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�@V�^¦`\�uj�Z�c[]�µ�j�Z,]�hk�(`\�uj¶^\j�Z\t�cn` Y[Z Zrj�h�` `rVp`\�uj�W5]�Zr`rjl^2��¹ �­]�cªc�`\�uj�Z\c[]2µ�j�Zi�k]2µ�j

^\j�]��H�uj��'`\�kjK�PVXh±µ�jl^�m�j�hk�Pj���`\�uj�h5`\�uj»W5]�Zr`rjl^qZr`rV���Z¦`\�kj�W�� � �ujK�PVXh�µ�jl^\m�j�hk�Pj>`rj�Zr`,Yªhk�lc[tk�uj�Z �PVXh�µ�jl^\m�j�hk�Pj

`rj�Zr`\Z>�@V�^»`\�uj
µ�]_^HY[]_«�cnj�Z�v � � ) ]�h�� 	� � xK]�hk�·�@V�^>`\�uj
�PVXtu�­cnj��·«MVXtkhk��]_^\£-µ�]�c[tkj�Z
v � � 	� � �Q`\�ujl^�W']�c<¤�t��

]�hk�·W5j����k]�hkYª�l]�c<Zr`r^\j�Z\ZTxH�

� ¡%V6Zr`r^H]_`rjlmXYnj�Z
]_^�j']�µ_]�Y[c[]_«�c[j��5¹ h�`\�uj �k^HZr`~VXhuj�vD]��k��Yn`\Ynµ�j�µ�jl^�Z\Y[VXh­xH�O`\�ujº�PVXtu��c[Y[hkm-Y[`rjl^�]_`\YnVXhkZ
]_^\j

^�tkh·`rV�m�jl`\�ujl^�� � �uj�h<�k`\�uj
Z�c[]�µ�j�Z»�k^\V��Pj�Z\Z�`\�kjb�k]_`\]'�PVXW'Y[hum5�@^\VXW�`\�kjb�k^\jlµ�YnVXtkZK�PVXtu��c[Y[hkm(Y[`rjl^�]_`\YnVXh¬�Q]�Z

Y[h)] �X]��PV�«�Y��k^�VF�Pj�Z\Z��p¹ h�`\�uj5Z\j��PVXhk��VXhuj6vDW
t�cn`\Yn��c[Yª�l]_`\Ynµ�jbµ�jl^�Z�YnVXh­xH�<]_�@`rjl^~`\�uj �k^�Zr`yZr`rjl�³vDZrj�hk����]_`\]±xH�

�



ZrVXW�j5Z�c[]�µ�j�Z
]_^\j���tu`y`rV·Z\cnjljl�"�ktu^�Y[hkmº]-�Dtkc[c²�PVXtu��c[Yªhum�Y[`rjl^�]_`\YnVXh Ì `\�uj5Zrj��PVXh���]�hk�)`\�kYn^H��Z\`rjl��Z~V��%`\�uj

�ltu^\^�j�h±`yVXhuj�]�hk�)`\�uj �k^HZr`>Z\`rjl��V��i`\�uj5hujP��`yVXhuj�� � �uj�h�`\�uj�Z\c[]�µ�j�Zb]_^\j�]�¡%V�¢�j�h�`rV�^\j��Pj�Ynµ�j5��]_`\]�]�hk�

^�tkh ��� VXtu`rjl^»Yn`rjl^H]_`\YnVXhkZl� ¥ Yn`\��`\�kYªZ�]_�k�k^\VX]��H�¬�k`\�uj
Z\c[]�µ�j�ZK�k^\V��Pj�Z\Z¶`\�uj
hujl¡,j�Z\`K]�µ_]�Y[c[]_«�c[jp�k]_`\]5]�ZKYªh·]

¨y]�tkZ�Z°� � j�Y[�uj�cM��^\VF�Pj�Z�Zl�

� � * 0 
 � � * * � 0 * � � . ' 
�' & *¸¿

¥ j'¡q]�h�`p`rV·�Mjl^\�@V�^�W `\�uj'�PVXW��­tu`\]_`\YnVXh�V��¶]�cnV��l]�c¦Z\tu«¬�uVXW']�Y[h�¡KYn`\��] ��hkj5W�j�Z\��]�hk�¬��]_`p`\�uj'Z�]�W�j

`\Y[W�j���tkZrj»`\�kY[Z%�kYnmX�'^\j�ZrVXc[tu`\Y[VXh'Y[hu�@V�^�W5]_`\Y[VXh5`rV�Y[hk�P^\j�]�Z\jK`\�ujy]��l�ltu^�]��P£ºV��<`\�uj»Z�Y[W
t�c[]_`\YnVXh5V��O`\�uj»¡»�uVXcnj

�uVXW5]�Yªh¬� � V"�kV�`\�kY[Zl�%¡%j�tkZrj�cnVF�l]�c»�kYnjl^�]_^H���kY[�l]�cKW�j�Z\�uj�Z�vDcnVF�l]�c»W
t�cn`\Ynm�^�Y[�Qxb]�h���`\�uj � V��l]�c z jl�Bj��P`

U%V�^\^�j��P`\YnVXh·W�jl`\�uV��¬�

����� �	��

������������
���
������ �"!#!#
����#$%�'&)(*
+�#����,
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¥ j5¡q]�h±`~`rV�^�j�]�����]�Zr`rj�]��k£�Zr`\]_`rj'¤kV2¡+Z\YªW
tkcª]_`\YnVXh�t�Z\Y[hum-]-`r^�]�hkZ\Y[j�h±`~�PVXW���tk`\]_`\YnVXh¬�5U%VXhkZrj�sFtuj�h�`\cn£��

`\�ujl^\j�]_^�j�`\Y[W�j�`rjl^�W5Z6Y[h§`\�uj�«�]�c[]�h��Pj�j�s�tk]_`\Y[VXhkZ�v@V�^6Z\Y[W'Y[c[]_^�cn£�`rjl^HW5Z·�PVXW5Y[hkm��B^\VXW ]0^�j�c[]���]_`\Y[VXh

�k^\V��Pj�Z\ZHxH� � �uj·tkZ\j���Zrj�W5Y���YªW���c[Y[�lY[`
]_�k�k^�VX]����³c[j�]��kZ�`rV"]�Zr��c[Yn`r`\Yªhum�V��y`\�uj6j�s�tk]_`\Y[VXh�`rjl^�W5Z'Y[h±`rV"]�h

V��Mjl^�]_`rV�^~��]_^\`5vDcnjl�@`°���k]�hk��Z�Y[�uj��¬Y[W���cªY[�lYn`Hxq]�hk�)]�ZrVXtk^��Pj(��]_^\`5v@^�YnmX��`°���k]�hk�)Z\Y[�kj��QjP����c[Yª�lYn`HxH� � V�^\jlV2µ�jl^��

`\�uj�ZrVXtu^��Pj�`rjl^�W5Z�Y[h�`\�uj�«�]�c[]�hk�Pj�j�s�t�]_`\YnVXhkZ�]_^\j��ujl�Mj�hk�kj�h±`5VXh:`\�uj�µ�]_^�Yª]_«�cnj�Zl� �qtu`l��Y[h³�@]��P`l�K`\�uj

W�j�]�h��­tu^\�MVXZrjqV��M`\�kY[Z²��Zrj�t��uV_�w`\Y[W�j�Z\�H�uj�W�jKYªZ²`rVpV2µ�jl^��PVXW5j»`\�uj»huVXh���c[Y[hkj�]_^�Yn`�£�v@`\�uj�^\j�c[]��u]_`\YnVXh���^\VF�Pj�Z�Z

]�cn^\j�]��k£�W�j�h�`\YnVXhuj��QxH�

¹°h(`\�uj¶Y[h�`r^\VF��tk�Pj�� �Jz U�]_�k��c[Y[�l]_`\Y[VXh¬�_`\�ujq`\Y[W�jq`rjl^�W5Z ]_^\j�hkV�`�`\]_¢�j�h'Y[h±`rV~]��l�PVXtkh�`l�F`\�ujq�BV��ltkZ�«Mj�Y[hum

VXhkcn£(VXhº`\�uj»Z\`rj�]��u£'Zr`\]_`rj>j�s�t�]_`\YnVXhkZ,`rV�ZrVXc[µ�j�� � j�hk�Pj���¡%jK�k^�jl�Bjl^,`rV
`\]_¢�j~Y[h�`rV
]��l�PVXtkh�`%j�s�tk]_`\Y[VXhkZi¡»Yn`\�

`\�ujp�@VXc[cnV ¡KY[hum��@V�^�W Ì

1 v;>Mx%�§� ? $ 0�@ �BA � v �Xx

�



� �uj»m�VX]�cQV��<`\�uj �Jz U³W5jl`\�uVF��Y[Zi`rV�cnV��l]�c[cn£��PV�^\^�j��P`%`\�kj>�kYªZ\�P^\jl`\Yn�lj��'V��Qjl^H]_`rV�^��uZ\]�£ 1 � �FY[h�µ�VXcnµ�j��-Y[h'`\�uj

hFtkW�jl^�Y[�l]�cM^�j�ZrVXc[tu`\YnVXh-V��²]5�kYªZ\�P^\jl`\Yn�lj��-j�sFtk]_`\YnVXh6VXh·]�mXYnµ�j�h·W5j�Z\�6Î � Ì

1 � v;> � x � � ? $ 0 @ �BA � v �Xx

�uV�^y] �u��j��6��Y[Z\�P^\jl`\Yn��]_`\Y[VXh�V�^��ujl^���`\�ujbjl^\^�V�^»�ujl^\j
�PVXW�j�ZK�@^\VXW `\�uj
Zr�­]��Pj
�kY[Z��P^\jl`\Yn��]_`\YnVXh�vDZ\��]��Pj
Zr`rjl�MxH�

�q]�Z\Y[�l]�c[c[£��X¡,j»�uj�]�cu¡KYn`\�(`½¡,V��kY[Z\�P^�jl`\Yn��]_`\YnVXhkZ²V��Q`\�uj�V��Mjl^�]_`rV�^ � vD]�Z\ZrV��lY[]_`rj��ºYªh(`\�uj��²f � �PVXh±`rjP��`i¡»Yn`\�

`�¡%V6mXY[µ�j�h�W�j�Z\�uj�ZTxH�'o �PVX]_^�Zrj'VXhkj6v@V�^
Zr`\]�hk��]_^���VXhuj�� 1 I x>Y[h�`\�uj�¡K�uVXcnj5�PVXW5��tu`\]_`\YnVXh��kVXW5]�Y[h¬�OZ�]�£

Î I ��]�h���] �­huj»VXhkj�� 1 Ð��kY[hº`\�ujy�lV�VXW�^\jlmXYnVXh�vDY[W��k^�V2µ�j�W�j�h�`�Y[hº`\�ujpZr��]��Pj~Zr`rjl��xH�kZ\]2£�Î"Ð_�,¨>j�hujl^�]�cªcn£��

`\�uj��PVX]_^�Zrj5��Y[Z\�P^\jl`\Yn��]_`\Y[VXh�]�c[c[V2¡KZy]�h)j�]�Zr£�h�tkW5jl^�Y[�l]�cJ^\j�ZrVXc[tu`\Y[VXh¬�M«�tu`yW5]�£�Y[h±`r^�VF�kt��Pj
c[]_^\m�j(jl^\^�V�^�ZyY[h

ZrVXW�j�Zr�Mj��lY �­����]_^\`\Z�V��K`\�kj��PVXW��­tu`\]_`\YnVXh0�uVXW5]�Y[h<��U%VXh�`r^�]_^�Yªcn£��²`\�uj�hFtkW�jl^HY[�l]�ci^�j�ZrVXc[tu`\YnVXh�Y[Z
«Mjl`r`rjl^

¡KYn`\��`\�uj ��hkj>�kYªZ\�P^\jl`\Yn��]_`\YnVXh<��«�tk`%W�V�^�j>jP���Mj�hkZ\Ynµ�j�� � j�hk�Pj��u¡%j~W5]�£�VXhkcn£'�PVXW5��tu`rjy��]_^\`qV��O`\�kj>¡»�uVXcnj

�uVXW5]�Yªh Ì `\�uj%�lV�VXW ^�jlmXYnVXh¬� � �ujqZr`r^�]_`rjlm�£(Y[ZO`rV~ZrVXc[µ�j%`\�kj%cnV��l]�cF�k^\V�«�c[j�W ¡KYn`\�
`\�ujq«Mjl`r`rjl^ �kY[Z\�P^\jl`\Y[��]_`\YnVXh

]�hk�·c[VF�l]�c[c[£��PV�^\^�j��P`K`\�ujbZ\`\]�hk�k]_^��6jP�F�k^�j�Z\Z\YnVXh�V��²`\�ujbV��Qjl^H]_`rV�^»Y[h�`\�kjp¡K�uVXcnj
�uVXW5]�Y[h¬� � V��uV5`\�kY[Z��k]�h

Yn`rjl^�]_`\Y[µ�jp�k^\V��Pj�Z\Z�Y[Z¶t�Zrj��¬�

�uV�^p]-�ujl`\]�Y[c[j��6�k^�j�Zrj�h±`\]_`\Y[VXh)V��¦`\�uj �Oz U¸W�jl`\�uV��¬�¬Zrjlj � ]���¢�«­tkZ\���<dgZyV�^�YnmXY[hk]�cO��]_�Mjl^ 4��65w�~¹½`~Y[Z»¡,V�^�`\�

�MVXY[h�`\Y[hum¶VXtu`<`\��]_`O`\�uj �Oz U�W�jl`\�kVF�
]�c[cnV2¡»ZO]¶m�j�hujl^H]�c±�@^�]�W�jl¡%V�^\¢y`rV»cnV��l]�c[cn£y�PV�^\^\j��P`�`\�uj¦mXc[V�«�]�c±�uVXW']�Y[h

�PVXW���tk`\]_`\YnVXh:t�Z\Y[hum�]�cnV��l]�cKY[W���^\V2µ�j��:]_�k�k^\V2��Y[W']_`\YnVXh³�PVXW5Yªhum��@^\VXW©]�W�V�^\j��k^\j��lY[Z\j6�PVXW���tu`\]_`\Y[VXh

Z\�H�uj�W�j%`\�k]_`�W']�£b�PVXW��­cnjl`rj�cn£p�kY��Mjl^O�@^\VXW `\�uj,mXc[V�«�]�c±�uVXW']�Y[hbZ\�H�uj�W�j Ì ��hkYn`rjiµ�VXc[tkW�j%W�jl`\�uV��¬��Zr�Mj��P`r^�]�c

W�jl`\�uV��¬�n�n�n�>¹ h�`\�uj��BVXcªcnV2¡KYªhum'Zrj��P`\YnVXh<�­`\�uj(W�V��kY �kj�� �Oz U W�jl`\�uV���tkZ\j���Y[h6`\�uj5¨yf | f � ¹KZrV��@`�¡q]_^\j�Y[Z

�k^\j�Z\j�h±`rj��¬�­Y[hk�lc[tk��Y[humb`\�kjphuVXh���c[Y[hkj�]_^�Yn`�£��
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� jl`²Î I «Mj¦`\�uj,W5j�Z\�b]�Z\Z\VF�lY[]_`rj��
¡KYn`\�b`\�uj,Z\`\]�hk�k]_^��pZ\��]��Pj%��Y[Z\�P^\jl`\Yn��]_`\Y[VXhpV���`\�ujimXc[V�«�]�c��kVXW5]�Y[hpÏ I ]�hk�

