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QSR7TVU�WYX�W[ZL\�TV]P^4ZL_�_�`�\aW[^bTcX�WYZL\d_%Z3Ufeg][hiTV\�U�j�R�ZVX�Z3^4ZL][hk][WYlVemQonmprqsh�ebe�QSR7TV\�h�_�W[h�h�WYZL\dntZL\PX�R�ZL]fp�R�ZVX�Z3^4ZL]*u
v \5X�ebR7\�ebXtpwR�ZVX�Z*^4ZL]�qsQ<nmpku v ptx�xwh�`fj�jAZVR�XyjAZLW[\5XyX�Zdj�ZLWz\5Xt^4ZL_{_�`a\�W[^bTcX�WYZL\(|w}3`a^7~�j�R�ZVX�Z3^4ZL][ht�yebR7e<Ufegh7WY�L\fegU
� ZVR�Tcj�ja][W[^bTcX�W[ZL\�hoWz\5�VZL]Y�3W[\f��^4ZL_{_�`�\�W[^bTcX�W[ZL\���ebX��yebeg\�\fZ�_%ZVR�edX�~�TV\�X��tZJj�R7Z*^4egh�h�egh�TcX�T�X�Wz_%eV�N`�h�`�TV]z]Y�
T�^b][W[eg\5X�TV\aUrT�h�ebR��VebR�|��9TV\5��_%Z3UfebR7\�Tcj�ja][W[^bTcX�W[ZL\�h%UfZ�\fZVX�TVU�~febR�e�X�Z,X�~�W[h{^4ZL_{_�`�\�Wz^bTcX�WYZL\r_%Z3Ufeg]�|
ntZL\�h7W[UfebR � ZVR�e4�fTV_%ja]Ye�TV\?ZL\3u�][W[\fe��LTV_{e��AegW[\f�%ja][T��VegUJ�*��h�eb�VebR7TV]2j�TcR�X�W[^bWYjaTV\PX�hTcR�ZL`a\�U�X�~fe��tZVR7][U(�aZVRoT
_�`�]YX�W�u�_%egUaW[T�^4ZL\ � ebR�eg\�^4e�W[\{�o~�W[^7~�`�h�ebR7hth�ebe<egTV^7~�ZVX�~febR��PX�TV]Yl�X�Z�egTV^�~�ZVX�~febRtTV\aU�TV][h�Z��R�WYX�eZL\�T�h7~�TcR�egU
��~�W[X�ey�AZLTcR7U(|�Q~fegh�emTcjaja][W[^bTcX�WYZL\ahSW[\P�VZL]Y�Ve_%ZVR7etX�~aTV\dX��tZ#`�h�ebR7hie4�f^7~�TV\��LW[\f��W[\ � ZVR7_{TcX�W[ZL\(|SQ~�eb��R�eg�*`�WYR�e
_�`�]YX�W�u:jAZLW[\PXyX�Z�_�`�][X�W�u:jAZLW[\5X�^4ZL_{_�`�\�Wz^bTcX�WYZL\(|

�m�� c¡E¢¤£7 c¥d¥d¡3¦�§s£�¨V©s§� c¦ W[h�T�_%egTV\ah � ZVR�j�R7Z��3W[U�W[\f��_�`a]YX�W�u:jAZLW[\PX�X�Z�_�`a]YX�W�u:jAZLW[\PXo^4ZL_{_�`�\�W[^bTcX�W[ZL\(�(�P�
ZVR��LTV\�W[ªgW[\f��jaR�Z*^4egh7h�eghSWz\��VR�ZL`fj�ht«�¬c�5*�5®E¯:|k° ¢��� g£�±4²7² W[hSTV\�W[\�h�X�TV\�^4eyZ � TV\�e4�3eg^b`fX�W[\f�oj�R�ZV�VR7TV_³TcX�To^4ebR7X�TVW[\
]YZ3^bTcX�WYZL\(|�°µ´ �� c¡E¢ qFZVR ¢��¶ g£B±B²�² ´ �¶ c¡E¢ x�W[hoT�h�ebXoZ � j�R�Z3^4egh�h�egh�o~�W[^7~·TcR�e ¥�±b¥{¸�±4��² Z � X�~fe#�VR�ZL`�jN|�}*Zf� � ZVR
e4�fTV_%ja]YeV�kTJ�VR7ZL`fj¹^bTV\¹^4ZL\�h�Wzh�X�Z � X�~fe�`�h�ebR7h#ja][T��*W[\��?TV\�ZL\fu�][W[\fe%�LTV_%e���WYX�~�egTV^7~¹ZVX�~febRg��Wz\ºX�~fe�h�TV_%e
�3WYR�X�`�TV](`�\aWY�VebR7h�eV|w°<\fZVX�~febRo�VR�ZL`fj9^bTV\?^4ZL\�h�Wzh�X�Z � X�~fe�jaTcR�X�Wz^bWYjaTV\PX�hW[\JT{_�`�]YX�WYu�_%egU�W[Td^4ZL\ � ebR�eg\�^4eV|m»wTV^�~
�VR�ZL`fjJWzh�TVh�h�Z3^bW[TcX�egU���WYX�~�T%]YZV�LWz^bTV](\�TV_%e�qFZVR�TVU�U�R�egh�h�x�|�pwR�Z*^4egh7h�egh^4ZL_{_�`�\�W[^bTcX�e��oWYX�~��VR�ZL`fjJ_%eg_��AebR7h
�*�9h�eg\aU�W[\f��TJ_%egh�h7Tc�Ve{X�TcR��VebX�egU,X�Z�X�~fe{�VR�ZL`fj�\aTV_%eV�SX�~�e%�VR�ZL`fj�^4ZL_{_�`�\�Wz^bTcX�WYZL\ºh�ebR��3W[^4e{Ufeg][W[�VebR7h�X�~fe
_%egh�h7Tc�Ve?X�Z�X�~fe?�VR�ZL`fj�_%eg_��AebR7hb|�}3eg\�U�W[\f�ºT�_{egh�h�Tc�Ve?X�Z,_�`�][X�WYja]Ye�R�eg^bWYj�WYeg\5X�h%Wz\�X�~�W[hd�mTg�rW[h�^bTV][]YegU
¥d¡3¼½©s§�£7¨&²4© qsh�ebe��·`�][X�W[^bTVh�XontZL_{_�`�\�Wz^bTcX�WYZL\?}*�3h�X�eg_{h�x�|

¾ R7ZL`fjah�TcR�e�`�h7`�TV][]Y�{Uf�3\�TV_{Wz^c�3Wz\�X�~�e�h�eg\�h�e�X�~�TcX�X�~fe�h�ebX�Z � �VR�ZL`�jJ_%eg_#�AebR7hm^4ZL\PX�W[\*`fZL`�h�]Y��^7~�TV\��Veghb|
p�R7Z*^4egh�h�eghS_{T���^7~fZ*ZLh�et��~feg\�X�~�eb����W[h�~�X�Z�¿¶ZLWz\�ZVRS][egTg�VemT�VR�ZL`fj2|iÀfZVRie4�fTV_%ja]YeV�c`�h�ebR7hS^bTV\�Wz\�UfebjAeg\�Ufeg\PX�]Y�
h�X�TcR�X�ZVR�h�X�ZVj?j�][Tg�3W[\f�%T%�LTV_%e�TcX�TV\5��X�W[_{eV|

