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i N�� b º¯[�HRHRP\³ b º¯GLQ�QEYZß9T\GIHEYZU�K�GLQAGmFyU�K fh> U�¼uULÞLP"K5P"Y¯Hh» § P\HRP"TVHRUL³ @ ±<²�P\³�Y f

¼uP"K/HEGIHEYZU�K N�NnN�N�NnN�N�N�NnN�N�NnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N i6f �
i N�� b º¯[�HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�K�GLQyG = GI³EÞLP\H § P\HRP"TVHRUL³ @ ±!²�P\³�Y¯¼zP"KàHEGIHEYZU�K�N i6fÝi

i N i D KàHRP\ÞL³�GIHRP"Wï ×³�U!W�[9TVH @ ±!²�P\³�Y�¼uP"KàH § P"QEYZÞ�K N�NnN�N�NnN�N�N�NnN�N�N i6f �
i N�� @ ±<²�P\³�Y¯¼uP"K/H § P"QEYZÞ�K B [9¼z¼zGI³E»ÆNnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N i6f �

¥ D N MqK�GLºZ»<QEY¯QkULµÐ¢?P"QE[9ºZHEQ�N�NnN�N�NnN�N�N�NnN�N�NnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N � f ý
�!N¯ý ¤q³�Y¯Þ�Y¯K�GLº B<= MA � &P\³�µ3UL³�¼¶GLK�TVP,¤qõ9QEP\³E®�GIHEY¯U�K�Q
NnN�N�NnN�N�N�NnN�N�N � f ý

�!N¯ýIN¯ý D K�YZHEY¯GLº�ªkP"K�T½J�¼zGI³Eòg¢?P"Q�[�ºZHEQgN�NnN�N�NnN�N�NnN�N�N�NnN�N�N � f ý
�!N¯ýIN d D K�YZHEY¯GLº� 4GI³�GLº¯º¯P"º�¢?P"QE[�º¯HEQ´N�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N � fÝd

�!N d B<= MA �¢?P"QE[9ºZHEQCU�K� �U�ºZ»!°¡P"º�º b º¯[�QRHRP\³ÜN�NnN�N�NnN�N�NnN�N�N�NnN�N�N � f �
�!N��  ×³�P"º¯Y¯¼zY¯K9GI³E» B P\³�Y¯GLº b º¯[5HRHRP\³ b º�GLQEQEYZß9T\GIHEY¯U�K�MqK�GLºZ»<QEY¯QqN�N�N�NnN�N�N � f ýLý

�!N��!N¯ý  4GI³�GLº¯º¯P"ºà¢?P"Q�[�ºZHEQ&ULµ b º¯[5HRHRP\³ b º¯GLQ�QEYZß9T\GIHEYZU�K�U�K,Mq^ D­= > P\H f
P\³EULÞLP"K�P\U�[�Q b º�[�QRHRP\³'N�NnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N � f ý d

�!N��!N d  4GI³�GLº¯º¯P"º£¢?P"Q�[�ºZHEQ�ULµ b º¯[5HRHRP\³ b º¯GLQ�QEYZß9T\GIHEYZU�KÈU�K  &U�º¯»/°kP"º¯º
b º�[�QRHRP\³ NnN�N�N�NnN�N�NnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N � f ý �

�!N�� b º¯[�HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�K�GLQyGuFAU�K fh> U�¼uULÞLP"K5P"YZHÝ» § P\HRP"TVHRUL³n¢?P"QE[�º¯HEQ � fÝd ý
�!N i b º¯[�HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�K�GLQyG = GI³EÞLP\H § P\HRP"TVHRUL³n¢yP"QE[�ºZHEQ´N�N�NnN�N�N � fÝd �
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�!N�� D KàHRP\ÞL³�GIHRP"Wï ×³�U!W�[9TVHC¢yP"QE[�ºZHEQyGLK�WgMAK9GLºZ»!Q�Y¯Q NnN�N�NnN�N�N�NnN�N�N � f � c
�!N��!N¯ý  4GLQEQEY�K5ÞuHEJ5P § GIHEG b [�õ�Pn¢yP"QE[�ºZHEQ8N�NnN�N�NnN�N�N�NnN�N�N � f �<ý
�!N��!N d § GIHEG = »!²�P b U�K/®LP\³�QEY¯U�K�Q?GLK�W�¤¨²�HEY¯¼zY��"GIHEY¯U�K�Q N�NnN�N�N � f ���
�!N��!N�� b U�¼z²9ºZPV±5YZHh»z¢yP"W�[�TVHEYZU�K�¢?P"QE[9ºZHEQ£ULµ b º¯[5HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�K � f ���

�!N��  4GI³�GLº¯ºZP"º� ¡YZ²�P"º¯Y¯K5P"W B<= MA 8®!Qq¤	�\HE[5³Eò� £YZ²�P"º¯Y�K5P"W B5= Mq  N�NnN�N�N � f � �
�!N�� MqK�GLºZ»<QEY¯Q B [�¼¶¼zGI³E»�N�N�N�NnN�N�NnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N � f � c

¥ DED N b U�K9T\º¯[�QEYZU�K�GLK�Wg^9[5HE[5³EP��´UL³�ò N�N�NnN�N�NnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N � f ý
MA²�²�P"K�W�YZ±mM�N § Y¯QRHR³�YZõ([5HEYZU�K�Q B P"GI³�T½J5P"W D K b º¯[�HRHRP\³ b º¯GLQEQEY¯ß9GIHEYZU�K NnN�N�N�NnN�N�N M f ý

MA²�²�P"K�W�YZ±mªqN ¢?U�¼uP�X�GIõ9Q B5= Mq  § GIHEG b [5õ�P B P\Þ�¼uP"KàH N�NnN�N�NnN�N�N�NnN�N�N ª f ý

MA²�²�P"K�W�YZ± b N D K/HRP\ÞL³�GIHRP"Wï ×³EU<W�[�TVH B HEGI³�HE[5²�^4Y¯ºZP N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N bkf ý

MA²�²�P"K�W�YZ± § N  ×³EU<TVP"QEQRUL³qMAº�ºZU!T\GIHEY¯U�K0GLK�W b U�¼¶¼�[�K9Y¯T\GIHEYZU�K�¤q³½W5P\³�Y¯K5Þ¶¤q²9HEY¯¼zY��"G f
HEYZU�K|N�NnN�N�NnN�N�NnN�N�N�NnN�N�NnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N §yf ý

§ N¯ý D KàHR³EU<W�[�TVHEY¯U�K N�N�NnN�N�N�NnN�N�NnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N §yf ý

§ N¯ýIN¯ý  £³EU!TVP"Q�QRUL³yMqº¯ºZU<T\GIHEYZU�Kg ×³EULõ(ºZP"¼ N�N�NnN�N�NnN�N�N�NnN�N�N §yf ý

§ N¯ýIN d b U�¼¶¼�[�K9Y¯T\GIHEYZU�K�¤q³�W�P\³�Y¯K5Þ� ×³EULõ(ºZP"¼ N�N�NnN�N�N�NnN�N�N §yf �
§ N d @ ®LU�º�[5HEYZU�K�GI³E» b U�¼u²([5HEGIHEYZU�K § U�¼zGLY¯K NnN�N�NnN�N�NnN�N�N�NnN�N�N §yf �

§ N d N¯ý @ ®LU�º¯[5HEYZU�K�GI³�»m ×³�ULÞL³�GL¼z¼zY¯K�Þ|NnN�N�NnN�N�NnN�N�N�NnN�N�N §yf �
§ N d N d @ ®LU�º¯[5HEYZU�K�GI³�» B HR³�GIHRP\Þ�Y¯P"Q N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N §yf �
§ N d N�� a P"K�P\HEY¯TnMAº¯ÞLUL³�YZHEJ�¼ N�NnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N §yf �
§ N d N�� a P"K�P\HEY¯Tn ×³EULÞL³½GL¼z¼zY¯K5ÞxN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N §yf ý c

§ N d N i D ¼u²9ºZP"¼zP"KàHEY¯K�Þ,M B U�º¯[�HEYZU�K�� a P"K5P\HEY¯T�MAºZÞLUL³½YZHEJ�¼ NnN�N�N §yf ý c

§ N�� § P"QEYZÞ�KgULµ @ ±!²�P\³�Y¯¼zP"KàHEQ¨N�NnN�N�NnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N §yf ýLý

§ N��!N¯ý  £³EU!TVP"Q�QRUL³yMqºZU!T\GIHEY¯U�K @ ±<²�P\³�Y¯¼uP"K/H § P"Q�YZÞ�K N�N�N�NnN�N�N §yf ýLý

§ N��!N d b U�¼¶¼�[�K9Y¯T\GIHEYZU�K�¤q³�W�P\³�Y¯K5Þ @ ±<²�P\³�Y¯¼uP"K/H § P"Q�YZÞ�K NnN�N�N §yf ý
�
§ N�� @ ±<²�P\³�Y¯¼uP"K/HEGIHEYZU�Kg¢yP"QE[�ºZHEQ N�N�NnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N §yf ý��
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§ N��5N¯ý  £³EU!TVP"Q�QRUL³yMqºZU!T\GIHEY¯U�K0¢?P"QE[9ºZHEQ¶NnN�N�NnN�N�NnN�N�N�NnN�N�N §yf ý��
§ N��5N d b U�¼¶¼�[�K9Y¯T\GIHEYZU�K�¤q³�W�P\³�Y¯K5Þ�¢?P"QE[9ºZHEQ¨NnN�N�NnN�N�N�NnN�N�N §yf ý��

§ N i MqK�GLºZ»<QEY¯Q¨N�N�NnN�N�NnN�N�N�NnN�N�NnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N §yf ý �
§ N�� b U�K�T\º�[�QRHEYZU�K�QCGLK�W�^�[5HE[5³EP��´UL³Eò N�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N §yfÝdIc

MA²�²�P"K�W�YZ± @ N MA^ D_=©B [5²�P\³�TVU�¼z²9[5HRP\³ > GI³�W5°CGI³EP § P"QETV³�YZ²�HEY¯U�K N�NnN�N�N�NnN�N�N @×f ý

ªCYZõ(º¯YZULÞL³�GI²9J/» N�N�NnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�NnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N ª D ª f ý
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d N¯ýIN b U�J�P\³EP"KàHA ×³EU<TVP"QEQEY¯K�Þ D K/HRP\³E®IGLº § P\²9Y¯TVHEYZU�K*) M b+��� õ-, NnN�N�NnN�N�N�NnN�N�N d6f �
d N d N MqKàHRP"K9K�GzMA³E³�G"» = UL²0¥¨YZP\°.) O�� � ��,|N�NnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N d6f �
d N��!N MqYZ³Eõ�UL³�K5PnMA³E³�G#»�FqGL¼zY¯K5Þ b U�Kà®LP"K/HEYZU�K�Q$) O�� � ��,�N�N�NnN�N�NnN�N�N�NnN�N�N d6fÝi

d N��5N ¢yP"W�[�TVP"W § Y¯¼uP"K9QEYZU�K B<= MA  = G�±<U�K5U�¼�»�N�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N d6f ý c

d N i N § UL²�²9º¯P\³y^4Y¯ºZHRP\³ B HEGIÞLPu¤¨[5HR²9[5H�) M b/��� õ0,·N�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N d6f ý��
d N��!N § P"TVU�¼u²�U�QEYZHEY¯U�KgULµ b   D ) M b/��� õ-,×NnN�N�NnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N d6f ý
�
d N��/N @ GLQR»1�´P"YZÞ�JàH e GIHR³½Yü± b U�¼u²9[5HEGIHEYZU�K2) M b+��� õ-,mNnN�N�NnN�N�NnN�N�N�NnN�N�N d6f ý��
d N��!N > GI³�W
�´P"YZÞ�J/H e GIHR³�Yü± b U�¼u²([5HEGIHEYZU�K*) M b/��� õ0,qNnN�N�NnN�N�NnN�N�N�NnN�N�N d6f ý �
d N � N  4GI³�GLº¯º¯P"º. £YZ²�P"º¯Y�K5PAMA³�T�J9YZHRP"TVHE[5³EP�) M b+��� G�, N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N d6fÝd ý

d N¯ý c N  4GI³�GLº¯º¯P"º¯Y��"GIHEYZU�K b º�[5HRHRP\³ b º¯GLQ�QEYZß9T\GIHEYZU�K3) ] B4� ��,�NnN�N�NnN�N�NnN�N�N�NnN�N�N d6fÝd �
�!N¯ýIN B<= Mq  b º¯[�HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�K D KàHRP\ÞL³�GIHEY¯U�K:N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N � fÝd
�!N d N § GIHEG § P"TVU�¼u²�U�QEY¯HEYZU�K0Y¯Kg 4GI³�GLº¯º¯P"º b º¯[5HRHRP\³ b º¯GLQEQEYZß(T\GIHEYZU�K�NnN�N�N�NnN�N�N � f �
�!N��!N  4GI³�GLº¯º¯P"º b º¯[5HRHRP\³ b º¯GLQEQEYZß(T\GIHEYZU�Kg¢y[�K/HEY¯¼uP B HR³½[�TVHE[5³EP N�N�NnN�N�N�NnN�N�N � f �
�!N��5N b º�[5HRHRP\³ b º¯GLQ�QEYZß9T\GIHEYZU�K5��Y¯K�W5U6°yY¯K5Þ¶¤q²9HEYZU�K�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N � f ýLý
�!N i N = GI³EÞLP\H § P\HRP"TVHEYZU�Kï]qQEY¯K5Þ b º�[5HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�KgN�N�NnN�N�NnN�N�N�NnN�N�N � f ý
�
�5N¯ýIN MA²�²9º¯Y�T\GIHEYZU�K D K/HRP\ÞL³�GIHEYZU�K
6 D K�TV³EP"¼uP"K/H�ý�N�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N � fÝd
�5N d N FAU�K fh§ Y¯QRHR³�Y¯õ9[5HRP"W § GIHEG¶ 4GLQEQEY�K5Þ e P\HEJ�U!W N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N � f �
�5N��!N § Y¯QRHR³½YZõ9[5HRP"W § GIHEG¶ 4GLQEQ�Y¯K5Þ e U!W5P"º�N�N�NnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N � f �
�!N¯ýIN = J�³EU�[5Þ�J5²9[�H7��^9GLQRHRP\³ e GLT�J9Y¯K5P"Q8��NnN�N�NnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N � fÝi
�!N d N = J�³EU�[5Þ�J5²9[�H7� B ºZU#°kP\³ e GLT�J�Y¯K�P"Q8�¦NnN�N�NnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N � f �
�!N��!N X&GIHRP"K�TV»*��^�GLQRHRP\³ e GLT½J�Y¯K5P"Q9�ÜN�N�NnN�N�NnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N � f �
�!N��5N X&GIHRP"K�TV»*� B ºZU6°¡P\³ e GLT�J9Y¯K5P"Q8�ÈN�N�NnN�N�NnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N � f �
�!N i N  �U�ºZ»!°¡P"º�º b º¯[�QEHRP\³ B T\GLº¯GIõ9Y¯º�YZHh» = J5³EU�[5Þ�J5²([5H¦ &P\³�µ3UL³�¼¶GLK�TVP*NnN�N�N�NnN�N�N � f ý d
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�!N��!N  �U�ºZ»!°¡P"º�º b º¯[�QEHRP\³ B T\GLº¯GIõ9Y¯º�YZHh»¶X&GIHRP"K�TV»g �P\³Eµ3UL³½¼zGLK�TVPûN�N�NnN�N�N�NnN�N�N � f ý
�
�!N��/N  4GI³�GLº¯º¯P"º.^&¤¨¢ = ¢AMAFv¤	�\HE[5³�ò� �P\³Eµ1UL³�¼zGLK�TVP5) ] B4� �:,ÈNnN�N�NnN�N�N�NnN�N�N � f ý
�
�!N��!N ¤q²9HEY¯¼zY��\P"W�;Ü¤	�\HE[5³Eò� �P\³Eµ1UL³�¼zGLK�TVP�N�NnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N � f ý��
�!N � N ¢A[�KàHEY�¼uPnULµ� 4GI³�GLº�ºZP"º.¢?P"GLW b   DC§ GIHEG�NnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N � f ý i
�!N¯ý c N B ²�P\P"W�[�²gULµ� 4GI³�GLº¯º¯P"º b   D ¢?P"GLW NnN�N�NnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N � f ý
�
�!N¯ýLýIN ¢A[�KàHEY�¼uPnULµ� 4GI³�GLº�ºZP"º B P"TVHEYZU�K0ULµ b º�[5HRHRP\³ b º¯GLQ�QEYZß9T\GIHEYZU�K�N�NnN�N�N�NnN�N�N � f ý��
�!N¯ý d N B ²�P\P"W�[�²gULµ� 4GI³�GLº¯º¯P"º B P"TVHEYZU�K0ULµ b º¯[�HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�K¬N�NnN�N�N�NnN�N�N � f ý
�
�!N¯ý
�!N ¢A[�KàHEY�¼uPnULµ B P\³�Y¯GLº B P"TVHEYZU�K0ULµ b º¯[5HRHRP\³ b º¯GLQ�QEYZß9T\GIHEYZU�K�N�N�NnN�N�N�NnN�N�N � f ý �
�!N¯ý��5N ¢A[�KàHEY�¼uPnULµ = ULHEGLº� 4GI³�GLº�ºZP"º b º¯[�HRHRP\³ b º¯GLQEQEY¯ß9T\GIHEYZU�K NnN�N�NnN�N�N�NnN�N�N � fÝdIc
�!N¯ý i N B ²�P\P"W�[�²gULµ = ULHEGLº� 4GI³�GLº¯º¯P"º b º¯[5HRHRP\³ b º¯GLQEQEYZß(T\GIHEYZU�K NnN�N�NnN�N�N�NnN�N�N � fÝdIc
�!N¯ý
�!N  4GI³�GLº¯º¯P"º.¢?P"GLW b U�QRH N�N�NnN�N�N�NnN�N�NnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N � fÝdLd
�!N¯ý��/N  4GI³�GLº¯º¯P"º.¢?P"GLW B ²�P\P"W9[5² NnN�N�N�NnN�N�NnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N � fÝdLd
�!N¯ý
�!N  4GI³�GLº¯º¯P"º b U�¼u²9[�HEGIHEYZU�K b U�QRH�N�N�NnN�N�NnN�N�N�NnN�N�NnN�N�NnN�N�N�NnN�N�N � fÝd �
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[9QRP�ULµ�³�GLW�GI³"N�^5UL³gPV±5GL¼u²9ºZPLSyHEJ5PïGLW�®LP"KàH�ULµ
§ UL²�²(ºZP\³¡³½GLW�GI³C°¡P"K/HCõ�P\»LU�K9W�Y�K�W�Y¯T\GIHEY¯K�Þ�U�K�ºZ»uHEGI³EÞLP\H¦PV±5Y¯QRHRP"K9TVP¨GLK9W�º¯U!T\GIHEYZU�K.S!GLK�W�P"K�GIõ(ºZP"W¶HEJ�P
³�P\HE[5³�K�ULµ5®LP"º¯U!T\YZHÝ»�GLK�W�¼uULHEYZU�K,Y¯K5µ1UL³�¼zGIHEYZU�K�GIõ�U�[�H�HEJ5P¡HEGI³EÞLP\H+) ] =+��c ý9,ØN > U#°kP\®LP\³"Sà°AYZHEJ�GLº¯¼uU�QEH
P\®LP\³�»�K5P\°©GLW�®�GLK�TVPLS�TVU�[�K/HRP\³�¼uP"GLQ�[5³EP"QqJ�G"®LP�õ�P\P"K�W5P\®LP"º¯UL²�P"W.S(Y¯K�T\º�[�W�Y¯K5Þ�HRP"T½J�K5U�ºZULÞ�YZP"QqQE[�T½J�GLQ
ÿEGL¼z¼zY�K5Þ5SLQRHRP"GLºZHEJ�N = J�Y¯Q&HRP"T�J9K5U�ºZULÞL»�³½GLTVPCTVU�K/HEY¯K![�GLº¯ºZ»�GLW9W�Q4K5P\°�²�P\³Eµ1U�¼zGLK�TVPCGLK�W,PVô�P"TVHEYZ®LP"K5P"QEQ\S
GLK9W¶HEJ5P"K�K5P\Þ�GIHRP"QkHEJ�GIHkÞL³EP"GIHRP\³¦²�P\³Eµ1UL³�¼zGLK�TVPA°yYZHEJ¶TVU�[9KàHRP\³�¼zP"GLQE[5³EP"Q\N×M�µ�[�K�W9GL¼uP"KàHEGLº(²�³EP"¼¶Y¯QRP
Y�Q�HEJ�GIHuYZH,Y¯Q,K5P"TVP"QEQEGI³E»�HRU
³EP"¼zGLY¯KÈµ1GI³�P"K5U�[5Þ�J GLJ5P"GLW'ULµAU�K5P ó Q,UL²�²�U�K5P"KàH�QRUïHEJ�GIHuT\[5³E³EP"K/H�UL³
T\[�HRHEY¯K5ÞuP"W5ÞLP�³½GLW�GI³?HRP"T�J9K5U�ºZULÞ�YZP"Qy³EP"¼zGLY¯Kg[�QEP\µ1[�ºØN

¤¨K5PnULµ4HEJ5P�¼¶G6ÿ_UL³yW9YZ¹¶T\[�ºZHEY¯P"Q¡µ�GLT\Y¯K5Þu³½GLW�GI³yT\GI²9GIõ9Y�º¯YZHEYZP"QCU6®LP\³�TVU�¼uP"Y¯K5Þ�ÿRGL¼¶¼zY¯K5Þ5S5ÞL³EU�[9K�W
T\º�[5HRHRP\³"S<GLK�WmJ9YZÞ�JmK�U�Y¯QRPyP"K/®<YZ³EU�K�¼uP"K/HEQ\S!P"QR²�P"T\Y¯GLº¯ºZ»�µ1UL³¦GLYZ³Eõ�UL³�K5P?³½GLW�GI³¡²(º¯GIHRµ3UL³½¼zQ	) Fq¢yX cLc ,ØN×Mqº¯º
ULµ4HEJ5P"QEP�µ�GLTVHRUL³�QAT\GLKïJ�GL¼u²�P\³?HEJ�P�UL²�P\³�GIHEYZU�K0ULµÐHÝ»/²(Y¯T\GLº.³�GLW9GI³"N @ ®LP"K0HEJ5U�[�Þ�J0HEJ5P"QRP,W�YZ¹¶T\[9ºZHEYZP"Q
PV±5Y¯QRH\SÐHEJ�P\³EP�GI³�P�QEP\®LP\³�GLºCPV±!²�P\³�Y�¼uP"KàHEGLºk¼uP\HEJ5U<W�Q�HRU´¼zYZHEYZÞ�GIHRP�HEJ5P"¼gN @ GLT½J J�GLQ�YZHEQ�QRHR³EP"K5ÞLHEJ9Q
GLK9Wu°¡P"GIò<K5P"QEQEP"Q\N¡¤¨K5P?ULµ�HEJ5Pq¼uP\HEJ5U<W�QÐHEJ�GIHk¼zG"»uGLº¯º¯P\®!Y¯GIHRPyHEJ5P?PVô�P"TVHEQ¡ULµ/ÿEGL¼z¼zY¯K�Þ�GLK�WzÞL³EU�[9K�W

ý f ý



T\º�[5HRHRP\³,Y�Q B ²(GLTVP = Y�¼uPmMqW�GI²�HEYZ®LP� ×³�U!TVP"QEQ�Y¯K5Þ_� B<= Mq ��½N = J�Y¯Q�Y¯Q�GïTVU�¼u²9[�HEGIHEYZU�K�GLº¯ºZ»·Y�KàHRP"K�Q�YZ®LP
¼zP\HEJ5U!W�HEJ�GIH�QRHEGIHEY¯QRHEY¯T\GLº�ºZ»n³EP"¼uU6®LP"Q�[9K�W5P"QEYZ³�P"W�K5U�Y¯QRPLSLT\º¯[�HRHRP\³"SLGLK�WCÿEGL¼z¼zY¯K�Þ?õ/»�TVU�¼u²9GI³�Y¯K�Þy¼�[9º f
HEY¯²9ºZP¨³EP\HE[5³�K9QkY�KgW�Yüô�P\³EP"KàH¦ºZU<T\GIHEYZU�K�Q?U#®LP\³AGz²�P\³½YZU!WmULµ�HEY¯¼uPLN£MqºZHEJ5U�[5Þ�JgQEHEY¯º¯º�PV±!²�P\³�Y�¼uP"KàHEGLºØS<Y¯HCY�Q
°kP"º¯º�ò!K5U6°yKïGLK�W�J�GLQA²�³EU<W�[�TVP"W�á/[9GLº¯YZHh»�³EP"Q�[�ºZHEQR) M b+��� G�,ØS�) M b/��� õ-,ØS�) b M � ��,ØS�) e X � �:,ØS�) ��X ��� ,ØS) ��X ��� G?,ØS�) ��X ��� õ0,ØS�) e X � ��,ØS�) e � cLc ,ØS/) b   cLc ,ØS/) =+��B5c ý9,ØS/) � B4� �I,ØSÐGLK�W�) ^ B4��� ,ØN�M W�U#°yK�Q�Y¯W5P
HRUïHEJ�Y¯Q�²�³EU<TVP"QEQ�Y�Q�YZHEQ,TVU�¼u²9ºZPV±5YZHÝ»�) O�� � ��,ØN = U�²�³EU<TVP"QEQ B<= MA ÜY¯K´³�P"GLº£HEY¯¼zPmGI²�²9º�Y¯T\GIHEYZU�K�Qn³�P f
á![�YZ³�P"Q�J�GI³½W5°kGI³�P�T\GI²9GIõ(Y¯º¯YZHEYZP"Q�ULµyTVU�K/HRP"¼u²�UL³�GI³E»È²(GI³�GLº¯ºZP"º¡J�YZÞ�J�²�P\³�µ3UL³�¼¶GLK�TVP�TVU�¼z²9[5HRP\³�Q\N´^5UL³
GI²9²9º¯Y¯T\GIHEYZU�K9Q¨U�K´õ�U�GI³�W´GLKÈGLYZ³½TV³�GIµ3Hnµ1UL³�PV±5GL¼u²9ºZPLS&HEJ�Y¯QnJ�GI³½W5°kGI³�Pu³EP"á/[9YZ³EP"¼uP"K/H�QRP\®LP\³EP"ºZ»´º¯Y�¼zYZHEQ
T\GI²(GIõ9Y¯º¯YZHÝ»�) e X � �I,ØN

MAK�ULHEJ5P\³yT\GI²9GIõ9Y�º¯YZHh»mHEJ�GIH?J5P"ºZ²(QCU#®LP\³�TVU�¼uP?ÿRGL¼¶¼zY¯K5Þ5S5K5U�Y¯QEPLS�GLK�WgT\º¯[5HRHRP\³yY�Q b º¯[5HRHRP\³ b º�GLQ f
Q�YZß9T\GIHEYZU�K�S&°yJ�Y¯T½JÈY¯Q�G�ºZP"QEQ�TVU�¼u²9º¯Y�T\GIHRP"W�QRHEGIHEY�QRHEY¯T\GLº£GLK9GLºZ»!Q�Y¯QnHRP"T�J9K�Y¯á![5PLN D H,TVU�K�QEY¯W5P\³½Q�°yJ�GIH�G
HÝ»/²(Y¯T\GLº5T\º¯[5HRHRP\³Ð³EP\HE[�³�K�¼zG"»,ºZU/ULò,º¯YZòLPLS�GLK�W�U�K9TVPCG¨HÝ»/²(Y¯T\GLº5T\º¯[5HRHRP\³×W�Y�QRHR³�YZõ9[�HEYZU�K�Y¯Q�ò<K5U#°yK.SLµ1[5HE[�³EP
³�P\HE[5³�K�Q�¼zG"»�õ�PkTVU�¼u²(GI³EP"W�HRUnºZU!T\GLº�ºZ»�GLW�ÿEGLTVP"KàHÐ³EP\HE[�³�K�Q&HRU¨QEP\PCY¯µ�HEJ5P\»�GI³EP¦QEY¯Þ�K�YZß9T\GLK/HEºZ»�W�Yüô�P\³EP"K/H
µ1³EU�¼�HEJ5PAQE[�³E³EU�[�K�W9Y¯K5Þ¨U�K5P"Q\N D µ�HEJ5P\»zGI³EPAW9Yüô�P\³�P"KàH×HEJ�P\³EPA¼zG#»zõ�PyQRU�¼uP\HEJ9Y¯K5Þ�ULµ.Y¯K/HRP\³EP"QRHkY¯KzHEJ9GIH
³½GLW�GI³¡³�P\HE[5³�K�N = J5Pq¼zG6ÿRUL³CQEHR³EP"K5ÞLHEJmULµ.HEJ�Y¯Q¡¼uP\HEJ5U<WmY¯Q¡HEJ�GIHCYZH¡Y�Q¡QEY¯Þ�K�YZß9T\GLK/HEºZ»uºZP"QEQkTVU�¼u²9º¯Y�T\GIHRP"W
HEJ9GLK B<= MA  « J5U6°¡P\®LP\³"S�YZHAY¯Q?K5ULHqK5P"GI³�ºZ»gGLQ?²�U6°¡P\³Eµ�[�º.GLQAHEJ5P�µ1[�º�º B<= Mq �²�³EU<TVP"QEQ\NC^5UL³¨PV±<GL¼u²(ºZPLS
Y¯HyW5U!P"QyK5ULHqJ�G"®LP,HEJ5P�GIõ9Y�º¯YZHh»�HRUmY�K�ÿ_P"TVHqK/[9º¯º¯Q¦Y¯K/HRUzHEJ5P,QR»!QEHRP"¼ Y¯K�W�YZ³EP"TVHEYZU�K9Q¦ULµ×QRHR³EU�K5ÞmK5U�Y¯QRP « YZH
Q�Y¯¼u²9ºZ»,ºZU!ULò!Q¡GIH£HEJ5PqW�Y¯QRHR³�Y¯õ9[5HEYZU�K�ULµ�³EP\HE[5³�Kz®�GLº¯[�P"Q\N D HkGLº¯QRU�Y¯Q¡º¯Y¯¼zY¯HRP"WuY¯KuHEJ5PA³EP\HE[5³�K�Q£YZH£TV³EP"GIHRP"Q\S
õ�P"T\GL[�QEP�Y¯H�Q�YZÞ�K�YZß�P"Q,K5ULHEJ�Y�K5Þ´GIõ�U�[�H,HEJ�P�QEHR³EP"K5ÞLHEJ�Q�ULµqHEJ5P�³EP\HE[5³�K9Q\S×UL³uHEJ5P"YZ³uºZU<T\GIHEYZU�K�Q"N D H�Y�Q
¼zP\³EP"ºZ»�GuºZU/ULò�GIHyJ5U6°*HEJ5Pn³½G"°©W9GIHEGzY¯Q¦QRHEGIHEY¯QEHEY¯T\GLº¯ºZ»�W�Y¯QRHR³½YZõ9[5HRP"W�N

oqpC� r+x���xzs:u�y�{*���b�
x�y��b�M��x
= J5P�²9[5³�²�U�QEP�ULµ¡HEJ�Y¯Qq³EP"QRP"GI³�T½J·Y¯Q¨HRU0QRHE[9W5»�GLK�W´Y¯¼z²9ºZP"¼uP"K/HAHEJ�P�TVU!UL³�W�Y�K�GIHRP"W´[�QRP�ULµ£HEJ�P

B5= Mq ÈGLK�W b º¯[5HRHRP\³ b º¯GLQEQEYZß(T\GIHEYZU�K�HRP"T�J�K�U�ºZULÞ�YZP"Q\N×ªk»u[�QEY¯K�ÞqHEJ�P"QRPyHÝ°¡U,¼uP\HEJ5U<W�Q×Y¯KuTVU�K�ÿE[�K�TVHEY¯U�K�S
Y¯H&¼zG#»�õ�P£²�U�QEQEYZõ(ºZP×HRUqõ�U�º�QRHRP\³�GLK9W�J�Y¯Þ�J�º¯YZÞ�J/H�HEJ5PCQRHR³EP"K5ÞLHEJ�Q�ULµ�õ�ULHEJ,¼uP\HEJ5U<W�Q\S�°yJ�Y¯º¯P×P"º¯Y¯¼zY�K�GIHEY¯K5Þ
UL³¨³EP"W9[�T\Y¯K5Þ�HEJ5P,°¡P"GIò<K5P"QEQRP"Q�ULµ×P"GLT�J�N = J5P,P"K�WïÞLU�GLºÐY¯QqHRUgTV³EP"GIHRPzG�QR»!QEHRP"¼ HEJ�GIHnT\GLK
³EP"º¯Y¯GIõ9º¯»
GLT\á![�YZ³�P´HEGI³EÞLP\HEQ�Y¯K G8K5U�Y¯QR»LSnT\º¯[5HRHRP\³�P"W P"Kà®<YZ³EU�K9¼uP"KàH0Y�K�³EP"GLº¨HEY¯¼uP´°yY¯HEJ ¼zY¯K�Y¯¼¶GLºqJ9GI³�W5°CGI³EP
³�P"á/[�Y¯³EP"¼uP"K/HEQ\N D µ4HEJ�Y¯Q?Y�QyGLT\TVU�¼u²9º�Y¯QEJ5P"W�S�Y¯H?°¡U�[9º¯Wgõ�P�ULµÐÞL³EP"GIHA®�GLº¯[�P�HRU¶HEJ5P,MAY¯³y^5UL³�TVP�GLK�W0HEJ�P
§ P\²9GI³�HE¼uP"KàHCULµ § P\µ1P"K�QRPLN D HC¼zG"»�GLº¯QRU,HRP"K�W�HRUu³EP"K�W5P\³CT\[5³E³�P"KàH�ÿRGL¼¶¼zY¯K5Þ,GLK�W�TVU�[�KàHRP\³½¼uP"GLQE[5³EP"Q
ULõ(QRU�ºZP\HRPLS9GLK�W0Þ�YZ®LP�µ1³�YZP"K�W�º¯»uµ3UL³�TVP"QyHEJ5P�[5²9²�P\³¦J�GLK9WgY¯KgGLº¯¼uU�QRHAGLKà»gQEYZHE[9GIHEYZU�K�N

ý fÝd



oqpd� ���?�(uh}
s?y�{�s:|(tP�7�z�8�f���T�b��}:|4�
= J5P¨µ�[�K�W�GL¼uP"K/HEGLº�²9[5³�²�U�QEPAULµ�HEJ�Y¯Qk³EP"QRP"GI³½T�J�Y�Q¡HRUmY¯KàHRP\ÞL³½GIHRP�HEJ5P B<= MA 8GI²�²9º¯Y¯T\GIHEY¯U�Km°AYZHEJ

HEJ�P b º¯[�HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�K´²(GLTEòIGIÞLP�Y¯KÈUL³�W5P\³�HRU�Y¯K�TV³�P"GLQRPzP\¹¶T\YZP"K9TV»·GLK�W´PVô�P"TVHEYZ®LP"K5P"QEQ\N�ª¡ULHEJ
GI²9²9º¯Y¯T\GIHEYZU�K9Q¦GI³EP�Y¯K�Y¯HEY¯GLº¯ºZ»zGLK�GLº¯»e�\P"W�QRP\²9GI³�GIHRP"ºZ»gY¯KgGLK�GIHRHRP"¼u²�HAHRUzUL²�HEY¯¼zYC�\PnHEJ5P�P\¹¶T\YZP"K9TV»�GLK9W
PVô�P"TVHEYZ®LP"K5P"Q�Q?ULµ�P"GLT½J�N¡]A²�U�KgTVU�¼u²9ºZP\HEY¯U�K�ULµ&GI²�²9º�Y¯T\GIHEYZU�K�UL²�HEY¯¼zYC�"GIHEYZU�K�S5GLKgY¯K/HRP\ÞL³�GIHEYZU�K0Y¯Q¦TVU�¼ f
²(ºZP\HRP"W'HRU
GLT½J�YZP\®LPgHEJ5P�²�³EP\®<YZU�[�Q�ULõ<ÿRP"TVHEYZ®LP"Q\N = J�Y¯Q,K5P\° GI²�²9º¯Y¯T\GIHEY¯U�K�Y¯Q�HRP"QRHRP"W:GLK9W'W�P"QETV³�YZõ�P"W
°AYZHEJ·á![�GLº¯YZHEGIHEYZ®LPzGLK9WÈá![�GLKàHEY¯HEGIHEYZ®LPm¼uP\HR³½Y¯T\Q\N = J5³EU�[5Þ�J5U�[�HnHEJ�Y¯Q�²9³EU!TVP"Q�Q\S�µ1U!T\[9Q�Y¯Q�¼¶GLY¯KàHEGLY�K5P"W
U�K8²9GI³�GLº¯º¯P"º?J�YZÞ�J ²�P\³Eµ1UL³�¼zGLK�TVP�TVU�¼u²9[5HEY¯K�Þ5N = J9Y¯Q�PVô�UL³�HmY¯QmTVU�K�W�[�TVHRP"W�Y¯K:T\ºZU�QRPïTVU/UL²�P\³�GIHEY¯U�K
°AYZHEJ:Mq^�¢AX `6D ^kSk¢yU�¼uP�X&GIõ9Q\S¦F+��N = J5P0UL³�YZÞ�Y�K�GLº?TVU<W5P�µ1UL³¶õ�ULHEJ8GI²9²9º¯Y¯T\GIHEYZU�K9Qu°kGLQm³EP"TVP"YZ®LP"W
µ1³EU�¼ ¢?U�¼uP�X�GIõ9Q"S(GLºZU�K5Þm°yYZHEJ�¼zGLKà»0GI²9²9º¯Y¯T\GIõ9º¯P�[�QRP\³A¼¶GLK/[�GLº�QAGLK�W�õ9GLTEò!ÞL³EU�[�K9W�HRPV±<HEQ\Ny]A²�U�K
TVU�¼z²9ºZP\HEYZU�K�S9HEJ5P�ß9K�GLº�²9³EU!W9[�TVH\S9GLºZU�K5Þ¶°yYZHEJgGLK/»gUL²�HEY¯¼zY��"GIHEY¯U�K�Q¦¼zGLW5P�HRUmHEJ5P�UL³�Y¯Þ�Y¯K�GLº�GI²�²9º�Y¯T\G f
HEY¯U�K�Q\S�GI³EP�HRU¶õ�P¨³EP\HE[�³�K5P"WgHRUzHEJ9Y¯Q¦QR²�U�K�QRUL³¦µ1UL³yGL[5Þ�¼uP"K/HEGIHEYZU�KïY¯K/HRUuHEJ5P�TVU�¼u²9ºZP\HRP�TVU!W5PLN

= J5P\³EPuGI³EPuQRP\®LP\³½GLº×GLQEQE[�¼z²�HEYZU�K�Qq¼zGLW5PuY¯KïHEJ�Y¯Qq°kUL³Eò�S.¼uU�QRHEºZ»ïW5P"GLº¯Y¯K5Þm°yYZHEJïHEJ5PuGI²�²9º�Y¯T\G f
õ(Y¯º¯YZHÝ»·ULµqQEHEGIHEY¯QRHEY¯T\GLº?¼zP\HEJ5U!W9QuGLK�W HEJ5P\UL³�YZP"Q"N MqQz¼uP"K/HEYZU�K5P"W:P"GI³�º¯YZP\³"S£HEJ5Pgµ3U<T\[�Q�ULµ¨HEJ�Y¯Q,°kUL³Eò
P"¼z²9J�GLQEY��\P"Q?HEJ5Pn²9GI³�GLº¯º¯P"º�GLQR²�P"TVHEQ?ULµ4HEJ5PnHh°kUmGI²9²9º¯Y¯T\GIHEYZU�K9Q\S<³�GIHEJ5P\³yHEJ9GLK0GzTVU�¼u²9º¯P\HRP�QRHEGIHEY¯QRHEY�T\GLº
GLK9GLºZ»!Q�Y¯Q�ULµ(HEJ5PC²�³EULõ9º¯P"¼©W5U�¼¶GLY¯K�N = J�Y¯Q�QRHEGIHEY¯QRHEY�T\GLº5GLK�GLºZ»<QEY¯Q&°¡U�[�º�W�õ�P¦Y¯¼u²�UL³EHEGLK/H\SIõ9[5H4Y¯Q4T\ºZP"GI³�ºZ»
õ�P\»LU�K�W�HEJ5P,QETVUL²�P�ULµÐHEJ�Y�Q?³EP"QRP"GI³½T�J�N¨MAKïY¯K/HRP\³EP"QRHEY¯K�ÞmQRHEGIHEY¯QEHEY¯T\GLº&QEHE[�W5»�ULµ£J5U6°©HEJ5P�GLW�W�Y¯HEYZU�KgULµ
T\º�[5HRHRP\³�GLK�W·HEGI³EÞLP\HEQ�T½J�GLK5ÞLP�QRHEGIHEY¯QRHEY¯T\GLº¡W�Y¯QRHR³½YZõ9[5HEYZU�K9QAY¯Q�K5ULH�W�Y¯Q�T\[�QEQRP"W�S�õ9[5H�GLQEQE[9¼u²�HEYZU�K�QnGI³�P
¼¶GLW5P,GIõ�U�[5HAHEJ5P"QRPuGLQR²�P"TVHEQqõ9GLQRP"W�U�KïP"¼u²9YZ³�Y�T\GLº�P\®!Y�W5P"K�TVPLN = J5P\³EP�GI³EP,³EP"º¯GIHEYZ®LP"ºZ»gµ1P\°Ü³�Y¯QRò<QyGLQ f
QEU!T\Y¯GIHRP"Wm°yYZHEJ¶HEJ�Y¯Q£²�³EU�ÿRP"TVH\N B Y¯K�TVPAYZH¡Y¯Q¡GLK¶P"K�Þ�Y¯K5P\P\³�Y¯K�Þ�PVô�UL³�H\S!HEJ9Y¯Q×³EP"QEP"GI³�T�J�TVU�[�º¯Wmõ�Py[�QRP\µ�[�º(Y¯K
¼¶GLKà»�GI²�²9º¯Y�T\GIHEYZU�K�Q\S5GLK�W0¼¶G"»�UIô�P\³qQEYZÞ�K�Y¯ß9T\GLKàH¦Y¯¼z²�³EU#®LP"¼zP"KàHEQAY¯Kg¼zY¯QEQ�YZU�K�TV³�YZHEY¯T\GLº�HRP"T½J�K5U�ºZULÞL»LN

oqp�� v�{fx��8�M�	� s:�?}:�4�
= J�Y¯Q�HEJ5P"QEY¯Q�Y�Q�UL³EÞ�GLK�YC�\P"WÈY¯Q�QEP\®LP"KÈõ9GLQ�Y¯TzT�J9GI²�HRP\³�Q�µ3U�º¯º¯U#°kP"W·õ!»ïHEJ�³EP\PmGI²�²�P"K�W9Y¯TVP"Q\N = J5P

ß9³�QRH�T½J�GI²�HRP\³�Y¯Q�GLK'Y¯K/HR³EU!W9[�TVHEYZU�K·GLK�WÈU#®LP\³E®<YZP\° ULµ¦HEJ5Pm²�³EU<TVP"QEQ�Y¯KÈÞLP"K5P\³�GLºÌN = J5P¶QRP"TVU�K�W'Y¯Q�G
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Y�KàHRP\ÞL³�GIHEY¯U�K0ULµ4HEJ5P b º¯[�HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�KgGLK�W B<= Mq �HRP"T�J�K5U�º¯ULÞ�YZP"Q\N = J5P�T�J�GI²9HRP\³Aõ�P\Þ�Y¯K�QC°AYZHEJ
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T\GLº�T\[�º¯GIHRP"W,õ�P\Hh°kP\P"KuQRP\³�YZP"Q&ULµ�P"ºZP"¼uP"K/HEQÐY¯K�HEJ5PCW�GIHEG¨T\[5õ�PLN D µ�HEJ5P\³EPCGI³EP¦K5UqHEGI³EÞLP\HEQ4²�³EP"QRP"K/H4Y¯K�HEJ�P
W9GIHEG�T\[�õ�PLS�U�K5P,°¡U�[9º¯W�PV±<²�P"TVHAHEJ9GIHqHEJ�P�³EP\HE[�³�K�QA°¡U�[�º�W�J�G#®LPuGmQEY¯Þ�K�YZß9T\GLK/HEºZ»gJ�YZÞ�JïTVU#®IGI³�Y¯GLK�TVPLN
D µ�HEJ5P\³EP¨Y¯Q¡G�QEY¯Þ�K�YZß9T\GLK/H¡GLK5U�¼¶GLºZ»zY¯KzHEJ�PA³EP\HE[�³�K�Sàµ1UL³CPV±<GL¼z²9ºZPAG�HEGI³EÞLP\H\S5U�K5Pq°kU�[�º¯WzPV±<²�P"TVH¡HEJ9GIH
HEJ�P,TVU6®�GI³�Y�GLK�TVP�°kU�[�º¯W�õ�P�ºZU6°¡P\³#N = J5P\³�P\µ3UL³EPLS�HEJ5P,²�³EU<TVP"QEQA°¡P"YZÞ�J/HEQ¨GLº¯º.ULµ£HEJ5P�³�P\HE[5³�K�Qy°yYZHEJ0HEJ�P
Y�Kà®LP\³�QEPmULµ?HEJ�P�TVU6®�GI³�Y�GLK�TVPLN D K'HEJ�Y¯Q�¼zGLK�K5P\³#SÐ³EP\HE[5³�K�Q�HEJ�GIHuGI³EP�QEY¯¼zY¯º�GI³�HRU
HEJ5P"YZ³�QE[5³E³EU�[9K�W�Y¯K5Þ
³�P\HE[5³�K�QmGI³EP�W5P\®IGLº¯[�GIHRP"W.S¦°yJ�Y¯ºZPg³�P\HE[5³�K�Q¶HEJ�GIHmW�YZô�P\³�QEYZÞ�K�YZß(T\GLKàHEºZ»'µ1³EU�¼ Q�[5³E³EU�[�K9W�Y¯K5Þ
³EP\HE[5³½K�Q
³�P"¼zGLY¯KzQRHR³�U�K5Þ5N = J�Y¯QÐGLº�ºZU#°yQ£HEGI³EÞLP\HEQkHRU�õ�P°¬_µ1U�[�K�W-®�Y¯KzG�T\º¯[�HRHRP\³EP"W¶K5U�Y�QR»�P"Kà®<YZ³EU�K�¼zP"KàH�) O?� � �?,ØN

�epd�ep�� vTx�y�{q|-��yzs:~ ¶f¥*s��[{fx��@s��b��yzs�~ ©:�4xzy�� ·"yzs��b��}:|(p = J5P¦²�³�P\®!YZU�[9Q×W5P"QETV³�Y¯²�HEYZU�KuQRP\³E®LP"Q£°¡P"º�º
µ1UL³CG,J9YZÞ�J f ºZP\®LP"º(GIõ9QRHR³�GLTVHEYZU�K�GLK�WmU#®LP\³�®!YZP\°�N > U6°¡P\®LP\³"S(YZH¡Y¯Q¡°yJ5U�º�ºZ»uY¯K�GLW5P"á![�GIHRPyHRUuW5P"Q�TV³�YZõ�P?PV± f
²(º¯Y¯T\YZHEºZ»�GLK�W�[9K�GL¼�õ(YZÞ�[5U�[�QEº¯»mHEJ5P,GLTVHE[�GLº�QR²�P"T\YZß9Tn²�³�U!TVP"QEQyULµÐµ1[9º¯ºZ»�GLW�GI²�HEYZ®LP B<= Mq �N = J�P\³EP\µ3UL³�PLS
G´¼zUL³EP�TVU�¼u²9º¯P\HRP0QR»!¼�õ�U�º¯Y¯T�³EP\²�³�P"QRP"KàHEGIHEY¯U�K µ3U�º�ºZU#°yQ"N @ ®LP"K HEJ5U�[5Þ�J:HEJ�Y¯QuW�Y¯Q�T\[�QEQEYZU�K'Y¯Qu¼,[�T�J
¼zUL³EPuTVU�¼u²9ºZP\HRPuGLK�W´QR²�P"T\YZß(TIS�Y¯HqY¯Q¨K5ULHnGLº¯º�P"K�TVU�¼z²9GLQEQEY¯K�Þ5N�^�[5³EHEJ�P\³q³�P"GLW�Y¯K5Þ�Y¯QqP"K�TVU�[5³�GIÞLP"W·HRU
µ�GL¼zY¯º�Y¯GI³�Y��\PuU�K5P"QEP"ºZµ¦°yYZHEJÈHEJ5Pm¼zGIHEJ�P"¼zGIHEY¯T\GLºCK5ULHEGIHEYZU�K�SÐGLQ,°kP"º¯º£GLQ�HEJ5P�ß9K5PzÞL³�GLK![�º¯GI³½YZHh»´³�GLW9GI³
W�P\HEGLY¯º¯Q@) O�� � ��,ØNz^4YZ³�QEH�GLK�W
µ3UL³�P"¼uU�QRH\S�HEJ�P¶GLTVHE[�GLº×W5P"Q�YZÞ�K
ULµ¡HEJ�Pz³�GLW�GI³�QR»<QRHRP"¼x¼�[�QEHnõ�PuY¯º�º¯[�Q f
HR³½GIHRP"W�N b ºZP"GI³½ºZ»LS�HEJ5P\³EP�¼�[�QEHqõ�P�GLK
GLKàHRP"K�K9GIPzGI³E³�G"»ïY¯K/®LU�ºZ®LP"W
J5P\³EPLN = J9Y¯QyGLº¯º¯U#°yQqµ1UL³�¼�[�º¯HEYZ²9ºZP
QE²9GIHEY¯GLº¦³EP\HE[�³�K�Q�HRU·õ�P0TVU�º¯ºZP"TVHRP"W.N�^�[5³�HEJ5P\³�¼uUL³EPLSkHEJ�Y¯Qz²�³EU<TVP"QEQzY¯QzQE²�P"T\Y¯ß9T\GLº¯ºZ»·ÞLP"GI³�P"W8HRU·HEGIòLP
GLW�®�GLK/HEGIÞLP�ULµ § UL²�²9ºZP\³AQEJ�YZµ1HEY¯K5Þ5S<GLK�W0Y¯QyJ�YZÞ�J�ºZ»mGLW5®�GLK/HEGIÞLP\U�[�Q¨Y¯Kg¼uULõ(Y¯ºZP¨²9º¯GIHRµ1UL³�¼gN = J�P�[�QRPnULµ
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^4YZÞ�[5³EP d N d MqK/HRP"K�K�GuMA³E³�G"» = UL²0¥¨YZP\°.) O�� � ��,
HEJ�PzGI³E³�G"»
GLK�W´¼zGIHEJ�P"¼zGIHEY¯T\GLºÐ²�³�U!TVP"QEQEP"QnGLTVHE[�GLº¯ºZ»ïGLº¯ºZU#°�HEJ�P2¬R¼uU#®LP"¼uP"K/H�GLK9W
²�U�Q�YZHEYZU�K�Y¯K�Þ?®zULµ
HEJ�Py¼zGLY¯K¶õ�P"GL¼�°yYZHEJ5U�[�H×GLKà»u²9J/»<QEY¯T\GLº�¼uU6®LP"¼uP"K/H¡ULµ�HEJ5PAGLKàHRP"K�K9GIPAGI³E³�G#»¸) FAM&¥ c ý�,ØN×^4YZÞ�[5³EP d N d
GLK9W d N��,Y¯º¯º¯[9QRHR³�GIHRP"Q×HEJ�P¨K9GL¼zY¯K5Þ,TVU�Kà®LP"K/HEYZU�K�HEJ�GIH¦Y¯Qk[�QRP"W�HRUuW5P"K5ULHRPqHEJ5PnºZU<T\GIHEYZU�K�ULµ.HEJ5P¨GI³E³�G"»LS
HEGI³�ÞLP\H\S�ºZU!ULò�W�YZ³EP"TVHEYZU�K.S�GLK5Þ�ºZP"Q\S9GLK9Wg³EP"º¯GIHEYZ®LP�®LP"ºZU!T\Y¯HEYZP"Q\N = J5P"QRP�GI³EP,K5P"TVP"QEQEGI³E»�HRU�W5P\ß9K5Pn²�U�Y¯K/HEQ
ULµ�³EP\µ1P\³EP"K�TVP�[9QRP"W0Y¯K�HEJ5P�W�P\HEGLY¯ºZP"W B<= Mq :PV±<²9º¯GLK�GIHEYZU�K2) O?� � �q,ØN

= J5P B<= MA  ²�³EU<TVP"QEQ�GLQEQE[9¼uP"Q¨HEJ�GIHnHEJ5PuHR³�GLK9QE¼zYZH¨²9GIHRHRP\³�K´Y�Q¨ß5±!P"W´GIH�GgQE²�P"T\Y¯ß9T�GLK5Þ�ºZP°¹
GLK9W�º�N = ³�GLK9QE¼zY¯QEQ�YZU�K�QqGI³EPu¼zGLW5P�°yYZHEJïG�TVU�K�QRHEGLK/H�²9[�º¯QEP�³EP\²�P\HEYZHEYZU�K�µ1³EP"á/[�P"K�TV»LS. £¢A^¡N = J9Y¯QAY�Q
Q�Y¯¼u²9ºZ»gHEJ�Pu³�GIHRP¶GIHn°yJ�Y�T�J
²9[�º�QRP"Q¨GI³EPuP"¼zYZHRHRP"W´µ1³EU�¼ HEJ5PuHR³½GLK�QE¼zY¯Q�QEYZU�K
QRU�[5³�TVPLN@» ²9[�º¯QEP"QqGI³�P
HR³½GLK�QE¼zYZHRHRP"W'TVU�K�QRP"T\[�HEYZ®LP"ºZ»·GLQ,²�³EP\®<YZU�[�QEº¯»ïW5P\ß(K5P"W�N a YZ®LP"K�HEJ5P�µ1GLTVH,HEJ�GIH,HEJ5Pm ¡¢y^©Y¯Q�ò<K5U#°AK
GLK9W TVU�K�QRHEGLK/H\S¡U�K5P0¼¶G"» W5P\HRP\³�¼zY¯K�P�HEJ�P0ºZP"K5ÞLHEJ ULµ¨GLKà»'U�K5Pg²9[�º�QRPLN = J9Y¯Q�Y�Q�ò!K5U6°yK GLQu²9[9º¯QRP
³�P\²�P\HEY¯HEYZU�KmY�KàHRP\³E®IGLº�UL³¦ £¢ D N b ºZP"GI³�ºZ»uHEJ�P¨ ¡¢y^kS5W5P"K5ULHRP"W�GLQ/¼¯½6S5Y¯Qk³EP"º¯GIHRP"W�HRU�HEJ5Pn £¢ D S<W5P"K5ULHRP"W
GLQ+¾T½qõ!»mP"á![�GIHEYZU�K d N¯ý5) O�� � ��,ØN

¼�½�¿ ý¾ ½ � d N¯ý��
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^4YZÞ�[5³EP d N�� MAYZ³�õ�UL³½K5PqMA³E³�G#»gFAGL¼zY�K5Þ b U�K/®LP"KàHEYZU�K9Q�) O�� � ��,
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D HkY¯Q×GLº¯QEU�T\ºZP"GI³kµ3³EU�¼�HEJ�Y¯Q×W�P\³�YZ®IGIHEYZU�KuHEJ�GIH¡HEJ5P\³EPAGI³�P	»þ²9[�º¯QEP"Q×Y¯KzGLº¯º9TVU�J5P\³EP"K/H¡²�³�U!TVP"QEQ�Y¯K5Þ
Y�KàHRP\³E®IGLº¯Q\SIGLK�W�HEJ5PCºZP"K5ÞLHEJ�ULµ9HEJ5U�QRPCY¯KàHRP\³�®�GLº¯Q&GI³EPkò!K5U6°yK�N = J5P\³EP\µ1UL³EPLSIHEJ5PkºZP"K5ÞLHEJ�ULµ9GLKà»�TVU�J�P\³EP"KàH
²9³EU!TVP"Q�QEY¯K5ÞuY¯K/HRP\³E®IGLº.¼zG"»�õ�PnW5P\HRP\³�¼zY�K5P"W�°yYZHEJ�P"á![�GIHEYZU�K d N d ) ^ B4��� ,ØN

�7À�Á�Â�ÃBÄ�Å�ÆCÇ�¿l»È¾]½ � d N d �
]AQ�Y¯K5Þ�HEJ9Y¯Q£³�P\²�³EP"QRP"K/HEGIHEYZU�K�S5YZHCY¯Q¡ò!K5U6°yK�PV±<GLTVHEº¯»¶°yJ5P\³�PyP\®LP\³E»mP"ºZP"¼uP"K/HkULµ�HEJ5P b   D TVU�¼uP"Q

µ1³EU�¼gS�GLK�Wï°yJ�GIHqHEJ5P"YZ³q³EP"QR²�P"TVHEYZ®LP,®IGLº¯[5P"QA³EP\²�³EP"QRP"K/H\N D H¨Y¯QAULµ3HRP"K/HEY¯¼uP"Q¨TVU�K/®LP"K�YZP"K/H¨HRU�³�P\µ3P\³EP"K9TVP
G�TVP\³EHEGLY¯K�QE[5õ9QRP"TVHEY¯U�K´ULµ¦HEJ5P¶W�GIHEGïT\[5õ�PLN�]AQEY�K5ÞgHR³�GLW�YZHEY¯U�K�GLº×¼zGIHR³�YZ±´K�ULHEGIHEYZU�KÈY¯K9W�Y¯T\GIHRP"Q�°AJ�GIH
Q�[5õ9QRP"TVHEYZU�K0ULµ&HEJ5P�W�GIHEG¶T\[5õ�P�Y¯Q¦Y�K0á/[�P"QRHEYZU�K�N£^�UL³yPV±5GL¼u²9ºZPLS-É(ÄIÊ�Â�QR²�P"T\YZß(T\GLº¯ºZ»¶W5P"K�ULHRP"Q?HEJ5P�U�K�P
®IGLº¯[5PgY¯K'HEJ5P0W9GIHEG´T\[5õ�P�GIHzº¯U!T\GIHEYZU�KÌË�ÍwÎ­N D µAU�K5Pg°yY¯QEJ�P"W�HRU·W�P"K5ULHRP0GLº¯ºkULµAHEJ�Pg®�GLº¯[�P"Q,GLQ¶G
QE²�P"T\Y¯ß9TC³�GLK5ÞLP?ULµ�Y¯K/HRP\³EP"QRH\S<YZH×¼zG#»uõ�P¦PV±!²9º�Y¯T\YZHEºZ»,W5P"K5ULHRP"W¶GLQ"Ï@ÂÌS/°yJ5P\³EP+Ï ³EP\²�³�P"QRP"KàHEQ£HEJ5P?°yJ�U�ºZP
W9GIHEGzT\[5õ�P°) O�� � ��,ØN

= J5P\³EP�GI³EP�Hh°kUï²�U�QEQ�YZõ9ºZPuUL²�HEY¯U�K�Q�µ1UL³uGLKà»´³�GLK�ÞLP�Y¯KÈHEJ5P�W�GIHEG�T\[�õ�PLN @ YZHEJ5P\³,YZH�TVU�K/HEGLY¯K�Q
G�TVP\³EHEGLY�K´GL¼uU�[�K/HnULµ¡T\º¯[5HRHRP\³�Y�K�GLW�W9YZHEYZU�KïHRUgG�HEGI³EÞLP\H\S�UL³�YZH¨TVU�K/HEGLY¯K�Q¨U�K�ºZ»ïT\º¯[5HRHRP\³nGLK�W´K5U�Y�QRPLN
= J5PnHRP\³�¼ÐÏPÑzY�Q?[�QRP"WgHRU¶³EP\²�³EP"QRP"K/H?HEJ5P�²�UL³�HEYZU�K�ULµ&HEJ�P�®�GLº�[5P"Q?Y¯KgGuÞ�Y¯®LP"K0³�GLK5ÞLP�TVP"º¯º�HEJ�GIHy¼¶G"»
õ�P,GIHRHR³�YZõ9[5HRP"W�HRU�K5U�Y¯QRPLSàÿRGL¼¶¼zY¯K5Þ5S�GLK�W�T\º�[5HRHRP\³"N = J�Y¯Qyº¯P"G"®LP"QqHh°kU�²�U�Q�QEYZõ9Y¯º�YZHEYZP"Q\S5GLK�W�ÞLP"K5P\³�GIHRP"Q
G¶Jà»!²�ULHEJ5P"QEY¯Q¦HRP"QEH\S(QEJ5U6°yK�Y�K @ á![�GIHEYZU�K d N��!S(HEJ�GIHAW�P\HRP\³�¼zY¯K5P"QyYZµ�Gz³�GLK5ÞLP�TVP"º�º.W5U!P"Q?UL³AW�U/P"Q?K�ULH
TVU�K/HEGLY¯K�G�HEGI³EÞLP\Hy°yY¯HEJgGuÞ�YZ®LP"K0TVU�K5ß(W5P"K�TVP�) � B4� ��,ØN

ÏÒ¿mÏPÑ Ó@Ô�� = GI³EÞLP\HyMAõ9QRP"K/HÏÒ¿lÕ Æ�Ö:Æ(× ÏPÑ Ó1Ø�� = GI³EÞLP\Hy ×³�P"QRP"KàH � d N��?�
= J5P�Õ Æ�Ö:Æ Y�K�HEJ5PCQRP"TVU�K�W�GLºZHRP\³�K9GIHEYZ®LP¡³�P\²�³EP"QRP"K/HEQ�HEJ�P¡²�UL³EHEYZU�K�ULµ�HEJ5P¡³�GLK5ÞLPCTVP"º¯ºàHEJ9GIH�¼zG#»�õ�P

GIHRHR³½YZõ9[5HRP"WmHRU�HEJ5P¨PV±<Y¯QEHRP"K�TVPAULµ�G�HEGI³�ÞLP\H\N = J�Y�Q×²�³EU6®!Y�W5P"Q£HEJ�P¨¼¶GIHEJ5P"¼zGIHEY¯T\GLº�µ1U�[�K�W�GIHEYZU�Kmµ1UL³kHEJ�P
B5= Mq ï²�³EU<TVP"QEQ\SLGLK�W�µ3³�GL¼zP"Q�HEJ5PkHEGLQRò�GLQ4GqQRHEGIHEY¯QRHEY�T\GLº!J/»!²�ULHEJ�P"QEY¯Q.HRP"QEH&HRUnW5P\HRP\³�¼¶Y¯K5P×°yJ�P\HEJ5P\³&HEJ�P
³�P\HE[5³�K�Q¦GIH?Gu³½GLK5ÞLPnULµ�Y�KàHRP\³EP"QEH?TVU�[�º¯WgJ�G#®LP�³EP"GLQRU�K�GIõ(ºZ»mõ�P\P"K�µ1UL³�¼uP"Wgµ1³EU�¼ T\º¯[�HRHRP\³"S5UL³?°yJ5P\HEJ�P\³
HEJ�P\³EPkY�Q&GqQEYZÞ�K�Y¯ß9T\GLKàH�QEJ�YZµ1H�Y¯K�HEJ5PC¼uP"GLK,HRUq°CGI³E³�GLK/H�HEJ5P¡PV±5Y¯QRHRP"K9TVP¡ULµ9GAHEGI³EÞLP\H\N = J�P Ö:Æ HRP\³½¼¬J�P\³EP
³�P\²�³EP"QRP"K/HEQkHEJ5PnQR²9GLTVP¨HEY¯¼uPqõ�P"GL¼ QRHRP\P\³�Y¯K5Þ,®LP"TVHRUL³?µ1UL³CHEJ5PnQR²�P"T\YZß9Tyº¯U/ULò�W�YZ³EP"TVHEYZU�K.Sà°yJ�Y�ºZPyHEJ5P�Õ Æ
³�P\²�³EP"QRP"K/HEQ¨GmQET\GLº�Y¯K5Þ�µ1GLTVHRUL³nUL³nGL¼u²9º�YZHE[�W5P�ULµ£HEJ5P�³EP\HE[5³�K�N = J5P,QRHRP\P\³�Y¯K�Þm®LP"TVHRUL³�Y�QA¼zGLW�P,[5²ïULµ
GmQR²9GIHEY¯GLº.®LP"TVHRUL³¨GLK9W0GzHRP"¼u²�UL³�GLº.®LP"TVHRUL³"S�³EP\²�³EP"QRP"K/HRP"W�Y�K @ á![�GIHEYZU�K�Q d N���GLK�W d N i ³EP"QR²�P"TVHEYZ®LP"º¯»LN
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= J5P � ³EU�K�P"TEòLP\³�²�³EU<W�[�TVHzULµ¨HEJ5P�HRP"¼u²�UL³�GLºyQRHRP\P\³½Y¯K5Þ·®LP"TVHRUL³gGLK�W8HEJ5P�QR²(GIHEY¯GLºyQRHRP\P\³½Y¯K5Þ·®LP"TVHRUL³
TVU�K9QRHR³�[�TVHCHEJ�Y¯Q¡HRULHEGLº�QRHRP\P\³�Y�K5Þ�®LP"TVHRUL³AGLQkK�ULHRP"WgY¯K @ á/[9GIHEYZU�K d N��!S�GLK9W�QE²�P"T\Y¯ß9T\GLº¯ºZ»uY¯º¯º�[�QRHR³�GIHRP"WmY¯K
@ á/[9GIHEYZU�K d N��
) O?� � ��,ØN

Ù � Ö ��¿Ú)üý «zÛzÜ8Ý�ÞIß/«�à�à�à#«zÛ8Ü�á�â/ã Ø�ä Ý�ÞIß , � d N��e�

å �[æ"��¿Ú)üý «zÛ ÜzÝ�ÞIç «�à�à�à#«zÛ Ü�á�è�ã Ø�ä Ý�ÞIç-, � d N i �

Ö:Æ � Ö:Æhé æ Æ ��¿ å �[æ Æ ��ê Ù � Ö:Æ � � d N��?�

å �[æ Æ ��ê Ù � Ö:Æ ��¿
ëìììììì
í

ý�î´ý é ý�î Û ÜzÝ�Þ�ß é à�à�à é ý7î Û Ü�á�â/ã Ø�ä Ý�ÞIßÛ Ü8Ý�Þ�ç î·ý é Û ÜzÝ�ÞIç î Û Ü8Ý�Þ�ß é à�à�à é Û ÜzÝ�ÞIç î Û Ü�á�â/ã Ø�ä Ý�ÞIßà�à�à é à�à�à é à�à�à é à�à�àÛ Ü
á�è�ã Ø�ä Ý�ÞIç î·ý é Û Ü�á�è�ã Ø�ä Ý�ÞIç î Û Ü8Ý�Þ�ß é à�à�à é Û Ü�á�è�ã Ø�ä Ý�ÞIç î Û Ü�á�â/ã Ø�ä Ý�ÞIß

ï¨ðððððð
ñ

� d N����
= J�Y¯QÐQE²9GLTVPyHEY¯¼zP¦õ�P"GL¼�QRHRP\P\³�Y¯K�Þn®LP"TVHRUL³CY�QÐ°yJ�GIH£GLº�ºZU#°yQ×HEJ5Py¼uU6®LP"¼uP"KàHkULµ�HEJ5Py¼zGLY�Kuõ�P"GL¼

°AYZHEJ5U�[5HkGLKà»�GLTVHE[�GLº�¼uU#®LP"¼uP"K/H?ULµ.HEJ�PA²9J/»<QEY¯T\GLº(³�GLW�GI³¦GI³E³�G#»�) FqM�¥ c ý�,ØS�GLQk°¡P"º�º(GLQCHEJ5P¨GLW�W�Y¯HEYZU�K
ULµ�W5P"º¯G#»!Q£Y¯K�HEJ5P?TVUL³E³EP"TVH¡ºZU!T\GIHEY¯U�K�QÐHRUn²�³EU6®!Y�W5P¦G�TVU�J5P\³EP"K/H�¬RQEK�GI²(QEJ5ULH�®nY¯K�HEY¯¼zPLN a YZ®LP"KzGnW5P"QEY¯³EP"W
º¯U/ULòzW�Y¯³EP"TVHEYZU�K�S<W5P"º¯G#»!Qk¼�[9QRH¡õ�PqY¯K�ÿRP"TVHRP"WmY¯K/HRU,HEJ5PqQ�YZÞ�K�GLº(õ9GLQRP"W�[5²�U�Kzò<K5U#°yK�W5P"º�G"»<Q¡Y¯Km³EP\HE[5³½K�Q
µ1³EU�¼ HEJ�GIHmQR²�P"T\YZß�P"W GLK5Þ�ºZPLN = J�Y¯Q�GLº¯º¯U#°yQ�HEJ5P0W9Yüô�P\³�P"KàHu³EP\HE[�³�K�Q,µ3³�U�¼ HEJ5P0GI³E³�G#»'P"º¯P"¼uP"KàHEQzHRU
õ�PuQEJ�Y¯µ3HRP"WïQE[�T½J
HEJ�GIH�GLº¯º4³EP\HE[5³½K�Qqµ3³EU�¼ HEJ9Y¯Q1¬RºZU/ULòïW�YZ³EP"TVHEY¯U�K-®�GI³E³�YZ®LPuGIHnHEJ5PuQEGL¼uPuHEY�¼uPLN = J9Y¯Q
Y�Q�ò<K5U6°yK GLQuHEJ5PgQR²9GIHEY�GLº¦QRHRP\P\³�Y¯K5Þ
®LP"TVHRUL³"SkUL³ Ù � Ö�Æ ��GLQ¶K5ULHRP"W Y¯K @ á![�GIHEYZU�K d N��!N = J5P�QRP"TVU�K�W
QEHRP\P\³�Y¯K5Þ�®LP"TVHRUL³�K�P\P"W5P"W�Y�QzHEJ5P�HRP"¼u²�UL³�GLºyQRHRP\P\³½Y¯K5ÞÈ®LP"TVHRUL³#S å �[æ Æ �½N*MqQz²�³�P\®!YZU�[9QEºZ» W�Y¯QET\[�Q�QRP"W�S
³�P\HE[5³�K�Q¦GI³EP,TVU�º¯ºZP"TVHRP"W�U#®LP\³¨Gu²�P\³�YZU<WmULµ4HEY¯¼zPLN¡MAÞ�GLY¯K�S9W5P"º�G"»<Q?GI³EP�GLW9W5P"WgHRUzHEJ5P"QEP�³EP\HE[5³�K9Q?QE[�T½J
HEJ9GIH�G�TVU�J�P\³EP"KàHò¬RQEK�GI²(QEJ5ULH�®�Y�K·HEY¯¼uPmY¯Q�³EP\HE[�³�K5P"W�N D KÈHEJ�Y¯Q�¼zGLK�K5P\³"S4YZH�Y�Q�²�U�QEQEYZõ(ºZP�HRU�P"K�QE[�³EP
HEJ9GIH�G�³EP\HE[5³�K�µ1³EU�¼ G'QR²�P"T\YZß�P"W�ºZU!ULò8W�YZ³EP"TVHEY¯U�K:HEJ�GIH�U!T\T\[�³E³EP"W�GIH�G'QR²�P"T\YZß9T�²�U�Y¯KàHmY¯K8HEY�¼uP
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Y�Q,TVU�K/HEGLY¯K5P"W8Y¯KÈHEJ�P0QEGL¼uP�³�GLK5ÞLP0TVP"º¯ºØN = J�Y¯Q,HRP"¼u²�UL³�GLºCQRHRP\P\³½Y¯K5Þ
®LP"TVHRUL³mY¯Q,HEJ5P å �[æ Æ ��HRP\³½¼ Y¯K
@ á/[9GIHEYZU�K d N��w) O?� � ��,ØN

= J5P � ³EU�K�P"TEòLP\³Ð²�³EU<W�[�TVH�ULµ9HEJ�PkHÝ°¡Un®LP"TVHRUL³½Q×GLQ×QEJ5U6°yK�Y¯K @ á![�GIHEYZU�K d N��q³EP"QE[�º¯HEQ�Y�K,G¨º¯GI³�ÞLP\³óò»ôî0ýy®LP"TVHRUL³#N = J�Y¯Q£P"QEQRP"K/HEY¯GLº¯ºZ»zTV³�P"GIHRP"Q+» K5P\°õóöî0ýqQR²9GIHEY�GLº(QRHRP\P\³½Y¯K5Þ�®LP"TVHRUL³½Q\S5°yJ5P\³EPAP"GLT�J
®LP"TVHRUL³CJ�GLQ×GLW9W�YZHEYZU�K�GLº<W5P"º�G"»�GLQ×K5P\P"W5P"WuHRU�GLT\TVU�[�KàH¡µ3UL³£HEJ5P¦µ1GLTVH£HEJ�GIH×³EP\HE[5³½K�QÐGI³EPyTVU�º¯º¯P"TVHRP"WuU#®LP\³» W�Yüô�P\³EP"K/Hq ¡¢ D N D K
HEJ�Y¯Qq¼zGLK�K�P\³"S.G�T\ºZP"GI³�QR²9GIHEY¯GLº�ºZ»�GLK�WïHRP"¼u²�UL³�GLº¯º¯»�TVU�K�QEY¯QEHRP"KàH¨³EP\HE[5³½Kï¼¶G"»
õ�P�GLT½J�YZP\®LP"W0µ1UL³?µ�[5³EHEJ5P\³?GLK9GLºZ»!Q�Y¯Q�) ¢yª/� � ,ØN

MAQ�²�³EP\®<YZU�[�QEº¯»�W�Y¯QET\[9QEQRP"W�S�HEJ5Puµ�[�K�W9GL¼uP"KàHEGLº£TVU�K�TVP\²�H�õ�P"J�Y¯K9W B5= Mq *J�Y�K5ÞLP"Q¨U�K´HEJ5P¶T\GLº f
T\[9º¯GIHEYZU�K´ULµCG0TVU#®IGI³�Y¯GLK9TVPm¼zGIHR³�YZ±�N¶]qQEY¯K�Þ�HEJ9Y¯Q�TVU#®IGI³�Y¯GLK9TVPm¼zGIHR³�YZ±ïGLK�W´HEJ�P¶QRHRP\P\³�Y¯K�Þg®LP"TVHRUL³"SÐG
°kP"YZÞ�J/HEY¯K5Þg¼zGIHR³�YZ±ï¼zG#»ïõ�PuT\GLº¯T\[�º�GIHRP"W´HEJ�GIHn²�³EUL²�P\³�º¯»0°¡P"Y¯Þ�JàHEQnHEJ�PuP"ºZP"¼uP"K/HEQ�Y¯K
G�Þ�YZ®LP"K´³�GLK�ÞLP
TVP"º�ºÌN = J�Y¯QÐTVU#®IGI³�Y¯GLK9TVPA¼zGIHR³�YZ±�Y¯Q£T\GLº¯T\[�º¯GIHRP"Wm[�QEY¯K5Þ¨HEJ5PyPV±!²�P"TVHRP"Wz®IGLº¯[5P¦ULµ�HEJ5PAT\º¯[5HRHRP\³"SVÿEGL¼z¼zY�K5Þ5S
GLK9WÈK5U�Y¯QEPLN = J�PzPV±!²�P"TVHRP"W�®�GLº�[5P¶Y¯QnHÝ»/²(Y¯T\GLº¯ºZ»´W5P\³�Y¯®LP"W´µ3³�U�¼�HEJ5Pm³�GLK5ÞLPmTVP"º�º¯Q�QE[5³�³EU�[�K�W�Y�K5ÞmHEJ�P
³½GLK5ÞLP,Y¯µ4Y�KàHRP\³EP"QEH\N > U#°kP\®LP\³"S.ULµ1HRP"KàHEY�¼uP"QqHEJ5P,¼zU�QRHqGLWIÿRGLTVP"K/HqTVP"º�º¯QAGI³�P,W�Y�QR³EP\Þ�GI³�W5P"W�Y¯KïT\GLQRP�HEJ�P
HEGI³�ÞLP\H4¼¶G"»�U6®LP\³�º¯GI²�³�GLK5ÞLPCTVP"º¯º¯Q"N D µ5HEJ5P\»�°kP\³EP¦Y¯K�T\º¯[�W�P"W�S"HEJ5PkHEGI³EÞLP\H×QRHR³EP"K�ÞLHEJ�¼zG#»�õ�P¡GI³�HEYZß9T\Y¯GLº¯º¯»
W�P\¸9GIHRP"W�SÐGLK�WÈK�ULH�õ�P¶®<Y¯QEYZõ(ºZPLN = J9Y¯Q�GLº¯QEU0³EP"º¯YZP"Q�U�KÈHEJ�PmGLQEQE[9¼u²�HEYZU�K´HEJ9GIH�HEJ5P\³�PmGI³EPm®LP\³E»·µ1P\°
HEGI³�ÞLP\HEQqY�K0GLKà»gU�K�P�W�GIHEGmT\[5õ�PLN D µ4HEJ5P\³EP�°¡P\³EP,¼zGLK/»gHEGI³EÞLP\HEQ\S�HEJ5P�T\GLº�T\[�º¯GIHEYZU�KgULµÐHEJ�P�PV±<²�P"TVHRP"W
®IGLº¯[5P¶ULµ¦HEJ5PmT\º¯[�HRHRP\³�°kU�[�º¯W·õ�P¶Y�K�GLT\T\[5³�GIHRP�GLK�WÈQRòLP\° ²�³EUL²�P\³�°kP"YZÞ�J/HEY¯K5Þ5N = J5Pm¼zGIHEJ5P"¼zGIHEY¯T\GLº
³�P"º¯GIHEYZU�K�QEJ9YZ²9Q¡µ3UL³AHEJ5P�TVU#®IGI³�Y¯GLK�TVP,¼zGIHR³�Yü±gGI³EPnÞ�YZ®LP"K�Y¯K @ á![�GIHEYZU�K d N��N) O�� � ��,ØN

÷�ø ùPú
ÏPÑ?ÏòûÑ1ü � d N��?�
= J�Y¯Q¨TVU6®�GI³�Y�GLK�TVPz¼zGIHR³�Yü±ïY¯QnY¯¼u²�U�QEQEY¯õ9ºZPnHRU0W5P\HRP\³�¼¶Y¯K5P,²�P\³�µ3P"TVHEºZ»LS�õ�P"T\GL[�QEPuU�K�ºZ»�G�QEGL¼u²(ºZP

ULµ�HEJ5P¨³EP\HE[5³½K�²�UL²([�º¯GIHEYZU�K�Y¯QCò<K5U#°yK.N = J5P\³EP\µ1UL³EPLS�GLK�P"QRHEY¯¼¶GIHRP�Y¯QCTV³EP"GIHRP"W�[9QEY¯K5Þ,³EP"GLº�HEY¯¼uP�W9GIHEG<N
= J�Y¯Q�P"QRHEY¯¼zGIHRPAY¯Q×QEY¯¼z²9ºZ»�GLK¶G#®LP\³�GIÞLPqULµ(HEJ5P?W�P"QEYZ³EP"WuºZU<T\GLº5³�GLK�ÞLP?TVP"º¯º¯QÐHRU�W�P\HRP\³�¼zY¯K5PC°yJ9GIHÐ®�GLº¯[�P"Q
GI³�P�¼uU�QRH¦Hh»!²9Y¯T\GLº�ºZ»zµ1U�[�K�WgY¯K�P"GLT�J�ºZU<T\GIHEYZU�K�N×]qQEY¯K5Þ,HEJ�Y¯Q¦¼uP\HEJ�U!W�S5YZH¦¼zG#»�õ�P¨²�U�QEQEY¯õ9ºZPyHRUuß(K�W�G
®LP\³�»0ÞLU/U<W
P"QRHEY¯¼¶GIHRP,µ1UL³¨HEJ5P,HR³�[5P�TVU#®IGI³�Y¯GLK�TVPu¼zGIHR³�YZ±�N = J�Y�Q?P"QRHEY¯¼¶GIHRP�T\GLº�T\[�º¯GIHEYZU�K
Y¯QqQEJ5U6°yK
Y¯K
P"á![�GIHEYZU�K d N � N

÷>ý0¿ ýþ ÃNÿ��� Â�� Ø Ï@ÂCÏ�ûÂ � d N � �
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]AQ�Y¯K5Þ¨HEJ�Y¯QÐTVU6®�GI³�Y�GLK�TVPA¼zGIHR³½Yü±�S�G�°¡P"YZÞ�J/H×¼zGIHR³�YZ±�T\GLKuõ�P?W5P\³½YZ®LP"Wu[�QEY¯K�ÞAHEJ5P?Y�Kà®LP\³�QEP¦ULµ�HEJ9Y¯Q
¼¶GIHR³�Yü±�GLK9WmHEJ�P�QRHRP\P\³�Y¯K5Þ�®LP"TVHRUL³"N = J�Y¯Q¡°kP"YZÞ�JàHEY�K5ÞuY¯QkHEJ5P"KgGI²�²9º¯Y¯P"WmHRUuHEJ�Pq²(GI³EHEY¯T\[�º¯GI³C³�GLK�ÞLP¨TVP"º�º
Y�Kïá![5P"QRHEY¯U�KÌ) ¢Aª/� � ,ØN�]A²�U�Kï°¡P"YZÞ�J/HEY¯K5Þ5S�HEJ�PuPV±!²�P"TVHRP"W
®IGLº¯[5P�ULµ£HEJ5PzT\º�[5HRHRP\³�Y¯K�HEJ�GIHn²9GI³EHEY¯T\[9º¯GI³
³�P\HE[5³�KïY¯Q?³EP"¼zU#®LP"W
HRU�³EP\®LP"GLº4G¶²�U�QEQ�YZõ9ºZPnHEGI³EÞLP\H\N = J5P�¼zGIHEJ�P"¼zGIHEY¯T\GLº4¼uP\HEJ5U<W�µ1UL³nW5P\HRP\³�¼zY�K�Y¯K5Þ
HEJ9Y¯QC°¡P"Y¯Þ�JàHy¼¶GIHR³�Yü±gY¯QCÞ�YZ®LP"K�Y�K @ á![�GIHEYZU�K d N¯ý c ) O?� � �q,ØN

� ¿l÷ ã Ø Ö:Æ � d N¯ý c �
�&pd� ª�s:u9�b��s:~[~��P��tqs8�T�b�[�:x$©Av&�	ª

= J5P�µ�[�º¯ºZ»�GLW9GI²�HEYZ®LP B<= MA ©GLºZÞLUL³�YZHEJ�¼ GLºZÞLUL³½YZHEJ�¼�Y¯Qqõ9GLQEY�T\GLº¯ºZ»0õ�P\»LU�K�W
HEJ5PzT\GI²(GIõ9Y¯º¯YZHÝ»0ULµ
T\[�³E³EP"K/HATVU�¼u²9[�HRP\³AHRP"T½J�K5U�ºZULÞ�YZP"Q"N = J5P\³EP\µ1UL³EPLS�³EP"QRP"GI³�T½J5P\³�QqJ�G"®LPuW5P\®LP"º¯UL²�P"W�QRP\®LP\³�GLº�¼uP\HEJ5U<W�QAHRU
³�P"W�[�TVP¨HEJ5P¨U#®LP\³�GLº�º�TVU�¼u²9ºZPV±5YZHh»¶ULµ�HEJ5PnGLºZÞLUL³�Y¯HEJ�¼gN = J�Y�Q¡GLº¯º¯U#°yQk³EP"GLº¯Y�QRHEY¯TqTVU�¼u²9[5HEGIHEYZU�K�HEY¯¼zP"QCHRU
õ�P,GLT�J�YZP\®LP"W
U�KïT\[5³E³�P"KàH¨J�YZÞ�J�²�P\³�µ3UL³�¼¶GLK�TVP�TVU�¼u²([5HEY¯K5Þm²9º¯GIHRµ1UL³�¼zQ\N = J�Y¯QAY¯QAW�U�K5P�õ!»0³EP"W�[9T\Y¯K5Þ
HEJ�P�W5P\ÞL³�P\P"Q�ULµ?µ3³�P\P"W5U�¼sHEJ9GIH�¼¶G"»Èõ�PmP"K�TVU�[�K/HRP\³EP"W Y¯KÈU�K�PmULµ?HEJ�P�W�Y�¼uP"K�QEYZU�K9Q�ULµ?HEJ5P B<= MA 
GI²9²9º¯Y¯T\GIHEYZU�K.N = J5P\³EP�GI³EP�µ1U�[5³?¼zGLY�KgHh»!²�P"Q¦ULµ&³�P"W�[�TVP"W0W�Y�¼uP"K�QEYZU�K B<= Mq +�
ýIN @ ºZP"¼zP"KàH B ²9GLTVP¶ ×³�P fh§ UL²9²9ºZP\³>6 D K´HEJ�Y�Qn³EP"W�[�TVHEY¯U�K·G § UL²�²9ºZP\³�ß9ºZHRP\³�²�³�U!TVP"QEQEP"Q�HEJ5P¶W9GIHEG
GIµ3HRP\³CGLW�GI²�HEY¯®LP?²�³EU<TVP"QEQEY¯K�Þ5N = J�P?W�GIHEG�µ1³EU�¼�G�µ3P\°ÆºZU!T\GLº�²9[�º¯QRP"QÐGI³�PAGLW�GI²�HEY¯®LP"ºZ»,TVU�¼�õ9Y¯K�P"W�S
GLK�W�HEJ5P"K�GmK5U�KïGLW�GI²�HEYZ®LP § UL²�²9ºZP\³Aß9ºZHRP\³y³�P\HE[5³�K�QAY¯KàHRP\ÞL³½GIHEYZU�KïULµÐHEJ5P b   D °yYZHEJ�®LP"ºZU!T\Y¯Hh»
Y¯K5µ1UL³�¼zGIHEYZU�K

d N @ ºZP"¼zP"KàH B ²9GLTVPz �U�QRH fh§ UL²�²9ºZP\³�6 D K
HEJ9Y¯Qn³EP"W�[9TVHEYZU�K
ULµ¦W�Y¯¼uP"K�Q�YZU�K�GLº¯YZHÝ»LS�G § UL²�²9ºZP\³nß9º¯HRP\³
²�³EU<TVP"QEQRP"QyHEJ5P�P"K/HEYZ³EP�³½GLK5ÞLP�ULµ4²9[�º�QRP"Q\S�GLK�W�²�³EU<W�[�TVP"Q § UL²�²9º¯P\³?õ9Y¯K�Q"S5³�GIHEJ5P\³yHEJ9GLK0²9[�º�QRP"Q\N
= J5P�P"ºZP"¼uP"K/HEQAGI³EP�HEJ5P"K�²�³EU<TVP"QEQRP"W�GLW9GI²�HEYZ®LP"ºZ»LN = J�Y¯Q?Y¯QAK5ULHAGmHR³�[5P,QR²9GLTVP f HEY¯¼zP�GLW�GI²�HEY¯®LP
²�³EU<TVP"QEQ\S5õ�P"T\GL[�QRP�YZH?Y¯QCU�K�ºZ»�GLW�GI²�HEY¯®LP"ºZ»¶²�³�U!TVP"QEQEP"W0Y¯K�P"ºZP"¼uP"K/HyQR²(GLTVPLN

�!NyªkP"GL¼ B ²9GLTVP¨ ×³EP fh§ UL²�²9º¯P\³�6 = J5PAõ�P"GL¼ QR²9GLTVPnW�Y�¼uP"K�QEYZU�K9GLº¯YZHh»,³EP"W�[9TVHEYZU�K¶[�QEP"QkG,W�Y¯Q�TV³EP\HRP
^5U�[5³�Y¯P\³?HR³�GLK�QRµ1UL³�¼ HRU¶³EP"W�[�TVPnHEJ5P�W�Y¯¼uP"K�Q�YZU�K�GLº¯YZHÝ»zULµ�HEJ5P�P"ºZP"¼uP"K/HEQ\N D KgHEJ�Y�Q¦¼zGLK�K5P\³"S5HEJ�P
µ1[9º¯º4³�GLK5ÞLPzULµ¦GLK5Þ�º¯P"Q�Y¯Q�T\GIHRP\ÞLUL³½Y��\P"W Y¯KàHRU�W�Y¯QETV³EP\HRPuÞL³�U�[5²9Q�µ1UL³�²�³�U!TVP"QEQ�Y¯K5Þ5N = J�Y¯QnW�GIHEG0Y�Q
HEJ5P"KgGLW�GI²�HEY¯®LP"ºZ»¶²�³�U!TVP"QEQEP"WgG�µ3P\° P"ºZP"¼zP"KàHEQ?GIH?G�HEY�¼uP¨°yYZHEJ�HEJ5Pn²9[�º�QRP"Q\S<GLK�W�HEJ5P"Kg²9GLQEQEP"Q
HEJ5³EU�[5Þ�J�G § UL²�²9ºZP\³&ß9ºZHRP\³"N = J�Y¯Q�¼zP\HEJ5U!W�Y¯Q.¼,[�T�J�¼uUL³EP¡PVô�P"TVHEYZ®LPCYZµ!HEJ5P£W�Y¯³EP"TVHEYZU�KnULµ�T\º¯[�HRHRP\³
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^4YZÞ�[5³EP d N�� ¢?P"W�[�TVP"W § Y�¼uP"K�QEYZU�K B5= Mq  = G�±!U�K�U�¼�»

GLK�W�ÿEGL¼z¼zY�K5ÞzY¯Q?ò<K5U6°yK�G¶²�³�YZUL³�YØS!õ�P"T\GL[�QEP�HEJ5P�õ�P"GL¼zQA¼zG"»gõ�P�W9YZ³EP"TVHRP"W�Y�K0W�YZ³EP"TVHEY¯U�K�Q¦ULµ
ò!K�U#°yK0Y�KàHRP\³EP"QEH\N

�5NyªkP"GL¼ B ²9GLTVP� &U�QEH fh§ UL²9²9ºZP\³P6 = J�Y¯Q�W�Y¯¼zP"K�QEYZU�K�GLº�YZHh»·³�P"W�[�TVHEYZU�K ³EP"W9[�TVP"QuHEJ5P0W5P\ÞL³�P\P"QzULµ
µ3³�P\P"W5U�¼ Y�K:õ�ULHEJ8HEJ�P�²9[�º�QRP"Q¶GLK�W8P"ºZP"¼uP"K/HEQ�W�Y¯¼uP"K�Q�YZU�K�N�M�Hh°kU'W9Y¯¼uP"K�QEY¯U�K�GLº?W�Y¯Q�TV³EP\HRP
^5U�[5³�Y¯P\³�HR³½GLK�QRµ1UL³�¼ Y�Q¶[�QRP"WÆHRU W�Y¯QETV³�P\HEY��\P�HEJ5PïP"ºZP"¼uP"K/HEQ�Y¯K/HRU'G'QRP\H�ULµ�õ�P"GL¼zQ�GLK�W8HEJ�P
²9[�º¯QEP"Q¡Y¯K/HRU�G,QEP\HkULµ § UL²�²9ºZP\³kõ9Y¯K�Q"N = J9Y¯Q\S<TVU�¼�õ9Y�K5P"W¶°AYZHEJ�QRU�¼uPqP"Kà®<YZ³EU�K�¼zP"KàHkò!K�U#°yºZP"W�ÞLP
¼zG"»�õ�Pm[�QRP"W�HRU´QEYZÞ�K�Y¯ß9T\GLKàHEº¯»ï³�P"W�[�TVP�T\º¯[5HRHRP\³uGLK�W0ÿRGL¼z¼¶Y¯K5Þ�õ!»ÈYZHEQEP"ºZµÝN = J5P"QRP�W�Y¯Q�TV³EP\HRP
ÞL³EU�[5²9QyGI³EP�HEJ5P"K0GLW9GI²�HEYZ®LP"ºZ»�²�³EU<TVP"QEQRP"W�N

MvHEG�±<U�K5U�¼�»�ULµ×HEJ�P"QRPuW�Yüô�P\³EP"KàH¨W�Y¯¼zP"K�QEYZU�K�GLº�YZHh»�³EP"W�[9TVHEYZU�K�QqY¯Q¨TVU�KàHEGLY¯K�P"W´Y¯K�^4YZÞ�[�³EP d N��5N
= J�Y¯Q¦^4YZÞ�[5³EP�QEJ5U#°AQyJ5U6°©W�Yüô�P\³EP"K/H¦ß9ºZHRP\³�QAGI³EP�P"¼u²(ºZU#»LP"W�Y¯Kg°yJ�GIHyUL³�W5P\³yµ1UL³yP"GLT½J�²(GI³EHEY¯T\[�º¯GI³?W9Y f
¼zP"K�QEYZU�K�GLº�YZHh»z³�P"W�[�TVHEYZU�K�N = J�PA²9GI³�HEY¯T\[�º¯GI³¦Y¯¼u²(ºZP"¼uP"K/HEGIHEYZU�K�HEJ�GIH?Y¯QC[�QRP"W�Y¯K�HEJ�Y¯Qk³EP"QEP"GI³�T�J0Y�Q¡HEJ�P
@ ºZP"¼uP"K/H B ²(GLTVP, �U�QRH fh§ UL²�²9º¯P\³"N = J�Y¯QyY�QyK5ULHqõ�P"T\GL[�QRP�HEJ�P,QRU�º�[5HEYZU�K�Y�Qyõ�P\HRHRP\³¨HEJ�GLK�ULHEJ5P\³�Q\S�YZHAY�Q
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QEP\H¡HÝ°yY¯TVPAGLQCº¯GI³�ÞLPAGLQ¡HEJ5PAUL³½YZÞ�Y¯K�GLºÌN = J5PAW�GIHEG�QEP\HkY¯Q£²9GLQEQRP"WmHEJ5³EU�[�Þ�J¶G,J�GL¼z¼zY¯K�Þ�UL³¡°AY¯K�W5U6°yY¯K5Þ
µ�[�K�TVHEY¯U�K¶ß�³½QRH\N£¤¨K�TVPnTVU�¼u²9ºZP\HRP"W.S<GLK�^4^ = Y¯Q¡²�P\³�µ3UL³�¼zP"WmGIHCP\®LP\³E»�T�J�GLK�K�P"ºÌS d ;4S5GLK�W�³�GLK�ÞLP¨TVP"º�ºÌSþ'N = J�P�^�^ = Y¯Q¦Gu²9[�º�QRP"Q\S4óÈS5²�U�Y¯K/H?^4^ = ) M b/��� õ-,ØN

= J5P,U�[5HR²9[5H¨ULµ¡HEJ5P § UL²9²9ºZP\³¨ß9ºZHRP\³�Y�K5Þ¶HEGLQRòïY¯Q¨G�TVU�¼u²9ºZPV±òþµî d ;ÌîNó W�GIHEGLT\[5õ�PLN = J9Y¯Q
¼¶G"»,HEJ5P"Kuõ�PC²9GLQEQRP"WuHRU�HEJ5P?K5PV±<H×TVU�¼u²9[5HEGIHEYZU�K9GLº�TVU�¼u²�U�K5P"K/H\N4¢AGIHEJ5P\³×HEJ�GLKz²9[�º¯QRP"Q"S�HEJ�P�ó õ9Y�K�Q
K�U#° TVU�KàHEGLY¯K § UL²�²9ºZP\³,W�GIHEG<N B Y¯K�TVP¶HEJ�Y¯Q�²9³EU!TVP"Q�Q�Y¯Q�GLK @ º¯P"¼uP"KàH B ²9GLTVP¶²�U�QRH § UL²�²9ºZP\³ B5= Mq �S
Y¯H¨Y�QqK�ULH�G�HR³�[5P B<= MA  GLº¯ÞLUL³�YZHEJ�¼gN = ³½[5P B<= Mq  Y¯QnGLW9GI²�HEYZ®LPzY¯Kïõ�ULHEJ B ²9GLTVPuGLK�W = Y�¼uPLN = J9Y¯Q
GLº¯ÞLUL³�YZHEJ�¼ Y�QuU�K�ºZ»'GLW�GI²�HEYZ®LP�Y�K HEJ5P�QR²(GLTVP�W5U�¼zGLY¯K.N = J�Y¯QuY�Qu°yJ/»�HEJ5P�³EP"QE[�ºZHEGLK/H¶¼zGIHR³½Yü± J9GLQ
QEP\®LP\³�GLº § UL²�²(ºZP\³�®IGLº¯[5P"Q�GIH�P\®LP\³E»´³�GLK5ÞLP�TVP"º¯ºÌS&³�GIHEJ5P\³�HEJ9GLK·U�K5P�QEY¯K5Þ�ºZPu®IGLº¯[5PLN0¤¨K�TVPmHEJ�Y¯Q�W9GIHEG
T\[�õ�P�J9GLQ¦õ�P\P"KgTV³EP"GIHRP"W�GLK9Wg²�³EU<TVP"QEQRP"W�S�Y¯H?Y¯QC²9GLQEQRP"W0HRUzHEJ5Pn°kP"YZÞ�JàHATVU�¼u²9[5HEGIHEYZU�K�QRHEGIÞLP"Q\N

D K
HEJ�P,Þ�Y¯®LP"K·Y¯¼u²9º¯P"¼uP"KàHEGIHEY¯U�K�S�HEJ5³EP\PzW�GIHEGgT\[5õ�P"Q¨GI³EPzY¯¼¶¼uP"W�Y¯GIHRP"ºZ»�³EP"GLW´Y¯K
W�[5³�Y�K5ÞmHEJ9Y¯Q
²(J�GLQRPLN = J�P\»'GI³EP�²�³EU<TVP"QEQRP"W:QRP\³½Y¯GLº¯ºZ»'GLK�W HEJ5P"K:²(GLQEQRP"W HRU·HEJ�P�W�Yüô�P\³EP"K/Hu°¡P"YZÞ�J/HEQ¶GLK9W õ�P"GL¼

d6f ý
�



^4YZÞ�[5³EP d N i § UL²9²9ºZP\³?^4Y¯ºZHRP\³ B HEGIÞLP,¤¨[5HR²9[�H7) M b+��� õ-,
µ1UL³�¼zY�K5ÞuP"ºZP"¼uP"K/HEQ\N?MAµ3HRP\³qHEJ5P�HEJ5³�P\P�Y¯K�Y¯HEY¯GLº/¬_²9YZ²�Pnß9º¯º¯P\³�Q�®<S5HEJ5P�ß9ºZHRP\³yÞL³�U�[5²�P"YZHEJ�P\³yTV³EP"GIHRP"Qqµ1GIòLP
W9GIHEG<S5UL³?YZH¦TVU�KàHEY¯K![5P"QCHRUu³EP"GLW�³�P"GLº�W�GIHEG�T\[5õ�P"Q¦W5P\²�P"K�W�Y¯K5Þ�U�K�²�³EPnTVU�¼u²9Y¯º¯P\³kW�Y¯³EP"TVHEYZ®LP"Q\N = J9Y¯Q¡Y�Q
³�P\²�P"GIHRP"WÈGgK/[�¼�õ�P\³¨ULµ¡HEY¯¼zP"QnW5P\²�P"K�W�Y¯K5Þ�[5²�U�K
GgQRP\HRHEY¯K5Þ0Y¯K
HEJ�P,²(GI³�GL¼uP\HRP\³�ß(ºZPLN = J9Y¯Q¨GLº¯ºZU#°AQ
HEJ�PnHEY¯¼zY¯K5Þ�ULµ4HEJ5³EU�[�Þ�J5²9[5HCU�K�TVP�HEJ�P�W�GIHEGu²9Y¯²�P¨J�GLQ¦õ�P\P"Kgß(º¯ºZP"W�N

= J5PuK5PV±<HnQRHEGIÞLP"Q�Y¯KïHEJ5P�²9Y¯²�P"º�Y¯K5P�GLº¯º4K5P\P"W´W9Yüô�P\³�P"KàHnGL¼uU�[�K/HEQnGLK�W´QRP"TVHEY¯U�K�Q¨ULµ£HEJ5PzW9GIHEG
T\[�õ�PLN = J5P § UL²�²9ºZP\³�ß9ºZHRP\³�ÞL³EU�[�²·²9GLQEQRP"Q�Gwó Ã)>@?BA îC; î ÿ Ý QEY��\P"W·¼zGIHR³½Yü±ïHRU�HEJ5PzP"GLQR»
°kP"YZÞ�J/HTVU�¼z²9[5HEGIHEYZU�K�N D Hn²9GLQEQRP"QnG¸óRÇD> ½	E î d ; î�þ�QEY��\P"W´¼¶GIHR³�Yü±
HRUgHEJ5PzJ�GI³�W
°kP"YZÞ�J/H�TVU�¼u²9[5HEGIHEYZU�K.N
ªkULHEJ�õ�P"GL¼ µ1UL³�¼zY¯K5ÞzQEHEGIÞLP"QqK�P\P"W0HEJ5P�P"KàHEYZ³�P�W�GIHEG¶T\[�õ�PLN = J�PnU�[5HR²9[5HA²�³EU<W�[�TVP"W�õ!»gHEJ�Y¯Q?QRHEGIÞLP
Y�Q¦Y¯º¯º¯[�QEHR³�GIHRP"W�Y¯Kg^4YZÞ�[5³EP d N i ) M b/��� õ-,

�ep�8?pC� F�s��8�_´Nx����:{e� ; }:���(�4� s��b�b}�|(p @ GLQR»m°¡P"YZÞ�J/H¦TVU�¼u²9[5HEGIHEY¯U�KgY¯QkU�K5Pn¼uP\HEJ5U<W�HRU,³�P f
W9[�TVP¦HEJ5P?GL¼uU�[�K/HÐULµ�°¡UL³Eò,HEJ�GIH£Y�QÐY¯Kà®LU�º¯®LP"W�°yYZHEJ B<= MA ·²�³EU<TVP"QEQEY¯K5Þ5N @ GLQE»�°kP"YZÞ�J/H£TVU�¼u²9[5HEGIHEY¯U�K
Y�Q&GLT\TVU�¼u²(º¯Y¯QEJ5P"W�U�K�GI³EP"GLQ�ULµ�HEJ5Pk³EP\HE[5³�K,QEYZÞ�K�GLº/HEJ�GIH4GI³EPCK5ULH�º�YZòLP"ºZ»nHRU¨J�G"®LP¦GqQEYZÞ�K�YZß(T\GLKàH�GL¼uU�[�K/H
ULµ�ÞL³EU�[�K9W0T\º¯[5HRHRP\³yY�K�HEJ5Pn³EP\HE[5³�K.S�� § UL²9²9ºZP\³?õ9Y�K�QkHEJ�GIHyGI³EP�K�ULH?T\ºZU�QRP�HRUzHEJ�P�¼zGLY¯Kgõ�P"GL¼��½N = J9Y¯Q
²(GI³EHEY¯T\[�º¯GI³�GLºZÞLUL³�YZHEJ�¼xW5U!P"Q�K5ULH,[�QRPmHEJ5Pm[5²9²�P\³�J�GLºZµCULµ?HEJ5P�QRHEGIÞLÞLP\³EP"W W�GIHEG<SÐU�K�ºZ»´J�GLº¯µkULµ¦HEJ�P
³½GLK5ÞLP?õ9Y¯K9Q\SàGLK�WmYZH×W5U!P"Q£K5ULHk[�QRP?HEJ5PAQEY¯W5P"QÐULµ�HEJ�PyW�GIHEG�T\[�õ�PLN = J�P\³EP\µ3UL³�PLSàHEJ5PyGLTVHE[9GLº9²�³�U!TVP"QEQ�Y¯K5Þ
HEGIòLP"Q�²9º¯GLTVPuU�K�GgT\[5õ�Pz¼�[9T�JÈQ�¼zGLº¯ºZP\³¨HEJ�GLKÈHEJ5PuUL³�YZÞ�Y¯K9GLºÌN D H�Y�QnGLº¯QRU�Y¯K/HRP\³EP"QRHEY�K5ÞgHRU�K5ULHRPzHEJ9GIH
HEJ�P,°kP"YZÞ�J/H�¼zGIHR³�Yü±�µ3UL³nHEJ5P b   D Y¯Qqµ1UL³�¼uP"W
[�QEY�K5Þ�W9GIHEGmµ1³EU�¼ HEJ5P�HEJ5³�P\Pu²�³EP\®<YZU�[�Q b   Dìó Q\N = J9Y¯Q
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Y�K�QE[5³EP"Q¡GLK�Y¯K�W5P\²�P"K�W5P"K/H×W�GIHEG�QRP\Hkµ3³�U�¼�°AJ�Y¯T�J¶HRUuTVU�º¯ºZP"TVHCG,T\º�[5HRHRP\³kTV³�U�QEQRP"TVHEYZU�K�N¡M W5P\²9Y¯TVHEY¯U�KzULµ
HEJ9Y¯Q¦W�GIHEGzW5P"TVU�¼z²�U�Q�YZHEYZU�KgY¯Q¦Þ�Y¯®LP"K0Y¯Kg^4YZÞ�[5³EP d N��¸) M b/��� õ-,ØN

MyÞ�GLY�K�SLHEJ�Y¯Q�²�³EU<TVP"QEQ4Y¯Q�U�K�ºZ»�GLW9GI²�HEYZ®LP¦Y¯K,HEJ5P¦QR²9GLTVP¦W5U�¼zGLY�K�N = J�P\³EP\µ3UL³�PLS�GLW�GI²�HEYZ®LPC°kP"YZÞ�JàHEQ
GI³�PqU�K9ºZ»mW5P\HRP\³½¼zY¯K5P"Wmµ3UL³+óx¼zGIHR³�Y¯TVP"Q"N£M*QR²�P"T\YZß9P"WmGL¼uU�[9KàH¦ULµ&³�GLK5ÞLP�TVP"º¯º¯QCGI³EPnQRP"º¯P"TVHRP"Wgµ3UL³?[9QRP
Y�K´HEJ�Y¯Q�GLK9GLºZ»!Q�Y¯Q\N = J�Y¯QnQR²�P"T\YZß9P"W·GL¼uU�[�K/H�ULµ?W�GIHEG�Y¯QnHEGIòLP"K'µ1³EU�¼�P"GLT½JÈULµ¦HEJ5P¶HEJ5³EP\P¶²9³EP\®!Y¯U�[�Q
b   D N = J9Y¯Q£³�P"QE[�ºZHEQkY¯K1ó �4�bù Ù �HGJI Ù Ë7K Û � Ù ÍMLTÎ Û ����îN;´¼zGIHR³�Y�TVP"Q\N = J5P"QRP¨¼zGIHR³�Y�TVP"Q¦GI³EPnQRU�ºZ®LP"W�µ1UL³
Gz°¡P"YZÞ�J/HEY¯K5Þu®LP"TVHRUL³#N

= J5Pn°kP"YZÞ�J/HEY¯K5Þ¶¼zGIHR³½Yü±�Y�Q¦W5P\³�YZ®LP"W0[9QEY¯K5ÞuG5<n¢ µ�GLTVHRUL³�Y��"GIHEYZU�K�HRUm¼zGIòLP�HEJ�P�²�³EU<TVP"QEQ?¼uUL³�P
P\¹mT\YZP"KàH°) ¢Aª/� � ,ØN = J�Y¯Q¨T½J�GLK5ÞLP"QnHEJ5Pz¼¶GIHR³�Yü±ïY�KàHRUgU�K5PzW9Y¯GIÞLU�K�GLºÐ¼zGIHR³�YZ±�S.GLK�W·U�K5Pu³EP"TVHEGLK5Þ�[�º�GI³
¼¶GIHR³�Yü±�S7"�GLK�W�÷v³EP"QR²�P"TVHEYZ®LP"º¯» « HEJ5P�²9³EU!W9[�TVH?ULµ×HEJ5P�Hh°kU�³EP"QE[�ºZHAY¯K0HEJ5P�UL³�YZÞ�Y¯K9GLº�¼zGIHR³�YZ±�Nq¤nK�TVP
HEJ9Y¯Q¦J�GLQ?õ�P\P"KgTVU�¼u²(ºZP\HRP"W�S�HEJ5P�QE¼zGLº¯ºZP\³+÷�¼¶GIHR³�Yü±g¼zG"»�õ�P�¼zGLK�YZ²([�º¯GIHRP"W�NÐ]A²�U�K�¼zGLK�YZ²9[9º¯GIHEYZU�K�S
HEJ�P,³�P"QE[�ºZHEGLK/Hn¼zGIHR³�Yü±�¼¶G"»�õ�P�õ9GLT�ò�QRU�ºZ®LP"W
µ1UL³�G�°¡P"Y¯Þ�JàHn¼zGIHR³�YZ±�N D KïHEJ5PuT\GLQRPuULµ£P"GLQE»�°kP"YZÞ�J/H
TVU�¼z²9[5HEGIHEYZU�K�S¡HEJ5P0³EP"Q�[�ºZHEY¯K5Þ
¼zGIHR³�YZ±'Y¯Q�ULµqHEJ5Pgµ1UL³�¼µó î » îO;ÐS£°yJ5P\³�P¸» Y¯Q�HEJ�P0K/[�¼�õ�P\³
ULµ�ºZU!ULò�W�Y¯³EP"TVHEYZU�K�Q�Y¯K�HEJ5P´QRHRP\P\³½Y¯K5Þ ®LP"TVHRUL³"N = J9Y¯Q�TVU�¼u²9[5HEGIHEYZU�K Y�Q�ÞL³�GI²9J�Y¯T\GLº�ºZ»8W5P\²9Y�TVHRP"W Y¯K
^4YZÞ�[�³EP d N��
) M b/��� õ0,ØN

�ep�8?pd� ±Rs:uht ´Nx����:{e� ; }:���(�4� s��b��}:|(p = J5PnJ�GI³½W�°¡P"YZÞ�J/HEY¯K5ÞuY¯Q¦K�ULH?QE[5õ9QRHEGLK/HEY¯GLº¯º¯»zW�Yüô�P\³ f
P"K/Hyµ1³EU�¼�HEJ5P�P"GLQR»g°kP"YZÞ�J/HEY¯K5Þ5N = J5P�U�K�º¯»�W�YZô�P\³EP"K9TVP�Y¯Q¦HEJ�GIHqYZHyY¯Qy¼�[�T½J�¼uUL³�P�TVU�¼u²9[�HEGIHEYZU�K�GLº¯ºZ»
Y�KàHRP"K�Q�YZ®LPLN = J�Y¯QqQEY¯K5Þ�ºZPuQRHEGIÞLPm[�QE[�GLº¯º¯»0¼zGIòLP"Q�[5²´µ1UL³nU#®LP\³R� cQP ULµ¡HEJ�PuP"KàHEYZ³�P,°kUL³Eòï²�P\³Eµ3UL³½¼uP"W
Y�KmHEJ�P B5= Mq :GLºZÞLUL³�Y¯HEJ�¼gNÐ¢yGIHEJ5P\³yHEJ�GLK�U�K�ºZ»¶[9QEY¯K5Þ,²9GI³EHCULµ�HEJ�P¨QEHEGIÞLÞLP\³EP"W�W�GIHEGuT\[�õ�PLS5YZH¦¼zGIòLP"Q
[9QRP�ULµ¡HEJ5P�P"KàHEY¯³EPuT�J�GLK�K�P"ºÐQRP\H\N D H¨GLº�QRUg[�QRP"Q¨G�²9GLQRH¨TVU�K�W�YZHEY¯U�K�HRU0GL[�Þ�¼uP"KàH¨HEJ5PuT\[5³�³EP"KàHnQRHEGIHRPLN
= J5Pg¼zGIHR³�Yü±�GLº�QRU´³EP"á![�YZ³EP"Q,HEJ5Pg[�QRP�ULµ¨¼uUL³EP�³�GLK5ÞLP0TVP"º�º¯Q�HRU·TVU�¼uP0[5² °yYZHEJ GLT\T\[�³�GIHRPg³EP"QE[�º¯HEQ\N
= J5P�T\[5³E³�P"KàHq¼zGIHR³�Yü±0[�K�W�P\³EÞLU/P"QAG5<¨¢©µ�GLTVHRUL³�Y��"GIHEYZU�K ) ¢yª/� � ,ØN = J�Y¯Q¦µ�GLTVHRUL³�Y��"GIHEYZU�K
Y¯Q?HEJ5P"K�GL[�Þ f
¼zP"KàHRP"Wg°AYZHEJ�HEJ5P¨²�³EP\®<YZU�[�Q�÷�S<HEJ�GIH?J�GLQCõ�P\P"K ¬_µ3UL³�ÞLULH�®uU#®LP\³AHEY¯¼uPLN = J�Y�Q¡GL[5Þ�¼zP"KàHRP"Ww÷ÜY¯QCHEJ�P"K
[�²�W9GIHRP"W�°AYZHEJ T\[5³E³EP"K/HuT\º¯[5HRHRP\³¶QEGL¼z²9ºZP"Q\S×°kP"YZÞ�J/HzTVU�K�QRHR³�GLY�KàHEQ\SkGLK�W'HEJ5P"K õ9GLT�ò'QEU�ºZ®LP"W µ3UL³uHEJ�P
°kP"YZÞ�J/Hy¼zGIHR³�YZ±�N

= U�¼zGIòLP,HEJ�Y¯Qy²�³EU<TVP"QEQA¼zUL³EP�GLT\T\[5³½GIHRPLS�HEJ5P�W�GIHEG�T\[5õ�P�Y�QyW�YZ®<Y¯W5P"W�Y¯KàHRU�QEYü±0QRP\²9GI³½GIHRP�QEP\Þ f
¼zP"KàHEQ�ULµ�³�GLK�ÞLPïTVP"º¯º�Q\N©^5³�U�¼ HEJ�P�ß�³½QRH¶ÞL³EU�[�²�ULµ�³½GLK5ÞLPïTVP"º�º¯Q\S?G'K/[�¼�õ�P\³¶ULµ�HEJ�P"QRPïGI³�Pï[�QEP"W
GLQ,QEGL¼u²(ºZP¶TVP"º¯º¯Q"N = J5P\»·GI³EP¶²(º¯GLTVP"W�Y�K·G�¼zGIHR³½Yü±·°yYZHEJ�Y�K
HEJ5P"YZ³�³�P"QR²�P"TVHEYZ®LPmT½J�GLK�K5P"º¯Q"N = J5P5<¨¢
µ�GLTVHRUL³�Y��"GIHEY¯U�K·GLK�W
°kP"YZÞ�JàHEY�K5Þ0Y¯QnGLT\TVU�¼u²9º�Y¯QEJ5P"Wïµ1UL³nHEJ�Y¯QnQE[5õ(QRP"TVHEYZU�K
ULµkHEJ5PuW�GIHEG*) ¢yª/� � ,ØN = J9Y¯Q
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^4YZÞ�[5³EP d N�� @ GLQR»1�´P"YZÞ�J/H e GIHR³½Yü± b U�¼u²9[5HEGIHEYZU�K_) M b/��� õ-,
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²9³EU!TVP"Q�Q�Y¯Q¨³EP\²�P"GIHRP"W´µ1UL³�HEJ5Puß�®LP¶³EP"¼zGLY¯K�Y�K5Þ�W9GIHEGg³�GLK5ÞLPzQRP\Þ�¼zP"KàHEQ\N = J�Y¯QnY¯QnW�U�K5PuHRU�Y¯K�TV³�P"GLQRP
HEJ�PqGLT\T\[5³½GLTV»¶ULµ�T\º¯[�HRHRP\³CK![�º¯º�Y¯K5Þ5N D µ.HEJ5P\³�PqY¯QkG�ÞL³EP"GIH?GL¼uU�[�K/H¡ULµ&T\º¯[5HRHRP\³��1°yJ�Y¯T½J¶HEJ�P\³EPA²9³EULõ9GIõ9ºZ»
Y�Q?Y¯KgHEJ5P,¼zGLY¯Kgõ�P"GL¼��CHEJ�GIHAT\º¯[�HRHRP\³A¼zG#»g®�GI³E»gQEY¯Þ�K�YZß9T\GLK/HEºZ»¶U6®LP\³¨HEJ5P�P"K/HEYZ³EP�³�GLK�ÞLP�ULµ4HEJ5P�W9GIHEG
T\[�õ�PLN = J�Y¯Q�²�³EU<TVP"QEQ�õ�³EP"GIò<Q,[�²ÈHEJ5P�W�GIHEG
T\[5õ�PmGLK�W'ºZU!ULò!Q�µ1UL³,QRHEGIHEY�QRHEY¯T\GLºCGLK5U�¼zGLº¯Y¯P"Q�Y¯K�ºZU<T\GLº
³�P\Þ�YZU�K�Q¦°yJ�P\³EP�T\º¯[5HRHRP\³yY�Q¦¼�[�T½J�¼uUL³�P�º¯YZòLP"ºZ»mHRUzõ�P�J5U�¼uULÞLP"K5P\U�[�Q$) M b/��� õ-,ØN