Î"Ð~`\�uj
W5j�Z\�6]�Z\Z\VF�lY[]_`rj���¡KYn`\�6`\�uj
c[VF�l]�cO�k^\V�«�cnj�W�VXh·`\�uj
�lV�VXW �uVXW5]�Y[h�Ï�Ð'v@«Mjl`r`rjl^>��Y[Z\�P^\jl`\Yn��]_`\Y[VXh­xH�

�l�



o>hk�"c[jl` � I «Mj�`\�uj�«QVXt�hk�k]_^\£)V��»Î I ]�hk� � Ð5«Mjº`\�ujº«MVXtkh��k]_^\£)V��»Î"Ð_� � �kj�cnV��l]�c%W�j�Z\��]�hk��`\�uj

mXcnV�«�]�c¬W5j�Z\�·]_^\j~j�W
«Mj��k�uj��-�@V�^�W5Y[hum(]5�kY[jl^�]_^�����Y[�l]�cQm�^�Y[��Zr`r^�t��P`\tu^\j�� � �uj~Y[h�`rjl^�hk]�cM«MVXtkh��k]_^\£'Y[ZqmXY[µ�j�h

«F£ � Ð�� v � I�� � Ð xH� � jl` Í «Mj»`\�uj»�PVX]_^�Z\jyhkVF�uj�ZiV��<`\�ujyÎ I W�j�Z\�'Yªhk�lc[tk�uj��'Y[h5`\�uj»�lV�VXW®^\jlmXY[VXhºÏ Ð ]�hk�

�Í «Qj~`\�kjbY[h�`rjl^�hk]�c¬huV��uj�ZqV�� Í �

� �kj(Y[`rjl^�]_`\Ynµ�j��k^\V��Pj�Z\Z~Y[Zy`\�kj��BVXc[c[V2¡KY[hkmu� � jl` � «Qj(`\�uj5�H�k]_^�]��P`rjl^�YªZr`\Y[�(�Dtkhk�P`\YnVXh�V�� �Í ]�hk� >�� I `\�uj

Y[hkY[`\Y[]�cM]_�k�k^\V2��Y[W']_`\YnVXh-V��J`\�kjbZrVXc[tu`\Y[VXh-VXh�`\�ujbW�j�Z��6Î I �

Ê Z\`\]_^\`�¡KYn`\�����I � ���

Ê mXY[µ�j�h�� �I �/� � ���O�_� 7 �<�n�n�

	 �kV'ZrVXW�jpZ\W5V�V�`\�kYªhum5Yn`rjl^�]_`\YnVXh�Z¶�BV�^K`\�uj~mXcnV�«�]�c¬��^\V�«�cnj�W 1 I v;> � I x �
� �I VXh�Î I �

	 �PVXW5��tu`rjp`\�uj
Y[h±`rjl^Hhk]�cM«MVXtkhk�k]_^\£'µ�]�c[tkj�Z¶VXh6Î"Ð_�u«�£-Y[h�`rjl^\�MVXc[]_`\YnVXh-�@V�^KY[hkZr`\]�h��Pj��

	 �kV'ZrVXW�jpZ\W5V�V�`\�kYªhum5Yn`rjl^�]_`\YnVXh�Z¶�BV�^K`\�ujpcnV��l]�c¬�k^\V�«�c[j�W 1 Ð�v;> �Ð x �§�5VXh6Î�Ð_�

	 �PVXW5��tu`rjp`\�ujb^\j�Zr`r^�Y[�P`\Y[VXh-V��'> �Ð vD�l]�c[c[j���� > 7 � I x%VXh·huV��uj�Z¶V�� Í vDY[h·Î I xH�

	 �kj ��huj~`\�ujphujP��`�^�Y[mX�±`°���k]�h���Z\Y[�uj~«F£ Ì � ��
 II � � 1 I v�� > 7 � I xH�

¥ j>]��k��`\�uj �Oz U�`rjl^�W5Zi`rVb`\�ujK^�YnmX��`°���k]�hk����]_^�`\Z V��M`\�ujKZrj��PVXhk��]_^\£(¤kV2¡:j�hujl^\m�£(«�]�c[]�hk�PjKj�s�tk]_`\Y[VXh

]�hk�:W�VXW�j�h�`\tkW©«­]�c[]�hk�Pj6j�sFtk]_`\YnVXh<� | V0�PV�^\^\j��P`\YnVXh Y[Z5�Mjl^\�@V�^�W�j���VXh³`\�uj�W5]�Z\Z'«�]�c[]�hk�Pj�j�s�tk]_`\Y[VXh

v@�@^\jlj6�kYnµ�jl^�m�j�hk�Pj�V��y`\�uj6W5]�Z\Z5¤�t��M�,Zrjlj·«Mj�cnV ¡>xH� � jl^\j�� > �� Zr`\]�hk�kZ(�@V�^5`\�uj6�PVXtk��cnj�v � � * x��BV�^'`\�uj

j�hujl^\m�£)«�]�cª]�hk�Pj5j�sFtk]_`\YnVXh�]�h����BV�^-v 	� � � ) x>�@V�^b`\�uj'W5VXW�j�h±`\t�W «�]�c[]�h��Pj�j�s�tk]_`\Y[VXh¬� � �uj �Oz U `rjl^HW

Y[Z'¢�jl�k`º�PVXhkZ\`\]�h±`-�ktu^�Yªhum�]��PVXtu��cªY[hum�Yn`rjl^�]_`\Y[VXh¸vDY[h³�@]��P`��ktu^�Y[hkm)Z\jlµ�jl^�]�cK�­Zrj�tk�uV_�w`\Y[W5j6Zr`rjl��ZHxH� � �kY[Z

`rjl^�W7Y[h�µ�VXcnµ�j���Y[h�`\�uj~W�V��kY ��j��º^HYnmX�±`°����]�hk�-Z\Y[�uj>V��O`\�uj~j�sFtk]_`\YnVXh�YªZ%Z�Y[W5Y[c[]_^,`rV5]�W
t�cn`\Ynm�^�Y[���PV�^\^\j��P`\Y[VXh

v � ¨pU�xi`rjl^�W�� �q]�Z\Y[�l]�cªcn£���`\�kY[Z%]�cnm�V�^�Yn`\�kW®W5]2£5«Mj»µ�Ynjl¡%j���]�Zq]��lc[]�Z\Z\Yª�l]�c �Jz U³Y[`rjl^�]_`\YnVXh�cnV�V��-Y[hº¡K�kY[�H�

`\�uj~cnV��l]�cM]�hk��mXcnV�«�]�cQ�k^\V�«�c[j�W5Z,]_^�jyhkV�`qZ\VXcnµ�j���jP��]��P`\cn£���«�tu`%VXhkcn£5]��Bjl¡ Y[`rjl^�]_`\YnVXhkZ ��� V��OVXhujyYn`rjl^�]_`\Y[µ�j

W�jl`\�uV�� ]_^\j)�Mjl^\�@V�^�W�j�� Ì `\�uj�tkZ\tk]�cyhFtkW�jl^�Y[�l]�c»`rj�����hkY[sFtuj�Z-V��(¨yf | f � ¹T��hk]�W�j�cn£³VXtu`rjl^6Yn`rjl^�]_`\Y[VXhkZ

�@V�^
`\�uj-huVXh���cªY[huj�]_^�Yn`½£�v@`r^�]�hkZ\Ynj�h�`(�PVXW���tu`\]_`\YnVXh"¡KYn`\��]�Zrj�W5Y���Y[W5��c[Y[�lYn`~]_�k��^\VX]����­xb]�hk��])UqVXh�¯rtkmX]_`rj��

���



¨>^�]���Ynj�h±`¶`½£��MjbW5jl`\�uVF�·�BV�^�`\�kjbc[Y[huj�]_^�Z\£FZr`rj�W¾ZrVXcnµ�Y[humu� ¹ `K�l]�h�«Mj~µ�Ynjl¡,j���Y[h-`rjl^�W5Z�V��²�lcª]�Z\Z\Y[�l]�c¬VXtk`rjl^

Yn`rjl^�]_`\Y[VXhkZ�vDYe� j��p��Zrj�t��uV_�w`\Y[W�j�Yn`rjl^�]_`\YnVXhkZTx�¡»Yn`\�6�Mjl^�Y[VF�kYª�ptu�¬�k]_`rj�Z»V��i`\�uj��ujl�@j��P`~�PV�^\^\j��P`\YnVXh)µ_]�c[tuj�Z>�@V�^

`\�uj>mXcnV�«�]�c��k^\V�«�cnj�W ]�hk�ºV��<`\�uj>«QVXt�hk�k]_^\£�µ�]�cªtuj�Zi�@V�^%`\�uj>c[VF�l]�c­VXhuj��,U%VXhk�Pjl^HhkY[hump`\�kjKmXcnV�«�]�c­�k^\V�«­cnj�W��

`\�ujy�ujl�@j��P`%�PV�^\^�j��P`\YnVXh-Y[Zi]��k�kj��'`rV�`\�ujy�PVXhkZr`\]�h�`qZ\VXtu^��PjK`rjl^HW V��¬`\�kj»«�]�cª]�hk�PjKj�sFtk]_`\YnVXh¬dgZ {»�y� � � j�h��Pj��

`\�uj-Y[h�`r^\VF��tk�P`\YnVXh"V��K])�PVXhkZr`\]�h�`�`rjl^HW �kV�j�Z(huV�`�Y[h�`r^\V��ktk�PjºW5VF�kY����l]_`\YnVXhkZbV���`\�uj6Uq�uV�^�Yªh�]�cnm�V�^�Y[`\�kW

«�]�Zrj��·VXh � ]2£Fc[V�^�dgZK�ujlµ�j�c[V���W�j�h�`KY[h-`\Y[W�j�� � Vu�k`\�uj~�k^\j�Z�Z\tu^\jyj�sFtk]_`\YnVXh6YªZ¶tkhk����]�hum�j��¬�

¥ j��k]�µ�j��k^\j�Zrj�h�`rj��·`\�kjbW
t�cn`\Yn��c[Yª�l]_`\Ynµ�jyµ�jl^�Z\YnVXh�vDZ\j�s�tuj�h�`\Y[]�cBxqV���`\�kj
]�cnm�V�^�Y[`\�kW��u«�tu`¶¡%j
��]�µ�j
]�cªZrV

�ujlµ�j�cnV��Mj���]�h�]��k��Yn`\Ynµ�j>µ�jl^�Z\YnVXh�v@��]_^H]�c[cnj�cBxH�²¹°h�]�c[cM�l]�Zrj�Zl�kVXhuj~Z\cª]�µ�j
¨yf | f � ¹%`\]�Zr¢'^�t�hkZ%�BV�^¶`\�uj~mXc[V�«�]�c

�uVXW5]�Yªh6�PVXW���tk`\]_`\YnVXh)]�hk��Z\jlµ�jl^�]�cOV�`\�kjl^�Z>�BV�^>`\�uj��lV�VXW Z\tu«¬�uVXW']�Y[h·�PVXW���tk`\]_`\YnVXhkZ(v@VXhuj
�Mjl^>Z\tu«¬�uV_�

W5]�Y[hQxH� z ]_`\]�]_^\j�Zrj�h�`y�B^�VXW¾`\�kj
�lVFVXW�Z\tu«¬�uVXW5]�Yªh·`rV-`\�uj(mXcnV�«�]�cJVXhuj(�BV�^y`\�uj(��tk^\�MVXZrjbV�� �­c[c[Y[hum'`\�uj

�ujl�@j��P`p�PV�^\^\j��P`\YnVXh)µ_]�c[tuj�Z�� z jl�Mj�hk�kY[humºVXh)`\�uj(`�£F�Mj�V��i«�]�c[]�h��Pj�j�sFtk]_`\YnVXh<�¬`\�uj�Zrj�h±`p��]_`\]�]_^\j�Zr�Mj��lY ���

j�h�`\�k]�cn�F£��FW5]�Z�Zi¤�tu�Q��µ�VXc[tkW�j�`\�kjl^�W5]�cQZrVXtu^��Pj»V�^,�k^�j�Z\Z\tu^\j�� � �uj�h<�±«F£5W�j�]�hkZ¦V��J�l]�huVXhkY[�l]�c�^\j�Zr`r^�Y[�P`\Y[VXhkZ

v@�@V�^�`\�ujbhuV��k]�cMµ_]_^�Y[]_«�c[j�Zl�u�ujl^\jb�uj�hkV�`rj�� >Mx Ì

> I �*>QÐ v ��x

V�^�µ�VXc[t�W�j��1¡,j�YnmX��`rj��·^�j�Zr`r^�Y[�P`\YnVXh�Zpv@�BV�^»`\�uj~`\�ujl^�W5]�cOZrVXtu^��Pj�Z�]�h����k^\j�Z\Z�tu^\j�Zl�u�ujl^\jp�kj�huV�`rj�� * x Ì

� I * I ����� *
�
Ð �
�
Ð ve�Xx

¡%j�^\j�Zr`r^�Yª�P`¦`\�uj�Zrj>�k]_`\]~VXh']�cªckhuV��uj�Z V�^,�Pj�cªc[Z¦V��M`\�uj�mXc[V�«�]�ck�uVXW5]�Yªh5W�j�Z\�ºY[hk�lc[tk�kj���Yªh�`\�uj��lVFVXW+^\jlmXY[VXh

Í v@«�tk`>huV�`~]_`>`\�uj � I z Yn^�Y[�H�kcnjl`>huVF�kj�ZHxH� � �uj(cnVF�l]�c��ujl�@j��P`~�PV�^\^\j��P`\YnVXh)µ_]�c[tuj�Z>]_^\j��PVXW���tu`rj����@V�^y`\�uj

huV��uj�Z�V�� `\�kjbmXcnV�«�]�cJW�j�Z\��Y[hk�lc[tk�kj���Y[h�`\�uj��PV�^\^\j��P`\YnVXh�^\jlmXYnVXh¬� �Í � � �uj�Zrj�ZKhkVF�uj�Z��­Y[hk�lcªtk�uj���Y[h Í �M]_^\j

�kY[Z\`\]�h±`~�@^\VXW�`\�ujºY[h±`rjl^Hhk]�c²«MVXtkhk�k]_^\£�huVF�kj�Z~«�£)W�V�^\j�`\��]�h�VXhuj�V�^
`�¡%V·j�cnj�W�j�h�`\ZºvDY[h)`\�kj �k^�Zr`p�l]�Z\j��

`\�uj'�PVX]_^HZrjº�PV�^\^�j��P`rj��"huV��uj�Zp�kV6huV�`bc[Y[j5Y[h�`\�uj'�PVX]_^HZrj'j�cnj�W5j�h±`\Zb«QV�^H�ujl^�Y[hum-`\�ujºY[h±`rjl^Hhk]�c²«MVXtkhk�k]_^\£kxH�

� 7



� �uj~jP��`rj�hkZ\Y[VXh�V��J`\��Y[Z¶^\jlmXYnVXh6Y[Z¶W5]�hk]_m�j��6«�£�`\�ujb�PV��ujptkZrjl^HZl�
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	�� ��� : � �
� jl`5t�Z��PVXW�j·«�]���¢"`rV�`\�kj·�PV�^\^\j��P`\Y[hum�`rjl^HW&�uj�Z\�P^�Y[«Qj���Y[h � j��P`\Y[VXh �F�[�_� 7 ]�hk��Zr£�W
«QVXcªY[�l]�c[cn£��uj�hkV�`rj��

«F£ 1 I v�� > 7 I x
� � � jl^\j���� > 7 I Z\`\]�hk�kZ»�BV�^>`\�uj�^\j�Zr`r^�Y[�P`\Y[VXh¬�­]_`>`\�uj(huVF�kj�Z�V��iZ\tk«�Zrjl` Í vDZ\jlj � j��P`\YnVXh �F�[�_� 7 x