Á¹Â�Ã%Ä7ÅkÆÇJÈ�É(Ê<Ë%ÃÌÅkÊoÍÎÍÏË%Ð%Ä7ÅkÆtÑAÄ�Ê<Ð
Ò�Ó�ÉAÔ�Ä�ÅkÓwÒ

v \�X�~fe�egTcR7]Y�9¬gÕVÖc×Vhb��_{TV\P��R�egh�egTcR7^�~febR7h��Aeb�LTV\�X�Z�Ufeb�Veg][ZVj�R�ebja][W[^bTcX�egU�UaTcX�Tc�aTVh�egh�TV\aU�Ø�]Ye�h��3h�X�eg_{hm��~�Wz^7~
R�eg�*`�WYR�egU�X�~fe�^4Z*ZVR7U�W[\aTcX�WYZL\dZ � _�`�]YX�WYj�]Yey^4ZVjaW[eghkZ � X�~feUaTcX�T3|�Q~fegh�emR�ebja]zW[^bTcX�egU%h��3h�X�eg_{hk`�h�egU%_{eg^7~�TV\�Wzh�_{h
� ZVRm_�`�]YX�WYu:j�ZLWz\5XkX�Z%_�`�]YX�W�u:jAZLW[\PXw^4ZL_{_�`�\�W[^bTcX�W[ZL\�TV_%ZL\����VR�ZL`�jahtZ � j�R�Z3^4egh�h�eghtW[\PX�ebR7\�TV][]Y�V|kÙoZ��teb�VebRg��h�`�^�~
_%eg^�~�TV\�W[h�_�h��tebR�ed\fZVXoe4�3jAZVR�X�egU�TVh�h�ebjaTcR7TcX�e��VR�ZL`fjº^4ZL_{_�`�\�W[^bTcX�W[ZL\·h�ebR7�*W[^4eghg| ¾ R�ZL`�j9^4ZL_{_�`�\�Wz^bTcX�WYZL\
h�ebR��3W[^4egh2j�ebRih�ew�Aeb�LTV\�X�Z�eg_%ebR7�VetW[\�X�~fey][TcX�e<¬gÕVÖc×Vhb|y}3W[\a^4e�X�~feg\(�cT�][TcR7�Vew�cTcR7WYebX���Z � �VR7ZL`fj�^4ZL_{_�`�\�Wz^bTcX�WYZL\
h�ebR��3W[^4egh~aTg�Ve#�Aebeg\�Ufeb�Veg][ZVj�egUN|

¾ R7ZL`fjJ_�`a]YX�W[^bTVh�X�h�ebR��3W[^4eghmR7TV\��Ve � R�ZL_ ¸�±B²4©sÚ�±�Ûo c�4© `�\fR�eg][WzTc�a]Ye�_�`�]YX�W[^bTVh�X�qsh�ebe#Ütegh�X¶u:e4Ý�ZVR7X�xmX�Z ��±4¼½§s¨5¸b¼Y±
¥d¡3¼½©s§�£7¨&²4© �L��~�Wz^7~�eg\ah�`fR�eghSX�~�TcX�_%egh�h�Tc�Vegh�h�eg\PXkTV_%ZL\f��\fZL\3u � TV`�]YX���jaR�Z*^4egh7h�eghSTcR7et\fZVX�]YZLh�Xb� � R�ZL_ ¡3¦� c��Þ5±4��±�Þ
h�ebR��3W[^4egh�X�~�TcX<U�eg][WY�VebR�_%egh7h�Tc�Vegh�W[\?TcR���WYX�R7TcR7W[][��U�W�ÝAebR�eg\PXZVR7UfebR�hX�Z�U�W�ÝAebR�eg\5X��VR�ZL`fj·_{eg_#�AebR7hb��X�Z ©: V©:¨V¼!¼½ß
 c��Þ5±4��±�Þ h�ebR��3W[^4eghtX�~�TcXUfeg]zWY�VebR�_%egh�h�Tc�VeghWz\�X�~fe�h�TV_{e�ZVR7UfebRmX�Z{TV][]�X�~fe��VR�ZL`fjJ_%eg_��AebR7hb|kÀfZVRe4�fTV_%ja][eV�3W �
à�á�â&ã�ä�å:æèçéëê�å:âEæ�ìAíVîèïBî¶ðëñ�òEó�ô�õ[ö{ñs÷ø�õ�ù:úYû�õYüèý�ú!ó�ô�þañ�ÿSòcýgúYõ�í�����������æ¶äEâ
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j�R�Z3^4egh�h�egh ¢ TV\aU/.w��ZVX�~�R�eg^4egWY�Ve<_�`�][X�W[^bTVh�X�h ¥ TV\�U ¦ �*X�~feg\{�oWYX�~{T�X�ZVX�TV]z]Y�dZVR7UfebR�egU�h�ebR��3W[^4eV�5�AZVX�~{R7eg^4egWY�Ve
¥ �Ae � ZVR�e ¦ ��ZVR ¦ �Ae � ZVR7e ¥ |�° R�eg][W[Tc��]Ye�X�ZVX�TV][]Y�?ZVR7UfebR�egU�h�ebR��3W[^4e�X�~�TcX�Ufeg][WY�VebR7hoTV][]SX�~fe�_{egh�h�Tc�Vegh�W[\·X�~fe
h�TV_%e#ZVR7UfebRX�Z�TV]z]AX�~fe��VR�ZL`fjJ_{eg_#�AebR7hWzh�^bTV][]YegU/0 ©: V¥�§�£21��¶ g¨5ÞL£7¨&²4© qsh�ebe�°mX�ZL_{Wz^�ÜtR�ZLTVU�^bTVh�X�x�|

�·ZLh�Xm�VR�ZL`fj�^4ZL_{_�`�\�W[^bTcX�W[ZL\�h�ebR7�*W[^4egh � egTcX�`fR�e�Td´ �� c¡E¢�¥�±4¥�¸�±4��²�35§ ¢ h�ebR��3W[^4e<��~�W[^�~�X�R�TV^�l3hmX�~fe<]zW[h�XwZ �
X�~fejaR�Z*^4egh7h�eghk�Aeg]YZL\f�LW[\��<X�Z�X�~fe�VR�ZL`�j�TVhwWYXkeb�VZL][�VeghwZE�VebRyX�W[_{eV�PTV\�U%R7ebj�ZVR7X�hkX�~fegh�e�^�~�TV\f�VeghyX�Z#X�~fe��VR7ZL`fj
_%eg_��AebR7hb| ¾ R�ZL`fj#^4ZL_{_�`�\�Wz^bTcX�WYZL\#h��3h�X�eg_{h2X�~�TcXNj�R7Z��3W[Ufew_%eg_��AebR7h�~�W[j�h�ebR��*Wz^4eghNZ � X�eg\#h�`fjaj�ZVR7XNh�eg_{TV\PX�W[^bh
^bTV][]YegU
4�WYR�X�`�TV](}*�3\�^7~fR7ZL\5�·qsh�ebe54�WYR�X�`aTV]A}*�3\�^�~fR�ZL\P�fx��*��~�W[^�~�~�eg]Yj�jaR�Z*^4egh7h�eghtR�eg_{TVW[\�h��3\�^7~fR7ZL\�WYªbegU���~feg\
� TVW[][`fR�eghtZ3^b^b`fRg|w�·ZVR�e#U�ebX�TVW[][h�TcR�e�jaR�egh�eg\PX�egU?W[\�X�~fe�h�eg^4X�WYZL\JZL\��VR7ZL`fj?_%eg_��AebR7h�~�WYj2|

