U T��Ä�O�tÐZS Ü
�XS����2Ð Ü �Q� ò/Ú!��Ðx|~}

Û �XT	ý Ü � a Ï\TjSP� Ü ��S��MÐ a �MÐ#�O�tÐZTC�� Ü ��TT�	SB�"T a �YSPá6Ï\T�� äEÜ V
�O�"T��tÐ���HT��má ��÷ S=S æ T�Ð } Ü Ï }Tò�� � | �O� Ü �XT����O� Ü Ï
S a TC� Ü Ð�O�H�Ò��S=S��l�"TCßB�O��T ä �ÔÐ U Ð ä SkS a TC� Ü Ð�O�H�Ò�	SB�"T`V �]äAÜ ���_� aÉÜ �n�8�RSP��� Ü Ï } Þ U T��"TCßu�Q��TEV·Ð Ü �·Ð�Vp�O�
äEÜ ���_� a �	SB�"T ä�U T��JÐ�H���"T��cS�� Ü ����� U�Ü �H��T`V�����S����"SP��� Ü Ï��	SB�"T¹ÐZS äEÜ ���^� a �	Su�RT ä�U T��"TCß�TC�3T��¼Ð U TC�
SP��Ð ä S anÜ �·Ð�O�C�
Ï Ü ��V�T�ÐÖÐ�O�H��V Ü ��T Ü �xw�RVÖÐZT���á � Ð U T^S a TC� Ü ÐZSP� } Þ U Tm�XT Ü ���O�H�iSP� Ü Ï Ü ���ÿ�	T`V�V Ü ��T`V Ü ����Ð U T
T	ç[T��~Ð<SP�
��S��2ÐL�YS:ÏWV Ü ��Tm���/ç[TC��T��2Ð��O�JÐ U T`VZT¹Ð ä S\�	SB�"T`V Ò án�MÐ2�"T��ÔÐ U TC�XÐ U T>�C�H���T��tÐ��"TCßu�Q��T�S a TC� Ü Ð�O���Z�	SB�"T
�"SP� Ü � UnÜ �H��Tp�O�Ò�	Su�RT Ü ��T\�Q�����O� Ü ÐZT���ÐZSKÐ U TlS a TC� Ü ÐZSP� }×Ñ � Ü �����ÔÐ�\S�� Ò �PS��H�[���mVÖÐ�O���~Ð Ü Ï Ü ���°ÕRÐL���O�P��TC���O�H�
��S������¼Ð�\S��RV Ü ��T^� ÜnaRa T��oS��tÐZS9Ð ä S Ü Ï Ü ���Ó�	T`V�V Ü ��T`V�VZS�Ð UnÜ Ð�Ð U T�V Ü �	T_�XT`V�V Ü ��T U�Ü VT���VçpTC��T��tÐT�	T Ü �n�O�H��V
�"T a T������Q�H�>S���Ð U TXS a TC� Ü Ð�O���\�	Su�RT }�Ñ �gSP���"TC�ªÐZSs�����"TC�qVÖÐ Ü ��� ä�U�Ü Ð_�O�2ÐZTC��� Ü Ï���S������ÔÐ�WS��KÐL���V�P��TC��T���Ð U T
�	T`V�V Ü ��T Ò Ð U T<S a TC� Ü ÐZSP�2�_�RV·ÐI�O�H�PTC� ä�U �O� U � Ü ÏV�À�����~Ð�\S��p�WVEá[T��O���m�Q�����O� Ü ÐZT��Uá � Ð U T Ü Ï Ü ��� }

Ý=TCß�TC� Ü Ï��RT`V�V���Y��S��HVÖÐL� Ü �O�tÐ�VE� Ü � Ü V�V��WVÖÐE�O�[��T��n���C�O�H���Q�2ÐZTC�� Ü ��T��O�2ÐZTC� a ��T�Ð Ü Ð�\S��>TC���SP�YV }9Û Ð Ü �[�O���O�^��� Ò
Ü � � �XSu�"TR�HVZT��>ÐZSZ��S��tÐL��S:Ï��O�2ÐZTC� a ��T�Ð Ü Ð�\S��oSP�$Ð U T�V� a TC�ßB�WVZSP� � �Q�2ÐZTC�� Ü ��TBV U S��
ÏO�Uá[T Ü ���u�����C� Ü ÐZT��>ÐZS9Ð U T
V� a TC�ßB�WVZSP� }fÿ SP��T\��T��"TC� Ü Ï¼Ï �VÒ Ð U T\�C�H���T��tÐ	S a TC� Ü Ð�O�H�Ö�XSu�"ToSP�XÐ U T Ü �
ÐZS�� Ü Ð�\S��kV U S��
ÏO�Òá[Tp���WV a Ï Ü�� T��
Ü Ð Ü Ï¼Ï¡Ð�O�	T`V }�Ñ � Ü �����¼Ð�\S�� Ò�Ü � � � U�Ü ����ToSP��S a TC� Ü Ð�O�H���	SB�"TlV U S��
ÏO��ÐL���V�P��TC� Ü � U�Ü �H��T\�O��Ð U Tp�C�H���T��tÐ



ôx{ÈÐ ö9÷(ø2ù��*),+.-�ú0/Bø(û1)��32*4�5	6 7(r�),r.r�)8/�795@s
S a TC� Ü Ð�O�H���	SB�"T���T	�KT��~ÐZT����O�ÛÐ U Tm�O�tÐZTC�� Ü ��T Ü ���JÐ U �RV����WV a Ï Ü�� T��ÛÐZS{Ð U T�S a TC� Ü ÐZSP� Ò � } T Ò Ð U T Ü ���h�n���C� Ü ÐZT��
�	SB�"TR�^�RVÖÐ.á[TR��S��RV�WV·ÐZT��2Ð ä �ÔÐ U Ð U TR�O�tÐZTC��� Ü Ï,�	SB�"T }

Û VÖÐL��S�����TC���"T`V�V����� U S��O��T Ò án�MÐ a TC� UnÜna V?Ï\T`V�V��RT`V�V� Ü á6ÏWT��PSP��ß Ü ���\S��RVN�YT Ü VZS��RV Ò �[�V� U Ð,á[T#�"SVÐYÐZST��S����n�ÔÐ�\S��
Ð U T[�O�tÐZTC� a �YT�Ð Ü Ð�\S��ESP��Ð U TXV�� a TC�ßu�mVZSP� � �O�tÐZTC�� Ü ��T	S��Ö�	SB�"T`V Ü Ð Ü Ï¼Ï }^Û �"SVÐ U TC� a S�V�V�Ván��ÏO�ÔÐ � �WVXÐZStV�Q� a ÏO�V� �
Ð U Tm��T�Ï Ü Ð�WS��RV U � a VTá[T�Ð ä T9T��Ö�	SB�"T`V Ò �PSP�<T	ý Ü � a Ï\T>�O�JÐ U T Û Õ �Pô���Ò Ð U T�Ï Ü ÐZTC� Ü Ï Ü ����ß�TC�·Ð�O� Ü Ï#�	SB�"T`V��[�V� U Ð
á[T�V�T anÜ � Ü ÐZT�� ä �ÔÐ U ��T`V a T��~ÐÙÐZS°Ð U T U T Ü ���Q�H�^V�T�Ï\T��~Ð.�	Su�RT } âXÐ U TC� Ü ÏÔÐZTC��� Ü Ð�Oß�T`V Ü ��TQÐZS[� Ü�æ T�Ð U T���T�êu���V��T��
�O� a �MÐ�V����/ç[TC��T��2ÐQÐZSÛÏ\T`VYVZT�����S��H�À�RV�\S��Ãú�V��� UÖÜ V �u}#�pÜ �n� �����P� � Ü Ð U TC�EÐ UnÜ � ��� � Ò SP�EÐ U T[�XSu�"T>�O�n���O� Ü ÐZSP�
S��,Ð U T���S��2ÐL��S:Ï a`Ü �"T�Ï`��S��6ÏO�Yá[T�� Ü �"T���Ï\T Ü ��TC� Ü VÙÐZS°Ð U T��C�H���T��tÐA�XSu�"T }9é]U �¼Ï\T�V�O� a Ï �>Ü ���h�n���C� Ü Ð�O�H�ªÐ U T
�	SB�"Tm� Ü�� ápT Ü �"T�êu� Ü ÐZT[�O�GVZS��	T>� Ü VZT`V Ò�Ü �n�h���n�C� Ü Ð�\S��RV2� Ü �ET Ü V�¼Ï � ÐZSU�Y�WV�VZT��t��SP� Ü ß Ü ���\T�Ð � SP�
��T Ü V�S��RV
Ü ��� Ü �n���ÔÐ�\S�� Ü ÏN�"T`V��V���U��T Ü Ð����T`V�V U S��
ÏO��á[TR��S��RV�O�"TC�YT�� }
��j?g0\,ò¹jcb0îDq0]_^ajcb Ë i�^&]w^ab0`>î)ikjcñ²n�b0gd^aik\tl:rQ��j?gd\{ò¹�0e6b.`c\t]:� Ñ �����O��T��~Ð��XSu�"TE� UnÜ �H��T`V*SB�C�C�H� ä�U T��
Ð U T Ü �
ÐZS�� Ü Ð�\S��s� U�Ü �H��T`V2�	SB�"T ä �ÔÐ U S��
Ð Ü �oT	ý a ÏO�O�C�ÔÐ.�O�RV·ÐL�����~Ð�\S��lSP�T�n�V��T��~ÐT��S��[� Ü ���pá � Ð U T<S a TC� Ü ÐZSP� }
ÝB��� U ÐL� Ü �RV��ÔÐ�\S��RV,� Ü�� á[T'ÐL���V�P��TC��T��BS�����S������¼Ð�\S��RV,�O��Ð U T Ü �MÐZS�� Ü Ð�\S�� Ò V�n� U�Ü V a ��T a �YSP�P� Ü �[�	T��<T��hß�T�Ï\S a T
a ��SVÐZT��~Ð�WS�� } Þ U T � � Ü��RÜ ÏWVZST��T`V�
ÏÔÐ,����S��uV�T��RVZSP���Q� a �MÐ	ÐZS®Ð U TÂ��S�� a �MÐZTC� Ü ápS��
ÐYÐ U T,VÖÐ Ü ÐZTvSP�MÐ U T
��S�� a �MÐZTC�ÖÕ
��S��tÐL��S:Ï¼Ï\T�� a ��SB��T`V�V Ò V��� U8Ü V Ü � U �\TCß�T��	T��tÐtSP� Üa ��T a ��SP�P� Ü �[�	T��ÊÐ Ü ���T�ÐoSP� Ü � Ü ���	T��X�	SB�"T ä �ÔÐ UXÜ
a ��T`V�T�Ï\T��~ÐZT����	SB�"T'ÐL� Ü �HV�ÔÐ�\S�� }�Û �BT	ý Ü � a Ï\T*SP��Ð U T�Ï Ü ÐÖÐZTC���WV Ü �	SB�"T ä�U TC��T'Ð U T Ü �MÐZS a �¼Ï\SVÐ��[�O� U Ð���S��[� Ü ���
Ï\TCß�T�ÏO�Q�H�lS�çwSP�¡Ð U T a Ï Ü �"T?S�����T ÜlanÜ �¤Ð�O�C�
Ï Ü � Ü ÏÔÐ�¼Ð���"T>�WV���T Ü � U T�� � Ð U T�S a TC� Ü Ð�O�H�\�	SB�"T?SP�ÙÐ U T Ü �V���	� Ü �aÐ
úmÏ\TCß�T�ÏO�Q�H�lS�çA���WV�� UnÜ �H��T�� ä�U T���Ð U T Ü ÏÔÐ�ÔÐ�n�"T>�WV���T Ü � U T�� ä �ÔÐ U S��MÐ Ü ���V��T��~ÐR��S��[� Ü ���KÐZS\�"StVZSsá � Ð U T
a �¼ÏWSVÐ }�Ñ �Ò��T��"TC� Ü Ï Ò Ð U T a ��SPácÏ\T��xSu�C�C�H�qV ä�U T�� Ü �~Ð�Vß Ü Ð�O�H�gS��"T\�XSu�"Tp� Ü �Æ�YT`V�
ÏÔÐm�O�oÐ U T Ü �~Ð�Vß Ü Ð�\S��ySP�
���/ç[TC��T��tÐI�	SB�"T`VI�"T a T������Q�H��S��ÛÐ U TzV � VÖÐZT��{VÖÐ Ü Ð�HV Ü Ð®Ð U T�Ð�Q�	T }

Þ U TC��T Ü ��TR�PS��H� äEÜ�� VÜÐZS�ÐL���V�P��TC� Ü �	SB�"TR� U�Ü �H��T �
Ú�} Þ U T Ü �MÐZS�� Ü Ð�\S��cV� a TC�ßB�WVZSP�@T	ý a ÏO�O�C�ÔÐ·Ï � VZT�Ï\T��~Ð�V Ü �"T ä �	SB�"T }
ôu} Þ U T Ü �MÐZS�� Ü Ð�\S��EV� a TC�ßB�WVZSP�_T��tÐZTC�YV2� Ü Ð Ü ú�V���� U�Ü V Ü Ð Ü ���T�Ð Ü ÏÔÐ�¼Ð���"T®�@SP� Ü ��S��[� Ü ���JÐ U�Ü ÐQÏ\T Ü �RV
ÐZS Ü �	SB�"TR� U�Ü ����T �
ú Ü � ó ���"TC� Ü Ï¼Ï,��S������ÔÐ�WS��RV }
ú�á�� é]U T��>Ð U T Ü �MÐZS�� Ü Ð�\S��t�WV.�O� Ü	a`Ü �·Ð�O�C�
Ï Ü �_V·Ð Ü ÐZT
úÀ��� é]U T��,Ð U T Ü �MÐZS�� Ü Ð�\S��,��V.��S��tÐL��S:Ï¼ÏWT��>V � VÖÐZT�� �	SB�"T�ÏHSP�8T��hßu�V�YS����	T��tÐA�WVÂ�O� Ü�anÜ �·Ð�Q�C�
Ï Ü �vV·Ð Ü ÐZT }

�u} Þ U T Ü �MÐZS�� Ü Ð�\S��tV�� a TC�ßu�mVZSP�Â�"S=T`V.�"SVÐI�"S Ü � � Ð U �O�H� Ò án�MÐÙÐ U T Ü �MÐZS�� Ü Ð�WS��ÛÏ\SP���O��� UnÜ �H��T`VI�	SB�"T Ü V
Ü ��T`V�
ÏÔÐ@SP� Ü � U�Ü �H��T��O�{Ð U TBV � VÖÐZT��g�ÔÐI�WVT��S��2ÐL��S:Ï�ÏO�O�H� }

{H} Þ U T Ü �MÐZS�� Ü Ð�\S��gV� a TC��ßu�WV�SP��VZT�ÏWT��~Ð�V Ü �	Su�RTm� U�Ü �H��T>án�
ÐXÐ U T Ü �
ÐZS�� Ü Ð�\S����"S=T`V<VZS��	T�Ð U �Q�H�lT�ÏWVZT Ò
T��¼Ð U TC�#á[T�� Ü �RVZTjSP�àÐ U T_VÖÐ Ü ÐZT_SP�àÐ U T Ü �MÐZS�� Ü Ð�\S�� Ü Ð�Ð U T�Ð�Q�	TjSP��Ð U T_VÖÐ Ü ÐZT�SP�cÐ U TI��S��tÐL��S:Ï¼ÏWT��XV � VÖÐZT�� }

Û � Ü �O� Ò TC��YSP�YV[��T�Ï Ü ÐZT��êÐZSÒ�	Su�RTs��S��H�À�RV�\S�� Ü ��Ts��T�Ï Ü ÐZT��êÐZS a ��SPá6Ï\T���V�Ð U�Ü Ð U ��� Ü �|V� a TC�ßB�WVZSP�YV?SP�
Ü �MÐZS�� Ü ÐZT�����S��tÐL��S:Ï¼Ï\TC�qV U�Ü ß�T_�O�t� Ü �O�tÐ Ü �O���O�H� Ü �C�C�H� Ü ÐZT a �YSu��T`V�V(�	SB�"T�ÏWV }®÷@U�Ü �H��T`V(�O� U ��� Ü �s��S��2ÐL��S:Ï�Ï\TC�
á[T U�Ü ßB�\SP�^�O� U �V� U Ï ��Ü �
ÐZS�� Ü ÐZT��wV � V·ÐZT��XV Ò V��� U]Ü VªÐ U TZ� U�Ü �H��T`Vm�O� a ��Ï\SVÐBV� Ü ���n�O�H�pá[T U�Ü ßB�\SP�^�"T`V�	���Vá[T��
T Ü �¤ÏO�WTC� Ò�Ü ��T Ü ÏWVZSY��T�Ï Ü ÐZT��>ÐZS�Ð U T`VZTEÐ �=a T`VjSP���	SB�"TR��S��H�À�RV�\S��lTC��YSP� }

Ø T U�Ü ßu�\SP� Ü ÏzT	ý a T��~Ð Ü Ð�WS��RV Ü á[S��MÐ>Ð U T Ü �MÐZS�� Ü ÐZT�� ��S��tÐL��S:Ï¼ÏWTC�sá[T U�Ü ßB�\SP� Ü ��Tf��SP���XT���á Ü VZT��}S��8Ð U T
U ��� Ü �]V� a TC�ßB�WVZSP�YV�� æ �"S ä ÏWT��H��TESP�ÍÐ U T��O� a �MÐ�ÐZSÃÐ U T Ü �MÐZS�� Ü Ð�\S�� Ü ���0S��ÎÐ U T��V� a �YSu��T`V�Vp�XSu�"T�ÏmV>SP�
Ð U T Ü �
ÐZS�� Ü Ð�\S�� }���Üna V_SP�(�[�WV��S�����T a Ð�\S��RVI�O�{Ð U �WVI�	SB�"T�Ï�� Ü�� �O�2ÐZTC����TC��T ä �ÔÐ Uoa ��T��n�O�~Ð�O�H� Ü ���ÛÐL� Ü � æ �O�H�
�O���n�V��T��~Ð.�	SB�"T�ÐL� Ü �RV�¼Ð�\S��RV8SP� ä �¼Ð U �����"TC�YV·Ð Ü �����O�H�ªÐ U T��O�tÐZTC� Ü �~Ð�\S��HV Ü �	S��H�Y�XSu�"T`V }
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Û �}T	ý Ü � a Ï\TESP� Ü � Ü �C�C�O�"T��tÐ>Ð U�Ü Ð U�Ü Vpá[T9T�� Ü ÐÖÐL���Oán�MÐZT��ÎÐZS Ü ���O�n���V��T��~ÐU�	SB�"TÖ� U�Ü ����T�Su�C�C�����T��

ä�U ��Ï\T Ü � Û Õ �Pô���äEÜ V�Ï Ü �����Q�H�t�O� Ø Ü �H� Ü Ï\SP�YT Ò�Ñ ����� ÜB} Þ U T a �¼Ï\SVÐC��V?VZT�Ï\T��~Ð�\S��wSP� Ü Ï\S ä TC� Ü ÏÔÐ�¼Ð���"T ä�U �¼Ï\T
Ð U T Ü �MÐZS�� Ü Ð�\S�� äEÜ Vm�O�×Ð U T �Y�!F D FK�.�.�ê�Y�[��� D � D F D �.� �	SB�"TZ��T`V�
ÏÔÐZT��]�O��Ð U T Ü �~Ð�Oß Ü Ð�\S��SP��Ð U T �.�
�
�
�.�à�_�c�
� F �	SB�"T Ò�ä�U TC�YTBV a T9T��\�WVI��S��tÐL��S:Ï¼ÏWT��oS��
Ï � á � Ð U T a �ÔÐ� U SP�$Ð U T Ü �V���	� Ü �&Ð Ü ���>Ð U TEÐ U ��SVÐÖÐ·Ï\T`VI��S9ÐZS
�O�
ÏWT }�Ñ �ÛÐ U�Ü Ð(�	SB�"T Ò Ð U T Ü �MÐZS�� Ü Ð�\S����V���"SP�YT`V Ü � �oa ��T a ��SP�P� Ü �Y�	T�� Ü ÏÔÐ�ÔÐ�n�"TR��S��RVÖÐL� Ü �Q�2Ð�V } Þ S�� Ü �O�tÐ Ü �O�
a �¼ÏWSVÐ�Õ�VZT�Ï\T��~ÐZT���V a T9T�� ä �ÔÐ U S��MÐ a S ä TC� Ò Ð U T Ü �MÐZS�� Ü Ð�WS�� U�Ü �ËÐZSY�RVZT Ü ��T	ýB��T`VYV�Vß�TR� Ü ÐZT�SP���"T`V��T��tÐ Ònä�U �Q� U
Ï\T��{ÐZS9Ð U T Ü �V���	� Ü �aÐI�	� Ü V U �O�H�XV U SP�¤ÐjSP�0Ð U T������ äAÜ��P}

ó ���"TC�YV·Ð Ü �����O�H� U S ä Ð U �WV2��S��
ÏO� U�ÜnaRa T��t�WV(�Q�RVÖÐL�����~Ð�Oß�T_�O�t�����"TC�YV·Ð Ü �����O�H��wL�RV·Ð U S ä ��S�� a Ï\T	ýs�	SB�"T
Ï\SP���O��� Ü �s��T�Ð } Þ U TC��T Ü ��T�Ð U ��T9T_���/ç[TC��T��2Ð äEÜ�� V®ÐZS Ü �~Ð�Vß Ü ÐZT �Y�6�
�o�.�c�w�6�6� F �XSu�"T<S��ÛÐ U T Û Õ �Pô����
Ú�}Üá �
Ï¼ÏàÐ U T Ü Ï¼Ð�ÔÐ���"T æ �"SPá Ü �aÐZTC�3VZT�Ï\T��~Ð�Q�H� Ü Ï\S ä TC� Ü ÏÔÐ�ÔÐ���"T�

ôu}Üá �
Ï¼ÏàÐ U TBV a T9T�� æ �"SPá ä3U T��>Ð U T Ü �V���	� Ü �&ÐI�mVI�O� �R�Y�6�
� D Fc� �XSu�"T�
"SP�
�u} Ý�T�Ï\T��~Ð Ü Ï\S ä TC� Ü ÏÔÐ�ÔÐ���"T ä3U �¼Ï\T��O� �Y�!F D FK�.�.���Y�p� � D � D F D �Y� �XSu�"T }

Ñ Ð äEÜ VÙÐ U T�Ð U �O���Z��S��n���ÔÐ�\S��9Ð U�Ü ÐI�WV@V�RV a T��~ÐZT��,ÐZS U�Ü ß�T<Su�C�C�����T�� } Þ U T a ��Ï\SVÐA�^�RVÖÐ.�"SVÐ U�Ü ß�T�á[T9T�� Ü�äAÜ �YT
Ð U T Ü �V���	� Ü �&Ð äEÜ V ä �¼Ð U �O� ô��P� ��T9T�Ð�SP�0Ð U T a ��TCßu�WS��RV·Ï � T��tÐZTC��T��ÛÐ Ü ����T�Ð Ü ÏÔÐ�ÔÐ���RT Òuä3U �O� U ÐL���V�P��TC�YV �Y�!F D FK�.�.�
�Y�[��� D � D F D �Y� �	Su�RT } Ø�TEÐ U TC��TC��SP�YT�� Ü�� �"SVÐ UnÜ ß�TBT	ý a T��~ÐZT���VZT�ÏWT��~Ð�\S��oSP� Ü Ï\S ä TC� Ü Ï¼Ð�ÔÐ���"T Ü Ð®Ð U�Ü ÐÜÐ�O�	T
ÐZSm��T`V�
Ï¼ÐÂ�O� Ü �XSu�"T�ÐL� Ü �RV�¼Ð�\S�� Ü �n�Z���Q�Y�"SVÐE��Ï\S�VZT�Ï � �	S����ÔÐZSP� U �WVA�	SB�"T Ü ���u�����C� Ü Ð�\S��RVA���H���O����Ð U �WV U �V� U
ä SP� æ ÏWS Ü �ÛÐ�O�	T } Ø�T^���WV��S®ß�TC��T�� ä3U�Ü Ð U�ÜnaRa T��"T��{ÐZT��cVZT���S����RVTá[TC��SP��T_�O� anÜ �~Ð Ò á`�MÐ�Ð U�Ü Ð äEÜ V®ÐZS=S9Ï Ü ÐZTEÐZS
��T���S®ß�TC� ä �¼Ð U Ð U TzT��H���O�RT`V Ü Ð(�O�
ÏWT ò/Ú!����|~}

âXÐ U TC�I� Ü �~ÐZSP�qVT��S��tÐL���Ván�MÐZT��{ÐZS U �WVE�"SVÐT���mV��S�ß�TC���Q�H�°Ð U T a ��SPácÏ\T��!���2Ð��Ï	ÐZS�S�Ï Ü ÐZT Ò S��"TzSP� ä�U �O� U �WVÙÐ U T
a ��SPácÏ\T��!�O�p� Ü �O�tÐ Ü �O���O���^��S��RV��WVÖÐZT��tÐ a ��SB��T`V�VI�	SB�"T�ÏWV ä�U T��{Ð U TC��T Ü ��T��^�
ÏÔÐ� a Ï\T(��S��tÐL��S:Ï¼Ï\TC�qV Ü VI���WV��C�RV�VZT��
�O�ËÐ U T a �YTCßu�\S��HV_VZT��~Ð�\S�� } Þ U T a ��Ï\SVÐE� � �O�H�Jú á Ù � U�Ü �t���WVZT��H� Ü ��T�� U �WVI�`�V� U ÐT���V��T��~ÐZSP�q�R���H���Q�H� ÜnaRa ��S Ü � U
Ü ��� äEÜ V Ü VYV���[�O���,Ð U T a �¼Ï\SVÐR�"SVÐ�� � �O���Kú á × Ù � ä S��
ÏQ���"S>Ð U T�V Ü �XT } Þ U T>�YT`V�
ÏÔÐ ä S��
ÏO� U�Ü ß�TYá[T9T�� Ü
�	SB�"T[��S����n����� Ü Ð�\S��Ö�O� ä3U �O� U�Ü �O�YV a T9T����WV Ü �MÐZS�� Ü Ð�Q� Ü Ï¼Ï � ��S��2ÐL��S:Ï�Ï\T���á � Ð U T Ü �
ÐZSVÐ U ��SVÐÖÐ·Ï\T�úaÐ U T ���
�6�
�
�	SB�"T®� Ò
ä3U �O� U �mV°Ð U Tp��T���S��[�	T��n�"T�� a ��SB��T����H�YT��PSP��Ð U T ÜnaRa ��S Ü � UfaHU�Ü VZTlSP�(�`�V� U Ð } Þ U T á × Ù �"TCß�TC�
Ð�H���RT��>S�ç U �WV Ù ÏO�V� U ÐA���V�YT��~ÐZSP� ÒRU S ä TCß�TC� ÒnÜ �n�{Ð U T �Y�
�6���0�c�_�c�
� F �	Su�RT2á[T�� Ü �	T Ü �~Ð�Vß�T ä3U T�� Ü Ï\S ä TC�
Ü ÏÔÐ�ÔÐ�n�"T äEÜ V?VZT�Ï\T��~ÐZT�� } Þ U �mV_�O�n���V��T��~Ð��XSu�"T�� U�Ü ����T{ÏWT���ÐZS�Ð U T U�Ü�å�Ü ���"S��HV^V·Ð Ü ÐZT Ü �n�hTCß�T��tÐ� Ü Ï¼Ï � Ð U T
Ü �C�C�O�"T��tÐ Ü V.�"SVÐZT�� Ü á[S�ß�T } Ø �
Ð Ü ��S�� a ÏO�O� Ü Ð�O�H�^� Ü �~ÐZSP� äAÜ VÙÐ UnÜ ÐjT Ü � Uoa ��Ï\SVÐ,S��
Ï � ��T���T��Vß�T�� Ü �p�O�n���O� Ü Ð�\S��
SP�dÐ U TzVÖÐ Ü Ð�RVjSP� U �WV@S ä �U�`�O� U Ð.���V�YT��~ÐZSP� Ü ���\�"SVÐ Ü Ï¼ÏàÐ U T_�O�H�PSP��� Ü Ð�\S��U�"T���T`V�V Ü � � ÐZSZ�"T�ÐZTC���[�O�RT ä3U T�Ð U TC�
Ð U T\�"T`V��V��T��Æ�	SB�"T ä S��
ÏO�Òá[ToT��H� Ü ��T�� } Þ U TÛÏ Ü � æ SP�2��T9T���á Ü � æÆÜ ���Æ�YT`V�
ÏÔÐ�O�����O�n��S�� a Ï\T�ÐZT æ �"S ä Ï\T��H��T
SP��Ð U T Ü �V���	� Ü �aÐ<VÖÐ Ü ÐZTËúÀ�O����SP��YT��~Ð Ü �O���	� Ü �aÐ a ��Su��T`VYV��	Su�RT�Ï��I��S��tÐL���Vá`�MÐZT���ÐZS>Ð U T a �¼Ï\SVÐ�V��"SVÐ��"T�ÐZT��~Ð�Q�H�>Ð U T
���RV Ü ��TzVÖÐ Ü ÐZT^�O�{Ð�O�	T�ÐZSZ��SP���T��~ÐT�ÔÐ }

Ñ �����V�YT��~Ð[�	Su�RTÛÐL� Ü �RV�¼Ð�\S��RV[� Ü �Îá[T\�O�"T��tÐ���HT��è�O�fVZSP�&Ð äAÜ �YT��"T`V��V���RV }Îé0U�Ü Ð9ÐZSÄ�"S]�O�Æ��T`V a S��HVZT>ÐZS
�O�"T��tÐ�V� � �Q�H�ÛÐ U T��xSP�>�"T��C�O���Q�H�s�"SVÐ¹ÐZS��O����ÏO���RT�Ð U T�� �O��Ð U T��`�YVÖÐ a Ï Ü ��T��mV_�	SP�YT a �YSPá6Ï\T�� Ü Ð�O� Ü ���fÐ U T
ÐL� Ü �"T9S�çCV Ü �����Y�ÔÐ�V� Ü Ð�O�H�(�"T`V�V������T Ü Ð�H�YT`V��^�RVÖÐ�ápTA��S��RV�O�RTC��T����PSP�AT Ü � U�a`Ü �·Ð�O�C�
Ï Ü �dV � VÖÐZT�� } Þ U T
�"T��C�mV�\S��
�WVAw�RVÖÐ<S��RTXSP�ÙÐ U TY� Ü � � �O�Èß�S:ÏOßu�O���,Ð U T[á[T��"T��6Ð�V<SP�.��S�� a ÏWT	ýB�ÔÐ � �O�gV � VÖÐZT�� �"T`V��V����ß�TC�YV�HV�Ð U T U�Ü�å�Ü ���RV
Ð U�Ü ÐT� Ü �s��T`V�
Ï¼Ð }
òªj?jciwg$^mb.eMrk^&jàbUjcî��äqd��rk^&p$�a\×ò¹jcbàr_ikjc�m�a\ti,hEikj?l:\]�]9��j?gd\�a]
é]U T��\�^�
ÏÔÐ� a ÏWT2��S��tÐL��S:Ï¼Ï\TC�qV Ü ��TzT��H� Ü ���Q�H�[�O�\��S=SP�����O� Ü ÐZT��p��S��2ÐL��S:Ï SP� ÜXa ��SB��T`V�V Ò �O����S��HV�WVÖÐZT���� � á[T�Ð ä T9T��
Ð U T��V� a ��Su��T`VYVp�	Su�RT�ÏWVp� Ü ��Ï\T Ü �ìÐZS UnÜ�å�Ü ���"S��RV\��S��tÐL��S:Ï Ü �~Ð�WS��RV } ÷EÜ ��TC�À�
Ï��"T`V��V���0SP�^��S��[�^�����Q� Ü Ð�\S��
��� ·®²��B§ ¤��¨·C³I¬9¤z°~²�¥±³~¦�°.¤ «.©��³~¦¨¹I©³~¤ª¦�ºY³~·x©�³j��¤��	²�«@��¤ «£�©�§,¥�x²�«Â³~¦�³~·®²2µx¤ § ¦�³@��¤ª©�©�ºY²L©�«£¤ §��Y¤ º�³~²î°~µ®°~²±³~²L´[´�¤ª«£µ®§ª©Z�[¦�¶�³~·®²

©�¤z°~¥±° ©¶ ³Z� «R��¤��¨·C³Hµx©�³~·�� � ·x²Nµ�°~²��Qµ®°~¦q��° ©�¹.¹.²�´#µx©�³~·��	©�®³~¦¨¹I©³~¤ ¥L©�§ §��
¥�¦¨¹.µ®®³~²L´��L¶/®°~º®¤ «£·x²�«H³~·x²`«À³~²�²±°~¤ º���¥�¦¨¹.¹I©�º�´�«uºx²±¥�²�«£«~©�°��
³~¦E¦q�®³ ©�¤ º�©�º�´T·x¦¨§ª´�©A´®²�«£¤z°~²L´2µx©�³~·��
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� UnÜ ���"T�ÏWV Ü ������S=SP�����Q� Ü ÐZT�� Ü �~Ð�VßB�ÔÐ � �WV���T�êu���V��T�� }ÍÑ � Ü �V���	� Ü �&Ð Ò Ð U �WV���S�SP�����O� Ü Ð�\S�� Ò � Ü Ï¼Ï\T����	��T ä ��T`V�S��H����T
� Ü � Ü ��T��XT��2Ð Ò �WV Ü �C��S�� a ÏO�WV U T��êÐ U ��S���� U � Ü ��TC�À�
Ï2�"T`V�V���fSP�EÐ U T���S:Ï\T`VXSP�BT Ü � U ��S��tÐL��S:Ï¼Ï\TC�,ÐZShT�� U�Ü ����T
��S��[�^�����O� Ü Ð�WS�� Ü ���\��S��RV��WVÖÐZT���� �UÜ �	S��H��Ð U T��V� a ��SB��T`V�VI�	SB�"T�ÏWV }

Û V a T��C� Ü Ï�� Ü V�T^SP�ÄÐ U �WV a ��SPá6ÏWT��{SB�C�C�H�YV ä�U T��GS��"T U ��� Ü ����S��2ÐL�YS:Ï¼Ï\TC�QÐ Ü�æ T`V<S�ß�TC����SP� Ü �"SVÐ U TC� } Þ U T
U�Ü ���RS�çSP�.�O�H�PSP��� Ü Ð�WS�� Ü ápS��
ÐRá[SVÐ U Ð U T�VÖÐ Ü ÐZTiSP�ÙÐ U TY��S��tÐL��S:Ï¼Ï\T�� a ��SB��T`V�V Ü ��� Ü � ��Ü �MÐZS�� Ü Ð�WS��Öá[T��O�H�
V� a TC�ßB�WVZT���á � Ð U T U �n� Ü �p�_�HVÖÐ.á[TR� Ü ��TC���6Ï¼Ï � �RT`V�V���"T�� }

Þ U S�� Ü V��"T`V��	���Vá[T`V Ü �f�Q���C�O�"T��tÐR�O�hß�S:ÏVßu�Q�H�ÛÏ\S�V�V<SP�I��S��Y�_���n�O� Ü Ð�\S��Ö�PSP� Ü ��T	ýÐZT��n�"T��×Ð�O�XT[á[T�Ð ä T9T��
�P��S����n� Ü �V�ÙÐL� Ü ���(��S��tÐL��S:Ï Ü ��� Ü � Ü �V���	� Ü �aÐ ò/Ú � ��|~}'Ñ ��Ð U �mVÂ�O�n�C�O�"T��tÐ ÒuÜ �P��S����n�Z��S��tÐL��S:Ï¼Ï\TC� U�Ü �9Ð Ü�æ T��oS®ß�TC�
Ü �aÐZTC� Ü ��S��2ÐL�YS:Ï¼Ï\TC�?V U �V�aÐR� U�Ü ����T }tÛ �V���	� Ü �aÐ Ü ��T anÜ V�VZT��f���YS���S��"T Ü �V�ÍÐL� Ü �Z�Z��S��tÐL��S:Ï8VZT��~ÐZSP�°ÐZS Ü �RSVÐ U TC�
Ð U ��S���� UfÜ � Ü ��TC�À�
Ï¼Ï � �"T`V��V���"T���VZT�Ð�SP�@T	ýB� U�Ü �H��T`V Ò � Ü Ï¼ÏWT�� Ü zó xcÝ�ì(�®Ò �n�H���O�H� ä�U �O� U Ð U T Ü �V���	� Ü �aÐ��WVEÐZS:ÏO�
ÐZS>V ä �ÔÐ� U ÐZS�Ð U TR� Ü �n�\S>���YT�êh�"T��n� � �PSP�ÜÐ U T_�"T ä VZT��~ÐZSP� }Aé]U T�� ÒnÜ �aÐZTC� Ü V U �V�aÐ.� U�Ü �H��TªÐ U T��"T ä ��S��2ÐL��S:Ï�Ï\TC�
� Ü ß�T Ü �U�O�RV·ÐL�����~Ð�\S���ÐZS Ü�anÜ �·Ð�O�C�
Ï Ü � Ü �V���	� Ü �aÐ Ü �n�Y��T���T��Oß�T����RS Ü � æ �"S ä Ï\T��H���	T��tÐ Ò Ð U T2��S��2ÐL��S:Ï�Ï\TC�A�RT��C�O�"T��
ÐZS�Ð Ü�æ T^�"S[�À�H�·Ð U TC� Ü �~Ð�\S��\á[T�� Ü �RVZT�V U T Ü V�V�n�	T��ÛÐ U�Ü ÐÜÐ U TÍÏ Ü � æ SP� Ü � æ �RS ä Ï\T������	T��2Ð äAÜ V Ü �s�O�n���O� Ü Ð�\S��
Ð U�Ü Ð®Ð U T Ü �V���	� Ü �aÐ U�Ü � Ü ÏO��T Ü � � V ä �ÔÐ� U T��>ÐZS�Ð U T��RT ä VZT��~ÐZSP� Ü �n� äAÜ VÜÐ Ü Ï æ �O�H�°ÐZS�Ð U T��RT	ýÐI��S��tÐL��S:Ï¼Ï\TC� }

á ��Su��T`VYVÂ�	SB�"T�Ï`��S�SP���n�O� Ü Ð�\S��Z���H���O���BV U �V�aÐ#� UnÜ �H��T`V.�WV a`Ü �·Ð� Ü Ï¼Ï � ��S��tÐL��S:Ï¼Ï\T����O� ÜRíBì ñ ð�ïÀð£ì�x ôÖö |¯ð ö�' è ô ð ö�'��
ðaxt¥P} Þ U �WV.á����WT��`�H�Y�"SP��� Ü Ï¼Ï � ��S�ß�TC�YV Ü Ï¼Ï Ü �V���	� Ü �aÐÜÐ UnÜ Ð Ü ��T^�C�H���T��tÐ·Ï � S��JÐ U T_��SP��YT��~Ð(� Ü �n�\S[����T�êh�RT���� � SP�
U�Ü ß�T��"SVÐI� U T�� æ T����O� � T�Ð }
é]U T��>Ð U T a`Ü �·Ð�O�C�
Ï Ü �A�`�O� U ÐI�O�Uêu�"T`VÖÐ�\S�� äEÜ VT�RSVÐI�	T��2Ð�WS��"T��\�O�,Ð U TRán���\T��`�H� Ò
Ð U TR�"T ä ��S��2ÐL��S:Ï�Ï\TC�T�O�tÐZTC� a ��T�ÐZT��ÛÐ U�Ü Ð Ü VT�	T Ü �n�O�H�°Ð U�Ü Ð®Ð U T Ü �V���	� Ü �aÐ äAÜ VT�"S�Ï\S��H��TC�.á[T��O���m��S��tÐL��S:Ï¼ÏWT��pá �
Ð U �WV3VÖÐ Ü Ð�\S�� } Ý U T����O�s�"SVÐ(� Ü Ï¼Ï.Ð U T_�RT	ýÐ2��S��2ÐL��S:Ï�Ï\TC��ÐZSZß�TC���V� � Ð U �WV�V·Ð Ü Ð�RVTá[T�� Ü �RV�TÍÐ U T Ü �V���	� Ü �aÐ U�Ü ���"SVÐ
á[T9T��\�	T��tÐ�\S��"T��\�Q�{Ð U T a S�V�ÔÐ�\S��U��T�ÏQ�\TC��á����\T��`�H� }

Þ U T Ü �O�¡ÐL� Ü �Z����S��2ÐL�YS:Ï�V � VÖÐZT�� �"T`V�V���U�O�n��ÏO���"T`VÂ��T������n� Ü ��� � ÐZS�ÐL� � ÐZS Ü ß�S��O�oTC����SP�YVº¸8�O�YÐ U T Ü �V���	� Ü �aÐ
�"S=T`VT�"SVÐ2� U T�� æ �O� ä �ÔÐ U Ð U T^�"T	ý�ÐT��S��2ÐL�YS:Ï¼Ï\TC� Ò Ð U T��ËÐ UnÜ Ð(��S��tÐL��S:Ï¼Ï\TC� ä S��
ÏQ�\� Ü Ï¼Ï U TC� }Eé0U T��cV U T^V Ü�ä Ð U T
Ü �V���	� Ü �&Ð�úPS�� U TC�R���mV a Ï Ü�� �®Ï\T Ü ß�T U TC� Ü �O�YV anÜ ��T Ü �����"SoV��� U � Ü Ï¼Ï äAÜ VR��T���T��Vß�T�� Ò V U Tm�Q�2ÐZTC� a ��T�ÐZT���Ð U�Ü Ð Ü V
Ü �"SVÐ U TC�2�O�����Q� Ü Ð�\S��,Ð U�Ü Ð®Ð U T Ü �V���	� Ü �&Ð äAÜ VI�Q���"T9T��{Ð Ü Ï æ �O�H��ÐZS�Ð U TR�"T	ýÐ(��S��2ÐL��S:Ï�Ï\TC� }

Û �`� Ü Ï�� Ü �~ÐZSP�R�O� a ÏO�O� Ü ÐZT��t�O�ËÐ U T°ÏWS�V�V�SP�
��S��[�^�����O� Ü Ð�\S�� äEÜ VQÐ U�Ü Ð ä�U T���Ð U Tm�"T ä ��S��2ÐL��S:Ï�Ï\TC�QÐZS�S æ
S�ß�TC� Ò Ð U TC�YT äAÜ VXÏO�ÔÐÖÐ·ÏWT�ÐL� Ü �Z� Ü Ð�Ð U T Ü �V���	� Ü �&ÐC��V Ü ÏÔÐ�ÔÐ���"T Ü ���\�"SY� Ü �H��TC��SP����S:Ï¼ÏO�mV�\S�� }¡÷ S��[�	S�� a � Ü �~Ð�O��T
�PSP�R��S��2ÐL��S:Ï�Ï\TC�YV��O��Ð U �WV<V��ÔÐ� Ü Ð�\S����WVQÐZS\�O�n�ÔÐ� Ü ÐZT Ü �ET Ü �¤Ï �cUnÜ ���"S�ç�ÐZS>Ð U T[�"T	ýÐR��S��tÐL��S:Ï¼ÏWTC� } Ý=S Ü Ï¼Ð U S��H� U
Ð U T Ü �V���	� Ü �&Ð äEÜ VjS��
Ï �>U�Ü ÏV� äAÜ�� Ð U �YS��H� UoU TC�_VZT��~ÐZSP� Ò Ð U T��"T ä ��S��2ÐL�YS:Ï¼Ï\TC� Ü V�V�n�	T�� Ü �oT Ü �¤Ï �iU�Ü ���"S�ç U�Ü �
SB�C�C�H���T�� }

Û � Ü �����ÔÐ�WS�� Ü Ï
� Ü �RV Ü ÏE� Ü �~ÐZSP�Y�Q��Ð U �mV^�Q���C�O�"T��tÐ_�O�hß�S:ÏVß�T`V°Ð U T äEÜ�� ��S��2ÐL��S:Ï�Ï\TC�YV°ÐL� Ü � æÄä�U �O� U]Ü �V���	� Ü �aÐ
U�Ü ß�TZ� U T�� æ T��Ò�O� Ü ��� ä3U �O� U�U�Ü ß�T Ü ÏV��T Ü � � á[T9T�� U�Ü ���"T���S�çoÐZSJÐ U TY�"T	ý�Ð���S��tÐL��S:Ï¼Ï\TC� } Þ U T	S:ÏQ��V � VÖÐZT��
äEÜ V[á Ü VZT��wS�� a ���O�tÐZT��]�`�V� U Ð a ��SP�P��T`VYVXVÖÐL��� a V Ü �n�è�O����ÏO�n�"T�� Ü ��T�êh�n�V��T��	T��tÐ°ÐZSf� Ü � æ Ð U TtVÖÐL��� aÆä�U T��
Ü � Ü �V���	� Ü �aÐ U�Ü �Ò� U T�� æ T��è�O� } Þ U T��"T ä V � VÖÐZT�� �RV�T`V�T�ÏWT��~ÐL��S����O�Z�`�V� U Ð a ��SP�P��T`V�V?VÖÐL��� a VªÐZS��n�WV a Ï Ü�� Ð U T
V Ü �	T��O����SP��� Ü Ð�\S�� Ò án�MÐ¡Ð U TC��T��WVE�"S	VÖÐ Ü ��� Ü �����XT�Ð U Su�{ÐZS>�O�n���O� Ü ÐZTXÐ U T�� U T�� æ �Q� UnÜ VvSB�C�C�H��YT�� }'Ñ �HVÖÐZT Ü � Ò
T Ü � U �O���n�Vßu�Q��� Ü Ïn��S��tÐL��S:Ï¼ÏWTC�T�"TCß�T�Ï\S a V®Ð U T��V�jS ä � a TC�YVZS�� Ü Ï,�XT�Ð U Su�ÛÐZS æ T9T a ÐL� Ü � æ SP�$Ð U �WVjVÖÐ Ü Ð�RV }�Ñ �ÛÐ U �WV
anÜ �·Ð�Q�C�
Ï Ü ��ÏWS�V�V�SP�Â��S��[�_�n���O� Ü Ð�\S���� Ü VZT Ò Ð U Tm��S��2ÐL�YS:Ï¼Ï\TC���O�Èß�S:ÏOß�T�� ä S��
ÏO�JÐ �=a T Ü V � ��á[S:Ï��Q� Ü ��S��[�	T��tÐ
Ü ��T Ü ÐZS�� Ü � æ\Ü � �\Ü �O���	� Ü �aÐÜÐ U�Ü Ð�V U T U�Ü � Ü ÏV�YT Ü � �tU�Ü ���"T���S�ç×ÐZS9Ð U T^�"T	ý�Ð3V�T��~ÐZSP� } Þ U T_��S��tÐL��S:Ï¼Ï\TC��Ð U�Ü Ð
äEÜ V>��T�ÏO�\TCß�T��Ò�YT a SP�¤ÐZT��oÐ U�Ü Ð U T\�RV� Ü Ï¼Ï � ��T�ÏO�WT��hS�� U �WVm�	T��	SP� � SP�Y� U T�� æ T�� Ü ápS�ýfÐZSÖ�Q�����O� Ü ÐZT ä�U �Q� U
Ü �V���	� Ü �&Ð U T äEÜ VT��S��Y�_���n�O� Ü Ð�O�H� ä �¼Ð U,}

Þ UnÜ Ð Ü � Ü ��TC�À�
Ï¼Ï � �"T`V�V���"T�� Ü ���Ò��S=SP�����O� Ü ÐZT�� a ��Su��T`VYV^V���� UÆÜ V Ü �V�°ÐL� Ü ������S��tÐL��S:Ï.� Ü �yV�HçpTC�	V��� U
a ��SPácÏ\T��XV ä �ÔÐ U ��S�SP�����O� Ü Ð�O���]�^�
ÏÔÐ� a Ï\Tt��S��tÐL��S:Ï¼Ï\TC� a ��Su��T`VYVp�	Su�RT�ÏWVKú Ü ��� a ��SB��T����H��T`V¨� Ü ÐÖÐZT`VÖÐ�VËÐZSÃÐ U T
�������C�
ÏÔÐ � SP�0Ð U �WVI�"T`V�O��� a ��SPá6Ï\T�� Ü �n�{Ð U T��"T���T`V�V��ÔÐ � �PSP�T� Ü ��TC�À�
Ï��"T`V�O��� Ü ��� Ü � Ü Ï � V�WV }
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��T`V�V���n�O�H�^��T9T��Há Ü � æ �O����T��"TC� Ü Ï äEÜ V.��S�ß�TC��T��t�O�lVZT��~Ð�\S��\� }#�u}ªôu} Þ U �WV@VZT��~Ð�\S��p��S®ß�TC�YVI�PT9T��Há Ü � æ �RT`V�V���
a ���Q���C� a Ï\T`V�V a T��C���`�°ÐZS U ��� Ü �Ö��S��2ÐL�YS:Ï¼Ï\TC�YV }9Ñ � a SP�¤Ð Ü �2Ð a �YSPá6Ï\T��XV��O�f�"T`V�V�����Q�H�U��T9T��Há Ü � æ �O����ÏO�n�"T ä�U�Ü Ð
�O�H�PSP��� Ü Ð�WS��fV U S��6ÏO�*á[T a ��S�ßB�O�"T�� Ò_U S ä ÐZSÆ� Ü�æ T�Ð U T���T9T���á Ü � æka ��Su��T`VYV��XSP��Tt�YSPán�RVÖÐ ÒTÜ �n� U S ä Ð U T
�O�H�PSP��� Ü Ð�WS��oV U S��
ÏO��á[T a ��T`V�T��2ÐZT��>ÐZS U ��� Ü �\��S��2ÐL�YS:Ï¼Ï\TC�YV }
øX¢Yp�\]�j6î�s.\\tgdude
lwv
Ø Ü�å�Ü ��� Ü � Ü Ï � V�WV��RV�O����ÝBÞ áNÛÆä �¼Ï¼Ï a ��S�ßB�O�"TE�O�H�PSP��� Ü Ð�\S�� Ü á[S��MÐ$Ð U TÄÐ ��a T`V1SP���PT9T��Há Ü � æ �RT9T��"T�� Ü ��� ä�U T�� }
Ý=S��	T Ü �����ÔÐ�\S�� Ü Ï`���n�O� Ü ����TR� Ü �sápT a ��S�ßB�O�"T��{ÐZS9Ð U TR�"T`V�V���RTC� Ò S�����T Ü � Ü �Q� Ò �RV�O���>��T��"TC� Ü Ï�V Ü �PT�Ð � �RT`V�V���
a ���Q���C� a Ï\T`V }

Þ ä S[á Ü V��O�XÐ �=a T`V�SP���PT9T��Há Ü � æ\Ü ��TR�"T9T��"T�� �
Ú�} Þ U TXVÖÐ Ü ÐZTXSP�ÙÐ U T[��S��tÐL��S:Ï¼Ï\T�� a ��SB��T`V�V � Þ U �mV2�Q�H��SP��� Ü Ð�\S����WV��RV�T���ÐZS�ú Ú ��� a � Ü ÐZT�Ð U T[��S��tÐL��S:Ï¼ÏWTC�YVC�
a ��Su��T`VYV_�	SB�"T�ÏWV Ü ���Hú ô �EÐZS��"T�ÐZT��~Ð_� Ü �
ÏÔÐ�V Ü ���Ö� Ü �¼ÏO����T`VR�O��Ð U T�SVÐ U TC� anÜ �·Ð�V�SP��Ð U T���S��2ÐL��S:ÏÙÏ\S=S aYÒ
V � VÖÐZT�� ÒnÜ ���oT��hßu�O��S����	T��tÐ }

ôu} Þ U TcT	ç[T��~ÐlSP�EÐ U T���S��2ÐL�YS:Ï¼Ï\TC�YVC� Ü �~Ð�\S��RV � Þ U �WVY��T9T���á Ü � æ �WVZ�HVZT��UÐZSÆ�"T�ÐZT��~Ð U ��� Ü �|TC���SP�YV }¿Û V
�n�WV�C�RV�V�T��f�O��Ð U TlVZT��~Ð�\S��S��Ä�RT`V�V���Ä��SP�?TC���SP�¹ÐZS:Ï\TC� Ü �n��T Ò Ð U T æ T � ÐZS�� Ü�æ �Q�H��TC��YSP�YV^SPáHVZTC�ß Ü á6Ï\T
ú Ü �n�ËÐ U TC�YTC��SP��T^��T��	T��n� Ü á6Ï\T®�A�WV�ÐZS a ��S�ßB�O�"TR�PT9T��Há Ü � æsÜ á[S��MÐÜÐ U T�� } Þ U �mV.��T9T���á Ü � æ � Ü�� á[T��O�ËÐ U T
�PSP����SP�`�Q�H��SP��� Ü Ð�\S�� Ü ápS��
Ð0Ð U T@T	ç[T��~Ð�V*SP�`��S��tÐL��S:Ï¼ÏWTC� Ü �~Ð�WS��RV1SP��� Ü�� V�O� a Ï � á[TE�O�H�PSP��� Ü Ð�\S�� Ü á[S��MÐ
Ð U T Ü �~Ð�\S��s�¼Ð�VZT�ÏV� S��ÛÐ U T�� UnÜ ����T��ÔÐ äEÜ VT�O� Ü �Hß�TC�·ÐZT��tÐ }
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�>p�gdeMrw^mb0`�pdiwj?l:\]�],ñ�j?gd\�a]
ó3a � Ü Ð�O�H� a ��SB��T`V�V.�	SB�"T�ÏWVA��T�êu���V��T`VE�PT9T��Há Ü � æ�Ü á[S��MÐÙÐ U TR�C�H����T��2ÐjVÖÐ Ü ÐZTBSP�0Ð U T<V � VÖÐZT�� Ü �n� Ü � � � U�Ü ����T`V
Ð U�Ü Ð_SB�C�C�H� }'Ñ � Ü V � VÖÐZT�� ä�U TC��T�� Üna �O����T`V a S��RVZT�á � S a TC� Ü ÐZSP�qVI�WVI�"T���T`VYV Ü � �VÒ Ð�O�Y�O�H�m��T�êu���V��T��	T��tÐ�V.�^�RVÖÐ
á[T a Ï Ü ��T��	S���Ð U T.��T9T��Há Ü � æ �O�H�PSP��� Ü Ð�\S��¹Ð U�Ü Ð�Ð U TI��S��2ÐL�YS:Ï¼Ï\TC�
�RV�T`V'ÐZS�� Ü�æ TT�RT��C�WV�\S��RV }.Ñ � Ü �����ÔÐ�\S�� ÒPä�U T��
Ð Ü V æ>a TC����SP��� Ü ����TT��T�êu���V�YT`V,SP�.�O� a ÏO�\T`V#�"T9T����PSP�ÙÐ U T2��S��tÐL��S:Ï¼ÏWTC�¡ÐZS Ü V�V�T`V�V¡Ð�O�	T�ÏO�O�RT`V�VMSP���O�H�PSP��� Ü Ð�\S�� Ò Ð U T
�PT9T��Há Ü � æ ���mV a Ï Ü�� V U S��6ÏO�U�O����ÏO���RT�Ð�O�XT Ü ���\� Ü ÐZT��Q�H��SP��� Ü Ð�\S�� Ü V�VZSB�C� Ü ÐZT�� ä �ÔÐ U � Ü Ð ÜB}

é]U T�� ÜyU ��� Ü �X��S��2ÐL�YS:Ï¼Ï\TC�\�WVoV� a TC��ßu�WV��O�H��SP�\�	S��n�ÔÐZSP���O�H� Ü �MÐZS�� Ü Ð�WS�� Ò Ð U T Ü �MÐZS�� Ü Ð�\S��uV U S��
ÏO�
a ��S®ßu�Q�"T Ü �f�O�n���O� Ü Ð�\S���ÐZSJÐ U TY��S��tÐL��S:Ï¼Ï\TC� Ü ���KÐZSsá � VÖÐ Ü ���"TC�YVÍÐ U�Ü Ð��ÔÐ_�WV��À�����~Ð�\S����Q�H� } Þ U T Ü �n���ÔÐ�\S��gSP�
Ü ÏO�V� U ÐÜÐZS>Ð U T a S ä TC�R�O�tÐZTC�¤Ï\SB� æ T	ý Ü � a Ï\Tm�O� ÷@U�Üna ÐZTC� õ �WV Ü V��O� a Ï\T�T	ý Ü � a Ï\T^SP��Ð U �WVXÐ �=a T�SP�Â��T9T���á Ü � æ�}
Ù SP�[�YSPápSVÐXV � VÖÐZT���V Ò á � V·Ð Ü ���"TC�YV	V U S��
ÏO�ÄápToV�O��� Ü Ï¼Ï\T�� ä�U T��fÐ U T\� Ü � U �O�RTU�mV a S ä TC�YT��Æ� a SP� äAÜ �����O�H�
a ��S®ßu�Q�"T�� ä�U T�� Ü�U�Ü�å�Ü ���"S��RV å S��"T��WV_T��2ÐZTC��T�� }AÛ � Ü V�V�n� a Ð�\S��tV U S��
ÏO�U�"SVÐIá[T�� Ü �"T�Ð U�Ü Ð U ��� Ü �HV ä �¼Ï¼Ï
�"SVÐ UnÜ ß�T�ÐZScT��2ÐZTC�ªÐ U T[��SPá[SVÐC��V Ü ��T ÜB}9Ñ �gS��"TY���
Ï�Ï �sÜ �MÐZS�� Ü ÐZT�� a Ï Ü �tÐ Ò�Ü � Ü V�V��� a Ð�\S�� äEÜ V�� Ü �"T�Ð U�Ü Ð
Ð U T���SPá[SVÐ�V ä S��
ÏO��á[T�VZS>�YT�ÏO� Ü á6Ï\T�Ð U�Ü ÐÙÐ U T U ��� Ü �U��S��2ÐL�YS:Ï¼Ï\TC�YV ä S��
ÏO���"SVÐ U�Ü ß�T�ÐZS	T��2ÐZTC�®Ð U T a Ï Ü �2Ð@SP�aÐZT��
Ü ��� Ò Ð U TC��TC�PSP��T Ò Ð U TXT��tÐ�V��T a Ï Ü �2Ð���S��6ÏO��á[T a S ä TC��T��f�"S ä � ä3U T��gT��tÐL� ��äAÜ V_��T�êu���V��T�� } Þ U T[�"T`V�O���"TC�YV
���O�Ò�"SVÐ a ��S�ßB�O�"T{Ð U T\�RV�� Ü Ï@V Ü ��T�Ð � ��T Ü Ð�H�YT`VXV��� UÆÜ V	T�Ï\TCß Ü ÐZT�� äAÜ Ï æhäEÜ�� V[�PSP��Ð U T U ��� Ü �RV Ü ��� Ü ÏWTC�·Ð�V Ò
V��� UÒÜ V Ü �H� Ü Ï äAÜ �����O�H��V Ò9ä�U T�� Ü ��SPá[SVÐ äAÜ V>�XS�ßB�O�H�GSP� Ü ápS��
ÐªÐ U Tp�	S®ß�T }ÄÛ �&ÐZTC� a Ï Ü �2Ð?VÖÐ Ü �·Ð� a.Ò Ð U T
��SPá[SVÐ�VÙÐ�H���RT���S��MÐ�ÐZSmá[T<VZS>���H��T�ÏQ� Ü á6Ï\T®Ð UnÜ Ð�Ð U T���S��2ÐL��S:Ï�Ï\TC�YV U�Ü �{ÐZS	T��tÐZTC��Ð U T a Ï Ü �tÐ Ü �n�Zá Ü �¼ÏàÐ U T���S��MÐ
VZTCß�TC� Ü ÏdÐ�O�XT`V2�n�H���O�H� Ü V U �V�&Ð } Ø T�� Ü �RVZT a S ä TC���O�H�U�"S ä �ËÐ U T^T��tÐ�V��T a Ï Ü �tÐ U�Ü �GV��� U�Ü �"TC� Ü Ð�Oß�Tm�Q� anÜ �~Ð
S�� a ��SB�����~Ð�VßB�ÔÐ �VÒ Ð U T U ��� Ü �RV#��SVÐA�O�tÐZSÍÐ U T U�Ü án�¼Ð*SP�CT��2ÐZTC���Q�H�ÍÐ U T Ü �MÐZS�� Ü ÐZT�� Ü ��T Ü SP�?Ð U T a Ï Ü �2Ð ä �ÔÐ U S��MÐ
a S ä TC���O�H�	TCß�TC� � Ð U �Q�H�[�"S ä � } Þ U TR�O�RTCßu�ÔÐ Ü ácÏ\T�Su�C�C�H����T�� Ü ���tVZS��XT9S��"T äEÜ V æ �¼Ï¼Ï\T�� òzÐ � |~}

Þ U T Ü �
ÐZS�� Ü Ð�\S���V U S��
ÏO� a ��S®ßu�Q�"T.�O�H�PSP��� Ü Ð�\S�� Ü á[S��MÐ��ÔÐ�V#�O�tÐZTC��� Ü Ï�VÖÐ Ü ÐZT¹ú�V��� UYÜ V'Ð U T_VÖÐ Ü ÐZT_SP�[VZT��RV�SP�YV
Ü ��� Ü �~Ð� Ü ÐZSP�YV�� Ò �ÔÐ�V���S��tÐL��S:Ï Ü �~Ð�\S��RV Ò �ÔÐ�V Ü VYV��� a Ð�WS��RV Ü á[S��MÐ0Ð U T8V·Ð Ü ÐZT8SP�6Ð U T8V � VÖÐZT�� Ò�Ü ��� Ü � ��Ü �"S�� Ü ÏO�\T`V
Ð U�Ü Ð
�Y�V� U Ð UnÜ ß�T�SB�C�C�H��YT�� }'á ��SB��T`V�V�O���2�YT�êh���O���O�H��VZTCß�TC� Ü ÏKVZT���S����RVvV U S��
ÏO� a �YS�ßB�O�"T Ü VÖÐ Ü Ð�HV#�O�����Q� Ü ÐZSP�,VZS
U ��� Ü ����S��2ÐL��S:Ï�Ï\TC�YVE� Ü �U���WVÖÐ�O�������WV U>Ü �MÐZS�� Ü ÐZT��oV � V·ÐZT�� a ��Su��T`VYV�O�H�_����S�� � Ü �¼ÏO�H�YT }0Ñ ��S��RT2�u����Ï\T Ü � a S ä TC�
a Ï Ü �tÐ Ò Ð U T Ü � Ü Ï\SP�>��S�� a S��"T��tÐÙÐ U�Ü Ð a ��S�ßB�O�"T�� Ü Ï Ü ��� Ü �n�h���n�C� Ü Ð�\S��9ÐZS¹Ð U T�S a TC� Ü ÐZSP�qV äAÜ VE��T a Ï Ü ��T�� ä �ÔÐ U
Ü �n�V���ÔÐ Ü Ï���S�� a S��"T��tÐ a TC��PSP���[�Q�H�°Ð U T�V Ü �XTR���n���~Ð�\S�� }EÛ � Ü ������	T��tÐ äEÜ V2� Ü �"TÍÐ UnÜ Ð Ü V Ü ��T�Ð �\Ü � Ü Ï � V�WV
äEÜ V��"SVÐ���T�êu���V�YT���ápT�� Ü �HVZT�Ð U T[��T a Ï Ü ��T��	T��tÐ äAÜ Vc�ÖÏO� æ T>�PSP�ÍÏO� æ T } �Ï×�SPá[SB� � ��S��RV��O�"TC��T�� ÒAU S ä TCß�TC� Ò Ð U�Ü Ð
ä�U ��Ï\T�Ð U TT�À�����~Ð�WS�� Ü Ï�á[T U�Ü ßu�\SP�A�[�V� U Ð
á[T®Ð U T�V Ü �	T Ò Ð U T2� Ü ��ÏO�H��T.á[T U�Ü ßu�\SP�A��S��
ÏO�YápT2���/ç[TC��T��tÐ }�é]U T��9Ð U T
a ��TCßB�\S��RV Ü � Ü Ï\SP� Ü Ï Ü ��� Ü ���u�����C� Ü ÐZSP�T� Ü �¼ÏWT�� Ò Ð U TBV��	��T9T��RV ä T��tÐTá6Ï Ü � æ�Ü ���ÛÐ U T�� Ü �¼ÏO�H�YT äEÜ V2�O�[�	T���� Ü ÐZT�Ï �
SPáußu�\S��HV�ÐZS{Ð U T U ��� Ü �cS a TC� Ü ÐZSP�YV }�é]U T���Ð U T^�RT ä �n�V���ÔÐ Ü ÏdV � V·ÐZT��Ó� Ü �¼Ï\T�� ÒpU S ä TCß�TC� Ò Ð U T	V�	��T9T��RV2����S å T Ò
ä�U �Q� UÖäEÜ Vm�"SVÐm�O�[�	T���� Ü ÐZT�Ï ��ÜnaRanÜ ��T��tÐÍÐZS�Ð U T>S a TC� Ü ÐZSP�YV Ò �"T�Ï Ü�� �Q�H�t�	���¼Ð�O� Ü Ï#�PT9T��Há Ü � æ Ð U�Ü Ð¹Ð U T Ü Ï Ü ���
V � VÖÐZT�� äEÜ VI�"SVÐ�S a TC� Ü Ð�O�H� }

é]U �¼Ï\ToV Ü �PT�Ð � �Q�2ÐZTC�¤ÏWSu� æ V Ü ��TsápT��Q�H�ES�ß�TC����Q���"T��Ò�PSP��ÐZT`VÖÐXSP�Y� Ü �O�2ÐZT�� Ü ����T Ò Ð U T��V�XVÖÐ Ü Ð�RV�V U S��
ÏO�Òá[T
���WV a Ï Ü�� T��ÛÐZS�Ð U TzS a TC� Ü ÐZSP�YV Ü ���ÛÐZT`V·ÐZTC�YV } Þ U TR�"T`V�O���tV U S��
ÏQ�U��T�êh�n�V��TR��S����n��� Ü Ð�\S��>Ð U�Ü ÐÜÐ U T��O�tÐZTC�¤Ï\SB� æ V
U�Ü ß�T_á[T9T��\�YT`VÖÐZSP��T��tápTC�PSP��T Ü Ï�Ï\S ä �Q�H�>��T`V��� a Ð�\S��oSP�#�"SP��� Ü Ï�S a TC� Ü Ð�\S�� }¡Ñ �tS��RTªÏ Ü ���n� U ��S��tÐL��S:ÏdV � VÖÐZT��
á[T��O�H�^�"T`V�V���"T���á � × Û Ý ÛªÒ Ð U T�S a TC� Ü ÐZSP�I��S��
ÏO�,Ð�H���>S�ç Ü Ï Ü ���XV¡ÐZT�� a SP� Ü ����Ï �P} Þ U TC��T äAÜ V.�"S>�O�n���O� Ü Ð�\S��
S��,Ð U T����WV a Ï Ü��VÒ�U S ä TCß�TC� Ò Ð U�Ü Ð¡Ð U T Ü Ï Ü ���XV U�Ü �Zá[T9T����n�WV Ü á6Ï\T�� }.Ñ � Ü V U �V�aÐÂ� UnÜ �H��T�Su�C�C�H����T�� Ü �n� Ü �RSVÐ U TC�
S a TC� Ü ÐZSP��ÐZS=S æ S®ß�TC�®Ð U T a S�V�ÔÐ�\S�� Ò Ð U T��"T ä S a TC� Ü ÐZSP� ä S��
ÏO� U�Ü ß�TR�"S äEÜ�� SP� æ �"S ä �O�H�¹Ð U�Ü Ð Ü Ï Ü ���XV ä TC��T
�"SVÐIá[T��O��� Ü �n�h���n�C� Ü ÐZT�� }

Ñ �$Ð U T_�O����SP��� Ü Ð�\S�� Ü �tS a TC� Ü ÐZSP���"T9T��RVÜÐZS�T~�Z�C�WT��2Ð·Ï �\Ü �n��V Ü �PT�Ð � ��S��tÐL��S:Ï0Ð U T a �YSu��T`V�V(�WVT�RSVÐT��T Ü ����Ï �
Ü ß Ü �¼Ï Ü ácÏ\T Ò ��S��tÐL��S:Ï¼Ï\TC�qV ä �¼Ï�Ï,�RVZTBT	ý a TC���O�	T��tÐ Ü Ð�\S��>ÐZS,ÐZT`VÖÐXÐ U T��V� Uh�=a SVÐ U T`VZT`V Ü á[S��MÐÜÐ U T�VÖÐ Ü ÐZT^SP�'Ð U T^��S���Õ
ÐL��S:Ï¼ÏWT��oV � V·ÐZT�� }'Ñ �dÐ U �WV æ �O���iSP�dÐZT`VÖÐ�O�H�[� Ü �pá[T U�Ü�å�Ü ���RS��RV Ò Ð U T�� Ü V Ü ��T äEÜ�� �PSP�_S a TC� Ü ÐZSP�YV�ÐZS�ÐZT`VÖÐÜÐ U T��V�
Uh��a SVÐ U T`VZT`VvV U S��
ÏQ�>á[T a ��S®ßu�O�RT��[� Ü Ð U TC�ÄÐ U�Ü ��V��O� a Ï � �PSP�án�O���n�O�H���ÔÐ } ÝB��� U � Ü �C��ÏO�ÔÐ�\T`V ä �¼Ï¼Ï U�Ü ß�T Ü ���n�ÔÐ�\S�� Ü Ï
á[T��"T��6Ð�V.�O� UnÜ ���
ÏO�O����T��	TC����T����C�\T`V }
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Þ U T a ��SPácÏ\T��uSP���PT9T��Há Ü � æ �O�BT��	TC���T����C�WT`V��mV���S�� a ÏO�O� Ü ÐZT��_á � Ð U TÂ� Ü �~Ð$Ð U�Ü Ð��n�WVÖÐ�H�á Ü ����T`V�� Ü�� Ï\T Ü �ªÐZS
� Ü �¼ÏO�H��T,SP�HVZT��RVZSP�qV } Þ U TÂ�O����SP��� Ü Ð�\S�� Ü ß Ü �¼Ï Ü á6Ï\T¡ÐZS�Ð U TE��S��tÐL��S:Ï¼Ï\TC�YV�úPSP�$ÐZS Ü � Ü �
ÐZS�� Ü ÐZT��	V � VÖÐZT��Z��á[T���S��	T`V
�O���	�YT Ü V�O�H�:Ï � ���H��T�ÏO� Ü á6Ï\T Ü VYÐ U T
�n�WVÖÐ�H�á Ü ����T a ��SP�P��T`V�V�T`V }�Û ÏÔÐZTC��� Ü Ð�Oß�T
�	T Ü �RV�V U S��
ÏO��á[T a ��S®ßu�Q�"T��QÐZST� U T�� æ
V Ü �PT�Ð � Õ �	���ÔÐ�O� Ü Ï9�O����SP��� Ü Ð�\S�� Ü V ä T�Ï¼Ï Ü V äAÜ�� V2�PSP� U ��� Ü ����S��2ÐL��S:Ï�Ï\TC�YV®ÐZS���T�Ð Ü �����ÔÐ�\S�� Ü Ï��O�H�PSP��� Ü Ð�\S��ËÐ U T
�"T`V�O���"TC�I���O�p�"SVÐ.�PSP��T`VZT9T ä S��6ÏO�Uá[TR�"T9T��"T��\�O� Ü?a`Ü �·Ð�O�C�
Ï Ü �_V��ÔÐ� Ü Ð�\S�� }

é �ÔÐ U�Ü ��S Ü Ï1SP� a �YS�ßB�O���O�H� Ü V�V�WV·Ð Ü ����T°ÐZS,Ð U T U ��� Ü ����S��tÐL��S:Ï¼Ï\TC� Ò�Ü �MÐZS�� Ü ÐZT���V � VÖÐZT��XV�� Ü��ca ��S�ßB�O�"T
�PT9T��H��SP� äAÜ ���êú Ü V ä T�Ï¼Ï Ü V��PT9T��Há Ü � æ ���O�H�PSP��� Ü Ð�\S�� }ªá ��T����Q�~ÐZSP�R���WV a Ï Ü�� V3V U S ä Ð U T	S a TC� Ü ÐZSP�zS��RT^SP�_�	SP��T
�À�MÐ�H��T<VÖÐ Ü ÐZT`V�SP�0Ð U T a ��Su��T`VYV anÜ � Ü �	T�ÐZTC�YV ÒnÜ V ä T�Ï¼Ï Ü V�Ð U T��V� a ��T`VZT��tÐ@V·Ð Ü ÐZTBSP�.ß Ü ÏO�"T Ò Ð U ��S���� UpÜ � Ü VÖÐ�ÕRÐ�Q�	T
V�O�^�
Ï Ü Ð�WS�� ÒHÜ � Ü Ð U T�� Ü Ð�Q� Ü Ï��	SB�"T�Ï Ò SP�3SVÐ U TC� Ü � Ü Ï � Ð�O���	T�Ð U SB�>Ð U�Ü Ð a �YS��(T��~Ð�VT��SP� äEÜ ���>Ð U TzT	çpT��~Ð�V�SP� Ü
anÜ �·Ð�Q�C�
Ï Ü �I��S��tÐL��S:Ï Ü �~Ð�\S��tSP�ÜÐ U T a �YSP�P��T`V�V�\S��lSP� Ü �n�WVÖÐ�H�á Ü ����T2�O���"SVÐ U �O�H�>�WV.�"S��"T Ü ápS��
ÐI�ÔÐ }

Ù T9T�����SP� äEÜ �����O�H�PSP��� Ü Ð�WS�� Ò ���
ÏWT`V�VT�"S��RT�ß�TC� � � Ü ��TC�À�
Ï¼Ï �VÒ � Ü ��Ï\T Ü �ÛÐZS a ��SB��T`V�V2� a VZT�Ð�V Ü ��� Ü �C�C�O�"T��tÐ�V }
Ø2��� Ü �RV(� Ü �tá[T���S��	T^�"T a T����"T��tÐ_S�� Ü �MÐZS�� Ü ÐZT�� Ü V�V�mVÖÐ Ü ����T Ü �n�cVÖÐZS a � U T�� æ �O�H� ä�U T�Ð U TC��Ð U T Ü ��ßu�O��T^�WV
��T Ü VZS�� Ü á6Ï\T[�V�Â��T ä TC����SP�YV<SB�C�C�H� }>Û ÐÍÐ U TXV Ü �	T�Ð�O�	T Ò �V��Ð U T a ��SB��T`V�V�úÀ��S��tÐL��S:Ï Ü ÏV��SP���ÔÐ U �Z�ÜÐL���
Ï � � Ü �Öá[T
Ü �C�C�H� Ü ÐZT�Ï �oa ��T��"T�ÐZTC���Y�O�"T�� Ü Ï\S��H� ä �ÔÐ U\Ü Ï¼Ï����MÐ����TzVÖÐ Ü ÐZT`V3SP�'Ð U TBV � VÖÐZT�� Ò Ð U T��\�ÔÐ�V U S��
ÏO�Uá[T Ü �MÐZS�� Ü ÐZT�� }
Ø2��� Ü �RV Ü �YT[�RV� Ü Ï¼Ï �\æ T a Ð��O�gV � VÖÐZT���V ä�U T�� Ü �
ÐZS�� Ü Ð�\S��f�mV��O�2ÐL�YSu���n��T���ápT�� Ü �HVZT�Ð U T � � Ü �Öß Ü � � Ð U T��V�
a ��SB��T`V�V#�XSu�"T�ÏmV Ü �n�[��S��2ÐL�YS:Ï Ü ÏV��SP���ÔÐ U �XV ä�U T��>��S����n�ÔÐ�\S��RV�� U�Ü �H��T_SP�MTC����SP�YV Ü ��TT�RT�ÐZT��~ÐZT��Y�O�°Ð U TjSP���V���O� Ü Ï
�	SB�"T�ÏWV Ü ��� Ü ÏO��SP���ÔÐ U �XV }�Û �MÐZS�� Ü ÐZT�� Ü V�V�WV·Ð Ü ����T8V���� U^Ü V a ��T����O�~ÐZSP�����WV a Ï Ü�� V�� Ü�� Ï\T Ü �ªÐZS�S®ß�TC����S����`�RT�����T
Ü ���t��S�� a Ï Ü ��T���� �\Ü �n�ÛÐ U TC��TC�PSP��T�S�ß�TC�ÖÕ~��T�ÏQ� Ü ����T�á � Ð U TBS a TC� Ü ÐZSP� } Ø2��� Ü �HVT� Ü�� VÖÐZS aca TC��PSP���[�Q�H�°Ð U T��V�
S ä �Z�	T��tÐ Ü Ï a ��T����O�~Ð�\S��HV Ü ���Y� U T�� æ VE�V�N��T ä ���WV�	�YT anÜ ���C�\T`V Ü �YT(�PS������	S®ß�TC�ÙÐ�O�	T } Þ U T_S a TC� Ü ÐZSP�¡Ð U T�� ä �¼Ï¼Ï
á[TC���O�{ÐZS[��T�Ï � S��>Ð U TR�"T��C�WV�\S�� Ü �Q� }

Ñ �Â�"T��C�mV�\S�� Ü �O�RV Ü ��T[�RVZT�� Ò Ð U T � �"T9T���ÐZSpá[Tm�"T`V�V���"T���ÐZSp��T��n����T?S�ß�TC�ÖÕ �"T a T����RT�����T Ü ����ÐZStV� aRa SP�·Ð
S a TC� Ü ÐZSP�_V æ �¼Ï¼ÏWV Ü ���U�	SVÐ�Vß Ü Ð�\S��U� Ü Ð U TC��Ð U�Ü �,ÐZS�Ð Ü�æ TzS�ß�TC�I�À�����~Ð�WS��RVE�O��Ð U TR� Ü �	T�SP�AV� aRa SP�·Ð } ��T��C�WV��\S��
Ü �O�RVdV U S��6ÏO� a �YS�ßB�O�"T Ü V�V��WVÖÐ Ü ����T@S��
Ï ��ä�U T�����T�êu�"T`VÖÐZT�� Ü ���ªÐ U T��V�9�RVZT8V U S��
ÏQ���"SVÐ�á[T���S��	TÂ�YS��MÐ�O�"T }$á T9S a Ï\T
�"T9T��,ÐZS a � Ü �~Ð�O��T�� Ü�æ �O�H�^�"T��C�WV�WS��RVÂ�O� ä T�T	ý a T��~ÐÙÐ U T���ÐZS>�"S?VZS>�O�>T��	TC���T����C�\T`V8SP��ÐZS>�"T�ÐZT��~Ð@TC���S��RT9S��RV
�"T��C�WV��\S��RVEá ��Ü �MÐZS�� Ü Ð�\S�� }
[>\tr_\tl:rw^mb.`�î)e6qd�&r_]�e6b0gUîDe6^m�aq0ik\t]
Û VZT���S��n�]�HVZT>SP�T��T9T��Há Ü � æ �mVªÐZS��"T�ÐZT��~Ð>� Ü �
ÏÔÐ�V Ü ���]� Ü ��ÏO�H��T`V_�O��Ð U T���S��tÐL��S:Ï¼Ï\T��wV � VÖÐZT�� Ò �Q����ÏO�����Q�H�>Ð U T
aHUh� V��O� Ü Ï a ��Su��T`VYV Ü �n� Ü � � ��S�� a �MÐZTC�I��S��2ÐL�YS:Ï¼Ï\TC�YV Ü ���U���WV a Ï Ü�� V }dÑ �YÐ U T�S a TC� Ü ÐZSP�.�WV8T	ý a T��~ÐZT��{ÐZSm�XS����ÔÐZSP�
Ü ��S�� a �MÐZTC�BSP� Ü �MÐZS�� Ü ÐZT��]�"T��C�WV�\S��MÕ � Ü�æ �Q�H� Ò Ð U T���Ð U TY��S�� a �
ÐZTC�_�^�RVÖÐ�� Ü�æ TZ�"T��C�WV�\S��HVR�O� Ü � Ü ���"TC�
Ü ��� Ü Ð Ü � Ü ÐZT®Ð U�Ü Ð*S a TC� Ü ÐZSP�YV#� Ü �[��S:Ï¼ÏWS äR} âXÐ U TC� ä �WVZTÙÐ U T �^ä �¼Ï¼Ïu�"SVÐ�á[T Ü á6Ï\T�ÐZSR�"T�ÐZT��~ÐÂ� Ü �
Ï¼Ð�V Ü ���m� Ü ��ÏO�H��T`V
��T�ÏO� Ü á6Ï � �O�{Ð U TBV � VÖÐZT�� á[T��O�H�	V� a TC�ßB�WVZT�� }0Ñ � Ü �����¼Ð�\S�� Ò Ð U TEÏ\S�V�V_SP����S������"T�����T��O�{Ð U T Ü �MÐZS�� Ü Ð�\S��t� Ü��
Ï\T Ü ��Ð U T�V�� a TC�ßu�mVZSP�'ÐZS^�n�WV��S����"T��~ÐÂ�ÔÐ Ò�a TC� UnÜna V#�����RTC�
��S������ÔÐ�WS��RV ä�U TC��T®Ð U�Ü ÐA��S��
ÏO�[á[T U�Ü�å�Ü ���"S��RV Ò V��� U
Ü Vm���H���Q�H�s�	���ÔÐ�Q� Ü Ï a S��O�tÐ�V_�Q�×Ð U T Ü �MÐZS�� Ü Ð�O�{Ï Ü �n���O�H�tSP� Ü � Ü �O� a Ï Ü �"T }té0U T�� U ��� Ü �V� a TC�ßB�WVZSP�YV_� Ü �
SPáHVZTC��ß�T�S��,Ð U T����mV a Ï Ü�� V�Ð U�Ü Ð a ��S a TC�A��SP����T��~Ð�\S��RV Ü ��T�á[T��O�H�^� Ü �"T2á � Ð U T Ü �MÐZS�� Ü ÐZT��tV � VÖÐZT�� Ò Ð U T ��Ü ��T
Ï\T`V�V�ÏO� æ T�Ï � ÐZS��O�tÐZTC�ß�T��"TI�O� ÜnaHa ��S a ��� Ü ÐZT�Ï �VÒ TCß�T��Y�O�°Ð U T a ��T`VZT�����TjSP�,���mVÖÐ�H�á Ü �n��T`V0Ð UnÜ Ð
� Ü �RVZTÜÏ Ü ���TI��S��2ÐL�YS:Ï
Ü �~Ð�\S��RV }

Ù SP��S a TC� Ü ÐZSP�YVQÐZS Ü �tÐ�O�C� anÜ ÐZT	SP�R�RT�ÐZT��~Ð U�Ü�å�Ü ���"S��HVzVÖÐ Ü ÐZT`V Ò Ð U T � �RT9T���ÐZS\á[Tm��S��tÐ�O�u�"S��RV·Ï � � a � Ü ÐZT��
Ü á[S��MÐÙÐ U T a ��SB��T`V�V@VÖÐ Ü ÐZTzVZS°Ð U�Ü Ð�Ð U T<V � VÖÐZT�� a �YSP�P��T`V�V Ü ���U� � � Ü �[�O�3VÖÐ Ü ÐZT�� Ü �Uá[T��	S����ÔÐZSP��T�� } Ø T�� Ü �HVZT
SP�
Ð U T a S=SP� Ü án��ÏO�ÔÐ � SP� U ��� Ü �RV.ÐZS a TC��PSP���¿�	S����ÔÐZSP���Q�H��S®ß�TC�*T	ýÐZT����RT�� a TC���\Su�HVCSP�6Ð�O�XT Ò Ð U T ��ä �¼Ï�Ï��"T9T��¹ÐZS
á[T(�O�hß�S:ÏVß�T��U�O��Ð U T�Ð Ü V æ �O�>VZS��	T äAÜ��VÒ�Ü V.���WV�C�RVYVZT�� Ü á[S�ß�T }ÄÑ � a S�V�V�Oá6Ï\T Ò Ð U T�V � VÖÐZT���V U S��
ÏQ�[á[T(�"T`V��V���"T��
ÐZS[� Ü �¼Ï[SPáußu�\S��HV·Ï � SP��ÐZSY� Ü�æ TR�P� Ü ��TC���
Ï��"TC�P� Ü � Ü Ð�\S��tSPáhßB�\S��RV�ÐZS�Ð U TBV� a TC�ßB�WVZSP� }

Þ U T�V·Ð Ü Ð�RV@SP�dV Ü ��T�Ð � Õ �	���¼Ð�O� Ü Ï,��S�� a S��"T��tÐ�VjSP�_VÖÐ Ü ÐZTRß Ü ��� Ü á6ÏWT`VvV U S��
ÏO��á[T U �O� U ÏO�V� U ÐZT�� Ü �n� a ��T`VZT��tÐZT��
��� Ü �_án�V���RS��RV·Ï ��Ü ���m��S�� a Ï\T�ÐZT�Ï � ÐZSXÐ U TA��S��tÐL��S:Ï¼Ï\TC� }0Ñ � Ü �m���RV Ü �PTA��S��n���ÔÐ�\S��_�WV��RT�ÐZT��~ÐZT��má ��Ü � Ü �MÐZS�� Ü ÐZT��
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V � VÖÐZT���á[T��O�H��V� a TC��ßu�WV�T���á �ÄÜcU ��� Ü �]��S��2ÐL�YS:Ï¼Ï\TC� Ò Ð U T���Ð U T U �n� Ü �Ä��S��tÐL��S:Ï¼ÏWTC�?V U S��
ÏO�fápT9ÐZS:ÏO� ä�U�Ü Ð
Ü �"S�� Ü Ï ��äAÜ V>�"T�ÐZT��~ÐZT�� Ò#ä�U�Ü Ð Ü �~Ð�\S�� äAÜ V¹Ð Ü�æ T�� Ò
Ü �n��Ð U TU�C�H��YT��2Ð^V � V·ÐZT�����S��"�n���H� Ü Ð�\S�� } â2ß�TC����O�"T`V
SP� a SVÐZT��tÐ� Ü Ï¼Ï �cU�Ü�å�Ü ���"S��RV�� Ü �¼ÏO����T`V�SP� Ü � � ��ÏWT Ü ���O�H�lSP��Ð U T?V·Ð Ü Ð�RV�� Ü Ð Ü V U S��6ÏO�t�RSVÐ�ápT a TC���[�ÔÐÖÐZT������tÐ�¼Ï
Ü Ï¼Ï,SP��Ð U T�� Ü Ð ÜcU�Ü V�á[T9T��Ä���mV a Ï Ü�� T�� Ü ��� a ��SPá Ü á6Ï � �RSVÐ_���tÐ�¼Ï'Ð U TiS a TC� Ü ÐZSP� U�Ü V Ü � æ �RS ä Ï\T�����T��V�T9T��O�H�
�ÔÐ }�Û V � VÖÐZT�� � Ü��hU�Ü ß�T Ü VZTC���\T`V^SP�I� Ü �6ÏÔÐ�VÍÐ UnÜ Ðm� Ü �]á[TiS�ß�TC����Q���"T��V Ü ��T�Ï � �V��Ð U T � Su�C�C�H�	V�Q�H�:Ï �VÒ án�MÐ
�^�
ÏÔÐ� a ÏWT�� Ü �
ÏÔÐ�V���S��
ÏO����T`V�6ÏÔÐ2�Q� ÜoU�Ü�å�Ü ��� }EÑ �JÐ U �WV�� Ü VZT Ò Ð U TXV� a TC��ßu�WV�SP�3V U S��6ÏO�sá[Tm� Ü �"T Ü�äEÜ ��TXSP� Ü Ï¼Ï
V Ü �PT�Ð � Õ �	���ÔÐ�O� Ü Ï�� Ü �6ÏÔÐ�V a ���\SP��ÐZSZ�WV�V���Q�H� Ü �tS�ß�TC����Q�"T���S��[� Ü �n�oSP�I��T`VZT�ÐÖÐ�Q�H� Ü VÖÐ Ü Ð�HVI���WV a Ï Ü��P}

Û Ï Ü ���XV Ü ��Tt�HVZT��êÐZS Ü Ï\TC�·Ð���S��2ÐL��S:Ï�Ï\TC�YV�ÐZSTCß�T��tÐ�V>SP�U��S������¼Ð�\S��RVY�Q�ÃÐ U T a ��Su��T`VYV�Ð U�Ü Ð9Ð U T � �[�V� U Ð
�"SVÐ�SVÐ U TC� ä �WVZT>�"SVÐ�O��T } Þ U T �tÜ �YT anÜ �·Ð�O�C�
Ï Ü �¤Ï � �O� a SP�·Ð Ü �tÐ���SP�EÏ\S ä Õ a ��SPá Ü án�¼ÏO�ÔÐ � TCß�T��2Ð�V } Þ U T^S®ß�TC���RVZT	SP�
Ü Ï Ü ����V ÒRU S ä TCß�TC� Ò � Ü �ËÏ\T Ü �>ÐZSZ� Ü � Ü ��T��	T��tÐIá � T	ýH��T a Ð�\S�� Ò S�ß�TC�¤ÏWS Ü � Ü ���>Ð U TR�O���	��T����6ÏO�ÔÐ � ��T`V a S��RVZT }

��T`V�V���n�O�H� Ü V � VÖÐZT��±Ð U�Ü ÐvT��n��S��H� Ü ��T`V@SP�A��SP����T`V Ü �iS a TC� Ü ÐZSP�ÙÐZS Ü �RS a Ð Ü � Ü � Ü ��T��XT��2Ð�Õ~á � Õ�T	ýH��T a Ð�\S��
VÖÐL� Ü ÐZTC� �VÒ,ä3U TC��TÍÐ U T�S a TC� Ü ÐZSP� äAÜ �¼Ð�V(�PSP� Ü Ï Ü ����V�V��� Ü ÏWVTá[TC��SP��TªÐ Ü�æ �Q�H� Ü �~Ð�\S�� Ò � Ü �tá[T_� Ü ����TC��S��RV } Þ U �WV
VÖÐL� Ü ÐZTC� � �"S=T`V.�"SVÐ Ü Ï¼Ï\S ä S a TC� Ü ÐZSP�YV�ÐZS a �YTCß�T��2ÐI���mVÖÐ�H�á Ü �n��T`V
á � Ï\S=S æ �O�H�^��SP�_T Ü �ÓÏ �[äEÜ �����O�H�	V�O��� Ü ÏWV Ü ���
ÐL��T����HVI�O�{Ð U T a �YSu��T`V�V�VÖÐ Ü ÐZT }

Þ U T^�RV�T�SP�
��S�� a �MÐZTC�YV ÒNä�U �O� U � Ü ��� U T�� æ�Ü Ï Ü ����T^�u���_ápTC��SP�,V � VÖÐZT��üß Ü ��� Ü á6ÏWT`V(�O� Ü V U SP�·Ð Ü �	S����tÐ
SP�ÜÐ�Q�	T ÒvU�Ü V>� Ü �"Tp�ÔÐ?T Ü V � ÐZS Ü �n� Ü Ï Ü ���XV Ü ���fÐZSÖ�O�HVÖÐ Ü Ï¼ÏÙÏ Ü ���Tp�u����á[TC�YV^SP��Ð U T�� }fÑ �wV��� Uwa Ï Ü �tÐ�V Ò
�ÔÐ^�WV_��S��Y�	S��]��SP� Ü Ï Ü ����VÍÐZSGSu�C�C���^����T�êu�"T��tÐ·Ï �VÒ SP�&ÐZT��h�nß�T,ÐZSgVZTCß�T��fÐ�O�	T`V Ü � U S��H� ò/Ú � �P|~} Ø Ü ßB�O�H��ÐZS
Ü � æ �"S ä Ï\T��H��T Ü Ï Ü ���TU�h���_á[TC��SP� Ü Ï Ü ���XV^� Ü�� Ï\T Ü ß�ToS a TC� Ü ÐZSP�YV ä �¼Ð U ÏO�ÔÐÖÐ·ÏWT�Ð�O�	T9ÐZS��"S Ü � � Ð U �O�H�cT�ÏWVZT Ò
anÜ �·Ð�Q�C�
Ï Ü �¤Ï � �O� Ü ��T��XTC���T���� �8ò/Ú � ��|~}�Û V U �V�aÐ�V� a TC�ßB�WVZSP� Ü Ð¹Ð U T�Þ U ��T9T ÿ �¼Ï\T Ñ V·Ï Ü ���ÊúÀÞ ÿJÑ � U T Ü ���O�H��V
ÐZT`VÖÐ���KT��ªÐ UnÜ Ð0Ð U TE��S��tÐL��S:ÏB��S=S��Ã�"TCß�TC� U�Ü �°Ï\T`VYV.Ð U�Ü � yPô(Ü Ï Ü ���XV$ÏO�¼Ð ò � {�|~} ���H���O�H��Ð U TEÞ ÿËÑ �O���C�O�"T��tÐ Ò �	SP��T
Ð U�Ü � ÜXU �n���H��T�� Ü Ï Ü ����ÏO�V� U Ð�V ä TC��TªÏQ�ÔÐjS��ÛÐ U T_��S��2ÐL��S:Ï�á[S Ü ��� Ò T Ü � U V�O��� Ü Ï¼ÏO�O��� Ü ���/ç[TC��T��2Ð(� Ü ÏV�À�����~Ð�\S�� Ò
án�MÐ a ��S�ßB�O���O���QÏQ�ÔÐÖÐ·Ï\T.�O�H�PSP��� Ü Ð�\S�� Ü á[S��MÐvVZT�êh�RT����C�O�H�<SP��Ð�Q�[�O�H� } Ý=S�� Ü � �mÜ Ï Ü ���XV*SB�C�C�H��YT�� Ü ÐÂÞ ÿJÑ Ð U�Ü Ð
Ð U TU��S�� a �MÐZTC� a ���Q�2ÐZS��MÐ�V ä TC�YTZ���n�����O�H� U S����YV�á[T U �Q����Ð U TiTCß�T��2Ð�V Ü ��� Ò�Ü Ð^S��"T a S��Q�2Ð@� Ü �[�	T�� Ò ÏWS�V�O�H�
ß Ü ÏO� Ü á6Ï\T��O�H�PSP��� Ü Ð�WS�� } Ø �YS�S æ VI��Ï Ü �O��VÄÐ UnÜ ÐjS a TC� Ü ÐZSP�YVI��S��[�	S��6Ï � V� aRa ��T`V�V Ü Ï Ü ���XV.�O�iSP���"TC��ÐZS[�"T`V·ÐL��S �
U �WV·ÐZSP���O� Ü Ï��Q�H��SP��� Ü Ð�\S�� ä3U T��ÛÐ U T � �"T9T��s�YT Ü Ï�ÕRÐ�O�	T Ü Ï Ü �����O�H�PSP��� Ü Ð�\S��s��SP���C�H��YT��2Ð2�"T��C�WV�\S��HV òzôPÐx|~} Þ S=S
� Ü � �_Ü Ï Ü ���XV9� Ü �>� Ü �RVZT.��S��H�À�RV�\S�� Ü ��� Ü Ï Ü � æ SP�`��S������"T�����T Ü ���m� Ü �?T�ÏO�O�C�ÔÐdT	ý Ü �~Ð·Ï � Ð U T ä �YS��H����T`V a S��RVZT Ò
�O�tÐZTC��PTC���O�H� ä �ÔÐ U Ð U TzS a TC� Ü ÐZSP����V Ü án��ÏO�ÔÐ � ÐZS[��T��~Ð�V� � Ð U T a ��SPácÏ\T��XV.� Ü �RV�Q�H�°Ð U T Ü Ï Ü ����V }

Û �"SVÐ U TC� aKU T��"S��	T��"S�� Ü V�V�Su�C� Ü ÐZT�� ä �ÔÐ UÆÜ Ï Ü ����V^�mV°Ð U T\�O���	��T��n�
ÏO�ÔÐ � ��T`V a S��RVZT Ò#ä3U �O� U Ï\T Ü �HV°ÐZSf�"SVÐ
á[T�ÏO�\TCßB�O�H� Ü �n�8�O���"SP���O�H� Ü Ï Ü ���XV Ü �aÐZTC�\� Ü � � � Ü ÏmVZT Ü Ï Ü ���XV U�Ü ß�TgSB�C�C�H��YT�� } Þ U T a ��SPá6Ï\T�� �WV9Ð U�Ü Ðp�O�
SP���"TC��ÐZSZ�WVYV�"T Ü Ï Ü ����VjT Ü �¤Ï � T��"S��H� U ÐZS Ü ß�S��O�s�H� Ü VÖÐ�O�R��S����tÐZTC���	T Ü V��H��T`V Ò Ð U T Ü Ï Ü ��� ÏO�O�[�¼Ð�V.�_�RV·ÐIá[TzVZT�Ð
��Ï\S�VZT�ÐZSËÐ U T[�"T`V�V�YT��ES a TC� Ü Ð�O�H� a S��O�2Ð } Þ U �WV2��S Ü Ï
�WV����Ô�Z�C�
ÏÔÐXÐZS Ü � U �\TCß�T[�PSP�BVZS��	T[� � � Ü �[�Q� a ��Su��T`VYVZT`V
Ð U�Ü Ð U�Ü ß�Tm� Ü �V�¤Ï ��ä �O�"T<S a TC� Ü Ð�Q�H�Y� Ü ����T`V Ò Ï\T Ü �n�O�H��ÐZS,Ð U T a ��SPá6Ï\T�� SP�MV a �H���\S��HV Ü Ï Ü ���XV } Ý�Ð Ü Ð�WVÖÐ�O� Ü Ï Ü ���
�	T Ü V����T��	T��tÐ_TC���SP�YVT� Ü��pÜ ���{ÐZS�Ð U T a ��SPá6ÏWT�� }

Û �P��T Ü Ð��"T Ü Ï U�Ü V�ápT9T�� ä ���ÔÐÖÐZT�� Ü á[S��MÐ Ü Ï Ü ���Ã� Ü � Ü ��T��	T��2Ð Ò�a`Ü �·Ð�O�C�
Ï Ü �ÓÏ � �Q��Ð U TE�h����ÏWT Ü � a S ä TC� Ü �YT�� Ü�Ò
Ü ���gVZS aKU �WVÖÐ�O� Ü ÐZT������mVÖÐ�H�á Ü �n��T Ü ��� Ü Ï Ü ��� Ü � Ü Ï � V�WV�V � VÖÐZT��XV UnÜ ß�T>á[T9T����"TCß�T�Ï\S a T�� } Þ U S�VZT>�"T`V��V�����O�H�
Ü Ï Ü ���¡V � VÖÐZT���VzV U S��
ÏQ�sá[Tm� Ü �Y�¼ÏO� Ü � ä �ÔÐ U �C�H����T��2Ð æ �"S ä Ï\T��H��T Ü á[S��MÐ<V��� U V � VÖÐZT��XV } Þ U Tm�PS:Ï¼Ï\S ä �O�H� Ü ��T
��RVÖÐ Ü �PT ä V�O� a Ï\T2�����O�"T�ÏO�Q�"T`V �

Ôk¢ öÓö í ñ í ��ô ðÀì � ñ ó | ó�ôÆâ ñ ï~ì ó�â ðax�ð â¹��âX£ÂÞ U �WV
�����O�"T�ÏO�Q�"T ä �¼Ï�Ï���T����n��T3S®ß�TC�¤Ï\S Ü � Ü ���,Ð U T��O�n�	��T����
ÏO�¼Ð �
�YT`V a S��RVZT }

Ô é ô ìVæ�ðZÝ ö ë z�ö ë~} ñ ï~ìfÝPð ñ ïÀð&xt¥ � ð ñ z ë�ì ôÆôÖö ë�ï 'Óô ì â�'~óV� |/ïmyfðax ñ ï ôÓ��â�ö xnï ñ £ é]U T��è��T`V a S��HVZT>Ð�O�	Ts�mV[�"SVÐ
�	���ÔÐ�O� Ü Ï Ò �	S�VÖÐlS a TC� Ü ÐZSP�YV ä �¼Ï�Ï Ü ÐÖÐZT�� a Ð>ÐZSÆ� U T�� æ Ð U T�ß Ü ÏO�O���ÔÐ � SP�ÍÐ U T Ü Ï Ü ��� òzô�����|~}±á �YS�ßB�O���O�H�
�Q�H��SP��� Ü Ð�\S��U�O� Ü ��SP��� ä�U TC��TQÐ U �WVAß Ü ÏO�O���¼Ð � � U T�� æ � Ü �pá[T�� Ü �"TRêu���O� æ Ï �ZÜ ��� Ü �C�C�H� Ü ÐZT�Ï �VÒ`Ü ���p�"SVÐ
á[T���S��	T Ü VZS��H����T<SP�����mVÖÐL� Ü �~Ð�\S�� Ò �O�n�	��T Ü VZT`V�Ð U T a ��SPá Ü án��ÏO�ÔÐ � SP�0Ð U TBS a TC� Ü ÐZSP� Ü �~Ð�O�H� a ��S a TC�¤Ï �P}
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Ô é ô ìVæ�ðZÝ ö ë z�ö ë�} ñ ì�x ó | óVôÓâ ñ y ñ ï ö~â ðÀï ñ ö | '9£IÞ U TBS a TC� Ü ÐZSP� U�Ü V�ÐZS æ �"S äÃä3U T�Ð U TC�ÜÐ U T a �YSPá6Ï\T��g�WV(�O�
Ð U T Ü Ï Ü ���¤SP�E�O��Ð U T�V � VÖÐZT�� }#Û � Ü Ï\SP�m�"TCßB�O��T`VA� Ü � U�Ü ß�T<V�O� a ÏWTI� U T�� æ VjV�n� U�Ü V^� a ��T`V�VÄÐZSªÐZT`VÖÐ��^�PSP�
V��	S æ T_�"T�ÐZT��~ÐZSP�qV3SP�(án�MÐÖÐZS��RV®ÐZS�ÐZT`VÖÐ�Ð U T�án�6ÏVáHVE�O� Ü ÏO�V� U ÐZT��p� Ü �H��T }Ü÷ S�� a �
ÐZTC�ÖÕ ���WV a Ï Ü�� T�� Ü Ï Ü ���XV
Ü �YTR�	SP��T������Z�C�6ÏÔÐÄÐZS[� U T�� æ 
n� U T�� æ �O�H�[�RV�� Ü Ï¼Ï � ��T�êu���V�YT`V8V�S��	T Ü �����ÔÐ�WS�� Ü Ï UnÜ ��� äEÜ ��T�SP�.��T�������� Ü �2Ð
�Q�H��SP��� Ü Ð�\S��{Ð U�Ü ÐT�RS�T`VI�RSVÐT��S��	TEÐ U �YS��H� U Ð U T���S�� a �MÐZTC� } â��"TR��S�� a ÏO�Q� Ü Ð�\S��p��S��	T`V2�O�{Ð U T��PSP���
SP� Ü Ï Ü ��� Ü � Ü Ï � V�mV8V � VÖÐZT���VÙÐ U�Ü ÐI� U T�� æ�Ü Ï Ü ���XV Ü ���U���WV a Ï Ü��ZÜ�a ���O�	T�� Ü �RVZT Ü Ï\S��H� ä �ÔÐ UZÜ VYVZSu�C� Ü ÐZT��
T	ç[T��~Ð�V } â a TC� Ü ÐZSP�qV#� Ü�� �"SVÐ�á[T Ü á6Ï\TÙÐZS a TC��PSP���Wß Ü ÏQ�O���ÔÐ � � U T�� æ V,S��°Ð U TI��S�� a ÏWT	ý°Ï\SP���Q�A�RT���T`V�V Ü ���¼Ï �
�Q�Èß�S:ÏVß�T��Y�O�¹Ð U T`VZT_V � VÖÐZT��XV Ò Ï\T Ü ���O�H�QÐZS<S®ß�TC���T�ÏO� Ü �n��T òzô����x|~}9é T��O�"TC� Ü �n� ÷ �H�� �_Ü ÏWVZS ä SP�� � Ð UnÜ Ð�Ð U T
a ���\SP���ÔÐ�WT`V2�Y�V� U Ð��"SVÐ Ü Ï äAÜ�� VRápT ÜnaRa ��S a ��� Ü ÐZT>�O� Ü �
ÐZS�� Ü ÐZT�� Ü Ï Ü ��� Ü � Ü Ï � V�WV Ü ����Ð U�Ü ÐBS a TC� Ü ÐZSP�YV
� Ü�� �"SVÐI��T���SP���n� å TEÐ U �WVE� Ü �~Ð }

Ôk¥ ð ñ ïÀðaxt¥ � ð ñ z è ö ï�¦ ö¤ö x ô ì � ïÀðax öÛó xcÝ ñ ó('�ö ïmy � ë ô ð�ïÀð£ë ó | ó | ó�ôÆâ ñ £YÞ U T[�PSP���§SP��Ð U T Ü Ï Ü ��� Ò V��� UfÜ V Ü ��Õ
�n�ÔÐZSP� � �C�"T`V?SP�[�XT`V�V Ü ��T U �O� U ÏO�V� U Ð�O�H� Ò V U S��
ÏQ�Ä�O�n���O� Ü ÐZTU�"TC�P��T9ToSP�[�H���T��n� �P}ÄÛ Ï Ü ���XV?V U S��6ÏO�fá[T
� Ü ÐZTC��SP��� å T�� Ü VÜÐZS ä�U �Q� UpÜ ��TEÐ U T U �V� U T`VÖÐ a ���\SP���ÔÐ �P}

Ô é ô ìVæ�ðZÝ ö ï ö�â íHì ô�ó |�ð&x ' ì ôÆâ�ó ïÀðÀìVx ó èì � ï ö æ ö xnï ñ ó xcÝ ñ ï ó ï ö ë zó xt¥ ö ñ £ á �YS a TC�(�"T��C�WV�\S��t� Ü�æ �O�H�XSP�aÐZT��
�YT�êh���O��T`V æ �"S ä ÏWT��H��T Ü á[S��MÐ�Ð U T�Ð�O�[�O��� Ü ���XVZT�êu�"T����C�O���zSP�[TCß�T��2Ð�V } Ø T�� Ü �HVZT�SP��V � VÖÐZT��b��S�� a Ï\T	ýH�ÔÐ �
Ü �n�Uán���¼ÏÔÐ�Õ �Q��Ð�O�XTR�"T�Ï Ü�� V.���"TQÐZS�V Ü � a ÏO�O���_�O�tÐZTC�ß Ü ÏWV ÒRU S ä TCß�TC� Ò �O�H�PSP��� Ü Ð�\S�� Ü á[S��MÐI��S������¼Ð�\S��RV8SP�
TCß�T��tÐ�Vm�WV��RSVÐ Ü Ï äEÜ�� VÍÐ�Q�	T�Ï � SP��TCß�T�� a ��T`VZT��tÐZT��]�O�KÐ U TiVZT�êh�RT�����TZ�O� ä�U �O� U Ð U TXTCß�T��tÐ�V Ü �~Ð� Ü Ï¼Ï �
SB�C�C�H��YT�� }Ê÷ S�� a ÏWT	ýwV � VÖÐZT��XV Ü ��TtSP�aÐZT��*�"T`V�O���"T��oÐZS�V Ü � a Ï\T\�	S����ÔÐZSP�YT��Òß Ü ��� Ü á6Ï\T`V Ü ÐY���VçpTC��T��tÐ
����T�êu�"T����C�\T`V � V�S��	T(ß Ü ��� Ü ácÏ\T`V
� Ü�� á[T�V Ü � a Ï\T���TCß�TC� � �PT ä V�T���S����RV ä�U �¼Ï\T Ò ��SP�8SVÐ U TC�YV Ò Ð U T2�O�tÐZTC�ß Ü ÏWV
� Ü�� ápT��	T Ü V����T��U�O�Z�Y�O�h�
ÐZT`V }�÷@U�Ü �H��T`VÙÐ U�Ü Ð Ü ��T��"TC� Ü ÐZT�� ä �ÔÐ U �O��Ð U T<V Ü � a ÏQ�O�H� a TC���WSu�Z� Ü�� �"SVÐ
á[T2��T���SP���"T�� Ü Ð Ü Ï¼Ï }�� ß�T��tÐ�V.� Ü�� á[T���S��	T�V�T anÜ � Ü ÐZT��U����S��þÐ U T��V�A�C�O���C���XVÖÐ Ü �n��T`V Ò ápSVÐ U �O�iVZT�êu�"T�����T
Ü �n�>Ð�O�	T òzôPÐx|~}

Ôk¨ ö�©�� ð ôÖö ë�ì ôÆôÖö ë�ïÀðaæ öQó ë�ïÀðÀì�xl¦ z�ö x{x ö ë ö ñ�ñ ó�ô y £ é0U T��m� Ü ��T�� ä �ÔÐ UmÜ ÏWSVÐ*SP�`�����n�V��T`VÖÐZT�� Ü ���	VZS��	T�Ð�Q�	T`V
��S��H�`�O�~Ð�O�H�p�O����SP��� Ü Ð�\S�� Ò�U ��� Ü �RV ä ��Ï¼Ï��`�YVÖÐQÐL� � ÐZSo�n���H��T?S��MÐ ä3U�Ü ÐR�WV���S��O�H� ä ��S��H� } Þ U T � � Ü��
á[T���S��	TXV�SU�Q�Èß�S:ÏVß�T����Q� Ü ÐÖÐZT�� a Ð�V�ÐZStV Ü ß�T�Ð U TXV � VÖÐZT��åÐ U�Ü Ð�Ð U T �täAÜ �¼ÐXÐZS=SÛÏ\S��H�{ÐZS Ü á Ü �n�"S���Ð U T
�YT���S�ß�TC� � T	çpSP�¤Ð�V }
Û ÏÔÐZTC��� Ü Ð�Vß�T�Ï �VÒ Ð U T � � Ü�� �V���"SP��T Ü Ï Ü ���XVÄÐ U T � �"S^�RSVÐA���n�"TC�YVÖÐ Ü ����SP�ÙÐ U T � Ð U �O� æ
Ü �YT��RSVÐiV Ü �PT�Ð � �	���ÔÐ�O� Ü Ï } Þ U TcV � VÖÐZT��l�"T`V�V���8� Ü�� �"T9T��ÊÐZSwT��RV�H��TJÐ U�Ü Ð{Ð U TGS a TC� Ü ÐZSP�U� Ü �n�"SVÐ
��ÏWT Ü � Ü V Ü �PT�Ð � Õ �	���ÔÐ�Q� Ü Ï Ü Ï\TC�·Ð ä �ÔÐ U S��MÐ'Ð Ü�æ �O�H�R��SP��YT��~Ð�Vß�T Ü �~Ð�\S���SP� ä �¼Ð U S��MÐ a TC���SP���[�O�H�<V�HáKVZT�êh�RT��2Ð
Ü �~Ð�WS��RVR��T�êu���V�YT��JÐZS���S�� a Ï\T�ÐZT Ü �Ä�O�tÐZTC���� a ÐZT��GS a TC� Ü Ð�\S�� } Þ U T[Þ U TC� Ü �ÆÕ ôPyÒ�Ü ÏQ�O�"T Ü � Ü �C��T�Ï\TC� Ü ÐZSP�
Ð UnÜ ÐI� Ü V�V�Vß�T�Ï � S�ß�TC���RS�VZT��\�^�
ÏÔÐ� a ÏWT anÜ Ð�\T��tÐ�V ÒHÜ Ï¼Ï\S ä T��lS a TC� Ü ÐZSP�qVÙÐZS a ��SB��T9T�� ä �ÔÐ U ÐL��T Ü Ð�	T��tÐj�nß�T
Ð�Q�	T`V Ü �aÐZTC� Ü �cTC���SP���	T`V�V Ü ��T ÜnaRa T Ü ��T��GV�O� a Ï � á �ta �YT`V�V�O�H��S��"T æ T �]ò/ÚPÚPÚC|~} ×3SU���WVÖÐ�O�n�~Ð�\S�� äEÜ V
� Ü �"TRá[T�Ð ä T9T��tTC��YSP�YV�Ð U�Ü ÐT��S��6ÏO�Uá[TzV Ü ��T�Ð � Õ �	���ÔÐ�O� Ü Ï Ü �n�{Ð U S�VZTEÐ U�Ü Ð ä TC��T_�"SVÐ }

Ôkª xàÝ�ðÀë ó ï ö ¦ z ð£ë z ë�ì�xcÝ�ðÀïÀð£ì�x*ð ñ ô·ö ñ íBì�x ñ ðZè�| öB' ì ô ï z�öËó | ó�ôÆâX£tÝ � VÖÐZT�� �"T`V�O���RV ä �ÔÐ U �	SP��T,Ð U�Ü �wS��"T
�XSu�"TESP� ä�U TC�YT��	SP�YT�Ð UnÜ �]S��"T���S������ÔÐ�\S��8� Ü �ÎÐL���V�P��TC�>Ð U T Ü Ï Ü ��� ��SP� Ü �	SB�"T Ò �^�RVÖÐp��Ï\T Ü �¤Ï �
�Q�����O� Ü ÐZT ä�U �O� U ��S������¼Ð�\S��t�mVI��T`V a S��RV��Vá6Ï\T��PSP�QÐ U T Ü Ï Ü ��� }ÜÑ �JÐ U T^Þ U TC� Ü �ÆÕ ôPyÒ S��"Tm�	T`V�V Ü ��T>�	T Ü �tÐ
Ð UnÜ Ð�Ð U T[�"S�V Ü ��T>���Vß�T�� äAÜ V<T��¼Ð U TC��ÐZS�SÛÏWS ä SP��ÐZS=S U �V� U?ÒNä �¼Ð U S��MÐ a ��S�ßB�O���Q�H���Q�H��SP��� Ü Ð�\S���ÐZS>Ð U T
S a TC� Ü ÐZSP� Ü á[S��MÐ ä�U �Q� U SP��Ð U T`VZT?TC��YSP�YV U�Ü �GSu�C�C�H����T�� }QÑ ����T��"TC� Ü Ï Ò �"T�ÐZTC���[�O�n�O�H��Ð U T^� Ü �RV�T^SP� Ü �
Ü Ï Ü ��� � Ü�� á[T������Z�C�
Ï¼Ð }dÑ �p��S�� a ÏWT	ý Ò Ð�V� U Ð·Ï � ��S�� a Ï\T�� a Ï Ü �tÐ�V Ò Ð U T a S��O�tÐ ä3U TC��TQÐ U T Ü Ï Ü ��� �mV8�n�YVÖÐ
ÐL���V�P��TC��T��s� Ü�� á[T2� Ü � Ü�äAÜ�� ���YS�� ä�U TC��T�Ð U T�� Ü �
Ï¼Ð Ü �~Ð� Ü Ï¼Ï � Su�C�C�����T�� }

Ôk« ð&xnð â ðW¬ ö ï z�ö9� ñ ö ì '�ó | ó�ôÓâ ñ ¦ z�ö xÆï z�ö y â�ó yË| ö¤ó Ý�ï~ì â�ó x ó ¥ ö�â�ö xnï�è~y öÕ ë ö í�ïÀðÀìVx £ Û �aÐZTC�BVÖÐ��� � Õ
�Q�H�ÛÐ U S��RV Ü ���RVzSP�(�"T Ü � Ü �C�C�O�RT��2Ð�V^��T a SP�·ÐZT��fß�S:ÏO���tÐ Ü ���¼Ï � á �ÖÜ �V���	� Ü �aÐ��	��T ä V Ü ���Ä�P��S������hV� aRa SP�·Ð
a TC�YV�S����"T�Ï Ò S��"T ó�} Ý } ��S�ß�TC�����XT��2Ð(��T a SP�·Ð.��T���S��[�	T��n�"T��ÛÐ U�Ü ÐÜÐ U T Ü ÏÔÐ�ÔÐ�n�"T Ü Ï\TC�·Ð�V��V��� Ü Ï�ú Ü � Ü �H� Ü Ï
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V�S������`�Aá[TR���mV Ü á6Ï\T��U�PSP� Ü Ï¼Ï�án�MÐ Ü ��T ä Ï\S��H��Õ ���WV·Ð Ü ����T��`�V� U Ð�V ò/Ú`�PÐP|~}¡Ñ �hß�T`VÖÐ�V� Ü ÐZSP�YV(��S��n���>Ð U�Ü Ð�Ð U �WV
V��V��� Ü Ï U�Ü �s� Ü �RVZT��s�RT��	��T Ü VZT�� Ü Ï¼Ð�ÔÐ���"T Ü�äAÜ ��T��RT`V�V(�Q�>Ð U T��`�O� U ÐI�	��T äÍÒ ��T`V�
Ï¼Ð�O�H�>�O�\�	SP�YTR���YT�êh�"T��tÐ
S®ß�TC�YV U S=SVÐ�Vº¸8�Q�RVÖÐZT Ü �lSP�0ÏWTCß�T�ÏO�O�H��S�ç Ü Ð ÚC��Ò �P�P� �PT9T�Ð Ò ��SP�@T	ý Ü � a Ï\T Ò Ð U T Ü �V���	� Ü �aÐ.��S��2Ð�Q�h�"T`V¡ÐZS>��ÏO�O�_á
SP���"T`V��T��n�t���tÐ�¼Ï?Ð U T Ü Ï Ü ���eVZS������HV }.Û VÖÐ��� � SP�MV��� U S®ß�TC�YV U S=SVÐ�V��"SVÐZT��JÐ U�Ü Ð�Ð U T � � Ü ��T�Ï � SB�C�C�H�
�Q�Uá Ü � ä T Ü Ð U TC� Ònä3U T��{Ð U TR�	��T ä �WV.�	S�VÖÐ Ü ÐÖÐZT��tÐ�Vß�T }

ï,j6u$q.]�rkb.\]�]�jcî®rw�0\�s.\\tgdu0e6lwvÃhEikj?l:\]�]
Ø T�� Ü �RVZT���T9T���á Ü � æ �WVBVZSs�O� a SP�·Ð Ü �tÐEÐZSGV Ü ��T�Ð �VÒ ��SPán�RVÖÐ�RT`V�VR�^�RVÖÐRá[TY�"T`V��V���"T��Ö�O�tÐZS\�PT9T��Há Ü � æ � U�Ü ���RT�ÏWV }
Þ U T a ��SPá6Ï\T��xSP����T9T���á Ü � æ �O�T��	TC���T��n�C�\T`VY�WV>��S�� a ÏO�O� Ü ÐZT��Æá � Ð U Tp� Ü �~Ð9Ð U�Ü Ð[���WV·Ð�H�á Ü ����T`V>� Ü�� Ï\T Ü �
ÐZSÖ� Ü �¼ÏO�H�YT�SP��VZT��RVZSP�YV } Þ U Tp�O�H�PSP��� Ü Ð�\S�� Ü ß Ü �¼Ï Ü ácÏ\T{ÐZS×Ð U T\��S��tÐL��S:Ï¼Ï\TC�YVÛúPSP��ÐZS Ü � Ü �MÐZS�� Ü ÐZT��|V � V·ÐZT��Z�
á[T���S��	T`VT�Q���	��T Ü V�O���:Ï � ���H�YT�ÏO� Ü á6Ï\T Ü V®Ð U TR�n�WVÖÐ�H�á Ü ����T a ��SP�P��T`V�V�T`V }

â��RT äAÜ�� ÐZS a ��T anÜ ��T��PSP�.� Ü ��ÏO�H��T`VE�WV�ÐZS a ��S�ßB�O�"T Ü ÏÔÐZTC��� Ü Ð�Vß�TBVZS��H����T`VjSP���Q�H��SP��� Ü Ð�\S�� Ü ��� Ü ÏÔÐZTC��� Ü Ð�Vß�T
�	T Ü �RV9ÐZSÄ� U T�� æ V Ü ��T�Ð � Õ �	���ÔÐ�O� Ü Ï2�O�H�PSP��� Ü Ð�\S�� }HÑ ÐZ�WV Ü ÏWVZSÄ�HVZTC���6Ï.��SP�9Ð U T�S a TC� Ü ÐZSP�qV�ÐZSÄ��T�Ð Ü ���n�ÔÐ�\S�� Ü Ï
�O�H�PSP��� Ü Ð�WS��°Ð U TI�"T`V�V���RTC�YV#���O�m�"SVÐ
��SP��T`V�T9T ä S��6ÏO�má[TI�"T9T��"T��[�O� Ü�anÜ �·Ð�O�C�
Ï Ü �MV�ÔÐ� Ü Ð�\S�� } Þ U TjT��	TC���T���� �
� Ü��GU�Ü ß�T	Su�C�C�����T���á[T�� Ü �RVZT°Ð U T>�"T`V�V���RTC�YV�� Ü �"T>�O����SP��YT��~Ð Ü VYV��� a Ð�WS��RV Ü á[S��MÐQÐ U T?S a TC� Ü Ð�\S��ESP�ÄÐ U T
��S��tÐL��S:Ï¼Ï\T��|V � V·ÐZT�� Ò Ð U TtT��hßu�O��S����	T��tÐY�O� ä3U �O� U �ÔÐ ä S��
ÏO�yS a TC� Ü ÐZT Ò SP�,Ð U Ts�O����SP��� Ü Ð�\S��è�"T9T��RV�SP��Ð U T
��S��tÐL��S:Ï¼Ï\TC� }

Ñ � Ü �MÐZS�� Ü ÐZT��Ò��S��tÐL��S:Ï¼Ï\TC�YV a ��S®ßu�Q�"T�Ð U TiS��
Ï � �O�H�PSP��� Ü Ð�WS�� Ü á[S��MÐÍÐ U TZ��S��tÐL��S:Ï¼Ï\T��V � VÖÐZT��V·Ð Ü ÐZT Ò Ð U T
U ��� Ü ����S��tÐL��S:Ï¼Ï\TC�zV� a TC��ßu�WV��O�H��Ð U T Ü �
ÐZS�� Ü Ð�\S��Ö� Ü � a ��S�ßB�O�"T�ÏO�ÔÐÖÐ·ÏWT�S®ß�TC�YV�V� U Ð } Þ U T U ��� Ü �EV� a TC�ßB�WVZSP�
�^�RVÖÐ U�Ü ß�T Ü �C��T`V�V®ÐZSY�Q���"T a T����"T��tÐvVZS�������T`VjSP�9�O�H�PSP��� Ü Ð�\S��,ÐZS[�"T�ÐZT��~ÐI� Ü �
ÏÔÐ�V Ü �n�U� Ü �¼ÏQ�H��T`V Ò T	ýB��T a ÐI�O�{Ð U T
� Ü VZT^SP� Ü ��T ä � Ü ��ÏO�H��TR�	SB�"T`V�V��� UtÜ VXÐZSVÐ Ü Ï9�O� Ü �~Ð�VßB�ÔÐ �P} Ý=TCß�TC� Ü Ï��O���C�O�RT��2Ð�V(�O�Èß�S:ÏOßu�O����Ð U T_��S��Y� Ü ��� Ü ���
��S��tÐL��S:Ï äAÜ �����O�H�^V � V·ÐZT�� Ü ÐE×�â�® Û � U T Ü ��êu� Ü �·ÐZTC�YVE�O� ÷@U T � T��n�"T ÿ S����tÐ Ü �O�U�O�hß�S:ÏVß�T��lV�ÔÐ� Ü Ð�WS��RV ä3U TC��T
Ð U TE��S�� a �MÐZTC� U�Ü �_á Ü ���Q�H��SP��� Ü Ð�\S�� Ü �n�ÍÐ U S���� U ÐdÐ U T ó ���ÔÐZT��>ÝÐ Ü ÐZT`V äEÜ V����n�"TC���u����Ï\T Ü � Ü ÐÖÐ Ü � æ�} Ø2��� Ü �
V� a TC�ßB�WVZSP�qV ä TC�YT Ü á6ÏWT�ÐZS Ü V��TC�·Ð Ü �O�,Ð U�Ü Ð¡Ð U T���S�� a �MÐZTC� äEÜ VE�O����SP���T��~Ð¡Ð U ��S���� U ���O��T��~ÐÂ��S��tÐ Ü �~Ð ä �ÔÐ U Ð U T
äEÜ �����O�H��V�T��RVZSP�YV�ú�V Ü ÐZT�Ï¼ÏO�ÔÐZT`V Ü ���è� Ü � Ü �YV�� } Þ U �mV[���V��T��~ÐZ��S��2Ð Ü �~ÐlV U S ä T��ÊÐ U TcV�T��RVZSP�YV ä TC��T�S a TC� Ü Ð�O�H�
Ü ��� UnÜ �p��T���T��Vß�T��t�"SXTCßB�O�"T�����T<SP���O����S��Y�O�H�[�[�WVYV�¼Ï\T`V ò/Ú!��yx|~} Þ U TzTC��YSP�T�"T�ÐZT��~Ð�\S�� ä S��
ÏQ�\�"SVÐ U�Ü ß�T�á[T9T��
a S�V�V�VácÏ\TI�V�?Ð U T U �n� Ü �RVA��S��
ÏO�>S��
Ï � ��T�ÐE�O�H�PSP��� Ü Ð�\S�� Ü á[S��MÐ�Ð U T�VZT��RV�SP�YV
����S���Ð U T���S�� a �MÐZTC� Òhä�U �O� UiU�Ü �
Ð U T ä �YS��H�R�O�H�PSP��� Ü Ð�\S�� }0ÿ�Ü � � SP�àÐ U T`VZTT���O��T��~Ð*VZT��RVZSP�
�Q� a �MÐ�V Ü ��T.á[T��O�H����T��XS�ß�T��Y�Q�°Ð U TI�[�WVÖÐ Ü�æ T��[ápT�ÏQ�\TC�
Ð U�Ü Ð_S��6Ï � ��S�� a �MÐZTC�(���mV a Ï Ü�� V Ü ��TR�YT�êh���O��T�� }

Þ U TU� Ü �O� a S��Q�2Ðm�WV°Ð U�Ü Ð U ��� Ü �wV� a TC�ßB�WVZSP�qVBSP� Ü �MÐZS�� Ü Ð�\S��è� Ü �n�"SVÐ[�	S����ÔÐZSP�[�¼Ð�V a TC��PSP��� Ü �n��TU�O�
Ð U T\�O����SP��� Ü Ð�\S��Æ�RVZT��Æ�O�Æ�XS����ÔÐZSP���O�����mV>�"SVÐY�O���RT a T��n�"T��2Ð^����S��ÞÐ U TÛÐ U �Q�H��ápT��Q�H���	S����ÔÐZSP��T�� } Þ U TC��T
�"T9T��RV�ÐZSfá[T a �YS�ßB�WV�\S��è� Ü �"Ts�PSP�Y� Ü �¼ÏO�H�YToSP����S�� a �MÐZTC�U���WV a Ï Ü�� V?SP���O�n��SP���T��~Ð a �YSu��T`V�VZ�	SB�"T�ÏWVY�Q�ÃÐ U T
VZSP�aÐ äEÜ ��Tsá �a ��S�ßB�O���Q�H� Ü Ï¼ÐZTC��� Ü ÐZT�VZS�������T`V	SP���O�H�PSP��� Ü Ð�\S�� } â2����S��H�YV�T ÒAÜ � � �O�RVÖÐL���n�	T��2Ð Ü Ð�WS���ÐZSÄ�"T Ü Ï
ä �ÔÐ UsÜ � Ü ÏV�À�����~Ð�\S��p�^�RVÖÐ(�"SVÐIá[TR���WV Ü ácÏ\T��Uá � Ð U T_� Ü ÏV�À�����~Ð�\S�� Ò Ð U�Ü Ð2�WV Ò ��S��[�XS���Õ � Ü �RVZT_� Ü �¼ÏQ�H��T`V.�^�RVÖÐ
á[T?T�ÏO�O�[�O� Ü ÐZT���SP�R��S��tÐL��S:Ï¼Ï\T�� }_Û V Ü �ET	ý Ü � a Ï\T?SP��Ð U T�Ï Ü ÐÖÐZTC� Ò�Ü �ET��H���O�RT Ü �n� au� Ï\S���� Ü �	T	S�çoÐ U T ä �O�H�
SP� Ü � ÷ Õ ÚC��Ò V�TCß�TC���O�H�°Ð U T�� Ü á6Ï\T`V¡Ð U�Ü ÐI��S��tÐL��S:Ï¼ÏWT��9Ð U TQÏWT Ü ���O�H�^T��H��T2� Üna V Ü ��� Ü ÏWV�S^�PS��H� Uh� �H� Ü �
ÏO�O�®ÏQ�O�"T`V }
Þ U T`V�TA� Ü �¼ÏO����T`V9���WV Ü á6ÏWT���VZTCß�TC� Ü Ï äAÜ �����O�H��V�V��� Ü ÏmV Ò �O����ÏO�n���O�H� Ü � Üna �[�WV� Ü Ð� U V�V��� Ü Ï Ü �n� Ü V·Ð Ü Ï¼Ï äAÜ �����O�H�
ÏO�V� U Ð ò/Ú�y��P|~}ËÑ ��Ð U TZ�	��T ä U�Ü � æ �"S ä ��Ð U TlV·Ï Ü Ð�V ä TC��T���T�ÐL� Ü �~ÐZT�� Ü ��� U�Ü �Äá[T9T�� äEÜ ���"T��hSP� Üta SVÐZT��tÐ� Ü Ï
VÖÐ Ü Ï¼Ï Ò Ð U T � �Y�V� U Ð UnÜ ß�T�á[T9T�� Ü ácÏ\T�ÐZS�V Ü ß�TÍÐ U T a Ï Ü �"T }
[Û^a]�p$�&et¢.^mb.`fs.\\g0ude
lkvor_j���q0ñ�e6bÎò¹jcbàr_ikjc�m�a\tik]
÷ S�� a �MÐZTC�2�n�WV a Ï Ü�� V Ü ��Tm�"S ä �Hán�Oêu���ÔÐZS��HVI�O� a ��S�ßB�O���O���[��T9T���á Ü � æ �Q�H��SP��� Ü Ð�\S��ÛÐZS U ��� Ü �t��S��2ÐL��S:Ï�Ï\TC�YV Ü V
�WV.��S�� a Ï Ü �O�tÐ�V Ü á[S��MÐ�Ð U T��V�T�RT`V�V��� }
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ÿ�Ü � � ��S�� a �MÐZTC�����mV a Ï Ü�� V Ü ��T^�	���ÔÐ�O�C� å T��t��SP� a �YS�ßB�O���O�H��ÐZS�SU�_�n� U � Ü Ð Ü úÀ� Ü Ð Ü S�ß�TC�¤ÏWS Ü �`� ä�U TC��T¹Ð U T
U ��� Ü ����S��tÐL��S:Ï¼Ï\TC� U�Ü VEÐZStVZSP�·Ð�Ð U ��S���� U Ï Ü ���T Ü �	S����tÐ�V<SP�E� Ü Ð Ü ÐZSo�`�n�JÐ U T a �\T���T`VR�"T9T��RT�� } Þ U T���Ð U T
�O�H�PSP��� Ü Ð�WS��ÃÏ\Su� Ü ÐZT��8�O�è�n�/çpTC�YT��2Ð�Ï\SB� Ü Ð�\S��RVZ� Ü�� �RT9T��êÐZSÖá[Ts�O�tÐZTC�P� Ü ÐZT�� } Ø Ü �O�há����O����TtV�H�P��T`VÖÐ�V�Ð U�Ü Ð
S a TC� Ü ÐZSP�YV<V U S��
ÏO�s�RSVÐ UnÜ ß�T°ÐZS anÜ ��Tmá[T�Ð ä T9T������WV a Ï Ü�� V®ÐZSoSPá
Ð Ü �O���O�H�PSP��� Ü Ð�WS�� Ü á[S��MÐ Ü án�"SP��� Ü ÏdV·Ð Ü ÐZT`V
�O�ËÐ U T a`Ü �·Ð�V�SP��Ð U T a ��Su��T`VYV�SVÐ U TC�XÐ U�Ü ��Ð U T�S��"TªÐ U T �sÜ ��Tm�C�H���T��tÐ·Ï � Ð U �O� æ �O�H� Ü ápS��
Ð9
��"SP��V U S��6ÏO�ÛÐ U T �
U�Ü ß�TÍÐZS anÜ ��T�ápT�Ð ä T9T��t���WV a Ï Ü�� V¡Ð U�Ü Ð a ��S®ßu�Q�"TR�O�H�PSP��� Ü Ð�\S��U�"T9T��RT��p��SP� Ü V�O�H�:ÏWT��RT��C�WV�\S�� a �YSu��T`V�V }

Þ U T`VZT[�"T`V�V��� a �YSPá6Ï\T��XV Ü ��T[���Ô�Z�C�
ÏÔÐXÐZStT�ÏO�O�Y�O� Ü ÐZT Ò án�MÐ a TC��PSP���[�O�H� Ü Ð Ü V æ�Ü � Ü Ï � V�WV���S�� a Ï\T�� ä �ÔÐ U
ÜXU�Ü�å�Ü ��� Ü � Ü Ï � V�WV.� Ü � Ü VYV�WVÖÐI�O�Uá[T�ÐÖÐZTC�T�RT`V�V��� Ü V ä �¼Ï¼ÏN� Ü�æ �O�H� Ü Ï¼Ï?Ð U TR�Q�H��SP��� Ü Ð�\S��p�"T9T��"T��\��SP� Ü V��O�H�:Ï\T
�"T��C�WV��\S�� a ��SB��T`V�VUßu�mV�Vá6Ï\T Ü ÐtV Ü �	TKÐ�O�XT Ò3a Ï Ü �C�O�H�]����T�êu�"T��tÐ·Ï � �RV�T������WV a Ï Ü�� VZ��T��tÐL� Ü Ï¼Ï �VÒ�Ü ���X�P��S�� a �O�H�
���WV a Ï Ü�� V8SP���Q�H��SP��� Ü Ð�\S��U�RV�O���ªÐ U TR�Q�H��SP��� Ü Ð�\S��iSPá
Ð Ü �O�"T��s�O�,Ð U T�Ð Ü V æUÜ � Ü Ï � V�WV }'Ñ Ð.� Ü��pÜ ÏWVZS>á[T U T�Ï a ���
Ï
ÐZS a �YS�ßB�O�"T Ü ÏÔÐZTC��� Ü Ð�Vß�T äAÜ�� V�ÐZSY���mV a Ï Ü�� �O�H�PSP��� Ü Ð�\S��lSP��T Ü V �UäAÜ�� V�ÐZS[��T�êu�"T`VÖÐ ä�UnÜ ÐI�WVI�"T9T��"T�� }

ÿ ��� UU�Ü V_á[T9T�� ä ���¼ÐÖÐZT�� Ü á[S��MÐ U S ä ÐZS��"T`V�V���Ä��S�� a �MÐZTC�^���WV a Ï Ü�� V Ü ÏÔÐ U S���� UfÜ V�H� a ���WV�O�H�:Ï � Ï Ü ���T
�u����á[TC�1SP�N���WV a Ï Ü�� VdV·Ð�¼Ï¼Ï=VZT9T��@ÐZS�á[T a S=SP�¤Ï � �"T`V�V���"T�� } Þ U TI�n���Z�C�
ÏÔÐ � SP�pV���� U �"T`V��V���>�WV9�O���	��T Ü V�T��má � Ð U T
a ��SPácÏ\T��åÐ U�Ü Ð Ò S�����T Ü � Ü �O� Ò ��S��B�`�O�~Ð�V�� Ü ��T	ýH�WVÖÐ } Ù SP�^T	ý Ü � a Ï\T Ò �O�2Ð�n�ÔÐ�\S��EVZT9T��XVÍÐZS�V� aRa SP�·Ð a �YS�ßB�O���O�H�
�O�H�PSP��� Ü Ð�WS��ÃÐZSÄ�RV�TC�YVY�O� Ü �PSP��� Ð U�Ü ÐU� Ü �èá[Tsêu���O� æ Ï �ÒÜ �n�kT Ü V�¼Ï � �O�tÐZTC� a �YT�ÐZT�� } Þ U �WV Ü VYV��� a Ð�WS��è�WV
ÐL���"T_�V��� Üna �O�U��T Ü �~Ð�\S��HV Ü ��TR�YT�êh���O��T�� } Ý=S��XT a V � � U S:ÏWSP���O� Ü Ï���T`V�T Ü ��� U?ÒpU S ä TCß�TC� Ò V�H�P��T`VÖÐ�V�Ð U�Ü ÐT��SP�����¼Ð�Vß�T
a ��SB��T`V�V�Q�H�R�PSP�A�	T Ü �n�O�H�ªÏWT Ü �RV�ÐZS^á[T�ÐÖÐZTC�E�Q�H��SP��� Ü Ð�\S��>��T�ÐZT��tÐ�\S�� �#Û �n�WV a Ï Ü�� Ð U�Ü Ð
��T�êu���V�YT`V�ÏO�ÔÐÖÐ·ÏWT®Ð U S��H� U Ð
Ü ��� ä SP� æ S��ËÐ U T anÜ �¤Ð�SP��Ð U T�S a TC� Ü ÐZSP��� Ü�� �RSVÐ�V� aRa SP�·Ð Ü �Cêu���WV�ÔÐ�WS��oSP��Ð U T æ �RS ä Ï\T�����T Ü ���JÐ U �O� æ �O�H�
V æ �¼Ï¼ÏWVE�"T9T��RT��\�O� Ü án�"SP��� Ü Ï,��S������ÔÐ�WS��RV ò/Ú�Ð���|~}

â��n��T Ü � Ü �Q� Ò Ð U T[�"T`V�O���"TC���"T9T��RVXÐZS\�����"TC�qVÖÐ Ü ���JÐ U T�Ð Ü V æ VQÐ U T[�RVZTC��SP��Ð U Tm�n�WV a Ï Ü�� �WV a TC��PSP���[�O�H� }
ÞAS��O���	��T Ü V�T�V Ü �PT�Ð �VÒ Ð U TT���mV a Ï Ü�� V*V U S��
ÏO�m��T	�HT��~Ð ä�U�Ü Ð
�mV æ �RS ä � Ü á[S��MÐ U S ä Ð U TT�O�H�PSP��� Ü Ð�WS��>�WV#�RVZT�� Ü ���
ä�U�Ü Ð æ �O���RV*SP�����WV a Ï Ü�� V Ü ��TQÏO� æ T�Ï � ÐZSm� Ü �RVZT U ��� Ü ��TC���SP� }#� ß�T��iV¤ÏO�V� U ÐÂ� UnÜ �H��T`VE�O��Ð U T äEÜ�� �O�H�PSP��� Ü Ð�\S��
�WV a �YT`VZT��2ÐZT��t� Ü � U�Ü ß�T_�H� Ü � Ü Ð�O��T	çpT��~Ð�V3S�� a TC��PSP��� Ü ����T }

Þ U �WVR��T`V·Ð�SP�®Ð U �WV�V�T��~Ð�\S��Ò��S�����T��2ÐL� Ü ÐZT`V	S��
Ï � S�� Ü ��T ä �"T`V�O���f�����Q�"T�ÏO�O�"T`VEÐ U�Ü Ð Ü �YTiT`V a T��C� Ü Ï¼Ï � �O�°Õ
a SP�·Ð Ü �tÐ>��SP�XV Ü �PT�Ð �P} Þ U TZ�YT Ü �"TC�Y�WV^��TC�PTC���T��oÐZSKÐ U TtV·Ð Ü ��� Ü ���ÃÏO�¼ÐZTC� Ü Ð�H��TiS��Æ���WV a Ï Ü�� �RT`V�V���Ò�PSP�[�	SP��T
�O�H�PSP��� Ü Ð�WS�� }

Ý Ü �PT�Ð � Õ~��T�Ï Ü ÐZT��Ã�O�H�PSP��� Ü Ð�\S��]V U S��
ÏO�8á[T��n�WVÖÐ�O�H���n�WV U T��*����S��%�RS���Õ�V Ü �PT�Ð � ��T�Ï Ü ÐZT����O����SP��� Ü Ð�\S�� Ü ���
U �V� U ÏO�V� U ÐZT�� }°Ñ � Ü ���n�ÔÐ�\S�� Ò,ä�U T���V Ü �PT�Ð � �O�tÐZTC�¤Ï\SB� æ V Ü ��T[á[T��O�H�lS®ß�TC����O���RT�� Ò Ð U T��V�zV·Ð Ü Ð�RVBV U S��
ÏO��á[T[���WV�Õ
a Ï Ü�� T�� } ÝB�O�Y�¼Ï Ü �¤Ï �VÒ �V�8V Ü �PT�Ð � Õ~��T�Ï Ü ÐZT�� Ü Ï Ü ���XV Ü ��T�ÐZT�� a SP� Ü ���¼Ï � �O� U �Vá`�ÔÐZT�� ÒNä�U �O� U � Ü�� á[T>��T Ü VZS�� Ü ácÏ\T�ÐZS
Ü Ï¼Ï\S ä VZSKÐ U�Ü Ð�Ð U ToS a TC� Ü ÐZSP�Y� Ü �è�"T Ü Ï ä �ÔÐ U Ð U T a ��SPá6ÏWT�� ä �ÔÐ U S��MÐmá[T��O�H����S��tÐ�O�h� Ü Ï¼Ï � �Q�2ÐZTC���� a ÐZT��]á �
Ü �����¼Ð�\S�� Ü Ï Ü Ï Ü ����V Ò Ð U T��Q� U �Ván�¼Ð8VÖÐ Ü Ð�HV�V U S��6ÏO�Uá[TBV U S ä �oS��ÛÐ U T����WV a Ï Ü��P}¡ÿtÜ�æ T äAÜ ���n�O�H�[���WV a Ï Ü�� VEá����WTC�
Ü ���tV��O� a Ï\T }

Û ��S��Y�	S��U�[�WVÖÐ Ü�æ T��WVÄÐZS^� Ü�æ T Ü Ï¼Ï6Ð U T��O�H�PSP��� Ü Ð�\S��Z���WV a Ï Ü�� V
���V���¼Ð Ü ÏHV�O� a Ï � ápT�� Ü �HVZT�Ð U T2��S�� a �MÐZTC�
�WV Ü ���V���¼Ð Ü Ï
�"TCßB�O��T }\Û � Ü Ï\SP�t�n�WV a Ï Ü�� V U�Ü ß�T,ÐL��T��	T����RS��RV Ü �Hß Ü �tÐ Ü ��T`Vm��SP� a ��SB��T`V�V�O�H�sá ��U ��� Ü �RV } Ù SP�
T	ý Ü � a Ï\T Ò1U �n� Ü �RV Ü �YT�T	ýH��T�Ï¼Ï\T��tÐ Ü Ð a`Ü ÐÖÐZTC���Ö��T���SP���n�ÔÐ�\S��VZS a ��S®ßu�Q���O�H�tV� Ü �n� Ü á6Ï\TY�n�WV a Ï Ü�� VQÐ UnÜ Ð Ü Ï¼Ï\S ä
S a TC� Ü ÐZSP�YV�ÐZS a ��SB��T`V�V��PT9T��Há Ü � æmÜ �n�[��� Ü ���"S�V�T a ��SPá6Ï\T���V��RV�O�H� anÜ ÐÖÐZTC���>��T���SP�����ÔÐ�WS�� ä �¼Ï¼Ï=T�� UnÜ ����T U ��� Ü �
a TC��PSP��� Ü ����T }#Û �P��T Ü Ð(�RT Ü Ï[SP�9�Q�H��SP��� Ü Ð�\S��U� Ü �\á[T Ü áHVZSP�á[T��U��T�Ï Ü Ð�Vß�T�Ï � T Ü V�¼Ï �Zä�U T��p�ÔÐI�WV a ��T`VZT��tÐZT��\�O�
Ð U TR�PSP����SP� anÜ ÐÖÐZTC���HV }

Û ß�S��O�����WV a Ï Ü�� �O�H� Ü áHVZS:ÏO�
ÐZT^ß Ü ÏO�"T`V����6Ï\T`V�VXÐ U T U �n� Ü ����T�êu���V��T`V�Ð U T Ü áHVZS:ÏQ�MÐZTmß Ü ÏO�RT`V }EÑ ÐR�WV U�Ü ����ÐZS
�"SVÐ�O��T�� U�Ü ����T`V�V�n� UfÜ V�TCß�T��tÐ�V Ü �n�KÐL��T����RV ä�U T��Ö�n�V���ÔÐ Ü Ï�ß Ü ÏO�"T`V Ü ��TY��S��O���s� afÜ ���Ä�"S ä � }pÛ �YT�Ï Ü ÐZT��
�����O�RT�ÏO�O�"T>�WV�ÐZS a ��S®ßu�O�RT>��TC��TC�YT�����T`VR�PSP�j����H���	T��tÐ } â2�&ÐZT�� Ò �PSP�BT	ý Ü � a Ï\T Ò Ð U TY�RV�TC�zSP��Ð U TY���mV a Ï Ü�� �"S=T`V
�"SVÐ��"T9T���Ð U T Ü áKVZS:ÏO�MÐZTmß Ü ÏO�"T^án�MÐ�S��
Ï � Ð U T^� Ü �~ÐEÐ U�Ü Ð��ÔÐ��WV�S®ß�TC�BSP�R�����RTC� Ü ÏO�Q�[�ÔÐ } Ý U S ä �O�H�,Ð U Tmß Ü ÏO�"T
S�� Ü � Ü � Ü Ï\SP����� Ü Ï ä �ÔÐ U ��TC�PTC��T�����T`VªÐZScV U S ä Ð U T9ÏO�Q�[�ÔÐ�V ä �¼Ï�Ï��[�O���O�Y� å T°Ð U TY��T�êu���V�YT�� Ü �	S����tÐBSP�jT	ý�ÐL� Ü
Ü ����TC���SP�ÖÕ a �YS��"T a ��SB��T`V�V�Q�H�[á � Ð U T_�RVZTC� } Þ U TBS®ß�TC� Ü Ï¼Ï���S Ü Ï��WVÜÐZSZ�[�Q���O�[� å TQÐ U T^�"T9T��t��SP�3T	ýÐL� Ü �	T��tÐ Ü Ï
a ��SB��T`V�V�Q�H�ÍÐZS>��T�Ð�Ð U T��O����SP��� Ü Ð�\S���Ð U T��HVZTC�YV8SP�.Ð U T����WV a Ï Ü�� �RT9T��U��SP�.�"T��C�WV��\S��U� Ü�æ �Q�H��SP�E�PSP�I� a � Ü Ð�O�H�
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Ð U T��V� a ��Su��T`VYVI�	SB�"T�ÏWV }

Û �"SVÐ U TC�dÐ �=a �O� Ü Ï a ��SPá6Ï\T��uSu�C�C�H�qV ä�U T��_��S�� a �MÐZTC�����WV a Ï Ü�� V��^�RVÖÐ�á[T#�YT�êh�"T`V·ÐZT�� Ü ��� Ü �C��T`V�VZT��?VZT�êu�"T���Õ
Ð� Ü Ï¼Ï � á � Ð U T>�RVZTC� ÒNä�U �Q� U � Ü�æ T`V��P��T Ü ÐZTC���XT��	SP� � �RT�� Ü ���RV�� a S��JÐ U T?S a TC� Ü ÐZSP� Ò �"TC� Ü Ð�Vß�T�Ï ��Ü çpT��~Ð�Q�H�
�������C�
ÏÔÐI�"T��C�WV��\S���Õ � Ü�æ �O�H��Ð Ü V æ V ò/Ú	{P|~}.é �¼Ð U ��S��hß�T��2Ð�\S�� Ü Ï��Q�RVÖÐL�����XT��2Ð Ü Ð�\S�� ÒnÜ Ï¼Ï a ��Su��T`VYVT�O�H�PSP��� Ü Ð�WS��\�WV
��S��RVÖÐ Ü �tÐ·Ï �ÒÜ ß Ü �¼Ï Ü á6ÏWT,ÐZSKÐ U ToS a TC� Ü ÐZSP� �pÜ �wS�ß�TC� Ü Ï¼ÏIßu�\T ä SP��Ð U T a ��SB��T`V�V	VÖÐ Ü ÐZTt� Ü �Æá[T>SPá
Ð Ü �Q�"T��Òá �ÒÜ
�:Ï Ü ����T Ü Ð�Ð U TR��S��RVZS:Ï\T } ��T�Ð Ü �¼ÏWT��U��T Ü ���O�H��VE� Ü�� ápT��"T9T��"T��tS��
Ï � �V�dVZS��	TR�"TCßB� Ü Ð�\S�������S�� �"SP��� Ü Ï,��S�������Õ
Ð�\S��RVT�WVI�"T�ÐZT��~ÐZT�� } Þ U T Ü ÏÔÐZTC��� Ü Ð�Vß�T Ò`ÜXa ��SB��T`V�VjS�ß�TC��ßu�\T ä ���WV a Ï Ü�� S�� Ü ��S�� a �
ÐZTC�(��S��RVZS:ÏWT Ò �WV.�	SP��TÍÐ�O�	T
��S��RV�n�[�O�H�{ÐZS a �YSu��T`V�V } ÞAStSPá
Ð Ü �Q� Ü �����ÔÐ�WS�� Ü Ï9�O�H�PSP��� Ü Ð�\S�� Ü á[S��MÐ Ü ÏO�Q�[�ÔÐZT�� anÜ �·Ð<SP�¡Ð U T a �YSu��T`V�V Ò Ð U T
S a TC� Ü ÐZSP� UnÜ V�ÐZS�VZT�Ï\T��~Ð(��S��RV�C�\S��RV¤Ï �ZÜ �	S����Y���WV a Ï Ü�� V }

Ñ � Ü VÖÐ��� � SP�N��S�� a �MÐZTC�Â���WV a Ï Ü�� V��Q�°Ð U T a ��SB��T`V�V��O�n���RVÖÐL� �VÒ Ý äAÜPÜ �"T��hán�H��� Ü �n�[��S:Ï¼Ï\T Ü ���"T`V#��S����n�°Ð U�Ü Ð
�	S�VÖÐ1S a TC� Ü ÐZSP�YV9��S��RV��O�"TC��T�� Ü ��S�� a �MÐZTC�����WV a Ï Ü�� �XSP��T.�����Z�C�
Ï¼ÐYÐZS ä SP� æ�ä �ÔÐ U Ð U�Ü �>��S��Èß�T��tÐ�\S�� Ü Ï a`Ü � Ü Ï¼Ï\T�Ï
�O�tÐZTC�� Ü ��T`V Ò T`V a T��C� Ü Ï¼Ï ��ä �ÔÐ U ��T`V a T��~Ð$ÐZS���T�ÐÖÐ�O�H� Ü �?S�ß�TC��ßu�\T ä SP�6Ð U T a ��SB��T`V�V*VÖÐ Ü ÐZT }'Ñ � Ü �����ÔÐ�WS�� Ò S a TC� Ü ÐZSP�YV
�PT�ÏÔÐ®Ð U T���S�� a �MÐZTC��S®ß�TC�ßB�\T ä ���mV a Ï Ü�� V ä TC��TzSP�'ÏO�O�Y�ÔÐZT��p�RVZT��Q� æ T9T a �O�H��Ð U T��þ� a � Ü ÐZT��lS��ËÐ Ü V æ � U�Ü ����T`V9

�O�RV·ÐZT Ü � Ò S a TC� Ü ÐZSP�YVdÐZT����"T��¹ÐZS���T�Ï � ÐZS Ü Ï Ü ���T8T	ýÐZT��tÐ*S��^�P��S�� a ���WV a Ï Ü�� V��PSP�$Ð U T��V�1V� a TC�ßB�WVZSP� � Ð Ü V æ V } Þ U T
��T`VZT Ü ��� U TC�YV���S��n��ÏO���"TªÐ U�Ü Ð Ü �P��S�� a �n�WV a Ï Ü��VÒ V U S ä �O���Z���/ç[TC��T��tÐ a ��Su��T`VYVTß Ü ��� Ü á6ÏWT`V(�O�t��T Ü VZS�� Ü á6Ï\Tm�"T�Ð Ü �¼Ï
ú�V��� UZÜ VE�	T Ü V��H��T��Zß Ü ÏO�RT Ò VZT�Ð a S��O�2Ð ÒuÜ ���Zß Ü ÏVß�T a S�V�ÔÐ�\S���� Ò ��Ï\T Ü �¤Ï �^a ��S�ßB�O�"T���Ð U T�Ð ��a T3SP��� Ü Ð Ü S a TC� Ü ÐZSP�YV
a ��TC�PTC���T�� } �<T9T a �Q�H�ÜÐL� Ü � æ SP�
Ð U T a �YSP�P��T`V�VdSP� Ü ���WVÖÐ�H��á Ü ����T
�WV�ß�TC� � �n���Z�C�
ÏÔÐ ä �ÔÐ U VZT�êh�RT��2Ð� Ü Ï�Ï ��a ��T`VZT��tÐZT��
�O�H�PSP��� Ü Ð�WS�� ò/Ú � �P|~} â��"T_��T��"TC� Ü Ï$Ï\T`V�V�S��ËÐZSUá[TªÏ\T Ü ���"T�� U TC��T^�mVÜÐ U�Ü ÐXÐ U T^S a TC� Ü ÐZSP�YV�SP��Ð U T?V � VÖÐZT��ü�"T9T��
ÐZSfá[T\�O�hß�S:ÏVß�T��Î�O�Æ���WV a Ï Ü�� �"T`V�V���è�RT��C�WV�\S��RV � Þ U Ts�"T`V��V���"TC�YVXV U S��
ÏO�Æ�"SVÐ<�L�RV·Ð[�"S ä�U�Ü ÐZ�WV	T Ü V�\T`V·Ð�ÐZS
�O� a Ï\T��	T��tÐ8SP�3V Ü Ð�WV(�HT`V®Ð U T��V� Ü T`VÖÐ U T�Ð�O�zVZT��RV�T`V }

é]U T��"TCß�TC� a S�V�V�VácÏ\T Ò VZSP�aÐ äEÜ ��T��"T`V�V���RTC�YV�V U S��
ÏO�oÐL� � ÐZSÒ��S ah� Ð U TcVÖÐ Ü ��� Ü ���*���mV a Ï Ü�� V ä �ÔÐ UÆä�U �Q� U
S a TC� Ü ÐZSP�YV U�Ü ß�TZá[T���S��	TY� Ü �[�¼ÏO� Ü � Ò�Ü ��� ä�U �O� UÖä TC��T�SP�aÐZT��Ä�RTCß�T�Ï\S a T��Ö�PSP����S=Su� a V � � U S:Ï\SP���Q� Ü Ï
��T Ü V�S��RV Ò
�O�RV·ÐZT Ü �?SP�àÐL� � �O���XÐZS�ápT.�	��T Ü Ð�Oß�T_SP�
�����Qêh�"T } Ù SP�,T	ý Ü � a ÏWT Ò �O��S��RV ä �ÔÐ U>Ü VÖÐ Ü ��� Ü ���>�O�2ÐZTC� a ��T�Ð Ü Ð�\S��XV U S��
ÏO�
á[T��RVZT�� } ®_T`V�T Ü ��� U TC�qV U�Ü ß�T���S����n�9Ð UnÜ ÐT�O��S��RV8SP�aÐZT�� a Ï\T Ü VZT��oV � VÖÐZT��þ�"T`V�V���"TC�qVÂá`�MÐ.�V����ÔÐ Ü ÐZT��U�RV�TC�YV òzõPõx|~}
Û �V��ÐL� Ü �Z�[��S��tÐL��S:Ï¼ÏWTC�YV Ò �PSP�zT	ý Ü � a Ï\T Ò ��S��n����Ð U T Ü ���S ä �O��S��HV���SP�_���V��T��~Ð�\S��HV�S�� Ü �"T ä �n�WV a Ï Ü�� �RV�T�Ï\T`V�V
Ü ��� a �YTC��TC��YT��Æ�h���_á[TC�YV } â�����T Ü � Ü �Q� Ò �O�n��ÏO�����O����T	ý a TC���\T�����T��wS a TC� Ü ÐZSP�YV[�Q�oÐ U T\�"T`V�V��� a ��Su��T`VYV Ü ���
�����RTC�YVÖÐ Ü �����Q�H� ä3UÈ� Ð U TT�C�H����T��2Ð Ü � Ü Ï\SP�����WV a Ï Ü�� V U�Ü ß�T2�"TCß�T�Ï\S a T�� Ü V�Ð U T �	U�Ü ß�T ä �¼Ï¼Ï U T�Ï a ÐZS Ü ß�S��O��Ð U T`VZT
á Ü V�Q�QÐ �=a T`V_SP�9�RT`V�V���lTC���SP�qV }

Û �XT	ýH��T�Ï¼Ï\T��tÐ äEÜ�� ÐZS�T�� U�Ü ����T U ��� Ü �Z�O�tÐZTC� a ��T�Ð Ü Ð�\S�� Ü ��� a �YSu��T`V�V��O�H�R�WV'ÐZS^�"T`V�V����Ð U TT��S��tÐL��S:Ï anÜ �"T�Ï
ÐZSÖ�[�O�Y�O��Ð U T aHUh� V�O� Ü ÏÙÏ Ü�� S��
Ð	SP�ÜÐ U T a Ï Ü �tÐ^SP�XV � V·ÐZT�� } Ù SP�	T	ý Ü � a ÏWT Ò �P� ÜnaHU �O� Ü ÏÂ�n�WV a Ï Ü�� V Ü Ï¼Ï\S ä Ð U T
VÖÐ Ü Ð�RV_SP��ß Ü ÏVß�T`V�ÐZSYápT<V U S ä � ä �ÔÐ U �O�9Ð U T���S��tÐZT	ýÐ�SP� a � a �O�H�^��� Ü �P� Ü ��V Ü ���lTCß�T��ÛÐ U T��HS ä SP�9� Ü ÐZTC��� Ü ÏWV }
á ÏWSVÐ�VjSP�9ß Ü ��� Ü á6Ï\T`V.� Ü �pá[TzV U S ä � ÒRU �O� U ÏO�V� U Ð�O�H�m�O� a SP�·Ð Ü �tÐE��T�Ï Ü Ð�\S��RV U � a V }

Þ U T��P� ÜnaHU �O� Ü Ï.� ÜnanÜ á`�¼ÏO�ÔÐ�\T`V�SP����S�� a �MÐZTC�[���mV a Ï Ü�� V a ��S®ßu�Q�"T`V?T	ýB�C�¼Ð�O�H� a SVÐZT��2Ð� Ü ÏE�PSP�[�O� a ��S�ßB�O�H�GS��
ÐL� Ü ���¼Ð�\S�� Ü Ï��Q�RVÖÐL�����XT��2Ð Ü Ð�\S�� Ò án�MÐÜÐ U T^�RT`V�V���RV(�"T9T��ËÐZSUá[TRá Ü V�T���S�� a V � � U S:Ï\SP���O� Ü Ï a ���O���C� a Ï\T`V Ü �����"SVÐ
��RVÖÐ�S�� ä�U�Ü Ð ÜnaHa T Ü ÏmVQÐZSÛÐ U T[�"T`V�O���"TC� Ò,ä�U S\� Ü�� �"TCß�TC� U�Ü ß�T�S a TC� Ü ÐZT�� Ü ��S�� a Ï\T	ý a ��Su��T`VYV }>Û V Ç T9T`V
U�Ü VMV��H�P��T`VÖÐZT�� Ò Ð U T�VÖÐ Ü �·Ð�O��� a S��O�tÐ*V U S��
ÏQ�_á[T.��S��RV�Q�"TC� Ü Ð�\S��?SP�àÐ U TjS a TC� Ü ÐZSP����V'Ð Ü V æ V Ü �n� a ��SPá6Ï\T���Vº¸ÊÐ U T
���WV a Ï Ü�� V U S��
ÏQ�>TCß�S:ÏOß�T Ü V Ü V�S:ÏO�MÐ�\S��{ÐZS�Ð U T`VZT ò/ÚC��Ð�|~}

â a TC� Ü ÐZSP�[�Q� a �MÐ�VªÐZSKÐ U Tp�"T`V�V��� a �YSu��T`V�V Ü V ä T�Ï¼Ï Ü V?T	ý�ÐZT��RV�Vß�TtV��O�_�6Ï Ü Ð�\S�� Ü ���oÐZT`VÖÐ�O�H� ä ��Ï¼Ï Ü V�V��WVÖÐ
�O�]�"T`V�V���n�O�H�s�RV Ü á6Ï\TZ��S�� a �MÐZTC�>���WV a Ï Ü�� V } ®�T��	T��_ápTC�¹Ð U�Ü Ð°Ð U TiS�ß�TC� Ü Ï�ÏÂ��S Ü Ï.�mVÍÐZS���T����n��T9Ð U TU�	T��tÐ Ü Ï
ä SP� æ ÏWS Ü �XSP�?Ð U T U ��� Ü �Y�O�[� a � Ü Ð�O�H��Ð U T��V� a ��SB��T`V�V
�XSu�"T�ÏmV Ü ����ÐZS^��T����n��T U �n� Ü �XTC��YSP�Â�O�[�Q�2ÐZTC� a ��T�Ð�O�H�
�PT9T��Há Ü � æ�}



-�ú°¯Èú0/*60���tø�+32 ôPy��
�<±Z² ��³�´�´ ¬j´	�
ÛuaHµ S=¶�T`VYVv·PS µ V Ü ·PT�Ð�¸tÕ�¹�ºR»W¼"T`¼o¼"T`VY»\¹�½lºRV�»W½"¹>ÝBÞ áNÛÉÜ ½R¼lVZS�¾XT2á Ü V�»W¶ aRµ »W½R¶9» a Ï\T`V*·PS µ V Ü ·�T<¼"T`VY»\¹�½ U�Ü ß�T�á[T9T`½
¼"T`V�¶ µ »Vá[T`¼X»W½9Ð U »WV,¶ U�Üna ÐZT µ`¿ Þ U TÜÐZS a »m¶3»WV Ü ½l»W¾ a S µ Ð Ü ½tÐ,S�½"T Ü ½R¼>¾XS µ T�V·Ð�»¼Ï¼ÏR½"T9T`¼HVÄÐZS^á[T�Ï\T Ünµ ½"T`¼ Ò�a`Ünµ Ð�»W¶ÆÕ
º
Ï Ünµ Ï\¸ ä »¼Ð Uoµ T`V a T`¶~Ð®ÐZS�V Ü ·�T^VZ¸=V·ÐZT`¾{¼"T`V�»W¹�½o·�S µ3U ºR¾ Ü ½t¶�S�½2Ð µ S:Ï¼Ï\T µ V ¿ÄÑ ½H¶�ÏWºR¼R»W½R¹^V æ »¼Ï¼ÏWT`¼ Ü ½R¼oT	ý a T µ »\T`½R¶�T`¼
S a T µ�Ü ÐZS µ VM»m½ªÐ U T_¼"T`V�»\¹�½ aRµ S�¶�T`V�V1· µ S�¾äÐ U T.á[T9¹�»W½R½H»W½"¹ ä »�Ï¼Ï U T�Ï a>Ü V ä »¼Ï¼Ï a T µ ·PS µ ¾X»W½"¹�VZS aHU »mVÖÐ�»W¶ Ü ÐZT`¼ U ºR¾ Ü ½
Ð Ü V æpÜ ½ Ü Ï\¸�VZT`V µ�Ü Ð U T µ Ð U�Ü ½ µ T�Ï\¸=»m½"¹ aRµ »W¾ Ünµ »¼Ï\¸	S�½oS a T µ�Ü ÐZS µ V3»W½tÐZT µ�Ü ¶~Ð�»W½"¹ ä »¼Ð U ¶�S�¾ a ºMÐZT µ V�»W¾^º
Ï Ü Ð�»\S�½RV ¿

Þ U T3½"T	ý�Ðv¶ U�Üna ÐZT µ ¼"T`V�¶ µ »OápT`V U S ä ÐZS?»W½2ÐZT9¹ µ�Ü ÐZT�Ð U T�¼R»WV anÜnµ�Ü ÐZT�»W½R·�S µ ¾ Ü Ð�»\S�½ Ü ½R¼�ÐZT`¶ U ½H»Oê�ºRT`V aRµ S�ß�»W¼"T`¼
VZSE· Ünµ »m½ á9Ünµ Ð � »W½tÐZS Ü VZ¸�VÖÐZT`¾°Õ�T`½R¹�»W½"T9T µ »W½R¹ aRµ S�¶�T`V�V¹Ð U�Ü ÐX»W½tÐZT9¹ µ�Ü ÐZT`V	V Ü ·PT�Ð�¸w»W½tÐZSJÐ U Tl¼RT`V�»\¹�½ aRµ S�¶�T`V�V
· µ S�¾ðÐ U T�á[T9¹�»W½R½H»W½"¹ ÒBÜ V�V�º"¹�¹�T`V·ÐZT`¼�»W½ ÷@UnÜna ÐZT µ3À=¿
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áMµ T9á=»\S�ºHVj¶ URâna ÐZT µ V URâ á�T aRµ Sãá=»m¼"T`¼>Ð U Tz»W½H¼R»\á�»W¼Rº â Ï a »\T`¶�T`V_S�·$Ð U TzV�S:ÏWºMÐ�»\S�½>ÐZS�T`½"¹�»W½"T9T µ »m½"¹ â V â ·PT µ�ä S µ ÏW¼Cå
æ_U »mVv¶ URânaRç T µ ¼"T`¾XS�½RV çZµYânç T`V U S ä}ç S a º ç8ç�U T`VZT a »WT`¶�T`V ç S�¹�T ç�U T µ�ç SX»W½ ç T9¹ µYânç TzV â ·PT ç ¸l»W½ ç S â VZ¸=V ç T`¾�T`½"¹�»�Õ
½"T9T µ »m½"¹ aRµ S�¶�T`V�V ¿Mè SXS�½"T aRµ S�¶�T`V�V_»mV@épT`»m½"¹ aHµ S a S�VZT`¼Cåvê â ·PT ç ¸l¾�ºHV ç é[T aHânµ�ç S�· â ½�¸lVZ¸�V ç T`¾ T`½"¹�»W½RT9T µ »W½"¹
aRµ S�¶�T`V�V ¿

æ_U T�¹�ëWºRT ç�UHânç »m½ ç T9¹ µYânç T`V ç�U T â ¶ ç »\á=» ç »\T`V�S�·,T`½"¹�»m½"T9T µ »W½"¹ â ½R¼GS a T µYânç »W½"¹o¶�S�¾ a ëWT�ìcVZ¸�V ç T`¾XV<»WV�V a T`¶9»�Õ
�K¶ ânç »\S�½HV â ½R¼ ç�U T	V â ·�T ç ¸g»W½"·PS µ ¾ ânç »\S�½GVZ¸�V ç T`¾ ¿°÷ S�¾X¾�ºH½R»W¶ ânç »\S�½G»WV�¶ µ » ç »W¶ â ë1»W½ URâ ½H¼RëW»W½"¹ â ½�¸GT`¾	T µ ¹�T`½ ç
aRµ S a T µ�ç ¸c»W½ â ¶�S�¾ a ëWT�ìGVZ¸�V ç T`¾ ¿	í º µ VZ¸�V ç T`¾XV ç S�¼ â ¸ ânµ T	¼"T`V�»\¹�½RT`¼ â ½H¼EéHºR»Wë ç é�¸ U ºH½R¼ µ T`¼RV â ½R¼ES�· ç T`½
ç�U S�ºRV â ½R¼RV3S�·MT`½"¹�»W½"T9T µ V â ½R¼ ç�U T`½cS a T µYânç T`¼Eé=¸ ç�U S�ºRV â ½R¼HV â ½R¼GT9á�T`½ ç T`½RV�S�· ç�U S�ºRV â ½R¼RV�¾	S µ T a T9S a ë\T ¿
î ½R·�S µ ¶9»m½"¹�V â ·PT ç ¸�¶�S�½HV çZµYâ »W½ ç V�S�½GVZ¸�V ç T`¾eépT UHâ á�»\S µ�µ T`ï=ºR» µ T`V ç�URânç3ç�U T^»m½"·�S µ ¾ ânç »\S�½t½"T9T`¼RT`¼�·PS µ ¼"T`¶9»mV�»\S�½
¾ ânð »W½"¹�»mV â á â »Wë â éKë\T ç S ç�U T µ »\¹ U�çXa T9S a ë\T ânçiç�U T µ »\¹ U�çXç »W¾	T�ñ ä�U T ç�U T µ ¼Rº µ »W½"¹�VZ¸�V ç T`¾Ó¼RT9á�T`ë\S a ¾	T`½ ç ñ
S a T µYânç »\S�½RV`ñR¾ â »W½ ç T`½ â ½R¶�T�ñRS µ_µ T�ò�T`½"¹�»W½"T9T µ »m½"¹ ¿

æ_U »WV3¶ URânaRç T µ V ç�ânµ�ç V ä » ç�Ucâ ¼R»mV�¶9ºRV�V�»WS�½oS�· ç�U T µ S�ë\T^S�·,V a T`¶9»��p¶ ânç »\S�½RV â ½R¼ U S ä VZ¸�V ç T`¾XV ç�U T9S µ ¸G¶ â ½
é[T�ºRVZT`¼ â V ç�U T3·�S�ºH½R¼ ânç »\S�½	·PS µ8ç�U T�V a T`¶9»��K¶ ânç »WS�½XS�·C¶�S�¾ a ë\T�ì�V�¸=V ç T`¾�V ¿*æ_U T`½ â ½�T�ì â ¾ a ë\T_S�· U S äfç S a º ç
ç�U T�¶�S�¾ a S�½"T`½ ç V ç S�¹�T ç�U T µ »W½XVZ¸�V ç T`¾ó¼"T`V�»\¹�½ â ½H¼�¼"T9á�T`ë\S a ¾	T`½ ç »WV aRµ T`VZT`½ ç T`¼ ¿Ä÷@URânaRç T µ V�ô�ô â ½R¼cô`õz¶�S!á�T µ
U S äyç S�¾ â ì�»W¾�»\ö9Tjë\T ânµ ½R»W½R¹�· µ S�¾ â ¶9¶9»W¼"T`½ ç V â ½R¼?»W½R¶9»W¼RT`½ ç V â ½R¼ U S äyç S<T`½R·�S µ ¶�TjV â ·PT ç ¸?¶�S�½RV çZµqâ »W½ ç V*¼Hº µ »W½"¹
S a T µYânç »\S�½RV ¿Mæ_U Tz¼"T`V�»W¹�½lS�·1V â ·�T ç ¸l»m½"·�S µ ¾ ânç »\S�½oVZ¸�V ç T`¾XV_»mV_¼R»WV�¶9ºHV�VZT`¼l»W½ ÷@URânaHç T µ ô � S�½�¾ â ½ â ¹�T`¾	T`½ ç9¿

÷,ø�±Y÷ ù]ú?ûüþý�ÿ�û ý ����� û����
	��������ý������������Cú?û � � � û���� ��� � ý�´�� ������ý�� � �!��"
�pû#�

$ U »Wë\T�T`½"¹�»W½"T9T µ V�¾ â ¸ URâ á�T	épT9T`½ â éHë\T ç Sl¹�T ç<â`ä@â ¸ ä » ç�U ¾X»W½R»W¾ â ë V a T`¶9»&%K¶ ânç »WS�½RV3¼Hº µ »W½"¹>¼"T9á�T`ë\S a ¾	T`½ ç
S�· ç�U T�VY»W¾ a ë\T µ T`ëWT`¶ çZµ Snò�¾	T`¶ UHâ ½R»W¶ â ë@VZ¸�V ç T`¾XVzS�· ç�U T aHâ V ç ñ1V a T`¶9»&%K¶ ânç »WS�½RV ânµ Ti¶ µ » ç »W¶ â ë ç S ç�U T�VYºR¶9¶�T`V�VZ·�ºRë
T`½"¹�»W½RT9T µ »W½"¹^S�·dV�¸=V ç T`¾�V@S�· ç�U TzVY»\ö9T â ½R¼o¶�S�¾ a ë\T�ì"» ç ¸ ä T ânµ T ânçZç T`¾ aRç »W½R¹ ç S�éHºR»WëW¼ ç S=¼ â ¸ ¿ ê a T`¶9»'%K¶ ânç »\S�½RV
ânµ T_½"SzëWS�½"¹�T µ V�»W¾ a ë\¸ â ¾	T â ½RVMS�· ânµ ¶ U »\á�»W½"¹<»W½"·PS µ ¾ ânç »WS�½CñnéHº ç ½"T9T`¼ ç S a ë â ¸ â ½ â ¶ ç »\á�T µ S�ëWT@»m½ ç�U T_VZ¸�V ç T`¾
T`½"¹�»W½RT9T µ »W½"¹ aRµ S�¶�T`V�V ¿8æ_U T9¸ ânµ T â ¶ µ » ç »W¶ â ë ç S=S�ë�»W½tV çZµ T ç ¶ U »m½"¹	S�º µ »m½ ç T`ëWëWT`¶ ç º â ëC¶ ânaHâ éH»Wëm» ç »\T`V ç S�¼"T â ë ä » ç�U
»W½R¶ µ T â V�»W½"¹	¶�S�¾ a ëWT�ì�» ç ¸ ¿

í º µ V a T`¶9»&%K¶ ânç »\S�½HVj¾�ºRV ç_µ T)(HT`¶ ç�â ½R¼tV�º aHa S µYç8ç�U T�VZ¸�V ç T`¾{V â ·�T ç ¸oT`½"¹�»W½"T9T µ »m½"¹ aRµ S�¶�T`V�V â ½R¼ ç�U T�V â ·PT
S a T µYânç »\S�½CñHT9á�S�ëWº ç »\S�½ â ½R¼�¶ URâ ½"¹�T^S�· ç�U T�VZ¸�V ç T`¾eS!á�T µ�ç »W¾	T ¿ ê a T`¶9»&%K¶ ânç »\S�½HV_V U S�ºRëm¼oV�º aRa S µ�çjç�U T^ºRVZTzS�·
½"S ç�ânç »\S�½HV â ½H¼ ç T`¶ U ½R»Wï=º"T`V�·�S µ^µ T â VZS�½R»m½"¹ â é[S�º ç^URâ ö ânµ ¼RV â ½R¼V â ·�T ç ¸�ñv¼"T`VY»\¹�½R»W½"¹ ç�U TiVZ¸�V ç T`¾ ç SGT`ëW»W¾X»�ò
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½ ânç
QSR�µ ¶ R ½ çZµTR ë�U â ö ânµ ¼WV9ñ â ½H¼tá â ëW»W¼ ânç »W½R¹YX ânç�Q`â ¶ZU[V ç
Q]\ ñ^V ç�ânµ�ç »W½"¹>· µTR ¾ ç U Q á Q9µ ¸té Q ¹�»W½R½R»m½"¹ R ·#VZ¸DV ç
Q ¾
¼ Q á Q ë R+\ ¾ Q ½ ç X ç U ânç>ç U Q_Q á R ë\á�»W½"¹`V�¸�V ç
Q ¾aU â V ç U Q ¼ Q V�» µTQ ¼<V â · Q9ç ¸fë Q á Q ë ¿cbAânç
Q9µ ñAV \dQ ¶9»&%K¶ ânç » R ½�VX¾^º�V ç
V�º \W\^R�µYç�R+\dQ9µYânç » R ½�V â ½R¼t¶eU â ½"¹ Q!R á Q9µ�ç »W¾ Q�¿

ê \dQ ¶9»&%p¶ ânç » R ½Xë â ½"¹�º â ¹ Q Vv¶ â ½fU Q ë \hgiR�µ UR»m½R¼ Q9µkj U=ºR¾ â ½ \^Q9µ · R�µ ¾ â ½R¶ Q�R · ç U Q á ânµ » R º�V \RµTR éKë Q ¾?òlV R ë\á�»W½"¹
â ¶ ç »\á�» ç » Q V>»W½�á R ëWá Q ¼f»W½<V�¸�V ç
Q ¾ µTQ ï=ºR» µTQ ¾ Q ½ ç V â ½ â ë\¸�VY»mV9ñ?U â ö ânµ ¼ â ½ â ë\¸�VY»mV9ñ@¼ Q V�»\¹�½Cñ µTQ á�» Q9ä ñ8á Q9µ »&%p¶ ânç » R ½
â ½R¼gá â ëW»W¼ ânç » R ½Cñ�¼ Q éHºR¹�¹�»W½"¹"ñ R+\dQ9µYânç » R ½ â ë,º�V Q ñ â ½R¼�¾ â »W½ ç
Q ½ â ½R¶ Q�â ½R¼ Q á R ëmº ç » R ½ g V�ºWV ç�â »W½R¾ Q ½ çejq¿Xæ U Q ¸
¼ Rlç UR»mV�é=¸G»m½R¶9ëWºR¼R»m½"¹�½ R�ç�ânç » R ½WV â ½R¼ ç
RnR ëoV ç U ânçpQ ½�U â ½R¶ Q�R º µzâ éK»WëW» ç ¸ ç
R å g ô j3µTQ`â V R ½ â é R º çF\HânµYç »W¶9ºRë ânµ
\RµTR+\dQ9µ�ç » Q V9ñ g õ j ¶ R ½�V çZµ ºH¶ ç<ç U Q VZ¸DV ç
Q ¾ â ½R¼ ç U Q V R · ç�ä@ânµTQ »m½g» ç�ç
Rtâ ¶ZUR» Q á Q�ç U Q ¾oñ â ½R¼ grq:j á â ëW»m¼ ânç
Q X ânç
Q`â ¶ZUhV ç
Q]\ ñsV ç�ânµ�ç »m½"¹X· µTR ¾ ç U Q á Q9µ ¸lé Q ¹�»W½R½R»W½R¹ R ·�V�¸�V ç
Q ¾e¼ Q á Q ë R+\ ¾ Q ½ ç X ç U ânç3ç U Q!Q á R ë\á=»m½"¹tVZ¸DV ç
Q ¾uU â V
ç U Q ¼ Q V�» µTQ ¼?ï�º â ëm» ç » Q V ¿Kv ½ â ¼R¼R» ç » R ½Cñ+VZ¸DV ç
Q ¾�V â ½R¼ \HânµYç »W¶9ºRë ânµ ëW¸ ç U Q V R · ç ä8ânµZQ ¶ R ¾ \dR ½ Q ½ ç V ânµTQ ¶ R ½ ç »W½=º â ëWëW¸
¶ZU â ½"¹�»W½"¹ â ½R¼ Q á R ëWá=»W½R¹xw ç U Q ¸?¾�º�V ç é Q ¼ Q VY»\¹�½ Q ¼ ç
R é Q ¶eU â ½"¹ Q`â éHë Q�â ½R¼ ç U Q V \dQ ¶9»&%p¶ ânç » R ½�V1¾�ºWV ç V�º \�\dR�µ�ç
Q á R ëWº ç » R ½ ä » ç U R º ç ¶ R ¾ \RµTR ¾X»mVY»W½"¹ ç U Q ¶ R ½D%K¼ Q ½R¶ Q »W½ ç U Qp\HµTR+\dQ9µ�ç » Q V ç U ânç_ä�Q9µTQ »m½R» ç » â ëWëW¸	á Q9µ »&% Q ¼ ¿
y R ¶9ºR¾ Q ½ ç »W½"¹ â ½R¼ çZµqâ ¶ ð »W½"¹�U â ö ânµ ¼�V â ½R¼ ç U Q » µvµTQ V R ëWº ç » R ½ ânµTQ é â V�»m¶ µTQ ï=ºR» µTQ ¾ Q ½ ç Vv· R�µ@â ½�¸ Q)z^Q ¶ ç »Wá Q

V â · Q9ç ¸ \HµTR ¹ µYâ ¾ ¿|{ º ç V�»W¾ \ ë\¸}U â á=»m½"¹ ç U Q V â · Q9ç ¸ Q ½"¹�»m½ Q]Q9µ>çZµqâ ¶ ðkç U Q ¾ â ½R¼0¾ â »W½ ç�â »W½ â U â ö ânµ ¼0ë R ¹
»mV^½ R�çSQ ½ R º"¹:U�X0»m½"· R�µ ¾ ânç » R ½�¾^º�V ç é Q ¼ Q9µ »\á Q ¼�· µTR ¾ ç U Q U â ö ânµ ¼�V ç
R »W½"· R�µ ¾ ç U Q VZ¸DV ç
Q ¾ Q ½"¹�»W½ Q]Q9µ »W½"¹
\RµTR ¶ Q VTV â ½R¼ ç U ânç »W½"· R�µ ¾ ânç » R ½E½ Q]Q ¼�V ç
R é Q V \dQ ¶9»&% Q ¼ â ½R¼ µZQ ¶ R�µ ¼ Q ¼g»W½ âlä@â ¸ ç U ânç U â V â ½�»m¾ \Hâ ¶ çFR ½
ç U Q ¼ Q ¶9»mV�» R ½WV	¾ â ¼ Q ¼Hº µ »W½"¹[VZ¸DV ç
Q ¾ ¼ Q V�»\¹�½ â ½R¼ R+\dQ9µYânç » R ½�V ¿0æKR U â á Q VYºR¶ZU â ½f»W¾ \Kâ ¶ ç ñ ç U Q V â · Q9ç ¸�ò
µTQ ë ânç
Q ¼l»W½R· R�µ ¾ ânç » R ½ µZQ ï�ºR» µTQ ¼Xé=¸ ç U QFQ ½"¹�»W½ Q]Q9µ V@½ Q]Q ¼�V ç
R é Q�~��s�l���+�
�+�l�Z��~i�W����ç U Q�Q ½�á=» µZR ½R¾ Q ½ ç »W½ ä UR»m¶ZU
V â · Q9ç ¸�ò µTQ ë ânç
Q ¼ Q ½"¹�»W½ Q]Q9µ »W½"¹o¼ Q ¶9»mVY» R ½�V ânµTQ ¾ â ¼ Q�¿ î ½"¹�»W½ Q]Q9µ V ânµTQ ºH½RëW» ð+Q ë\¸ ç
R é QXâ éHë QXç
RcµTQ`â ¼ ç U µTR º"¹:U
á R ëWºR¾ Q V R ·5U â ö ânµ ¼ â ½ â ë\¸DV�»mV�»W½"· R�µ ¾ ânç » R ½ â ½R¼ µZQ ë ânç
Q » çAQ`â V�»më\¸ ç
Rlç U Q V \^Q ¶9»'%K¶B¶ R ¾ \dR ½ Q ½ ç º \dR ½ ä UR»m¶ZU
ç U Q ¸ ânµTQ<ä�R�µ�ð »m½"¹ ¿Mæ U Q »W½R· R�µ ¾ ânç » R ½ ç U Q VZ¸DV ç
Q ¾�V â · Q9ç ¸ Q ½"¹�»W½ Q]Q9µ U â V@¹ Q ½ Q9µYânç
Q ¼c¾�ºWV ç é Q�\HµTQ V Q ½ ç
Q ¼ ç
R
ç U Q VZ¸DV ç
Q ¾Ç¼ Q VY»\¹�½ Q9µ V9ñ�»W¾ \ ë Q ¾ Q ½ ç
Q9µ V9ñ"¾ â »W½ ç�â »W½ Q9µ V`ñ â ½R¼ R+\dQ9µYânç
R�µ Vj»W½�V�ºR¶ZU â?ä@â ¸ ç U ânçjç U Q ¸i¶ â ½ Q`â V�»WëW¸
%K½R¼ ä U ânçjç U Q ¸o½ Q]Q ¼ ç
R ¾ ânð+Q V â · Q9µ ¼ Q ¶9»mVY» R ½�V ¿

ê â · Q9ç ¸�»m½"· R�µ ¾ ânç » R ½g»mV�½ R�ç�R ½Rë\¸E»W¾ \dR�µ�ç�â ½ ç ¼Rº µ »W½"¹�VZ¸DV ç
Q ¾�¼ Q VY»\¹�½�w1» çBâ ëmV R ½ Q]Q ¼�V ç
R é Q=\RµTQ V Q ½ ç
Q ¼
»W½ â · R�µ ¾ ç U ânçp\dQ]R+\ ë Q ¶ â ½gë Q`ânµ ½G· µTR ¾oñ â-\�\ ëW¸ ç
Riç U Q » µ ¼ â »Wë\¸S� R éWV9ñ â ½R¼Eº�V Q^ç U µTR ºR¹:U R º ç�ç U Q ëW»\· Q ¶�¸�¶9ë Q
R · \HµTR � Q ¶ ç V ¿^æKRnR�R · ç
Q ½Cñ \HµTQ á Q ½ ç�â éKë Q	â ¶9¶9»W¼ Q ½ ç V�U â á Q�R ¶9¶9º µYµTQ ¼E¼Rº Q?ç
R ¶ZU â ½R¹ Q V ç U ânç<ä�Q9µTQ ¾ â ¼ Q	â · ç
Q9µ
ç U Q »W½R» ç » â ë ¼ Q V�»\¹�½ \^Q9µ » R ¼ ¿?� ¶9¶9»W¼ Q ½ ç V ânµTQ · µTQ ï=º Q ½ ç ë\¸ ç U Q�µZQ V�ºRë ç�R ·�V â · Q ¼ Q V�»\¹�½WV_é Q ¶ R ¾X»W½"¹>ºR½�V â · Q!R á Q9µ
ç »W¾ Q^ä U Q ½G¶ZU â ½"¹ Q V<»W½ ç U Q VZ¸DV ç
Q ¾ » ç V Q ëW· R�µ »m½c» ç V Q ½�á=» µZR ½R¾ Q ½ ç á�» R ë ânç
Q^ç U Q é â V�»W¶ â VTV�ºR¾ \Hç » R ½�V R · ç U Q
R�µ »\¹�»m½ â ë�U â ö ânµ ¼ â ½ â ë\¸DV�»mV ¿�� ë Q`ânµ ëW¸�ñ ç U Q V Q�â VZV�ºR¾ \Rç » R ½�V_¾^º�V ç é Q<µTQ ¶ R�µ ¼ Q ¼ â ½R¼ Q`â V�»Wë\¸ µTQ9çZµ » Q á â éHë Q<ä U Q ½
¶ZU â ½"¹ Q V R ¶9¶9º µ`¿���R�R ¼g¼ R ¶9ºR¾ Q ½ ç�ânç » R ½�»oV ç U Q ¾ R V ç »W¾ \^R�µYç�â ½ ç »W½g¶ R ¾ \ ë Q ì�VZ¸DV ç
Q ¾�V ä U Q9µTQ ½ R é R ¼R¸�»mV
â éHë Q<ç
R�ð+Q]Q]\câ ëWë ç U Q »W½"· R�µ ¾ ânç » R ½o½ Q ¶ Q VZV ânµ ¸ ç
R ¾ ânð+Q V â · Q ¼ Q ¶9»mV�» R ½�V@»W½ ç U Q » µ U Q`â ¼ ¿
$ U ânçBç ¸ \dQ V R ·?V \^Q ¶9»'%K¶ ânç » R ½�V ânµTQ ½ Q]Q ¼ Q ¼ ç
R V�º \�\dR�µ�ç U=ºR¾ â ½�VB»W½�VZ¸DV ç
Q ¾�V â · Q9ç ¸ Q ½"¹�»W½ Q]Q9µ »m½"¹ â ½R¼

R+\dQ9µYânç » R ½�Vk� y Q V�»\¹�½>¼ Q ¶9»mV�» R ½WV ânç5Q`â ¶eU�V ç�â ¹ Q ¾^º�V ç é Q ¾ â-\�\dQ ¼�»m½ ç
Rzç U Q ¹ R�â ëmV â ½R¼>¶ R ½�V çZµYâ »W½ ç V ç U Q ¸ ânµTQ
¼ Q9µ »Wá Q ¼ ç
R V ânç »mVZ·P¸�ñ ä » ç U Q`ânµ ëW» Q9µ ¼ Q ¶9»mV�» R ½�Vv¾ â-\�\dQ ¼ R�µ8çZµYâ ¶ Q ¼ ç
R ë ânç
Q9µ V ç�â ¹ Q V R · ç U Q@\HµTR ¶ Q VZV ¿*æ U Q�µZQ V�ºRë ç
VTU R ºHëW¼Gé Q	â V Q`â ¾�ë Q VTV â ½R¼E¹ â-\ ë Q VTV µTQ ¶ R�µ ¼ R · ç U Q=\RµZR ¹ µTQ VTV�» R ½E· µTR ¾�UR»W¹:U�ò�ë Q á Q ë µTQ ï=ºR» µTQ ¾ Q ½ ç V<¼ Rãä ½ ç
R
¶ R ¾ \dR ½ Q ½ ç�µTQ ï�ºH» µTQ ¾ Q ½ ç V â ½R¼E¼ Q V�»\¹�½WV R�µpR+\dQ9µYânç » R ½ â ë \RµTR ¶ Q ¼Rº µTQ V ¿Bæ U Q^µYânç » R ½ â ë Q é Q UR»m½R¼ ç U Q ¼ Q V�»\¹�½
¼ Q ¶9»mVY» R ½�V<½ Q]Q ¼�V ç
R é Q	µTQ ¶ R�µ ¼ Q ¼h»W½ âoä@â ¸ ç U ânç »mV Q`â V�»Wë\¸ µTQ9çZµ » Q á â éHë Q é=¸ ç U R V Q�µTQ á�» Q9ä »m½"¹ R�µ ¶ZU â ½R¹�»W½"¹
ç U Q VZ¸DV ç
Q ¾ ¼ Q V�»\¹�½ ¿�æ U Q V \dQ ¶9»&%K¶ ânç » R ½�V3¾�ºWV ç�â ëoV R VYº \�\dR�µ�çjç U Q á ânµ » R º�V ç ¸ \^Q V R ·M· R�µ ¾ â ë â ½R¼G»W½"· R�µ ¾ â ë
â ½ â ë\¸DV�»mVjºWV Q ¼ ç
R ¼ Q ¶9»W¼ Q é Q9ç�ä�Q]Q ½ â ë ç
Q9µ ½ ânç »\á Q ¼ Q VY»\¹�½�V â ½R¼ ç
R á Q9µ »\·P¸ ç U QzµTQ V�ºRë ç V R · ç U Q ¼ Q V�»W¹�½ \RµTR ¶ Q VTV ¿
� »W½ â ëWëW¸�ñBV \dQ ¶9»&%p¶ ânç » R ½�VB¾^º�V ç^â VTV�»mV ç »W½ ç U Q ¶ R�R�µ ¼R»W½ ânç
Q ¼h¼ Q VY»\¹�½ R · ç U Q ¶ R ¾ \dR ½ Q ½ ç ·�ºR½R¶ ç » R ½WV â ½R¼ ç U Q
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Agree on system goals

Identify constraints on how goals can be achieved

Identify hazards
Formulate system−level safety and non−safety constraints

Define accidents (unacceptable losses)

Select a system architecture
Architectural trade analysis
Preliminary hazard analysis

Identify environmental assumptions
Create a concept of operations
Perform a preliminary operator task analysis

Implementation (construction and manufacturing

Document System Limitations
Perform final safety assessment

Safety Certification

Field testing, installation, and training

Refine safety constraints and functional requirements
Identify preliminary safety control structure
Perform STPA

Operations, including maintenance and upgrades
Change analysis
Incident and accident analysis
Performance monitoring
Periodic audits

Decommissioning

Refine goals into  testable and achievable system−level functional requirements

Safety−driven system design and analysis
Make system−level design decisions to satisfy functional requirements 
and safety constraints.
Define component responsibilities
Identify potentially iunsafe control actions and restate as constraints 
on system and component behavior
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â ¸ â ë'¯DVT·mV ¶=Q9ç U R ¹�V ç U ânçp®9â ¸Eé Q^â-\W\ ëm· Q ¹ ânç�ç U ânç<ç · ¶=Q ñ�¹ R ¸ R�ç�Q ìD·oV ç]º!{ » ç · ° ·m¸ °iR+±Z¶Xânç · R ¸ â é R » ç V â-°iQ9ç ¯
ä�Q]±TQ^â á â ·më â éHë QSQ`â-± ë'¯�ñ�· ç�®)R »Rëm¹cé Q »�V Q ¹�·m¸ ç U Q V Q ë Q¦®�ç · R ¸ \�±TRD®)Q VTV â ¸�¹hU â ö â-± ¹�V ®)R »Rëo¹�é Q!Q ëo· ¶ ·m¸ ânç
Q ¹�én¯
ç U Q V Q ë Q¦®�ç · R ¸ R+°jâ-\�\�±ZR+\�± · ânç
Q	â-±Z® U�· ç
Q¦®�ç » ±Yâ ë R+\Rç · R ¸�V R+±!¶ · ç · ²�ânç
Q ¹ Q`â-± ë'¯ ä U Q ¸ ç U Qt®)R V ç!R+° ¹ R ·m¸ ² V R ·mV
¶ » ® Uhë Q VTV ç U â ¸hë ânç
Q]± ·m¸ ç U Q V
¯�V ç
Q¦¶ ëm· °iQ=® ¯ ® ë Q+º�¬cânð ·m¸ ² é â VT· ® ¹ Q VT· ² ¸ ® U â ¸ ²+Q V!¹ Rãä ¸�V ç
±TQ`â+¶ é Q¦®)R:¶=Q V
·m¸ ®)±ZQ`â VT·m¸ ² ë'¯ ®)R V ç ëm¯ â ¸�¹S¹�·mV ± » \Rç ·\á Q,â V�¹ Q á Q ë R+\s¶=Q ¸ çB\�±TR+²+±ZQ VTV Q V â ¸�¹Cñ R+°Pç
Q ¸Cñ ®)R:¶=\�±TR:¶ ·mV Q VB·m¸�V â-°�Q9ç ¯ ¶ »�V ç
é Q_â+®]®)Q]\Rç
Q ¹ ç U ânç#®)R »Rëm¹=U â á Q é Q]Q ¸ Q ëm· ¶ ·m¸ ânç
Q ¹=· ° V â-°�Q9ç ¯=U â ¹	é Q]Q ¸ ®)R ¸�VT·o¹ Q]±TQ ¹=·m¸ ç U Q�Q`â-± ë'¯ â-±e® U�· ç
Q¦®�ç » ±Yâ ë
Q á â ëm» ânç · R ¸ \W±TR�®)Q VZV º
$ U�·Wë Q · ç ·mV ±TQ ë ânç ·\á Q ëm¯ Q`â VT¯ ç
R ·o¹ Q ¸ ç · ° ¯�U â ö â-± ¹�V ânç V
¯�V ç
Q¦¶�®)R ¸ ®)Q]\Hç · R ¸Cñ \^Q]±Z°�R+±Z¶ ·m¸ ²zâ U â ö â-± ¹ R+±�± ·mV ð

â VTV Q VZV ¶=Q ¸ ç é Q]°iR+±TQXâ ¹ Q VZ· ² ¸[·mV â á â ·Wë â éKë Q ·mV ¶=R+±TQ�\�±TR éKë Q¦¶Xânç · ®-º��@ç é Q V ç ñ R ¸Rëm¯ â á Q]± ¯ ±TR » ² U Q V ç · ¶Xânç
Q
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SEVERITY

A

B

C

D

E

F

Frequent

Moderate

Occasional

Remote

Unlikely

Impossible

Catastrophic Critical Marginal Negligible

I−A

I−B

I−C

I−E

I−F

II−A

II−B

II−C

II−D

II−E

II−F

III−A

III−B

III−C

III−D

III−E

III−F

IV−A

IV−B

IV−C

IV−D

IV−E

IV−F

I−D

IVIIIIII

LIKELIHOOD

� · ² » ±TQ ô ,Dº J"å � ê ç�â ¸�¹ â-± ¹ ã ·mV ðt¬Gânç
± ·�ì

·mV \dR VTVT·\éHë Q+º ã ·mV ð ·mVf»�VT» â ëWë'¯¼¹ Q %s¸ Q ¹ â V âH®)R:¶ éW·m¸ ânç · R ¸ R+° V Q á Q]± · ç ¯ â ¸W¹|ëm· ð+Q ëm·mU R�R ¹ º � V ç U Q V QGç�ä�R
¹�· zdQ]±TQ ¸ ç ï�» â ëm· ç · Q V g V Q á Q]± · ç ¯ â ¸�¹?ëm· ð+Q ëm·mU R�R ¹ jd®9â ¸�¸ R�ç é Q?®)R:¶ éW·o¸ Q ¹ ¶Xânç U Q¦¶Xânç · ®9â ëmë'¯�ñ ç U Q ¯ â-±TQ�®)R:¶�¶=R ¸Rë'¯
ï�» â ëm· ç�ânç ·\á Q ëm¯ ®)R:¶ éW·m¸ Q ¹ »�VT·o¸ ²�â�± ·mV ð�¶Xânç
± ·�ì º � · ² » ±TQ ô ,Dº J¼VZU R!ä V â�°�â · ± ëm¯¼V ç�â ¸�¹ â-± ¹ °�R+±Z¶ °�R+± VT» ® U
â<¶Xânç
± ·�ì º L · ² U�ò�ë Q á Q ë�U â ö â-± ¹�V â-±TQ % ± V ç ·m¹ Q ¸ ç ·&% Q ¹ â ¸�¹Cñ °iR+±«Q`â+® U ·m¹ Q ¸ ç ·&% Q ¹ U â ö â-± ¹�ñ â ïn» â ëo· ç�ânç ·\á Q
Q á â ëm» ânç · R ¸«·oV \^Q]±Z°�R+±Z¶�Q ¹lén¯ ® ë â VTVT· ° ¯D·m¸ ²?ç U Q U â ö â-± ¹ â+®]®)R+± ¹�·o¸ ²	ç
R · ç V�V Q á Q]± · ç ¯ â ¸�¹�ëm· ð+Q ëm·mU RnR ¹ º
$ U�·Wë Q V Q á Q]± · ç ¯ ®9â ¸�»�VT» â ëWëm¯>é Q!Q á â ëm» ânç
Q ¹h»�VZ·m¸ ²Xç U Q�ä5R+± V ç@\dR VTVZ·\éHë Q�®)R ¸�V Q ïn» Q ¸ ®)Q V R+°,ç U ânç U â ö â-± ¹Cñ

ëm· ð+Q ëo·mU R�R ¹[·mV â ë ¶=R V ç^â ë ä8â ¯�V�»�¸ ð ¸ Rãä ¸ â ¸�¹�ñ â-±T² » â éHë'¯�ñ�»�¸ ð ¸ R!ä@â éHë Q�°iR+±�®)R:¶=\ ë Q ì�V
¯DV ç
Q¦¶ V�é Q]°�R+±TQiâ ¸Ý¯
V
¯DV ç
Q¦¶ ¹ Q VT· ² ¸¹ Q¦® ·mVT· R ¸WV�U â á Q é Q]Q ¸ ¶�â ¹ Q+º_æ U Q�\�±TR éHë Q¦¶ ·mV Q á Q ¸ ä�R+± V Q é Q]°iR+±TQ�â V
¯DV ç
Q¦¶eâ-±e® U�· ç
Q¦®�ç » ±TQ
U â V?é Q]Q ¸�V Q ë Q¦®�ç
Q ¹ º ê R:¶=Q�\�±TR é â éW·Wëm·mV ç · ® ·m¸ °iR+±Z¶Xânç · R ¸H·oV=»�VT» â ëWëm¯ â á â ·Wë â éHë Qoâ é R » ç=\ Un¯DVT· ®9â ë Q á Q ¸ ç V`ñ R+°
®)R » ± V Q ñ â ¸�¹ U�·mV ç
R+± · ®9â ë�·m¸ °iR+±Z¶Xânç · R ¸ ¶Xâ ¯ ç U Q]R+±TQ9ç · ®9â ëWë'¯é Qtâ á â ·Wë â éHë Q+º<{ » ç ¸ Q9ä V
¯DV ç
Q¦¶ V â-±ZQ »�VT» â ëmë'¯
é Q ·m¸ ²�®)±ZQ`ânç
Q ¹cé Q¦®9â »�V Q�Q ìx·mV ç ·m¸ ² V
¯DV ç
Q¦¶ V â ¸�¹_¹ Q VT· ² ¸�V â-±TQ ¸ R�ç�â ¹ Q ï�» ânç
Q^ç
Riâ+® U�· Q á Q?ç U Q V
¯DV ç
Q¦¶ ²+R�â ëoV9ñ
â ¸�¹ ç U Q ¸ Q9ä V
¯DV ç
Q¦¶ V ä ·mëWë \W±TR é â éHë'¯�»WV Q ¸ Q9ä}ç
Q¦® U�¸ R ë R+² ¯ â ¸�¹�¹ Q VZ· ² ¸ °�Q`ânç » ±ZQ V ç U ânç ëm· ¶ · çvç U Q<â+®]® » ±Yâ+® ¯
R+° U�·mV ç
R+± · ®]®9â ë¡·o¸ °�R+±e¶Xânç · R ¸ º � R+±FQ ì â+¶=\ ë Q ñ^U�·mV ç
R+± · ®9â ë�·m¸ °iR+±Z¶Xânç · R ¸ â é R » ç�ç U Q ëm· ð+Q ëm·oU RnR ¹ R+°\�±TR+\ »RëmVT· R ¸"ò
±TQ ë ânç
Q ¹Gë R VTV Q V ¶Xâ ¯«¸ R�ç é Q�â+®]® » ±Yânç
Q�°�R+± ¸ Q9ä V \Hâ+®)Q¦®)±Yâ-°Pç ¹ Q VT· ² ¸�V@»�VT·m¸ ² ¸n» ® ë Q`â-±A\�±TR+\ »RëmVT· R ¸ º êD· ¶ ·Wë â-± ëm¯�ñ
U�·mV ç
R+± · ®9â ë�·m¸ °iR+±Z¶Xânç · R ¸ â é R » çXç U Q�Q]±T±TR+± V â · ±Xç
±qâ   ®«®)R ¸ ç
±TR ëWë Q]± V ¶Xânð+Q U â V�¸ R�±TQ ë Q á â ¸ ®)Q«°iR+± ¸ Q9ä�â · ±
ç
±Yâ   ®!®)R ¸ ç
±TR ëKV
¯DV ç
Q¦¶ V9ñ ä U Q]±TQ<ç U Qzç ¯ \dQpR+°�Q]±T±TR+± V ¶Xâ ¯ ® U â ¸ ²+Q ¹ ±Yâ+¶�ânç · ®9â ëWë'¯ º

æ U Q ·m¸ ®)±TQ`â VT·m¸ ² »�V Q�R+° V R+°�ç ä8â-±TQ ·o¸ ¶=R V ç�®)R:¶�\ ë Q ìSVT¯�V ç
Q¦¶ V ®)R:¶�\ ëm· ®9ânç
Q V ç U Q VT· ç » ânç · R ¸ ° » ±�ç U Q]±¦ºB¬ » ® U
R+±#Q á Q ¸ ¶=R V ç5R+°[ç U Q V R+°Pç�ä@â-±TQ ·m¸ ç U Q V
¯�V ç
Q¦¶.ä ·Wëmë�é Q ¸ Q9ä|â ¸�¹tU â á Q ¸ R U�·oV ç
R+± · ®9â ëx»�V â-²+Q ·m¸ °iR+±Z¶Xânç · R ¸ ºKv ¸
â ¹�¹�· ç · R ¸Cñ:V ç�ânç ·mV ç · ®9â ë ç
Q¦® UW¸�·Wï�» Q V ç U ânçMâ VTVZ» ¶=Q�±Yâ ¸W¹ R:¶ ¸ Q VTV â-±ZQ ¸ R�ç,â-\�\ ëo· ®9â éHë Q8ç
R V R+°Pç�ä@â-±TQ ¹ Q VT· ² ¸S( â!ä V º
ê R+°Pç�ä@â-±TQBâ ¸�¹�¹W· ² · ç�â ëdV
¯DV ç
Q¦¶ V â ëmV R ·o¸ ç
±TR ¹�» ®)Q ¸ Q9äuä@â ¯DV °iR+± U â ö â-± ¹�V ç
R=R�®]® » ± ñ�·m¸ ® ëm»�¹W·m¸ ² ¸ Q9ä}ç ¯ \dQ V R+°
®)R:¶=\dR ¸ Q ¸ ç ·m¸ ç
Q]±Yâ+®�ç · R ¸ â+®]® ·o¹ Q ¸ ç V º ê â-°iQ9ç ¯�·mV â V
¯DV ç
Q¦¶å\W±TR+\dQ]±�ç ¯�ñ â ¸W¹Cñ â V â-±T² » Q ¹_·m¸ ½1â-±�ç�v ñ ®)R:¶ éW·o¸�·m¸ ²
ç U QS\�±TR é â és·Wëm· ç ¯ R+°�°�â ·Wëm» ±TQ�R+°Mç U Q V
¯DV ç
Q¦¶ä®)R:¶=\dR ¸ Q ¸ ç V ç
R é Q »�V Q ¹U â V�ëm· çZç ë Q!R+± ¸ R�±ZQ ë ânç · R ¸�VTUW· \tç
Rlç U Q
V â-°iQ9ç ¯ R+°dç U Q V
¯DV ç
Q¦¶Çâ V â	ä U R ë Q+º
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æ U Q]±TQgâ-±TQ ¸ Rwð ¸ Rãä ¸ R+±tâ+®]®)Q]\Rç
Q ¹ ± · ²+R+±TR »�V R+± V ® · Q ¸ ç ·&% ®cä8â ¯�V ç
R�R é ç�â ·m¸ \�±TR é â és·Wëm·mV ç · ®�R+±�Q á Q ¸
VT»"éx� Q¦®�ç ·\á Q ëm· ð+Q ëm·mU R�R ¹�·m¸ °iR+±Z¶Xânç · R ¸S»�VT·o¸ ² UW·mV ç
R+± · ®9â ë�¹ ânç�âFR+±Mâ ¸ â ëm¯�VT·oVB·o¸ ç U Q�®9â V Q�R+° ¸ R ¸�ò ±qâ ¸�¹ R:¶ °Pâ ·mëm» ±TQ V
â ¸�¹�V
¯DV ç
Q¦¶ ¹ Q VT· ² ¸ Q]±Z±TR+± V9ñ^·m¸ ® ëm»�¹W·m¸ ² »�¸�V â-°iQ V R+°Pç�ä@â-±TQ é Q U â áD· R+±¦º $ U Q ¸ °�R+±e®)Q ¹ ç
R�®)R:¶=Q » \�ä · ç U_VT» ® U
Q á â ëm» ânç · R ¸�V`ñ Q ¸ ² ·m¸ Q]Q]± ·m¸ ² �T»�¹ ²:¶=Q ¸ ç ·mV#»�VT» â ëWëm¯�»�V Q ¹�ñ ä U�· ® U�·m¸ ¶�R V ç5®9â V Q V â+¶=R »�¸ ç V ç
R�\ »RëWëo·m¸ ² ¸n» ¶ é Q]± V
R » ç�R+°Mç U Q?â · ± ñ R+°�ç
Q ¸h·m¸x(s» Q ¸ ®)Q ¹�én¯ \dR ëm· ç · ®9â ë â ¸�¹ R�ç U Q]± ¸ R ¸�ò ç
Q¦® U�¸�· ®9â ë °�â+®�ç
R+± V º ê Q ë Q¦®�ç · R ¸ R+°,â V
¯DV ç
Q¦¶
â-±Z® U�· ç
Q¦®�ç » ±TQ^â ¸�¹ Q`â-± ë'¯ â-±Z® UW· ç
Q¦®�ç » ±Yâ ë ç
±Yâ ¹ Q�Q á â ëm» ânç · R ¸�V R ¸�VT» ® U â é â VT·mV@·mV�ï�» Q V ç · R ¸ â éHë Qzâ ¸�¹ \dQ]± U â-\ V
R ¸ Q�±ZQ`â V R ¸ ä Un¯ ± ·mV ð »WVT» â ëWë'¯t¹ RnQ VA¸ R�ç�\ ë â ¯ â�\�± · ¶Xâ-± ¯ ±TR ë Q ·m¸ ç U Q�Q`â-± ë'¯ â-±Z® UW· ç
Q¦®�ç » ±Yâ ë ç
±qâ ¹ Q�\�±TRD®)Q VTV º
� ë ç
Q]± ¸ ânç ·Wá Q V ç
Rlç U Q V ç�â ¸W¹ â-± ¹ ± ·mV ð«¶Xânç
± ·�ì â-±TQ�\dR VTVT·\éHë Q ñHéW» ç3ç U Q ¯ ç
Q ¸�¹ ç
R é Q^â-\W\ ëm· ®9ânç · R ¸V \dQ¦® ·&% ®

â ¸�¹�V R�¶ »�V ç é Q�®)R ¸�V ç
± » ®�ç
Q ¹ °iR+±�Q`â+® U�¸ Q9ä V
¯DV ç
Q¦¶�º � R+±�¶�â ¸Ý¯¼V
¯DV ç
Q¦¶ V9ñ ç U Q »�V Q�R+° V Q á Q]± · ç ¯ â ë R ¸ Q
·mV R+°Pç
Q ¸ â ¹ Q ïn» ânç
Q>ç
R_®9ânç
Q]²+R+± ·\ö Qiç U Q U â ö â-± ¹�V�·m¸ ç
±qâ ¹ Q V ç »�¹W· Q V º�æjä�R«Q ì â+¶=\ ë Q V R+°�R�ç U Q]±�â ë ç
Q]± ¸ ânç ·\á Q V
â-±TQ�\�±TQ V Q ¸ ç
Q ¹_U Q]±ZQ ñ R ¸ Q!®)±ZQ`ânç
Q ¹ °iR+±3â » ²:¶=Q ¸ ç
Q ¹ â · ±_ç
±qâ   ®!®)R ¸ ç
±TR ë ç
Q¦® U�¸ R ë R+² ¯ â ¸�¹ ç U Q!R�ç U Q]±�®)±ZQ`ânç
Q ¹
â ¸�¹h»�V Q ¹[·o¸ ç U Q�Q`â-± ëm¯ â-±Z® U�· ç
Q¦®�ç » ±Yâ ë ç
±qâ ¹ Q V ç »�¹x¯ R+°@è�� ê ��® V ½�±ZR � Q¦®�ç!��R ¸�V ç
Q ëWë ânç · R ¸Cñ ç U Q�\�±ZR+²+±Yâ+¶ ç
R
±TQ9ç » ± ¸ ç
RXç U Q!¶=R�R ¸ â ¸�¹�ë ânç
Q]±�²+R�R ¸ ç
R�¬câ-± V º,æ U Qp±ZQ`â ¹ Q]± ·mV Q ¸ ®)R » ±Yâ-²+Q ¹ ç
Rt®)R:¶=Q » \oä · ç U ç U Q · ±�Rãä ¸
¶=Q9ç U R ¹�V â-\�\W±TR+\�± · ânç
QF°iR+±_ç U Q · ±�\Kâ-±�ç · ® »Rë â-±_â-\W\ ëm· ®9ânç · R ¸ º1æ U QFQ ì â+¶=\ ë Q V â-±TQ ¸ R�ç�¶�Q`â ¸ ç_ç
R é Q ¹ Q %^¸�· ç ·\á Q
éW» ç VZ· ¶=\ ë'¯t·WëWëm»�V ç
±Yânç ·\á Q�R+°Aä U ânç ·mV \dR VTVT·\éKë Q+º
ì]í}î�ïåð�ñfò ���ôóXõ÷ö ï¿î�ø}ùªú6øäûmòCø�ü8ý&þäò|ÿ��}üDûmòCï �ôó ý�������î��
	���øäû���äñ\ìÕø���îø�	xòCïåòæøäûmü
î ¸WU â ¸ ®)Q¦¶=Q ¸ ç V ç
REç U Qoâ · ±?ç
±Yâ   ®�®)R ¸ ç
±ZR ë g¨�*æ@��j V
¯DV ç
Q¦¶ â-±TQ »�¸�·Wï�» Q ·m¸ ç U ânç	ç U Qt\W±TR éHë Q¦¶ ·mVS¸ R�ç?ç
R
®)±TQ`ânç
Qlâ ¸ Q9ä�R+± V â-°iQ]± VT¯�V ç
Q¦¶ éW» çBç
R¶Xâ ·m¸ ç�â ·m¸ ç U Q á Q]± ¯�U�· ² U�ë Q á Q ë R+° V â-°iQ9ç ¯�éW»�·Wë ç ·m¸ ç
R�ç U Q�® » ±T±TQ ¸ ç
V
¯DV ç
Q¦¶ å æ U Q�²+R�â ë?·mV ç
R ¸ R�ç ¹ Q]²+±Yâ ¹ Q V â-°iQ9ç ¯ ºEæ U Qt± ·mV ð ëm· ð+Q ëo·mU R�R ¹ Q V ç · ¶Xânç
Qf®9â ¸é Q�±ZQ V ç�ânç
Q ¹Cñ�·m¸ ç U�·mV
®9â V Q ñ â V ç U Q ëm· ð+Q ëm·oU RnR ¹ ç U ânç V â-°iQ9ç ¯ ä ·WëWë1é Q ¹ Q]²+±qâ ¹ Q ¹�é�¯ ç U Qt\�±TR+\dR V Q ¹ ® U â ¸ ²+Q V â ¸W¹}¸ Q9äÙç
R�R ëmV º�æKR
ç�â+®�ð ë Q>ç U�·mV \�±ZR éHë Q¦¶ ñ ä�Qt®)±TQ`ânç
Q ¹ â V Q9ç�R+°?®)± · ç
Q]± · âlç
R é Q »�V Q ¹�·m¸ ç U Q�Q á â ëm» ânç · R ¸ R+° ëm· ð+Q ëm·mU RnR ¹ º��0æ U Q
®)± · ç
Q]± · â!±qâ ¸ ð+Q ¹lá â-± · R »�V�U�· ² U"ò�ë Q á Q ë â-±Z® U�· ç
Q¦®�ç » ±Yâ ë�¹ Q VT· ² ¸ °iQ`ânç » ±TQ V R+°dç U QF\�±TR+\dR V Q ¹�V Q9ç�R+°B�*æ@�|ç
R�R ëmV R ¸
â á â-± · Q9ç ¯ R+°B°Pâ+®�ç
R+± V ±TQ ë ânç
Q ¹ ç
R�± ·mV ð ·m¸ ç U Q V Q VT¯�V ç
Q¦¶ V ºMæ U Qp±Yâ ¸ ð ·m¸ ²^ä@â V_ï�» â ëm· ç�ânç ·Wá Qzâ ¸�¹ ¶=R V çA®)± · ç
Q]± · â
ä�Q]±TQ�±Yâ ¸ ð+Q ¹ â V=U â áD·m¸ ² ë Rãä ñ ¶=Q ¹�·o» ¶ ñ R+± U�· ² U�· ¶=\Hâ+®�ç�R ¸ ç U Q ëm· ð+Q ëm·mU R�R ¹ R+° V â-°�Q9ç ¯é Q ·m¸ ² ¹ Q]²+±qâ ¹ Q ¹
°i±TR:¶Óç U Q® » ±T±ZQ ¸ ç ë Q á Q ë º � R+±lç U Q�¶Xâ � R+± · ç ¯ R+°�°�â+®�ç
R+± V9ñ ¯Zë R!ä ° ¶=Q`â ¸ ç ·m¸WVT· ² ¸�·&% ®9â ¸ ç=R+± ¸ R}® U â ¸ ²+Q ·m¸
V â-°iQ9ç ¯ ä · ç U ±TQ V \dQ¦®�ç?ç
RGç U ânçS°�â+®�ç
R+± ·m¸ ç U Q ¸ Q9ä á Q]± VT»�V ç U Q�® » ±T±TQ ¸ ç V
¯�V ç
Q¦¶ ñô¯ ¶=Q ¹�·o» ¶ °_¹ Q ¸ R�ç
Q ¹ ç U Q
\dR�ç
Q ¸ ç · â ë °�R+±8â!¶ ·o¸ R+±�® U â ¸ ²+Q ñ â ¸�¹å¯
U�· ² Ub°pVZ· ² ¸�·&% Q ¹ \dR�ç
Q ¸ ç · â ë °iR+±vâ VT· ² ¸�·&% ®9â ¸ ç�® U â ¸ ²+Q ·o¸=V â-°�Q9ç ¯ º#¬Gâ ¸Ý¯
R+°�ç U Q«®)± · ç
Q]± · â ·o¸�á R ë\á Q U�» ¶Xâ ¸�� â » ç
R:¶Xânç · R ¸<·o¸ ç
Q]±Yâ+®�ç · R ¸ â V �*æ@� ·oV â á Q]± ¯HU�» ¶Xâ ¸"òl·m¸ ç
Q ¸WVT·\á Q V
¯DV ç
Q¦¶
â ¸�¹ ç U Q ¸ Q9ä�°iQ`ânç » ±TQ Vvé Q ·m¸ ²�\�±ZR+\^R V Q ¹�·m¸�á R ë\á Q ¹ \�± · ¶Xâ-± ·Wë'¯�¸ Q9ä0â » ç
R:¶�ânç · R ¸ ç
R^â VTVZ·mV ç U�» ¶Xâ ¸ â · ±,ç
±qâ   ®
®)R ¸ ç
±TR ëWë Q]± V º L Q]±TQ�â-±TQ�Q ì â+¶=\ ë Q V R+°dç U Q ëo· ð+Q ëm·mU R�R ¹>ë Q á Q ë ®)± · ç
Q]± · â »WV Q ¹Cå
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� ì=<�ò$	_û>.� û��@òéø@ò�� ü?.�hû9�Vî���ò@� ö ø�	xû8ý�ø@ü
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Q ¹Xén¯ è · ®)R ë â V y »Hë â+®vâ ¸W¹ R�ç U Q]± V â V \Hâ-±�çBR+°Kâ ¸ ¬v(æâ ¸W¹ y ±qâ-\^Q]±bAâ éWV ®)R ¸�ò
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� · ² » ±TQ ô ,Dº ^ º#� V�·mV ç U Q@®9â V Q�ânç,ç U Q é Q]² ·m¸�¸�·o¸ ²FR+°�â ¸Ý¯ \�±ZR � Q¦®�ç ñD·m¹ Q ¸ ç · ° ¯�·m¸ ² V
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Incorrect propulsion/trajectory/control during course change burn

ID# Phase Hazard

RE3
RE2
RE1

AC1

G1
G2
G3
G4
G5
G6
G7
G8

PL2
PL1

L1
L2
L3

E1

AS1
AS2
AS3
AS4

T1

D1
D2
D3

General
General
General
General
General
General
General
General

Pre−Launch
Pre−Launch

Launch
Launch
Launch

EVA in Space

Assembly
Assembly
Assembly
Assembly

Descent
Descent
Descent

Ascent

Flammable substance in presence of ignition source (Fire)
Flammable substance in presence of ignition source in cnofined space (Explosion)
Loss of life support Iincludes power, temperature, oxygen, air prressure, food, water, ...)
Crew injury or illness
Solar or nuclear radiation exceeding safe levels

Loss of attitude control
Engines do not ignite

Damage to payload
Launch delay (due to weather, pre−launch test failues, etc.)

