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PRQSPUT�V�WYX[Z�\^]`_�acbNdfegQ
PU\[hji.kl_�anmpo	q�QMPUr�X[WYst_IZ-aumvd,wOQMPUxyhjWzr�X^{[anmv|UwOQMPU}~]Ys�h�k�h�ac�NdU��Q���QMPfWYT�{�h���anmv�
egQMPfs�T�{�hji�XIa mv��� QMPfsAX[{�]zh�a�� b egQSPUs�]Yr�X[]pa dNd P�QMPUZ
_Ii�k�_Ii�i�h��ya �N|�� QMPfZ�]Y}IX[X��Sa mv� PRQSPUZ�Z�h��~]�a��N�
q�QyPUZ�k�hji^a m ��QSPfhj}�]pa �Nd ��QyPU�yhIWzWz]YZ
_I{�]�a mv� q�Q��!�"QyPU{��jV�]YZ&a dNb wOQ-PU{�]zi�_���_�a �N� P�QyPf{.k�]z}�h��ya m �

� Q�Pfi���s�_IZ�i�}�_Ii^a mv� P�Q�P�k�kl_IWpa �U��Q�PU¡^¢v_I{^ac� m�£ Q
PU¡[¡[]u�!¤�_�\[\l��X�k�kl_*ac� bf£ Q
Pf¡^¡[V�{�{�]pac�N�f¥RQM¤�_�\[\l��X�k�kl_*ac� b
¦ Q-¤�_I\l�
_I\^hjV&acb � � Qy¤�_Ir��jX�k�k�anmv�OP�QS¤�_�{�T
_I{�h��.��_IW§k�]zX^{�]pa b ��¨ Qª©%Q&¤�_I{�Z�X^i[a � ��¤fQcP�QS¤�_I{�Z�X^k�k�acb �
� Q&¤�_I{�hj]z_IZ�k�a o ¨ Qy¤�_I{.k�i�\l�&a dN| ��Q-¤�_�V�X[{^a d�m ��Qy¤�X[r�X[i�\l��]�a �N��� Q-¤�X[��_I{�]pa b �R� Q-¤�X[W§¢«hj{�k�XIa �Nb

�¬QM¤�X^WzWYX^k�k�]zZ�]pa �N� q�QM¤"X[WzWY]zZ��IX[{[ac�!o%P�QM¤�X^WzWYhjZ�]�acd�m"©%QS¤�X[Z*� ¦ _I]Ys­anmv�,egQM¤�X[Z¯®�_Is�]YZ&anmv�,PRQM¤�X[{�X^k��I_�i[anmv�
q�Q
¤�X^{�]YZ��jX[{^a b � wOQM¤�X^{�{�°SacbN±fPRQ
¤��
_�k�k�]pa �!� ��Q
¤"]zZ�}�WzX�°Saumv�UegQ
¤�]Yi�X[WYWzh�a � b,��QM¤�]Yi��
_�]�anmv�³²´Q
©%QM¤�Wz_I]z{^a b

µ Q&¤"Wzh~\l}IX[{^a � � Qy¤�Wzh~hjs¶a dNdf¤fQy¤�WzV�sAX[Z*¢«X[Wzr-a b � PRQ-¤"h*\^\[]�a �!� P�Qy¤�h~r�X[}Ma � o ¨ Qy¤�hj]zi.�jX^{�k�a � o
�¬Qy¤�hjWYW`_�a � �,P�Qy¤�hjWzi���h��Sa d�mUegQS¤�hj{.k�hjWYX^k�k�h�a � ��q�Qy¤�hjV�r�{�X�_IV-a � � � Qy¤�hjV�{�h��Saumv�OPRQ-¤�h��IX[]`_*aumv|
¤fQy¤�{�_IV&anmv| µ Q&¤�{�hjsgTSX[{���a d � ©%Qy¤�{�V�T�_I}IX^{[anmvdgq�Qy¤�V�r
_��jh��yanm � ¦ Q � Q&¤"V�r�r&a � o � Q-¤"V�r�r&acbNd