Ù<W[h�X�ZVR7Wz^bTV][]Y�V�*X�~fe�eb�VZL][`fX�WYZL\�Z � �VR�ZL`fjJ^4ZL_{_�`�\�W[^bTcX�W[ZL\�h��*h�X�eg_�hm��eb�LTV\�TcX�e4�3X�R�eg_%e�eg\�UahmZ � X�~fe�h�jAeg^Bu
X�R7`�_J|�6�\{X�~fe`�\fR�eg]zW[Tc�a]Yeyeg\�U(�LX�~fe��aTVh�W[h � ZVRwh�`fjaj�ZVR7X�W[\f�o_�`�]YX�Wz^bTVh�XkZL\%X�~fe v \PX�ebR7\febX��mTVh�][TVW[Ud�*�87oebebR�W[\f�
TcR�ZL`�\aU�¬gÕVÖVÕ%��W[X�~�X�~fe#W[\PX�R�Z3U�`�^4X�WYZL\�Z � X�~fe v p�_�`a]YX�W[^bTVh�X�e4�3X�eg\�h�WYZL\ah#« 9c¯:|�q:}3ebe��9`�]YX�W[^bTVh�XonmZL_{_�`a\�W[^bT&u
X�WYZL\º}*�3h�X�eg_{h�x�|:6�\?X�~fe�R�eg][W[Tc�a][e�eg\�U(�aX�~�e v h�W[h<;�eg][W[Tc�a][e�ntZL_%ja`fX�Wz\f��QSZPZL]Yl3WYXjaR�Z&¿¶eg^4Xo�tTVh�Ufeb�Veg][ZVj�egU·W[\
¬gÕVÖ>=<TcX�ntZVR7\feg][]+?<\�WY�VebR7h�W[X���« *�5®E¯:| v h7W[h2jaR�Z��3W[UfegU#�VR�ZL`fj%_%eg_���ebR�h�~�WYj#TV\aU�4�WYR�X�`aTV]*}*�3\�^7~�R�ZL\5��h�eg_{TV\5X�Wz^bhb�
TVhy�yeg][]�TVhyh�eb�VebR7TV]aR7eg][W[Tc�a]Ye_�`�]YX�Wz^bTVh�Xwh�ebR��3W[^4eghy��WYX�~{UaW�Ý�ebR7eg\5XyZVR7UfebR7W[\����L`�TcR7TV\PX�ebeghb� � ZVRte4�3TV_{ja]YeV�PTcX�ZL_�W[^
��R�ZLTVUa^bTVh�Xb|

?<\fR�eg][WzTc�a]Ye��VR�ZL`fj�_�`�]YX�W[^bTVh�X�h��3h�X�eg_{hoX��*jaW[^bTV][][��j�R�Z��3W[Ufe#�VZPZ3U�h�^bTV][Tc�aW[]zWYX��V��`fj?X�Z�X�eg\�hoZ � X�~fZL`�h7TV\�U�h
Z � \fZ3Ufeghb�i�a`fX�X�~�egWYR�h�eg_�TV\5X�W[^bh�TcR�e��Veg\febR7TV][]Y��X�Z*Z?�tegTcl � ZVR�Tcj�j�][W[^bTcX�WYZL\�U�eb�Veg]YZVjAebR7h�X�Z9UfebjAeg\�U�`fjAZL\(|
�·egh�h�Tc�Vegh�TcR�e�h�`f�3¿�eg^4XwX�Zd]YZL\f�dTV\�U�`�\fj�R�egUaW[^4X�Tc�a]YeX�R�TV\�h�_{W[h7h�WYZL\{Ufeg]zTg�3hb�*_{egh�h�Tc�Ve�]YZLh�hb�3TV\�U�ZL`fXyZ � ZVR�UfebR
Ufeg][W[�VebR��V|�pwR�Z*^4egh7h�egh�_{Tg��^4R7TVh�~�TV\�U�\febX��tZVR�l�][W[\fl3h�_{Tg� � TVWz]�|�}3`�^�~ � TVWz][`fR�egh<TcR�e{~�TcR7U9X�ZJUfebX�eg^4X#��~feg\
X�~fe�^4ZL_{_�`a\�W[^bTcX�WYZL\¹Ufeg][T��*h�TcR�e�`�\fj�R�egUaW[^4X�Tc�a]Ye{TV\�U,_%egh�h�Tc�Veghd^bTV\¹�Ae�]YZLh�Xb|?Q~fegh�e�j�R�ZV�a][eg_{h�_{TclVe�WYX
e4�3X�R�eg_%eg]Y��U�WA@�^b`a]YXmX�Z{�a`�W[]zU�\febX��yZVR7l�Tcjaja][W[^bTcX�WYZL\ahmX�~�TcX�Aeg~�Tg�Ve#j�R�egU�W[^4X�Tc��]Y����~�eg\ � TVW[]z`fR�eghtZ*^b^b`�Rg|

ntZL\ah�W[UfebRtX�~fe�ZL\3u�][W[\�e��LTV_%e�e4�fTV_%ja]YeV�3T��VR�ZL`fj�Z � j�][Tg�VebR7h�^bTV\�`ah�eo�VR7ZL`fj�^4ZL_{_�`a\�W[^bTcX�WYZL\�X�Z{W[\ � ZVR7_
egTV^7~�ZVX�~febR�Z � X�~fegWYR�TV^4X�WYZL\�hg�2TVh�W[][]z`�h�X�R7TcX�egU9W[\�À�WY�L`fR�e�¬c|%°oh7h�`�_%edX�~�TcX�h�ZL_{e%ja][Tg�VebR��N°o][Wz^4eV�2h�~fZ*ZVX�h�TcX
TV\fZVX�~febRkj�][Tg�VebRg�LÜtZV�N| v � X�~fe�W[\ � ZVR7_{TcX�W[ZL\�Tc�AZL`fX�X�~fe�h�~fZ*ZVX�W[\f��W[hih�eg\PX�W[\�T�_%egh7h�Tc�VeV�L��~�TcX��tZL`�][Ud~�Tcj�jAeg\
W � X�~fe�_%egh�h7Tc�Ve�U�W[Uº\�ZVX�R�egTV^7~¹ÜtZV�,TcX#TV][]CB QSZ?Tg�VZLWzU�X�~�W[hg�N�ye�^4ZL`�][Uº`�h�e{TJR�eg][W[Tc�a][ed_�`�]YX�Wz^bTVh�X�h�ebR��3W[^4e
X�~�TcX�eg\�h�`fR7egh#X�~�TcX%T9_%egh�h�Tc�Ve � R�ZL_ T·^4ZVR7R�eg^4Xdj�R�Z3^4egh�h#R7egTV^7~�TV][]yX�~fe�^4ZVR�R�eg^4XdjaTcR�X�W[^bW[jaTV\5X�hg|·Üm`fX�X�~feg\
��~�TcX��tZL`�][U�~�Tcjaj�eg\�W � °o]zW[^4e � TVW[][egU9h7~fZVR�X�]Y�?T � X�ebR�h7~fZPZVX�Wz\f��TcX�ÜyZV�2�2TV\�UºÜtZV��U�W[U�\fZVX�R7eg^4egWY�Ve{°o]zW[^4eEDëh
][TVh�X�_%egh�h7Tc�VeV�N��~�W[][e#TV\fZVX�~febR�ja]zTg�VebRg�SnmTcR7ZL]���UaW[U*B °<\�U�TVh�h�`�_{e�°<][W[^4e���W[h�~�egh�X�Z�R�e4u�¿�ZLW[\9X�~fe��LTV_%e?qF�P�
R7`�\a\�W[\f��X�~feJjaR�ZV�VR7TV_ Tc�LTVWz\�T � X�ebR�WYX�h � TVWz][`fR�eEx�|�Ù�ZE�Ï�tZL`�][Ur°<][W[^4e·]YegTcR7\rTc�AZL`fX{X�~�eJZVX�~febR7hFDt^b`fR�R�eg\PX
]YZ3^bTcX�WYZL\�h���~�eg\9h7~fedR�e4u�¿¶ZLWz\fegU*BG6<R�eb�Veg\�W[\�Tc�ah�eg\�^4e%Z �w� TVW[][`fR7eghb�A��~�TcX��yZL`a][U�~�Tcj�jAeg\�W � ÜtZV�ºX�~fZL`f�L~PX
X�~�TcX�~fe%~�TVh�_%ZE�VegU�Tg�mTg�9�Ae � ZVR�e�X�~fe%h�~fZVX��a`�X<°<][W[^4e�X�~fZL`f�L~PX�X�~�TcX�~fe%TcX�X�eg_%j�X�egU�X�ZJ_%ZE�Ve%ZL\�]Y�JT � X�ebR
X�~fe#h7~fZVX�B·Q~fegh�e�j�R7ZV�a]Yeg_{h�W[]z][`�h�X�R7TcX�e<X�~fe#UaWA@�^b`�]YX���Z � �a`�Wz][U�W[\f�#R�eg][W[Tc�a][e�UaW[h�X�R7WY��`fX�egU�Tcj�ja][W[^bTcX�W[ZL\�hb�fTV\�U
X�~fe#\�ebegU � ZVRoT{_%ZVR�e�jAZ��tebR � `�] � ZVR7_ Z � �VR�ZL`fj?^4ZL_{_�`�\�Wz^bTcX�WYZL\(|