Incorrect propulsion/trajectory/control during ascent
Loss of structural integrity (due to aerodynamic loads, vibrations, etc.)
Incorrect stage separation

Collision (micrometeroids, debris, during rendezvour or separation maneuver, etc.)

Incorrect propulsion/control during rendezvous
Inability to dock
Inability to achieve airlock during docking
Inability to undock

Inability to undock
Incorect propulsion/trajectory/control during descent

Incorrect stage separation (including awcent module disconnecting from descent stage)

Loss of structural integrity (due to inadequate thermal control, aerodynamic loads, vibrations, etc.)

AC2 Ascent Incorrect propulsion/trajectory/control during ascent
AC3 Ascent Loss of structural integrity (due ti aerodynamic loads, vibrations, etc.)

S1 Surface Ops
Surface Ops
Surface Ops

S2
S3 Eequipment damage (including related to lunar dust)

Crew members lost on Moon/Mars surface during EVA
Crew members stranded on Moon/Mars  surface during EVA (Extra Vehicle Activity)

NP1 Nuclear Power
Nuclear Power
Nuclear Power

NP2
NP3

Nuclear fuel released on Earth surface
Insufficient power generation (reactor does not work)
Insufficient reactor cooling (leading to reactor meltdown)

Inability to undock
Incorrect propulsion/trajectory/control during descent
Loss of structural integrity (due to inadequate thermal control, aerodynamic loads, vibrations, etc.)

Re−Entry
Re−Entry
Re−Entry

Astronaut lost in space

Course Change

Severity
MH

4 3 4
4 3 3
4 3 3

4 3 3
4 3 3
4 4 2

2
4
4

3
3
3

3
3
3

4
4
4

3
3
3

3
3
3

4 4 4
4
4

4
4

4
3

4 4 3

4
1
1
4

4
4
4
4

3
3
3
4

4 4 1

4
4
4 4 4

44
4 4

1 4 1
2 3 3

4 4 2
44 4
444

3 3 2
4 4 1

444
4 4 4

444

E

� · ² » ±ZQ ô ,Dº ^=å@ê�¯DV ç
Q¦¶ ò b¡Q á Q ë L â ö â-± ¹�V â ¸W¹ � VZV R�® · ânç
Q ¹cê Q á Q]± · ç · Q V

Minor Injury or illness

Level
Severity Human Mission Equipment

No /insignificant injury or illness1

4
3
2

All mission objectives completed
Minor mission objectives incomplete
Major mission objectives incomplete

System loss
Major system damage
Minor system damage
No/insignificant damage

Mission abort or mission lossLoss of Life
Severe Injury or Illness

� · ² » ±TQ ô ,Dº À=å � »�V ç
R:¶ ê Q á Q]± · ç ¯�ê ®9â ë Q�°iR+±_ç U Q��jâ ¸�¹�·m¹ ânç
Q��@±Z® U�· ç
Q¦®�ç » ±TQ V � ¸ â ëm¯�VT·oV
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inusfficient radiator heat rejection

Pre−Launch Launch
To−Space

Assembly
In−Space

Transfer
To−M

Descent
To−M

Exploring
Surface From M

Ascent Transfer
To−E

Arriving
Orbit
In−E

Landing
On−E

Recovery
On−E

Hazard Name:

Mission Phase:
(Circle all appropriate)

Nuclear reactor overheating

Ex: CEV, DAV, rover, etc.

Operation/Event: Ex: docking, lift−off, etc.

Power Generation for surface exploration activities

Vehicle(s)/Systems
Affected:

Surface nuclear power generation, and all systems used on M surface (HAB, DAV, rovers(s), powered equipment)

Subsystem(s) Affected Ex: engine, heat shield, etc.

Nuclear Reactor, cooling subsystem

Severity (1−4):
MissionHuman Equipment Environment

4 4 3 1

Mitigation Strategy: 1. Surface power generation does not rely on nuclear technology

2. Back−up power generation sytem is available for surface operations

Mitigation Priority (1−4)Cost/Difficulty (L,M,H)

4

1

M

H

Accident/Effect
Description:

What potential losses could reslt from the hazard occurrence? What are the worst potential effects, assuming no mitigation
strategies are im[plemented? What damage could result?  Explain the severity ratings provided above.

Nuclear reactor core meltdown would cause loss of power, and possibly radiation exposure. Surface operations
must abort mission and evacuate. If abort is unsuccessful or unavailable at the time, the crew could be lost. All
surface equipment is lost. No environmental impact on Earth.

Hazard Description: Describe the hazard as a system state. What other environmental conditions could influence the effect of the hazard occurrence?

Nuclear reactor operating at temperature above design limits.

Causal Factors/
Assumptions

What conditions allow the hazard to occur? 

TBD. Possible causes include: thermal control system malfunction, solar radiation protection inadequate,
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Reduction of damage to the sysetm if an accident does occur

3
2
1

Control
Reduce Damage

Prevent
Eliminate

Level General Description Detailed Description

Complete eliminate of teh hazard from the design
Reduction of the likelihood that the hazard will occur
Reduction of the likelihood that the hazards results in an accident

4
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�	ÿ�´ ò µ ï µ îzü ´/÷�µ ´��ºÿ îzü ´ ò�ñGø µ ñ/ò)ð�ø/ò �D´3ÿ�´ ñ µ�þ ò ´/÷ ò0ø3ò þdÿ ü�ø ´ ñ µ îzü ´ ø%îzü ´3ÿ¯´/÷ ò � ò0ø�î�ï�ü?ý,ò µ ´ ð¸ñ�ò0øÂð�ø3ò �D´3ÿ îzú ��¶ ò��
úIò0ü ´�´/÷ ò0úPõ

Q�RTS2UVSfº XZY\[^]�_�` Ïq_�[ j²ÌenÐrºn�É¼»qn\r8f|Y\[ j²[
�+ü þ ò ´/÷ ò ¿�µ ø/î þ ñ/ò��~ð�î�ñ/ò0úIò0ü ´ ø µ ü �T� ò0ø/îzï�ü þdÿ ü�ø ´ ñ µ îzü ´ ø ÷�µMÀ ò ¿ ò�ò0ü µ ´�¶ ò µ ø ´#��µ ñ ´ î µ�¶z¶ ù)ø � ò þ î Ä ò � 
 ´/÷ ò%ø3ù�ø ´ ò0ú
� ò0ø/îzï�üqý,ò µ ´ ð�ñ/ò0ø ´/÷�µ ´�¼ î ¶�¶Z¿ ò.ð�ø3ò ��´3ÿ îzú ��¶ ò0úAò0ü ´+´/÷ ò0úFú�ð�ø ´7¿ ò þ ñ/ò µ ´ ò � õ � ø ´ ñGî þd´7´3ÿ�� � �¸ÿ^¼ ü � ò0ø/î�ï�ü
� ñ ÿ�þ ò0ø/ø)îzø�
 ÿ ý þdÿ ð¸ñ�ø/ò�
'ü ÿ�´ ð�ø/ð µ�¶�¶ ùPý,ò µ ø�î ¿�¶ ò�õ � ø � ò0ø/îzï�ü � ò þ îzø/î ÿ ü�ø µ ñ/òIú µ�� ò µ ü �*´/÷ òIø3ù�ø ´ ò0ú ¿ ò ÷�µ0À î ÿ ñ
¿ ò þdÿ úIò0ø ¿ ò ´3´ ò�ñ.ð�ü � ò�ñ�ø ´3ÿ�ÿ�� 
 µ��5� î ´ î ÿ ü�ø µ ü �NþG÷�µ ü¸ï�ò0ø ¼ î ¶z¶%¶ î · ò ¶ ù ¿ òJú µ�� òvîzü ´/÷ òPñ�ò��~ð�îzñ/ò0úIò0ü ´ ø µ ü �
þdÿ ü�ø ´ ñ µ îzü ´ ø0õ ³�÷ òAø � ò þ î Ä1þ�µ ´ î ÿ ü ÿ ý µ ø�ø/ð�ú ��´ î ÿ ü�ø µ ü �q´/÷ òAîzü þ�¶ ð�ø/î ÿ ü ÿ ý ´ ñ µ�þ ò µ ¿ î ¶ î ´ ù ¶ îzü · ø ¼ î ¶z¶�µ ø/ø/î�ø ´ îzü
´/÷ îzø � ñ ÿ�þ ò0ø/ø µ ü � îzüwò0ü�ø/ð¸ñ�î�ü¸ï ´/÷�µ ´ ø µ ý,ò ´ ùwîzø)ü ÿ�´+þdÿ ú � ñ ÿ úAîzø/ò �p¿ ù ¶�µ ´ ò�ñ � ò þ îzø/î ÿ ü�ø µ ü �qþ�÷�µ ü¸ï�ò0ø0õT� ´ îzø
ø/ð¸ñ � ñ�îzø/î�ü¸ï ÷¸ÿ^¼ ��ð�î þ/·�¶ ù ´/÷ ò7ñ µ ´ î ÿ ü µ�¶ ò ¿ ò ÷ îzü �D´/÷ ò � ò þ î�ø/î ÿ ü�ø ´/÷�µ ´°¼ ò�ñ/ò�ú µ�� ò)ò µ ñ ¶ îzò�ñ�îzøÂý ÿ ñ/ï ÿ�´3´ ò0ü8õ

�+ü þ ò ´/÷ ò�ø3ù�ø ´ ò0ú � ò0ø/îzï�ü�ý,ò µ ´ ð¸ñ�ò0ø µ ñ/ò � ò ´ ò�ñGúAîzü¸ò � 
 
 ó � µ üIîzü ´ ò�ñGü µ�¶¸þdÿ ü ´ ñ ÿ�¶ ø ´ ñ�ð þd´ ð�ñ/òÂý ÿ ñ ´/÷ ò�ø3ù�ø ´ ò0ú
î ´ ø3ò ¶ ýVî�ø þdÿ ü�ø ´ ñGð þd´ ò �*µ�¶�ÿ ü¸ï ¼ î ´/÷�´/÷ ò¯îzü ´ ò�ñ/ý µ�þ ò0ø ¿ ò ´²¼ ò�ò0ü ´/÷ ò þdÿ ú �ºÿ ü¸ò0ü ´ ø µ ü �O
|ë � ý¥ð�ü þd´ î ÿ ü µ�¶ ñ/ò���ð�î�ñ/ò��
úIò0ü ´ ø µ ü �½� ò0ø/î�ï�ü þdÿ ü�ø ´ ñ µ îzü ´ ø�
 � ò�ñ�î À ò � ý2ñ ÿ ú ´/÷ ò*ø3ù�ø ´ ò0ú ¶ ò À ò ¶ ñ/ò���ð�î�ñ/ò0úIò0ü ´ ø µ ü ��þdÿ ü�ø ´ ñ µ î�ü ´ ø�
 µ ñ/ò
µ�¶z¶�ÿ�þ�µ ´ ò �P´3ÿA´/÷ ò�îzü � î À î � ð µ�¶ ø3ù�ø ´ ò0ú þdÿ ú �ÿ ü�ò0ü ´ ø�õ

qY¾'��� N �À¿ N �M� � �
� ÷�µ ´	÷�µ ø ¿ ò�ò0ü � ñ/ò0ø3ò0ü ´ ò � ø ÿ ý µ ñ�îzü ´/÷ îzø þG÷�µ���´ ò�ñ ¼�ÿ ð ¶���µ��5� ò µ ñ°îzüaneò À ò ¶ ó ÿ ý µ üpîzü ´ ò0ü ´ ø � ò þ î Ä1þ�µ ´ î ÿ ü8õ
³�÷ ò?ø3ò þdÿ ü �C¶ ò À ò ¶çÿ ý µ üCîzü ´ ò0ü ´ ø � ò þ î Ä1þ�µ ´ î ÿ ü þdÿ ü ´/µ îzü�ø (M'�%(*+$�� Ô $�%<>�F�4O@�0<>.4H@�>x619�$(%²×»´/÷ ò ¿�µ ø/î þ ø3ù�ø ´ ò0ú
� ò0ø/îzï�ü µ ü � ø þ î�ò0ü ´ î Ä1þ+µ ü � ò0ü¸ï�îzü�ò�ò�ñ�îzü¸ï � ñ�îzü þ î ��¶ ò0ø�ü¸ò�ò � ò �P´3ÿAµ�þG÷ î�ò À ò ´/÷ ò ¿ ò ÷�µMÀ î ÿ ñ�ø � ò þ î Ä ò � îzü ´/÷ ò ´3ÿ��
¶ ò À ò ¶ 
 µ ø ¼ ò ¶z¶�µ ø µ üLù � ò�ñGî À ò � ñ/ò���ð�î�ñ/ò0úIò0ü ´ ø µ ü �R� ò0ø/î�ï�ü)ý2ò µ ´ ð¸ñ/ò0øZü ÿ�´ ñ/ò ¶�µ ´ ò �7´3ÿ�´/÷ ò_n'ò À ò ¶ óHñ/ò���ð�î�ñ/ò0úIò0ü ´ ø�õ

� ÷ î ¶ ò ´ ñ µ�� î ´ î ÿ ü µ�¶�� ò0ø/î�ï�ü � ñ ÿ�þ ò0ø�ø3ò0ø þ�µ ü ¿ òAð�ø3ò � 
 Õ�³r� � {=µ ü �4Õ�³l{Y�Á� ñ ÿ^À î � ò ´/÷ ò �ºÿ�´ ò0ü ´ î µ�¶ ý ÿ ñ
ø µ ý2ò ´ ù�� � ñ�î À ò0ü � ò0ø/î�ï�ü8õ-�"ü4ø µ ý,ò ´ ù;� � ñGî À ò0ü � ò0ø/î�ï�ü�
 ´/÷ òJñ/ò Ä ü¸ò0úIò0ü ´¯ÿ ý ´/÷ ò ÷ î�ï ÷ � ¶ ò À ò ¶�÷�µ ¹0µ ñ �æµ ü µ�¶ ù�ø/îzø¯îzø
îzü ´ ò�ñ ´²¼ îzü¸ò �m¼ î ´/÷�´/÷ òqñ�ò Ä ü¸ò0úIò0ü ´Jÿ ý ´/÷ ò�ø/ù�ø ´ ò0ú � ò0ø/î�ï�ü ´3ÿ ï�ð�î � ò ´/÷ ò � ò À ò ¶�ÿ�� úIò0ü ´Pÿ ý ´/÷ ò�ø3ù�ø ´ ò0ú
� ò0ø/îzï�ü µ ü � ø/ù�ø ´ ò0ú µ ñ þ�÷ î ´ ò þd´ ð¸ñ/ò�õ Õ�³u{:�Æþ�µ ü ¿ ò�ð�ø3ò �P´3ÿ ï�ò0ü¸ò�ñ µ ´ ò�ø µ ý,ò � ò0ø/î�ï�ü µ�¶�´ ò�ñ�ü µ ´ î À ò0ø ÿ ñ µ��M��¶ î�ò �
´3ÿI´/÷ ò � ò0ø/îzï�ü µ�¶z´ ò�ñ�ü µ ´ î À ò0øÂï�ò0ü�ò�ñ µ ´ ò � îzüJø ÿ úIò ÿ�´/÷ ò�ñ ¼çµ ù ´3ÿAþdÿ ü ´ îzü�ð µ�¶z¶ ùAò À µ�¶ ð µ ´ ò7ø µ ý,ò ´ ù µ ø ´/÷ ò � ò0ø/î�ï�ü
� ñ ÿ ï�ñ�ò0ø/ø3ò0ø µ ü ��´3ÿ?µ ø/ø/îzø ´ îzüPò ¶ î�úAîzü µ ´ îzü�ï ÿ ñ þdÿ ü ´ ñ ÿ�¶z¶ îzü�ï ÷�µ ¹0µ ñ � ø�îzü ´/÷ ò�ò0úIò�ñ/ï�îzü�ï � ò0ø/îzï�ü�
 µ ø � ò0ø þ ñ�î ¿ ò �
îzü �%÷�µ���´ ò�ñ ì õ

í ÿ ñ ³���+Õ 
 ´/÷ îzø ¶ ò À ò ¶ÿ ý ´/÷ ò)îzü ´ ò0ü ´ ø � ò þ î Äþ�µ ´ î ÿ üDî�ü þ�¶ ð � ò0ø�ø/ð þG÷ ï�ò0ü�ò�ñ µ�¶:� ñ�îzü þ î ��¶ ò0ø µ ø ´/÷ ò ¿�µ ø/î þT*72 �
þdÿ ü þ ò ��´ 
 ¼°÷ î þG÷ îzø%ñ/ò ¶zµ ´ ò ��´3ÿ.µ�¶z¶8´/÷ ò ÷ î�ï ÷ � ¶ ò À ò ¶8µ�¶ ò�ñ ´ îzü¸ïIï ÿ�µ�¶ ø µ ü ��þdÿ ü�ø ´ ñ µ îzü ´ ø ö

Â3ÃYÄ)Å�ÆrÇ7È;ÿ�É�ÅÊÇ7È3Ë�È3Ì�Í�Å�ÆiÎ3Ï�ÈEÐBÇ7ÏÊÑRÒ<Ð<Ó(É)ÈXÐBÌ�Ô�É�Ì�Í7È3Æ1Í+ÐBÕ�Ï�È(Ö`×�Ì)ØSÙ<ÇCÍ7É�Ì�ÐBÍ7È3ÏÊÑ�ÚPÛ�Î3Ù<É�ÏxÔgý�Ì�ÔzÌ)ÙÔtÈÒý�Ì)Å�Í7Å�Ù<ÌRÙBØXÜfÈeÝ�ÍCÇ7È3Ë�È3ÏÊÑzÇ+Ð Ç7È3Þ
Å�Ì�Ð<Ì�ÑuÙ<Ø,Í7Ä�È`Ã�ßYàráÔ)Ù�Î3É)Ë�È3Ì�Í+ÐBÍ7Å�Ù(ÌuÍ7ÙXâ�Ä�Å�Î+ÄzÛ:Ä�Ð(Ô�Ð<Î3Î3ÈeÆCÆ3Ö

ãeÃYÄ)Å�ÆrÇ7È;ÿ�É�ÅÊÇ7È3Ë�È3Ì�Í�Å�ÆiÎ3Ï�ÈEÐBÇ7ÏÊÑRÒ<Ð<Ó(É)ÈXÐBÌ�Ô�É�Ì�Í7È3Æ1Í+ÐBÕ�Ï�È(Ö`×�Ì)ØSÙ<ÇCÍ7É�Ì�ÐBÍ7È3ÏÊÑ�ÚPÛ�Î3Ù<É�ÏxÔgý�Ì�ÔzÌ)ÙÔtÈÒý�Ì)Å�Í7Å�Ù<ÌRÙBØXÜfÈeÝ�ÍCÇ7È3Ë�È3ÏÊÑzÇ+Ð Ç7È3Þ
Å�Ì�Ð<Ì�ÑuÙ<Ø,Í7Ä�È`Ã�ßYàráÔ)Ù�Î3É)Ë�È3Ì�Í+ÐBÍ7Å�Ù(ÌuÍ7ÙXâ�Ä�Å�Î+ÄzÛ:Ä�Ð(Ô�Ð<Î3Î3ÈeÆCÆ3Ö
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³�÷ ò � ñ�îzü þ î ��¶ ò0ø µ ñ/ò ¶ î�ü · ò �C´3ÿ�´/÷ ò�ñ�ò ¶zµ ´ ò �b÷ îzï ÷ ò�ñ ¶ ò À ò ¶ ñ�ò��~ð�îzñ/ò0úIò0ü ´ ø�
 þdÿ ü�ø ´ ñ µ îzü ´ ø�
 µ ø/ø/ð�ú ��´ î ÿ ü�ø�

¶ îzú.î ´/µ ´ î ÿ ü�ø�
 µ ü �v÷�µ ¹0µ ñ �pµ ü µ�¶ ù�ø/î�ø µ ø ¼ ò ¶z¶�µ ø ¶ îzü · ò �v´3ÿ?¶�ÿ^¼ ò�ñ � ¶ ò À ò ¶ ø/ù�ø ´ ò0ú � ò0ø/îzï�ü µ ü ���¸ÿ�þ ð�úIò0ü ´/µ ´ î ÿ ü
µ ü �4´3ÿ*ÿ�´/÷ ò�ñAîzü¸ý ÿ ñ�ú µ ´ î ÿ ü µ ´�´/÷ òPø µ úIò ¶ ò À ò ¶ õ � ø/ø/ð�ú ��´ î ÿ ü�ø¯ð�ø3ò � îzü ´/÷ òJý ÿ ñ�ú¯ð ¶zµ ´ î ÿ ü ÿ ý ´/÷ ò � ò0ø/î�ï�ü
� ñ�î�ü þ î ��¶ ò0øçø ÷¸ÿ ð ¶��Jµ�¶ ø ÿA¿ ò)ø � ò þ î Ä ò �Pµ ´�´/÷ îzø ¶ ò À ò ¶ õ

í ÿ ñ¯ò�� µ ú ��¶ ò�
 � ò0ø/î�ï�ü � ñGîzü þ î ��¶ ò ë õ   ó 
 ñ�ò ¶zµ ´ ò ��´3ÿ ø µ ý,ò ´ ù þdÿ ü�ø ´ ñ µ îzü ´¯Õ5� � � õ ë ø ÷¸ÿ^¼ ü�îzü ´/÷ ò � ñ/ò À î ÿ ð�ø
ø3ò þd´ î ÿ ü � � ò0ø þ ñ�î ¿ ò0ø ÷�ÿM¼ ø3ò0ü�ø3ò�ì+ñ/ò À ò�ñ�ø µ�¶ ø µ ñ/ò ÷�µ ü ��¶ ò �8ö
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ð�ò0ø/î�ï�ü � ñGîzü þ î ��¶ ò ë õ   ó � ò0ø þ ñ�î ¿ ò0ø ´/÷ ò þdÿ ü � î ´ î ÿ ü�ø�ð�ü � ò�ñ ¼°÷ î þG÷ ñ�ò À ò�ñ�ø µ�¶ ø ÿ ý ³���+ÕDµ��¸À îzø ÿ ñGî�ò0ø þ�µ üJñ�ò0ø/ð ¶�´
îzüJîzü þdÿ ú ��µ ´ î ¿�¶ ò	ø3ò0ü�ø3ò0ø µ ü �J¶ ò µ��J´3ÿ�´/÷ ò þ ñ�ò µ ´ î ÿ ü ÿ ý µ�÷�µ ¹0µ ñ �J¿ ù ³���+Õ õ ³�÷ ò �ºÿ îzü ´ ò�ñ ¶zµ ¿ ò ¶ ò � o � �Qw ì� 
îzø ´3ÿ.´/÷ ò ��µ ñ ´°ÿ ý ´/÷ ò ÷�µ ¹0µ ñ �wµ ü µ�¶ ù�ø/îzø µ ü µ�¶ ù ¹ î�ü¸ï ´/÷�µ ´�� ñ ÿ�¿�¶ ò0ú�õ ³�÷ ò ÷�µ ¹0µ ñ �pµ ü µ�¶ ù�ø/îzø �ºÿ ñ ´ î ÿ ü ¶zµ ¿ ò ¶ ò �
o � �Qw ì�  ¼çÿ ð ¶��D÷�µ0À ò µ¯þdÿ ú ��¶ ò0úIò0ü ´/µ ñ/ù �ºÿ îzü ´ ò�ñ ´3ÿ ø3ò þd´ î ÿ ü ë õ   ó õ ³�÷ ò � ò0ø/î�ï�ü � ò þ îzø/î ÿ ü�ø�ú µ�� ò ´3ÿ¯÷�µ ü ��¶ ò
ø/ð þG÷ îzü þdÿ ú ��µ ´ î ¿ î ¶ î ´ îzò0ø µ ñ/ò � ò0ø þ ñ�î ¿ ò � î�ü ë õ   ó õzó�
 ¿ ð ´e´/÷�µ ´r�1µ ñ ´Zÿ ý ´/÷ òçø � ò þ î Ä1þ�µ ´ î ÿ ü¯îzø ÿ ú.î ´3´ ò ��÷ ò�ñ/ò�õ ë õ   ó
µ�¶ ø ÿ?þdÿ ü ´/µ î�ü�ø µ?÷ ù � ò�ñ ¶ î�ü ·w
, �°ò À ò�ñ�ø µ�¶ � { ñ ÿMÀ î � ò0ø3�+� ÿ ñ/ò�� Õ ò �1µ ñ µ ´ î ÿ ü � ´3ÿ.´/÷ ò � ò ´/µ î ¶ ò � ý¥ð�ü þd´ î ÿ ü µ�¶ n'ò À ò ¶ w
¶�ÿ ï�î þA
¥þdÿ ú �ÿ ü�ò0ü ´�¿1¶zµ�þ/·�¿ºÿ �Jñ/ò��~ð�î�ñ/ò0úIò0ü ´ ø�ø � ò þ î Ä1þ�µ ´ î ÿ ü � ð�ø3ò �P´3ÿ î�ú ��¶ ò0úIò0ü ´%´/÷ ò � ò0ø�î�ï�ü � ò þ îzø/î ÿ ü8õ

�"ü¸ý ÿ ñ�ú µ ´ î ÿ ü µ ¿ºÿ ð ´D´/÷ ò µ�¶z¶zÿ�þ�µ ´ î ÿ ü ÿ ý ´/÷ ò0ø3ò � ò0ø/î�ï�ü � ò þ îzø/î ÿ ü�ø ´3ÿ îzü � î À î � ð µ�¶ ø/ù�ø ´ ò0ú þdÿ ú �ºÿ ü¸ò0ü ´ ø
µ ü �w´/÷ ò ¶�ÿ ï�î þ îzü À�ÿ�¶�À ò � îzø ¶�ÿ�þ�µ ´ ò � îzü�n'ò À ò ¶ w,
 ¼°÷ î þ�÷ îzü ´ ð¸ñ�ü ÷�µ ø ¶ îzü · ø ´3ÿJ´/÷ ò�îzú �1¶ ò0úIò0ü ´/µ ´ î ÿ ü ÿ ý ´/÷ ò
¶�ÿ ï�î þ îzü ¶�ÿM¼ ò�ñ ¶ ò À ò ¶ ø�õ	�Ëý µ�þ�÷�µ ü¸ï�ò ÷�µ ø ´3ÿ�¿ òAú µ�� ò ´3ÿwµ ø3ù�ø ´ ò0ú þdÿ ú �ÿ ü�ò0ü ´J
 ø/ð þ�÷�µ ø µ�þG÷�µ ü¸ï�ò ´3ÿpµ
ø ÿ ý ´²¼%µ ñ/ò°ú ÿ�� ð ¶ ò � 
 î ´ î�ø �ÿ ø�ø/î ¿�¶ ò ´3ÿ7´ ñ µ�þ ò ´/÷ òÂý¥ð�ü þd´ î ÿ ü þdÿ ú � ð ´ ò ��¿ ù ´/÷�µ ´ ú ÿ�� ð ¶ ò%ð ��¼çµ ñ � î�ü ´/÷ ò�îzü ´ ò0ü ´
ø � ò þ î Ä1þ�µ ´ î ÿ ü ¶ ò À ò ¶ ø ´3ÿ	� ò ´ ò�ñ�úAîzü¸ò ¼°÷ ò ´/÷ ò�ñ ´/÷ ò7ú ÿ�� ð ¶ ò+î�øÂø µ ý,ò ´ ù þ ñ�î ´ î þ�µ�¶8µ ü � î�ý 
¥µ ü ��÷¸ÿM¼ � ´/÷ ò þ�÷�µ ü¸ï�ò
úAî�ï ÷~´�µ�� ò þd´ ø3ù�ø ´ ò0ú ø µ ý,ò ´ ù�õ
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� ø µ ü ÿ�´/÷ ò�ñIò�� µ ú ��¶ ò�
 ´/÷ ò ³����)Õ�� ò0ø/î�ï�ü ÷�µ ø µw¿ ð�î ¶�´ �²î�ü ¿ î µ ø µ ï µ îzü�ø ´ ï�ò0ü¸ò�ñ µ ´ î�ü¸ï µ��¸À î�ø ÿ ñ�î�ò0ø ´/÷�µ ´
¼çÿ ð ¶�� ñ/ò0ø/ð ¶�´ îzü ´/÷ ò µ î�ñ þ ñ µ ý ´�þ ñ ÿ ø/ø/îzü¸ï �1µ ´/÷ ø 
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� ï µ îzü�
 ´/÷ ò	ò�� µ ú ��¶ ò µ ¿ºÿMÀ ò)îzü þ�¶ ð � ò0ø µR�ÿ î�ü ´ ò�ñ �¸ÿM¼ ü ´3ÿ¯´/÷ ò ��µ ñ ´Hÿ ý ´/÷ ò ¿�¶�µ�þ/·A¿ºÿ � þdÿ ú �ÿ ü�ò0ü ´ ñ/ò���ð�î�ñ/ò��
úIò0ü ´ ø 
 ý2ð�ü þd´ î ÿ ü µ�¶ � ø � ò þ î Ä1þ�µ ´ î ÿ ü 
1úûfü ý`þ3ÿ������;ü����
	 �zþ�tü � ´/÷�µ ´ ò0ú ¿ÿ�� î�ò0ø ´/÷ ò � ò0ø/î�ï�ü � ñ�î�ü þ î ��¶ ò�õneîzü · ø
þdÿ ð ¶��pµ�¶ ø ÿA¿ ò � ñ ÿMÀ î � ò �v´3ÿp� ò ´/µ î ¶ ò � ú µ ´/÷ ò0ú µ ´ î þ�µ�¶Zµ ü µ�¶ ù�ø/ò0ø°ð�ø3ò �v´3ÿ ø/ð �5�ºÿ ñ ´�µ ü ��À µ�¶ î ��µ ´ ò ´/÷ ò � ò0ø/î�ï�ü
� ò þ îzø�î ÿ ü�ø�õ

� ø µ ü ÿ�´/÷ ò�ñ)ò�� µ ú ��¶ ò ÿ ý%ð�ø/î�ü¸ï ¶ îzü · ø ´3ÿ ò0ú ¿ ò �/� ò0ø/î�ï�üwñ µ ´ î ÿ ü µ�¶ òAîzü ´/÷ òIø � ò þ î Ä1þ�µ ´ î ÿ ü µ ü �pÿ ý%ø � ò þ �
î�ý2ù�î�ü¸ï ¶ îzúAî ´/µ ´ î ÿ ü�ø 
1� ò Ä ü�ò �q¿ ò ¶�ÿM¼ � µ ü �=�ºÿ�´ ò0ü ´ î µ�¶H÷�µ ¹0µ ñ �¸ÿ ð�ø ¿ ò ÷�µMÀ î ÿ ñ ´/÷�µ ´�þdÿ ð ¶�� ü ÿ�´�¿ ò þdÿ ü ´ ñ ÿ�¶�¶ ò �
îzü ´/÷ ò � ò0ø/î�ï�ü�
 þdÿ ü�ø/î � ò�ñ ´/÷ ò¯ý ÿ�¶z¶�ÿM¼ îzü¸ï¸õ ³����+Õ � � µ��¸À îzø ÿ ñ�î�ò0ø�ú µ ùvü¸ò�ò �w´3ÿD¿ ò¯îzü ÷ î ¿ î ´ ò �J¿ ò þ�µ ð�ø3ò ÿ ý µ ü
îzü µ�� ò��~ð µ ´ ò þ�¶ îzú ¿K� ò�ñ�ý ÿ ñ�ú µ ü þ ò°ý ÿ ñ ´/÷ ò �1µ ñ ´ î þ ð ¶zµ ñ µ î�ñ þ ñ µ ý ´çÿ ü ¼°÷ î þG÷D³����+Õ îzøçîzü�ø ´/µ�¶z¶ ò � õ ³°÷ ò þdÿ�¶z¶ îzø/î ÿ ü
µ0À�ÿ î ��µ ü þ ò�ú µ ü�ò0ð À ò�ñ�ø �ºÿ ø ´ ò �Pµ ø µ��¸À îzø ÿ ñGî�ò0ø 
¥þ�µ�¶z¶ ò � � � ø ÿ ñ°�°ò0ø ÿ�¶ ð ´ î ÿ ü ��¸À îzø ÿ ñ�î�ò0ø � ¿ ù ³���+ÕDµ ø/ø�ð�úIò
µ ü µ î�ñ þ ñ µ ý ´�� ø µ ¿ î ¶ î ´ ù ´3ÿ ø µ ý,ò ¶ ù µ�þ�÷ î�ò À ò ´/÷ ò0úPõ��Ëý	î ´ îzø ¶ î · ò ¶ ù ´/÷ ò�ù µ ñ�ò ¿ ò�ù ÿ ü �C´/÷ ò þ�µ���µ ¿ î ¶ î ´ ù ÿ ý ´/÷ ò
µ î�ñ þ ñ µ ý ´ 
 ´/÷ ò0ü ³����)Õ ú¯ð�ø ´�· ü ÿM¼Æ¿ ò�ý ÿ ñ�ò ÷�µ ü � ø ÿ î ´	þ�µ ü þ�÷�µ ü¸ï�òIî ´ ø	ø ´ ñ µ ´ ò�ï�ù µ ü � îzø�ø/ð¸ò µ ü µ�¶�´ ò�ñGü µ ´ î À ò
µ��¸À îzø ÿ ñ/ù�õ ³�÷ ò � ò�ñ/ý ÿ ñ�ú µ ü þ ò þ�÷�µ ñ µ�þd´ ò�ñGîzø ´ î þ ø µ ñ/ò � ñ ÿ^À î � ò ��´3ÿ�³����)Õ�´/÷ ñ ÿ ð�ï ÷I´/÷ ò µ î�ñ þ ñ µ ý ´ î�ü ´ ò�ñ/ý µ�þ ò 
2À î µ
¼°÷�µ ´�µ ñ/ò þ�µ�¶z¶ ò �|2�>f0E@�0E2"!�*O9�>f%�@�0E$�*+$(% � õ&�"üOø ÿ úIò þ�µ ø/ò0ø�
Hü ÿ ý,ò µ ø/î ¿�¶ òDø ÿ�¶ ð ´ î ÿ ü�ø ´3ÿp´/÷ ò � ñ ÿ�¿�¶ ò0ú þdÿ ð ¶���¿ ò
ý ÿ ð�ü � õ � ü*ò�� µ ú �1¶ ò � ò0ø/î�ï�ü � ñ�îzü þ î �1¶ ò�ñ/ò ¶�µ ´ ò �q´3ÿ�´/÷ îzø � ñ ÿ�¿�¶ ò0ú½ý ÿ ð�ü �qµ ´�¶ ò À ò ¶�ë?ÿ ý ´/÷ ò ³����)Õ îzü ´ ò0ü ´
ø � ò þ î Ä1þ�µ ´ î ÿ üPîzø ö
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,p� {�ÿ îzü ´ ò�ñGø ´3ÿ\� î ¶�ÿ�´�� ñ ÿ�þ ò � ð�ñ/ò0ø ÿ üan'ò À ò ¶ w µ ü �
� î�ñ þ ñ µ ý ´ í ¶ î�ï ÷~´ � µ ü~ð µ�¶'ÿ üdn'ò À ò ¶ y � õ

íVîzü µ�¶�¶ ù�
 � ò0ø/î�ï�ü � ñGîzü þ î ��¶ ò0ø	ú µ ùpñ�ò ¢ ò þd´)´ ñ µ�� ò ÿ�� ø ¿ ò ´²¼ ò�ò0ü ÷ îzï ÷ ò�ñE� ¶ ò À ò ¶ ï ÿ�µ�¶ ø µ ü �qþdÿ ü�ø ´ ñ µ î�ü ´ ø�õ � ø
ò�� µ ú ��¶ ò0ø ö
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�K�)��'���� N �����#� JML ¿ N �^� � �)()*��Z�����^�2�� JML � L1L ��� J �^�2�1�+( J �-,�!¯�1�O�\�1� N ��   �O� LfN � N �� J �^�2�1�
�+ü þ ò ´/÷ ò�ï�ò0ü¸ò�ñ µ�¶ ø/ù�ø ´ ò0ú � ò0ø/î�ï�ü þdÿ ü þ ò ��´ ø µ ñ/ò µ ï�ñ�ò�ò � ð �ºÿ ü�
 ´/÷ ò�ü�ò�� ´ ø ´ ò � ð�ø/ð µ�¶�¶ ù�îzü À�ÿ�¶�À ò0ø � ò À ò ¶zÿ�� îzü¸ï
´/÷ ò � ò0ø/îzï�ü µ ñ þG÷ î ´ ò þd´ ð¸ñ�ò µ ü �wµ�¶�¶�ÿ�þ�µ ´ î�ü¸ï ¿ ò ÷�µMÀ î ÿ ñ µ�¶ ñ�ò��~ð�îzñ/ò0úIò0ü ´ ø µ ü �*þdÿ ü�ø ´ ñ µ îzü ´ ø ´3ÿJ´/÷ òIø/ð ¿ ø3ù�ø ´ ò0úAø
µ ü �wþdÿ ú �ºÿ ü¸ò0ü ´ ø�õO�+ü þ ò µ ï µ îzü�
 ´²¼çÿ � ¼%µ ù ´ ñ µ�þ îzü¸ïPø ÷¸ÿ ð ¶�� ò��¸îzø ´	¿ ò ´§¼ ò�ò0ü ´/÷ ò þdÿ ú �ÿ ü�ò0ü ´ ñ/ò���ð�î�ñ/ò0úIò0ü ´ ø
µ ü �P´/÷ ò7ø3ù�ø ´ ò0ú � ò0ø/îzï�ü � ñ�îzü þ î ��¶ ò0ø µ ü � ñ/ò���ð�î�ñ/ò0úAò0ü ´ ø�õ ³°÷ ò0ø3ò ¶ îzü · ø ¼ î ¶�¶1¿ ò µ0À µ î ¶zµ ¿1¶ ò ´3ÿA´/÷ ò�ø�ð ¿ ø3ù�ø ´ ò0ú
� ò À ò ¶�ÿ�� ò�ñ�ø ´3ÿ�¿ ò�ð�ø3ò � îzü ´/÷ ò0îzñZîzú �1¶ ò0úIò0ü ´/µ ´ î ÿ ü µ ü �T� ò À ò ¶�ÿ�� úIò0ü ´�µ�þd´ î À î ´ î�ò0ø µ ü � î�ü À ò�ñ�î Äþ�µ ´ î ÿ ü 
2´ ò0ø ´ î�ü¸ï
µ ü � ñ/ò À î�ò ¼ ø � õ\í�î�ü µ�¶z¶ ù�
 � ð¸ñGîzü¸ï Ä ò ¶��?´ ò0ø ´ îzü¸ï µ ü �Pÿ�� ò�ñ µ ´ î ÿ ü�ø�
 ´/÷ ò ¶ îzü · ø µ ü � ñ/ò þdÿ ñ � ò �Pµ ø�ø/ð�ú ��´ î ÿ ü�ø µ ü �
� ò0ø/îzï�ü)ñ µ ´ î ÿ ü µ�¶ ò þ�µ ü ¿ ò\ð�ø3ò � îzü)ø µ ý2ò ´ ù þG÷�µ ü¸ï�ò µ ü µ�¶ ù�ø/îzø�
Mî�ü þ î � ò0ü ´'µ ü �7µ�þ�þ î � ò0ü ´�µ ü µ�¶ ù�ø/îzø�
 � ò�ñGî ÿ,� î þZµ ð � î ´ ø
µ ü �p� ò�ñ/ý ÿ ñGú µ ü þ ò	ú ÿ ü�î ´3ÿ ñ�îzü�ï µ øçñ/ò��~ð�î�ñ/ò �I´3ÿ ò0ü�ø/ð�ñ/ò ´/÷�µ ´ç´/÷ ò ÿ�� ò�ñ µ ´ î ÿ ü µ�¶ ø3ù�ø ´ ò0ú îzø µ ü � ñ/ò0ú µ îzü�øHø µ ý2ò�õ

neò À ò ¶ w ÿ ý µ üvî�ü ´ ò0ü ´ ø � ò þ î Ä1þ�µ ´ î ÿ ü þdÿ ü ´/µ îzü�ø ´/÷ ò Õ ù�ø ´ ò0ú � ñ þ�÷ î ´ ò þd´ ð�ñ/ò�
�î|õ ò�õ�
 ´/÷ ò µ�¶z¶�ÿ�þ�µ ´ î ÿ ü ÿ ýVý¥ð�ü þ �
´ î ÿ ü�ø ´3ÿpþdÿ ú �ºÿ ü¸ò0ü ´ ø µ ü �q´/÷ ò � ò0ø�î�ï�ü¸ò �qþdÿ úAú¯ð�ü�î þ�µ ´ î ÿ ü ��µ ´/÷ ø µ ú ÿ ü�ï ´/÷¸ÿ ø3ò þdÿ ú �ºÿ ü¸ò0ü ´ ø 
 îzü þ�¶ ð � îzü�ï
÷ ð�ú µ ü ÿ�� ò�ñ µ ´3ÿ ñ�ø � õ �%´�´/÷ î�ø �ºÿ îzü ´ 
 µw¿�¶zµ�þ�·~¿ºÿ �Oý2ð�ü þd´ î ÿ ü µ�¶ ñ/ò��~ð�î�ñ/ò0úIò0ü ´ ø�ø � ò þ î Ä1þ�µ ´ î ÿ ü ¶zµ ü¸ï�ð µ ï�ò ¿ ò��
þdÿ úIò0øpð�ø3ò�ý¥ð ¶ 
 �1µ ñ ´ î þ ð ¶zµ ñ ¶ ù µ ý ÿ ñGú µ�¶)¶zµ ü¸ï�ð µ ï�ò ´/÷�µ ´ îzøJò���ò þ ð ´/µ ¿�¶ ò�õ Õ,� ò þ�³ �����²��nÓîzøPð�ø/ò �éµ ø ´/÷ ò
ò�� µ ú ��¶ ò�ø � ò þ î Ä1þ�µ ´ î ÿ ü ¶zµ ü�ï�ð µ ï�ò¯î�ü ´/÷ îzø	ø/ò þd´ î ÿ ü � � ó�
 ��ë�¡ � õ � üpò µ ñ ¶ ù À ò�ñ�ø�î ÿ ü ÿ ý ´/÷ ò ¶zµ ü¸ï�ð µ ï�ò ¼%µ ø � ò��
À ò ¶�ÿ�� ò � îzü�ó ì�ì ô ´3ÿ ø � ò þ î�ý2ù ´/÷ ò7ñ/ò���ð�î�ñ/ò0úAò0ü ´ ø%ý ÿ ñ ³����+Õ �B� µ ü ��÷�µ ø ¿ ò�ò0üPñ/ò Ä ü�ò �Pµ ü � îzú � ñ ÿMÀ ò � ø/îzü þ ò
´/÷�µ ´A´ î�úIò�õ Õ,� ò þ�³ �u�d�²�un=îzø ��µ ñ ´Iÿ ý µ�¶�µ ñ/ï�ò�ñ.ø � ò þ î Ä1þ�µ ´ î ÿ üæú µ ü µ ï�ò0úIò0ü ´ ø3ù�ø ´ ò0ú þ�µ�¶�¶ ò �»Õ,� ò þ�³ ���

lÕ,� ò þ î Ä1þ�µ ´ î ÿ ü ³eÿ�ÿ�¶ ø µ ü � ��ò���ð�î�ñ/ò0úIò0ü ´ øl�pò ´/÷¸ÿ��¸ÿ�¶�ÿ ï�ù � õX� ´/÷ ò�ñ ¶�µ ü¸ï�ð µ ï�ò0ø�
 ÿ ý þdÿ ð¸ñGø3ò�
 þ�µ ü ¿ ò7ð�ø3ò � õ

�+ü�ò ÿ ý ´/÷ ò Ä ñGø ´ ø ´ ò � øJîzü ¶�ÿ^¼ � ¶ ò À ò ¶+µ ñ þG÷ î ´ ò þd´ ð¸ñ µ�¶z� ò0ø�î�ï�ü»î�ø ´3ÿC¿ ñ/ò µ ·b´/÷ òwø/ù�ø ´ ò0ú î�ü ´3ÿCµ ø/ò ´?ÿ ý
þdÿ ú �ºÿ ü¸ò0ü ´ ø�õ�í ÿ ñ ³����)Õ 
 ÿ ü ¶ ù ´/÷ ñ/ò�ò þdÿ ú �ºÿ ü¸ò0ü ´ ø ¼ ò�ñ/òAð�ø3ò �8ö ø/ð¸ñ À ò0î ¶�¶zµ ü þ ò�
 þdÿ�¶z¶ îzø�î ÿ ü µMÀ�ÿ î ��µ ü þ ò�
 µ ü �
� ò�ñ/ý ÿ ñ�ú µ ü þ ò7ú ÿ ü�î ´3ÿ ñ�îzü¸ï¸õ

³�÷ ò?ò0ü À î�ñ ÿ ü�úIò0ü ´U� ò0ø þ ñ�î ��´ î ÿ ü µ ´ neò À ò ¶ wwîzü þ�¶ ð � ò0ø ´/÷ ò µ ø�ø/ð�úIò �4¿ ò ÷�µ0À î ÿ ñ ÿ ý ´/÷ òJò�� ´ ò�ñ�ü µ�¶Âþdÿ úU�
�ºÿ ü¸ò0ü ´ ø 
 ø/ð þ�÷qµ ø ´/÷ ò µ�¶z´ îzúIò ´ ò�ñ�ø µ ü �w´ ñ µ ü�ø �ºÿ ü � ò�ñ�ø	ý ÿ ñ ³���+Õ � 
ºî�ü þ�¶ ð � î�ü¸ï � ò�ñ ÷�µ�� ø	ý µ î ¶ ð¸ñ/ò ¿ ò ÷�µ0À î ÿ ñ�

ð �ºÿ ü ¼°÷ î þ�÷�´/÷ ò þdÿ ñ/ñ�ò þd´ ü¸ò0ø/ø ÿ ý ´/÷ ò	ø3ù�ø ´ ò0ú � ò0ø/î�ï�üIî�ø � ñ/ò � î þ�µ ´ ò � 
 µ�¶�ÿ ü¸ï ¼ î ´/÷IµV� ò0ø þ ñGî ��´ î ÿ ü ÿ ý ´/÷ ò�îzü ´ ò�ñE�
ý µ�þ ò0ø ¿ ò ´²¼ ò�ò0ü ´/÷ ò ³����)Õ ø3ù�ø ´ ò0ú µ ü � î ´ ø°ò0ü À î�ñ ÿ ü�úIò0ü ´ õçíVî�ï�ð¸ñ/ò.ó�ô�õzó�ó¯ø ÷¸ÿ^¼ ø �1µ ñ ´�ÿ ý µ?Õ,� ò þ�³ �����²��n
� ò0ø þ ñGî ��´ î ÿ ü ÿ ý µ üPò0ü À î�ñ ÿ ü�úIò0ü ´�þdÿ ú �ºÿ ü¸ò0ü ´ 
1îzü ´/÷ îzø þ�µ ø3ò µ ü µ�¶�´ îzúAò ´ ò�ñ0õ

� ø/ù�ø ´ ò0ú îzø µ ü µ ¿ ø ´ ñ µ�þd´ î ÿ ü µ ü �»´/÷ ò*ø3ù�ø ´ ò0ú ¿ÿ ð�ü ��µ ñ�î�ò0ø þ�µ ü ¿ òwø3ò ´Pµ üLù ¼°÷ ò�ñ/ò þdÿ ü À ò0ü�î�ò0ü ´ ý ÿ ñ
´/÷ ò � ð¸ñ �ºÿ ø3ò0ø ÿ ý ´/÷ ò�ø � ò þ î Ä ò�ñ0õ��Ëü ´/÷ îzø°ò�� µ ú ��¶ ò�
 ´/÷ ò¯ò0ü À î�ñ ÿ ü�úAò0ü ´ îzü þ�¶ ð � ò0ø µ ü~ù þdÿ ú �ºÿ ü¸ò0ü ´	´/÷�µ ´+¼%µ ø
µ�¶ ñ/ò µ�� ù ÿ ü ´/÷ ò µ î�ñ þ ñ µ ý ´7ÿ ñ�îzü ´/÷ ò µ îzñ�ø ��µ�þ ò þdÿ ü ´ ñ ÿ�¶ ø3ù�ø ´ ò0ú µ ü �q¼%µ ø�ü ÿ�´ ü¸ò ¼°¶ ù � ò0ø/îzï�ü¸ò �*ÿ ñ ¿ ð�î ¶�´)µ ø
��µ ñ ´Âÿ ý ´/÷ ò ³���+Õ ò �ÿ ñ ´ õ

��¶z¶eþdÿ ú.ú�ð�ü�î þ�µ ´ î ÿ ü�ø ¿ ò ´²¼ ò�ò0ü ´/÷ ò�ø3ù�ø ´ ò0ú µ ü � ò�� ´ ò�ñ�ü µ�¶Zþdÿ ú �ºÿ ü¸ò0ü ´ ø�ü¸ò�ò �w´3ÿD¿ ò � ò0ø þ ñ�î ¿ ò � îzü � ò��
´/µ î ¶ 
�îzü þ�¶ ð � îzü¸ï ´/÷ ò � ò0ø/îzï�ü¸ò � îzü ´ ò�ñ�ý µ�þ ò0ø�õ ³�÷ ò ¿�¶zµ�þ�·~¿ºÿ � ¿ ò ÷�µ0À î ÿ ñ ÿ ý°ò µ�þG÷Nþdÿ ú �ºÿ ü¸ò0ü ´�µ�¶ ø ÿ ü¸ò�ò � ø ´3ÿ
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RADIO ALTIMETER

Sending Random Values

Failed Self−Test

Not Sending Output

Sending Zeros

Stuck on Single Value

Failure ModeOperating Mode

Sending Max Value

Operating Normally

Malfunction Detected

Malfunction Undetected

íVî�ï�ð¸ñ/òIó�ô�õzó�ó öX{�µ ñ ´Âÿ ý ´/÷ ò Õ,� ò þ�³ �����²��n � ò0ø þ ñ�î ��´ î ÿ ü ÿ ý µ üJò0ü À îzñ ÿ ü�úIò0ü ´çþdÿ ú �ÿ ü�ò0ü ´/.¥µ ñ µ�� î ÿ¯µ�¶z´ îzúIò��
´ ò�ñ10Gõ-� ÿ�� ò ¶ î�ü¸ï�ý µ î ¶ ð¸ñ/ò ¿ ò ÷�µ0À î ÿ ñ¯î�ø�ò0ø � ò þ î µ�¶�¶ ùqîzú �ºÿ ñ ´/µ ü ´ ý ÿ ñIø µ ý2ò ´ ù µ ü µ�¶ ù�ø3ò0ø�õ&�Ëü ´/÷ îzø�ò�� µ ú �1¶ ò�
 . ó0
´/÷ ò µ�¶�´ î�úIò ´ ò�ñ�ú µ ù ¿ ò ÿ�� ò�ñ µ ´ îzü¸ï þdÿ ñ/ñ�ò þd´/¶ ù�
 .|ë 0+î ´ ú µ ù ÷�µ0À ò.ý µ î ¶ ò � îzü µP¼çµ ù ´/÷�µ ´)´/÷ òIý µ î ¶ ð¸ñ/ò þ�µ ü ¿ ò
� ò ´ ò þd´ ò �I¿ ù ³���+Õ � � . î|õ ò�õ�
Lî ´ ý µ î ¶ ø µ ø/ò ¶ ýg� ´ ò0ø ´Vµ ü � ø/ò0ü � ø µ ø ´/µ ´ ð�øTúIò0ø�ø µ ï�ò ´3ÿ)³����)Õ7ÿ ñ\î ´ îzøVü ÿ�´ ø/ò0ü � îzü¸ï
µ ü~ù ÿ ð ´E� ð ´çµ ´çµ�¶�¶ 0<
 ÿ ñ . w20 ´/÷ ò+ú µ�¶ ý¥ð�ü þd´ î ÿ ü�î�ü¸ï7îzøHð�ü � ò ´ ò þd´ ò �Jµ ü � î ´ ø3ò0ü � ø µ ü?îzü þdÿ ñ�ñ/ò þd´ ñ µ�� î ÿ�µ�¶z´ î ´ ð � ò�õ

¿ òAø � ò þ î Ä ò � õ ³�÷ îzø)ø � ò þ î Ä1þ�µ ´ î ÿ ü�ø3ò�ñ À ò0ø µ ø ´/÷ òAý¥ð�ü þd´ î ÿ ü µ�¶ ñ/ò��~ð�î�ñ/ò0úIò0ü ´ ø)ý ÿ ñ ´/÷ ò þdÿ ú �ÿ ü�ò0ü ´ ø�õK� ÷�µ ´
îzø�îzü þ�¶ ð � ò � îzü ´/÷ ò þdÿ ú �ºÿ ü¸ò0ü ´ ø � ò þ î Ä1þ�µ ´ î ÿ ü ¼ î ¶z¶�� ò � ò0ü �qÿ ü ¼°÷ ò ´/÷ ò�ñ ´/÷ ò þdÿ ú �ºÿ ü¸ò0ü ´ î�ø ��µ ñ ´�ÿ ý ´/÷ ò
ò0ü À î�ñ ÿ ü�úIò0ü ´Tÿ ñ ��µ ñ ´Hÿ ý ´/÷ ò°ø3ù�ø ´ ò0ú ¿ ò0îzü¸ï þdÿ ü�ø ´ ñ�ð þd´ ò � õ\íVî�ï�ð¸ñ�ò7ó�ô�õzó ë ø ÷�ÿM¼ ø �1µ ñ ´\ÿ ý ´/÷ ò Õ,� ò þ�³ �����²��n
� ò0ø þ ñGî ��´ î ÿ ü ÿ ý ´/÷ ò ¿ ò ÷�µ0À î ÿ ñ ÿ ý ´/÷ ò ���)Õ3.¥þdÿ�¶z¶ îzø�î ÿ ü µ0À�ÿ î ��µ ü þ ò�ø3ù�ø ´ ò0ú40çø/ð ¿ºþdÿ ú �ÿ ü�ò0ü ´ õ Õ,� ò þ�³ �����²��n
ø � ò þ î Ä1þ�µ ´ î ÿ ü�ø µ ñ�ò+î�ü ´ ò0ü � ò �D´3ÿ�¿ ò ¿ÿ�´/÷ ò µ ø/î ¶ ùAñ/ò µ���µ ¿1¶ ò ¼ î ´/÷ úAîzü�îzú¯ð�úÓî�ü�ø ´ ñ�ð þd´ î ÿ ü µ ü � ý ÿ ñ�ú µ�¶z¶ ù µ ü µ �
¶ ù ¹0µ ¿�¶ ò�õ ³�÷ ò�ù µ ñ/ò µ�¶ ø ÿ ò���ò þ ð ´/µ ¿�¶ ò µ ü �Iþ�µ ü ¿ òÂð�ø3ò � îzü µ ø3ù�ø ´ ò0úÓø/î�ú�ð ¶�µ ´ î ÿ ü¯ò0ü À î�ñ ÿ ü�úAò0ü ´ õV��ò µ���µ ¿ î ¶ î ´ ù
¼%µ ø µV� ñ�îzú µ ñ/ù�ï ÿ�µ�¶ î�ü ´/÷ ò � ò0ø�î�ï�ü ÿ ý Õ,� ò þ�³ �u�d�²�un�
 µ ø ¼%µ ø þdÿ ú ��¶ ò ´ ò0ü¸ò0ø/ø ¼ î ´/÷ ñ�ò�ï µ ñ �A´3ÿ ø µ ý,ò ´ ù�õ�� ÿ ø ´
ÿ ý ´/÷ ò)ñ/ò���ð�î�ñ/ò0úIò0ü ´ ø þdÿ ú ��¶ ò ´ ò0ü¸ò0ø/ø þ ñ�î ´ ò�ñGî µ\� ò0ø þ ñ�î ¿ ò � îzü (:23!�$�Z�2�0E$°µ ü � ñ/ò ¼ ñ�î ´3´ ò0ü µ øÂý¥ð�ü þd´ î ÿ ü µ�¶:� ò0ø/î�ï�ü
� ñ�î�ü þ î ��¶ ò0øçîzü �Â÷�µ���´ ò�ñ ì�ÿ ý ´/÷ î�ø ¿ºÿ~ÿ�·Jµ ñ/ò�î�ü þ�¶ ð � ò � îzü ´/÷ ò�ø3ù�ü ´/µ � ÿ ý ´/÷ ò ¶�µ ü¸ï�ð µ ï�ò ´3ÿ?µ ø/ø/îzø ´ î�ü�ø3ù�ø ´ ò0ú
ø µ ý2ò ´ ùPñ/ò À î�ò ¼ ø ÿ ý ´/÷ ò)ñ�ò��~ð�îzñ/ò0úIò0ü ´ ø�õ

Õ,� ò þ�³ �����²��næò�� ��¶ î þ î ´/¶ ùJø ÷¸ÿM¼ ø ´/÷ ò � ñ ÿ�þ ò0ø/ø)ú ÿ�� ò ¶ ð�ø3ò �w¿ ù ´/÷ ò þdÿ ü ´ ñ ÿ�¶z¶ ò�ñ µ ü �/� ò0ø þ ñ�î ¿ ò0ø ´/÷ òIñ/ò��
��ð�î�ñ/ò �4¿ ò ÷�µ0À î ÿ ñIîzü ´ ò�ñ�ú.ø ÿ ý ´/÷ î�ø¯ú ÿ,� ò ¶ õ � ø ´/µ ´ òvú µ�þG÷ îzü¸òPú ÿ�� ò ¶ îzøIð�ø3ò �C´3ÿ=� ò0ø þ ñ�î ¿ ò ´/÷ ò�ø3ù�ø ´ ò0ú
þdÿ ú �ºÿ ü¸ò0ü ´�� ø � ñ ÿ�þ ò0ø/ø	ú ÿ,� ò ¶ 
îzü ´/÷ îzø þ�µ ø3ò ´/÷ ò�ø ´/µ ´ ò ÿ ý ´/÷ ò µ î�ñ þ ñ µ ý ´	µ ü �p´/÷ ò µ î�ñ+ø ��µ�þ ò µ ñ ÿ ð�ü � î ´ 
 µ ü �
´/÷ ò ¼%µ ù�ø ´/÷ ò � ñ ÿ�þ ò0ø/ø�ú ÿ�� ò ¶8þ�µ ü þG÷�µ ü¸ï�ò¯ø ´/µ ´ ò�õ

n ÿ ï�î þ�µ�¶�¿ ò ÷�µMÀ î ÿ ñ�îzø�ø � ò þ î Ä ò � îzü Õ,� ò þ�³ �u�d�²�unwð�ø/î�ü¸ïR©�¥�¡)5,«�¨ ´/µ ¿�¶ ò0ø�õTíVî�ï�ð¸ñ/ò�ó�ô�õzó ë ø ÷¸ÿM¼ ø µ ø�ú µ�¶z¶
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 µ üæîzú �ºÿ ñ ´/µ ü ´ ø ´/µ ´ ò
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ø ÿJÿ ü µ ñ/ò ¶ î�úAî ´ ò ��´3ÿ�¶ ò À ò ¶ ø ÿ ý ´/÷ òIø � ò þ î Äþ�µ ´ î ÿ ü ¿ ò ¶zÿM¼Æ´/÷ îzø ÿ ü¸ò�õ ³�÷ ð�ø�
 ´/÷ îzø ¶ ò À ò ¶ ø3ò�ñ À ò0ø µ ø µ ñGð¸ï�ï�ò �
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Õ�ÿ ý ´²¼%µ ñ/òIü¸ò�ò � ü ÿ�´�¿ ò ´ ñ/ò µ ´ ò �qµ ü~ù � î � ò�ñ/ò0ü ´/¶ ù ´/÷�µ ü ´/÷ ò ÿ�´/÷ ò�ñ ��µ ñ ´ ø ÿ ý ´/÷ ò�ø/ù�ø ´ ò0ú�õ� ÿ ø ´ ø µ ý2ò ´ ù��
ñ/ò ¶zµ ´ ò � ø ÿ ý ´²¼%µ ñ/ò � ñ ÿ�¿�¶ ò0úAøAø ´ ò0ú ý2ñ ÿ ú ñ/ò���ð�î�ñ/ò0úAò0ü ´ ø ¢µ0¼ ø�õ ³�÷ ò�ø/ù�ø ´ ò0ú ñ/ò���ð�î�ñ/ò0úIò0ü ´ ø µ ü � ø3ù�ø ´ ò0ú
÷�µ ¹0µ ñ ��µ ü µ�¶ ù�ø/î�ø�ø ÷¸ÿ ð ¶���¿ ò%ð�ø3ò �¯´3ÿ�� ò ´ ò�ñ�ú.îzü¸ò ´/÷ ò ¿ ò ÷�µ0À î ÿ ñ µ�¶ ø µ ý,ò ´ ù þdÿ ü�ø ´ ñ µ îzü ´ ø ´/÷�µ ´ ú�ð�ø ´Z¿ òçò0ü¸ý ÿ ñ þ ò �
ÿ ü�ø ÿ ý ´§¼çµ ñ/ò ¿ ò ÷�µ0À î ÿ ñ µ ü ��´/÷�µ ´7´/÷ ò.ø ÿ ý ´§¼çµ ñ/ò?ú�ð�ø ´ ò0ü¸ý ÿ ñ þ ò ÿ ü ´/÷ ò þdÿ ü ´ ñ ÿ�¶z¶ ò � ø3ù�ø ´ ò0úPõa�+ü þ ò ´/÷�µ ´ îzø
µ�þ�þdÿ ú ��¶ îzø ÷ ò � 
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´/÷ ò ¿1¶zµ�þ/·�¿ºÿ �Iñ/ò���ð�î�ñ/ò0úIò0ü ´ ø\ø � ò þ î Äþ�µ ´ î ÿ ü�ø�0<
 µ ü �I´/÷ ò�ùIð�ø3ò ´/÷ ò0ú ´3ÿ ï�ò0ü¸ò�ñ µ ´ ò µ ü �IÀ µ�¶ î ��µ ´ ò ´/÷ ò0î�ñ � ò0ø�î�ï�ü�ø
� ð�ø ´�µ ø ´/÷ ò ÷�µ ñ �¸¼%µ ñ/ò � ò À ò ¶�ÿ�� ò�ñ�ø �¸ÿ õ

� ´/÷ ò�ñ¯îzü�ý ÿ ñ�ú µ ´ î ÿ ü µ ´¯´/÷ îzø ¶ ò À ò ¶ ú.î�ï ÷L´ îzü þ�¶ ð � ò ¢ î�ï ÷~´�þ ñ/ò ¼ ñ/ò���ð�î�ñ/ò0úAò0ü ´ ø¯ø/ð þG÷Oµ ø � ò0ø þ ñ�î ��´ î ÿ ü ÿ ý
´/µ ø · ø µ ü ��ÿ�� ò�ñ µ ´ î ÿ ü µ�¶� ñ ÿ�þ ò � ð�ñ/ò0ø�
	î�ü ´ ò�ñ/ý µ�þ ò*ñ/ò���ð�î�ñ/ò0úIò0ü ´ ø�
 µ ü �m´/÷ ò ´ ò0ø ´ îzü¸ïCñ/ò���ð�î�ñ�ò0úIò0ü ´ ø?ý ÿ ñ ´/÷ ò
ý¥ð�ü þd´ î ÿ ü µ�¶ î ´ ù � ò0ø þ ñ�î ¿ ò �+ÿ ü ´/÷ îzø ¶ ò À ò ¶ õ#�Ëý ´/÷ ò ¿�¶zµ�þ�·~¿ºÿ �)ñ/ò���ð�î�ñ�ò0úIò0ü ´ øeø � ò þ î Ä1þ�µ ´ î ÿ ü7î�ø8ò���ò þ ð ´/µ ¿�¶ ò�
�ø3ù�ø ´ ò0ú
´ ò0ø ´ îzü�ï þ�µ ü ¿ ò � ò�ñ/ý ÿ ñ�úIò � ò µ ñ ¶ ù ´3ÿ.À µ�¶ î ��µ ´ ò7ñ�ò��~ð�îzñ/ò0úIò0ü ´ ø�ð�ø/îzü�ïAø3ù�ø ´ ò0ú µ ü � ò0ü À î�ñ ÿ ü�úAò0ü ´ ø�îzú�ð ¶zµ ´3ÿ ñ�ø
ÿ ñ ÷�µ ñ �¸¼%µ ñ/ò��²îzü�� ´/÷ ò�� ¶�ÿ~ÿ�� ø/îzú¯ð ¶zµ ´ î ÿ ü'õK�"ü þ�¶ ð � îzü¸ï µpÀ îzø�ð µ�¶Tÿ�� ò�ñ µ ´3ÿ ñ ´/µ ø · ú ÿ�� ò ¶ îzü�ï ¶zµ ü¸ï�ð µ ï�ò � ò�ñ�úAî ´ ø
îzü ´ ò�ï�ñ µ ´ ò � ø/î�ú�ð ¶�µ ´ î ÿ ü µ ü �4µ ü µ�¶ ù�ø�îzø ÿ ý ´/÷ òJò0ü ´ î�ñ/òPø3ù�ø ´ ò0úa
Hîzü þ�¶ ð � îzü�ï ÷ ð�ú µ ü�Â þdÿ ú � ð ´ ò�ñ�î�ü ´ ò�ñ µ�þd´ î ÿ ü�ø
� ó   
eóÃ ë ¡ õ

� ÿ,� ò ¶ ø µ ´�´/÷ îzø ¶ ò À ò ¶�µ ñ/ò�ñ/ò0ð�ø µ ¿�¶ ò�
 µ ü �v¼ ò ÷�µ0À ò¯ý ÿ ð�ü ��´/÷�µ ´�´/÷ ò0ø3ò¯ú ÿ�� ò ¶ ø � ñ ÿMÀ î � ò ´/÷ ò ¿ ò0ø ´���¶zµ�þ ò
´3ÿ/� ñ ÿ^À î � ò þdÿ ú �ºÿ ü¸ò0ü ´ ñ�ò0ð�ø3ò µ ü �C¿ ð�î ¶���þdÿ ú �ºÿ ü¸ò0ü ´A¶ î ¿ ñ µ ñ�î�ò0ø � ó�óÅÄ ¡ õC��ò0ð�ø3ò ÿ ý µ��5��¶ î þ�µ ´ î ÿ ü4ø ÿ ý ´§¼çµ ñ�ò
µ ´�´/÷ ò þdÿ,� ò ¶ ò À ò ¶H÷�µ ø ¿ ò�ò0ü � ñ ÿ�¿1¶ ò0ú µ ´ î þIµ ´7¿ ò0ø ´ 
 þdÿ ü ´ ñ�î ¿ ð ´ î�ü¸ï ´3ÿpµ ø/ð�ñ � ñ�îzø�îzü¸ïJü~ð�ú ¿ ò�ñ ÿ ý µ�þ�þ î � ò0ü ´ ø
� ó�ó ë ¡ õ�neò À ò ¶ w ¿�¶zµ�þ/·�¿ºÿ � ¿ ò ÷�µMÀ î ÿ ñ µ�¶ ø � ò þ î Ä1þ�µ ´ î ÿ ü�ø � ñ ÿ^À î � ò µ¯¼%µ ù ´3ÿ ú µ · ò ´/÷ ò þ�÷�µ ü¸ï�ò0ø µ�¶ ú ÿ ø ´%µ�¶�¼%µ ù�ø
ü¸ò þ ò0ø/ø µ ñ/ù ´3ÿ ñ/ò0ð�ø3ò?ø ÿ ý ´§¼çµ ñ/òpîzü µ ý ÿ ñ�ú µ ´I´/÷�µ ´ îzø ¿ºÿ�´/÷ ñ/ò À î�ò ¼çµ ¿1¶ ò µ ü �OÀ ò�ñGî Ä1µ ¿�¶ ò�õ/�"ü µ��5� î ´ î ÿ ü�
 ´/÷ ò
¿�¶zµ�þ�·~¿ºÿ �qú ÿ,� ò ¶ ø þ�µ ü ¿ òAð�ø3ò �q´3ÿ ú µ îzü ´/µ îzü ´/÷ ò.ø3ù�ø ´ ò0ú µ ü �q´3ÿ ø � ò þ î�ý2ù µ ü �qÀ µ�¶ î ��µ ´ ò þG÷�µ ü¸ï�ò0ø ¿ ò�ý ÿ ñ/ò
´/÷ ò�ù µ ñ�òJú µ�� ò?î�ü ´/÷ ò À µ ñ�î ÿ ð�ø¯ú µ ü�ð¸ý µ�þd´ ð�ñ/ò�ñ�ø ��� ñ ÿ�� ð þd´ ø�õ=�+ü þ ò ´/÷ ò þ�÷�µ ü¸ï�ò � neò À ò ¶ wvø � ò þ î Äþ�µ ´ î ÿ ü�ø
÷�µMÀ ò ¿ ò�ò0ü À�µ�¶ î ��µ ´ ò � 
 ´/÷ ò ¶ îzü · ø ´3ÿ?´/÷ ò¯ú ÿ,� ð ¶ ò0ø�îzú ��¶ ò0úIò0ü ´ îzü¸ï ´/÷ ò�ú ÿ�� ò ¶ ò �v¿ ò ÷�µ0À î ÿ ñ þ�µ ü ¿ ò�ð�ø3ò �v´3ÿ
� ò ´ ò�ñ�ú.îzü¸ò ¼°÷ î þ�÷ ú ÿ�� ð ¶ ò0ø)ü�ò�ò ��´3ÿ�¿ ò þ�÷�µ ü¸ï�ò ��µ ü �O÷¸ÿM¼ õ	neî ¿ ñ µ ñ�î�ò0ø ÿ ý þdÿ ú �ºÿ ü¸ò0ü ´ ú ÿ�� ò ¶ ø þ�µ ü µ�¶ ø ÿ
¿ ò � ò À ò ¶�ÿ�� ò �?µ ü � ð�ø3ò � î�ü µO��¶ ð�ï�� µ ü � � ��¶zµ ùIý µ ø ÷ î ÿ ü�
�ú µ · îzü¸ï þ�÷�µ ü¸ï�ò0ø µ ø�ñ�ò��~ð�îzñ/ò � 
�îzü ÿ ñ � ò�ñ ´3ÿU� ò À ò ¶�ÿ��
ø ÿ ý ´²¼%µ ñ/ò � ñ ÿ,� ð þd´ ý µ úAî ¶ î�ò0ø � ë ô   ¡ õ

³�÷ ò�ñ/ò0ø ´�ÿ ý ´/÷ ò � ò À ò ¶�ÿ�� úIò0ü ´z� ñ ÿ�þ ò0ø/ø�
'îzü À�ÿ�¶�À îzü¸ï ´/÷ ò¯î�ú ��¶ ò0úIò0ü ´/µ ´ î ÿ ü ÿ ý ´/÷ ò þdÿ ú �ºÿ ü¸ò0ü ´ ñ/ò���ð�î�ñ/ò��
úIò0ü ´ ø µ ü �.þdÿ ü�ø ´ ñ µ îzü ´ ø µ ü �	��ÿ�þ ð�úAò0ü ´ ò �Dµ ´ neò À ò ¶ ø)Ä µ ü �D 7ÿ ý'îzü ´ ò0ü ´ ø � ò þ î Äþ�µ ´ î ÿ ü�ø�
�îzø\ø ´ ñ µ îzï ÷L´ ý ÿ ñ ¼%µ ñ �
µ ü ��� î � ò�ñGø ¶ î ´3´/¶ ò+ý2ñ ÿ ú ¼°÷�µ ´ î�øÂü ÿ ñ�ú µ�¶z¶ ù �¸ÿ ü¸ò ´3ÿ���µ ù�õ

Q�RTS2UVSvÆ Ïqs¼Ç¸iH`m_�nZ]�j²nHÌéXZY\[^]�_�` c	j²`�j|]�r]�jlsen�[
� ÷ ò0ü ´/÷ ò°ø/ù�ø ´ ò0úâîzø þdÿ ú ��¶ ò ´ ò � 
 ´/÷ ò°ø/ù�ø ´ ò0ú ¶ îzúAî ´/µ ´ î ÿ ü�øVü¸ò�ò �I´3ÿ7¿ ò�î � ò0ü ´ î Ä ò �¯µ ü �W�¸ÿ�þ ð�úIò0ü ´ ò � õ Õ�ÿ úIò
ÿ ý ´/÷ ò+î � ò0ü ´ î Ä1þ�µ ´ î ÿ ü ¼ î ¶z¶ 
 ÿ ý þdÿ ð�ñ�ø3ò�
 ¿ ò ��ÿ ü¸ò ´/÷ ñ ÿ ð¸ï ÷¸ÿ ð ´ç´/÷ ò � ò À ò ¶�ÿ�� úIò0ü ´ õ ³�÷ î�ø�îzü�ý ÿ ñ�ú µ ´ î ÿ üJîzø%ð�ø3ò �
¿ ù.ú µ ü µ ï�ò0úIò0ü ´�µ ü � ø ´/µ · ò ÷¸ÿ�¶�� ò�ñ�ø ´3ÿU� ò ´ ò�ñ�úAîzü¸ò ¼°÷ ò ´/÷ ò�ñ ´/÷ ò+ø3ù�ø ´ ò0ú îzø µ�� ò���ð µ ´ ò ¶ ù.ø µ ý2ò ´3ÿ ð�ø3ò�
 µ�¶�ÿ ü¸ï
¼ î ´/÷ î�ü¸ý ÿ ñGú µ ´ î ÿ ü µ ¿ºÿ ð ´ ò µ�þ�÷vÿ ý ´/÷ ò7î � ò0ü ´ î Ä ò �P÷�µ ¹0µ ñ � ø µ ü ��÷�ÿM¼¾´/÷ ò�ù ¼ ò�ñ/ò ÷�µ ü ��¶ ò � õ

nZîzúAî ´/µ ´ î ÿ ü�øçø ÷¸ÿ ð ¶��?¿ ò)îzü þ�¶ ð � ò � îzüaneò À ò ¶ ó ÿ ý ´/÷ ò7î�ü ´ ò0ü ´ ø � ò þ î Ä1þ�µ ´ î ÿ ü µ ø ´/÷ ò�ù � ñ ÿ�� ò�ñ ¶ ù ¿ ò ¶�ÿ ü¸ï�îzü
´/÷ ò þ ð�ø ´3ÿ úIò�ñ À î�ò ¼¾ÿ ý ´/÷ ò�ø3ù�ø ´ ò0ú µ ü �P¼ î ¶z¶ºµ�� ò þd´°¿ºÿ�´/÷�µ�þ�þ ò ��´/µ ü þ ò µ ü ��þ ò�ñ ´ î Ä1þ�µ ´ î ÿ ü8õ

Õ�ÿ úAò ¶ îzúAî ´/µ ´ î ÿ ü�ø%ú µ ù ¿ ò+ñ/ò ¶zµ ´ ò �v´3ÿA´/÷ ò ¿�µ ø/î þ ý2ð�ü þd´ î ÿ ü µ�¶ ñ/ò���ð�î�ñ/ò0úAò0ü ´ ø�
¸ø/ð þ�÷vµ ø ö
È ] É ¨ËÊÍÌÏÎ 9P8t$(%O4H8�*�@Ð6�0<0 $�4H*UÑ?'p>f4H9�>1@<2�*+$O",8�0(>z��8�4M*72�Ñ`$�%�@B2(6�$ ± 2�4:$Å6�Ò�$�0<%O2�4H9K*."�$�0 $UÓ�8�0 $\9P8t$�%

4:8�*[ÔQ2�4H9p>f%V4H8�*_>f4H*+$�4H9;$B9G*781ÕW>.4H@�0 $ 2�%�$O",8�0(>z��8�4M*72�Ñ#%�$Q6�2�0E2�*1>C8�4�Ö
neî�úAî ´/µ ´ î ÿ ü�øÂú µ ù µ�¶ ø ÿ ñ/ò ¶�µ ´ ò ´3ÿ ò0ü À î�ñ ÿ ü�úIò0ü ´�µ ø/ø/ð�ú ��´ î ÿ ü�ø�õTí ÿ ñ	ò�� µ ú �1¶ ò ö



Ø Ù�Ú&%LÚmÛ�j=ÜejIÝVÞ+ß%à°Û°ÝVÞ:9âáZãHá'ÝVÞ�mäÛ�j;9âá�Û�åVÞ�Ý	ãæÞ�jIßçÜ3j	Þ�ÞHà�Ü3jIßéèHàVk7êTÞçá�á ë�ì ó

È¸× É ¨ËÊÍÌÏÎ 6H0E8�Ò)>19;$�%�4H86H0E8�*+$B@�*1>C8�4-2tF;2�>.4�%(*_2�>f0E@�0E2"Ó�*�Z`>1*.",8�6�*�*10E2�4�%+6�8�4H9�$�0<%T8�0zZ`>.*."K4H8�4H8(6�Ø
$�032P*1>18�4:2�Ñr*10E2�4�%+6�8�4H9�$�0<%ÙÔ¥©Aä Ì ® ÚVª Ì Ø¥��®~� Õ�Ö

È õÍÉ Ì >f0E@�0E2"Ó�*r6�$�0ÛÓ�8�0 ± 2�4:@<$4ÑS> ± >1*72�*1>18�4�%p@B8�45%(*10E2�>f4D*."�$ ± 2�F�45>1*U659;$p8"Ó\*."�$p$�%�@<2<6�$ ± 2�4:$Å6�Ò�$�0
*."�2�*W*."�$A¨_>�F�",*W@�0 $�Z @B2�4�%�2$Ó�$ÐÑ?'�$ÝÜ,$ @E6�*+$/>f4è0E$�%76�8�45%�$�*78�2D0 $(%�8�Ñ�6�*1>C8�4�2;9�Òt>f%�8�0('2Ö ç(*
>f%�6�8�%B%<>ßÞÅÑ�$[Ó�8�0K*."�$(%�$àÑ?> ± >.*72P*1>18�45%G*78	6H0 $ @EÑ�659;$d2&%�65@B@($(%<%vÓ16�Ñ_0E$�%�8�Ñ&6�*1>18�4|8"ÓK*."�$a@B8�40¨_>C@�*
Ô¥©Nª�® Ú'���Ö,®P¶ Ú\��Ö�®~� Õ�Ö

È ] É ¨ËÊÍÌÏÎ >f%9;$Q65$�4H9;$�4M*�8�4�*."�$V2P@<@Ð6�032;@�'W8"Óz*."�$z*.";0 $ 2�*_2�>f0E@�0E2"Ó�*�ë %z0 $Q6�8�0�*+$ 9K2�Ñ^*1>.*U659;$Ö Î $Q6�2�Ø
0E2�*1>C8�4�2�%B%16�032�4:@<$ ± 2�'�Þ<$u9;$+F�0E2P9;$B9�Þ�'O$�0(038�0B%l>.4	>.4M*1016�9�$�0r6H0 $(%<%�6�0E$2�Ñ^*1>1*U6�9�$�2�%�0 $Q6�8�0(*+$B9
Þ�'p*."�$T*10E2�4�%+6�8�4H9�$�0W8"ÓR*."�$O>.4M*101659;$�0O2�>f0E@�0E2"Ó�*ÏÔ2©Aä Ì ¬ Õ�Ö

�?�0�^�Z�O�e���,�� É ¨ ";>f%áÑS> ± >1*72�*1>18�4A",8�Ñ�9�%G*."�$�2�>.0<%76�2P@($&$ Ü�>f%(*1>.4�F/2�*�*."�$a*1> ± $a8"ÓK*."�$
>.45>1*1>12�Ñ ¨ËÊÍÌÏÎ 9;$e6�Ñ^8�' ± $�4M*ÛÚlZi"�$�0 $ ± 2�45'd2�>.03@�032"Ó�*m6,%�$u6H0 $(%B%16�0E$K2�Ñ^*1> ± $�*+$�0<%T0E2�*."�$�0
*."�2�4ãâ+ä Î Ö Ì % ± 8�0E$a2�>f0E@�0E2"Ó�*�>f45%(*72�ÑÛÑ¸â+ä Î %<'�%(*+$ ± %pZ`>.*."�FP0E$B2�*+$�0a2P@<@Ð6�032;@�'-*.",2�4
@E6�0<0 $�4M*#6H0 $(%<%�6�0 $\2�Ñ^*1> ± $�*+$�0B%�ÚX*.";>f%«ÑS> ± >1*72�*1>18�4/Z`>vÑÛÑ¶ÞB$R0 $ 9�65@($ 9�8�0U$ÅÑS> ± >.4H2�*+$ 9�Ö

nZîzúAî ´/µ ´ î ÿ ü�ø µ ñ/ò ÿ ý ´ ò0ü µ ø/ø ÿ�þ î µ ´ ò �p¼ î ´/÷v÷�µ ¹0µ ñ � ø ÿ ñ ÷�µ ¹0µ ñ �wþ�µ ð�ø µ�¶ ý µ�þd´3ÿ ñ�ø ´/÷�µ ´�þdÿ ð ¶g� ü ÿ�´	¿ ò þdÿ úU�
��¶ ò ´ ò ¶ ùpò ¶ î�úAîzü µ ´ ò �wÿ ñ þdÿ ü ´ ñ ÿ�¶z¶ ò � îzü ´/÷ ò � ò0ø/î�ï�ü8õ ³°÷ ð�ø ´/÷ ò�ùwñ�ò � ñ/ò0ø3ò0ü ´�µ�þ�þ ò ��´ ò � ñ�îzø · ø�õAí ÿ ñ�ò�� µ ú ��¶ ò ö

È sÍÉ ¨ËÊÍÌÏÎ Z`>vÑÛÑ`4H8�*�>g%<%�6M$p2�4A2P9�Òt>f%�8�0<'&> Ó\>1*l>f%W*U6,0(4:$B9�8�4D8�0G$�4H2�ÞÐÑ�$B9�*78�>f%B%165$	0 $(%�8�Ñ�6�*1>C8�4
2;9�Òt>f%�8�0(>7$(%R>.4/*."�$ ± >19P9åÑ�$U8"ÓT2K@<8�40¨X>1@t*[Ô2©«ª Ì Ø2���¬ Õ�Ö

È íæÉVçvÓG8�4ÑS'�8�4:$a8$ÓK*1Z�8=2�>f0E@�0E2"Ó�*�>g% ¨ËÊÍÌ[Î $ çÐ6�>�6;6�$ 9=Zi";>vÑ�$a*."�$�8�*."�$�0	"�2�%G8�4OÑ?' Ì«¨ËÊ ¹è� Î
2�ÑS*1>1*U659;$ÅØe0E$e6�8�0�*1>f4,F�@<2<6�2�Þ�>vÑS>.*1'
ÚV*."�$a2�%B%�6�0E2�4H@($�8"Ó\%�2"Ó�$p%�$e6�2�0E2�*1>18�4 ± 2�'éÞB$p0 $ 9�65@<$B9êÔ2©
ª Ì Ø§�~�~� Õ�Ö

�"ü ´/÷ ò�ø � ò þ î Ä1þ�µ ´ î ÿ ü�
 ¿ºÿ�´/÷pÿ ý ´/÷ ò0ø3ò�ø3ù�ø ´ ò0ú ¶ îzúAî ´/µ ´ î ÿ ü�ø ¼çÿ ð ¶��w÷�µ0À ò �ºÿ îzü ´ ò�ñ�ø ´3ÿD´/÷ ò¯ñ/ò ¶ ò À µ ü ´���µ ñ ´ ø ÿ ý
´/÷ ò ÷�µ ¹0µ ñ �wµ ü µ�¶ ù�ø/îzø µ�¶�ÿ ü�ï ¼ î ´/÷pµ ü�ò�� ��¶zµ ü µ ´ î ÿ ü ÿ ý ¼°÷ ù ´/÷ ò�ù þdÿ ð ¶�� ü ÿ�´°¿ ò7ò ¶ îzúAîzü µ ´ ò ��ÿ ñ µ�� ò���ð µ ´ ò ¶ ù
þdÿ ü ´ ñ ÿ�¶z¶ ò � î�ü ´/÷ òAø3ù�ø ´ ò0ú � ò0ø�î�ï�ü8õ\ð�ò þ îzø/î ÿ ü�ø µ ¿ÿ ð ´V� ò ��¶�ÿ ù�úIò0ü ´7µ ü ��þ ò�ñ ´ î Ä1þ�µ ´ î ÿ ü ÿ ý ´/÷ òAø/ù�ø ´ ò0ú ¼ î ¶z¶
ü¸ò�ò �p´3ÿD¿ ò ¿�µ ø3ò ���1µ ñ ´ î µ�¶z¶ ù ÿ ü ´/÷ ò0ø3ò ¶ îzúAî ´/µ ´ î ÿ ü�ø µ ü �p´/÷ ò0î�ñ�îzú ��µ�þd´	ÿ ü ´/÷ ò�ø µ ý2ò ´ ù µ ü µ�¶ ù�ø�îzø µ ü � ø µ ý2ò ´ ù
µ ø/ø/ð�ú ��´ î ÿ ü�ø ÿ ý ´/÷ ò�ò0ü þdÿ ú ��µ ø�ø/îzü¸ï�ø/ù�ø ´ ò0ú�
 ¼	÷ î þ�÷ 
çîzü ´/÷ ò þ�µ ø3ò ÿ ý ³����)Õ 
\îzø ´/÷ ò ÿMÀ ò�ñ µ�¶�¶°µ î�ñ ´ ñ µ��Dþ
ø3ù�ø ´ ò0úPõ

�ÓÄ ü µ�¶Z´ ù � ò ÿ ý ¶ îzúAî ´/µ ´ î ÿ üpîzø�ñ/ò ¶zµ ´ ò �w´3ÿG� ñ ÿ�¿�¶ ò0úAø°ò0ü þdÿ ð�ü ´ ò�ñ�ò �*ÿ ñ ´ ñ µ�� ò ÿ�� ø)ú µ�� ò � ð¸ñ�îzü�ï.ø3ù�ø ´ ò0ú
� ò0ø/îzï�ü8õ�í ÿ ñ)ò�� µ ú �1¶ ò�
 ³����)Õ�÷�µ ø µ?÷ î�ï ÷ � ¶ ò À ò ¶#� ò�ñ/ý ÿ ñ�ú µ ü þ ò�ú ÿ ü�î ´3ÿ ñ�îzü¸ïAñ�ò��~ð�îzñ/ò0úIò0ü ´	´/÷�µ ´)¶ ò �p´3ÿJ´/÷ ò
îzü þ�¶ ð�ø/î ÿ ü ÿ ý µ ø3ò ¶ ýg� ´ ò0ø ´ ý¥ð�ü þd´ î ÿ ü»îzü ´/÷ òwø3ù�ø ´ ò0ú � ò0ø/îzï�ü ´3ÿv� ò ´ ò�ñ�úAî�ü¸ò ¼°÷ ò ´/÷ ò�ñ ³���+Õ îzø ÿ�� ò�ñ µ ´ îzü¸ï
þdÿ ñ/ñ/ò þd´/¶ ù�õ ³�÷ ò+ý ÿ�¶z¶�ÿ^¼ îzü¸ïIø3ù�ø ´ ò0ú ¶ îzúAî ´/µ ´ î ÿ ü?ñ/ò ¶�µ ´ ò0ø ´3ÿA´/÷ î�øÂø3ò ¶ ýf� ´ ò0ø ´ ý µ�þ î ¶ î ´ ù ö
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³�÷ ò0ø3ò ¶ î�úAî ´/µ ´ î ÿ ü�ø8ø ÷¸ÿ ð ¶��+¿ ò ¶ î�ü · ò �)´3ÿ�´/÷ òHñ/ò ¶ ò À�µ ü ´#��µ ñ ´ ø ÿ ý ´/÷ ò � ò À ò ¶�ÿ�� úIò0ü ´Zµ ü � 
 ú ÿ ø ´ îzú �ÿ ñ ´/µ ü ´ 

ÿ�� ò�ñ µ ´ î ÿ ü µ�¶ ø � ò þ î Ä1þ�µ ´ î ÿ ü�ø0õVí ÿ ñ°ò�� µ ú ��¶ ò�
5n ì ú µ ù ¿ ò ¶ îzü · ò �D´3ÿ.´/÷ ò � î ¶zÿ�´çÿ�� ò�ñ µ ´ î ÿ ü�ø�ú µ ü�ð µ�¶ õ

îï¼ðÛñÁð�îï ò-ó)ô§õ�öO÷ Ò4ö�k�õ�j¾ø�Ç�r8õ�jlsZnmù+úÁr8j§n õ�ö�nHr8n+Ç�öÍùÂr8nHÉüû�ýes-þ�ÿ¼õ������
�%´°´/÷ îzø �ºÿ îzü ´ îzü � ò À ò ¶�ÿ�� úIò0ü ´ 
 ´/÷ ò�ø µ ý2ò ´ ùvñ/ò��~ð�î�ñ/ò0úIò0ü ´ ø µ ü ��þdÿ ü�ø ´ ñ µ îzü ´ ø µ ñ/ò �¸ÿ�þ ð�úIò0ü ´ ò �vµ ü �P´ ñ µ�þ ò �
´3ÿ�´/÷ ò � ò0ø/î�ï�üCý2ò µ ´ ð¸ñ/ò0øDð�ø3ò �æ´3ÿ î�ú ��¶ ò0úIò0ü ´�´/÷ ò0úPõ � ÷�µ ¹0µ ñ �N¶�ÿ ï þdÿ ü ´/µ îzü�ø ´/÷ ò ÷�µ ¹0µ ñ � îzü¸ý ÿ ñ�ú µ ´ î ÿ ü
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.2ÿ ñ ¶ îzü · ø ´3ÿ î ´ 0+ï�ò0ü�ò�ñ µ ´ ò �D� ð¸ñ�îzü�ï ´/÷ ò � ò À ò ¶�ÿ�� úIò0ü ´O� ñ ÿ�þ ò0ø�ø µ ü ��´/÷ ò?ñ/ò0ø/ð ¶�´ ø ÿ ý ´/÷ ò ÷�µ ¹0µ ñ �4µ ü µ�¶ ù�ø/îzø
� ò�ñ/ý ÿ ñ�úIò � õ ³�÷ ò ¶�ÿ ï ¼ î ¶z¶�þdÿ ü ´/µ îzü.ò0ú ¿ ò �5� ò �I¶ îzü · ø ´3ÿ7´/÷ òÂñ/ò0ø ÿ�¶ ð ´ î ÿ ü ÿ ýò µ�þ�÷?÷�µ ¹0µ ñ � 
Lø�ð þ�÷Aµ øHý2ð�ü þd´ î ÿ ü µ�¶
ñ/ò���ð�î�ñ/ò0úAò0ü ´ ø�
 � ò0ø/î�ï�ü þdÿ ü�ø ´ ñ µ îzü ´ ø�
ø3ù�ø ´ ò0ú � ò0ø/îzï�ü�ý2ò µ ´ ð¸ñ/ò0ø�
 ÿ�� ò�ñ µ ´ î ÿ ü µ�¶�� ñ ÿ�þ ò � ð¸ñ�ò0ø�
 µ ü � ø3ù�ø ´ ò0ú ¶ îzúU�
î ´/µ ´ î ÿ ü�ø�õ ³�÷ òIîzü¸ý ÿ ñ�ú µ ´ î ÿ ü �¸ÿ�þ ð�úIò0ü ´ ò � ø ÷¸ÿ ð ¶g�v¿ ò¯ò µ ø3ù ´3ÿPþdÿ�¶z¶ ò þd´ î�ü ´3ÿPµ ý ÿ ñGú ´/÷�µ ´)þ�µ ü ¿ ò�ð�ø3ò � ý ÿ ñ
´/÷ ò Ä ü µ�¶ ø µ ý2ò ´ ù µ ø/ø3ò0ø/ø�úIò0ü ´	µ ü ��þ ò�ñ ´ î Äþ�µ ´ î ÿ ü ÿ ý ´/÷ ò7ø3ù�ø ´ ò0úPõ

� ÷ ò0ü¸ò À ò�ñ þ�÷�µ ü¸ï�ò0ø µ ñ/ò%ú µ�� ò�î�ü�ø µ ý2ò ´ ù�� þ ñ�î ´ î þ�µ�¶ ø3ù�ø ´ ò0úAø ÿ ñVø ÿ ý ´²¼%µ ñ/ò .1� ð¸ñ�îzü�ï � ò À ò ¶�ÿ�� úAò0ü ´�ÿ ñ � ð¸ñ�îzü¸ï
ú µ îzü ´ ò0ü µ ü þ ò µ ü � ò À�ÿ�¶ ð ´ î ÿ ü�0<
 ´/÷ òAø µ ý2ò ´ ù ÿ ý ´/÷ ò þ�÷�µ ü¸ï�òDü¸ò�ò � ø ´3ÿ�¿ ò�ñ/ò��lò À µ�¶ ð µ ´ ò � õ ³�÷ î�ø � ñ ÿ�þ ò0ø�ø þ�µ ü
¿ ò � î �Dþ ð ¶�´Âµ ü � ò�� � ò0ü�ø/î À ò7î�ýVî ´�÷�µ ø ´3ÿ ø ´/µ ñ ´ ý,ñ ÿ ú ø þ ñ µ ´/þG÷ ò µ�þG÷v´ î�úIò�õ_�çù � ñ ÿ^À î � îzü¸ï ¶ îzü · ø ´/÷ ñ ÿ ð�ï ÷¸ÿ ð ´
´/÷ ò�ø � ò þ î Ä1þ�µ ´ î ÿ ü�
1î ´ ø ÷¸ÿ ð ¶g�P¿ ò�ò µ ø3ù ´3ÿ?µ ø/ø/ò0ø/ø ¼°÷ ò ´/÷ ò�ñ µ	�1µ ñ ´ î þ ð ¶zµ ñ � ò0ø/îzï�ü � ò þ îzø�î ÿ ü ÿ ñ � î�ò þ ò ÿ ý þdÿ�� ò
¼%µ ø ¿1µ ø3ò �vÿ ü ´/÷ ò ÿ ñ�î�ï�î�ü µ�¶ ø µ ý2ò ´ ù µ ü µ�¶ ù�ø/îzø ÿ ñ)ø µ ý2ò ´ ù��lñ/ò ¶zµ ´ ò �/� ò0ø/î�ï�ü þdÿ ü�ø ´ ñ µ îzü ´	µ ü �vÿ ü ¶ ù ´/÷�µ ´��1µ ñ ´	ÿ ý
´/÷ ò�ø µ ý,ò ´ ù µ ü µ�¶ ù�ø�îzø � ñ ÿ�þ ò0ø/øÂñ/ò � ò µ ´ ò �Pÿ ñ	ñ/ò��lò À µ�¶ ð µ ´ ò � õ
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4�÷ ò þ65 ð�ø 587 î:9²ù�ú ÿ,� ò 7 ð�ø3ò � îzü 5�þ�þ î � ò0ü;9 ÿ ñ�î�ü þ î � ò0ü;9 5 ü 587 ù�ø/î�ø � ò693ò�ñ�ú.îzü¸ò0ø=< ÷>5 9=<�ò 7�ÿ�ÿ8? ý ÿ ñ�
 ÷¸ÿ <@<çò
ï ÿA5CBºÿ ðD9 7�ÿ�ÿ8? îzü�ïIý ÿ ñFE"ý 5�þ 9/ø�
HG 5 ü � < ÷>5 9I<�ò¯ø3ò�ò 5 ø	ñ/ò 7 ò6J 5 üK9�õ��"ü ÿ ð�ñ°ò�� � ò�ñGî�ò0ü þ ò�ð�ø�îzü¸ïAL 4r� � { � BM5 ø3ò �5�þ�þ î � ò0ü;9 5 ü 587 ù�ø�îzø�
�<çò�N1ü � 9 ÷>5 9\ò6J�ò0ü?î�ýM<çò	ð�ø3ò ÿ ü 7 ùO9 ÷ ò°î�ü¸ý ÿ ñGú 5 9/î ÿ ü � ñ/ò0ø/ò0üK93ò � îzü 5 üAò��¸îzøP9/î�ü¸ï 5�þ�þ î � ò0ü;9
ñ/ò �ºÿ ñQ9�
D<çò þdÿ úIò�ð � <°î:9 ÷/5 J�ò�ñ/ù � î � ò�ñ/ò0ü;9�J�î�ò6< ÿ ýR9 ÷ ò 5�þ�þ î � ò0ü;9 5 ü � îS9/ø þ65 ð�ø3ò0ø�õ

� ÿ øP9 5�þ�þ î � ò0ü;9°ñ/ò �ºÿ ñQ9/ø 5 ñ/òT<�ñGî:9P93ò0üPý2ñ ÿ ú9 ÷ ò � ò�ñ�ø � ò þ 9/î:J�ò ÿ ý 5 üpò6J�ò0üK93� BU5 ø/ò � ú ÿ,� ò 7 õ 4�÷ ò�ù 587 ú ÿ øP9587 < 5 ù�ø þ67 ò 5 ñ 7 ù � ò0ø þ ñ�î B òV9 ÷ ò)ò6J�ò0üK9/ø 5 ü � ð�ø�ð 587S7 ù ÿ ü�ò ÿ ñ°ø3ò6J�ò�ñ 587eÿ ýW9 ÷ ò0ø3ò7ò6J�ò0ü;9/ø°îzø þG÷¸ÿ ø3ò0ü 5 øX9 ÷ ò/E"ñ ÿ�ÿ 9
þ65 ð�ø3ò . ø10GõHG!L ÿ úIò69/î�úIò0ø/E þdÿ ü;93ñ�î B ðD9 ÿ ñ�ù þ65 ð�ø/ò0øQG 5 ñ/ò.î � ò0üK9/î:N�ò � õU�çð>9Y9 ÷ ò 5 ü 587 ù�ø/îzø ÿ ýZ< ÷ ù[9 ÷�ÿ ø3òAò6J�ò0ü;9/ø
ÿ�þ�þ ð¸ñ/ñ/ò � îzø�ð�ø�ð 587S7 ù�îzü þdÿ ú �U7 ò693ò öF4�÷ ò 5 ü 587 ù�ø/îzø¯ý2ñ/ò���ð¸ò0üK9 7 ùOøP9 ÿ�� ø 5 ý\93ò�ñ]N1ü � îzü¸ïwø ÿ úIò ÿ ü¸ò/9 ÿ^BM7S5 úIò`_
ð�ø/ð 587S7 ù 5A÷ ð�ú 5 ü ÿ�� ò�ñ 5 9 ÿ ñP_ 5 ü � 9 ÷ ò ÿ��5�ºÿ ñQ9/ð�ü�î:9§ùa9 ÿa7 ò 5 ñ�üPîzú �ºÿ ñQ9 5 ü;9 7 ò0ø/ø ÿ ü�øÂîzø 7�ÿ øP9�õ

� ü 5�þ�þ î � ò0ü;9 5 ü 587 ù�ø/îzøW93ò þ�÷ ü�îg�~ð¸ò%ø ÷¸ÿ ð 7��R� ñ ÿ J�î � ò 5 ý2ñ 5 úIò6< ÿ ñ ?�ÿ ñ � ñ ÿ�þ ò0ø/øb9 ÿV5 ø�ø/îzøP9Vîzü�ð�ü � ò�ñGøP9 5 ü � îzü�ï9 ÷ ò?ò0üK9/îzñ/ò 5�þ�þ î � ò0üK9 � ñ ÿ�þ ò0ø/ø 5 ü � î � ò0ü;9/î�ý2ù�îzü�ï/9 ÷ òJú ÿ øP9�îzú �ºÿ ñQ9 5 ü;9�ø3ù�øP93ò0úAî þ?þ65 ð�ø 587 ý 5�þ 9 ÿ ñ�øIîzü;J ÿ�7 J�ò � õ4�÷ î�ø þ�÷U5�� 93ò�ñ � ò0ø þ ñ�î B ò0ø 5 ü 5��5� ñ ÿ�5�þG÷ 9 ÿc5�þ�þ î � ò0üK9 5 ü 587 ù�ø/îzø�
 BU5 ø/ò �pÿ üdL 4r� � { 
 þ6587S7 ò �/��� L 4 .7�#5 ð�ø 587
� ü 587 ù�ø/îzø BM5 ø3ò �?ÿ üeL 4�� � { 0Gõ ��� L 4»þ65 ü B ò	ð�ø/ò � 9 ÿ î � ò0ü;9/î�ý2ù]9 ÷ òz�~ð¸ò0øQ9/î ÿ ü�øf9 ÷>5 9Âü¸ò�ò � 9 ÿ=B ò 5 ü�øP<çò�ñ/ò �9 ÿ ý¥ð 7S7 ùDð�ü � ò�ñ�øQ9 5 ü � < ÷ ùc9 ÷ ò 5�þ�þ î � ò0üK9 ÿ�þ�þ ð¸ñ/ñ�ò � õ`�g9 � ñ ÿ J�î � ò0ø#9 ÷ ò BU5 ø/îzø%ý ÿ ñ°ú 5 �¸îzúAî:h0î�ü¸ï 7 ò 5 ñ�ü�îzü¸ï¯ý2ñ ÿ ú9 ÷ ò7ò6J�ò0ü;9/ø�õ4�÷ òvð�ø3ò ÿ ý ��� L 4 ��ÿ ò0øAü ÿ 9 7 ò 5�� 9 ÿ î � ò0ü;9/î�ý2ù�îzü�ï*ø�îzü¸ï 7 ò þ65 ð�ø 587 ý 5�þ 9 ÿ ñGø ÿ ñAJ 5 ñ�î 5CBU7 ò0ø�õ[�Ëü�øQ93ò 5�� î:9
� ñ ÿ J�î � ò0ø#9 ÷ ò 5CB î 7 î:9²ùA9 ÿ ò�� 5 úAîzü¸òY9 ÷ ò�ò0üK9/î�ñ�ò�ø ÿ�þ î ÿ �i93ò þ�÷ ü�î þ6587 ø3ù�øP93ò0ú � ò0ø/î�ï�üF9 ÿ î � ò0üK9/îzý,ù�9 ÷ òj<�ò 5C? ü¸ò0ø/ø/ò0ø
îzü)9 ÷ òqò��¸îzøP9/î�ü¸ïæø 5 ý,ò69§ù þdÿ üK93ñ ÿ�7 øP93ñ�ð þ 9/ð�ñ/ò 5 ü � 9 ÿ î � ò0ü;9/î�ý2ù þG÷>5 ü¸ï�ò0ø/9 ÷U5 9e<°î 7S7 ü ÿ 9�ø/î�ú �U7 ùæò 7 î�úAîzü 5 93ò
ø3ù�ú � 9 ÿ úAø B ðD9 �ºÿ 93ò0üK9/î 587k7 ù 587k7 9 ÷ ò þ65 ð�ø 587 ý 5�þ 9 ÿ ñ�ø�
�îzü þ67 ð � îzü¸ïl9 ÷ ò�ø3ù�øP93ò0úAî þ+ÿ ü�ò0ø�õ

�+ü�ò¯ï ÿ�587Hÿ ý ��� L 4 îzøV9 ÿ ï�ò69 5 < 5 ù*ý2ñ ÿ ú 5 ø/ø/îzï�ü�îzü¸ï BU7S5 úIò 5 ü � î�ü�øP93ò 5�� 9 ÿ ø ÷ î�ým9n9 ÷ òIý ÿ�þ ð�øV9 ÿ=Zi";'9 ÷ ò 5�þ�þ î � ò0ü;9 ÿ�þ�þ ð¸ñ/ñ�ò �a5 ü �?÷¸ÿ <�9 ÿT� ñ/ò6J�ò0ü;9çø/î�úAî 7S5 ñ 7zÿ ø/ø3ò0øçîzü�9 ÷ ò	ý2ð>9/ð¸ñ/ò�õ 4eÿO5�þ�þdÿ ú �U7 îzø ÷ 9 ÷ îzø\ï ÿ�587 
¸î:9çîzø
ü¸ò þ ò0ø/ø 5 ñ/ùo9 ÿ úAîzü�îzúAî:h�ò ÷ îzü � ø/îzï ÷ 9 B î 5 ø 5 ü � îzü�øP93ò 5�� 9 ÿG� ò693ò�ñ�úAîzü¸òl< ÷ ù � ò ÿ��U7 ò B ò ÷U5 J�ò � 9 ÷ ò=< 5 ù[9 ÷ ò�ù
� î � ï�îSJ�ò0üe9 ÷ ò�îzü�ý ÿ ñ�ú 5 9/î ÿ üc9 ÷ ò�ù ÷>5��e5 9X9 ÷ òY9/î�úIò�õ

� üvò�� 5 ú �U7 ò ÿ ý�9 ÷ ò¯ñ/ò0ø/ð 7 9/ø ÿ ý 5 ü 5�þ�þ î � ò0üK9 5 ü 587 ù�ø/îzø	ð�ø/îzü¸ï ��� L 4 îzø � ñ/ò0ø3ò0ü;93ò � îzü �Â÷>5�� 93ò�ñYp�õ �� �
� î:9/î ÿ ü 587 ò�� 5 ú �U7 ò0ø 5 ñ/òAîzü �u�M� ò0ü � î þ ò0ø� 5 ü �/� õ 4�÷ îzø þG÷>5�� 93ò�ñ � ò0ø þ ñ�î B ò0øn9 ÷ òIøP93ò � øV9 ÿ ï ÿ 9 ÷ ñ ÿ ð¸ï ÷ îzü
� ñ ÿ�� ð þ î�ü¸ï¯ø�ð þ�÷/5 ü 5 ü 587 ù�ø/îzø�õ � ü 5�þ�þ î � ò0ü;9 5 9 5 N þ 9/î ÿ ü 5878þG÷ ò0úAî þ6587��M7S5 üK9TqÅó�y8r8seîzø�ð�ø/ò � 9 ÿ	� ò0ú ÿ ü�øQ93ñ 5 93ò9 ÷ ò � ñ ÿ�þ ò0ø/ø�õut 4�÷ ò 5�þ�þ î � ò0üK9�ø þ ò0ü 5 ñ�î ÿ < 5 ø � ò6J�ò 7zÿ�� ò �oB ùev	îzø ? � 5 ü 5 ï�ò0úIò0üK9 { ñ ÿ 9 ÿ 93ñ 5 îzü 5�þ�þ î � ò0üK9�îzü��
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J�ò0øP9/î�ï 5 9 ÿ ñGø 5 ü ��� ò0ø þ ñ�î B ò0ø 5 ñ/ò 587 îzøQ9/î þV5�þ�þ î � ò0ü;9 � ñ ÿ�þ ò0ø/øÂø/îzú.î 7S5 ñ#9 ÿ ú 5 ü~ù 5�þ�þ î � ò0üK9/øX9 ÷>5 9 ÷>5 J�ò ÿ�þ�þ ð�ñ/ñ/ò �
îzü þ�÷ ò0úAî þ6587��U7S5 ü;9/ø�õa� ÷ î 7 òa9 ÷ ò 7�ÿ ø�ø�îzü;J ÿ�7 J�ò0ø�ñ/ò 7 ò 5 ø3ò ÿ ý 5 9 ÿ ��î þDþ�÷ ò0ú.î þ6587 
R9 ÷ ò 5 ü 587 ù�ø�îzø7ø3ò�ñQJ�ò0ø 5 ø 5 ü
ò�� 5 ú �U7 ò ÿ ý ÷¸ÿ <�9 ÿ	�¸ÿ�5 ü 5�þ�þ î � ò0ü;9 ÿ ñ°îzü þ î � ò0üK9 5 ü 587 ù�ø/î�ø%ý ÿ ñ 5 ü~ùPîzü � ð�øP93ñ/ù�õ

� ü 5�þ�þ î � ò0ü;9�îzüKJ�ò0øQ9/î�ï 5 9/î ÿ ü � ñ ÿ�þ ò0ø/øJîzøJü ÿ 9 B ò0îzü¸ï4ø � ò þ îuN�ò �m÷ ò�ñ/ò�
 B ðD9 ÿ ü 7 ù 5 < 5 ù�9 ÿv�¸ÿ�þ ð�úIò0ü;95 ü ��5 ü 587 ù;h�ò^9 ÷ òqñ�ò0ø/ð 7 9/ø ÿ ý�ø/ð þ�÷�5D� ñ ÿ�þ ò0ø�ø�õ ��þ�þ î � ò0ü;9�îzü;J�ò0øP9/î�ï 5 9/î ÿ üéî�ø 5 ú�ð þG÷�7S5 ñ/ï�ò�ñe9 ÿ�� î þ 9 ÷>5 9
ï ÿ ò0ø B ò�ù ÿ ü � 9 ÷ òPï ÿ�587 ø ÿ ýI9 ÷ î�ø Bºÿ�ÿ8? õ 4�÷ îzø þG÷>5�� 93ò�ñ ÿ ü 7 ù þdÿ ü�ø/î � ò�ñ�ø ÷¸ÿ <9 ÿ�5 ü 587 ù;h�òe9 ÷ ò �U5 9 5*ÿ ü þ ò
î:9 ÷U5 ø B ò�ò0ü þdÿ�7k7 ò þ 93ò �[5 ü �vÿ ñ/ï 5 ü�î:h�ò � õ 4�÷ ò 5�þ�þ î � ò0ü;9 5 ü 587 ù�ø/î�ø � ñ ÿ�þ ò0ø/ø � ò0ø þ ñ�î B ò � îzüo9 ÷ îzø þ�÷>5�� 93ò�ñ �¸ÿ ò0ø�

÷¸ÿ <�ò6J�ò�ñ�
 þdÿ ü;93ñ�î B ðD93ò#9 ÿR� ò693ò�ñ�úAîzü�î�ü¸ïI< ÷>5 9��~ð�ò0øP9/î ÿ ü�øTø ÷�ÿ ð 7��=B ò 5 ø ? ò �W� ð¸ñ�î�ü¸ïI9 ÷ ò�îzüKJ�ò0øQ9/î�ï 5 9/î ÿ ü8õi� ÷ ò0ü5 9P93ò0ú � 9/î�ü¸ïj9 ÿl5��M�U7 ù�L 4�� � { � BU5 ø3ò �a5 ü 587 ù�ø/îzø�9 ÿ ò���îzøQ9/îzü¸ï 5�þ�þ î � ò0ü;9\ñ/ò �ºÿ ñQ9/ø�
~î:9 ÿ ý\93ò0ü B ò þdÿ úIò0ø 5��5�U5 ñ/ò0ü;99 ÷>5 9 þ ñ�ð þ î 587 îzü¸ý ÿ ñ�ú 5 9/î ÿ üc< 5 ø�ü ÿ 9 ÿ8B 9 5 îzü�ò � 
 ÿ ñ 5 9 7 ò 5 øP9�ü ÿ 9Âîzü þ67 ð � ò � îzüc9 ÷ ò)ñ/ò �ºÿ ñQ9�
�9 ÷>5 9�îzøÂü�ò�ò � ò � 9 ÿ
ý¥ð 7S7 ù.ð�ü � ò�ñ�øP9 5 ü � < ÷ ùA9 ÷ ò 7�ÿ ø�ø ÿ�þ�þ ð�ñ/ñ/ò �/5 ü �P÷�ÿ <�9 ÿ	� ñ/ò6J�ò0ü;9�ý2ð>9/ð¸ñ/ò ÿ�þ�þ ð�ñ/ñ/ò0ü þ ò0ø�õ

�X�I��� �)�O�����f O��¡£¢¥¤O¦�¡£§j¨���©M©�ª« ¬�®]®]¤P¯lª« O°	±l�[¬�² ¦ ³�§¬�¨�¨�ªQ´]�� n³�¬� O¢¥¤¶µ
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¸º¹�L 4b»I¼¾½b¿�5 ¹ 58À6À6ÁkÂDÃ ¹K9 ÁSÄ�Å�Ã6Æ�5CÅ�ÂDÃÇÂ�58ÄAÁ ¹;J8È 7 J Á ¹ Æd5�À È�É]Ê 7:ÃÌË Ê Å È ÀÌÃÇÄQÄ6¿ ¹DÈ89YÍQÎ Ä 9 Á ¹ Â>Á J ÁSÂ Î 587�Ã J Ã ¹K9 ÄÇÏ»nÀ6À6ÁSÂDÃ ¹;9 5 ¹ 587:Ð�ÄQÁSÄTÁ ¹�Ñ » L 4 9QÒ Ã ¹ Ã ¹K9 58Ák7SÄ Î>¹ ÂDÃ6Å�Ä 9 5 ¹ ÂUÁ ¹ Æ 9QÒ ÃAÂ>Ð ¹ 5 É ÁSÀ Ê Å È ÀÌÃÇÄQÄ 9QÒ 5 9 7:ÃÇÂ 9PÈo9QÒ Ãa7 È ÄQÄ6Ï4 Ò 5 9 58À6À6ÁSÂDÃ ¹;9�Ê Å È ÀÌÃÇÄQÄ�ÁkÄ�Â È À ÎUÉ Ã ¹K9 ÃÇÂaB;Ð]Ä Ò>ÈÓ< Á ¹ Æ 9QÒ ÃXÄ È À6Á ÈCÔi9 ÃÇÀ ÒU¹ ÁSÀ6587UÄ�5CÕmÃ 9 Ð�À È�¹K9 Å È 7MÄ 9 Å Î À 9QÎ ÅQÃ�Õ È Å 9QÒ ÃÄPÐ�Ä 9 Ã É Á ¹;J8È 7 J ÃÇÂF5 ¹ Â 9QÒ ÃnÄQ5CÕ\Ã 9 ÐcÀ È�¹ Ä 9 Å�58Á ¹K9 Ä 9QÒ 5 9#< Ã6ÅQÃ J Á È 7S5 9 ÃÇÂF5 9 ÃÇ58À Ò 7:Ã J ÃÇ7 È Õ 9QÒ ÁSÄfÀ È�¹;9 Å È 7·Ä 9 Å Î À 9QÎ ÅQÃ5 ¹ Â <XÒ Ð8Ï�4 Ò ÃV5 ¹ 587:ÐÖÄ�ÁSÄ#ÅQÃÇÄ Î 7 9 Ä�Á ¹eÉlÎ 7 9 Á Ê 7:Ã J ÁSÃ < Ä È Õ 9QÒ Ãj58À6À6ÁSÂDÃ ¹;9 ¿UÂDÃ Ê Ã ¹ Â>Á ¹ Æ È�¹e9QÒ Ã Ê Ã6Å«Ä Ê ÃÇÀ 9 Á J Ãj5 ¹ Â7:Ã J ÃÇ7£Õ\Å È�É×<IÒ ÁSÀ ÒF9QÒ ÃT7 È ÄQÄ�ÁSÄ¥B�ÃÇÁ ¹ Æ J Á:Ã < ÃÇÂ£Ï»n7 9QÒDÈ�Î Æ ÒF9QÒ Ã Ê Å È ÀÌÃÇÄ�Ä�ÁSÄ#ÂDÃÇÄQÀÌÅ�Á:B·ÃÇÂcÁ ¹c9 Ã6Å É Ä È ÕbÄ 9 Ã Ê Ä È Å Ê 5CÅ 9 Ä6¿ ¹DÈ Á É]Ê 7kÁSÀ65 9 Á È�¹ ÁSÄZB�ÃÇÁ ¹ Æ É 58ÂDÃ 9QÒ 5 99QÒ Ãa5 ¹ 587:ÐÖÄ�ÁSÄ Ê Å È ÀÌÃÇÄQÄjÁkÄj7SÁ ¹ ÃÇ5CÅ È Å 9QÒ 5 9TÈ�¹ ÃaÄ 9 Ã Ê�É=Î Ä 9 B·ÃaÀ È�É�Ê 7:Ã 9 ÃÇÂ^B·Ã6Õ È ÅQÃ 9QÒ Ã ¹ ÃÌË 9jÈ�¹ ÃaÁSÄjÄ 9 5CÅ 9 ÃÇÂ£Ï4 Ò Ã N Å�Ä 9T9QÒ ÅQÃ6ÃeÄ 9 Ã Ê Ä=5CÅ�Ã 9QÒ ÃFÄ�5 É Ã È�¹ ÃÇÄ 9QÒ 5 9 Õ È Å ÉØ9QÒ ÃcBU58ÄQÁkÄ È ÕI587S7 9QÒ Ã L 4W»n¼[½ Ô BU58ÄPÃÇÂ 9 ÃÇÀ ÒU¹ ÁSÙ Î ÃÇÄÂDÃÇÄQÀÌÅ«Á:B·ÃÇÂcÄ È Õ\5CÅÓÏ
ÚCÏ ¸ ÂDÃ ¹;9 Á:Õ\Ð 9QÒ ÃjÄQÐÖÄ 9 Ã É[Û Ä«Ü#5 ¹ Â Ò 5 h 5CÅ�Â Û Ä«Ü#Á ¹KJ8È 7 J ÃÇÂoÁ ¹F9QÒ ÃT7 È Ä�Ä6Ï
xÖÏ ¸ ÂDÃ ¹;9 Á:Õ\Ð 9QÒ ÃjÄQÐÖÄ 9 Ã É ÄQ5CÕ\Ã 9 ÐeÀ È�¹ Ä 9 Å�58Á ¹K9 ÄI5 ¹ ÂeÄPÐ�Ä 9 Ã É ÅQÃÇÙ Î Á:Å�Ã É Ã ¹K9 Ä�58Ä�Ä È À6Ák5 9 ÃÇÂ < Á 9QÒF9QÒ 5 9XÒ 5 h 5CÅ�Â£Ï
ÝÖÏXÞ È À Î>É Ã ¹;9V9QÒ Ã=Ä�5CÕmÃ 9 Ð¾À È�¹;9 Å È 7RÄ 9 Å Î À 9QÎ ÅQÃ=Á ¹/Ê 7S58ÀÌÃ 9PÈ À È�¹K9 Å È 7 9QÒ Ã Ò 5 h 5CÅ�Âß5 ¹ ÂoÃ ¹ Õ È Å�ÀÌÃ 9QÒ Ã]ÄQ5CÕ\Ã 9 ÐÀ È�¹ Ä 9 Å�58Á ¹;9 Ä6Ï]4 Ò ÁSÄVÄ 9 Å Î À 9QÎ ÅQÃ]Á ¹ À67 Î ÂDÃÇÄ 9QÒ ÃOÅ È 7:ÃÇÄj5 ¹ ÂßÅQÃÇÄ Ê·È�¹ ÄQÁ:BMÁS7SÁ 9 Á:ÃÇÄ È Õ�ÃÇ58À Ò À È�É]Ê·È�¹ Ã ¹;9 Á ¹ß9QÒ ÃÄ 9 Å Î À 9QÎ ÅQÃj58Ä < ÃÇ7k7£58Ä 9QÒ ÃjÀ È�¹;9 Å È 7SÄ Ê Å ÈÓJ ÁSÂDÃÇÂ È ÅnÀÌÅQÃÇ5 9 ÃÇÂ 9PÈ ÃÌËÖÃÇÀ ÎD9 Ã 9QÒ ÃÇÁ:Å�ÅQÃÇÄ Ê�È�¹ ÄQÁ:BUÁS7kÁ 9 Á:ÃÇÄ�5 ¹ Â 9QÒ ÃÅ�ÃÇ7:Ã J 5 ¹;9 ÕmÃ6ÃÇÂDBM58ÀQ? Ê Å ÈÓJ ÁSÂDÃÇÂ 9PÈc9QÒ Ã É	9PÈFÒ ÃÇ7 Ê¾9QÒ Ã É Â Èc9QÒ ÁSÄ6Ïn4 Ò ÁSÄIÄ 9 Å Î À 9QÎ Å�Ã É 5ÓÐoB·ÃlÀ È�É]Ê 7:Ã 9 ÃÇÂÁ ¹FÊ 5CÅ�587S7:ÃÇ7 < Á 9QÒF9QÒ Ãj7S5 9 Ã6ÅnÄ 9 Ã Ê Ä6Ï
Ä ÏXÞnÃ 9 Ã6Å É Á ¹ Ã 9QÒ Ã Ê Å È ËDÁ É 5 9 ÃjÃ J Ã ¹;9 Än7:ÃÇ58Â>Á ¹ Æ 9PÈ�9QÒ Ãj7 È ÄQÄ6Ï
p ÏX» ¹ 587:Ð h Ã 9QÒ Ã#7 È ÄQÄR5 9R9QÒ Ã ÊUÒ Ð�ÄQÁSÀ6587ÖÄPÐ�Ä 9 Ã É 7:Ã J ÃÇ7àÏ ¸ Â>Ã ¹K9 Á:Õ\Ð 9QÒ Ã#À È�¹;9 Å�Á:B ÎD9 Á È�¹TÈ ÕMÃÇ58À ÒOÈ Õ 9QÒ ÃfÕ È 7S7 Èá< Á ¹ Æ9PÈ]9QÒ ÃIÃ J Ã ¹;9 Ä6â ÊMÒ Ð�ÄQÁSÀ6587�5 ¹ Â È8Ê Ã6Å�5 9 Á È�¹ 587·À È�¹;9 Å È 7SÄ6¿ ÊUÒ ÐÖÄ�ÁSÀ6587UÕã58ÁS7 Î ÅQÃÇÄ6¿�ÂDÐÖÄQÕ Î>¹ À 9 Á È�¹ 587UÁ ¹K9 Ã6Å�58À 9 Á È�¹ Ä6¿À È�ÉaÉlÎ>¹ ÁSÀ65 9 Á È�¹ 5 ¹ Â)À È;È Å�ÂUÁ ¹ 5 9 Á È�¹åä 5 < ÄÇ¿X5 ¹ Â Î>¹>Ò 5 ¹ ÂU7:ÃÇÂåÂ>ÁSÄ 9QÎ ÅQBU5 ¹ ÀÌÃÇÄÇÏ�ÞnÃ 9 Ã6Å É Á ¹ Ã <XÒ Ð 9QÒ ÃÊMÒ Ð�ÄQÁSÀ6587£À È�¹;9 Å È 7SÄIÁ ¹FÊ 7S58ÀÌÃ < Ã6ÅQÃTÁ ¹ ÃÌæ�ÃÇÀ 9 Á J ÃlÁ ¹FÊ ÅQÃ J Ã ¹;9 Á ¹ Æ 9QÒ Ã Ò 5 h 5CÅ�Â£Ï
çÖÏX¼ ÈÓJ Á ¹ Æ ÎDÊe9QÒ Ã=7:Ã J ÃÇ7SÄ È Õ 9QÒ ÃTÄ�5CÕmÃ 9 Ð/À È�¹K9 Å È 7bÄ 9 Å Î À 9QÎ ÅQÃ8¿>ÂDÃ 9 Ã6Å É Á ¹ Ã ÒDÈá< 5 ¹ Â�èRéKêjÃÇ58À Ò Ä Î À6ÀÌÃÇÄ�ÄQÁ J ÃÒ Á:Æ Ò Ã6ÅY7:Ã J ÃÇ7�587S7 ÈÓ< ÃÇÂ È ÅTÀ È�¹K9 Å«Á:B ÎD9 ÃÇÂ 9PÈ/9QÒ Ã]Á ¹ 58ÂDÃÇÙ Î 5 9 ÃOÀ È�¹;9 Å È 7�5 9T9QÒ Ã]À Î ÅQÅQÃ ¹;9 7:Ã J ÃÇ7àÏ=ë È ÅTÃÇ58À ÒÄQÐÖÄ 9 Ã É ÄQ5CÕ\Ã 9 Ð�À È�¹ Ä 9 Å�58Á ¹K9 ¿ZÃÇÁ 9QÒ Ã6Å 9QÒ ÃoÅQÃÇÄ Ê·È�¹ ÄQÁ:BMÁS7SÁ 9 Ð¾Õ È Å�Ã ¹ Õ È Å�À6Á ¹ ÆßÁ 9]< 58Ä ¹ Ã J Ã6Åa58ÄQÄQÁ:Æ ¹ ÃÇÂ 9PÈ 5À È�É�Ê�È�¹ Ã ¹K9 Á ¹�9QÒ ÃFÄQ5CÕmÃ 9 Ð�À È�¹;9 Å È 7�Ä 9 Å Î À 9QÎ ÅQÃ È Å�5¾À È�É]Ê·È�¹ Ã ¹;9OÈ ÅOÀ È�É�Ê�È�¹ Ã ¹K9 ÄOÂ>ÁSÂ ¹DÈ89 ÃÌËÖÃ6Å«À6ÁSÄPÃ



�8�8�Hì�� y ~X}fzX|b�¶í]��|Rîn}�{f~jï�ðn�¶ñ¾zn��}Tòb}fíO| y îIzI�¶í x r8p
58Â>ÃÇÙ Î 5 9 ÃcÀ È�¹K9 Å È 7 9PÈ Ã ¹ Ä Î ÅQÃ 9QÒ ÃÇÁ:ÅT58ÄQÄQÁSÆ ¹ ÃÇÂdÅQÃÇÄ Ê�È�¹ ÄQÁ:BUÁS7kÁ 9 Á:ÃÇÄ Û Ä�5CÕmÃ 9 Ð�À È�¹ Ä 9 Å�58Á ¹K9 Ä«Ü < Ã6ÅQÃAÃ ¹ Õ È Å�ÀÌÃÇÂÁ ¹^9QÒ ÃaÀ È�É]Ê·È�¹ Ã ¹;9 ÄjB·ÃÇ7 Èá<�9QÒ Ã É ÏF» ¹ Ð ÒÖÎ>É 5 ¹ ÂDÃÇÀ6ÁkÄQÁ È�¹ Ä È Å ä 5 < ÃÇÂ�À È�¹;9 Å È 7f58À 9 Á È�¹ Ä ¹ Ã6ÃÇÂ 9PÈ B·ÃÎU¹ ÂDÃ6Å�Ä 9PÈÖÈ ÂóÁ ¹�9 Ã6Å É Ä È Õ Û 5 9 7:ÃÇ58Ä 9 Ü«â 9QÒ ÃFÁ ¹ Õ È Å É 5 9 Á È�¹ 5 J 58ÁS7S5CBU7:Ã 9PÈ^9QÒ ÃeÂDÃÇÀ6ÁkÄQÁ È�¹,É 5C?8Ã6Åa58Ä < ÃÇ7S758ÄO5 ¹ Ð�ÅQÃÇÙ Î Á:Å�ÃÇÂ�Á ¹ Õ È Å É 5 9 Á È�¹d9QÒ 5 9=< 58ÄFô�õ8öf5 J 58Ák7S5CBU7:Ã8¿ 9QÒ ÃFB·Ã Ò 5 J Á È Å Ô Ä Ò 5 Ê Á ¹ Æ É ÃÇÀ Ò 5 ¹ ÁkÄ É Ä Û\9QÒ ÃÀ È�¹;9 ÃÌË 9 5 ¹ ÂßÁ ¹�äMÎ Ã ¹ ÀÌÃÇÄ È�¹¾9QÒ Ã]ÂDÃÇÀ6ÁkÄQÁ È�¹�Ô�É 5C?�Á ¹ Æ Ê Å È ÀÌÃÇÄQÄ«Ü«¿ 9QÒ Ã J 587 Î ÃOÄ 9 Å Î À 9QÎ ÅQÃÇÄ Î>¹ ÂDÃ6Å�7SÐÖÁ ¹ Æ 9QÒ ÃÂ>ÃÇÀ6ÁSÄQÁ È�¹ ¿�5 ¹ Â^5 ¹ Ð ä 5 < ÄjÁ ¹¾9QÒ Ã Ê Å È ÀÌÃÇÄQÄ É]È Â>ÃÇ7SÄ È Õ 9QÒDÈ ÄQÃ É 5C?�Á ¹ Æ 9QÒ Ã�ÂDÃÇÀ6ÁSÄ�Á È�¹ ÄY5 ¹ Â <XÒ Ð 9QÒ>È ÄPÃä 5 < ÄXÃÌË�ÁSÄ 9 ÃÇÂ£Ï

÷ ÏXø�Ë�5 É Á ¹ Ã ÈÓJ Ã6Å«587S7�À ÈÖÈ Å�Â>Á ¹ 5 9 Á È�¹ 5 ¹ Â/À È�É�É=Î>¹ ÁSÀ65 9 Á È�¹ À È�¹K9 Å«Á:B ÎD9PÈ Å�Ä 9PÈ�9QÒ Ãj7 È ÄQÄÇÏ
ùÖÏXÞnÃ 9 Ã6Å É Á ¹ Ã 9QÒ ÃjÂ>Ð ¹ 5 É ÁSÀ6Ä�5 ¹ Â/À Ò 5 ¹ Æ8ÃÇÄnÁ ¹F9QÒ ÃjÄPÐ�Ä 9 Ã É 5 ¹ Â 9QÒ ÃjÄQ5CÕ\Ã 9 Ð/À È�¹;9 Å È 7�Ä 9 Å Î À 9QÎ ÅQÃYÅ�ÃÇ7S5 9 Á ¹ Æ9PÈa9QÒ ÃT7 È ÄQÄX5 ¹ Âe5 ¹ Ð < ÃÇ5C?8Ã ¹ Á ¹ Æ È Õ 9QÒ ÃjÄQ5CÕmÃ 9 Ð/À È�¹K9 Å È 7�Ä 9 Å Î À 9QÎ ÅQÃ ÈÓJ Ã6Å 9 Á É Ã8Ï
r ÏnúVÃ ¹ Ã6Å�5 9 ÃTÅ�ÃÇÀ È�É�É Ã ¹ Â>5 9 Á È�¹ Ä6Ï
¸º¹ Æ8Ã ¹ Ã6Å�587à¿ 9QÒ Ã]ÂDÃÇÄQÀÌÅ�Á ÊU9 Á È�¹¾È Õ 9QÒ Ã]Å È 7SÃ È ÕZÃÇ58À Ò À È�É]Ê·È�¹ Ã ¹K9 Á ¹[9QÒ Ã�À È�¹K9 Å È 7�Ä 9 Å Î À 9QÎ ÅQÃ < Ák7S7WÁ ¹ À67 Î ÂDÃ9QÒ ÃjÕ È 7S7 Èá< Á ¹ ÆDâ
û L 5CÕmÃ 9 Ð v ÃÇÙ Î Á:ÅQÃ É Ã ¹;9 Ä�5 ¹ Â Ñ#È�¹ Ä 9 Å�58Á ¹;9 Äû Ñ#È�¹K9 Å È 7kÄû Ñ#È�¹K9 ÃÌË 9 âü vXÈ 7:ÃÇÄ¥5 ¹ Â/ÅQÃÇÄ Ê·È�¹ ÄQÁ:BMÁS7SÁ 9 Á:ÃÇÄü ø ¹KJ Á:Å È�¹UÉ Ã ¹K9 587£5 ¹ ÂeB·Ã Ò 5 J Á È Å Ô Ä Ò 5 Ê Á ¹ Æ=Õ\58À 9PÈ Å«Äû ÞnÐ�ÄPÕ Î>¹ À 9 Á È�¹ 587�Á ¹;9 Ã6Å�58À 9 Á È�¹ ÄÇ¿ÖÕã58ÁS7 Î ÅQÃÇÄ6¿;5 ¹ Â ä 5 < ÃÇÂcÂ>ÃÇÀ6ÁSÄQÁ È�¹ ÄZ7:ÃÇ58Â>Á ¹ Æ 9PÈ Ã6ÅQÅ È�¹ Ã È�Î Ä#À È�¹K9 Å È 7£58À 9 Á È�¹ Äû v ÃÇ58Ä È�¹ ÄXÕ È Å 9QÒ Ã ä 5 < ÃÇÂoÀ È�¹;9 Å È 7�58À 9 Á È�¹ ÄX5 ¹ ÂoÂDÐÖÄQÕ Î>¹ À 9 Á È�¹ 587·Á ¹;9 Ã6Å�58À 9 Á È�¹ Äü Ñ#È�¹K9 Å È 7�587:Æ È Å�Á 9QÒ>É×ä 5 < Ä

ü ¸º¹ À È ÅQÅ�ÃÇÀ 9¥Ê Å È ÀÌÃÇÄQÄ È ÅXÁ ¹K9 Ã6ÅQÕã58ÀÌÃ É]È ÂDÃÇ7SÄÇÏü ¸º¹ 58ÂDÃÇÙ Î 5 9 ÃTÀ ÈÖÈ Å�Â>Á ¹ 5 9 Á È�¹FÈ ÅXÀ È�É�É=Î>¹ ÁkÀ65 9 Á È�¹ 5 É]È�¹ Æ ÉlÎ 7 9 Á Ê 7:ÃVÀ È�¹K9 Å È 7S7:Ã6Å�Äü v Ã6ÕmÃ6Å�Ã ¹ ÀÌÃTÀ Ò 5 ¹>¹ ÃÇ7 ä 5 < Äü ë>Ã6ÃÇÂDBU58ÀQ? ä 5 < Ä
4 Ò Ã ¹ ÃÌË 9 ÄPÃÇÀ 9 Á È�¹ Ä�ÂDÃ 9 58ÁS7 9QÒ ÃIÄ 9 Ã Ê Ä�Á ¹�9QÒ ÃI5 ¹ 587SÐÖÄQÁkÄ Ê Å È ÀÌÃÇÄQÄ6¿ Î ÄQÁ ¹ Æ Ñ Á 9 ÁSÀ Ò Ã É 58Ä�5TÅ Î>¹>¹ Á ¹ ÆVÃÌË�5 É�Ê 7:Ã8Ï

�X�I�ºý þ�¡£��¢Z³£ª� O°ÿ³·�O�¦�¡£§��Oª�� ¢¥¤����I�� n³!þ)�O¢¥ª« 
�)Ò ÁS7:Ã 9QÒ ÃVÃ J Ã ¹K9 À Ò 58Á ¹ Â È ÃÇÄ ¹>È89fÊ Å ÈÓJ ÁSÂDÃ 9QÒ Ã É�È Ä 9 Á É]Ê·È Å 9 5 ¹;9 À65 Î Ä�587SÁ 9 ÐAÁ ¹ Õ È Å É 5 9 Á È�¹ ¿ 9QÒ ÃVBU58ÄQÁSÀIÃ J Ã ¹;9 ÄÅQÃÇ7S5 9 ÃÇÂ 9PÈa9QÒ ÃT7 È ÄQÄ¥Â È�¹ Ã6ÃÇÂ 9PÈ B·ÃjÁSÂDÃ ¹;9 Á N ÃÇÂFÄ È�9QÒ 5 9¥9QÒ Ã ÊUÒ Ð�ÄQÁSÀ6587 Ê Å È ÀÌÃÇÄQÄ¥Á ¹KJ8È 7 J ÃÇÂ[Á ¹F9QÒ ÃT7 È ÄQÄ¥À65 ¹ B·ÃÎ>¹ Â>Ã6Å�Ä 9PÈÖÈ Â£Ïë È Å Ñ Á 9 ÁSÀ Ò Ã É ¿ 9QÒ Ã ÊMÒ Ð�ÄQÁSÀ6587 Ê Å È ÀÌÃÇÄQÄYÃ J Ã ¹;9 ÄT5CÅ�Ã]ÅQÃÇ7S5 9 Á J ÃÇ7:Ð¾ÄQÁ É]Ê 7:Ã8ân»!À Ò Ã É ÁSÀ6587RÅQÃÇ58À 9 Á È�¹�È À6À Î ÅQÅQÃÇÂÁ ¹ Ä 9PÈ Å�5CÆ8Ã 9 5 ¹ ?�Ä ÷
	 Ún5 ¹ Â ÷
	 x È Õ 9QÒ Ã Ñ Á 9 ÁkÀ Ò Ã É�Ê 7S5 ¹;9�<XÒ Ã ¹a9QÒ ÃIÀ Ò Ã É ÁSÀ6587�À È�¹;9 58Á ¹ ÃÇÂFÁ ¹�9QÒ Ã 9 5 ¹ ?�Ä6¿��TÝ
D¿À65 É ÃnÁ ¹ À È�¹;9 58À 9Z< Á 9QÒ]< 5 9 Ã6ÅÇÏ��TÝ
lÁkÄ É 58ÂDÃ ÎDÊ�È Õ£Ä È�É ÃIÃÌË 9 ÅQÃ É ÃÇ7:Ð 9PÈ ËDÁSÀI5 ¹ Â�Â>5 ¹ Æ8Ã6Å È�Î Ä�À Ò Ã É ÁSÀ6587SÄ 9QÒ 5 9ÅQÃÇ58À 9YJ Á È 7:Ã ¹;9 7:Ð 9PÈF< 5 9 Ã6Ål5 ¹ Â 9QÒÖÎ Ä ¹ Ã6ÃÇÂ 9PÈ B·Ãl?8Ã ÊU9 5 < 5ÓÐ[Õ\Å È�É Á 9 Ïj4 Ò ÃlÅ ÎU¹ 5 < 5ÇÐ[ÅQÃÇ58À 9 Á È�¹ 7:ÃÇÂ 9PÈF9QÒ ÃÅQÃÇ7:ÃÇ58ÄQÃ È Õ�5 9PÈ Ë�ÁSÀAÀ67 È�Î Â È Õ¥4WÃ 9 Å�5 Ñ#Ò 7 È Å�ÁkÀ Ñ Ð�5 ¹ ÁSÂDÃ Û 4 Ñ¥Ñ ÜnÆ�58Ä6¿ <XÒ ÁSÀ Ò ÁkÄ ä 5 É�É 5CBM7:Ã8¿WÀ È ÅQÅ È ÄQÁ J Ã8¿�5 ¹ ÂJ8È 7S5 9 ÁS7SÃ8ÏR4 Ò ÃZ4 Ñ¥Ñ BU7:Ã <,9PÈÓ< 5CÅ�Â�5 ¹ ÃÇ5CÅQB;Ð Ê 5CÅQ?=5 ¹ Â ÒDÈ�Î ÄQÁ ¹ ÆnÂ>Ã J ÃÇ7 È8ÊUÉ Ã ¹;9 ¿KÁ ¹ 5VÀ6Á 9 Ð=À6587S7SÃÇÂ��V5C?;BUÅ�ÁSÂDÆ8Ã8¿?�ÁS7S7SÁ ¹ Æ É]È ÅQÃ 9QÒ 5 ¹  	�	�Ê Ã È8Ê 7SÃ8Ï4 Ò ÃjÂ>Á:ÅQÃÇÀ 9 Ã J Ã ¹;9 ÄI7SÃÇ58Â>Á ¹ Æ 9PÈ�9QÒ ÃYÅ�ÃÇ7:ÃÇ58ÄPÃT5 ¹ ÂoÂDÃÇ5 9QÒ Ä¥5CÅQÃ8â
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ÚCÏ v 58Á ¹ Æ8Ã 9 ÄnÁ ¹;9PÈ 4b5 ¹ ? ÷
	 Ú Û 5 ¹ Â Ê ÅQÃÇÄ Î>É 5CBU7:Ð ÷
	 x�Ü«¿·B È89QÒ/È Õ <XÒ ÁSÀ Ò 5CÅQÃlÁ ¹��I¹ Á 9n÷OÈ Õ 9QÒ Ã Ñ Á 9 ÁSÀ Ò Ã É
�Y5C?;B>Å«ÁSÂDÆ8Ã Ê 7S5 ¹;9 Ï �n¹ Á 9X÷=< 58ÄXÄ ÒÖÎD9 Â Èá<X¹ 5 9¥9QÒ Ã 9 Á É ÃjÂ Î Ã 9PÈ 7 ÈÓ< Ã6ÅQÃÇÂoÂDÃ É 5 ¹ ÂFÕ È Å��TÝ
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ÄPÃ ¹ ÄQÃ 9PÈ À È�¹ ÄQÁkÂDÃ6Å 9QÒ Ã É 58Ä 9�<ZÈ Á ¹;9 Ã6Å�58À 9 Á ¹ Æ�B ÎD9 Á ¹ ÂDÃ Ê Ã ¹ Â>Ã ¹K9 ÄPÐ�Ä 9 Ã É Ä6â Û ÚÓÜ 9QÒ Ã�À Ò Ã É ÁSÀ6587KÀ È�É�Ê 5 ¹ Ð8¿ <XÒ ÁkÀ ÒÀ È�¹;9 Å È 7SÄ 9QÒ Ã=À Ò Ã É ÁSÀ6587 Ê Å È ÀÌÃÇÄQÄ6¿�5 ¹ Â Û x�Ü 9QÒ Ã ÊUÎ BU7kÁSÀ Ê�È 7kÁ 9 ÁSÀ6587�Ä 9 Å Î À 9QÎ ÅQÃ8¿ <XÒ ÁSÀ ÒoÒ 58ÄIÅQÃÇÄ Ê·È�¹ ÄQÁSBUÁS7SÁ 9 ÁSÃÇÄ�Õ È ÅÊUÎ BM7SÁSÀ Ò ÃÇ587 9QÒ Ï�ëRÁ:Æ Î Å�Ã/Ú8ÚCÏSÚaÄ ÒDÈá< Ä 9QÒ Ã É 5 ÍºÈ ÅlÀ È�É]Ê·È�¹ Ã ¹K9 Ä È Õ 9QÒ Ã 9�<ZÈ ÄQ5CÕ\Ã 9 ÐdÀ È�¹;9 Å È 7fÄ 9 Å Î À 9QÎ Å�ÃÇÄj5 ¹ ÂÁ ¹;9 Ã6Å�58À 9 Á È�¹ Ä=B·Ã 9�< Ã6Ã ¹ó9QÒ Ã É Ï7� ¹ 7:Ð 9QÒ Ã É 5 ÍPÈ Å]Ä 9 Å Î À 9QÎ Å�ÃÇÄl5CÅQÃFÄ ÒDÈá<X¹ Á ¹d9QÒ Ã N Æ Î Å�Ã98;: 9QÒ ÃFÂDÃ 9 58ÁS7SÄ < ÁS7S7B·ÃY58Â>ÂDÃÇÂ 9QÒ Å È�Î Æ Ò>È�ÎD9�9QÒ ÁSÄ#À Ò 5 Ê>9 Ã6ÅÇÏ"� È Á ¹ Õ È Å É 5 9 Á È�¹c< 58Ä Ê Å ÈáJ ÁSÂ>ÃÇÂc5CB È�ÎD9�9QÒ ÃVÂ>ÃÇÄQÁ:Æ ¹ 5 ¹ ÂFÃ ¹ Æ�Á ¹ Ã6Ã6Å�Á ¹ ÆÊ Å È ÀÌÃÇÄQÄFÕ È Å 9QÒ Ã Ñ Á 9 ÁkÀ Ò Ã É'Ê 7S5 ¹;9 Á ¹�9QÒ Ã^58À6À6ÁSÂDÃ ¹;9 ÂDÃÇÄQÀÌÅ�Á Ê>9 Á È�¹ Ä È ÂDÃ 9 58ÁS7SÄe5CB È�ÎD9 Á 9 5CÅQÃ È�É Á 9P9 ÃÇÂ£Ï!»É]È ÅQÃYÀ È�É]Ê 7:Ã 9 ÃYÃÌË�5 É�Ê 7:Ã È Õb5OÂDÃ J ÃÇ7 È8ÊUÉ Ã ¹;9 À È�¹K9 Å È 7�Ä 9 Å Î À 9QÎ Å�Ãn5 ¹ Âe5 ¹ 587:ÐÖÄ�ÁSÄ È ÕWÁ 9 Ä#Å È 7SÃVÀ65 ¹ B�ÃnÕ È�Î>¹ ÂFÁ ¹» Ê>Ê Ã ¹ Â>ÁuË 1 Ï4 Ò Ã¥5 ¹ 587:Ð�Ä 9ÓÛ Ä«ÜR587SÄ Èj¹ Ã6ÃÇÂ>Ä 9PÈ ÁSÂDÃ ¹;9 Á:ÕmÐ 9QÒ Ã Ò 5 h 5CÅ�Â Û Ä«ÜbB·ÃÇÁ ¹ ÆY5 J8È ÁkÂDÃÇÂa5 ¹ Â 9QÒ Ã¥ÄQ5CÕ\Ã 9 Ð�À È�¹ Ä 9 Å«58Á ¹K9ÓÛ Ä`Ü 9PÈB·ÃXÃ ¹ Õ È Å�ÀÌÃÇÂ£Ï�» ¹ 58À6À6ÁkÂDÃ ¹K9ZÈ Å#7 È ÄQÄfÃ J Ã ¹K9 Õ È Å 9QÒ ÃnÀ È�É BMÁ ¹ ÃÇÂcÀ Ò Ã É ÁkÀ6587 Ê 7k5 ¹K9 5 ¹ Â ÊUÎ BU7SÁSÀ Ò ÃÇ587 9QÒ Ä 9 Å Î À 9QÎ ÅQÃÀ65 ¹ B·ÃYÂDÃ NM¹ ÃÇÂ/58Ä¥ÂDÃÇ5 9QÒ ¿MÁS7S7 ¹ ÃÇÄ�Ä6¿ È ÅIÁ ¹ ÍQÎ ÅQÐaÂ Î Ã 9PÈ ÃÌË Ê·È Ä Î ÅQÃ 9PÈ�9PÈ ËDÁSÀjÀ Ò Ã É ÁSÀ6587kÄ6Ï4 Ò Ã Ò 5 h 5CÅ�Â>ÄFB·ÃÇÁ ¹ Æ�À È�¹;9 Å È 7S7:ÃÇÂ)BÖÐ 9QÒ Ã 9g<fÈ À È�¹K9 Å È 7TÄ 9 Å Î À 9QÎ Å�ÃÇÄe5CÅQÃßÅQÃÇ7S5 9 ÃÇÂ�B Î>9 ÂUÁuæ�Ã6Å�Ã ¹K9 Ï!4 Ò ÃÊUÎ BM7SÁSÀ Ò ÃÇ587 9QÒ Ä 9 Å Î À 9QÎ Å�Ã Ò 5 h 5CÅ�ÂeÁSÄ=<?>�@�õ
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	 x < Ã6ÅQÃßÁ ¹ 58ÂDÃÇÙ Î 5 9 Ã^À È�¹K9 Å È 7SÄÊ Å ÈáJ ÁkÂDÃÇÂ 9PÈ ?8Ã6Ã Êd< 5 9 Ã6Å È�ÎD9 Â Î Å�Á ¹ Æc5FÅQÃÇÀÌÃ ¹K9 Å�58Á ¹ Ä 9PÈ Å É Û 5 ¹dÎ>¹>Ò 5 ¹ Â>7:ÃÇÂ[ÃÌË 9 Ã6Å ¹ 587�Â>ÁSÄ 9QÎ Å�BU5 ¹ ÀÌÃ 9PÈ/9QÒ ÃÄPÐ�Ä 9 Ã É Á ¹ ëbÁSÆ Î ÅQÃ-DÏ p Ü«¿MB ÎD9#9QÒ Ã6ÅQÃTÁSÄ ¹>È]< 5ÓÐ 9PÈ ÂDÃ 9 Ã6Å É Á ¹ Ã 9QÒ 5 9 Õ È ÅXÄ Î ÅQÃ8Ï»nÀ6À6ÁSÂDÃ ¹;9 Á ¹;J ÃÇÄ 9 Á:Æ�5 9 Á È�¹ Ä6¿ <IÒ Ã ¹�9QÒ ÃXÃ J Ã ¹K9 Ä#5 ¹ Â ÊUÒ Ð�ÄQÁSÀ6587UÀ65 Î ÄPÃÇÄZ5CÅQÃ ¹DÈ89�È B J Á È�Î Ä6¿ È Õ 9 Ã ¹cÉ 5C?8Ã Î ÄPÃ È Õ5 Ò 5 h 5CÅ�ÂF5 ¹ 587:Ð�ÄQÁSÄ 9 ÃÇÀ Ò>¹ ÁSÙ Î Ã8¿DÄ Î À Ò 58Ä#Õã5 Î 7 9Z9 ÅQÃ6ÃÇÄ6¿ 9PÈ ÀÌÅQÃÇ5 9 ÃjÄ�ÀÌÃ ¹ 5CÅ�Á È Ä 9PÈ À È�¹ ÄQÁkÂDÃ6ÅÇÏ L 4¥½·»�À65 ¹ B·Ã Î ÄPÃÇÂÕ È Å 9QÒ ÁSÄ ÊUÎ Å Ê·È ÄPÃ8Ï � ÄQÁ ¹ ÆcÀ È�¹;9 Å È 7�ÂUÁS5CÆ8Å�5 É Ä È Õ 9QÒ Ã ÊUÒ Ð�ÄQÁSÀ6587RÄPÐ�Ä 9 Ã É ¿WÄQÀÌÃ ¹ 5CÅ�Á È ÄYÀ65 ¹ B·ÃOÆ8Ã ¹ Ã6Å�5 9 ÃÇÂ 9QÒ 5 9À È�Î 7SÂß7:ÃÇ58Â 9PÈF9QÒ Ã�7k58ÀQ? È ÕfÃ ¹ Õ È Å�ÀÌÃ É Ã ¹;9jÈ Õ 9QÒ Ã]ÄQ5CÕ\Ã 9 ÐßÀ È�¹ Ä 9 Å«58Á ¹K9ÓÛ Ä`Ün5 9Y9QÒ Ã ÊUÒ Ð�ÄQÁSÀ6587R7:Ã J ÃÇ7iÏT4 Ò Ã]ÄQ5CÕ\Ã 9 ÐÂDÃÇÄQÁSÆ ¹FÊ Å�Á ¹ À6Á Ê 7:ÃÇÄZÁ ¹oÑ#Ò 5 Ê>9 Ã6Å r À65 ¹eÊ Å ÈáJ ÁkÂDÃj58ÄQÄQÁSÄ 9 5 ¹ ÀÌÃTÁ ¹ ÁSÂ>Ã ¹K9 Á:Õ\Ð�Á ¹ ÆOÂDÃÇÄQÁ:Æ ¹cä 5 < Ä6Ï»nÄXÁSÄ Î Ä Î 587�Á ¹e9QÒ Ã Ê Å È ÀÌÃÇÄQÄIÁ ¹ Â Î Ä 9 ÅQÐ8¿ 9QÒ Ã ÊMÒ Ð�ÄQÁSÀ6587 Ê 7S5 ¹K9 Ä�5CÕmÃ 9 Ð/ÃÇÙ Î Á ÊUÉ Ã ¹;9TÛ À È�¹K9 Å È 7SÄ«Ü�5 9YÑ Á 9 ÁSÀ Ò Ã É< Ã6ÅQÃ=Â>ÃÇÄQÁ:Æ ¹ ÃÇÂ[58Än5cÄPÃ6Å�ÁSÃÇÄ È Õ�BM5CÅQÅ�Á:Ã6Å�Ä 9PÈ Ä�5 9 ÁSÄPÕ\Ð 9QÒ Ã=ÄQÐÖÄ 9 Ã É ÄQ5CÕ\Ã 9 Ð¾À È�¹ Ä 9 Å�58Á ¹;9 ÄVÁSÂDÃ ¹;9 Á N ÃÇÂeÃÇ5CÅ«7SÁ:Ã6ÅÇ¿·ÁàÏ Ã8Ï:¿9PÈ�Ê Å È89 ÃÇÀ 9 5CÆ�58Á ¹ Ä 9 Å Î>¹ 5 < 5ÇÐ�ÅQÃÇ58À 9 Á È�¹ Ä6¿ Ê Å È89 ÃÇÀ 9 5CÆ�58Á ¹ Ä 9 Á ¹ 58Â J Ã6Å 9 Ã ¹K9 Å�ÃÇ7:ÃÇ58ÄPÃ È Õ 9PÈ Ë�ÁkÀ^À Ò Ã É ÁkÀ6587SÄ È Å5 ¹ ÃÌË Ê 7 È ÄQÁ È�¹�ÛãÎ>¹ À È�¹K9 Å È 7k7:ÃÇÂóÃ ¹ Ã6ÅQÆ8Ð>Ü«¿fÀ È�¹;J Ã6Å 9 5 ¹ Ð�ÅQÃÇ7:ÃÇ58ÄQÃÇÂ�À Ò Ã É ÁkÀ6587SÄ]Á ¹;9PÈ 5 ¹>È�¹�Ô�Ò 5 h 5CÅ�Â È�Î Ä È ÅA7:ÃÇÄQÄÒ 5 h 5CÅ�Â È�Î Ä=Õ È Å É ¿ Ê Å ÈÓJ ÁSÂDÃ Ê Å È89 ÃÇÀ 9 Á È�¹ 5CÆ�58Á ¹ Ä 9OÒ;ÎUÉ 5 ¹óÈ Å=Ã ¹;J Á:Å È�¹>É Ã ¹;9 587ZÃÌË Ê·È Ä Î ÅQÃc5CÕ 9 Ã6Å]ÅQÃÇ7:ÃÇ58ÄQÃ8¿�5 ¹ ÂÊ Å ÈáJ ÁkÂDÃ�Ã É Ã6ÅQÆ8Ã ¹ ÀÌÐdÃÇÙ Î Á ÊUÉ Ã ¹;9T9PÈ¾9 ÅQÃÇ5 9 ÃÌË Ê·È ÄPÃÇÂóÁ ¹ Â>Á J ÁSÂ Î 587SÄ6Ï Ñ Á 9 ÁSÀ Ò Ã ÉÿÒ 58Â 9QÒ ÃcÄ 9 5 ¹ Â>5CÅ�Â 9 Ð Ê ÃÇÄ È ÕÄQ5CÕ\Ã 9 Ð¾ÃÇÙ Î Á ÊUÉ Ã ¹;9 Á ¹ Ä 9 587S7SÃÇÂ[Á ¹ À67 Î Â>Á ¹ Æ]Æ�5 Î Æ8ÃÇÄT5 ¹ Â È89QÒ Ã6ÅlÁ ¹ Â>ÁSÀ65 9PÈ Å«Ä È Õ 9QÒ Ã ÊUÒ ÐÖÄQÁkÀ6587bÄQÐÖÄ 9 Ã É Ä 9 5 9 Ã8Ï ¸º¹58Â>Â>Á 9 Á È�¹ ¿�Á 9FÒ 58Â�5 ¹ Ã É Ã6Å�Æ8Ã ¹ ÀÌÐåÅQÃÇ7SÁSÃ6ÕjÄPÐÖÄ 9 Ã É 5 ¹ Â�ÂDÃ J ÁSÀÌÃÇÄ 9PÈ�É Á ¹ Á É Á h Ã 9QÒ ÃßÂ>5 ¹ Æ8Ã6ÅFÕmÅ È�É ÅQÃÇ7SÃÇ58ÄPÃÇÂÀ Ò Ã É ÁSÀ6587SÄnÄ Î À Ò 58ÄV5cÄQÀÌÅ Î B>B·Ã6Å 9PÈ ÅQÃÇÂ Î ÀÌÃ 9QÒ Ã 9PÈ ËDÁSÀ6Á 9 Ð È Õ�5 ¹ ÐeÅQÃÇ7:ÃÇ58ÄPÃÇÂ¾À Ò Ã É ÁSÀ6587SÄV5 ¹ Âo5 ä 5CÅQÃ 9PÈÓ< Ã6Å 9PÈB Î Å ¹AÈ æ^Æ�58ÄXB�Ã6Õ È ÅQÃjÁ 9 Æ8Ã 9 ÄnÁ ¹;9PÈ]9QÒ Ãj5 9QÉ]È Ä ÊMÒ Ã6ÅQÃ8Ï» Ñ » L 4@58À6À6ÁSÂDÃ ¹;9 5 ¹ 587:Ð�ÄQÁSÄ=ÃÌË�5 É Á ¹ ÃÇÄ 9QÒ Ã/À È�¹;9 Å È 7SÄ 9PÈ Â>Ã 9 Ã6Å É Á ¹ Ã <XÒ ÁkÀ ÒóÈ�¹ ÃÇÄ�Â>ÁkÂ ¹>È89=<ZÈ ÅQ?,58Â ÔÃÇÙ Î 5 9 ÃÇ7:Ðd5 ¹ Â <XÒ Ð8Ï ��Ò Ák7:Ã 9QÒ Ã6ÅQÃ < 58ÄO5oÅQÃÇ58Ä È�¹ 5CBU7SÃA5 É]È�Î>¹;9TÈ Õ ÊMÒ Ð�ÄQÁSÀ6587fÄQ5CÕmÃ 9 Ð�À È�¹;9 Å È 7SÄ Ê Å ÈáJ ÁSÂ>ÃÇÂd5 9Ñ Á 9 ÁkÀ Ò Ã É ¿ É=Î À Ò�È Õ 9QÒ ÁkÄ�ÃÇÙ Î Á ÊUÉ Ã ¹;9a< 58ÄcÁ ¹ 58ÂDÃÇÙ Î 5 9 Ã È Å ¹DÈ89AÈ8Ê Ã6Å�5 9 Á È�¹ 587 _ 5�À È�É�É]È�¹�NM¹ ÂUÁ ¹ Æd5CÕ 9 Ã6ÅÀ Ò Ã É ÁSÀ6587 Ê 7k5 ¹K9 58À6À6ÁSÂ>Ã ¹K9 Ä6Ï¸º¹YÊ 5CÅ 9 ÁkÀ Î 7S5CÅÇ¿ÇÅ«58Á ¹V< 5 9 Ã6ÅWÆ È89 Á ¹;9PÈ�9QÒ Ã 9 5 ¹ ?M¿ <XÒ ÁSÀ Ò Á É]Ê 7kÁ:ÃÇÄ 9QÒ Ã 9 5 ¹ ?�Ä < Ã6ÅQÃ ¹DÈ89 58ÂDÃÇÙ Î 5 9 ÃÇ7:Ð Ê Å È89 ÃÇÀ 9 ÃÇÂ5CÆ�58Á ¹ Ä 9 Å«58Á ¹ Â>ÃÇÄ Ê Á 9 Ã 9QÒ Ã^ÄPÃ6Å�Á È�Î Ä Ò 5 h 5CÅ�Â)ÀÌÅQÃÇ5 9 ÃÇÂ)BÖÐ 9QÒ Ã É Á:Ë�Á ¹ Æ È ÕT4 ÑXÑ×< Á 9QÒ�< 5 9 Ã6ÅÇÏ �)Ò ÁS7:Ã 9QÒ ÃÁ ¹ 58Â>ÃÇÙ Î 5 9 Ã Ê Å È89 ÃÇÀ 9 Á È�¹ 5CÆ�58Á ¹ Ä 9 Å«58Á ¹K< 5 9 Ã6ÅaÄ Ò>È�Î 7SÂ�B�ÃeÁ ¹;J ÃÇÄ 9 Á:Æ�5 9 ÃÇÂ�¿ ¹DÈ Á ¹ Õ È Å É 5 9 Á È�¹ó< 58Ä Ê Å ÈÓJ ÁSÂDÃÇÂ,Á ¹9QÒ Ã Ñ Á 9 ÁSÀ Ò Ã É 58À6À6ÁSÂDÃ ¹;9 Â>ÃÇÄQÀÌÅ�Á Ê>9 Á È�¹ ÏfÞVÁSÂ 9QÒ Ã Ò 5 h 5CÅ�Â[5 ¹ 587:Ð�ÄQÁSÄ Ê Å È ÀÌÃÇÄ�Ä6¿ <XÒ ÁkÀ Ò Á ¹/9QÒ Ã Ê Å È ÀÌÃÇÄQÄXÁ ¹ Â Î Ä 9 ÅQÐÈ Õ 9 Ã ¹ Á ¹KJ8È 7 J ÃÇÄ-�n»-�&�V½b¿MÁSÂDÃ ¹;9 Á:Õ\Ð 9QÒ ÁSÄ Ò 5 h 5CÅ�ÂF� ¸ Õ ¹DÈ89 ¿ 9QÒ Ã ¹[9QÒ Ã Ò 5 h 5CÅ�Â[5 ¹ 587:ÐÖÄ�ÁSÄ Ê Å È ÀÌÃÇÄQÄ Î ÄPÃÇÂ[BÖÐ 9QÒ ÃÀ È�É]Ê 5 ¹ Ð ¹ Ã6ÃÇÂUÄ 9PÈ B·ÃTÃÌËD5 É Á ¹ ÃÇÂ 9PÈ ÂDÃ 9 Ã6Å É Á ¹ Ã <IÒ Ðo5 ¹ Á É]Ê·È Å 9 5 ¹;9 Õ\58À 9PÈ Å < 58Ä È�É Á 9P9 ÃÇÂ£Ï ¸ ÕfÁ 9X< 58Ä ¹DÈ89È�É Á 9P9 ÃÇÂ�¿ 9QÒ Ã ¹e9QÒ Ã ä 5 < 7SÁ:ÃÇÄXÁ ¹e9QÒ Ã 9 Å«5 ¹ ÄQ7S5 9 Á È�¹/È Õ 9QÒ Ã Ò 5 h 5CÅ�Â[5 ¹ 587:Ð�ÄQÁSÄ#ÅQÃÇÄ Î 7 9 Ä¥Á ¹;9PÈ�Ê Å È89 ÃÇÀ 9 Á È�¹ 5CÆ�58Á ¹ Ä 99QÒ Ã Ò 5 h 5CÅ«Â^Á ¹¾9QÒ Ã]ÂDÃÇÄQÁ:Æ ¹ 5 ¹ Â È8Ê Ã6Å�5 9 Á È�¹ Ä6Ï � Ã6Å�Ã�À È�¹K9 Å È 7kÄ 9PÈeÊ Å È89 ÃÇÀ 9 5CÆ�58Á ¹ Ä 9Y< 5 9 Ã6ÅTÆ8Ã 9P9 Á ¹ Æ/Á ¹;9PÈe9QÒ Ã9 5 ¹ ? Ê Å ÈáJ ÁkÂDÃÇÂF� ¸ Õ ¹DÈ89 ¿ <XÒ Ð ¹DÈ89 � ¸ ÕbÄ È ¿ <XÒ Ð < Ã6ÅQÃ 9QÒ Ã6ÐFÁ ¹ ÃÌæ·ÃÇÀ 9 Á J Ã;�Ñ Å«Á 9 ÁSÀ6587�Æ�5 Î Æ8ÃÇÄ�5 ¹ Â É�È�¹ Á 9PÈ Å�Á ¹ ÆXÃÇÙ Î Á ÊUÉ Ã ¹;9�< Ã6ÅQÃ É ÁSÄQÄ�Á ¹ Æ È Å�Á ¹DÈ8Ê Ã6Å�5CBM7:Ã�5 9R9QÒ Ã 9 Á É Ã È Õ 9QÒ ÃfÅ ÎU¹ 5 < 5ÇÐÅQÃÇ58À 9 Á È�¹ Ï�»IÄ È�¹ ÃYÁ É]Ê·È Å 9 5 ¹;9 ÃÌËD5 É]Ê 7SÃ8¿ 9QÒ Ã Ê 7S5 ¹;9 5 9Z9QÒ Ã 9 Á É Ã È Õ 9QÒ Ãn58À6À6ÁSÂ>Ã ¹K9�Ò 58Â ¹DÈ=È8Ê Ã6Å«5 9 Á È�¹ 587�7:Ã J ÃÇ7Á ¹ ÂUÁSÀ65 9PÈ Å È�¹O9 5 ¹ ? ÷
	 xYÂ>ÃÇÄ Ê Á 9 Ã 9QÒ Ã#Õ\58À 9�9QÒ 5 9�9QÒ ÁSÄbÃÇÙ Î Á ÊUÉ Ã ¹;9WÊ Å ÈÓJ ÁSÂDÃÇÂOÄQ5CÕ\Ã 9 Ð Ô ÀÌÅ�Á 9 ÁSÀ6587DÁ ¹ Õ È Å É 5 9 Á È�¹ ÏV� ¹ Ã9 58ÄP?]Õ È Å 9QÒ ÃI58À6À6ÁSÂDÃ ¹;9 5 ¹ 587:Ð�ÄQÁSÄÇ¿ 9QÒ Ã ¹ ¿ÖÁSÄ 9PÈ ÂDÃ 9 Ã6Å É Á ¹ Ã <XÒ Ã 9QÒ Ã6Å 9QÒ ÃXÁ ¹ ÂUÁSÀ65 9PÈ Å < 58ÄfÂDÃÇÄ�Á:Æ ¹ 5 9 ÃÇÂa58ÄfÄQ5CÕ\Ã 9 Ð Ô
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The plant already was operating at capacity before the decision to increase production of K34.

are toxic to humans and some very toxic.

Unit 7 was shut down and not being used. It was restarted to provide extra K34.

Approximately 24 different chemical products are manufactured at Oakbridge, most of which

Unit 7 was previously used to manufacture pesticide, but production was moved to Mexico
ibcause t was cheaper to make there. At the time of the start of the accident proximal events,

Prevent inadevertent release of toxic chemicals or explosion 
Convert released chemicals nito a non−hazardous of less hazardous form 
Provide indicators (alarms) of the existence of hazardous conditions 
Provide protection against human or environmental exposure after a release
Provide emergency equipment to treat exposed individuals

The plant was built in a remote location 30 years ago so it would have a buffer area around it,
but the city grew closer over the years.

the future, but that never happened.

Safety Requirements and Constraints Violated:

Emergency and Safety Equipment (Controls): Partial list

Physical Contextual Factors:

Pressure relief system to deal with excessive pressure

Flares and scrubbers to burn off or neutralize released gas 
Positive pressure and filtered air in some units to protect employees 
Spare tank for runoff 
Emergency showers
Eyewash fountain 
Protective equipment for employees 
Sirens 

Inadequate protection against water getting into tanks
Inadequate monitoring of chemical process: Gauges were missing or inoperable
Inadequate emergency relief system

Emergency relief valve jammed (could not send excess gas to scrubber)
Pop−up pressure relief valves in Units 7 and 9 were too small: Small amounts of corrosion in
valves could prevent venting if non−gas material is present.

point of failure for the emergency relief system 

The plant operates 24 hours a day, with three different shifts.

The plant manufactures K34, which contains Tetra Chloric Cyanide (TCC). TCC is flammable, 
corrosive and volatile. It is extremely toxic and dangerous and reacts violently with water.