� QS¤�V�{�}IX�k�k[aumv����QS¤�V�i�X^k�k�h�a � b £ QS¤�V�i�i�X�°yacbN| � QS·=QM¤�°*{�V�s¶a b � Q µ _IT�{�X^{�_�anmv����Q µ _IsA�
_IZ�X[WzWY]�anmv±
��Q µ _IsA��TyX^WzWpa dNdU��Q µ _IZ�X[WYWz]pa � P�Q µ _IZ�X^�
_�a � ��egQ µ _I{�Wzi�s�]§k��&ac�!of²�Q µ _I{�hji�]�a �N� � Q µ _I{�{�hjZ&anmv�
�¸Q µ _Ii�_I{�i�_�ac�Nb´PRQ µ _�i�k�{�h�ac� £ Q µ _�kl_�i�k�]YZ�]�a �N� egQ µ _IV�¡�a �Nb´�¸Q µ _���_IWzWY]§� � ¢«hj{�¡[_�acdUPRQ µ X^{�{�]pa b �
·�Q µ X^{�{�]Yk�h�a � m � Q ¦ Q µ ��_IZ���acb!o�q�Q µ ��_I��s�_IZ&acdNdU¹�Q µ Q µ ��X[Z&anmf��Q µ ��X[{.k�hj}Ma o��¬Q µ ��]z_I{�X^WzWz]pa �N�

��Q µ ��W`_I\l��]zr�¡^XIanm � ��Q µ ��WYX[T
_IZ�_�aumv��ºlQ µ ��h�a b!o � Q µ ��h�a b!o�egQ µ ��hj}���X[WY]�anm � q�Q £ Q µ ��hjV-a b�m £ Q ¦ Q µ �~V-a bNd
� Q ¦ Q µ ��V
_IZ���a �!o	� Q µ ��V�Z���a mvb � Q ¦ Q µ ��V�Z���a �!o ¹�Q � Q µ ��V�Z���a�� o ��Q µ ]zW�®�_I}Mac�N� µ QcºlQ µ ]YhjT
_IZ�V&a bNd
��Q PRQ µ ]Yh*\^\[]�a �N� PRQ µ Wz_I{�}Manmv±�egQ µ Wz_I{�}Mac�´��Q µ h~\�_*aumv��P�Q µ hjZ�Z�hjWzW§°yacb � ��Q ©%Q µ hjZ��IX[{�°Sa �!�

q�Q µ hjZ���_�°Sa o ¤fQ µ h*hI�yX^{[a dN|f� Q µ hj��]Y\Ia dNd �¸Q µ hj{�r�X^WzWY]�a m �,�¬Q µ hj{.k�]z_IZ
_�a�� b P�Q µ {�V�¡Ia mpo q�Q µ V�X��I_�i[a mNm
²´Q µ V�WzTSX[{�k�i�hjZ-a mv� egQ µ °~{^a �!o�� QMeO_I²,hjZ�\[h�a�� bO� QSeg»cPfV�{�]`_�a bN| ��QSeg» hjZ�hI¢«{�]Yh�a mv± egQSeO_I�jX^Z��
_I{.k�a �
£ QSr�X�¤�_I{�T
_�{�h�a�� oO� Q-e	X µ X^\[\[h�ac� ± P�Qye	X[]Yi���X^{[a b �´�¬QSe	Xg·¼X^Z�k�r�X[\l}�X[{^ac� o ��Q-e	X^WzWp»�½	{�i�h�a��N�

� Qye	X[sAX[{�i[a � of·�Q-e	X^s�hI{�k�]YX[{^a �!� q�QSe	X[Z���anmv����QSe	X^Z�]zZ�Z�h�a �fegQSe	X £ X[r�]Yi[a � ± £ Q ��QSe	X[{��"X[Z�k[aumv�
µ Q-e	]zhjZ�]zi�]pa � ± q�Q ²´Qye	]Yk�k�s�_IZ�Z&a �f£ Qye	]zw�V�{�h�a �N| µ Q-e¬¾hj{�{^a bN� P�Qye	hjsA]zZ��jV�X[¡Ia b �O� Q-e	hjZ�_�k�]pa �N�
��Qye	hjZ�X^��_�anmv± £ Qye	hjZ���a � q�Q-e	hjZ�]zZ�]pa � b,wOQ-e	hI{�]z�Ih�a � b � Qye	V�TSXIac�N| � Q-©�T�]YZ
_�ac�N��q�QS©�¢«{�hjZ&acd �

q�Q&©=��WzX[{�i[anmv±´²´Q¼©�{�T
_I\l��X^{[a oRegQ-©={�{�X^r�XIacbNd � Q¼©�{�{�X^r�XIacbNdR²´Q-©=V�i�X[T�]�a � o ¦ Q µ Q¼�M_IZ���a b �
� QM�M_I{�{�]zZ��Ik�hjZ&a bN± ºlQM�MX^r�hj{�}Ih�a��N� � QcwOQM�
X[r�hj{�}Ih�a mvd ²�Qª�¬Q
�
X^]zWzr-a � �U��QM�
X[]YZ�r�k[a bN� q�Q £ QM�
X[{�Z�_IZ�r�X^¡Ia�� �
²�Q
�5]zX^Wzr&anmpo³��Q��5Wz_IZ
_I��_�Z&a d � ·�Q ²´Q��5WzhI{�X[i!� µ _Ii.k�]YWzWzh�a � �"P�Q
�
hjWz_IZ�r&acb�m � Q
�
hj{�{�X[i.k�X^{[a of��Q � Q��MhIi�k�X^{[anmv�

��Qy�
{�_IZ�}�WY]zZ&acb�mUq�Q µ Q&�
{�X^X[s�_IZ&acb � ¹�Qy�MV¯®�]z]�acbN�fºlQ-�
V�{�]Y\Ianmvd	P�Q&�´_¯®¿®�_�{[acbN±���Q¼��_IWYWz]zZ�_I{�h�a �!�

À



q�Q&�´_�WY°�_�{�r�k[a mvb q�Q ©%Q��´_�{�\[]z_�a��N�´��Q���_I{�\^]`_ � \[]Y�IX[{�X[i[a b �´P�Q ��Q¼��_I{�Á�Z�}IX^W�a�� � µ Q¼�´_�°Sa � �
¦ Qy�OX[{�TyX^{�]z\l�-a bNdO©%Q-��X^{�\l��k�X^]zZ&anmvb�egQS�OX[{�r�X[i[acdNd � Q-��]z_I�jV&a � ± £ Q-��]z_IZ�Z�X�k�k�]pa �N� P�Q-�O]zT�i�hjZ&acb �
� Q-��]YT�i�hIZ&a mvb µ Q&�O]zZ�i�T�V�{���a mv�	� Q-�O]zhjWYh�ac� � ��Q-��]Yhj{�r�_IZ�]�a �Nb ��Q¼�O]zV�Z�k�_�ac�N�O�¬Q-�O]zV�{��j]zV&a mvb

¨ QS�OW`_��jhjWzX��Saum � egQS�OWzX[Z�¡[]zZ�i�}�]�anmv�U��QS��hIWzr&acdN�f¥´QS��hIWzr�i�\l��s�]Yr�k�acdNdUq�QS��hIWzr�i.k�X[]YZ&a � m%��QS�Ohjs�X^¡IanmNm
��Qy��hjsAX[¡Â� µ X^T
_IWzWYhji[a mNm �¸Q&�OhjZ�\l�
_�{�h��Sa ��m ½gQy��hIZ�¡¼Ã_IWYX[¡�a � � ºlQ-�Ohj{�X^Wzh��Sa dN� PRQ wOQ-�Ohji��
_���a mv�

¹�Q��OhIk�{�_�a � � � Q��OhjV�WY]`_IZ�hji[a �!� PRQ��O{�X^i�X^WzXIa � b³��Q��O{�]YÄ¬k���i[acbN± � Q*�O{�]zZ�i�k�X^]zZ&acb�m µ Q��O{�hji�i�h�� £ ]YWz\l��X^{[anmvd
Å Q&��{�V�Z�r�WYX[{[acbNd´q�Q��OV�]zs�_I{�_IX[i,r
_ µ hji.kl_�acb�m µ Q ¦ _ITSX[{^a b � � Q ²�Q ¦ _���Z&anmv� � Q ¦ _I��Z&a � d

©%Q ¦ _IWY}�]`_Ir
_�}~]Yi[a�� o PRQ ¦ _IsA]zW§k�hjZ&a dNb ¤fQ���¹gQ ¦ _IZ&a�� o ²�Q ¦ _IZ�r�WzX^{[a �!o ��Q ¦ _I���
_I\l��X[{[a m � � Q ¦ _�{�_�a �Nd
�¸Q ¦ _I{�X�a � � � Q ¦ _�{��SX[{[a � mU²�Qª��Q ¦ _�{�{[ac�N��²�Q���Q ¦ _�{�{�]Yi[anmv� � Q ¦ _�kl_�}IX^°j_Is�_�a �!� q�Q ¦ _�V�i�X^{[a �

µ Q ¦ _�°~i[anmv� ¦ Q ¦ _�°���_I{�r-a bN±	PRQ ¦ X[]�®�Tyh~X[{^a � dU¤fQ ¦ X^]zZ�X^st_�Z�Z&acbN±Oq�Q ¦ X^]zZ�{�]z\l�&a � dO�¸Q ¦ X[Z�Z�X[\l}IX�a bN�
��Q ¦ X[{�Z�r�hjZ&a �!o q�Q ¦ X[V�i�X[{^a bN� egQ ¦ ]zr�_Ii[a mv� µ Q � Q ¦ ]YWzWpa mv| egQ ¦ ]z{�i�\l��T�V�X^��W�a bN� P�Q ¦ h~\l}IX[{^a mv�
P�Q ¦ hjWYWzh���_�°Sacb�m � Q ¦ hjV&anmU��Q ¦ hIV�Wzr�X^Z&acbN± � Q�� µ Q ¦ i�V-a ±�¤fQcwOQ ¦ V�xyst_IZ-a � m,²�Q ©³Q ¦ V��j��X[i^a d �
q�Q ¦ V�i.k�hjZ-a d � � Q-ºN}�_Ir�h�ac�N�Rq�Q-ºNZ�\[_IZ�r�X^W`_�anmv|R�¬QyºNZ�k�{�hI¡[¡[]pa �N� ��Q-ºNhj{�]pa � ±f¹gQ-ºNi���]z¡�_���_�ac�Nd

P�QMºÆ��_IZ�h��Sa of¤fQMºÆ°~V�k�]YZ&acd�m³©%Qyqj_Is�X^i[anmv�OegQSqj_IZ���a �N|f¤fQSqj_�°�_�k�]zW`_�}�_*a dNdUegQSqIX�_IZ�i[a � ± ¦ QyqIX[Z�i�X[Z-aumv�
©%Q�q�QyqIX^hjZ&acb!oO��Q-qIhjZ�X[i^a � � � Q � QSqIh*h�acb!o � Q�¹gQ&qIV�Z-aumvb	wOQ ²�Q-qIV�Z�}Ma bNdOwOQ � _Is�hIZ&a ��m%q�Q � _IZ���acdNd
�¸Q � _I{�_I�jhj¡Â� Å Z�X[W�a d!o,£ Q ©³Q � _I{�\l��]zZ&a �N� ¹gQ � _�k�h�a�� | ¹�Q � X[sA�&a bN� ²�Q � X^���
_I{.k�a mv� Å Q � X[{�¡[X^W�a bN�
¨ Q � ��hIk�]YWzh��~]z\l�&ac��m%¤UQ � ]zWYs�]YZ�i�k�X[{^a d � egQ ¦ Q � ]Ys­acb!o ¦ Q � Q � ]Ys­acb!o	q�Q ©%Q � ]zs¶acb!of��Qªq�Q � ]Ys­anmvb

��Q � Q � ]Ys­a b!o,� Q ¤fQ � ]zs¶a b!o,� Q ¦ Q � ]zs¶a �Nd ¹gQ � Q � ]zs¶a mvd ��Q � ]z{�T�°ya mv� ·=Q � ]Y{�i�\l�-a �	� Q � Wz]zsAX[Z�}Ih�a mpo
��Q � WzV�k�XIacd�mU¤fQ � Z�V�k�X[i�hIZ&a d�mf¤fQ ²�Q � h�anmv� ¦ Q � hjT
_�°�_Ii���]�ac�Nd � Q � hjZ�r�h�a �N�	egQ�q�Q � hjZ���acb!o

q�Q � hIZ�]z�ji�TyX^{���a mpof� Q � hj{�r�_Ii[a m �	P�Q � hj{.°~k�h��ya mpo PRQ ¨ Q � hIkN��_IW�a mv� PRQ � h���_IWYX^�Sac� d q�Q � {�_IV�i[a bNd
ºlQ � {�_��I\l��X[Z�}�h�acd�m���Q � {�X^��i[acbN��P�Q � {�X^°~sAX[{[anmv�´q�Q � {�hjWzWpa � dU¥RQ � {�V�sAZ
_I\l}Ma � ��Q � {�V�i�X�aumv�

¨ Q � {�V�k�X[W§°jh��Sa ��m � QM©³Q � V���Wzs�_IZ�Z&a b ¹gQ � V�i�_I}�_ITSXIa �N� � Q � ��_IZ���a mvd P�QcwOQy·�_j_�i�_IZ�X^Z&a � � � QS·�_I]�a dNb
� Q&·�_IsA]�a �N� � Q&·�_IsAs�X^W�anmv�O��Q¼·�_IZ�\�_Ii.k�X[{^a dN|´²�Qª·�Qy·�_IZ�r�X^{[a o � Q-·�_�Z�Z�hjZ&acd � P�Q-·�_�k��&ac�N|

�¬QS·�_�k�]zZ�h�a �N� ºlQy·�_I¡^¡[]Y¡[¡[X^{�_�a � b µ QS·¼X[\[\^]�acbN�	wOQy·�X µ hjsA��k�X�a b�q�QS·¼X[X�a � o�q�QS·¼X[X�a b!o � Q � Qy·¼X[X�a ��m
²´Qy·¼X^¢!ÇX^�~{�XIa d ¥´Q&·¼X[hIZ
_I{�r�h�a d�m,� Q&·¼X[hIZ�XIa��N� � Q&·¼X��~°Sa mvd q�QªegQy·¼X^�³]zi^a mv��� Qy·¼]�a � � µ Q&·¼]zZ-a � �

µ Q � Q
·¼]zZ&anmv�,��Q�·�]YZ�r��j{�X[Z&anmv�,©%Q�·¼]z�SX[WYX[i[ac±%wOQª��Q
·¼]zi�i[acbNd,PRQ�·¼]zi.k�X^{[anmv±³egQ�½gQ�·¼]§k��~]zZ�k�i�X^�Sanmv�,wOQ�·¼]zV&anmv�
¹�QM·¼]YV&aumv±,¥´Q � QM·¼h~\l}�°jX[{^a � dOPRQ
·¼hj�j]YZ�h��yacdN�f��QM·¼hj{�X�k�]�a � b £ QM·¼h��jX[{�{�X�a � ±O²�Q�� � Q
·¼V&anm�egQM·�V�\[\l��X^i�]�a � b

£ Qy·¼V�®�_IZ&a b � £ Qy·¼V�}IX^Z�i[a mv� ��QS·¼V�Z��jV&a mpo ·�Q-·&°IhjZ�i[a�� m q�Q&·&°~i[a b ��²´Qy·&°~i�_I}Ma m ©%Qy·&°~k�}IX^Z&ac� �
£ QS�È_I\l}Ma bN��egQS�­_I\�É	V�X^X[Z&acdNbO²�QS�È_Ir�{�_I}Maumv� � QS�È_�X[i���]zs�_�aumv� £ Qy�È_�}~i�]zsAh��*]Y\Iacb � ��QS�È_IZ�\�_�acbN±
��Qy�È_�{���_I{�hjWz]pa �U²�Q-�­_I{��j]YZ�X�_�Z&aumv� µ Q&�È_�{�]zZ�h�a bNdUP�Q-�È_I{.k�]zZ-a � � ��Q&�­_I{�k�]zZ&acb �	¨ Qy�È_�{�k�]YZ&acd!o
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��Q&�È_I{�k�ÃË Z�X^¡Ia d wOQ¼�È_I{�V�°�_�st_�a �Nd ¦ Q��­_�k�i�V�Z
_I��_*a �Nd ��Q ©%Q��È_�k�k�i�hIZ&a �N� ²�Q¼�È_�¡[]zZ�]�a dNb
£ Q&�È_I¡[¡[_IZ�k�]pa � � Q � Q¼�­\[�M_I{�Wz_IZ�r&a � o	egQ-�­\��O]Y�IX[{�Z-a dN| £ Q&�­\[ºNZ�kN°~{�X�a ��m £ Q-�­\�¥U_Is�_I{�_�ac�N|

²�Qy�­\�¥,V�WYkN°Sa bN± P�QS�¶X[��kl_�a bN±´� QS�­X^Z�¡[X^s�X^{[a d�m P�QS�­X^Z�¡[]YhjZ�X�ac�N� £ Qy�­X[{�}IX[Wpac� � µ Q-�¶X[i�{�hj��]z_IZ&a��!�
PRQ&�¶X[i�i�]zZ
_*a � ±´��QM�jhIZÌr�X[{O�­X^°Sa � wOQ&�­]z_Ih�anmv�O¥RQ-�­]YW`_Ir�]YZ�h��~]z\Iac�fq�Q-�¶]zWzX^i[acd�m,²�Q&�­]YWzWYX[{[acd �
q�Q � Q-�­]YWzWzX^{[a dNd µ Q-�­]YWzWzi^a mv| ��Q-�­]zWYZ�]z}Ma bN� ²�Q&�¶]zÍ�V�X[Wpa b �O� Qy�­]zi�\[X^k�k�]pa m � ��Qy�­]Yk�i�X^Wzs�_I}���X[{^a mpo

P�QS�­]§°�_IsAhIk�h�a bN�U¥RQS�¶hj�j�j]pa �U¤fQS�­hj��{[a � ²�QS�­h*hI{�XIanmv�O�¸QS�­hj{�X^WzWYh�a �N� £ Q-�¶h¯�~]YWzW`_��
X^{�Z
_IZ�r�X[¡�a b �
q�Q-�3¾V�WYs�X^Z�i�k�¾_Ir�k�acb � PRQ¼�­V�}���X^{«®�X^XIanmv�g��Q&�­V�WY��X�_I{�Z&acd�mfw%�-Q¼�­V�WYWzX^{[acbN�O²´Q-�­V�s¬¢«hj{�r&a b �
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