Alice
Bob

Carol
H

Group
I

Communication
System
J

"shoot" Alic
e:

 "s
ho

ot
"

Alic
e:

 "s
ho

ot
"Alice: "shoot"

À�WY�L`fR7e{¬�KL?oh7W[\f�%�VR�ZL`fjJ^4ZL_�_�`�\aW[^bTcX�WYZL\JW[\�TV\?ZL\3u�][W[\�e<�LTV_{eV|





;�eg][W[Tc�a]Ye��VR�ZL`fj�^4ZL_{_�`a\�W[^bTcX�WYZL\�h��3h�X�eg_{htX�~�TcXmh�`fj�jAZVR�XM4�WYR�X�`aTV]A}*�3\�^�~fR�ZL\P�{h�eg_{TV\PX�W[^bhw�VR7egTcX�]Y� � TV^bW[]�u
WYX�TcX�e�X�~fe�Ufeb�Veg]YZVj�_%eg\5X�Z �m� TV`�][X¶u:X�ZL]YebR7TV\PX#U�W[h�X�R�WY�a`fX�egUºTcj�j�][W[^bTcX�WYZL\�hg|�Q~fegh�e�h��*h�X�eg_{h#h�ebR7�Ve�TVh#��`�W[][U�Wz\f�
�a]YZ3^�l3hb�*ZVRON�_�W[U�U�]Yeb�mTcR�e�P � ZVRtR�eg][W[Tc��]YeU�W[h�X�R�WY�a`fX�egU{Tcjaja][W[^bTcX�WYZL\ahb|iQ�~feb�{Tc�ah�X�R7TV^4XmTg�mTg��h�ZL_%e<Z � X�~fe<U�WA@{u
^b`�]YX�W[eghmZ � X�~�e�\febX��tZVR�l���h�`�^�~JTVh�X�~fZLh�e#W[][][`ah�X�R7TcX�egU�Tc�AZ��VeV|yQ�~feb��^4R7egTcX�e�X�~fe#W[]z][`�h�WYZL\9qFZVRoTc�ah�X�R7TV^4X�WYZL\�xtZ �
TV\�W[UfegTV]zWYªbegU�\�ebX��tZVR�l��f�o~febR�e�_%egh�h�Tc�VeghTcR7e�\�eb�VebR]YZLh�XmTV\�U�\feb�VebRTcR�R7WY�Ve�ZL`fX¶u:Z � u:ZVR7UfebR��f��~febR�e<X�~febR�e�W[hmT
h�W[_{ja]Ye��mTg��X�Z{UfebX�eg^4X � TVW[][`�R�eghb�3TV\�U���~febR�e � TVW[][`fR�eghtTcR�e�ZV�ah�ebR��VegU�TVh~�Tcj�jAeg\�Wz\f�QN�TcXX�~fe�h�TV_{e�X�W[_%e�P��P�
TV][](X�~�e�\fZL\3u � TV`�]YX���jaTcR7X�W[^bWYjaTV\PX�hb|�Q~�Wzh�Tc�ah�X�R7TV^4X�WYZL\·W[h�egh�jAeg^bW[TV]z]Y��`�h�e � `�] � ZVRoTcj�j�][W[^bTcX�WYZL\�hmX�~aTcX�_{TVW[\PX�TVW[\
R�ebja]zW[^bTcX�egU�h�X�TcX�eoZ � h�ZL_%e<h�ZVR�X<qsh�ebe�X�~fe<h�eg^4X�WYZL\�ZL\�h�X�TcX�e�_{TV^7~�Wz\fe�R�ebj�][W[^bTcX�WYZL\�x��*][WYlVeoX�~fe<h7TV_%e�jaWz^4X�`fR�e�Z �
T��LTV_%e�Wz\JX�~fe�e4�3TV_{ja]Ye�Tc�AZE�VeV|<Q~�e#_{TVW[\9UfR7T���aTV^�l�Z � �VR�ZL`fj�^4ZL_{_�`a\�W[^bTcX�WYZL\9h��3h�X�eg_{hoX�~�TcXojaR�Z��3W[Ufe
h�`�^�~Jh�eg_{TV\PX�W[^bhoW[hmX�~�TcXX�~feb��UfZ{\�ZVXh�^bTV]Ye��teg][](�Aeb�VZL\�U�T � eb� ~*`�\�UfR7egU�htZ � jaR�Z*^4egh7h�eghb|

v \�R�eg^4eg\PX#�VegTcR�hb���ye�~aTg�Ve���ebeg\���WYX�\fegh�h7W[\f�JW[\�^4R7egTVh�W[\f�J^4ZL\P�VebR��Veg\�^4e�Z � X�~fe{X��yZ�Tcj�j�R�ZLTV^�~feghb| v X#W[h
^b]YegTcR�X�~aTcXk��ZVX�~%h7^bTV][Tc�aW[][W[X��#TV\�UdR7eg][W[Tc�aW[]zWYX���TcR�eWz_%jAZVR�X�TV\5Xk^4ZL\�h7W[UfebR7TcX�WYZL\ahb�VTV\�U%^b`fR�R�eg\PXkR�egh�egTcR�^7~ � Z*^b`ah�egh
ZL\9�aTV][TV\�^bWz\f��X�~fe�X��tZf|#}3^bTV][Tc�a][e�R�eg]zW[Tc�a]Ye#_�`�]YX�Wz^bTVh�Xoh�ebR7�*W[^4egh � ZVRoX�~�e v \PX�ebR7\febX<eg\5�3WYR�ZL\�_{eg\5X<~�Tg�Ve%�Aebeg\
Ufeb�Veg]YZVjAegU(�LTV\aU�W[_{j�R�Z��3W[\f�<h�`�^�~�h�ebR��*Wz^4eghkW[hST<�VebR���TV^4X�WY�Ve�R�egh�egTcR�^7~%TcR�egT%qsh�ebe�9`�]YX�W[^bTVh�XkntZL_�_�`�\aW[^bTcX�WYZL\
}*�3h�X�eg_{h�x�| °mX�X�~fe9h�TV_%e·X�W[_%eV�mR�egh�egTcR7^�~�ZL\r�VR�ZL`fj�^4ZL_{_�`�\�W[^bTcX�WYZL\�h��3h�X�eg_{h�X�~�TcX�h�`�j�jAZVR�XR4<W[R�X�`�TV]
}*�3\�^7~�R�ZL\5� � Z*^b`ah�eghwZL\�h�^bTV][Tc�aWz][WYX��V�PZL\�Ufebj�]YZ��3_%eg\PXyW[\�X�~fe v \5X�ebR�\febXweg\P�*W[R�ZL\�_%eg\PXb�PTV\�U�TV][h�Z�ZL\�j�R7Z��3W[h�WYZL\
Z � T9��WzUfe�R�TV\f�Ve�Z � _�`�]YX�W[^bTVh�X%h�ebR7�*W[^4egh���W[X�~¹UaW�Ý�ebR7eg\5Xdh�eg_{TV\PX�W[^bhb�wWz\�^b][`�U�Wz\f�?`�\fR7eg][W[Tc�a]Ye�h�ebR��3W[^4egh�X�~�TcX
j�R�egh�ebR��Ve�X�~feS. ¡f¨V¼ §s©sß� �T�²b±4��U�§�£�±WV�X 'Y>Z qsh�ebe8[�`aTV][WYX���Z � }*ebR��3W[^4eExyZ � X�~�e#`�\�UfebR�]Y�*Wz\f��\febX��yZVR7l�|

