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H�UZd�Yf[i[vYfUV_NP g �KJÇ�@ 
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]b�o[eLwP g Y-[\Y�diauYbk&P+��]bXVXV]- 
P g9g WNn\U^_w��[\LNUVd�di[ePja�±H[eLwUVd�YfO4]`WN_F[\d�[e]�diP�YfnvkvL���]bn�[eLwP+¡un\di[�di[\Yf[eUV]b_wYbneh
�-YbX^WNPONP ]f��[eLNP.n\PjdeU g WwYfX P ¶QH 9 H�YbX^]`_N�6L3�

� PoaNn\]baz]`dePæU^_�[\LNUVd3awYfazP�n�Y�_NP�  YfawaNne]FYbkvL�[e]$XVU^_NP
diP�YfnvkvL�YbX^�`]bn\U²[\LNO%d�±j�wYbdeP g ]b_�[\LNPsk&Wwne�-Y-[\WNn\P
]b�H[eLNP�awY-[\LRL3�s���3k�]bWNnvdiP`±b]`_NP g ]BP�ds_N]b[
ÉB_N]- �[eLwP�deLwYfazP�]b�GL�¾TS)Wc[
]`_NP�kjYf_�k�]bO4aNWc[\P�PjY`diUVXVh+U^[\d
nvY g U^Wwd
]f��k&WNn\�-Y-[eWwneP6U�V�Y-[$Yfnvk$XVP�_N�b[eL:W�¶YXGZF[eLwP�_[U ¶]\^U_V�UVd)Yf_�Y�XV]- 
Pjn
�z]bWw_ g [\]"[\LNP�nvY g U^Wwd
]b�3k&WN�-Yf[eWNn\P�]b�
L�UV_�Y"_NP�UV�bLB�z]bn\LN]B] g ]b�`XN±B $LNPjneP_\badc�UZd�Y"dePjk&WwneU^[qh>�¼Ybk5[\]bn�±` $LwUVkvL�Y`k�k�]bWN_F[\do��]bn
[\LNP�au]FdedeUV�NX^P g UVO4U^_BWc[\U^]`_�]bn�[eLwP�nvY g U^Wwd�]b��k�WNne�-Yf[eWNn\P�YbX^]`_N�+[eLNP.awYf[eL��oK�LwUVd�XV]- 
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 $U^[eL�Y%k�WNne�-Yf[eWNn\P��u]`WN_ g P g �Bhbc-f�U>� � P�diLN]-  [eLwYf[j±zYfO4]b_N�4YfXVXH[\LNPjdeP.awY-[\Lwdj±c[eLNPjneP.UZd�]b_wP�»¼Yf_ g
�`P�_NPjn\YbX^XVh4]b_NXVh%]b_wP�¿hg5 )]bnvdq[)awY-[\L`giL�j/��]`n) $LwUVkvL�[eLNP.n\PjdeU g WwYfXiNP j Yf[�[eLNP�¡wnvdq[*di[\Yf[eUV]b_wYbneh4az]bUV_`[
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di[\Yf[eUV]b_wYbneh+au]`U^_F[
UZdoO4UV_NUVO"WNO��
Æ�]f[�deWNneawneUZdiUV_N�`X^h`±u[\LNUZd� 
]`n\di[�auY-[eL³k&]`_wdeUVdi[\dj±�Y-�¦[\P�n.XVPjYJ�BU^_w�ML
V4UV_�[\LNP g UVneP�k5[\U^]`_ke�Vb±�U^_lgv[\WNn\_NU^_w�
di[eP�Y g UVXVh�YJ )YJh>��n\]bOmXng� $U²[\L�[\LNP.O%Y-lcUVO"WNO/YfWc[\LN]bn\U^�jP g k&WNn\�-Y-[eWwnePoc-f	UpZ
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[eLNP
k�]bO4aNWc[vY-[\U^]`_�]b��5>Dsr ¸ ��n\]bOt5�D>Yf_ g EGDB±w $LNUVkvL�k�]bn\neP�diaz]b_ g ds[\]%O4]-�FUV_N�>��]bn\ �Yfn g ]b_oL�WNa�[\]4[eLNP
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di[\YJh`P g Yb�u]-�`PRU ]-�`P�n$[\LNP[w X
x�NW jCy UV_F[ePjne�-YfX¬±z]b_NP>k�Yf_��zP4diWNn\P.[\LwY-[�]b_NP+LwYbd�_N]f[�awYbd\deP g [eLwP�¡wnvdq[
di[\Yf[eUV]b_wYbneh�au]`U^_F[�±zYb_ g [eLuY-[�[\LNP"n\PjdeU g WwYfX�LwYbd g Pjk�neP�YbdeP g Yf[�X^P�Ybdi[��zP�XV]- zNP j ��JÇ[�UVd�YfXZdi]%]`ac[eUVO%YfX
UV_�[eLNP�deP�_udiP�[eLuY-[$U²[*UZd�[\LNP.XVYbne�`Pjdi[�di[ePja� $LNUVkvL�P�_udiWNn\Pjd)[\LNPjdeP�[q 
]4aNn\]bazP�ne[eUVPjdj�
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Yf�¦[ePjn�Y
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�¼Ybk&[e]bn���]bn�[eLwP�n\Y g UVWwd�]f�$k&WNn\�-Y-[\WNneP�Yf[�PjY`kvL}U^[ePjn\Yf[eUV]b_�±�diP�[.[e] 	 ¶|cb±�Yb_ g [eLNP%n\P g Wwk5[\U^]`_
�¼Ybk&[e]bn�±NdeP&[$[e]o\9¶YX 	 � �
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YbkvL�YfXV�b]bn\U^[eLNO  �Ybd$di[\Ybni[\P g Y-[$]b_NP.]b�3[\LNP�[q 
]4UV_NU^[eUZYfX�az]bUV_F[\d v