= J5P?³�P"QE[�ºZH4ULµ�HEJ5PAJ9GI³�Wu°kP"YZÞ�JàH¡T\GLº¯T\[�º¯GIHEYZU�K¶Y¯Q×G��:ó î$» î d ;�¼zGIHR³�YZ±�N�»þ³EP\²�³EP"QRP"K/HEQ×HEJ�P
K![�¼�õ�P\³¦ULµ�õ�P"GL¼zQyY¯KgHEJ5P�QEHRP\P\³�Y¯K5Þu®LP"TVHRUL³@��YZµ�HEJ5P\³EP�°CGLQ?U�K9ºZ»mU�K�P�W5P"QEYZ³�P"W ¬RºZU/ULògW�Y¯³EP"TVHEYZU�K-®P»
°kU�[�º¯W�õ�PnU�K5PI�½N¡M©ÞL³½GI²9J�Y¯T\GLº�W5P\²(Y¯TVHEYZU�K�ULµ�HEJ�Y¯Q¦²�³�U!TVP"QEQyY¯Q¦Y¯K�T\º¯[�P"W5P"W�Y¯Kg^4YZÞ�[5³EP d N��w) M b+��� õ-,ØN

�ep�8?p�� F�s��8�*£>x�s�� §�}:u8�=�[|e�qp = J5P�õ�P"GL¼ f µ1UL³�¼zY¯K�ÞÈQRHRP\² Y¯Qm°yJ5P"K:HEJ�P�°kP"YZÞ�J/HEQ�GI³�P
GLTVHE[9GLº¯ºZ»8GI²�²(º¯YZP"W�HRU HEJ5P´W�GIHEG T\[5õ�P"Q\N = J9Y¯QmY�Q�K�ULHEJ�Y¯K5Þ ¼uUL³EP
HEJ�GLK ¼zGIHR³½Yü±�¼,[�ºZHEYZ²9º�Y¯T\GIHEYZU�K�N
= J5P\³EP
GI³EP3ó W�Yüô�P\³EP"K/Hm°kP"YZÞ�J/H�¼¶GIHR³�Y¯TVP"Q�HEJ�GIHgGI³EP´¼�[9ºZHEYZ²9º¯Y¯P"W õ/»8HEJ5P3ó W�Yüô�P\³EP"K/H § UL²�²9º¯P\³
õ(Y¯K�¼¶GIHR³�Y¯TVP"Q\Nz¤qõ!®!YZU�[9QEºZ»gHEJ�Y¯Qq³EP"Q�[�ºZHEQnY¯Kòów6¸» î�þ�¼zGIHR³�Y�TVP"Q@�1P"º¯Y¯¼zY¯K9GIHEYZU�K�ULµ¡HEJ5PzW�Yüô�P\³EP"K/H
T½J�GLK�K5P"º�Q8�½N = J�Y¯QkºZP"G"®LP"QCHEJ�PA³EP"Q�[�ºZH£ULµ § UL²�²9ºZP\³kõ9Y¯K�Q¡GLQEQRU<T\Y¯GIHRP"W�U�K�ºZ»z°AYZHEJz³�GLK�ÞLP¨TVP"º�º¯Q£µ1UL³CP\®LP\³E»
Y�KàHRP"K�W�P"W õ�P"GL¼ô) M b/��� õ-,ØN D µAHEJ9Y¯Q�°¡P\³�P�G
HR³�[5Pgµ�[�º¯ºZ»�GLW�GI²�HEYZ®LP B5= Mq �²�³EU<TVP"QEQ\SkHEJ5P § UL²�²9º¯P\³
³�P\HE[5³�K�QC°kU�[�º¯WgJ�G#®LP�GLº¯QEUuõ�P\P"K�TVU�K�W5P"K�QRP"W�Y¯KàHRUuU�K�P�³EP\HE[5³�K2) O?� � �?,ØN

�ep�8?p-8 ±Rs:uht*£>x�s:� §�}:u8�=�[|e�qp = J5PïJ�GI³�W�õ�P"GL¼ µ1UL³�¼zY¯K5Þ�Y¯QzPV±5GLTVHEºZ»�º�YZòLP0HEJ5PïP"GLQR»
õ�P"GL¼ µ1UL³�¼zY¯K�Þ5S<J�U#°kP\®LP\³AHEJ5P\³�P�Y¯Q¦¼uUL³EP�TVU�¼u²([5HEGIHEYZU�K�HRUzõ�PnW5U�K5PLN D K�HEJ�Y¯QCT\GLQRPLS(HEJ5Pn°kP"YZÞ�JàHEY�K5Þ
TVU�K9QEY¯QRHEQ£ULµ��:ów6P» î d ;�¼zGIHR³½Y¯TVP"Q\N = J5P § UL²�²(ºZP\³£ß9º¯HRP\³EP"WzW�GIHEG�T\[5õ�P?Y¯Q£W�Y¯®!Y¯W�P"W,Y�KàHRU=�nQRP"TVHEYZU�K�Q
ULµ4³�GLK�ÞLP�TVP"º¯º¯Q\S(TVUL³E³EP"QR²�U�K�W�Y�K5Þ�HRU¶HEJ5P�¼¶GIHR³�Y¯TVP"Q?ULµ4HEJ5P�°¡P"YZÞ�J/HEY¯K5ÞmT\[5õ�PLN¡ªk»gGLT\TVU�¼u²9º¯Y¯Q�J�Y¯K5Þ@�IF
¼¶GIHR³�Yü±¶¼,[�ºZHEYZ²9º�Y¯T\GIHEYZU�K�Q\SLHEJ�PA³EP"Q�[�ºZHEQ×õ�P"TVU�¼uP¨GLK1ó î°» î@þ�¼zGIHR³½Yü±¨ÿR[9QRH¡GLQCYZHkW�Y¯W¶Y�KzHEJ5PqP"GLQR»
õ�P"GL¼�µ1UL³�¼zY�K5Þ5N = J5PyTVU�¼�õ9Y¯K�GIHEYZU�KzULµ�HEJ�P"QRPyHÝ°¡U�³EP"QE[�ºZHEGLK/H£T\[5õ�P"Q×Y�Q×K5U#°�³EP"GLW5»�µ1UL³¡GLK�GLºZ»<QEY¯QÐGLK9W
HEGI³�ÞLP\HAºZU<T\GIHEYZU�K*) M b/��� õ0,ØN

�ep�8?p�~ ª/�f~��
x ; }:���(u�x9�8�8��}:|(p = J�Y¯Q,HEGLQRò Y¯K/®LU�ºZ®LP"QuHEJ5P0TVU�K/®LU�º¯[5HEY¯U�K ULµAHEJ5Pg³�P"QE[�ºZHEGLK/H
¼¶GIHR³�Yü±·°yYZHEJÈHEJ5P�UL³�YZÞ�Y¯K�GLº£HR³�GLK�QE¼¶YZH�°CG"®LPg²9[�º�QRPLN = J�Y¯Q�Y¯Q,GLT\TVU�¼u²9º¯Y¯Q�J5P"W·õ!»·²�P\³Eµ1UL³�¼zY¯K5Þ0G�þ
²�U�Y¯K/HA^4^ = U�K�HEJ�P,W�GIHEG�QRP\H\N�¤¨K�TVP,HEJ�Y¯QAJ�GLQqõ�P\P"K�GLT\TVU�¼u²(º¯Y¯QEJ5P"W.S(G�QEY¯¼u²9º¯P�²�U�Y¯KàHA°yY¯QRP,¼�[9ºZHEY f
²(º¯Y¯T\GIHEYZU�KgU<T\T\[5³�Q"S�GIµ1HRP\³A°AJ�Y¯T�J.S(GLKïY¯Kà®LP\³½QRP�^4^ = T\GLK
GIÞ�GLY¯K�³EP\HE[5³½K0HEJ5P�³EP"QE[�ºZHEGLK/H�ó î�» î¸þ
¼¶GIHR³�Yü±2) M b/��� õ-,ØN
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�ep�8?p�� ; }�|4�9� s:|(��§ s:~���x��	~�s�u8� r/s��Bx�� ; §4��rp�:p b U�K�QRHEGLK/H�^9GLº¯QRP�MAº¯GI³½¼s¢yGIHRP�Y¯Q�U�K�P
¼zP\HEJ5U!WmHRU�QRHEGIHEY¯QRHEY¯T\GLº�ºZ»uºZU/ULòzGIHkHEJ5PA²�³EU<TVP"QEQRP"W�QEGL¼u²9ºZPAGLK�WmW�P\HRP\³�¼zY¯K5PAYZµ�HEJ5PA³�P\HE[5³�K¶Y�Q£TV³EP"GIHRP"W
õ!»�T\º¯[5HRHRP\³"S�UL³AYZµ&YZH?Y�Q?Y¯K�µ�GLTVHyGuHEGI³EÞLP\H\N = J5P\³EP�Y¯Q¦G¶TVU�K�QRHEGLK/Hy²�³EULõ(GIõ9Y¯º¯YZHÝ»zULµ4Guµ1GLº�QRP�GLº¯GI³�¼gS�GLK9W
Y¯µ&GuTVP\³EHEGLY¯K�HRP"QEHyTVP"º¯º�Y¯Q¦W�YZô�P\³EP"K/HCP"K5U�[5Þ�J�µ1³EU�¼ YZHEQ¦K�P"YZÞ�Jàõ�UL³�Y�K5Þ�³�GLK�ÞLP�TVP"º¯º¯Q\S5HEJ5P"KgY¯HCQEP\HEQ¦UIô·GLK
GLº¯P\³EH¦HEJ�GIHyQEY¯Þ�K�YZß�P"QCHEJ5Pnß(K�W�Y¯K5Þ,ULµÐGuHEGI³EÞLP\HR) M b+��� õ-,ØN
�&p�~ r/}��@x7��sq�4� �>ª�s:u�s�~M~Cx�~�ª����4x�~¨�M|]x

^4YZ³�QRH�GLK�W,µ3UL³EP"¼zU�QRH\SLHEJ5PkULõ<ÿ_P"TVHEY¯®LPCY�K�HEJ�Y¯Q&³EP"GLº¯¼¬Y¯Q&HEJ5PCGIõ9Y¯º¯YZHÝ»¨HRUq²9³EU!TVP"Q�Q B<= Mq ïY�K5µ3UL³½¼zG f
HEY¯U�K�³EP"GLº�HEY¯¼uPnµ1UL³?[�QRP�Y¯K�G�³�GLW9GI³?QR»!QEHRP"¼gN @ ®LP"K0HEJ5U�[5Þ�J�HEJ�Y¯Q¦Y�Qk[9K5³EP"GLº¯Y¯QEHEY¯TAY�KmHEJ9Y¯Q¦º¯GIõ�UL³�GIHRUL³E»
P"K/®<YZ³EU�K�¼uP"K/H\S�HEJ�PzUL²�HEY¯¼zYC�"GIHEYZU�K´GLK�W´HEJ5P\UL³�»ïPV±<²9ºZUL³�P"W·Y¯K
HEJ�Y¯Q�P"Kà®<YZ³EU�K�¼zP"KàH�Y¯Q�P"á/[�GLº�ºZ»�GI²�²(º¯Y f
T\GIõ(ºZP¶HRU´GïJ�YZÞ�J·²�P\³Eµ1UL³�¼zGLK9TVPm¼zGLT½J�Y¯K5PmHEJ�GIH,¼¶G"»ÈY¯K9W5P\P"W·õ�PmGIõ(ºZP¶HRUï²�³EU<TVP"QEQ�HEJ�Y¯Q,W�GIHEG�³�P"GLº
HEY�¼uPLN = J5P\³EP\µ1UL³EPLS�HEJ5P�PV±<P\³�T\Y¯QEP�õ�P"TVU�¼uP"QyG¶HEGLQRògHRU¶TVU�¼u²(ºZP\HRP�HEJ5P B<= Mq �²�³EU<TVP"QEQyGLQAá/[�Y�TEò<ºZ»�GLQ
²�U�QEQ�YZõ9ºZPA°yJ�Y¯ºZP¨QRHEY¯º�º(³�P\HE[5³�K�Y¯K�Þ�®<Y¯GIõ9ºZPq³EP"QE[9ºZHEQ\N¡¤¨K5P¨²�U�QEQEY¯õ9ºZPAQEU�º¯[5HEYZU�K�HRUzY¯¼z²9ºZP"¼uP"K/H¡HEJ�Pn²�³EP\®<Y f
U�[9QEºZ»�W�P"QETV³�YZõ�P"W,²�³EU<TVP"QEQRP"Q×Y�KuGLKuP\¹¶T\YZP"K/H£¼zGLK�K�P\³×Y¯QÐUIô�P\³EP"WzY¯Ku¢yU�¼uPyX�GIõ ó Q× 4GI³�GLº¯ºZP"º5 ¡YZ²�P"º¯Y¯K5P"W
B5= Mq 8GI²�²(º¯Y¯T\GIHEYZU�K�N = J�Pn²9GI³�GLº¯ºZP"º�²9Y¯²�P"º�Y¯K5PAY�Q?Y¯º¯º¯[9QRHR³�GIHRP"W�Y¯Kg^4YZÞ�[5³EP d N � ) M b/��� G�,ØN

= J5P?ÞLP"K�P\³�GLº B<= Mq ·²�³EU<TVP"QEQ×GLQkW5P"QETV³½YZõ�P"W,GIõ�U6®LPqW5U!P"Q×K5ULH¡ºZP"K�WzYZHEQEP"ºZµ(°kP"º¯º5HRU�²9GI³�GLº¯ºZP"º�Y¯QE¼gN
@ ®LP\³E»�QRHEGIHRPuY¯QAW5P\²�P"K�W5P"K/HA[5²�U�K�HEJ5P�²�³�P\®!YZU�[9QyQRHEGIHRPLN = J5P\³�P\µ3UL³EPLS�G�W�Yüô�P\³EP"KàHA²�³EU<TVP"QEQq¼�[�QEHyõ�P
µ1U�[�K�W¶HRU�Y¯¼z²�³EU#®LPA²�P\³Eµ3UL³½¼zGLK�TVPLN = J5PqGLK�QR°kP\³kY¯Q¡G�²9Y¯²�P"º�Y¯K5PLN @ GLT�JmULµ�HEJ5P¨GIõ�U6®LPA²9³EU!TVP"Q�QRP"Q¡¼¶G"»
õ�P�²(YZ²�P"º¯Y¯K5P"W�HRU�Y¯¼u²�³EU6®LP�HEJ5³�U�[5Þ�J5²9[5H\N?MqºZHEJ5U�[�Þ�J0HEJ�Y¯QAW5U!P"QAK5ULHqY¯¼u²�³�U#®LP�º�GIHRP"K�TV»_��YZHqGLTVHE[�GLº¯ºZ»
Y�K�TV³EP"GLQRP"QgYZµ�U�K�ºZ»�U�K5P´²�³EU<TVP"QEQRUL³�Y�Qg[�QRP"W�²�P\³�ÞL³EU�[5²*W�[�PïHRU:TVU�¼¶¼�[�K9Y¯T\GIHEYZU�K�QgU6®LP\³�J5P"GLW(�gYZH
Q�YZÞ�K�YZß9T\GLK/HEºZ»�Y¯¼u²�³EU6®LP"Q?HEJ5³�U�[5Þ�J5²9[5H\N = J5P�QEP"TVU�K�W0UL²�HEY�¼zY��"GIHEYZU�KgHEJ9GIHAY¯Q¦P"GLQ�Y¯ºZ»gY¯¼u²9º¯P"¼uP"KàHRP"WgY�Q
HEJ�Pu²9GI³�GLº¯ºZP"º�Y��"GIHEYZU�K�ULµ¡HEJ5PuGLTVHE[�GLº×²9YZ²�P"º¯Y¯K5P�QRHEGIÞLP"Q\N = J5PuTVU�¼u²([5HEGIHEYZU�K·GLT\TVU�¼u²(º¯Y¯QEJ5P"W
Y¯KïHEJ5P"QEP
QEHEGIÞLP"Q,¼¶G"»·Y¯K�W�P\P"W´õ�P¶J�YZÞ�J�º¯»�²9GI³�GLº�ºZP"ºÌN > U#°kP\®LP\³"S×HEJ�P¶QRHEGIÞLP"Q,ULµ¦HEJ5Pz²9Y¯²�P"º�Y¯K5P�³EP"á![�YZ³EPu®IGLQRHEºZ»
W9Yüô�P\³�P"KàH�GL¼uU�[9KàHEQ�ULµC°¡UL³Eò�N�^5UL³�PV±5GL¼u²9º¯PLS�HEJ5P�J�GI³�W´°kP"YZÞ�J/HEY¯K5Þ�TVU�K/HEGLY¯K�Q¦ÿR[�QEH�ºZP"QEQ�HEJ9GLKÈJ�GLºZµ
ULµ£HEJ5P�U#®LP\³�GLº¯º4TVU�¼u²([5HEGIHEYZU�K�GLº�°kUL³Eò(N = J�P\³EP\µ3UL³�PLS�Y¯Hq¼zGIòLP"QnQEP"K�QRP,HRU�GI²9²9ºZ»0G�J�YZÞ�J5P\³qW5P\ÞL³EP\P�ULµ
²(GI³�GLº¯ºZP"º¯Y�QE¼�HRUïHEJ5Pm²(GI³EHEY¯T\[�º¯GI³½ºZ»´W�YZ¹¶T\[�º¯H�²9YZ²�P"º¯Y¯K�P�QEHEGIÞLP"Q\NÈO�[�QEH�Y¯K�µ1GL¼¶Y¯º¯Y¯GI³�YC�"GIHEYZU�K´³�[�K9Q\S&HEJ�P
PV±<P"T\[5HEYZU�K0HEY¯¼uPn®IGI³�YZP"W�µ1³EU�¼�ý�¼zY¯K![5HRP¨HRUz²�³�U!TVP"QEQ d�� W�GIHEGzT\[5õ�P"QCHRU dLi QRP"TVU�K9W�Q¦HRUz²�³�U!TVP"QEQ d��
W9GIHEG�T\[5õ�P"QÐõ!»zGLW�W�Y¯K�Þ�Gnµ3P\°�²�³EU<TVP"QEQRUL³�Q¡Y¯KuòLP\»zºZU<T\GIHEYZU�K�Q"N4MqºZHEJ5U�[�Þ�JzHEJ�Y¯Q×PV±<GL¼u²(ºZPyY¯Q×TVP\³�HEGLY¯K�ºZ»
K�ULH�QET\YZP"K/HEYZß9TIS�Y¯H�W5U/P"Q�ºZP"GLW´U�K5PzHRU�õ�P"º�YZP\®LPuHEJ�GIH�UL²�HEY�¼zY��"GIHEYZU�K
ULµC³EP"QRU�[�³�TVP"Q�Y¯QnTV³½[�T\Y¯GLºÐY¯K´HEJ9Y¯Q
²9³EULõ9ºZP"¼gN
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^4YZÞ�[�³EP d N �  4GI³�GLº¯ºZP"º� ¡YZ²�P"º¯Y¯K5P¨MA³�T�J�Y¯HRP"TVHE[5³EP°) M b/��� G?,
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= J�Y¯Qq²9Y¯²�P"º�Y¯K5P�Y¯¼z²9ºZP"¼uP"K/HEGIHEYZU�K
GLº¯ºZU6°yQ¨HEJ5Pz[�QRP\³¨HRU�QEP\H�[5²´GgT\º¯[�QRHRP\³nULµCK5U<W5P"Q¨Y¯KàHRUg²9³EU f
TVP"Q�QEY¯K5Þ�ÞL³�U�[5²9Q¡HEJ�GIH¡GI³EPq[�QRP"WmY¯KzHEJ5PqW�Yüô�P\³EP"K/H×²9YZ²�P"º¯Y¯K�PCQEHEGIÞLP"Q\N = J�Y¯Q¡GLº¯ºZU6°yQ×HEJ5Pq[�QRP\³¡HRU,Y¯QEU�º¯GIHRP
°AJ5P\³EP�GLKà»0²(GI³EHEY¯T\[�º¯GI³qõ�ULHRHEºZP"K5P"T�ò�¼zG#»0PV±<Y�QRH\S�GLK�WïHEJ5P"K
¼uUL³EP,²�³EU<TVP"QEQEY¯K5Þm²�U#°kP\³nHRU�HEJ9GIH¨GI³�P"G
HRU·GLº�ºZP\®!Y�GIHRPmHEJ5P�õ�ULHRHEºZP"K5P"T�ò(N @ ®LP"K HEJ5U�[�Þ�J P\®LP\³E»�²(YZ²�P"º¯Y¯K5PzQRHEGIÞLP�W5U/P"Q�QRU�¼zP\HEJ�Y¯K5Þ´W�Yüô�P\³EP"K/H\S
P\®LP\³�»m¼zGLT½J�Y¯K5P¨Y¯QCQRHEY¯º¯º9³�[�K�K9Y¯K5Þ�GLK�PV±5GLTVH?TVUL²/»mULµ�HEJ5P¨QEGL¼uP¨õ9Y¯K9GI³E»LNÐ]AQEY�K5Þ�³�GLK�òzHRUuW�Y¯QRHEY¯K�Þ�[�Y¯QEJ
W9Yüô�P\³�P"KàHA²�³EU<TVP"QEQRP"QqY¯KgHEJ5P,³�[�KgHEJ�P\³EP,GI³�P�W�Yüô�P\³EP"K/HAGI³EP"GLQqULµÐHEJ5P,õ9Y¯K9GI³E»mHEJ9GIHqW5P"GLº&°yYZHEJ�W�Yüô�P\³ f
P"K/HnQRHEGIÞLP"QnY¯K�HEJ5P�²9YZ²�P"º¯Y¯K5P@)  ¡  � ��,ØN = J5P�³EP"QE[�º¯HEQyULµ£Gm³�[�KïGI³EP�G¶HRPV±<HE[�GLº�U�[5HR²9[�HqW5P\HEGLY�º¯Y¯K5ÞzHEJ�P
TVU�¼z²9[5HEGIHEYZU�K�S�QRP"K�W�S�GLK�W´³EP"TVP"Y¯®LPzHEY¯¼uP"Q�Y�K·W�Yüô�P\³EP"K/H�QRHEGIÞLP"Q\N D H�GLº�QRUg²�³EU<W�[�TVP"Q�GLKÈGLK�GLºZ»<QEY¯Q¨ULµ
°AJ5P\³EPnHEGI³EÞLP\HEQq¼zG"»�PV±5Y¯QRH\N

�&p�� ; ~¨�4���Bx�u ; ~�s��z�9� ·�yzs��b��}:|�98���(~Cx��°x�|(� s��b�b}�|�«��d��y��&�z�9�b}:|
]AK�µ3UL³EHE[9K�GIHRP"ºZ»LS<HEJ5P¨Þ�YZ®LP"KgY¯¼u²(ºZP"¼uP"K/HEGIHEYZU�K�ULµ�HEJ5PnT\º¯[5HRHRP\³?T\º�GLQEQEYZß9T\GIHEY¯U�KmTVU<W5PnY¯QCK5ULHC°¡P"º�º

W�U!T\[�¼zP"KàHRP"W�N = J5P\³�P,GI³EP,õ�ULHEJ
^&¤¨¢ = ¢yMqF7����GLK�W b ²�UL³EHEYZU�K9Q?ULµ×HEJ5PuTVU<W5PLS�GLK�W�HEJ5P3¬_õ�³�[�K/H�®
ULµ�HEJ5P�TVU<W5P�Y¯Q?Y�KmU�K�P�®LP\³E»�º¯GI³EÞLPnß9ºZPLN = J�Y¯QCQRP\³�YZU�[9QEºZ»¶J�GL¼z²�P\³½QCHEJ5PnPVô�UL³�HEQ¦HRUz³�[�KgGLK9WgGLK�GLºZ»&�\P
HEJ�P¨TVU<W5PLN b [�³E³EP"K/HEºZ»uHEJ5P¨TVU!W5PnW5U!P"QCK5ULHC³�[�KmU�K�HEJ5PnMA^ D_=Æ> P\HRP\³EULÞLP"K5U�[9Q b º¯[�QEHRP\³¡UL³?GIH¦¢?U�¼zP
X&GIõ9Q\SCHEJ5P\³EPïGI³EP�QRU�¼zP�¼zY¯K�UL³¶W5P\HEGLY¯º¯Q¶HRUÈ°kUL³Eò U�[5HmY�K:TVU�¼u²9Y¯º�Y¯K5Þ´GLK�W8º�Y¯K5ò<Y¯K5Þ
µ3UL³�GÈK5UL³½¼zGLº
T\º�[�QRHRP\³�ULµ¦°kUL³Eò<QRHEGIHEYZU�K�Q"N�^�[5³EHEJ�P\³�¼uUL³EPLSÐYZH,Y¯Q�K5ULH�²9GI³EHEY¯T\[9º¯GI³�ºZ»ïÞLP"GI³EP"W�HRU#°CGI³�W [�QRP¶U�K B<= MA 
³½GLW�GI³�W�GIHEGgQRP\HEQnY¯K
YZHEQnT\[�³E³EP"K/Hqµ1UL³�¼gS.Y¯H¨¼zP\³EP"ºZ»�³�P"GLW�QnG�QRP\HnULµkK![�¼�õ�P\³�Q¨GLK�WïHEJ5P"K´T\GLº¯T\[�º¯GIHRP"Q
W9Yüô�P\³�P"KàH�QRHEGIHEY�QRHEY¯T\GLºÐHR³�GLY¯HEQ�HEJ�GIH�HEJ�P¶QRP\H�²�UL³EHR³�G#»!Q"N = J5P\³�PzGI³EP¶¼zGLK/»´QR»!K/HEGLTVHEY¯TzGLK9W·QR»<¼zGLKàHEY�T
Y�QEQE[5P"QnHRUïõ�P¶GLW�W5³�P"QEQRP"W·U�KÈHEJ�Y¯Q�TVU!W5PmHRU�QEG#»·HEJ5P¶º¯P"GLQRH\SÐGLK�WÈYZH,¼zGIòLP"Q,G�TVU�J5P\³EP"K/H�W�Y¯QET\[�Q�QEYZU�K
GIõ�U�[5HqHEJ5P�GI²�²9º¯Y�T\GIHEYZU�K�Q ó Y¯KàHR³½Y¯T\GLT\YZP"QqW�YZ¹¶T\[�º¯H\N > U#°kP\®LP\³"S.HEJ5P�W�Y¯QET\[9QEQEYZU�K�Y¯QAK�P"TVP"QEQEGI³E»ïGLK�W�U�K�P
¼,[�QRH�QRHEGI³EH�QRU�¼uP\°yJ5P\³�PLN*M�W�Y¯QET\[9QEQEYZU�K ULµnHEJ5Pï¼zGIHEJ5P"¼zGIHEY�T\Qmõ�P"J�Y�K�W HEJ5P
¤>�\HE[5³Eò GLºZÞLUL³�YZHEJ9¼
Y�QnÞ�YZ®LP"K�S�µ3U�º�ºZU#°kP"W´õ!»
G�TVU!W�Pz°kGLº¯òïHEJ�³EU�[5Þ�J´µ1UL³�HEJ5P¶²9GI³�GLº¯ºZP"ºÐY�¼u²9ºZP"¼uP"K/HEGIHEYZU�K´ULµCHEJ5P�¤	�\HE[5³Eò
¼zP\HEJ5U!W�Y¯¼u²9ºZP"¼zP"KàHRP"W�õ!»�¢yU�¼uP�X&GIõ9Q�) ^ bCc ý�,ØN

�ep)��pMo 98|0�[�b��s:~¨�U��s��b�b}�|�s:|(t¸©Tx��b�I�]p = J5P�ß�³�QEHqHEJ9Y¯K5Þ�HEJ�GIH�Y¯QnW5U�K�PzY¯KïHEJ5Pm¤	�\HE[5³EòïTVU!W�P
Y�Q�HEJ5PÈY¯K�Y¯HEY¯GLº¯Y��"GIHEYZU�K�ULµuGLº¯º¨HEJ5P·²9³EU!TVP"Q�QRP"Q0GLK�W e P"QEQEGIÞLP' 4GLQEQEY¯K5Þ D K/HRP\³Eµ1GLTVP e   D U6®LP\³�J5P"GLW�N
D KÆHEJ�Y¯Q�QRULµ1Hh°CGI³EPÈGI³�T½J�YZHRP"TVHE[5³EPLSqHEJ5P\³EP´Y¯QmU�K5P´¼zGLQRHRP\³gHEGLQEò « GLº¯ºyULµ�HEJ5P
ULHEJ5P\³g²�³EU<TVP"QEQRUL³½Q�GI³�P
Q�Y¯¼u²9ºZ»�QEº¯G#®LP"QkHEJ�GIHkGLT\TVP\²9Hk°kUL³Eò¶GLK9W¶HEJ5P"Km³EP\HE[5³½K¶HEJ5PA²�³EU<TVP"QEQRP"W�W�GIHEG�°yJ5P"K�T\GLº¯ºZP"W�[5²�U�K�N = J5P
Q�º¯G"®LP"Q,U�K�ºZ»´µ�[�K�TVHEY¯U�K�W�[�³�Y¯K5Þ0HÝ°¡U
µ�[�K�TVHEYZU�K9Q\N¸��J5P"K�HEJ5P�¼¶GLQRHRP\³u²�³EU<TVP"QEQ�³EP"GLT�J5P"Q�U�K�PmULµ?HEJ�P
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µ�[�K�TVHEY¯U�K�Q\S�YZH�²9GLQEQRP"Q�W�GIHEG0HRUïQEº¯G"®LP"Q"N�Mqº¯ºÐULµCHEJ5Pm²�³EU<TVP"QEQRP"Q�HEJ�P"K´³�[�K·Y�K´²9GI³�GLº¯º¯P"º4HRU�TVU�¼u²9º¯P\HRP
HEJ�P�²�³EU<TVP"W�[5³�PLN ¤nK�TVP0HEJ5P�²�³EU<TVP"W�[5³EP�Y�Q¶W5U�K5PLSCHEJ5Pï¼zGLQRHRP\³�²�³EU<TVP"QEQ�TVU�º¯ºZP"TVHEQmHEJ5P�W�GIHEG<S?GLK9W
²9³EULÞL³EP"QEQEY¯U�K�TVU�K/HEY¯K![5P"QAY�K�G�QRP\³�Y¯GLº&¼zGLK�K5P\³qU�KïHEJ5P�¼zGLQRHRP\³"N¨Myµ1HRP\³¨HEJ5P e   D Y¯K�YZHEY�GLº¯Y��"GIHEYZU�K�S5HEJ�P
¼¶GLQRHRP\³?³EP"GLW�Q¦QEU�¼uP�Y¯K�Y¯HEY¯GLº¯Y��"GIHEYZU�KmW�GIHEGuµ1³EU�¼ G�ß9ºZPnQR²�P"T\YZß9P"WmU�K�HEJ�P�TVU�¼z¼zGLK�W0º�Y¯K5PLS!UL³?µ3³�U�¼ G
W�P\µ1GL[�º¯HqY¯K9YZHEY¯GLº¯Y��"GIHEY¯U�Kgß9ºZPLS��1U��\HE[5³Eò�N Y¯K�Y¯H8�½N = J5P�Y¯K�YZHEY¯GLº�W�GIHEGgY¯QqGLº¯QRU�³EP"GLW
Y¯KïGLQnQR²�P"T\YZß�P"WïY¯K�HEJ�P
Y�K�YZHEY¯GIHEYZU�K�ß9º¯PP) ^ bCc ý�,ØN

�ep)��pC� ©]x�u9�bs:~�ª/u�}
y9x9�8�8�[|e�w©(� s
�ex�p = J5P�ß�³�QRHA³EP"GLº�²9³EU!TVP"Q�QEY¯K5ÞmHEJ�GIHAHEJ�P,¼zGLQEHRP\³q²9³EU!TVP"Q�Q
TVU�¼z²9ºZP\HRP"QnY¯QqHEJ5PzT\GLº¯T\[9º¯GIHEYZU�KïULµ¡QEGL¼z²9ºZP�QRHEGIHEY¯QRHEY¯T\Q¨U�K
HEJ�P�W9GIHEGgQRP\H\N = J�P"QRPuQRHEGIHEY¯QRHEY¯T\QnGI³�P,HEJ�P
¼zP"GLK�S.®IGI³�Y¯GLK�TVPLS.GLK�W´TVUL³�³EP"º¯GIHEYZU�K´TVU!P\¹¶T\YZP"K/H\N > U6°¡P\®LP\³"S�U�K5Pz¼,[�QRH¨òLP\P\²ÈY¯K´¼¶Y¯K�W�HEJ�GIH�YZµ£HEJ9Y¯Q
Y�QqTVU�¼z²9ºZPV±�W�GIHEG�HEJ�GIHnHEJ�P\³EPuY¯Qyõ�ULHEJ
G�³EP"GLºÐGLK�W
Y¯¼zGIÞ�Y�K�GI³E»g²�UL³EHEYZU�KïULµ×HEJ5P�®IGLº¯[5PLN = J�P\³EP\µ3UL³�PLS
HEJ�P\³EPmGI³EPmHh°kUï¼zP"GLK�Q\S�Hh°kU�®IGI³�Y¯GLK�TVP"Q"S4GLK9W·U�K5P�TVUL³E³EP"º¯GIHEYZU�K�TVU/P\¹mT\YZP"KàH\N D µCHEJ5P\³EP�Y¯QnU�K�º¯»ïU�K�P
Q�Y¯K5Þ�ºZPzTVU�º¯[9¼zK·ULµ?K![�¼�õ�P\³½Q\S&GLQ,Y¯Q�HEJ�PmT\GLQRP�°yYZHEJ´HEJ�PmT\[5³E³�P"KàH,TVU�K5ß�Þ�[5³�GIHEY¯U�K�S�Y¯H�GI²�²�P"GI³�Q�HEJ9GIH
HEJ�P�K![�¼�õ�P\³�QAGI³EP�TVU�K�QEY¯W5P\³�P"W�GLQA³EP"GLºÌS�GLK�W0HEJ5P,Y¯¼zGIÞ�Y¯K9GI³E»�²�UL³�HEYZU�K�Y¯QAW�Y¯QR³�P\Þ�GI³�W5P"W�N?^5³�U�¼ J�P\³EP
HEJ�P\³EPgGI³EPgHh°kU´UL²�HEYZU�K�Q
�m[�QRP�HEJ5PgQEGL¼zP0Y¯K5²9[5H,QRP\Huµ1UL³,HEJ�Pg³�G"° W�GIHEG´QEP\H\S£UL³u³EP"GLW Y¯K'GLK5ULHEJ5P\³
³½G"° W�GIHEG�QEP\H\N b [5³�³EP"KàHEº¯»LS&HEJ5P�TVU<W5PmQEY�¼u²9ºZ»
[�QRP"Q�HEJ5PmQ�GL¼uP�QEP\H�µ1UL³�õ�ULHEJ'W�GIHEGïQRP\HEQ\NïOà[�QRH�GLQ
µ1UL³?HEJ5P�Y¯K5²9[5HCW�GIHEG<S(HEJ5P�QEGL¼u²(ºZPnQRHEGIHEY¯QRHEY¯T\Qyµ3UL³yHEJ5Pn³�G"°¬W�GIHEGzQRP\HAGI³EP�T\GLº¯T\[�º�GIHRP"W�GLQ¦°kP"º¯ºÌN×FAPV±!H\S
HEJ�Pq¼zGLQEHRP\³k²9³EU!TVP"Q�Q¡G#®LP\³�GIÞLP"Q¦HEJ5P¨Y¯K5²9[�H×GLK�W¶³½G"° W�GIHEG,QRP\HkGLT\TVUL³½W�Y¯K5Þ,HRU,Y�K�YZHEY¯GLº¯YC�"GIHEYZU�KuUL²�HEYZU�K9Q\N
¤nK5PAULµ&HEJ5³EP\P¨UL²�HEYZU�K9QkY�QkT½J5U�QRP"K��¡K5UuG"®LP\³�GIÞLPLS�QE[5õ�HR³�GLTVHC¼uP"GLK�S5UL³¦HÝ°¡Uu²([�º¯QRPLN = J5PnGLTVHEYZU�K�QCHEJ9GIH
GI³�P�GLT\TVU�¼z²9º¯Y¯QEJ�P"W�GI³EPgá![�YZHRP�QEY¯¼u²9º¯PLN D K'HEJ5P�Q�[5õ�HR³�GLTVHu¼uP"GLK'²�³EU<TVP"W�[5³�PLSÐHEJ5Pm²9³EP"W5P\HRP\³�¼zY�K5P"W
¼zP"GLK�Y¯QmQE[5õ�HR³½GLTVHRP"W8µ1³EU�¼ P\®LP\³E»8W�GIHEG�P"ºZP"¼uP"K/H\N D µ¨HEJ5P�HÝ°¡U'²9[�º�QRP0UL²�HEYZU�KÆY¯QmT�J5U�QRP"K.S?P\®LP\³E»
P"º¯P"¼uP"KàH¦Y¯QkW5P"TV³EP"GLQEP"W�õ/»mHEJ5PqGL¼zU�[�KàHCULµ&HEJ5PqK�PV±!HCP"ºZP"¼uP"K/H¦Y¯KmHEJ5PnQRP\³�YZP"Q\N£¤¨K9TVPqHEJ9Y¯QR¬RG#®LP\³�GIÞLP
®
Y�Q�GLT\TVU�¼u²(º¯Y¯QEJ5P"W.S&HEJ5P�QEGL¼u²(ºZP¶QRHEGIHEY¯QEHEY¯T\Q�GI³EP�GIÞ�GLY�K'T\GLº�T\[�º¯GIHRP"W�µ3UL³,HEJ5P�QRP\HEQ\N
FyU6° HEJ�P�GLTVHE[�GLº
¤>�\HE[5³Eò�¼uP\HEJ5U<W0Y¯Q¦[�QRP"W0HRU¶W5P\HRP\³�¼zY�K5P¨HEJ5P�W�Y¯QEHR³�YZõ9[5HEY¯U�K¶Y¯W5P"K/HEYZß9T\GIHEY¯U�K2) ^ bCc ý�,ØN

�ep)��pd� ���
�b�fuz¤w¥*x��[{f}
t?p = J�Y¯Q�²�³EU<TVP"W�[5³EP�Y¯Q�HEJ5PgJ5P"GI³EH�ULµyHEJ5PgT\º¯[�HRHRP\³zT\º¯GLQEQEYZß(T\GIHEYZU�K
QE»!QRHRP"¼0N D HuGLº¯ºZU6°yQ,HEJ5P�W�P\HRP\³�¼zY¯K�GIHEY¯U�KÈULµyGï²�³�ULõ9GIõ9Y¯º¯Y¯Hh»´W5P"K�QEY¯Hh»´µ�[�K�TVHEYZU�K�µ3UL³zGïW�GIHEG
QRP\H\S£GLQ
°kP"º¯º�GLQAGuÞLU/U<W�K5P"Q�QCULµ�ß9H?¼uP\HR³�Y¯T¨µ1UL³?HEJ�GIHyQEP\H\N D K9YZHEY¯GLº¯ºZ»LS<HEJ5P�¼¶GLY¯K�¤	�\HE[5³Eò�¼uP\HEJ5U<W0W5U!P"Q?QRU�¼zP
Y�K�YZHEY¯GLº¯YC�"GIHEYZU�K TVU�K�TVP\³�K�Y¯K�Þ´HEJ5P�QRHEGLK�W9GI³�W8K5UL³½¼zGLº?W�Y¯QEHR³�YZõ9[5HEY¯U�K�S×GLK�W HEJ5P�K/[�¼�õ�P\³zULµnQEGL¼u²9º¯P"Q\N
= J5Pyß�³½QRH×HEJ�Y¯K�Þ�HEJ�GIHCY¯Q£T\GLº�ºZP"WmY�KzHEJ5P¨¼zGLY¯K�¤	�\HE[5³Eòz¼uP\HEJ�U!W�Y¯Q×HEJ�P e
B<= MA¢Æ²�³EU<TVP"W�[5³�PLNT) ^ bCc ý�,
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= J�Y¯Q×ß�³�QRH×HEJ9Y¯K5ÞnHEJ�GIHkY¯Q£W5U�K�PyY¯KzHEJ�P?²9GI³ ¼zQRHEGI³¡²�³EU<TVP"W�[5³EP?Y¯Q£HEJ5PAW�P"TVU�¼u²�U�QEYZHEYZU�KuULµ.TVU�¼ f
²([5HEGIHEYZU�KgW5U�K5P¨õ!»¶P"GLT½JgULµ&HEJ�Pq²9³EU!TVP"Q�QRP"Q\N @ GLT½Jg²�³EU<TVP"QEQ¦T\GLº¯º�QCÞLP"K ¼�» ³EP\²�N D K�HEJ�Y¯Qk²�³�U!TVP"W�[�³EPLS
HEJ�PCK![�¼�õ�P\³&ULµ(³EP\²9º¯Y¯T\GIHEY¯U�K�Q&Y�Q�W9YZ®!Y�W5P"W�õ!»�HEJ5P¦K![�¼�õ�P\³�ULµ9²9³EU!TVP"Q�QRP"Q\N = J5P¦TVP"Y¯º¯Y¯K�ÞyULµ9HEJ9Y¯Q4GLK�QR°kP\³
Y�Q¦HEJ5P�K![�¼�õ�P\³yULµ�³�P\²9º¯Y¯T\GIHEYZU�K9QCHEJ�GIHA¼,[�QRH?õ�Pn²�P\³Eµ1UL³�¼uP"W�õ!»�P"GLT�J�²�³EU<TVP"QEQ\N @ GLT�J�²�³EU<TVP"QEQ?HEJ�P"K
TV³�P"GIHRP"Q�G0W9Y¯QRHR³�YZõ([5HEYZU�K�HEJ�GIH�TVU�K5µ1UL³�¼zQnHRU�HEJ5P¶QR²�P"T\YZß�P"W´Y�K5²9[5H¨W�Y¯QRHR³½YZõ9[5HEYZU�K.N = J9Y¯Q¨QRP\H�Y¯QnHEJ�P"K
QEUL³EHRP"W�N @ GLT½J P"ºZP"¼uP"K/H,Y¯Q,GLW�W5P"W Y¯K/HRU
G�TVU�º¯º¯P"TVHEY¯K5Þ
GI³E³�G"»LN·FAPV±<H\S£G�²9³EU!TVP"W9[5³EPmY�Q,T\GLº�ºZP"WÈHEJ9GIH
QEP\HEQ�P"GLT½J P"ºZP"¼uP"K/H,Y�K·HEJ5P�W�GIHEGïQRP\H,GI³�³�G"»·HRU´YZHEQ,W�Y¯QEHEGLK�TVPmY¯K�QRHEGLK�W�GI³½W�W5P\®<Y¯GIHEYZU�K�G"°CG"»'µ3³�U�¼
HEJ�Pz¼uP"GLK�N = J�P"QRPzGI³EP¶GLº¯QEU0GLW�W5P"W´HRU�G�W�Yüô�P\³EP"KàH�TVU�º�ºZP"TVHEYZU�K·GI³E³½G"»LN = J9Y¯Q¨²�³EU<TVP"QEQ�Y¯Q¨³�P\²�P"GIHRP"W
HEJ�PqK![�¼�õ�P\³CULµ.³�P\²9º¯Y¯T\GIHEYZU�KmHEY¯¼uP"Q"N = J5PAP"K9Wm³�P"QE[�ºZHkY¯QkHh°kU�GI³�³�G"»<Q\N = J�PAß�³½QRH¡TVU�K/HEGLY¯K�QCHEJ5PnQE[9¼zQ
ULµ¦GLº¯º4HEJ�P¶QRUL³EHRP"WÈP"ºZP"¼uP"K/HEQ\S&HEJ�Pzß�³�QRH¨P"ºZP"¼zP"KàH�°¡U�[�º�W
õ�PuHEJ�P¶K/[9¼�õ�P\³nULµC³EP\²9º¯Y�T\GIHEYZU�K´QE¼zGLº¯º¯P"QRH
P"º¯P"¼uP"KàHEQCQE[9¼z¼uP"W�S<GLK�WmHEJ5PqQEP"TVU�K�W�TVU�KàHEGLY¯K9Q¡HEJ�PqQE[9¼�ULµ.HEJ�PqQRUL³�HRP"W�W9Y¯QRHEGLK�TVP"Qkµ1³EU�¼�HEJ�Pq¼uP"GLK
Y�K�QRHEGLK�W9GI³�W�W�P\®!Y¯GIHEY¯U�K�Q\N¨¤nK�TVP,GLº�º�ULµ×HEJ�P�²�³�U!TVP"QEQEP"QAJ�G#®LPuTVU�¼u²9ºZP\HRP"Wï²�³EU<TVP"QEQEY�K5Þ¶HEJ5P"Y¯³A²9GI³�HEY¯T f
[9º¯GI³y²9GI³�HEYZHEYZU�KgULµ×W�GIHEG<S�GLº¯º.ULµ×HEJ5P�º¯U!T\GLº&QE[�¼z¼zGIHEY¯U�K�QyGI³EP�²9GLQEQRP"W�õ9GLTEò�HEJ5P�¼zGLQEHRP\³¨TVU�K/HR³EU�º¯º�Y¯K5Þ
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Y�K�^&¤n¢ = ¢yMqF�N = J5P\³�P�GI³EP�¼zGLK/»�QETVUL²(Y¯K5Þ�Y�QEQE[5P"Q�°yYZHEJ�HEJ5PgTVU!W�P�QRHÝ»!º¯P�[9QRP"W « YZH�Y¯Q�PV±!HR³�P"¼uP"ºZ»
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W9YZ¹¶T\[�ºZH�HRUïµ1U�º¯ºZU6°�HEJ�P�¼¶GLKà» ¬_ÞLU´HRU?®
QRHEGIHRP"¼zP"KàHEQ\SkGLQ�°¡P"º�º¡GLQ,°yJ5P\³�PmHEJ5P\»È³EP\HE[5³�K�HRU
U�K�HEJ�P
³½[�K�HEY¯¼uP�QRHEGLT�ò(N = J�Y¯QCTVU<W5P�°CGLQ?GLº¯QRUu°?³½YZHRHRP"K�µ3UL³A^&¤¨¢ = ¢yMqF¬°yYZHEJ�PV±<HRP"K�QEYZU�K�Q"N = J5P�TVU�¼u²9Y�ºZP\³
HEJ9GIH,PV±5Y¯QRHEQ,U�K HEJ5PgMq^ D­= > P\HRP\³EULÞLP"K5P\U�[�Q b º¯[�QRHRP\³�W5U!P"Q�K5ULHuQE[5²�²�UL³EH�PV±!HRP"K�Q�YZU�K�Q\N = J9Y¯Q�GLº�QRU
TVU�¼z²9º¯Y¯T\GIHRP"Q?G¶TVU�J5P\³EP"K/HyGLK�GLºZ»<QEY¯Q¦GLK�W0P\®�GLº¯[9GIHEYZU�KgULµ4HEJ5P�TVU<W5P�) ^ bCc ý�,ØN

@ ô�UL³EHEQnGIHn¢?U�¼uPuGI³EPuT\[5³�³EP"KàHEº¯»0²�³EU<W�[�T\Y¯K�Þ¶G�K5U�K f PV±<HRP"K�W5P"Wï®LP\³�QEYZU�KïULµ¡HEJ5Pu^&¤¨¢ = ¢yMqF
TVU<W5PLN = J�Y¯QATVU!W�P,Y¯Qq[�QEGIõ(ºZP�°yY¯HEJ�HEJ5P,Þe���mK5U�K f PV±<HRP"K�W5P"W
^&¤¨¢ = ¢AMAF�TVU�¼u²9Y¯ºZP\³qHEJ�GIHqPV±<Y�QRHEQqU�K
¼¶GLKà» X�Y�K/[<± T\º¯[�QEHRP\³�Q¸) O�ª � ��,ØN b [�³E³EP"K/HuPVô�UL³EHEQ�J�G#®LP�²�³�U!W�[9TVP"W G·®LP\³�QEY¯U�K:ULµ¨HEJ5P�TVU<W5P�HEJ9GIH
TVU�¼z²9Y¯ºZP"QAU�KïHEJ5P,T\º�[�QRHRP\³"S�J5U#°kP\®LP\³�YZHqW5U!P"QqK�ULHq²9³EU!W9[�TVP�TVUL³E³EP"TVHn³�P"QE[�ºZHEQ\S�P"QR²�P"T\Y¯GLº¯º¯»�°AJ5P"K�³½[�K
Y�K�²9GI³½GLº¯ºZP"ºÌNyMqº¯QRU5S�HEJ�Y�QATVU<W5P�W5U/P"Q¨TVU�¼u²(Y¯ºZP�U�KïHEJ5P�T\º¯[�QEHRP\³AULµ×°kUL³Eò<QRHEGIHEYZU�K�Q"S���QEP\P�MA²�²�P"K�W�YZ± @
µ1UL³¨TVU�¼u²9ºZP\HRP�J�GI³�W5°CGI³EP�QR²�P"T\YZß9T\GIHEYZU�K9Q8�½N > U#°kP\®LP\³"S�YZHqW5U/P"QqK5ULHq²�P\³Eµ3UL³½¼ ²�³EUL²�P\³�º¯»�GLK9W�YZHAµ1GLY�º¯Q
HRU�TVU�¼u²9ºZP\HRPLN D H�TV³�GLQ�J5P"Q�W�[5³½Y¯K5ÞgGLK e   D ³EP"W�[�TVPLS&P\®LP"K·HEJ5U�[5Þ�J·HEJ5P\³EP¶Y¯QnK�U�GI²�²9GI³EP"K/Hn³EP"GLQRU�K
°AJà»�HEJ5P\³EPzQEJ5U�[9º¯Wïõ�PzG�²9³EULõ9ºZP"¼ Y¯K
HEJ�GIH�º¯U!T\GIHEYZU�K.N = J5P"QRPzGI³EPzGLº¯º4²9³EULõ9ºZP"¼zQqHEJ�GIHn°kP\³EP¶W�P"GLºZH
°AYZHEJgW�[5³�Y�K5Þ�HEJ9Y¯QC³EP"QRP"GI³�T½J0PVô�UL³EH\N

D K¶UL³�W5P\³kHRU�²�³�U!W�[9TVPyG�¼uUL³�Py³EULõ9[9QRH£GLK�WmPVô�P"TVHEY¯®LPqQRU�º�[5HEYZU�KzHRU�HEJ5P b º¯[5HRHRP\³ b º¯GLQEQEYZß(T\GIHEYZU�K
²9³EULõ9ºZP"¼gS!GLQ£°kP"º¯º�GLQ¡GLT½J�YZP\®LPnG,¼uUL³EPAQEP"GL¼zºZP"QEQkY¯K/HRP\ÞL³�GIHEYZU�K�°yYZHEJmT\[5³E³EP"K/H B<= Mq �²9³EU!TVP"W9[5³EPLSàHEJ�P
T\[�³E³EP"K/H,Y¯¼z²9ºZP"¼uP"K/HEGIHEYZU�K·ULµ b º¯[5HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�KÈ°kGLQ�²�UL³EHRP"W�HRU�HEJ�P b º¯GLK5Þ�[9GIÞLPLN § [5³½Y¯K5Þ
HEJ9Y¯Q?²�UL³EH\S(P"GLT�JïULµÐ²�³EU<TVP"W�[5³EP"QyY¯K0HEJ5P�UL³�YZÞ�Y¯K9GLº b º¯[5HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�K0TVU<W5P�°¡P\³EP,P\®IGLº¯[�GIHRP"W�HRU
P"K9QE[5³EPzHEJ9GIH�P"GLT�J Y¯Q�K5P\P"W5P"W'Y¯K´HEJ5Pmß9K�GLº¡Y¯¼u²9ºZP"¼zP"KàHEGIHEYZU�K.S&GLQ�°¡P"º¯º¡GLQ�°AJ5P\HEJ5P\³�P"GLT½J'²�UL³�HEYZU�K
J9GLQ�õ�P\P"K Y�¼u²9ºZP"¼uP"K/HRP"W Y¯K'HEJ5Pg¼uU�QRHuP\¹¶T\Y¯P"KàHz¼zGLK9K5P\³u²�U�QEQEYZõ9º¯PLN·]y²�U�K G
T\ºZU�QRP0ºZU!ULò�GIHuHEJ�P
T\[�³E³EP"K/HAY¯¼u²(ºZP"¼uP"K/HEGIHEYZU�KgULµ×HEJ5P,TVU!W�P�HEJ5P\³EP�GI³EP,QRP\®LP\³�GLº�YZHRP"¼zQAHEJ�GIHAU�K�P�K5ULHEY¯TVP"Q"N = J5P,T\[5³E³EP"K/H
Y�¼u²9ºZP"¼uP"K/HEGIHEYZU�KuY¯Q4P"K/HEYZ³EP"º¯»,Y¯K�P\¹¶T\YZP"K/H\S�YZH×W5U!P"Q×Gn®IGLQRH£GL¼uU�[�K/H×ULµ�TVU�¼u²9[5HEGIHEY¯U�KuHEJ�GIH£Y¯Q(ÿE[�QRH×K�ULH
K�P\P"W5P"W�µ1UL³&W�Y�QRHR³�YZõ9[�HEYZU�K¨Y¯W5P"K/HEYZß9T\GIHEYZU�K�SIGLK�W�HEJ5P×P"K/HEYZ³EP£²9³EU�QR²�P"TVH.ULµ5³�[�K9K�Y¯K5ÞCHEJ5P£TVU<W5PkY¯Kn²9GI³�GLº�ºZP"º
õ�P"TVU�¼uP"Qq¼uU!ULH\NyMÜ²�³EUL²�P\³yY�¼u²9ºZP"¼uP"K/HEGIHEYZU�K�ULµÐHEJ�Y¯Q?HRP"T½J�K5U�ºZULÞL»�¼zG"»gõ�P�GLT\TVU�¼u²(º¯Y¯QEJ5P"W�HEJ�GIHAY�Q
QEUgP\¹¶T\YZP"K/H�HEJ�GIH�HEJ5P\³�PzY¯QnK5U0K5P\P"W´HRU�²9GI³�GLº¯ºZP"º�Y��\P�HEJ�P¶GLTVHE[�GLº×Y¯W�P"KàHEYZß(T\GIHEYZU�K
ULµkG�W�Y¯QRHR³�Y¯õ9[5HEYZU�K�N
> U#°kP\®LP\³"S�Þ�Y¯®LP"K�HEJ�PkK![�¼�õ�P\³&ULµ9Y¯W5P"K/HEYZß9T\GIHEY¯U�K�Q.HEJ�GIH4¼,[�QRH�õ�Pk¼zGLW5PLSLGLQ�°¡P"º�º/GLQ�HEJ5PCY¯K�W5P\²�P"K�W�P"KàH
K9GIHE[5³EPïULµ�HEJ5U�QRP´Y¯W5P"K/HEYZß9T\GIHEY¯U�K�Q\S?YZH�¼zG"»�õ�P�²�³�ULß�HEGIõ9ºZP�HRU'PV±<P"T\[5HRP·¼zGLK/»8Y¯W�P"KàHEYZß(T\GIHEYZU�K�Q�Y¯K
²(GI³�GLº¯ºZP"ºÌN

= J5PkK5P\°�²�UL³EH�ULµ�HEJ5P b º¯[5HRHRP\³ b º¯GLQEQEY¯ß9T\GIHEYZU�K�TVU<W5PCY¯Q�¼,[�T�J�QEº�Y¯¼z¼uP\³�GLK9W�P\¹¶T\YZP"K/H�HEJ�GLK�HEJ�P
UL³½YZÞ�Y¯K�GLº.Y�¼u²9ºZP"¼uP"K/HEGIHEYZU�K�N = J9Y¯QyY¯¼z²9ºZP"¼uP"K/HEGIHEYZU�K0QRHEGI³�HEQAõ!»0TV³EP"GIHEY¯K�ÞmQRP\HAULµ£W�Y¯QRHR³½YZõ9[5HEYZU�K9Q¡HEJ9GIH
GI³�P�[�QRP"W�µ3UL³qQRHEGIHEY¯QRHEY�T\GLº&GLK�GLº¯»!QEY�Q?º¯GIHRP\³"N = J9Y¯Q?Y¯Q?W�U�K5P�HEJ5³�U�[5Þ�J0HEJ5P,[�QRP�ULµÐHEJ�P e
B<= Mq¢©²�³EU<TVP f
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W9[5³EPLN D HÐY¯QÐK5ULHÐGLK/»,W9Yüô�P\³�P"KàH4HEJ�GLK�HEJ5P¦UL³½YZÞ�Y¯K�GLº!Y¯¼u²9º¯P"¼uP"KàHEGIHEY¯U�K,Y�K,^�¤¨¢ = ¢yMqFÚ) ] B4� �I,ØSàPV±<TVP\²�H
HEJ�P\³EPkY�Q&K5Uq²9GI³�GLº�ºZP"º/TVU�¼z²9[5HEGIHEYZU�K,°yJ�GIHEQEU/P\®LP\³"N = J�P"QRPkW9Y¯QRHR³�YZõ([5HEYZU�K�Q�GI³EP¦TV³EP"GIHRP"W.SàQE[�¼z¼zP"W�S�GLK9W
G#®LP\³�GIÞLP"W
õ�P\µ3UL³�P�GLKà»�GLK�GLºZ»<QEY¯Q¦ULµÐHEJ5P,[�K5ò<K5U#°AK�W�Y¯QEHR³�YZõ9[5HEY¯U�K�Y�QyGLT\TVU�¼u²9º�Y¯QEJ5P"W�N = J�P�³EP"QE[9ºZHEQ¦ULµ
HEJ9Y¯Q e
B<= MA¢ ³½[�K�HEJ5P"K�QRP\³�®LPkGLQ�HEJ5PCY¯K5²9[�H.µ3UL³ÐG b ¤ @ ^�^�T\GLº¯ºÌN4MAK,GI³E³�G#»�ULµ9TVU!P\¹¶T\YZP"K/HÐQRHEGIHEY¯QRHEY�T\Q
Y�Q�TV³EP"GIHRP"W µ1³EU�¼xHEJ5P�PV±!²�P"TVHRP"W ®IGLº¯[5PmW9Y¯QRHR³�YZõ([5HEYZU�K
HEJ�GIH�°CGLQ,TV³�P"GIHRP"W °yYZHEJ�HEJ5P e
B<= MA¢ T\GLº�ºÌN
= J5P"QRPyQRHEGIHEY�QRHEY¯T\Q×GI³EPAHEJ5P"Kz[�QEP"Wuµ3UL³¡P\®LP\³E»zQE[5õ(QRP"á/[�P"KàH×Y¯W�P"KàHEYZß(T\GIHEYZU�KuULµ�[�K5ò<K5U#°AK�Q\N = J5P\³EPyY¯Q£K5U
K�P\P"W0HRU¶³�P"TV³EP"GIHRP�HEJ�P e
B<= Mq¢¬T\GLº¯ºÌN = J�Y¯Q¦³�P"QE[�ºZHEQ?Y�KgPV±!HRP"K9QEYZ®LP�HEY�¼uP�QEG#®!Y�K5Þz°yJ5P"K�TVU�K�QEY¯W5P\³½Y¯K5Þ
HEJ�PzGI²�²9º¯Y¯T\GIHEY¯U�K
ULµ¡HEJ5P b º¯[5HRHRP\³ b º�GLQEQEYZß9T\GIHEY¯U�K´TVU!W5PzY�K
³EP"GLºÐHEY¯¼uPLN = J5PuULHEJ5P\³ @¡@��  £]A¥ GLK9W
§qDEB!D_§ T\GLº�º¯QnHEJ�GIH�°kP\³EP¶Y�K
HEJ5PzUL³�YZÞ�Y�K�GLº4GI³EP¶GLº¯QRU0[9QRP"ºZP"QEQ�Y�K
HEJ5P¶K5P\°vY¯¼z²9ºZP"¼uP"K/HEGIHEYZU�K�N = J�P\³EP
Y�QuK5U·K5P\P"W µ1UL³zHEJ5P"¼gS¡õ�P"T\GL[�QRPgHEJ5P0P"K9W ÞLU�GLºyY¯QuQEY�¼u²9ºZ»ÈG
³½GLK5ò�UL³½W5P\³�Y¯K5ÞïULµ¨²�U�QEQEYZõ9º¯PmQRU�[5³½TVP
W9Y¯QRHR³�YZõ([5HEYZU�K�Q

�ÆJ�P"K�TVU�K�QEY�W5P\³�Y¯K5Þ�HEJ5P�²�U�QEQEYZõ9º¯PAUL²�HEY�¼zY��"GIHEYZU�K�Q"S�HEJ5P,¤	�\HE[�³Eòg¼uP\HEJ5U<W0QEY¯¼u²(ºZ»¶õ�P"TVU�¼uP"QAG
QEP"GI³�T�JuHRU�QRP\P?J5U#°8µ1GI³£G#°kG#»uHEJ5P?QRHEGIHEY¯QEHEY¯T\Q4ULµ(HEJ�P?[�K5ò<K5U#°yKuW9Y¯QRHR³�YZõ([5HEYZU�K�GI³�P¦µ3³EU�¼vHEJ5P?QRHEGIHEY¯QRHEY�T\Q
ULµkG�ò!K5U6°yK
W�Y¯QRHR³½YZõ9[5HEYZU�K.N = J5P"QEP,ò<K5U6°yKï®�GLº¯[�P"QqGI³�P�W�P\HRP\³�¼zY¯K5P"W�µ1³EU�¼ G�HEGIõ9ºZP�ºZU/ULò<[5².N B Y�K�TVP
HEJ�P\³EP,GI³�P d �¶ò<K5U#°yK
W�Y�QRHR³�YZõ9[�HEYZU�K�Q\S�º¯Y�QRHRP"W�Y¯KïMA²�²�P"K�W�Yü±gM�S�HEJ�GIHnGI³EP�QRP"GI³�T½J5P"W�S�P\®LP\³E»�P"ºZP"¼uP"K/H
Y�K
HEJ5Pz[�K5ò<K5U#°AK´¼�[�QEHnõ�P�PV±5GL¼zY¯K5P"W d ��HEY¯¼uP"Q\N = J�Pz[�K5ò<K5U#°yK9QqGI³�Pz³�GLK5òLP"W·GLT\TVUL³½W�Y¯K5ÞgHRU�Y¯HEQ
ß9HEK5P"QEQ\N = J�Y�Q¡Y¯W�P"KàHEYZß(T\GIHEYZU�K¶²(J�GLQRPnJ�GLQCG�TVU�¼u²9ºZPV±5YZHh»¶ULµ d �IË
°yJ5P\³EP	Ë
Y¯QkHEJ5PnQEGL¼u²9ºZPqQEY��\PLN = J9Y¯Q
²9³EU!TVP"Q�QmY¯Q¶³EP\²�P"GIHRP"W8µ1UL³�µ3U�º¯º¯U#°yY¯K�ÞÈ[�K5ò<K5U#°AK�Q\N = J5P\³EPïY¯Q¶K�U'K5P\P"W8HRU�³�P"T\GLº¯T\[�º¯GIHRPïHEJ5P"QRU�[5³½TVP
QEHEGIHEY¯QRHEY¯T\Q\S5°AJ�Y¯T�J0³EP"QE[�ºZHEQ¦Y�KgGzQR²�P\P"W�[5²�ULµÐ¼zGLK/»mUL³�W�P\³�Q¦ULµ4¼zGIÞ�K�YZHE[�W�PLN

�&p-Ù £	s?y�¤���uh}:�f|(t5©-�f�=�@s:u9�
D KïTVU�K�T\º¯[9QEYZU�K�S(HEJ�Y¯QyT½J�GI²�HRP\³�Y¯QyHEJ5P,õ9GLTEò!ÞL³EU�[�K�Wïõ�P"J�Y¯K9W�HEJ5P�²9³EULõ9ºZP"¼gNA^5UL³EHE[�K�GIHRP"º¯»LS�HEJ�P

B5= Mq :HRP"T½J�K5U�ºZULÞL»�J9GLQ¦õ�P\P"K0³�YZÞLUL³�U�[�QEºZ»mPV±<GL¼zY�K5P"W0Y¯Kg²(GLQRH?³EP"QRP"GI³½T�J�N = J5P\³EP�Y�Q?¼�[9T�J�Y�K5µ3UL³½¼zG f
HEY¯U�KgHRUmQRP\³�®LP�GLQyGuµ1U�[�K�W9GIHEYZU�Kgµ1UL³y²�³EP"QEP"KàH?GLK�W�µ1[�HE[5³EP¨³EP"QRP"GI³�T½J�N > U6°¡P\®LP\³"S�HEJ5P�W9YZ³EP"TVHEYZU�KgHEJ9GIH
°CGLQ,T�J5U�QRP"K�µ1UL³�HEJ�Y�Q�³EP"QRP"GI³½T�J'Y¯Q�K5P\°�HRP\³E³�GLY¯KÈP"KàHEY¯³EP"ºZ»LN = J5P b º¯[5HRHRP\³ b º¯GLQEQEY¯ß9T\GIHEYZU�K·W5U!P"Q�K�ULH
J9G"®LP�QE[�T�J�GmQEU�º¯Y¯Wgõ9GLT�ò/ÞL³�U�[�K�W�S�J5U#°kP\®LP\³"S�HEJ5P\³EP�Y�Q?P"K5U�[5Þ�JïY¯K5µ1UL³�¼zGIHEY¯U�KgU�K�HEJ�P�HRUL²9Y¯T�HRU�QRP\³�®LP
GLQ,G0õ(GLQRP"º¯Y¯K5Pz¼zU!W5P"ºØN�MqT\TVUL³�W�Y¯K�Þ�HRU�º�YZHRP\³�GIHE[5³EP¶³EP\®!Y¯P\°yQ\S�HEJ�P�¤	�\HE[5³�ò
¼zP\HEJ5U!W.S b º�[5HRHRP\³ b º�GLQ f
Q�YZß9T\GIHEYZU�K�S&J�GLQ�K5P\®LP\³�õ�P\P"K´[9QRP"W´HRU�W5P\HRP\³½¼zY¯K5P�HEJ5Pz²9³EP"QRP"K�TVPuUL³,GIõ9QRP"K�TVPzULµkHEGI³EÞLP\HEQ,Y¯K B<= MA 
³�P\HE[5³�K�Q\SIGLK�W�QEJ5U�[9º¯W�²�³�U#®<Y¯W5P¡GLK,PV±<HR³EP"¼uP"ºZ»�²�³EU�¼zY�QEY¯K5Þ¦³EP"QEP"GI³�T�JuGI³EP"G<N D K,µ1GLTVH\SLP\®LP"K�HEJ5P b º¯[�HRHRP\³
b º¯GLQEQEYZß(T\GIHEYZU�K�GI²9²9º¯Y¯T\GIHEYZU�K,Y¯K�Y¯QRU�º�GIHEYZU�K�J�GLQ4K5P\®LP\³Ðõ�P\P"Ku[�QRP"W,HRUnW5P\HRP"TVH×HEGI³EÞLP\HEQ\N = J�Y¯Q�T�J�GI²�HRP\³×Y�Q
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UL³�Þ�GLK�Y��\P"Wg°yY¯HEJmHÝ°¡Um¼zGLY¯KgQRP"TVHEYZU�K9Q\N = J5Pnß�³½QRH¦Y¯QCGz¼zGIHEJ5P"¼zGIHEY�T\GLº.GLK�W�HEJ5P\UL³EP\HEY�T\º�õ9GLTEò!ÞL³EU�[�K�W.S
°AJ�Y¯ºZPqHEJ5P�QRP"TVU�K9W0Y¯Q?GuºZU!ULò�GIHAG�²9GI³EHEY�T\[�º¯GI³?Y¯K�QEHEGLKàHEY¯GIHEY¯U�K�ULµ�HEJ�P�¼zGIHEJ5P"¼zGIHEY¯T\GLº&¼uP\HEJ5U<W�N
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j9j8j�kßÞ ê\ñ ! í!æ�çEù j æ�ðRê­í&' ÷ ðEêìë�ã®à+à�é ! ä ÷ ð ! çàæ
ªCGLQRP"W'[5²�U�K b J9GI²�HRP\³ DED õ9GLT�ò/ÞL³EU�[9K�WÈò<K5U6°yºZP"W5ÞLPLS�HEJ5PmW�P"QEYZÞ�K·¼uU<W5P"ºÐµ1UL³,HEJ5P b º¯[�HRHRP\³ b º¯GLQ�QEY f
ß(T\GIHEYZU�K:GLK�W B ²9GLTVP = Y¯¼zP� £³EU<TVP"QEQEY¯K5Þ·Y�KàHRP\ÞL³�GIHEY¯U�K:T\GLK:õ�P0TV³EP"GIHRP"W�N = J5Pgµ1U�º¯ºZU6°yY¯K5Þ
QRP"TVHEYZU�K�Q
W9Y¯QET\[�QEQ¡GLW�GI²�HEGIHEYZU�K9Q£ULµ.HEJ�P b º�[5HRHRP\³ b º�GLQEQEYZß9T\GIHEY¯U�K�Q\S/¼zU!W�Y¯ß9T\GIHEYZU�KzHRU,HEJ5P B<= MA '²�³EULÞL³½GL¼gS!GLK9W
TVU�¼z²9Y¯º¯Y¯K�ÞmHEJ5PuHÝ°¡UïGI²�²9º¯Y�T\GIHEYZU�K�QnY¯K/HRUgU�K5PLN¶MqQ�Y¯K�W9Y¯T\GIHRP"W´Y¯K´T�J9GI²�HRP\³ D S.HEJ5P¶¼¶GLY¯K
²9[5³E²�U�QRP,ULµ
HEJ9Y¯Q£³�P"QRP"GI³�T�J�PVô�UL³EH¦Y¯Q¡HRUuTVU�¼�õ9Y�K5PAHEJ�P B<= Mq  GLK�W�HEJ5P b º¯[5HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�K¶²�³EULÞL³�GL¼zQCY¯K/HRU�G
²9³EU!W9[�TVHCHEJ�GIHyJ�GLQ¦HEJ�P�QRHR³EP"K5ÞLHEJ9Q¦ULµ&õ�ULHEJg²9³EU!W9[�TVHEQ\S5GLK�WgHEJ5P�°¡P"GIò<K5P"QEQRP"QyULµ�K�P"YZHEJ5P\³"N

�epMo 98|-�b�b��s:~�98|0�BxB��uhs��b�b}�| ; }:|(y9x�u9|4�
= J5P�T\º¯[�HRHRP\³AT\º¯GLQEQ�YZß9T\GIHEYZU�Kgß9HEQ?Y¯K/HRUzHEJ5P�²9GI³½GLº¯ºZP"º�²9YZ²�P"º¯Y¯K�PqGI³�T½J�YZHRP"TVHE[5³�P�á/[9YZHRPn°¡P"º�ºÌN£^5³EU�¼

²9³EP"º¯Y¯¼zY�K�GI³E»�ULõ(QRP\³E®IGIHEYZU�K�Q\S×YZH,GI²�²�P"GI³�Q�HEJ�GIH,T\º�[5HRHRP\³uT\º¯GLQEQEYZß(T\GIHEYZU�KÈJ�GLQ,HEJ5P�GIõ9Y¯º�YZHh»
HRU
ºZU/ULò�GIH
U�K�P�³�GLK5ÞLP�TVP"º¯º&GIHqGmHEY¯¼uPLS�GLK�W�HEJ�P"K0²�³EP"W9Y¯TVHAYZµ4HEJ5P\³�P�Y¯QAGLKà»!HEJ�Y¯K5Þ�Y¯K/HRP\³EP"QRHEY¯K5Þ¶³EP"QEY¯W�Y�K5ÞzY¯K0HEJ9GIH
³½GLK5ÞLP�TVP"º¯ºØN D µ×QEU�¼uP\HEJ�Y¯K5ÞmY¯KàHRP\³�P"QRHEY¯K5Þ�Y¯Q?µ1U�[�K�W�Y¯K0U�K5P�UL³n¼uUL³EP�³½GLK5ÞLP�TVP"º¯º�Qyµ1³EU�¼�G�W�GIHEG�T\[5õ�PLS
HEJ�P"KuHEJ�GIH£W�GIHEGnT\[�õ�P?Y�Q4²9GLQEQRP"WuHRU�HEJ5P B<= MA È²�³EU<TVP"W�[5³EPCµ1UL³£G¨µ1[�³EHEJ5P\³×¼uUL³EPyHEJ5UL³EU�[5Þ�JzGLK9GLºZ»!Q�Y¯Q\N
b º¯[5HRHRP\³�T\º¯GLQEQ�YZß9T\GIHEYZU�K·Q�Y¯¼u²9ºZ»�õ�P"TVU�¼zP"Q�HEJ5Puß�³½QRH�QRHEGIÞLPmY�K
HEJ5Pz²9GI³�GLº�ºZP"º�²9YZ²�P"º¯Y¯K5PLN D H�QRP\³E®LP"Q�GLQ
Gm¼uP\HEJ5U<WgHRU�QRP\²9GI³�GIHRP�HEJ5P�Y¯K/HRP\³EP"QRHEY¯K�Þ¶GLK�W�K�U�K f Y¯K/HRP\³EP"QRHEY¯K5Þu³½GLW�GI³y³EP\HE[�³�K�Q¦µ1³EU�¼ U�K�P�GLK5ULHEJ5P\³#N
D KmHEJ�Y¯Q£¼¶GLK�K5P\³"S/HEJ5PAU�K9ºZ»uHEY¯¼uPAHEJ�GIH¡HEJ�PATVU�¼u²9[�HEGIHEYZU�K�GLº¯ºZ»zY�KàHRP"K�Q�YZ®LP B<= Mq 'Y�Q£Y¯K/®LULòLP"W�Y¯Q×°yJ�P"K
HEJ�P\³EPgY¯Q�GïJ9YZÞ�JÈ²9³EULõ9GIõ9Y¯º�YZHh»
HEJ�GIHzGïHEGI³EÞLP\Hz¼zG#»Èõ�P�µ3U�[9K�W�Y�K�GïÞ�YZ®LP"K W�GIHEG´T\[�õ�PLN = J5P�K�P\°
²(YZ²�P"º¯Y¯K5PqY¯Q¦QEJ5U6°yK0Y¯Kg^4YZÞ�[5³�P��!N¯ýIN

@ ®LP"KïHEJ5U�[5Þ�J
YZHqW5U!P"QAGI²�²�P"GI³qHEJ�GIH¨HEJ5P b º¯[5HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�K�W5U/P"QqY¯K/HRP\ÞL³�GIHRP�°¡P"º�ºÌS(HEJ9Y¯Q
W�U/P"Q4õ�³½Y¯K5ÞAº�YZÞ�JàH�HRU�QRU�¼uP¦TVU�¼u²(º¯Y¯T\GIHEYZU�K�Q�HEJ�GIH4°kP\³EP¦P"K�TVU�[�K/HRP\³EP"W�HEJ�GIH×J9G"®LP?K5ULH4õ�P\P"K�GLW�W5³EP"QEQEP"W
Y�K�²9³EP\®!Y¯U�[�Q&T½J�GI²�HRP\³�Q"N B ²�P"T\YZß9T\GLº¯ºZ»LS�°yJ5P"K�[�Q�Y¯K5Þ B<= Mq �SIHEJ5P¦°¡P"Y¯Þ�JàHEY¯K�ÞA®LP"TVHRUL³�Q¡GI³EP¦³EP"º¯Y�GLKàH4[5²�U�K
²(GLQRH¡W�GIHEG,T\[5õ�P"Q\N D µ.GLWIÿRGLTVP"K/HkW9GIHEG�T\[5õ�P"Q¡GI³EPAW5³�UL²�²�P"Wuµ3³�U�¼�HEJ5PqY¯K5²9[�H×QRHR³EP"GL¼gS<J5U#°�W5U!P"Q£HEJ9GIH
PVô�P"TVH¦HEJ5PnTV³EP"GIHEYZU�K0ULµ&G,³EP"º¯Y¯GIõ(ºZPy°kP"YZÞ�J/HEY¯K5Þu¼zGIHR³�Yü±�ág^9[5³EHEJ5P\³�¼zUL³EPLS<HEJ5P¨³EP"¼uU#®IGLº�ULµ�W�GIHEG�T\[5õ�P"Q
µ1³EU�¼|HEJ5P0Y¯K�²9[5H�QEHR³EP"GL¼ ¼zG"» Y¯K�TV³�P"GLQRPmHEJ�PgHEJ5³EU�[5Þ�J5²([5H�ULµAHEJ5PgU#®LP\³�GLº�º¦QR»!QEHRP"¼gN > U#°kP\®LP\³"S¦YZH
W�U/P"Q?K�ULHyJ5P"ºZ²gHEJ5P�º�GIHRP"K�TV»gY¯QEQE[5P"QC°AYZHEJ�HEJ5P�U6®LP\³�GLº¯º.²(YZ²�P"º¯Y¯K5PLN D Kgµ�GLTVH\S�HEJ5P�GLW�W�YZHEYZU�K�ULµ4GLK5ULHEJ5P\³
QEHEGIÞLPqGIH¡HEJ5Pyµ1³EU�K/H£ULµ�HEJ5PA²9YZ²�P"º¯Y¯K5PC¼zG#»uP\®LP"K�Y�K�TV³EP"GLQRP?HEJ�PyU#®LP\³½GLº¯º(º�GIHRP"K�TV»u°yJ5P"K¶HEJ5PAW�GIHEG�T\[5õ�P
¼,[�QRH£²9GLQEQÐHEJ5³�U�[5Þ�JuHEJ5P?P"K/HEYZ³EPy²9YZ²�P"º¯Y¯K5PkQRHR³�[�TVHE[�³EPLNÐª¡ULHEJmULµ�HEJ5P"QRPyY¯HRP"¼zQ×GI³EPqQRP\³�YZU�[�QÐY�QEQE[5P"QÐHEJ9GIH
¼,[�QRH¡õ�PAGLW�W5³�P"QEQRP"W�N = J5P\³�PAGI³EP¨QRU�¼uPq®LP\³E»¶QEY¯Þ�K�YZß9T\GLK/H¡T½J�GLK5ÞLP"QkHEJ�GIH¦GI³EP¨¼zGLW5PyHRU�HEJ5PqQRP\²9GI³�GIHRP
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^4YZÞ�[5³EP��!N¯ý B5= Mq  b º�[5HRHRP\³ b º¯GLQ�QEYZß9T\GIHEYZU�K D KàHRP\ÞL³½GIHEYZU�K� fÝd



²9³EU!W9[�TVHEQ�HRU
TVU�¼u²9ºZP\HRP�HEJ5P�Y¯K/HRP\³Eµ1GLTVPLN = J5P�W�YZ³EP"TVH�²�UL³EH�µ1³EU�¼|¢?U�¼uPgX�GIõ ó Q�^&¤n¢ = ¢yMqF TVU!W�P
HRU�GN� ®LP\³�Q�YZU�K´ULµCHEJ5P b º�[5HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�K´Y¯Q�TVU�¼u²9ºZP\HRP"ºZ»
Y¯K�T\GI²(GIõ9ºZP�ULµ¦TVU�J5P\³EP"K/H�[�QRPzU�KÈG
B5= Mq 8³½GLW�GI³AW�GIHEGmQRP\H\N § ³�GLQRHEY¯T�T½J�GLK5ÞLP"QqHRU¶HEJ�P�T\[5³E³EP"K/H?ß�³½QRHyQRHEGIÞLP�ULµÐHEJ5P B<= MA �²9YZ²�P"º¯Y�K5PqGI³�P
GLº�QRUu³EP"á![�YZ³EP"W�NÐ]A²�U�K0TVU�¼u²9ºZP\HEY¯U�KgULµ&HEJ�P"QRP�¼uU<W�YZß9T\GIHEY¯U�K�Q\S<HEJ5P�Y¯K/HRP\ÞL³�GIHEYZU�K0ULµ�HEJ�P�GI²�²9º¯Y¯T\GIHEY¯U�K�Q
Y�Q¦W�Y¯QET\[�Q�QRP"W�N @ GLT½J0ULµ4HEJ5P"QRP�YZHRP"¼¶Q?GI³EP�GLW�W�³EP"QEQRP"W0Y�K�HEJ5Pnµ3U�º�ºZU#°yY�K5ÞuQRP"TVHEYZU�K�Q\N

�epC� ; ~¨�4���Bx�u ; ~�s��z�9� ·�yzs��b��}:|�¥*}
t:� ·"yzs��b��}:|4�
¢?U�¼uP�X�GIõ ó Q¦®LP\³½QEYZU�K�ULµ4HEJ5P b º¯[�HRHRP\³ b º¯GLQEQEY¯ß9T\GIHEYZU�KgTVU<W5P�Y¯Q¦K5ULHyY�¼u²9ºZP"¼uP"K/HRP"W�µ1UL³?HEGIò!Y�K5Þ

GuQEHR³EP"GL¼ ULµ�W9Y¯QRHR³�YZõ([5HEYZU�K�Q×GLQyY¯K5²9[5H\S<TVUL³E³EP"QE²�U�K9W�Y¯K5Þ�HRUu³�GLK5ÞLP�TVP"º¯º¯Q¦Y�KmHEJ9Y¯QCT\GLQRPLS9GLK�W�HEJ5P"K�²9³EU f
TVP"Q�QEY¯K5ÞzHEJ�P"¼�Y¯K0Gm¼uP"GLK�Y¯K�ÞLµ1[�º�¼¶GLK�K5P\³"Nk¢?U�¼uP,X�GIõ ó QAY¯¼u²9ºZP"¼zP"KàHEGIHEYZU�K0ULµ B5= Mq �GLº�QRUzPV±<²�P"TVHEQ
b   D HRU¶³EP"QEY¯W5PnY¯K�õ9Y�K�GI³E» e GIHEº¯GIõ0ß(ºZP@) M b/��� õ-,ØN = J5P b º¯[5HRHRP\³ b º�GLQEQEYZß9T\GIHEY¯U�K�W�U/P"Q?K�ULH?J�G"®LP�HEJ�P
GIõ(Y¯º¯YZHÝ»zHRUu²�³EU<TVP"QEQ¦W�GIHEGuY¯K�HEJ9Y¯Qkµ3UL³�¼¶GIH\N = J5P¨ß�³�QEH¡HEJ�Y�K5Þ�HEJ�GIH?Y¯Q¦GLT\TVU�¼u²9º�Y¯QEJ5P"W�Y¯QkHRU¶GLW�GI²9HkHEJ�P�©®LP\³½QEYZU�K�ULµ&¢yU�¼uPnX�GIõ ó Q b º¯[5HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�K�TVU!W�P�QRU�HEJ�GIH¦YZH¦¼zG"»mõ�Pn[�QEP"WmHRUu²9³EU!TVP"Q�Q¡HEJ�P
õ(Y¯K�GI³E» e GIHEº¯GIõ b   D ß9ºZPLN

= J5Pq¢?U�¼uPqX�GIõ ó Q B<= MA 'Y¯¼u²9º¯P"¼uP"KàHEGIHEY¯U�KzPV±<²�P"TVHEQ¡HEJ5PqW�GIHEG�HRU�õ�PAQRHRUL³EP"W�Y¯KzG�³EU6°ÆQRHR³½Y¯W5P
HEJ9GIH?TV³EU�QEQRP"QCHEJ5P� ¡¢ D ULµ�HEJ5Pnß�³½QRHkGLK/HRP"K�K�G�ß9³�QRH\N = J5P"K�HEJ5P� ¡¢ D ULµ�P"GLT�J�TVU�K�QRP"T\[5HEYZ®LP�GLKàHRP"K�K9G<S
[9KàHEY¯º�HEJ�P�P"KàHEY¯³EPn³�GLK5ÞLP�TVP"º�º.Y¯Q¦PV±5J�GL[�QRHRP"W.N = J5P"KgHEJ�P�K5PV±<H¦³�GLK5ÞLP�TVP"º¯º�Y¯Q¦²�³EU<TVP"QEQRP"W�Y¯K�HEJ5P�QEGL¼zP
¼¶GLK�K5P\³"N
]AQ�Y¯K5Þ�HEJ9Y¯Q�¼zP\HEJ5U!W.SÐHEJ5PmP"K/HEYZ³EP�HEJ5³EP\PgW�Y�¼uP"K�QEYZU�K9GLº b   D W9GIHEGïT\[�õ�P�T\GLK õ�PmQRHRUL³EP"W
Y�K G·TVU�KàHEY¯Þ�[5U�[�QzQEY�K5Þ�ºZPgW�Y¯¼uP"K9QEYZU�K GI³E³�G#»LN @ GLT½J:³EP\HE[�³�K P"ºZP"¼uP"K/H¶J�GLQzG·³EP"GLº?GLK�W:Y�¼zGIÞ�Y¯K�GI³E»
²�UL³EHEY¯U�K�N = J5P"QRP¶GI³EP�QRHRUL³EP"W'QRP\²9GI³�GIHRP"º¯»·[�QEY¯K5Þg³�P"TVHEGLK5Þ�[�º¯GI³�TVU/UL³½W�Y¯K�GIHRP"Q�HEJ�GIH�GI³EP�¼zGLW5P�[5²·ULµ
Q�J5UL³EH¡Y�KàHRP\ÞLP\³�Q"N @ GLT½J�Q�J5UL³EH¡Y�KàHRP\ÞLP\³¦³EP"á![�YZ³�P"Q×Hh°kU�õ/»!HRP"QkULµ�QRHRUL³�GIÞLPLS5°AJ�Y¯T�J�Y¯K¶HE[5³�K�Y¯¼u²9º¯Y¯P"QÐµ3U�[�³
õ!»!HRP"Qu²�P\³,P"º¯P"¼uP"KàH\S��<ý �Ld õ!»/HRP"Q�²�P\³u³�GLK5ÞLPgTVP"º¯º¦GLK9W_�5N¯ý �Èe ª ²�P\³ b   D Y�K�HEJ�P�W�P\µ1GL[�º¯H�W9GIHEG
TVU�K�ß�Þ�[5³�GIHEYZU�K.N£]AQ�Y¯K5ÞzQEJ5UL³�HyY¯K/HRP\ÞLP\³�QyQEY¯Þ�K�YZß9T\GLK/HEºZ»¶³�P"W�[�TVP"Q?HEJ�P�GL¼uU�[�K/H?ULµÐQRHRUL³�GIÞLP,K5P\P"W5P"W�S9GLQ
°kP"º¯º.GLQq¼zGIHEJ5P"¼¶GIHEY¯T\GLº&TVU�¼z²9ºZPV±5YZHh»LN > U#°kP\®LP\³"S�U�K5P�¼,[�QRHAGLº¯QRU¶K5ULHRP,HEJ�GIHAHEJ5P\³EP�¼¶G"»gõ�P�QRP\³�Y¯U�[�Q
GLT\T\[�³�GLTV»gY¯QEQE[5P"Q¦Y�Kà®LU�ºZ®LP"W�Y¯K�HEJ5PnHR³�[9K�T\GIHEYZU�Kg²�³�U!TVP"QEQR) M b/��� G�,ØN

= J5Pq³EP"GLº�QRHR³EP"K�ÞLHEJmULµ&HEJ5PnY¯¼u²�³�U#®LP"W b º¯[5HRHRP\³ b º�GLQEQEYZß9T\GIHEY¯U�K¶²�UL³EHCY¯QkPV±!²(ºZU�YZHRP"W�°yJ5P"K�¼�[9º f
HEY¯²9ºZP�W9Y¯QRHR³�YZõ([5HEYZU�K�Q¦GI³EPuY¯W�P"KàHEYZß9P"W�[�QEY�K5Þ¶HEJ5P�QEGL¼uPuQRP\HE[�²
W9GIHEGmHEJ9GIHq°CGLQ¨W5P\HRP\³�¼zY�K5P"W�G�²�³½YZUL³�YÌN
= J�Y¯Q?²(GI³EHAULµ£HEJ5P b º¯[5HRHRP\³ b º¯GLQEQEY¯ß9T\GIHEYZU�K�Y�Qy²9GI³�HEY¯T\[�º¯GI³�º¯»�P\¹mT\YZP"KàHq°yJ5P"K�²�³EU<TVP"QEQEY�K5Þ¶HEJ5P B<= MA 
W9GIHEGgT\[5õ�PLN @ GLT�J·³�GLK5ÞLPuTVP"º¯º4Y¯Q¨TVU�K�QEY¯W�P\³EP"W
G�W9Y¯QRHR³�YZõ([5HEYZU�K�N¨MAº�º�ULµkHEJ5P�³�GLK5ÞLPuTVP"º¯º¯QqHEJ�GIHn¼zGIòLP
[�²´HEJ5P b   D Qn¼zG#»
[9QRP�HEJ5PzQEGL¼uP¶K![�º¯º4W�Y�QRHR³�YZõ9[�HEYZU�K�Q?HEJ9GIHn°¡P\³EPmW5P\HRP\³�¼zY¯K�P"WïGIH�QRHEGI³EHE[5².N = J9Y¯Q

� f �



³�P"QE[�ºZHEQ¡Y¯Km¼,[�T½J¶ÞL³EP"GIHRP\³¦³½[�KàHEY�¼uPyP\¹¶T\Y¯P"K�TV»LN = J5P b º¯[5HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�K¶°kGLQC¼uU<W�YZß�P"W¶QRU�HEJ9GIH
Y¯H�°kU�[�º¯W·³�P"GLW�Y¯KÈP"GLT�J ³�GLK�ÞLP�TVP"º¯ºØS�Y¯W�P"KàHEYZµ1»
HEJ5P�HRUL²'ß9®LP¶õ�P"QRH�ß9HRHEY¯K5Þ�W9Y¯QRHR³�YZõ([5HEYZU�K�QnGLK�W�J5U#°
°kP"º¯º�P"GLT½J�Y¯W�P"KàHEYZß9P"W�W9Y¯QRHR³�YZõ([5HEYZU�Kmß�H¦HEJ5P�PV±<²�P"TVHRP"Wg®�GLº�[5PnULµ4HEJ�GIHyW�Y¯QEHR³�YZõ9[5HEY¯U�K�N

= J5Pk¼uU!W9YZß�P"W b º�[5HRHRP\³ b º�GLQEQEYZß9T\GIHEY¯U�K�TVU!W�P¡°CGLQ�HEJ�P"K�PV±<P"T\[5HRP"W,U�K b   D HEJ�GIH�GLT\TVU�¼u²9GLK�YZP"W
¢yU�¼uP¡X&GIõ ó Q�W�Y¯QRHR³�Y¯õ9[5HEYZU�KqULµ5HEJ5P¡²9GI³�GLº¯ºZP"ºI²(YZ²�P"º¯Y¯K5P"W B<= MA �N�Myµ1HRP\³�¼¶Y¯K5UL³�W5P\õ([5ÞLÞ�Y¯K5Þ5S�HEJ5P£²9³EU!TVP"Q�Q
QEP\P"¼uP"WzHRU�°kUL³Eò�¸9G#°yºZP"QEQEº¯»LN�MqQÐU�K5P?°kU�[�º¯W�PV±<²�P"TVH\S/³½GLK5ÞLP?TVP"º¯º¯QÐHEJ9GIH×°¡P\³�PyK5P"GI³£P"GLT½JzULHEJ5P\³¡°¡P\³�P
®LP\³�»mQEY¯¼¶Y¯º¯GI³�ºZ»uW�Y�QRHR³�YZõ9[�HRP"W�SàGLK�W�HEJ5PnY¯W�P"KàHEYZß9P"WmW�Y�QRHR³�YZõ9[�HEYZU�K�QÐULµ&³�GLK5ÞLP�TVP"º¯º¯QCQEº¯U#°yºZ»mT�J�GLK5ÞLP"WgGLQ
HEJ�P b º¯[�HRHRP\³ b º¯GLQ�QEYZß9T\GIHEYZU�K�TVU!W5Pk²�³EULÞL³�P"QEQRP"W�HEJ�³EU�[5Þ�J�HEJ5P£³�GLK�ÞLP¡TVP"º¯º¯Q"N > U#°kP\®LP\³"SàYZH�Y¯Q�Y¯¼z²�U�Q�QEYZõ9ºZP
HRUg¼zGIòLPuGLK/»0³EP"GLº4QRHEGIHRP"¼uP"K/HEQ�GLQqHRU�°yJ5P\HEJ5P\³¨HEJ�Y�QyHRP"QRHnY¯QqG�QE[�T\TVP"QEQqUL³¨µ�GLY¯º¯[5³EPLN D HnQRP\P"¼¶QAHEJ9GIH
K�U�U�K5P¨³EP"GLº�ºZ»zò<K5U#°yQk°yJ9GIHCY�QkY�K�QEY¯W5PyULµ�HEJ5P¨µ1P\° b   D Q¡HEJ9GIHk°kP\³EP¨Þ�YZ®LP"K�HRUuMq^ D_= GLQC²9GI³EHkULµ�HEJ�P
²(GI³�GLº¯ºZP"º9²9YZ²�P"º¯Y¯K5P B<= Mq È) M b/��� õ-,ØN D HkY�Q¡K5ULHkò<K5U#°yKm°yJ�GIHkHEGI³EÞLP\HEQCPV±5Y¯QRHk°yJ5P\³EPqY¯KmHEJ5PqW9GIHEG<S<K�UL³
Y�QyHEJ5P\³�P�G�W5P"Q�TV³�YZ²�HEYZU�K�ULµ£HEJ5PuT\º¯[�HRHRP\³¨GLK9W�HRP\³�³�GLY¯K�HEJ�GIHn²�³EU<W�[�TVP"W�HEJ5P b   D Y�K�HEJ5P�ß�³½QRHy²9º�GLTVPLN
= J5P\³EP\µ1UL³EPLS9HEJ5P�³EP"QE[�º¯HEQ?ULµÐHEJ�Y¯Q?HRP"QRHqGI³�P�GIHqõ�P"QEHyY¯K�TVU�K�T\º�[�QEYZ®LPLN > U6°¡P\®LP\³#S�Y¯HATVP\³EHEGLY¯K9ºZ»gQRP\P"¼zQAHRU
Y�K�W�Y¯T\GIHRP¨HEJ�GIH?HEJ�P\³EP�Y¯Q¦W5P\ß(K�YZHRPn²�ULHRP"KàHEY�GLº�Y¯K�HEJ�Y¯Q¦²9³EU!W9[�TVH\N

�qpd�epMo ª�s:uhs:~M~Cx�~¯«=xzyz}:���f}��9�[�b��}:|�}�Ý ; ~��4���Bx�u ; ~�s��8�8� ·"yzs��b��}:|(p MAQq²�³EP\®<YZU�[�Q�ºZ»gW�Y¯QET\[�Q�QRP"W�S
P"GLT½JmQEHEGIÞLPyULµ�HEJ5P?²9Y¯²�P"º�Y¯K5PCY¯QÐ²9GI³�GLº�ºZP"º5Y¯KuYZHEQRP"º¯µÝN = U,Y¯K�QE[�³EP¦G�QRP"GL¼zºZP"Q�Q£Y¯K/HRP\ÞL³�GIHEYZU�K�S!GLQ×°kP"º¯º�GLQ£HRU
PV±<²9ºZUL³�P�HEJ5P�²(GI³�GLº¯ºZP"º.K9GIHE[5³EP�ULµÐHEJ5P b º¯[5HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�KgTVU<W5P�Y¯HEQRP"ºZµ­S�HEJ�Y¯Qy²�³EU<W�[�TVH?Y¯Qy²�UL³�HRP"W
HRUmGu²9GI³�GLº¯º¯P"º�QEHR³�[�TVHE[5³EP�Y�KgY¯QRU�º¯GIHEYZU�K.S�GLK�WgHEJ5P"K0Y�KàHRP\ÞL³�GIHRP"W�Y¯K/HRUuHEJ5P�²9GI³�GLº�ºZP"º�²9YZ²�P"º¯Y¯K�PyGLQyGzK�P\°
ß9³�QRHqß9ºZHRP\³¨QRHEGIÞLPLN = J9Y¯Qy²(GI³�GLº¯ºZP"º¯YC�"GIHEYZU�K�Y¯QA°?³�Y¯HRHRP"K�HRUgT\ºZU�QEP"ºZ»�¼zYZ³�³EUL³AHEJ�P�QEHh»<ºZP�HEJ9GIH�Y¯QA[9QRP"W
Y¯K
HEJ�P,²(GI³�GLº¯ºZP"º�²9YZ²�P"º¯Y�K5P�GI²�²9º�Y¯T\GIHEYZU�K�N�Mqº¯º&ULµ¡HEJ�P�TVU�K9QRHEGLKàHEQ�ß9ºZP"Q¨GLK�W´K5U�¼zP"K�T\º¯GIHE[5³EPu[�QEP"WïY�K�HEJ�P
²(GI³�GLº¯ºZP"º&²9YZ²�P"º¯Y¯K�P�GI³EPuGLº¯QRU0[�QEP"WïY�K�HEJ�P,²(GI³�GLº¯ºZP"º b º¯[�HRHRP\³ b º¯GLQEQEYZß(T\GIHEYZU�K�N D H¨Y�QnGLº¯QRUgQR²�P"T\YZß9T\GLº¯º¯»
P"K�Þ�Y¯K5P\P\³EP"WmHRUuGLT\TVP\²�H e   D ÞL³EU�[5²(Y¯K5Þ�Q£GLK9W¶²�³�U!TVP"QEQEUL³CGLQ�QEYZÞ�K�¼uP"K/HEQCY¯K�G�QEY�¼zY¯º¯GI³£¼¶GLK�K5P\³CHRU�HEJ�P
B5= Mq :²9Y¯²�P"º�Y¯K5PAGI²9²9º¯Y¯T\GIHEYZU�K3) M b/��� G?,ØN

@ GLT½J�QEHEGIÞLPqULµ�HEJ5P B<= Mq �²(YZ²�P"º¯Y¯K5P¦Y¯QkG�HEGLQRòmW5P"TVU�¼u²�U�QEYZHEYZU�K.N @ GLT�J�QRHEGIÞLPnGLT\TVU�¼u²9º�Y¯QEJ5P"Q¡G
²(GI³EH�ULµ�HEJ�P¡²�³�U!TVP"QEQ"SIGLK9W�HEJ5P"K,HEJ5PkW�GIHEG¨Y¯Q&²9GLQEQRP"W�HRUAHEJ�PkK5PV±<H4QRHEGIÞLPLN @ GLT½J,QEHEGIÞLPCY�Q&GLº¯QEUy²9GI³�GLº�ºZP"º
Y�K�K�GIHE[�³EPLN = J�Y¯Q,Y¯Q,G�W�GIHEG
W5P"TVU�¼z²�U�Q�YZHEYZU�K�Hh»!²�P�²9GI³½GLº¯ºZP"º¯Y��"GIHEY¯U�K�N > P\³EPLS£¼,[�ºZHEYZ²(ºZPz²�³EU<TVP"QEQRUL³½Q
¼¶G"»'õ�Pg[�QEP"W µ3UL³uP"GLT½J8QRHEGIÞLP0HRU´PV±<²9ºZU�Y¯H,HEJ�Pg²9GI³�GLº¯ºZP"ºkK�GIHE[5³�PgULµyHEJ�GIHzQRHEGIÞLP�HRUÈW5P"TV³EP"GLQRPgHEJ�P
²9³EU!TVP"Q�QEY¯K5Þ�HEY¯¼uPzY�K�T\[5³E³EP"Wïõ!»�HEJ9GIH�TVU�¼u²9[5HEGIHEY¯U�K�N D K
òLP\P\²(Y¯K5Þ0°yY¯HEJ�HEJ9GIH�W5P"QEYZÞ�K.S.HEJ5Pu²9GI³�GLº�ºZP"º
b º¯[5HRHRP\³ b º¯GLQ�QEYZß9T\GIHEYZU�K TVU<W5P�Y�QuW5P\®LP"ºZUL²�P"W:Y¯K HEJ�P0QEGL¼uP�¼zGLK9K5P\³"N B ²�P"T\YZß9T\GLº�ºZ»LS¡YZHuPV±<²9ºZU�Y¯HEQuG
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W9GIHEGÈW5P"TVU�¼u²�U�QEY¯HEYZU�K:²9GI³½GLº¯ºZP"º¯Y¯Q�¼xHRU W5P"TV³EP"GLQEP�HEJ5Pïº¯GIHRP"K�TV» ULµnHEJ5PïTVU�¼u²9[5HEGIHEYZU�K.N�MqQ�QEJ5U#°AK
º�GIHRP\³"S?HEJ5P\³EPïGI³EPï®LP\³E»:µ1P\° TVU�¼z¼,[�K�Y�T\GIHEYZU�K�Q¶K�P"TVP"QEQEGI³E»:µ1UL³�HEJ�Y¯Q�QRHEGIÞLPLSAGLK�W�HEJ![�QmQ�YZÞ�K�YZß9T\GLK/H
²�P\³Eµ1UL³�¼zGLK9TVP�Y¯¼u²�³EU6®LP"¼uP"K/HEQ?¼zG"»�õ�P�GLT�J9YZP\®LP"W0HEJ5³�U�[5Þ�JgHEJ�Y¯QC²(GI³�GLº¯ºZP"º¯YC�"GIHEYZU�K3) ¥ ��� �?,ØN

= J5P,ß�³�QRHAHEJ�Y¯K5ÞmHEJ�GIHnY¯QqGLT\TVU�¼u²9º¯Y¯Q�J5P"W�Y�QyHEJ5P�T\GLº¯T\[�º�GIHEYZU�KïULµ×PV±!²�P"TVHRP"Wï®IGLº¯[5P"Qqµ3UL³¨²�U�Y¯K/HEQ
Y�KmHEJ�P�W�Y¯QRHR³�Y¯õ9[5HEYZU�K�N = J�Y¯Q¡°kU�[�º¯W�õ�PAP"á![�YZ®IGLºZP"K/HCHRUzHEJ5P eïB5= Mq¢ ²�³�U!TVP"W�[�³EPAµ1³EU�¼ HEJ5Pn²9³EP\®!Y¯U�[�Q
^�¤¨¢ = ¢yMqFÜY¯¼u²9ºZP"¼zP"KàHEGIHEYZU�K.N > U6°¡P\®LP\³"S�HEJ5P"QRP e U�K/HRP b GI³½ºZUzQRP\HEQyK�P\P"WgU�K�ºZ»�õ�P�TV³EP"GIHRP"W�U�K9TVPLN
= J�Y¯QnY¯QnHEJ�Puµ1[�K9W�GL¼uP"K/HEGLº×W�Yüô�P\³EP"K�TVPuõ�P\Hh°kP\P"K·HEJ�P¶K5P\° � Y¯¼u²9º¯P"¼uP"KàHEGIHEY¯U�K´GLK�W´HEJ5Pz²9³EP\®!Y¯U�[�Q
Y�¼u²9ºZP"¼uP"K/HEGIHEYZU�K�²�³�U#®<Y¯W5P"WÆõ/»�¢?U�¼zPÈX�GIõ9Q2) ] B4� ��,ØN = J5P\»Æ¼¶G"»�õ�P
TV³�P"GIHRP"W*[5²�U�K QRHEGI³EHE[�².S
GLK9W�HEJ�P"K'[9QRP"WÈµ1UL³�HEJ5P�P"KàHEY¯³EP�W9[5³�GIHEYZU�K�ULµ?²�³EU<TVP"QEQEY�K5Þ5N B Y¯K�TVPmHEJ�Y¯Q,Y¯Q,HEJ5P�T\GLQEPLS£HEJ�Y¯Q�²9GI³EH,ULµ
HEJ�P¶²�³EU<TVP"W�[5³�PzW5U/P"Q�K5ULH�Y�K5¸9[5P"K�TVP�²�P\³Eµ1UL³�¼zGLK�TVP¶ULµ¦HEJ5P¶GLºZÞLUL³�Y¯HEJ�¼sY¯KÈGLKà»´µ�GLQEJ�YZU�K.N D H�Y¯Q�K�ULH
Y�K�T\º¯[�W5P"W¶Y¯K¶GLK/»z³�[�K¶HEY¯¼uP"Q\S<K5UL³CW5U!P"QkY¯H£PVô�P"TVHkHEJ�PqY¯K/HRP\ÞL³�GIHEYZU�K�ULµ�HEJ5PqHh°kU�²�³EU<W�[�TVHEQ\NÐ^5UL³CHEJ5P"QEP
³�P"GLQRU�K�Q\S�HEJ9Y¯QÐ²�³EU<TVP"QEQÐY¯KuK�ULH×²9GI³�GLº¯º¯P"ºÌN = J�P?¼zGLQRHRP\³£¼zGLT½J�Y¯K5P?TVU�¼z²9[5HRP"Q×HEJ�P¦P"KàHEYZ³�P e U�K/HRP b GI³½ºZU
QEP\H£YZHEQRP"ºZµ(U�K5P?HEY¯¼zP?GIH¡QRHEGI³EHE[�².N = J�Y¯QÐY¯Q4®IGLQRHEºZ»uW�Yüô�P\³EP"K/HÐµ3³�U�¼�HEJ5P¦²�³EP\®<YZU�[�QÐY�¼u²9ºZP"¼uP"K/HEGIHEYZU�K�N D K
¢yU�¼uPCX�GIõ ó Q�^5UL³EHR³�GLK,TVU<W5PLSLHEJ5P"QRP e U�K/HRP b GI³�ºZUAP"QRHEY¯¼zGIHRP"Q&°¡P\³�P¡HEJ5P¡U�K�ºZ»n²9GI³�HEQ�ULµ5HEJ5PkGLºZÞLUL³�YZHEJ9¼
HEJ9GIHA°kP\³EP,²9GI³�GLº¯ºZP"ºØN > U6°¡P\®LP\³"S�³½[�K�K�Y¯K�ÞuHEJ�Y¯QqQRP"TVHEYZU�KïY¯K�QRP\³½Y¯GLºÌS(GLK9W�U�K�º¯»0W5U�Y¯K5Þ¶Y¯HAU�K�TVP,³EP"QE[9ºZHEQ
Y�KgW5³�GL¼zGIHEY¯TnY�K�TV³EP"GLQRP"Q?Y�K�²�P\³�µ3UL³�¼¶GLK�TVP°) ] B-� ��,ØN

¤¨K�TVPÐHEJ5P"QEP e U�K/HRP b GI³�ºZU¦QRP\HEQ�GI³�P£[�QRP"W¨HRUyT\GLº�T\[�º¯GIHRP£GLKnPV±<²�P"TVHRP"W�®IGLº¯[5PÐULµ!HEJ5P"YZ³�³EP"QE²�P"TVHEY¯®LP
º¯U!T\GIHEYZU�K9Q£Y¯K¶HEJ5PAW�Y�QRHR³�YZõ9[�HEYZU�K�SIHEJ5P"QRPAPV±!²�P"TVHRP"W�®�GLº�[5P"Q£GI³EPA²9GLQEQRP"WmHRU�GLº�º�ULµ�HEJ5PqQEº¯G"®LPq²�³EU<TVP"QEQRUL³½Q
GLTVHEY¯®LP?Y¯K�HEJ5PC³�[�K�N @ ®LP"KuHEJ�U�[5Þ�JuYZH4°kGLQÐá![�YZHRP¦GnTVU�¼u²([5HEGIHEYZU�K�GLº¯º¯»�TVU�¼u²9ºZPV±,²�³EU<TVP"QEQ4HRU�T\GLº¯T\[�º�GIHRP
HEJ�P"QRP?®IGLº¯[5P"Q\S/HEJ5P?³EP"QE[9ºZHEQ×GI³EPyá![�YZHRPAQE¼zGLº¯º5GLK�W¶P"GLQR»�HRU�W�Y�QRHR³�YZõ9[�HRPLN @ ®LP"KmYZµ�HEJ5P\»�°¡P\³EPqº¯GI³EÞLPyGLK9W
TVU�¼z²9ºZPV±
HEJ�Y¯Q¨°kU�[�º¯W
õ�PzYZ³E³EP"º¯P\®�GLK/H\S.õ�P"T\GL[�QRPzYZH�Y�QnU�K�ºZ»ïW5U�K5PuU�K�TVP¶W9[5³�Y¯K5Þ�QRHEGI³EHE[�²ÈGLK�W·K5P\®LP\³
³�P\²�P"GIHRP"W.N D HmY¯QzGLº¯QRU·Y�¼u²�UL³EHEGLKàHuHEJ9GIH¶P"GLT�J�¼zGLT�J9Y¯K5P�[�QEPgHEJ5P�QEGL¼uP�QRP\HzULµ¨PV±!²�P"TVHRP"W8®�GLº¯[�P"Q\N
B Y¯K�TVP¦HEJ5P"QRPy®�GLº¯[�P"Q£GI³EP?U�K9ºZ»�ÞLU!U<WzÞ�[5P"QEQEP"Q£GIH£HEJ�P?HR³�[5P?PV±<²�P"TVHRP"W¶®IGLº¯[5P"Q"Sà[�QEY¯K�ÞnHEJ5PyQEGL¼uPy®�GLº¯[�P"Q
Y�K�QE[5³EP"Q¡TVU�K�QEY¯QEHRP"KàHC³EP"QE[9ºZHEQ¡GLTV³�U�QEQCHEJ5Pn¼zGLT�J9Y¯K5P"Q\N D HkY�QkK�ULHkG,²�³EULõ(ºZP"¼�Y¯µ.G,¼¶GLT�J�Y¯K�PqY¯K9TVUL³E³EP"TVHEºZ»
Y�W5P"KàHEY¯ß�P"Q?GzW�Y�QRHR³�YZõ9[�HEYZU�K�N > U#°kP\®LP\³"S�YZHyY¯Q¦PV±<HR³EP"¼uP"º¯»0Y¯¼u²�UL³EHEGLK/H¦HEJ�GIHAGLº¯º�¼zGLT�J�Y�K5P"QyY¯K9TVUL³E³EP"TVHEºZ»
Y�W5P"KàHEY¯µ3»�º¯Y¯òLP¡W�Y¯QEHR³�YZõ9[5HEY¯U�K�Q.Y¯K�HEJ5PCQEGL¼uP¦¼zGLK�K5P\³#N b U�K9QEY¯QRHRP"K/H&³�P"QE[�ºZHEQ�GI³EPC¼�[�T½Ju¼uUL³EPCY¯¼u²�UL³EHEGLK/H
HEJ9GLK0GLT\T\[5³�GIHRP,Y¯W5P"K/HEYZß9T\GIHEYZU�K�Q"N

¤¨K�TVP�HEJ�P"QRP�®IGLº¯[5P"Q?J�G#®LP�õ�P\P"Kg²9GLQ�QRP"W�S�HEJ5P�³EP"GLº�²9GI³�GLº�ºZP"º�PV±!P"T\[�HEYZU�K0ULµ4HEJ5P�²9³EULÞL³�GL¼�¼¶G"»
õ�P\Þ�Y¯K.N = J5Pk²9GI³�GLº�ºZP"º¯Y��"GIHEYZU�K�³EP"º¯Y¯P"Q�U�K�HEJ5PCµ�GLTVH4HEJ�GIHÐHEJ5P¦W�Y¯QRHR³½YZõ9[5HEYZU�K�Y¯W5P"K/HEYZß9T\GIHEYZU�K�ULµ(GLK/»�³�GLK�ÞLP
TVP"º�º5Y¯QÐTVU�¼u²9ºZP\HRP"º¯»�Y¯K�W�P\²�P"K9W5P"KàH&ULµ(HEJ�P?Y¯W5P"K/HEYZß9T\GIHEYZU�K,ULµ�GLKà»,ULHEJ5P\³×³�GLK�ÞLP?TVP"º¯ºÌN = J5P\³EP\µ1UL³EPLS�HEJ5P\³�P
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Y�Q�K5U�³�P"GLQRU�K·HEJ�GIH,GLKà»´ULµ¦HEJ�Pz³�GLK5ÞLP�TVP"º¯º£W�Y�QRHR³�YZõ9[�HEYZU�K�Y�W5P"KàHEY¯ß9T\GIHEYZU�K�Qnõ�P¶GLT\TVU�¼z²9º¯Y¯QEJ�P"W·ºZU<T\GLº
HRU�GLKà»'ULHEJ5P\³¶³½GLK5ÞLP0TVP"º¯ºÌN b º¯P"GI³�ºZ»·HEJ�Y�QuGIHRHR³�YZõ9[5HRP0º¯P"K�W�QuYZHEQRP"º¯µyHRU·HEJ5Pg²(GI³�GLº¯ºZP"º¯YC�"GIHEYZU�K'ULµqHEJ9Y¯Q
²9³EU!TVP"Q�Q\N = J5P�QEY��\P¶ULµ¦HEJ�P¶³�GLK5ÞLP�TVP"º¯º¯Q�GLK�W�HEJ5PmK![�¼�õ�P\³�ULµ¦³�GLK5ÞLP�TVP"º¯º¯Q,Y¯K·G b   D Y¯Q�ò!K5U6°yK'G
²9³�YZUL³�YÌN = J5P\³EP\µ1UL³EPLSÐP"GLT�J ²9³EU!TVP"Q�QRUL³uT\GLº¯T\[�º¯GIHRP"Q�YZHEQ,QEJ�GI³EP�ULµ?HEJ5P�³�GLK5ÞLPgTVP"º¯º�Q�HRUïõ�Pm²�³�U!TVP"QEQEP"W�N
D µnHEJ5P
K/[9¼�õ�P\³¶ULµn³½GLK5ÞLPïTVP"º�º¯Q¶HRU'õ�P�T\GLº¯T\[9º¯GIHRP"W�Y�Q¶K5ULH�P\®LP"K�ºZ»8W9YZ®!Y�QEYZõ9ºZP�õ!»:HEJ5P�K![�¼�õ�P\³¶ULµ
²9³EU!TVP"Q�QRUL³�Q\S�HEJ5P¶²9³EU!TVP"Q�QRUL³�Q�°yYZHEJ·HEJ�PmºZU6°¡P"QRH,³�GLK5ò
P"GLT½J�HEGIòLPgGLK'GLW�W�YZHEY¯U�K�GLºÐ³�GLK5ÞLP�TVP"º¯ºÌS4[�K/HEY¯º
GLº�º¦³�GLK5ÞLPïTVP"º¯º¯QzGI³EPïGLT\TVU�[�K/HRP"W�µ1UL³"N�FyU6°�S¦õ9GLQRP"W8U�K:²�³�U!TVP"QEQEUL³¶³�GLK5òÈ)  ¡  � �I,qGLQ¶°¡P"º�ºyGLQzHEJ�P
ò<K5U6°yºZP"W5ÞLP�ULµAJ5U6° ¼zGLK/»·³�GLK5ÞLPgTVP"º¯º¯Q,P"GLT½J ²�³EU<TVP"QEQRUL³u¼,[�QRH�T\GLº¯T\[�º¯GIHRPLS×P\®LP\³�»�²�³�U!TVP"QEQEUL³�¼¶G"»
W�P\HRP\³�¼zY¯K5P¦PV±5GLTVHEºZ»u°yJ9Y¯T�JuTVP"º¯º�Q×HEJ5P\»u¼,[�QRH£T\GLº¯T\[9º¯GIHRPLN = J�Y¯QÐY¯Q¡QEJ5U6°yKuÞL³�GI²9J9Y¯T\GLº¯ºZ»,Y¯Kz^4YZÞ�[5³EP��!N d N