\ É(Ê<Ë%Ã Í�ÓwÍ^]�ÓwÉ(Ò�_%Ä�Ã

Q~fe�X�TVh�l�Z � T�´ �¶ c¡E¢�¥�±4¥�¸�±4��²�35§ ¢�²b±b��UE§s£B± W[hmX�Z�_{TVW[\PX�TVW[\�T{][W[h�XtZ � X�~fe�^b`�R�R�eg\PX�]Y��TV^4X�W[�Ve#TV\�UJ^4ZL\�\�eg^4X�egU
j�R�Z3^4egh�h�egh�W[\�X�~fe��VR�ZL`fj2|�`�~feg\JX�~�W[h�][W[h�Xm^�~�TV\f�Vegh�qF��WYX�~�\feb� _%eg_��AebR7hi¿�ZLW[\�W[\���TV\�U�ZL]zU�ZL\feghUfebj�TcR�X�W[\f�
ZVR � TVW[]zW[\f�Px��5X�~�eo�VR�ZL`�j�_%eg_��AebR7h�~�W[j�h�ebR��3W[^4e�R7ebj�ZVR7X�hwX�~fe<^7~�TV\��Ve<X�Z�X�~fe<�VR�ZL`fj�_%eg_���ebR�hb|kQ~fe�ZL`�X�ja`fXwZ �
X�~fe�_%eg_��AebR7h�~�WYj�h�ebR��3W[^4e�W[hy^bTV]z]YegU�T UE§�±Fa �f^4ZL\�h�W[h�X�Wz\f�#Z � X�~�e�]zW[h�XwZ � X�~fe�^b`fR�R�eg\PX�]Y��TV^4X�WY�Ve�TV\�U�^4ZL\�\�eg^4X�egU
_%eg_��AebR7h�W[\�X�~fe��VR�ZL`�jJTV\�UJT%`�\�Wz�P`fe�W[Ufeg\PX�W�ØaebR�|�Q�~fe�_%eg_#�AebR7h7~�WYj�h�ebR��3W[^4e�h�X�R7WY�VeghX�Z�Ufeg][WY�VebRmX�~fe�h�TV_%e
�3WYeb�³qs^4ZL\ah�W[h�X�W[\���Z � X�~�e�h7TV_%e<_{eg_#�AebR�][W[h�XtTV\�U�X�~fe<h7TV_%e�W[Ufeg\PX�W�ØaebRBxkX�Zd_�`fX�`�TV]z]Y�%^4ZL\�\feg^4X�egU�_%eg_��AebR7hb|

` ~feg\�^4ZL_�_�`�\aW[^bTcX�WYZL\�]zW[\fl3h � TVW[]:�LX�~feo\�ebX��tZVR�l{_{Tg�%j�TcR�X�WYX�WYZL\{Wz\5X�Z�_�`�][X�WYja]Ye�_�`fX�`�TV][]Y��U�W[h�^4ZL\a\feg^4X�egU
¦�±g©baw c��c%£7 c¥o¢3 V¦�±4¦a©F² |d7�W�ÝAebR�eg\PXw�VR�ZL`fj�_%eg_��AebR7h�~�WYj{h�ebR��*Wz^4eghw~�TV\�Ua]Yeh�`�^�~�h�W[X�`�TcX�WYZL\�h�Wz\�U�W�ÝAebR�eg\PX��mTg�3hb|
e �B§F¥%¨V��ß�£7 V¥�¢f c¦�±4¦�© _{eg_#�AebR7h�~aWYj�h�ebR��3W[^4egh�TV][]YZE��ZL\�]Y�ºZL\�e�\febX��yZVR�l,^4ZL_%jAZL\feg\5Xb�k^bTV][][egU�X�~fe�j�R7W[_�TcR��
^4ZL_%jAZL\feg\PXb�SX�Z9^4ZL\5X�Wz\P`fe�R7`�\�\�Wz\f��X�~�e�h�ebR��3W[^4eV�2�o~febR�egTVh�jaR�Z*^4egh7h�egh#W[\�ZVX�~febR�\febX��yZVR7l�^4ZL_{j�ZL\�eg\5X�h�TcR�e
^4ZL\�h�WzUfebR�egU � TV`�]YX��V|i° ¢3¨c�4©s§s©s§s c¦�¨5¸4¼[± _%eg_��AebR7h�~�WYj�h�ebR��*Wz^4ewTV][]YZE��h(j�R�Z3^4egh�h�eghSW[\�TV][]5^4ZL_%jAZL\feg\5X�hSX�Zo^4ZL\PX�W[\*`fe
R7`�\a\�W[\f�dX�~fe#h�ebR��*Wz^4eV|f` WYX�~?j�R7W[_{TcR7��^4ZL_%jAZL\feg\PXo_{eg_#�AebR7h�~aWYjN�3egTV^7~�\fZL\3u � TV`�]YX���_%eg_#�AebRoZV�ah�ebR��VeghoX�~fe
h�TV_%eyh�eg�P`�eg\�^4e�Z � _%eg_���ebR�h�~�WYj��3WYeb��hb�&h�X�TcR�X�W[\f����WYX�~�X�~few_{eg_#�AebR7h�~aWYj�Z � X�~fek�VR�ZL`fj�TcXNX�~fe�X�W[_{ewWYX*¿�ZLW[\fegU(�
TV\�U9^4ZL\5X�Wz\P`�Wz\f��`�\PX�W[]SWYXo]YegT��Vegh�X�~fe��VR�ZL`fjN�(^4R7TVh�~�eghb��ZVR�U�Wzh�^4ZL\�\feg^4X�h � R7ZL_ÏX�~�e�j�R�W[_{TcR���^4ZL_%jAZL\feg\PXb| v \
^4ZL\PX�R7TVh�Xb�*jaTcR�X�WYX�WYZL\aTc�a]Ye�_%eg_���ebR�h�~�WYj%h�ebR��3W[^4egh�TV]z]YZ���_�`�]YX�W[ja]YemU�W[hF¿�ZLW[\PXi�3WYeb��h�Z � X�~feoh�TV_%e�VR�ZL`�j{X�Z�e4�fW[h�X
^4ZL\�^b`fR7R�eg\5X�][��W[\�UaW�Ý�ebR7eg\5X\febX��yZVR7l�^4ZL_{j�ZL\�eg\5X�hb|

Q~�e v } v }��VR�ZL`fj%^4ZL_{_�`�\�Wz^bTcX�WYZL\�h�ebR��*Wz^4eth�`�j�jAZVR�X�hNj�R�W[_{TcR���^4ZL_%jAZL\feg\PXi_{eg_#�AebR7h�~aWYjN|2p�TcR�X�WYX�W[ZL\�Tc�a]Ye
_%eg_��AebR7h�~�WYj��mTVh�ØaR7h�X�Wz\5X�R�Z3U�`�^4egU?TVh�jaTcR7XZ � X�~fe�Ùoeb��R�eb�g?o\aWY�VebR7h�WYX��*DëhoQ2R�TV\�h�W[h�jaR�Z&¿¶eg^4Xdqsh�ebedQ2R7TV\ah�W[h�x��
TV\�U��mTVh#][TcX�ebR�h�`fj�jAZVR�X�egU9�*�·ZVX�~febR#�VR�ZL`fj�^4ZL_{_�`�\�W[^bTcX�W[ZL\�h��3h�X�eg_{h�][W[lVe�X�~�e�?o\�W[�VebR7h�WYX��?Z � nmTV][W � ZVR7\�W[T
}3TV\PX�T{ÜmTcR��aTcR7T%QSZVX�eg_�jaR�Z&¿¶eg^4X#qsh�ebe#Q~fe�QSZVX�eg_ }*�3h�X�eg_�x��aQ�~fe2?o\�W[�VebR7h�WYX���Z � ÜyZL][ZV�L\�T�;eg]zTV^bh�j�R�Z&¿�eg^4Xb�
TVh�teg][](TVh��P� v h7W[hFDfh�`�^b^4egh�h�ZVR7h�TcX<nmZVR7\feg][]�KkÙoZVR7`�hTV\aU�»w\�h�eg_��a]YeV|y}3ebe�R�eg][TcX�egU�j�Tcj�ebR�h�W[\�«�¬B¯:|