V��i`\�kj�mXc[V�«�]�c �uVXW5]�Y[h<�QV��,`\�uj�W5Y���`\tu^\j(Zr�Mj��lY ���
j�h±`\��]�cn��£�vDhuV�`\]_`\YnVXh Ì � �XxH�¬V��,`\�uj�W5Y���`\tu^\j��k^\j�Z\Z�tu^\j

vDhuV�`\]_`\YnVXh Ì ) �±x~]�h��"V��K`\�uj�W'Y��F`\tk^\jºW5]�Z�Z
¤­t��³vDhuV�`\]_`\YnVXh Ì 	 �� �±xpY[h�Yn`\Y[]�c[cn£)�PVXW���tk`rj���VXh�`\�uj��lV�VXW

Z\tu«¬�uVXW']�Y[h¬�§¹ h³`\�uj)Z\]�W�j6¡q]�£�� 1 I v
� � � x � Zr`\]�hk�kZº�BV�^�`\�uj)Y[h�`rjlm�^�]�cKV��~`\�kj6j�hujl^\m�£³«�]�c[]�hk�Pj�j�s�tk]_`\Y[VXh

v@¡�^�Y[`r`rj�h-¡KYn`\�-]�c[cQ`rjl^�W5Z¶Y[h�`\�uj �J�y� x¦¡%j�YnmX��`rj���«F£'`\�ujphuV��k]�cQ�Dtkhk�P`\YnVXh-]�Z\ZrV��lY[]_`rj���]_`¶`\�ujphkVF�uj~Y Ì � � �

� j�hk�Pj�� `\�ujº�PVXt�h±`rjl^\�­]_^\`
V��¶`\�kjºZr£�Wb«MVXc[Yª��V��Mjl^�]_`rV�^ 1 I v�� > 7 I x
� Y[Zb`\�uj �­hkYn`rj5j�cnj�W5j�h±`��BV�^HW
tkcª]_`\YnVXh�V��

`\�ujp�@VXc[cnV ¡KY[hum�`rjl^�W vDY[h��l]�ZrjbV���`\�ujb�k^�Yn�@`%¤­t�����£��MV�`\�uj�Z�Y[ZHxH��VXh·`\�ujpW5j�Z\��V��²`\�uj~mXcnV�«�]�cO�uVXW5]�Y[h Ì

1 I v�� > 7 I x
� ��
 	 �"�� � � 4 � v 	 �� � � 	� � x � � ��"!$ � v �	��� v°� 	 ��� x�� � #�� 	 �� � � x 5

	 
 	 �"�� � � � * � ��
 	 �"���4nv 	� � � � xPv � � � 	� � � �±x 5 � �BA v �Xx

¡KY[`\� # � v ) �±xQc[]_`rj�h±`J�uj�]_`l� � � v � ��� ) �±x¬Zr`\]_`\Y[�is�tk]�cªYn`�£�� � � v � ��� ) �±xMW5Y���`\tu^\j �uj�h�Z\Yn`�£�� 	 �� � � v � ��� 	 �� ��� ) �±x
^\j�c[]_`\Y[µ�j
µ�j�cnV��lYn`½£�� *�� ZrVXtk^��Pj
`rjl^HW��¬Y[hk�lc[tk��Y[hum�`\�uj�^\j�Zr`r^�Yª�P`rj���µ�VXcªtkW�jb`\�kjl^�W5]�c²ZrVXtu^��Pj��M`\�uj�«MVXtkhk�k]_^�£

`\�ujl^�W']�c­¤­t��']�hk�¬��jlµ�j�h�`\tk]�c[cn£���`\�ujy�k^\j�Z�Z\tu^\j»m�^�]��kYnj�h�`q`rjl^�W5Zl� ¹ �OYn`%jP��YªZr`\Zl�F`\�kY[Zqc[]�Zr`%`rjl^�W7Y[Z%]��@tkh��P`\YnVXh

V��¦`\�uj(^\j�Z\`r^�Y[�P`rj���µ�]_^HY[]_«�cnj�Z(v � ��� 	 �� �u� ) �±xH�bU%VXhk�Pjl^�hkYªhum'`\�uj(huVXh���cªY[huj�]_^�Yn`½£��­`\�kj
¡%j�]_¢Fhkj�Z\Z~c[Ynj�Z>Y[h�`\�uj

µ_]�c[tuj�Z¶V�� � � �­�PVXW���tu`rj��6¡KYn`\�-`\�ujpµ_]_^�Y[]_«­cnj�Z¶`\]_¢�j�h�]_`�`\�ujb�ltu^�^\j�h±`KVXtu`rjl^»Yn`rjl^H]_`\YnVXh�vDYe� j��%��Zrj�tk�kV_�w`\Y[W�j

Yn`rjl^�]_`\Y[VXh­xH�i]�hk�0Y[h"`\�uj-µ�]�cªtuj�Z�V��K`\�uj-µ�VXc[tkW5jº`\�ujl^HW5]�cqZrVXtu^��Pj�vDtkZrj�V��K`\�kj�^�j�Zr`r^�Y[�P`rj���µ�VXc[tkW5j�`\�kjl^r�

W5]�c²ZrVXtu^H�Pj(YªhkZr`rj�]��)V��i`\�kj�jP�u]��P`p�PVXW���tk`\]_`\YnVXh)¡KYn`\� � �F� 	 �� �-]�hk� ) �±xH�b¹ `~Y[Z>`rV-«Qj(huV�`rj���`\��]_`>`\��Y[Z

�PV�^\^\j��P`\Y[VXh·`rjl^�W�YªZ�huV5W�V�^\j~`\��]�h�`\�ujpj�hujl^�m�£�«­]�c[]�hk�Pj~j�sFtk]_`\YnVXh�¡%j�YnmX��`rj��·^\j�Z\Yª�ktk]�ce�

���
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	�� �	� :����
� �uj>�PV�^\^\j��P`\Y[hkm
`rjl^�W 	�1 I v�� > 7 I x

�
]_`qhuVF�kj $\��¡KYn`\�'`\�ujyZ\]�W�j>�k^\jlµ�YnVXtkZ\cn£(�uj ��hkj��'^\j�Z\`r^�Y[�P`rj��ºµ�]_^�Yª]_«�cnj�Zl�FY[Z

`\�uj �­hkYn`rjyj�cnj�W�j�h�`��@V�^�W
t�c[]_`\YnVXh-V���`\�ujp�@VXc[cnV2¡»Y[hum(jP�F��^\j�Z\Z\YnVXh�vDYªh��l]�ZrjbV���`\�ujb�u^HYn�B`q¤�tu����£��MV�`\�uj�Z\YªZHx Ì

	�1 I v�� > 7 I x
�
��
 	 �"�� � � 4 � v 	 �� � � 	� � x 	�� � �#"�$ � v � � � v°� 	 � � x�� � 	 �� � � % 	 �� � � x 5

	 
 	 �"�� � � 4 � � � 	� � 	 ���! � 	 �� � 5 	 
 	 �"�� 	� � v � � � x ) �

� 
 	 �"�� 	� � � � 4 �	"#� v 	� � 	�� � � 	 �� � 	�� �±x 5 � �BA v°�l�±x

¡KYn`\�y`\�kj¦Z\]�W�jihuV�`\]_`\Y[VXhkZO]�Z<]_«MV µ�ji]�hk� �! � v � ��� 	 �� ��� ) �±xQ`\�uj `rV�`\]�c±`�¡%V_�w���k]�Zrj,�B^�Yª�P`\YnVXhy`rj�hkZrV�^�� 	�� � � 	 �� � } � �
]�hk� ��U `\�uj(«QVXt�hk�k]_^\£�Zr`r^\j�Z�Zl� � �uj�¡,j�]_¢�huj�Z\Zy�PVXhk�Pjl^HhkY[hum�`\�uj�huVXh���c[Yªhuj�]_^�Yn`½£-cªYnj�ZKVXh�cn£6Y[h�`\�uj(µ�]�cªtuj�Z

V�� "#� ���PVXW���tu`rj��·¡KYn`\�-`\�ujb�ltk^\^\j�h�`�Yn`rjl^�]_`\YnVXh�µ_]_^�Y[]_«­cnj�Z¶]�hk�·huV�`¶¡»Yn`\�-`\�ujp^\j�Z\`r^�Y[�P`rj���VXhuj�Z��
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+"'6!�96�8 � :$� ��� : � � �������'6�� � � � ��6����� ���	� � )	

� �uj�o>�k]_�k`\Ynµ�j z Yn^�Yª���kcnjl` | j�tkW5]�hkh�vDo zy| xyW5jl`\�uVF�<�<Y[h±`r^�VF�kt��Pj���«F£��~tk]_^\`rjl^\VXhkY�jl`b]�c84�� �u� �u�²� ��5iY[Z
]���]_^\`\Y[�lt�c[]_^>�kVXW5]�Y[h��uj��PVXW��MVXZ\Yn`\YnVXh�W�jl`\�uV��¬�<huV�`yY[hk�lcªtk�uj��6Yªh6`\�uj(�lVFVXW��PVXW���tu`\]_`\Y[VXh�W�jl`\�uV��kZy]�Z

�k^\jlµ�YnVXtkZ�cn£��kj�Z\�P^�Yn«Mj��¬� �qtu`l� `\�kjºm�j�hujl^H]�c%Z\`r^�]_`rjlm�£"Y[W5��c[Ynj���Y[h"`\�uj-cnV��l]�c ��U �ujl`rjl^�W5Y[h�]_`\YnVXh"�l]�h�«Mj

�@^�tkYn`r�Dtkc[cn£)]_�k��cªYnj��"�kjl^\j�� { VXtumX��cn£��¦`\�uj ��U®hk]_`\tu^\j-]_`5])huV��ujºV��>]�mXYnµ�j�h�Z\tu«¬�uVXW5]�Yªh�«MVXtkhk�k]_^�£�Y[Z

�Dtkhk�P`\YnVXh�V��%`\�uj5Z\YnmXh)V��,`\�uj5�uV�`~�k^\V��ktk�P`>V��%`\�uj�jP�F`rjl^Hhk]�c huV�^�W5]�c ]�h��)`\�uj�¤�tkY[��µ�j�cnV��lYn`�£�� ¥ j5Z\jl`b]

z Yn^�Y[�H�kcnjl`¶�PVXhk�kY[`\YnVXh·]_`�`\�uj
Y[hu¤kV ¡ µ�j�cnVF�lY[`�£�huV��uj�ZbvDhujlmX]_`\Ynµ�j�Z\YnmXh­x%]�h��·] | j�tkW5]�hkh·�PVXh��kYn`\YnVXh�]_`»`\�uj

VXtu`r¤kV ¡ µ�j�cnVF�lY[`�£6huV��uj-v@�QVXZ�Yn`\Ynµ�j
Z�YnmXh­xH� � jl^\j��M¡%j
�@VXc[cnV ¡¸`\��Y[Z»]_���k^\VX]�����`rV��@]��Pj(�lVFVXW �PVXW���tu`\]_`\YnVXh�Z

¡KYn`\��µ�V�^\`\Yª�Pj�Z¶cnVF�l]_`rj���]_`�Yªh±`rjl^\�D]��Pj�Zl� z j�]�c[Y[hkm�¡»Yn`\�º](µ�V�^�`rjP�-]_`q`\�uj~Y[h�`rjl^\�D]��PjpY[ZqhuV�`q^\j�]�c[cn£5](�k^�V�«�cnj�W

�@V�^J��tk^\jiY[ZrV�`\�kjl^�W5]�c±��£��u^\V��u£Fh�]�W5Y[� �PVXW���tk`\]_`\YnVXhkZl��tkZ\Yªhum�`\�uj¶Uq�uV�^�Y[h~�<¨>^�j�Z\�uV»]�c[m�V�^�Yn`\�kW��qv@¹½`�Y[ZJ`rV»«Mj

huV�`rj��-`\�k]_`q¡KY[`\�uVXtu`q]�h±£ | j�tkW']�hkh �¶U³�@V�^¶`\�uj~W�VXW�j�h�`\tkW®«�]�c[]�hk�Pjyj�sFtk]_`\YnVXh¬�u]�h�Y[cªc��w�MVXZrj��5�k^�V�«�cnj�W

jP�uY[Zr`\Z>�BV�^>`\�uj��k^\j�Z\Z�tu^\j��Ýx·¹ hk�kjlj��¬�­`\�kj
�k^�V�«�cnj�W �PVXW5j�Zy¡KYn`\�6]�^\jlµ�jl^HZ\]�cO¤�V2¡ ]_`y`\�uj�hkVF�uj�Z»V��i] �u��j��

� �



| j�tkW5]�hkh ��U§Yªh±`rjl^\�D]��Pjp�@V�^�`\�uj~j�hujl^�m�£�«­]�c[]�hk�Pj~j�sFtk]_`\YnVXh¬�¦¹°h-`\�kY[ZK�l]�Zrj���huV�µ_]�c[tujpY[ZKZ\tu�k��cªYnj��'`rV'`\�uj

Y[hk�PVXW'Y[humºZ\�Qj��lY����bj�h�`\�k]�cn�F£�� � V-V2µ�jl^��PVXW5j'`\�kY[Z>�kY9�º�ltkcn`�£��M¡%j5Y[h�`r^\VF��tk�Pj
`\�kj(�k£Fhk]�W'Y[�bW5]�h�]_m�j�W�j�h±`

V�� ��U§]_`�VXtu`r¤kV ¡¸�PVXtu�­cnj��-«MVXtkhk�k]_^�Y[j�Zl�

� �uj�� o zy| �Q�PVXtu��cnj��·Z�tu^\�D]��Pj�Z�]_^\jbW5]�h�]_m�j��6Y[h-`\�uj~�@VXc[cnV ¡KY[hum(¡q]�£��%oq`�j�]������PVXtu��c[Yªhum�Yn`rjl^�]_`\YnVXh Ì

�_� { j��Pj�Ynµ�jb`\�kjpW5]�Z\Z�¤­t����kj�cª�-�B^\VXW�`\�uj~mXcnV�«�]�c<�kVXW5]�Y[h�vDc[Yn¢�jp] z Y[^�Y[����cnjl` �¶UKxH�

7 �Kfiµ�j�h±`\t�]�c[cn£���]_�k�­cn£º]�^�j�c[]���]_`\Y[VXh·Zr`\]_m�jºvDZrjlj�fis­� �']�hk��^�j�W5]_^\¢�«Qj�c[V2¡>xH�

�F�>UqVXW���tu`rj�`\�uj)�uV�`º��^\VF��tk�P`'«Mjl`�¡%jlj�h `\�uj�v@jlµ�j�h±`\tk]�cªcn£³^\j�cª]��Fj��­x5W5]�Z\Z�¤�t��³]�h��³`\�uj)VXtu`½¡%]_^H�

hkV�^�W5]�ce� z jl`rjl^�W5Y[hkj
`\�uj�hk]_`\tk^\j
V��i`\�uj��PVXtu��cnj�� ��U «F£�t�Z\Y[hum5`\�kj(]_«MV µ�j�^�tkcnj�� � �kY[Z»�uVXc[�kZ»�@V�^

`\�kjbW�VXW�j�h�`\tkW�]�hk�·`\�uj~j�hujl^\m�£-«�]�c[]�h��Pj~j�s�tk]_`\Y[VXhkZl�

�u�>UqVXW���tu`rjp]_mX]�Y[h6`\�ujpW5]_`r^�Yn���@V�^�`\�ujp��^\j�Z\Z\tu^�j>j�sFtk]_`\YnVXh"v@`\�uj ��U§hk]_`\tu^�jp�k]�Z�����]�hum�j��­xH�

�F� { j��Pj�Ynµ�j�`\�uj¶Zr`r^�j�Z\Z²`rj�hkZrV�^ �kj�cª�
�@^\VXW `\�ujqmXcnV�«­]�cu�uVXW5]�Y[h�vDc[Yn¢�j¶] | j�tkW5]�hkh ��U�xJ]�hk�¬��jlµ�j�h�`\tk]�c[c[£��

]_����cn£º]5^\j�c[]��u]_`\YnVXh·Zr`\]_m�j��

�F� { j��Pj�Ynµ�j
Z\�Qj��lY����>j�h±`\�k]�c[��£-]�hk��`\�ujl^HW5]�c¬¤�t�� �kj�c[�kZ��F¡»Yn`\�-jlµ�j�h±`\t�]�c[cn£�^\j�c[]��u]_`\YnVXh¬�

oq`�`\��Y[Z¶�MVXY[h�`l��Z\VXW�jp^\j�W5]_^�¢FZ�]_^�jp`rV5«MjpW5]��uj��

� Z\Y[hum·^�j�c[]���]_`\Y[VXh�Zr`\]_m�j�Z�cnj�]���Zp`rV�Z�W�V�V�`\��Y[hum·`\�uj����k]�hkm�j�Z
V��¶`\�kj ��U µ_]�c[tuj�Zb«�tu`bW']�£�¡%j�]_¢�j�h�`\�uj

�PVX�ujl^\j�h��Pjp«Mjl`�¡%jlj�h·`\�ujbW']�Z\Z¶¤�t�� �kj�c[�kZqV��²`\�uj~�lVFVXW Z�tu«¬�uVXW5]�Y[h-]�hk��`\�kj~mXcnV�«�]�c<�uVXW']�Y[h¬�

� �Mj��lY ���6`r^\j�]_`\W�j�h�`·Y[Z�]_�k��c[Ynj��³`rV0`\�uj�j�hkjl^\m�£³«�]�cª]�hk�Pj ��U>� � �uj�¤kV ¡ ��Yn^\j��P`\YnVXh ]_`-`\�uj | j�tkW']�hkh

huV��uj�Z>V��i`\�uj�� o zy| �<�PVXtu��c[j���«MVXtkh��k]_^\£·W5]2£6«Mj�Yªh±µ�jl^\`rj�����tu^�Y[hum'`\�uj��PVXW���tu`\]_`\YnVXh<�~¹ h�`\�uj��l]�Zrj�V��

Y[h�µ�jl^�Z\YnVXh�Zl��¡%jp����]�hum�jp`\�uj~hk]_`\tu^�j>V���`\�uj ��U `rV�`\�uj z Yn^�Y[�H�kcnjl`%VXhuj��kcnj�]��kYªhum
`rV'�B^\jljl��Yªhum(`\�ujyj�h±`\�k]�c[��£

µ_]�c[tuj~`rV5`\�uj
c[]�Zr`��PVXW���tk`rj���VXhuj��»v � ��Y[Z¶Y[Zq^\j�cnj�]�Z\j��·Yn��`\�uj~¤kV2¡ �kYn^\j��P`\Y[VXh�Y[Z¶Y[h�µ�jl^\`rj��6]_mX]�Y[h<�Ýx

� �ujy�k^�jlµFYnVXt�Z\cn£5�k^�j�Zrj�h±`rj��6Zr`r^�]_`rjlm�£�W5]�£-«Mj~�uj�huV�`rj��·]�Z��g�@tkcªcQo zy| �[��«Qj��l]�t�Zrj~`\�ujpW5]�Z\Z�¤�t��º]�hk�·`\�uj

Zr�Mj��lY ���
j�h�`\�k]�cn�F£�]_^\j5�PVXhk�Pjl^Hhuj��¬�b¹ `pY[Z>�MVXZ\Z\Yn«­cnjb`rV·Y[h��ujl�Mj�hk�uj�h�`\cn£��uj ��huj(`\�uj��PVXtu��c[j�� ��U �@V�^~j�]����

«�]�c[]�h��Pj~j�s�tk]_`\Y[VXh¬�k¢�jljl��Y[hkm�`\�ujb]��k]_�k`\Y[µ�jp�ujl`rjl^�W5Y[h�]_`\YnVXh-VXhkcn£��BV�^K`\�ujpj�hujl^\m�£�VXhuj��
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�uV�^¶`\�uj � ¨¸Z\YªW
tkcª]_`\YnVXh¬�±¡%j~���uVXZ\j>`\�kjpU¶fio¸U � 7 � oK¹ { f0W�V��\¢���tu� 4�� � 5w� � �kj»^�YªZrjl^,�­]_^\`,�@V�^�W5Zq](�k]�cn�

�P£�c[Y[hk�ujl^
V��K��� � 7 W Y[h"��Y[]�W�jl`rjl^�]�hk� �F�[� �)W4Y[h��uj�YnmX��`l� � �uj�Y[hkZ\Y[�kj'Y[Z ��c[cnj���¡KYn`\� � ��Z\��]_�Qj��"`\tu«Mj

«�tkh��kcnj�� ��� 7 W�Y[h��kj�YnmX�±`l� Y[h�`rV6¡»�kY[����`\�uj-�uV�`b�k^HY[W5]_^\£)¤kV ¡ j�h�`rjl^�Zl� 7yhujº¤kV2¡ �kY[Zr`r^HYn«�tu`\YnVXh)«­]��5j��

hkY[hkj�`\tu«Mj»Z\tk�k�MV�^\`i��cª]_`rj�Z,]�hk�ºVXhuj~]�h�`\Y��wµFY[«k^�]_`\YnVXh'«�]_^%]_^�j��k�Fj���Y[h5^�j�Zr�Mj��P`\Ynµ�j�cn£�`\�uj>«MV�`r`rVXW��utu�k^�YnmX��`

]�hk�)�ltu^\µ�j�����]_^�`>V��,`\�uj�«�tkhk�kc[j�� 7~tu^»`rj�Z\`y�l]�Z\j�Zp]_^\j��ujlµ�V�`rj���`rV-`\�uj(�lVFVXW�Z\Y[W�tkc[]_`\YnVXhkZKV�� Ì vDYBxK`\�uj

� �w`\tu«Mj~«�tkhk�kc[j»^\jlmXY[VXh·]_«MV2µ�jb`\�kjpc[]�Zr`¶`\tu«MjpZ\tu���QV�^�`%�­c[]_`rj��OvDY[YBx,`\�uj~¤�V2¡¸��Y[Zr`r^�Yn«­tu`\YnVXh5«­]��5jp^\jlmXYnVXh<�

¹°h���]_^\`\Y[�lt�c[]_^���¡,j~¢�huV ¡ V���`\�ujpjP�uY[Zr`rj�hk�PjpV���¤�tkYª�ºµ�V�^�`\Y[�Pj�ZKcnV��l]_`rj��6Yªh-`\�uj � �w`\tu«Mj~«�tkhk�kc[j»¡q]_¢�j��

¥ j��PVXW���]_^\j(`\�uj �Oz U �lVFVXW ^\j�Z\tkcn`\Z(vD�l]�c[cnj�� �Oz U�x�¡KYn`\���MVXZr`°�w�k^\V��Pj�Z\Z\Yªhum�v@V�^~����]�Y[huj��­x�3QVFVXW �PVXW��

��tu`\]_`\Y[VXhkZl�¶�l]�c[cnj�� � VXZ\`l� �,£��MVXZr`°�w��^\VF�Pj�Z�Z\Y[humu�%¡,j�W�j�]�h ]��PVXW���tk`\]_`\YnVXh³Y[h�`�¡%V�Y[h��ujl�Mj�hk�uj�h�`5]�hk�

Z\tk�l�Pj�Z�Z\Ynµ�j»Z\`rjl��Z Ì �k^�Zr`l��`\�ujK�PVXW���tk`\]_`\YnVXh5V��¬`\�ujKmXcnV�«�]�c��kVXW5]�Y[h5]�hk�<�±Zrj��PVXhk�¬�F`\�ujK�PVXW5��tu`\]_`\YnVXh'V��¬`\�uj

�lVFVXW®Z�tu«¬�uVXW5]�Y[h¬� ¥ j>]�cªZrV
�PVXW��­]_^\j»`\�kj �Oz U��lV�VXW®^\j�Z�tkcn`\Z¦¡»Yn`\��`\�uj>mXcnV�«�]�c­�uVXW5]�Y[hºZ\Y[W�tkc[]_`\YnVXhkZi]_`

cnV ¡ ]�hk�·�kY[mX��Zr��]��Pjp^\j�Z\VXc[tu`\YnVXhkZpv@^�j�Zr�Mj��P`\Ynµ�j�cn£-�uj�huV�`rj�� { jl�@�5]�h�� { jl�°�2xH�

¹°h�]�cªcO`\�uj��k^\j�Z\j�h±`rj����PVXW��­tu`\]_`\YnVXhkZl�M`\�uj(]��uµ�j��P`\YnVXh)`rjl^HW�Y[ZKjP����c[Yª�lYn`l� � �uj
�­�±£�Z\Y[�l]�c�W�V��uj�c[Z>]�hk��`\�uj

hFtkW�jl^�Y[�l]�c­��]_^�]�W5jl`rjl^�Z%�BV�^q`\�uj~Y[h�`rjl^�hk]�c­Yn`rjl^�]_`\Ynµ�j~W�jl`\�uV���vD�ujl^\j�� � ^�j��PVXhk�kYn`\YnVXhkj���U%VXh�¯\tumX]_`rj��6¨>^H]��kY��

j�h�`Hx¶]_^\jbYª�uj�h±`\Yª�l]�cM�BV�^>]�c[cM`\�ujbZ\YªW
tkcª]_`\YnVXhkZl� ¹°h���]_^\`\Yª�ltkc[]_^���`\�ujbZ\`\]_`\YnVXhk]_^\£��P^�Yn`rjl^HY[]�Y[Zp�l� ��� 
 � I �BV�^»`\�uj

^\j�c[]_`\Y[µ�jp�kY��Mjl^\j�hk�Pj~jl^\^\V�^K�Qjl^»tkhkYn`qV���`\Y[W�j'v@¡KYn`\�6]�W5]���YªW
tkW�V�� 7 �g�����'VXtu`rjl^»Yn`rjl^H]_`\YnVXhkZHxH�

¥ j(�Mjl^\�BV�^HW¾]�c[cJ`\�uj(�PVXtu��cnj���Z\Y[W�tkc[]_`\Y[VXhkZ�¡KY[`\�6`½¡,V6¨yf | f � ¹�`\]�Zr¢�ZytkZ\Y[hkmº]º«�Y��w�k^\V��Pj�Z\ZrV�^y�PVXW���tk`rjl^

v � tkh�f,h±`rjl^��k^�Y[Zrj 7 ��W5VF�uj�c 7 ��� 7 � 7 ��� ��� � xH�
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U%VXhk�Pjl^HhkY[hum�`\�ujbmXcnV�«�]�c<�uVXW']�Y[h¬�u¡%j
tkZrj~`½¡,V�W�j�Z\�uj�Z�� � �kj �k^�Zr`¶VXhuj��Q�l]�c[cnj���`\�kjpmXcnV�«�]�c<�PVX]_^HZrj
W�j�Z��¬�

W5]_¢�j�Z¶tkZ\j»V�� �F� ���_�5�Pj�c[c[Zl� � �kjl^\j>]_^�j �_�_�(�ujP�u]��uj��u^H]�c­j�c[j�W�j�h±`\Z¶Yªh'`\�uj>�lVFVXW ^\jlmXYnVXh¬� � �kj>Zrj��PVXh��-VXhuj

Y[Zy�l]�c[cnj���`\�uj(mXcnV�«­]�c �­huj�W5j�Z\��v@j�]������Pj�c[c�V��,`\�uj��PVX]_^�Zrj5W�j�Z\�)Y[ZyZr�­c[Yn`»Yªh±`rV-j�YnmX��`HxH�<Zrjlj5�²Ynmu� 7 � � �kY[Z

��huj~W�j�Z���Y[ZqW5]��ujyV�� � 7 � � �X�º�Pj�c[c[Zl� �²Ynmu� �(Z\�kV2¡KZ¶�ujl`\]�Yªc[ZqV��O`\�ujpW5j�Z\�uj�Zq¡KYn`\��`\�uj~`r^H]��Pj~V��J`\�uj � �w`\tu«Mj

«�tkh��kcnj�� � �uj»W5j�Z\�º�PVXh��Pjl^�hkY[hum�`\�uj>�lV�VXW Z\tk«M�kVXW5]�Y[h5Y[Z%W5]��uj>V����F� 7 �X���Pj�c[cªZ>v@¹ `¶Y[Zi�­]_^\`iV��J`\�uj»mXc[V�«�]�c

�uVXW5]�Yªh ��huj�W�j�Z\�­xH�»¹½`>Y[Z>]ºZ\cªY[�PjpV��¦`\�uj
^�Y[Zrjl^>¡KYn`\�6¡%]�cªc[Zl�­Yªhkcnjl`
v@«MV�`r`rVXWºxK]�hk��VXtu`\cnjl`�vDtu�k�Mjl^Txq]_^\j�]�Z��

Zrjljb�²Ynmu���u�

��. ��.�� ) � � 6�8 : 
 ������6 �����'8 6��
� �ujº«MVXtkhk�k]_^\£��PVXhk��Yn`\YnVXhkZb�BV�^�`\�uj�mXcnV�«�]�c%�uVXW5]�Y[h"�PVXW���tu`\]_`\YnVXh�Z�]_^�jº`\�uj-tkZ\t�]�c¦VXhuj�Zl��U%VXhk�Pjl^�h�Y[hum

`\�ujy�lVFVXW7�PVXW���tu`\]_`\YnVXh�Zl��`\�ujl^\j~]_^\j~Zr�Mj��lY ���K«QVXt�hk�k]_^\£5�PVXhk��Yn`\YnVXhkZ,�BV�^q`\�ujyjP�uYn`~vDtu�k�Mjl^%Z�tu^\�D]��Pj xH� z tuj

`rV)`\�uj��k^\j�Zrj�hk�Pj�V��K]�µ�V�^\`rjP��]��P^�VXZ\Z(`\�kY[Z
«MVXtkhk�k]_^\£���¡%j-t�Zrjºo>�k]_�k`\Ynµ�j z Yn^�Y[�H�kcnjl` | j�tkW']�hkh vDo zy| x

��U7�@V�^-`\�uj�Z\�Qj��lY�����j�h�`\�k]�cn�F£³]�hk��`\�kj�W5]�Z�Z'¤�tu�Q� ¥ j�]�c[Z\V"Z\�uV ¡¾^�j�Z\tkcn`\Z'V��b�PVXW���tu`\]_`\Y[VXhkZ'¡»Yn`\�

z Yn^�Y[�H�kcnjl`O�PVXh��kYn`\YnVXhkZ<�BV�^J`\�kY[Z<«MVXtkh��k]_^\£��O�uV�^�`\�uj �Oz U��PVXW5��tu`\]_`\YnVXhkZ�� `\�uj%W�VXW�j�h�`\tkW ]�hk�p`\�uj,j�hujl^\m�£

«�]�c[]�h��Pj%j�sFtk]_`\YnVXh�Z VXh(`\�ujqmXcnV�«�]�cu�uVXW']�Y[h�]�hk��VXh�`\�ujq�lVFVXW+Z\tu«¬�uVXW5]�Yªh
]_^\j��PVXtk��cnj��¬�¦U%VXhk�Pjl^�h�Y[hum>`\�uj