^�Y¯Þ�[5³EP��!N d § GIHEG § P"TVU�¼u²�U�QEY¯HEYZU�K0Y¯Kg 4GI³�GLº¯º¯P"º b º¯[5HRHRP\³ b º�GLQEQEYZß9T\GIHEY¯U�K

FyU6°vHEJ�GIHnP"GLT½J·²�³EU<TVP"QEQqò<K5U#°yQ�°yJ�Y¯T½J�³½GLK5ÞLPuTVP"º¯º¯QnYZH¨¼�[9QRH�T\GLº¯T\[�º¯GIHRPLS&YZHA³�P\HR³�YZP\®LP"QnHEJ5P"QEP
³½GLK5ÞLP�TVP"º¯º¯Q¶µ3³�U�¼ W�Y¯QEò(N = J5P\³EP�GI³EPïQRP\®LP\³�GLºAW�Yüô�P\³EP"KàH¶µ3UL³�¼¶GIHEQzHEJ�GIHmHEJ�Y¯Qu²�³�U!W�[9TVHz¼zG"» ³EP"GLW.S
Y�K�T\º¯[�W�Y�K5Þzõ9Y¯K9GI³E»LS e GIHEº¯GIõ.S�GLK�WÈM B�bCDED HRPV±<H\N @ GLT½J·²�³EU<TVP"QEQ¨U�K�º¯»�³EP"GLW�Q�HEJ5Pu³�GLK5ÞLP¶TVP"º�º¯Q¨µ3³�U�¼
HEJ�PAß9º¯PAHEJ�GIH¦GI³EPnK5P\P"W�P"W�GIHCHEJ�GIH¦ºZU<T\GIHEYZU�K�N = J�Y¯Q£GIHRHR³½YZõ9[5HRP¨Y¯QCGLº¯QRU�G�[�QRP\µ�[�º9µ1P"GIHE[5³EPnY¯KmHEJ5P¨º¯YZÞ�J/H
ULµA²9GI³�GLº¯º¯P"º£W5P"QEY¯Þ�K�NÈ¤¨K�TVPgGLº¯º¡ULµyHEJ5PgºZU<T\GLº¯ºZ»´²�P\³EHEY¯K�P"KàH,W�GIHEG
J�GLQ�õ�P\P"K�³�P\HR³�YZP\®LP"W�SÐHEJ5PgGLTVHE[�GLº
TVU�¼z²9[5HEGIHEYZU�Kï²9J�GLQEP�õ�P\Þ�Y¯K�Q"N @ GLT�J
²�³EU<TVP"QEQRUL³nT\GLº¯T\[9º¯GIHRP"Q¨HEJ5P�¼uP"GLK
ULµ£GLº¯º&HEJ5PuW�GIHEG�Y¯K�P"GLT�J
ULµ
Y¯HEQ¡³½GLK5ÞLPnTVP"º¯º¯Q\N = J�Y�Q¡Y¯QCQRHRUL³�P"WgGLK�W�[�QRP"W�º¯GIHRP\³¦õ!»¶HEJ5P¨³EU!ULHC²�³EU<TVP"QEQ\N @ GLT½J�²�³EU<TVP"QEQRUL³¦GLº¯QRU�³�[9K�Q
HEJ�P¨ �Mq¢ @CB<= ²�³EU<TVP"W�[5³EPqGLK�W�T\GLº¯T\[�º¯GIHRP"QCHEJ5P¨ß�®LP¨õ�P"QRHkß�HRHEY¯K5Þ�W�Y¯QEHR³�YZõ9[5HEY¯U�K�Q×GLT\TVUL³�W�Y�K5Þ�HEJ�PqHEJ�P
e U�K/HRP b GI³½ºZUzP"QRHEY¯¼¶GIHRP"QAT\GLº¯T\[9º¯GIHRP"W�õ!»�HEJ5P�³�U/ULHA²�³EU<TVP"QEQRUL³$)  ¡  � ��,ØN D K0HEJ9Y¯Q?¼zGLK�K�P\³AGLº¯º�ULµÐHEJ�P
³½GLK5ÞLPgTVP"º¯º¯Q�GI³EPgY¯W5P"K/HEYZß�P"W�õ/»�W�Y¯QRHR³�Y¯õ9[5HEYZU�K·GLK9W'GI³�P�²9³EU!TVP"Q�QRP"W'µ3UL³z¼uP"GLK ®IGLº¯[5PLN = J�Y¯Q,Y¯Q�HEJ�P
¼¶G6ÿ_UL³�Y¯Hh»�ULµ4HEJ5P�TVU�¼u²([5HEGIHEYZU�K�Y�Kà®LU�ºZ®LP"W�Y¯KgHEJ5P�GLº¯ÞLUL³�YZHEJ�¼gN D HqY¯Q?GI²�²(GI³EP"KàHyõ/»gW5P"QEY¯Þ�KgHEJ�GIHyHEJ9Y¯Q
QE»!QRHRP"¼�Y¯Q?Y¯K�J�P\³EP"KàHEº¯»z²9GI³�GLº¯º¯P"º�GLK�W0W5U!P"Q?QET\GLºZPn°kP"º¯º�°AYZHEJgGLW�W�YZHEY¯U�K�GLº�²�³EU<TVP"QEQRUL³�Q\N
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¤¨K�TVP�HEJ5P�K5P\P"W5P"W T\GLº¯T\[�º¯GIHEY¯U�K�Q�GI³�P�GLT\TVU�¼z²9º¯Y¯QEJ�P"W·µ1UL³,P"GLT½J ³�GLK5ÞLPgTVP"º¯ºÌS4HEJ5P�³EP"QE[9ºZHEQ�GI³�P
²(GLQEQRP"Wuõ9GLT�òuHRU�HEJ5P?³�U/ULH×²9³EU!TVP"Q�QRUL³"N = J5P¦³EU!ULH×²�³�U!TVP"QEQEUL³£[�QRP"QÐHEJ�P"QRP?³EP"QE[9ºZHEQÐHRU�W5P\HRP\³½¼zY¯K5P?QRU�¼zP
ß(K�GLº×T�J9GI³�GLTVHRP\³�Y¯QRHEY�T\Q�ULµ¦HEJ5Pz³½GLK5ÞLP¶TVP"º¯º¡QRP\H\N = J5P"QRP¶GIHRHR³�Y¯õ9[5HRP"Q�GI³�P¶W5P\²�P"K�W5P"K/H�[5²�U�K´GLW�ÿEGLTVP"KàH
³½GLK5ÞLP�TVP"º¯º¯Q\S�GLK9W�HEJ/[�QyGI³EP�¼�[9T�J0¼uUL³�PnP"GLQEY¯ºZ»mPV±!P"T\[5HRP"W�QRP\³�Y¯GLº�ºZ»zõ!»mHEJ5Pn³�U/ULH¦²�³�U!TVP"QEQEUL³R) O a7�Li ,ØN
> U#°kP\®LP\³�HEJ�P"QRP·TVU�¼u²9[5HEGIHEY¯U�K�QgGI³EP·K5ULH0Y¯K/HRP"K�QEY¯®LPLSAGLK�W QEJ�U�[�º¯W�U�K�ºZ»�Y�¼u²9GLTVH�HEJ5P´QET\GLº¯GIõ9Y�º¯YZHh»
GLK9W�U6®LP\³�GLº¯ºÐ²�P\³Eµ1UL³�¼zGLK9TVP�ULµ¡HEJ5Pu²9GI³�GLº¯º¯P"º�²�³�ULÞL³�GL¼�¼zY¯K�Y�¼zGLº¯ºZ»LN D HnY¯QqPV±<HR³EP"¼uP"ºZ»
Y¯¼u²�UL³EHEGLK/HqHRU
K�ULHRPgHEJ�GIHu³EP\Þ�GI³�W�º¯P"QEQ�ULµqJ�U#°�¼zGLK/»'²�³EU<TVP"QEQRUL³�QuGI³EP0[9QRP"W�S×HEJ5P0GL¼zU�[�KàHuULµ¨W�GIHEG
²9GLQ�QRP"W U#®LP\³
TVU�¼¶¼�[�K9Y¯T\GIHEYZU�K�Q¡º¯Y¯K5P"Q£³EP"¼zGLY¯K�Q£TVU�K�QRHEGLK/H\N D Hk¼zG"»¶HEGIòLP¨QEU�¼uP\°yJ�GIHkºZU�K5ÞLP\³"S!õ�P"T\GL[�QRPyHEJ�PA¼zGLQRHRP\³
²9³EU!TVP"Q�QÐ¼�[�QEH�TVU�¼z¼,[�K�Y�T\GIHRP¦°yYZHEJ�¼uUL³EPC²�³EU<TVP"QEQRUL³½Q\S�J5U#°kP\®LP\³"S/P"GLT�Jz²9³EU!TVP"Q�QRUL³4°yY¯º¯º!QRP"K�W�QE¼zGLº�ºZP\³
W9GIHEG¶QRP\HEQ\N = J5P�³EU!ULHy²9³EU!TVP"Q�QRUL³AW5P\HRP\³½¼zY¯K5P"Q?J�U#°Ü¼zGLKà»gULµÐHEJ�P�ß�®LP�õ�P"QEH?ß�HyW�Y�QRHR³�YZõ9[�HEYZU�K�QkP"GLT�J
³½GLK5ÞLP,TVP"º�º&J�GLQ¨Y¯KïTVU�¼z¼uU�Kï°yY¯HEJ�YZHEQ¨GLW�ÿEGLTVP"KàHnK5P"Y¯Þ�Jàõ�UL³�Y¯K�Þu³�GLK5ÞLPuTVP"º¯º¯Q\N D H¨GLº¯QRU�TVU�¼u²9GI³�P"QAHEJ�P
¼zP"GLK�Q�ULµ¦P"GLT½JÈ³�GLK�ÞLPmTVP"º¯ºÐ°AYZHEJ·K5P"YZÞ�J/õ�UL³�Q\N = J5P"QRPz³�P"QE[�ºZHEQ�GI³�P¶°?³�Y¯HRHRP"K´HRU�GLKÈU�[5HR²9[5H�ß(ºZPzµ1UL³
GLK9GLºZ»!Q�Y¯Q\N > U6°¡P\®LP\³"S�Y�K¶HEJ5PqK5PV±<HkYZHRP\³½GIHEYZU�K¶ULµ�HEJ�PA²�³�ULÞL³�GL¼gS!HEJ5P\»zQRP\³E®LPnGLQkG�õ9GLQ�Y¯Q×HRU�W5P\HRP\³�¼zY�K5P
°AJ�Y¯T�J´W9GIHEG0T\[5õ�P"QnQEJ5U�[�º�W
õ�PuQRP"K/H�HRU0HEJ�P B<= MA *²9YZ²�P"º¯Y¯K5PLS�GLK�W´°AJ�Y¯T�J
³½GLK5ÞLPzTVP"º¯º¯Q�Q�J5U�[�º¯Wïõ�P
W9Y¯QR³EP\Þ�GI³�W�P"W�P"KàHEYZ³�P"ºZ»LN = J�Y¯QCP"K/HEYZ³EPn²9³EU!TVP"Q�Q?Y¯Q¦W5P\²9Y�TVHRP"W0Y¯K�ß�Þ�[5³�P��!N��!N

^4YZÞ�[5³EP��!N��  4GI³�GLº�ºZP"º b º¯[5HRHRP\³ b º¯GLQEQEY¯ß9T\GIHEYZU�K�¢y[�K/HEY¯¼uP B HR³�[�TVHE[5³EP

� f �



�qpd�epC� ; ~¨�4���Bx�u ; ~�s:�z�8� ·"y8s��b�b}�|ms��
s<â�}�|4ã�±R}:�@}��&x�|Tx��[�b�¸«=x��Bxzy
� }:u�p ¤¨K5P¶ULµ¦HEJ�P�¼uU�QEH
²9³EU�¼zY¯QEY�K5ÞqGLQE²�P"TVHEQ£ULµ�HEJ5P b º¯[�HRHRP\³ b º¯GLQEQEY¯ß9T\GIHEYZU�KuTVU<W5PyY¯Q×Y¯HEQ×GIõ9Y¯º¯Y¯Hh»�HRU�W5P\HRP"TVH¡T½J�GLK5ÞLP"Q¡õ�P\HÝ°¡P\P"K
³½GLK5ÞLP�TVP"º�º¯Q\N´MAQ,²�³�P\®!YZU�[9QEºZ»´W�Y¯QET\[9QEQRP"W�S4GïHEGI³EÞLP\HzY¯Q,K5ULHEJ�Y¯K5Þï¼uUL³EP�HEJ�GLK G
QEJ�YZµ1H�Y¯K�HEJ5P�®�GLº�[5P
ULµ�HEJ5Pï¼zP"GLK�ULµ�HEJ�GIH�³�GLK5ÞLP´TVP"º¯ºÌN b º¯[5HRHRP\³ b º¯GLQ�QEYZß9T\GIHEYZU�K�¼zG"»�UIô�P\³0¼zUL³EP�HRU HEJ�GIH�UL³�YZÞ�Y�K�GLº
J/»!²�ULHEJ�P"QEY¯Q?HRP"QEHAHEJ�GLK�U�K5P,P\®LP\³¨PV±!²�P"TVHRP"W�N B<= MA Æ³EP"º¯Y¯P"Q?U�K�HEJ5P,GLQ�QE[�¼u²�HEY¯U�K0HEJ�GIHqP\®LP\³E»0³�GLK�ÞLP
TVP"º�º£Y¯Q�Y¯K�W5P\²�P"K�W5P"K/H�GLK�W�Y¯W5P"K/HEY¯T\GLº¯ºZ»
W�Y¯QRHR³½YZõ9[5HRP"W�N D K�HEJ5Pm³EP"GLº×°kUL³�º¯W�S�HEJ�Y¯Q�Y¯Q�T\º¯P"GI³�ºZ»´K5ULH�HEJ�P
T\GLQEPLN D µÐHEJ�Y�Qy°kP\³EP,HEJ5PuT\GLQRPLS�HEJ5P\³EP�°¡U�[9º¯W0õ�P�K5U�K�P\P"W�HRUgW5P\HRP\³�¼¶Y¯K5P�°AJ�Y¯T�Jï  § ^ÆG¶³½GLK5ÞLP,TVP"º�º
µ1U�º¯ºZU6°¡P"W.S5õ�P"T\GL[9QRP�YZH¦°kU�[�º¯W0GLºZ°CG"»<Q¦õ�PnHEJ5P�Q�GL¼uP�GLQ?HEJ5P�K5PV±!H\N = J�Y¯QCY¯Q¦K5ULHyHEJ5P�T\GLQRP�Y�K�³EP"GLº¯YZHÝ»LS
õ�P"T\GL[�QEP¶ULµ¦HEJ5P�T�J�GLK5Þ�Y�K5Þ�º¯GLK9W�QET\GI²�Pzµ1³EU�¼�³�GLK�ÞLPmTVP"º¯º¡HRU�³�GLK�ÞLPmTVP"º¯ºÌN = J�Y¯Q�Y¯Q�°yJ�GIH,Y¯Q�ò<K5U#°AK
GLQ¦K�U�K f J5U�¼uULÞLP"K5P\U�[9Q¦T\º¯[5HRHRP\³"N B<= Mq  °¡UL³�ò!Qkõ!»mW5P\HRP\³�¼¶Y¯K�Y¯K5Þ�HEJ5P¨PV±!²�P"TVHRP"W�®IGLº¯[5PqULµ&T\º¯[�HRHRP\³?GIH
P"GLT½J
P"ºZP"¼uP"K/HqY�K0HEJ5P,³�GLK5ÞLP,TVP"º¯ºÌN D µ×W�GIHEGmµ3³�U�¼ G�W�Yüô�P\³EP"K/HEºZ»gW�Y¯QRHR³�Y¯õ9[5HRP"Wg³�GLK�ÞLP,TVP"º¯º&Y¯Qq[�QRP"W�HRU
T\GLº�T\[�º¯GIHRP¶HEJ9Y¯QnPV±<²�P"TVHRP"W�®IGLº¯[5PLS&Y¯H�QRòLP\°yQ�HEJ�GIH�®IGLº¯[5PmY¯K´P\³E³EUL³#N�^5UL³,PV±5GL¼u²9ºZPLS4YZµkHEJ5P¶ß�³½QRH�J�GLºZµ
ULµkHEJ5Pu³�GLK�ÞLP¶TVP"º¯º¯QnTVU�¼uP¶µ3³EU�¼ U6®LP\³�°CGIHRP\³"S�GLK�W´HEJ5PzQRP"TVU�K9W·J�GLºZµ¡ULµ¡HEJ5Pu³½GLK5ÞLP¶TVP"º¯º¯QnY�K´G b   D
TVU�¼zP�µ1³EU�¼ ³�[5ÞLÞLP"W�¼uU�[�K/HEGLY¯K�Q?GLº¯U�K5ÞzHEJ5P�TVU�GLQEHAº¯Y¯K�PLS5HEJ�Y¯Q¦¼zGLK�K�P\³?ULµ4P\®�GLº¯[9GIHEYZU�K�¼zG#»�õ�P"TVU�¼zP
²(GI³EHEY¯T\[�º¯GI³½ºZ»´P\³E³EU�K5P\U�[9Q\N @ ±<²�P"TVHRP"W ®IGLº¯[5P"Q�ULµqHEJ5P0T\º¯[�HRHRP\³uU#®LP\³¶HEJ�P0QRP"G·¼zG#»�õ�PgW5P\HRP\³�¼zY�K5P"W
õ!»È[�Q�Y¯K5Þ�T\º¯[�HRHRP\³,³�P\HE[5³�K�Q�µ3³EU�¼|HEJ5P�¼uU�[�K/HEGLY¯K�Q"N = J�Y�Q�T\ºZP"GI³�º¯»·GLW�W�Q,¼uUL³EP�T\º¯[5HRHRP\³�HRU
HEJ5P�QEP"G
HEJ9GIH¨Q�J5U�[�º¯W�õ�P�PV±<²�P"TVHRP"W�N�^�[5³EHEJ�P\³�¼uUL³EPLS�HEJ5PuT\º¯[�HRHRP\³qµ1³EU�¼ HEJ5PuQRP"G�Y¯Q¨[�QRP"W�HRU0W5P\HRP\³�¼¶Y¯K5P�HEJ�P
PV±<²�P"TVHRP"W´T\º¯[5HRHRP\³¨U#®LP\³�HEJ5Pu¼uU�[�K/HEGLY¯K�Q\N = J�Y�QA¼zG#»�°kP"GIòLP"K´HEJ5P,PV±!²�P"TVHRP"W
®IGLº¯[5P,ULµ£HEJ5PuT\º¯[�HRHRP\³
GLK9W0¼zG"»�³EP"Q�[�ºZHEQ¦Y¯KgY¯K9QE[5¹¶T\YZP"K/HCQE[5²�²�³�P"QEQEYZU�K�ULµ4HEJ�GIHyT\º¯[�HRHRP\³R) e � cLc ,ØN

= J5P"QRP B<= MA '°kP"GIò!K5P"Q�QRP"QCºZP"GLW�Q×HRU,HEJ5PqK5P\°�HRP"T½J�K5U�ºZULÞL»¶ULµ.G�K5U�K f J5U�¼uULÞLP"K5P"YZHÝ»¶W5P\HRP"TVHRUL³"N
D K�HEJ5Pn²9GLQEH\S�K5U�K f J5U�¼uULÞLP"K�P"YZHh»�W5P\HRP"TVHRUL³�QAJ�G"®LP�õ�P\P"Kg[�QEP"W�HRUzY¯QRU�º¯GIHRPn³�GLK�ÞLP�TVP"º¯º¯QkHEJ�GIHyGI³EPn²(GI³ f
HEY�T\[�º¯GI³�ºZ»zW9Yüô�P\³�P"KàHCHEJ�GLKgHEJ�PqULHEJ�P\³?³�GLK5ÞLP�TVP"º¯º�Q¦Y¯K�HEJ5P b   D N = J5P"QRP¨³�GLK�ÞLP�TVP"º¯º¯Qk°¡P\³�PnP"QEQRP"K/HEY¯GLº¯ºZ»
W9Y¯QET\GI³�W5P"W�°AJ5P"K0T\GLº¯T\[�º�GIHEY¯K5ÞuHEJ5P�°kP"YZÞ�J/HEY¯K5Þz¼zGIHR³½Yü±*) ¢ e�c ý�,�) e � � ��,ØN = J5P\³�P\µ3UL³EPLS9HEJ5P"QRP�³�GLK�ÞLP
TVP"º�º¯Q�HEJ�GIH¶°kP\³EP�K�U�K f J5U�¼uULÞLP"K5P\U�[9Qz°kU�[�º¯W K5ULH¶Y�¼u²�³EUL²�P\³�ºZ»·QEòLP\°�HEJ5Pg°kP"YZÞ�J/HEQzµ1UL³zHEJ5P0³�GLK�ÞLP
TVP"º�º¯Q\N = J�Y�QAJ�GLQ¨õ�P\P"K
¼uP\Hn°yY¯HEJ�¼zYZ±!P"Wï³EP"QE[9ºZHEQ\N D KïQEU�¼uPzT\GLQRP"QnYZHnY¯¼u²9³EU#®LP"WïHEJ5P�PVô�P"TVHEYZ®LP"K5P"QEQ
ULµ B<= MA �S<°yJ�Y¯º¯PyY¯K�ULHEJ5P\³?T\GLQRP"Q¦YZH¦GLTVHE[�GLº�ºZ»¶W5P"TV³EP"GLQEP"W�N = J�Y�Q£¼uP\HEJ5U<WgGLº¯QRU�J�GLQCHEJ5P¨²�ULHRP"K/HEY¯GLº�HRU
²9³EU!W9[�TVP�µ�GLº¯QRP�²�U�QEYZHEY¯®LP"Q\N?^5UL³qPV±<GL¼u²(ºZPLS�Y¯µ�HEJ�P\³EP�Y¯QAG¶º¯GI³�ÞLP�QEJ�Y¯µ3HyY�K0HEJ5P,¼uP"GLK�Y�KgU�K5P�ºZU!T\GIHEY¯U�K�S
Y¯H�Y¯Q�³�P\Þ�GI³�W5P"W�õ/» B<= MA ÜGLQ,G0HEGI³EÞLP\H\SÐ³�P\Þ�GI³�W�ºZP"QEQ�ULµ¦°yJ�GIH,GLTVHE[�GLº¯ºZ»´T\GL[�QRP"W�HEJ�GIH,QEJ�YZµ1H�Y¯K´HEJ�P
¼zP"GLK�N = J�Y¯Q¡QEJ�YZµ1H£Y¯KmHEJ5P¨¼uP"GLK�¼zG"»mJ�G"®LPnGLTVHE[�GLº¯º¯»zõ�P\P"KmT\GL[�QEP"Wmõ!»zG�T�J�GLK�ÞLPqY¯K�T\º¯[5HRHRP\³C³�GIHEJ�P\³
HEJ9GLK�HEJ�P�GLW9W�YZHEYZU�K�ULµyGïHEGI³EÞLP\H\N = J�Y¯Q,QEJ�YZµ1H�Y¯K'T\º¯[5HRHRP\³u¼zG#»�GLº¯QEUïõ�P�GLQEQRU<T\Y¯GIHRP"W °yYZHEJ'G
QEJ�YZµ1H
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Y�K�HEJ5Pu[�K9W5P\³�ºZ»<Y¯K5Þ¶W9Y¯QRHR³�YZõ([5HEYZU�K�NyMqK/»�HEY¯¼uP,HEJ�Y¯Q¨GLQEQ�[�¼u²�HEYZU�K�ULµ D�D­§ Y¯Qqõ�³EULòLP"K�S B<= MA  Q�[<ô�P\³½Q
GLK9W ²�U�Q�QEYZõ9ºZ»´²9³EU!W9[�TVP"Q,P\³E³EU�K5P\U�[�QuGLK9W [�K5³EP"º¯Y�GIõ9ºZP¶³�P"QE[�ºZHEQ\N > U6°¡P\®LP\³#Skõ!» [�QEY¯K5ÞïHEJ5P b º¯[�HRHRP\³
b º¯GLQEQEYZß(T\GIHEYZU�K�¼uP\HEJ5U<W�Q\S�YZH?¼zG#»mõ�Pn²�U�QEQEY¯õ9ºZPqHRU¶W5P\HRP\³�¼zY�K5PnYZµ�HEJ5PnHEJ�P\³EP�Y¯QC³EP"GLº�ºZ»mGzQ�J�YZµ1HkY¯K�HEJ�P
¼zP"GLKÈT\GL[�QRP"WÈõ/»ïHEJ5P¶GLW9W�YZHEYZU�K
ULµ¦GgHEGI³EÞLP\H\S4UL³,YZµ¡HEJ�P\³EP¶Y¯Q�¼zP\³EP"ºZ»
G0QEJ�YZµ1H�Y¯K
HEJ5Pm¼uP"GLKÈT\GL[�QEP
õ!»zT�J9GLK5Þ�Y¯K5Þ�T\º¯[5HRHRP\³k²9GIHRHRP\³�K�Q"N×MyÞ�GLY¯K.S!G,K5U�K f J5U�¼zULÞLP"K5P"YZHh»�W5P\HRP"TVHRUL³?W5U!P"Q¡K�ULHkGLY¯¼�HRU�W5P\HRP"TVH¦G
HEGI³�ÞLP\H\S�³�GIHEJ5P\³?YZH¦GLY¯¼¶QCHRUzW�Y¯QETVU6®LP\³?ºZU!T\GIHEY¯U�K�Q¦Y¯K�HEJ5PnW�GIHEGuT\[5õ�P¨HEJ�GIH?GI³EP�QEY¯Þ�K�YZß9T\GLK/HEºZ»zW�Yüô�P\³EP"K/H
µ1³EU�¼ HEJ�P"YZ³?QE[5³E³�U�[�K�W�Y¯K�Þ�³�GLK5ÞLP�TVP"º¯º¯Q

= U
µ�[5³EHEJ5P\³,²9[5³½QE[5P¶HEJ9Y¯Q,²�U�Q�QEYZõ9Y¯º�YZHh»LS&HEJ5P b º¯[5HRHRP\³ b º¯GLQ�QEYZß9T\GIHEYZU�K'Y¯Q�µ1[�³EHEJ5P\³�¼uU!W9YZß�P"W�HRU
HRP"QEH�HEJ�Y¯Q�Jà»!²�ULHEJ5P"QEY¯Q\N b º¯[�HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�K´¼zG#»´õ�P¶[�QRP"W�GLQ�G�K�U�K f J5U�¼uULÞLP"K5P"Y¯Hh»·W5P\HRP"TVHRUL³"N
= J5PAK5P\° b º�[5HRHRP\³ b º¯GLQEQEYZß(T\GIHEYZU�K¶QRULµ1Hh°CGI³EPn³EP"GLW9QkY�K¶³�GLK�ÞLPqTVP"º¯º�Q�ÿE[�QRHCGLQCYZHkJ9GLWmW5U�K�PA²�³�P\®!YZU�[9QEºZ»LN
@ GLT�J�³�GLK�ÞLP
TVP"º�ºAY¯Q�GLQEQ�YZÞ�K5P"WÆHEJ5PïHRUL² ß�®LP
õ�P"QEHmß�H�W�Y¯QEHR³�YZõ9[5HEY¯U�K�Q\N = J�P"QRPïW9Y¯QRHR³�YZõ([5HEYZU�K�QzGI³�P
Q�G"®LP"W0µ1UL³?P"GLT½J0³�GLK5ÞLP�TVP"º¯ºÌN£¤¨K�TVP�TVU�¼u²(ºZP\HRP"W�S9GuTVU�¼u²(GI³�Y¯QRU�KgY¯Q¦W�U�K5PnHRU¶QRP\P�J�U#°*¼zGLK/»�õ�P"QEH¦ß�H
W9Y¯QRHR³�YZõ([5HEYZU�K�QqY¯K´TVU�¼z¼uU�KÈP"GLT�JÈ³�GLK5ÞLP¶TVP"º¯º£J�GLQn°yYZHEJ·HEJ5Pu²�³EP\®<YZU�[�Q¨³�GLK�ÞLP¶TVP"º¯ºÌN D µkHEJ5Pz³EP\HE[5³½K�Q
Q�J�GI³EP�¼zGLK/»gW�Y¯QRHR³½YZõ9[5HEYZU�K9Q¡Y¯K�TVU�¼z¼uU�K�S9Y¯Hy¼zG"»gõ�P�GuÞLU!U<W�GLQEQE[9¼u²�HEYZU�KgHEJ9GIH?HEJ5U�QRP�³�GLK5ÞLP�TVP"º¯º�Q
GI³�PmY¯K�W�P\P"WÈW�Y¯QEHR³�YZõ9[5HRP"W´GLº�YZòLPLSÐGLK�WÈJ�G#®LP�Q�Y¯¼zY¯º¯GI³�T\º¯[5HRHRP\³,³EP\HE[5³�K�Q"N > U#°kP\®LP\³"S£Y¯µkHEJ�P\»ÈGI³EPmK�ULH\S
HEJ9GIH�¼zG#»ÈQEYZÞ�K�Y¯µ3»�HEJ�GIH�HEJ�P\³EPmJ�GLQ�õ�P\P"KÈG�Q�YZÞ�K�YZß9T\GLK/H�T½J�GLK5ÞLP�Y¯K´HEJ5PmHEJ5P\»´°kG#»·HEJ5P�T\º¯[5HRHRP\³�Y�Q
Q�J�GI²�P"WuY¯KuHEJ5U�QRPy³�GLK5ÞLPyTVP"º¯º�Q\S�UL³£HEJ�PyGLW�W�YZHEY¯U�K�ULµ�G�HEGI³EÞLP\H¡Y¯KzHEJ�GIH×³�GLK5ÞLPATVP"º¯º�T�J9GLK5ÞLP"WzHEJ5PAQEJ�GI²�P
ULµ¨HEJ5P�³EP\HE[5³�K�QuQ�YZÞ�K�YZß9T\GLK/HEºZ»�P"K5U�[5Þ�J:HRU�T�J�GLK5ÞLP�HEJ5P0õ�P"QRHuß�HmW�Y¯QRHR³�Y¯õ9[5HEYZU�K�Q"N D K HEJ�Y¯QuT\GLQEPLS?G
T½J�GLK5ÞLPzY¯KïHEJ5Pz¼zP"GLK
ULµ¡HEJ5U�QEPu³�GLK5ÞLPuTVP"º¯º¯Qn¼zG#»ïK�ULHqõ�PuG�T\ºZP"GI³�Y¯K9W�Y¯T\GIHEYZU�K�ULµkG�HEGI³EÞLP\H\S�ÿR[9QRHnG
Q�J�YZµ1HkY¯K�HEJ5P�T\º�[5HRHRP\³?³EP\HE[5³½K�N D K�P"YZHEJ�P\³?T\GLQRPLS9YZH¦Y¯Q¦T\ºZP"GI³yHEJ�GIH¦HEJ�Y¯QCºZU<T\GIHEYZU�Kg¼zG#»�K�U#° õ�Pnº¯GIõ�P"ºZP"W
GLK�GI³EP"G�ULµ�Y¯K/HRP\³EP"QRH\S<õ�P"T\GL[�QRP¨ULµ�HEJ5PnGLK5U�¼¶GLºZ»zµ1U�[�K�WmHEJ5P\³EPLN = J�PqK![�¼�õ�P\³kULµ&W9Y¯QRHR³�YZõ([5HEYZU�K�QÐHEJ9GIH
G�³½GLK5ÞLP�TVP"º¯º�J�GLQ¦GLº¯Y¯òLPq°AYZHEJ�²�³EP\®<YZU�[�Qk³�GLK5ÞLP�TVP"º�º¯QCQRP\³E®LP"Q?GLQ?Gu¼zP\HR³�Y¯Tqµ3UL³AJ5U�¼uULÞLP"K5P"YZHÝ»LN = J9Y¯Q¡Y�Q
G�QET\GLº¯Puµ3³EU�¼Ò�\P\³�UgHRUgß�®LPLS��\P\³EU0¼uP"GLK�Y�K5Þ�HEJ�GIHnHEJ5P\³EP�°kP\³EPzK5UgW�Y¯QRHR³½YZõ9[5HEYZU�K9Q?Y¯K
TVU�¼z¼uU�K´°AYZHEJ
HEJ�Pm²�³�P\®!YZU�[9Q�GLW�ÿEGLTVP"KàH�³�GLK�ÞLP�TVP"º�º¯Q\SÐGLK�W�ß�®LP�¼zP"GLK�Y¯K5Þ�HEJ�GIH,GLº�º£ULµ?HEJ�Pmõ�P"QRH,ß�H�W9Y¯QRHR³�YZõ([5HEYZU�K�Q
µ1UL³�õ�ULHEJ´ULµCHEJ5P¶GLWIÿRGLTVP"K/H�³�GLK�ÞLP¶TVP"º¯º¯Q�GI³�PzPV±<GLTVHEº¯»ïHEJ�P¶QEGL¼uP¶GLQ�HEJ5P¶T\[5³�³EP"KàH�³�GLK5ÞLP¶TVP"º¯ºØN D H�Y�Q
GLº�QRU�[�QRP\µ�[�º<HRU,J�G"®LPqG�QET\GLº¯GIõ9º¯P?¼uP\HR³�Y¯T¦µ1UL³¡¼zP"GLQE[5³EP¦ULµ.K5U�K f J5U�¼uULÞLP"K5P"YZHÝ»LS/UL³kJ5P\HRP\³EULÞLP"K5P"Y¯Hh»LN£^5UL³
HEJ9Y¯Q\S�Ggõ(Y¯GLQ�Y¯Q�GLW9W5P"W´HRU0õ�P"QRHnß�H�W�Y¯QRHR³�Y¯õ9[5HEYZU�K�QqY¯K´TVU�¼z¼zU�KÈTVU�[�K/H\N = J�PzY¯Kà®LP\³½QRPzULµCHEJ�Y¯QnQE[9¼
QEP\³E®LP"QyGLQ?G¶QET\GLº¯GIõ9ºZP�¼zP\HR³�Y¯T¨µ1UL³yJ5U�¼uULÞLP"K5P"Y¯Hh»gHEJ�GIH?³�P\HE[5³�K�QC®IGLº¯[5P"QCµ1³EU�¼ Øä � >¾? HRU Øä � >@?)å7æ N

= U�TV³EP"GIHRP�G¶¼uP"GLQE[�³�GIõ9ºZPnHRP"QRHqµ1UL³yHEJ�Y¯QyK5U�K f J5U�¼uULÞLP"K�P"YZHh»0W5P\HRP"TVHRUL³#S�GmW�Yüô�P\³EP"K/H¦HRP"QRHqW9GIHEG
QEP\H,Y¯Q,[�QRP"W.N = J�P e
b MA¢ e W�GIHEG
QRP\H�Y¯Q,[�QRP"W�S4õ�P"T\GL[�QRP�YZH�Y¯Q�®LP\³E»�°¡P"º�º£ò<K5U#°AK�N = J�P�T\º¯[�HRHRP\³
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HEJ9GIHnPV±<Y¯QEHEQ�Y¯KïHEJ�Y¯QnQRP\H�J�GLQ¨õ�P\P"K´QRHE[�W�YZP"WïHEJ5UL³�U�[5Þ�J�ºZ»LN = J�Y�QqGLº�ºZU#°yQnG0HRP"QRHnHRU0õ�PuTVU�K�QRHR³�[�TVHRP"W
HEJ9GIHC¼¶G"»¶»<YZP"º¯W�¼uP"GLQE[�³�GIõ9ºZPq³EP"QE[�º¯HEQ\N = J5P¨W�GIHEGuQRP\HCHEJ�GIH¦Y¯QC[�QRP"W�Y¯QCGLº¯QRU�QE[5õ(QRHEGLKàHEY�GLº¯ºZ»zW�Yüô�P\³EP"K/H
HEJ9GLKgHEJ5P�W�GIHEG¶GI³E³�YZ®<Y¯K5Þ�°yYZHEJ�HEJ�P�²9GI³�GLº¯º¯P"º(²(YZ²�P"º¯Y¯K5P B<= MA �GI²�²9º¯Y¯T\GIHEY¯U�K�N = J�Y¯QC³EP"á![�YZ³�P"W�µ1[5³�HEJ5P\³
GLW9GI²�HEGIHEYZU�K ULµqHEJ5P b º¯[�HRHRP\³ b º¯GLQEQEY¯ß9T\GIHEYZU�K TVU!W�PLN = J5PgW�GIHEG´T\[5õ�P"Q�µ3³�U�¼ HEJ5P e
b MA¢ e W9GIHEG
QEP\H?°¡P\³�P�QEJ�GI²�P"WgW�YZô�P\³EP"K/HEºZ»LN = J5P\»m°kP\³EP,W�Y¯¼uP"K�Q�YZU�K5P"Wjç�Ë»Û Û Ë�Ë Ù î¸À�÷7Á�îw÷ Ù Ë7K Û � Û ÎbÎÀ��S�°AYZHEJó ¿ � c S�» ¿þý d �!SnGLK�WÄ= ¿ ��� c N FyULHgU�K�º¯»8°kP\³EP
HEJ5P·W�GIHEG QRP\HEQgW�YZô�P\³EP"K/HgQEY��\P"Q\SAHEJ5P\»
GLº�QRU0TVU�K�QEY¯QEHRP"W
ULµCW9Yüô�P\³�P"KàH¨P"ºZP"¼uP"K/HEQ\N @ GLT�J·P"º¯P"¼uP"KàH�TVU�K9QEY¯QRHRP"W´ULµkHh°kU�W5U�[�õ9ºZP�¸�U�GIHEY¯K5Þ�²�U�Y¯K/H
K![�¼�õ�P\³�Q\S�HEJ5P�³EP"GLº4²9GI³EHnGLK�W
HEJ�PzY¯¼zGIÞ�Y¯K�GI³�»0²9GI³EH\N @ GLT�J·ULµ£HEJ5P"QRPuP"º¯P"¼uP"KàHEQ�TVU�KàHEGLY¯K�P"W
®�GLº¯[�P"Q
U�K:HEJ5PgUL³�W5P\³uULµ�ý°î�ý c ã æ HRU8ý°î�ý c ã Ø ) =?>Ac ý�,ØN = J�Y¯Q�Y¯QuG´QRHEGI³Eò TVU�K/HR³�GLQRH¶HRU´HEJ�Pg³�GLK5ÞLPgULµ
®IGLº¯[5P"Q"S�GLK
PV±5TVP\³E²�H�Y�QqTVU�K/HEGLY¯K5P"W´Y�KïMA²�²�P"K�W�YZ±gªqS.HEJ9GIHn°¡P\³EPuY¯KïHEJ5P�²9GI³½GLº¯ºZP"º&²9YZ²�P"º¯Y¯K5P�QR²�P"T\YZß9T
W9GIHEGzQRP\HEQR) M b+��� õ-,ØN

MAK�ULHEJ5P\³z¼zG6ÿRUL³�W9Yüô�P\³�P"K�TVPmõ�P\HÝ°¡P\P"K HEJ�Y�Q�K5U�K f J5U�¼uULÞLP"K5P"YZHÝ»�W5P\HRP"TVHRUL³mGLK�W'ULHEJ5P\³�²�³EP\®<Y f
U�[9QqY�¼u²9ºZP"¼uP"K/HEGIHEYZU�K�Q¨Y¯QAHEJ5Pu¼zGLK�K�P\³¨Y�K�°yJ9Y¯T�J
YZH¨W5P\HRP\³�¼zY�K5P"Qq°yJ�GIHnG�K5U�K f J5U�¼uULÞLP"K�P"YZHh»ïY¯Q¨Y¯K
ÞLP"K�P\³�GLºÌN e U�QRH�K�U�K f J5U�¼uULÞLP"K5P"Y¯Hh»
W5P\HRP"TVHRUL³�Q�GIHRHRP"¼u²9H�HRU0TVU�K�QRHR³�[9TVH�GLK
PV±!²�P"TVHRP"W´®IGLº¯[5P,µ3UL³�GLº¯º
º¯U!T\GIHEYZU�K9Q�Y¯K
HEJ5PzW�GIHEG�T\[5õ�PLN = J5P"K´G0TVU�¼u²(GI³�Y¯QRU�K´Y¯Q�¼zGLW5PuHRU�QRP\P¶°yJ�Y¯T½J
³�GLK5ÞLP¶TVP"º¯º�QnW5P\®!Y�GIHRP
Q�YZÞ�K�YZß9T\GLK/HEºZ»�µ3³�U�¼�HEJ�GIHqPV±<²�P"TVHRP"Wï®IGLº¯[5PLN?FAULH¨U�K�ºZ»gY¯Q?HEJ9Y¯Q?PV±<HR³EP"¼uP"ºZ»�TVU�¼u²9[5HEGIHEYZU�K9GLº¯ºZ»gY¯K/HRP"K f
Q�YZ®LPLS&õ([5H�YZH,Y¯Q�GLº¯QRUïW5U!P"Q�K5ULH,GLT\TVU�[�KàH�µ1UL³�QEJ9YZµ3HEY�K5Þ0J5U�¼uULÞLP"K5P\U�[9Q�T\º¯[�HRHRP\³"N0^5UL³,PV±<GL¼u²(ºZPLS&HEJ�P
Q�TVP"K�GI³�YZU�ULµ4Guº¯GLK�WgGLK�WgQRP"G�HR³½GLK�QEYZHEYZU�K�Y¯Q¦[9QRP"WgGIÞ�GLY¯K�N = J�P�T\º¯[5HRHRP\³¦U#®LP\³AHEJ5P�QRP"GuY¯QC®LP\³�»�J5U�¼zU f
ÞLP"K�P\U�[�Q\S�GLK�WïHEJ5PzT\º�[5HRHRP\³nU#®LP\³�HEJ�P�º�GLK�W
Y¯Q¨J5U�¼uULÞLP"K5P\U�[�Q�GLQ¨°¡P"º¯ºØN D µkG�HR³�GLW�YZHEY¯U�K�GLº&GI²9²�³EU�GLT�J
°kP\³EP¨[�QRP"W�S/HEJ5PyHRULHEGLº�PV±<²�P"TVHRP"Wm®IGLº¯[5PA°¡U�[9º¯Wzõ�PyT\GLº¯T\[9º¯GIHRP"W�S<GLK�W¶HEJ�P"KmGI²�²(º¯YZP"WuHRU,³�GLK5ÞLPqTVP"º¯º¯QkY¯K
QEU�¼uPA¼zGLK9K5P\³"N b ºZP"GI³�ºZ»�Y¯KzQEU�¼uPAºZU<T\GIHEYZU�K�Q£PV±!²�P"TVHRP"W¶®�GLº¯[�P"Q£W5P\³�Y¯®LP"Wuµ3³�U�¼�º¯GLK�W¶GI³EPA[�QEP"WzU�K¶QEP"G
³½GLK5ÞLP�TVP"º¯º�QyGLK�W�®!Y¯TVP�®LP\³�QEG�) e � � �:,ØN = J9Y¯Q?J�GLQAHEJ5P�²�ULHRP"K/HEY¯GLº.HRUm²�³EU<W�[�TVP�J�UL³E³EP"K�W5U�[9Q¦P"K�W0³�P f
Q�[�ºZHEQ\N = J5PnK5P\°©Y¯¼u²9ºZP"¼zP"KàHEGIHEYZU�K�ULµ�HEJ5P�K5U�K f J�U�¼uULÞLP"K5P"YZHÝ»�W5P\HRP"TVHRUL³q¼uP\³EP"ºZ»�ºZU!ULò!Q¦µ1UL³¦³�[�K9K�Y¯K5Þ
T½J�GLK5ÞLP"Q¦Y¯K�T\º¯[5HRHRP\³#S!³½GIHEJ5P\³CHEJ�GLK�T\GLº¯T\[�º¯GIHEY¯K�Þ�PV±<²�P"TVHRP"Wm®IGLº¯[5P"QkU6®LP\³?GI³EP"GLQ\N D K�HEJ5Pqº�GLK�WmGLK9W�QEP"G
T\GLQEPLS�HEJ�P\³EP¶°kU�[�º¯W´õ�PzU�K�P¶³�GLK5ÞLPmTVP"º¯º×HEGIÞLÞLP"W GLQ,K5U�K f J5U�¼uULÞLP"K�P\U�[�Q�W9YZ³EP"TVHEºZ»
GIH�HEJ5P�º¯GLK�W·QEP"G
TVU�K/®LP\³EÞLP"K�TVPLN = J5P¦ULHEJ5P\³×³½GLK5ÞLPyTVP"º¯º¯Q4°kU�[�º¯WuGLº�º<õ�P?TVU�K9QEY¯W5P\³EP"WuK�UL³�¼zGLºÌN = J�Y¯Q4W5P\HRP"TVHRUL³CY¯Q4ÞLP"GI³EP"W
HRU6°kGI³½W·W5P\HRP"TVHEY¯K5ÞgºZU<T\GIHEYZU�K
ULµkT\º¯[5HRHRP\³nQEJ�YZµ1HEQ¨GLK�WïHR³�GLK�QEY¯HEYZU�K�QA³�GIHEJ5P\³nHEJ�GLK´K5U�K f J5U�¼uULÞLP"K5P"YZHEY¯P"Q
U6®LP\³qGLK�GI³EP"G<N

 ×³EP"º�Y¯¼zY¯K�GI³�»zHR³�Y¯GLº�³�[�K�Q¦Y¯K9W�Y¯T\GIHRP�HEJ�GIHAHEJ5P b º�[5HRHRP\³ b º�GLQEQEYZß9T\GIHEY¯U�K�²�³EU<W�[�TVH?Y¯QAQEY¯¼u²9º¯»¶HRU!U
QEP"K�QEYZHEYZ®LP�HRUm¼zY¯K�UL³AT�J9GLK5ÞLP"QAY�K�W�Y¯QEHR³�YZõ9[5HEY¯U�K�N = J5P\³�P\µ3UL³EPLS(õ�P\µ3UL³EP�QRP\³�YZU�[�QyHRP"QRH¨QE[�YZHRP"QAGI³EP�P"QRHEGIõ f
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º�Y¯QEJ5P"W�S&YZH�¼zG"»´õ�P¶[9QRP\µ1[9º4HRU�ß9K�WÈGg°kG#»´HRU ¬_HE[5³½KÈW5U6°yK-®gHEJ5PmQRP"K�QEYZHEY¯®!YZHÝ»�ULµCHEJ5P�GI²�²9º¯Y�T\GIHEYZU�K�N
e P\HEJ5U<W�Qq¼�[�QEHyõ�P�W5P\®<Y¯QRP"W�Y¯KgUL³�W5P\³qHRUmJ9YZÞ�J�º¯YZÞ�J/H¦U�K�ºZ»�HEJ5P,¼uUL³EP,P\ÞL³EP\Þ�YZU�[�QqT�J9GLK5ÞLP"Q¨Y¯K0W�Y¯QEHR³�Y f
õ([5HEYZU�K�NÐ¤qHEJ5P\³E°yY�QRPLSàYZHÐ°kU�[�º¯W�õ�P?K5P"GI³�º¯»�Y¯¼u²�U�QEQ�YZõ9ºZP¡HRU�W5P\HRP\³�¼zY�K5P¦°yJ�Y¯T½J�³�GLK5ÞLPyTVP"º�º¯Q4°¡P\³�P?HR³�[�ºZ»
¼,[�T½J·W�Yüô�P\³EP"K/HnHEJ�GLK´HEJ5Pu²�³�P\®!YZU�[9Q¨³�GLK5ÞLPzTVP"º¯º¯Q"S�GLK�W
°yJ�Y�T�J
U�K5P"Q�°¡P\³EPuU�K9ºZ»ïQ�º¯YZÞ�J/HEºZ»�W�Yüô�P\³EP"K/H
HEJ9GLK�GLWIÿRGLTVP"K/HC³EP\HE[5³�K�Q"N = J�Y¯QkY¯Q¡GLT\TVU�¼z²9º¯Y¯QEJ�P"W¶HEJ5³�U�[5Þ�JmG,°yY�K�W5U#°AY¯K5Þ�GLW�GI²9HEGIHEYZU�K�HRU,HEJ�P b º�[5H f
HRP\³ b º�GLQEQEYZß9T\GIHEY¯U�Kg²�³EU<W�[�TVH\N D K0UL³½W5P\³AHRU�P"K�QE[�³EP�HEJ�GIHqU�K�ºZ»�®IGLQRHEºZ»0W�YZô�P\³EP"K/Hy³½GLK5ÞLP,TVP"º�º¯QyGI³EP,õ�P
¸(GIÞLÞLP"W�SàT�J9GLK5ÞLP"Q×GI³EP?¼zGLW�PkHEJ9GIHÐµ3UL³�TVP¦HEJ�PCW9GIHEG¨HRU�GI²�²�P"GI³×¼uUL³EP¦J5U�¼uULÞLP"K5P\U�[9QÐHRUnHEJ5P¦W�Y¯QRHR³½YZõ9[ f
HEY¯U�K0Y¯W5P"K/HEYZß9T\GIHEYZU�KgQE»!QRHRP"¼0N£MÜQET\GLºZP�µ�GLTVHRUL³AY¯QyGLW�W5P"WgHRUzHEJ�P�²9GI³�GL¼uP\HRP\³½Q?HEJ�GIHyGLº�ºZU#°*Gzµ3³�GLTVHEY¯U�K
ULµ�HEJ5P�GLW�ÿEGLTVP"K/H?³�GLK5ÞLP�TVP"º¯º�QCHRUuõ�P�[9QRP"WgY¯K�HEJ5P�T\GLº¯T\[�º�GIHEYZU�K�ULµ&HEJ�P�W�Y¯QRHR³�Y¯õ9[5HEYZU�K¶µ3UL³?HEJ�P�T\[5³E³EP"K/H
³½GLK5ÞLPzTVP"º¯ºÌN § P\²�P"K�W�Y¯K5Þ�[5²�U�K
HEJ�Y¯QnQ�T\GLºZPuµ1GLTVHRUL³#S&YZH�Y¯QnK�U#°v²�U�QEQEY¯õ9ºZP�HRU�P"K�QE[5³EP�HEJ�GIH�G�²�UL³�HEYZU�K
ULµ�HEJ5PqW9GIHEG,QEP\HkY¯QkPV±5GLTVHEºZ»zHEJ5P¨QEGL¼uPnGLQCY¯KmHEJ5Pq²�³EP\®<YZU�[�Q£W9Y¯QRHR³�YZõ([5HEYZU�KzY¯W�P"KàHEYZß(T\GIHEYZU�Kz²�³�U!TVP"W�[�³EPLN
= J�Y¯QkU#®LP\³�º�GI²�³EP"QE[9ºZHEQ¦Y¯Kg¼,[�T�J�T\ºZP"GI³EP\³yW5P"º�Y¯K5P"GIHEYZU�K�õ�P\Hh°kP\P"K�QEP\®LP\³EP"ºZ»�K5U�K f J5U�¼uULÞLP"K�P\U�[�Q?³�GLK�ÞLP
TVP"º�º¯Q\N = J�Y�Q¡°AY¯K�W5U6°yY¯K5Þ,²�³EU<TVP"W�[5³EP�Y�Q¦W5P\²9Y¯TVHRP"W0Y�Kg^�Y¯Þ�[5³EP��!N��5N

^4YZÞ�[5³EP��!N�� b º¯[5HRHRP\³ b º�GLQEQEYZß9T\GIHEY¯U�K1�ÆY¯K9W5U#°yY�K5Þ¶¤q²�HEYZU�K
= J�Y¯Q�°yY¯K9W5U#°yY�K5Þ�GLW�GI²9HEGIHEYZU�K GLº¯ºZP\®<Y¯GIHRP"Q�HEJ5P�PVô�P"TVHEQuULµq¼¶Y¯K5UL³�T�J�GLK5ÞLP"Q¶Y¯K W�Y¯QRHR³�Y¯õ9[5HEYZU�K�N

= J�Y¯Q�°yY¯K�W�U#°�Y¯QgGLº¯QRU:GLWIÿR[�QEHEGIõ9ºZPLS¨YZHgY¯Q�³EP"GLW Y¯K GLQ0U�K5P´ULµ�HEJ�P´²9GI³�GL¼uP\HRP\³�Q�Y¯K�HEJ5P·QRHEGI³EHE[�²
ß(ºZPLN FyULH�U�K�ºZ»�W5U/P"Q�YZH0W5P"TV³EP"GLQRPÈHEJ5PÈ[�K5³�P"º¯Y¯GIõ9ºZPïU�[5HR²9[�H\Sqõ([5H�HEJ5P\³EPÈGI³EP�GLº¯QRU:QRP\®LP\³�GLº�®LP\³E»
Y�KàHRP\³EP"QEHEY¯K5Þ?QEY¯W�P�PVô�P"TVHEQ&HRU?PV±!²(GLK�W�Y¯K5ÞCHEJ5PÐ°AY¯K�W5U6°´HRU?U#®LP\³�º�GI²�²9Y¯K5Þ¦³½GLK5ÞLP£TVP"º¯º¯Q"N = J�Y¯Q�Y�Q�W�Y¯QET\[�Q�QRP"W
Y�K�HEJ�P0K5PV±!HzQEP"TVHEYZU�K�N = J�Y¯Q�K5P\° T½J�GLK5ÞLP�Y�Qu¼�[�T½J:¼uUL³EPg[�QEP\µ1[�ºCY¯K PV±<²�U�QEY¯K5Þ
GI³EP"GLQ¶ULµqT\º¯[�HRHRP\³
HEJ9GIH�W5UgK5ULHn³EP"QRP"¼�õ9ºZP�HEJ5P"YZ³�Q�[5³E³EU�[�K9W�Y¯K5Þ�Q\N D K
HEJ5PuÞLP"K5P\³�GLºÐT\GLQEPz°yYZHEJïHEJ5PuQET\GLºZPuµ�GLTVHRUL³�QEP\HnHRU
HÝ°¡U5S4HEJ5PmW�Y¯QRHR³�Y¯õ9[5HEYZU�KïY¯W5P"K/HEYZß9T\GIHEYZU�K·ULµCG0³�GLK5ÞLP¶TVP"º¯º£TVU�KàHEGLY¯K9Q Ýè ULµCHEJ5P�QEGL¼uP¶W�GIHEG0²�U�Y�KàHEQ�GLQ
HEJ�P0²�³EP\®<YZU�[�QuW�Y�QRHR³�YZõ9[�HEYZU�K�Y�W5P"KàHEY¯ß9T\GIHEYZU�K�N = J�P\³EP\µ3UL³�PLSkHEJ�P�K5P\° Øè ULµ¨HEJ5PgP"º¯P"¼uP"KàHEQ�¼,[�QRHuõ�P
W�³�GLQRHEY¯T\GLº¯º¯»¶W�Yüô�P\³EP"K/Hkµ1³EU�¼ HEJ5PnP"º¯P"¼uP"KàHEQCHEJ9GIH?°¡P\³�Pn³EP\²9º¯GLTVP"WgY¯K�UL³�W�P\³¦HRUu³EP"QE[�ºZH¦Y¯K�GuT½J�GLK5ÞLPnULµ
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õ�P"QRHyß�HyW�Y¯QEHR³�YZõ9[5HEY¯U�K�N = J�Y�Q¦QET\GLºZP�¼¶G"»gõ�P�GLW�ÿE[�QRHRP"W�HRUmY¯K�TV³�P"GLQRP�UL³qW5P"TV³EP"GLQRP,HEJ5P�QRP"K9QEYZHEYZ®<YZHh»�ULµ
HEJ�Pn²�³EU<W�[�TVH\N

�qpd�epd� ; ~¨�4���Bx�u ; ~�s��8�8� ·"yzs��b��}:|¸s���s1v(s:ub�&x���«=x��Bx�y�� }:u�p D H×Y¯Q4GLº¯QRUn²�U�QEQ�YZõ9ºZP¡HRU�¼�[5HEGIHRP¦HEJ�P
K�U�K f J5U�¼uULÞLP"K5P"Y¯Hh»mW�P\HRP"TVHRUL³AY¯KmHEJ5P¨²�³EP\®<YZU�[�QkQRP"TVHEYZU�KgY¯K�GLK�GIHRHRP"¼u²�H¦HRUzW�P\HRP"TVH¦HEGI³EÞLP\H¦²�³EP"QRP"K9TVPLN
MqT\TVUL³�W�Y�K5Þ¶HRU B<= MA �HEJ5P\UL³E»LS�GmHEGI³EÞLP\Hq¼¶G"»0õ�P�Y�KàHRP\³E²9³EP\HRP"W�GLQqGmQ�J�YZµ1HyY¯K0HEJ�P�¼uP"GLK�ULµ×³EP\HE[5³½K�Q
GLTV³�U�QEQ�³½GLK5ÞLP¡TVP"º¯º�Q\N = J9Y¯Q�HEJ5P\UL³E»n³�P"º¯YZP"Q�U�K,GyQRU�¼zP\°yJ�GIH�¸(G"°kP"W�GLQEQ�[�¼u²�HEYZU�K�HEJ�GIH&P\®LP\³�»n³�GLK5ÞLP¡TVP"º�º
Y�Q£Y¯K�W�P\²�P"K9W5P"KàHEº¯»�Y¯W5P"K/HEY¯T\GLº¯ºZ»�W�Y¯QEHR³�YZõ9[5HRP"W.N b ºZP"GI³½ºZ»�HEJ9Y¯Q£Y¯Q¡K5ULH£HEJ�PAT\GLQRPqY¯KzP\®LP\³E»zT\Y¯³�T\[�¼zQRHEGLK9TVPLN
D H¡¼¶G"»zõ�Py¼,[�T�J�¼uUL³EPqGLT\T\[5³�GIHRP¨HRU�QEG"»zHEJ9GIH¡G,QEJ�YZµ1H×Y¯KzHEJ�Pq¼uP"GLKmULµ.º¯YZòLPAW�Y¯QRHR³�Y¯õ9[5HRP"WuTVP"º¯º¯Q¡Y¯QkGLK
Y�K�W�Y¯T\GIHEYZU�K0ULµÐHEGI³EÞLP\H¨²�³EP"QRP"K�TVPLNA]AQEY�K5ÞzHEJ5P b º¯[5HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�K0¼zP\HEJ5U!WïYZHq¼zG"»gõ�P�²�U�QEQ�YZõ9ºZP
HRU�W5P\HRP"TVH¦¼uP"GLK�QEJ�YZµ1HEQ£GLK9WmT½J�GLK5ÞLP"QCY¯K¶W9Y¯QRHR³�YZõ([5HEYZU�KuT\GL[�QRP"Wmõ!»uHEJ5PqGLW9W�YZHEYZU�KuULµ&G�HEGI³EÞLP\HC³�GIHEJ�P\³
HEJ9GLK0GzT�J9GLK5ÞLP�Y¯KgT\º¯[�HRHRP\³"N

= J5Pz²9³EP\®!Y¯U�[�QEºZ»ïW�Y¯QET\[�Q�QRP"W·QET\GLº¯Y�K5Þ0²�³EUL²�P\³EHÝ»´Y¯Qn®LP\³E»·[�QEP\µ1[�º£Y¯K·TV³EP"GIHEY¯K�Þ�HEJ�Y¯Q�HEGI³EÞLP\H,W�P f
HRP"TVHEY¯U�KÆQE»!QRHRP"¼0NÜªk»8K�U'¼uP"GLK9Q�Y�Q¶HEJ�Y�Q¶HEGI³EÞLP\HgW5P\HRP"TVHEY¯U�K QR»!QEHRP"¼ ²�P\³Eµ1P"TVH\S?HEJ5P\³�PïGI³EP
QRP\®LP\³EP
º�Y¯¼zYZHEGIHEYZU�K9Q\N > U6°¡P\®LP\³#S�YZHAY¯Q¦PV±<HR³EP"¼uP"ºZ»�²�³EU�¼zY�QEY¯K5ÞuGLK�W0T\º¯P"GI³�ºZ»�W5P"QRP\³E®LP"Qq¼�[9T�J�¼zUL³EP�HEJ5UL³EU�[�Þ�J
³�P"QRP"GI³�T�J.N×ª¡P"T\GL[9QRP¨ULµ.HEJ5P¨QET\GLº¯Y¯K5Þ�ULµ.HEJ�Y¯Q£²�³EU<W�[�TVH\Sà°AJ5P"K¶HEJ�PqQET\GLº�Y¯K5Þ�µ�GLTVHRUL³?Y¯Q£QEP\H¡HRU�Hh°kU5S<U�K�ºZ»Øè ULµ4HEJ5P�³�GLK5ÞLP�TVP"º¯º¯QyT�J�GLK5ÞLP�µ3UL³AP\®LP\³E»�³�GLK5ÞLP�TVP"º¯º�P\®IGLº¯[�GIHEY¯U�K�N = J5P\³EP\µ1UL³EPLS9Y¯H¦³EP"á/[9YZ³EP"Q¦GuQEYZÞ�K9YZß f
T\GLK/H£T½J�GLK5ÞLP?Y¯K�W9[�TVP"W,õ/»�HEJ5P"QRPyK5P\° P"º¯P"¼uP"KàHEQ×HRU�T�J�GLK5ÞLPyHEJ5P¦[�K�W5P\³�º¯»!Y¯K�ÞAW�Y¯QEHR³�YZõ9[5HEY¯U�K�N.^5UL³×P"GLQRP
ULµ�PV±<²9º¯GLK�GIHEYZU�K.S<G�HR³½YZ®!Y�GLº(PV±5GL¼u²9º¯P¨Y�Q¦Y¯º¯º¯[�QEHR³�GIHRP"W�N4MAQEQ�[�¼uPnHEJ�GIH¦P\®LP\³E»�³�GLK�ÞLP�TVP"º¯º�Y¯QCY¯W5P"K/HEY¯T\GLº¯ºZ»
W9Y¯QRHR³�YZõ([5HRP"W�N = J5PuT\º¯[�HRHRP\³�Y¯Q¨²�P\³Eµ3P"TVHEº¯»�J5U�¼uULÞLP"K5P\U�[9Q\S&GLK�WïHEJ5P\³�PzGI³EPzK5UgT�J�GLK�ÞLP"Q�°yYZHEJï³�GLK�ÞLPLN
MÜHEGI³�ÞLP\HqY¯QAY¯K�ÿRP"TVHRP"W�Y¯K�Gz²9GI³�HEY¯T\[�º¯GI³?³½GLK5ÞLP,TVP"º�ºÌN¦Myµ1HRP\³AHEJ�P�HEGI³EÞLP\H¨J�GLQAõ�P\P"K�Y¯K�ÿRP"TVHRP"W�Y¯K/HRU¶HEJ�P
QE»!QRHRP"¼0S�HEJ�P,W�GIHEG�QRP\HnY¯QqGLK�GLºZ»&�\P"Wï°yYZHEJ�HEJ5P�T\º¯[5HRHRP\³nT\º¯GLQEQEY¯ß9T\GIHEYZU�K�²�³EU<W�[�TVHy°AYZHEJ�HEJ�P,QET\GLº¯P�QEP\H
HRU¶Hh°kU5N

= J5Puß�³½QRH¨HEY¯¼uPuHEJ�GIH�HEJ�PzW�Yüô�P\³EP"KàH¨HEGI³EÞLP\H�®�GLº�[5P"Q�GI³EPuP"K�TVU�[9KàHRP\³EP"W�Y¯Q¨U�K´HEJ5PuP\®IGLº¯[�GIHEY¯U�K
µ1UL³k³�GLK5ÞLPATVP"º�º9W�YZ³�P"TVHEºZ»�õ�P\µ1UL³EPAHEJ5PyHEGI³EÞLP\HC³�GLK�ÞLPATVP"º¯ºÌN = J�PAGLW�W�Y¯HEYZU�KuULµ�HEJ5P"QRPqHEGI³EÞLP\Hk®�GLº�[5P"Q¡¼¶G"»
T½J�GLK5ÞLP�HEJ5P�W�Y¯QRHR³½YZõ9[5HEYZU�KmULµ4HEJ5P�³�GLK�ÞLP�TVP"º¯º�P\®IGLº¯[�GIHEYZU�K.N > UL²�P\µ�[�º¯ºZ»mYZH?Y¯Q?W�YZô�P\³EP"K/HEºZ»�W�Y¯QRHR³�Y¯õ9[5HRP"W
HEJ9GLK
HEJ5Pu³�GLK5ÞLP¶TVP"º�º¯Qq²�³EP"TVP"W�Y¯K�Þ�Y¯H\N�FAPV±<H\S�HEJ5PuHEGI³EÞLP\H�³�GLK5ÞLPzTVP"º¯ºÐY¯Q¨P\®IGLº¯[�GIHRP"W.N D H�J�GLQ�GgJ9YZÞ�J
J�U�¼uULÞLP"K5P"YZHÝ»¶³EP"GLW�Y�K5Þ5S/HEJ9Y¯Q£Y¯Q¡õ�P"T\GL[�QRPqHEJ5P¨K5P\° Øè P"ºZP"¼zP"KàHEQCGI³EP¨K5P"GI³�ºZ»zY�W5P"KàHEY�T\GLº9HRU�HEJ5P Øè HEJ9GIH
°kP\³EPnW�Y¯Q�T\GI³�W5P"W�N = J5Pq³�GLK5ÞLP�TVP"º�º�GIµ1HRP\³¦HEJ5P¨HEGI³EÞLP\H?³½GLK5ÞLPnTVP"º¯º�GLº¯QRUuºZU!ULò!QkHEJ5P�QEGL¼zPLS!õ�P"T\GL[�QEPqHEJ�P
W9Yüô�P\³�P"KàHkHEGI³EÞLP\H?®IGLº¯[5P"QCGI³EP�QRHEY�º¯º9Y¯K�HEJ5P¨HRP"QRH?QEP\H\Nk¤¨K�ºZ»uU�K�HEJ�P`Û Ù I2K Û Û × d ³�GLK5ÞLPnTVP"º¯º�Y¯QCGLK5ULHEJ5P\³
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Q�J�YZµ1HÐõ�PAULõ9QRP\³E®LP"Wm°yJ5P"K¶HEJ5PyHEGI³�ÞLP\H¡®IGLº¯[5P"QkGI³EPAGIÞ�GLY�K¶P"º¯Y�¼zY¯K�GIHRP"Wuµ1³EU�¼�HEJ5PAHRP"QEH¡QRP\H\N = J�P\³EP\µ3UL³�PLS
Y¯H�¼zG"»´õ�Pu²�U�QEQEYZõ(ºZP�HRUïW5P\HRP"TVH�HEGI³�ÞLP\HEQ�õ!»ïº¯U/ULò<Y¯K5Þgµ1UL³�G0Q�J�YZµ1H¨Y�K´HEJ5PzP"K/HRP\³�Y¯K5Þ0GLK9W´PV±<Y¯HEY¯K5ÞgULµ
HEGI³�ÞLP\Hy®IGLº¯[5P"Q¦µ1UL³?P"GLT�J�³�GLK5ÞLP�TVP"º�ºÌN = J�Y¯QCY¯Q?ÞL³�GI²9J�Y¯T\GLº�ºZ»¶QEJ5U6°yK0Y¯K�ß9Þ�[5³EP��!N i N

^4YZÞ�[5³EP��!N i = GI³EÞLP\H § P\HRP"TVHEY¯U�K�]qQEY¯K5Þ b º�[5HRHRP\³ b º¯GLQ�QEYZß9T\GIHEYZU�K

MyÞ�GLY�K�S¡YZHuY¯QuW�P"QEYZ³�GIõ9º¯PmHRU·TV³EP"GIHRPïQRU�¼uP0¼uP\HR³½Y¯T�HEJ�GIHzPV±<²�U�QEP"Q�HEJ5P"QRP0QET\GLºZP"Q¶W�Y¯QRHR³�Y¯õ9[5HEYZU�K
T½J�GLK5ÞLP"QA¼uUL³EPnPVô�P"TVHEYZ®LP"ºZ»LN¡MqT\TVUL³�W�Y�K5Þ�HEJ5P�HEJ5P�QET\GLº¯Pn²9GI³�GL¼uP\HRP\³"S9²�³EUL²�P\³CP"KàHR³E»�GLK�WgPV±5YZH¦²�U�Y¯K/HEQ
ULµ¡HEJ5P�W�GIHEGgQRP\HnGI³EPuW5P\HRP\³�¼zY�K5P"W�N = J5P"QRP�TV³�YZHEY�T\GLº&²�U�Y¯K/HEQqGI³EPzQE[�¼z¼zP"W�S�GLK9W�õ(Y¯GLQRP"W�HRUg²�³EP\®LP"K/H
W9YZ®!Y�QEYZU�Kzõ!»@�\P\³EUuP\³�³EUL³�Q\N = J�PA³EP"T\Y¯²�³EU<T\GLº9ULµ&HEJ�Y¯Qk®�GLº�[5PqQEP\³E®LP"Q?GLQ¦G�¼uP\HR³�Y¯TA°yJ5P\³�P¨J9YZÞ�J5P\³k®�GLº¯[�P"Q
Y�K�W�Y¯T\GIHRP¦G�J�Y¯Þ�J5P\³Ð²�³EULõ9GIõ(Y¯º¯YZHÝ»�ULµ(HEGI³�ÞLP\H£PV±5Y¯QRHRP"K�TVPLN×]qQEY¯K5Þ¨HEJ�Y�Q×¼uP\HR³�Y¯TIS/YZH×Y¯Q4²�U�QEQEYZõ(ºZP¡HRU�GLK�GLºZ»&�\P
HEJ�Pn³EP"QE[�ºZHEQ?ULµ&HEJ5P�QET\GLºZP"W0T\º¯[�HRHRP\³yT\º¯GLQEQEY¯ß9T\GIHEYZU�K�²�³EU<W�[�TVH\N

�qpd�ep�� ; ~¨�4���Bx�u ; ~�s:�z�8� ·"y8s��b�b}�|°�[|°�[{fx�©Av&�	ª2ª����4x�~¨�[|Tx
p ¤nK�TVP£HEJ5P b º¯[5HRHRP\³ b º¯GLQEQEYZß(T\GIHEYZU�K
J9GLW�²9GLQEQRP"W�U�[5HCULµ�²�³EU!ULµ�ULµ�TVU�K�TVP\²�H?HÝ»/²�P¨HRP"QRHEY¯K5Þ5S5HEJ�PnHEGLQRòmULµ4Y¯K/HRP\ÞL³�GIHEY¯K5ÞuYZH¦Y¯K/HRUuHEJ5P¨²9GI³�GLº�ºZP"º
²(YZ²�P"º¯Y¯K5P�°CGLQ�QEHEGI³EHRP"W�N = J�Y�QA°CGLQnHEJ5Pz¼zU�QRH�HEY¯¼uPuY¯K/HRP"K�QEY¯®LPu²9J�GLQRP�ULµCHEJ5PzY¯K/HRP\ÞL³�GIHEYZU�K´²9³EU!TVP"Q�Q\N
B Y¯K�TVPuHEJ5P B<= Mq ©²9YZ²�P"º¯Y¯K5P�Y¯Q�QEU�°kP"º¯ºÐHRP"QRHRP"W'GLK�WÈ[9K�W5P\³�QRHRU!U<W�S&YZH�Y�Q�T\ºZP"GI³�º¯»
G0õ�P\HRHRP\³�W5P"T\Y¯Q�YZU�K
HRUï¼uU<W�YZµ1»�HEJ5P¶T\º�[5HRHRP\³�T\º¯GLQEQ�YZß9T\GIHEYZU�K·TVU<W5PzHRU�HEJ5P¶QRHEGLK9W�GI³�W�QnULµCHEJ5P B<= Mq ¬TVU!W5P¶³�GIHEJ5P\³�HEJ9GLK
HEJ�PATVU�K/®LP\³�QRPLN = J�P B<= MA '²9GI³½GLº¯ºZP"º5²9Y¯²�P"º�Y¯K5P¦¼zG"»uõ�PAHEJ5U�[5Þ�J/H¡ULµ.GLQ¡õ�ULHEJmG�HEGLQRò¶W5P"TVU�¼u²�U�QEY¯HEYZU�K
GLK9W G·W�GIHEG´W5P"TVU�¼u²�U�QEY¯HEYZU�KÈ) ¥ �R� ��,ØN = J�Y¯Q�Y¯Q�õ�P"T\GL[�QEPgHEJ5Pg²9YZ²�P"º¯Y¯K�P¶¼uU<W5P"º¦W5P"TVU�¼u²�U�QRP"QuHEJ�P
²9³EU!TVP"Q�Q¡Y¯K/HRU�W�Yüô�P\³EP"KàH¡HEGLQRò<Q\S/°AJ5P\³EPqP"GLT�J�HEGLQRò¶Y¯QkJ�GLK�W9ºZP"Wzõ!»zG�W9Yüô�P\³�P"KàHkQRHEGIÞLP¨ULµ.HEJ5Pq²9YZ²�P"º¯Y¯K5PLN
> U#°kP\®LP\³"SÐYZH�¼¶G"»´GLº¯QRU0õ�PuHEJ5U�[�Þ�JàH�ULµ¦W�GIHEG�W5P"TVU�¼u²�U�QEYZHEYZU�KÈY¯K�QEY¯W�P�P"GLT½JÈ²9GI³½GLº¯ºZP"ºÐQRHEGIÞLPmULµkHEJ�P
²(YZ²�P"º¯Y¯K5PLN = J9Y¯Q&Y�Q�õ�P"T\GL[�QRPCHEJ5P¦GLTVHE[�GLº5W9GIHEGAHEJ9GIH4Y�Q&õ�P"Y¯K�ÞA¼zGLK�Y¯²9[�º¯GIHRP"W�Y¯Q4QR²�³EP"GLW�GLTV³EU�QEQÐGqÞL³EU�[�²
ULµk²�³EU<TVP"QEQRUL³½Q¨HEJ�GIH�¼zGIòLP¶[5²´GgTVP\³EHEGLY�K·QRHEGIÞLPLN = J5P�²�³�U!TVP"QEQEUL³�QnY¯K
HEJ�GIH�QRHEGIÞLPmGI³EPzTVU�¼u²9ºZP\HEY�K5Þ
HEJ�P¶QEGL¼uPmUL²�P\³½GIHEYZU�K�QnU�K�W�Yüô�P\³�Y¯K5ÞgQE[5õ(QRP\HEQnULµCHEJ5PmW9GIHEG<N = J�P B<= MA *²�³EU<W�[�TVH�TVU�¼z¼,[�K�Y¯T\GIHRP"Q
®<Y¯GgQRHEGLK9W�GI³�W e   D TVU�¼z¼�[9K�Y¯T\GIHEYZU�K·QEULµ3HÝ°kGI³EPLN = J�Y¯Q¨¼uP\HEJ5U<W´ULµk²9GI³�GLº¯º¯P"º¯Y��"GIHEYZU�Kï³EP"á![�YZ³EP"Q¨HEJ9GIH
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P"GLT½J¶²9³EU!TVP"Q�QRUL³kY�KuHEJ5PyT\º¯[9QRHRP\³£õ�P?³�[9K�K�Y¯K5Þ¨HEJ5PAQEGL¼uPyõ(Y¯K�GI³E»LN = J5P\³EP\µ1UL³EPLS/HEJ5P\³EPA¼,[�QRH£õ�PATVU�KàHR³EU�º
QEHR³�[�TVHE[5³EP"QCY¯K�HEJ5P¨õ9Y�K�GI³E»uHEJ�GIH¦GLº¯ºZU6° P"GLT�J0K�U!W5PqHRU�ò!K�U#° °yJ�Y�T�J�QE[5õ9QEP"TVHEYZU�K�ULµ�°yJ�Y�T�J�QRHEGIÞLP�µ1UL³
°AJ�Y¯T�J�YZHyY¯Q¦³�P"QR²�U�K�QEYZõ9º¯PLN � P\P\²9Y¯K�Þ¶GLº¯º�ULµÐHEJ�Y�Q¦U#®LP\³�J�P"GLW�QRHR³½GLYZHy²�³�U#®LP"W0HRUmõ�P�HEJ5P�¼zU�QRHAW�Y¯¹¶T\[�ºZH
²�UL³EHEY¯U�K�ULµ&HEJ5P�²�³EU<W�[�TVH¦Y¯K/HRP\ÞL³�GIHEYZU�K�N

= J5P B5= Mq 8²9³EU!TVP"Q�QyY¯Q?TVU�K/HR³EU�º¯º¯P"W0õ!»0GzT\GLQRP�QRHEGIHRP"¼uP"K/HqY¯K0HEJ5P�¼zGLY�Kgõ9Y¯K�GI³�»LN���J5P"K�HEJ9Y¯Q
õ(Y¯K�GI³E»
Y¯Q�PV±!P"T\[5HRP"W.SÐP"GLT�J K5U<W5P¶QRHEGI³�HEQ�PV±<P"T\[5HEY¯K�Þ�GLQ�G�TVP\³�HEGLY¯K�Q�[5õ9QRP"TVHEYZU�K�QRHEGIÞLPgK5U<W5P¶õ9GLQEP"W
U�K·HEJ5PzY¯W5P"K/HEYZß9T\GIHEYZU�K
YZH�Y�QnGLQEQEYZÞ�K5P"W´GIHn³½[�KàHEY�¼uPLN,MqQn²�³�P\®!YZU�[9QEºZ»�W�Y�QET\[�QEQRP"W.S�HEJ�PuUL³�YZÞ�Y¯K�GLº�ß�³½QRH
QEHEGIÞLPïY¯K8HEJ5P�²(YZ²�P"º¯Y¯K5P�Y¯QzHEJ�P § UL²�²9ºZP\³mß9ºZHRP\³"N = J�P\³EP�GI³EPïQRP\®LP\³�GLºAHEJ�Y¯K5Þ�Q¶HEJ�GIH¶U<T\T\[5³�Y¯K:HEJ9Y¯Q
QEHEGIÞLP�HEJ�GIHAGI³EP�K5ULHqQR²�P"T\YZß9T\GLº¯º¯»¶³EP"º¯GIHRP"W�HRU¶HEJ5P § UL²9²9ºZP\³?ß9º¯HRP\³"Nk^�UL³APV±5GL¼u²9ºZPLS9HEJ�Y¯Q?Y¯QyHEJ5P�QRHEGIÞLP
°AJ5P\³EPuHEJ5P b   D GI³EPz³EP"GLW�Y¯K´µ1³EU�¼�W�Y¯QEò�UL³�TV³�P"GIHRP"WÈ³�GLK9W5U�¼zºZ»LN = J�Y¯Qn¼zG#»
K�U�ºZU�K5ÞLP\³�U<T\T\[5³,Y¯K
HEJ9Y¯QAQEHEGIÞLP « YZHA¼,[�QRHqõ�P�¼zY¯ÞL³�GIHRP"WïHRUmHEJ5PuK5P\°¬ß�³�QEH b º¯[�HRHRP\³ b º�GLQEQEYZß9T\GIHEY¯U�K�QRHEGIÞLPLN = J�P b º¯[�HRHRP\³
b º¯GLQEQEYZß(T\GIHEYZU�K:GLºZÞLUL³�Y¯HEJ�¼ Y¯QmGLW�W5P"W8HRU�HEJ5Pïº¯GI³EÞLPïT\GLQRPïQEHEGIHRP"¼uP"KàH\SAGLK�W8õ�P\Þ�Y¯K9QuPV±!P"T\[�HEY¯K5Þ�Y¯HEQ
TVU<W5Pq°yYZHEJmYZHEQ£U6°yK�QE¼zGLº¯º¯P\³£ÞL³EU�[5²�ULµ�²�³EU<TVP"QEQRUL³½Q\N×ªkP"T\GL[�QRP¨ULµ�HEJ5PqHRP"¼u²�UL³�GLº(W�P\²�P"K9W5P"K�TV»uY¯KzHEJ�P
°kP"YZÞ�J/H�T\GLº¯T\[�º�GIHEYZU�K�S�YZH�Y�QnK5P"TVP"QEQEGI³E»
HRU�Q�G"®LPmG0µ3P\° b   D ºZU!T\GLº�ºZ»�Y¯K
HEJ�P b º¯[5HRHRP\³ b º¯GLQEQEYZß(T\GIHEYZU�K
ÞL³�U�[5².N D µ¦HEJ�Y�Q�K5P\° ß�³�QEH�QRHEGIÞLPgß9K9W�Q�QRU�¼zP\HEJ�Y¯K5Þ�ULµyY¯K/HRP\³EP"QRHuY¯KÈGLK/»·³�GLK�ÞLP�TVP"º�ºÌSÐYZH�Y¯Q,QRP"K/H�HRU
HEJ�P�³EP"QRHAULµ4HEJ5P B<= Mq �²(YZ²�P"º¯Y¯K5PLS<GLºZU�K5Þm°yYZHEJgHRP"¼u²�UL³�GLº�ºZ»gºZU!T\GLº&W�GIHEG¶QEP\HEQAY¯K0UL³�W5P\³qHRUmT\GLº¯T\[�º�GIHRP
²9³EUL²�P\³¦°¡P"YZÞ�J/HEY¯K5Þz¼¶GIHR³�Y¯TVP"Q\N = J�Y¯QCGLTVHE[�GLº�Y�KàHRP\ÞL³�GIHEY¯U�K0Y¯Q?W�Y�QET\[�QEQRP"W�Y¯KgW�P\HEGLY¯º.Y¯K b J9GI²�HRP\³ D ¥�N

�epd� «=x9�9���?|N©0�&�=�@s:u9�
D K�TVU�K�T\º¯[�Q�YZU�K�S�HEJ�Y�QyT�J9GI²�HRP\³qW�P"QETV³�YZõ�P"Q¦HEJ5P,Y¯K/HRP\ÞL³�GIHRP"W�²9³EU!W9[�TVH\N¦]AK5µ1UL³EHE[�K9GIHRP"ºZ»LS(K5P"Y¯HEJ5P\³

GI²9²9º¯Y¯T\GIHEYZU�K�°CGLQyY�K�YZHEY¯GLº¯º¯»u°¡P"º¯º�Q�[�YZHRP"Wgµ1UL³yY¯K/HRP\ÞL³�GIHEYZU�K�N = J5P B<= MA �GI²�²9º¯Y�T\GIHEYZU�KgY¯Q¦°kP"º¯º�°?³�Y¯HRHRP"K
GLK9W�QRP\P"¼¶Q¶HRU'õ�P"J�G"®LP
GLQ�PV±!²�P"TVHRP"W�GIHmß9³�QRH¶Þ�º�GLK�TVPLN = J�P\³EP\µ3UL³�PLS¦HEJ5P b º¯[5HRHRP\³ b º¯GLQEQEYZß(T\GIHEYZU�K
Y�Q�Y¯K/HRP\ÞL³�GIHRP"W'Y¯KàHRU�HEJ5P B5= Mq ¬²9YZ²�P"º¯Y¯K5PLS�³½GIHEJ5P\³�HEJ9GLK·®<Y¯TVP¶®LP\³�Q�G<N = J5P b º¯[5HRHRP\³ b º¯GLQEQEYZß(T\GIHEYZU�K
°CGLQ�Y�K�YZHEY¯GLº¯º¯»g°?³�YZHRHRP"K·Y�K·^&¤¨¢ = ¢AMAF ³�GIHEJ5P\³�HEJ�GLK b S.YZH�°CGLQ�²�U/UL³½ºZ»�°?³½YZHRHRP"K�S&GLK9W·YZH�W�Y¯W´K�ULH
²9³EU!W9[�TVP´TVUL³E³EP"TVH�³�P"QE[�ºZHEQ\N = J�P\³EP\µ3UL³�PLS¨¼zU�QRH0ULµ�HEJ5P·T�J9GLK5ÞLP"Q�GI³�P·¼zGLW5PÈY¯K�HEJ9Y¯QgGI²�²9º¯Y�T\GIHEYZU�K
Y�K�²9³EP\²9GI³�GIHEYZU�K'µ1UL³zY¯K/HRP\ÞL³�GIHEYZU�K�N = J�Y¯Q,T�J9GI²�HRP\³¶GLº¯QRU´TVU6®LP\³�QzHEJ5P0W�P"QEYZÞ�K'ULµyHEJ5Pgß(K�GLºk²�³EU<W�[�TVH
GLK9W·QRU�¼uPmULµkHEJ�Pzõ9GLQEY¯TuY�QEQE[5P"QnHEJ9GIH�GI³EP¶GLW�W�³EP"QEQRP"W·Y�K´HEJ5P¶Y¯K/HRP\ÞL³�GIHEYZU�K.S&°yJ9Y¯T�J´GI³EP�¼uUL³EPzµ�[�º¯º¯»
W9Y¯QET\[�QEQEP"W:Y¯K HEJ5PïY¯¼u²9º¯P"¼uP"KàHEGIHEY¯U�K:T�J�GI²9HRP\³"N D H�J�GLQz²9³EU#®<Y¯W5P"QmG·µ1³�GL¼uP\°kUL³Eò:GLK�W:µ1U�[�K�W9GIHEYZU�K
µ1UL³nHEJ5PzGLTVHE[�GLº£ºZU#° f º¯P\®LP"ºÐY¯¼u²9ºZP"¼zP"KàHEGIHEYZU�KïULµ¡HEJ5PzY¯K/HRP\ÞL³�GIHRP"W·GI²�²9º�Y¯T\GIHEYZU�K�S�GLK�W´YZHnTVU6®LP\³�Q�QRU�¼zP
T½J�GLK5ÞLP"QqGLK�WgUL²�HEY�¼zY��"GIHEYZU�K�QCHEJ9GIHyGI³EP�¼zGLW�P�HRUzP"GLT�JïGI²�²9º�Y¯T\GIHEYZU�KgGLºZU�K5PLS(GLQ?°kP"º¯º.GLQ?Y¯K/HRP\ÞL³�GIHEYZU�K
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Y�QEQE[5P"QkY¯KzÞLP"K�P\³�GLºÌN = J�Y�Q¡T½J�GI²�HRP\³?J�GLQkGLº¯QRUuTVU#®LP\³�P"WgQRU�¼uP¨ULHEJ5P\³C²�U�QEQEYZõ9º¯PyGI²�²9º¯Y�T\GIHEYZU�K�Q×HEJ9GIHC¼¶G"»
õ�Pnµ1UL³�¼uP"W�µ1³EU�¼ HEJ5P�K5P\° b º¯[�HRHRP\³ b º¯GLQEQEY¯ß9T\GIHEYZU�K�HRP"T�J9K5U�ºZULÞL»LN
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j�é�klj î©à�é1ê#îïê#æ�ð ÷ ð ! çàæ
]A²�U�K TVU�¼u²9ºZP\HEY¯U�K ULµqQEP\²9GI³�GIHRP�²9³EU!W9[�TVH�UL²�HEY¯¼zY��"GIHEY¯U�K GLK�W HRP"QRHEY¯K�Þ5SkGLK�W8Y¯KàHRP\ÞL³½GIHEYZU�K:W5P"QEY¯Þ�K�S
HEJ�PqY¯¼z²9ºZP"¼uP"K/HEGIHEYZU�K�GLK�WmTVU�¼z²9ºZP\HEYZU�KmULµ.HEJ5P B<= MA  `Lb º¯[5HRHRP\³ b º¯GLQ�QEYZß9T\GIHEYZU�KmT\GLK�õ�PqTVU�¼u²9ºZP\HRP"W.N
= J5P"QRP,Hh°kUg²�³EU<W�[�TVHEQyY�KàHRP\ÞL³�GIHRPu°kP"º¯ºÌS�õ9[5HqHEJ5P\»�GI³�P�Q�YZÞ�K�YZß9T\GLK/HEºZ»gW�Yüô�P\³EP"K/HqY�K�P"K5U�[�Þ�JïGI³�P"GLQ¨HRU
¼¶GIòLP?HEJ�Y¯Q4GLKuPV±<HR³EP"¼uP"ºZ»�TVU�¼u²9º¯PV±�HEGLQRò�N = J�Y¯Q�HEGLQRò�T\GLKuõ�P?TVU�¼u²9º¯P\HRP"WuY¯KuY¯K�TV³EP"¼zP"KàHEQ\S�Q�[�T�JuHEJ9GIH
µ�[�K�TVHEY¯U�K�GLº¯YZHÝ»�Y�QyQRHRP"GLW�Y�ºZ»gGLW�W5P"Wï[�KàHEY�º�HEJ5P,P"KàHEYZ³�P�Y¯K/HRP\ÞL³�GIHEYZU�KïY¯QyTVU�¼z²9ºZP\HRPLN D K�HEJ�Y¯Qy¼¶GLK�K5P\³"S�YZH
Y�QA²�U�QEQ�YZõ9ºZP�HRUg¼zGLY�KàHEGLY¯K
G�TVUL³E³EP"TVHnµ�[�K�TVHEY¯U�K�Y¯K5ÞmPV±!P"T\[5HEGIõ(ºZP�HEJ5³EU�[5Þ�JïHEJ5P�P"K/HEYZ³EP�²�³EU<TVP"QEQ\N = J9Y¯Q
Y�Q¶PV±<HR³EP"¼uP"ºZ»Æ[�QRP\µ�[�º?µ1UL³gW5P\õ9[5ÞLÞ�Y�K5Þ'GLK9W�¼zGLK9GIÞLP"¼uP"KàHg³�P"GLQRU�K�Q2) ¢y  c ý9,ØN = J�Y¯Q�T�J9GI²�HRP\³0Y¯Q�G
W9Y¯QET\[�QEQ�YZU�K�ULµ(HEJ5P?W�YZ¹mT\[�ºZHEYZP"Q&P"K�TVU�[�K/HRP\³EP"WzY¯K,HEJ5P?Y�KàHRP\ÞL³�GIHEY¯U�KuGLK�WuJ5U#°8HEJ5P\»�°kP\³EP¦U#®LP\³½TVU�¼uPLN D H
GLº�QRU�W�Y¯QET\[9QEQRP"QÐQRP\®LP\³�GLº9¼zG6ÿ_UL³¡Y¯K�TV³EP"¼uP"K/HEGLº�QRHRP\²(Q\SàGLQ×°kP"º¯º5GLQÐ°AJ�GIHÐµ1GLTVHRUL³½Q£Y¯K5¸([5P"K�TVP"W,²9GI³EHEY¯T\[9º¯GI³
Y�¼u²9ºZP"¼uP"K/HEGIHEYZU�KgQR²�P"T\YZß(T\QCHRU¶GLT\TVU�¼u²9º¯Y�QEJ�HEJ5P�Y¯K/HRP\ÞL³�GIHEYZU�K.N

�(pMo 98|0�BxB��uhs��b�[|e�
�[{fx7£��[|(s:u9��x��
= J5P�ß9³�QRH?QRHRP\²�ULµ�HEJ�P�Y¯K/HRP\ÞL³�GIHEYZU�K�TVU�¼z²9ºZP\HRP"W�Y�Q¦HEJ5P�Y¯K/HRP\ÞL³�GIHEYZU�K�ULµ4HEJ5P b º¯[�HRHRP\³ b º¯GLQEQ�YZß f

T\GIHEY¯U�KmTVU<W5PqHRU�HEJ5P B<= MA  TVU<W5PLN D K9YZHEY¯GLº¯ºZ»LSLHEJ�P\³EPqY�Q£K5U,TVU�¼z¼�[9K�Y¯T\GIHEYZU�K¶õ�P\HÝ°¡P\P"K�HEJ5PqHh°kU5N e   D
[�HEY¯º¯Y��\P"Q¦HEJ�P,]qK�Yü±�¬R¢�®ò) §�a7�Li ,4QRP\³E®<Y¯TVP"QAHRU�QRHEGI³�Hq¼zGLK/»0Y¯K�QEHEGLKàHEY¯GIHEY¯U�K�QyULµÐHEJ�P�QEGL¼uP,õ9Y¯K9GI³E»�U�K
W9Yüô�P\³�P"KàHn¼zGLT½J�Y¯K5P"Q\N @ GLT�J·ULµkHEJ5P"QRPu²(GI³EHEY¯T\[�º¯GI³nY¯K9QRHEGLKàHEY�GIHEYZU�K�QnGI³EPuÞ�YZ®LP"K·³�GLK5ò
K/[�¼�õ�P\³�Q¨[5²�U�K
QEHEGI³EHE[5²N)  ¡  � ��,ØNÐMqQ×W�Y¯QET\[9QEQRP"W,²�³EP\®<YZU�[�QEº¯»LSLHEJ5P B<= MA È²9YZ²�P"º¯Y¯K5P¡²9GI³EHEYZHEY¯U�K�Q�HEJ5PyQRP\H×ULµ�²�³EU<TVP"QEQRUL³½Q
Y�KàHRUmÞL³EU�[5²9QqGLK�W�HEJ5P"K�P"GLT½JïÞL³EU�[5²ïPV±!P"T\[5HRP"QnGmµ�[�K�TVHEYZU�K�Y¯K0²9GI³½GLº¯ºZP"ºÌN = J�P�Y¯K�Y¯HEY¯GLº.QRHRP\²
TVU�K�QEY¯QEHEQ
ULµqGLW�W�Y¯K�Þ�G
K5P\° T\GLº¯ºCY¯K'HEJ5PgT\GLQRP0QRHEGIHRP"¼uP"K/HuHEJ�GIHuW�YZ³�P"TVHEQ�ÞL³EU�[5²9Q,ULµ?²�³�U!TVP"QEQEUL³�Q�HRU
PV±!P"T\[5HRP
G�QR²�P"T\YZß9Tgµ�[�K�TVHEY¯U�K�N = J�Y¯QzY¯K9TV³EP"¼uP"K/H¶QRP\HEQ�[5²�GLKÆGLW�W�YZHEY¯U�K�GLºCÞL³EU�[5²ÆULµn²�³EU<TVP"QEQRUL³�Q¶HEJ�GIHmGI³�P
[9QRP"W´µ1UL³�HEJ5PuPV±<P"T\[5HEYZU�K·ULµkHEJ5P�¤>�\HE[5³Eò
TVU!W5PLN = J5PzK![�¼�õ�P\³nULµC²�³EU<TVP"QEQRUL³½QnGLº¯ºZU<T\GIHRP"W·HRU0HEJ5P"QEP
ÞL³�U�[5²9QÐY¯Q4W5P\HRP\³�¼¶Y¯K5P"W,µ3³�U�¼vG¨QRHEGI³EHE[5²zß(ºZPkT\GLº�ºZP"W�²�³EU<TIN W�GIH\NÐ¢yGIHEJ5P\³ÐHEJ9GLKzJ�G"®<Y¯K5ÞnQRP\®LP"Kz²9YZ²�P"º¯Y¯K5P
QEHEGIÞLP"Q\S�HEJ5P,Y�¼u²�³EU6®LP"W�²�³�U!W�[9TVHyK5U#°�J�GLQAP"YZÞ�J/HqQEHEGIÞLP"QAHEJ9GIHq¼,[�QRHqõ�P�GLT\TVU�¼u²9º�Y¯QEJ5P"W�N > U#°kP\®LP\³"S
ULHEJ�P\³nHEJ�GLK
UL²�P\³�GIHEY¯K5Þ�Y¯KïHEJ5PuQEGL¼uP�õ9Y¯K9GI³E»gHEJ5P"QRPuHÝ°¡Ug²�³�U!W�[9TVHEQqGI³�P�QEHEY¯º¯º&P"KàHEYZ³�P"ºZ»�QRP\²9GI³½GIHRPzGIH
HEJ9Y¯Qn²�U�Y¯K/H�Y¯K´HEJ5P¶õ9[�Y¯º¯W « HEJ5P\»·W5U�K5ULH�TVU�º¯º�[�W5PzY¯K·GLK/»·¼zGLK�K�P\³"N = J�Y¯QnY¯K�TV³�P"¼uP"KàH�Y¯Q�QEJ�U#°yK�Y¯K
^4YZÞ�[�³EP7�5N¯ýIN

ªkULHEJ:ULµqHEJ5PgUL³�YZÞ�Y¯K9GLº¡²9³EU!W9[�TVHEQ,³EP"á/[9YZ³EPgG´QE[5õ9QEHEGLKàHEY¯GLºCGL¼uU�[9KàHzULµ¨QRHEGI³EHE[�² ²9GI³�GL¼uP\HRP\³�Q
HEJ9GIH¨GI³�P,²9³EU#®<Y¯W5P"W
Y¯KïG�HRPV±!H¨ß9º¯PLN = J5P"QRP�²9GI³�GL¼zP\HRP\³�QnGI³EP�µ3UL³nHEJ�P�GLTVHE[9GLº4³EP"á/[9YZ³EP"¼uP"K/HEQ¨Y¯K�HEJ�P
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^4YZÞ�[5³EP7�5N¯ý My²�²(º¯Y¯T\GIHEYZU�K D KàHRP\ÞL³�GIHEY¯U�K16 D K�TV³EP"¼uP"K/H�ý
¼¶GIHEJ5P"¼zGIHEY¯T\GLº¦TVU�¼u²([5HEGIHEYZU�K�Q\S£³�GIHEJ5P\³�HEJ�GLK QRP\HE[5²:Y¯K�HEJ5P�²9GI³�GLº�ºZP"º£P"K/®<YZ³EU�K�¼uP"K/H\N· ×³�P\®!YZU�[9QEºZ»LS
P"GLT½Jï²�³EU<W�[�TVH?J�GLW�YZHEQ?U6°yK�QRHEGI³�HE[5²�ß9º¯P"Q\N B U�¼uP�ULµÐHEJ5P�²9GI³�GL¼uP\HRP\³�QA°kP\³EP�HEJ5P,QEGL¼uPLS�GLK�W�QRU�¼zP
ULµ�HEJ5P"¼�°¡P\³�PyK5ULH\N = J5PyK�PV±!H×QRHEGIÞLP¨Y¯K�HEJ5PAY¯KàHRP\ÞL³½GIHEYZU�Kz°CGLQ×HRU,TV³EP"GIHRPyU�K5PA[�K�YZ®LP\³�Q�GLº5QRHEGI³EHE[5²zß(ºZP
HEJ9GIHÐ°¡U�[�º�W,TVU�K/HEGLY¯KzGLº�º/ULµ(HEJ5P¦²9GI³�GL¼zP\HRP\³�Q4HEJ�GIHÐ°kP\³EP?Y¯K�[�QRP¦Y¯K,HEJ5P¦P"K/HEYZ³EPC²�³EU<TVP"QEQ\S�TVU�K/HEGLY¯K5P"W¶Y¯K
MA²�²�P"K�W�YZ± b N���J5P"K�²9GI³�GL¼uP\HRP\³�Qy°¡P\³�P�³EP"GLW�Y¯K�S5HEJ5P\»�°kP\³EP�QRHRUL³EP"W�Y¯K0Gu²(GI³�GL¼uP\HRP\³�QqQRHR³�[�TVHE[�³EPLN
= J�Y¯Q�QEHR³�[�TVHE[5³EPk°CGLQÐT�J�GLK5ÞLP"WuY�K�QE[9T�J�GA¼¶GLK�K5P\³4HEJ�GIHÐYZH4TVU�KàHEGLY¯K�P"W,GLº�ºàULµ(HEJ5P¡²(GI³�GL¼uP\HRP\³�QÐK5P\P"W�P"W
õ!»zõ�ULHEJm²�³EU<W�[�TVHEQ\N = J5PA²9GI³�GL¼uP\HRP\³½Q¡HEJ9GIHk°kP\³EP¨TVU�¼z¼uU�K�HRU,õ�ULHEJm°kP\³EPqÞ�YZ®LP"K�TVU�¼z¼uU�K�K�GL¼uP"Q"S
GLK9W�HEJ�PkTVU<W5PCULµ�HEJ5P b º¯[5HRHRP\³ b º�GLQEQEYZß9T\GIHEY¯U�K�²�³EU<W�[�TVH&°kGLQÐT½J�GLK5ÞLP"W�HRUn¼zGIHET½J�HEJ5U�QRPCULµ�HEJ5P B<= MA 
GI²9²9º¯Y¯T\GIHEYZU�K�°AJ5P\³EPnW�Yüô�P\³EP"K�TVP"Q¦°kP\³EP�P"K9TVU�[�KàHRP\³�P"W�N
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¤¨K�TVP�HEJ�P�Hh°kUmQRP\²(GI³�GIHRP�õ9Y�K�GI³�YZP"Qk°kP\³EP�TVU�¼�õ9Y¯K5P"W0HRUzU�K5PLS9HEJ�P�õ�³�[�K/H¦ULµ4HEJ5P�°kUL³Eò�õ�P\Þ�GLK.N

 4GLQEQ�Y¯K5Þ�HEJ5PAW�GIHEG�T\[5õ�P?µ1³EU�¼�U�K5PyQRP\H¡ULµ�²�³EU<TVP"QEQRUL³�QÐHRU,GLK5ULHEJ5P\³CQRP\H£ULµ�²�³�U!TVP"QEQEUL³�Q×HE[5³½K5P"WuU�[5H¡HRU
õ�P,G�K�U�K f HR³�YZ®<Y¯GLº.HEGLQEò�Y¯KïYZHEQRP"ºZµ­N = J5P b º¯[5HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�K�TVU!W5P�°kU�[�º¯WïY¯K�YZHEY�GLº¯ºZ»�²�³EU<TVP"QEQyHEJ�P
W9GIHEG<S.GLK�WïHEJ5P"Kï²9GLQEQqHEJ5P�W�GIHEG�HRU�HEJ5P�³�P"QRH¨ULµ×HEJ5P�²9YZ²�P"º¯Y¯K�PLN = J5P\³EP,°CGLQnK5UmPVô�UL³EH¨HRUgW5P"TV³EP"GLQRP
HEJ�P�°kUL³Eò!º¯U�GLW�GIHqß�³�QRH\S(HEJ5P�ULõ5ÿ_P"TVHq°kGLQ¨¼uP\³�P"ºZ»�HRU�Y¯K/HRP\ÞL³�GIHRP,HEJ5Pz¤	�\HE[5³EògTVU<W5P,Y�KàHRUmHEJ5P�³EP"QEHyULµ
HEJ�Pn²9YZ²�P"º¯Y¯K5PAGLK�W�®�GLº�Y¯W�GIHRPnHEJ�GIH?YZH¦W�Y�W�Y�K�W5P\P"W�õ�P"J�G"®LP�GLQ?PV±!²�P"TVHRP"W�N = J5P¨ß�³�QRH¦YZHRP\³�GIHEY¯U�KgULµ&HEJ9Y¯Q
W9GIHEGm²(GLQEQEY¯K5ÞmGLº¯ºZP\®<Y¯GIHRP"W�QEU�¼uP�ULµ×HEJ5P�TVU�¼u²9º¯Y¯T\GIHEY¯U�K�QyULµ£HEJ5P�²(GI³�GLº¯ºZP"º�²9YZ²�P"º¯Y¯K5PLN > U#°kP\®LP\³"S.P\®LP"K
GIHCß�³½QRHkQ�YZÞ�JàH\S5YZHk°CGLQ¦T\ºZP"GI³�ºZ»¶G�QRP\®LP\³�Pnõ�ULHRHEº¯P"K5P"TEò�N @ GLT½JgQRHEGIÞLP�¼zG#»mJ�G#®LP�W�Yüô�P\³EP"KàHCK![�¼�õ�P\³�Q¡ULµ
²9³EU!TVP"Q�QRUL³�QÐGLº¯ºZU<T\GIHRP"W�HRUnHEJ5P"¼gN = J�P\³EP\µ3UL³�PLSLHEJ5P¦HR³�GLK�QRµ1P\³ÐULµ(W9GIHEGnµ3³�U�¼©U�K�P¦²�³EU<TVP"QEQRUL³ÐHRU�GLK5ULHEJ5P\³

� fÝd



²9³EU!TVP"Q�QRUL³kY�Q£K5ULHCG�U�K�P f HRU f U�K5PnGLK�W¶U�K/HRUw) �¨a�� ��,�QEHR³�GLYZÞ�J/HkGLTV³EU�Q�Q¡HR³½GLK�QRµ1P\³"N£¤¨K5Py²9³EU!TVP"Q�QRUL³k¼¶G"»
J9G"®LP¨W�GIHEG�HEJ9GIHkK5P\P"W9Q£HRU,õ�PyW5P"º¯YZ®LP\³�P"WzHRU�QRP\®LP\³�GLº�W�Yüô�P\³EP"K/H×²�³EU<TVP"QEQRUL³�Q « Y¯K¶HEJ5PAQ�GL¼uPAHRULòLP"K.S!U�K�P
²9³EU!TVP"Q�QRUL³u¼zG"»ÈK�P\P"W�HRU
³EP"TVP"Y¯®LP�W9GIHEG�µ1³EU�¼|QRP\®LP\³�GLº¦W�YZô�P\³EP"K/H,²�³EU<TVP"QEQRUL³�Q\N = J5P�ß�³�QEH�QRU�º¯[�HEYZU�K
HRU
HEJ�Y�Q�²�³�ULõ9ºZP"¼x°kGLQ�HRU
µ1UL³EÞLU´GLKà»ÈT\GLº�T\[�º¯GIHEYZU�K�S×TVU�º�ºZP"TVH�HEJ5P�W9GIHEG<S¡QRP"K�W�HEJ5PgW�GIHEG<S£GLK9W�HEJ�P"K
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b º¯[5HRHRP\³ b º¯GLQEQEY¯ß9T\GIHEYZU�KÈTVU<W5Pm°kGLQuGLºZHRP\³�P"WÈHRU´W5P\HRP\³�¼¶Y¯K5P¶YZµ?G�HEGI³EÞLP\Hu¼zG#»Èõ�P¶²�³�P"QRP"KàH\NïªkP\µ3UL³EP
HEJ9Y¯Q�¼uU!W9YZß9T\GIHEYZU�K�SyHEJ5P´GI²�²9º¯Y¯T\GIHEY¯U�K�U�K9ºZ»:²�³EU<W�[�TVP"WÆG QRP\³�Y¯P"QmULµ�á![�GLº¯YZHEGIHEYZ®LPï³EP"QE[9ºZHEQ\N = J�P\³EP
°CGLQnK5U�¼uP\HEJ5U<WïHRU�W�P\HRP\³�¼zY¯K5P,HEGI³EÞLP\Hn²�³�P"QRP"K�TVPLN = J�GIHqHEGLQRòï°kGLQ¨ºZP\µ1H¨HRU�HEJ5P�UL²�P\³½GIHRUL³qHRUg³�P"GLW
GLK9W GLK�GLºZ»&�\Pg³EP"QE[�ºZHEQ"N > U#°kP\®LP\³"S?GIµ1HRP\³zHEJ�Y¯Qu¼uU<W�YZß(T\GIHEYZU�K'HRU·HEJ5P0GI²�²9º�Y¯T\GIHEYZU�K�S×HEJ�PgU�[5HR²9[5H�ULµ
HEJ�P�GI²9²9º¯Y¯T\GIHEYZU�K�GIµ3HRP\³n²9³EU!TVP"Q�QEY¯K5Þ�P"GLT�J´W�GIHEG�T\[5õ�P,°kGLQnG�õ�U!U�ºZP"GLK�®IGLº¯[5PLN = J�Y¯QAõ�U!U�ºZP"GLK�®�GLº�[5P
²9³EU#®<Y¯W5P"W�GLK�GLK�QE°¡P\³mHRU�HEJ5P
á![5P"QRHEYZU�K��õ¬ § U/P"Q�HEJ�Y�Q¶W�GIHEG'J�G"®LP
J�YZÞ�J8²�³EULõ9GIõ(Y¯º¯YZHÝ»ÈHRU TVU�KàHEGLY¯K
HEGI³�ÞLP\HEQ¾á
® D µ&HEJ5Pnõ�U!U�ºZP"GLKg®IGLº¯[5Pn°CGLQ?»LP"Q\S9HEJ5P"KgHEJ5P�T\º�[5HRHRP\³yT\º¯GLQEQ�YZß9T\GIHEYZU�Kg°kU�[�º¯W�²(GLQEQ¦HEJ5P�W9GIHEG
HRUgHEJ�P B5= Mq  GI²�²9º�Y¯T\GIHEYZU�K�N D µ¡K5ULH\S�HEJ5P"KïHEJ5PzT\º¯[5HRHRP\³�T\º¯GLQ�QEYZß9T\GIHEYZU�Kï°kU�[�º¯W
QEY¯¼z²9ºZ»0W�Y¯Q�T\GI³�W�HEJ�P
W9GIHEGzGLQyK5U�K f [�QRP\µ�[�ºÌN

D K�HEJ�P B5= Mq ·GI²�²9º�Y¯T\GIHEYZU�K�SIHEJ5PC°kP"YZÞ�JàHEY�K5Þn¼zGIHR³�Yü±�Y�QÐT\GLº¯T\[�º¯GIHRP"Wu[�Q�Y¯K5ÞAW9GIHEG¨µ3³EU�¼Ü²9³EP\®!Y¯U�[�Q
W9GIHEGÈT\[5õ�P"QuHEJ�GIHm°¡P\³�P0²9GLQEQRP"W8HEJ5³EU�[5Þ�J:HEJ5P�²9Y¯²�P"º�Y¯K5PLN = J�Y¯Q�³�P"º¯YZP"QuU�K8HEJ5P�GLQEQE[9¼u²�HEYZU�K HEJ9GIH
W9GIHEG'T\[�õ�P"QmHEJ�GIHgGI³EP´GLW�ÿEGLTVP"KàH�HRU U�K5P´GLK5ULHEJ5P\³gK5P"GI³½ºZ»8GLºZ°CG"»<Q�J�G"®LP´HEJ5P
QEGL¼uP´T\º¯[�HRHRP\³�GLK9W
K�U�Y¯QRP¶T½J�GI³�GLTVHRP\³�Y¯QEHEY¯T\Q\N D K´ÞLP"K5P\³�GLº¡HEJ�Y¯Q�Y�Q�G�Q�GIµ3P�GLQEQE[�¼u²9HEYZU�K�N > U6°¡P\®LP\³"S×Y�K´²�³�GLTVHEY¯T\GLº�YZHh»´YZH�Y�Q
K�ULH�GLºZ°kG#»!Q�HEJ5PzT\GLQRPLNz^�[5³�HEJ5P\³�¼uUL³EPLS�HEJ5PzGLW�W�YZHEY¯U�K�ULµ¡HEJ5PzT\º¯[5HRHRP\³�T\º¯GLQEQEYZß(T\GIHEYZU�K
HRUgHEJ5P B<= MA 
²(YZ²�P"º¯Y¯K5PCJ�GLQ£QEP\®LP\³EP"ºZ»uGIÞLÞL³�G"®IGIHRP"W�HEJ�Y¯Q£QEYZHE[�GIHEYZU�K.N B [�²�²�U�QEY¯K5ÞqHEJ�GIH¡QEP\®LP\³�GLº(W9GIHEG�T\[5õ�P"Q×Y¯K¶Gn³EU#°
GI³�P?W�Y¯QET\GI³�W�P"W�S0��Gn®LP\³E»�TVU�¼z¼uU�K¶U!T\T\[5³�³EP"K�TVPI�½SàHEJ�P¦°¡P"YZÞ�J/H×¼zGIHR³�YZ±,µ1UL³ÐHEJ5PyK5PV±<HÐHEGI³EÞLP\H¡³�Y¯T�JuW9GIHEG
T\[�õ�PuJ�GLQ�õ�P\P"K´T\GLº�T\[�º¯GIHRP"W·µ1³EU�¼�Gg²9³EP\®!Y¯U�[�Q¨W�GIHEG0T\[5õ�P�HEJ�GIH�Y¯Q¨®LP\³�»
W9Y¯QRHEGLK/HqHRP"¼z²�UL³½GLº¯ºZ»�GLK9W
QE²9GIHEY¯GLº¯ºZ»�µ3³�U�¼�HEJ5P¶T\[5³�³EP"KàH�W9GIHEG0T\[5õ�PLN = J�Y�QnT\GLKÈQRP\®LP\³EP"º¯»
J9GL¼u²�P\³nHEJ5P¶á![�GLº¯YZHÝ»�ULµkHEJ5P¶K5U�Y�QRP
K![�º¯º�YZß9T\GIHEYZU�K HEJ5³�U�[5Þ�J:HEJ5Pï[�QRP�ULµ�GLK�Y¯K9TVUL³E³EP"TVH¶°kP"YZÞ�J/HEY¯K5ÞÈ¼¶GIHR³�Yü±�N = J5P\³EP\µ1UL³EPLS¦HEJ5P�²9YZ²�P"º¯Y¯K5P
GLK9W8T\º¯[5HRHRP\³�T\º¯GLQEQ�YZß9T\GIHEYZU�K�TVU!W5P�°kGLQ�¼uU<W�YZß9P"W HRU'GLT\TVU�[�K/H�µ3UL³mHEJ�Y¯Q\Nl��J5P"K5P\®LP\³gGÈHEGI³EÞLP\H�Y�Q
P"K9TVU�[�KàHRP\³�P"W�SÐK5ULH�U�K�º¯»
¼,[�QRH�HEJ�GIH�W9GIHEG�T\[5õ�Pzõ�Pz²(GLQEQRP"W�S�õ9[5H�HEJ�P¶Hh°kU
W�GIHEG�T\[�õ�P"Q�õ�P\µ3UL³EPmYZH
¼,[�QRHCGLº¯QRU�õ�Py²(GLQEQRP"W�N D K�HEJ�Y¯Qk¼zGLK�K5P\³"S!U�K5Pn¼zG#»¶P"K�QE[�³EPAHEJ9GIHkHEJ�PqTVUL³E³�P"TVH?W�GIHEG�T\[5õ�P"Q¡GI³EPn[�QEP"W
HRUmT\GLº¯T\[�º¯GIHRP�Gz³EP"ºZP\®IGLKàH¦°kP"YZÞ�J/HEY¯K5Þz¼zGIHR³�YZ±�N

X.ULÞ�Y¯T�°CGLQ�GLº¯QRU
GLW�W5P"W�HRUïHEJ�P b º�[5HRHRP\³ b º¯GLQEQEYZß(T\GIHEYZU�K�QEHEGIÞLP�HRU
P"K�Q�[5³EP¶HEJ9GIH,³�P"W�[�K�W�GLK/H
W9GIHEG0T\[5õ�P"Q�GI³EP�K5ULH�²9GLQEQEP"W´HRU�HEJ5P B<= Mq  ²(YZ²�P"º¯Y¯K5PLN B [5²9²�U�QEP,HEJ9GIH�HEJ5P\³EP¶°¡P\³EP¶Hh°kU�GLW�ÿEGLTVP"KàH
W9GIHEG�T\[5õ�P"QÐHEJ�GIH£õ�ULHEJ¶TVU�KàHEGLY¯K�P"WzHEGI³EÞLP\HEQ\S ��º¯Y¯òLP"ºZ»,G�®LP\³E»uTVU�¼z¼uU�KmU!T\T\[5³�³EP"K�TVPI�½N��ÆY¯HEJ5U�[5H£QRU�¼zP
º¯ULÞ�Y¯TIS�HEJ5P�ß�³�QRHyT\[�õ�PLS(GLºZU�K5Þz°yY¯HEJgHEJ5P�²9³EP\®!Y¯U�[�Q¦Hh°kUmGI³�P�²9GLQEQEP"W0HRU¶HEJ�P B<= MA ÆGI²�²9º�Y¯T\GIHEYZU�K�NkMCH
HEJ�PzK5PV±!H b   D S�°yJ�Y¯T½J´Y¯QnGLº¯QRUgHEGI³EÞLP\H�²�U�QEYZHEYZ®LPLS.YZH�Y�Q¨²9GLQEQRP"W�S&GLºZU�K5Þg°yYZHEJ
HEJ�Pu²�³EP\®<YZU�[�Q¨Hh°kU5S�HRU
HEJ�P B<= Mq :²(YZ²�P"º¯Y¯K5PLN = J�Y¯Qk³EP"Q�[�ºZHEQ¦Y¯KgQRP"K9W�Y¯K5Þ�HEJ5P�Q�GL¼uP�T\[5õ�P"Q?¼,[�ºZHEYZ²9º¯PAHEY¯¼zP"Q\N = J�Y¯Q¦Y�Q¦T\ºZP"GI³�ºZ»
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GLK [9K�W5P"QEYZ³½GIõ9ºZP�HR³½GLYZH\N = J�P\³EP\µ3UL³�PLSqG °yY�K�W5U#° ULµ,W�GIHEG T\[5õ�P"QgY¯Q�¼zGLY¯K/HEGLY¯K5P"W�GIHgHEJ5P·T\º¯[�HRHRP\³
T\º�GLQEQEYZß9T\GIHEY¯U�KgºZP\®LP"ºÌN D K5µ1UL³�¼zGIHEYZU�K�U�K�°yJ5P"K�HEJ5P"QRP�T\[5õ�P"Q?J�G"®LP�UL³AJ�G#®LP�K5ULH¦õ�P\P"Kg²9GLQ�QRP"W0Y¯Q?GLº�QRU
¼¶GLY¯KàHEGLY�K5P"W�N=�ÆJ�P"K·G0T\[5õ�PuK5P\P"W�QnHRU�õ�Pu²(GLQEQRP"W
HRU0HEJ5P B<= Mq  ²(YZ²�P"º¯Y¯K5PLS�GgT�J5P"T�ò·Y¯Qn¼zGLW5P¶HRU
P"K9QE[5³EP�HEJ9GIHAHEJ5P,²�³EUL²�P\³qT\[5õ�P"QyJ�G#®LP�õ�P\P"KïQRP"KàH\N D µÐHEJ�P\»0J�G"®LPLS�HEJ5P\³EP�Y¯QAK5UmK5P\P"W�HRU�³EP f QRP"K�W « YZµ
HEJ�P\»zJ�G"®LPnK5ULH\S!HEJ5P\»¶GI³EPqQRP"K/H¡HRU�T\GLº¯T\[�º¯GIHRP¨TVUL³E³EP"TVHk°kP"YZÞ�JàHEQ"N = J5P B5= Mq  GI²�²9º¯Y¯T\GIHEY¯U�Kz¼�[9QRHkGLº�QRU
õ�PnGLW�GI²�HRP"W0HRUzW�Y¯QE¼zY�QEQ£HEJ�P�GLTVHE[�GLº�³EP"QE[9ºZHEQCULµ�HEJ5P B5= Mq  ²9YZ²�P"º¯Y�K5PyU�K�HEJ5P"QEPnß9º¯ºZP\³¦T\[5õ�P"Q\N = J�P"QRP
ß(º¯ºZP\³yT\[5õ�P"QqGI³EP�Y¯K�TVUL³E³EP"TVHEº¯»g²�³EU<TVP"QEQRP"W�S�GLK�W�HEJ�P"K�HEJ5P,³EP"QE[9ºZHEQ?ULµ×HEJ�P"QRP,T\[�õ�P"QqW�Y¯Q�T\GI³�W5P"W�N = J9Y¯Q
Y�Q?K5ULH¦°CGLQRHEY¯K5ÞzHEY�¼uP�GLK�W0TVU�¼u²([5HEGIHEYZU�K0²�U6°¡P\³"S5õ�P"T\GL[�QEP�ULµ4HEJ5P�²9YZ²�P"º¯Y�K5PAQRHR³½[�TVHE[5³EPLN = J�P\³EP\µ3UL³�PLS
G�õ�U/U�ºZP"GLKÈY¯Q�GLQEQEU!T\Y¯GIHRP"W�°yYZHEJ·P"GLT�J T\[5õ�PuHEJ�GIH�Y�Q�²9GLQEQEP"W�N = J�Y¯Q¨õ�U!U�ºZP"GLK·³EP\²9³EP"QRP"K/HEQ�°yJ5P\HEJ�P\³
HEJ�P¨W9GIHEG,T\[�õ�P¨Y¯K�á![5P"QRHEYZU�K�Y¯QkHRU�³EP\HE[5³�K�®<Y¯GIõ9ºZPq³EP"QE[9ºZHEQ\S!UL³¦°yJ5P\HEJ5P\³¦YZHCY¯QkHRUuõ�PqW�Y�QET\GI³�W5P"W�[5²�U�K
TVU�¼z²9ºZP\HEYZU�KgULµ�HEJ5P�°kP"YZÞ�J/HyTVU�¼u²9[�HEGIHEYZU�K�N