¾ R7ZL`fj _%eg_���ebR�h�~�WYj ][WYegh�TcX�X�~feº^4ZVR�e�Z � X�~feh4�WYR�X�`�TV]�}*�3\�^7~�R�ZL\5��e4�*eg^b`fX�W[ZL\ _%Z3Ufeg]%qsh�ebeh4<W[R�X�`�TV]
}*�3\�^7~�R�ZL\5��x�|�° lVeb�?j�R7ZVj�ebR7X��JZ � X�~aW[ho_{Z*Ufeg]iW[hWN¶�*W[R�X�`�TV][]Y��h��3\�^�~fR�ZL\fZL`�h<Ufeg][W[�VebR��+P9qsh�ebe84<W[R�X�`�TV][]Y�?}*�3\3u
^7~�R�ZL\fZL`�h"7oeg]zWY�VebR���x��&X�~aW[h(j�R�ZVjAebR�X���h�jAeg^bW�Øaegh(X�~�TcXSW � X�~�ewX��tZ��3WYeb��h2TcR�eyUfeg]zWY�VebR�egU�^4ZL\�h�eg^b`�X�WY�Veg]Y��X�Zoh�eb�VebR7TV]
j�R�Z3^4egh�h�eghg�PX�~feg\�e4�fTV^4X�]Y��X�~�e<h�TV_{e<_�`�]YX�W[^bTVh�Xt_%egh7h�Tc�VeghmTcR�e�Ufeg][WY�VebR�egU�X�ZdX�~fegh�e<j�R�Z3^4egh�h�eght�AebX��tebeg\�X�~�egh�e
X��tZ9�*WYeb�ohb|J°oh7h�`�_%e � ZVR�e4�3TV_{ja]Ye�X�~aTcX#X�~fe��VR�ZL`fj ^4ZL_{_�`a\�W[^bTcX�WYZL\¹h�ebR��3W[^4e�U�eg][WY�VebR7h�X�Z�ÜtZV�,X�~�e��3WYeb�

®



ikj °<][W[^4eV��ÜtZV�N�NnmTcR�ZL]�l>mg¬�n�qFR�eg^bTV][]SX�~�TcX<T{�3WYeb� ^4ZL\�h7W[h�X�hZ � T�][W[h�XZ � _%eg_��AebR7h�TV\aU?TV\9W[Ufeg\PX�W�ØaebRBx��fX�~feg\9T
_�`�]YX�W[^bTVh�X�_%egh7h�Tc�VeoN�°<][W[^4e%h�~fZ*ZVX�hpP3�2TV\�U�X�~�eg\�X�~fe%�*W[eb� ikj ÜyZV�2�inmTcR�ZL]bl>m7>n�|{°<h�h�`a_%e � `fR�X�~�ebR�X�~�TcX�X�~fe
�VR�ZL`fj�^4ZL_�_�`�\aW[^bTcX�WYZL\�h�ebR7�*W[^4e{TV]zh�ZJUfeg][WY�VebR�hoX�Z�nmTcR�ZL]kX�~fe%�3WYeb� ikj °<][W[^4eV�iÜyZV�2�inmTcR�ZL]bl>mg¬�n � ZL][][Z��tegUº�P�
X�~fe�3WYeb� ikj ÜtZV�N��nmTcR�ZL]�l>m7>n�|�Q~feg\(�LX�~�e�h�ebR��3W[^4e_�`�h�XwTV][h�Z�Ufeg][WY�VebR�X�ZdnmTcR�ZL]fX�~feo_%egh�h�Tc�VeWN�°o][Wz^4e�h�~fZ*ZVX�hpP
�AebX��tebeg\JX�~fegh�e�X��tZ��3WYeb��hb|

Q~�e<4�WYR�X�`�TV]�}3�*\�^�~fR�ZL\P�?qsh�ebe54<WYR7X�`�TV]�}*�3\�^7~�R�ZL\5��x�e4�3eg^b`fX�WYZL\�_%Z3Ufeg]��mTVhyØaR7h�Xwj�R�egh�eg\PX�egU�Wz\{X�~fe<^4ZL\3u
X�e4�3X�Z � T�jaR7W[_{TcR���^4ZL_%jAZL\feg\5X�_{eg_#�AebR7h�~aWYj�h�ebR��*Wz^4e�qsWz\ v } v }�x�|5}*eb�VebR7TV]��&TcR7WzTcX�WYZL\�h�ZL\84�WYR�X�`�TV]a}*�3\�^�~fR�ZL\P�
h�eg_{TV\PX�W[^bh � ZVR���ZVX�~�j�R�W[_{TcR���^4ZL_%jAZL\feg\PXkTV\�U�jaTcR�X�WYX�W[ZL\�Tc�a]Yet_%eg_#�AebR7h7~�WYj�~aTg�Vem�Aebeg\�h7`f�V�Vegh�X�egU(|�ÜtR�eb�3WYX��
j�R�eg^b]z`�Ufegh�UfebX�TVW[][egU�U�W[h�^b`�h7h�WYZL\�Z � X�~�e��&TcR�WYZL`�h�h�eg_{TV\PX�W[^bhb|

q Ñ�ÆtÑAÓÏÍ�Æ�År_%Ä7ÐdÓ�É(ÓyÃ%Ç7Ä�ÅkÆtÑ(Ä�Ê<Ð

6�\fe�Z � X�~fe�ZVR7W[�LW[\�TV]�_%ZVX�WY�cTcX�WYZL\�h � ZVR{�VR�ZL`�j�^4ZL_{_�`�\�W[^bTcX�WYZL\�h��*h�X�eg_�h{][WYlVe v } v }¹TV\�U � ZVR�X�~fes4<W[R�X�`�TV]
}*�3\�^7~�R�ZL\5��_%Z3Ufeg]��mTVh�h�`�j�jAZVR�X�W[\f��R�ebja][Wz^bTcX�WYZL\º`�h�W[\���X�~�e ²B©:¨V©�±�¥{¨L£F35§F¦�± Tcjaj�R�ZLTV^7~N|�Q~�Wzh�_%ZVX�WY�cTcX�WYZL\
eg\�^4ZL_%j�TVh�h�egh�T{�&TVh�X^b]zTVh�hZ � Tcj�ja][Wz^bTcX�WYZL\�hb| v \ � TV^4Xb�aR�ebja][W[^bTcX�W[ZL\�Z*^b^b`fR�hW[\�_%ZLh�XoU�W[h�X�R7W[�a`fX�egU�h��*h�X�eg_{hb|

7�W[h�X�R�WY�a`fX�egU,h��*h�X�eg_{h�X��*jaW[^bTV][]Y��_�TVW[\5X�TVWz\�h�~�TcR7egU,h�X�TcX�e�Z � h�ZL_%e�h�ZVR�Xb| v \¹h�ZL_%e�^bTVh�eghb�wX�~fe�h7~�TcR�egU
h�X�TcX�e{^bTV\��Ae%][TcR��VeV�N][W[lVe�T�U�TcX�Tc�aTVh�e%ZVR�T�Ø�]Yedh��*h�X�eg_�| v \·ZVX�~�ebR�^bTVh�eghb�NX�~fe%h�~aTcR�egUºh�X�TcX�e{^bTV\��Ae�h7_{TV][]
t ^4ZL\�h�W[h�X�Wz\f�f� � ZVR�e4�3TV_{ja]YeV��Z � ZL\�]Y� X�~fe9][W[h�X�Z � jaTcR�X�W[^bW[jaTV\5X�h�W[\rT,�*WzUfebZ,^4ZL\ � ebR�eg\�^4eV��ZVR�X�~fe9^b`fR�R�eg\PX]YZ3^bTcX�WYZL\�h%Z � j�][Tg�VebR7h�W[\rTV\rZL\fu�][W[\fe��LTV_%eV| }3~�TcR7egUrh�X�TcX�egh�TcR�e?`�h�`aTV][]Y� ��±�¢�¼ §�£7¨V©�±7Þ TV_%ZL\f�,T��VR�ZL`fj�Z �
j�R�Z3^4egh�h�eghg|u7�W[h�X�R7WY�a`fX�egU%h��*h�X�eg_�hkeg_%ja]YZE��R7ebja][W[^bTcX�egU{h�ebR��*Wz^4eghkX�Z�TV^�~�WYeb�Ve � TV`�]YX¶u:X�ZL][ebR7TV\�^4e�TV\�U{X�Z#W[_%j�R7Z��Ve
jAebR � ZVR7_{TV\�^4e��*��j�][TV^bW[\f�dR�ebja]zW[^bTVh�^b]YZLh�e�X�Z���~febR�e�h�ebR7�*W[^4e�Wzh�\febegUfegU(|