�k^�YªW5]_^\£6¤�V2¡+j�hujl^�m�£�«­]�c[]�hk�Pj�j�sFtk]_`\YnVXh¬�J`\�uj5�lVFVXW	Y[hkc[jl`>��^�Y[W5]_^\£6¤kV2¡ `rj�W��Mjl^�]_`\tu^\j5]�hk��`\�uj��lV�VXW

VXtu`\cnjl`»`\�ujl^�W5]�cO¤�t��·]_^\j(�PVXtu��cnj��6¡KYn`\��`\�kjbmXcnV�«�]�c��uVXW5]�Yªh�vD]�ZyY[h6]º�uVXW5]�Y[h��uj��PVXW��MVXZ\Yn`\YnVXh6W�jl`\�uV��¬�

zyz~� xH� � �kj»hFtkW�jl^�Y[�l]�c­��]_^�]�W5jl`rjl^�Z%�BV�^q`\�uj �Oz U:�PVXW���tu`\]_`\Y[VXhkZq]_^\j Ì �PVXtu��c[Yªhump�Mjl^�YnV�� ��� � 7 �
VXtk`rjl^

Yn`rjl^�]_`\Y[VXhkZK]�hk�·^\j�c[]��u]_`\YnVXh·��]_^H]�W�jl`rjl^ 
 ���_�g��vDtkhkc[j�Z\Z¶jP����c[Y[�lYn`\c[£ºZr`\]_`rj��­xH� � �kjbh�t�Wb«Mjl^�V�� �PV�^\^\j��P`rj��

huV��uj�Z¶Y[h�`\�uj~mXcnV�«­]�cQ�PVXW5��tu`\]_`\YnVXh·YªZ � �_�·v@«�tu`¶¡%jp�k]�µ�jpW5]��kjp�PVXW���tu`\]_`\YnVXh�Zq¡KYn`\�-�kY��Mjl^\j�h�`qhFtkW
«Mjl^�Z

V�� �PV�^\^\j��P`rj���huVF�kj�ZHxH�

� �
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� �uj»�Mjl^\�BV�^HW5]�hk�Pj�Zi�PVXh��Pjl^�hkY[hum
`\�ujpU ��� `\Y[W5j�vDtu��`rV�]b^\j�c[]_`\Ynµ�jy�kY��Mjl^\j�hk�Pj»�Mjl^,tkhkY[`¦V��<`\Y[W�j»V��<]_«MVXtu`

�
� �l� �/. 
 � IHx�]�hk��`\�uj�W�j�W5V�^\£6]_^\j(c[Y[Zr`rj���Y[h � ]_«­cnj��_� ¥ j��l]�h�W5]_¢�j�ZrVXW5j(�PVXW'W�j�h±`\Z�� � �uj(W�j�W�V�^\£

tkZrj��'Y[h�`\�uj �Jz U0�l]�Zrj»]�h���Uq�k]�Yªhuj����l]�Zrj»YªZ Z\Y[W5Y[cª]_^Kv@�@]��P`rV�^ 7 xH� � �ujl£(�ujljl��cn£(�kY��Mjl^¦�@^\VXW `\�uj»W�j�W�V�^\£

hujlj��uj��(Y[h
`\�uj¶�l]�ZrjqV�� { jl� �~v@�D]��P`rV�^ ��xH�²¹½`²Y[Z�`\�ujqZ\]�W�jq�BV�^²`\�ujKU � � `\Y[W�jq�PVXW���]_^HY[ZrVXh¬� � V�^\jlV µ�jl^��±¡»Yn`\�

��]_^�]�cªcnj�c��PVXW��­tu`\]_`\YnVXhkZl�F`\�uj �Oz U³W�jl`\�uV��ºcnj�]���Zi`rV(cnV2¡%jl^KU ��� `\Y[W�j�� � j�h��Pj���Y[`,Y[Z,�MVXZ\Z\Yn«�c[j¶`rV�cnV��l]�c[cn£

Y[hk�P^�j�]�Zrj5`\�uj5]��l�ltu^H]��P£�V��%`\�kj'�PVXW���tu`\]_`\Y[VXh:vDZrjlj5«Mj�cnV ¡>x>VXh�`\�kj5mXcnV�«�]�c¦�kVXW5]�Y[h�¡KY[`\�uVXtu`~Y[hk�P^\j�]�Z�Y[hum

`\�ujb�PVXZ\`�`rV�V�W
t����¬�%UqVXhk�Pjl^�hkY[hkm�`\�uj�U � � `\Y[W5jpZr�Mj�h±`¶�@V�^K`\�uj
�PVXtu��c[Y[hkmu�F`\�kj �Oz U§Yn`rjl^H]_`\YnVXhkZ¶VXh6`\�uj

mXcnV�«�]�c¬�kVXW5]�Y[h�V�^�`\�ujptu�¬�k]_`rj�Z%V���`\�uj~«MVXtkhk�k]_^�£5�PVXhk�kYn`\YnVXh�VXh�`\�kj>�lVFVXW��uVXW']�Y[h��PVXZr`�]_«MVXtu`p�l���®V��

`rV�`\]�c�U ��� `\Y[W�j�� � ��Y[Z%^�]_`\YnV'W5]2£-«Qj~cnV ¡,jl^»¡KYn`\��]�h·Yªhk�P^\j�]�ZrjpY[h6W�j�Z\���Pj�c[c<hFtkW
«Mjl^��

�²Ynmu� ����cnV�`\Z(`\�uj��PVXh�µ�jl^\m�j�hk�Pj6�kYªZr`rV�^\£�V��»`\�uj�W5]�Z\Z�¤�t���µ_]_^�Y[]_«­cnjº�@V�^�`\�uj-^\jl�@jl^\j�hk�Pj-mXcnV�«�]�cq�uVXW']�Y[h

�PVXW���tk`\]_`\YnVXh�v { jl�@���FZr`\]�hk�k]_^��'�PVXW���tu`\]_`\YnVXhQx²]�hk��`\�uj �Oz U0VXhuj�Z���tkZ\Yªhumyµ�]_^�Y[VXtkZ ��U�hk]_`\tu^�j�ZKv z Yn^�Y[�H���

cnjl`�V�^>o zy| xH�­o>c[c¬`\�uj
�PVXh±µ�jl^\m�j�h��Pj��kYªZr`rV�^�Ynj�Z¶�@V�^K`\�kjpµ�]_^HY[]_«�cnj�Zbv 	� � � ) � � � 143 xq]_^\jpmXY[µ�j�h6Y[h�`rjl^HW5Z�V��

^\j�c[]_`\Y[µ�jp�kY��Mjl^\j�hk�Pj��k«Mjl`�¡%jlj�h·`½¡,Vº�PVXhkZrj��ltu`\Ynµ�j
VXtu`rjl^KYn`rjl^H]_`\YnVXhkZl�kY[h���Y[Z\�P^\jl`rj � 7 huV�^�W Ì�� � >J�
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¹°h�fis­�6���_��>"Zr`\]�h��kZ~�@V�^
]�µ_]_^�Y[]_«�c[j�� ' �BV�^
`\�uj5VXtu`rjl^�Yn`rjl^�]_`\YnVXh��PVXtkh±`rjl^�]�hk��hk���BV�^p`\�kj'h�t�Wb«Mjl^pV��

huV��uj�Zl� � ��`rV�])^\j�cª]_`\Ynµ�j��kY��Mjl^\j�hk�Pj-V��K`\�uj�V�^H�ujl^�V��
�l� �����i`\�uj·�PVXh±µ�jl^�m�j�hk�Pj��kYªZr`rV�^�Ynj�Z(]_^\j�Z\Y[W'Y[c[]_^��

� £���Yª�l]�c[cn£��¬]_�B`rjl^º�l����� � �Oz U Yn`rjl^H]_`\YnVXhkZ5v@V�^b]_«MVXtu` 7 �����½�_���·VXtk`rjl^bYn`rjl^�]_`\YnVXh�ZHxH�¬`\�uj5�PV�^\^\j��P`\Y[VXh�µ�]�cªtuj�Z

]_^\j�Zr`\]_«�Yªc[Yn�lj��¬�»¹ h)�²Ynmu� �F�¬¡,j���cnV�`>`\�uj�jlµ�VXc[tu`\YnVXhkZ>V��¦`\�kj�^�j�c[]_`\Ynµ�j(�PV�^\^\j��P`\YnVXh)`rjl^�W'Z»�@V�^y`\�uj(W5Y���`\tu^\j

j�hujl^\m�£)«�]�cª]�hk�Pj5j�sFtk]_`\YnVXh³vDW�mX� � �OZrjlj�fis­� �Xxy]�hk���BV�^
`\�uj'W5Y���`\tu^\j5W5VXW�j�h±`\t�W�«�]�c[]�hk�Pj'j�s�tk]_`\Y[VXh

vDW�mX� ¨���Z\jlj
fis­�»�l�±xH� � jl^\j���`\�ujb`rj�Zr`»Y[h�µ�VXcnµ�j�Z � �_�'�PV�^\^\j��P`rj���huV��uj�Zl� � �uj~jlµ�VXc[tu`\YnVXh�Z�V��²`\�ujp^\j�cª]_`\Ynµ�j

^\j�Z\Yª�ktk]�c[Z�]_^\j·]�c[ZrV)mXYnµ�j�h<� � �kj � 7 huV�^�W5Z�V��>`\�uj���cnV�`r`rj���sFtk]�h�`\Yn`\Ynj�Z�]_^\j��uj �­huj��0«�£ � ��� � � Ð } � � � � � Ð �
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¡K�ujl^�j �(Z\`\]�hk�kZ¶�@V�^K]��PV�^\^\j��P`\Y[VXh·`rjl^�W V�^K]�^\j�Z\Yª�ktk]�cM]�hk� ' �@V�^�`\�uj~VXtu`rjl^>Yn`rjl^�]_`\YnVXh6�PVXtkh±`rjl^2�

� j�hk�Pj��~`\�uj��PVXh�µ�jl^\m�j�hk�Pj�V��(`\�uj �Oz U�]�c[m�V�^�Yn`\�kW Y[Z·�@]�Zr`l�¾oq`·`\�uj�j�hk� V���`\�kj��PVXW���tu`\]_`\YnVXh<�~`\�uj

�kY[Z��P^\jl`rj � 7 huV�^HW�V��»`\�uj�j�hkjl^\m�£��PV�^�^\j��P`\YnVXh�Y[Z(V��y])�@jl¡7¢ ¥ � � V��PVXW���]_^\j��%`\�uj�jP�u���k]�hum�j��³�MV2¡%jl^

Y[h:`\�uj � �w`\tk«Qj�«�tkh��kcnj6^�jlmXYnVXh§Y[Z'V���]_«MVXtu` ���0¢ ¥ �q�²Ynmu� ����cnV�`\Z�`\�uj)�PVXh�µ�jl^\m�j�hk�Pj��kYªZr`rV�^\£�V��
`\�uj

�lVFVXW&Z\tu«¬�uVXW5]�Yªh"µ_]_^�Y[]_«­cnj�Z(Y[h��l]�Zrj·V��y�PVXW���tu`\]_`\Y[VXh�¡KYn`\� z Yn^�Yª���kcnjl` ��U®VXh�`\�uj·tk�k�Mjl^�«MVXtkh��k]_^\£��

� �uj)�PVXh�µ�jl^\m�j�hk�Pj��kYªZr`rV�^�Ynj�Z�]_^\j�Z\Y[W5Yªc[]_^'`rV0`\�uj�o z>| «MVXtkhk�k]_^\£��l]�Z\j��®Uqcnj�]_^�c[£���`\�uj��PVXW���tu`\]_`\Y[VXh

�PVXh�µ�jl^\m�j�hk�PjºYªZ~Z\YnmXhkY �­�l]�h±`\cn£�] �Qj��P`rj���«�£�`\�uj�^\jl�@^\j�Z\�kW5j�h±`\ZyV��%`\�uj5�PVXtu��c[j��)«QVXt�hk�k]_^\£·µ_]�c[tuj�Z~]_`b`\�uj

«MjlmXY[hkhkYªhum-V��¶`\�uj'�PVXW���tk`\]_`\YnVXh¬�-¹ h��@]��P`l�²`\�ujºm�VX]�ciV��¶`\�kj'^\j�c[]��u]_`\YnVXh���]_^�]�W�jl`rjl^ 
 vD�ujl^\j���� �XxpY[Zp`rV

��]_^\`\c[£��k]�W�� `\�uj�Zrj�VXZ\�lY[c[c[]_`\Y[VXhkZ�vD]�cnV2¡%jl^-µ�]�cªtuj��uVFj�Z�huV�`ºm�^�j�]_`\cn£³Y[hk�P^�j�]�Zrj�`\�kj��k]�W5��Y[hum�xH� � VXW�j

]��k�kY[`\YnVXhk]�cJ`rj�Zr`\Z~Z\�uV ¡,j��)`\�k]_`y`\�uj��uj��P^�j�]�Zrj�V��¦`\�uj��PVXtu��cªY[hum'�Mjl^�Y[VF�0v@�BV�^~Y[h�Zr`\]�hk�Pj�� ��� � �XxKc[j�]��kZ>`rV

]�«Mjl`r`rjl^y�PVXh±µ�jl^\m�j�h��Pj��kYªZr`rV�^\£�¡KYn`\�·Y[�kj�h±`\Y[�l]�c<���±£�Z\Y[�l]�c<^\j�Z\tkcn`\Z�� � V ¡,jlµ�jl^2�Q`\�kjb�PVXtu��c[Yªhum'U ��� `\Y[W�j
Y[Z

Y[hk�P^�j�]�Zrj�� Ì ]_«MVXtu`K�_��� V��²`\�uj~`rV�`\]�c²U ��� `\Y[W�jpYªh-`\�ujp�l]�ZrjbV�� ��� � ��YªhkZr`rj�]���V��q�l���7Y[h-`\�kjp�l]�ZrjbV��

��� � 7 ���

�²Ynmu���6Z��uV2¡KZ
`\�uj �Oz U �kj�c[�kZbVXh"`\�kj��PVX]_^�Z\j�W�j�Z��"�PVXW��­tu`\]_`\YnVXh��BV�^2��^�j�Zr�Mj��P`\Ynµ�j�cn£�� `\�uj�j�hujl^\m�£

j�sFtk]_`\YnVXh·]�hk�·`\�ujpW�VXW�j�h�`\tkW7j�sFtk]_`\YnVXh�vD�ltk` �(�lW Y[h�Z\Y[�uj>`\�ujpW�V��\¢���tu�<�k�ujl`\]�Yªc¬V��J`\�kj~mXcnV�«�]�c<W�j�Z��­xH�

� �ujyj�hujl^�m�£��PV�^\^�j��P`\YnVXh�`rjl^�W5ZK]_^\jpcnV��l]_`rj��·]_`�`\�uj~«MV�^��ujl^qV���`\�uj � �w`\tu«Mj~«�tkhk�kc[j»]�hk�-`\�ujpW5VXW�j�h±`\t�W

�PV�^\^\j��P`\Y[VXh·`rjl^�W5Z�VXtu`\Z\Y[�uj~`\�kjp]�h±`\Y��wµ�Yn«k^H]_`\Y[hum(«�]_^�Zl�kZ\jljb�²Ynmu� �F�

� j�sFtuj�h�`\Y[]�ck�PVXW���tk`\]_`\YnVXhkZ,¡,jl^\jK�Qjl^��BV�^�W5j����BV�^%`\�ujKZ�]�W�jK`rj�Zr`%�l]�Zrj�v � � � 7 �±xH�uZrjlj>��Y[mu� �F� � �uj�^\j�Z\t�cn`\Z