D HgGI²�²�P"GI³�QmHEJ�GIH�HEJ5P
GI²�²9º¯Y�T\GIHEYZU�K�Y�QmK5U6°�TVU�¼u²9ºZP\HRP"W.S?P\®LP"K YZµ�HEJ5P\³�PïGI³EP´¼zGLK/»8GLTVHE[�GLº
TVU<W�Y¯K�ÞAUL²�HEY�¼zY��"GIHEYZU�K,HEJ�GIH×K5P\P"W�õ�PCTVU�¼u²9ºZP\HRP"W.N = J5P¦GI²�²9º¯Y¯T\GIHEY¯U�K�W5U!P"QÐGI²�²�P"GI³ÐHRU¨µ1[9K�TVHEYZU�K,°¡P"º�ºÌS
GLK9W´QRP\³E®LP"Q�GLQ�G�õ9GLQRP"º¯Y�K5P�µ3UL³�HEJ9Y¯Q¨²�³EU!ULµ£ULµ¦TVU�K�TVP\²�H\N�¤¨K5P�ULµCHEJ5Puõ9YZÞLÞLP"QRHn°kP"GIò<K5P"QEQRP"Q�ULµkHEJ9Y¯Q
Y�¼u²9ºZP"¼uP"K/HEGIHEYZU�KuY¯Q4HEJ�P¦µ1GLTVH¡HEJ�GIHÐHEJ5PyQR²�P\P"W�[�²�GLT½J�YZP\®LP"W¶õ/»,HEJ�Y¯Q×GI²9²9º¯Y¯T\GIHEYZU�K�Y¯Q£K5U#°8TVU�¼z²9ºZP\HRP"ºZ»
W�P\²�P"K9W5P"KàH¡[5²�U�KuHEGI³EÞLP\HCW5P"K�QEYZHÝ»uY¯KzHEJ5PAQET\GLK�K5P"Wm³EP\Þ�YZU�K�N = J9Y¯Q×Y¯Q£U�K5PAT½J�GI³�GLTVHRP\³�Y¯QEHEY¯T?HEJ�GIHkY¯Q£K�ULH
W�P"QEYZ³�GIõ9º¯P¨Y�K0Gu³EP"GLº�HEY¯¼uP�QR»<QRHRP"¼gS(õ9[5H?YZHy¼¶G"»gJ�G"®LP,HRUzõ�P�GLT\TVP\²�HRP"W.N?¤nK5Pn°¡U�[9º¯W0TVP\³EHEGLY¯K9ºZ»�º�YZòLP
G�²9³EU!W9[�TVH¨HEJ�GIH�õ�P"J�G"®LP"Q�HEJ5PzQEGL¼uPu³�P\Þ�GI³�W�ºZP"QEQ�ULµkTVU�K�W9YZHEYZU�K�Q\N > U#°kP\®LP\³"SÐYZµ£U�K5PzTVU�K9QEY¯W5P\³�Q¨HEJ�P
¼zU�QRH£T\º¯[5HRHRP\³�P"W ` HEGI³EÞLP\H£³½Y¯T�JuP"K/®<YZ³EU�K�¼uP"K/HÐHEJ�GIHk¼zG"»�³EP"GLº¯Y�QRHEY¯T\GLº¯ºZ»�õ�P¦P"K9TVU�[�KàHRP\³�P"W¶Y¯KuUL²�P\³�GIHEY¯U�K�S
GLK9W HEJ5P"K:HE[9K5P"QuHEJ5PïGI²�²9º¯Y¯T\GIHEY¯U�K HRU�J�GLK�W9ºZP�HEJ�GIHm¼zGLK/» HEGI³EÞLP\HEQ\S¦HEJ�Y�QzGI²�²9º¯Y�T\GIHEYZU�K ¼zG"»:QEHEY¯º¯º
²9³EU#®LPz®<Y¯GIõ9º¯P,µ1UL³�³�P"GLºÐHEY¯¼uPu²�³�U!TVP"QEQ�Y¯K5Þ5N = J5P\³�P\µ3UL³EPLS�YZH�Y¯QnTVP\³EHEGLY�K�ºZ»
[�QRP\µ�[�º4HRU�¼zGIHEJ5P"¼¶GIHEY¯T\GLº¯ºZ»
¼zU!W5P"ºkHEJ�Y�Q�õ�P"J�G#®!Y¯UL³zQRU
HEJ�Y¯Q,HE[�K�Y¯K�Þï¼zG#»�õ�PgGLT\TVU�¼u²9º�Y¯QEJ5P"W�N = J5P�²�³EU<TVP"QEQEY¯K5Þ
²�U#°kP\³uULµyHEJ�P
[9K5UL²�HEY¯¼zYC�\P"W B<= Mq  GI²�²9º¯Y¯T\GIHEY¯U�K�Y�Q¡Þ�Y¯®LP"KgY¯K @ á/[9GIHEYZU�K�Q��5N¯ý\GLK�W1�5N d N = J5P"QRP¨GI³EPnÞ�YZ®LP"KgY¯K�HRP\³�¼¶Q
ULµ�º¯GIHRP"K�TV»¶GLK9WmHEJ�³EU�[5Þ�J5²9[�H\S/HEJ5Pn¼uU�QEHCTV³½YZHEY¯T\GLº(²�P\³�µ3UL³�¼¶GLK�TVPq¼zP\HR³�Y¯T\QkULµ�HEJ�Y�Q¡³�P"GLº(HEY�¼uPqQE»!QRHRP"¼0N
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¾`ó4I .yÜ�K\ó L�Ü3Û�¿l» Ù É�úHòc.l�HÛ��À�HÛ Ù K Û ý�� é ò@.l�HÛ��À�HÛ Ù K Û6d � é à�à�à é òc. �HÛ��À�DÛ Ù K Û ó3� ü��J5P"Kg²(YZ²�P"º¯Y¯K5PqY¯QCµ1[9º¯º �[�5N d �
= J5P"QRPk¼uP\HR³�Y¯T\Q�GI³EPCQEY¯¼u²(ºZP£Y¯K�HEJ5P£UL³�Y¯Þ�Y¯K�GLº B5= Mq 
GI²�²9º¯Y¯T\GIHEY¯U�K�S6GLK�W�HEJ5P\»�GI³�PkTVU�K�Q�Y¯QRHRP"K/H\SIGLQ

º¯U�K5Þ,GLQkHEJ5P¨K![�¼�õ�P\³kULµ�QRHEGIÞLP"Q?GLK9W¶HEJ5PnTVU�QRHCULµ.HEJ�P"QRPqQEHEGIÞLP"Q¦³EP"¼zGLY¯K�TVU�K�QRHEGLK/H\N > U#°kP\®LP\³"S�HEJ5P"QEP
¼zP\HR³�Y¯T\Q�õ�P"TVU�¼zP�QEY¯Þ�K�YZß9T\GLK/HEºZ»´¼uUL³EP�TVU�¼u²9º¯Y�T\GIHRP"W'GIµ1HRP\³�HEJ5P�²�³EU<W�[�TVH�Y¯K/HRP\ÞL³�GIHEYZU�K.NïMqQ�QEJ5U#°AK
Y�K @ á/[9GIHEYZU�K�Q.�5N��!S �5N��5S�GLK�W �5N i S.HEJ5Puº¯GIHRP"K�TV»ïULµ¡GLK/»�QE²�P"T\Y¯ß9T�W9GIHEGgT\[5õ�P,Y¯Q¨K5U6°vW5P\²�P"K�W5P"K/H
[�²�U�K�°yJ�P\HEJ5P\³CHEJ�GIH?W�GIHEGuT\[5õ�P¨TVU�KàHEGLY¯K9Q?GLKà»m²�U�QEQEYZõ9º¯PyHEGI³EÞLP\HEQ\N = J5P¨GLTVHE[�GLº�HEJ5³�U�[5Þ�J5²9[5HkULµ�HEJ�P
GI²9²9º¯Y¯T\GIHEYZU�K�J�GLQyT½J�GLK5ÞLP"W�P\®LP"K�¼uUL³�P�W5³�GL¼zGIHEY�T\GLº¯ºZ»�HEJ�GLK�HEJ�P�º¯GIHRP"K�TV»0¼uP\HR³½Y¯TINkMqº¯QRU5S�K5ULHRP�HEJ9GIH
õ�ULHEJ�GI³EPmK5U6° W�P\²�P"K9W5P"KàH�[5²�U�K´HEJ5PmT½J�GI³�GLTVHRP\³�Y�QRHEY¯T\Q�ULµ¦HEJ5PmW�GIHEG�HEJ�GIH�Y¯Q�P"K�TVU�[9KàHRP\³EP"W'Y¯K´HEJ�P
GLTVHE[9GLº.UL²�P\³�GIHEY¯K5Þ�P"K/®!Y¯³EU�K�¼uP"K/H\N

= Ù Û Û Ë¸ò¾G@¿
ôõõõõõõö õõõõõõ÷

5 Û Ù K Û �RîN» Ù É�úHòc.l�DÛ��À�HÛ Ù K Û ý�� é òc.l�HÛ��À�HÛ Ù K Û6d � é à�à�à é ò@.l�HÛ��À�HÛ Ù K Û óò� ü
D µ&HEGI³EÞLP\HAµ3U�[9K�W

ò@.l�HÛ��«. ølÛ¼Ü�IWù+ú��BÎ�Û Û Iq�
D µ�K5UuHEGI³�ÞLP\Hyµ1U�[�K�W

�[�5N��?�

ç Ö Û I Ù K Û = Ù Û Û Ë¸ò¾G�¿ û �¼�Hò Ù I üe÷ Ù Û¼��.=î 5 Û Ù K Û �(î» Ù É�úyò@.l�HÛ��À�HÛ Ù K Û ý�� é òc. �HÛ��À�DÛ Ù K Û#d � é à�à�à é òc.l�DÛ��À�DÛ Ù K Û ó3� ü× �_ý�� û �)�2ò Ù Ilüq÷ Ù Û¼��.?��îNòc. �HÛ��«.yøWÛ)Ü3Ilù+ú���Î-Û Û Iq�
�[�5N��e�

¾`ó+Il.yÜ4K§ó L�Ü3Û�¿ û �¼�Hò Ù I üe÷ Ù Û¼��.]î» Ù É�úHòc.l�HÛ��À�HÛ Ù K Û ý�� é ò@.l�HÛ��À�HÛ Ù K Û6d � é à�à�à é òc. �HÛ��À�DÛ Ù K Û ó3� ü× �_ý½� û �)�2ò Ù Ilüq÷ Ù Û)�).��/îNòc. �HÛ��«.yøWÛ)Ü3Ilù+ú���Î-Û Û Iq� �[�5N i �
= J5P
HEJ5³EU�[�Þ�J5²9[5H�ULµ�HEJ5P´K5P\°�Y�KàHRP\ÞL³�GIHRP"W GI²9²9º¯Y¯T\GIHEYZU�K�Y¯Q�®LP\³E»ÆT\ºZU�QRP´HRU @ á/[�GIHEY¯U�K �5N i S

J�U#°kP\®LP\³yHEJ�Y¯Q¦Y�QkGLK�GI²�²�³EU#±<Y¯¼¶GIHEYZU�K�N = J5P\³EPnGI³EP�QRU�¼uP�TVU�¼u²9º¯PV±<YZHEY¯P"QkY�Kà®LU�ºZ®LP"WgY�K�HEJ5P�W�Y¯QET\GI³½W�Y¯K5Þ
ULµ�W�GIHEGnT\[5õ�P"Q\N = J5PCß�³½QRH4²9GI³EH4ULµ(HEJ�PkP"á![�GIHEYZU�K¶GLT\TVU�[�KàHEQ£µ3UL³ÐHEJ�P?T\[5õ�P"Q&HEJ9GIH£¼�[9QRH4²9GLQEQ4HEJ5³EU�[�Þ�J
HEJ�PuP"KàHEYZ³�Pz²9YZ²�P"º¯Y¯K�PLN = J5P�HEJ5³�U�[5Þ�J5²9[5HnT\GLº¯T\[9º¯GIHEYZU�K·GLQEQ�[�¼uP"QnHEJ5PuHEJ�Pz²9YZ²�P"º¯Y¯K�P�Y¯Q¨P"K/HEYZ³EP"ºZ»�µ1[9º¯ºÌN
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= J�Y¯Q?Y¯QATVP\³EHEGLY¯K�º¯»�K5ULHAHEJ5P�T\GLQEP,Y¯K�³EP"GLº¯YZHÝ»LSA��YZµÐYZHy°¡P\³EPLS�HEJ5Pu¤	�\HE[5³Eò�ß9ºZHRP\³A°¡U�[9º¯Wgõ�P�°kUL³EHEJ�ºZP"Q�Q8�½N
> U#°kP\®LP\³"S¡HEJ5P�õ9[5õ�õ9º¯P"Q�HEJ�GIHuGI³EP�Y¯K�ÿRP"TVHRP"W Y¯KàHRUïHEJ5P�²9YZ²�P"º¯Y�K5PuHRU
³EP\²9º¯GLTVP�W5³EUL²�²�P"W�W�GIHEG
T\[5õ�P"Q
GI³�P�GLT\TVU�[�K/HRP"W:µ1UL³zõ/» HEJ5P0TVU�¼z²9ºZP\HRP0²�³�U!TVP"QEQ�Y¯K5Þ
ULµAULHEJ�P\³mW�GIHEG·T\[�õ�P"QuY�K HEJ5Pï¤	�\HE[5³�ò'QRHEGIÞLPLN
= J5P\³EP\µ1UL³EPLS<HRUz¼zGIòLPnHEJ�Y¯QCGI²�²9º�Y¯T\GIHEYZU�KmP\®LP"Kg³EP"¼uULHRP"ºZ»mP\¹¶T\YZP"K/H\S5HEJ5P\³EPnGI³EP¨Hh°kUzY¯QEQ�[5P"QkHEJ�GIH?¼�[9QRH
õ�P�GLW�W�³EP"QEQRP"W��

ý X�GIHRP"K�TV»°6 = UuY¯¼u²9³EU#®LPnº¯GIHRP"K�TV»LS5HEJ�PqJ�Y¯Þ�J5P\³CHEJ5PqW9Y¯QET\GI³�Wm³�GIHEYZU5S5HEJ5P¨ºZU6°¡P\³¦HEJ5Pnº¯GIHRP"K9TV»¶µ1UL³
GuÞL³EP"GIHRP\³nQRP"TVHEYZU�K�ULµÐY¯K5²9[5H¦W�GIHEG<N @ ®LP"K�YZµ�HEJ5P,¤	�\HE[5³�ò�QRHEGIÞLP�Y¯Q?K�ULHyQEYZÞ�K�Y¯ß9T\GLKàHEº¯»mQEJ5UL³�HRP\³
HEJ�GLK�HEJ5P�º¯U�K5ÞLP"QRH�QRHEGIÞLPLS£º¯GIHRP"K�TV»·Y�Q�W5³½GL¼zGIHEY¯T\GLº¯ºZ»´Y¯¼z²�³EU#®LP"W�µ1UL³�HEJ5P�W�GIHEGïQRP\HEQ,HEJ�GIH�W5U
K5ULHyTVU�K/HEGLY¯KgHEGI³EÞLP\HEQ"N

ý = J5³EU�[�Þ�J5²9[5H�6 = U�Y�¼u²�³EU6®LPzHEJ5³EU�[5Þ�J�²9[5H\S�HEJ�P¶TVU�QRH,ULµkHEJ�P�¤	�\HE[5³�òïß(ºZHRP\³�QRHEGIÞLP�¼�[9QRH�õ�P
QEYZÞ�K�Y¯ß9T\GLKàHEº¯»�QE¼zGLº¯º¯P\³nHEJ�GLK´HEJ5PzTVU�QRH�ULµkHEJ�PzºZU�K5ÞLP"QRH�QRHEGIÞLPLNmMAº¯QEU5S�HEJ5PzW�Y�QET\GI³�W
³�GIHEYZU0J9GLQ
HRU�õ�PqJ�YZÞ�J�S!QE[�T½J¶HEJ�GIH¦¼zGLK/»zW�GIHEG�T\[5õ�P"QkGI³EPqGLº�ºZU#°kP"W¶HRUuTVU�¼u²(ºZP\HRPqY�KzHEJ5P¨QE¼zGLº¯º¯P\³kTVU�QRHkULµ
HEJ5P,¤	�\HE[�³Eòmß(ºZHRP\³"S<³�GIHEJ5P\³AHEJ�GLKgHEJ5P�J�Y¯Þ�JgTVU�QRHyULµ�HEJ5P�ºZU�K�ÞLP"QRH¦²9YZ²�P"º¯Y¯K�PAQRHEGIÞLPLN
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�
¤¨K�TVPuG�µ�[�K�TVHEYZU�K�GLº4¼uU<W5P"º4GI²�²9º�Y¯T\GIHEYZU�K
J�GLQ¨õ�P\P"K´TV³EP"GIHRP"W�S.HEJ�PuÞLU�GLº×Y¯QqHRUgUL²�HEY¯¼zYC�\P,HEJ9GIH

²9³EU/ULµ4ULµÐTVU�K�TVP\²�Hq²9º¯GIHRµ1UL³�¼�HRUmY¯K�TV³�P"GLQRP�YZHEQyP\¹¶T\YZP"K�TV»0GLK�W�PVô�P"TVHEY¯®LP"K5P"QEQ\N = J5P�ß�³�QEH?Y¯QEQE[5P�HRU¶õ�P
GLW9W5³EP"QEQRP"W�Y¯Q�HEJ5P�Q�Y��\PmGLK�W�Hh»!²�PmULµ?W9GIHEG�[5HEY�º¯Y��\P"WÈY�K·HEJ5P B<= MA ÜGI²�²9º�Y¯T\GIHEYZU�K�N b [�³E³EP"K/HEºZ»LS&HEJ�P
B5= Mq È²(YZ²�P"º¯Y¯K5P¡µ1[�K9TVHEYZU�K�QÐU�KmQEJ5UL³EH£Y�KàHRP\ÞLP\³kHh»!²�P"Q\N = J5PyX&Y¯K/[5±�T\º¯[9QRHRP\³�Q\S(��Mq^ D­=Æ> P\HRP\³EULÞLP"K5P\U�[�Q
UL³ > U�¼uULÞLP"K�P\U�[�Q b º¯[�QRHRP\³9�½S.Y�K´[�QRPzTVU�K�QEY�QRHEQ¨ULµ D K/HRP"ºÐUL³�M e�§ T½J�YZ²9Q¨HEJ9GIH�Y¯¼u²9ºZP"¼zP"KàHnG0QEJ�UL³EH
Y�KàHRP\ÞLP\³ÐGLQ�G�ý
�yõ9YZH�Y�KàHRP\ÞLP\³"N = J�PC¤	�\HE[5³�ò b º¯[5HRHRP\³ b º¯GLQEQEY¯ß9T\GIHEYZU�K�GI²�²(º¯Y¯T\GIHEYZU�K�³EP\²�³EP"QRP"K/HEQ�YZHEQ&W9GIHEG
GLQ$����õ9Y¯H D_@£@¡@ ¸�U�GIHEY�K5Þ0²�U�Y¯K/H�K/[�¼�õ�P\³�Q\N = J9Y¯QnY¯Q�G0º�GI³EÞLP¶W�Y¯QE²9GI³�YZHÝ»�Y¯K·Q�Y��\PzGLK�W´UL²�P\³�GIHEYZU�K9GLº
TVU�¼z²9ºZPV±5YZHh»LS×GLK�W YZH�Y¯Q,QEJ5U6°yK�Y�KÈHEJ5P�õ9GLQEP"º¯Y¯K5Pz³�P"QE[�ºZHEQ�µ3U�[9K�W�Y�K�T½J�GI²�HRP\³u¥ D N D KÈ²�³�P"º¯Y¯¼zY¯K9GI³E»
HR³½Y¯GLº¯Q\S�HEJ�PyT\º¯[5HRHRP\³kT\º¯GLQEQEYZß(T\GIHEYZU�Kz[�QE[9GLº¯ºZ»�³½[�K�QÐGLKzUL³½W5P\³£ULµ�¼zGIÞ�K�Y¯HE[�W5P¦UL³¡¼zUL³EPyQEºZU6°¡P\³¡HEJ�GLKzHEJ�P
ULHEJ�P\³�QRHEGIÞLP"Q&ULµ5HEJ5P¡²9YZ²�P"º¯Y¯K5PLN = J9Y¯Q�Y¯Q�Gy®LP\³E»�[�K�W�P"QEYZ³�GIõ9º¯P&HR³�GLY¯H\S�P"QE²�P"T\Y�GLº¯ºZ»y°AJ5P"K�TVU�K�Q�Y¯W5P\³�Y¯K�ÞkHEJ�P
GIõ�U6®LPy¼zGIHEJ5P"¼zGIHEY�T\GLº5³EP\²�³EP"QEP"KàHEGIHEYZU�K9QÐULµ�º¯GIHRP"K�TV»�GLK�W�HEJ5³EU�[5Þ�J�²9[5H\N D µ(HEJ5PyT\º¯[5HRHRP\³¡T\º¯GLQEQEYZß(T\GIHEYZU�K
QEHEGIÞLPn³EP"¼zGLY¯K�QCTVU�K�Q�Y¯W5P\³�GIõ9º¯»zºZU�K5ÞLP\³¦HEJ�GLK�HEJ5P¨ULHEJ5P\³?QEHEGIÞLP"Q\S�õ�ULHEJ�HEJ5³EU�[5Þ�J�²9[5H¡GLK9Wgº¯GIHRP"K�TV»mGI³�P
QEP\®LP\³EP"ºZ»gJ�GL¼u²�P\³EP"W�N
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¤¨K5PqQRU�º¯[5HEYZU�K¶Y¯Q×HRU�T�J�GLK�ÞLPAHEJ5P¨W�GIHEG�Hh»!²�P"Q¡µ1U�[�K�W¶Y�KzHEJ5PqW�Yüô�P\³EP"KàHkGI²�²9º¯Y�T\GIHEYZU�K�QÐHRU�¼zGIHET�J
P"GLT½J:ULHEJ5P\³#N = J5P�¤	�\HE[5³Eò QRHEGIÞLP�Y¯Q�³�P"á/[�Y¯³EP"W'HRU´°¡UL³Eò'U�K:G´¼,[�T�J8º¯GI³EÞLP\³zGLK�W TVU�¼u²(ºZPV± W9GIHEG
HÝ»/²�PLS<TVU�Kà®LP\³�HkYZH\S!GLK�WzHEJ�P"Kz²9GLQEQkYZH×HRU�HEJ5PAK�PV±!HkQRHEGIÞLPLN = J5P\³�P\µ3UL³EPLS/U�K5PA¼,[�QRHkW5P"T\Y¯W5Py°yJ5P\HEJ5P\³¡HRU
¼¶GIòLP�HEJ5P�¤	�\HE[5³Eò�TVU<W5Pn¼zGIHET�J�HEJ5P B<= MA  ²(YZ²�P"º¯Y¯K5PLS/UL³¦HEJ5P B<= MA  ²(YZ²�P"º¯Y¯K5Pq¼zGIHET�JgHEJ�P�¤	�\HE[5³Eò
TVU<W5PLN¦ ×³�P\®!YZU�[9QEºZ»LS�GLº¯º&¼uU!W9YZß9T\GIHEYZU�Kg°kP\³EP�¼¶GLY¯K�ºZ»�HRU¶HEJ5Pu¤	�\HE[5³EògGLºZÞLUL³½YZHEJ�¼ HRU�¼zGIòLP,Y¯Hy¼zGIHET�J
HEJ�Pz¼uUL³EPzTVU�¼u²9º�Y¯T\GIHRP"W B<= MA  GI²9²9º¯Y¯T\GIHEYZU�K.N > U#°kP\®LP\³"S4YZHn¼zG"»ïõ�P�¼zUL³EPzY¯K/HRP"º¯º¯YZÞLP"K/H¨HRU0T�J�GLK5ÞLP
HEJ�P B5= Mq  GI²�²9º¯Y�T\GIHEYZU�KmY�KmHEJ9Y¯QCQETVP"K�GI³�YZU5N×MqQkPV±!²(º¯GLY¯K5P"W�Y¯K�HEJ5P B<= MA  õ9GLT�ò/ÞL³�U�[�K�WgQRP"TVHEYZU�K.S!HEJ�P
ÞLU�GLº×ULµ¡HEJ5Pu²(GI³�GLº¯ºZP"º�²9YZ²�P"º¯Y�K5P�Y¯Q¨HRU0TV³�P"GIHRPmGLK·GI²�²(º¯Y¯T\GIHEYZU�K
T\GI²9GIõ9º¯PuULµ¡²�³�U!TVP"QEQ�Y¯K5Þ B<= Mq *W9GIHEG
T\[�õ�P"Q?³EP"GLº.HEY¯¼zPLN = J5P�[�QEGIÞLP�ULµÐQEJ�UL³EHyY¯K/HRP\ÞLP\³�Q?³½GIHEJ5P\³yHEJ�GLK�W5U�[5õ9º¯Pn¸�U�GIHEY¯K5Þz²�U�Y¯K/H?K![�¼�õ�P\³�Q¦Y�Q
T\º¯P"GI³�ºZ»0GLK�PVô�UL³EHqHRU�QR²�P\P"W�[5²�HEJ�GIH¨GI²�²9º¯Y¯T\GIHEY¯U�K�GLQq¼�[�T½J
GLQy²�U�QEQEY¯õ9ºZPLN > U6°¡P\®LP\³#S.HEJ5P\³EP,Y¯QAGLº�QRU
GmW5P\ÞL³EP\P,ULµ×GLT\T\[5³�GLTV»0HEJ9GIHAY¯QAºZU�QRHy°AJ5P"K0HEJ�Y�QyY¯QAW5U�K5PLS9P"QE²�P"T\Y�GLº¯ºZ»�°yJ5P"K�TVU�¼z²9GI³�Y¯K5Þ¶HEJ5P�GLTVHE[�GLº
W9GIHEGg®�GLº�[5P"QnULµkHEJ5PzHR³�[5P e
b Mq¢ e W�GIHEG0GLK�W·HEJ5Pz®IGLº¯[5P"Q¨ULµCHEJ5PzW�GIHEGgß(ºZPuHEJ�GIH�°kP\³EPuÞ�YZ®LP"KÈHRU
Mq^ D­= GLQ?²9GI³EH¦ULµ4HEJ5P B5= Mq 8GI²�²(º¯Y¯T\GIHEYZU�K�N

�ÆJ�P"K�TVU�K�Q�Y¯W5P\³�Y¯K�Þ¦HEJ5P¡Y¯K9TV³EP"GLQRP"W�²�P\³Eµ1UL³�¼zGLK9TVP£T\GI²9GIõ9Y¯º�YZHEYZP"Q�ULµ5¼uU<W5P\³�K�TVU�¼u²9[5HRP\³�Q�YZH�¼¶G"»
õ�PnHEJ5P�T\GLQRP�HEJ�GIHAT�J�GLK5Þ�Y�K5ÞzHEJ5P"QRP�QEJ5UL³EH?Y¯K/HRP\ÞLP\³�QyHRUmW5U�[5õ(ºZP¨¸�U�GIHEY¯K5Þz²�U�Y¯K/H¦K/[9¼�õ�P\³�Q?QEHEY¯º¯º�»!Y¯P"º¯W
HEJ�PqQEGL¼zPA³EP"GLº�HEY¯¼zPqT\GI²9GIõ(Y¯º¯YZHÝ»�GLK9W�GLº�QRU�UIô�P\³?G�¼,[�T½JmÞL³�P"GIHRP\³?W5P\ÞL³EP\P¨ULµ�á![�GLº¯YZHÝ»zY¯K¶HEJ�PAU�[5HR²([5H
ULµ¡HEJ5PuGI²�²9º¯Y�T\GIHEYZU�KïHEJ�GLK
°kGLQnG#®�GLY�º¯GIõ9ºZPu[�QEY�K5ÞmQE[�²�P\³½TVU�¼u²9[5HRP\³�Q¨G#®�GLY¯º�GIõ9ºZP�W�[5³�Y¯K�Þ¶HEJ5PuTV³EP"GIHEYZU�K
ULµqHEJ�Y¯Q¶GI²�²9º¯Y¯T\GIHEY¯U�K�N = J5P\³EP\µ1UL³EPLS¡HEJ�P B<= MA �GI²�²9º¯Y¯T\GIHEY¯U�K'Y�QzT�J�GLK�ÞLP"W:HRUÈ[�QEP0W5U�[5õ9ºZP�¸�U�GIHEY�K5Þ
²�U�Y¯K/H�K![�¼�õ�P\³�Q"N = J9Y¯Q�Y¯K�TV³�P"GLQRP"Q�õ�ULHEJ´HEJ5P�TVU�¼u²9[5HEGIHEY¯U�K�GLº£TVU�¼u²(ºZPV±<Y¯Hh»
ULµ¦HEJ5PmGLº¯ÞLUL³�YZHEJ�¼�GLK9W
HEJ�P�TVU�¼z¼�[9K�Y¯T\GIHEYZU�KgHEY�¼uPnK5P\P"W5P"Wgõ�P\Hh°kP\P"K0²(GI³�GLº¯ºZP"º�QRHEGIÞLP"QyULµ&HEJ5P�GI²�²9º¯Y¯T\GIHEY¯U�K�N = J�Y¯QC¼zG#»�GLº�QRU
¼¶GIòLPyYZHÐ²�U�QEQEYZõ(ºZP¡HRU,[�QRP?QRU�¼zP?ULµ(HEJ�P?HR³�[5P e
b Mq¢ e W�GIHEG<Sà³½GIHEJ5P\³£HEJ�GLKzHEJ5PyQE¼zGLº�º5W�GIHEG�QRP\H×HEJ9GIH
GLT\TVU�¼z²9GLK�YZP"W
HEJ5P B<= Mq  GI²�²9º¯Y¯T\GIHEY¯U�K�W5P"º�YZ®LP\³�GIõ9ºZPLN = J5P�³EP"QE[�ºZHEQAULµ£HEJ9Y¯Q¨T�J�GLK5ÞLPzGI³�P�TVU�K/HEGLY¯K5P"W
Y�K b J�GI²�HRP\³?¥ D S�¢?P"QE[�º¯HEQ?GLK�W0MqK�GLºZ»<QEY¯Q\N

@ ®LP"KuHEJ�U�[5Þ�JzY¯QÐ¼zGIòLP"Q£¼uUL³EP?QRP"K�QEP¦HRU�GLºZHRP\³ÐHEJ5P B<= Mq ÈGI²�²9º�Y¯T\GIHEYZU�K,µ3UL³ÐHEJ�P?W�Yüô�P\³EP"KàH×W9GIHEG
QEHR³�[�TVHE[5³EP"Q"S9T�J�GLK�ÞLP"Qy°kP\³EP�GLº�QRU¶¼zGLW5P�HRU¶HEJ5P�¤	�\HE[5³Eò�ß9ºZHRP\³yHRUmGLT\TVU�¼z¼uU<W�GIHRP,HEJ5P�Q�¼zGLº¯ºZP\³yW9GIHEG
HÝ»/²�PLN = J9Y¯Q?QEJ5U�[9º¯Wg³EP"QE[9ºZHEQyY¯K�W5P"TV³EP"GLQRP"W�³�[�K�HEY¯¼uP"QyGLQ�QRU!T\Y�GIHRP"W�°yY¯HEJ0HEJ5P,T\º¯[5HRHRP\³¨T\º¯GLQEQEYZß(T\GIHEYZU�K
QEHEGIÞLPuULµ£HEJ5PuY¯K/HRP\ÞL³�GIHRP"W´GI²�²9º�Y¯T\GIHEYZU�K�N > U#°kP\®LP\³"S&YZHnY¯Qqá![5P"QRHEYZU�K�GIõ(ºZP,J�U#°vW5³�GLQEHEY¯T�HEJ9Y¯QAQE²�P\P"W9[5²
¼¶G"» õ�PLN©¤¨K�ºZ» GÈ²�UL³�HEYZU�K:ULµnHEJ5P�UL²�P\³�GIHEYZU�K�QmY¯K:HEJ5PïGI²�²9º¯Y�T\GIHEYZU�K8GI³EPïGLTVHE[�GLºAUL²�P\³½GIHEYZU�K�QmU�K
HEJ�P0W�GIHEG´Hh»!²�P0T�J�GLK�ÞLP"W�N = J5P\³EP\µ1UL³EPLS¡HEJ5P0QR²�P\P"W�[5² U�K�º¯»�G�ô�P"TVHRP"W8G´¼zY¯K9Y¯¼zGLºk²�UL³EHEYZU�K'ULµAHEJ�P
TVU<W5PLNuªkU/ULò!òLP\P\²9Y¯K�Þ5S&TVU�¼z¼,[�K�Y¯T\GIHEY¯U�K´U#®LP\³�J�P"GLW�S&GLK�W
ULHEJ�P\³�TVU�¼u²9[5HEGIHEY¯U�K�Q�GI³EPz[�K9G�ô�P"TVHRP"WÈõ/»
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HEJ�P�GLºZHRP\³�GIHEYZU�K�N = J5P\³EP\µ1UL³EPLS9YZH¦¼zGIòLP"QqQRP"K�QEPnHRUzòLP\P\²�HEJ5P�T�J�GLK5ÞLP"QA¼zGLW5P�Y¯K�HEJ�P B<= MA 8²9YZ²�P"º¯Y¯K5PLS
GLK9W·W�Y¯QET\GI³½W
HEJ5P¶T�J9GLK5ÞLP"Q�¼¶GLW5PuHRU�HEJ5P�¤	�\HE[5³Eòïß9ºZHRP\³"N°�ÆYZHEJÈ¼zY¯K�Y¯¼¶GLº�GLW9W�YZHEYZU�K�GLº4TVU�QRHEQ"S�YZH�Y�Q
²�U�QEQ�YZõ9ºZPAHRUuÞ�YZ®LPnHEJ5P B<= MA  ²(YZ²�P"º¯Y¯K5PyGu¼,[�T½Jgß9K5P\³CÞL³�GLY¯KgW9GIHEGuQRP\H\S�GLK�WgTV³EP"GIHRP�Gu[9K�YZµ1UL³�¼�W9GIHEG
HÝ»/²�P�GLTV³EU�Q�Q?HEJ5P�P"K/HEYZ³EP�GI²9²9º¯Y¯T\GIHEYZU�K.N

Myµ1HRP\³CHEJ�Y¯QkY¯K�TV³EP"¼zP"KàHkY¯Q£TVU�¼u²(ºZP\HRP"W�S5YZH¡Y�Q£K5P"TVP"QEQ�GI³E»zHRU�HRP"QRHkHEJ5PAUL²9HEY¯¼zY��"GIHEYZU�KmHRU,®�GLº¯Y�W�GIHRP
°AJ5P\HEJ5P\³×UL³kK5ULH£Y¯Q×Y�Q×Gn®<Y¯GIõ9ºZP¦µ1³EU�K/H×P"K�Wuß9º¯HRP\³×µ3UL³¡HEJ5PyY¯K/HRP\ÞL³�GIHRP"W�GI²�²9º¯Y�T\GIHEYZU�K�N D H£Y¯Q×ò!K5U6°yKzHEJ9GIH
HEJ�P,¤	�\HE[5³Eò�ß9º¯HRP\³yQET\GLºZP"QAº¯Y¯K5P"GI³�º¯»¶°yYZHEJ0³EP"QR²�P"TVH?HRUmK![�¼�õ�P\³?ULµ4²�³EU<TVP"QEQRUL³�Q\N = J5P\³�P\µ3UL³EPLS(GuHRP"QRHAY�Q
TVU�K9W�[�TVHRP"WmHEJ�GIH¡GLº¯º¯U!T\GIHRP"Qk¼zGLK/»u²�³EU<TVP"QEQRUL³�Q£HRU�HEJ5Pn¤	�\HE[5³Eò�ß9ºZHRP\³¡HRU�W5P\HRP\³½¼zY¯K5PyY¯µ�Y¯H×³�[�K�Q×µ1GLQRHRP\³
HEJ9GLK�HEJ5PCULHEJ5P\³×QRHEGIÞLP"Q×Y¯K,HEJ5PC²9Y¯²�P"º�Y¯K5PLN = J5Pk³EP"QE[9ºZHEQ�ULµ9HEJ5P"QRPCHRP"QRHEQ£GI³EP¦TVU�KàHEGLY¯K�P"WuY¯K�T�J�GI²�HRP\³Ð¥ D N
D µ�HEJ9Y¯QCT�J�GLK5ÞLP�W5U/P"Q¦K�ULH?Y¯K�TV³EP"GLQRP¨P\¹¶T\Y¯P"K�TV»mP"K�U�[5Þ�J�S5HEJ5PnGLTVHE[�GLº.TVU�¼z²9ºZPV±5YZHh»�ULµ�HEJ5Pnß(ºZHRP\³?¼�[9QRH
õ�P¨T�J�GLK�ÞLP"W�HRU�QEU�¼uP\HEJ�Y¯K5Þ�¼uUL³EPnTVU�K5ÞL³½[5P"KàHC°yY¯HEJmHEJ�PAULHEJ5P\³?QEHEGIÞLP"Q¦ULµ�HEJ5P¨²9Y¯²�P"º�Y¯K5PLN = J�P\³EP\µ3UL³�PLS
T½J�GLK5ÞLP"Q�GI³EP�¼zGLW�P0HRU�W5P"TV³�P"GLQRP0HEJ5PïTVU�¼u²9ºZPV±5YZHh»'ULµ¨HEJ5P�GLºZÞLUL³½YZHEJ�¼ Y¯K:ÞLP"K5P\³�GLºÌN > U6°¡P\®LP\³"SAYZH
¼,[�QRHyHEJ5P"K0õ�P�W5P\HRP\³�¼¶Y¯K5P"W0YZµ�HEJ5P�³EP"QE[�ºZHEQ¦GI³�P�QRHEY¯º�º�á/[�GLº�YZHEGIHEYZ®LP"ºZ»�®!Y�GIõ9ºZPLN D HyGI²�²�P"GI³�QyHEJ�GIH?HEJ5P\³�P
Y�Q,G
HR³½GLW5P�UIôÆõ�P\Hh°kP\P"K P\¹¶T\Y¯P"K�TV»�GLK�W PVô�P"TVHEYZ®LP"K5P"Q�Q\N = J5P�HEGLQRò'Y�Q�HRU·¼¶GIòLP0HEJ5PgGI²�²9º¯Y�T\GIHEYZU�K
GLQqP\¹¶T\Y¯P"KàH¨GLQ¨²�U�QEQEYZõ9º¯Pn°yYZHEJ5U�[5HA³EP"K�W5P\³½Y¯K5ÞzHEJ5P,³EP"QE[9ºZHEQAY�K5PVô�P"TVHEY¯®LPLN = J9Y¯Qy³�P"QE[�ºZHEQAY¯K�HÝ°¡U�õ9GLQ�Y¯T
á![5P"QRHEY¯U�K�Q\S5HEJ5P�QRP"TVU�K9W�W5P\²�P"K�W5P"K/HCU�KgHEJ5P�ß9³�QRH��

ý D QÐY¯H�²�U�QEQ�YZõ9ºZP¡HRU�W5P"TV³EP"GLQRP¦HEJ�P?TVU�¼u²9ºZPV±5YZHh»�ULµ(HEJ�P¦ß9ºZHRP\³4HRUnÞ�YZ®LP?YZHÐQEY¯¼¶Y¯º¯GI³�³�[�K,HEY¯¼uP"Q×GLQ4HEJ�P
ULHEJ5P\³q²9YZ²�P"º¯Y¯K5P¨QRHEGIÞLP"Q¾á2��J�GIHAY¯Q?HEJ5P�¼zY�K�Y¯¼,[�¼ GL¼uU�[�K/HyULµ4°kUL³EògHEJ�GIHyHEJ�P,¤	�\HE[5³Eò�ß9º¯HRP\³
T\GLK
õ�P�³EP"á![�YZ³EP"W�HRUgW5U5S�GLK�W
J5U#°�T\GLK
HEJ�Y�Qy³EP"W9[�TVP"W
TVU�¼u²9ºZPV±5YZHh»�õ�P,Y¯¼u²9º¯P"¼uP"KàHRP"W�á D µ¡YZH
T\GLK�K5ULH?õ�P�W5U�K�P�Y¯KgTVU�¼u²9GI³�GIõ(ºZPn³�[�K�HEY¯¼zP"Q\S5HEJ�Y¯QCPVô�UL³EHy¼,[�QRH¦õ�P�GIõ9GLK�W�U�K5P"WgTVU�¼u²9ºZP\HRP"º¯»LN

ý D µ¦YZH,Y¯Qn²�U�QEQEY¯õ9ºZPuHRU�W�P"TV³EP"GLQRP�HEJ5P¶³�[9K´HEY¯¼uPzULµ¦HEJ�P�¤	�\HE[5³�òïß(ºZHRP\³�°yY¯HEJ�Y¯K
õ�U�[�K�W�Q¨ULµ¦HEJ�P
ULHEJ5P\³?²9Y¯²�P"º�Y¯K5PAQEHEGIÞLP"Q\S9Y¯QCHEJ5P�á![�GLº¯Y¯Hh»¶ULµ�U�[5HR²9[�HkULµ�HEJ5Pnß9º¯HRP\³?QE[5¹¶T\YZP"K/HEºZ»zPVô�P"TVHEYZ®LP2á = J9Y¯Q
Y¯Q�G0¼,[�T½JÈ¼uUL³EPmTVU�¼u²9º¯Y¯T\GIHRP"W·HRP"QRH\S&õ�P"T\GL[�QEPzHEJ5P¶¼uP\HR³½Y¯T\Qnµ1UL³�á![�GLº¯YZHÝ»�U�[5HR²([5H�GI³EP¶¼,[�T�J
¼uUL³EP�Q�[5õ<ÿRP"TVHEYZ®LPnHEJ�GLK0Y¯K�HEJ�P�²�³EP\®<YZU�[�Q¦á![5P"QRHEYZU�K.N

= J5P,µ1[9K�W�GL¼uP"K/HEGLº.²�³�P"¼zY¯QRP�µ3UL³n[�QRP�ULµ×HEJ5Pz¤	�\HE[5³Eò�ß9ºZHRP\³q°kGLQ¨YZHEQqGIõ9Y¯º¯Y¯Hh»gHRU�Y¯W5P"K/HEYZµ3»0W9Y¯Q f
HR³½YZõ9[5HEYZU�K9QCõ9GLQRP�U�K�³EP"º¯GIHEYZ®LP"ºZ»�µ1P\°*ULõ9QRP\³�®�GLK�TVP"Q"NCMqQyW9Y¯QET\[�QEQEP"WgY¯K b J�GI²9HRP\³ DEDED S�Y¯K�YZHEY�GLº¯ºZ»LS<P\®LP\³E»
Q�Y¯K5Þ�ºZPnW�GIHEG¶²�U�Y�KàH?Y¯K�P\®LP\³�»g³�GLK5ÞLP�TVP"º¯º�Y¯Q?[�QRP"W0µ3UL³qY¯W5P"K/HEYZß9T\GIHEYZU�K�ULµ4HEJ5P�W9GIHEG¶QRP\H\NkMyµ1HRP\³AY¯K9YZHEY¯GLº
HRP"QEHEY¯K5Þ5SàYZH�°CGLQÐµ3U�[9K�W�HEJ9GIH×[�QEY¯K5ÞqP\®LP\³E»,²�U�Y¯KàH�µ1³EU�¼¬HEJ5P¦QEY¯K5Þ�ºZPCW�GIHEGnQRP\H×GLº¯U�K5PC°kGLQ4HRU!U�QRP"K�QEY¯HEYZ®LPLS
GLK9W�µ�GLY¯ºZP"W�HRU�Q�J5U#°¬U�K�ºZ»gÞL³EP"GIHnT½J�GLK5ÞLP"Q¨Y¯K�HEJ5P�TVU�K/HEY¯K![�[�¼gN = U�GLº¯ºZP\®<Y¯GIHRP,HEJ�Y¯Q\S�G¶°yY�K�W5U#°©°kGLQ
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GI²9²9º¯YZP"WmU#®LP\³?HRUL²gULµ�QE[5³E³�U�[�K�W�Y¯K�Þ�³�GLK5ÞLPnTVP"º¯º¯Q"N D K�HEJ�Y¯QC¼zGLK9K5P\³"S<HEJ5PnQRP"K�QEY¯HEYZ®!Y¯Hh»u°CGLQ?W5P"TV³EP"GLQRP"W.S
õ([5H¡HEJ9Y¯Q¦ºZP"GLW�HRUzGLK�PV±!HR³�P"¼uP"ºZ»�º¯GI³EÞLPnW�GIHEGuQRP\H\N D H¦¼zG"»�õ�P¨²�U�Q�QEYZõ9ºZPAHRU�³EP\HEJ�Y¯K5ò¶HEJ�Y¯QCY¯¼u²9º¯P"¼uP"K f
HEGIHEY¯U�K0ULµÐHEJ5P,¤>�\HE[5³Eò�ß9ºZHRP\³yY�KgHEJ5P�º�YZÞ�JàH?Y�Kg°yJ�Y¯T½JgHEJ5P,¼uP\HEJ5U<Wg°kGLQqW5P\®LP"ºZUL²�P"W�N = °kU¶W�Yüô�P\³EP"K/H
TVU�¼z²9ºZPV±5YZHh»u³EP"W9[�TVHEYZU�K�Q¡°¡P\³�PqTVU�K�W9[�TVHRP"WmGLK9WmGLK�GLº¯»e�\P"W�õ�ULHEJ¶á![�GLK/HEYZHEGIHEYZ®LP"ºZ»¶GLK9Wmá![�GLº¯YZHEGIHEY¯®LP"ºZ»LS
HRUm[�K�W5P\³�QEHEGLK�W�°yJ�Y¯T½J�³EP"QE[�º¯HEQ¦Y¯K�õ�P\HRHRP\³?U�[5HR²9[5H��

ý ¢?P"¼uU6®LPAHEJ�P B T\GLºZP+6 = J�PyQET\GLºZP?UL²9HEYZU�Kz°CGLQ£³�P"W�[�TVP"W¶QEU�HEJ�GIH¡U�K�ºZ»�W�GIHEG�µ1³EU�¼�HEJ5P?UL³�YZÞ�Y�K�GLº
W�GIHEGqT\[5õ�P£°kU�[�º¯W�õ�Pk[�QRP"W�N D K�³EP"GLº¯YZHÝ»�HEJ�Y¯Q�³EP"QE[�º¯HEQ�Y¯K�Gy³EP"W9[�TVHEYZU�K,Y¯K�HEJ5PCW�GIHEGqQEY��\P¡õ/»R��� P N
> U6°¡P\®LP\³#S(YZH¦Y¯Qk®LP\³E»�º¯YZòLP"ºZ»uHEJ9GIH¦HEJ�Y¯QkUL²�HEY¯¼zYC�"GIHEYZU�K�GLº¯QRUu³EP"QE[9ºZHEQCY¯KmGuW�³�GLQRHEY¯Tq³EP"W�[9TVHEYZU�K�Y¯K
PVô�P"TVHEY¯®LP"K5P"QEQ\N

ý B ¼zGLº¯º B GL¼u²9º¯PmMqTV³EU�QEQ�¢yGLK5ÞLP b P"º�º¯Q>6 = J�Y�Q�UL²�HEYZU�K GLº¯QEU�³EP"W�[9TVP"Q�HEJ�P�QEYC�\PmULµ?HEJ�P�W9GIHEG<S
J5U#°kP\®LP\³"S¦YZHzQRHEY�º¯ºCY¯K�TVUL³E²�UL³�GIHRP"QuW�GIHEG·µ3³EU�¼ W�Yüô�P\³EP"KàH�³�GLK�ÞLP�TVP"º¯º¯Q\N D K HEJ�Y¯Qu¼zGLK9K5P\³"S£HEJ�P
[�QRP\³k³EP"á![5P"QRHEQkHEJ5Pq²�P\³½TVP"KàHEGIÞLP¨ULµ.HEJ5Pq³�GLK5ÞLPnGLK�W�QET\GLºZPqHRU,õ�P¨Y¯K�TVUL³�²�UL³½GIHRP"W¶Y¯KmHEJ5P�¤	�\HE[5³Eò
P\®�GLº�[�GIHEYZU�K�N = J9GIH�²�P\³�TVP"K/HEGIÞLPgULµyHEJ5P�W�GIHEG´Y¯Q,T�J�U�QRP"K GIH�³�GLK�W5U�¼ GLK�W GLK�GLºZ»&�\P"W�N D H,Y�Q
J5UL²�P"W HEJ�GIHzHEJ�Y�Q�³EP"W�[�TVP"QuHEJ�P0TVU�¼u²9ºZPV±5YZHh»'ULµ¨HEJ5Pgß9ºZHRP\³zGLK9W:GLº¯ºZP\®<Y¯GIHRP0QRU�¼uP�ULµAHEJ5P0Y�º¯º f
PVô�P"TVHEQAP"K�TVU�[�K/HRP\³EP"W�Y¯K�HEJ5P�QEY¯K�Þ�ºZP¨³�GLK5ÞLP�TVP"º¯º�GLK�GLºZ»<QEY¯Q

�(p�~ 98���(~Cx��°x�|(� s��b�b}�|2©-�f�=�Ps�u8�
D K�TVU�K�T\º¯[�Q�YZU�K�S�HEJ5P�µ3U�[�³EHEJ�Y¯Q?HEJ5P�GLTVHE[�GLº�Y¯K/HRP\ÞL³�GIHEYZU�KïY¯¼u²9º¯P"¼uP"KàHEGIHEY¯U�K�N D HAW9Y¯QET\[�QEQEP"Q?J5U#°

HEJ�P¶Hh°kUï²�³EP\²9GI³EP"WÈGI²�²9º¯Y¯T\GIHEY¯U�K�Qn°kP\³EPmY¯K/HRP\ÞL³�GIHRP"W'Y¯K/HRU0U�K5P¶²9³EULÞL³�GL¼gN D H�TVU�K/HEGLY¯K�Q�HEJ5P¶W5P\HEGLY¯º�Q
ULµCHEJ5PzTVU�¼z²9Y¯º¯GIHEYZU�K´GLK9W·Y¯K/HR³�Y¯T\GLT\YZP"QnHEJ9GIH�°¡P\³�PzU#®LP\³�TVU�¼zPmW�[5³½Y¯K5Þ�HEJ5PzY¯K/HRP\ÞL³�GIHEYZU�KÈ²�³EU<TVP"QEQ\N D H
Y�QqGI³�³�GLK5ÞLP"W´Y¯K
GLK·Y¯K9TV³EP"¼uP"K/HEGLº&µ�GLQEJ�Y¯U�K�HEJ9GIH�TVU�Kà®LP\»<Q�HEJ5PuQRULµ1Hh°CGI³EPzP"K�Þ�Y¯K5P\P\³�Y¯K�Þm²�³�U!TVP"QEQ¨HEJ9GIH
Y�QA[�QEP"W0HRUgQR»<QRHRP"¼zGIHEY¯T\GLº¯º¯»gõ9[�Y¯º¯W0HEJ5P,Y�KàHRP\ÞL³�GIHEY¯U�K�U�K5P,²9J�GLQEP�GIHnG¶HEY�¼uPLS�GLQq°kP"º¯º�GLQAHEJ�P�HRP"QRHEY¯K�Þ
HEJ9GIHkP"K9QE[5³EP"WmHEJ5Pq³EP"QE[�ºZHEQ¡ULµ.HEJ�Y�Q¡Y¯K/HRP\ÞL³�GIHEYZU�K�°kP\³EP¨GLT\T\[5³�GIHRP�Y¯KmP"GLT�JgY�K�TV³EP"¼uP"K/HkGLK9W�GIµ1HRP\³CP"GLT�J
UL²9HEY¯¼zY��"GIHEYZU�K.N�]y²�U�K
TVU�¼u²9º¯P\HEYZU�KïULµ¡G�õ9GLQRP"º�Y¯K5P�¼zU!W5P"ºØS�HEJ9Y¯Q¨T�J�GI²�HRP\³�W�Y¯QET\[�Q�QRP"Q¨QRP\®LP\³�GLº4ULµ£HEJ�P
²�U�QEQ�YZõ9ºZP?UL²9HEY¯¼zY��"GIHEYZU�K9Q¡GLK�W�TVU�¼u²(ºZPV±<Y¯Hh»z³EP"W9[�TVHEYZU�K�QkHEJ�GIH¦¼zG#»mQRP\³E®LP¨HRUuY¯K�TV³�P"GLQRP¨HEJ5PAP\¹mT\YZP"K�TV»
ULµqHEJ5P0Y¯K/HRP\ÞL³�GIHRP"W ²9³EU!W9[�TVH\S×°yJ�Y�ºZP�º�Y¯¼zYZHEY¯K�Þ�HEJ5P0W5P"TV³�P"GLQRP�Y¯K'PVô�P"TVHEYZ®LP"K5P"QEQ\N = J5Pg³EP"QE[�º¯HEQ,GLK9W
GLK9GLºZ»!Q�Y¯QCULµ&HEJ9Y¯Q?Y¯K/HRP\ÞL³�GIHEYZU�K0GLK9WgUL²�HEY¯¼zYC�"GIHEYZU�K�QCµ1U�º¯ºZU#°©Y¯KgT�J�GI²9HRP\³*¥ D N

� f ý d



é"kþÞ ê\ñ ! í!æ:çEùMÿ��2à�ê�' ! îïê#æ�ðÌñ
b J�GI²�HRP\³�¥xW�Y�QET\[�QEQRP"QmHEJ5P
W5P"QEYZÞ�KÆULµ,QET\YZP"K/HEYZß9T0PV±<²�P\³�Y¯¼uP"K/HEQ�HEJ�GIH�²�³EU6®!Y¯W�PzÿE[�QRHEYZß(T\GIHEYZU�K�GLK9W
P"¼z²9YZ³�Y¯T\GLº�P\®!Y�W5P"K�TVP,HRU�QE[�²�²�UL³EHyHEJ5P,UL³�YZÞ�Y�K�GLº�J/»/²�ULHEJ5P"Q�Y¯QAGLK9W�TVU�K�ÿRP"TVHE[5³EP"Q"N = J5P�ß9³�QRHAGLK9WïQEP"T f
U�K9WgQRP\HEQ?ULµ�HRP"QRHEQyGI³�P�QR²�P"T\YZß9T\GLº¯ºZ»¶HRP"QRHEY¯K5Þu²9GI³�HEY¯T\[�º¯GI³C²9GI³�GL¼zP\HRP\³�Q¦µ1UL³?HEJ5P�QRP\²9GI³½GIHRP�GI²�²9º¯Y�T\GIHEYZU�K
Y�¼u²9ºZP"¼uP"K/HEGIHEYZU�K�Q,ULµ B<= Mq vGLK�W b º¯[5HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�K�N = J5P"QRPgHRP"QRHEQ¶GI³EP0GLY¯¼uP"W GIHu²9GI³�GLº�ºZP"º
²�P\³Eµ1UL³�¼zGLK9TVPqGLK�Wgá![�GLK/HEYZHEGIHEYZ®LPn³EP"Q�[�ºZHEQ\N = J5P¨HEJ5P\UL³�»¶õ�P"J�Y¯K�W¶HEJ5P"QRP�GI²�²(º¯Y¯T\GIHEYZU�K�QkJ�GLQCõ�P\P"K�°¡P"º�º
³�P"QRP"GI³�T�J�P"W�GLK�W�W�Y¯QET\[�Q�QRP"W*) B X � �:,�) O�� � ��,ØS�GLK�W0Y¯Qyõ�P\»LU�K9WgHEJ5P�Q�TVUL²�P�ULµ�HEJ9Y¯Q?³EP"QEP"GI³�T�J�N = J�P\³EP f
µ1UL³EPLS£G
µ1U<T\[�Q�Y¯Q�¼zGLY¯K/HEGLY¯K5P"W'U�K HEJ5P�²9GI³�GLº¯º¯P"º¡J�Y¯Þ�JÈ²�P\³Eµ1UL³�¼zGLK�TVP�GLQR²�P"TVHEQuULµAHEJ5P"QRP�²9GI³EHEY¯T\[9º¯GI³
GI²9²9º¯Y¯T\GIHEYZU�K9Q×Y¯K¶Y�QRU�º¯GIHEYZU�K�N = J5PyHEJ�YZ³�WzQEP\H¡ULµ�HRP"QRHEQkGI³EP¨W�Yüô�P\³EP"K/H£á/[9GLº¯YZHEGIHEYZ®LPAHRP"QRHEQ£ULµ�HEJ�P b º¯[�HRHRP\³
b º¯GLQEQEYZß(T\GIHEYZU�K´GI²�²9º¯Y�T\GIHEYZU�K�N = J5P\³EP¶GI³EP�QRP\®LP\³�GLºkGLQEQE[�¼z²�HEYZU�K�Q¨HEJ�GIH�°¡P\³�Pm¼zGLW5P�GIõ�U�[5H�HEJ5PzHEJ�P
b º¯[5HRHRP\³ b º¯GLQ�QEYZß9T\GIHEYZU�K
GI²�²(º¯Y¯T\GIHEYZU�K�N e U�QEH�ULµ¡HEJ�P"QRPzGLQEQE[�¼z²�HEYZU�K�Q¨W5P"GLº4°yY¯HEJ
HEJ5PzGI²�²9º¯Y�T\GIõ9Y¯º¯YZHÝ»
ULµ¨TVP\³EHEGLY¯K8QRHEGIHEY¯QRHEY¯T\GLº?²�³EUL²�P\³EHEYZP"Q,HRU·³�GLK�ÞLP0TVP"º¯º¯Qu°yY¯HEJ'GLK9W °yYZHEJ5U�[�H,HEGI³�ÞLP\HEQ\S¦GLQu°¡P"º�º¦GLQzJ5U#°
HEJ�P"QRPm²9³EUL²�P\³EHEYZP"Q,T�J�GLK5ÞLP�°yJ�P"KÈHEGI³EÞLP\HEQ¶GI³EP�GLW9W5P"WÈHRU
HEJ5P"QEP�³½GLK5ÞLP�TVP"º�º¯Q\N
MyÞ�GLY¯K.SÐHEJ�Y¯Q,Y¯Q�K�ULH
GLK�GIHRHRP"¼u²�HyHRU¶²�³EU#®LP�HEJ�GIH?HEJ5P�GI²�²9º¯Y¯T\GIHEY¯U�K�Y�Q?á/[9GLº¯YZHEGIHEYZ®LP"ºZ»m®!Y�GIõ9ºZPLS�J5U6°¡P\®LP\³"S(HEJ5P\»gW5Uu²�³EU6®!Y�W5P
P"¼z²9YZ³�Y¯T\GLº�P\®!Y�W5P"K�TVP,HEJ�GIHA°kU�[�º¯WïQRP\P"¼ HRUgQE[5²�²�UL³EHAHEJ5P�GLQEQE[�¼u²9HEYZU�K�Qy¼¶GLW5PLN = J5P,µ3U�[5³�HEJ�QRP\HqULµ
W�P\³�YZ®LP"W�HRP"QRHEQ?GI³�Pnµ3UL³?HEJ�P�Y¯KàHRP\ÞL³½GIHRP"W B<= MA  b º¯[5HRHRP\³ b º¯GLQ�QEYZß9T\GIHEYZU�K�²9Y¯²�P"º�Y¯K5PLN = J5P"QRP¨HRP"QRHEQyW�P"GLº
°AYZHEJ�õ�ULHEJ0á/[9GLº¯YZHEGIHEYZ®LP�GLK�Wgá![�GLK/HEYZHEGIHEYZ®LP,GLQR²�P"TVHEQ¦ULµ4HEJ5P�K5P\°*Y¯K/HRP\ÞL³�GIHRP"W�²�³EU<W�[�TVH\N

8qpMo ©Av&�	ªÃF��9�4x�u8�[�°x�|0� s?�b�b}:|N«=x��8����|
= J5P § P"Q�YZÞ�K8ULµnHEJ�P B<= Mq �PV±<²�P\³�Y¯¼uP"K/HEQ¶GI³EP
W5P"QEY¯Þ�K5P"W:HRU'PV±!²(º¯Y¯T\YZHEºZ»'HRP"QRH�á/[9GLKàHEYZHEGIHEY¯®LP

³�P"QE[�ºZHEQ\N = J�Y¯QC³EP"GLQEU�K0µ1UL³?HEJ�Y¯Q?Y�Q¦Hh°kU¶µ1U�º¯W��ÐHEJ5P�W�GIHEG¶QRP\HEQyUL³�YZÞ�Y¯K9GLº¯ºZ»¶QRP"K/H?°yY¯HEJgHEJ5P�¢yU�¼uP�X�GIõ(Q
B5= Mq �GI³�PAK5ULH£GLK9Wz°kP"º¯º5ò<K5U#°yK.S/GLK�W¶HEJ5PAGI²�²(º¯Y¯T\GIHEYZU�KzGLK9Wzá/[9GLº¯YZHEGIHEYZ®LP?HRP"QEHEQkJ9G"®LPAGLº¯³EP"GLW5»�õ�P\P"K
TVU�K9W�[�TVHRP"WzY¯K¶¼zGLKà»uW�YZô�P\³EP"K/HÐ³EP"QRP"GI³½T�JzPVô�UL³EHEQ	) O�� � ��,ØN = J5P¦²�³�ULõ9ºZP"¼�GIH£J�GLK9WzY¯QÐHRU�Y�¼u²9ºZP"¼uP"K/H
HEJ�P�°kP"º¯º.ò<K5U6°yK�¼¶GIHEJ5P"¼zGIHEY¯T\GLº4GLºZÞLUL³�Y¯HEJ�¼ Y�K�G�¼uUL³EP,P\¹¶T\YZP"K/Hq¼zGLK9K5P\³"N = J5P�ß�³½QRHAQRP\HqULµ×HRP"QRHEQ
HEJ9GIHzGI³EP0TVU�K�W�[�TVHRP"W GI³�Pgõ9GLQRP"º¯Y¯K�PmHRP"QRHuP"K/®<YZ³EU�K�¼uP"K/HEQ\N = J5P"QRP�HRP"QRHuP"K/®<YZ³EU�K�¼uP"K/HEQuQRP\³E®LP0GLQ¶G
QEHEGI³EHEY¯K5Þzº¯Y�K5Pnµ3UL³ATVU�¼u²9GI³�Y¯QEU�KgHRUm¼uP"GLQ�[5³EP�QR²�P\P"W�[5²0GLK9W0HEJ5³EU�[�Þ�J5²9[5H¦GIµ1HRP\³y²9GI³�GLº�ºZP"º¯Y��"GIHEYZU�KgGLK9W
UL²9HEY¯¼zY��"GIHEYZU�K.N = J5P£HRP"QRH�P"K/®!Y¯³EU�K�¼uP"K/HEQ�GI³EPkTV³EP"GIHRP"W,U�K�HEJ�P£J5P\HRP\³EULÞLP"K5P\U�[9Q�Mq^ D­= T\º¯[�QEHRP\³"N = J�³EP\P
õ(GLQRP"º¯Y¯K5P"QC°kP\³EP�TV³�P"GIHRP"W��
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ýIN B ºZU6° = P"QRH @ K/®!YZ³�U�K�¼uP"K/H>6 = J9Y¯Q�P"K/®!Y¯³EU�K�¼uP"K/H�°CGLQ�¼¶GLW5Pm°AYZHEJ·HEJ5P�QEºZU6°¡P"QRH,²�³EU<TVP"QEQRUL³½Q
G"®IGLY¯º¯GIõ9º¯PqU�K0HEJ5P�MA^ D_= > P\HRP\³EULÞLP"K5P\U�[�Q b º¯[�QEHRP\³"N = J5P"QRP�¼zGLT½J�Y¯K5P"Q¦GI³�P� �P"KàHEY¯[9¼ DEDED ²9³EU f
TVP"QEQRUL³�Q�³�[�K�K9Y¯K5ÞmGIH�� cLc�e�> �LN = J�Y¯QnY¯QnGg°kUL³�QRH�T\GLQEP¶³�[�K.N�MqQEQE[9¼zY¯K5Þ�HEJ�GIH�U�K5P¶ULµ¡HEJ5P"QEP
²�³EU<TVP"QEQRUL³�QyY¯Q¦Y¯Kg[�QRPLS(YZH?Y¯Q¦J�YZÞ�J9ºZ»z²�³EULõ(GIõ9ºZP¨HEJ�GIHyGLº¯º�ULµ4HEJ5Pn²9³EU!TVP"Q�QRUL³�Q?Y¯K�HEJ9GIHyQRHEGIÞLP�³½[�K
GLQyQEº¯U#°*GLQ¦HEJ9Y¯Q?QEºZU6°¡P"QEHy¼zGLT�J9Y¯K5PLN

d N e P"W9Y¯[�¼ = P"QRH @ Kà®<YZ³EU�K�¼zP"KàH"6 = J9Y¯QCP"Kà®<YZ³EU�K9¼uP"KàH¦°CGLQyTV³�P"GIHRP"W�°yY¯HEJ�HEJ5P�¼uP"W�Y�[�¼ QR²�P\P"W
²�³EU<TVP"QEQRUL³�Q¨G#®�GLY¯º�GIõ9ºZP�U�KïHEJ5PuMA^ D_=�> P\HRP\³EULÞLP"K�P\U�[�Q b º�[�QRHRP\³"N = J�P"QRP,¼¶GLT�J�Y¯K�P"QnGI³EPu &P"K f
HEY¯[�¼ DEDED ²9³EU!TVP"Q�QRUL³�Q�³�[�K�K9Y¯K5Þ·GIH¸� cLc�e�> �LN = J5P"QRP
¼zGLT�J9Y¯K5P"Q�QEJ5U�[�º�W8²�³�U#®<Y¯W5P
G�ÞLU!U<W¬RG"®LP\³�GIÞLPuT\GLQRP
®¶²�P\³Eµ3UL³½¼zGLK�TVP¨õ9GLQRP"º¯Y�K5P"Q\N

�!Ny^�GLQRH = P"QRH @ K/®!YZ³�U�K�¼uP"K/H76 = J�Y¯Q�P"Kà®<YZ³EU�K9¼uP"KàH�Y¯Q,¼zGLW5P�[5²'ULµyQRHR³�Y¯TVHEº¯»´HEJ5P�µ1GLQRHRP"QEH,²9³EU f
TVP"QEQRUL³�QqHEJ�GIHnGI³EP�G"®IGLY¯º¯GIõ(ºZP�Y¯K�HEJ5P�MA^ D_=©> P\HRP\³EULÞLP"K5P\U�[9Q�T\º¯[�QRHRP\³#N = J�Y�QyQRP\³E®LP"QnGLQ¨Gmõ�P"QRH
T\GLQRP�QETVP"K�GI³�YZU5N = J5Pz²�³EU<TVP"QEQRUL³½Q�Y¯KÈHEJ�Y¯Q�õ�P"K�T½J�¼zGI³Eò´TVU�K�Q�Y¯QRH�ULµ? �P"K/HEY¯[�¼ D ¥ ²�³EU<TVP"QEQRUL³½Q
³�[�K�K9Y¯K5Þ�GIH�ýIN�� a¨> �LN
¤¨K�TVP�HEJ5P�õ�P"K�T�J9¼zGI³Eò<QA°kP\³EPuTV³EP"GIHRP"W�S�HRP"QRHEQn°kP\³EP�³�[�K�HRUgPV±!²9º¯U�YZHAHEJ�P,²(GI³�GLº¯ºZP"º�K�GIHE[5³EP,ULµ

HEJ�P B<= Mq  GI²�²(º¯Y¯T\GIHEYZU�K�N�ªkP"T\GL[�QRPzULµkHEJ5PzJ5P\HRP\³�ULÞLP"K5P\U�[�Q�K9GIHE[5³EPuULµkHEJ5PzMA^ D_=v> P\HRP\³EULÞLP"K5P\U�[�Q
b º¯[�QRHRP\³"S&HEJ5P¶GLº¯º¯U!T\GIHEYZU�KÈULµC²�³EU<TVP"QEQRUL³�Q�Y¯Q�PV±<HR³EP"¼uP"ºZ»
³EP"º¯P\®�GLK/H\Ng £º¯GLT\Y¯K�Þ�TVP\³EHEGLY¯KÈ²�³EU<TVP"QEQRUL³�Q�Y¯K
TVP\³�HEGLY¯K·ºZU<T\GIHEYZU�K�Q�T\GLK·P"YZHEJ5P\³�²�³�U!W�[9TVP,PV±<HR³EP"¼uP"º¯»�ÞLU!U!WÈ³EP"QE[�º¯HEQ\S�UL³�YZH�T\GLK�GIõ9QRU�º¯[5HRP"º¯»�W5P"QRHR³�U#»
HEJ�Pq³�P"QE[�ºZHEQkGLQ¦G,°yJ5U�ºZPLN×MA²�²�P"K�W�Yü± § TVU�KàHEGLY�K�QCG�ÞLP"K�P\HEY¯TnGLºZÞLUL³�YZHEJ9¼�ÞLP"GI³�P"W�HRU#°CGI³�W0Y¯K/HRP"º¯º¯YZÞLP"K/H
²9³EU!TVP"Q�QRUL³�GLº�ºZU!T\GIHEY¯U�K�UL²�HEY�¼zY��"GIHEYZU�K�N = U¨HRP"QRH�HEJ5Pk²9GI³�GLº¯º¯P"ºàK�GIHE[5³�P¡ULµ�HEJ9Y¯Q�GI²�²(º¯Y¯T\GIHEYZU�K�S�²�³EU<TVP"QEQRUL³½Q
GI³�PCTVU�K/HEY¯K![�GLº¯ºZ»�GLW9W5P"W,HRUnHEJ5P¦QEºZU#°kP"QRHÐQRHEGIÞLP"Q×Y�K�HEJ5PC²9GI³½GLº¯ºZP"º/²9YZ²�P"º¯Y¯K5P×[9KàHEY¯º/P"YZHEJ5P\³4HEJ5PC²�³�U!TVP"QEQEUL³
²�U!U�º�Y¯QCPV±5J�GL[�QRHRP"W�UL³?HEJ5P�GLW�W9YZHEYZU�K�ULµÐG�²�³EU<TVP"QEQRUL³?³EP"Q�[�ºZHEQ?Y¯KgW�P\ÞL³�GLW5P"Wg²�P\³Eµ1UL³�¼zGLK�TVPLN

¤¨K�TVP�HEJ5P"QRP�HRP"QEHEQAGI³EP,TVU�K�W�[�TVHRP"W�U�K0HEJ�P�Mq^ D_=¬> P\HRP\³EULÞLP"K�P\U�[�Q b º¯[�QRHRP\³#S�HEJ5P�Q�GL¼uP�HRP"QRHEQ
GI³�PATVU�K�W�[9TVHRP"WmU�KmHEJ5PqMA^ D_=  �U�ºZ»!°¡P"º�º > U�¼uULÞLP"K5P\U�[�Q b º�[�QRHRP\³"S(��G,W5P\HEGLY¯º¯P"W¶QR»<QRHRP"¼ W5P"QETV³�YZ²9HEYZU�K
Y�Q,TVU�K/HEGLY¯K5P"W Y�K'MA²�²�P"K�W�YZ± @ �½N @ ®LP\³E»�K�U!W5P�U�K HEJ�Y�Q,T\º�[�QRHRP\³uY¯Q�Y¯W5P"K/HEY¯T\GLºÌS£GLK9W'TVU�K9QEY¯QRHEQ�ULµqG
ýIN dLe�> ��MCHEJ9GLºZU�K�²9³EU!TVP"Q�QRUL³y°yY¯HEJ�G�ý cLc�e õ�²9Q @ HEJ5P\³�K5P\HAõ9GLTEò!õ�U�K5PLN = J5P�²�³EU<TVP"QEQRUL³AGLº�ºZU!T\GIHEY¯U�K
U�KïHEJ�Y�QqT\º�[�QRHRP\³nY¯Qq¼�[�T½J´QEY¯¼u²(ºZP\³"S(GLK9W�HEJ�P"QRP�HRP"QRHEQ�J�YZÞ�J9º¯YZÞ�J/H?HEJ5P�õ�P"K5P\ß�HEQqGLK�W
QEY¯¼u²9º�Y¯T\YZHh»�ULµkG
J�U�¼uULÞLP"K5P\U�[�QAT\º¯[�QRHRP\³"N

MAº�º�ULµ�HEJ5P"QRP�P"Kà®<YZ³EU�K�¼zP"KàHCõ9GLQRP"º�Y¯K5P"QCGI³EP�TVU�K�W�[9TVHRP"W0GuK/[9¼�õ�P\³¦ULµ�HEY�¼uP"Q\N = J�Pq³�P"GLQRU�Kgµ1UL³
HEJ9Y¯Q�Y¯Q.HRUAPV±<²�U�QRP¡GLK/»n®�GI³½Y¯GIõ9Y¯º¯Y¯Hh»qõ�P\HÝ°¡P\P"K�³�[�K9Q\N D H&Y¯Q�ò!K5U6°yK�HEJ�GIH B<= Mq �Y¯Q&G?®LP\³E»�W5P\HRP\³�¼zY¯K9Y¯QRHEY¯T
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²9³EU!TVP"Q�Q\S�GLK�W�HEJ5P\³EP?Q�J5U�[�º¯W�õ�Pk®LP\³�»,º¯Y¯HRHEºZPkW9Yüô�P\³�P"K�TVP¦Y¯K,³�[�K�Q4YZµ(P\®LP\³E»/HEJ9Y¯K5Þ¨P"º¯QRP¦Y¯QÐJ5P"º�W,TVU�K9QRHEGLKàH\N
= J5P�¼�[9ºZHEYZ²9ºZPq³�[�K9QC®�GLº¯Y�W�GIHRPnHEJ�Y¯Q¦TVU�K�ÿRP"TVHE[5³EPLN

8qpC� ; ~¨�4���Bx�u ; ~�s��z�9� ·�yzs��b��}:|�F��9�4x�u8�[�°x�|0��«=x9�8����|
= J5P b º¯[�HRHRP\³ b º¯GLQEQEYZß(T\GIHEYZU�KÈPV±<²�P\³�Y¯¼uP"K/HEGIHEYZU�K Y¯Q�QEY¯Þ�K�YZß9T\GLK/HEºZ»·¼uUL³EP0Y�Kà®LU�ºZ®LP"W'HEJ�GLK HEJ�P

B5= Mq ÈHRP"QEHEY¯K5Þ5N×FAULH£U�K�ºZ»uGI³EPAHEJ5P\³EPqá/[�GLK/HEYZHEGIHEYZ®LPqGLQR²�P"TVHEQ¡GLK9WzUL²�HEY¯¼¶Y��"GIHEYZU�K�QÐHRU�W5P"GLº9°yYZHEJ�S�õ([5H
ULHEJ�P\³¨á![�GLº¯Y¯HEGIHEYZ®LP�GLQR²�P"TVHEQ¨¼,[�QRHAGLº�QRUmõ�P,GLW�W5³EP"QEQEP"W�NA^�[�³EHEJ5P\³�¼uUL³�PLS(HEJ�Y�Q?²9GI³�GLº�ºZP"º�Y¯¼z²9ºZP"¼uP"K/HEG f
HEY¯U�K'Y�Q�TVU�¼u²(ºZP\HRP"ºZ»ÈK5P\°�N D H�Y¯Q�[�QRP\µ�[�º×HRU´W5P"TVU�¼u²�U�QRP�HEJ�Y�Q�PV±<²�P\³�Y¯¼uP"K/HEGIHEYZU�K�HRU
G
¼,[�T�J ß(K5P\³
ÞL³½GLK/[�º�GI³�YZHh»�HRU,[�K�W5P\³�QEHEGLK�Wu°yJ�Y�T�J¶QEP"TVHEYZU�K¶ULµ�HEJ�PyT\º¯[5HRHRP\³CT\º¯GLQEQEY¯ß9T\GIHEYZU�K¶GI³�PyHEJ5Pq¼uU�QRH¡Y�KàHRP"K�Q�YZ®LPLS
°AJ�Y¯T�JzU�K5P"Q¡Q�T\GLºZPy°kP"º¯ºÌS!GLK�Wz°yJ9Y¯T�J¶U�K5P"Q¡W�U�K5ULH\N = J5P\³�P\µ3UL³EPLS!HEJ5Pqá/[�GLK/HEYZHEGIHEYZ®LPAPV±!²�P\³�Y�¼uP"KàHEGIHEY¯U�K
µ1UL³CHEJ5P b º¯[5HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�KmY¯Q¡W�P"TVU�¼u²�U�QRP"W�Y¯KàHRU,µ1U�[5³k¼¶GLY¯KmQEP"TVHEYZU�K�Q\N = J�P\³EPqGI³�PAHEJ5³�P\P¨¼¶GLY¯K
QEP"TVHEYZU�K�QCULµ�TVU<W5PnY¯KmHEJ5P¨²9GI³�GLº¯ºZP"º�W5P"TVU�¼u²�U�QEY¯HEYZU�K¶ULµ&HEJ5P b º¯[5HRHRP\³ b º¯GLQ�QEYZß9T\GIHEYZU�KmHEJ�GIH¦GI³EP¨HRP"QRHRP"W�S
GLK9WgU�K5PnU#®LP\³½GLº¯º�¼uP"GLQ�[5³EP"¼uP"K/H\N = J5PnPV±<²�P\³�Y¯¼uP"K/HEQCHEJ�GIHyGI³�P�³�[�K�µ1U�º¯ºZU6°��
= P"QRH�ý· 4GI³�GLº¯ºZP"º�¢?P"GLW�6 = J�Y¯QkY¯Qk°yJ5P\³EPnGLº¯º�²�³EU<TVP"QEQRUL³½Q¡³�P"GLW�HEJ5P"YZ³?QRP"TVHEYZU�K�ULµ�W�GIHEG�µ1³EU�¼ HEJ5P�W�Y¯QRò�N

= J�Y¯Qu¼¶G"» õ�P0W5U�K5P�Y�K ²9GI³�GLº¯ºZP"º¦GLK9W:QEJ5U�[�º�W PV±<J�Y¯õ9YZHuQE[5õ9QEHEGLKàHEY¯GLºyQR²�P\P"W�[5².N:Mqº¯º¦HEJ�Y�K5Þ�Q
TVU�K�QEY¯W�P\³EP"W�S�J5U6°¡P\®LP\³"S�YZH?Y¯Q¦GzQ�¼zGLº¯º�²�UL³EHEYZU�K�ULµ�HEJ5P�U6®LP\³�GLº¯º.TVU�¼u²([5HEGIHEYZU�K0HEY�¼uPLN

= P"QRH d  4GI³�GLº¯ºZP"º b U�¼u²9[�HEGIHEYZU�K¸6 = J9Y¯QyY¯Qq°yJ�P\³EP�P"GLT½J´²�³EU<TVP"QEQRUL³¨GLTVHE[�GLº¯ºZ»�W5U/P"QqHEJ5P,²9GI³�GLº�ºZP"º&W9Y¯Q f
HR³�YZõ9[�HEYZU�K Y¯W5P"K/HEYZß9T\GIHEYZU�K ULµ¨YZHEQuGLQEQEY¯Þ�K5P"W ³�GLK5ÞLP�TVP"º�º¯Q\N = J�Y¯Q,®LP\³E» QET\GLº¯GIõ(ºZPLS¡õ�P"T\GL[�QEP0K5U
Y¯K/HRP\³E²�³EU<TVP"QEQRUL³£TVU�¼¶¼�[�K9Y¯T\GIHEYZU�KzY¯Q×³EP"á/[9YZ³EP"W�S�GLK�W¶QEJ5U�[�º¯W�õ�P"K5P\ß9HÐÞL³EP"GIHEºZ»�µ3³�U�¼�GLW�W�Y¯HEYZU�K�GLº
²�³EU<TVP"QEQRUL³�Q"N = J�Y¯QnQRP"TVHEY¯U�K·Y¯QnGLº¯QRUgHEJ�P¶¼uU�QRH�TVU�¼z²9[5HEGIHEYZU�K�GLº�ºZ»�Y¯K/HRP"K�QEY¯®LP�QEP"TVHEYZU�K·ULµCTVU!W�P
õ/»�µ�GI³"N

= P"QRH	� B P\³�Y¯GLº B P"TVHEYZU�KÌ6 = J�Y¯QzY�QuHEJ5P�QRP"TVHEY¯U�K8ULµ¨HEJ5P�TVU<W5P�HEJ�GIH¶¼,[�QRHzõ�P0³�GLK�Y¯K QRP\³�Y�GLºÌN = J9Y¯Q
QRP"TVHEYZU�KgY¯QCHEJ�PqU6®LP\³�J5P"GLWgHEJ9GIH?Y¯QkP"K�TVU�[�K/HRP\³EP"Wg°yJ5P"K�HEJ5P¨³EU!ULH¦²�³EU<TVP"QEQRUL³¦¼,[�QRHCÞ�GIHEJ5P\³?HEJ�P
Y¯K5µ1UL³�¼zGIHEYZU�K�µ1³EU�¼�HEJ�PyQEº¯G#®LPy²�³EU<TVP"QEQRUL³½Q×GLK�WzW5P\HRP\³½¼zY¯K5P¦QRU�¼uPAQRHEGIHEY¯QRHEY¯T\Q¡GIõ�U�[5HÐHEJ�GIH¡W9GIHEG<N
= J�Y¯QyGL¼uU�[�K/H?ULµÐ°¡UL³�ò�Y�Q?K5ULH?®IGI³�Y¯GIõ9º¯PLS9GLK�W�Q�J5U�[�º¯W�³EP"¼¶GLY¯KgHEJ5P�Q�GL¼uP�³EP\Þ�GI³½W�ºZP"QEQ¦ULµÐ²9³EU f
TVP"QEQRUL³kTVU�[�KàH\N > U#°kP\®LP\³"S<HEJ5P\³EPA¼zG"»�õ�P?Y¯QEQE[�P"Q4ÞLP\HRHEY¯K5Þ�GLº�º<ULµ�HEJ�P?²�³EU<TVP"QEQRUL³�Q£QR»!K9T�J5³EU�K9Y��\P"W
HRUz³EP\HE[5³½K0W�GIHEGzY¯KgGLK0P\¹¶T\YZP"K/Hy¼zGLK�K5P\³#N
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e P\HR³�Y�Tuý = ULHEGLº� �GI³½GLº¯ºZP"º = Y¯¼uP�6 = J�Y¯Qk¼uP\HR³�Y�TqY�QkG�HRULHEGLº.ULµ�HEJ5P¨HEJ5³EP\Pn¼zGLY�KmUL²�P\³�GIHEY¯U�K�QCTVU�¼u²�³�Y¯Q�Y¯K5Þ
HEJ5Pz²9GI³½GLº¯ºZP"ºÐGI³�T½J�YZHRP"TVHE[5³EP¶ULµkHEJ�P¶GI²�²9º¯Y�T\GIHEYZU�K�N = J9Y¯QnY¯K�T\º¯[9W5P"WïHEJ5Pz²9GI³�GLº�ºZP"º�²�UL³�HEYZU�K�Q\S�GLQ
°¡P"º�º�GLQ×HEJ5P?QEP\³�Y¯GLº�GLK�WzU#®LP\³�J5P"GLW.N = J�Y¯QÐY¯Q×HEJ5P¦ß9K�GLº�¼zU�QRH£Y¯¼u²�UL³EHEGLK/HÐ²�P\³Eµ1UL³�¼zGLK�TVP?¼uP\HR³½Y¯TIN

¤¨K�TVP´HEJ5P´²(GI³�GLº¯ºZP"ºqGLQR²�P"TVHEQgULµ,HEJ�Y¯QgGI²�²9º�Y¯T\GIHEYZU�K�J�G"®LPÈõ�P\P"KÆPV±<²9ºZUL³EP"W.SAHEJ5P·á![�GLº¯Y¯HEGIHEYZ®LP
¼zP\HR³�Y¯T\Q4¼�[9QRH�GLº�QRUAõ�PCJ�YZÞ�J�º�YZÞ�JàHRP"W.N = UqHRP"QRHÐHEJ5PCá![�GLº¯YZHEGIHEYZ®LPCGIHRHR³�YZõ([5HRP"Q�ULµ�HEJ5P¦QR»<QRHRP"¼gSLP"¼u²9Y¯³�Y¯T\GLº
P\®<Y¯W5P"K9TVPAY¯Q¡[�QRP"WmHRU,QE[�ÞLÞLP"QRH¡HEJ9GIH¡HEJ5PqGLW�W�YZHEY¯U�KzULµ.G�HEGI³EÞLP\HCHRU,G�³�GLK5ÞLP¨TVP"º¯º(W�U/P"QkY¯K�W5P\P"W¶T�J�GLK5ÞLP
HEJ�Pnõ�P"QEH¦ß�HyW�Y¯QEHR³�YZõ9[5HEY¯U�KzULµ4HEJ�GIH?³�GLK�ÞLP�TVP"º¯ºÌN = J9Y¯Qk²�³EP"¼zY¯QEP¨¼¶G"»�UL³A¼zG#»gK5ULH¦õ�PnHR³�[5PLS�GLK�WgHEJ�P
QEHEGIHEY¯QRHEY¯T\GLº�GLK�GLºZ»<QEY¯QkK5P\P"W5P"W�HRUzW5P\HRP\³½¼zY¯K5PqYZµ.HEJ�Y¯QkY¯QkHEJ5PnT\GLQRPnY¯QCºZP\µ1H¡µ1UL³¦G�TVU�¼u²�³EP"J5P"K9QEYZ®LP¨QRHE[�W5»
Y�K�HEJ�GIH£GI³EP"G<N = J�P"QRP¦HRP"QRHEQ£Q�Y¯¼u²9ºZ»�Y�º¯º¯[�QRHR³½GIHRPkHEJ9GIH×HEJ5P?GLW�W�Y¯HEYZU�K�ULµ�G�HEGI³EÞLP\H£W5U!P"QÐHRP"K�WuHRU�T�J�GLK5ÞLP
HEJ�Pnõ�P"QEH¦ß�HyW�Y¯QEHR³�YZõ9[5HEY¯U�K¶Y¯K�HEJ5P�QR²�P"T\YZß9TqHRP"QRHyT\GLQRP"QA²�³EU6®!Y�W5P"W�N

= Uuá![�GLº¯YZHEGIHEY¯®LP"ºZ»uHRP"QRHCHEJ�Y¯Q\S!HEGI³EÞLP\HEQ¦GI³EPnY¯KIÿ_P"TVHRP"W�Y¯K/HRU�°kP"º¯º(ò!K�U#°yK�³�GLK5ÞLP¨TVP"º¯º¯Qk®<Y¯G�G�QRP\²(G f
³½GIHRP�Y¯K�ÿRP"TVHEYZU�KmGI²9²9º¯Y¯T\GIHEYZU�K.N = GI³EÞLP\HEQ?GI³�P¨Y�K�ÿ_P"TVHRP"W�Y¯K�¼,[�ºZHEYZ²(ºZPyºZU<T\GIHEYZU�K�°yYZHEJ�¼,[�ºZHEYZ²(ºZP?²9GI³�GL¼zP f
HRP\³½Q\S���QEJ5U6°yK�Y¯K b J�GI²�HRP\³ § N��e�½N = J�P"QRP b   D °kP\³EP¨HEJ5P"Kg[�QEP"W�GLQ¦G�HRP"QEH?QRP\HCHRUzQRP\PnYZµ.HEJ5P b º¯[�HRHRP\³
b º¯GLQEQEYZß(T\GIHEYZU�KzGI²�²9º�Y¯T\GIHEYZU�K¶GLTVHE[9GLº¯ºZ»uY¯W5P"K/HEYZß�P"W¶HEJ5PAQR²�P"T\YZß(T¦³�GLK5ÞLPqTVP"º¯º¯Q£GLQk²�U�QEQEY¯õ9ºZPCHEGI³EÞLP\H¦ºZU<T\G f
HEY¯U�K�Q\N��ÆJ5P"K�HEJ5P�á![�GLº¯YZHÝ»�ULµ�HEJ�P�³EP"QE[9ºZHEQ?Y¯Q?º¯U#°�S�¼uU!W9YZß9T\GIHEYZU�K0GI³�P�¼zGLW5P�HRU¶HEJ5P�GI²9²9º¯Y¯T\GIHEYZU�K�Y¯K
GLK0PVô�UL³EHyHRU¶Y¯K�TV³EP"GLQEP�HEJ5PnPVô�P"TVHEYZ®LP"K5P"QEQAULµ&HEJ�P�GI²�²9º¯Y�T\GIHEYZU�K�N

O�[�QEHAGLQA°kGLQAHEJ5P�T\GLQEP�°yY¯HEJ0HEJ5P B<= Mq ÆHRP"QRHEQ\S�HEJ5P b º¯[5HRHRP\³ b º¯GLQEQEYZß(T\GIHEYZU�KgHRP"QRHEQq°kP\³EP,GLº�QRU
TVU�K9W�[�TVHRP"W�U�K�HEJ5P�Mq^ D­=  �U�ºZ»!°¡P"º�º > U�¼uULÞLP"K5P\U�[9Q b º¯[9QRHRP\³"NÐMyÞ�GLY�K�S<HEJ�Y¯QCQRP\³E®LP"Q?GLQ¦G�®IGLº¯Y¯W9GIHEYZU�K
µ1UL³?HEJ5P�W9GIHEG�HEJ�GIH?°CGLQ?TVU�º¯ºZP"TVHRP"Wgµ1³EU�¼ HEJ5P�MA^ D_= > P\HRP\³EULÞLP"K�P\U�[�Q b º¯[�QRHRP\³"N = J�P\³EP�Y¯Q¦K5U�³EP"GLQRU�K
HEJ9GIH¦HEJ5P� �U�ºZ»/°kP"º¯º�QEJ5U�[9º¯W�TVU�¼uP�[5²�°yYZHEJ�³EP"Q�[�ºZHEQCQEYZÞ�K�Y¯ß9T\GLKàHEº¯»zW�Yüô�P\³EP"KàHCHEJ�GLK0HEJ5P¨ß�³�QRH¦T\º¯[�QEHRP\³"N
D K:HEJ9Y¯Qz¼zGLK�K�P\³"SCHEJ5P� �U�ºZ»!°¡P"º�º?³�[�K9QzQRP\³E®LPïGLQ¶õ�ULHEJ8G�QEGLK�YZHÝ» T�J5P"T�ò8GLK�W8QEHE[�W5» ULµnHEJ5P�T\º�[5H f
HRP\³qT\º¯GLQEQEY¯ß9T\GIHEYZU�KgGI²�²9º�Y¯T\GIHEYZU�KgY¯¼u²(ºZP"¼uP"K/HRP"W�U�K0HEJ5P�J�P\HRP\³EULÞLP"K5P\U�[�QqT\º¯[�QRHRP\³¦®<QyG¶J5U�¼uULÞLP"K5P\U�[�Q
T\º�[�QRHRP\³"N

8qpd� ; ~¨�4���Bx�u ; ~�s��z�9� ·�yzs��b��}:|_s��Rs6âR}:|4ã ±�}��P}z�ex�|]x��b�b�=«=x��Bxzy
� }:u`F��9�4x�u8�[�°x�|0� s?�b�b}:|
MAQz²�³EUL²�U�QRP"W Y¯K HEJ5P�GI²�²9º¯Y¯T\GIHEY¯U�K W5P"QEYZÞ�K b J9GI²�HRP\³ DEDED S£YZHz¼¶G"» õ�P�²�U�QEQ�YZõ9ºZP�HRUÈ[�QRPgHEJ�P

b º¯[5HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�KïGI²�²9º¯Y�T\GIHEYZU�K
GLQnGgQRHEGLK�W´GLºZU�K5PuK5U�K f J5U�¼uULÞLP"K5P"YZHÝ»ïW�P\HRP"TVHRUL³"N,]qQEY¯K�Þ�HEJ9Y¯Q
GI²9²9º¯Y¯T\GIHEYZU�K.S�YZH¨¼zG#»�õ�P�²�U�QEQ�YZõ9ºZP�HRU�²�³�U!TVP"QEQ¨G�³�[�K9K�Y¯K5ÞzQRP\H¨ULµ¡³�GLK5ÞLPuTVP"º¯º¯QqGLK�W
W5P\HRP\³�¼zY�K5P,Y¯µ×G
²(GI³EHEY¯T\[�º¯GI³¦³½GLK5ÞLP�TVP"º¯º.Y�Q?QEYZÞ�K�Y¯ß9T\GLKàHEº¯»mW�Yüô�P\³EP"K/H¦HEJ�GLKgHEJ5P�GLW�ÿRGLTVP"K/Hy³½GLK5ÞLP�TVP"º¯º¯Q"N = UmW5UzHEJ�Y¯Q"S�GLK

i6f �



PV±<²�P\³�Y¯¼uP"K/H?°CGLQATV³�P"GIHRP"WïY�K0°yJ�Y�T�JgHEJ5P,QRHR³�[�TVHE[�³EP�ULµÐHEJ5P b   D °CGLQyò<K5U6°yK�N D K0HEJ�Y¯Q b   D S�HEJ5P\³�P
°kP\³EPmò!K5U6°yK'GI³EP"GLQ,ULµ?K5U�K f J5U�¼uULÞLP"K�P"YZHh»LS×GLQ�°¡P"º�º£GLQ,Y¯K�ÿRP"TVHRP"WÈHEGI³EÞLP\HEQ�Y¯K�QR²�P"T\YZß9Tu³½GLK5ÞLPmTVP"º¯º�Q\N
= J�Y¯Q�¼zGLK![5µ�GLTVHE[5³EP"W b   D S&GLK9WÈULHEJ5P\³½Q�º¯Y¯òLP¶YZH\S4°¡P\³�Pm²�³�U!TVP"QEQEP"W·õ!»·HEJ5P b º¯[5HRHRP\³ b º¯GLQEQEYZß(T\GIHEYZU�K
GI²9²9º¯Y¯T\GIHEYZU�K'Y¯K'GLK'PVô�UL³EHuHRU´W5P\HRP\³½¼zY¯K5Pm°yJ5P\³EP�HEJ5PgK5U�K f J5U�¼zULÞLP"K5P"YZHEYZP"Q�GI³EPgY¯K�HEJ5P�²9GI³EHEY¯T\[9º¯GI³
b   D N = J5P\³EPCGI³EP?QRP\®LP\³�GLº5²(GI³�GL¼uP\HRP\³×TVU�¼�õ9Y¯K�GIHEYZU�K9QÐY¯K,HEJ5P¦GI²�²9º¯Y¯T\GIHEY¯U�K�HEJ9GIH×¼�[�QEH4GLº�QRU¨õ�PkHRP"QRHRP"W�N
= J5P"QRPk²9GI³�GL¼uP\HRP\³�Q"S�GLQ&°kP"º¯º!GLQ�²9GI³�GL¼uP\HRP\³�Q�ULµ(HEJ5PkY�K�ÿ_P"TVHRP"W,¼zGIHRP\³�Y�GLº!GI³�PkT½J�GLK5ÞLP"W�HRU¨[�K�W5P\³�QEHEGLK�W
J�U#°ÆHEJ5P b º�[5HRHRP\³ b º¯GLQEQEYZß(T\GIHEYZU�KzGI²�²9º�Y¯T\GIHEYZU�KzJ�GLK9W�ºZP"W¶W9Yüô�P\³�P"KàH£QEP\HE[5²m²(GI³�GL¼uP\HRP\³�QkGLK�W�Y¯K�ÿRP"TVHRP"W
K�U�K f J5U�¼uULÞLP"K5P"Y¯HEYZP"Q\N

B [�T\TVP"QEQ¨µ1UL³¨HEJ�Y¯QqPV±<²�P\³½Y¯¼uP"K/HqY¯QqW5P\ß9K�P"WïGLQnGLT\T\[�³�GIHRPzW5P\HRP"TVHEYZU�K
ULµkG�TVP\³�HEGLY¯K
²�P\³�TVP"KàHEGIÞLP
ULµAHEJ5P�ò!K�U#°yK K5U�K f J�U�¼uULÞLP"K5P\U�[�Q�³�GLK�ÞLP�TVP"º�º¯Q\N = J�Y�Q�²�P\³�TVP"K/HEGIÞLP0Y¯Q�W5P\²�P"K�W5P"K/H,[�²�U�K'QRP\®LP\³�GLº
²(GI³�GL¼uP\HRP\³�Q�GLK�W·Y¯Qnµ�[�º¯º¯»�W�Y¯Q�T\[�QEQRP"W
Y¯K´HEJ�Pz³EP"QE[�º¯HEQnQRP"TVHEYZU�K�N�^�GLY¯º¯[�³EPuULµCHEJ�Y¯Q¨HRP"QRH,T\GLKÈTVU�¼uP�Y¯K
QEP\®LP\³�GLº9°CG"»<QCGLQk°¡P"º¯ºØN D µ�YZH¡Y�Q×µ1U�[�K�WzHEJ9GIHkQRU�¼zPAULµ�HEJ5PqK5U�K f J5U�¼zULÞLP"K5P"YZHEYZP"QkT\GLK�K5ULHkõ�Pyµ1U�[�K�W�S�UL³
HEJ9GIHATVP\³EHEGLY¯K�Y¯K�ÿRP"TVHEYZU�K0²(GI³�GL¼uP\HRP\³�QAW5UmK5ULHAGLº¯ºZU#°©HEJ5P�K�U�K f J5U�¼uULÞLP"K5P"Y¯Hh»gHRU¶õ�P�µ1U�[�K�W.S�HEJ5P�HRP"QEH
µ�GLY¯º¯Q"N = J9Y¯Qq°¡U�[�º�W�HRP"K9W´HRU�Y¯K�W9Y¯T\GIHRP�HEJ�GIHnHEJ5Puµ�[�K�W�GL¼uP"K/HEGLºÐQRHEGIHEY¯QEHEY¯T\GLº×GLQEQE[9¼u²�HEYZU�K
Y¯Q¨¸9G#°¡P"W.S
GLK9W´HEJ�GIH�HEJ�P¶GLW�W�YZHEY¯U�K´ULµ¦GgHEGI³EÞLP\H,UL³�K5U�K f J�U�¼uULÞLP"K5P"YZHÝ»·W5U/P"Q�K5ULH�²�³�U!W�[9TVPzG0T�J�GLK�ÞLP�Y¯K
HEJ�P
TVUL³�³EP"QR²�U�K�W�Y¯K�Þ�õ�P"QRH¦ß�H?W9Y¯QRHR³�YZõ([5HEYZU�K�N

8qp�� ; ~¨�4���Bx�u ; ~�s��z�9� ·�yzs��b��}:|_s��Rs3v(s:u��ex���«=x��Bxzy
� }:u(F��9�-x�u9�M�°x�|(� s��b�b}�|
= J5P b º�[5HRHRP\³ b º¯GLQ�QEYZß9T\GIHEYZU�KgGLQAGuHEGI³EÞLP\H¨W5P\HRP"TVHRUL³¨Y¯Q¦®LP\³E»g¼,[�T�J0º�YZòLPnHEJ5P�²�³�P\®!YZU�[9Q¦PV±<GL¼ f

²(ºZPmULµ b º¯[5HRHRP\³ b º¯GLQ�QEYZß9T\GIHEYZU�K'GLQ�G
K5U�K f J5U�¼uULÞLP"K�P"YZHh» W5P\HRP"TVHRUL³"N > U#°kP\®LP\³"SkHEJ5P\³EPgGI³EPgQRP\®LP\³�GLº
W9Yüô�P\³�P"KàH�QRP"GI³½T�J·²(GI³�GL¼uP\HRP\³�Q�HEJ�GIH�GI³EP¶K�U#°�[9QRP"W´Y¯K�QRHRP"GLW·ULµkHEJ�PzU�K5P"Qn²�³�P\®!YZU�[9QEºZ»�¼zP"KàHEYZU�K�P"W�N
D K´HEJ�Y�Q�T\GLQRPLS4HEJ5PzULõ<ÿRP"TVH�ULµ¦HEJ�PzHRP"QRH�Y�Q�K5U#°�HRU�ß9K9W´U�K�ºZ»ïHEJ5PzHEGI³EÞLP\HEQ"SÐ³�GIHEJ5P\³�HEJ9GLK´HEJ5PmK�U�K f
J�U�¼uULÞLP"K5P"YZHEYZP"Q�Y¯K
ÞLP"K5P\³�GLºÌN = J�Y¯Q¨TVU�¼u²9º�Y¯T\GIHRP"Q�HEJ5PuHRP"QEH�QEYZÞ�K�Y¯ß9T\GLKàHEº¯»LS�GLK�W´QRHEY¯º�ºÐW5U/P"QnK�ULH�UIô�P\³
²9³EU/ULµqHEJ�GIHzHEJ9Y¯QzY¯QuG´®<Y¯GIõ9º¯P0TVU�K�TVP\²�H\N D H¶Y¯Q¶¼uP\³EP"ºZ»'P\®!Y�W5P"K�TVPgHEJ�GIH�W5U/P"Q¶K5ULH¶TVU�K/HR³�GLW�Y¯TVHzHEJ�P
QEHEGIHEY¯QRHEY¯T\GLº�HEJ�P\UL³E»LN

O�[�QEHkGLQCY¯KmHEJ5PnK5U�K f J5U�¼zULÞLP"K5P"YZHh»mHRP"QRHEQ\S5QRP\®LP\³�GLº�HEGI³�ÞLP\H b   D °kP\³EPn¼zGLK![5µ1GLTVHE[�³EP"W�õ�P"GI³½Y¯K5Þ
W9Yüô�P\³�P"KàH×T½J�GI³�GLTVHRP\³�Y¯QEHEY¯T\Q\N D H¡Y¯QÐY¯¼u²�UL³EHEGLK/H4HRU�HRP"QRH×HEJ5PAGI²�²9º¯Y¯T\GIHEY¯U�K�°AYZHEJu¼zGLK/»�W9Yüô�P\³�P"KàH4²9GI³�GL¼ f
P\HRP\³½QkGLK9WmW�GIHEG�QRP\HEQ"N×M QE[�T\TVP"QEQCY¯KmHEJ�Y¯Q¡GI²�²9º¯Y�T\GIHEYZU�KmY�Q×HEJ5PnGIõ9Y¯º�YZHh»�HRU,³EP"º¯Y¯GIõ9º¯»�W�P\HRP\³�¼zY¯K5PA°yJ�Y¯T½J
³½GLK5ÞLP�TVP"º¯º�Q?Y¯KgHEJ5P b   D GLTVHE[�GLº�ºZ»gTVU�KàHEGLY¯KïGuHEGI³EÞLP\H\S�Y¯K9QRHRP"GLW0ULµÐQEY¯¼z²9ºZP�T\º¯[5HRHRP\³#S9K5U�K f Y¯K/HRP\³EP"QRHEY�K5Þ
³�P\HE[5³�K�Q\S<UL³q[�K�Y¯¼u²�UL³EHEGLK/HCK5U�K f J5U�¼uULÞLP"K�P"YZHEYZP"Q\N

i6fÝi



8qp-8 98|0�BxB��uhs��Bx�t@ª/u�}�t:�-y
�rF����4x�u9�M�°x�|0��«$x��8����|
= J5PqY¯KàHRP\ÞL³½GIHRP"W B5= Mq  b º¯[5HRHRP\³ b º¯GLQEQEY¯ß9T\GIHEYZU�K¶GLº¯ÞLUL³�YZHEJ�¼�Y¯Q£HEJ�PA¼zGLY¯KmTVU�¼u²�U�K5P"K/H¡ULµ.HEJ9Y¯Q

³�P"QRP"GI³�T�J�PVô�UL³EH\N = J�Pk¼zGLY�K�ULõ5ÿ_P"TVHEYZ®LP¦ULµ(HEJ�Y¯Q�QRHE[�W5»�Y¯Q�HRU�Y¯KàHRP\ÞL³½GIHRP¦HEJ5P"QRPCHh°kU�GI²�²9º¯Y�T\GIHEYZU�K�Q�Y¯K�GLK
PVô�UL³EHAHRUmY¯K�TV³�P"GLQRP�P\¹¶T\YZP"K9TV»0GLK�WgPVô�P"TVHEYZ®LP"K5P"QEQ\N = U¶HEJ9GIHyP"K�W�S(GLK0P"K/HEYZ³EP�QRP\³½YZP"Q?ULµÐPV±<²�P\³�Y¯¼uP"K/HEQ
°kP\³EP�TVU�K�W�[�TVHRP"W Y¯K'GLK Y¯K�TV³EP"¼zP"KàHEGLº¡UL²�HEY¯¼zYC�"GIHEYZU�K�GI²9²�³EU�GLT�J.N = J5Pmß9³�QRH�GLQE²�P"TVH�HRUïõ�PmHRP"QRHRP"W
°CGLQAHEJ5P�HR³�GLK9QE¼zY¯QEQ�YZU�K�ULµÐW�GIHEG¶õ�P\HÝ°¡P\P"K�HEJ5P�K�P\°*²9YZ²�P"º¯Y�K5PqQEHEGIÞLP,GLK�W�HEJ5P�³�P"QRH?ULµÐHEJ5P�²9YZ²�P"º¯Y¯K5PLN
B P\®LP\³�GLº¡W9Yüô�P\³�P"KàH�¼zP\HEJ5U!W9Q�ULµ¦²9GLQ�QEY¯K5Þ0HEJ9Y¯Q�W�GIHEG�GI³EP�HRP"QRHRP"W'µ3UL³�P\¹¶T\YZP"K�TV»ÈGLK9W·PVô�P"TVHEYZ®LP"K5P"QEQ\N
= J5P¦¼uU�QRHÐP\¹¶T\YZP"K/H×¼uP\HEJ5U<W�Y¯Q4HEJ5P"KuGL[5Þ�¼zP"KàHRP"WzY�KàHRUnHEJ5PCß9K9GLº!GI²9²9º¯Y¯T\GIHEYZU�K.N4¤¨K�TVP¦HEJ9Y¯Q4J�GLQ4õ�P\P"K
UL²9HEY¯¼zY��\P"WïHRUg²�P\³Eµ1UL³�¼ GIHnHEJ5PzQEGL¼uPuUL³�J�Y¯Þ�J5P\³nºZP\®LP"º¯Q¨HEJ�GIHnHEJ5PuULHEJ�P\³�W�GIHEG�²9GLQEQEY�K5Þg¼uU!W�P"º¯Q¨Y¯K
HEJ�P�²9YZ²�P"º¯Y¯K�PLS!HEJ�P�µ3U<T\[�QAQEJ�YZµ1HEQCHRU¶HEJ5P,GLTVHE[�GLº.³½[�KàHEY�¼uP�GLQR²�P"TVHEQyULµ4HEJ5P,W�Yüô�P\³EP"K/H¦²9YZ²�P"º¯Y¯K5P¨QRHEGIÞLP"Q
Y�KgGLKgPVô�UL³�H?HRU¶Y¯K�TV³�P"GLQRP�HEJ5P"YZ³¦P\¹mT\YZP"K�TV»gGLK�W�PVô�P"TVHEYZ®LP"K5P"QEQ\N

= J5Pnß�³½QRH¦HRP"QRHyY¯K�HEJ9Y¯QC³EP"GLº¯¼ Y�Q?Guõ�P"K�T�J9¼zGI³Eò¶HRUmTVU�¼u²9GI³EP�HEJ�P�GLTVHE[�GLº.TVU�¼u²([5HEGIHEYZU�K0HEY�¼uP
Y�Kà®LU�ºZ®LP"W�µ1UL³gP"GLT�J©QRHEGIÞLPLN ¤¨K�TVP
HEJ�Y�Qmõ�P"K�T½J�¼zGI³EòÆJ�GLQ�õ�P\P"K�P"QRHEGIõ9º¯Y�QEJ5P"W�SAHRP"QRHEY¯K5Þ Y¯Q�ÞLP"GI³EP"W
HRU6°kGI³½Wg²9GI³�GLº¯º¯P"º(GLQR²�P"TVHEQ¦ULµ&HEJ5Pn²9YZ²�P"º¯Y�K5PLN = J�Pqµ�[�K�W9GL¼uP"KàHEGLº�ÞLU�GLº�ULµ&HEJ�Y¯QkHRP"QRHEY¯K�ÞzY¯QkHRUu®�GLº¯Y�W�GIHRP
UL³0Y�Kà®IGLº¯Y¯W�GIHRP
HEJ5P
P\¹¶T\Y¯P"KàH0[�QEPïULµ,HEJ5P·T\º¯[�HRHRP\³0T\º¯GLQEQEYZß(T\GIHEYZU�K�GLQ0G ß�³�QRHgQRHEGIÞLPÈß9ºZHRP\³�µ3UL³gHEJ�P
²(GI³�GLº¯ºZP"º&²9YZ²�P"º¯Y¯K�P"W B<= MA  GI²9²9º¯Y¯T\GIHEYZU�K.N D K�TV³�P"¼uP"KàHEGLº�HRP"QRHEQ�GI³EPzTVU�K�W�[�TVHRP"W
°AYZHEJ�HEJ�Pu³EP"QE[�ºZHEQAULµ
P"GLT½J õ�P"Y¯K5Þ0²�³�P"QRP"KàHRP"W Y¯KÈHEJ5P�HRP"QRHEY¯K5Þï²�³EU<TVP"QEQ\N´¤¨K�TVP�YZH�J�GLQ,õ�P\P"K'QEJ5U#°AKÈHEJ�GIH�YZH,Y¯Q�²�U�QEQ�YZõ9ºZP
HRUm[�QRP�HEJ5P b º¯[5HRHRP\³ b º�GLQEQEYZß9T\GIHEY¯U�KgGLQyGuß�³½QRH¦QRHEGIÞLP�ß9º¯HRP\³"S�á/[9GLº¯YZHEGIHEYZ®LP�GLQE²�P"TVHEQ?ULµ�HEJ9GIH?ß9ºZHRP\³yGI³�P
HEJ�P"K�HRP"QEHRP"W�N = J5P�á![�GLº¯YZHÝ»´ULµyHEJ5P�³EP"QE[�º¯HEQ�¼,[�QRH�õ�Pm¼zGLY�KàHEGLY¯K�P"W�N D µ?HEJ�P�á![�GLº¯Y¯Hh»´ULµyHEJ�Pmß9º¯HRP\³
W�P\ÞL³�GLW5P"Q?GLQAYZH?Y¯Q¦UL²�HEY�¼zY��\P"W�S<HEJ5P�á![�GLº¯Y¯Hh»¶ULµ4HEJ5Pnß(ºZHRP\³y¼,[�QRH¦³EP"¼zGLY�K0J�YZÞ�J�P"K5U�[�Þ�JgHRU¶TVU�¼u²9º¯P\HRP
HEJ�P,GLQEQ�YZÞ�K5P"W�HEGLQRò�PVô�P"TVHEYZ®LP"ºZ»LS�ULHEJ5P\³�°yY¯QRP�HEJ5P�ß(ºZHRP\³qQEHEGIÞLPzY¯Qy[�QEP"ºZP"QEQ\S�³EP\Þ�GI³�W�º¯P"QEQqULµ£J5U#°Üµ�GLQRH¨YZH
PV±<P"T\[5HRP"Q\N

= J5PnHEJ�Y¯³�W�QRP\H?ULµ4HRP"QRHEQ?PV±<P"T\[5HRP"W�U�KgHEJ5P�Y¯K/HRP\ÞL³�GIHRP"W B<= Mq  b º�[5HRHRP\³ b º¯GLQ�QEYZß9T\GIHEYZU�K�GI²�²(º¯Y f
T\GIHEY¯U�KgGI³EPnÞLP"GI³EP"WgHRU6°kGI³�W0PV±!²�U�QEY¯K�Þ�HEJ5P�GIHRHR³½YZõ9[5HRP"QCULµ�G�²9YZ²�P"º¯Y¯K5PyHEJ�GIH¦J�GLQCHEJ5P�GIõ9Y¯º�YZHh»uHRUzW5³�UL²
[9K�K5P\P"W5P"W�W�GIHEGnT\[5õ�P"QÐGIHÐ³�[9K�HEY�¼uPLN D HÐY¯Q4PV±<²�P"TVHRP"WzHEJ�GIHÐHEJ5PC³�GIHEYZUnULµ b   D HEJ�GIH×¼zG"»,õ�P¦W5³EUL²�²�P"W
µ1³EU�¼sHEJ5P¶²�³�U!TVP"QEQ�Y¯K5Þ0T�J9GLY¯K·ÞL³EP"GIHEº¯»·Y¯K5¸9[5P"K9TVP"QnHEJ5PzP\¹¶T\Y¯P"K�TV»´ULµ¦HEJ5P¶K5P\° GI²�²9º¯Y�T\GIHEYZU�K�N = P"QRHEQ
GI³�P�²�P\³Eµ3UL³½¼uP"WgHEJ�GIHqY¯K�W�Y¯T\GIHRP�J�U#°*HEJ�P�GI²�²9º¯Y�T\GIHEYZU�K�²�P\³Eµ3UL³½¼zQ¦°yJ5P"K0HEJ�Y¯Q?¼uP\HR³½Y¯TIS9QE[5õ(QRP"á/[�P"KàHEºZ»
HRP\³½¼uP"W HEJ5P�W9Y¯QET\GI³�W ³�GIHEY¯U5SCT½J�GLK5ÞLP"QmY¯K:W�Yüô�P\³EP"K/HuHRP"QRH¶W�GIHEGÈQRP\HEQ\N D H¶¼,[�QRHuõ�P0W5P\HRP\³�¼¶Y¯K5P"W:YZµ
²�P\³Eµ1UL³�¼zGLK9TVP�Y¯Q¦P"K�J�GLK9TVP"W0P"K5U�[5Þ�J0HRU¶°CGI³E³�GLK/HyHEJ5P�[9QRPnULµ4HEJ5P,¤	�\HE[5³�ò�ß(ºZHRP\³?°yJ5P"K0HEJ5P�W�Y¯Q�T\GI³�W
³½GIHEYZUzY¯Q?GIHyGzHh»!²9Y¯T\GLº�³EP"GLº.°¡UL³�º�W�®�GLº¯[�PLN
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§ [5³�Y¯K5Þ´HEJ9Y¯Q�³EP"QRP"GI³�T½J8PVô�UL³EH\S¦¼zGLK/» QRP\HEQzULµ¨HRP"QRHEQ�GI³EP�TVU�K�W9[�TVHRP"W:GLQ¶W�P"QETV³�YZõ�P"W Y¯K HEJ9Y¯Q
T½J�GI²�HRP\³"N = Uzµ�GLT\Y¯º¯Y¯HEGIHRPnUL³EÞ�GLK�Y��"GIHEYZU�K�GLK�W�P"GLQRP�ULµ�[�K9W5P\³�QRHEGLK�W9Y¯K5Þ5S!P"GLT�J�ULµ&HEJ5P"QEP�HRP"QRHyQRP\HEQAJ�G"®LP
õ�P\P"K'Y¯º¯º¯[9QRHR³�GIHRP"WÈGLK9WÈÞ�YZ®LP"K G
QR²�P"T\YZß9TmK/[9¼�õ�P\³"SÐK5ULHRP"W Y¯K�HEGIõ9ºZP i N¯ý�GLK�W i N d N = J5P"QEPmHEGIõ9º¯P"Q
W�P"TVU�¼u²�U�QRP�HEJ�P�HRP"QRHEQ�Y¯K/HRU'ÞL³EU�[5²9Q\S?GLK9W8HEJ5P"K�Y¯K/HRU�QE²�P"T\Y¯ß9T0HRP"QRH�QRP\HEQ\N = J5P"QEPïY¯W�P"KàHEYZß(T\GIHEYZU�K
K![�¼�õ�P\³�Q¦GI³EP�[�QEP"W�HRUz³EP\µ1P\³EP"K�TVP�P"GLT½J�QR²�P"T\YZß(TAHRP"QEHyQRP\H?HEJ5³�U�[5Þ�J5U�[5H¦HEJ�Y�QCHEJ5P"QEY¯Q\N