` ~feg\ºX�~fe%R7ebja][W[^bTcX�egUºh�X�TcX�e�W[h��AegW[\f��`fj(U�TcX�egU(�NTV][]�X�~�e{R�ebja][Wz^bTVh<_�`�h�X��Ae{_%Z3U�W�Ø�egU·W[\ºT?^4ZL\�h�W[h�X�eg\PX
_{TV\�\�ebRg|kQ2Z�X�~�W[h�eg\aU(�PT ��±è¢�¼ §�£7¨L©s§s c¦·¥{¨c¦�¨ ´ ±4¥�±4¦a© j�R7ZVX�Z*^4ZL]�W[h�eg_%j�]YZ��VegU(| Y�©:¨V©�±�¥{¨L£F35§!¦A±���±�¢�¼½§s£�¨V©s§� c¦ «wv*�
xE¯�qFZVR ¨L£g©s§CUc±���±è¢�¼ §�£7¨L©s§s c¦ xwWzh�T#^4ZL_{_{ZL\�jaTcR�TVU�WY�L_ � ZVRwR�ebj�][W[^bTcX�WYZL\%_{TV\aTc�Veg_%eg\5XtX�~�TcXt~�TVhw\fZ�^4eg\5X�R7TV]zWYªbegU
^4ZL\PX�R�ZL]�|wQ~aW[hmjaTcR7TVU�W[�L_ _%Z*U�eg][h�h�ebR��3W[^4eghTVh Þ5±b©�±b��¥d§F¦�§z²4©s§s£�²4©:¨V©�±�¥{¨L£F35§!¦A±B² |

7<ebX�ebR7_{Wz\�W[h�X�W[^<h�X�TcX�e�_{TV^�~�W[\feghtj�R7Z��3W[Ufe�T��Veg\�ebR7TV]A_%Z*U�eg] � ZVR�Ufe4Ø�\�Wz\f��h�ebR7�*W[^4egh�TV\aU�X�~�egWYRth�eg_{TV\5X�Wz^bhb|
v \�X�~aW[hy_{Z*Ufeg]:�*T%h�ebR7�*W[^4e�W[hmUfe4Ø�\�egU�TVh�T ²B©:¨L©�±�¥{¨L£F35§F¦�± ^4ZL\�h�Wzh�X�W[\f��Z �k²B©:¨L©�±yUc¨c�B§s¨5¸b¼Y±4² �f��~aW[^7~�eg\�^4Z3Ufe�WYX�h
h�X�TcX�eV�(TV\�U ¨L£g©s§� c¦f² ��qFZVR £� c¥d¥%¨V¦�Þ&² x��2��~�W[^�~?_%Z3U�W � ��W[X�h�h�X�TcX�e%TV\�U*zEZVR<j�R�Z3U�`�^4e#ZL`fX�ja`fXb|�»yTV^7~9TV^4X�WYZL\�W[h
W[_%j�]Yeg_%eg\PX�egU#�*�#T�UfebX�ebR7_{Wz\�W[h�X�W[^�j�R�ZV�VR7TV_ ��~�Wz^7~dW[hSe4�*eg^b`fX�egU%TcX�ZL_�W[^bTV][]Y���oWYX�~#R7egh�jAeg^4XiX�Z�ZVX�~febRkTV^4X�WYZL\ahb|
Q~fe�h�X�TcX�e%_{TV^7~aW[\fe�h�j�eg^bWYØaeghX�~fe�^4ZL_%ja`fX�TcX�W[ZL\·h�eg_�TV\5X�W[^bh<Z � X�~fedh�ebR��3W[^4eEK�ZL`fX�j�`fX�hZ � T�h�X�TcX�ed_{TV^7~aW[\fe
TcR�e#^4ZL_{ja]YebX�eg]Y��UfebX�ebR7_{Wz\fegU��P��X�~fe#h�eg�P`feg\a^4e�Z � TV^4X�W[ZL\�h�WYXme4�3eg^b`fX�eghb|

` WYX�~rh�X�TcX�e·_{TV^7~�Wz\fe�R�ebja][Wz^bTcX�WYZL\(��R�ebj�][W[^bTVhdTcR�e�R�ebj�R7egh�eg\5X�egU�TVh�W[Ufeg\PX�W[^bTV]mUfebX�ebR7_�W[\�W[h�X�Wz^�h�X�TcX�e·_{T&u
^7~aW[\feghb|9Q~fe�_�TVW[\,WzUfegTJ�Aeg~�W[\aU�h�X�TcX�e�_{TV^7~aW[\fe�R7ebja][W[^bTcX�WYZL\,W[h�TVh � ZL][]YZE��hFK%W � TV][]wR�ebja][Wz^bTVh#e4�3eg^b`fX�e�X�~fe
h�TV_%e%h�eg�*`feg\�^4e�Z � TV^4X�W[ZL\�hb�AX�~feg\�TV][]SR�ebja][W[^bTVhoR�eg_{TVWz\·W[\9T�^4ZL\�h�W[h�X�eg\5X�h�X�TcX�eV�2TV\�U·j�R�Z3U�`�^4e�W[Ufeg\PX�W[^bTV]ih�e4u
�*`feg\�^4egh<Z � ZL`fX�j�`fX�hb| v \·X�~fedj�R�egh�eg\�^4e�Z �w� TV`�][X�hb�AX�~fe�Tc�AZE�Ve%R�eg�P`aWYR�eg_%eg\PXoW[h�W[_{j�ZLh�egUJZL\�TV][]i\fZL\3u � TV`�]YX��
R�ebja]zW[^bT3|

°mX�ZL_{Wz^���R�ZLTVUa^bTVh�X�TV]YZL\f����WYX�~s4�WYR�X�`�TV]2}3�*\�^�~fR�ZL\P��jaR�Z��3W[Ufe�T�^4ZL\5�Veg\�W[eg\5X � R7TV_{eb�yZVR�l � ZVR�h�X�TcX�e�_{T&u
^7~aW[\fe�R�ebja][Wz^bTcX�WYZL\{K{R�ebj�][W[^bTVhdTcR�e�ZVR��LTV\�WYªbegU�TVh%T��VR7ZL`fjN�wTV\�U TV^4X�WYZL\ah%TcR�eJW[\P�VZVlVegU�W[\¹R�egh�jAZL\�h�e�X�ZºX�~fe
Ufeg][W[�VebR���Z � _�`�]YX�W[^bTVh�X�_%egh�h�Tc�VeghtTV\�U{�3WYeb��hg|k}3Wz\�^4e_%egh�h�Tc�VeghtTV\�U%�3WYeb��hwTcR�eoUfeg]zWY�VebR�egU%W[\%X�~�e�h�TV_%eZVR�UfebR
X�Z�TV][](\�ZL\3u � TV`a]YX���R�ebja][Wz^bT3��^4ZL\�h�W[h�X�eg\a^4��W[hmjaR�egh�ebR��VegU(|