Relief valve lines too small to relieve pressure fast enough: This is in effect a single

The only access to the plant is a two−lane narrow road. There was a plan to widen the road in

Air monitors 
Windsock to determine which was wind is blowing 
Automatic temperature controls to prevent overheating

Gauges and indicators to provide information about the state of the process

Prevent runaway reactions 

Physical Plant Safety Controls

Failures and Inadequate Controls:
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�n¹ Á �X÷FÛO�8¹ Â �n¹ Á ��Á Ü �T�*�QÒ Ã ÊH���8¹�� ¸ZÃ6ÅQÃ �PÈ;È Ä É¹���X�°�PÈ¹���X�:È ¸ �QÒ Ã¶ 8Ã ¹z� Á ¹ Æ È Õ �QÒ ÃYÆ � ÄXÁ:Õ ¹DÈ�¹�Ô Æ � Ä É¹�T� Ã6Å«Á ���
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�QÒDÈ ÄPÃ Ò Á:Æ Ò Ã6ÅIÁ ¹��QÒ Ã=À È�¹�� Å ÈN� Ä � Å Î À �QÎ ÅQÃ8Ï�� È�É Ã È Õ �QÒ Ã �:È ¸fÃ6Å � Ã[ 8Ã � Ã É]ÊH�:È Ð8Ã6ÃÇÄ � Å«Á:ÃÇÂ �PÈ ¸ � Å ¹�� Æ � Á ¹ Ä ���QÒ ÃÒ Á:Æ Ò Å�ÁkÄ ½eÊ Å � À � ÁSÀÌÃÇÄÇ¿ »UÎQ�-�CÊ>Ê Å È8Ê Å�Á �T� ÃOÀ È�É�ÉlÎU¹ ÁSÀ �T� Á È�¹ À ÒH�8¹>¹ Ã � Ä Ò�� Â ¹DÈ��-» Ã6Ã ¹ ÃÇÄ �?�T»H� ÁkÄ Ò ÃÇÂ �PÈ ÃÌË Ê Å�ÃÇÄQÄ
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� Ò Ã#ÅQÃÇÀ È�ÉaÉ Ã ¹ Â �T� Á È�¹ Ä�Ä ÒDÈ�Î�� Â=Á ¹ À �SÎ ÂDÃZÀ È�¹ ÄQÁSÂ>Ã6Å �T� Á È�¹OÈ Õ°¸ Ò��T�j½ Á ¹ Â>Ä È Õ�À Ò��8¹ Æ8ÃÇÄ É Á:Æ Òz�V» Ã É¹� Â>Ã �PÈYÊ Å ÈCÔ
 �ÁSÂDÃ » Ã �.� Ã6ÅjÁ ¹ Õ È Å É¹�T� Á È�¹¼�T»�È�Î�� Å«ÁSÄ ½ Ä �PÈeÉ¹�8¹H� Æ8Ã É Ã ¹�� ÂDÃÇÀ6ÁSÄQÁ È�¹¾É¹�T½ Ã6Å�Ä �8¹ Â �T»�È�Î����QÒ ÃOÄ �?�T� Ã È Õ ÊH�X�8¹z�È8Ê Ã6Å �T� Á È�¹ Ä�¸XÁ �QÒ ÅQÃÇÄ Ê ÃÇÀ �*�PÈ Ä � ÕmÃ � Ð8Ï
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�QÒ ÃjÅ�ÃÇÄ Ê·È�¹ ÄQÁ » Á � Á � Ð È Õ �QÒ Ã ÊH���8¹�� ¿>ÁSÄXÁ ¹ Ä � Å Î À � ÁÃ 8Ã8ÏëRÁ:Æ Î Å�ÃVÚ8ÚCÏ çVÄ ÒDÈ ¸XÄ �QÒ Ã����W»n¼¾½ Ô_»H� ÄPÃÇÂ �8¹H��� ÐÖÄ�ÁSÄ È Õ �QÒ Ã�� �T½Ð» Å�ÁSÂ>Æ8ÃZÀ6Á � ÐTÃ É Ã6Å�Æ8Ã ¹ ÀÌÐlÅ�ÃÇÄ Ê·È�¹ ÄPÃ�ÄPÐ�Ä � Ã É Ï½ ���8¹>¹ Á ¹ Æ¾¸ � Ä �PÈ��?���X� ÐåÁ ¹�� Â>ÃÇÙ Î��T� Ã È Å È�Î��aÈ ÕjÂ �T� Ã8ÏÉ� Ò Ã À Å�ÃoÂDÃ ÊH� Å �QÉ Ã ¹�� Â>ÁSÂ ¹>È��AÒ��  8Ã �QÒ Ã Ê Å È8Ê Ã6ÅÃÇÙ Î Á ÊUÉ Ã ¹z�c�8¹ Â � Å � Á ¹ Á ¹ Æ�Õ È Å � À Ò Ã É ÁkÀ ��� Ã É Ã6ÅQÆ8Ã ¹ ÀÌÐ8¿ �QÒ Ã ÒDÈ Ä Ê Á �?���N��� Ä È ÂUÁSÂ ¹DÈ���Ò��  8Ã � ÂDÃÇÙ Î��T� ÃfÃ É Ã6ÅQÆ8Ã ¹ ÀÌÐÅQÃÇÄ È�Î Å�ÀÌÃÇÄ È Å �a»H� À ½ÖÎDÊ[ÊH�X�8¹ ¿ �8¹ Â �QÒ ÃlÃ[  � À Î��T� Á È�¹oÊH���8¹ ¸ � Ä � Ã ¹ Ð8Ã � Å«Ä È�ÎQ�XÈ Õ�Â �T� Ã �8¹ Â[Á ¹�� ÂDÃÇÙ Î��T� ÃjÕ È Å
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�QÒ Ã ÊF�X�8¹>¹ Ã6Å�Ä ¹ Ã[ 8Ã6Å�¸fÃ ¹z��»F� À ½È�PÈ¹�QÒ ÃÇÁ:Å ÊH�X�8¹ Ä �PÈ ÄPÃ6ÃTÁ:Õ �QÒ Ã6ÐÈ¸fÃ6ÅQÃTÅQÃ ��� ÁSÄ � ÁkÀVÕ È Å �QÒ ÃTÀ Î ÅQÅQÃ ¹z� À È�¹ Â>Á � Á È�¹ Ä6ÏÑ Á � ÁkÀ Ò Ã É�Ò�� Â �nÊ·ÈN� ÁSÀÌÐ � Æ � Á ¹ Ä � ÂUÁSÄQÀ �:È ÄQÁ ¹ Æ�¸ ÒH�T� À Ò Ã É ÁSÀ ��� Ä �QÒ Ã6Ð Ê Å È Â Î ÀÌÃ �8¹ Â Î ÄPÃ8¿ ÍQÎ Ä � ÁSÕmÐ�Á ¹ Æ �QÒ ÁSÄ Ê�ÈN� ÁSÀÌÐ
» Ð �QÒ Ã ¹ Ã6ÃÇÂ=Õ È Å�ÄPÃÇÀÌÅ�ÃÇÀÌÐlÕ\Å È�É,�QÒ ÃÇÁ:ÅRÀ È�É]Ê Ã � Á �PÈ Å�Ä6¿ É��T½ Á ¹ ÆnÁ � Á É]Ê·È ÄQÄ�Á »H� Ã�Õ È Å �QÒ Ã ÒDÈ Ä Ê Á �?���z�PÈ Ä �PÈ À ½ÖÊ Á � Ã �QÒ ÃÄ ÎDÊUÊH� Á:ÃÇÄ �8¹ Â Ê Å È  �ÁSÂDÃ �QÒ Ã � Å � Á ¹ Á ¹ ÆYÅQÃÇÙ Î Á:Å�ÃÇÂOÕ È ÅZÃ É Ã6ÅQÆ8Ã ¹ À6ÁSÃÇÄ6¿ �����DÈ Õd¸ Ò ÁSÀ Ò À È�¹z� Å�Á »UÎQ� ÃÇÂ �PÈ��QÒ ÃIÕ �T�?��� Á � Á:ÃÇÄÁ ¹��QÒ Ã � À6À6ÁSÂDÃ ¹z� Ï�� Ò Ã=Æ È  8Ã6Å ¹>É Ã ¹z�TÒ�� Â ¹DÈ Â>ÁSÄQÀ �:È Ä Î ÅQÃ ��� ¸XÄnÅQÃÇÙ Î Á:Å�Á ¹ ÆaÀ Ò Ã É ÁSÀ ��� À È�É]ÊH�8¹ ÁSÃÇÄ �PÈeÊ Å È  �ÁSÂDÃÄ Î À Ò Á ¹ Õ È Å É¹�T� Á È�¹È�PÈ Ã É Ã6ÅQÆ8Ã ¹ ÀÌÐFÅQÃÇÄ Ê�È�¹ ÂDÃ6Å�Ä6ÏÑ�� Ã � ÅZÅ�ÃÇÀ È�É�É Ã ¹ Â �T� Á È�¹ Ä�Õ È Å�À Ò��8¹ Æ8ÃÇÄ#ÅQÃÇÄ Î��Ã� Õ\Å È�É©�QÒ ÁSÄ �8¹H��� ÐÖÄ�ÁSÄ6¿ÖÕ È Å#ÃÌË �8É]ÊH� Ã8¿ ÎDÊ Â �T� Á ¹ ÆTÃ[  � À Î��T� Á È�¹ÊH�X�8¹ Ä �8¹ Â É¹�T½ Á ¹ Æ]À Ò��8¹ Æ8ÃÇÄ �PÈa�QÒ Ã ÊH�X�8¹U¹ Á ¹ Æ Ê Å È ÀÌÃÇÄQÄ6Ï 1#ÎQ��� Æ � Á ¹ ¿>Ä �PÈ8Ê>Ê Á ¹ Æ �T�*�QÒ ÁSÄ � Ã[ 8Ã � Â È ÃÇÄ ¹>È��¥Ò Ã �:Ê
�PÈ ÁSÂ>Ã ¹�� Á:Õ\ÐlÄQÐÖÄ � Ã É ÁSÀ¥À ÒH�8¹ Æ8ÃÇÄ �QÒ��T� À È�Î�� Â�Á É�Ê Å È  8Ã¥À È�ÉaÉlÎ>¹ Á � Ð]Ä � Õ\Ã � Ð8ÏÖ� ¹ ÀÌÃ � Æ � Á ¹ ¿ �QÒ Ã �8¹���� Ð�Ä � Ä�Ä ÒDÈ�Î�� Â
¸ È Å ½��QÒ ÃÇÁ:Å¶¸ � Ð ÎDÊÆ�QÒ Ã�À È�¹�� Å ÈN� Ä � Å Î À �QÎ ÅQÃ �PÈoÎ>¹ Â>Ã6Å�Ä �?�8¹ Â �QÒ Ã]Ã ¹z� Á:ÅQÃ � À6À6ÁSÂDÃ ¹z�jÊ Å È ÀÌÃÇÄQÄÇÏ=ë È ÅlÃÌË �8É�ÊH� Ã8¿
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Has not established appropriate communication channels within the plant for safety−related information,

Process Model Flaws:
Inaccurate risk assessment. Believes the "risks are acceptable, considering the benefits." Does not tie the
recent incidents to decreasing safety margins.
Incorrectly believed the pumps had been overhauled.
Did not know that water had been found in Tank 701.
Does not know about lack of working indicator on Tank 702 and lack of spare parts.

Create and oversee communication channels for safety−related information 

so the employees can keep their jobs

Safety −Related Responsibilities:
Ensure safe operation of the plant 

Establish a safety organization and ensure it has adequate resources, appropriate expertise, and
communication channels to all parts of the plant. 
Seek and use appropriate inputs from the safety organization when making safety−critical decisions 
Establish appropriate responsibilitiy, accountability, and authority for safety−related decision making and
activities at all plant management levels
Provide oversight to ensure compliance with company safety policies and standards at the plant 

Ensure appropriate emergency preparedness and response within the plant
Ensure that adequate emergency preparedness information is provided to the community

Context:
Underpressure to manufacture a large amount of K34 in a short time to satisfy company sales orders. If
unsuccessful, corporate could close the plant and move operations to Mexico. The need for a turnaround
(major maintenance) on Unit 9 inceases the pressure even more. 
The plant is already stretched to capacity. The additional resources needed for increased production are not
available and no budget to add more employees so must increase production without additional workers. 

to the community and wants to ensure that Oakbridge remains a key revenue source for Citichem corporate 

The Citichem Oakbridge plant as had very few acidents in the past 30 years. 
The plant passes several OSHA inspections every year.

Agrees to produce extra K34 without the resources to do it safely
Initiates start−up of Unit 7 under unsafe conditions (all safety−related equipment is not operational, 
and pumps are not overhauled)
Delayed in responding to new information about inadequacy of emergency relief system design

Highly skilled and very experienced (has been working for company for over 20 years. He has strong ties 

Does not use safety analysis information when making safety−related decisions. No management of change
policies to evaluate hazards involved before changes are made.
Established inadequate inventory control policies and procedures to ensure safety−related equipment in 
stock at all times.
Has not set up and enforced a policy for thorough incident/accident investigation

including a problem−reporting system.
Did not warn community about dangers of development next to the plant 
Did not make sure community has information necessary for emergency preparedness activities and the
handling of chemical emergencies.

Unsafe Decisions and Control Actions:

Citichem Oakbridge Plant Manager
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Inaccurate assessment of risk of increased production

Ensure that CItichem plants are operated safely and that adequate equipment and resources are provided to 

Long−term planning of production goals and creation of sales targets was performed with inadequate regard 

Safety−Related Responsibilities:

Ensure that communication with communities surrounding the plants is adequate and information exchanged 
to reduce risk of injury for those explosed to chemicals should a release or other hazardous event occur. 

Provide leadership on safety issues, including the creation and enforcement of a company safety policy

Context:

Process Model Flaws:

Price competition has increased. The British recently cut their K34 prices. 
Chemical plants are cheaper to operate in Mexico (and many other countries) than in the U.S. 
Production at Oakbridge has been increased iin the past without an incident despite warnings of decreased
safety margins.

for safety. There was no hazard or risk analysis of increasing the production of K34 at Oakbridge given the 
current resources there. 
Inadequate allocation of resources to Oakbridge for increased production and unrealistic schedule.
Ignored feedback from Oakbridge Plant Manager that increasing production without increasing resources 
would require cutting safety margins to inadequate levels 
Inadequate oversight and enforcement of maintenance schedules and other plant opartions related to safety 
Inadequate inventory control policies forsafety−critical components and parts
Implemented a policy of not disclosing what chemicals are used and the products they make to surrounding
communities because of business competition reasons (which hindered community emergency response)
Did not require in−depth analysis of incidents and accidents

Belief that the only way to eliminate the risks was to eliminate the industry −− that risk cannot be reduced
without reducing profits or productivity.
Belief that recent incidents were not indicative of true high risk in the system and resulted simply from the
employees own errors and negligence.

accomplish this goal. 

Citichem Corporate Management

Unsafe Decisions and Control Actions:
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General: Provide appropriate emergency response such as fire−fighting, evacuation, medical intervention

Everyone believed risk from the plant was low.

population surrounding the plant.

Learn what chemicals and other dangerous products at Citichem could affect the health of the p

plan for obtaining additional human resources if required. 

Obtain adequate supplies and the information necessary to respond in an emergency as well as

has no disclosure law to force them to provide this information.

than the fire brigade about chemical spills.

Citichem has a policy against disclosing what chemicals are used and the products they make. The state

Citichem is better equipped to fight chemical spills, has better equipment than they do, and knows more

Conduct regular drills to assess and improve planning for emergency ressponse

preparedness.

Plans to widen the road to Oakbridge were never implemented.

Safety −Related Responsibilities:

Context:

Process Model Flaws:

Fire Chief:  

Ensure there is adequate fire−fighting equipment and emergency planning in case of a serious incident 

Effectively communicate emergency needs to City Council, Mayor, and City Manager (city government)

Learn about potential safety hazards posed by the plant (including the chemicals being manufactured

and stored there) 

Coordinate with medical facilities and other emergency responders. 

Fire Brigade: Ensure there is adequate emergency equipment and training inside and outside the plant 

and drill those outside the boundaries of the plant. 

Doctors and Hospital (and other medical facilities in the area):

Coordinate with other emergency responders (e.g., the fire department) 

Evacuation plan for city is 10 years out of date and hopelessly inadequate for the current population. The

The Police Chief has asked for money several times to fund a study to update the plans, but each time is 

is turned down by the city. 

The city golvernment does not rank emergency preparedness as a high priority.

The Fire Chief prefers that Citichem handle its own problems. This preference reinforces the lack of

Unless Citichem requests assistance (which they never have), the fire brigade stays "outside the fence."

The fire brigade made no attempt to learn about potential Citichem hazards nor to ensure that adequate 

emergency equipment, training, and resources were available within Citichem.

Just about everyone outside Citichem made Inadequate preparation for emergencies.

The hospital did not obtain adequate resources for an emergency and made no backup plan.

Hospital knows nothing about the health hazards of the plant.

Fire brigade does not know what chemicals are being used at the plant

Unsafe Decisions and Control Actions:

Oakbridge Emergency Response
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business community and people who work at the plant and live in the community to be elected and to

Believe the plant is safe based on the fact that it has been there for 30 years and there have been no worse
consequences than "bad smells." The plant passes several OSHA inspections every year. 
The City Manager worked for 18 years to get to where she is and does not want to lose her position. 
Although she sees many problems, she feels she has no ability to change the system.

opportunities, increased tax revenues, better schools, better housing, and benefits for the local business
community.
There was very little turnout for the public hearing on new development by the plant.

There is lots of pressure from developers and local businessmen to allow development.

City Council turned down funding for an emergency response pamphlet and never produced one. 

City government did not ensure that adequate emergency preparedness was in place. The City Council
turned down funding to update the emergency evacuation plan. 

would be widened the next year, but then never ensured that that happened. 
Allowed development without having an adequately sized road in place for emergency access. Argued road

Allowed erosion of the physical safety buffer. Approved a children’s park near the plant fence. 
Ranked development and increasing the tax base over ensuring public safety. 
Did not attempt to get a proper risk assessment of the increased development. Instead they took the
Citichem Plant Manager’s word that the risks were acceptable with respect to the benefits (jobs, revenues, etc.)

The expressed concerns by the City Manager were not heeded or considered adequately. Attempts by the 
City Manager to get insight into the potential hazards and to set up formal communications between the 
plant and the city were thwarted.

Believed risk from plant is less than it really is. Assumed past perceived safety guarantees future safety.
Believed two−lane, narrow roadiwas not an issue because of plans to widen to four lanes "next year."

Ensure that emergency preparedness planning is adequate and in place and provide necessary resources. 

Oakbridge can use the extra tax base from additional development. Development brings jobs, more

perform their duties.

 

Safety−Related Responsibilities:

Context:

Process Model Flaws:

Ensure public safety. Aprove only development that does not degrade public safety below acceptable levels.

Under pressure to create a hospitable environment for investment and development. Need support of 

Oakbridge City Government

Unsafe Decisions and Control Actions:
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Assume elected officials and local government are adequately looking out for their safety.

Do not know about or understand the hazards of the plant.
Do not know about the lack of emergency preparedness in their community

 

Process Model Flaws:

Safety−Related Responsibilities:
Ensure that elected officials are adequately executing their responsibilities with repect to public safety.

Understand what to do in case of an emergency.

Context:
People want to live near where they work
Usually cheaper to live in communities near industrial plants (especially smelly ones). 

Development brings jobs, more opportunities, better schools, better housing

Did not show up for hearings on the new development or display interest in any other way.

to obtain this information without the assistance of government and public disclosure laws.

preparedness when moving into communities near chemical or other plants.
Inform themselves about potential community hazards, protection mechanisms, and emergency

No  information is available to the public about the hazards of the plant and there is often no way for them

Did not ask about hazards or risks associated with the plant before or after moning to Oakbridge or about
the state of emergency preparedness.

Oakbridge Residents (Local Citizens)

Unsafe Decisions and Control Actions:
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�QÒ Ã�ÂDÃ[ 8Ã �:È8ÊMÉ Ã ¹�� ¸ � Ä �CÊ>Ê Å È  8ÃÇÂ]Á ¹TÈ Å«ÂDÃ6Å �PÈ Á ¹ ÀÌÅQÃ � ÄPÃ Ê ÅQÃÇÄ�Ä Î ÅQÃ È�¹Z�QÒ Ã#À6Á � ÐlÀ È�ÎU¹ À6Á � Ïp�XÃ ��� Ä È À �8É]ÊH� ÁSÆ ¹ ÃÇÂ
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�PÈ/É¹�T½ ÃaÂ>ÃÇÀ6ÁSÄQÁ È�¹ Ä È�¹dÒ Ã6Å È ¸ ¹7�8¹ Â �QÒ Ã�À �:È�ÎQ�-�PÈ Á ¹DäMÎ Ã ¹ ÀÌÃ �QÒ Ã É¹� Ð È Å È ÅjÀ6Á � Ð¾À È�Î>¹ À6Á � Ï¹� Ò ÃP¸ � Ä ��� Ä ÈÄ ÎQ»DÍ ÃÇÀ ���PÈ ÃÌË � Ã6Å ¹����ÖÊ ÅQÃÇÄ�Ä Î ÅQÃÇÄ �PÈ�»H� À ½ Â È ¸ ¹TÈ�¹=Ò Ã6ÅRÂDÃ É¹�8¹ ÂUÄ �8¹ Â ¹DÈ Ä � Å Î À �QÎ ÅQÃ �PÈ¶� ÄQÄQÁSÄ �WÒ Ã6ÅbÁ ¹ ÅQÃÇÄQÁkÄ � Á ¹ Æ
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�¬DÃ¯®�° �B± Ã³²�®�´ ��µ ®�²¶²�®�¬·²¹¸-´ �?�T½ Ãº´�¸-¬ ��µ,µ ¸-»DÃº¬ �\� ¬ ���-¼ ´PÃº´½¸-´ �B± Ã¯¾¿´QÃ¶®�° ± ¸�¬¿»¿´B¸4À ±z�¶» ¸ � ´ºÁ � ®�Â�»¿´ � ¸ ½ Ã
×Ãµ ®�¾ � » ±��  8Ã9Ø�®�Â × ´ ± ®�¾ � » ±H�  8Ã9Ø¹¸-¬ ��µ,µ ¸-»>Ãº¬ � ÂQÃ,ÄK®�Â � ´ � ÂQÃuÅB¾¿»ÆÀ�²]Ãº¬ � ´ �B±��T��� ÂQÃ ��� ²�®�´ ����� ¸ ��¼ ´ �B± Ã�Â�Ãº´B¾ �Ã�
®�° ± ¸-¬¿»�´B¸4À ±z��» ¸ � ´,Á�Ç � ¸�´�¬Æ® �=�B± Ã¹Â�® � Ã�®�° �B± Ã ��µ,µ ¸-»DÃº¬ ��� ¬ ���4¼ ´ �¶� ®ÈÂQÃº¬¿»DÃ,ÂÉÅB¾¿»ÆÀ�²]Ãº¬ � ¸-¬ � Ã,Â�²¶´�®�°�¸ ±��T�
Ä·Ã,®�Ä � Ã»¿¸-»[ôMõ8ö�»Æ®ËÊ ���Ã�B± ®�¾ÆÀ ±È�B±��T� ¬DÃ6Ãº»¿´ � ® » ÃÂQÃ µ ®�Â�»DÃº»¡Ì » ¾ �§� ®¹¾�¬¿»DÃ,Â�´ �?� ¬�»ÎÍRéKê �B± Ã ¼ »¿¸-»¿¸ ±��T���B± Ã ¼
»¿¸-»lÁ Ï

�Ã�B± ®�¾ÆÀ ±�± ¸-¬�»¿´B¸4À ±z�V» ¸ � ´É¸-´É¾¿´B¾ ���X�-¼\� Ä¿Ä � ¸:Ãº» � ® �B± Ã�®�Ä·Ã,Â �T� ®�Â�´Ð¸-¬ � ¬ ��µ,µ ¸-»>Ãº¬ � ÂQÃ,ÄK®�Â �,ÑÐ» Ã µ[� ¾¿´PÃ²�®�´ �
��µ,µ ¸-»DÃº¬ � ÂQÃ,ÄK®�Â � ´�°Ò® µ ¾�´�®�¬ �B± Ã½®�Ä�Ã,Â �T� ®�Â�´ Ñ ¸ ���B± Ã,®�Â�Ã � ¸ µ[���X�4¼Ëµ ®�¾ � » » Ã � Ä¿Ä � ¸:Ãº» � ®�Ä·Ã,®�Ä � Ã �T�-� ¬ ¼�� Ã[ 8Ã � ®�°
�B± Ã�®�Â�À � ¬¿¸Ãâ �T� ¸4®�¬�Á × � ± Ã�Ó ��� ¬ ��Ô¼� ¬ � À8Ã,Â�´ ± ®�¾ � » ±��  8Ã ½ ¬Æ®�¸�¬ÕÁºÁ,Á?Ø

� ± Ã » ¸4À�À8Ãº´ � Ä¿ÂB® »H� Ãº² ¸�¸ �B±Õ± ¸-¬�»¿´B¸4À ±z�-» ¸ � ´�¸-¬ ��µ,µ ¸-»DÃº¬ � ÂQÃ,ÄK®�Â � ´�¸�´�¬Æ® �=�B±��T� ¸ � ¸-´�¾�¬Æ° � ¸-Â¶ÊÇ¸ ± ¸ µ.± ¸ �
¾¿´B¾ ���X�4¼ ¸-´DÌ Ñ§» ¾ �a�B±��T�¿� ¬�®�Ä�Ä¡®�Â � ¾¿¬¿¸ ��¼Ê� ® � Ã � Â�¬·°
Â�®�² �B± Ã ��µ,µ ¸-»>Ãº¬ ��� ¬¿»�Ä¿ÂQÃ[ 8Ãº¬ � °h¾ � ¾ÆÂQÃ~® µ,µ ¾ÆÂBÂ�Ãº¬ µ Ãº´
¸-´ � ®�´ � ÁËÇ � ¸-´ ��� ¸ �º¼ ´�ÄK®�´B´�¸ »H� Ã � ®Ö¸-»DÃº¬ � ¸4° ¼Æ��» Ã �.� Ã,Â�»DÃ µ ¸-´�¸4®�¬×¸-¬ÕÂQÃ � ÂB®�´ÃÄ·Ã µ�� ÊÒ®�Â �B± Ã,Â�Ã¿¸É®�¾ � »Õ¬¿® �½±��  8Ã
» Ã6Ãº¬ �a� ®�´B´É®�Â�¬DÃ � Â�²¶¸-´B´.Ì Ñ�» ¾ � ¸ � ² ��¼�±H�  8Ã » Ã6Ãº¬~»¿¸ ]�µ ¾ �Ã� ®�Â�¸�²�ÄK®�´B´B¸ »H� Ã � ®¶¸-»DÃº¬ � ¸4° ¼¹�B±��T�*�B± Ã�»DÃ µ ¸�´B¸4®�¬
¸ � ´½Ø � ¸ZÃº» �T�\�B± Ã � ¸-²�Ã�¸ ��±�� » � ® » Ã³² � »DÃ�Á¾�Ù®Ú¸�²�Ä¿ÂB®; 8Ã�´ � °\Ã �(¼Å� ¬¿» � ®ÖÂQÃº»¿¾ µ ÃcÃ,ÂBÂB®�Â�´ Ñ ¸fÃ³¬DÃ6Ãº» � ®
¾¿¬¿»>Ã,Â�´ �?� ¬¿»�¸ ±Û¼a�B± Ã�»DÃ µ ¸�´B¸4®�¬�² � »DÃ�´QÃº¬¿´PÃ � ® �B± Ã�Ä·Ã,Â�´Ã®�¬ �T���B± Ã � ¸�²]Ã � ¬¿»¯ÂQÃº»DÃº´�¸4À�¬ �B± Ã�´ ¼ ´ � Ãº² � ® ± Ã � Ä
Ä·Ã,®�Ä � Ã�² �T½ Ã » Ã �.� Ã,Â�»DÃ µ ¸-´B¸4®�¬�´,ÁÏ

µ,µ ¸-»DÃº¬ � ¸�¬� 8Ãº´ � ¸-À �T� ¸4®�¬³´ ± ®�¾ � »¯´ �?� Â � ¸�¸ �B±¿�B± Ã � ´B´B¾¿²�Ä � ¸4®�¬ �B±��T� ²�®�´ � Ä·Ã,®�Ä � Ã ±��  8ÃÀ�®1®1»³¸-¬ � Ãº¬ � ¸4®�¬¿´
� ¬¿»¯»Æ®�¬Æ® � Ä�¾ÆÂBÄK®�´PÃ �-¼½µ[� ¾¿´QÃ ��µ,µ ¸-»DÃº¬ � ´,Á�� ± Ã�À�® ��� ®�° �B± Ã�¸-¬z 8Ãº´ � ¸4À �T� ¸-®�¬ Ñz�B± Ãº¬ Ñ ´ ± ®�¾ � » » Ã � ®�¾¿¬¿»>Ã,Â�´ �?� ¬¿»
¸ ±Ü¼-�B± Ã ¼ »¿¸-» �B± Ã§¸�ÂB®�¬ÆÀ �B± ¸-¬ÆÀ�¸-¬ �B±��T� Ä � Â � ¸ µ ¾ �X� Âl´�¸ � ¾ �T� ¸4®�¬�ÁÙÇ�¬�Ä � Â � ¸ µ ¾ �X� Â Ñ ¸ ±��T� ¸ZÃ,ÂQÃ �B± Ã µ ®�¬ � Ã!Ý � ¾ ��� ®�Â
´ ¼ ´ � Ãº²¹¸ µ ° ��µ�� ®�Â.´ � ¬�»¹Ø � ¸�´É¸-¬ �B± Ã�´ � °\Ã �(¼¯µ ®�¬ � ÂB® � ´ � Â�¾ µ�� ¾¿ÂQÃ �B±��T� ¸-¬rØ¡¾DÃº¬ µ Ãº» �B± Ãº¸-Â » Ã ±��  r¸4®�ÂºÁ"��° � Ãº¬ ÑÐ�B± Ã
Ä·Ã,Â�´Ã®�¬ ±�� » � ¬~¸-¬ ��µ,µ ¾ÆÂ �T� Ã- 1¸SÃ[¸Þ®�° �B± Ã�´ �?�T� Ã�®�° �B± ÃÄ¿ÂB® µ Ãº´B´ � ¬¿» Ñ À�¸Ã 8Ãº¬ �B±H�T�  1¸:Ã[¸ Ñ »�¸-»�¸ ±��T�*� Ä¿Ä·Ã � ÂQÃº»
� ® » Ã �B± Ã�Â�¸4À ±z�V�B± ¸-¬ÆÀ �T�§�B± Ã � ¸-²]Ã » ¾ � ¸ ± ¸ µ�±a� ¾ÆÂ.¬DÃº»�®�¾ ��� ® » Ã*¸�ÂB®�¬ÆÀ=¸�¸ �B± ÂQÃº´ÃÄ·Ã µ���� ® �B± Ã ��µ�� ¾ ��� ´ �?�T� Ã�Á
� ± Ã�´Ã® � ¾ � ¸4®�¬ �B± Ãº¬Ë¸�´ � ®�ÂQÃº»DÃº´B¸4À�¬ �B± Ã�´ ¼ ´ � Ãº²ß´Ã® �B±��T�*�B± Ã µ ®�¬ � Â�® �X� Ã,Â ±�� ´ » Ã �.� Ã,Â�¸�¬Æ°
®�Â.² �T� ¸4®�¬�®�¬�¸ ± ¸ µ�±
� ®¶² �T½ Ã�»DÃ µ ¸-´B¸4®�¬�´,ÁÏ

´ � ¬lÃ!Ý � ²�Ä � Ã Ñàµ ®�¬�´B¸-»DÃ,Â � ÂQÃ ���z��µ,µ ¸�»DÃº¬ � ÂQÃ,ÄK®�Â � ®�¬ ��µ.± Ãº²¹¸ µ[��� ®� 8Ã,ÂBØ�®�¸á°ÒÂB®�² ���?� ¬ ½'Ñ ¸ ± ¸ µ�± ¸-¬âÅB¾ÆÂQÃº»
´PÃ[ 8Ã,Â ��� ¸u®�Â ½ Ã,Â.´�¸-¬ �B± Ã¶ r¸ µ ¸-¬¿¸ ��¼ ÁV� ± Ã µ ®�¬ � Â�® � ÂB®1®�²ã®�Ä�Ã,Â �T� ®�Â�¸-´B´B¾>Ãº» � ¬~¸�¬¿´ � Â�¾ µ�� ¸-®�¬ � ®¹®�Ä·Ãº¬ �   ���  8Ã � ®
´ �?� Â ���B± Ã�Ø'®�¸ä®�° � ¸-åÜ¾�¸-»~¸-¬ � ® �B± Ã �?� ¬ ½ Á�� ± Ã�Ø�®�¸æ²]Ã � Ã,Â»¿¸-»Ë¬¿® � ¸-¬¿»�¸ µ[�T� Ã � Ø�®;¸ Ñ ´B® �B± Ã µ ®�¬ � ÂB® � ÂB®1®�²
®�Ä·Ã,Â �T� ®�Â � ´ ½ Ãº» � ¬ç®�¾ � ´�¸-»DÃ�®�Ä·Ã,Â �T� ®�Â � ® µ�± Ã µ�½¾�B± Ã¹² � ¬1¾ ���   ���  8Ãº´�¬DÃ � Â �B± Ã �?� ¬ ½¼� ®Î´PÃ6Ã¶¸-° �B± Ã ¼ ¸ZÃ,ÂQÃ
µ[� ®�´PÃº»lÁÖ� ± Ã µ ®�¬ � ÂB® � ÂB®1®�²�®�Ä·Ã,Â �T� ®�Â » Ã � ¸:Ã[ 8Ãº» �B±��T���B± Ã=  ���  8Ãº´�¸ZÃ,ÂQÃ�¬¿®�Â�² ���X�4¼È� Ã,° � ¸-¬ � ¬Î®�Ä�Ãº¬ÎÄK®�´B¸ � ¸4®�¬
� ®¹° ��µ ¸ � ¸ �?�T� Ã µ ®�¬�»¿¾ µ�� ¸-¬ÆÀ �B± Ã�®�Ä·Ã,Â �T� ¸4®�¬³ÂQÃº²�® � Ã �-¼ Á§� ± Ã �?� ¬ ½�� Ã[ 8Ã �&�T���B± ¸-´ � ¸�²]Ã¶¸ � ´ ÷ Á3��°\Ã6Ã � Á

� ± ÃË®�¾ � ´B¸-»>ÃË®�Ä·Ã,Â �T� ®�Â µ.± Ã µ?½ Ãº» � ¬�»á°Ò®�¾¿¬¿» �B± ÃÚ² � ¬1¾ ���   ���  8Ãº´ �T�¿�B± Ã �?� ¬ ½ ®�Ä·Ãº¬�Á²� ± ÃÎ®�¾ � ´B¸-»DÃ
®�Ä·Ã,Â �T� ®�Â ��� ´Ã®Õ´ � ¸�¬Æ®ç¸-¬¿»�¸ µ[�T� ¸4®�¬è®�°�Ø�®;¸é®�¬ �B± Ã�Ø�®�¸�²�Ã � Ã,Â � ¬¿»�² � »DÃ � ¬,Ã!êK®�Â �a� ®¾ r¸-´B¾ ���X�-¼  8Ã,Â�¸4° ¼
�B±��T�P�B± Ã,ÂQÃ�¸ � ´�¬Æ®ÎØ'®�¸�Á7�IÃ �B± Ãº¬ » Ã,À � ¬ � ®Ö®�Ä·Ãº¬ � ¬�» µ[� ®�´PÃ �B± Ã�  ���  8Ãº´�² � ¬1¾ ���X�4¼¾� ® � Â ¼Ê� ® À Ý �B± Ã
Ä¿ÂB® »F� Ãº²~Áj�XÃ�Â�Ã,Ä¡®�Â � Ãº» � ® �B± Ã µ ®�¬ � Â�® � ÂB®1®�²¥®�Ä·Ã,Â �T� ®�Â �B±��T�ë± Ã ± Ã � Â�» ��µ[� ¾¿¬ ½\�B±��T� ² �º¼¹±��  8Ã µ[� Ã � ÂQÃº» � ¬
® » ´ � Â.¾ µ�� ¸4®�¬ � ¬¿» �B± Ã µ ®�¬ � Â�® � ÂB®1®�²ì®�Ä·Ã,Â �T� ®�Â � Â.¸:Ãº»�®�Ä�Ãº¬�¸-¬ÆÀ �B± Ã-  ���  8ÃÂQÃº²¹® � Ã �4¼¿� À � ¸-¬lÁ 1 ® �B± ®�Ä�Ã,Â �T� ®�Â�´
´ � ¸ ��� ´ � ¸é¬Æ®ÎØ�®�¸í®�¬ �B± Ã¹Ø�®;¸é²]Ã � Ã,ÂºÁº� ± Ã¶®�¾ � ´B¸�»DÃ¹®�Ä·Ã,Â �T� ®�Â �T�Z�B± ¸-´ � ¸-²�Ã¶À�® �P�Èµ[���X�"� ®Ú»>Ã ��� ¸�¸ �B±Ê�
Ä¿ÂB® »F� Ãº²æ¸-¬ � »¿¸Nê·Ã,ÂQÃº¬ � Ä � Â � ®�° �B± Ã§Ä ��� ¬ �V� ¬¿» � Ã,° � Áj�XÃ�»¿¸�»½¬¿® � ² �T½ Ã � ¬Æ® �B± Ã,Â �T�.� Ãº²¹Ä �V� ®= r¸-´B¾ ���X�-¼  8Ã,Â�¸4° ¼
¸4° �B± Ã,ÂQÃ¶¸ � ´§Ø�®;¸�Á§� ± Ã µ ®�¬ � Â�® � ÂB®1®�²é®�Ä·Ã,Â �T� ®�Â � Ã,° �*�B± Ã�  ���  8Ã�¸-¬ �B± Ã µ[� ®�´QÃº»ËÄK®�´B¸ � ¸4®�¬lÁîÇY¬~ÂQÃ � Â�®�´ÃÄ·Ã µ��,Ñ ¸ �
� Ä¿Ä·Ã � Â�´ �B±H�T���B± Ã �?� ¬ ½�� Ã[ 8Ã �c�T���B± ¸-´ � ¸-²]Ã¶¸ � ´ � Ä�Ä¿ÂB®ºÝÆ¸-² �T� Ã �-¼e÷ Á ÷ °\Ã6Ã � Á

�*¸ZÃ �  8Ã�²¶¸-¬Ü¾ � Ãº´ �X�T� Ã,Â �B± Ã ± ¸4À ±a� Ã[ 8Ã �����X� Â.²¥®�¬ �B± Ã �?� ¬ ½ ´Ã®�¾�¬¿»DÃº»�¸-¬ �B± Ã µ ®�¬ � ÂB® � ÂB®1®�²~ÁV� ± Ã µ ®�¬ � Â�® �
ÂB®1®�²ï®�Ä�Ã,Â �T� ®�Â ��µ?½ ¬Æ®�¸ � Ãº»ÆÀ8Ãº» �B± Ã ���X� Â�² � ¬¿» � ¾¿Â�¬DÃº»Ú¸ � ®àêðÁ�ÇY¬ÚÂQÃ � ÂB®�´ÃÄ·Ã µ��,Ñ ¸ �-� Ä¿Ä·Ã � Â�´ �B±��T�¶�B± Ã �?� ¬ ½
� Ã[ 8Ã �V�T�-�B± ¸-´ � ¸-²�Ã\¸ � ´ � Ä¿Ä¿Â�®ºÝÆ¸-² �T� Ã �4¼ ù1Á û °\Ã6Ã �=���Ã�B± ®�¾¿À ±Æ�B± Ã,ÂQÃP¸ � ´�¬¿®³¸�¬¿»¿¸ µ[�T� ¸4®�¬È®�° �B± Ã ��µ�� ¾ ���V� Ã[ 8Ã �
®�¬ �B± Ã µ ®�¬ � ÂB® �§» ® � Â�»�Á¹� ± Ã µ ®�¬ � ÂB® � ÂB®1®�²ñ®�Ä·Ã,Â �T� ®�Â�À�® �\� ¬ ���X� Â�² �T» ®�¾ ��� ¬Õ¸-²�ÄK®�Â �?� ¬ ��µ ®�¬¿»¿¸ � ¸4®�¬ç¸-¬
� ¬Æ® �B± Ã,ÂÉÄ � Â � ®�° �B± Ã�Ä ��� ¬ �"� ¬�» � ¾ÆÂ�¬>Ãº» ± ¸-´ �T�.� Ãº¬ � ¸4®�¬ � ®�»>Ã ��� ¸-¬ÆÀ=¸�¸ �B±a�B±��T�Ö���X� Â�²~Á Ï °\Ã[¸ò²¹¸-¬1¾ � Ãº´ �X�T� Ã,Â Ñ



órô� ¡Rî�¢�£�¤j¥§¦©¨�¨�ª«¢ní�¢�¬�"®°¯¶ía±²¢�¡�¡p¯��-¥fíP¤�³�¢Ií��´¯¶ía¡p¯��-¥�ía¤�³�µ�¡j¢¶³c¤�·
�B± Ã �?� ¬ ½ ®; 8Ã,ÂÃØ�®�¸ZÃº»�Á

� ± Ã ��µ,µ ¸�»DÃº¬ � ÂQÃ,ÄK®�Â �~µ ®�¬ µ[� ¾¿»DÃº» �B±��T� × � ± Ã �   � ¸ �X�T»H� Ã¾Ã[ r¸-»DÃº¬ µ ÃÕ´ ± ®�¾ � » ±��  8Ã » Ã6Ãº¬Þ´B¾ ]¯µ ¸:Ãº¬ �È� ®
À�¸Ã 8Ã �B± Ã µ ®�¬ � ÂB® � ÂB®1®�²©®�Ä·Ã,Â �T� ®�Â �Èµ[� Ã � Â½¸-¬�»¿¸ µ[�T� ¸4®�¬ �B±H�T� Ô �B± Ã �?� ¬ ½zÕ ¸ � ´½¸�¬¿»DÃ6Ãº» ÀF��� ¸-¬ÆÀ � ¬¿»èÂQÃºå1¾¿¸4ÂQÃº»
¸-²¹²�Ãº»¿¸ �T� Ã �T�.� Ãº¬ � ¸4®�¬lÁvØÓ� ± ¸-´�´ �?�T� Ãº²]Ãº¬ � ¸-´ ��µ[��� ´B´B¸ µ Ã!Ý � ²�Ä � Ã½®�° ± ¸-¬¿»¿´B¸-À ±���» ¸ � ´ ø ¬Æ® � Ã �B± Ã�¾¿´QÃ½®�° �B± Ã
¸É®�Â�»¿´ × ´ ± ®�¾ � » ±��  8Ã�Á,ÁºÁ?ØÆ� ± ÃÉÂ�Ã,Ä¡®�Â � »¿®;Ãº´b¬Æ® � ¸-»>Ãº¬ � ¸4° ¼ ¸ ±H�T�p�B±H�T� Ã[ 1¸-»>Ãº¬ µ Ã�¸ � ´,ÁðÇY¬�° ��µ��,Ñ��B± Ã�² � ÅÃ®�Â�¸ �(¼
®�° �B± ÃYÃ[ r¸-»DÃº¬ µ Ã �B±��T��» ® �B± ®�Ä�Ã,Â �T� ®�Â�´ ±�� » �T���B± ¸-´ � ¸-²�Ã¶¸ � ´ �B±H�T���B± Ã �?� ¬ ½ ¸ � ´YôMõ8ö ÀF�X� ¸-¬¿ÀÆÁ

�Ù®�®� 8Ã,Â µ ®�²�Ã ± ¸-¬�»¿´B¸4À ±z�"» ¸ � ´ Ñ ¸ � ¸�´§¾¿´PÃ,°h¾ �H� ®aÃ!Ý � ²¹¸�¬DÃVÃ!Ý ��µ��?�4¼ ¸ ±��T� Ã[ r¸-»DÃº¬ µ Ã �B± Ã�®�Ä·Ã,Â �T� ®�Â.´ ±�� » �T�
� ¸-²]Ã½®�°�Ã ��µ.± »DÃ µ ¸-´B¸4®�¬Ú¸-¬ �B± Ã�´PÃºåÜ¾>Ãº¬ µ Ã�®�°fÃ[ 8Ãº¬ � ´ºÁZ�¬DÃ�¸ �º¼¼� ®³»Æ® �B± ¸-´�¸�´ � ®~»ÆÂ � ¸æ®�Ä�Ã,Â �T� ®�Â � ´�Ä¿ÂB® µ Ãº´B´
²�®r»DÃ �Q� ¬¿» �B± Ã*  ��� ¾>Ãº´b®�°MÃ ��µ.± ®�° �B± Ã§ÂQÃ � Ã[  � ¬ �   � Â�¸ �T»H� Ãº´b¸�¬½¸ � ÁîÇY¬ �B± ¸-´ µ[� ´PÃ Ñ�» ® �B± ®�Ä·Ã,Â �T� ®�Â�´ �B± ®�¾ÆÀ ±z���B± Ã
µ ®�¬ � ÂB® �   ���  8ÃZ¸ � ´ µ[� ®�´PÃº» ø4�B± Ã µ ®�¬ � ÂB® � Â�®Ü®�²ß®�Ä�Ã,Â �T� ®�Â ±�� » µ[� ®�´PÃº»È¸ ��� ¬¿» �B± Ã µ ®�¬ � ÂB® � Ä � ¬DÃ � ¸-¬�»¿¸ µ[�T� Ãº»
�B±��T� ¸ � ¸ � ´ µ[� ®�´PÃº» Ñd�B± Ã½Ø�®;¸õ²]Ã � Ã,Â�´ ± ®;¸fÃº»×¬Æ®¶Ø'®�¸ Ñ&� ¬�» �B± Ã½®�¾ � ´B¸-»DÃ½®�Ä·Ã,Â �T� ®�Â ±�� »Æ r¸-´B¾ ���X�-¼³µ.± Ã µ?½ Ãº»
� ¬¿» �B± Ã,ÂQÃ¹¸ � ´�¬¿®ËØ�®;¸�Á�� ± Ã¶´B¸ � ¾ �T� ¸4®�¬×¸-´ µ ®�²�Ä � ¸ µ[�T� Ãº» »Ü¼¾�B± Ã¹® µ,µ ¾¿ÂBÂQÃº¬ µ Ã¯®�°É® �B± Ã,Â ���X� Â.²¹´ �B±��T�Z�B± Ã
®�Ä·Ã,Â �T� ®�Â�´ ±�� » � ® �T�.� Ãº¬¿» � ® �T���B± Ã�´ � ²]Ã � ¸-²]Ã�Á

�ö±Û¼ »¿¸�» �B± Ã µ ®�¬ � ÂB® �c» ® � Â�»Ë´ ± ®�¸ �B± Ã µ ®�¬ � ÂB® �   ���  8Ã=¸ � ´ µ[� ®�´QÃº»�¸ ± Ãº¬~¸ � ²�¾�´ ��±��  8Ã ��µ�� ¾ ���X�4¼È» Ã6Ãº¬
®�Ä·Ãº¬F�³Ç �*� ¾ÆÂ�¬�´ë®�¾ �*�B±H�T�Ö�B± Ã,ÂQÃ�¸-´Ð¬Æ®P¸ ��¼ °Ò®�Â �B± Ã µ ®�¬ � ÂB® � ÂB®1®�²í®�Ä�Ã,Â �T� ®�Â � ®�À8Ã ��µ ®�¬ À Â�² �T� ¸4®�¬ �B±��T�*�B± Ã
  ���  8Ã ±�� ´ ��µ�� ¾ ���X�4¼Öµ[� ®�´PÃº» � ° � Ã,Â ± Ã µ ®�²¶² � ¬¿»¿´�¸ ��µ[� ®�´PÃº»�Á¹� ± Ãa  ���  8Ã�¸ � ´�¬¿® � ÃºåÜ¾�¸4Ä¿Ä·Ãº»¼¸�¸ �B±¾�   ���  8Ã
´ � Ãº²ãÄK®�´B¸ � ¸-®�¬¯²�®�¬�¸ � ®�Â§´Ã® �B± Ã µ ®�¬ � ÂB® � Â�®Ü®�²í®�Ä·Ã,Â �T� ®�Â§®�¬ �4¼�½ ¬Æ®;¸�´ �B±��T�*� ´B¸4À�¬ ���¡±�� ´ÐÀ�®�¬DÃ � ® �B± Ã-  ���  8Ã
°Ò®�Â�¸ �§� ® µ[� ®�´PÃ » ¾ � ¬Æ® � ¸ ± Ã �B± Ã,Â§¸ �Ð±�� ´ ��µ�� ¾ �����4¼ »Æ®�¬>Ã´B®ÆÁ�� ± Ã�®�Ä�Ã,Â �T� ®�Â�´�¸-¬�² � ¬ ¼¿��µ,µ ¸-»DÃº¬ � ´ Ñ ¸-¬ µ[� ¾¿»¿¸-¬¿À
� ± Â�Ã6Ã Ô ¸ � Ã�ÇY´ �X� ¬�» ÑÆ±��  8Ã » Ã6Ãº¬ µ ®�¬Æ°Ò¾�´PÃº» �T» ®�¾ �*�B± Ã ��µ�� ¾ ��� ÄK®�´B¸ � ¸4®�¬�®�°j  ���  8Ãº´�»¿¾DÃ � ®¶´�¸-²¹¸ �X� Â§»DÃº´�¸4À�¬¿´,ÁÏ

¬ � »¿»¿¸ � ¸-®�¬ ���'µ ®�²¹Ä � ¸ µ[�T� ¸4®�¬~¸�´ �B±H�T� ¸ ± ¸ � Ã �B± Ã,ÂQÃ�¸-´ � ¬ ����� Â�²ã¸-¬ �B± Ã �?� ¬ ½��B±��T� ´ ± ®�¾ � »³´Ã®�¾�¬¿»�¸ ± Ãº¬
�B± Ã � ¸-å1¾¿¸-» � Ã[ 8Ã � Â�Ã ��µ�± Ãº´ ÷ Á û °\Ã6Ã �,Ñ°�B±��T������� Â�²0¸ � ´�¬Æ® � ¸u®�Â ½ ¸-¬¿À �T���B± Ã � ¸-²]Ã � ¬�» �B± Ã�®�Ä�Ã,Â �T� ®�Â�»¿¸�»Ë¬Æ® �
½ ¬Æ®�¸Þ¸ � ¸ � ´Ð¬Æ® � ¸u®�Â ½ ¸-¬¿ÀÆÁ��r® �B± Ã�®�Ä·Ã,Â �T� ®�Â ±�� »AÃ!Ý � Â � ÂQÃ � ´B®�¬ � ® » Ã � ¸:Ã[ 8Ã �B± Ã � ¸-åÜ¾�¸-» � Ã[ 8Ã �¡±�� »�¬Æ® � Â.¸-´PÃº¬
�T» ®� 8Ã ÷ Á û °\Ã6Ã � À�¸Ã 8Ãº¬ �B±H�T�u± Ã » Ã � ¸SÃ[ 8Ãº» �B± Ã,ÂQÃ�¸ � ´ë¬Æ®�Ø�®�¸÷¸-¬ � ® �B± Ã �?� ¬ ½a� ¬¿» �B± Ã ÷ Á û °Ò®Ü® �§���X� Â�² ±�� »¯¬Æ® �
´Ã®�¾¿¬�»DÃº»�Á�� ± Ã � Ã[ 8Ã �j� Â � ¬¿´B²¹¸ �.� Ã,Â�ÊÇ¸ ± ¸ µ�± Ä�ÂB®� r¸-»DÃº» �B± Ã�¸-¬Æ°Ò®�Â�² �T� ¸-®�¬ � ® �B± Ã ÷ Á û °Ò®1® �=���X� Â�²¯Ì ±�� » » Ã6Ãº¬
®�Ä·Ã,Â �T� ¸-¬ÆÀOÃ,ÂBÂ �T� ¸ µ[���X�4¼ °
®�Â �¹¼ Ã � Â � ¬¿» ��±���� ° » ¾ ��� ¸É®�Â ½ ®�Â�»DÃ,Â ±H� »~¬Æ® �*» Ã6Ãº¬�¸�Â�¸ �.� Ãº¬ � ®�Â�Ã,Ä � ¸4Â�¸ � ¾¿¬ � ¸ �
�B± Ã²�®�¬ �B±¿» Ã,°Ò®�ÂQÃ�ÁðÇ �Ð±�� »�´B¾ÆÄ¿ÄK®�´PÃº» �4¼Z» Ã6Ãº¬ À Ý�Ãº» � ¸u®P¸ZÃ6Ã ½ ´#Ã � Â � ¸:Ã,Â » ¾ � ¸ �Éµ[� Ã � Â �4¼ ¸ � ´Ð¬Æ® � ¸u®�Â ½ ¸-¬ÆÀ �T�
�B± Ã � ¸�²]Ã�®�° �B± Ã�´ÃÄ�¸ ��� Á

� ± Ã�¸-¬z 8Ãº´ � ¸4À �T� ®�Â�´ Ñ ¸-¬¹ÂQÃ � Â�®�´ÃÄ·Ã µ��§½ ¬Æ®�¸�¸-¬ÆÀ �B±H�T�Ö�B± Ã,ÂQÃ�¸-¬�»DÃ6Ãº» ±H� » � ® ±��  8Ã » Ã6Ãº¬�´Ã®�²]Ã�Ø�®�¸ Ñ ´B¾¿À�À8Ãº´ �
�B±��T�V�B± Ã µ ®�¬ � ÂB® � ÂB®1®�²æ®�Ä·Ã,Â �T� ®�Â ×Ãµ ®�¾ � » ±��  8Ã9Ø µ[���X� Ãº»�¾ÆÄ � ÂQÃº¬�»½» �T�?� ®�¬ �B± Ã µ ®�¬ � ÂB® ��» ® � Â�» � ¬¿»�»>Ã � Ã µ�� Ãº»
�B± Ã�Ø�®;¸�Á 1 ¾ �¶�B± ¸-´´B¾ÆÀ�À8Ãº´ � ¸-®�¬Õ¸-´ µ[�X� ´B´�¸ µ�± ¸-¬¿»¿´�¸4À ±���» ¸ � ´,Á\� ± Ã µ ®�¬ � ÂB® � ÂB®1®�²ø®�Ä·Ã,Â �T� ®�Â ±�� »ç¬Æ®~Â�Ã � ´Ã®�¬
� ®�Ä·Ã,ÂB°Ò®�Â�² �B± ¸-´FÃ!Ý � Â ��µ�± Ã µ�½²� ¬¿» ¸ � ´ » ¾¿´ ¼Ä�?�T½ ¸-¬¿À µ[� Â�ÃÕ®�° µ Â�¸ � ¸ µ[���¶���X� Â�²¹´~¸�¬ò® �B± Ã,ÂËÄ � Â � ´³®�° �B± Ã
Ä �X� ¬ � ÁëùnÃ ½Ð½ Ã,Â�¬Æ® � Ãº´ �B± Ã�»¿¸�´ � ¸-¬ µ�� ¸4®�¬ » Ã � ¸ZÃ6Ãº¬�Y�S8ö_S�SàúTSTJWIÃS�G[JWIKJ\öãê Ñ ¸ ± ¸ µ.± ¸-´*¸ ±��T��µ[� ¬ » Ã�´ ± ®�¸�¬ � ® ±��  8Ã
» Ã6Ãº¬ûÄ ±Û¼ ´B¸ µ[�����4¼7�   � ¸ �X�T»H� Ã�´Ã®�²�Ã[¸ ± Ã,ÂQÃ~¸-¬ �B± Ã~´B¸ � ¾ �T� ¸4®�¬ Ñ�� ¬¿»ÏYNS�ö_S�õ�G�A[<[D.úTS�G�JÇIUJãöãê Ñ ¸ ± ¸ µ�± ¸-´\¸ ±��T� ¸ � ´
® » ´PÃ,Â�  �T»H� Ã�À�¸Ã 8Ãº¬ �B± Ã�°\Ã �T� ¾ÆÂQÃº´®�° �B± Ã�¸-¬ � Ã,Â�° ��µ Ã � ¬¿» �B± Ã�²½¾ �Ã� ¸4Ä � Ã�¸-¬ � Ã,Â � Ã �  r¸-¬ÆÀ �?� ´ ½ ´ Ñ À�® ��� ´ Ñ ¸-¬ � Ã,Â�Ãº´ � ´ Ñ
� ¬¿» ½ ¬¿®�¸ � Ãº»¿À8Ã�®�° �B± Ã�Ä·Ã,®�Ä � Ã � ®1® ½ ¸-¬¿À �T� ¸ � Ô  ÁTÕ Á-� ± Ã � ÂQÃº¬�»È» �T�?� ¸ � ´ �   � ¸ �X�T»H� Ã � ® �B± Ã µ ®�¬ � ÂB® � ÂB®1®�²
®�Ä·Ã,Â �T� ®�Â Ñ°» ¾ � ¸ � ¸ � ´�¬¿® � ® » ´PÃ,Â�  �T»H� Ã�¸�¸ �B± ®�¾ ���?�T½ ¸-¬ÆÀ¯´BÄ�Ã µ ¸ ���c��µ�� ¸4®�¬¿´ �B±��T� »¿¸-»Î¬¿® � ´PÃ6Ãº²ø¬DÃ µ Ãº´B´ � Â ¼��T�
�B± Ã � ¸�²]Ã�Á

�ö± ¸ � Ã �B±��T� Ã!ÝrÄ �X� ¸�¬¿´p¸ ±Û¼Z�B± Ã§®�Ä·Ã,Â �T� ®�Âë»¿¸�»½¬¿® �V½ ¬Æ®;¸ �B± Ã �?� ¬ ½ ¸ � ´ ÀF�X� ¸�¬ÆÀ Ñ ¸ � »Æ®;Ãº´b¬¿® � °Ò¾ ���4¼ Ã!ÝrÄ �X� ¸-¬
¸ ±Ü¼�± Ã�»¿¸-»~¬Æ® � Â�Ãº´ÃÄK®�¬¿» � ® �B± Ã ± ¸-À ±rü�� Ã[ 8Ã �d���X� Â�²ËÁ"� ± Ã®�Ä·Ã,Â �T� ®�Â�´ � ¸-» �B±��T��± Ã �B± ®�¾ÆÀ ±z���B± Ã � ¸-å1¾¿¸-»�¸ � ´
×�� ¸ µ�½Ð� ¸�¬ÆÀNØ �B± Ã�´PÃº¬�´Ã®�Â � ¬¿» � Â�¸4À�À8Ã,Â�¸-¬¿À � ° ��� ´PÃ ����� Â�²~Á�� ± Ã ��µ,µ ¸-»DÃº¬ � ÂQÃ,ÄK®�Â �Éµ ®�¬ µ[� ¾¿»DÃº´ �B±��T���B± Ã®�Ä·Ã,Â �T� ®�Â
´ ± ®�¾ � » ±��  8Ã ±H� »ç´B¾ ]¯µ ¸:Ãº¬ � Ã[ r¸-»DÃº¬ µ Ã �B± Ã �?� ¬ ½ ¸ � ´�¸-¬¿»>Ã6Ãº» À°�X� ¸-¬ÆÀ � ¬¿»ÖÂQÃº´ÃÄK®�¬¿»>Ãº» � ® �B± Ã ���X� Â�²~Áa��® �
¸-¬ µ[� ¾¿»DÃº»�¸-¬ �B± Ã�® ]¯µ ¸ ���F��µ,µ ¸-»DÃº¬ � ÂQÃ,ÄK®�Â � ¸ � ´ �B± Ã�° ��µ��§�B±��T� ¬Ü¾�¸-´ � ¬ µ Ã ���X� Â.²¹´�¸ZÃ,ÂQÃ�Â�Ã �X�T� ¸Ã 8Ã �4¼�µ ®�²¹²�®�¬¯¸-¬
�B± ¸-´Ð¾¿¬�¸ �,ýj�B± Ã ¼ ® µ,µ ¾ÆÂBÂ�Ãº»³°
®�Â �B± ¸�´ ���X� Â�² �T» ®�¾ � ®�¬ µ Ã � ²�®�¬ �B±�� ¬¿»È¸ZÃ,ÂQÃ µ[� ¾¿´PÃº» »1¼ ´ � ²�Ä � ¸-¬¿ÀlÃ,ÂBÂ�®�Â�´Ð®�Â
® �B± Ã,ÂÐÂB®�¾ � ¸�¬DÃ ��µ�� ¸Ã r¸ � ¸:Ãº´,Áfú�¸Ã 8Ãº¬ �B±H�T�Ö���X�F�B± Ã�® » ´PÃ,Â?  �T»H� ÃIÃ[ 1¸-»>Ãº¬ µ Ã�´ ± ®�¸ZÃº» �B± Ã �?� ¬ ½ ¸ � ´Ð¬Æ® �§ÀF�X� ¸�¬ÆÀ � ¬¿»
�B±��T�¶�B± Ã�®�Ä·Ã,Â �T� ®�Â�¬DÃ6Ãº»DÃº» � ®~ÂQÃº´BÄ¡®�¬�» � ® � ´PÃ,Â�¸4®�¾¿´ ���X� Â.²ñ¸-¬ � ¬Æ® �B± Ã,Â�Ä � Â � ®�° �B± Ã�Ä �X� ¬ �=�T�¶�B± Ã � ¸-²]Ã Ñ
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�B± Ã�®�Ä·Ã,Â �T� ®�Â�¬Æ® � ÂQÃº´ÃÄK®�¬¿»�¸-¬ÆÀ�¸-²¹²]Ãº»¿¸ �T� Ã �4¼¹� ® �B± Ã ���X� Â�²�»Æ®ÖÃº´�¬Æ® � ´PÃ6Ãº²�¾¿¬ÆÂ�Ã � ´Ã®�¬ �T»H� Ã�ÁÏ

¬ � »¿»¿¸ � ¸-®�¬ ���j���X� Â�² ¸ � ´�¸-¬� �® �  8Ãº»Õ¸-¬ �B± Ã�´PÃºå1¾DÃº¬ µ Ã�®�°ZÃ[ 8Ãº¬ � ´,Áa� ± ¸-´ ���X� Â�² ¸ � ´ �T�¶�B± Ã �?� ¬ ½Æ� ¬¿»
»DÃº¬Æ® � Ãº» �B±��T�"� À � ´ë°
ÂB®�² �B± Ã � ¸-å1¾¿¸-»�¸-¬ �B± Ã �?� ¬ ½ ¸ � ´ë»DÃ � Ã µ�� Ãº»¯¸-¬ �B± Ã � ¸4Â«®�¾ � ´B¸-»DÃ �B± Ã �?� ¬ ½ ÁV� ± Ã§®�¾ � ´B¸-»DÃ
®�Ä·Ã,Â �T� ®�Â�¸ZÃº¬ �=� ®È¸-¬z 8Ãº´ � ¸4À �T� Ã�Á 1 ® �B± ®�Ä·Ã,Â �T� ®�Â�´ � ÂQÃ¹° � ¾ �Ã� Ãº»ç¸-¬ �B± Ã¹ÂQÃ,ÄK®�Â � °Ò®�Â=¸ � ¸ � ¸-¬ÆÀÎó 	 ²¹¸-¬1¾ � Ãº´ � ®
´Ã®�¾¿¬�» �B± ÃjÃ[  ��µ ¾ �T� ¸4®�¬ ± ®�Â�¬ � ° � Ã,Â �B± ¸-´ ���X� Â.² ¸fÃº¬ � ®àêðÁ"� ± Ã�® ]�µ ¸ ��� ÂQÃ,ÄK®�Â � ´ ��¼ ´ ý

ÇY¬ � Ã,Â? 1¸SÃ[¸�´p¸�¸ �B± ®�Ä·Ã,Â �T� ¸4®�¬¿´îÄ·Ã,Â�´Ã®�¬¿¬>Ã � »¿¸-»½¬Æ® � Ä¿ÂB®r»¿¾ µ Ã ��µ[� Ã � ÂðÂQÃ � ´Ã®�¬P¸ ±Ü¼=�B± ÃÐÂQÃº´BÄ¡®�¬�´PÃ � ®
�B± Ã�Ô À � ´ ÕV���X� Â�² � ®Ü® ½ órô�²¹¸-¬1¾ � Ãº´,Á*� ± Ã�®�¬ �4¼ Ã!Ý1Ä ��� ¬ �T� ¸4®�¬�¸ � ´ �B±H�T���B± Ã,ÂQÃZ¸ � ´�¬Æ® ��� ´PÃº¬¿´QÃ
®�°�¾ÆÂBÀ8Ãº¬ µ!¼ ´B¸-¬ µ Ã Ñ ¸-¬ �B± Ãº¸4ÂOÃ!Ý1Ä·Ã,Â�¸SÃº¬ µ Ã Ñ Ä¿ÂQÃ[ r¸4®�¾¿´ÈÔ À � ´ Õ����X� Â.²¹´P¸fÃ,Â�Ã �T�.� Â.¸ » ¾ � Ãº» � ®Õ²¹¸-¬¿®�Â
Â�Ã � Ã � ´PÃº´ �B±H�T� »¿¸-»³¬Æ® � Â�ÃºåÜ¾¿¸-ÂQÃ � ¾¿¬¿¸ � Ã[  ��µ ¾ �T� ¸4®�¬�Á

� ± ¸�´�´ �?�T� Ãº²]Ãº¬ � ¸-´�Ä�¾Qâ[â � ¸-¬¿À � ´ �B± Ã�´ �?�T� Ãº²]Ãº¬ � ¸ � ´QÃ � °§Ä¿ÂB®; 1¸-»>Ãº´ �Úµ[� Ã � Â=Ã!Ý1Ä ��� ¬ �T� ¸4®�¬è°
®�Â �B± Ã » Ã ±��  r¸4®�Â Ñ
�B±��T� ¸�´ Ñ§�B± ÃËÄ¿ÂQÃ[ r¸4®�¾¿´OÃ!ÝrÄ·Ã,Â�¸:Ãº¬ µ Ã�ÁòÇ�¬ � »�»¿¸ � ¸4®�¬ Ñ§�B± Ã ���X� Â.²þ² � Ý�Ãº»á®�¾ ���T� � û Ä¿Ä�² Ñ ¸ ± ¸ µ�± ¸-´¶²�¾ µ.±
� ®;¸fÃ,Â �B±�� ¬ �B± Ã ��µ�� ¾ ����� ²�®�¾�¬ � ¸-¬ �B± Ã � ¸4Â Ñj» ¾ ���B± Ã µ ®�¬ � ÂB® � ÂB®1®�²©®�Ä·Ã,Â �T� ®�Â ±�� »×¬¿®º¸ �º¼ ®�° ½ ¬Æ®;¸�¸-¬ÆÀ
¸ ±��T���B± Ã ��µ�� ¾ ���c� ²�®�¾¿¬ � ¸ � ´ºÁ«Ç�¬ � »¿»�¸ � ¸4®�¬ ÑÐ�B± Ã,ÂQÃ�¸-´§¬¿®=Ãº´ �?�T»H� ¸-´ ± Ãº» µ Â.¸ � Ã,Â�¸ � ¸-¬ � ¬ ¼ ¸�Â.¸ �.� Ãº¬�Ä¿ÂB® µ Ãº»¿¾ÆÂQÃ
°Ò®�Â\¸ ±��T�Z� Ã[ 8Ã � ®�° �B± ¸-´�À � ´�®�Â\¸ ±��T�P���X� Â�²¹´ µ ®�¬¿´ � ¸ � ¾ � Ã � ¬óÃº²]Ã,Â�À8Ãº¬ µ!¼×µ ®�¬¿»¿¸ � ¸4®�¬ �B±H�T� ´ ± ®�¾ � » � Â.¸4À�À8Ã,Â
´Ã®�¾¿¬�»¿¸-¬ÆÀ �B± ÃVÃ[  ��µ ¾ �T� ¸4®�¬ ���X� Â�²ËÁ Ï � ´B® Ñ ¬Æ®�¬DÃ®�° �B± Ã ���X� Â�²¹´�¸ZÃ,ÂQÃ�»DÃº´B¸-À�¬ �T� Ãº» � ´ µ Â�¸ � ¸ µ[���d����� Â�²¹´ Ñ ¸ ± ¸ µ�±
�B± Ã ��µ,µ ¸-»DÃº¬ � ÂQÃ,ÄK®�Â � »Æ®ÖÃº´ µ ®�¬ µ Ãº»DÃË²¹¸4À ±z�½±H�  8Ã × Ã � ¸ µ ¸ � Ãº» �ç± ¸4À ± Ã,Â�»DÃ,À�ÂQÃ6Ã³®�° �T�.� Ãº¬ � ¸4®�¬ � ²�®�¬¿À�´ �a�B± Ã
µ ®�²�Ä·Ã � ¸-¬ÆÀÈÄ¿Â�¸4®�Â.¸ � ¸:Ãº´?Ø~®�° �B± Ã µ ®�¬ � ÂB® � ÂB®1®�²ÿ®�Ä�Ã,Â �T� ®�ÂºÁ^ëî¸�¬ ���X�4¼�Ñp�B± Ã,ÂQÃ�¸ � ´�¬¿®º¸�Â�¸ �.� Ãº¬×Ä¿Â�® µ Ãº»¿¾¿ÂQÃ¶°Ò®�Â
ÂQÃº´ÃÄK®�¬¿»�¸-¬ÆÀ � ® � ¬ ����� Â�² °Ò®�Â �B± ¸-´¯À � ´,Á,� ± Ã × ´ �?� ¬�» � Â�»òÂQÃº´ÃÄK®�¬¿´PÃ9ØÊ¸ � ´�°Ò®�Â � ¬÷®�¾ � ´B¸�»DÃË®�Ä·Ã,Â �T� ®�Â � ®
µ ®�¬¿»¿¾ µ����PÀ Ã � » � ´B´QÃº´B´B²]Ãº¬ � ®�° �B± Ã�´B¸ � ¾ �T� ¸4®�¬ Ñ ¸ ± ¸ µ�±~± Ã�»¿¸�»�Á

�ö± ¸ � Ã �B± Ã,Â�Ã¶¸-´ � Â � ¸-¬�¸-¬ÆÀ³¸-¬Æ°Ò®�Â�² �T� ¸4®�¬ÖÄ¿Â�®� r¸-»DÃº» �T» ®�¾ �¶�B± Ã ±�� â � Â.»¿´�®�° �B± Ã�Ä � Â � ¸ µ ¾ �X� Â�À � ´ �B±H�T� Ãº´ ü
µ[� Ä·Ãº» ÑÐ�B± ¸-´É¸-¬Æ°Ò®�Â�² �T� ¸4®�¬¿¸ � ´Ð¬Æ® � ¸-¬ µ ®�Â�Ä¡®�Â �T� Ãº»¯¸-¬�´ �?� ¬¿» � Â�»¶®�Ä·Ã,Â �T� ¸�¬ÆÀ�®�Â#Ãº²]Ã,Â�À8Ãº¬ µ!¼ Ä¿Â�® µ Ãº»¿¾¿ÂQÃº´,Áj� ± Ã
®�Ä·Ã,Â �T� ®�Â�´*¸ZÃ,ÂQÃ � Ä�Ä � ÂQÃº¬ �?�4¼ ®�¬ �B± Ãº¸4Â§®�¸�¬ � ®¶»DÃ µ ¸-»>Ã�¸4° � ¬eÃº²�Ã,ÂBÀ8Ãº¬ µ!¼ Ã!Ýr¸�´ � Ãº» � ¬¿» �B± Ãº¬�¸fÃ,ÂQÃ µ�±�� ´ � ¸�´PÃº»
°Ò®�Â�¬Æ® � ÂQÃº´ÃÄK®�¬¿»�¸-¬ÆÀ~Êh¸-¬ ± ¸-¬¿»�´B¸4À ±z� Ì µ ®�ÂBÂQÃ µ��?�-¼ ÁëÇ�° �B± Ã,ÂQÃ�¸-´ � ÄK® � Ãº¬ � ¸ ��� °
®�Â§®�Ä·Ã,Â �T� ®�Â�´ � ®¶² �T½ Ã�ÄK®1®�Â�»DÃ µ ¸ ü
´B¸4®�¬�´�¸�¬È´ � °\Ã �(¼Üü(µ Â�¸ � ¸ µ[��� ´B¸ � ¾ �T� ¸-®�¬¿´ ÑÂ�B± Ãº¬ �B± Ã ¼ ¬>Ã6Ãº» � ® » Ã½Ä¿ÂB®; 1¸�»DÃº»º¸�¸ �B±¼�B± Ã µ Â�¸ � Ã,Â�¸ �¿� ®Ë² �T½ Ã¹´B¾ µ�±¾�
»DÃ µ ¸-´�¸4®�¬�ÁRøbÝrÄ�Ã µ�� ¸�¬ÆÀ�®�Ä·Ã,Â �T� ®�Â�´ë¾�¬¿»DÃ,Âë´ � Â�Ãº´B´ � ¬¿»¶Ä·Ã,Â ±�� Ä�´j¸�¸ �B±¹� ¸-²¹¸ � Ãº»�¸-¬Æ°Ò®�Â�² �T� ¸4®�¬ �T» ®�¾ ���B± Ã µ ¾ÆÂBÂQÃº¬ �
´ ¼ ´ � Ãº²�´ �?�T� Ã � ¬¿»~¸-¬ � »>ÃºåÜ¾ �T� Ã � Â � ¸-¬¿¸-¬ÆÀ � ®¶² �T½ Ã�´B¾ µ.±~µ Â�¸ � ¸ µ[��� »>Ã µ ¸-´B¸4®�¬¿´ »H� ´QÃº»~®�¬ �B± Ãº¸4Â§®;¸�¬½ÅB¾¿»ÆÀ�²]Ãº¬ �
¸-´�¾¿¬ÆÂQÃ ��� ¸�´ � ¸ µàý Ç � ´B¸-²�Ä �-¼ Ãº¬¿´�¾ÆÂQÃº´ �B±H�T� ®�Ä·Ã,Â �T� ®�Â�´Z¸�¸ ���V» Ã »H�X� ²]Ãº»Ê¸ ± Ãº¬ �B± Ãº¸4Â½»DÃ µ ¸-´B¸4®�¬�´ � ¾ÆÂ�¬×®�¾ �,Ñ ¸-¬
± ¸-¬�»¿´B¸4À ±z�,Ñz� ® » Ã¶¸�ÂB®�¬ÆÀÆÁ

�¬>Ã�®�° �B± Ã ��µ�� ¸4®�¬¿´ �B± Ã�®�Ä·Ã,Â �T� ®�Â�´-¸ZÃ,ÂQÃ µ Â�¸ � ¸ µ ¸Ãâ6Ãº»È°Ò®�Â�¸ � ´ � Â ¼ ¸-¬ÆÀ � ® À Ý �B± Ã�Ä¿ÂB® »F� Ãº²ßÂ �T�B± Ã,Â �B±�� ¬
µ[���X� ¸�¬ÆÀ¶¸-¬oÃº²]Ã,ÂBÀ8Ãº¬ µ!¼ Ä·Ã,Â�´B®�¬¿¬DÃ � ¸�²¹²]Ãº»¿¸ �T� Ã �-¼È� ° � Ã,Â �B± Ã�À � ´ ���X� Â.² ´Ã®�¾�¬¿»DÃº»�Á�ÇY¬È° ��µ��,ÑÂ�B± ¸-´�ÂQÃº´ÃÄK®�¬¿´PÃ½¸-´
�B± ÃcôMõTDxR¹STI'®�¬>Ã�°Ò®�Â ± ¾¿² � ¬¿´ ý ¸4°«¸ � ¸-´�¬Æ® �-�B± Ã½»>Ãº´B¸4Â �T»H� Ã�ÂQÃº´ÃÄK®�¬¿´PÃ �B± Ãº¬ÚÄ¿ÂB® µ Ãº»¿¾ÆÂQÃº´ � ¬¿» � Â � ¸-¬¿¸�¬ÆÀ¶²½¾¿´ �
» Ã�¾¿´PÃº» � ®�Ãº¬�´B¾ÆÂQÃ �B±��T��� »¿¸Nê·Ã,ÂQÃº¬ � ÂQÃº´ÃÄK®�¬¿´PÃ�¸-´#Ã � ¸ µ ¸ � Ãº»�Á

� ± Ã ��µ,µ ¸-»DÃº¬ � ÂQÃ,ÄK®�Â � ´ �?�T� Ãº´ �B±��T���B± Ã�´ � °mÃ ��¼ Ä¡® � ¸ µ!¼ °Ò®�Â �B± ¸-´ µ ®�²¹Ä � ¬ ¼ ¸-´ ýÏ
� ¾¿¬¿¸ � ´ ÑN� ¬ ¼ Ãº²�Ä � ® ¼ Ã6Ã�´ ±����X��� ´B´QÃº´B´ �B± Ã�´B¸ � ¾ �T� ¸4®�¬ � ¬¿»�»DÃ � Ã,Â.²¹¸-¬DÃ�¸ ±��T�V� Ã[ 8Ã � ®�°MÃ[  ��µ ¾ �T� ¸4®�¬

� ¬�»=¸ ±��T� ÃºåÜ¾�¸4Ä�²]Ãº¬ � ´ ± ¾ � »Æ®;¸�¬�¸-´Ù¬DÃ µ Ãº´B´ � Â ¼¶� ®IÃº¬¿´�¾ÆÂQÃ �B± ÃÉ´ � °\Ã �(¼ ®�° ���X� Ä·Ã,Â�´Ã®�¬¿¬DÃ ��Ñ ²¹¸ � ¸4À �T� Ã
�B± Ã^Ãº¬� r¸4ÂB®�¬¿²�Ãº¬ �?��� ¸-²�Ä ��µ��È� ¬�»òÄK® � Ãº¬ � ¸ ��� °Ò®�ÂeÃºåÜ¾¿¸-Ä�²]Ãº¬ � � Ä¿ÂB®�Ä·Ã,Â �(¼ » � ² � À8Ã�Á �÷± Ãº¬Þ¸�¬
»¿®�¾ »��,Ñ Ã[  ��µ ¾ �T� Ã�Á

� ± Ã,Â�Ã � ÂQÃ � ¸É®¹Ä¿Â�® »H� Ãº²¹´�¸�¸ �B± ´B¾ µ�±º� ÄK® � ¸ µ!¼ Á
� ± Ã À Â�´ � Ä¿Â�® »H� Ãº²é¸-´ �B±H�T� Ã[  ��µ ¾ �T� ¸4®�¬ÎÂ�Ãº´ÃÄK®�¬¿´B¸ » ¸ � ¸ � ¸:Ãº´�ÊÒ®�ÂnÃº²]Ã,ÂBÀ8Ãº¬ µ!¼ Ä�ÂB® µ Ãº»�¾ÆÂQÃº´§²�®�ÂQÃ�À8Ãº¬DÃ,Â ���X�4¼ Ì

»Æ®¶¬¿® � ´PÃ6Ãº² � ® » Ã � ´B´B¸4À�¬DÃº» � ® � ¬ ¼ ®�¬DÃ » ¾ ��µ[� ¬ » Ã�¸-¬¿¸ � ¸ �T� Ãº» »Ü¼����X� Ãº²¹Ä � ® ¼ Ã6Ãº´ºÁ �ö± ¸ � Ã �B± ¸-´�² ��¼ ´PÃ6Ãº²
� ¸ ½ Ã � À�®1®1»�¸-»>Ã �rÑ ¸ �î±�� ´ � ´PÃ,Â.¸4®�¾¿´ »¿Â � ¸ »F��µ?½=» Ã µ[� ¾¿´PÃu®�¬DÃ µ ®�¬¿´PÃºå1¾DÃº¬ µ ÃÉ®�°�´B¾ µ.±Z���X��µ?½ ®�° � ´B´B¸4À�¬DÃº» µ ®�¬ � Â�® �
ÂQÃº´ÃÄK®�¬¿´�¸ » ¸ � ¸ �(¼ ¸-´ �B±��T� Ã[ 8Ã,Â ¼ ®�¬>Ã�² ��¼¿�B± ¸�¬ ½��B±��T� ´B®�²]Ã,®�¬DÃjÃ � ´QÃ¶¸�¸ �X�F�?�T½ Ã �B± Ã�¸�¬¿¸ � ¸ �T� ¸Ã 8Ã�Ê � ¬¿» �B± Ã »H�X� ²]Ã
¸4° �B± Ã ���X� Â.²�¸-´ � ° ��� ´QÃ�®�¬DÃ�Ì.Á �ö± ¸ � ÃYÃ[ 8Ã,Â ¼ ®�¬DÃ�´ ± ®�¾ � »³ÂQÃ,ÄK®�Â � Ä¿ÂB® »H� Ãº²¶´ � ¬¿»eÃ[ 8Ãº¬Ú´Ã®�¾¿¬¿» � ¬oÃº²]Ã,ÂBÀ8Ãº¬ µ!¼



órô�� ¡Rî�¢�£�¤j¥§¦©¨�¨�ª«¢ní�¢�¬�"®°¯¶ía±²¢�¡�¡p¯��-¥fíP¤�³�¢Ií��´¯¶ía¡p¯��-¥�ía¤�³�µ�¡j¢¶³c¤�·
��� Ã,Â � ¸ ± Ãº¬ò¬DÃ µ Ãº´B´ � Â ¼�Ñ��B± Ã,ÂQÃÈ²½¾¿´ �¿» ÃÈ´Ã®�²]Ã,®�¬>Ãº¸ ± ® ±�� ´ �B± Ã ��µ�� ¾ ��� ÂQÃº´ÃÄK®�¬¿´�¸ » ¸ � ¸ �(¼�Ñ§� ¾ �B± ®�Â�¸ ��¼�Ñ�� ¬¿»
��µ,µ ®�¾¿¬ �?�T» ¸ � ¸ �(¼º� ®È»Æ®~´Ã®ÆÁ\� ± Ã,ÂQÃ�´ ± ®�¾ � » ��� ´B® » Ã »H��µ�½ ¾ÆÄçÄ�ÂB® µ Ãº»�¾ÆÂQÃº´°Ò®�Â�® �B± Ã,Â�´ � ®Ë´ � Ã,Ä×¸�¬�¸ ± Ãº¬ �B±��T�
Ä·Ã,Â�´Ã®�¬~»Æ®ÖÃº´�¬Æ® � Ã!ÝÖÃ µ ¾ � Ã �B± Ãº¸4Â§ÂQÃº´BÄ¡®�¬�´B¸ » ¸ � ¸ �(¼a��µ,µ Ã,Ä �?�T»H�-¼ Á

� ± Ã¹´PÃ µ ®�¬¿»çÄ¿Â�® »H� Ãº² ¸�¸ �B±Æ�B± Ã¶´ � °\Ã �(¼ ÄK® � ¸ µ!¼��T» ®; 8Ã¯¸-´ �B±��T� ¾¿¬ � Ãº´B´ �B± Ã�Ä¿ÂB® µ Ãº»¿¾ÆÂQÃº´ µ[� Ã � Â �4¼ ´ �º¼Æ� ®Ã!Ý�Ã µ ¾ � Ã]Ãº²]Ã,ÂBÀ8Ãº¬ µ!¼ Ä¿ÂB® µ Ãº»¿¾ÆÂ�Ãº´ Ñ�± ¾¿² � ¬¿´ � ÂQÃa 8Ã,Â ¼�� ¸ ½ Ã �4¼�� ® � Â ¼�� ®~»¿¸ � À�¬Æ®�´PÃ �B± Ã�´B¸ � ¾ �T� ¸4®�¬ À Â�´ � ÁZ� ± Ã
´ � ²]Ã�Ä¿ÂB® »H� Ãº²íÄK®�Ä�´§¾ÆÄË¸�¬~² � ¬ ¼È��µ,µ ¸-»DÃº¬ � ÂQÃ,ÄK®�Â � ´ ø÷± ¾�² � ¬¿´�¸ ± ® � ÂQÃ�®� 8Ã,Â?¸ ± Ã � ²]Ãº»�¸�¸ �B± ¸-¬Æ°Ò®�Â�² �T� ¸4®�¬
�B±��T�Z�B± Ã ¼Õµ[� ¬¿¬Æ® � »¿¸4À8Ãº´ � å1¾¿¸ µ�½Ð�-¼ ®�Â½»Æ®È¬Æ® � ¾¿¬¿»DÃ,Â�´ �?� ¬¿» Ñ ¸�¸ �X��À Â�´ ��� Â ¼Æ� ®Ú¾¿¬�»DÃ,Â�´ �?� ¬¿»Æ¸ ±��T� ¸-´�À�®�¸-¬ÆÀ
®�¬ » Ã,°
®�Â�Ã�´Ã®�¾�¬¿»¿¸-¬ÆÀ � ¬ ���X� Â�²ÙÔNô�ô�ô Õ ÁbÇ�°Ù² � ¬ � À8Ãº²]Ãº¬ � ¸ � ¬ � ´#Ãº²�Ä � ® ¼ Ã6Ãº´ � ®�´Ã®�¾¿¬¿» ���X� Â�²¶´fÃ!ÝrÄ·Ãº»¿¸ � ¸4®�¾�´ �4¼
� ¬¿» µ ®�¬�´B¸-´ � Ãº¬ �?�4¼�ÑÖ�B± Ãº¬ �B± ÃÈ´ � °mÃ ��¼ Ä¡® � ¸ µ!¼ ¬DÃ6Ãº»�´ � ®×´ÃÄ·Ã µ ¸4° ¼ Ã!Ý ��µ��?�4¼ ¸ ± Ãº¬ ���X� Â�²¹´ � Â�ÃËÂQÃºå1¾¿¸4ÂQÃº» Ñ ¬Æ® �
� Ã �  8Ã¹¸ � ¾ÆÄ � ®�Ä·Ã,Â�´B®�¬¿¬DÃ ��� ® × Ã[  ��� ¾ �T� Ã �B± Ã�´B¸ � ¾ �T� ¸4®�¬HØ�¸ ± Ãº¬ �B± Ã ¼¼� ÂQÃ�Ä¿Â�® »H�T»H�4¼Ëµ ®�¬Æ°h¾¿´PÃº» � ¬¿»ç¾�¬¿´B¾ÆÂQÃ
� ´ � ®¹¸ ±��T� ¸-´ÐÀ�®�¸-¬ÆÀ�®�¬èÊ � ´�¸-¬ �B± ¸-´ µ[� ´QÃ�Ì � ¬¿»~¾¿¬�»DÃ,Â§Ä¿ÂQÃº´B´�¾ÆÂQÃ � ®¶² �T½ Ã�å1¾¿¸ µ�½ »DÃ µ ¸�´B¸4®�¬¿´Ð¾¿¬¿»>Ã,Â�´ � ÂQÃº´B´Ã°h¾ �
´B¸ � ¾ �T� ¸4®�¬¿´,ÁP��®;¸ ² � ¬ ¼ Ä·Ã,®�Ä � Ã Ñ ¸-¬¿´ � Ã � »Ö®�°Ð»¿¸ ��� ¸�¬ÆÀ Á ô�ô¶¸-²¹²]Ãº»¿¸ �T� Ã �4¼�ÑÂ� Â ¼�� ®ÎÄ�¾ � ®�¾ �=� ´B² ������½ ¸ �Bµ.± Ãº¬
À ÂQÃ �B± Ãº²¶´PÃ �  8Ãº´C��� ±��T� ¸ � ®�° � Ãº¬�¸É®�Â ½ ´�´B¸-²�Ä �4¼ ÂQÃº¸-¬Æ°Ò®�Â µ Ãº´ �B± Ã � Ãº¬�»DÃº¬ µ!¼�� ® ��µ�� ¸-¬ �B± Ã�´ � ²�Ã¶¸ ��¼ »�¾ÆÂ�¸-¬ÆÀ
�B± Ã¬DÃ!Ý � Ãº²]Ã,ÂBÀ8Ãº¬ µ!¼ Á Ï ¬�»¯¸ �Ö�  �®�¸-»�´ �B± ÃIÃº² »H� ÂBÂ � ´�´B²]Ãº¬ � ®�° �B± Ã À ÂQÃº²�Ãº¬ � ÂBÂ.¸Ã 1¸�¬ÆÀ�°
®�Â � ¬Æ®�¬ ü Ãº²]Ã,Â�À8Ãº¬ µ!¼ ÁÏ
´�¸ ��� ¾ÆÂ�¬�´�®�¾ �,Ñ°�B± Ã=Ã[  ��µ ¾ �T� ¸4®�¬ ��� Ã,Â ��±�� » » Ã6Ãº¬Ú»DÃ �X��¼ Ãº»Ö¸-¬ �B± Ã½Ä � ´ � ¸-¬ �B± ¸-´�´ � ²]Ã½Ä �X� ¬ ��» ¾ � ¬Æ® » ®r» ¼

±�� »Ë¸�¬� 8Ãº´ � ¸-À �T� Ãº»�¸ ±Ü¼¿�B±H�T� ® µ,µ ¾¿ÂBÂQÃº»�Á
� ± Ã ��µ,µ ¸-»DÃº¬ � ÂQÃ,ÄK®�Â �Ëµ ®�¬ µ[� ¾�»DÃº´�¸�¸ �B±²� ÂQÃ µ ®�²¹²]Ãº¬¿» �T� ¸4®�¬ �B±��T�«× �Ä�Ã,Â �T� ®�ÂÎ»¿¾ ��¼Ä� ®áÂ�Ãº´ÃÄK®�¬¿» � ®

���X� Â�²¶´�¬DÃ6Ãº»¿´ � ® » Ã�ÂQÃº¸-¬Æ°Ò®�Â µ Ãº»¼¸�¸ �B±¼�B± ÃP¸É®�Â ½ °Ò®�Â µ Ã�ÁvØ´� ± ¸�´�ÂQÃ µ ®�²¶²]Ãº¬¿» �T� ¸4®�¬ç¸�´�¸-¬ � »DÃºå1¾ �T� Ã » Ã µ[� ¾¿´PÃ
¸ � ¸4À�¬Æ®�ÂQÃº´�Í��;ê �B± Ã�®�Ä·Ã,Â �T� ®�Â�´�»�¸-»È¬¿® � Â�Ãº´ÃÄK®�¬¿» � ® �B± Ã ����� Â�²¹´,Á Ô ®�ÂQÃ¹¾¿´PÃ,°h¾ � ÂQÃ µ ®�²¹²]Ãº¬�» �T� ¸4®�¬¿´²¹¸4À ±z�
±��  8Ã�¸-¬ µ[� ¾¿»DÃº»~»DÃº´B¸-À�¬¿¸-¬ÆÀ�²�®�ÂQÃ ��µ,µ ¾ÆÂ �T� Ã � ¬�»Î²�®�ÂQÃ�® » ´PÃ,Â?  �T»H� Ã�°\Ã6Ãº» »H��µ�½��T» ®�¾ ���B± Ã ��µ�� ¾ ��� ÄK®�´B¸ � ¸4®�¬³®�°
�B± Ã µ ®�¬ � Â�® �   ���  8Ã¹ÊÒÂ �T�B± Ã,Â �B±�� ¬�ÅB¾¿´ �Ö�B± Ã µ ®�²¶² � ¬¿»DÃº»¯ÄK®�´B¸ � ¸4®�¬'Ì Ñ��T» ®�¾ �"�B± Ã�´ �?�T� Ã�®�°lØ�®�¸ö¸-¬ � ® �B± Ã �?� ¬ ½¡Ñ
�T» ®�¾ �\�B± Ã � Ã[ 8Ã � ®�° �B± Ã � ¸-å1¾¿¸-»Õ¸�¬ �B± Ã �?� ¬ ½¡Ñ Ã �Bµ ÁÊ� ± Ã¯ÂQÃ µ ®�²¶²]Ãº¬¿» �T� ¸4®�¬ ��� ´B®Ú¸4À�¬¿®�ÂQÃº´ �B± Ã � ² » ¸-À�¾Æ®�¾¿´
´ �?�T� Ã�®�° �B± Ã µ ®�²�Ä � ¬ ¼ ÄK® � ¸ µ!¼ ®�¬ËÂQÃº´BÄ¡®�¬�»¿¸-¬ÆÀ � ® ���X� Â�²¶´,Á

� ± ¸-´ÉÂQÃ µ ®�²¹²]Ãº¬¿» �T� ¸4®�¬~¸-´§¬Æ® � À�®�¸-¬¿À � ®�Ä¿ÂQÃ[ 8Ãº¬ � ² � ¬ ¼ °h¾ÆÂ �B± Ã,Â ��µ,µ ¸-»DÃº¬ � ´§ÂQÃ ���T� Ãº» � ® �B± Ã�ÂQÃ ���lµ[� ¾�´PÃº´
®�° �B± ¸-´ ��µ,µ ¸-»DÃº¬ � ÊÇ¸ ± ¸ µ�± ¸ � ´Ð¬Æ® � ®�Ä·Ã,Â �T� ®�Â#Ã,ÂBÂB®�ÂDÌ.Á 1 Ã µ[� ¾¿´PÃ �B± Ã�® ]¯µ ¸ ��� ÂQÃ,ÄK®�Â � °Ò® µ ¾¿´QÃº»¶®�¬ �-¼ ®�¬ �B± Ã�ÂB® � Ã
®�° �B± Ã�®�Ä�Ã,Â �T� ®�Â�´�¸�¬ �B± Ã ��µ,µ ¸�»DÃº¬ ��� ¬¿»Ú»¿¸-»~¬Æ® � Ã[ 8Ãº¬[Ã!Ý � ²¹¸-¬>Ã �B±��T� ¸-¬Ë»DÃ,Ä �B±lÑF�¶µ.±�� ¬ µ Ã � ®¯»DÃ � Ã µ�� Ø � ¸�´
¸-¬ �B± Ã�»DÃº´B¸4À�¬ � ¬¿»Ú®�Ä·Ã,Â �T� ¸4®�¬Ú®�° �B± Ã�Ä �X� ¬ ���B±��T��µ ®�¾ � » � Ã � » � ®�°h¾ � ¾ÆÂ�Ã ��µ,µ ¸-»>Ãº¬ � ´-¸ � ´ � ®�´ � Á��Ù®³Ä¿ÂQÃ[ 8Ãº¬ �
°h¾ � ¾ÆÂQÃ ��µ,µ ¸-»DÃº¬ � ´ Ñ��B± Ã�ÂQÃ,ÄK®�Â � ¬DÃ6Ãº»DÃº» � ®oÃ!Ý1Ä ��� ¸-¬Ö´B¾ µ�±7�B± ¸-¬ÆÀ�´ � ´¶¸ ±Ü¼¼�B± Ã¹� Ï �c�Ó Ä�Ã,Â�°
®�Â�²�Ãº»Ö®�¬ �B± Ã
¾¿¬¿¸ � »�¸-»~¬Æ® � ¸-»DÃº¬ � ¸4° ¼¿� ¬ ¼ ®�° �B± Ã ���X� Â�²¹´�¸�¬ �B± ¸-´�¾¿¬�¸ �Ö� ´ µ Â�¸ � ¸ µ[��� ÁbÇ�´ �B± Ã,ÂQÃ�´Ã®�²]Ã�»DÃ À'µ ¸:Ãº¬ µ!¼ ¸-¬�� Ï �&�Ó
®�Â�¸-¬ �B± ÃP¸ ��¼ ¸ � ¸-´ » Ãº¸-¬ÆÀ¯Ä·Ã,ÂB°
®�Â.²]Ãº»È¸�¬ �B± ¸-´ µ ®�²¹Ä � ¬ ¼ � �÷±Ü¼ ¸ZÃ,ÂQÃ �B± Ã,Â�Ã�¬¿®¯Ä¿Â�® µ Ãº»¿¾¿ÂQÃº´¸-¬ÎÄ �X��µ Ã Ñ ®�Â
¸ ±Ü¼ ¸ZÃ,ÂQÃ �B± Ã¶®�¬DÃº´�¸-¬ÖÄ ����µ Ã¹¸-¬DÃ!ê·Ã µ�� ¸Ã 8Ã Ñ&� ®ËÂ�Ãº´ÃÄK®�¬¿» � ® �B± Ã]Ãº²]Ã,Â�À8Ãº¬ µ!¼ ��øu¸ �B± Ã,Â �B± Ã ±�� â � Â.»¾¸ � ´�¬Æ® �
¸-»DÃº¬ � ¸ À Ãº» Ñd�B± Ã µ ®�²�Ä � ¬ ¼ »Æ®ÖÃº´�¬Æ® ��±��  8Ã � ÄK® � ¸ µ!¼º� ® µ ÂQÃ �T� Ã�Ä¿ÂB® µ Ãº»¿¾ÆÂ�Ãº´°
®�Â�»>Ã ��� ¸-¬ÆÀ�¸�¸ �B±ç±�� â � Â�»¿´ Ñ ®�Â
¸ � ¸ � ´ � ¬ç®; 8Ã,Â�´B¸4À ±z�Z� ¬�» �B± Ã,ÂQÃ¹¸ � ´�¬Æ®ÎÄ¿ÂB® µ Ãº»¿¾ÆÂQÃ�¸-¬ÖÄ ����µ Ã � ® µ�± Ã µ?½¾�B±��T�=�B± Ã,ÂQÃ¶¸-´ � Â�Ãº´ÃÄK®�¬¿´PÃ�°Ò®�Â ���X�
¸-»DÃº¬ � ¸ À Ãº» ±�� â � Â.»¿´,Á

� ± Ã�Â�Ã,Ä¡®�Â � »¿®;Ãº´ÐÂQÃ µ ®�²¶²]Ãº¬¿» �B±��T��� Â.¸-´ ½�� ´B´QÃº´B´PÃº»~Ä¿Â�® µ Ãº»¿¾¿ÂQÃ�°Ò®�Â ÀF��� ¸-¬ÆÀ �B± ¸-´ �?� ¬ ½�» Ã µ ÂQÃ �T� Ãº»�¸�¸ �B±
»DÃ À ¬>Ãº´ µ Â�¸ � ¸ µ[��� ®�Ä�Ã,Â �T� ¸4®�¬ ��� Ä � Â � ²]Ã � Ã,Â�´�´�¾ µ�±�� ´ �B± Ã½´PÃºåÜ¾>Ãº¬ µ Ã�®�°b´ � Ã,Ä�´�ÂQÃºåÜ¾�¸4ÂQÃº» � ®¯¸�¬¿¸ � ¸ �T� Ã �B± Ã ÀF�X� ¸-¬¿À
Ä¿ÂB® µ Ãº´B´ Ñ&�B± Ã � ´B´Ã® µ ¸ �T� Ãº»ÕÄ¿Â�® µ Ãº´B´ µ ®�¬ � ÂB® � Ä � Â � ²]Ã � Ã,Â�´ Ñ&�B± Ã¹´ � °\Ã � Ã[ 8Ã ���T� ¸ ± ¸ µ�±Æ�B± Ã �?� ¬ ½ ¸-´ µ ®�¬¿´B¸�»DÃ,ÂQÃº»
°h¾ �X��ÑT�B± Ã§´PÃºå1¾DÃº¬ µ Ã§®�°K´ � Ã,Ä�´«¬>Ã µ Ãº´B´ � Â ¼Z� ® µ ®�¬ µ[� ¾¿»>Ã � ¬�»�´PÃ µ ¾ÆÂQÃ �B± Ã �?� ¬ ½ZÀF�X� ¸-¬ÆÀ�Ä¿Â�® µ Ãº´B´ Ñ�� ¬¿» � Ä¿Ä¿Â�®�Ä¿Â�¸ �T� Ã
ÂQÃº´ÃÄK®�¬¿´QÃ � ® ���X� Â�²¹´,Á�Ç � »Æ®ÖÃº´¬Æ® � ´ �º¼º� ¬ ¼z�B± ¸-¬ÆÀ ÑK± ®�¸ZÃ[ 8Ã,Â Ñc�T» ®�¾ � Ä·Ã,ÂB°Ò®�Â�²¹¸�¬ÆÀ �B± Ã�´ � ²]Ã �?� ´ ½ °Ò®�Â® �B± Ã,Â
Ä¿ÂB® µ Ãº´B´PÃº´½¸-¬ �B± Ã¯Ä �X� ¬ � Á[øë¸ �B± Ã,Â �B± ¸-´ �?� ¬ ½7� ¬¿»û¸ � ´½´ � °mÃ ��¼Ûü(µ Â.¸ � ¸ µ[��� Ä¿ÂB® µ Ãº´B´ � ÂQÃ �B± Ã�®�¬ �4¼ ®�¬>Ãº´�²¹¸�´B´B¸-¬ÆÀ
´B¾ µ.± Ä¿ÂB® µ Ãº»¿¾ÆÂQÃº´�®�Â �B± Ã µ ®�²�Ä � ¬ ¼ ¸�´�Ä �X�º¼ ¸-¬ÆÀ � ´Ã®�Ä ± ¸-´ � ¸ µ[�T� Ãº»ÚÀ � ²]Ã�®�° × ¸ ±H��µ?½Üü��âü ²�® � Ã9Ø×Êh´PÃ6Ã�� ±�� Ä � Ã,Â
ôºó�Ì�¸ ± Ã,ÂQÃ®�¬ �4¼ ´ ¼ ²�Ä � ®�²¹´§®�° �B± Ã�Â�Ã ��� Ä¿ÂB® »H� Ãº²¹´ � ÂQÃ�ÂQÃº²�®; 8Ãº»º¸�¸ �B± Ã ��µ�± ´PÃ � ®�°RÃ[ 8Ãº¬ � ´�¸-¬z 8Ãº´ � ¸4À �T� Ãº»�Á

� ± Ã�® ]¯µ ¸ ���c��µ,µ ¸-»>Ãº¬ � Â�Ã,Ä¡®�Â ��µ ®�¬ µ[� ¾¿»DÃº´ �B±��T���B± Ã µ ®�¬ � ÂB® � Â�®Ü®�²é®�Ä·Ã,Â �T� ®�Â × »¿¸-»~¬Æ® � »DÃº²�®�¬¿´ � Â �T� Ã � ¬
� ¸ � ÂQÃº¬DÃº´�´ ®�°1Â�¸-´ ½ ´ � ´B´Ã® µ ¸ �T� Ãº»�¸�¸ �B± ®; 8Ã,ÂÃØ�®�¸�¸-¬ÆÀ �B± Ã �?� ¬ ½�� ¬�»�ÄK® � Ãº¬ � ¸ ���N� ®�À8Ãº¬DÃ,Â �T� Ã ± ¸4À ±�µ ®�¬ µ Ãº¬ � Â �T� ¸4®�¬�´
®�°¿Ô À � ´ Õ ¸4° �B± ÃÅÔ � ¸�åÜ¾¿¸�»á¸-¬ �B± Ã �?� ¬ ½�Õ ¸ � ´�´BÄ�¸ �X� Ãº»lÁvØ$��®·°h¾ÆÂ �B± Ã,Â�¸-¬z 8Ãº´ � ¸4À �T� ¸4®�¬÷®�°=¸ ±Ü¼ �B± ¸�´�¸ � ´ � Â�¾DÃ



¨�¨�ª	��ªù¡¥ïjï�¦���¯ºí�¢�¤p¯6ï�íÉ¢ní�� ¡¥ï�ñ[ñ 5 í�¯9¡j¢�¤p¯Çï#í órô ÷
¸ � ´�¸-¬ µ[� ¾�»DÃº»Ö¸-¬ �B± Ã�ÂQÃ,ÄK®�Â � Á �7� ´ �B± Ã,ÂQÃ � »DÃ À'µ ¸SÃº¬ µ!¼ ¸�¬ �B± Ã � Â � ¸-¬¿¸�¬ÆÀ¯Ä�ÂB® µ Ãº»�¾ÆÂQÃº´ �T» ®�¾ �¶�B± Ã ±�� â � Â.»¿´
� ´B´Ã® µ ¸ �T� Ãº»�¸�¸ �B±È± ¸-´îÅÃ® » ÂQÃº´BÄ¡®�¬�´B¸ » ¸ � ¸ � ¸:Ãº´C�oø� 8Ãº¬Ú¸4° �B± ÃTÃ!ÝrÄ �X� ¬ �T� ¸-®�¬Î¸-´ �B±��T���B± ¸�´�Ä � Â � ¸ µ ¾ �X� Â�®�Ä·Ã,Â �T� ®�Â¸-´
´B¸-²¹Ä �4¼ ¸-¬ µ ®�²¹Ä�Ã � Ãº¬ � ÊÒÄ¿ÂB® »F�T»H�4¼ ¬¿® �*� Â�¾DÃ�Ì � ¬¿» ���Ã�B± ®�¾ÆÀ ± Ã!Ý1ÄK®�´PÃº» � ®�Ä¡® � Ãº¬ � ¸ ���X�-¼ Ã!ê·Ã µ�� ¸Ã 8Ã � Â � ¸�¬¿¸-¬ÆÀ�»¿¸-»
¬Æ® � Ä¿ÂB® ÀH� °ÒÂB®�²ì¸ �,Ñ��B± Ãº¬ �B± Ã�å1¾DÃº´ � ¸-®�¬ » Ã µ ®�²]Ãº´§¸ ±Û¼ ´B¾ µ�±�� ¬¹®�Ä·Ã,Â �T� ®�ÂÖ¸ � ´ ���X� ®;¸fÃº» � ® µ ®�¬ � ¸-¬1¾DÃ�¸-¬ �B±��T�
ÅÃ® »º� ¬¿»�¸ ±Ü¼��B± ÃjÃ[  ��� ¾ �T� ¸4®�¬~®�° ± ¸�´ � Â � ¸-¬¿¸-¬¿À½®�¾ �Bµ ®�²]Ãº´�»�¸-»³¬Æ® � »DÃ � Ã µ����B± ¸-´�»DÃ À¡µ ¸:Ãº¬ µ!¼ Á«Ç � ´PÃ6Ãº²]Ãº» �B±��T�
�B± Ã¯®�¾ � ´B¸-»DÃ�®�Ä·Ã,Â �T� ®�Â ��� ´Ã® ±�� » � Ä¡®1®�Â�¾�¬¿»DÃ,Â�´ �?� ¬�»¿¸-¬ÆÀ�®�° �B± Ã¶Â.¸-´ ½ ´°
ÂB®�² �B± ¸-´�À � ´�´Ã® �B± Ã,ÂQÃ¶¸�´ µ[� Ã � Â �-¼Ã[ r¸-»DÃº¬ µ Ã �B±��T�=� ´ ¼ ´ � Ãº²¹¸ µ Ä¿ÂB® »H� Ãº² Ã!ÝÆ¸-´ � ´,Á Ï ¬ � ¾¿»¿¸ � ´ ± ®�¾ � » ±H�  8Ã » Ã6Ãº¬ÚÄ�Ã,Â�°
®�Â�²�Ãº» � ®~»DÃ � Ã,Â�²¶¸-¬DÃ�¸4° �
´ÃÄ�¸ �X� ¸�¬ �B± ¸-´ �?� ¬ ½ ¸-´ �B± Ã�®�¬ �4¼¯±H� â � Â�» �B±��T� ¸�´�¬Æ® � ¾¿¬¿»>Ã,Â�´ � ®1®1» � ¬¿»~¸-° �B± Ãº´QÃ � ¸É®¶®�Ä·Ã,Â �T� ®�Â�´ � ÂQÃ �B± Ã�®�¬ �-¼
®�¬DÃº´�¸ ± ® � Â�Ã µ ®�¬Æ°h¾¿´PÃº»�ÁÐÇY´ �B± ¸�´�¾¿¬¿¸ � ´B¸-²�Ä �-¼¿� ÄK®1®�Â �4¼ »DÃº´B¸4À�¬>Ãº» � ¬¿»Î² � ¬ � À8Ãº»Î®�¬>Ã�¸-¬ �B± Ã�Ä �X� ¬ � ®�Â»Æ®
´B¸-²¶¸ �X� Â§»DÃ À'µ ¸:Ãº¬ µ ¸:Ãº´#Ã!Ýr¸�´ � ¸-¬³® �B± Ã,Â�¾¿¬¿¸ � ´C�

� �B± Ã,Âu¸-²�ÄK®�Â �?� ¬ �«µ[� ¾¿´ ��� ° ��µ�� ®�Â.´ � ¬¿»¯åÜ¾>Ãº´ � ¸4®�¬¿´ ��� ´Ã®=¸ZÃ,ÂQÃ�¬Æ® �§� »¿»ÆÂQÃº´B´QÃº»¹¸-¬ �B± Ã�ÂQÃ,ÄK®�Â � ´B¾ µ.±�� ´"¸ ±Û¼
�B± Ã � Ã[ 8Ã �F� Â � ¬¿´B²¹¸ �.� Ã,Â§¸ � ´Ð¬Æ® � ¸É®�Â ½ ¸-¬ÆÀ½´Ã®½´B®Ü®�¬ � ° � Ã,Â�¸ � ¸ � ´É´�¾ÆÄ¿ÄK®�´PÃº» �4¼ZÀ Ý�Ãº» Ñ ¸ ±Û¼ ´ � °mÃ ��¼ ®�Â�»DÃ,Â�´§¸ZÃ,ÂQÃ
´Ã®Ú»DÃ �X�º¼ Ãº»ÞÊ �B± Ã �  8Ã,Â � À8Ã � À8Ã¯®�° � ´ � °\Ã �(¼Üü ÂQÃ �X�T� Ãº»Å¸É®�Â ½ ®�Â�»DÃ,Â�¸-¬ �B± ¸�´�Ä �X� ¬ � ¸ � ´ �B± ÂQÃ6Ã�²�®�¬ �B± ´.Ì Ñ ¸ ±Û¼
µ Â�¸ � ¸ µ[��� Ä�ÂB® µ Ãº´�´PÃº´\¸fÃ,ÂQÃ ���X� ®�¸ZÃº» � ®Ú®�Ä·Ã,Â �T� ÃÈ¸�¸ �B± ¬Æ®�¬ ü °Ò¾¿¬ µ�� ¸4®�¬¿¸-¬ÆÀÈ®�ÂOÃ,ÂBÂ �T� ¸ µ[���X�-¼ °Ò¾�¬ µ�� ¸4®�¬¿¸-¬¿ÀÎ´ � °\Ã �(¼Üü
ÂQÃ �X�T� Ãº»/ÃºåÜ¾¿¸-Ä�²]Ãº¬ �,Ñ ¸ ± Ã �B± Ã,Â �B± Ã�Ä �X� ¬ � ² � ¬ � À8Ãº²]Ãº¬ ��½ ¬DÃ[¸ �B± ¸�´�¸ � ´ ±�� Ä¿Ä·Ãº¬¿¸-¬ÆÀ Ñ�� ¬¿»Ë´B®�®�¬�Á

��¸-¬¿»¿´�¸4À ±��¶» ¸ � ´ � ¬¿»×°
® µ ¾¿´B¸-¬¿À~®�¬ �4¼ ®�¬ �B± Ã¶®�Ä�Ã,Â �T� ®�Â � ´�Â�® � Ã¶¸-¬ ��µ,µ ¸�»DÃº¬ � ´½¸-´�¬¿® � ®�¬ �4¼ ¾¿¬Æ° � ¸4Â » ¾ � ¸ �
Ä¿ÂQÃ[ 8Ãº¬ � ´§¾¿´É°ÒÂB®�²í°Ò¾ ���4¼a� Ã � Â�¬¿¸-¬¿À�°ÒÂB®�² ��µ,µ ¸-»DÃº¬ � ´ � ¬¿»³² �T½ ¸�¬ÆÀ½´�¸4À�¬¿¸ À'µ[� ¬ � Ä�ÂB®�À�ÂQÃº´B´Ð¸-¬�¸-²�Ä¿Â�®� r¸-¬ÆÀ�´ � °mÃ ��¼ Á
Ë�Ë�Ì�
 þ÷�������¹�� ��É���B��  �� �� þö��� � `� ���b�É�K�B�� 
� ± Ã � ¬ ���4¼ ´�¸-´«´Ã®�° � Â ±�� ´ � ®1® ½ Ãº» �T� Ã ��µ.±¯µ ®�²�ÄK®�¬DÃº¬ � ´PÃ,Ä � Â �T� Ã �4¼ Á 1 ¾ �ëµ ®1®�Â�»¿¸-¬ �T� ¸4®�¬ � ¬¿» µ ®�²¹²½¾¿¬¿¸ µ[�T� ¸4®�¬
» Ã � ¸ZÃ6Ãº¬ µ ®�¬ � ÂB® �X� Ã,Â.´ � ÂQÃ�¸-²¹Ä¡®�Â �?� ¬ � ´Ã®�¾ÆÂ µ Ãº´�®�°ð¾¿¬¿´ � °\Ã » Ã ±��  r¸4®�ÂºÁ

�ö± Ãº¬DÃ[ 8Ã,Â ��µ ®�²�ÄK®�¬DÃº¬ �ë±�� ´ � ¸É®�®�Âu²¹®�ÂQÃ µ ®�¬ � ÂB® �X� Ã,Â�´ ÑÜµ ®1®�Â�»¿¸-¬ �T� ¸-®�¬�´ ± ®�¾ � » » Ã¥Ã!Ý � ²¹¸-¬>Ãº» µ[� ÂQÃ,°h¾ �X�4¼ Áø ��µ.±çµ ®�¬ � Â�® �X� Ã,Â�² �º¼Ö±��  8Ã�»�¸Nê�Ã,Â�Ãº¬ � ÂQÃº´ÃÄK®�¬¿´B¸ » ¸ � ¸ � ¸SÃº´ ÑQ» ¾ ���B± Ã µ ®�¬ � Â�® �V��µ�� ¸4®�¬¿´Ä¿ÂB®; 1¸�»DÃº»È² �º¼Èµ ®�¬ÆØ'¸ µ�� Á
� ± Ã µ ®�¬ � ÂB® �X� Ã,Â�´§² �º¼���� ´B® µ ®�¬ � ÂB® �&�B± Ã�´ � ²]Ã � ´BÄ�Ã µ�� ´�®�° �B± Ã µ ®�¬ � ÂB® ��� Ãº» µ ®�²�ÄK®�¬DÃº¬ �[� ´ » Ã ±��  1¸4®�Â Ñ�� Ã � »¿¸-¬ÆÀ
� ® µ ®�¬Æ°Ò¾�´B¸4®�¬ �T» ®�¾ � ¸ ± ®û¸-´¹ÂQÃº´BÄ¡®�¬�´B¸ »H� Ã~°Ò®�Â�Ä¿ÂB®� r¸-»¿¸�¬ÆÀ µ ®�¬ � Â�® ���T�È� ¬ ¼ � ¸-²]Ã�Á ÇY¬ �B± Ã �7���Ã½ Ã,Â � ®�¬�ø�Á
µ ® � ¸d¸ �T� Ã,Â�´�¾ÆÄ¿Ä �4¼¯µ ®�¬ �?� ²¹¸�¬ �T� ¸4®�¬/Ã!Ý � ²�Ä � Ã�Ä¿ÂB®� r¸-»DÃº»~¸�¬ Ï Ä¿Ä·Ãº¬¿»�¸NÝ�� ÑQ�B± Â�Ã6Ã µ ®�¬ � Â�® � µ ®�²�ÄK®�¬DÃº¬ � ´*¸ZÃ,ÂQÃ
ÂQÃº´ÃÄK®�¬¿´�¸ »H� Ã½°
®�Â�°
® �X� ®�¸�¸-¬¿À³¾¿ÄÕ®�¬×¸-¬�´ÃÄ·Ã µ�� ¸4®�¬ÚÂQÃ,ÄK®�Â � ´ � ¬¿»^Ãº¬�´B¾ÆÂ�¸-¬¿À �B± Ã¹ÂQÃºå1¾¿¸4ÂQÃº» µ.±�� ¬ÆÀ8Ãº´=¸ZÃ,ÂQÃ�² � »DÃ ý
�B± Ã �7���Ã½ Ã,Â � ®�¬ÕÓu¾ »H� ¸ µ=��� ¸ � ¸ �(¼ �Ð®�²¹²¹¸-´B´�¸4®�¬èÊ � Ó � ��Ì ÑÂ�B± Ã Ô ¸�¬¿¸-´ � Â ¼ ®�° �B± ÃOøu¬� r¸4ÂB®�¬�²]Ãº¬ � Ê Ô ®�øÐÌ � ¬¿»
�B± Ã Ô ¸-¬�¸-´ � Â ¼ ®�°��IÃ ���Ã�B± Ê Ô ®N��Ì.Áj� ± Ã � Ó � ���Ð®�²¹²¹¸-´B´�¸4®�¬DÃ,Â�´ ±�� »û¬Æ®[Ã!Ý1Ä·Ã,Â � ¸-´QÃ¶¸-¬ÕÂ.¾¿¬¿¬¿¸-¬¿À � ¸ �T� Ã,Â
¾ � ¸ � ¸ �(¼�� ¬¿»Ú´B¸-²�Ä �4¼�� Ã,° ���B± Ã µ.±�� ¬ÆÀ8Ãº´ � ® �B± Ã�² � ¬ � À8Ã,ÂºÁ-� ± Ã Ô ¸-¬¿¸�´ � Â ¼ ®�° �B± ÃOøë¬z 1¸4Â�®�¬¿²]Ãº¬ � Ê Ô ®�øÉÌ � ¬¿»
Ô ¸-¬¿¸-´ � Â ¼ ®�°Â�XÃ ���Ã�B± Ê Ô ®N��Ì » ® �B± ¸ZÃ,ÂQÃ�ÂQÃº´BÄ¡®�¬�´B¸ »H� ÃÉ°Ò®�Â«Ä·Ã,ÂB°
®�Â.²¹¸-¬ÆÀ �B± Ã�´ � ²�Ã�®� 8Ã,Â�´�¸4À ±��,ý � ± Ã � ® µ[����Ô ®N�
° ��µ ¸ � ¸ ��¼º� ´B´B¾¿²�Ãº» �B± Ã Ô ®�ø²¸ � ´�Ä·Ã,ÂB°Ò®�Â�²¹¸-¬¿À �B± ¸-´�°h¾¿¬ µ�� ¸4®�¬ ÑF» ¾ ���B± Ã Ô ®�ø � ´ » ¾¿»ÆÀ8Ã ��±�� » » Ã6Ãº¬ µ ¾ �=� ¬¿»
°Ò® �X� ®�¸ ü ¾ÆÄ�´§¸fÃ,ÂQÃ�¬¿® � »¿®�¬DÃ�ÁbÇ�¬ �B± ¸�´ µ[� ´QÃ Ñ Ã ��µ�± ®�° �B± Ã �B± ÂQÃ6ÃÂQÃº´ÃÄK®�¬¿´�¸ »H� Ã�À�Â�®�¾ÆÄ�´ � ´B´B¾¿²�Ãº» �B± Ã�® �B± Ã,Â � ¸É®
µ ®�¬ � ÂB® �X� Ã,Â�´�¸fÃ,ÂQÃ�Ä¿ÂB®� r¸-»¿¸�¬ÆÀ �B± Ã�¬DÃ6Ãº»DÃº»~®; 8Ã,Â�´B¸4À ±z�,ÑF��µ ®�²¶²�®�¬ À ¬�»¿¸-¬ÆÀ � ° � Ã,Â � ¬ ��µ,µ ¸-»DÃº¬ � ÁÏ

»¿¸Nê·Ã,ÂQÃº¬ ���(¼ Ä�Ãç®�° µ ®1®�Â�»¿¸-¬ �T� ¸-®�¬öÄ¿ÂB® »H� Ãº² ® µ,µ ¾ÆÂBÂQÃº»Þ¸�¬ � ¬ � ¸4Â µ Â � ° �Ëµ ® �X� ¸�´B¸4®�¬÷¬DÃ � Â ��» Ã,Â � ¸-¬ÆÀ8Ãº¬ ÑúnÃ,Â�² � ¬ ¼ ¸-¬¼� 	�	 �¾Ô��8ù Ñ � 	 � Õ Á-� ± Ã � ¸u® µ ®�¬ � ÂB® �X� Ã,Â�´ øÄ�B± Ã � ¾ � ®�² �T� Ãº»Ö®�¬ ü_» ® � Â.»���� Ï �È´ ¼ ´ � Ãº² � ¬¿» �B± Ã
À�ÂB®�¾¿¬�»

Ï
¸4Â��ÙÂ �
]¯µ �É®�¬ � ÂB® �X� Ã,Â ø Ä¿ÂB®; 1¸-»>Ãº»ò¾¿¬ µ ®Ü®�Â�»�¸-¬ �T� Ãº» µ ®�¬ � Â�® � ¸-¬¿´ � Â.¾ µ�� ¸4®�¬¿´ �B±��T�Ëµ ®�¬rØ'¸ µ�� Ãº» � ¬¿»

��µ�� ¾ ���X�-¼Èµ[� ¾¿´PÃº» �~µ ® �X� ¸-´B¸-®�¬�ÁZ� ± Ã � ®�´B´-¸u®�¾ � » ±��  8Ã » Ã6Ãº¬ÖÄ¿Â�Ã[ 8Ãº¬ � Ãº»Õ¸-° » ® �B± Ä�¸ � ® � ´ ±�� »Õ°
® �X� ®�¸ZÃº» �B± Ãº¸4Â
���
Ï
� ��� Ã,Â � ´�®�Â » ® �B±Ë±�� »³°Ò® �X� ®;¸fÃº» �B± Ã�À�ÂB®�¾¿¬¿» Ï ���ö¸-¬¿´ � Â.¾ µ�� ¸4®�¬¿´,Á
ÇY¬ �B± Ãoë¿Â�¸:Ãº¬¿» �-¼ ëð¸4ÂQÃ ��µ,µ ¸�»DÃº¬ � Ê�� ±�� Ä � Ã,Â û Ì Ñ*�B± ÃËÂQÃº´ÃÄK®�¬¿´�¸ » ¸ � ¸ �(¼ ®�° �B± Ã Ï � Ï ��� µ ®�¬ � ÂB® �X� Ã,Â�´ ±�� »

® ]¯µ ¸ �����4¼È» Ã6Ãº¬Ú»¿¸-´ � ² » ¸-À�¾ �T� Ãº» »1¼º� ´B´B¸-À�¬¿¸-¬ÆÀ¹®�¬>Ã � ® µ ®�¬ � Â�® �p� ¸-Â µ Â � ° � ¸�¸ �B± ¸-¬ �B± ÃP��® ü ë �4¼Üü �¡®�¬DÃ � ¬¿» �B± Ã
® �B± Ã,Â � ®�²�®�¬¿¸ � ®�Â � ¬¿» µ ®�¬ � Â�® �°� ¸-Â µ Â � ° � ®�¾ � ´B¸�»DÃ�¸ � Á�� ± ¸-´«Ä � Â � ¸ � ¸4®�¬¿¸�¬ÆÀ�®�° µ ®�¬ � ÂB® �Â» ÂB® ½ Ã»Æ®�¸�¬¶®; 8Ã,Â � ¸-²]Ã Ñ
± ®;¸fÃ[ 8Ã,Â Ñ ¸�¸ �B±è�B± ÃËÂ�Ãº´B¾ �Ã�P�B±��T�¿�B± Ã 1��X��µ?½ � � ¸ ½á± Ã � ¸ µ ®�Ä � Ã,Â¹®�¬ �B±��T� ° �T� Ã,°Ò¾ � » �º¼ ¸ � ´ µ ®�¬ � ÂB® �X� Ãº» »Ü¼



órôÇù ¡Rî�¢�£�¤j¥§¦©¨�¨�ª«¢ní�¢�¬�"®°¯¶ía±²¢�¡�¡p¯��-¥fíP¤�³�¢Ií��´¯¶ía¡p¯��-¥�ía¤�³�µ�¡j¢¶³c¤�·

ATC Karlsruhe

Tupolev TCAS

ATC Zurich Management

Skyguide Management

Departing System Manager

Tupolev Crew

controllers after his shift
Supervisor who briefed 

Previous Controller on Duty

Resting Controller

Aural Short−Term
Conflict Alert

Optical Short−Term
Conflict Alert

officer supporting technical work
System Manager and ATC

Skyguide Quality Assurance

Boeing TCAS

assigned to support
Technical Expert

Zurich controller during
sectorization work

A320 Crew

Controller Assistant

Boeing crew

Safety Reports

Briefings
Briefings

Briefings Briefings

Briefings
Help with emergency

Help with emergency
Help with emergency

Visual Warning

Audio Warning

Briefings

at the time of the accident
Zurich Controller on Duty

Friedrichshafen

SWI Phone

SWI Phone
Bypass Phone
Mobile Phone at Supervisor’s Suite

Bypass Phone

advisories
Audio and visual

advisories
Audio and visual

Radio 128.050 Hz at RP workstation

Verbal comments

Verbal Instructions

Safety Practices
Sectorization Instructions

Quality and Safety Assessments

Radio 128.050 Hz
at RP workstation

Radio 119.920 Hz at RE workstation

Mobile Phone at Supervisor’s Suite

� ¸4À�¾ÆÂQÃ¹ô�ôàÁ Á1ý � ± Ã µ ®�²¹²½¾¿¬¿¸ µ[�T� ¸4®�¬ � ¸-¬ ½ ´ �B± Ã,®�ÂQÃ � ¸ µ[�����4¼ ¸�¬³Ä �X��µ Ã �T���B± Ã � ¸-²]Ã�®�° �B± Ã ��» Ã,Â � ¸-¬ÆÀ8Ãº¬ � ¸4Â µ Â � ° �
µ ® �X� ¸�´B¸4®�¬çÊ � » � Ä � Ãº»Î°
ÂB®�² Ô�� 	 � Õ Ì.Á

¬DÃº¸ �B± Ã,ÂºÁ���®~Ä�Ã,Â�°
®�Â�² � ¬ µ Ã � ¾¿»¿¸ � ¸-¬¿À¶® µ,µ ¾ÆÂBÂQÃº» � ®eÃº¬¿´�¾ÆÂQÃ �B±��T�¶�B± Ã � ´B´B¾¿²�Ãº» � ¬¿»Ö»DÃº´B¸4À�¬DÃº» » Ã ±��  1¸4®�Â�®�°
�B± Ã�´ � °mÃ ��¼³µ ®�¬ � ÂB® � ´ � Â�¾ µ�� ¾ÆÂ�Ã µ ®�²�ÄK®�¬DÃº¬ � ´�¸ � ´ ��µ�� ¾ ���X�4¼ ® µ,µ ¾¿ÂBÂ�¸-¬ÆÀÆÁ

�É®�²¶²�¾¿¬�¸ µ[�T� ¸4®�¬ ÑT» ® �B± °mÃ6Ãº» »H��µ?½\� ¬¿»OÃ!Ý µ.±�� ¬ÆÀ8Ã§®�°K¸-¬Æ°Ò®�Â�² �T� ¸4®�¬ Ñ ¸-´ ��� ´B® µ Â.¸ � ¸ µ[��� Á Ï ���Üµ ®�²¹²½¾¿¬¿¸ µ[�T� ¸4®�¬
� ¸-¬ ½ ´§´ ± ®�¾ � » » ÃjÃ!Ý � ²¹¸-¬DÃº» � ®aÃº¬¿´B¾¿ÂQÃ �B± Ã ¼ ¸É®�Â ½ Ãº»ÎÄ�ÂB®�Ä·Ã,Â �4¼¿� ¬�» Ñ ¸4° �B± Ã ¼ »¿¸-»Î¬Æ® �,ÑH�B± Ã�ÂQÃ � ´Ã®�¬¿´�°
®�Â �B± Ã
¸-¬ � »>ÃºåÜ¾ �T� Ã µ ®�²¶²�¾¿¬�¸ µ[�T� ¸4®�¬ ²½¾¿´ ��» Ãç»DÃ � Ã,Â�²¹¸�¬DÃº»�Á � ± Ã ��» Ã,Â � ¸-¬ÆÀ8Ãº¬ µ ® �X� ¸�´B¸4®�¬ Ñ�» Ã � ¸fÃ6Ãº¬ � }�¾�´B´B¸ � ¬
�î¾ÆÄK® � Ã[  � ¸4Â µ Â � ° �Z� ¬¿» � ù�� �²1 ®;Ãº¸�¬ÆÀ � ¸4Â µ Â � ° �,Ñ Ä¿Â�®� r¸-»DÃº´ � ¾¿´PÃ,°h¾ � Ã!Ý � ²�Ä � Ã�Á � ®�¬ÆÀÖ¾¿´PÃº»è��� Ï Ô Ó � ®
� ¬ ���4¼ â6Ã �B± ¸�´ ��µ,µ ¸-»DÃº¬ ��� ¬¿»Õ»>Ãº²�®�¬¿´ � Â �T� Ãº» ± ®�¸ �B± Ã µ ®�²¹²½¾¿¬¿¸ µ[�T� ¸4®�¬¿´ » Â�Ã �T½ »Æ®;¸�¬ç®�¬ �B± Ã¶¬¿¸4À ±z� ®�° �B± Ã
��µ,µ ¸-»DÃº¬ � Ä �X��¼ Ãº» � ¬ç¸-²�ÄK®�Â �?� ¬ � ÂB® � Ã�Á � ¸4À�¾¿ÂQÃ�ô�ôàÁ Á ´ ± ®�¸�´ �B± Ã µ ®�²�ÄK®�¬DÃº¬ � ´�´B¾ÆÂBÂB®�¾�¬¿»¿¸-¬ÆÀ �B± Ã µ ®�¬ � ÂB® ��� Ã,Â
�T���B± Ã Ï ¸4Â¿�ÙÂ �
]¯µ �É®�¬ � ÂB® � �#Ãº¬ � Ã,Â~¸-¬ �K¾ÆÂ�¸ µ.±è�B±��T� ¸ � ´ µ ®�¬ � ÂB® �X� ¸-¬¿À » ® �B±Ä� ¸4Â µ Â � ° ���T���B± Ã � ¸-²]Ã � ¬¿»
�B± ÃÖ°\Ã6Ãº» »H��µ?½ � ®1®�Ä�´ � ¬¿» µ ®�²¹²½¾¿¬¿¸ µ[�T� ¸4®�¬ � ¸�¬ ½ ´ » Ã � ¸ZÃ6Ãº¬ �B± Ã µ ®�²�ÄK®�¬DÃº¬ � ´,Áìù � ´ ± Ãº» � ¸-¬DÃº´¯ÂQÃ,Ä¿ÂQÃº´PÃº¬ �
Ä � Â � ¸ ����µ ®�²¹²½¾¿¬¿¸ µ[�T� ¸4®�¬ µ.±�� ¬¿¬DÃ � ´ �B±��T��� ÂQÃÖ¬Æ® �È�   � ¸ �X�T»H� Ã ���X���B± Ã � ¸-²]Ã�Á � ®�ÂFÃ!Ý � ²�Ä � Ã Ñ ®�¬ �4¼ Ä � Â � ¸ ���
µ ®�²¹²½¾¿¬¿¸ µ[�T� ¸-®�¬¶¸-´ �   � ¸ �X�T»H� Ã » Ã � ¸fÃ6Ãº¬ �B± Ã µ ®�¬ � ÂB® ��� Ã,Â � ¬¿»¯²�¾ �Ã� ¸4Ä � Ã � ¸4Â µ Â � ° �§» Ã µ[� ¾¿´PÃ�®�¬ �-¼ ®�¬>Ã�Ä � Â ��¼¹µ[� ¬
� Â � ¬¿´�²¹¸ �=�T� ®�¬>Ã � ¸-²]Ã�¸ ± Ãº¬ �B± Ã ¼¾� ÂQÃ�´ ±�� Â�¸�¬ÆÀ � ´B¸�¬ÆÀ � Ã�Â � »¿¸4®Î°
ÂQÃºå1¾DÃº¬ µ!¼ Á�ÇY¬ � »¿»¿¸ � ¸4®�¬ Ñc�B± Ã µ ®�¬ � ÂB® ��� Ã,Â
µ[� ¬¿¬Æ® � »¿¸4Â�Ã µ��?�4¼ ÂQÃ µ Ãº¸Ã 8Ã¸-¬Æ°Ò®�Â�² �T� ¸4®�¬ �T» ®�¾ � ��� Ï � � »� 1¸-´B®�Â�¸:Ãº´ øÄ�B± Ã�Ó"� � ¸-´É´B¾ÆÄ�Ä¡®�´QÃº» � ®�Â�Ã,Ä¡®�Â � ��� Ï �
� »Q r¸-´Ã®�Â�¸SÃº´ � ® �B± Ã µ ®�¬ � ÂB® �X� Ã,ÂÉ®� 8Ã,Â �B± Ã�Â � »�¸4®ÆÁ � ¸-¬ ���X�4¼�ÑÜµ ®�²¶²�¾¿¬�¸ µ[�T� ¸-¬ÆÀ ���X���B± Ã � ¸-²]Ã�¸�¸ �B±������H�B± Ã � ¸4Â µ Â � ° �
ÂQÃºå1¾¿¸4ÂQÃº´ �B± Ã�Ä¿Â�Ãº´PÃº¬ µ Ã�®�° � ¸u® µ ®�¬ � Â�® �X� Ã,Â�´ �T��� ¸É®³»¿¸Nê·Ã,ÂQÃº¬ ��µ ®�¬�´Ã® � Ãº´,Á Ï ���B± Ã � ¸-²�Ã�®�° �B± Ã ��µ,µ ¸-»>Ãº¬ �,Ñ ®�¬DÃ
®�° �B± Ã µ ®�¬ � ÂB® �X� Ã,Â�´�¸ � ´�¸-¬ �a» ÂQÃ �T½ ÂB®1®�²~ÁÏ

���B± Ã � ¸�²]ÃÎ®�° �B± Ã ��µ,µ ¸-»DÃº¬ �,Ñ ¬DÃ � Â �4¼è���X���B± Ã µ ®�²¶²�¾¿¬�¸ µ[�T� ¸4®�¬ � ¸-¬ ½ ´¹´ ± ®;¸�¬ ¸-¬ � ¸4À�¾ÆÂQÃ×ô�ôàÁ Á ¸ZÃ,ÂQÃ
» ÂB® ½ Ãº¬Ë®�Â�¸-¬DÃ!ê·Ã µ�� ¸Ã 8Ã�°Ò®�Â �   � Â�¸:Ã ��¼ ®�°ðÂQÃ � ´B®�¬¿´,Á

� ± Ã À Â�´ � ÂQÃ � ´Ã®�¬Ú°Ò®�Â �B± Ã½» ¼ ´Ã°h¾¿¬ µ�� ¸4®�¬ ���lµ ®�²¹²½¾¿¬¿¸ µ[�T� ¸4®�¬�¸ � ´�¾�¬¿´ � °\Ã�Ä¿Â ��µ�� ¸ µ Ãº´�´�¾ µ�±¼� ´¸-¬ � »DÃºå1¾ �T� Ã
» Â�¸SÃ À ¬ÆÀ�´uÀ�¸Ã 8Ãº¬ � ® �B± Ã � ¸É® µ ®�¬ � ÂB® ��� Ã,Â�´§´ µ.± Ãº»¿¾ � Ãº» � ®a¸É®�Â ½��B± Ã�¬¿¸-À ±�� ´ ± ¸4° �,ÑÐ�B± Ã�´PÃ µ ®�¬¿» µ ®�¬ � ÂB® �X� Ã,Â » Ãº¸-¬ÆÀ
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Radio 119.920 Hz at RE workstation

Tupolev TCAS

ATC Zurich Management

Skyguide Management

Departing System Manager

Tupolev Crew

controllers after his shift
Supervisor who briefed 

Previous Controller on Duty

Resting Controller

Aural Short−Term
Conflict Alert

Optical Short−Term
Conflict Alert

officer supporting technical work
System Manager and ATC

Skyguide Quality Assurance

assigned to support
Technical Expert

Zurich controller during
sectorization work

A320 Crew

Controller Assistant

Boeing crew

Boeing TCAS

Safety Reports

at the time of the accident
Zurich Controller on Duty

Friedrichshafen

advisories
Audio and visual

Verbal Instructions

Quality and Safety Assessments

ATC Karlsruhe

Audio and visual
advisories

� ¸4À�¾ÆÂQÃÚô�ôàÁ-ô 	rý � ± Ã ��µ�� ¾ ��� ´ �?�T� Ã~®�° �B± Ã µ ®�²¶²�¾¿¬�¸ µ[�T� ¸4®�¬ � ¸-¬ ½ ´ � ¬¿» µ ®�¬ � ÂB® ��� ®Ü®�Ä'´ �T�\�B± Ã � ¸-²]Ã�®�° �B± Ã
��µ,µ ¸-»DÃº¬ � Ê � » � Ä � Ãº»Ë°ÒÂB®�² Ô�� 	 � Õ Ì.Á

¸-¬ �B± Ã » ÂQÃ �T½ ÂB®1®�²ÿÊÇ¸ ± ¸ µ�± ¸ � ´�¬Æ® � ® ]¯µ ¸ ���X�4¼È���X� ®;¸fÃº» » ¾ � ¸ � ´ ½ ¬Æ®;¸�¬ � ¬�» � ® � Ã,Â �T� Ãº» »1¼ ² � ¬ � À8Ãº²]Ãº¬ �
»¿¾ÆÂ.¸-¬ÆÀ � ¸-²]Ãº´§®�° � ®;¸ � Â �
]�µ Ì ÑF� ¬¿» �B± Ã�ÂQÃ � ¾ µ��?� ¬ µ Ã�®�° �B± Ã µ ®�¬ � ÂB® �X� Ã,Â � ´ � ´B´B¸�´ �?� ¬ ��� ®¶´ÃÄ·Ã �T½ ¾ÆÄ�¸�¸ �B± ¸-»DÃ � ´
� ® � ´B´B¸�´ � ¸-¬ �B± Ã�´B¸ � ¾ �T� ¸-®�¬~»¿¾DÃ � ®�°mÃ6Ã � ¸-¬ÆÀ �B±��T��± Ã-¸É®�¾ � » » Ã�®; 8Ã,Â�´ � Ã,Ä¿Ä'¸-¬ÆÀ ± ¸-´ » ®�¾¿¬¿»�´,Áp� ± Ã�¸-¬ � »DÃºå1¾ �T� Ã
» Â�¸SÃ À ¬ÆÀ�´j¸ZÃ,ÂQÃ�»¿¾>Ã � ® �Z�X��µ?½ ®�°l¸-¬Æ°Ò®�Â�² �T� ¸-®�¬ � ´�¸ZÃ �X��� ´fÃ ��µ�± Ä � Â ��¼P» Ã � ¸:Ã[ 1¸�¬ÆÀ �B± Ã ¼ ¸fÃ,ÂQÃ�¬Æ® � Â�Ãº´ÃÄK®�¬¿´B¸ »H� Ã
°Ò®�Â µ ®�¬� 8Ã ¼ ¸-¬ÆÀ¯´ÃÄ·Ã µ ¸ À'µ ¸-¬Æ°Ò®�Â�² �T� ¸4®�¬ Ñ�� ÂQÃº´B¾ �Ã� ®�°ðÄK®Ü®�Â �4¼ »DÃ À ¬DÃº»³ÂB® � Ãº´ � ¬�»³ÂQÃº´ÃÄK®�¬¿´B¸ » ¸ � ¸ � ¸:Ãº´ºÁ

Ô ®�ÂQÃ � ¸-¬ ½ ´P¸fÃ,ÂQÃ » ÂB® ½ Ãº¬ »�¾DÃ � ®×² � ¸�¬ � Ãº¬ � ¬ µ Ãº¸É®�Â ½Å�B±��T� ¸ � ´ » Ãº¸-¬ÆÀÕ»¿®�¬DÃÎ¸-¬ �B± Ã µ ®�¬ � Â�® � ÂB®1®�²
� ®ÖÂQÃ,®�ÂBÀ � ¬¿¸Xâ6Ã �B± Ã�Ä ±Ü¼ ´�¸ µ[��� ´PÃ µ�� ®�Â.´,Á¾� ± ¸-´�¸u®�Â ½�� Ãº» � ®Ö¾¿¬ �   � ¸ �X�T» ¸ � ¸ �(¼ ®�° �B± Ã³»¿¸4ÂQÃ µ�� Ä ± ®�¬DÃ � ¸-¬DÃ¯¾¿´PÃº»
� ® µ ®�²¶²�¾¿¬�¸ µ[�T� Ã�¸�¸ �B±è� »àÅ ��µ Ãº¬ � Ï ��� µ Ãº¬ � Ã,Â.´ÚÊh¸-¬ µ[� ¾¿»¿¸-¬¿À Ï ��� � � Â � ´ÃÂ.¾ ± ÃÈ¸ ± ®Õ´ � ¸ �B± ÃÈ¸-²�Ä·Ãº¬¿»¿¸-¬¿À
µ ® �X� ¸�´B¸4®�¬ � ¬�» � Â.¸:Ãº» � ® µ[����� Ï ���²�K¾ÆÂ�¸ µ.± Ì � ¬¿» �B± Ã � ®�´B´É®�° � ¬¯®�Ä � ¸ µ[��� ´ ± ®�Â �Yü_� Ã,Â.² µ ®�¬ÆØ'¸ µ��*��� Ã,Â � Ê_����� Ï Ì
®�¬ �B± Ã µ ®�¬�´Ã® � Ã�Á¹� ± Ã � ¾¿Â ��� ´ ± ®�Â �Yü_� Ã,Â.² µ ®�¬rØ'¸ µ��=��� Ã,Â � ¸ � ´ �B± Ã,®�ÂQÃ � ¸ µ[�����4¼ ¸É®�Â ½ ¸-¬ÆÀ Ñc» ¾ � ¬Æ® » ®1» ¼ ¸-¬ �B± Ã
µ ®�¬ � ÂB® � ÂB®1®�² ± Ã � Â.»Ë¸ � Á

� ¬Ü¾�´B¾ ��� ´B¸ � ¾ �T� ¸4®�¬¿´ � Ãº» � ® �B± Ã � ®�´B´®�° � »¿»¿¸ � ¸4®�¬ ���j� ¸-¬ ½ ´,ÁP� ± Ãº´PÃ¹¸�¬ µ[� ¾¿»DÃ �B± Ã�° � ¸ � ¾ÆÂ�Ã½®�° �B± Ã »1¼ Ä � ´B´
� Ã � Ã,Ä ± ®�¬DÃ§´ ¼ ´ � Ãº²¥°
Â�®�² � »âÅ ��µ Ãº¬ � Ï ��� µ Ãº¬ � Ã,Â�´ � ¬�» �B± Ã � Ä¿Ä·Ã � Â � ¬ µ ÃÐ®�° � »DÃ �X�º¼ Ãº» Ï ó�� 	=� ¸-Â µ Â � ° �j��� ¬¿»¿¸-¬ÆÀ
�T��� Â�¸:Ãº»ÆÂ.¸ µ�± ´ ±�� °mÃº¬lÁp�Ù® µ ®�²¶²�¾¿¬�¸ µ[�T� Ã�¸�¸ �B±����X�F�B± ÂQÃ6Ã � ¸4Â µ Â � ° �,ÑÐ�B± Ã µ ®�¬ � ÂB® �X� Ã,Â ±�� » � ® ���Ã� Ã,Â�¬ �T� Ã » Ã � ¸ZÃ6Ãº¬
� ¸É® µ ®�¬�´Ã® � Ãº´ Ñ¿µ.±�� ¬ÆÀ�¸-¬ÆÀ ���X�Â�B± Ã � ¸4Â µ Â � ° ���Üµ ®�¬ � ÂB® �X� Ã,Â µ ®�²¹²½¾¿¬¿¸ µ[�T� ¸4®�¬ µ�±�� ¬¿¬>Ã � ´ � ®¹Ä � Â � ¸ ���d� ¸-¬ ½ ´,Á

� ¸-¬ �����4¼�Ñ ´Ã®�²�Ã � ¸-¬ ½ ´�¸ZÃ,ÂQÃÕ¾¿¬1¾¿´PÃº» » Ã µ[� ¾¿´QÃ �B± Ã µ ®�¬ � ÂB® ��� Ã,ÂË»¿¸-»ö¬Æ® � ÂQÃ ��� ¸Ãâ6Ã �B± Ã ¼ ¸ZÃ,ÂQÃ �   � ¸ ���T»H� Ã�Á
� ± Ãº´QÃ�¸�¬ µ[� ¾¿»DÃ�Ä¡®�´�´B¸ »H� Ã ± Ã � ÄÖ°ÒÂB®�² �B± Ã�® �B± Ã,Â�´ �?� ê·Ä¿ÂQÃº´PÃº¬ � ¸-¬ �B± Ã µ ®�¬ � ÂB® � Â�®Ü®�²þÊ » ¾ � ¸É®�Â ½ ¸-¬ÆÀ�®�¬ �B± Ã
ÂQÃº´PÃ µ�� ®�Â.¸Ãâ �T� ¸4®�¬'Ì � ¬�» �P�B± ¸4Â�» � Ã � Ã,Ä ± ®�¬>Ã´ ¼ ´ � Ãº² �B±��T�*�B± Ã µ ®�¬ � Â�® �X� Ã,Â�»¿¸�»¯¬Æ® �*½ ¬Æ®;¸ �T» ®�¾ � ÁbÇ�¬ � »¿»�¸ � ¸4®�¬ Ñ
�B± Ã � ¸-¬ ½�» Ã � ¸ZÃ6Ãº¬ �B± Ã µ ÂQÃ[¸�®�° �B± Ã\�î¾ÆÄK® � Ã[  � ¸4Â µ Â � ° �-� ¬¿»Ú¸ � ´���� Ï �Î¾¿¬¿¸ � ¸ � ´ » Â�® ½ Ãº¬Ú»�¾DÃ � ® �B± Ã µ ÂQÃ[¸
¸4À�¬Æ®�Â.¸-¬ÆÀ �B± Ã=��� Ï � � »Q r¸-´Ã®�Â ¼ Á

� ¸4À�¾ÆÂ�ÃÕô�ôàÁ-ô 	 ´ ± ®;¸�´ �B± Ã~Â�Ãº² � ¸-¬¿¸-¬¿À � ¸-¬ ½ ´ � ° � Ã,Â ���X���B± Ã � ®�´B´PÃº´¶»DÃº´ µ Â�¸ » Ãº» �T» ®� 8Ã�Á Ï ���B± Ã � ¸-²]Ã~®�°
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�B± Ã ��µ,µ ¸-»DÃº¬ �,Ñ��B± Ã,Â�Ã�¸ZÃ,ÂQÃÖ¬Æ® µ ®�²�Ä � Ã � ÃÖ°mÃ6Ãº» »F��µ?½«� ®1®�Ä�´ � Ã,° � ¸-¬ �B± ÃÈ´ ¼ ´ � Ãº² � ¬¿» �B± ÃÚ°mÃ[¸øÂQÃº² � ¸-¬¿¸-¬ÆÀ
µ ®�¬¿¬DÃ µ�� ¸-®�¬¿´�¸fÃ,ÂQÃ�Ä � Â � ¸ ��� ®�¬>Ãº´,Á¶� ± ÃTÃ!Ý µ Ã,Ä � ¸4®�¬Æ¸ � ´ �B± Ã µ ®�¬¿¬DÃ µ�� ¸4®�¬ » Ã � ¸ZÃ6Ãº¬ �B± ÃP��� Ï �Ë¾�¬¿¸ � ´�®�° �B± Ã
� ¸É® � ¸4Â µ Â � ° �,Ñ ¸ ± ¸ µ�± ¸fÃ,ÂQÃ�´ � ¸ �X�bµ ®�²¶²�¾¿¬�¸ µ[�T� ¸-¬ÆÀ�¸�¸ �B± Ã ��µ�± ® �B± Ã,ÂºÁ�� ± Ã���� Ï �ç¾¿¬�¸ ��µ[� ¬Õ®�¬ �-¼ Ä�ÂB®� r¸-»DÃ
¸-¬Æ°Ò®�Â�² �T� ¸-®�¬ � ® �B± Ã µ Â�Ã[¸ Ñ�± ®;¸fÃ[ 8Ã,Â Ñ ´Ã® �B± ¸-´ÐÂQÃº² � ¸-¬�¸-¬ÆÀ � ®1®�Ä�¸ � ´�¾¿¬ �T»F� Ã � ®aÃ!Ý�Ã,Â ��� ¬ ¼³µ ®�¬ � ÂB® � ®� 8Ã,Â �B± Ã
� ¸4Â µ Â � ° � ÁÏ

¬Æ® �B± Ã,Â µ ®�²¶²�®�¬ �(¼ Ä·Ã§®�° µ ®�²¹²½¾¿¬¿¸ µ[�T� ¸4®�¬�° � ¸ � ¾ÆÂQÃÐ¸-´ð¸-¬ �B± Ã§Ä¿ÂB® »F� Ãº² ü ÂQÃ,ÄK®�Â � ¸-¬¿À µ�±H� ¬¿¬DÃ � ´,ÁîÇY¬ �¶�X� ÂBÀ8Ã
¬1¾¿² » Ã,Âu®�° ��µ,µ ¸-»DÃº¬ � ´ Ñ��B± Ã�¸�¬� 8Ãº´ � ¸-À �T� ®�Â�´ À ¬¿» �B±��T�Ö�B± Ã�Ä¿ÂB® »H� Ãº²¹´V¸ZÃ,ÂQÃ�¸�»DÃº¬ � ¸ À Ãº»¶¸-¬ � ¸-²]Ã � ®�Ä¿Â�Ã[ 8Ãº¬ �Ö�B± Ã
� ®�´B´ » ¾ �P�B±��T�¹�B± Ã~ÂQÃºå1¾¿¸4Â�Ãº»èÄ�ÂB® »H� Ãº² ü Â�Ã,Ä¡®�Â � ¸-¬ÆÀ µ.±�� ¬¿¬DÃ � ´P¸fÃ,ÂQÃË¬¿® � ¾¿´PÃº»�Á�}¥Ã µ ®�²¶²]Ãº¬¿» �T� ¸4®�¬�´�¸-¬ �B± ÃÃº¬¿´B¾�¸-¬ÆÀ ��µ,µ ¸-»DÃº¬ � ÂQÃ,ÄK®�Â � ´�¾¿´�¾ ���X�4¼ ¸-¬� �® �  8Ã � Â � ¸-¬¿¸-¬¿À�Ä·Ã,®�Ä � Ã � ®È¾¿´PÃ �B± Ã¹Â�Ã,Ä¡®�Â � ¸-¬ÆÀ µ�±�� ¬�¬DÃ � ´ øÄ»F� ´PÃº»Ö®�¬
� ¬ � ´B´B¾¿²¹Ä � ¸4®�¬ �B±H�T���B± Ã �X��µ�½ ®�°ë¾¿´QÃ�ÂQÃ!ØMÃ µ�� Ãº»ÈÄK®1®�Â � Â � ¸-¬¿¸-¬ÆÀ ø ®�Â �T�.� Ãº²�Ä � ¸�¬ÆÀ � ®FÃº¬Æ°Ò®�Â µ Ã �B± Ãº¸4Â¾¿´PÃ »Ü¼
ÂQÃº¸ � Ã,Â �T� ¸-¬ÆÀ �B± Ã�ÂQÃºåÜ¾�¸4ÂQÃº²]Ãº¬ ���B±��T�¶���X� Ä¿Â�® »H� Ãº²¹´ » Ã�ÂQÃ,ÄK®�Â � Ãº»�Á=� ± Ãº´PÃ�¸-¬� 8Ãº´ � ¸4À �T� ¸4®�¬¿´ Ñ�± ®;¸fÃ[ 8Ã,Â Ñ ¾¿´B¾ �����4¼
´ � ®�Ä¹´ ± ®�Â � ®�° À ¬¿»¿¸�¬ÆÀ�®�¾ � ¸ ±Ü¼=�B± ÃÐÂQÃ,ÄK®�Â � ¸-¬¿À µ�±H� ¬¿¬DÃ � ´p¸ZÃ,ÂQÃ§¬Æ® � ¾¿´PÃº»�Á���° � Ãº¬ � ¬=Ã!Ý � ²¹¸-¬ �T� ¸-®�¬ � ¬�» � °\Ã[¸
å1¾DÃº´ � ¸4®�¬¿´�ÂQÃ[ 8Ã ��� ´ �B±��T���B± Ã�°Ò®�Â�² ��� ÂQÃ,ÄK®�Â � ¸-¬ÆÀ µ.±�� ¬¿¬DÃ � ´ � ÂQÃ�»¿¸ ]¯µ ¾ �Ã� ®�Â � ¸ ½ ¸ � Â�» � ¬¿» � ¸-²]Ã ü(µ ®�¬¿´B¾�²¹¸-¬ÆÀ
� ®Ö¾¿´PÃ�ÁÎ}XÃº»DÃº´B¸4À�¬×®�° � ÄK®1®�Â �4¼ »DÃº´B¸4À�¬DÃº»è´ ¼ ´ � Ãº² ¸�¸ �X�V» Ã¶²�®�Â�ÃaÃ!ê·Ã µ�� ¸Ã 8Ã~¸-¬dÃº¬¿´�¾ÆÂ�¸-¬ÆÀ~°h¾ � ¾ÆÂ�Ã¶¾¿´PÃ �B±�� ¬
´B¸-²¹Ä �4¼¹� Ã �X� ¸-¬ÆÀ�Ä·Ã,®�Ä � Ã �B± Ã ¼~±��  8Ã � ®¶¾¿´QÃ � ÄK®Ü®�Â �4¼ »DÃº´�¸4À�¬DÃº»~´ ¼ ´ � Ãº²~Á � ¬ � Ãº´B´�»DÃº´B¸-À�¬ µ�±�� ¬¿À8Ãº´ � ÂQÃ�² � »DÃ Ñ
®� 8Ã,Â � ¸-²]Ã �B± Ã�Ä¡®1®�Â �4¼ »DÃº´B¸4À�¬>Ãº» µ ®�²¹²�¾�¬¿¸ µ[�T� ¸4®�¬ µ.±�� ¬¿¬DÃ � ´*¸�¸ �X�°� À � ¸-¬ » Ã µ ®�²�Ã�¾¿¬¿»DÃ,Â.¾¿´PÃº»�ÁÏ

� �Ð¸ � ¸ µ.± Ãº² Ñ����X� Ä¿ÂB® »H� Ãº²¶´j¸fÃ,ÂQÃ�ÂQÃ,ÄK®�Â � Ãº»�®�Â ���X�-¼Z� ® �B± Ã µ ®�¬ � ÂB® � ÂB®1®�²õ®�Ä·Ã,Â �T� ®�Â Ñ ¸ ± ®�¸ � ´u´B¾ÆÄ¿ÄK®�´PÃº»
� ®çÂQÃ,ÄK®�Â �\�B± Ãº² � ®Õ´Ã®�²]Ã,®�¬>Ã �T» ®; 8Ã ± ¸-²ËÁ��¬DÃ µ ®�¬¿»¿¾¿¸ � °Ò®�Â¹¸-¬Æ°Ò®�Â�² �T� ¸4®�¬ Ñ ®�° µ ®�¾ÆÂ�´QÃ Ñ§� Ã � »¿´ � ® �  8Ã,Â ¼
°ÒÂ � À�¸ � Ã¹Â�Ã,Ä¡®�Â � ¸-¬ÆÀË´ ¼ ´ � Ãº²~Á Ï �\�B± Ã�´ � ²]Ã � ¸�²]Ã Ñ��B± Ã,ÂQÃ�¸ZÃ,ÂQÃ�°mÃ[¸ì°
®�Â�² ���uµ ®�²¹²½¾¿¬¿¸ µ[�T� ¸4®�¬ � ¬¿»×°mÃ6Ãº» »H��µ?½
µ�±H� ¬¿¬DÃ � ´fÃº´ �?�T»H� ¸�´ ± Ãº» ø÷µ ®�²¶²�¾¿¬�¸ µ[�T� ¸4®�¬a¸ � ´Ð¸-¬Æ°Ò®�Â�² ����� ¬¿»ÆSNY"�$#9L ÑQ» ® �B± ¸�¸ �B± ¸-¬��§¸ � ¸ µ�± Ãº² � ¬¿» » Ã � ¸ZÃ6Ãº¬
�Ð¸ � ¸ µ�± Ãº² � ¬¿» �B± Ã � ® µ[��� À�®� 8Ã,Â�¬�²]Ãº¬ � Á
Ë�Ë�Ì�%  '&½ ����©�(�b�ä�� ��*) �B¢����É���B��  �¡� �Ù'��B¢�£,+.-õ���0/21��¡�É�K�
Ï
´�¬Æ® � Ãº»ÖÄ¿ÂQÃ[ r¸4®�¾¿´ �-¼�Ñ ²�®�´ � ² � ÅY®�Â ��µ,µ ¸-»>Ãº¬ � ´ÂQÃº´�¾ �Ã� °
ÂB®�² � ²¹¸4À�Â �T� ¸4®�¬Ú®�° �B± Ã�´ ¼ ´ � Ãº² � ®�¸ � Â�»çÂ�Ãº»¿¾ µ Ãº»

´ � °\Ã �(¼ ² � ÂBÀ�¸-¬¿´ë®� 8Ã,Â � ¸-²]Ã�ÁðÇY¬ �B± Ã3�Ð¸ � ¸ µ.± Ãº²�Ã!Ý � ²�Ä � Ã Ñ Ä¿ÂQÃº´B´�¾ÆÂQÃ�°ÒÂB®�² µ ®�²¶²]Ã,Â µ ¸ ���¡µ ®�²�Ä·Ã � ¸ � ¸4®�¬a¸ � ´É®�¬DÃ
µ[� ¾¿´PÃÐ®�° �B± ¸-´ð»DÃ,À�Â � » �T� ¸-®�¬½¸�¬½´ � °mÃ ��¼ ÁbÇ � ¸-´ Ñ ®�° µ ®�¾ÆÂ�´PÃ Ñ��  8Ã,Â ¼½µ ®�²¹²�®�¬�®�¬DÃ�Á"��Ä·Ã,Â �T� ¸-®�¬ ��� ´ � °mÃ ��¼ Ä¿Â ��µ�� ¸ µ Ãº´
�T� �Ð¸ � ¸ µ.± Ãº² ±H� » » Ã6Ãº¬ » Ã �.� Ã,ÂÐ¸-¬ �B± Ã�Ä � ´ �,ÑÐ» ¾ �"�B± Ã µ ¾ÆÂ�ÂQÃº¬ � ² � Â ½ Ã �§µ ®�¬¿»¿¸ � ¸4®�¬¿´ � Ãº»¶² � ¬ � À8Ãº²�Ãº¬ ��� ® µ ¾ �
�B± Ã½´ � °mÃ ��¼ ² � Â�À�¸-¬¿´ � ¬�»Î¸4À�¬Æ®�Â�ÃTÃº´ �?�T»H� ¸-´ ± Ãº»Ë´ � °mÃ ��¼ Ä¿Â ��µ�� ¸ µ Ãº´ºÁ � ´B¾ ���X�4¼��B± Ã,ÂQÃ � ÂQÃ½Ä¿ÂQÃ µ ¾ÆÂ�´B®�Â�´�´B¸-À�¬ ���X� ¸-¬¿À
�B± Ã³¸-¬ µ ÂQÃ � ´�¸-¬ÆÀÎÂ.¸-´ ½ ´ � ´B´B® µ ¸ �T� Ãº»ö¸�¸ �B±Ê�B± Ãº´QÃ µ.±�� ¬ÆÀ8Ãº´�¸-¬ �B± Ã�°
®�Â.²ÿ®�°�²¹¸-¬Æ®�Â�¸-¬ µ ¸-»>Ãº¬ � ´ � ¬¿» ��µ,µ ¸-»DÃº¬ � ´ Ñ
» ¾ � ¸-¬ �B± ¸-´ µ[� ´PÃ Ñd� ´�¸-¬Î´B®�² � ¬ ¼ ® �B± Ã,Â�´ ÑF�B± Ãº´QÃ�Ä¿Â�Ã µ ¾ÆÂ�´Ã®�Â�´�¸fÃ,Â�Ã½¬Æ® � ÂQÃ µ ®�À�¬¿¸Ãâ6Ãº»lÁ�Ç�ÂB®�¬¿¸ µ[���X�-¼�Ñ��B± Ã�»DÃ �T�B±
®�° �B± Ã"�§¸ � ¸ µ�± Ãº²ß² � ¸-¬ � Ãº¬ � ¬ µ Ã�² � ¬ � À8Ã,Â¸-¬ � ¬ ��µ,µ ¸-»DÃº¬ ��� Ãº» �B± Ã�² � ¬ � À8Ãº²�Ãº¬ ��� ®¯² �T½ Ã µ�±�� ¬¿À8Ãº´�¸�¬ �B± Ã
¸ �º¼È�B± Ã ¼ ¸fÃ,Â�Ã�®�Ä·Ã,Â �T� ¸-¬ÆÀ ÑQ» ¾ � ¸ � ¸ � ´ � ®Ü® ���T� Ã � ®¹Ä¿ÂQÃ[ 8Ãº¬ ���B± Ã � ®ºÝÆ¸ µ�µ�± Ãº²¹¸ µ[��� ÂQÃ � Ã � ´PÃ�Á

� ± Ã µ ®�Â�Ä¡®�Â �T� Ã � Ã � »DÃ,Â�´ÐÄ�ÂQÃº´B´B¾ÆÂ�Ãº» �B± Ã4�Ð¸ � ¸ µ.± Ãº²ãÄ �X� ¬ � ² � ¬ � À8Ã,Â � ®¹®�Ä·Ã,Â �T� Ã �T��± ¸4À ± Ã,Â � Ã[ 8Ã � ´Ð®�°îÂ�¸-´ ½
»1¼��B± ÂQÃ �T� Ãº¬¿¸�¬ÆÀ � ®~²�®; 8Ã½®�Ä·Ã,Â �T� ¸-®�¬¿´ � ® Ô Ã!Ýr¸ µ ® Ñc� Ã �  r¸-¬ÆÀ �B± Ã µ ¾¿ÂBÂQÃº¬ � ¸É®�Â ½ Ã,Â�´�¸�¸ �B± ®�¾ � ÅÃ® » ´,Á � ¸ �B± ®�¾ �
� ¬ ¼ ¸ �º¼ ®�°�² � ¸-¬ �?� ¸-¬¿¸-¬¿À � ¬ ��µ,µ ¾ÆÂ �T� ÃË²�®r»DÃ � ®�° �B± Ã³Â�¸-´ ½ ¸-¬ µ ¾¿ÂBÂQÃº¬ � ®�Ä·Ã,Â �T� ¸4®�¬�´ ÑV�B± Ã³Ä �X� ¬ � ² � ¬ � À8Ã,Â
���X� ®;¸fÃº» �B± Ã�Ä �X� ¬ �*� ®¶²�®; 8Ã � ® � ´ �?�T� Ã�®�° ± ¸4À ± Ã,Â � ¬�» ± ¸4À ± Ã,Â§Â.¸-´ ½ ÁÏ

¬Æ® �B± Ã,Â µ�±H� ¬ÆÀ8Ã¯®; 8Ã,Â � ¸-²]Ã �B±��T�P� ê�Ã µ�� Ãº»�´ � °\Ã �(¼ ¸-¬ �B± ¸-´�´ ¼ ´ � Ãº² ¸ � ´ �B± Ã¶Ä ±Ü¼ ´B¸ µ[���Éµ�±�� ¬ÆÀ8Ã³¸-¬ �B± Ã
´PÃ,Ä � Â �T� ¸4®�¬Ú®�° �B± Ã½Ä¡®�Ä'¾ �X�T� ¸4®�¬Î°
ÂB®�² �B± Ã½Ä �X� ¬ � Á � ´B¾ ���X�4¼Ë±�� â � Â�»¿®�¾¿´�° ��µ ¸ � ¸ � ¸:Ãº´ � Â�Ã�®�Â�¸-À�¸-¬ ���X�4¼ Ä ����µ Ãº»Î° � Â
°ÒÂB®�² ÄK®�Ä�¾ �X�T� ¸-®�¬ µ Ãº¬ � Ã,Â�´ Ñ�» ¾ �a�B± ÃËÄK®�Ä�¾ �X�T� ¸-®�¬û´ ± ¸4° � ´ � ° � Ã,Â �B± Ã~° ��µ ¸ � ¸ �(¼ ¸-´ µ ÂQÃ �T� Ãº»lÁòÓbÃ,®�Ä � Ã�¸ � ¬ �¹� ®
� ¸Ã 8ÃË¬>Ã � Â¹¸ ± Ã,ÂQÃ �B± Ã ¼ ¸É®�Â ½Å� ¬¿»á»Æ®è¬Æ® �¹� ¸ ½ Ã � ®�¬¿À µ ®�²¹²�¾ � Ãº´,Á ��� ¬¿» � ¬¿» ± ®�¾¿´B¸-¬ÆÀç² ��¼Å» Ã µ.± Ã � Ä·Ã,Â
¬DÃ � Â¹´B²�Ã �X�4¼�Ñ ÄK® �X� ¾ � ¸-¬ÆÀËÄ ��� ¬ � ´,ÁèÇ�¬ �B± ¸4Â�»�¸u®�Â � » µ ®�¾¿¬ � Â.¸:Ãº´ Ñ ¾ � ¸ � ¸ � ¸:Ãº´³Êh´B¾ µ.±è� ´�ÄK®�¸ZÃ,Â � ¬¿»Å¸ �T� Ã,Â!Ì � ¬¿»
� Â � ¬¿´BÄ¡®�Â �?�T� ¸4®�¬�° ��µ ¸ � ¸ � ¸:Ãº´ë² �º¼a» Ã�²�®�ÂQÃ�ÂQÃ � »¿¸ �-¼Z�   � ¸ �X�T»F� Ã�¬DÃ � Â ± Ã �   ¼ ¸-¬¿»¿¾�´ � Â�¸ ��� Ä �X� ¬ � ´ Ñ�� ´§¸ � ´ �B± Ã µ[� ´PÃ
�T��1Ð± ®�Ä ��� ÁÏ

� �Ð¸ � ¸ µ�± Ãº² ÑT� ¬�¸-²�ÄK®�Â �?� ¬ �Ùµ.±�� ¬ÆÀ8ÃÐ®� 8Ã,Â � ¸-²�Ã"¸ � ´ �B± Ãu® » ´B® � Ãº´ µ Ãº¬ µ ÃÐ®�° �B± ÃfÃº²]Ã,ÂBÀ8Ãº¬ µ!¼ Ä¿ÂQÃ,Ä � Â �T� ¸4®�¬¿´



¨�¨�ªÃ¨65Nªù±�¥!��¥"¦�¢�¤p¯��a±²¦�¥�¡������¼¥!����¢�¤p¯����¶³�6j¦����$¤���¥´¡j¢¶³c¤ö¢���¢�¬&"³Ð¯?³ ó��rô
� ´ �B± ÃÐÄK®�Ä�¾ �X�T� ¸-®�¬�¸-¬ µ ÂQÃ � ´PÃº»�Áð}�® � »¿´ Ñ�± ®�´ÃÄ�¸ �?��� ° ��µ ¸ � ¸ � ¸SÃº´ Ñ�À ÂQÃ À À ±�� ¸�¬ÆÀIÃºå1¾¿¸4Ä'²]Ãº¬ �,ÑN� ¬�»�® �B± Ã,Â�Ãº²]Ã,ÂBÀ8Ãº¬ µ!¼
ÂQÃº´Ã®�¾¿Â µ Ãº´ » Ã µ[� ²�Ã�¸�¬ � »DÃºå1¾ �T� Ã�Á¶��® � ®�¬ �-¼ ¸fÃ,ÂQÃ �B± Ã,Â�Ã�¸�¬¿´B¾ ]¯µ ¸SÃº¬ � Â�Ãº´Ã®�¾ÆÂ µ Ãº´ � ® ±�� ¬¿» � Ã �B± Ã µ�±H� ¬ÆÀ8Ãº´�¸-¬
ÄK®�Ä�¾ �X�T� ¸-®�¬¯»DÃº¬�´B¸ �(¼�� ¬¿» � ® µ[�T� ¸4®�¬ ÑQ» ¾ �§À ¬ � ¬ µ ¸ ���Â� ¬¿»³® �B± Ã,Â�Ä¿ÂQÃº´B´B¾¿ÂQÃº´Ð²¹¸ � ¸ �?�T� Ãº» � À � ¸�¬¿´ �*�B± ®�´PÃ¶¸ � ¬ � ¸-¬ÆÀ
� ®¶¾ÆÄ�» �T� Ã �B± ÃYÃº²]Ã,ÂBÀ8Ãº¬ µ!¼ ÂQÃº´Ã®�¾¿Â µ Ãº´ � ¬¿»ËÄ �X� ¬¿´,Á

�É®�¬�´B¸-»DÃ,Â�¸�¬ÆÀ �B± ÃÆ� �T½z» Â.¸-»ÆÀ8Ã µ ®�²¹²½¾¿¬¿¸ ��¼ » ¼ ¬ � ²¹¸ µ ´ Ñ��B± Ã7�Ð¸ ��¼ ®�°Z� �T½z» Â�¸-»ÆÀ8Ã µ ®�¬ � Â�¸ » ¾ � Ãº» � ® �B± Ã
��µ,µ ¸-»DÃº¬ �¹�B± Â�®�¾ÆÀ ±è�B± ÃeÃ,ÂB®�´�¸4®�¬�®�° �B± ÃË´ � °\Ã �(¼áµ ®�¬ � ÂB® � ´¯»¿¾DÃ � ® �B± ÃË¬¿®�Â�² ��� Ä¿Â�Ãº´B´B¾ÆÂQÃº´�° ��µ ¸-¬ÆÀ � ¬ ¼�µ ¸ �(¼
À�®� 8Ã,Â.¬¿²]Ãº¬ � Á � ¸ �B± ®�¾ ��� ¬ ¼Ë± ¸-´ � ®�Â ¼ ®�° ��µ,µ ¸-»DÃº¬ � ´ Ñ ®�Â�Â�¸-´ ½�� ´B´QÃº´B´B²]Ãº¬ � ´�¸�¬¿»¿¸ µ[�T� ¸-¬¿À½® �B± Ã,Â?¸�¸-´PÃ ÑH�B± Ã�Ä �X� ¬ �
¸ � ´½»>Ã6Ãº²]Ãº»è´ � °mÃ Ñ�� ¬¿»×® ]¯µ ¸ ��� ´ ���X� ®;¸fÃº»û»DÃ[ 8Ã � ®�Ä·Ã,Â�´ � ® » ¾¿¸ � »Ö®�¬ûÄ¿Â�Ã[ 1¸4®�¾�´ �4¼ ÂQÃº´ � Â�¸ µ�� Ãº» �X� ¬¿»lÁ Ï µ ®�¬ ü
� Â�¸ » ¾ � ¸-¬ÆÀ�° ��µ�� ®�Â§¸ � ´ �B± Ã�»>Ãº´B¸4ÂQÃ � ®½¸-¬ µ ÂQÃ � ´QÃ µ ¸ ��¼PÀ ¬ � ¬ µ Ãº´ � ¬¿» » ¾¿´B¸-¬DÃº´�´ðÂQÃ �X�T� ¸4®�¬¿´ ± ¸4Ä�´ �B±��T� ¸É®�¾ � » � ´B´�¸-´ �
¸-¬�Â�Ã ü Ã � Ã µ�� ¸4®�¬¯®�° �B± Ã µ ¸ ��¼ ® ]¯µ ¸ ��� ´ºÁp� ± Ã µ ¸ �(¼ ²¹®� 8Ãº» � ®�¸ � Â�» � ´ �?�T� Ã�¸ ± Ã,ÂQÃ µ[� ´B¾ ���Ã� ¸:Ãº´§¸É®�¾ � » » Ã�² � ´�´B¸Ã 8Ã
¸ ± Ãº¬ � ¬ ��µ,µ ¸-»DÃº¬ � »¿¸-»�® µ,µ ¾ÆÂºÁ

� ± Ã�À�® ��� ®�°î¾¿¬¿»DÃ,Â.´ �?� ¬¿»¿¸-¬¿À �B± Ã�» ¼ ¬ � ²¹¸ µ ´É¸-´ � ®�ÂQÃº»DÃº´�¸4À�¬ �B± Ã�´ ¼ ´ � Ãº² � ¬¿» �B± Ã�´ � °mÃ ��¼~µ ®�¬ � ÂB® � ´ � Â�¾ µDü
� ¾ÆÂQÃ � ®¹² �T½ Ã �B± Ãº²ã²�®�Â�Ã µ ®�¬�»¿¾ µ ¸Ã 8Ã � ®�´ ¼ ´ � Ãº²é´ � °\Ã �(¼ Á � ®�Â�Ã!Ý � ²�Ä � Ã Ñ�» Ã ±H�  r¸4®�Â§¸-´Ð¸-¬rØ'¾DÃº¬ µ Ãº» »1¼ ÂQÃ µ Ãº¬ �
��µ,µ ¸-»DÃº¬ � ´§®�Â�¸-¬ µ ¸-»DÃº¬ � ´ ý Ï ´§´ � °\Ã �(¼ Ã!êK®�Â � ´ � ÂQÃ�´�¾ µ,µ Ãº´B´Ã°h¾ �X�4¼ Ãº²¹Ä � ® ¼ Ãº» ÑQ�B± Ã°mÃ6Ã � ¸�¬ÆÀ�À�ÂB®�¸�´ �B±H�T����µ,µ ¸-»DÃº¬ � ´
µ[� ¬¿¬Æ® � ® µ,µ ¾ÆÂ Ñp� Ã � »�¸-¬ÆÀ � ®ÎÂQÃº»�¾ µ�� ¸4®�¬Õ¸-¬ �B± Ã¶´ � °\Ã �(¼ Ã!êK®�Â � ´ Ñj� ¬ ��µ,µ ¸-»DÃº¬ �,ÑV� ¬¿» �B± Ãº¬×¸-¬ µ ÂQÃ � ´PÃº» µ ®�¬ � Â�® � ´
°Ò®�Â � ¸ ± ¸ � Ã�¾�¬ � ¸ �Â�B± Ã�´ ¼ ´ � Ãº²ß»ÆÂ�¸-° � ´ »H��µ�½È� ® � ¬Ë¾¿¬¿´ � °mÃ�´ �?�T� Ã � ¬¿» µ ®�²�Ä ����µ Ãº¬ µ!¼�� À � ¸-¬Î¸-¬ µ ÂQÃ � ´PÃº´�Á,ÁºÁ,Á

� ± ¸-´ µ ®�²�Ä �X��µ Ãº¬ µ!¼ ° ��µ�� ®�Â�¸-´Ð´Ã® µ ®�²¹²¹®�¬ �B±��T��� ¬ ¼ ´ ¼ ´ � Ãº²�´ � °mÃ ��¼ Ã!êK®�Â � ²½¾¿´ � ¸-¬ µ[� ¾¿»DÃ�¸ ��¼ ´ � ®¹»DÃ ���
¸�¸ �B± ¸ � Á§� ��1 �

Ï
��8�ÑQ�B± Ã � ÁU�¡Á¿¬Ü¾ µ[� Ã � Â§´B¾ » ² � Â.¸-¬DÃ´ � °mÃ ��¼ Ä�ÂB®�À�Â � ² ±�� ´ » Ã6Ãº¬³Ä � Â � ¸ µ ¾ �X� Â �4¼ ´�¾ µ,µ Ãº´B´Ã°h¾ �Â�T�

��µ,µ ®�²�Ä � ¸-´ ± ¸-¬¿À �B± ¸�´§À�® ��� Á"� ± Ãº¸4Â � Ä¿Ä¿ÂB® ��µ.± ¸-´�»>Ãº´ µ Â�¸ » Ãº»³¸-¬9� ±�� Ä � Ã,Â�ô�ÆÁ
�¬>Ã�¸ ��¼=� ® µ ®�² »H�T�p�B± ¸-´£Ã,Â�®�´B¸4®�¬�®�°¿´ � °mÃ ��¼ ¸-´ � ®�Ä¿ÂB®� r¸-»DÃ"¸ ��¼ ´ � ®�² � ¸-¬ �?� ¸�¬ ��µ,µ ¾ÆÂ �T� ÃÉÂ�¸-´ ½-� ´B´PÃº´�´B²]Ãº¬ � ´

¸-¬ �B± ÃÄ¿ÂB® µ Ãº´B´É²�®1»>Ã � ´ë®�° �B± Ã´ ¼ ´ � Ãº² µ ®�¬ � ÂB® ��� Ã,Â�´,Á�� ± Ã�²�®�ÂQÃ � ¬¿» » Ã �.� Ã,Â§¸-¬Æ°Ò®�Â�² �T� ¸4®�¬ µ ®�¬ � ÂB® �X� Ã,Â�´ ±��  8Ã Ñ
�B± Ã�²¹®�ÂQÃ ��µ,µ ¾ÆÂ �T� ÃZ¸�¸ �X�°» Ã �B± Ãº¸4Â�Ä¿Â�® µ Ãº´B´�²�®1»>Ã � ´ � ¬¿» �B± Ã,Â�Ã,°
®�ÂQÃ �B± Ãº¸4Â�»DÃ µ ¸-´�¸4®�¬¿´,Á

ÇY¬ �B± Ã:�Ð¸ � ¸ µ�± Ãº²'Ã!Ý � ²�Ä � Ã Ñ��B± ÃÕ» ¼ ¬ � ²¹¸ µ ´�®�° �B± Ã µ ¸ �(¼ ²¹¸4À�Â �T� ¸4®�¬ � ®�¸ � Â�» ± ¸-À ± Ã,Â³Â�¸-´ ½ ²¶¸4À ±���» Ã
¸-²�Ä�ÂB®� 8Ãº» »Ü¼ »Æ®�¸-¬¿À » Ã �.� Ã,Â ±�� â � Â�» � ¬ ���4¼ ´PÃº´ Ñ ¸-¬ µ ÂQÃ � ´�¸-¬ÆÀ µ ®�²¹²½¾¿¬¿¸ µ[�T� ¸-®�¬ » Ã � ¸ZÃ6Ãº¬ �B± Ã µ ¸ �(¼è� ¬¿» �B± Ã
Ä �X� ¬ � Ê\Ã�ÁjÀÆÁ Ñ�� Ã � Â.¬¿¸-¬ÆÀ �T» ®�¾ � ¸�¬ µ ¸-»DÃº¬ � ´ �B±��T�=� ÂQÃ�® µ,µ ¾ÆÂBÂ�¸-¬¿ÀÜÌ ÑÂ� ¬�» �B± Ã�°
®�Â�² �T� ¸4®�¬Ö®�° µ ®�²¹²½¾¿¬¿¸ �(¼Èµ ¸ � ¸Ãâ6Ãº¬
À�ÂB®�¾ÆÄ'´ � ®¶Ä�ÂB®� r¸-»DÃ µ ®�¾�¬ � Ã,Â »F���X� ¬ µ ¸-¬ÆÀ¶Ä¿ÂQÃº´B´B¾¿ÂQÃº´�®�¬ µ ¸ �(¼ ® ]¯µ ¸ ��� ´ � ®³² � ¸-¬ �?� ¸-¬ �B± ÃlÃº²]Ã,ÂBÀ8Ãº¬ µ!¼ ÂQÃº´ÃÄK®�¬¿´PÃ
´ ¼ ´ � Ãº² � ¬�» �B± Ã�® �B± Ã,Â�Ä'¾ »H� ¸ µ ´ � °\Ã �(¼ ²]Ã � ´�¾ÆÂQÃº´,Á

� ¸-¬ �����4¼�Ñ ¾�¬¿»DÃ,Â�´ �?� ¬�»¿¸-¬ÆÀ �B± ÃÎÂ�Ã � ´Ã®�¬á°Ò®�Â¯´B¾ µ�± ²¶¸4À�Â �T� ¸4®�¬�Ä�ÂB®� r¸-»DÃº´ � ¬ ®�Ä¿ÄK®�Â � ¾¿¬¿¸ �(¼ö� ®è»DÃº´B¸-À�¬ �B± Ã
´ � °\Ã �(¼�µ ®�¬ � ÂB® � ´ � Â�¾ µ�� ¾ÆÂQÃ � ®ÕÄ¿ÂQÃ[ 8Ãº¬ � ¸ � ®�Â � ®×»>Ã � Ã µ�� ¸ � ¸ ± Ãº¬�¸ � ® µ,µ ¾ÆÂ�´,ÁÅ� ± ®�Â�®�¾ÆÀ ± ¸-¬z 8Ãº´ � ¸4À �T� ¸4®�¬�®�°
¸-¬ µ ¸�»DÃº¬ � ´ë¾¿´B¸-¬ÆÀ4� Ï ��� � ¬¿» �B± Ã�¸-¬¿´B¸4À ±z� ¸ � Ä�ÂB®� r¸-»DÃº´ µ[� ¬ » Ã�¾¿´PÃº» � ®�ÂQÃº»>Ãº´B¸4À�¬ �B± Ã�´ ¼ ´ � Ãº²õ®�Â � ®lÃº´ �?�T»F� ¸-´ ±
®�Ä·Ã,Â �T� ¸4®�¬ ��� µ ®�¬ � ÂB® � ´ � ®¶´ � ®�Ä �B± Ã�²¹¸4À�Â �T� ¸-®�¬ � ®�¸ � Â�»Î¸�¬ µ ÂQÃ � ´B¸-¬¿À½Â.¸-´ ½�» Ã,°Ò®�ÂQÃ � ¬ ��µ,µ ¸-»>Ãº¬ � ® µ,µ ¾ÆÂ�´ºÁ
Ë�Ë�Ì�Ë ; <ì�u ��«���É�K�. �¢=-¥�>�b��?@?©�ë ����É�K���� ��´bº����? �K£��BAö�C14D �  ���ª(&��K�B�
� ± Ã�À�® ��� ®�° � ¬ ��µ,µ ¸�»DÃº¬ �Z� ¬ ���4¼ ´B¸-´´ ± ®�¾ � »Ú¬¿® �=» Ã�ÅB¾¿´ �¶� ® � »�»ÆÂQÃº´B´�´ ¼ ²�Ä � ®�²¶´ Ñc� ® � ´B´�¸4À�¬ »H�X� ²]Ã Ñ ®�Â � ®
»DÃ � Ã,Â�²¶¸-¬DÃ-¸ ± ¸ µ.± À�ÂB®�¾ÆÄ~®�Â�À�ÂB®�¾ÆÄ�´ � Â�Ã�²�®�ÂQÃ�Â�Ãº´ÃÄK®�¬¿´B¸ »H� Ã �B±�� ¬~® �B± Ã,Â�´,Á

1��X� ²]ÃÈ¸-´¶»¿¸ ]¯µ ¾ �Ã�P� ®�Ã � ¸-²¹¸-¬ �T� Ã Ñ§» ¾ �,Ñ*� ´¶¬¿® � Ãº» ¸-¬á¬>Ã[¸ � ´B´B¾�²�Ä � ¸4®�¬FE Ñ*»H��� ²]ÃË¸-´ � ¬ � ¸ �B± Ã � ¸ µ[����� ®
¸-²�Ä�ÂB®� r¸-¬ÆÀ½´ � °mÃ ��¼ ÁëÇ �§± ¸-¬¿»DÃ,Â.´ ��µ,µ ¸-»DÃº¬ ��� ¬¿»³¸-¬ µ ¸�»DÃº¬ � ¸-¬z 8Ãº´ � ¸4À �T� ¸4®�¬�´ � ¬�» �B± Ã�ÂQÃ,ÄK®�Â � ¸-¬ÆÀ�®�°�Ã,ÂBÂB®�Â.´ » Ã,°Ò®�ÂQÃ
�\� ®�´B´«® µ,µ ¾ÆÂ�´ ÑÐ� ¬¿»�¸ �É± ¸-¬¿»DÃ,Â.´ À ¬¿»¿¸�¬ÆÀ �B± Ã�²¹®�´ � ¸�²�ÄK®�Â �?� ¬ � ° ��µ�� ®�Â�´ �B±H�T� ¬DÃ6Ãº» � ® » Ã µ�±�� ¬ÆÀ8Ãº» � ®½Ä¿ÂQÃ[ 8Ãº¬ �
��µ,µ ¸-»DÃº¬ � ´�¸-¬ �B± Ã¯°h¾ � ¾ÆÂ�Ã�ÁÆ��° � Ãº¬ ÑV»H�X� ²�Ã¯¸-´ � ´B´B¸4À�¬>Ãº» � ® �B± Ã � Ã � ´ � ÄK® � ¸ � ¸ µ[���X�-¼ ÄK®�¸ZÃ,ÂB°h¾ � ¸�¬ �B± Ã µ ®�¬ � Â�® �
± ¸:Ã,Â � Â µ�±Ü¼ ®�Â � ® �B± ®�´PÃ~Ä·Ã,®�Ä � Ã³®�Â¹Ä ±Ü¼ ´�¸ µ[���Ðµ ®�²�ÄK®�¬DÃº¬ � ´¹Ä ±Û¼ ´B¸ µ[�����4¼7� ¬¿»·®�Ä·Ã,Â �T� ¸4®�¬ �����4¼×µ[� ®�´PÃº´ �a� ® �B± Ã
��µ�� ¾ ���d� ®�´�´fÃ[ 8Ãº¬ � ´,Á � ¬¿»DÃ,Â.´ �?� ¬¿»¿¸-¬¿À�¸ ±Ü¼ ¸-¬ � »>ÃºåÜ¾ �T� Ã µ ®�¬ � ÂB® � ¸ � ´ÐÄ¿ÂB®� r¸-»DÃº» � ¬¿»�¸ ±Ü¼ ¸ � ² � »DÃ�´PÃº¬¿´QÃ�°Ò®�Â
�B± Ã µ ®�¬ � ÂB® �X� Ã,Â�´ � ® ��µ�� ¸-¬ �B± Ã*¸ ��¼Z�B± Ã ¼ »¿¸-» ± Ã � Ä'´ � ®�»�¸NêK¾�´PÃ"¸ ±H�T� ´QÃ6Ãº²¹´ � ® » Ã � ¬ �T� ¾ÆÂ ��� »DÃº´B¸4Â�Ã � ® � ´�´B¸4À�¬
»H�X� ²�Ã�°
®�ÂlÃ[ 8Ãº¬ � ´,Á~ÇY¬ � »¿»�¸ � ¸4®�¬ Ñ&� ®Ü® ½ ¸-¬ÆÀ �T�½± ®�¸ �B± Ã�Ãº¬ � ¸4ÂQÃ¶´ � °\Ã �(¼Õµ ®�¬ � ÂB® � ´ � Â�¾ µ�� ¾¿ÂQÃ¹¸ � ´�Ø � ¸fÃº» � ¬¿»
µ ®�¬ µ Ã,Ä � ¾ ��� ¸Ãâº¸-¬ÆÀ ��µ,µ ¸-»DÃº¬ � ´ � ´ µ ®�²�Ä � Ã!Ý¹Ä�ÂB® µ Ãº´�´PÃº´ëÂ �T�B± Ã,Â �B±�� ¬ �B± Ã�ÂQÃº´B¾ �Ã� ®�°l¸-¬¿»DÃ,Ä·Ãº¬¿»DÃº¬ � Ã[ 8Ãº¬ � ´É´ ± ®�¾ � »



ó���� ¡���¢�£�¤j¥§¦©¨�¨�ª«¢���¢�¬�"®°¯��a±²¢�¡�¡p¯��-¥ �P¤�³�¢����´¯��a¡p¯��-¥!�a¤�³�µ�¡j¢¶³c¤�·

ÂQÃº»¿¾ µ Ã �B± Ã À ¬ÆÀ8Ã,ÂÉÄK®�¸-¬ � ¸�¬ÆÀ � ¬¿» � ÂBÀ�¾¿²]Ãº¬ � ´ �T» ®�¾ � ® �B± Ã,Â.´ » Ãº¸-¬ÆÀ�²�®�ÂQÃ � ® »H��� ²]Ã �B±��T� ®�° � Ãº¬ � Â.¸-´PÃº´§¸ ± Ãº¬
´ ¼ ´ � Ãº² µ ®�²�ÄK®�¬DÃº¬ � ´® �B± Ã,Â �B±H� ¬ �B± Ã�®�Ä·Ã,Â �T� ®�Â�´ � ÂQÃ¹¸�»DÃº¬ � ¸ À Ãº» � ´ » Ãº¸-¬ÆÀ�Ä � Â � ®�° �B± Ã ��µ,µ ¸-»DÃº¬ � Ä¿ÂB® µ Ãº´B´,Á
×ÃÔ ®�ÂQÃ � ® »H��� ²]Ã9Ø¶¸-´�¬Æ® �-� Â�Ã � Ã[  � ¬ ��µ ®�¬ µ Ã,Ä � ¸-¬ � ´ ¼ ´ � Ãº²¹´ � Ä¿Ä¿ÂB® ��µ.±º� ® ��µ,µ ¸-»>Ãº¬ �-� ¬ ���4¼ ´B¸-´ � ¬¿»È´ ± ®�¾ � »
» Ã�ÂQÃº´B¸-´ � Ãº» � ¬¿» �  �®�¸�»DÃº»�Á 8§��µ�±Îµ ®�²¹Ä¡®�¬>Ãº¬ � ¸�¬ � ´ ¼ ´ � Ãº² ¸É®�Â ½ ´ � ®�À8Ã �B± Ã,Â � ®¹® »��?� ¸-¬ �B± Ã�ÂQÃº´B¾ �Ã� ´ � ¬�»Ë¬Æ®
Ä � Â � ¸�´�²�®�ÂQÃ�¸-²¹Ä¡®�Â �?� ¬ �*�B±�� ¬ � ¬Æ® �B± Ã,ÂºÁ

� ± Ã�À�® ��� ®�° �B± Ã ��µ,µ ¸-»DÃº¬ ��� ¬ ���-¼ ´B¸�´§´ ± ®�¾ � »Î¸-¬¿´ � Ã � » » Ã � ®�»DÃ � Ã,Â�²¹¸�¬DÃ ± ®�¸ � ® µ.±�� ¬ÆÀ8Ã½®�Â�ÂQÃ ü Ãº¬ÆÀ�¸�¬DÃ6Ã,Â
�B± Ã[Ãº¬ � ¸4Â�ÃÎ´ � °\Ã �(¼Üü(µ ®�¬ � ÂB® � ´ � Â.¾ µ�� ¾ÆÂQÃÎ¸�¬ �B± ÃÈ²¹®�´ �¯µ ®�´ �Yü Ã!ê·Ã µ�� ¸Ã 8Ã � ¬¿» Ä¿Â ��µ�� ¸ µ[��� ¸ ��¼è� ®èÄ¿Â�Ã[ 8Ãº¬ � ´B¸-²¹¸ ü
�X� Â ��µ,µ ¸-»DÃº¬ � Ä�ÂB® µ Ãº´�´PÃº´�¸-¬ �B± Ã�°h¾ � ¾ÆÂQÃ�Á¾�¬ µ Ã �B± Ã��Q� Ï Ô Ó � ¬ ���-¼ ´B¸�´ ±�� ´ » Ã6Ãº¬ µ ®�²¹Ä � Ã � Ãº» Ñ À8Ãº¬DÃ,Â �T� ¸-¬ÆÀ
ÂQÃ µ ®�²¹²�Ãº¬¿» �T� ¸4®�¬¿´�¸-´ÐÂQÃ �X�T� ¸Ã 8Ã �-¼ ´B¸�²�Ä � Ã � ¬¿»~°Ò® �X� ®;¸�´�»¿¸4Â�Ã µ��?�4¼ °ÒÂB®�² �B± Ã � ¬ ���4¼ ´�¸-´ÐÂQÃº´B¾ �X� ´,Á

�¬>Ã µ ®�¬¿´PÃºå1¾DÃº¬ µ Ã®�° �B± Ã µ ®�²�Ä � Ã � Ãº¬DÃº´B´u®�° � ��� Ï Ô Ó � ¬ ���4¼ ´B¸-´ë¸�´ �B±��T� ² � ¬ ¼ ÄK®�´B´B¸ »F� Ã§ÂQÃ µ ®�²¹²]Ãº¬�» �âü
� ¸4®�¬¿´² ��¼ ÂQÃº´�¾ �Ã��ø ¸-¬È´Ã®�²]Ã µ[� ´PÃº´ Ñd� ®1®Ë² � ¬ ¼�� ® » Ã½Ä¿Â ��µ�� ¸ µ[����� ®~¸-¬ µ[� ¾¿»DÃ�¸�¬ �B± Ã À ¬ ���p��µ,µ ¸-»DÃº¬ � ÂQÃ,ÄK®�Â � ÁÏ
»DÃ � Ã,Â.²¹¸-¬ �T� ¸4®�¬È®�° �B± Ã½ÂQÃ �X�T� ¸X 8Ã½¸-²¹Ä¡®�Â �?� ¬ µ Ã�®�° �B± Ã�ÄK® � Ãº¬ � ¸ ��� ÂQÃ µ ®�²¹²]Ãº¬¿» �T� ¸4®�¬¿´² �º¼�» Ã�ÂQÃºå1¾¿¸4ÂQÃº»È¸-¬

� Ã,Â�²¹´½®�° ±H�  r¸-¬ÆÀ �B± Ã�À�Â�Ã �T� Ãº´ � ¸-²�Ä ��µ�� ®�¬ �B± Ã ��� ÂBÀ8Ãº´ � ¬Ü¾¿² » Ã,Â�®�°�Ä¡® � Ãº¬ � ¸ ��� °Ò¾ � ¾ÆÂQÃ ��µ,µ ¸�»DÃº¬ � ´ºÁÆ� ± Ã,ÂQÃ
¸-´�¬Æ® ��� À�®�Â.¸ �B± ²é°Ò®�Â�¸�»DÃº¬ � ¸-° ¼ ¸-¬ÆÀ �B± Ãº´PÃ½ÂQÃ µ ®�²¹²�Ãº¬¿» �T� ¸4®�¬¿´ Ñ ¬Æ®�Â µ[� ¬ �B± Ã,Â�Ã » Ã�Á§ÓÙ® � ¸ � ¸ µ[���&� ¬�»Î´B¸ � ¾ �T� ¸4®�¬ ���
° ��µ�� ®�Â�´�¸�¸ �X����� ¸ �º¼ ´ » ÃË¸-²�ÄK®�Â �?� ¬ � ¸-¬á»DÃ � Ã,Â.²¹¸-¬¿¸-¬¿À�¸ ± ¸ µ�±áµ.±�� ¬ÆÀ8Ãº´¿¸�¸ �X� Ä¿Â�Ã[ 8Ãº¬ �¹�B± Ã �X� ÂBÀ8Ãº´ �¯µ[�X� ´B´¹®�°
°h¾ � ¾ÆÂQÃ ��µ,µ ¸�»DÃº¬ � ´ Ñp� ÂQÃ �B± ÃaÃ � ´�¸:Ãº´ � ®�Â½²�®�´ �\� ¸ ½ Ã �4¼¼� ® » Ã µ.±�� ¬ÆÀ8Ãº» ÑV� ¬¿»ç®; 8Ã,ÂP¸ ± ¸ µ.± ¸fÃ ±��  8Ã �B± Ã�²�®�´ �
µ ®�¬ � ÂB® � Á � ¬¿»DÃ,Â�´ �?� ¬¿»¿¸-¬ÆÀ �B± ÃTÃº¬ � ¸4ÂQÃ ��µ,µ ¸�»DÃº¬ � Ä¿ÂB® µ Ãº´B´ � ¬¿» �B± Ã�®� 8Ã,Â ����� ´ � °\Ã �(¼Èµ ®�¬ � ÂB® � ´ � Â.¾ µ�� ¾ÆÂQÃ�´ ± ®�¾ � »
± Ã � Ä�¸�¸ �B±È�B± ¸-´§¸-»>Ãº¬ � ¸ À¡µ[�T� ¸4®�¬ Ñ¿± ®;¸fÃ[ 8Ã,ÂºÁ