8qp�~ F��9�4x�u8�[�°x�|0��«=x9�8����|�©-�f�=�@s:u8�
D K TVU�K9T\º¯[�QEYZU�K.S b J�GI²�HRP\³u¥ W�Y¯QET\[9QEQRP"Q�W5P"QEYZÞ�K ULµqPV±<²�P\³½Y¯¼uP"K/HEQ\N = J9Y¯Q�T�J�GI²�HRP\³mW�Y¯QET\[�Q�QRP"Q

PV±5GLTVHEºZ»�J5U#°�G Q�T\YZP"KàHEY¯ß9T�¼zP\HEJ5U!W�°CGLQgP"¼u²(ºZU#»LP"W�HRU:W5P"Q�YZÞ�K�GLK�PV±!²�P\³�Y¯¼zP"KàH�HEJ�GIHgHRP"QRHEQgHEJ�P
µ�[�K�W9GL¼uP"KàHEGLºÐJ/»!²�ULHEJ�P"QEY¯Q¨ULµCHEJ�Y¯Q¨³EP"QEP"GI³�T�J�PVô�UL³�H\N = J5P"QEPuHRP"QRHEQ�GI³EPmW5P\®LP"ºZUL²�P"W·Y¯K´GLK´PVô�UL³EH�HRU
Y�QRU�º¯GIHRP,U�K5P,QE²�P"T\Y¯ß9Tn®IGI³�Y¯GIõ9ºZP�UL³¨P\®�GLº¯[9GIHRP�U�K5P�QR²�P"T\YZß9T�¼uP\HR³�Y¯TIN = J5P"QEP�HRP"QRHEQnGI³EP�GLº¯QRU�W5P"QEY¯Þ�K5P"W
°AYZHEJ�GLK�PVô�UL³�HAHRU�TVU�K�TVP"KàHR³½GIHRPuU�K�QRHEGIHEY�QRHEY¯T\GLº�Q�YZÞ�K�YZß9T\GLK9TVPLS(GLºZHEJ5U�[�Þ�J�Y¯K�¼uU�QRH¨GI³EP"GLQ\S�YZHAY¯Qy®LP\³E»
W9YZ¹¶T\[�ºZHkHRU¶Y¯¼z²9ºZ»¶GLK/»gQRHEGIHEY¯QRHEY¯T\GLº�QEYZÞ�K�YZß(T\GLKàH?á![�GLº¯YZHEGIHEY¯®LPn³EP"QE[�ºZHEQ"N
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= GIõ9ºZP i N¯ý = GIõ9º¯PnULµ = P"QRHEQyGLK9W @ ±<²�P\³�Y¯¼uP"K/HEQ
 £³EU<W�[�TVH = P"QRH @ K/®!YZ³�U�K�¼uP"K/H = P"QEH B ²�P"T\YZß9T\Q e P\HR³�Y¯T\Q = P"QRH��

= J5³EU�[5Þ�J5²([5HB º¯U#°* £³EU!TVP"Q�QRUL³�Q X&GIHRP"K�TV» = P"QEH�ý
= J5³EU�[5Þ�J5²([5He P"W�Y¯[�¼  £³EU<TVP"QEQRUL³�Q X&GIHRP"K�TV» = P"QEH d
= J5³EU�[5Þ�J5²([5H> P\HRP\³EULÞLP"K�P\U�[�Q ^�GLQEHA ×³�U!TVP"QEQEUL³�Q X&GIHRP"K�TV» = P"QEH��
B T\GLº¯GIõ9Y¯º¯Y¯Hh»B5= Mq   4GI³�GLº¯º¯P"º B ²�P\P"W9[5²

 �P\³Eµ1UL³�¼zGLK�TVP = J5³EU�[5Þ�J5²([5H = P"QEH+�
X&GIHRP"K�TV»
B T\GLº¯GIõ9Y¯º¯Y¯Hh»

 4GI³�GLº¯º¯P"º B ²�P\P"W9[5²> U�¼uULÞLP"K�P\U�[�Q  �P\³Eµ1UL³�¼zGLK�TVP = J5³EU�[5Þ�J5²([5H = P"QEH i
X&GIHRP"K�TV»

b U�¼z²9GI³�Y¯QRU�K�°AYZHEJ = J5³EU�[5Þ�J5²([5HB P\³�Y¯GLº ^&¤n¢ = ¢yMqF X&GIHRP"K�TV» = P"QEH��
 4GI³�GLº¯º¯P"º B ²�P\P"W9[5²
¢yP"GLW B T\GLº¯GIõ9Y¯º¯Y¯Hh» = P"QEH	�
 4GI³�GLº¯º¯P"º B ²�P\P"W9[5²

> P\HRP\³EULÞLP"K�P\U�[�Q b GLº�T\[�º¯GIHEYZU�K B T\GLº¯GIõ9Y¯º¯Y¯Hh» = P"QEH��
b º¯[�QRHRP\³ B P\³½Y¯GLº B ²�P\P"W9[5²

B P"TVHEY¯U�K B T\GLº¯GIõ9Y¯º¯Y¯Hh» = P"QEH �
= ULHEGLº B ²�P\P"W9[5²

b º¯[5HRHRP\³ ¢A[�KàHEY�¼uP B T\GLº¯GIõ9Y¯º¯Y¯Hh» = P"QEH�ý c
b º¯GLQEQEYZß(T\GIHEYZU�K  4GI³�GLº¯º¯P"º B ²�P\P"W9[5²

¢yP"GLW B T\GLº¯GIõ9Y¯º¯Y¯Hh» = P"QEH�ýLý
 4GI³�GLº¯º¯P"º B ²�P\P"W9[5²

> U�¼uULÞLP"K�P\U�[�Q b GLº�T\[�º¯GIHEYZU�K B T\GLº¯GIõ9Y¯º¯Y¯Hh» = P"QEH�ý d
b º¯[�QRHRP\³ B P\³½Y¯GLº B ²�P\P"W9[5²

B P"TVHEY¯U�K B T\GLº¯GIõ9Y¯º¯Y¯Hh» = P"QEH�ý
�
= ULHEGLº B ²�P\P"W9[5²
¢A[�KàHEY�¼uP B T\GLº¯GIõ9Y¯º¯Y¯Hh» = P"QEH�ý��<n[�GLº¯YZHEGIHEYZ®LPD K�J5U�¼uULÞLP"K�P"YZHh» � B [5õ<ÿRP"TVHEYZ®LPI� = P"QEH�ý i

MAF�� = GI³EÞLP\H <n[�GLº¯YZHEGIHEYZ®LP
§ P\HRP"TVHEYZU�K � B [5õ<ÿRP"TVHEYZ®LPI� = P"QEH�ý
�
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= GIõ9ºZP i N d = GIõ9ºZPnULµ = P"QRHEQyGLK9W @ ±<²�P\³½Y¯¼uP"K/HEQ�� b U�KàH ó WT�
 £³EU<W�[�TVH = P"QRH @ K/®!YZ³�U�K�¼uP"K/H = P"QRH B ²�P"T\YZß9T\Q e P\HR³½Y¯T\Q = P"QEH��

= ³�GLK�Q�¼zY¯QEQEY¯U�K.ý �·GLº¯º = Y¯¼zP = P"QRH�ý��
= ³�GLK�Q�¼zY¯QEQEY¯U�K d �·GLº¯º = Y¯¼zP = P"QRH�ý
�
= ³�GLK�Q�¼zY¯QEQEY¯U�K0� �·GLº¯º = Y¯¼zP = P"QRH�ý �
= ³�GLK�Q�¼zY¯QEQEY¯U�K4� �·GLº¯º = Y¯¼zP = P"QRH dIc
B5= Mq :° `
X�U�K5Þ¶^4ºZU�GIH �·GLº¯º = Y¯¼zP = P"QRH d ý
b º¯[5HRHRP\³ b º�GLQEQ

D K/HRP\ÞL³�GIHRP"W > P\HRP\³EULÞLP"K�P\U�[�Q ° `zB J5UL³EH D KgH �·GLº¯º = Y¯¼zP = P"QRH dLd
MA²�²9º�Y¯T\GIHEYZU�K b º¯[�QRHRP\³ ¤¨²�HEY¯¼zY��"GIHEY¯U�K´ý �·GLº¯º = Y¯¼zP = P"QRH d �

 4GI³�GLº�ºZP"º
¤¨²�HEY¯¼zY��"GIHEY¯U�K´ý �·GLº¯º = Y¯¼zP = P"QRH d �
¤¨²�HEY¯¼zY��"GIHEY¯U�K d �·GLº¯º = Y¯¼zP = P"QRH dLi
 4GI³�GLº�ºZP"º
¤¨²�HEY¯¼zY��"GIHEY¯U�K d �·GLº¯º = Y¯¼zP = P"QRH d �
° ` ¤	��^4Y¯ºZHRP\³ �·GLº¯º = Y¯¼zP
° ` U�¤	��^4Y¯ºZHRP\³ B ²�P\P"W�[5² = P"QRH d �
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é�j�k ã,æ ÷ é��Lñ ! ñ�çEù
	�ê\ñ�%(éZðÌñ
b J�GI²�HRP\³n¥ D GLK�GLºZ»&�\P"QnHEJ5P�³EP"Q�[�ºZHEQ¨HEJ�GIHn°kP\³EPuµ1U�[�K�W
Y¯KïP"GLT�JÈULµ£HEJ5PuPV±<²�P\³�Y¯¼uP"K/HEQ¨W�Y¯QET\[�Q�QRP"W
Y¯K
b J�GI²�HRP\³y¥,N = J5P�UL³EÞ�GLK9Y��"GIHEYZU�K0ULµ4HEJ5P"QEP�³EP"QE[9ºZHEQ?GI³EP,Y¯KgHEJ5P�Q�GL¼uP�UL³�W�P\³yGLQyHEJ�P�HRP"QRHEQqW�Y¯QET\[�Q�QRP"W
²9³EP\®!Y¯U�[�QEºZ»LNgMqK�GLºZ»<QEY¯Q�Y�Q�²�³EU6®!Y�W5P"W·õ9GLQEP"WÈU�K'á/[9GLKàHEYZHEGIHEY¯®LP�GLK�W'á![�GLº¯YZHEGIHEYZ®LPm³EP"QE[�º¯HEQ�ULµ¦HRP"QRHEY¯K�Þ
W�P"QEYZÞ�K5P"W�Y¯K¶T½J�GI²�HRP\³¦¥,N = U,õ�PqTVU�K9QEY¯QRHRP"K/H¡°AYZHEJ¶HEJ�PqK5U�¼zP"K�T\º¯GIHE[5³EPqW5P\³�YZ®LP"W�Y¯K�T�J�GI²9HRP\³k¥,S<P"GLT�J
PV±<²�P\³�Y¯¼uP"K/HAW9Y¯QET\[�QEQEP"W�Y¯Q¨W5P"QEY¯Þ�K�GIHRP"W�°AYZHEJ�G�QR²�P"T\YZß(T�HRP"QRHnK![�¼�õ�P\³qHEJ�GIH¨TVUL³E³EP"º¯GIHRP"Q¨HEJ5PuW5P"Q�YZÞ�K
GLK9W0¼uULHEYZ®IGIHEYZU�Kgµ1UL³yGLKgPV±<²�P\³�Y¯¼uP"K/H\N

~?pMo ��u9���?�M|Ts:~ ©Av&��ªõª�x�u�Ý�}:u9�@s:|(y9x5���9��x�u8�:s��b��}:|4�
MAT\TVUL³½W�Y¯K5ÞgHRU�TVU<W5Pu³EP\ß(K5P"¼uP"K/H�TV³�YZHRP\³�Y¯G<S�HEJ�PzPV±<Y�QRHEY¯K5Þ B<= MA *TVU!W5PmY¯Q¨°¡P"º�º4°?³�YZHRHRP"K�S.GLK9W

Y¯H�J�GLQ�õ�P\P"KÈHRP"QRHRP"W.S×UL²�HEY¯¼zYC�\P"W�S�GLK9W�GLK�GLº¯»e�\P"W Y¯K�K5P"GI³�ºZ»´P\®LP\³E»�GLQR²�P"TVH1) ¢A  c ý�,ØN D H�J�GLQ�õ�P\P"K
õ�U�GI³�W�P"WnU�K�¼zGLK/»�W�Yüô�P\³EP"K/H.²9GI³�GLº�ºZP"ºLTVU�¼u²9[5HRP\³½Q�°yY¯HEJn®LP\³E»¨²�U�QEYZHEYZ®LP×³�P"QE[�ºZHEQ�) M b/��� G�,ØS�) ��X ��� G?,ØS) ��X ��� õ0,ØSÐ) B ^ ��� ,ØS×GLK�W ) ��X ��� G?,ØN = U
GL[5Þ�¼uP"K/Huµ�GL¼zY¯º¯Y¯GI³½Y��"GIHEYZU�K´°yY¯HEJÈHEJ5PgTVU<W5PLS×GLQ�°kP"º¯º¡GLQ
Y¯HEQ�²(GI³�GLº¯ºZP"ºk³�[�K/HEY¯¼uP�õ�P"J�G"®<YZUL³ « ¼zGLK/»�PV±<²�P\³�Y¯¼uP"K/HEQ�J�G"®LP0GLº¯QEUïõ�P\P"K TVU�K�W9[�TVHRP"W U�K HEJ5PgºZU<T\GLº
Mq^ D­= T\º¯[�QEHRP\³�Q\N = J5P"QEP¶HRP"QRHEQ�TVP\³EHEGLY¯K9ºZ»´Þ�YZ®LPmY�K�QEYZÞ�J/H�HRUïHEJ5PmY¯K9K5P\³�°kUL³Eò<Y¯K5Þ�Q�ULµ¦HEJ�P�TVU<W5PmGLK9W
¼zP\HEJ5U!W�U�ºZULÞL»LN = J�Y¯QyQRP"TVHEYZU�K0PV±5GL¼zY¯K�P"Qy³EP"Q�[�ºZHEQ¦ULõ�HEGLY�K5P"W0µ1³EU�¼ B5= Mq 8³½[�K�Q¦U�K�HEJ5P�º¯U!T\GLº&MA^ D_=
> P\HRP\³EULÞLP"K5P\U�[9Q b º�[�QRHRP\³"N D HzY�QuGLº¯QRU·Y¯K/HRP\³EP"QRHEY¯K�ÞïHRU�K5ULHRPgHEJ5Pg²�P\³Eµ1UL³�¼zGLK�TVP0T½J�GI³�GLTVHRP\³�Y¯QEHEY¯T\QuULµ
HEJ�P B<= Mq  GI²�²(º¯Y¯T\GIHEYZU�Kï°yJ5P"K
³½[�K�K�Y¯K�Þ¶U�K·G�µ�[�º¯ºZ»gµ�[�K�TVHEY¯U�K�GLºÐJ5P\HRP\³EULÞLP"K5P\U�[9Q�T\º¯[�QEHRP\³n®!Q¨ULHEJ5P\³
J�U�¼uULÞLP"K5P\U�[�QuT\º¯[9QRHRP\³�Q�HEJ�GIHuGI³EPgG"®IGLY¯º¯GIõ(ºZPgGIH�Mq^ D­= N = J5P"QRPg¼uP\HR³�Y¯T\Q�QRP\³�®LP0GLQuG�õ(GLQRP"º¯Y¯K5P�µ1UL³
TVU�¼z²9GI³�Y¯QRU�K�HRUmHEJ5Pnß9K�GLº�Y�¼u²9ºZP"¼uP"K/HEGIHEYZU�K�ULµ4HEJ5P B<= Mq  `Lb º¯[�HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�K�Y¯K/HRP\ÞL³�GIHEYZU�K�N

~�p[o?pMo 98|0�[�b��s:~T£>x�|Ty�{q�@s:u8¤$r+x9�9�f~¨�[��p = U�õ�P"K9T�J�¼zGI³�ò¶HEJ5P�QR»<QRHRP"¼gS�G�U�K�Pq²9³EU!TVP"Q�QRUL³¦²�P\³
QEHEGIÞLP�³�[�K0°kGLQqTVU�¼u²9ºZP\HRP"W.N D Hy°CGLQyTVU�¼u²9º¯P\HRP"W0U�K�W9Yüô�P\³½Y¯K5ÞuQRP\HEQAULµ4TVU�¼z²9[5HRP\³�Qy³EP"QEY¯W5P"K/H¦U�K0HEJ�P
Mq^ D­= > P\HRP\³�ULÞLP"K5P\U�[�Q b º¯[�QRHRP\³uHRU�PV±!²�U�QRP�HEJ5P0PVô�P"TVHEQ¶ULµnJ5P\HRP\³EULÞLP"K�P"YZHh»LN ¤¨K5P0³½[�K TVU�K�QEY¯QEHRP"W
ULµAHEJ5P�µ1GLQRHRP"QEHz¼zGLT�J�Y�K5P"Q�Y¯KÈHEJ�P�T\º�[�QRHRP\³"S�� = P"QRH@�?�¶S×HEJ5PgQRP"TVU�K�W TVU�K9QEY¯QRHRP"W'ULµA¼zP"W�Y¯[�¼xQR²�P\P"W
TVU�¼z²9[5HRP\³�Q\S+� = P"QRH d �½S£GLK�W�HEJ5P�HEJ�YZ³�W�TVU�K�QEY¯QRHRP"W�ULµ?HEJ5P�QEºZU6°¡P"QRH\S	� = P"QRHgý��½N = J5Pm²�³EULÞL³�GL¼|õ�P f
J9G"®LP"W Y¯K'G�®LP\³E»�W5P\HRP\³�¼zY¯K9Y¯QRHEY¯Tz¼¶GLK�K5P\³"N D W5P"K/HEY¯T\GLº¡³�[�K�Q�®IGI³�YZP"W'Y¯K·PV±<P"T\[5HEYZU�K'HEY¯¼uP"Q�õ!»·®LP\³E»
º�YZHRHEºZPLS���ºZP"QEQ?HEJ�GLK·N cLc�i QRP"TVU�K�W�Qyµ3UL³AHEJ5³EU�[5Þ�J5²([5H¦GLK�W�º¯GIHRP"K9TV»4�½S�YZµ&GIHqGLº¯ºÌN = J�P�¼zY¯K�Y¯¼¶GLº�T½J�GLK5ÞLP"Q
P"K9TVU�[�KàHRP\³�P"W�õ�P\HÝ°¡P\P"K
³�[9K�QyGI³EP,³EP"º¯GIHRP"WïHRU�HEJ5P�K5U�K f W5P\HRP\³�¼¶Y¯K�Y¯QRHEY�Tn°kG#»�Y¯K�°yJ�Y¯T½J�TVU�¼z¼,[�K�Y�T\G f
HEY¯U�K�Q¨GI³EPuJ�GLK�W�ºZP"WïY¯KïHEJ5P e   D P"K/®<YZ³EU�K�¼uP"K/H\N = J�P\³EP,Y�QqK�U�¼zP\HEJ5U!WïHRUgP"K�Q�[5³EP,HEJ�GIHn¼uP"QEQEGIÞLP"Q
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= GIõ9ºZP��!N¯ý   DED � iIc�e�> � B5= Mq :ªkP"K�T�J9¼zGI³Eò
 ¡YZ²�P"º¯Y¯K5P B HEGIÞLP  £³EU!TVP"Q�QRUL³�Q ¢?P"TVP"Y¯®LP b U�¼u²9[�HEGIHEYZU�K B P"K�W = ULHEGLº
§ UL²�²(ºZP\³?^4Y¯ºZHRP\³ ý c N c � dLi c N����<ý
� ýIN iLi � d N iIcLc�d
@ GLQR»5�´P"YZÞ�JàH ý d N�� c � � c N c � � ý c N cLc � i d N iIcLc �
> GI³�W
�´P"Y¯Þ�JàH ý c N���� � ýIN��?�:� � c N��q� d�� d N iIcLc �
@ GLQR»�ªk^ ý d N dIc?� ý c N d�� ý c N cLcLc ý d N iIcLc �
> GI³�W0ªC^ ý d N¯ý
�<ý�� c N d�� � i c N c�d � i d N�� ��� �
 ¡[�º¯QRP b U�¼z² ý d N c � i�� c N�� c�d � c N c�i ý�� d N�� ��� �
b ^!Mq¢ ý d N��q��� � c N c � i � c d N�� ��� �
@ QRHEY¯¼zGIHRP"W = J5³EU�[5Þ�J�²9[5H N�� �����
@ QRHEY¯¼zGIHRP"W�X�GIHRP"K�TV» � N ����� �
e P"GLQE[5³�P"W = J5³EU�[�Þ�J5²9[5H N�� dIc�i
e P"GLQE[5³�P"W0X�GIHRP"K�TV» �/N¯ý c � i

= GIõ(ºZP��!N d   D�DED � cLc�e�> � B<= MA �ª¡P"K9T�J�¼zGI³�ò
 ¡YZ²�P"º¯Y¯K5P B HEGIÞLP  £³EU!TVP"Q�QRUL³�Q ¢?P"TVP"Y¯®LP b U�¼u²9[�HEGIHEYZU�K B P"K�W = ULHEGLº
§ UL²�²(ºZP\³?^4Y¯ºZHRP\³ ý N c�i �<ý c N����<ý ýIN������ d d N iLi �:�
@ GLQR»5�´P"YZÞ�JàH ý d N��q��� � c N c � � ý c N cLc ��ý d N iLi �!ý
> GI³�W
�´P"Y¯Þ�JàH ý ýIN����<ý
� ýIN¯ý d �q� c N cLcLc ý d N iIc�i �
@ GLQR»�ªk^ ý d N�� c �!ý c N¯ý
� d c N cLcLc ý d N i � �Ld
> GI³�W0ªC^ ý d N���� c N¯ý d�� � c N cLcLc ý d N i � ���
 ¡[�º¯QRP b U�¼z² ý d N¯ý
����� c N�� c�i c N c � c � d N i � d �
b ^!Mq¢ ý d N i � i � c N c ��� i c d N i � dLd
@ QRHEY¯¼zGIHRP"W = J5³EU�[5Þ�J�²9[5H N��������
@ QRHEY¯¼zGIHRP"W�X�GIHRP"K�TV» ý c N d �!ý��
e P"GLQE[5³�P"W = J5³EU�[�Þ�J5²9[5H N��������
e P"GLQE[5³�P"W0X�GIHRP"K�TV» �5N�� i �
GI³�P�QRP"K/H�Y¯KÈHEJ�PmPV±5GLTVHuQEGL¼uP�¼zGLK�K5P\³"S4HEJ�GIHuTVU�º¯º�Y¯QEYZU�K�Q�GI³EP�TVU�K9QEY¯QRHRP"K/H\S×GLK�W K5P\Hh°kUL³Eò·HR³½GI¹¶TmY�Q
GLº¯°kG#»!QuY¯W�P"KàHEY¯T\GLºØN = J5P�QEºZU6°¡P"QEH�¼¶GLT�J�Y¯K�P"Q�°kP\³EP1� cLc�e�> �0 �P"KàHEY�[�¼ DEDEDìó Q\S4HEJ5P�¼zP"W�Y¯[�¼xQR²�P\P"W
¼¶GLT�J�Y¯K�P"Q�°kP\³EP
� cLc�e�> �0 �P"KàHEY¯[9¼ DED�D½ó Q\S4GLK�W�HEJ5P�µ1GLQRHRP"QEH�¼¶GLT�J�Y¯K�P"Q�°kP\³EP
ýIN�� a¨> �0¼¶GLT�J�Y¯K�P"Q\N
= J5P�QR²�P\P"W�QyULµÐHEJ5P"QRP�¼zGLT�J9Y¯K5P"QqGLºZU�K5P�G�ô�P"TVH¨HEJ5P�HEJ�P�²�P\³Eµ1UL³�¼zGLK�TVP�ULµ×HEJ5P�TVU<W5PLS�õ9[5HAHEJ5P�QEGL¼zP
ÞL³�U#°?HEJ�GLK�W�QET\GLº¯GIõ9Y�º¯YZHh»�HR³EP"K9W�Q¡GI³�PAULõ9QEP\³E®LP"W�N = J5PA²�³EULÞL³�GL¼�³�GLK�GLQkPV±!²�P"TVHRP"W�S5GLK�W�QET\GLºZP"Wm®LP\³E»
°kP"º¯º�°AYZHEJ�GLW�W9YZHEYZU�K�GLº�²�³�U!TVP"QEQEUL³�Q\N = GIõ(ºZPR�!N¯ýIS��!N d S�GLK9WN�!N��zTVU�K/HEGLY¯K�HEJ5P�³�P"QE[�ºZHEQ¦ULµÐHEJ�P"QRP�Y¯K9YZHEY¯GLº
õ�P"K�T½J�¼zGI³Eò<Q\N

~�p[o?pC� 98|0�[�b��s:~�ª+s:uhs:~[~�x�~¯r+x9�9�f~¨�[��p = J5P�W5P"QEYZ³�P"W�U�[5HETVU�¼zPuULµ×HEJ�Y¯QA²�³EU�ÿRP"TVHnY¯QqHRU�²9³EU!TVP"Q�Q
W9GIHEGu¼uUL³EPnPVô�P"TVHEYZ®LP"ºZ»gGLK�W�P\¹¶T\YZP"K/HEºZ»LN D K�HEJ�GIHyº�YZÞ�JàH\S5YZH?¼¶GIòLP"Q?QRP"K�QRPnHRUmTVU�¼u²9ºZP\HRPn²�³�P"º¯Y¯¼zY¯K9GI³E»
HRP"QEHEQgPV±<GL¼¶Y¯K�Y¯K5Þ HEJ5P´T\[5³�³EP"KàHg²(GI³�GLº¯ºZP"º¯YC�"GIHEYZU�K�Q�T�J5P"¼uPLN D H0Y¯Q�W5P"QEY¯³�GIõ9ºZPïHRU8[�K�W�P\³�QRHEGLK�WÆJ5U#°

� fÝd



= GIõ9ºZP��!N��   D ¥ ýIN�� a¨> � B5= Mq 8ªkP"K�T½J�¼zGI³Eò
 ¡YZ²�P"º¯Y¯K5P B HEGIÞLP  £³EU!TVP"Q�QRUL³�Q ¢?P"TVP"Y¯®LP b U�¼u²9[�HEGIHEYZU�K B P"K�W = ULHEGLº
§ UL²�²(ºZP\³?^4Y¯ºZHRP\³ ý N c ý iLd c N d �!ý d ýIN iIc�i � ýIN�� �LdLd
@ GLQR»5�´P"YZÞ�JàH ý ýIN�� i �I� c N c � d�� c N�� � �q� ýIN�� � � i
> GI³�W
�´P"Y¯Þ�JàH ý ýIN����<ý � N��q� c � c N cLcLc ý ýIN�� �Ld �
@ GLQR»�ªk^ ý ýIN�� c�d c N c �<ý d c N cLcLc ý ýIN�� �Ld
> GI³�W0ªC^ ý ýIN��:� c � c N c � � � c N cLcLc ý ýIN�� � ý��
 ¡[�º¯QRP b U�¼z² ý ýIN�� i �:� c N¯ý d �:� c N cLc�iLd ýIN�� �Ic?�
b ^!Mq¢ ý ýIN���� �Li c N c ýLý
� c ýIN�� �Ic �
@ QRHEY¯¼zGIHRP"W = J5³EU�[5Þ�J�²9[5H N iLi � d
@ QRHEY¯¼zGIHRP"W�X�GIHRP"K�TV» ý c N d �!ý��
e P"GLQE[5³�P"W = J5³EU�[�Þ�J5²9[5H N��������
e P"GLQE[5³�P"W0X�GIHRP"K�TV» �5N�� i �
°kP"º¯º�HEJ5P�T\[5³E³EP"K/H¦²�³EU<W�[�TVH¦QET\GLºZP"Qy°yYZHEJgGLW�W9YZHEYZU�K�GLº�²�³EU<TVP"QEQRUL³½Q\S�GLQ?°kP"º¯º�GLQyJ�U#°*YZH¦²�P\³Eµ1UL³�¼zQ¦GLK9W
õ�P"J�G#®LP"Q4U�K,HEJ5Pkº¯U!T\GLº<Mq^ D_= > P\HRP\³�ULÞLP"K5P\U�[�Q b º�[�QRHRP\³"N § [�³�Y¯K5ÞAHEJ5P¡²9³EP"º¯Y¯¼zY�K�GI³E»q³�[�K�Q\S�²�³EU<TVP"QEQRUL³½Q
GI³�P0TVU�KàHEY¯K![�GLº¯º¯»ÈGLW�W5P"W HRU´HEJ5Pg³½[�K [�KàHEY�º¡U�K�PgULµyHh°kU·HEJ�Y�K5Þ�Q,U!T\T\[5³½Q�� = J5P�²�³EU<TVP"QEQRUL³u²�U!U�ºkY�Q
PV±5J�GL[�QEHRP"W�S5UL³yHEJ5P�GLW9W�YZHEYZU�K�ULµ4Gu²�³EU<TVP"QEQRUL³y³EP"QE[�ºZHEQ¦Y�KgW5P\ÞL³�GLW5P"W�²�P\³�µ3UL³�¼¶GLK�TVPLN

¤¨K5Pg¼,[�QRHzGLº¯QRU´TVU�K�Q�Y¯W5P\³�HEJ5P0GI³�T½J�YZHRP"TVHE[5³EPgULµ¨G
²9YZ²�P"º¯Y�K5P¶Y¯K'ÞLP"K5P\³�GLºC°AJ5P"K ²�P\³Eµ3UL³½¼zY¯K5Þ
³½[�K�Q�Y¯K'²9GI³�GLº¯º¯P"ºÌN § [5PgHRU´HEJ5P0K�GIHE[5³�P�ULµqG
²9YZ²�P"º¯Y¯K�PLS&P\®LP\³E» QRHEGIÞLP�Y�K�HEJ�Pg²9YZ²�P"º¯Y¯K5Pm¼�[�QEH,³½[�K
GLQnQ�ºZU#°�GLQ¨HEJ5PuQEºZU6°¡P"QEH¨QEHEGIÞLPLN = J5P\³�P\µ3UL³EPLS�HRU0Y¯K9TV³EP"GLQRP,HEJ5P�P\¹¶T\YZP"K�TV»�ULµ£G�²9YZ²�P"º¯Y¯K5PLS(U�K5Pu¼�[9QRH
Y�QRU�º¯GIHRP�HEJ5P�QEºZU#°kP"QRHqQRHEGIÞLPLS�GLK9WgHEJ5P"K0UL²9HEY¯¼zY��\P�YZH\N D HyY¯Q?GLº¯QEU¶Y¯K/HRP\³EP"QRHEY¯K5ÞuHRU�K5ULHRP�HEJ9GIHyU�K5P�¼¶G"»
K�ULH¡³EP"GLº�Y��\PAº¯Y�K5P"GI³£QR²�P\P"W�[5²�SàP\®LP"K�YZµ�º¯Y¯K5P"GI³kQR²�P\P"W�[5²m°kGLQkGLT�J�Y¯P\®LP"WgY¯KzHEJ5PqQRHEGIÞLP¨ULµ�Y¯K/HRP\³EP"QRH\N×^5UL³
PV±5GL¼u²9º¯PLS4GLQ�QE[�¼uP�HEJ5Pmº¯U�K5ÞLP"QRH�QRHEGIÞLPgY¯KÈGïQR»<QRHRP"¼|HEGIòLP"Q�HEY¯¼uP5É'HRU
TVU�¼u²9º¯P\HRPLN = J�PmGLW�W�Y¯HEYZU�K
ULµ×Gm²�³EU<TVP"QEQRUL³AHRUmHEJ9GIHqQRHEGIÞLP,³EP"QE[9ºZHEQyY¯K�Gz³�[9KàHEY¯¼zP�ULµ�� Ý N > U#°kP\®LP\³"S�HEJ5P,K�PV±!HqºZU�K5ÞLP"QRHqQRHEGIÞLPuY¯K
HEJ�Pz²9YZ²�P"º¯Y¯K�PLS��1õ�P\µ1UL³EPzUL²9HEY¯¼zY��"GIHEYZU�KT�½S�HRU!ULò à�� É�N�Myµ1HRP\³,GLº�ºÐUL²�HEY¯¼zYC�"GIHEYZU�K·GI³EP¶TVU�¼z²9ºZP\HRPLS4P\®LP\³E»
QEHEGIÞLP�Y¯K�HEJ5Pn²(YZ²�P"º¯Y¯K5PqQRHEY¯º¯º�¼,[�QRH¦³�[�KgGIH à�� É�N = J�P\³EP\µ3UL³�PLS5³EP"QE[�ºZHEQCµ1³EU�¼ Gz²9YZ²�P"º¯Y¯K5PAUL²�HEY¯¼zYC�"GIHEYZU�K
¼¶G"»�Y¯K9TV³EP"GLQRP�Y�K�¬RQR²9[�³EHEQ\N ® = J5P�GLW�W9YZHEYZU�K0ULµÐHEJ�P�ß�³½QRH?HEJ5³EP\P,²�³EU<TVP"QEQRUL³½QA¼zG#»0õ�³�Y�K5Þz®LP\³E»�º�YZHRHEºZP
Y�¼u²�³EU6®LP"¼uP"KàH\N > U#°kP\®LP\³"SÐ°yYZHEJ·HEJ5PmGLW�W9YZHEYZU�K´ULµ¦G0µ1U�[5³EHEJ�GLW�W�YZHEY¯U�K�GLº4²�³EU<TVP"QEQRUL³"S�HEJ5P¶QE²�P\P"W9[5²
²9³EU#®<Y¯W5P"W�õ!»�GLº�º�GLW�W�YZHEYZU�K9GLº�²�³EU<TVP"QEQRUL³�Q?¼¶G"»�õ�PqULõ(QRP\³E®LP"W_) O >	� �:,ØN

= J5PÈY�K�YZHEY¯GLº¨PV±<²�P\³�Y¯¼uP"K/H\S°� = P"QEHN�e�½S,TVU�K�QEY¯QRHRP"W*ULµzGLW�W�Y¯K�Þ:G:²�³EU<TVP"QEQRUL³�HRU�HEJ�P�QEºZU6°¡P"QEH
²(YZ²�P"º¯Y¯K5PzQRHEGIÞLPLSkPV±<P"T\[5HEY¯K5Þ
HEJ5PgTVU<W5PLS×ULõ9QRP\³�®!Y¯K�ÞïG
K5P\° õ�ULHRHEºZP"K5P"T�ò(SkGLK�W'³EP\²�P"GIHEY¯K5Þ5NÈ^5UL³uHEJ�P
¼zU�QRHC²9GI³EH\S5HEJ�Y¯QkPV±<²�P\³�Y¯¼uP"K/H¡»<YZP"º¯W�P"W¶PV±5GLTVHEºZ»�°yJ�GIHC°kGLQ?PV±!²�P"TVHRP"W�N£MqQC²�³EU<TVP"QEQRUL³½Q¡°kP\³EP�GLW�W�P"W�S
HEJ�P�TVU�¼u²9[5HEGIHEYZU�K�TVU�QRH¦µ3UL³yHEJ�GIH?QRHEGIÞLP�W�P"TV³EP"GLQRP�º¯Y¯K�P"GI³�ºZ»LN = J5P\³EP¨°CGLQ?GLº¯QRUu®LP\³�»�º¯Y¯HRHEºZPnT�J�GLK5ÞLP�Y¯K
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HEJ�PATVU�¼z¼,[�K�Y¯T\GIHEY¯U�K�Q£TVU�QRH\N D H¡Y�Q£TVP\³EHEGLY¯K9ºZ»�³EP\µ3³�P"QEJ�Y¯K5ÞnHRU,QRP\PyHEJ�PAGI²�²9º�Y¯T\GIHEYZU�KuPV±<P"T\[5HRP¨GLK�W¶QET\GLº¯P
QEU0°¡P"º�ºÌN D H�Y¯Q�GLº¯QRU�Y¯K/HRP\³EP"QRHEY�K5Þ0HRU�K�ULHRP¶HEJ�GIH�HEJ�P\³EPmGI²�²�P"GI³�Q�HRU�õ�P¶K5U�W�P"TV³EP"GLQRPmY�K·QET\GLº¯GIõ9Y�º¯YZHh»
GLQ?HEJ5P�K/[9¼�õ�P\³¦ULµ�²�³EU<TVP"QEQRUL³�Q¦Y¯K9TV³EP"GLQRPLN b º¯P"GI³�ºZ»LS5G�²�U�Y¯KàHCUL³yG*¬_ò!K5P\P
®¶Y¯K�²�P\³�µ3UL³�¼¶GLK�TVP�¼zG"»�õ�P
ULõ(QRP\³E®LP"WzYZµ9P"K5U�[5Þ�Ju²�³�U!TVP"QEQEUL³�QÐGI³EP?GLW�W5P"W.N > U#°kP\®LP\³"S<Y¯K,HEJ5P?º¯Y¯¼zY¯HRP"W�P"K/®<YZ³EU�K�¼uP"K/H4ULµ(HEJ�P?MA^ D_=
T\º�[�QRHRP\³"S�YZHAGI²�²�P"GI³�QAHEJ�GIHqHEJ5P\³EP�Y¯QyGLº�¼uU�QRHyP"á![�GLº&õ�P"K5P\ß�HAGLW9W5P"W�µ1UL³qP"GLT�J
GLW�W�YZHEY¯U�K�GLº.²�³�U!TVP"QEQEUL³"N
¢A[�K�Qn°kP\³EP¶TVU�¼z²9ºZP\HRP"W·°AYZHEJ´²�³EU<TVP"QEQRUL³,TVU�[�K/H�³�GLK5Þ�Y�K5Þgµ3³�U�¼sQRP\®LP"KÈHRU�QEYü±<HRP\P"K�N D µCHEJ5P\³�Pz°¡P\³�P
¼zUL³EP�²�³EU<TVP"QEQRUL³�Q¨G"®IGLY¯º¯GIõ(ºZPLS�YZHA°kU�[�º¯W�õ�P,Y�KàHRP\³EP"QEHEY¯K5Þ�HRU�GLW9W�HEJ�P"¼�GLK�WïULõ9QRP\³E®LPuQET\GLº¯GIõ(Y¯º¯YZHÝ»0GIH
J9YZÞ�J5P\³¦²�³EU<TVP"QEQRUL³ATVU�[�KàHEQ"N

= J5P�µ3U�º¯º¯U#°yY¯K�ÞuÞL³�GI²9J�QyPV±!²9º�Y¯T\YZHEºZ»�QEJ5U6°©HEJ5P�³EP"º¯GIHEYZU�K9QEJ�YZ²gõ�P\Hh°kP\P"K
GLW�W�YZHEY¯U�K�GLº�²�³EU<TVP"QEQRUL³½Q
GLK9W�HEJ�³EU�[5Þ�J5²9[�H ` º¯GIHRP"K�TV»LN D K,ÞLP"K5P\³½GLºÌS�U�K5P¦°kU�[�º¯W�PV±!²�P"TVHÐHRU�QRP\P?º�GIHRP"K�TV»�ºZU6°¡P\³�P"Wuõ/»,QEJ5UL³EHRP"K9Y¯K5Þ
HEJ�P�W�[�³�GIHEYZU�K·ULµyHEJ5P�º¯U�K5ÞLP"QRH,²9YZ²�P"º¯Y¯K5PuQRHEGIÞLP�°yY¯HEJ·HEJ5P�GLW�W�YZHEY¯U�K·ULµ?²�³�U!TVP"QEQEUL³�Q\N D K�W5P\P"W.S�HEJ9GIH
Y�Q?PV±5GLTVHEºZ»g°yJ�GIHA°kGLQAULõ9QRP\³E®LP"W.N = J5P�U6®LP\³�GLº¯º�º¯GIHRP"K�TV»0Y¯QyHEJ5P�º¯P"K5ÞLHEJ�ULµÐHEJ�P�²9YZ²�P"º¯Y�K5Pq¼,[�ºZHEY¯²9º¯YZP"W
õ!»�HEJ�PzºZU�K5ÞLP"QRHnQRHEGIÞLPLN = J�P,HEJ�³EU�[5Þ�J5²9[�HqY¯Q¨GLº¯QEUgõ�P�P"K�J9GLK�TVP"W
õ/»�HEJ5PzGLW�W�Y¯HEYZU�K�ULµk²�³EU<TVP"QEQRUL³½Q\N
ªk»
GLW�W�Y¯K�Þ�²9³EU!TVP"Q�QRUL³�Q¨HRU0HEJ5Pzº¯U�K5ÞLP"QRH�QRHEGIÞLPLS�HEJ5³EU�[5Þ�J�²9[5HnY¯QnY¯K�TV³�P"GLQRP"W�S.õ�P"T\GL[�QRPuHEJ�Pu²9YZ²�P"º¯Y¯K5P
²9³EU!W9[�TVP"Q�U�K5P£³�P"QE[�ºZH�²�P\³.²9YZ²�P"º¯Y�K5P&TV»<T\ºZPLN D µ<HEJ5P£TV»<T\ºZP£Y�Q.QEJ5UL³EHRP"K�P"W�S#HEJ5P\³�P£GI³EP¡¼zUL³EP£TV»<T\ºZP"Q�W�[�³�Y¯K5Þ
GLK/»'Þ�YZ®LP"K HEY¯¼uPLS£GLK9W HEJ/[�Q�HEJ�P�HEJ�³EU�[5Þ�J5²9[�H,Y¯K9TV³EP"GLQRP"Q\N B<= Mq vY¯Q�K5ULHEJ9Y¯K5Þ´¼uUL³EP�HEJ�GLK º¯Y�K5P"GI³
GLº¯ÞLP\õ�³�G�GLK�W´QRHEGIHEY¯QEHEY¯T\Q\N D H�J�GLQ¨õ�P\P"K´QEJ5U6°yK
¼zGLK/»�HEY¯¼zP"Q¨HEJ�GIHn¼uU�QRH�º¯Y¯K�P"GI³¨GLº¯ÞLP\õ�³�G�²�³EULõ9º¯P"¼zQ
Q�T\GLºZPzK�Y¯TVP"ºZ»�°yYZHEJ´GLW�W9YZHEYZU�K�GLº�²�³EU<TVP"QEQRUL³½Q\N b ºZP"GI³�ºZ»LS�HEJ�PzUL²�P\³�GIHEYZU�K�QnY¯K/®LU�ºZ®LP"W·Y�K B<= Mq  GI³EPmK5U
W9Yüô�P\³�P"KàH\N = J5P B<= Mq  GI²�²9º�Y¯T\GIHEYZU�K:²�P\³Eµ1UL³�¼uP"W8PV±!HR³�P"¼uP"ºZ»:°kP"º¯ºÌSyQ�T\GLºZP"W8°kP"º¯ºÌSAGLK�W8²9³EU!W9[�TVP"W
GLT\T\[�³�GIHRP�QRHEGIõ(ºZPn³EP"QE[�º¯HEQ¦TVU�K�QEY¯QRHRP"K/HEºZ»LN = J�Y¯QCY¯Q?QEJ�U#°yK0Y�Kg^�Y¯Þ�[5³EP��!N¯ý�GLK�WN�!N d N

]y²�U�KnPV±5GL¼zY¯K9GIHEYZU�K�S�U�K5P£¼zG#»nõ�PÐHRP"¼z²�HRP"W�HRUqGLQEQE[�¼zPÐHEJ�GIH�HEJ5P¡GLºZÞLUL³�YZHEJ�¼©Y¯Q.K5ULH&QET\GLº¯Y¯K5Þ?GLQ
°kP"º¯º<°yY¯HEJ�HEJ�P?º¯GLQRHÐµ1P\° ²�³EU<TVP"QEQRUL³�Q\NÐ]A²�U�K,T\º¯U�QRP\³×PV±5GL¼zY¯K�GIHEYZU�K.SàJ5U#°kP\®LP\³"S!YZHÐGI²�²�P"GI³�Q4HEJ�GIH×HEJ�Y�Q�Y�Q
K�ULH£HEJ5PyT\GLQEPLN£ ×³EP\®<YZU�[�Q�ºZ»LSLHEJ5PATVU�K9TVP\²�H£ULµ.QR²�P\P"W�[�²zY¯K¶Gn²(YZ²�P"º¯Y¯K5Pk°kGLQkGLW�W5³�P"QEQRP"W�N = J5PyQE²�P\P"W9[5²
Y�Qu®LP\³E»:T\ºZU�QRP"º¯»�³EP"º�GIHRP"W:HRUÈHEJ�P�TVU�QRH�ULµqHEJ�P�ºZU�K5ÞLP"QRH¶²9YZ²�P"º¯Y¯K5P�QRHEGIÞLPLNl��J5P"K HEJ5P�HEJ5³EU�[5Þ�J�²9[5H
Y�Q�ÞL³�GI²(J5P"WÈGLºZU�K�Þ�QEY¯W5PmHEJ5P�TVU�QEH�ULµ?HEJ�P�ºZU�K�ÞLP"QRH,QEHEGIÞLP�Y�K·HEJ5P�²9YZ²�P"º¯Y¯K�PLS"��^4YZÞ�[5³EP"Q=�!N¯ýIS��!N d S��!N i S
GLK9W �!N��?�½S¡U�K5P�K�ULHEY¯TVP"Q,HEJ�GIH�HEJ�PmHEJ5³�U�[5Þ�J5²9[5H,GLK�W�HEJ5P�TVU�QEH,ULµyHEJ5P�º¯U�K5ÞLP"QRH�QRHEGIÞLPgY¯Q�GLº�¼uU�QRH�G
²�P\³Eµ1P"TVH?Y¯K/®LP\³�QRPn³EP"º�GIHEYZU�K�N

= J�Y¯Q¡°CGLQkGLº�QRUuT\ºZP"GI³�ºZ»uHEJ5PnT\GLQRP¨U�K�HEJ5P¨QEºZU6°¡P\³?¼¶GLT�J�Y¯K�P"Q\N = J5Pqß�³�QRHCGLW�W�YZHEY¯U�K�GLº�²�³�U!TVP"QEQEUL³
GLW9W5P"W´³EP"QE[9ºZHRP"W·Y¯K·G�®LP\³E»´º¯GI³EÞLPzHEJ�³EU�[5Þ�J5²9[�H�Y¯K�TV³EP"GLQRPLN = J5PmQRP"TVU�K�W·²9³EU!TVP"Q�QRUL³�W�Y¯WÈK5ULH\N = J5P
GLº¯ÞLUL³�YZHEJ�¼ Y�QzT\ºZP"GI³�ºZ» K5ULH¶PV±!²�P\³�YZP"K9T\Y¯K5Þ´QET\GLº¯Y¯K�Þ·²�³EULõ9º¯P"¼zQ\S£õ([5Hu³�GIHEJ5P\³�T\GLK8U�K�º¯»'GLW5®IGLK�TVP�HRU

� f �



^4YZÞ�[5³EP��!N¯ý = J5³EU�[5Þ�J5²([5H>��^9GLQRHRP\³ e GLT�J9Y¯K5P"Q8�
HEJ�Pu³�GIHRP¶ULµkHEJ5P¶K5PV±<H�QEºZU6°¡P"QEH�²9YZ²�P"º¯Y¯K�P�QRHEGIÞLPLN�O�[�QRH�GLQ�°yYZHEJ
HEJ5³�U�[5Þ�J5²9[5H\S�HEJ�P¶º¯GIHRP"K�TV»
³EP"QE[9ºZHEQ
ULµqHEJ5P B5= Mq �PV±<²�P\³½Y¯¼uP"K/HzGI³EPgPV±<GLTVHEº¯»'°AJ�GIHu°kGLQ¶PV±!²�P"TVHRP"W�N e UL³EP�²�³EU<TVP"QEQRUL³�Q�°kP\³EP�GLW�W�P"W�S
J�P"K�TVPgW5P"TV³EP"GLQEY¯K�Þ�HEJ5P�TV»<T\ºZP�HEY¯¼uP�ULµyHEJ5P�²9YZ²�P"º¯Y�K5PLS&º¯GIHRP"K9TV»È°CGLQ�³�P"W�[�TVP"W�N·MAÞ�GLY¯K�SÐU�K5PgK5ULHRP"Q
HEJ9GIH?GLQ?G�°yJ5U�ºZPLS<HEJ5P�GLº¯ÞLUL³�YZHEJ�¼ QRP\P"¼¶QCHRU¶QET\GLºZP�º¯Y�K5P"GI³�ºZ»LS<J5U#°kP\®LP\³"S�HEJ9GIH?QET\GLº¯Y¯K5ÞuY¯Q¦T\º¯U�QRP"ºZ»¶HEY¯P"W
HRU�³EP"W�[�TVHEY¯U�K ULµnHEJ5P�º¯U�K5ÞLP"QRHz²9Y¯²�P"º�Y¯K5P�QRHEGIÞLPLN*X�GIHRP"K9TV»:Y¯QzW�YZ³�P"TVHEºZ»�³�P"º¯GIHRP"W8HRU�HEJ5P�ºZP"K�ÞLHEJ:ULµ
HEJ�P�ºZU�K5ÞLP"QRHAQRHEGIÞLPLS�GLQy°¡P"º�º.GLQ?ULHEJ5P\³Aµ1GLTVHRUL³½QAQE[9T�J0GLQqT�J�GLK�Þ�Y¯K5ÞzTVU�¼z¼,[�K�Y¯T\GIHEY¯U�K0U#®LP\³½J5P"GLW�°AYZHEJ
GLW9W�YZHEYZU�K�GLº/²�³EU<TVP"QEQRUL³½Q\N = J�Y¯Q�Y¯QÐQEJ5U6°yK�µ1UL³Ðõ�ULHEJ�HEJ�P¦µ1GLQRH×GLK9WuQEºZU#° ²9³EU!TVP"Q�QRUL³Ð³�[�K�Q4Y¯K�^4YZÞ�[5³�P/�!N��
GLK9W¸�!N��5N

D KmHEJ�Y¯QkQRP"TVHEYZU�K.S/U�K5P¨¼,[�QRHCGLº¯QRU�K�ULH¡U6®LP\³�ºZU!ULòmTVP\³EHEGLY¯Kmµ�GLTVHRUL³�Q¦[�K�Y¯á![5P¦HRU�U�[5³CT\º¯[�QRHRP\³#N = J5P
Mq^ D­= T\º¯[�QRHRP\³,Y¯Qn®LP\³E»´J5P\HRP\³�ULÞLP"K5P\U�[�Q\N = J9Y¯Qn¼zGIòLP"Q,²�³EU<TVP"QEQRUL³�GLº�ºZU!T\GIHEY¯U�K·PV±<HR³EP"¼uP"ºZ»
³EP"ºZP\®IGLK/H
Y�K�HEJ9Y¯QgGI²�²9º¯Y�T\GIHEYZU�K�S$�1²(ºZP"GLQRP´³EP\µ1P\³0HRU:MA²�²�P"K�W�Yü± § µ1UL³gÞLP"K5P\HEY¯T·GLº¯ÞLUL³�YZHEJ�¼ûUL²�HEY�¼zY��"GIHEYZU�KÆULµ
²9³EU!TVP"Q�QRUL³¡GLº¯º¯U!T\GIHEYZU�KT�½N×^5UL³¡PV±5GL¼u²9º¯PLS!QE[�²�²�U�QRP¦HEJ�GIHkHEJ5P\³EPAGI³�Pyß�®LP,ýIN�� a¨> �n¼zGLT½J�Y¯K5P"Q¡T\[5³E³EP"K/HEºZ»
²9³EU!TVP"Q�QEY¯K5ÞgHEJ5P�J�GI³�W´°kP"YZÞ�J/H,TVU�¼z²9[5HEGIHEYZU�K�S�õ9[5H�YZH�Y¯Q�QEHEY¯º¯ºÐHEJ5PmQEºZU#°kP"QRH�QRHEGIÞLP�Y¯K´HEJ5Pm²9YZ²�P"º¯Y¯K5PLN
= J5P\³EP\µ1UL³EPLS(GLK5ULHEJ�P\³A²�³�U!TVP"QEQEUL³�QyY¯QyGLW�W5P"W�S(õ9[5HyYZHAY¯Q?U�K�º¯»�G°� iIc�e�> �u¼zGLT�J�Y�K5PLN¦ª¡P"T\GL[9QRP�ULµÐHEJ�P
µ�GLTVH,HEJ�GIHuGLº¯º£¼zGLT½J�Y¯K5P"Q�W�Y�QRHR³�YZõ9[�HRPu°¡UL³Eò�Y¯K�QEY¯W�PuULµyG�QEHEGIÞLP�P"á![�GLº¯º¯»LS4GLQ,°kP"º¯º£GLQ,HEJ5P�µ�GLTVH,HEJ9GIH

� fÝi

Throughput vs Processors 

■: 

1 ■ 

•5* 0.8 - a 
a, 0.6- 
£ 
f=  0.4 - 

0.2 

0 - 
: 5 10 

Processors 

'5 :: 

Throughput 

Longest Stage 



^4YZÞ�[�³EP��!N d = J5³�U�[5Þ�J5²9[5H7� B ºZU6°¡P\³ e GLT½J�Y¯K5P"Q9�

^4YZÞ�[5³EP��!N�� X�GIHRP"K�TV»2��^�GLQRHRP\³ e GLT�J�Y�K5P"Q8�
� f �
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^4YZÞ�[5³EP��!N�� X&GIHRP"K�TV»2� B ºZU6°¡P\³ e GLT�J9Y¯K5P"Q8�
HEJ�P\»'¼,[�QRH¶GLº�º¦TVU�¼u²9ºZP\HRP0HRULÞLP\HEJ�P\³�GLK�W ²(GLQEQuHEJ5P�Y�K5µ3UL³½¼zGIHEYZU�K HRU·HEJ5P0K�PV±!H¶QEHEGIÞLPLSCGLº�º¦ULµAHEJ�P
²9³EU!TVP"Q�QRUL³�QyY�K0HEJ�GIHqQRHEGIÞLPu¼zG"»0K5U6°©U�K9ºZ»�³�[�K0GIHqHEJ5P�QE²�P\P"W�ULµÐHEJ5P�� iIc�e�> ��¼¶GLT�J�Y¯K�PLN b ºZP"GI³�ºZ»
Y�K�HEJ�Y�QAQETVP"K9GI³�YZU�YZHqY�QA²�U�QEQ�YZõ9ºZPnHRUgGLW�W
G�¼zGLT�J9Y¯K5P,HRU�G�QRHEGIÞLPuGLK�Wï³EP"W9[�TVP�HEJ�P,²�P\³Eµ1UL³�¼zGLK9TVP�ULµ
HEJ9GIHyQRHEGIÞLP�TVU�¼z²9ºZP\HRP"ºZ»�W�Y¯Q1ÿRU�Y¯K/HCULµ�GLK/»gQET\GLº¯Y¯K5Þ�²�³�ULõ9ºZP"¼zQ\N

~?pC� ©Av&�	ªmr�x9�8�f~��[�R}:|¸ª+}:~¨�:²"x�~[~ ; ~¨�&�9�Bx�u
Myµ1HRP\³�HEJ�P"QRPzY¯K�YZHEY�GLº&õ�P"K�T½J�¼zGI³Eò<Q\S.YZH�¼¶G"»
õ�Pz[�QRP\µ�[�º�HRU�[�K�W5P\³½QRHEGLK�W B<= MA *²�P\³�µ3UL³�¼¶GLK�TVP

GLK9W�T\GI²9GIõ9Y�º¯YZHEYZP"QCU�KïG¶K5P\°kP\³¨J5U�¼uULÞLP"K5P\U�[�QqT\º¯[�QEHRP\³"N = J�Y¯Q?T\º�[�QRHRP\³ATVU�K9QEY¯QRHEQyULµCý
�mY¯W5P"K/HEY¯T\GLº×ýIN d
an> �nMCHEJ�GLºZU�K�²�³�U!TVP"QEQEUL³�Q\N = J5P\»zGI³EPnTVU�K�K�P"TVHRP"Wm°AYZHEJmG�ý cLc�e õ�²9Q @ HEJ�P\³�K5P\H£õ(GLTEò!õ�U�K�PLN×MyÞ�GLY¯K.S
HEJ�PyQEGL¼uPyQEP\³�YZP"Q4ULµ�HRP"QRHEQ×°kP\³EPyTVU�K9W�[�TVHRP"W�NÐ ×³�U!TVP"QEQEUL³�Q£GI³EPATVU�KàHEY¯K![�GLº¯º¯»�õ�P?GLW�W5P"WuHRU�HEJ5PyQEºZU6°¡P"QEH
²(YZ²�P"º¯Y¯K5P?QRHEGIÞLP�[�KàHEY�º9HEJ5P¨²�³�U!TVP"QEQEUL³¦²�U!U�º�Y¯QkPV±<J�GL[9QRHRP"W�S5UL³¦HEJ5P\³EPnY¯QCG�W5P"TV³EP"GLQEP�Y¯K�²�P\³�µ3UL³�¼¶GLK�TVPLS� = P"QRH i �½N = J5P"QRPg³�[9K�QuGI³EP�QEY¯Þ�K�YZß9T\GLK/HEºZ»ÈºZP"Q�QzTVU�¼u²9ºZPV±�S£õ�P"T\GL[�QEP0ULµAHEJ�P�J5U�¼uULÞLP"K5P"Y¯Hh» ULµAHEJ�P
T\º�[�QRHRP\³"Nk¤nK5P�K5P\P"W0K�ULHyGLT\TVU�[�K/Hyµ1UL³AW�Yüô�P\³EP"K/H?QR²�P\P"W�Q¦ULµ4²�³EU<TVP"QEQRUL³½Q\S9GLK�W0J�U#°*HEJ�P\»�¼¶G"»�PVô�P"TVH
HEJ�P¶²9YZ²�P"º¯Y�K5PLN¶ªkP"T\GL[�QRP�ULµ¦HEJ�Y¯Q�µ1GLTVH\SÐHEJ5Pm³EP"QE[�º¯HEQ�GI³EPm¼,[�T½J�¼uUL³�P¶²�³EP"W9Y¯TVHEGIõ9ºZP¶GLK9WÈGLº¯QRUïQEJ5U6°
ÞL³�P"GIH�QET\GLº�GIõ9Y¯º¯YZHÝ»LN = J�P¡GLTVHE[�GLº<W5P"TVU�¼u²�U�QEY¯HEYZU�K�ULµ�HEJ�P"QRP£²9GI³½GLº¯ºZP"º�³½[�K�Q�GI³�PkTVU�K/HEGLY¯K5P"W,Y¯K�HEGIõ(ºZP"QA�!N��
f �!N¯ý
�!N
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= GIõ(ºZP��!N�� D K�TV³EP"¼uP"K/HEGLº.¢y[9K2� B P\®LP"K� £³EU!TVP"Q�QRUL³�Q8�
 ¡YZ²�P"º¯Y¯K5P B HEGIÞLP  £³EU!TVP"Q�QRUL³�Q ¢?P"TVP"Y¯®LP b U�¼u²9[�HEGIHEYZU�K B P"K�W = ULHEGLº
§ UL²�²(ºZP\³¦ß9ºZHRP\³ ý c N c�d ��� c N��<ý ��� ýIN�� � � c ýIN���� d �
P"GLQE»�°kP"YZÞ�J/H ý ýIN��<ý
��� c N c�d ��� c N cLc � c ýIN���� d �
J9GI³�W�°¡P"Y¯Þ�JàH ý ýIN i ý�� � c N�� d �q� c N cLcLc ý ýIN���� d �
P"GLQE»�ªC^ ý ýIN��:� i�� c N c�i � i c N cLcLc ý ýIN���� d �
J9GI³�WgªC^ ý ýIN��:� d ý c N c � c ý c N cLcLc ý ýIN���� d �
²([�º¯QRPnTVU�¼u²�³ ý ýIN�� dIc � c N¯ý c?�Li c N c ý d � ýIN���� dLd
b ^!Mq¢ ý ýIN�� d�� � c N c ý d � c N cLcLcLc ýIN���� d ý
@ QRHEY¯¼zGIHRP"W = J5³EU�[5Þ�J�²9[5H c N i � d �
@ QRHEY¯¼zGIHRP"W�X�GIHRP"K�TV» �/N���� � �
e P"GLQE[5³�P"W = J5³EU�[�Þ�J5²9[5H c N i � d �
e P"GLQE[5³�P"W0X�GIHRP"K�TV» �!N dLiLiIc

= GIõ9ºZP��!N i D K�TV³EP"¼uP"K/HEGLº.¢A[�K2� @ YZÞ�J/Hy £³EU!TVP"Q�QRUL³�Q8�
 ¡YZ²�P"º¯Y¯K5P B HEGIÞLP  £³EU!TVP"Q�QRUL³�Q ¢?P"TVP"Y¯®LP b U�¼u²9[�HEGIHEYZU�K B P"K�W = ULHEGLº
§ UL²�²(ºZP\³¦ß9ºZHRP\³ ý c N c�d � � c N��<ý �Ld ýIN�� � � c ýIN���� i ý
P"GLQE»�°kP"YZÞ�J/H ý ýIN��<ý i � c N c�d ��� c N cLc � c ýIN���� i ý
J9GI³�W�°¡P"Y¯Þ�JàH d ýIN���� dLi c N¯ý
� d � c N cLcLc ý ýIN���� iIc
P"GLQE»�ªC^ ý ýIN��:����� c N c�i ��� c N cLcLc ý ýIN������ �
J9GI³�WgªC^ ý ýIN��:��� i c N c � c ý c N cLcLc ý ýIN������e�
²([�º¯QRPnTVU�¼u²�³ ý ýIN�� dLd � c N¯ý c?� � c N c ý dLi ýIN������ i
b ^!Mq¢ ý ýIN����<ý
� c N c ý d � c N cLcLcLc ýIN��������
@ QRHEY¯¼zGIHRP"W = J5³EU�[5Þ�J�²9[5H c N i � dIc
@ QRHEY¯¼zGIHRP"W�X�GIHRP"K�TV» �/N��?�:� �
e P"GLQE[5³�P"W = J5³EU�[�Þ�J5²9[5H c N i ��ý
�
e P"GLQE[5³�P"W0X�GIHRP"K�TV» d N � �����

= GIõ9ºZP��!N�� D K�TV³EP"¼uP"K/HEGLº�¢A[�K2��FqY¯K5P� ×³�U!TVP"QEQEUL³�Q8�
 ¡YZ²�P"º¯Y¯K5P B HEGIÞLP  £³EU!TVP"Q�QRUL³�Q ¢?P"TVP"Y¯®LP b U�¼u²9[�HEGIHEYZU�K B P"K�W = ULHEGLº
§ UL²�²(ºZP\³¦ß9ºZHRP\³ d c N c ý�� i c N¯ý
�<ý�� c N��<ý
� i c N � � � �
P"GLQE»�°kP"YZÞ�J/H ý c N � �q��� c N c�d ��� c N cLc �<ý c N � �:� c
J9GI³�W�°¡P"Y¯Þ�JàH d c N��<ýLý
� c N¯ý
� d � c N cLc ý � c N � �:� c
P"GLQE»�ªC^ ý c N � ����� c N c�i �?� c N cLcLc ý c N ��� ���
J9GI³�WgªC^ ý c N��<ý
� i c N c � cLc c N¯ý c � d ýIN cLc�d �
²([�º¯QRPnTVU�¼u²�³ ý c N�� i � � c N¯ý c?�Ld c N c�d � c c N � � �Ic
b ^!Mq¢ ý c N � � c � c N c ý d � c N cLcLcLc c N � �:�<ý
@ QRHEY¯¼zGIHRP"W = J5³EU�[5Þ�J�²9[5H c N ��� �:�
@ QRHEY¯¼zGIHRP"W�X�GIHRP"K�TV» �!N �Li � d
e P"GLQE[5³�P"W = J5³EU�[�Þ�J5²9[5H ýIN c �����
e P"GLQE[5³�P"W0X�GIHRP"K�TV» d N�� d �?�

� f �



= GIõ9º¯P��!N�� D K9TV³EP"¼uP"K/HEGLº.¢y[�K_� = P"K0 £³EU<TVP"QEQRUL³�Q8�
 ¡YZ²�P"º¯Y¯K5P B HEGIÞLP  £³EU!TVP"Q�QRUL³�Q ¢?P"TVP"Y¯®LP b U�¼u²9[�HEGIHEYZU�K B P"K�W = ULHEGLº
§ UL²�²(ºZP\³¦ß9ºZHRP\³ d c N c ý��q� c N¯ý
�<ý i c N���� c � ýIN cLc �?�
P"GLQE»�°kP"YZÞ�J/H ý c N � �I�q� c N c�d ��� c N cLc �<ý ýIN cLc ��ý
J9GI³�W�°¡P"Y¯Þ�JàH � c N �Ic ��� c N¯ý c � i c N cLcLc � ýIN c ý d �
P"GLQE»�ªC^ ý c N � ý
� c c N c�i � i c N cLcLc ý c N � � d �
J9GI³�WgªC^ ý c N���� d � c N c � c � c N c?�Ld � ýIN cLc�i��
²([�º¯QRPnTVU�¼u²�³ ý c N �Ld � i c N¯ý c � � c N c�d � c ýIN c � c �
b ^!Mq¢ ý ýIN c � c � c N c ý d � c N cLcLcLc ýIN c ���?�
@ QRHEY¯¼zGIHRP"W = J5³EU�[5Þ�J�²9[5H c N �LdLd �
@ QRHEY¯¼zGIHRP"W�X�GIHRP"K�TV» �5N¯ý i � i
e P"GLQE[5³�P"W = J5³EU�[�Þ�J5²9[5H c N � ýLý �
e P"GLQE[5³�P"W0X�GIHRP"K�TV» d N c � d �

= GIõ9ºZP��!N�� D K�TV³EP"¼zP"KàHEGLº.¢A[�K2� @ º¯P\®LP"K� ×³�U!TVP"QEQEUL³�Q8�
 ¡YZ²�P"º¯Y¯K5P B HEGIÞLP  £³EU!TVP"Q�QRUL³�Q ¢?P"TVP"Y¯®LP b U�¼u²9[�HEGIHEYZU�K B P"K�W = ULHEGLº
§ UL²�²(ºZP\³¦ß9ºZHRP\³ � c N c ýLý
� c N¯ý c � i c N��!ý
�?� c N������<ý
P"GLQE»�°kP"YZÞ�J/H ý c N�� iLi�� c N c�d ��� c N c � d ý c N � ���q�
J9GI³�W�°¡P"Y¯Þ�JàH � c N i ����� c N¯ý c ��� c N iLiLd � ýIN¯ý ��� �
P"GLQE»�ªC^ ý c N�� � �<ý c N c�i �?� c N¯ý
�<ýLý c N � � c?�
J9GI³�WgªC^ ý c N�� �LiLi c N c � c � c N iLi �q� ýIN c � c �
²([�º¯QRPnTVU�¼u²�³ ý c N���� cLc c N¯ý c?� ý c N c ��ý c ýIN c ý c ý
b ^!Mq¢ ý ýIN c ý c�d c N c ý d � c N cLcLcLc ýIN c�d � c
@ QRHEY¯¼zGIHRP"W = J5³EU�[5Þ�J�²9[5H c N��������
@ QRHEY¯¼zGIHRP"W�X�GIHRP"K�TV» �!N �Ic�dIcLc
e P"GLQE[5³�P"W = J5³EU�[�Þ�J5²9[5H c N �Li�� ý
e P"GLQE[5³�P"W0X�GIHRP"K�TV» �!N¯ý c �I� c

= GIõ9ºZP��!N � D K�TV³�P"¼uP"KàHEGLº&¢y[�K2� = °¡P"ºZ®LP� ×³EU<TVP"QEQRUL³�Q9�
 ¡YZ²�P"º¯Y¯K5P B HEGIÞLP  £³EU!TVP"Q�QRUL³�Q ¢?P"TVP"Y¯®LP b U�¼u²9[�HEGIHEYZU�K B P"K�W = ULHEGLº
§ UL²�²(ºZP\³¦ß9ºZHRP\³ � c N c ýLý�� c N¯ý c �I� c N��!ý
� d c N���� d ý
P"GLQE»�°kP"YZÞ�J/H ý c N������ d c N c�d ��� c N c �e� i c N �Ic � c
J9GI³�W�°¡P"Y¯Þ�JàH � c N��q��� d c N¯ý c ��� c N��q��� d ýIN cLc �q�
P"GLQE»�ªC^ ý c N�� c � d c N c�i ��� c N c�i ��� c N � ý��e�
J9GI³�WgªC^ ý c N i � iLd c N c � c�d c N�� d�� � c N � ���e�
²([�º¯QRPnTVU�¼u²�³ d c N���� iIc c N c�i � � c N c?� ý c ýIN c ý c �
b ^!Mq¢ ý c N � ý
��� c N c ý d � c N cLcLcLc c N �Ld �<ý
@ QRHEY¯¼zGIHRP"W = J5³EU�[5Þ�J�²9[5H c N � � � �
@ QRHEY¯¼zGIHRP"W�X�GIHRP"K�TV» �!N��!ý
���
e P"GLQE[5³�P"W = J5³EU�[�Þ�J5²9[5H ýIN c �:� �
e P"GLQE[5³�P"W0X�GIHRP"K�TV» d N�� dLi � c
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= GIõ9º¯P��!N¯ý c D K9TV³EP"¼uP"K/HEGLº�¢y[9K2� = J�YZ³EHRP\P"Kg £³EU<TVP"QEQRUL³�Q8�
 ¡YZ²�P"º¯Y¯K5P B HEGIÞLP  £³EU!TVP"Q�QRUL³�Q ¢?P"TVP"Y¯®LP b U�¼u²9[�HEGIHEYZU�K B P"K�W = ULHEGLº
§ UL²�²(ºZP\³¦ß9ºZHRP\³ � c N c ýLý
� c N¯ý c � i c N��:� c ý c N��?� � �
P"GLQE»�°kP"YZÞ�J/H ý c N������q� c N c�d ��� c N c � c � c N �Ld ý i
J9GI³�W�°¡P"Y¯Þ�JàH � c N�� c �:� c N c �<ý i c N d���� � ýIN c �����
P"GLQE»�ªC^ ý c N��:����� c N c�i ��� c N¯ýLý
��� c N � ýLý �
J9GI³�WgªC^ ý c N i ���:� c N c � c � c N d �?� d c N �LdLiIc
²([�º¯QRPnTVU�¼u²�³ d c N�� d � d c N c�iLiIc c N c � c � c N �Li ���
b ^!Mq¢ ý c N � ý c � c N c ý d � c N cLcLcLc c N �Ld � d
@ QRHEY¯¼zGIHRP"W = J5³EU�[5Þ�J�²9[5H c N � ý
���
@ QRHEY¯¼zGIHRP"W�X�GIHRP"K�TV» �!N����<ý d
e P"GLQE[5³�P"W = J5³EU�[�Þ�J5²9[5H ýIN c � d ý
e P"GLQE[5³�P"W0X�GIHRP"K�TV» ýIN�� c � i

= GIõ9ºZP��!N¯ýLý D K�TV³EP"¼uP"K/HEGLº�¢A[�K2��^5U�[5³�HRP\P"K� ×³�U!TVP"QEQEUL³�Q8�
 ¡YZ²�P"º¯Y¯K5P B HEGIÞLP  £³EU!TVP"Q�QRUL³�Q ¢?P"TVP"Y¯®LP b U�¼u²9[�HEGIHEYZU�K B P"K�W = ULHEGLº
§ UL²�²(ºZP\³¦ß9ºZHRP\³ � c N cLc � i c N c � c � c N������?� c N �Ld � �
P"GLQE»�°kP"YZÞ�J/H ý c N��<ý
��� c N c�d ��� c N c �q�?� c N�� � ý
�
J9GI³�W�°¡P"Y¯Þ�JàH � c N��e� i � c N c �<ý�� c N���ý d � c N � � c ý
P"GLQE»�ªC^ ý c N��:���?� c N c�i ��� c N¯ý
� iLd c N �Li � i
J9GI³�WgªC^ ý c N�� i �<ý c N c � c � c N�� dLi � c N � � dLd
²([�º¯QRPnTVU�¼u²�³ d c N�� �Ld�� c N c�i �q� c N c �q��� c N ��� �?�
b ^!Mq¢ ý c N �LiIc ý c N c�dLi � c N cLcLcLc c N � � i �
@ QRHEY¯¼zGIHRP"W = J5³EU�[5Þ�J�²9[5H ýIN cLc ���
@ QRHEY¯¼zGIHRP"W�X�GIHRP"K�TV» �!N�� i�� �
e P"GLQE[5³�P"W = J5³EU�[�Þ�J5²9[5H ýIN c � c �
e P"GLQE[5³�P"W0X�GIHRP"K�TV» ýIN���� dLd

= GIõ9ºZP��!N¯ý d D K�TV³EP"¼zP"KàHEGLº.¢A[�K2��^4YZµ1HRP\P"K� ×³�U!TVP"QEQEUL³�Q8�
 ¡YZ²�P"º¯Y¯K5P B HEGIÞLP  £³EU!TVP"Q�QRUL³�Q ¢?P"TVP"Y¯®LP b U�¼u²9[�HEGIHEYZU�K B P"K�W = ULHEGLº
§ UL²�²(ºZP\³¦ß9ºZHRP\³ � c N cLc ��� c N c � c � c N�� d�� � c N � ý
� �
P"GLQE»�°kP"YZÞ�J/H ý c N�� dLd � c N c�d ��� c N c � i ý c N � ý���ý
J9GI³�W�°¡P"Y¯Þ�JàH i c N�� c �q� c N c ���<ý c N¯ý
� c � c N �Li ý c
P"GLQE»�ªC^ ý c N���� i � c N c�i ��� c N c�dIc�d c N �LdLd �
J9GI³�WgªC^ ý c N��<ý d � c N c �<ý d c N d ���:� c N � �!ý d
²([�º¯QRPnTVU�¼u²�³ d c N����?� � c N c�i �e� c N c ý �Ld c N � ýLý
�
b ^!Mq¢ ý c N������q� c N c�dLi � c N cLcLcLc c N � ý c �
@ QRHEY¯¼zGIHRP"W = J5³EU�[5Þ�J�²9[5H ýIN c�d�� �
@ QRHEY¯¼zGIHRP"W�X�GIHRP"K�TV» �!N��!ý d �
e P"GLQE[5³�P"W = J5³EU�[�Þ�J5²9[5H ýIN c �����
e P"GLQE[5³�P"W0X�GIHRP"K�TV» ýIN d �����
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= GIõ9ºZP��!N¯ý
� D K�TV³EP"¼uP"K/HEGLº.¢A[�K*� B Yü±<HRP\P"K0 £³EU!TVP"Q�QRUL³�Q8�
 ¡YZ²�P"º¯Y¯K5P B HEGIÞLP  £³EU!TVP"Q�QRUL³�Q ¢?P"TVP"Y¯®LP b U�¼u²9[�HEGIHEYZU�K B P"K�W = ULHEGLº
§ UL²�²(ºZP\³¦ß9ºZHRP\³ � c N c ý iLd c N¯ý c ý�� c N i � ��� c N�� c � �
P"GLQE»�°kP"YZÞ�J/H ý c N������ i c N c�d ��� c N¯ý c �e� c N���� iLi
J9GI³�W�°¡P"Y¯Þ�JàH i c N i � �Ld c N c � i�� c N¯ý��:� � c N��<ý���ý
P"GLQE»�ªC^ ý c N i ����� c N c�i �?� c N¯ý d ��� c N��:� � �
J9GI³�WgªC^ d c N�� i ��� c N c � c�d c N c ���?� c N��:���q�
²([�º¯QRPnTVU�¼u²�³ d c N i �?� d c N¯ý
� � � c N c � d�� c N��:� � �
b ^!Mq¢ ý c N�� iIc�d c N c ý � � c N cLcLcLc c N��:� � �
@ QRHEY¯¼zGIHRP"W = J5³EU�[5Þ�J�²9[5H ýIN dLd ����ý
@ QRHEY¯¼zGIHRP"W�X�GIHRP"K�TV» �!N c � i��
e P"GLQE[5³�P"W = J5³EU�[�Þ�J5²9[5H ýIN��<ý d��
e P"GLQE[5³�P"W0X�GIHRP"K�TV» ýIN dIcLc

= J5P
³EP"QE[9ºZHEQ�ULµ�HEJ�Y�Q�GLK9GLºZ»!Q�Y¯Q�GI³EP
³EP\²�³EP"QRP"K/HRP"W Y¯KÆß�Þ�[�³EPò�!N i N FAULHRP·HEJ�GIHgHEJ5P\³�P
Y�QgGLK
PV±<HR³EP"¼uP"º¯»'T\ºZP"GI³�Y¯K/®LP\³�QRP0TVUL³E³EP"º�GIHEYZU�K:õ�P\Hh°kP\P"K:HEJ�P0HEJ5³EU�[5Þ�J�²9[5HuGLK�W HEJ5P0TVU�QEH¶ULµ¨HEJ5P0ºZU�K5ÞLP"QEH
QEHEGIÞLPLNyMAQAHEJ5P,TVU�QRHyULµÐHEJ5P,ºZU�K5ÞLP"QRHqQRHEGIÞLP�W5P"TV³EP"GLQRP"Q\S��1UL³¨Y¯K�TV³EP"GLQRP"QqG¶º�YZHRHEºZP�Y¯K�QRU�¼uP�T\GLQEP"Q8�½S(HEJ�P
HEJ�³EU�[5Þ�J5²9[�H¡®IGI³�YZP"Q¦Y¯K/®LP\³�QRP"º¯»¶°yYZHEJ�HEJ5P�T½J�GLK5ÞLP�Y�K�TVU�QEH\N = J5Pnº¯GIHRP"K9TV»�Y¯K�ß�Þ�[�³EP��!N��uGLº¯QRUuW5P\²9Y�TVHEQ
G�T\ºZP"GI³nW�Y¯³EP"TVHqTVUL³�³EP"º¯GIHEYZU�Kïõ�P\Hh°kP\P"K
HEJ5PuTVU�QRH¨ULµ£HEJ5PuºZU�K�ÞLP"QRHqQEHEGIÞLPzGLK�WïHEJ5P�U#®LP\³�GLº¯ºÐº�GIHRP"K�TV»0ULµ
HEJ�P�²9YZ²�P"º¯Y�K5PLN = J�Y�Q?Y¯Q?µ1UL³yHEJ�P�QEGL¼uP�³EP"GLQRU�K�HEJ�GIHqHEJ5P�HEJ5³�U�[5Þ�J5²9[5H?Y�QyY¯K/®LP\³�QRP"ºZ»gTVUL³E³�P"º¯GIHRP"W�°AYZHEJ
HEJ�PzTVU�QRH�ULµkHEJ5P¶ºZU�K5ÞLP"QEH�QRHEGIÞLPLN @ ®LP\³�»ïQRHEGIÞLP�¼�[9QRH¨UL²�P\³½GIHRP¶GIH�HEJ5PzTVU�QRH�ULµ¡HEJ5PmºZU�K5ÞLP"QRH�QRHEGIÞLPLN
= J5P\³EP\µ1UL³EPLS5HEJ5Pnº¯GIHRP"K�TV»�Y¯QkHEJ5P�ºZP"K5ÞLHEJ�ULµ&HEJ5Pn²9YZ²�P"º¯Y�K5P?HEY¯¼uP"QCHEJ�P¨º¯U�K5ÞLP"QRH?QRHEGIÞLP�Y�KmHEJ�Pn²9YZ²�P"º¯Y¯K5PLN� P\P\²9Y¯K5Þ�HEJ�Y¯QyY¯Q¦¼zY¯K�W�¼zGIòLP"QAHEJ5Pn³�[9KàHEY¯¼zPqõ�P"J�G#®!Y¯UL³?ULµ&HEJ�P B<= MA 8²�³EU<TVP"QEQ?¼,[�T�J0T\º¯P"GI³EP\³"N
~?pd� ª/uhx�~��[�=�M|(s�u8�5©Tx�u9��s:~ ; ~¨�f���Bx�u ; ~�s��z�9� ·"y8s��b��}:|��	|(s�~����8�M�

= J5P´K5P\° b º�[5HRHRP\³ b º¯GLQEQEY¯ß9T\GIHEYZU�K�TVU!W�P
J9GLQ�õ�P\P"K�HRP"QEHRP"W Y¯K�Y¯QRU�º¯GIHEY¯U�K�HRU P\®IGLº¯[�GIHRP´HEJ�P
²�P\³Eµ1UL³�¼zGLK9TVPqÞ�GLY�K�QCGLK�WgGIõ9Y¯º¯Y¯HEYZP"Q£UIô�P\³EP"W�õ!»mHEJ�P¨K�P\° QR»!QEHRP"¼gN > U6°¡P\®LP\³#S9²�P\³Eµ1UL³�¼zGLK�TVPn¼uP\HR³�Y�T\Q
ULµCHEJ5P¶U�º¯W·^&¤¨¢ = ¢AMAF TVU<W5P¶GI³EP�QRU�¼uP\°yJ9GIH�[�K�T\ºZP"GI³�õ�P\µ1UL³EPuUL²�HEY�¼zY��"GIHEYZU�K�Q�°¡P\³EPm¼zGLW5PLN = J5P
U�º�W·TVU!W�PzW5U/P"Q�K5ULHn³�[�K·U�K·GLKà»
²9º�GIHRµ3UL³�¼�HEJ�GIH�Y¯QnT\[5³�³EP"KàHEº¯»ïG#®�GLY¯º�GIõ9ºZPLN = J�P\³EP\µ3UL³�PuHEJ5Pz³EP"QE[9ºZHEQ
ULµÐ²(GLQRH?³�[�K9Q?GI³EP�Q�J5U#°yK.N @ ®LP"K�HEJ�U�[5Þ�J0HEJ5P,¼uP"GLQE[5³�P"¼uP"KàHEQA°kP\³EP�HEGIòLP"K�U�K�²(GI³�GLº¯ºZP"º.¼¶GLT�J�Y¯K�P"Q\S
HEJ�P\»0UIô�P\³nGmÞLP"K5P\³�GLº�µ1P\P"º&µ1UL³qHEJ5P�UL³½W5P\³�QqULµ×¼zGIÞ�K�YZHE[9W5P�ULµ£Y�¼u²�³EU6®LP"¼uP"KàH¨HEJ�GIHq°kP\³EP�Þ�GLY�K5P"Wïõ/»
HEJ�P�T½J�GLK5ÞLP0Y¯K Y¯¼z²9ºZP"¼uP"K/HEGIHEYZU�K�N = J�P�^4YZÞ�[5³�P1�!N��ïTVU�K/HEGLY¯K�QuHEJ�P�õ�P"QRH,³EP"QE[9ºZHEQ,HEJ�GIH�°¡P\³EPgP\®LP\³
ULõ9HEGLY¯K5P"Wgµ1³EU�¼ HEJ5PnUL³½YZÞ�Y¯K�GLº�¤	�\HE[�³EòmTVU<W5P�) ] B4� ��,ØN

� f ýLý



^4YZÞ�[5³EP��!N i  &U�º¯»/°kP"º¯º b º¯[9QRHRP\³ B T\GLº¯GIõ9Y�º¯YZHh» = J5³EU�[�Þ�J5²9[5HC �P\³Eµ3UL³½¼zGLK�TVP

¤¨K�TVPCK5ULHEY¯TVP"Q&HEJ�GIH�P\®LP"K�HEJ�PkGIõ9QEU�º¯[5HRP£õ�P"QRH&³EP\HE[5³�K9Q.U�K,My³EÞLU�K9K5PkX&GIõ ó Q B  �Y�Q&GI³EU�[9K�W�HEJ5³�P\P
QEP"TVU�K�W�Q�²�P\³�Y¯K�²9[5HnQEY��\PzULµ iIcLc N B Y¯¼zY�º¯GI³¨HRP"QRHEQ�°kP\³EP¶TVU�K�W9[�TVHRP"W·U�K�GgU�K5P f ²�³EU<TVP"QEQRUL³, �P"KàHEY¯[9¼
D ¥ ¼zGLT�J9Y¯K5Pu³�[�K9K�Y¯K5ÞgGIH¶ý�� cLc�e�> �LS	� = P"QRH=�?�½N @ ®LP"K·HEJ5U�[�Þ�J·HEJ5P\³EPmY¯Q�T\ºZP"GI³�º¯»ïK5U�TVU�¼u²9GI³�Y¯QEU�K
õ�P\HÝ°¡P\P"K�HEJ5P¨TVU�¼u²9[5HEY�K5Þ�²�U#°kP\³CULµ�HEJ5P B  'GLK9W¶HEJ5P D K/HRP"º�  b S!U�K5PA¼¶G"»¶K5ULHRPqHEJ5PqHEY¯¼uPAHEGIòLP"K�HRU
²9³EU!TVP"Q�Q�W�Y¯QEHR³�YZõ9[5HEY¯U�K�Q9°AYZHEJn®IGI³E»!Y�K5Þ?QEY��\P"Q&GI³EP£GIõ�U�[5H.HEJ5³�P\P£UL³�W5P\³½Q�ULµ�¼zGIÞ�K�YZHE[9W5P×ºZP"QEQ�HEJ9GLK�U�K�HEJ�P
B  &NIMqº¯QRU5SIHRUnY¯º¯º¯[�QEHR³�GIHRP£HEJ5PCQET\GLº¯GIõ(Y¯º¯YZHÝ»qULµ(HEJ�Y¯Q�GLºZÞLUL³�YZHEJ9¼gS�Q�GL¼u²9ºZPCQEY��\P"Q&ULµ([5²,HRU dIcLcLc °¡P\³EP¦[�QEP"W�N
= J5P"QRPuQEGL¼u²9º¯P,QEYC�\P"QqGI³�Puµ3U�[5³¨HEY¯¼zP"Qqº�GI³EÞLP\³nHEJ�GLKïHEJ5PzQEGL¼u²(ºZP�³½[�K�°AYZHEJïHEJ5P�U�º¯W
TVU!W5PLS.GLK9W�»LP\H
HEJ�P\»,QRHEY�º¯º<TVU�¼u²9ºZP\HRP¦UL³�W�P\³�QÐULµ�¼zGIÞ�K�YZHE[�W�PCá![�Y¯T�òLP\³"N D H×GI²9²�P"GI³½Q4HEJ�GIH×HEJ�Y¯QÐY�¼u²9ºZP"¼uP"K/HEGIHEYZU�K�QET\GLºZP"Q
º�Y¯K5P"GI³�ºZ»�°yYZHEJzQEGL¼z²9ºZP?QEY��\PLS/°yJ�Y¯T½JzY¯Q×GLº�QRU�³EP\¸�P"TVHEQ£°¡P"º�º�[5²�U�K�HEJ�Y¯Q×Y�¼u²9ºZP"¼uP"K/HEGIHEYZU�K�N b ºZP"GI³½ºZ»�HEJ9Y¯Q
Y�Q¦G�®�GLQRH?Y�¼u²�³EU6®LP"¼uP"KàH¦HRUuHEJ�P�TVU!W5PLS(GLK�WgQEJ5U�[�º�W¶²�³�U#®LP�®LP\³E»�[�QRP\µ�[�º�Y¯K�HEJ5P B<= Mq :GLK�W b º¯[�HRHRP\³
b º¯GLQEQEYZß(T\GIHEYZU�K�Y¯KàHRP\ÞL³½GIHEYZU�K_) b?b¦c ý9,ØN

~�pM�qpMo ª�s:uhs:~M~Cx�~¯r�x9�8�f~��[�°}�Ý ; ~��4���Bx�u ; ~�s��z�9� ·�yzs��b��}:|�}:|ò�	§�9�v ±Rx
�Bx�uh}��ex�|Tx�}��e� ; ~¨�&�9�Bx�u�p��YZHEJÈHEJ5PmP"K/HEYZ³EPm²9GI³�GLº¯º¯P"º¯Y��"GIHEYZU�K
ULµ?HEJ�P b º¯[�HRHRP\³ b º¯GLQ�QEYZß9T\GIHEYZU�KÈTVU�¼u²9ºZP\HRPLS×GLK�GLK�GLºZ»<QEY¯Q�ULµ¦HEJ�P
²�P\³Eµ1UL³�¼zGLK9TVPm°CGLQz[�K�W�P\³EHEGIòLP"K�N = J9Y¯Q�Y¯Q�K5P"TVP"QEQEGI³E»�HRU·[�K�W5P\³½QRHEGLK�W�HEJ5Pg²�P\³Eµ3UL³½¼zGLK�TVP�T�J�GI³�GLT f

� f ý d
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^4YZÞ�[5³�P��!N��  �U�ºZ»/°kP"º¯º b º¯[�QRHRP\³ B T\GLº�GIõ9Y¯º¯YZHÝ»¶X�GIHRP"K9TV»� �P\³Eµ1UL³�¼zGLK9TVP

^�Y¯Þ�[5³EP��!N��  4GI³�GLº¯º¯P"º�^&¤¨¢ = ¢yMqFv¤	�\HE[5³Eò� �P\³Eµ1UL³�¼zGLK�TVP�) ] B4� ��,
� f ý
�
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^4YZÞ�[5³�P��!N�� ¤q²�HEY¯¼¶Y��\P"W ;Ü¤>�\HE[5³Eò� &P\³�µ3UL³�¼¶GLK�TVP
HRP\³½Y¯QRHEY¯T\Q�õ�P\µ1UL³EP�GL[5Þ�¼uP"K/HEGIHEYZU�K Y¯KàHRUïHEJ5P B<= Mq ¬²9GI³�GLº¯º¯P"ºÐ²9YZ²�P"º¯Y¯K�PLN D H�²�³�U#®<Y¯W5P"Q,G0µ1P\P"º£µ1UL³�HEJ�P
²�P\³Eµ1UL³�¼zGLK9TVPq¼uP\HR³½Y¯T\QCHEJ�GIH¦GI³EPn³EP"GLº¯YC�\P"WmU�K9TVPnHEJ�Y¯Qk²�³EU<W�[�TVHkY¯QCTVU�Kà®LP\³EHRP"W�Y¯K/HRU�G,²9Y¯²�P"º�Y¯K5PyQRHEGIÞLPLN
D HAGLº�QRU¶®IGLº¯Y¯W�GIHRP"QAHEJ5P,Jà»!²�ULHEJ5P"QEY¯QyHEJ�GIHyHEJ�Y�Q?²�³EU<W�[�TVHAY¯Q?®LP\³E»�QET\GLº¯GIõ9ºZPLN = U�ÞLP\HqGmõ�P\HRHRP\³q[�K9W5P\³ f
QEHEGLK�W�Y¯K5Þ�ULµyJ5U#° P"GLT½J ²9J�GLQRPmULµ?HEJ5P�²�³EU<W�[�TVH�õ�P"J�G#®LP"Q,°yJ5P"K'Y¯¼u²9ºZP"¼zP"KàHRP"W�Y¯K·²9GI³½GLº¯ºZP"ºÌS�P"GLT�J
QEP"TVHEYZU�K·J�GLQnõ�P\P"K´õ�P\P"K´GLK�GLº¯»e�\P"W·QEP\²9GI³�GIHRP"ºZ»LS&µ3U�º¯º¯U#°kP"W´õ/»
G0TVU�¼u²(ºZP\HRPzQRHE[�W5»ïULµk²�P\³�µ3UL³�¼¶GLK�TVP
µ1UL³£HEJ�PyP"K/HEYZ³EP?²9GLT�ò�GIÞLPLN = J5P"QRP?HRP"QEHEQ¡°kP\³EPyTVU�K9W�[�TVHRP"WmU�Kzõ�ULHEJzHEJ5PAMA^ D_=�> P\HRP\³EULÞLP"K5P\U�[�Q b º�[�Q f
HRP\³qGLK�WgHEJ5P�MA^ D_=  �U�ºZ»!°¡P"º¯º b º¯[�QRHRP\³?µ1UL³?µ�[5³EHEJ5P\³AGLK�GLºZ»<QEY¯QCULµ4HEJ5P�W�YZô�P\³EP"K/H?J�GI³�W�°kGI³EPn²(º¯GIHRµ3UL³½¼
T\GI²(GIõ9Y¯º¯YZHEY¯P"Q\N

= J5Pgß�³½QRH�²9GI³EHuULµqHEJ5P b º¯[5HRHRP\³ b º¯GLQEQEYZß(T\GIHEYZU�K'²�³EU<W�[�TVHuQRHE[�W�Y¯P"W °kGLQuHEJ�Pg²9GI³�GLº¯ºZP"ºk³EP"GLW.S� = P"QRH����½N D K HEJ5Pgß�³�QRH�YZHRP\³�GIHEY¯U�K�Q�ULµAHEJ9Y¯Q�GI²�²9º¯Y¯T\GIHEY¯U�K�S×P"GLT�J:²�³EU<TVP"QEQRUL³u³EP"GLW HEJ�P�P"K/HEYZ³EP0W9GIHEG
T\[�õ�PLN > U#°kP\®LP\³"S×HEJ�Y�Q�²�³EU6®LP"WÈHRUïõ�P¶Gï¼�[�T½JÈ¼uUL³�PmHEY¯¼zP¶Y¯K/HRP"K�QEYZ®LPz²9³EU!TVP"Q�Q�HEJ�GLK'Y¯K�Y¯HEY¯GLº¯ºZ»�GLQ f
Q�[�¼uP"W�N = J�P\³EP\µ3UL³�PLS&YZHnõ�P"T\GL¼uP¶K�P"TVP"QEQEGI³E»
HRU�GLW9W·GLW�W�YZHEY¯U�K�GLº�µ1[�K9TVHEYZU�K�GLº¯YZHÝ»�HEJ�GIH�°¡U�[9º¯W´GLº¯ºZU6°
P"GLT½J8²9³EU!TVP"Q�QzHRUÈU�K9ºZ»'º¯U�GLW:HEJ5P0³�P\Þ�YZU�K�QzULµ¨HEJ5PïW�GIHEGÈT\[�õ�PgHEJ9GIH¶°kU�[�º¯W õ�P0K5P\P"W5P"W8µ3UL³�ºZU<T\GLº
²9³EU!TVP"Q�QEY¯K5Þ5N B Y¯K9TVP�HEJ5P"QRP�³EP\Þ�YZU�K�QAGI³EP�Y¯K9W5P\²�P"K�W5P"K/H\S�P"GLT�Jï²�³EU<TVP"QEQRUL³q¼zG"»�ºZU�GLW0U�K�º¯»�Y¯HEQyQRP"TVHEYZU�K
ULµ�HEJ5P�W9GIHEG<N = J5P�GLTVHEYZU�K9Q¦ULµ&U�K�P�²�³EU<TVP"QEQ?K5P\®LP\³AQE[5²�²9º¯»¶T\GL[�QEGIHEYZU�K0µ3UL³yT½J�GLK5ÞLP�Y�KgGLK5ULHEJ5P\³y²9³EU f
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^4YZÞ�[�³EP��!N � ¢y[9KàHEY¯¼zPnULµ� 4GI³�GLº¯º¯P"º�¢?P"GLW b   DC§ GIHEG

TVP"Q�Q\NAMqQyPV±<²�P"TVHRP"W�S�HEJ5P"QRP,ºZU�GLW�QqQET\GLºZP,®LP\³E»g°¡P"º�º�°yY¯HEJ�GLW�W�Y¯HEYZU�K�GLº�²�³�U!TVP"QEQEUL³�Q\N = J�P�ß9ºZP�Y¯Qy³�P"GLW
U�K9ºZ» « HEJ5P\³EP\µ1UL³EPLS(K5U¶õ9ºZU<TEò<Y¯K5ÞuUL³q°kGLYZHEY�K5ÞzY¯Q?³�P"á/[�Y¯³EP"W�ULµ×GLKà»�²�³�U!TVP"QEQEUL³$) O >>� ��,ØN = J5P\³�P�Y¯Q?QRU�¼zP
U6®LP\³�J5P"GLW HEJ�GIH�Y¯Q�ULõ9QRP\³E®LP"W W�[5PmHRU�HEJ�P�K5P\P"W�µ1UL³�P\®LP\³E»È²�³EU<TVP"QEQ�HRU
ULõ�HEGLY�K�G�ß9ºZPmJ9GLK�W�ºZP¶GLK9W
UL²�P"KuHEJ�P?ß9ºZP�) ¥ ��� ��,ØNÐMqQ£QEJ5U6°yKzY¯Kzß�Þ�[5³EP��!N � HEJ5P?HEY¯¼uP?K�P\P"W5P"Wzµ1UL³×HEJ5P?²(GI³�GLº¯ºZP"º5ºZU�GLWmW5P"TV³EP"GLQRP"Q
°AYZHEJ�P\®LP\³E»�²�³EU<TVP"QEQRUL³yGLW9W5P"W�N

FyULH¨U�K�º¯»0Y¯QyYZH¨T\ºZP"GI³qHEJ�GIHnW5P\ß9K�Y¯HRP�õ�P"K5P\ß�HEQqGI³EP�Þ�GLY�K5P"W�õ!»0HEJ�Y�Qy²9GI³½GLº¯ºZP"º.³�P"GLW�S(õ([5HyHEJ5P"QEP
QE²�P\P"W9[5²9Q.GI³EPk®LP\³E»�º�Y¯K5P"GI³&Y�K�K�GIHE[5³�PLN�^4YZÞ�[5³�P��!N¯ý c QEJ5U6°yQ�HEJ�P£²9GI³�GLº�ºZP"ºàW�Y�QRò¨³EP"GLW�QE²�P\P"W9[5²�²9º¯ULHRHRP"W
GIÞ�GLY�K�QRH�HR³�[�Pzº¯Y¯K5P"GI³�QR²�P\P"W�[�².NuFyULHRPmHEJ�GIH�HEJ5P\³�PzY¯Q�¼zY¯K9Y¯¼zGLº4ºZU�QEQnW�[�PuHRU�U#®LP\³½J5P"GLW�N > U#°kP\®LP\³"S
HEJ�P"QRP�ºZU�Q�QRP"Q¶GI³EPï¼zY¯K�Y�QET\[�ºZP�°yJ5P"K�TVU�¼u²9GI³EP"W8HRU�HEJ�P�õ�P"K5P\ß�HuHEJ�GIH�Y¯QzGLW9W5P"W:°yY¯HEJ8GLW�W�Y¯HEYZU�K�GLº
²9³EU!TVP"Q�QRUL³�Q\Nw��J5P"K�³�[�K�K9Y¯K5Þ�°yYZHEJ�ý d6f ý
�ï²�³EU<TVP"QEQRUL³�Q\S�HEJ�Y¯Q�GLW�W�YZHEY¯U�K�GLº×µ1P"GIHE[5³EPm³EP"QE[�ºZHRP"W�Y¯K·HEJ�P
HEY�¼uP�QEG#®!Y¯K�Þ�Q?ULµ×GIHAº¯P"GLQRH èØBÔ ULµ×G¶QRP"TVU�K�W.N���J5P"K�TVU�K�QEY¯W5P\³½Y¯K5ÞuHEJ�GIHA²�³EU<TVP"QEQEY¯K5Þ¶HEJ5P�P"K/HEYZ³EP�W9GIHEG
T\[�õ�P�Y�K�²9GI³�GLº¯ºZP"º�HRU!ULògGI³EU�[�K�W æØBÔ ULµÐGzQEP"TVU�K�WgHEJ�Y¯Q¦Y�Q?W5³�GLQRHEY�TqY�¼u²�³EU6®LP"¼uP"KàH\N

= J5PnK5PV±<H?QRHEGIÞLP�ULµ&HEJ5P b º¯[5HRHRP\³ b º�GLQEQEYZß9T\GIHEY¯U�KmHEJ9GIH¦°kGLQ?QEHE[�W�YZP"Wm°kGLQ?HEJ5P�GLTVHE[�GLº�²9GI³�GLº�ºZP"º
T\GLº�T\[�º¯GIHEYZU�KgULµÐõ�P"QRH¦ß9HyW�Y¯QRHR³½YZõ9[5HEYZU�K9Q\S]� = P"QRH7�?�½N = J5P�Y¯Q¦P"Q�QRP"KàHEY�GLº¯ºZ»�HEJ5P�¼uU�QEHATVU�¼u²9[�HEGIHEYZU�K�GLº¯ºZ»
TVU�¼z²9ºZPV±�²�UL³EHEY¯U�K
ULµ¡HEJ5Pu²9³EU!TVP"Q�Q\N @ ®LP"K´HEJ5U�[5Þ�J·HEJ�Y¯QnY¯Q¨HEJ5Pz¼zU�QRH�TVU�¼u²9[5HEGIHEY¯U�K�GLº¯ºZ»ïTVU�¼u²9ºZPV±�S
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^4YZÞ�[5³�P7�!N¯ý c B ²�P\P"W�[5²�ULµÐ 4GI³�GLº¯ºZP"º b   D ¢yP"GLW

Y¯HmY¯QmU�K�ºZ» U�KÆHEJ5PïUL³�W5P\³�ULµ�Ë è ) =AbCcLc ,ØN > U6°¡P\®LP\³#SqW�[�P�HRU HEJ5P
Y¯K�W5P\²�P"K�W5P"K/H¶K�GIHE[�³EP�ULµ�HEJ�P
³½GLK5ÞLPqTVP"º�º9²�³�U!TVP"QEQ�Y¯K5Þ5S<QEYZÞ�K�YZß(T\GLKàHkQR²�P\P"W�[5²9Q¡GI³EPqQEHEY¯º¯º9GLT½J�YZP\®LP"W�N¡^5UL³¦HEJ5P¨¼uU�QRHk²9GI³EH\S<HEJ�Y¯Q¡P"KàHEY¯³EP
²9³EU!TVP"Q�Q�TVU�K9QEY¯QRHEQ�ULµ9QRP\®LP\³½GLº5T\GLº¯º¯Q�HRU¨HEJ5P¦ �Mq¢ @CB<= µ1[�K9TVHEYZU�K,õ/»�W9Yüô�P\³�P"KàH�²�³EU<TVP"QEQRUL³�Q�U�K�W�Yüô�P\³EP"K/H
²�UL³EHEY¯U�K�Q¦ULµ×HEJ5P,W�GIHEG¶T\[�õ�PLN D W5P"K/HEY¯T\GLº&²9GI³�GL¼uP\HRP\³�QqGI³EP,[�QRP"W�HRU¶²�³EU<TVP"QEQAP"GLT�Jï³�GLK5ÞLP,TVP"º¯ºÌN = J9Y¯Q
Y�Q�P"K�QE[5³EP"WÆõ!»�µ1UL³�T\Y¯K�Þ'U�K�P´²�³EU<TVP"QEQRUL³gHRU8T\GLº¯T\[9º¯GIHRP·GLº¯ºqULµ�HEJ�P"QRP´®�GLº�[5P"QgG ²�³�YZUL³½YÌSAGLK�W�HEJ�P"K
W9Y¯QRHR³�YZõ([5HEY¯K5Þ�HEJ5P"QRP,®IGLº¯[5P"Q?HRU�HEJ5P"Y¯³y³EP"¼uULHRP�ºZU<T\GIHEYZU�K�Q\NqMAQAULõ9QRP\³�®LP"WïY�K0ß�Þ�[5³�P$�!N¯ýLýIS.GLW�W�Y¯HEYZU�K�GLº
²9³EU!TVP"Q�QRUL³�QqGLº¯QRU�³EP"QE[�ºZHqY¯K�G�W5P"TV³EP"GLQEP�Y�K0PV±<P"T\[5HEYZU�KïHEY¯¼uPLN = J�Y¯QAY¯QqG¶®LP\³E»�®�GLº¯[9GIõ9ºZP�HR³�GLY¯H\N = J9Y¯Q
Y�QAHEJ�P,²�UL³EHEY¯U�K�ULµ¡HEJ5PuTVU!W5P�HEJ�GIHnHEGIòLP"Q�HEJ5Pu¼uU�QRH¨HEY¯¼uP�HRU�PV±!P"T\[�HRPLS&GLK�W
T\ºZP"GI³�º¯»0õ�P"K5P\ß�HEQqµ3³�U�¼
G�²9GI³½GLº¯ºZP"º4Y¯¼u²9º¯P"¼uP"KàHEGIHEY¯U�K�N = J�Y¯QqGLº¯QRUgQRP\³�®LP"Q�GLQnG�ÞLU/U<W
Y¯K�W�Y�T\GIHEYZU�K�HEJ9GIH�YZHnY¯KàHRP\ÞL³½GIHRP"Q�K�Y¯TVP"ºZ»
Y�KàHRUuHEJ5P�²9GI³�GLº¯ºZP"º�²9Y¯²�P"º�Y¯K5P B5= Mq :²�³�U!TVP"QEQ?HEJ�GIHyJ�GLQ?GLº¯³EP"GLW5»�õ�P\P"K�W5P\®LP"ºZUL²�P"W�N

O�[�QEH�GLQ�HEJ�P¶²9GI³�GLº�ºZP"ºÐ³EP"GLW�S�HEJ5Pm²9GI³�GLº¯ºZP"º£QRP"TVHEYZU�K�ULµkHEJ�PmW�Y¯QEHR³�YZõ9[5HEY¯U�KïY�W5P"KàHEY¯ß9T\GIHEYZU�KÈGLº�QRU
Q�T\GLºZP"Q�®LP\³E»
°kP"º¯ºÌNz^4YZÞ�[5³�P°�!N¯ý d QEJ5U6°yQnHEJ5PmQR²�P\P"W�[5²´ULµCHEJ5Pu²9GI³�GLº�ºZP"º4²�³EULÞL³�GL¼�®!Q�GgHR³�[5Pzº¯Y�K5P"GI³
QE²�P\P"W9[5².N b ºZP"GI³�ºZ»�HEJ�Y¯Q�²�³�ULÞL³�GL¼ QET\GLºZP"Q¶K�Y¯TVP"ºZ»LS¡P\®LP"K:°yJ5P"K HEJ�P0K/[�¼�õ�P\³uULµ¨²�³EU<TVP"QEQRUL³�Qu[�QEP"W
ÞLP\HEQAá/[9YZHRPnJ�YZÞ�J�N > U#°kP\®LP\³"S(U�K�Pn³EP"¼uP"¼�õ�P\³¦HEJ9GIH?HEJ�Y¯QCY¯QCU�K�º¯»¶HEJ5Pn²9GI³½GLº¯ºZP"º�²�UL³EHEYZU�K�ULµ�HEJ5P�TVU!W�PLN
= J5P\³EPuY¯Q¨QRU�¼uP�U#®LP\³½J5P"GLW´HEJ�GIH�¼,[�QRH¨õ�PuGLT\TVU�[�KàHRP"W·µ3UL³"N = J�Y¯QA²9GI³�GLº�ºZP"º�PV±<²9ºZU�Y¯HEGIHEYZU�K´W5P"TV³EP"GLQRP"Q
HEJ�Pg°kGLº¯º¦T\º¯U!T�ò�HEY¯¼zP�HRUÈ²�³EU<TVP"QEQ@��� c ³�GLK5ÞLP�TVP"º¯º¯Q,µ3³�U�¼ � ØÝ QRP"TVU�K�W�QzU�K:G"®LP\³�GIÞLP�HRUÈºZP"QEQ�HEJ9GLK
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^4YZÞ�[5³�P��!N¯ýLý ¢y[9KàHEY¯¼zPqULµÐ 4GI³�GLº¯º¯P"º B P"TVHEYZU�KgULµ b º¯[�HRHRP\³ b º¯GLQEQEY¯ß9T\GIHEYZU�K


ØBÔ ULµCGgQRP"TVU�K�W.S�GIÞ�GLY¯K�S�GgW�³�GLQRHEY¯T�Y¯¼u²9³EU#®LP"¼uP"K/H\N = J5P�²�³�U!TVP"QEQnY�QnGLº¯QRUg®LP\³E»ï²�³EP"W�Y�TVHEGIõ9ºZPLN = J5P
®IGI³�Y¯GIHEY¯U�K´ULµ¦TVU�¼u²9ºZP\HEYZU�K·HEY¯¼uP"Q�õ�P\HÝ°¡P\P"KÈ³�[�K�Qn°CGLQ�QEU�¼zY¯K�Y�QET\[�ºZP,HEJ�GIH�Y¯H�W5U/P"Q�K5ULH�GI²�²�P"GI³�U�K
HEJ�PnÞL³�GI²9J�Y¯T\GLº.³EP\²�³EP"QRP"K/HEGIHEYZU�K�Q"N

@ ®LP"KmHEJ5U�[5Þ�JmHEJ�Y¯QÐ²9³EU!TVP"Q�Q¡Y¯Q£®LP\³E»u²9GI³�GLº�ºZP"º�Y¯KzK9GIHE[5³EPLS!HEJ5P\³EPAY�Q£QRHEY¯º�º5QRU�¼uP¨QRP\³�Y¯GLº5U6®LP\³�J5P"GLW
Y�Kà®LU�ºZ®LP"W HEJ9GIH¶T\GLK�K5ULHuõ�PgG"®LU�Y¯W�P"W�N = J5P\³EPgY¯QuGLº�QRU·QRU�¼uP0QRHEGI³�HE[5² U#®LP\³�J�P"GLW8HEJ�GIHzY�QuY¯Kà®LU�º¯®LP"W
ÿE[�QRH¦õ!»�HEJ5P�®LP\³�»�K9GIHE[5³EP�ULµÐ[�QEY�K5Þ e   D ²�³EULÞL³�GL¼z¼¶Y¯K5ÞzTVU�K�QRHR³½[�TVHEQR) O a7�Li ,ØNCMAº¯º.ULµ�HEJ�P"QRP�HEJ�Y�K5Þ�Q
¼,[�QRHmõ�P�GLT\TVU�[�K/HRP"W�µ1UL³"N X�[9TEò<Y¯ºZ» Y¯K HEJ�Y�Q¶T\GLQRPïHEJ5P\»:GI³EPïá/[�Y¯HRP�QE¼zGLº¯ºØSkGLº¯¼zU�QRH¶HRU'HEJ5P0²�U�Y¯K/H
HEJ9GIH�HEJ5P\»'¼zG"»Èõ�P�W�Y¯QR³�P\Þ�GI³�W5P"W'Y¯K·HEJ5P�õ9Y¯Þ�²9Y¯TVHE[�³EPLN = J9Y¯Q�QRP\³½Y¯GLº¡QEP"TVHEYZU�K Y¯Q�°AJ5P\³EPmGLº�º£ULµ?HEJ�P
²(GI³�GLº¯ºZP"ºÐ³�P"QE[�ºZHEQ�GI³EPmÞ�GIHEJ�P\³EP"W'õ9GLTEò·HRUïHEJ5P�³EU!ULH�²�³�U!TVP"QEQEUL³"Nï¤¨K�TVPmHEJ5P\³EPLSÐHEJ5Pm³EU!ULH�²�³�U!TVP"QEQEUL³
¼¶GIòLP"Q�TVU�¼u²(GI³�Y¯QRU�K�Q�µ3³EU�¼�HEJ5Pz³EP"QE[9ºZHEQnULµ¦GLº¯ºÐHEJ5P¶³�GLK5ÞLP¶TVP"º¯º�Q\N D H�W�Y¯QETVU6®LP\³�Q�°AJ�Y¯T�J·³�GLK5ÞLP¶TVP"º¯º�Q
GI³�P
K�ULH�º¯Y¯òLP�HEJ5P´QE[5³�³EU�[�K�W�Y�K5Þ´³�GLK5ÞLP
TVP"º¯º¯Q�õ!»8W5P\HRP\³�¼zY�K�Y¯K5ÞÈJ�U#°�¼zGLK/»8ULµ�HRUL²�ß�®LP
õ�P"QRH�ß�H
W9Y¯QRHR³�YZõ([5HEYZU�K�Q�P"GLT�J�J�GLQzY¯K:TVU�¼¶¼uU�K °yYZHEJ GLWIÿRGLTVP"K/H¶³�GLK�ÞLP�TVP"º¯º¯Q\N:^�UL³¶HEJ5P�Q�¼zGLº¯ºZP\³u²�³�U!TVP"QEQEUL³
TVU�[9KàHEQkHEJ�Y¯Q£U#®LP\³�J�P"GLW�³EP"¼zGLY¯K5P"W¶PV±!HR³�P"¼uP"ºZ»zQE¼zGLº�ºÌSàP"QR²�P"T\Y¯GLº�ºZ»�°yJ5P"KzU�K9ºZ»z ���ýIN�� a¨> ��¼¶GLT�J�Y¯K�P"Q
°kP\³EPz[�QEP"W�Nu¤nK�TVPzQEºZU6°¡P\³�¼¶GLT�J�Y¯K�P"Q¨°¡P\³EPzGLW9W5P"W�S�HEJ�Y¯QnTV³�P"GIHRP"WÈG�®LP\³E»
J5P\HRP\³EULÞLP"K5P\U�[9Q�T\º¯[�QEHRP\³"S
GLK9W�HEJ�P�¼zP"GLQE[5³EP�ULµ¡º�GIHRP"K�TV»�°CGLQn[�K5²�³�P"W�Y¯TVHEGIõ9ºZP�»LP\H�QRHEY¯º¯º�á/[9YZHRP,Q�¼zGLº¯ºÌS�� = P"QEH � �½N D Hn¼zG#»ïGLº�QRU
õ�P�HR³½[5P�HEJ�GIHA°yYZHEJgHEJ5P�GLW�W�YZHEYZU�K0ULµ4QEUm¼zGLK/»�²�³EU<TVP"QEQRUL³�Q\S(HEJ5P�¼zG6ÿRUL³qHEY¯¼uP�µ�GLTVHRUL³qY�Kà®LU�ºZ®LP"W�°kGLQ
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^4YZÞ�[5³EP��!N¯ý d B ²�P\P"W�[5²�ULµ� 4GI³�GLº�ºZP"º B P"TVHEYZU�K0ULµ b º�[5HRHRP\³ b º¯GLQ�QEYZß9T\GIHEYZU�K

QE»!K�T½J5³EU�K�YC�"Y¯K5Þ�GLº¯º9ULµ.HEJ5Py²9³EU!TVP"Q�QRUL³�Q\S!³�GIHEJ5P\³kHEJ�GLK�GLTVHE[�GLº¯ºZ»u²9GLQ�QEY¯K5Þ�HEJ�PAW�GIHEG<N£Mqº¯QRU5S<GLW�W�Y¯HEYZU�K�GLº
¼¶GLT�J�Y¯K�P"QA¼zG#»0³EP"QE[9ºZHEQyY¯K�ÞL³EP"GIHRP\³¨²�³EULõ(GIõ9Y¯º¯YZHÝ»mULµ£P\³E³EUL³¨GLK�W�³�P\HR³�GLK�QE¼zY¯Hy³EP"á![�YZ³EP"¼zP"KàHEQ$)  £  � �:,ØN
Mqº¯º�ULµ4HEJ5P"QRP,GLW�W�YZHEY¯U�K�GLº�U#®LP\³�J�P"GLW�®IGLº¯[5P"Q?GI³�P�GLT\TVU�[�K/HRP"W�µ1UL³yY¯K0HEJ5P�QRP\³�Y�GLº.QRP"TVHEYZU�K�ULµ�HEJ�P�TVU!W�PLN
MqQ�ULõ9QRP\³E®LP"WuY�K�ß�Þ�[�³EP��!N¯ý
�!S/HEJ5PCU#®LP\³�J5P"GLW�³�P"¼zGLY¯K�Q&PV±!HR³�P"¼uP"ºZ»�º¯U#°�N×¤¨K�TVPkHEJ5P¦QEºZU6°¡P\³4²�³EU<TVP"QEQRUL³½Q
°kP\³EP�GLW9W5P"WgGLQyJ�Y¯Þ�JgK/[�¼�õ�P\³EP"W�²�³EU<TVP"QEQRUL³½Q\S5HEJ�Y¯QC®IGLº¯[5Pnõ�P"TVU�¼uP"QA[�K5²�³EP"W9Y¯TVHEGIõ9ºZPLN