| ebX<`�h�R�e4u:�3W[h�WYX�X�~fe�ZL\3u�][Wz\fe��LTV_%e�e4�3TV_%j�]Ye#Tc�AZ��VeV| v � °<][W[^4e�h7~fZPZVX�hoTcX<ÜtZV�N�ATV\�U·TcXoX�~fe�h�TV_%e�X�W[_%eV�
ÜtZV�?_%ZE�VeghoT��tT��V�aX�~feg\JTcX�ZL_�W[^���R�ZLTVU�^bTVh�Xeg\�h�`fR7eghmX�~�TcX°o]zW[^4eEDëhh�~fZVXTV\aU�ÜyZV�rDëh�_%ZE�Veg_%eg\5X<Tg�mTg� � R�ZL_
X�~fe#h7~fZVX�TcR�e�R�ebjAZVR�X�egU�X�Z�TV]z](X�~fe�jaTcR7X�W[^bWYjaTV\PX�hW[\�X�~fe�h�TV_%e#ZVR�UfebRg|y°<h�h�`a_%e�X�~fe�_{Z��Veg_%eg\PX<Wzh�R�ebjAZVR�X�egU
ØaR7h�Xb�aX�~feg\ � ZVR<eb�VebR���ja][T��VebRg��X�~fe�h�X�TcX�ed_{TV^�~�W[\fe�W[_%ja]Yeg_{eg\5X�W[\���X�~�e#�LTV_%e�e4�*eg^b`�X�eghoX�~�e/N�_%ZE�Ve�P�TV^4X�WYZL\
�Ae � ZVR7e�e4�*eg^b`fX�Wz\f�%X�~feQN�h�~�ZPZVXpP{TV^4X�W[ZL\(| v � X�~fe�_�TV^7~�W[\�e�~�TVhT{h�X�TcX�e#�&TcR7WzTc�a]Ye�R�ebj�R�egh�eg\5X�W[\��%X�~fe � TV^4X�X�~�TcX
ÜtZV�·W[h�TV]zWY�VeV�fX�~feg\JX�~aW[hm�&TcR�W[Tc�a]Ye�R�eg_{TVWz\�h�h�ebXX�Z{X�R�`fe � ZVRoTV][]NW[\�h�X�TV\�^4egh�Z � X�~fe#h�X�TcX�e#_�TV^7~�W[\�eV|
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?<h�W[\f���VR�ZL`�j�_%eg_#�AebR7h7~�WYjN�AÜtZV��TV\�U�nmTcR�ZL]�ZV�ah�ebR��Ve{°o]zW[^4eEDëh � TVWz][`fR�e��P��Ufeg][WY�VebR�W[\f��T��3WYeb�³X�~�TcX�e4�*u
^b][`�U�eghi~�ebRg|iQ�~femlVeb��j�R7ZVj�ebR7X��#Z � 4<W[R�X�`�TV]�}*�3\�^7~fR7ZL\5���L`�TcR7TV\PX�ebegh�X�~�TcX�egWYX�~febRk�AZVX�~%ÜtZV�{TV\�U�nmTcR7ZL]f]YegTcR7\
Z � °<][W[^4eEDëhth�~fZVXt��e � ZVR�e<UfebX�eg^4X�W[\f��~febR � TVW[][`�R�eV�5ZVRteg][h�e<\fegWYX�~febRyZL\feoZ � X�~�eg_ UfZ*eghb| ¾ R7ZL`fj�^4ZL_{_�`�\�Wz^bTcX�WYZL\
h��3h�X�eg_{hoZ � X�eg\·j�R�ZE�*WzUfe�T ²B©:¨V©�±{©s�¶¨c¦�²}Tg±4� h�ebR7�*W[^4e�qsh�ebe{}*X�TcX�e�QSR7TV\�h � ebRBx�����~�Wz^7~ � TV^bW[][WYX�TcX�eghoX�~fe�j�R�Z3^4egh�h�Z �
��R7Wz\f�LW[\f�d°o]zW[^4e�`fjfu:X�Zcu�U�TcX�e#��~feg\�h�~fe#R�e4u�¿¶ZLWz\�hb|

Q~aW[h2TcR�X�Wz^b]YetWz][][`�h�X�R�TcX�eghNX�~fetjAZ��tebRkZ � �VR�ZL`fjd^4ZL_{_�`�\�W[^bTcX�WYZL\N�LTV\�U�W[X�hS`fX�Wz][WYX�� � ZVR��a`�W[]zU�W[\f��U�W[h�X�R7WY�a`fX�egU
Tcj�ja]zW[^bTcX�WYZL\�hb|{ÜtR�eb�3WYX��9jaR�eg^b][`�Ufegh�UaW[h�^b`�h�h7WYZL\�Z � X�~�e � `a][]kh�jAeg^4X�R7`�_ Z � �VR�ZL`�j�^4ZL_{_�`�\�W[^bTcX�WYZL\�h�ebR��3W[^4eghb�
Tcj�ja]zW[^bTcX�WYZL\�hb�fTV\�U?W[_%ja]Yeg_{eg\5X�TcX�WYZL\ahb|k�?ZVR�e�W[\ � ZVR7_{TcX�WYZL\�^bTV\��Ae � ZL`�\�U�W[\�«�¬c��®E¯:|

~ ÓM�gÓwÉ(ÓwÐdÅkÓ�Ò

¬c|�ntZL_{_�`�\�W[^bTcX�WYZL\ah(Z � X�~few°�nm� ®VÕfqC9Px��Lh�jAeg^bW[TV]LWzh�h�`fekZL\ ¾ R�ZL`fj�nmZL_{_�`a\�W[^bTcX�WYZL\�h2}3�*h�X�eg_�hb�&°oj�R7Wz]f¬gÕVÕEx*|

*|L�%|fÜmWYR7_�TV\(�*Q�~fe�p�R�Z3^4egh�h ¾ R�ZL`�j�°oj�j�R7ZLTV^7~�X�Z�;eg]zW[Tc�a]Ye57<Wzh�X�R7WY�a`�X�egU�ntZL_{ja`fX�W[\f�f��ntZL_{_�`�\�Wz^bTcX�WYZL\�h
Z � X�~fe�°�nm�,��®Ex?q¶¬gLx��A®>=�ukvV®*�S¬gÕVÕV®*|

®*|L�%|3ÜmWYR7_{TV\N�*Üm`�W[]zU�W[\f��}3eg^b`fR�e�TV\�U�;eg][WzTc�a]Ye:�oebX��tZVR�l�°�jaja][W[^bTcX�WYZL\ahb�*�9TV\�\�Wz\f��py`f�a][W[h7~�W[\f��TV\�U�pwR�eg\3u
X�W[^4e#Ù<TV][]��(¬gÕVÕ>=P|

9f|t}�|�7<ebebR7Wz\f�f�aÙoZLh�X�»k�3X�eg\�h�W[ZL\�h � ZVR v p¤�·`�][X�W[^bTVh�X�W[\f�f|M;oÀSn ¬V¬V¬g*��°o`��L`�h�X�¬gÕVÖVÕ*|

v*| | | | TV_%jAZVR�Xb�NQ�W[_%eV�2nm]YZ3^�l3hb�NTV\�U�X�~fe
6�R7UfebR7W[\���Z � »w�Veg\5X�h#W[\�Ts7<Wzh�X�R7WY�a`�X�egU�}*�3h�X�eg_��SnmZL_{_�`a\�W[^bT&u
X�WYZL\�hZ � X�~fe�°�nm� 3¬Lq�=Vx���vEvVÖEukvExEv*���L`�][�·¬gÕ>=cÖ*|

x*|oÀt|AÜ<|A}3^�~�\fegW[UfebR�� v _%ja]Yeg_%eg\PX�W[\f�{ÀaTV`�]YX�Q2ZL]YebR�TV\5X�}*ebR��3W[^4egh<?<h�W[\���Q~fe%}*X�TcX�ed�·TV^�~�W[\fe�°�j�jaR�ZLTV^7~{K°
Qi`fX�ZVR7W[TV]���°�n�� ntZL_{ja`fX�W[\f��}3`�R��Veb�*hoVfqC9Px���VÕVÕEu�®3¬gÕ*�{7<eg^4eg_#�AebRg�i¬gÕVÕc×3|

v