�1®�²�Ã¯´ � ²�Ä � Ã¹ÂQÃ µ ®�²¹²�Ãº¬¿» �T� ¸4®�¬¿´�°Ò®�Â �B± ÃG�Ð¸ � ¸ µ.± Ãº² Ã!Ý � ²�Ä � Ã � ÂQÃ¯´ ± ®�¸�¬ �B± ÂB®�¾ÆÀ ± ®�¾ ���B± Ã µ�±�� Ä � Ã,ÂºÁÏ
²�®�Â�Ã µ ®�²�Ä � Ã � Ã � ¸�´ � ®�° �B± Ã�ÂQÃ µ ®�²¹²�Ãº¬¿» �T� ¸4®�¬¿´ �B±��T� ²¹¸4À ±z� ÂQÃº´�¾ �Ã� °ÒÂB®�² � �Q�

Ï
Ô Ó ü_»H� ´PÃº»H�Ð¸ � ¸ µ.± Ãº²

��µ,µ ¸-»DÃº¬ �º� ¬ ���-¼ ´B¸�´¯°Ò® �X� ®;¸�´,Áú� ± Ã � ¸-´ � ¸�´~»¿¸Ã r¸-»DÃº»÷¸-¬ � ®�°Ò®�¾ÆÂ~Ä � Â � ´ ý Ä ±Û¼ ´B¸ µ[��� Ãºå1¾¿¸4Ä'²]Ãº¬ ��� ¬¿»Þ»>Ãº´B¸4À�¬ Ñ
µ ®�ÂBÄK®�Â �T� Ã�² � ¬ � À8Ãº²]Ãº¬ �,Ñ Ä �X� ¬ � ®�Ä·Ã,Â �T� ¸4®�¬¿´ � ¬¿»~² � ¬ � À8Ãº²]Ãº¬ �,ÑÂ� ¬¿»³À�®� 8Ã,Â�¬�²]Ãº¬ ��� ¬¿» µ ®�²¹²½¾¿¬¿¸ �(¼ Á

ô�ó°àcÜ;ÛWæ�êHé�IKJcå�ÛMLjñÊä�ë°Ý¹êHë�ìON�äÐÜ�ÛÇðFë"áôàÁ
Ï
»¿»~Ä�ÂB® � Ã µ�� ¸4®�¬ � À � ¸-¬�´ � Â � ¸-¬È¸ �T� Ã,Â�À8Ã �.� ¸�¬ÆÀ¶¸-¬ � ® �?� ¬ ½ ´,Á

�1Á��Ð®�¬¿´B¸-»DÃ,Â�²�Ã � ´B¾ÆÂQÃº´§°Ò®�Â�Ä¿Â�Ã[ 8Ãº¬ � ¸-¬¿À � ¬¿»Ë»DÃ � Ã µ�� ¸-¬¿À µ ®�ÂBÂB®�´B¸-®�¬�Á
ó1Á�� ±�� ¬ÆÀ8Ã �B± Ã�»>Ãº´B¸4À�¬è®�° �B± ÃÈ  ���  8Ãº´ � ¬�»Ê 8Ãº¬ � Ä�¸4Ä·Ãº´ � ®ÖÂQÃº´ÃÄK®�¬¿» � ® �B± Ã � ¸u® ü Ä ±�� ´PÃ³Ø�®;¸íÄ�ÂB® »H� Ãº²
ÊÇ¸ ± ¸ µ�± ¸ � ´§Â�Ãº´ÃÄK®�¬¿´B¸ »H� Ã�°Ò®�Â �B± Ã=  ���  8Ãº´ � ¬�»~Ä�¸4Ä·Ãº´ » Ãº¸-¬ÆÀ�Å � ²¶²]Ãº»'Ì.Á

 8"�Bµ Á�Ê �B± Ã�Â�Ãº´ � ®�° �B± Ã�Ä ±Ü¼ ´�¸ µ[��� Ä �X� ¬ � ° ��µ�� ®�Â.´ � ÂQÃ�®�²¶¸ �.� Ãº»'Ì
òZÞFßPL"ÞHß
êQÝ�äRQÓêFë&ê�ðFäÐñ�ä�ë°ÝNáôàÁ 8 ´ �?�T»H� ¸�´ ±È�¹µ ®�ÂBÄK®�Â �T� Ã�´ � °\Ã �(¼ ÄK® � ¸ µ!¼��B±��T� ´BÄ�Ã µ ¸ À Ãº´ ý

� Á�}XÃº´ÃÄK®�¬¿´B¸ » ¸ � ¸ ��¼�ÑÐ� ¾ �B± ®�Â�¸ �(¼�ÑF��µ,µ ®�¾¿¬ �?�T» ¸ � ¸ ��¼ ®�°bÃ[ 8Ã,Â ¼ ®�¬DÃZ¸�¸ �B± ÂQÃº´BÄ�Ã µ��*� ®¯´ � °mÃ ��¼
» Á��ÐÂ�¸ � Ã,Â�¸ � °Ò®�Â¥Ã[  ��� ¾ �T� ¸-¬ÆÀ¹»>Ã µ ¸-´B¸4®�¬¿´ � ¬�»~°
®�Â�»DÃº´B¸4À�¬¿¸�¬ÆÀ � ¬�»Ë¸-²�Ä � Ãº²]Ãº¬ � ¸�¬ÆÀ½´ � °mÃ ��¼Ëµ ®�¬ � ÂB® � ´,Á

�1Á 8 ´ �?�T»H� ¸�´ ±¿��µ ®�Â�Ä¡®�Â �T� Ã�Ä¿ÂB® µ Ãº´B´Ð´ � °mÃ ��¼ ®�ÂBÀ � ¬¿¸Ãâ �T� ¸4®�¬ � ®�Ä�ÂB®� r¸-»DÃ�®� 8Ã,Â�´�¸4À ±����B±��T� ¸-´ÐÂQÃº´ÃÄK®�¬¿´B¸ »H� Ã�°Ò®�Â ý
� Á 8 ¬Æ°Ò®�Â µ ¸-¬ÆÀ �B± Ã�´ � °mÃ ��¼ Ä¡® � ¸ µ!¼
» Á
Ï
»Q r¸-´B¸-¬¿À µ ®�Â�Ä¡®�Â �T� Ã�² � ¬ � À8Ãº²]Ãº¬ � ®�¬È´ � °mÃ ��¼Ûü Â�Ã �X�T� Ãº»È»>Ã µ ¸-´B¸4®�¬¿´

µ Á�ÓbÃ,ÂB°Ò®�Â�²¹¸�¬ÆÀÖÂ�¸-´ ½Ê� ¬ ���4¼ ´QÃº´ � ¬¿»·®� 8Ã,Â�´QÃ6Ãº¸-¬ÆÀç®�Ä·Ã,Â �T� ¸-¬ÆÀç´ � °\Ã �(¼ ¸-¬û®�Ä·Ã,Â �T� ¸4®�¬�´�¸-¬ µ[� ¾¿»�¸-¬ÆÀËÄ·Ã,Â ü
°Ò®�Â�²¹¸�¬ÆÀ � ¾¿»¿¸ � ´ � ¬¿»�´QÃ �.� ¸-¬ÆÀçÂQÃ,ÄK®�Â � ¸-¬¿ÀÚÂ�ÃºåÜ¾¿¸-ÂQÃº²]Ãº¬ � ´ËÊ � ® ½ Ã6Ã,Ä µ ®�ÂBÄK®�Â �T� ÃÎÄ¿ÂB® µ Ãº´B´�²�®r»DÃ � ´
��µ,µ ¾¿Â �T� Ã�Ì.Á Ï ´ � °\Ã �(¼ ¸É®�Â ½ ¸-¬ÆÀ�À�ÂB®�¾ÆÄ �T���B± Ã µ ®�ÂBÄK®�Â �T� Ã � Ã[ 8Ã � ´ ± ®�¾ � » » Ã µ ®�¬¿´�¸-»DÃ,ÂQÃº»�Á

»�Á���Ã �.� ¸-¬ÆÀ�²¶¸-¬¿¸-²½¾¿²æÂQÃºå1¾¿¸4ÂQÃº²�Ãº¬ � ´b°Ò®�ÂÐ´ � °mÃ ��¼ Ãº¬ÆÀ�¸-¬>Ã6Ã,Â�¸-¬ÆÀ � ¬¿»¶®�Ä·Ã,Â �T� ¸4®�¬¿´ �T� Ä �X� ¬ � ´ � ¬�»¹®� 8Ã,Â ü
´QÃ6Ãº¸-¬ÆÀ �B± Ã�¸-²�Ä � Ãº²]Ãº¬ �?�T� ¸-®�¬ç®�° �B± Ãº´PÃ¶Â�ÃºåÜ¾¿¸-ÂQÃº²]Ãº¬ � ´ � ´�¸ZÃ �X��� ´�² � ¬ � À8Ãº²]Ãº¬ � ®�° µ.±�� ¬ÆÀ8Ã�ÂQÃ ü
å1¾¿¸4Â�Ãº²]Ãº¬ � ´�°
®�Â¥Ã[  ��� ¾ �T� ¸�¬ÆÀ ���X��µ�±H� ¬ÆÀ8Ãº´�°Ò®�Â �B± Ãº¸4Â�¸-²�Ä ��µ�� ®�¬Ë´ � °mÃ ��¼ ÁÃ�Á�ÓëÂB®� r¸-»¿¸�¬ÆÀ ��µ ®�¬�»¿¾¿¸ � °Ò®�ÂÉ´ � °mÃ ��¼Ûü ÂQÃ ���T� Ãº»�¸�¬Æ°
®�Â.² �T� ¸4®�¬�°ÒÂB®�² » Ã � ®�¸äÊ � °
®�Â.² ��� ´ � °\Ã �(¼ ÂQÃ,ÄK®�Â � ¸-¬ÆÀ
´ ¼ ´ � Ãº²�Ì � ´Z¸fÃ ���§� ´ � ¬è¸�¬¿»DÃ,Ä·Ãº¬¿»DÃº¬ � °mÃ6Ãº» »H��µ?½×µ.±�� ¬¿¬DÃ �Ö�T» ®�¾ � Ä�ÂB® µ Ãº´�´�´ � °\Ã �(¼ûµ ®�¬ µ Ã,Â�¬¿´ »Ü¼
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Ãº²¹Ä � ® ¼ Ã6Ãº´ºÁ

°�Á���Ã �.� ¸-¬ÆÀ¯²¶¸-¬¿¸-²½¾¿²ãÄ ±Ü¼ ´�¸ µ[���&� ¬¿»È®�Ä·Ã,Â �T� ¸4®�¬ ��� ´ �?� ¬¿» � Â.»¿´�Êh¸-¬ µ[� ¾¿»¿¸-¬¿À½°h¾¿¬ µ�� ¸-®�¬¿¸-¬ÆÀ]Ãºå1¾¿¸4Ä�²�Ãº¬ �
� ¬�» »H��µ?½ ¾ÆÄ�´DÌu°
®�Â�®�Ä�Ã,Â �T� ¸4®�¬¿´§¸-¬z �® �  r¸-¬ÆÀ�» � ¬ÆÀ8Ã,ÂB®�¾�´ µ�± Ãº²¶¸ µ[��� ´,Á

ÀÆÁ 8 ´ �?�T»H� ¸�´ ± ¸-¬ÆÀÚ¸-¬ µ ¸-»>Ãº¬ � � ��µ,µ ¸-»>Ãº¬ � ¸-¬z 8Ãº´ � ¸4À �T� ¸4®�¬ ´ �?� ¬¿» � Â�»�´ � ¬¿»,Ãº¬¿´B¾ÆÂ.¸-¬ÆÀÎÂ�Ã µ ®�²¹²]Ãº¬¿» �T� ¸-®�¬¿´
� Â�Ã � »DÃºå1¾ �T� Ã �4¼ ¸-²�Ä � Ãº²]Ãº¬ � Ãº»lÁ

± Á��ÐÂQÃ �T� ¸-¬ÆÀ � ¬¿»Î² � ¸-¬ �?� ¸-¬¿¸-¬ÆÀ ��µ ®�ÂBÄK®�Â �T� Ã�Ä¿ÂB® µ Ãº´B´�´ � °\Ã �(¼ ¸-¬¿°
®�Â�² �T� ¸4®�¬~´ ¼ ´ � Ãº²
ó1Á�ÇY²�Ä¿Â�®� 8Ã�Ä¿ÂB® µ Ãº´B´u´ � °mÃ ��¼¶µ ®�²¹²½¾¿¬¿¸ µ[�T� ¸4®�¬ µ�±H� ¬¿¬DÃ � ´ » ® �B± ¸�¸ �B± ¸-¬ µ ®�ÂBÄK®�Â �T� Ã � ´Ö¸fÃ �X�F� ´Ð¸-¬Æ°Ò®�Â�² �T� ¸4®�¬
� ¬�»~°mÃ6Ãº» »H��µ?½~µ�±H� ¬¿¬DÃ � ´§°ÒÂB®�²S�§¸ � ¸ µ�± Ãº²ãÄ �X� ¬ � ´,Á

T Á 8 ¬¿´B¾ÆÂ�Ã �B±��T�*� Ä¿Ä�ÂB®�Ä¿Â�¸ �T� Ã µ ®�²¹²½¾¿¬¿¸ µ[�T� ¸-®�¬ � ¬�» µ ®Ü®�Â�»�¸-¬ �T� ¸4®�¬�¸-´É® µ,µ ¾¿ÂBÂ�¸-¬ÆÀ » Ã � ¸ZÃ6Ãº¬ �B± Ã,�Ð¸ � ¸ µ.± Ãº²
Ä �X� ¬ � ´ � ¬¿» �B± Ã � ® µ[���lµ ®�²¹²½¾¿¬¿¸ � ¸:Ãº´§¸-¬È¸ ± ¸ µ�±È�B± Ã ¼ ÂQÃº´B¸�»DÃ�Á

û Á�� � ÂQÃº¬ÆÀ �B± Ãº¬�®�Â µ Â�Ã �T� Ã � ¬�¸-¬z 8Ãº¬ � ®�Â ¼ûµ ®�¬ � ÂB® � ´ ¼ ´ � Ãº²þ°
®�Â¹´ � °\Ã �(¼Üü(µ Â�¸ � ¸ µ[��� Ä � Â � ´ �T�a�B± Ã µ ®�ÂBÄK®�Â �T� Ã
� Ã[ 8Ã � Á 8 ¬�´B¾ÆÂQÃ �B±��T� ´ � °mÃ ��¼Ûü ÂQÃ ���T� Ãº»oÃºå1¾¿¸4Ä�²�Ãº¬ � ¸-´§¸-¬Î´ � ® µ�½��T�����X�Â� ¸-²]Ãº´ºÁ

ò\ÛWÝ;ÛÇæTó&ä�ñVU¹êXWZYpßTÛWìpðHä¼ô�éÇêHë°Ý�Q,êHë�ê�ðFäÐñ�äÐë°Ý¹êFë&ì[U\L"äzß
êQÝ;ÛÇÞFë�Ü�áôàÁ��ÐÂQÃ �T� Ã � ´ � °\Ã �(¼ ÄK® � ¸ µ!¼ °Ò®�Â �B± Ã�Ä �X� ¬ � ÁbùnÃ,Â�¸Ã 8Ã¸ � °ÒÂB®�² �B± Ã µ ®�ÂBÄK®�Â �T� Ã´ � °\Ã �(¼ ÄK® � ¸ µ!¼P� ¬¿»�² �T½ Ã´B¾ÆÂQÃÃ[ 8Ã,Â ¼ ®�¬DÃ¶¾¿¬¿»>Ã,Â�´ �?� ¬¿»¿´¸ � Á½ÇY¬ µ[� ¾¿»DÃ�²¹¸-¬�¸-²�¾�²�ÂQÃºå1¾¿¸4ÂQÃº²�Ãº¬ � ´°Ò®�Â�®�Ä·Ã,Â �T� ¸4®�¬¿´ Ñ Ã�ÁjÀÆÁ Ñ ´ � °\Ã �(¼ »DÃ[ r¸ µ Ãº´
²½¾¿´ ��» Ã®�Ä·Ã,Â �T� ¸4®�¬ ���c� ¬¿»~Ä¿Â�®1»¿¾ µ�� ¸4®�¬³´ ± ®�¾ � » » Ã�´ ± ¾ � »Æ®;¸�¬Ë¸4° �B± Ã ¼�� ÂQÃ�¬Æ® � Á

�1Á 8 ´ �?�T»H� ¸�´ ±�� Ä �X� ¬ � Ä¿ÂB® µ Ãº´B´î´ � °\Ã �(¼ ®�Â�À � ¬¿¸Ãâ �T� ¸4®�¬ � ¬¿» � ´B´B¸4À�¬�ÂQÃº´ÃÄK®�¬¿´B¸ » ¸ � ¸ ��¼�Ñ�� ¾ �B± ®�Â.¸ �(¼�Ñ�� ¬¿» ��µ,µ ®�¾¿¬ �Yü
�T» ¸ � ¸ ��¼ °
®�Â �B± ¸�´u®�Â�À � ¬¿¸Ãâ �T� ¸4®�¬~¸-¬ µ[� ¾¿»DÃ � Ä�ÂB® µ Ãº´�´§´ � °mÃ ��¼ ² � ¬ � À8Ã,Â*¸ ± ®�´PÃÄ¿Â.¸-² � Â ¼ ÂQÃº´BÄ¡®�¬�´B¸ » ¸ � ¸ �(¼ ¸-´
Ä�ÂB® µ Ãº´�´u´ � °\Ã �(¼ Á§� ± Ã�Â�Ãº´ÃÄK®�¬¿´B¸ » ¸ � ¸ � ¸:Ãº´Ù®�° �B± ¸-´ë®�ÂBÀ � ¬¿¸Ãâ �T� ¸-®�¬¯´ ± ®�¾ � »¹¸-¬ µ[� ¾¿»DÃ �T��� Ã � ´ �Ö�B± Ã�°Ò® �X� ®;¸�¸-¬ÆÀ ý
� Á�ÓbÃ,ÂB°Ò®�Â�² ±�� â � Â�» � ¬¿»ËÂ�¸-´ ½�� ¬ ���4¼ ´B¸-´
» Á
Ï
»Q r¸-´PÃ�Ä ��� ¬ � ² � ¬ � À8Ãº²]Ãº¬ � ®�¬Î´ � °\Ã �(¼Üü ÂQÃ �X�T� Ãº»Ú»DÃ µ ¸-´B¸-®�¬¿´

µ Á��ÐÂQÃ �T� Ã � ¬¿»Ë² � ¸-¬ �?� ¸�¬ � Ä �X� ¬ � Ä¿ÂB® µ Ãº´B´�´ � °\Ã �(¼ ¸�¬Æ°
®�Â.² �T� ¸4®�¬³´ ¼ ´ � Ãº²~Á
»�Á�ÓbÃ,ÂB°Ò®�Â�² ®�Â�®�Â�À � ¬¿¸Ãâ6Ã½Ä¿ÂB® µ Ãº´B´�´ � °mÃ ��¼º� ¾¿»¿¸ � ´ � ¬¿»Ú¸-¬¿´ÃÄ·Ã µ�� ¸4®�¬¿´�¾¿´B¸-¬ÆÀ ±H� â � Â�» � ¬ ���4¼ ´�¸-´�ÂQÃº´�¾ �Ã� ´
� ´ �B± Ã�Ä¿ÂQÃ µ ®�¬�»¿¸ � ¸4®�¬¿´Ð°Ò®�Â�®�Ä·Ã,Â �T� ¸4®�¬�´ � ¬¿»~² � ¸-¬ � Ãº¬ � ¬ µ Ã�ÁÃ�Á�ÇY¬z 8Ãº´ � ¸4À �T� Ã ±H� â � Â�»Æ®�¾¿´ µ ®�¬�»¿¸ � ¸4®�¬¿´ Ñ ¸-¬ µ ¸-»DÃº¬ � ´ ÑQ� ¬¿» ��µ,µ ¸-»>Ãº¬ � ´,Á

°�Á 8 ´ �?�T»H� ¸�´ ±È� Ã � »¿¸-¬ÆÀ¹¸�¬¿»¿¸ µ[�T� ®�Â�´Ð®�°îÂ�¸-´ ½ Á
ÀÆÁ��Ð® �X� Ã µ�� » �T�?�a� ®AÃº¬¿´B¾ÆÂ�Ã�Ä�ÂB® µ Ãº´�´�´ � °\Ã �(¼ ÄK® � ¸ µ ¸:Ãº´ � ¬¿»ËÄ¿ÂB® µ Ãº»¿¾ÆÂQÃº´ � ÂQÃ » Ãº¸-¬¿À½°Ò® �X� ®;¸fÃº»lÁ

ó1Á 8 ¬¿´B¾ÆÂ�Ã �B±��T� Ã[ 8Ã,Â ¼ ®�¬DÃ ±�� ´ � Ä¿Ä¿Â�®�Ä¿Â�¸ �T� Ã � Â � ¸-¬¿¸�¬ÆÀè¸-¬÷Ä¿Â�® µ Ãº´B´~´ � °mÃ ��¼4� ¬¿» �B± Ãç´ÃÄ·Ã µ ¸ À¡µÈ±�� â � Â.»¿´
� ´�´Ã® µ ¸ �T� Ãº»�¸�¸ �B± Ä �X� ¬ � ®�Ä·Ã,Â �T� ¸-®�¬¿´,Á

T Á�}XÃ,À�¾ �X� Â�¸Xâ6Ã � ¬¿»Ö¸-²¹Ä¿ÂB®� 8Ã µ ®�²¹²½¾¿¬¿¸ µ[�T� ¸-®�¬ µ.±�� ¬¿¬DÃ � ´,Á,�ÉÂQÃ �T� Ã �B± Ã�®�Ä·Ã,Â �T� ¸4®�¬ ��� °mÃ6Ãº» »H��µ?½Öµ�±�� ¬�¬DÃ � ´
°ÒÂB®�² µ ®�¬ � Â�® �X� Ãº» µ ®�²¹Ä¡®�¬>Ãº¬ � ´ � ® µ ®�¬ � ÂB® �X� Ã,Â�´�¬>Ã µ Ãº´B´ � Â ¼�� ®�² � ¸-¬ �?� ¸-¬ ��µ,µ ¾¿Â �T� Ã�Ä¿ÂB® µ Ãº´B´�²�®r»DÃ � ´ � ®
� ´�´B¸-´ � ¸-¬½´ � °mÃ ��¼Ûü Â�Ã �X�T� Ãº»¹»DÃ µ ¸-´�¸4®�¬�² �T½ ¸-¬¿ÀÆÁ Ç�° �B± Ã µ�±�� ¬�¬DÃ � ´WÃ!Ýr¸-´ ��» ¾ �p� ÂQÃ§¬Æ® � ¾¿´PÃº» Ñ
�B± Ãº¬ �B± ÃÉÂ�Ã � ´Ã®�¬
¸ ±Û¼��B± Ã ¼�� ÂQÃ�¾¿¬1¾¿´PÃº»~´ ± ®�¾ � » » Ã�»DÃ � Ã,Â�²¹¸�¬DÃº» � ¬¿» � Ä¿Ä¿Â�®�Ä¿Â�¸ �T� Ã µ.±�� ¬ÆÀ8Ãº´�² � »DÃ�Á

û Á 8 ´ �?�T»H� ¸�´ ±È� °
®�Â�² ��� Ä�ÂB® »H� Ãº²íÂQÃ,ÄK®�Â � ¸-¬¿À�´ ¼ ´ � Ãº² ��� ®�¬ÆÀa¸�¸ �B±³µ�±H� ¬¿¬DÃ � ´Ð°Ò®�Â§Ä¿ÂB® »H� Ãº²ìÂ�Ã,Ä¡®�Â � ¸-¬ÆÀ �B±��T�
¸�¬ µ[� ¾¿»DÃ�² � ¬ � À8Ãº²]Ãº¬ �*� ¬¿»�Â � ¬ ½�� ¬�» À°� Ã�¸É®�Â ½ Ã,Â�´ºÁ Ï  �®�¸-» µ ®�²¶²�¾¿¬�¸ µ[�T� ¸4®�¬ µ�±�� ¬¿¬>Ã � ´Ö¸�¸ �B±�� ´�¸-¬ÆÀ � Ã
ÄK®�¸-¬ � ®�°K° � ¸ � ¾ÆÂQÃÐ°Ò®�Âu´ � °\Ã �(¼Üü ÂQÃ �X�T� Ãº»�¸-´B´B¾>Ãº´,ÁîùnÃ µ ¸-´�¸4®�¬¿´«®�¬¹¸ ± Ã �B± Ã,ÂÉ² � ¬ � À8Ãº²]Ãº¬ � ¸-´ë¸-¬Æ°Ò®�Â�²]Ãº» �T» ®�¾ �
±H� â � Â�»Æ®�¾¿´Ð®�Ä·Ã,Â �T� ¸4®�¬ ��� Ã[ 8Ãº¬ � ´�´ ± ®�¾ � » » Ã�Ä�ÂB® µ Ãº»�¾ÆÂ ��� ¸Ãâ6Ãº»lÁ Ï ¬ ¼ ®�Ä·Ã,Â �T� ¸4®�¬ ���Kµ ®�¬¿»�¸ � ¸4®�¬¿´É°Ò®�¾¿¬¿» � ®Ã!ÝÆ¸-´ ���B±��T� ¸�¬� �® �  8Ã ±�� â � Â�»¿´î´ ± ®�¾ � » » Ã«ÂQÃ,ÄK®�Â � Ãº» � ¬¿» �B± ®�Â�®�¾ÆÀ ±��4¼ ¸-¬z 8Ãº´ � ¸4À �T� Ãº» »1¼¶�B± ®�´PÃëÂ�Ãº´ÃÄK®�¬¿´B¸ »H� Ã
°Ò®�Â�´ ¼ ´ � Ãº² ´ � °mÃ ��¼ Á

�1Á��Ð®�¬¿´B¸-»DÃ,ÂFÃº´ �?�T»F� ¸-´ ± ¸�¬ÆÀdÃº²�Ä � ® ¼ Ã6Ã×´ � °\Ã �(¼öµ ®�²¹²¹¸ �.� Ã6Ãº´�¸�¸ �B± ¾¿¬¿¸-®�¬ ÂQÃ,Ä�ÂQÃº´PÃº¬ �?�T� ¸4®�¬ Êh¸4° �B± Ã,ÂQÃ � ÂQÃ
¾�¬¿¸4®�¬¿´ �T���B± Ã�Ä �X� ¬ � Ì.Á]�É®�¬¿´B¸�»DÃ,Â ��� ´Ã®¶´PÃ �.� ¸�¬ÆÀ¹¾ÆÄ � Ä ��� ¬ � Ä¿Â�® µ Ãº´B´�´ � °mÃ ��¼ ¸u®�Â ½ ¸-¬¿À½À�Â�®�¾ÆÄlÁ

EÜÁ�}XÃºåÜ¾�¸4ÂQÃ �B±��T�����X��µ.±�� ¬ÆÀ8Ãº´ � ê�Ã µ�� ¸-¬¿À¶´ � °\Ã �(¼Üü ÃºåÜ¾¿¸-Ä�²]Ãº¬ �*» Ã � Ä�Ä¿ÂB®� 8Ãº» »Ü¼��B± Ã�Ä �X� ¬ � ² � ¬ � À8Ã,Â�®�Â »Ü¼
± ¸-´§®�Â ± Ã,Â�»DÃº´B¸4À�¬ �T� Ãº»~ÂQÃ,Ä¿ÂQÃº´QÃº¬ �?�T� ¸Ã 8Ã�°
®�Â�´ � °\Ã �(¼ Á Ï ¬ ¼ ®�¾ �?� À8Ã�®�°b´ � °\Ã �(¼Üü(µ Â�¸ � ¸ µ[��� Ãºå1¾¿¸4Ä�²]Ãº¬ � ²½¾¿´ �
» Ã�ÂQÃ,ÄK®�Â � Ãº»Î¸-²¹²]Ãº»¿¸ �T� Ã �4¼ Á



ó�� T ¡���¢�£�¤j¥§¦©¨�¨�ª«¢���¢�¬�"®°¯��a±²¢�¡�¡p¯�^-¥ �P¤�³�¢���^´¯��a¡p¯�^-¥!�a¤�³�µ�¡j¢¶³c¤�·

_1Á 8 ´ �?�T»H� ¸�´ ± Ä�ÂB® µ Ãº»�¾ÆÂQÃº´î°
®�Â«å1¾ ��� ¸ �(¼�µ ®�¬ � ÂB® �Q� ¬¿» µ.± Ã µ?½ ¸-¬ÆÀ�®�°¡´ � °mÃ ��¼Ûü(µ Â.¸ � ¸ µ[���Q��µ�� ¸Ã r¸ � ¸:Ãº´ � ¬¿»½°Ò® �X� ®;¸ ü ¾ÆÄ
¸�¬� 8Ãº´ � ¸-À �T� ¸4®�¬Ë®�°ð´ � °\Ã �(¼ Ã!Ý µ ¾ÆÂ�´B¸4®�¬�´�Ê ±�� â � Â�»Æ®�¾¿´ µ ®�¬¿»¿¸ � ¸4®�¬�´.Ì.Á

Á Á 8 ¬¿´B¾ÆÂ�Ã �B±��T�¶�B± ®�´PÃ�Ä·Ã,ÂB°
®�Â.²¹¸-¬ÆÀ�´ � °mÃ ��¼Ûü(µ Â.¸ � ¸ µ[��� ®�Ä·Ã,Â �T� ¸4®�¬�´ ±��  8Ã � Ä¿Ä�ÂB®�Ä¿Â�¸ �T� Ã�´ ½ ¸ �X� ´ � ¬¿»ÚÄ ±Ü¼ ´B¸ µ[���
Â�Ãº´Ã®�¾ÆÂ µ Ãº´½Êh¸-¬ µ[� ¾¿»�¸-¬ÆÀ � »>ÃºåÜ¾ �T� Ã�ÂQÃº´ � Ì.Á

ô�`rÁ�ÇY²�Ä¿Â�®� 8Ã�¸-¬z 8Ãº¬ � ®�Â ¼~µ ®�¬ � ÂB® � Ä¿ÂB® µ Ãº»¿¾ÆÂQÃº´Ð°Ò®�Â�´ � °\Ã �(¼Üü(µ Â�¸ � ¸ µ[��� Ä � Â � ´ �T���B± Ã"a �T½Ð» Â�¸�»ÆÀ8ÃÄ �X� ¬ � Á
ô�ôàÁ�}XÃ[ 1¸SÃ[¸ñÄ¿ÂB® µ Ãº»¿¾ÆÂQÃº´³°Ò®�Â � ¾¿Â�¬ � ÂB®�¾¿¬�»¿´ Ñ ² � ¸-¬ � Ãº¬ � ¬ µ Ã Ñ�µ�±�� ¬¿À8Ãº´ Ñ ®�Ä·Ã,Â �T� ¸4®�¬¿´ Ñ Ã �Bµ Á �B±��T� ¸-¬z �® �  8Ã

ÄK® � Ãº¬ � ¸ ���«±�� â � Â.»¿´ � ¬¿»^Ãº¬�´B¾ÆÂQÃ �B±��T�=�B± Ãº´PÃ � ÂQÃ » Ãº¸-¬¿À¯°Ò® �X� ®;¸fÃº»�Á��ÉÂQÃ �T� Ã �~Ô a��äÄ¿Â�® µ Ãº»¿¾¿ÂQÃ �B±��T�
¸�¬ µ[� ¾¿»DÃº´ ±�� â � Â.» � ¬ ���4¼ ´B¸-´Ð®�¬ ���X� Ä �X� ¬¿¬>Ãº» µ.±�� ¬ÆÀ8Ãº´,Á

ô9�1Á 8 ¬Æ°Ò®�Â µ Ã¯² � ¸�¬ � Ãº¬ � ¬ µ Ã¶´ µ�± Ãº»¿¾ � Ãº´,Á³Ç�°É»>Ã �X�º¼ ´ � Â�Ã¯¾¿¬ �  �®�¸-» �T»H� Ã Ñ�� ´ � °mÃ ��¼7� ¬ ���4¼ ´B¸-´�´ ± ®�¾ � » » Ã¹Ä·Ã,Â ü
°Ò®�Â�²]Ãº» � ®¶¾¿¬¿»DÃ,Â.´ �?� ¬¿» �B± Ã�Â�¸�´ ½ ´§¸�¬� �® �  8Ãº»lÁ

ôºó1Á 8 ´ �?�T»H� ¸�´ ± ¸�¬ µ ¸-»DÃº¬ � � ��µ,µ ¸-»DÃº¬ � ¸�¬� 8Ãº´ � ¸-À �T� ¸4®�¬Ö´ �?� ¬¿» � Â�»�´ � ¬�»[Ãº¬�´B¾ÆÂQÃ �B±��T�-�B± Ã ¼º� ÂQÃ » Ãº¸-¬ÆÀ¯°
® ��� ®�¸ZÃº»
� ¬�»~ÂQÃ µ ®�²¹²]Ãº¬�» �T� ¸4®�¬¿´ � Â�Ã�¸-²�Ä � Ãº²]Ãº¬ � Ãº»lÁ

ô T Á��ÐÂQÃ �T� Ã � Ä·Ã,Â�¸-®1»¿¸ µ�� ¾�»¿¸ � ´ ¼ ´ � Ãº²�®�¬ �B± Ã�´ � °\Ã �(¼ ®�°ð®�Ä·Ã,Â �T� ¸4®�¬�´ � ¬¿» �B± Ã�´ �?�T� Ã�®�° �B± Ã�Ä �X� ¬ � Á Ï ¾¿»¿¸ �
´ µ ®�Ä�Ãu²¹¸4À ±z�d» Ã«»>Ã À ¬DÃº» »1¼ ´�¾ µ�± ¸�¬Æ°
®�Â.² �T� ¸4®�¬ � ´ �B± Ã ±�� â � Â�» � ¬ ���-¼ ´B¸�´ Ñ ¸-»>Ãº¬ � ¸ À Ãº» � Ã � »¿¸-¬ÆÀ§¸-¬¿»�¸ µ[�T� ®�Â�´
®�°ðÂ�¸�´ ½'ÑQ� ¬¿»ËÄ � ´ � ¸-¬ µ ¸�»DÃº¬ � � ��µ,µ ¸�»DÃº¬ � ¸�¬� 8Ãº´ � ¸-À �T� ¸4®�¬¿´,Á

ô û Á 8 ´ �?�T»H� ¸�´ ±¶µ ®�²¹²½¾¿¬¿¸ µ[�T� ¸4®�¬ µ.±�� ¬¿¬DÃ � ´§¸�¸ �B±��B± Ã´B¾ÆÂBÂB®�¾�¬¿»¿¸-¬ÆÀ µ ®�²¹²½¾¿¬¿¸ �(¼¹� ¬¿»¯Ä¿ÂB®; 1¸-»>Ã � Ä¿Ä¿Â�®�Ä¿Â�¸ �T� Ã
¸�¬Æ°
®�Â.² �T� ¸4®�¬~°Ò®�Â » Ã �.� Ã,Â�»DÃ µ ¸�´B¸4®�¬Ë² �T½ ¸-¬ÆÀ »1¼~µ ®�²¹²½¾¿¬¿¸ ��¼È� Ã � »DÃ,Â�´ � ¬¿»Î¸-¬Æ°Ò®�Â�² �T� ¸4®�¬ � ®AÃº²]Ã,ÂBÀ8Ãº¬ µ!¼
Â�Ãº´ÃÄK®�¬¿»DÃ,Â�´ � ¬¿» �B± ÃÕ²�Ãº»¿¸ µ[��� Ãº´ �?�T»H� ¸-´ ± ²]Ãº¬ � Áb�É®Ü®�Â.»¿¸-¬ �T� ÃÆ¸�¸ �B± �B± ÃÕ´B¾ÆÂBÂB®�¾�¬¿»¿¸-¬ÆÀ µ ®�²¹²�¾�¬¿¸ �(¼
� ®ÈÄ¿ÂB®; 1¸-»>Ã¶¸-¬Æ°Ò®�Â�² �T� ¸4®�¬ � ¬�» � ´B´B¸�´ �?� ¬ µ Ã¯¸�¬^Ãº´ �?�T»H� ¸�´ ± ¸-¬ÆÀFÃ!ê·Ã µ�� ¸Ã 8ÃcÃº²]Ã,ÂBÀ8Ãº¬ µ!¼ Ä¿Â�Ã,Ä � ÂQÃº»¿¬DÃº´�´ � ¬¿»
Â�Ãº´ÃÄK®�¬¿´PÃ�²]Ã � ´�¾ÆÂQÃº´,Á�� ± Ãº´PÃ�²]Ã � ´B¾¿ÂQÃº´u´ ± ®�¾ � »¹¸�¬ µ[� ¾¿»DÃ � ¸ � Â.¬¿¸-¬ÆÀ�´B¸-ÂQÃº¬¹®�ÂÉ® �B± Ã,ÂÐ¬Æ® � ¸ À'µ[�T� ¸4®�¬¶®�° � ¬Ãº²�Ã,ÂBÀ8Ãº¬ µ!¼�� ¬¿» µ ¸ � ¸Xâ6Ãº¬Ë¸-¬Æ°Ò®�Â�² �T� ¸4®�¬ �T» ®�¾ � ¸ ±��T�*� ®¶»Æ®¶¸�¬ �B± Ã µ[� ´PÃ�®�° � ¬eÃº²]Ã,Â�À8Ãº¬ µ!¼ Á

c Þ.d°äzßTëpñÊä�ë°Ý�êHë�ìÏò\ÞFñöñ¾å�ëpÛWÝCàVáôàÁ���Ã � ÄK® � ¸ µ!¼ ¸�¸ �B± ÂQÃº´ÃÄ·Ã µ��*� ®¶´ � °\Ã �(¼�� ¬�»FÃº¬¿´B¾ÆÂQÃ �B±H�T���B± Ã�ÄK® � ¸ µ!¼ ¸-´�Ãº¬Æ°Ò®�Â µ Ãº»�Á
�1Á 8 ´ �?�T»H� ¸�´ ±³µ ®�²¹²�¾�¬¿¸ µ[�T� ¸4®�¬ µ.±�� ¬¿¬DÃ � ´*¸�¸ �B±~±�� â � Â.»Æ®�¾¿´�¸-¬�»¿¾¿´ � Â ¼ ¸-¬ �B± Ã µ ®�²¹²½¾¿¬¿¸ �(¼ Á
ó1Á 8 ´ �?�T»H� ¸�´ ±�� ¬�»ç²�®�¬¿¸ � ®�Â�¸-¬Æ°Ò®�Â�² �T� ¸-®�¬ µ.±�� ¬¿¬DÃ � ´ �T» ®�¾ �-�B± Ã�Â�¸�´ ½ ´¸-¬ �B± Ã µ ®�²¹²½¾¿¬¿¸ �(¼ Áe�Ð® �X� Ã µ��¶� ¬¿»
»�¸-´B´PÃº²¹¸�¬ �T� Ã�¸�¬Æ°
®�Â.² �T� ¸4®�¬è®�¬ ±H� â � Â�»¿´ Ñ��B± Ã³²�Ã � ´B¾ÆÂQÃº´ µ ¸ � ¸Xâ6Ãº¬¿´ µ[� ¬ �?�T½ Ã � ®çÄ¿ÂB® � Ã µ��P�B± Ãº²¹´PÃ �  8Ãº´ Ñ
� ¬�»�¸ ±��T�*� ®¶»¿®¶¸-¬ µ[� ´PÃ�®�° � ¬eÃº²�Ã,ÂBÀ8Ãº¬ µ!¼

T Á 8 ¬ µ ®�¾ÆÂ � À8Ã µ ¸ � ¸Ãâ6Ãº¬¿´ � ® �?�T½ Ã¯ÂQÃº´ÃÄK®�¬¿´B¸ » ¸ � ¸ ��¼ °Ò®�Â �B± Ãº¸4Â�®;¸�¬Õ´ � °\Ã �(¼¾� ¬¿» � ®oÃº¬ µ ®�¾ÆÂ � À8Ã � ® µ[����Ñ ´ �?�T� Ã Ñ
� ¬�»~°mÃº»>Ã,Â ��� À�®� 8Ã,Â.¬¿²]Ãº¬ ��� ®¶»Æ® �B± Ã �B± ¸-¬ÆÀ�´§¬>Ã µ Ãº´B´ � Â ¼È� ®¹Ä¿Â�® � Ã µ����B± Ãº²~Á

û Á 8 ¬ µ ®�¾ÆÂ � À8Ã �B± Ã=Ãº´ �?�T»H� ¸�´ ± ²]Ãº¬ � ®�° �¯µ ®�²¹²�¾�¬¿¸ �(¼ ´ � °mÃ ��¼Îµ ®�²¹²¹¸ �.� Ã6Ã � ¬�» � ®�Â � ´ � °\Ã �(¼ ®�² » ¾¿»�´B² � ¬
® ]�µ Ã �B±��T� ¸�´§¬Æ® � Ã � Ã µ�� Ãº» » ¾ � ÂQÃ,Ä¿ÂQÃº´QÃº¬ � ´ �B± Ã�Ä�¾ »H� ¸ µ ¸�¬~´ � °mÃ ��¼Ûü Â�Ã �X�T� Ãº»È»>Ã µ ¸-´B¸4®�¬~² �T½ ¸-¬ÆÀÆÁ

�1Á 8 ¬¿´B¾ÆÂ�Ã �B±��T� ´ � °\Ã �(¼�µ ®�¬ � ÂB® � ´ � ÂQÃ§¸-¬�Ä �X��µ Ã » Ã,°
®�ÂQÃ � Ä¿Ä¿ÂB®; 1¸�¬ÆÀ�¬DÃ[¸�»DÃ[ 8Ã � ®�Ä�²]Ãº¬ � ¸-¬ ±�� â � Â�»Æ®�¾�´ � Â�Ã � ´ Ñ
� ¬�»×¸4°§¬Æ® � Ê\Ã�ÁjÀÆÁ Ñ ¸�¬ � »DÃºå1¾ �T� Ã¶ÂB® � »�´ Ñîµ ®�²¶²�¾¿¬�¸ µ[�T� ¸4®�¬ µ.±�� ¬¿¬DÃ � ´ Ñ Ãº²]Ã,Â�À8Ãº¬ µ!¼ ÂQÃº´ÃÄK®�¬¿´QÃ�° ��µ ¸ � ¸ � ¸:Ãº´.Ì Ñ
�B± Ãº¬·Ä�Ã,Â ±�� Ä�´�² �T½ ÃË»DÃ[ 8Ã � ®�Ä·Ã,Â�´�Ä �º¼ °
®�Â �B± Ãº²ËÁf�É®�¬¿´�¸-»DÃ,Â�ÂQÃºå1¾¿¸4Â�¸-¬¿ÀÈ»DÃ[ 8Ã � ®�Ä·Ã,Â�´ � ®ÕÄ�ÂB®� r¸-»DÃ � ¬
� ¬ ���4¼ ´�¸-´�®�° �B± ÃÎ¸-²�Ä ��µ�� ®�°¬>Ã[¸ß»DÃ[ 8Ã � ®�Ä�²�Ãº¬ � ®�¬ �B± ÃÎ´ � °\Ã �(¼ ®�° �B± Ã µ ®�²¹²½¾¿¬¿¸ �(¼ ÁOg�¸4ÂQÃ~®�¾ � ´B¸-»DÃ
µ ®�¬�´B¾ �Ã�?� ¬ � ´ � ®�Ã[  ��� ¾ �T� Ã �B± Ãº´PÃ�¸-²¹Ä ��µ���� ¬ ���4¼ ´PÃº´�¸4°î´B¾ µ.± Ã!Ý1Ä·Ã,Â � ¸�´PÃ�¸-´§¬Æ® ���   � ¸ �X�T»H� Ã � ® µ[���X�4¼ Á

EÜÁ 8 ´ �?�T»H� ¸�´ ±�� ¬AÃº²]Ã,ÂBÀ8Ãº¬ µ!¼ Ä¿ÂQÃ,Ä � Â�Ãº»¿¬DÃº´B´ëÄ �X� ¬ � ¬¿»¶Â�Ã ü Ã[  ��� ¾ �T� Ã�¸ � Ä·Ã,Â�¸4®r»¿¸ µ[���X�-¼�� ®�»DÃ � Ã,Â�²¹¸-¬>Ã�¸4°l¸ � ¸-´
¾¿Ä � ®¶» �T� Ã�Á«ÇY¬ µ[� ¾�»DÃÄ¿ÂB® µ Ãº»¿¾ÆÂQÃº´Ð°Ò®�Â µ ®1®�Â�»¿¸-¬ �T� ¸-®�¬ � ²�®�¬ÆÀ�Ãº²]Ã,Â�À8Ãº¬ µ!¼ ÂQÃº´ÃÄK®�¬¿»DÃ,Â�´ºÁ

_1Á�Ó �X� ¬ � Ãº²�ÄK®�Â � Â ¼ ²]Ã � ´�¾ÆÂQÃº´§°Ò®�Â � »¿»¿¸ � ¸4®�¬ ��� ² � ¬ÆÄK®�¸ZÃ,Â�¸-¬FÃº²�Ã,ÂBÀ8Ãº¬ µ ¸:Ãº´
Á Á
Ï
µ å1¾¿¸4ÂQÃ � »DÃºå1¾ �T� ÃjÃºå1¾¿¸4Ä'²]Ãº¬ �

ô�`rÁ�ÓëÂB®� r¸-»DÃ�»¿Â�¸ �X� ´ � ¬¿»eÃº¬�´B¾ÆÂQÃ ��� Ã,Â � ¸-¬ÆÀ � ¬¿» µ ®�²¹²½¾¿¬¿¸ µ[�T� ¸4®�¬ µ�±H� ¬¿¬DÃ � ´#Ã!ÝÆ¸-´ ��� ¬�» � ÂQÃ�®�Ä·Ã,Â �T� ¸4®�¬ ���
ô�ôàÁ��ÙÂ � ¸-¬FÃº²�Ã,ÂBÀ8Ãº¬ µ!¼ ÂQÃº´ÃÄK®�¬¿»>Ã,Â�´
ô9�1Á 8 ¬¿´B¾ÆÂ�Ã � Â � ¬¿´ÃÄK®�Â �?�T� ¸4®�¬ � ¬�»~® �B± Ã,Â�° ��µ ¸ � ¸ � ¸SÃº´#Ã!Ýr¸-´ � °
®�Â � ¬/Ãº²]Ã,ÂBÀ8Ãº¬ µ!¼
ôºó1Á���Ã � ¾¿Ä�°Ò®�Â�² ���Kµ ®�²¹²½¾¿¬¿¸ µ[�T� ¸4®�¬¿´ » Ã � ¸ZÃ6Ãº¬eÃº²]Ã,ÂBÀ8Ãº¬ µ!¼ ÂQÃº´ÃÄK®�¬¿»>Ã,Â�´�Êhg�®�´ÃÄ�¸ �?����Ñ ÓÙ® � ¸ µ Ã Ñi� ¸-ÂQÃ À À ±z� Ã,Â�´ Ñ

�§¸ � ¸ µ�± Ãº²¯Ì.Á 8 ´ �?�T»F� ¸-´ ± Ãº²]Ã,Â�À8Ãº¬ µ!¼ Ä �X� ¬¿´ � ¬¿»~²�Ã � ¬¿´ � ®¹Ä·Ã,Â�¸-®1»¿¸ µ[���X�4¼ ¾ÆÄ�» �T� Ã �B± Ãº²~Á



¨�¨�ªÃ¨�¨�ª�¥>j-£"¥§¦�¯���¥ �P¤H¢�¬¼¡����¼£Â¢�¦�¯.³k���-³\�*6¾¡V¢-³c¤è�¼¯9¤�� ¤V¦�¢�^�¯9¤p¯�����¢�¬¿¢�¡�¡p¯�^�¥ �P¤�¢���¢�¬�"³Ð¯?³Æó�� û
a¬>Ã �B± ¸�¬ÆÀ � ®Ö¬Æ® � Ã³°
Â�®�² �B± ¸-´TÃ!Ý � ²�Ä � Ã¯¸-´ �B±��T� ² � ¬ ¼ ®�° �B± Ã�ÂQÃ µ ®�²¹²]Ãº¬�» �T� ¸4®�¬¿´ � ÂQÃ~´B¸-²¹Ä �4¼ À�®Ü®r»

´ � °\Ã �(¼ ² � ¬ � À8Ãº²]Ãº¬ � Ä¿Â ��µ�� ¸ µ Ãº´ºÁFl ± ¸ � Ã �B± ¸�´�Ä � Â � ¸ µ ¾ ��� Â�Ã!Ý � ²¹Ä � ÃË¾¿´PÃº» � ´ ¼ ´ � Ãº² �B±��T� ¸ � ´�»DÃ[ �®�¸-»�®�°
´ �?� ¬¿» � Â�»È´ � °mÃ ��¼ Ä¿Â ��µ�� ¸ µ Ãº´ µ ®�²¶²�®�¬ � ®�²¹®�´ � ¸-¬¿»¿¾¿´ � Â�¸:Ãº´ Ñ ² � ¬ ¼º��µ,µ ¸�»DÃº¬ � ¸-¬z 8Ãº´ � ¸4À �T� ¸4®�¬�´ µ ®�¬ µ[� ¾¿»DÃ �B±��T�
´ �?� ¬¿» � Â�»Ë´ � °\Ã �(¼ ² � ¬ � À8Ãº²]Ãº¬ � Ä¿Â ��µ�� ¸ µ Ãº´�¸ZÃ,ÂQÃ�¬¿® � ® » ´PÃ,Â� 8Ãº»�ÁÖ� ± ¸-´§° ��µ�� ÄK®�¸-¬ � ´ � ® � À�ÂQÃ �T� ®�Ä¿ÄK®�Â � ¾¿¬¿¸ ��¼
� ®½Ä¿ÂQÃ[ 8Ãº¬ �Ö��µ,µ ¸-»>Ãº¬ � ´Ð´B¸-²¹Ä �4¼\»Ü¼ Ãº´ �?�T»F� ¸-´ ± ¸�¬ÆÀ�´ �?� ¬¿» � Â.»¯´ � °\Ã �(¼�µ ®�¬ � Â�® � ´u¾�´B¸-¬ÆÀ �B± Ã � Ã µ.± ¬¿¸-å1¾DÃº´É»DÃº´ µ Â�¸ » Ãº»
¸-¬ �B± ¸-´ » ®1® ½ Á�l ± ¸ � Ã=¸ZÃZ¸ � ¬ ��� ® � Ã � Â�¬ � ´�²�¾ µ.±Æ� ´�ÄK®�´B´�¸ »H� Ã�°ÒÂB®�²	Ã ��µ�±Æ� ®�´B´ Ñ Ä¿ÂQÃ[ 8Ãº¬ � ¸-¬ÆÀ �B± Ã � ®�´B´PÃº´�¸-¬
�B± Ã À Â�´ � Ä �X��µ Ã�¸�´ � ²�¾ µ�±�» Ã �.� Ã,Â�´ � Â �T� Ã,À ¼È�B±�� ¬�¸ � ¸ � ¸-¬ÆÀ � ® � Ã � Â�¬~°ÒÂB®�²é®�¾ÆÂ�²¶¸-´ �?�T½ Ãº´,Á

� ± Ãº´PÃ�ÂQÃ µ ®�²¶²]Ãº¬¿» �T� ¸4®�¬�´ � ¬�» �B± ®�´QÃ�ÂQÃº´�¾ �Ã� ¸-¬ÆÀ�°ÒÂB®�² ® �B± Ã,Â �B± ®�ÂB®�¾ÆÀ ±H�4¼ ¸-¬z 8Ãº´ � ¸4À �T� Ãº» ��µ,µ ¸-»DÃº¬ � ´ ��� ´Ã®
Ä¿ÂB®; 1¸�»DÃ � ¬�Ã!Ý µ Ã �X� Ãº¬ � ÂQÃº´B®�¾ÆÂ µ Ã � ® � ´B´B¸-´ � ¸-¬�À8Ãº¬DÃ,Â �T� ¸�¬ÆÀ �B± Ã�´ ¼ ´ � Ãº²ì´ � °\Ã �(¼ Â�ÃºåÜ¾¿¸-ÂQÃº²]Ãº¬ � ´ � ¬¿» µ ®�¬�´ � Â � ¸-¬ � ´
°Ò®�Â�´B¸-²¹¸ �X� Â �(¼ Ä�Ãº´�®�°ð´ ¼ ´ � Ãº²¶´ � ¬¿»Ë¸-¬~»>Ãº´B¸4À�¬¿¸-¬¿À�¸�²�Ä¿ÂB®; 8Ãº»~´ � °mÃ ��¼Ëµ ®�¬ � Â�® � ´ � Â�¾ µ�� ¾ÆÂQÃº´,Á

m ¾¿´ � ¸-¬z 8Ãº´ � ¸4À �T� ¸�¬ÆÀ �B± Ã�¸�¬ µ ¸-»DÃº¬ � ®�Â ��µ,µ ¸-»>Ãº¬ � ¸-´ Ñ ®�° µ ®�¾ÆÂ.´PÃ Ñ ¬Æ® � Ãº¬Æ®�¾ÆÀ ± Áb}¥Ã µ ®�²¶²]Ãº¬¿» �T� ¸4®�¬�´u²½¾¿´ ��» Ã
¸-²�Ä � Ãº²]Ãº¬ � Ãº» � ® » Ã�¾¿´PÃ,°h¾ � Á�}¥Ãº´BÄ¡®�¬�´B¸ » ¸ � ¸ �(¼ ²½¾¿´ ��» Ã � ´B´B¸-À�¬DÃº»Ë°Ò®�ÂIÃº¬�´B¾ÆÂ�¸-¬¿À �B±��T�µ�±�� ¬ÆÀ8Ãº´ � ÂQÃ ��µ�� ¾ ���X�4¼
² � »DÃ�Á�ÇY¬ � »¿»�¸ � ¸4®�¬ Ñ °mÃ6Ãº» »F��µ?½Îµ.±�� ¬¿¬DÃ � ´�´ ± ®�¾ � » » ÃTÃº´ �?�T»H� ¸-´ ± Ãº» � ®~»DÃ � Ã,Â�²¹¸�¬DÃ=¸ ± Ã �B± Ã,Â �B± Ã½ÂQÃ µ ®�²¹²�Ãº¬ ü
» �T� ¸4®�¬�´ � ¬¿» µ�±H� ¬ÆÀ8Ãº´�¸ZÃ,ÂQÃ�´�¾ µ,µ Ãº´B´Ã°h¾ � ¸-¬³ÂQÃº»�¾ µ ¸-¬ÆÀ�Â�¸-´ ½ Á
Ë�Ë�Ì�Ë�Ë npo½¨��«�l�?©�ë ��K��ªqA÷��?©¨��§�l���'�� ��ß�srtAÞ�C14D �æ�Y��£ DÈ���§�¹�Y���B�� ���ªá�u�v+

�«�����ë ��æ�ì ���ªw&��K�B�
Ï
�Ã�B± ®�¾ÆÀ ± �

Ï
���Þ¸�´§¬DÃ[¸ Ñ ´PÃ[ 8Ã,Â ��� Ã[  ��� ¾ �T� ¸4®�¬¿´ ±H�  8Ã » Ã6Ãº¬Ë»Æ®�¬>Ã Ñ ²�®�´ �?�4¼È�  r¸ �T� ¸4®�¬ ü Â�Ã �X�T� Ãº»�Á

}�® » Ã,Â � Ï Â�¬Æ® � » Ñ ¸-¬ � ² � ´ � Ã,Â � ´ �B± Ãº´B¸�´�°Ò®�Â � ¾�¬¿»yx�¬¿¸Ã 8Ã,Â�´B¸ �(¼�Ñðµ ®�¬¿»¿¾ µ�� Ãº» � å1¾ ��� ¸ �?�T� ¸X 8Ã µ ®�²�Ä � Â.¸-´Ã®�¬
®�°��Xa

Ï
Ô � ¬¿»Ä�Q�

Ï
Ô Óí¸-¬ � ¬

Ï
¸4Â¿� Â �{z�µËÔ�� ¬ � À8Ãº²]Ãº¬ � Ê Ï � Ô Ì�® µ,µ ¾ÆÂBÂ�Ãº¬ µ ÃÎ¸-¬z 8Ãº´ � ¸4À �T� ¸4®�¬lÁ �Xa Ï Ô

Ê_� ¼ ´ � Ãº²¹¸ µ a µ,µ ¾ÆÂBÂQÃº¬ µ Ã Ï ¬ ���4¼ ´B¸-´ Ô Ã �B± ®1»¿® � ®�À ¼ Ìë¸-´«¾�´PÃº» »1¼\8 ¾ÆÂB® µ ®�¬ � ÂB® ��� ® � ¬ ���4¼ â6Ã Ï � Ô ¸-¬ µ ¸-»DÃº¬ � ´,ÁÙÇY¬Ï
Â�¬Æ® � » � ´ZÃ!ÝrÄ·Ã,Â�¸-²]Ãº¬ �,ÑQ� ¬~¸-¬ µ ¸-»DÃº¬ � ¸ � ´�¸�¬� 8Ãº´ � ¸-À �T� Ãº»Ë¾¿´B¸-¬¿Àa�Xa Ï Ô � ¬¿»º�Q�

Ï
Ô Ó � ¬¿» �B± Ã�¾¿´PÃ,°h¾ � ¬DÃº´�´u®�°Ã ��µ�± ¸�¬Î¸-»DÃº¬ � ¸4° ¼ ¸�¬ÆÀ¶´ ¼ ´ � Ãº²¹¸ µ�µ ®�¾¿¬ � Ã,Â�²]Ã � ´B¾ÆÂ�Ãº´-¸ � ´ µ ®�²�Ä � Â�Ãº»�Á�� ± Ã�ÂQÃº´�¾ �Ã� ´�´ ± ®�¸ZÃº» �B±��T� �Xa Ï Ô ¸-´ �

¾¿´PÃ,°h¾ �¡± Ãº¾ÆÂ�¸�´ � ¸ µ�� ¬�» � ÄK®�¸ZÃ,ÂB°h¾ �¡µ ®�²¹²�¾�¬¿¸ µ[�T� ¸4®�¬³»DÃ[ r¸ µ Ã » ¾ �Ö�B±��T� ¸ � ¸-´§¸fÃ �T½ ¸�¸ �B± ÂQÃº´ÃÄ·Ã µ���� ®]Ãº²]Ã,ÂBÀ8Ãº¬ �
Ä ± Ãº¬¿®�²]Ãº¬ �¹� ¬¿»È¬Æ®�¬ ü�� ¸�¬DÃ � Â�¸-¬ � Ã,Â ��µ�� ¸4®�¬¿´ºÁ��Xa Ï Ô »¿¸4Â�Ã µ�� ´ �B± Ã½¸-¬z 8Ãº´ � ¸4À �T� ®�Â � ® µ ®�¬¿´�¸-»DÃ,Â �B± Ã µ ®�¬ � Ã!Ý � ¸-¬
¸ ± ¸ µ�±Æ�B± Ã�Ã[ 8Ãº¬ � ´�® µ,µ ¾ÆÂ Ñ��B± Ã »F� ÂBÂ�¸:Ã,Â�´ �B±H�T� ° � ¸ � Ãº» Ñ&� ¬�» �B± Ã¹®�ÂBÀ � ¬�¸Ãâ �T� ¸4®�¬ ��� ° ��µ�� ®�Â�´½¸-¬z �® �  8Ãº» Ñ&» ¾ � ¬Æ® �
�B± Ã¯Ä¿ÂB® µ Ãº´B´PÃº´ �B±H�T��µ ÂQÃ �T� Ãº» �B± Ãº²©®�Â ± ®;¸ �B± ÃAÃº¬ � ¸-ÂQÃ¶´ ¼ ´ � Ãº² µ[� ¬è²¹¸-À�Â �T� Ã � ®;¸ � Â�» �B± Ã » ®�¾�¬¿» � Â�¸:Ãº´®�°
´ � °\Ã�®�Ä·Ã,Â �T� ¸4®�¬�ÁbÇY¬ µ ®�¬ � Â � ´ �,ÑF�B± Ã � ¾ �B± ®�Â µ ®�¬ µ[� ¾¿»DÃº´ ý

���
Ï
Ô Óã»¿¸4ÂQÃ µ�� ´ �B± ÃÚ¸�¬� 8Ãº´ � ¸-À �T� ®�Â³²¹®�ÂQÃÈ»DÃ6Ã,Ä �4¼ ¸-¬ � ® �B± ÃÚ²]Ã µ�±�� ¬�¸-´B² ®�° �B± ÃÚ¸�¬ � Ã,Â ��µDü

� ¸-®�¬¿´ » Ã � ¸fÃ6Ãº¬·´ ¼ ´ � Ãº² µ ®�²�ÄK®�¬DÃº¬ � ´ Ñ�� ¬¿» ± ®;¸é´ ¼ ´ � Ãº²¹´ � » � Ä � ®; 8Ã,Â � ¸-²]Ã�Á¼��� Ï Ô Ó ± Ã � Ä'´
¸�»DÃº¬ � ¸-° ¼��B± Ã µ ®�¬ � ÂB® � ´ � ¬¿» µ ®�¬¿´ � Â � ¸�¬ � ´�¬DÃ µ Ãº´�´ � Â ¼¼� ®~Ä¿ÂQÃ[ 8Ãº¬ � ¾�¬¿»DÃº´B¸4Â �T»H� Ã�¸�¬ � Ã,Â ��µ�� ¸-®�¬¿´ » Ã ü
� ¸fÃ6Ãº¬Ú´ ¼ ´ � Ãº² µ ®�²¹Ä¡®�¬>Ãº¬ � ´,Á���� Ï Ô Ó ��� ´B®¹»¿¸4ÂQÃ µ�� ´ �B± Ã�¸-¬z 8Ãº´ � ¸4À �T� ¸4®�¬ �B± ÂB®�¾ÆÀ ±�� ´ � Â�¾ µ�� ¾ÆÂ�Ãº»
� ¬ ���4¼ ´�¸-´�®�° �B± Ã¯¾ÆÄ¿Ä·Ã,Â � Ã[ 8Ã � ´�®�° �B± Ã¯´ ¼ ´ � Ãº² � ´ µ ®�¬ � ÂB® � ´ � Â�¾ µ�� ¾¿ÂQÃ Ñ ¸ ± ¸ µ�±è± Ã � Ä�´ � ®Ú¸�»DÃº¬ � ¸-° ¼
± ¸4À ±¾� Ã[ 8Ã � ´ ¼ ´ � Ãº²¹¸ µ�µ ®�¾¿¬ � Ã,Â.²]Ã � ´B¾ÆÂQÃº´ºÁ¹� ± Ã�À � ® »H��� Ï � Ô ´ ¼ ´ � Ãº²©¸-´�¾¿¬¿»>Ã,ÂBÀ�®�¸-¬ÆÀ � Ä·Ã,Â�¸4®r»
®�°Â � Ä'¸-» � Ã µ�± ¬Æ® � ®�À�¸ µ[����� ¬¿»áÄ¡® � ¸ � ¸ µ[���Ðµ�±�� ¬¿À8Ã�Á ÁºÁ,Á �B± Ã Ï � Ô ¸�´�²�®� r¸-¬ÆÀç°ÒÂB®�² µ Ãº¬ � Â ��� ¸Ãâ6Ãº»
± ¾¿² � ¬ µ ®�¬ � ÂB® ��� Ãº»ç´ ¼ ´ � Ãº²¹´ � ®È´PÃº²¹¸ ü�� ¾ � ®�² �T� Ãº»×»¿¸-´ � Â�¸ » ¾ � Ãº»Ú»DÃ µ ¸-´�¸4®�¬ç² �T½ ¸-¬ÆÀÆÁ4Á,Á,Á�ùnÃ �?� ¸ � Ãº»
¬>Ã[¸ ´ ¼ ´ � Ãº²¹¸ µ ²�®r»DÃ � ´ � ¸ ½ Ã���� Ï Ô Ó � ÂQÃ�¬Æ®;¸ò¬DÃ µ Ãº´�´ � Â ¼\� ®�Ä¿ÂQÃ[ 8Ãº¬ � ¾¿¬¿»>Ãº´B¸4Â �T»H� Ãu¸-¬ � Ã,Â ��µ�� ¸4®�¬¿´
» Ã � ¸fÃ6Ãº¬³¬Æ®�Â�² ���X�4¼ °h¾¿¬ µ�� ¸-®�¬¿¸-¬ÆÀ�´ ¼ ´ � Ãº² µ ®�²�ÄK®�¬DÃº¬ � ´ � ¬¿» � ®½¾¿¬�»DÃ,Â�´ �?� ¬¿» µ.±�� ¬ÆÀ8Ãº´É®� 8Ã,Â � ¸-²�Ã
¸�¬~¸-¬ µ ÂQÃ � ´B¸�¬ÆÀ �4¼¯µ ®�²¹Ä � Ã!Ý Ï � Ô ´ ¼ ´ � Ãº²¹´,Á

Ó � ¾ �}| Ã � ´Ã®�¬ Ñ ¸-¬ � ¬Æ® �B± Ã,Â � ¾¿¬¿»~x�¬¿¸Ã 8Ã,Â�´B¸ �(¼ ² � ´ � Ã,Â � ´ �B± Ãº´B¸�´ Ñ ¾¿´PÃº»Ê��� Ï Ô Ó � ¬¿»y� Ï ��� � ® � ¬ ���4¼ â6Ã
�B± Ã µ Â � ´ ± ®�°Z�É®�² � ¸4Â û ô Á ô �T��� Ã!ÝÆ¸-¬ÆÀ � ®�¬ Ñ�� Ãº¬ � ¾ µ?½1¼ ®�¬ Ï ¾ÆÀ�¾¿´ � ��E Ñ �6`�`�� Ñ ¸ ± Ãº¬ �B± Ã§Ä�¸ � ® � ´ � ®1® ½ ®àê³°ÒÂB®�²
�B± ÃZ¸�ÂB®�¬ÆÀ¯Â�¾¿¬z¸ ��¼ ÔNôºó�E Õ Á�� ± Ã ��µ,µ ¸-»DÃº¬ �,Ñ ®�° µ ®�¾ÆÂ.´PÃ Ñ¡±H� ´ » Ã6Ãº¬ �B± ®�ÂB®�¾ÆÀ ±��4¼ ¸-¬z 8Ãº´ � ¸4À �T� Ãº» »1¼��B± Ã | ���$��Á
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| Ã � ´Ã®�¬ µ ®�¬ µ[� ¾¿»>Ãº´ �B±��T�È�B± Ã | ���$��Â�Ã,Ä¡®�Â � ¬ � Â�ÂB®�¸ �-¼è�?� ÂBÀ8Ã � Ãº» µ[� ¾¿´PÃº´ � ¬¿»÷ÄK® � Ãº¬ � ¸ ��� ´Ã® � ¾ � ¸4®�¬�´,Á | ®
ÂQÃ µ ®�²¹²�Ãº¬¿» �T� ¸4®�¬¿´�¸fÃ,ÂQÃ�Ä�¾ � °
®�Â �B±�� ® µ ®�ÂBÂQÃ µ����B± Ã�¾¿¬¿»>Ã,Â �4¼ ¸-¬ÆÀ�´ � °mÃ ��¼Ëµ ®�¬ � ÂB® � ´ � Â�¾ µ�� ¾¿ÂQÃ Ñ ¸ ± ¸ µ.± °
®�´ � Ã,ÂQÃº»
Ä¿ÂB® µ Ãº´B´É²�®r»DÃ � ¸-¬ µ ®�¬¿´B¸-´ � Ãº¬ µ ¸:Ãº´ Ñ ¸-¬ � »DÃºåÜ¾ �T� Ã � ¬¿»¯» ¼ ´Ã°Ò¾�¬ µ�� ¸4®�¬ ���¿µ ®�¬ � ÂB® �Â��µ�� ¸4®�¬¿´ Ñ�� ¬�»¶¾¿¬DÃº¬¿°
®�Â µ Ãº»�´ � °\Ã �(¼
µ ®�¬¿´ � Â � ¸-¬ � ´ºÁ�� ± Ãe� Ï ��� � ¬ ���4¼ ´B¸-´ Ñ ®�¬ �B± Ã½® �B± Ã,Â ±�� ¬¿» Ñ ¾¿¬ µ ®� 8Ã,ÂQÃº» �B± Ãº´PÃ�¾¿´PÃ,°h¾ ��� Ã[ 8Ã,Â�´�°
®�ÂVÃ � ¸�²¹¸-¬ �T� ¸-¬¿À
°h¾ � ¾ÆÂQÃ � ®�´B´ºÁ

Ô Ô¼� À�À�¸:Ã �B± Ãº´B¸-´ �¿� ÂQÃ �B± Ã,ÂQÃ µ ®�²�Ä � Â�¸-´Ã®�¬¿´x� Õ
Ë�Ë�Ì�Ë�� 14�\?=?ñ�§��&
ÇY¬ �B± ¸-´ µ.±�� Ä � Ã,Â ÑÐ�B± Ã�Ä¿ÂB® µ Ãº´B´b°Ò®�ÂëÄ·Ã,ÂB°Ò®�Â�²¹¸-¬ÆÀ ��µ,µ ¸-»>Ãº¬ �Ö� ¬ ���4¼ ´B¸-´«¾¿´�¸-¬ÆÀ���� Ï Ô Ó � ´ �B± Ã »F� ´B¸-´«¸-´ë»DÃº´ µ Â�¸ » Ãº»
� ¬¿»È¸ �X� ¾¿´ � Â �T� Ãº»Ë¾¿´B¸�¬ÆÀ �¯µ.± Ãº²¹¸ µ[��� Ä �X� ¬ ����µ,µ ¸-»>Ãº¬ ��� ´ � ¬[Ã!Ý � ²¹Ä � Ã�Á�� � ®�Ä¿Ä'¸-¬ÆÀ �B± Ã � ¬ ���4¼ ´B¸-´ �T���B± Ã � ®�¸ZÃ,Â
� Ã[ 8Ã � ´�®�° �B± Ã�´ � °\Ã �(¼Üü(µ ®�¬ � ÂB® � ´ � Â�¾ µ�� ¾¿ÂQÃ Ñ ¸-¬ �B± ¸-´ µ[� ´PÃ �T���B± Ã�Ä ±Ü¼ ´B¸ µ[���lµ ®�¬ � Â�® � ´ � ¬¿» �B± Ã�Ä �X� ¬ � ®�Ä�Ã,Â �T� ®�Â�´ Ñ
Ä¿ÂB®; 1¸�»DÃº´ � »�¸-´ � ®�Â � Ãº» � ¬¿»×¸-¬ µ ®�²�Ä � Ã � Ãa r¸:Ã[¸ ®�° �B± Ã µ[� ¾¿´ �T� ¸Ã 8Ã�° ��µ�� ®�Â�´�¸�¬ �B± Ã � ®�´B´,Á��u® �B±ö��» Ã �.� Ã,Â�¾¿¬ ü
»DÃ,Â�´ �?� ¬¿»¿¸-¬ÆÀ�®�°&¸ ±Ü¼��B± Ã ��µ,µ ¸�»DÃº¬ � ® µ,µ ¾ÆÂBÂ�Ãº» � ¬�» ± ®�¸ � ®�Ä¿ÂQÃ[ 8Ãº¬ � °h¾ � ¾ÆÂQÃ�®�¬DÃº´§¸-´ZÃº¬ ±�� ¬ µ Ãº»È¸�¸ �B±�� ²�®�ÂQÃ
µ ®�²�Ä � Ã � Ã � ¬ ���4¼ ´B¸-´ºÁ Ï ´ �B± ÃTÃº¬ � ¸4ÂQÃ ��µ,µ ¸-»DÃº¬ � Ä¿Â�® µ Ãº´B´ » Ã µ ®�²]Ãº´ » Ã �.� Ã,Â¾¿¬¿»>Ã,Â�´ � ®1®1» Ñ ¸�¬¿»¿¸Ã r¸-»¿¾ ��� ²¹¸�´ �?�T½ Ãº´
� ¬¿» ��µ�� ¸-®�¬¿´ � ´B´B¾�²]Ã � ²�¾ µ�±¹� Ãº´�´«¸-²�ÄK®�Â �?� ¬ � ÂB® � Ã�¸-¬ µ ®�²�Ä � Â�¸-´Ã®�¬ � ® �B± Ã§ÂB® � Ã§Ä �X��¼ Ãº» »1¼Z�B± Ã�Ãº¬z r¸4ÂB®�¬¿²]Ãº¬ �
� ¬¿» µ ®�¬ � Ã!Ý � ¸�¬a¸ ± ¸ µ.±a�B± Ãº¸4ÂÉ»DÃ µ ¸-´B¸-®�¬¿´ � ¬¿» µ ®�¬ � ÂB® �°��µ�� ¸4®�¬¿´ �?�T½ Ã�Ä �X��µ Ã�Á�l ±��T� ² �º¼¹� ®Ü® ½a� ¸ ½ Ã � ¬�Ã,ÂBÂB®�Âu®�ÂÃ[ 8Ãº¬³¬DÃ,À � ¸4À8Ãº¬ µ Ã »1¼a�B± Ã � ®�¸ ü�� Ã[ 8Ã � ®�Ä·Ã,Â �T� ®�Â�´ � ¬¿» µ ®�¬ � Â�® �X� Ã,Â�´Ð² ��¼�� Ä¿Ä·Ã � Âu²½¾ µ�± ²�®�Â�Ã�ÂQÃ � ´B®�¬ �T»H� Ã�À�¸Ã 8Ãº¬
�B± Ã�°Ò¾ ��� Ä�¸ µ�� ¾ÆÂ�Ã�Á�Ç�¬ � »¿»¿¸ � ¸-®�¬ Ñ'µ.±�� ¬ÆÀ8Ãº´ �T���B± Ã � ®;¸fÃ,Â � Ã[ 8Ã � ´�®�° �B± Ã�´ � °\Ã �(¼Üü(µ ®�¬ � ÂB® � ´ � Â�¾ µ�� ¾ÆÂQÃ�®�° � Ãº¬ ±��  8Ã
²½¾ µ�±�� Ãº´B´ �T» ¸ � ¸ �(¼¿� ®¶¸-²�Ä ��µ��*�B± Ã µ[� ¾¿´ ��� ° ��µ�� ®�Â�´�¸-¬~² � ÅÃ®�Â ��µ,µ ¸-»DÃº¬ � ´ �B±�� ¬ �B± ®�´PÃ �T��± ¸4À ± Ã,Â � Ã[ 8Ã � ´,ÁÏ

�����X�*� Ã[ 8Ã � ´ Ñ °Ò® µ ¾¿´�¸-¬ÆÀÖ®�¬ � ´B´PÃº´�´B¸-¬ÆÀ »H��� ²]Ã~°
®�Â �B± Ã ��µ,µ ¸-»DÃº¬ � »Æ®ÖÃº´¹¬Æ® � Ä�ÂB®� r¸-»DÃ �B± ÃÈ¸-¬Æ°Ò®�Â�² �T� ¸4®�¬
¬DÃ µ Ãº´B´ � Â ¼è� ®×Ä¿Â�Ã[ 8Ãº¬ � °Ò¾ � ¾ÆÂQÃ ��µ,µ ¸-»>Ãº¬ � ´,Á Ï µ,µ ¸-»DÃº¬ � ´ � ÂQÃ µ ®�²�Ä � Ã!Ý�Ä¿ÂB® µ Ãº´B´PÃº´ � ¬¿» ¾¿¬�»DÃ,Â�´ �?� ¬¿»�¸-¬ÆÀ �B± ÃÃº¬ � ¸4ÂQÃÄ¿ÂB® µ Ãº´B´Ð¸-´É¬DÃ µ Ãº´B´ � Â ¼�� ®�Ä¿ÂB®; 1¸-»>Ã�ÂQÃ µ ®�²¶²]Ãº¬¿» �T� ¸4®�¬�´ �B±H�T��� Â�Ã�À�®�¸�¬ÆÀ � ® » ÃnÃ!ê�Ã µ�� ¸X 8Ã�¸-¬¯Ä¿ÂQÃ[ 8Ãº¬ � ¸-¬ÆÀ
���X� ÂBÀ8Ã¹¬1¾¿² » Ã,Â�®�° ��µ,µ ¸-»DÃº¬ � ´ � ¬�»ç¬Æ® � ÅÃ¾�´ � Ä¿ÂQÃ[ 8Ãº¬ � ¸-¬ÆÀ �B± Ã¹´ ¼ ²�Ä � ®�²¶´�¸-²�Ä � ¸ µ ¸ � ¸-¬ � Ä � Â � ¸ µ ¾ �X� Â�´PÃ � ®�°Ã[ 8Ãº¬ � ´,Á�� ± Ã,ÂQÃ�¸-´ � ®Ü®³²½¾ µ�± ÂQÃ,Ä·Ã � ¸ � ¸4®�¬Ë®�° �B± Ã�´ � ²]Ã µ[� ¾�´PÃº´�®�° ��µ,µ ¸-»DÃº¬ � ´�¸-¬È²�®�´ � ¸-¬¿»¿¾�´ � Â�¸:Ãº´,Á]l^Ã�¬DÃ6Ãº»
� ®¶¸-²¹Ä¿ÂB®� 8Ã�®�¾¿Â �T» ¸ � ¸ �(¼�� ® � Ã � Â�¬~°ÒÂB®�² �B± Ã�Ä � ´ � Á

ÇY²�Ä¿ÂB®; 1¸�¬ÆÀ ��µ,µ ¸-»>Ãº¬ � ¸-¬z 8Ãº´ � ¸4À �T� ¸4®�¬�² ��¼ ÂQÃºå1¾¿¸4ÂQÃ � Â � ¸-¬¿¸�¬ÆÀ ��µ,µ ¸-»DÃº¬ � ¸-¬z 8Ãº´ � ¸4À �T� ®�Â�´ð¸-¬½´ ¼ ´ � Ãº²¹´ �B± ¸-¬ ½ ¸-¬ÆÀ
� ¬¿»�¸-¬ �B± Ã ��¼ Ä·Ãº´�®�°nÃº¬� r¸4ÂB®�¬�²]Ãº¬ �?���*� ¬�» » Ã ±H�  r¸4®�Â�´ ±�� Ä�¸-¬¿ÀÈ° ��µ�� ®�Â�´ � ® µ ®�¬�´B¸-»DÃ,Â�»¿¾ÆÂ.¸-¬ÆÀ � ¬ � ¬ ���4¼ ´B¸-´ Ñ
´Ã®�²]Ã�®�°c¸ ± ¸ µ�±¿� ÂQÃ�»�¸-´ µ ¾¿´B´QÃº»¶¸-¬ �X�T� Ã,Â µ�±�� Ä � Ã,Â.´,Á�� ®1® � ´ � ® � ´B´B¸-´ � ¸-¬ �B± Ã � ¬ ���-¼ ´B¸�´ Ñ Ä � Â � ¸ µ ¾ �X� Â �-¼ À�Â � Ä ± ¸ µ[���
ÂQÃ,Ä¿Â�Ãº´PÃº¬ �?�T� ¸-®�¬¿´ �B±��T� ¸ �X� ¾�´ � Â �T� Ã³¸-¬ � Ã,Â ��µ�� ¸4®�¬¿´ � ¬¿» µ[� ¾¿´ ��� ¸ �(¼�Ñ ¸�¸ �X�É± Ã � ÄlÁy�Ð¾ � ®�° � Ãº¬ �B± Ã � ¸-²¹¸ �?�T� ¸-®�¬¿´�®�°
��µ,µ ¸-»DÃº¬ � ÂQÃ,ÄK®�Â � ´½»Æ®È¬Æ® � ´ � Ãº² °ÒÂB®�² �B± Ã�´�¸-¬ µ Ã,ÂQÃAÃ!ê¡®�Â � ´�®�° �B± Ã�¸�¬� 8Ãº´ � ¸-À �T� ®�Â�´ » ¾ � °
ÂB®�²ÿÄK® � ¸ � ¸ µ[���§� ¬¿»
® �B± Ã,ÂÐÄ¿ÂQÃº´�´B¾ÆÂQÃº´ � ® � ¸-²¹¸ ���B± Ã µ[� ¾¿´ ��� ° ��µ�� ®�Â�´§¸-»>Ãº¬ � ¸ À Ãº» � ® �B± ®�´PÃ �T�§�B± Ã � ®�¸ZÃ,Â � Ã[ 8Ã � ´ë®�° �B± Ã�² � ¬ � À8Ãº²]Ãº¬ �
®�Â¶ÄK® � ¸ � ¸ µ[���Ð± ¸:Ã,Â � Â µ.±Û¼ Á��É®�² »H�T� ¸-¬ÆÀ �B± Ãº´PÃËÄ¿ÂQÃº´�´B¾ÆÂQÃº´�¸-´ » Ã ¼ ®�¬�» �B± ÃÎ´ µ ®�Ä·ÃË®�° �B± ¸�´ » ®Ü® ½ Á }¥Ãº²¹®� r¸-¬ÆÀ
»H�X� ²�Ã�°ÒÂB®�² �B± Ã�Ä¿ÂB® µ Ãº´B´�¸�¸ ��� ± Ã � ÄÖ´Ã®�²]Ã[¸ ±��T� Á Ô¼� ¬ � À8Ãº²]Ãº¬ ����� ´Ã® ±�� ´ � ® » Ã=Ãº»¿¾ µ[�T� Ãº» � ®Ë¾¿¬¿»>Ã,Â�´ �?� ¬¿»
�B±��T� ´ � °\Ã �(¼ Ä �º¼ ´ � ¬¿» Ñ ¸�¬ �B± Ã � ®�¬ÆÀ8Ã,Â � Ã,Â�² Ñbµ ®�´ � ´ � Ãº´�´ �B±�� ¬ �B± Ã � ®�´B´PÃº´ �B±��T� ÂQÃº´B¾ �Ã� °
ÂB®�² ¸ZÃ �T½ ´ � °\Ã �(¼
Ä¿ÂB®�À�Â � ²¹´ � ¬¿»Ë¸�¬ µ ®�²�Ä � Ã � Ã ��µ,µ ¸-»>Ãº¬ � ¸�¬� 8Ãº´ � ¸-À �T� ¸4®�¬¿´,Á
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«�¬®w¯�° Ã,± ¬X²X³Xw´wµ ±:Ã �¶$w·¸(´ Ã °¹(º6» Ã ´¼· ± �½ ±:Ã�¾ZÃ ²®º��¿Xº�½ ± ¬iÀ ± ´(�ÁXµ ± °�º6µ·Âµ(¯�Ã Ã�± ¬®² Ã ½ Ã ÃÄ¯�ÁÅ° Ã ¬Æ´sº�¬Å²®°\¯�w´�¯�»
´(¿ Ã º�ÇÈ´ ± ½ ± ´ ±:Ã K¯$Ç�Ç�³iµ3É Ã »Ê¯�µ Ã ¯�Á Ã µº6´ ± ¯�¬ÅKÉ Ã À ± ¬ZË�Ì�¿i¯� Ã ÇÈ¯�¬XÇ Ã µÍ¬ Ã ² ¾s± ´(¿R(º6» Ã ´¼·R°�º�·RÃÄ¯� Ã\± ¬iÎ0³ Ã ¬XÇ Ã º�¬X²
µ Ã w¯�³XµÇ Ã �º6»M´ Ã µ,´(¿Xº6´3´ ± ° Ã Ë�Ï��º�¬ ÃÈÐ º�°\Á0Ã Ã ¶Ñ¯�¬ Ã ¯�»]´(¿ Ã ÇÍ¿Xº6ÁX´ Ã µ ± ¬R´(¿ Ã�Ò ¿Xº�ÃÓÃ Ã ¬iÀ Ã µ�º�Ç�Ç ± ² Ã ¬.´3µ Ã Á�¯�µ(´�¶
´ ± ´(Ã Ã ²HÔwÌs¿ Ã"Õ$± Ã Ã ¬Æ´ Õ º6» Ã ´¼·GÖ>µ¯�À�µº�°G¶Ø×�ÃÓº�° Ã ¬Æ´ Ã ²9´(¿Xº6´

ÙX¯�ÃÓÃÄ¯ ¾�± ¬iÀ�´(¿ Ã (³XÇ�Ç Ã ((»M³XÃ�ÇÈ¯�°\Á0Ã Ã ´ ± ¯�¬~¯�»!´(¿ Ã ¯�µ(É ± ´(º�ÃvÎ ± À�¿.´�´ Ã (´3ÁÅ¿Xº� Ã ¯�»!´(¿ Ã�Õ ¿.³i´w´(Ã Ã ÁXµ¯6Ú
À�µÍº�°G¶P´(¿ Ã w·$w´ Ã ° ¾ º�k² Ã Ç�ÃÓº6µ Ã ²3´w¯�É Ã ¯�Á Ã µº6´ ± ¯�¬Xº�ÃÛË Õ ³iÉÅ Ã�Ü ³ Ã ¬.´(ÃÄ·�¶Ý Ã ½ Ã µº�ÃÆ(º6» Ã ´¼·�¶6µ Ã Ã ± º6É ± Ã ± ´¼·�¶
º�¬Å² Ü ³Xº�Ã ± ´¼·Âº�(³iµº�¬XÇ Ã ¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬X]»Ê¯�³X¬Å²Â´(¿ Ã °Â Ã ÃÄ½ Ã  ¾s± ´(¿�µ Ã ²X³ÅÇ Ã ²�º�¬X²àßP¯�µ�µ Ã ¯�µ(À�º�¬ ±ÄÞ6Ã ²
»h³X¬XÇÈ´ ± ¯�¬Xº�Ã�Ç�º6ÁÅº6É ± Ã ± ´ ±:Ã sË�ËÝË�Ë!Ì�¿ Ã º6ÁXÁÅº6µ Ã ¬.´�µ Ã º�w¯�¬�»M¯�µ�(³XÇÍ¿Gº�ÇÈ´ ± ¯�¬X ¾ º��ºeÁ Ã µÇ Ã ÁX´ ± ¯�¬á´(¿Xº6´
Ã Ã (}(º6» Ã ´¼·�¶¸µ Ã Ã ± º6É ± Ã ± ´¼·�¶�º�¬X² Ü ³Xº�Ã ± ´¼·4º�(³iµº�¬XÇ Ã º�ÇÈ´ ± ½ ± ´â· ¾ ¯�³XÃÓ²eÉ Ã µ Ã�Ü ³ ± µ Ã ²e²X³Xµ ± ¬iÀ�Ô�µ(¯�³i´ ± ¬ Ã ×
Õ ¿.³i´w´(Ã Ã ¯�Á Ã µÍº6´ ± ¯�¬X�Ë>Ì�¿ ± �µ Ã º�w¯�¬ ± ¬iÀ ¾ º�s»Mº�³XÃÓ´¼·�Ë

ãq¿ ± Ã Ã (º6» Ã ´¼·.Ú�À�³ ± ² Ã ²Â² Ã  ± À�¬ Ã Ã ± ° ± ¬Xº6´ Ã �w¯�° Ã ¿Xº Þ º6µÍ²X}º�¬X²\ÇÈµ Ã º6´ Ã  ÇÈ¯�¬Æ´wµ(¯�Ãä�»Ê¯�µ}¯�´(¿ Ã µÍ�¶Æ¿Xº Þ º6µ²Å>º�¬X²
ÃÄ¯�( Ã �°�º�·Gw´ ± ÃÓÃà¯¸Ç�Ç�³iµ ± ¬�¯�Á Ã µº6´ ± ¯�¬X�²Å³ Ã ´w¯iå

æ «�¬Xº�² Ã�Ü ³Xº6´ Ã º6´w´ Ã °\ÁÅ´(�´w¯ Ã Ã ± ° ± ¬Xº6´ Ã ¯�µ,ÇÈ¯�¬Æ´wµ¯�Ã�´(¿ Ã ¿Xº Þ º6µ²X ± ¬R´(¿ Ã w·¸(´ Ã °ç² Ã  ± À�¬Ñ¶ZÁ Ã µÍ¿Xº6ÁÅK²X³ Ã
´w¯ ± ¬Xº6ÁXÁXµ¯�ÁXµ ± º6´ Ã º�((³Å°\ÁX´ ± ¯�¬X�º6É�¯�³i´�¯�Á Ã µº6´ ± ¯�¬Å�Ë

æ «�¬Xº�² Ã�Ü ³Xº6´ Ã3± °\Á0Ã Ã ° Ã ¬.´(º6´ ± ¯�¬á¯�»k´(¿ Ã ÇÈ¯�¬Æ´wµ¯�ÃÓ�´(¿Xº6´�² Ã  ± À�¬ Ã µ]º�((³X° Ã ² ¾ ¯�³XÃÓ² ÃÈÐi± w´�²X³iµ ± ¬XÀ,¯�Á Ã µº{Ú´ ± ¯�¬X�Ë
æ Ò ¿Xº�¬iÀ Ã �´(¿Xº6´s¯¸Ç�Ç�³iµ�¯Ý½ Ã µ�´ ± ° Ã ¶ ± ¬ÅÇ�ÃÓ³X² ± ¬XÀ,½ ± ¯�ÃÓº6´ ± ¯�¬�¯�»è´(¿ Ã º�(³X°\ÁX´ ± ¯�¬Å�³X¬X² Ã µÃÓ· ± ¬XÀ,´(¿ Ã ² Ã  ± À�¬ZË
æ x ¬ ± ² Ã ¬Æ´ ±êéMÃ ²O¿Xº Þ º6µÍ²X�¶�(¯�° Ã ´ ± ° Ã G¬ Ã�¾ ¯�¬ Ã �´(¿Xº6´®º6µ ±  Ã ¯Ý½ Ã µ9´ ± ° Ã º�¬X² ¾fÃ µ Ã ¬i¯�´Gº�¬Æ´ ± Ç ± ÁÅº6´ Ã ²
²Å³iµ ± ¬iÀe² Ã  ± À�¬®º�¬X²G² Ã ½ Ã ÃÄ¯�Á0° Ã ¬Æ´�Ë

Ìvµ Ã º6´ ± ¬iÀ:¯�Á Ã µÍº6´ ± ¯�¬Xº�Ãsº6» Ã ´â·Fº��ºëÇÈ¯�¬.´wµ(¯�ÃsÁÅµ(¯�ÉÅÃ Ã °ìµ Ã�Ü ³ ± µ Ã \»hº�Ç ± ¬iÀëº�¬X²F° ± ´ ± À�º6´ ± ¬iÀy´(¿ Ã  Ã Á�¯�´ Ã ¬.´ ± º�Ã
µ Ã º�w¯�¬Å�»Ê¯�µ�ÃÄ¯�( Ã �Ë

Ï¢ÇÈ¯�°\ÁÅÃ Ã ´ Ã (·¸w´ Ã °@(º6» Ã ´â·RÁXµ(¯�À�µº�°BwÁ0º�¬XK´(¿ Ã]Ã ¬.´ ± µ Ã Ã ± » Ã ¯�» ´(¿ Ã (·¸w´ Ã °@º�¬X²Z¶ ± ¬7w¯�° Ã\¾ ºÝ·¸�¶v´(¿ Ã
(º6» Ã ´¼·áÁXµ(¯�À�µº�°C²X³Xµ ± ¬iÀ�¯�Á Ã µº6´ ± ¯�¬X ±  Ã ½ Ã ¬G°\¯�µ Ã3± °\Á�¯�µ(´(º�¬.´!´(¿Xº�¬G²Å³iµ ± ¬iÀ4² Ã ½ Ã ÃÄ¯�ÁÅ° Ã ¬.´�Ë Õ ·$w´ Ã °í(º6» Ã ´¼·
²i¯ Ã 3¬i¯�´3w´w¯�Áyº6»M´ Ã µ�² Ã ½ Ã ÃÄ¯�ÁÅ° Ã ¬.´�î ± ´ ± !ï(³Xw´�À Ã ´w´ ± ¬iÀ®w´(º6µ´ Ã ²ZË,Ì�¿ Ã »M¯¸Ç�³Å�¬X¯ ¾ ¶Ñ¿i¯ ¾fÃ ½ Ã µÝ¶v(¿ ± »Ê´(�´w¯G´(¿ Ã
¯�Á Ã µº6´ ± ¯�¬Xs(º6» Ã ´â·GÇÈ¯�¬Æ´wµ(¯�Ãvw´wµ³XÇÈ´(³Xµ Ã Ë

Ì�¿ ± 3Ç¿Xº6ÁÅ´ Ã µ"² Ã ÇÈµ ± É Ã K´(¿ ÃÂ± °�ÁÅÃ ± Ç�º6´ ± ¯�¬ÅK¯�» Õ ÌvÏ�ð�Öñ¯�¬7¯�Á Ã µº6´ ± ¯�¬Å�Ë Õ ¯�° Ã ´w¯�Á ± Ç�,´(¿Xº6´4º6µ Ã µ Ã Ã Ã Ú
½6º�¬Æ´"¿ Ã µ Ã º6µ Ã Ã Ã »Ê´,´w¯9´(¿ Ã ¬ ÃÈÐ ´,ÇÍ¿Xº6ÁX´ Ã µ"¯�¬p°�º�¬Åº6À Ã ° Ã ¬Æ´�åe¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Xº�Ã>² Ã  ± À�¬Z¶è(º6» Ã ´â·yÇ�³XÃÄ´(³iµ Ã º�¬X²
Ã Ã º�² Ã µÍ(¿ ± ÁÑ¶àº�( ± À�¬Å° Ã ¬Æ´�¯�» º6ÁXÁÅµ(¯�ÁXµ ± º6´ Ã µ Ã wÁ�¯�¬X ± É ± Ã ± ´ ±SÃ  ´(¿Xµ(¯�³iÀ�¿i¯�³i´�´(¿ Ã (º6» Ã ´¼·�ÇÈ¯�¬.´wµ(¯�Ã�w´wµ³ÅÇÈ´(³iµ Ã ¶�´(¿ Ã

ò�ó�ô
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(º6» Ã ´¼· ± ¬i»M¯�µ°�º6´ ± ¯�¬á(·¸w´ Ã °®¶Xº�¬X²GÇÈ¯�µ(Á�¯�µº6´ Ã (º6» Ã ´¼·�Á�¯�Ã ± Ç ±:Ã �ËèÌ�¿ Ã  Ã ´w¯�Á ± Ç��wÁ0º�¬�Éà¯�´(¿G² Ã ½ Ã ÃÄ¯�ÁÅ° Ã ¬.´�º�¬X²
¯�Á Ã µº6´ ± ¯�¬X�º�¬X²R°�º�¬.·®¯�»!´(¿ Ã (º�° Ã ÁÅµ ± ¬XÇ ± Á0Ã Ã �º6ÁXÁÅÃÄ·G´w¯ Ã º�ÇÍ¿Z¶Ñw¯�´(¿ Ã ·9¿XºÝ½ Ã É Ã6Ã ¬~ÁÅ³X´ ± ¬.´w¯áº� Ã Á0º6µº6´ Ã
Ç¿Åº6ÁX´ Ã µ�Ë�Ï é ¬Xº�ÃÑ Ã ÇÈ´ ± ¯�¬9¯�»}´(¿ ± �ÇÍ¿Xº6ÁX´ Ã µ�ÇÈ¯�¬X ± ² Ã µÍ�´(¿ Ã º6ÁXÁ0Ã ± Ç�º6´ ± ¯�¬G¯�» Õ ÌèÏ�ð�Ö�º�¬X²®w·$w´ Ã °�s´(¿ ± ¬�� ± ¬iÀ
ÁXµ ± ¬XÇ ± ÁÅÃ Ã  ´w¯�¯$Ç�Ç�³iÁÅº6´ ± ¯�¬Åº�ÃÑ(º6» Ã ´¼·�Ë
����� � !#"�$&%('*),+ -�.0/#1�'�/2$&34-�.6587:9<; =

Ï�ÁXÁÅÃÄ· ± ¬iÀ�´(¿ Ã É0º� ± Ç}ÁXµ ± ¬XÇ ± ÁÅÃ Ã 0¯�» Õ ÌèÏ�ð�Ö�´w¯s¯�Á Ã µº6´ ± ¯�¬Åk° Ã º�¬Xk´(¿Xº6´�¶�Ã ± � Ã ² Ã ½ Ã ÃÓ¯�ÁÅ° Ã ¬.´�¶{´(¿ Ã À�¯�º�Ã.²Å³iµ ± ¬iÀ
¯�Á Ã µº6´ ± ¯�¬X ±  Ã ¬i»M¯�µÇ Ã ° Ã ¬.´�¯�»è´(¿ Ã (º6» Ã ´¼·9ÇÈ¯�¬Åw´wµº ± ¬.´(�¶Å´(¿ ± �´ ± ° Ã ¯�¬9´(¿ Ã ¯�Á Ã µÍº6´ ± ¬iÀÂw·$w´ Ã °Sµº6´(¿ Ã µ�´(¿Xº�¬
± ¬ ± ´(3² Ã  ± À�¬ZË Õ Á Ã Ç ±êé Ç�µ Ã wÁ�¯�¬X ± É ± Ã ± ´ ±:Ã �º�¬X²RÇÈ¯�¬.´wµ(¯�Ã>º�ÇÈ´ ± ¯�¬XKµ Ã�Ü ³ ± µ Ã ²R²X³iµ ± ¬XÀÂ¯�Á Ã µº6´ ± ¯�¬XKº6µ Ã ¯�³X´(Ã ± ¬ Ã ²
± ¬ Ò ¿Åº6ÁX´ Ã µ?> ò Ë

Ù ± À�³iµ Ã > ó Ë@>®(¿i¯ ¾ \´(¿ Ã9± ¬Æ´ Ã µº�ÇÈ´ ± ¯�¬X\É Ã ´ ¾ZÃ6Ã ¬ ² Ã ½ Ã ÃÄ¯�Á0° Ã ¬Æ´�º�¬X²f¯�Á Ã µº6´ ± ¯�¬X�Ë Ï�´Â´(¿ ÃeÃ ¬X²f¯�»K´(¿ Ã
² Ã ½ Ã ÃÄ¯�Á0° Ã ¬Æ´"ÁXµ(¯$Ç Ã (�¶}´(¿ Ã (º6» Ã ´¼·ëÇÈ¯�¬Xw´wµº ± ¬Æ´(�¶}´(¿ Ã µ Ã ³XÃÄ´(4¯�»�´(¿ Ã ¿Xº Þ º6µ²fº�¬Xº�ÃÄ·$ Ã �¶}º� ¾fÃ ÃäÃ º�e²i¯$Ç�³$Ú
° Ã ¬.´(º6´ ± ¯�¬�¯�»}´(¿ Ã (º6» Ã ´¼·.Ú�µ Ã ÃÓº6´ Ã ²R² Ã  ± À�¬®» Ã º6´(³iµ Ã �º�¬X²9² Ã  ± À�¬Gµº6´ ± ¯�¬Xº�Ã Ã ¶0¿i¯�³XÃÓ²GÉ Ã Á0º�( Ã ²®¯�¬�´w¯Â´(¿X¯� Ã
µ Ã wÁ�¯�¬X ± ÉÅÃ Ã »M¯�µs´(¿ Ã °�º ± ¬.´ Ã ¬Xº�¬XÇ Ã º�¬Å² Ã ½�¯�ÃÓ³i´ ± ¯�¬®¯�»}´(¿ Ã w·¸(´ Ã °GË�Ì�¿ ±  ± ¬i»M¯�µ°�º6´ ± ¯�¬�»M¯�µ°��´(¿ Ã ÉÅº� Ã Ã ± ¬ Ã
»M¯�µ,(º6» Ã ¯�Á Ã µÍº6´ ± ¯�¬X�Ë\Ùi¯�µ ÃÈÐ º�°\Á0Ã Ã ¶Ñ´(¿ ÃÂ± ² Ã ¬Æ´ ±Äé Ç�º6´ ± ¯�¬~¯�»]º6» Ã ´â·ÆÚ¼ÇÈµ ± ´ ± Ç�º�Ã ± ´ Ã °Â ± ¬~´(¿ Ã ¿Xº Þ º6µ²pº�¬Xº�ÃÄ·$ ± 
(¿i¯�³ÅÃÓ²áÉ Ã ³Å Ã ²®º� ± ¬XÁÅ³i´�´w¯�´(¿ Ã °�º ± ¬Æ´ Ã ¬Xº�¬ÅÇ Ã ÁXµ(¯$Ç Ã (�»M¯�µ�ÁXµ ± ¯�µ ± ´ ±ÄÞ º6´ ± ¯�¬á¯�» ÃBA ¯�µ(´�Ë

Ï�´e´(¿ Ã (º�° Ã ´ ± ° Ã ¶}´(¿ Ã º�Ç�Ç�³iµÍº�ÇÈ·:º�¬X² ÃBC Ç�º�ÇÈ·:¯�»�´(¿ Ã ¿Xº Þ º6µ²fº�¬Xº�ÃÄ·$ Ã 4Á Ã µ(»Ê¯�µÍ° Ã ²:²Å³iµ ± ¬iÀ�² Ã ½ Ã ÃêÚ
¯�ÁÅ° Ã ¬.´3º�¬X²�´(¿ Ã (º6» Ã ´â·~ÇÈ¯�¬Åw´wµº ± ¬.´( ± ² Ã ¬.´ ±êéUÃ ²9¬ Ã6Ã ²�´w¯�É Ã=Ã ½{º�ÃÓ³Åº6´ Ã ²7³X ± ¬iÀÂ´(¿ Ã ¯�Á Ã µÍº6´ ± ¯�¬Xº�Ã�²Xº6´(º�º�¬X²ÃÈÐ Á Ã µ ±:Ã ¬XÇ Ã Ë&D�Á Ã µº6´ ± ¯�¬Xº�Ã.» Ã6Ã ²XÉÅº�ÇE�4¯�¬e´wµ Ã ¬X²X�¶ ± ¬ÅÇ ± ² Ã ¬.´(�¶�º�¬X²eº�Ç�Ç ± ² Ã ¬.´(}(¿i¯�³XÃÓ²4´wµ ± À�À Ã µ}µ Ã º�¬Xº�ÃÄ·$ ±  ¾ ¿ Ã ¬
º6ÁXÁXµ¯�ÁXµ ± º6´ Ã ËGF ± ¬�� ± ¬iÀG´(¿ Ã º�(³X°\ÁX´ ± ¯�¬X3´(¿iµ(¯�³XÀ�¿i¯�³i´,´(¿ Ã w·$w´ Ã ° wÁ Ã Ç ±êé Ç�º6´ ± ¯�¬ ¾�± ´(¿y´(¿ Ã ÁÅº6µ(´(4¯�»�´(¿ Ã
¿Xº Þ º6µ²7º�¬Åº�ÃÄ·¸ ± �ÉÅº� Ã ²R¯�¬R´(¿Xº6´3º�((³Å°\ÁX´ ± ¯�¬ ¾s± ÃäÃvº�( ± w´ ± ¬~Á Ã µ»Ê¯�µ° ± ¬iÀ�º6» Ã ´â·R°Âº ± ¬Æ´ Ã ¬Åº�¬XÇ Ã º�ÇÈ´ ± ½ ± ´ ±:Ã �Ë
HK³iµ ± ¬XÀ éUÃ Ãä²9´ Ã w´ ± ¬iÀGº�¬X²R¯�Á Ã µº6´ ± ¯�¬X�¶�´(¿ Ã Ã ± ¬��¸�º�¬X²Rµ Ã ÇÈ¯�µÍ² Ã ²Rº�((³X°\ÁÅ´ ± ¯�¬XKº�¬X²R² Ã  ± À�¬~µº6´ ± ¯�¬Xº�Ã Ã Ç�º�¬
É Ã ³X Ã ² ± ¬Gº6» Ã ´â·®Ç¿Xº�¬iÀ Ã º�¬Xº�ÃÄ·$ ± �¶ ± ¬XÇ ± ² Ã ¬Æ´�º�¬X²9º�Ç�Ç ± ² Ã ¬.´sº�¬Xº�ÃÄ·$ ± �¶$Á Ã µ ± ¯$² ± Ç�º�³X² ± ´(�º�¬X²GÁ Ã µ(»M¯�µ°�º�¬XÇ Ã
°\¯�¬ ± ´w¯�µ ± ¬iÀ\º��µ Ã�Ü ³ ± µ Ã ²á´w¯ Ã ¬X(³iµ Ã ´(¿Xº6´�´(¿ Ã ¯�Á Ã µº6´ ± ¯�¬Åº�ÃÑw·$w´ Ã ° ± �º�¬Å²Gµ Ã °�º ± ¬Å�(º6» Ã Ë

Ùi¯�µ ÃÈÐ º�°\Á0Ã Ã ¶ÆÇÈ¯�¬X ± ² Ã µ�´(¿ Ã Ì Ò Ï Õ µ Ã�Ü ³ ± µ Ã ° Ã ¬.´�Ih Ã6Ã Ö�º6À Ã�ó�ô�ôKJ ´(¿Xº6´>Ì Ò Ï Õ ÁXµ(¯P½ ± ² Ã ÇÈ¯�ÃäÃ ±  ± ¯�¬"º�½�¯ ± ²$Ú
º�¬XÇ Ã ÁXµ(¯�´ Ã ÇÈ´ ± ¯�¬á»M¯�µ º�¬.·\´ ¾ ¯"º ± µÍÇÈµº6»Ê´]Ç�ÃÄ¯� ± ¬XÀ,¿i¯�µ ±ÄÞ ¯�¬.´(º�ÃÓÃÄ·\º6´]º�¬Æ·\µº6´ Ã ³iÁ�´w¯L> óNMKM �¸¬X¯�´(!º�¬X²�½ Ã µ(´ ± Ç�º�ÃÓÃÓ·
³iÁ ´w¯O> M ¶ MKMKM » Ã6Ã ´áÁ Ã µÂ° ± ¬¸³i´ Ã ËqÏ�á¬i¯�´ Ã ² ± ¬H´(¿ Ã µÍº6´ ± ¯�¬Xº�Ã Ã ¶�´(¿ ± Âµ Ã�Ü ³ ± µ Ã ° Ã ¬.´ ± ÂÉÅº� Ã ² ¯�¬Oº ± µÇÈµº6»M´
Á Ã µ(»M¯�µ°�º�¬XÇ Ã Ã ± ° ± ´(�º6´4´(¿ Ã ´ ± ° Ã Ì Ò Ï Õ7¾ º�"ÇÈµ Ã º6´ Ã ²ZË�«â´ ± ,º�ÃÓ(¯9ÉÅº� Ã ²p¯�¬:° ± ¬ ± °"³X°B¿i¯�µ ±ÓÞ ¯�¬Æ´(º�Ã]º�¬X²
½ Ã µ(´ ± Ç�º�Ã] Ã ÁÅº6µÍº6´ ± ¯�¬yµ Ã�Ü ³ ± µ Ã ° Ã ¬Æ´(�ËáÌ�¿ Ã (º6» Ã ´¼·pº�¬Xº�ÃÓ·¸ ± 3¯�µ ± À ± ¬Åº�ÃÓÃÄ·9Á Ã µ(»M¯�µ° Ã ²y¯�¬:Ì Ò Ï ÕR± �ÉÅº� Ã ²p¯�¬
´(¿ Ã  Ã º�((³Å°\ÁX´ ± ¯�¬X�Ëk«�»Xº ± µÇÈµº6»M´vÁ Ã µ(»M¯�µ°�º�¬ÅÇ Ã Ã ± ° ± ´(ÑÇÍ¿Xº�¬iÀ Ã ¯�µ ± »i´(¿ Ã µ Ã º6µ Ã ÁXµ(¯�Á�¯� Ã ²4Ç¿Xº�¬iÀ Ã  ± ¬4º ± µÍwÁÅº�Ç Ã
°�º�¬Xº6À Ã ° Ã ¬Æ´�¶Åº� ± �¬i¯ ¾ ¯$Ç�Ç�³iµ(µ ± ¬iÀ ± ¬�¬ Ã�¾�P¥Ã ²X³ÅÇ Ã ²LQ Ã µ(´ ± Ç�º�Ã ÕÖÃ ÁÅº6µÍº6´ ± ¯�¬Gð ± ¬ ± °"³X°�RI P Q Õ ð J ¶X¿Åº Þ º6µ²
º�¬Xº�ÃÄ·$ ± e´w¯:² Ã ´ Ã µ° ± ¬ Ã ´(¿ Ã (º6» Ã ´¼·f¯�»3(³XÇ¿HÇÍ¿Xº�¬iÀ Ã  ¾s± ÃÓÃ µ Ã�Ü ³ ± µ Ã ´(¿ Ã ² Ã  ± À�¬fµº6´ ± ¯�¬Xº�Ã Ã º�¬X²f´(¿ Ã ´wµº�Ç Ú
± ¬iÀá»Mµ(¯�°©(º6» Ã ´â·�ÇÈ¯�¬X(´wµº ± ¬.´(K´w¯�(Á Ã Ç ±Äé Ç,w·$w´ Ã °B² Ã  ± À�¬9» Ã º6´(³iµ Ã 3º�Kµ Ã ÇÈ¯�µ² Ã ² ± ¬�«�¬.´ Ã ¬Æ´ Õ Á Ã Ç ±êé Ç�º6´ ± ¯�¬X�Ë
ã ± ´(¿i¯�³i´"(³XÇ¿ë²i¯$Ç�³X° Ã ¬.´(º6´ ± ¯�¬Z¶è´(¿ Ã ÇÈ¯�w´4¯�»�µ Ã Ú¼º�¬Xº�ÃÄ·$ ± ,ÇÈ¯�³ÅÃÓ²yÉ Ã�Ã ¬i¯�µÍ°\¯�³X"º�¬X² ± ¬:w¯�° Ã Ç�º� Ã  Ã ½ Ã ¬
± °\ÁÅµº�ÇÈ´ ± Ç�º�ÃÛË�«�¬áº�²Å² ± ´ ± ¯�¬Z¶¸´(¿ Ã Ã ± ¬��¸ É Ã ´ ¾ZÃ6Ã ¬®² Ã  ± À�¬áº�¬Å²�¯�Á Ã µº6´ ± ¯�¬X�º�¬X²G³X Ã µ�°�º�¬¸³Xº�ÃÓ ± ¬SF Ã ½ Ã Ã�T ¾s± ÃÓÃÃ º� Ã ³XÁ�²Åº6´ ± ¬iÀ ¾ ¿ Ã ¬G² Ã  ± À�¬GÇ¿Xº�¬XÀ Ã �º6µ Ã °�º�² Ã Ë

«�¬Gº"´wµº�² ± ´ ± ¯�¬Åº�Ã Õ ·¸w´ Ã ° Õ º6» Ã ´â·�ÁXµ¯�À�µº�°G¶i°4³ÅÇ¿�¯�»k´(¿ ±  ± ¬i»M¯�µ°�º6´ ± ¯�¬ ± ]»M¯�³X¬X² ± ¬á¯�µ�Ç�º�¬�É Ã ² Ã µ ± ½ Ã ²
»Mµ(¯�°¹´(¿ ÃVU º Þ º6µ²WFÑ¯�Ài¶�ÉÅ³i´ ± ´�¬ Ã6Ã ²Xs´w¯�É Ã Á0³XÃÓÃ Ã ²G¯�³X´�º�¬X²�ÁXµ(¯P½ ± ² Ã ² ± ¬�ºÂ»M¯�µ°S´(¿Xº6´K°�ºN� Ã  ± ´ Ã º�(·®´w¯
ÃÄ¯$Ç�º6´ Ã º�¬X²e³X Ã ± ¬,¯�Á Ã µº6´ ± ¯�¬Å�Ë PXÃ ÇÈ¯�µ² ± ¬XÀ�² Ã  ± À�¬,µÍº6´ ± ¯�¬Xº�Ã Ã º�¬X²"º�((³X°\ÁÅ´ ± ¯�¬X ± ¬ ± ¬Æ´ Ã ¬.´è(Á Ã Ç ±Äé Ç�º6´ ± ¯�¬Xèº�ÃêÚ
ÃÄ¯ ¾ }³X ± ¬XÀs´(¿Xº6´ ± ¬i»M¯�µ°�º6´ ± ¯�¬4É�¯�´(¿eº��´(¿ Ã ÇÈµ ± ´ Ã µ ± º�³Å¬X² Ã µ ¾ ¿ ± ÇÍ¿ Ã ¬X»Ê¯�µÇ Ã ° Ã ¬Æ´}¯�»0´(¿ Ã (º6» Ã ´â·"ÇÈ¯�¬Åw´wµº ± ¬.´( ± 
ÁXµ Ã ² ± Ç�º6´ Ã ²\º�¬X² ± ¬e´(¿ Ã�± ¬ Ã ½ ± ´(º6ÉÅÃ Ã ³iÁXÀ�µº�² Ã }º�¬Å²�Ç¿Xº�¬XÀ Ã >´(¿Xº6´ ¾s± ÃÓÃ.¬ Ã6Ã ²\´w¯�É Ã °�º�² Ã ²X³iµ ± ¬iÀs¯�Á Ã µº6´ ± ¯�¬X�Ë
Ò ¿Xº6ÁÅ´ Ã µ?> M (¿i¯ ¾ �¿i¯ ¾ ´w¯ ± ² Ã ¬Æ´ ± »Ê·Âº�¬Å²Gµ Ã ÇÈ¯�µ²G´(¿ Ã ¬ Ã Ç Ã ((º6µ· ± ¬i»Ê¯�µÍ°�º6´ ± ¯�¬ZË

Ì�¿ Ã ² Ã  ± À�¬7¯�»�´(¿ Ã ¯�Á Ã µÍº6´ ± ¯�¬Xº�Ã!º6» Ã ´â·pÇÈ¯�¬Æ´wµ¯�ÃÓ4º6µ Ã ÉÅº� Ã ²:¯�¬ëº�((³X°\ÁÅ´ ± ¯�¬X�º6É�¯�³i´�´(¿ Ã ÇÈ¯�¬X² ± ´ ± ¯�¬X
²X³iµ ± ¬iÀK¯�Á Ã µº6´ ± ¯�¬X�ËYX Ð º�°\Á0Ã Ã  ± ¬ÅÇ�ÃÓ³X² Ã º�((³Å°\ÁX´ ± ¯�¬X!º6Éà¯�³X´!¿i¯ ¾ ´(¿ Ã ¯�Á Ã µº6´w¯�µÍ ¾s± ÃÓÃ$¯�Á Ã µº6´ Ã ´(¿ Ã w·$w´ Ã °
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Engineering

Operations

Operations Safety Management Plan

Operational Controls

Maintenance Priorities

Change Management

Continual Improvement

Education and Training

Hazard Analysis
Audits/Performance Assessments
Problem Reporting System
Causal Analysis

Operating Assumptions
Operating Requirements
Safety Constraints

User Manuals
Training Manuals
Audit Requirements
Operational Limitations

Problem Reports 
Investigation Reports
Change Requests

Development

Ù ± À�³iµ Ã > ó Ë@>6å]Ì�¿ ÃbP¥Ã Ãäº6´ ± ¯�¬X(¿ ± ÁLc Ã ´ ¾fÃ6Ã ¬WH Ã ½ Ã ÃÄ¯�ÁÅ° Ã ¬.´sº�¬X²:D�Á Ã µº6´ ± ¯�¬X

º�¬X²�´(¿ ÃXÃ ¬.½ ± µ(¯�¬X° Ã ¬.´�IMÉ�¯�´(¿�w¯¸Ç ± º�Ã0º�¬X²ÂÁÅ¿.·¸ ± Ç�º�Ã J�± ¬ ¾ ¿ ± ÇÍ¿�´(¿ Ã w·¸(´ Ã ° ¾�± ÃÓÃ$¯�Á Ã µº6´ Ã Ë!Ì�¿ Ã  Ã ÇÈ¯�¬X² ± ´ ± ¯�¬X
°�ºÝ·�ÇÍ¿Xº�¬iÀ Ã Ë�Ì�¿ Ã µ Ã »Ê¯�µ Ã ¶0¬i¯�´�¯�¬XÃÄ·�°"³Xw´�´(¿ Ã º�(³X°\ÁX´ ± ¯�¬X�º�¬X²9² Ã  ± À�¬�µº6´ ± ¯�¬Åº�Ã Ã É Ã ÇÈ¯�¬Æ½ Ã · Ã ²~´w¯�´(¿X¯� Ã
¾ ¿i¯ ¾�± ÃÓÃ¸¯�Á Ã µº6´ Ã ´(¿ Ã (·¸w´ Ã °®¶ÆÉÅ³i´}´(¿ Ã µ Ã ¬ Ã6Ã ²�´w¯,É Ã º6» Ã À�³Xº6µÍ²X>º6À�º ± ¬X(´!Ç¿Xº�¬XÀ Ã !¯P½ Ã µ!´ ± ° Ã ´(¿Xº6´>½ ± ¯�ÃÓº6´ Ã
´(¿i¯� Ã º�((³X°\ÁÅ´ ± ¯�¬X�Ë

Ì�¿ Ã Ç¿Xº�¬iÀ Ã �°�º�·�É Ã�± ¬�´(¿ Ã É Ã ¿Åº�½ ± ¯�µ�¯�»�´(¿ Ã w·$w´ Ã ° ± ´( Ã ÃÄ»âå
æ Ö ¿Æ·$ ± Ç�º�Ã Ò ¿Xº�¬iÀ Ã �å}´(¿ ÃjÃ�Ü ³ ± ÁÅ° Ã ¬.´�°�º�·G² Ã À�µº�² Ã ¯�µs¬i¯�´�É Ã °�º ± ¬.´(º ± ¬ Ã ²®ÁXµ(¯�Á Ã µÃÄ·
æ U ³X°�º�¬9Ç¿Xº�¬iÀ Ã �å ¿¸³X°�º�¬�É Ã ¿Xº�½ ± ¯�µsº�¬Å²�ÁXµ ± ¯�µ ± ´ ±:Ã �³X(³Xº�ÃÓÃÓ·ÂÇ¿Xº�¬XÀ Ã ¯Ý½ Ã µ�´ ± ° Ã
æ DKµ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Åº�ÃàÇÍ¿Xº�¬iÀ Ã �å>ÇÍ¿Xº�¬iÀ Ã�± ]ºeÇÈ¯�¬Xw´(º�¬.´ ± ¬á°\¯�w´]¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Å�¶ ± ¬XÇ�ÃÓ³X² ± ¬iÀ�Ç¿Åº�¬iÀ Ã  ± ¬�´(¿ Ã
º6» Ã ´â·®ÇÈ¯�¬Æ´wµ(¯�Ãvw´wµ³XÇÈ´(³Xµ Ã�± ´( Ã ÃÄ»�Ë

¯�µ ± ¬q´(¿ Ã ÁÅ¿.·¸ ± Ç�º�Ã3º�¬X²[w¯$Ç ± º�Ã Ã ¬.½ ± µ¯�¬X° Ã ¬.´ ¾s± ´(¿ ± ¬ ¾ ¿ ± Ç¿q´(¿ Ã w·¸(´ Ã °*¯�Á Ã µº6´ Ã ®¯�µ ¾�± ´(¿ ¾ ¿ ± ÇÍ¿ ± ´
± ¬.´ Ã µº�ÇÈ´(�Ë Ò ¯�¬Æ´wµ(¯�Ãä�¬ Ã6Ã ²H´w¯yÉ ÃeÃ w´(º6É0Ã ± (¿ Ã ²f´w¯pµ Ã ²X³XÇ Ã ´(¿ Ã µ ± d�:º�w¯¸Ç ± º6´ Ã ² ¾s± ´(¿Hº�ÃäÃ�´(¿ Ã  Ã ´â·.Á Ã �¯�»
Ç¿Åº�¬iÀ Ã �Ë

Ì�¿ Ã (º6» Ã À�³Xº6µ²Xe°�ºÝ·yÉ Ã�± ¬:´(¿ Ã ² Ã  ± À�¬:¯�»�´(¿ Ã w·$w´ Ã ° ± ´( Ã ÃÄ»�¯�µ ± ¬p´(¿ Ã ² Ã  ± À�¬:¯�»�´(¿ Ã ¯�Á Ã µÍº6´ ± ¯�¬Xº�Ã
(º6» Ã ´¼·7ÇÈ¯�¬.´wµ(¯�Ã!w´wµÍ³XÇÈ´(³iµ Ã Ë�c Ã Ç�º�³X Ã ¯�Á Ã µº6´ ± ¯�¬Xº�Ã}(º6» Ã ´¼·y² Ã Á Ã ¬X²X�¯�¬7´(¿ Ã º�Ç�Ç�³iµº�ÇÈ·R¯�» ´(¿ Ã º�((³X°�ÁX´ ± ¯�¬X
º�¬X²�°\¯$² Ã ÃÓ]³X¬X² Ã µÍÃÄ· ± ¬iÀ�´(¿ Ã ² Ã  ± À�¬�º�¬X²�¿Xº Þ º6µÍ²Gº�¬Xº�ÃÄ·$ ±  ÁXµ(¯$Ç Ã ( Ã �¶$´(¿ Ã ¯�Á Ã µº6´ ± ¯�¬Xº�Ã�w·$w´ Ã °í(¿i¯�³ÅÃÓ²ÂÉ Ã
°\¯�¬ ± ´w¯�µ Ã ²G´w¯ Ã ¬X³iµ Ã ´(¿Xº6´�å

>6ËsÌs¿ Ã w·$w´ Ã ° ± èÇÈ¯�¬Xw´wµ³ÅÇÈ´ Ã ²Z¶�¯�Á Ã µº6´ Ã ²Z¶�º�¬X²"°�º ± ¬.´(º ± ¬ Ã ² ± ¬�´(¿ Ã °�º�¬X¬ Ã µèº�(³X° Ã ²4É.·3´(¿ Ã ² Ã  ± À�¬ Ã µ�¶
ó ËsÌs¿ Ã °\¯¸² Ã ÃÓ º�¬Å²Gº�((³X°\ÁÅ´ ± ¯�¬X]³X Ã ²�²X³iµ ± ¬iÀ ± ¬ ± ´ ± º�ÃÅ² Ã Ç ±  ± ¯�¬á°�ºN� ± ¬iÀeº�¬X²G² Ã  ± À�¬�º6µ Ã ÇÈ¯�µ(µ Ã ÇÈ´�¶Åº�¬X²
ò ËsÌs¿ Ã °\¯$² Ã ÃÓ º�¬X²áº�((³X°\ÁÅ´ ± ¯�¬X>º6µ Ã ¬i¯�´ ½ ± ¯�Ãäº6´ Ã ²ÂÉ¸·ÂÇ¿Åº�¬iÀ Ã  ± ¬�´(¿ Ã w·$w´ Ã °G¶i(³XÇÍ¿Âº� ¾ ¯�µ �{º6µ(¯�³Å¬X²X
¯�µ�³X¬Xº�³i´(¿X¯�µ ±ÄÞ6Ã ²�Ç¿Xº�¬XÀ Ã  ± ¬�ÁÅµ(¯¸Ç Ã ²Å³iµ Ã �¶$¯�µsÉ¸·�Ç¿Xº�¬iÀ Ã  ± ¬�´(¿ ÃjÃ ¬.½ ± µ(¯�¬X° Ã ¬.´�Ë

H Ã  ± À�¬ ± ¬iÀ~´(¿ Ã ¯�Á Ã µº6´ ± ¯�¬Xe(º6» Ã ´¼·fÇÈ¯�¬Æ´wµ¯�Ã�w´wµ³XÇÈ´(³Xµ Ã µ Ã�Ü ³ ± µ Ã  Ã w´(º6ÉÅÃ ± ¿ ± ¬iÀ~ÇÈ¯�¬Æ´wµ(¯�Ãä�º�¬X²ë» Ã6Ã ²XÉÅº�ÇE�
ÃÄ¯¸¯�ÁÅ�´w¯eI
> J�± ² Ã ¬Æ´ ± »M·Âº�¬X²G¿Åº�¬X²XÃ Ã Î0º ¾  ± ¬�´(¿ Ã ¯�µ ± À ± ¬Xº�Ã�¿Xº Þ º6µ²Gº�¬Xº�ÃÓ·¸ ± �º�¬X²Gw·$w´ Ã °b² Ã  ± À�¬áº�¬Å²fI ógJ ´w¯
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² Ã ´ Ã ÇÈ´K³X¬X(º6» Ã ÇÍ¿Xº�¬iÀ Ã  ± ¬9´(¿ Ã w·$w´ Ã °©²X³iµ ± ¬iÀe¯�Á Ã µº6´ ± ¯�¬X�É Ã »Ê¯�µ Ã ´(¿ Ã ÇÍ¿Xº�¬iÀ Ã KÃ Ã º�²�´w¯áÃÓ¯�( Ã �Ë Ò ¿Åº�¬iÀ Ã 
°�ºÝ·�É Ã�± ¬.´ Ã ¬Æ´ ± ¯�¬Xº�Ãè¯�µ�´(¿ Ã ·R°�º�·RÉ Ã ³X¬ ± ¬.´ Ã ¬X² Ã ²~º�¬X²7 ± °�ÁÅÃÄ·9¬i¯�µÍ°�º�Ã}Ç¿Xº�¬XÀ Ã  ± ¬7w·$w´ Ã °çÇÈ¯�°\Á�¯�¬ Ã ¬.´
É Ã ¿Xº�½ ± ¯�µ\¯�µ�´(¿ Ã/Ã ¬Æ½ ± µ(¯�¬Å° Ã ¬Æ´\¯P½ Ã µÂ´ ± ° Ã ËHã�¿ Ã ´(¿ Ã µ ± ¬.´ Ã ¬X² Ã ²f¯�µÂ³X¬ ± ¬Æ´ Ã ¬Å² Ã ²Z¶!w·$w´ Ã ° ÇÍ¿Xº�¬iÀ Ã Â´(¿Xº6´
½ ± ¯�ÃÓº6´ Ã ´(¿ Ã º6» Ã ´â·®ÇÈ¯�¬Xw´wµº ± ¬.´(�°"³Xw´�É Ã ÇÈ¯�¬.´wµ(¯�ÃÓÃ Ã ²ZË
�����
� hi$Y)2$&j[)(+ .0klhi$Ym�$onE-�"�pq$o.R)Z=r%(-bjY$&/2/tsfn 'Yut/#3wv0%	+ .0kx!#"�$&%('*),+ -�.0/

FÑ¯� Ã �Ç�º�¬F¯¸Ç�Ç�³Xµá²X³ Ã ´w¯yÎ0º ¾  ± ¬H´(¿ Ã ¯�µ ± À ± ¬Xº�Ã�º�(³X°\ÁX´ ± ¯�¬X�º�¬X²Fµº6´ ± ¯�¬Xº�Ã Ã ³X¬X² Ã µÃÓ· ± ¬XÀ�´(¿ Ã w·$w´ Ã °
² Ã  ± À�¬ZËYX>µ(µ(¯�µÍ °�ºÝ·�º�ÃÓ(¯"¿XºÝ½ Ã É Ã6Ã ¬�°�º�² ÃK± ¬Â´(¿ Ã ¿Xº Þ º6µ²�º�¬Xº�ÃÓ·¸ ± !ÁXµ¯¸Ç Ã (�³X Ã ²�²X³Xµ ± ¬iÀ,(·¸w´ Ã °í² Ã  ± À�¬ZË
HK³iµ ± ¬XÀ"¯�Á Ã µº6´ ± ¯�¬X�¶i´(¿iµ Ã6Ã À�¯�º�ÃÓ�º�¬X²GÁÅµ(¯¸Ç Ã  Ã �´w¯Âº�ÇÍ¿ ±:Ã ½ Ã ´(¿ Ã  Ã À�¯�º�ÃÓ�¬ Ã6Ã ²G´w¯�É ÃYÃ w´(º6ÉÅÃ ± (¿ Ã ²Zå

>6Ë�H Ã ´ Ã ÇÈ´�(º6» Ã ´¼·.Ú�µ Ã ÃÓº6´ Ã ²áÎàº ¾  ± ¬�´(¿ Ã w·$w´ Ã °C² Ã  ± À�¬Âº�¬X² ± ¬�´(¿ Ã (º6» Ã ´¼·�ÇÈ¯�¬Æ´wµ(¯�Ã�w´wµÍ³XÇÈ´(³iµ Ã ¶$¿i¯�Á Ã »M³ÅÃÓÃÄ·
É Ã »M¯�µ Ã °�ºPïw¯�µ�ÃÄ¯� Ã �¶Xº�¬X² éÅÐ ´(¿ Ã °GË

ó Ë�H Ã ´ Ã µ° ± ¬ Ã�¾ ¿Åº6´ ¾ º� ¾ µ(¯�¬iÀ ± ¬y´(¿ Ã ² Ã ½ Ã ÃÄ¯�ÁÅ° Ã ¬Æ´�ÁÅµ(¯¸Ç Ã 3´(¿Xº6´,º�ÃÓÃÓ¯ ¾ZÃ ²y´(¿ Ã Îàº ¾ 3´w¯ ÃÈÐ$± (´,º�¬X²
± °\ÁXµ(¯P½ Ã ´(¿Xº6´�ÁXµ(¯$Ç Ã (�´w¯ÂÁXµ Ã ½ Ã ¬.´�´(¿ Ã (º�° Ã ´(¿ ± ¬iÀe»Mµ(¯�°b¿Xº6ÁÅÁ Ã ¬ ± ¬iÀ ± ¬�´(¿ Ã »h³i´(³iµ Ã

ò Ë�H Ã ´ Ã µ° ± ¬ Ã�¾ ¿ Ã ´(¿ Ã µ�´(¿ Ã,± ² Ã ¬Æ´ ±êéMÃ ²ÂÎàº ¾  ± ¬�´(¿ Ã ÁXµ(¯$Ç Ã (�° ± À�¿Æ´�¿Åº�½ Ã Ã Ã ²®´w¯�¯�´(¿ Ã µ�½$³XÃÓ¬ Ã µÍº6É ± Ã ± ´ ±SÃ 
± ¬�´(¿ Ã ¯�Á Ã µº6´ ± ¯�¬Xº�ÃZ(·¸w´ Ã °®Ë

«�»vÃÄ¯� Ã �º6µ Ã ´w¯�É Ã µ Ã ²X³ÅÇ Ã ²�¯Ý½ Ã µs´ ± ° Ã º�¬X²®ÇÈ¯�°\ÁÅº�¬ ±:Ã �º6µ Ã ¬i¯�´�À�¯ ± ¬XÀ\´w¯Â ± °\Á0ÃÄ· Ã ¬iÀ�º6À Ã,± ¬GÇÈ¯�¬.´ ± ¬¸³$Ú
¯�³X é µ Ã Ú é À�¿Æ´ ± ¬iÀi¶$´(¿ Ã ¬G° Ã Ç¿Åº�¬ ± (°�]´w¯ ± °�ÁÅÃ Ã ° Ã ¬.´]Ã Ã º6µ¬ ± ¬iÀeº�¬X²�ÇÈ¯�¬.´ ± ¬.³Åº�Ã ± °\ÁXµ(¯P½ Ã ° Ã ¬.´�º6µ Ã µ Ã�Ü ³ ± µ Ã ²ZË
«�² Ã ¬Æ´ ±ÄéUÃ ²�Îàº ¾ �°"³Xw´�¬i¯�´�¯�¬XÃÄ·\É ÃséÅÐÖÃ ²WIhw·$°\ÁX´w¯�°Cµ Ã °\¯P½{º�Ã J É0³i´!´(¿ Ã ÃÓº6µÀ Ã µ]¯�Á Ã µº6´ ± ¯�¬Xº�Ã0º�¬Å²á² Ã ½ Ã ÃÄ¯�ÁiÚ
° Ã ¬.´]º6» Ã ´â·ÂÇÈ¯�¬Æ´wµ¯�Ã0w´wµÍ³XÇÈ´(³iµ Ã ]°4³Åw´!É Ãs± °�ÁXµ(¯Ý½ Ã ²áº� ¾fÃ ÃÓÃ0º�]´(¿ Ã ÁXµ¯¸Ç Ã ( ´(¿Xº6´]º�ÃÓÃÄ¯ ¾ZÃ ²�´(¿ Ã Îàº ¾  ´w¯4É Ã
± ¬.´wµ(¯$²X³XÇ Ã ² ± ¬9´(¿ Ã3é µÍw´�ÁÅÃÓº�Ç Ã Ë�Ìs¿ Ã ¯Ý½ Ã µÍº�ÃÓÃkÀ�¯�º�Ã ± s´w¯áÇÍ¿Xº�¬iÀ Ã ´(¿ Ã Ç�³XÃÄ´(³Xµ Ã »Mµ(¯�°¹º?y{zK|~}����N��|��B}����K��|��N}N�
± ² Ã ¬.´ ± »M· ± ¬iÀ"º�¬Å² Ã Ã ± ° ± ¬Xº6´ ± ¬iÀe² Ã ½ ± º6´ ± ¯�¬X�¯�µ�w·¸°�ÁX´w¯�°��¯�»�² Ã6Ã Á Ã µ�ÁXµ(¯�É0Ã Ã °���O´w¯\ºG�@�E�K��}�|~}����K��|��B}����g��|��N}
¾ ¿ Ã µ Ã w·¸(´ Ã ° ± Ç3Ç�º�³X Ã �º6µ Ã,± ¬ÅÇ�ÃÓ³X² Ã ² ± ¬�´(¿ Ã  Ã º6µÇ¿9»Ê¯�µ�´(¿ Ã w¯�³iµÇ Ã ¯�»}(º6» Ã ´¼·�ÁXµ¯�ÉÅÃ Ã °�b� ò >B��Ë

Ìv¯Gº�Ç�ÇÈ¯�°\ÁÅÃ ± ¿®´(¿ Ã  Ã À�¯�º�ÃÓ�¶�º�» Ã6Ã ²iÉÅº�ÇE�~ÇÈ¯�¬Æ´wµ¯�ÃèÃÓ¯.¯�Á ± �¬ Ã6Ã ² Ã ²~´w¯�µ Ã À�³XÃÓº6µÃÓ·á´wµÍº�ÇE��º�¬Å²~º� Ã (�´(¿ ÃÃBA·Ã ÇÈ´ ± ½ Ã ¬ Ã (�¯�»v´(¿ Ã ² Ã ½ Ã ÃÄ¯�ÁÅ° Ã ¬.´�(º6» Ã ´â·�ÇÈ¯�¬.´wµ(¯�ÃZw´wµ³ÅÇÈ´(³iµ Ã º�¬X² ± ´(]ÇÈ¯�¬.´wµ(¯�ÃÓ�Ë}ã Ã µ Ã ¿Xº Þ º6µ²X]¯P½ Ã µÃÄ¯¸¯K� Ã ²
¯�µ ± ¬XÇÈ¯�µ(µ Ã ÇÈ´(ÃÄ·pº�( Ã  Ã ²Hº�e³X¬XÃ ± � Ã ÃÓ·~¯�µ�¬X¯�´" Ã µ ± ¯�³X��íã Ã µ Ã w¯�° Ã Á�¯�´ Ã ¬Æ´ ± º�Ã]»hº ± ÃÓ³iµ Ã ,¯�µ\² Ã  ± À�¬ Ã µ(µ¯�µ
¬i¯�´ ± ¬ÅÇ�ÃÓ³X² Ã ² ± ¬á´(¿ Ã ¿Xº Þ º6µ²Gº�¬Xº�ÃÓ·¸ ± ��áã Ã µ Ã,± ² Ã ¬Æ´ ±ÄéUÃ ²�¿Åº Þ º6µ²X ± ¬Xº6ÁÅÁXµ(¯�ÁXµ ± º6´ Ã ÃÄ·\º�Ç�Ç Ã ÁX´ Ã ²®µº6´(¿ Ã µ�´(¿Xº�¬
É Ã�± ¬iÀ éXÐ�Ã ²��®ã Ã µ Ã ´(¿ Ã ² Ã  ± À�¬ Ã ²GÇÈ¯�¬.´wµ(¯�ÃÓ ± ¬ ÃBA·Ã ÇÈ´ ± ½ Ã �G«�»�w¯i¶ ¾ ¿.·��

ãq¿ Ã ¬H¬¸³X° Ã µ ± Ç�º�Ã µ ± E�yº�( Ã ((° Ã ¬Æ´\´ Ã ÇÍ¿X¬ ±ÓÜ ³ Ã eº6µ Ã ³X Ã ²Ñ¶}¯�Á Ã µÍº6´ ± ¯�¬Xº�Ã ÃÈÐ Á Ã µ ±SÃ ¬XÇ Ã Ç�º�¬fÁÅµ(¯Ý½ ± ² Ã�± ¬$Ú
 ± À�¿.´ ± ¬.´w¯G´(¿ Ã º�Ç�Ç�³iµº�ÇÈ·R¯�»]´(¿ Ã °\¯$² Ã ÃÓKº�¬X²yÁXµ(¯�ÉÅº6É ± Ã ± ´ ±:Ã �³X Ã ²ZËe«�¬7½{º6µ ± ¯�³X3w´(³X² ±:Ã �¯�»]´(¿ Ã H Ò Ú > M É.·
ð~Ç�H�¯�¬Å¬ Ã ÃÓÃ,H�¯�³iÀ�ÃÓº��¶i´(¿ Ã Ç¿Åº�¬XÇ Ã ¯�» Ã ¬iÀ ± ¬ Ã Á�¯ ¾fÃ µ�ÃÄ¯�( ¾s± ´(¿Âµ Ã ³XÃÄ´ ± ¬iÀ"(ÃÓº6´�²Xº�°�º6À Ã ²X³Xµ ± ¬iÀ�´(ºN� Ã ¯ A7¾ º�Ã w´ ± °Âº6´ Ã ²�´w¯áÉ Ã Ã Ã s´(¿Xº�¬�¯�¬ Ãe± ¬9º�É ± ÃäÃ ± ¯�¬áÎ ± À�¿.´(�Ë U ¯ ¾fÃ ½ Ã µ�¶Z´(¿ ± �¿ ± À�¿XÃÄ· ± °\ÁXµ¯�ÉÅº6ÉÅÃ ÃYÃ ½ Ã ¬.´3¯¸Ç�Ç�³Xµ(µ Ã ²
»M¯�³iµ�´ ± ° Ã  ± ¬GH Ò Ú > M  ± ¬á´(¿ ÃKé µ(´]» Ã�¾ · Ã º6µs¯�»v¯�Á Ã µº6´ ± ¯�¬ ¾s± ´(¿i¯�³i´�µº ±  ± ¬iÀeº�ÃÓº6µ°CÉ Ã ÃÓÃÓ]É Ã »M¯�µ Ã3± ´�Ã Ã ²�´w¯
º�¬�º�Ç�Ç ± ² Ã ¬.´�º�¬X²�Ç¿Xº�¬XÀ Ã  ¾fÃ µ Ã °�º�² Ã ËoX>½ Ã ¬á¯�¬ ÃVÃ ½ Ã ¬.´�(¿i¯�³XÃÓ²á¿XºÝ½ Ã3¾ º6µ¬ Ã ²á(¯�° Ã ¯�¬ Ã ´(¿Xº6´�´(¿ Ã °\¯$² Ã ÃÓ
³X Ã ²R° ± À�¿Æ´�É Ã"± ¬ÅÇÈ¯�µ(µ Ã ÇÈ´�Ë Õ ³iµÁXµ ±  ± ¬iÀ�ÃÄ·�Ã ± ´w´(Ã Ã (Ç ±:Ã ¬.´ ±êé Ç Ã ½{º�ÃÓ³Åº6´ ± ¯�¬~¯�»>µ ± d��º�( Ã ((° Ã ¬Æ´K´ Ã Ç¿Å¬ ±ÓÜ ³ Ã K¿Xº�Ã ½ Ã µ�É Ã6Ã ¬�ÇÈ¯�¬X²X³XÇÈ´ Ã ²���>K>K>���¶0· Ã ´s´(¿ Ã ´ Ã ÇÍ¿X¬ ±ÓÜ ³ Ã,± �µ Ã À�³XÃäº6µÃÄ·á´(º�³iÀ�¿Æ´�´w¯�°\¯�(´ Ã ¬iÀ ± ¬ Ã6Ã µ ± ¬iÀ\w´(³X² Ã ¬Æ´(�º�¬X²
¾s± ² Ã ÃÄ·�³X Ã ² ± ¬ ± ¬X²Å³Xw´wµ(·�Ë\Ù Ã6Ã ²iÉ0º�ÇE�pÃÄ¯¸¯�ÁÅK´w¯ Ã ½{º�ÃÓ³Åº6´ Ã ´(¿ Ã º�(³X°\ÁX´ ± ¯�¬Å3³X¬X² Ã µÃÓ· ± ¬XÀÂ´(¿ Ã °�¯¸² Ã Ãä�º�¬X²
´(¿ Ã º� Ã ((° Ã ¬.´(�ÁÅµ(¯¸²Å³XÇ Ã ²�º6µ Ã º�¬G¯�É¸½ ± ¯�³X ¾ º�·�´w¯�² Ã ´ Ã ÇÈ´sÁXµ(¯�ÉÅÃ Ã °Â�Ë

ð�¯�w´�ÇÈ¯�°\ÁÅº�¬ ±SÃ ]¿Åº�½ Ã º�¬Gº�Ç�Ç ± ² Ã ¬.´Íß ± ¬XÇ ± ² Ã ¬Æ´�º�¬Xº�ÃÄ·$ ± !ÁXµ(¯$Ç Ã (]´(¿Xº6´ ± ² Ã ¬.´ ±êéUÃ  ´(¿ Ã ÁÅµ(¯ Ði± °�º�Ã0»Mº ± ÃÓ³iµ Ã 
´(¿Xº6´sÃ Ã ²G´w¯Âº�¬ ± ¬ÅÇ ± ² Ã ¬.´�¶¸»M¯�µ ÃÈÐ º�°\ÁÅÃ Ã ¶0ºeÎ0º ¾ZÃ ²®² Ã  ± À�¬G¯�»è´(¿ Ã ÁXµ Ã (³iµ Ã µ Ã Ã ±SÃ »k½6º�ÃÄ½ Ã,± ¬Gº\´(º�¬��0Ë!Ì ·¸Á ± Ç�º�Ã
»M¯�ÃÓÃÄ¯ ¾ ³iÁ ¾ ¯�³ÅÃÓ² ± ¬XÇ�ÃÓ³Å² Ã µ Ã ÁÅÃÓº�Ç Ã ° Ã ¬.´3¯�»�´(¿Xº6´�½6º�ÃÄ½ Ã\¾s± ´(¿7º�¬ ± °\ÁXµ(¯P½ Ã ²7² Ã  ± À�¬ÑËwD3¬7´w¯�Áy¯�» éXÐi± ¬iÀ�´(¿ Ã
± °�° Ã ² ± º6´ Ã ÁXµ¯�ÉÅÃ Ã °G¶ÅÇÈ¯�°�ÁÅº�¬ ±:Ã �(¿i¯�³XÃÓ²9¿Xº�½ Ã ÁXµ(¯$Ç Ã ²X³iµ Ã s´w¯ Ã ½6º�ÃÓ³Xº6´ Ã º�¬X²®Á�¯�´ Ã ¬.´ ± º�ÃÓÃÄ·�µ Ã Á0ÃÓº�Ç Ã º�ÃÓÃk´(¿ Ã
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³X Ã ,¯�»�´(¿Xº6´"ÁXµ Ã ((³Xµ Ã µ Ã Ã ±:Ã »]½6º�ÃÄ½ Ã ² Ã  ± À�¬ ± ¬p´(º�¬��$,´(¿iµ¯�³iÀ�¿i¯�³i´�´(¿ Ã ÁÅÃÓº�¬.´�¯�µeÇÈ¯�°\ÁÅº�¬.·�ËeX>½ Ã ¬:É Ã ´w´ Ã µ
¾ ¯�³XÃÓ²�É Ã ´w¯\µ Ã Ú Ã ½{º�Ãä³Xº6´ Ã ÁXµ Ã (³iµ Ã µ Ã Ã ±:Ã »v½{º�ÃÓ½ Ã ² Ã  ± À�¬�»M¯�µ�º�ÃÓÃZ³X Ã  ± ¬�´(¿ Ã ÁÅÃÓº�¬.´�¶i¬i¯�´èïw³Åw´ ± ¬á´(º�¬��$�Ëoc�³i´
»M¯�µ ÃÄ¯�¬iÀ6Ú�´ Ã µÍ° ± °\ÁXµ¯Ý½ Ã ° Ã ¬.´�¶¸º,Ç�º�³X(º�ÃÅº�¬Åº�ÃÄ·¸ ± �� Ò Ï Õ Ìë¯�µ (¯�° Ã ´(¿ ± ¬iÀ� ± ° ± ÃÓº6µd��¬ Ã6Ã ²Xè´w¯�É Ã Á Ã µ(»M¯�µ° Ã ²
¯�¬4´(¿ Ã ÁÅµ(¯¸Ç Ã k´(¿Xº6´�ÇÈµ Ã º6´ Ã ²e´(¿ Ã Î0º ¾fÃ ²e² Ã  ± À�¬,º�¬X²4´(¿Xº6´èÁXµ(¯$Ç Ã ( ± °\ÁXµ(¯P½ Ã ²ZËv«�»i´(¿ Ã ² Ã ½ Ã ÃÄ¯�ÁÅ° Ã ¬.´èÁXµ(¯$Ç Ã (
¾ º��Î0º ¾fÃ ²Z¶0Á Ã µ¿Xº6ÁÅ ± ¬®´(¿ Ã ¿Xº Þ º6µ²�º�¬Xº�ÃÄ·$ ± �¯�µ�² Ã  ± À�¬®º�¬Å²G½ Ã µ ±êé Ç�º6´ ± ¯�¬Z¶X´(¿ Ã ¬ éXÐ$± ¬iÀ\´(¿Xº6´�ÁXµ¯¸Ç Ã (�Ç�º�¬
ÁXµ Ã ½ Ã ¬.´sº�Ãäº6µ(À Ã ¬.³Å°,É Ã µ�¯�» ± ¬XÇ ± ² Ã ¬Æ´(�º�¬X²Gº�Ç�Ç ± ² Ã ¬Æ´( ± ¬�´(¿ Ã »h³i´(³iµ Ã Ë

PXÃ wÁ�¯�¬X ± É ± Ã ± ´¼·K»M¯�µ}´(¿ ± �À�¯�º�ÃX¿Åº��´w¯3É Ã º�( ± À�¬ Ã ²e´w¯�º�¬\º6ÁXÁXµ¯�ÁXµ ± º6´ Ã ÇÈ¯�°\Á�¯�¬ Ã ¬.´ ± ¬"´(¿ Ã (º6» Ã ´¼·eÇÈ¯�¬Æ´wµ¯�Ã
w´wµ³ÅÇÈ´(³iµ Ã º�¬Å²�» Ã6Ã ²iÉÅº�Ç �ÆÚ¼ÇÈ¯�¬.´wµ(¯�Ã}ÃÄ¯¸¯�ÁÅ Ã w´(º6ÉÅÃ ± (¿ Ã ²ZËsÙ Ã6Ã ²iÉÅº�ÇE�R°�ºÝ·9ÇÈ¯�° Ã »Êµ¯�° º�Ç�Ç ± ² Ã ¬Æ´Kº�¬X² ± ¬XÇ ± ² Ã ¬Æ´
µ Ã Á�¯�µ(´(�º� ¾ZÃ ÃÓÃ�º��² Ã ´ Ã ÇÈ´ Ã ²�º�¬X²�µ Ã Á�¯�µ(´ Ã ²�² Ã  ± À�¬Gº�¬X²�É Ã ¿Xº�½ ± ¯�µº�Ã�º�¬i¯�°�º�Ã ±:Ã �Ë>Ìv¯ ± ² Ã ¬.´ ± »Ê·�Î0º ¾ �É Ã »M¯�µ Ã
ÃÄ¯�( Ã �¯¸Ç�Ç�³Xµ�¶ ¾ ¿ ± Ç¿ ± sÇ�Ã Ã º6µÃÄ·�² Ã  ± µÍº6ÉÅÃ Ã ¶iº�³X² ± ´(sº�¬X²GÁ Ã µ(»M¯�µ°�º�¬XÇ Ã º�( Ã ((° Ã ¬.´(�Ç�º�¬9É Ã ³X Ã ²G´w¯ÂÇÈ¯�ÃäÃ Ã ÇÈ´
²Xº6´(º:»Ê¯�µá½6º�Ã ± ²Xº6´ ± ¬XÀpº�¬X² ± ¬i»M¯�µ° ± ¬iÀ7´(¿ Ã (º6» Ã ´¼·�² Ã  ± À�¬Oº�¬X²Oº�¬Åº�ÃÄ·¸ ± �ÁXµ¯¸Ç Ã ( ¾s± ´(¿X¯�³i´ ¾ º ± ´ ± ¬iÀp»Ê¯�µGº
ÇÈµ ±  ± �ËeÌ�¿ Ã µ Ã °"³Xw´�º�ÃÓw¯GÉ Ã » Ã6Ã ²iÉÅº�ÇE�7ÇÍ¿Xº�¬X¬ Ã ÃÓ�´w¯G´(¿ Ã ² Ã ½ Ã ÃÄ¯�Á0° Ã ¬Æ´�º6» Ã ´â·RÇÈ¯�¬.´wµ(¯�Ã w´wµ³XÇÈ´(³iµ Ã (¯G´(¿Xº6´
º6ÁXÁXµ¯�ÁXµ ± º6´ Ã®± ¬X»Ê¯�µ°Âº6´ ± ¯�¬ Ç�º�¬OÉ Ã À�º6´(¿ Ã µ Ã ²�º�¬X²F³X Ã ²H´w¯ ± °�ÁÅÃ Ã ° Ã ¬.´ ± °\ÁXµ¯Ý½ Ã ° Ã ¬.´(�Ë[Ì�¿ Ã ² Ã  ± À�¬ ¯�»
´(¿ Ã  Ã ÇÈ¯�¬.´wµ(¯�Ã�ÃÄ¯.¯�Á0 ± ]² ± (Ç�³Å( Ã ² ± ¬Â´(¿ Ã µ Ã w´!¯�»k´(¿ ± !ÇÍ¿Xº6ÁX´ Ã µ�Ë Öv¯�´ Ã ¬.´ ± º�Ã�Ç¿Åº�ÃÓÃ Ã ¬iÀ Ã  ´w¯ Ã (´(º6ÉÅÃ ± (¿ ± ¬iÀ�(³XÇÍ¿
ÇÈ¯�¬.´wµ(¯�ÃkÃÄ¯¸¯�ÁÅ�º6µ Ã ² ± (Ç�³X Ã ² ± ¬�´(¿ Ã ¬ ÃÈÐ ´sÇÍ¿Xº6ÁX´ Ã µs¯�¬9°�º�¬Xº6À Ã ° Ã ¬.´�Ë
������� ; '�.0'�k�+ .0k�-�%���-�.�)2%(-�n n�+ .0k��O�0'�.0k�$

Õ ·$w´ Ã °��º6µ Ã ¬i¯�´sw´(º6´ ± Ç�ÉÅ³i´ ± ¬Åw´ Ã º�²®º6µ Ã ²X·¸¬Xº�° ± ÇKÁXµ(¯$Ç Ã ( Ã �´(¿Åº6´�º6µ Ã ÇÈ¯�¬.´ ± ¬¸³Xº�ÃÓÃÄ·áº�²Xº6ÁX´ ± ¬XÀ\´w¯�º�Ç¿ ±:Ã ½ Ã
´(¿ Ã�± µ Ã ¬X²Å º�¬X²á´w¯\µ Ã º�ÇÈ´�´w¯�ÇÍ¿Xº�¬iÀ Ã  ± ¬�´(¿ Ã °� Ã ÃÓ½ Ã �º�¬X²á´(¿ Ã�± µ Ã ¬Æ½ ± µ(¯�¬Å° Ã ¬Æ´�Ë�«�¬ Õ ÌvÏ�ð~Öv¶iº�²Xº6ÁÅ´(º6´ ± ¯�¬�¯�µ
Ç¿Åº�¬iÀ Ã�± 3º�(³X° Ã ²7´w¯�É Ã º�¬ ± ¬X¿ Ã µ Ã ¬Æ´3ÁÅº6µ´3¯�»�º�¬.·7w·$w´ Ã °G¶kÁ0º6µ(´ ± Ç�³XÃÓº6µÍÃÄ·®´(¿i¯� Ã ´(¿Xº6´ ± ¬ÅÇ�ÃÓ³X² Ã ¿.³Å°�º�¬X
º�¬X²:¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Xº�Ã ÇÈ¯�°�Áà¯�¬ Ã ¬Æ´(�å U ³X°�º�¬Å,º�¬X²:¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬X,¯�ÁÅ´ ± ° ±ÄÞ6Ã º�¬X²:ÇÍ¿Xº�¬iÀ Ã ´(¿ Ã�± µ"É Ã ¿Xº�½ ± ¯�µ�¶
º�²Xº6ÁX´ ± ¬iÀ\´w¯�´(¿ Ã ÇÍ¿Xº�¬iÀ Ã  ± ¬�´(¿ Ã3¾ ¯�µÃÓ²®º�¬X² Ã ¬.½ ± µ(¯�¬X° Ã ¬.´ ± ¬ ¾ ¿ ± Ç¿�´(¿ Ã w·¸(´ Ã °b¯�Á Ã µº6´ Ã �Ë

Ìv¯ëºÝ½�¯ ± ²qÃÄ¯�( Ã �¶�¬i¯�´�¯�¬ÅÃÄ· °4³Åw´Â´(¿ Ã ¯�µ ± À ± ¬Xº�Ã�² Ã  ± À�¬ Ã ¬i»M¯�µÇ Ã ´(¿ Ã º6» Ã ´â·OÇÈ¯�¬Xw´wµÍº ± ¬Æ´(�¯�¬qw·$w´ Ã °
É Ã ¿Xº�½ ± ¯�µ�¶ÆÉÅ³i´�´(¿ Ã (º6» Ã ´¼·�ÇÈ¯�¬.´wµ(¯�ÃX(´wµ³XÇÈ´(³iµ Ã °"³Xw´ ÇÈ¯�¬Æ´ ± ¬¸³ Ã ´w¯ Ã ¬X»Ê¯�µÇ Ã ´(¿ Ã °uº�!ÇÍ¿Xº�¬iÀ Ã !´w¯,´(¿ Ã ² Ã  ± À�¬ Ã ²
w·$w´ Ã °G¶ ± ¬XÇ�ÃÓ³X² ± ¬iÀ,´(¿ Ã º6» Ã ´â·®ÇÈ¯�¬Æ´wµ(¯�Ãvw´wµ³XÇÈ´(³Xµ Ã�± ´( Ã ÃÄ»�¶$¯¸Ç�Ç�³Xµ�¯Ý½ Ã µ�´ ± ° Ã Ë

ãq¿ ± Ã ÃnÃ ¬iÀ ± ¬ Ã6Ã µ�³X(³Xº�ÃÓÃÓ·\´wµ(·Â´w¯�º�¬.´ ± Ç ± ÁÅº6´ Ã Á�¯�´ Ã ¬.´ ± º�ÃZÇ¿Xº�¬XÀ Ã �º�¬X²á´w¯�² Ã  ± À�¬á»M¯�µ�Ç¿Xº�¬XÀ Ã º6É ± Ã ± ´â·�¶i´(¿ Ã
ÉÅ³XÃ@�9¯�»�´(¿ ÃaÃBA ¯�µ(´ ± ¬y² Ã º�Ã ± ¬XÀ ¾s± ´(¿yÇÍ¿Xº�¬iÀ Ã °"³Xw´4¬ Ã Ç Ã ((º6µ ± ÃÄ·9¯$Ç�Ç�³iµ4²Å³iµ ± ¬iÀ�¯�Á Ã µº6´ ± ¯�¬Å�Ë Ò ¯�¬.´wµ(¯�ÃÓ4º6µ Ã
¬ Ã6Ã ² Ã ²®Éà¯�´(¿®´w¯�ÁXµ Ã ½ Ã ¬.´s³X¬Xº6» Ã ÇÍ¿Xº�¬iÀ Ã sº�¬Å²G´w¯Â² Ã ´ Ã ÇÈ´�´(¿ Ã ° ± »v´(¿ Ã ·�¯¸Ç�Ç�³iµÝË

«�¬�´(¿ Ã »Mµ ±:Ã ¬X²XÃÓ· é µ Ã�ÃÈÐ º�°\Á0Ã Ã ± ¬ Ò ¿Xº6ÁX´ Ã µ� ¸¶6´(¿ Ã ÏvãRÏ Ò�Õ ÇÈ¯�¬.´wµ(¯�ÃÓÃ Ã µkw´w¯�ÁÅÁ Ã ²4¿Xº�¬X² ± ¬iÀ�¯ A ¿ Ã Ã ± ÇÈ¯�ÁX´ Ã µ
º��´(¿ Ã · Ã ¬Æ´ Ã µ Ã ²Âº�¬X²eÃ Ã »Ê´�´(¿ Ã ¬i¯6ÚÛÎ0· Þ ¯�¬ Ã Ë}Ì�¿ Ã ·"º�ÃÓw¯3w´w¯�ÁXÁ Ã ²e³X ± ¬iÀs´(¿ Ã H Ã ÃÄ´(º3Öè¯ ± ¬.´>w·$w´ Ã ° ´w¯�² Ã (ÇÈµ ± É Ã
Î ± À�¿.´3ÁÅÃÓº�¬Å�¶Ñº�ÃÄ´(¿i¯�³iÀ�¿y´(¿ Ã ¿ Ã Ã ± ÇÈ¯�ÁX´ Ã µ�Á ± ÃÓ¯�´(3º�((³X° Ã ²R´(¿ Ã ÇÈ¯¸² Ã ²y² Ã w´ ± ¬Åº6´ ± ¯�¬y¬Xº�° Ã  ¾fÃ µ Ã w´ ± ÃÓÃèÉ Ã�± ¬iÀ
³X Ã ²fº�¬X²HÇÈ¯�¬.´ ± ¬¸³ Ã ²ë´w¯7ÁXµ(¯P½ ± ² Ã ´(¿ Ã °®Ë Ò ¯�°�°"³X¬ ± Ç�º6´ ± ¯�¬pÉ Ã ´ ¾fÃ6Ã ¬H´(¿ Ã ¿ Ã Ã ± ÇÈ¯�ÁX´ Ã µeº�¬X²f´(¿ Ã ÏvãRÏ Ò�Õ
ÇÈ¯�¬.´wµ(¯�ÃÓÃ Ã µ ¾ º�  Ã µ ± ¯�³X(ÃÄ·\² Ã À�µÍº�² Ã ²�º�ÃÓ´(¿i¯�³iÀ�¿Â¬X¯�Éà¯$²i·eµ Ã º�Ã ±ÓÞ6Ã ² ± ´�Ë}Ì�¿ Ã ÉÅº� ± Ç�(º6» Ã ´¼·ÂÇÈ¯�¬X(´wµº ± ¬.´!´(¿Xº6´�º�ÃÓÃ
º ± µÇÈµÍº6»Ê´ ± ¬�´(¿ Ã ¬i¯6ÚÛÎÅ·.Ú Þ ¯�¬ Ã º�¬X²~´(¿ Ã�± µKÃÄ¯¸Ç�º6´ ± ¯�¬X ¾ ¯�³XÃä²9É Ã �¸¬i¯ ¾ ¬~´w¯�´(¿ Ã ÏvãRÏ Ò�Õ ÇÈ¯�¬Æ´wµ¯�ÃÓÃ Ã µ�É Ã Ç�º�° Ã
¯Ý½ Ã µÂ´ ± ° Ã ³X¬.´wµ³ Ã º�e´(¿ Ã ÏkãRÏ Ò�Õ ÇÈ¯�¬.´wµ(¯�ÃÓÃ Ã µ"¯�ÁX´ ± ° ±ÄÞ6Ã ²ë´(¿ Ã�± µeÁXµ(¯$Ç Ã ²X³iµ Ã �ËyÌ�¿ ± 4´¼·¸Á Ã ¯�»�Ç¿Åº�¬iÀ Ã®± 
¬i¯�µ°Âº�ÃÛî ± ´]¬ Ã6Ã ²X]´w¯\É ÃK± ² Ã ¬.´ ±êéUÃ ²�É¸·�Ç¿ Ã ÇE� ± ¬iÀe´(¿Xº6´�´(¿ Ã º�((³Å°\ÁX´ ± ¯�¬X]³iÁ�¯�¬ ¾ ¿ ± ÇÍ¿áº6» Ã ´â· ± ]ÁXµ Ã ² ± Ç�º6´ Ã ²
µ Ã °�º ± ¬�´wµ³ Ã ¯Ý½ Ã µ�´ ± ° Ã Ë

Ì�¿ Ã ² Ã ½ ± º6´ ± ¯�¬�»Mµ(¯�°�º�(³X° Ã ²áÉ Ã ¿Xº�½ ± ¯�µ�²X³iµ ± ¬iÀ�¯�Á Ã µº6´ ± ¯�¬X ¾ º�]¬X¯�´�¶ ± ¬Â´(¿ Ã Ùiµ ±SÃ ¬X²XÃÄ·\Ù ± µ ÃnÃÈÐ º�°�ÁÅÃ Ã ¶
² Ã ´ Ã ÇÈ´ Ã ²á³X¬.´ ± Ãiº6»Ê´ Ã µ�º�¬�º�Ç�Ç ± ² Ã ¬Æ´�Ë^D�É¸½ ± ¯�³X(ÃÄ·�¶ é ¬X² ± ¬XÀ�´(¿ Ã ² Ã ½ ± º6´ ± ¯�¬X>º6´ ´(¿ ± �´ ± ° Ã�± >Ã Ã (!² Ã  ± µº6É0Ã Ã ´(¿Xº�¬
³X ± ¬iÀÂº�³X² ± ´(�¶àº�¬Å²9¯�´(¿ Ã µK´â·.Á Ã �¯�»>» Ã6Ã ²XÉÅº�ÇE�~° Ã Ç¿Xº�¬ ± (°�s´w¯�² Ã ´ Ã ÇÈ´K¿Åº Þ º6µ²i¯�³X�Ç¿Xº�¬XÀ Ã �¶Z´(¿Xº6´ ± �¶Å´(¿X¯� Ã
´(¿Xº6´]½ ± ¯�ÃÓº6´ Ã ´(¿ Ã (º6» Ã ´¼·áÇÈ¯�¬Xw´wµº ± ¬Æ´(�¶$É Ã »M¯�µ Ã ÃÄ¯� Ã !¯$Ç�Ç�³iµ�Ë>Ìs¿ Ã ¬�(¯�° Ã ´(¿ ± ¬iÀ"¬ Ã6Ã ²X ´w¯eÉ Ã ²i¯�¬ Ã ´w¯ Ã ¬Å(³iµ Ã
´(¿Xº6´�´(¿ Ã (º6» Ã ´¼·GÇÈ¯�¬Xw´wµº ± ¬Æ´(�º6µ ÃYÃ ¬i»M¯�µÇ Ã ² ± ¬�´(¿ Ã »M³i´(³Xµ Ã Ë

Ò ¯�¬.´wµ(¯�ÃÓsº6µ Ã µ Ã�Ü ³ ± µ Ã ²á»M¯�µsÉ�¯�´(¿ ± ¬.´ Ã ¬Æ´ ± ¯�¬Xº�ÃoIMÁÅÃÓº�¬Å¬ Ã ² J º�¬X²®³X¬ ± ¬Æ´ Ã ¬.´ ± ¯�¬Xº�Ã�ÇÍ¿Xº�¬iÀ Ã �Ë
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¡�¢�£~¤�£¥¡ ¦S§¥¨,©^©&ª�«�¬�o¨(©&®	ª�¯
«�¬Æ´ Ã ¬.´ ± ¯�¬Xº�Ã$w·$w´ Ã ° Ç¿Xº�¬XÀ Ã }º6µ Ã º�ÇÈ¯�°�°\¯�¬e»hº�ÇÈ´w¯�µ ± ¬"º�Ç�Ç ± ² Ã ¬.´(�¶ ± ¬XÇ�ÃÓ³Å² ± ¬iÀ�ÁÅ¿.·$ ± Ç�º�ÃÛ¶{ÁXµ(¯$Ç Ã (�¶�º�¬X²e(º6» Ã ´¼·
ÇÈ¯�¬.´wµ(¯�Ã (´wµ³XÇÈ´(³iµ Ã ÇÍ¿Xº�¬iÀ Ã G��>K>K>B��ËGÌ�¿ Ã Ù�Ã ±ÄÐ É�¯�µ(¯�³iÀ�¿ ÃÈÐ ÁÅÃÄ¯� ± ¯�¬7ÁXµ(¯P½ ± ² Ã �º�¬ ÃÈÐ º�°\ÁÅÃ Ã ¯�»�ºG´ Ã °\Á�¯�µº6µ(·
ÁÅ¿.·¸ ± Ç�º�Ã ÇÍ¿Xº�¬iÀ Ã µ Ã ³XÃÄ´ ± ¬iÀ ± ¬fº~°ÂºPï�¯�µ\ÃÄ¯�(�å�ã ± ´(¿i¯�³i´ é µw´"Á Ã µ(»M¯�µ° ± ¬iÀ�º�ÁÅµ(¯�Á Ã µ"¿Xº Þ º6µÍ²ëº�¬Åº�ÃÄ·¸ ± �¶>º
´ Ã °\Á�¯�µº6µ(·áÁ ± Á ÃK¾ º�s³X Ã ²�´w¯�µ Ã ÁÅÃÓº�Ç Ã º�µ Ã º�ÇÈ´w¯�µ�´(¿Åº6´s¿Xº�²GÉ Ã6Ã ¬�µ Ã °\¯P½ Ã ²9´w¯Âµ Ã ÁÅº ± µ�º�ÇÈµÍº�ÇE�àË]Ì�¿ Ã ÇÈµº�ÇE�
± ´( Ã ÃÓ» ¾ º��´(¿ Ã µ Ã (³XÃÓ´�¯�»�º�ÁXµ Ã ½ ± ¯�³X�ÁXµ(¯$Ç Ã (3°\¯$² ±êé Ç�º6´ ± ¯�¬��° ±>B��Ë\Ì�¿ Ã ãyº�Ã²� Ã µ(´w¯�¬ ¾ º6´ Ã µ4ÇÈ¯�¬.´(º�° ± ¬Åº6´ ± ¯�¬
ÃÄ¯�( ± ¬áÏ�ÁXÁ Ã ¬X² ±ÄÐáÒ ÁXµ(¯Ý½ ± ² Ã �º�¬ ÃÈÐ º�°\ÁÅÃ Ã ¯�»�º\ÇÈ¯�¬.´wµ(¯�ÃÑw´wµ³ÅÇÈ´(³iµ Ã Ç¿Xº�¬XÀ Ã3¾ ¿ Ã ¬�´(¿ Ã À�¯P½ Ã µ¬X° Ã ¬.´ ¾ º6´ Ã µ
´ Ã w´ ± ¬XÀ®ÃÓº6É ¾ º��ÁXµ ± ½6º6´ ±ÄÞ6Ã ² ¾s± ´(¿i¯�³X´KÇÈ¯�¬Å ± ² Ã µ ± ¬iÀá¿X¯ ¾ ´(¿Xº6´ ¾ ¯�³XÃÓ²7º A·Ã ÇÈ´�» Ã6Ã ²iÉÅº�Ç ��´w¯®´(¿ Ã ð ± ¬ ± w´wµ(·®¯�»
´(¿ Ã X ¬Æ½ ± µ(¯�¬Å° Ã ¬Æ´�Ë

c Ã »M¯�µ Ã º�¬.·fÁÅÃÓº�¬X¬ Ã ²fÇÍ¿Xº�¬iÀ Ã áº6µ Ã °�º�² Ã ¶ ± ¬ÅÇ�ÃÓ³X² ± ¬XÀ9¯�µ(À�º�¬ ±ÓÞ º6´ ± ¯�¬Xº�Ã�º�¬X²F(º6» Ã ´â· ÇÈ¯�¬Æ´wµ¯�Ãsw´wµ³ÅÇÈ´(³iµ Ã
Ç¿Åº�¬iÀ Ã �¶à´(¿ Ã�± µ ± °\ÁÅº�ÇÈ´�¯�¬~(º6» Ã ´¼·9°"³Xw´�É ÃjÃ ½6º�ÃÓ³Xº6´ Ã ²ÑË�ã�¿ Ã ´(¿ Ã µ�´(¿ ± �ÁXµ(¯$Ç Ã ( ±  ÃÈÐ Á Ã ¬Å ± ½ Ã ² Ã Á Ã ¬X²Å�¯�¬
¿i¯ ¾ ´(¿ Ã ¯�µ ± À ± ¬Xº�Ã]¿Xº Þ º6µ²Hº�¬Åº�ÃÄ·¸ ±  ¾ º�eÁ Ã µ(»M¯�µ° Ã ²fº�¬X²ëÁÅº6µ(´ ± Ç�³XÃÓº6µÃÄ·y¿X¯ ¾b± ´ ¾ º�Â²i¯¸Ç�³Å° Ã ¬Æ´ Ã ²ÑËpÖ�º6µ(´
¯�»�´(¿ Ã µº6´ ± ¯�¬Åº�Ã Ã É Ã ¿ ± ¬X²�´(¿ Ã ² Ã  ± À�¬7¯�» ± ¬.´ Ã ¬Æ´,(Á Ã Ç ±Äé Ç�º6´ ± ¯�¬X ¾ º��´w¯~°�ºN� ÃÂ± ´3Á�¯�( ± ÉÅÃ Ã ´w¯9µ Ã ´wµ ±SÃ ½ Ã ´(¿ Ã
± ¬i»M¯�µ°�º6´ ± ¯�¬G¬ Ã6Ã ² Ã ²ZË

ãq¿ ± Ã Ã�± °\ÁÅÃ Ã ° Ã ¬.´ ± ¬iÀ\ÇÍ¿Xº�¬iÀ Ã ÇÈ¯�¬Æ´wµ(¯�ÃäsÃ ± ° ± ´(]Î ÃÈÐi± É ± Ã ± ´¼·Âº�¬X²�º�²Xº6ÁX´(º6É ± Ã ± ´¼·�¶0º6´�Ã Ã º�w´ ± ¬G´ Ã µ°�s¯�»}´(¿ Ã
´ ± ° Ã\± ´3´(ºN� Ã ,´w¯9°�ºN� Ã ÇÍ¿Xº�¬iÀ Ã �¶v´(¿ Ã ¿ ± À�¿7º�Ç�Ç ± ² Ã ¬Æ´3µº6´ Ã º�(w¯$Ç ± º6´ Ã ² ¾s± ´(¿ ± ¬Æ´ Ã ¬.´ ± ¯�¬Xº�Ã}ÇÍ¿Xº�¬iÀ Ã �º6´w´ Ã w´(
´w¯9´(¿ ÃÂ± °\Á�¯�µ(´(º�¬XÇ Ã ¯�»�ÇÈ¯�¬.´wµ(¯�ÃÓÃ ± ¬iÀG´(¿ Ã °@º�¬Å²7´(¿ Ã ¿ ± À�¿yÃ Ã ½ Ã Ã}¯�»�µ ± E��É Ã�± ¬iÀGº�(³X° Ã ²7É¸·7¬i¯�´,²i¯ ± ¬XÀ®w¯iË
H Ã Ç ±  ± ¯�¬9°�ºN� Ã µs¬ Ã6Ã ²G´w¯Â³X¬X² Ã µw´(º�¬X²á´(¿ Ã  Ã µ ± d�$�É Ã »Ê¯�µ Ã ´(¿ Ã · ¾ º ± ½ Ã ´(¿ Ã Ç¿Xº�¬iÀ Ã ÇÈ¯�¬Æ´wµ¯�ÃÓ�Ë

ð�¯�w´ew·¸(´ Ã °�,º�¬X² ± ¬X²X³Åw´wµ ±:Ã 3²i¯ ± ¬XÇ�ÃÓ³Å² Ã (³XÇ¿:ÇÈ¯�¬Æ´wµ¯�ÃÓ�¶}³X(³Xº�ÃäÃÄ·~Ç�º�ÃäÃ Ã ²pð~º�¬Xº6À Ã ° Ã ¬.´4¯�» Ò ¿Xº�¬iÀ Ã
Ihð³D Ò�J ÁXµ(¯$Ç Ã ²X³iµ Ã �Ë�c]³X´�´(¿ Ã ÃÓº6µ(À Ã ¬¸³X°4É Ã µ\¯�»�º�Ç�Ç ± ² Ã ¬Æ´(Â¯¸Ç�Ç�³iµµ ± ¬iÀ7º6»M´ Ã µÂw·$w´ Ã °ìÇÍ¿Xº�¬iÀ Ã  ¾�± ´(¿i¯�³i´Ã ½6º�ÃÓ³Xº6´ ± ¬iÀ,´(¿ Ã�± µ º6» Ã ´â· ± °\ÁÅÃ ±:Ã  ¾s± ² Ã Ú¼(ÁXµ Ã º�²Â¬X¯�¬$Ú Ã ¬i»M¯�µÇ Ã ° Ã ¬.´!¯�»Z´(¿ Ã  Ã ÇÈ¯�¬Æ´wµ¯�ÃÓ�Ë P¥Ã (Áà¯�¬Å ± É ± Ã ± ´¼·,¬ Ã6Ã ²X
´w¯ëÉ Ã º�( ± À�¬ Ã ²F»M¯�µ Ã ¬X(³iµ ± ¬iÀpÇÈ¯�°\ÁÅÃ ± º�¬XÇ Ã9¾�± ´(¿ ´(¿ Ã ð³D Ò ÁXµ(¯$Ç Ã ²X³iµ Ã �w¯:´(¿Åº6´áÇÍ¿Xº�¬iÀ Ã º�¬Xº�ÃÄ·$ Ã �º6µ Ã
ÇÈ¯�¬X²X³ÅÇÈ´ Ã ²Âº�¬X²Â´(¿ Ã µ Ã ³XÃÄ´(>º6µ Ã ¬i¯�´ ± À�¬X¯�µ Ã ²ZËoDK¬ Ã�¾ º�·\´w¯"²i¯,´(¿ ±  ± }´w¯4µ Ã�¾ º6µ²�Á Ã ¯�ÁÅÃ Ã »Ê¯�µ](º6» Ã É Ã ¿Xº�½ ± ¯�µ
¾ ¿ Ã ¬e´(¿ Ã ·eÇÍ¿i¯¸¯� Ã (º6» Ã ´¼·e¯Ý½ Ã µ]¯�´(¿ Ã µ!(·¸w´ Ã °uÀ�¯�º�ÃÓ!º�¬X²e´w¯4¿i¯�ÃÓ²e´(¿ Ã °uº�Ç�ÇÈ¯�³Å¬Æ´(º6ÉÅÃ Ãs¾ ¿ Ã ¬e´(¿ Ã ·"ÇÍ¿i¯.¯� Ã ´w¯
± À�¬i¯�µ Ã ´(¿ Ã ð³D Ò ÁXµ(¯$Ç Ã ²X³iµ Ã �¶ Ã ½ Ã ¬ ¾ ¿ Ã ¬®¬i¯áº�Ç�Ç ± ² Ã ¬.´�µ Ã (³XÃÄ´(�Ë�Ï�Ç¿ ±SÃ ½ ± ¬XÀ�´(¿ ± sÀ�¯�º�ÃÛ¶ ± ¬G´(³iµ¬Z¶Åµ Ã�Ü ³ ± µ Ã 
°�º�¬Xº6À Ã ° Ã ¬Æ´�ÇÈ¯�°�° ± ´(° Ã ¬.´�´w¯G(º6» Ã ´¼·�Ih Ã6Ã�Ò ¿Åº6ÁX´ Ã µ�> ògJ ¶Ñº�3²i¯ Ã !ï(³Xw´Kº6É�¯�³i´ Ã ½ Ã µ(·�º�wÁ Ã ÇÈ´K¯�»!É0³ ± ÃÓ² ± ¬iÀ
º�¬X²G¯�Á Ã µº6´ ± ¬iÀ�º\(º6» Ã w·$w´ Ã °GË
¡�¢�£~¤�£´¢ µf©&¶*§�¨(©o©oª�«i¬�o¨,©o®	ª�¯
ãq¿ ± Ã Ã ² Ã º�Ã ± ¬iÀ ¾s± ´(¿�ÁÅÃÓº�¬X¬ Ã ²�Ç¿Xº�¬XÀ Ã  ± sµ Ã ÃÓº6´ ± ½ Ã ÃÄ·®w´wµÍº ± À�¿Æ´w»M¯�µ ¾ º6µ²�I Ã ½ Ã ¬ ± »>² ±�C Ç�³XÃÄ´�´w¯ Ã ¬i»M¯�µÇ Ã·J ¶Ñ³X¬$Ú
ÁÅÃÓº�¬Å¬ Ã ²�Ç¿Åº�¬iÀ Ã �´(¿Xº6´�°\¯Ý½ Ã w·$w´ Ã °�è´w¯ ¾ º6µ²ew´(º6´ Ã �¯�»X¿ ± À�¿ Ã µkµ ± E�Kº6µ Ã Ã Ã vw´wµÍº ± À�¿Æ´w»M¯�µ ¾ º6µ²ZËèÌ�¿ Ã µ Ã ¬ Ã6Ã ²
´w¯eÉ Ã ÁXµ¯¸Ç Ã ²X³Xµ Ã  Ã (´(º6ÉÅÃ ± (¿ Ã ²Â´w¯eÁXµ Ã ½ Ã ¬.´�¯�µ�² Ã ´ Ã ÇÈ´�Ç¿Åº�¬iÀ Ã �´(¿Xº6´ ± °\ÁÅº�ÇÈ´�´(¿ Ã º6É ± Ã ± ´¼·\¯�»v´(¿ Ã ¯�Á Ã µÍº6´ ± ¯�¬X
(º6» Ã ´¼·®ÇÈ¯�¬.´wµ(¯�ÃÑw´wµÍ³XÇÈ´(³iµ Ã º�¬X²®´(¿ Ã ² Ã  ± À�¬ Ã ²GÇÈ¯�¬Æ´wµ¯�ÃÓ�´w¯ Ã ¬X»Ê¯�µÇ Ã ´(¿ Ã (º6» Ã ´¼·®ÇÈ¯�¬Xw´wµÍº ± ¬Æ´(�Ë

Ï�4¬X¯�´ Ã ² Ã º6µÍÃ ±:Ã µ�¶èÁ Ã ¯�ÁÅÃ Ã�¾s± ÃÓÃ}´ Ã ¬X²:´w¯�¯�ÁÅ´ ± ° ±ÄÞ6Ã ´(¿ Ã�± µ4Á Ã µ(»M¯�µ°�º�¬ÅÇ Ã ¯Ý½ Ã µ\´ ± ° Ã ´w¯R° Ã6Ã ´"º�½6º6µ ±:Ã ´¼·
¯�»�À�¯�º�ÃÓ�Ë9«�»�º�¬:³X¬Å(º6» Ã Ç¿Xº�¬XÀ Ãá± "² Ã ´ Ã ÇÈ´ Ã ²Z¶ ± ´ ±  ± °\Á�¯�µ(´(º�¬.´�´w¯~µ Ã wÁ�¯�¬X² Ü ³ ± Ç �¸ÃÓ·�Ë9Ö Ã ¯�ÁÅÃ Ã�± ¬XÇÈ¯�µ(µ Ã ÇÈ´(ÃÓ·
µ Ã Ú Ã ½6º�ÃÓ³Xº6´ Ã ´(¿ Ã�± µ"Á Ã µÇ Ã ÁX´ ± ¯�¬:¯�»sµ ± d�7º6»Ê´ Ã µ�º�Á Ã µ ± ¯$²y¯�»�(³XÇ�Ç Ã (�Ë¸DK¬ ÃÂ¾ º�·p´w¯ ± ¬.´ Ã µ(µ³XÁX´,´(¿ ± ,µ ± d�7µ Ã ÚÃ ½6º�ÃÓ³Xº6´ ± ¯�¬9ÁXµ(¯$Ç Ã ( ± s´w¯ ± ¬.´ Ã µ(½ Ã ¬ Ã,Ü ³ ± Ç �¸ÃÓ·�´w¯áw´w¯�Á ± ´sÉ Ã »M¯�µ Ã,± ´sÃ Ã º�²X�´w¯áº�»h³iµ(´(¿ Ã µsµ Ã ²X³XÇÈ´ ± ¯�¬ ± ¬®(º6» Ã ´¼·
°�º6µ(À ± ¬X3¯�µ4º9ÃÄ¯�(3¯$Ç�Ç�³iµ�Ë�c�³i´�´(¿Xº6´�µ Ã�Ü ³ ± µ Ã �º�¬pº�Ã Ã µ(´ ± ¬iÀG»h³X¬XÇÈ´ ± ¯�¬R´w¯�ÁXµ(¯P½ ± ² Ã » Ã6Ã ²iÉ0º�ÇE�7´w¯9w¯�° Ã ¯�¬ Ã
¾ ¿i¯ ± �µ Ã wÁ�¯�¬X ± É0Ã Ã »M¯�µ Ã ¬X³iµ ± ¬iÀ"´(¿Xº6´�´(¿ Ã (º6» Ã ´¼·GÇÈ¯�¬Xw´wµº ± ¬Æ´(�º6µ Ã (º6´ ±  éUÃ ²ZË

Ï�´�´(¿ Ã º�° Ã ´ ± ° Ã ¶kÇÍ¿Xº�¬iÀ Ã�± 3ºG¬X¯�µ°�º�ÃèÁÅº6µ(´3¯�»�º�¬Æ·~w·$w´ Ã °GË Õ ³XÇ�Ç Ã ((»M³XÃ�w·$w´ Ã °�3º6µ Ã ÇÈ¯�¬Æ´ ± ¬¸³Xº�ÃÓÃÓ·
Ç¿Åº�¬iÀ ± ¬iÀ7º�¬X²Hº�²Xº6ÁÅ´ ± ¬iÀR´w¯yÇ�³iµ(µ Ã ¬.´�ÇÈ¯�¬X² ± ´ ± ¯�¬X�Ë Ò ¿Xº�¬iÀ Ã (¿i¯�³XÃä²:É Ã º�ÃÓÃÄ¯ ¾fÃ ²Hº�ÂÃÄ¯�¬iÀ7º� ± ´\²i¯ Ã \¬i¯�´
½ ± ¯�ÃÓº6´ Ã ´(¿ Ã ÉÅº� ± Ç�ÇÈ¯�¬Xw´wµÍº ± ¬Æ´("¯�¬H(º6» Ã É Ã ¿Xº�½ ± ¯�µeº�¬X²ë´(¿ Ã µ Ã »M¯�µ ÃG± ¬XÇÈµ Ã º� Ã µ ± d�7´w¯7³X¬Xº�Ç�Ç Ã ÁX´(º6ÉÅÃ Ã Ã Ã ½ Ã ÃÓ�Ë
ãq¿ ± Ã Ã�± ¬\´(¿ Ã (¿i¯�µ(´}´ Ã µÍ°uµ Ã ÃÓº Ði± ¬iÀ3´(¿ Ã (º6» Ã ´â·�ÇÈ¯�¬Xw´wµº ± ¬Æ´( °�º�·\º�ÃÓÃÄ¯ ¾ ¯�´(¿ Ã µ]w·$w´ Ã ° À�¯�º�ÃÓ ´w¯�É Ã º�Ç¿ ±SÃ ½ Ã ²
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´w¯�º®À�µ Ã º6´ Ã µ\² Ã À�µ Ã6Ã ¶ ± ¬7´(¿ Ã ÃÓ¯�¬iÀ Ã µ,´ Ã µ°=º�Ç�Ç ± ² Ã ¬.´(4º�¬Å²pÃÄ¯�( Ã �Ç�º�¬:ÇÈ¯�(´4º®À�µ Ã º6´4² Ã º�Ã °\¯�µ Ã ´(¿Xº�¬p´(¿ Ã
(¿i¯�µ´�´ Ã µ°bÀ�º ± ¬Å�Ë

Ì�¿ Ã � Ã · ± �´w¯Gº�ÃÓÃÄ¯ ¾ Î ÃÈÐ$± É ± Ã ± ´â· ± ¬R¿i¯ ¾ (º6» Ã ´¼·~À�¯�º�ÃÓ�º6µ Ã º�ÇÍ¿ ±:Ã ½ Ã ²Z¶kÉÅ³i´3¬i¯�´�Î ÃÈÐi± É ± Ã ± ´¼· ± ¬~½ ± ¯�ÃÓº6´ ± ¬iÀ
´(¿ Ã °G¶0º�¬X²�´w¯�ÁXµ(¯P½ ± ² Ã ´(¿ Ã,± ¬X»Ê¯�µ°Âº6´ ± ¯�¬á´(¿Xº6´sÇÈµ Ã º6´ Ã �º�Ç�Ç�³iµº6´ Ã µ ± d��Á Ã µÍÇ Ã ÁX´ ± ¯�¬�É¸·á² Ã Ç ±  ± ¯�¬G°�ºN� Ã µ�Ë

H Ã ´ Ã ÇÈ´ ± ¬iÀ�° ± À�µº6´ ± ¯�¬á´w¯ ¾ º6µ²9µ ± d� ±:Ã µ]É Ã ¿Xº�½ ± ¯�µ�w´(º6µ(´( ¾�± ´(¿ ± ² Ã ¬.´ ± »Ê· ± ¬iÀ4ÉÅº� Ã Ã ± ¬ Ã µ Ã�Ü ³ ± µ Ã ° Ã ¬.´(�Ë}Ì�¿ Ã
µ Ã�Ü ³ ± µ Ã ° Ã ¬Æ´(4»Ê¯�ÃäÃÄ¯ ¾ »Êµ(¯�° ´(¿ Ã ¿Xº Þ º6µ²fº�¬Xº�ÃÄ·$ ± �Ë9Ì�¿ Ã  Ã µ Ã�Ü ³ ± µ Ã ° Ã ¬.´("°�º�·yÉ Ã À Ã ¬ Ã µº�Ã�IÈÔdX Ü ³ ± ÁÅ° Ã ¬Æ´
¾s± ÃäÃZ¬i¯�´sÉ Ã ¯�Á Ã µº6´ Ã ²~º6É�¯Ý½ Ã ´(¿ Ã4± ² Ã ¬Æ´ ±ÄéUÃ ²®(º6» Ã ´¼·.Ú¼ÇÈµ ± ´ ± Ç�º�Ã�Ã ± ° ± ´((×e¯�µ�Ô Õ º6» Ã ´¼·.Ú¼ÇÈµ ± ´ ± Ç�º�Ã Ã�Ü ³ ± ÁÅ° Ã ¬.´s°"³Xw´
É Ã ¯�Á Ã µº6´ ± ¯�¬Åº�Ã ¾ ¿ Ã ¬�´(¿ Ã w·$w´ Ã ° ± !¯�Á Ã µº6´ ± ¬XÀ�× J ¯�µ�wÁ Ã Ç ±êé Ç�º�ÃÓÃÓ·4´ ±:Ã ²�´w¯"´(¿ Ã ¿Åº Þ º6µ²�º�¬Åº�ÃÄ·¸ ± �IÈÔwÏvã~Ï ÒsÕ
¯�Á Ã µº6´w¯�µ�°"³Xw´�º�Ã ¾ º�·$�¿Xº�¬Å²i¯ A º ± µÇÈµÍº6»Ê´ ¾ ¿ Ã ¬�´(¿ Ã · Ã ¬.´ Ã µsº�¬X²GÃ Ã ºÝ½ Ã ´(¿ Ã ¬i¯6ÚÛÎÅ·.Ú Þ ¯�¬ Ã ×\¯�µ�ÔwÖ ± ÃÄ¯�´(�°"³Xw´
º�Ã ¾ º�·$�»M¯�ÃÓÃÄ¯ ¾ ´(¿ Ã Ì Ò Ï Õ º�Ã Ã µ(´(�º�¬X²GÇÈ¯�¬.´ ± ¬.³ Ã ´w¯Â²i¯�w¯�³X¬Æ´ ± Ã�´(¿ Ã ·áº6µ Ã Ç�º�¬XÇ Ã Ã Ã ²X× J Ë

¹ Ã ¬ Ã µº�Ã�º�¬X²�³X¬iµ Ã º�Ã ± w´ ± Ç�µ Ã�Ü ³ ± µ Ã ° Ã ¬Æ´(�(³XÇÍ¿�º�\Ô DKÁ Ã µÍº6´w¯�µ�°4³X(´ º�Ã ¾ º�·$�»Ê¯�ÃäÃÄ¯ ¾ ´(¿ ÃK¾ µ ± ´w´ Ã ¬�ÁXµ(¯$Ç Ã Ú
²X³iµ Ã (×,º6µ Ã ¬i¯�´�³X Ã »h³XÃÅº�¬Å²á°Âº�· Ã ½ Ã ¬ ± ¬XÇÈµ Ã º� Ã ´(¿ Ã Ã Ã ½ Ã Ãà¯�»Ñµ ± d� ± ¬�´(¿ Ã (·¸w´ Ã °®Ë^D�Á Ã µº6´w¯�µ ¯�»Ê´ Ã ¬�²i¯e¬i¯�´
»M¯�ÃÓÃÄ¯ ¾ ÁXµ(¯$Ç Ã ²X³iµ Ã �¶iº��² ± (Ç�³X Ã ² ± ¬ Ò ¿Xº6ÁX´ Ã µ ó ¶X»Ê¯�µs½ Ã µ(·�À�¯.¯$²Gµ Ã º�w¯�¬Å�Ë

Ì�¿ Ã ¬ ÃÈÐ ´4w´ Ã Á ± �´w¯~º�( ± À�¬pµ Ã wÁ�¯�¬X ± É ± Ã ± ´â·®´w¯�º6ÁXÁÅµ(¯�ÁXµ ± º6´ Ã Á0ÃÓº�Ç Ã  ± ¬7´(¿ Ã º6» Ã ´â·yÇÈ¯�¬Æ´wµ(¯�Ã]w´wµ³ÅÇÈ´(³iµ Ã
´w¯ Ã ¬X(³Xµ Ã ´(¿ Ã É0º� Ã Ã ± ¬ Ã µ Ã�Ü ³ ± µ Ã ° Ã ¬Æ´(�º6µ Ã ¬i¯�´�½ ± ¯�ÃÓº6´ Ã ²Z¶ ¾ ¿ ± Ã Ã º�ÃäÃÄ¯ ¾s± ¬iÀ"ÇÍ¿Xº�¬iÀ Ã �´(¿Åº6´�²i¯\¬i¯�´�µº ±  Ã µ ± E�0Ë
«�»�´(¿ Ã ÉÅº� Ã Ã ± ¬ Ã µ Ã�Ü ³ ± µ Ã ° Ã ¬Æ´("°�ºN� Ã�± ´ ± °�Áà¯� ± ÉÅÃ Ã »M¯�µ4´(¿ Ã w·$w´ Ã °=´w¯~º�ÇÍ¿ ±:Ã ½ Ã�± ´(,À�¯�º�Ãä�¶�´(¿ Ã ¬ ± ¬Xw´ Ã º�²
¯�» ¾ º ± ½ ± ¬iÀ9´(¿ Ã °G¶}´(¿ ÃcÃ ¬Æ´ ± µ Ã (º6» Ã ´¼·ëÇÈ¯�¬Æ´wµ¯�Ã](´wµ³XÇÈ´(³iµ Ã (¿i¯�³XÃä²yÉ Ã µ Ã ÇÈ¯�¬Å ± ² Ã µ Ã ²ëº�¬X²:µ Ã ² Ã  ± À�¬ Ã ²ZË�ÙX¯�µÃÈÐ º�°\ÁÅÃ Ã ¶kÇÈ¯�¬Å ± ² Ã µK´(¿ Ã »M¯�º�°ç(¿ Ã ²Å² ± ¬iÀáÁXµ(¯�ÉÅÃ Ã °��¯�¬7´(¿ Ã�Õ ÁÅº�Ç Ã�Õ ¿.³i´w´(Ã Ã Ë"Ùi¯�º�°=¿Xº�²RÉ Ã6Ã ¬7ÇÈ¯�° ± ¬iÀG¯ A
´(¿ ÃIÃÈÐ ´ Ã µ¬Åº�ÃX´(º�¬��\»M¯�µ °\¯�(´!¯�»Z´(¿ Ã ¯�Á Ã µÍº6´ ± ¯�¬Xº�ÃXÃ ± » Ã ¯�»�´(¿ Ã3Õ ¿¸³i´w´(Ã Ã ËYHK³iµ ± ¬iÀ�² Ã ½ Ã ÃÄ¯�ÁÅ° Ã ¬.´�¶¸º4¿Xº Þ º6µ²á¿Xº�²
É Ã6Ã ¬ ± ² Ã ¬Æ´ ±êéMÃ ²®º�¬X²9²X¯¸Ç�³X° Ã ¬Æ´ Ã ²9µ Ã ÃÓº6´ Ã ²�´w¯�´(¿ Ã »Ê¯�º�° ²Xº�°�º6À ± ¬iÀ�´(¿ Ã ´(¿ Ã µ°�º�ÃvÇÈ¯�¬Æ´wµ(¯�Ãè(³iµ»Mº�Ç Ã �¯�»}´(¿ Ã
wÁÅº�Ç Ã ÇÈµÍº6»Ê´�ËeÏ�´w´ Ã °\ÁX´(�¿Åº�²�É Ã6Ã ¬R°�º�² Ã ´w¯ Ã Ã ± ° ± ¬Xº6´ Ã »Ê¯�º�°B¿ Ã ²X² ± ¬XÀi¶0ÉÅ³X´�¬i¯�¬ Ã ¯�» ´(¿ Ã ÁXµ(¯�Á�¯� Ã ² éXÐ�Ã 
¾ ¯�µE� Ã ²ZË!Ì�¿ Ã µ Ã wÁ�¯�¬X Ã3¾ º��´w¯Â ± °\ÁÅÃÄ· ¾ º ± ½ Ã ´(¿ Ã µ Ã�Ü ³ ± µ Ã ° Ã ¬.´�É Ã »Ê¯�µ ÃYÃ º�Ç¿GÎ ± À�¿Æ´�Ë}«�¬G»hº�ÇÈ´�¶0º6´�´(¿ Ã ´ ± ° Ã
¯�»k´(¿ Ã4Ò ¯�ÃÓ³X°4É ± º4ÃÄ¯�(�¶$¯Ý½ Ã µ òNMKMKM ³X¬XÇÈ¯�¬.´wµ(¯�ÃÓÃ Ã ²áº�¬Å²�Á�¯�´ Ã ¬.´ ± º�ÃÓÃÄ·�ÇÈµ ± ´ ± Ç�º�Ãà»hº ± ÃÓ³iµ Ã  ¾ZÃ µ Ã µ Ã À�³XÃÓº6µÍÃÄ· ¾ º ± ½ Ã ²
¯�¬®´(¿ Ã ÁXµ Ã ´ ÃÈÐ ´s´(¿Xº6´s¬X¯�´(¿ ± ¬iÀ\ÇÈ¯�³XÃÓ²®É Ã ²X¯�¬ Ã º6É�¯�³i´�´(¿ Ã °Sº�¬X²G´(¿ Ã4Õ ¿¸³i´w´(Ã Ã ¿Åº�²G´w¯�ÎÅ·³� ô >B��Ë]ð9¯�µ Ã ´(¿Xº�¬
º\´(¿ ± µ²á¯�»è´(¿ Ã  Ã�¾ º ± ½ Ã µ�¿Xº�²9¬i¯�´�É Ã6Ã ¬Gµ Ã ½ ±:Ã�¾fÃ ² ± ¬�´(¿ Ã > M · Ã º6µÍ�É Ã »Ê¯�µ Ã ´(¿ Ã º�Ç�Ç ± ² Ã ¬.´�Ë