FyU6°�HEJ�GIHnP"GLT½J·²�UL³EHEYZU�K
ULµkHEJ5P b º�[5HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�K
J�GLQnõ�P\P"K´W�Y�QET\[�QEQRP"W.S�HEJ�PuU#®LP\³�GLº¯º
³�P"QE[�ºZHEQ�ULµ�HEJ5PC²�³EU<W�[�TVH4GLK�GLºZ»<QEY¯Q4T\GLKuõ�P¦¼uUL³EP¦¼uP"GLK�Y¯K�ÞLµ1[�ºØN&MqQÐG¨°yJ5U�ºZPLSLHEJ5P¦²(GI³�GLº¯ºZP"º!Y¯¼u²9º¯P"¼uP"K f
HEGIHEY¯U�K�²9³EU#®<Y¯W5P"Q�W5³�GLQRHEY¯T¶²�P\³Eµ3UL³½¼zGLK�TVP¶õ�P"K5P\ß9HEQ\SÐGLK�W�Q�T\GLºZP"Q�°kP"º¯º¡°yYZHEJ�GLW�W�YZHEYZU�K9GLº×²�³EU<TVP"QEQRUL³½Q\S� = P"QRHïý c �½N = J�Y¯QuTVP\³EHEGLY�K�ºZ» Þ�YZ®LP"QzU�K�P�³EP"GLQRU�K8HRUÈõ�P"º¯YZP\®LP�HEJ�GIHmYZµ¨Y¯¼u²(ºZP"¼uP"K/HRP"W U�K8G·QE»!QRHRP"¼
°AYZHEJ�G�¼uUL³EP�TVU�K�QEY¯QEHRP"KàH¨TVU�¼z¼,[�K�Y¯T\GIHEYZU�KïQRHR³�[9TVHE[5³EP�HEJ9GIHqYZHA°¡U�[9º¯W�TVU�K/HEY¯K![5P�HRUgQET\GLº¯P�°kP"º¯º�GLK9W
²�P\³Eµ1UL³�¼�P\®LP"K¶õ�P\HRHRP\³"N > U6°¡P\®LP\³#S<W9[5P¦HRU�HEJ5PAJ5P\HRP\³EULÞLP"K5P"YZHÝ»zULµ�HEJ5PyMq^ D­= T\º¯[�QRHRP\³"S!YZH×Y¯Q×GI²9²9GI³EP"K/H
HEJ9GIH?HEJ5P�QRP\³�Y�GLº�²�UL³�HEYZU�K�ULµ&HEJ5P�TVU!W5Pnõ�P"J�G#®LP"Q?³�GLW9Y¯T\GLº¯ºZ»z°AJ5P"K�HEJ5P\³EP�Y¯Q¦G¶QEYZÞ�K�YZß(T\GLKàH¦K![�¼�õ�P\³CULµ
²9³EU!TVP"Q�QRUL³�Q�GLW9W5P"W·°yY¯HEJ·W�Yüô�P\³EP"K/H�²�P\³Eµ3UL³½¼zGLK�TVP¶T\GI²9GIõ(Y¯º¯YZHEYZP"Q"N @ ®LP"K·HEJ5U�[5Þ�J�HEJ�Y¯Q�HEY¯¼uP¶Y¯Q�®LP\³E»
¼¶Y¯K�Y¯QET\[9ºZP¨P\®LP"K�Y¯K0HEJ5P�°kUL³�QRHqT\GLQRPLS(HEJ�P�²9GI³�GLº�ºZP"º�HEY¯¼uP�HRU¶²�³EU<TVP"QEQAGz³�GLK5ÞLP,TVP"º¯º�Y�QyQRU�QE¼zGLº¯º�HEJ9GIH
P\®LP"K�QE¼zGLº¯º�GL¼zU�[�KàHEQyULµ4U#®LP\³�J5P"GLWïGI³EP�K�ULHEY¯TVP"W�N D Kg^4YZÞ�[5³EP$�!N¯ý��5S9HEJ5P�HRULHEGLº&³�[�K/HEY¯¼uP¨ULµ4HEJ5P�²(GI³ f
GLº�ºZP"ºCY¯¼u²9ºZP"¼zP"KàHEGIHEYZU�K Y¯Q�ULõ(QRP\³E®LP"W�N MAQzPV±!²�P"TVHRP"W�SkGLW�W�YZHEYZU�K9GLº¡²9³EU!TVP"Q�QRUL³�Q�³EP"W�[9TVP�³½[�KàHEY�¼uPgY¯K
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^4YZÞ�[5³�P��!N¯ý
� ¢y[�K/HEY¯¼uPnULµ B P\³�Y�GLº B P"TVHEYZU�KgULµ b º¯[�HRHRP\³ b º¯GLQEQEY¯ß9T\GIHEYZU�K

ÞLP"K�P\³�GLºÌN > U6°¡P\®LP\³#S!°AJ5P"K�HEJ5P?²�³�U!TVP"QEQEUL³£TVU�[�K/H¡Y¯QÐJ�Y¯Þ�J�S�HEJ5PyGLW9W�YZHEYZU�K�GLº<[�K�²�³EP"W�Y¯TVHEGIõ(ºZP¡U6®LP\³�J5P"GLW
QEòLP\°yQ¦³�[�K�HEY�¼uP"Q?¼zY¯K9Y¯¼zGLº¯ºZ»LN

= J5PmP"KàHEYZ³�Pz²�³EU<TVP"QEQ�P"K�ÿ_U6»!Q,K5P"GI³�º¯Y¯K5P"GI³�QR²�P\P"W�[5².S&PV±<TVP\²�H,°yJ5P"K·HEJ5P¶²�³�U!TVP"QEQEUL³,TVU�[�K/H�Y�Q
J9YZÞ�J�N4MyÞ�GLY¯K.S!HEJ9Y¯Q¡º¯P"GLW�Q£U�K�PAHRU�õ�P"º¯YZP\®LPAHEJ�GIH¦YZH¡Y¯QkGLK�PV±<TVP"º�ºZP"KàHCT\GLK�W�Y�W�GIHRPAµ1UL³¦G�µ1³EU�K/H¡P"K9W¶ß9º¯HRP\³
µ1UL³¨HEJ5P�²9GI³�GLº¯º¯P"º.²9YZ²�P"º¯Y�K5P B<= MA �²�³�U!W�[9TVH\NqFAULH¨U�K�ºZ»�W5U!P"Q¨Y¯QqGI²�²�P"GI³qHRUgGLW�GI²9HqHRU�HEJ5P,²9GI³�GLº�ºZP"º
²(YZ²�P"º¯Y¯K5P�°¡P"º¯ºØS�õ9[5H�Y¯H�GLº¯QRU�J9GLQ�J�YZÞ�J
²�ULHRP"K/HEY¯GLº×µ1UL³�T\GI²9GIõ(Y¯º¯YZHÝ»ïY¯KÈY¯QRU�º¯GIHEYZU�K.N @ ®LP"K�TVU�K�QEY¯W5P\³½Y¯K5Þ
ÿE[�QRHÐHEJ�P b º¯[5HRHRP\³ b º¯GLQEQEY¯ß9T\GIHEYZU�K�²�³EU<W�[�TVH×Y�KuY¯QRU�º¯GIHEYZU�K.S�HEJ5P"QRPqQEYZÞ�K�YZß(T\GLKàH4P"K�J�GLK9TVP"¼uP"KàHEQ¡²�³EU�¼¶Y¯QRP
HRU¶õ�Pn®LP\³�»m®IGLº¯[�GIõ9º¯PnHRUzHEJ5P�GLT\GLW5P"¼zY�T�TVU�¼z¼,[�K�YZHÝ»�GLK�W0HEJ5P § U § GLº¯YZòLPLN

~�pM�qpC� ª�s:uhs:~M~Cx�~�r+x9�9�f~¨�[�R}�Ý ; ~¨�4���Bx�u ; ~�s��8�8� ·"yzs��b��}:|_}�|
ª�}:~��:²"x�~M~ ; ~¨�&�9�Bx�u�p = J5P¨²9GI³�GLº�ºZP"º
GLQE²�P"TVHEQ�ULµCHEJ5P¶T\º¯[5HRHRP\³�T\º¯GLQEQEYZß(T\GIHEYZU�K·GLºZÞLUL³�Y¯HEJ�¼ U�K·HEJ5PmK5P\°¡P\³�J5U�¼uULÞLP"K5P\U�[�Q,Mq^ D_=  �U�ºZ»!°¡P"º�º
T\º�[�QRHRP\³�GI³EPzGLº¯QEU�³�P"ºZP\®�GLK/HnHRU0HEJ5PuW�Y�QET\[�QEQEY¯U�K�GIH�J9GLK�W�N = J5PuQEGL¼uPzQRP\HnULµkHRP"QRHEQ�HEJ9GIHn°¡P\³EPzTVU�K f
W9[�TVHRP"WïU�K
HEJ5PuMA^ D_=�> P\HRP\³EULÞLP"K�P\U�[�Q b º¯[9QRHRP\³¨°¡P\³EPuGLº¯QEU�TVU�K9W�[�TVHRP"WïU�K
HEJ5Pu �U�ºZ»/°kP"º¯º4T\º¯[�QEHRP\³"N
= J�Y¯Q¶Q�J5U�[�º¯W8PV±!²�U�QRP
¼zGLK/»:ULµ�HEJ5P
W�Yüô�P\³EP"K�TVP"QmHEJ�GIH�GI³EP
P"K�TVU�[�K/HRP\³EP"WÆ°yJ5P"KÆW5P"GLº¯Y¯K5Þ�°yYZHEJ�G
J�U�¼uULÞLP"K5P\U�[�Q�T\º¯[�QRHRP\³�®<Q\N.G0J�P\HRP\³EULÞLP"K5P\U�[�Q,T\º¯[�QRHRP\³#N D H�Y¯Q�QEJ5U#°AK
HEJ�GIH�QR²�P\P"W�[5²�S.HEJ5³EU�[5Þ�J�²9[5H\S
GLK9WÈº¯GIHRP"K�TV»�GI³EPm¼,[�T�J'¼uUL³EPm²�³EP"W�Y�TVHEGIõ9ºZPz°yJ�P"KÈW5P"GLº¯Y�K5Þ0°yYZHEJÈG�J5U�¼zULÞLP"K5P\U�[�Q,T\º¯[�QRHRP\³"N D H�Y�Q
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^4YZÞ�[�³EP��!N¯ý�� ¢y[9KàHEY¯¼zPnULµ = ULHEGLº� 4GI³�GLº¯º¯P"º b º¯[5HRHRP\³ b º¯GLQEQEYZß(T\GIHEYZU�K

^4YZÞ�[5³EP��!N¯ý i B ²�P\P"W�[5²�ULµ = ULHEGLº& �GI³½GLº¯ºZP"º b º�[5HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�K

� fÝdIc
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Total Clutter Classification Runtime 
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GLº�QRUu¼�[�T½JgQEY¯¼u²(ºZP\³£HRUzGLº¯º¯U!T\GIHRP¨²�³EU<TVP"QEQRUL³½QkY�K�GLK�P"K/®!Y¯³EU�K�¼uP"K/HC°yJ5P\³EPqP"GLT�J0K�U!W5P¨J�GLQCHEJ5PnQEGL¼zP
T\GI²(GIõ9Y¯º¯YZHÝ»mGLQAGLº¯º�HEJ5P�ULHEJ5P\³AK5U!W�P"Q¦U�KgHEJ5P�T\º�[�QRHRP\³"N

O�[�QEH4GLQ4°CGLQÐHEJ5P¦T\GLQRPy°yYZHEJ,HEJ5P¦MA^ D_= > P\HRP\³�ULÞLP"K5P\U�[�Q b º¯[�QRHRP\³#S�HEJ�Pk²(GI³�GLº¯ºZP"º!³EP"GLWuTVU�QRH×GLK9W
QE²�P\P"W9[5²g°yYZHEJ0GLW9W�YZHEYZU�K�GLº�²9³EU!TVP"Q�QRUL³�Q¦PV±<²9º¯Y¯T\Y¯HEºZ»mJ�Y¯Þ�J�º¯YZÞ�J/HCHEJ5P�ÞL³EP"GIHqQET\GLº¯GIõ9Y¯º�YZHh»�ULµ4HEJ5P�³EP"GLW�Y¯K
ÞLP"K�P\³�GLºÌS�� = P"QRH�ýLý��½N = J9Y¯Q?Y¯QAQEJ5U#°AK�µ1UL³qº�GIHRP"K�TV»0GLK�W�QE²�P\P"W9[5²�Y¯K�^�Y¯Þ�[5³EP$�!N¯ý
�mGLK�W�^�Y¯Þ�[5³EP$�!N¯ý��
³�P"QR²�P"TVHEYZ®LP"ºZ»LN = J5PnQRP"TVU�K9WgQRP\H¦ULµ&ß9Þ�[5³EP"QCW5P"GLº�°yYZHEJ�HEJ5Pn²(GI³�GLº¯ºZP"º�TVU�¼u²9[5HEGIHEY¯U�K0TVU�QRHEQ?GLQEQEU!T\Y¯GIHRP"W
°AYZHEJ
HEJ5PzY¯W5P"K/HEYZß9T\GIHEY¯U�K
ULµ¡HEJ5PzGLTVHE[9GLº×W�GIHEG0QRP\HEQ"S�� = P"QRH¶ý d �½N¶^4YZÞ�[5³�P°�!N¯ý
�gGLK�W*�!N¯ý � Q�J5U#°vHEJ�P
TVU�QEHAGLK�W0QE²�P\P"W9[5²�³EP"QR²�P"TVHEYZ®LP"ºZ»�µ3UL³AHEJ�Y¯Q¦QRP"TVHEY¯U�K0ULµ4HEJ5P�TVU<W5PLN = J5PnHEJ�YZ³�W�¼uP"GLQ�[5³EP"¼uP"K/HEQ?HEGIòLP"K
°kP\³EPgµ1UL³zHEJ5PgQRP\³�Y�GLº¦QRP"TVHEYZU�K ULµqHEJ5PgTVU!W�PLS>� = P"QRH�ý
�?�½N = J�Y�Q,Y�Q�HEJ5Pg²�UL³EHEYZU�K'ULµAHEJ�P0TVU!W5PgHEJ9GIH
T\GLK9K5ULHAõ�P,W5U�K5P�Y�K0²9GI³�GLº�ºZP"ºÌN D HA¼zG#»�QEY¯¼z²9ºZ»�õ�P,[�K�W5P\³½QRHRU/U<W�GLQqU6®LP\³�J5P"GLWïHEJ�GIH¨¼�[�QEHAõ�P�W�P"GLºZH
°AYZHEJ�³�P\Þ�GI³�W�ºZP"QEQ�ULµ(HEJ5PC²�³EU<TVP"QEQRUL³�Q4Y¯K/®LU�ºZ®LP"W�Y¯K�HEJ5P¦TVU�¼u²9[5HEGIHEYZU�K.N = J�PCQEP\³�Y¯GLº!QRP"TVHEYZU�K�³EP"QE[9ºZHEQ&GI³�P
TVU�K/HEGLY¯K5P"W,Y¯K�^�Y¯Þ�[5³EP"�!N dIc GLK�W$�!N d ýIN¡¤¨K5P£QEJ�U�[�º¯W�GLº¯QEUAK5ULHRPkHEJ5P£PV±<HR³EP"¼uPCQR²9Y¯òLP£Y¯K�TVU�QEH�GIH�HEJ5P£P"K9W
ULµ�HEJ5PnQRP\³�Y¯GLº(HEY¯¼uPLN D HkY�Q¡J/»/²�ULHEJ5P"Q�Y��\P"W�HEJ�GIHCHEJ�Y¯QkY¯Q£P"K9TVU�[�KàHRP\³�P"WgW�[5PyHRUuU6®LP\³�J5P"GLW�P"K�TVU�[9KàHRP\³EP"W
Y�K�QE»!K�T½J5³EU�K�YC�"Y¯K5Þ�HEJ�P¨¼¶GLKà»�W�Yüô�P\³EP"KàH¦QR»<QRHRP"¼zQ¦Y�Kà®LU�ºZ®LP"W.N = J5P¨ß9K�GLº�¼uP"GLQE[5³�P"¼uP"KàHEQ?HEGIòLP"Kg°¡P\³�P
HEJ�P�TVU�QRH�GLK�W8QE²�P\P"W9[5²:ULµnHEJ5P�P"KàHEYZ³�P�QR»<QRHRP"¼gS�� = P"QRH
ý��e�½N D HmY¯QmT\ºZP"GI³mHEJ9GIH¶HEJ�Y¯QmGI²�²9º¯Y�T\GIHEYZU�K
Q�T\GLºZP"Q¨°¡P"º�º4°yYZHEJ
GLW�W�YZHEY¯U�K�GLº�²9³EU!TVP"Q�QRUL³�Q\S.GLK�W´¼¶G"»ïHEJ/[�Q¨õ�PuG�®<Y¯GIõ9ºZP,µ3³�U�KàH¨P"K�W
µ1UL³nHEJ5P B<= MA 
GI²9²9º¯Y¯T\GIHEYZU�K.N = J�Y¯Q¦W�GIHEGzY�QCÞL³�GI²9J�Y¯T\GLº�ºZ»¶QEJ5U6°yK0Y¯K�ß9Þ�[5³EP��!N dLd GLK9Wgß�Þ�[5³EP��!N d �!N

= J�Y¯QAP"K/HEYZ³EP,HRP"QRHnQRP\HA°CGLQnTVU�K�W�[9TVHRP"W�HRP"KïHEY¯¼zP"QAP"GLT½J�N > U#°kP\®LP\³"S�YZHq°kGLQ¨W�Y�QETVU#®LP\³EP"W
HEJ9GIH
HEJ�P\³EP0°CGLQz®LP\³E» º¯YZHRHEº¯Pg®�GI³�Y�GIõ9Y¯º¯YZHÝ»·õ�P\Hh°kP\P"K8³½[�K�Q\SkGLQ¶ºZU�K5Þ·GLQ¶²�³EU<TVP"QEQRUL³�GLº¯ºZU<T\GIHEYZU�K ³EP"¼zGLY�K5P"W
TVU�K9QRHEGLKàH\N = J5P¶³EP"Q�[�ºZHEQn³EP"¼¶GLY¯K5P"W·QRUïTVU�K�QRHEGLK/H�HEJ9GIH�P\³E³EUL³�õ9GI³�Q�U�KÈHEJ5PmGIõ�U6®LP�T½J�GI³EHEQ,GI³EPmK�ULH
P\®LP"K·®!Y¯Q�YZõ9ºZPLN > U#°kP\®LP\³"S�³�[9K�Qq°yYZHEJïHEJ5PuQEGL¼uP�²�³EU<TVP"QEQRUL³½QnY¯K
W�Yüô�P\³�Y¯K5ÞmUL³�W5P\³�Qq²�³EU<W�[�TVP"Wï®IGLQRHEºZ»
W9Yüô�P\³�P"KàHq³EP"QE[�º¯HEQ?U�KïHEJ5PuJ5P\HRP\³EULÞLP"K5U�[9QnQR»!QEHRP"¼gN = J�Y¯Qy°kGLQ¨PV±<²�P"TVHRP"WïGLK9WïW�P"GLºZHA°AYZHEJ�õ!»�[�Q�Y¯K5Þ
HEJ�Pn³EP"QE[�ºZHEQ?HEJ�GIHyGI²�²�P"GI³EP"W�HRUzUIô�P\³yHEJ�P�ÞL³EP"GIHRP"QRHAP\¹¶T\YZP"K�TV»LN

~?p�� ; ~¨�4���Bx�u ; ~�s��z�9� ·�yzs��b��}:|_s��Rs6âR}:|4ã ±�}��P}z�ex�|]x��b�b�=«=x��Bxzy
� }:u	r�x9�8�f~��[�
MAQÐW9Y¯QET\[�QEQEP"W�Y¯K b J9GI²�HRP\³ DEDED SLYZH�¼¶G"»,õ�PC²�U�QEQEY¯õ9ºZP×HRU�[�QEP b º¯[5HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�K,GLQ×G¨FyU�K f

> U�¼uULÞLP"K5P"Y¯Hh»�W5P\HRP"TVHRUL³"N = J�P\³EP\µ3UL³�PLS!HRP"QEHCQEP\HEQC°¡P\³EPnTV³EP"GIHRP"W�HRUuHRP"QEHkHEJ9Y¯Q¡J/»!²�ULHEJ�P"QEY¯Q\S�� = P"QEH¨ý i �½N� K5U#°yK e
b Mq¢ e W�GIHEGgT\[5õ�P"Qn°kP\³EPu²�³�U!TVP"QEQEP"W´HRU0W5P\HRP\³�¼zY�K5PzYZµ£ò<K5U6°yK´T�J�GI³½GLTVHRP\³�Y¯QRHEY¯T\Q�µ3U�[9K�W
Y�K´HEJ5P"QRP�W�GIHEG�QEP\HEQ�°kP\³EPmY�W5P"KàHEY¯ß�P"W´õ!»ïHEJ�P b º¯[�HRHRP\³ b º¯GLQ�QEYZß9T\GIHEYZU�KÈGI²�²9º¯Y¯T\GIHEY¯U�K�N = J9Y¯Q�QRP"TVHEYZU�K
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^4YZÞ�[5³EP��!N¯ý
�  �GI³½GLº¯ºZP"º�¢?P"GLW b U�QRH

^�Y¯Þ�[5³EP��!N¯ý��  4GI³�GLº¯º¯P"º�¢?P"GLW B ²�P\P"W9[5²
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^�Y¯Þ�[5³EP��!N¯ý
�  4GI³�GLº�ºZP"º b U�¼u²9[�HEGIHEYZU�K b U�QRH

^4YZÞ�[�³EP��!N¯ý �  4GI³�GLº¯ºZP"º b U�¼u²9[5HEGIHEYZU�K B ²�P\P"W�[5²
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Parallel Computation Cost vs Processors 
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Parallel Computation Speedup vs Processors 
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^4YZÞ�[�³EP��!N dIc B P\³�Y�GLº B P"TVHEYZU�K b U�QEH

^4YZÞ�[5³EP��!N d ý B P\³�Y¯GLº B P"TVHEY¯U�K B ²�P\P"W�[5²
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Serial Section vs Processors 
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^4YZÞ�[5³�P��!N dLd = ULHEGLº� 4GI³�GLº¯ºZP"º b U�QRH

^4YZÞ�[5³EP��!N d � = ULHEGLº& �GI³½GLº¯ºZP"º B ²�P\P"W�[5²
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TVU�K/HEGLY¯K�Q?U�K5P�HEJ5UL³EU�[�Þ�JgPV±<GL¼z²9ºZPnULµ�HEJ5P�W�GIHEGuHEJ�GIHy°kGLQA[�QRP"WgY¯K�HEJ�Y�QCHRP"QRHyGLK�WgHEJ�Pn³EP"QE[�ºZHEQCHEJ9GIH
°kP\³EP�ULõ9HEGLY¯K5P"W�N

D K�HEJ5P�²9GI³EHEY¯T\[9º¯GI³,W9GIHEG�T\[5õ�P�Y¯K�á![5P"QRHEY¯U�KÈHEJ5P\³�P�Y¯Q,Gïº¯GI³EÞLP�K5U�K f J5U�¼uULÞLP"K�P"YZHh»'GIH�³�GLK�ÞLP
TVP"º�º¯Q�� c�f � c SL°yYZHEJ�ULHEJ5P\³�QEU�¼uP\°yJ�GIH�Q�¼zGLº¯ºZP\³�Y�K�J5U�¼uULÞLP"K5P"Y¯HEYZP"Q�HEJ5³EU�[�Þ�J5U�[5H�HEJ5P¡³�GLK5ÞLP£TVP"º¯º�Q\N4¤qHEJ�P\³
HEJ9GLK·HEJ5P"QRP¶µ3P\° QE¼zGLº¯ºÐGI³EP"GLQ"S&HEJ5PmT\º¯[5HRHRP\³�Y�Qn®LP\³E»´J5U�¼uULÞLP"K5P\U�[9Q\N�M HEGI³EÞLP\H,°CGLQ�GLº¯QRU�Y¯K�ÿRP"TVHRP"W
Y�KàHRU·HEJ�P�W�GIHEGÈQEP\HmGIH¶³½GLK5ÞLP�TVP"º¯º	� cLc N D HmY�QzY¯K/HRP\³EP"QRHEY¯K5Þ´HRU'K5ULHRP�HEJ9GIH¶HEJ5P0ÞLU�GLºAULµ¨HEJ5P�K�U�K f
J�U�¼uULÞLP"K5P"YZHÝ»mW5P\HRP"TVHRUL³qY¯Q¡K�ULHkHRUzW�P\HRP"TVH¦HEGI³EÞLP\HEQ\N D H¦Y¯Qk³�GIHEJ5P\³¦GLKgGIHRHRP"¼u²�HCHRUzºZU<T\GIHRPnT�J�GLK5ÞLP"QyY¯K
HEJ�P�W�Y¯QRHR³�Y¯õ9[5HEYZU�K¶ULµ�T\º¯[�HRHRP\³yGLK�Wg²�U�QEQEY¯õ9ºZPAGLW9W�YZHEYZU�K�GLº�HEGI³EÞLP\HEQ"S(Y¯K�UL³�W5P\³yHRUzºZP"G"®LP�HEJ5P"QRP�TVP"º¯º¯QCU�[�H
ULµ£HEJ5P�°¡P"YZÞ�J/H¨T\GLº¯T\[�º¯GIHEYZU�K9Q=) ¢ >	��� ,/) e � � ��,ØN = J�Y¯QyHRP"QRHnW5U!P"QqK�ULHq²9³EU#®LP�HEJ�GIHqHEJ5PuGLW�W�YZHEY¯U�K0ULµ
GzHEGI³EÞLP\HyW5U!P"Q?K5ULHyT½J�GLK5ÞLP�HEJ�P�õ�P"QRHCß�H?W�Y¯QRHR³½YZõ9[5HEYZU�K.S/K5UL³yW�U/P"Q?Y¯H¦²�³EU#®LP�HEJ�GIH?HEJ5P�GLW�W9YZHEYZU�K�ULµ4G
HEGI³�ÞLP\H�W5U!P"Q¨³EP"QE[�º¯H¨Y�K
HEJ5PzT�J�GLK�ÞLP¶ULµkHEJ5Puõ�P"QRHnß�H�W�Y¯QEHR³�YZõ9[5HEY¯U�K�N�M ¼uUL³EPzTVU�¼u²9º¯P\HRP¶QRHEGIHEY¯QRHEY�T\GLº
GLK9GLºZ»!Q�Y¯Q¨¼zG"»
Y¯K�W�Y�T\GIHRP,°AJ5P\HEJ5P\³nHEJ5PuPV±5Y¯QRHRP"K�TVPuULµkG�HEGI³EÞLP\H�¼¶G"»
GLTVHE[�GLº¯ºZ»ïT�J�GLK5ÞLP¶HEJ5Puõ�P"QRH¨ß�H
W9Y¯QRHR³�YZõ([5HEYZU�K�Q¡GLK�WgHRUz°yJ9GIH?PV±!HRP"K/H\N

D KIÿ_P"TVHEY¯K�ÞïGïHEGI³EÞLP\HzY¯K/HRUïHEJ5P�³�GLK5ÞLPgTVP"º¯ºkY¯Q�GïK�U�K f HR³�YZ®<Y¯GLº×HEGLQEò�Y¯K'YZHEQRP"ºZµ­N´M QRHEGLK�W GLºZU�K�P
[�HEY¯º¯YZHÝ»0°kGLQ�TV³EP"GIHRP"W·HEJ9GIH�²�³EU�¼u²9HEQ¨HEJ5Pz[�QRP\³�µ1UL³�T½J�GI³�GLTVHRP\³�Y¯QEHEY¯T\Q�ULµkHEJ5PuHEGI³EÞLP\H\N = J5Pu²�³EULÞL³½GL¼
³�P"GLW�QAY�K0HEJ5P,P"KàHEY¯³EP�W�GIHEG�T\[5õ�PLS�T\GLº¯T\[�º¯GIHRP,HEJ5P,³EP\HE[5³�K�HEJ�GIHA°kU�[�º¯W�õ�P�GLW�W�P"W0HRU�HEJ5P�T\º�[5HRHRP\³¨õ/»
G,HEGI³EÞLP\Hy°yYZHEJ�QR²�P"T\YZß�P"W�GIHRHR³�YZõ9[5HRP"Q"S<GLK9W�³EP\HE[5³�K�Q¡HEJ5PnK5P\° W�GIHEG�T\[5õ�P¨°yYZHEJmHEJ5P¨HEGI³EÞLP\HyY�K¶²9º�GLTVPLN
D KgHEJ�Y�Q¦T\GLQRP�HEJ5P�HEGI³�ÞLP\Hy°CGLQ?GLW�W5P"Wg°AYZHEJ�HEJ5P�²9GI³½GL¼uP\HRP\³�Q¦Þ�YZ®LP"K�Y¯K�HEGIõ9ºZP��!N¯ý��5N

= GIõ9ºZP��!N¯ý�� B ²�P"T\YZß9T = GI³�ÞLP\H D K�ÿ_P"TVHEY¯U�K = P"QEH
= GI³EÞLP\H D KIÿ_P"TVHEYZU�K� �GI³½GL¼uP\HRP\³�Q
= GI³EÞLP\Hq¢yGLK5ÞLP b P"º¯º � cLc
FAUL³�¼zGLº�Y��\P"W § UL²�²9ºZP\³ N dLi
^�³EP"á/[�P"K�TV» � i îÈý c��
@ ºZP"¼uP"K/H § Y¯QRHEGLK�TVP N¯ý c?�LdLd
 ¡J�Y�MqK5Þ�ºZP f N cLc ý
= J5P\HEGzMqK5Þ�ºZP c
Mq¼u²9º�YZHE[�W5P N¯ý

= J5P"QRPg²(GI³�GL¼uP\HRP\³�QzGI³�P0[�QRP"W HRUÈTVU�K�QEHR³�[�TVHzG´QR²9GLTVP�HEY¯¼uPgQRHRP\P\³�Y¯K�Þ´®LP"TVHRUL³"N = J�Y¯Q�Y¯QuGLT f
TVU�¼z²9º¯Y¯QEJ�P"WuHEJ5³EU�[5Þ�JmHEJ5P � ³EU�K5P"T�òLP\³k²9³EU!W9[�TVH×ULµ.HEJ5PAHRP"¼u²�UL³�GLº9QEHRP\P\³�Y¯K5Þ�®LP"TVHRUL³?GLK�W¶HEJ�PAQR²9GIHEY�GLº
QEHRP\P\³�Y¯K5Þm®LP"TVHRUL³"N = J�Y�Q?²�³EU<W�[�TVP"QyGz²9GI³EHEY�T\[�º¯GI³ATVU!P\¹¶T\YZP"K/Hyµ1UL³qP\®LP\³E»0P"ºZP"¼uP"K/HAY�K0HEJ5P�³�GLK5ÞLP�TVP"º�ºÌN
= J�Y¯Q¶TVU!P\¹¶T\YZP"K/HgTVUL³E³EP"QR²�U�K�W9Q¶HRU HEJ5P´K5P\P"W5P"W�GL¼uU�[9KàH�ULµ�W5P"º�G"»:µ1UL³�HEJ5P
³EP"QR²�P"TVHEYZ®LP
GLKàHRP"K�K9G
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^4YZÞ�[5³�P��!N d � D K9YZHEY¯GLº�FyU�K fh> U�¼uULÞLP"K�P"YZHh» § P\HRP"TVHRUL³n¢?P"Q�[�ºZHEQ

P"º¯P"¼uP"KàH¦GLK�Wg ¡¢ D N = J5P"QRPnTVU/P\¹mT\YZP"KàHEQyGI³EPn¼�[�º¯HEYZ²9º¯YZP"Wzõ/»mHEJ5PnGL¼u²9º¯YZHE[9W5Py²9GI³½GL¼uP\HRP\³"N = J9Y¯Q¡GL¼ f
²(º¯YZHE[�W5PnY¯QyHEJ5P�QRHR³EP"K5ÞLHEJ�ULµÐHEJ5P�³�P\HE[5³�K�Ny¤¨K�TVP�HEJ5P�³�P\HE[5³�Kgµ1UL³AP"GLT½JïP"ºZP"¼uP"K/HqY¯QAT\GLº¯T\[�º¯GIHRP"W.S(YZHyY�Q
HEJ�P"K0GLW�W5P"WgHRU¶HEJ5P�T\º¯[5HRHRP\³AHEJ�GIH?GLºZ³EP"GLW5»�PV±5Y¯QRHRP"W0Y¯K0HEJ5Pn³�GLK5ÞLP�TVP"º�º�ULµ4Y�KàHRP\³EP"QEH\N

¤¨K�TVP?HEJ9Y¯Q4HRP"QRH£W�GIHEG�QRP\H×°CGLQ£TVU�¼u²(ºZP\HRPLSàHEJ5P?K�P\°:²9GI³�GLº¯º¯P"º5K5U�K f J5U�¼uULÞLP"K�P"YZHh»uW5P\HRP"TVHRUL³k°kGLQ
[9QRP"W�HRU�²�³EU<TVP"QEQqHEJ5P�W�GIHEG<N = J5P�²(GI³�GLº¯ºZP"º�®!Y¯GIõ(Y¯º¯YZHÝ»�ULµ£HEJ5P,W�P"QEYZÞ�K�J9GLQqGLº¯³EP"GLW5»gõ�P\P"K�®IGLº¯Y¯W9GIHRP"W�S
K�U#°*HEJ�P�HEGLQRò0Y¯Q¦HRU�W5P"¼uU�K�QEHR³�GIHRP�HEJ�GIHyHEJ5P�³EP"Q�[�ºZHEQ?GI³EP�®!Y¯GIõ(ºZP�GLK�W0[�QEP\µ1[�º�Y¯KgHEJ5P�ÞLP"K�P\³�GLº.³�GLW9GI³
GI²9²9º¯Y¯T\GIHEYZU�K.N = J�PqY¯K9YZHEY¯GLº�³�P"QE[�ºZHEQk°kP\³EPnK5P"GI³�ºZ»z[�QEP"ºZP"QEQCGLQ¦K5ULHRP"WgY¯K�^4YZÞ�[5³EP7�!N d �5N B Y�K�TVPyHEJ5P"QEPq³�P f
Q�[�ºZHEQ4°kP\³EP?QRU�Y¯K5PVô�P"TVHEYZ®LPLS/HEJ5P¦°yY¯K�W�U#°kP"WuGI²�²�³EU�GLT½JzW�Y¯QET\[9QEQRP"W�Y¯K b J�GI²9HRP\³ DEDED °CGLQ×Y¯¼z²9ºZP"¼uP"K/HRP"W
GLK9W�HRP"QEHRP"W�N = J�P�K�P\°¬³�P"QE[�ºZHEQq°yYZHEJ�HEJ5P�°yY¯K9W5U#°�QET\GLº¯Y�K5ÞmGI³EPzQ�J5U#°yK
Y¯Kïß�Þ�[�³EP=�!N dLi N D H¨Y�QqGLº�QRU
Y�KàHRP\³EP"QEHEY¯K5ÞnHRU�K�ULHRPyHEJ�GIH×HEJ�P\³EPAY¯Q£G�T\ºZP"GI³¡K�U�K f J5U�¼uULÞLP"K5P"Y¯Hh»zGIH£³½GLK5ÞLPyTVP"º¯ºT� cLc °yJ5P\³�P?HEJ5P?HEGI³EÞLP\H
°CGLQkY¯K�ÿRP"TVHRP"W�N D K¶HEJ�Y¯Q×T\GLQRPLS<HEJ5PyHEGI³EÞLP\HC°kGLQ¡Y¯KàHRP\³�²�³EP\HRP"W¶GLQkG�J�P\HRP\³EULÞLP"K5P"YZHÝ»LS<J�U#°kP\®LP\³"S<HEJ�Y¯Q£¼¶G"»
K�ULH?õ�PqHEJ�P�T\GLQRP�Y¯K�P\®LP\³�»�Q�TVP"K�GI³�YZU5N
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^4YZÞ�[�³EP��!N dLi b º�[5HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�Kg¢yP"QE[�ºZHEQC°yY¯HEJ1�ÆY¯K9W5U#°yY�K5Þ
~?p-8 ; ~¨�4���Bx�u ; ~�s��z�9� ·�yzs��b��}:|_s��Rs3v(s:u��ex���«=x��Bxzy
� }:u7r+x9�9�&~��[�

MAQAW�Y¯QET\[9QEQRP"WgY¯K b J9GI²�HRP\³ DEDED YZH?GLº¯QEU¶¼zG"»�õ�Pn²�U�QEQEYZõ(ºZPAHRU�[�QRPnHEJ5P b º¯[5HRHRP\³ b º¯GLQEQEYZß(T\GIHEYZU�K
GI²9²9º¯Y¯T\GIHEYZU�K�GLQ×G¨HEGI³�ÞLP\H¡W5P\HRP"TVHRUL³"N×MAÞ�GLY¯K�SàHEJ5P?QEGL¼uP e
b Mq¢ e W�GIHEG�QRP\HÐ°CGLQ£[�QEP"WuGLQÐ²�³EP\®<YZU�[�QEº¯»
W�P"QETV³�YZõ�P"W�N4MAQCQEJ�U#°yK�Y¯Kzß9Þ�[5³EP7�!N d �!S5HEJ5PAHEGI³�ÞLP\HkHEJ9GIHk°CGLQCY¯K�ÿRP"TVHRP"WmGIHC³�GLK�ÞLPqTVP"º¯º]� cLc Y¯QkT\ºZP"GI³�ºZ»
®<Y¯QEY¯õ9ºZPLS<GLK�WgULµ4Gz¼�[9T�JgÞL³EP"GIHRP\³¨¼zGIÞ�K�Y¯HE[�W5PnHEJ�GLKgULHEJ�P\³yT\º¯[5HRHRP\³yY�KgHEJ5P�W�GIHEGzQEP\H\S¯� = P"QEH�ý
�?�½N

FyPV±<H\SCG´QEJ�YZµ1H,Y�K�HEJ�P0QEY¯¼u²9º¯Pm¼uP"GLK °CGLQzGLK�GLº¯»e�\P"W�N D H�Y�QuY¯KàHRP\³�P"QRHEY¯K5Þ
HRU·K5ULHRPgHEJ�GIHuHEJ�P
º�GI³EÞLPnGI³EP"G�ULµ&T\º¯[�HRHRP\³CY�KmHEJ�Pqß9³�QRHk²9GI³EHCULµ�HEJ5PnW�GIHEGuQEP\HCY�Q¡PV±<HR³EP"¼uP"º¯»mQRHR³EU�K�Þ�GLK9W�U#®LP\³E²�U#°kP\³�Y¯K�Þ5N
> U#°kP\®LP\³"S4HEJ5P¶Q�¼zGLº¯ºZP\³n³EP\HE[�³�K
ULµCHEJ5PzHEGI³EÞLP\H,GIH�³�GLK5ÞLP¶TVP"º�º�� cLc Y¯QnGLº�QRU0®<Y¯QEYZõ9º¯PLN = J9Y¯Q¨³EP"QE[�º¯H¨Y�Q
³�P\¸�P"TVHRP"W·Y¯K
ß�Þ�[�³EP@�!N d �/N¶MAº�º&ULµkHEJ5P"QRP¶PV±!²�P\³�Y¯¼zP"KàHEQ¨°kP\³EPzTVU�K�W�[9TVHRP"W´°yYZHEJïõ�ULHEJ
HEJ5Pz³EP"GLºÐGLK9W
Y�¼zGIÞ�Y¯K�GI³E»È²�UL³�HEYZU�K'ULµyHEJ5P0W�GIHEG´QEP\H\N = J�P�³�P"QE[�ºZHEQ,°kP\³EP0K5P"GI³�ºZ»�Y¯W5P"K/HEY¯T\GLºÌS��1HEJ5P\» QEJ5U6°¡P"W HEJ�P
Q�GL¼uPyK5U�K f J�U�¼uULÞLP"K5P"YZHEYZP"Q£GLK�WuHEGI³EÞLP\HEQ8�½S<QRU�HEJ�P?Y¯¼zGIÞ�Y¯K�GI³�»�³EP\HE[5³½K�²9ºZULHEQ×GI³EPyU�¼zYZHRHRP"WzY¯KuY�KàHRP\³EP"QEH
ULµyõ�³EP\®<YZHh»LNN�ÆJ5P"K'HEJ5P�T\º¯[5HRHRP\³�T\º¯GLQEQ�YZß9T\GIHEYZU�K�³EP"QE[�º¯HEQ�GLK�W�HEJ5P�QEY¯¼u²9º¯P¶¼uP"GLK'QEJ�YZµ1H�³EP"Q�[�ºZHEQ�GI³�P
TVU�¼z²9GI³EP"W´Y¯KïHEGLK�W5P"¼0S�YZH¨ºZP"GLW�Q¨U�K5PuHRU0QE[9QR²�P"TVHAHEJ�GIHnHEJ�P\³EPzY¯Q¨G�®LP\³E»�J9YZÞ�Jï²�³EULõ9GIõ9Y�º¯YZHh»gHEJ9GIH�G
HEGI³�ÞLP\Hq¼zG#»0³EP"QEY�W5P�GIHA³½GLK5ÞLP�TVP"º¯ºA� cLc S�°yJ�Y¯ºZPnHEJ�P\³EP�Y¯QAG¶QEY¯Þ�K�YZß9T\GLK/HyGL¼uU�[�K/HyULµ×Y�K�J5U�¼uULÞLP"K5P\U�[9Q
HRP\³�³�GLY¯KgY¯K�HEJ5P�õ�P\Þ�Y�K�K�Y¯K5Þ,ULµ�HEJ5P�W�GIHEGzQEP\H?HEJ�GIHyW5U!P"Q?K5ULH?Y�K�W�Y¯T\GIHRPnHEGI³EÞLP\HA²�³EP"QRP"K9TVPLN
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= J�Y¯Q¦¼zP\HEJ5U!W�¼zG"»0K�ULH?õ�Pnµ3U!U�º.²�³�U/ULµ4J5U#°kP\®LP\³"N = J�Y�Q?¼uP\HEJ5U<Wg³EP"º¯Y¯P"Q¦U�K0HEJ5P�GLQEQE[�¼u²9HEYZU�K
HEJ9GIH�HEJ5P¶GLW�W9YZHEYZU�K
ULµ¦G0HEGI³EÞLP\H�HRU�Gg³½GLK5ÞLP¶TVP"º¯º×T½J�GLK5ÞLP"Q,YZHEQnõ�P"QRH�ß9H�W�Y¯QRHR³�Y¯õ9[5HEYZU�K�Q"N D K´³EP"GLº�YZHh»
HEJ9GIHz¼zG"»'K5ULH�õ�P�HEJ5PgT\GLQRPLN D µ?HEJ5PgGLW�W�YZHEY¯U�K�ULµqGïHEGI³EÞLP\H¶W5U!P"QuK5ULHuT�J�GLK�ÞLPgHEJ5PgW�Y¯QRHR³�Y¯õ9[5HEYZU�K
ULµCHEJ�GIH�³�GLK5ÞLP¶TVP"º�ºÌS�HEJ�GIH�³�GLK5ÞLP¶TVP"º�º£Y¯Q�K�ULH�³EP\Þ�GI³�W5P"W�GLQ�G0HEGI³EÞLP\H\N D µCK5U�K f J�U�¼uULÞLP"K5P"YZHEYZP"Q¦ÿR[9QRH
J9GI²�²�P"KgHRUmGI²�²�P"GI³yY�KgHEJ5P�TVUL³�³EP"TVHqW9Y¯QRHEGLK�TVP�µ1³EU�¼ P"GLT½JïULHEJ5P\³qY�KgHEJ5P�W�GIHEGmT\[5õ�PLS�HEJ�Y¯QA¼zG"»0GLº�QRU
õ�PuTVU�K�QRHR³½[5P"W·GLQ�G�HEGI³EÞLP\H�°yJ5P"K´Y¯K
³�P"GLº¯YZHh»ïYZH�Y¯QnK5ULH\N D H�¼zG#»�õ�Pu²�U�QEQEYZõ(ºZP�HRU�W�U0QRP\®LP\³�GLºÐ³�[9K�Q
°AYZHEJ0W�Yüô�P\³EP"K/HyQET\GLºZP�µ1GLTVHRUL³½QyHRU�TVU�K�T\º¯[�W5P�YZµ&²�U�QEQ�YZõ9ºZP¨HEGI³EÞLP\HEQ¨GI³EP�³EP"GLº¯ºZ»�HEGI³EÞLP\HEQ\S�UL³AY¯µ&HEJ5P\»0GI³�P
Q�Y¯¼u²9ºZ»,K5U�K f J5U�¼zULÞLP"K5P\U�[�Q¡³EP\HE[5³�K�Q"N D µ�YZH×°kP\³EPq²�U�Q�QEYZõ9ºZPCHRU,á/[�GLK/HEYZµ1»AÿR[�QEH£J5U#°ÆHEJ5PqGLW�W�YZHEYZU�KzULµ.G
HEGI³�ÞLP\H?°yYZHEJgQR²�P"T\YZß(TA²(GI³�GL¼uP\HRP\³�Q?¼¶G"»gT�J�GLK�ÞLP�G�õ9GLQRP�W�Y�QRHR³�YZõ9[�HEYZU�K�SàHEJ9Y¯QC²�³EU<W�[�TVHC¼zG"»�õ�P¨®LP\³E»
[9QRP\µ1[9ºÌN D H?Y¯QCK5ULH¦K5P"GI³�º¯»mGLQ¦TVU�¼u²9[�HEGIHEYZU�K�GLº¯ºZ»mTVU�¼u²9ºZPV±�GLQ¦HEJ5P B<= MA  ²9³EU!TVP"Q�Q\S5GLK�WgYZHC¼zG"»�®LP\³E»
°kP"º¯º�²�³�U!W�[9TVPq³�P"QE[�ºZHEQ¦HEJ9GIHyGI³EP�¼,[�T�J�õ�P\HRHRP\³AYZµ&HEJ�P\»m°kP\³EP�²�³�UL²�P\³½ºZ»¶Y¯K/HRP\³E²�³EP\HRP"W.N

¤¨K5Pu¼,[�QRHnGLº¯QRU0K5ULHRPuHEJ9GIHnHEJ�Y¯Q¨¼uP\HEJ5U<W
U�K�ºZ»0³�P"º¯GIHRP"Q�T�J9GLK5ÞLP"Q�Y¯K´ºZU<T\GLº�³EP\HE[5³�K9Q\N = J9Y¯QAY�Q
GLK�ULHEJ5P\³kY�K�J5P\³EP"K/H×°kP"GIò!K5P"Q�Q£°yY¯HEJzHEJ5Pq¼uP\HEJ5U<W�N b ºZP"GI³�ºZ»LS!YZH£W5U!P"Q×HRP"K9W¶HRU�J�YZÞ�J�º�YZÞ�JàHÐGI³EP"GLQk°yJ�P\³EP
G
HEGI³�ÞLP\H¶¼zG"»�³EP"QEY¯W�PLN > U#°kP\®LP\³"S¦YZHuW5U/P"QuK�ULH,PV±<²�U�QRP0GLK/»/HEJ�Y�K5ÞïGIõ�U�[5HuHEJ�P�³�P"º¯GIHEYZ®LPgQRHR³EP"K5ÞLHEJ
ULµCHEJ5P¶³EP\HE[5³�K�S�K5UL³�W5U!P"Q�Y¯Hn³EP"º¯GIHRP¶GLK/»·Y¯K5µ1UL³�¼zGIHEYZU�K´GIõ�U�[5H�HEJ5PzPV±<²�P"TVHRP"WÈ®�GLº�[5PuULµCHEJ5P¶³EP\HE[�³�K
UL³�W�Yüô�P\³EP"K�TVP"Q�µ1³EU�¼sHEJ9GIH�PV±<²�P"TVHRP"W'®IGLº¯[5PLN = J�Y¯Q�¼¶G"»·²�³�U#®LP�HRU�õ�P¶GLK Y¯K/HRU�ºZP\³�GIõ9º¯Pz°¡P"GIò<K5P"QEQ"S
õ�P"T\GL[�QEPmHEJ5P\³�P�Y�Q�K5U
á![�GLº¯YZHEGIHEYZ®LP�¼uP\HR³�Y�T¶HEJ�GIHu¼zG#»Èõ�P�[�QRP"W�HRU
W�P\ß9K5P�°yJ�GIH�ºZP\®LP"ºkULµy³EP\HE[5³½K�Q
TVU�K9QRHEYZHE[5HRP,HEGI³EÞLP\HEQ\S.GLK�W�°yJ�Y�T�J�U�K5P"Q¨W5U�K�ULH\N D µ×Gm¼zP"GLKïQ�J�YZµ1HyULµ�É
°CGLQ¨P"K�TVU�[�K/HRP\³EP"Wïõ�P\HÝ°¡P\P"K
³½GLK5ÞLP�TVP"º�º¯Q�HEJ�GIH�J�GLW'GLKÈUL³½YZÞ�Y¯K�GLº×QEHR³EP"K5ÞLHEJ'³EP\HE[5³�KÈULµ½G(SÐGLK�W'GïQRP"TVU�K�W'¼uP"GLK�Q�J�YZµ1H�ULµ+É °kGLQ
ULõ(QRP\³E®LP"Wuõ�P\Hh°kP\P"KuULHEJ5P\³£³�GLK5ÞLP?TVP"º¯º¯Q4HEJ9GIH×J�GLWuGLKuUL³�YZÞ�Y�K�GLº!³EP\HE[5³�K�QRHR³EP"K�ÞLHEJuULµ�ý c G�SàHEJ�P\³EP¦°¡U�[9º¯W
õ�P�K5U�W�Y¯QRHEY¯K9TVHEYZU�K0õ�P\Hh°kP\P"K
HEJ5P�Hh°kU0Y¯K�HEJ5PuQEY¯¼u²(ºZP�¼uP"GLK´QEJ9YZµ3H\N¨Mqº¯QRU5S�HEJ5P\³EP�W5U!P"Q¨K5ULHnGI²�²�P"GI³
HRU�õ�P�G¶T\º¯P"GI³qY¯K/HE[�YZHEY¯®LP�°kG#»0HRU¶³�P"º¯GIHRP�HEJ�P�QEY¯¼z²9ºZP�¼uP"GLK�QEJ�YZµ1HEQyGLK�W�HEJ5P b º¯[5HRHRP\³ b º¯GLQEQEYZß(T\GIHEYZU�K
³�P"QE[�ºZHEQ\N > U#°kP\®LP\³"S?P\®LP"K8°yYZHEJ HEJ5P"QRP�°¡P"GIò<K5P"QEQRP"QmTVU�K�QEY¯W�P\³EP"W�S£HEJ�Pg³EP"QE[�ºZHEQzULµAHEJ5P"QEP0HRP"QRHEQ¶GI³�P
²9³EU�¼zY¯QEY�K5Þ,GLK9W0¼zG"»�õ�P¨²�³EU<W�[�TVHEYZ®LPn³�P"QRP"GI³�T�J�GI³EP"GLQyY�K�HEJ5Pnµ1[�HE[5³EPLN

~?p�~ 98|0�BxB��uhs��Bx�t@ª/u�}�t:�-y
��r+x9�9�f~¨�[�$s�|(t@�	|(s:~¨���8�M�
= J�Y¯Q�QRP"TVHEY¯U�K PV±<GL¼¶Y¯K5P"QgHEJ5P´³�P"QE[�ºZHEQ�ULõ�HEGLY�K5P"W�µ3³�U�¼ûHEJ5P·Y¯K�TV³EP"¼zP"KàHEGLº�QEHRP\²9QgGLK�W HRP"QRHEQ

P"K9TVU�[�KàHRP\³�P"WÈW�[5³½Y¯K5Þ�HEJ5P¶TV³EP"GIHEYZU�KÈULµCHEJ5Pzß9K�GLºÐGI²9²9º¯Y¯T\GIHEYZU�K.N = J5Puß�³�QEH�QE[5õ9QRP"TVHEY¯U�K·W5P"GLº¯Qn°AYZHEJ
UL²9HEY¯¼zY��"GIHEYZU�K
ULµkHEJ5PzW�GIHEG0²9GLQEQEY¯K�Þ�¼zU!W5P"ºØN = J�PzQRP"TVU�K�W·W5P"GLº�Q¨°yYZHEJ´T�J9GLK5Þ�Y¯K5ÞgHEJ5PzW9GIHEG�Hh»!²�P"Q
ULµqHEJ5P�W9Yüô�P\³�P"KàHzY¯K/HRP\ÞL³�GIHRP"W�GI²�²9º¯Y¯T\GIHEY¯U�K�QuY¯K UL³�W5P\³uHRU�ULõ�HEGLY¯K G´ß(K5P\³¶ºZP\®LP"º¦ULµqÞL³�GLK![�º¯GI³�Y¯Hh»LSCG
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TVU�K9QEY¯QRHRP"K/HqW9GIHEG¶HÝ»/²�PLS�GLK�Wï¼uUL³EP�TVU�K�ÞL³�[5P"K/Hq³½[�K0HEY¯¼zP"Q\N = J�P�HEJ�YZ³½W0GLK�W�ß9K�GLº�QRHEGIÞLPuW5P"GLº�°AYZHEJ
QEP\®LP\³�GLº�UL²�HEY�¼zY��"GIHEYZU�K¶HEJ�GIH×°kP\³EPAGLY¯¼zP"W¶GIH£³�P"W�[�T\Y¯K5Þ¨HEJ5PAP"KàHEY¯³EPyTVU�¼u²9º¯PV±<YZHÝ»�ULµ�HEJ�P¨¤	�\HE[5³�ò�ß9º¯HRP\³
°AJ�Y¯ºZP¨¼zGLY¯K/HEGLY¯K�Y¯K�Þ�GLT\T\[�³�GIHRP�GLK�W�³�P"º¯Y¯GIõ9ºZP¨³EP"Q�[�ºZHEQ\N

~�p«~�pMo ª�s��z�9�M|&�=�[{fx�«Rs?� s ; �0�8x�r�x9�8�f~��[��p = J5PCß�³½QRHÐQRP\HÐULµ9UL²�HEY�¼zY��"GIHEYZU�K�QÐGLK9GLºZ»e�\P"WuW�P"GLº
°AYZHEJ�HEJ5Pn²9GLQEQEY�K5Þ�ULµ&HEJ5P�W�GIHEGuT\[5õ�P¨õ�P\Hh°kP\P"KgHEJ5P�¤	�\HE[5³�òmQRHEGIÞLP�GLK9W�HEJ5P § UL²�²9ºZP\³¦^4Y¯ºZHRP\³?QRHEGIÞLPLN
= J5P\³EP?°kP\³EP?HEJ5³�P\PA¼zGLY¯K¶QRU�º¯[5HEYZU�K9Q\S�P"GLT�Jm³EP\HE[5³½K�Y¯K5Þ¨HEJ5PAPV±!²�P"TVHRP"Wz³�P"QE[�ºZHEQÐ°AYZHEJuU�K5PqT\G"®LP"GIH\N = J5P
º�GLQRH¦UL²�HEY¯¼zYC�"GIHEYZU�KgW�Y¯WgK5ULHyõ�P"J9G"®LP�GLQ¦PV±<²�P"TVHRP"W�S�õ9[�H?[5²�U�K�µ1[5³�HEJ5P\³?GLK�GLºZ»<QEY¯Q¦YZH¦õ�P"TVU�¼uP"QyT\ºZP"GI³"N

= J5P�ß9³�QRH?QRU�º¯[�HEYZU�Kg³EP"á![�YZ³EP"W�HEJ9GIH?P\®LP\³E»gõ!»/HRP�ULµ4W9GIHEGzõ�Pn²9GLQEQRP"W�HEJ5³EP\P�HEY�¼uP"Q\S¯� = P"QRH�ý����½N
¤nK�TVPmHRU
TVU�º¯ºZP"TVH�HEJ5P�W�GIHEG<SÐU�K�TVP�HRUï²9GLQEQ,HEJ5P�W�GIHEG�HRUïHEJ�P�K5PV±<H,²9YZ²�P"º¯Y¯K5PzQEHEGIÞLPLS£GLK�W�U�K�TVP�HRU
W9Y¯QEQRP"¼zY�K�GIHRP�HEJ5P�W�GIHEG�GL¼uU�K5Þ�HEJ5P�²9³EU!TVP"Q�QRUL³�QAULµ×HEJ5P § UL²�²(ºZP\³Aß(ºZHRP\³qQEHEGIÞLPLN = J�P�³EP"QE[9ºZHEY¯K5Þz³½[�K
HEY�¼uP"Q£GI³EPqY¯º¯º¯[9QRHR³�GIHRP"WzY¯KzHEGIõ9ºZP	�!N¯ý i NC¤¨K5PyY¯¼¶¼uP"W�Y¯GIHRP"ºZ»�K5ULHEY¯TVP"Q¡HEJ�GIH¡HEJ5PATVU�¼z¼,[�K�Y�T\GIHEYZU�KzHEY¯¼zP"Q
µ1UL³kHEJ5P¨¤	�\HE[�³EòuQRP"K�W�GI³EPAQEY¯Þ�K�YZß9T\GLK/HEºZ»�J�YZÞ�J5P\³"S]��GI²�²�³EU#±<Y�¼zGIHRP"ºZ»zG�µ�GLTVHRUL³CULµ.Hh°kUe�½S<HEJ�GLKmHEJ5Pyß�³½QRH
QEP"K�W�Y�KÈHEJ5P�²9Y¯²�P"º�Y¯K5Puõ�P\µ3UL³�PmHEJ5P�T\º¯[5HRHRP\³uT\º¯GLQ�QEYZß9T\GIHEYZU�K'TVU<W5P�°kGLQuY¯K/HRP\ÞL³�GIHRP"W = J�P¶ß�³�QEH,QRHEGIÞLP
Y�K HEJ5P0²9YZ²�P"º¯Y�K5P¶GLº¯QRUÈP"K�TVU�[�K/HRP\³�QzHEJ5P0º¯U�K5ÞLP"QRH¶QRP"K9W HEY¯¼uPLN = J9Y¯Q�Y¯Quõ�P"T\GL[�QRPgµ1U�º¯ºZU6°yY¯K5Þ´QRHEGIÞLP"Q
GI³�P�GLº¯ºZU6°¡P"W HRUÈPV±!P"T\[5HRPïGLK8GLQR»<K�T½J5³EU�K5U�[�Q¶QRP"K�W�SkGLK�W HEJ5P"K:TVU�K/HEY¯K![5P0°yY¯HEJ ²�³EU<TVP"QEQEY¯K5Þ5N = J5P
U�K9ºZ»�HEY¯¼zP�G0õ9ºZU<TEò�¼,[�QRHnU<T\T\[5³�Y¯Q¨°AJ5P"K´G�²�³EU<TVP"QEQ�¼,[�QRH¨°CGLYZHnHRU0³EP"TVP"YZ®LPmW�GIHEG�õ�P\µ3UL³EPzY¯H¨¼¶G"»
TVU�¼¶¼uP"K�TVP�²�³EU<TVP"QEQEY¯K5Þ5N = J5P\³EP\µ1UL³EPLS4HEJ5Pmß9³�QRH�QRHEGIÞLPgY¯KÈHEJ5P¶²(YZ²�P"º¯Y¯K5PuJ�GLQ�HEJ5P�HR³�[5PmQEP\³�Y¯GLº×HEY�¼uP
K�P\P"W5P"WgHRU¶QRP"K9W0W�GIHEGuHRUmHEJ5Pnµ3U�º�ºZU#°yY�K5ÞuQRHEGIÞLP"Q\N = J�Y¯Q¦QRP\³½Y¯GLº�HEY¯¼uPnõ�P\µ1UL³EPnHEJ5P�Y¯K/HRP\ÞL³�GIHEYZU�K�ULµ&HEJ�P
b º¯[5HRHRP\³ b º¯GLQ�QEYZß9T\GIHEYZU�K ¼uP"T½J�GLK�Y¯Q�¼x®IGI³�YZP"W µ1³EU�¼ ýIN i HRU�ýIN��
QRP"TVU�K�W�Q\N = J�P\³EP\µ3UL³�PLS£HEJ�Y¯QuY�Q�HEJ�P
õ(GLQRP"º¯Y¯K5P¨HEJ�GIHyHEJ5P�K5P\°*QRHEGIÞLP�HR³�YZP"Q¦HRUmGLT�J�YZP\®LPLN

= J5PqQRP"TVU�K�W�UL²�HEY¯¼zYC�"GIHEYZU�KzHEJ�GIHk°CGLQkGLT\TVU�¼z²9º¯Y¯QEJ�P"Wz°CGLQkTV³�P"GIHRP"Wmõ!»¶GLW�W9Y¯K5Þ�G�W�Y¯QRHR³�Y¯õ9[5HRP"W
W9GIHEG
²9GLQEQEY¯K�Þ�¼uU<W5P"ºÌS�� = P"QRHgý
�?�½N = J�Y¯Q,¼uU<W5P"ºCGLº¯ºZU#°kP"W P"GLT�J:²�³EU<TVP"QEQ�HRU´W5P\HRP\³�¼zY¯K�Pm°yJ�P\³EPgYZH
Q�J5U�[�º¯W�QRP"K�W GLK�W�³EP"TVP"YZ®LP0YZHEQ,W�GIHEGïHRU
UL³uµ3³EU�¼0N = J5P\³EP\µ1UL³EPLS×Y¯K�HEJ�Y¯Q,¼zGLK�K5P\³"S×GLº�º£ULµ?HEJ�P�W9GIHEG
¼,[�QRHAU�K�ºZ»�õ�P�QRP"K/HyU�K�TVPLN > U#°kP\®LP\³"S�HEJ�Y�Qy¼uP\HEJ5U<W�GLº�QRU¶³EP"á![�YZ³�P"Q?¼zGLK/»0QRP"K�W�Q\N @ GLT�J�³�GLK5ÞLP�TVP"º�º
Y�Q�P\®IGLº¯[�GIHRP"WÈY�K�W�YZ®<Y¯W�[�GLº�ºZ»0GLK�W·HEJ�P"K·²9GLQEQEP"W·HRUïHEJ5PmK5P\P"W�P"W·²�³EU<TVP"QEQRUL³,Y¯K·YZHEQ�U#°AKÈQRP"K�W.N = J5P
Y�K�YZHEY¯GLº�³EP"QE[9ºZHEQCULµ&HEJ9Y¯Q¦¼uP\HEJ5U<W0GI³EP�Q�J5U#°yK�Y¯K�HEGIõ9ºZP��!N¯ý
�!N

= J5P¦HEJ�Y¯³�W�GLK�W�ß9K�GLº5¼uP\HEJ�U!WuTV³EP"GIHRP"Wm°CGLQÐHEJ5P?QEY¯K�Þ�ºZP¦QRP"K�Wu¼uU<W5P"ºÌS0� = P"QRHyý � �½N = J9Y¯QÐ¼uU<W5P"º
°CGLQ£T\º¯U�QRP"ºZ»,³EP"º¯GIHRP"WuHRU�HEJ5P?QRP"TVU�K�W�S!J5U#°kP\®LP\³k°yYZHEJuU�K5P?W9Yüô�P\³�P"K�TVPLNÐ¢yGIHEJ5P\³¡HEJ�GLKuP\®IGLº¯[�GIHEY¯K5Þ�GLK9W
QEP"K�W�Y¯K5Þ�³�GLK5ÞLP¨TVP"º¯º¯QCGLQkP"K�TVU�[�K/HRP\³EP"W�S5HEJ5Pq³�GLK5ÞLPnTVP"º¯º�Q£°kP\³EPn¼zGI³EòLP"W�GLK�W�HEJ5P"K�QRP"K/H¦Y¯K¶U�K�Pqº¯GI³�ÞLP

� f �<ý



= GIõ9ºZP��!N¯ý i D K9YZHEY¯GLº D K/HRP\ÞL³�GIHRP"Wï¢y[�K = Y¯¼uPnªk³EP"GIò!W�U#°yK
 ¡YZ²�P"º¯Y¯K5P B HEGIÞLP  £³EU!TVP"Q�QRUL³�Q ¢?P"TVP"YZ®LP b U�¼u²9[5HEGIHEY¯U�K B P"K�W = ULHEGLº
¤>�\HE[5³Eò�ß9ºZHRP\³ ý c N��<ý d � i �!N i ��� � �!N��q��� i � c N����q�<ý
§ UL²�²(ºZP\³¦ß9ºZHRP\³ ý � c N c ý��q� c N d �e� c c N¯ý dLi � � c N��������
@ GLQR»�°¡P"YZÞ�J/H ý � c N�� d ýLý c N c ���q� c N cLc�d�� � c N�� i ���
> GI³�Wg°kP"YZÞ�J/H ý � c N dLdLi � c N��q� dLi c N cLcLc ý � c N�� i � d
@ GLQR»�ªk^ ý � c N i��Li�� c N c � d � c N cLcLc ý � c N�� i ���
> GI³�W0ªC^ ý � c N i �I� d c N c ���<ý c N cLcLc ý � c N���� d �
 ¡[�º¯QRP b U�¼z²�³ ý � c N iLd �q� c N¯ý
� d � c N cLc�i � � c N���� dLi
b ^!Mq¢ ý � c N�� iIc � c N c ýLý
� c N cLcLcLc � c N����<ý
�
@ QRHEY¯¼zGIHRP"W = J5³EU�[5Þ�J�²9[5H c N c ý
� c
@ QRHEY¯¼zGIHRP"W�X�GIHRP"K�TV» �q� d N����<ý
�
e P"GLQE[5³�P"W = J5³EU�[�Þ�J5²9[5H c N c ý�� c
e P"GLQE[5³�P"W0X�GIHRP"K�TV» �q� i N��q�<ý c

= GIõ9ºZP��!N¯ý
� D K�W�Y¯®!Y¯W9[�GLº9¢AGLK5ÞLP b P"º¯º B P"K�Wg¢y[�K = Y¯¼uP"Q
 ¡YZ²�P"º¯Y¯K5P B HEGIÞLP  £³EU!TVP"Q�QRUL³�Q ¢?P"TVP"YZ®LP b U�¼u²9[5HEGIHEY¯U�K B P"K�W = ULHEGLº
¤>�\HE[5³Eò�ß9ºZHRP\³ ý c N��<ý d � i �!N i ��� � ýIN��q��� i i �!N����q�<ý
§ UL²�²(ºZP\³¦ß9ºZHRP\³ ý i �!N c ý��q� c N d �e� c c N¯ý dLi � i �!N��������
@ GLQR»�°¡P"YZÞ�J/H ý i �!N�� d ýLý c N c ���q� c N cLc�d�� i �!N�� i ���
> GI³�Wg°kP"YZÞ�J/H ý i �!N dLdLi � c N��q� dLi c N cLcLc ý i �!N�� i � d
@ GLQR»�ªk^ ý i �!N i��Li�� c N c � d � c N cLcLc ý i �!N�� i ���
> GI³�W0ªC^ ý i �!N i �I� d c N c ���<ý c N cLcLc ý i �!N���� d �
 ¡[�º¯QRP b U�¼z²�³ ý i �!N iLd �q� c N¯ý
� d � c N cLc�i � i �!N���� dLi
b ^!Mq¢ ý i �!N�� iIc � c N c ýLý
� c N cLcLcLc i �!N����<ý
�
@ QRHEY¯¼zGIHRP"W = J5³EU�[5Þ�J�²9[5H c N c ý�� c
@ QRHEY¯¼zGIHRP"W�X�GIHRP"K�TV» �q���5N����<ý
�
e P"GLQE[5³�P"W = J5³EU�[�Þ�J5²9[5H c N c ý�� c
e P"GLQE[5³�P"W0X�GIHRP"K�TV» �q���!N��q�<ý c
QEP"K�W�N = J�Y¯Q×°kGLQkGLK¶GIHRHRP"¼u²9H¡HRU�º¯Y¯¼zY¯H�HEJ�PyU#®LP\³½J5P"GLW�Y¯Kà®LU�º¯®LP"Wz°yJ5P"Km¼zGIò<Y¯K5Þ�¼zGLK/»zQRP"K�W9Q£GLTV³EU�QEQ
GgK�P\Hh°kUL³Eò(N > U6°¡P\®LP\³"S�HEJ5Pu³EP"Q�[�ºZHEQ¨ULµkHEJ�Y¯Qn¼uP\HEJ5U<W
°kP\³EP¶GLTVHE[�GLº¯º¯»�¼,[�T�J´°kUL³�QRPLS��1µ1GLTVHRUL³�ULµ��?�½S
HEJ9GLK:HEJ5P�Q�Y¯K5Þ�ºZP�³�GLK5ÞLPïTVP"º¯º?YZHRP\³½GIHEYZU�K8¼uP\HEJ�U!W�N = J�Y¯QuQEP\P"¼zQzPV±<HR³EP"¼uP"ºZ» U<W�W:GIHmß�³�QRHuÞ�º¯GLK9TVPLS
J�U#°kP\®LP\³"S�GIµ1HRP\³qµ1[5³�HEJ5P\³AY¯K9QR²�P"TVHEYZU�KgYZH?õ�P"TVU�¼uP"QqT\ºZP"GI³y°AJà»�HEJ�Y¯QAY¯Q¦HEJ5P,T\GLQRPLNA¤¨K5P�¼�[�QEHyòLP\P\²
Y¯K
¼¶Y¯K�W,HEJ�GIH×HEJ5P?º�GI³EÞLP"QRH×²9J/»<QEY¯T\GLº<²9GLT�òLP\H¡T\GI²9GIõ9º¯P¦ULµ(HR³�G#®LP\³�QEY¯K�Þ�U�[5³£K5P\HÝ°¡UL³�ò�Y�Q¦ý iIcLc õ!»/HRP"Q\N = J9Y¯Q
Y�Q¡õ�P"T\GL[�QEPnULµ�HEJ5Pn²9GIHEJ e�= ]©QRP\H¦µ3UL³¦U�[�³ @ HEJ5P\³�K�P\H¦õ9GLTEò!õ�U�K5PLN = J5PnQEY��\P¨ULµ4G�QEY¯K5Þ�ºZP¨³�GLK�ÞLP¨TVP"º�º
Y�Q��<ý �Ld õ!»/HRP"QC°AJ5P"K�ó ¿Üý
�!S0» ¿Üý d �!S4=Ì¿ i ý d S�GLK�W�HEJ5P¨W�GIHEG,Hh»!²�P¨õ�P"Y¯K5Þ�²9GLQEQRP"W�Y¯QCG=���,õ(YZH
W�U�[5õ9ºZPLN = J5P\³EP\µ1UL³EPLS<YZH¡Y�Q¡Y¯¼z²�U�Q�QEYZõ9ºZPCHRU,²9GLQEQ¡P\®LP"K�U�K5Pq³�GLK5ÞLPATVP"º�º(Y¯KmG�Q�Y¯K5Þ�ºZP?²(GLTEòLP\H\N = J�Y¯Q£K�P\°
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Y�¼u²9ºZP"¼uP"K/HEGIHEYZU�K�W5U/P"Q,K5ULH�³EP"W�[�TVPmHEJ5P�GL¼zU�[�KàH,ULµ¦U#®LP\³½J5P"GLW GLQEQRU<T\Y¯GIHRP"W�°yYZHEJÈ¼,[�ºZHEY¯²9ºZPzQRP"K�W9Q
Q�YZÞ�K�YZß9T\GLK/HEºZ»LS<õ�P"T\GL[�QRPnHEJ5P�W�GIHEGzQRP\H?õ�P"Y¯K�Þ,²(GLQEQRP"W0Y¯Q¦QEU¶º¯GI³EÞLPLN

> U6°¡P\®LP\³#S¦HEJ�Y¯QuW5U!P"QuK5ULHzPV±<²9º¯GLY¯K'°yJ/»ÈHEJ�P�K5P\° Y¯¼u²(ºZP"¼uP"K/HEGIHEYZU�K °¡U�[9º¯W'õ�P0GLK/»'°¡UL³�QEP
HEJ9GLK�HEJ�P�²�³�P\®!YZU�[9Q?®LP\³�QEY¯U�K�N = J�Y¯QyGLº�QRU�T\GLKïõ�P,PV±!²9º�GLY¯K5P"W0°AYZHEJ�G�T\ºZU�QRP�ºZU!ULò0GIH¨HEJ5P,TVU�¼¶¼�[�K9Y f
T\GIHEY¯U�K�QRHR³½[�TVHE[5³EP�Y¯Kà®LU�º¯®LP"W�N = J5P¶QEP"K�W�Q�Y�K·õ�ULHEJ·®LP\³�Q�YZU�K�Q�°kP\³EP�õ9ºZU<TEò<Y¯K5Þ0QRP"K9W�Q�GLK�WÈ³EP"TVP"YZ®LP"Q\N
ªkP"T\GL[�QEPuULµ×HEJ5PuQRHR³�[�TVHE[�³EPLS�HEJ5P\³EP,°kGLQnQRU�¼zP,UL³½W5P\³�Y¯K5Þ�Y¯¼u²�U�QRP"W�U�KïHEJ5PuTVU�¼z¼�[9K�Y¯T\GIHEYZU�K�Q"N = J5P
Q�¼zGLº¯ºZP\³�TVU�¼z¼�[9K�Y¯T\GIHEYZU�K�Q�°¡P\³�PkGLº¯º¯U#°kP"W�HRUqY¯KàHRP\³½ºZP"G"®LPCU�K5PkGLK5ULHEJ5P\³"SLGLK�W,YZµ<HEJ5P\»nõ9ºZU<TEòLP"W,GLK5ULHEJ5P\³
TVU�¼¶¼�[�K9Y¯T\GIHEYZU�KïYZH?°kU�[�º¯W0U�K9ºZ»�õ�P�µ3UL³¨G¶Q�J5UL³EHAW9[5³�GIHEYZU�K�S(õ�P"T\GL[�QRP�HEJ�P�TVU�¼z¼,[�K�Y¯T\GIHEY¯U�K�°CGLQAQEU
Q�J5UL³EH\N D µ�U�K5P�ULµ4HEJ5P�º¯GI³�ÞLP\³yTVU�¼z¼,[�K�Y¯T\GIHEYZU�K9Q¦õ9ºZU<TEòLP"W�GLK5ULHEJ5P\³Aº�GI³EÞLP�TVU�¼z¼,[�K�Y¯T\GIHEY¯U�K�S�HEJ5P�º¯U�QRH
HEY�¼uPy°CGLQ¡¼,[�T½J�º�GI³EÞLP\³¡HEJ9GLKmY¯K¶²�³EP\®<YZU�[�Q×Y�¼u²9ºZP"¼uP"K/HEGIHEYZU�K�Q"N = J5PyQRU�º¯[�HEYZU�KzHRU,HEJ�Y¯Q£²�³EULõ9ºZP"¼�°kGLQ
HRU·GLº�ºZU#° GLº¯ºkHEJ5PgQRP"K�W9Q,GLK9W�³�P"TVP"YZ®LP"QuHRU
õ�P�GLT\TVU�¼z²9º¯Y¯QEJ�P"W�GLQR»<K�T½J5³EU�K5U�[�Q�ºZ»LS�� = P"QRH dIc �½N = J9Y¯Q
°kU�[�º¯W¶GLº¯ºZU#°ÆHEJ5Pq¼zG�±<Y�¼�[�¼�Y¯KàHRP\³½ºZP"G"®<Y¯K5Þ�ULµ�HEJ�PATVU�¼z¼,[�K�Y¯T\GIHEY¯U�K�Q×³EP\Þ�GI³½W�ºZP"QEQ£ULµ�UL³�W5P\³�Y¯K�Þ5N = J9Y¯Q
Q�J5U#°kP"W¶¼zY�K5UL³×Y¯¼u²�³�U#®LP"¼uP"K/HEQ×U6®LP\³kHEJ�PyQEY¯K5Þ�º¯Pk³½GLK5ÞLPyTVP"º¯º�QEP"K�WzY¯¼u²(ºZP"¼uP"K/HEGIHEYZU�K�N = J5P?³EP"Q�[�ºZHEQ4ULµ
HEJ�Pnß�³�QRH¦º¯GI³EÞLP�Q�Y��\Pnõ9ºZU<TEò<Y¯K5Þ�QRP"K�WgGI³EPnÞ�Y¯®LP"K0Y¯K�HEGIõ9ºZP��!N¯ý��/S(°yJ�Y¯ºZPqHEJ5P�Y¯¼z²�³EU#®LP"WgGLQE»!K�T½J5³EU�K5U�[9Q
QEP"K�W�³EP"QE[�º¯HEQ?GI³EP�QEJ5U6°yK0Y¯K�HEGIõ(ºZP��!N¯ý
�!N

= GIõ9ºZP��!N¯ý�� a ³EU�[5²�P"W B Y¯K5Þ�º¯P B »<K�T½J5³EU�K5U�[�Q B P"K�W�Q
 ¡YZ²�P"º¯Y¯K5P B HEGIÞLP  £³EU!TVP"Q�QRUL³�Q ¢?P"TVP"YZ®LP b U�¼u²9[5HEGIHEY¯U�K B P"K�W = ULHEGLº
¤>�\HE[5³Eò�ß9ºZHRP\³ ý c N�� i�� � i �/N�� c ý
� d N���� c � � c N�� c ý i
§ UL²�²(ºZP\³¦ß9ºZHRP\³ ý � c N c ý i � c N dLi � d c N¯ý dLiLi � c N�� � �q�
@ GLQR»�°¡P"YZÞ�J/H ý � c N c�d � � c N c ���q� c N cLc ��ý � c N c �����
> GI³�Wg°kP"YZÞ�J/H ý � c N������?� c N�� d ��� c N cLcLc ý � c N c � i ý
@ GLQR»�ªk^ ý � c N c � �Li c N c � d � c N cLcLc ý � c N¯ý iLdLd
> GI³�W0ªC^ ý � c N c � c � c N c � �Ld c N cLcLc ý � c N¯ý iIcLc
 ¡[�º¯QRPnTVU�¼u²9³ ý � c N c ý d � c N¯ý
� dIc c N cLc�iLd � c N¯ý iIcLc
b ^!Mq¢ ý � c N¯ý
��� d c N c ýLý d c N cLcLcLc � c N¯ý�� � �
@ QRHEY¯¼zGIHRP"W = J5³EU�[5Þ�J�²9[5H c N c ý
�?�
@ QRHEY¯¼zGIHRP"W�X�GIHRP"K�TV» �e�:�!N¯ý i �?�
e P"GLQE[5³�P"W = J5³EU�[�Þ�J5²9[5H c N c ý
���
e P"GLQE[5³�P"W0X�GIHRP"K�TV» �q� c N���� dLd

~�p«~�pC� «$s�� swv-�8�4x ; }:|0�:x�u8�8��}:|4�7s:|(t1�¯�T�b�[�=�U��s��b��}:|4��p b J�GI²�HRP\³ D�DED TVU6®LP\³�Q¡¼¶GLKà»uY¯QEQ�[5P"Q
TVU�K9TVP\³�K�Y¯K5ÞmHEJ5PuW�Yüô�P\³EP"K/HAW�GIHEG�Hh»!²�P"QqHEJ�GIHnGI³EP,[9QRP"W�Y�K�HEJ5P B<= MA  GLK9W b º�[5HRHRP\³ b º¯GLQEQEYZß(T\GIHEYZU�K
GI²9²9º¯Y¯T\GIHEYZU�K9Q\N B P\®LP\³�GLº¡PV±!²�P\³�Y�¼uP"KàHEQ�°¡P\³�P�TVU�K�W9[�TVHRP"W�TVU�K9TVP\³�K�Y¯K5Þ�HEJ5P�³EP"TVU�K�T\Y¯º¯Y�GIHEYZU�K·ULµ¦HEJ5P"QEP
W9GIHEG0Hh»!²�P"Q�GLK�W·HEJ5P¶³EP"Q�[�ºZHEQ�GI³EP¶²�³EP"QRP"K/HRP"WÈY¯K·HEJ5PmQRP"TVHEY¯U�K�S�� = P"QRH d ý¶GLK�W dLd �½N = J5PzK5P\°�³½[�K
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= GIõ9º¯P��!N¯ý
� a ³EU�[�²�P"W B Y¯K5Þ�ºZPnMqQR»!K9T�J5³EU�K�U�[�Q B P"K�W�Q
 ¡YZ²�P"º¯Y¯K5P B HEGIÞLP  £³EU!TVP"Q�QRUL³�Q ¢?P"TVP"YZ®LP b U�¼u²9[5HEGIHEY¯U�K B P"K�W = ULHEGLº
¤>�\HE[5³Eò�ß9ºZHRP\³ ý c N�� i�� � i �/N�� c ý
� ýIN���� c � i �!N cLc ý i
§ UL²�²(ºZP\³¦ß9ºZHRP\³ ý i �!N c ý i � c N dLi � d c N¯ý dLiLi i �!N c?� �q�
@ GLQR»�°¡P"YZÞ�J/H ý i �!N c�d � � c N c ���q� c N cLc ��ý i�� N c �����
> GI³�Wg°kP"YZÞ�J/H ý i �!N c ���?� c N�� d ��� c N cLcLc ý i�� N c � i ý
@ GLQR»�ªk^ ý i �!N c � �Li c N c � d � c N cLcLc ý i�� N c�iLdLd
> GI³�W0ªC^ ý i �!N c � c � c N c � �Ld c N cLcLc ý i�� N c�iIcLc
 ¡[�º¯QRPnTVU�¼u²9³ ý i �!N c ý d � c N¯ý
� dIc c N cLc�iLd i�� N c�iIcLc
b ^!Mq¢ ý i �!N¯ý
��� d c N c ýLý d c N cLcLcLc i�� N c � � �
@ QRHEY¯¼zGIHRP"W = J5³EU�[5Þ�J�²9[5H c N c ý��!ý
@ QRHEY¯¼zGIHRP"W�X�GIHRP"K�TV» �q� c N¯ý i �?�
e P"GLQE[5³�P"W = J5³EU�[�Þ�J5²9[5H c N c ý�� d
e P"GLQE[5³�P"W0X�GIHRP"K�TV» �q���5N���� dLd
HEY�¼uP"Q¨GLQEQRU<T\Y¯GIHRP"Wï°yYZHEJ�HEJ5PuY¯KàHRP\ÞL³½GIHRP"W
²�³EU<W�[�TVHA[9QEY¯K5ÞmHEJ5P,Q�GL¼uPuW�GIHEG�Hh»!²�P,µ1UL³¨GLº�º�UL²�P\³�GIHEYZU�K9Q
Y�QAQEJ�U#°yK�õ�P"ºZU#°ÜY¯K�HEGIõ9ºZP$�!N¯ý � N�FAULHRP�HEJ�GIHnGLº¯º.ULµ£HEJ5P,QEHEGIÞLP"QnGI³EP�HEGIò!Y¯K�ÞmGIõ�U�[5H ÝØBÔ ULµ£G�QRP"TVU�K�W
º¯U�K5ÞLP\³mHEJ9GLK:²�³EP\®<YZU�[�Q�ºZ»'GIHRHRP"¼z²�HRP"W�SAJ�U#°kP\®LP\³"S?HEJ5P\³EPïY¯Q�QRHEY¯º¯º?G�º¯GI³EÞLPïW�Y¯QR²9GI³½YZHh» õ�P\Hh°kP\P"K8HEJ�P
¤>�\HE[5³Eò�ß9ºZHRP\³?GLK�WgHEJ�P�ULHEJ5P\³yQRHEGIÞLP"QqY¯K�HEJ5Pn²(YZ²�P"º¯Y¯K5PLN

= GIõ9ºZP��!N¯ý � § U�[�õ9ºZP� ×³�P"T\Y¯QEYZU�K § GIHEG = »!²�P� �P\³Eµ1UL³�¼zGLK9TVP
 ¡YZ²�P"º¯Y¯K5P B HEGIÞLP  £³EU!TVP"Q�QRUL³�Q ¢?P"TVP"YZ®LP b U�¼u²9[5HEGIHEY¯U�K B P"K�W = ULHEGLº
¤>�\HE[5³Eò�ß9ºZHRP\³ ý c N��<ý�� i i �/N c � c ý ýIN��e� � � i�� N��<ý
�?�!ý
§ UL²�²(ºZP\³¦ß9ºZHRP\³ ý i�� N �LiLi � c N�� i � � c N��q��� c i�� N��?�:���<ý
@ GLQR»�°¡P"YZÞ�J/H ý i�� N���� dLd c N c � i � c N cLc�d�� i�� N �LdIc �<ý
> GI³�Wg°kP"YZÞ�J/H ý i�� N��e� c�i c N�� i � i c N cLcLc ý i�� N �Ld ��ýLý
@ GLQR»�ª @ ý i�� N�� i ��� c N¯ý d �:� c N cLcLc ý i�� N����<ý i ý
> GI³�W0ªC^ ý i�� N�� dIcLc c N¯ý
� c � c N cLcLc ý i�� N���� c�i ý
 ¡[�º¯QRPnTVU�¼u²9³ ý i�� N�������� c N d ý d�� c N cLc �q� i�� N������ c ý
b ^!Mq¢ ý i�� N i �!ý
� c N d��Ld�� c N cLcLcLc i�� N������e�!ý
@ QRHEY¯¼zGIHRP"W = J5³EU�[5Þ�J�²9[5H c N c ý
�?�
@ QRHEY¯¼zGIHRP"W�X�GIHRP"K�TV» �e�:�!N¯ý i �?�
e P"GLQE[5³�P"W = J5³EU�[�Þ�J5²9[5H c N c ý�� c
e P"GLQE[5³�P"W0X�GIHRP"K�TV» �e�:�!N���� dLd

~�p«~�pd� ; }����T~�x����b�b�1r+xzt:�-y
�b��}:|*r+x9�9�&~��[�°}�Ý ; ~¨�f���Bx�u ; ~�s��8�8� ·"yzs?�b�b}:|Tp = J�P�²�³�P\®!YZU�[9QAUL² f
HEY�¼zY��"GIHEYZU�K�QATVP\³EHEGLY¯K�º¯»0J5P"ºZ²�T\º¯U�QRP�HEJ�P,W�YZô�P\³EP"K9TVP�õ�P\Hh°kP\P"KïHEJ5P�K5P\°Üß�³½QRHyQRHEGIÞLPuGLK�W�HEJ5P,µ3UL³�¼zP\³
ß9³�QRH�QRHEGIÞLP0ULµqHEJ5P B<= Mq vGI²�²(º¯Y¯T\GIHEYZU�K�N > U6°¡P\®LP\³"SCHEJ�Y�Q,QEHEY¯º¯ºkºZP"G"®LP"Q¶HEJ5P�²�³EULõ9ºZP"¼|ULµqHEJ5PgJ/[�ÞLP
W9Y¯QR²9GI³�Y¯Hh»�õ�P\Hh°kP\P"K�HEJ�P�¤	�\HE[5³�ògß9ºZHRP\³¨QRHEGIÞLPuTVU�¼u²9[5HEGIHEYZU�K�HEY¯¼uP�GLK�W�HEJ5P�ULHEJ�P\³q²(YZ²�P"º¯Y¯K5PnQRHEGIÞLP"Q
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Y�K HEJ5P B<= MA  GI²�²9º�Y¯T\GIHEYZU�K�N > U#°kP\®LP\³"S?P\®LP"K8HEJ5U�[5Þ�J:HEJ�P\³EP�Y¯QzGÈº¯GI³EÞLP�W�Y�QR²9GI³�YZHÝ»LS£HEJ5P
¤	�\HE[5³Eò
ß(ºZHRP\³nQRHEGIÞLP¶QET\GLºZP"Q�®LP\³E»ïK9Y¯TVP"ºZ»0°yY¯HEJ´GLW�W�YZHEYZU�K9GLº�²�³�U!TVP"QEQEUL³�Q\N�MAK´GIHRHRP"¼u²9H�°kGLQn¼¶GLW5PuHRU0QRP\P¶YZµ
HEJ�P�GLW9W�YZHEYZU�KÈULµA¼zGLK/»È²�³�U!TVP"QEQEUL³�Q�¼zG"»�õ�³�Y¯K5Þ�HEJ5P�¤	�\HE[5³Eò·ß(ºZHRP\³�°yYZHEJ�Y¯KÈHRU�ºZP\³�GIõ9º¯Pm³�[9KÈHEY¯¼zP"Q
TVU�¼z²9GI³�GIõ9ºZPA°yYZHEJuHEJ�PyULHEJ5P\³CQRHEGIÞLP"Q\N£Mqº¯QRU5S!U�K5Pq¼�[�QEH£òLP\P\²�Y¯K¶¼zY�K�W�SàYZµ�HEJ�Y¯Q¡Y¯Q×HRU,õ�PyGLKmPVô�P"TVHEYZ®LP
ß(ºZHRP\³£U�KmHEJ5Pqµ3³EU�K/H£P"K9W¶ULµ�HEJ5PA²9YZ²�P"º¯Y¯K�PLS�YZH¡¼,[�QRH¡³�[�K¶Q�YZÞ�K�YZß9T\GLK/HEºZ»,µ1GLQEHRP\³kHEJ9GLKzHEJ5P¨K5PV±<H¡ºZU�K5ÞLP"QEH
QEHEGIÞLP,ULµ£HEJ5P�²(YZ²�P"º¯Y¯K5PLN = Umµ�GLT\Y¯º¯Y¯HEGIHRP�HEJ�Y�Qy²�³�U!TVP"QEQ"S(P\®LP\³E»ï¼zGLT�J9Y¯K5P�G"®IGLY¯º¯GIõ9ºZP�PV±<TVP\²9Hqµ1UL³qU�K5P,Y�Q
GI²9²9º¯YZP"W´HRUïHEJ5Pg¤	�\HE[5³Eò´ß9º¯HRP\³�QRHEGIÞLPLN = J5PmU�K5P¶³EP"¼¶GLY¯K�Y¯K5Þ0¼¶GLT�J�Y¯K�PmY¯Q�³EP"á![�YZ³EP"W´HRUï³�[�KÈP\®LP\³E»
³�P"¼zGLY¯K�Y¯K�Þ�²�³�U!TVP"QEQ¦Y�KmHEJ�Pn²9GI³�GLº¯ºZP"º�²9Y¯²�P"º�Y¯K5PLN = J�Y¯QkY¯QCHEJ5P�¼uU�QRH¦PV±<HR³EP"¼uPnPV±5GL¼u²9º¯PnHEJ�GIH?¼zG"»�õ�P
TV³�P"GIHRP"W�U�KgHEJ�P�ºZU<T\GLº.MA^ D_=*> P\HRP\³EULÞLP"K5P\U�[�Q b º�[�QRHRP\³"N = J�Pn³EP"QE[�ºZHEQ?ULµ�HEJ9Y¯QC³�[�K0GI³�P�G"®IGLY¯º¯GIõ9º¯P�Y¯K�!N dIc N

MAQ¶HEJ�Y¯Qu³�P"QE[�ºZHuQEJ5U6°yQ\SCHEJ5P�¤	�\HE[�³Eò ß9ºZHRP\³zQRHEGIÞLP
TVU�¼u²9[5HEGIHEY¯U�K ³�[�K HEY�¼uP0W5U!P"QzW5P"TV³EP"GLQRP
W�³�GL¼zGIHEY¯T\GLº¯º¯»LS<J�U#°kP\®LP\³"S9YZH¦Y¯Q¦QRHEY�º¯º(¼,[�T½J0º¯GI³EÞLP\³¦HEJ�GLKgGLK/»�ULµ&HEJ5PnULHEJ�P\³?QRHEGIÞLP"Q\S9P\®LP"K0°yJ5P"K�HEJ5P\»
GI³�P�GLº¯º�³½[�K�K�Y¯K�Þ,U�K�U�K5P�²9³EU!TVP"Q�QRUL³"N = J5P�TVU�¼z¼,[�K�Y�T\GIHEYZU�K0HEY¯¼zP"Q?õ�P\Hh°kP\P"K�²9³EU!TVP"Q�QRUL³�QyGLº�QRU¶³�Y�QRP"Q
Q�YZÞ�K�YZß9T\GLK/HEºZ»LS<õ�P"T\GL[�QRPnULµ�HEJ5Pnõ�ULHRHEºZP�K5P"T�ò�TV³�P"GIHRP"W0°yJ5P"K�²(GLQEQEY¯K5ÞuW�GIHEGzHRUzGLK�Wgµ1³EU�¼ U�K5P�QEY�K5Þ�ºZP
¼¶GLT�J�Y¯K�PuU�K´HEJ5P¶K5P\HÝ°¡UL³�ò
º¯U�GLW5P"W´°yYZHEJ´Q�Yü±ïW�YZô�P\³EP"K/H�TVU�¼u²9º¯PV±ï²�³�U!TVP"QEQEP"Q\N D H�Y¯Q�GLº¯QRU0GI²9²9GI³EP"K/H
HEJ9GIH�P\®LP"K'YZµ¡HEJ�Pz³�[�K´HEY�¼uP"Q�ULµCHEJ5P�¤>�\HE[5³Eò´GLºZÞLUL³�YZHEJ9¼�°¡P\³�P¶°yYZHEJ9Y¯K´Gg³EP"GLQRU�K9GIõ9ºZPz³�GLK�ÞLPLS�HEJ9Y¯Q
HÝ»/²�P,ULµÐ²�³EU<TVP"QEQRUL³nGLº¯ºZU<T\GIHEYZU�K�°¡U�[�º�W�õ�P�Y�¼u²�U�QEQEYZõ9º¯PqHRU�TVU�K/HEY¯K/[�P,GLQq²�³EU<TVP"QEQRUL³½Qy°kP\³EP�GLW�W5P"W�HRU
HEJ�PyULHEJ5P\³k²9GI³�GLº¯º¯P"º�QRHEGIÞLP"Q\N @ ®LP"KmY�KuHEJ�Y¯Q¡º¯Y¯¼zYZHRP"WuT\GLQEPLS<Y¯µ�HEJ�Py³�[�KzHEY¯¼uPyULµ�HEJ�PyULHEJ5P\³CQRHEGIÞLP"Qk°¡P\³�P
T\[�HyY¯KgJ�GLºZµ�õ!»mHEJ5P�GLW�W�YZHEYZU�K�ULµ4HÝ°¡UmUL³?HEJ5³EP\P�²9³EU!TVP"Q�QRUL³�Q?Y¯K0òLP\»�º¯U!T\GIHEYZU�K9Q\S9YZH¦°kU�[�º¯W�³EP"á![�YZ³�P�GIH
º¯P"GLQRH�G�W�U�[5õ9º¯Y¯K�ÞmULµCHEJ5Pz²9³EU!TVP"Q�QRUL³�Q�HEJ9GIH�°¡P\³�PmGLW�W5P"W·HRU�HEJ5P�¤>�\HE[5³Eò
ß9ºZHRP\³�Y�K
HEJ5P¶õ�P"QRH�T\GLQRPLN
= J5P\³EP\µ1UL³EPLS�YZHqY�Qy²�U�QEQEY¯õ9ºZP�HRUgTVU�K�T\º¯[9W5P�HEJ�GIH¨HEJ5Pz¤	�\HE[5³�ò0ß9ºZHRP\³¨GLQnTV³EP"GIHRP"W´GLK�W
Y¯K/HRP\ÞL³�GIHRP"W
Y¯K/HRU
HEJ�P B<= Mq 8GI²9²9º¯Y¯T\GIHEYZU�KgY�Q\S5µ3UL³yHEJ5P�¼uU�QRH?²(GI³EH\S9GIõ9QRU�º�[5HRP"ºZ»m[9QRP"ºZP"QEQ\N

D K T½J�GI²�HRP\³ D ¥�S¡QRP\®LP\³�GLºC³EP"W�[9TVHEYZU�K Y¯K�TVU�¼z²9ºZPV±5YZHh»�UL²�HEY¯¼zY��"GIHEY¯U�K�Q�°kP\³EP0W�Y�QET\[�QEQRP"W.N = J5P
ß9³�QRH×Y¯QÐHEJ�P¦³EP"¼uU#®IGLº�ULµ�HEJ5PAQET\GLºZPLST� = P"QRH d �?�½S!GLK�WzHEJ5PyQRP"TVU�K�WzòLP\P\²9Q£HEJ�PyQET\GLºZPLS/õ9[5HÐU�K�ºZ»,QEGL¼u²9º¯P"Q
HEJ�P�³�GLK5ÞLP,TVP"º¯º¯Q\S9³�GIHEJ5P\³qHEJ�GLK�[�Q�Y¯K5ÞzHEJ5P�P"KàHEY¯³EP�QRP\H\N = J5P�ß�³�QEHy¼uU<W�YZß9T\GIHEYZU�K�W5P"TV³EP"GLQRP"W�HEJ5P�³½[�K
HEY�¼uP�ULµ¡HEJ5P�¤	�\HE[5³Eò�ß9ºZHRP\³�W5³�GL¼¶GIHEY¯T\GLº¯ºZ»LN > U6°¡P\®LP\³#S�YZH�Y�QnQRHEY¯º¯º&HRU/U�TVU�¼u²9ºZPV±ïHRU0õ�P�GLK·P\¹¶T\YZP"K/H
QEHEGIÞLPÈY¯K�HEJ5P·²(GI³�GLº¯ºZP"ºq²9YZ²�P"º¯Y�K5PLN = J5P´³�P"QE[�ºZHEQ�ULµ,HEJ�Y¯Q�³�[9K GI³EP·QEJ5U6°yK Y¯K�HEGIõ9º¯P*�!N d ýIN D H0Y�Q
QEHEY¯º¯ºÐGLK�UL³�W5P\³�ULµ¦¼zGIÞ�K9YZHE[�W5P¶Q�ºZU#°kP\³�HEJ9GLK·HEJ5PmULHEJ5P\³�QRHEGIÞLP"Q�Y¯KÈHEJ5P¶GI²�²(º¯Y¯T\GIHEYZU�K�N�^5UL³�G�QE¼¶GLº¯º
K![�¼�õ�P\³,ULµq²�³EU<TVP"QEQRUL³½Q\S£HEJ�Y�Qu¼zG"»'õ�P�GLº�ºZP\®!Y�GIHRP"W õ/» GLW�W�Y¯K�Þï¼uUL³�Pg²�³EU<TVP"QEQRUL³�QuHRU´HEJ�P�¤	�\HE[5³Eò
QEHEGIÞLPLS�J5U6°¡P\®LP\³#S(GIµ1HRP\³AQRP\®LP\³�GLº&²�³EU<TVP"QEQRUL³½Q?GI³EP�GLW�W�P"W�S�HEJ�Y¯QCõ�P"TVU�¼uP"QAY¯K5P\¹¶T\Y¯P"KàHyGLK9W0K/[9¼�õ�P\³¦ULµ
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= GIõ9ºZP��!N dIc  4GI³�GLº�ºZP"º¯Y��"GIHEYZU�K�ULµ×¤	�\HE[5³�ò�^4Y¯ºZHRP\³ B HEGIÞLP
 ¡YZ²�P"º¯Y¯K5P B HEGIÞLP  £³EU!TVP"Q�QRUL³�Q ¢?P"TVP"Y¯®LP b U�¼u²9[�HEGIHEYZU�K B P"K�W = ULHEGLº
¤>�\HE[5³Eò�ß9ºZHRP\³ ý
� c N���ý d � �5N�� c �<ý dIcLc N��?�:��� dIc�i N�� � �:�
§ UL²�²(ºZP\³¦ß9ºZHRP\³ ý i�� N��:�?� � d N iLi ��� ý i �/N iLi � c d ý � N�� � �:�
@ GLQR»�°¡P"YZÞ�J/H ý d ýLýIN � ��� i c N c �?�:� �/N��e� ��� d ý � N iIc ý
�
> GI³�Wg°kP"YZÞ�J/H ý d ý��/N�� �LdLd d N i � i � c N cLcLc ý dLdIc N d �?� �
@ GLQR»�ªk^ ý dLd ýIN����<ý
� c N¯ý
� c � c N i � c�i dLdLd N c � d �
> GI³�W0ªC^ ý d ý
�!N�� c?� � ýIN c�iIc?� c N iIc ��� d ý � N � �����
 ¡[�º¯QRPnTVU�¼u²9³ ý d ý
�!N cLc?�Ld c N iIcLc�d ýIN c?� � c d ý � N�� c�i �
b ^!Mq¢ ý d ý � N�� d ��� c N¯ý�� d�� c N cLcLcLc dLdIc N cLc ý i
@ QRHEY¯¼zGIHRP"W = J5³EU�[5Þ�J�²9[5H c N cLc�i
@ QRHEY¯¼zGIHRP"W�X�GIHRP"K�TV» ý��:���!N¯ý i �?�
e P"GLQE[5³�P"W = J5³EU�[�Þ�J5²9[5H c N cLc�i ý
e P"GLQE[5³�P"W0X�GIHRP"K�TV» ý����:�!N���� dLd
²9³EU!TVP"Q�QRUL³�Q�³�P"á/[�Y¯³EP"W
HRU�PV±<P"T\[5HRP�HEJ5P�¤	�\HE[�³Eò´QRHEGIÞLPm³½Y¯QRP"QnHRU!UïJ9YZÞ�J´HRU�õ�PzP\¹mT\YZP"KàH\S+� = P"QRH d �e�½N
e UL³EP\U6®LP\³"S�HEJ5Puá![�GLº¯YZHÝ»0²�³EULõ(ºZP"¼ TVU�¼zP"Q�Y¯K/HRU�²(º¯G"»�J�P\³EPLN�MAÞ�GLY¯K�S�HEJ5P�HEGI³EÞLP\H�°CGLQnY¯K�ÿRP"TVHRP"W
Y¯K/HRU
³½GLK5ÞLPmTVP"º¯º�� cLc °yYZHEJ´HEJ5P�QEGL¼uPm²9GI³�GL¼uP\HRP\³½Q�GLQ,²�³EP\®<YZU�[�Q�ºZ»�W5P"Q�TV³�YZõ�P"W�NgFyULHEY�TVP�Y¯KÈ^�Y¯Þ�[5³EP5�!N d �
HEJ9GIH?HEJ5P\³EP�Y�Q¦T\ºZP"GI³�ºZ»�QRU�¼uP\HEJ�Y�K5Þu²�³EP"QRP"K/H?GIHy³½GLK5ÞLP�TVP"º¯º � cLc N > U6°¡P\®LP\³#S9HEJ5P\³EP�Y¯Q?GLº¯QRUuHRU!U¶¼zGLK/»
Q�[5³E³EU�[�K9W�Y¯K5Þ¶Y�K�J5U�¼uULÞLP"K5P"Y¯HEYZP"QAGLK9W
ULHEJ5P\³n³EP\HE[5³�K9QyHRUgÞLP\H�GgT\ºZP"GI³�Y�¼zGIÞLP�ULµ£°yJ5P\³�P,G�HEGI³EÞLP\H�Y�Q\S
GLK9Wg°yJ5P\³EP�Y¯HCY�Q?K5ULH\N

= GIõ(ºZP��!N d ý FAU B T\GLºZP�¤	�\HE[�³Eò�^4Y¯º¯HRP\³ @ ®IGLº¯[�GIHEYZU�K
 ¡YZ²�P"º¯Y¯K5P B HEGIÞLP  £³EU!TVP"Q�QRUL³�Q ¢?P"TVP"Y¯®LP b U�¼u²9[�HEGIHEYZU�K B P"K�W = ULHEGLº
¤>�\HE[5³Eò�ß9ºZHRP\³ ý c N��:�<ý
� i N �Ic � c ýIN��?� c � �!N iIc?�Ld
§ UL²�²(ºZP\³¦ß9ºZHRP\³ ý �!N¯ý
�<ý�� c N d �e�:� c N¯ý d �q� �!N iLi ���
@ GLQR»�°¡P"YZÞ�J/H ý �!N�� � � d c N c ��� i c N cLc �<ý �!N i � d��
> GI³�Wg°kP"YZÞ�J/H ý �!N¯ý c�d � c N��q� c�d c N cLcLc ý �!N i ���<ý
@ GLQR»�ªk^ ý �!N�� � ��� c N c � dIc c N cLcLc ý �!N iLiLi �
> GI³�W0ªC^ ý �!N��q� �Ic c N c ��� c c N cLcLc ý �!N iLi � c
 ¡[�º¯QRPnTVU�¼u²9³ ý �!N��q� d ý c N¯ýLý
��� c N cLc�iIc �!N iLiLi �
b ^!Mq¢ ý �!N iLd � d c N c ýLý
� c N cLcLcLc �!N i ��� i
@ QRHEY¯¼zGIHRP"W = J5³EU�[5Þ�J�²9[5H c N¯ýLý
� �
@ QRHEY¯¼zGIHRP"W�X�GIHRP"K�TV» � d N�� i � d
e P"GLQE[5³�P"W = J5³EU�[�Þ�J5²9[5H c N¯ý d ýLý
e P"GLQE[5³�P"W0X�GIHRP"K�TV» ���!N���� dLd

= J5P0QRP"TVU�K9W:¼uU<W�YZß9T\GIHEYZU�K ¼¶GLW5Pg°kGLQ¶HRU·TVU�¼u²9ºZP\HRP"º¯»'¼uU6®LP�HRU·HEJ�P0GIõ9QRU�º¯[5HRP0¼¶Y¯K�Y¯¼,[�¼
GL¼zU�[�KàHkULµ.°kUL³Eò¶K5P\P"W�P"W�Y�KzHEJ5P¨GI²�²9º¯Y�T\GIHEYZU�K�N = J5P\³EPqY¯QkG�°yY�K�W5U#°ÆGI²�²9º¯Y¯P"WzHRU�HEJ5P�¤	�\HE[5³Eòuß9º¯HRP\³"N
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^4YZÞ�[�³EP��!N d � FAU B T\GLºZPR<n[�GLº¯YZHEGIHEYZ®LP�¤>�\HE[5³Eò�¢?P"QE[�º¯HEQ
Mqº¯QRU5S9U�K�ºZ»�Guµ3P\°¬W�GIHEGz²�U�Y¯K/HEQCµ1³EU�¼ HEJ5P�P"GLT�J�³�GLK5ÞLP�TVP"º¯º&Y¯Q¦[�QRP"W.N = J5P�Hh»!²9Y¯T\GLº�³�GLK�ÞLP�TVP"º¯ºÌS¯�1HEJ�P
U�K�P"QyHEJ�GIH¨GI³E³�Y¯®LP"W�°yY¯HEJ0HEJ5P B<= MA �GI²�²9º�Y¯T\GIHEYZU�K0W5P"º�YZ®LP\³�GIõ9ºZPI�½S�GI³EP dIc �q�mQ�GL¼u²9ºZP"Q\N b U�K�QEY¯W�P\³�Y¯K5Þ
HEJ9Y¯Q�K/[�¼�õ�P\³"SAGIõ�U�[5Hgß9®LP´²�P\³½TVP"KàH\SqUL³0U�K5P´J![�K�W5³EP"W�QEGL¼z²9ºZP"Q�GI³EP·[�QRP"W Y�K�HEJ�P·W�Y¯QRHR³�Y¯õ9[5HEYZU�K
Y�W5P"KàHEY¯ß9T\GIHEYZU�K:²9³EU!TVP"Q�Q\SR� = P"QRH dLi �½N = J5P�³EP"Q�[�ºZHEQzULµ�HEJ�Y¯Q�¼zY¯K�Y¯¼¶GLº¦³�[�K�GI³EPïTVU�K/HEGLY¯K5P"WÆõ�P"ºZU6°
Y�K HEGIõ9ºZPw�!N dLd N8MqQzQEJ5U6°yK:Y¯K'HEJ�GIHzHEGIõ(ºZPLS£HEJ5Pg³½[�K HEY¯¼uPgULµqHEJ5P�¤	�\HE[5³�òÈß9ºZHRP\³zJ9GLQzW5P"TV³EP"GLQRP"W
Q�YZÞ�K�YZß9T\GLK/HEºZ»LS?HRU HEJ5P
²�U�Y¯K/HmHEJ9GIH�Y¯H�Y�QmK5U6°�GLTVHE[�GLº¯ºZ»�TVU�¼u²9GI³�GIõ9º¯Pï°AYZHEJ8HEJ�PïULHEJ�P\³0QRHEGIÞLP"QgULµ
HEJ�P�²9GI³½GLº¯ºZP"ºA²9YZ²�P"º¯Y¯K5PLN > U#°kP\®LP\³"S¨HEJ5P´á![�GLº¯YZHEGIHEYZ®LPïá/[�P"QRHEYZU�K�QRHEY¯º¯ºy³EP"¼zGLY¯K9Q\N = J5Pïá![�GLº¯Y¯HEGIHEYZ®LP
HEGI³�ÞLP\H ` Y¯K�J5U�¼uULÞLP"K�P"YZHh»¶W�P\HRP"TVHEYZU�K�³EP"QE[�ºZHEQ×ULµ�HEJ5Py³�GLK9W5U�¼�QEGL¼z²9º¯Y¯K5Þ¨HRP"T½J�K�Y¯á![5PAGI³�PATVU�K/HEGLY¯K5P"W�Y¯K
^4YZÞ�[�³EP��!N d�� N

D K º¯Y¯Þ�JàH�ULµyHEJ5P"QRP�³EP"Q�[�ºZHEQ\SÐYZH�Y¯Q�®LP\³E»�W�Y¯¹¶T\[�ºZH�HRU´ÞLP\Huá![�GLº¯YZHÝ»·³EP"QE[9ºZHEQ�GIH�³�[9KÈHEY¯¼zP"Q,Q�YZÞ f
K9YZß9T\GLK/HEºZ»·ºZP"QEQ,HEJ�GLK'HEJ5P�ULHEJ5P\³u²9Y¯²�P"º�Y¯K5PzQRHEGIÞLP"Qu°AYZHEJ5U�[5H�G
QEYZÞ�K�YZß(T\GLKàH�GL¼uU�[�K/H�ULµAGLW�W�Y¯HEYZU�K�GLº
²9³EU!TVP"Q�QRUL³�Q\N�MyÞ�GLY¯K.S�G0¼¶GLQEQ�²9GI³½GLº¯ºZP"º¯Y��"GIHEY¯U�K
°kGLQ,[�K�W5P\³�HEGIòLP"K·°yJ5P\³�PzGLº¯º×G"®IGLY¯º¯GIõ(ºZPz²�³EU<TVP"QEQRUL³½Q\S
PV±5TVP\²�Hnµ1UL³nU�K5PuY¯Q¨GLº¯ºZULHRHRP"W
HRUgHEJ5Pm¤>�\HE[5³Eò0ß9º¯HRP\³¨QEHEGIÞLPLS�� = P"QRH d �?�½N D K
HEJ�Y¯Q¨¼zGLK9K5P\³"S�YZHnY¯Qq²�U�Q f
Q�YZõ9ºZPuHRUï[�K�W5P\³�QEHEGLK�W·J5U6°�°kP"º¯º×HEJ9Y¯Q�GI²�²9º�Y¯T\GIHEYZU�K·GLK�W�P"QR²�P"T\Y¯GLº¯º¯»�HEJ�Y�Qnß�³�QRH�QRHEGIÞLPmõ�P"J�G#®LPm°AYZHEJ
GLW9W�YZHEYZU�K�GLº�²�³EU<TVP"QEQRUL³�Q"N D HqGLº¯QEU�QRP\³�®LP"QnGLQqGmõ9GLQRP"º�Y¯K5P�µ1UL³¨HEJ5P�²�U�QEQ�YZõ9Y¯º¯Y¯Hh»¶ULµ¡QR²�P\P"W�[5²�HEJ9GIH¨¼¶G"»
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= GIõ9º¯P��!N dLd ¢yGLK9W5U�¼ B GL¼u²(º¯Y¯K5Þ B T\GLºZP D K�T\º¯[�W�P"W
 ¡YZ²�P"º¯Y¯K5P B HEGIÞLP  £³EU!TVP"Q�QRUL³�Q ¢?P"TVP"Y¯®LP b U�¼u²9[�HEGIHEYZU�K B P"K�W = ULHEGLº
¤>�\HE[5³Eò�ß9ºZHRP\³ ý c N�� ��� � c N��:�<ý c d N����<ý i �!N��<ýLý
�
§ UL²�²(ºZP\³¦ß9ºZHRP\³ ý �!N��q����� c N d � i � c N¯ý d � � �!N�� i �e�
@ GLQR»�°¡P"YZÞ�J/H ý �!N��<ý���� c N c ���?� c N cLc �<ý �!N�� i � i
> GI³�Wg°kP"YZÞ�J/H ý �!N�� d � � c N�� d ��� c N cLcLc ý �!N�� iLi �
@ GLQR»�ªk^ ý �!N�� �Ld�� c N c � d � c N cLcLc ý �!N�� iLi �
> GI³�W0ªC^ ý �!N��:���<ý c N c �?� � c N cLcLc ý �!N�� iLi �
 ¡[�º¯QRPnTVU�¼u²9³ ý �!N��:� dLd c N¯ýLý
��� c N cLc � � �!N�� iLi �
b ^!Mq¢ ý �!N�� d ��� c N c ýLý
� c N cLcLcLc �!N���� iLd
@ QRHEY¯¼zGIHRP"W = J5³EU�[5Þ�J�²9[5H c N d � c
@ QRHEY¯¼zGIHRP"W�X�GIHRP"K�TV» �<ýIN d
e P"GLQE[5³�P"W = J5³EU�[�Þ�J5²9[5H c N dLi�� �
e P"GLQE[5³�P"W0X�GIHRP"K�TV» � c N�� dLd

= GIõ9ºZP��!N d �  �GI³½GLº¯ºZP"º&¤	�\HE[�³Eò�¢AGLK�W5U�¼ B GL¼z²9º¯Y¯K5Þ B T\GLºZP D K�T\º�[�W5P"W
 ¡YZ²�P"º¯Y¯K5P B HEGIÞLP  £³EU!TVP"Q�QRUL³�Q ¢?P"TVP"Y¯®LP b U�¼u²9[�HEGIHEYZU�K B P"K�W = ULHEGLº
¤>�\HE[5³Eò�ß9ºZHRP\³ ý
� c N c �<ý � c N c�i � i dIc�d N�������� dIc�d N�� iLi �
§ UL²�²(ºZP\³¦ß9ºZHRP\³ ý i �!N���ý���� d N iLd ý
� ý
���!N¯ý
�?�:� dLdLd N c �:���
@ GLQR»�°¡P"YZÞ�J/H ý d ý c N��<ý��q� c N c � c?� ý c N��?�:��� dLd ýIN dLi�� ý
> GI³�Wg°kP"YZÞ�J/H ý d ý � N������<ý d N��q����� c N cLcLc ý dLd ýIN���� �Li
@ GLQR»�ªk^ ý dLd ýIN����e��� c N¯ý��q��� c N i � i � dLdLd N��?�:���
> GI³�W0ªC^ ý dLd ýIN c ýLý d c N�� � �<ý c N i � c ý dLdLd N��e� �Li
 ¡[�º¯QRPnTVU�¼u²9³ ý dLdIc N���� d � c N������q� ýIN d ý i � dLdLd N����q� d
b ^!Mq¢ ý dLdLd N���� i � c N c � i � c N cLcLcLc dLdLd N����<ý c
@ QRHEY¯¼zGIHRP"W = J5³EU�[5Þ�J�²9[5H c N cLc � i
@ QRHEY¯¼zGIHRP"W�X�GIHRP"K�TV» ý����I�5N¯ý i �?�
e P"GLQE[5³�P"W = J5³EU�[�Þ�J5²9[5H c N cLc ���
e P"GLQE[5³�P"W0X�GIHRP"K�TV» ý��:� c N���� dLd
õ�P�GLT½J�YZP\®LP"W�Y�K�HEJ5PnP"KàHEY¯³EP�GL[5Þ�¼uP"K/HRP"W0²(YZ²�P"º¯Y¯K5PLN > U6°¡P\®LP\³"S�YZH?W5U!P"Q?K5ULHAGLW�W5³EP"QEQCHEJ�P�Y¯QEQE[�PqHEJ9GIH
U�K9TVPAHEJ5Pn¤	�\HE[5³Eòuß(ºZHRP\³¡J�GLQ¡²9GI³�QEP"WzHEJ5PqW�GIHEG�GLK9W¶µ1U�[�K�WzGI³�P"GLQ¡ULµ.Y�KàHRP\³EP"QEH\S!YZHkY¯Q£á![5P"QRHEY¯U�K�GIõ9ºZPyGLQ
HRUgJ5U6°�¼�[�T½Jïõ�P"K�P\ß�HqY�QAGLW�W�P"W�õ!»0µ�[5³EHEJ5P\³q²�³EU<TVP"QEQEY�K5Þ¶HEJ5P�W�GIHEG�T\[5õ�P�Y¯K0HEJ5P B<= Mq �²9YZ²�P"º¯Y¯K5PLN
= J5Pm³�P"QE[�ºZHEQ,ULµ?HEJ�Y�Qu¤>�\HE[5³EòÈY¯K/HRP"K�QEY¯®LPm²9GI³½GLº¯ºZP"º¯Y��"GIHEY¯U�K�GI³EPgTVU�K/HEGLY¯K5P"W Y¯K�HEGIõ9ºZPw�!N d �!N b ºZP"GI³�ºZ»
HEJ9Y¯Q£QEJ�U#°yQ¡HEJ�GIH£HEJ�PqTVU�¼u²([5HEGIHEYZU�K�TVU�QRH¡ULµ�HEJ�P¨¤	�\HE[5³�òzGLºZÞLUL³�YZHEJ�¼�¼zG"»uõ�PqQEYZÞ�K�YZß(T\GLKàHEºZ»�QE¼zGLº�ºZP\³
HEJ9GLK´HEJ5PzULHEJ5P\³,QRHEGIÞLP"Q\N > U6°¡P\®LP\³#S�U�K�P¶QEJ5U�[�º�W�òLP\P\² Y¯K´¼zY�K�WïHEJ�GIH�GLº¯º4ULHEJ�P\³�²�³EU<TVP"QEQRUL³½Qn°¡P\³�P
GLº�ºZU!T\GIHRP"WmHRU�U�K�Pq¼zGLT½J�Y¯K5P"Q¡GLK�W¶TVU�¼z²9GI³EPqHEJ5PATVU�¼u²([5HEGIHEYZU�K�TVU�QRH¡ULµ�HEJ�P¨¤	�\HE[5³�ò�¼zP\HEJ5U!WmHRU�HEJ�P
TVU�QEH?ULµ4HEJ5PnULHEJ5P\³AQEHEGIÞLP"Qy°yJ�P"K�HEJ5P\»gGI³EP�GLº¯ºZU<T\GIHRP"W0HRUzHEJ�P"YZ³¦U#°yK�²�³EU<TVP"QEQRUL³"N
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^4YZÞ�[5³EP��!N d�� ¢yGLK�W5U�¼ B GL¼u²9º¯Y¯K�ÞP<¨[9GLº¯YZHEGIHEYZ®LP�¢yP"QE[�ºZHEQ
~?p�� ª�s:u�s�~M~Cx�~�ª����4x�~¨�M|]x�t�©Av&��ª �
�°���
�b�fuz¤Rª����4x�~��[|Tx�t5©�ve�	ª