]_^\jKZ�Y[W5Y[c[]_^2� � V ¡,jlµ�jl^2�F`\�kjK�PVXh±µ�jl^�m�j�hk�Pj»�kYªZr`rV�^\£(Y[Z Z\c[YnmX��`\cn£�Z\W�VFV�`\�ujl^¦�@V�^¦`\�ujKZrj�sFtuj�h�`\Y[]�ck�l]�ZrjK`\�k]�h��@V�^

`\�ujy��]_^�]�cªcnj�c�VXhkj�� �qtu`qV�«�µ�YnVXtkZ\c[£5`\�ujbU ��� `\Y[W�j~Y[Zqc[]_^\m�j�c[£'Y[hk�P^\j�]�Z\j���v@�@]��P`rV�^�`½¡,V�xH�,¹ h-�­]_^\`\Y[�ltkc[]_^2�±¡%j

�k]2µ�j�]�c[Z\V'^\jl�MV�^\`rj���]º�PVXh�µ�jl^\m�j�hk�Pj��kY[Z\`rV�^\£-�BV�^>]º�PVXW��­tu`\]_`\YnVXh�¡KYn`\�·]��PVXtu��c[Yªhum��Mjl^�YnV��-V����l���ºVXtk`rjl^

Yn`rjl^�]_`\Y[VXhkZl� | V��PVXh�µ�jl^\m�j�hk�Pj']��l�Pj�c[jl^�]_`\YnVXh�Y[Z»mX]�Y[huj��)]�hk��`\�uj'U � � `\Y[W�j(Y[Zy�kYnmX�kjl^��»¹°h��@]��P`l�¬`rV·Z\VXcnµ�j

`\�uj���huj']�hk�"�PVX]_^�Zrj-W�j�Z\��Zr£�Zr`rj�W5Z�]_`bj�]����0�PVXtu�­c[Y[hum·Yn`rjl^H]_`\YnVXh"YªZbhuV�`�]·m�VFVF��Zr`r^�]_`rjlm�£���tuj5`rV�`\�uj

Zr`r^\VXhkm'huVXh���c[Yªhuj�]_^�Yn`\Ynj�Z��
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U%VXhk�Pjl^HhkY[hum-ZrVXW�j�mXcnV�«­]�c s�tk]�h�`\Yn`\Ynj�Z��<Z\tk����]�Zy`\�kj�jP���H�k]�hum�j���`\�ujl^HW5]�c²�MV2¡%jl^��<`\�uj�Zr`rj�]�W4W5]�Z\Zy¤kV ¡

^�]_`rj��¬�n�n�n�u]�c[c­`\�uj~�PVXW���tu`\]_`\Y[VXhkZ%mXYnµ�j>Z�Y[W5Y[c[]_^,^\j�Z\tkc[`\Zl� �uV�^�Y[hkZr`\]�h��Pj���`\�ujyjP�u���k]�hkm�j��-`\�ujl^�W5]�c­�MV2¡%jl^��uY[h

`\�uj �Jz U �PVXW���tu`\]_`\YnVXh<�kY[Z¶Z\c[YnmX��`\cn£5V µ�jl^\j�Zr`\Y[W']_`rj���vD]_«MVXtu`����	� ��Y[h-�PVXW���]_^�Y[Z\VXh-¡KYn`\�-`\�uj { jl� �~�l]�Zrj xH�

¹°h��@]��P`l�­`\�ujbY[W5�k^\V2µ�j�W5j�h±`>�ktuj~`rV'«F£�`\�uj �Oz U W�jl`\�uV��·Y[Z¶`rVº«Qj~�@VXtkhk�6Y[h-`\�ujbcnV��l]�c<µ_]_^�Y[]_`\Y[VXh�V��²`\�uj

µ_]_^�Y[]_«�cnj�Z�Y[h"`\�uj-mXcnV�«�]�cq�uVXW5]�Yªh¬�)¹ h"��]_^\`\Y[�lt�c[]_^��²`\�uj�Y[ZrV µ�]�c[tkj�Z
V��K`\�uj�Zr�Mj��lY ���5j�h�`\�k]�cn�F£"YªhkZ\Y[�uj'`\�uj

�PV�^\^\j��P`\Y[VXh'^\jlmXY[VXh']_^\j>�lcnVXZrjl^%`rVb`\�uj { jl�°��^\j�Z\t�cn`\Z¦`\�k]�h'`\�uj { jl�@�bVXhuj�Zl�Fjlµ�j�hºY[�MZ\VXW�j»tkh��ujl^\j�Zr`\Y[W']_`\YnVXhkZ

]_�k�Mj�]_^���¹ h��²Ynmu�q�l���X¡,jqZ\�uV ¡0`\�uj,j�h�`\�k]�cn�F£b�kYªZr`r^�Yn«�tk`\YnVXhp]�cnVXhum>VXhuj%µ�jl^\`\Y[�l]�c�c[Y[hkjiY[h
`\�uj%�PVXcª��c[jlm»�@V�^²`\�uj

�PVX]_^�Zrj(]�hk� �­hujbW�j�Z\���PVXW���tu`\]_`\Y[VXhkZ»]�c[VXhujºvD�l]�c[cnj����PVX]_^�Zrj(]�hk� �­huj xq]�hk�6�BV�^»`\�uj �Jz U �PVXW���tu`\]_`\Y[VXh

vD�l]�c[cnj����lV�VXW ]�hk� �Oz U �PVX]_^HZrj xH� � �uj'�lV�VXW jP��`rj�hkZ\YnVXh"Y[Zb�u^H]�¡Kh�¡KYn`\���k]�Z��uj���µ�jl^\`\Yª�l]�c,c[Yªhuj�Zl� � �uj

j�h�`\�k]�cn�F£5�k^\V���c[j�Z,�PVXW��­tu`rj���¡KYn`\�º`\�uj �Oz U³VXh-�lV�VXW®V�^¶mXcnV�«�]�cM�uVXW']�Y[hº]_^�j>µ�jl^�£'�lcnVXZrjy`rV(j�]�����V�`\�kjl^

]�hk���k^\j�Z\j�h±`%`\�uj~Z\]�W�jyµ_]_^�Y[]_`\YnVXhkZ%]�Zq`\�uj { jl�°�»^\j�Z\tkcn`\Z�� 7y«�µ�YnVXtkZ\c[£���`\�uj>«Mjl`r`rjl^¶`\�ujy�PVX]_^�Zrj~m�^�Y[�º^\j�Z\t�cn`\Z

Y[h-`\�ujbj�h±`r^\£�V��²`\�uj~�lVFVXW���`\�uj~«Mjl`r`rjl^»`\�uj~�lV�VXW �k^\j��kYª�P`\YnVXhkZl�

��. ��. - � � � ��� :�
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o>Zy�k^\jlµ�YnVXtkZ\cn£�Zr`\]_`rj��<�¬`\�ujl^\j�Y[Zy]�µ�V�^\`rjP��VXh�`\�uj(�lVFVXW�tu�k�Mjl^>«QVXt�hk�k]_^\£�� ¥ j�^\jl�MV�^\`yY[h���Y[mu�5���(`\�uj

Y[hu¤�V2¡+huV��uj5hFtkWb«Mjl^p�kYªZr`rV�^\£��PVXh��Pjl^�hkY[hum�`\��Y[Zp�PVXtu��c[j��)«QVXt�hk�k]_^\£�� � �kYªZ~h�tkW
«Mjl^ps�t�Y[�\¢�cn£��PVXh�µ�jl^\m�j�Z

`rV�� 7 Y[hu¤�V2¡1huV��uj�Z�vD]_«QVXtk` 7 �·�PVXtu�­c[Y[hum·Yn`rjl^H]_`\YnVXhkZHxH� � �uj'Yªhu¤kV2¡1^\jlmXYnVXh��PVX�kjl^\j�hk�P£³v@«Mjl`�¡%jlj�h�`\�uj

cnV��l]�c ��huj5W5j�Z\���lVFVXW	]�hk��`\�kj5mXcnV�«�]�c¦�PVX]_^HZrjºW�j�Z���^�Y[Zrjl^Px>Y[ZpZ\]_`\Y[Z\�@]��P`rV�^\£�Y[h�^\jlmX]_^���V��¶�²Ynmu�i� 7 ]�hk�

���F�¦¹°h5`\�uj�Z\j �kmXtk^\j�Zl�F`\�uj»Y[hk¤kV2¡ ^\jlmXYnVXh)vDhujlmX]_`\Ynµ�jyµ_]�c[tujKV��¬`\�kj>�uV�`%�k^\V��ktk�P`iV��<`\�uj»W']�Z\Z%¤�t��5]�hk�º`\�uj

VXtu`½¡%]_^���huV�^�W5]�c@xiYªZ��k]_^\¢Q�
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¥ j>«k^�Ynjl¤k£�^\jl�MV�^\`¦^�j�Z\tkcn`\Z,�PVXhk�Pjl^�hkY[hkmp`\�ujK¤�V2¡§�kY[Zr`r^�Y[«�tu`\YnVXh�«�]��5j»�lV�VXW®�PVXW���tk`\]_`\YnVXh¬� � �ujK�@tkh��P`\YnVXh

V��b`\��Y[Zº�kjlµFY[�Pj)Y[Z�`rV0�BV�^H�Pj�`\�kj�¤kV ¡�`rV�W�V2µ�j�`rV ¡%]_^��§`\�kj)Yªhkhujl^'^�jlmXYnVXh¬� � �uj���]_^\`\Yª�ltkc[]_^�Yn`½£�Y[Z�]�h

j�W
«Qj����uj��-�lV�VXW¾�PVXW���tu`\]_`\Y[VXh Ì `\�ujp�lVFVXW�«MVXtkh��k]_^\£'�uVFj�Z�huV�`»�P^\VXZ\Z¶`\�ujbmXcnV�«�]�c¬�uVXW5]�Yªh�«MVXtkhk�k]_^\£��

��. � .20 � 6�� � :$� �
�²Ynmu�5� �·Z\�uV ¡KZy]-Zrj��P`\YnVXh�V��i`\�uj(mXcnV�«­]�c��kVXW5]�Y[h�W�j�Z\��vD�PVX]_^�Zrj x>]�hk��V��,`\�uj(�lV�VXW�Z\tk«M�kVXW5]�Y[h"v&�­huj xH�

�²Ynmu�[� �pZ��uV2¡KZi`\�uj �­huj�W�j�Z\�'�lV�VXW ¡KYn`\��`\�kj�¤kV2¡ �kY[Zr`r^HYn«�tu`\YnVXh�«�]��'j
vDcnV2¡%jl^Tx¦]�hk�5`½¡,V�Z\tu�k�MV�^\` ��cª]_`rj�Zl�

� �kYªZ¶W�j�Z\��Y[Z�W']��uj~V�� 7 �g� �±�5�Pj�c[c[Z�� � �ujp�PVX]_^�ZrjbmXcnV�«�]�c<�uVXW']�Y[h�W�j�Z\�·YªZq`\�ujbZ\]�W�j
]�Z¶«Mjl�BV�^\j��
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� �uj»«MVXtkhk�k]_^\£(�PVXhk�kY[`\YnVXhkZ¦�@V�^%`\�uj»�lVFVXW �PVXW���tu`\]_`\Y[VXhº]_^\j z Yn^�Y[�H�kcnjl`l��jP���Pjl�k`qVXhº`\�ujytu�k�Mjl^¦«MVXtkhk�k]_^�£

v@mXcnV�«�]�ciVXtu`r¤kV ¡®]_^\j�]±xp¡K�ujl^�j�`\�uVXZrj'V���]���]_�k`\Ynµ�j ��U+]_^\jºtkZ\j��:v �@a]6cª]·o zy| �âxH� ¥ Y[`\��^\jlmX]_^���Zb`rV�`\�uj

¤kV ¡¸�kY[Z\`r^�Yn«�tu`\Y[VXhºZ\�kV2¡Kh�Y[h·�²Ynmu�[� �F��`\�kj
tkZrj~V�� �u£�hk]�W5Yª� �¶U W5]�£·Z\jlj�W hujlj��kc[j�Z\Z Ì huV5µ�V�^\`rjP�·VXh6`\�uj

«MVXtkhk�k]_^�£�� | j�tkW5]�hkh ��U�Zrjlj�W5Z²`rV~«Mj%`\�ujq^�YnmX��`²�H�uVXY[�Pj��²¹°h(�@]��P`l�X`\�kj%��^\j�Z\Z\tu^�j%�kYªZr`r^�Yn«�tk`\YnVXhp�PVXW���tk`rj��

�ktu^HY[hum(`\�ujp`r^�]�h�Z\Ynj�h�`KW5]�£·c[j�]��·`rV'¤�V2¡¸Yªh±µ�jl^�Z�YnVXhkZl�n�n� � �ujbW�VXW5j�h±`\tkW·�k`\�ujpj�hujl^�m�£·]�hk��`\�uj
�k^�Y[W5]_^�£

¤kV ¡ j�hujl^�m�£�«­]�c[]�hk�Pj'j�sFtk]_`\YnVXh�Zb]_^\j��PVXtu��cnj��"Y[h�`\�uj�Z\]�W�j'¡q]�£�]�Z
«Mjl�BV�^�j�� � �uj'�PVXtu��cªY[hum��Mjl^�YnV�� ���

Y[Z 7 ��VXtu`rjl^pYn`rjl^�]_`\YnVXh�Z>]�h���huV-^\j�cª]���]_`\YnVXh�Zr`\]_m�j5Y[Zy]_�k�­c[Ynj��¬� � �uj(h�tkW
«Mjl^»V��,�PV�^\^\j��P`rj���huV��uj�ZyY[h�`\�uj

mXcnV�«�]�cO�PVXW���tu`\]_`\YnVXh6Y[Zp� � ��� � �uj�ZrjphuV��uj�Z�]_^�jbcnV��l]_`rj��·«Mjl`�¡%jlj�h·`\�ujb¤kV2¡ ��Y[Zr`r^�Yn«­tu`\YnVXhº«�]��5jb]�hk�·`\�uj

�k^�Z\`�Z\tu�k�MV�^\`%��c[]_`rj���Z\jljb�²Ynmu�[� �F�

��. � .�� � 6�� � � ���
o»mX]�Y[h¬�i`\�kj-�PVXh�µ�jl^\m�j�hk�Pj��kY[Zr`rV�^�£"Y[Z�m�VFVF��]�h���]��D]�Zr`5�PVXh�µ�jl^\m�j�hk�Pj�V��»`\�uj �Jz U µ�]�c[tkj�Z�Y[Z(]����kYnjlµ�j��

vD]_�@`rjl^¦]_«QVXtk` 7 �>�PVXtu��cªY[hum»Y[`rjl^�]_`\YnVXhkZHxH�²�²Ynmu�¶� �»��cnV�`\ZJ`\�uj¶�PVXh±µ�jl^\m�j�h��PjK�kY[Zr`rV�^�£~V��k`\�ujq�lV�VXW Z�tu«¬�uVXW5]�Y[h

µ_]_^�Y[]_«�cnj�Z�� � �ujbZ\`\]_`\YnVXhk]_^\£��P^�Yn`rjl^HY[]5Y[Z¶^�j�]����uj���]_`K`\�uj
VXtu`rjl^»Yn`rjl^H]_`\YnVXh·hFtkWb«Mjl^b�_� � �_��� ¥ j��l]�h�hkV�`\Y[�Pj