Ï�»Ê´ Ã µe´(¿ Ã®Ò ¯�ÃÓ³Å°,É ± ºGÃÄ¯�(�¶}ÇÈ¯�¬.´wµ(¯�ÃÓeº�¬X²ë° ± ´ ± À�º6´ ± ¯�¬ë° Ã º�(³Xµ Ã ,»M¯�µ"»Ê¯�º�° (¿ Ã ²Å² ± ¬iÀ ¾ZÃ µ Ã�± ² Ã ¬.´ ±êéUÃ ²
º�¬X² ± °�ÁÅÃ Ã ° Ã ¬.´ Ã ²Z¶$(³XÇ¿Gº��ÇÍ¿Xº�¬iÀ ± ¬XÀ\´(¿ Ã »Mº6ÉXµ ± Ç�º6´ ± ¯�¬áÁXµ(¯$Ç Ã ²X³iµ Ã �º�¬Å²áº�²Å² ± ¬iÀeÇ�º�° Ã µº��º�¬Å² ± ¬XwÁ Ã ÇÈ´ ± ¯�¬
º�¬X²Fµ Ã ÁÅº ± µÂÇ�º6Á0º6É ± Ã ± ´ ±SÃ \º�¬X²H¯�´(¿ Ã µ�ÇÈ¯�¬Æ´ ± ¬iÀ Ã ¬XÇÈ· º�ÇÈ´ ± ¯�¬X�Ë�Ì�¿ Ã (º�° Ã ° Ã º�(³iµ Ã �ÇÈ¯�³XÃÓ²Z¶�´(¿ Ã ¯�µ Ã ´ ± Ç�º�ÃÓÃÄ·�¶
¿XºÝ½ Ã É Ã6Ã ¬ ± °�ÁÅÃ Ã ° Ã ¬.´ Ã ²~É Ã »M¯�µ Ã ´(¿ Ã ÃÄ¯�(K¯�» Ò ¯�ÃÓ³X°4É ± º$Ë�ð�¯�w´K¯�» ´(¿ Ã ¯�´(¿ Ã µ ¾ º ± ½ Ã ²7¿Åº Þ º6µ²X ¾ZÃ µ Ã º�ÃÓw¯
µ Ã w¯�ÃÓ½ Ã ²ZË!ãq¿ ± Ã Ã ´(¿ Ã ¯�Á Ã µÍº6´ ± ¯�¬Xº�ÃÑÇÈ¯�¬.´wµ(¯�ÃÓs´w¯�² Ã º�Ã ¾�± ´(¿G»M¯�º�°¹(¿ Ã ²Å² ± ¬iÀ"µº ±  Ã ´(¿ Ã µ ± E��º�(w¯$Ç ± º6´ Ã ² ¾s± ´(¿
º Õ ¿.³i´w´(Ã Ã º�Ç�Ç ± ² Ã ¬.´"º6É�¯P½ Ã º�ÇÈ´(³Xº�ÃäÃÄ· éXÐi± ¬iÀG´(¿ Ã ÁXµ(¯�ÉÅÃ Ã °®¶k´(¿ Ã µ ± d� ± 4ÃÄ¯ ¾ZÃ µ4´(¿Åº�¬: ± °\ÁÅÃÄ· ± À�¬i¯�µ ± ¬XÀ9º�¬X²
¾ º ± ´ ± ¬iÀ4»Ê¯�µ]´(¿ Ã ¿Åº Þ º6µ²X ´w¯4¯$Ç�Ç�³iµ�Ë&º�¬X² Ã µ(´(º�¬X² ± ¬iÀ�º�¬Å² ÃÈÐ ÁÅÃ ± Ç ± ´(ÃÄ·"º�Ç�Ç Ã ÁÅ´ ± ¬iÀ"µ ± d� ± !É Ã ´w´ Ã µ]´(¿Xº�¬á ± °\Á0ÃÄ·
² Ã ¬.· ± ¬iÀ\º�¬X² ± À�¬i¯�µ ± ¬iÀ ± ´�Ë

Ì�¿ Ã�» Ï Õ Ï¦(º6» Ã ´¼·áÁXµ(¯�À�µº�°Cº�¬X²�(º6» Ã ´¼·�ÇÈ¯�¬.´wµ(¯�ÃZw´wµ³XÇÈ´(³Xµ Ã ¿Åº�²á Ã µ ± ¯�³X(ÃÓ·e² Ã À�µº�² Ã ²�É Ã »Ê¯�µ Ã É�¯�´(¿á´(¿ Ã
Ò ¿Xº�ÃäÃ Ã ¬iÀ Ã µ>º�¬X² Ò ¯�Ãä³X°,É ± º�ÃÓ¯�( Ã ���>K> ò ��Ëèãyº ± ½ ± ¬XÀ3µ Ã�Ü ³ ± µ Ã ° Ã ¬.´( ± ¬.´ Ã µ° ± ¬Xº6É0ÃÄ·3µ Ã ÁXµ Ã  Ã ¬Æ´(>º�¬Âº6É�² ± Ç�º6´ ± ¯�¬
¯�»�´(¿ Ã µ Ã wÁ�¯�¬X ± É ± Ã ± ´¼·e´w¯Âµ Ã ² Ã  ± À�¬�´(¿ Ã w·$w´ Ã ° ¾ ¿ Ã ¬�´(¿ Ã Ç�³Xµ(µ Ã ¬.´�² Ã  ± À�¬ ± s² Ã ´ Ã µ° ± ¬ Ã ²�´w¯�É Ã ³X¬X(º6» Ã Ë

«�k(³ÅÇ¿,º�¿Xº6µ²4Ã ± ¬ Ã º6ÁXÁÅµ(¯�º�Ç¿ ± °\ÁXµº�ÇÈ´ ± Ç�º�Ã´� Õ º�c Õ Ï�Ù�X�¶P´(¿ Ã º4Ë Õ ËÝ¬¸³XÇ�Ã Ã º6µè(³iÉÅ°�º6µ ± ¬ Ã (º6» Ã ´¼·�ÁXµ¯�À�µº�°Ã w´(º6ÉÅÃ ± (¿ Ã ²�º6»M´ Ã µ9´(¿ Ã Ìs¿iµ Ã (¿ Ã µ®ÃÓ¯�(®º�¬X²�² Ã ÇÈµ ± É Ã ² ± ¬ Ò ¿Xº6ÁÅ´ Ã µf>B¼i¶,¿Xº�®¬i¯�´®º�ÃäÃÄ¯ ¾ZÃ ² ¾ º ± ½ ± ¬iÀH´(¿ Ã
Õ º�c Õ Ï�Ù�XC(º6» Ã ´¼·Hµ Ã�Ü ³ ± µ Ã ° Ã ¬Æ´(Â»Ê¯�µ�¯Ý½ Ã µL¼½ p· Ã º6µ ¾�± ´(¿H¯�¬ Ã[ÃÈÐ Ç Ã ÁX´ ± ¯�¬ZË�«�¬t> a T ô ¶�»M¯�³iµÂ· Ã º6µáº6»M´ Ã µ
Õ º�c Õ Ï�Ù�X ¾ º� Ã w´(º6ÉÅÃ ± (¿ Ã ²Z¶ Õ º�c Õ Ï�Ù�X µ Ã�Ü ³ ± µ Ã ° Ã ¬.´("»Ê¯�µe¯�¬ Ã ³iÉÅ°�º6µ ± ¬ ÃÂ¾ZÃ µ Ã�¾ º ± ½ Ã ² ± ¬ë¯�µ² Ã µe´w¯
(º6´ ± (»Ê·®ÁÅµ Ã ( ± ¬XÀ » º�½¸·�Á Ã µ(»M¯�µ°�º�¬XÇ Ã À�¯�º�ÃÓ�Ë4Ì�¿Xº6´3(³iÉÅ°Âº6µ ± ¬ Ã º�¬X² ± ´(KÇÈµ Ã�¾ ¾fÃ µ Ã ÃÓ¯�w´�Ã Ã (�´(¿Xº�¬7ºá· Ã º6µ
ÃÓº6´ Ã µ�Ë Ì�¿ Ã (º�° Ã ° ± w´(ºN� Ã ¿Xº�s¬i¯�´�É Ã6Ã ¬®°�º�² Ã º6À�º ± ¬ZË

«�»�´(¿ Ã µ Ã4± �º6ÉÅw¯�ÃÓ³X´ Ã ÃÄ·á¬X¯ ¾ º�·G´w¯Âµ Ã ² Ã  ± À�¬G´(¿ Ã w·$w´ Ã °b´w¯áÉ Ã (º6» Ã º�¬X²�º6´s´(¿ Ã (º�° Ã ´ ± ° Ã ´w¯�(º6´ ± w»Ê·
´(¿ Ã w·$w´ Ã °¢µ Ã�Ü ³ ± µ Ã ° Ã ¬.´( ´(¿Xº6´vïw³X(´ ± »Ê· ± ´( ÃÈÐi± w´ Ã ¬ÅÇ Ã ¶¸´(¿ Ã ¬�´(¿ ÃnÃÈÐi± w´ Ã ¬ÅÇ Ã ¯�»k´(¿ Ã w·¸(´ Ã ° ± ´( Ã ÃÄ»Ñ(¿i¯�³ÅÃÓ²ÂÉ Ã
µ Ã ´(¿i¯�³XÀ�¿Æ´sº�¬Å²Gº�°�ºPïw¯�µ�µ Ã ÁÅÃÓº�Ç Ã ° Ã ¬Æ´�¯�µ�¬ Ã�¾ ² Ã  ± À�¬GÇÈ¯�¬X ± ² Ã µ Ã ²ZË}Ïs»M´ Ã µs´(¿ ÃKé µw´�º�Ç�Ç ± ² Ã ¬.´�¶0°"³XÇ¿9°\¯�µ Ã
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w´wµ ± ¬iÀ Ã ¬Æ´>º�¬Å²eÁ Ã µÍ¿Xº6ÁÅ}³X¬Xº�Ç�Ç Ã ÁÅ´(º6ÉÅÃ Ã ÇÈ¯�¬.´wµ(¯�ÃÓ ¾s± ÃÓÃÆÉ Ã »M¯�µÇ Ã ²\¯�¬\¯�Á Ã µº6´ ± ¯�¬X�Ëèã�¿ ± Ã Ã ´(¿ Ã ² Ã Ç ±  ± ¯�¬e´w¯,Ã ± ½ Ã
¾s± ´(¿�µ ± d� ±  ³X(³Xº�ÃÓÃÓ·4º�Ç�ÇÈ¯�µ² Ã ²á´w¯"°�º�¬Xº6À Ã ° Ã ¬.´�¶i´(¿i¯� Ã�¾ ¿i¯ ¾s± ÃÓÃi(³ A·Ã µ!´(¿ Ã ÃÄ¯�( Ã ](¿i¯�³ÅÃÓ²�¿XºÝ½ Ã º,µ ± À�¿.´>´w¯
ÁÅº6µ(´ ± Ç ± ÁÅº6´ Ã�± ¬�´(¿Xº6´�² Ã Ç ±  ± ¯�¬ZËYFk³XÇ � ± ÃÓ·�¶Æ´(¿ Ã Ç¿i¯ ± Ç Ã�±  ³X(³Xº�ÃäÃÄ·\¬i¯�´ w¯ew´(º6µE� ± »àÎ ÃÈÐ$± É ± Ã ± ´â· ± !º�ÃÓÃÄ¯ ¾fÃ ² ± ¬Â´(¿ Ã
¾ º�·�´(¿ Ã (º6» Ã ´¼·®ÇÈ¯�¬X(´wµº ± ¬.´(�º6µ Ã °�º ± ¬.´(º ± ¬ Ã ²Gº�¬Å²®ÃÄ¯�¬iÀ6Ú�´ Ã µ°bµº6´(¿ Ã µ�´(¿Xº�¬G¿i¯�µ(´�Ú�´ Ã µ°¹´(¿ ± ¬�� ± ¬iÀ4ÁXµ Ã ½6º ± ÃÓ�Ë

F ± � Ã º�¬.·� Ã ´!¯�»ÑÇÈ¯�¬.´wµ(¯�ÃÓ�¶$³Å¬iÁÅÃÓº�¬X¬ Ã ²"ÇÍ¿Xº�¬iÀ Ã ÇÈ¯�¬Æ´wµ¯�ÃÓ ± ¬Æ½�¯�ÃÓ½ Ã ² Ã  ± À�¬ ± ¬iÀ�º6ÁXÁÅµ(¯�ÁXµ ± º6´ Ã ÇÈ¯�¬.´wµ(¯�Ã�ÃÄ¯¸¯�ÁÅ�Ë
«�¬yÀ Ã ¬ Ã µº�Ã�¶è´(¿ Ã ÁXµ¯¸Ç Ã ( ± ¬.½�¯�ÃÄ½ Ã  ± ² Ã ¬Æ´ ± »Ê· ± ¬iÀG´(¿ Ã µ Ã wÁ�¯�¬X ± É ± Ã ± ´â·®¯�»�´(¿ Ã ÇÈ¯�¬Æ´wµ¯�ÃÓÃ Ã µ·Ih J î ÇÈ¯�ÃÓÃ Ã ÇÈ´ ± ¬iÀ�²Xº6´(º
IM» Ã6Ã ²iÉÅº�ÇE� J î�´(³iµÍ¬ ± ¬iÀ�´(¿ Ã » Ã6Ã ²iÉ0º�ÇE� ± ¬.´w¯s³X Ã »h³XÃ ± ¬i»Ê¯�µÍ°�º6´ ± ¯�¬wIhº�¬Xº�ÃÄ·$ ±  J º�¬X²�³iÁZ²Xº6´ ± ¬iÀ�´(¿ Ã ÁXµ¯¸Ç Ã (v°\¯$² Ã ÃÓ�î
À Ã ¬ Ã µº6´ ± ¬iÀÂº�¬.·�¬ Ã Ç Ã ((º6µ(·GÇÈ¯�¬.´wµ(¯�Ãkº�ÇÈ´ ± ¯�¬Å�º�¬X²®º6ÁXÁÅµ(¯�ÁXµ ± º6´ Ã ÇÈ¯�°Â°4³X¬ ± Ç�º6´ ± ¯�¬G´w¯�¯�´(¿ Ã µ�ÇÈ¯�¬.´wµ(¯�ÃÓÃ Ã µ�îÅº�¬X²
° Ã º�(³Xµ ± ¬iÀ\¿i¯ ¾�ÃBA�Ã ÇÈ´ ± ½ Ã ´(¿ Ã3¾ ¿i¯�Ã Ã ÁXµ(¯$Ç Ã ( ± bIM» Ã6Ã ²iÉ0º�ÇE�®º6À�º ± ¬ J Ë
������¾ s0$&$&3w¿0'�j	ÀÁ�Â�0'�.�.0$onE/

Ù Ã6Ã ²iÉ0º�ÇE� ± sº�ÉÅº� ± Ç4ÁÅº6µ(´�¯�» Õ ÌèÏ�ð~Ö�º�¬X²�´wµ Ã º6´ ± ¬iÀ�(º6» Ã ´¼·~º��ºáÇÈ¯�¬.´wµ(¯�ÃèÁXµ(¯�ÉÅÃ Ã °®Ë�«�¬X»Ê¯�µ°Âº6´ ± ¯�¬®Î0¯ ¾ ± 
� Ã · ± ¬G°�º ± ¬.´(º ± ¬ ± ¬iÀ\(º6» Ã ´â·�Ë

Ì�¿ Ã µ Ãá± 4¯�»M´ Ã ¬Hº~É Ã Ã ±:Ã »?Ih¿i¯�Á Ã � J ´(¿Xº6´\º~°�º�ÃÓÃ]¬.³X°4É Ã µe¯�»ÂÔwÃ Ã º�² ± ¬XÀ ± ¬Å² ± Ç�º6´w¯�µ(×~Ç�º�¬ ± ² Ã ¬.´ ± »M· ± ¬$Ú
ÇÈµ Ã º� ± ¬iÀ�µ ± d�7¯�»sº�Ç�Ç ± ² Ã ¬Æ´(�¶!¯�µ�¶ ± ¬ Õ ÌvÏ�ð~Ö ´ Ã µ°��¶>° ± À�µº6´ ± ¯�¬:´w¯ ¾ º6µ²Hw´(º6´ Ã e¯�» ± ¬XÇÈµ Ã º� Ã ²:µ ± d�àË~«â´ ± 
³X¬XÃ ± � Ã ÃÄ·á´(¿Xº6´sÀ Ã ¬ Ã µÍº�ÃèÃ Ã º�² ± ¬iÀ ± ¬Å² ± Ç�º6´w¯�µ�º6ÁXÁÅÃ ± Ç�º6É0Ã Ã ´w¯áÃäº6µ(À Ã4± ¬Å²X³Xw´wµ(·� Ã À�° Ã ¬.´( ÃÈÐ$± w´s¯�µ ¾s± ÃÓÃ�É Ã ³X Ã Ú
»h³XÃÛËvÌs¿ Ã ± ² Ã ¬Æ´ ±êé Ç�º6´ ± ¯�¬,¯�»0w·¸(´ Ã ° (º6» Ã ´â·4ÇÈ¯�¬X(´wµº ± ¬.´(è²X¯ Ã èÁXµ(¯P½ ± ² Ã ´(¿ Ã Á�¯�( ± É ± Ã ± ´â·s¯�» ± ² Ã ¬Æ´ ± »Ê· ± ¬iÀsÃ Ã º�² ± ¬iÀ
± ¬X² ± Ç�º6´w¯�µ�º6ÁXÁÅÃ ± Ç�º6ÉÅÃ Ã ´w¯Âº�wÁ Ã Ç ±êé Ç�(·¸w´ Ã °®Ë

Ì�¿ Ã ² Ã  ± µ Ã ´w¯�ÁÅµ Ã ² ± ÇÈ´}´(¿ Ã »h³i´(³iµ Ã ¯�»Ê´ Ã ¬�Ã Ã º�²X�´w¯4ÇÈ¯�ÃäÃ Ã ÇÈ´ ± ¬iÀ�º3ÃÓº6µÀ Ã º�°\¯�³X¬.´>¯�» ± ¬i»M¯�µ°�º6´ ± ¯�¬eÉÅº� Ã ²\¯�¬
´(¿ Ã ¿i¯�Á Ã ´(¿Xº6´3w¯�° Ã ´(¿ ± ¬XÀá³X Ã »M³XÃ ¾s± ÃäÃÑÉ Ã ¯�ÉÅ´(º ± ¬ Ã ²Rº�¬X²R¬i¯�´ ± Ç Ã ²ZË4Ì�¿ Ã0» Ï Õ Ï Õ Á0º�Ç Ã�Õ ¿.³i´w´(Ã Ã ÁXµ¯�À�µº�°
¾ º�sÇÈ¯�ÃÓÃ Ã ÇÈ´ ± ¬iÀST MKM ° Ã ´wµ ± Ç�sºÂ°\¯�¬Æ´(¿9É Ã »Ê¯�µ Ã ´(¿ Ã ÃÄ¯�(�¯�»}´(¿ Ã"Ò ¯�ÃÓ³Å°,É ± º$Ë Ò ¯�°\ÁÅº�¬ ±:Ã �¯�»Ê´ Ã ¬~ÇÈ¯�ÃÓÃ Ã ÇÈ´�²Xº6´(º
¯�¬�¯$Ç�Ç�³iÁÅº6´ ± ¯�¬Xº�ÃZº6» Ã ´â·�¶Å(³XÇÍ¿Gº��²Xº�·$ ¾s± ´(¿i¯�³i´�º\ÃÄ¯�w´�´ ± ° Ã º�Ç�Ç ± ² Ã ¬.´�¶Xº�¬X²Gº�(³X° Ã ´(¿ ± �²Xº6´(ºeµ Ã Î Ã ÇÈ´(�¯�¬
w·$w´ Ã °¦º6» Ã ´â·S��> ô ��¶ ¾ ¿ ± ÇÍ¿3¯�»XÇÈ¯�³iµ Ã ± ´k²i¯ Ã k¬i¯�´�Ë » ¯�´è¯�¬XÃÄ· ± Z´(¿ ± Ñ° ± ³X Ã ¯�»i²Xº6´(º�Á�¯�´ Ã ¬.´ ± º�ÃÓÃÄ·K° ± Ã Ã º�² ± ¬iÀi¶
ÉÅ³i´�ÇÈ¯�ÃäÃ Ã ÇÈ´ ± ¬iÀ ± ¬X»Ê¯�µ°Âº6´ ± ¯�¬f´(¿Xº6´Â°�ºÝ· ¬i¯�´�É Ã®± ¬X² ± Ç�º6´ ± ½ Ã ¯�»Kµ Ã º�Ã�µ ± E�:² ± ½ Ã µ´(�Ã ± ° ± ´ Ã ²fµ Ã w¯�³iµÇ Ã �º�¬X²
º6´w´ Ã ¬.´ ± ¯�¬®»Mµ(¯�°b°\¯�µ ÃjÃBA�Ã ÇÈ´ ± ½ Ã µ ± E�Âµ Ã ²X³ÅÇÈ´ ± ¯�¬ ÃBA ¯�µ´(�Ë

Öè¯¸¯�µÃÄ·,² ÃÈé ¬ Ã ²,» Ã6Ã ²iÉÅº�Ç �4Ç�º�¬eÃ Ã º�²"´w¯3º�² Ã ÇÈµ Ã º� Ã�± ¬"(º6» Ã ´â·�Ë>Ï��º�¬ ± ¬XÇ Ã ¬.´ ± ½ Ã ´w¯Kµ Ã ²X³XÇ Ã ´(¿ Ã ¬.³X°4É Ã µv¯�»
º�Ç�Ç ± ² Ã ¬.´( ± ¬K´(¿ Ã]Ò º�Ã ± »Ê¯�µ¬ ± º ÇÈ¯�¬Åw´wµ³XÇÈ´ ± ¯�¬ ± ¬X²X³Åw´wµ(·�¶�»M¯�µ ÃÈÐ º�°\ÁÅÃ Ã ¶ ¾ ¯�µE� Ã µÍ ¾s± ´(¿K´(¿ Ã É Ã w´Ñ(º6» Ã ´¼·3µ Ã ÇÈ¯�µ²Å��
º�K° Ã º�(³iµ Ã ²�É¸·®» Ã�¾fÃ (´�µ Ã Áà¯�µ´ Ã ² ± ¬ÅÇ ± ² Ã ¬.´(�� ¾ZÃ µ Ã µ Ã�¾ º6µ² Ã ²Ã��> ó >���Ë3Ì�¿ Ã µ Ã�¾ º6µ²RÇÈµ Ã º6´ Ã ²7º�¬ ± ¬XÇ Ã ¬.´ ± ½ Ã
´w¯ ¾�± ´(¿X¿i¯�ÃÓ² ± ¬i»Ê¯�µÍ°�º6´ ± ¯�¬7º6É�¯�³i´,(°Âº�ÃÓÃ>º�Ç�Ç ± ² Ã ¬.´("º�¬X²y¬ Ã º6µ"° ± ( Ã �¶vº�¬X²p´(¿ Ã ·7ÇÈ¯�³XÃÓ²y¬i¯�´4´(¿ Ã µ Ã »M¯�µ Ã É Ã
± ¬.½ Ã w´ ± À�º6´ Ã ²ñº�¬X²q´(¿ Ã Ç�º�³X Ã  Ã Ã ± ° ± ¬Xº6´ Ã ²ZËÄº�¬X² Ã µwÚ�µ Ã Á�¯�µ(´ ± ¬iÀf¯�» ± ¬XÇ ± ² Ã ¬Æ´(�ÇÈµ Ã º6´ Ã ²ñ´(¿ Ãy± ÃÓÃä³X ± ¯�¬F´(¿Xº6´
´(¿ Ã (·¸w´ Ã ° ¾ º��É Ã ÇÈ¯�° ± ¬iÀ®º6» Ã µ ¾ ¿ Ã ¬Z¶ ± ¬Xw´ Ã º�²Z¶vµ ± d�R¿Xº�²:° Ã µ Ã ÃÄ·~É Ã6Ã ¬y°4³X´ Ã ²ZËáÌs¿ ÃÂ± ¬Xº�Ç�Ç�³Xµº6´ Ã µ ± E�
Á Ã µÇ Ã ÁX´ ± ¯�¬�É¸·�°�º�¬Xº6À Ã ° Ã ¬.´sÃ Ã ²�´w¯Â¬X¯�´�´(ºN� ± ¬XÀ\´(¿ Ã ¬ Ã Ç Ã ((º6µ·�ÇÈ¯�¬.´wµ(¯�ÃÑº�ÇÈ´ ± ¯�¬X�´w¯�µ Ã ²Å³XÇ Ã µ ± d�àË�«�¬Åw´ Ã º�²Z¶
´(¿ Ã µ Ã Áà¯�µ´ ± ¬iÀe¯�»èº�Ç�Ç ± ² Ã ¬Æ´(�(¿i¯�³XÃä²á¿Åº�½ Ã É Ã6Ã ¬Gµ Ã�¾ º6µ² Ã ²ZË

Ù Ã6Ã ²XÉÅº�ÇE�7µ Ã�Ü ³ ± µ Ã ° Ã ¬Æ´(,(¿i¯�³XÃÓ²~É Ã ² Ã ´ Ã µ° ± ¬ Ã ² ¾s± ´(¿Rµ Ã wÁ Ã ÇÈ´3´w¯®´(¿ Ã ² Ã  ± À�¬R¯�» ´(¿ Ã ¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬(ÅØ
(º6» Ã ´¼·HÇÈ¯�¬.´wµ(¯�Ã�w´wµ³ÅÇÈ´(³iµ Ã ¶!´(¿ Ã (º6» Ã ´¼·HÇÈ¯�¬Xw´wµº ± ¬Æ´(eIh² Ã µ ± ½ Ã ²f»Mµ(¯�° ´(¿ Ã w·$w´ Ã ° ¿Xº Þ º6µÍ²X J ´(¿Xº6´Â°"³Xw´\É ÃÃ ¬i»M¯�µÇ Ã ²á¯�¬Gw·$w´ Ã °¢¯�Á Ã µÍº6´ ± ¯�¬Z¶iº�¬X²á´(¿ Ã º�((³X°\ÁÅ´ ± ¯�¬X]º�¬X²áµº6´ ± ¯�¬Xº�Ã Ã ³X¬X² Ã µÃÄ· ± ¬iÀ�´(¿ Ã w·$w´ Ã °í² Ã  ± À�¬Â»M¯�µ
(º6» Ã ´¼·�Ë3Ì�¿ Ã · ¾s± ÃÓÃZÉ Ã  ± ° ± Ãäº6µ�»Ê¯�µK² ±�A·Ã µ Ã ¬.´s¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬X�¯�¬XÃÄ·G´w¯á´(¿ Ã=ÃÈÐ ´ Ã ¬.´K´(¿Xº6´K´(¿ Ã ¿Åº Þ º6µ²X�¶Z(º6» Ã ´¼·
ÇÈ¯�¬Xw´wµÍº ± ¬Æ´(�¶Åº�¬X²Gw·$w´ Ã °¹² Ã  ± À�¬Gº6µ Ã  ± ° ± ÃÓº6µÝË

Ì�¿ Ã ¿Xº Þ º6µ²X�º�¬Å²H(º6» Ã ´â· ÇÈ¯�¬Xw´wµº ± ¬Æ´(�¶�º� ¾ZÃ ÃÓÃ�º�\´(¿ Ã Ç�º�³X(º�Ã ± ¬X»Ê¯�µ°Âº6´ ± ¯�¬H² Ã µ ± ½ Ã ²fÉ¸·ë´(¿ Ã ³X Ã ¯�»
Õ Ì�Ö�Ï4¶0»M¯�µ° ´(¿ Ã »Ê¯�³Å¬X²Xº6´ ± ¯�¬�»Ê¯�µ3² Ã ´ Ã µÍ° ± ¬ ± ¬XÀ ¾ ¿Xº6´�» Ã6Ã ²XÉÅº�ÇE� ± �¬ Ã Ç Ã ((º6µ(·�´w¯áÁÅµ(¯Ý½ ± ² Ã ´(¿ Ã ÇÈ¯�¬.´wµ(¯�ÃÓÃ Ã µ
¾s± ´(¿�´(¿ Ã\± ¬i»M¯�µ°�º6´ ± ¯�¬9´(¿ Ã ·~¬ Ã6Ã ²R´w¯G(º6´ ± w»M·®´(¿ Ã�± µKº6» Ã ´â·�µ Ã (Áà¯�¬Å ± É ± Ã ± ´ ±:Ã �Ë�«�¬Rº�²X² ± ´ ± ¯�¬Z¶0´(¿ Ã µ Ã °4³X(´�É Ã
° Ã ÇÍ¿Xº�¬ ± (°Â�´w¯ Ã ¬X(³Xµ Ã ´(¿Xº6´�» Ã6Ã ²iÉÅº�ÇE�GÇÍ¿Xº�¬X¬ Ã ÃÓsº6µ Ã ¯�Á Ã µº6´ ± ¬iÀ ÃBA·Ã ÇÈ´ ± ½ Ã ÃÄ·�Ë

Ì�¿ Ã » Ã6Ã ²iÉÅº�Ç � ± }³X Ã ²e´w¯,³XÁ�²Åº6´ Ã ´(¿ Ã ÇÈ¯�¬Æ´wµ(¯�ÃäÃ Ã µ\ÅØ�ÁXµ(¯$Ç Ã (>°�¯¸² Ã Ãäèº�¬Å²�³X¬X² Ã µÍw´(º�¬X² ± ¬XÀs¯�»à´(¿ Ã µ ± d�$ ± ¬
´(¿ Ã ÁXµ(¯$Ç Ã ( Ã �´(¿ Ã ·®º6µ Ã ÇÈ¯�¬Æ´wµ¯�ÃÓÃ ± ¬iÀi¶0´w¯á³XÁ�²Åº6´ Ã ´(¿ Ã�± µ�ÇÈ¯�¬Æ´wµ¯�Ãèº�ÃÓÀ�¯�µ ± ´(¿X°��¶0º�¬X²�´w¯ ÃÈÐ�Ã Ç�³i´ Ã º6ÁXÁXµ¯�ÁXµ ± º6´ Ã
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ÇÈ¯�¬.´wµ(¯�Ãkº�ÇÈ´ ± ¯�¬Å�Ë
Õ ¯�° Ã ´ ± ° Ã �¶{Ç�³XÃÄ´(³iµº�Ã6ÁÅµ(¯�ÉÅÃ Ã °� ± ¬Æ´ Ã µ(» Ã µ Ã}¾s± ´(¿K» Ã6Ã ²iÉ0º�ÇE�3º6É�¯�³i´Z´(¿ Ã w´(º6´ Ã ¯�»¸´(¿ Ã ÇÈ¯�¬Æ´wµ(¯�ÃäÃ Ã ²3ÁXµ(¯$Ç Ã (�Ëv«â»

´(¿ Ã Ç�³XÃÓ´(³iµ Ã ²i¯ Ã }¬X¯�´ Ã ¬ÅÇÈ¯�³iµº6À Ã (¿Åº6µ ± ¬iÀ ± ¬i»M¯�µ°�º6´ ± ¯�¬"º�¬X² ± »Å´(¿ Ã µ Ã�± �ºKÁ Ã µÇ Ã ÁX´ ± ¯�¬"´(¿Xº6´}´(¿ Ã�± ¬i»M¯�µ°�º6´ ± ¯�¬
Ç�º�¬�É Ã ³X Ã ² ± ¬qº ¾ º�·q´(¿Xº6´ ± �² Ã ´wµ ± ° Ã ¬Æ´(º�ÃK´w¯H´(¿X¯� Ã ÁXµ(¯P½ ± ² ± ¬iÀ ± ´�¶s´(¿ Ã ¬¦Ç�³XÃÄ´(³iµº�Ã�Ç¿Åº�¬iÀ Ã  ¾s± ÃÓÃsÉ Ã
¬ Ã Ç Ã (º6µ(·�Ë Õ ³ÅÇ¿~Ç¿Xº�¬iÀ Ã �µ Ã�Ü ³ ± µ Ã Ã Ã º�² Ã µ¿ ± Á9º�¬X²9»Êµ Ã6Ã ²i¯�°¹»Mµ(¯�°SÉÅÃÓº�° Ã Ih Ã6ÃwÉ ³Xw´ Ò ³XÃÄ´(³iµ Ã,± ¬ Ò ¿Xº6ÁX´ Ã µ
> ògJ ËÊX A�Ã ÇÈ´ ± ½ Ã » Ã6Ã ²iÉÅº�Ç �pÇÈ¯�ÃÓÃ Ã ÇÈ´ ± ¯�¬:µ Ã�Ü ³ ± µ Ã �´(¿Xº6´4´(¿X¯� Ã °ÂºN� ± ¬XÀ®´(¿ Ã µ Ã Áà¯�µ´(4º6µ Ã ÇÈ¯�¬Æ½ ± ¬XÇ Ã ²:´(¿Xº6´"´(¿ Ã
± ¬i»M¯�µ°�º6´ ± ¯�¬ ¾s± ÃÓÃiÉ Ã ³Å Ã ²á»Ê¯�µ�ÇÈ¯�¬Xw´wµÍ³XÇÈ´ ± ½ ÃK± °\ÁXµ(¯P½ Ã ° Ã ¬.´( ± ¬�º6» Ã ´â·áº�¬X²á¬i¯�´�º��º4ÉÅº� ±  »Ê¯�µ�ÇÈµ ± ´ ± Ç ± (°'¯�µ
² ± Ç ± ÁÅÃ ± ¬Åº6µ(·�º�ÇÈ´ ± ¯�¬ZË P¥Ã  ± w´(º�¬XÇ Ã ´w¯áº ± µ�² ± µ(´¼·�ÃÓº�³X¬Å²iµ(· ± �³X¬X² Ã µÍw´(º�¬X²Xº6ÉÅÃ Ã ¶iÉÅ³i´ Ü ³ ± ÇE�$ÃÄ·á´wµº�¬X ± ´ ± ¯�¬X ± ¬.´w¯
º�¬ë¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Xº�Ã Ç�³ÅÃÄ´(³iµ Ã�¾ ¿ Ã µ Ã ¯�¬XÃÄ·7À�¯¸¯¸²ë¬ Ã�¾  ± 4ÁÅº�( Ã ²:¯�¬p»M¯�µe» Ã º6µe¯�»�µ Ã ´wµ ± ÉÅ³i´ ± ¯�¬ÑËeX>½ Ã µ(·�¯�¬ Ã ÅØÃÈÐ Á Ã µ ±:Ã ¬XÇ Ã4± ¬XÇ�ÃÓ³X² Ã  ± ¬X² ± ½ ± ²Å³Xº�ÃàÁÅº�w´K° ± w´(ºN� Ã 3º�¬X²~º�½�¯ ± ² ± ¬iÀáµ Ã Á Ã º6´ ± ¬iÀ�´(¿ Ã º�° Ã ° ± w´(ºN� Ã �µ Ã�Ü ³ ± µ Ã �º
Ç�³XÃÄ´(³Xµ Ã ´(¿Xº6´ Ã ¬XÇÈ¯�³iµÍº6À Ã �(¿Åº6µ ± ¬iÀiË

Ì�¿Xµ Ã6Ã À Ã ¬ Ã µº�Ã3´â·.Á Ã G¯�»"» Ã6Ã ²iÉÅº�ÇE��º6µ Ã ÇÈ¯�°Â°\¯�¬XÃÄ·�³X Ã ²Zå º�³X² ± ´(�º�¬X²�Á Ã µ(»M¯�µ°�º�¬XÇ Ã º�( Ã (° Ã ¬.´(�î
µ Ã Á�¯�µ(´ ± ¬XÀe(·¸w´ Ã °Â�îÅº�¬X²Gº�¬i¯�°Âº�ÃÄ·�¶ ± ¬XÇ ± ² Ã ¬Æ´�¶iº�¬X²9º�Ç�Ç ± ² Ã ¬.´ ± ¬.½ Ã w´ ± À�º6´ ± ¯�¬ZË
¡�¢�£ÌË&£¥¡ Í³Îo«^Ï�Ðg¯L¨(©o«Ñ¦0ª�ÒgÓ
Ô	Ò½Õ�¨(©oÖ±ªÃÍ³¯N¯×ª�¯N¯×Õ�ª�©{Ðg¯
DK¬XÇ Ã º6À�º ± ¬Z¶�º�³Å² ± ´(èº�¬X²"Á Ã µ»Ê¯�µ°Âº�¬XÇ Ã º�( Ã ((° Ã ¬.´(}(¿i¯�³XÃä²,w´(º6µ(´�»Mµ(¯�°t´(¿ Ã (º6» Ã ´â·4ÇÈ¯�¬X(´wµº ± ¬.´(èº�¬Å²"² Ã  ± À�¬
º�((³Å°\ÁX´ ± ¯�¬XZº�¬Å²3µº6´ ± ¯�¬Xº�Ã Ã ËvÌ�¿ Ã À�¯�º�Ã.(¿i¯�³XÃä²KÉ Ã ´w¯�² Ã ´ Ã µ° ± ¬ Ã}¾ ¿ Ã ´(¿ Ã µÑ´(¿ Ã (º6» Ã ´¼·�ÇÈ¯�¬Xw´wµÍº ± ¬Æ´(kº6µ Ã É Ã�± ¬iÀÃ ¬i»M¯�µÇ Ã ² ± ¬á´(¿ Ã ¯�Á Ã µº6´ ± ¯�¬�¯�»v´(¿ Ã (·¸w´ Ã °¹º�¬X² ¾ ¿ Ã ´(¿ Ã µ�´(¿ Ã º�((³X°\ÁÅ´ ± ¯�¬X�³X¬X² Ã µÍÃÄ· ± ¬iÀ,´(¿ Ã º6» Ã ´â·�² Ã  ± À�¬
º�¬X²Rµº6´ ± ¯�¬Xº�Ã Ã º6µ Ã w´ ± ÃÓÃè´wµ³ Ã Ë�Ï�³X² ± ´(Kº�¬X²7Á Ã µ(»M¯�µ°�º�¬ÅÇ Ã º� Ã ((° Ã ¬.´(,º6µ Ã ºGÇ¿Xº�¬XÇ Ã ´w¯9² Ã ´ Ã ÇÈ´ ¾ ¿ Ã ´(¿ Ã µ
´(¿ Ã É Ã ¿Xº�½ ± ¯�µ�¯�»k´(¿ Ã w·¸(´ Ã °íº�¬X²á´(¿ Ã w·¸(´ Ã °íÇÈ¯�°\Á�¯�¬ Ã ¬Æ´(sw´ ± ÃÓÃ0(º6´ ±  éUÃ �´(¿ Ã º6» Ã ´â·áÇÈ¯�¬X(´wµº ± ¬.´(�º�¬X²�´(¿ Ã
¾ º�·�´(¿ Ã ÇÈ¯�¬.´wµ(¯�ÃÓÃ Ã µÍ�´(¿ ± ¬���´(¿ Ã w·$w´ Ã ° ±  ¾ ¯�µE� ± ¬iÀi¶i´(¿Åº6´ ± �¶i´(¿ Ã�± µ�ÁXµ(¯$Ç Ã (�°\¯$² Ã ÃÓ�º6µ Ã º�Ç�Ç�³iµº6´ Ã Ë

Ì�¿ Ã�Ã ¬Æ´ ± µ Ã (º6» Ã ´â·\ÇÈ¯�¬Æ´wµ(¯�Ã0w´wµ³XÇÈ´(³Xµ Ã °4³X(´}É Ã º�³X² ± ´ Ã ²Z¶Æ¬i¯�´àï(³Xw´}´(¿ Ã ÃÄ¯ ¾ZÃ µwÚ¼Ã Ã ½ Ã ÃiÁÅµ(¯¸Ç Ã  Ã �Ë}Ï�³Å² ± ´ ± ¬iÀ
´(¿ Ã ³iÁXÁ Ã µ]Ã Ã ½ Ã ÃÓ]¯�»Ñ´(¿ Ã ¯�µ(À�º�¬ ±ÓÞ º6´ ± ¯�¬ ¾s± ÃÓÃÅµ Ã�Ü ³ ± µ Ã É0³i·ÆÚ ± ¬Âº�¬X²�ÇÈ¯�°�° ± ´(° Ã ¬Æ´�»Mµ(¯�°C°�º�¬Xº6À Ã ° Ã ¬.´�º�¬X²�º�¬
± ¬X² Ã Á Ã ¬Å² Ã ¬Æ´vÀ�µ(¯�³iÁ\º6´}ºK¿ ± À�¿ Ã ¬i¯�³iÀ�¿eÃ Ã ½ Ã Ã$´w¯3ÇÈ¯�¬.´wµ(¯�Ã$´(¿ Ã º�³X² ± ´�º� ¾ZÃ ÃÓÃ$º� ÃÈÐ ÁÅÃ ± Ç ± ´kµÍ³XÃ Ã v»Ê¯�µ>ÇÈ¯�¬X²Å³XÇÈ´ ± ¬iÀ
´(¿ Ã °GË

Ï�³X² ± ´(Zº6µ Ã ¯�»M´ Ã ¬,Ã Ã ( ÃBA�Ã ÇÈ´ ± ½ Ã ´(¿Xº�¬�´(¿ Ã ·�° ± À�¿Æ´ÑÉ Ã Ëvã�¿ Ã ¬,º�³X² ± ´ ± ¬XÀ ± ZÁ Ã µ(»Ê¯�µÍ° Ã ²K´(¿iµ(¯�³iÀ�¿,ÇÈ¯�¬Æ´wµº�ÇÈ´(
¾s± ´(¿ ± ¬Å² Ã Á Ã ¬X² Ã ¬.´vÇÈ¯�°\ÁÅº�¬ ±:Ã �¶�´(¿ Ã µ Ã °�ºÝ·4É Ã (³iÉX´(Ã Ã ÁXµ Ã ((³iµ Ã v¯�¬e´(¿ Ã º�³X² ± ´v´ Ã º�°u´w¯�É Ã ³X¬X²Å³XÃÄ·KÁ�¯� ± ´ ± ½ Ã
¯�µ�Ã Ã (>´(¿Åº�¬Â´(¿i¯�µ¯�³iÀ�¿ ± ¬�¯�µ² Ã µ]´w¯4°Âº ± ¬Æ´(º ± ¬�´(¿ Ã�± µ�Ç�³Xw´w¯�° Ã µ ÉÅº� Ã Ë}«�¬�º�²X² ± ´ ± ¯�¬Ñ¶�É Ã ¿Xº�½ ± ¯�µ!¯�µ�ÇÈ¯�¬X² ± ´ ± ¯�¬X
°�ºÝ·�É Ã Ç¿Xº�¬XÀ Ã ² ± ¬�º�¬Æ´ ± Ç ± ÁÅº6´ ± ¯�¬�¯�»Ñº�¬�º�³Å² ± ´!º�¬X²Â´(¿ Ã ¬�µ Ã ½ Ã µ(´]ÉÅº�ÇE�\´w¯"´(¿ Ã�± µ]¬i¯�µ°�º�Ã0w´(º6´ Ã3± °�° Ã ² ± º6´ Ã ÃÄ·
º6»M´ Ã µ ¾ º6µÍ²ZË

D�½ Ã µÍÇÈ¯�° ± ¬iÀG´(¿ Ã  Ã Ã ± ° ± ´(º6´ ± ¯�¬Xsµ Ã�Ü ³ ± µ Ã KÇ¿Xº�¬iÀ Ã  ± ¬~¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Xº�Ã>Ç�³XÃÄ´(³Xµ Ã º�¬Å² ± ¬R´(¿ Ã ³X Ã ¯�»]´(¿ Ã
º�³X² ± ´}µ Ã (³XÃÄ´(�Ë Õ º6» Ã ´¼·�ÇÈ¯�¬.´wµ(¯�ÃÓÃ Ã µ�Ih°�º�¬Åº6À Ã µ J °"³Xw´!» Ã6Ã ÃiÁ Ã µ(¯�¬Xº�Ãiµ Ã wÁ�¯�¬X ± É ± Ã ± ´¼·3»M¯�µ (º6» Ã ´¼·�Ë*D3¬ Ã�¾ ºÝ·\´w¯Ã ¬XÇÈ¯�³iµÍº6À Ã ´(¿ ± ]½ ±:Ã�¾[± �´w¯�´wµ³Åw´�´(¿ Ã °bº�¬X² ÃÈÐ Á Ã ÇÈ´�´(¿ Ã °í´w¯\É Ã ÁÅº6µ(´�¯�»è´(¿ Ã w¯�ÃÓ³i´ ± ¯�¬áº�¬Å²�´w¯ÂÇ�º6µ Ã º6É�¯�³i´
(º6» Ã ´¼·�ËÂÔ Õ º6» Ã ´â· ±  Ã ½ Ã µ(·�¯�¬ Ã ÅØ�µ Ã wÁ�¯�¬X ± É ± Ã ± ´¼·$×"°4³X(´�É Ã °\¯�µ Ã ´(¿Xº�¬9º�¬ Ã °\ÁX´¼·®ÃÄ¯�À�º�¬®ÉÅ³X´sº�ÁÅº6µ´�¯�»}´(¿ Ã
¯�µ(À�º�¬ ±ÓÞ º6´ ± ¯�¬Xº�ÃÑÇ�³XÃÓ´(³iµ Ã Ë

Ï#Ø��N����|�Ù�|ÇØ±�K���K��ÚW�NÛ�ÜN|~�vÁÅ¿ ± ÃÄ¯�w¯�ÁÅ¿.·GÇ�º�¬~¿Åº�½ Ã º�¬ ± °\Á�¯�µ(´(º�¬Æ´ ± °\ÁÅº�ÇÈ´�¯�¬9´(¿ Ã  Ã Ç�³ÅÃÄ´(³iµº�ÃkÀ�¯�º�ÃÓ�Ë Õ ¯�° Ã
» Ã º6´(³iµ Ã �¯�»�(³XÇÍ¿®º\ÁÅ¿ ± ÃÄ¯�w¯�ÁÅ¿.·àå

æ Ï�³X² ± ´(s(¿i¯�³ÅÃÓ²®¬i¯�´�É Ã ÁÅ³X¬ ± ´ ± ½ Ã Ë]Ï�³X² ± ´(s¬ Ã6Ã ²9´w¯áÉ Ã ½ ±:Ã�¾fÃ ²�º��º�Ç¿Xº�¬ÅÇ Ã ´w¯ ± °\ÁXµ¯Ý½ Ã (º6» Ã ´¼·~º�¬X²´w¯ Ã ½{º�ÃÓ³Åº6´ Ã ´(¿ Ã ÁXµ¯¸Ç Ã (�µº6´(¿ Ã µ�´(¿Xº�¬9º ¾ ºÝ·�´w¯ Ã ½{º�Ãä³Xº6´ ÃTÃ °\Á0ÃÄ¯Ý· Ã6Ã �Ë
æ Ìv¯ ± ¬ÅÇÈµ Ã º� Ã ÉÅ³i·.Ú ± ¬fº�¬X²HÇÈ¯�°�° ± ´(° Ã ¬.´�¶ ´(¿i¯� Ã ÇÈ¯�¬Æ´wµ¯�ÃÓÃ ± ¬iÀ~´(¿ Ã ÁÅµ(¯¸Ç Ã  Ã eÉ Ã�± ¬iÀ7º�³X² ± ´ Ã ²H¿i¯�³XÃÓ²Á0º6µ(´ ± Ç ± ÁÅº6´ ÃG± ¬fÇÈµ Ã º6´ ± ¬iÀ7´(¿ Ã µ³XÃ Ã "º�¬Å²:ÁÅµ(¯¸Ç Ã ²Å³iµ Ã \º�¬X²f³X¬X² Ã µw´(º�¬X²ë´(¿ Ã µ Ã º�(¯�¬Xe»Ê¯�µ\´(¿ Ã º�³X² ± ´
º�¬Å²ë¿X¯ ¾ ´(¿ Ã µ Ã (³XÃÄ´( ¾s± ÃäÃ>É Ã ³X Ã ²ZË³X>½ Ã µ(·�¯�¬ Ã (¿X¯�³XÃÓ²p¿Åº�½ Ã º~Ç¿Xº�¬XÇ Ã ´w¯RÃ Ã º6µ¬ë»Mµ(¯�° ´(¿ Ã º�³X² ± ´



ò�ò T ö}÷�ø�ù�ú�û üuý�þ$ÿtö����eú}ü������	�
����$ø��èûKú������èü��
������ù û!üsøsú�������

¾�± ´(¿i¯�³i´ ± ´�¿XºÝ½ ± ¬iÀ\¬ Ã À�º6´ ± ½ Ã ÇÈ¯�¬X Ã�Ü ³ Ã ¬ÅÇ Ã �� ± ´�(¿X¯�³XÃÓ²áÉ Ã ½ ±:Ã�¾ZÃ ²®º��ºe¯�ÁXÁ�¯�µ(´(³Å¬ ± ´¼·Â´w¯ÂÃ Ã º6µ¬G¿i¯ ¾
´w¯ ± °\ÁXµ(¯P½ Ã Ë

æ Ö Ã ¯�ÁÅÃ Ã »Êµ¯�° ´(¿ Ã ÁXµ(¯$Ç Ã (eÉ Ã�± ¬iÀ7º�³X² ± ´ Ã ²H(¿i¯�³XÃä²:Á0º6µ(´ ± Ç ± ÁÅº6´ Ã ¯�¬ ´(¿ Ã º�³X² ± ´e´ Ã º�°GËF«�¬H¯�µÍ² Ã µ\´w¯
À Ã ´�º�¬�¯�³i´( ± ² Ã ÉÅ³X´ Ã ²X³ÅÇ�º6´ Ã ²G½ ±SÃ�¾ ¶i³X ± ¬iÀ"ÁXµ(¯$Ç Ã ( ÃÈÐ Á Ã µ(´(�»Êµ¯�°C¯�´(¿ Ã µ�ÁÅº6µ(´(�¯�»v´(¿ Ã ¯�µ(À�º�¬ ±ÓÞ º6´ ± ¯�¬
¬X¯�´s² ± µ Ã ÇÈ´(ÃÓ·ÂÉ Ã�± ¬iÀ\º�³X² ± ´ Ã ² ± �º\É Ã ´w´ Ã µ�º6ÁÅÁXµ(¯�º�Ç¿9´(¿Xº�¬®³X ± ¬iÀe¯�³i´( ± ² Ã º�³X² ± ´�ÇÈ¯�°\Á0º�¬ ±:Ã �ËYQ>º6µ ± ¯�³X
(´(ºN� Ã ¿i¯�ÃÓ² Ã µ ± ¬�(º6» Ã ´¼·R°�ºÝ·9É Ã"± ¬XÇ�ÃÓ³X² Ã ²9(³XÇ¿Rº�3³X¬ ± ¯�¬X�ËKÌ�¿ Ã À�¯�º�Ã}(¿i¯�³XÃä²9É Ã ´w¯ ± ¬XÇ�³XÃÓÇ�º6´ Ã ´(¿ Ã
º6´w´ ± ´(³X² Ã ´(¿Åº6´�´(¿ ±  ± Ê�KÛÝ��º�³X² ± ´Âº�¬Å²FºpÇÍ¿Xº�¬XÇ Ã ´w¯ ± °\ÁXµ(¯P½ Ã �NÛ±��ÁXµº�ÇÈ´ ± Ç Ã �Ë[Ï�³Å² ± ´(Â¿i¯�³XÃÓ²HÉ Ã
´wµ Ã º6´ Ã ²�º��ºÂÃ Ã º6µ¬ ± ¬XÀ ÃÈÐ Á Ã µ ±:Ã ¬XÇ Ã »M¯�µ Ã ½ Ã µ(·�¯�¬ Ã4± ¬.½�¯�ÃÄ½ Ã ²Ý� ± ¬XÇ�ÃÓ³X² ± ¬iÀ�´(¿ Ã º�³Å² ± ´w¯�µ�Ë

æ «�°�° Ã ² ± º6´ Ã » Ã6Ã ²iÉÅº�ÇE�®¿i¯�³XÃÓ²�É Ã ÁXµ¯Ý½ ± ² Ã ²®º�¬X²9w¯�ÃÓ³i´ ± ¯�¬Å�² ± (Ç�³Å( Ã ²ZË*DK»Ê´ Ã ¬�º�³X² ± ´�µ Ã ³XÃÄ´(�º6µ Ã ¬i¯�´
ºÝ½{º ± ÃÓº6ÉÅÃ Ã ³X¬Æ´ ± ÃÅº6»M´ Ã µ]´(¿ Ã º�³X² ± ´ º�¬X²áº6µ Ã ÁÅµ Ã  Ã ¬.´ Ã ² ± ¬Âº ¾ µ ± ´w´ Ã ¬Âµ Ã Á�¯�µ(´�Ë}Ù Ã6Ã ²iÉÅº�Ç �áº�¬X²á² ± Ç�³X( ± ¯�¬
¾�± ´(¿ ´(¿ Ã º�³X² ± ´�´ Ã º�°*²X³iµ ± ¬iÀ7´(¿ Ã º�³Å² ± ´�º6µ Ã ² ± (ÇÈ¯�³iµº6À Ã ²ZËÑDK¬ Ã ¯�»3´(¿ Ã É Ã w´�´ ± ° Ã �´w¯ë² ± (Ç�³X(
ÁÅµ(¯�ÉÅÃ Ã °��»M¯�³X¬X²~º�¬X²7¿i¯ ¾ ´w¯®² Ã  ± À�¬Rw¯�ÃÓ³X´ ± ¯�¬X�¶Z¿i¯ ¾fÃ ½ Ã µ�¶ ±  ¾ ¿ Ã ¬R´(¿ Ã ´ Ã º�° ± �´w¯�À Ã ´(¿ Ã µ"º�¬X²~¯�¬
´(¿ Ã (Áà¯�´�ËfH�¯ ± ¬XÀ�´(¿ ±  ¾s± ÃÓÃ!º�ÃÓ(¯~µ Ã�± ¬i»M¯�µÇ Ã ´(¿ Ã ³X¬Å² Ã µw´(º�¬X² ± ¬iÀ®´(¿Xº6´e´(¿ Ã À�¯�º�Ã ± 4´w¯ ± °\ÁXµ¯Ý½ Ã ´(¿ Ã
ÁÅµ(¯¸Ç Ã �¶X¬i¯�´�´w¯�Á0³X¬ ± (¿á¯�µ Ã ½6º�ÃÓ³Xº6´ Ã ´(¿i¯� Ã,± ¬.½�¯�ÃÄ½ Ã ²ZË

æ Ï�ÃÓÃ>Ã Ã ½ Ã ÃÓ�¯�»�´(¿ Ã (º6» Ã ´â·yÇÈ¯�¬Æ´wµ¯�Ã w´wµÍ³XÇÈ´(³iµ Ã ¿i¯�³XÃÓ²RÉ Ã º�³X² ± ´ Ã ²yº�ÃÄ¯�¬iÀ ¾s± ´(¿7´(¿ Ã ÁÅ¿.·¸ ± Ç�º�Ã�ÁXµ(¯$Ç Ã (º�¬Å² ± ´( ± °�° Ã ² ± º6´ Ã ¯�Á Ã µº6´w¯�µ�Ë�Ï�Ç�Ç Ã ÁX´ ± ¬iÀ9É Ã�± ¬iÀ�º�³X² ± ´ Ã ²yº�¬Å² ± °�ÁÅÃ Ã ° Ã ¬.´ ± ¬iÀ ± °�ÁXµ(¯Ý½ Ã ° Ã ¬Æ´("º�
º®µ Ã (³XÃÄ´ÞIhÃ Ã º�² ± ¬iÀGÉ¸· ÃÈÐ º�°\ÁÅÃ Ã·JK± �ºGÁ�¯ ¾fÃ µ(»h³XÃ ¾ º�·R»M¯�µ4Ã Ã º�² Ã µÍ3´w¯9ÇÈ¯�¬.½ Ã ·7´(¿ Ã�± µ,ÇÈ¯�°�° ± ´(° Ã ¬.´�´w¯
º6» Ã ´â·®º�¬X²G´w¯ ± ´( ± °\ÁXµ(¯P½ Ã ° Ã ¬.´�Ë

æ Ï¢ÁÅº6µ´3¯�» ´(¿ Ã º�³Å² ± ´�(¿i¯�³ÅÃÓ²~É Ã ´w¯9² Ã ´ Ã µ° ± ¬ Ã ´(¿ Ã Ã Ã ½ Ã Ã}¯�»�(º6» Ã ´â·³�¸¬X¯ ¾ Ã Ã ²XÀ Ã º�¬X²7´wµº ± ¬ ± ¬iÀá´(¿Xº6´
º�ÇÈ´(³Åº�ÃÓÃÄ· ÃÈÐ$± w´(�¶�¬i¯�´ ¾ ¿Xº6´�°�º�¬Xº6À Ã µ�É Ã Ã ±:Ã ½ ÃeÃÈÐi± w´(\¯�µ ¾ ¿Xº6´ ÃÈÐi± w´( ± ¬H´(¿ Ã ´wµº ± ¬ ± ¬iÀRÁXµ(¯�À�µÍº�°�
º�¬Å²7³X Ã µ�°�º�¬¸³Xº�ÃÓ�ËeÌ�¿ Ã  Ã µ Ã (³XÃÄ´(3Ç�º�¬RÉ Ã » Ã ²yÉÅº�ÇE� ± ¬.´w¯G´(¿ Ã ´wµº ± ¬ ± ¬XÀá°�º6´ Ã µ ± º�ÃÓ3º�¬X² Ã ²X³ÅÇ�º6´ ± ¯�¬
ÁÅµ(¯�À�µº�°��Ë&º�¬X² Ã µ�¬X¯�Ç ± µÇ�³X°�(´(º�¬XÇ Ã �¶$¯�»èÇÈ¯�³Xµ Ã ¶X(¿i¯�³ÅÃÓ²�(³XÇ¿Gº� Ã ((° Ã ¬.´(�É Ã ³X Ã ² ± ¬Gº\¬ Ã À�º6´ ± ½ Ã
¾ º�·G¯�µs¯�¬ Ã ´(¿Xº6´ ± �½ ±:Ã�¾ZÃ ²®º�sÁÅ³X¬ ± ´ ± ½ Ã É¸·�´(¿X¯� Ã É Ã�± ¬iÀ\º�( Ã  Ã ²ZË

c Ã Ç�º�³X Ã ´(¿ Ã  Ã µÍ³XÃ Ã �»M¯�µ º�³X² ± ´(}º6µ Ã w¯�»hº6µ>»Mµ(¯�°uÇÈ¯�°�°�¯�¬�ÁXµº�ÇÈ´ ± Ç Ã ¶Æ´(¿ Ã ·\°�ºÝ·"É Ã ½ ±:Ã�¾ZÃ ²�º�!³X¬Xµ Ã º�Ã ± �Ú
´ ± Ç6Ë&c�³i´�´(¿ ±  ´â·.Á Ã ¯�»�º�³X² ± ´ ± �Ç�º6µ(µ ±:Ã ²á¯�³i´�´w¯$²XºÝ· ¾s± ´(¿�À�µ Ã º6´�(³XÇ�Ç Ã (�Ë ÕÖÃ6Ã,Ò ¿Xº6ÁX´ Ã µb>B¼\»M¯�µ�º�¬ ÃÈÐ º�°�ÁÅÃ Ã Ë
Ì�¿ Ã ³X¬Å² Ã µÃÄ· ± ¬iÀ4ÁÅ¿ ± ÃÄ¯�(¯�ÁÅ¿Æ·ÂÉ Ã ¿ ± ¬X²�´(¿ Ã  Ã ÁXµÍº�ÇÈ´ ± Ç Ã  ± �´(¿Xº6´�°�¯�w´�Á Ã ¯�ÁÅÃ Ã ²i¯�¬i¯�´ ¾ º�¬.´�´w¯Â¿Xº6µ°C¯�´(¿ Ã µ
º�¬X²y¿Åº�½ ÃÂ± ¬Å¬Xº6´ Ã É Ã Ã ±:Ã » ± ¬7(º6» Ã ´â·7º�,ºGÀ�¯�º�ÃÛË�Ì�¿ Ã ÁXµ(¯�É0Ã Ã °�3º6µ ±  Ã"¾ ¿ Ã ¬7¯�´(¿ Ã µ�À�¯�º�Ãä,º6µ Ã µ Ã�¾ º6µ² Ã ²7¯�µÃ °\ÁÅ¿Åº� ±ÄÞ6Ã ²e¯Ý½ Ã µ�(º6» Ã ´¼·�Ë}ãq¿ Ã ¬�(º6» Ã ´¼· ± }¿ ± À�¿XÃÄ·,½{º�ÃÓ³ Ã ² ± ¬eº�¬�¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Xº�ÃXÇ�³ÅÃÄ´(³iµ Ã ¶�¯�ÉX´(º ± ¬ ± ¬iÀKÉÅ³i·.Ú ± ¬
± �³X³Xº�ÃÓÃÄ·á¬i¯�´�² ±�C Ç�³ÅÃÄ´�Ë}Ì�¿ Ã ÇÈµ ± ´ ± Ç�º�ÃZw´ Ã Á9Ã ±:Ã  ± ¬®ÇÈ¯�¬Æ½ Ã · ± ¬iÀÂ´(¿Xº6´sÇÈ¯�°�° ± ´(° Ã ¬Æ´�Ë
¡�¢�£ÌË&£´¢ Í³©&Ô�Õ�¨(§�ß	à^á·©^Ö�Ï¥«&ª�©�Ð�à^¨,©^«<Í³Ö�Ö�Ï¥«oª�©{Ð�á·©{â�ª�¯·ÐgÏ�®�¨�ÐgÏ¥Ô�©
Ï�¬i¯�°�º�ÃÄ·�¶ ± ¬XÇ ± ² Ã ¬Æ´�¶�º�¬X²pº�Ç�Ç ± ² Ã ¬Æ´ ± ¬.½ Ã w´ ± À�º6´ ± ¯�¬X,¯�»Ê´ Ã ¬ë»M¯¸Ç�³Å�¯�¬pº� ± ¬iÀ�Ã Ã Ô�µ(¯¸¯�´(×�Ç�º�³X Ã º�¬X²:ÃÄ¯.¯K�R»M¯�µ
ÇÈ¯�¬.´wµ ± ÉÅ³i´w¯�µ·~Ç�º�³X Ã ,¬ Ã º6µ�´(¿ Ã]Ã ½ Ã ¬Æ´(�Ë�Ì�¿ Ã É Ã Ã ±:Ã » ´(¿Xº6´�´(¿ Ã µ Ã�± �ºGµ(¯¸¯�´�Ç�º�³X Ã ¶�w¯�° Ã ´ ± ° Ã �Ç�º�ÃÓÃ Ã ²ã�
�\�g�
Ù �KÛ�ä\�Þä�� ÜNÛ�Ù\��|��N}ã� òNM ��¶ ± �Á�¯ ¾ZÃ µ(»h³XÃ}É Ã Ç�º�³X ÃÂ± ´�ÁXµ(¯P½ ± ² Ã �º�¬ ± ÃäÃÓ³X ± ¯�¬~¯�»�ÇÈ¯�¬.´wµ(¯�ÃÛË�«�» ´(¿ Ã µ(¯¸¯�´4Ç�º�³X Ã Ç�º�¬
 ± °�ÁÅÃÄ·�É Ã#Ã Ã ± ° ± ¬Xº6´ Ã ²eº�¬X² ± »0´(¿Xº6´>Ç�º�³X Ãs± }ÃÄ¯ ¾F± ¬e´(¿ Ã (º6» Ã ´¼·\ÇÈ¯�¬Æ´wµ¯�ÃÅw´wµ³ÅÇÈ´(³iµ Ã ¶�´(¿ Ã ¬\ÇÍ¿Xº�¬iÀ Ã  Ç�º�¬ Ã º� ± ÃÓ·
É Ã °�º�² Ã ´(¿Åº6´ ¾s± ÃÓÃ Ã Ã ± ° ± ¬Xº6´ Ã º�Ç�Ç ± ² Ã ¬Æ´( ¾�± ´(¿i¯�³i´ ± °\ÁÅÃ ± Ç�º6´ ± ¬iÀ�°�º�¬Xº6À Ã ° Ã ¬Æ´3¯�µKµ Ã�Ü ³ ± µ ± ¬iÀ�Ç¿Xº�¬XÀ Ã K´(¿Xº6´
º6µ Ã ÇÈ¯�w´(ÃÓ·4¯�µ>² ± wµ³iÁX´ ± ½ Ã ´w¯3´(¿ Ã ¯�µÀ�º�¬ ±ÄÞ º6´ ± ¯�¬ZË}Ì�¿ Ã µ Ã (³XÃÄ´ ± �´(¿Xº6´>ÃÄ¯ ¾ Ú¼Ã Ã ½ Ã Ã$¯�Á Ã µº6´w¯�µ>¯�µ>ÁÅ¿.·¸ ± Ç�º�Ã¸² Ã  ± À�¬
± �³X³Xº�ÃÓÃÄ· ± ² Ã ¬.´ ±êéUÃ ²�º��´(¿ Ã µ¯.¯�´sÇ�º�³Å Ã Ë

Ò º�³Å(º�Ã ± ´â· ± �¶}¿i¯ ¾fÃ ½ Ã µ�¶]°4³ÅÇ¿H°\¯�µ Ã ÇÈ¯�°\ÁÅÃ ÃÈÐ ´(¿Xº�¬ë´(¿ ± " ± °�ÁÅÃ Ã ÉÅ³X´4½ Ã µ(·:Á�¯ ¾ZÃ µ(»M³ÅÃ!É Ã Ã ±:Ã »�¶}º�e¿Xº�
É Ã6Ã ¬yº6µ(À�³ Ã ²p´(¿iµ(¯�³iÀ�¿X¯�³i´�´(¿ ± KÉ�¯¸¯K�0ËáÌk¯ ÃBA�Ã ÇÈ´"¿ ± À�¿yÃ Ã ½ Ã µº6À Ã Á�¯�Ã ± Ç ±SÃ 3º�¬X²yÇ¿Åº�¬iÀ Ã ,´(¿Åº6´,º6µ Ã º6É0Ã Ã ´w¯
ÁXµ Ã ½ Ã ¬.´3ÃÓº6µ(À Ã Ç�ÃÓº�( Ã �¯�» »M³X´(³iµ Ã ÃÓ¯�( Ã �¶�´(¿ Ãe¾ZÃ ºN�¸¬ Ã  Ã  ± ¬�´(¿ ÃOÃ ¬Æ´ ± µ Ã (º6» Ã ´¼·RÇÈ¯�¬.´wµ(¯�Ã}w´wµ³XÇÈ´(³Xµ Ã µ Ã ÃÓº6´ Ã ²
´w¯�´(¿ Ã ÃÄ¯�(�¬ Ã6Ã ²9´w¯�É ÃK± ² Ã ¬Æ´ ±ÄéUÃ ²Gº�¬X²G´(¿ Ã ÇÈ¯�¬.´wµ(¯�Ãvw´wµ³XÇÈ´(³iµ Ã µ Ã ² Ã  ± À�¬ Ã ²�´w¯�É Ã °\¯�µ ÃYÃBA·Ã ÇÈ´ ± ½ Ã Ë
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«�¬7À Ã ¬ Ã µº�Ã�¶ ÃBA�Ã ÇÈ´ ± ½ Ã Ã Ã º6µ¬ ± ¬iÀ�»Êµ¯�° ÃÈÐ Á Ã µ ±SÃ ¬XÇ Ã µ Ã�Ü ³ ± µ Ã 3º®ÇÍ¿Xº�¬iÀ Ã »Mµ(¯�°çº éXÐi± ¬iÀ�¯�µ ±SÃ ¬Æ´(º6´ ± ¯�¬p´w¯9º
ÇÈ¯�¬.´ ± ¬.³Åº�ÃXÃ Ã º6µ¬ ± ¬iÀ�º�¬X² ± °�ÁXµ(¯Ý½ Ã ° Ã ¬Æ´!Ç�³ÅÃÄ´(³iµ Ã Ë}Ìv¯,ÇÈµ Ã º6´ Ã ³XÇ¿�º�Ç�³XÃÄ´(³iµ Ã µ Ã�Ü ³ ± µ Ã >¿ ± À�¿$Ú¼Ã Ã ½ Ã ÃiÃ Ã º�² Ã µÍ(¿ ± Á
É¸·á°�º�¬Åº6À Ã ° Ã ¬Æ´�º�¬X²®w¯�° Ã ´ ± ° Ã �¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Xº�ÃÑÇÍ¿Xº�¬iÀ Ã �Ë

Ò ¿Åº6ÁX´ Ã µw>K>�² Ã (ÇÈµ ± É Ã �º ¾ ºÝ·�´w¯®Á Ã µ(»M¯�µ° É Ã ´w´ Ã µ,º�¬Xº�ÃÄ·$ Ã 3¯�»�º�¬i¯�°�º�Ã ±:Ã �¶ ± ¬ÅÇ ± ² Ã ¬.´(�º�¬Å²7º�Ç�Ç ± ² Ã ¬.´(�Ë
c�³i´�¿Xº�½ ± ¬iÀeº4ÁXµ(¯$Ç Ã ( ± �¬i¯�´ Ã ¬X¯�³iÀ�¿Ý�O´(¿ Ã ÁXµ¯¸Ç Ã (�°"³Xw´]É ÃIÃ °4É Ã ²X² Ã ² ± ¬�º�¬á¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Xº�Ã�w´wµ³ÅÇÈ´(³iµ Ã
´(¿Xº6´3º�ÃÓÃÄ¯ ¾ �´(¿ Ã (³XÇ�Ç Ã ((»M³XÃ ÃÈÐ ÁÅÃÄ¯ ± ´(º6´ ± ¯�¬~¯�»>´(¿Åº6´3ÁXµ(¯$Ç Ã (�Ë3Ì ¾ ¯ ± °\Á�¯�µ(´(º�¬Æ´�¯�µ(À�º�¬ ±ÓÞ º6´ ± ¯�¬Xº�Ãè»Mº�ÇÈ´w¯�µÍ ¾s± ÃÓÃ
± °\Á0º�ÇÈ´�´(¿ Ã (³XÇ�Ç Ã w»M³ÅÃZ³X Ã ¯�» Ò Ï Õ Ì3åi´wµº ± ¬ ± ¬iÀ\º�¬X²�»Ê¯�ÃäÃÄ¯ ¾ ³XÁÑË

Ï�ÁXÁÅÃÄ· ± ¬iÀ�w·$w´ Ã °�K´(¿ ± ¬�� ± ¬iÀ�´w¯�º�Ç�Ç ± ² Ã ¬.´�º�¬Xº�ÃÄ·$ ± Kµ Ã�Ü ³ ± µ Ã �´wµº ± ¬ ± ¬iÀ�º�¬X² ÃÈÐ Á Ã µ ±:Ã ¬XÇ Ã Ë0Fkº6µ(À Ã ¯�µ(À�º{Ú
¬ ±ÄÞ º6´ ± ¯�¬Xs°�ºÝ·GÉ Ã º6ÉÅÃ Ã ´w¯á´wµº ± ¬9ºÂÀ�µ(¯�³XÁ9¯�» ± ¬.½ Ã w´ ± À�º6´w¯�µ�¯�µ�´ Ã º�°�s´w¯�Á Ã µ(»Ê¯�µÍ° Ò Ï Õ Ì[º�¬Xº�ÃÓ·¸ Ã �Ë�Ì�¿ ± 
À�µ(¯�³iÁ®¿i¯�³XÃÓ²áÉ Ã É Ã °Âº�¬Xº6À Ã µ ± º�ÃÓÃÓ·Âº�¬X² é ¬Åº�¬XÇ ± º�ÃÓÃÄ· ± ¬X² Ã Á Ã ¬X² Ã ¬.´�Ë Õ ¯�° Ã °�º�¬Xº6À Ã µ�ÁXµ Ã » Ã µ�´w¯Â¿Xº�½ Ã º�Ç�Ç ± Ú
² Ã ¬.´Íß ± ¬XÇ ± ² Ã ¬Æ´�º�¬Xº�ÃÄ·$ ± �µ Ã Áà¯�µ´(�»M¯¸Ç�³X�¯�¬�´(¿ Ã ÃÓ¯ ¾ Ú¼Ã Ã ½ Ã Ãèw·$w´ Ã ° ¯�Á Ã µº6´w¯�µ�º�¬X²9Á0¿Æ·$ ± Ç�º�ÃkÁXµ(¯$Ç Ã ( Ã Kº�¬X²
´(¿ Ã µ Ã Á�¯�µ(´(!¬ Ã ½ Ã µ]À�¯,É Ã ·�¯�¬X²Â´(¿i¯� Ã »Mº�ÇÈ´w¯�µ�Ë}«�¬Â¯�´(¿ Ã µ]Ç�º� Ã �¶$´(¿i¯� Ã�± ¬Æ½�¯�ÃÄ½ Ã ² ± ¬�º�Ç�Ç ± ² Ã ¬Æ´�º�¬Xº�ÃÄ·$ ± �¶ ¾ ¿ ± Ã Ã
° Ã º�¬ ± ¬iÀ�´w¯®¿ Ã ÃÄÁÑ¶Ñ¿XºÝ½ Ã ´w¯¸¯®Ã ± ° ± ´ Ã ²Rº�½ ±:Ã�¾ ´w¯®ÁXµ(¯P½ ± ² Ã ´(¿ Ã Á Ã µwÁ Ã ÇÈ´ ± ½ Ã µ Ã�Ü ³ ± µ Ã ²~´w¯®Á Ã µ(»M¯�µ°©º�¬7º�² Ã Ú
Ü ³Xº6´ Ã Ç�º�³X(º�ÃZº�¬Xº�ÃÓ·¸ ± �ËYX>½ Ã ¬ ¾ ¿ Ã ¬ ± ¬Æ´ Ã ¬.´ ± ¯�¬X�º6µ Ã À�¯¸¯¸²Gº�¬Å²GÃÄ¯¸Ç�º�ÃZE� ± ÃäÃÓ º�¬Å²S�$¬i¯ ¾ Ã Ã ²iÀ Ã º6µ Ã ºÝ½{º ± Ãäº6ÉÅÃ Ã ¶
ÉÅ³X²XÀ Ã ´(!°�ºÝ·\É Ã (¯,´ ± À�¿.´ º�¬X²�ÁXµ Ã ((³Xµ Ã }´w¯4°Âº ± ¬Æ´(º ± ¬\Á Ã µ(»Ê¯�µÍ°�º�¬XÇ Ã (ÇÍ¿ Ã ²X³XÃ Ã >w¯4¿ ± À�¿\´(¿Xº6´ ± ´ ± >² ±�C Ç�³XÃÄ´
´w¯ é ¬X²ë´(¿ Ã ´ ± ° Ã º�¬X²fµ Ã w¯�³XµÇ Ã e´w¯p²i¯7ºR´(¿i¯�µ(¯�³XÀ�¿ Ç�º�³X(º�Ã�º�¬Xº�ÃÓ·¸ ± \³X ± ¬iÀRÃÄ¯$Ç�º�Ã�Á Ã µw¯�¬X¬ Ã Ã�ËpÌkµÍº ± ¬ Ã ²
´ Ã º�°� ¾s± ´(¿ ± ¬X² Ã Á Ã ¬Å² Ã ¬Æ´�ÉÅ³X²XÀ Ã ´(3Ç�º�¬y¯Ý½ Ã µÍÇÈ¯�° Ã w¯�° Ã ¯�» ´(¿ Ã  Ã ¯�ÉÅw´(º�Ç�Ã Ã �Ëwc�³i´ ¾ ¿ ± Ã Ã ´(¿ Ã Ã Ã º�² Ã µ3¯�»
± ¬.½ Ã w´ ± À�º6´ ± ¯�¬Å]º�¬Å²�Ç�º�³Xº�Ãàº�¬Åº�ÃÄ·¸ ±  Ç�º�¬áÉ ÃK± ¬X² Ã Á Ã ¬X² Ã ¬.´�¶�ÁÅº6µ´ ± Ç ± ÁÅº6´ ± ¯�¬ÂÉ.·Â´(¿i¯� ÃK¾s± ´(¿áÃÄ¯$Ç�º�Ã��$¬i¯ ¾ Ã Ã ²iÀ Ã
± �º�ÃÓ(¯ ± °\Á�¯�µ(´(º�¬.´�Ë

ÏS Ã ÇÈ¯�¬X²ëµ Ã�Ü ³ ± µ Ã ° Ã ¬.´ ± �å��N�~���KæYÛçØàËÃD�»M´ Ã ¬ë´(¿ Ã ÁXµ(¯$Ç Ã (ew´w¯�ÁÅeº6»Ê´ Ã µ\µ Ã ÇÈ¯�°�° Ã ¬X²Xº6´ ± ¯�¬Xeº6µ Ã °�º�² Ã
º�¬X²:º�Ç�Ç Ã ÁX´ Ã ²ZË » ¯~»Ê¯�ÃÓÃÓ¯ ¾ ³iÁ ± �ÁXµ¯Ý½ ± ² Ã ²y´w¯ Ã ¬X(³iµ Ã ´(¿Xº6´4´(¿ Ã µ Ã ÇÈ¯�°Â° Ã ¬X²Xº6´ ± ¯�¬Å4º6µ Ãá± °\ÁÅÃ Ã ° Ã ¬Æ´ Ã ²p¯�µ
´(¿Xº6´\´(¿ ÃG± °�ÁÅÃ Ã ° Ã ¬.´(º6´ ± ¯�¬X ¾ZÃ µ ÃeÃBA�Ã ÇÈ´ ± ½ Ã Ë�H Ã º�²XÃ ± ¬ Ã \º�¬X²fº�( ± À�¬Å° Ã ¬Æ´e¯�»�µ Ã wÁ�¯�¬X ± É ± Ã ± ´â·~»M¯�µ�°�ºN� ± ¬iÀ
µ Ã ÇÈ¯�°�° Ã ¬X²Xº6´ ± ¯�¬X!º� ¾fÃ ÃäÃXº�}µ Ã wÁ�¯�¬X ± É ± Ã ± ´¼·K»Ê¯�µ Ã ¬X(³iµ ± ¬iÀK´(¿Xº6´>´(¿ Ã ·eº6µ Ã °�º�² Ã�± �µ Ã�Ü ³ ± µ Ã ²ZË�Ì�¿ Ã]é ¬Å² ± ¬iÀ�
± ¬"´(¿ Ã Ç�º�³Xº�ÃXº�¬Xº�ÃÄ·$ ± �(¿i¯�³ÅÃÓ²"É Ã º�¬ ± ¬iÁÅ³i´è´w¯3»M³X´(³iµ Ã º�³X² ± ´(}º�¬Å²eÁ Ã µ»Ê¯�µ°Âº�¬XÇ Ã º�( Ã ((° Ã ¬Æ´(�Ë�«�»0´(¿ Ã (º�° Ã
¯�µ� ± ° ± Ãäº6µ!Ç�º�³X Ã ]µ Ã Ç�³iµÝ¶.´(¿ Ã ¬�´(¿Xº6´ ± ´( Ã ÃÄ»�µ Ã�Ü ³ ± µ Ã !º�¬áº�¬Xº�ÃÄ·$ ± >¯�» ¾ ¿Æ·e´(¿ Ã ÁXµ(¯�É0Ã Ã ° ¾ º��¬i¯�´ éXÐ�Ã ² ¾ ¿ Ã ¬
± ´ é µw´ ¾ º��² Ã ´ Ã ÇÈ´ Ã ²ZË>ãyº��´(¿ Ã�éXÐ ³X¬Å(³XÇ�Ç Ã (w»h³XÃ´��H ± ²á´(¿ Ã w·$w´ Ã °í° ± À�µº6´ Ã ÉÅº�ÇE�á´w¯e´(¿ Ã (º�° Ã ¿ ± À�¿�µ ± E�
w´(º6´ Ã É Ã Ç�º�³X Ã ´(¿ Ã ³X¬X² Ã µÍÃÄ· ± ¬iÀ3Ç�º�³X(º�ÃX»hº�ÇÈ´w¯�µ ¾fÃ µ Ã ¬ Ã ½ Ã µ�(³XÇ�Ç Ã ((»M³XÃäÃÄ·"ÇÈ¯�¬.´wµ(¯�ÃÓÃ Ã ²��áã Ã µ Ã »Mº�ÇÈ´w¯�µÍ ° ± ( Ã ²
± ¬G´(¿ Ã ¯�µ ± À ± ¬Xº�ÃZÇ�º�³X(º�Ãvº�¬Xº�ÃÄ·$ ± ��~Ìvµ Ã ¬X²�º�¬Xº�ÃÄ·$ ±  ±  ± °\Á�¯�µ(´(º�¬.´�´w¯ Ã ¬X³iµ Ã ´(¿Xº6´�ÁXµ(¯�À�µ Ã ( ± �É Ã�± ¬XÀ�°�º�² Ã
± ¬GÇÈ¯�¬.´wµ(¯�ÃÓÃ ± ¬iÀ\(º6» Ã ´â·�Ë
¡�¢�£ÌË&£´¤ èWª�¶�Ô	ÒKÐgÏ¥©o®Âé[ßY¯·ÐKª�ÕO¯
Ï�Ç�Ç ± ² Ã ¬.´kµ Ã Á�¯�µ(´(k½ Ã µ(·K¯�»Ê´ Ã ¬"¬i¯�´ Ã ´(¿Xº6´kÉ Ã »M¯�µ Ã ºsÃÓ¯�(�¶P(¯�° Ã ¯�¬ Ã ² Ã ´ Ã ÇÈ´ Ã ²4º�¬"º�¬i¯�°�º�ÃÓ·�É0³i´k¬ Ã ½ Ã µèµ Ã Á�¯�µ(´ Ã ²
± ´e³X ± ¬XÀ9´(¿ Ã ¯ C Ç ± º�Ã]µ Ã Á�¯�µ(´ ± ¬iÀ�w·$w´ Ã °GËyÌs¿ Ã µ Ã wÁ�¯�¬X Ã�± ¬:º�Ç�Ç ± ² Ã ¬Æ´ ± ¬.½ Ã w´ ± À�º6´ ± ¯�¬:µ Ã Áà¯�µ´( ± ,¯�»M´ Ã ¬f´w¯
µ Ã ÇÈ¯�°�° Ã ¬X²e´(¿Xº6´�´(¿ Ã µ Ã�Ü ³ ± µ Ã ° Ã ¬.´�´w¯3³X Ã µ Ã Á�¯�µ(´ ± ¬iÀ�w·$w´ Ã °��É Ã#Ã °\ÁÅ¿Xº� ±ÓÞ6Ã ²4´w¯KÁ Ã µw¯�¬Å¬ Ã ÃÆ¯�µ}´w¯3ÁÅµ(¯Ý½ ± ² Ã
º�²X² ± ´ ± ¯�¬Xº�Ã�´wµº ± ¬ ± ¬iÀ ± ¬®³Å ± ¬iÀ\´(¿ Ã °®Ë�Ìs¿ ± �µ Ã wÁ�¯�¬X Ã °�º�·GÉ ÃjÃBA·Ã ÇÈ´ ± ½ Ã »Ê¯�µ�ºÂ(¿X¯�µ(´�´ ± ° Ã ¶ÅÉÅ³i´ Ã ½ Ã ¬.´(³Xº�ÃÓÃÄ·
Á Ã ¯�ÁÅÃ Ã µ Ã ½ Ã µ(´�ÉÅº�ÇE�Â´w¯"´(¿ Ã�± µ ÁÅµ ± ¯�µ!É Ã ¿XºÝ½ ± ¯�µ�Ë}Ï�ÉÅº� ± Ç�º�((³X°�ÁX´ ± ¯�¬áº6Éà¯�³X´ ¿¸³X°�º�¬�É Ã ¿Åº�½ ± ¯�µ ± ¬Â´(¿ ± !É�¯¸¯K�
Ihº�¬X² ± ¬áw·$w´ Ã °��º6ÁXÁXµ(¯�º�ÇÍ¿ Ã �´w¯\¿.³Å°�º�¬á»Mº�ÇÈ´w¯�µ J!±  ´(¿Åº6´]¿¸³X°�º�¬áÉ Ã ¿Xº�½ ± ¯�µ�Ç�º�¬G³X(³Xº�ÃäÃÄ·eÉ ÃnÃÈÐ ÁÅÃÓº ± ¬ Ã ²ÂÉ.·
ÃÄ¯¸¯K� ± ¬iÀáº6´3´(¿ Ã w·¸(´ Ã ° ± ¬ ¾ ¿ ± ÇÍ¿~´(¿ Ã ¿.³Å°�º�¬ ± K¯�Á Ã µº6´ ± ¬iÀiË"Ì�¿ Ã µ Ã º�w¯�¬ ± ¬�´(¿ Ã w·¸(´ Ã °B² Ã  ± À�¬R»M¯�µ3´(¿ Ã
É Ã ¿Xº�½ ± ¯�µK°4³Åw´sÉ Ã ² Ã ´ Ã µ° ± ¬ Ã ²�º�¬X²~Ç¿Xº�¬iÀ Ã ²±�� ± °\Á0ÃÄ·�´wµ(· ± ¬iÀÂ´w¯á»Ê¯�µÍÇ Ã Á Ã ¯�ÁÅÃ Ã ´w¯�É Ã ¿XºÝ½ Ã\± ¬ ¾ º�·$�´(¿Xº6´
º6µ Ã ³Å¬X¬Xº6´(³iµº�Ãà»M¯�µ�´(¿ Ã ° ¾s± ÃÓÃà³X(³Xº�ÃäÃÄ·ÂÉ Ã ³X¬X(³ÅÇ�Ç Ã (w»h³XÃÛË

Õ ¯"´(¿ Ã�é µ(´ Ü ³ Ã w´ ± ¯�¬á´w¯\º�d� ±  ¾ ¿.·�Á Ã ¯�ÁÅÃ Ã ²i¯e¬i¯�´�³X Ã µ Ã Áà¯�µ´ ± ¬iÀ4(·¸w´ Ã °Â�º�¬X²Â´w¯ éXÐ ´(¿i¯� Ã »Mº�ÇÈ´w¯�µÍ�Ë
DK¬ Ã ¯�É¸½ ± ¯�³Å µ Ã º�w¯�¬ ± ]´(¿Xº6´�´(¿ Ã ·�°�ºÝ·ÂÉ Ã ² Ã  ± À�¬ Ã ²áÁ�¯.¯�µÍÃÄ·�ËèÌs¿ Ã ·Â°�ºÝ·Âµ Ã�Ü ³ ± µ ÃIÃÈÐ ´wµÍº$¶i´ ± ° Ã Ú¼ÇÈ¯�¬X(³Å° ± ¬iÀ
w´ Ã ÁÅ�¶v(³XÇÍ¿yº�,ÃÓ¯�À�À ± ¬iÀ ± ¬.´w¯®º ¾ZÃ ÉiÚ�ÉÅº� Ã ²:w·$w´ Ã °G¶k´(¿Åº6´4º6µ Ã ¬X¯�´3ÁÅº6µ(´�¯�»�´(¿ Ã�± µ�¬X¯�µ°�º�Ã}¯�Á Ã µº6´ ± ¬XÀGÁXµ(¯6Ú
Ç Ã ²X³iµ Ã s¯�µ Ã ¬Æ½ ± µ(¯�¬Å° Ã ¬Æ´�Ë�DK¬XÇ Ã ´(¿ Ã ·®À Ã ´�´w¯�´(¿ Ã"¾ZÃ ÉÅ ± ´ Ã ¶à´(¿ Ã ·®°�ºÝ·®É Ã »hº�Ç Ã ² ¾�± ´(¿9º�Á�¯.¯�µÃÓ·á² Ã  ± À�¬ Ã ²
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»M¯�µ°¢´(¿Xº6´�µ Ã�Ü ³ ± µ Ã ]´(¿ Ã °¢´w¯\ÁXµ(¯P½ ± ² Ã ºeÃÄ¯�´�¯�» ÃÈÐ ´wµº�¬ Ã ¯�³X ± ¬i»Ê¯�µÍ°�º6´ ± ¯�¬�¯�µ�²i¯ Ã �¬i¯�´�º�ÃÓÃÓ¯ ¾ ´(¿ Ã Î ÃÈÐi± É ± Ã ± ´¼·
¬ Ã Ç Ã (º6µ(·�´w¯ Ã ¬Æ´ Ã µ�´(¿ Ã,± ¬X»Ê¯�µ°Âº6´ ± ¯�¬á´(¿ Ã · ¾ º�¬.´�´w¯�ÁXµ¯Ý½ ± ² Ã Ë

ÏO Ã ÇÈ¯�¬X²eµ Ã º�w¯�¬eÁ Ã ¯�ÁÅÃ Ã ²i¯3¬i¯�´�µ Ã Á�¯�µ(´ ± è´(¿Xº6´}´(¿ Ã�± ¬X»Ê¯�µ°Âº6´ ± ¯�¬,´(¿ Ã ·,ÁXµ(¯P½ ± ² Ã ² ± ¬"´(¿ Ã ÁÅº�w´}º6ÁXÁ Ã º6µ Ã ²
´w¯3À�¯ ± ¬.´w¯Kº�ÉÅÃäº�ÇE�4¿X¯�Ã Ã ¶ ¾s± ´(¿e¬i¯�É�¯$²i·3µ Ã wÁ�¯�¬X² ± ¬iÀ�´w¯ ± ´�Ë�Ì�¿ Ã µ Ã�± �Ã ± ´w´(Ã Ã]± ¬ÅÇ Ã ¬Æ´ ± ½ Ã ´w¯3ÇÈ¯�¬.´ ± ¬.³ Ã ´w¯3ÁÅµ(¯Ý½ ± ² Ã
± ¬i»M¯�µ°�º6´ ± ¯�¬Â³X¬X² Ã µ ´(¿ Ã  Ã ÇÈ¯�¬Å² ± ´ ± ¯�¬X�¶ÆÁÅº6µ(´ ± Ç�³XÃÓº6µÃÄ· ¾ ¿ Ã ¬Â´(¿ Ã µ Ã Á�¯�µ(´ ± ¬XÀ4w·$w´ Ã ° ± ]´ ± ° Ã Ú¼ÇÈ¯�¬X³X° ± ¬iÀ"º�¬X²
º ¾ � ¾ º6µ²®´w¯�³X Ã Ë

Ï é ¬Xº�Ã0µ Ã º�w¯�¬�»M¯�µ�Ãäº�ÇE�Â¯�»vµ Ã Á�¯�µ(´ ± ¬iÀ ± �º"» Ã º6µ�´(¿Xº6´�´(¿ Ã3± ¬X»Ê¯�µ°Âº6´ ± ¯�¬ÂÁÅµ(¯Ý½ ± ² Ã ²á°�º�·�É Ã ³X Ã ²áº6À�º ± ¬Xw´
´(¿ Ã °¦¯�µv´(¿ Ã µ Ã º6µ Ã ¯�´(¿ Ã µè¬ Ã À�º6´ ± ½ Ã µ Ã Á Ã µÇ�³X ± ¯�¬XÑ³XÇ¿4º�kºs¬ Ã Ç Ã ( ± ´â·3´w¯�wÁ Ã ¬X²3´ ± ° Ã}é ÃÓÃ ± ¬iÀ]¯�³i´vº�²X² ± ´ ± ¯�¬Xº�Ã
µ Ã Á�¯�µ(´(�Ë

DK¬ÅÇ Ã ´(¿ Ã µ Ã º�(¯�¬\»Ê¯�µ »Mº ± Ã ± ¬iÀ�´w¯4³X Ã µ Ã Á�¯�µ(´ ± ¬iÀ3w·$w´ Ã °� ± }³X¬X² Ã µÍw´w¯.¯$²Z¶�´(¿ Ã w¯�ÃÓ³i´ ± ¯�¬Å}³X(³Xº�ÃÓÃÓ·,É Ã ÇÈ¯�° Ã
¯�É¸½ ± ¯�³Å�Ë}Ùi¯�µ ÃÈÐ º�°\ÁÅÃ Ã ¶.´(¿ Ã w·$w´ Ã °'°Âº�·\¬ Ã6Ã ²�´w¯,É Ã µ Ã ² Ã  ± À�¬ Ã ²Âw¯ ± ´ ±  Ã º�w·e´w¯,³X Ã º�¬Å² ± ¬.´ Ã À�µº6´ Ã ² ± ¬.´w¯
¬i¯�µ°Âº�Ã ¾ ¯�µ �~ÁÅµ(¯¸Ç Ã ²Å³iµ Ã �ËÂÏ�,º�¬ ÃÈÐ º�°�ÁÅÃ Ã ¶ Ã °�º ± Ã ± �É Ã ÇÈ¯�° ± ¬iÀ®ºGÁXµ ± °�º6µ(·~° Ã º�¬X�¯�»�ÇÈ¯�°�°"³X¬ ± Ç�º6´ ± ¯�¬
º6´ ¾ ¯�µE�àË�Ì�¿ Ã3é µÍw´�¬Xº6´(³iµº�ÃÑµ Ã wÁ�¯�¬X Ã,± ¬ é ¬X² ± ¬iÀ\º\ÁXµ(¯�ÉÅÃ Ã ° ± �´w¯áÇÈ¯�¬Æ´(º�ÇÈ´�´(¿i¯� Ã ´(¿Xº6´�Ç�º�¬ éXÐG± ´�¶0¬X¯�´�´w¯
µ Ã Á�¯�µ(´ ± ´3´w¯9(¯�° Ã ²Xº6´(º6ÉÅº� ÃÂ¾ ¿ Ã µ Ã ´(¿ Ã µ Ã�± 3¬i¯®º�((³Xµº�¬XÇ Ã�± ´ ¾s± ÃÓÃkÉ Ã ÁXµ(¯$Ç Ã ( Ã ² Ü ³ ± ÇE�$ÃÄ·9¯�µ�À Ã ´,´w¯®´(¿ Ã
µ ± À�¿.´�Á Ã ¯�ÁÅÃ Ã Ë>Ï¦³XÇ�Ç Ã (w»h³XÃZw¯�ÃÓ³X´ ± ¯�¬á´w¯\´(¿ ± ]ÁXµ(¯�ÉÅÃ Ã °¢³Å Ã ²�¯�¬G¯�¬ Ã ÃÓº6µ(À Ã º ± µ�´wµº C Ç3ÇÈ¯�¬.´wµ(¯�ÃÑw·$w´ Ã ° ¾ º�
´w¯Rµ Ã�Ü ³ ± µ Ã ¯�¬XÃÄ·7´(¿Xº6´e´(¿ Ã µ Ã Á�¯�µ(´ Ã µeº�²X²fº�¬ ÃÈÐ ´wµºqÔwÇ�Ç6åØ×u¯�¬ë´(¿ Ã�± µ Ã °Âº ± ÃÓ ± ¬y¯�µ² Ã µ"´w¯RÀ Ã ´ ± ´"µ Ã Á�¯�µ(´ Ã ²
¯ C Ç ± º�ÃäÃÄ·Â´w¯Âº6» Ã ´â· Ã ¬iÀ ± ¬ Ã6Ã µ ± ¬iÀ\º�¬X²G´(¿i¯� Ã µ Ã wÁ�¯�¬X ± É0Ã Ã »M¯�µ�ÁXµ(¯�É0Ã Ã °Cµ Ã Á�¯�µ(´(?� aNM ��Ë

«�¬\º�²X² ± ´ ± ¯�¬Z¶6´(¿ Ã µ Ã Ç Ã�± ÁX´}¯�»�ºKÁXµ(¯�É0Ã Ã °tµ Ã Á�¯�µ(´}(¿i¯�³XÃÓ²4µ Ã (³ÅÃÄ´ ± ¬"Éà¯�´(¿\º�¬Âº�ÇE�$¬i¯ ¾ Ã Ã ²iÀ Ã ° Ã ¬.´>¯�»0µ Ã Ç Ã�± ÁX´
º�¬X²fºR´(¿Xº�¬��p·�¯�³ZËêFvº6´ Ã µ�¶ ¾ ¿ Ã ¬:ºRµ Ã (¯�ÃÓ³i´ ± ¯�¬ ±  ± ² Ã ¬.´ ±êéUÃ ²Z¶ ± ¬X»Ê¯�µ°Âº6´ ± ¯�¬f(¿i¯�³XÃÓ²pÉ Ã ÁÅµ(¯Ý½ ± ² Ã ²:´w¯7´(¿ Ã
µ Ã Á�¯�µ(´ Ã µ ¯�»à´(¿ Ã ÁXµ(¯�É0Ã Ã °uº6É�¯�³i´ ¾ ¿Åº6´ ¾ º�]²i¯�¬ Ã º6Éà¯�³X´ ± ´�Ë�«â»�´(¿ Ã µ Ãs± >¬i¯4µ Ã w¯�ÃÓ³X´ ± ¯�¬ ¾s± ´(¿ ± ¬eº�µ Ã º�w¯�¬Åº6ÉÅÃ Ã
º�°\¯�³X¬.´>¯�»�´ ± ° Ã ¶Æ´(¿Xº6´>´w¯¸¯,(¿i¯�³XÃä²eÉ Ã º�Ç �¸¬X¯ ¾ Ã Ã ²XÀ Ã ²ZË>Ì�¿ Ã µ Ã�± >Ã ± ´w´(Ã Ã�± ¬ÅÇ Ã ¬Æ´ ± ½ Ã ´w¯"³X Ã µ Ã Á�¯�µ(´ ± ¬iÀ3w·¸(´ Ã °�
± »v´(¿ Ã µ Ã Á�¯�µ(´ Ã µs²i¯�¬i¯�´�´(¿ ± ¬��Â´(¿ Ã,± ¬i»Ê¯�µÍ°�º6´ ± ¯�¬ ¾s± ÃäÃÅÉ Ã º�ÇÈ´ Ã ²9³XÁà¯�¬ÑË

ð�¯�w´ ± °\Á�¯�µ(´(º�¬Æ´�¶àº�¬ ÃBA·Ã ÇÈ´ ± ½ Ã µ Ã Á�¯�µ(´ ± ¬iÀ�w·$w´ Ã °Sµ Ã�Ü ³ ± µ Ã �´(¿Åº6´s´(¿i¯� Ã °�ºN� ± ¬iÀ�´(¿ Ã µ Ã Á�¯�µ(´(sº6µ Ã ÇÈ¯�¬$Ú
½ ± ¬XÇ Ã ²f´(¿ Ã®± ¬X»Ê¯�µ°Âº6´ ± ¯�¬ ¾s± ÃÓÃ É Ã ³X Ã ²f»M¯�µÂÇÈ¯�¬Xw´wµÍ³XÇÈ´ ± ½ Ã®± °\ÁÅµ(¯Ý½ Ã ° Ã ¬.´( ± ¬Hº6» Ã ´â· º�¬X²H¬i¯�´�º�ÂºRÉ0º� ± 
»M¯�µeÇÈµ ± ´ ± Ç ± (°=¯�µ\² ± (Ç ± ÁÅÃ ± ¬Xº6µ·~º�ÇÈ´ ± ¯�¬ÑË7«â»�µ Ã Áà¯�µ´ ± ¬iÀ ± "ÇÈ¯�¬Å ± ² Ã µ Ã ²:´w¯y¿XºÝ½ Ã ¬ Ã À�º6´ ± ½ Ã ÇÈ¯�¬X Ã�Ü ³ Ã ¬XÇ Ã e»M¯�µ
´(¿ Ã µ Ã Á�¯�µ(´ Ã µ�¶à´(¿ Ã ¬Rº�¬i¯�¬.·¸° ± ´¼·9°�ºÝ·9É Ã ¬ Ã Ç Ã ((º6µ(·~º�¬X²�º ¾ µ ± ´w´ Ã ¬�Á�¯�Ã ± ÇÈ·áÁÅµ(¯Ý½ ± ² Ã ²9»Ê¯�µK´(¿ Ã ³X Ã ¯�»!(³XÇÍ¿
µ Ã Á�¯�µ(´ ± ¬XÀ�w·$w´ Ã °��¶ ± ¬ÅÇ�ÃÓ³X² ± ¬XÀ"´(¿ Ã µ ± À�¿Æ´(�¯�»!´(¿ Ã µ Ã Á�¯�µ(´ Ã µÍ�º�¬X²R¿i¯ ¾ ´(¿ Ã µ Ã Áà¯�µ´ Ã ² ± ¬i»Ê¯�µÍ°�º6´ ± ¯�¬ ¾�± ÃÓÃÑÉ Ã
³X Ã ²ÑË�ð�³XÇÍ¿7¿Xº�KÉ Ã6Ã ¬ ¾ µ ± ´w´ Ã ¬~º6É�¯�³i´K´(¿ ± Kº�wÁ Ã ÇÈ´K¯�»!µ Ã Á�¯�µ(´ ± ¬XÀ�w·$w´ Ã °�wI Ã Ë ÀiËÄ¶k Ã6Ã H Ã �Ý� Ã µS� ¼ a � J Ë0DK¬ Ã
¾ º6µ¬ ± ¬iÀ ± �´(¿Xº6´3´wµ³X(´ ± K¿Xº6µÍ²�´w¯�À�º ± ¬7º�¬Å² Ã º�(·9´w¯®ÃÄ¯� Ã Ë0DK¬XÇ Ã\± ´ ± KÃÄ¯�w´�¶Zµ Ã À�º ± ¬ ± ¬iÀ ± ´ ±  Ã ½ Ã ¬y¿Åº6µ² Ã µ
´(¿Xº�¬GÀ Ã ´w´ ± ¬iÀ�ÉÅ³i·.Ú ± ¬Gº6´�´(¿ Ã É Ã À ± ¬X¬ ± ¬iÀiË

H Ã  ± À�¬ ± ¬iÀ ÃBA�Ã ÇÈ´ ± ½ Ã µ Ã Áà¯�µ´ ± ¬iÀ:(·¸w´ Ã °Â ± Â½ Ã µ·O² ±�C Ç�³XÃÄ´�ËZX Ð º�° ± ¬ ± ¬iÀy´ ¾ ¯ (³XÇ�Ç Ã w»M³ÅÃ ÃBA ¯�µ(´(�¶ ± ¬
¬¸³XÇ�Ã Ã º6µ�Á�¯ ¾ZÃ µsº�¬X² ± ¬GÇÈ¯�°�° Ã µÇ ± º�ÃÑº�½ ± º6´ ± ¯�¬Z¶0º�ÃÄ¯�¬iÀ ¾s± ´(¿�´(¿ Ã Ç¿Xº�ÃäÃ Ã ¬iÀ Ã �´(¿ Ã ·�»hº�Ç Ã,±  ± ¬Xw´wµ³XÇÈ´ ± ½ Ã Ë
ëÊì{í½î~ïÝð�ñSò�óÝôVïÝñ
D�Á Ã µº6´w¯�µ�¯�»>¬¸³XÇ�Ã Ã º6µsÁ�¯ ¾fÃ µKÁÅÃÓº�¬.´( ± ¬®´(¿ Ã º,Ë Õ Ëàº6µ Ã µ Ã�Ü ³ ± µ Ã ²G´w¯ é Ã Ã º�F ± Ç Ã ¬X Ã6Ã X!½ Ã ¬Æ´ P¥Ã Á�¯�µ(´0I�F�X P�J
¾s± ´(¿®´(¿ Ã8» ³XÇ�Ã Ã º6µ P¥Ã À�³XÃÓº6´w¯�µ· Ò ¯�°�° ±  ± ¯�¬fI »�P�Ò�J�¾ ¿ Ã ¬ Ã ½ Ã µ�º�¬ ± µ(µ Ã À�³XÃäº6µ Ã ½ Ã ¬Æ´�¯¸Ç�Ç�³Xµs²X³Xµ ± ¬iÀeÁÅÃÓº�¬.´
¯�Á Ã µº6´ ± ¯�¬ZË ã�¿ ± Ã Ã ´(¿ Ã8»�P�Ò ÇÈ¯�ÃÓÃ Ã ÇÈ´ Ã ²9º�¬ Ã ¬X¯�µ°\¯�³X�º�°�¯�³X¬Æ´s¯�» ± ¬i»M¯�µ°�º6´ ± ¯�¬�¯�¬9´(¿ Ã ¯�Á Ã µº6´ ± ¬iÀ ÃÈÐ Á Ã µ ± ÚÃ ¬XÇ Ã ¯�»kÁ0ÃÓº�¬Æ´( ± ¬á´(¿ ±  ¾ º�·�¶X´(¿ Ã ²Åº6´(º ¾ º��¬i¯�´�ÇÈ¯�¬X ± w´ Ã ¬Æ´(ÃÓ·�º�¬Xº�ÃÄ· Þ6Ã ²�³X¬.´ ± Ã0º6»M´ Ã µ�´(¿ Ã Ì�¿iµ Ã6Ã ð ± Ã Ã «�(ÃÓº�¬X²
IhÌ�ð�« J º�Ç�Ç ± ² Ã ¬Æ´�ËHÌ�¿ Ã ¹ Ã ¬ Ã µº�Ã�Ï�Ç�ÇÈ¯�³X¬.´ ± ¬iÀêD C Ç Ã I ¹ Ï�D J ¿Xº�² Ã º6µÃ ±SÃ µ�ÇÈµ ± ´ ± Ç ±ÄÞ6Ã ²ë´(¿ Ã�»�P�Ò »M¯�µ\´(¿ ± 
»hº ± ÃÓ³iµ Ã ¶$ÉÅ³X´�¬X¯ÂÇÈ¯�µ(µ Ã ÇÈ´ ± ½ Ã º�ÇÈ´ ± ¯�¬ ¾ º��´(ºN� Ã ¬�³X¬Æ´ ± ÃZº6»Ê´ Ã µ�´(¿ ÃYÃ ½ Ã ¬Æ´(�º6´sÌ�ð�«�� a ¼g��Ë

Ì�¿ Ã (·¸w´ Ã °¹º�ÃÓw¯\¿Xº�²GºeÃÓº�ÇE�á¯�»�Ç�ÃÄ¯�(³iµ Ã å ± °�Áà¯�µ´(º�¬Æ´�(º6» Ã ´¼· ± (³ Ã  ¾fÃ µ Ã µÍº ±  Ã ²�º�¬X²Gw´(³X² ±:Ã ²Â´w¯�w¯�° Ã
² Ã À�µ Ã6Ã ¶vÉÅ³i´ ¾ZÃ µ Ã ¬i¯�´�Ç�º6µµ ±:Ã ²7´(¿iµ¯�³iÀ�¿R´w¯®µ Ã w¯�Ãä³i´ ± ¯�¬ã��>K>K>���Ë�ð~º�¬.·~¯�»�´(¿ Ã ÇÈ¯�¬Å² ± ´ ± ¯�¬X ± ¬Æ½�¯�ÃÄ½ Ã ² ± ¬R´(¿ Ã
Ì�ð�«!º�Ç�Ç ± ² Ã ¬.´�¿Xº�²á¯¸Ç�Ç�³iµµ Ã ²ÂÁÅµ Ã ½ ± ¯�³X(ÃÄ·\º6´]¯�´(¿ Ã µ�ÁÅÃÓº�¬.´( É0³i´ ¬i¯�´(¿ ± ¬iÀ4¿Åº�²ÂÉ Ã6Ã ¬á²i¯�¬ Ã º6Éà¯�³X´]ÇÈ¯�µ(µ Ã ÇÈ´ ± ¬iÀ
´(¿ Ã °GËGc�º6ÉZÇÈ¯¸Ç �yº�¬X²yã ± ÃÓÇÈ¯ Ð ¶�´(¿ ÃaÃ ¬iÀ ± ¬ Ã6Ã µ ± ¬iÀ é µ°@»Ê¯�µ"Ì�ð9« ¶k¿Xº�²:¬i¯9»M¯�µ°�º�Ã>ÁXµ(¯$Ç Ã ²X³iµ Ã 3´w¯Rº�¬Xº�ÃÄ· Þ6Ã



ý�þ$ÿÇÆ¸ÿ��èû ûo�R]�ø,ö�È ö}÷�ø�����ûo�� ò�òKa

¯�¬iÀ�¯ ± ¬XÀ�ÁXµ¯�ÉÅÃ Ã °�4º6´"Á0ÃÓº�¬Æ´("´(¿ Ã ·:¿Xº�²pÉ0³ ± ÃÄ´�¯�µe´w¯Rµ Ã ½ ±:Ã�¾ ´(¿ Ã F{X P 4¯�¬ë´(¿ Ã�± µ4ÁÅÃäº�¬Æ´( é Ã Ã ² ¾s± ´(¿:´(¿ Ã
»�P�Ò Ë

Ì�¿ Ã Ì�ð�«�º�Ç�Ç ± ² Ã ¬.´� Ã�Ü ³ Ã ¬ÅÇ Ã w´(º6µ´ Ã ² ¾ ¿ Ã ¬9º�Á ± ÃÄ¯�´�Ú�¯�Á Ã µº6´ Ã ²9µ Ã Ã ±:Ã »�½6º�ÃÄ½ Ã w´(³XÇE�9¯�Á Ã ¬ÑË�«�¬�´(¿ Ã ¬ ± ¬ Ã
· Ã º6µ�É Ã »Ê¯�µ Ã ´(¿ Ã Ìsð9« ± ¬ÅÇ ± ² Ã ¬.´�¶�>K>,¯�»}´(¿X¯� Ã ½6º�ÃÄ½ Ã �¿Xº�²9w´(³ÅÇE�®¯�Á Ã ¬9º6´�¯�´(¿ Ã µ�ÁÅÃÓº�¬.´(�¶0º�¬Å²®¯�¬XÃÄ·GºÂ· Ã º6µ
É Ã »Ê¯�µ Ã ¶Xº� Ã�Ü ³ Ã ¬XÇ Ã ¯�» Ã ½ Ã ¬Æ´(� ± ° ± ÃÓº6µ�´w¯�´(¿i¯� Ã º6´sÌ�ð�«]¿Xº�²®¯¸Ç�Ç�³iµµ Ã ²Gº6´�º�¬i¯�´(¿ Ã µ�º,Ë Õ ËXÁÅÃÓº�¬.´�Ë

Ì�¿ ÃÂ± ¬i»M¯�µ°�º6´ ± ¯�¬p¬ Ã6Ã ² Ã ²y´w¯�ÁXµ Ã ½ Ã ¬.´4Ì�ð�« ¾ º�"º�½6º ± ÃÓº6É0Ã Ã ¶ ± ¬ÅÇ�ÃÓ³X² ± ¬XÀ�´(¿ Ã ÁXµ ± ¯�µ ± ¬XÇ ± ² Ã ¬.´(�º6´4¯�´(¿ Ã µ
ÁÅÃÓº�¬.´(�¶6µ Ã Ç�³iµµ Ã ¬Æ´èÁXµ(¯�É0Ã Ã °� ¾�± ´(¿,´(¿ Ã (º�° ÃfÃ�Ü ³ ± ÁÅ° Ã ¬Æ´èº6´�Ìsð9« ¶{º�¬Å² Ã ¬iÀ ± ¬ Ã6Ã µ�Å6ÇÈµ ± ´ ±ÓÜ ³ Ã k´(¿Xº6´�¯�Á Ã µÍº6´w¯�µ
¿Xº�²:É Ã6Ã ¬y´(º�³iÀ�¿.´4´w¯R²i¯�´(¿ ÃÂ¾ µ¯�¬iÀ9´(¿ ± ¬iÀ ± ¬:wÁ Ã Ç ±êé Ç�Ç ± µÍÇ�³X°�w´(º�¬XÇ Ã �¶è· Ã ´e¬i¯�´(¿ ± ¬iÀ9¿Xº�²:É Ã6Ã ¬p²i¯�¬ Ã ´w¯
± ¬XÇÈ¯�µÁà¯�µÍº6´ Ã ´(¿ ±  ± ¬i»M¯�µ°�º6´ ± ¯�¬ ± ¬Æ´w¯\¯�Á Ã µº6´ ± ¬iÀ\ÁXµº�ÇÈ´ ± Ç Ã �Ë

«�¬Gµ Ã Î Ã ÇÈ´ ± ¬iÀ\¯�¬®Ì�ð�«Í¶Å´(¿ Ã ³i´ ± Ã ± ´¼·2ÅØ�Ö>µ Ã  ± ² Ã ¬Æ´�¶ UIÃ µ°�º�¬eH ±SÃ ÇE�6º�°\ÁÑ¶Å(º ± ²Zå
Ìv¯,° Ã ´(¿Åº6´ ± �ÁXµ(¯�É0º6ÉÅÃÄ·,¯�¬ Ã ¯�»à´(¿ Ã °\¯�w´! ± À�¬ ±êé Ç�º�¬.´}Ã Ã º6µ¬ ± ¬XÀ�v¯�»�´(¿ Ã�¾ ¿i¯�Ã Ã º�Ç�Ç ± ² Ã ¬.´�� Ì�ð�«¥�
´(¿ Ã ² Ã À�µ Ã6Ã ´w¯ ¾ ¿ ± Ç¿�´(¿ Ã\± ¬Xº�² Ã�Ü ³Xº�Ç ±SÃ s¯�» ´(¿Xº6´ ÃÈÐ Á Ã µ ±:Ã ¬ÅÇ Ã » Ã6Ã ²iÉÅº�ÇE�RÃÄ¯¸¯�Á:ËÄËÄË� ± À�¬ ±êé Ç�º�¬.´(ÃÄ·
ÇÈ¯�¬.´wµ ± É0³i´ Ã ²G´w¯Â°�ºN� ± ¬iÀ�³Å�º�¬X²G´(¿ Ã Á0ÃÓº�¬Æ´�½$³XÃÓ¬ Ã µº6ÉÅÃ Ã ´w¯�´(¿ ± �º�Ç�Ç ± ² Ã ¬Æ´V� a ¼K��Ë

Ï��ºÂµ Ã (³XÃÓ´�¯�»}´(¿ ±  ¾ ºN� Ã Ú¼³iÁRÇ�º�ÃÓÃÛ¶0´(¿ Ã ¬¸³XÇ�Ã Ã º6µ ± ¬X²X³Åw´wµ(· ± ¬ ± ´ ± º6´ Ã ²®É Ã ´w´ Ã µ Ã ½6º�ÃÓ³Xº6´ ± ¯�¬�º�¬X²®»M¯�ÃÓÃÄ¯ ¾ Ú¼³iÁ
ÁXµ(¯$Ç Ã ²X³iµ Ã }¯�¬wF�X P �¶¸ÇÈµ Ã º6´ Ã ²�´(¿ Ã «�¬Xw´ ± ´(³i´ Ã »M¯�µ » ³XÇ�Ã Ã º6µ Öv¯ ¾fÃ µ�D�Á Ã µº6´ ± ¯�¬Å�IM« » Ö*D J ´w¯�ÁXµ(¯�°�¯�´ Ã (º6» Ã ´¼·
º�¬X²Rµ Ã Ã ± º6É ± Ã ± ´¼·�´(¿iµ(¯�³iÀ�¿ ÃÈÐ ´ Ã µ¬Xº�Ã�µ Ã ½ ±:Ã�¾ �¯�»]Á Ã µ(»Ê¯�µÍ°�º�¬XÇ Ã º�¬X²RÁXµ(¯$Ç Ã ( Ã �¶Z´wµÍº ± ¬ ± ¬iÀáº�¬X²7º�Ç�ÇÈµ Ã ² ± ´(º6´ ± ¯�¬
ÁXµ(¯�À�µÍº�°��¶ Ã ½ Ã ¬.´(,º�¬Xº�ÃÄ·$ ± �¶�¿Xº6µ ± ¬iÀá¯�»]¯�Á Ã µÍº6´ ± ¬iÀ ± ¬i»M¯�µ°�º6´ ± ¯�¬Rº�¬X²RÉ Ã w´KÁXµÍº�ÇÈ´ ± Ç Ã �¶kº�¬X²RwÁ Ã Ç ± º�Ã�º�( ± �Ú
´(º�¬XÇ Ã ´w¯4° Ã °,É Ã µ>³i´ ± Ã ± ´ ±:Ã �Ëv´(¿ Ã «�Ï�X Ï#IM«�¬Æ´ Ã µÍ¬Xº6´ ± ¯�¬Xº�ÃXÏ�´w¯�° ± Ç�X!¬ Ã µ(À�·"Ï�À Ã ¬XÇÈ· J º�¬X²\ã7¯�µÍÃÓ²\Ï�w¯¸Ç ± º6´ ± ¯�¬
¯�» » ³ÅÇ�Ã Ã º6µ�D�Á Ã µº6´w¯�µbIMãRÏ » D J (¿Xº6µ Ã ´(¿ Ã  Ã À�¯�º�ÃÓ�º�¬X²G Ã µ(½ Ã  ± ° ± ÃÓº6µ�»h³X¬XÇÈ´ ± ¯�¬Å ¾ ¯�µÃä² ¾s± ² Ã Ë

Ì�¿ Ã µ Ã Á�¯�µ(´ ± ¬iÀ�w·$w´ Ã °©¬i¯ ¾ ÁXµ(¯Ý½ ± ² Ã �º ¾ ºÝ·9»M¯�µK¯�Á Ã µÍº6´w¯�µK¯�» Ã º�ÇÍ¿7¬.³XÇ�Ã Ã º6µ�Á�¯ ¾fÃ µKÁÅÃÓº�¬.´�´w¯áµ Ã Î Ã ÇÈ´
¯�¬f´(¿ Ã�± µe¯ ¾ ¬ë¯�Á Ã µÍº6´ ± ¬iÀ ÃÈÐ Á Ã µ ±SÃ ¬XÇ Ãá± ¬p¯�µ² Ã µ\´w¯ ± ² Ã ¬Æ´ ± »Ê·7ÁXµ¯�ÉÅÃ Ã °��¶ ± ¬Æ´ Ã µ(ÁÅµ Ã ´4´(¿ Ã µ Ã º�w¯�¬Xe»M¯�µ"´(¿ Ã  Ã
ÁXµ(¯�É0Ã Ã °��¶�º�¬X²� Ã Ã Ã ÇÈ´®ÇÈ¯�µ(µ Ã ÇÈ´ ± ½ Ã º�ÇÈ´ ± ¯�¬X®´w¯ º�° Ã Ã ± ¯�µº6´ Ã ´(¿ Ã ÁXµ(¯�ÉÅÃ Ã °Âáº�¬Å²q´(¿ Ã�± µ®Ç�º�³X Ã �Ë¢«�¬XÇ ± ² Ã ¬Æ´
µ Ã ½ ±:Ã�¾ e Ã µ(½ Ã º� ± °�Áà¯�µ´(º�¬Æ´4½ Ã ¿ ± Ç�Ã Ã "»M¯�µ� Ã ÃÄ»ÊÚ¼º�¬Xº�ÃÄ·$ ± �¶[�¸¬X¯ ¾ Ã Ã ²XÀ Ã ¿Xº6µ ± ¬iÀ~º�ÇÈµ(¯�(eÉ�¯�³X¬X²Åº6µ ±:Ã  ± ¬X ± ² Ã
º�¬X²:¯�³i´( ± ² Ã wÁ Ã Ç ±êé Ç�ÁÅÃÓº�¬.´(�¶>º�¬X²ë² Ã ½ Ã ÃÄ¯�ÁÅ° Ã ¬.´"¯�»�ÁXµ(¯�ÉÅÃ Ã °çµ Ã w¯�Ãä³i´ ± ¯�¬ ÃBA ¯�µ(´(�ËWc]¯�´(¿ë« » Ö*DSº�¬X²:´(¿ Ã
»�P�Ò�± ((³ Ã ½{º6µ ± ¯�³X�Ã Ã ´w´ Ã µ�º�¬X²áµ Ã Á�¯�µ(´(]´w¯�°�ºN� Ã ´(¿ Ã�± ¬X²X³Xw´wµ·eº ¾ º6µ Ã ¯�» ± ¬XÇ ± ² Ã ¬Æ´(�º��ÁÅº6µ´ ¯�»v¯�Á Ã µÍº6´ ± ¬iÀÃÈÐ Á Ã µ ±:Ã ¬XÇ Ã » Ã6Ã ²iÉÅº�ÇE�à¶Åº��²i¯ Ã �«�Ï�X!Ï8ÅØ�«�¬XÇ ± ² Ã ¬.´ P¥Ã Á�¯�µ(´ ± ¬XÀ Õ ·¸w´ Ã °®Ë

Ì�¿ Ã ¬.³XÇ�Ã Ã º6µ Ã ¬iÀ ± ¬ Ã6Ã µ ± ¬iÀ ÃÈÐ Á Ã µ ±SÃ ¬XÇ Ã�± 3¬i¯�´�Á Ã µ(» Ã ÇÈ´�¶k¯�»�ÇÈ¯�³iµ Ã ¶vÉÅ³X´�µ Ã º�Ã>w´wµ ± ² Ã �¿Xº�½ Ã É Ã6Ã ¬p°�º�² Ã
 ± ¬ÅÇ Ã ´(¿ Ã Ìsð9« ¾ ºN� Ã ³iÁ�Ç�º�ÃÓÃÛ¶ ¾ ¿ ± Ç¿ÂÃÓ³XÇE� ± ÃÄ·"¯$Ç�Ç�³iµ(µ Ã ² ¾s± ´(¿i¯�³i´ °�ºPï�¯�µ�¿¸³X°�º�¬ÂÃÓ¯�( Ã �Ë}Ìv¯,´(¿ Ã�± µ]ÇÈµ Ã ² ± ´�¶¸º�¬
± °\ÁÅµ(¯Ý½ Ã ° Ã ¬.´Kº�¬X²�Ã Ã º6µ¬ ± ¬iÀ ÃBA ¯�µ(´ ¾ º� ± ¬ ± ´ ± º6´ Ã ²�º�¬X²~¿Xº�KÇÈ¯�¬Æ´ ± ¬¸³ Ã ²ZË U�± À�¿$Ú�ÁXµ(¯ é Ã Ã,± ¬XÇ ± ² Ã ¬Æ´(�Ã ± � Ã Ì�ð9«
º6µ Ã µº6µ Ã ¶�É0³i´è°�º�ÃÓÃ Ã µ�(Ç�º�Ã Ã  Ã ÃÄ»ÊÚ¼º�¬Xº�ÃÄ·$ Ã �º�¬X²"ÁXµ(¯�É0Ã Ã °eÚ¼w¯�ÃÄ½ ± ¬iÀ ÃBA ¯�µ´(�»Ê¯�ÃÓÃÓ¯ ¾ ² Ã ´ Ã ÇÈ´ ± ¯�¬e¯�»à(°�º�ÃÓÃ¸² Ã » Ã ÇÈ´(�¶
¬ Ã º6µ]° ± ( Ã �¶.º�¬X²ÂÁXµ Ã Ç�³iµ(¯�µ>º�¬X²�¬ Ã À�º6´ ± ½ Ã ´wµ Ã ¬X²X�Ë&DKÇ�Ç�º� ± ¯�¬Xº�ÃÓÃÄ·"´(¿ Ã�» ³XÇ�Ã Ã º6µ P¥Ã À�³XÃäº6´w¯�µ(· Ò ¯�°�° ± ( ± ¯�¬
¿Xº��(´ Ã ÁXÁ Ã ² ± ¬7º�¬X²Rµ Ã�Ü ³ ± µ Ã ²7ÇÍ¿Xº�¬iÀ Ã �Ë�Ùi¯�µ ÃÈÐ º�°\ÁÅÃ Ã ¶ ± ¬�> aKa TG´(¿ Ã ð ± ÃÓÃäw´w¯�¬ Ã ¬.³ÅÇ�Ã Ã º6µ3Á�¯ ¾ZÃ µ,ÁÅÃÓº�¬.´ ± ¬
Ò ¯�¬X¬ Ã ÇÈ´ ± Ç�³i´ ¾ º�Â¯�µÍ² Ã µ Ã ²HÉ¸·f´(¿ ÃÊ»�P�Ò ´w¯¸� Ã6Ã Á ± ´(ÂÁÅÃÓº�¬.´(�Ç�ÃÄ¯� Ã ²O³X¬Æ´ ± Ã�´(¿ Ã ·HÇÈ¯�³XÃÓ²O² Ã °\¯�¬Xw´wµÍº6´ Ã º
Ôw(º6» Ã ´¼·fÇÈ¯�¬X(Ç ± ¯�³Å ¾ ¯�µE� Ã ¬.½ ± µ(¯�¬X° Ã ¬.´(×~º6»Ê´ Ã µ ± ² Ã ¬Æ´ ±êéMÃ ²yÁXµ(¯�É0Ã Ã °� ¾fÃ µ Ã º�ÃÓÃÄ¯ ¾fÃ ²f´w¯RÇÈ¯�¬.´ ± ¬.³ Ãá¾�± ´(¿i¯�³i´
µ Ã ° Ã ² ± º�ÃZº�ÇÈ´ ± ¯�¬ê� ò�ó ��Ë
õ ó2öêöêï�ñ×í½÷~ð�î^øÞù�÷~ð�ú×÷´ó2û
Ì�¿ Ã ¿ ± À�¿XÃÓ·�µ Ã À�º6µ² Ã ²eÏ Õ�P�Õ IhÏs½ ± º6´ ± ¯�¬ Õ º6» Ã ´¼· PXÃ Á�¯�µ(´ ± ¬iÀ Õ ·¸(´ Ã ° J ¿Åº�vÉ Ã6Ã ¬"ÇÈ¯�Á ±:Ã ²"É¸·�°�º�¬Æ· ± ¬X² ± ½ ± ²Å³Xº�Ã
º ± µÃ ± ¬ Ã�± ¬i»M¯�µ°�º6´ ± ¯�¬Âw·¸(´ Ã °��Ë}Ï�ÃÓ´(¿i¯�³iÀ�¿Â°"³XÇÍ¿ ± ¬i»M¯�µ°�º6´ ± ¯�¬ ± >¬i¯ ¾ ÇÈ¯�ÃäÃ Ã ÇÈ´ Ã ²Z¶¸´(¿ Ã µ Ã w´ ± ÃÓÃ ÃÈÐ$± w´!ÁXµ¯�ÉÅÃ Ã °�
± ¬ Ã ½6º�ÃÓ³Xº6´ ± ¬iÀeº�¬X²�Ã Ã º6µ¬ ± ¬iÀ"»Êµ(¯�°¢´(¿ ±  ± ¬i»Ê¯�µÍ°�º6´ ± ¯�¬ZË}Ì�¿ Ã ÉXµ Ã º�²X´(¿áº�¬Å²�´â·.Á Ã ¯�» ± ¬i»M¯�µ°�º6´ ± ¯�¬áº�Ç Ü ³ ± µ Ã ² ± 
°"³XÇ¿�À�µ Ã º6´ Ã µ�´(¿Xº�¬�´(¿ Ã�»�P�Ò µ Ã Áà¯�µ´ ± ¬iÀ�w·$w´ Ã °C² Ã (ÇÈµ ± É Ã ²\º6É�¯P½ Ã Ë!Ì�¿ Ã (¿ Ã6Ã µ�¬.³X°4É Ã µ>¯�»kÏ Õ±P�Õ µ Ã Á�¯�µ(´(
º�¬X²ë´(¿ Ã »Mµ Ã6Ã »M¯�µ° Ã ¬.´wµ(·y¯�»�´(¿ ÃG± ¬i»M¯�µ°�º6´ ± ¯�¬ë°�ºN� Ã  Ã ½6º�ÃÓ³Xº6´ ± ¯�¬ë½ Ã µ(·ë² ±�C Ç�³XÃÓ´�ËRÌs¿ Ã µ Ã º6µ Ã » Ã�¾C¾ º�·$
± °\Á0Ã Ã ° Ã ¬.´ Ã ²:´w¯:² Ã ´ Ã µ° ± ¬ Ãá¾ ¿ Ã ´(¿ Ã µ\´(¿ Ã µ Ã Á�¯�µ(´ ¾ º��º�Ç�Ç�³iµÍº6´ Ã ¯�µ Ã ½6º�ÃÓ³Xº6´ Ã ²H´(¿ Ã ÁXµ(¯�ÉÅÃ Ã ° ÇÈ¯�µ(µ Ã ÇÈ´(ÃÄ·�Ë
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Õ ³iÉiï Ã ÇÈ´ ± ½ Ã Ç�º�³Å(º�Ãsº6´w´wµ ± ÉÅ³i´ ± ¯�¬Hº�¬X² ± ¬XÇÈ¯�¬X ± w´ Ã ¬XÇÈ· ± ¬H´ Ã µ° ± ¬i¯�ÃÄ¯�À�·fº�¬X² ± ¬i»M¯�µ°�º6´ ± ¯�¬ ± ¬XÇ�ÃÓ³X² Ã ² ± ¬H´(¿ Ã
µ Ã Á�¯�µ(´(�°ÂºN� Ã sÇÈ¯�°\ÁÅº6µÍº6´ ± ½ Ã º�¬Xº�ÃÄ·$ ± �º�¬Å²®Ç�º6´ Ã À�¯�µ ±ÄÞ º6´ ± ¯�¬~² ±�C Ç�³XÃÄ´�º�¬X²®w¯�° Ã ´ ± ° Ã  ± °�Áà¯� ± ÉÅÃ Ã Ë

X Ð$± (´ ± ¬iÀ9Ç�º6´ Ã À�¯�µ ±ÓÞ º6´ ± ¯�¬f(Ç¿ Ã ° Ã "¿Åº�½ Ã º�ÃÓw¯9É Ã ÇÈ¯�° Ã�± ¬Xº�² Ã�Ü ³Xº6´ Ã º�4´ Ã ÇÍ¿X¬i¯�ÃÄ¯�À�·:¿Xº�4ÇÍ¿Xº�¬iÀ Ã ²Z¶�»M¯�µÃÈÐ º�°\ÁÅÃ Ã ¶ ¾s± ´(¿ ± ¬XÇÈµ Ã º� Ã ²�³X Ã ¯�»Ñ² ± À ± ´(º�Ãi´ Ã Ç¿Å¬i¯�ÃÄ¯�À�·Âº�¬X²�ÇÈ¯�°\ÁÅ³i´ Ã µÍ ± ¬�º ± µÇÈµº6»M´ º�¬X²ÂÀ�µ(¯�³X¬X²\¯�Á Ã µº6´ ± ¯�¬X�Ë
»IÃ�¾ Ç�º6´ Ã À�¯�µ ±ÄÞ º6´ ± ¯�¬X�º6µ Ã É Ã�± ¬iÀ ± °\ÁÅÃ Ã ° Ã ¬Æ´ Ã ²Z¶iÉ0³i´�´(¿Xº6´sÇÈµ Ã º6´ Ã �ÁXµ(¯�ÉÅÃ Ã °� ¾ ¿ Ã ¬GÇÈ¯�°\Á0º6µ ± ¬iÀ�²Xº6´(º�´(¿Xº6´
³X Ã ²®¯�ÃÓ² Ã µ�Ç�º6´ Ã À�¯�µ ±ÄÞ º6´ ± ¯�¬�(ÇÍ¿ Ã ° Ã �Ë

Ï�¬i¯�´(¿ Ã µ\ÁXµ¯�ÉÅÃ Ã ° º6µ ±  ± ¬XÀ9»Mµ(¯�° ´(¿ Ã À�¯�º�Ã�´w¯ Ã ¬XÇÈ¯�³iµº6À Ã ³X Ã ¯�»�´(¿ Ã w·¸(´ Ã ° ±  ± ¬p´(¿ Ã º�Ç�Ç�³Xµº�ÇÈ·:¯�»
´(¿ Ã ²Åº6´(º$ËÞc]· é Ã ± ¬iÀGº�¬yÏ Õ±P�Õ µ Ã Á�¯�µ(´�¶kº®Ã ± ° ± ´ Ã ²~»Ê¯�µÍ°B¯�» ± ¬X² Ã °�¬ ± ´¼·9º6À�º ± ¬Xw´�ÁÅ³Å¬ ± (¿X° Ã ¬Æ´ ± �º�(³iµ Ã ²ZË
ð~º�¬Æ·y¯�»s´(¿ Ã µ Ã Á�¯�µ(´("º6µ Ã É ± º� Ã ²pÉ.·7Á Ã µ(¯�¬Xº�Ã>ÁXµ¯�´ Ã ÇÈ´ ± ¯�¬fÇÈ¯�¬X ± ² Ã µÍº6´ ± ¯�¬X�¶�º� Ã ½ ± ² Ã ¬ÅÇ Ã ²pÉ¸·7´(¿ Ã ÃÓº6µ(À Ã
Á Ã µÇ Ã ¬.´(º6À Ã ¯�»}´(¿ Ã,é Ã ± ¬iÀ��´(¿Xº6´�µ Ã Á�¯�µ(´�Ù¸Ï�Ï µ Ã À�³ÅÃÓº6´ ± ¯�¬®½ ± ¯�ÃÓº6´ ± ¯�¬X�ËsÙi¯�µ ÃÈÐ º�°\ÁÅÃ Ã ¶ ± ¬�º » Ï Õ ÏZFkº�¬iÀ�Ã Ã ·
w´(³X²X·4¯�»Zµ Ã Á�¯�µ(´ Ã ²Â¿ Ã Ã ± ÇÈ¯�ÁX´ Ã µ ± ¬XÇ ± ² Ã ¬Æ´( ± ¬�´(¿ Ã Ï Õ±P�Õ ¯Ý½ Ã µ�º�¬ ± ¬ Ã Ú�· Ã º6µ Á Ã µ ± ¯$²Z¶�¬i¯�¬iÚ¼º�²X¿ Ã µ Ã ¬XÇ Ã ´w¯4Ù$Ï P 
IhÙ Ã ² Ã µÍº�Ã Ï�½ ± º6´ ± ¯�¬ PXÃ À�³XÃÓº6´ ± ¯�¬X J�¾ º�4É¸·~»hº6µ,´(¿ Ã ÃÓº6µ(À Ã (´4Ç�º6´ Ã À�¯�µ(·y¯�»�µ Ã Áà¯�µ´(�ËáÌs¿ Ã ÁXµ Ã ²X¯�° ± ¬Xº�¬XÇ Ã ¯�»
Ù$Ï P ½ ± ¯�ÃÓº6´ ± ¯�¬Å ± ¬7´(¿ Ã�± ¬XÇ ± ² Ã ¬Æ´�²Åº6´(º�°�ºÝ·7µ Ã Î Ã ÇÈ´"´(¿ Ã °�¯�´ ± ½{º6´ ± ¯�¬y¯�»�´(¿ Ã Ï Õ±PKÕ µ Ã Á�¯�µ(´ Ã µÍ�´w¯9¯�ÉÅ´(º ± ¬
± °�°"³X¬ ± ´¼·Â»Mµ(¯�°íÁ Ã µÇ Ã�± ½ Ã ²�¯�µsµ Ã º�ÃZ½ ± ¯�ÃÓº6´ ± ¯�¬X�¯�»èÙ$Ï P �º�¬X²®¬i¯�´�¬ Ã Ç Ã (º6µ ± ÃÄ·�´(¿ Ã ´wµ³ Ã Á Ã µÍÇ Ã ¬Æ´(º6À Ã �Ë

c�³i´ ¾�± ´(¿yº�ÃÓÃ�´(¿ Ã  Ã ÁXµ(¯�É0Ã Ã °�3º�¬X²yÃ ± ° ± ´(º6´ ± ¯�¬Å�¶Ñ°\¯�w´,º6À�µ Ã6Ã ´(¿Xº6´,´(¿ Ã Ï Õ±P�Õ º�¬Å²y ± ° ± ÃÓº6µ ± ¬X²X³X(´wµ(·
µ Ã Á�¯�µ(´ ± ¬XÀëw·$w´ Ã °�9¿Xº�½ Ã É Ã6Ã ¬q½ Ã µ(·q(³XÇ�Ç Ã w»M³ÅÃ3º�¬X²q´(¿ Ãy± ¬i»M¯�µ°�º6´ ± ¯�¬O¯�ÉÅ´(º ± ¬ Ã ² ÃÈÐ ´wµ Ã ° Ã ÃÄ·q³X Ã »h³XÃ ± ¬Ã ¬X¿Xº�¬ÅÇ ± ¬iÀ4º6» Ã ´â·�Ë!Ùi¯�µ ÃÈÐ º�°\ÁÅÃ Ã ¶¸µ Ã Á�¯�µ(´ Ã ²á³X¬X(º6» Ã º ± µÁà¯�µ´ ÇÈ¯�¬X² ± ´ ± ¯�¬X!¿Åº�½ Ã É Ã6Ã ¬ Ü ³ ± Ç �¸ÃÄ·�ÇÈ¯�µµ Ã ÇÈ´ Ã ²Gº�¬X²
Ç¿Åº�¬iÀ Ã  ± ¬®º ± µ�´wµº C Ç,ÇÈ¯�¬.´wµ(¯�Ã�º�¬X²9¯�´(¿ Ã µ�´â·.Á Ã �¯�»�ÁXµ(¯$Ç Ã ²X³iµ Ã �¿Xº�½ Ã É Ã6Ã ¬9°�º�² Ã ¯�¬®´(¿ Ã ÉÅº� ± s¯�»>Ï Õ�P�Õ
µ Ã Á�¯�µ(´(�Ë
�����
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DK¬XÇ Ã » Ã6Ã ²XÉÅº�ÇE� ± k¯�ÉX´(º ± ¬ Ã ²Z¶ ± ´v¬ Ã6Ã ²Åk´w¯�É Ã ³X Ã ²,´w¯�³XÁ�²Åº6´ Ã ´(¿ Ã ÇÈ¯�¬Æ´wµ(¯�ÃäÃ Ã µ�ÅPÁXµ(¯$Ç Ã (v°�¯¸² Ã Ãäkº�¬X²4Á Ã µ¿Xº6ÁÅ
ÇÈ¯�¬.´wµ(¯�ÃÑº�ÃÄÀ�¯�µ ± ´(¿X°��Ë}Ì�¿ Ã » Ã6Ã ²iÉÅº�ÇE�Gº�¬X² ± ´(�º�¬Åº�ÃÄ·¸ ±  °Âº�·áÉ Ã ÁÅº� Ã ²á´w¯\¯�´(¿ Ã µ ± ¬�´(¿ Ã ÇÈ¯�¬.´wµ(¯�ÃZw´wµ³ÅÇÈ´(³iµ Ã
´(¿Xº6´s¬ Ã6Ã ² ± ´�Ë

«�¬i»M¯�µ°�º6´ ± ¯�¬�°4³X(´�É Ã ÁÅµ(¯Ý½ ± ² Ã ² ± ¬9º�»Ê¯�µÍ°¹´(¿Xº6´�Á Ã ¯�ÁÅÃ Ã Ç�º�¬RÃ Ã º6µÍ¬9»Mµ(¯�°G¶àº6ÁXÁÅÃÄ·G´w¯á´(¿ Ã�± µ�²Xº ± ÃÄ·4ïw¯�ÉÅ�¶
º�¬X²®³Å Ã ´(¿iµ(¯�³iÀ�¿X¯�³i´�´(¿ Ã w·$w´ Ã °¹Ã ± » Ã ÇÈ·$Ç�Ã Ã Ë

Q>º6µ ± ¯�³X�´â·.Á Ã �¯�»�º�¬Åº�ÃÄ·¸ ± �°�ºÝ·7É Ã Á Ã µ(»M¯�µ° Ã ²yÉ.·R´(¿ Ã ÇÈ¯�¬Æ´wµ(¯�ÃäÃ Ã µ,¯�¬p´(¿ Ã » Ã6Ã ²iÉÅº�ÇE�à¶}(³XÇÍ¿pº�4´wµ Ã ¬X²
º�¬Xº�ÃÄ·$ ± �Ëk«�»iÎ0º ¾  ± ¬,´(¿ Ã (·¸w´ Ã ° ² Ã  ± À�¬"¯�µ>³X¬X(º6» Ã Ç¿Xº�¬iÀ Ã !º6µ Ã ² Ã ´ Ã ÇÈ´ Ã ²Z¶�¯�É¸½ ± ¯�³X(ÃÄ·,º�ÇÈ´ ± ¯�¬X}º6µ Ã µ Ã�Ü ³ ± µ Ã ²
´w¯�µ Ã ° Ã ²i·�´(¿ Ã ÁXµ(¯�ÉÅÃ Ã °��Ë

«�¬®°�ºPïw¯�µsº�Ç�Ç ± ² Ã ¬.´(�¶XÁÅµ Ã Ç�³iµw¯�µÍ�º�¬X² ¾ º6µ¬ ± ¬iÀ��º6µ Ã º�ÃÓ°\¯�w´�º�Ã ¾ ºÝ·¸�ÁXµ Ã  Ã ¬.´�ÉÅ³i´ ± À�¬i¯�µ Ã ²�¯�µs° ± (¿Xº�¬$Ú
²XÃ Ã ²ÑË�ã�¿ ± Ã Ã"¾ ¿Xº6´�º6ÁXÁ Ã º6µK´w¯GÉ Ã"¾ º6µ¬ ± ¬iÀ�Kº6µ Ã w¯�° Ã ´ ± ° Ã 3 ± °\ÁÅÃÓ·®ºG°�º6´w´ Ã µ�¯�»�¿ ± ¬X²X ± À�¿Æ´�¶�w¯�° Ã ´ ± ° Ã 
Ç�Ã Ã º6µ Ã ½ ± ² Ã ¬XÇ Ã ²X¯ Ã  ÃÈÐ$± w´�Ë}«�¬Ê> a�õ�ó ¶i´ ¾ ¯e· Ã º6µ]É Ã »M¯�µ Ã ´(¿ Ã c�¿i¯�ÁÅº�Ãàº�Ç�Ç ± ² Ã ¬.´�¶¸»Ê¯�µ ÃÈÐ º�°�ÁÅÃ Ã ¶$º�¬�º�³X² ± ´ ¾ º�
Á Ã µ(»M¯�µ° Ã ²\´(¿Xº6´ ± ² Ã ¬.´ ±êéUÃ ²�°�º�¬.·e¯�»�´(¿ Ã ² ÃÈé Ç ±:Ã ¬XÇ ±:Ã  ± ¬Æ½�¯�ÃÄ½ Ã ² ± ¬e´(¿ Ã ÃÄ¯�(�Ë�Ì�¿ Ã º�³Å² ± ´}µ Ã Á�¯�µ(´!¬X¯�´ Ã ²Â(³XÇÍ¿
»hº�ÇÈ´w¯�µ>µ Ã Ãäº6´ Ã ²�´w¯�´(¿ Ã ÃÓº6´ Ã µ>´wµº6À Ã ²i·\(³ÅÇ¿Âº� é ÃÄ´ Ã µwÚ¼Ç�Ã Ã º�¬ ± ¬iÀK¯�Á Ã µº6´ ± ¯�¬X ¾�± ´(¿i¯�³i´>³X ± ¬iÀ3(Ã ± ÁeÉÅÃ ± ¬X²X�¶�Ã Ã ºN�.Ú
± ¬iÀÂ½{º�ÃÄ½ Ã �¶�º�¬Å²9ÉÅº�²9ÁXµ Ã (³iµ Ã À�º�³iÀ Ã �Ë�Ì�¿ Ã µ Ã Á�¯�µ(´�µ Ã ÇÈ¯�°�° Ã ¬X² Ã ²9µº ±  ± ¬iÀ\´(¿ Ã Ç�º6ÁÅº6É ± Ã ± ´¼·�¯�»>´(¿ Ã,¾ º6´ Ã µ
Ç�³iµ(´(º ± ¬�º�¬X²\Á�¯ ± ¬.´ Ã ²\¯�³i´>´(¿Åº6´!´(¿ Ã º�Ãäº6µ°uº6´!´(¿ Ã Î0º6µ Ã ´w¯ ¾fÃ µ ¾ º�!¬i¯�¬$Ú�¯�Á Ã µº6´ ± ¯�¬Xº�ÃXº�¬X²\´(¿¸³X>º�¬.·�Ã Ã ºN�6º6À Ã
ÇÈ¯�³XÃÓ²9À�¯�³X¬Å¬i¯�´ ± Ç Ã ²®»M¯�µ�º�ÃÄ¯�¬iÀ�´ ± ° Ã Ë�Ì�¿ Ã µ Ã Áà¯�µ´sº�ÃÓw¯á¬i¯�´ Ã ²9´(¿Åº6´�ºÂ¬¸³X°4É Ã µ�¯�»>¿Xº Þ º6µ²i¯�³ÅsÇÈ¯�¬X² ± ´ ± ¯�¬X
¾ZÃ µ Ã �$¬i¯ ¾ ¬Âº�¬X²\º�ÃÓÃÄ¯ ¾fÃ ²\´w¯,Á Ã µÍ ± w´�»M¯�µ!ÇÈ¯�¬X ± ² Ã µº6ÉÅÃ Ã º�°\¯�³X¬.´(}¯�»�´ ± ° Ã ¯�µ ± ¬Xº�² Ã�Ü ³Xº6´ Ã ÁXµ Ã Ç�º�³X´ ± ¯�¬X ¾ZÃ µ Ã
´(ºN� Ã ¬®º6À�º ± ¬Åw´�´(¿ Ã °GË}«�¬Gº�²X² ± ´ ± ¯�¬Z¶.´(¿ Ã µ ÃK¾ º��¬X¯"»M¯�ÃÓÃÄ¯ ¾ Ú¼³iÁ�´w¯ Ã ¬X(³Xµ Ã ´(¿Åº6´�² ÃÈé Ç ±:Ã ¬XÇ ±SÃ  ¾ZÃ µ Ã ÇÈ¯�µ(µ Ã ÇÈ´ Ã ²ZË
Ï�Ç�ÇÈ¯�µ² ± ¬iÀá´w¯G´(¿ Ã c�¿i¯�ÁÅº�Ã�°�º�¬Xº6À Ã µÝ¶Ñº�ÃÓÃ ± °\ÁXµ(¯P½ Ã ° Ã ¬.´(3Ç�º�ÃÓÃ Ã ²~»Ê¯�µ ± ¬�´(¿ Ã µ Ã Á�¯�µ(´K¿Xº�²~É Ã6Ã ¬�´(ºN� Ã ¬pÇ�º6µ Ã
¯�»�¶XÉÅ³i´�¯�É¸½ ± ¯�³Å(ÃÄ·Â´(¿Åº6´ ¾ º� Ã�± ´(¿ Ã µs³Å¬Æ´wµ³ Ã ¯�µ�´(¿ Ã3éXÐ�Ã  ¾ZÃ µ Ã,± ¬ ÃBA�Ã ÇÈ´ ± ½ Ã Ë

Ï� ¾s± ´(¿Hº�Ç�Ç ± ² Ã ¬Æ´(\º�¬X² ± ¬XÇ ± ² Ã ¬.´(�¶ ¾ º6µ¬ ± ¬iÀ7 ± À�¬X"¯�µ�º�¬i¯�°�º�Ã ±:Ã \º�Ãäw¯7¬ Ã6Ã ²f´w¯7É Ã º�¬Åº�ÃÄ· Þ6Ã ²H³Å ± ¬iÀ
Ò Ï Õ Ì3Ë(c Ã Ç�º�³X Ã ÁXµº�ÇÈ´ ± Ç Ã\¾s± ÃÓÃ�¬Xº6´(³iµº�ÃÓÃÓ·9² Ã ½ ± º6´ Ã »Êµ¯�°BÁXµ(¯$Ç Ã ²X³iµ Ã �¶Z¯�»Ê´ Ã ¬p»Ê¯�µ�½ Ã µ·�À�¯¸¯¸²yµ Ã º�w¯�¬X�¶v´(¿ Ã
À�º6Á9É Ã ´ ¾fÃ6Ã ¬9ÁXµ(¯$Ç Ã ²X³iµ Ã �º�¬X²®ÁXµº�ÇÈ´ ± Ç Ã ¬ Ã6Ã ²Å�´w¯�É Ã °\¯�¬ ± ´w¯�µ Ã ²®º�¬X²G³X¬X² Ã µw´w¯¸¯¸²f� ¼ õ ��Ë
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X>½ Ã µ·�¯�¬ Ã®± ¬:´(¿ Ã º6» Ã ´â·ëÇÈ¯�¬.´wµ(¯�Ã�w´wµ³ÅÇÈ´(³iµ Ã ¶>¬i¯�´�ï(³Xw´"´(¿ Ã ÃÄ¯ ¾ZÃ µwÚ¼Ã Ã ½ Ã Ã�ÇÈ¯�¬.´wµ(¯�ÃÓÃ Ã µÍ4¯�»s´(¿ Ã ÁÅ¿Æ·$ ± Ç�º�Ã]w·$�Ú
´ Ã °��¶$°"³Xw´ ³Å¬X² Ã µw´(º�¬Å²�´(¿ Ã�± µ µ(¯�Ã Ã ]º�¬X²�µ Ã wÁ�¯�¬X ± É ± Ã ± ´ ±:Ã  ¾s± ´(¿Âµ Ã wÁ Ã ÇÈ´!´w¯e(º6» Ã ´¼·Âº�¬Å² ¾ ¿.·e´(¿ Ã w·¸(´ Ã °V�
± ¬XÇ�Ãä³X² ± ¬iÀ4´(¿ Ã ¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Xº�ÃÑº�(Á Ã ÇÈ´(�¯�»è´(¿ Ã (º6» Ã ´â·®ÇÈ¯�¬Æ´wµ¯�Ãkw´wµ³ÅÇÈ´(³iµ Ã � ¾ º��² Ã  ± À�¬ Ã ²�´(¿ Ã�¾ º�· ± ´ ¾ º��Ë

Ö Ã ¯�ÁÅÃ Ã ¶�É�¯�´(¿O°�º�¬Åº6À Ã µ�º�¬X²�¯�Á Ã µÍº6´w¯�µ�¶s¬ Ã6Ã ²�´w¯H³X¬X² Ã µw´(º�¬X²F´(¿ Ã µ ± d�$Â´(¿ Ã ·Oº6µ Ã ´(ºN� ± ¬iÀ ± ¬O´(¿ Ã
² Ã Ç ±  ± ¯�¬X�´(¿ Ã ·G°�ºN� Ã Ë�D�»M´ Ã ¬®ÉÅº�²®² Ã Ç ±  ± ¯�¬X�º6µ Ã °�º�² Ã É Ã Ç�º�³X Ã ´(¿ Ã ² Ã Ç ±  ± ¯�¬G°�ºN� Ã µ�¿Xº�½ Ã º�¬ ± ¬ÅÇÈ¯�µ(µ Ã ÇÈ´
º�( Ã (° Ã ¬.´�¯�»k´(¿ Ã µ ± E�¸]É Ã�± ¬iÀ"º�((³X° Ã ²Ñ¶ ¾ ¿ ± Ç¿�¿Xº� ± °\ÁÅÃ ± Ç�º6´ ± ¯�¬X>»M¯�µ�´wµº ± ¬ ± ¬iÀiË Ò ¯�¬Æ´wµ(¯�ÃäÃ Ã µ�°4³Åw´��¸¬i¯ ¾ÃÈÐ º�ÇÈ´(ÃÄ· ¾ ¿Xº6´�´w¯�ÃÄ¯.¯K�G»M¯�µ�¶�¬i¯�´!ïw³X(´sÉ Ã ´w¯�ÃÓ²�´w¯GÃÄ¯.¯K�G»M¯�µ�Ô ¾fÃ ºN�~ ± À�¬Xº�ÃÓ�¶Ø×�º�ÇÈ¯�°Â°\¯�¬R(³iÀ�À Ã w´ ± ¯�¬ ± ¬9´(¿ Ã
U�P D¹Ã ± ´ Ã µÍº6´(³iµ Ã ËLc Ã »M¯�µ Ã º®ÉÅº�²p¯�³i´(ÇÈ¯�° Ã ¯¸Ç�Ç�³Xµ�¶ ¾fÃ ºN�p ± À�¬Xº�ÃÓ�º6µ Ã  ± °�ÁÅÃÄ·�¬X¯ ±  Ã î�´(¿ Ã ·7¯�¬XÃÄ·R´(ºN� Ã ¯�¬
´(¿ Ã º6ÁXÁ Ã º6µº�¬XÇ Ã ¯�»� ± À�¬Xº�ÃÓ ± ¬f¿ ± ¬Å²X ± À�¿.´ ¾ ¿ Ã ¬ë´(¿ Ã�± µ"µ Ã Ã Ã ½{º�¬ÅÇ Ã É Ã ÇÈ¯�° Ã e¯�É¸½ ± ¯�³X�ËpÌ Ã ÃÓÃ ± ¬iÀ�°�º�¬Åº6À Ã µ
º�¬X²á¯�Á Ã µº6´w¯�µ�´w¯7Ô�É Ã ° ± ¬X²i»h³XÃi¯�» ¾fÃ ºN�á ± À�¬Xº�ÃÓ×4 ± °\ÁÅÃÄ·\ÇÈµ Ã º6´ Ã �º"ÁXµ Ã ´ ÃÈÐ ´�»M¯�µ]É0ÃÓº�° Ã º6»Ê´ Ã µ�ºeÃÄ¯�( Ã ½ Ã ¬.´
¯$Ç�Ç�³iµ�Ë�«�¬Xw´ Ã º�²Ñ¶0´(¿ Ã Á Ã ¯�ÁÅÃ Ã,± ¬Æ½�¯�ÃÄ½ Ã ²R¬ Ã6Ã ²�´w¯áÉ Ã �¸¬X¯ ¾ Ã Ã ²XÀ Ã º6ÉÅÃ Ã º6É�¯�³i´�´(¿ Ã ¿Åº Þ º6µ²X�º�(w¯$Ç ± º6´ Ã ² ¾s± ´(¿
´(¿ Ã ¯�Á Ã µº6´ ± ¯�¬4¯�»i´(¿ Ã (·¸w´ Ã ° ± » ¾ZÃfÃÈÐ Á Ã ÇÈ´v´(¿ Ã °¦´w¯Kµ Ã ÇÈ¯�À�¬ ±ÓÞ6Ã ´(¿ Ã ÁXµ Ã Ç�³Xµw¯�µk´w¯�º�¬"º�Ç�Ç ± ² Ã ¬.´�Ë���¬i¯ ¾ Ã Ã ²iÀ Ã
´(³iµ¬Å!³X¬ ± ² Ã ¬Æ´ ±Äé º6ÉÅÃ Ã�¾ZÃ ºN�Â ± À�¬Xº�Ãä ± ¬.´w¯ ± ² Ã ¬.´ ±êé º6É0Ã Ã w´wµ(¯�¬iÀ" ± À�¬Xº�Ãä�Ë}Ö Ã ¯�Á0Ã Ã ¬ Ã6Ã ²�´w¯V�¸¬i¯ ¾O¾ ¿Xº6´!´w¯"ÃÄ¯.¯K�
»M¯�µ�Ë

H Ã Ç ±  ± ¯�¬y°�ºN� Ã µ�º6´4º�ÃÓÃ}Ã Ã ½ Ã ÃÓ3¯�»�´(¿ Ã º6» Ã ´â·RÇÈ¯�¬.´wµ(¯�Ã w´wµ³XÇÈ´(³iµ Ã º�ÃÓw¯®¬ Ã6Ã ²7´w¯�³X¬X² Ã µ(´(º�¬X²~´(¿ Ã µ ± d�$
´(¿ Ã ·,º6µ Ã ´(ºN� ± ¬iÀ ± ¬4´(¿ Ã ² Ã Ç ±  ± ¯�¬Xk´(¿ Ã ·,°�ºN� Ã å�Ìvµº ± ¬ ± ¬XÀs(¿i¯�³XÃä² ± ¬XÇ�Ãä³X² Ã ¬i¯�´Åï(³Xw´*æ��Ý�K�¸ÉÅ³i´^æ��½Ú6Ë�ÙX¯�µ}À�¯.¯$²
² Ã Ç ±  ± ¯�¬4°ÂºN� ± ¬XÀ�º6É�¯�³i´�¯�Á Ã µº6´ ± ¯�¬Xº�Ã¸(º6» Ã ´¼·�¶¸² Ã Ç ±  ± ¯�¬iÚ¼°�ºN� Ã µ�°4³Åw´}³X¬X² Ã µ(´(º�¬X²,´(¿ Ã w·$w´ Ã ° ¿Xº Þ º6µÍ²X}º�¬X²
´(¿ Ã�± µ4µ Ã wÁ�¯�¬X ± É ± Ã ± ´ ±SÃ  ¾s± ´(¿pµ Ã wÁ Ã ÇÈ´�´w¯Rº�½�¯ ± ² ± ¬iÀ®´(¿ Ã °®Ë�º�¬X² Ã µw´(º�¬X² ± ¬iÀ�´(¿ Ã (º6» Ã ´¼·pµº6´ ± ¯�¬Xº�Ã Ã ¶è´(¿Xº6´ ± �¶
´(¿ Ã Ô ¾ ¿Æ·�¶Ø×ÂÉ Ã ¿ ± ¬X²�´(¿ Ã w·$w´ Ã °¹² Ã  ± À�¬ ¾s± ÃÓÃ�º�ÃÓw¯�¿XºÝ½ Ã º�¬ ± °\ÁÅº�ÇÈ´�¯�¬®ÇÈ¯�°4ÉÅº6´ ± ¬iÀáÇÈ¯�°\ÁÅÃÓº�Ç Ã ¬ÅÇÈ·�º�¬Å²®³X¬$Ú
± ¬.´ Ã ¬X² Ã ²�Ç¿Åº�¬iÀ Ã �Ã Ã º�² ± ¬iÀ4´w¯�¿Åº Þ º6µ²i¯�³X�w´(º6´ Ã �Ë Ì�¿ ± !µº6´ ± ¯�¬Xº�Ã Ã3± ¬XÇ�ÃÓ³Å² Ã  ³Å¬X² Ã µw´(º�¬Å² ± ¬iÀ ¾ ¿Æ·ÂÁXµ Ã ½ ± ¯�³X
º�Ç�Ç ± ² Ã ¬.´(�¯$Ç�Ç�³iµ(µ Ã ²ZËÂÌ�¿ Ã�Ò ¯�ÃÓ³X°4É ± º�Ï�Ç�Ç ± ² Ã ¬Æ´,«�¬.½ Ã w´ ± À�º6´ ± ¯�¬êc]¯�º6µ² ¾ º�,(³Xµ(ÁXµ ±  Ã ²~º6´4´(¿ Ã ¬¸³X°,É Ã µ�¯�»
» Ï Õ Ï Ã ¬iÀ ± ¬ Ã6Ã µÍ ± ¬�´(¿ Ã�Õ ÁÅº�Ç Ã4Õ ¿¸³i´w´(Ã Ã ÁXµ(¯�À�µº�° ¾ ¿X¯"¿Xº�²G¬ Ã ½ Ã µ�µ Ã º�²�´(¿ Ã ¯ C Ç ± º�Ã Ò ¿Åº�ÃÓÃ Ã ¬iÀ Ã µ�º�Ç�Ç ± ² Ã ¬.´
µ Ã Á�¯�µ(´Þ� ô >B��ËÂ«�¬yÇÈ¯�¬.´wµº�w´�¶ Ã ½ Ã µ(·�¯�¬ Ãá± ¬R´(¿ Ã º4Ë Õ Ëk¬¸³XÇ�Ã Ã º6µ » º�½¸·y¿Xº�3´wµÍº ± ¬ ± ¬iÀGº6É�¯�³i´3´(¿ Ã Ì�¿iµ Ã (¿ Ã µ�ÃÄ¯�(Ã ½ Ã µ(·�· Ã º6µ�Ë

Ìvµº ± ¬ ± ¬iÀ�¿i¯�³XÃÓ²\¬i¯�´}É Ã ºK¯�¬ Ã Ú�´ ± ° Ã¥Ã ½ Ã ¬.´!»M¯�µ Ã °\ÁÅÃÄ¯P· Ã6Ã >ÉÅ³X´�¿i¯�³XÃÓ²eÉ Ã ÇÈ¯�¬Æ´ ± ¬.³Xº�ÃX´(¿iµ(¯�³iÀ�¿i¯�³X´}´(¿ Ã�± µÃ °\ÁÅÃÓ¯Ý·$° Ã ¬Æ´�¶ ± »�¯�¬XÃÄ·�º�]º�µ Ã ° ± ¬X² Ã µ!¯�»Ñ´(¿ Ã�± µ µ Ã wÁ�¯�¬X ± É ± Ã ± ´ ±:Ã èº�¬X²Â´(¿ Ã (·¸w´ Ã °¢¿Xº Þ º6µ²Å�ËYF Ã º6µ¬ ± ¬iÀ,º6É�¯�³i´
µ Ã Ç Ã ¬.´ Ã ½ Ã ¬.´(�º�¬X²®´wµ Ã ¬X²X�Ç�º�¬®É Ã º�»Ê¯$Ç�³X�¯�»è´(¿ ± �´wµº ± ¬ ± ¬iÀiË

Ù ± ¬Xº�ÃäÃÄ·�¶àº� Ã ( ± ¬XÀ�»M¯�µK´wµº ± ¬ ± ¬XÀ ÃBA�Ã ÇÈ´ ± ½ Ã ¬ Ã (�¶ÑÁ Ã µ¿Åº6ÁÅ�²Å³iµ ± ¬iÀÂµ Ã À�³XÃÓº6µKº�³X² ± ´(�¶�Ç�º�¬Rº�( ± w´ ± ¬ Ã (´(º6ÉiÚ
Ã ± ¿ ± ¬iÀ"º�¬ ÃBA·Ã ÇÈ´ ± ½ Ã4± °�ÁXµ(¯Ý½ Ã ° Ã ¬Æ´�º�¬X²9Ã Ã º6µ¬ ± ¬XÀ"ÁÅµ(¯¸Ç Ã �Ë

ã ± ´(¿G¿ ± À�¿ÅÃÄ·�º�³i´w¯�°�º6´ Ã ²�w·¸(´ Ã °��¶iº�¬®º�((³Å°\ÁX´ ± ¯�¬ ± �¯�»M´ Ã ¬G°�º�² Ã ´(¿Xº6´�Ã Ã  ´wµÍº ± ¬ ± ¬iÀ ± ]µ Ã�Ü ³ ± µ Ã ²ÑËè«�¬
»hº�ÇÈ´�¶Å´wµº ± ¬ ± ¬iÀeµ Ã�Ü ³ ± µ Ã ° Ã ¬.´(�À�¯Â³XÁêIh¬i¯�´s²i¯ ¾ ¬ J�± ¬®º�³i´w¯�°�º6´ Ã ²�w·¸(´ Ã °�sº�¬X²®´(¿ Ã ·GÇ¿Xº�¬iÀ Ã ´(¿ Ã�± µs¬Åº6´(³iµ Ã Ë
Ìvµº ± ¬ ± ¬XÀ"¬ Ã6Ã ²Å�´w¯\É Ã °\¯�µ ÃYÃÈÐ ´ Ã ¬X ± ½ Ã º�¬X²G² Ã6Ã Á ¾ ¿ Ã ¬G³X ± ¬XÀ"º�³i´w¯�°Âº6´ ± ¯�¬ZË*DK¬ Ã ¯�»è´(¿ Ã µ Ã º�(¯�¬X�»M¯�µ�´(¿ ± 
µ Ã�Ü ³ ± µ Ã ° Ã ¬Æ´ ± �´(¿Xº6´4¿¸³X°�º�¬7¯�Á Ã µº6´w¯�µÍ�¯�»�¿ ± À�¿XÃÓ·�º�³i´w¯�°�º6´ Ã ²ëw·$w´ Ã °�4¬ Ã6Ã ²y¬i¯�´4¯�¬XÃÄ·Rº®°\¯$² Ã Ã}¯�»�´(¿ Ã
Ç�³iµ(µ Ã ¬Æ´}ÁXµ¯¸Ç Ã (}(´(º6´ Ã º�¬X²\¿i¯ ¾F± ´}Ç�º�¬ÂÇÍ¿Xº�¬iÀ Ã (´(º6´ Ã ¶ÆÉÅ³i´>º3°�¯¸² Ã Ã$¯�»à´(¿ Ã º�³i´w¯�°Âº6´ ± ¯�¬Âº�¬X² ± ´(�¯�Á Ã µÍº6´ ± ¯�¬Z¶
º�s² ± (Ç�³X( Ã ² ± ¬ Ò ¿Xº6ÁX´ Ã µ õ Ë

Ìv¯Â(º6» Ã ÃÄ·GÇÈ¯�¬Æ´wµ¯�ÃkÇÈ¯�°\ÁÅÃ ÃÈÐ º�¬X²9¿ ± À�¿XÃÄ·áº�³i´w¯�°�º6´ Ã ²~w·$w´ Ã °��¶X¯�Á Ã µº6´w¯�µÍ8IhÇÈ¯�¬.´wµ(¯�ÃÓÃ Ã µ J ¬ Ã6Ã ²G´w¯áÃ Ã º6µ¬
°\¯�µ Ã ´(¿Xº�¬Kï(³Xw´}´(¿ Ã ÁXµ(¯$Ç Ã ²X³iµ Ã }´w¯,»M¯�ÃÓÃÄ¯ ¾ åv«�» ¾fÃIÃÈÐ Á Ã ÇÈ´ ´(¿ Ã °u´w¯"ÇÈ¯�¬Æ´wµ(¯�Ãàº�¬X²�°\¯�¬ ± ´w¯�µ ´(¿ Ã º�³i´w¯�°�º6´ ± ¯�¬Z¶
´(¿ Ã ·e°4³Åw´>º�ÃÓw¯�¿XºÝ½ Ã º�¬ ± ¬$Ú¼² Ã ÁX´(¿e³X¬X² Ã µw´(º�¬X² ± ¬iÀs¯�»�´(¿ Ã ÇÈ¯�¬.´wµ(¯�ÃÓÃ Ã ²�ÁÅ¿Æ·$ ± Ç�º�Ã¸ÁXµ¯¸Ç Ã (!º�¬X²\´(¿ Ã ÃÄ¯�À ± Ç�³X Ã ²
± ¬~º�¬Æ·�º�³i´w¯�°�º6´ Ã ²7ÇÈ¯�¬.´wµ(¯�ÃÓÃ Ã µ�´(¿ Ã ·9°Âº�·9É Ã (³iÁ Ã µ(½ ±  ± ¬iÀiË Õ ·¸w´ Ã ° ÇÈ¯�¬.´wµ(¯�ÃÓÃ Ã µ
��º6´�º�ÃäÃvÃ Ã ½ Ã Ãä���¬ Ã6Ã ²�´w¯
�$¬i¯ ¾ å

æ Ìs¿ Ã w·$w´ Ã °¹¿Xº Þ º6µÍ²X�º�¬X²G´(¿ Ã µ Ã º�w¯�¬®É Ã ¿ ± ¬X²�º6» Ã ´â·ÆÚ¼ÇÈµ ± ´ ± Ç�º�ÃÑÁXµ¯¸Ç Ã ²X³Xµ Ã �º�¬X²G¯�Á Ã µº6´ ± ¯�¬Åº�Ã�µ³XÃ Ã �Ë
æ Ìs¿ Ã Á�¯�´ Ã ¬Æ´ ± º�Ã�µ Ã (³XÃÄ´�¯�»èµ Ã °\¯Ý½ ± ¬iÀ\¯�µs¯Ý½ Ã µ(µ ± ² ± ¬iÀ\ÇÈ¯�¬.´wµ(¯�ÃÓ�¶ÅÇÍ¿Xº�¬iÀ ± ¬XÀ\ÁXµ Ã (ÇÈµ ± É Ã ²�ÁXµ(¯$Ç Ã ²X³iµ Ã �¶Xº�¬X²
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± ¬Xº6´w´ Ã ¬Æ´ ± ¯�¬®´w¯Â(º6» Ã ´¼·.Ú¼ÇÈµ ± ´ ± Ç�º�Ãk» Ã º6´(³iµ Ã �º�¬X²G¯�Á Ã µº6´ ± ¯�¬X�å!Ö�º�w´sº�Ç�Ç ± ² Ã ¬.´(�º�¬X²G´(¿ Ã�± µ�Ç�º�³X Ã s¿i¯�³XÃÓ²
É Ã µ Ã ½ ±:Ã�¾ZÃ ²®º�¬X²®³Å¬X² Ã µw´w¯¸¯$²ZË

æ U ¯ ¾ ´w¯ ± ¬.´ Ã µ(ÁXµ Ã ´e» Ã6Ã ²iÉÅº�ÇE�àå9Ìvµº ± ¬ ± ¬iÀ�¬ Ã6Ã ²Å\´w¯ ± ¬XÇ�ÃÓ³Å² Ã ² ±�A�Ã µ Ã ¬Æ´\ÇÈ¯�°4É ± ¬Xº6´ ± ¯�¬Åe¯�»�º�Ã Ã µ´(�º�¬X²
 Ã�Ü ³ Ã ¬ÅÇ Ã �¯�» Ã ½ Ã ¬Æ´(�¶à¬i¯�´�ï(³Xw´� ± ¬iÀ�Ã ÃVÃ ½ Ã ¬Æ´(�Ë

æ U ¯ ¾ ´w¯ ´(¿ ± ¬��HÎ ÃÈÐi± ÉÅÃÄ· ¾ ¿ Ã ¬�w¯�ÃÄ½ ± ¬iÀfÁXµ(¯�É0Ã Ã °��å Ò ¯�¬.´wµ(¯�ÃÓÃ Ã µG¬ Ã6Ã ²�´w¯ É Ã ÁXµ(¯Ý½ ± ² Ã ² ¾�± ´(¿q´(¿ Ã
¯�ÁÅÁà¯�µ´(³X¬ ± ´â·Â´w¯�ÁXµÍº�ÇÈ´ ± Ç Ã ÁXµ(¯�É0Ã Ã °íw¯�ÃÄ½ ± ¬iÀiË

æ ¹ Ã ¬ Ã µº�Ãiw´wµº6´ Ã À ±SÃ �µº6´(¿ Ã µ�´(¿Xº�¬\wÁ Ã Ç ±êé Ç!µ Ã wÁ�¯�¬X Ã �å Ò ¯�¬.´wµ(¯�ÃÓÃ Ã µè¬ Ã6Ã ²e´w¯3² Ã ½ Ã ÃÄ¯�Á\d� ± ÃÓÃäÑ»M¯�µ�² Ã º�Ã ± ¬iÀ
¾�± ´(¿G³X¬Xº�¬.´ ± Ç ± ÁÅº6´ Ã ² Ã ½ Ã ¬Æ´(�Ë

æ U ¯ ¾ ´w¯\´ Ã w´s¿.·.Á�¯�´(¿ Ã  Ã  ± ¬áº�¬Gº6ÁÅÁXµ(¯�ÁXµ ± º6´ Ã�¾ º�·àå Ìv¯\³iÁZ²Xº6´ Ã ° Ã ¬Æ´(º�ÃZ°�¯¸² Ã Ãä�¶i¿.³X°Âº�¬áÇÈ¯�¬.´wµ(¯�ÃÓÃ Ã µ
¯�»M´ Ã ¬~³X Ã ¿.·.Á�¯�´(¿ Ã  ± �´ Ã w´ ± ¬iÀ�´w¯áÉ Ã ´w´ Ã µ�³X¬X² Ã µÍw´(º�¬X²G´(¿ Ã w·$w´ Ã °¹w´(º6´ Ã º�¬X²�³iÁZ²Xº6´ Ã ´(¿ Ã�± µsÁXµ(¯$Ç Ã (
°�¯¸² Ã Ãä�Ë Õ ³XÇ¿7¿.·¸Áà¯�´(¿ Ã  ± K´ Ã w´ ± ¬XÀ ± 3ÇÈ¯�°�°\¯�¬ ¾s± ´(¿7ÇÈ¯�°\ÁÅ³X´ Ã µ�º�¬X²7º�³i´w¯�°Âº6´ Ã ²pw·$w´ Ã °� ¾ ¿ Ã µ Ã
²X¯¸Ç�³X° Ã ¬Æ´(º6´ ± ¯�¬ ± ]³X(³Åº�ÃÓÃÄ·\w¯"Áà¯¸¯�µ�º�¬X²�¿Xº6µ²�´w¯e³Å Ã ´(¿Xº6´ ÃÈÐ Á Ã µ ± ° Ã ¬.´(º6´ ± ¯�¬ ± !¯�»M´ Ã ¬�´(¿ Ã ¯�¬XÃÄ· ¾ º�·
´w¯"³X¬X² Ã µÍw´(º�¬X²\´(¿ Ã º�³i´w¯�°�º6´ ± ¯�¬�É Ã ¿Xº�½ ± ¯�µ º�¬Å²�² Ã  ± À�¬ÑË Õ ³XÇ¿\´ Ã (´ ± ¬iÀ4Ç�º�¬Ñ¶.¿i¯ ¾fÃ ½ Ã µ�¶iÃ Ã º�²Â´w¯4ÃÄ¯� Ã �Ë
H Ã  ± À�¬ Ã µ�¬ Ã6Ã ²á´w¯\ÁXµ(¯P½ ± ² Ã ¯�Á Ã µº6´w¯�µ ¾s± ´(¿Â´(¿ Ã º6É ± Ã ± ´¼·\´w¯e´ Ã w´�¿.·.Á�¯�´(¿ Ã  Ã �º6» Ã ÃÄ·�º�¬X²�ÇÈ¯�¬.´wµ(¯�ÃÓÃ Ã µ
°"³Xw´sÉ ÃVÃ ²X³ÅÇ�º6´ Ã ²®¯�¬®¿i¯ ¾ ´w¯Â²X¯�w¯iË

Ù ± ¬Xº�ÃäÃÄ·�¶0º� ¾s± ´(¿~º�¬.·9w·$w´ Ã °G¶ Ã ° Ã µ(À Ã ¬XÇÈ·�ÁXµ(¯$Ç Ã ²X³iµ Ã �°4³Åw´�É Ã ¯Ý½ Ã µÃ Ã º6µÍ¬ Ã ²7º�¬X²~ÇÈ¯�¬Æ´ ± ¬¸³Xº�ÃÓÃÓ·GÁXµº�Ç Ú
´ ± Ç Ã ²ZË Ò ¯�¬Æ´wµ¯�ÃÓÃ Ã µ�°"³Xw´�É Ã ÁXµ(¯P½ ± ² Ã ² ¾s± ´(¿�¯�Á Ã µº6´ ± ¬iÀ�Ã ± ° ± ´(]º�¬Å²®wÁ Ã Ç ±êé ÇKº�ÇÈ´ ± ¯�¬Xs´w¯�´(ºN� Ã4± ¬GÇ�º� Ã ´(¿ Ã ·
º6µ ÃOÃÈÐ Ç Ã6Ã ² Ã ²ZË PXÃ�Ü ³ ± µ ± ¬iÀ�¯�Á Ã µº6´w¯�µÍK´w¯�°ÂºN� Ã ² Ã Ç ±  ± ¯�¬Å�³X¬Å² Ã µ�(´wµ Ã (Kº�¬X² ¾s± ´(¿i¯�³X´�»h³XÃÓÃ ± ¬i»M¯�µ°�º6´ ± ¯�¬ ± 
 ± °�ÁÅÃÄ·Âº�¬i¯�´(¿ Ã µ ¾ ºÝ·�´w¯ Ã ¬X(³iµ Ã ´(¿Xº6´�´(¿ Ã · ¾s± ÃÓÃ0É Ã ÉÅÃÓº�° Ã ²�»M¯�µ�´(¿ Ã�± ¬ Ã ½ ± ´(º6ÉÅÃ Ã ÃÄ¯�( Ã ½ Ã ¬.´�¶0³X³Xº�ÃÓÃÄ·�É0º� Ã ²
¯�¬Â¿ ± ¬X²X ± À�¿Æ´�É ± º��Ë Ò µ ± ´ ± Ç�º�ÃiÃ ± ° ± ´(}°4³Åw´>É Ã¥Ã w´(º6ÉÅÃ ± (¿ Ã ²\º�¬X²�ÁXµ(¯Ý½ ± ² Ã ²�´w¯,´(¿ Ã ¯�Á Ã µº6´w¯�µÍ º�¬X² Ã ° Ã µ(À Ã ¬XÇÈ·
ÁXµ(¯$Ç Ã ²X³iµ Ã �w´(º6´ Ã ² ÃÈÐ ÁÅÃ ± Ç ± ´(ÃÄ·�Ë
������� ��%($&'*)(+ .0kl'�.6!#"�$&%('*),+ -�.0/�5?'
	\$�)���; '�.0'�k�$op $o.�)<=rn '�.