= J5P�ß9K�GLº.PV±<²�P\³�Y¯¼uP"K/H?³�GLK�°CGLQAG�TVU�¼u²9GI³�Y�QRU�K0õ�P\Hh°kP\P"KïHEJ5P,²9GI³�GLº¯ºZP"º.²9YZ²�P"º¯Y¯K5P"Q B<= Mq ÆGLQ
W�P"º¯YZ®LP\³EP"W
õ!»´¢?U�¼uP¶X&GIõ9Q�GLK9W´HEJ5P¶K5P\°AºZ»�TV³EP"GIHRP"W�®LP\³�QEY¯U�KÈ[�QEY�K5Þ�HEJ5P�¤	�\HE[5³�òïGLºZÞLUL³½YZHEJ�¼�GLQ�G
µ1³EU�K/HuP"K�W ß9ºZHRP\³#S�� = P"QEH d ���½N:MAQ¶K5ULHRP"W:Y¯K'²�³EP\®<YZU�[�Q�PV±<²�P\³�Y¯¼uP"K/HEQ�YZHzY¯Q�TVP\³EHEGLY¯K9ºZ»È²�U�QEQEY¯õ9ºZP�HRU
³�P"W�[�TVPzHEJ5PmTVU�¼u²9[5HEGIHEYZU�K'TVU�¼u²9º¯PV±<YZHÝ»
ULµkHEJ�P�¤	�\HE[5³�ò
GLº¯ÞLUL³�YZHEJ�¼�HRUïK5P"GI³�HEJ�PmQEGL¼uP¶HEY¯¼uP¶TVU�QRH
GLQ¨ULHEJ�P\³�QRHEGIÞLP"Q�ULµ¡HEJ5P�²9YZ²�P"º¯Y¯K5PLN¨^�[5³�HEJ5P\³�¼uUL³EPLS�HEJ9Y¯Q¨QRHEGIÞLPzQET\GLºZP"Q¨°yY¯HEJïGLW9W�YZHEYZU�K�GLº&²�³EU<TVP"QEQRUL³½Q
¼,[�T½J
õ�P\HRHRP\³�HEJ�GLK
HEJ5PuULHEJ5P\³�QRHEGIÞLP"Q"N = J5P\³EP\µ1UL³EPLS�YZHnY¯Q¨T\ºZP"GI³�º¯»�²�U�QEQEYZõ(ºZP�HRUg³EP"W9[�TVP�HEJ5PzTVU�QRHnULµ
HEJ�Pq¤	�\HE[5³Eò�ß9º¯HRP\³×HRU�G�¼,[�T½J¶ºZU6°¡P\³¡HEY¯¼uPyTVU�QRH¡HEJ�GIH£HEJ9GIH×ULµ�HEJ5P?ULHEJ5P\³kQRHEGIÞLP"Q\N D H£K5U6°8õ�P"TVU�¼uP"Q¡G
á![5P"QRHEY¯U�K¶ULµ�J�U#° ¼zGLK/»¶W�GIHEG,T\[5õ�P"Q¡¼,[�QRHkõ�PAW5³EUL²9²�P"WzHRU�Y�K�TV³EP"GLQRPq²�P\³Eµ3UL³½¼zGLK�TVPLS/GLQk°kP"º¯º�GLQ¡HEJ�P
¼¶GLKà»0W�YZô�P\³EP"K/HyPVô�P"TVHEQ¨ULµ£GLº¯º¯U!T\GIHEY¯K�Þ¶¼uUL³EP,²�³EU<TVP"QEQRUL³�QAHRU�W�Yüô�P\³EP"KàHAQRHEGIÞLP"Q¨ULµ×HEJ5P,GI²�²9º¯Y¯T\GIHEY¯U�K�Q
Y�KgW�Yüô�P\³EP"KàH?GI³�P"GLQ?HRU¶QR²�P\P"Wg[5²�²�P\³�µ3UL³�¼¶GLK�TVPLN

MAQ&K5ULHRP"W�²�³EP\®<YZU�[�QEºZ»LS#HEJ5P¡º¯GIHRP"K9TV»qULµ<HEJ5PkK5P\°�GI²9²9º¯Y¯T\GIHEYZU�KnY�Q.ºZU�K5ÞLP\³&HEJ�GLK�HEJ5Pk[�K5UL²�HEY�¼zY��\P"W
®LP\³½QEYZU�K�N > U#°kP\®LP\³"S9GIHkHEJ�Y¯Q×PV±<²�P"K�QRPLS<G�Þ�GLY�KmY¯K¶HEJ5³EU�[5Þ�J�²9[5H£Y¯Q¡PV±<²�P\³½YZP"K�TVP"W�NÐX.U6°¡P\³½Y¯K5Þ�HEJ9Y¯Q£TVU�QRH
²�P\³ b   D Y¯Q¡Y¯º¯º¯[9QRHR³�GIHRP"WzY¯Km^4YZÞ�[5³EP>�!N�� c N£MAQ¡PV±<²�P"TVHRP"W.S<GLQ¡HEJ5P¨K/[9¼�õ�P\³£ULµ b   D HEJ�GIHCGI³EPy³�P"¼uU#®LP"W
µ1³EU�¼ HEJ5P,²9YZ²�P"º¯Y¯K5P�Y�K�TV³EP"GLQRP"Q\S�HEJ5P�TVU�QRH¨²�P\³ b   D W5P"TV³EP"GLQRP"Q¨W5³½GL¼zGIHEY¯T\GLº¯ºZ»LN = J�Y�QyY¯Qyõ�P"T\GL[9QRP�HEJ�P
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²(YZ²�P"º¯Y¯K5P0¼zG#»8UL²�P\³�GIHRP´GIH�HEJ5P
³�GIHRP
ULµ�HEJ5P·¤	�\HE[5³�ò:ß9ºZHRP\³�µ1UL³�T\[�õ�P"QmHEJ�GIHg¼zG#»8õ�PïW�³EUL²�²�P"W�S
°AJ5P\³EP"GLQ�YZH�¼,[�QRHmUL²�P\³�GIHRPïGIH�HEJ5P
TVU�QRH�ULµ�HEJ5P
ºZU�K5ÞLP"QRH�QRHEGIÞLP
µ1UL³�T\[5õ�P"QmHEJ�GIH�³EP"¼zGLY¯KÆY¯K:HEJ�P
²(YZ²�P"º¯Y¯K5PLN = J5P\³EP\µ1UL³EPLS9Y¯H?Y¯Q?Y¯K�W�P\P"W�²�U�Q�QEYZõ9ºZPqHRU¶Y¯K9TV³EP"GLQRP�HEJ5P�HEJ5³EU�[5Þ�J5²([5HCULµ�HEJ�P B<= MA 8²9YZ²�P"º¯Y¯K5P
õ!»´ß9ºZHRP\³½Y¯K5ÞgHEJ5P�Y¯K5²9[5H�W9GIHEG<N > U6°¡P\®LP\³#SÐHEJ�Y¯Q�UL²9HEY¯¼zY��"GIHEYZU�KÈ³EP"QE[�º¯HEQ�Y¯K·GLK'Y¯K�TV³�P"GLQRPmY¯KÈº¯GIHRP"K�TV»
HEJ9GIHkY¯Q¡HEJ5PqTVU�QRHCULµ.HEJ5PAº¯U�K5ÞLP"QRHk²9YZ²�P"º¯Y¯K5P¦QRHEGIÞLPLN"�ÆJ�P\HEJ5P\³¡HEJ9Y¯Q¡Y�Q£GLK�GLT\TVP\²�HEGIõ9ºZPqHR³�GLW5P\UIôïUL³kK�ULH
Y�Q¦Gzá/[9GLº¯YZHEGIHEYZ®LP�á![5P"QRHEYZU�K�W5P\²�P"K�W5P"K/HC[�²�U�K�³�P"GLº�HEY¯¼uP�TVU�K�QEHR³�GLY¯K/HEQ\N

^4YZÞ�[5³EP��!N�� c @ ô�P"TVHEQ?ULµ § Y¯QET\GI³�Wg¢AGIHEYZUzU�K = Y�¼uP b U�QRH

~?p°Ø �	|Ts:~����9�d��©-�f�=�@s:u9�
D K8TVU�K�T\º¯[�QEY¯U�K�S¡HEJ�P b J�GI²�HRP\³m¥ D GLW�W�³EP"QEQRP"QzGLK9GLºZ»!Q�Y¯QzGLK�W ³�P"QE[�ºZHEQ\N D HmTVU�KàHEGLY¯K9QzHEJ5P0³�P f

Q�[�ºZHEQ×ULµ�HEJ5PAPV±<²�P\³�Y¯¼uP"K/HEGIHEYZU�K�W5P"QETV³�Y¯õ�P"WmY¯K b J�GI²�HRP\³k¥�N D K¶HEJ9Y¯Q¡T½J�GI²�HRP\³"S<³EP"Q�[�ºZHEQkGI³EPqW9Y¯QR²9º¯G#»LP"W
µ1³EU�¼�HEJ5P�²9GI³�HEY¯T\[�º¯GI³?PV±<²�P\³�Y¯¼uP"K/HEQ?TVU�K�W9[�TVHRP"W�S(GLº¯U�K5Þ¶°yY¯HEJgÞLP"K5P\³�GLº¯YC�\P"W0HR³EP"K�W9Q?HEJ�GIHqJ�G"®LP,õ�P\P"K
µ1U�[�K�W'W�[5³½Y¯K5Þ0HEJ5P�PV±<²�P\³½Y¯¼uP"K/HEQ\N = J5P"QRP�³EP"QE[�ºZHEQ,QRP\³E®LPgGLQ�Gïµ3U�[9K�W�GIHEYZU�K�µ3UL³�HEJ5P�ULõ9QRP\³�®�GIHEYZU�K9Q
GLK9W¶TVU�K�T\º¯[9QEYZU�K�QÐHEJ9GIH¡GI³EPA²�³EP"QRP"K/HRP"WmY�K b J�GI²�HRP\³¡¥ D�D N = J�Y�Q×T�J�GI²9HRP\³kJ�GLQ£²�³EP"QRP"K/HRP"W�G�HEJ5UL³EU�[�Þ�J
W9Y¯QET\[�QEQ�YZU�K�ULµ�HEJ�PCQEP\²9GI³�GIHRP¦GI²�²9º¯Y�T\GIHEYZU�K�Q�GLK9W�HEJ�P"YZ³&²�P\³Eµ1UL³�¼zGLK9TVPkGIHRHR³�Y¯õ9[5HRP"Q4Y¯K,Y¯QRU�º¯GIHEYZU�K.N D H4GLº�QRU
W9Y¯QET\[�QEQEP"Q?HEJ5Pu[�QRP�ULµ£HEJ5P b º¯[�HRHRP\³ b º�GLQEQEYZß9T\GIHEY¯U�K�GI²�²9º�Y¯T\GIHEYZU�KïGLQAõ�ULHEJïG�K5U�K f J5U�¼uULÞLP"K�P"YZHh»�W�P f
HRP"TVHRUL³¡GLQ4°¡P"º¯º<GLQÐGqHEGI³EÞLP\H£W�P\HRP"TVHRUL³"N = J5P b º¯[5HRHRP\³ b º�GLQEQEYZß9T\GIHEY¯U�K�Y¯Q4GLK�GLº¯»e�\P"W,õ�ULHEJuá/[9GLº¯YZHEGIHEYZ®LP"ºZ»

� f � c

0.6- 

05 i^ 

0.4- 

Jo,- 
£ 
P 

0.2- 

0 1 

20 

Dropped CPI v s Time 

4C 30 

Dropped CPI |'.| 

- Optimized STAP 

-STAP 

100 120 



GLK9Wuá/[�GLK/HEYZHEGIHEYZ®LP"º¯» « Y¯HEQ4²9GI³�GLº¯ºZP"º/³�[�K,HEY¯¼zPkõ�P"J�G#®!Y¯UL³�Q4GI³EP¦W�Y¯QET\[�Q�QRP"Q4GLQ×Y¯Q4YZHEQ4PVô�P"TVHEYZ®LP"K5P"QEQ\N = J�P"K
HEJ�PA²�P\³Eµ1UL³�¼zGLK�TVPAULµ�HEJ5P¨Y¯K/HRP\ÞL³�GIHRP"W�²�³EU<W�[�TVHkY¯Q¡W9Y¯QET\[�QEQEP"W¶Y¯K�¼zGLK/»¶W�Yüô�P\³EP"K/HkGLQR²�P"TVHEQCY¯K�T\º�[�W�Y¯K5Þ
õ�ULHEJgP\¹mT\YZP"K�TV»�GLK�WgPVô�P"TVHEYZ®LP"K5P"QEQA¼uP\HR³�Y¯T\Q\N
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é¯j8j�k úAçàæ�ä#é�%5ñ ! çàæ ÷ æ�ë¸#A%9ð�%0'Vê�� çq'Vå
D K�TVU�K�T\º�[�QEYZU�K�S6YZH.Y¯Q�T\ºZP"GI³&HEJ�GIH.HEJ5P×Y¯K/HRP\ÞL³�GIHEYZU�K�ULµ B ²9GLTVP = Y¯¼zP×MAW�GI²9HEYZ®LP× ×³EU<TVP"QEQEY�K5Þ?GLK�W b º¯[�HRHRP\³
b º¯GLQEQEYZß(T\GIHEYZU�K�¼zG"»uGLTVHE[�GLº¯º¯»,Y¯K9TV³EP"GLQRP?HEJ5P¦HEJ�³EU�[5Þ�J5²9[�H4Q�YZÞ�K�YZß9T\GLK/HEºZ»1� = P"QRH d ���½N > U6°¡P\®LP\³#S/HEJ5P\³�P
GI³�P�QEP\³�YZU�[�QqY¯QEQE[�P"Qy°yY¯HEJ�[�Q�Y¯K5Þ¶HEJ9Y¯QAY�KàHRP\ÞL³�GIHEY¯U�KïY�K�G�³EP"GLº�HEY¯¼uP�GI²�²9º�Y¯T\GIHEYZU�K�N = J5³EU�[�Þ�J5²9[5HyGLK9W
º�GIHRP"K�TV»�GI³EPzW9YZ³EP"TVHEºZ»0W5P\²�P"K�W�P"KàH¨[5²�U�KïHEJ5P�UL²�P\³½GIHEY¯K5Þ�P"Kà®<YZ³EU�K�¼zP"KàH\S�°yJ9Y¯T�J
Y¯Q¨K5ULHnG�W5P"QEYZ³½GIõ9ºZP
GIHRHR³½YZõ9[5HRP,µ3UL³nG�³EP"GLº�HEY¯¼uP�QR»<QRHRP"¼gN�¤¨K�P�°kU�[�º¯Wïº¯YZòLP,HRU�ò!K5U6°�J5U#°vºZU�K�ÞmP"GLT½J´W�GIHEG�T\[5õ�P�HEGIòLP"Q
HRU¶²�³EU<TVP"QEQ\S5³EP\Þ�GI³�W9ºZP"QEQ¦ULµ�HEJ5P�T½J�GI³�GLTVHRP\³�Y¯QEHEY¯T\Q?ULµ4QE[5³E³�U�[�K�W�Y¯K�Þ,TVP"º¯º�Q\N

= J5P0K�GIHE[�³EP�ULµAHEJ5Pg²(GI³�GLº¯ºZP"ºk²9YZ²�P"º¯Y�K5P¶³�GLY�QRP"QuQRU�¼uP0Y¯Q�QE[5P"QuGLQu°kP"º¯ºÌN MAQz²9YZ²�P"º¯Y¯K5P¶HEJ5P\UL³E»
Q�[5ÞLÞLP"QRHEQ\SàGLK9W�U�[5³×¼zGIHEJ5P"¼zGIHEY�T\GLº�¼uU<W5P"º¯Q4QEJ5U6°�Sà[�K�º¯P"QEQ�HEJ5P¦TVU�QRH×ULµ�HEJ5PCß�³�QRH4²9YZ²�P"º¯Y�K5P£QRHEGIÞLPR�1HEJ�P
¤>�\HE[5³Eò�ß9º¯HRP\³9��Y¯Q4QEY¯Þ�K�YZß9T\GLK/HEºZ»nQE¼zGLº¯º¯P\³&HEJ�GLK,HEJ5P¦TVU�QRH4ULµ(HEJ5PkQ�[5³E³EU�[�K9W�Y¯K5Þ?QRHEGIÞLP"Q"S/W5³EUL²9²9Y¯K5ÞyW9GIHEG
T\[�õ�P"QkGIµ1HRP\³k²9³EU!TVP"Q�QEY¯K5Þ�HEJ5P"¼�°AYZHEJ¶HEJ�Pn¤	�\HE[�³Eòuß9ºZHRP\³CY¯Q¡²�U�Y�KàHEºZP"Q�Q×õ�P"T\GL[�QRPqHEJ5Pqõ9[5õ�õ9º¯P?Y¯K�ÿRP"TVHRP"W
Y�KàHRUmHEJ5P�²(YZ²�P"º¯Y¯K5PnJ�GLQAHEJ5P�QEGL¼uP�TVU�QRHqGLQq²�³�U!TVP"QEQ�Y¯K5ÞmG¶HR³�[5P�W�GIHEG�T\[5õ�PLN = J5P�²�³EU<TVP"QEQy³�P"º¯YZP"QAU�K
HEJ�P�GIõ9Y¯º¯YZHÝ»¶ULµ4HEJ5P�¤	�\HE[�³Eòmß(ºZHRP\³¦HRU¶W5³EUL²�¼uUL³EPnHEJ�GLKgU�K�P�W�GIHEGzT\[5õ�PnY¯K�HEJ5P�HEY¯¼uP�TVU�QRH?³�P"á/[�Y¯³EP"W
HRU'²�³EU<TVP"QEQ¶HEJ5³EU�[5Þ�J8HEJ5Pïº¯U�K5ÞLP"QRHmQEHEGIÞLP�ULµ�HEJ�P�²9YZ²�P"º¯Y�K5PLN = J�P\³EP\µ3UL³�PLS?YZµ¨HEJ5P
¤	�\HE[�³Eò ß9ºZHRP\³mY�Q
K�ULH?QEYZÞ�K�YZß(T\GLKàHEºZ»zQ�J5UL³EHRP\³¦HEJ�GLKgHEJ�PqULHEJ�P\³yQRHEGIÞLP"Q\S�U�K�P�QEJ5U�[�º¯Wm²�³EU<TVP"QEQ¦P\®LP\³�»�T\[5õ�PqHEJ5³EU�[5Þ�J�HEJ�P
B5= Mq :²9Y¯²�P"º�Y¯K5PAGLK9W0W�Y¯QR³�P\Þ�GI³�W�HEJ5P,¤	�\HE[5³�òmß9º¯HRP\³?GLº¯º�HRULÞLP\HEJ5P\³"N

ªkP"T\GL[�QRPCULµ5HEJ5P£³½[�K f HEY¯¼uP£õ�P"J9G"®<YZUL³�ULµ5HEJ5P¦¤	�\HE[5³Eònß(ºZHRP\³&GI²�²(º¯Y¯T\GIHEYZU�K�S�YZH&Y�Q�K5ULH�GI²�²�³EUL²�³½Y¯GIHRP
GLQnG�µ1³EU�K/HAP"K�Wïß9º¯HRP\³qµ1UL³¨HEJ5P B<= MA  GI²�²(º¯Y¯T\GIHEYZU�K�N = UgTV³EP"GIHRPzG�ß9ºZHRP\³¨HEJ�GIHnY¯Qq²�U#°kP\³Eµ1[9º�P"K5U�[�Þ�J
HRU�W5P\HRP"TVHC²�U�QEQEYZõ(ºZPCHEGI³EÞLP\HEQ¦GLK�WmP"º¯Y¯¼zY¯K9GIHRP?ULHEJ5P\³CW�GIHEG�T\[�õ�P"Q¡µ1³EU�¼�HEJ�Py²9YZ²�P"º¯Y�K5PLSLHEJ5PATVU�QEHkULµ�HEJ�P
²(YZ²�P"º¯Y¯K5P�Y�Q¨HRU/U0J�Y¯Þ�J�HRUgõ�PuG�®<Y¯GIõ9ºZP,UL²�HEYZU�K�N D H¨Y�QnY¯¼u²�UL³EHEGLK/HqHRU0K�ULHRPuHEJ�GIH�G�ÞLU/U<W´µ1³EU�K/HqP"K9W
ß(ºZHRP\³£QEJ5U�[9º¯WuJ�G"®LP¨G�J9YZÞ�J5P\³Ðµ�GLº¯QRP?²�U�QEYZHEY¯®LP?³�GIHRPyHEJ9GLKzHEJ5Py¼zUL³EP?°kUL³Eò f Y�KàHRP"K�Q�YZ®LP?µ1U�º¯ºZU#°AY¯K5Þ�QRHEGIÞLP"Q
ULµ(HEJ5PC²9YZ²�P"º¯Y¯K�PLS#õ9[5H�HEJ�Y¯Q4GLº¯QEUA°CGLQÐK5ULHÐHEJ5P¦T\GLQRPLN D H4GI²9²�P"GI³½Q&HEJ9GIH�HEJ�PCT\º�[5HRHRP\³×T\º¯GLQEQEY¯ß9T\GIHEYZU�K�W5U!P"Q
°kP"º¯º5GIHkY¯W5P"K/HEYZµ3»<Y¯K5ÞqHEGI³EÞLP\HEQ\S<J5U6°¡P\®LP\³"S!P"¼u²9Y¯³�Y¯T\GLº<P\®<Y¯W5P"K�TVP?QE[�ÞLÞLP"QRHEQ×HEJ�GIH b º¯[5HRHRP\³ b º¯GLQEQEYZß(T\GIHEYZU�K
¼¶G"»
GLTVHE[�GLº¯ºZ»
J�G"®LPmG0ºZU#°kP\³�µ�GLº¯QRPu²�U�QEYZHEY¯®LP,HEJ9GLK
HEJ5P B<= MA *GI²�²9º¯Y¯T\GIHEY¯U�K�N D K
P"QEQRP"K9TVPLS b º¯[�HRHRP\³
b º¯GLQEQEYZß(T\GIHEYZU�K�W5P\HRP\³½¼zY¯K5P"Qy°yJ5P\HEJ5P\³qHEJ5P\³EP,¼zG"»0õ�P,G¶HEGI³EÞLP\H\S.GLK9W0HEJ5P"KïHEJ5P B<= Mq �GI²�²9º¯Y�T\GIHEYZU�K
³�P\²�³EU<W�[�TVP"QAHEJ5P,Q�GL¼uPuTVU�K�T\º¯[�QEY¯U�K�N = J�P\³EP,Y�QAK5U�T\ºZP"GI³¨³EP"GLQRU�Kï°yJ/»0U�K5P,°kU�[�º¯W�°yY¯QEJ�HRUgW5UmHEJ9Y¯Q
Y�K�ÞLP"K5P\³�GLºÌN

= J5P\³EP\µ1UL³EPLS/HEJ5P?µ�[�K�W�GL¼uP"K/HEGLº5²�³�P"¼zY¯QRPCULµ�HEJ�Y¯QÐ³�P"QRP"GI³�T�J.S/HEJ5PA[�QRP\µ�[�º5Y¯K/HRP\ÞL³�GIHEYZU�KuULµ b º¯[�HRHRP\³
b º¯GLQEQEYZß(T\GIHEYZU�KÈGLK�W'HEJ5P B<= MA �GI²9²9º¯Y¯T\GIHEYZU�K.S�°CGLQ�G
¼zYü±<P"W�QE[9T\TVP"QEQ\N = J5P�Y¯K/HRP\ÞL³�GIHEYZU�K YZHEQRP"ºZµ?Y�Q

� f ý



µ�[�K�TVHEY¯U�K�GLº£GLK�W'W5U!P"Q�²9³EU!W9[�TVPmGLT\T\[5³½GIHRP�³�P"QE[�ºZHEQ5� = P"QRHEQ d ý fÝd �?�½N > U#°kP\®LP\³"S¡Y¯H�Y¯Q,K5ULH,P\¹¶T\YZP"K/H\S
GLK9WÈHEJ5P�°kUL³EòÈY¯Q�³EP"W�[9K�W�GLK/H�Y¯K'¼zGLK/»�ºZU<T\GIHEYZU�K�Q\N
Mqº¯QRU5SÐõ�P"T\GL[�QRP�ULµyHEJ5P�²9YZ²�P"º¯Y�K5P"W´K�GIHE[5³EP�ULµ
HEJ�P B<= MA  GI²�²9º¯Y�T\GIHEYZU�K�SkHEJ5P�[�QRP�ULµnHEJ5Pï¤	�\HE[5³�ò'ß(ºZHRP\³¶GLQ�G·µ1³EU�KàH¶P"K�W8Y¯QzP"QEQRP"K/HEY¯GLº¯ºZ» [�QRP"ºZP"Q�Q� = P"QRHEQ d ý fÝd �?�½N @ ®LP"K�HEJ5U�[5Þ�J�YZH¦°¡UL³�ò!Qy°¡P"º¯º.HRUmQRP\²9GI³½GIHRP�Y¯K/HRP\³EP"QRHEY¯K�Þ¶GLK�W0K5U�K f Y¯KàHRP\³�P"QRHEY¯K5Þ¶W9GIHEG
QEP\HEQ\SCHEJ5P\³EP0Y¯QzK�U´ÞL³EP"GIHmQR²�P\P"W�[�² ³EP"GLº¯Y��\P"W õ�P"T\GL[�QEPgULµqHEJ�P�QR²�P\P"W ULµ¨HEJ5P�Y¯K�Y¯HEY¯GLºCQRHEGIÞLPLN = J9Y¯Q
³�P"QE[�ºZHnY¯Q¨³EP"º�GIHRP"W
HRU0²9YZ²�P"º¯Y¯K�P�µ1[9K�W�GL¼uP"K/HEGLº¯Q\S�²9Y¯²�P"º�Y¯K5P�HEJ�³EU�[5Þ�J5²9[�HqT\GLº¯T\[9º¯GIHEYZU�K�Q\S.GLK9W´HEJ5Puµ�GLTVH
HEJ9GIHyW5³EUL²�²(Y¯K5Þ�W9GIHEGuµ3³�U�¼ HEJ5Pn²9YZ²�P"º¯Y�K5PAGLK�W�³�P\²9º¯GLT\Y¯K5ÞuYZH¦°AYZHEJ�õ9[5õ�õ(ºZP"Q¡W�U/P"Q?K�ULH¦³EP"QE[�ºZH¦Y¯KgGLK/»
³�P"GLº£QR²�P\P"W�[5²�N = J5P\³EP\µ1UL³EPLS�HEJ5Pm¼¶GLY¯K´ULõ<ÿRP"TVHEYZ®LPLS4HEJ5U�[5Þ�JÈ³EP"GLT�J5P"W.S�Y¯Q�K5ULH�G�²9GI³EHEY¯T\[�º�GI³�ºZ»�ÞLU!U<W
QEU�º¯[5HEYZU�K�S5GLK�W�QEJ5U�[�º¯W�õ�P�GIõ9GLK�W�U�K5P"W�N

¤¨KïGm²�U�QEY¯HEYZ®LP�K5ULHRPLS�HEJ�Pu¤	�\HE[�³Eò b º¯[5HRHRP\³ b º�GLQEQEYZß9T\GIHEY¯U�K�GI²�²9º�Y¯T\GIHEYZU�K�Y¯HEQRP"ºZµ×Y¯QAPV±!HR³�P"¼uP"ºZ»
²9³EU�¼zY¯QEY�K5Þ5N = J�Y¯Q?GI²�²(º¯Y¯T\GIHEYZU�K�GI²�²�P"GI³�Q?HRU�J�G"®LP,HEJ5P,GIõ9Y¯º¯YZHÝ»�HRUmW5P\HRP"TVH¨HEGI³EÞLP\HEQ\S�W5P\HRP"TVH¨Y¯K�J�U�¼uU f
ÞLP"K�P"YZHh»LS�GLK�Wï²�³EU<W�[�TVP�³EP"º¯Y¯GIõ(ºZP�³EP"Q�[�ºZHEQ¨Y¯K
G�ò!K�U#°yK
PV±<²�P"TVHRP"W´HEY¯¼uPLN,MAº¯QEU5S.YZHnJ�GLQ¨õ�P\P"K´QEJ5U#°AK
HRU¶õ�PnPV±<HR³EP"¼uP"º¯»�°kP"º¯º�µ1UL³�¼uP"W0µ3UL³qGu²9GI³�GLº¯º¯P"º�P"Kà®<YZ³EU�K�¼zP"KàH\N D HyQET\GLº¯P"Qyº¯Y¯K�P"GI³�ºZ»z°yY¯HEJ0GLW�W5P"Wg²9³EU f
TVP"Q�QRUL³�Q\S.GIH�ºZP"GLQEHqHRU0GLQ�¼zGLKà»�²�³EU<TVP"QEQRUL³�Q¨GLQnGI³EPzG#®�GLY�º¯GIõ9ºZP,U�K
HEJ5PuMA^ D_= T\º¯[�QRHRP\³#N�O�[�W�Þ�Y¯K5Þ�õ/»
HEJ�PzQRHR³�[�TVHE[5³�P,ULµkHEJ5PzGI²�²(º¯Y¯T\GIHEYZU�K�S�HEJ5P\³�PzY¯QnK5Ug³EP"GLQRU�K·HRUgõ�P"º�YZP\®LP�HEJ�GIH�YZHn°kU�[�º¯W
K5ULH�TVU�K/HEY¯K/[�P
HRU�QET\GLºZP,º¯Y¯K5P"GI³½ºZ»�[9KàHEY¯º�HEJ5P�²9³EU!TVP"Q�QRUL³qTVU�[9KàH¨K5P"GI³�ºZ»�³EP"GLT½J5P"QqHEJ5P�K![�¼�õ�P\³yULµ×³�GLK�ÞLP�TVP"º¯º¯QAY¯K0HEJ�P
W9GIHEGuT\[5õ�PLN = J�Y¯QCK5P\°*GI²9²9º¯Y¯T\GIHEYZU�K�J�GLQ?õ�P\P"KgQ�J5U#°yK�HRUuõ�PnUL³�W�P\³�QCULµ�¼¶GIÞ�K�YZHE[�W5Pn¼uUL³�PnP\¹¶T\YZP"K/H
HEJ9GLK�HEJ5P,UL³�YZÞ�Y�K�GLº�^&¤n¢ = ¢yMqF�²�UL³EH$� = P"QRH7�?�½NqFAULH¨U�K�ºZ»0Y¯QyHEJ5P,QEP\³�Y¯GLº�GLº¯ÞLUL³�YZHEJ�¼ ¼�[9T�J�õ�P\HRHRP\³
HEJ9GLK�HEJ5P,UL³�YZÞ�Y�K�GLº�TVU<W5PLS�HEJ�Y¯QqK5P\°¬²�UL³�HAY¯QqGLº¯QRU�J�YZÞ�J�ºZ»�²9GI³½GLº¯ºZP"º�Y�K�K�GIHE[5³�PLN D HqJ9GLQyõ�P\P"KïQEJ5U#°AK
HRU�QET\GLºZPzK5P"GI³�º¯»�º¯Y¯K�P"GI³�ºZ»g°yYZHEJ´GLW9W�YZHEYZU�K�GLº�²�³�U!TVP"QEQEUL³�Q@� = P"QEHEQ$� f ý��e�½N5<¨[9GLº¯YZHEGIHEYZ®LP"ºZ»�HEJ5Pu³EP"QE[9ºZHEQ
GI³�PqGLº¯QEU�ÞLU!U!W�N D HkGI²9²�P"GI³½Q\ST�1õ9[�H¡Y¯Q¡K5ULHkQEHEGIHEY¯QRHEY¯T\GLº¯º¯»,²9³EU#®LP"K(�½S<HEJ�GIH b º¯[�HRHRP\³ b º¯GLQ�QEYZß9T\GIHEYZU�KmW5U!P"Q
J9G"®LP�HEJ5P�GIõ9Y¯º¯YZHÝ»¶HRU¶Y�W5P"KàHEY¯µ3»m³�GLW�GI³?³EP\HE[�³�K�QCHEJ�GIHyGI³�P�º¯YZòLP"ºZ»mHRU¶TVU�K/HEGLY¯K0GI³EP"GLQyULµ4Y�KàHRP\³EP"QEH\N

D K�QE[9¼z¼zGI³E»LS?HEJ9Y¯Q¶³�P"QRP"GI³�T�J�PVô�UL³EHgTVU�¼�õ9Y¯K5P"Q B ²9GLTVP = Y¯¼zP�MqW�GI²�HEYZ®LP
 ×³EU<TVP"QEQEY�K5Þ�°AYZHEJ
b º¯[5HRHRP\³ b º¯GLQ�QEYZß9T\GIHEYZU�K´Y�K´GLK´PVô�UL³�H�HRU�Y¯K�TV³�P"GLQRPuHEJ5PuP\¹¶T\YZP"K9TV»ïGLK�W·PVô�P"TVHEYZ®LP"K�P"QEQ�ULµC³EP"GLºÐHEY�¼uP
³½GLW�GI³uHRP"T�J�K�U�ºZULÞL»LN D HuY¯Q�Y¯¼u²�UL³EHEGLK/H�HRU´õ�ULHEJ § P\²9GI³EHE¼uP"K/HzULµ § P\µ1P"K�QRP0GLK9W'T\Y¯®!Y¯º�Y¯GLKÈY¯K/HRP\³EP"QRHEQ
Y�K ²9[5³�Q�[�YZH,ULµ¨GLW�®�GLK�TVP"¼zP"KàHEQ�Y¯K ³�GLW9GI³¶HRP"T�J9K5U�ºZULÞL» HEJ�GIH�¼zG"» Y¯K�TV³�P"GLQRP�YZHEQ¶PVô�P"TVHEYZ®LP"K�P"QEQmGLK9W
P\¹mT\YZP"K�TV»LN B<= MA 'J�GLQ¡õ�P\P"KzPV±<HRP"K�QEYZ®LP"ºZ»u³�P"QRP"GI³�T�J�P"W�S!GLK9W¶Y¯Q£ò!K5U6°yKzHRU,²�³EU<W�[�TVP?á![�GLº¯Y¯Hh»�³EP"QE[�º¯HEQ\N
> U#°kP\®LP\³"S£TVU�¼z²9[5HEGIHEYZU�K�GLº¡TVU�¼u²9ºZPV±5YZHÝ»´µ3UL³Eõ(Y¯W�Q�á![�GLº¯YZHÝ»
³EP"GLº£HEY�¼uPmY¯¼z²9ºZP"¼uP"K/HEGIHEYZU�K�S�J5P"K�TVP¶HEJ�P
µ1U<T\[�QqULµ£HEJ�Y¯QA³EP"QRP"GI³½T�J�N = J5P¶¤	�\HE[5³Eò�GLº¯ÞLUL³�YZHEJ�¼ Y¯Q¨GLº¯QRU�°kP"º¯º�³�P"QRP"GI³�T�J�P"W�N > U#°kP\®LP\³"S&[�Q�Y¯K5Þ¶HEJ�P
¤>�\HE[5³Eò
¼uP\HEJ5U<W´GLQ�G0K5U�K f J5U�¼uULÞLP"K5P"YZHÝ»´W5P\HRP"TVHRUL³,GLK9W
HEGI³EÞLP\H�W5P\HRP"TVHRUL³�GI³EPzP"K/HEYZ³EP"º¯»�K5P\°�GLK9W
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PV±5T\YZHEY¯K�Þ
TVU�K9TVP\²�HEQ\N = J5PgY¯K/HRP\ÞL³�GIHEYZU�K ULµqHEJ5P B<= Mq vGLK�W b º¯[�HRHRP\³ b º¯GLQEQEYZß(T\GIHEYZU�K GI²�²9º¯Y¯T\GIHEY¯U�K�Q
Y�QqGLº�QRUgGgTVU�¼u²9ºZP\HRP"ºZ»ïK5P\°vY¯W5P"G<N,MAº¯HEJ5U�[5Þ�JïHEJ�Y¯QnY¯K/HRP\ÞL³�GIHEYZU�K
°CGLQ¨µ1UL³�GLº¯º�²�³�GLTVHEY¯T\GLº4²([5³E²�U�QRP"QqG
µ�GLY¯º¯[�³EPLS.ULHEJ5P\³�GLQR²�P"TVHEQ�°kP\³EPmÞL³EP"GIH,Q�[�T\TVP"QEQRP"Q\N = J5P b º¯[�HRHRP\³ b º¯GLQEQ�YZß9T\GIHEYZU�K·Y�Q�T\ºZP"GI³�º¯»ïULµCÞL³EP"GIH
õ�P"K5P\ß9H\N

= J�Y¯QkGI³EP"G,UIô�P\³�QC¼�[�T½J�µ3UL³Cµ�[5HE[5³EPq°¡UL³�ò(S<õ9[5HkK5ULHCY¯K¶HEJ�P¨Y�K�YZHEY¯GLº�W9YZ³EP"TVHEYZU�KmHEJ�GIHC°kGLQkHEGIòLP"K
µ1UL³�HEJ�Y¯Q�HEJ5P"QEY¯Q\N D H�°kU�[�º¯WÈõ�P�[�QRP\µ�[�º£HRU�µ1U!T\[9Q�U�K'HEJ5P�T\GI²9GIõ9Y�º¯YZHEYZP"QnULµAHEJ5P b º¯[5HRHRP\³ b º¯GLQEQ�YZß9T\G f
HEY¯U�K0GI²�²9º¯Y�T\GIHEYZU�K�N£M¬HEJ5UL³EU�[�Þ�J�¼zGIHEJ5P"¼¶GIHEY¯T\GLº�GLK�W�QRHEGIHEY¯QRHEY�T\GLº�GLK�GLºZ»<QEY¯QCULµ4HEJ5P�Jà»!²�ULHEJ5P"QRP"QyGLK9W
TVU�KIÿ_P"TVHE[5³�P"Qq¼¶GLW5P,Y�K0HEJ�Y¯QyHEJ5P"QEY¯QA°kU�[�º¯W0õ�P�®�GLº¯[�PLN D HAY¯QqK5ULH¨[�K�W5P\³�QEHRU/U<Wg°yJ�GIH¨QRHEGIHEY¯QEHEY¯T\GLº&GLK9W
¼¶GIHEJ5P"¼zGIHEY¯T\GLº9²�³EUL²�P\³EHEYZP"QÐGI²�²(ºZ»�HRU�HEJ�PyGLW�W�YZHEY¯U�K�ULµ�HEGI³EÞLP\HEQ¡HRU�³�GLW9GI³×³EP\HE[5³�K9Q\N B U�¼uP¦PV±!HR³�P"¼uP"ºZ»
Y�¼u²�UL³EHEGLKàH¨á![5P"QRHEYZU�K�Q¨GI³�Y�QRP�� § U!P"QnHEJ5PuY¯K/HR³EU<W�[�TVHEYZU�KïULµ¡G�HEGI³EÞLP\H�Y¯KàHRUgG�³�GLW9GI³q³�P\HE[5³�K
QRHEGIHEY¯QRHEY f
T\GLº�ºZ»,T½J�GLK5ÞLPqJ5U#°�HEJ�GIH×³EP\HE[5³½KzY¯Q×W�Y�QRHR³�YZõ9[�HRP"W3ám^�[5³EHEJ5P\³½¼uUL³EPLS/J�U#°�W�U�HEJ5P"QRPyQEHEGIHEY¯QRHEY¯T\GLº�T½J�GLK5ÞLP"Q
GI²9²9ºZ»¨°yJ5P"K�HEJ5PCGI³EP"GqULµ9GLK�GLºZ»<QEY¯Q�QR²9GLK�Q�ºZU<T\GLºà³½GLK5ÞLPkTVP"º�º¯Q¾á = J5P"QEPká![5P"QRHEYZU�K9Q&Y¯K9W�Y¯T\GIHRP¡Q�YZÞ�K�YZß9T\GLK/H
GI³�P"GLQ?µ1UL³?µ1[�HE[5³EPn³EP"QRP"GI³½T�J�GLK9WgW5P\®LP"ºZUL²9¼uP"K/H\N
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ã`à+à�ê#æ�ë ! � ¡Rk 	�çàîïê  4÷5ø ñ�� ö ã�� Þm÷ ð ÷ ú�% ø ê��4ê­í!îïê#æ�ð

= GIõ9ºZPnªqN¯ý f ªqN��uTVU�K/HEGLY¯K0GzQ�¼zGLº¯º�QRP"TVHEYZU�KgULµ�HEJ5Pnß�³½QRH¦W�GIHEGLT\[5õ�PnHEJ�GIH¦°CGLQ¦Þ�YZ®LP"Kgõ!»�¢yU�¼uP�X�GIõ(Q
µ1UL³qHEJ�Y¯Q¦³EP"QEP"GI³�T�Jï²�³EU�ÿRP"TVH\NyMqº¯º�ULµÐHEJ5P"QEP�³EP\HE[�³�K�Q?GI³EP,µ1³EU�¼ HEJ5P�³EP"GLº�W5U�¼zGLY¯K�S(GLK�W�GI³�P�²�³EU6®!Y�W5P"W
HRU'[�K�W5P\³½QRHEGLK�W HEJ5P0UL³½W5P\³zULµn¼zGIÞ�K�YZHE[9W5PgULµ¨HEJ5P�QEJ5UL³�H¶Y¯K/HRP\ÞLP\³�QzHEJ�GIH¶°¡P\³EPïTVU�KàHEGLY�K5P"W8Y¯K HEJ�P
W9GIHEGLT\[5õ�PLN×¥×GLº¯[5P"Q¦HEJ9Y¯Q¦º¯GI³EÞLP�°kP\³EP�K�ULH¦PV±!²�P"TVHRP"W0HRU¶³EP"QEY¯W5PnY¯K0HEJ5P�W�GIHEGzT\[5õ�PLN

ª f ý



= GIõ9ºZP�ªqN¯ý B J5UL³�H D K/HRP\ÞLP\³ § GIHEG b [5õ�P B P"TVHEYZU�K
@ ºZP"¼uP"K/H ¥×GLº¯[�P
ý dLi �!N cLcLcLcLcLc
d c N cLcLcLcLcLc� c N cLcLcLcLcLc� c N cLcLcLcLcLc
i d �?���!ýIN cLcLcLcLcLc� f ��� d �!N cLcLcLcLcLc� f ý c �:�!N cLcLcLcLcLc� ý c �I�5N cLcLcLcLcLc� � ���/N cLcLcLcLcLc
ý c fÝi�� �!N cLcLcLcLcLc
ýLý fÝdIcLc �5N cLcLcLcLcLc
ý d f �?� d N cLcLcLcLcLc
ý
� �<ý�� d N cLcLcLcLcLc
ý�� ����� i N cLcLcLcLcLc
ý i ý ��� �!N cLcLcLcLcLc
ý
� �:���!N cLcLcLcLcLc
ý�� f �<ýLýIN cLcLcLcLcLc
ý
� f ýLý
� � N cLcLcLcLcLc
ý � f ��� � N cLcLcLcLcLc
dIc fÝd � i �!N cLcLcLcLcLc
d ý fÝd �q���!N cLcLcLcLcLc
dLd d ýIN cLcLcLcLcLc
d � ý dLiLi N cLcLcLcLcLc
d � ý c�iLi N cLcLcLcLcLc
dLi ý
��� i N cLcLcLcLcLc

@ ºZP"¼zP"KàH ¥×GLº¯[5P
d � �����!N cLcLcLcLcLc
d � f ý c�i �5N cLcLcLcLcLc
d � f ý d �!N cLcLcLcLcLc
d�� �q�!N cLcLcLcLcLc� c f � � ýIN cLcLcLcLcLc�<ý ýLý c ýIN cLcLcLcLcLc� d d ý
���5N cLcLcLcLcLc��� � i �!N cLcLcLcLcLc��� f ý
�?�:�!N cLcLcLcLcLc� i fÝd ��� � N cLcLcLcLcLc��� fÝd ý
� � N cLcLcLcLcLc�?� f ý
� c �!N cLcLcLcLcLc��� fÝiIc �/N cLcLcLcLcLc� � fÝd � i N cLcLcLcLcLc� c fÝd � d N cLcLcLcLcLc��ý ��� � N cLcLcLcLcLc� d � iLi N cLcLcLcLcLc�q� �����!N cLcLcLcLcLc��� f � iIc N cLcLcLcLcLc� i fÝd � d N cLcLcLcLcLc�q� ý i � i N cLcLcLcLcLc�e� ý��q���5N cLcLcLcLcLc�q� � ��� N cLcLcLcLcLc� � �Li�� N cLcLcLcLcLc
iIc d ý
���!N cLcLcLcLcLc

@ º¯P"¼uP"KàH ¥×GLº¯[5P
i ý d ý c�i N cLcLcLcLcLc
iLd d � � �5N cLcLcLcLcLc
i � d�� �:�!N cLcLcLcLcLc
i � d � iIc N cLcLcLcLcLc
iLi ý��q���!N cLcLcLcLcLc
i � �����5N cLcLcLcLcLc
i � f ý i �5N cLcLcLcLcLc
i � f ��ý c N cLcLcLcLcLc
i�� �!N cLcLcLcLcLc� c ýLý
�!N cLcLcLcLcLc�<ý f � cLc N cLcLcLcLcLc� d f ý�� dLi N cLcLcLcLcLc��� f ýLýLý��/N cLcLcLcLcLc��� iLd �/N cLcLcLcLcLc� i d��Li �!N cLcLcLcLcLc��� d � � �!N cLcLcLcLcLc�?� � �Ic N cLcLcLcLcLc��� f ý
� i ýIN cLcLcLcLcLc� � fÝd � d �5N cLcLcLcLcLc� c fÝdLi�� �!N cLcLcLcLcLc�!ý f�� � c N cLcLcLcLcLc� d ý dLd�� N cLcLcLcLcLc�:� dLdLdLi N cLcLcLcLcLc�I� iLd�� N cLcLcLcLcLc� i f ��� c N cLcLcLcLcLc

ª fÝd



= GIõ9ºZP�ªqN d B J5UL³�H D K/HRP\ÞLP\³ § GIHEG b [5õ�P B P"TVHEYZU�K
@ ºZP"¼uP"K/H ¥×GLº¯[�P�:� f �����!N cLcLcLcLcLc��� ý�� cLc N cLcLcLcLcLc�:� d �?�:�!N cLcLcLcLcLc� � dIc �q�!N cLcLcLcLcLc� c ý
���q�!N cLcLcLcLcLc�<ý f � c N cLcLcLcLcLc� d f �?�I�5N cLcLcLcLcLc��� fÝd ý
�!N cLcLcLcLcLc��� f ý
� i �!N cLcLcLcLcLc� i f � iLi ýIN cLcLcLcLcLc��� fÝd ý i �/N cLcLcLcLcLc�?� fÝi ���5N cLcLcLcLcLc��� ý�� i ýIN cLcLcLcLcLc� � dLiLd ýIN cLcLcLcLcLc�Ic ý d ��ýIN cLcLcLcLcLc� ý f � dIc N cLcLcLcLcLc�Ld d � c N cLcLcLcLcLc� � ý
�����5N cLcLcLcLcLc� � ���q�!N cLcLcLcLcLc�Li � � �5N cLcLcLcLcLc� � f � dLd N cLcLcLcLcLc� � fÝiLdLd N cLcLcLcLcLc� � fÝd �:�!N cLcLcLcLcLc��� iIcLc N cLcLcLcLcLc
ý cLc i � d N cLcLcLcLcLc

@ ºZP"¼uP"K/H ¥×GLº¯[5P
ý c ý f ý c ý c N cLcLcLcLcLc
ý c�d f ý
� i �!N cLcLcLcLcLc
ý c � f ý��:� c N cLcLcLcLcLc
ý c � f � i �!N cLcLcLcLcLc
ý c�i f � ��� N cLcLcLcLcLc
ý c � dIc �!N cLcLcLcLcLc
ý c � f ���q�!N cLcLcLcLcLc
ý c � f ý d��Li N cLcLcLcLcLc
ý c?� fÝi �!ýIN cLcLcLcLcLc
ýLý c � d �!N cLcLcLcLcLc
ýLýLý f �q�<ýIN cLcLcLcLcLc
ýLý d f ý c � c N cLcLcLcLcLc
ýLý
� i � c N cLcLcLcLcLc
ýLý�� dLi ���!N cLcLcLcLcLc
ýLý i � � ���!N cLcLcLcLcLc
ýLý
� � �Ic�d N cLcLcLcLcLc
ýLý�� d � c�d N cLcLcLcLcLc
ýLý
� ý
�?�I�5N cLcLcLcLcLc
ýLý � fÝi��Ld N cLcLcLcLcLc
ý dIc f ýLý iLd N cLcLcLcLcLc
ý d ý dIc�d N cLcLcLcLcLc
ý dLd ýLý��:�!N cLcLcLcLcLc
ý d � dIc � � N cLcLcLcLcLc
ý d � dLdLi �!N cLcLcLcLcLc
ý dLi ý ��� ýIN cLcLcLcLcLc

@ º¯P"¼uP"KàH ¥×GLº¯[5P
ý d � �?�:�!N cLcLcLcLcLc
ý d � fÝi ���!N cLcLcLcLcLc
ý d � ý�� c N cLcLcLcLcLc
ý d�� d ��ý
�!N cLcLcLcLcLc
ý
� c d ý �Ic N cLcLcLcLcLc
ý
�<ý �<ý i N cLcLcLcLcLc
ý
� d f �?� i N cLcLcLcLcLc
ý
��� iIc N cLcLcLcLcLc
ý
��� f ý���ý i N cLcLcLcLcLc
ý
� i � d N cLcLcLcLcLc
ý
��� ýLý d �5N cLcLcLcLcLc
ý
�?� ý
� i �5N cLcLcLcLcLc
ý
��� � d �/N cLcLcLcLcLc
ý
� � � ý
�!N cLcLcLcLcLc
ý�� c d ���!N cLcLcLcLcLc
ý���ý f ý d �/N cLcLcLcLcLc
ý�� d fÝd � i N cLcLcLcLcLc
ý��q� � i ýIN cLcLcLcLcLc
ý���� ý
��� i N cLcLcLcLcLc
ý�� i d � d ýIN cLcLcLcLcLc
ý��q� dLi �:�!N cLcLcLcLcLc
ý��e� ý
�<ý
�!N cLcLcLcLcLc
ý��q� fÝdLiLi N cLcLcLcLcLc
ý�� � f ý
�����5N cLcLcLcLcLc
ý iIc f ý
��� d N cLcLcLcLcLc

ª f �



= GIõ9ºZP�ªqN�� B J5UL³�H D K/HRP\ÞLP\³ § GIHEG b [5õ�P B P"TVHEYZU�K
@ ºZP"¼uP"K/H ¥×GLº¯[�P
ý i ý f �!ýLýIN cLcLcLcLcLc
ý iLd f �:���!N cLcLcLcLcLc
ý i � d ��� c N cLcLcLcLcLc
ý i � ý � � i N cLcLcLcLcLc
ý iLi �<ý
�!N cLcLcLcLcLc
ý i � �:���!N cLcLcLcLcLc
ý i � dLiLiLd N cLcLcLcLcLc
ý i � dLi � � N cLcLcLcLcLc
ý i�� fÝd �!N cLcLcLcLcLc
ý
� c fÝd �:�?�/N cLcLcLcLcLc
ý
�<ý fÝd �����!N cLcLcLcLcLc
ý
� d d � c N cLcLcLcLcLc
ý
��� d �<ý��5N cLcLcLcLcLc
ý
��� ��� c �!N cLcLcLcLcLc
ý
� i ýLý�� i N cLcLcLcLcLc
ý
��� f ý i �?�/N cLcLcLcLcLc
ý
�?� fÝiLi �/N cLcLcLcLcLc
ý
��� � d �5N cLcLcLcLcLc
ý
� � f ý i ���5N cLcLcLcLcLc
ý�� c f ý���ý � N cLcLcLcLcLc
ý��!ý f �?�I�5N cLcLcLcLcLc
ý�� d fÝd ���!N cLcLcLcLcLc
ý��:� f ýLýIN cLcLcLcLcLc
ý��I� f � iIc N cLcLcLcLcLc
ý�� i fÝd �q� � N cLcLcLcLcLc

@ ºZP"¼uP"K/H ¥×GLº¯[5P
ý��:� f � dLd �5N cLcLcLcLcLc
ý���� fÝdIc�d �!N cLcLcLcLcLc
ý��:� � �e�/N cLcLcLcLcLc
ý�� � ��� dLi N cLcLcLcLcLc
ý
� c ��� d �!N cLcLcLcLcLc
ý
�<ý iIc �!N cLcLcLcLcLc
ý
� d f �<ý c N cLcLcLcLcLc
ý
��� f ý cLc �!N cLcLcLcLcLc
ý
��� f ��� d N cLcLcLcLcLc
ý
� i i � � N cLcLcLcLcLc
ý
��� ý
� d�� N cLcLcLcLcLc
ý
�?� d ý i �5N cLcLcLcLcLc
ý
��� d � d �!N cLcLcLcLcLc
ý
� � �?�:�<ýIN cLcLcLcLcLc
ý �Ic d �q���!N cLcLcLcLcLc
ý � ý fÝd N cLcLcLcLcLc
ý �Ld ý
���5N cLcLcLcLcLc
ý � � ý d �q�!N cLcLcLcLcLc
ý � � d ���!N cLcLcLcLcLc
ý �Li f ý d � c N cLcLcLcLcLc
ý � � f �����!N cLcLcLcLcLc
ý � � � � � N cLcLcLcLcLc
ý � � ý�� iIc N cLcLcLcLcLc
ý ��� d ýLý
�!N cLcLcLcLcLc
dIcLc ý i �<ýIN cLcLcLcLcLc

ª f �



ã`à+à�ê#æ�ë ! � ú kõj æ�ðEê­í&' ÷ ðRêìë���'\ç�ë&%�ä#ð��.ð ÷ '"ðB%Wà # ! é1ê
= J�Y¯QyGI²9²�P"K9W�Yü±0TVU�KàHEGLY�K�QqHEJ5P,QEHEGI³EHE[5²
ß9ºZP�HEJ�GIHqY�QA[�QEP"W�õ!»0HEJ5P�Y¯K/HRP\ÞL³�GIHRP"W B<= MA  GLK�W b º¯[�HRHRP\³
b º¯GLQEQEYZß(T\GIHEYZU�K¶GI²�²(º¯Y¯T\GIHEYZU�K�N = J�P"QRPA²(GI³�GL¼uP\HRP\³�QCGI³EPnTVU�K/HEGLY¯K5P"W�Y¯K = GIõ9º¯P b N¯ýqGLºZU�K5Þ�°yY¯HEJ¶G,õ�³EP"YZµ
W�P"QETV³�YZ²�HEY¯U�K�W�P"QETV³�YZõ9Y�K5Þ�°AJ�GIHyYZH¦³EP\²9³EP"QRP"K/HEQ\N

bkf ý



= GIõ9ºZP b N¯ý B HEGI³EHE[5²� 4GI³�GL¼uP\HRP\³q^4Y¯ºZP
 4GI³�GL¼zP\HRP\³ ¥×GLº�[5P § P"QETV³�YZ²9HEYZU�K
f ò i ý d K![�¼�õ�P\³¦ULµ�³½GLK5ÞLP�TVP"º¯º¯Q
f ÿ ý
� K![�¼�õ�P\³¦ULµ�T½J�GLK�K5P"º¯Q
f K ý d � K![�¼�õ�P\³¦ULµ�²9[�º�QRP"Q
f ³ � K![�¼�õ�P\³¦ULµ�³EP\µ1P\³EP"K�TVP b   D Q
f ¼ d � HRULHEGLº�K![�¼�õ�P\³¦ULµ b   D QR�1õ�P"Q�Y¯W5P"QCHEJ5Pn³EP\µ1P\³EP"K�TVP b   D Q8�
f ² � K![�¼�õ�P\³¦ULµA�\P\³EUz²9GLW9W�Y¯K5Þ
f ° > GLK�K�Y¯K5Þ °yY¯K�W5U6°yY¯K5Þ,µ�[�K�TVHEYZU�K�� > GLK�K�Y�K5Þ�UL³ > GL¼¶¼zY¯K5Þ
f J i � K/[9¼�õ�P\³¦ULµ4J�GI³�W § UL²�²9º¯P\³¦õ9Y¯K�Q
f P d � K/[�¼�õ�P\³¦ULµ4³�GLK5ÞLP�QEGL¼u²(ºZP"Q¦µ1UL³?P"GLQR»�°¡P"Y¯Þ�JàH
f [ c N�������� µ1³�GLTVHEYZU�KgULµ�³�GLK5ÞLP�TVP"º¯º¯QCµ1UL³yPV±<HR³�GLTVHEY¯K5ÞzP"GLQE»�°kP"YZÞ�J/HyQEGL¼u²(ºZP"Q
f Q � � K![�¼�õ�P\³¦ULµ&³�GLK�ÞLP�QEGL¼u²9º¯P"QCµ3UL³qJ�GI³�W�°kP"YZÞ�JàH
f Þ � K![�¼�õ�P\³¦ULµÐQRP\Þ�¼zP"KàHEQyµ3UL³?P"GLT½J�J9GI³�W § UL²�²9ºZP\³?õ(Y¯K
f º i K![�¼�õ�P\³¦ULµ4õ�³�U�GLW�HR³�GLK�QE¼zY¯H¦õ�P"GL¼¶Q
f W d õ�³EU�GLWgHR³½GLK�QE¼zYZHCõ�P"GL¼zQ?W9YZ³EP"TVHEYZU�K
f õ � K/[�¼�õ�P\³¦ULµ&³�P"TVP"YZ®LP�õ�P"GL¼zQ¦µ1UL³?P"GLT�J�õ�³EU�GLW0HR³�GLK�QE¼zY¯Hkõ�P"GL¼
f ¥ B ¥¨Q ß(ºZP"K�GL¼uPnULµ4HEJ5P�QRHRP\P\³½Y¯K5Þu®LP"TVHRUL³P��Y¯K e GIHEº¯GIõw�5N c �
f T c N i õ�P"GL¼ TVU�K9QRHR³�GLY¯K/H?°kP"YZÞ�JàH
f µ c N c�i µ3³�P"á/[5P"K9TV»�TVU�K�QEHR³�GLY¯K/H¦°¡P"YZÞ�J/H
f U c N�� µ3UL³�ÞLP\HRHEY¯K5Þzµ�GLTVHRUL³
f­b ³EP\²(º¯Y¯T\G ß9ºZP"K�GL¼zPnµ3UL³?³�P\²9º¯Y¯T\G�GI³E³�G#»g[�QRP"WgY¯K�²9[9º¯QRPnTVU�¼u²�³EP"Q�QEYZU�K
f G d K![�¼�õ�P\³¦ULµ�Þ�[�GI³�W0TVP"º�º¯Q¦µ1UL³?HEJ5P�QEº¯Y�W�Y¯K5Þ,°yY¯K�W�U#°
f Y ý c K/[�¼�õ�P\³¦ULµ4³�GLK5ÞLP�TVP"º¯º¯Q?µ3UL³?HEJ�P�°yY¯K�W�U#° QEY��\P
f á ý d N �,µ1GLº�QRP�GLº¯GI³�¼ µ�GLTVHRUL³
f ® c N cLcLc ý ²�³�ULõ9GIõ9Y¯º¯Y¯Hh»zULµ�µ1GLº�QRP�GLº¯GI³�¼ µ1UL³?UL³�W�P\³yQRHEGIHEY¯QRHEY�T b ^<MA¢
f » c N c � Þ�[5P"Q�QEY¯K5ÞuºZP\µ1H¦õ�U�[�K�W�GI³E»m³EU!ULH¦ULµ4QEU�ºZ®!Y�K5Þ�HEJ5³EP"QEJ5U�º�W�P"á/[�GIHEY¯U�K
f � ý cLc N c Þ�[5P"QEQ�Y¯K5Þu³�YZÞ�J/H¦õ�U�[�K�W�GI³�»z³EU!ULH?ULµ�QEU�ºZ®!Y�K5Þ�HEJ5³EP"QEJ5U�º�W�P"á/[�GIHEY¯U�K
f ± c N cLcLcLc ý GLT\T\[5³½GLTV»gULµ&õ9Y�QRP"TVHEYZU�Kg³EU!ULH¦ß9K�W9Y¯K5Þ,µ3UL³yQEU�ºZ®!Y�K5ÞuHEJ5³EP"QEJ�U�º¯W
f H ý�� UL³½W5P\³yK![�¼�õ�P\³¦µ1UL³?UL³�W5P\³AQRHEGIHEY¯QRHEY¯T b ^!Mq¢
f ¢ ý��I� cLc ³EP"TVUL³�W�Y�K5ÞzQRHEGI³EH?³½GLK5ÞLP���Y¯Kg¼uP\HRP\³½Q8�
f­B ýIN cL@ � M `�§ QEGL¼u²9º¯Y�K5Þ�µ1³EP"á![5P"K�TV»3��Y¯K > �I�
f F ý
� K/[�¼�õ�P\³¦ULµ4õ9YZHEQC³EP\²�³�P"QRP"KàHEY�K5Þ�U�K5P b   D P"ºZP"¼zP"KàH
f   �<ýIN¯ý @Ðf � HR³�GLK�QE¼¶YZH¦²9[�º¯QEPq°AY¯W5HEJ3��Y¯K0QRP"TVU�K9W�Q8�
f ^ � iIc N cL@ � HR³�GLK�QE¼¶YZHCµ3³EP"á![5P"K�TV»3��Y¯K > �I�
f ª c N iI@ � HR³½GLK�QE¼zYZH¦õ(GLK�W5°yY¯W�HEJ���Y¯K > �I�
fh§ c N������ G:�"Y�¼�[5HEJ0P"ºZP"¼uP"K/HyQR²9GLT\Y¯K�Þ
��Y�K0¼uP\HRP\³�Q8�
f M �Ic ¼uP"T�J9GLK�Y¯T\GLº�õ�UL³EP"QEY¯Þ�JàH?G:�"Y¯¼,[5HEJ*��W�P\ÞL³EP\PI�
fh@ � ¼uP"T�J9GLK�Y¯T\GLº�õ�UL³EP"QEY¯Þ�JàH¦P"ºZP\®IGIHEYZU�K*��W�P\ÞL³EP\PI�
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B ²9GLTVP = Y�¼uPnMAW�GI²9HEYZ®LP� ×³EU<TVP"QEQEY�K5ÞuY¯Q¦GuQRHEGIHEY¯QRHEY�T\GLº�¼uP\HEJ5U<WgHRUuP\®�GLº�[�GIHRP�³EP\HE[5³½K�Qkµ3³EU�¼�GLK
GI³�³�G"»�ULµ£³�GLW�GI³nGLK/HRP"K�K�GIPLN = J�Y¯QqQRHEGIHEY¯QRHEY¯T\GLºÐGLK9GLºZ»!Q�Y¯Qy³�P"º¯YZP"QAU�K´W�Yüô�P\³EP"KàHq³EP\HE[5³½K�QAQE²9GIHEY¯GLº¯ºZ»0GLK9W
HRP"¼z²�UL³½GLº¯ºZ»ïHRUïY¯KIÿ_P"TVH�K![�º¯º�Q�Y¯K/HRU0HEJ5P¶³�P\HE[5³�KÈY�K´HEJ5PmW9YZ³EP"TVHEYZU�KÈULµ?T\º¯[5HRHRP\³�GLK9W�ÿEGL¼z¼zY¯K5Þ5N = J9Y¯Q
²9³EU!TVP"Q�Q�Y¯Qnò<K5U#°AK·GLQ�GLW�GI²9HEYZ®LPLS�õ�P"T\GL[�QRP¶HEJ5Pz°kP"YZÞ�JàHEY�K5Þg²9GI³�GL¼uP\HRP\³½Q�GI³EP¶T\GLº�T\[�º¯GIHRP"W·µ1³EU�¼�HEJ�P
GLTVHE[9GLºÐ³EP\HE[5³�K.N D K
HEJ�Y�Qn¼zGLK�K5P\³"S&YZH�Y¯Q¨²�U�QEQEYZõ(ºZP�HRU�QE[5²�²�³�P"QEQ¨T\º¯[5HRHRP\³�GLK�W�ÿRGL¼z¼¶Y¯K5ÞgK5U�Y¯QRPu°AYZHEJ
K�U�²�³�Y¯UL³�ò!K�U#°yºZP"W�ÞLPzULµ¦HEJ5P¶³�P\HE[5³�K·UL³,º¯GLK�W�Q�T\GI²�PLN = J�PzU�K�ºZ»´W5³�G#°?õ9GLT�ò´°yYZHEJ·HEJ9Y¯Q�¼uP\HEJ5U<WÈY�Q
HEJ�PzTVU�¼u²9[5HEGIHEYZU�K9GLºÐTVU�¼u²9ºZPV±5YZHh»Ì) O�� � ��,ØN D Hn³�P"á/[�Y¯³EP"Q¨G�®�GLQRH�GL¼zU�[�KàHnULµkTVU�¼u²9[5HEY�K5Þ�²�U6°¡P\³�HRU
²9³EU!TVP"Q�Q¡HEJ�P"QRPn³EP\HE[5³�K9Q£³EP"GLº�HEY�¼uPLNÐ¢?U�¼uP�X&GIõ9Q\S5F+��S5J�GLQ¦G,²9GI³�GLº¯º¯P"º9²9Y¯²�P"º�Y¯K5P"Wu®LP\³�Q�YZU�K�ULµ B<= MA 
HEJ9GIHCY�K�TV³EP"¼uP"K/HEGLº¯ºZ»u²�³�U!TVP"QEQEP"QCHEJ5PnW�GIHEG�Y¯K¶²(GI³�GLº¯ºZP"º�QRHEGIÞLP"Q�) b M � ��,ØN > U#°kP\®LP\³"S�²�³�U!TVP"QEQEUL³�Q¦¼�[9QRH
õ�PzGLº¯º¯U!T\GIHRP"W�HRU�HEJ5P"QEP¶QRHEGIÞLP"Q�¼zGLK![�GLº¯ºZ»LS�GLK�W´HEJ5P\³EP�Y¯Q�K5U�¼uP\HEJ5U<W·HRU�W�P\HRP\³�¼zY¯K5PzY¯µkG�T\[5³E³EP"K/H
TVU�K�ß�Þ�[5³�GIHEYZU�KmY¯QÐUL²�HEY�¼zGLºÌN = J5PyW�GIHEG�²9GLQEQRP"W¶HEJ5³EU�[5Þ�J¶HEJ�Y¯QÐ²(YZ²�P"º¯Y¯K5PC¼�[9QRH×õ�P?²9GLQEQEP"Wzµ1³EU�¼�QRHEGIÞLP
HRU�QRHEGIÞLP¨®<Y¯G e P"QEQEGIÞLPn 4GLQEQEY¯K�Þ D KàHRP\³Eµ�GLTVPLN > U#°kP\®LP\³?HEJ5PAUL³�W5P\³�Y¯K�Þ�ULµ.HEJ5P"QRP¨¼uP"QEQ�GIÞLP"Qk¼¶G"»¶¼zGIòLP
G�W�YZô�P\³EP"K9TVPqY¯Km²�P\³Eµ1UL³�¼zGLK�TVP¨W5P\²�P"K�W�Y¯K�Þ�U�K�HEJ5PnTVU�¼z¼�[9K�Y¯T\GIHEYZU�K�Q¡õ9GLT�ò/õ�U�K5PnY¯K�[�QRPLN = J�P"QRPqGI³�P
HEJ�PnHh°kU¶UL²�HEY¯¼¶Y��"GIHEYZU�K�QCHEJ�GIHAGI³EP�GLW�W5³�P"QEQRP"WgY¯KgHEJ9Y¯QC²9GI²�P\³"N

= J5P�QRHR³�[�TVHE[5³�PzULµ?HEJ�Y¯Q�³EP\²�UL³EH�µ1U�º¯ºZU6°yQ�HEJ5P�QET\YZP"K/HEYZß9Tz²�³EU<TVP"QEQ�Y�K´ÞLP"K5P\³�GLºÌN�^�Y¯³�QRH\SÐY¯KÈQEP"T f
HEY¯U�K § N¯ýIS4GLK�Y¯K/HR³EU!W9[�TVHEYZU�K´GLK�WÈU#®LP\³E®<YZP\° ULµkHEJ�Pz²�³EULõ9º¯P"¼�Y¯Q�W�Y�QET\[�QEQRP"W.S�²�³EU<TVP"QEQRUL³�GLº�ºZU!T\GIHEY¯U�K
GLK9W�¼uP"Q�QEGIÞLP�²(GLQEQEY¯K5ÞmUL³�W5P\³"N B P"TVHEYZU�K § N d GLW�W�³EP"QEQRP"QyP\®LU�º¯[5HEYZU�K�GI³�»0HRP"T�J�K9Y¯á/[�P"QAY¯K�ÞLP"K5P\³�GLº¡S�GLQ
°kP"º¯º�GLQCJ5U#° HEJ5P\»mQR²�P"T\YZß9T\GLº¯ºZ»uGI²�²(ºZ»uHRU�HEJ5PA²9³EULõ9ºZP"¼zQ¡GIH¦J�GLK�W�N B P"TVHEYZU�K § N��,GLW�W5³EP"Q�QRP"QkHEJ5PqGLT f
HE[9GLº5W5P"QEYZÞ�K�ULµ�HEJ5P¦PV±<²�P\³�Y¯¼uP"K/H\SLHEJ5P?²9GI³½GL¼uP\HRP\³�QÐHEJ�GIH¡GI³EP?[�QRP"W�SàHEJ5P?QR²�P"T\YZß9TkHRP"QRH£T\GLQEP"Q\S/GLK�W�HEJ�P
³½GIHEYZU�K�GLº�µ1UL³?T�J5U!U�QEY¯K5ÞuHEJ�P"¼gN = J5Pn³EP"Q�[�ºZHEQkULµ&HEJ�P"QRPnPV±!²�P\³�Y�¼uP"KàHEQ¦GI³�Pn²�³EP"QRP"K/HRP"W0Y¯K�QRP"TVHEYZU�K § N��5N
MqK�GLºZ»<QEY¯Q¦GLK9W b U�K�T\º¯[�Q�YZU�K�QCGI³EP�²�³�P"QRP"KàHRP"W�Y¯KgQRP"TVHEYZU�K�Q § N i GLK�W § N���³�P"QR²�P"TVHEYZ®LP"ºZ»LN

«$pMo?p[o ª�uh}
y8x��z��}:u$�	~[~�}�yzs��b��}:|2ª�uh}q��~Cx��@p = J�Y¯QqQR²�P"T\YZß9T�²�³EULõ9º¯P"¼ W5P"GLº¯HA°yY¯HEJ�S�GLTVHE[�GLº¯ºZ»
J9GLQ×º¯YZHRHEºZPCHRU�W5Un°AYZHEJ�HEJ5P B<= MA �GI²�²9º¯Y�T\GIHEYZU�K�YZHEQRP"ºZµ­N B5= Mq ÈY¯QÐTVU�¼z²9[5HEGIHEYZU�K�GLº�ºZ»�Y¯K/HRP"K�QRP¦²9³EU!TVP"Q�Q\S
GLK9WuHEJ5P?³EP"Q�[�ºZHEQÐULµ�HEJ�GIH¡²�³EU<TVP"QEQ×GI³EPAHEY¯¼uP?TV³�YZHEY�T\GLºÌN = J5P¦P"K�WuÞLU�GLº�Y¯QÐHRU,TV³EP"GIHRPAG�QR»!QEHRP"¼�T\GI²9GIõ(ºZP
ULµn²9³EU!TVP"Q�QEY¯K5Þ·³½GLW�GI³m³�P\HE[5³�K�Q¶³EP"GLºyHEY�¼uPLN = U#°CGI³�W�Q�HEJ�GIH¶P"K9W�S?¢?U�¼uP
X�GIõ(QmJ�GLQ�W5P\®LP"ºZUL²�P"W�G
²(GI³�GLº¯ºZP"ºq²9YZ²�P"º¯Y�K5P"W:®LP\³�Q�YZU�K ULµ B<= Mq �N = J5P·W9Yüô�P\³�P"KàH B<= MA  TVU�¼u²9[5HEGIHEY¯U�K�Q0GI³EP´õ�³�ULòLP"K Y¯K/HRU
²(YZ²�P"º¯Y¯K5P£QEHEGIÞLP"Q\S/GLK�W,HEJ5P"K�HEJ�PCQEHEGIÞLP"Q×HEJ5P"¼zQEP"ºZ®LP"QÐGI³EP¦³�GLK�Y¯K,²9GI³�GLº�ºZP"ºÌN = J�Y¯Q�QRU�º¯[5HEYZU�K�Y¯Q�U�K5P¦QRHRP\²
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T\º¯U�QRP\³4HRUqHEJ�P¡³EP"GLº!HEY¯¼zP¡²�³�U!TVP"QEQ�Y¯K5ÞyT\GI²9GIõ(Y¯º¯YZHÝ»LS�J5U#°kP\®LP\³"SàYZH�GLº¯QRU¨Y¯K/HR³EU!W9[�TVP"Q�ULHEJ�P\³×TVU�¼u²9º¯Y¯T\GIHEY¯U�K�Q
GLQ?°¡P"º¯ºØN @ GLT�J0²�³EU<TVP"QEQEY¯K5ÞuQRHEGIÞLP�³EP"á/[9YZ³EP"Q¦GuW�Yüô�P\³EP"K/H?GL¼uU�[�K/H¦ULµ�TVU�¼z²9[5HEGIHEYZU�KgHEJ9GLK0YZHEQ¦QEYZõ(º¯Y¯K5Þ
QEHEGIÞLP"Q\N = J5P\³�P\µ3UL³EPLS!G¸¬_ÞLU!U!W0®�GLº¯º¯U!T\GIHEYZU�K¶ULµ�²�³EU<TVP"QEQRUL³�Q¡HRU�QRHEGIÞLP"QC¼,[�QRH¡õ�PAW5P\HRP\³�¼zY¯K�P"WuHRU�¼zGIòLP
P\¹mT\YZP"KàHA[�QRPnULµ�HEJ5P�º¯Y¯¼¶YZHRP"W�³EP"QRU�[5³�TVP"QyGIHAJ�GLK�W.Nd) b M � �I,ØN

= J�Y¯Qy²�³EULõ9º¯P"¼ P"QEQRP"K/HEY¯GLº¯º¯»�õ�P"TVU�¼uP"Q¨G�¼�[9ºZHEYZ²9ºZPnò<K�GI²9Q�GLTEò0²�³�ULõ9ºZP"¼gN D K0HEJ�P,K5P\°¬®LP\³�QEY¯U�K
ULµ�HEJ5P¦²9GI³½GLº¯ºZP"º!²9YZ²�P"º¯Y¯K�PLS6HEJ5P\³�P?GI³EP?P"YZÞ�J/H×QRHEGIÞLP"Q×HEJ9GIH£GLº¯º5GLT\TVU�¼u²9º�Y¯QEJuGnTVP\³EHEGLY¯KzHEGLQRò(N = J�P\³EP\µ3UL³�PLS
P"GLT½J�QEHEGIÞLP¡¼,[�QRH�J�G#®LP¡GIH�ºZP"GLQRH.U�K5P£²�³EU<TVP"QEQRUL³"N×¤qHEJ5P\³.HEJ9GLK�HEJ�GIH\S�HEJ5P\³EPkGI³EP×³EP"GLº¯º¯»qK5Uy³EP"QRHR³�Y¯TVHEY¯U�K�Q
U�K�HEJ�PCGLº�ºZU!T\GIHEY¯U�K�ULµ9²�³EU<TVP"QEQRUL³½Q\N D KuGqHh»!²9Y¯T\GLº<ò<K�GI²9QEGLT�ò�²9³EULõ9ºZP"¼gSLG	�\P\³EU ` U�K5Pyµ3UL³�¼,[�º¯GIHEY¯U�K,¼¶G"»
õ�P�[�QRP"WïHRUg¼zGIHEJ5P"¼zGIHEY�T\GLº¯ºZ»0³EP\²9³EP"QRP"K/HqHEJ�P,²9³EULõ9ºZP"¼ W5P"QETV³�Y¯²�HEYZU�K�N = J�Y¯QA²�³EULõ(ºZP"¼�³�P"á/[�Y¯³EP"QyHEJ�P
¼zU!W�Y¯ß9T\GIHEYZU�KïULµ¡HEJ9Y¯QnW5P"QETV³�Y¯²�HEYZU�K�S���QEJ�U#°yK
õ�P"ºZU6°�Y¯KïP"á/[9GIHEYZU�K § N¯ý��½N¶¢yGIHEJ�P\³�HEJ�GLK·G´ýuUL³�G c
¼zP"GLK�Y¯K5ÞzHEJ9GIHAGLKïYZHRP"¼�Y¯QyP"YZHEJ5P\³qY¯KgUL³qU�[5HyULµÐHEJ5P�ò!K9GI²9QEGLTEò�S�HEJ5P�³�GLK5ÞLP�ULµÐ®�GLº�[5P"QyY¯K9TV³EP"GLQRP"QAHRU��Y¯K�HEJ�Y¯QqT\GLQRPLN
!�P\³EU�°¡U�[�º�W�Y¯K9W�Y¯T\GIHRP,HEJ�GIHnG¶²�³�U!TVP"QEQEUL³�Y¯QAK�ULH¨Y�K�[�QEPLS�°AJ�Y¯ºZP,G¶®IGLº¯[5P,µ3³�U�¼|ý f �
°kU�[�º¯W�Y¯K�W9Y¯T\GIHRPAHEJ9GIHkHEJ�Pq²9³EU!TVP"Q�QRUL³¦J�GLQkõ�P\P"K�GLº¯º¯U!T\GIHRP"W�HRU�HEJ�GIHC²9GI³EHEY�T\[�º¯GI³kÞL³EU�[5².N = J�Pq¼uP\HR³½Y¯T
ULµq¼uP"GLQE[5³�P"¼uP"KàHuHRU·Y�K�W�Y¯T\GIHRP�HEJ5Pg[�QRP\µ�[�º¯K�P"QEQ�ULµ¨G´QRU�º¯[�HEYZU�KÈ°kU�[�º¯W õ�P�HRULHEGLº¦³�[�K'HEY¯¼zP�Y�K�HEJ�P
º¯U�K5ÞLP"QRH¦²9YZ²�P"º¯Y�K5PAQRHEGIÞLPLN

Í Ù É úHòc.l�DÛ��À�DÛ Ù K Û ý�� é à�à�à é òc. �HÛ��À�DÛ Ù K Û �?� ü
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#�$&%')(+*�,.- Ø � § N¯ý��
= J5P\³EPmY¯Q�º¯Y¯HRHEºZP¶W�Yüô�P\³EP"K�TVP¶õ�P\HÝ°¡P\P"K�²�P"W�GIÞLULÞ�Y¯T\GLº¡HR³�YZ®<Y¯GLº4PV±5GL¼u²9ºZP"Q�ULµCHEJ�Y¯Q�²9³EULõ9ºZP"¼�GLK9W

HEJ�PyGLTVHE[�GLº�³�P"GLº�°kUL³�º¯Wu²�³�ULõ9ºZP"¼�GIH¡J9GLK�W�N4MÆ¼,[�ºZHEY¯²9ºZPkò!K�GI²(QEGLTEòu²�³�ULõ9ºZP"¼�Y¯Q×K�ULH£K5P\°�[9K�T�J�GI³�HRP"W
HRP\³�³�YZHRUL³E»LN = J�PAU�K�º¯»zW�Yüô�P\³EP"K�TVP¨Y¯QkHEJ5PqGLTVHE[9GLº�T\GLº¯T\[�º¯GIHEYZU�KmULµ�HEJ�Pqß9HEK5P"QEQ¡µ1[�K9TVHEYZU�K�NÐ¢yGIHEJ5P\³¦HEJ9GLK
¼¶G�±<Y¯¼¶Y��"Y¯K5Þ�HEJ5P¶K![�¼�õ�P\³�ULµ¦YZHRP"¼zQ�QRHRUL³�P"WÈY¯K´HEJ�Pzò!K9GI²9QEGLTEò<Q\S�HEJ5P¶ULõ5ÿ_P"TVHEYZ®LP¶ULµ¦HEJ5PzUL²�HEY¯¼¶Y��"G f
HEY¯U�K�Y¯QqHRU�¼zY¯K�Y�¼zY��\P�HEJ5P�º¯GI³EÞLP"QEHAò<K�GI²9QEGLT�ò(S.GLK9W�HEJ![�Q¨W5P"TV³EP"GLQRP�HEJ5P,UL²�P\³�GIHEYZU�K�GLº4ºZP"K�ÞLHEJ�ULµ×HEJ�P
²(YZ²�P"º¯Y¯K5PLN = J�Y¯Q×Y¯K9TV³EP"GLQRP"Q×õ�ULHEJ¶HEJ5³EU�[5Þ�J5²([5H£GLK�Wmº¯GIHRP"K�TV»uULµ�HEJ5P?P"K/HEYZ³EP B<= MA 'GI²�²9º¯Y�T\GIHEYZU�K�N § [�P
HRUnHEJ�P?¼uU!W9YZß9T\GIHEYZU�K,ULµ9HEJ9Y¯QÐ¼�[9ºZHEYZ²9ºZP¡ò!K9GI²9QEGLTEò,²�³EULõ(ºZP"¼gSLGLQÐ°kP"º¯º<GLQÐHEJ5P¦GLº¯ºZU<T\GIHEYZU�KuTVU�K�QRHR³½GLY¯KàHEQ"S
HEJ�P�QRP"GI³�T�J�QR²9GLTVP�µ1UL³yHEJ9Y¯QC²�³EULõ9º¯P"¼ Y¯Q��
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«$p[o?pMoqpMo /+x�|(}��b�8�4x ¶4ª�{fx�|(}��b�8�4x
p = J5P�ß�HEK5P"QEQAUL³q[9QRP\µ1[9º¯K5P"QEQ¦ULµ¡Gz²9GI³EHEY�T\[�º¯GI³AQEU f
º�[5HEYZU�K0Y¯QyQEGLY¯WgHRUmõ�P�YZHEQ?²9J�P"K5ULHh»!²�PLN D K�QEY�¼u²9ºZP¨HRP\³�¼zQAYZHyY¯QyHEJ5P�U�[5HÝ°kGI³½W�ULõ9QEP\³E®LP"W�GI²�²�P"GI³�GLK9TVP
°AYZHEJ5U�[5Hk³EP\Þ�GI³�WgHRUuHEJ�P�QRHR³�[�TVHE[5³�PqHEJ9GIH?TV³EP"GIHRP"W0HEJ5P¨ULõ9QEP\³E®LP"Wgß�HEK5P"Q�Q\N D K�HEJ9Y¯QCT\GLQRPLS�HEJ5Pn²9J�P"K5U f
HÝ»/²�P�Y¯QCHEJ�P�HEY¯¼uP¨HEJ�GIH?HEJ�P�ºZU�K5ÞLP"QRHyQEHEGIÞLP�Y¯K�HEJ5Pn²9GI³½GLº¯ºZP"º�²9YZ²�P"º¯Y¯K�PATVU�QRHEQ\N = J5P¨ÞLP"K5ULHÝ»/²�P�U�KgHEJ�P
ULHEJ�P\³¨J9GLK�W�Y¯QAHEJ5P�²9GI³EHEY¯T\[�º�GI³A[�K�W�P\³�ºZ»<Y¯K5ÞzQRHR³�[9TVHE[5³EP�HEJ9GIHqGLº¯º¯U#°yQAHEJ5P�ULõ(QRP\³E®LP"W
T�J�GI³½GLTVHRP\³�Y¯QRHEY¯T\Q
HRU¶õ�P¨ULõ9QEP\³E®LP"W�N = J�P"QRP�GI³EPnHEJ5P�GLTVHE[9GLº�ÞLP"K5P"QyY�K�HEJ5P�QRHR³�[�TVHE[�³EPLS5°yJ5P\HEJ5P\³yHEJ5P\»�GI³�P�ULõ9QRP\³E®LP"W�Y¯K
HEJ�P,Y¯K9W�YZ®<Y¯W�[�GLº(UL³nK5ULH\N D K�HEJ9Y¯Q?²9GI³�HEY¯T\[�º¯GI³qT\GLQRPLS�HEJ5P�ÞLP"K�ULHh»!²�P�TVU�K�QEY�QRHEQyULµ¡G¶QRP\HqULµ×²�³EU<TVP"QEQRUL³½Q
HEJ9GIH?J�G"®LPnUL³yJ9G"®LP�K5ULH¦õ�P\P"K�GLQEQEYZÞ�K�P"W�HRUu²9GI³EHEY¯T\[�º�GI³kQRHEGIÞLP"QyULµ�HEJ5Pn²(YZ²�P"º¯Y¯K5PLN @ ®LP"K�HEJ5U�[5Þ�J�HÝ°¡U
QEU�º¯[5HEYZU�K�Qn¼¶G"»
PV±<J9YZõ9YZHnK5P"GI³�º¯»�HEJ5PzQ�GL¼uPz²9J5P"K�ULHh»!²�PLS&HEJ5P"YZ³�[9K�W5P\³�ºZ»<Y¯K5ÞmÞLP"K5ULHh»!²�P"Q�¼¶G"»´W�Yüô�P\³
ÞL³�P"GIHEºZ»LN

«$pMo?pd� ; }:�=�=�&|0�by8s��b�b}�|Ì��uhtqx�u8�[|e�=ª�uh}q��~Cx��@p = J5PqTVU�¼¶¼�[�K9Y¯T\GIHEYZU�KmUL³�W5P\³�Y¯K�Þ�²�³EULõ(ºZP"¼
Y�Q�GLK5ULHEJ5P\³�TVU�¼�õ9Y¯K�GIHRUL³�Y�GLºÐUL²�HEY¯¼zYC�"GIHEYZU�K·²�³�ULõ9ºZP"¼�HEJ�GIH,Y¯Q�W9YZ³EP"TVHEºZ»
GI²�²9º¯Y�T\GIõ9ºZPuHRU�HEJ�P¶²9GI³�GLº�ºZP"º
²(YZ²�P"º¯Y¯K5P B<= MA �N = J�Y¯Q×UL²�HEY¯¼zY��"GIHEY¯U�KmY¯Q¡GLKmGIHRHRP"¼z²�HCHRU�UL³�W�P\³kTVU�¼z¼,[�K�Y�T\GIHEYZU�K¶õ�P\HÝ°¡P\P"K�W�Yüô�P\³EP"K/H
QEHEGIÞLP"QkY�KzHEJ5Pq²9YZ²�P"º¯Y¯K�PCY�K¶QE[�T½J¶G,¼zGLK�K5P\³¡HEJ�GIHkU#®LP\³�J5P"GLW.S5HR³�GI¹¶TIS<GLK�WmTVU�º�º¯Y¯QEYZU�K9Q×GI³EPy³�P"W�[�TVP"W�Y¯K
UL³½W5P\³&HRUnY¯K9TV³EP"GLQRP£HEJ�³EU�[5Þ�J5²9[�H&GLK�W,W5P"TV³EP"GLQRP¦º¯GIHRP"K9TV»LN D H4Y¯Q�²�U�QEQ�YZõ9ºZPÐHEJ�GIH4P\®LP\³E»�²�³EU<TVP"QEQRUL³ÐY¯K�U�K�P
QEHEGIÞLPC¼,[�QRH4TVU�¼z¼,[�K�Y¯T\GIHRPC°yY¯HEJ�P\®LP\³E»�²�³EU<TVP"QEQRUL³ÐY¯K�HEJ�PkK5PV±<H4QRHEGIÞLPLN = J5P"QRPCTVU�¼z¼,[�K�Y¯T\GIHEY¯U�K�Q&GI³�P
K�ULH.HRP"¼u²�UL³�GLº¯ºZ»qW5P\²�P"K�W5P"K/H.[5²�U�K¨P"GLT�J�ULHEJ5P\³ « HEJ5PÐU�K9ºZ»A³�P"á/[�Y¯³EP"¼uP"K/H.Y¯Q�HEJ�GIH�GLº�º�TVU�¼z¼,[�K�Y¯T\GIHEYZU�K9Q
GI³�P�TVU�¼z²9ºZP\HRP"W
õ�P\µ3UL³�P,TVU�¼u²([5HEGIHEYZU�K´Y¯K�HEJ�GIHnQRHEGIÞLPz¼zG#»ïTVU�¼z¼zP"K�TVPLN = J5P\³�P\µ3UL³EPLS.GLK/»�²�U�QEQ�YZõ9ºZP
UL³½W5P\³�Y¯K5ÞïULµyHEJ�P"QRP0TVU�¼z¼,[�K�Y¯T\GIHEYZU�K9QuY¯Q�TVU�¼u²9ºZP\HRP"ºZ»�®!Y�GIõ9ºZPLS×GLK�W ³EP"Q�[�ºZHEQ�Y¯K G´QRP"GI³�T½J QR²9GLTVPgULµ
òc.�Í
Í¤Ü0Ë»�)ò Ù Û¼��.�ËÌ�+0ZN

= J5Pkß�HEK5P"QEQ&ULµ(GA²9GI³EHEY�T\[�º¯GI³&QEU�º¯[5HEYZU�K,Y¯Q�¼�[�T½J�¼uUL³EP¦W�YZ¹¶T\[9ºZH.HRU¨P"QRHEY¯¼zGIHRPCY¯K�HEJ�Y¯Q�QEYZHE[�GIHEY¯U�K�N
= Uïµ1GLT\Y¯º�YZHEGIHRPmHEJ9Y¯Q�P\®IGLº¯[�GIHEYZU�K.S×GLK�GI²�²(º¯Y¯T\GIHEYZU�KÈHEJ�GIH�PV±!P"T\[5HRP"QuG�Þ�YZ®LP"K'UL³�W5P\³½Y¯K5Þ0ULµyTVU�¼¶¼�[�K9Y f
T\GIHEY¯U�K�Q�°kGLQgTV³EP"GIHRP"W.N = J5PïT½J5U�QRP"K @ ®LU�º¯[5HEYZU�K�GI³�»:MAºZÞLUL³½YZHEJ�¼ HEJ5P"K8ÞLP"K�P\³�GIHRP"QgHEJ5P
QRU�º¯[5HEY¯U�K�Q
GLT\TVUL³½W�Y¯K5ÞmHRUmHEJ5P,²9GI³EHEY�T\[�º¯GI³�Q¦ULµÐHEJ9GIHqQR²�P"T\YZß(T�GLºZÞLUL³�YZHEJ9¼gN D K�GLº¯º�ULµ×HEJ5P�²�U�QEQ�YZõ9ºZPnP\®LU�º¯[�HEYZU�K�GI³E»
HRP"T½J�K�Y¯á![5P"Q�G�ß�HEK5P"QEQ,µ�[�K�TVHEYZU�K'Y¯Q�³EP"á/[9YZ³EP"W�N = J�Y¯Q�GI²�²9º¯Y¯T\GIHEY¯U�K�QRP\³�®LP"Q,GLQ�HEJ�Pmß�HEK�P"QEQ,µ1[�K9TVHEYZU�K
Y�K´HEJ5P¶T½J5U�QRP"K'QRU�º¯[5HEYZU�K
µ1UL³�Y�¼u²9ºZP"¼uP"K/HEGIHEYZU�K�N�) O?� cLc õ0, = J�Y�Q¨²�³EULõ9ºZP"¼sY¯Q�GLº¯QRU�®LP\³E»´QEY¯¼zY¯º�GI³nHRU
Y¯HEQA²�P"W�GIÞLULÞ�Y�T\GLº�TVU�[9KàHRP\³E²(GI³EHEQ\N D K�µ�GLTVHnYZµ£YZHA°¡P\³EP"K ó Hqµ1UL³¨HEJ5PuK5P\P"WïHRU�HEY¯¼uP,HEJ5P�PV±<P"T\[5HEYZU�K
ULµ¡G
QEP\²9GI³�GIHRP�õ(Y¯K�GI³E»¶Y�KgHEJ5P�ß�HEK�P"QEQ¦P\®IGLº¯[�GIHEYZU�K�S�Y¯H?°¡U�[9º¯WgJ�G"®LP�õ�P\P"Kg²�U�QEQEYZõ9º¯PAHRUmP"GLQEY¯ºZ»�GIHRHEGLTEò�HEJ9Y¯Q
²9³EULõ9ºZP"¼ °yYZHEJ
T\[5³�³EP"KàH¨PV±5Y¯QRHEY¯K�Þ�GI²9²9º¯Y¯T\GIHEYZU�K9Q\N = J�Y�QA²9³EULõ9ºZP"¼ Y¯QqP"QEQRP"K/HEY¯GLº¯º¯»�G�HR³�G#®LP"º¯Y¯K5ÞgQEGLºZP"Q f
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¼¶GLK·²�³EULõ(ºZP"¼gN > U6°¡P\®LP\³"SÐ³½GIHEJ5P\³�HEJ9GLK·HEJ5P�QEGLºZP"QE¼zGLK�¼uU#®<Y¯K5Þ�µ3³EU�¼s²9º¯GLTVPmHRU�²9º¯GLTVPmHRU�TV³EP"GIHRP
G�HRU�[�³"S�HEJ5PuHRU�[5³�TVU�K�Q�Y¯QRHEQ¨ULµCGLK
UL³�W5P\³�Y¯K�ÞmULµC¼uP"QEQEGIÞLPmQRP"K�W�Q\N D HnY¯QnGLº�QRU�HEJ5PzT\GLQRPuHEJ�GIH�Y¯K
HEJ9Y¯Q
²9³EULõ9ºZP"¼gSÐHEJ�P�K![�¼�õ�P\³,ULµq²�³EU<TVP"QEQRUL³½Q,K�P\®LP\³¶Y¯K�TV³EP"GLQEP"QuGIõ�U6®LP d �5S>�1HEJ�P0¼zG�±<Y�¼�[�¼ GL¼uU�[9KàH�ULµ
²9³EU!TVP"Q�QRUL³�QnHEJ�GIH�T\GLK·õ�P¶TVU�K�K5P"TVHRP"W�GIH�U�K5P¶HEY¯¼uPuU�K·HEJ�P¶MA^ D_= QR°yY¯HET�J(�½S�GLK�W·HEJ�Y�Q¨²�³EULõ9ºZP"¼�Y�Q
K�ULH�HEJ�GIH�TVU�¼u²9º¯PV±�N D H,¼zG"»�õ�P¶²�U�Q�QEYZõ9ºZP¶HRU�ß9K9WÈGïW5P\HRP\³�¼zY¯K9Y¯QRHEY¯TuGLºZÞLUL³½YZHEJ�¼xHRUïQRU�º¯®LPmµ1UL³�HEJ�P
UL²9HEY¯¼zGLº�GLK�QR°kP\³"N > U#°kP\®LP\³"S�QEY¯K�TVPnHEJ�Y�QCPV±!P\³�T\Y�QRP�Y¯Q¦GLT\GLW5P"¼¶Y¯T�Y¯KgK�GIHE[�³EPLS5P\®LU�º¯[5HEYZU�K9GI³E»�¼zP\HEJ5U!W9Q
GI³�P�[�QRP"W�HRU¶GIHRHEGLT�ò0HEJ�Y¯QC²9³EULõ9ºZP"¼gN

«$p[o?pC�&pMo /+x�|(}��b�8�4x ¶4ª�{fx�|(}��b�8�4x
p = J5P�²9J5P"K�ULHh»!²�P,µ1UL³nHEJ�Y¯QqUL²�HEY¯¼zYC�"GIHEYZU�K�Y�QAHEJ�P
HEY�¼uP¦TVU�QRHEQÐµ1UL³×HEJ5PCP"KàHEY¯³EP¦ÞL³EU�[5²uULµ�¼uP"QEQEGIÞLP"Q£QRP"KàH\N D H×Y¯Q4K5ULHÐHEJ5P¦UL³�W�P\³ÐHEJ�GIHÐHEJ5P\»,°¡P\³EP?QEP"KàH\S�õ([5H
³½GIHEJ5P\³¡HEJ�PAHEY¯¼zPATVU�QRHEQCGLK�Wmß�HEK5P"QEQ¡®IGLº¯[5P"Q¡HEJ�GIH¡³�P"QE[�ºZH\N4MyÞ�GLY�K�S/HEJ�P\³EPqY�Q¡K5U�³EP\Þ�GI³�WmHRU�HEJ�PqGLTVHE[�GLº
²(GI³�GL¼uP\HRP\³�Q¨HEJ�GIHn¼zGIòLPz[�²ïHEJ9Y¯Qq³EP"QE[�ºZH\N = J5P�ÞLP"K�ULHh»!²�PuU�KïHEJ5P�ULHEJ5P\³�J9GLK�W
Y¯QqHEJ5P�UL³�W5P\³�Y¯K�Þ¶ULµ
HEJ�P,QRU�º�[5HEYZU�K0HEJ9GIHq³�P"QE[�ºZHRP"WïY¯K0HEJ�P�²9GI³�HEY¯T\[�º¯GI³qß�HEK5P"QEQAHEJ�GIHq°kGLQ¨³�P\HE[5³�K5P"W�N D K�HEJ�Y¯QqT\GLQRPLS.YZHqY¯QqG
²�P\³�¼,[5HEGIHEYZU�KïQRP"ºZP"TVHRP"Wïµ1³EU�¼ U�K5P,ULµ×HEJ5P,²�U�Q�QEYZõ9ºZP�UL³�W5P\³�Y¯K�Þ�QyULµ£GLº�º�HEJ5P�¼uP"QEQ�GIÞLP"Q¨HEJ�GIHq¼,[�QRHqõ�P
QEP"KàH\N

«$pd� F���}�~��4�b��}:|(s:u9� ; }����T�f� s?�b�b}:|ò«R}��Ps��M|
= J5P\³EPmGI³EPmQRP\®LP\³½GLº£²�U�QEQEY¯õ9ºZP @ ®LU�º¯[�HEYZU�K�GI³E»
MAº¯ÞLUL³�YZHEJ�¼zQ�HEJ�GIH�¼zG#»´õ�P¶T�J5U�QEP"KÈµ1UL³�Y¯¼z²9ºZP f

¼zP"KàHEGIHEYZU�K.N @ GLT½J J�GLQ�YZHEQ�U6°yK QRHR³EP"K5ÞLHEJ9QgGLK�WÆ°¡P"GIò<K5P"QEQ\N = J5P
P"K�WÆÞLU�GLº�Y¯Q�HRU Þ�GLY¯K QRU�¼zP
ò<K5U6°yºZP"W5ÞLP�ULµ?HEJ5PgQRP"GI³�T½J QR²9GLTVP�HEJ5³EU�[5Þ�J'PV±<²9ºZUL³�GIHEY¯U�K�SÐGLK�W'HEJ5P"K'PV±!²9º¯U�YZH�HEJ�GIH�ò<K5U#°AºZP"W5ÞLP�HRU
ß(K�W�G´T\º¯U�QRP f HRU f UL²�HEY¯¼zGLºyQRU�º¯[5HEYZU�K'Y¯K ¼zY¯K9Y¯¼zGLº×HEY�¼uPLN�M QEJ5UL³EHuW�Y¯Q�T\[�QEQEYZU�KÈULµAQRP\®LP\³½GLº¦ULµyHEJ5P"QEP
GLº¯ÞLUL³�YZHEJ�¼zQCµ1U�º¯ºZU6°�S�GLQ?°kP"º¯º�GLQAGLK0Y¯KgW5P\²�HEJ�W�Y¯QET\[�Q�QEYZU�KmU�K0HEJ5P�GLºZÞLUL³½YZHEJ�¼ ULµÐT�J5U�Y�TVPLN

«$pC�ep[o F��:}:~��4�b��}:|(s:u9�òª/u�}z��uhs:�=�$�[|e�ep @ ®LU�º¯[�HEYZU�K�GI³E»�²�³EULÞL³�GL¼z¼¶Y¯K5Þï°kGLQ¶U�K5PgULµAHEJ�P
P"GI³½º¯YZP"QRH¨W5P\®LP"ºZUL²�P"WïP\®LU�º¯[5HEYZU�K9GI³E»�GLºZÞLUL³�Y¯HEJ�¼zQ\N D H¨¼zU!W5P"º�Q § GI³E°yY�K�Y¯GLK�QEP"ºZP"TVHEYZU�K´GLK�WïP\®LU�º¯[5HEY¯U�K�N
D K�YZHEQ£²([5³EP?µ1UL³�¼gS<YZH¡Y�Q£P"º¯Y¯HEY¯QRH£Y¯K�K�GIHE[5³�P « YZHkY¯QkGLºZ°kG#»!QCQRHR³½YZ®!Y�K5Þ�µ1UL³kG�õ�P\HRHRP\³CQEU�º¯[5HEYZU�K�S!W�Y¯QET\GI³½W�Y¯K5Þ
Y�KàHRP\³�¼zP"W�Y¯GIHRP�QRU�º�[5HEYZU�K�QuHEJ9GIHm¼zG#» õ�P�[�K5ß�H\N = J5P�¼,[5HEGIHEYZU�K�UL²�P\³�GIHRUL³�Y�QuHEJ5P�U�K9ºZ»�UL²�P\³�GIHRUL³
HEJ9GIH�Y�Q,[9QRP"W'HRU´²�P\³�HE[5³Eõ'HEJ5P�²�UL²([�º¯GIHEYZU�K�N = J9Y¯Q�¼,[5HEGIHEYZU�K UL²�P\³�GIHRUL³zT½J�GLK5ÞLP"QuHEJ�P�Y�K�W�YZ®<Y¯W�[�GLº
¼zP"¼�õ�P\³�GLT\TVUL³�W9Y¯K5Þ0HRU�G�Þ�YZ®LP"KÈQEHEGIHEY¯QRHEY¯T\GLº×W9Y¯QRHR³�YZõ([5HEYZU�K�N¶¤¨K5Pz¼¶G6ÿ_UL³,W�Yüô�P\³EP"K�TVPuõ�P\Hh°kP\P"KÈHEJ9Y¯Q
¼zP\HEJ5U!W�GLK�W�ULHEJ5P\³¦¼uP\HEJ�U!W�QCY¯QkHEJ5Pqµ�GLTVH¦HEJ�GIH¦YZHkW�U/P"QCK5ULHC³EP"ºZ»uU�K�ÞLU!U<Wmõ([�Y¯º¯W�Y�K5Þnõ9ºZU<TEò<Q\N��ÆY¯HEJ
¼¶GLKà»�UL²9HEY¯¼zY��"GIHEYZU�K�²�³EULõ(ºZP"¼zQ\S�HEJ5P�ÿ_U�Y¯K9Y¯K5ÞyULµ9ÞLU/U<W,õ9[�Y¯º¯W9Y¯K5ÞCõ9ºZU<TEò<Q&W�U/P"Q4K5ULHÐK5P"TVP"QEQ�GI³�Y¯ºZ»n³EP"Q�[�ºZH
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Y�K·ÞLU!U!W'QRU�º¯[5HEY¯U�K�Q\N = J5P\³EP\µ1UL³EPLSÐY¯K�º¯GLK�W�QET\GI²�P"Qn°AJ5P\³EPmº¯U!T\GLº£UL²�HEY¯¼zY��"GIHEY¯U�K�Q�Y¯K�TVU�K�TVP\³EH�W5U�K�ULH
»<YZP"º¯W�µ�G"®LUL³½GIõ9ºZP�³EP"Q�[�ºZHEQ\S�GuP\®LU�º�[5HEYZU�K�GI³E»�²�³EULÞL³½GL¼z¼zY¯K5Þ�HRP"T½J�K�Y¯á![5P�¼zG#»�õ�P�GzÞLU/U<W0QRU�º¯[�HEYZU�K�N×M
¼¶GIHEJ5P"¼zGIHEY¯T\GLº&W5P"QETV³�YZ²9HEYZU�K�ULµ4G�ÞLP"K�P\³�GLº @  :µ1U�º¯ºZU#°AQ��d) = ª cLc ,
Û���¿ c<«
Y�K�YZHEY¯GLº¯YC�\P	À°� c ����¿ ú Ù ý Ø � c � é Ù ý Ý � c � é à�à�à é Ù ý1 � c � ü
P\®IGLº¯[�GIHRPRÀ°� c ���4ú327� Ù ý Ø � c �h� é 27� Ù ýÝ � c �h� é à�à�à é 27� Ù ý1 � c �h� ü
Y¯HRP\³�GIHRPú

¼�[�HEGIHRP��"À ý ��Ûh����¿mÍ�465	�bÀ���Ûh�h�
P\®�GLº�[�GIHRP�� À ý ��Ûh���fú327� Ù ý Ø ��Û��h� é 27� Ù ýÝ ��Û��h� é à�à�à é 27� Ù ý 7 ��Û��h� ü
QRP"ºZP"TVH���À���Û × ý�����¿�� 468 �bÀ ý ��Ûh�:9N"��
Û"��¿ßÛ × ý «ü
�ÆJ�P"KmTVU�K�Q�Y¯W5P\³�Y¯K�ÞnHEJ5PAQR²�P"T\YZß(TC²�³EULõ9ºZP"¼�W5U�¼zGLY¯Kzµ3UL³kHEJ5PA £³EU<TVP"QEQRUL³CMAºZU<T\GIHEYZU�Km ×³EULõ9º¯P"¼gS

HEJ�P�QR»!¼�õ�U�º¯QCµ1³EU�¼ HEJ5P�GIõ�U6®LP�GLºZÞLUL³�YZHEJ9¼ TVUL³E³EP"QR²�U�K�WgY�K�HEJ5P�µ1U�º¯ºZU#°AY¯K5Þ�¼zGLK�K5P\³
�
ýÌÙ ý Y�Q�G0²�UL²9[9º¯GIHEYZU�K´¼uP"¼�õ�P\³"N D KÈHEJ�Y¯Q�T\GLQRP�YZH�Y�Q�G0²�U�QEQ�YZõ9ºZPuGLº¯ºZU<T\GIHEYZU�KÈULµ¦²�³EU<TVP"QEQRUL³�Q�HRU
²9YZ²�P"º¯Y¯K�P¡QRHEGIÞLP"Q\N D Ku³EP"GLº�YZHh»�YZHÐY¯Q×GnQRHR³½Y¯K5Þ¨ULµ�HEJ�YZ³EHÝ» f HÝ°¡U�Y�KàHRP\ÞLP\³�Q£HEJ�GIH×J�G#®LPy®IGLº¯[5P"Q4³�GLK5Þ�Y�K5Þ
µ3³�U�¼ c�f �!N

ý � Y¯QzHEJ5P�QEYC�\P�ULµnHEJ5P�²9GI³EP"K/H¶²�UL²9[�º¯GIHEY¯U�K�N D K:HEJ9Y¯QzT\GLQRP
YZH¶Y¯QmW5P\HRP\³�¼zY�K5P"W:õ!» HEJ5P�[�QEP\³
GLT\TVUL³�W�Y¯K�ÞzHRUz²9GI³�GL¼zP\HRP\³�Q?W5P"QEY¯³EP"WgGIH?³�[�K/HEY¯¼uPLN

ý<; Y¯Q,HEJ5P�QEY��\P�ULµAHEJ5P�UIô�QR²9³�Y¯K5Þ�²�UL²([�º¯GIHEYZU�K�N
MAÞ�GLY¯K HEJ�Y¯Q,Y¯Q�W5P\HRP\³�¼zY�K5P"WÈõ!»ÈHEJ�P�[9QRP\³uGIH
³�[�K/HEY¯¼uPLN

ý À°� c ����¿ ú Ù ý Ø � c � é Ù ý Ý � c � é à�à�à é Ù ý1 � c � ü Y�Q×HEJ5Pq²�UL²9[�º¯GIHEYZU�K¶GIH¡HEY¯¼zP´ÛìN B ²�P"T\YZß9T\GLº¯ºZ»LS/YZH¡Y¯Q¡GLº¯º�HEJ�P
W�Yüô�P\³EP"K/H?TVU�¼�õ9Y�K�GIHEYZU�K�Q¦ULµ�²�³EU<TVP"QEQRUL³½Q¦HEJ�GIHyGI³EP�õ�P"Y�K5Þ�HRP"QRHRP"W�GIHyY¯HRP\³�GIHEYZU�KgHEY¯¼zP(Û½N

ý 2�Y¯Q¡G�ß�HEK5P"Q�Q¡¼zGI²9²9Y¯K5Þ�µ1[�K9TVHEYZU�K�N B ²�P"T\YZß9T\GLº¯ºZ»�YZHCY¯Q¡HEJ5PA³½[�KzHEY¯¼zPAULµ.HEJ�PqºZU�K�ÞLP"QRHkQEHEGIÞLP�Y¯K
Gu²9GI³�GLº�ºZP"º�²9YZ²�P"º¯Y¯K5PAµ3UL³AGzQR²�P"T\YZß9T Ù ý N

ý Í 465 Y¯QAHEJ5P,¼,[5HEGIHEYZU�K�UL²�P\³�GIHRUL³¨°yYZHEJ�²9GI³�GL¼uP\HRP\³½Q\N = J9Y¯QyY¯QAHEJ5P,UL²�P\³�GIHRUL³AHEJ9GIHq²�P\³EHE[�³Eõ9Q
HEJ5P�²�UL²9[�º�GIHEYZU�K�¼uP"¼�õ�P\³yGLK9WgGLW�ÿR[9QRHEQ?YZH?Y¯KgG¶W�YZ³EP"TVHEYZU�KgGLT\TVUL³½W�Y¯K5ÞuHRU¶G¶W�Y¯QRHR³�Y¯õ9[5HEYZU�K�N
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ý � 468 Y¯QÐHEJ�PyQRP"ºZP"TVHEYZU�K¶²9GI³�GL¼uP\HRP\³½Q\N B ²�P"T\YZß9T\GLº¯º¯»�HEJ�Y¯Q×Y�Q×GLKzP"º¯Y¯HEY¯QRH×QRP"ºZP"TVHEY¯U�KzHEJ�GIHkQRP"ºZP"TVHEQ×HEJ�P
� õ�P"QRH?¼uP"¼�õ�P\³½Q¦ULµ&HEJ�P�²�UL²9[�º¯GIHEYZU�K�GLK�W�QRP\HEQ?HEJ5P"¼�GLQ¦HEJ5P�K5P\°*²9GI³EP"K/H¦²�UL²([�º¯GIHEYZU�K�N

ý "�Y¯QCHEJ�Pn²9GI³EP"K/H?QRU�º¯[5HEYZU�K9Q\N = J5P"QRP�¼,[�QRH¦õ�PnGLT\TVU�[�K/HRP"W�µ1UL³"S5õ�P"T\GL[�QRPnHEJ5PnP"º�YZHEY¯QRH¦QRP"ºZP"TVHEY¯U�K
GLºZÞLUL³�YZHEJ9¼ Y¯Q¦G¸� ��× ; �kHÝ»/²�PnUL²�P\³�GIHEYZU�K�N
@ ®LU�º¯[�HEYZU�K�GI³E»�²�³EULÞL³�GL¼¶¼zY¯K5Þz¼zG#»gõ�P�GI²�²9º¯YZP"W�HRUmHEJ5P�TVU�¼z¼,[�K�Y�T\GIHEYZU�KgUL³�W5P\³½Y¯K5Þu²�³EULõ(ºZP"¼

W�U�¼zGLY¯K�GLQC°¡P"º¯ºØN×¤nK5Pn¼uP\³EP"ºZ»z¼,[�QRH¦TV³EP"GIHRP�G�W�GIHEG�QRHR³�[9TVHE[5³EP¨µ3UL³CHEJ5P¨²�³�ULõ9ºZP"¼gS!GLK�W�HEJ5P"K�GI²�²9ºZ»
HEJ�P�QEGL¼uP�UL²�P\³�GIHRUL³½Q?Y¯KgHEJ5P�GLº¯ÞLUL³�YZHEJ�¼ HRU¶HEJ5P�K5P\° ²9³EULõ9ºZP"¼ W5U�¼¶GLY¯K�N×]qQEY¯K5ÞuHEJ�Y�QCHRP"T�J�K�Y�á/[5PLS(YZH
Y�Q¦²�U�QEQEYZõ9º¯PAHRU�GI²�²9ºZ»�HEJ5P�QEGL¼zP�GLºZÞLUL³�YZHEJ9¼ HRUm¼zGLK/»gW�Yüô�P\³EP"K/H?²�³EULõ9º¯P"¼ W5U�¼zGLY¯K�Q?°yYZHEJg¼zY¯K9Y¯¼zGLº
PVô�UL³EH\N

ýÌÙ ý Y¯Q�Gy²�UL²9[�º�GIHEYZU�K�¼uP"¼�õ�P\³"N D K�HEJ�Y¯Q�T\GLQRP¦YZH4Y¯Q&G¨QR²�P"T\YZß(T×²�P\³�¼,[5HEGIHEYZU�K�ULµ9TVU�¼z¼,[�K�Y¯T\GIHEYZU�K9Q
HEJ�GIHy¼,[�QRH¦õ�P�QRP"K/H?µ1³EU�¼ U�K5P�²(GI³�GLº¯ºZP"º�QRHEGIÞLP�HRUzHEJ5P�K5PV±<H\N

ý � Y¯QzHEJ5P�QEYC�\P�ULµnHEJ5P�²9GI³EP"K/H¶²�UL²9[�º¯GIHEY¯U�K�N D K:HEJ9Y¯QzT\GLQRP
YZH¶Y¯QmW5P\HRP\³�¼zY�K5P"W:õ!» HEJ5P�[�QEP\³
GLT\TVUL³�W�Y¯K�ÞzHRUz²9GI³�GL¼zP\HRP\³�Q?W5P"QEY¯³EP"WgGIH?³�[�K/HEY¯¼uPLN

ý<; Y¯Q,HEJ5P�QEY��\P�ULµAHEJ5P�UIô�QR²9³�Y¯K5Þ�²�UL²([�º¯GIHEYZU�K�N
MAÞ�GLY¯K HEJ�Y¯Q,Y¯Q�W5P\HRP\³�¼zY�K5P"WÈõ!»ÈHEJ�P�[9QRP\³uGIH
³�[�K/HEY¯¼uPLN

ý À°� c ����¿ ú Ù ý Ø � c � é Ù ý Ý � c � é à�à�à é Ù ý1 � c � ü Y�Q×HEJ5Pq²�UL²9[�º¯GIHEYZU�K¶GIH¡HEY¯¼zP´ÛìN B ²�P"T\YZß9T\GLº¯ºZ»LS/YZH¡Y¯Q¡GLº¯º�HEJ�P
W�Yüô�P\³EP"K/H�TVU�¼�õ9Y�K�GIHEYZU�K�Q¨ULµk²�P\³�¼�[�HEGIHEYZU�K�Q¨ULµCTVU�¼z¼�[9K�Y¯T\GIHEYZU�K�Q¨HEJ9GIH�GI³EPuõ�P"Y¯K5Þ�HRP"QRHRP"W�GIH
YZHRP\³�GIHEYZU�K0HEY¯¼uP(ÛìN

ý 2 Y¯QmG�ß�HEK5P"Q�Qm¼zGI²9²9Y¯K5Þ�µ1[�K9TVHEYZU�K�N B ²�P"T\Y¯ß9T\GLº¯ºZ» YZHmY�Q¶HEJ5P
TVU�¼z¼,[�K�Y¯T\GIHEY¯U�K�HEY�¼uP�µ1UL³gG
QR²�P"T\YZß9TqUL³�W5P\³½Y¯K5Þ Ù ý N

ý Í 465 Y¯QAHEJ5P,¼,[5HEGIHEYZU�K�UL²�P\³�GIHRUL³¨°yYZHEJ�²9GI³�GL¼uP\HRP\³½Q\N = J9Y¯QyY¯QAHEJ5P,UL²�P\³�GIHRUL³AHEJ9GIHq²�P\³EHE[�³Eõ9Q
HEJ5P�²�UL²9[�º�GIHEYZU�K�¼uP"¼�õ�P\³yGLK9WgGLW�ÿR[9QRHEQ?YZH?Y¯KgG¶W�YZ³EP"TVHEYZU�KgGLT\TVUL³½W�Y¯K5ÞuHRU¶G¶W�Y¯QRHR³�Y¯õ9[5HEYZU�K�N