7 �



]'W5V�^\jp�Mjl^\`\tu^\«Mj��-�Mjl^�YnV��-VXh�`\�uj �k^�Z\`»�_���'VXtk`rjl^>Yn`rjl^H]_`\YnVXhkZl� � �kY[ZKY[Z��ktujb`rV'`\�uj
`\Y[W�jbhujlj��kj��·`rVºZ\jl`

tu�º`\�uj»¤�V2¡§^\jlmXY[W�j�� z tu^�Yªhump`\�kY[Z,�Mjl^�YnV��¬�±]
¤kV2¡ ^\jlµ�jl^�Z�]�cQYªZ¦�k^\V��ktk�Pj��<��Zrjljy�²Ynmu��� ����«�tu`i`\�kj>]��k]_��`\Ynµ�j

��U tkZrj����k^\jlµ�j�h�`\Z~`\�uj��PVXW��­tu`\]_`\YnVXh)�@^\VXW �@]�Yªc[Y[humu�p�²Y[hk]�cªcn£��M¡,j(�k^\j�Z\j�h±`~Y[h)�²Ynmu�º����`\�kj(YªZrV2µ_]�c[tuj�ZyV��

`\�uj>µ�jl^\`\Y[�l]�cQ�PVXW��MVXhuj�h�`,V��<`\�kj»W5]�Z\Z%¤�tu��Yªh5`\�uj>�lV�VXW®^\jlmXY[VXh¬� � �uj»c[jl�B`%�k]�hk��Z\Y[�uj��­Y[�P`\tu^\jKYªZi^\j�cª]_`\Ynµ�j

`rV5`\�ujpZ\`\]�hk�k]_^����PVX]_^�Z\jbW�j�Z\�-mXcnV�«­]�c¬�PVXW���tu`\]_`\YnVXh"vDhuV �Oz U�xH�u`\�uj
W5Y[�k�kc[jKVXhuj~`rV �Jz U§�PVX]_^�ZrjpW�j�Z��

mXcnV�«�]�c¬�PVXW5��tu`\]_`\YnVXh�]�hk�-`\�kj~^�YnmX��`%VXhkj~`rV�`\�uj ��huj~W�j�Z\� 3MV�VXW��¦o»mX]�Y[h¬�u`\�kj �Jz U �k^\j��kYª�P`\YnVXh'VXh·`\�uj

�PVX]_^�ZrjyW�j�Z\�ºY[Zi�lc[VXZrj�`rV�`\�ujK�k^�j��kY[�P`\YnVXh(VXhº`\�uj �­hujKW�j�Z\�'�lV�VXW®Y[h�`\�kj»�PV�^\^\j��P`rj���^\jlmXY[VXh�v@«Mjl`�¡%jlj�h�`\�uj

¤kV ¡ �kY[Zr`r^HYn«�tu`\YnVXhº«�]��5j
]�hk�-`\�uj �k^HZr`¶Z\tu�k�MV�^\`q��c[]_`rj xH�

� 0 *¸¿ 0 � .�� & *¸¿

¥ j��k]�µ�j(�k^�V2µ�j���`\�uj�j��'�lYnj�hk�P£·V��,]�h�]����kYn`\Ynµ�j
µ�jl^�Z\YnVXh�V��i]º�lV�VXW5Yªhum�]�c[m�V�^�Yn`\�kW¾«�]�Zrj���VXh�`\�uj �Jz U

W�jl`\�uV��5Y[h(`\�kjKZ\Y[W�tkc[]_`\YnVXh�V�� � `rj�]�W ¨yj�hujl^�]_`rV�^%`�¡%V_�w���k]�Zrj»¤kV2¡KZ�� � �uj¶�MVXZ\Z\Yn«�Yªc[Yn`�£~V��M]pcnV��l]�ck]��k]_��`\Ynµ�j

�lVFVXW5Y[hum��@V�^~¤kV2¡ Z\Y[W�tkc[]_`\YnVXh)]_^\VXtkh��)V�«�Zr`\]��lcnj�Zp]�h���]·cnV��l]�c[cn£6Y[W5�k^\V2µ�j����kj�Z\�P^�Yn�k`\Y[VXh��@V�^p`\�uj�mXc[V�«�]�c

� `rj�]�W4¨yj�hujl^�]_`rV�^(�uVXW5]�Y[h��k]2µ�j5«Mjlj�h�]����kY[jlµ�j��¬�5¹°h)��]_^\`\Y[�ltkcª]_^��¬`\�kY[ZyV�^�Y[mXY[hk]�c²]_�k�k^\VX]��H��]_�k�­c[Ynj�Zl�M�@V�^

huVXh���cªY[huj�]_^-j�s�t�]_`\YnVXhkZl�~]0��]_^�]�cªcnj�c>µ�jl^�Z\YnVXh1vDYªhkZr`rj�]��§V��(Zrj�s�tkj�h±`\Y[]�c@xºV��
`\�uj �Jz U � jl`\�kVF�¬�y¡KY[`\�uVXtu`

ZrVXcnµ�Y[hum'`\�ujb«�]�cª]�hk�Pjbj�sFtk]_`\YnVXhkZ���«�tu`KVXhkcn£�tkZ\Y[hkm']5�@jl¡ Y[`rjl^�]_`\YnVXhkZKV��¦]�h�Yn`rjl^H]_`\Ynµ�j
��^\VF�Pj�Z�Zl� � �uj �Jz U

�PVXW���tk`\]_`\YnVXh�]�cªcnV2¡KZK`\�ujbj�h��k]�hk�Pj�W�j�h�`KV�� `\�uj�ZrV��@`�¡q]_^\j
��^\j��kY[�P`\YnVXh6Y[h�`\�uj��PV�^\^\j��P`\YnVXh�^\jlmXYnVXh Ì vDYBx¶`\�uj

«Mj��k]�µ�YnVXtu^JV��u`\�uj%µ�]_^�Yª]_«�cnj�ZOYªZ<«Mjl`�¡%jlj�h�`\�uj,^�j�Z\tkcn`<V���`\�uj,�PVXW��­tu`\]_`\YnVXhkZJ¡KYn`\�
�PVX]_^�Zrj¶]�hk� �­huj,W�j�Z��¬�kvDY[YBx

`\�ujp�PVX�ujl^�j�hk�Pjb«Mjl`�¡%jlj�h�`\�ujb�lV�VXW¾Z\tu«¬�uVXW5]�Y[hº^\j�Z\t�cn`\Z¶]�hk��`\�uVXZ\j~V���`\�kj~mXcnV�«�]�c<�uVXW']�Y[h�Y[Zqj�hk�k]�h��Pj��¬�

� �uj �Oz U �PVXW���tk`\]_`\YnVXh0�PVXZr`·v@�lV�VXW´]�hk��mXcnV�«­]�c,�uVXW']�Y[hkZHxpY[Z(Z\c[YnmX��`\cn£��kYnmX�ujl^�`\�k]�h0]��MVXZr`°�����k]�Yªhuj��

�PVXW���tk`\]_`\YnVXh�]�hk�¬��V�«FµFYnVXt�Z\cn£��uW
t��������kj�]_�Qjl^¶`\��]�h-`\�uj~mXcnV�«�]�cM�uVXW5]�YªhºVXhkj>¡»Yn`\��`\�uj ��huj~W�j�Z\�¬� � �kY[Z

¡%V�^\¢'¡q]�Z¶�PVXW���cnjl`rj��-¡»Yn`\�º]�h�]���]_�k`rj���W�jl`\�uV��¬��`rV(�@]��Pjp]�h-jlµ�j�h�`\tk]�cMµ�V�^\`rjP�-�k^\j�Zrj�h��Pjy]_`�Z�tu«¬�uVXW5]�Y[h

Y[h�`rjl^\�D]��Pj�Zl��Z\tum�m�j�Z\`rj��·«F£º`\�uj
o»�k]_��`\Ynµ�j z Yn^�Y[�H�kcnjl` | j�tkW5]�hkh�W�jl`\�kVF� 4	��5w�

¹ `p�PVXhkZ\Y[Z\`\Z~Y[h)] �k^�Zr`~]_`r`rj�W��k`~`rV6«k^�Y[hum�W�V��ujl^�h�hFtkW�jl^�Y[�l]�c�`rVFVXc[Z~Y[h�`rV�`\�uj��PVXh±`rjP��`bV��%Y[hk�kt�Zr`r^�Y[]�c
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Z\Y[W�tkc[]_`\Y[VXhkZ>V�� � ¨®`�¡%V_�w���k]�Zrj'¤kV2¡KZ��5¹ h)`\�kj5�lV�VXW	�PVXW���tu`\]_`\YnVXh��B^H]�W�jl¡,V�^�¢­�<�Dtu`\tu^�j5Y[W��k^\V µ�j�W�j�h�`\Z

]_^\j5�­c[]�hkhuj��¬�(¹°h)��]_^\`\Y[�lt�c[]_^��¬¡%j'�l]�h�W�j�h�`\YnVXh�`\�kj5�ujlµ�j�cnV���W�j�h�`pV��¶]-µ�jl^�Z\Y[VXh�V��q`\�uj5�²c[t��)¹ h�`rjl^\�D]��Pj

U%V�^\^�j��P`\YnVXh-W�jl`\�uV���vD�J¹\U�x�4������¬� � 5w� ¥ j~�­c[]�h'`rV5YªW��k^\V µ�j>`\�kj>¤­t��'�PVX�ujl^\j�hk�Pjp]_`¶`\�kjy�PVXtk��cnj���«MVXtkhk���

]_^�Ynj�Z�� ¥ jbW
t�Zr`¶VXtu`\c[Y[hkj»`\�ujpYªh±`rjl^\j�Z\`¶V��J`\�ujp�PV��ujP��c[Yªhu¢�jl^bvDc[Yn¢�j~`\�k]_`¶V���`\�uj
Uqf,ob�u¹ � o � xi`rV5��]_^�]�cªcnj�c[Yn�lj

`\]�Zr¢�ZKtkZ�Y[hum�]5hujl`½¡,V�^\¢Q�k¡KY[`\�uVXtu`��PV��ujp^\jP�wj�humXYªhujljl^�Y[humu� � V2¡%jlµ�jl^��Q`\�kY[Z¶�H�uVXY[�PjbY[h�µ�VXcnµ�j�Z»c[Y[W5Yn`\]_`\Y[VXhkZ%VXh

��]_^�]�cªcnj�ck�PVXW���tk`\]_`\YnVXh-�l]_��]��lYn`\Ynj�Zl� � V�^\jlV µ�jl^��k`\�uj>Y[W���cnj�W5j�h±`\]_`\YnVXhºY[Z,µ�jl^�Z\]_`\Y[cnj»j�huVXtumX�º`rV
«Mj»jP�F`rj�hk�kj��

`rV z VXW5]�Y[h z j��PVXW��MVXZ\Yn`\YnVXh � jl`\�uV��kZ 4���� 5w�i`rV)j�sFtk]_`\YnVXh��PVXtu�­c[Y[hum�V�^�`rV)W�tkcn`\Y[m�^�Y[�"�k^\j��PVXhk�kY[`\YnVXhkY[hum

Z\tk�H�·]�Z�`\�kjp�ktkc[c¬o»�k�k^\V2��YªW5]_`\YnVXh � `rV�^�]_m�j-vD��o � x¶W�jl`\�uV���v 4 7 ��5w���ujlµ�j�c[V���W�j�h�`Ktkhk�ujl^¶��^\V�m�^\j�Z\ZHxH�
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¥ jb¡%VXtkc[��cªYn¢�jy`rV5`\�k]�hu¢-`\�ujp�u^H]�W5]_`rVXW�j(UqVXW���]�h�£��@V�^KYn`\Z �­hk]�hk�lY[]�c¬Z\tk�k�MV�^\`l�
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µ�VXcªtkW�j �(V��+� �" 
��)���	
� �-,.) � ���0/[����]_m�j�Z»� �21­�����F� � �k^HY[hum�jl^r� ¼ jl^�cª]_m�v ¥ Ynj�h­xH�J� ��� �u�

4 7 5 � �J¨>^�]�h��uV�`r`rVu� � � �%jl^�hk]_^��<� �u� � ��¨y]�Y[cªc[]_^��¬� �u� � �JUq�uj�Y[Z�ZrVXt��M�<]�hk��f�� z j � ]�hkm�^\j��5o&354 �­hkYn`rj

j�c[j�W�j�h±`»]�hk]�cn£�Z\Y[Zq�@V�^KZrVXcnµ�Y[hum(`�¡%V'�­�k]�Zrj~¤kV ¡ �k^\V�«­cnj�W5ZqY[h7698;:+Z\`rj�]�W�m�j�hujl^�]_`rV�^HZl�i¹°h=< ����> �.?
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�GA�� ��HJI � �LK'� �' M#H� � tkh�`\ZrµFYªc[cnj���o»c[]_«­]�W5]��

�~� o
� | V µ�j�Wb«Mjl^(� ��� �F�

4 � 5 � �²¨y^�]�hk�uV�`r`rV)]�hk� � � 7>«k^\£��·Uq]�c[�ltkcªZp�uj�ZONj��PVXt�cnj�W�j�h�`\Z���Yn���k]�Z\Yªs�tuj�Zy�k]�h�Zbcnj�ZONj����k]�hum�j�tk^�Zb�­]_^
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4 ��5 � �	7>«k^�£�� �k� � �OUq�uj�Y[Z�ZrVXt��M� � �<¨y^�]�hk�uV�`r`rVu� �k� � �O¨y]�Yªc[c[]_^��¬�Mf�� z j � ]�hum�^\j��<]�h�� � ���,jl^Hhk]_^��¬�~o>h

]��kµ�]�hk�Pj�� Z\`rj�]�W m�j�hujl^�]_`rV�^�Z·�kj�Z\YnmXh 354 �PVF�uj��1¹ h � , �7C�� 	
����� � � � �.) �"��� � � ��	
� ��� z ]�c[cª]�Zl�

� jP�u]�Zl� �~� ob� | V µ�j�Wb«Mjl^
� � �_���

4	� 5�o
� �~tk]_^\`rjl^\VXhkYw� z VXW5]�Yªh³�uj��PVXW��MVXZ\Y[`\YnVXh³W�jl`\�kVF�³�BV�^�`\�uj�hFtkW�jl^HY[�l]�c�ZrVXc[tk`\YnVXh�V��~��]_^�`\Y[]�c��kYn�B�

�@jl^\j�h�`\Y[]�cJj�s�tk]_`\Y[VXhkZl� � j����khkYª�l]�c { jl�QV�^�` �y��� ¹ �_� } 7 �!�F� � tk�Qjl^H�PVXW���tu`rjl^�¹°hkZr`\Y[`\tu`rj�� � hkYnµ�jl^�Z�Yn`�£�V��

� Y[hkhkj�ZrV�`\]��O� � �_���

4�� 5�fK� z � � tkmX�uj�Zb]�hk���,� � � ¥ � Uq�uj�h¬� � ^�]�hkZ�Ynj�h±`~`\�k^\jlj'�kY[W5j�hkZ\YnVXhk]�c�`\�ujl^HW5]�c[��£F�u^H]�tkc[Y[�
]�hk]�cn£�Z\Y[Z~V��

�kVXW�V�m�j�hujlVXtkZ>`�¡%V-���k]�Zrj�¤kV ¡KZ»Yªh6�uj�]_`yjP�u���k]�hum�jl^HZl�»¹°h � >"���WC�� ����	������"��� � ��� % � ���.# � � �G� ���.?
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7�7 �!� � �u{ � �Qj��lYª]�c { jl�MV�^\`l�O� ��� 7 �

4�� 5 | � 3Mtu«Mjl^J]�hk� �u�go
�_��Yªhk�kc[]2£��Fo»µ�jl^�]_m�j#�(VXc[tkW�jl`r^HY[�# KVXh��Pj�h±`r^�]_`\Y[VXh�Y[h$�~¡,V_� 6K�k]�Zrj��%cnV2¡&%­£FZr`rj�W'Zl�
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4����65 � � � �y¨>^�j�Z\�uVu� { � � jlj��b]�h�� { � � ]�hkYe�¾o»�uµ�j��P`\Y[VXh��*)¬VXW5Yªhk]_`rj��,+FcnV ¡KZ�¡KY[`\�.-uW�����]�Z\Y[Z�VXh `\�uj
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4�� 7 5 � � � �F¨>^\j�Z��uVu� { ��Uq�k]�h¬� � � �k� � jlj��F]�hk�'U>� � ��ZrVXh¬��o§W�V��kY ��j�� ��h�Yn`rjqj�cnj�W�j�h�`iW�jl`\�uV��(�BV�^,ZrVXcnµ�Y[hum

`\�kj�`\Y[W�jK�kjl�Qj�h��uj�h±`l��Y[hk�PVXW��k^�j�Z\Z\Yn«�c[j��
]�µ�Ynjl^�%�`rV�¢�j�Zij�sFtk]_`\YnVXh�ZKv�6�]_^\`y� Ì �~�ujlV�^\£kxH� > ��� / ' / � )  /

� � ��� �2�$# 	��BA�� ) 	��$#T� � Ì � � ��1 � ���F� � ��� �u�

4���� 5 � � �%j�c[c[Y[]_^H�º]�hk� � �­¨>^�]�h��uV�`r`rVu� � ¡%V_�w���k]�Zrj~¤�t�Y[�'¤�V2¡ �PVXW��­tu`\]_`\YnVXh�Y[h�Zr`rj�]�W�m�j�hujl^�]_`rV�^KtkZ�Y[hum

]��uVXW5]�Yªh��uj��PVXW��MVXZ\Y[`\YnVXh�W�jl`\�kVF�¬��¹°h � �" 
��)�� ����	������"� A�� ) 	��7� �����" 	 
'#���� 	9I � �2
 � ����	�� � � � ��� �

A �") � ��� CE) � � � � ��� A�� ) 	 �O� �����" 	 
'# � ����� � � � �	
 �P�¶µ�VXcªtkW�j��_�¶��]_m�j�Z���� �21­� ���_�yoq`\�uj�hkZl�K¨>^\jlj��Pj��

� jl�k`rj�Wb«Mjl^b� � ���F� ¥ Yªcnjl£��

4�� ��5 � �¬� z j ¨>^�]�W5VXh±` ]�hk� ¹T� � VXtkW5Yw� � %�� % t�Zrjl^�dgZ mXtkY[�uj�� � j����khkYª�l]�c { jl�MV�^\`

� f {»� o }�� f �K{>} � � } � � � �F�OUqfio
� � ]��lc[]2£����u^�]�h��Pj��J� � � �F�

4�� � 5�Uy�<U¶]_^�cnj�hu�lVXc[Y²]�hk��o
� �ytk]_^�`rjl^\VXhkYe�(o»��]_�k`\Ynµ�j5�uVXW5]�Yªh��kj��PVXW��MVXZ\Yn`\YnVXh)W�jl`\�uV��kZy�@V�^b]��uµ�j��P`\YnVXhu�

��Y��Mt�Z\YnVXh:�k^\V�«�cnj�W'Zl� ¹°h �q]_«�tkZ\¢�]0¹T�¶j��K]��
v@j��­x � V��uj�c[Y[hkmu� � j�Z\�¸¨>j�hkjl^�]_`\YnVXh ]�hk� o»�k]_��`\Ynµ�j

| tkW�jl^HY[�l]�c � jl`\�uV��kZq�@V�^ � ]_^�`\Y[]�c z Y��Qjl^�j�h±`\Y[]�c¬f,s�t�]_`\YnVXhkZl�Fµ�VXc[tkW�j � ��V��J¹ � o ¼ VXcªtkW�j�ZqY[h � ]_`\�u�

j�W']_`\Y[�lZK]�hk��Y[`\Z�oK����c[Y[�l]_`\YnVXh�Zl����]_m�j�Zb� � � ��� � �F� � �k^�Yªhum�jl^qµ�jl^�c[]_m5j��kY[`\YnVXh¬�<� � � �F�

4�� � 5 � ��¨~]�Zr`\]�c[�kYe���%�±¨y]�Zr`\]�c[��Y�]�hk�(o
� �~tk]_^\`rjl^\VXhkYw�	��4
� ]�h�����:�� �uVXW5]�Yªh
�uj��PVXW5�QVXZ�Yn`\YnVXh�W�jl`\�uV��kZ

�@V�^¦]��uµ�j��P`\YnVXhu���kY��¬tkZ\YnVXh�j�sFtk]_`\YnVXhkZl� | Y[h�`\�(¹ h�`rjl^�hk]_`\Y[VXhk]�c�U%VXhu�@jl^\j�hk�PjqVXh z VXW5]�Y[h z j��PVXW��MVXZ\Yn`\Y[VXh

� jl`\�uV��kZl�kf,�kYn`rV�^ � jl`r`rjl^ �O¯rV�^�Zr`\]��¬� � ]_mXhuj � �kfiZ\�Qj���]�c¬]�hk� z ]�µ�Y[�6fK� 5~jl£�j�Zl�n�J� � ���F�

4�� � 5 �k� � �¬Uq]�W���]�h·]�h�� �k�ÝU>� �%VXtk����`rjl^�� � `rj�]�W m�j�hujl^H]_`rV�^>jP���Mjl^�Y[W�j�h�`��@V�^»]��uµ_]�hk�Pj����PVXW���tu`rjl^y�PV��uj
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cª]��PV�^\^\j��P`\YnVXh��kt-¤�t���a]5cedgY[h�`rjl^\�D]��Pj�� � / Q+/ � 
 � �L/ ,�
 	�/�I ��� 	 # 	�, U� �'/�>H�­��� � Ì �_� �21 � � �F�¦� � � 7 �

7 �
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� YªW
tkcª]_`\YnVXh Yn`rjl^�]_`l��� U ��� vDZHx � j�W�V�^\£�v � V�x

{ jl�D� � ��� � � �_� 7 �

{ jl�°� �l� � � 7 �_� 7 � 7 �_�

Uq�k]�Yªhuj���� � �F� 7 � �_� �X�

�Oz U mXcnV�«�]�c � 7 � 7�7 ��� �X�

�Oz U �lV�VXW � 7 � � 7 ��� �_�

�1{ j�sFtkYn^\j�Z { jl�@�5]�Z �k^�Zr`�Zr`\]_m�j

� ]_«�c[j5� Ì f �'�lY[j�hk�P£ºV��²`\�uj }�}��Oz U§�lVFVXW �PVXW��­tu`\]_`\YnVXh¬�
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� �u^\j�h����6hFtk�lcnj�]_^»Zr`rj�]�W�m�j�hujl^H]_`rV�^(vD�kYª]_m�^�]�Wºx��p�p�~�p�p�~�b�p�p�~�p�p�~�b�p�p�~�p�p�~�b�p� �_�

7 U%VX]_^�Z\j�]�hk� ��huj�W�j�Z\�kj�Z�v 7 z Z\j��P`\YnVXhkZ�V��º`\�uj³� z W�j�Z\�uj�ZHxH� � V�� Ì �PVX]_^HZrj³W�j�Z\�

v°���_��� �k� � �F� ���_�'�Pj�c[c[ZTxH�u«QV�`r`rVXW Ì ��hujpW�j�Z���v � 7 ���·� 7 � � 7 � � �X�º�Pj�c[c[ZHxH� �~�p�p�~�b�p� ���

� � j�Z\�uj�Z·]�hk� � �w`\tu«Mj)«�tkhk�kc[j�Z�vD�ujl`\]�Y[c@x�� 7 z Z\Y[�uj�µFYnjl¡b� � V�� Ì ��]_^�`\Y[]�cy�PVX]_^�Zrj�W�j�Z\�

v°���_��� � � �_�_�5�Pj�c[c[ZHxH�u«MV�`r`rVXW Ì ��]_^\`\Y[]�c �­huj~W�j�Z\��v � 7 �5�)� 7 � �F� 7 �X�'�Pj�c[cªZHxH�k�p�p�~�b�p� � 7

� U%VX]_^�Z\jb]�hk� ��hkjpW�j�Z\�uj�Z¶�@V�^�`\�uj~�lVFVXW�^�jlmXYnVXh�v 7 z Z\Yª�ujyµFYnjl¡yxH�³�p�p�~�b�p�p�~�p�p�~�b�p� ���

� � ]�Z\Z�¤�tu�-�PVXh�µ�jl^\m�j�hk�Pj��kY[Zr`rV�^\£��umXc[V�«�]�c<�uVXW5]�Yªh �~�p�p�~�b�p�p�~�p�p�~�b�p�p�~�p�p�~�b�p� � �

� { j�Z�Y[�ktk]�c¬]�hk� �Oz U§�PVXh�µ�jl^\m�j�hk�Pj(�kY[Zr`rV�^\£��umXc[V�«�]�c¬�uVXW5]�Y[h��p�p�~�p�p�~�b�p�p�~�p�p�~�b�p� � �

� ¼ ]_^�Y[]_«­cnjp�PVXh±µ�jl^�m�j�hk�Pj���Y[Zr`rV�^\£��u�lVFVXW �uVXW']�Y[h �p�~�p�p�~�b�p�p�~�p�p�~�b�p�p�~�p�p�~�b�p� � �
� U%V�^\^�j��P`\Y[hum�`rjl^�W �kj�c[�kZ�v@`rV�� Ì j�hujl^\m�£³«�]�c[]�hk�Pj�j�s�t<�n��«MV�`r`rVXW Ì W�VXW�j�h�`\tkW «�]�c[]�hk�Pj

j�sFt¬�ÝxH� � VXW�j�h�`\tkW «�]�c[]�hk�Pj�j�sFt¬� Ì `�£F��Y[�l]�cJµ�j��P`rV�^pcnj�hum�`\� Ì � | �Mfihujl^\m�£�«­]�c[]�hk�Pj�j�s�t¬� Ì

Zr`rjl��«Qjl`½¡,jlj�h�Y[ZrV��PVXh±`rVXtk^�Z�Y[Z 7 ��� ¥ ��W'Y[h¬� Ì ���l� 7 � ¥ ��W5]��M� Ì ���_��� ¥ �4�p�p�~�p�p�~�b�p� � �

� � tkcn`\Yn��cªY[�l]_`\Ynµ�j5vDZrj�s­�Ýx(]�hk�·]��k��Yn`\Ynµ�j'v }�} x¶]�c[m�V�^�Yn`\�kW �p�~�b�p�p�~�p�p�~�b�p�p�~�p�p�~�b�p� ���

�l� � �Mj��lY ���>j�h�`\�k]�cn�F£�Yªh·�PVXc[��cnjlm �~�p�p�~�p�p�~�b�p�p�~�p�p�~�b�p�p�~�p�p�~�b�p�p�~�p�p�~�b�p� � �

��� 3QVFVXW Z\tk«u���uVXW5]�Y[h-Y[hk¤kV2¡��p�b�~�p�p�~�p�p�~�b�p�p�~�p�p�~�b�p�p�~�p�p�~�b�p�p�~�p�p�~�b�p� �X�

� 7 U%VX]_^�Z\jbW�j�Z\��^HY[Zrjl^�Zrj��P`\YnVXh�]_`�`\�uj~j�cnjlµ_]_`\YnVXh6V��J`\�uj ��huj~W�j�Z\���lVFVXW tk�k�Mjl^qYªh±`rjl^\�D]��Pj � �k�

��� �²Y[hujpW�j�Z����lV�VXW¾tu�k�Mjl^¶Y[h�`rjl^\�@]��Pj
�p�~�p�p�~�b�p�p�~�p�p�~�b�p�p�~�p�p�~�b�p�p�~�p�p�~�b�p� �k�

� � fiW
«Mj��k�uj��-�lVFVXW �PVXW��­tu`\]_`\YnVXh·W�j�Z���vDZrj��P`\YnVXh­x �~�p�p�~�b�p�p�~�p�p�~�b�p�p�~�p�p�~�b�p� � 7

� � fiW
«Mj��k�uj��-�lVFVXW �PVXW��­tu`\]_`\YnVXh·W�j�Z�� �p�~�b�p�p�~�p�p�~�b�p�p�~�p�p�~�b�p�p�~�p�p�~�b�p� �±�

� � 3QVFVXW �PVXh�µ�jl^\m�j�hk�Pj��kY[Zr`rV�^\£�v@j�W
«Qj����uj��-�lV�VXW�x%�p�~�p�p�~�b�p�p�~�p�p�~�b�p�p�~�p�p�~�b�p� � �

� � 3QVFVXW Z\tk«u���uVXW5]�Y[h-Y[hk¤kV2¡1v@j�W
«Mj��k�uj����lVFVXWºx©�p�~�p�p�~�b�p�p�~�p�p�~�b�p�p�~�p�p�~�b�p� � �
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��� ¼ jl^\`\Y[�l]�cFW5]�Z\ZO¤�t���v@j�Wb«Mj��k�uj��b�lV�VXW�xQ� � jl�B` Ì �PVX]_^HZrj,W�j�Z��ºvDZr`\]�hk��]_^��­xH� � Y[���kcnj Ì �PVX]_^�Zrj

W�j�Z\� v �Jz U � �_�0huV��uj�ZHxH� { YnmX��` Ì ��huj�W�j�Z\� 3QVFVXW&� � `rjl�§«Mjl`�¡%jlj�h Y[ZrV��PVXh±`rVXtu^HZºY[Z

����¢Fm } W 7 } Z �QW5Y[h¬� Ì 7 � �º¢�m } W 7 } Z �­W5]��M� Ì � 7 �_�5¢Fm } W 7 } Z��b�p�p�~�p�p�~�b�p�p�~�p�p�~�b�p� �!�
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steam
(secondary fluid)

liquid water recirculation

feed water
(secondary fluid)

Primary fluid
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�²YnmXtu^\j 7 Ì U%VX]_^�Z\j¸]�hk� �­huj W�j�Z\�kj�Z¸v 7 z Zrj��P`\Y[VXhkZ�V���`\�uj � z W�j�Z\�uj�ZTxH� � V�� Ì �PVX]_^HZrj¸W�j�Z��
v°���_��� �k� � �F� ���_�'�Pj�c[c[ZTxH�u«QV�`r`rVXW Ì ��hujpW�j�Z���v � 7 ���·� 7 � � 7 � � �X���Pj�c[c[ZHxH�
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(Detail)

�²YnmXtk^\j � Ì U%VX]_^�Z\jp]�hk� ��hujpW5j�Z\�uj�Z¶�@V�^�`\�ujp�lVFVXW�^�jlmXYnVXh�v 7 z Z\Y[�kj>µ�Ynjl¡>xH�
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Zoom MGC −LDC (750 nodes)−
alpha(zoom) =0.5 

G
H
P
Tp

�²YnmXtu^�j � Ì ¼ ]_^�Y[]_«�c[jp�PVXh±µ�jl^\m�j�h��Pj��kYªZr`rV�^\£��u�lVFVXW �uVXW5]�Yªh
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A −5.00E+02
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Zoom: Inflow nodes at the ADN Boundary
Alpha=1.0, CP=20, //
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Zoom: Inflow nodes at the ADN Boundary
Alpha=1.0, CP=20, //
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L  1.02E+03
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O 1.22E+03
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