Ì�¿ Ã ¯�Á Ã µº6´ ± ¯�¬X,(º6» Ã ´¼·y°Âº�¬Xº6À Ã ° Ã ¬.´,ÁÅÃÓº�¬ ± �³X Ã ²y´w¯®À�³ ± ² Ã ¯�Á Ã µº6´ ± ¯�¬Xº�Ã>ÇÈ¯�¬.´wµ(¯�Ã!¯�»�(º6» Ã ´¼·�ËGÌ�¿ Ã ÁÅÃÓº�¬
² Ã (ÇÈµ ± É Ã k´(¿ Ã ¯�Éiï Ã ÇÈ´ ± ½ Ã >¯�»Å´(¿ Ã ¯�Á Ã µº6´ ± ¯�¬X}º6» Ã ´â·4ÁXµ¯�À�µº�° º�¬X²\¿i¯ ¾ ´(¿ Ã · ¾s± ÃÓÃÆÉ Ã º�Ç¿ ±SÃ ½ Ã ²ZË}«â´�ÁXµ¯Ý½ ± ² Ã 
º�É0º� Ã Ã ± ¬ Ã ´w¯ Ã ½{º�Ãä³Xº6´ Ã ÇÈ¯�°�ÁÅÃ ± º�¬XÇ Ã º�¬X²®ÁXµ¯�À�µ Ã (�Ë�F ± � ÃjÃ ½ Ã µ(·®¯�´(¿ Ã µ�ÁÅº6µ(´s¯�»>(º6» Ã ´â·®ÁXµ(¯�À�µÍº�°G¶X´(¿ Ã ÁÅÃÓº�¬
¾s± ÃäÃà¬ Ã6Ã ²GÉÅ³i·.Ú ± ¬�º�¬X²G¯P½ Ã µ ± À�¿.´�Ë

Ì�¿ Ã ¯�µ(À�º�¬ ±ÓÞ º6´ ± ¯�¬:¿i¯�³XÃÓ²y¿Åº�½ Ã º9´ Ã °\Á0ÃÓº6´ Ã º�¬X²ë²i¯$Ç�³X° Ã ¬.´ Ã ² ÃÈÐ Á Ã ÇÈ´(º6´ ± ¯�¬X4»Ê¯�µ"¯�Á Ã µº6´ ± ¯�¬X"(º6» Ã ´¼·
°�º�¬Xº6À Ã ° Ã ¬Æ´�ÁÅÃÓº�¬X�¶$ÉÅ³X´]´(¿ ± �´ Ã °\ÁÅÃÓº6´ Ã °�º�·G¬ Ã6Ã ²G´w¯ÂÉ Ã ´(º ± ÃÓ¯�µ Ã ²�»Ê¯�µsÁÅº6µ(´ ± Ç�³XÃäº6µ�ÁXµ(¯{ï Ã ÇÈ´�µ Ã�Ü ³ ± µ Ã ° Ã ¬.´(�Ë

Ì�¿ Ã9± ¬i»M¯�µ°�º6´ ± ¯�¬F¬ Ã6Ã ²F¬i¯�´áº�ÃÓÃ�É Ã ÇÈ¯�¬.´(º ± ¬ Ã ² ± ¬H¯�¬ Ã ²i¯$Ç�³X° Ã ¬.´�¶]É0³i´�´(¿ Ã µ Ã (¿i¯�³XÃÓ² É Ã ºpÇ Ã ¬.´wµº�Ã
µ Ã » Ã µ Ã ¬XÇ Ãe¾s± ´(¿9Á�¯ ± ¬Æ´ Ã µÍs´w¯ ¾ ¿ Ã µ Ã ´(¿ Ãe± ¬i»M¯�µ°�º6´ ± ¯�¬�Ç�º�¬~É Ã »M¯�³X¬X²ÑË�Ï� ± �´wµÍ³ Ã »M¯�µ Ã ½ Ã µ(·9¯�´(¿ Ã µ3Á0º6µ(´�¯�»
´(¿ Ã (º6» Ã ´¼·�ÇÈ¯�¬.´wµ(¯�ÃZw´wµÍ³XÇÈ´(³iµ Ã ¶¸´(¿ Ã ÁÅÃÓº�¬á(¿i¯�³XÃÓ² ± ¬XÇ�ÃÓ³Å² Ã µ Ã ½ ±:Ã�¾ ÁXµ(¯$Ç Ã ²X³iµ Ã  »Ê¯�µ�´(¿ Ã ÁÅÃÓº�¬ ± ´( Ã ÃÓ»�º� ¾ZÃ ÃÓÃàº�
¿i¯ ¾ ´(¿ Ã ÁÅÃäº�¬ ¾s± ÃÓÃàÉ Ã ³iÁZ²Xº6´ Ã ²Gº�¬X² ± °�ÁXµ(¯Ý½ Ã ²®´(¿iµ(¯�³iÀ�¿G» Ã6Ã ²iÉÅº�Ç ��»Êµ(¯�° ÃÈÐ Á Ã µ ±:Ã ¬ÅÇ Ã Ë

Õ ¯�° Ã ´(¿ ± ¬iÀ��´(¿Åº6´s° ± À�¿.´�É Ã�± ¬XÇ�ÃÓ³X² Ã ² ± ¬�´(¿ Ã ÁÅÃÓº�¬Zå
æ ¹ Ã ¬ Ã µº�Ã Ò ¯�¬X ± ² Ã µÍº6´ ± ¯�¬X

 Õ ÇÈ¯�Á Ã º�¬Å²G¯�É$ï Ã ÇÈ´ ± ½ Ã 
 Ï�ÁXÁÅÃ ± Ç�º6ÉÅÃ Ã w´(º�¬X²Xº6µÍ²X?IhÇÈ¯�°\ÁÅº�¬.·�¶ ± ¬X²X³Xw´wµ· J
 H�¯$Ç�³X° Ã ¬.´(º6´ ± ¯�¬9º�¬Å²Gµ Ã Á�¯�µ(´(
 PXÃ ½ ±SÃ�¾ ¯�»�ÁÅÃÓº�¬Gº�¬X²GÁÅµ(¯�À�µ Ã (�µ Ã Áà¯�µ´ ± ¬iÀeÁXµ(¯$Ç Ã ²X³iµ Ã 

æ Õ º6» Ã ´â·ÊD�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬fIh(º6» Ã ´â·®ÇÈ¯�¬Æ´wµ¯�Ãkw´wµ³ÅÇÈ´(³iµ Ã·J
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 Ö Ã µ(¯�¬X¬ Ã Ã Ü ³Xº�Ã ±êé Ç�º6´ ± ¯�¬X�º�¬X²®²X³X´ ±:Ã 
 Õ ´(º C ¬iÀÂº�¬X²G°Âº�¬iÁ�¯ ¾ZÃ µ
 Ò ¯�°�°4³Å¬ ± Ç�º6´ ± ¯�¬GÇÍ¿Xº�¬X¬ Ã ÃÓ
 PXÃ wÁ�¯�¬X ± É ± Ã ± ´â·�¶�º�³X´(¿i¯�µ ± ´â·�¶kº�Ç�ÇÈ¯�³X¬.´(º6É ± Ã ± ´â·ãIM»M³X¬ÅÇÈ´ ± ¯�¬Xº�Ãè¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Z¶k¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Xº�Ã>(´wµ³XÇ Ú
´(³Xµ Ã·J

 «�¬i»M¯�µ°�º6´ ± ¯�¬Kµ Ã�Ü ³ ± µ Ã ° Ã ¬.´(oIM» Ã6Ã ²XÉÅº�ÇE�Kµ Ã�Ü ³ ± µ Ã ° Ã ¬Æ´(�¶PÁXµ(¯$Ç Ã (Ñ°\¯$² Ã ÃÛ¶P³iÁZ²Xº6´ ± ¬iÀ]µ Ã�Ü ³ ± µ Ã ° Ã ¬.´( J
 Õ ³iÉZÇÈ¯�¬Æ´wµº�ÇÈ´w¯�µ�µ Ã wÁ�¯�¬X ± É ± Ã ± ´ ±SÃ 
 Ò ¯.¯�µ² ± ¬Xº6´ ± ¯�¬
 ã7¯�µ � ± ¬XÀ�À�µ(¯�³iÁÅ
 Õ ·¸w´ Ã °S(º6» Ã ´¼· ± ¬.´ Ã µ(»Mº�Ç Ã  ¾s± ´(¿�¯�´(¿ Ã µ�À�µ(¯�³iÁÅ�¶X(³XÇ¿9º�s°�º ± ¬.´ Ã ¬Xº�¬XÇ Ã º�¬X²G´ Ã w´�¶X¯$Ç�Ç�³iÁÅº6´ ± ¯�¬Xº�Ã
º6» Ã ´â·�¶ Ü ³Xº�Ã ± ´â·�º�(³iµº�¬XÇ Ã ¶ Ã ´(Ç6Ë

æ Ö!µ(¯$Ç Ã ²X³iµ Ã 
 Ö!µ(¯�ÉÅÃ Ã °Cµ Ã Áà¯�µ´ ± ¬iÀ�IMÁXµ(¯$Ç Ã ( Ã �¶Å»Ê¯�ÃÓÃÓ¯ ¾ Ú¼³iÁ J
 «�¬XÇ ± ² Ã ¬Æ´�º�¬X²9º�Ç�Ç ± ² Ã ¬.´ ± ¬.½ Ã w´ ± À�º6´ ± ¯�¬

� Ö!µ(¯$Ç Ã ²X³iµ Ã 
� Õ ´(º C ¬iÀÊIMÁÅº6µ´ ± Ç ± ÁÅº�¬.´( J
� ÙX¯�ÃÓÃÄ¯ ¾ Ú¼³iÁêIM´wµº�Ç ± ¬XÀ�´w¯Â¿Xº Þ º6µ²9º�¬X²Gµ ± E��º�¬Xº�ÃÄ·$ Ã �¶XÇÈ¯�°Â°4³X¬ ± Ç�º6´ ± ¯�¬ J

 Ì Ã w´ ± ¬XÀ�º�¬X²®º�³X² ± ´�ÁXµ(¯�À�µº�°
� Ö!µ(¯$Ç Ã ²X³iµ Ã 
� Õ Ç¿ Ã ²X³ÅÃ ± ¬iÀ
� PXÃ ½ ±SÃ�¾ º�¬X²G»M¯�ÃÓÃÄ¯ ¾ Ú¼³iÁ
� ð Ã ´wµ ± Ç��º�¬X²G´wµ Ã ¬Å²Gº�¬Xº�ÃÄ·$ ± 
� DKÁ Ã µÍº6´ ± ¯�¬Xº�ÃZº�((³Å°\ÁX´ ± ¯�¬X�»Mµ(¯�°b¿Åº Þ º6µ²®º�¬X²Gµ ± d��º�¬Åº�ÃÄ·¸ Ã 

 X ° Ã µ(À Ã ¬XÇÈ·Gº�¬X²9ÇÈ¯�¬Æ´ ± ¬XÀ Ã ¬XÇÈ·�ÁÅÃÓº�¬X¬ ± ¬iÀ4º�¬X²®ÁXµ(¯$Ç Ã ²X³iµ Ã 
 ð~º�¬Xº6À Ã ° Ã ¬.´�¯�»èÇÍ¿Xº�¬iÀ Ã ÁÅµ(¯¸Ç Ã ²Å³iµ Ã 
 Ìvµº ± ¬ ± ¬iÀ
 H Ã Ç ±  ± ¯�¬$Ú¼°�ºN� ± ¬iÀi¶XÇÈ¯�¬$Î ± ÇÈ´�µ Ã w¯�ÃÓ³X´ ± ¯�¬

æ Õ Ç¿ Ã ²X³ÅÃ Ã
 Ò µ ± ´ ± Ç�º�ÃZÇÍ¿ Ã ÇE�¸Á�¯ ± ¬Æ´(�º�¬X²G° ± Ã Ã w´w¯�¬ Ã 
 Õ ´(º6µ(´sº�¬X²®ÇÈ¯�°�ÁÅÃ Ã ´ ± ¯�¬G²Xº6´ Ã s»Ê¯�µs´(º�d�¸�¶Xµ Ã Á�¯�µ(´(�¶iµ Ã ½ ±:Ã�¾ 
 PXÃ ½ ±SÃ�¾ ÁXµ(¯$Ç Ã ²X³iµ Ã �º�¬Å²GÁÅº6µ(´ ± Ç ± ÁÅº�¬Æ´(

æ Õ º6» Ã ´â·G«�¬i»M¯�µ°�º6´ ± ¯�¬ Õ ·¸(´ Ã °
 U º Þ º6µ²�º�¬X²Gµ ± E��º�¬Xº�ÃÄ·$ Ã �¶X¿Åº Þ º6µ²9ÃÄ¯�À�8IhÇÈ¯�¬Æ´wµ(¯�Ãä�¶Xµ Ã ½ ±:Ã�¾ º�¬X²�» Ã6Ã ²iÉÅº�Ç �GÁXµ(¯$Ç Ã ²X³iµ Ã  J
 U º Þ º6µ²9´wµº�ÇE� ± ¬iÀÂº�¬Å²Gµ Ã Á�¯�µ(´ ± ¬iÀ\w·$w´ Ã °
 F Ã (w¯�¬XsÃ Ã º6µ¬ Ã ²
 Õ º6» Ã ´â·®²Xº6´(º�Ã ± ÉÅµº6µ(·ÊIh²i¯$Ç�³X° Ã ¬.´(º6´ ± ¯�¬®º�¬Å² é Ã Ã  J
 PXÃ ÇÈ¯�µ²Xsµ Ã ´ Ã ¬Æ´ ± ¯�¬GÁ�¯�Ã ± Ç ±:Ã 

æ DKÁ Ã µÍº6´ ± ¯�¬X�(º6» Ã ´¼·Gµ ± d��º�¬Xº�ÃÓ·¸ ± 
 «�² Ã ¬.´ ±êéUÃ ²�µ ± d�¸
 ð ± ´ ± À�º6´ ± ¯�¬X�»M¯�µ�µ ± d�$

æ X!½{º�Ãä³Xº6´ ± ¯�¬�º�¬X²�ÁÅÃÓº�¬X¬ Ã ²\³Å Ã ¯�»�» Ã6Ã ²iÉ0º�ÇE�\´w¯b� Ã6Ã Áá´(¿ Ã ÁÅÃäº�¬\³iÁiÚ�´w¯6Ú¼²Xº6´ Ã º�¬X² ± °\ÁÅµ(¯Ý½ Ãs± ´}¯Ý½ Ã µ]´ ± ° Ã Ë
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DKÇ�Ç�³iÁ0º6´ ± ¯�¬Xº�Ã>(º6» Ã ´¼·:¿Xº��¶è´wµº�² ± ´ ± ¯�¬Åº�ÃÓÃÄ·�¶k¬i¯�´,´(ºN� Ã ¬ëº9w·¸(´ Ã °�4º6ÁÅÁXµ(¯�º�Ç¿pÉÅ³i´ ± ¬Xw´ Ã º�²y¿Xº�,»Ê¯$Ç�³X Ã ²p¯�¬
± ¬X² ± ½ ± ²X³Xº�ÃÓ�º�¬X²�Ç¿Xº�¬iÀ ± ¬iÀ�´(¿ Ã�± µsÉ Ã ¿XºÝ½ ± ¯�µÝË�«�¬�º6ÁXÁÅÃÄ· ± ¬iÀ�(·¸w´ Ã °Â�´(¿ Ã ¯�µ(·G´w¯�¯$Ç�Ç�³iÁÅº6´ ± ¯�¬Xº�Ãvº6» Ã ´â·�¶Ñ°\¯�µ ÃÃ °\ÁÅ¿Åº� ±  ¾ ¯�³ÅÃÓ²RÉ Ã Á0ÃÓº�Ç Ã ²7¯�¬7³X¬X² Ã µw´(º�¬X² ± ¬iÀ�´(¿ Ã�± °\ÁÅº�ÇÈ´K¯�»�w·¸(´ Ã °ç² Ã  ± À�¬R¯�¬yÉ Ã ¿Åº�½ ± ¯�µ�º�¬X² ¾ ¯�³XÃÓ²
»M¯¸Ç�³X�¯�¬®Ç¿Xº�¬XÀ ± ¬iÀ\´(¿ Ã w·$w´ Ã °¹µº6´(¿ Ã µ�´(¿Xº�¬®Á Ã ¯�Á0Ã Ã Ë>Ùi¯�µ ÃÈÐ º�°\ÁÅÃ Ã ¶i½ Ã ¿ ± Ç�Ã Ã �³Å Ã ² ± ¬GÃÓº6µ(À Ã Á0ÃÓº�¬Æ´(sÇÈ¯�³XÃÓ²
É ÃaÃ�Ü ³ ± ÁXÁ Ã ² ¾s± ´(¿pwÁ Ã6Ã ²:µ Ã À�³XÃÓº6´w¯�µ4µº6´(¿ Ã µ"´(¿Xº�¬ë² Ã Á Ã ¬X² ± ¬XÀG¯�¬:¿¸³X°�º�¬X,´w¯�»M¯�ÃÓÃÄ¯ ¾ wÁ Ã6Ã ²ëÃ ± ° ± ´(�º�¬X²
´(¿ Ã ¬�ÁÅ³Å¬ ± (¿ ± ¬iÀ,´(¿ Ã ° ¾ ¿ Ã ¬�´(¿ Ã ·�²i¯�¬(Å ´�Ë>Ì�¿ Ã º�° Ã ² Ã  ± À�¬�»M¯�µ�(º6» Ã ´¼·�ÁXµ ± ¬XÇ ± ÁÅÃ Ã !ÁXµ Ã  Ã ¬.´ Ã ² ± ¬ Ò ¿Xº6ÁX´ Ã µ
a »M¯�µs¿¸³X°�º�¬GÇÈ¯�¬.´wµ(¯�ÃÓÃ Ã µsº6ÁXÁÅÃÄ·�´w¯Â² Ã  ± À�¬ ± ¬iÀe»Ê¯�µs¯¸Ç�Ç�³iÁ0º6´ ± ¯�¬Xº�ÃÑ(º6» Ã ´¼·�Ë

ã ± ´(¿y´(¿ Ã�± ¬XÇÈµ Ã º� ± ¬iÀ®ÇÈ¯�°\Á0Ã ÃÈÐ$± ´¼·7º�¬X²pº�³X´w¯�°�º6´ ± ¯�¬:¯�»�¯�³iµ,ÁÅÃäº�¬Æ´(�¶è´(¿ Ã Ã ± ¬ Ã É Ã ´ ¾ZÃ6Ã ¬p¯$Ç�Ç�³iÁÅº6´ ± ¯�¬Xº�Ã
(º6» Ã ´¼·Âº�¬Å² Ã ¬iÀ ± ¬ Ã6Ã µ ± ¬iÀ�(º6» Ã ´¼· ± >ÉÅÃÓ³Xµ(µ ± ¬iÀiË{c ·�² Ã  ± À�¬ ± ¬XÀ�´(¿ Ã w·$w´ Ã °�´w¯,É Ã (º6» Ã ² Ã (Á ± ´ Ã ¬i¯�µ°Âº�ÃÅ¿¸³X°�º�¬Ã µ(µ(¯�µ�¯�µèï(³X²iÀ�° Ã ¬.´ Ã µ(µ(¯�µ�³X¬Å² Ã µ]ÇÈ¯�°�Á Ã ´ ± ¬iÀ ¾ ¯�µE��ÁXµ Ã ((³Xµ Ã �¶ ¾ ¯�µE� Ã µÍ ¾s± ÃÓÃÅÉ Ã É Ã ´w´ Ã µ�ÁXµ(¯�´ Ã ÇÈ´ Ã ²®º6À�º ± ¬Xw´
± ¬{ï(³iµ(· ¾ ¿ ± Ã Ã »h³XÃ é ÃÓÃ ± ¬iÀ�´(¿ Ã�± µ�ï�¯�É9µ Ã wÁ�¯�¬X ± É ± Ã ± ´ ±:Ã �Ë
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Ì�¿ Ã � Ã ·f´w¯ ÃBA·Ã ÇÈ´ ± ½ Ã ÃÄ·Hº�Ç�ÇÈ¯�°\ÁÅÃ ± (¿ ± ¬XÀ~º�¬.·f¯�»�´(¿ Ã À�¯�º�ÃÓ�² Ã (ÇÈµ ± É Ã ² ± ¬f´(¿ Ã ÁXµ Ã ½ ± ¯�³X\ÇÍ¿Xº6ÁX´ Ã µ�Ã ±:Ã  ± ¬
°�º�¬Xº6À Ã ° Ã ¬Æ´�Ë Õi± °\ÁÅÃÄ·G¿XºÝ½ ± ¬iÀ�É Ã ´w´ Ã µ3´w¯¸¯�ÃÓ ± �¬i¯�´ Ã ¬i¯�³iÀ�¿ ± »>´(¿ Ã ·�º6µ Ã ¬i¯�´3³X Ã ²ZË Õ ´(³X² ±:Ã �¿Åº�½ Ã (¿i¯ ¾ ¬
´(¿Xº6´s°Âº�¬Xº6À Ã ° Ã ¬.´sÇÈ¯�°�° ± ´(° Ã ¬Æ´�´w¯�´(¿ Ã (º6» Ã ´â·�À�¯�º�ÃÓ ± �´(¿ Ã °\¯�w´ ± °\Á�¯�µ(´(º�¬.´�»Mº�ÇÈ´w¯�µ�² ± w´ ± ¬iÀ�³ ± (¿ ± ¬iÀ,(º6» Ã
»Mµ(¯�°ç³X¬Xº6» Ã w·$w´ Ã °�4º�¬X²yÇÈ¯�°\Á0º�¬ ±:Ã Þ� a�ô ��ËÂÖè¯.¯�µ"°�º�¬Xº6À Ã ° Ã ¬.´"² Ã Ç ±  ± ¯�¬$Ú¼°ÂºN� ± ¬XÀ�Ç�º�¬:³X¬X² Ã µÍ° ± ¬ Ã º�¬Æ·
º6´w´ Ã °\ÁX´(s´w¯ ± °\ÁÅµ(¯Ý½ Ã º6» Ã ´â·�º�¬Å² Ã ¬X(³iµ Ã ´(¿Xº6´sº�Ç�Ç ± ² Ã ¬.´(sÇÈ¯�¬.´ ± ¬¸³ Ã ´w¯�¯$Ç�Ç�³iµ�Ë

Ì�¿ ± KÇ¿Xº6ÁX´ Ã µ4¯�³i´(Ã ± ¬ Ã �(¯�° Ã ¯�»]´(¿ Ã °\¯�w´ ± °�Áà¯�µ´(º�¬Æ´�°�º�¬Åº6À Ã ° Ã ¬Æ´,»Mº�ÇÈ´w¯�µ ± ¬Rµ Ã ²X³ÅÇ ± ¬iÀ�º�Ç�Ç ± ² Ã ¬.´(�Ë
Ì�¿ Ã�é µ(´ Ü ³ Ã w´ ± ¯�¬ ±  ¾ ¿.·�°�º�¬Xº6À Ã µ�(¿X¯�³XÃÓ²ÂÇ�º6µ Ã º6É�¯�³i´�º�¬X² ± ¬.½ Ã w´ ± ¬�º6» Ã ´â·�Ë!Ì�¿ Ã º�¬X ¾ZÃ µ�¶ ± ¬Â¿i¯�µ(´�¶ ± 
´(¿Xº6´sº6» Ã ´â·GÁÅº�·$�º�¬X² ± ¬Æ½ Ã w´(° Ã ¬Æ´ ± ¬G(º6» Ã ´â·GÁXµ(¯P½ ± ² Ã �ÃÓº6µ(À Ã µ Ã ´(³Xµ¬X�¯Ý½ Ã µ�´(¿ Ã ÃÄ¯�¬XÀ\µ³X¬ZË

«�»!°�º�¬Xº6À Ã µÍ�³X¬X² Ã µÍw´(º�¬X²�´(¿ Ã\± °\Á�¯�µ(´(º�¬XÇ Ã ¯�» (º6» Ã ´¼· ± ¬~º�Ç¿ ±SÃ ½ ± ¬XÀá¯�µÀ�º�¬ ±ÄÞ º6´ ± ¯�¬Xº�ÃèÀ�¯�º�ÃÓ3º�¬Å²7² Ã Ç ± ² Ã
´(¿ Ã · ¾ º�¬Æ´"´w¯ ± °\ÁXµ(¯P½ Ã (º6» Ã ´¼· ± ¬7´(¿ Ã�± µ4¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬X�¶�´(¿ Ã ¬:´(¿iµ Ã6Ã É0º� ± Ç\¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Xº�Ã µ Ã�Ü ³ ± µ Ã ° Ã ¬.´(
º6µ Ã ¬ Ã Ç Ã (º6µ(·Â´w¯�º�ÇÍ¿ ±:Ã ½ Ã ´(¿Xº6´�À�¯�º�Ã�Ë!Ì�¿ Ã�é µ(´ ± �º�¬ ÃBA·Ã ÇÈ´ ± ½ Ã (º6» Ã ´¼·�ÇÈ¯�¬.´wµ(¯�ÃÑw´wµ³ÅÇÈ´(³iµ Ã Ë&c Ã Ç�º�³X Ã ¯�»è´(¿ Ã
± °\Á�¯�µ(´(º�¬ÅÇ Ã ¯�»Z´(¿ Ã (º6» Ã ´â·ÂÇ�³XÃÄ´(³Xµ Ãs± ¬�¿i¯ ¾�ÃBA�Ã ÇÈ´ ± ½ Ã ÃÄ·�´(¿ Ã (º6» Ã ´â·ÂÇÈ¯�¬.´wµ(¯�Ã�w´wµ³XÇÈ´(³iµ Ã ¯�Á Ã µº6´ Ã �¶$´(¿ Ã  Ã ÇÈ¯�¬X²
µ Ã�Ü ³ ± µ Ã ° Ã ¬Æ´ ± �´w¯ ± °\Á0Ã Ã ° Ã ¬.´�º�¬X²7³Xw´(º ± ¬RºGw´wµ(¯�¬XÀ�º6» Ã ´â·RÇ�³ÅÃÄ´(³iµ Ã ËVc]³X´ Ã ½ Ã ¬y´(¿ Ã É Ã w´K¯�» ± ¬.´ Ã ¬.´ ± ¯�¬X
¾s± ÃäÃà¬X¯�´�(³ C Ç Ã3¾s± ´(¿i¯�³i´�´(¿ Ã º6ÁXÁXµ¯�ÁXµ ± º6´ Ã�± ¬X»Ê¯�µ°Âº6´ ± ¯�¬�´w¯�Ç�º6µ(µ·á´(¿ Ã °b¯�³i´s(¯�´(¿ Ã ÃÓº�(´sÇÈµ ± ´ ± Ç�º�ÃÑ»Mº�ÇÈ´w¯�µ ± 
´(¿ Ã º6» Ã ´â· ± ¬i»Ê¯�µÍ°�º6´ ± ¯�¬Gw·$w´ Ã °GË

Ì�¿ Ã ÁÅµ Ã ½ ± ¯�³XvÇÍ¿Xº6ÁX´ Ã µ ± ¬,´(¿ ± èÉà¯¸¯K�,»M¯$Ç�³Xè¯�¬ ¾ ¿Xº6´}¬ Ã6Ã ²X�´w¯KÉ Ã ²i¯�¬ Ã ²X³iµ ± ¬iÀs² Ã  ± À�¬"º�¬Å²e¯�Á Ã µÍº6´ ± ¯�¬X
´w¯ÂÇÈ¯�¬.´wµ(¯�Ãè(º6» Ã ´â·®º�¬X² Ã ¬i»M¯�µÇ Ã ´(¿ Ã (º6» Ã ´¼·®ÇÈ¯�¬Xw´wµÍº ± ¬Æ´(�Ë Ì�¿ ± ]ÇÍ¿Xº6ÁX´ Ã µK² Ã (ÇÈµ ± É Ã �´(¿ Ã ¯Ý½ Ã µº6µÍÇ¿ ± ¬XÀ�µ(¯�Ã Ã ¯�»
°�º�¬Xº6À Ã ° Ã ¬Æ´ ± ¬�´(¿ ± �ÁXµ¯¸Ç Ã (�Ë
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ð�¯�w´�°�º�¬Xº6À Ã µ\²X¯RÇ�º6µ Ã º6É�¯�³i´\(º6» Ã ´¼·�ËfÌ�¿ Ã ÁXµ(¯�É0Ã Ã °�"³X(³Xº�ÃÓÃÓ·yº6µ ±  Ã É Ã Ç�º�³X Ã ¯�»�° ± (³X¬X² Ã µÍw´(º�¬X² ± ¬XÀ�
º6É�¯�³i´ ¾ ¿Åº6´ ± sµ Ã�Ü ³ ± µ Ã ²G´w¯áº�Ç¿ ±:Ã ½ Ã ¿ ± À�¿�(º6» Ã ´¼·9Ã Ã ½ Ã Ãäsº�¬X² ¾ ¿Xº6´s´(¿ Ã ÇÈ¯�w´(�µ Ã º�ÃÓÃÄ·Gº6µ Ã"± »�(º6» Ã ´â· ± �²i¯�¬ Ã
µ ± À�¿.´�Ë Õ º6» Ã ´¼·®¬ Ã6Ã ²9¬i¯�´ Ã ¬Æ´(º ± Ã Ã ¬i¯�µ°\¯�³Å é ¬Xº�¬XÇ ± º�Ã�¯�µ�¯�´(¿ Ã µ�ÇÈ¯�(´(�Ë

ÏOÇ�ÃÓº�( ± Ç]°4·.´(¿ ± v´(¿Xº6´>(º6» Ã ´¼·eÇÈ¯�¬$Î ± ÇÈ´( ¾�± ´(¿4º�ÇÍ¿ ±:Ã ½ ± ¬iÀK¯�´(¿ Ã µ}À�¯�º�ÃÓ}º�¬Å²4´(¿Åº6´è´wµÍº�² Ã ¯ A }º6µ Ã ¬ Ã Ç Ã ((º6µ(·
´w¯GÁXµ Ã ½ Ã ¬.´�ÃÄ¯�( Ã �Ë4«�¬R»hº�ÇÈ´�¶k´(¿ ± �É Ã Ã ±:Ã » ± �´w¯�´(º�ÃÓÃÄ· ¾ µ(¯�¬iÀiË Õ º6» Ã ´¼· ± 3º�ÁXµ Ã µ Ã�Ü ³ ±  ± ´ Ã »M¯�µ�º�Ç¿ ±SÃ ½ ± ¬XÀ®°\¯�w´
¯�µ(À�º�¬ ±ÓÞ º6´ ± ¯�¬Xº�ÃZÀ�¯�º�ÃÓ�¶ ± ¬XÇ�ÃÓ³Å² ± ¬iÀ4ÁXµ(¯ é ´(�º�¬Å²GÇÈ¯�¬Æ´ ± ¬¸³ Ã ² ÃÈÐ$± (´ Ã ¬XÇ Ã Ë

U�± w´w¯�µ(· ± �µ Ã ÁÅÃ Ã ´ Ã�¾s± ´(¿ ÃÈÐ º�°\Á0Ã Ã >¯�»Z°�ºPïw¯�µ º�Ç�Ç ± ² Ã ¬Æ´( Ã Ã º�² ± ¬iÀK´w¯ Ã ¬i¯�µ°\¯�³X é ¬Xº�¬XÇ ± º�ÃiÃÓ¯�( Ã !º�¬Å²\´(¿ Ã
² Ã ° ±  Ã ¯�»ZÇÈ¯�°\ÁÅº�¬ ±:Ã  º�!º3µ Ã (³XÃÄ´�Ë�X>½ Ã ¬Â´(¿ Ã ÃÓº6µÀ Ã w´>À�ÃÄ¯�ÉÅº�ÃÅÇÈ¯�µ(Á�¯�µº6´ ± ¯�¬X>°Âº�·�¬i¯�´>É Ã º6ÉÅÃ Ã ´w¯ ¾s± ´(¿Xw´(º�¬X²

ò ¼½ 
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´(¿ Ã ÇÈ¯�(´(,º�(w¯$Ç ± º6´ Ã ² ¾s± ´(¿7(³XÇÍ¿yÃÄ¯�( Ã �¶ ± ¬ÅÇ�ÃÓ³X² ± ¬XÀ�ÃÄ¯�(K¯�»�µ Ã Á0³i´(º6´ ± ¯�¬yº�¬X²7Ç�³Åw´w¯�° Ã µ�Ë�Ïs»M´ Ã µ4º�ÃÓÃ�´(¿ Ã  ÃÃÈÐ º�°\ÁÅÃ Ã �¶ ± ´ ± �(³iµÁXµ ±  ± ¬iÀ�´(¿Xº6´�» Ã�¾  Ã6Ã °t´w¯�Ã Ã º6µÍ¬,»Mµ(¯�°t´(¿ Ã ° º6É�¯�³i´v´(¿ Ã�± µ�¯ ¾ ¬"½$³XÃÓ¬ Ã µº6É ± Ã ± ´ ±:Ã �Ë�Ö Ã µ¿Åº6ÁÅ
± ´ ±  ± ¬K´(¿ Ã ¬Xº6´(³Xµ Ã ¯�»i°�º�¬�� ± ¬X²K´w¯�É Ã ¯�ÁX´ ± ° ± w´ ± Ç�º�¬X²3´w¯�º�((³X° Ã ´(¿Xº6´k² ± º�w´ Ã µÑÇ�º�¬X¬X¯�´k¿Xº6ÁXÁ Ã ¬K´w¯�³Å�¶Ý¯�¬XÃÓ·
´w¯Â¯�´(¿ Ã µ�Ë!«�¬®º�²X² ± ´ ± ¯�¬Z¶ ± ¬�´(¿ Ã  ± °�ÁÅÃ Ã µ�w¯$Ç ±:Ã ´ ±:Ã �¯�»�´(¿ Ã ÁÅº�w´�¶Å¿i¯�Ãä² ± ¬iÀeÀ�¯Ý½ Ã µÍ¬X° Ã ¬.´(�º�¬Å²G¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬X
µ Ã wÁ�¯�¬X ± ÉÅÃ Ã »M¯�µ4(º6» Ã ´¼· ¾ º�"Ã Ã (,ÇÈ¯�°Â°\¯�¬ZËGc�³i´ ¾s± ´(¿yÃÄ¯�(,¯�»�ÇÈ¯�¬Æ´wµ(¯�Ã ¯Ý½ Ã µe¯�³iµ4¯ ¾ ¬ Ã ¬Æ½ ± µ(¯�¬Å° Ã ¬Æ´"º�¬X²
± ´(�¿Xº Þ º6µ²Å]º�¬Å² ¾�± ´(¿Âµ ±  ± ¬iÀ ¾fÃ º�ÃÄ´(¿Gº�¬Å²áÃ ± ½ ± ¬iÀ,w´(º�¬X²Åº6µ²X�¶¸´(¿ Ã ÁÅ³iÉÅÃ ± Ç ±  ± ¬XÇÈµ Ã º� ± ¬iÀ�ÃÄ· ÃÈÐ Á Ã ÇÈ´ ± ¬iÀ"¿ ± À�¿ Ã µ
w´(º�¬X²Åº6µ²X�¯�»�É Ã ¿Xº�½ ± ¯�µ ¾s± ´(¿�µ Ã wÁ Ã ÇÈ´�´w¯Â(º6» Ã ´¼·�Ë

Ì�¿ Ã ÔwÇÈ¯�¬iÎ ± ÇÈ´(×7°4·.´(¿Hº6µ ±  Ã "É Ã Ç�º�³Å Ã ¯�»�º7° ± ³X¬X² Ã µ(´(º�¬X² ± ¬iÀ®º6É�¯�³i´\¿i¯ ¾ (º6» Ã ´¼· ± eº�Ç¿ ±SÃ ½ Ã ² º�¬X²
´(¿ Ã ÃÄ¯�¬iÀ6Ú�´ Ã µ° ÇÈ¯�¬X Ã�Ü ³ Ã ¬ÅÇ Ã 4¯�»s¯�Á Ã µÍº6´ ± ¬iÀR³X¬X² Ã µ"ÇÈ¯�¬X² ± ´ ± ¯�¬Å�¯�»s¿ ± À�¿pµ ± d�0Ë9ã Ã ¯�»M´ Ã ¬Z¶ ¾�± ´(¿y´(¿ Ã É Ã w´
¯�» ± ¬Æ´ Ã ¬.´ ± ¯�¬X�¶k ± °\Á0ÃÄ·®²i¯G´(¿ Ã\¾ µ¯�¬iÀG´(¿ ± ¬iÀiË"«�´�ÅØ�¬i¯�´�º®°�º6´w´ Ã µ4¯�»]Ãäº�ÇE�~¯�» ÃBA ¯�µ(´�¯�µ�µ Ã w¯�³iµÇ Ã �º6ÁÅÁÅÃ ±:Ã ²Z¶
ÉÅ³i´�¿X¯ ¾ ´(¿ Ã ·Gº6µ Ã ³X Ã ²G´(¿Xº6´ ± �´(¿ Ã ÁXµ¯�ÉÅÃ Ã °GË�«�¬Æ½ Ã w´(° Ã ¬Æ´( ± ¬G(º6» Ã ´¼·®¬ Ã6Ã ²®´w¯�É Ã »M³X¬Å¬ Ã Ã Ã ²�´w¯�´(¿ Ã °\¯�w´ÃBA·Ã ÇÈ´ ± ½ Ã º�ÇÈ´ ± ½ ± ´ ±:Ã  ± ¬Gº�Ç¿ ±SÃ ½ ± ¬XÀ ± ´�Ë

Õ ¯�° Ã ´ ± ° Ã  ± ´�º6ÁXÁ Ã º6µ3´(¿Xº6´�¯�µÀ�º�¬ ±ÄÞ º6´ ± ¯�¬X4º6µ Ã ÁÅÃäº�· ± ¬iÀGº9w¯�Á0¿ ± w´ ± Ç�º6´ Ã ²R½ Ã µÍ ± ¯�¬y¯�»�æ��Ý�gÙ98;:d�<:�=��K�²��¶
¾ ¿ Ã µ Ã w·¸°�ÁX´w¯�°��º6µ Ã »M¯�³X¬X²7º�¬Å² éXÐ�Ã ²7ÉÅ³i´3¬i¯�´�´(¿ Ã ÁXµ(¯$Ç Ã ( Ã �´(¿Åº6´�º�ÃÓÃÄ¯ ¾ ´(¿ Ã  Ã w·$°\ÁX´w¯�°Â3´w¯®¯$Ç�Ç�³iµ�Ë
X!¬X¯�µ°\¯�³Xeµ Ã (¯�³iµÇ Ã �°�ºÝ·fÉ ÃeÃÈÐ Á Ã ¬X² Ã ² ¾s± ´(¿HÃ ± ´w´(Ã Ã µ Ã ´(³iµÍ¬f¯�¬H´(¿ Ã®± ¬.½ Ã w´(° Ã ¬.´�Ë Õ ¯y°�º�¬.· ± ¬XÇ ± ² Ã ¬.´(
¯$Ç�Ç�³iµ!´(¿Xº6´ ´(¿ Ã ·�Ç�º�¬X¬i¯�´]º�ÃÓÃXÉ Ãs± ¬Æ½ Ã w´ ± À�º6´ Ã�± ¬�² Ã ÁX´(¿Âw¯4¯�¬XÃÄ·e(³iÁ Ã µ é Ç ± º�Ãiº�¬Xº�ÃÄ·$ ± }¯�»Ñº,» Ã�¾�± !º6´w´ Ã °\ÁÅ´ Ã ²ZË
«�»â¶ ± ¬Xw´ Ã º�²Z¶¸º�» Ã�¾O¾ZÃ µ Ã�± ¬Æ½ Ã (´ ± À�º6´ Ã ² ± ¬�² Ã ÁX´(¿�º�¬X²�´(¿ Ã w·$w´ Ã ° ± Çs»Mº�ÇÈ´w¯�µÍ éXÐ�Ã ²Z¶.´(¿ Ã ¬¸³X°4É Ã µ ¯�» ± ¬XÇ ± ² Ã ¬.´(
¾ ¯�³XÃÓ²G² Ã ÇÈµ Ã º� Ã É.·�¯�µ² Ã µ�¯�»}°�º6À�¬ ± ´(³X² Ã Ë

Õ ³ÅÇ¿yÀ�µ¯�³iÁÅ é ¬X²y´(¿ Ã °Â Ã ÃÄ½ Ã  ± ¬yÇÈ¯�¬.´ ± ¬.³Åº�Ã é µ Ã Ú é À�¿Æ´ ± ¬iÀ9°\¯$² Ã º�¬X² Ã ½ Ã ¬Æ´(³Åº�ÃÓÃÄ·yÇÈ¯�¬XÇ�ÃÓ³Å² Ã ´(¿Xº6´eº�Ç Ú
Ç ± ² Ã ¬.´(Kº6µ Ã\± ¬ Ã ½ ± ´(º6ÉÅÃ Ã º�¬X² ± ¬.½ Ã w´(° Ã ¬.´(K´w¯áÁÅµ Ã ½ Ã ¬Æ´K´(¿ Ã °©º6µ Ã ¬i¯�´3ÇÈ¯�w´ ÃBA·Ã ÇÈ´ ± ½ Ã ¶Ñ´(¿¸³X�¶ÑÃ ± � ÃeÕ$± (·.ÁÅ¿¸³X�¶
ÇÈ¯�¬X² Ã °Â¬ ± ¬iÀ"´(¿ Ã °� Ã ÃÓ½ Ã �´w¯\Á Ã µÁ Ã ´(³Åº�ÃÓÃÄ·e´wµº�½ Ã µÍ Ã ´(¿ Ã (º�° Ã ½ ± Ç ± ¯�³X�Ç ± µÍÇ�Ã Ã ËoD�»Ê´ Ã ¬�´(¿ Ã ·�ÇÈ¯�¬.½ ± ¬ÅÇ Ã ´(¿ Ã °eÚ
 Ã ÃÄ½ Ã �´(¿Xº6´�´(¿ Ã�± µ ± ¬X²X³Xw´wµ· ± vï(³Xw´�°\¯�µ Ã ¿Xº Þ º6µÍ²i¯�³X�´(¿Xº�¬®¯�´(¿ Ã µ�º�¬X²�´(¿Åº6´sº�Ç�Ç ± ² Ã ¬.´( ± ¬á´(¿ Ã�± µ ¾ ¯�µÍÃÓ²Gº6µ Ã
± ¬ Ã ½ ± ´(º6ÉÅÃ Ã º�¬Å²Gº6µ Ã ´(¿ Ã ÁÅµ ± Ç Ã ¯�»�ÁXµ(¯$²X³XÇÈ´ ± ½ ± ´¼·�Ë

Ì�¿ ± �É Ã Ã ±:Ã »>´(¿Xº6´,º�Ç�Ç ± ² Ã ¬Æ´(4º6µ Ã�± ¬ Ã ½ ± ´(º6ÉÅÃ Ã º�¬Å²R¯¸Ç�Ç�³iµ,É Ã Ç�º�³Å Ã ¯�» µÍº�¬X²i¯�°BÇ¿Åº�¬XÇ Ã º6µ ±  Ã 3»Êµ¯�°©¯�³iµ
¯ ¾ ¬ ± ¬Xº�² Ã�Ü ³Xº6´ Ã=ÃBA ¯�µ(´(�´w¯áÁÅµ Ã ½ Ã ¬Æ´3´(¿ Ã °GË�ãq¿ Ã ¬7º�Ç�Ç ± ² Ã ¬.´3Ç�º�³X Ã 3º6µ Ã]ÃÈÐ º�° ± ¬ Ã ² ± ¬~² Ã ÁX´(¿Ñ¶�³Å ± ¬iÀá´(¿ Ã
w·$w´ Ã °��º6ÁXÁXµ¯�º�Ç¿ ± ¬�´(¿ ±  Éà¯¸¯K�à¶ ± ´]É Ã ÇÈ¯�° Ã �Ç�Ã Ã º6µ�´(¿Xº6´]´(¿ Ã µ Ã3± ]¬i¯�´(¿ ± ¬iÀ4µº�¬X²i¯�°¢º6É�¯�³i´]´(¿ Ã °GË�«�¬á»hº�ÇÈ´�¶
¾ZÃ  Ã6Ã ° ´w¯R¿Åº�½ Ã ´(¿ Ã (º�° Ã º�Ç�Ç ± ² Ã ¬Æ´e¯Ý½ Ã µ�º�¬X²ë¯Ý½ Ã µ�º6À�º ± ¬Z¶ ¾s± ´(¿ë¯�¬XÃÄ·7´(¿ Ã w·$°\ÁX´w¯�°Â"² ±�A�Ã µ ± ¬iÀi¶�ÉÅ³i´
´(¿ Ã Ç�º�³X Ã �µ Ã °�º ± ¬ ± ¬iÀ�»hº ± µÃÓ·�ÇÈ¯�¬Åw´(º�¬Æ´�Ë3ð�¯�w´�¯�»>´(¿ Ã  Ã Ç�º�³X Ã KÇÈ¯�³XÃÓ²�É ÃTÃ Ã ± ° ± ¬Xº6´ Ã ²Z¶0ÉÅ³i´�´(¿ Ã ·®º6µ Ã ¬i¯�´�Ë
Ì�¿ Ã ÁÅµ Ã Ç ± Á ± ´(º6´ ± ¬iÀ ± °�° Ã ² ± º6´ Ã »hº�ÇÈ´w¯�µ�¶¸Ã ± � Ã º3w´(³ÅÇE�e½{º�ÃÓ½ Ã ¶.°�ºÝ·e¿Åº�½ Ã (¯�° Ã µº�¬X²i¯�°Â¬ Ã (}º�(w¯$Ç ± º6´ Ã ² ¾s± ´(¿
´(¿ Ã °G¶$(³XÇÍ¿Âº� ¾ ¿ ± ÇÍ¿\½6º�ÃÄ½ Ã º�ÇÈ´(³Xº�ÃäÃÄ·eÁXµ Ã Ç ± Á ± ´(º6´ Ã !º,ÃÓ¯�(�ËYc�³i´!´(¿ Ã µ Ã�± >¬X¯�´(¿ ± ¬iÀ�µÍº�¬X²i¯�°'º6É�¯�³i´ w·¸(´ Ã ° ± Ç
»hº�ÇÈ´w¯�µ>´(¿Xº6´ ¿Xº�½ Ã ¬i¯�´}É Ã6Ã ¬�ÇÈ¯�µ(µ Ã ÇÈ´ Ã ²�º�¬X² ÃÈÐi± w´}¯Ý½ Ã µ�ÃÄ¯�¬iÀ3Á Ã µ ± ¯¸²Xè¯�»à´ ± ° Ã ¶¸(³XÇ¿Âº��Î0º ¾ZÃ ²�½6º�ÃÄ½ Ã ² Ã  ± À�¬
º�¬X²®º�¬Åº�ÃÄ·¸ ± �¯�µ ± ¬Xº�² Ã�Ü ³Xº6´ Ã °Âº ± ¬Æ´ Ã ¬Åº�¬XÇ Ã ÁXµº�ÇÈ´ ± Ç Ã �Ë

Ï��² Ã (ÇÈµ ± É Ã ² ± ¬ ÁXµ Ã ½ ± ¯�³Å�ÇÍ¿Xº6ÁX´ Ã µ�¶s¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Å�´ Ã ¬Å²O´w¯f°\¯P½ Ãy± ¬ ÃÈÐ ¯�µ ± º6ÉÅÃÄ·ë´w¯ ¾ º6µ²�w´(º6´ Ã �¯�»
¿ ± À�¿ Ã µkµ ± E�K³Å¬X² Ã µk½6º6µ ± ¯�³Åk´â·.Á Ã v¯�»XÁ Ã µ(»Ê¯�µÍ°�º�¬XÇ Ã ÁXµ Ã ((³iµ Ã v³X¬.´ ± ÃÆº�¬"º�Ç�Ç ± ² Ã ¬.´�É Ã ÇÈ¯�° Ã ± ¬ Ã ½ ± ´(º6ÉÅÃ Ã Ë{º�¬X² Ã µÃÈÐ ´ Ã µ¬Xº�ÃX¯�µ ± ¬.´ Ã µ¬Xº�ÃiÁXµ Ã ((³iµ Ã �¶�ÁXµ(¯{ï Ã ÇÈ´(!w´(º6µ´!´w¯�½ ± ¯�ÃÓº6´ Ã ´(¿ Ã�± µ>¯ ¾ ¬�µ³ÅÃ Ã �å�Ô�ã Ã ÅØÃäÃÅ²i¯ ± ´�ïw³Åw´}´(¿ ± }¯�¬ÅÇ Ã �
± ´�ÅØ�ÇÈµ ± ´ ± Ç�º�Ã0´(¿Åº6´ ¾fÃ À Ã ´�´(¿ ±  ÁXµ(¯$Ç Ã ²X³iµ Ãsé ¬ ± (¿ Ã ²Â´w¯¸²XºÝ·�ËØ×\«�¬�H Ã6Ã Á ¾ º6´ Ã µ U ¯�µ ±ÄÞ ¯�¬Z¶iÇÈ¯�w´�ÁXµ Ã (³iµ Ã ]Ã Ã ²á´w¯
¬i¯�´]»Ê¯�ÃäÃÄ¯ ¾s± ¬iÀ4w´(º�¬Å²Xº6µ²á(º6» Ã ´â·�ÁÅµ(¯¸Ç Ã ²Å³iµ Ã !º�¬Å²Z¶ ± ¬�´(¿ ÃVÃ ¬X²Ñ¶.´w¯ Ã ¬i¯�µ°�¯�³X é ¬Xº�¬XÇ ± º�ÃàÃÄ¯�( Ã ���> õ ��Ë Õi± ° ± ÃÓº6µ
²i·$¬Xº�° ± Ç�s¯¸Ç�Ç�³Xµ(µ Ã ²Z¶ ¾�± ´(¿9(Ã ± À�¿Æ´(ÃÓ·á² ±²A�Ã µ Ã ¬.´�ÁXµ Ã ((³iµ Ã �¶ ± ¬®´(¿ ÃeÒ ¯�ÃÓ³Å°,É ± º\wÁÅº�Ç Ã (¿.³X´w´(Ã Ã ÃÄ¯�( ¾ ¿ Ã µ Ã ´(¿ Ã
´ Ã ¬X ± ¯�¬Xsº�°\¯�¬XÀ�À�¯�º�ÃÓ ¾ZÃ µ Ã ÇÈµ Ã º6´ Ã ²�É¸·®»M¯�µÇ Ã �ÃÓº6µ(À Ã ÃÄ· ÃÈÐ ´ Ã µ¬Xº�Ãv´w¯ » Ï Õ Ï,Ë0ã�¿Åº6´�º6ÁXÁ Ã º6µ�´w¯�É Ã ¿i¯�µ(´�Ú
´ Ã µ°íÇÈ¯�¬$Î ± ÇÈ´(�¯�»k¯�´(¿ Ã µs¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Åº�Ã�À�¯�º�ÃÓ ¾s± ´(¿�(º6» Ã ´¼·áÀ�¯�º�ÃÓ�¶X¿i¯ ¾fÃ ½ Ã µÝ¶Å°�º�·�¬i¯�´ ÃÈÐi± w´�¯Ý½ Ã µs´(¿ Ã ÃÄ¯�¬iÀ
´ Ã µ°G¶0º� ¾s± ´(¬ Ã  Ã ² ± ¬�É�¯�´(¿G´(¿ Ã  Ã Ç�º� Ã �Ë

ãq¿ Ã ¬�¯�Á Ã µº6´ ± ¬iÀsº6´ Ã Ã Ã ½{º6´ Ã ²"Ã Ã ½ Ã ÃÓk¯�»¸µ ± d�à¶Ý´(¿ Ã ¯�¬XÃÄ· Ü ³ Ã (´ ± ¯�¬ ±  ¾ ¿ ± ÇÍ¿3¯�»X°�º�¬.·�Á�¯�´ Ã ¬.´ ± º�Ã Ã ½ Ã ¬.´( ¾s± ÃÓÃ
´wµ ± À�À Ã µ�´(¿ Ã ÃÄ¯�(�Ë�c Ã »M¯�µ Ã ´(¿ Ã\Ò ¯�Ãä³X°,É ± º\º�Ç�Ç ± ² Ã ¬.´�¶ » Ï Õ Ï °�º�¬X¬ Ã ²�wÁÅº�Ç Ã ¯�Á Ã µº6´ ± ¯�¬X ¾ º� ÃÈÐ Á Ã µ ±:Ã ¬XÇ ± ¬iÀ
º9Ã Ã�¾ ¯�»�ÁXµ¯�ÉÅÃ Ã °� ± ¬y´(¿ Ã ¯�µ(É ± ´ Ã µ�Ë�Ìs¿ Ã ¿ Ã º�²:¯�»�´(¿ ÃS» Ï Õ Ïíð�º�¬Å¬ Ã ² Õ ÁÅº�Ç Ã Ö!µ(¯�À�µº�° º6´,´(¿ Ã ´ ± ° Ã
° ±  ± ¬Æ´ Ã µÁXµ Ã ´ Ã ²K´(¿ Ã »hº�ÇÈ´k´(¿Åº6´Ñ´(¿ Ã · ¾fÃ µ Ã}é ¬X² ± ¬iÀ�º�¬X² éXÐi± ¬iÀ�ÁXµ¯�ÉÅÃ Ã °�Zº�¬X² ¾ µ(¯�´ Ã º�µ Ã Áà¯�µ´Ñ´(¿Xº6´kÇÈ¯�¬XÇ�Ãä³X² Ã ²
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Accident Rate

B1

R1

B2

Performance

External
Pressures

Pressure

Priority of
Safety Programs

Launch Rate

Expectations

Rate of
Safety Increase

Directed Toward
Budget Cuts

Safety

Eroding
NASA

Resources

Success
Limits to

System Safety
Efforts

Delays
Launch

Success Rate

Safety
Perceived

in Complacency
Rate of Increase

Risk
Residual

the limit
Pushing

been fixed
Problems have

Launch
Success

Complacency

Safety

and Severity

Ù ± À�³iµ�D0> ò Ë@>6å!Ï[ ± °\ÁÅÃ ±Äé D�²\°\¯$²ED�ÃÅ¯�»v´(¿EDK²i·¸¬Åº�° ± Ç� ¯�»k(º6»FD�´¼·�º�¬X²ÂÁGD�µ(»M¯�µ°�º�¬ÅÇHD�ÁXµID�((³iµ�D� ÃJD�º�² ± ¬XÀ4³iÁá´w¯
´(¿ED Ò ¯�ÃÓ³X°4É ± º"ÃÄ¯�(�Ë>Ùi¯�µ�º�ÇÈ¯�°\ÁÅÃKD�´LD,°\¯$²ED�ÃZLD9DS��> óNM ��Ë

µ ± E�®¿Xº�²RÉGD9D�¬�µID�²X³XÇHD�²~É.·~°\¯�µ�D"´(¿Xº�¬7ºá»Mº�ÇÈ´w¯�µ,¯�» é ½MD�� ô >B��Ë"Ì�¿EDe(º�°7D\³X¬iµ�D�º�Ã ± w´ ± Ç,ÁND�µÍÇHD�ÁX´ ± ¯�¬�¯�»!µ ± E�
ÃJD�²ë´w¯yº�¬i¯�´(¿ED�µ\µID�Áà¯�µ´ ± ¬O> aKa  RµID�ÇÈ¯�°�°7D�¬X² ± ¬iÀ9´(¿Xº6´ » Ï Õ ÏìÔ�µ�D�(´wµ³XÇÈ´(³iµ�DGº�¬X²ëµ�D�²Å³XÇHD�¯Ý½MD�µº�ÃÓÃ�º6»OD�´â·�¶
µ�D�Ã ± º6É ± Ã ± ´â·�¶¸º�¬Å² Ü ³Åº�Ã ± ´¼·áº�((³iµÍº�¬XÇHDPD�ÃJD�°7D�¬.´((×e��> M >���Ë

Ù ± À�³iµIDw> ò Ë@>,(¿i¯ ¾ �w¯�°�D�¯�»�´(¿ED�²i·$¬Xº�° ± Ç��º6´ ¾ ¯�µE�àËRQ�Ì�¿ED�°�¯¸²ED�ÃZ²SD�°\¯�¬Xw´wµº6´LD�s´(¿ED�°�ºPïw¯�µ�w¯�³XµÇHD�
¯�»K´(¿ED�¿ ± À�¿fµ ± d� ± ¬H´(¿SD Õ ¿¸³i´w´(ÃJD®ÁXµ¯�À�µº�° º6´Â´(¿SD9´ ± °7DG¯�»3´(¿SD Ò ¯�ÃÓ³X°4É ± ºRÃÄ¯��ËO«�¬H¯�µ²SD�µÂ´w¯yÀMD�´á´(¿ED
»h³X¬X² ± ¬XÀ�¬ED9D�²ED�²�´w¯4ÉÅ³ ± ÃÓ²�º�¬X²�¯�ÁGD�µº6´LD�´(¿ED�(ÁÅº�ÇHD�¿.³i´w´(ÃKD�¶ » Ï Õ Ï[¿Xº�²Â°Âº�²ED�³Å¬Xº�Ç¿ ± D�½{º6ÉÅÃKDsÁGD�µ(»M¯�µ°�º�¬XÇHD
ÁXµ(¯�° ± LD��Ë>Ì�¿SD�¬ED9D�²G´w¯Kï(³Xw´ ± »M·AD Ð ÁGD�¬X² ± ´(³Xµ�D��º�¬X²GÁXµ(¯P½MD,´(¿ED3½6º�ÃÓ³ED3¯�»}°�º�¬Å¬ED�²GwÁÅº�ÇHD,Î ± À�¿.´�¿Xº��ÉGD9D�¬®º
°�ºPïw¯�µ�º�¬X²�ÇÈ¯�¬X ± (´LD�¬Æ´�´LD�¬X ± ¯�¬9ÉND�´ ¾ D9D�¬ » Ï Õ Ï º�¬X²9¯�´(¿ED�µ�À�¯Ý½MD�µ¬X°�D�¬Æ´(º�ÃTD�¬.´ ± ´ ± D��å�Ì�¿ED,°�¯�µ�D,° ±  ± ¯�¬X
´(¿ED Õ ¿.³X´w´(ÃJD ÇÈ¯�³XÃä²3ÎÅ·3´(¿ED ÉGD�´w´LD�µ�º6É0ÃJD!´(¿ED ÁXµ(¯�À�µº�° ¾ º�v´w¯�ÀMD�¬ED�µº6´LD�»h³X¬X² ± ¬iÀiËÑÏ�²Å² ± ¬iÀ�´w¯�´(¿ED�LD ÁXµ�D�(³iµ�D�
¾ º��º�ÇÈ¯�°�° ± ´(°7D�¬Æ´�´w¯ÂÀMD�´�´(¿ED Õ ÁÅº�ÇHD Õ ´(º6´ ± ¯�¬GÇÈ¯�¬Xw´wµÍ³XÇÈ´ ± ¯�¬®ÇÈ¯�°\Á0ÃJD�´LD�É¸·áÙED�ÉÅµ³Xº6µ(· óNMKM ¼:IhÇ�º�ÃÓÃJD�²FÔwÇÈ¯�µ�D
ÇÈ¯�°\ÁÅÃKD�´LD�× J ¶ ¾ ¿ ± ÇÍ¿áµ�D Ü ³ ± µ�D�²�²ED�Ã ± ½MD�µ ± D�]¯�»èÃÓº6µÀMD ± ´LD�°��´(¿Xº6´�ÇÈ¯�³XÃÓ²�¯�¬ÅÃÄ·ÂÉGD3Ç�º6µ(µ ± D�²áÉ¸·�´(¿SDK¿.³i´w´(ÃKD�Ë>Ì�¿ED
¯�¬XÃÄ· ¾ º�·á´w¯\°7D9D�´�´(¿ED3²ED�º�²XÃ ± ¬ED ¾ º��´w¯e¿Åº�½MD�¬i¯eÃÓº�³X¬XÇÍ¿�²SD�ÃÓº�·$�¶iºeÃJD�½MD�Ãà¯�»ÑÁGD�µ(»Ê¯�µÍ°�º�¬XÇHD�´(¿Xº6´�¿Xº�²�¬ED�½MD�µ
ÁXµ�D�½ ± ¯�³XÃÄ·4ÉGD9D�¬áº�Ç¿ ± D�½MD�²W��>K> ò ��Ë>Ï�Ñï(³Xw´!¯�¬SD ± ¬Å² ± Ç�º6´ ± ¯�¬\¯�»k´(¿ED�ÁÅµ�D�((³iµID�¶.ÇÈ¯�°\ÁÅ³X´LD�µ](ÇÈµID9D�¬áº�½MD�µ ¾ D�µ�D
UWVYXLZ\[]X_^]`Lacbed�fgd�[]`�h!bifgj<akh
lnm�dNh
Xib;`�ondplndq`sr;t;ouaklnjv`LbwlnjCxYt;tM`�j<bglnrzy|{RXk^q[]}vXkdW`�~vjg{Jakh
lnonluaI^pZpl�[]}e[]}v`�h2�
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°�º ± ÃKD�²7´w¯�°�º�¬Åº6ÀMD�µ ± ¬ » Ï Õ Ï8ÅØ4¿¸³X°�º�¬:wÁÅº�ÇHDÈÎ ± À�¿Æ´�ÁÅµ(¯�À�µº�°ç´(¿Åº6´"²ED�Á ± ÇÈ´LD�²yº9Ç�ÃÓ¯¸Ç �yÇÈ¯�³X¬Æ´ ± ¬iÀ9²i¯ ¾ ¬
I ± ¬GLD�ÇÈ¯�¬Å²X J ´w¯�´(¿SD,ÇÈ¯�µ�D,ÇÈ¯�°\Á0ÃJD�´LD,²ED�º�²XÃ ± ¬ED�� ô >B��Ë

Ì�¿SDsÇÈ¯�¬Æ´wµ¯�Ã0ÃÄ¯¸¯�Á ± ¬\´(¿ED�ÃÓ¯ ¾ D�µ ÃJD�»M´ ÇÈ¯�µ¬SD�µ!¯�»ÑÙ ± À�³iµ�D8> ò Ë@>6¶$Ãäº6ÉND�ÃKD�²7�|�e¯�µ
��ÛÝäI�½|~}����F���z��|F=0|~�h¶$(¿i¯ ¾ 
¿i¯ ¾ º��D Ð ´LD�µ¬Xº�Ã0ÁXµ�D�(³iµ�D� ± ¬XÇÈµ�D�º�LD�²Z¶¸ÁGD�µ(»M¯�µ°�º�¬XÇHD�ÁXµ�D�((³Xµ�D ± ¬ÅÇÈµ�D�º�LD�²Z¶ ¾ ¿ ± ÇÍ¿�ÃJD�²Â´w¯ ± ¬XÇÈµ�D�º�LD�²áÃÓº�³X¬ÅÇ¿
µº6´LD�áº�¬X²H´(¿¸³XÂ³XÇ�ÇHD�( ± ¬ °7D9D�´ ± ¬XÀy´(¿ED9ÃÓº�³Å¬XÇ¿Fµº6´LD\D Ð ÁGD�ÇÈ´(º6´ ± ¯�¬X�¶ ¾ ¿ ± Ç¿ ± ¬ ´(³iµ¬ ÃJD�²F´w¯ ± ¬ÅÇÈµ�D�º�LD�²
D Ð ÁND�ÇÈ´(º6´ ± ¯�¬X4º�¬Å² ± ¬XÇÈµID�º� ± ¬iÀ®ÁGD�µ(»M¯�µ°�º�¬ÅÇHD�ÁXµ�D�(³iµ�D��ËGÌ�¿ ± 3µ�D ± ¬i»M¯�µÇ ± ¬XÀ®ÃÄ¯.¯�Á:µ�D�ÁXµ�D��D�¬Æ´(4º�¬:³X¬Åw´(º6ÉÅÃJD
w·$w´LD�°©º�¬X²~Ç�º�¬X¬i¯�´�ÉND"°�º ± ¬.´(º ± ¬ED�² ± ¬X²ED é ¬ ± ´LD�ÃÄ·áÉÅ³i´ » Ï Õ Ï ± �º:ÔwÇ�º�¬$Ú¼²X¯�×�¯�µÀ�º�¬ ±ÄÞ º6´ ± ¯�¬~´(¿Xº6´�ÉGD�Ã ± D�½MD�
º�¬.·.´(¿ ± ¬iÀ�Ç�º�¬GÉGD�º�Ç�ÇÈ¯�°\ÁÅÃ ± (¿ED�² ¾s± ´(¿�D�¬X¯�³iÀ�¿�D A ¯�µ(´V��> ò >B��Ë

Ì�¿SD"³iÁÅÁND�µ�ÃJD�»M´�ÃÄ¯¸¯�Á~µ�D�ÁXµ�D�LD�¬.´(�´(¿ED Õ ÁÅº�ÇHD Õ ¿.³X´w´(ÃJD"º6»OD�´â·9ÁXµ(¯�À�µÍº�°G¶ ¾ ¿ ± ÇÍ¿ ¾ ¿SD�¬9¯�ÁGD�µº6´ ± ¬XÀAD A D�Ç Ú
´ ± ½MD�ÃÄ· ± ,°7D�º�¬.´,´w¯~ÉÅº�ÃÓº�¬XÇHD�´(¿EDÂµ ± d�$�º�(w¯$Ç ± º6´LD�² ¾s± ´(¿:ÃÄ¯.¯�Á��|�ÅË9Ì�¿EDAD Ð ´LD�µ¬Åº�Ã ± ¬iÎ0³ED�¬XÇHD�3¯�»�É0³X²iÀMD�´
Ç�³i´(�º�¬X² ± ¬XÇÈµID�º� ± ¬iÀeÁGD�µ(»M¯�µ°�º�¬XÇHD3ÁXµID�((³iµ�D��¶$¿X¯ ¾ D�½MD�µ�¶Åµ�D�²Å³XÇHD�²G´(¿ED�ÁÅµ ± ¯�µ ± ´â·Â¯�»�(º6»FD�´¼·GÁXµ(¯$ÇHD�²X³iµID��º�¬X²
ÃJD�²�´w¯áº\²ED�ÇÈµ�D�º�LD ± ¬Gw·$w´LD�°b(º6»FD�´¼·�D A ¯�µ(´(�Ë

Ï�²X² ± ¬XÀ�´w¯3´(¿ED�ÁXµ¯�ÉÅÃJD�°� ± è´(¿ED�»hº�ÇÈ´}´(¿Xº6´>w·$w´LD�° (º6»FD�´¼·�D A ¯�µ(´(!ÃJD�²"´w¯�ÃÓº�³X¬XÇÍ¿"²SD�ÃÓº�·$ ¾ ¿ED�¬eÁXµ¯�ÉÅÃJD�°�
¾ D�µ�D�»M¯�³X¬X²Z¶ ¾ ¿ ± Ç¿®ÇÈµID�º6´LD�²�º�¬i¯�´(¿SD�µsµ�D�º�w¯�¬9»Ê¯�µsµ�D�²X³XÇ ± ¬XÀ\´(¿ED�ÁXµ ± ¯�µ ± ´¼·�¯�»�´(¿ED,(º6»FD�´¼·�D A ¯�µ(´( ± ¬G´(¿ED�»hº�ÇHD
¯�» ± ¬XÇÈµ�D�º� ± ¬iÀ\ÃÓº�³X¬XÇÍ¿�ÁXµ�D�(³iµ�D��Ë

ãq¿ ± ÃJD�µ�D�²Å³XÇÈ´ ± ¯�¬ ± ¬3º6»OD�´â·CD A ¯�µ(´(vº�¬X²3ÃÄ¯ ¾ D�µvÁXµ ± ¯�µ ± ´ ±ÄÞ º6´ ± ¯�¬�¯�»i(º6»OD�´â·3ÇÈ¯�¬XÇHD�µ¬Xv°�º�·3ÃJD�º�²3´w¯�º�Ç�Ç ± ²ED�¬.´(�¶
º�Ç�Ç ± ²ED�¬.´(k³Å(³Xº�ÃÓÃÄ·�²i¯s¬i¯�´k¯¸Ç�Ç�³iµk»Ê¯�µèº ¾ ¿ ± ÃKD�(¯�»Mº�ÃäLD!ÇÈ¯�¬ é ²SD�¬XÇHD ± ÑÇÈµ�D�º6´LD�²4´(¿Xº6´v´(¿ED>µ�D�²X³ÅÇÈ´ ± ¯�¬XZº6µ�D!¿Åº�½ ± ¬iÀ
¬i¯ ± °\ÁÅº�ÇÈ´]¯�¬G(º6»FD�´¼·áº�¬X²á´(¿ED�µ�D�»M¯�µ�DKÁXµ�D�((³Xµ�D� ± ¬XÇÈµ�D�º�LD�´w¯eµ�D�²X³XÇHD�´(¿ED2D A ¯�µ´(�º�¬X²ÂÁÅµ ± ¯�µ ± ´â·7D�½MD�¬�»M³Xµ(´(¿ED�µ
º��´(¿SDCD Ð ´LD�µ¬Åº�ÃÑº�¬X² ± ¬.´LD�µ¬Xº�Ã�ÁGD�µ(»M¯�µ°�º�¬ÅÇHD3ÁXµ�D�((³Xµ�D��°\¯�³X¬.´�Ë

Ì�¿SD!ÇÈ¯�°,É ± ¬Xº6´ ± ¯�¬3¯�»i´(¿SD!²ED�ÇÈµ�D�º�LD ± ¬�º6»OD�´â·CD A ¯�µ(´(èº�ÃÄ¯�¬iÀ ¾s± ´(¿�ÃÄ¯¸¯�Á���� ± ¬ ¾ ¿ ± Ç¿ éÅÐ$± ¬XÀ�´(¿ED!ÁXµ¯�ÉÅÃJD�°�
´(¿Xº6´ ¾ D�µID�ÉGD ± ¬XÀ�»Ê¯�³Å¬X² ± ¬XÇÈµ�D�º�LD�²áÇÈ¯�°\ÁÅÃÓº�ÇHD�¬ÅÇÈ·�¶ ¾ ¿ ± Ç¿áº�ÃÓw¯"ÇÈ¯�¬Æ´wµ ± ÉÅ³i´LD�²á´w¯"µ�D�²X³XÇÈ´ ± ¯�¬�¯�»kw·$w´LD�°C(º6»FD�´¼·
D A ¯�µ(´(�¶SD�½MD�¬.´(³Xº�ÃÓÃÄ·GÃJD�²�´w¯�º� ± ´(³Xº6´ ± ¯�¬�¯�»�³Å¬iµ�D�ÇÈ¯�À�¬ ±ÄÞ D�²G¿ ± À�¿�µ ± d�àË

ãq¿ED�¬ ¾ ¯�µE� ± ¬iÀyº6´á(³XÇ¿�D�ÃJD�½6º6´LD�²FÃJD�½MD�ÃÓÂ¯�»Kµ ± d�à¶ ´(¿SD®¯�¬XÃÄ· Ü ³SD�w´ ± ¯�¬ ±  ¾ ¿ ± ÇÍ¿H¯�»3°�º�¬Æ·fÁ�¯�´LD�¬.´ ± º�Ã
D�½MD�¬.´( ¾�± ÃÓÃ¸´wµ ± À�ÀMD�µ ´(¿ED�ÃÄ¯��ËèÌs¿ED�»hº�ÇÈ´!´(¿Xº6´ ± ´ ¾ º�>´(¿ED�»M¯�º�°¢º�¬X²Â¬i¯�´!¯�¬ED�¯�»Z´(¿ED�¯�´(¿SD�µ]LD�µ ± ¯�³X}ÁXµ¯�ÉÅÃJD�°�
± ²ED�¬.´ ±êé D�²yÉà¯�´(¿yÉND�»M¯�µ�Dáº�¬X²pº6»M´LD�µ4´(¿SDÂÃÄ¯�( ¾ º�4´(¿EDÂ¯�¬ÅÃÄ·Rµº�¬X²i¯�°BÁ0º6µ(´,¯�»�´(¿EDáº�Ç�Ç ± ²ED�¬.´�Ë®Ï�´,´(¿ED�´ ± °7D
¯�»k´(¿SD Ò ¯�Ãä³X°,É ± º,º�Ç�Ç ± ²SD�¬Æ´�¶ » Ï Õ Ï ¾ º��µID�À�³XÃÓº6µÃÄ·eÎ0· ± ¬XÀ,´(¿ED Õ ¿¸³i´w´(ÃJD ¾s± ´(¿á°�º�¬.·�³X¬XÇÈ¯�¬.´wµ(¯�ÃÓÃKD�²�¿Xº Þ º6µÍ²X�î
´(¿ED�»M¯�º�° ¾ º��ï(³Xw´�¯�¬ED,¯�»v´(¿ED�°®Ë

D�»M´LD�¬Z¶ ± µ(¯�¬ ± Ç�º�ÃÓÃÓ·�¶{¯�³Xµ>(³XÇ�ÇHD�(w»h³XÃ�D A ¯�µ(´(>´w¯CD�Ã ± ° ± ¬Xº6´LD�¯�µ>µID�²X³XÇHD�º�Ç�Ç ± ²ED�¬.´(!ÇÈ¯�¬.´wµ ± ÉÅ³X´LD��´w¯�´(¿ED�°�º6µÇÍ¿
´w¯ ¾ º6µ²®¿ ± À�¿ED�µ]µ ± d�àË}ÖYD�µÍÇHD�ÁX´ ± ¯�¬á¯�»k´(¿EDKµ ± d��º�(w¯$Ç ± º6´LD�² ¾s± ´(¿áº�¬Gº�ÇÈ´ ± ½ ± ´¼·�¯�»Ê´LD�¬G²SD�ÇÈµ�D�º�LD��¯Ý½MD�µ�º4ÁGD�µ ± ¯¸²
¯�»è´ ± °7D ¾ ¿ED�¬9¬i¯�ÃÄ¯�(LD��¯¸Ç�Ç�³iµwD�½MD�¬®´(¿i¯�³iÀ�¿®´(¿ED�µ�D�º�ÃZµ ± d�Â¿Xº��¬i¯�´�Ç¿Åº�¬iÀMD�²9º6´sº�ÃäÃÛË>Ì�¿ ± �° ± wÁGD�µÇHD�ÁX´ ± ¯�¬
ÃJD�º�²X�´w¯\µID�²X³XÇ ± ¬iÀ4´(¿ED3½MD�µ(·�»Mº�ÇÈ´w¯�µ�´(¿Xº6´�º6µ�D3ÁXµ�D�½MD�¬.´ ± ¬iÀ\º�Ç�Ç ± ²SD�¬Æ´(�ÉGD�Ç�º�³XLD3´(¿SD�·�º6µ�D�LD9D�¬Gº��¬X¯eÃÓ¯�¬iÀMD�µ
¬ED9D�²ED�²~º�¬X²�º�½6º ± ÃÓº6ÉÅÃJD4´w¯Â´wµº�²SD4¯ Ay¾s± ´(¿®¯�´(¿ED�µK¬ED9D�²X�Ë�Ì�¿ED�µ�D�³XÃÄ´ ± s´(¿Xº6´�µ ± d� ± ¬XÇÈµ�D�º��D��³X¬.´ ± ÃÑºá°�ºPïw¯�µ
ÃÄ¯�("¯$Ç�Ç�³iµ�Ë:Ì�¿ ± 4½ ± Ç ± ¯�³X"ÇÈ·¸Ç�ÃJDG¬ED9D�²Åe´w¯~ÉGDáÉXµ(¯K�MD�¬f´w¯RÁXµ�D�½MD�¬.´�º�Ç�Ç ± ²ED�¬.´(�Ëy«�¬ Õ ÌèÏ�ð~Ö ´LD�µ°��¶>´(¿ED
¾ D�ºN�MD�¬ ± ¬iÀ®¯�»]´(¿ED�(º6»FD�´¼·7ÇÈ¯�¬.´wµ(¯�Ã!(´wµ³XÇÈ´(³iµ�D\¯P½MD�µ,´ ± °�D�¬ED9D�²X3´w¯GÉGD\ÁXµ�D�½MD�¬.´LD�²y¯�µ4²ED�´LD�ÇÈ´LD�²yÉGD�»M¯�µ�D\´(¿ED
ÇÈ¯�¬X² ± ´ ± ¯�¬X�¯$Ç�Ç�³iµ�´(¿Xº6´sÃKD�º�²G´w¯Âº�ÃÄ¯��Ë

Õ ·$w´LD�°B° ± À�µº6´ ± ¯�¬~´w¯ ¾ º6µ²yw´(º6´LD�,¯�» ¿ ± À�¿ED�µKµ ± d� ± �Á�¯�´LD�¬.´ ± º�ÃÓÃÄ·�ÇÈ¯�¬Æ´wµ(¯�ÃäÃÓº6ÉÅÃJDeº�¬X²7²ED�´LD�ÇÈ´(º6ÉÅÃKDe��>\T ó ��Ë
Ì�¿ED�° ± À�µº6´ ± ¯�¬7µID�(³XÃÄ´(K»Mµ(¯�° ¾ D�ºN�MD�¬ ± ¬iÀ�¯�» ´(¿SDÂ(º6»FD�´¼·yÇÈ¯�¬.´wµ(¯�Ã!w´wµÍ³XÇÈ´(³iµ�D�ËÂÌv¯9º�ÇÍ¿ ± D�½MD�Ãäº�w´ ± ¬iÀGµ�D�³XÃÄ´(�¶
w´wµ(¯�¬XÀ�¯�ÁGD�µº6´ ± ¯�¬Xº�Ãi(º6»FD�´¼·7D A ¯�µ(´( º6µ�Ds¬ED9D�²ED�²Â´(¿Xº6´>ÁXµ¯Ý½ ± ²ED�ÁXµ(¯�´LD�ÇÈ´ ± ¯�¬\»Êµ¯�°uº�¬X²�º6ÁXÁÅµ(¯�ÁXµ ± º6´LD�µID�wÁ�¯�¬XLD�
´w¯,´(¿SD�ÇÈ¯�¬.´ ± ¬.³ ± ¬iÀPD�¬.½ ± µ(¯�¬X°7D�¬.´(º�Ã ± ¬iÎ0³ED�¬XÇHD�>º�¬Å²�ÁXµ�D�(³iµ�D�!´(¿Xº6´!´LD�¬X²�´w¯4²SD�À�µº�²ED�º6»OD�´â·�¯Ý½MD�µ�´ ± °7D�º�¬X²
Ç¿Åº�¬iÀMD,´(¿ED�º6»OD�´â·®ÇÈ¯�¬Æ´wµ(¯�Ãkw´wµ³XÇÈ´(³iµID�º�¬X²G´(¿ED�ÉGD�¿XºÝ½ ± ¯�µ�¯�»è´(¿X¯�LD ± ¬ ± ´�Ë

Ì�¿SD7D Ð ÁGD�µ ± D�¬ÅÇHD ± ¬R´(¿ED�¬.³ÅÇ�ÃJD�º6µ�(³iÉÅ°Âº6µ ± ¬EDeÇÈ¯�°�°"³X¬ ± ´â· ± 3º�´LD�(´(º�°7D�¬Æ´4´w¯®´(¿ED\»hº�ÇÈ´�´(¿Xº6´,³XÇ¿7²i·.Ú
¬Xº�° ± Ç� Ç�º�¬áÉGDs¯P½MD�µÇÈ¯�°7D�Ë Ìs¿ED Õ º�c Õ Ï�Ù[XëÁXµ¯�À�µº�° Ih²ED�(ÇÈµ ± ÉGD�² ± ¬�´(¿EDK¬ED Ð ´ Ò ¿Åº6ÁX´LD�µ J>¾ º��D�w´(º6ÉÅÃ ± (¿ED�²
º6»M´LD�µ�´(¿ED�ÃÄ¯�(�¯�»]´(¿ED�Ì�¿iµID�(¿ED�µ ± ¬Ã> a T ò Ë Õ$± ¬XÇHDe´(¿Xº6´3´ ± °�D�¶Ñ¬i¯®(³iÉÅ°Âº6µ ± ¬ED ± ¬~´(¿ED Õ º�c Õ Ï�Ù�X�ÁXµ¯�À�µº�°
¿Xº��ÉGD9D�¬®ÃÓ¯�w´�¶Xº�ÃÄ´(¿i¯�³iÀ�¿9(³XÇ¿9ÃÄ¯�(LD� ¾ D�µ�D,ÇÈ¯�°Â°\¯�¬®ÉGD�»M¯�µ�D Õ º�c Õ Ï�Ù�X ¾ º�zD�(´(º6ÉÅÃ ± (¿SD�²ZË

Ì�¿SD4ÃJD�º�²ED�µÍ ± ¬ Õ º�c Õ Ï�Ù�Xq²ED�(ÇÈµ ± ÉGD�¯�´(¿ED�µKÉGD�¬ED é ´(�ÉND�·�¯�¬Å²9ÁXµID�½MD�¬Æ´ ± ¬XÀ�´(¿ED"ÃÄ¯�(�¯�»>ÇÈµ ± ´ ± Ç�º�Ãvº�(�D�´(�Ë
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c�D�Ç�º�³XLD�´(¿i¯�LD�¯�ÁGD�µº6´ ± ¬iÀ�´(¿EDá³iÉÅ°�º6µ ± ¬ED�3¿Xº�½MDGÇÈ¯�°\Á0ÃJD�´LDáÇÈ¯�¬ é ²ED�¬XÇHD ± ¬y´(¿ED ± µ4(¿ ± ÁÅ�¶k´(¿SD�·pÇ�º�¬p»M¯$Ç�³X
w¯�ÃJD�ÃÓ·G¯�¬R´(¿ED"ÇÈ¯�°�ÁÅÃJD�´ ± ¯�¬~¯�»>´(¿ED ± µK° ± ( ± ¯�¬ÑË�Ì�¿ED0º4Ë Õ ËZ¬.³XÇ�ÃKD�º6µK³iÉÅ°�º6µ ± ¬ED�ÁXµ(¯�À�µÍº�°GÅØeD Ð ÁGD�µ ± D�¬ÅÇHD4¯P½MD�µ
´(¿ED3ÁÅº�(´�¼½ e·MD�º6µsÉND�Ã ± D�]´(¿ED,°4·.´(¿G´(¿Åº6´ ± ¬XÇÈµ�D�º� ± ¬iÀ\(º6»FD�´¼·®¬ED�ÇHD�(º6µ ± ÃÄ·á²ED�ÇÈµ�D�º�LD��w·¸(´LD�°íÁGD�µ(»Ê¯�µÍ°�º�¬XÇHD�Ë
D�½MD�µ�ºe(³Xw´(º ± ¬ED�²ÂÁGD�µ ± ¯¸²Z¶.º"º6»OD�µ�¯�ÁGD�µº6´ ± ¯�¬ ±  ÀMD�¬ED�µº�ÃÓÃÓ·Â°\¯�µ�DeD C Ç ± D�¬.´�Ë*DK¬ED�µ�D�º�w¯�¬ ±  ´(¿Xº6´�w´w¯�ÁXÁ0º6ÀMD�
º�¬X²®²SD�ÃÓº�·$�º6µ�DPD�Ã ± ° ± ¬Xº6´LD�²ÑË

X Ð º�°\Á0ÃJD�sÇ�º�¬Rº�ÃÓw¯�ÉGD,»M¯�³X¬X² ± ¬®ÁXµ ± ½{º6´LD ± ¬X²X³Xw´wµ·�Ë�Ï�>ïw³Åw´�¯�¬ED�D Ð º�°�ÁÅÃJD�¶àÉND�Ç�º�³ÅLD,¯�»>ºá¬.³Å°,ÉGD�µs¯�»
LD�µ ± ¯�³XKº�Ç�Ç ± ²ED�¬.´(�¶{D Õ±U Ï ´wµ ± D�²~´w¯�ÁXµ(¯�¿ ± É ± ´�´(¿SDe³ÅLDe¯�»!Á�¯ ¾ D�µKÁXµ�D�(LD� ¾ ¿ED�µ�D�D�°\ÁÅÃÄ¯P·MD9D�3¿Xº�²R´w¯�ÁÅÃÓº�ÇHD
¯�¬ED�¯�µ É�¯�´(¿á¿Xº�¬X²X ÉGD�¬ED�º6´(¿�´(¿ED�µÍº�°�²X³Xµ ± ¬iÀ3´(¿ED�ÁXµ(¯$²X³XÇÈ´ ± ¯�¬ÂÇÈ·$Ç�ÃJD0� a�ó ��Ë>Ïs»M´LD�µ�½MD�¿ED�°7D�¬.´ ÁXµ¯�´LD�w´(]´(¿Xº6´
´(¿ED�D Ð ÁGD�¬XLD ¾ ¯�³ÅÃÓ²yÉGD�´w¯¸¯�À�µID�º6´ ± ¬7´LD�µ°�4¯�»�µ�D�²X³ÅÇHD�²yÁXµ(¯$²X³XÇÈ´ ± ½ ± ´â·�¶v´(¿SDÂµ�D Ü ³ ± µ�D�°�D�¬Æ´ ¾ º�e²iµ(¯�ÁXÁGD�²Zå
Ö>µID�Ã ± ° ± ¬Åº6µ(·4°\¯�´ ± ¯�¬�w´(³Å² ± D�>(¿X¯ ¾ D�²Â´(¿Xº6´]µ�D�²X³ÅÇHD�²�ÁXµ(¯$²X³XÇÈ´ ± ¯�¬ ¾ ¯�³ÅÃÓ²�µ�D�³XÃÄ´ ± »Zº�ÃÓÃ0ÃÄ¯�º�² ± ¬XÀ,º�¬X²Â³Å¬XÃÄ¯�º�²$Ú
± ¬iÀ ¾ D�µ�De²i¯�¬ED ¾s± ´(¿9´(¿ED"² ± D�¯�³i´�»Êµ¯�°¹³X¬X²SD�µs´(¿ED"µº�°GË Õ ¯�°7D,´ ± °�D4º6»M´LD�µbD Õ±U Ï À�ºÝ½MD\³iÁ9¯�¬~´(¿ED ± ²ED�º$¶
¯�¬ED�°�º�¬¸³i»hº�ÇÈ´(³iµ�D�µ ¾ ¿X¯K³ÅLD�²eÁ�¯ ¾ D�µ}ÁXµ�D�(LD�}²SD�Ç ± ²ED�²Z¶�ÁÅ³Xµ�D�ÃÄ·,º�}º3(º6»FD�´¼·\º�¬X²\¿¸³X°�º�¬ ± ´(º6µ ± º�¬"°7D�º�(³iµID�¶�´w¯
º�Ç�ÇHD�ÁX´�´(¿SD3ÁXµ(¯$²X³XÇÈ´ ± ¯�¬áÁGD�¬Xº�ÃÄ´â·�Ë}«�¬X(´LD�º�²G¯�»vµID�²X³XÇ ± ¬iÀ"ÁXµ(¯$²X³XÇÈ´ ± ¯�¬Z¶i¿i¯ ¾ D�½MD�µ�¶X´(¿EDCD A D�ÇÈ´ ¾ º��´w¯ ± ¬ÅÇÈµ�D�º�LD
ÁXµ(¯$²X³XÇÈ´ ± ¯�¬R»Êµ(¯�°l G´w¯�>\ GÁGD�µÇHD�¬.´�¶YD�½MD�¬:´(¿i¯�³iÀ�¿p´(¿ED�°�º�ÇÍ¿ ± ¬ED�ÇÈ·¸Ç�ÃJD ¾ º�"ÃÄ¯�¬iÀMD�µ�Ë�D�´(¿ED�µ�D Ð º�°�ÁÅÃJD��¯�»
 ± ° ± ÃÓº6µ�D Ð ÁGD�µ ± D�¬XÇHD��Ç�º�¬®ÉGD3»M¯�³X¬X² ± ¬��2�då���æo�N�d�V��>K>K>B��Ë

Ì�¿SD�ÉND�Ã ± D�»X´(¿Xº6´!º6»OD�µ]w·¸(´LD�°�>ÇÈ¯�w´]°\¯�µ�D�¯�µ!´(¿Åº6´>ÉÅ³ ± Ãä² ± ¬iÀsº6»OD�´â· ± ¬e»Êµ¯�° ´(¿ED�ÉGD�À ± ¬X¬ ± ¬iÀ�¬SD�ÇHD�((º6µ ± ÃÓ·
µ�D Ü ³ ± µ�D��³X¬Åº�Ç�ÇHD�ÁX´(º6ÉÅÃJD�ÇÈ¯�°\ÁXµ¯�° ± LD� ¾s± ´(¿4¯�´(¿SD�µ>À�¯�º�ÃÓ ± � ± °\ÁÅÃÄ·�¬i¯�´0ï(³Xw´ ±êé D�²ZËvÌ�¿SD�ÇÈ¯�(´(�¶.Ã ± �MD�º�¬.·¸´(¿ ± ¬iÀ
D�ÃÓLD�¶�²SD�ÁND�¬Å²�¯�¬"´(¿ED�°7D�´(¿i¯$²Xv³ÅLD�²,´w¯3º�ÇÍ¿ ± D�½MD ± ¬XÇÈµ�D�º��D�²4(º6»FD�´¼·�Ë}«�¬"º�¬i¯�´(¿ED�µ ± µ(¯�¬ ± Ç>´ ¾�± w´�¶ ± ¬4´(¿ED]º6´w´LD�°�ÁX´
´w¯Rº�½�¯ ± ²H°�ºN� ± ¬iÀ�´wµº�²ED�¯ A  ¾s± ´(¿pº6»OD�´â·�¶ w·$w´LD�°�eº6µ�Dá¯�»Ê´LD�¬f²ED� ± À�¬ED�²y´w¯R¯�ÁX´ ± ° ±ÄÞ D�° ± ( ± ¯�¬yÀ�¯�º�ÃÓ\º�¬X²
(º6»FD�´¼·G²ED�½ ± ÇHD��º�²X²ED�²áÀ�µ³Å²iÀ ± ¬iÀ�ÃÄ· ¾ ¿ED�¬á´(¿ED3²ED� ± À�¬ ± ]ÇÈ¯�°�ÁÅÃJD�´LD�Ë!Ì�¿ ±  º6ÁÅÁXµ(¯�º�Ç¿Ñ¶Å¿i¯ ¾ D�½MD�µ�¶ ±  ´(¿SD�°\¯�w´
D Ð ÁND�¬Å ± ½MDRº�¬X²qÃJD�º�w´�D A D�ÇÈ´ ± ½MDp´(¿Xº6´GÇÈ¯�³XÃÓ²OÉNDR³XLD�²ÑËuÌ�¿EDRÇÈ¯�w´(Gº6µ�D7°4³ÅÇ¿qÃJD�(�º�¬X² ± ¬O»Mº�ÇÈ´®Ç�º�¬qÉGD
D�Ã ± ° ± ¬Xº6´LD�² ± »s(º6»FD�´¼· ± "ÉÅ³ ± ÃÄ´ ± ¬.´w¯~´(¿SDáw·$w´LD�° ²ED� ± À�¬ë»Êµ(¯�° ´(¿ED�ÉGD�À ± ¬X¬ ± ¬iÀ®µº6´(¿SD�µ\´(¿Xº�¬fº�²X²ED�²ë¯�¬f¯�µ
µ�D�´wµ(¯ é ´w´LD�²yÃÓº6´LD�µ�¶k³Å(³Xº�ÃÓÃÄ· ± ¬~´(¿ED\»Ê¯�µÍ°©¯�» µ�D�²Å³X¬X²Xº�¬XÇÈ·9¯�µPD�ÃÓº6É�¯�µº6´LD\ÁXµ(¯�´LD�ÇÈ´ ± ¯�¬7w·¸(´LD�°��Ë�X!Ã ± ° ± ¬Xº6´ ± ¬XÀ
¯�µ\µ�D�²X³ÅÇ ± ¬iÀ�¿Åº Þ º6µ²X�D�º6µÃÄ· ± ¬f²ED� ± À�¬ë¯�»M´LD�¬fµ�D�(³XÃÄ´( ± ¬ëº7 ± °�ÁÅÃJD�µ4²SD� ± À�¬Z¶ ¾ ¿ ± Ç¿f°�ºÝ·�¶ ± ¬ ± ´(LD�ÃÓ»â¶}É�¯�´(¿
µ�D�²X³ÅÇHD�µ ± d�áº�¬X²®ÇÈ¯�w´(�Ë�Ìs¿ED3µ�D�²X³XÇHD�²®µ ± d��°�ºN�MD� ± ´s°\¯�µ�D,Ã ± �MD�ÃÄ·Â´(¿Åº6´s´(¿ED,° ± ( ± ¯�¬á¯�µ�w·¸(´LD�°bÀ�¯�º�ÃÓ ¾s± ÃÓÃ
ÉGD�º�Ç¿ ± D�½MD�²ZË

Õ ¯�°�D�´ ± °7D� ± ´"´(ºN�MD��ºR² ± (º�(´LD�µ"´w¯[Ô�ÀMD�´\µID�Ã ± À ± ¯�¬X×9ÉÅ³i´ ± ´\(¿i¯�³XÃä²:¬i¯�´\¿XºÝ½MDG´w¯iËpÌ�¿ ± 4ÇÍ¿Xº6ÁX´LD�µ ¾ º�
¾ µ ± ´w´LD�¬Â»M¯�µ�´(¿i¯�LDK°�º�¬Xº6ÀMD�µ ¾ ¿X¯4º6µ�D ¾s± LD�D�¬i¯�³iÀ�¿á´w¯0�¸¬X¯ ¾ ´(¿Xº6´ ± ¬Æ½MD�(´(°7D�¬Æ´ ± ¬á(º6»FD�´¼·�ÁÅº�·$�² ± ½ ± ²ED�¬X²X�¶
D�½MD�¬®ÉGD�»M¯�µ�D3´(¿ ± �»hº�ÇÈ´ ± �ÉXµ(¯�³iÀ�¿.´�¿i¯�°7DSIh³Å(³Xº�ÃÓÃÄ·Â´w¯.¯ÂÃäº6´LD J É.·Gºe´wµº6ÀMD�²X·�Ë

�*�b�
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X!Ç�º6Á ± ¬iÀe»Mµ(¯�°C´(¿ED�æ��Ý�gÙ98;:d�<:�=��K�²��´wµº6Á®µ�D Ü ³ ± µID� ± ²ED�¬Æ´ ± »Ê· ± ¬iÀ"º�¬X²�D�Ã ± ° ± ¬Xº6´ ± ¬iÀ4´(¿ED�w·$w´LD�° ± ÇK»hº�ÇÈ´w¯�µ�ÉGDÈÚ
¿ ± ¬Å²\º�Ç�Ç ± ²ED�¬.´(�Ë Õ ¯�°7D�ÇÈ¯�°�°\¯�¬�µ�D�º�w¯�¬X ¾ ¿.·eº6»OD�´â·�D A ¯�µ´( º6µ�D�¯�»Ê´LD�¬á¬i¯�´]ÇÈ¯�w´�Ú]D A D�ÇÈ´ ± ½MD ¾ D�µ�D ± ²ED�¬.´ ±êé D�²
± ¬ Ò ¿Åº6ÁX´LD�µ�T¸¶ ± ¬ÅÇ�ÃÓ³X² ± ¬XÀiå

æ Õ ³iÁGD�µ é Ç ± º�ÃÛ¶ ± (¯�ÃÓº6´LD�²Z¶�¯�µ ° ± (² ± µID�ÇÈ´LD�²"º6»OD�´â·�D�¬XÀ ± ¬ED9D�µ ± ¬XÀKº�ÇÈ´ ± ½ ± ´ ± D��¶Æ(³XÇÍ¿�º�>wÁGD�¬X² ± ¬iÀK°\¯�w´}¯�»�´(¿EDD A ¯�µ(´�ÁÅµ(¯Ý½ ± ¬iÀ\´(¿ED4w·¸(´LD�° ± �(º6»FD�µº6´(¿ED�µs´(¿Xº�¬9°�ºN� ± ¬iÀ ± ´�(¯iî
æ Õ ´(º6µ(´ ± ¬iÀ\´w¯¸¯ÂÃÓº6´LD�î
æ º� ± ¬XÀ\´LD�Ç¿X¬ ±äÜ ³ED� ± ¬Xº6ÁXÁXµ¯�ÁXµ ± º6´LD�»Ê¯�µs´w¯¸²XºÝ·�ÅØ�ÇÈ¯�°\ÁÅÃJD Ð w·$w´LD�°��º�¬X²G¬ED ¾ ´LD�ÇÍ¿X¬i¯�ÃÄ¯�À�·àî
æ ÙX¯¸Ç�³X ± ¬iÀ\¯�¬XÃÄ·á¯�¬G´(¿ED,´LD�Ç¿X¬ ± Ç�º�ÃZÁÅº6µ(´(�¯�»�´(¿ED�(·¸w´LD�°®îÅº�¬X²
æ Ï�((³Å° ± ¬iÀfw·$w´LD�°�Gº6µ�D7w´(º6´ ± ÇR´(¿Xµ(¯�³iÀ�¿i¯�³i´á´(¿ED ± µGÃ ± »OD�´ ± °�D~º�¬X²q²ED�ÇÈµID�º� ± ¬iÀHº6´w´LD�¬.´ ± ¯�¬�´w¯ (º6»FD�´¼·
²Å³iµ ± ¬iÀ"¯�ÁGD�µº6´ ± ¯�¬X�Ë

Õ º6»FD�´¼·f¬ED9D�²X"´w¯7ÉGD�°�º�¬Xº6ÀMD�²Hº�¬X²Hº6ÁXÁÅµ(¯�ÁXµ ± º6´LD�ÇÈ¯�¬.´wµ(¯�ÃÓ�D�w´(º6ÉÅÃ ± (¿ED�²ZË7Ì�¿SD�°ÂºPï�¯�µ ± ¬iÀ�µID�² ± D�¬.´(4¯�»
D A D�ÇÈ´ ± ½MD4(º6»FD�´¼·®°Âº�¬Xº6ÀMD�°7D�¬.´ ± ¬XÇ�ÃÓ³Å²ED�å
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æ Ò ¯�°�° ± ´(°7D�¬.´�º�¬X²®ÃKD�º�²ED�µ(¿ ± ÁÑî
æ Ï ÇÈ¯�µ(Á�¯�µº6´LD4(º6»OD�´â·�Áà¯�Ã ± ÇÈ·0î
æ P�± d��º ¾ º6µ�D�¬ED�(�º�¬X²®ÇÈ¯�°�°"³X¬ ± Ç�º6´ ± ¯�¬®Ç¿Åº�¬X¬ED�ÃÓ�î
æ Ò ¯�¬Æ´wµ(¯�Ãä�¯�¬®w·$w´LD�°¹° ± À�µº6´ ± ¯�¬�´w¯ ¾ º6µ²~¿ ± À�¿SD�µ�µ ± d�àî
æ Ï w´wµ¯�¬iÀ�ÇÈ¯�µ(Á�¯�µº6´LD,(º6»FD�´¼·®Ç�³ÅÃÄ´(³iµ�D�Ë
æ ÏC(º6»FD�´¼·yÇÈ¯�¬.´wµ(¯�Ã w´wµ³XÇÈ´(³iµID ¾s± ´(¿7º6ÁXÁÅµ(¯�ÁXµ ± º6´LD�º� ± À�¬X°7D�¬.´3¯�»�µ�D�wÁ�¯�¬X ± É ± Ã ± ´â·�¶Zº�³i´(¿i¯�µ ± ´â·�¶èº�¬Å²yº�Ç Ú
ÇÈ¯�³Å¬Æ´(º6É ± Ã ± ´¼·àî

æ Ï (º6»FD�´¼· ± ¬X»Ê¯�µ°Âº6´ ± ¯�¬Gw·$w´LD�°Gî
æ Ò ¯�¬Æ´ ± ¬¸³Xº�Ã ± °�ÁXµ(¯Ý½MD�°�D�¬Æ´sº�¬Å²®ÃJD�º6µ¬ ± ¬iÀiî
æ X ²X³XÇ�º6´ ± ¯�¬Ñ¶i´wµº ± ¬ ± ¬XÀi¶$º�¬Å²®Ç�º6ÁÅº6É ± Ã ± ´¼·á²ED�½MD�ÃÄ¯�ÁÅ°7D�¬.´�î

X!º�ÇÍ¿®¯�»�´(¿ED�LD ± �²ED�(ÇÈµ ± ÉND�²áÉGD�ÃÄ¯ ¾ Ë
¡�¤�£~¢�£¥¡ �_¨(©&¨,®	ª�Õ�ª�©{Ð¸¬SÔ�ÕOÕOÏ�ÐgÕ�ª�©{Ð�¨(©o«���ª�¨(«&ª�Ò�¯×^Ï�¶
Ìv¯�Á�°Âº�¬Xº6ÀMD�°7D�¬.´�ÇÈ¯�¬ÅÇHD�µ¬�º6Éà¯�³X´ (º6»FD�´¼· ± !´(¿SD�°\¯�w´ ± °\Á�¯�µ(´(º�¬.´!»hº�ÇÈ´w¯�µ ± ¬�² ± (ÇÈµ ± ° ± ¬Xº6´ ± ¬XÀ�ÉGD�´ ¾ D9D�¬G(º6»FD
º�¬X²�³Å¬X(º6»FD�ÇÈ¯�°\ÁÅº�¬ ± D�!°�º6´(Ç¿ED�²Â¯�¬�¯�´(¿ED�µ ½{º6µ ± º6ÉÅÃJD��� a T×��Ë}Ì�¿ ± }ÇÈ¯�°�° ± ´(°�D�¬Æ´!°"³Xw´!ÉND�ÀMD�¬¸³ ± ¬ED�¶¸¬i¯�´�ï(³Xw´
º�°�º6´w´LD�µ3¯�»!(ÃÓ¯�À�º�¬ED9D�µ ± ¬iÀiË�X °\ÁÅÃÄ¯P·MD9D�3¬ED9D�²~´w¯á»FD9D�Ãè´(¿ED�· ¾s± ÃÓÃÑÉGD4³iÁXÁ�¯�µ(´LD�² ± »}´(¿ED�·�¿i¯ ¾ ÇÈ¯�¬XÇHD�µ¬~»M¯�µ
(º6»FD�´¼·�Ë]Ï�¬®Ï ± µsÙX¯�µÇHD4w´(³Å²i·Â¯�»}w·$w´LD�°b(º6»FD�´¼·®ÇÈ¯�¬ÅÇ�ÃÓ³X²ED�²Zå

Ï ± µ!ÙX¯�µÇHD�´w¯�Áá°�º�¬Xº6ÀMD�°7D�¬.´�(³iÁXÁ�¯�µ(´�¯�»Zw·$w´LD�°'(º6»FD�´¼·�¿Åº�!¬i¯�´>À�¯�¬SD�³X¬X¬X¯�´ ± ÇHD�²\É¸·eÇÈ¯�¬.´wµº�Ç Ú
´w¯�µÍ�Ë!Ì�¿ED�·á¬i¯ ¾ �D9D�°b°\¯�µ�DK´(¿Xº�¬ ¾s± ÃÓÃ ± ¬iÀ,´w¯ ± ¬XÇ�ÃÓ³X²SD�w·$w´LD�°b(º6»FD�´¼·á´(º�d�$�¶Å¬i¯�´�º��Ô ¾�± ¬X²i¯ ¾
²Xµ�D�( ± ¬XÀ�×4É0³i´�º�sº�°�D�º�¬ ± ¬iÀ�»h³XÃ�º�ÇÈ´ ± ½ ± ´¼·³�°T ô ¶iÁÑËo PÚ >K>���Ë

Ït°�º�¬Xº6ÀMD�µ\ÅØ�¯�ÁND�¬Gº�¬Å²G ± ¬XÇHD�µ�DKÇÈ¯�¬XÇHD�µ¬®»Ê¯�µ�(º6»FD�´¼· ± ¬�D�½MD�µ(·$²XºÝ·�²SD�º�Ã ± ¬iÀ� ¾s± ´(¿�D�°\Á0ÃÄ¯Ý·MD9D��º�¬Å²GÇÈ¯�¬$Ú
´wµº�ÇÈ´w¯�µKÇ�º�¬~¿Xº�½MDeºÂ°ÂºPï�¯�µ ± °\ÁÅº�ÇÈ´s¯�¬9´(¿ED4µ�D�ÇHD�ÁX´ ± ¯�¬�À ± ½MD�¬�´w¯�(º6»FD�´¼·.Ú�µ�D�ÃÓº6´LD�²Rº�ÇÈ´ ± ½ ± ´ ± D�0��>\  ó ��Ë Õ ´(³X² ± D�
¿XºÝ½MDe¿i¯ ¾ ¬~´(¿Xº6´K´w¯�Á7°�º�¬Xº6ÀMD�°�D�¬Æ´�ÅØ�³iÁXÁ�¯�µ(´�»M¯�µ3º�¬X²~ÁÅº6µ(´ ± Ç ± Á0º6´ ± ¯�¬ ± ¬9(º6»FD�´¼·�D A ¯�µ´(K´w¯áÉGD4´(¿ED\°\¯�w´
D A D�ÇÈ´ ± ½MD ¾ º�·H´w¯pÇÈ¯�¬.´wµ(¯�Ã�º�¬X²fµ�D�²X³XÇHD�º�Ç�Ç ± ²ED�¬.´(Ê� õKa ��Ë Õ ³iÁXÁ�¯�µ(´"»Ê¯�µá(º6»OD�´â· ± �(¿i¯ ¾ ¬HÉ¸·:ÁGD�µ(¯�¬Xº�Ã ± ¬$Ú
½�¯�ÃÄ½MD�°7D�¬.´�¶ZÉ¸·9º�( ± À�¬ ± ¬iÀ�Ç�º6Á0º6ÉÅÃJD"ÁND�¯�Á0ÃJD4º�¬X²�À ± ½ ± ¬iÀ�´(¿ED�°©º6ÁXÁXµ(¯�ÁXµ ± º6´LD,¯�É$ïLD�ÇÈ´ ± ½MD�3º�¬X²�µ�D�w¯�³XµÇHD��¶�É.·
D�w´(º6ÉÅÃ ± (¿ ± ¬XÀ�ÇÈ¯�°\ÁXµ�D�¿ED�¬Å ± ½MD!¯�µÀ�º�¬ ±ÄÞ º6´ ± ¯�¬Xº�Ã¸(º6»FD�´¼·"ÇÈ¯�¬Æ´wµ(¯�Ã$w´wµÍ³XÇÈ´(³iµ�D��¶6º�¬X²4É.·3µID�wÁ�¯�¬X² ± ¬iÀ�´w¯ ± ¬ ± ´ ± º6´ ± ½MD�
É¸·�¯�´(¿ED�µÍ�Ë
¡�¤�£~¢�£´¢ ¬SÔ	Òg¶�Ô�Òg¨2ÐNª é[¨,Ó
ª�Ð\ß#¦0Ô�§¥Ï ÖÝß
ÏtÁ�¯�Ã ± ÇÈ· ± �º ¾ µ ± ´w´LD�¬®w´(º6´LD�°7D�¬.´s¯�»�´(¿ED ¾�± (²i¯�°G¶ ± ¬.´LD�¬.´ ± ¯�¬X�¶XÁ0¿ ± ÃÄ¯�w¯�Á0¿Æ·�¶�D Ð ÁND�µ ± D�¬XÇHD�¶Xº�¬X²GÉGD�Ã ± D�»k¯�»}º�¬
¯�µ(À�º�¬ ±ÓÞ º6´ ± ¯�¬(ÅØ}LD�¬i¯�µ}°�º�¬Åº6ÀMD�µ�´(¿Xº6´}w´(º6´LD��´(¿ED�À�¯�º�ÃÓ�»M¯�µ�´(¿ED�¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬eº�¬X²"À�³ ± ²ED�è´(¿ED ± µ�º6´w´(º ± ¬X°7D�¬.´
� õKa ��Ë�Ì�¿ED�ÇÈ¯�µ(Á�¯�µº6´LD�(º6»OD�´â·,Á�¯�Ã ± ÇÈ·KÁXµ¯Ý½ ± ²ED�pD�°�ÁÅÃÄ¯Ý·MD9D� ¾�± ´(¿,º�Ç�ÃJD�º6µ�¶�(¿Xº6µID�²,½ ±  ± ¯�¬,¯�»X´(¿ED]¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬(ÅØ
(º6»FD�´¼·�À�¯�º�ÃÓ9º�¬X²�½6º�ÃÓ³ED�®º�¬X²�ºFw´wµº6´LD�À�·�´w¯Fº�ÇÍ¿ ± D�½MDp´(¿SD�°GËí«â´�²i¯¸Ç�³Å°7D�¬Æ´(9º�¬X²�(¿i¯ ¾ ®°�º�¬Xº6ÀMD�µ ± º�Ã
ÁXµ ± ¯�µ ± ´ ± D� ¾ ¿ED�µID�(º6»OD�´â· ±  ± ¬.½�¯�ÃÄ½MD�²ZË

Ì�¿SDÂº�³i´(¿i¯�µ"¿Xº�,»M¯�³X¬X²pÇÈ¯�°\ÁÅº�¬ ± D�,´(¿Xº6´�ï(³Xw´ ± »Ê·R¬i¯�´4¿Åº�½ ± ¬iÀ9º®º6»OD�´â·yÁ�¯�Ã ± ÇÈ·~¯�¬y´(¿ED�À�µ(¯�³X¬X²X�´(¿Xº6´
Ô�D�½MD�µ(·�¯�¬ED��$¬i¯ ¾ �(º6»FD�´¼· ±  ± °�Áà¯�µ´(º�¬Æ´ ± ¬�¯�³iµ�ÉÅ³X ± ¬SD�(�ËØ×�ã�¿ ± ÃJD�(º6»FD�´¼·á°�º�·áLD9D�° ± °\Á�¯�µ(´(º�¬.´!»M¯�µ�º"ÁÅº6µwÚ
´ ± Ç�³XÃäº6µ>ÉÅ³X ± ¬ED�(�¶�°�º�¬Åº6ÀMD�°7D�¬Æ´]µ�D�°�º ± ¬ ± ¬iÀ�°"³i´LDs¯�¬Â´(¿ED ± µ>Á�¯�Ã ± ÇÈ·"ÇÈ¯�¬.½MD�·¸]´(¿ED ± °\ÁXµID�( ± ¯�¬"´(¿Xº6´ ´wµº�²ED�¯ A 
º6µ�Dáº�Ç�ÇHD�ÁX´(º6ÉÅÃJD ¾ ¿ED�¬yº6»OD�´â·pLD9D�°�4´w¯�ÇÈ¯�¬$Î ± ÇÈ´ ¾s± ´(¿7¯�´(¿ED�µ"À�¯�º�ÃÓ�Ë®Ì�¿ED�(º6»OD�´â·yÁ�¯�Ã ± ÇÈ·�ÁXµ(¯Ý½ ± ²ED�4º ¾ º�·
»M¯�µK°Âº�¬Xº6ÀMD�°7D�¬.´�´w¯GÇ�ÃJD�º6µÃÄ·9²SD é ¬ED"´(¿EDeÁXµ ± ¯�µ ± ´¼·GÉGD�´ ¾ D9D�¬7ÇÈ¯�¬$Î ± ÇÈ´ ± ¬iÀ�À�¯�º�ÃäK´(¿ED�·\D Ð ÁGD�ÇÈ´�´w¯�ÉGDe³XLD�² ± ¬
²ED�Ç ±  ± ¯�¬G°�ºN� ± ¬iÀiË Ìs¿ED�(º6»FD�´¼·®Á�¯�Ã ± ÇÈ·á(¿i¯�³XÃä²G²ED é ¬ED3´(¿ED,µ�D�ÃÓº6´ ± ¯�¬X¿ ± Á�¯�»}(º6»OD�´â·G´w¯Â¯�´(¿ED�µ�¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Xº�Ã
À�¯�º�ÃÓ�º�¬Å²:ÁÅµ(¯Ý½ ± ²EDá´(¿ED®(ÇÈ¯�ÁGD�»Ê¯�µ�² ± (ÇÈµ�D�´ ± ¯�¬Ñ¶ ± ¬ ± ´ ± º6´ ± ½MD�¶>º�¬X²9ïw³X²XÀ�°7D�¬Æ´ ± ¬f²ED�Ç ± ² ± ¬iÀ ¾ ¿Xº6´\(¿i¯�³XÃä²:ÉGD
²i¯�¬ED ± ¬GwÁGD�Ç ±êé ÇK ± ´(³Xº6´ ± ¯�¬X�Ë
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Õ º6»FD�´¼·pÁà¯�Ã ± ÇÈ·7(¿i¯�³XÃÓ²yÉND�ÉXµ(¯K�MD�¬ ± ¬.´w¯�´ ¾ ¯~ÁÅº6µ(´(�Ë~Ì�¿ED é µw´ ± ,º~(¿i¯�µ(´"º�¬X²:ÇÈ¯�¬ÅÇ ± LD�w´(º6´LD�°7D�¬.´"¯�»
´(¿ED�(º6»FD�´¼·7½6º�ÃÓ³ED�K¯�»]´(¿ED�ÇÈ¯�µ(Á�¯�µº6´ ± ¯�¬yº�¬X² ¾ ¿Xº6´ ± 2D Ð ÁGD�ÇÈ´LD�²y»Mµ(¯�°�D�°\Á0ÃÄ¯Ý·MD9D� ¾s± ´(¿Rµ�D�wÁGD�ÇÈ´3´w¯9º6»OD�´â·�Ë
HeD�´(º ± ÃÓ�º6É�¯�³i´�¿X¯ ¾ ´(¿SD3Áà¯�Ã ± ÇÈ· ¾s± ÃÓÃàÉND ± °\ÁÅÃJD�°7D�¬.´LD�²�(¿i¯�³XÃä²�ÉND��D�ÁÅº6µº6´LD�² ± ¬.´w¯�¯�´(¿ED�µ�²i¯¸Ç�³Å°7D�¬Æ´(�Ë

Ï�ÇÈ¯�°\ÁÅÃJD�´LD�º6»OD�´â·"Á�¯�Ã ± ÇÈ·�ÇÈ¯�¬Æ´(º ± ¬Å>(³XÇÍ¿e´(¿ ± ¬iÀ�}º�}´(¿SD]À�¯�º�Ãä}¯�»0´(¿SD�(º6»OD�´â·4ÁÅµ(¯�À�µº�°Gî¸º3LD�´}¯�»àÇÈµ ± ´LD�µ ± º
»M¯�µ]º�(�D�( ± ¬iÀ"´(¿EDK(¿i¯�µ(´�Ú�º�¬X²áÃÄ¯�¬iÀ6Ú�´LD�µ°C(³XÇ�ÇHD� ¯�»k´(¿Xº6´ ÁÅµ(¯�À�µº�° ¾s± ´(¿Âµ�D�wÁGD�ÇÈ´ ´w¯"´(¿ED�À�¯�º�ÃÓ�îi´(¿ED�½6º�ÃÓ³ED�
´w¯\ÉGD�³ÅLD�² ± ¬Â´wµÍº�²ED�¯ A ²SD�Ç ±  ± ¯�¬X�î¸º�¬X²�ºeÇ�ÃJD�º6µ�w´(º6´LD�°�D�¬Æ´�¯�»vµ�D�wÁ�¯�¬X ± É ± Ã ± ´ ± D��¶�º�³i´(¿i¯�µ ± ´¼·�¶iº�Ç�ÇÈ¯�³X¬.´(º6É ± Ã ± ´â·�¶
º�¬X²R(ÇÈ¯�ÁGD�Ë�Ì�¿ED4Á�¯�Ã ± ÇÈ·®(¿i¯�³ÅÃÓ²9ÉGD�D Ð ÁÅÃ ± Ç ± ´�º�¬Å²~(´(º6´LD ± ¬~Ç�ÃKD�º6µKº�¬Å²~³Å¬X²ED�µw´(º�¬Å²Xº6ÉÅÃJD,Ãäº�¬iÀ�³Xº6ÀMD ¾ ¿Xº6´ ± 
D Ð ÁND�ÇÈ´LD�²Ñ¶à¬i¯�´�ºÂLD�´�¯�»>ÃÄ¯�»M´¼·GÀ�¯�º�ÃÓ�´(¿Xº6´KÇ�º�¬X¬i¯�´�ÉND,¯�ÁND�µÍº6´ ± ¯�¬Xº�Ã ±ÄÞ D�²ÑË�Ï�¬|D Ð º�°\Á0ÃJD,w¯�°7D�´ ± °7D�s»M¯�³X¬X² ± 
º®Á�¯�Ã ± ÇÈ·�»M¯�µ�D�°\Á0ÃÄ¯Ý·MD9D�4´w¯�Ô�ÉGDÂ° ± ¬X²i»h³XÃè¯�» ¾ D�ºN�y ± À�¬Xº�ÃÓ(×$å"Ì�¿ ± �Áà¯�Ã ± ÇÈ·�ÁÅµ(¯Ý½ ± ²ED��¬X¯�³XLD�»h³XÃ}À�³ ± ²Xº�¬XÇHD
¯�¬ ¾ ¿Xº6´�´w¯\²i¯×�OÉ�¯�´(¿fÔw° ± ¬Å²i»M³ÅÃÓ×,º�¬X²fÔ ¾ D�ºN�á ± À�¬Xº�ÃÓ(×"º6µ�D3³X¬X²SD é ¬ED�²áº�¬X²�³X¬X²ED é ¬Åº6ÉÅÃJD�Ë�Ï�¬Gº�ÃÄ´LD�µÍ¬Xº6´ ± ½MD
° ± À�¿.´�ÉGDqÔ�«�»"·�¯�³[LD9Dyw¯�°7D�´(¿ ± ¬iÀf´(¿Xº6´G·�¯�³�´(¿ ± ¬�� ± �³X¬Å(º6»OD�¶�·�¯�³[º6µ�D7µID�wÁ�¯�¬X ± ÉÅÃKD9»M¯�µGµ�D�Á�¯�µ(´ ± ¬iÀ ± ´
± °�°�D�² ± º6´LD�ÃÄ·�ËØ×�«�¬Fº�²X² ± ´ ± ¯�¬Ñ¶_D�°\Á0ÃÄ¯Ý·MD9D�á¬ED9D�² ´w¯:ÉGDG´wµº ± ¬ED�²F¯�¬ ´(¿ED9¿Åº Þ º6µ²X ± ¬H´(¿ED9ÁÅµ(¯¸ÇHD�LD��´(¿ED�·
ÇÈ¯�¬.´wµ(¯�Ãkº�¬X² ¾ ¿Xº6´�´w¯ÂÃÄ¯¸¯K�á»Ê¯�µ�Ë

Õ$± °\ÁÅÃÄ·�¿XºÝ½ ± ¬iÀ3º3(º6»OD�´â·eÁà¯�Ã ± ÇÈ· ± }¬i¯�´�D�¬X¯�³iÀ�¿ZËYX!°\Á0ÃÄ¯Ý·MD9D�>¬SD9D�²e´w¯�ÉGD�Ã ± D�½MD�´(¿ED�(º6»FD�´¼·eÁ�¯�Ã ± ÇÈ·�µ�DÈÎ D�ÇÈ´(
´wµ³ED�ÇÈ¯�°�° ± ´(°7D�¬Æ´�É¸·4°�º�¬Åº6ÀMD�°7D�¬Æ´�Ë}Ì�¿SD ¯�¬XÃÓ· ¾ ºÝ·,´(¿ ± èÇÈ¯�°Â° ± ´(°7D�¬.´}Ç�º�¬eÉND_D A D�ÇÈ´ ± ½MD�ÃÄ·"ÇÈ¯�°Â°4³X¬ ± Ç�º6´LD�²
± "´(¿iµ(¯�³XÀ�¿:º�ÇÈ´ ± ¯�¬ÅeÉ.·p°Âº�¬Xº6ÀMD�°7D�¬.´\´(¿Xº6´\²ED�°\¯�¬Xw´wµÍº6´LDá´(¿Åº6´eÇÈ¯�°Â° ± ´(°7D�¬.´�Ë¸X!°�ÁÅÃÄ¯Ý·MD9D�\¬SD9D�²:´w¯R»FD9D�Ã
´(¿ED�· ¾s± ÃÓÃ$ÉGDs(³iÁXÁ�¯�µ(´LD�²�É.·�°�º�¬Åº6ÀMD�°7D�¬Æ´ ¾ ¿ED�¬Â´(¿ED�·�°�ºN�MD�µ�D�º�w¯�¬Xº6É0ÃJD�²ED�Ç ±  ± ¯�¬X ± ¬�»hº�½�¯�µ�¯�»Ñ(º6»FD�´¼·�¯P½MD�µ
º�ÃÄ´LD�µ¬Åº6´ ± ½MD�À�¯�º�ÃÓ�Ë}«�¬XÇHD�¬.´ ± ½MD�>º�¬X²eµ�D ¾ º6µ²�(´wµ³XÇÈ´(³iµ�D�}°"³Xw´�D�¬ÅÇÈ¯�³iµº6ÀMD�´(¿ED�ÁÅµ(¯�ÁGD�µ�¿Åº�¬X²XÃ ± ¬XÀs¯�»à´wµº�²ED�¯ A 
ÉGD�´ ¾ D9D�¬9(º6»FD�´¼·®º�¬Å²G¯�´(¿ED�µsÀ�¯�º�Ãä�Ë » ¯�´�¯�¬XÃÄ·á´(¿ED�»M¯�µ°�º�Ã�µID ¾ º6µ²Å�º�¬X²Gµ³ÅÃJD��ÉÅ³i´�º�ÃÓ(¯�´(¿ED ± ¬X»Ê¯�µ°Âº�Ã0µÍ³XÃJD�
Ihw¯$Ç ± º�ÃÑÁÅµ(¯¸ÇHD�LD� J ¯�»}´(¿SD�¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Xº�ÃvÇ�³ÅÃÄ´(³iµ�D�°"³Xw´�(³iÁXÁ�¯�µ(´�´(¿ED4¯Ý½MD�µº�ÃäÃv(º6»FD�´¼·GÁ�¯�Ã ± ÇÈ·�Ë�ÏtÁXµÍº�ÇÈ´ ± Ç�º�Ã
´LD�w´ ±  ¾ ¿ED�´(¿ED�µTD�°\ÁÅÃÄ¯P·MD9D�èÉND�Ã ± D�½MD!´(¿ED�· ¾�± ÃÓÃ�ÉGD ³iÁXÁ�¯�µ(´LD�²�É¸·3´(¿ED�ÇÈ¯�°\ÁÅº�¬.·,°�º�¬Xº6ÀMD�°�D�¬Æ´ ± »$´(¿ED�·,ÇÍ¿i¯¸¯�LD
(º6»FD�´¼·G¯P½MD�µs´(¿ED,²SD�°�º�¬X²X�¯�»�ÁXµ(¯$²X³XÇÈ´ ± ¯�¬W��> ó�ò ��Ë

Ìv¯�D�¬XÇÈ¯�³iµÍº6ÀMD�ÁXµ(¯�ÁGD�µ�²ED�Ç ±  ± ¯�¬G°�ºN� ± ¬iÀi¶i´(¿EDKÎ¡D Ði± É ± Ã ± ´¼·\´w¯�µID�wÁ�¯�¬X²á´w¯Â(º6»FD�´¼·�ÁXµ(¯�ÉÅÃKD�°��¬ED9D�²X�´w¯�ÉGD
ÉÅ³ ± ÃÄ´ ± ¬Æ´w¯Â´(¿ED,¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Xº�ÃkÁXµ(¯$ÇHD�²X³iµ�D��Ë Õ Ç¿SD�²X³XÃJD��¶i»M¯�µwD Ð º�°\ÁÅÃKD�¶0(¿i¯�³ÅÃÓ²�ÉGD�º�²Xº6ÁX´(º6ÉÅÃJD,´w¯�º�ÃÓÃÄ¯ ¾ »M¯�µ
³X¬XÇHD�µ´(º ± ¬Æ´ ± D�!º�¬X²�Á�¯�( ± É ± Ã ± ´ ± D�v¯�»Ñ²ED�ÃÓºÝ·�²X³EDs´w¯"ÃJD�À ± ´ ± °Âº6´LD�(º6»FD�´¼·ÂÇÈ¯�¬ÅÇHD�µ¬X]º�¬X²ÂÁÅµ(¯¸²Å³XÇÈ´ ± ¯�¬\À�¯�º�ÃÓ]°"³Xw´
ÉGD3µ�D�º�w¯�¬Xº6É0ÃJD�Ë

Ù ± ¬Xº�ÃäÃÄ·�¶Å¬i¯�´�¯�¬XÃÄ·G°4³Åw´�º�(º6»OD�´â·®Á�¯�Ã ± ÇÈ·áÉGD,²ED é ¬ED�²Ñ¶ ± ´�°"³Xw´sÉND"² ± (�D�° ± ¬Xº6´LD�²Gº�¬X²�»M¯�ÃÓÃÄ¯ ¾ D�²ZË�ð~º�¬$Ú
º6ÀMD�°7D�¬.´,¬ED9D�²X�´w¯�D�¬X³iµ�De´(¿Xº6´3(º6»FD�´¼·Rµ�D�ÇHD ± ½MD�3º6ÁXÁÅµ(¯�ÁXµ ± º6´LDeº6´w´LD�¬.´ ± ¯�¬ ± ¬~²ED�Ç ±  ± ¯�¬R°�ºN� ± ¬iÀiË,ÙED9D�²iÉ0º�ÇE�
Ç¿Åº�¬X¬ED�ÃÓ>°"³Xw´}ÉGD�D�w´(º6ÉÅÃ ± (¿ED�²\º�¬X²eÁÅµ(¯�À�µ�D�( ± ¬\º�Ç¿ ± D�½ ± ¬iÀ3´(¿SD�À�¯�º�ÃÓ!(¿X¯�³XÃÓ²"ÉGD�°\¯�¬ ± ´w¯�µ�D�²\º�¬Å² ± °\ÁXµ¯Ý½MDÈÚ
°7D�¬.´( ± ²SD�¬Æ´ ±êé D�²Z¶.ÁÅµ ± ¯�µ ± ´ ±ÓÞ D�²Z¶iº�¬X² ± °\ÁÅÃKD�°7D�¬Æ´LD�²ÑË
¡�¤�£~¢�£´¤ ¬SÔ�ÕOÕãÎ^©oÏ¥Ö±¨2ÐgÏ�Ô{©�¨(©o«Ñè³Ï¥¯v¢�Í�£L¨,Ògª�©&ª�¯×¯
Ï ¾ º6µ�D�¬SD�(�¯�»�´(¿ED®µ ± d� ± ¬f´(¿SD®ÇÈ¯�¬Æ´wµ(¯�ÃäÃJD�²HÁXµ(¯$ÇHD�( ± \ºy°�ºPïw¯�µÂÇÈ¯�°\Á�¯�¬ED�¬.´�¯�»3(º6»OD�´â·ÆÚ�µID�ÃÓº6´LD�²F²ED�Ç ±  ± ¯�¬
°�ºN� ± ¬iÀ:É.·FÇÈ¯�¬.´wµ(¯�ÃÓÃKD�µ�Ë Ì�¿ED�ÁXµ(¯�ÉÅÃJD�° ± �´(¿Xº6´áµ ± d�à¶ ¾ ¿ED�¬�²ED é ¬ED�²�º�á´(¿ED7LD�½MD�µ ± ´â· ¯�»4ºëÃÄ¯�(�D�½MD�¬.´
ÇÈ¯�°4É ± ¬ED�² ¾�± ´(¿ ± ´(�Ã ± �MD�Ã ± ¿i¯¸¯$²Z¶ ± �¬i¯�´,Ç�º�ÃäÇ�³XÃÓº6ÉÅÃJD\¯�µ?�¸¬i¯ ¾ º6É0ÃJD�Ë�«�´�Ç�º�¬:¯�¬XÃÄ·~ÉND7D�(´ ± °�º6´LD�²y»Mµ(¯�°çº9LD�´
¯�»�½6º6µ ± º6ÉÅÃKD��¶}w¯�°7D�¯�» ¾ ¿ ± Ç¿ë°�º�·:ÉNDá³X¬��$¬i¯ ¾ ¬Z¶�¯�µ"´(¿SD ± ¬X»Ê¯�µ°Âº6´ ± ¯�¬p´w¯¤D�½6º�ÃÓ³Xº6´LD�Ã ± �MD�Ã ± ¿i¯.¯$²7¯�»�´(¿SD�LD
½6º6µ ± º6ÉÅÃJD�,°�º�·RÉGD�ÃÓº�ÇE� ± ¬iÀ9¯�µ ± ¬XÇÈ¯�µµ�D�ÇÈ´�ËSc�³i´"²ED�Ç ±  ± ¯�¬Å3¬ED9D�²y´w¯®ÉGDÂ°Âº�²ED�ÉÅº�LD�²y¯�¬y´(¿ ± ,³X¬��$¬i¯ ¾ º6ÉÅÃJD
ÁXµ(¯�ÁGD�µ(´â·�Ë

«�¬9´(¿SDeº6É0LD�¬XÇHD"¯�»!º�Ç�Ç�³iµº6´LD ± ¬X»Ê¯�µ°Âº6´ ± ¯�¬9º6É�¯�³i´�´(¿EDew´(º6´LD\¯�»>´(¿ED"ÁXµ(¯$ÇHD�(�¶àµ ± d�GÁGD�µÇHD�ÁÅ´ ± ¯�¬�°Âº�·9ÉGD
µ�DÈÚ]D�½6º�ÃÓ³Xº6´LD�²�²i¯ ¾ ¬ ¾ º6µ²áº�]´ ± °7DsÁ0º�(LD� ¾s± ´(¿i¯�³i´]º�¬�º�Ç�Ç ± ²ED�¬Æ´�Ë!«�¬Â»Mº�ÇÈ´�¶$µ ± E�\ÁXµ(¯�ÉÅº6ÉÅÃÓ·"¿Xº�]¬i¯�´�Ç¿Xº�¬XÀMD�²Z¶
¯�¬XÃÄ·7¯�³Xµ4ÁGD�µÇHD�ÁX´ ± ¯�¬y¯�» ± ´�Ë�«�¬:´(¿ ± ,´wµº6ÁÑ¶}µ ± d� ± ,º�(³X°7D�²:´w¯~ÉGD�µIDÈÎ¡D�ÇÈ´LD�²fÉ.·yº~ÃÓº�Ç �y¯�»sº�Ç�Ç ± ²ED�¬.´("¯�µ
± ¬XÇ ± ²ED�¬Æ´(�º�¬Å²®¬i¯�´�É¸·�´(¿ED4w´(º6´LD,¯�»è´(¿ED,(º6»FD�´¼·GÇÈ¯�¬.´wµ(¯�Ãk(´wµ³XÇÈ´(³iµ�D�Ë

ãq¿ED�¬ Õ ÌvÏ�ð~Ö ±  ³XLD�²�º�!´(¿ED�»Ê¯�³Å¬X²Xº6´ ± ¯�¬\¯�»Z´(¿SD�(º6»FD�´¼·�ÁÅµ(¯�À�µº�°G¶¸(º6»OD�´â·Âº�¬X²Âµ ± d�eº6µ�D�º,»M³Å¬XÇÈ´ ± ¯�¬�¯�»
´(¿ED2D A D�ÇÈ´ ± ½MD�¬ED�(�¯�»v´(¿ED3ÇÈ¯�¬Æ´wµ(¯�Ãä�´w¯�D�¬X»Ê¯�µÇHD3(º6»FD3w·$w´LD�°¢ÉND�¿Åº�½ ± ¯�µ�¶ ± Ë�D�ËÄ¶$´(¿ED3(º6»FD�´¼·�ÇÈ¯�¬Åw´wµº ± ¬.´(�º�¬X²á´(¿ED
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ÇÈ¯�¬.´wµ(¯�Ã}w´wµ³XÇÈ´(³Xµ�D4³X�D�²9´w¯�D�¬i»M¯�µÇHDe´(¿i¯�LDeÇÈ¯�¬Xw´wµº ± ¬Æ´(�Ë3Öè¯¸¯�µ�°�º�¬Xº6ÀMD�°7D�¬.´3²ED�Ç ±  ± ¯�¬~°�ºN� ± ¬iÀ�µ�D�ÃÓº6´LD�²~´w¯
º�Ç�Ç ± ²ED�¬.´(�¶¸»Ê¯�µ_D Ð º�°�ÁÅÃJD�¶ ± >ÇÈ¯�°�°\¯�¬XÃÓ·"µID�ÃÓº6´LD�²�´w¯ ± ¬Xº�²ED Ü ³Xº6´LD�»FD9D�²iÉÅº�Ç ��º�¬X² ± ¬Åº�Ç�Ç�³iµº6´LD�ÁXµ¯¸ÇHD�( °\¯$²ED�ÃÓ�Ë
Ï�"³XÇ¿Z¶!µ ± d� ± "Á�¯�´LD�¬.´ ± º�ÃÓÃÄ·³�$¬i¯ ¾ º6ÉÅÃJD�º�¬X²f¬i¯�´\w¯�°7DGº�°\¯�µÁÅ¿i¯�³X"ÁXµ(¯�ÁGD�µ(´â·y²ED�¬i¯�´LD�²fÉ¸·yÁXµ(¯�É0º6É ± Ã ± ´â·
D�w´ ± °Âº6´LD��Ë

ãq¿ ± ÃJD�ÃÓº�ÇE��¯�»vº�Ç�Ç ± ²ED�¬.´(]ÇÈ¯�³ÅÃÓ²�µ�DÈÎ D�ÇÈ´]º"w´wµ(¯�¬iÀe(º6»FD�´¼·ÂÇÈ¯�¬.´wµ(¯�Ã�w´wµ³ÅÇÈ´(³iµ�D�¶ ± ´ °�ºÝ·Âº�ÃÓw¯" ± °\Á0ÃÄ·4µIDÈÎ¡D�ÇÈ´
²ED�ÃÓºÝ·¸eÉGD�´ ¾ D9D�¬f´(¿ED�µ�D�Ãäº Ð º6´ ± ¯�¬ë¯�»�´(¿EDGÇÈ¯�¬Æ´wµ(¯�Ãä\º�¬X²f¬ED�À�º6´ ± ½MD®ÇÈ¯�¬XLD Ü ³ED�¬XÇHD��ËpÌ�¿ED�²ED�ÃÓºÝ·¸�D�¬XÇÈ¯�³Xµº6ÀMD
µ�D�ÃÓº Ð º6´ ± ¯�¬p¯�»�°\¯�µ�DÂÇÈ¯�¬.´wµ(¯�ÃÓ�¶ ¾ ¿ ± Ç¿y´(¿SD�¬pÃJD�º�²X�´w¯~º�Ç�Ç ± ²SD�¬Æ´(�ËGÌ�¿SD�ÉÅº� ± ÇeÁÅµ(¯�ÉÅÃJD�° ±  ± ¬Xº�Ç�Ç�³Xµº6´LD�µ ± E�
ÁGD�µÇHD�ÁX´ ± ¯�¬�º�¬X²áÇ�º�ÃÓÇ�³XÃÓº6´ ± ¬XÀ,µ ± E�e³Å ± ¬iÀ�´(¿SD ¾ µ¯�¬iÀ,»hº�ÇÈ´w¯�µ�Ë!Ìs¿ ± >ÁÅµ(¯¸ÇHD� ±  ÉGD�¿ ± ¬X²e´(¿SD�»Mµ�D Ü ³ED�¬Æ´(ÃÓ·�³XLD�²
ÉÅ³i´4µº6µ�D�ÃÄ·7²ED é ¬ED�²pÃÓº6ÉGD�Ã!¯�»�ÔwÇÈ¯�°\ÁÅÃÓº�ÇHD�¬XÇÈ·�ËØ× Ò ¯�°�ÁÅÃÓº�ÇHD�¬XÇÈ·7µ�D�³XÃÄ´(�»Mµ(¯�° ± ¬Xº�Ç�Ç�³iµÍº6´LDÂÁXµ(¯$ÇHD�("°\¯$²ED�ÃÓ
º�¬X²Gµ ± d��º ¾ º6µID�¬ED�(�Ë

P�± d�RÁGD�µÇHD�ÁX´ ± ¯�¬ ± ,² ± µID�ÇÈ´(ÃÄ·�µID�ÃÓº6´LD�²y´w¯�Ù �<=�=0Û±}�|�Ù �K��|��N}7º�¬X²�å\� � Ü¦¥E�½ÙH8PË®Ìs¿EDÂ°\¯�µ�Dáº�¬X²yÉGD�´w´LD�µ"´(¿ED
± ¬i»M¯�µ°�º6´ ± ¯�¬ ¾ DG¿Xº�½MD®º6É�¯�³i´e´(¿ED�Á�¯�´LD�¬Æ´ ± º�Ã]Ç�º�³ÅLD�e¯�»�º�Ç�Ç ± ²SD�¬Æ´( ± ¬ë¯�³iµ\w·$w´LD�° º�¬X²ë´(¿EDGw´(º6´LDG¯�»�´(¿ED
ÇÈ¯�¬.´wµ(¯�ÃÓ ± °\ÁÅÃJD�°7D�¬.´LD�²G´w¯�ÁXµ�D�½MD�¬.´�´(¿ED�°G¶0´(¿ED,°\¯�µ�D4º�Ç�Ç�³iµº6´LD ¾�± ÃÓÃ�ÉGD3¯�³iµsÁGD�µÇHD�ÁÅ´ ± ¯�¬�¯�»}µ ± d�àË Ò ¯�¬Å ± ²ED�µ
´(¿ED\ÃÄ¯�(�¯�»]º�¬7º ± µÇÈµº6»M´ ¾ ¿ED�¬ ± ´�´w¯¸¯K�~¯ A »Mµ(¯�° ´(¿ED ¾ µ(¯�¬iÀ�µ³X¬ ¾ º�· ± ¬WFqD Ð$± ¬XÀ�´w¯�¬��PD�¬Æ´(³XÇ �.· ± ¬~Ï�³XÀ�³Xw´
óNMKM T¸Ë0D3¬ED4¯�»!´(¿EDe»Mº�ÇÈ´w¯�µ ± ¬9´(¿ED\º�Ç�Ç ± ²SD�¬Æ´ ¾ º�K´(¿Xº6´3ÇÈ¯�¬Xw´wµ³XÇÈ´ ± ¯�¬ ¾ º�K¯$Ç�Ç�³iµ(µ ± ¬XÀ�º�¬X²~´(¿ED"Á ± ÃÄ¯�´( ¾ D�µ�D
ÇÈ¯�¬i»h³XLD�²�º6Éà¯�³X´s´LD�°\Á�¯�µº6µ(·®ÇÍ¿Xº�¬iÀMD� ± ¬9´(º Ð$± ÁÅº6´w´LD�µ¬X�ËsÏ�ÃÓ´(¿i¯�³iÀ�¿9 ± ° ± ÃÓº6µ ± ¬Xw´(º�¬XÇHD��¯�»>ÇÈµ�D ¾ ÇÈ¯�¬i»M³Å ± ¯�¬
¿Xº�²R¯$Ç�Ç�³iµ(µ�D�² ± ¬~´(¿ED ¾ D9D��RÉND�»M¯�µ�D"´(¿ED�º�Ç�Ç ± ²ED�¬.´�¶Ñ´(¿ED�µID ¾ D�µ�D�¬i¯�D A D�ÇÈ´ ± ½MDÂÇÈ¯�°�°"³X¬ ± Ç�º6´ ± ¯�¬7Ç¿Xº�¬Å¬ED�ÃÓ�´w¯
ÀMD�´]´(¿ ±  ± ¬X»Ê¯�µ°Âº6´ ± ¯�¬e´w¯4´(¿SD�ÁXµ(¯�ÁGD�µ!º�³i´(¿X¯�µ ± ´ ± D��Ë�Ï�»Ê´LD�µ]´(¿ED�ÃÓ¯�(�¶Æº4(°�º�ÃÓÃiÀ�µ¯�³iÁÂ¯�»Zº ± µÇÈµÍº6»Ê´]°�º ± ¬.´LD�¬Xº�¬XÇHD
¾ ¯�µE�MD�µ�´w¯�Ãä²y´(¿ED ± ¬Æ½MD�w´ ± À�º6´w¯�µ�´(¿Xº6´,´(¿ED�·7º�ÃÓw¯9¿Xº�²§D Ð ÁGD�µ ± D�¬ÅÇHD�²yÇÈ¯�¬i»h³X ± ¯�¬ ¾ ¿ED�¬R´(º Ð$±ä± ¬iÀG´w¯�ÇÈ¯�¬Å²X³XÇÈ´
D�¬iÀ ± ¬SD]´LD�(´(��O´(¿ED�· ¾ D�µ�D ¾ ¯�µµ ± D�²e´(¿Xº6´!º�¬\º�Ç�Ç ± ²ED�¬Æ´ ÇÈ¯�³XÃÓ²\¿Xº6ÁXÁGD�¬Z¶6ÉÅ³X´>² ± ²e¬i¯�´Y�$¬i¯ ¾ ¿X¯ ¾ ´w¯PD A D�ÇÈ´ ± ½MD�ÃÄ·
¬i¯�´ ± »M·áÁND�¯�Á0ÃJD ¾ ¿i¯�ÇÈ¯�³XÃÓ²G°ÂºN�MD4º\² ±�A D�µ�D�¬XÇHDÞ��> ò�ô ��Ë

Ï�¬i¯�´(¿ED�µ>ÇÈ¯�°�°"³X¬ ± Ç�º6´ ± ¯�¬\² ± (ÇÈ¯�¬Å¬ED�ÇÈ´ ± ¬"´(¿ ± �º�Ç�Ç ± ²ED�¬.´>ÃJD�º�² ± ¬XÀ�´w¯�ºK° ± (ÁND�µÍÇHD�ÁX´ ± ¯�¬4¯�»0µ ± d� ± ¬.½�¯�ÃÄ½MD�²\º
° ± ³X¬X²ED�µ(´(º�¬X² ± ¬iÀ,É.·�°�º�¬Xº6ÀMD�°7D�¬.´sº6É�¯�³i´�´(¿ED�w´(º C ¬iÀ�¯�»è´(¿ED�ÇÈ¯�¬Æ´wµ¯�ÃZ´w¯ ¾ D�µ�º6´�´(¿ED�º ± µ(Á�¯�µ(´�Ë>ÌqD�µÍ° ± ¬Xº�Ã
Õ D�µ(½ ± ÇHD�}°�º�¬Åº6ÀMD�°7D�¬Æ´ ¿Xº�²e¯�µ²ED�µ�D�²e´(¿SD�º ± µ(Á�¯�µ(´�º ± µ}´wµº C Ç�ÇÈ¯�¬.´wµ(¯�ÃX°�º�¬Åº6ÀMD�°7D�¬Æ´!´w¯3Éà¯�´(¿eµID�²X³XÇHD�ÇÈ¯�¬Æ´wµ¯�Ã
´w¯ ¾ D�µ!É0³X²iÀMD�´(}º�¬X²"´w¯PD�¬X³iµ�D�LD�ÁÅº6µº6´LD�°�º�¬Å¬ ± ¬iÀ�¯�»0´(¿SD�Ìv¯ ¾ D�µ º�¬Å² P º�²Xº6µ}»h³X¬XÇÈ´ ± ¯�¬Å�Ëk«�´ ¾ º� ± °\Á�¯�( ± ÉÅÃKD
´w¯�ÇÈ¯�°\ÁÅÃÓ· ¾s± ´(¿"É�¯�´(¿e² ± µ�D�ÇÈ´ ± ½MD��Ë[c�D�Ç�º�³XLD�¯�»àº�¬ ± ¬ED A D�ÇÈ´ ± ½MD�»FD9D�²iÉÅº�ÇE�"°7D�Ç¿Åº�¬ ± (°G¶�°Âº�¬Xº6ÀMD�°7D�¬.´!² ± ²"¬i¯�´
�$¬i¯ ¾ º6É�¯�³i´�´(¿ED ± °\Á�¯�( ± ÉÅÃJD�º�¬X²R²Xº�¬iÀMD�µ¯�³X�À�¯�º�Ã}ÇÈ¯�¬$Î ± ÇÈ´(K´(¿ED�·~¿Xº�²RÇÈµ�D�º6´LD�²7¬i¯�µK´(¿Xº6´3´(¿ED"µ�D�w¯�Ãä³i´ ± ¯�¬
¯�»�´(¿ED�ÇÈ¯�¬$Î ± ÇÈ´ ¾ º�s´w¯ ± À�¬i¯�µ�D3´(¿SD,w´(º C ¬iÀ\µID Ü ³ ± µ�D�°7D�¬.´(�Ë

Ï�¬i¯�´(¿ED�µ¨D Ð º�°\ÁÅÃKD7¯¸Ç�Ç�³iµµ�D�² ± ¬q´(¿EDfHeD9D�Á ¾ º6´LD�µ U ¯�µ ±ÄÞ ¯�¬[º�Ç�Ç ± ²ED�¬.´�Ë P D�Áà¯�µ´(Gº6»Ê´LD�µ�´(¿EDyº�Ç�Ç ± ²ED�¬.´
± ¬X² ± Ç�º6´LD�²7´(¿Xº6´ ¾ ¯�µ �MD�µ,»FD�ÃÄ´,ÇÈ¯�°�»Ê¯�µ(´(º6É0ÃJD�µÍº ±  ± ¬iÀ®º6»OD�´â·pÇÈ¯�¬XÇHD�µ¬X"º�¬X² ± ²ED�º��»M¯�µe(º6»OD�´â· ± °\ÁÅµ(¯Ý½MD�°7D�¬.´
´w¯�°Âº�¬Xº6ÀMD�µ�¯�¬®´(¿ED4µ ± Ài¶XÉÅ³X´�»OD�ÃÓ´�´(¿Xº6´s´(¿SD�·®ÇÈ¯�³XÃÓ²®¬i¯�´�µº ± LD4ÇÈ¯�¬XÇHD�µ¬X�º6´s´(¿ED8H ± ½ ±  ± ¯�¬Xº�ÃZ¯�µ Ò ¯�µ(Á�¯�µº6´LD
ÃJD�½MD�Ã ¾s± ´(¿X¯�³i´sµ�D�ÁÅµ ± (º�ÃÛË�«�¬~ºáÇÈ¯�¬ é ²SD�¬Æ´ ± º�Ã�(³Xµ(½MD�·®¯�» ¾ ¯�µE�MD�µK¯�¬WHeD9D�Á ¾ º6´LD�µ U ¯�µ ±ÄÞ ¯�¬~´(ºN�MD�¬©¥���å��N�E��´(¿ED
¯ ± Ã�µ ± À7D Ð ÁÅÃÓ¯¸²ED�²Ñ¶ ¾ ¯�µE�MD�µwD Ð ÁÅµ�D�(LD�²®ÇÈ¯�¬ÅÇHD�µ¬X�º6É�¯�³i´�(º6»FD�´¼·àå

«�ÅØ°tÁGD�´wµ ±êé D�²,¯�»Å²iµ(¯�ÁXÁ ± ¬iÀsº�¬.·.´(¿ ± ¬iÀ�»Êµ(¯�°t¿ED ± À�¿.´(�¬i¯�´�ÉGD�Ç�º�³XLD]«�ÅØ°tº6»ÊµÍº ± ²"¯�»Å¿.³Xµ(´ ± ¬iÀsº�¬.·�¯�¬ED
IM´(¿SDÂº6µ�D�º ± �ÉÅº6µ(µ ± D�µID�²�¯ A*J ¶èÉÅ³i´KÉGD�Ç�º�³XLDÂ«�ÅØ°çº6»Mµº ± ²R¯�»�ÀMD�´w´ ± ¬XÀ é µ�D�²Z¶²Åk¯�¬ED ¾ ¯�µ �MD�µ ¾ µ(¯�´LD�Ë
ª Ìs¿ED4ÇÈ¯�°\Á0º�¬Æ· ± �º�Ã ¾ º�·$K³X ± ¬XÀ�»OD�º6µ�´(º�ÇÈ´ ± Ç��¶²ÅÑº�¬X¯�´(¿ED�µ ¾ ¯�µE�MD�µ3(º ± ²ZË ª Ï�ÃÓÃÑ´(¿ED��D4À�º�°7D�Kº�¬X²
·�¯�³Xµ�° ± ¬Å²�ÀMD�´(�´ ± µ�D�²ÑË²Å>«�¬.½MD�w´ ± À�º6´w¯�µÍ�º�ÃÓ(¯�(º ± ² ª ¬ED�º6µÍÃÄ·�D�½MD�µ·�¯�¬ED4º�°\¯�¬XÀÂ´(¿ED ¾ ¯�µE�MD�µs´(¿ED�·
± ¬Æ´LD�µ(½ ± D ¾ D�²®ÉGD�Ã ± D�½MD�²®´(¿Xº6´�Ìvµº�¬X(¯¸ÇHD�º�¬(ÅØ�w·$w´LD�°¹»M¯�µ�´wµº�ÇE� ± ¬iÀá¿ED�º�ÃÄ´(¿9º�¬Å²9(º6»FD�´¼· ± (³ED��¯�¬
´(¿SD�µ ± À ¾ º�SÙ �KÛÝ}��¥�B�RØ��d�\ÜNÛ�Ùç��|O«K�ÈË�ð�º�¬.· ¾ ¯�µE�MD�µÍCD�¬Æ´LD�µID�²y»hºN�MD�²Xº6´(ºG´w¯9´wµ(·�´w¯�Ç ± µÇ�³X°4½MD�¬Æ´
´(¿SDe(·¸w´LD�°®¶2�$¬i¯ ¾ ¬�º� Õ D9D�¶�Ìs¿ ± ¬��à¶0Ï�ÇÈ´�¶ P D ± ¬X»Ê¯�µÇHD�¶ZÌvµº�ÇE�ÃIM¯�µ Õ ÌvÏ P Ì J ËZÏ�Kº�µ�D�(³XÃÓ´�¶0´(¿ED
ÇÈ¯�°�ÁÅº�¬Æ·2ÅØ�ÁGD�µÇHD�ÁX´ ± ¯�¬Â¯�»k(º6»FD�´¼·�¯�¬Â´(¿ED�µ ± À ¾ º��² ± w´w¯�µ(´LD�²Z¶¸´(¿ED�µ�D�Á�¯�µ(´ ÇÈ¯�¬XÇ�Ãä³X²ED�²W� ó�ô ¶¸Ö�º6ÀMD
ÏV>��

Ùi¯�µÍ°�º�Ã$°7D�´(¿i¯$²Xè¯�»X¯�ÁGD�µº6´ ± ¯�¬"º�¬X²ew´wµ ± ÇÈ´è¿ ± D�µº6µÇÍ¿ ± D�èÇ�º�¬eÃ ± ° ± ´vÇÈ¯�°�°4³Å¬ ± Ç�º6´ ± ¯�¬ZËèãq¿ED�¬ ± ¬i»M¯�µ°�º6´ ± ¯�¬
± �Á0º�(LD�²9³XÁ9¿ ± D�µº6µÍÇ¿ ± D��¶ ± ´�°�º�·GÉGD�² ± w´w¯�µ(´LD�²Z¶Å²SD�ÁND�¬Å² ± ¬iÀ"¯�¬®´(¿ED ± ¬.´LD�µ�D�w´(�¯�»}°�º�¬Åº6ÀMD�µsº�¬X²9´(¿ED ¾ º�·
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´(¿ED�· ± ¬.´LD�µ(ÁXµID�´>´(¿ED ± ¬X»Ê¯�µ°Âº6´ ± ¯�¬ZË Ò ¯�¬XÇHD�µ¬X º6É�¯�³i´!(º6»FD�´¼·Â°Âº�·7D�½MD�¬�ÉND�ÇÈ¯�°\ÁÅÃJD�´LD�ÃÄ·\ ± ÃJD�¬XÇHD�²�º� ± ´>ÁÅº�LD�
³iÁ®´(¿SD�Ç¿Xº ± ¬9¯�»èÇÈ¯�°Â°�º�¬X²ZË*X!°\ÁÅÃÓ¯Ý·MD9D�s°Âº�·G¬i¯�´�»FD9D�ÃÑÇÈ¯�°\»M¯�µ(´(º6ÉÅÃJD,À�¯ ± ¬iÀÂº6µ(¯�³Å¬X²®º�(³XÁND�µ ± ¯�µ ¾ ¿i¯�²i¯5D�
¬i¯�´3µ�D�(Áà¯�¬Å²R´w¯®´(¿ED ± µ�ÇÈ¯�¬XÇHD�µÍ¬X�Ë�Ì�¿ED\µID�(³XÃÄ´3°�ºÝ·~ÉGD\º®° ± wÁGD�µÇHD�ÁX´ ± ¯�¬~¯�»]µ ± d�à¶ÑÃJD�º�² ± ¬XÀá´w¯ ± ¬Xº�²ED Ü ³Xº6´LD
ÇÈ¯�¬.´wµ(¯�Ãkº�ÇÈ´ ± ¯�¬Å�´w¯AD�¬i»M¯�µÇHD3´(¿ED4(º6»OD�´â·®ÇÈ¯�¬Xw´wµº ± ¬Æ´(�Ë

«�¬9¯�´(¿SD�µ�º�Ç�Ç ± ²SD�¬Æ´(�¶àµ�D�Á�¯�µ(´ ± ¬XÀÂº�¬X²�»OD9D�²iÉ0º�ÇE�9w·$w´LD�°��º6µ�De ± °\Á0ÃÄ·�³X¬¸³XLD�²9»Ê¯�µKº�½{º6µ ± D�´¼·G¯�»>µ�D�º�(¯�¬X�Ë
«�¬9°�º�¬.·GÃÄ¯�(LD��¶0´(¿ED�µ�D ¾ º�wD�½ ± ²SD�¬XÇHD,´(¿Xº6´�º�ÁXµ¯�ÉÅÃJD�°C¯$Ç�Ç�³iµ(µ�D�² ± ¬G´ ± °7D4´w¯ÂÁXµID�½MD�¬Æ´�´(¿ED4ÃÄ¯��¶XÉÅ³i´s´(¿ED�µ�D
¾ º�CD ± ´(¿ED�µ,¬X¯®ÇÈ¯�°�°4³Å¬ ± Ç�º6´ ± ¯�¬yÇÍ¿Xº�¬X¬ED�Ã�D�(´(º6ÉÅÃ ± (¿SD�²�»M¯�µ�ÀMD�´w´ ± ¬XÀ®´(¿ED ± ¬i»M¯�µ°�º6´ ± ¯�¬R´w¯®´(¿i¯�LD ¾ ¿X¯®ÇÈ¯�³XÃÓ²
³X¬X²SD�µw´(º�¬X² ± ´Kº�¬X²~´w¯G´(¿i¯�LD\°�ºN� ± ¬iÀ�²ED�Ç ±  ± ¯�¬Ås¯�µ�¶Ñº�ÃÓ´LD�µ¬Xº6´ ± ½MD�ÃÄ·�¶Z´(¿SD"ÁÅµ(¯�ÉÅÃJD�°eÚ�µID�Áà¯�µ´ ± ¬iÀÂÇÍ¿Xº�¬X¬ED�Ã ¾ º�
± ¬ED A D�ÇÈ´ ± ½MD�¯�µ� ± °\ÁÅÃÓ·Â³X¬¸³XLD�²ZË

Ò ¯�°Â°4³X¬ ± Ç�º6´ ± ¯�¬ ± �ÇÈµ ± ´ ± Ç�º�Ã ± ¬OÉà¯�´(¿�ÁXµ¯Ý½ ± ² ± ¬iÀ ± ¬i»M¯�µ°�º6´ ± ¯�¬�º�¬X²�D Ð D�Ç�³X´ ± ¬iÀfÇÈ¯�¬Æ´wµ(¯�Ã3º�ÇÈ´ ± ¯�¬XGº�¬X²
± ¬RÁXµ¯Ý½ ± ² ± ¬iÀá»FD9D�²iÉÅº�ÇE�~´w¯9²ED�´LD�µÍ° ± ¬ED ¾ ¿ED�´(¿SD�µ�´(¿ED�ÇÈ¯�¬.´wµ(¯�Ã>º�ÇÈ´ ± ¯�¬X ¾ D�µID�(³XÇ�ÇHD�(w»h³XÃ}º�¬X² ¾ ¿Xº6´3»M³Xµ(´(¿ED�µ
º�ÇÈ´ ± ¯�¬X!º6µ�D�µ�D Ü ³ ± µ�D�²ÑË{HeD�Ç ±  ± ¯�¬Â°�ºN�MD�µ!¬SD9D�²�º�Ç�Ç�³iµº6´LDsº�¬Å²\´ ± °7D�ÃÄ· ± ¬i»M¯�µ°�º6´ ± ¯�¬ÑË Ò ¿Åº�¬X¬ED�ÃÓè»M¯�µ ± ¬i»M¯�µ°�º{Ú
´ ± ¯�¬G² ± (LD�° ± ¬Åº6´ ± ¯�¬�º�¬Å²�»OD9D�²iÉ0º�ÇE�G¬ED9D�²�´w¯�ÉGD2D�w´(º6ÉÅÃ ± (¿ED�²á´(¿Xº6´ ± ¬XÇ�Ãä³X²ED�ºÂ°7D�º�¬X�»M¯�µsÇÈ¯�°\ÁÅº6µ ± ¬iÀ\º�ÇÈ´(³Xº�Ã
ÁGD�µ(»M¯�µ°�º�¬XÇHD ¾s± ´(¿G²ED� ± µ�D�²�ÁGD�µ(»M¯�µ°�º�¬ÅÇHDKº�¬Å²�D�¬X(³iµ ± ¬iÀ"´(¿Xº6´�µ�D Ü ³ ± µ�D�²Gº�ÇÈ´ ± ¯�¬ ± �´(ºN�MD�¬ZË

«�¬�(³X°�°�º6µ·�¶¸É�¯�´(¿á´(¿ED3²ED� ± À�¬�¯�»v´(¿ED3ÇÈ¯�°�°"³X¬ ± Ç�º6´ ± ¯�¬�ÇÍ¿Xº�¬X¬ED�ÃÓ�º�¬X²á´(¿ED3ÇÈ¯�°�°"³X¬ ± Ç�º6´ ± ¯�¬�²i·¸¬Åº�° ± Ç�
°"³Xw´kÉGD!ÇÈ¯�¬Å ± ²ED�µ�D�²,º� ¾ D�ÃÓÃ�º�vÁ�¯�´LD�¬Æ´ ± º�ÃÆ»OD9D�²XÉÅº�ÇE�,²SD�ÃÓº�·$�Ë�Ï�vº�¬�D Ð º�°\ÁÅÃJD!¯�»XÇÈ¯�°�°4³Å¬ ± Ç�º6´ ± ¯�¬4²i·¸¬Åº�° ± Ç��¶
µ�D�Ã ± º�¬XÇHD}¯�¬�»hº�ÇHDÈÚ�´w¯6Ú�»Mº�ÇHD�½MD�µ(É0º�Ã�µ�D�Á�¯�µ(´(Ñ²Å³iµ ± ¬iÀ]À�µ(¯�³iÁ"°7D9D�´ ± ¬iÀ� ± ÑºsÇÈ¯�°Â°\¯�¬,°7D�´(¿X¯¸²3¯�»iº�(�D�( ± ¬iÀ�ÃÓ¯ ¾ D�µwÚ
ÃJD�½MD�Ãi¯�ÁGD�µº6´ ± ¯�¬X���> õ�ò ��¶ÆÉ0³i´�¶�ÁÅº6µ(´ ± Ç�³XÃÓº6µÃÄ· ¾ ¿ED�¬\(³iÉ�¯�µ² ± ¬Xº6´LD��º6µ�D�ÇÈ¯�°�°"³X¬ ± Ç�º6´ ± ¬XÀ ¾�± ´(¿\(³iÁGD�µ ± ¯�µÍ�¶6´(¿ED�µ�D
± �º\´LD�¬Å²ED�¬XÇÈ·�»Ê¯�µ�º�²i½MD�µLD, ± ´(³Xº6´ ± ¯�¬X�´w¯ÂÉND�³Å¬X²ED�µ�D�°\Á0¿Xº� ±ÄÞ D�²³� óNM ��Ë
¡�¤�£~¢�£@Ë ¬SÔ�©{ÐKÒgÔ�§ ¯LÔ�©�é{ß&¯·ÐNª�Õ �þÏ¥®	Òg¨2ÐgÏ�Ô�©¬�Ô¡£L¨,Ò½«¯®êÏ¥®�&ª�ÒÊè³Ï¥¯v¢
DK¬ED]¯�»Å´(¿SD^�MD�·"º�((³X°\ÁÅ´ ± ¯�¬Xè³X¬X²ED�µÃÓ· ± ¬XÀ�´(¿ED�º6ÁXÁXµ(¯�º�ÇÍ¿e´w¯Kº6»OD�´â·"²ED�ÇÈµ ± ÉGD�² ± ¬4´(¿ ± èÉ�¯¸¯K� ± è´(¿Xº6´}w·¸(´LD�°�
º�²Xº6ÁX´�º�¬Å²GÇ¿Xº�¬iÀMD,¯Ý½MD�µs´ ± °7D�Ë&º�¬Å²ED�µ�½{º6µ ± ¯�³X�´¼·¸ÁGD��¯�»èÁXµ�D�((³Xµ�D��¶$´(¿Xº6´�º�²Xº6ÁX´(º6´ ± ¯�¬G¯�»Ê´LD�¬9°\¯Ý½MD� ± ¬�´(¿ED
² ± µID�ÇÈ´ ± ¯�¬y¯�»s¿ ± À�¿ED�µ"µ ± d�àË9Ì�¿ED�À�¯.¯$²ë¬ED ¾  ± �¶}º�ew´(º6´LD�²°D�º6µÃ ± D�µÝ¶v´(¿Xº6´\º�²Xº6ÁÅ´(º6´ ± ¯�¬ ± �ÁXµID�² ± ÇÈ´(º6ÉÅÃJDáº�¬X²
Á�¯�´LD�¬Æ´ ± º�ÃÓÃÄ·3ÇÈ¯�¬Æ´wµ¯�ÃÓÃÓº6ÉÅÃJD�Ë�Ì�¿ED](º6»FD�´¼·4ÇÈ¯�¬.´wµ(¯�Ã$w´wµ³ÅÇÈ´(³iµ�D °"³XÇÍ¿,ÁXµ¯Ý½ ± ²ED!ÁÅµ(¯�´LD�ÇÈ´ ± ¯�¬"»Êµ¯�°ñº�¬X²"º6ÁXÁXµ¯�ÁXµ ± º6´LD
µ�D�wÁ�¯�¬X�D�s´w¯�´(¿ED\ÇÈ¯�¬.´ ± ¬.³ ± ¬iÀ ± ¬$Î0³ED�¬XÇHD��º�¬X²~ÁXµ�D�(³iµ�D��´(¿Xº6´K´LD�¬X²~´w¯�²SD�À�µº�²EDe(º6»OD�´â·�¯P½MD�µ3´ ± °7D�Ë3ð�¯�µ�D
wÁGD�Ç ±êé Ç�º�ÃäÃÄ·�¶6´(¿ED�Á�¯�´LD�¬Æ´ ± º�ÃXµ�D�º�w¯�¬X}»M¯�µ>º�¬X²\´â·.ÁGD�}¯�»�° ± À�µÍº6´ ± ¯�¬e´w¯ ¾ º6µ²�¿ ± À�¿ED�µ}µ ± d�4¬ED9D�²\´w¯�ÉGD ± ²ED�¬.´ ±êé D�²
º�¬X²:ÇÈ¯�¬Æ´wµ(¯�Ãä ± ¬X(´ ± ´(³i´LD�²7´w¯�ÁXµ�D�½MD�¬.´ ± ´�Ëá«�¬:º�²X² ± ´ ± ¯�¬Z¶kº�³X² ± ´(,º�¬X²7ÁGD�µ(»M¯�µ°�º�¬ÅÇHDÂº�(LD�(°7D�¬Æ´(4ÉÅº�LD�²p¯�¬
´(¿ED�(º6»FD�´¼·yÇÈ¯�¬Åw´wµº ± ¬.´( ± ²ED�¬.´ ±êé D�²R²X³Xµ ± ¬iÀ�w·$w´LD�°@²ED�½MD�ÃÓ¯�ÁÅ°7D�¬.´�Ç�º�¬yÉGD\³XLD�²7´w¯9²SD�´LD�ÇÈ´,° ± À�µº6´ ± ¯�¬yº�¬X²
´(¿ED�½ ± ¯�ÃÓº6´ ± ¯�¬�¯�»v´(¿ED4ÇÈ¯�¬Xw´wµº ± ¬.´(�º��²ED�(ÇÈµ ± ÉGD�² ± ¬ Ò ¿Åº6ÁX´LD�µ?> ó Ë

DK¬SD ¾ ºÝ·�´w¯FÁXµ�D�½MD�¬.´®(³XÇ¿¦° ± À�µº6´ ± ¯�¬ ± �´w¯Fº�¬XÇ¿X¯�µ�(º6»FD�´¼·±D A ¯�µ(´(®ÉGD�·�¯�¬X²�(¿X¯�µ(´�Ú�´LD�µ°*ÁXµ¯�À�µº�°
°�º�¬Xº6ÀMD�°�D�¬Æ´]ÁXµ�D�(³iµ�D��Ë�Ï�´ ¯�¬SDs´ ± °7D�¶ » Ï Õ Ï�¿Xº�²�º,w´wµ¯�¬iÀ4Ï�ÀMD�¬XÇÈ·.Ú ¾s± ²ED�w·¸(´LD�°�(º6»FD�´¼·ÂÁXµ(¯�À�µº�° ¾s± ´(¿
ÇÈ¯�°�°\¯�¬7(´(º�¬X²Xº6µ²XKº�¬X²~µ�D Ü ³ ± µID�°7D�¬Æ´(KÃJD�½ ± D�²�¯�¬¤D�½MD�µ(·�¯�¬ED�Ë�D�½MD�µ3´ ± °7D�¶Ñº6ÀMD�¬XÇÈ·.Ú ¾s± ²SDe(´(º�¬X²Xº6µ²X ¾ D�µ�D
D�½ ± (ÇHD�µº6´LD�²�º�¬X²�ÁXµ¯�À�µº�°� ¾ D�µ�D�º�ÃäÃÄ¯ ¾ D�²\´w¯4�D�´>´(¿ED ± µ>¯ ¾ ¬Â(´(º�¬X²Xº6µ²X!³X¬X²ED�µ>´(¿SDsÇÈ¯�¬Æ´wµ¯�ÃX¯�»�´(¿ED�ÁXµ¯�À�µº�°
°�º�¬Xº6ÀMD�µÝË}ã�¿ ± ÃJD ´(¿SDs°�º�¬X¬ED�²\(ÁÅº�ÇHD�ÁXµ(¯�À�µº�°'w´(º6µ(´LD�²�¯�³X´ ¾s± ´(¿\w´wµ(¯�¬XÀ�(º6»OD�´â·\w´(º�¬X²Xº6µ²Å�¶Æ³X¬X²SD�µèÉ0³X²iÀMD�´
º�¬X²GÁGD�µ(»M¯�µ°�º�¬ÅÇHD�ÁÅµ�D�((³iµID��´(¿ED�· ¾ D�µ�D,ÁXµ(¯�À�µ�D�( ± ½MD�ÃÄ· ¾ D�ºN�MD�¬ED�²Ã��>K> ò ��Ë

Ï�Â¯�¬SD\D Ð º�°\ÁÅÃJD�¶�ºpÉÅº� ± Ç9µ�D Ü ³ ± µ�D�°7D�¬.´�»M¯�µ�º�¬©D A D�ÇÈ´ ± ½MDR¯�ÁGD�µº6´ ± ¯�¬Åº�Ãs(º6»FD�´¼· ÁÅµ(¯�À�µº�° ± �´(¿Xº6´áº�ÃÓÃ
Á�¯�´LD�¬Æ´ ± º�ÃÓÃÄ·�¿Xº Þ º6µ²X¯�³X ± ¬XÇ ± ²ED�¬.´(è²X³iµ ± ¬XÀ�¯�ÁGD�µº6´ ± ¯�¬X�º6µ�D]´(¿i¯�µ(¯�³iÀ�¿ÅÃÄ· ± ¬.½MD�w´ ± À�º6´LD�²ZËYHeD�ÉXµ ± v(¿SD�²X² ± ¬iÀ�¿Xº�²
ÉGD9D�¬ ± ²ED�¬.´ ±êé D�²áº��ºeÁ�¯�´LD�¬Æ´ ± º�ÃZ¿Åº Þ º6µ²G²X³iµ ± ¬iÀ Õ ¿¸³i´w´(ÃJD3²ED�½MD�ÃÓ¯�ÁÅ°7D�¬.´�¶iÉÅ³i´]´(¿ED�w´(º�¬X²Xº6µÍ²�»M¯�µ�ÁGD�µ(»M¯�µ° ± ¬iÀ
¿Xº Þ º6µ²,º�¬Xº�ÃÄ·$LD� ± ¬K´(¿ED Õ ÁÅº�ÇHD Õ ¿¸³i´w´(ÃJD�ÁXµ¯�À�µº�° ¾ º�kÇ¿Åº�¬iÀMD�²�´w¯s(ÁND�Ç ± »Ê·�´(¿Xº6´k¿Xº Þ º6µ²Å ¾ ¯�³ÅÃÓ²3ÉGD�µ�D�½ ±  ± ´LD�²
�N}���Ú ¾ ¿ED�¬®´(¿ED�µID ¾ º��ºá¬ED ¾ ²SD� ± À�¬®¯�µ�´(¿ED Õ ¿.³X´w´(ÃJD,²ED� ± À�¬ ¾ º��ÇÍ¿Xº�¬iÀMD�²Z¶Z¬i¯�´�º6»Ê´LD�µKº�¬�º�¬X¯�°�º�ÃÄ·¸Ih(³XÇÍ¿
º��»M¯�º�°b(¿SD�²X² ± ¬iÀ J ¯$Ç�Ç�³iµ(µ�D�²ê��>K> ò ��Ë

Ï�»Ê´LD�µ4´(¿ED Ò ¯�Ãä³X°,É ± º�º�Ç�Ç ± ²ED�¬.´�¶è(º6»FD�´¼·y(´(º�¬X²Xº6µ²X ± ¬R´(¿ED Õ Á0º�ÇHD Õ ¿¸³i´w´(ÃJD\ÁXµ(¯�À�µÍº�° Ihº�¬X²y´(¿SD�µ�D�w´�¯�»
» Ï Õ Ï J�¾ D�µ�D�D A D�ÇÈ´ ± ½MD�ÃÄ·ã�N}�Ù9�Ý�N�E�EÜ�º�¬X²7ÁXµ(¯�´LD�ÇÈ´LD�²p»Êµ¯�°B² ± ÃÓ³i´ ± ¯�¬9¯P½MD�µ4´ ± °�D"É¸·R°\¯Ý½ ± ¬iÀGµ�D�(Áà¯�¬Å ± É ± Ã ± ´¼·
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Values and Deep Cultural Assumptions

Organizational Rules, Values, Practices

Surface Level Cultural Artifacts

Ù ± À�³iµIDw> ò Ë ó å Ì�¿ED�Ìs¿iµ�D9DbFpD�½MD�Ãä�¯�»}º�¬ÊD�µ(À�º�¬ ±ÓÞ º6´ ± ¯�¬Xº�Ã Ò ³ÅÃÄ´(³iµ�D

»M¯�µ�´(¿ED�°í¯�³i´( ± ²ED3´(¿ED�ÁÅµ(¯{ï�D�ÇÈ´(�Ë
¡�¤�£~¢�£O² é[¨,Ó
ª�Ð\ß	à�¬�Îo§�ÐgÎ&Ògª	à*¨(©o«�³G§¥¨,Õ�ª
Ì�¿ED ¿ ± À�¿$Ú¼ÃJD�½MD�ÃÆÀ�¯�º�Ã ± ¬�°�º�¬Xº6À ± ¬iÀ�(º6»FD�´¼· ± Ñ´w¯KÇÈµ�D�º6´LD�º�¬X²,°Âº ± ¬Æ´(º ± ¬,º�¬�D A D�ÇÈ´ ± ½MD�(º6»FD�´¼·4ÇÈ¯�¬Æ´wµ(¯�Ã¸w´wµ³ÅÇÈ´(³iµ�D�Ë
c�D�Ç�º�³XLD�¯�»]´(¿ED ± °�Áà¯�µ´(º�¬XÇHDe¯�» (º6»FD�´¼·7Ç�³XÃÄ´(³Xµ�D ± ¬R¿i¯ ¾ ´(¿SD�ÇÈ¯�¬Æ´wµ(¯�Ã!w´wµ³XÇÈ´(³iµID"¯�ÁGD�µº6´LD��¶vº�Ç¿ ± D�½ ± ¬iÀ�´(¿ ± 
À�¯�º�ÃÑµID Ü ³ ± µ�D� ± °\ÁÅÃKD�°7D�¬Æ´ ± ¬iÀ"º�¬Å²®(³Xw´(º ± ¬ ± ¬iÀeº�w´wµ(¯�¬XÀ�(º6»OD�´â·®Ç�³XÃÄ´(³iµID�Ë

Ö!µ(¯�ÁGD�µ3»M³X¬ÅÇÈ´ ± ¯�¬~¯�» ´(¿ED\(º6»FD�´¼·7ÇÈ¯�¬.´wµ(¯�Ã>w´wµÍ³XÇÈ´(³iµ�Deµ�D�Ã ± D��¯�¬p²ED�Ç ±  ± ¯�¬R°�ºN� ± ¬iÀ�É¸·9´(¿ED�ÇÈ¯�¬.´wµ(¯�ÃÓÃKD�µ ± ¬
´(¿EDáw´wµ³XÇÈ´(³iµID�Ë�HeD�Ç ±  ± ¯�¬p°�ºN� ± ¬iÀ9º�Ã ¾ ºÝ·¸4µ�D�w´("³iÁ�¯�¬7º9LD�´4¯�» ± ¬X²X³Åw´wµ(·9¯�µ4¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Xº�Ã!½6º�ÃÓ³ED�4º�¬X²
º�((³Å°\ÁX´ ± ¯�¬X�ËKÏ Ù�Û±����ÛÝ�E� ± Kº�LD�´3¯�»](¿Xº6µ�D�²~½6º�ÃÓ³ED�Kº�¬X²R¬i¯�µ°��¶�º ¾ º�·~¯�» ÃÄ¯¸¯K� ± ¬iÀ�º6´Kº�¬Å² ± ¬Æ´LD�µ(ÁÅµ�D�´ ± ¬iÀ
´(¿ED ¾ ¯�µÃÓ²�º�¬X²�D�½MD�¬Æ´(sº6µ(¯�³X¬X²�³X�º�¬X²á´(ºN� ± ¬iÀ\º�ÇÈ´ ± ¯�¬ ± ¬�ºew¯$Ç ± º�Ã�ÇÈ¯�¬Æ´LD Ð ´�Ë Õ º6»FD�´¼·áÇ�³XÃÄ´(³iµID ± ]´(¿Xº6´�³iÉÅLD�´
¯�»}Ç�³XÃÄ´(³iµID�´(¿Åº6´�µ�DÈÎ¡D�ÇÈ´(s´(¿ED3ÀMD�¬ED�µº�Ãvº6´w´ ± ´(³X²ED�º�¬X²9º6ÁXÁXµ(¯�º�ÇÍ¿ED��´w¯Âº6»OD�´â·®º�¬X²�µ ± d�á°�º�¬Xº6ÀMD�°7D�¬.´�Ë

Õ ¿SD ± ¬F² ± ½ ± ²SD��Ç�³XÃÄ´(³iµID ± ¬.´w¯:´(¿iµID9D~ÃJD�½MD�Ãä:IhÙ ± À�³iµIDê> ò Ë ógJ ��> õ�ó ��ËtÏ�´á´(¿SD�´w¯�Áqº6µ�D~´(¿ED~³iµ(»hº�ÇHDÈÚ¼ÃJD�½MD�Ã
Ç�³XÃÄ´(³Xµº�Ã�º6µ(´ ± »hº�ÇÈ´(�¯�µÂµ(¯�³i´ ± ¬ED®º�wÁGD�ÇÈ´(Â¯�»CD�½MD�µ·¸²XºÝ·HÁXµº�ÇÈ´ ± ÇHD ± ¬XÇ�ÃÓ³Å² ± ¬iÀR¿Xº Þ º6µ²�º�¬Xº�ÃÄ·$LD�Âº�¬Å² ÇÈ¯�¬Æ´wµ¯�Ã
º�ÃÄÀ�¯�µ ± ´(¿X°�\º�¬X²HÁÅµ(¯¸ÇHD�²Å³iµ�D��Ë Ì�¿SD®LD�ÇÈ¯�¬X²Z¶�° ± ²Å²XÃJD�ÃJD�½MD�Ã ± \´(¿SD9w´(º6´LD�² ¯�µÀ�º�¬ ±ÄÞ º6´ ± ¯�¬Xº�Ã�µ³XÃJD��¶ ½{º�Ãä³ED��¶
º�¬X²~ÁXµº�ÇÈ´ ± ÇHD��´(¿Åº6´Kº6µIDe³ÅLD�²~´w¯�ÇÈµID�º6´LD\´(¿EDe´w¯�ÁRÃKD�½MD�Ã}º6µ(´ ± »hº�ÇÈ´(�¶Z(³XÇ¿7º�K(º6»FD�´¼·~Á�¯�Ã ± ÇÈ·�¶�w´(º�¬X²Xº6µÍ²X�¶Zº�¬X²
À�³ ± ²SD�Ã ± ¬ED��ËvÏ�´è´(¿SD]ÃÄ¯ ¾ D�(´�ÃKD�½MD�Ã ± k´(¿ED�¯�»M´LD�¬ ± ¬Æ½ ±  ± ÉÅÃJD}ÉÅ³i´èÁGD�µ(½6º� ± ½MD ³Å¬X²ED�µÃÄ· ± ¬iÀ�²SD9D�ÁeÇ�³ÅÃÄ´(³iµº�ÃÆ¯�ÁND�µÍº6´ ± ¬iÀ
º�((³Å°\ÁX´ ± ¯�¬X]³iÁ�¯�¬ ¾ ¿ ± ÇÍ¿�º�ÇÈ´ ± ¯�¬X�º6µ�D3´(ºN�MD�¬®º�¬Å²G²ED�Ç ±  ± ¯�¬Å º6µ�D�°Âº�²ED3º�¬X²á´(¿.³X�³XÁà¯�¬ ¾ ¿ ± Ç¿á´(¿ED3³iÁXÁGD�µ
ÃJD�½MD�ÃÓ�µ�D�w´�Ë

Ìvµ(· ± ¬iÀe´w¯ÂÇ¿Åº�¬iÀMD,(º6»FD�´¼·G¯�³i´(ÇÈ¯�°�D��É¸·á ± °\ÁÅÃÄ·ÂÇÍ¿Xº�¬iÀ ± ¬XÀ\´(¿ED3¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Xº�ÃÑw´wµ³ÅÇÈ´(³iµ�D��� ± ¬XÇ�ÃÓ³X² ± ¬iÀ
Á�¯�Ã ± Ç ± D��¶ÆÀ�¯�º�ÃÓ�¶i° ± ( ± ¯�¬X�¶�ïw¯�É�²SD�(ÇÈµ ± ÁX´ ± ¯�¬X�¶.º�¬Å²�w´(º�¬Å²Xº6µ²á¯�ÁGD�µº6´ ± ¬iÀ"ÁXµ(¯$ÇHD�²X³iµ�D�
��°�º�·�ÃÓ¯ ¾ D�µ�µ ± d�\¯P½MD�µ
´(¿ED"(¿i¯�µ(´�´LD�µÍ°G¶0É0³i´�(³iÁGD�µ é Ç ± º�Ã éXÐ D��´(¿Xº6´�²i¯Â¬i¯�´�º�²X²iµ�D�(s´(¿ED4�D�´s¯�»>(¿Xº6µID�²®½6º�ÃÓ³ED�sº�¬Å²9w¯$Ç ± º�Ãk¬X¯�µ°�
º6µ�DG½MD�µ(·fÃ ± �MD�ÃÓ·y´w¯7ÉGD�³Å¬X²i¯�¬EDá¯Ý½MD�µ�´ ± °7D�Ë Ò ¿Xº�¬iÀMD�\º6µ�DGµID Ü ³ ± µ�D�² ± ¬f´(¿ED�¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Åº�Ã�½{º�Ãä³ED�"´(¿Xº6´
³X¬X²SD�µÃ ± D�ÁGD�¯�ÁÅÃJDKÅØ�ÉGD�¿Xº�½ ± ¯�µ�Ë

Õ º6»FD�´¼·fÇ�³XÃÄ´(³Xµ�D ± eÁXµ ± °�º6µ ± ÃÄ·7LD�´eÉ.·:´(¿ED®ÃJD�º�²ED�µÍ4¯�»�´(¿ED�¯�µ(À�º�¬ ±ÓÞ º6´ ± ¯�¬ º�e´(¿ED�·´D�w´(º6ÉÅÃ ± ¿:´(¿SDGÉÅº� ± Ç
½6º�ÃÓ³ED��³X¬Å²ED�µ ¾ ¿ ± ÇÍ¿G²ED�Ç ±  ± ¯�¬Å ¾s± ÃÓÃ0ÉGD�°�º�²ED�Ë>Ì�¿ ± �»Mº�ÇÈ´zD Ð ÁÅÃÓº ± ¬X ¾ ¿Æ·�ÃJD�º�²ED�µÍ(¿ ± ÁGº�¬X²GÇÈ¯�°�° ± ´(°7D�¬.´�É.·
ÃJD�º�²ED�µÍ ± �ÇÈµ ± ´ ± Ç�º�Ã�´w¯�º�Ç¿ ± D�½MD,¿ ± À�¿GÃKD�½MD�ÃÓ�¯�»}(º6»FD�´¼·�Ë

Ìv¯L��}��K|~}2� ���}º,(º6»FD�´¼·ÂÇ�³ÅÃÄ´(³iµ�D�µ�D Ü ³ ± µID� ± ²ED�¬.´ ± »M· ± ¬XÀ�´(¿SDs²ED� ± µID�²\¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Xº�ÃÅ(º6»FD�´¼·ÂÁXµ ± ¬XÇ ± ÁÅÃJD��º�¬X²
½6º�ÃÓ³ED��º�¬X²á´(¿ED�¬�D�w´(º6É0Ã ± (¿ ± ¬iÀ4º\(º6»FD�´¼·�ÇÈ¯�¬.´wµ(¯�ÃÑw´wµ³ÅÇÈ´(³iµ�DK´w¯�º�Ç¿ ± D�½MD3´(¿i¯�LD3½6º�ÃÓ³ED��º�¬X²�´w¯�(³X(´(º ± ¬á´(¿ED�°
¯Ý½MD�µ]´ ± °7D�Ë Õ ÃÄ¯�À�º�¬SD9D�µ ± ¬iÀ3¯�µ�ï(º ¾ Éà¯�¬ ± ¬iÀ ± >¬i¯�´�D�¬i¯�³XÀ�¿Zåèº�ÃäÃiº�wÁGD�ÇÈ´(>¯�»à´(¿ED�(º6»FD�´¼·�ÇÈ¯�¬.´wµ(¯�ÃXw´wµ³ÅÇÈ´(³iµ�D�°"³Xw´
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ÉGD2D�¬iÀ ± ¬ED9D�µ�D�²á´w¯\ÉGD ± ¬�º�Ã ± À�¬X°�D�¬Æ´ ¾s± ´(¿á´(¿ED3¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Xº�ÃZ(º6»FD�´¼·áÁXµ ± ¬XÇ ± ÁÅÃJD� º�¬X²á´(¿ED�ÃJD�º�²ED�µÍ]°"³Xw´�ÉGD
ÇÈ¯�°�° ± ´w´LD�²®´w¯�´(¿ED�(´(º6´LD�²®Á�¯�Ã ± Ç ± D��º�¬Å²�ÁXµ ± ¬XÇ ± ÁÅÃJD� µ�D�ÃÓº6´LD�²®´w¯�(º6»OD�´â· ± ¬�´(¿ED�¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬ZË

Ï�ÃÄ¯�¬iÀ ¾s± ´(¿ÂÃKD�º�²ED�µ(¿ ± ÁÂº�¬X²ÂÇÈ¯�°Â° ± ´(°7D�¬.´ ´w¯e(º6»FD�´¼·Âº��º,ÉÅº� ± Çs½{º�ÃÓ³SD�¯�»Ñ´(¿ED�¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Ñ¶¸º�ÇÍ¿ ± D�½ ± ¬iÀ
(º6»FD�´¼·�À�¯�º�Ãä µID Ü ³ ± µ�D�}¯�ÁGD�¬�ÇÈ¯�°Â°4³X¬ ± Ç�º6´ ± ¯�¬ZË�«�¬Âº�¬ ± ¬Æ´LD�µ½ ± D ¾ º6»Ê´LD�µ�´(¿ED Ò ¯�ÃÓ³X°4É ± º3ÃÓ¯�(�¶¸´(¿ED�¬ED ¾[Ò D�¬.´LD�µ
H ± µ�D�ÇÈ´w¯�µeº6´��PD�¬X¬ED�²i· Õ ÁÅº�ÇHD Ò D�¬Æ´LD�µe(³iÀ�ÀMD�(´LD�²p´(¿Xº6´"´(¿EDá°\¯�w´ ± °\Á�¯�µ(´(º�¬Æ´�Ç�³ÅÃÄ´(³iµº�Ã ± ((³ED�´(¿SD Õ ¿¸³i´w´(ÃJD
ÁXµ(¯�À�µÍº�°=»hº�ÇHD�² ¾ º��D�w´(º6É0Ã ± (¿ ± ¬iÀ®º9»FD9D�Ã ± ¬XÀ9¯�»�¯�ÁGD�¬X¬ED�4º�¬X²ë¿i¯�¬ED�(´¼· ¾s± ´(¿:º�ÃÓÃµD�°\ÁÅÃÄ¯P·MD9D��¶ ¾ ¿SD�µ�DAD�½.Ú
D�µ(·¸É�¯¸²i·2ÅØ�½�¯ ± ÇHD ¾ º��½6º�ÃÓ³ED�²ZË Õ ´(º6´LD�°7D�¬.´(�²Å³iµ ± ¬iÀe´(¿ED Ò ¯�ÃÓ³X°4É ± º\º�Ç�Ç ± ²SD�¬Æ´ ± ¬Æ½MD�(´ ± À�º6´ ± ¯�¬9º�¬Å²9°7D�(º6ÀMD�
Á�¯�w´LD�²~´w¯�´(¿ED » Ï Õ Ïuãyº6´(ÇÍ¿ ¾ D�ÉÅ ± ´LD\²ED�(ÇÈµ ± ÉGD4º�ÃÓº�ÇE��¯�»>´wµ³X(´�¯�» » Ï Õ Ï¶D�°�ÁÅÃÄ¯Ý·MD9D�K´w¯®(ÁND�ºN��³iÁÑË3Ï�´
´(¿ED�(º�°�D�´ ± °7D�¶Xº\ÇÈµ ± ´ ± Ç�º�Ã�¯�ÉÅLD�µ(½6º6´ ± ¯�¬ ± ¬�´(¿SD Ò Ïs«
c�µ�D�Á�¯�µ(´�»Ê¯$Ç�³XLD�²®¯�¬G´(¿EDCD�¬iÀ ± ¬SD9D�µ�ÅiÇ�ÃÓº ± °��´(¿Åº6´�´(¿ED
°�º�¬Xº6ÀMD�µÍ4² ± ²p¬i¯�´"¿ED�º6µ4´(¿SDAD�¬iÀ ± ¬SD9D�µ�ÅvÇÈ¯�¬ÅÇHD�µ¬XL� ô >B��Ë9Ì�¿EDÂµ�D�Á�¯�µ(´4ÇÈ¯�¬XÇ�Ãä³X²ED�²7´(¿Xº6´"´(¿ ±  ¾ º� ± ¬pÁÅº6µ(´
²X³ED�´w¯e´(¿ED3°�º�¬Xº6ÀMD�µ�¬i¯�´�º�d� ± ¬iÀ"¯�µ�Ã ± w´LD�¬ ± ¬XÀiËèð~º�¬Xº6ÀMD�µ�ÇÈµ�D�º6´LD�²�É0º6µ(µ ± D�µ º6À�º ± ¬Xw´�² ± (LD�¬.´ ± ¬iÀ�¯�Á ± ¬ ± ¯�¬X
É¸·�w´(º6´LD�²RÁXµID�ÇÈ¯�¬XÇHD ± ½MD�²7ÇÈ¯�¬XÇ�ÃÓ³Å ± ¯�¬X�ÉÅº�LD�²R¯�¬R(³iÉiï�D�ÇÈ´ ± ½MD0�$¬i¯ ¾ ÃJD�²iÀMD\º�¬X²�D Ð ÁGD�µ ± D�¬XÇHD4µÍº6´(¿ED�µ3´(¿Xº�¬~¯�¬
w¯�Ã ± ²ë²Åº6´(º$Ëfð~³XÇÍ¿f¯�»�´(¿EDG´ ± °7D�´(¿ED�·:Ã ± w´LD�¬ED�²ë´w¯y´(¿i¯�LD ¾ ¿i¯R´w¯�ÃÓ²f´(¿ED�° ¾ ¿Xº6´\´(¿SD�· ¾ º�¬Æ´LD�²F´w¯y¿ED�º6µ�Ë
DK¬ED ± ¬X² ± Ç�º6´ ± ¯�¬áº6Éà¯�³X´]´(¿SD�Á�¯¸¯�µ�ÇÈ¯�°�°4³Å¬ ± Ç�º6´ ± ¯�¬�º6µ(¯�³X¬Å²áº6»OD�´â·áº�¬X²á´(¿ED3º6´(°\¯�(ÁÅ¿ED�µ�D3º6´�´(¿EDK´ ± °7D ¾ D�µ�D
w´(º6´LD�°7D�¬.´( ± ¬R´(¿ED�> aKa  ¨��µº6»Ê´3µID�Áà¯�µ´Þ��> M >B�!´(¿Xº6´�² ± (° ± (�D�²~ÇÈ¯�¬ÅÇHD�µ¬X�º6É�¯�³i´ Õ Á0º�ÇHD Õ ¿.³X´w´(ÃJD�(º6»FD�´¼·RÉ.·
º�Ç�Ç�³X ± ¬iÀ\´(¿i¯�LD ¾ ¿i¯�°�º�²ED3´(¿ED�°Sº��ÉGD ± ¬iÀeÁÅº6µ(´(¬SD�µ ± ¬Gº�¬®³Å¬X¬ED9D�²ED�²HÔw(º6»FD�´¼·®¿ ± D�ÃÓ²�ÇÈ¯�¬XwÁ ± µº�ÇÈ·�ËØ×

º�¬X¿ED�º�ÃÄ´(¿.· ¾ ¯�µE�qº6´(°\¯�wÁÅ¿SD�µ�D� ¾s± ´(¿qµ�D�(ÁND�ÇÈ´�´w¯Fº6»OD�´â·�º�¬X²�ÇÈ¯�°Â°4³X¬ ± Ç�º6´ ± ¯�¬�º6µ�Dy¬i¯�´®Ã ± ° ± ´LD�²O´w¯
» Ï Õ Ï4Ë Ò º6µµ(¯�ÃÓÃZ²i¯$Ç�³X°7D�¬.´(sº� ± ° ± ÃÓº6µÍÃÄ·�²i·$w»M³Å¬XÇÈ´ ± ¯�¬Xº�ÃZ(º6»FD�´¼·®Ç�³ÅÃÄ´(³iµ�D�º6´�´(¿SD4ð ± ÃÓÃÓw´w¯�¬SD » ³XÇ�ÃJD�º6µ�Öè¯ ¾ D�µ
Ö!Ãäº�¬Æ´e� ò >B��Ë Ï�¬ »�P�Ò µ�D�½ ± D ¾¹± ¬O> aKa TyÇÈ¯�¬ÅÇ�ÃÓ³X²ED�²f´(¿ED®º6»OD�´â· Ç�³XÃÄ´(³iµ�DGº6´�´(¿SDGÁÅÃÓº�¬.´ ¾ º��²Åº�¬iÀMD�µ(¯�³X(ÃÓ·
Î0º ¾ D�²Zå ± ´�² ± ²G¬i¯�´�´w¯�ÃKD�µº6´LD4² ± (LD�¬.´ ± ¬iÀe½ ± D ¾ �º�¬X²®w´ ± Î¡D�² Ü ³SD�w´ ± ¯�¬ ± ¬XÀeº6´w´ ± ´(³X²ED��º�°\¯�¬XÀ�D�°\ÁÅÃÄ¯P·MD9D��Ë

Ò ¿Åº�¬iÀ ± ¬iÀ®(³ÅÇ¿ ± ¬.´LD�µº�ÇÈ´ ± ¯�¬pÁÅº6´w´LD�µ¬X ± �¬i¯�´PD�º�(·�Ëáð~º�¬Xº6ÀMD�°7D�¬.´"(´¼·$ÃJDÂÇ�º�¬yÉGD�º�²X²Xµ�D�(LD�²7´(¿Xµ(¯�³iÀ�¿
´wµº ± ¬ ± ¬iÀi¶i°7D�¬.´w¯�µ ± ¬iÀi¶Åº�¬Å²GÁXµ(¯�ÁGD�µ�LD�ÃJD�ÇÈ´ ± ¯�¬G¯�»�ÁND�¯�Á0ÃJDK´w¯ é ÃÓÃZ°�º�¬Åº6ÀMD�°7D�¬Æ´�Á�¯� ± ´ ± ¯�¬X�¶.ÉÅ³X´�´wµ³Xw´ ± s¿Xº6µ²
´w¯\À�º ± ¬�º�¬X²�D�º�w·á´w¯\ÃÄ¯�LD�ËoX °\ÁÅÃÄ¯P·MD9D��¬ED9D�²á´w¯\»OD9D�Ã�ÁÅ(·¸ÇÍ¿i¯�ÃÄ¯�À ± Ç�º�ÃÓÃÓ·�(º6»OD�º6É�¯�³i´]µ�D�Á�¯�µ(´ ± ¬XÀ"ÇÈ¯�¬XÇHD�µÍ¬X�º�¬X²
´w¯,ÉGD�Ã ± D�½MD]´(¿Åº6´ °�º�¬Xº6ÀMD�µÍ!Ç�º�¬�ÉGD�´wµ³Åw´LD�²�´w¯,¿SD�º6µ!´(¿ED ± µ ÇÈ¯�¬XÇHD�µ¬X º�¬X²\´w¯,´(ºN�MD�º6ÁXÁXµ(¯�ÁÅµ ± º6´LD�º�ÇÈ´ ± ¯�¬ ¾ ¿ ± ÃJD
°�º�¬Xº6ÀMD�µÍs¿XºÝ½MD�´w¯ÂÉGD�Ã ± D�½MDK´(¿Xº6´wD�°\ÁÅÃÄ¯P·MD9D�sº6µ�D ¾ ¯�µ(´(¿®Ã ± w´LD�¬ ± ¬XÀ"´w¯�º�¬X² ¾ ¯�µ´(¿Æ·�¯�»�µ�D�wÁGD�ÇÈ´�Ë

Ì�¿SD9² ±�C Ç�³ÅÃÄ´¼· ±  ± ¬HÀMD�´w´ ± ¬iÀyÁGD�¯�ÁÅÃJDG´w¯ëÇ¿Xº�¬iÀMD�´(¿ED ± µ�½ ± D ¾ ¯�»3µID�º�Ã ± ´¼·�Ë ¹ º6µ�D�´(¿�ð9¯�µÀ�º�¬Z¶�ºpw¯$Ç ± º�Ã
º�¬.´(¿iµ(¯�Á�¯�ÃÄ¯�À ± w´�¶$²ED é ¬SD�]Ç�³ÅÃÄ´(³iµ�D�º�]º�¬á¯�¬$Ú�À�¯ ± ¬iÀi¶iÁXµ(¯�º�ÇÈ´ ± ½MDKÁXµ¯¸ÇHD�( ¯�»kµID�º�Ã ± ´¼·�ÇÈ¯�¬Xw´wµ³XÇÈ´ ± ¯�¬ZË}Ï�Ç�ÇÈ¯�µ² ± ¬iÀ
´w¯R´(¿ ± "½ ± D ¾ ¶}¯�µ(À�º�¬ ±ÓÞ º6´ ± ¯�¬Xeº6µ�DGw¯$Ç ± º�ÃÓÃÄ·yÇÈ¯�¬X(´wµ³XÇÈ´LD�²fµ�D�º�Ã ± ´ ± D�,´(¿Åº6´"µID�w´\º�\°4³XÇÍ¿ ± ¬ë´(¿EDá¿SD�º�²X\º�¬X²
° ± ¬Å²X�¯�» ´(¿ED ± µ�°7D�°,ÉGD�µ3º��´(¿ED�·~²X¯ ± ¬7ÇÈ¯�¬XÇÈµ�D�´LDÂLD�´(�¯�» µ³ÅÃJD�3º�¬X²Rµ�D�À�³XÃäº6´ ± ¯�¬X�Ëeð9¯�µÀ�º�¬pº�(LD�´(�´(¿Xº6´
¯�µ(À�º�¬ ±ÓÞ º6´ ± ¯�¬X�º6µ�D�Ôw(³Xw´(º ± ¬SD�²ÂÉ¸·\ÉGD�Ã ± D�»Zw·$w´LD�°�]´(¿Xº6´�D�°\ÁÅ¿Xº� ±ÓÞ D�´(¿ED ± °\Á�¯�µ(´(º�¬XÇHD�¯�»Ñµº6´ ± ¯�¬Åº�Ã ± ´¼·$×L��> ò ¼K��Ë
Ì�¿ ± "°4·¸´(¿f¯�»�µº6´ ± ¯�¬Xº�Ã ± ´â·ñÔw¿ED�ÃÄÁ0\³Xe´w¯yLD9D®ÇHD�µ(´(º ± ¬ ÁÅº6´w´LD�µ¬Xe¯�»Kº�ÇÈ´ ± ¯�¬ º��ÃKD�À ± ´ ± °�º6´LD�¶]ÇÈµ�D�² ± ÉÅÃKD�¶!º�¬X²
¬i¯�µ°Âº�ÃÛ¶Xº�¬X²®¿ED�¬ÅÇHD�´w¯�ºÝ½�¯ ± ²®´(¿ED ¾ µº�¬iÀ�Ã ± ¬iÀ\º�¬X²®²ED�ÉÅº6´LD,´(¿Xº6´ ¾ ¯�³XÃÓ²Gº6µ ± LD ± » ¾ D ¾ D�µ�D4´w¯�µ�D�ÇÈ¯�À�¬ ±ÄÞ D4´(¿ED
ÉÅº� ± Ç3³X¬XÇHD�µ(´(º ± ¬.´¼·�º�¬X²®º�°4É ± À�³ ± ´¼·�³X¬X²ED�µÍÃÄ· ± ¬iÀ4°�º�¬.·�¯�»v¯�³Xµ�½{º�Ãä³ED��º�¬X²®º�ÇÈ´ ± ¯�¬X(×e��> ò ¼K��Ë

Ùi¯�µ3É�¯�´(¿9´(¿ED Ò ¿Xº�ÃÓÃJD�¬iÀMD�µ�º�¬X² Ò ¯�ÃÓ³X°4É ± º�º�Ç�Ç ± ²ED�¬Æ´(Kº� ¾ D�ÃÓÃvº�K°\¯�(´�¯�´(¿ED�µ3°�ºPïw¯�µKº�Ç�Ç ± ²ED�¬.´( ¾ ¿ED�µ�D
²ED�Ç ±  ± ¯�¬$Ú¼°�ºN� ± ¬iÀ ¾ º��Î0º ¾ D�²Z¶Å´(¿ED�²ED�Ç ±  ± ¯�¬$Ú¼°�ºN�MD�µ�º ¾ ´(¿SD ± µ�º�ÇÈ´ ± ¯�¬X�º��µº6´ ± ¯�¬Åº�ÃÛË&º�¬Å²ED�µw´(º�¬X² ± ¬iÀ\º�¬X²
ÁXµ�D�½MD�¬.´ ± ¬iÀáÁ�¯.¯�µK²ED�Ç ±  ± ¯�¬$Ú¼°�ºN� ± ¬iÀÂ³Å¬X²ED�µ�ÇÈ¯�¬Å² ± ´ ± ¯�¬Xs¯�»!³X¬XÇHD�µ´(º ± ¬Æ´â·®µ�D Ü ³ ± µ�D��ÁXµ(¯P½ ± ² ± ¬iÀ7D�¬.½ ± µ(¯�¬X°7D�¬.´(
º�¬X²:´w¯.¯�Ãä,´(¿Xº6´e¿ED�ÃÄÁ:´w¯~(´wµ�D�´(Ç¿ë¯�³iµ"ÉGD�Ã ± D�»�w·$w´LD�°�"º�¬X²p´w¯RLD9DáÁÅº6´w´LD�µ¬X4´(¿Xº6´ ¾ D�²i¯~¬i¯�´"¬SD�ÇHD�((º6µ ± ÃÓ·
¾ º�¬Æ´�´w¯�LD9D�Ë

Õ ¯�°�D~ÇÈ¯�°�°�¯�¬O´â·.ÁGD�á¯�»,²i·$w»h³X¬XÇÈ´ ± ¯�¬Åº�Ãs(º6»FD�´¼·�Ç�³XÃÄ´(³iµ�D�áÇ�º�¬�ÉGD ± ²ED�¬.´ ±êé D�²F´(¿Xº6´Gº6µ�DRÇÈ¯�°�°\¯�¬�´w¯
± ¬X²Å³Xw´wµ ± D�v¯�µ>¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬X�Ë U ¯�Á�� ± ¬X}ÇÈ¯ ± ¬ED�²e´(¿SD�´LD�µ°%·[Û±����ÛÝ�E�R�
å�¸0��}�|��K�{º6»M´LD�µ ± ¬.½MD�w´ ± À�º6´ ± ¬XÀ�º�Ç�Ç ± ²ED�¬.´(
± ¬~´(¿ED\° ± ¬ ± ¬iÀ ± ¬X²X³Xw´wµ·�¶0ÉÅ³X´�° ± ¬ ± ¬iÀ ± K¬i¯�´K´(¿EDe¯�¬XÃÄ· ± ¬X²X³Xw´wµ· ± ¬ ¾ ¿ ± Ç¿R²ED�¬ ± º�Ã ± �ÁGD�µ(½6º� ± ½MD�Ë,«�¬R(³XÇÍ¿
Ç�³XÃÄ´(³Xµ�D��¶!µ ± d�:º�LD�((°7D�¬.´ ± \³Å¬iµ�D�º�Ã ± (´ ± Ç�º�¬Å² ÇÈµ�D�² ± É0ÃJD ¾ º6µ¬ ± ¬iÀ�\º6µ�D9² ± (° ± (�D�² ¾�± ´(¿i¯�³i´\º6ÁXÁXµ¯�ÁXµ ± º6´LD
º�ÇÈ´ ± ¯�¬ZËfð~º�¬Xº6ÀMD�°7D�¬.´�¯�¬XÃÄ· ¾ º�¬.´(\´w¯y¿ED�º6µ\À�¯¸¯¸² ¬SD ¾ eº�¬X²H°�º�·�D�¬X(³Xµ�D�´(¿Åº6´ ±  ¾ ¿Xº6´e´(¿ED�·f¿ED�º6µ\É.·
ÁÅ³X¬ ± (¿ ± ¬XÀÂÉÅº�²7¬ED ¾ �¶kw¯�°7D�´ ± °7D� ± ¬7ºG³iÉX´(ÃJD ¾ º�·7º�¬X²7¯�´(¿ED�µ4´ ± °7D�3¬i¯�´4w¯®(³iÉX´(ÃÓ·�ËSD�»Ê´LD�¬pº6µ(À�³X°7D�¬.´(
º6µ�Dá°�º�²ED ± ¬y´(¿ED�LD ± ¬X²X³Åw´wµ ± D�K´(¿Xº6´"´(¿EDáÇÈ¯�¬X² ± ´ ± ¯�¬Å,º6µ�D ± ¬X¿ED�µ�D�¬.´(ÃÄ·R°\¯�µ�Dá²Xº�¬iÀMD�µ(¯�³X4´(¿Xº�¬p¯�´(¿ED�µeº�¬X²
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´(¿ED�µ�D�»M¯�µ�D"Ã ± ´w´(ÃJD�Ç�º�¬�ÉGD,²i¯�¬ED"º6Éà¯�³X´ ± °\ÁXµ¯Ý½ ± ¬iÀ�(º6»FD�´¼·®¯�µ�´(¿Xº6´�º�Ç�Ç ± ²ED�¬Æ´(Kº6µ�D4´(¿ED�ÁXµ ± ÇHD�¯�»}ÁXµ(¯$²X³XÇÈ´ ± ½ ± ´â·
º�¬X²®Ç�º�¬Å¬i¯�´�ÉGD2D�Ã ± ° ± ¬Åº6´LD�²ZËoD�»èÇÈ¯�³XµLD�¶X´(¿ ± �µº6´ ± ¯�¬Xº�ÃJD ± �³X¬.´wµ³EDKÉÅ³i´ ± ´ ± �ÇÈ¯�¬Æ½MD�¬ ± D�¬Æ´�Ë

Ïu�D�ÇÈ¯�¬X²~´¼·¸ÁND"¯�»!²i·$w»h³X¬XÇÈ´ ± ¯�¬Åº�ÃÑ(º6»FD�´¼·�Ç�³ÅÃÄ´(³iµ�D"° ± À�¿.´sÉGD,´LD�µ°�D�²~º�����Ø��B��æo�N�k8§·[Û±����Û±�d��Ë�«�¬9´(¿SD�LD
¯�µ(À�º�¬ ±ÓÞ º6´ ± ¯�¬X�¶�D�°�ÁÅÃÄ¯Ý·MD9D�\(ÁND�¬Å²:º�ÃÓÃ ´(¿ED ± µe´ ± °�D�ÁXµ¯Ý½ ± ¬iÀ9´(¿SD�(·¸w´LD�° ± 4(º6»FD�ÉÅ³i´eÃ ± ´w´(ÃJD�´ ± °7D�º�ÇÈ´(³Xº�ÃÓÃÄ·
²i¯ ± ¬XÀá´(¿SD\´(¿ ± ¬iÀ�3¬ED�ÇHD�(º6µ(·~´w¯9°�ºN�MD ± ´3w¯iË�Ï�»M´LD�µ�´(¿ED »�± °\µ(¯$²Rº ± µÇÈµº6»M´�ÃÄ¯�( ± ¬~Ï�»MÀ�¿Xº�¬ ± w´(º�¬ ± ¬ óNMKM T¸¶
´(¿ED,º�Ç�Ç ± ²ED�¬Æ´sµ�D�Á�¯�µ(´�¬i¯�´LD�²9ºyÔwÇ�³ÅÃÄ´(³iµ�DK¯�»�ÁÅº6ÁGD�µ�(º6»FD�´¼·$×Âº6´�´(¿ED�D Ð ÁGD�¬XLD3¯�»èµ�D�º�ÃÑº6»OD�´â·¸� ô  ×��Ë

Õ ¯ ¾ ¿Xº6´sº6µ�D3´(¿ED4º�wÁGD�ÇÈ´(�¯�»�º\À�¯.¯$²®(º6»FD�´¼·®Ç�³ÅÃÄ´(³iµ�D�¶$´(¿Xº6´ ± �¶i´(¿ED�ÇÈ¯�µ�D4½{º�ÃÓ³SD��º�¬X²®¬i¯�µ°Â�´(¿Xº6´sº�ÃÓÃÄ¯ ¾
³X�´w¯�°�ºN�MD�ÉGD�´w´LD�µ�²ED�Ç ±  ± ¯�¬X�º6µ(¯�³X¬Å²®(º6»FD�´¼·��

æ «�¬XÇ ± ²SD�¬Æ´(èº�¬X²"º�Ç�Ç ± ²ED�¬.´(èº6µID ½6º�ÃÓ³ED�²"º�vº�¬ ± °�Áà¯�µ´(º�¬Æ´ ¾s± ¬X²i¯ ¾:± ¬.´w¯�(·¸w´LD�°Âv´(¿Åº6´èº6µ�D�¬i¯�´è»M³Å¬XÇÈ´ ± ¯�¬$Ú± ¬iÀsº�v´(¿ED�·�(¿i¯�³XÃä²Ý�O´wµ ± À�ÀMD�µ ± ¬iÀ ± ¬$Ú¼²ED�ÁÅ´(¿�º�¬X²,³Å¬XÇ ± µÇ�³X°Â(ÇÈµ ± ÉGD�²KÇ�º�³X(º�Ã.º�¬Xº�ÃÄ·$ ± Ñº�¬X² ± °\ÁÅµ(¯Ý½MD�°7D�¬.´
º�ÇÈ´ ± ¯�¬X�Ë

æ Õ º6»OD�´â· ± ¬i»M¯�µ°�º6´ ± ¯�¬ ± �³iµ(»hº�ÇHD�² ¾s± ´(¿i¯�³i´�»FD�º6µsº�¬X²9(º6»OD�´â·®º�¬Xº�ÃÄ·$ ±  ± �ÇÈ¯�¬Å²X³XÇÈ´LD�² ¾s± ´(¿i¯�³i´�ÉÅÃÓº�°�D�Ë
æ Õ º6»OD�´â·®ÇÈ¯�°�° ± ´(°7D�¬.´ ± �½6º�ÃÓ³ED�²ÑË
æ Ìs¿ED�µ�D ± 3º�»FD9D�Ã ± ¬iÀ�¯�»]¯�ÁGD�¬X¬ED�(3º�¬X²p¿i¯�¬ED�w´â·�¶ ¾ ¿ED�µID�D�½MD�µ·�¯�¬EDKÅØ,½�¯ ± ÇHD ± Kµ�D�wÁGD�ÇÈ´LD�²ZËwX °\ÁÅÃÄ¯P·MD9D�
»FD9D�ÃÑ°�º�¬Åº6ÀMD�µsº6µ�D4Ã ± w´LD�¬ ± ¬iÀiË
æ Ìs¿ED�µ�D ± �´wµÍ³Xw´�º�°\¯�¬iÀ�º�ÃäÃZÁÅº6µ(´ ± D��Ë
æ X °\ÁÅÃÄ¯P·MD9D��»FD9D�ÃZÁÅw·$Ç¿X¯�ÃÄ¯�À ± Ç�º�ÃÓÃÄ·á(º6»FD,º6É�¯�³i´�µ�D�Á�¯�µ(´ ± ¬iÀ\ÇÈ¯�¬XÇHD�µÍ¬X�Ë
æ X °\ÁÅÃÄ¯P·MD9D�sÉGD�Ã ± D�½MD�°�º�¬Xº6ÀMD�µ�Ç�º�¬®ÉGD�´wµ³Åw´LD�²®´w¯á¿ED�º6µs´(¿ED ± µsÇÈ¯�¬XÇHD�µ¬X�º�¬X² ¾�± ÃÓÃà´(ºN�MD"º6ÁÅÁXµ(¯6Ú
ÁÅµ ± º6´LD�º�ÇÈ´ ± ¯�¬ZË

æ ð~º�¬Xº6ÀMD�µ�ÉGD�Ã ± D�½MD2D�°\ÁÅÃÓ¯Ý·MD9D�sº6µID ¾ ¯�µ´(¿9Ã ± (´LD�¬ ± ¬iÀ"´w¯Âº�¬X²®º6µID ¾ ¯�µ(´(¿.·�¯�»�µ�D�wÁGD�ÇÈ´�Ë
Ò ¯�°Â°\¯�¬ ± ¬iÀ�µ�D�² ± D�¬Æ´(�¯�»�º3(º6»FD�´¼·\Ç�³XÃÄ´(³Xµ�D É0º�LD�²\¯�¬e´(¿ED�LDs½{º�ÃÓ³SD� ± ¬XÇ�ÃÓ³X²SD °�º�¬Xº6ÀMD�°�D�¬Æ´]ÇÈ¯�°�° ± ´(°7D�¬.´

´w¯9(º6»FD�´¼·7º�¬X²y´(¿ED�(º6»FD�´¼·R½{º�Ãä³ED��¶k°�º�¬Åº6ÀMD�°7D�¬Æ´ ± ¬.½�¯�ÃÄ½MD�°7D�¬.´ ± ¬7º�Ç¿ ± D�½ ± ¬iÀ�´(¿EDÂ(º6»FD�´¼·RÀ�¯�º�ÃÓ�¶YD�°\ÁÅÃÄ¯P·MD9D
D�°\Á�¯ ¾ D�µ°7D�¬.´�¶Åº�¬X²9º6ÁXÁXµ(¯�ÁXµ ± º6´LD3º�¬X²�D A D�ÇÈ´ ± ½MD ± ¬ÅÇHD�¬Æ´ ± ½MD4w´wµ³XÇÈ´(³iµID��º�¬X²Gµ�D�Á�¯�µ(´ ± ¬XÀe(·¸w´LD�°Â�Ë

ãq¿ED�¬G´(¿ED��D ± ¬iÀ�µ�D�² ± D�¬Æ´(�»M¯�µ°í´(¿SD3ÉÅº� ± �¯�»è´(¿ED,º6»OD�´â·�Ç�³ÅÃÄ´(³iµ�D�¶i´(¿ED3¯�µÀ�º�¬ ±ÄÞ º6´ ± ¯�¬�¿Xº��´(¿ED3»M¯�ÃÓÃÄ¯ ¾s± ¬iÀ
Ç¿Åº6µº�ÇÈ´LD�µ ± w´ ± Ç��å

æ Õ º6»OD�´â· ±  ± ¬.´LD�À�µº6´LD�² ± ¬.´w¯\´(¿ED,²X¯�° ± ¬Xº�¬.´�Ç�³XÃÄ´(³iµ�D�î ± ´ ± �¬i¯�´sº��D�ÁÅº6µº6´LD,(³XÉiÚ¼Ç�³XÃÄ´(³iµID�Ë
æ Õ º6»OD�´â· ±  ± ¬Æ´LD�À�µº6´LD�² ± ¬Æ´w¯KÉ�¯�´(¿e²ED�½MD�ÃÄ¯�ÁÅ°�D�¬Æ´>º�¬X²e¯�ÁGD�µº6´ ± ¯�¬X�Ë Õ º6»OD�´â·"º�ÇÈ´ ± ½ ± ´ ± D��D�°\ÁÅÃÄ¯P·4ºK° ±êÐ ´(³iµ�D¯�»�´w¯�ÁiÚ¼²X¯ ¾ ¬GµIDÈÚ]D�¬iÀ ± ¬ED9D�µ ± ¬iÀ�º�¬X²�É�¯�´w´w¯�°eÚ¼³iÁ®ÁÅµ(¯¸ÇHD� ± °\ÁXµ¯Ý½MD�°7D�¬.´�Ë
æ «�¬X² ± ½ ± ²Å³Xº�ÃÓ!¿Åº�½MD,µID Ü ³ ± µ�D�²L�¸¬X¯ ¾ ÃJD�²XÀMD�¶Xd� ± ÃÓÃÓ�¶$º�¬X²®º6É ± Ã ± ´¼·
æ X º6µÃÄ· ¾ º6µÍ¬ ± ¬iÀ\w·$w´LD�°��»M¯�µs° ± À�µº6´ ± ¯�¬G´w¯ ¾ º6µ²�w´(º6´LD��¯�»è¿ ± À�¿�µ ± d�áº6µ�DPD�w´(º6ÉÅÃ ± (¿ED�²Gº�¬X²�D A D�ÇÈ´ ± ½MD
æ Ìs¿ED�¯�µ(À�º�¬ ±ÓÞ º6´ ± ¯�¬Â¿Xº�!º,Ç�ÃJD�º6µÃÓ·"º6µ(´ ± Ç�³XÃÓº6´LD�²�(º6»FD�´¼·\½ ±  ± ¯�¬Z¶�½6º�ÃÓ³ED�>º�¬X²�ÁXµ(¯$ÇHD�²X³iµ�D��¶.(¿Xº6µ�D�²�º�°�¯�¬iÀ´(¿SD,w´(ºN�MD�¿i¯�ÃÓ²SD�µ�Ë
æ ÌYD�¬X ± ¯�¬XKÉGD�´ ¾ D9D�¬y(º6»FD�´¼·RÁXµ ± ¯�µ ± ´ ± D��º�¬X²R¯�´(¿ED�µ�w·$w´LD�°BÁXµ ± ¯�µ ± ´ ± D��º6µ�D�º�²X²Xµ�D�(LD�²R´(¿iµ¯�³iÀ�¿RºGÇÈ¯�¬$Ú
(´wµ³XÇÈ´ ± ½MD�¶Å¬SD�À�¯�´ ± º6´LD�²®ÁXµ¯¸ÇHD�(

æ �PD�·~w´(ºN�MD�¿X¯�ÃÓ²ED�µwI ± ¬ÅÇ�ÃÓ³X² ± ¬XÀ�º�ÃÓÃTD�°\ÁÅÃÓ¯Ý·MD9D��º�¬X²RÀ�µ¯�³iÁÅ3(³XÇÍ¿7º��³X¬ ± ¯�¬X J ¿Xº�½MD\»h³XÃÓÃvÁÅº6µ(´(¬ED�µÍ(¿ ± Á
µ¯�ÃJD��º�¬X²GµID�wÁ�¯�¬X ± É ± Ã ± ´ ± D�}µID�À�º6µ² ± ¬iÀ�º6»OD�´â·�Ë

æ Ö�º�( ± ¯�¬Xº6´LD�¶qD A D�ÇÈ´ ± ½MDáÃJD�º�²ED�µ(¿ ± Á|D Ði± w´(3º6´4º�ÃÓÃ}ÃJD�½MD�ÃÓK¯�»]´(¿ED\¯�µ(À�º�¬ ±ÓÞ º6´ ± ¯�¬ IMÁÅº6µ(´ ± Ç�³XÃÓº6µÃÄ·G´(¿SD\´w¯�Á J
º�¬Å²áº�ÃäÃXÁÅº6µ(´(]¯�»Ñ´(¿SD�(º6»FD�´¼·áÇÈ¯�¬Æ´wµ¯�ÃZw´wµ³XÇÈ´(³iµID�º6µ�D3ÇÈ¯�°�° ± ´w´LD�²�´w¯e(º6»FD�´¼·�º��º4¿ ± À�¿ÂÁXµ ± ¯�µ ± ´â·"»M¯�µ�´(¿ED
¯�µÀ�º�¬ ±ÄÞ º6´ ± ¯�¬ZË
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æ X A D�ÇÈ´ ± ½MD4ÇÈ¯�°�°"³X¬ ± Ç�º6´ ± ¯�¬®Ç¿Xº�¬Å¬ED�ÃÓ�D Ði± w´�»M¯�µ�² ± LD�° ± ¬Xº6´ ± ¬iÀ4(º6»FD�´¼· ± ¬i»Ê¯�µÍ°�º6´ ± ¯�¬ZË
æ U�± À�¿yÃKD�½MD�ÃÓ3¯�»�½ ±  ± É ± Ã ± ´¼·G¯�»]´(¿EDÂw´(º6´LD�¯�»�(º6»OD�´â·ãI ± Ë�D�ËÄ¶vµ ± d��º ¾ º6µID�¬ED�( J D Ð$± (´(�º6´4º�ÃÓÃ}ÃKD�½MD�ÃÓ3¯�»�´(¿ED
º6»OD�´â·®ÇÈ¯�¬Æ´wµ(¯�Ãvw´wµ³XÇÈ´(³Xµ�D3´(¿iµ(¯�³iÀ�¿Gº6ÁÅÁXµ(¯�ÁXµ ± º6´LD�º�¬X²�D A D�ÇÈ´ ± ½MD,»FD9D�²iÉÅº�ÇE�àË

æ Ìs¿ED�µID�(³XÃÄ´( ¯�»k¯�ÁGD�µº6´ ± ¬XÀ�D Ð ÁND�µ ± D�¬XÇHD�¶$ÁXµ(¯$ÇHD�(]¿Xº Þ º6µ²�º�¬Xº�ÃÄ·$LD��¶iº�³X² ± ´(�¶¸¬SD�º6µ�° ± (LD��¶¸¯�µ�º�Ç�Ç ± ²ED�¬.´± ¬Æ½MD�w´ ± À�º6´ ± ¯�¬X�º6µ�D4³XLD�²G´w¯ ± °\ÁXµ(¯P½MD3¯�ÁND�µÍº6´ ± ¯�¬X�º�¬X²®´(¿ED�(º6»FD�´¼·®ÇÈ¯�¬.´wµ(¯�Ãkw´wµÍ³XÇÈ´(³iµ�D
æ HeD é Ç ± D�¬XÇ ± D��»M¯�³X¬X²�²X³iµ ± ¬iÀeº�(LD�((°�D�¬Æ´(�¶Xº�³Å² ± ´(�¶ ± ¬X(ÁND�ÇÈ´ ± ¯�¬X�¶$º�¬X² ± ¬XÇ ± ²ED�¬Æ´ ± ¬.½MD�w´ ± À�º6´ ± ¯�¬9º6µ�D�º�²$Ú
²Xµ�D�(LD�²GÁÅµ(¯�°\ÁX´(ÃÄ·�º�¬X²G´wµº�Ç �MD�²9´w¯ÂÇÈ¯�°�ÁÅÃJD�´ ± ¯�¬ZË

¹�º ï|»	ìq¼�ú õ ì{î´ú·ì{ñ·ï¤½#óÝù�ï±ö¸ï±û2ú
Ì�¿ED É ³Åw´ Ò ³XÃÄ´(³iµID�°\¯P½MD�°7D�¬Æ´ ± 4º�¬Hº6´w´LD�°�ÁX´\´w¯yº�½�¯ ± ²f´(¿SDá´â·.ÁGD�¯�»�³Å¬X(º6»FD�Ç�³ÅÃÄ´(³iµº�Ã ½{º�Ãä³ED�eº�¬X²ëÁXµ(¯6Ú
»FD�( ± ¯�¬Xº�Ã ± ¬Æ´LD�µº�ÇÈ´ ± ¯�¬X�´(¿Xº6´4¿Xº�½MD�ÉND9D�¬ ± °\ÁÅÃ ± Ç�º6´LD�² ± ¬7w¯9°�º�¬.·7º�Ç�Ç ± ²ED�¬.´(�Ë�«�´(�¯�µ ± À ± ¬X3º6µ�D ± ¬7ºÝ½ ± º6´ ± ¯�¬
º�ÃÄ´(¿i¯�³XÀ�¿7w¯�°7D ± ¬~´(¿ED�°7D�² ± Ç�º�Ã�ÇÈ¯�°�°4³Å¬ ± ´¼·�¶kÁÅº6µ(´ ± Ç�³XÃäº6µÃÄ·®¿i¯�wÁ ± ´(º�ÃÓ�¶Z¿XºÝ½MDÂº�ÃÓw¯�´(ºN�MD�¬p(´LD�ÁÅ3²i¯ ¾ ¬R´(¿ ± 
µ(¯�º�²ZË�ð�³ÅÇ¿ ¿Xº�ÂÉGD9D�¬ ¾ µ ± ´w´LD�¬f¯�¬ É ³X(´ Ò ³XÃÄ´(³iµID��O¯�¬XÃÄ·pºp(³X°�°�º6µ· ± \ÁÅµ(¯Ý½ ± ²ED�²H¿ED�µID�ËOÌ�¿EDGµID�º�²ED�µ
± 3² ± µ�D�ÇÈ´LD�² ± ¬RÁÅº6µ(´ ± Ç�³XÃÓº6µK´w¯eHeD����MD�µçÅØ�É�¯.¯K��¾ÝÛ�äB��·[Û±����Û±�E�Þ� ¼ a ��¶ ¾ ¿ ± Ç¿ ± K´(¿EDÂ(¯�³iµÇHD\¯�»�°4³XÇÍ¿7¯�» ¾ ¿Xº6´
»M¯�ÃÓÃÄ¯ ¾  ± ¬G´(¿ ± ��D�ÇÈ´ ± ¯�¬ZË

ÏC»M¯�³X¬X²Xº6´ ± ¯�¬Xº�Ã}ÁXµ ± ¬XÇ ± ÁÅÃJD"¯�» É ³Åw´ Ò ³XÃÓ´(³iµ�D ± ,´(¿Xº6´4´(¿SDÂ² ±�A D�µ�D�¬XÇHD�ÉND�´ ¾ D9D�¬ëº9º6»ODáº�¬X²p³X¬Å(º6»OD�¯�µwÚ
À�º�¬ ±ÄÞ º6´ ± ¯�¬ ± 4¿i¯ ¾í± ´4²ED�º�Ãä ¾�± ´(¿yµ�D�Á�¯�µ(´LD�² ± ¬XÇ ± ²ED�¬Æ´(�Ë�Ì�¿ ± �ÁXµ ± ¬XÇ ± ÁÅÃJD�(´LD�°�"»Êµ(¯�°=´(¿ED�ÉGD�Ã ± D�»�´(¿Xº6´eº�¬
¯�µ(À�º�¬ ±ÓÞ º6´ ± ¯�¬�Ç�º�¬�ÉGD�¬ED é ´>°\¯�µ�D�É¸·eÃKD�º6µ¬ ± ¬iÀ�»Mµ(¯�°u° ± (´(ºN�MD�>´(¿Xº�¬\É¸·"ÁÅ³X¬ ± ¿ ± ¬iÀ�ÁND�¯�Á0ÃJD ¾ ¿i¯�°�ºN�MD�´(¿ED�°GË

«�¬®º�¬G¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬G´(¿Xº6´sÁXµ(¯�°\¯�´LD��(³XÇ¿9º É ³X(´ Ò ³XÃÄ´(³iµID0� ¼ a ��å
æ P D�Á�¯�µ(´ ± ¬iÀzD�µµ(¯�µkº�¬Å²,(³iÀ�ÀMD�(´ ± ¬iÀ�ÇÍ¿Xº�¬iÀMD� ± Ñ¬X¯�µ°�º�ÃÛ¶vD Ð ÁGD�ÇÈ´LD�²Z¶�º�¬X² ¾s± ´(¿i¯�³X´$ï�D�¯�Á0º6µ²i·K»Ê¯�µ�º�¬.·�¯�¬ED
± ¬Æ½�¯�ÃÄ½MD�²ÑË

æ ÏC° ± w´(ºN�MDÂ¯�µ ± ¬XÇ ± ²ED�¬.´ ± �¬X¯�´,LD9D�¬ëº�,ºG»hº ± ÃÓ³iµID\ÉÅ³i´�º�,º9»ÊµID9DÂÃJD�(w¯�¬Ñ¶vº�¬y¯�ÁÅÁà¯�µ´(³X¬ ± ´â·�´w¯®»M¯$Ç�³X
º6´w´LD�¬.´ ± ¯�¬~º�¬X²�´w¯�ÃKD�º6µ¬ZË

æ P º6´(¿ED�µK´(¿Xº�¬~°�ºN� ± ¬iÀÂÁGD�¯�ÁÅÃJD"º6»ÊµÍº ± ²Z¶Å´(¿SD"w·$w´LD�°©°�ºN�MD��ÁGD�¯�ÁÅÃJD4ÁÅº6µ(´ ± Ç ± Á0º�¬Æ´( ± ¬9ÇÍ¿Xº�¬iÀMD\º�¬X² ± °eÚ
ÁÅµ(¯Ý½MD�°7D�¬.´

æ «�¬i»M¯�µ°�º6´ ± ¯�¬®ÁXµ(¯Ý½ ± ²ED�² ± ¬�À�¯.¯$²G»hº ± ´(¿ ± �¬i¯�´�³ÅLD�²®º6À�º ± ¬X(´�´(¿i¯�LD ¾ ¿i¯eµ�D�Á�¯�µ(´ ± ´�Ë
ð�¯�w´sÁGD�¯�ÁÅÃJD�¿Åº�½MDeº�ÀMD�¬¸³ ± ¬ED�ÇÈ¯�¬XÇHD�µÍ¬9»M¯�µs´(¿ED4(º6»OD�´â·9º�¬X² Ü ³Xº�Ã ± ´¼·�¯�»�´(¿ED ± µ ¾ ¯�µE�àË]«�»�´(¿iµ(¯�³iÀ�¿®µ�D�Á�¯�µ(´ ± ¬iÀ
ÁXµ(¯�É0ÃJD�°� ´(¿ED�·�ÇÈ¯�¬.´wµ ± ÉÅ³X´LD�´w¯\½ ±  ± ÉÅÃJD ± °�ÁXµ(¯Ý½MD�°�D�¬Æ´(�¶i»FD ¾ ¯�´(¿ED�µ�°\¯�´ ± ½{º6´ ± ¯�¬Å�¯�µ
D Ð ¿i¯�µ´(º6´ ± ¯�¬X�´w¯\µ�D�Á�¯�µ(´
º6µ�Dy¬ED�ÇHD�(º6µ(·�Ëb«�¬qÀMD�¬ED�µº�ÃÛ¶2D�°\Á�¯ ¾ D�µ ± ¬iÀfÁND�¯�Á0ÃJDR´w¯Fº A D�ÇÈ´9´(¿ED ± µ ¾ ¯�µE�qÇÈ¯�¬X² ± ´ ± ¯�¬Åáº�¬Å²�°�ºN� ± ¬iÀH´(¿ED
µ�D�Á�¯�µ(´LD�µ!¯�»k(º6»FD�´¼·�ÁÅµ(¯�ÉÅÃJD�°�>ÁÅº6µ(´!¯�»Z´(¿SD�ÇÍ¿Xº�¬iÀMD�ÁXµ(¯$ÇHD�(>ÁXµ¯�°\¯�´LD�]´(¿ED ± µ ¾�± ÃÓÃ ± ¬XÀ�¬ED�(è´w¯"¿i¯�³XÃÓ²ED�µ!´(¿ED ± µ
µ�D�wÁ�¯�¬X ± É ± Ã ± ´ ± D�>º�¬X²G´w¯�(¿Xº6µ�D ± ¬X»Ê¯�µ°Âº6´ ± ¯�¬Gº6É�¯�³i´�(º6»FD�´¼·GÁXµ(¯�É0ÃJD�°��Ë

c�D�·�¯�¬X²e´(¿ED]¯�É¸½ ± ¯�³Åèº6»OD�´â· ± °�ÁÅÃ ± Ç�º6´ ± ¯�¬Å�¶Pº É ³X(´ Ò ³ÅÃÄ´(³iµ�D!°Âº�· ± °\ÁXµ(¯P½MD]°\¯�µÍº�ÃJD�¶�ÇÈ¯�°�° ± ´(°�D�¬Æ´�´w¯K´(¿ED
¯�µ(À�º�¬ ±ÓÞ º6´ ± ¯�¬Z¶{ïw¯�É®(º6´ ± w»hº�ÇÈ´ ± ¯�¬Z¶Xº�¬X² ¾s± ÃÓÃ ± ¬iÀ�¬ED�(}´w¯�²i¯�D Ð ´wµº$¶Å´w¯Âw´LD�ÁG¯�³i´( ± ²EDK´(¿ED ± µ�µ(¯�ÃJD�Ë}«�´
D�¬XÇÈ¯�³iµÍº6ÀMD�
ÁGD�¯�ÁÅÃJD�´w¯~Á0º6µ(´ ± Ç ± ÁÅº6´LD ± ¬ ± °\ÁXµ¯Ý½MD�°7D�¬.´�D A ¯�µ(´(\º�¬Å²:ÀMD�´(e´(¿SD�° º�ÇÈ´ ± ½MD�ÃÄ· ± ¬.½�¯�ÃÄ½MD�² ± ¬ëÇÈµ�D�º6´ ± ¬iÀ7ºR(º6»FD�µ
w·$w´LD�°¹º�¬Å² ¾ ¯�µE�¸ÁÅÃÓº�ÇHD�Ë

Ì�¿SD�µ�D]º6µID��D�½MD�µº�Ã$µ�D�º�w¯�¬X�ÁGD�¯�ÁÅÃKD °�ºÝ·4¬i¯�´�µ�D�Á�¯�µ(´�(º6»FD�´¼·"ÁXµ(¯�ÉÅÃJD�°Â�¶ ¾ ¿ ± Ç¿ ¾ D�µ�D�ÇÈ¯Ý½MD�µ�D�² ± ¬ Ò ¿Xº6ÁX´LD�µ
> ó Ë�Ìv¯R(³X°�°�º6µ ±ÄÞ D�¶v´(¿SD�µ�D�Á�¯�µ(´ ± ¬iÀ9Ç¿Åº�¬X¬ED�ÃÓ"°�º�·7ÉGDá² ±�C Ç�³XÃÓ´3¯�µ"´ ± °7D�ÇÈ¯�¬X³X° ± ¬iÀ9´w¯~³X�D�¶è´(¿SD�·y°�º�·
»FD9D�Ã}´(¿ED�µ�D ± �¬i¯GÁ�¯ ± ¬.´ ± ¬7µ�D�Á�¯�µ(´ ± ¬iÀ�ÉGD�Ç�º�³XLD\´(¿SD�¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬ ¾s± ÃÓÃ�¬i¯�´4²i¯®º�¬Æ·¸´(¿ ± ¬XÀ®º�¬Æ· ¾ ºÝ·7¯�µ,´(¿ED�·
°�ºÝ·á»FD�º6µ�¬SD�À�º6´ ± ½MD,ÇÈ¯�¬XLD Ü ³ED�¬XÇHD� ± ¬�µ�D�Á�¯�µ(´ ± ¬XÀiË&X!º�Ç¿9¯�»v´(¿SD�LD�µ�D�º�w¯�¬Ås°"³Xw´�ÉGD�º�¬X²®Ç�º�¬GÉGD�° ± ´ ± À�º6´LD�²
´(¿iµ(¯�³XÀ�¿RÉND�´w´LD�µ"w·$w´LD�°ç²ED� ± À�¬ZË P D�Á�¯�µ(´ ± ¬iÀ�(¿i¯�³ÅÃÓ²RÉGD�D�º�(·Rº�¬Å²7¬i¯�´�µ�D Ü ³ ± µ�D�D Ð ÇHD�( ± ½MD�´ ± °7D\¯�µPD A ¯�µ(´
´(¿Xº6´�´(ºN�MD��º ¾ º�·G»Mµ(¯�°í² ± µID�ÇÈ´kïw¯�É®µ�D�(Áà¯�¬Å ± É ± Ã ± ´ ± D��ËkÌs¿ED�µ�D3°4³Åw´�ÉGD�µID�wÁ�¯�¬XLD��°�º�²ED3É�¯�´(¿�´w¯�´(¿SD ± ¬ ± ´ ± º�Ã
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µ�D�Á�¯�µ(´�´(¿Xº6´ ± ¬X² ± Ç�º6´LD� ± ´ ¾ º�sµ�D�ÇHD ± ½MD�²9º�¬Å²�µ�D�º�²9º�¬X²GÃäº6´LD�µ ± ¬i»M¯�µ°�º6´ ± ¯�¬á¿i¯�³XÃÓ²�ÉGD3ÁXµ(¯P½ ± ²ED�²Gº6É�¯�³i´�´(¿ED
µ�D�w¯�Ãä³i´ ± ¯�¬�¯�»è´(¿ED�µ�D�Á�¯�µ(´LD�²GÁÅµ(¯�ÉÅÃJD�°GË

Ö!µ(¯�°\¯�´ ± ¬iÀGº É ³Xw´ Ò ³XÃÄ´(³Xµ�D4µID Ü ³ ± µ�D��ÀMD�´w´ ± ¬iÀ®º ¾ º�·7»Mµ(¯�°©ÉÅÃäº�°7D"º�¬Å²RÁÅ³X¬ ± ¿X°7D�¬.´�º��ºGw¯�Ãä³i´ ± ¯�¬~´w¯
(º6»FD�´¼·�ÁXµ(¯�ÉÅÃJD�°Â�Ë�DK¬ED,¯�»!´(¿ED4¬ED ¾ º�((³Å°\ÁX´ ± ¯�¬X ± ¬ Ò ¿Xº6ÁX´LD�µ ó »M¯�µ�º�¬~º�Ç�Ç ± ²ED�¬.´�°�¯¸²ED�Ãvº�¬X²~³X¬X²ED�µÃÓ· ± ¬XÀ
Õ ÌèÏ�ð~Ö ¾ º��´(¿Åº6´

c�ÃÓº�°�D ±  ´(¿EDeD�¬ED�°4·�¯�»k(º6»FD�´¼·�Ë!ÙX¯¸Ç�³X�¿i¯�³XÃÓ² ± ¬Xw´LD�º�²�ÉND�¯�¬�³X¬X²ED�µ(´(º�¬X² ± ¬iÀ�¿X¯ ¾ ´(¿EDeD�¬Æ´ ± µID
(·¸w´LD�°¹ÉGD�¿Xº�½ ± ¯�µ�ÃJD�²G´w¯Â´(¿ED�ÃÄ¯�(�º�¬Å²®¬i¯�´�¯�¬ ¾ ¿i¯\¯�µ ¾ ¿Xº6´�´w¯ÂÉÅÃÓº�°7D�Ë

c�ÃÓº�°7DKº�¬X²áÁÅ³X¬ ± (¿X°7D�¬.´!² ± ÇÈ¯�³iµº6ÀMD�µ�D�Á�¯�µ(´ ± ¬iÀ4ÁXµ(¯�ÉÅÃJD�°Â!º�¬X²�° ± (´(ºN�MD��w¯ ± °\ÁXµ(¯P½MD�°7D�¬Æ´(�Ç�º�¬áÉGDK°�º�²ED
´w¯á´(¿ED4w·$w´LD�°GË�Ï��¿Xº��ÉGD9D�¬�º6µ(À�³SD�²9´(¿iµ¯�³iÀ�¿i¯�³i´�´(¿ ± �É�¯¸¯K�0¶àÇ¿Xº�¬XÀ ± ¬iÀá´(¿ED4w·$w´LD�° ± �´(¿ED,ÉGD�w´ ¾ ºÝ·®´w¯
º�Ç¿ ± D�½MD4(º6»FD�´¼·�¶à¬i¯�´�´wµ(· ± ¬iÀe´w¯ÂÇÍ¿Xº�¬iÀMD4ÁND�¯�Á0ÃJD�Ë

ãq¿ED�¬ É0ÃÓº�°7D ± \º7ÁÅµ ± °�º6µ(·ëÇÈ¯�°\Á�¯�¬ED�¬.´�¯�»K´(¿ED9(º6»FD�´¼· Ç�³XÃÓ´(³iµ�D�¶!ÁGD�¯�ÁÅÃKD®w´w¯�ÁFµ�D�Á�¯�µ(´ ± ¬iÀ ± ¬XÇ ± ²ED�¬.´(�Ë
Ì�¿ ± vÉ0º� ± Ç�³X¬X²SD�µw´(º�¬X² ± ¬iÀ�³Å¬X²ED�µÃ ± D�k´(¿ED�Ïs½ ± º6´ ± ¯�¬ Õ º6»FD�´¼· P D�Á�¯�µ(´ ± ¬iÀ Õ ·$w´LD�° IhÏ Õ±P�Õ�Jv¾ ¿ED�µ�D�Á ± ÃÄ¯�´(}º�¬X²
¯�´(¿ED�µ�º6µ�D4À ± ½MD�¬9ÁÅµ(¯�´LD�ÇÈ´ ± ¯�¬�»Êµ(¯�°¹ÁÅ³X¬ ± (¿X°7D�¬.´ ± »�´(¿ED�·Gµ�D�Á�¯�µ(´s° ± w´(ºN�MD�VIh�D9D Ò ¿Xº6ÁÅ´LD�µV> ógJ ËsÏ ²ED�Ç ±  ± ¯�¬
¾ º��°Âº�²ED ± ¬\D�w´(º6ÉÅÃ ± (¿ ± ¬iÀ\´(¿SD"Ï Õ±P�Õ º�¬X²�¯�´(¿ED�µ3º�½ ± º6´ ± ¯�¬�µ�D�Á�¯�µ(´ ± ¬iÀÂ(·¸w´LD�°Âs´(¿Xº6´�¯�µ(À�º�¬ ±ÓÞ º6´ ± ¯�¬Xº�Ã�º�¬X²
± ¬X²Å³Xw´wµ(·3ÃJD�º6µ¬ ± ¬iÀs»Mµ(¯�° ° ± w´(ºN�MD� ¾ º�}°�¯�µ�D ± °\Á�¯�µ(´(º�¬.´v´(¿Xº�¬"ÁÅ³Å¬ ± (¿ ± ¬iÀ�ÁGD�¯�ÁÅÃJD]»Ê¯�µ}´(¿ED�°®Ëv«�»Å°\¯�w´�D�µ(µ¯�µ
w´LD�°¢»Mµ(¯�°'´(¿SD�²ED� ± À�¬�¯�»Ñ´(¿ED�w·$w´LD�°¢¯�µ]Ç�º�¬áÉGDsÁXµID�½MD�¬Æ´LD�²�É.·�Ç¿Xº�¬iÀ ± ¬iÀ,´(¿EDK²ED� ± À�¬�¯�»Z´(¿EDKw·$w´LD�°G¶¸´(¿ED�¬
ÉÅÃÓº�° ± ¬iÀ"´(¿ED�ÁGD�µw¯�¬ ¾ ¿X¯�°�º�²ED�´(¿ED�° ± w´(ºN�MD ± �° ± wÁÅÃÓº�ÇHD�²Gº�¬.· ¾ ºÝ·�Ë

Ï�Ç�³XÃÄ´(³iµID]¯�»0ÉÅÃÓº�°7D�ÇÈµ�D�º6´LD� º3Ç�Ã ± °�º6´LD�¯�»à»FD�º6µ>´(¿Xº6´>°�ºN�MD�}ÁGD�¯�ÁÅÃKD]µID�ÃÓ³XÇÈ´(º�¬.´}´w¯�(¿Xº6µ�D ± ¬X»Ê¯�µ°Âº6´ ± ¯�¬ZËk«�´
º�ÃÓw¯�¿Xº�°\ÁGD�µ�´(¿ED�Á�¯�´LD�¬.´ ± º�ÃÑ´w¯�ÃJD�º6µ¬G»Mµ(¯�° ± ¬XÇ ± ²ED�¬.´(�îiÁGD�¯�ÁÅÃJD�°�ºÝ·�D�½MD�¬9´(º�°\ÁGD�µ ¾�± ´(¿®(º6»FD�´¼·Gµ�D�ÇÈ¯�µÍ² ± ¬iÀ
²ED�½ ± ÇHD��¶>´(³Xµ¬ ± ¬iÀ�´(¿ED�° ¯ A ¶ »Ê¯�µ�D Ð º�°\ÁÅÃJD�ËyÏSÇ�³XÃÄ´(³iµID�¯�»�ÉÅÃÓº�°7D ± ¬Æ´LD�µ»OD�µ�D� ¾�± ´(¿pµID�À�³XÃÓº6´w¯�µ(· ¾ ¯�µE�ëº�¬X²
´(¿ED ± ¬.½MD�w´ ± À�º6´ ± ¯�¬�¯�»>º�Ç�Ç ± ²ED�¬.´(�ÉND�Ç�º�³ÅLD4ÁGD�¯�ÁÅÃKD,º�¬X²�¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Å�º6µ�DeÃJD�( ¾s± ÃäÃ ± ¬iÀe´w¯�ÇÈ¯.¯�ÁGD�µº6´LD�Ë�Ì�¿ED
µ(¯�ÃJD\¯�»�ÃÓº ¾ ·MD�µ4Ç�º�¬ ± °\ÁGD�²EDe(º6»FD�´¼·¿D A ¯�µ(´(,º�¬Å²yº�ÇÈ´(³Xº�ÃÓÃÄ·7°�ºN�MD�º�Ç�Ç ± ²ED�¬.´(,°\¯�µ�D�Ã ± �MD�ÃÄ·àå8D�µ(À�º�¬ ±ÓÞ º6´ ± ¯�¬X
°�ºÝ·p»M¯¸Ç�³X"¯�¬fÇÈµ�D�º6´ ± ¬XÀ~Á0º6ÁND�µ"´wµº ± Ãä ± ¬Xw´LD�º�²:¯�»�³i´ ± Ã ±ÄÞ�± ¬iÀGÀ�¯¸¯¸²Hº6»OD�´â·ÀD�¬iÀ ± ¬SD9D�µ ± ¬iÀ~ÁXµº�ÇÈ´ ± ÇHD��ËÄË Õ ¯�°7D
ÇÈ¯�°\ÁÅº�¬ ± D��º�ÇÈ´(³Xº�ÃÓÃÓ·áºÝ½�¯ ± ²9w´(º�¬Å²Xº6µ²®(º6»FD�´¼·GÁÅµº�ÇÈ´ ± ÇHD��³X¬Å²ED�µ�´(¿ED,º�²i½ ± ÇHD3¯�»�´(¿ED ± µ�Ãäº ¾ ·MD�µs´(¿Xº6´�´(¿ ±  ¾s± ÃÓÃ
ÁXµ(¯�´LD�ÇÈ´3´(¿SD�° ± ¬RÃJD�À�º�Ã�ÁXµ(¯$ÇHD9D�² ± ¬iÀ��¶à´(¿¸³X3º�ÃÓ°�¯�w´KÀ�³Xº6µº�¬.´LD9D ± ¬iÀG´(¿Xº6´3º�Ç�Ç ± ²ED�¬.´(�º�¬X²RÃJD�À�º�Ã�ÁÅµ(¯¸ÇHD9D�² ± ¬iÀ�
¾s± ÃäÃ0¯$Ç�Ç�³iµ�Ë

c�ÃÓº�°7D�º�¬Å²e´(¿ED�¯Ý½MD�µ³ÅLD�¯�»àÁÅ³X¬ ± ¿X°7D�¬.´vº�>º ¾ º�·"´w¯,Ç¿Åº�¬iÀMD�ÉGD�¿Xº�½ ± ¯�µ}Ç�º�¬�² ± µ�D�ÇÈ´(ÃÄ·4ÃKD�º�²e´w¯�º�Ç�Ç ± ²ED�¬.´(
´(¿Xº6´�° ± À�¿.´Â¬i¯�´�¿Xº�½MD~¯�´(¿ED�µ ¾�± LD®¯$Ç�Ç�³iµ(µ�D�²ÑË¦Ï�áº�¬!D Ð º�°\ÁÅÃKD�¶�ºp´wµº ± ¬Fº�Ç�Ç ± ²ED�¬.´ ± ¬ É º6Á0º�¬Ý�O´(¿ED óNMKM  
ÙX³��$³XÇÍ¿ ± ·�º�°�º~Ã ± ¬ED�²SD�µº ± ÃÓ°7D�¬.´�� ¯¸Ç�Ç�³iµµ�D�² ¾ ¿SD�¬:º9´wµº ± ¬ë²iµ ± ½MD�µ ¾ º�"¯�¬:´(¿ED�Á0¿i¯�¬ED�´wµ(· ± ¬iÀ�´w¯|D�¬Å(³iµ�D
´(¿Xº6´�¿ED ¾ ¯�³XÃÓ²9¬X¯�´�ÉGD�µ�D�Á�¯�µ(´LD�²®»M¯�µ�º�° ± ¬i¯�µ ± ¬i»Mµº�ÇÈ´ ± ¯�¬ZË�c�D�Ç�º�³XLD"¯�»è´(¿ ± s² ± w´wµº�ÇÈ´ ± ¯�¬Z¶0¿ED,² ± ²9¬i¯�´s(ÃÄ¯ ¾
²i¯ ¾ ¬"»Ê¯�µ}ºKÇ�³iµ(½MD���>B¼½ N��Ë�> M T�ÁÅº�(LD�¬XÀMD�µ�º�¬X²eº�²Xµ ± ½MD�µ�² ± D�²"º�}ºsµ�D�³XÃÄ´�º�¬X²V KT ó Á0º�(LD�¬iÀMD�µ ¾ D�µ�D ± ¬{ï(³iµ�D�²ZË
c�ÃÓº�°7D�º�¬X²\ÁÅ³X¬ ± (¿X°7D�¬.´�»Ê¯�µ�° ± (´(ºN�MD�!Ç�º�³XLD�]w´wµ�D�!º�¬X² ± w¯�ÃÓº6´ ± ¯�¬Âº�¬X²Â°�ºN�MD�]ÁGD�¯�ÁÅÃJD�ÁGD�µ(»M¯�µ°uÃKD�( ¾ D�ÃÓÃÛË

Ì�¿SD]º�ÃÄ´LD�µÍ¬Xº6´ ± ½MD ± k´w¯3LD9D�° ± (´(ºN�MD�}º�èº�¬ ± ¬Å² ± Ç�º6´ ± ¯�¬,¯�»Åº�¬"¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Åº�ÃÛ¶6¯�ÁND�µÍº6´ ± ¯�¬Xº�ÃÛ¶<D�²X³XÇ�º6´ ± ¯�¬Xº�ÃÛ¶
¯�µ�Á�¯�Ã ± ´ ± Ç�º�ÃÅÁXµ(¯�ÉÅÃJD�°®ËèÌ�¿SD Ü ³ED�w´ ± ¯�¬á´(¿ED�¬�ÉGD�ÇÈ¯�°7D� ¾ ¿Xº6´�(¿i¯�³XÃä²�ÉGD�²i¯�¬SD�º6É�¯�³i´ ´(¿EDKÁXµ(¯�ÉÅÃJD�°�º�¬X² ¾ ¿i¯
(¿i¯�³ÅÃÓ²eÉGD�º6µ>µ�D�wÁ�¯�¬X ± É ± Ã ± ´â·3»Ê¯�µ ± °\ÁÅÃKD�°7D�¬Æ´ ± ¬iÀK´(¿EDsÇ¿Åº�¬iÀMD��Ë>Ì�¿ED�° ± w´(ºN�MDsº�¬Å²�º�¬Æ·�¿Åº6µ° »Mµ(¯�° ± ´!¿i¯�³XÃÓ²
ÉGD º�Ç �¸¬i¯ ¾ ÃJD�²iÀMD�²Ñ¶�ÉÅ³i´v´(¿ED µID�wÁ�¯�¬XLD ¿i¯�³XÃÓ²3ÉGD ´w¯KÃäº�·�¯�³i´è´(¿ED]¯�ÁXÁ�¯�µ(´(³X¬ ± ´ ± D�Z»M¯�µèµID�²X³XÇ ± ¬iÀ�(³XÇ¿e° ± w´(ºN�MD�
É¸·\D�½MD�µ(·�¯�¬EDeIh¬X¯�´]ïw³X(´�´(¿ ± �Á0º6µ(´ ± Ç�³XÃÓº6µ�ÁGD�µw¯�¬ J ¶Ñº�¬Å²�´(¿SD"µID�wÁ�¯�¬X ± É ± Ã ± ´ ± D��»M¯�µ�°�ºN� ± ¬iÀ�Ç¿Xº�¬iÀMD�,w¯�´(¿Xº6´
´(¿ED�ÁXµ(¯�ÉÅº6É ± Ã ± ´â·4¯�» ± ´ ¿Xº6ÁXÁGD�¬ ± ¬iÀ,º6À�º ± ¬ ± !µ�D�²X³XÇHD�²ZË}Ì�¿ ± !º6ÁXÁÅµ(¯�º�Ç¿Gº�ÃÓÃÓ¯ ¾  ÁGD�¯�ÁÅÃJDsº�¬X²�¯�µ(À�º�¬ ±ÓÞ º6´ ± ¯�¬X]´w¯
°\¯P½MD3»Ê¯�µ ¾ º6µ²�´w¯eÁXµ�D�½MD�¬.´�° ± w´(ºN�MD� ± ¬�´(¿ED�»h³i´(³iµID�º�¬X²á¬i¯�´kïw³Åw´ »M¯$Ç�³X]¯�¬�Á0³X¬ ± (¿ ± ¬iÀKÁÅº�w´]ÉGD�¿Xº�½ ± ¯�µ�� ¼ a ��Ë
Ö!³Å¬ ± (¿X°�D�¬Æ´ ± 4³X³Xº�ÃÓÃÄ·7¬i¯�´eºRÃÄ¯�¬iÀ6Ú�´LD�µ° ²ED�´LD�µ(µID�¬Æ´"»Ê¯�µ\° ± w´(ºN�MD� ± »�´(¿ED�w·$w´LD�° ± ¬ ¾ ¿ ± Ç¿:´(¿EDáÁGD�µw¯�¬
¯�ÁGD�µº6´LD�]¿Xº�!¬i¯�´]Ç¿Xº�¬XÀMD�²Â´(¿ED�µ�D�º�w¯�¬�»Ê¯�µ ´(¿ED�° ± w´(ºN�MD�Ë É ³Åw´ Ò ³XÃÓ´(³iµ�D�ÁXµ ± ¬XÇ ± ÁÅÃJD��º�ÃÓÃÓ¯ ¾ ³Å}´w¯"ÃKD�º6µ¬\»Mµ(¯�°
° ± ¬X¯�µ ± ¬XÇ ± ²ED�¬.´( ± ¬X(´LD�º�²�¯�» ¾ º ± ´ ± ¬XÀ�³X¬Æ´ ± Ã0´wµÍº6ÀMD�² ± D��¯$Ç�Ç�³iµ�Ë

ÏbÇÈ¯�°Â°\¯�¬H° ± (³Å¬X²ED�µw´(º�¬Å² ± ¬iÀ ± 4´(¿Xº6´\º É ³Xw´ Ò ³XÃÄ´(³iµID�°7D�º�¬Xeº~ÃÓº�ÇE�:¯�»sº�Ç�ÇÈ¯�³X¬.´(º6É ± Ã ± ´¼·�Ë³c�³i´�¶ ± ¬
µ�D�º�Ã ± ´¼·�¶ ± ´ ± àï(³Xw´}´(¿EDs¯�ÁXÁ�¯� ± ´LD�Ë}Ï�Ç�ÇÈ¯�³Å¬Æ´(º6É ± Ã ± ´¼· ±  ± ¬XÇÈµ�D�º�LD�² ± ¬�º É ³Xw´ Ò ³ÅÃÄ´(³iµ�D�É¸·e¬X¯�´! ± °\Á0ÃÄ·,º�( ± À�¬ ± ¬iÀ
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µ�D�wÁ�¯�¬X ± É ± Ã ± ´¼·�º�¬X²Rº�Ç�ÇÈ¯�³X¬Æ´(º6É ± Ã ± ´â·9´w¯G´(¿EDeÁGD�µw¯�¬Rº6´3´(¿EDeÉ�¯�´w´w¯�°©¯�»!´(¿ED\(º6»FD�´¼·RÇÈ¯�¬.´wµ(¯�Ã>w´wµ³ÅÇÈ´(³iµ�D ¾ ¿i¯
°�º�²EDG´(¿SD�² ± µ�D�ÇÈ´\º�ÇÈ´ ± ¯�¬ ± ¬.½�¯�ÃÄ½MD�² ± ¬:´(¿SD®° ± w´(ºN�MD�ËfÏ�ÃäÃ]ÇÈ¯�°�Áà¯�¬SD�¬Æ´(\¯�»�´(¿ED®(º6»FD�´¼·fÇÈ¯�¬.´wµ(¯�Ã�w´wµ³ÅÇÈ´(³iµ�D
± ¬.½�¯�ÃÄ½MD�²Gº6µ�D�¿ED�Ãä²áº�Ç�ÇÈ¯�³Å¬Æ´(º6ÉÅÃKD ± ¬XÇ�ÃÓ³Å² ± ¬iÀSI
> J ´(¿X¯�LD ± ¬�¯�ÁGD�µº6´ ± ¯�¬X ¾ ¿i¯\ÇÈ¯�¬Æ´wµ ± ÉÅ³i´LDK´w¯�° ± w´(ºN�MD��É.·áÇÈµ�DÈÚ
º6´ ± ¬iÀ"¯�ÁGD�µº6´ ± ¯�¬Xº�Ã0ÁXµ�D�(³iµ�D�]º�¬X²�ÁXµ(¯Ý½ ± ² ± ¬iÀ ± ¬Xº�²SD Ü ³Xº6´LD�¯Ý½MD�µÍ ± À�¿.´]´w¯�D�¬X³iµ�DK(º6»OD�ÁXµ(¯$ÇHD�²X³iµID� º6µ�D�ÉGD ± ¬iÀ
»M¯�ÃÓÃÄ¯ ¾ D�²Z¶Xº�¬X²êI ógJ ´(¿i¯�LD ± ¬G²ED�½MD�ÃÄ¯�ÁÅ°7D�¬.´ ¾ ¿X¯�ÇÈµ�D�º6´LD4º�(·¸w´LD�°¹²ED� ± À�¬G´(¿Åº6´sÇÈ¯�¬Æ´wµ ± ÉÅ³i´LD��´w¯�° ± w´(ºN�MD��Ë

Ì�¿SD ² ±�A D�µ�D�¬XÇHD ± ¬,º É ³Xw´ Ò ³XÃÄ´(³iµID ± k¬X¯�´ ± ¬,´(¿ED º�Ç�ÇÈ¯�³X¬.´(º6É ± Ã ± ´¼·3»M¯�µv(º6»FD�´¼·4ÁXµ(¯�ÉÅÃKD�°�ZÉÅ³i´v¿i¯ ¾ º�Ç�ÇÈ¯�³X¬.´�Ú
º6É ± Ã ± ´¼· ±  ± °�ÁÅÃJD�°7D�¬.´LD�²ZËvÖ ³X¬ ± ¿X°7D�¬.´ ± èº�¬\º6ÁXÁXµ(¯�ÁÅµ ± º6´LD]µ�D�wÁ�¯�¬XLD]´w¯KÀ�µ(¯�(}¬ED�À�Ã ± ÀMD�¬XÇHD�º�¬X²e² ± wµ�D�À�º6µÍ²,»M¯�µ
¯�´(¿ED�µ�ÁGD�¯�ÁÅÃJDKÅØ](º6»FD�´¼·�¶ ¾ ¿ ± Ç¿Ñ¶.¯�»kÇÈ¯�³XµLD�¶iº6ÁXÁÅÃ ± D�!´w¯�D�½MD�µ(·�¯�¬ED ± ¬Â´(¿ED3(º6»FD�´¼·�ÇÈ¯�¬.´wµ(¯�Ã�w´wµ³XÇÈ´(³iµID ± ¬ÅÇ�ÃÓ³X² ± ¬XÀ
¿ ± À�¿SD�µ ÃJD�½MD�Ã�°�º�¬Xº6ÀMD�°�D�¬Æ´�º�¬X²á²ED�½MD�ÃÄ¯�ÁGD�µ]º� ¾ D�ÃÓÃàº�]´(¿EDKÃÄ¯ ¾ D�µ�ÃJD�½MD�Ã0ÇÈ¯�¬.´wµ(¯�ÃÓÃKD�µ�Ë&c�³i´ ± »Z° ± w´(ºN�MD� ¾ D�µ�D
°�º�²EDe¯�µ ± ¬Åº�²ED Ü ³Åº6´LDeÇÈ¯�¬.´wµ(¯�ÃÓK¯P½MD�µ4(º6»FD�´¼·~ÁXµ(¯P½ ± ²ED�²~ÉND�Ç�º�³ÅLDe¯�»>Î0º ¾  ± ¬~´(¿ED\²ED� ± À�¬~¯�» ´(¿ED\ÇÈ¯�¬Æ´wµ(¯�ÃäÃJD�²
w·$w´LD�°u¯�µ ´(¿EDs(º6»FD�´¼·�ÇÈ¯�¬Æ´wµ(¯�Ã0w´wµ³XÇÈ´(³Xµ�D�¶Æ´(¿ED�¬ÂÁÅ³X¬ ± (¿X°7D�¬.´ ± >¬i¯�´!´(¿SDsº6ÁXÁXµ(¯�ÁÅµ ± º6´LD�µ�D�wÁ�¯�¬X�D�� éXÐi± ¬iÀK´(¿ED
w·$w´LD�°b¯�µs´(¿ED�(º6»FD�´¼·®ÇÈ¯�¬.´wµ(¯�Ãkw´wµÍ³XÇÈ´(³iµ�D ± �Ë

D�½MD�µÍÇÈ¯�° ± ¬iÀ�¯�³iµ3Ç�³XÃÄ´(³Xµº�ÃÑÉ ± º��´w¯�ÁÅ³Å¬ ± (¿GÁGD�¯�ÁÅÃKD4»M¯�µK´(¿ED ± µ3° ± w´(ºN�MD�3º�¬Å²9´(¿ED\ÇÈ¯�°�°�¯�¬RÉND�Ã ± D�»�´(¿Xº6´
ÁÅ³X¬ ± (¿X°7D�¬.´ ± s´(¿ED,¯�¬XÃÓ· ¾ º�·�´w¯�ÇÍ¿Xº�¬iÀMDeÉGD�¿Xº�½ ± ¯�µ�¶àÇ�º�¬9ÉGD,½MD�µ·®² ±�C Ç�³XÃÓ´�Ë�c�³i´�´(¿ED"ÁÅº�·�¯ A:± zD�¬i¯�µ°�¯�³X
± » ¾ D ¾ º�¬Æ´"´w¯~ ± À�¬ ±êé Ç�º�¬.´(ÃÄ·~µ�D�²X³XÇHDáº�Ç�Ç ± ²ED�¬.´,µº6´LD��Ë�Ìvµ³Xw´ ± ,º9ÇÈµ ± ´ ± Ç�º�Ã>µID Ü ³ ± µ�D�°7D�¬.´�»Ê¯�µ�D�¬XÇÈ¯�³iµÍº6À ± ¬iÀ
ÁGD�¯�ÁÅÃJDe´w¯9(¿Åº6µ�D\´(¿ED ± µ,° ± w´(ºN�MD��º�¬X²p(º6»OD�´â·7ÁXµ(¯�ÉÅÃKD�°� ¾s± ´(¿R¯�´(¿ED�µ4w¯®w¯�°7D�´(¿ ± ¬iÀ®Ç�º�¬yÉGD\²i¯�¬ED\ÉGD�»M¯�µ�D
°�ºPïw¯�µsÃÄ¯�(�D��¯¸Ç�Ç�³Xµ�Ë
¡�¤�£~¢�£OÁ ¬SÒgª�¨2ÐgÏ¥©o® ¨(©¯Â�Ã�ª�ÖÝÐgÏ�â�ª é[¨,Ó
ª�Ð\ß�¬SÔ�©{ÐKÒgÔ�§bé{ÐKÒ½Î^ÖÝÐKÎoÒgª
«�¬Hw¯�°7D ± ¬X²Å³Xw´wµ ± D��¶}´(¿EDG(º6»OD�´â·HÇÈ¯�¬Æ´wµ(¯�Ã�w´wµ³XÇÈ´(³Xµ�D ± \Ç�º�ÃÓÃJD�²f´(¿ED®º6»OD�´â·f°Âº�¬Xº6ÀMD�°7D�¬.´Âw·$w´LD�° I Õ ð Õ�J Ë
Ì�¿ED�µID ± �¬i¯Âµ ± À�¿Æ´�¯�µ ¾ µ(¯�¬iÀá²ED� ± À�¬�¯�»!ºá(º6»OD�´â·�ÇÈ¯�¬.´wµ(¯�Ã�w´wµ³XÇÈ´(³Xµ�D,¯�µ Õ ð Õ Ë0ð�¯�w´�¯�»>´(¿ED"ÁXµ ± ¬ÅÇ ± ÁÅÃJD��»M¯�µ
²ED� ± À�¬f¯�»�(º6»FD®ÇÈ¯�¬Æ´wµ¯�ÃsÃÄ¯¸¯�ÁÅ ± ¬ Ò ¿Xº6ÁÅ´LD�µ a º�ÃÓw¯7º6ÁXÁÅÃÄ·ë¿ED�µ�D�ËfÌ�¿EDGÇ�³XÃÄ´(³Xµ�D�¯�»�´(¿ED ± ¬X²X³Xw´wµ·yº�¬X²f´(¿ED
¯�µ(À�º�¬ ±ÓÞ º6´ ± ¯�¬ ¾s± ÃÓÃ!ÁÅÃÓºÝ·pº~µ(¯�ÃJD ± ¬ ¾ ¿Xº6´ ± "ÁXµº�ÇÈ´ ± Ç�º�Ã�º�¬X²�D A D�ÇÈ´ ± ½MD�ËëÌs¿ED�µ�D�º6µ�DGw¯�°7D�ÀMD�¬ED�µº�Ã�µ³ÅÃJD�,¯�»
´(¿¸³X°,Ék¶X¿i¯ ¾ D�½MD�µ�¶Å´(¿Åº6´s¿Xº�½MD4ÉGD9D�¬�»Ê¯�³X¬Å²�´w¯�ÉGD ± °\Á�¯�µ(´(º�¬.´ ± ¬�ÁXµº�ÇÈ´ ± ÇHD�Ë
Ä ï±û{ï�ñ×ð�îwÅ,ð¡Æ¥ï�úkÇ õ ó2û2úçñ·ó2îwÅ2úçñNì{íKú·ì{ñ·ï�ÈGïÉ¼·÷OÊ2û�òbñ×÷�û{í½÷FË[î~ï5¼
ð~ºN� ± ¬XÀ�D�½MD�µ·�¯�¬ED®µ�D�wÁ�¯�¬X ± ÉÅÃJD�»M¯�µÂ(º6»FD�´¼· ± eº ¾ D�ÃÓÃêÚ¼°7D�º�¬ ± ¬iÀ~° ± (³X¬X²SD�µw´(º�¬X² ± ¬iÀG¯�» ¾ ¿Xº6´ ± "µ�D Ü ³ ± µ�D�²ZË
ãq¿ ± ÃJD�¶$¯�»}ÇÈ¯�³iµLD�¶¡D�½MD�µ(·�¯�¬ED4¿i¯�³XÃÓ²á´wµ(·á´w¯�ÉGD�¿Xº�½MD4(º6»OD�ÃÓ·áº�¬X²®´w¯Âº�Ç¿ ± D�½MD,(º6»FD�´¼·GÀ�¯�º�ÃÓ�¶0w¯�°7D�¯�¬ED,¿Åº��´w¯
ÉGD4º�( ± À�¬ED�²�µ�D�wÁ�¯�¬X ± É ± Ã ± ´â·Â»M¯�µeD�¬Å(³iµ ± ¬XÀ�´(¿Xº6´�´(¿ED4À�¯�º�Ãä3º6µ�D4ÉGD ± ¬XÀÂº�Ç¿ ± D�½MD�²ZË3Ì�¿ ± �ÃJD�(w¯�¬ ¾ º��ÃKD�º6µ¬ED�²
ÃÄ¯�¬iÀ7º6À�¯ ± ¬:´(¿ED�º4Ë Õ Ë�«�¬.´LD�µÇÈ¯�¬.´ ± ¬ED�¬.´(º�Ã�c�º�ÃÓÃ ± w´ ± Ç�ð ± ( ± ÃJD Õ ·$w´LD�°4IM« Ò c�ð J Ë&c�D�Ç�º�³XLD�(º6»OD�´â· ¾ º�\(³XÇÍ¿
º�¬ ± °\Á�¯�µ(´(º�¬.´eÇÈ¯�¬X ± ²ED�µÍº6´ ± ¯�¬ ± ¬ëÉÅ³ ± ÃÓ² ± ¬iÀG´(¿ED�D�º6µÃÓ·r> a   M �° ± ( ± ÃJDáw·$w´LD�°��¶!º6»OD�´â· ¾ º�\¬i¯�´�º�( ± À�¬ED�²
º�,º9wÁGD�Ç ±êé Çeµ�D�wÁ�¯�¬X ± É ± Ã ± ´¼·�¶�ÉÅ³i´ ¾ º� ± ¬Åw´LD�º�²yÇÈ¯�¬X ± ²ED�µ�D�²7´w¯®ÉGD7D�½MD�µ(·�¯�¬SDKÅØ4µID�wÁ�¯�¬X ± É ± Ã ± ´¼·�Ë\Ì�¿SD�ÃÓº6µ(ÀMD
¬¸³X°,ÉGD�µ�¯�»!µ�D�³XÃÄ´ ± ¬iÀ ± ¬XÇ ± ²SD�¬Æ´(�¶àÁÅº6µ(´ ± Ç�³XÃÓº6µÃÄ·�´(¿i¯��D ± ¬Æ½�¯�ÃÄ½ ± ¬iÀ�´(¿ED ± ¬Æ´LD�µ»Mº�ÇHD�KÉGD�´ ¾ D9D�¬7(³iÉ0w·¸(´LD�°��¶ZÃJD�²
´w¯�´(¿ED4³X¬X²ED�µ(´(º�¬X² ± ¬iÀ4´(¿Xº6´s(º6»FD�´¼·GµID Ü ³ ± µ�D��ÃJD�º�²ED�µ¿ ± ÁGº�¬X²G»M¯¸Ç�³Å�Ë

Ì�¿SD�µ�D�¬ED9D�²X�´w¯�ÉGD3º�( ± À�¬X°7D�¬.´�¯�»vµ�D�(Áà¯�¬Å ± É ± Ã ± ´¼·e»M¯�µzD�¬X(³iµ ± ¬iÀ"´(¿Xº6´s¿Xº Þ º6µ²X¯�³X�ÉGD�¿Xº�½ ± ¯�µ�º6µIDCD�Ã ± °eÚ
± ¬Xº6´LD�²R¯�µÝ¶ ± » ¬X¯�´3Áà¯� ± ÉÅÃJD�¶�° ± ´ ± À�º6´LD�² ± ¬R²ED� ± À�¬7º�¬Å²R¯�ÁND�µÍº6´ ± ¯�¬X�ËeÏ�Ãä°\¯�w´3º�ÃÓÃ}º6´w´LD�¬.´ ± ¯�¬y²X³iµ ± ¬iÀ�²ED�½MD�ÃêÚ
¯�ÁÅ°7D�¬.´ ± �»Ê¯$Ç�³XLD�²F¯�¬ ¾ ¿Xº6´\´(¿SD�w·$w´LD�°ìº�¬Å² ± ´(�ÇÈ¯�°\Á�¯�¬ED�¬.´(Âº6µID�(³iÁÅÁà¯��D�²f´w¯:²i¯iË Õ ·¸(´LD�°ì(º6»FD�´¼·
D�¬iÀ ± ¬SD9D�µ ± ¬iÀ ± �µ�D�wÁ�¯�¬X ± É0ÃJD�»M¯�µeD�¬Å(³iµ ± ¬XÀÂ´(¿Xº6´3º�²ED Ü ³Xº6´LD\º6´w´LD�¬Æ´ ± ¯�¬ ± Kº�ÃÓw¯áÁÅº ± ²�´w¯ ¾ ¿Xº6´�´(¿ED\w·$w´LD�° ± 
}��K�!(³iÁXÁ�¯�LD�²~´w¯9²i¯®º�¬Å²R½MD�µ ± »M· ± ¬XÀá´(¿Åº6´�¿Xº Þ º6µ²i¯�³X�ÉND�¿Åº�½ ± ¯�µ ¾s± ÃÓÃè¬i¯�´�¯$Ç�Ç�³iµ�Ëe«�´ ± K´(¿ ± 3³Å¬ ±ÓÜ ³ED4»M¯$Ç�³X
´(¿Xº6´�¿Xº�3°Âº�²EDe´(¿ED\² ±�A D�µ�D�¬XÇHD ± ¬Rw·$w´LD�°� ¾ ¿ED�µIDeº6»OD�´â·|D�¬iÀ ± ¬ED9D�µ ± ¬iÀ�(³XÇ�ÇHD�w»M³ÅÃÓÃÄ· ± ²ED�¬.´ ±êé D�²~ÁXµ¯�ÉÅÃJD�°�
´(¿Xº6´ ¾ D�µ�D,¬X¯�´�»Ê¯�³X¬Å²�É.·�´(¿ED3¯�´(¿ED�µ�D�¬iÀ ± ¬ED9D�µ ± ¬iÀeÁXµ(¯$ÇHD�(LD��Ë

Ï�´K´(¿ED4¯�´(¿ED�µ2D Ð ´wµ�D�°�D�¶�º6»OD�´â·\D A ¯�µ(´(K°�º�·®ÉGD"º�( ± À�¬ED�²9´w¯Gº�LD�Á0º6µº6´LD4À�µ¯�³iÁ�´(¿Åº6´ ±  ± w¯�ÃÓº6´LD�²�»Mµ(¯�°
ÇÈµ ± ´ ± Ç�º�Ãi²ED�Ç ±  ± ¯�¬\°ÂºN� ± ¬XÀiË[HK³iµ ± ¬iÀ3w·¸(´LD�°u²ED�½MD�ÃÄ¯�ÁÅ°�D�¬Æ´�¶.µ�D�wÁ�¯�¬X ± É ± Ã ± ´â·�»M¯�µ!(º6»FD�´¼·�°Âº�·eÉGD�ÇÈ¯�¬ÅÇHD�¬Æ´wµº6´LD�²
± ¬�ºÂLD�ÁÅº6µÍº6´LD Ü ³Xº�Ã ± ´â·Gº�((³iµº�¬ÅÇHD,À�µ(¯�³iÁ�µº6´(¿ED�µ�´(¿Xº�¬ ± ¬G´(¿ED"w·¸(´LD�°ÌD�¬iÀ ± ¬ED9D�µ ± ¬iÀÂ¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬ÑË�H�³Xµ ± ¬iÀ
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¯�ÁGD�µº6´ ± ¯�¬X�¶0(º6»FD�´¼·~°�º�·®ÉGD4´(¿ED,µ�D�(Áà¯�¬Å ± É ± Ã ± ´¼·�¯�» º�w´(º A Áà¯� ± ´ ± ¯�¬ ¾s± ´(¿9Ã ± ´w´(ÃKD�µ�D�º�ÃvÁà¯ ¾ D�µK¯�µ ± °\ÁÅº�ÇÈ´�¯�¬
Ã ± ¬SD�¯�ÁGD�µº6´ ± ¯�¬X�Ë

Ì�¿SDy²Xº�¬iÀMD�µ ± ¬Å¿ED�µ�D�¬.´ ± ¬q´(¿ ±  ± (¯�ÃÓº6´ ± ¯�¬q¯�»"´(¿EDp(º6»FD�´¼·±D A ¯�µ(´( ± Gº6µÀ�³ED�²[µ�D�ÁGD�º6´LD�²XÃÓ·F´(¿iµ(¯�³XÀ�¿i¯�³i´
´(¿ ± KÉ�¯¸¯K�0ËeÌv¯GÉND7D A D�ÇÈ´ ± ½MD�¶è´(¿ED�(º6»FD�´¼·¤D A ¯�µ(´(�°"³Xw´�¿XºÝ½MD ± °\ÁÅº�ÇÈ´3º�¬X²y´(¿ED�·~°"³Xw´KÉGD ± ¬.´LD�À�µº6´LD�² ± ¬.´w¯
°�º ± ¬Åw´wµ�D�º�°bw·$w´LD�°ÍD�¬XÀ ± ¬ED9D�µ ± ¬XÀeº�¬Å²G¯�ÁGD�µº6´ ± ¯�¬X�Ë

Ö ³i´w´ ± ¬iÀá(º6»OD�´â· ± ¬.´w¯Â´(¿ED Ü ³Xº�Ã ± ´â·�º�(³iµº�¬XÇHD"¯�µ(À�º�¬ ±ÓÞ º6´ ± ¯�¬ ± �´(¿ED ¾ ¯�µÍw´�Á0ÃÓº�ÇHD,»M¯�µ ± ´�ËsÙi¯�µK¯�¬ED"´(¿ ± ¬iÀi¶
± ´s�D�´(s³iÁ®´(¿SD�D Ð ÁND�ÇÈ´(º6´ ± ¯�¬®´(¿Xº6´�(º6»OD�´â· ± �º�¬�º6»Ê´LD�µwÚ�´(¿SDÈÚ�»Mº�ÇÈ´K¯�µ�º�³Å² ± ´ ± ¬iÀ\º�ÇÈ´ ± ½ ± ´â·G¯�¬XÃÄ·àå!(º6»FD�´¼·9°"³Xw´�ÉGD
± ¬.´ ± °�º6´LD�ÃÄ· ± ¬.´LD�À�µº6´LD�² ± ¬.´w¯�²ED� ± À�¬pº�¬X²ë²ED�Ç ±  ± ¯�¬$Ú¼°�ºN� ± ¬iÀ®º�ÇÈ´ ± ½ ± ´ ± D��Ë Õ º6»FD�´¼·yÁGD�µ°7D�º6´LD��D�½MD�µ(·pÁÅº6µ(´,¯�»
²ED�½MD�ÃÄ¯�Á0°7D�¬Æ´Kº�¬X²�¯�ÁGD�µº6´ ± ¯�¬X�Ë�ã�¿ ± ÃJD,´(¿SD�µ�D4°�ºÝ·9ÉGD4(´(º A Á�¯� ± ´ ± ¯�¬XsÁGD�µ(»Ê¯�µÍ° ± ¬iÀ�(º6»FD�´¼·�»M³Å¬XÇÈ´ ± ¯�¬Xs´(¿Xº6´
º A D�ÇÈ´�D�½MD�µ(·�¯�¬EDáº6´�´(¿ED ± µ�ÃKD�½MD�Ã}¯�»�´(¿ED\¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬yº�¬X²7ÉGD�ÃÄ¯ ¾ ¶k(º6»FD�´¼·y°"³Xw´3ÉGD ± ¬.´LD�À�µº6´LD�² ± ¬.´w¯9º�ÃÓÃ�¯�»
D�¬iÀ ± ¬SD9D�µ ± ¬iÀK²ED�½MD�ÃÄ¯�ÁÅ°�D�¬Æ´}º�¬X²eÃ ± ¬SD ¯�ÁGD�µº6´ ± ¯�¬Å�Ëk«�°\Á�¯�µ(´(º�¬.´�º6»OD�´â·4»h³X¬XÇÈ´ ± ¯�¬Å ¾�± ÃÓÃ�ÉGD]ÁGD�µ(»Ê¯�µÍ°7D�²"É.·"°\¯�w´
D�½MD�µ(·�¯�¬ED�¶$ÉÅ³X´>w¯�°7D�¯�¬EDs¬SD9D�²X>´(¿ED�µID�wÁ�¯�¬X ± É ± Ã ± ´¼·3´w¯�D�¬X(³iµID�´(¿Xº6´>´(¿ED�·\º6µ�D�ÉGD ± ¬XÀKÇ�º6µµ ± D�²\¯�³i´µD A D�ÇÈ´ ± ½MD�ÃÓ·�Ë

Ï�´�´(¿SD,(º�°7D�´ ± °7D�¶ ± ¬X²ED�ÁGD�¬X²SD�¬XÇHD ± �º�ÃÓw¯ ± °�Áà¯�µ´(º�¬Æ´�Ë>Ì�¿SD Ò Ïs«
c�µ�D�Á�¯�µ(´�º�²X²iµID�(LD��´(¿ ±  ± ((³ED�å
DKµ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Ås´(¿Xº6´3(³ÅÇ�ÇHD�(w»h³XÃÓÃÄ·á¯�ÁGD�µº6´LD\¿ ± À�¿$Ú�µ ± d��´LD�ÇÍ¿X¬i¯�ÃÄ¯�À ± D�3¿Xº�½MD\ºá°�ºPï�¯�µ3ÇÍ¿Xº6µº�ÇÈ´LD�µwÚ
± w´ ± Ç ± ¬:ÇÈ¯�°�°\¯�¬Zå\´(¿SD�·7ÁÅÃÓº�ÇHD�º9ÁXµ�D�° ± ³X°B¯�¬ë(º6»OD�´â·:º�¬X²pµ�D�Ã ± º6É ± Ã ± ´â·9É¸·yw´wµ³XÇÈ´(³iµ ± ¬iÀ®´(¿ED ± µ
ÁÅµ(¯�À�µº�°��(¯\´(¿Xº6´�´LD�Ç¿X¬ ± Ç�º�ÃÑº�¬X²®º6»OD�´â·�D�¬XÀ ± ¬ED9D�µ ± ¬XÀ4¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬X�¯ ¾ ¬G´(¿ED3ÁÅµ(¯¸ÇHD��¯�»�²SDÈÚ
´LD�µÍ° ± ¬ ± ¬XÀi¶à°�º ± ¬Æ´(º ± ¬ ± ¬iÀi¶�º�¬X² ¾ º ± ½ ± ¬iÀ�´LD�Ç¿X¬ ± Ç�º�Ã�µ�D Ü ³ ± µ�D�°7D�¬.´( ¾s± ´(¿~ºá½�¯ ± ÇHDe´(¿Xº6´ ± eD Ü ³Xº�Ã
´w¯ë·MD�´ ± ¬X²ED�ÁGD�¬X²SD�¬Æ´\¯�»,Ö!µ(¯�À�µº�°�ð�º�¬Åº6ÀMD�µ�¶ ¾ ¿i¯:º6µ�D~À�¯Ý½MD�µÍ¬ED�²�É.·FÇÈ¯�(´�¶s(Ç¿SD�²X³XÃJD�¶�º�¬X²
° ± ( ± ¯�¬iÚ¼º�Ç�ÇÈ¯�°\ÁÅÃ ± ¿X°7D�¬.´ À�¯�º�ÃÓV� ô >�¶XÁÑË�> õ ¼N��Ë

c�D� ± ²SD�èº�w¯¸Ç ± º6´ ± ¬iÀK(º6»OD�´â· ¾s± ´(¿4º6»M´LD�µwÚ�´(¿EDÈÚ�»hº�ÇÈ´!º�((³Xµº�¬XÇHD�º�¬X² ± w¯�ÃÓº6´ ± ¬iÀ ± ´è»Êµ(¯�° w·$w´LD�°D�¬iÀ ± ¬SD9D�µ ± ¬iÀi¶
ÁÅÃÓº�Ç ± ¬iÀ ± ´ ± ¬ º�¬Oº�((³iµÍº�¬XÇHD®À�µ(¯�³iÁOÇ�º�¬F¿XºÝ½MD~ºy¬SD�À�º6´ ± ½MD ± °�ÁÅº�ÇÈ´�¯�¬ ± ´(�w´(º6´(³iµ�D�º�¬X² ´(¿¸³X ± ¬iÎ0³ED�¬XÇHD�Ë
Ï�((³iµº�¬ÅÇHD�À�µ(¯�³iÁÅ!¯�»Ê´LD�¬�²i¯�¬i¯�´!¿XºÝ½MDs´(¿EDsÁXµ�D�w´ ± ÀMD�¬ED�ÇHD�((º6µ(·e´w¯"¿Xº�½MD�´(¿SD ± ¬$Î0³SD�¬XÇHD�¯�¬�²ED�Ç ±  ± ¯�¬�°�ºN� ± ¬iÀ
´(¿Xº6´è(º6»OD�´â·�µ�D Ü ³ ± µ�D��ËkÏfÇ�º�LD]Ç�º�¬,ÉGD!°�º�²ED ´(¿Xº6´k´(¿ED ÇHD�¬Æ´wµº�Ã ±ÄÞ º6´ ± ¯�¬4¯�»$(·¸w´LD�°t(º6»FD�´¼· ± ¬ Ü ³Xº�Ã ± ´¼·3º�((³Xµº�¬XÇHD
º6´ » Ï Õ Ï4¶{°Âº6´wµ ±êÐ D�²4´w¯K¯�´(¿ED�µ�ÁÅº6µ´(v¯�»Å´(¿ED�¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Ñ¶ ¾ º��ºK°�ºPïw¯�µè»hº�ÇÈ´w¯�µ ± ¬4´(¿ED�²ED�Ç�Ã ± ¬ED ¯�»X´(¿ED�(º6»FD�´¼·
Ç�³XÃÄ´(³Xµ�D!ÁXµID�ÇHD�² ± ¬iÀ�´(¿SD Ò ¯�Ãä³X°,É ± º�ÃÄ¯�(�Ë Õ º6»FD�´¼· ¾ º��¬ED ± ´(¿SD�µk»h³XÃÓÃÄ· ± ¬X²SD�ÁND�¬Å²ED�¬Æ´Ñ¬X¯�µè(³ C Ç ± D�¬.´(ÃÄ· ± ¬$Î0³SD�¬Æ´ ± º�Ã
´w¯�ÁXµID�½MD�¬Æ´�´(¿SD,ÃÄ¯�(�D�½MD�¬.´(V��>K> ò ��Ë

Õ º6»FD�´¼·qµ�D�(Áà¯�¬Å ± É ± Ã ± ´ ± D��(¿X¯�³XÃÓ²�ÉGDRº� ± À�¬ED�²[º6´�D�½MD�µ·qÃKD�½MD�Ã3¯�»4´(¿SD7¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Ñ¶Kº�ÃÓ´(¿i¯�³iÀ�¿�´(¿ED�·
¾s± ÃäÃ!² ±�A D�µ"»Êµ(¯�° ÃJD�½MD�Ã�´w¯7ÃJD�½MD�Ã�ËyÏ�´"´(¿SD�ÇÈ¯�µÁà¯�µÍº6´LD�ÃKD�½MD�ÃÛ¶!w·$w´LD�° (º6»FD�´¼·:µ�D�wÁ�¯�¬X ± É ± Ã ± ´ ± D�3°Âº�· ± ¬XÇ�ÃÓ³X²ED
²ED é ¬ ± ¬iÀÂº�¬X²|D�¬i»M¯�µÇ ± ¬iÀáÇÈ¯�µ(Á�¯�µº6´LDe(º6»OD�´â·9Á�¯�Ã ± ÇÈ·�¶àº�¬X²|D�w´(º6ÉÅÃ ± ¿ ± ¬iÀÂº�¬Å²�°\¯�¬ ± ´w¯�µ ± ¬iÀÂ´(¿ED"º6»OD�´â·9ÇÈ¯�¬Æ´wµ¯�Ã
w´wµ³ÅÇÈ´(³iµ�D�Ë�«�¬�w¯�°7D�¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬X>´(¿Xº6´]ÉÅ³ ± ÃÓ²�D Ð ´wµID�°7D�ÃÄ·�¿Xº Þ º6µ²X¯�³X!w·$w´LD�°��¶¸º,À�µ(¯�³iÁ�º6´!´(¿ED�ÇÈ¯�µ(Á�¯�µº6´LD
¯�µ�¿ED�º�² Ü ³Xº6µ(´LD�µáÃJD�½MD�Ã�ÇHD�µ(´ ± »M·H´(¿ED�LD�(·¸w´LD�°Âáº�á(º6»FD�»M¯�µ�³XLD�Ë¦Ùi¯�µ�D Ð º�°\ÁÅÃJD�¶�´(¿SDÊº4Ë Õ Ë » º�½¸·O¿Xº�áº
ã¿D�º6Á�¯�¬X Õ ·¸w´LD�°Â�X Ð ÁÅÃÄ¯� ± ½MD� Õ º6»OD�´â· P D�½ ± D ¾ c]¯�º6µ²�´(¿Åº6´�º�((³Xµ�D��´(¿ED ± ¬ÅÇÈ¯�µ(Á�¯�µº6´ ± ¯�¬q¯�»�D Ð ÁÅÃÓ¯� ± ½MD
(º6»FD�´¼·yÇÈµ ± ´LD�µ ± º ± ¬pº�ÃÓÃ ¾ D�º6Áà¯�¬:w·$w´LD�°��É¸·Rµ�D�½ ± D ¾ ,ÇÈ¯�¬Å²X³XÇÈ´LD�²y´(¿Xµ(¯�³iÀ�¿i¯�³i´4º�ÃÓÃ}´(¿EDÂ(·¸w´LD�°�ÅØ4Ã ± »OD�ÇÈ·$Ç�ÃJD
ÁÅ¿Xº��D��Ë}Ùi¯�µ�w¯�°7DKÇÈ¯�°\ÁÅº�¬ ± D��¶ ± ´]°�ºÝ·�ÉGDsµ�D�º�(¯�¬Xº6ÉÅÃJD�´w¯"¿Åº�½MD3(³XÇÍ¿áº4µ�D�½ ± D ¾ ÁXµ(¯$ÇHD�( º6´�°\¯�µID�´(¿Xº�¬,ï(³Xw´
´(¿ED,¿ ± À�¿ED�w´�ÃJD�½MD�ÃÛË

Ò ¯�°Â°4³X¬ ± Ç�º6´ ± ¯�¬ ±  ± °\Á�¯�µ(´(º�¬.´4ÉGD�Ç�º�³X�D�º6»OD�´â·f°�¯�´ ± ½{º6´LD�²HÇÍ¿Xº�¬iÀMD� ± ¬:¯�¬SD®(³iÉÅw·$w´LD�° °�ºÝ·:º A D�ÇÈ´
¯�´(¿ED�µ�(³iÉÅw·$w´LD�°�sº�¬X²®´(¿ED4w·¸(´LD�°¹º�sº ¾ ¿i¯�ÃJD�Ë «�¬®° ± Ã ± ´(º6µ(·�ÁXµ(¯$Ç�³iµ�D�°7D�¬.´�À�µ(¯�³XÁÅ�¶i¯Ý½MD�µÍ ± À�¿.´�º�¬X²9ÇÈ¯�°eÚ
°"³X¬ ± Ç�º6´ ± ¯�¬ ± �D�¬X¿Xº�¬ÅÇHD�²:´(¿Xµ(¯�³iÀ�¿ë´(¿ED�³XLD�¯�»�äB�då��\��Ú³æo�N�I8×|´}Ý�Ê�g�
�NÛ·Ø�ä Ëy«�¬´D�(´(º6ÉÅÃ ± (¿ ± ¬iÀ9º�¬.·p¯P½MD�µ ± À�¿.´
ÁXµ(¯$ÇHD�(�¶i´ ¾ ¯�D Ð ´wµID�°7D��°"³Xw´�ÉGD3º�½�¯ ± ²SD�²Zå,Ô�ÀMD�´w´ ± ¬iÀ ± ¬.´w¯\ÉND�²Å× ¾�± ´(¿�´(¿ED�ÁXµ¯{ï�D�ÇÈ´�º�¬X²9ÃÄ¯� ± ¬iÀe¯�É$ïLD�ÇÈ´ ± ½ ± ´¼·
¯�µ�ÉÅº�Ç � ± ¬XÀ4¯ A ´w¯.¯\»hº6µ�º�¬X²�ÃÄ¯� ± ¬iÀ ± ¬X ± À�¿Æ´�Ë�ã7¯�µE� ± ¬iÀ"À�µ(¯�³iÁ0]º6µIDKº�¬�D A D�ÇÈ´ ± ½MD ¾ º�·á¯�»vºÝ½�¯ ± ² ± ¬iÀ"´(¿ED�LD2D Ð Ú
´wµ�D�°7D��Ë�Ìs¿ED�·"º�(³iµ�D�ÇÈ¯�°\ÁÅµ�D�¿ED�¬X ± ½MD�º�¬Å²\³X¬ ±êé D�²"ÁÅÃäº�¬X¬ ± ¬iÀKº�¬X²\º�ÇÈ´ ± ¯�¬ ¾ ¿ ± ÃJD�º�ÃÓÃÓ¯ ¾s± ¬XÀ�»M¯�µ ± ¬X²SD�ÁND�¬Å²ED�¬Æ´
µ�D�½ ± D ¾ º�¬X²�µID�Áà¯�µ´ ± ¬iÀ\Ç¿Xº�¬Å¬ED�ÃÓ�Ë

ã7¯�µE� ± ¬iÀpÀ�µ(¯�³iÁÅ�³X(³Xº�ÃÓÃÓ·p¯�ÁGD�µº6´LD�º6´�² ±�A D�µ�D�¬Æ´�ÃJD�½MD�ÃÓ�¯�»K´(¿ED�¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬ZË�Ï�Âº�¬�D Ð º�°�ÁÅÃJD�¶�´(¿ED
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» º�½¸·OÏ�D�À ± �Î9(·¸w´LD�°�²ED�½MD�ÃÄ¯�Á0°7D�¬Æ´�¶�ºp½MD�µ·FÃÓº6µ(ÀMD~º�¬X²OÇÈ¯�°�ÁÅÃJD Ð w·$w´LD�°G¶ ± ¬XÇ�ÃÓ³X²SD�² º Õ ·¸w´LD�° Õ º6»FD�´¼·
ã7¯�µE� ± ¬iÀ ¹ µ(¯�³iÁqº6´�´(¿ED~´w¯�Á[ÃJD�½MD�Ã�ÇÍ¿Xº ± µ�D�²�É¸· ´(¿ED » ºÝ½.·�Ö>µ ± ¬XÇ ± ÁÅÃJDG»M¯�µ Õ º6»FD�´¼· ¾�± ´(¿ ´(¿EDRÁGD�µ°�º�¬SD�¬Æ´
°7D�°4ÉGD�µ�ÉGD ± ¬iÀG´(¿SD�ÁXµ ± °�D�ÇÈ¯�¬Æ´wµº�ÇÈ´w¯�µçÅØ\w·¸(´LD�°=(º6»FD�´¼·yÃKD�º�²pº�¬X²pµ�D�ÁXµ�D�LD�¬.´(º6´ ± ½MD�4»Êµ¯�°ç½6º6µ ± ¯�³X » ºÝ½.·
¯ C ÇHD��Ë Ò ¯�¬.´wµº�ÇÈ´w¯�µáµ�D�ÁXµ�D��D�¬Æ´(º6´ ± ½MD�áº6´w´LD�¬X²ED�²�°7D9D�´ ± ¬XÀ�Âº��µ�D Ü ³ ± µ�D�²ZËFð|D�°4ÉND�µÍ�¯�»K´(¿ED9À�µ¯�³iÁ ¾ D�µ�D
µ�D�wÁ�¯�¬X ± ÉÅÃJD"»Ê¯�µ4ÇÈ¯.¯�µ² ± ¬Xº6´ ± ¬iÀ®º6»OD�´â·¿D A ¯�µ(´( ¾s± ´(¿ ± ¬R´(¿ED ± µ3µ�D�wÁGD�ÇÈ´ ± ½MDÂ¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Å�¶v»M¯�µ�µ�D�Á�¯�µ(´ ± ¬iÀG´(¿ED
w´(º6´(³Xè¯�»X¯�³X´(w´(º�¬X² ± ¬XÀ�(º6»FD�´¼· ± ((³ED�k´w¯K´(¿ED À�µ¯�³iÁÑ¶�º�¬X²4»Ê¯�µèÁXµ(¯P½ ± ² ± ¬iÀ ± ¬X»Ê¯�µ°Âº6´ ± ¯�¬�´w¯K´(¿ED » ºÝ½.·,ã¿D�º6Áà¯�¬Å
Õ ·$w´LD�°��X Ð ÁÅÃÄ¯� ± ½MD� Õ º6»OD�´â· P D�½ ± D ¾ c]¯�º6µ²ZË�ã7¯�µE� ± ¬iÀKÀ�µ(¯�³XÁÅvº�Ãäw¯K»M³X¬ÅÇÈ´ ± ¯�¬ED�²"º6´�ÃÓ¯ ¾ D�µ>ÃJD�½MD�ÃÓ�¶�ÁXµ¯Ý½ ± ² ± ¬iÀ
´(¿ED,¬SD�ÇHD�((º6µ(·�ÇÈ¯.¯�µÍ² ± ¬Xº6´ ± ¯�¬Gº�¬Å²®ÇÈ¯�°�°"³X¬ ± Ç�º6´ ± ¯�¬®»Ê¯�µ�´(¿Åº6´sÃJD�½MD�ÃÑº�¬X²®´w¯�´(¿ED,ÃJD�½MD�Ãä�º6É�¯Ý½MD,º�¬X²®ÉND�ÃÓ¯ ¾ Ë

ÏS(³iµ(ÁXµ ±  ± ¬iÀ�ÃÓ·9ÃÓº6µ(ÀMD�ÁGD�µÇHD�¬.´(º6ÀMDG¯�»�´(¿ED�µ�D�Á�¯�µ(´(4¯�¬:µID�ÇHD�¬Æ´�º<D�µ(¯�(ÁÅº�ÇHDGº�Ç�Ç ± ²ED�¬.´(\¿Xº�½MD ± °�ÁÅÃ ± Ç�º6´LD�²
± °\ÁÅµ(¯�ÁGD�µÂ´wµº�¬X ± ´ ± ¯�¬O»Êµ(¯�°�º�¬�¯Ý½MD�µ ± À�¿Æ´G´w¯Hº�¬ ± ¬X ± À�¿Æ´�ÁXµ(¯$ÇHD�(WIM»Ê¯�µ�D Ð º�°\ÁÅÃJD�¶�LD9Dã��> õ�ô ¶ óNMga ¶�>B¼ õ � J Ë
Ì�¿ ± }´wµº�¬X ± ´ ± ¯�¬ ± °\Á0Ã ± D�è´(¿ED�³ÅLD�¯�»Ñ² ±�A D�µ�D�¬.´>ÃJD�½MD�ÃÓ!¯�»Z»OD9D�²iÉ0º�ÇE��ÇÈ¯�¬.´wµ(¯�Ã0º�¬Å²Âº,ÇÍ¿Xº�¬iÀMD�»Êµ(¯�°'ÁXµ�D�(ÇÈµ ± ÁX´ ± ½MD
°�º�¬Xº6ÀMD�°�D�¬Æ´èÇÈ¯�¬Æ´wµ(¯�ÃÆ´w¯�°�º�¬Åº6ÀMD�°7D�¬Æ´vÉ.·K¯�É$ïLD�ÇÈ´ ± ½MD��¶ ¾ ¿SD�µ�D}´(¿ED>¯�É$ïLD�ÇÈ´ ± ½MD�vº6µ�D ± ¬.´LD�µ(ÁXµID�´LD�²�º�¬X²�(º6´ ±  é D�²
º�Ç�ÇÈ¯�µ² ± ¬iÀ\´w¯�´(¿ED�ÃÄ¯$Ç�º�ÃZÇÈ¯�¬.´LD Ð ´�Ë]Ùi¯�µs´(¿ED��D,º�Ç�Ç ± ²ED�¬.´(�¶i´(¿ED,ÇÍ¿Xº�¬iÀMD ± ¬á°Âº�¬Xº6ÀMD�°7D�¬.´sµ(¯�ÃJDK»Mµ(¯�°í¯P½MD�µ ± À�¿.´
´w¯ ± ¬X ± À�¿.´>LD9D�°� ´w¯4¿XºÝ½MD�ÉGD9D�¬ ± °\ÁÅÃJD�°�D�¬Æ´LD�²� ± °\ÁÅÃÄ·"º�!º,µ�D�²X³XÇÈ´ ± ¯�¬ ± ¬\ÁGD�µw¯�¬Å¬ED�Ãiº�¬X²�É0³X²iÀMD�´( ¾�± ´(¿i¯�³i´
º�((³Xµ ± ¬iÀe´(¿Xº6´sº�¬.·�¯�¬ED ¾ º��µID�wÁ�¯�¬X ± ÉÅÃKD�»M¯�µswÁGD�Ç ±êé ÇKÇÈµ ± ´ ± Ç�º�Ã�´(º�d�$�Ë
ø�¼i¼ç÷FÊ�û[÷�ûqÊ���ïÉ¼iËoó�ûY¼ç÷FÏ[÷�î�÷´ú·÷~ïÉ¼
Ï�¬ ± °\Á�¯�µ(´(º�¬Æ´ Ü ³SD�w´ ± ¯�¬ ±  ¾ ¿Xº6´4µID�wÁ�¯�¬X ± É ± Ã ± ´ ± D�K(¿i¯�³ÅÃÓ²yÉGD�º� ± À�¬ED�²:´w¯R´(¿EDáÇÈ¯�¬.´wµ(¯�Ã�w´wµÍ³XÇÈ´(³iµ�DáÇÈ¯�°eÚ
Á�¯�¬ED�¬.´(�Ë�Ì�¿SD"Ã ± w´�ÉGD�ÃÄ¯ ¾ ± �²ED�µ ± ½MD�²�»Mµ(¯�°¹´(¿SD"º�³i´(¿X¯�µ\ÅØwD Ð ÁGD�µ ± D�¬XÇHD4¯�¬Rº�ÃÓº6µÀMD"¬¸³X°4ÉND�µ�º�¬X²~½{º6µ ± D�´¼·®¯�»
ÁXµ(¯{ïLD�ÇÈ´(�Ë}ð~º�¬Æ·eº�ÃÓw¯�º6ÁXÁGD�º6µ ± ¬eº�Ç�Ç ± ²SD�¬Æ´}µ�D�Á�¯�µ(´�µ�D�ÇÈ¯�°Â°7D�¬X²Xº6´ ± ¯�¬Å�¶�ÁÅº6µ(´ ± Ç�³XÃÓº6µÃÄ·3´(¿X¯�LD�ÀMD�¬ED�µº6´LD�²�³Å ± ¬iÀ
Ò Ï Õ Ì3Ë

Ì�¿SD Ã ± (´ ± è°7D�º�¬Æ´è¯�¬XÃÄ·3´w¯�ÉGD º�w´(º6µ(´ ± ¬XÀ�Á�¯ ± ¬.´Ñ»M¯�µè´(¿X¯�LD_D�(´(º6ÉÅÃ ± (¿ ± ¬iÀ�º�ÇÈ¯�°\ÁXµ�D�¿ED�¬Å ± ½MD º6»OD�´â·,ÇÈ¯�¬Æ´wµ¯�Ã
w´wµ³ÅÇÈ´(³iµ�D,º�¬X²9ºÂÇ¿SD�ÇE�$Ã ± w´�»M¯�µs´(¿X¯�LD ¾ ¿i¯�º�ÃÄµ�D�º�²i·G¿XºÝ½MD4w¯�ÁÅ¿ ± w´ ± Ç�º6´LD�²®º6»OD�´â·®°�º�¬Xº6ÀMD�°7D�¬.´�(·¸w´LD�°Â�Ë «�´
(¿i¯�³ÅÃÓ²áÉND�³iÁXÁÅÃJD�°�D�¬Æ´LD�²G³X ± ¬iÀe¯�´(¿ED�µsw¯�³XµÇHD�sº�¬X²¨D Ð ÁGD�µ ± D�¬ÅÇHD��Ë

Ì�¿SD�Ã ± w´�²i¯5D��¬i¯�´ ± °\ÁÅÃÄ·�´(¿Xº6´PD�º�ÇÍ¿pµ�D�(Áà¯�¬Å ± É ± Ã ± ´¼· ¾s± ÃÓÃèÉND�º�( ± À�¬ED�²y´w¯9º® ± ¬XÀ�ÃJD\ÁGD�µw¯�¬R¯�µ,À�µ¯�³iÁÑË
Ì�¿ED�µ�D�wÁ�¯�¬X ± É ± Ã ± ´ ± D� ¾�± ÃÓÃ�ÁXµ¯�ÉÅº6ÉÅÃÄ·H¬ED9D�²O´w¯fÉND~LD�ÁÅº6µº6´LD�² ± ¬.´w¯:°"³XÃÄ´ ± ÁÅÃJD ± ¬Å² ± ½ ± ²X³Xº�Ã]µ�D�wÁ�¯�¬X ± É ± Ã ± ´ ± D�
º�¬X²:º�( ± À�¬ED�²p´(¿iµ(¯�³iÀ�¿X¯�³i´,´(¿EDá(º6»FD�´¼·pÇÈ¯�¬.´wµ(¯�Ã]w´wµ³XÇÈ´(³iµID�¶ ¾s± ´(¿7¯�¬EDáÀ�µ(¯�³iÁ:º�ÇÈ´(³Åº�ÃÓÃÄ· ± °\ÁÅÃKD�°7D�¬Æ´ ± ¬iÀG´(¿ED
µ�D�wÁ�¯�¬X ± É ± Ã ± ´ ± D��º�¬X²�¯�´(¿ED�µ3º6É�¯Ý½MD\´(¿ED�°©(³XÁND�µ½ ±  ± ¬iÀi¶0ÃKD�º�² ± ¬iÀWIh² ± µ�D�ÇÈ´ ± ¬XÀ J ¶à¯�µK¯P½MD�µLD9D ± ¬iÀG´(¿SDeº�ÇÈ´ ± ½ ± ´â·�Ë
D�»�ÇÈ¯�³iµÍLD�¶�D�º�Ç¿fµ�D�wÁ�¯�¬X ± É ± Ã ± ´¼·9º�(³X°7D�4´(¿EDá¬SD9D�²p»M¯�µ"º�w¯¸Ç ± º6´LD�²ëº�³X´(¿i¯�µ ± ´â·pº�¬X²pº�Ç�ÇÈ¯�³Å¬Æ´(º6É ± Ã ± ´¼·pÁÅÃÓ³X
´(¿ED�ÇÈ¯�¬.´wµ(¯�ÃÓ�¶Æ»OD9D�²iÉ0º�ÇE�à¶.º�¬X²\ÇÈ¯�°�°"³X¬ ± Ç�º6´ ± ¯�¬\Ç¿Xº�¬Å¬ED�ÃÓ�¬ED�ÇHD�((º6µ·4´w¯ ± °�ÁÅÃJD�°7D�¬.´�´(¿ED�µ�D�wÁ�¯�¬X ± É ± Ã ± ´â·�ËÑÌ�¿ED
Ã ± (´!°�º�·áº�ÃÓw¯4ÉND�³XLD�»h³XÃ ± ¬�º�Ç�Ç ± ²SD�¬Æ´�º�¬X² ± ¬XÇ ± ²ED�¬.´!º�¬Xº�ÃÓ·¸ ± >´w¯ ± ²ED�¬.´ ± »M· ± ¬Xº�²ED Ü ³Xº6´LD�ÇÈ¯�¬.´wµ(¯�ÃÓ�º�¬X²áÇÈ¯�¬Æ´wµ¯�Ã
w´wµ³ÅÇÈ´(³iµ�D��Ë
ð~º�¬Xº6ÀMD�°7D�¬.´�º�¬X² ¹ D�¬ED�µº�Ã P D�wÁ�¯�¬X ± É ± Ã ± ´ ± D� å

æ Ö!µ(¯Ý½ ± ²ED�ÃKD�º�²ED�µ(¿ ± ÁÑ¶.¯P½MD�µ ± À�¿.´�¶0º�¬Å²®°�º�¬Xº6ÀMD�°7D�¬.´s¯�»�(º6»FD�´¼·®º6´sº�ÃäÃZÃJD�½MD�ÃÓ�¯�»�´(¿ED3¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬ZË
æ Ò µ�D�º6´LDGº9ÇÈ¯�µ(Á�¯�µº6´LDá¯�µe¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Åº�Ã (º6»FD�´¼·:Á�¯�Ã ± ÇÈ·�Ë�X!(´(º6ÉÅÃ ± (¿:ÇÈµ ± ´LD�µ ± ºG»Ê¯�µ�D�½6º�ÃÓ³Xº6´ ± ¬iÀ~(º6»FD�´¼·.Ú
ÇÈµ ± ´ ± Ç�º�Ã!²SD�Ç ±  ± ¯�¬X4º�¬X² ± °\ÁÅÃJD�°�D�¬Æ´ ± ¬XÀ®(º6»OD�´â·:ÇÈ¯�¬.´wµ(¯�ÃÓ�ËÊX!w´(º6ÉÅÃ ± (¿y² ± w´wµ ± ÉÅ³X´ ± ¯�¬7Ç¿Xº�¬Å¬ED�ÃÓ4»Ê¯�µ"´(¿ED
Á�¯�Ã ± ÇÈ·�ËVX w´(º6ÉÅÃ ± ¿�»FD9D�²iÉÅº�Ç �7Ç¿Xº�¬X¬SD�ÃÓK´w¯®²ED�´LD�µ° ± ¬ED ¾ ¿ED�´(¿ED�µCD�°\Á0ÃÄ¯Ý·MD9D�4³X¬X²ED�µ(´(º�¬X² ± ´�¶kº6µ�D\»M¯�ÃêÚ
ÃÓ¯ ¾s± ¬XÀ ± ´�¶Xº�¬X² ¾ ¿SD�´(¿ED�µ ± ´ ± 
D A D�ÇÈ´ ± ½MD�Ë*ºsÁZ²Xº6´LD3´(¿ED,Áà¯�Ã ± ÇÈ·Âº�s¬SD9D�²ED�²ZË

æ X w´(º6ÉÅÃ ± (¿GÇÈ¯�µ(Á�¯�µº6´LD,¯�µ�¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Xº�ÃÑ(º6»FD�´¼·®w´(º�¬Å²Xº6µ²X�º�¬Å²®´(¿ED�¬ ± °\ÁÅÃJD�°7D�¬.´�¶X³iÁZ²Xº6´LD�¶Xº�¬X²\D�¬$Ú
»M¯�µÇHDK´(¿ED�°GË Õ D�´]° ± ¬ ± °"³X°uµ�D Ü ³ ± µID�°7D�¬Æ´( »M¯�µ�º6»OD�´â·�D�¬iÀ ± ¬ED9D�µ ± ¬iÀ ± ¬�²SD�½MD�ÃÄ¯�ÁÅ°7D�¬.´�º�¬X²á¯�ÁND�µÍº6´ ± ¯�¬X
º�¬Å²4¯P½MD�µLD9D�´(¿ED ± °\Á0ÃJD�°7D�¬.´(º6´ ± ¯�¬,¯�»Å´(¿i¯�LD�µ�D Ü ³ ± µ�D�°7D�¬.´(�Ë Õ D�´è° ± ¬ ± °"³X°[Á0¿Æ·$ ± Ç�º�Ã.º�¬X²"¯�ÁND�µÍº6´ ± ¯�¬Xº�Ã
(´(º�¬X²Xº6µ²X�»Ê¯�µs¿Åº Þ º6µ²i¯�³X�¯�ÁGD�µº6´ ± ¯�¬X�Ë

Ð�Ñ };`�xY`�Òklnd�ÓNXkh�Ô<a�[TÕifgd�[]`�h°lndYakjCakb;Ökakjvm�`Lb�m�Xkh
hzakjvb�aIj<bem�Xkj9[W^]Xco�aIj<bzZG`LaItMXcjCm�Xkji[W^]Xko5d�fgd�[]`�h°[]}vaI[q~vdW`�dptMXLZG`s^W{R~vom�Xkh
tv~;[]`s^]dpakj<bz^×acb;aI^]dp[]X_[W^×akm×Ø�akj<bwÒc~;lÙbg`�ZG`LaItMXcj;dq[]X�b;`�d�[W^]XLf�`�jv`�hµf
[×aI^]Òk`�[]d��
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æ X w´(º6ÉÅÃ ± (¿ ± ¬XÇ ± ²ED�¬.´ º�¬X²�º�Ç�Ç ± ²SD�¬Æ´ ± ¬.½MD�w´ ± À�º6´ ± ¯�¬G(´(º�¬X²Xº6µ²X�º�¬X²�D�¬X³iµ�DsµID�ÇÈ¯�°�°7D�¬X²Xº6´ ± ¯�¬X�º6µ�D ± °eÚ
Á0ÃJD�°7D�¬.´LD�²®º�¬X²�D A D�ÇÈ´ ± ½MD�Ë^º�LD�»FD9D�²iÉÅº�Ç ��´w¯ ± °\ÁXµ¯Ý½MD�´(¿ED�(´(º�¬X²Xº6µ²X�Ë

æ X w´(º6ÉÅÃ ± (¿G°�º�¬Xº6ÀMD�°7D�¬.´s¯�»}ÇÍ¿Xº�¬iÀMD,µID Ü ³ ± µ�D�°7D�¬.´(�»Ê¯�µ�D�½{º�ÃÓ³Åº6´ ± ¬iÀ�º�ÃÓÃÑÇÍ¿Xº�¬iÀMD�s»Ê¯�µ�´(¿ED ± µ ± °�ÁÅº�ÇÈ´�¯�¬
º6»OD�´â·�¶ ± ¬ÅÇ�ÃÓ³X² ± ¬XÀ�Ç¿Åº�¬iÀMD� ± ¬R´(¿SD�(º6»OD�´â·yÇÈ¯�¬Æ´wµ¯�Ã>w´wµ³XÇÈ´(³Xµ�D�Ë\Ï�³X² ± ´K´(¿EDÂ(º6»FD�´¼·7ÇÈ¯�¬.´wµ(¯�Ã>w´wµ³ÅÇÈ´(³iµ�D
»M¯�µs³X¬XÁÅÃÓº�¬X¬ED�²�ÇÍ¿Xº�¬iÀMD�sº�¬Å²®° ± À�µº6´ ± ¯�¬�´w¯ ¾ º6µ²�(´(º6´LD��¯�»}¿ ± À�¿ED�µ�µ ± d�àË

æ Ò µ�D�º6´LD�º�¬X²Â°\¯�¬ ± ´w¯�µ>´(¿SD�¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Xº�ÃÅ(º6»FD�´¼·�ÇÈ¯�¬.´wµ(¯�Ã0w´wµ³XÇÈ´(³iµID�Ë�Ï�( ± À�¬eµ�D�wÁ�¯�¬X ± É ± Ã ± ´â·�¶6º�³X´(¿i¯�µwÚ± ´¼·�¶Åº�¬X²9º�Ç�ÇÈ¯�³X¬Æ´(º6É ± Ã ± ´â·�»M¯�µ�(º6»FD�´¼·�Ë
æ X w´(º6ÉÅÃ ± (¿ ¾ ¯�µE� ± ¬iÀ\À�µ¯�³iÁÅ�Ë
æ X w´(º6ÉÅÃ ± (¿7µ(¯�ÉÅ³Åw´�º�¬X²yµID�Ã ± º6ÉÅÃJD�ÇÈ¯�°Â°4³X¬ ± Ç�º6´ ± ¯�¬pÇÍ¿Xº�¬X¬ED�Ãä3´w¯|D�¬Å(³iµ�D�º�Ç�Ç�³iµÍº6´LDá°�º�¬Åº6ÀMD�°7D�¬Æ´"µ ± E�
º ¾ º6µID�¬ED�(�¯�»v´(¿ED4²ED�½MD�ÃÄ¯�ÁÅ°7D�¬.´sw·$w´LD�°b²SD� ± À�¬Gº�¬X²G´(¿SD,w´(º6´LD�¯�»�´(¿ED�¯�ÁGD�µº6´ ± ¬iÀeÁXµ(¯$ÇHD�(�Ë

æ Ö!µ(¯Ý½ ± ²ED7Á0¿Æ·$ ± Ç�º�Ã3º�¬X²[ÁND�µÍw¯�¬X¬ED�Ã�µ�D�w¯�³XµÇHD�G»M¯�µ�(º6»FD�´¼·.Ú�µ�D�ÃÓº6´LD�²ñº�ÇÈ´ ± ½ ± ´ ± D��ËþX!¬Å(³iµ�DR´(¿Xº6´®´(¿X¯�LD
ÁGD�µ(»M¯�µ° ± ¬iÀáº6»OD�´â·ÆÚ¼ÇÈµ ± ´ ± Ç�º�Ã!º�ÇÈ´ ± ½ ± ´ ± D�,¿Xº�½MD�´(¿ED�º6ÁXÁXµ(¯�ÁÅµ ± º6´LD�d� ± ÃÓÃÓ�¶2�$¬i¯ ¾ ÃJD�²iÀMD�¶èº�¬X²7ÁÅ¿.·¸ ± Ç�º�Ã�µ�DÈÚ
(¯�³iµÇHD��Ë

æ Ò µ�D�º6´LD,º�¬�D�º�w·.Ú�´w¯6Ú¼³XLD�ÁÅµ(¯�ÉÅÃJD�°¢µ�D�Á�¯�µ(´ ± ¬XÀe(·¸w´LD�°íº�¬Å²�´(¿ED�¬G°\¯�¬ ± ´w¯�µ ± ´]»M¯�µs¬ED9D�²SD�²GÇ¿Xº�¬iÀMD��º�¬X²
± °\ÁXµ(¯P½MD�°7D�¬Æ´(�Ë

æ X w´(º6ÉÅÃ ± (¿®(º6»FD�´¼·¨D�²Å³XÇ�º6´ ± ¯�¬~º�¬X²®´wµº ± ¬ ± ¬iÀ\»M¯�µ�º�ÃäÃpD�°\ÁÅÃÓ¯Ý·MD9D�Kº�¬X²¨D�(´(º6ÉÅÃ ± (¿®»OD9D�²iÉ0º�ÇE�9ÇÍ¿Xº�¬X¬ED�ÃÓs´w¯
²SD�´LD�µ° ± ¬ED ¾ ¿ED�´(¿ED�µ ± ´ ± �D A D�ÇÈ´ ± ½MD3º�ÃÄ¯�¬iÀ ¾s± ´(¿�ÁÅµ(¯¸ÇHD�LD�!»M¯�µ�ÇÈ¯�¬Æ´ ± ¬¸³Xº�Ã ± °\ÁXµ¯Ý½MD�°7D�¬.´�Ë>Ì�¿EDzD�²Å³XÇ�º{Ú
´ ± ¯�¬\(¿i¯�³XÃÓ² ± ¬ÅÇ�ÃÓ³X²ED µ�D�° ± ¬X²SD�µk¯�»àÁÅº�w´}º�Ç�Ç ± ²SD�¬Æ´(>º�¬Å²\Ç�º�³XLD�>º�¬X² ± ¬iÁÅ³i´v»Êµ(¯�° ÃKD�(w¯�¬X}ÃJD�º6µÍ¬ED�²\º�¬X²
´wµ¯�³iÉÅÃJD\µ�D�Á�¯�µ(´(�ËeÏ�(LD�(°7D�¬.´�¯�»�D A D�ÇÈ´ ± ½MD�¬SD�(,°�ºÝ· ± ¬XÇ�ÃÓ³X²SD ± ¬X»Ê¯�µ°Âº6´ ± ¯�¬R¯�ÉX´(º ± ¬ED�²y»Êµ(¯�° �$¬i¯ ¾ ÃêÚ
D�²XÀMD,º�(LD�(°7D�¬Æ´(�²X³iµ ± ¬iÀ"º�³Å² ± ´(�Ë

æ X w´(º6ÉÅÃ ± (¿~¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Åº�Ã>º�¬X²y°�º�¬Åº6ÀMD�°7D�¬Æ´"w´wµ³XÇÈ´(³Xµ�D�K´w¯¨D�¬X(³Xµ�De´(¿Xº6´,(º6»FD�´¼·.Ú�µ�D�ÃÓº6´LD�²:´LD�Ç¿X¬ ± Ç�º�Ã
²SD�Ç ±  ± ¯�¬$Ú¼°ÂºN� ± ¬XÀ ±  ± ¬X²ED�ÁGD�¬X²SD�¬Æ´}»Mµ(¯�°¢ÁXµ(¯�À�µº�°Â°�º6´ ± Ç�ÇÈ¯�¬X ± ²ED�µÍº6´ ± ¯�¬X�¶ ± ¬XÇ�ÃÓ³Å² ± ¬iÀ3ÇÈ¯�w´�º�¬X²�(ÇÍ¿ED�²$Ú
³ÅÃJD�Ë

æ X w´(º6ÉÅÃ ± (¿e²ED é ¬ED�²Z¶6´wµº�¬ÅwÁÅº6µ�D�¬.´�¶Æº�¬X²�D Ð ÁÅÃ ± Ç ± ´vµ�D�(¯�ÃÓ³i´ ± ¯�¬"ÁXµ(¯$ÇHD�²X³iµID��»Ê¯�µ>ÇÈ¯�¬$Î ± ÇÈ´(�ÉGD�´ ¾ D9D�¬�(º6»FD�´¼·.Ú
µID�ÃÓº6´LD�²á´LD�Ç¿X¬ ± Ç�º�Ãà²SD�Ç ±  ± ¯�¬X º�¬X²áÁXµ(¯�À�µº�°Â°�º6´ ± Ç�ÇÈ¯�¬X ± ²ED�µÍº6´ ± ¯�¬X�Ë�X!¬X³iµ�Ds´(¿Åº6´]´(¿SD�ÇÈ¯�¬$Î ± ÇÈ´ µID�w¯�ÃÓ³$Ú
´ ± ¯�¬GÁXµ(¯$ÇHD�²X³iµ�D��º6µID�ÉGD ± ¬iÀ\³XLD�²®º�¬Å²Gº6µ�DPD A D�ÇÈ´ ± ½MD�Ë

æ X ¬X(³iµIDG´(¿Xº6´Â´(¿i¯��D ¾ ¿i¯:º6µ�D�°�ºN� ± ¬iÀyº6»OD�´â·ÆÚ�µ�D�Ãäº6´LD�²�²SD�Ç ±  ± ¯�¬XÂº6µ�D9»h³XÃÓÃÄ· ± ¬i»M¯�µ°7D�²Hº�¬X²Od� ± ÃÓÃJD�²ZË
X w´(º6ÉÅÃ ± (¿�°7D�Ç¿Xº�¬ ± (°��´w¯�º�ÃÓÃÓ¯ ¾ º�¬X²�D�¬ÅÇÈ¯�³iµº6ÀMD,º�ÃÓÃGD�°�ÁÅÃÄ¯Ý·MD9D�sº�¬X²GÇÈ¯�¬Æ´wµÍº�ÇÈ´w¯�µs´w¯�ÇÈ¯�¬Æ´wµ ± ÉÅ³i´LDK´w¯
º6»OD�´â·ÆÚ�µ�D�Ãäº6´LD�²�²ED�Ç ±  ± ¯�¬$Ú¼°�ºN� ± ¬iÀiË

æ X w´(º6ÉÅÃ ± (¿�º�¬9º�(LD�(°7D�¬.´sº�¬X² ± °�ÁXµ(¯Ý½MD�°�D�¬Æ´�ÁXµ¯¸ÇHD�(�»Ê¯�µsº6»OD�´â·ÆÚ�µ�D�Ãäº6´LD�²�²ED�Ç ±  ± ¯�¬$Ú¼°�ºN� ± ¬iÀiË
æ Ò µ�D�º6´LD,º�¬X²®³XÁ�²Åº6´LD3´(¿ED3¯�µ(À�º�¬ ±ÄÞ º6´ ± ¯�¬Xº�Ãk(º6»FD�´¼· ± ¬X»Ê¯�µ°Âº6´ ± ¯�¬Gw·$w´LD�°GË
æ Ò µ�D�º6´LD,º�¬X²®³XÁ�²Åº6´LD�(º6»OD�´â·G°�º�¬Xº6ÀMD�°7D�¬.´sÁÅÃäº�¬X�Ë
æ X w´(º6ÉÅÃ ± (¿�ÇÈ¯�°�°"³X¬ ± Ç�º6´ ± ¯�¬ÂÇ¿Åº�¬X¬ED�ÃÓ�¶.µ�D�w¯�ÃÓ³X´ ± ¯�¬�ÁXµ¯¸ÇHD�(�D��¶.º�¬X²�º�²{ï(³X² ± Ç�º6´ ± ¯�¬�ÁXµ(¯$ÇHD�²X³iµ�D�!»Ê¯�µ�D�°eÚ
Á0ÃÄ¯Ý·MD9D�eº�¬X²:ÇÈ¯�¬Æ´wµº�ÇÈ´w¯�µÍ4´w¯R(³iµ»Mº�ÇHDÂÇÈ¯�°�ÁÅÃÓº ± ¬.´(,º�¬X²:ÇÈ¯�¬XÇHD�µ¬X"º6É�¯�³i´�´(¿EDá(º6»FD�´¼·y¯�»�´(¿EDáw·$w´LD�°
¯�µKÁÅº6µ´(s¯�»}´(¿EDe(º6»FD�´¼·9ÇÈ¯�¬.´wµ(¯�Ã�w´wµ³ÅÇÈ´(³iµ�D,´(¿Åº6´�º6µ�D"¬i¯�´�»M³X¬ÅÇÈ´ ± ¯�¬ ± ¬iÀ�º6ÁÅÁXµ(¯�ÁXµ ± º6´LD�ÃÄ·�Ë�X>½6º�ÃÓ³Xº6´LD"´(¿ED
¬SD9D�²G»Ê¯�µ�º�¬i¯�¬.·¸° ± ´¼· ± ¬�µ�D�Á�¯�µ(´ ± ¬iÀ\ÇÈ¯�¬XÇHD�µÍ¬X�Ë

HeD�½MD�ÃÄ¯�ÁÅ°�D�¬Æ´ å
æ «�°\ÁÅÃKD�°7D�¬Æ´�wÁGD�Ç ± º�Ã0´wµº ± ¬ ± ¬iÀ�»M¯�µ�²ED�½MD�ÃÄ¯�ÁGD�µ]º�¬X²�²ED�½MD�ÃÄ¯�ÁÅ°7D�¬.´�°�º�¬Xº6ÀMD�µ ± ¬�(º6»FD�´¼·.Ú�À�³ ± ²SD�²á²SD� ± À�¬º�¬Å²p¯�´(¿ED�µ�¬SD�ÇHD�((º6µ(·pE� ± ÃäÃÓ�Ë�º�Á�²Åº6´LD�´(¿ ± ,´wµº ± ¬ ± ¬iÀ9º��D�½MD�¬.´(e¯¸Ç�Ç�³Xµeº�¬Å²:°\¯�µID ± "ÃJD�º6µ¬SD�²y»Mµ(¯�°
D Ð ÁGD�µ ± D�¬XÇHD�Ë Ò µ�D�º6´LD,»FD9D�²iÉÅº�Ç �0¶Åº�LD�((°7D�¬.´�¶Åº�¬X² ± °\ÁXµ(¯P½MD�°7D�¬.´�ÁXµ(¯$ÇHD�(LD��»M¯�µ�´(¿ED,´wµº ± ¬ ± ¬XÀiË

æ Ò µ�D�º6´LD,º�¬X²®°Âº ± ¬Æ´(º ± ¬G´(¿ED�¿Xº Þ º6µ²9ÃÄ¯�ÀiË
æ X w´(º6ÉÅÃ ± (¿ ¾ ¯�µE� ± ¬iÀ\À�µ¯�³iÁÅ
æ HeD� ± À�¬áº6»OD�´â· ± ¬.´w¯"´(¿ED�(·¸w´LD�°í³Å ± ¬iÀ,(·¸w´LD�°í¿Åº Þ º6µ²X]º�¬X²�(º6»OD�´â·�ÇÈ¯�¬X(´wµº ± ¬.´(�Ë}«â´LD�µÍº6´LD�º�¬X²áµ�D é ¬ED
´(¿SD]²ED� ± À�¬4º�¬Å²,´(¿ED�(º6»FD�´¼·"ÇÈ¯�¬Xw´wµº ± ¬.´(�º�è´(¿ED]²SD� ± À�¬4ÁXµ(¯$ÇHD�(kÁÅµ(¯¸ÇHD9D�²Å�Ë[X ¬X(³iµID>´(¿ED�w·¸(´LD�°t²SD� ± À�¬
± ¬XÇ�ÃÓ³X²ED��ÇÈ¯�¬X ± ²ED�µº6´ ± ¯�¬®¯�»è¿i¯ ¾ ´w¯�µID�²X³XÇHD�¿¸³X°�º�¬�D�µ(µ(¯�µÝË
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æ H�¯$Ç�³X°7D�¬.´ ¯�ÁGD�µº6´ ± ¯�¬Xº�ÃXº�((³Å°\ÁX´ ± ¯�¬X�¶Æ(º6»FD�´¼·ÂÇÈ¯�¬X(´wµº ± ¬.´(�¶.(º6»FD�´¼·.Ú�µ�D�ÃÓº6´LD�²�²ED� ± À�¬�»FD�º6´(³iµ�D��¶.¯�ÁGD�µº6´�Ú
± ¬iÀGº�((³X°\ÁÅ´ ± ¯�¬X�¶Ñ(º6»FD�´¼·.Ú�µ�D�ÃÓº6´LD�²:¯�ÁGD�µº6´ ± ¯�¬Xº�Ã}Ã ± ° ± ´(º6´ ± ¯�¬Å�¶�´wµº ± ¬ ± ¬XÀáº�¬X²R¯�ÁGD�µº6´ ± ¬iÀ ± ¬Xw´wµÍ³XÇÈ´ ± ¯�¬X�¶
º�³Å² ± ´(�º�¬X²yÁND�µ»Ê¯�µ°Âº�¬XÇHD�º�(LD�(°7D�¬Æ´,µ�D Ü ³ ± µ�D�°7D�¬.´(�¶k¯�ÁGD�µº6´ ± ¯�¬Xº�Ã�ÁXµ(¯$ÇHD�²X³iµ�D��¶kº�¬X²pº6»OD�´â·~½MD�µ ±êé Ú
Ç�º6´ ± ¯�¬9º�¬X²�º�¬Xº�ÃÄ·$ ± �µ�D�(³ÅÃÄ´(�ËoH�¯$Ç�³X°7D�¬.´sÉ�¯�´(¿ ¾ ¿Xº6´�º�¬X² ¾ ¿.·�¶ ± ¬XÇ�Ãä³X² ± ¬iÀ4´wµº�Ç ± ¬iÀÂÉND�´ ¾ D9D�¬~(º6»FD�´¼·
ÇÈ¯�¬Åw´wµº ± ¬.´(sº�¬X²�´(¿SD,²ED� ± À�¬�»FD�º6´(³iµ�D�s´w¯�D�¬i»M¯�µÇHD�´(¿ED�°®Ë

æ ÖTD�µ(»M¯�µ° ¿ ± À�¿$Ú Ü ³Xº�Ã ± ´â·pº�¬X² ÇÈ¯�°\ÁÅµ�D�¿ED�¬X ± ½MD�¿Åº Þ º6µ² º�¬Xº�ÃÄ·$LD�e´w¯yÉGDGº�½6º ± ÃÓº6É0ÃJD®º�¬X²H³X(º6É0ÃJD ¾ ¿ED�¬
º6»OD�´â·ÆÚ�µ�D�Ãäº6´LD�²9²ED�Ç ±  ± ¯�¬X�¬ED9D�²�´w¯\ÉGD�°Âº�²ED�¶Xw´(º6µ(´ ± ¬XÀ ¾�± ´(¿�D�º6µÃÄ·�²SD�Ç ±  ± ¯�¬$Ú¼°ÂºN� ± ¬XÀ4º�¬X²GÇÈ¯�¬.´ ± ¬¸³ ± ¬iÀ
´(¿Xµ(¯�³iÀ�¿f´(¿EDGw·$w´LD�°GÅØ\Ã ± »OD�Ë¸X ¬X(³iµID�´(¿Xº6´e´(¿ED®¿Åº Þ º6µ²Hº�¬Xº�ÃÄ·$ ± 4µ�D�(³XÃÓ´("º6µID®ÇÈ¯�°�°4³Å¬ ± Ç�º6´LD�² ± ¬fº
´ ± °7D�ÃÄ·y°�º�¬X¬SD�µ"´w¯R´(¿i¯��D ¾ ¿i¯�¬ED9D�²ë´(¿ED�°®ËfX!w´(º6ÉÅÃ ± (¿pº~ÇÈ¯�°�°"³X¬ ± Ç�º6´ ± ¯�¬ë(´wµ³XÇÈ´(³iµ�Dá´(¿Xº6´\º�ÃÓÃÄ¯ ¾ 
ÇÈ¯�°Â°4³X¬ ± Ç�º6´ ± ¯�¬H²i¯ ¾ ¬ ¾ º6µ²Z¶]³iÁ ¾ º6µ²Ñ¶!º�¬X²f ± ²ED ¾ º�·$eI ± Ë�D�ËÄ¶]º�°\¯�¬iÀ7´(¿i¯��DGÉÅ³ ± ÃÓ² ± ¬iÀ®(³iÉ0w·¸(´LD�°� J Ë
X ¬X(³iµID!´(¿Xº6´}¿Xº Þ º6µ²eº�¬Xº�ÃÓ·¸LD��º6µ�D�³iÁZ²Xº6´LD�²"º��´(¿ED�²ED� ± À�¬�D�½�¯�ÃÄ½MD�>º�¬Å²,´LD�w´�D Ð ÁGD�µ ± D�¬XÇHD ± �º�Ç Ü ³ ± µ�D�²ZË

æ Ìvµº ± ¬�D�¬XÀ ± ¬ED9D�µ�º�¬Å²G°�º�¬Xº6ÀMD�µ�´w¯�³XLD3´(¿ED3µ�D�³XÃÄ´(�¯�»�¿Xº Þ º6µ²®º�¬Xº�ÃÓ·¸LD� ± ¬�´(¿ED ± µ�²ED�Ç ±  ± ¯�¬�°�ºN� ± ¬iÀiË
æ ð~º ± ¬.´(º ± ¬®º�¬X²9³XLD�¿Xº Þ º6µ²9ÃÄ¯�À�sº�¬X²G¿Åº Þ º6µ²9º�¬Xº�ÃÓ·¸LD�sº�
D Ð ÁGD�µ ± D�¬XÇHD ± �º�Ç Ü ³ ± µ�D�²ZË
æ ¹ º6´(¿ED�µ�ÃKD�(w¯�¬X�ÃKD�º6µ¬ED�² ± ¬�¯�ÁGD�µº6´ ± ¯�¬X?I ± ¬XÇ�Ãä³X² ± ¬iÀeº�Ç�Ç ± ²ED�¬.´�º�¬Å² ± ¬XÇ ± ²SD�¬Æ´�µ�D�Á�¯�µ(´( J º�¬X²®³XLD,´(¿ED�°
´w¯ ± °�ÁXµ(¯Ý½MD~´(¿EDR²ED�½MD�ÃÄ¯�ÁÅ°�D�¬Æ´áÁXµ(¯$ÇHD�(LD��ËZº�LD~¯�ÁND�µÍº6´ ± ¬iÀ�D Ð ÁGD�µ ± D�¬ÅÇHD9´w¯ ± ²ED�¬.´ ± »M·:Îàº ¾  ± ¬O´(¿ED
²SD�½MD�ÃÄ¯�ÁÅ°7D�¬.´s(º6»FD�´¼·®ÇÈ¯�¬.´wµ(¯�ÃÓ�º�¬Å² ± °\ÁÅÃKD�°7D�¬Æ´ ± °�ÁXµ(¯Ý½MD�°�D�¬Æ´(�Ë

D�ÁGD�µº6´ ± ¯�¬X å
æ HeD�½MD�ÃÄ¯�ÁáwÁGD�Ç ± º�Ã$´wµº ± ¬ ± ¬iÀK»Ê¯�µ}¯�ÁGD�µº6´w¯�µÍ!º�¬X²e¯�ÁGD�µº6´ ± ¯�¬Å>°�º�¬Xº6ÀMD�°7D�¬.´>´w¯,ÇÈµID�º6´LD�¬ED9D�²ED�²Âd� ± ÃÓÃÓ�º�¬X²
³XÁ�²Åº6´LD4´(¿ ± s´wµº ± ¬ ± ¬iÀáº��D�½MD�¬.´(3¯$Ç�Ç�³iµ3º�¬X²R°\¯�µ�D ± �ÃJD�º6µ¬ED�²~»Mµ(¯�°ÚD Ð ÁGD�µ ± D�¬XÇHD�Ë Ò µ�D�º6´LDe»OD9D�²XÉÅº�ÇE�à¶
º�LD�((°7D�¬.´�¶�º�¬X² ± °\ÁXµ¯Ý½MD�°7D�¬.´3ÁXµ(¯$ÇHD�(LD�3»M¯�µ�´(¿ ± K´wµº ± ¬ ± ¬XÀiË"Ìvµº ± ¬¤D�°\Á0ÃÄ¯Ý·MD9D�,´w¯®ÁGD�µ(»Ê¯�µÍ°©´(¿ED ± µ
ïw¯�ÉÅG(º6»FD�ÃÄ·�¶K³X¬X²ED�µÍw´(º�¬X²OÁXµ(¯�ÁGD�µá³ÅLDR¯�»4(º6»FD�´¼·±D Ü ³ ± ÁÅ°7D�¬.´�¶sº�¬X²qµID�wÁ�¯�¬X²Oº6ÁÅÁXµ(¯�ÁXµ ± º6´LD�ÃÄ· ± ¬qº�¬
D�°�D�µ(ÀMD�¬XÇÈ·�Ë

æ X w´(º6ÉÅÃ ± (¿ ¾ ¯�µE� ± ¬iÀ\À�µ¯�³iÁÅ�Ë
æ ð~º ± ¬.´(º ± ¬"º�¬X²4³ÅLD ¿Xº Þ º6µÍ²"ÃÓ¯�À�vº�¬X²"¿Xº Þ º6µ²"º�¬Xº�ÃÄ·$LD��²X³iµ ± ¬iÀ�¯�ÁGD�µº6´ ± ¯�¬Xèº�YD Ð ÁGD�µ ± D�¬ÅÇHD ± èº�Ç Ü ³ ± µ�D�²ZË
æ X ¬X(³iµID]º�ÃÓÃÉD�°7D�µ(ÀMD�¬ÅÇÈ·�D Ü ³ ± ÁÅ°�D�¬Æ´�º�¬X²e(º6»FD�´¼·e²ED�½ ± ÇHD�}º6µ�D�¯�ÁND�µÍº6ÉÅÃJD�º6´>º�ÃÓÃÆ´ ± °7D�}²X³iµ ± ¬iÀs¿Xº Þ º6µ²X¯�³X
¯�ÁGD�µº6´ ± ¯�¬X�Ë�c�D�»M¯�µ�D"º6»OD�´â·ÆÚ¼ÇÈµ ± ´ ± Ç�º�ÃÛ¶Z¬i¯�¬$Ú�µ(¯�³X´ ± ¬ED�¶ÅÁ�¯�´LD�¬.´ ± º�ÃÓÃÄ·G¿Xº Þ º6µÍ²i¯�³X�¯�ÁND�µÍº6´ ± ¯�¬Xsº6µID"w´(º6µ´LD�²Z¶
± ¬XwÁGD�ÇÈ´�º�ÃÓÃÑ(º6»FD�´¼·�D Ü ³ ± ÁÅ°7D�¬.´�´w¯�D�¬X³iµ�D ± ´ ± �¯�ÁGD�µº6´ ± ¯�¬Xº�ÃÛ¶ ± ¬XÇ�ÃÓ³Å² ± ¬iÀ4´(¿ED�´LD�w´ ± ¬XÀ\¯�»�º�Ãäº6µ°��Ë

æ ÖTD�µ(»M¯�µ°©º�¬ ± ¬$Ú¼²ED�ÁÅ´(¿ ± ¬.½MD�w´ ± À�º6´ ± ¯�¬�¯�» º�¬Æ·~¿Xº Þ º6µ²i¯�³XKÇÈ¯�¬X² ± ´ ± ¯�¬êIFD�Ë ÀiËÄ¶v(³XÇ¿Rº� ¾ º6´LD�µ ± ¬�ºá´(º�¬��
´(¿Åº6´ ¾s± ÃäÃZÇÈ¯�¬Æ´(º ± ¬~Ç¿SD�° ± Ç�º�ÃÓs´(¿Xº6´sµ�D�º�ÇÈ´�´w¯ ¾ º6´LD�µ J ²ED�´LD�ÇÈ´LD�²ZË�HeD�´LD�µ° ± ¬SD ¾ ¿.· ± ´�¯$Ç�Ç�³iµ(µ�D�²GÉGD�»M¯�µ�D
º�¬.·�Á�¯�´LD�¬Æ´ ± º�ÃäÃÄ·�²Xº�¬XÀMD�µ(¯�³X�¯�ÁGD�µº6´ ± ¯�¬Å�º6µ�D,w´(º6µ´LD�²G¯�µsµ�D�(´(º6µ(´LD�²ZË

æ «�¬.½MD�w´ ± À�º6´LD\¿Xº Þ º6µ²i¯�³ÅsÇÈ¯�¬X² ± ´ ± ¯�¬X�¯�µ�D�½MD�¬Æ´(3º�¬Å²®ÁXµ(¯P½ ± ²ED�´(¿ED4´wµº ± ¬ ± ¬XÀ\´w¯�²i¯�´(¿ ±  ± ¬Æ½MD�w´ ± À�º6´ ± ¯�¬ZË
X!½{º�Ãä³Xº6´LD,º�ÃÓÃ�¯�ÁGD�µº6´ ± ¯�¬Åº�ÃÑº�¬i¯�°�º�Ã ± D��»Ê¯�µ�´(¿SD ± µ�Á�¯�´LD�¬Æ´ ± º�ÃZ´w¯ÂÇÈ¯�¬.´wµ ± ÉÅ³i´LD3´w¯�¿Xº Þ º6µ²X�Ë

æ Ò µ�D�º6´LD,°�º�¬Xº6ÀMD�°�D�¬Æ´�¯�»�ÇÍ¿Xº�¬iÀMD�ÁÅµ(¯¸ÇHD�²Å³iµ�D��º�¬X²�D�¬Å(³iµ�D3´(¿ED�·�º6µ�D�ÉGD ± ¬XÀ"»M¯�ÃÓÃÄ¯ ¾ D�²ÑË
æ ÖTD�µ(»M¯�µ°S¿Xº Þ º6µ²®º�¬Xº�ÃÓ·¸LD��¯�¬®º�ÃÓÃ�ÁXµ(¯�Á�¯�LD�²GÇÍ¿Xº�¬iÀMD��Ë
æ Ï�ÁXÁXµ¯Ý½MD,º�ÃÓÃZÇÍ¿Xº�¬iÀMD��µ�D�ÃÓº6´LD�²G´w¯�(º6»OD�´â·ÆÚ¼ÇÈµ ± ´ ± Ç�º�ÃÑ¯�ÁGD�µº6´ ± ¯�¬X�Ë
æ ÖTD�µ(»M¯�µ° (º6»FD�´¼·pº�³Å² ± ´(�¶èÁGD�µ(»Ê¯�µÍ°�º�¬XÇHD�º�LD�((°7D�¬.´(�¶>º�¬X² ± ¬X(ÁND�ÇÈ´ ± ¯�¬X�³X ± ¬iÀ®´(¿EDá¿Xº Þ º6µ²ëº�¬Xº�ÃÄ·$ ± 
µID�(³XÃÄ´(4º�,´(¿ED�ÁXµ�D�ÇÈ¯�¬X² ± ´ ± ¯�¬X3»M¯�µ"¯�ÁND�µÍº6´ ± ¯�¬X,º�¬Å²:°�º ± ¬Æ´LD�¬Xº�¬ÅÇHD�Ë Ò ¯�ÃÓÃJD�ÇÈ´4²Xº6´(º9´w¯�D�¬X(³Xµ�DÂ(º6»FD�´¼·
Á�¯�Ã ± Ç ± D��º�¬X²7ÁÅµ(¯¸ÇHD�²Å³iµ�D�,º6µID�ÉGD ± ¬iÀG»M¯�ÃÓÃÄ¯ ¾ D�²pº�¬Å²y´(¿Xº6´�D�²X³XÇ�º6´ ± ¯�¬:º�¬X²y´wµº ± ¬ ± ¬iÀ®º6É�¯�³i´,º6»OD�´â· ± 
D A D�ÇÈ´ ± ½MD�Ë�X!w´(º6É0Ã ± (¿á»FD9D�²iÉÅº�ÇE�GÇÍ¿Xº�¬X¬ED�ÃÓ�»Ê¯�µsÃKD�º�² ± ¬iÀ ± ¬X² ± Ç�º6´w¯�µ�¯�» ± ¬XÇÈµ�D�º� ± ¬iÀeµ ± d�àË

æ º�LD�´(¿EDÂ¿Xº Þ º6µ²pº�¬Xº�ÃÄ·$ ± �º�¬X²p²i¯¸Ç�³Å°7D�¬Æ´(º6´ ± ¯�¬pÇÈµ�D�º6´LD�²ë²X³iµ ± ¬iÀá²SD�½MD�ÃÄ¯�ÁÅ°7D�¬.´,º�¬X²pÁÅº�(LD�²7´w¯�¯�ÁiÚ
D�µÍº6´ ± ¯�¬Xe´w¯ ± ²ED�¬.´ ± »M·yÃJD�º�² ± ¬iÀ ± ¬X² ± Ç�º6´w¯�µ4¯�»�° ± À�µÍº6´ ± ¯�¬p´w¯ ¾ º6µÍ² w´(º6´LD�\¯�»�¿ ± À�¿ED�µ"µ ± d�àË³X!w´(º6É0Ã ± (¿
»FD9D�²iÉÅº�Ç �GÇ¿Xº�¬X¬SD�ÃÓ�´w¯Â²ED�´LD�ÇÈ´�´(¿ED,ÃJD�º�² ± ¬iÀ ± ¬X² ± Ç�º6´w¯�µ�º�¬X²�µ�D�wÁ�¯�¬X²Gº6ÁÅÁXµ(¯�ÁXµ ± º6´LD�ÃÄ·�Ë

æ X w´(º6ÉÅÃ ± (¿�ÇÈ¯�°�°4³Å¬ ± Ç�º6´ ± ¯�¬®ÇÍ¿Xº�¬X¬ED�Ãä�»Êµ(¯�°C¯�ÁGD�µº6´ ± ¯�¬X�´w¯�²ED�½MD�ÃÄ¯�Á0°7D�¬Æ´s´w¯\ÁÅº�(�ÉÅº�Ç � ± ¬i»M¯�µ°�º6´ ± ¯�¬
º6É�¯�³i´�¯�ÁGD�µº6´ ± ¯�¬Xº�ÃÛD Ð ÁND�µ ± D�¬XÇHD�Ë

æ P D�Á�¯�µ(´áº�¬Å²F´(¿i¯�µ¯�³iÀ�¿XÃÄ· ± ¬.½MD�w´ ± À�º6´LD7º�¬.· ¯�ÁGD�µº6´ ± ¯�¬Xº�Ã�ÇÈ¯�¬X² ± ´ ± ¯�¬X�»M¯�³X¬X²F´w¯°D Ð$± (´Â´(¿Xº6´ ± ¬.½�¯�ÃÄ½MD
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¿Åº Þ º6µ²X�º�¬X²®µ�D�Á�¯�µ(´�´w¯Â°�º�¬Xº6ÀMD�°�D�¬Æ´�Ë
æ ÖTD�µ(»M¯�µ° ± ¬$Ú¼²ED�ÁX´(¿ ± ¬XÇ ± ²ED�¬.´�º�¬X² º�Ç�Ç ± ²ED�¬Æ´ ± ¬.½MD�w´ ± À�º6´ ± ¯�¬X�¶ ± ¬XÇ�ÃÓ³X² ± ¬iÀ~º�ÃäÃ�w·$w´LD�° ± ÇG»hº�ÇÈ´w¯�µ�Ë�Ï��Ú
 ± À�¬ëµ�D�wÁ�¯�¬X ± É ± Ã ± ´â·�»M¯�µ ± °\ÁÅÃJD�°�D�¬Æ´ ± ¬XÀ�º�ÃÓÃ]µ�D�ÇÈ¯�°�°�D�¬X²Xº6´ ± ¯�¬X�ËyÙi¯�ÃÓÃÄ¯ ¾ ³iÁf´w¯y²ED�´LD�µ° ± ¬ED ¾ ¿ED�´(¿ED�µ
µID�ÇÈ¯�°�°7D�¬X²Xº6´ ± ¯�¬X ¾ D�µ�D�»h³XÃÓÃÄ· ± °\ÁÅÃJD�°7D�¬.´LD�²Gº�¬X²�D A D�ÇÈ´ ± ½MD�Ë

æ ÖTD�µ(»M¯�µ° ± ¬X²ED�ÁGD�¬X²ED�¬.´�Ç¿ED�Ç �¸k¯�»$º6»OD�´â·ÆÚ¼ÇÈµ ± ´ ± Ç�º�ÃÆº�ÇÈ´ ± ½ ± ´ ± D�Ñ´w¯zD�¬X(³iµID}´(¿ED�·�¿Åº�½MD!ÉGD9D�¬3²i¯�¬SD}ÁXµ(¯�ÁGD�µÃÄ·�Ë
æ Ö!µ ± ¯�µ ± ´ ±ÄÞ D3°�º ± ¬.´LD�¬Xº�¬XÇHD�»M¯�µ ± ²ED�¬.´ ±êé D�²�(º6»FD�´¼·.Ú¼ÇÈµ ± ´ ± Ç�º�Ã ± ´LD�°��ËoX!¬i»M¯�µÇHD�°�º ± ¬Æ´LD�¬Xº�¬ÅÇHD,(Ç¿SD�²X³XÃJD��Ë
æ Ò µ�D�º6´LD4º�¬X²¨D�¬i»Ê¯�µÍÇHD�Á�¯�Ã ± Ç ± D��º6É�¯�³i´s² ± (º6ÉÅÃ ± ¬XÀ"(º6»FD�´¼·.Ú¼ÇÈµ ± ´ ± Ç�º�ÃpD Ü ³ ± ÁÅ°7D�¬.´�º�¬X²9°ÂºN� ± ¬XÀ�Ç¿Xº�¬iÀMD�s´w¯´(¿SD�ÁÅ¿.·¸ ± Ç�º�ÃZw·¸(´LD�°GË
æ Ò µ�D�º6´LD3º�¬X²AD Ð D�Ç�³i´LD3wÁGD�Ç ± º�ÃÅÁXµ(¯$ÇHD�²X³iµ�D� »Ê¯�µ]´(¿EDKw´(º6µ(´(³iÁ�¯�»Ñ¯�ÁGD�µº6´ ± ¯�¬X ± ¬Âº4ÁXµ�D�½ ± ¯�³X(ÃÄ·\(¿¸³i´(²i¯ ¾ ¬³Å¬ ± ´�¯�µ�º6»M´LD�µs°�º ± ¬.´LD�¬Xº�¬XÇHD4º�ÇÈ´ ± ½ ± ´ ± D��Ë
æ «�¬.½MD�w´ ± À�º6´LD4º�¬Å²Gµ�D�²X³XÇHD3´(¿SD�»ÊµID Ü ³ED�¬ÅÇÈ·�¯�»�wÁÅ³iµ ± ¯�³X�º�ÃÓº6µ°��Ë
æ Ò ÃJD�º6µÃÄ·R°�º6µE�y°�º�ÃÓ»M³X¬ÅÇÈ´ ± ¯�¬ ± ¬iÀGº�ÃÓº6µÍ°�,º�¬X²pÀ�º�³iÀMD��ËG«�¬yÀMD�¬ED�µÍº�ÃÛ¶YD�(´(º6ÉÅÃ ± (¿yÁXµ(¯$ÇHD�²X³iµ�D�,»Ê¯�µ"ÇÈ¯�°eÚ°"³X¬ ± Ç�º6´ ± ¬iÀ ± ¬i»M¯�µ°�º6´ ± ¯�¬�º6É�¯�³i´�º�ÃÓÃZÇ�³iµµ�D�¬Æ´�°�º�ÃÓ»M³X¬ÅÇÈ´ ± ¯�¬ ± ¬iÀ�D Ü ³ ± ÁÅ°7D�¬.´�´w¯�¯�ÁGD�µº6´w¯�µ�º�¬X²�D�¬Å(³iµ�D
´(¿SD�·�º6µID�ÉGD ± ¬iÀe»Ê¯�ÃäÃÄ¯ ¾ D�²ZË&X!Ã ± ° ± ¬Xº6´LDKº�ÃÓÃZÉ0º6µ(µ ± D�µ]´w¯�µID�Áà¯�µ´ ± ¬iÀ\°�º�ÃÄ»h³X¬XÇÈ´ ± ¯�¬ ± ¬iÀ�D Ü ³ ± ÁÅ°7D�¬.´�Ë

æ HeD é ¬SD�º�¬X²�ÇÈ¯�°�°4³Å¬ ± Ç�º6´LD�º6»OD�¯�ÁGD�µº6´ ± ¬iÀ,Ã ± ° ± ´(�»Ê¯�µ]º�ÃÓÃX(º6»FD�´¼·.Ú¼ÇÈµ ± ´ ± Ç�º�Ã¡D Ü ³ ± ÁÅ°�D�¬Æ´!º�¬Å²�º�ÃÓº6µ°'ÁXµ(¯6Ú
ÇHD�²Å³iµ�D��Ë&X ¬X(³iµ�Ds´(¿Xº6´ ¯�ÁGD�µº6´w¯�µÍ º6µ�DKº ¾ º6µ�DK¯�»Z´(¿ED�LDKÃ ± ° ± ´(�ËvÏ�((³Xµ�Ds´(¿Xº6´]¯�ÁGD�µº6´w¯�µ�º6µ�D�µ�D ¾ º6µÍ²ED�²
»M¯�µá»Ê¯�ÃÓÃÓ¯ ¾s± ¬XÀy´(¿ED�Ã ± ° ± ´(�º�¬Å²!D�°7D�µ(ÀMD�¬ÅÇÈ· ÁXµ(¯$ÇHD�²X³iµ�D��¶�D�½MD�¬ ¾ ¿ED�¬ ± ´�´(³Xµ¬X�¯�³X´�¬i¯´D�°7D�µ(ÀMD�¬XÇÈ·
D Ði± w´LD�²ÑË!Ö>µ(¯P½ ± ²EDK»Ê¯�µ�´(³Å¬ ± ¬iÀ"´(¿ED�¯�ÁGD�µº6´ ± ¬XÀeÃ ± ° ± ´(�º�¬X²Gº�ÃÓº6µÍ°CÁXµ(¯$ÇHD�²X³iµ�D��¯P½MD�µ�´ ± °�DKº��µ�D Ü ³ ± µ�D�²ZË

æ X ¬X(³iµIDK(ÁÅº6µ�D�(º6»FD�´¼·.Ú¼ÇÈµ ± ´ ± Ç�º�Ã ± ´LD�°��º6µID ± ¬Gw´w¯$ÇE��¯�µ�Ç�º�¬®ÉND�º�Ç Ü ³ ± µID�² Ü ³ ± ÇE�$ÃÄ·�Ë
æ X w´(º6ÉÅÃ ± (¿GÇÈ¯�°�°"³X¬ ± Ç�º6´ ± ¯�¬9Ç¿Xº�¬X¬SD�ÃÓ�´w¯ÂÁ0ÃÓº�¬Æ´�°Âº�¬Xº6ÀMD�°7D�¬.´�º6É�¯�³i´sº�ÃÓÃpD�½MD�¬Æ´(�º�¬X²®º�ÇÈ´ ± ½ ± ´ ± D��´(¿Xº6´
º6µID,(º6»FD�´¼·.Ú�µ�D�ÃÓº6´LD�²ZË�X!¬X³iµ�D3°�º�¬Xº6ÀMD�°7D�¬.´�¿Åº��´(¿ED ± ¬X»Ê¯�µ°Âº6´ ± ¯�¬Gº�¬X²Gµ ± d��º ¾ º6µ�D�¬SD�(s´(¿SD�·�¬SD9D�²G´w¯
°ÂºN�MD4(º6»FD�²ED�Ç ±  ± ¯�¬X�º6É�¯�³i´�¯�ÁGD�µº6´ ± ¯�¬X�Ë

æ X ¬X(³iµID
D�°7D�µ(ÀMD�¬XÇÈ·�D Ü ³ ± Á0°7D�¬Æ´>º�¬Å²�µ�D�wÁ�¯�¬X�D ± !ºÝ½{º ± Ãäº6ÉÅÃJD�º�¬X²Â¯�ÁND�µÍº6ÉÅÃJD�´w¯4´wµ�D�º6´ ± ¬6ïw³iµID�² ¾ ¯�µE�MD�µÍ�Ë
æ X w´(º6ÉÅÃ ± (¿RÇÈ¯�°�°4³Å¬ ± Ç�º6´ ± ¯�¬7ÇÍ¿Xº�¬X¬ED�ÃÓK´w¯9´(¿ED�ÇÈ¯�°�°"³X¬ ± ´â·�´w¯GÁXµ¯Ý½ ± ²ED ± ¬i»M¯�µ°�º6´ ± ¯�¬7º6É�¯�³i´3¿Xº Þ º6µÍ²X
º�¬Å²®¬ED�ÇHD�((º6µ·�ÇÈ¯�¬.´ ± ¬iÀMD�¬ÅÇÈ·�º�ÇÈ´ ± ¯�¬X�º�¬X²�D�°�D�µ(ÀMD�¬XÇÈ·�µ�D�wÁ�¯�¬XLD3µID Ü ³ ± µ�D�°7D�¬.´(�Ë

¡�¤�£~¢�£�Ü ¬Soªãé�¨,Ó�ª�Ð\ßtá×©&Ó
Ô	Ò½Õ�¨2ÐgÏ�Ô�©�é{ß&¯·ÐKª�Õ
Ì�¿ED�º6»OD�´â· ± ¬i»Ê¯�µÍ°�º6´ ± ¯�¬7w·$w´LD�° ± 3º®ÇÈµ ± ´ ± Ç�º�Ã}ÇÈ¯�°�Áà¯�¬SD�¬Æ´ ± ¬7°�º�¬Xº6À ± ¬iÀ®º6»OD�´â·�ËÂ«�´,º�ÇÈ´(,º�4ºGw¯�³iµÇHD�¯�»
± ¬i»M¯�µ°�º6´ ± ¯�¬�º6É�¯�³i´K´(¿ED\w´(º6´LD\¯�»](º6»OD�´â· ± ¬9´(¿ED\ÇÈ¯�¬.´wµ(¯�ÃÓÃJD�²7(·¸w´LD�°B(¯á´(¿Åº6´KÇÈ¯�¬.´wµ(¯�ÃÓÃKD�µ�Å�ÁXµ(¯$ÇHD�(K°\¯$²ED�ÃÓ
Ç�º�¬7ÉGDV�MD�ÁX´�º�Ç�Ç�³iµº6´LDÂº�¬Å²7ÇÈ¯.¯�µ² ± ¬Xº6´LD�²Z¶Zµ�D�³XÃÄ´ ± ¬iÀ ± ¬~ÉGD�´w´LD�µ,²ED�Ç ±  ± ¯�¬~°ÂºN� ± ¬XÀiË8c�D�Ç�º�³XLD ± ´ ± ¬�D�(�D�¬XÇHD
º�ÇÈ´(,º�4ºG(¿Xº6µ�D�²yÁXµ(¯$ÇHD�(3°\¯$²ED�Ã�¯�µ,º®w¯�³XµÇHD\»Ê¯�µ4³iÁZ²Xº6´ ± ¬iÀ ± ¬X² ± ½ ± ²Å³Xº�ÃÑÁXµ¯¸ÇHD�(,°\¯¸²SD�ÃÓ�¶Ñº�Ç�Ç�³iµº6´LDáº�¬X²
´ ± °7D�ÃÓ·Â»FD9D�²iÉÅº�ÇE�®º�¬Å²G²Xº6´(º�º6µ�D ± °\Á�¯�µ(´(º�¬Æ´�Ë

Õ D�´w´ ± ¬iÀÂ³iÁ9º�ÃÄ¯�¬iÀ6Ú�´LD�µ° ± ¬i»M¯�µ°�º6´ ± ¯�¬9w·¸(´LD�°¹Ç�º�¬�ÉND4ÇÈ¯�w´(ÃÄ·Gº�¬X²®´ ± °7D,ÇÈ¯�¬X(³Å° ± ¬iÀi¶iÉÅ³X´�´(¿ED,(ºÝ½ ± ¬iÀ�
± ¬H´LD�µÍ°�\¯�»3ÃÄ¯�(LD�ÂÁXµ�D�½MD�¬.´LD�² ¾s± ÃÓÃ�°\¯�µ�D®´(¿Xº�¬O°�ºN�MD�³XÁ »Ê¯�µÂ´(¿ED¨D A ¯�µ(´�Ë�Ï�Âº�¬�D Ð º�°�ÁÅÃJD�¶�ºfFpD�((¯�¬X
FpD�º6µÍ¬ED�²G«�¬i»Ê¯�µÍ°�º6´ ± ¯�¬ Õ ·$w´LD�° ¾ º�sÇÈµID�º6´LD�²9º6´�c]¯5D ± ¬iÀ�»M¯�µsÇÈ¯�°�°7D�µÍÇ ± º�Ã¸ïLD�´�´wµº�¬XwÁ�¯�µ(´�(´wµ³XÇÈ´(³iµº�ÃZ²SD� ± À�¬
º�¬X²~º�¬Xº�ÃÄ·$ ± �Ë�Ì�¿ED"´ ± °7D4ÇÈ¯�¬Åw´(º�¬Æ´(3º6µID"ÃÓº6µÀMD ± ¬9´(¿ ±  ± ¬X²X³Åw´wµ(·�¶XÉÅ³X´s´(¿ED�· é ¬Xº�ÃÓÃÄ· ¾ D�µ�D"º6É0ÃJD,´w¯á½{º�Ã ± ²Xº6´LD
´(¿ED3w·$w´LD�°Cº6»Ê´LD�µ�³Å ± ¬iÀ ± ´ ± ¬Â´(¿SDK²SD� ± À�¬�¯�»k´(¿ED ô   ô º�¬X² ô T ô � õ�ò ��Ë>Ï[´LD�¬X»Ê¯�ÃÓ²áµ�D�²Å³XÇÈ´ ± ¯�¬ ± ¬�°�º ± ¬.´LD�¬Xº�¬XÇHD
ÇÈ¯�w´(�²Å³EDK´w¯�ÇÈ¯�µ(µ(¯� ± ¯�¬Gº�¬Å²�»Mº6´ ± À�³SD ¾ D�µ�D3º6´w´wµ ± ÉÅ³i´LD�²�´w¯\´(¿ED�³X�D�¯�»èµ�D�ÇÈ¯�µ²SD�²GÃJD�(w¯�¬X�ÃJD�º6µÍ¬ED�²�»Êµ¯�°CÁÅº�w´
²ED� ± À�¬X�Ë4Ï�ÃÓÃè´(¿ED\ÁXµ¯�ÉÅÃJD�°�eD Ð ÁND�µ ± D�¬XÇHD�² ± ¬~´(¿ED ± ¬.´wµ(¯$²X³XÇÈ´ ± ¯�¬�¯�»�¬ED ¾ Ç�º6µ(É�¯�¬$Ú é ÉGD�µ3º ± µÇÈµº6»M´�w´wµ³ÅÇÈ´(³iµ�D�
Ã ± �MD�´(¿EDRc!Ú ô6õ�ô (¿X¯ ¾ ¿i¯ ¾ ½6º�ÃÓ³Xº6ÉÅÃJD�(³XÇÍ¿�ÃJD�º6µÍ¬ ± ¬iÀ�»Mµ(¯�°�´(¿ED�ÁÅº�w´ Ç�º�¬áÉGD�º�¬Å²Â´(¿ED�ÁXµ(¯�É0ÃJD�°�>´(¿Åº6´ µ�D�³XÃÄ´(
¾ ¿ED�¬ ± ´�²i¯ÉD�s¬i¯�´zD Ði± w´�Ë

FqD�(w¯�¬X�ÃJD�º6µ¬ED�² ± ¬i»M¯�µ°�º6´ ± ¯�¬®(·¸w´LD�°Â ± ¬®ÀMD�¬ED�µº�Ãèº6µ�D,¯�»M´LD�¬ ± ¬Xº�²ED Ü ³Xº6´LD�´w¯�°7D9D�´s´(¿ED4µ�D Ü ³ ± µ�D�°7D�¬.´(
»M¯�µ ± °\ÁXµ(¯P½ ± ¬iÀ4(º6»FD�´¼·àå ÇÈ¯�ÃäÃJD�ÇÈ´LD�²G²Xº6´(º\°�ºÝ·�ÉGD ± °\ÁXµ(¯�ÁGD�µÃÓ· é ÃÄ´LD�µ�D�²Gº�¬X²á´(¿¸³X ± ¬Xº�Ç�Ç�³iµÍº6´LD�¶X°7D�´(¿i¯$²X�°�º�·
ÉGD�ÃÓº�Ç � ± ¬iÀ�»M¯�µe´(¿ED�º�¬Xº�ÃÄ·$ ± "º�¬X²:³X°�°�º6µ ±ÓÞ º6´ ± ¯�¬p¯�»�Ç�º�³X(º�Ã�²Xº6´(º$¶ ± ¬X»Ê¯�µ°Âº6´ ± ¯�¬p°�ºÝ·:¬i¯�´"ÉGDáºÝ½{º ± ÃÓº6ÉÅÃJD
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´w¯®²ED�Ç ±  ± ¯�¬�°ÂºN�MD�µ ± ¬~º�»Ê¯�µÍ°S´(¿Åº6´ ± K°7D�º�¬ ± ¬iÀ�»h³XÃv´w¯�´(¿ED�°G¶Ñº�¬X²7(³ÅÇ¿RÃÄ¯�¬iÀ6Ú�´LD�µ° ± ¬i»Ê¯�µÍ°�º6´ ± ¯�¬Rw·$w´LD�°
D A ¯�µ(´(�°�ºÝ·á»hº ± Ãà´w¯�(³iµ½ ± ½MD3º6»M´LD�µ�´(¿ED3¯�µ ± À ± ¬Xº�Ã�Ç¿Xº�°�Á ± ¯�¬X�º�¬X² ± ¬ ± ´ ± º6´w¯�µ�°\¯P½MD,¯�¬�´w¯�² ±�A D�µ�D�¬.´�ÁXµ(¯{ïLD�ÇÈ´(
º�¬X²�°�º�¬Xº6ÀMD�°�D�¬Æ´s²X¯ÉD��¬i¯�´�ÁXµ¯Ý½ ± ²ED�´(¿EDKµ�D�w¯�³iµÇHD��º�¬Å²áÃKD�º�²ED�µ(¿ ± Á�´w¯�ÇÈ¯�¬.´ ± ¬¸³EDK´(¿ED2D A ¯�µ(´(�Ë*D�»M´LD�¬Z¶iÃÄ¯�´(
¯�» ± ¬i»M¯�µ°�º6´ ± ¯�¬ ± �ÇÈ¯�ÃäÃJD�ÇÈ´LD�²9º6É�¯�³i´�¯$Ç�Ç�³iÁÅº6´ ± ¯�¬Åº�ÃÑ(º6»FD�´¼·�ÉGD�Ç�º�³XLD ± ´ ± �µ�D Ü ³ ± µ�D�²�»M¯�µ�À�¯Ý½MD�µ¬Å°7D�¬Æ´�µ�D�Á�¯�µ(´(
ÉÅ³i´�ÃKD�(�»Ê¯�µwD�¬iÀ ± ¬ED9D�µ ± ¬iÀ�(º6»FD�´¼·�Ë

Õ D�´w´ ± ¬iÀ4³iÁáº,(º6»FD�´¼· ± ¬i»M¯�µ°�º6´ ± ¯�¬�(·¸w´LD�°�»M¯�µ]º4 ± ¬iÀ�ÃJDsÁXµ(¯{ïLD�ÇÈ´!¯�µ]ÁXµ(¯$²X³XÇÈ´!°�ºÝ·\ÉGDzD�º� ± D�µ�Ë>Ìs¿EDzD A ¯�µ(´
w´(º6µ(´( ± ¬Â´(¿ED3²ED�½MD�ÃÓ¯�ÁÅ°7D�¬.´]ÁÅµ(¯¸ÇHD�]º�¬Å²�´(¿SD�¬ ±  Á0º�(LD�²á¯�¬�»Ê¯�µ�³X�D ± ¬�¯�ÁGD�µº6´ ± ¯�¬X�Ë>Ì�¿ED ± ¬i»M¯�µ°�º6´ ± ¯�¬áº�Ç Ú
Ç�³X°"³XÃÓº6´LD�²\²X³Xµ ± ¬iÀ�´(¿ED�(º6»FD�´¼·.Ú¼²iµ ± ½MD�¬\²ED� ± À�¬"ÁXµ(¯$ÇHD�(�ÁXµ(¯P½ ± ²SD��´(¿ED�ÉÅº�LD�Ã ± ¬SD »M¯�µ}¯�ÁGD�µº6´ ± ¯�¬X�¶�º�!²ED�(ÇÈµ ± ÉGD�²
± ¬ Ò ¿Xº6ÁÅ´LD�µ�> ó Ë�ÙX¯�µ�D Ð º�°�ÁÅÃJD�¶�´(¿ED ± ²SD�¬Æ´ ±êé Ç�º6´ ± ¯�¬"¯�»àÇÈµ ± ´ ± Ç�º�Ã ± ´LD�°� ± ¬"´(¿ED�¿Xº Þ º6µÍ²\º�¬Xº�ÃÄ·$ ± �Ç�º�¬eÉGD�³ÅLD�²\º�
± ¬iÁ0³i´}´w¯4´(¿SD�°�º ± ¬.´LD�¬Xº�¬XÇHD�ÁXµ(¯$ÇHD�(!»Ê¯�µ]ÁXµ ± ¯�µ ± ´ ±ÄÞ º6´ ± ¯�¬ZËèÏ�¬X¯�´(¿ED�µ_D Ð º�°\ÁÅÃKD ± !´(¿ED�³X�Ds¯�»Z´(¿EDKº�((³X°�ÁX´ ± ¯�¬X
³X¬X²SD�µÃÄ· ± ¬iÀá´(¿ED�¿Xº Þ º6µÍ²pº�¬Xº�ÃÄ·$ ± K´w¯�À�³ ± ²EDÂ´(¿EDÂº�³X² ± ´�º�¬X²yÁGD�µ(»M¯�µ°�º�¬XÇHD�º�(LD�((°�D�¬Æ´�ÁÅµ(¯¸ÇHD��Ë�c�³i´4´(¿ED
± ¬i»M¯�µ°�º6´ ± ¯�¬G¬ED9D�²X�´w¯�ÉGD3µ�D�ÇÈ¯�µÍ²ED�²®º�¬X²�D�º� ± ÃÄ·áÃÓ¯¸Ç�º6´LD�²�º�¬X²G³XLD�²GÉ¸·á¯�ÁND�µÍº6´ ± ¯�¬X�ÁGD�µw¯�¬Å¬ED�ÃÛË

«�¬GÀMD�¬ED�µº�Ã�¶i´(¿ED,(º6»FD�´¼· ± ¬X»Ê¯�µ°Âº6´ ± ¯�¬�w·¸(´LD�° ± ¬XÇ�Ãä³X²ED�
æ Ï (º6»FD�´¼·G°�º�¬Åº6ÀMD�°7D�¬Æ´�ÁÅÃÓº�¬fIM»M¯�µsÉ�¯�´(¿G²ED�½MD�ÃÄ¯�Á0°7D�¬Æ´�º�¬X²G¯�ÁGD�µº6´ ± ¯�¬X J î
æ Ìs¿ED�w´(º6´(³Xs¯�»èº�ÃÓÃk(º6»OD�´â·ÆÚ�µID�ÃÓº6´LD�²�º�ÇÈ´ ± ½ ± ´ ± D��î
æ Ìs¿ED4(º6»FD�´¼·~ÇÈ¯�¬Xw´wµº ± ¬Æ´(Kº�¬X²�º�((³X°\ÁÅ´ ± ¯�¬Xs³Å¬X²ED�µÃÄ· ± ¬iÀ\´(¿SD4²ED� ± À�¬Z¶ ± ¬XÇ�ÃÓ³X² ± ¬iÀe¯�ÁND�µÍº6´ ± ¯�¬Xº�ÃkÃ ± ° ± ´(º{Ú´ ± ¯�¬X�Ë
æ Ìs¿ED3µ�D�(³XÃÓ´(�¯�»è´(¿SD�¿Xº Þ º6µ²9º�¬Åº�ÃÄ·¸�D�?Ih¿Xº Þ º6µ²®ÃÓ¯�À� J º�¬X²GÁGD�µ(»M¯�µ°�º�¬ÅÇHDKº�³Å² ± ´(�º�¬X²Gº�LD�((°7D�¬.´(�î
æ Ìvµº�Ç � ± ¬XÀÂº�¬X²®w´(º6´(³Å ± ¬i»M¯�µ°�º6´ ± ¯�¬�¯�¬9º�ÃÓÃ,�¸¬X¯ ¾ ¬®¿Åº Þ º6µ²X�î
æ «�¬XÇ ± ²SD�¬Æ´�º�¬X²9º�Ç�Ç ± ²ED�¬.´ ± ¬.½MD�w´ ± À�º6´ ± ¯�¬GµID�Áà¯�µ´(�º�¬X²GÇÈ¯�µ(µ�D�ÇÈ´ ± ½MD4º�ÇÈ´ ± ¯�¬Xs´(ºN�MD�¬Zî
æ FqD�(w¯�¬XsÃJD�º6µ¬ED�²®º�¬Å²®¿ ± w´w¯�µ ± Ç�º�Ã ± ¬i»M¯�µ°�º6´ ± ¯�¬Zîiº�¬X²
æ Ìvµ�D�¬X²9º�¬Xº�ÃÄ·$ ± �Ë
DK¬SD�¯�»�´(¿ED é µ(´!ÇÈ¯�°\Á�¯�¬ED�¬.´(>¯�»�´(¿ED�º6»OD�´â· ± ¬i»M¯�µ°�º6´ ± ¯�¬\w·$w´LD�°�»Ê¯�µ º�ÁÅº6µ(´ ± Ç�³XÃÓº6µ}ÁXµ(¯{ïLD�ÇÈ´!¯�µ ÁXµ(¯$²X³XÇÈ´

± eº7(º6»FD�´¼·ëÁXµ(¯�À�µº�° Á0ÃÓº�¬ZËpÌ�¿ ± ,Á0ÃÓº�¬f²ED�(ÇÈµ ± ÉGD�4´(¿EDG¯�É$ïLD�ÇÈ´ ± ½MD�\¯�»�´(¿EDGÁXµ(¯�À�µº�° º�¬X²H¿X¯ ¾ ´(¿ED�· ¾s± ÃÓÃ
ÉGD4º�ÇÍ¿ ± D�½MD�²ZË�«�¬~º�²X² ± ´ ± ¯�¬G´w¯�¯�´(¿ED�µ�´(¿ ± ¬iÀ��¶0´(¿ED4Á0ÃÓº�¬®ÁXµ¯Ý½ ± ²ED�sº�ÉÅº�LD�Ã ± ¬ED�´w¯�D�½{º�Ãä³Xº6´LD"ÇÈ¯�°�ÁÅÃ ± º�¬XÇHD"º�¬X²
ÁXµ(¯�À�µID�(�Ëqã�¿ ± ÃJDG´(¿ED®¯�µÀ�º�¬ ±ÄÞ º6´ ± ¯�¬�°�º�· ¿Åº�½MD�ºpÀMD�¬ED�µº�Ã�»Ê¯�µÍ°�º6´Âº�¬X²O²i¯¸Ç�³Å°7D�¬Æ´LD�²�D Ð ÁGD�ÇÈ´(º6´ ± ¯�¬ÅÂ»M¯�µ
(º6»FD�´¼·®°�º�¬Åº6ÀMD�°7D�¬Æ´�ÁÅÃÓº�¬Å�¶$´(¿ ± �´LD�°\Á0ÃÓº6´LD4°�ºÝ·G¬ED9D�²®´w¯�ÉGD�´(º ± ÃÄ¯�µ�D�²G»M¯�µ�wÁGD�Ç ±êé Ç�ÁÅµ(¯{ï�D�ÇÈ´�µ�D Ü ³ ± µ�D�°7D�¬.´(�Ë
Ì�¿ED]ÁÅÃÓº�¬"(¿i¯�³ÅÃÓ² ± ¬ÅÇ�ÃÓ³X²ED>µID�½ ± D ¾ ÁXµ(¯$ÇHD�²X³iµID�k»M¯�µ�´(¿ED�ÁÅÃÓº�¬ ± ´(LD�ÃÄ»Xº� ¾ D�ÃÓÃ.º�}¿X¯ ¾ ´(¿ED]ÁÅÃÓº�¬ ¾s± ÃÓÃÆÉND]³iÁZ²Xº6´LD�²
º�¬X² ± °\ÁXµ(¯P½MD�²�´(¿iµ(¯�³iÀ�¿G»FD9D�²iÉÅº�Ç ��»Êµ(¯�°�D Ð ÁGD�µ ± D�¬ÅÇHD�Ë

Ï�ÃÓÃZ¯�»}´(¿ED ± ¬i»M¯�µ°�º6´ ± ¯�¬ ± ¬G´(¿ED,(º6»FD�´¼· ± ¬i»M¯�µ°�º6´ ± ¯�¬Gw·$w´LD�° ¾s± ÃÓÃàÁXµ¯�ÉÅº6ÉÅÃÄ·�¬i¯�´sÉGD ± ¬®¯�¬ED4²i¯$Ç�³X°7D�¬.´�¶
ÉÅ³i´v´(¿ED�µ�D�(¿i¯�³ÅÃÓ²�ÉGD�º�ÇHD�¬.´wµº�ÃiÃÄ¯$Ç�º6´ ± ¯�¬eÇÈ¯�¬Æ´(º ± ¬ ± ¬iÀ�Áà¯ ± ¬Æ´LD�µv´w¯ ¾ ¿ED�µ�D�º�ÃÓÃ.´(¿ED ± ¬i»M¯�µ°�º6´ ± ¯�¬"Ç�º�¬"ÉND]»M¯�³X¬X²ZË
Ò ¿Xº6ÁÅ´LD�µ�> ó ÇÈ¯�¬Æ´(º ± ¬Å º4Ã ± w´}¯�» ¾ ¿Åº6´ (¿i¯�³ÅÃÓ²\ÉGD ± ¬�º�¬�¯�ÁGD�µº6´ ± ¯�¬X (º6»FD�´¼·Â°�º�¬Åº6ÀMD�°7D�¬Æ´]ÁÅÃÓº�¬ÑËèÌ�¿SDs¯Ý½MD�µÍº�ÃÓÃ
(º6»FD�´¼·®°�º�¬Åº6ÀMD�°7D�¬Æ´sÁÅÃÓº�¬ ¾s± ÃäÃàÇÈ¯�¬.´(º ± ¬� ± ° ± Ãäº6µ ± ¬i»Ê¯�µÍ°�º6´ ± ¯�¬ ¾s± ´(¿Gw¯�°�D,º�²X² ± ´ ± ¯�¬X�»Ê¯�µ�²ED�½MD�ÃÄ¯�ÁÅ°7D�¬.´�Ë
¡�¤�£~¢�£OÝ ¬SÔ�©{ÐgÏ¥©�Î&¨(§�á·Õ�¶oÒ½Ô�â�ª�Õrª�©�Ð�¨(©^«���ª�¨,Ò½©^Ï¥©&®
Ö>µ¯¸ÇHD�(�D�®º�¬X²�w´wµ³ÅÇÈ´(³iµ�D�®¬ED9D�²q´w¯FÉND¤D�w´(º6É0Ã ± (¿ED�²�´w¯Fº�ÃäÃÄ¯ ¾ ÇÈ¯�¬.´ ± ¬¸³Xº�Ã ± °\ÁÅµ(¯Ý½MD�°7D�¬.´®º�¬X²�ÃJD�º6µÍ¬ ± ¬iÀiË
X Ð ÁGD�µ ± °7D�¬.´(º6´ ± ¯�¬ ± !º�¬ ± °\Á�¯�µ(´(º�¬.´>ÁÅº6µ´!¯�»Ñ´(¿ED�ÃJD�º6µ¬ ± ¬iÀ�ÁXµ(¯$ÇHD�(]º�¬X²�´wµ(· ± ¬iÀ,¬ED ¾q± ²ED�º�]º�¬X²Âº6ÁÅÁXµ(¯�º�Ç¿SD�
´w¯ ± °�ÁXµ(¯Ý½ ± ¬iÀ\(º6»FD�´¼·G¬ED9D�²Å�´w¯�ÉGD�º�ÃÓÃÄ¯ ¾ D�²®º�¬Å²�D�½MD�¬¨D�¬XÇÈ¯�³Xµº6ÀMD�²ZË

«�¬�º�²Å² ± ´ ± ¯�¬Z¶¸º�Ç�Ç ± ²ED�¬.´(�º�¬X² ± ¬XÇ ± ²ED�¬.´(!(¿X¯�³XÃÓ²\ÉGDs´wµID�º6´LD�²Gº� ¯�ÁÅÁà¯�µ´(³X¬ ± ´ ± D�>»Ê¯�µ�ÃJD�º6µ¬ ± ¬iÀ,º�¬X² ± ¬.½MD�w´ ± Ú
À�º6´LD�²�´(¿X¯�µ(¯�³iÀ�¿XÃÄ·�¶{º�k²ED�ÇÈµ ± ÉGD�² ± ¬ Ò ¿Xº6ÁX´LD�µ^>K>6Ë[FqD�º6µ¬ ± ¬iÀ ¾s± ÃÓÃ{ÉND ± ¬X¿ ± É ± ´LD�² ± »¸º�´(¿i¯�µ(¯�³iÀ�¿4³X¬X²ED�µÍw´(º�¬X² ± ¬XÀ
¯�»�´(¿ED�w·$w´LD�° ± ÇK»hº�ÇÈ´w¯�µ ± ¬Æ½�¯�ÃÓ½MD�² ± �¬i¯�´�w¯�³iÀ�¿.´�Ë

Õ$± °\ÁÅÃÄ· ± ²SD�¬Æ´ ± »M· ± ¬iÀá´(¿ED�Ç�º�³X(º�Ã}»hº�ÇÈ´w¯�µ ± 3¬i¯�´CD�¬i¯�³iÀ�¿Zå3µID�ÇÈ¯�°�°7D�¬X²Xº6´ ± ¯�¬XK´w¯¨D�Ã ± ° ± ¬Xº6´LDe¯�µ�ÇÈ¯�¬Æ´wµ¯�Ã
´(¿ED�LD�»Mº�ÇÈ´w¯�µÍ"°"³Xw´,ÉND�ÇÈµ�D�º6´LD�²fº�ÃÄ¯�¬iÀ ¾�± ´(¿yÇÈ¯�¬XÇÈµ�D�´LDáÁÅÃÓº�¬Å3»Ê¯�µ ± °\Á0ÃJD�°7D�¬.´ ± ¬iÀ�´(¿EDÂµID�ÇÈ¯�°�°7D�¬X²Xº6´ ± ¯�¬X�Ë
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ÙED9D�²iÉ0º�ÇE� ÃÄ¯¸¯�ÁÅeº6µ�D9¬ED�ÇHD�(º6µ(·ë´w¯¿D�¬X(³iµ�D�´(¿Xº6´Â´(¿EDGµ�D�ÇÈ¯�°�°7D�¬Å²Xº6´ ± ¯�¬X\º6µ�D ± °\ÁÅÃJD�°7D�¬.´LD�² ± ¬HºR´ ± °7D�ÃÓ·
°�º�¬X¬SD�µ�º�¬Å²�´(¿Åº6´�ÇÈ¯�¬.´wµ(¯�ÃÓ�º6µIDeD�(´(º6ÉÅÃ ± (¿SD�²Â´w¯\²ED�´LD�ÇÈ´�º�¬X²áµ�D�º�ÇÈ´�´w¯eµ�D�º6ÁÅÁND�º6µÍº�¬XÇHDK¯�»k´(¿i¯�LD3(º�°�DKÇ�º�³Å(º�Ã
»hº�ÇÈ´w¯�µ ± ¬�´(¿SD�»M³X´(³iµ�D�Ë
¡�¤�£~¢�£OÞ Â�«oÎoÖ±¨2ÐgÏ�Ô{©�à_¬�Òg¨(Ï ©oÏ¥©o®&à*¨,©^«i¬S¨,¶o¨Gß^Ï §¥Ï�Ð\ßáà³ª�â�ª�§�Ô	¶*Õrª�©�Ð
«�»pD�°\ÁÅÃÄ¯P·MD9D��³X¬X²ED�µÍw´(º�¬X²�´(¿ED ± ¬Æ´LD�¬.´�¯�»Ñ´(¿ED3(º6»FD�´¼·ÂÁÅµ(¯�À�µº�°Cº�¬X²�ÇÈ¯�°�° ± ´]´w¯ ± ´�¶$´(¿ED�·Âº6µ�D3°\¯�µID�Ã ± �MD�ÃÄ·\´w¯
ÇÈ¯�°\ÁÅÃÓ· ¾s± ´(¿�´(¿Xº6´ ± ¬.´LD�¬Æ´ ± ¯�¬Gµº6´(¿ED�µ�´(¿Åº�¬® ± °\Á0ÃÄ·�»M¯�ÃÓÃÄ¯ ¾ µÍ³XÃJD� ¾ ¿ED�¬ ± ´ ± �ÇÈ¯�¬.½MD�¬ ± D�¬.´s´w¯Â²i¯�(¯iË

Õ ¯�°�D3ÁXµ(¯�ÁGD�µ(´ ± D�]¯�»TD A D�ÇÈ´ ± ½MD4´wµº ± ¬ ± ¬iÀ4ÁÅµ(¯�À�µº�°��º6µ�D3ÁÅµ�D�LD�¬.´LD�² ± ¬ Ò ¿Xº6ÁÅ´LD�µb> ó ËoX>½MD�µ(·�¯�¬SD ± ¬.½�¯�ÃÄ½MD�²
± ¬�ÇÈ¯�¬Æ´wµ(¯�ÃäÃ ± ¬iÀÂºÂÁ�¯�´LD�¬Æ´ ± º�ÃäÃÄ·G²Xº�¬iÀMD�µ(¯�³X�ÁXµ(¯$ÇHD�(�¬ED9D�²Xs´w¯á¿XºÝ½MD"º6»OD�´â·9´wµº ± ¬ ± ¬iÀi¶Å¬i¯�´>ïw³Åw´s´(¿ED"ÃÄ¯ ¾ Ú¼ÃJD�½MD�Ã
ÇÈ¯�¬.´wµ(¯�ÃÓÃJD�µ,¯�µ,¯�ÁGD�µº6´w¯�µ�ËáÌ�¿SD�´wµº ± ¬ ± ¬iÀ®°4³Åw´ ± ¬XÇ�Ãä³X²ED\¬i¯�´�¯�¬XÃÓ· ± ¬i»Ê¯�µÍ°�º6´ ± ¯�¬7º6É�¯�³i´�´(¿EDá¿Xº Þ º6µ²X4º�¬X²
(º6»FD�´¼·eÇÈ¯�¬Xw´wµº ± ¬Æ´(�´w¯3ÉGD ± °\ÁÅÃJD�°�D�¬Æ´LD�² ± ¬4´(¿ED�ÇÈ¯�¬.´wµ(¯�Ãiw´wµ³XÇÈ´(³Xµ�D]º�¬Å²e´(¿ED�(º6»OD�´â·"ÇÈ¯�¬.´wµ(¯�ÃÓ�¶�ÉÅ³i´�º�ÃÓw¯3º6É�¯�³i´
ÁXµ ± ¯�µ ± ´ ± D��º�¬X²®¿X¯ ¾ ²ED�Ç ±  ± ¯�¬X�º6É�¯�³i´�(º6»FD�´¼·®º6µID3´w¯�ÉGD�°�º�²ED�Ë

DK¬SD ± ¬Æ´LD�µID�w´ ± ¬iÀG¯�ÁX´ ± ¯�¬ ± 3´w¯9¿Åº�½MD�°Âº�¬Xº6ÀMD�µ�LD�µ½MD�º�3´LD�º�ÇÍ¿ED�µL� ¼K¼K��ËÂ«�¬R´(¿ ± CD�²Å³XÇ�º6´ ± ¯�¬7ÁXµ¯�À�µº�°
²ED� ± À�¬Z¶6´wµº ± ¬ ± ¬XÀzD Ð ÁGD�µ(´(�¿ED�ÃÓÁ"°�º�¬Åº6ÀMD]À�µ¯�³iÁ\²i·¸¬Åº�° ± Ç�èº�¬X²4Ç�³Xµ(µ ± Ç�³XÃä³X°[²ED�½MD�ÃÄ¯�Á0°7D�¬Æ´�¶ÆÉÅ³i´k´(¿SD]´wµÍº ± ¬ ± ¬iÀ
± ´(LD�ÃÓ» ± �²ED�Ã ± ½MD�µ�D�²áÉ.·á´(¿EDKÁXµ(¯{ïLD�ÇÈ´�ÃJD�º�²ED�µ�Ë>Ùi¯�µ²®ð�¯�´w¯�µ Ò ¯�°�ÁÅº�¬Æ·á³XLD�²�´(¿ ± ]º6ÁÅÁXµ(¯�º�Ç¿9º��ÁÅº6µ(´�¯�» ¾ ¿Xº6´
´(¿ED�·ë´LD�µ° ´(¿ED ± µwc�³X ± ¬ED�(0FpD�º�²SD�µ(¿ ± Áf«�¬ ± ´ ± º6´ ± ½MD�º�¬Å²H¿Xº�½MD9 ± ¬XÇHD�D Ð ´LD�¬X²SD�² ± ´\º�\ÁÅº6µ(´e¯�»�´(¿ED Õ º6»FD�´¼·
FpD�º�²SD�µ(¿ ± Áp«�¬ ± ´ ± º6´ ± ½MD�Ë�Ìs¿ED�·R»Ê¯�³X¬Å²7´(¿Xº6´�D�°�ÁÅÃÄ¯Ý·MD9D�"ÁÅºÝ·7°\¯�µ�D�º6´w´LD�¬.´ ± ¯�¬:´w¯~º9°7D�((º6ÀMD�²ED�Ã ± ½MD�µID�²7É.·
´(¿ED ± µ�É�¯�(�´(¿Xº�¬GÉ¸·áº\´wµÍº ± ¬ED�µ�¯�µsº6»OD�´â·G¯ C Ç ± º�ÃÛË>Ï�ÃÓw¯i¶iÉ¸·áÃKD�º6µ¬ ± ¬iÀe´w¯�´LD�º�ÇÍ¿9´(¿SD,°�º6´LD�µ ± º�Ãä�¶X(³iÁGD�µ(½ ± w¯�µ
º�¬X²®°Âº�¬Xº6ÀMD�µsº6µID�°\¯�µ�D,Ã ± �MD�ÃÄ·Â´w¯Âº6É0w¯�µ(É9º�¬X²�ÁÅµº�ÇÈ´ ± ÇHD�´(¿ED?�MD�·áÁÅµ ± ¬XÇ ± Á0ÃJD��� ¼K¼g��Ë

�*�b��� sf+ .0'�nÊ7��0-�v0k���),/

ð~º�¬Xº6ÀMD�°7D�¬.´ ± o�MD�·�´w¯e(º6»FD�´¼·�Ë!Ìv¯�ÁiÚ¼ÃJD�½MD�Ãà°�º�¬Xº6ÀMD�°�D�¬Æ´�LD�´(]´(¿ED�Ç�³XÃÄ´(³iµ�D�¶¸ÇÈµ�D�º6´LD��´(¿ED�(º6»OD�´â·ÂÁ�¯�Ã ± ÇÈ·�¶¸º�¬X²
D�w´(º6ÉÅÃ ± (¿ED�,´(¿EDáº6»OD�´â·:ÇÈ¯�¬.´wµ(¯�Ã�w´wµ³XÇÈ´(³iµID�Ë�ð ± ²X²XÃJD�°�º�¬Xº6ÀMD�°7D�¬.´�D�¬i»Ê¯�µÍÇHD�"º6»ODáÉGD�¿Xº�½ ± ¯�µ"´(¿iµ(¯�³iÀ�¿:´(¿ED
²ED� ± À�¬ED�²GÇÈ¯�¬Æ´wµ¯�ÃÓ�Ë

ð�¯�w´!ÁGD�¯�ÁÅÃKD ¾ º�¬.´!´w¯4µ³X¬�(º6»FDs¯�µÀ�º�¬ ±ÄÞ º6´ ± ¯�¬X�¶ÆÉÅ³i´}´(¿SD�·�°�º�·\° ± ³X¬X²ED�µ(´(º�¬X²e´(¿ED�´wµº�²SD�¯ A  µ�D Ü ³ ± µ�D�²
º�¬X²�¿i¯ ¾ ´w¯Hº�Ç�ÇÈ¯�°\ÁÅÃ ± (¿ ´(¿SD�À�¯�º�ÃÓ�Ë Ìs¿ ± ÂÇÍ¿Xº6ÁX´LD�µ®º�¬X²O´(¿ED~É�¯.¯K� º��º ¾ ¿i¯�ÃJD~¿Xº��´wµ ± D�²O´w¯fÇÈ¯�µµ�D�ÇÈ´
° ± (ÁND�µÍÇHD�ÁX´ ± ¯�¬XKº�¬X²pÁXµ(¯Ý½ ± ²ED�º�²X½ ± ÇHDÂ¯�¬y¿i¯ ¾ ´w¯�ÇÈµ�D�º6´LDá(º6»FD�µ,ÁXµ(¯$²X³XÇÈ´(,º�¬X²7¯�µ(À�º�¬ ±ÓÞ º6´ ± ¯�¬X�ËáÌ�¿EDÂ¬ED Ð ´
Ç¿Åº6ÁX´LD�µsÁXµ¯Ý½ ± ²ED��º\µ�D�º�ÃÄÚ¼Ã ± »FDeD Ð º�°\ÁÅÃKD3¯�»�º\³XÇ�ÇHD�(w»h³XÃÑw·$w´LD�°�sº6ÁXÁXµ(¯�º�ÇÍ¿®´w¯Â(º6»FD�´¼·�Ë
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Ì�¿ ± vÉ�¯¸¯K� ±  é ÃÓÃJD�² ¾s± ´(¿�D Ð º�°\ÁÅÃKD��¯�»�º�Ç�Ç ± ²ED�¬Æ´(!º�¬X²\¯�» ¾ ¿Xº6´>¬i¯�´>´w¯�²X¯iË&D3¬ED�Á�¯�( ± ÉÅÃKD]ÇÈ¯�¬XÇ�Ãä³X ± ¯�¬e° ± À�¿.´
ÉGD�´(¿Xº6´ ²SD�wÁ ± ´LD�¯�³iµ!ÉND�(´�D A ¯�µ´(!º�Ç�Ç ± ²ED�¬.´(]º6µ�D ± ¬ED�½ ± ´(º6ÉÅÃKD ± ¬�ÇÈ¯�°\ÁÅÃJD Ð w·$w´LD�°��Ë�Ìs¿Xº6´!ÇÈ¯�¬XÇ�ÃÓ³Å ± ¯�¬ ¾ ¯�³XÃÓ²
ÉGD ¾ µ(¯�¬iÀiË�ð�º�¬.· ± ¬X²X³Åw´wµ ± D�vº�¬X²\ÇÈ¯�°\ÁÅº�¬ ± D�}º6µ�D�º6ÉÅÃJD�´w¯�ºÝ½�¯ ± ²�º�Ç�Ç ± ²ED�¬.´(�åè´(¿ED�¬¸³XÇ�ÃJD�º6µ » º�½¸· Õ º�c Õ Ï�Ù�X
ÁXµ(¯�À�µÍº�° ± ]ºe(¿ ± ¬ ± ¬iÀCD Ð º�°\ÁÅÃKD�Ë&c ·áº�¬Æ·á°7D�º�(³iµID�¶ Õ º�c Õ Ï�Ù�XH¿Xº�]ÉND9D�¬áµ�D�°Âº6µE�{º6É0ÃÄ·�(³XÇ�ÇHD�((»M³XÃ�åè«�¬á´(¿ED
ÁÅº�w´�¼½T�·MD�º6µ�¶Å¬X¯�(³iÉÅ°�º6µ ± ¬ED ± ¬�´(¿ED Õ º�c Õ Ï�Ù[XFÁXµ(¯�À�µº�°¹¿Xº��ÉGD9D�¬GÃÄ¯�w´�Ë

Fk¯.¯K� ± ¬iÀ,º6´]º,(³ÅÇ�ÇHD�(w»h³XÃX(º6»FD�´¼·�ÁÅµ(¯�À�µº�°'º�¬Å²�´wµ(· ± ¬iÀ�´w¯"³X¬X²ED�µÍw´(º�¬X² ¾ ¿.· ± ´!¿Xº� ÉGD9D�¬�(³XÇ�ÇHD�((»M³XÃ0Ç�º�¬
ÉGD�½MD�µ(· ± ¬X(´wµ³XÇÈ´ ± ½MD�ËRQqÌ�¿ ± 3ÇÍ¿Xº6ÁX´LD�µeÃÄ¯.¯K�$,º6´,´(¿ED�¿ ± w´w¯�µ(·~¯�»]´(¿SDÂÁXµ(¯�À�µÍº�°G¶ ¾ ¿Åº6´ ± ´ ± �¶vº�¬X²pÁXµ(¯�Á�¯�LD�
w¯�°7DAD Ð ÁÅÃäº�¬Xº6´ ± ¯�¬X3»M¯�µ ± ´(3À�µ�D�º6´e(³XÇ�ÇHD�(�Ë Õ º�c Õ Ï�Ù�Xtº�ÃÓw¯®ÁXµ¯Ý½ ± ²ED��º9À�¯.¯$²¿D Ð º�°\ÁÅÃJD�¯�»�°\¯�(´,¯�»�´(¿ED
ÁXµ ± ¬XÇ ± ÁÅÃJD�_D Ð Áà¯�³Å¬X²ED�² ± ¬G´(¿ ± �Éà¯¸¯K�àË

Ï�ÃÄ´(¿i¯�³iÀ�¿ Õ º�c Õ Ï�Ù�X�D Ði± w´( ± ¬9º�À�¯Ý½MD�µÍ¬X°7D�¬.´�º�¬X²�° ± Ã ± ´(º6µ(·�D�¬.½ ± µ¯�¬X°7D�¬.´�¶à°\¯�(´�¯�»>´(¿SD ± °�Áà¯�µ´(º�¬Æ´
ÇÈ¯�°\Á�¯�¬ED�¬.´(�ÇÈ¯�³XÃÓ² ÉGD�´wµº�¬X(ÃÓº6´LD�² ± ¬.´w¯:´(¿SD�ÇÈ¯�°�°7D�µÍÇ ± º�ÃÛ¶�ÁXµ¯ é ´�Ú¼°�ºN� ± ¬iÀ ¾ ¯�µÃÓ²ZËñÏ�ÃÓ(¯ë¬i¯�´LD~´(¿Xº6´á´(¿ED
(³XÇ�ÇHD� ± �¬X¯�´sµ�D�ÃÓº6´LD�²9´w¯�(°Âº�ÃÓÃZ ±ÄÞ D��O´(¿SD�µ�D,º6µ�D8¼ M ¶ MKMKM ÁGD�¯�ÁÅÃKD ± ¬Æ½�¯�ÃÓ½MD�² ± ¬G´(¿EDVº,Ë Õ ËÅ(³iÉÅ°Âº6µ ± ¬ED3(º6»FD�´¼·
ÁXµ(¯�À�µÍº�°G¶¸ºeÃÓº6µÀMDsÁGD�µÇHD�¬.´(º6ÀMD3¯�» ¾ ¿i¯�°¢º6µ�D�ÁXµ ± ½6º6´LD�ÇÈ¯�¬.´wµº�ÇÈ´w¯�µ�º�¬Å²�¬i¯�´]À�¯Ý½MD�µÍ¬X°7D�¬.´
D�°\ÁÅÃÄ¯P·MD9D��Ë&c]¯�´(¿
ÁXµ ± ½{º6´LD�º�¬X²yÁÅ³iÉÅÃ ± Ç4(¿ ± Á.·�º6µÍ²X3º6µ�D ± ¬.½�¯�ÃÄ½MD�²ZË Õ º�c Õ Ï�Ù�X ± 3² ± w´wµ ± ÉÅ³i´LD�²~¯Ý½MD�µeÃÓº6µ(ÀMD�Á0º6µ(´(3¯�»�´(¿EDÞº4Ë Õ ËÄ¶
º�ÃÄ´(¿i¯�³XÀ�¿Â°\¯�w´(ÃÓ·"¯�¬Â´(¿ED�ÇÈ¯�º�(´(RIM»M¯�µ!¯�É¸½ ± ¯�³X>µID�º�w¯�¬X J º�¬X² ± ¬wQ>º�¬XÇÈ¯�³i½MD�µ�¶�c]µ ± ´ ± ¿ Ò ¯�ÃÓ³X°4É ± ºwI Ò º�¬Åº�²Xº J Ë
Ù ± ½MD,(³XÉÅ°�º6µ ± ¬SD�Ç�ÃÓº�LD��º6µ�D ± ¬XÇ�ÃÓ³X²ED�²�º� ¾ D�ÃÓÃÑº� ¾ ¯�µÃä²$Ú ¾s± ²ED3¬XºÝ½{º�ÃÑ¯�ÁND�µÍº6´ ± ¯�¬X�Ë