ý � 468 Y¯QÐHEJ�PyQRP"ºZP"TVHEYZU�K¶²9GI³�GL¼uP\HRP\³½Q\N B ²�P"T\YZß9T\GLº¯º¯»�HEJ�Y¯Q×Y�Q×GLKzP"º¯Y¯HEY¯QRH×QRP"ºZP"TVHEY¯U�KzHEJ�GIHkQRP"ºZP"TVHEQ×HEJ�P
� õ�P"QRH?¼uP"¼�õ�P\³½Q¦ULµ&HEJ�P�²�UL²9[�º¯GIHEYZU�K�GLK�W�QRP\HEQ?HEJ5P"¼�GLQ¦HEJ5P�K5P\°*²9GI³EP"K/H¦²�UL²([�º¯GIHEYZU�K�N

ý "�Y¯QCHEJ�Pn²9GI³EP"K/H?QRU�º¯[5HEYZU�K9Q\N = J5P"QRP�¼,[�QRH¦õ�PnGLT\TVU�[�K/HRP"W�µ1UL³"S5õ�P"T\GL[�QRPnHEJ5PnP"º�YZHEY¯QRH¦QRP"ºZP"TVHEY¯U�K
GLºZÞLUL³�YZHEJ9¼ Y¯Q¦G¸� ��× ; �kHÝ»/²�PnUL²�P\³�GIHEYZU�K�N
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W�P"KàHEºZ»�µ1³EU�¼ ÞLP"K5P\HEY¯T�GLºZÞLUL³�YZHEJ9¼zQ\N > U#°kP\®LP\³"S�U#®LP\³qHEY¯¼uPnHEJ5P\»gJ�G#®LP�ÞL³EU6°yK�Y¯K9TV³EP"GLQEY¯K5Þ�º¯»mQEY¯¼¶Y¯º¯GI³"N
Oà[�QRHuGLQu°yY¯HEJ HEJ5PgHh»!²9Y¯T\GLº¦ÞLP"K�P\HEY¯TgGLºZÞLUL³�YZHEJ9¼gS¡GLK P\®LU�º�[5HEYZU�K�GI³E» QRHR³�GIHRP\ÞL» ³EP"º�YZP"Q�U�K QRP"ºZP"TVHEYZU�K.S
¼,[5HEGIHEYZU�K.SyP\®IGLº¯[�GIHEYZU�K�SqGLK�WÆ³EP"TVU�¼�õ9Y¯K�GIHEYZU�K.N > U6°¡P\®LP\³"SnJ5U6° HEJ�Y¯Q�Y¯Q�GLTVHE[�GLº¯ºZ»�GLT\TVU�¼u²9º¯Y¯Q�J5P"W
Y�QmQRU�¼zP\°yJ�GIHgW�Yüô�P\³EP"K/HmHEJ�GIH�HEJ5P
Hh»!²9Y¯T\GLºqÞLP"K5P\HEY�TïGLº¯ÞLUL³�YZHEJ�¼gN B P"ºZP"TVHEY¯U�KÆY�Q¶ÞLP"K5P\³½GLº¯ºZ»:P"º¯Y¯HEY¯QRH\N
 £³EP"¼zGIHE[5³�P0TVU�Kà®LP\³EÞLP"K9TVPïY¯QuG#®LU�Y¯W5P"W8õ/» G·º¯GI³EÞLP\³¶²�UL²([�º¯GIHEYZU�K QEY��\PLN = J�Y¯Q�P"K�TVU�[5³½GIÞLP"Q¶ºZP"QEQzß�H
Y�K�W�YZ®<Y¯W�[�GLº�Q¦HRU0QE[5³E®<YZ®LPuºZU�K5ÞLP\³#N e [5HEGIHEYZU�K·TVU�¼uP"Q�Y¯K
Hh°kUg®�GI³½YZP\HEYZP"Q���¤qõ<ÿRP"TVHn²9GI³�GL¼zP\HRP\³�¼�[�HEG f
HEY¯U�K GLK�W B HR³�GIHRP\ÞL» ²9GI³½GL¼uP\HRP\³m¼,[5HEGIHEYZU�K�N:ªkULHEJ HEJ�P"QRP0Hh»!²�P"QuULµ¨¼�[5HEGIHEY¯U�K:GI³EP�¼uUL³�P0T\ºZU�QRP"ºZ»
³�P"º¯GIHRP"WzHRU,HEJ5Py¼zGIHEJ�P"¼zGIHEY¯T\GLº�¼�[5HEGIHEY¯U�K¶õ9GLQEP"WzU�K¶W9Y¯QRHR³�YZõ([5HEYZU�K�Q�HEJ�GIHkY¯Q×µ1U�[�K�WzY�K @ ®LU�º¯[�HEYZU�K�GI³E»
 £³EULÞL³�GL¼z¼¶Y¯K5Þ5N > U#°kP\®LP\³"S�HEJ5P\»ïGI³EPu¼uUL³EPuTVU�¼u²9º�Y¯T\GIHRP"W
GLK�W´W�Yüô�P\³EP"K/HqY¯KïJ5U6°�HEJ5P�²9GI³�GL¼uP\HRP\³�Q
GI³�P,TV³EP"GIHRP"WÈGLK�W�J�U#°�HEJ5P,²9GI³�GL¼uP\HRP\³½QAHEJ�P"¼zQRP"ºZ®LP"Qn¼zG#»�õ�P�¼,[5HEGIHRP"W�N�¢yP"TVU�¼�õ(Y¯K�GIHEYZU�K
Y¯QA®LP\³E»
Q�Y¯¼zY¯º¯GI³CHRUzHEJ�P�TV³EU�QEQRU6®LP\³AHEJ�GIHAY¯Q¦µ1U�[�K�WgY¯K�HÝ»/²9Y�T\GLº a M ó Q\Nd) ^ >Ac ý
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HRP"T�J f
K9Y¯á/[�PAHEJ�GIH?[9QRP"QCHEJ5PnY¯W5P"G,ULµ�õ9[�Y¯º¯W9Y¯K5Þnõ9ºZU<TEò<QC®<Y¯G,HEJ5PnQET�J5P"¼¶G�HEJ5P\UL³EP"¼ HRUzTV³EP"GIHRP�K5P"GI³ f UL²�HEY¯¼¶GLº
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¼¶GLº�GLK�QR°kP\³"N D K0HEJ�P,¼uU�QEHyÞLP"K5P\³�GLº�QRP"K�QEPLS�G¶ÞLP"K5P\HEY¯T,GLºZÞLUL³�YZHEJ�¼�³EP"º¯YZP"QyU�K�TV³�U�QEQRU#®LP\³#S�¼,[5HEGIHEYZU�K.S
P\®IGLº¯[�GIHEY¯U�K�S5GLK�WmQEP"ºZP"TVHEYZU�K�HRU�PV±!²(ºZUL³EP¨GLK�W�PV±!²9º¯U�YZHkº�GI³EÞLPqQEP"GI³�T�JgQR²(GLTVP"Q\N = J5P¨W�Yüô�P\³EP"K/H¡HÝ»/²�P"QkULµ
HEJ�P"QRP�UL²�P\³�GIHRUL³�QAGI³EP�º¯Y¯¼¶YZHEºZP"QEQ\S<GLK�W0¼zUL³EP�GI³EP�Y�KàHR³EU<W�[�TVP"W�P\®LP\³�»�W9G"»LN e U�QRHqGI³EP�µ1U�[�K�W5P"WgY¯K�õ(Y f
U�º¯ULÞL»zGLK�W¶Y¯¼¶¼�[�K�U�ºZULÞL»LSàJ5U6°¡P\®LP\³CULHEJ5P\³�QkJ�G#®LPyHEJ5P"YZ³¡³EU!ULHEQ¡Y¯K¶W�Yüô�P\³EP"KàH£P\®LU�º¯[5HEYZU�K�GI³�»,µ�[�K�TVHEY¯U�K�Q\N
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Û"��¿ßÛ × ý «ü
a YZ®LP"KÈHEJ�Y¯Qn¼zGIHEJ5P"¼¶GIHEY¯T\GLº£W5P\ß(K�YZHEYZU�K
ULµ¦GgÞLP"K5P\³½Y¯T�U�[5HEº¯Y¯K�PuULµkGgÞLP"K�P\HEY¯T¶GLºZÞLUL³½YZHEJ�Y¯¼zK.S.YZH

Y�Qy¼,[�T�J�P"GLQEYZP\³qHRUmGI²�²(ºZ»�HEJ�Y¯Q?HRUmU�[5³¨QR²�P"T\YZß9T¨²�³EULõ(ºZP"¼�GIHqJ�GLK�W�N D K�HEJ5P,T\GLQRP,ULµÐHEJ5P�²�³�U!TVP"QEQEUL³
GLº�ºZU!T\GIHEY¯U�K
²�³EULõ9ºZP"¼0S.HEJ5PzGIõ�U#®LPz²(GI³�GL¼uP\HRP\³�Q�TVUL³E³EP"QR²�U�K�W
HRU0HEJ�PzQR²�P"T\YZß9T�W�GIHEG0QRHR³½[�TVHE[5³EP"Q�GLK9W
UL²�P\³�GIHEY¯U�K�Q¦U�[5HEº¯Y�K5P"W�õ�P"º¯U#°��

ý ÛkY�Q¦HEJ5P�YZHRP\³�GIHEY¯U�KgUL³yÞLP"K5P\³½GIHEYZU�K0TVU�[�K/H\N
ý À°��Û���Y�Q�HEJ5P�²�UL²9[�º�GIHEYZU�KÈGIH�HEY¯¼uP�ÛìN D K'HEJ�Y¯Q,QETVP"K�GI³½YZU5SÐHEJ�Y¯Q,°kU�[�º¯W'TVUL³E³EP"QR²�U�K�W�HRU´GïQEP\H
ULµ×²�U�QEQEYZõ(ºZP�QRU�º¯[�HEYZU�K�Q?UL³¨²�³�U!TVP"QEQEUL³¨GLº�ºZU!T\GIHEY¯U�K�Q\N = J5P"QRP�GLº¯ºZU<T\GIHEYZU�K�°kU�[�º¯W�õ�P�G�QRHR³�Y¯K�Þ¶ULµ
Y¯K/HRP\ÞLP\³�Q?HEJ�GIHy³�GLK5ÞLPnµ1³EU�¼ c�f �

ý � Y¯Q¦HEJ5Pn²(GI³EP"KàHy²�UL²([�º¯GIHEYZU�K�N
ý<; Y�Q¦HEJ5P�K5PV±<H?ÞLP"K5P\³�GIHEY¯U�K0²�UL²9[�º¯GIHEY¯U�K�S/UL³AGLº¯º�HEJ5P�T½J�Y¯º¯W5³�P"K�N

ý ¼°��Û��kY¯QkHEJ5P¨ß�HEK5P"QEQCµ�[�K�TVHEYZU�K.N D HCP\®�GLº�[�GIHRP"Q¦HEJ5PnW�Yüô�P\³EP"K/Hk¼zP"¼�õ�P\³�QCULµ&HEJ5P¨²�UL²([�º¯GIHEYZU�K�N D K
HEJ�Y¯Q¦QETVP"K9GI³�YZU¶YZH?Y�QCHEJ5P�HEY¯¼uP�TVU�QEH?ULµ4HEJ5P�ºZU�K5ÞLP"QRHAQRHEGIÞLP�ULµ�HEJ5P�²9Y¯²�P"º�Y¯K5PLN

ý ?BA GI³EPnHEJ5P�QRHRUL²9²9Y¯K5ÞuTVU�K�W�Y¯HEYZU�K�Q\N D H?¼zG"»�õ�PnGuTVP\³EHEGLY¯K0K![�¼�õ�P\³¦ULµ4YZHRP\³�GIHEY¯U�K�Q\S5Gz¼uP"GLQE[�³EP
ULµ�TVU�Kà®LP\³�ÞLP"K�TVPLSyUL³�Y¯K HEJ�Y�Qu²9GI³EHEY¯T\[9º¯GI³¶T\GLQRPLSyGÈHEJ5³EP"QEJ�U�º¯W °yJ5P\³�P0³EP"GLº?HEY�¼uP�²�³�U!TVP"QEQ�Y¯K5Þ
QR²�P\P"W0J�GLQ¦õ�P\P"KgGLT½J�YZP\®LP"W�N

ý ? ½�GI³EP0HEJ5Pg³EP"TVU�¼�õ9Y¯K9GIHEYZU�K ²9GI³�GL¼zP\HRP\³�Q\N = J�P"QRP0¼zG"» ®IGI³E»LSkP\®LP"K:°yYZHEJ9Y¯K'HEJ5P�QE[5²9²9º¯YZP"W
QRU�º¯[5HEY¯U�K�N&^5UL³ÐPV±5GL¼u²9º¯PLSLHh°kUn²�U�Y�KàH\SLQEY¯K�Þ�ºZP¡²�U�Y¯K/H\SLGLK�W�[�K�YZµ1UL³�¼©QRP"ºZP"TVHEYZU�K�GI³EP¦GLº¯º<G"®IGLY¯º¯GIõ(ºZPLN

ý ?	Ê GI³�P?HEJ5P?¼,[5HEGIHEYZU�Kz²(GI³�GL¼uP\HRP\³�Q\N = J9Y¯QÐ¼zG"»�õ�P?Gn³�GIHRPyULµ�¼,[5HEGIHEYZU�K.S/GLQ×°kP"º¯º5GLQ¡J5U#°:HEJ�P
Y¯K/HRP\ÞLP\³�QRHR³�Y¯K5Þ�Y¯Q¨¼,[5HEGIHRP"W�N D Hn¼zG"»ïõ�P,G�QEJ![EDzPLS.Y�Kà®LP\³�Q�YZU�K�S�³�GLK�W5U�¼ T�J9GLK5ÞLP"Q\S.UL³�¼zGLK/»
ULHEJ5P\³AQ�T�J5P"¼uP"QyHEJ�GIHyGI³EP�°¡P"º¯º�ò<K5U6°yK�N

ý ¾`ó Û Û Ù ? GI³EP0HEJ5PïQRP"ºZP"TVHEYZU�K8²9GI³�GL¼uP\HRP\³½Q\N D K8HEJ�Y¯QzT\GLQRPLSyHEJ5P\³EP�GI³EP�Hh°kU'W9Yüô�P\³�P"KàH¶QEP\HEQzULµ
²9GI³�GL¼uP\HRP\³½Q\Nu¤nK5PuY¯Q¨G�³EU�[�ºZP\HRHRP�°yJ5P\P"ºØN = J5P�QRP"ºZP"TVHEY¯U�K´²�³EP"QEQ�[5³EP�Y�QnK5ULH¨PV±!HR³EP"¼zP"ºZ»ïJ9YZÞ�J�S
GLK�W YZHuHRP"K�W9Q�HRU·òLP\P\²�QRU�¼zP0QEºZU#°kP\³¶QRU�º�[5HEYZU�K�Q,°yJ�Y�T�J ¼zG#»'QRHEY�º¯ºCTVU�KàHEGLY¯K8ÞLU/U<W õ9[�Y�º¯W�Y¯K5Þ
õ9ºZU<TEò<Q�Y¯K´HEJ�Pz²�UL²9[�º¯GIHEYZU�K.N = J5PzULHEJ5P\³,QRU�º¯[5HEY¯U�K´Y¯QnP"º¯YZHEY�QRH « Y¯HnU�K�ºZ»ïòLP\P\²9Q�QEU�º¯[5HEYZU�K�Q¨HEJ9GIH
²�³EU6®!Y¯W�PnHEJ5P�QEJ5UL³EHRP"QEHy¼zG�±5Y¯¼zGLº�²9YZ²�P"º¯Y�K5PAQRHEGIÞLPLN
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D K HEJ�P0QEGL¼uP0¼zGLK�K�P\³"S£YZHzY¯Q,²�U�QEQEY¯õ9ºZP�HRU·GI²�²9ºZ»·HEJ�P0QEGL¼uP0¼zGIHEJ5P"¼¶GIHEY¯T\GLº¦PV±<²�³EP"QEQEY¯U�K HRU
HEJ�P�TVU�¼z¼,[�K�Y¯T\GIHEYZU�K0UL³�W5P\³�Y¯K�Þ,²9³EULõ9ºZP"¼gN e GLK/»gULµ&HEJ5P�²9GI³�GL¼uP\HRP\³�QA¼zG"»gõ�P�QEY¯Þ�K�YZß9T\GLK�º¯Hh»¶GLº¯Y¯òLPLN
= J5P\³EP\µ1UL³EPLS�YZµ�HEJ5P?TVU<W5P¦Y¯Q4TVU�K�QRHR³½[�TVHRP"WuTVUL³E³EP"TVHEºZ»LS!YZH4¼zG"»,õ�P¡²�U�QEQEY¯õ9ºZP£HRU�[9QRPCHEJ5P¦QEGL¼uP¦GLºZÞLUL³�YZHEJ9¼
HRU�UL²�HEY¯¼zYC�\PzHEJ5P¶HÝ°¡U
W�Yüô�P\³EP"K/H�²�³EULõ(ºZP"¼zQ\N�MAº¯º£HEJ�GIH�¼,[�QRH�T�J�GLK5ÞLP�Y¯Q�HEJ5Pzß�HEK5P"Q�Q�µ�[�K�TVHEYZU�K�N D H
¼,[�QRH?TVU�K9QRHR³�[�TVHRP"W�QE[�T�J0HEJ�GIH?P"GLT�J�Hh»!²�P�ULµ&²�UL²9[9º¯GIHEYZU�Kg¼uP"¼�õ�P\³?¼zG"»�õ�P�TVUL³E³EP"TVHEºZ»gGLK�GLº¯»e�\P"W�N

ý ÛkY�Q¦HEJ5P�YZHRP\³�GIHEY¯U�KgUL³yÞLP"K5P\³½GIHEYZU�K0TVU�[�K/H\N
ý À°��Û��?Y¯QyHEJ5P,²�UL²([�º¯GIHEYZU�K0GIHqHEY¯¼uP#Û½N D K�HEJ�Y¯QqQETVP"K�GI³�YZU5S�HEJ�Y¯Qy°¡U�[9º¯W�TVUL³E³�P"QR²�U�K�W0HRU�G¶QRP\HqULµ
²�U�QEQEYZõ9º¯P×TVU�¼z¼�[9K�Y¯T\GIHEYZU�K�UL³�W5P\³�Y�K5Þ�Q\N = J5P"QRP¡GLº�ºZU!T\GIHEY¯U�K�°kU�[�º¯W�õ�PkGAQEHR³�Y¯K5Þ?ULµ(Y¯KàHRP\ÞLP\³½Q&HEJ9GIH
³�GLK5ÞLPCµ1³EU�¼ c �R» Û �y� Ù K Û �(.yÜ0Ë»ÛìN&MqKà»�²�P\³�¼�[�HEGIHEYZU�K�ULµ(TVU�¼z¼�[9K�Y¯T\GIHEYZU�K�Q4Y¯Q�GLK�GLT\TVP\²�HEGIõ9ºZP
QRU�º¯[5HEY¯U�K�N

ý � Y¯Q¦HEJ5Pn²(GI³EP"KàHy²�UL²([�º¯GIHEYZU�K�N
ý<; Y�Q¦HEJ5P�K5PV±<H?ÞLP"K5P\³�GIHEY¯U�K0²�UL²9[�º¯GIHEY¯U�K�S/UL³AGLº¯º�HEJ5P�T½J�Y¯º¯W5³�P"K�N

ý ¼°��Û��kY¯QkHEJ5P¨ß�HEK5P"QEQCµ�[�K�TVHEYZU�K.N D HCP\®�GLº�[�GIHRP"Q¦HEJ5PnW�Yüô�P\³EP"K/Hk¼zP"¼�õ�P\³�QCULµ&HEJ5P¨²�UL²([�º¯GIHEYZU�K�N D K
HEJ�Y¯Q¨QETVP"K�GI³½YZUgYZHqY�QAHEJ�P�GL¼zU�[�KàHnULµ¡HEY¯¼uP,HEGIòLP"K´HRU0GLT\TVU�¼u²9º�Y¯QEJ
GLº¯º�ULµ£HEJ5PuQRP"K9W�Qqõ�P\HÝ°¡P\P"K
Hh°kU¶²9Y¯²�P"º�Y¯K5PAQEHEGIÞLP"Q\N

ý ?BA GI³EPnHEJ5P�QRHRUL²9²9Y¯K5ÞuTVU�K�W�Y¯HEYZU�K�Q\N D H?¼zG"»�õ�PnGuTVP\³EHEGLY¯K0K![�¼�õ�P\³¦ULµ4YZHRP\³�GIHEY¯U�K�Q\S5Gz¼uP"GLQE[�³EP
ULµÐTVU�Kà®LP\³EÞLP"K9TVPLN

ý ? ½�GI³EP0HEJ5Pg³EP"TVU�¼�õ9Y¯K9GIHEYZU�K ²9GI³�GL¼zP\HRP\³�Q\N = J�P"QRP0¼zG"» ®IGI³E»LSkP\®LP"K:°yYZHEJ9Y¯K'HEJ5P�QE[5²9²9º¯YZP"W
QRU�º¯[5HEY¯U�K�N&^5UL³ÐPV±5GL¼u²9º¯PLSLHh°kUn²�U�Y�KàH\SLQEY¯K�Þ�ºZP¡²�U�Y¯K/H\SLGLK�W�[�K�YZµ1UL³�¼©QRP"ºZP"TVHEYZU�K�GI³EP¦GLº¯º<G"®IGLY¯º¯GIõ(ºZPLN

ý ?	Ê GI³�P?HEJ5P?¼,[5HEGIHEYZU�Kz²(GI³�GL¼uP\HRP\³�Q\N = J9Y¯QÐ¼zG"»�õ�P?Gn³�GIHRPyULµ�¼,[5HEGIHEYZU�K.S/GLQ×°kP"º¯º5GLQ¡J5U#°:HEJ�P
Y¯K/HRP\ÞLP\³�QRHR³�Y¯K5Þ�Y¯Q¨¼,[5HEGIHRP"W�N D Hn¼zG"»ïõ�P,G�QEJ![EDzPLS.Y�Kà®LP\³�Q�YZU�K�S�³�GLK�W5U�¼ T�J9GLK5ÞLP"Q\S.UL³�¼zGLK/»
ULHEJ5P\³AQ�T�J5P"¼uP"QyHEJ�GIHyGI³EP�°¡P"º¯º�ò<K5U6°yK�N

ý ¾`ó Û Û Ù ? GI³EP0HEJ5PïQRP"ºZP"TVHEYZU�K8²9GI³�GL¼uP\HRP\³½Q\N D K8HEJ�Y¯QzT\GLQRPLSyHEJ5P\³EP�GI³EP�Hh°kU'W9Yüô�P\³�P"KàH¶QEP\HEQzULµ
²9GI³�GL¼uP\HRP\³½Q\Nu¤nK5PuY¯Q¨G�³EU�[�ºZP\HRHRP�°yJ5P\P"ºØN = J5P�QRP"ºZP"TVHEY¯U�K´²�³EP"QEQ�[5³EP�Y�QnK5ULH¨PV±!HR³EP"¼zP"ºZ»ïJ9YZÞ�J�S
GLK�W YZHuHRP"K�W9Q�HRU·òLP\P\²�QRU�¼zP0QEºZU#°kP\³¶QRU�º�[5HEYZU�K�Q,°yJ�Y�T�J ¼zG#»'QRHEY�º¯ºCTVU�KàHEGLY¯K8ÞLU/U<W õ9[�Y�º¯W�Y¯K5Þ
õ9ºZU<TEò<Q�Y¯K´HEJ�Pz²�UL²9[�º¯GIHEYZU�K.N = J5PzULHEJ5P\³,QRU�º¯[5HEY¯U�K´Y¯QnP"º¯YZHEY�QRH « Y¯HnU�K�ºZ»ïòLP\P\²9Q�QEU�º¯[5HEYZU�K�Q¨HEJ9GIH
²�³EU6®!Y¯W�PnHEJ5P�¼zY¯K�Y�¼zGLº�GL¼uU�[�K/H?ULµ�TVU�¼¶¼�[�K9Y¯T\GIHEYZU�KgHEY¯¼zPLN
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«$pC�ep�� /+x�|Tx
�b�by$ª�uh}���uhs:�=�=�M|&�qp a P"K�P\HEY¯T�²9³EULÞL³�GL¼z¼zY�K5ÞmY¯QAHEJ5P�¼uU�QRHnW�Yüô�P\³EP"K/HyULµ×HEJ�P
µ1U�[5³C¼uP"K/HEYZU�K5P"WmP\®LU�º¯[5HEYZU�K�GI³�»zGLºZÞLUL³�YZHEJ�¼¶Q\N D KmHEJ5Pq²�³EP\®<YZU�[�Q£¼zP\HEJ5U!W9Q\S/HEJ�PqGLTVHE[�GLº�Y¯¼z²9ºZP"¼uP"K/HEG f
HEY¯U�Ku°kGLQ£QRHEGIHEY¯TIN¡¤¨K�º¯»�HEJ5PyW�GIHEGnQEP\H×°kGLQ¡¼zGLK�YZ²([�º¯GIHRP"W�GLK�WuT�J9GLK5ÞLP"W¶Y¯KuG¨P\®LU�º�[5HEYZU�K�GI³E»�¼zGLK�K�P\³"N
]qQEY¯K�Þ?HEJ�Y¯Q�HRP"T�J�K�Y�á/[5PLSIHEJ5PkGLTVHE[�GLº!²�³EULÞL³�GL¼©HEJ�GIH&²�³EU<W�[�TVP"Q.HEJ�P£³EP"QE[9ºZHEQ�Y¯Q�HEJ5PkULõ<ÿ_P"TVH�ULµ5P\®LU�º¯[5HEY¯U�K
TV³�P"GIHEYZ®!Y¯Hh»�GLK9W
²�³EP"QEQE[�³EPLN�Mv²�UL²9[9º¯GIHEYZU�K�ULµ£³�GLK�W�U�¼ ²�³EULÞL³�GL¼zQ¨GI³EPzTV³�P"GIHRP"W�N = J5P"QRP�²�³EULÞL³�GL¼¶Q
GI³�P×ÿE[�W5ÞLP"W¶õ/»uHEJ5P"Y¯³¡ß�HEK�P"QEQ\ST��GIõ(Y¯º¯YZHÝ»,HRU�TV³EP"GIHRP¨HEJ5P¨TVUL³E³EP"TVHkU�[5HR²9[5H8�½N = J5PyGLTVHE[�GLº�²�³EULÞL³½GL¼zQ¡GI³�P
¼,[5HEGIHRP"W·GLK9WïT½J�GLK5ÞLP"W�Nu¤q²�P\³�GIHRUL³�QnGLK�WïHRP\³�¼¶Y¯K�GLº¯Qq¼zG"»ïõ�P,GLW9W5P"W
UL³n³EP"¼uU6®LP"W´õ/»�HEJ5Pu¼�[�HEG f
HEY¯U�K�Q\N = J5P\»�GI³EP¦GLº¯QEUA³EP"TVU�¼�õ9Y¯K�P"W�N § Yüô�P\³EP"K/HÐQE[5õ�HR³EP\P"Q4Y¯K�HEJ5PC²�³EULÞL³½GL¼¬¼¶G"»�õ�PkPV±<T½J�GLK5ÞLP"Wu°AYZHEJ
Q�[5õ�HR³EP\P"QÐULµ�ULHEJ5P\³¡²�³EULÞL³�GL¼¶QÐUL³£°yY¯HEJ�Y¯K,HEJ5P"¼zQRP"º¯®LP"Q\N = J5P"QRP¦³�P"TVU�¼�õ9Y�K5P"Wz¼,[5HEGIHRP"W¶²9³EULÞL³�GL¼zQ×GI³�P
HEJ�P�UIô�QR²�³�Y�K5Þ5N¨Oà[�QRH¨GLQq°yYZHEJ�ULHEJ5P\³¨P\®LU�º¯[5HEYZU�K�GI³�»0HRP"T�J�K9Y¯á/[�P"Q\S�QRP"ºZP"TVHEYZ®LP�²�³EP"Q�QE[5³EP�Y�QqGLº�ºZU#°kP"WïHRU
²([�QEJ�HEJ5Pnß�HEK�P"QEQ¦ULµ�HEJ5P�²�UL²9[�º¯GIHEY¯U�KmHRU6°kGI³½W0HEJ5P�TVUL³�³EP"TVHyQRU�º¯[�HEYZU�K�Nd) O ��c ý9,

MCHyß�³½QRH¦Þ�º¯GLK�TVPLS�K5P"YZHEJ5P\³?ULµÐHEJ�P�²9GI³EHEY¯T\[9º¯GI³¦²�³EULõ9º¯P"¼zQ¦GLW�W5³EP"Q�QRP"W�J5P\³�P�GI³EP�°kP"º¯º.QE[9YZHRP"Wgµ1UL³
HEJ�PgÞLP"K5P\HEY¯T�²�³EULÞL³½GL¼z¼zY¯K5Þ
²9GI³½GLW�YZÞ�¼gN = J5P�²�³EULõ9º¯P"¼ ULµAY¯QuK5ULHuHR³�»!Y¯K�ÞïHRU·TV³�P"GIHRP�G
²�³EULÞL³½GL¼
T\GI²(GIõ9ºZPqULµ.TVU�¼u²9[5HEY¯K�Þ�HEJ5PqHEGLQRò<Q\S<õ9[5H£³½GIHEJ5P\³CU�K5PAULµ&Y¯KàHRP"º�º¯YZÞLP"K/HEºZ»,TVU6®LP\³�Y¯K5ÞuGLK�PV±<HR³EP"¼uP"ºZ»zº¯GI³�ÞLP
QEP"GI³�T�J QR²(GLTVPLN = J5P\³�PïY¯Q�º¯Y¯HRHEºZP�W5U�[�õ�HmHEJ9GIHgÞLP"K5P\HEY¯Tï²�³EULÞL³�GL¼¶¼zY¯K5Þ'TVU�[�º¯W�TV³EP"GIHRPÈG'²�³EULÞL³½GL¼
T\GI²(GIõ9ºZP,ULµ£QRU�ºZ®<Y¯K5ÞmHEJ5P�²9³EULõ9ºZP"¼zQAGIHnJ�GLK�W�S�J5U#°kP\®LP\³"S!ÿE[�QRHqGLQ¨°yYZHEJ0HEJ�P�W�P\HRP\³�¼zY¯K�Y�QRHEY¯TnUL²�HEY�¼zGLº
QEP"GI³�T�J�S(YZH¦°¡U�[9º¯W�²�³EULõ9GIõ(ºZ»¶HEGIòLP�HRU/U¶º¯U�K5ÞuHRUz³�[�K.N

«$pC�ep�8 98���(~�x��°x�|0�b�[|e�2� ©(}:~¨�4�b�b}:|GFH/+x�|Tx��b��y
�	~ �e}:u9�[�[{q�@p = J5P0T½J5U�QRP"K:QRU�º�[5HEYZU�K µ1UL³
HEJ�P"QRP
²�³EULõ9ºZP"¼¶QmY¯Q�G'ÞLP"K5P\HEY¯T
GLºZÞLUL³�Y¯HEJ�¼gN = J5P
¼uP\HEJ5U<W�QRP\P"¼zQ�²9GI³EHEY�T\[�º¯GI³�ºZ» °kP"º¯ºqQE[�YZHRP"WÆµ1UL³
HEJ�P0²�³EULõ9º¯P"¼zQuGIH¶J�GLK�W.N = J�Y¯QuY�QzQR²�P"T\YZß9T\GLº¯º¯»·õ�P"T\GL[�QRP0ULµ¨HEJ5P�W9GIHEG·QRHR³�[�TVHE[�³EP"QuHEJ�GIH�¼zG"» õ�P
P"¼z²9ºZU#»LP"WÆGLQ�°¡P"º�ºÌN D H�Y¯Q¶®LP\³E»:P"GLQR»8HRU�³EP\²9³EP"QRP"K/HmHEJ5PïT�J5³�U�¼uU�QRU�¼uP´GLQ�G�QRHR³½Y¯K5ÞÈULµ�Y�KàHRP\ÞLP\³�Q
HEJ9GIH�¼zG"»
HEGIòLP¶U�K´W9Yüô�P\³�P"KàHn®IGLº¯[5P"Q\N D H�Y¯QnGLº¯QRUgP"GLQE»�HRU0³�P"TVU�¼�õ9Y�K5PzGLK�W´¼,[5HEGIHRPzHEJ5P"QRP¶®�GLº¯[�P"Q\N
@ ®LU�º¯[5HEYZU�K9GI³E»´²�³EULÞL³�GL¼¶¼zY¯K5Þ�GLK9W�P\®LU�º�[5HEYZU�K�GI³E»·QEHR³�GIHRP\Þ�YZP"Qu¼zG#»�GLº¯QRU�°¡UL³�òÈá/[9YZHRPm°kP"º¯º¡°yYZHEJ�G
QEU�¼uP\°yJ�GIH¶W9Yüô�P\³�P"KàHzW�GIHEG�QRHR³�[�TVHE[�³EPg³EP\²�³EP"QEP"KàHEGIHEYZU�K.N = J�PgU�K�ºZ» J/[5³½W�ºZP�U�K5P�¼,[�QRHzU6®LP\³�TVU�¼uP
Y�Q�HEJ�P�¼,[5HEGIHEYZU�K TVU�¼z²9ºZPV±5YZHEYZP"Q\N·ªkULHEJ ULµAHEJ5P"QRP0GLºZÞLUL³�Y¯HEJ�¼zQ,³EP"á![�YZ³EPmHEJ�GIHz¼�[�HEGIHEYZU�K U!T\T\[�³uU�K
Y�K�W�YZ®<Y¯W�[�GLº�Q¡°AYZHEJ�Y¯K�G¶Þ�YZ®LP"K
W�Y�QRHR³�YZõ9[�HEYZU�K�S�P\®LP"KïHEJ5U�[5Þ�JïHEJ�GIHnW�Y�QRHR³�YZõ9[�HEYZU�KgGLK�W
YZHEQA²9GI³�GL¼uP\HRP\³�Q
GI³�PÈK5ULH�K5P"TVP"Q�QEGI³�Y¯ºZ»ÆQRHEGIHEY¯TIN D H0¼zG#» õ�P
QEU�¼uP\°yJ�GIH�W9YZ¹¶T\[�ºZH�HRU8Y�¼u²9ºZP"¼uP"K/H�HEJ5P"QRPÈá![�GLº¯Y¯HEYZP"Q
°AYZHEJ5U�[5HgTV³EP"GIHEY¯K�Þ8G:¼uUL³EP�TVU�¼u²9º¯Y¯T\GIHRPÈ³EP\²�³EP"QRP"K/HEGIHEYZU�K�N ^5UL³�HEJ�Y�Qg³EP"GLQRU�K�SnG:Q�Y¯¼u²9ºZP
ÞLP"K5P\HEY�T
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GLº¯ÞLUL³�YZHEJ�¼*°kGLQ�T�J5U�QEP"K�µ1UL³�HEJ9Y¯Q.UL²�HEY�¼zY��"GIHEYZU�K�GLK�W�QEJ�U�[�º¯Wn²�³�U!W�[9TVP£á/[9GLº¯YZHh»¨³EP"Q�[�ºZHEQ.°AYZHEJ�¼zY¯K9Y¯¼zGLº
²9³EULÞL³�GL¼z¼zY�K5ÞuTVU�¼u²9ºZPV±5YZHh»LNd) = ª cLc ,
«$pM� «$x��8����|3}�Ý`F��9�4x�u8�[�°x�|0�[�

a YZ®LP"K�HEJ5P¶ÞLP"K�P\HEY¯T¶GLºZÞLUL³½YZHEJ�¼sW9Y¯QET\[�QEQEP"W´Y¯KÈQRP"TVHEY¯U�K § N d N i SÐU�K5P�¼�[�QEH�K5U#° TVU�K�W�[9TVH�PV± f
²�P\³�Y�¼uP"KàH£HRU,HRP"QEH¡HEJ5PqPVô�P"TVHEYZ®LP"K5P"QEQ¦GLK�WmPVô�P"T\YZP"K�TV»¶ULµ�HEJ�Y¯Q£Y�¼u²9ºZP"¼uP"K/HEGIHEYZU�K�N = J�Pyß�³�QEH£²�³EULõ(ºZP"¼
HEJ9GIH¨Y�QqGLW9W5³EP"QEQRP"WïY¯QqHEJ5P,²�³EU<TVP"QEQRUL³nGLº¯ºZU<T\GIHEYZU�Kï²�³EULõ(ºZP"¼�PV±<²�P\³�Y¯¼uP"K/H¨W5P"QEYZÞ�K�S�GIµ1HRP\³n°yJ�Y¯T½J�S(HEJ�P
¼zP"QEQEGIÞLP�UL³�W5P\³�Y�K5Þ0²�³EULõ(ºZP"¼x¼¶G"»·õ�PmGLW9W5³EP"QEQRP"W.N�ªkP"T\GL[�QRPgULµ?õ(GLTEò!ÞL³EU�[�K�W�ò!K�U#°yºZP"W�ÞLPmÞ�GLY¯K�P"W
Y�K:HEJ5P"QRP´QR²�P"T\YZß(Tg²�³EULõ9º¯P"¼ W5U�¼¶GLY¯K�Q\S?YZH�Y¯Qm²�U�Q�QEYZõ9ºZPgHRU ÞLP"GI³�HEJ5PïPV±!²�P\³�Y�¼uP"KàHEQmHRU#°CGI³�W�HEJ5P"QEP
GI²9²9º¯Y¯T\GIHEYZU�K9Q¡HRU�GLT�J5P"Y¯®LP�õ�P\HRHRP\³y³EP"QE[9ºZHEQ\N

«$pd�qp[o ª�uh}
y8x��z��}:uR�	~�}
yzs��b��}:|%F��9�-x�u9�M�°x�|(��«$x��8����|(p ^4YZ³�QRHqGLK�W0µ1UL³EP"¼uU�QEH\S�Y¯HAY¯QAGLºZ³EP"GLW5»
ò<K5U6°yK HEJ�GIHzHEJ�P0ß�HEK5P"QEQzµ1[�K9TVHEYZU�K µ1UL³¶GLKà» QRU�º�[5HEYZU�K HRU·HEJ9Y¯Qu²�³EULõ(ºZP"¼ HEGIòLP"QmGIõ�U�[5HzGÈ¼zY¯K![5HRP
HRU�³�[9K�N > UL²�P\µ�[�º¯ºZ»0GLQ¨HEJ�P�QEU�º¯[5HEYZU�K�QAÞLP\Hnõ�P\HRHRP\³"S�HEJ�Y¯QqHEY¯¼zP,GLTVHE[�GLº�ºZ»�W5P"TV³EP"GLQEP"Q\N > U#°kP\®LP\³"S�HEJ�P
PV±<²�P\³�YZP"¼uP"K/H�Y�Q�W5P"QEY¯Þ�K5P"W·°yY¯HEJ·HEJ�Y¯Q�°¡UL³½QRH�T\GLQRP�³�[9K´HEY¯¼uP�Y¯KÈ¼zY�K�W�N = UïòLP\P\² HEJ5PmK![�¼�õ�P\³�ULµ
ß9HEK5P"QEQ�T\GLº¯T\[9º¯GIHEYZU�K�Q�HRU�G�¼zY�K�Y¯¼,[�¼gS�HEJ5Pz²�UL²9[9º¯GIHEYZU�K´QEY��\PmY¯QnòLP\²�H,QE¼zGLº¯ºÌN = J�Y¯QnW5P"TV³�P"GLQRP"Q�HEJ�P
GL¼zU�[�KàH£ULµ�ß9HEK5P"QEQ×T\GLº¯T\[9º¯GIHEYZU�K�QÐHEJ9GIH¡¼,[�QRH×õ�P?GLT\TVU�¼u²9º�Y¯QEJ5P"W�µ1UL³£P"GLT½J¶ÞLP"K5P\³½GIHEYZU�K�S/GLK9W¶Y¯K�TV³�P"GLQRP
HEJ�PCGL¼zU�[�KàH4ULµ(ÞLP"K5P\³�GIHEYZU�K�Q4HEJ9GIH4¼¶G"»�õ�P¦TVU�¼u²9º¯P\HRP"W,Y�K,¼¶Y¯K�Y¯¼zGLºàHEY¯¼uPLN = J5PCK5PV±<H�UL²�P\³�GIHRUL³ÐHEJ9GIH
Y�Q�HE[�K�P"WÈµ1UL³�HEJ9Y¯Q�QE²�P"T\Y¯ß9TzGI²�²9º�Y¯T\GIHEYZU�KÈY�Q�HEJ5P�QRP"ºZP"TVHEY¯U�K'GLº¯ÞLUL³�YZHEJ�¼gN = J5P�QRP"ºZP"TVHEYZU�K'GLºZÞLUL³�YZHEJ9¼
Y�Q�PV±<HR³EP"¼uP"º¯»�P"º¯Y¯HEY¯QRH�Y¯K K�GIHE[5³EPLN = J5P�³EP"GLQRU�K µ1UL³uHEJ�Y¯Q�Y¯Q�HRU´µ1UL³�TVPg²�³EP"¼¶GIHE[5³EPgTVU�Kà®LP\³�ÞLP"K�TVP0ULµ
HEJ�P�QRU�º¯[�HEYZU�K0QRP\H\N = J�Y�Q?T\GL[�QRP"QyHEJ5P�á![�GLº¯YZHÝ»�ULµ�HEJ�P�QRU�º¯[�HEYZU�K�Q¦HRUmõ�P�°¡UL³�QEP�HEJ�GLKïYZµ&HEJ�P�QRP"ºZP"TVHEY¯U�K
GLº¯ÞLUL³�YZHEJ�¼ W�Y¯W:K5ULH�GI²�²9ºZ» QRU'¼�[9T�JÆQRP"ºZP"TVHEYZ®LPï²�³EP"QEQ�[5³EPgHRU'HEJ5P�²�UL²9[�º�GIHEYZU�K�SCJ5U#°kP\®LP\³"SAY¯µqHEJ9Y¯Q
²9³EP"QEQE[5³�P�Y�QnK5ULH�QE[5²9²9º¯YZP"W�S�YZH�Y¯Qnº�YZòLP"ºZ»�HEJ9GIH�K5U0á![�GLº¯YZHÝ»�QRU�º¯[�HEYZU�K´Y¯Qnµ1U�[�K�W
Y¯K
³EP"GLQEU�K�GIõ9ºZPzHEY�¼uPLN
J�PqP"º�YZHEY¯QE¼ Y¯K�HEJ�Y¯Q¦GI²�²(º¯Y¯T\GIHEYZU�K�Y¯Q¦QRUuQRHR³EU�K�ÞuHEJ�GIH¦HEJ5P¨õ�P"QRH ØÝ ULµ�HEJ5P¨²�UL²9[�º¯GIHEY¯U�KmY¯Q¦GLº¯°kG#»!Q¦òLP\²9H\S
GLK9W´HEJ5Pu°kUL³�QRH�J�GLº¯µ¡Y¯Q�W9Y¯QET\GI³�W5P"W.N = J5Pz¼�[�HEGIHEYZU�K´³�GIHRP¶Y�Q�GLº¯QRUgõ�PuòLP\²�H�º¯U#°�N = J9Y¯QnºZU#°kP\³�QnHEJ�P
T½J�GLK�TVPmHEJ�GIH�K5P\°�ÞLP"K5P\HEY¯Tz¼¶GIHRP\³�Y¯GLº£Y�Q�Y¯K�ÿRP"TVHRP"WÈY¯K/HRU0HEJ5P¶²�UL²([�º¯GIHEYZU�K�N = J5Pzõ9GLQ�Y¯TuÞLU�GLº×ULµ¦HEJ9Y¯Q
PV±<²�P\³�YZP"¼zK/H¨Y¯QqHRU�ÞLP"K�P\³�GIHRP¶G�²�UL²9[�º¯GIHEYZU�K�GLK�W
Þ�GLY¯KïHEJ5P�õ�P"QRHnQRU�º¯[5HEY¯U�K�HEJ�GIHn¼zG#»�õ�P,µ3U�[9K�Wïõ/»
³�P"TVU�¼�õ9Y�K�Y¯K5Þ¨HEJ�GIH¡ÞLP"K5P\HEY¯Ty¼¶GIHRP\³�Y¯GLº�Y¯K¶Gzý d J5U�[�³×°yY¯K�W�U#°�N = J5P¦²9GI³½GL¼uP\HRP\³�Q¡µ3UL³×HEJ�PyTVU�K�W�[�TVHRP"W
PV±<²�P\³�YZP"¼uP"K/HEQ?GI³EP�TVU�K/HEGLY¯K5P"W�Y¯K�HEGIõ9ºZP § N¯ýIN
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= GIõ(ºZP § N¯ý  ×³EU<TVP"QEQRUL³AMAºZU<T\GIHEYZU�K0 £³EULõ9ºZP"¼  4GI³�GL¼zP\HRP\³�Q
@ ±<²�P\³�Y¯¼uP"K/HI�  �UL² B Y��\P e [5HEGIHEYZU�K0¢AGIHRP a P"K5P\³½GIHEYZU�K�Q
ý dIc N c�iWP iIc
d dLi N iWP iIc� � c ý P iIc

b U�K�QEY�W5P\³�Y¯K5ÞnHEJ9Y¯Q£²9³EULõ9ºZP"¼gS/HEJ5P\³EPqY¯Q¡K�U,T\ºZP"GI³CW5P"º¯Y�K5P"GIHEYZU�Kzõ�P\HÝ°¡P\P"K�°yJ�GIHC¼zG#»zõ�PATVU�K�QEY�W f
P\³�P"WmG�õ�P"K9T�J�¼zGI³�ò�GLK9W¶°yJ9GIH¡¼zG#»uõ�PAHEJ5PAGLTVHE[9GLº9³EP"GLº(°kUL³�º¯Wz²9³EULõ9ºZP"¼gN = J5P B<= MA 'GI²�²9º¯Y�T\GIHEYZU�K
Y¯HEQRP"ºZµ�°¡U�[9º¯W¶K5P\®LP\³Cõ�P?õ�U�GI³�W5P"WmU�K�GLKmGLYZ³�õ�UL³½Ku²9º¯GIHRµ1UL³�¼�U�KmG,T\º¯[�QRHRP\³¡ULµ�º¯Y¯K![<±u  bqó Q"N = J5PA¼uU�QEH
º�YZòLP"ºZ»�QE»!QRHRP"¼ µ3UL³mHEJ�Y¯QuGI²�²9º�Y¯T\GIHEYZU�K °kU�[�º¯W õ�P0G´¼uP\³�T\[5³�»'QE[�²�P\³zTVU�¼z²9[5HRP\³"N = J5P\³EP\µ1UL³EPLS¡HEJ9Y¯Q
GI²9²9º¯Y¯T\GIHEYZU�K�Y¯KÈY¯HEQRP"ºZµ¦Y¯Q,QEY¯¼u²9º¯»ïG�õ�P"K�T�J�¼¶GI³Eò
HRU/U�ºCGLK�W�²�³EU!ULµ¦ULµ?TVU�K�TVP\²�H�²9º¯GIHRµ1UL³�¼gN = J�Y¯Q�Y¯K
HE[�³�K�Y¯¼z²9º¯YZP"QCHEJ�GIHqHEJ5P�UL²�HEY¯¼zY��"GIHEY¯U�K0ULµÐHEJ�Y¯Qyõ�P"K�T�J�¼¶GI³Eò�°¡U�[�º�Wgõ�P�Gzõ�P"K�T½J�¼zGI³EògYZHEQEP"ºZµÝN > U#° f
P\®LP\³#S�HEJ�Y¯QqY¯QAGLQ¨T\ºZU�QEP,HRU�HEJ5P,³EP"GLº�°kUL³�º¯WïGI²�²9º¯Y¯T\GIHEY¯U�K�GLQ¨U�K5P�¼zG"»�ÞLP\H¨°yYZHEJ5U�[5Hqõ�U�GI³�W�Y¯K�Þ¶YZHqU�K
QE²�P"T\Y¯ß9TmJ9GI³�W5°CGI³EP�GLK9W HRP"QRHEY¯K5Þ´YZHuY¯K'Gl¬_³EP"GLºC®
P"K/®!Y¯³EU�K�¼uP"K/H\N'¤qHEJ5P\³�HEJ�GLK ¼¶Y¯K5UL³E»ÈJ9GI³�W5°CGI³EP
TVU�K9QEY¯W5P\³�GIHEY¯U�K�Q\S�HEJ5P\³EPuY¯Qqº¯YZHRHEºZP�W�Yüô�P\³EP"K�TVP,õ�P\Hh°kP\P"K
HEJ5P�UL²9HEY¯¼zY��"GIHEYZU�K9QAHEJ9GIH¨¼,[�QRHqõ�P,¼¶GLW5P�U�K
HEJ�PAMq^ D_= T\º�[�QRHRP\³¡GLK9W¶HEJ5PyUL²�HEY¯¼zY��"GIHEY¯U�K�Q×HEJ�GIHk¼�[9QRH£õ�Py¼zGLW�PyU�K¶GLK�GLYZ³Eõ�UL³�KuQ�[5²�P\³£TVU�¼u²9[5HRP\³#N
= J5P\³EP�Y¯Q¦³�P"GLº¯ºZ»�K5Uz°CG"»LS(K�UL³AY¯QCHEJ5P\³�P�W5P"QEYZ³�PnHRU_¬RW�[�¼�õ�W5U6°yK-®uHEJ9Y¯QC²�³EULõ9º¯P"¼ HRU¶Gu²�P"W�GIÞLULÞ�Y¯T\GLº
õ�P"K�T½J�¼zGI³Eò�N = J5P�°yJ�U�ºZP�²�U�Y¯K/H?ULµ4HEJ5P�HEJ5P�ÞLP"K5P\HEY¯T�GLºZÞLUL³�YZHEJ�¼ Y¯Q¦HRUmUL²�HEY¯¼zY��\P�HEJ5P�³�[9KàHEY¯¼zPnULµ×G
³�P"GLº�õ9Y¯K�GI³�»LN D µ4YZH?Y¯Q?QEY�¼u²9º¯YZß9P"W�SàYZH?K5UmºZU�K5ÞLP\³yY¯Q¦GzHR³�[5P�¼uP"GLQE[�³EPnULµ4HEJ5PnÞLU�GLºÌN

= J5P0¼zGLY�K ²�P\³Eµ3UL³½¼zGLK�TVPg¼uP\HR³�Y¯T0HEJ�GIH¶Y¯Q�P\®IGLº¯[�GIHRP"W�Y¯Q�HEJ5³EU�[5Þ�J�²9[5H\N = J5P\³�P0GI³EP�QRP\®LP\³�GLº
ULHEJ�P\³y¼uP\HR³�Y¯T\QCHEJ9GIH?GI³EP�Y¯K/HRP\³EP"QRHEY¯K5Þ5S5õ([5H¦Y¯K�³EP"GLº¯YZHÝ»¶HEJ5P\»�GI³EP�GLº¯º�T\ºZU�QEP"ºZ»¶³EP"º�GIHRP"W�HRUzHEJ5³EU�[5Þ�J�²9[5H
GLK9WgQRU�¼uP\°yJ�GIH?Q�[5²�P\³Eµ1[9ºZU�[�QkY¯K�HEJ�GIHyº¯YZÞ�J/H\N¡¤qHEJ5P\³¦²�U�QEQ�YZõ9ºZP¨¼uP\HR³�Y¯T\QCHEJ9GIH?GI³EP�ULµ4Y¯KàHRP\³�P"QRH¦°¡U�[9º¯W
³�P"º¯GIHRPCHRUqHEJ�PCGLTVHE[9GLº/²�P\³Eµ1UL³�¼zGLK9TVP¡ULµ(HEJ5P¡ÞLP"K�P\HEY¯T¦GLºZÞLUL³�YZHEJ9¼gSLQE[�T�J�GLQ4ÞLP"K5P\³½GIHEYZU�K�Q\S�TVU�K/®LP\³EÞLP"K�TVPLS
²�P\³�TVP"K/H?ULµ�UL²�HEY¯¼zGLºØS�GLK�WgULHEJ5P\³q¼uP\HR³�Y¯T\Q¦HEJ9GIHy¼zG"»�PV±<²�U�QRP�õ�ULHRHEºZP"K5P"T�ò!QAGLK�Wg°kP"GIò!K5P"Q�QRP"QyY¯K�HEJ�P
GLTVHE[9GLº�ÞLP"K5P\HEY¯T¨GLºZÞLUL³�YZHEJ9¼�³�GIHEJ�P\³¦HEJ�GLK�Y¯K¶HEJ�P B5= Mq  GI²�²9º¯Y�T\GIHEYZU�K�N4]AK5µ1UL³EHE[�K9GIHRP"ºZ»LS5W�[5PqHRU,HEY�¼uP
TVU�K9QRHR³�GLY¯K/HEQ\S5YZH¦Y¯QCK5ULHCµ3P"GLQ�YZõ9ºZPAHRUu³�[�K�¼zGLKà»�Y¯K�QRHEGLK9TVP"Q¡ULµ&HEJ5PnQEGL¼uPnÞLP"K5P\HEY�TqGLº¯ÞLUL³�YZHEJ�¼gN = J9Y¯Q¡Y�Q
õ�P"T\[�GLQEPAYZH×HEGIòLP"Q¦K�P"GI³E» d ��J5U�[�³�Q×HRU�TVU�¼u²9ºZP\HRPAU�K5Py³½[�Kz°yY¯HEJzß�µ1Hh»uÞLP"K5P\³½GIHEYZU�K�Q\N = J5P\³�P\µ3UL³EPLS<YZH£Y�Q
Y�¼u²�U�QEQEYZõ9º¯PyHRUzQEG#»�QEU�¼uP\HEJ�Y¯K5ÞzQEHEGIHEY¯QRHEY¯T\GLº.GIõ�U�[5H¦õ�P"J�G#®!Y¯UL³¦ULµ&HEJ5Pn²9³EULÞL³�GL¼ °yY¯HEJgGLKà»gTVP\³EHEGLY¯K/Hh»LN
D H¨¼zG"»�õ�P�HEJ�GIH¨HEJ5P,³EP"QE[�ºZHEQAULµ×HEJ5P,PV±<²�P\³½Y¯¼uP"K/HEGIHEYZU�K
GI³EP,TVU�¼z²9ºZP\HRP"ºZ»�GIõ(K5UL³�¼zGLº « [�K/HEY¯º&µ1[5³�HEJ5P\³
HRP"QEHEY¯K5ÞzY¯Q?TVU�¼z²9ºZP\HRP"WgHEJ5P\³�P�Y¯Q¦K5Uu°CG"»gHRUzò<K5U6° HEJ�GIH?HEJ�Y�Q¦Y¯Q?Gz[�Q�[�QE[�GLº�UL³y[�K![�QE[9GLº�³EP"QE[�ºZH\N
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= GIõ(ºZP § N d b U�¼z¼,[�K�Y¯T\GIHEY¯U�K�¤q³�W5P\³½Y¯K5Þ @ ±<²�P\³½Y¯¼uP"K/HC 4GI³�GL¼zP\HRP\³�Q
 �UL² B YC�\P e [5HEGIHEYZU�K�¢yGIHRP a P"K5P\³�GIHEYZU�K�Q

ý cLc
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ý cLcLcLc
ý cLc� c N iWP ý cLcLc
ý cLcLcLc
ý cLc

ý P ý cLcLc
ý cLcLcLc

 &UL² B Y��\P e [�HEGIHEYZU�K�¢AGIHRP a P"K5P\³�GIHEY¯U�K�Q
ý cLc

N c�iWP ý cLcLc
ý cLcLcLc
ý cLc� c N iWP ý cLcLc
ý cLcLcLc
ý cLc

ý P ý cLcLc
ý cLcLcLc

 �UL² B Y��\P e [5HEGIHEYZU�K0¢AGIHRP a P"K5P\³½GIHEYZU�K�Q
ý cLc

N c�iWP ý cLcLc
ý cLcLcLc
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ý cLc

ý P ý cLcLc
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«$pd�qpd� ; }:�=�=�&|0�by8s��b�b}�| ��u�tex�u9�M|e� F��9�4x�u8�[�°x�|0�P«=x9�9���?|(p = J�PÈW5P"QEYZÞ�K ULµ,HEJ9Y¯QgPV± f
²�P\³�Y¯P"¼uP"KàH0Y�Q0¼�[9T�J*W9Yüô�P\³�P"KàH0HEJ9GLK HEJ5PÈW�P"QEYZÞ�K ULµ�HEJ5P·²9³EU!TVP"Q�QRUL³�GLºZU<T\GIHEYZU�K*²�³EULõ9ºZP"¼0SqP\®LP"K
HEJ�U�[5Þ�JàHqYZHA[9QRP"Q?HEJ5P,QEGL¼uP�ÞLP"K5P\HEY¯T,GLºZÞLUL³�YZHEJ�¼ µ3UL³qHEJ5P�UL²9HEY¯¼zY��"GIHEYZU�K�²�³EULõ9º¯P"¼gN = J5P�U�K�º¯»mHEJ�Y�K5Þ
HEJ9GIH×J�GLQ4õ�P\P"KuT�J�GLK5ÞLP"W¶Y¯Q�HEJ5P¦ß�HEK5P"QEQ�µ�[�K�TVHEYZU�K.S�GLK�W�°yJ�GIH4HEJ5P?YZHRP"¼¶QÐY¯K,HEJ5P¦T�J5³EU�¼zU�QRU�¼uP?³EP\²9³EP f
QEP"KàH\N = J5P¦³�P\²9GLYZ³×µ�[�K�TVHEYZU�KuGLº�QRU�J�GLWuHRU�õ�P?QEº�YZÞ�JàHEº¯»�¼uU<W�YZß�P"W�HRU�GLT\TVU�[9KàH¡µ3UL³×³�P\²�P"GIHRP"W¶¼uP"QEQEGIÞLP"Q
Y�K
HEJ5PuHRU�[5³"N = J�Y�Qq¼¶GLY¯K
²�³EULõ9º¯P"¼ °AYZHEJ
HEJ5Pu²�³EP\®<YZU�[�QqPV±<²�P\³�Y¯¼uP"K/HEGIHEYZU�K
°CGLQ�HEJ5Puß�HEK�P"QEQ¨µ1[9K�T f
HEY¯U�K�õ�ULHRHEºZP"K5P"T�ò(N = J�GIHqY�QAK5ULHqHEJ5PuT\GLQRPuY¯K�HEJ�Y¯QqQETVP"K�GI³�Y¯U5N = J�P\³EP\µ3UL³�PLS�HEJ�P�²9GI³½GL¼uP\HRP\³�Q¨µ1UL³qHEJ9Y¯Q
UL²9HEY¯¼zY��"GIHEYZU�K�¼zG#»¶õ�Pq®�GI³�Y¯P"W�GLK9W�²�P\³�HE[5³Eõ�P"W¶¼,[�T�Jg¼zUL³EP¨HEJ�GLKgY¯KmHEJ5P¨²�³EP\®<YZU�[�QCT\GLQRPLN = J�P\³EPqY�Q
K�Uu³EP"GLQRU�KgHRUzJ�G#®LP�GLKgPV±<HR³EP"¼uP"ºZ»�J�YZÞ�JgQEP"ºZP"TVHEYZU�K�²�³EP"Q�QE[5³EPnGLQ¦°CGLQ¦HEJ5P�T\GLQRP�°yYZHEJ�HEJ5Pn²�³�U!TVP"QEQEUL³
GLº�ºZU!T\GIHEY¯U�K�N = J5P\³EP�Y¯Q¨K5U�K5P\P"WïHRUgµ3UL³½TVP,²9³EP"¼zGIHE[5³EP�TVU�K/®LP\³EÞLP"K�TVPLN = J5P�QRP"ºZP"TVHEYZU�K
²�³�P"QEQE[5³EP�°kGLQ
W�P"TV³EP"GLQRP"W HEJ5³EU�[�Þ�J HEJ5Pg[�QRP�ULµy³EU�[�º¯P\HRHRPg°yJ5P\P"ºCQRP"ºZP"TVHEYZU�K.N = J5P\³EP�Y¯Q�GLº¯QRU´¼,[�T�J ¼zUL³EPgºZP\P\°kG#»
ÞL³½GLKàHRP"WïY¯K0HEJ�P�²�UL²9[�º¯GIHEY¯U�KgQEY��\P"QAHEJ�GIHA¼zG#»0õ�P�[�QRP"W�W�[5³�Y�K5Þ�PV±!²�P\³�Y¯¼zP"KàHEGIHEYZU�K.NCM�¼,[�T½J�°yY�W5P\³
³½GLK5ÞLPAULµ�²�UL²([�º¯GIHEYZU�KmQEY��\P"Qk°¡P\³�Pq[�QEP"W�S!GLQCY¯K9W�Y¯T\GIHRP"W�Y¯KzHEGIõ9º¯P § N d N = J�Pq¼,[5HEGIHEYZU�K�³�GIHRPq°kGLQ¦GLº�QRU
®IGI³�YZP"W�QEYZÞ�K�Y¯ß9T\GLKàHEº¯»LN = J5P�²(GI³�GL¼uP\HRP\³qHRP"QRHA®IGLº¯[5P"QAµ1UL³AHEJ5P�P"KàHEY¯³EP�PV±<²�P\³�Y¯¼uP"K/HAGI³EP,TVU�KàHEGLY�K5P"W
Y¯K
HEGIõ(ºZP § N d N
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ªkP"T\GL[�QRP0ULµAHEJ5P0GIõ9Y¯º¯Y¯Hh»·HRU´³�[9K'¼zUL³EP�PV±!²�P\³�Y¯¼zP"KàHEQ�Y¯K'HEJ�Y¯QuTVU�K�ß�Þ�[5³�GIHEYZU�K.S£G´QRHEGIHEY¯QRHEY�T\GLº
GLK9GLºZ»!Q�Y¯QuY¯Q¶¼,[�T½J8¼uUL³EP�[�QRP\µ�[�ºCµ3UL³mHEJ�Y¯QuUL²9HEY¯¼zY��"GIHEYZU�K.N @ GLT½J8ULµ¨HEJ5P�PV±!²�P\³�Y¯¼zP"KàHEQzW�P"QETV³�YZõ�P"W
Y�K·HEGIõ9ºZP § N d °CGLQ�TVU�¼u²9ºZP\HRP"W'ß�®LPmHEY¯¼uP"Q\N = J�Y¯Q�GLº¯ºZU6°yQ�µ1UL³�G�QRHEGIHEY�QRHEY¯T\GLºkTVU�¼u²9GI³�Y¯QEU�KÈULµ?°AJ�GIH
²(GI³�GL¼uP\HRP\³�QAQRP\HRHEY¯K5Þ�Q?GI³�P�¼uUL³EP�[�QEP\µ1[�º�HEJ9GLKgULHEJ5P\³�Q\S(GLQ¦°¡P"º�º.GLQ¦°yJ�Y�T�Jg²9GI³½GL¼uP\HRP\³yQRP\HRHEY¯K�Þ¶GLº¯ºZU6°
µ1UL³?HEJ5P�õ�P"QEH¦²�P\³�µ3UL³�¼¶GLK�TVP¨U#®LP\³�GLº¯ºØN

«$p�� F��9�-x�u9�M�°x�|(� s��b�b}�|�r+x9�9�f~¨�[�
= J�Y¯Q�QRP"TVHEY¯U�K8W�Y¯Q�T\[�QEQRP"Q,HEJ5P0³�P"QE[�ºZHEQ,ULõ�HEGLY¯K�P"W õ/»'HEJ5P0GLTVHE[�GLºyPV±!²�P\³�Y�¼uP"KàHEGIHEY¯U�K TVU#®LP\³EP"W

Y�K0QRP"TVHEYZU�K § N��!Ny^4YZ³�QRHAHEJ5P�³EP"Q�[�ºZHEQ¦ULµÐHEJ5P�²�³EU<TVP"QEQRUL³¨GLºZU<T\GIHEYZU�K0²�³�ULõ9ºZP"¼�GI³�P�W�Y¯Q�T\[�QEQRP"W�N = J5P"QEP"Q
³�P"QE[�ºZHEQ�GI³EP¦á/[9YZHRP¦Y¯KàHRP\³�P"QRHEY¯K5Þ¨GLK�W�¼zG"»�²�³EU6®LPkHRUnõ�Pk®LP\³E»�[9QRP\µ1[9º/Y¯K�µ�[5HE[5³EPk°¡UL³�ò(NÐFAPV±!H\S�HEJ�PCTVU�¼ f
¼,[�K�Y�T\GIHEYZU�K�UL³�W5P\³�Y�K5Þ¨³EP"QE[�ºZHEQ£GI³EP?TVU#®LP\³EP"W.N > U6°¡P\®LP\³#S<W9[5P¦HRU�HEJ5PyK9GIHE[5³EP¦ULµ�HEJ5PyTVU�¼z¼,[�K�Y¯T\GIHEY¯U�K
õ(GLTEò!õ�U�K�P�U�K
HEJ5P�Mq^ D_= T\º¯[�QRHRP\³#S�GLQq°kP"º¯º4GLQ¨¼uP"GLQE[5³�Y�K5Þm¼uP\HEJ�U!W5U�º¯ULÞ�YZP"Q\S�HEJ5PuGLTVHE[�GLº�U�[5HR²9[5HqULµ
HEJ9Y¯QkPV±!²�P\³�Y¯¼zP"KàHCY¯Qkõ9GLQEY¯T\GLº�ºZ»z[�QRP"ºZP"Q�QkY�KmHEJ�P¨º�YZÞ�JàHkULµ�P\®LU�º�[5HEYZU�K�GI³E»¶UL²�HEY¯¼zY��"GIHEY¯U�K�N @ ®LP"K�HEJ5U�[�Þ�J
Y¯HzTVP\³EHEGLY¯K�ºZ» W�Y�W K5ULHz³EP"QE[9ºZHzY¯K °yJ9GIH¶¼zG"» õ�P�TVU�K�Q�Y¯W5P\³EP"W:W�P"QEYZ³EP"GIõ9º¯P�U�[�HR²9[5H\S¦YZHzTVP\³EHEGLY¯K9ºZ»'Y�Q
Y�KàHRP\³EP"QEHEY¯K5Þ´HRU�[9K�W5P\³�QRHEGLK9W HEJ5P0õ�P"J�G"®<YZUL³mULµqHEJ�P�MA^ D_= T\º¯[9QRHRP\³ ó QzK5P\HÝ°¡UL³�ò!Y¯K�ÞÈJ�GI³�W5°CGI³EP�GLK9W
QEULµ3HÝ°kGI³EPLN

ªkULHEJ:ULµ¨HEJ5P"QRP0UL²9HEY¯¼zY��"GIHEYZU�K:°¡P\³EP�³�GLK U�K HEJ5P�MA^ D_= º¯Y¯K![<±'T\º�[�QRHRP\³¶GLºZU�K�PLN = J5P\³EP0GI³�P
QEP\®LP\³�GLº�³EP"GLQRU�K9Q¦µ3UL³yHEJ�Y¯Q\S<HEJ5P�¼¶GLY¯K�³EP"GLQRU�Kgõ�P"Y¯K�Þ�HEJ5P�K5P\P"W�µ3UL³A¼zGLKà»�²�³EU<TVP"QEQRUL³½Q¦HRUzPVô�P"TVHEYZ®LP"ºZ»
HRP"QEH�HEJ5PmUL²�HEY¯¼zY��"GIHEY¯U�K´²�³EULõ9º¯P"¼gN D µCHEJ5P¶K5P\HÝ°¡UL³�ò´ULµ¦°¡UL³Eò<QRHEGIHEYZU�K9Q�°kP\³EPm[9QRP"W�S�HEJ�Pm¼zG�±5Y¯¼,[�¼
GL¼zU�[�KàHyULµ&²�³�U!TVP"QEQEUL³�Q?G"®IGLY¯º¯GIõ(ºZP�Y¯Q¦P"YZÞ�J/H\N a Y¯®LP"KgHEJ�GIH?HEJ5P�¼zY¯K�Y¯¼,[�¼�²�³EU<TVP"QEQRP"QAK5P\P"W5P"WgHRUz³½[�K
HEJ�P B<= Mq ÈGI²9²9º¯Y¯T\GIHEYZU�K�Y¯Q£QRP\®LP"K�SàHEJ9Y¯QÐW5U!P"Q×K5ULH×¼zGIòLP?µ1UL³£GLKzY�KàHRP\³EP"QEHEY¯K5ÞnUL²�HEY¯¼¶Y��"GIHEYZU�K�²�³EULõ(ºZP"¼gN
D µ£YZHq°kP\³EP�³�GLK�U�K
HEJ�P�°yY�K�W5U#°AQAQEY�W5P�ULµ¡HEJ5P,Mq^ D­= T\º�[�QRHRP\³"S�HEJ5PuQEYZHE[�GIHEY¯U�K�Y¯QqP\®LP"K
°kUL³�QRPLN D HqY�Q
K�ULH�²�U�QEQ�YZõ9ºZP�HRU ³�[�K�HEJ5P B<= Mq  GI²�²(º¯Y¯T\GIHEYZU�K�U�K�HEJ5P
°yY¯K�W�U#°yQ�QEY¯W�P�ULµ�HEJ5P´T\º¯[�QRHRP\³�°yYZHEJ�U�[5H
W�U�[5õ9º¯Y¯K�Þ�[5²È²�³EU<TVP"QEQRP"QnU�K�QRP\®LP\³�GLº×²9³EU!TVP"Q�QRUL³�Q\N¶MAÞ�GLY¯K�S&HEJ�Y¯Q¨°kU�[�º¯W´õ�Pz[�QEP"ºZP"QEQnGI²�²9º�Y¯T\GIHEYZU�K
ULµ
HEJ�P�GLºZÞLUL³�YZHEJ�¼�QEY¯K�TVPnHEJ5P\³�P�Y¯Q?K5ULH¦P"K5U�[�Þ�Jg²�³EU<TVP"QEQRUL³�QyG"®IGLY¯º¯GIõ9ºZPnµ1UL³yTVU�¼u²([5HEGIHEYZU�K�N

«$p��0p[o ª�uh}
y8x��z��}:uR�	~�}
yzs��b��}:|3r+x9�9�&~��[��p = J5P�²�³EU<TVP"QEQRUL³¨GLº¯ºZU<T\GIHEYZU�K�UL²�HEY¯¼zYC�"GIHEYZU�K0²�³�ULõ f
º¯P"¼ »<YZP"º¯W�P"W�®LP\³E»ïY¯K/HRP\³EP"QRHEY¯K5Þ�³EP"QE[9ºZHEQ\N>�ÆJ�P"K�UL²9HEY¯¼zY��"Y¯K�ÞmG�²9YZ²�P"º¯Y¯K�PLS9YZHnQRP\P"¼zQqHRU0¼zGIòLPzQRP"K9QRP
HEJ9GIH¦U�K5P�°kU�[�º¯W�QEY¯¼u²(ºZ»¶GLW�Wg¼uUL³�Pn²�³EU<TVP"QEQRUL³�Q¦HRU¶HEJ5P�ºZU�K5ÞLP"QRH?QEHEGIÞLP�Y¯K�HEJ5Pn²9Y¯²�P"º�Y¯K5PLN > U#°kP\®LP\³"S
HEJ9GIH×Y¯Q4QEY¯¼u²9º¯»�K5ULH4HEJ�GIH×T\GLQRP?°yY¯HEJ�HEJ�P B5= Mq ·GI²�²9º�Y¯T\GIHEYZU�K,U�K�HEJ5P¦MA^ D_= J5P\HRP\³EULÞLP"K5P\U�[9Q£T\º¯[�QEHRP\³"N
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D µ�U�K5PA¼zP\³EP"ºZ»,HEJ5³EU#°AQ¡¼uUL³�P?²�³EU<TVP"QEQRUL³�Q¡GIH£HEJ5PqºZU�K5ÞLP"QRHkQRHEGIÞLPLS5YZH£Y¯Q£J�YZÞ�J�ºZ»�[�K�º�YZòLP"ºZ»�HEJ9GIH£HEJ5P?UL² f
HEY�¼zGLº�QRU�º¯[�HEYZU�KuY¯QÐHEJ5Py³EP"QE[�ºZH\N4^5UL³¡PV±<GL¼u²(ºZPLS/ºZP\HEQ£GLQEQE[�¼uPyHEJ�GIH×HEJ5PyJ9GI³�W5P"QRH×QRHEGIÞLP¨Y¯K�HEJ5Py²9YZ²�P"º¯Y¯K5P
Y�QÐHEJ5P?J�GI³�Wz°¡P"YZÞ�J/H£T\GLº¯T\[9º¯GIHEYZU�K�S(��Y�Ku³EP"GLº¯YZHÝ»,Y¯H×Y¯QÐHEJ5P?¼uU�QEH£W�YZ¹¶T\[9ºZH8�½N = J5P\³EP?GI³EPyT\[�³E³EP"K/HEºZ»�HEJ5³�P\P
²9³EU!TVP"Q�QRUL³�Q¦GLQEQEY¯Þ�K5P"W�HRUuHEJ�GIH?QRHEGIÞLPLS(GLK9WmP"GLT½J0ULµ�HEJ5U�QRP¨²�³EU<TVP"QEQRUL³½Q¦GI³EPzýIN�� a¨> ��  D ¥¬¼¶GLT�J�Y¯K�P"Q\N
@ ®LP"Kg°yYZHEJ�HEJ5³�P\Pq²9³EU!TVP"Q�QRUL³�Q¦Y¯K�HEJ�Y�QkQEHEGIÞLPLS9YZH¦Y¯Q¦QRHEY¯º�º9HEJ5P�º¯U�K5ÞLP"QRH?QRHEGIÞLP�Y�KmHEJ�P¨QE»!QRHRP"¼ « YZH¦¼�[9QRH
³½[�KÈµ�GLQRHRP\³zY¯K�UL³�W5P\³uHRU´QR²�P\P"W [5²'HEJ5P�²9YZ²�P"º¯Y¯K�PLN = J5P�GLW�W�Y¯HEYZU�KÈULµqGLK5ULHEJ5P\³u²�³�U!TVP"QEQEUL³�Y�K�HEJ9Y¯Q
QEHEGIÞLP�W�U/P"QAK5ULHAÞ�GI³½[�KàHRP\P,HEJ�GIHqHEJ5P�²(YZ²�P"º¯Y¯K5PnQRHEGIÞLPuW5U!P"QAY�K�W5P\P"W0QR²�P\P"Wï[5².N D K0µ�GLTVH\S�YZµ4HEJ5P�²9³EU f
TVP"Q�QRUL³¦GLW�W5P"W�Y¯Q£HEJ�P5¬_°?³�U�K5Þ?®�²9³EU!TVP"Q�QRUL³kY¯Hk¼zG#»¶QEºZU6°�HEJ�PAP"K/HEYZ³EP¨QRHEGIÞLP¨°¡UL³½QRPAHEJ9GLKm°AYZHEJ5U�[5H×HEJ�P
GLW9W�YZHEYZU�K�GLº(²�³EU<TVP"QEQRUL³#NA��J5P"K�°kUL³EòmY�QkW9YZ®!Y�W5P"W¶GL¼uU�K�Þ,HEJ�Pq²(GI³�GLº¯ºZP"º(²�³EU<TVP"QEQRUL³�QkULµ�G,QEHEGIÞLPLS�P"GLT�J
²9³EU!TVP"Q�QRUL³?³EP"T\YZP\®LP"QAHEJ5P�Q�GL¼uP�GL¼uU�[�K/HyULµ4°kUL³Eò�³EP\Þ�GI³�W�º¯P"QEQ¦ULµ4²�³EU<TVP"QEQRUL³qT\GI²9GIõ9Y¯º¯Y¯Hh»LN = J�P�P"KàHEY¯³EP
QEHEGIÞLP�HEGIòLP"QyGIHyº¯P"GLQRH?GLQ?ºZU�K5Þ�HRUu²�³�U!TVP"QEQyGLQ¦HEJ5PnºZU�K5ÞLP"QRH¦³½[�K�K�Y¯K�Þ�²�³EU<TVP"QEQ?Y�KmHEJ�Pn²9GI³�GLº¯ºZP"º�QRHEGIÞLPLN
= J5P\³EP\µ1UL³EPLS!Y¯µ�HEJ�PAµ1U�[5³EHEJ¶²�³EU<TVP"QEQRUL³kHEGIòLP"Q¦ºZU�K5ÞLP\³kHRU�²�³�U!TVP"QEQ¡HEJ5PqQE¼zGLº¯ºZP\³kGL¼uU�[�K/H¡ULµ.GLº�ºZULHRHRP"W�HRU
Y¯HkHEJ9GLK�HEJ5Pnµ1GLQEHRP\³¦²�³EU<TVP"QEQRUL³�QCHRU!ULòmHRU¶²�³EU<TVP"QEQCHEJ5PnQRU�¼uP\°yJ9GIH?º¯GI³EÞLP\³?W�GIHEGuQRP\H¦HEJ�P"¼zQRP"ºZ®LP"Q\S5HEJ�P
GLW9W�YZHEYZU�K�GLº�²�³�U!TVP"QEQ?U�K�ºZ»�J�Y¯K�W5P\³½Q¡HEJ�Pn²9YZ²�P"º¯Y¯K5PLN

= J�Y¯Q�J5P\HR³EULÞLP"YZHÝ»n²�³EUL²�P\³EHh»¨¼zG#»nõ�P£PV±!²9º¯U�YZHRP"Wnõ!»¨GyÞLP"K5P\HEY¯T¡GLºZÞLUL³�YZHEJ�¼0S#õ�P"T\GL[�QRP£Y¯H�¼zGIòLP"Q&HRU
GIHRHRP"¼z²�HCHRU�¼¶GIòLP¨º¯U!T\GLº¯º¯»uUL²�HEY¯¼zGLº�W5P"T\Y¯QEY¯U�K�Q£HRUuTV³EP"GIHRPnG�[�QEGIõ(ºZPAQRU�º�[5HEYZU�K�NÐªkP"T\GL[�QRP¨ULµ�HEJ9Y¯Q\SàHEJ�P
ÞLP"K�P\HEY¯TnGLºZÞLUL³�YZHEJ9¼ J9GLQ¡HEJ�P¨GIõ(Y¯º¯YZHÝ»zHRUuTV³EP"GIHRP�QRU�º¯[�HEYZU�K�Q¡HEJ�GIH?¼zG"»�²9º¯GLTVPqHEJ5Pw¬_³�Y¯Þ�JàH�®,²�³EU<TVP"QEQRUL³½Q
Y�K�HEJ5PuTVUL³E³�P"TVHn²�³EUL²�UL³EHEYZU�K�QAGLºZU�K5Þ�HEJ5P�²9GI³�GLº�ºZP"º�²(YZ²�P"º¯Y¯K5P�QRHEGIÞLP"Q"N�^4YZ³�QRH\S�HEJ5Puº¯GIHRP"K9TV»�³EP"W�[9TVHEYZU�K
³�P"QE[�ºZHEQnµ1UL³�PV±<²�P\³�Y¯¼uP"K/H¶ýIS d S�GLK�W_�0GI³EP¶Q�J5U#°yKÈY¯K´ß�Þ�[5³�P"Q § N¯ýIS § N d SÐGLK�W § N��g³EP"QR²�P"TVHEYZ®LP"º¯»LN
¤nK5P�¼,[�QRH�GLº¯QRUÈòLP\P\² Y¯K�¼zY¯K�W:HEJ�GIH�ÿE[�QRHmõ�P"T\GL[�QRP�U�K�P�PV±<²�P\³�Y¯¼uP"K/H¶GI²�²�P"GI³�QmHRU'J9G"®LPïõ�P\HRHRP\³
³�P"QE[�ºZHEQ¦HEJ9GLK0HEJ5P,K5PV±!H\S(HEJ�GIHA¼¶G"»0K5ULH?³�P"GLº¯ºZ»�õ�PnHEJ5P�T\GLQRPLN = J�Y¯Q¦Y¯Qyõ�P"T\GL[9QRP�HEJ5P\³EP,J�GLQ?õ�P\P"K�K5U
QEHEGIHEY¯QRHEY¯T\GLº(GLK�GLºZ»<QEY¯QÐU�KmHEJ�Y¯Q×GI²9²9º¯Y¯T\GIHEYZU�K.N D H£HEGIòLP"QCK5P"GI³�º¯» d �,J5U�[5³�Q×HRU,TVU�¼u²(ºZP\HRP iIc ÞLP"K5P\³�GIHEYZU�K�Q
ULµ4HEJ�Y�QCUL²�HEY¯¼zY��"GIHEY¯U�K�S9GLK�WgHEJ�P�T\[5³E³EP"K/H¦³EP"QE[9ºZHEQ?J�G#®LP�HRU¶QE[�¹¶TVPLN¡^5³�U�¼ HEJ5P"QRP�³EP"QE[�ºZHEQ"S�YZHyY¯Q¦J�GI³½W
HRUïQEG"»´HEJ9GIH�U�K5P�¼uP\HEJ5U<W·Y¯Q¸¬_õ�P\HRHRP\³z®�HEJ�GLK·HEJ�PmK5PV±<H\N > U#°kP\®LP\³"S×YZH�Y¯Q�T\ºZP"GI³�HEJ�GIH�Y�K·GLº¯ºÐHEJ5³�P\P
T\GLQEP"Q\S&HEJ�PzHRULHEGLº×³�[9K
HEY¯¼uPz°CGLQ�³EP"W9[�TVP"W
õ/»´Gg®LP\³�»
Q�YZÞ�K�YZß9T\GLK/HnGL¼uU�[�K/H\NmMAµ3HRP\³�HEJ5Pz²�³�U!TVP"QEQEUL³
UL²9HEY¯¼zY��"GIHEYZU�K.S�HEJ�P B5= Mq ·GI²�²9º�Y¯T\GIHEYZU�K�³�GLK�K5P"GI³�ºZ»�HÝ°yY¯TVP¦GLQ4µ�GLQRHÐGLQÐYZH4²�³EP\®<YZU�[�QEºZ»nW�Y�W�Y¯K�GLº¯º!T\GLQRP"Q\N
= J�Y¯QnY¯Q�G�õ�P\HRHRP\³�HE[�K�Y�K5Þ�HEJ�GLKÈJ�GLQ�õ�P\P"K´µ3U�[9K�W´õ!»ï¼zGLK![�GLº¯º¯»�UL²�HEY�¼zY��"Y¯K5Þ�HEJ5P B<= Mq ©²9YZ²�P"º¯Y¯K5P
GLK9Wg²�³EU<TVP"QEQRUL³yGLº�ºZU!T\GIHEY¯U�K�õ/»gJ�GLK�W.N

> U6°¡P\®LP\³#S×°yJ�GIH,Y¯QnP\®LP"K ¼uUL³EP�Y¯KàHRP\³�P"QRHEY¯K5Þ�Y�Q�HEJ5Pmß9K�GLº×TVU�K5ß9Þ�[5³�GIHEYZU�K�ULµ?¼zGLT�J9Y¯K5P"Q�HEJ9GIH
°CGLQ¦P"K�TVU�[9KàHRP\³EP"W�W�[5³�Y¯K�Þ�HEJ5PnUL²�HEY�¼zY��"GIHEYZU�K�²�³EULÞL³½GL¼gN��ÆY¯HEJgGLº¯º�ULµ&HEJ5P�G#®�GLY�º¯GIõ9ºZP¨²�³EU<TVP"QEQRUL³½Q\S5YZH

§Af ý i



^4YZÞ�[5³EP § N¯ý @ ±!²�P\³�Y�¼uP"KàHný� £³EU<TVP"QEQRUL³yMqº¯ºZU<T\GIHEYZU�Kg¢?P"Q�[�ºZHEQ

^4YZÞ�[5³EP § N d @ ±!²�P\³�Y�¼uP"KàH d  £³EU<TVP"QEQRUL³yMqº¯ºZU<T\GIHEYZU�Kg¢?P"Q�[�ºZHEQ

§Af ý
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^4YZÞ�[5³EP § N�� @ ±!²�P\³�Y�¼uP"KàH+�u £³EU<TVP"QEQRUL³yMqº¯ºZU<T\GIHEYZU�Kg¢?P"Q�[�ºZHEQ
Y�Q�Y�KàHRP\³EP"QEHEY¯K5ÞqHRU¨K�ULHRP?J5U#° HEJ5P¦QEº¯U#°kP\³×¼zGLT�J�Y�K5P"Q�°¡P\³EP¦GLTVHE[�GLº�ºZ»�ºZP\µ1H�U�[5H4ULµ9HEJ5P¦QRU�º¯[�HEYZU�K,P"KàHEYZ³�P"ºZ»LN
= J5P�TVU�K5ß�Þ�[5³½GIHEYZU�KgULµ4HEJ5P�¼zGLT½J�Y¯K5P"Q?µ3UL³?HEJ�P�õ�P"QRH¦³�[�Kgµ1U�[�K�WgY�Q¦Þ�YZ®LP"K0Y¯K0HEGIõ9ºZP § N��!NkFAULHRP�HEJ9GIH
HEJ�P\³EP�GI³EP,K5U¶¼zGLT½J�Y¯K5P"QyHEJ�GIHAGI³�P�QEºZU6°¡P\³qHEJ�GLK�ý a¨> �LN = J�Y¯Q¦Y¯QAY¯K/HRP\³EP"QRHEY¯K5ÞmTVU�K�QEY¯W5P\³½Y¯K5Þ�HEJ�GIHqõ/»
³½GLK�W5U�¼ ÞLP"K5P\³�GIHEY¯U�K�S9GI³EU�[�K9W Øè ULµÐGLº¯º�HEJ5P�¼zGLT½J�Y¯K5P"W�µ1U�[�K�WgQ�J5U�[�º¯W�õ�PnQEºZU6°¡P\³AHEJ�GLK·ý a¨> �LN

«$p��0pd� ; }:�=�=�&|0�by8s��b�b}�|­��uhtqx�u8�[|e�òr+x9�9�&~��[��p ]qK5µ3UL³�HE[�K�GIHRP"ºZ»LS×µ1³EU�¼ GLK P\®LU�º¯[�HEYZU�K�GI³E»
GLº¯ÞLUL³�YZHEJ�¼zQÐQEHEGLK�W5²�U�Y¯K/H\SLHEJ5P?³EP"QE[9ºZHEQ4ULµ(HEJ�PyTVU�¼z¼,[�K�Y¯T\GIHEYZU�K9Q4UL³�W5P\³�Y¯K�ÞqUL²9HEY¯¼zY��"GIHEYZU�K¶GI³EP?[�QRP"ºZP"Q�Q
µ1UL³CHEJ5Pn¼uU�QRHC²9GI³EH\N = J�Y¯Q¡Y¯Qkõ�P"T\GL[9QRPnYZH¡HE[�³�K�QkU�[5HCHEJ�GIHCU�K�U�[5³C²9GI³EHEY¯T\[9º¯GI³kT\º�[�QRHRP\³"S<HEJ5P¨UL³�W5P\³½Y¯K5Þ
ULµqTVU�¼z¼,[�K�Y¯T\GIHEYZU�K9Q,Y�Q�YZ³�³EP"ºZP\®IGLKàH,µ3UL³uHEJ�P�¼zU�QRH�²9GI³EH\N D K�³�P"GLº¯YZHh»ÈHEJ�Y¯Q�¼zG"»'K5ULH�õ�PmHEJ5PgT\GLQRPLS
J�U#°kP\®LP\³�°yYZHEJ
T\[5³�³EP"KàH�¼zP\HEJ5U!W9Q¨ULµ¡HEY¯¼¶Y¯K5Þ�HEJ5U�QRPzTVU�¼z¼,[�K�Y¯T\GIHEY¯U�K�Q\S.YZHnY¯QnY¯¼z²�U�Q�QEYZõ9ºZP�HRU0³EP"GLT�J
HEJ�P�ÞL³�GLK![�º¯GI³�Y¯Hh»gK5P\P"W5P"W�HRU�GLT\T\[5³½GIHRP"ºZ»0W5P"QETV³�Y¯õ�P�J5U#°¬ºZU�K5Þ¶P"GLT½Jï²9GI³EHEY¯T\[�º�GI³?HRU�[5³yHEGIòLP"Q"NAªkP"ºZU#°
Y�QyGmõ9GLQEY¯TnUL³½W5P\³�Y¯K5Þ¶ULµ£GLº¯º.HEJ�P�¼zG6ÿRUL³¨UL²�P\³½GIHEYZU�K�Q?HEJ9GIHqGI³EP,³EP"á![�YZ³EP"W�Y¯K0HEJ5P�ÞLP"K5P\HEY¯T,GLºZÞLUL³�YZHEJ9¼gN
@ GLT�J�Y¯QnW�Y¯QET\[9QEQRP"W
GLºZU�K5Þ0°AYZHEJ´YZHEQnY¯¼u²(GLTVHnU�K´HEJ5PzUL²�HEY�¼zY��"GIHEYZU�K�NuMAµ3HRP\³�PV±<GL¼zY�K�Y¯K5Þ�HEJ5Pz¼zGLK/»
º�G"»LP\³�QqULµ£GIõ9QEHR³�GLTVHEYZU�K
Y¯K/®LU�ºZ®LP"Wï°yYZHEJ0UL³½W5P\³�Y¯K5ÞmHEJ5P�TVU�¼z¼�[9K�Y¯T\GIHEYZU�K�Q"S�YZHAõ�P"TVU�¼uP"QnT\ºZP"GI³¨°yJ/»0YZH
Y�Q¦PV±!HR³�P"¼uP"ºZ»gW�YZ¹¶T\[9ºZH¡HRUmÞLP\HAGu³�P"º¯Y¯GIõ9ºZPn¼uP"GLQ�[5³EPnULµÐJ5U#°¬ºZU�K5ÞzYZHyHEGIòLP"QyHRU¶GLTVHE[9GLº¯ºZ»gTVU�¼u²9ºZP\HRP�G
QEP"K�W�NA�ÆJ5P"Kuº¯U/ULò<Y¯K5Þ¨GIHÐHEJ5P¦³EP"QE[9ºZHEQ�µ3UL³ÐHEJ�Y�Q&UL²9HEY¯¼zY��"GIHEYZU�K�ÞL³½GI²9J�Y¯T\GLº¯º¯»LSIY¯H4Y�Q�T\º¯P"GI³×HEJ�GIHÐUL³�W5P\³½Y¯K5Þ
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= GIõ(ºZP § N�� ªkP"QRH B U�º¯[�HEYZU�Kg ×³EU<TVP"QEQRUL³AMAºZU<T\GIHEYZU�K
 ×³�U!TVP"QEQEUL³ B HEGIÞLP  ×³�U!TVP"QEQEUL³�Q

Mqª bkf ªqý��§ UL²�²9ºZP\³A^�Y�ºZHRP\³ Mqª bkf ªqýLý
@ GLQE»5�´P"Y¯Þ�JàH Mqª bkf ªqý d

Mqª bkf ªqý
�> GI³�W
�´P"YZÞ�J/H Mqª bkf ªqý
�
@ GLQE»�ªkP"GL¼uµ1UL³�¼ Mqª bkf ªqý �

Mqª bkf ª dIc> GI³�W0ªkP"GL¼uµ1UL³�¼ Mqª bkf ª dLd
 £[9º¯QRP b U�¼u²�³�P"QEQEYZU�K Mqª bkf ª d �

Mqª bkf ª d �b ^<Mq¢ Mqª bkf ª�� i
Y�Q£K5ULHCG�W�U�¼zY¯K�GLK/H×µ�GLTVHRUL³?Y¯K¶T\GLº¯T\[9º¯GIHEY¯K5Þ�²�P\³Eµ1UL³�¼zGLK9TVPLN = J�Y¯Q£Y�Q×õ�P"T\GL[�QRPqHEY¯¼zY¯K�ÞnP\®LP"K�HEJ5PAQEGL¼zP
UL³½W5P\³�Y¯K5Þu¼,[�º¯YZHR²(ºZPAHEY�¼uP"Q?¼zG#»�³�P"QE[�ºZH¦Y¯KgQEY¯Þ�K�YZß9T\GLK/HEºZ»mW9Yüô�P\³�P"KàH¦³EP\HE[�³�K�®�GLº�[5P"Q\N

ýIN B HEGI³EH�HEY�¼uP¶QRHEGL¼u²26
MqK·Y¯K�Y¯HEY¯GLº4HEY¯¼uPzQRHEGL¼z²�¼,[�QRH�õ�PzHEGIòLP"K�N = J9Y¯QnY¯Q�GLT\TVU�¼u²(º¯Y¯QEJ5P"WÈY¯K
HEJ5P¨ÿEG"®IG0W5³�Y¯®LP\³n²�³EULÞL³�GL¼gN = J5P\³EP\µ1UL³EPLS.HEJ5P¶®!YZ³�HE[�GLºÐ¼zGLT�J9Y¯K5Pz¼,[�QRH�Y¯K/HRP\³Eµ�GLTVPzHRU0HEJ5Pz³�P"GLº
¼zGLT�J9Y¯K5PLS�HEJ5P�³EP"GLº4¼zGLT�J9Y¯K5P�¼�[�QEHq¼zGIòLPuG�QR»<QRHRP"¼�T\GLº¯ºÌS�GLK�WïHEJ5PuT\GLº¯º�¼�[9QRH¨³EP\HE[5³�KïGIµ3HRP\³
HEJ5P�Y¯K/HRP\³E³�[�²�HC°kGLQ?J9GLK�W�ºZP"W�°yY¯HEJ�HEJ5P�K/[9¼�õ�P\³¦ULµ�Í<��HEJ9GIHyJ�G"®LP�P"º¯GI²9QRP"W�N

d N e   D ²�³EULÞL³�GL¼�QR²9G"°AK=6 = J5PAK5PV±!H¡QRHRP\²mY¯Q£HRU�QR²(G"°yKuHEJ�P e   D õ9Y¯K�GI³½YZP"Q4U�K¶GLº¯º�HEJ5PyW�Yüô�P\³EP"K/H
¼zGLT�J9Y¯K5P"Q\N = J9Y¯QAY�QAGLT\TVU�¼u²(º¯Y¯QEJ5P"W�°yYZHEJïGLK�IW�2ó
TVU�¼¶¼zGLK�W�N = J9Y¯QyY¯K
YZHEQEP"ºZµ×Y¯QqT\ºZP"GI³�ºZ»�K�ULH
GLK�PV±<GLTVHEY¯K�Þ,²9³EU!TVP"Q�Q « YZHk¼¶G"»¶HEGIòLPnW�YZô�P\³EP"K/HkHEY¯¼uPqµ3UL³¦GLº¯º(HEJ5PnQR»<QRHRP"¼zQkHRU�³EP"QR²�U�K�W�S!QR²9G"°AK
HEJ5P�TVUL³E³�P"TVH?²�³EU<TVP"QEQ\S�GLK�W�QR»!K9T�J5³EU�K9Y��\Pn°yYZHEJ�HEJ5P�ULHEJ5P\³?²�³EU<TVP"QEQRP"Q"N

�!N e   D�b U�¼z¼,[�K�Y¯T\GIHEYZU�K9Q(6 = J5P×GLTVHE[�GLº/TVU�¼z¼,[�K�Y¯T\GIHEYZU�K9Q.¼�[9QRH�U!T\T\[�³"N § P\²�P"K�W�Y¯K�ÞC[�²�U�K¨HEJ�P
Hh»!²�PuULµCTVU�¼¶¼�[�K9Y¯T\GIHEYZU�K�Q\S�HEJ�P"QRPz²�³EU<TVP"QEQRP"Q�GI³EPzK5ULHnPV±<HR³EP"¼uP"ºZ»ï²�³EP"W�Y�TVHEGIõ9ºZPLN D Hn³�P"á/[�Y¯³EP"Q
HEJ�GIHkHEJ5PyUL²�P\³�GIHEY¯K�Þ�QR»<QRHRP"¼�õ�PqK5ULHEYZß�P"WmGLK�WzHEJ5P"Km³EP"QR²�U�K�WzHRU�HEJ5PA²�³EULÞL³�GL¼ GLK�WmQRP"K�WzHEJ�P
¼uP"QEQEGIÞLP"Q"N = J5P\³�P�GI³EP�Hh°kUzHÝ»/²�P"Q?ULµ4QRP"K�W9Q\S�GLK�WgP"GLT½J�J�GLQ?Y¯HEQ¦U#°yK�TVU�¼u²9º¯Y¯T\GIHEY¯U�K�Q��

ý e   D B P"K�W=6 = J�Y�Q×Y¯Q×G�õ9ºZU<TEò<Y¯K5Þ�T\GLº¯º9HEJ�GIH¡J�GLQ£²�³EULõ9º¯P"¼zQÐ°yJ5P"KzHR³E»!Y�K5Þ�HRU�GLT\T\[�³�GIHRP"ºZ»
¼uP"GLQE[5³�P¡HEJ5PCº¯GIHRP"K�TV»LN = J9Y¯Q�Y¯Q�õ�P"T\GL[�QRPkHEJ5PkT\GLº�ºàõ9º¯U!T�ò!Q\SLGLº¯º¯U#°yQ&HEJ5PkUL²�P\³½GIHEY¯K5ÞAQE»!QRHRP"¼
HRU¨HEGIòLP?TVU�KàHR³EU�ºØS�²9GLQEQ�HEJ5P¦¼uP"QEQ�GIÞLP"Q\SàGLK�W,HEJ5P"K,³EP\HE[5³½K�TVU�K/HR³EU�º<HRU¨HEJ5PC²�³EULÞL³�GL¼0N = J9Y¯Q
W5U!P"Q?K5ULHyGLºZ°CG"»<Q?õ�P"J�G#®LP�Y¯K�HEJ5P�Q�GL¼uP�¼zGLK�K�P\³"N

§Af ý
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ý e   D D QRP"K�W�6 @ ®LP"K�HEJ5U�[5Þ�JuYZH4K5U¨ºZU�K5ÞLP\³4õ9ºZU<TEò<Q\SLHEJ5P\³�PCGI³�PkP\®LP"Ku¼zUL³EP¦TVU�¼u²9º¯Y¯T\GIHEY¯U�K�Q
°yYZHEJ
HEJ�Y�Q¨Hh»!²�PuULµCQRP"K�W.N = U�W5U0GLK´GLQE»!K�T½J5³EU�K5U�[9Q�QRP"K�W�S&GgQRP\²9GI³�GIHRPz²9³EU!TVP"Q�Q�¼�[9QRH
õ�P,QR²(G"°yK5P"W�HEJ�GIHnTVU�¼u²9º¯P\HRP"Q¨HEJ5P,QEP"K�W�S�K5ULHEYZµ1»0TVU�¼u²9ºZP\HEY¯U�K�ULµ£HEJ5PuQRP"K�W�S�GLK�W
GLº¯ºZU6°
HEJ5Pn¼zGLQRHRP\³CHRUuTVU�KàHEY�[5PLN @ GLT½J�ULµ�HEJ5P"QRPnGLTVHEYZU�K9Q¡HEGIòLPnHEY�¼uPLS5GLK�W¶HEJ�P¨GL¼zU�[�KàHkULµ�HEY�¼uP
W�Yüô�P\³�Q¦[�K�W�P\³?º¯YZòLP�TVU�K�W�Y¯HEYZU�K�Q

�5N � Y¯º¯º£HEJ5Pg ×³EU<TVP"QEQR6ÈMAµ3HRP\³uHEJ5P�²�³�ULÞL³�GL¼ TVU�¼u²9ºZP\HRP"Q"S£YZHu¼�[9QRH�HRP\³½¼zY¯K�GIHRPgGLK�W'HEJ5P"K ²9GLQ�Q
TVU�KàHR³�U�º�õ9GLTEòmHRU,HEJ�PqT\GLº¯º�Y¯K5Þ¦ÿEG"®IG,²�³EULÞL³�GL¼0N£O�[�QRHkGLQ¦Y¯K�GLº¯º9HEJ�PAULHEJ5P\³?GLTVHEY¯U�K�Q\S<HEJ5P¨TVU�KàHR³EU�º
²9GLQEQEY�K5ÞuW5U/P"QyK5ULHyTVU�¼u²9º¯P\HRP�GIHyGzTVU�K�Q�Y¯QRHRP"KgHEY¯¼zP�TVU�QRH\N

i Ny^4Y¯K�GLº = Y¯¼uP B HEGL¼z²26·O�[�QRH,GLQ�°AYZHEJ·HEJ5P�QRHEGI³EHEY¯K�Þ�HEY¯¼uPmQRHEGL¼u².S4HEJ5P�ß9K�GLº×QEHEGL¼u²'Q�[<ô�P\³½Q
µ3³�U�¼ HEJ5P�QEGL¼zP�QEJ5UL³EHETVU�¼zY�K5Þ�Q\N

�!N b ºZU<TEò a ³�GLK![�º¯GI³½YZHh»°6 = J5P�ß9K�GLº�²�³EULõ(ºZP"¼ P"K�TVU�[�K/HRP\³EP"W�Y¯Q?T\ºZU<TEò�ÞL³�GLK![�º¯GI³�Y¯Hh»LN D HyW�U/P"Q?K�ULH
HEGIòLPz¼�[9T�J
HEY¯¼uP�GIHnGLº¯º�HRU�²9GLQEQ¨G�¼uP"QEQEGIÞLP�µ1³EU�¼ U�K5Pu¼zGLT�J�Y�K5P�HRU�HEJ5PuK5PV±<H\N = J�Y�QAQE¼¶GLº¯º
GL¼uU�[�K/H¦ULµ&HEY�¼uPnõ�P"TVU�¼uP"Q?ºZU�QRH¦Y¯K�HEJ�PnULHEJ5P\³?HEY¯¼uP"QCHEJ9GIHyGI³EP�Y¯K�T\º�[�W5P"W�Y¯K�HEJ5PnHEY¯¼uP�QRHEGL¼z²
²�³EU<TVP"QEQ�GLK�W'T\GLK�K5ULH,õ�P�G"®LU�Y�W5P"W�N D H�QRP\P"¼zQ,HEJ�GIH�HEGIò<Y¯K5ÞïHEJ5P"QRP�HEY¯¼uP�QRHEGL¼u²9Q,Y¯Q,¼uP\³EP"ºZ»
¼uP"GLQE[5³½Y¯K5Þ�HEJ5P�K5U�Y�QRP�Y¯K�HEJ5P�QR»<QRHRP"¼gS9°yYZHEJ5U�[5H¦GLT\T\[5³½GIHRP"ºZ»gÞ�GIHEJ5P\³�Y¯K�ÞzW5P\HEGLY¯ºÌN

ªkP"T\GL[�QRP�ULµ4HEJ5P"QRPn³�P"GLQRU�K�Q\S�YZH?Y�Q¦Y¯¼u²�U�QEQEYZõ(ºZP?HRUzÞLP\HyGLK�GLT\T\[5³�GIHRP�GLT\TVU�[�K/H?ULµ4°yJ�GIHCHEY¯¼zP�YZH
HEGIòLP"Q4HRUnGLTVHE[�GLº�ºZ»n²9GLQEQ�HEJ5PC¼uP"QEQEGIÞLP"QÐGIH4Gqß9K5P¡P"K5U�[5Þ�J,ÞL³�GLK![�º¯GI³�YZHÝ»nHRUqW�P\HRP\³�¼zY¯K5PkYZµ5U�K5PC¼uP"QEQEGIÞLP
UL³½W5P\³�Y¯K5ÞuY¯QCõ�P\HRHRP\³?HEJ9GLK0GLK5ULHEJ5P\³"N = J�Y¯Q¦Y¯QCÞL³½GI²9J�Y¯T\GLº¯º¯»z²�³EULHR³�G#»LP"W�Y¯K�ß9Þ�[5³EP § N��5N b º¯P"GI³�ºZ»zHEJ5P\³�P
GI²9²�P"GI³½Q¦HRUzõ�PnK5Uz³EP"GLº.TVUL³�³EP"º¯GIHEYZU�Kgõ�P\HÝ°¡P\P"K�UL³�W5P\³"S�º¯GIHRP"K9TV»LS�UL³yP\¹¶T\Y¯P"K�TV»LN

«$p�8 �	|(s:~¨���8�M�
D HuY¯Q�W�Y¯¹¶T\[�ºZH�HRU·Y�¼u²9ºZ»
HEJ�GIH�HEJ5P�³EP"QE[9ºZHEQ,µ3U�[�K9W�Y¯K'QRP"TVHEYZU�K § N��·¼uP"GLK GLK/»!HEJ�Y¯K5Þ
GIõ�U�[5H

á![�GLº¯Y¯Hh»uUIô�[5HE[5³EPA³EP"QE[�ºZHEQkGLK�W�TVU�K�QEY¯QEHRP"K�TV»uULµ.HEJ5U�QRPq³EP"QE[9ºZHEQ\N = J�Y¯Q¡Y¯Q×õ�P"T\GL[�QEPAHRU!U�µ1P\°�³�[�K�Q£°¡P\³�P
TVU�K9W�[�TVHRP"W�N = J5P�U�K9ºZ»0HEJ�Y¯K�ÞmHEJ�GIH�T\GLK
HR³½[�ºZ»0õ�P�QEGLY¯W
Y¯QqHEJ�GIHnYZH¨GI²�²�P"GI³�Q¨HEJ�GIH¨HEJ5PuGI²�²9º¯Y�T\GIHEYZU�K
J9GLQ�HEJ5P�GIõ9Y¯º�YZHh»ïHRU
UL²�HEY¯¼zY��\P¶HEJ5Pm²9³EU!TVP"Q�QRUL³,GLº�ºZU!T\GIHEY¯U�K·²�³EULõ(ºZP"¼gNï¤¨K�Pm¼zG#»ÈK5ULH�W�U�YZH�õ�P\HRHRP\³
HEJ9GLK´GLK5ULHEJ5P\³"S�GLK9WïY¯H¨T\º¯P"GI³�ºZ»�Y�QqK�ULHqP"K�U�[5Þ�J
³EP"QE[�º¯HEQAHRU0TVU�K9T\º¯[�W5PuGLK/»/HEJ�Y�K5ÞgQEYZÞ�K�YZß(T\GLKàH¨GIõ�U�[5H
HEJ�P�²9GI³½GL¼uP\HRP\³0QRP\HRHEY¯K5Þ�Q"N > U#°kP\®LP\³�HEJ�PïGI²�²(GI³EP"KàH�GIõ9Y¯º�YZHh» ULµ�HEJ5P�²9³EULÞL³�GL¼�HRU ºZP"G"®LP·TVP\³EHEGLY�K
²9³EU!TVP"Q�QRUL³�Q�U�[5HgULµ,HEJ5P´³�[�K�GLK�W HRU:Y¯QRU�º¯GIHRP´õ�P\HRHRP\³0²�³�U!TVP"QEQEUL³�Q�HRU:TVP\³EHEGLY¯K QEHEGIÞLP"Q�Y¯K TVP\³EHEGLY�K
º¯U!T\GIHEYZU�K9QnY¯Qq®LP\³E»�²�³�U�¼zY¯QEY¯K�Þ5N�]AK5µ1UL³EHE[�K9GIHRP"ºZ»LS�HEJ5Pu³EP"QE[9ºZHEQqµ3³EU�¼ HEJ�P�TVU�¼¶¼�[�K9Y¯T\GIHEYZU�K
UL³�W5P\³½Y¯K5Þ
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^4YZÞ�[5³EP § N�� b U�¼z¼�[9K�Y¯T\GIHEYZU�K�¤q³½W5P\³�Y¯K5Þz¤q²�HEY�¼zY��"GIHEYZU�Kg¢yP"QE[�ºZHEQ
²9³EULõ9ºZP"¼�°¡P\³�P¨[9QRP"ºZP"QEQkµ1UL³kHEJ�P¨¼zU�QRHC²9GI³EH\N > U#°kP\®LP\³"S9YZH¦W5U!P"Qkõ�³�Y¯K5Þ,[5²gQRU�¼uPnY¯K/HRP\³EP"QRHEY¯K�Þ�²�U�Y¯K/HEQ
GIõ�U�[5H?J�U#° e   D GLK�W�HEJ5P�TVU�¼z¼�[9K�Y¯T\GIHEYZU�K�Q?õ9GLTEò!õ�U�K5PnU�K0HEJ5P�Mq^ D­= T\º¯[�QRHRP\³?µ�[�K�TVHEY¯U�K�N

«$p«~ ; }:|(y�~¨�&�9�b��}:|4�$s�|(tP§]�4�b�fuhxò´N}:uz¤
D KïTVU�K�T\º¯[9QEYZU�K�S(HEJ5P�U�K9ºZ»�³EP"GLº�ò<K5U6°yK�Y�QyHEJ�GIHqHEJ5P\³EP�Y¯Qy²�³EU�¼zY¯Q�Y¯K5Þu³EP"QRP"GLT½J
»LP\H¨HRUmõ�P�TVU�K f

W9[�TVHRP"W�Y�KÈHEJ5P�[�QRPmULµyGïÞLP"K5P\HEY¯T�GLºZÞLUL³�YZHEJ9¼sHRUïUL²�HEY¯¼zYC�\PmHEJ5P�GLºZU<T\GIHEYZU�K�ULµ?²�³EU<TVP"QEQRUL³�Q,µ1UL³�HEJ�P
B5= Mq  GLK�W
ULHEJ5P\³�QEY¯¼zY¯º�GI³qGI²�²(º¯Y¯T\GIHEYZU�K�Q"N D Hn°¡U�[�º�W
õ�P�PV±<HR³EP"¼uP"ºZ»
[�QRP\µ�[�º�HRU0TVU�K�W�[9TVH�GLK´P"KàHEY¯³EP
Q�[�YZHRP,ULµ£HRP"QRHEQ¨HRUgµ�[�º¯ºZ»g[�K9W5P\³�QRHEGLK�W�HEJ5P�²�ULHRP"KàHEY�GLº&ULµ¡HEJ�Y¯Q¨¼uP\HEJ5U<W�S�GLQ¨°kP"º¯º4GLQ¨HEJ5P�²9GI³�GL¼uP\HRP\³�Q
HEJ9GIHy»LP"Y¯º¯W0HEJ5P�õ�P"QRH?³EP"Q�[�ºZHEQ¦µ1UL³yHEJ�Y�Q?QR²�P"T\YZß9T¨²�³�ULõ9ºZP"¼ W5U�¼¶GLY¯K�N = J5P�TVU�¼z¼,[�K�Y¯T\GIHEY¯U�K0UL³�W5P\³½Y¯K5Þ
²9³EULõ9ºZP"¼Ü¼zG#»�UIô�P\³×õ�P\HRHRP\³Ð³EP"QE[�º¯HEQ4°yYZHEJ�GnW�Yüô�P\³EP"K/H�Y¯¼z²9ºZP"¼uP"K/HEGIHEYZU�KuGLQ4°kP"º¯ºÌN D µ�YZH4°¡P\³EP¦²�U�QEQ�YZõ9ºZP
HRUnGLT\T\[5³½GIHRP"ºZ»�¼uP"GLQ�[5³EPkHEJ5P¦TVU�¼z¼�[9K�Y¯T\GIHEYZU�K,HEY¯¼uP"Q"SIGLQ4°kP"º¯º!GLQÐ¼uU<W5P"º/W9Yüô�P\³�P"KàH4TVU�¼z¼,[�K�Y¯T\GIHEYZU�K9Q
õ(GLTEò!õ�U�K�P"Q\S�HEJ�Y¯Q¦¼¶G"»gGLº¯QRUuUIô�P\³AQEY¯Þ�K�YZß9T\GLK/H¦Y¯¼u²�³EU6®LP"¼uP"K/H?HRUzHEJ5P B5= Mq 8GI²�²(º¯Y¯T\GIHEYZU�K�N

§AfÝdIc
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Generation 



ã`à+à�ê#æ�ë ! �<ÿ k ã=# j�ö � %là�ê�'Vä\çàî©à�%(ðRê�'�J ÷ '½ë!è ÷ 'Vê Þ ê\ñLä�' ! à�ð ! çàæ
= J�Y¯Q�GI²�²�P"K�W�Yü±�TVU�K/HEGLY¯K�Q�HEJ5P¦J�GI³�W5°CGI³EPCTVU�K5ß�Þ�[5³½GIHEYZU�K,ULµ9HEJ5P¦QRP\®LP\³�GLº<²(GI³E³�GLº¯ºZP"º/T\º¯[�QRHRP\³½Q&õ(GLQRP"W�GIH
Mq^ D­= N = J5³EP\Pn¼zGLY¯K�T\º¯[9QRHRP\³?GI³EP�[5HEY¯º�Y��\P"W�S/Mq^ D­=*> P\HRP\³EULÞLP"K�P\U�[�Q b º�[�QRHRP\³"S5Mq^ D_= > U�¼uULÞLP"K5P\U�[�Q
b º¯[�QRHRP\³"S5GLK�W�MA^ D_=©b º¯[�QEHRP\³¦ULµA�´UL³�ò!QRHEGLY¯U�K�Q\N

= GIõ9ºZP @ N¯ý > U�¼zULÞLP"K5P\U�[�QqMA^ D_=©b º¯[�QEHRP\³ > GI³�W�°kGI³EP b U�K5ß�Þ�[5³½GIHEYZU�K
 £³EU<TVP"QEQRUL³  ¡Jà»<QEY¯T\GLº FyP\HÝ°¡UL³�ò ¤q²�P\³�GIHEY¯K5Þ Fq[�¼�õ�P\³¦ULµ
b U�[�KàH  £³EU!TVP"Q�QRUL³ ¢yM e � e ª+� B ²�P\P"W*� e õ ` Q8� B »<QRHRP"¼  ×³�U!TVP"QEQEUL³�Q
ý
� MCHEJ�GLºZU�K�ýIN d�a¨> � �:��� ý cLc ¢yP"W > GIH	�/N¯ý ý

= GIõ9ºZP @ N d Mq^ D­=Üb º¯[�QEHRP\³¦ULµ¯�´UL³Eò<QRHEGIHEYZU�K9Q > GI³�W5°CGI³EP b U�K5ß9Þ�[5³�GIHEYZU�K
 £³EU<TVP"QEQRUL³  ¡Jà»<QEY¯T\GLº FyP\HÝ°¡UL³Eò ¤q²�P\³�GIHEY¯K5Þ Fq[�¼�õ�P\³¦ULµ
b U�[�KàH  ×³�U!TVP"QEQEUL³ ¢yM e � e ª+� B ²�P\P"W2� e õ ` Q8� B »<QRHRP"¼  ×³�U!TVP"QEQEUL³�Q� B ²9GI³½Tn]AºZHR³½Ggý c ý cLcLc ý cLc B U�º�GI³�Y¯Q i N�� ý

@Ðf ý



= GIõ9ºZP @ N�� > P\HRP\³�ULÞLP"K5P\U�[�QqMA^ D_=¬b º¯[9QRHRP\³ > GI³½W5°kGI³�P b U�K5ß�Þ�[5³½GIHEYZU�K
 ¡Jà»<QEY¯T\GLº FyP\HÝ°¡UL³Eò ¤q²�P\³�GIHEY¯K5Þ FA[9¼�õ�P\³¦ULµ> U�QRHEK�GL¼zP  ×³�U!TVP"QEQEUL³ ¢yM e � e ª+� B ²�P\P"W2� e õ ` Q8� B »<QRHRP"¼  ×³EU<TVP"QEQRUL³½Q

X&Y¯K�QRHEGI³  �P"KàHEY¯[9¼ DEDED � cLc i ý d ý cLcLc ¢yP"W > GIH	�!N d d
Mqª b¡f M>�  �P"KàHEY¯[9¼ DEDED � cLc ����� ý cLcLc ¢yP"W > GIH	�!N¯ý ý
Mqª b¡f M��  �P"KàHEY¯[9¼ DEDED � cLc ����� ý cLcLc ¢yP"W > GIH	�!N¯ý ý
Mqª b¡f M i  �P"KàHEY¯[9¼ DEDED � cLc ����� ý cLcLc ¢yP"W > GIH	�!N d ý
Mqª b¡f ª i  �P"KàHEY¯[9¼ DEDED � cLc ����� ý cLc ¢yP"W > GIH	�!N¯ý ý
Mqª b¡f ª/�  �P"KàHEY¯[9¼ DEDED � cLc ����� ý cLc ¢yP"W > GIH	�!N¯ý ý
Mqª b¡f ª+�  �P"KàHEY¯[9¼ DEDED � cLc ����� ý cLc ¢yP"W > GIH	�!N¯ý ý
Mqª b¡f ª/�  �P"KàHEY¯[9¼ DEDED � cLc ����� ý cLc ¢yP"W > GIH	�!N¯ý ý
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research effort also attempts to optimize the STAP application through this integration to provide real time STAP radar processing 
power to current platforms with minimal hardware requirements. 
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