�&¾V� � ûþ+E/�)2-�%G�
Ì�¿ED Õ º�c Õ Ï�Ù[X[ÁXµ(¯�À�µº�° ¾ º��ÇÈµ�D�º6´LD�²pº6»Ê´LD�µ�´(¿SD�ÃÄ¯�(K¯�»!´(¿SD�¬.³XÇ�ÃKD�º6µ�(³iÉÅ°�º6µ ± ¬ED4Ìs¿iµ�D�(¿ED�µÝË4Ì�¿ED�º ÕXÕ
Ì�¿iµID�(¿ED�µ ¾ º�Ñ´(¿ED é µw´Ñ¿ ± Á3¯�»X¿ED�µkÇ�Ãäº�(kº�¬X²,´(¿ED!ÃJD�º�² ± ¬iÀ
D�²iÀMD ¯�»±º4Ë Õ Ë{(³iÉÅ°�º6µ ± ¬ED�´LD�Ç¿X¬X¯�ÃÄ¯�À�·�¶�ÇÈ¯�°,É ± ¬ ± ¬iÀ
¬¸³XÇ�ÃJD�º6µ�Á�¯ ¾ D�µ ¾�± ´(¿G°\¯$²ED�µ¬G¿¸³XÃÓÃZ²ED� ± À�¬Gº�¬X²®¬ED ¾ ÃÓ·á²ED� ± À�¬ED�²�D Ü ³ ± ÁÅ°7D�¬.´�º�¬X²®ÇÈ¯�°�Áà¯�¬SD�¬Æ´(�Ë�DK¬®Ï�ÁXµ ± Ã
> M ¶Y> a T ò ¶ ¾ ¿ ± ÃJD3ÁGD�µ(»Ê¯�µÍ° ± ¬iÀÂºá²ED9D�Á~´LD�w´3² ± ½MD"º6ÁXÁXµ(¯ Ð$± °Âº6´LD�ÃÄ· óNMKM ° ± ÃJD�s¯ A ´(¿EDe¬i¯�µ(´(¿ED�º�w´LD�µÍ¬~ÇÈ¯�º�(´�¯�»
´(¿ED�º�¬ ± ´LD�² Õ ´(º6´LD��¶¸´(¿ED�º4Ë Õ Ë Õ ËÆÌs¿iµ�D�(¿ED�µ ¾ º� ÃÄ¯�w´!º6´]LD�º ¾s± ´(¿�º�ÃÓÃiÁGD�µw¯�¬Å}º6Éà¯�º6µÍ²Zå*>K> ó ¬XºÝ½{º�ÃÅÁND�µÍw¯�¬X¬ED�Ã
º�¬X²f> ô Ç ± ½ ± Ã ± º�¬X]² ± D�²ZË

Ì�¿SD�¿ED�º�²�¯�»�´(¿EDbº,Ë Õ ËX¬.³XÇ�ÃKD�º6µ » ºÝ½.·�¶àÏ�²X° ± µº�Ã U ·$°�º�¬ P�± ÇE��¯P½MD�µ�¶ÅÀ�º6´(¿SD�µ�D�²9¿ ± ](´(º A ´w¯�ÀMD�´(¿SD�µ�º6»M´LD�µ
´(¿ED7Ì�¿iµID�(¿ED�µ�ÃÓ¯�(�º�¬X²�¯�µ²ED�µ�D�²O´(¿ED�°�´w¯H²ED� ± À�¬�ºëÁXµ(¯�À�µº�°�´(¿Xº6´ ¾ ¯�³XÃÓ²©D�¬X(³iµID�(³XÇÍ¿qºëÃÓ¯�(�¬ED�½MD�µ
UWü akh!t<a�^W[]lum�~vouaI^]o�fCÒI^×aI[]`�{ý~vo5[]X
xqo � XI^×b¦þMÓGbg^L�Ûÿkluh�V�aIdWdW`�[W[LþMaIj<b��q`La�^�xYb;ÖM����ako�[�ÓGakj9[W^]`�onoÉ{ýXk^T[]};`�l�^qluj;dWlnÒc}9[]dTXkjCakjvblnj;{ýXk^]hzaI[]lnXkjCakÔMXk~;[p[]}v`�Õi~vÔ;d]aI{R`�tg^]XcÒI^×akh2�

ò T ô



ò T õ ö�÷�ø�ùKú�û!ü'ýçÆ¸ÿ���[]�$ø���û��Xø��tû��Kø�`�ù^�kûZ���føZY��ö�ö}û*�±�R�[�¸$ø��èûKú��Hù!üb�b��ü�ø�`

¿Xº6ÁXÁGD�¬ED�²Rº6À�º ± ¬ÑË�Ì�¿ED\ÁXµ(¯�À�µÍº�° ¾ º��´w¯®ÉGDeÇÈ¯�°�ÁÅÃJD�´LD�²7É¸· É ³X¬ED\º�¬X²7¯�ÁGD�µº6´ ± ¯�¬Xº�Ã�É.·~´(¿Xº6´?HeD�ÇHD�°4ÉGD�µ�Ë
Ìv¯�²Xº6´LD�¶�´(¿Xº6´4À�¯�º�Ã ¿Xº�,ÉGD9D�¬yº�Ç¿ ± D�½MD�²ZË�c�D�´ ¾ D9D�¬�> a >\ �º�¬X²r> a T ò ¶}´(¿EDSº4Ë Õ Ëk¿Xº�²:ÃÄ¯�w´Þ>\T9(³iÉÅ°Âº6µ ± ¬ED�
´w¯�¬X¯�¬$Ú¼ÇÈ¯�°,É0º6´�Ç�º�³XLD��¶0º�¬9ºÝ½MD�µº6ÀMDe¯�»�¯�¬ED,ÃÄ¯�(wD�½MD�µ(·G´(¿iµ�D9D,·MD�º6µ ¾�± ´(¿®º\´w¯�´(º�Ãv¯�»�¼ ô6ò Ç�º�(³Åº�ÃÄ´ ± D��Ë]Ì�¿ED
Ì�¿iµID�(¿ED�µ ¾ º��´(¿ED é µÍw´]¬¸³XÇ�ÃJD�º6µ�(³XÉÅ°�º6µ ± ¬SDsÃÄ¯�w´�º�¬X²á´(¿ED ¾ ¯�µÍw´�(³iÉÅ°�º6µ ± ¬EDs² ± (º�w´LD�µ ± ¬á¿ ± w´w¯�µ(· ± ¬Â´LD�µÍ°�
¯�»}Ã ± ½MD��ÃÄ¯�(´?IhÙ ± À�³iµ�DÞ>B¼iË@> J Ë

Õ º�c Õ Ï�Ù[X ¾ º�wD�(´(º6ÉÅÃ ± (¿SD�²"ïw³Åw´� ×¼�²Xº�·$�º6»M´LD�µ�´(¿ED4ÃÄ¯�s¯�»}´(¿ED"Ì�¿iµ�D�¿ED�µ�Ë]«â´ ¾ º��ÇÈµ�D�º6´LD�²~¯�¬ É ³X¬ED
ò ¶{> a T ò ¶�º�¬X²G´(¿SD�ÁXµ(¯�À�µº�°bµ�D Ü ³ ± µ�D�°7D�¬.´( ¾ D�µ�D ± (³ED�²�¯�¬�HeD�ÇHD�°4ÉND�µ óNM ¯�»�´(¿Xº6´�(º�°7D,·MD�º6µÝË Õ$± ¬ÅÇHD3´(¿Xº6´
²Xº6´LD�¶Å¬X¯ Õ º�c Õ Ï�Ù�XFÇHD�µ´ ±êé D�²®(³XÉÅ°�º6µ ± ¬SD�¿Xº�zD�½MD�µsÉGD9D�¬®ÃÄ¯�w´�Ë

DK¬SD�ÃÄ¯�(�² ± ²R¯¸Ç�Ç�³iµ ± ¬�> a T õ ¶�´(¿EDÞº ÕXÕyÕ ÇÈ¯�µ(Á ± ¯�¬Z¶ZÉÅ³i´ ± ´ ¾ º�4¬i¯�´ Õ º�c Õ Ï�Ù�XñÇHD�µ(´ ±êé D�²ZËÂ«�¬yº®µ³X(¿
´w¯pÀMD�´Â´(¿ED Õ ÇÈ¯�µ(Á ± ¯�¬Hµ�D�º�²i·ë»M¯�µ�LD�µ(½ ± ÇHD9º6»M´LD�µÂ´(¿SD Õ ÇÈ¯�µ(Á ± ¯�¬ ¾ º��(Ç¿ED�²Å³XÃJD�²H»M¯�µÂºp°ÂºPï�¯�µ�¯P½MD�µ¿Xº�³XÃ ± ¬
> a T ô ¶à´(¿ED Ò ¿ ± D�»v¯�» » º�½6º�Ã[D�ÁGD�µº6´ ± ¯�¬Å�º�ÃÓÃÄ¯ ¾ D�²®ºÂµ�D�²X³XÇHD�²®¯Ý½MD�µ¿Xº�³ÅÃÑÁXµ(¯$ÇHD�(�º�¬Å²9²ED�»FD�µ(µ�D�²G´(¿SD�µ�D Ü ³ ± µ�D�²
Õ º�c Õ Ï�Ù�X ± ¬ÅwÁGD�ÇÈ´ ± ¯�¬X�Ë�Ì�¿EDe²ED� ± À�¬~Ç¿Xº�¬XÀMD�3²ED9D�°7D�²R¬ED�ÇHD�((º6µ·�º6»M´LD�µ�´(¿SDeÃÓ¯�(s¯�»!´(¿ED\Ì�¿iµ�D�(¿SD�µ ¾ D�µ�D
¬i¯�´>°�º�²SD�¶Æ(³XÇÍ¿�º�>¬ED ¾ ÃÓ·,²ED� ± À�¬SD�²\ÇHD�¬Æ´wµº�ÃX½{º�ÃÄ½MD�ÇÈ¯�¬Æ´wµ(¯�ÃÅº�¬X²�D�°7D�µ(ÀMD�¬XÇÈ·eÉÅÃÓ¯ ¾ w·$w´LD�°��¶ ¾ ¿ ± ÇÍ¿"¿Åº�²�¬i¯�´
¯�ÁGD�µº6´LD�²~ÁXµ(¯�ÁGD�µÃÄ·á¯�¬~´(¿ED4Ìs¿iµ�D�(¿ED�µÝË Ò ¯�ÃÓ² ¾ º6µKÁXµID�((³iµ�D�sÁXµ(¯�°\ÁÅ´LD�²®´(¿ED » ºÝ½.·�´w¯á�D�º6µÇ¿~»M¯�µ ¾ º�·$�´w¯
µ�D�²X³ÅÇHD�´(¿ED3²X³Xµº6´ ± ¯�¬�¯�»k¯Ý½MD�µÍ¿Xº�³XÃÓ�Ë&c]·á¬i¯�´�»Ê¯�ÃÓÃÓ¯ ¾s± ¬XÀ Õ º�c Õ Ï�Ù�Xfµ�D Ü ³ ± µID�°7D�¬Æ´(�¶¸´(¿SD » º�½¸·�µID�²X³XÇHD�²á´(¿ED
´ ± °7D Õ ÇÈ¯�µ(Á ± ¯�¬ ¾ º��¯�³i´�¯�»>ÇÈ¯�°�° ±  ± ¯�¬ZË�«�¬9º�²X² ± ´ ± ¯�¬Z¶X´(¿ED"¿ ± À�¿ Ü ³Xº�Ã ± ´¼·�¯�»}´(¿ED"(³iÉÅ°�º6µ ± ¬ED�ÇÈ¯�°\Á�¯�¬ED�¬.´(
µ�D Ü ³ ± µ�D�²�É¸· Õ º�c Õ Ï�Ù�X º�ÃÓ¯�¬iÀ ¾s± ´(¿ ± ¬.´LD�¬X ±êé D�²áw´wµ³ÅÇÈ´(³iµº�Ã ± ¬XwÁGD�ÇÈ´ ± ¯�¬Å ¿Xº�²áµ�D�²Å³XÇHD�²á´(¿ED3º�½6º ± ÃÓº6É ± Ã ± ´¼·�¯�»
ÇÈµ ± ´ ± Ç�º�Ã�ÁÅº6µ(´(�(³ÅÇ¿®º��LD�º ¾ º6´LD�µ�Á ± Á ± ¬iÀG� õ ��Ë

Ïq·MD�º6µ�ÃÓº6´LD�µ�¶ ± ¬�ð~º�·�¶	> a T õ ¶$´(¿ED Õ ÇÈ¯�µ(Á ± ¯�¬ ¾ º�]ÃÄ¯�w´]º6´ LD�º$Ë>Ï�ÃÄ´(¿i¯�³iÀ�¿�w¯�°7D�¿Xº�½MDKº6´w´wµ ± ÉÅ³X´LD�² ± ´( ÃÄ¯�(
´w¯�º Õ ¯Ý½ ± D�´�º6´w´(º�ÇE�à¶0ºeÃÓº6´LD�µ ± ¬Æ½MD�w´ ± À�º6´ ± ¯�¬á¯�»k´(¿ED3²ED�ÉXµ ±  é D�ÃÓ²áµ�D�½MD�º�ÃJD�²�´(¿ED3°\¯�w´�Ã ± �MD�ÃÄ·�Ç�º�³XLD3¯�»v´(¿ED3ÃÄ¯�(
¾ º�s¯�¬ED"¯�» ± ´(s¯ ¾ ¬�´w¯�µ(ÁGD�²i¯5D�wD Ð ÁÅÃÄ¯$² ± ¬iÀ ± ¬X ± ²EDK´(¿ED"´w¯�µ(ÁGD�²i¯�µ¯.¯�° � õ ��¶à´(¿ED,´â·.ÁGD,¯�»>¿¸³XÃÓÃÑÉXµ�D�º�Ç¿|D�½MD�¬.´
´(¿Xº6´ Õ º�c Õ Ï�Ù�X ¾ º�]²ED� ± À�¬SD�²\´w¯"¿Åº�¬X²XÃJD�Ëè«�¬�º�¬Âº6´w´LD�°\ÁÅ´ ´w¯"(º�½MDK´ ± °7D ± ¬\´(¿ED�(¿ ± Á¸·�º6µ²Z¶�´(¿SD�(³iÉ0°�º6µ ± ¬ED
¾ º��ÃÄ¯�(´sÇÈ¯�°\ÁÅÃJD�´LD�ÃÓ·�Ë�Ìs¿ED » º�½¸·9² ± ²®¬X¯�´s°�ºN�MD"´(¿ED4(º�°�D,° ± w´(ºN�MD"º6À�º ± ¬~º�¬X²®´(¿ED"¬ED9D�²®»M¯�µ Õ º�c Õ Ï�Ù�X
¾ º��µ�D�º C µÍ°7D�²®º�¬X²Gº�Ç�ÇHD�ÁX´LD�²ÑË

Ì�¿SD�µ�D�(´�¯�»4´(¿ ± áÇ¿Xº6ÁX´LD�µG¯�³X´(Ã ± ¬ED�Â´(¿ED Õ º�c Õ Ï�Ù�XCÁXµ(¯�À�µº�°�º�¬X²OÁXµ(¯P½ ± ²ED��w¯�°7DR¿Æ·¸Á�¯�´(¿ED�LD�á´w¯
D Ð ÁÅÃÓº ± ¬ ± ´(]µ�D�°�º6µ �{º6ÉÅÃKDK³XÇ�ÇHD�(�Ë>Ì�¿SD�µID�º�²ED�µ ¾s± ÃÓÃà¬i¯�´ ± ÇHD3´(¿Åº6´�°"³XÇÍ¿G¯�»k´(¿ED3ÁÅµ(¯�À�µº�°Cµ�D�w´(�¯�¬�´(¿SD�(º�°7D
w·$w´LD�°��´(¿ ± ¬�� ± ¬iÀ"»M³X¬Å²Xº�°7D�¬.´(º�ÃÓ�º�²i½�¯$Ç�º6´LD�² ± ¬�´(¿ ± �É�¯.¯K�àË
¡�Ë&£ ¡(£¥¡ à³ª�ÐK¨(Ï¥§ ¯SÔ�ÓbÐg&ª°¬SoÒgª�¯N&ª�Ò¤��Ô�¯N¯
Ì�¿EDeº�Ç�Ç ± ²ED�¬.´ ¾ º�K´(¿i¯�µ(¯�³iÀ�¿XÃÓ· ± ¬.½MD�w´ ± À�º6´LD�² ± ¬ÅÇ�ÃÓ³X² ± ¬XÀi¶X´w¯G´(¿ED » ºÝ½.·2ÅØ�ÇÈµ�D�² ± ´�¶�´(¿ED\w·¸(´LD�° ± Ç"»Mº�ÇÈ´w¯�µÍ�º�
¾ D�ÃÓÃ}º��´(¿EDÂ´LD�Ç¿X¬ ± Ç�º�Ã}»Mº ± ÃÓ³iµ�D�3º�¬X²p²ED é Ç ± D�¬XÇ ± D��ËwHeD9D�Á:LD�ºGÁ0¿i¯�´w¯�À�µº6ÁÅ¿.·�¶vµID�ÇÈ¯Ý½MD�µ�D�²ëº6µ(´ ± »hº�ÇÈ´(�¶vº�¬Å²yº�¬
D�½6º�ÃÓ³Xº6´ ± ¯�¬F¯�»�´(¿SD�Ì�¿iµID�(¿ED�µ\ÅØ�²SD� ± À�¬ º�¬X²F¯�ÁGD�µº6´ ± ¯�¬Xº�Ã�¿ ± w´w¯�µ(·fÃJD�² º Ò ¯�³iµ(´Â¯�»�«�¬ Ü ³ ± µ(·:´w¯ëÇÈ¯�¬ÅÇ�ÃÓ³X²ED
´(¿Xº6´�´(¿EDK»hº ± ÃÓ³iµID�¯�»èº\²ED é Ç ± D�¬.´� ± ÃÄ½MD�µwÚ�ÉÅµº Þ D ï�¯ ± ¬.´ ± ¬�ºe(º�ÃÄ´ ¾ º6´LD�µ�Á ± Á ± ¬iÀ,w·$w´LD�°G¶ ¾ ¿ ± Ç¿áµ�D�Ã ± D�²�¯�¬G ± ÃÄ½MD�µ
ÉXµº Þ�± ¬iÀ ± ¬Xw´LD�º�²ë¯�» ¾ D�ÃÓ² ± ¬iÀi¶>ÃJD�²f´w¯RÎÅ¯¸¯$² ± ¬iÀ ± ¬ë´(¿ED�D�¬iÀ ± ¬ED�µ(¯¸¯�°GËëÌ�¿EDGÇÈµ�D ¾b¾ º��³X¬Xº6É0ÃJDÂ´w¯pº�Ç�ÇHD�
½ ± ´(º�ÃpD Ü ³ ± ÁÅ°�D�¬Æ´�´w¯�w´w¯�Á~´(¿ED�Î0¯.¯$² ± ¬iÀiË�Ï��º�µ�D�(³ÅÃÄ´�¯�»}´(¿ED,ÎÅ¯.¯$² ± ¬XÀi¶Å(º�ÃÄ´ ¾ º6´LD�µ3wÁXµÍº�·G¯�¬�´(¿ED�D�ÃJD�ÇÈ´wµ ± Ç�º�Ã
ÇÈ¯�°\Á�¯�¬ED�¬.´(KÇ�º�³XLD�²R(¿i¯�µ(´KÇ ± µÇ�³ ± ´(�¶0¿.³i´(²X¯ ¾ ¬~¯�»>´(¿EDe¬¸³XÇ�ÃJD�º6µKµ�D�º�ÇÈ´w¯�µ�¶Ñº�¬X²~ÃÄ¯�(�¯�»>ÁÅµ(¯�ÁÅ³XÃÓ ± ¯�¬ZË�ãq¿ED�¬
´(¿ED�ÇÈµ�D ¾ º6´w´LD�°�ÁX´LD�²y´w¯GÉÅÃÓ¯ ¾ ´(¿ED�°�º ± ¬�É0º�ÃÓÃÓº�w´K´(º�¬��$ ± ¬~¯�µ²ED�µ3´w¯9³iµ(»hº�ÇHD�¶ÛD Ð ÇHD�( ± ½MDÂ°\¯ ± (´(³iµ�D ± ¬~´(¿ED
º ± µs(·¸w´LD�°b»Êµ(¯ Þ D�¶0Ç�º�³X ± ¬iÀ�ºÂÃÄ¯�(�¯�»�º ± µwÎÅ¯ ¾ º�¬X² ± ¬Xº6É ± Ã ± ´¼·\´w¯Â(³Xµ(»Mº�ÇHD�Ë

Ì�¿SDKº�Ç�Ç ± ²ED�¬Æ´�µID�Áà¯�µ´ ± ¬ÅÇ�ÃÓ³X²ED�²�µ�D�ÇÈ¯�°�°7D�¬Å²Xº6´ ± ¯�¬X�´w¯ éXÐ ´(¿ED�²ED� ± À�¬áÁXµ¯�ÉÅÃJD�°��¶¸»M¯�µ
D Ð º�°\Á0ÃJD�¶i´w¯�º�²X²
¿ ± À�¿FÁXµ�D�(³iµ�D9º ± µ�ÇÈ¯�°\ÁXµID�(w¯�µ�´w¯:ÁGD�µ° ± ´\´(¿ED�D�°7D�µ(ÀMD�¬XÇÈ· É0ÃÄ¯ ¾ w·$w´LD�°ì´w¯ë¯�ÁGD�µº6´LD~ÁXµ(¯�ÁGD�µ(´¼·�ËñÌ�¿ED
é ¬X² ± ¬iÀG´(¿Xº6´4´(¿ED�µ�D ¾ D�µ�Dá¬i¯�ÇHD�¬.´wµº�ÃÓÃÓ·yÃÄ¯¸Ç�º6´LD�² ± w¯�Ãäº6´ ± ¯�¬y½6º�ÃÄ½MD�"»Ê¯�µ4´(¿ED�°�º ± ¬pº�¬Å²pº�³ Ði± Ã ± º6µ·~LD�º ¾ º6´LD�µ
w·$w´LD�°�"ÃJD�²y´w¯�´(¿ED�³ÅLDÂ¯�»]ÎÅ¯¸¯¸²:ÇÈ¯�¬Æ´wµ¯�Ã ÃJD�½MD�µÍ,´(¿Xº6´"º�ÃÓÃÄ¯ ¾ D�² ± w¯�ÃÓº6´ ± ¯�¬y½6º�ÃÄ½MD�,´w¯�ÉGDÂÇ�ÃÄ¯�LD�²:µ�D�°\¯�´LD�ÃÄ·
»Mµ(¯�°bº�ÇHD�¬.´wµº�ÃZÁÅº�¬SD�ÃÛË

ð�¯�w´eº�Ç�Ç ± ²ED�¬.´4º�¬Xº�ÃÄ·$LD�"w´w¯�Áfº6´,´(¿ ± ,Á�¯ ± ¬Æ´�¶èÁÅº6µ(´ ± Ç�³XÃÓº6µÃÄ· ± ¬7´(¿Xº6´�D�µº$Ë®Ìv¯9´(¿ED ± µ4ÇÈµ�D�² ± ´�¶è¿i¯ ¾ D�½MD�µÝ¶
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CERTIFIED

1963:  USS THRESHER (SSN−593)

1915:  USS F−4 (SS−23)

1917:  USS F−4 (SS−20)

1920:  USS H−1 (SS−28)

           USS S−5 (SS−110)

1923:  USS O−5 (SS−66)

1926:  USS S−51 (SS−162)

1927:  USS S−4 (SS−109)

1939   USS SQUALUS (SS−192) 

1941:  USS O−9 (SS−70)

1942:  USS S−29 (SS−131)

           USS R−19 (SS−96)

1943:  USS R−12 (SS−89)

1944:  USS S−28 (SS−133)

1949:  USS COCHINO (SS−345)

every three years
(473 lives lost)

Average of 1 loss

SUBSAFE started

2010

No SUBSAFE
certified submarine 
has been lost
since 1963 

1968:  USS SCORPION (SSN−589) NOT SUBSAFE 

1958:  USS STICKLEBACK (SS−415)
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options derived by ITAPlatform
Program 
Manager

Independent 
Technical
Authority

Independent
Safety and QA

Authority

Constructive
Tension

Program Manager can only

select from set of acceptable

�*	k����:�������òåP�a7-6�ÁU7 � �*�×7P�w�54��:4�"�	�$�+t$%(*ó
$�r��w�: �$%���#�U�X���w��,�;��w�%�%�=n�7P"#$P$�o��-�

¢�£h¤�£ ¦u·Jô�°�»{°0¾�º:¯�³Ë¯�õÅö}¯J÷�·�»{²

7-6�ÁU7 � �*�Ì�X4% �l����=4�"#�=n�4f5+X	��P��m1�4%+X4��%�=1|�=+s"p #"#�:Xl�"�X����"����w&Rlw4%o!ohïwøÃù�ú ê ú�Ð¡ë¡Ï�ÎLÏ#û�ù�Ï�ü�ø ê ï�$%�=z�ok�= � 
(�$%�:1�4%o�ok&%z<"�����Ð éjê ø:ø�ý/þ�ø�ÿNÿPø��]ï�Ð�Ï=Ï�þJã¡�*	k������]�����òå��v�~�U�X	! � #"#�:Xl�"���:��	� G"�����l�$%�:+X�w�: #"#$�+���$%(0"����'7�6�ÁU7 � �*�
�X��$%�%�v4%1����U�= #��$�+X �	�25	�o�	k"Ã&u	� �nX	ki-	�n��=n|2��w"�r0�w�=+~"������w��n5	� #"�	�+Xl�"c�=+s"�	k"�	k�= ��X��$�iP	!nX	�+���43 #&P �"#�=1L$%(�lv���=l�q- �4%+Xn
254%o�4%+5l��= w�

�U�X�u+��wr�l�$�+X #"#�:Xl�"�	�$�+p4%+Xn]	�+-,� #�w��i-	�l��uó�o�4�"#(�$%�:1 óJ��$%�%�:4%1 Ô 4%+X4��%�w�v �4����3���= #��$�+X �	�25ok�G(�$%��"����hl�$� #"wz
 �lv���=nXXok�%z-4%+Xn~�sX4%o!	k"�&|$%(�"��X�� ��X	��5 JX+5n��w�J"����=	���l�$�+s"#��$�oÛ�J��$3�=+5 �����U"��54�"0 �4�(��w"�&'	� 0+�$%"J"#�:4%nX�=n~$�ñp5+Xn��w�
���w��(�$%�:1�4%+Xl��m�X���= � :����= wzU"��X��óJ��$%�%�:4%1 Ô 4%+X4��%�w�: �lw4%+�$�+Xo�&Ñ #�=ok�=l�"t(���$�1¶4} ��w"'$%(h4%lwl��w�X"�4�25ok�ÅnX�= �	k��+
$%�X"�	k$�+5 w���U�X�uÒ�+Xn��w���=+Xn��=+s"U�<�=lv�X+X	�lw4%o � �"���$%�:	�"�&��X4% �"����h���= #��$�+X �	k2�	�o�	k"Ã&�"#$�4��X�X��$�i%�3"���$� ��h4%lwl��w�X"�4�2�ok�
$%�X"�	k$�+5 w�

�U�X��"��X	k�vnÅok�w�m$%(�"����' �"#$s$�o0	� 3"�����Ò�+Xn��w���=+Xn��=+s"h7-4�(��w"�&�4%+Xn���X4%o�	k"Ã& �  � �X�:4%+Xl�� � �"���$%�v	k"�&%�m�U�X	� 
�%��$���f	� h���= ��9$�+5 �	k25ok��(�$%�|4%nX1�	!+X	� #"#�w�:	!+���"����p7-6�ÁU7 � �*�`�5��$%�%�:4%1 4%+Xn}(�$%�|�=+X(�$%�:lw	!+��ml�$�1��5o�	�4%+Xl��%��Ò/"
	� � �"�4Añ9�=n 2s&b�=+���	!+��w�w�: |r�	�"��f"����p4%�"��X$%�:	k"�&b"#$}�s��= �"�	k$�+Ñ4%+XnÑl:�X4%o�o��=+��%��"����]Ò/+XnX�w�9�=+5n��=+j"|���=l:�X+5	�lw4%o
� �"���$%�:	k"Ã&'4%+5n�"�����ó��:$%�%�:4%1 Ô 4%+X4��%�w�: �$�+�"����=	k��l�$�1��5o�	�4%+Xl���r�	k"��p7-6�Á�7 � �*�Í�:�=�sX	����=1|�=+s"� w�

�U�X��Ò�+Xn��w���=+XnX�=+j"0�<�=lv�X+X	�lw4%o � �"���$%�:	k"Ã&mã�Ò�� � �0	� ����= #��$�+X �	�25ok�U(�$%���= #"�4�25o�	! ��X	�+��h4%+Xnt4% � ���v	�+��34%n5���w�#,
�=+Xl���"#$�"#�=l:�X+X	!lw4%o� #"�4%+XnX4��vnX U4%+Xn���$�o�	!l�&%� Ô $%���u ��9�=lw	kx�lw4%o�ok&%z-"����w&9�

Ä 7-�w"�4%+Xn��=+�(�$%�:l���"#�=lv�X+X	�lw4%o� #"�4%+XnX4��:n5 
ÄbÔ 4%	�+s"�4%	�+�"#�=lv�X+X	�lw4%o� :�2-�#�=l�"�1�4�"#"#�w����y-���w��"�	� #�
Ä �  � �X���� �4�(��u4%+Xn����=o!	�4�25ok��$%���w�:4�"�	k$�+X 
Ä ��+X ���:����ñ��=l�"�	ki%�h4%+Xn���Ü~lw	k�=+s"� #&- #"#�=1� U�=+���	�+��w�w�:	!+��
ÄbÔ 4�q%�35+j25	!4% #�=n{z�	�+Xn��w���=+XnX�=+j"0"#�=l:�X+5	�lw4%o<n��=lw	! �	k$�+X 
Ä óJ��$Ni-	�n��� �"#�wr04��:n5 ��X	k��$%(
"#�=l:�X+5	�lw4%o<4%+Xnt�=+X��	�+��w�w�:	�+X��lw4��54�25	�o�	�"�	k�= w�

� lwl�$�X+j"�4�2�	�o�	k"Ã&b	! �	�1|��$%��"�4%+s"�	�+Ñ7-6�ÁU7 � �
�Â4%+XnÍ"����pÒ�� � 	� ����=o�nÍ4%lwl�$�X+s"�4�25ok�](�$%�~��yP�w�vlw	� �	�+���"��X�= #�
���= #��$�+X :	k25	�o�	�"�	k�= w�



KNMPO	�jO`B*HJIUF
Ø�V
ØwB*D�F*Øw_aY >�?�>

CERTIFICATION
MATERIAL FABRICATION

CERTIFICATION
TESTING

CERTIFICATION

Non−Destructive

Non−Destructive

Equipment

CERTIFICATION
DESIGN 

Testing OQE

Tightness OQE

Strength OQEDesign Product
Approval OQE

SUBSAFE Design
Review Approval Operational OQE

Process OQE

Craftsman

Testing OQE

Qualification

Qualification

Physical OQE

Process OQE

Chemical OQE
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Contractors and Shipyards

Establish processes to verify compliance and certify their 
Establish processes for controlling work

work through:
Quality management system
Surveillance
Inspections
Contractor QA witnessing critical work
Internal audits

Certify work to local government oversight authority

Submarines

Implement specified SUBSAFE requirements

Provide final SUBSAFE certification for each submarine
Verify compliance through audits, reviews
Establish and specify SUBSAFE requirements

NAVSEA Headquarters

Provide oversight through inspections, surveillance, audits,
Local Govenment Oversight Authority

witnessing critical contractor work
Certify work of contractor to Haadquarters
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DEVELOPMENT OPERATIONS

LMA FAST Lab

monitoring software
(Responsible for

Management Command
Defense Contract

(IMS software)

system test of INU)
(Responsible for

LMA Quality 
Assurance

LMA System  

and Development
Software Design 

Engineering 

construction of flight control system)

development and test

IV&V of flight software)

overseeing the process)

(Responsible for

LMA

Honeywell

 Software) (Responsible for

verifying design)
(Responsible for

(Flight Control 

(Responsible for design and

contract administration
software surveillance

Space and Missile Systems
Center Launch Directorate (SMC)

(Responsible for administration 
of LMA contract)

Squadron (3SLS)
Third Space Launch 

(Responsible for ground
operations management)

Ground Operations
(CCAS)

Titan/Centaur/Milstar

Aerospace

Analex Denver

Analex−Cleveland

IV&V
Analex

Prime Contractor (LMA)
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Main Engine

INU (Inertial Navigation Unit)

Inertial Measurement System (IMS)

(RCS provides thrust for vehicle
pitch, roll, and yaw control; for
post-injection separation and
orientation maneuvering; and for
propellant settling prior to engine
restart)

RCS Engines

Flight Control Software (FCS)

(Guidance, Navigation, and Control System)

Position,
Velocity

Computes desired orientation of vehicle

Computes spacecraft position and velocity

sloshing and inducing roll rate errors.)

from responding to the effects of Milstar fuel 

(Roll Rate Filter:  designed to prevent Centaur
in terms of pitch, yaw, and roll axis vectors
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Flight Control Software (FCS) Inertial Measurement System (IMS)

INU (Inertial Navigation Unit)

RCS EnginesMain Engine

zero roll
rateincorrect model.

Incorrect model of the process: Incorrect model of the process:

using incorrect model.
Zero roll rate generated by roll rate filter

Incorrect constant on the load tape

Incorrect shutdown

Commands generated based on

not match true vehicle state
Model of Centaur roll rate does 

to stabilize vehicle
Incorrect commands

command
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match roll rate constant on flight tape)
(Used default roll rate that did not

Incorrect model of Spacecraft Attitude

Incorrect model of ground check software (did not know default
values used)

Ground Crew

gone through a complete test)
Incorrect model of development process (assumed software had

rate filtering) 
Incorrect model of IMS software design (misunderstanding of roll

Ground Check Software

Thought discrepancies due to expected changes)
(Assumed load tape had been verified.

Incorrect model of software development process

CD Engineers
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�¯ô�� Ù ��� Ü � � ö^� � � � Ù � � è�Ü�Ù^è � �^� Ù � �i�9ý-� ÷ Ú�þ?Ü�Ù^Ü�â%Ý ��������£³� �i� Ü é¯é � è � Ù �  

ÿ���� �����
	������� ��������� ��������� ����� � ����� �
�a�i� ä Ü�â%å � ����� Ù ã Ü � � �l� Ý ��� � á�ã Ü �³��ö � � Ü � � è�ó2Ý � �i� ä Ü�â%å � ����� Ù þl�ió¨â � é
 ��� â �%��� � � ç �eáMá �������%� Ù ñ ä þ  ç õ  
ý � Ü�Ù"! � � ó � â ã Ü ��� �i� ä þ  ç$# � ¢ � Ù � � Ü�â á Ü�Ù¨Ü#¢ � � Ü�Ù¨è � �¤� ó �	��� �i� �D�^� Ü�Ùiå �%���D£)��� � á Ü�Ù   Ø/ÙhÚ�Ü�Ý{Þ#ß�ß�ß-à
� �i� ã Ü � � �=� Ý ��� � á�ã Ü �=� � ö^ö â � � è9ó'Ý � � � �¯� ¢ �	� �^Ù^è ã Ü � � �=��� � � é�� � î ä � â�â � ì à&%2à'Ü�Ù^è í' ����i� ã Ü � � �=ö � áQö � è
£)���eá � Ü é	� ã � â¤â ã Ü ����� � Ü � � è ã��%� �é	� â ���	� Ù � ó � £���� �®� Ù � � �	� Ùi¢ � �i� è �¤�����	� ó¨� ���%� Ù � Ý ��� � á  
�a�^� ��� � � é�� ��£D� �i�Oé � Ù � Ü áM� Ù¨Ü ���%� Ù ã Ü � á Ü�Ù2� � � � � Ü � � Ü�è!ó �¯� Ù ��ö^� � Ü�è � Ù¹Ü £ Ü �	á Ù � Ü �Mä � â¤â ì2 

 Ù'� � �^Ü�â�â%Ý �i� Ü ô Ý � Ü � Ù �®£)���eá Ú�Ü�Ý ù��� Ú�Ü�Ý ° Þ é Ü ���K� � è � �i� ópÜ é � � �	� Ü ���O� �i� ã � â�â  ('�� � ã �¯� Ù ÚhÜSÝ °*)
Ü�Ù^è�ÚhÜSÝ °�ì à �i� Ü�Ùiå+! � � ó � â éK�i��é å � è ä � â¤â ì ó¨� � è � èAÙ ���0� Ü#å � á � Ü � � � � á � Ù ���0��£ éK� â ���	� Ù � � � ��� è^�^Ü�â � à
Ü�â � � � �^¢ � è^Ü � â%Ý é	�i��é å ��ã � � � � � ö^ö:�e� � è ��� ó � á Ü�è �� -, ä � â�â ì ã Ü �4� � � Ù � è �/.ò� Ù�ÚhÜSÝ °�ì2 

æ�Ù � �i� áQ��� Ù � Ùi¢ ��£ Ú�Ü�Ý °�ì à ý � Ü�Ù0! � � ó � â � � � � � Ù � è ���aã=��� å�Ü £)� � � � Ü ô � Ùi¢4ó �¯� Ù8Ü ã Ü�Ý £)���eáÏä Ü�â%å � �	��� Ù
£)���láQ��� � � � Ü�Ù Ü ã �¯� å  �ï�� � � � Ù � è � Ù ä � â�â í àUó¨� ��� � ����� â%Ý�Ü £�� � � è �e� Ùi¢ ��� à �i� â � Ü � Ù � èMÜ8Ù � ã é	� â ���K� Ù^Ü �����
£)���4ä � â�â í�� Ü�è²Ù ��� ó �¯� Ù � Ù ��� Ü�â�â � è±Ü�Ù^è � �^� ã � â�â ã Ü �6� �i� � � £)��� � ö � áMö¨� Ùi¢��^Ù é	� â ���	� Ù^Ü � � è ã Ü � � � è �%� ��é � â�Ý
� Ù ���8� �i� è �������	� ó¨� ���%� Ù � Ý ��� � á  �ï�� è � èMÙ ����� � � Ù �/.�� �^� ã � â¤â àeó¨� �=� Ù ��� � Ü�èMÜ�â¤â �Sã � è �%�l���0��ö � � Ü � � ã��%� � � � �
é	� â ���	� Ù^Ü ����� Ù�^Ù ��� â@Ù �'� Ù � Ù �i�	� è^ÜSÝÚhÜSÝ °*1 à ã �i� Ù � �i� Ù � ã é	� â ���	� Ù^Ü �����4ã Ü ��� Ù ��� Ü�â�â � è  

æ�Ù!Ú�Ü�Ý °�ì à � Ü áQö â � ��£����eád� �^� ä Ü�â%å � ����� Ù ã Ü � � � è �¤�����	� ó¨� ���%� Ù � Ý ��� � áÉã � � � � � Ù �M��� ÷325464 Ü#ó �
£)���8� � ����� Ùi¢�Ü é¯é ��� è � Ùi¢ ����� �i� Ù ���	á Ü�â ö^��� é�� è^� � ��  æ�ÙòÚ�Ü�Ý °Sí à ÷$254�4 Ü#ó � Ü�è ô ��� � èòÚ �   ! � � ó � â � � Ü �
� Ü áQö â � ��£��	�eá ÚhÜSÝ °�ì � � ��� � è ö:�e������� ô�� £���� ê  ué � â � Ü�Ù^è ����� Ü�â é � â �%£)���	áM�  ��a�i� Ù � ü2� è^ÜSÝ ñ ÚhÜSÝ ° ùeõ®� �i�
7¨�	���6� Ý áQö¨���eáM�4��£Hã�� è � ��ö¨� � Ü�è � â�â�Ù � �	� Ü ö^ö � Ü � � è � Ù � �i�8é �eáMá �^Ù �%� Ý   þl�iópâ � é � Ù982� �%�	� � � Ü#ó � � �4� �i� ã Ü � � �
ö^���eáMö^� � èQÜ ��� � � Ü�Ù é�� � ó2Ý ý � Ü�Ù:! � � ó � â � � Ü ��� �i� ã Ü � � �lã Ü �l� Ü £ �� 
' Ý�Ú�Ü�Ý °*1 � �^� � é ��ö � ��£p� �^� � � � ó � � Ü#å
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� Ü�è²¢ ���,ã Ù�àiÜ�Ù^èÜ ö � è � Ü ���	� é � Ü�Ù é � Ù � Ü é � � è � �^� â � é Ü�â �i� Ü�â � � �¨Ù �%��ã��%� � Ü � � ��ö¨� é �%� Ù � � Ü �a� �i� ã Ü �4� �¯� � Ùi¢
ö Ü ��� � Ù ���4ã���� � � Ý áQö^���eáM�6��£ ê  ^é � â �  
�a�^�o' � � é�� ëc�D� � Ý ë æ ã � Ù ý � �^Ù^è ñ�' � æ ý õ ï�� Ü�â � �� Ù �%� ñ � �^� ¢ � ô�� � Ù á � Ù � �^Ù �%��� � ��ö@� Ù ��� ó¨â � £)����ö �ió¨â � é

�i� Ü�â � � � Ù � �i� Ü � � Ü õ ó � ¢eÜ�Ù²Ü�Ù � Ù ô�� ����� ¢eÜ ���%� Ù   Ø Ù � ã��M� � ö Ü � Ü � �8é Ü�â�â ��ö â�Ü é�� è ��� ý � Ü�Ù�! � � ó � â à � �i�®�i� Ü�â � �
�/� é � Ü�â ��ã � � � ��� â�è � � Ü ��� �i� ã Ü � � �8ã Ü �x�/� å�ÜSÝ  H� ÷ �®� � Ü �D���¤á � à ý � Ü�Ù"! � � ó � â³è � èhÙ ��� è �¤� é â �e� � � �i� â�Ü#ó
� � � �¨â ����£)���eá ÚhÜSÝ °�ì à-ó¨� � �i� è � è ��� Ü ��������� � � � Ü�Ù^è � � ö � � é	� â ���	� Ù^Ü � � � �^� � Ý ��� � á�������� Ý ��� è � ������� Ý�Ü�ÙUÝ
é � Ù � Ü áM� Ù^Ü�Ù ���®� Ù � �^� ã Ü � � �  ®�a�i��é	� â ���	� Ù � � � ��� è^�¨Ü�â � ó � ¢eÜ�Ù ���²� ��é � ô�� �   ÷ ö^ö Ü � � Ù � â%Ý�à�Ú �   ! � � ó � âHè � è
Ù ��� è ��� é â �e� � � �^� â�Ü#ó � � � �¨â ���4£)��� Ü é �eá ó � Ù^Ü ���%� Ù ��£H�\ã=�±� � Ü ��� Ù � î=�i� è � èÙ ���aã Ü�Ù �����M� �¯ô�� Ü�â � �i� �^Ù � Ü £ �
ö^� Ü é ��� é�� � �i� � Ü�è � Ùi¢eÜ#¢ � è � Ù £)���eá Ú�Ü�Ý °�ì ��� ÚhÜSÝ °SíAñ �   ��  à � �^Ù¨Ù � Ùi¢ ä � â�â í ã��%� � � � � éK� â ���	� Ù^Ü ���%� Ù õ à
Ü�Ù^è �i� è � è�Ù ��� �^Ù¨è � �	��� Ü�Ù^è � �i� � � �	��� � � Ü�Ù^è ö@��� � Ù ��� Ü�â�â�Ý £ Ü � Ü�â é � Ù � � 8'� � Ù é�� �4��£�� �^� ö¨� � � � Ù é�� ��£ ê  ié � â �
� Ù � �^� ã Ü � � ��� Ý ��� � á  ï��±é � Ù ��� Ù'� � è ����� � � � Ü�Ù^è � � ö � � é	� â ���	� Ù^Ü � � � �i� ã Ü � � ��� � ��� �^¢ � � �i� £)� â�â �,ã�� Ùi¢
ã �¯� å � Ù^è�à � � é¯é�� ����£ �^â�â%Ý � Ù é � � Ü ��� Ù^¢ � �^�6éK� â ���	� Ù � � � ��� è^�¨Ü�â �   Ø ��� Ù � é Ü�â¤â%Ý�à �%�³ã Ü � Ù ����� �i� ��ö � � Ü ���%� Ù ��£@ä � â�â í
ã��%� � � � � Ü é	� â ���K� Ù^Ü ������� � Ü � é Ü�� � � è � �i�aé � Ù � Ü áM� Ù^Ü ���%� Ùd� � �i�aé � Ù � Ü áM� Ù^Ü ����� Ù � Ù ��� � Ü�è � Ù � � � � è � �i� � Ý ��� � á
� � ��� �^¢ � ä � â�â ì £)���eá Ú�Ü�Ý ° ÞQ�¨Ù ��� â ���4ã Ü �a� � � � è �Sã Ù�Ú�Ü�Ý °�ì2 

æ�Ù²Ú�Ü�Ý²Þ#ß-à � �i� 7¨�	����ö:�e���%��� ô�� � � ���6£���� ê  ié � â �:� Ù £ ��é ���%� Ù ã Ü �6� � ö:����� � è±Ü�Ù¨è � �^�3' � æ ý ï�� Ü�â � �x Ù �%�
é Ü�â�â � è ý � Ü�Ù�! � � ó � â � ã�� é�� ��� è � � � �	áM� Ù � ã �i� � �i� �a� �i� � Ù £ ��é ���%� Ù áM� ¢ � � ó � â � Ù^å � è ���M� �i� ã Ü � � ��� Ý ��� � á  
' ��� � ����á � � à ý � Ü�Ù�! � � ó � â � � ö:����� � è{Ü é¯é�� ö^� Ü#ó¨â �MéK� â ���	� Ù � � � ��� è^�^Ü�â � Ü�Ù^è £ Ü � â � è ��� è ��� é â �e� � � �i� Ü�è ô�� �K� �
� � ����� � � �¨â ���  ��a�^�9ï�� Ü�â � �" Ù ��� Ü ��� � � � è � �^� ö �^ó¨â � é � � Ü �D� �i� ã Ü � � �®ã Ü ��� Ü £ � ó¨Ü � � è � Ù � �i� Ü ��� � � Ü�Ù é�� �
��£ Ú �   ! � � ó � â  
�a� Ü �D� Ü á � è^ÜSÝ�à�Ü ä þ  ç � áQö â � Ý �¯� ö â¤Ü é�� èhÜ�Ù{Ü�Ù � Ù'Ý áM� � � é Ü�â�â ���²� �i� Ú � Ù ������� Ý ��£�� �i� êlÙ ô �%��� Ù ë

á � Ù � ñ Ú{æ�ê õ ý ö¨� â¤â � ÷ é ���%� ÙÛç � Ù � � � à ã � � é	� Ü é ��� Ü � Ü�Ù � á � � ¢ � Ù é Ý é Ü�â�â é�� Ù � � � à � � ö:������� Ùi¢ � �i� Ü�è ô�� �K� �
� � ����� � � �¨â ���a£)���eá ÚhÜSÝ °�ì2  æ�Ù é � Ù � Ü é ��� Ùi¢�Ú �   ! � � ó � â à � �^� Úòæ�ê ã Ü � ¢ � ô�� Ù�Ü�Ù �¯ô Ü ��� ô�� Ü�Ù ��ã � � Ü�Ù^è
Ú �   ! � � ó � â ����� â�âGè � è�Ù ����� �¯ô�� Ü�â � � Ü � é � Ù � Ü áM� Ù¨Ü � � è � Ü áQö â � � � Ü�è�ó �¯� Ù £)� �^Ù^è � Ù � �i� ã Ü � � � è �¤�����	� ó¨� ë
���%� Ù � Ý ��� � á  O�a�i� 4 � é Ü�â=Ú � è � é Ü�â6æ � é�� ��ã Ü � é � Ù � Ü é � � è ó2Ý � �i���i� Ü�â � � �^Ù �%� àHÜ�Ù^è �i� ���'� å � ô�� ��� �i�
� Ù ô�� ����� ¢eÜ ���%� Ù  ��a�i���i� Ü�â � � �^Ù �%�=���'� å � �i� �%���Sã Ù ã Ü � � �a� Ü áQö â � � Ü�Ù^è²è � â � ô�� � � è � �i� á;����� �i� Ú � Ù ������� Ý ��£
ï�� Ü�â � � â�Ü#ó ��� Ü ����� Ý � Ù 4 � Ù^è � Ù ñ æ�Ù � Ü �	�%�'õ6£�����á � é ��� ó �%� â � ¢ � é Ü�â � � ����� Ùi¢  
ä �i� Ù!Ü � å � è ó2Ý � �i� Úòæ�ê £)��� è � é � á � Ù � Ü ����� Ù�à ý � Ü�Ù�! � � ó � â 7 Ù^Ü�â�â%Ý ö^�	� è^� é�� è � �i� Ü�è ô�� �K� � � � ���

� � � �¨â ���a£)���eá ÷$254�4 Ü#ó ��� Ü ����� ÝOÜ�Ù^è � �i� è^Ü � â%Ý ��ö � � Ü ��� Ùi¢ � �i�¯� ����£�����ä � â�â � ì Ü�Ù^è"%2àpó¨� ��� Ü � è �i��é � �^â�è
Ù ���Qö^�	� è^� é�� � �i� � �i�¯� �Q£����Qä � â¤â í �^Ù ��� â � �^� Ù � ü2� è¨Ü�Ý   4 Ü � � � à �i� � Ù ����� � é � � è � ��� ó ����� �^� �M�i� Ü�Ùiå ���
� �¯ô ��� � � �i� ä � â�â í � �^�¯� �aã��%� � � �^� � Ù � � Ù ���%� Ù ��£ é � Ù é�� Ü�â � Ùi¢ � �i� £ Ü é ��� � Ü �aä � â�â íQ� Ü�è ��ö � � Ü � � è ã��%� � � � �
Ü éK� â ���	� Ù¨Ü �����   æ�Ù � � � � è^Ü�ÝÚ�Ü�ÝOÞ ) à ý � Ü�Ù�! � � ó � â ö^��� ô � è � è � �i� Ü�â � � � � èOè^Ü � â%Ý ��ö � � Ü ��� Ù^¢ � �i�¯� �����±� �i�
Úòæ�ê  u�a� Ü �8� Ü á � è^ÜSÝ�à � �^�M�i� Ü�â � � �^Ù �%� â � Ü � Ù � è � � Ü �®�\ã=�h��£=� �^� ã Ü � � ��� Ü áQö â � �®�%� � Ü�è é � â�â ��é � � è � Ù
Ú�Ü�ÝOÞ °8� Ü�è � � ��� � è ö:�e���%��� ô�� £)��� ê  ¨é � â �  
ä3�%� � � � �Dã Ü �%��� Ùi¢ £����®�%���D�Sã Ù � Ü áQö â � ����� ó � � � � � � Ù � è�à � �^��' � æ ýh�i� Ü�â � � �¨Ù �%�a� Ù{Ú�Ü�ÝòÞ ° �¤��� � � è

Ü{ó �e� â ã Ü � � � Ü�è ô ������� Ý � Ù¹â � é Ü�â � Ü�è �%�   ÷ ó � � � � Ü�â £���£Dä Ü�â%å � ����� Ùd# �M� � ��� è � Ù ��� ó ��é Ü á � Ü ã Ü � � ��£D� �i�
Ü�è ô ������� Ý � ÙOÚ�Ü�Ý�Þ ° à ã���� � ���eá � á � á ó � �	����£H� �^� ö �iópâ � é ����� â�âuè �	� Ùiå � Ùi¢ � �i� ä Ü�â%å � �	��� Ù ���,ã Ù ã Ü � � � Ü �
â�Ü � � Ü � Ú�Ü�Ý�Þ )2 ��a�i� 7¨�	����ö � �K��� ÙOè � � è � Ù�ÚhÜSÝhÞ�Þ2à�Ü � ��é � Ù^è � Ù�ÚhÜSÝ�Þ ) à:Ü�Ù^è �\ã=�²áQ��� � � Ù�ÚhÜSÝhÞ ø  
��� �	� Ù^¢ � � ���9����á � à á Ü�Ù'Ý é	� � â�è � � ÙÛó ��é Ü á � � � �	�%� � � â�Ý � â�â�Ü�Ù^è ���eá ��ô � é ����áM�9ã�� â�â ö¨��� ó¨Ü#ó¨â%Ý � ü-ö � �	� � Ù é��
â�Ü ����� Ùi¢Mè^Ü á Ü#¢ � ���M� �i� �%� å � è^Ù � Ý � Ü ��ã � â�â�Ü �a��� �i� � â � Ùi¢ ë � � �	á �i� Ü�â � �� . ��é ���   Ø Ù�Ü�â¤â à � �¯ô�� Ù ö � ��ö â � è � � è
Ü�Ù^è áM��� � � � Ü�ÙOÞ ) ß�ß±ó ��é Ü á � � â�â  

4 �'� å � Ùi¢ � Ù^â%Ý�Ü ��� �i� � � ö^���Sü-��á Ü � �9�¯ô�� Ù ��� Ü�Ù^è é � Ù^Ù ��é ��� Ùi¢ � �i� á ó'Ý ���eá � � Ý ö � ��£ é Ü�� � Ü�â éK� Ü � Ù�à �%�
Ü ö^ö � Ü �	�G� � Ü �³� � ���H��� Ü ���¤áQö â �lé Ü � � ��£p� Ù é �eáQö � � � Ù é�� àeÙ � ¢eâ � ¢ � Ù é�� à�Ü�Ù^è�è ��� � � Ù � ��� Ý®ó2Ý ä þ  ç � áQö â � Ý �¯� �  
Ø/Ù £ Ü é � à � �i� ¢ � ô�� � Ù á � Ù �M� � ö^� � � � Ù � Ü ��� ô�� � Ü � ¢e� � è!Ü �Q� �i� Ü é¯é � è � Ù �M� Ù982� �%� Ý � � Ü � ý � Ü�Ù�! � � ó � â ���Q� �i�
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� Ù £)��� é � Ùi¢Qâ � ¢ �¤� â�Ü ���%� Ù�à � � ¢e�^â¤Ü ���%� Ù � àiÜ�Ù^è ö:� â � é � � �l� � Ü � Ü ö¨ö â%Ý ���Q� �i�8é � Ù ����� � é ���%� ÙÜ�Ù¨è ��ö � � Ü ���%� Ù ��£Há � ë
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é � Ù ��� Ù'� � Ùi¢ � è^� é Ü ���%� Ù � � 8'� �%� � á � Ù ���³£����l��ö � � Ü �����	�����0á Ü � Ù � Ü � Ù é �eáMö � � � Ù é�� Ü � å-Ù �Sã â � èi¢ � Ü#ó � � ��ã Ü � � �
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���ç¡ �¢ î�£¥¤ � ' Ü\¦� é ä Ü¨§j�/� ý Ü¨©'�/§\ÝQç}ªeÙG§j�ªeâ ý §j��� é §�
��\  4 ��Ùs�7¦��\ª��¤Ù
�«��Ù+§jª2§ ¤ �4â��/©�§�ª\©pÜ�óEª ü Ü¨�� é ªeÙ+§j�Uªeâ
â���Ùs�7¦/  4 ��Ù
�7¦�©��ª á ª\�«§jª¬§ ¤ �§jª ö ª\�®óEª\§j§jª á ª\©�Ü±óEª ü �� ö ��7¦��Ù+§«��Ù
©�ª\� á Ü¨§��ªeÙ�àf©��/��èió¨Ü é åpà�ª\��Ü ö ¤ Ý9¦� é Ü�â
� ª ã  £à¥� é §�Ü�Ù
�eâ��7¦ ã ��§ ¤ ¦ ¤ Ü¨� ö é ª\�	Ù
�/�U¦=Ü¨�� é ªeÙG§j�ªeâ�â��/��¦ ã ¤ �¤â��®�� é §�Ü�Ù
�eâ��7¦ ã ��§ ¤ �ª��^Ù^è
��è é ª\�	Ù
�/�U¦W�� ö ��7¦j��ÙG§
ö â�Ü�ÙG§¦/ 



uawk¯?w np�:���Ôs*uYm$} n�|0�0u£q��9�±°�scqz� �]�¦{Y�oq�mzu�u�sRØ3q�r�{ ø Þ ì
£¥¤ �aÚ²��Ùv��¦j§j��Ý³ª\© ï ��Ü�â�§ ¤ ¦U� ö �/� ô �*¦j�7¦�â�ª é Ü�â ï ��Ü�â�§ ¤§ Ùv��§¦¯à+��Ù´§ ¤ ��¦ é Ü\¦j��àG§ ¤ � ' �U� é � ëc� �U�¯Ý ë æ ã ��Ù ë ý ª��¨Ù^è

ñ�' � æ ý õ �¡� ö Ü¨�§ á ��ÙG§µª\© ï ��Ü�â�§ ¤ à¶�U�^ÙMó2ÝMâ�ª é Ü�â:æ � é �/�U¦�ª\© ï ��Ü�â�§ ¤ �¤Ù�� ü � é �
§��Ù
�§ ¤ �7�����ªeâ����¤Ù ö �Uª\§j� é §��Ù
�
ö �iópâ�� é·¤ ��Ü�â�§ ¤   £¥¤ � ' � æ ý Ú¸��èv� é Ü�âd�¡� ö §/ ¹ª\© ï ��Ü�â�§ ¤ �� é �7� ô �7¦���Ù ö �
§¦}©��ª á ô Ü¨�U��ª��s¦®¦ª��
� é �7¦¯às��Ù é â��^ès��Ùs�
¤ ª�¦ ö ��§�Ü�â�¦¯à¶§ ¤ ��â�ª é Ü�â á ��èv� é Ü�â é ª áMá �¨Ùs��§ Ý�à9§ ¤ �®Úy��Ùs��¦§j��Ý´ª\© ï ��Ü�â�§ ¤ àiÜ�Ù^è¬§ ¤ � ä Ü�â%å\�/�§jªeÙ�þ��ió¨â�� é� §�¤â���§���7¦
ç}ª áMá ��¦¦��ªeÙuàeÜ�Ù^è���Ù´§�
�KÙ���¦���7¦ ö ªeÙs¦U�%ó¨â��}©'ª\�}��¦¦�v��Ù
��Ü�è ô �*¦jª\�U���7¦�Ü�Ù^è Ü�â��/�§¦W��©f��*8¶�s���U��è³§jª ö �ª\§j� é § ö �ió¨â�� é
¤ ��Ü�â�§ ¤    ö ªeÙ³�U� é �7� ô �¤Ù
��Ü�è ô �/��¦j� ã Ü¨§j�/�
8¶�^Ü�â���§ Ýº�� ö ª\�§¦d©��ª á § ¤ �µ�\ª ô �/�	Ù á ��Ù+§z§j�7¦§��Ù
�®â�Ü#óv¦�ª\�z§ ¤ �4Ú{æ®êaà
§ ¤ ��â�ª é Ü�â ö �^ó¨â�� éº¤ ��Ü�â�§ ¤ �¤Ùs¦ ö � é §jª\�¡�¤Ù ä Ü�â%å\�/�§jªeÙ ã ª��^â�è�Ù
ª\� á Ü�â�â%Ý é ªeÙ+§�Ü é §«§ ¤ � ä þ  ç»§jª¼��Ùv¦�
��³§ ¤ Ü¨§
©�ªeâ�â�ª ã � ö ¦�Ü áQö â��7¦ ã �/��½§�Ü#å\��ÙOÜ�Ù^è é�¤ â�ª\�U�¤Ù
�2��7¦��ès�¨Ü�â�¦ á Ü\��ÙG§�Ü\��Ù
��è� 

£¥¤ � ö �^ó¨â�� é ã Ü¨§j�/��¦�Ý9¦j§j� á ��Ù ä Ü�â%å\�/�U§jªeÙ¾��¦�U�^Ù�ó'Ý±§ ¤ � ä Ü�â%å\�/�§jªeÙ¹þ��ió¨â�� é: §�¤â���§���7¦Qç}ª áMá �*¦¦��ªeÙ
ñ ä þ  ç õ à ã ¤ � é�¤ ª ö �/�	Ü¨§j�7¦¬§ ¤ � ã ��â�â�¦ Ü�Ù¨è¿�*¦���7¦ ö ªeÙv¦�%ó¨â��À©�ª\� éU¤ â�ª\�U��Ù^Ü¨§��ªeÙ�Ü�Ù^è¿©'ª\� á ��Ü\¦�s�� á ��ÙG§¬ª\©
éU¤ â�ª\�U��Ù
�¼��7¦��èv�^Ü�â�¦/ òæ ô �/�U¦��� ¤ §´ª\©¥§ ¤ � ä þ  çÁ�*¦ ö �ª ô ��è
��è�ó'ÝÂ��â�� é §j��è ä þ  ç ç}ª á á ��¦¦��ªeÙ
�/�U¦/  £¥¤ �
ç}ª áMá ��¦¦��ªeÙs�/�U¦�Ü¨�U��U�7¦ ö ªeÙs¦�%ó¨â��º©'ª\�«�7¦§�Ü#ó¨â���¦ ¤ ��Ù
�±Ü�Ù¨è é ªeÙG§j�ªeâ�â*��Ù
�¬§ ¤ � ö ªeâ�� é ���7¦¡�^Ù^è
�/� ã ¤ � éU¤ § ¤ �Qþ  ç
ª ö �/�	Ü¨§j�7¦¯à ã ¤ ��â��}§ ¤ �¥�\��Ùs�/�	Ü�â á Ü�Ù^Ü¨�\�/� ñ ý §�Ü�Ù(!ºªG�¯óE��â õ Ü�Ù^è�¦§�Ü . Ü¨�U�¥��7¦ ö ªeÙs¦��ó¨â��W©�ª\�lÜ�è á ��Ùs��¦j§j�/����Ù
�·§ ¤ �7¦j�
ö ªeâ�� é ���7¦���Ù�ª ö �/�	Ü¨§�¤Ù
�½§ ¤ � ã Ü¨§j�/�®©)Ü é ��â*��§ Ý\  ÷ â�§ ¤ ª��
� ¤ § ¤ �/ª\��/§� é Ü�â¤â%ÝMÜ�â�¦jª��7¦ ö ªeÙs¦��ó¨â��®©�ª\��§ ¤ � ö �iópâ�� é ã Ü¨§j�/�
¦�Ý9¦j§j� á às§ ¤ � á �^Ùv� é � ö Ü�â���§ Ý â��/©�§®§ ¤ �ºª ö �/�	Ü¨§��ªeÙÀª\©�§ ¤ � ã Ü¨§j�/�¡¦�Ý9¦j§j� á §jª�§ ¤ � ä þ  ç¡ 

£ ª\�\�/§ ¤ �/��à¹§ ¤ �¬¦�Ü¨©��/§ Ý é ªeÙs¦j§j�	Ü\��ÙG§¦��Ù
©�ª\� é ��èÛó2ÝÛÜ�â�âWª\©¥§ ¤ �7¦j�Ã¦�Ý9¦j§j� á é ªeÙ+§j�Uªeâ é ª áMö ªeÙs��Ù+§¦ á �v¦j§9óE�
Ü�è
�*8¶�^Ü¨§j�½§jª���Ù
©'ª\� é �º§ ¤ �ºª ô �/�	Ü�â�âÄ¦�Ý9¦j§j� á ¦�Ü¨©'�/§\Ý é ªeÙs¦j§j�	Ü\�¤Ù+§¦/ ��d�����
��9ç¡ �¢º¦ ¤ ª ã ¦¥§ ¤ �ºª ô �/�KÜ�â�âÄ§ ¤ �/ª\�U�/§� é Ü�â
ã Ü¨§j�/�¦�Ü¨©��/§ Ý é ªeÙG§j�ªeâ}¦j§j�U� é §�
�U����ÙÛæ�ÙG§�Ü¨�U��ªOÜ�Ù^èÅ§ ¤ ��¦�Ü¨©��/§ Ý ë ���â�Ü¨§j��èÆ��*8¶�s���� á ��ÙG§¦®Ü�Ù^è é ªeÙv¦j§j�	Ü\��ÙG§¦º©�ª\�
��Ü éU¤ ¦�Ý9¦j§j� á é ª áQö ªeÙ
��ÙG§/ 
ê=Ü éU¤�é ª áQö ªeÙ
��Ù+§·ª\©d§ ¤ �½¦jª é ��ª ë §j� éU¤ Ùv� é Ü�â ö �^ó¨â�� é ã Ü¨§j�/�2¦�Ü¨©��/§ ÝÇ¦�Ý9¦j§j� áÆö â�Ü�Ý9¦aÜ��ªeâ��º��ÙÀ��Ùs©'ª\� é �¤Ù
�È§ ¤ �

¦�Ý9¦j§j� á ¦�Ü¨©'�/§\Ý é ªeÙs¦§j�	Ü\��ÙG§¦/   Ù¨è
�/�U¦j§�Ü�Ù^èv��Ù
�«§ ¤ �DÜ é¯é ��è
��ÙG§���*8¶�s���U�7¦lÜ¨�eÜ\��ÙÃ�^Ù^ès�/�U¦j§�Ü�Ù^ès�¤Ù
�2§ ¤ ���Uªeâ�����Ù�§ ¤ �
Ü é¯é ��è
��ÙG§®¦ é ��Ù^Ü¨�U��ª ö â�Ü�Ý\��è²ó2Ý���Ü éU¤ â�� ô ��âEª\©Ä§ ¤ �«¦�Ý9¦j§j� á #%¦ ¤ ���/�	Ü¨� éU¤ � é Ü�â é ªeÙ+§j�ªeâ�¦§j�U� é §�
��2��Ù¼§ ¤ �®Ü é¯é ��è
��ÙG§
ó2ÝMÙ
ª\§lÜ�è
�*8¶�^Ü¨§j��â%ÝÈ��Ù
©�ª\� é ��Ùs�½��§¦ ö Ü¨�§Wª\©�§ ¤ �¡¦�Ü¨©��/§ Ý é ªeÙs¦§j�	Ü\��ÙG§/ ��sª\�}��Ü é�¤²é ª áQö ªeÙ
��Ù+§¯àG§ ¤ � é ªeÙG§j�U�%óf�
§��ªeÙ
§jªÆ§ ¤ ��Ü é¯é �¤è
��Ù+§Ã��¦±è
�7¦ é �U�%óE��èÉ��Ù¾§j�/� á ¦�ª\©º§ ¤ �²©�ª��
� é ªeÙ¨ès��§��ªeÙs¦���*8¶�s�����èÊ©'ª\�²Ü�è
�*8¶�^Ü¨§j� é ªeÙG§j�ªeâ à¡�� _�\ %à
§ ¤ �¬�\ªeÜ�â à�§ ¤ �²Ü é §��ªeÙs¦¯à�§ ¤ � ö �ª é �7¦¦³ª\� á ��ÙG§�Ü�â á ª-è
��â�¦¯à³Ü�Ù^èÅ©��/��èió¨Ü é åf  ÷ §��Ü éU¤ â�� ô ��â}ª\© é ªeÙ+§j�Uªeâ àz§ ¤ �
é ªeÙG§j� ü §W�¤Ù ã ¤ � éU¤ § ¤ �4óE� ¤ Ü ô ��ª\��¦�§jª¶ª�å ö â�Ü é �®��¦³Ü�â�¦jª é ªeÙs¦��ès�/���è� HØË§z��¦³Ù
ª\§ ö ª�¦¦�%ópâ��W§jªº�^Ù¨è
�/�U¦j§�Ü�Ù^è ¤ � á Ü�Ù
óE� ¤ Ü ô ��ª\� ã ��§ ¤ ª��
§�å-Ù
ª ã ��Ù
�¬§ ¤ � é ªeÙ+§j� ü §½��Ù ã ¤ � é�¤ ��§�ª é¯é �
�U¦�Ü�Ù^èy§ ¤ ��óE� ¤ Ü ô ��ª\� ë ¦ ¤ Ü ö ��Ùs��©XÜ é §jª\�U¦«��Ùy§ ¤ �
��Ù ô ���UªeÙ á ��ÙG§/ 

£¥¤ ��¦ 7 �U¦j§�â�� ô ��âsª\©@Ü�Ù^Ü�â�Ý¶¦�*¦ ö �ª ô ��è
�7¦�Ü ô ��� ã ª\©E§ ¤ �aâ�� á ��§�Ü¨§��ªeÙs¦dª\©N§ ¤ �¥¦j§�Ü¨§� é�é ªeÙ+§j�ªeâv¦j§j�U� é §�
�U�aÜ¨§¹§ ¤ �
§� á �´ª\©�§ ¤ �QÜ é¯é ��è
��ÙG§/  ' �
§º¦�Ý9¦j§j� á ¦®Ü¨�U��Ùsª\§º¦j§�Ü¨§� é ßÉ§ ¤ �¯Ý{Ü�è^Ü ö §®Ü�Ù^è é�¤ Ü�Ù
�\��ª ô �/�º§� á �\ 9Ø Ù ý9£ ÷ Ú�þHà
¦�Ý9¦j§j� á ¦8Ü¨�U�È§j���Ü¨§j��èÛÜ\¦9ÜèiÝ2Ù¨Ü á � é ö �ª é �7¦¦2§ ¤ Ü¨§½�*¦ é ªeÙ+§��Ù¶�^Ü�â�â�ÝhÜ�è^Ü ö §�¤Ù
�Ã§jªOÜ éU¤ ��� ô ����§¦«��Ù^èv¦®Ü�Ù^èÌ§jª
���Ü é §¹§jª éU¤ Ü�Ù
�\�7¦���ÙÈ��§¦j��â�©pÜ�Ù^èÈ��§¦���Ù ô ���ªeÙ á ��ÙG§/  £¥¤ �®ª\�U������Ù^Ü�â9¦�Ý9¦j§j� á è
�7¦���eÙ á �s¦§�Ù
ª\§zªeÙ^â%Ý³��Ù
©'ª\� é �¥§ ¤ �
¦�Ý9¦j§j� á ¦�Ü¨©��/§ Ý é ªeÙs¦j§j�	Ü\��ÙG§¦¯àeóf�
§�§ ¤ �®¦�Ý9¦j§j� á[á �s¦j§ é ªeÙ+§�¤ÙG�
�µ§jª2��Ù
©�ª\� é �µ§ ¤ � é ªeÙs¦j§j�	Ü\�¤Ù+§¦�Ü\¦ éU¤ Ü�Ù
�\�7¦zª é¯é �
�7 
£¥¤ ��Ü�Ù^Ü�â%Ý9¦��¦�ª\©GÜ é¯é �¤è
��Ù+§¦�à
§ ¤ �/��/©�ª\���à9��*8G�v����7¦µ�^Ù^è
�/��¦j§�Ü�Ù^ès��Ùs�8Ù
ª\§µªeÙ^â%Ý�§ ¤ � � Ü ã ¦µ��Ù¬§ ¤ �2¦j§�Ü¨§� é�é ªeÙ+§j�Uªeâ
¦j§j�U� é §�
��}§ ¤ Ü¨§HÜ�â¤â�ª ã ��è§ ¤ �}¦	Ü¨©'�/§\Ý é ªeÙs¦§j�	Ü\��ÙG§¦�§jª�óE� ô ��ªeâ�Ü¨§j��è�óv�s§GÜ�â�¦jª¡§ ¤ � éU¤ Ü�Ùs�\�7¦�§jª¡§ ¤ �}¦�Ü¨©��/§ Ý é ªeÙ+§j�Uªeâ
¦j§j�U� é §�
��¥ª ô �/��§� á � ñ § ¤ � ¸Å»�À�Â9½U»�ÂÔÀA¹/Á�Í/¼/¿W¹/Ã�ÌQ½Å¸ õ Ü�Ù^è�§ ¤ ��èiÝ-Ù^Ü á � é ö �ª é �7¦U¦j�7¦�óE� ¤ ��Ù¨è´§ ¤ �7¦j� é�¤ Ü�Ù
�\�7¦ ñ § ¤ �
ËX·Å¶Ô¹/ÇMÌ�¾/ÀA¹/Á£Í/¼/¿W¹/Ã�ÌQ½Å¸ õ   ý � é §��ªeÙ{ç¡  ù Ü�Ù^Ü�â%ÝÔ´/�7¦¥§ ¤ �º¦§j�U� é §�
�	Ü�â�èiÝ2Ù¨Ü á � é ¦µª\©d§ ¤ � ä Ü�â%å\�/�§jªeÙhÜ é¯é ��è
��ÙG§/ 

ÿ��#Í �¿Î3ªz�¡�  ����� ��� �� ���ÐÏ¤� �¹Ñ ��°��EÎ �ÓÒ�� ��® ��� �
÷ ¦���ÙÆª\§ ¤ �/� é ª áQö ªeÙ
��ÙG§���ÙG§j�/�	Ü é §��ªeÙ¹Ü é¯é �¤è
��Ù+§¦�àW§ ¤ �/�� ã �/���Ù
ª ö ¤ Ý9¦� é Ü�â}©XÜ\��â��
��7¦´��Ù ô ªeâ ô ��è�  ØÔ©\à�Ü\¦���Ù
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Walkerton PUC Operations Management

� PRXRORVRY5TRXRS VZ` VRUW�RQ5PRUWV�XR\ S V5`�\ N ` U�SRUW�����RS Q5�ZU[N P�]�QR���ZT5PRN S �

�f^RQRT5�R^RS��&VR` VZ` VR]WV5N ��N PR��XROR��VR` U�VZ��XRS V5`fYRTRXR_ N S �H` VR�RQR` S U�a

�3�&�=�b�&� ���)�
� �&�=�
��PRXR�&XR` V�QR\R` VR�5QR` S UHQR\R��aR]WQ5_ N�_ N PR�WVRO�S Q�S ` VRXRS V5OZ��XRS V5` a

�R` QR�5_ VR��UH�&VR` V�` VRUWQR_ ��VRORa��UWU�TR��VRO����H���&XRUHV5PRUWTR` N PR��N P5UW�RVR]�S N Q5PZ` VR�RQR` S
�f^RQRT5�R^RSR��S X5PZ��QRVR�RV5_W�&X5UH` VR_ XR��N PR��S ^RV�S ` TRS ^Ra��PRXR�&XR` V�QR\R�RQRQR`fU�S X5S V�QR\R_ QR]�XR_W��XRS VR`fQR�RVR` X5S N QRPRU�a

�3� ���F�.  � �&� �  �¡=  �)¢t£.�BGOS Medical Dept. of Health

¤�TR�R_ N ]H^RVRX5_ S ^�N PRUW�RV5]WS QR`fORN O�PRQRSR\ QR_ _ QR�BTR��QRP¦¥¨§R§R©�N PRUW�5VR]WS N QRP�` VR�RQR` S a��OR�WN U�QR` �HU�^RQRTR_ O�^RXR��V��RVRVRP���QR` V��&N ORV5_ �[ORN UWU�VR��N P5XRS V5ORa��OR�WN U�QR` �HO5VR_ XR�WVRO5aª �f�.� ��«&¬ �)� � �3�&���5�b�= 
B®5�
� �&��£����aR]WQ5_ NW��QRUWS5]WQR����QRPR_ �HU��R` VRX5OZS ^R` Q5TR�R^���VRXRS a

¯���° � �F±d² ��«&¬ � � �.³t� �f� £B���&�,�3�&�f£��5� ��� �f� £��

� _ _ PRVRUWUHU�TR` \ XR]�N PR��N P�]�QR���ZT5PRN S N VRUHQ5TRS U�N ORV�´�XR_ �WV5` S QRP��QRU�SR` VR]�VRPRSR��XRS V5`fYRTRXR_ N S �[` VR�RQR` S UHQ5�WVR`fµ��WVRX5` UHQR_ ORa�3�&�f� �)¶ �3� �t·¹¸&� ®�¸,º � ®�� £.� �&��£ � �.� � �

» QR���R_ XRN PRS U[�R�H]WN S N ¼WVRPRUHX5�RQRTRSR]�^R_ QR` N PRV�S XRUWS V�N PZO5` N PR�WN P5�Z��XRS V5` a� ���R` QR�RV5`fXR]WS N �WN S N VRUH�&VR` VZV5UWS XR�R_ N UW^RV5OZ�5` XR]�S N ]WV�\ QR`fµR½��WVRX5` UWa

QR\5¾ Q5�Z` VRUW�5QRPRUWN �RN _ N S N VRUWa� PRXRORVRY5TRXRS VZS ` XRN PRN P5�Z_ VRO�S QZN PRX5ORVRYRTRX5S V�TRPRORV5` UWS XRPRORN PR��3� ���F�.  � �&� �  �¡=  �)¢t£.��H�RV5` XRS VRO�´�VR_ _W¿���N S ^RQRT5SRXZ]�^R_ _ QR` N PRX5S QR` a

ÀRX5]W�WV5OZX5ORVRYRTRXRS V�S ` XRN PRN PR��XRPRO�VRÁW�5VR` S N UWVRa

��XR�Â¥¨Ã�XRP5OZ��XR�Â¥¨Ä�Å XR\ S VR`fU��W���RS QR��UHQR\R�R` Q5�R_ VR��UHXR�R�RVRX5` VRORÆ aM�N O�PRQ5SRS XR��V���VRXRUWT5` VR��VRPRS UHQR\R]�^R_ QR` N PRV�` V5UWN ORTRXR_ UH\ QR`f´�V5_ _�Ä
��N UWU�S X5S VRO�_ QR]�XRS N Q5PRUH\ ` QR�Ç��^RN ]W^�UWX5�Z�5_ V5UH^RXRO��RVRVRP�]�QR_ _ V5]WS VRORa��XRORV�\ N ]WS N S N QRTRUHV5PRS N ` VRUH\ Q5`f` VRU�N O5TRXR_ UHN P�ORXRN _ �HQR�RVR` XRS N PR��U�^RVRVRS UWa�HPR_ �HU�S X5` S VROZ��VRX5UWTR` N PR�ZN P¦¥¨§R§5©RaM�N O�PRQ5SR��VRXRUWT5` V�]W^R_ QR` N PRV�` VRU�N O5TRXR_ UHQRP���QRUWSRO5XR�WU�aª �f�.� ��«&¬ �)� � �3�&���5�b�= 
B®5�
� �&��£��ÀRX5]W�WV5OZX5ORVRYRTRXRS V�S ` XRN PRN PR�Ra�3�&�f� �)¶ �3� �t·¹¸&� ®�¸,º � ®�� £.� �&��£ � �.� � �
���R�R_ �HXRORV5YRTRXRS VZO5QRUWVRU[QR\R]W^R_ Q5` N PRV�S Q���N _ _��RXR]�S VR` N XRa��VRXRU�TR` V�]�^R_ QR` N PRV�` VRU�N ORTRXR_ U�a

¯���° � �F±d² ��«&¬ � � �.³t� �f� £B���&�,�3�&�f£��5� ��� �f� £��

ÈfQR_ _ QR�BTR��QRP�XROR��VR` U�V�OR` N PR��N PR�Z��XRS VR`fYRTRXR_ N S �H` VR�RQ5` S U�a

���RORXRS VZ��PRQR��_ VROR�RV�XRUH` V5YRTRN ` VRORa

É�VR_ N VR�WV5OZT5PRS ` VRXRS VROZ��XRS VR`fUWXR\ V�S Q�OR` N P5�Wa�f^RQRT5�R^RSR]�QRPR�WV5PRN VRPR]WV���XRUHXR]W]�VR�RS XR�R_ V��RXRU�N UH\ QR`fU�XR���R_ N PR�Ra

M�N O�PRQ5SR��XRN PRS X5N P��R` QR�RVR`fS ` XRN PRN PR��QR`fQR�5VR` XRS N QRPRUH` V5]WQR` ORUWa
É�VR_ N VR�WV5OZU�QRTR` ]WVRUH\ QR`f�&XRS VR`fU��WU�S VR�x�&VR` VZ�5VRPRVR` X5_ _ �HU�XR\ VRa�a�f^RQRT5�R^RSRTRPRS ` V5XRS VRO���XRS V5`�U�XR\ VZS Q�OR` N PR��a
M�N O�PRQ5SRTRPRORVR` UWS XRPRO�` N U��WUHQR\5�RXR]WS VR` N XR_�]WQ5PRS X5�ZN PRX5PRS UH_ N ��VZ��aR]�QR_ N aM�N O�PRQ5SR�RVR_ N VR��VZ�RT5N O5VR_ N PRVRUH�&V5` V�XZ^5N �5^Z�5` N QR` N S �Wa
M�N O�PRQ5SRTRPRORVR` UWS XRPRO�^RVRXR_ S ^�` N UW��UH�RQRU�VRO��R�HTRPRORV5` ]W^5_ Q5` N PRXRS VRO��&XRS VR` a

� UWU�TRV��RQRN _W��XRS VR`fXRPRO�QRS ^5VR`fXROR��N U�QR` N VRU[N \5�RTR�R_ N ]H^RVRXR_ S ^�XRSR` N U��Wa
¤�` QR��N ORV�QR�WVR` UWN �R^5SRQR\ROR` N P5�WN PR���&XRS VR`fYRTRX5_ N S �Wa

¯���° � �F±d² ��«&¬ � � �.³t� �f� £B���&�,�3�&�f£��5� ��� �f� £��
N UHXR]�]WTR` XRS VZXRP5OZX5ORVRYRTRXRS V�]W^R_ QR` N PRXRS N QRPZN UH�5VRN PR���RVR` \ QR` ��VRORa��QRPRN S QR`fQR�RVR` XRS N Q5PRUHS Q�VRP5UWTR` VZS ^RXRSRU�XR���R_ V�S XR��N PR��XRPRO�` VR�RQ5` S N P5�
��VRVR��XR]�]WTR` XRS V�` V5]WQR` ORUWa

�3�&�f� �)¶ �3� �t·¹¸&� ®�¸,º � ®�� £.� �&��£ � �.� � �

ª �f�.� ��«&¬ �)� � �3�&���5�b�= 
B®5�
� �&��£��

�3� ���F�.  � �&� �  �¡=  �)¢t£.�

� PRXRORVRY5TRXRS VZ��QRPRN S QR` N P5�ZXRP5OZU�TR�RVR` �WN U�N Q5PZQ5\RQR�RVR` XRS N QRP5U��OR�WV5` UWV�S VRUWS5` VRU�TR_ S UHPRQ5SR` VR�5QR` S VRO��&^RVRP�XRU��WVRORa¤�` QR�R_ V5�ZUHO5N UW]WQ5�WVR` VRO�ORTR` N PR��N PRU��RVR]WS N QRPRUHPRQ5SR` VR]�S N \ N VRORa

�������
��9ç2  )2îW£¥¤ �8þ ¤ Ý9¦� é Ü�â�Ü�Ù^è�æ ö �/�	Ü¨§��ªeÙ^Ü�â�ç}ª áMö ªeÙs��Ù+§¦µª\©�§ ¤ � ä Ü¨§j�/� ý Ü¨©��/§ Ýhç}ªeÙG§j�ªeâ ý §j��� é §�
��\ 



ø Þ ù monpn�q�rËÊ$sktvuawxm�yamzu�{Yqp|�sPmo}~u��ar�{9m$��scr$m�{�s*�ar��a��m�n��eya}ds*u���m�{Yq�|��Y��n�np}N�

óE� é Ü á � á Ü�Ù¨Ü¨�\�/� î�ï ��¦� áQö â�Ý9â��/©�§¹§ ¤ � á ��Ù ö â�Ü é �\  £¥¤ �7¦j� ö �	Ü é §� é �7¦�à¶¦jª á �¥ª\© ã ¤ � é�¤ ã ��ÙG§lópÜ é å Þ#ß8Ý\��Ü¨��¦¯à
��Ù é â*�^è
��è á �*¦¦j§�Ü¨§��Ù
�±§ ¤ �{â�ª é Ü¨§��ªeÙs¦±Ü¨§ ã ¤ � éU¤ ¦�Ü áQö â��7¦�©'ª\� á � é �ª�óv��Ü�â®§j�7¦§��Ù
� ã �/��y§�Ü#å\��Ù�à�ª ö �/�KÜ¨§��Ù
�
ã ��â�â�¦ ã ��§ ¤ ª��
§ éU¤ â�ª\����Ù^Ü¨§��ªeÙ�à á Ü#å¶��Ùs�¬©XÜ�â�¦j�´��ÙG§j�U���7¦º�¤Ùòè^Ü\��â%ÝÇª ö �/�	Ü¨§�¤Ù
�Ç¦ ¤ �/�/§¦¯àGÙ
ª\§ á ��Ü\¦�
����Ù
� éU¤ â�ª\�U��Ù
�
��7¦�¤ès�^Ü�â�¦�è^Ü\��â%Ý�à:Ù
ª\§®Ü�è
�*8¶�^Ü¨§j��â%Ý é�¤ â�ª\�U��Ù¨Ü¨§��Ù
��§ ¤ � ã Ü¨§j�/��àuÜ�Ù^èÌ¦�^ó á ��§j§��Ùs��©)Ü�â*¦j��Ü�Ù¨ÙG�^Ü�â��� ö ª\�§¦¡§jªÃ§ ¤ �
Úòæ�ê¥ 

£¥¤ ��ª ö �/�	Ü¨§jª\�U¦µª\©�§ ¤ � ä Ü�â%å\�/�§jªeÙ ã Ü¨§j�/�¥¦�Ý9¦j§j� á ès��è±Ù
ª\§®��Ù+§j��ÙG§��ªeÙ^Ü�â¤â%Ý ö �
§}§ ¤ � ö �ió¨â�� é Ü¨§µ�U��¦�åN  ý §�Ü�Ù
!«ª¶�¯óE��â�Ü�Ù^è¸§ ¤ �½ª\§ ¤ �/� ä þ  ç � áQö â�ªSÝ\�/�7¦DóE��â���� ô ��èÀ§ ¤ �³�^ÙG§j���Ü¨§j��è ã Ü¨§j�/� ã Ü\¦¡¦	Ü¨©'��Ü�Ù^èÇª\©�§j��Ù{è
�	Ü�ÙiåÃ��§
§ ¤ � á ¦��â ô �7¦�Ü¨§³§ ¤ � ã ��â�âW¦��§j�7¦/  4 ª é Ü�â���7¦��ès��Ù+§¦�Ü�â�¦jª ö ��7¦¦j��è±§ ¤ � ä þ  ç §jªòè
� é ���Ü\¦j�¬§ ¤ �²Ü á ª��^ÙG§³ª\©
éU¤ â�ª\�U��Ù
�«�s¦��èóE� é Ü\�s¦j�«§ ¤ �¯ÝÃª�óBÌj� é §j��èÇ§jª�§ ¤ �«§�Ü\¦j§j�½ª\© éU¤ â�ª\�U��Ù^Ü¨§j��è ã Ü¨§j�/�7 
÷ ¦j� é ªeÙ^è 7 �U¦§ ë â�� ô ��â é ªeÙ+§j�Uªeâ é ª áQö ªeÙ
��Ù+§ ã Ü\¦z§ ¤ � 4 ª é Ü�â ï ��Ü�â�§ ¤� Ùv��§¦¯à\��Ù§ ¤ ��¦ é Ü\¦j��àG§ ¤ � ' ��� é � ëc� ��¯Ý ë

æ ã ��Ù ë ý ª��^Ù¨è ñ�' � æ ý õ �¡� ö Ü¨�§ á ��ÙG§ºª\© ï ��Ü�â�§ ¤   4 ª é Ü�â ï ��Ü�â�§ ¤  Ùs��§¦®Ü¨���¦� ö �/� ô ��¦j��èhó'Ýy§ ¤ �MÚy��Ùs��¦§j��Ý
ª\© ï ��Ü�â�§ ¤ Ü�Ù^è¬�U�¨Ù ó2Ý±â�ª é Ü�âuæ � é �/�U¦}ª\© ï ��Ü�â�§ ¤ §jªÈ� ü � é �
§j�«§ ¤ �7���}�Uªeâ��¡�¤Ù ö �ª\§j� é §��Ù
� ö �iópâ�� é¥¤ ��Ü�â�§ ¤   £¥¤ �
' � æ ý Ú²��ès� é Ü�â&�¡� ö §/ �ª\© ï ��Ü�â�§ ¤ �� é �7� ô �7¦¹��Ù ö �
§¦ ñ ©��/��èió¨Ü é å õ ©��ª á ô Ü¨�U��ª��s¦d¦jª��
� é �7¦�à���Ù é â��^èv��Ù
� ¤ ª�¦ ö ��§�Ü�â�¦¯à
§ ¤ ��â�ª é Ü�â á ��èv� é Ü�â é ª áMá �^Ùs��§\Ý�à+§ ¤ �aÚy��Ùs�*¦j§j��Ý½ª\© ï ��Ü�â�§ ¤ àUÜ�Ù¨èÈ§ ¤ � ä þ  çDàUÜ�Ù^è���Ù´§�
�	ÙÈ��¦¹��7¦ ö ªeÙs¦�%ópâ��W©�ª\�
��¦¦U�s��Ù
�MÜ�è ô ��¦jª\�����7¦�Ü�Ù¨èhÜ�â��/�U§¦���©z�U�*8G�s�����èÇ§jª ö �ª\§j� é § ö �iópâ�� é«¤ ��Ü�â�§ ¤   ä ¤ ��â��½§ ¤ ��â�ª é Ü�â ï ��Ü�â�§ ¤  Ùs��§Dès��è
��¦¦U�
��Ü�óEª���â ã Ü¨§j�/�9Ü�è ô �*¦jª\��ÝÇªeÙòâ�ª é Ü�âd�	Ü�ès��ª ã ¤ ��Ùy§ ¤ �¯Ý 7 Ù^Ü�â¤â%Ýè
� é ��è
��èy§ ¤ Ü¨§«§ ¤ � ã Ü¨§j�/�½¦�Ý9¦j§j� á á ��� ¤ §
óE�º��Ù ô ªeâ ô ��è�àv§ ¤ ��¦ á ��Ü�Ùs¦·ª\©�Ù
ª\§��©)Ý¶��Ùs�È§ ¤ � ö �iópâ�� é ã Ü\¦�Ù
ª\§ ô �/��ÝÀ� . � é §� ô �[ßÉª\§ ¤ �/� á ª\��º� . � é §� ô � á ��Ü�Ùs¦
é ª��^â�è ¤ Ü ô �®óE�/��Ù¼� áMö â�ªSÝ\��èÄ �æ�Ù
�¡���Ü\¦jªeÙÃ©�ª\�®§ ¤ �®è
��â�ÜSÝ ã Ü\¦®¦� áQö â�ÝÈ§ ¤ Ü¨§µ� ô ��ès��Ù é � ã Ü\¦4Ù
ª\§®¦j§j�UªeÙ
�´§ ¤ Ü¨§
§ ¤ � ã Ü¨§j�/�2¦�Ý9¦j§j� áÆã Ü\¦�§ ¤ �³¦jª��s� é �ºª\©z§ ¤ � é ªeÙ+§�Ü á �¤Ù^Ü¨§��ªeÙ� 4ê¥  é ªeâ����*¦ á ª�¦j§�ª\©'§j��Ùy¦ ö ���Ü�èOó'Ý á ��Ü¨§¯àN§ ¤ �s¦
��§¦ é ª áMá ªeÙÃ�U�/©'�/���Ù é ��Ü\¦µ§ ¤ � � ¤ Ü á óv�s��\�/�4ès��¦j��Ü\¦j�\  � Ø/Ù²Ü�è^ès��§��ªeÙ�à¶¦ª á �2�� ö ª\�§j��è é Ü\¦j�7¦µª\©���â¤â�Ù
�7¦¦ é Ü á �
©��ª á ö �/ª ö â�� ã ¤ ª�èv��è{Ù
ª\§0â�� ô �È��ÙÌ§ ¤ � ä Ü�â%å\�/�§jªeÙ ã Ü¨§j�/��ès��¦j§j�U� é §/ ´����Ù¨Ü�â�â%Ý�à�§ ¤ �Mâ�ª é Ü�â ¤ ��Ü�â�§ ¤ ��Ùs¦ ö � é §jª\�
¤ Ü�è�Ù
ª��U��Ü\¦jªeÙy§jª±óE��â���� ô �½§ ¤ Ü¨§�§ ¤ �/�� ã �/�� ö �ª�ó¨â�� á ¦ ã ��§ ¤ § ¤ � ã ÜSÝÇ§ ¤ � ä Ü�â%å\�/�§jªeÙ ã Ü¨§j�/�2¦�Ý¶¦j§j� á}ã Ü\¦
ª ö �/�	Ü¨§j��è� 
÷ Ù´� áQö ª\�§�Ü�ÙG§�� ô ��ÙG§d�U��â�Ü¨§j��è§jª�§ ¤ �6Ü é¯é ��è
��ÙG§�ª é¯é �s����è��Ù�¢ 1È1 %2à ã ¤ ��Ù³§ ¤ ���\ª ô �/�	Ù á ��ÙG§ ã Ü¨§j�/�z§j�7¦§��Ù
�

â�Ü#óEª\�	Ü¨§jª\�U���7¦ ã �/�U� ö �U� ô Ü¨§�ê´/��è� ±þ¹�� ô ��ª��s¦�â�Ý�à ã Ü¨§j�/�´¦�Ü áQö â��7¦ ã �/�U�¼¦j��ÙG§º§jª¸�\ª ô �/�	Ù á ��ÙG§9â¤Ü#óNª\�KÜ¨§jª\�U���7¦«©�ª\�
§j�7¦j§��Ùs�
  £·¤ �7¦j��â¤Ü#óv¦z§ ¤ ��Ù¼¦ ¤ Ü¨���è�§ ¤ �¥��7¦�¨â�§¦ ã ��§ ¤ § ¤ ��Ü ö^ö �ª ö �U��Ü¨§j�®�\ª ô �/�	Ù á ��ÙG§6Ü¨�\��Ù é ���7¦�Ü\¦ ã ��â�â^Ü\¦�§ ¤ �
â�ª é Ü�â�ª ö �/�	Ü¨§jª\�U¦/   ö ªeÙÀ�� é �7� ô ��Ù
�QÜ�è ô �/��¦j� ã Ü¨§j�/�o8¶�^Ü�â���§\Ý¼�� ö ª\�§¦µ©��ª á § ¤ �«�\ª ô �/�	Ù á ��Ù+§�§j�7¦j§��Ù
� â¤Ü#óv¦µª\�
§ ¤ �8Úòæ�êaà
§ ¤ ��â�ª é Ü�â ö �^ó¨â�� é�¤ ��Ü�â�§ ¤ ��Ùs¦ ö � é §jª\�¥�¤Ù ä Ü�â�å\�/�§jªeÙ ã ª��^â�è é ªeÙG§�Ü é §·§ ¤ � ä þ  ç¿§jªÈ��Ùs¦�s��2§ ¤ Ü¨§
©�ªeâ�â�ª ã � ö ¦�Ü áQö â��7¦ ã �/��½§�Ü#å\��ÙOÜ�Ù^è é�¤ â�ª\�U�¤Ù
�2��7¦��ès�¨Ü�â�¦ á Ü\��ÙG§�Ü\��Ù
��è� 
÷ ©'§j�/� ã Ü¨§j�/�®§j�7¦j§��Ùs��â¤Ü#óNª\�KÜ¨§jª\��Ý�¦j�/� ô � é �7¦}©�ª\� á �^Ùs� é � ö Ü�â���§���7¦ ã �/�U��Ü\¦U¦� á ��è�ó2Ý�§ ¤ � ö �U� ô Ü¨§j�2¦j� é §jª\�¥��Ù

¢ 1È1 %2às§ ¤ �8Úòæ ï ï ��Ü�â�§ ¤� Ùs��§�©�ª\�®§ ¤ � ä Ü�â%å\�/�§jªeÙOÜ¨���ÜÈ¦jª��
� ¤ §aÜ\¦¦�
�KÜ�Ù é �7¦µ©'�Uª á § ¤ �®Ú{æ�ê�#%¦4â�ª é Ü�âEª � é �
§ ¤ Ü¨§¡§ ¤ � ï ��Ü�â�§ ¤" Ùs��§ ã ª��^â¤è é ªeÙG§��ÙG�s�³§jª�óE�9Ù
ª\§� 7 ��è¸ª\©lÜ�â¤â�Ü�è ô �/�U¦� ã Ü¨§j�/�58G�¨Ü�â���§ ÝÀ�U�7¦�^â�§¦·���â�Ü¨§��Ù
�¼§jª
é ª áMá �^Ùs��§\Ý ã Ü¨§j�/��¦�Ý¶¦j§j� á ¦/ GØÔ§d�� é �7� ô ��è§ ¤ Ü¨§³Ü\¦¦�
�	Ü�Ù é ��à�óNª\§ ¤ ��Ù é ª\���7¦ ö ªeÙ^è
��Ù é �=Ü�Ù^è�Ü¨§³Ü á �/�/§�¤Ù
�ià�óv�
§
��§�èv��è�Ù
ª\§��� é �7� ô ��Ü�è ô �/�U¦j� ã Ü¨§j�/�2§j�7¦j§��� ö ª\�§¦�Ü�Ù^èuàv§ ¤ �/��/©�ª\���à ã ��§ ¤ ª��s§¥©'�/��è^ó¨Ü é å�Ü#óEª��
§DÜ�ÙUÝ ö �Uª�ó¨â�� á ¦
��ÙÃ§ ¤ � ã Ü¨§j�/�¡¦�Ý¶¦§j� á às§ ¤ �8â�ª é Ü�â ö �^ó¨â�� é¡¤ ��Ü�â�§ ¤ Ü\�
§ ¤ ª\�U��§���7¦aÜ\¦U¦� á ��èÃ� ô �/��Ý¶§ ¤ ��Ùs� ã Ü\¦ 7 Ù
�\ 
Ø/Ù ©XÜ é §¯à}§ ¤ �/�� Îp·ÅÀ�· ã Ü¨�KÙs��Ù
��¦´ª\© ö �ª�ópâ�� á ¦/  ' �/§ ã �/��ÙÎÍeÜ�Ù¶�^Ü¨��Ý Ü�Ù^è ÷ ö �U��âµª\©8Þ#ß�ß�ß ñ § ¤ � á ªeÙG§ ¤ ¦Ì�s¦j§ ö �U��ª\�}§jª´§ ¤ �DÚ�Ü�Ý²ê¥ ¨ç}ªeâ*�vª��
§�óv���Ü#å õ à9§ ¤ �®â�Ü#ó¬§ ¤ Ü¨§µ§j�7¦j§j��è ä Ü�â�å\�/�§jªeÙ�#%¦ ã Ü¨§j�/�®�� ö ��Ü¨§j��è^â%Ý ès�/§j� é §j��è

é ªeâ���©�ª\� á ó¨Ü é §j�/�U�¤ÜMß?Ü�Ù¾��Ù^èv� é Ü¨§��ªeÙ±§ ¤ Ü¨§�¦�
�©XÜ é � ã Ü¨§j�/� ã Ü\¦È�\�/§j§�¤Ù
�Å��ÙG§jª § ¤ � ã Ü¨§j�/��¦U� ö^ö â%Ý\  £¥¤ �â�Ü#ó
Ù
ª\§� 7 ��è¸§ ¤ �QÚòæ�ê ªeÙ 7 ô �È¦j� ö Ü¨�KÜ¨§j�ª é¯é Ü\¦��ªeÙv¦/  £¥¤ ��Úòæ�ê ��Ù²§�
�	Ù ö ¤ ªeÙ
��è²§ ¤ � ä þ  çDà ã Ü\¦®Ü\¦¦U�
���è
§ ¤ � ö �ª�ópâ�� á ¦ ã �/���óE�7��Ù
� 7^ü ��è�à2Ü�Ù¨è�â��/§}��§}�\ªMÜ¨§µ§ ¤ Ü¨§/  £¥¤ �DÚòæ�ê!ès��è�Ù
ª\§µ��Ù
©�ª\� á § ¤ �®â�ª é Ü�â ä Ü�â%å\�/�U§jªeÙ
Ú²��ès� é Ü�âGæ � é �«ª\© ï ��Ü�â�§ ¤ à ¤ ª ã � ô �/��àpÜ\¦aó'Ýâ�Ü ã ��§ ã Ü\¦®��*8¶�s�����èÃ§jª èsª
 

£¥¤ � ä þ  ç é�¤ Ü�Ù
�\��è ã Ü¨§j�/�W§j�7¦j§�¤Ù
�8â�Ü#óEª\�	Ü¨§jª\�U���7¦���ÙQÚ�Ü�ÝMÞ#ß�ß�ß9  £¥¤ �6Ùs� ã â�Ü#óEª\�	Ü¨§jª\��Ý�à ÷3254 ç4Ü�Ù^Ü�è^Ü
4 Ü#óEª\�	Ü¨§jª\�����7¦4êlÜ\¦j§¯à ã Ü\¦¥�^Ù¨Ü ã Ü¨��«ª\©GÜ�Ù'Ý�Ùsª\§� 7 é Ü¨§��ªeÙÃ���s�¤è
��â���Ù
�7¦7 GØ/Ù¬©)Ü é §¯às§ ¤ �¯Ý é ªeÙs¦U��è
�/���è¬§j�7¦j§®��7¦U�^â�§¦
§jª�óN� é ªeÙ 7 è
��ÙG§��Ü�â�Ü�Ù^è±§ ¤ �s¦� áQö �ª ö �/�º§jªy¦��Ù^èÂ§jª{Ü�Ù'Ý\ªeÙ
�²óv�
§½§ ¤ � é â�����ÙG§ ñ ��ÙÅ§ ¤ �*¦ é Ü\¦j��àz§ ¤ � ä þ  ç
á Ü�Ù^Ü¨�\�/� ý §�Ü�Ù�!«ª¶�¯óE��â õ  



uaw�Ï?w �±��r�s*u�sPn�m$}ÎÐ0�«°Yq�|oro� q�r�{ ø Þ 1
Ø/Ù�¢ 1È1 ù àÄ§ ¤ � ' � æ ý�ï ��Ü�â�§ ¤" Ùs��§Dès�¤è¸�� é �7� ô ��Ü¬�� ö ª\�§¡ªeÙòÜ�Ù{Ú{æ®ê ��Ùs¦ ö � é §��ªeÙ¸ª\©W§ ¤ � ä Ü�â%å\�/�U§jªeÙ

ã Ü¨§j�/�W¦�Ý9¦j§j� á § ¤ Ü¨§¹¦ ¤ ª ã ��è�¦jª á �®¦j�/�U��ª��v¦ ö �ª�ó¨â�� á ¦³ès�¤è½� ü ��¦j§/  ä ¤ ��Ù´§ ¤ �4â�ª é Ü�â ä Ü�â�å\�/�§jªeÙ ö �^ó¨â�� é�¤ ��Ü�â�§ ¤
��Ùs¦ ö � é §jª\�È�U��Ü�è¾§ ¤ �À�� ö ª\�§¯à ¤ � 7 â���è ��§¯à=Ü\¦U¦� á ��Ùs� § ¤ Ü¨§�§ ¤ ��Úòæ�ê ã ª��^â¤è���Ùs¦�
��À§ ¤ Ü¨§�§ ¤ � ö �Uª�ó¨â�� á ¦
��è
��ÙG§� 7 ��è ã �/�� ö �Uª ö �/�Kâ%Ý Ü�è^è
�U�7¦¦j��è� ÒÑ�ª\§j�½§ ¤ � é ª¶ª\�	ès��Ù¨Ü¨§��ªeÙ ö �ª�ó¨â�� á ¦ ¤ �/��«��ÙÜ�Ù�Ü¨�U��ÜÈª\©�ª ô �/�	â�Ü ö¨ö ��Ù
�
é ªeÙG§j�ªeâ�  ' ª\§ ¤ § ¤ �8Ú{æ�ê�Ü�Ù^èÃ§ ¤ �8â�ª é Ü�â ö �^ó¨â�� é�¤ ��Ü�â�§ ¤ ��Ùs¦ ö � é §jª\�¥¦ ¤ ª��^â�è ¤ Ü ô �º©'ªeâ¤â�ª ã ��èÇ� ö ªeÙÀ§ ¤ ��¢ 1È1 ù
��Ùs¦ ö � é §��ªeÙ´�� ö ª\�§¯àUóv�s§¹§ ¤ �/�� ã Ü\¦�Ù
ª ã ����§j§j��Ù ö �Uª\§jª é ªeâf��Ùs¦j§j�U� é §��Ù
�«§ ¤ � ö �ió¨â�� éµ¤ ��Ü�â�§ ¤ ��Ùs¦ ö � é §jª\��ªeÙ ¤ ª ã
§jª��7¦ ö ªeÙ^èÈ§jª�Ü�è ô �/�U¦j� ã Ü¨§j�/�a8¶�^Ü�â���§\Ýª\� ã Ü¨§j�/�µ¦�Ý¶¦j§j� á ��Ùs¦ ö � é §��ªeÙ��� ö ª\�§¦/  £¥¤ ��Úòæ�ê Ü�â�¦jª�â�Ü é å\��è¬¦� é�¤
ö �ª\§jª é ªeâ�¦/ læ�Ù é �aÜ¨�eÜ\��Ù�à+§ ¤ �aâ�ª é Ü�â ö �ió¨â�� éW¤ ��Ü�â�§ ¤ Ü\�
§ ¤ ª\�U��§���7¦��� é �7� ô ��è Ùsª«©'�/��èiópÜ é å´§ ¤ Ü¨§W��Ù¨ès� é Ü¨§j��è ã Ü¨§j�/�
¦�Ý9¦j§j� á ª ö �/�	Ü¨§��ªeÙs¦ ã �/�U� ö �ª�ó¨â�� á Ü¨§� é  

4 ªGª�å9��Ù
�®ªeÙ^â�ÝDÜ¨§�§ ¤ � ö ¤ Ý¶¦U� é Ü�â�¦�Ý9¦j§j� á Ü�Ù¨è8â�ª é Ü�â\ª ö �/�	Ü¨§��ªeÙs¦¯à���§�Ü ö^ö ��Ü¨�U¦Ä§ ¤ Ü¨§Ä§ ¤ ��Ü é¯é ��è
��ÙG§ ã Ü\¦�¦� áQö â%Ý
§ ¤ �«��7¦U�^â�§µª\©d�¤Ù é ª áQö �/§j��Ù+§ ã Ü¨§j�/��¦�Ý9¦j§j� á ª ö �/�	Ü¨§jª\��¦¯à ã ¤ ª���Ùv��§��Ü�â�â%ÝQâ�����è¼§jª ö �ª\§j� é §¥§ ¤ �7���ÓÌ#ª�óv¦ ñ óf�
§ ã ¤ ª
ã �/��y�¨Ù^Ü ã Ü¨��¸ª\©½§ ¤ � ö ª\§j��ÙG§��Ü�â�â%Ý�©XÜ¨§�Ü�â é ªeÙs¦�*8G�
��Ù é �7¦¼ª\©«§ ¤ �7���±â����7¦ õ�á Ü�è
� ã ª\�U¦j�Oó2Ý¹Ü�Ù¿��Ù^Ü�è
�*8¶�^Ü¨§j�
��7¦ ö ªeÙs¦��ó'Ý § ¤ �hâ�ª é Ü�â ï ��Ü�â�§ ¤± Ùv��§/ ÏØË©2§ ¤ �²�\ªeÜ�â2��¦�§jª 7 Ù^è¾¦ª á �/ªeÙ
�y§jª�ó¨â¤Ü á ��àµ§ ¤ ��¦ é ªeÙ é â��s¦��ªeÙÉ��¦
���Ü\¦jªeÙ¨Ü#ó¨â��\  ØË© à ¤ ª ã � ô �/��à�§ ¤ �À�\ªeÜ�â·��¦§jªÂ�^Ù¨è
�/�U¦j§�Ü�Ù^è ã ¤ ÝÂ§ ¤ ��Ü é¯é ��è
��ÙG§�ª é¯é �s����è ��ÙÆª\�	è
�/�È§jª á Ü#å\�
� . � é §� ô � é�¤ Ü�Ù
�\�7¦ ñ óN�¯Ý\ªeÙ¨è¸¦� áMö â%Ý 7 ����Ù
�È§ ¤ �z!ºªG�¯óE��â:ós�ª\§ ¤ �/�U¦ õ ��ÙÃª\�Kè
�/�·§jª ö �� ô ��Ù+§��� ö �/§��§��ªeÙs¦®�¤ÙÀ§ ¤ �
©B�
§�
��«ª\�¥§jª±â���Ü¨�	Ù ¤ ª ã §jª ö �� ô ��Ù+§�Ü é¯é ��è
��ÙG§¦·��ÙÃª\§ ¤ �/�¡¦��§�^Ü¨§��ªeÙs¦¯à
§ ¤ ��Ù�Ü á ª\�� é ª áQö â��/§j�½¦j§�^èiÝ¬ª\©�§ ¤ �
â�Ü¨��\�/� ã Ü¨§j�/�¡¦�Ü¨©'�/§\Ý é ªeÙ+§j�Uªeâ�¦j§j�U� é §�
�� ã ��§ ¤ ��Ù ã ¤ � éU¤ § ¤ �8â�ª é Ü�â�ª ö �/�	Ü¨§��ªeÙs¦®��¦¥� á óE��è^è
��èÀ�*¦aÙ
� é �7¦¦�Ü¨�	Ý\ 
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l�mAn�o�n�prq�sAtuprv wyx;q�z�v qu{|m�}�qu~�v n�prv ����w�q�x prv }rv w�tuprqun$m�}�t�����x m�z�t���p mJ��qup�q�x�sJv ��qJv }�w�m��u��v prv m��un,n��um���� �I��qAtu����qu�A} m�x�w�m��up�v ���um��un	s�m���v p m�x�v �����

Ministry of the Environment

� ��tu��qu����tuprqAv �un���quw�p�v m��un	t��u�Iv sJ��x m���q�x;� o,n�p�x;�uw�p���x;qu�4t��u�Itu��sJv ��v n�prq�x�qu�Iv �un���quw�prv m��J��x m���x;t�sJ� �

� ��tu��qu����tuprqGprx�t�v ��v ����m�}��A�,�4��q�x n�m�����q�� �

z�v m�� tuprv m��uny���uw�m�z�q�x�qu�Iv �J��q�x�v m���v wyv ��n���q�w�p�v m��un��

l�m4q��u} m�x w�q�sJq���p�m�}�w�m��uprv ����v ���Gprx�t�v ��v ���Jx�qu����v x�q�sJq��up n��
l�mAw�q�x p�v }�v w�tup�v m��Gm�x�prx�t�v ��v ���Jx�qu����v x�q�sJq��up n,} m�x���x�t��u��}rtup���q�x�qu�Jm���q�x�tup m�x n��
��x�v z�tup�qJ� t��uny�um�p�v �u} m�x�sJqu�4t��um��up�x�q��um�x p�v ���A����v ��q�� v ��qun��
l�mA} m�� � m�{J����m��Av �un���quw�prv m��Jx�q��um�x p n	�um�prv ����n�q�x�v m��un$��qu}rv w�v q��uw�v qun��
�,����x m�z�t���m�}��Sq�� ���J{Av p��um��up�tup p�tuw���v ���Gm���q�x;tup�v ���Gw�m��u��v p�v m��un$m�x�n���quw�v t���sGm���v p m�x;v ����m�x�v �un���quw�prv m��Jx�qu����v x�q�sJq��up n��

��v �I�um�p�x�quprx m�tuw�p�v z�q�� o	t������ o	��qu{Nt�����x m�z�t�� ny��x m���x;t�s|p mJm�� ��q�x�}rtuw�v � v p�v qun${J��q��A��x m�w�qu����x�qun,w���t�����qu�Iv �A�����u���
�J�$�4v �un���quw�p m�x ny��m�p���v x�quw�prqu�Ap m4tun�n�qun�nyqu~�v n�p�v ���G{Jq�� � n,����x�v ���Av �un���quw�p�v m��un��
��v �I�um�p�x�qu����v x�qGw�m���prv ���um��unys�m���v p m�x�v ���Gm�}�qu~�v n�p�v ���G}rtuw�v � v p�v qun${J��q��A�,������t�sAq��u��qu�Iv �J�����u���

��q�� v qu�Am���z�m�� ���uprt�x o,w�m�sA��� v t���w�qG{Jv pr�Ax;q������ tuprv m��unyt��u�4����v ��q�� v ��qun��
l�m4� q���t�� � o	q��u} m�x w�q�t���� qAsJq�tun���x�qun,p�t���q���p mIq��un���x�q�p���tup�w�m��uw�q�x��unyv ��q��uprv }�v qu�4v �Av �un���quw�p�v m��un	t�x;qAtu����x;q�n�n�qu���G��q�t��,x�qun��um��un�q�p mIx�q���q�tup�qu�

���G�� G¡�¢G£'��¤�¡|¥§¦G�G¤D¨�¦G©�ª§«�¤�¬�¦G�G,®
¯��u����qup�w��up nyt��u�An�prtu} }�x�qu���uw�prv m���n
° x�v p�v w�t���v �u} m�x�sJtup�v m��At��um��up���v n�p m�x o$m�}����um�{J��z���� ��q�x;t���� q�{Atuprq�x�n�m���x w�quny�um�p�q�tun�v � o	tuw�w�q�n�n�v ��� q��

¥§¦G�G¤D¡�±�¤G¬��³²2´G¬�«�´³µ§¡�«�¬��¬�¦G�G|¶|�� G¡,®

�J�$�4v �un���quw�p m�x ny��m�p���x m�z�v ��qu�J{Jv pr�Gw�x;v prq�x�v tG} m�x���quprq�x�sJv ��v ���G{J��qupr��q�x�tJ��v z�q���{Jq�� ��{Jtunytup�x;v n����Al�m�p���v x;quw�p�qu�Jp mIqu~�t�sAv ��qG��t�v � o,m���q�x�tuprv ����n���q�qup n��

l�q�v pr��q�x��A�,�4�um�x��A�,·	p m�m��$x;q�n��um���n�v ��v � v p o,} m�x¸q���tuw�prv ���J�um�p�v }�v w�tuprv m��J� q���v n�� tuprv m����
¥§¦G¦G¨" G¬;�G��¤�¬�¦G�A®

Ministry of Health

l�mA{Jx�v p prq��A��x m�p m�w�m�����x m�z�v ��qu�Jp mI� m�w�t���������� v wy��q�t�� p��Av �un���quw�p m�x�m��J�um�{|p m4x�qun��um��u�Jp mItu��z�q�x n�q�{Atuprq�x�����t�� v p o,m�x�v �un���quw�prv m��Jx�q��um�x p n��
���G�� G¡�¢G£'��¤�¡|¥§¦G�G¤D¨�¦G©�ª§«�¤�¬�¦G�G,®

���un���x�qJtu��qu����tuprqA��x m�w�qu����x�qunyqu~�v n�p�} m�x��um�p�v }�v w�tup m�v �At��u�Ix�v n��,t���tuprq�sAq��up�v }�{Jtup�q�x�����t�� v p oyv n$w�m�sJ��x m�sJv n�qu���
¹ ��ºD¡�¤D»½¼§¡�¢G£G¬;¨"¡�¾³¡��G¤D|���G ³¥§¦G�G�¤D¨���¬��G¤�$®

� ��tu��qu����tuprqG}rq�qu����tuw��$t��um��up�n�p�tuprqGm�}�{Jtup�q�x�����t�� v p o	t��u�J{Jtup�q�x�p�qun�p�x;qun���� p n��

¿G¡�¡� GÀG��«�Á$®
� �uw�m�x�x�quw�p�s�m���q���m�}�n�p�tuprqGm�}�w�m�sJ��� v t��uw�qG{Jv p���{Atuprq�x�����t�� v p oyx�q������ tup�v m��un	t��u�I����v ��q�� v ��qun��

��n�p�t���� v n��Gw�q�x p�v }�v w�tup�v m��At��u�Jp�x;t�v ��v ���Ax;qu����v x�q�sJq��up n,} m�x�{Jtup�q�x�n�o�n�p�q�s|m���q�x�tup m�x n��

��v �I�um�p�sGm���v p m�x�qu} }�quw�p n$m�}���x�v z�tuprv Â�tuprv m���m��Ax;q��um�x p�v ���Gm�}�tu��z�q�x n�qGprqun�p�x�qun���� p n��

Ã quz�q�x�t���� m�w�t����J�$�4��q�x n�m�����q�����v �I�um�p����um�{Ä���uw�m�� v�w�m���� �4��q�}�tuprt�� �

¶|¡��G¤D��©�¶|¦G G¡�©�¿G©;��Åa$®

��v �I�um�p�v �u} m�x�s|��t�� ��q�x p m��A�Jqu��v w�t�����} }�v w�q�x�m�}�·Gq�t�� p��Jt��um��up�tu��z�q�x n�q�p�qun�p�x;qun���� p n	v �GÆ�t�����t�x o$p mA�,��x�v ����Ç�Ç�ÇAtunyx�qu����v x�qu�Jp mJ��m��

���un���x�q�p��um�n�qJv ��w���t�x���q�m�}�{Jtuprq�xÈn�������� v qun	t�x;qGw�m�sJ��qup�q��up�p mJw�t�x�x o$m��up�pr��q�v x�x;qun��um��un�v ��v � v prv qun��

l�q�v pr��q�x��A�,�4�um�x��A�,·	p m�m��$x;q�n��um���n�v ��v � v p o,} m�x¸q���tuw�prv ���J�um�p�v }�v w�tuprv m��J� q���v n�� tuprv m����
¥§¦G¦G¨" G¬;�G��¤�¬�¦G�A®

��n�p�t���� v n��G}rq�qu����tuw���w���t�����q�� n$} m�x¸tu��z�q�x n�qGprqun�p�x�qun���� p n��A��x m�z�v ��qAsJ��� prv ��� qJ��tupr�un$n�mAp���tup���o�n�}����uw�prv m���t�����tupr��n,w�t����um�p���x�quz�q��up�x;q��um�x prv �����
���u} m�x w�qA� q���v n�� tup�v m���É�x�q������ tup�v m��un�É�t��u�4�um�� v w�v qunyt������ o�v ���Gp mAw�m��un�prx��uw�prv m��Jt��u�Am���q�x;t�prv m��Gm�}�sA����v w�v ��t���{Atuprq�x�n�o�n�prq�s�n��
��n�p�t���� v n��Gw�x;v prq�x�v tG} m�xÈ��quprq�x�sJv ��v ���G{J��qupr��q�x�t�{Jq�� ��v n	tup�x;v n����
��q�x } m�x�s|w�m��uprv ����t���x;v n��,quz�t�� ��tuprv m���m�}�qu~�v n�p�v ���G}rtuw�v � v p�v qun	t��u�Iqun�p�t���� v n��J��qu{|w�m��up�x m�� nyv }���q�w�qun�n�t�x o��
��q�x } m�x�sÄ��tuÂ�t�x �It���t�� o�n�qun$p m4��x m�z�v ��qJv �u} m�x�sJt�prv m��At��um��up�{A��q�x;qGz���� ��q�x�t���v � v prv qunyt�x�qJt����IsGm���v p m�x�pr��q�sA�
��q�x } m�x�sÄv �un���quw�p�v m��un	t��u�Iq��u} m�x w�qGw�m�sJ��� v t��uw�qAv }���x m���� q�sGn,} m����u���

¹ ��ºD¡�¤D»½¼§¡�¢G£G¬;¨"¡�¾³¡��G¤D|���G ³¥§¦G�G�¤D¨���¬��G¤�$®
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��x�v z�tup�v Â�qu�4� t��um�x�tup m�x o,p�qun�prv ����m�}���x�v ����v ����{Jtup�q�x�{Jv pr�um��up�x�qu����v x�v ���A� t���n,p m4�um�p�v } oy�J�$�4t��u�I��q�t�� pr�At��upr�um�x�v p�v qun$m�}�tu��z�q�x n�qGprqun�p�x�qun���� p n��

l�m4x;q������ tup m�x oyx�qu����v x;q�sAq��up n$} m�x�t���x�v w���� pr��x�t���tuw�prv z�v prv qun,p���tup�w�x;q�tup�qJv sJ��tuw�p n,m��G��x;v ����v ���G{Jtup�q�x�n�m���x w�qun��
��tuprq�x Ã qu{Jt���q Ã q�x z�v w�quny� sJ��x m�z�q�sJq��up���w�p�q��u��q��I��x m�z�v �uw�v t����Gx;v ����v ������tup�q�x Ã ��x z�q�v � � t��uw�qJ��x m���x;t�s
Ã ��x�q�tu��v ���Gm�}�sJt�����x;qAqu~�q�sJ�up�qu�J}�x m�sÄ������x;qu����v x;q�sAq��up n$} m�x ° q�x p�v }�v w�tup�qun,m�}��,����x m�z�t��
l�m4tuw�w�x;qu��v prtup�v m��Gm�}�{Jtup�q�x�prqun�p�v ���A� t��un o �umAw�x;v prq�x�v tAqun�prt���� v n���qu�Ap m4�um�z�q�x;�G����t�� v p o$m�}�prqun�p�v ���A��q�x n�m�����q�� É��umI��x m�z�v n�v m��un,} m�x�� v w�q��un�v ����É�v �un���quw�p�v m���É
��v n���t��u��qu�J� ° � Ã �
� ���um�x;qu�A{Jt�x���v ���un	t��um��up���quprq�x�v m�x�tup�v ���G{Jtuprq�xÈ����t�� v p o��

¿G¡�¡� GÀG��«�Á$®
l�m4s�m���v p m�x�v ���Gm�x�}�q�qu����tuw���w���t�����q�� nyqun�prt���� v n���qu�Ap m4quz�t�� ��tup�qJv sJ��tuw�p�m�}�w���t�����qun

l�m4x;v n��,tun�n�qun�n�sJq��up�m�x¸x;v n���sAt���t���q�sJq���p���� t��Gw�x�q�tup�qu�Jp mJ��qup�q�x�sJv ��qAqu~�prq���p�m�}����um�{J�Jx�v n���n�Éu{J��q�pr��q�x�x�v n���n,n��um���� �I��qAtun�n���sJqu��É�t��u�4v }�tun�n���sAqu��É

��q�� v qu�Am��J����v ��q�� v ��qunyx�tupr��q�x�p���t��A� q���t�� � oyq��u} m�x w�q�t���� qJx�q������ tup�v m��un��

m�x�t��u��v prv ���J�uo	�um�z�q�x;��sAq��upqp��

l�m4� tu{|p mI� q���v n�� tup�qJx�qu����v x�q�sAq��up n$} m�x���x�v ����v ����{Jtup�q�x�n�prt��u��t�x ��n�ÉAx;q��um�x prv ���Jx�qu����v x;q�sAq��up n�É�t��u�4v �u}�x;tun�p�x;�uw�p���x;qG}r���u��v �����
���uz�v x m���sAq��uprt���w�m��up�x m�� n,n�o�n�prq�sAtuprv w�t�� � o	x;q�s�m�z�qu�Am�x���q���tuprqu���

��x m�z�v ��qGm�z�q�x n�v ���up�t��u�J}�q�qu����tuw��,� m�m��un,p mIq��un���x�q�p���tup���x m�z�v �uw�v t���x�q������ tup m�x oy�um���v q�nyt�x�q���m�v ����p���q�v xts m��Jtu��qu����tup�q�� o��
��n�p�t���� v n��Ax�q������ tup m�x o	�um���v qun	t��u�Jw�m���qun$m�}�x;qun��um��un�v ��v � v prv qun�É�t��upr�um�x�v p o�É�t��u�Ituw�w�m����up�t���v � v p o,} m�x�pr��qA��x m�z�v �uw�q��
��x m�z�v ��qAtu��qu����tuprqAx�qun�m���x w�qun$p m4x;q������ tup m�x oy�um���v qun,p mJw�t�x�x o$m��up�pr��q�v x�x�qun��um��un�v ��v � v p�v qun��

¹ ��ºD¡�¤D»½¼§¡�¢G£G¬;¨"¡�¾³¡��G¤D|���G ³¥§¦G�G�¤D¨���¬��G¤�$®

����tuw�p�� q���v n�� tup�v m��Gp m4��x m�prquw�p�{Jtup�q�x�����t�� v p o��

Ê�ËDÌ��=Í�Î98ÄÐl/$<|Ò³Ó=Î?Ô^Õ'FDÎÖÕG×�ØÏÓ=Î
	½Í�Õ�õ Ë%@JB�Ë%EGFvuÄÕüõGÎ�Í�@JêãÎ�@,ØNËÛ@ÜØÏÓ=ÎðPÄB�B�Ë%K=Î�@,Ø�Ð
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êãÎ�Î�ØÏË%@JÌMÕG×SØÏÓ=Îëö EGF��GÎ�ÍÏØ�Õ'@ Ø�Õ�ïN@ BéÕ��J@AB�Ë%FøË%@fwNÕ�õGÎ�ê9OyÎ�Íx����6�DR��ï^Ó=Î�@ ö÷Î�FÛF|ÑñïSEGÚðBéÕ'@JÚÏØ�ÍU�JBéØ�Î�Ky��û�> ýÖþ
ÍÏÎ�CJÍ�Î�Ú�Î�@kØÏE�ØÏË%õGÎ�Ú9Ú�JÌGÌGÎ�Ú�Ø�Î�KgF%EG@JKÅ�JÚÏÎèBéÕ'@kØ�Í�Õ'F%Úð×�ÕGÍðØÏÓJÎ E�ÍÏÎ�EòE�ÍÏÕ��J@JK ö÷Î�F%F�Ñ$û4Ov�=Ø?ØÏÓJÎ ê�J@JË%B�ËDC0EGF%ËDØÈúÙKJË%K
@=ÕGØ2ÓJE�õGÎ`ØÏÓ=Î`FDÎ�Ì'EGF�êãÎ�EG@JÚÄØ�Õ Î�@=×�ÕGÍ�BéÎãÚ�JB�ÓÙF%EG@JKy�JÚ�ÎóÍÏÎ�Ì��JFÛE�ØÏËDÕ'@JÚ³OyÎ�B�E\�JÚÏÎ9ØÏÓ=ÎóÌGÕ�õGÎ�Í�@JêãÎ�@,ØÖÕG×eý2@,ØÏE�Í�ËDÕ
ÓJEGKM@JÕGØ�CJÍÏÕ�õ Ë%K=Î�KÜØÏÓJÎðFDÎ�Ì'EGF	OAEGÚ�Ë%ÚS×uÕGÍNÚ�JB�ÓùBéÕ'@kØ�ÍÏÕ'FÛÚ�Ð

PSØÄØÏÓ=Î9Ú�EGêãÎðØÏË%êëÎ9EGÚNØÏÓ=Î9Ë%@ABéÍÏÎ�EGÚ�ÎðË%@ù×�EGBéØ�ÕGÍ�úñ×�E�Í�êèÚ^ïSEGÚ^ÕüõGÎ�ÍÏï^Ó=Î�FÛêëË%@=ÌëØÏÓJÎ9E�OAË%FÛËDØÈú ÕG×øØÏÓ=Î9@AE�Ø�=Í�EGF
ô0FDØ�Í�E�ØÏËDÕ'@ CJÍ�Õ$BéÎ�ÚÏÚ9Ø�Õ CJÍÏÎ�õGÎ�@,Ø9ØÏÓJÎ BéÕ'@,ØÏEGêëË%@JE�ØÏË%Õ'@ ÕG×³ØÏÓJÎ FDÕ B�EGF�ïeE�Ø�Î�ÍãÚ�ú Ú�Ø�Î�êëÚ�ûøØÏÓJÎ Ú�CAÍÏÎ�EGKJË%@=ÌùÕG×³êëEH�
@¶�=ÍÏÎðÓJEGKòOyÎ�Î�@MÌGÍ�EG@,Ø�Î�KÙE FDÕ'@JÌ��ÈÚ�ØÏEG@JKJË%@JÌãÎéî$Î�êãCAØÏËDÕ'@ù×�ÍÏÕ'ê þF	yPâÍÏÎ��¶�JËDÍÏÎ�êãÎ�@,ØÏÚ�Ð³PÄ@J@¶�JEGF5ÍÏÎ�CyÕGÍÏØÏÚ^ÕG×øØÏÓ=Î
þ|@,õ ËDÍÏÕ'@JêãÎ�@,Øð8eÕ'êëêëËÛÚÏÚÏËDÕ'@=Î�ÍÄÕG×³ý2@kØÏE�Í�ËDÕÜ×uÕGÍ?ØÏÓJÎã×uÕ��=ÍÖúGÎ�E�Í�ÚÖOyÎ�×uÕGÍÏÎ`ØÏÓ=Îãö EGFm�GÎ�ÍÏØ�Õ'@ EGB�B�Ë%KJÎ�@kØðËÛ@JB�F��JK=Î�K
ÍÏÎ�BéÕ'êëêëÎ�@JKJE�ØÏËDÕ'@JÚëØÏÓJE�ØèØÏÓ=ÎùÌGÕ�õGÎ�Í�@JêëÎ�@kØ BéÍÏÎ�E�Ø�ÎòE÷ÌGÍ�Õ��J@JK=ïSE�Ø�Î�Í Ú�Ø�Í�E�Ø�Î�ÌGúGÐ Pz�NÎ�EGFDØÏÓí8SEG@AEGKJE Ú�Ø�JKJú
Ú�ØÏE�Ø�Î�KòØÏÓJE�Ø^ØÏÓJÎðB�E�Ø�ØÏFDÎ9BéÕ��A@kØÏËDÎ�Ú^ÕG×�H$Õ��=ØÏÓ,ï�Î�ÚÏØ�Î�Í�@Ùý2@,ØÏE�Í�ËDÕ=ûAï^Ó=Î�ÍÏÎ?ö EGFm�GÎ�ÍÏØ�Õ'@òËÛÚ³FDÕ B�E�Ø�Î�K	û0E�ÍÏÎ9ÓJËDÌ'Ó4��Í�ËÛÚZ�
E�ÍÏÎ�EGÚÖ×�ÕGÍ?þ³Ð5BéÕ'FÛËøË%@=×�Î�BéØÏËDÕ'@JÚ�ÐóÒ³Ó=ÎóÍÏÎ�CyÕGÍÏØ2C§Õ'ËÛ@kØ�Î�K Õ��=Ø2ØÏÓ=ÎëKAËDÍÏÎ�BéØÖF%Ë%@��ñOyÎ�Øàï�Î�Î�@ B�E�Ø�ØÏFDÎëK=Î�@JÚÏË%ØÈúòEG@AK÷þ³Ð
BéÕ'F%Ë0Ë%@=×�Î�BéØÏËDÕ'@	ûkEG@JK ÚÏÓ=Õüï�Î�K ØÏÓJE�ØejGÝ?CyÎ�Í�BéÎ�@kØ�ÕG×	ØÏÓ=Î³ïeÎ�F%F%Ú�Ë%@ãÍU�=Í�EGF0ý2@,ØÏE�Í�ËDÕðÚÏÓJÕ�ïeÎ�Kè×�Î�B�EGF0BéÕ'@,ØÏEGêëË%@AE�ØÏËDÕ'@	Ð
NÄÍ�Ð >²�=Í�Í�E�ú >ÙB|{2�JË%ÌGÌGÎGûøØÏÓ=Î >òÎ�KJË%B�EGF�ý), BéÎ�Í`ÕG×��NÎ�EGFDØÏÓ ×�ÕGÍ9ØÏÓ=Î:�9u?ý?HR�NÎ�EGFDØÏÓQ2N@JË%Øx�"EG@JK ØÏÓ=ÎÜêëEG@
ï^Ó=ÕòÓJEG@JKJFDÎ�K ØÏÓ=Îèö EGF��GÎ�Í�Ø�Õ'@ þ^ÐIBéÕ'F%Ë|Õ��=Ø�OJÍÏÎ�E��'�?ïeE�Í�@JÎ�K Ë%@ EÙêãÎ�êãÕòØ�ÕòFDÕ B�EGF|E\�JØÏÓ=ÕGÍ�ËDØÏËDÎ�ÚðØÏÓJE�Ø&}�CyÕ$ÕGÍ
@¶�=Ø�Í�ËDÎ�@,ØeêèEG@JE�ÌGÎ�êãÎ�@,ØeÕ'@ ×"E�Í�êëÚSË%ÚeFDÎ�EGKJË%@JÌðØ�ÕãE9KJÎ�ÌGÍ�EGKJE�ØÏËDÕ'@ ÕG×aØÏÓJÎ7�¶�JEGF%ËDØàúãÕG×aÌGÍÏÕ��A@JKèïSE�Ø�Î�Í�û=Ú�Ø�ÍÏÎ�EGêèÚ�û
EG@JKMFÛE��GÎ�Ú�Ð�~fwNÕGØÏÓJË%@=ÌãïSEGÚ^K=Õ'@JÎ?Ë%@ÜÍÏÎ�Ú�CyÕ'@JÚ�ÎGÐ

ö ËDØÏÓëØÏÓJÎ³Î�FDÎ�BéØÏËDÕ'@ ÕG×	EðBéÕ'@JÚ�Î�Í�õ E�ØÏËDõGÎNCJÍÏÕüõ$Ë%@AB�Ë%EGF=ÌGÕ�õGÎ�Í�@JêãÎ�@,ØeË%@.�����GÑ$û EðOAË%EGÚ½E�Ì'EGËÛ@JÚ�Ø|Î�@,õ ËDÍÏÕ'@JêãÎ�@,ØÏEGF
ÍÏÎ�Ì��JFÛE�ØÏËDÕ'@ EG@JK ÍÏÎ�K ØÏE�C§Î FDÎ�K Ø�ÕMØÏÓ=ÎëÎ�FÛË%êëË%@JE�ØÏË%Õ'@ùÕG×�êëEG@,úòÕG×SØÏÓ=ÎãÌGÕüõGÎ�Í�@JêãÎ�@,Ø`BéÕ'@kØ�ÍÏÕ'FÛÚÖÕ�õGÎ�Í`K=Í�Ë%@'�$Ë%@JÌ
ïSE�Ø�Î�Í��G�AEGF%ËDØÈúGÐ½PæÔ³Î�KñÒ4E�CyÎ98eÕ'êëêëËÛÚÏÚÏËDÕ'@ ïeEGÚ³Î�Ú�ØÏE�OAF%Ë%Ú�Ó=Î�KèO$ú ØÏÓ=Î2CJÍÏÕ�õ Ë%@JB�ËÛEGF0ÌGÕüõGÎ�Í�@JêãÎ�@,Ø³Ø�ÕëêëËÛ@JË%êëË�-�Î
ÍÏÎ�CyÕGÍÏØÏË%@JÌ EG@JK ÕGØÏÓ=Î�ÍÜÍÏÎ��G�AËDÍÏÎ�êãÎ�@,ØÏÚëÕ'@ ÌGÕ�õGÎ�Í�@AêãÎ�@kØMEG@AK CJÍ�ËDõ E�Ø�ÎòË%@JKs�JÚÏØ�ÍÏúGÐ PSØÜØÏÓ=ÎòÚÏEGêëÎòØÏË%êëÎGû³ØÏÓ=Î
ÌGÕ�õGÎ�Í�@JêãÎ�@,ØNKJË%ÚÏOAEG@JK=Î�K ÌGÍÏÕ��=CAÚ�FÛË��GÎ2ØÏÓ=Î?PNKJõ$Ë%ÚÏÕGÍÏúÜ8eÕ'êèêëËDØ�Ø�Î�ÎÖÕ'@Mþ�@kõ ËDÍÏÕ'@JêëÎ�@kØÏEGFaH$ØÏEG@AKJE�Í�KJÚ?�"P^8SþSH'��û
ï^ÓJËÛB�Ó Í�Î�õ$ËDÎ�ïeÎ�K êèË%@JË%Ú�Ø�Í�úÙÚ�ØÏEG@AKJE�Í�KJÚ�û�Ë%@JB�F*�JKJË%@=ÌÜØÏÓ=Õ'ÚÏÎèÍÏÎ�F%E�Ø�Î�K Ø�ÕÙïeE�Ø�Î�ÍE�¶�JEGF%ËDØàúGÐMPSØ9ØÏÓ=Î ØÏË%êãÎ ÕG×�ØÏÓ=Î
ö EGF��GÎ�ÍÏØ�Õ'@ BéÕ'@,ØÏEGêëË%@JE�ØÏËDÕ'@5û,ØÏÓ=Î�Í�Î³ïeEGÚ�@=Õ?ÕGCJCyÕGÍÏØ�A@JËDØÈúó×�ÕGÍ�Ú�ØÏE��GÎ�Ó=Õ'FÛK=Î�Í|ÕGÍ�Cv�=OAF%ËÛB|ÍÏÎ�õ ËDÎ�ï ÕG×§ØÏÓJÎÄý2@,ØÏE�Í�ËDÕ
B�FDÎ�EG@ñïSE�Ø�Î�Í2BéÕ'@kØ�ÍÏÕ'FÛÚ�Ð

�µ�JK=ÌGÎ�Ø�EG@JKëÚ�ØÏEH�MÍÏÎ�Kv�JBéØÏËDÕ'@JÚ�O$ú`ØÏÓ=Î^BéÕ'@JÚ�Î�Í�õ E�ØÏËDõGÎ^ÌGÕ�õGÎ�Í�@JêëÎ�@kØeØ�Õ,Õ��ãE?êèE�S�ÕGÍ�Ø�Õ'F%F=Õ'@ëÎ�@,õ ËDÍÏÕ'@JêãÎ�@,ØÏEGF
CJÍÏÕGÌGÍ�EGêëÚèEG@JK E�ÌGÎ�@JB�ËDÎ�Ú�"EGFDØÏÓ=Õ��JÌ'ÓVOv�JKJÌGÎ�ØëÍÏÎ�Ks�JBéØÏË%Õ'@JÚèÓJEGK Ú�ØÏE�ÍÏØ�Î�K OyÎ�×uÕGÍÏÎùØÏÓ=ÎùÎ�FDÎ�BéØÏË%Õ'@ ÕG×ÖØÏÓ=Îò@=Î�ï
CJÍÏÕüõ$ËÛ@JB�Ë%EGF'ÌGÕüõGÎ�Í�@JêãÎ�@,Ø"��Ð½Ò³Ó=ÎS>÷ý2þ Ov�JK=ÌGÎ�ØIïeEGÚ4ÍÏÎ�Kv�JBéÎ�KóO,úÖ:kÝ��æEG@JK!�����ÄÕG×AØÏÓ=Î�Ý :����2Ú�ØÏEH� Í�Î�Ú�CyÕ'@JÚÏËDOAF%Î
×�ÕGÍ½êãÕ'@JËDØ�ÕGÍ�ËÛ@=Ì=û�Ø�Î�Ú�ØÏË%@=Ì=ûkËÛ@JÚ�CyÎ�BéØÏËDÕ'@	û�EG@JK`Î�@=×�ÕGÍ�BéÎ�êãÎ�@,ØøÕG×AÎ�@,õ$Ë%ÍÏÕ'@JêãÎ�@,ØÏEGF$ÍÏÎ�Ì��JF%E�ØÏËDÕ'@AÚIïeÎ�ÍÏÎ³F%EGËÛKðÕ���ÐøÒ³Ó=Î
Õ�, B�Ë%EGF½ö EGF��GÎ�ÍÏØ�Õ'@ L!@'�¶�JËDÍ�úMÍÏÎ�CyÕGÍÏØ?BéÕ'@JB�F��AK=Î�Ú2ØÏÓJE�ØðØÏÓJÎãÍÏÎ�Ks�JBéØÏËDÕ'@AÚÖï�Î�Í�Îè@=ÕGØÖOAEGÚ�Î�K Õ'@ EG@ EGÚÏÚÏÎ�ÚÏÚÏêãÎ�@,Ø
ÕG×øØÏÓ=Î9ÍÏÎ��G�AËDÍÏÎ�êãÎ�@,ØÏÚ³Ø�Õ B�E�ÍÏÍÏúñÕ��=ØNØÏÓ=Î9>÷ý2þ9��ÚÄÚ�ØÏE�Ø�=Ø�ÕGÍ�úñÍÏÎ��G�AËDÍÏÎ�êãÎ�@,ØÏÚ^@=ÕGÍNÕ'@òEG@,úñÍ�Ë%Ú$� EGÚÏÚÏÎ�ÚÏÚÏêãÎ�@,ØNÕG×
ØÏÓ=Î9C§ÕGØ�Î�@,ØÏË%EGFIË%êãCAEGBéØNÕ'@ùØÏÓ=Î9Î�@kõ ËDÍÏÕ'@AêãÎ�@kØ^ÕGÍ�û0Ë%@ùCAE�ÍÏØÏË%B/�AF%E�Í�ûJÕ'@ùïeE�Ø�Î�Í?�¶�JEGF%ËDØàúGÐ³P^×�Ø�Î�ÍNØÏÓJÎðÍÏÎ�Ks�ABéØÏËDÕ'@JÚ�û
ØÏÓ=Î�	|ÍÏÕ�õ Ë%@JB�ËÛEGFøýÖêðOv�AKJÚÏêëEG@÷Ë%Ú�Ú�=Î�K EñÍÏÎ�CyÕGÍÏØ?ÚÏE�ú$ËÛ@=ÌñØÏÓJE�ØðB/�=Ø�O0EGB$� ÚðÓJEGK÷OyÎ�Î�@÷Ú�ÕòKJEGêëE�Ì'Ë%@=ÌñØÏÓAE�Ø?ØÏÓ=Î
ÌGÕ�õGÎ�Í�@JêãÎ�@,Ø^ïSEGÚ^@=ÕëFDÕ'@JÌGÎ�Í^B�E�CAE�OAFDÎÖÕG×4CJÍÏÕüõ$ËÛKJË%@=ÌóØÏÓ=ÎðÚ�Î�Í�õ$Ë%BéÎ�ÚSØÏÓAE�Ø^ËDØ�ïSEGÚ^êëEG@JKAE�Ø�Î�KñØ�ÕëCJÍÏÕüõ$ËÛK=ÎGÐøÒ³Ó=Î
ÍÏÎ�CyÕGÍÏØ�ïSEGÚ^ËDÌ'@JÕGÍÏÎ�K	Ð

L�@.������/$û=ØÏÓ=ÎNö E�Ø�Î�Í^H$Î�ïeE�ÌGÎðH$Î�Í�õ$Ë%BéÎ�Ú|L!êëCJÍÏÕ�õGÎ�êëÎ�@kØePNBéØeïeEGÚ�CAEGÚÏÚÏÎ�K	û,ïNÓJË%B�ÓèÚÏÓG�JØ�K=Õüï^@ëØÏÓ=ÎNÌGÕ�õGÎ�Í�@��
êãÎ�@,Ø|ïSE�Ø�Î�Í|Ø�Î�Ú�ØÏËÛ@=Ì9F%E�OyÕGÍ�E�Ø�ÕGÍ�ËDÎ�Ú�ûkK=Õüï^@JFDÕ'EGKJÎ�KëBéÕ'@kØ�Í�Õ'FAÕG×yCJÍÏÕüõ$ËÛ@JB�Ë%EGF%FDúðÕ�ï^@=Î�KèïeE�Ø�Î�ÍSEG@JK Ú�Î�ïeE�ÌGÎÄCAF%EG@,ØÏÚ
Ø�Õ÷ØÏÓ=Îñê�J@JË%B�ËDC0EGF%ËDØÏËDÎ�Ú�û4Î�F%Ë%êèË%@JE�Ø�Î�K ×��J@AKJË%@=ÌM×�ÕGÍëê�J@JË%B�ËDC0EGF½ïSE�Ø�Î�Í��=ØÏË%F%Ë%ØÏËDÎ�Ú�ûøEG@JK Î�@JK=Î�KgØÏÓ=ÎÜCJÍ�Õ�õ Ë%@JB�Ë%EGF
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8eÕ'êëêèË%ÚÏÚÏËDÕ'@JÎ�ÍIÕG×§ýÖ@kØÏE�Í�Ë%ÕÄïSE�Í�@=Î�KóØÏÓJE�ØøØÏÓJÎeÌGÕüõGÎ�Í�@JêãÎ�@,ØøïSEGÚøBéÕ'êãCJÍÏÕ'êëËÛÚÏË%@=ÌNÎ�@kõ ËDÍÏÕ'@JêëÎ�@kØÏEGF$CJÍÏÕGØ�Î�BéØÏË%Õ'@	û
CyÕ'Ë%@,ØÏË%@=ÌãÚ�CyÎ�B�Ë�ô0B�EGF%F%úëØ�ÕëØÏÓ=ÎÖØ�Î�Ú�ØÏËÛ@=ÌëÕG×�K=Í�Ë%@�� Ë%@=ÌóïSE�Ø�Î�ÍNEGÚ^EG@ùE�ÍÏÎ�EãÕG×øBéÕ'@JBéÎ�Í�@	Ð

L�@�P'EG@¶�JE�ÍÏú`Ý���������ØÏÓ=ÍÏÎ�Î³êãÕ'@,ØÏÓJÚ�OyÎ�×�ÕGÍÏÎSØÏÓ=ÎSö EGF��GÎ�ÍÏØ�Õ'@èEGB�B�ËÛK=Î�@kØ"��û$Ú�ØÏEH�ñE�ØøØÏÓ=Î�> ý2þ���Ú�ö E�Ø�Î�Í3	4Õ'F%Ë%Béú
�eÍ�EG@JB�Ó Ú�=OAêèËDØ�Ø�Î�K EÜÍÏÎ�CyÕGÍÏØ2Ø�ÕMØÏÓ=ÎE	½ÍÏÕüõ$ËÛ@JB�Ë%EGF4ÌGÕ�õGÎ�Í�@AêãÎ�@kØ9ïeE�Í�@JË%@=Ì ØÏÓJE�Ø.}ZwNÕGØðêãÕ'@JË%Ø�ÕGÍ�Ë%@=ÌÜK=Í�Ë%@'�$Ë%@JÌ
ïSE�Ø�Î�ÍT�¶�JEGF%Ë%ØÈúãË%Ú|EóÚ�Î�Í�Ë%Õ��JÚ|BéÕ'@JBéÎ�Í�@è×�ÕGÍ�ØÏÓJÎN>ÙË%@JË%Ú�Ø�Í�úóË%@èõ$Ë%Î�ï ÕG×aËDØÏÚ�êëEG@JKJE�Ø�ÎNØ�Õ9CAÍÏÕGØ�Î�BéØ�Cf�=OAF%Ë%B�ÓJÎ�EGFDØÏÓ	Ð�~
Ò³Ó=ÎNÍÏÎ�CyÕGÍÏØ|Ú�ØÏE�Ø�Î�K ØÏÓJE�ØSEð@¶�Jê9OyÎ�Í|ÕG×aÚÏêèEGF%FDÎ�Í|ê�J@JË%B�Ë%CAEGF%ËDØÏËDÎ�Ú�ïeÎ�ÍÏÎÄ@=ÕGØ}�JCèØ�ÕóØÏÓ=ÎGS�ÕGO ÕG×5êëÕ'@JËDØ�ÕGÍ�Ë%@JÌ?ØÏÓ=Î
�¶�JEGF%ËDØàúMÕG×½ØÏÓ=Î�ËDÍÖK=Í�Ë%@�� Ë%@=ÌãïSE�Ø�Î�Í�Ð?L!ØN×B�=ÍÏØÏÓ=Î�ÍÄïSE�Í�@=Î�KÙØÏÓJE�Ø2OyÎ�B�E\�JÚ�ÎóÕG×|ØÏÓ=Î`CJÍ�Ë%õ E�ØÏË�-�E�ØÏË%Õ'@ùÕG×½ØÏÓJÎóØ�Î�ÚÏØÏË%@=Ì
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F%E�OAÚ�û5ØÏÓ=Î�ÍÏÎëïSEGÚ?@=ÕòFDÕ'@=ÌGÎ�ÍðEMêëÎ�B�ÓJEG@JËÛÚÏê Ø�ÕùÎ�@JÚU�=ÍÏÎ`ØÏÓJE�Ø?ØÏÓ=Î > ý2þ EG@JK÷ØÏÓ=Î FDÕ$B�EGF|>ùÎ�KJËÛB�EGF�ý), BéÎ�Í?ÕG×
�NÎ�EGFDØÏÓëïeÎ�ÍÏÎ^Ë%@J×uÕGÍ�êëÎ�KëËD×§CJÍÏÕGOAFDÎ�êèÚ�ï�Î�ÍÏÎNK=Î�Ø�Î�BéØ�Î�K ËÛ@ëFDÕ B�EGF=ïeE�Ø�Î�ÍSÚ�ú Ú�Ø�Î�êëÚ�ÐøÒ³ÓJÎ�	½ÍÏÕüõ$ËÛ@JB�Ë%EGF ÌGÕ�õGÎ�Í�@JêãÎ�@,Ø
ËDÌ'@=ÕGÍ�Î�KÜØÏÓ=Î?ÍÏÎ�CyÕGÍÏØ�Ð

Ò³ÓJÎãïeE�Í�@AË%@=Ì'ÚÖïeÎ�ÍÏÎè@=ÕGØ9F%Ë%êëËDØ�Î�KÙØ�ÕòÌGÍÏÕ��=CAÚÖÕGÍ9Ë%@JKJËDõ Ë%Ks�AEGF%Ú�Ð9>ÙEG@,ú EGK=õGÎ�Í�Ú�ÎëïSE�Ø�Î�Í!�G�JEGFÛËDØÈúÙÍÏÎ�CyÕGÍÏØÏÚ
ÓJEGK O§Î�Î�@ ÍÏÎ�BéÎ�ËDõGÎ�K ×uÍ�Õ'ê ö EGF��GÎ�ÍÏØ�Õ'@ OyÎ�ØÈïeÎ�Î�@5�����GÑùEG@AKn������D$Ð&N2�=Í�Ë%@=ÌñØÏÓ=Î êëË%K÷Ø�ÕÙF%E�Ø�Î��������GÚ�ûøØÏÓ=Î�ÍÏÎ
ïeÎ�ÍÏÎñB�FDÎ�E�ÍãË%@JKJË%B�E�ØÏË%Õ'@JÚÖØÏÓJE�Ø`ØÏÓ=Î ïeE�Ø�Î�Í��¶�JEGF%Ë%ØÈú÷ïSEGÚãK=Î�Ø�Î�Í�ËDÕGÍ�E�ØÏËÛ@=Ì=ÐòL�@�������/$û|×�ÕGÍóÎéî=EGêãCAF%ÎGû½ÓG�J@AK=ÍÏÎ�KJÚ
ÕG×eC§Î�ÕGC0FDÎóËÛ@÷8SÕ'F%F%Ë%@=Ì'ÚÏï�Õ$Õ$KQ�"EÜØ�Õ�ïN@ @=Î�E�ÍÖö EGF��GÎ�ÍÏØ�Õ'@���ûaOyÎ�B�EGêãÎëË%F%F4E�×�Ø�Î�ÍðBéÍÏú$CJØ�Õ'Ú�CyÕGÍ�Ë%KJË*�Jê��"EÜCAE�Í�EGÚÏËDØ�Î
F%Ë%@'�GÎ�KòØ�ÕMEG@AË%êëEGF4×uÎ�BéÎ�Ú��2BéÕ'@kØÏEGêèË%@JE�Ø�Î�K÷ØÏÓ=ÎëKJÍ�Ë%@�� Ë%@=Ì ïeE�Ø�Î�Í�ÐEwNÕGOyÕ$K=úòKJËDÎ�K	û	Ov�JØÄËDØ?Ú�Ó=Õ��JF%KÙÓJE�õGÎ EGBéØ�Î�K
EGÚ^E`ïSE�Í�@JËÛ@=ÌãØÏÓJE�Ø³ØÏÓ=ÎÖïSE�Ø�Î�ÍNÚ�E�×uÎ�ØàúMBéÕ'@kØ�ÍÏÕ'FIÚ�Ø�ÍU�JBéØ�JÍÏÎ?ÓJEGKñK=Î�ÌGÍ�EGKJÎ�K	Ð

Ò³ÓJÎòö EGF��GÎ�Í�Ø�Õ'@ L!@'�¶�JËDÍ�ú ÍÏÎ�CyÕGÍÏØÜ@=ÕGØ�Î�Ú ØÏÓJE�ØÜØÏÓ=Î K=Î�B�Ë%ÚÏË%Õ'@JÚëØ�ÕgÍÏÎ�êãÕüõGÎ ØÏÓ=Î ïeE�Ø�Î�ÍñÚÏE�×�Î�ØÈú BéÕ'@kØ�Í�Õ'F%Ú
Ë%@ ý2@,ØÏE�Í�ËDÕÙÕGÍãØ�ÕÙÍ�Î�Ks�JBéÎ ØÏÓ=Î�ËDÍ`Î�@=×�ÕGÍ�BéÎ�êãÎ�@,ØóïeÎ�ÍÏÎÜØÏE��GÎ�@ ï^Ë%ØÏÓ=Õ��=Ø9EG@ EGÚ�Ú�Î�ÚÏÚÏêãÎ�@,Ø`ÕG×^ØÏÓ=Î Í�Ë%Ú$�$Ú9ÕGÍãØÏÓ=Î
CJÍÏÎ�C0E�Í�E�ØÏËDÕ'@ ÕG×?E÷Í�Ë%ÚZ�gêëEG@JE�ÌGÎ�êãÎ�@,Ø C0F%EG@	Ð Ò³ÓJÎMÍÏÎ�CyÕGÍÏØèÚÏE�ú$ÚèØÏÓ=Î�ÍÏÎòïeEGÚèÎ�õ$Ë%KJÎ�@JBéÎMØÏÓJE�Ø ØÏÓ=Õ'Ú�ÎòE�Ø ØÏÓ=Î
êãÕ'Ú�ØÄÚ�Î�@JËDÕGÍNFDÎ�õGÎ�F%Ú³ÕG×�ÌGÕüõGÎ�Í�@JêãÎ�@,Ø2ï^Ó=ÕãïeÎ�ÍÏÎðÍÏÎ�ÚÏC§Õ'@AÚÏËDOAFDÎ2×�ÕGÍ^ØÏÓ=Î9K=Î�B�Ë%ÚÏËDÕ'@AÚ³BéÕ'@JÚÏË%KJÎ�ÍÏÎ�KñØÏÓ=Î9Í�Ë%ÚZ� ÚSØ�Õ OyÎ
êëEG@JE�ÌGÎ�E�O0FDÎGû=Ov�=ØSØÏÓ=Î�ÍÏÎÖïSEGÚ³@=Õ`Î�õ Ë%K=Î�@JBéÎ2ØÏÓJE�Ø�ØÏÓJÎ?Ú�CyÎ�B�Ë�ô0BNÍ�Ë%ÚZ� Úeï�Î�ÍÏÎÖCAÍÏÕGCyÎ�Í�FDúëEGÚÏÚ�Î�Ú�Ú�Î�KÜÕGÍ^EGKJK=Í�Î�ÚÏÚ�Î�K	Ð

2NC÷Ø�ÕÜØÏÓJË%ÚÄCyÕ'Ë%@kØ�ûyØÏÓ=Î`ö EGF��GÎ�Í�Ø�Õ'@ EGB�B�Ë%K=Î�@,ØÖÓJEGÚ2OyÎ�Î�@Ùõ$ËDÎ�ïeÎ�K÷Ë%@òØ�Î�Í�êëÚ2ÕG×eË%@JEGK=Î��¶�JE�Ø�ÎãBéÕ'@kØ�Í�Õ'F½EG@JK
Î�@=×�ÕGÍ�BéÎ�êãÎ�@,ØNÕG×½Ú�E�×uÎ�ØàúòBéÕ'@JÚ�Ø�Í�EGË%@kØÏÚ�Ð��µ�=ØNÚ�ú Ú�Ø�Î�êëÚÄE�ÍÏÎ`@=ÕGØNÚÏØÏE�ØÏË%B�ÐNÒ³ÓJÎð@=Îéî ØNØàï�ÕÜÚ�Î�BéØÏËDÕ'@JÚÄK=Î�ÚÏBéÍ�ËDOyÎ?ØÏÓ=Î
K=ú @JEGêëË%B2EGÚ�CyÎ�BéØÏÚ^ÕG×IØÏÓ=Î9EGB�B�Ë%K=Î�@,Ø�Ð

VXW8� �5�!h��?k�\��!b0k��!\^c9d��g�Ba!c9i�`$bG�

>òÕ'Ú�Ø�ÓJE�-�E�Í�KèEG@JEGFDú ÚÏË%ÚøEG@AKëÕGØÏÓ=Î�ÍeÚÏE�×uÎ�ØàúãÎ�@=Ì'Ë%@=Î�Î�Í�Ë%@=ÌÖØ�Î�B�ÓA@JËm�¶�=Î�ÚøØ�ÍÏÎ�E�ØeÚ�ú$ÚÏØ�Î�êëÚ|EG@JKëØÏÓ=Î�ËDÍ½Î�@,õ$Ë%ÍÏÕ'@JêãÎ�@,ØÏÚ
EGÚ?EMÚÏØÏE�ØÏË%BãK=Î�ÚÏËDÌ'@5Ð!�µ�=Ø?ÚÏú$Ú�Ø�Î�êèÚ?E�ÍÏÎè@=Î�õGÎ�Í9Ú�ØÏE�ØÏË%B�<ðÒ³ÓJÎ�úòE�ÍÏÎèBéÕ'@,ØÏË%@¶�JEGF%FDúòEGKJE�CJØÏË%@=ÌMEG@AK÷B�ÓJEG@=Ì'ËÛ@=ÌñØ�Õ
EGB�ÓAËDÎ�õGÎ`ØÏÓ=Î�ËDÍ^Î�@AKJÚNEG@AKMØ�Õ ÍÏÎ�EGBéØ2Ø�Õ B�ÓJEG@=ÌGÎ�ÚÄï^ËDØÏÓJËÛ@ñØÏÓ=Î�êëÚ�Î�F%õGÎ�Ú�û§ËÛ@MØÏÓ=Î�ËDÍÄÌGÕ'EGF%Ú�ûyEG@JKÙË%@MØÏÓJÎ�ËDÍNÎ�@,õ ËDÍÏÕ'@4�
êãÎ�@,Ø�Ð Ò³ÓJÎ ÕGÍ�Ë%Ì'Ë%@JEGFeK=Î�ÚÏËDÌ'@gê�JÚ�Øã@=ÕGØ`Õ'@JFDú Î�@J×uÕGÍ�BéÎñE�CJCAÍÏÕGCJÍ�Ë%E�Ø�ÎÜBéÕ'@JÚ�Ø�Í�EGË%@kØÏÚ`Õ'@gOyÎ�ÓJE�õ$Ë%ÕGÍóØ�Õ÷Î�@AÚ�=ÍÏÎ
ÚÏE�×�ÎÖÕGCyÎ�Í�E�ØÏËDÕ'@	û=Ov�JØSË%ØSê�JÚ�Ø�BéÕ'@,ØÏË%@¶�=ÎÖØ�ÕëÕGCyÎ�Í�E�Ø�Î?ÚÏE�×�Î�FDú EGÚ^B�ÓJEG@=ÌGÎ�ÚNEG@JKñEGKJE�CJØÏE�ØÏË%Õ'@JÚ�Õ B�B/�=Í�Õ�õGÎ�ÍNØÏË%êãÎGÐ
PÄB�B�Ë%K=Î�@,ØÏÚ|Ë%@ëE9Ú�ú Ú�Ø�Î�êëÚ8��ØÏÓ=Î�ÕGÍ�Î�ØÏË%B³×�Í�EGêãÎ�ïeÕGÍ$�ëE�ÍÏÎ³õ ËDÎ�ïeÎ�KèEGÚ|ØÏÓ=Î^ÍÏÎ�ÚU�JFDØøÕG×��0E�ïeÎ�K CJÍÏÕ BéÎ�ÚÏÚ�Î�Ú|EG@AKëBéÕ'@kØ�Í�Õ'F
Ú�Ø�ÍU�ABéØ�=ÍÏÎ�Ú�ØÏÓJE�Ø^Î�õGÕ'FDõGÎ?Õ�õGÎ�ÍÄØÏË%êãÎGÐ

Ò³ÓJÎðCv�=O0F%Ë%BÄïeE�Ø�Î�ÍÖÚÏE�×�Î�ØÈúÙBéÕ'@kØ�Í�Õ'FIÚ�Ø�Í��JBéØ�=ÍÏÎóË%@Ùý2@,ØÏE�Í�ËDÕ Ú�ØÏE�ÍÏØ�Î�KÙÕ��=ØNï^ËDØÏÓùÚÏÕ'êãÎ9ïeÎ�E�� @=Î�ÚÏÚ�Î�Ú�û§ï^ÓJËÛB�Ó
ïeÎ�ÍÏÎòêëË%ØÏËDÌ'E�Ø�Î�K O$ú ØÏÓJÎùCJÍÏÎ�ÚÏÎ�@JBéÎMÕG×2ÕGØÏÓ=Î�Í BéÕ'@,Ø�ÍÏÕ'F%Ú�ÐíL�@VÚ�Õ'êëÎòB�EGÚ�Î�Ú�ûSØÏÓ=ÎÙBéÕ'@kØ�Í�Õ'F³Õ�õGÎ�ÍñÓJE�-�E�Í�KJÚëïSEGÚ
Ë%êãCAÍÏÕ�õGÎ�K Õ�õGÎ�Í�ØÏË%êëÎGû$×�ÕGÍeÎéî EGêãC0FDÎGû,O$úëØÏÓ=Î2Ë%@,Ø�ÍÏÕ Ks�JBéØÏËDÕ'@èÕG×5ÕGCyÎ�Í�E�Ø�ÕGÍ�BéÎ�ÍÏØÏË�ô0B�E�ØÏËDÕ'@ ÍÏÎ��¶�JËDÍ�Î�êãÎ�@kØÏÚeEG@JK O,ú
ÍÏÎ��¶�JËDÍÏÎ�êëÎ�@kØÏÚÄEGKJK=Î�K Ë%@I����� :ñ×uÕGÍÖBéÕ'@,ØÏË%@¶�=Õ��JÚ2êãÕ'@JËDØ�ÕGÍ�Ë%@=ÌëÕG×eB�ÓJFDÕGÍ�Ë%@=ÎðÍ�Î�ÚÏË%Ks�JEGFÛÚ^EG@JKòØ�=ÍÏOAËÛKJËDØÈúñË%@òïeÎ�F%F%Ú
KJËDÍ�Î�BéØÏFDúóËÛ@4�f�=Î�@JBéÎ�K`O$úëÚ�=Í�×�EGBéÎ³ïSE�Ø�Î�Í�Ðøö ÓJË%FDÎ�ØÏÓJÎ�Ú�ÎNË%êëCJÍÏÕ�õGÎ�êëÎ�@kØÏÚ|ï�Î�ÍÏÎÄÓ=Î�FDCJ×B�JF ×�ÕGÍ�@=Î�ï ï�Î�FÛF%Ú�û'ØÏÓ=ÎNF%EGB$�
ÕG×aEóCyÕ'F%Ë%Béú`Ø�ÕãE�CJCAFDúãØÏÓJÎ�ê Ø�Õ`ØÏÓ=Î2Îéî=Ë%Ú�ØÏË%@JÌðïeÎ�F%F%ÚeEG@JKèÎéî=Ë%Ú�ØÏËÛ@=Ì9ÕGCyÎ�Í�E�Ø�ÕGÍ�ÚeF%Î�×uØSÚ�Î�Í�ËDÕ��AÚ|ïeÎ�E��$@JÎ�ÚÏÚ�Î�Ú�Ë%@ ØÏÓ=Î
Õ�õGÎ�Í�EGF%F5Cv�JOAF%Ë%BNÓ=Î�EGFDØÏÓMÚ�Ø�Í��JBéØ�=ÍÏÎGÐ

PSØeØÏÓ=Î2ÚÏEGêãÎ^ØÏËÛêãÎGû,ÕGØÏÓJÎ�ÍeEGBéØÏËDÕ'@AÚ�û=Ú�JB�Ó EGÚeØÏÓ=Î^ÍÏÎ�Kv�JBéØÏËDÕ'@èËÛ@èË%@JÚÏC§Î�BéØÏË%Õ'@JÚ½EG@JK ØÏÓ=Î^Î�FÛË%êëË%@JE�ØÏË%Õ'@`ÕG×5ØÏÓ=Î
Ú�=Í�õGÎ�Ë%F%F%EG@JBéÎeCJÍÏÕGÌGÍ�EGêâÍÏÎ�Ks�JBéÎ�K`ØÏÓ=Î�×�Î�Î�K=OAEGB;�`Ø�ÕÖØÏÓ=Î³> ýÖþ EG@JK`ØÏÓ=Î³>÷ý��íE�O§Õ��JØ4ØÏÓJÎ³Ú�ØÏE�Ø�Î³ÕG×§ØÏÓ=Î³Ú�ú Ú�Ø�Î�ê
BéÕ'êãCyÕ'@=Î�@,ØÏÚ�Ð½Ò³Ó=ÎÄïSE�Ø�Î�Í³Ø�Î�Ú�ØÏË%@=ÌãF%E�OyÕGÍ�E�Ø�ÕGÍ�úëCJÍ�ËDõ�E�ØÏË�-�E�ØÏËDÕ'@ O$ú ËDØÏÚ�Î�F%×5KJË%K @=ÕGØ�K=Î�ÌGÍ�EGK=ÎÖÚÏE�×�Î�ØÈúGûAË%Ø�ïSEGÚSØÏÓ=Î
ïSE�ú?ØÏÓ=Î�CJÍ�ËDõ�E�ØÏË�-�E�ØÏËDÕ'@ðïeEGÚ�Ë%êëCAFDÎ�êãÎ�@,Ø�Î�K	ûüË�Ð;ÎGÐDûGï^ËDØÏÓ=Õ��=ØIêëEG@JKJE�Ø�ÕGÍÏúÖÍ�Î��G�JË%ÍÏÎ�êãÎ�@,ØÏÚ5×�ÕGÍIØÏÓ=Î�CJÍ�ËDõ�E�Ø�Î|Ø�Î�ÚÏØÏË%@=Ì
F%E�OAÚIØ�ÕÖË%@=×�ÕGÍ�ê ØÏÓ=Î�ÌGÕüõGÎ�Í�@JêãÎ�@,Ø½E�ÌGÎ�@JB�ËDÎ�ÚøE�OyÕ��=Ø�EGK=õGÎ�Í�ÚÏÎeØ�Î�ÚÏØ4Í�Î�Ú�JFDØÏÚ4EG@JKóï^ËDØÏÓ=Õ��JØIË%@=×�ÕGÍ�êëËÛ@=Ì³ØÏÓ=ÎeCJÍ�ËDõ�E�Ø�Î
F%E�OAÚNE�OyÕ��=Ø³ØÏÓ=Î9Ì��JË%K=Î�F%ËÛ@=Î�Ú�×�ÕGÍ^ØÏÓJË%ÚN@=ÕGØÏË�ô0B�E�ØÏË%Õ'@	Ð�öíË%ØÏÓ=Õ��=Ø³ÍÏÎ�Ì��AF%E�ØÏËDÕ'@JÚ^ÕGÍNÕüõGÎ�Í�ÚÏËDÌ'Ó,ØNÕGÍÄÎ�@=×�ÕGÍ�BéÎ�êãÎ�@,ØNÕG×
ÚÏE�×�Î�ÕGCyÎ�Í�E�ØÏË%@=Ì?BéÕ'@JKAËDØÏËDÕ'@JÚ�ûGEG@JKëï^ËDØÏÓ`Ë%@JEGK=Î��¶�JE�Ø�Î³êãÎ�@,ØÏEGFJêãÕ K=Î�F%Ú�ÕG×§ØÏÓ=Î³ÚÏE�×�Î�ØÈú`ÍÏÎ��¶�JËDÍ�Î�êãÎ�@kØÏÚ�ûGÕGC§Î�Í�E�ØÏË%@=Ì
CJÍ�EGBéØÏËÛBéÎ�ÚNÓJE�õGÎ9EèØ�Î�@JK=Î�@JBéúñØ�Õ B�ÓJEG@=ÌGÎóÕ�õGÎ�ÍÄØÏË%êãÎóË%@ñÕGÍ�KJÎ�Í^Ø�ÕèÕGCAØÏË%êëË�-�ÎðEèõ E�Í�ËDÎ�ØÈúÜÕG×øÌGÕ'EGF%ÚNØÏÓJE�ØNBéÕ'@��0Ë%BéØ
ï^ËDØÏÓñÚ�E�×uÎ�ØàúGû0Ë%@ÜØÏÓJËÛÚ³B�EGÚ�ÎGûAB/�=Ø�ØÏËÛ@=ÌãOv�JK=ÌGÎ�ØÏÚ�ûJÍÏÎ�Ks�JB�ËÛ@=Ì`ÌGÕ�õGÎ�Í�@JêëÎ�@kØ�û§EG@JKñÍÏÎ�Ks�AB�Ë%@=Ì`ÍÏÎ�KñØÏE�CyÎGÐ

PÄ@èÎéî=EGêãCAF%Î^ÕG×5EGÚ�ú @JB�ÓJÍÏÕ'@=Õ��JÚ�Î�õGÕ'F��=ØÏËDÕ'@ ÕG×5ØÏÓ=ÎÄBéÕ'@kØ�Í�Õ'F§ÚÏØ�ÍU�JBéØ�=ÍÏÎÄË%Ú½ØÏÓJÎNEGÚÏÚ�AêãCJØÏËDÕ'@èO,úãØÏÓ=Î2ê�J@JË%B��
ËDCAEGFIÌGÕ�õGÎ�Í�@JêãÎ�@,Ø��">òE�úGÕGÍ9EG@JK 8SËDØàúÙ8eÕ��J@AB�Ë%F��SØÏÓAE�Ø2E�CACJÍÏÕGCJÍ�ËÛE�Ø�ÎðÕ�õGÎ�Í�ÚÏËDÌ'Ó,ØÖÕG×|ØÏÓ=Î`Cv�=O0F%Ë%B2ïSE�Ø�Î�ÍðÚ�ú Ú�Ø�Î�ê
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�eúë×�Õ�#%�JÚ�Ë�*=Ì?Õ+* ØÏÓ=Î^Î�õGÎ4*,ØÏÚ�Ë%êëêëÎ4/JË�$�Ø�Î4&Dú�-JÍÏÎ4#éÎ4/AË�*=Ì $'#%#�Ë�/JÎ4*kØÏÚ�û Î�õGÎ4*,Ø�#�Ó,$GË�*AÚ½Ø�ÍÏÎ4$�Ø�$ðÚÏú$Ú�Ø�Î�ê�$GÚ.$9ÚÏØ�$�ØÏË�#�û
�,*,#�Ó,$'*=Ì'Ë�*JÌëÚ�Ø�Í��,#éØ��=Í�ÎGÐT�(�=ØNÚ�ú$ÚÏØ�Î�êëÚ;$'*0/MÕGÍÏÌ+$'*JËm-4$�ØÏËDÕ+*JÚP#éÕ+*,ØÏË�*��,$'&�&Dú Îéîf-§Î�Í�ËDÎ4*,#éÎ #�Ó,$'*=ÌGÎ�$'*,/�$'/,$�-AØ³Ø�Õ
Îéî=Ë%Ú�ØÏË�*=ÌN#éÕ+*,/JËDØÏËDÕ+*AÚ�Ð)� ú$Ú�Ø�Î�êèÚ /=úf*,$GêëË�#�Ú9êãÕf/=Î4&%Ú2$�ÍÏÎ Õ+*=Îèï($�ú Ø�ÕÙË�&3&��JÚ�Ø�Í�$�Ø�Î7$'*0/ êãÕf/=Î4&øØÏÓ=Î�/=úf*,$GêëË�#
#�Ó0$'*=ÌGÎ³Ë�*`Ú�ú Ú�Ø�Î�êëÚ�Ð�Ò³Ó=Î�úóÓ,$�õGÎ�5yÎ�Î4*�-JÍ�Ë%ê�$�Í�Ë�&Dú��JÚ�Î4/óØ�ÕÖÎéî�$GêëË�*=ÎeØÏÓ=Î(-yÕGØ�Î4*kØÏË3$'&��,*,/=Î�ÚÏË%ÍÏÎ4/ #éÕ+*JÚÏÎ��"�=Î4*0#éÎ�Ú
ÕG×�ÕGÍÏÌ+$'*JË�-4$�ØÏË%Õ+*,$'&V/=Î4#�Ë%Ú�ËDÕ+*4�Èê7$�� Ë�*=Ì ����D�D���Ð
� Ú�*=ÕGØ�Î4/ Ë�*#	G$�ÍÏØ��³ÕG×|ØÏÓJËÛÚP5yÕ$Õ��0û�$ÜÚ�ú Ú�Ø�Î�ê ��Ú�/=Î�×�Î4*JÚ�Î�ÚÄÕGÍ?Ú�$�×�Î�ØÈú�#éÕ+*kØ�Í�Õ+&%Ú2ê7$�ú�/=Î�ÌGÍ�$'/=ÎóÕ�õGÎ�ÍðØÏË%êãÎ

/,�=ÎóØ�Õ�#�Ó,$'*=ÌGÎ�ÚðË�*MØÏÓ=Î�5yÎ�Ó,$�õ$ËDÕGÍÄÕG×½ØÏÓ=Î1#éÕ'ê1-yÕ+*=Î4*,ØÏÚÄÕG×½ØÏÓ=ÎãÚ�$�×�Î�ØÈú�#éÕ+*kØ�ÍÏÕ+&�&%Õ,Õ'-5Ð2Ò³Ó=ÎóÍÏÎ4$GÚ�Õ+*AÚN×�ÕGÍ2ØÏÓ=Î
êëËDÌGÍ�$�ØÏËDÕ+* ÕG×ÖØÏÓ=ÎùÚÏú$Ú�Ø�Î�ê Ø�Õ�ï($�Í�/t$ Ú�Ø�$�Ø�ÎòÕG×?ÓJËDÌ'Ó=Î�ÍèÍ�Ë%ÚZ� ï^Ë�&�&.5yÎùÚ�ú Ú�Ø�Î�ê Ú -yÎ4#�Ë�ô¡#¢$'*,/£#%$'*£5yÎ.���JËDØ�Î
#éÕ'ê1-0&%Îéî§Ð¤�O*t#éÕ+*,Ø�Í�$GÚ�ØñØ�Õ ØÏÓ=Î��AÚ��,$'&�&Dú ÚÏËÛê1-0&DÎ�$'*0/}/JË%ÍÏÎ4#éØ Í�Î4&�$�ØÏËDÕ+*JÚÏÓAË�-AÚãÍÏÎ%-AÍÏÎ�Ú�Î4*,Ø�Î4/íË3* Î�õGÎ4*,Ø8�¥#�Ó,$GË3*
$'#%#�Ë�/=Î4*,ØÖêãÕf/=Î4&%Ú�û	êãÕ'Ú�Ø�$'#%#�Ë�/JÎ4*kØÏÚÖË�*�#éÕ'ê1-¡&DÎéîòÚ�Õf#�ËDÕ���Ø�Î4#�Ó0*JË�#%$'&øÚ�ú Ú�Ø�Î�êëÚÖË�*,õGÕ+&DõGÎóÍÏÎ4&�$�ØÏËDÕ+*AÚÏÓJË�-AÚP5yÎ�ØÈïeÎ�Î4*
Î�õGÎ4*,ØÏÚN$'*,/ÿÓ"�Jê�$'*¦$'#éØÏËDÕ+*JÚñØÏÓ0$�Ø�$�ÍÏÎ ÓJË%Ì'Ó,&Dú}*JÕ+*4�¥&%Ë�*=Î4$�Í�ûÄË�*,õGÕ+&Dõ Ë�*=Ì ê��,&DØÏË�-0&%Îò×�Î�Î4/�50$'#;�K&%Õ,Õ'-AÚ�Ð Ò³Ó=Î
-JÍÏÎ�õGÎ4*,ØÏËDÕ+*ñÕG×G$'#%#�Ë�/=Î4*,ØÏÚ^Ë3* ØÏÓJÎ�Ú�ÎðÚ�ú Ú�Ø�Î�êëÚ�ØÏÓJÎ�ÍÏÎ�×uÕGÍ�ÎÖÍÏÎ��"�AËDÍÏÎ�Ú�$'*¢�,*0/=Î�Í�Ú�Ø�$'*,/AË�*=ÌU*JÕGØ³Õ+*,&Dú ÕG×IØÏÓ=Î?ÚÏØ�$�ØÏË�#
Ú�Ø�Í��0#éØ��=ÍÏÎóÕG×½ØÏÓ=ÎãÚ�ú Ú�Ø�Î�ê ��ØÏÓ=Î�§©¨«ª©¬�®¨«¬fªI¯�°>�±�²;³¡°�´�µ��«¨«¶|�A$'*,/ÙÕG×½ØÏÓ=Î1#�Ó0$'*=ÌGÎ�Ú2Ø�ÕÜØÏÓJË%ÚÄÚ�Ø�Í��,#éØ��=Í�Î9ÕüõGÎ�ÍÖØÏË%êãÎ
��ØÏÓ=Î�§©¨«ª©¬�®¨«¬fªI¯�°G��¶�·¡¯�²!�¸�§$��û�5¡�=ØP$'&%Ú�ÕèØÏÓ=ÎU/=úf*,$GêëË3#�Ú�5yÎ�ÓJË�*,/ÜØÏÓ=Î�ÚÏÎ #�Ó,$'*JÌGÎ�Ú!��ØÏÓJÎ�¹�´�º�¯�»��«±�ª ¯�°���¶�·¡¯�²!�¸�§$��Ð
�$ú Ú�Ø�Î�ê�/=úf*,$GêëË�#�Ú�-AÍÏÕ�õ Ë�/=Î�Ú�$ ï($�úíØ�Õ êãÕf/=Î4&�$'*,/{�,*,/JÎ�Í�Ú�Ø�$'*,/íØÏÓ=Î¼/=úf*,$GêëË3#�-JÍ�Õ�#éÎ�ÚÏÚÏÎ�Ú)5yÎ�ÓJË�*,/ ØÏÓ=Î
#�Ó0$'*=ÌGÎ�ÚèØ�Õ ØÏÓ=ÎùÚ�Ø�$�ØÏË�#òÚ�$�×�Î�ØÈúq#éÕ+*kØ�Í�Õ+&NÚ�Ø�Í��,#éØ��=ÍÏÎ'!ùÓJÕ�ïC$'*,/ ï^Ó,ú ØÏÓ=ÎòÚ�$�×uÎ�Øàúa#éÕ+*kØ�Í�Õ+&^Ú�Ø�Í��0#éØ��=ÍÏÎMêëËDÌ'Ó,Ø
#�Ó0$'*=ÌGÎðÕüõGÎ�Í^ØÏË%êãÎGû0-§ÕGØ�Î4*,ØÏË�$'&�&%ú½&DÎ4$'/JË3*=Ì`Ø�ÕèË�*=Î��yÎ4#éØÏËDõGÎ #éÕ+*,Ø�ÍÏÕ+&%ÚF$'*0/¢�,*JÚ�$�×�ÎÖÕGÍ^Ó,$�-4$�Í�/=Õ+�JÚ³Ú�Ø�$�Ø�Î�Ú�Ð

Ò³ÓJÎëôAÎ4&�/ ÕG×^Ú�ú Ú�Ø�Î�ê¾/=úf*,$GêëË�#�Ú�ûG#éÍÏÎ4$�Ø�Î4/¿$�Ø1À���Ò Ë�* ØÏÓ=Î#���GÑ��4��Ú�5$úRP+$�ú Ê=ÕGÍÏÍÏÎ�ÚÏØ�Î�Í�û½Ë%Ú�/=Î�ÚÏËDÌ+*=Î4/ Ø�Õ
Ó=Î4&�-Á/=Î4#�ËÛÚÏËDÕ+*Ùê7$��GÎ�Í�Ú2&DÎ4$�Í�*�$�5yÕ+�=Ø2ØÏÓ=ÎëÚÏØ�Í��,#éØ��=ÍÏÎ�$'*,/Á/=úf*,$GêëË3#�ÚNÕG×.#éÕ'ê1-0&DÎéî Ú�ú Ú�Ø�Î�êëÚ�û	Ø�Õ¢/=Î�Ú�ËDÌ+* ÓJËDÌ'Ó
&DÎ�õGÎ�Í�$�ÌGÎ;-yÕ+&%Ë�#�ËDÎ�Ú4×�ÕGÍ|Ú��JÚ�Ø�$GË3*=Î4/ãË%ê1-JÍ�Õ�õGÎ�êãÎ4*,Ø�û"$'*,/ëØ�Õ #%$�Ø�$'&Dú -�ÎNÚ��,#%#éÎ�Ú�Ú�×6�0&JË%ê1-0&%Î�êãÎ4*kØ�$�ØÏË%Õ+*1$'*,/7#�Ó0$'*=ÌGÎGÐ
�$ú Ú�Ø�Î�ê|/=ú�*0$GêëË�#�Ú1-JÍ�Õ�õ Ë�/=Î�Ú�$ ×�Í�$GêãÎ�ïeÕGÍ$� ×uÕGÍ�/=Î4$'&%Ë�*JÌ ï^ËDØÏÓ}/=ú�*0$GêëË�#)#éÕ'ê1-0&%Îéî ËDØàúGû³ï^Ó=Î�Í�Î�#%$'�JÚ�Î�$'*,/
Î��yÎ4#éØA$�ÍÏÎ�*=ÕGØ³Õ'5$õ$Ë%Õ+�JÚ�&Dú ÍÏÎ4&�$�Ø�Î4/	Ð.�!ØNË%Ú�ÌGÍ�Õ+�,*,/=Î4/MË3*ñØÏÓ=ÎðØÏÓJÎ�ÕGÍÏúÜÕG×Â*=Õ+*4�¥&%Ë�*JÎ4$�ÍF/=ú�*0$GêëË�#�ÚF$'*,/ù×uÎ�Î4/,50$'#$�
#éÕ+*,Ø�ÍÏÕ+&�û>5¡�=Ø1$'&%Ú�ÕÁ/=Í�$�ï^Ú`Õ+*q#éÕGÌ+*JËDØÏËDõGÎ¢$'*0/ Ú�Õ�#�Ë3$'&<-0Ú�ú�#�Ó=Õ+&DÕGÌGúGû�ÕGÍÏÌ+$'*JË�-4$�ØÏËDÕ+*VØÏÓ=Î�ÕGÍÏúGû|Î4#éÕ+*JÕ'êëË�#�Ú�û($'*,/
ÕGØÏÓ=Î�Í2Ú�Õf#�Ë�$'&5Ú�#�ËDÎ4*0#éÎ�ÚB����D�D���ÐP�$ú Ú�Ø�Î�êc/=ú�*0$GêëË�#�Ú³êãÕf/=Î4&%ÚP$�ÍÏÎ?×�ÕGÍ�ê7$'&Z$'*0/�#%$'*¢5yÎ?Îéî Î4#%�=Ø�Î4/	Ð�Ò³ÓJÎðêãÕf/=Î4&%Ú
$'*,/ñÚÏËÛêU�,&3$�Ø�ÕGÍ�ÚSÓ=Î4&�- Ø�Õ7#%$�-JØ��=ÍÏÎ2#éÕ'ê1-¡&DÎéî�/=úf*,$GêëË3#�Ú.$'*0/ Ø�Õ7#éÍ�Î4$�Ø�Î $'*ÜÎ4*kõ ËDÍÏÕ+*AêãÎ4*kØS×�ÕGÍ�ÕGÍÏÌ+$'*JË�-4$�ØÏË%Õ+*,$'&
&DÎ4$�Í�*AË�*=Ì1$'*,/)-yÕ+&%Ë�#éú½/=Î�ÚÏËDÌ+*	Ð
�$ú Ú�Ø�Î�ê¤/=úf*,$GêëË�#�Ú5ËÛÚV-0$�ÍÏØÏË3#%�,&�$�Í�&DúNÍÏÎ4&DÎ�õ�$'*kØ4Ë�*?Ú�$�×�Î�ØÈúðÎ4*=Ì'Ë�*=Î�Î�Í�Ë3*=Ì³ï^Ó=Î4* $'*,$'&Dú -�Ë�*=Ì³ØÏÓ=Î�ÕGÍÏÌ+$'*JË�-4$�ØÏË%Õ+*,$'&

$GÚ -yÎ4#éØÏÚ�ÕG×V$'#%#�Ë�/=Î4*,ØÏÚ<$'*,/½�JÚÏË�*JÌU� Ò9	 � Õ+*ëØÏÓ=ÎÄÓJËDÌ'Ó=Î�Í>&%Î�õGÎ4&%Ú|ÕG×yØÏÓ=ÎÄÚ�$�×�Î�ØÈú�#éÕ+*,Ø�ÍÏÕ+&§Ú�Ø�Í��,#éØ��=Í�ÎGÐ�Ò^Ó=Î³ïeÕGÍ�&�/
Ë%Ú(/=úf*,$GêëË�#�û$Î�õGÕ+&Dõ Ë�*=Ì=û�$'*,/ÜË�*,Ø�Î�Í�#éÕ+*,*=Î4#éØ�Î4/5û�50�=Øeï�Î2Ø�Î4*,/ Ø�Õëê7$��GÎ2/=Î4#�ËÛÚÏËDÕ+*JÚ.�JÚÏË�*JÌ9êãÎ4*,Ø�$'&	êãÕf/=Î4&%Ú�ØÏÓ,$�Ø
$�ÍÏÎ^ÚÏØ�$�ØÏË�#�û"*,$�Í�ÍÏÕ�ï?û"$'*,/ãÍÏÎ4/,�0#éØÏËDÕ+*JË%Ú�Ø�Ð4Ò³Ó��JÚ�/=Î4#�Ë%ÚÏË%Õ+*JÚ�ØÏÓ,$�Ø|êëË%Ì'ÓkØÂ$�-,-yÎ4$�ÍøØ�ÕðÓ0$�õGÎ;*JÕÖÎ��§Î4#éØ�Õ+*ëÚ�$�×�Î�ØÈúkì
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ÕGÍðÎ�õGÎ4*�$�-,-yÎ4$�Í?Ø�Õ¢5yÎ15yÎ4*=Îéô¡#�Ë�$'&�ìíê7$�úÙË�*÷×«$'#éØ /=Î�ÌGÍ�$'/JÎèÚ�$�×�Î�ØÈú¼$'*,/ Ë3*,#éÍÏÎ4$GÚ�ÎãÍ�ËÛÚZ�0Ð½� ú$Ú�Ø�Î�êÄ/=ú�*0$GêëË�#�Ú
êãÕf/=Î4&%Ë�*JÌ�$GÚÏÚ�Ë%Ú�ØÏÚëË�*q�0*,/=Î�Í�Ú�Ø�$'*0/JË�*=Ì�$'*,/¿-JÍÏÎ4/AË�#éØÏË�*=Ì÷Ë�*JÚÏØ�$'*,#éÎ�ÚãÕG×A-§Õ+&ÛË�#éú ÍÏÎ�Ú�Ë%Ú�Ø�$'*,#éÎñÕGÍëØÏÓJÎMØ�Î4*,/=Î4*,#éú
×�ÕGÍ^ïeÎ4&�&��ÈË�*,Ø�Î4*kØÏË%Õ+*=Î4/MË�*,Ø�Î�ÍÏõGÎ4*,ØÏËDÕ+*JÚ³Ø�Õ�5§ÎU/=Î�×uÎ4$�Ø�Î4/N5$ú ØÏÓJÎ?ÍÏÎ�Ú -yÕ+*JÚ�ÎÖÕG×�ØÏÓ=ÎóÚ�ú Ú�Ø�Î�ê Ø�Õ ØÏÓ=ÎðË�*,Ø�Î�ÍÏõGÎ4*,ØÏËDÕ+*
ËDØÏÚ�Î4&%×àÐ
�$ú Ú�Ø�Î�êÅ5yÎ�Ó,$�õ ËDÕGÍ9Ë3* Ú�ú Ú�Ø�Î�êÆ/=ú�*0$GêëË�#�Ú?Ë%Ú9êãÕf/=Î4&DÎ4/¼5$ú¼�JÚÏË3*=Ìñ×uÎ�Î4/,50$'#$�*�«#%$'�AÚ�$'&�� &DÕ,Õ'-0Ú�û4ÚÏØ�Õ�#;�Ç$'*,/

�AÕüï^Ú9�«&DÎ�õGÎ4&%Ú�$'*,/óÍ�$�Ø�Î�Ú���û"$'*,/óØÏÓ=Î�*=Õ+*4�¥&ÛË�*=Î4$�Í�ËDØÏË%Î�ÚÃ#éÍÏÎ4$�Ø�Î4/75,úóË�*kØ�Î�Í�$'#éØÏËDÕ+*JÚG5yÎ�ØÈïeÎ�Î4*ãÚ�ú Ú�Ø�Î�êÈ#éÕ'ê1-yÕ+*=Î4*,ØÏÚ�Ð
�I*èØÏÓJËÛÚ½õ ËDÎ�ï ÕG×aØÏÓ=ÎNïeÕGÍ�&�/5û	5yÎ�Ó,$�õ ËDÕGÍeÕ�õGÎ�ÍSØÏË%êãÎE��ØÏÓ=Î�/=úf*,$GêëË�#�Ú|ÕG×5ØÏÓ=Î2Ú�ú$ÚÏØ�Î�ê(�Â#%$'*�5yÎ³Îéîf-0&�$GË�*JÎ4/75$úëØÏÓ=Î
Ë�*,Ø�Î�Í�$'#éØÏËDÕ+* ÕG×<-§Õ'Ú�ËDØÏËDõGÎ�$'*,/Á*=Î�Ì+$�ØÏËDõGÎã×�Î�Î4/�50$'#;��&DÕ$Õ'-AÚE����D�����ÐóÒ³Ó=Î`êãÕf/=Î4&%Ú�$�ÍÏÎ7#éÕ+*JÚ�Ø�Í��,#éØ�Î4/ ×uÍ�Õ'ê ØÏÓ=ÍÏÎ�Î
50$GÚÏË3#;5¡�JË�&�/JË3*=Ì250&DÕf#$� Ú%!�-yÕ'ÚÏËDØÏË%õGÎÄ×�Î�Î4/�50$'#;�ÜÕGÍ³ÍÏÎ�Ë�*=×�ÕGÍ�#�Ë�*JÌ�&DÕ$Õ'-AÚ�û�*=Î�Ì+$�ØÏË%õGÎ?×uÎ�Î4/,50$'#$�ÜÕGÍF50$'&3$'*,#�Ë�*=Ì1&DÕ$Õ'-AÚ�û
$'*,/�/=Î4&�$�ú$Ú�ÐO	4Õ'ÚÏËDØÏËDõGÎ1&DÕ$Õ'-AÚE�«#%$'&�&DÎ4/ ÍÏÎ�Ë3*=×uÕGÍ�#�Ë�*=Ì½&%Õ,Õ'-AÚ��F$�ÍÏÎãÚ�Î4&%×Æ��ÍÏÎ�Ë3*=×uÕGÍ�#�Ë�*=ÌèïNÓJË�&DÎ *JÎ�Ì+$�ØÏËDõGÎ7&DÕ$Õ'-AÚÄØ�Î4*,/
Ø�Õ�#éÕ+�,*,Ø�Î�Í�$'#éØA#�Ó,$'*=ÌGÎGÐ�NÄÎ4&�$�ú Ú^Ë�*,Ø�ÍÏÕf/,�,#éÎ�-yÕGØ�Î4*,ØÏË�$'&	Ë�*JÚ�Ø�$�50Ë�&%ËDØàúèË�*,Ø�ÕëØÏÓ=Î?Ú�ú Ú�Ø�Î�êñÐ
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ÕGÍ�/=Î4#%&%Ë�*=ÎGÐ�Ô^Î�Ë�*=×�ÕGÍ�#�Ë�*=Ì7&DÕ$Õ'-AÚ;#éÕGÍÏÍÏÎ�Ú -yÕ+*,/ùØ�Õ�-yÕ'ÚÏËDØÏËDõGÎð×uÎ�Î4/�5¡$'#$��&DÕ$Õ'-AÚNË�*¢#éÕ+*,Ø�ÍÏÕ+&4ØÏÓ=Î�ÕGÍÏúGÐ � *ùË�*0#éÍÏÎ4$GÚ�Î
Ë�* õ�$�Í�Ë�$�50&%Îx�1&DÎ4$'/AÚÖØ�Õ¢$'* Ë�*,#éÍ�Î4$GÚ�ÎëË�*Ùõ�$�Í�Ë�$�50&DÎëÝ�«$GÚ?Ë�*0/JË�#%$�Ø�Î4/�5$úòØÏÓ=Îf}�Ì?~ñÚÏËDÌ+*y��û5ïNÓJË�#�Ó�&DÎ4$'/AÚ2Ø�Õ�$'*
Ë�*,#éÍ�Î4$GÚ�ÎNË�*èõ�$�Í�Ë�$�50&DÎ���û�$'*,/ Ú�ÕóÕ+*	Ð½Ò³Ó=Î(}�Ì�~U/JÕ,Î�Ú(*=ÕGØeêãÎ4$'* ØÏÓ,$�Ø�ØÏÓJÎNõ�$'&��=Î�Ú<*=Î4#éÎ�ÚÏÚ�$�Í�Ë3&DúëË�*,#éÍÏÎ4$GÚÏÎGû,Õ+*,&%ú
ØÏÓ,$�Ø4õ�$�Í�Ë�$�50&DÎ��.$'*,/ðõ�$�Í�Ë3$�50&DÎ�Ý^ï^Ë�&�&	#�Ó,$'*=ÌGÎSË�*ðØÏÓ=Î�Ú�$GêëÎ./JË%ÍÏÎ4#éØÏËDÕ+*	ÐÃ�à×=õ�$�Í�Ë�$�50&%Î��>/=Î4#éÍ�Î4$GÚ�Î�Ú�ûGØÏÓ=Î4*9õ�$�Í�Ë�$�50&DÎ
ÝÜï^Ë3&�&G/=Î4#éÍÏÎ4$GÚ�ÎGÐ � }©� ~ùË�*,/AË�#%$�Ø�Î�ÚÖØÏÓ,$�Ø?ØÏÓJÎëõ�$'&3�=Î�Ú2#�Ó0$'*=ÌGÎ Ë�* Õ'-,-yÕ'ÚÏËDØ�Î7/JËDÍ�Î4#éØÏËDÕ+*JÚ�Ð1�I* ØÏÓ=Î7$�50Ú�Î4*,#éÎèÕG×
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a.  A Reinforcing Loop
b.  A Balancing Loop

R

c.  A Balancing Loop with a Delay
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