5 V ¸ ¶ � / c � ]bn 5 V º ¶ ��� � � x »½|b{`¿

Yb_ g  )Y`d$dq[\]baNazP g  $LNP�_�[\LNP._N]bn\OË]b��[\LNP.�bnvY g UVP�_F[� )Y`d�Y4�bUV�bP�_���n\Y`k5[\U^]`_�]b��U^[\d�UV_NU^[eUZYfX��-YfXVWNP�v
H � D � 9 D H_adc X � �iH � V � 9 V H 	 »½|fQF¿

� P
awneP�diPj_`[�U^_.[vYf�NXVPjd
�@[\]�Q*[\LNP
k�]bO4awYbn\Yf[eUV�bP@n\PjdeWNX²[vd3UV_.��]`WNn�deU^[eWwYf[eUV]b_wdj��rsY`kvL.[\Yb�NX^P g UZdiaNXZYJhcd
v
< [eLNP._BWNO+�uPjn*]f�@Ä�YfWwd\diÅÇÆ�P� �[e]`_�U^[ePjn\Yf[eUV]b_wdj±
< [eLNPo[e]f[vYfXf_BWNO+�uPjn�]f�Bn\P g Wwk&[eUV]b_wd�]f�F[eLNPsdi[ePjaRq9»¦��]`n�[\LNPsÄ�Æ��fÃ*n\O>U pq]��bSF[envYfUV�bLF[�Yf_ g Ä�Æ�� 	�WwY g nvY-[eUZk��bSF[envYfUV�bLF[
YfXV�b]`neU^[eLNO%dv¿u]bnH[\LNPsdePjk&WwneU^[qh$�¼Ybk&[e]`n 	���]bn�[eLNP@nvY g UVWwdH]b�Bk�WNn\�JYf[eWNn\P*»¦��]`nH[eLwPsÄ�Æ�� ��Y-l�� 	
WNn\���bÄ�P�] g P�diUZk
YfXV�b]`neU^[eLNO�¿&±

< [eLNP�[\]f[\YbX�_FWwO"�zP�n4]f�*��Ww_wk5[\U^]`_�Pj�JYbX^WuY-[eUV]b_ud�»½k&]bO4aNWN[\Y-[\U^]`_�]b�*[eLwP �FYbk�]b�NUZYf_ � D Yf_ g [eLNP
g UVneP�k5[eUV]b_uYfX g PjneUV�-Y-[eUV�bP 9 � � ; 5�D�= ; E D x EGD�=)LwYJ�bP��zP�P�_�k�]bWN_F[eP g ��]bn$]b_wP�¿5±

< [eLNP�YJ�`P�nvYf�`P��-YfXVWNP�]f��[eLNP�di[ePja�q%D"auPjn�Ä�YfWuded$Æ�P� �[e]`_�U^[ePjn\Yf[eUV]b_�±
< [eLNP�de]bXVWc[\U^]`_Fw 5 ¸ x 5 º y ��]`WN_ g �Bh�[eLwP�YbX^�`]bn\U²[\LNO�±
< [eLNP>P&lcU^[�[qhBazP+]b�@[eLNP>YfXV�b]bn\U^[eLNO[v � Ñ � ��� #  $LNP�_�U²[.dq[\]bawd��uP�k�YbWwdiP>k&]`_ g U^[eUV]b_ »½|fQF¿*UVd�d\Y-[iÅ
UVdi¡wP g ±
	�Í ��� Í � �  $LNP�_�U^[�di[e]baud4�uP�k�YfWudiP�[\LNP�X^UV_NP�Yfn g P�k&n\PjYbdeP�k&]`_ g U^[eUV]b_ »�QF�`¿qkjYf_N_w]f[%�uP
deYf[eUZdq¡uP g ±

K�LNP)¡wnvdi[@k�]bO4awYbneUZdi]`_� �Ybd�O%Y g P�]b_4Y�n\Yf[eLNPjn@diO4]B]f[\L"aNn\]b�NXVP�O » � ¶YX 	 c�¿�Yf_ g  $U^[eL+[eLNP$UV_NU^[eUZYfX
�`WNPjd\d*5 V ¸ ¶ w / x
c y �@K�LNP�n\PjdeWNX^[\d$Yfn\P.Ybd)��]`X^XV]- *d
v
Ã*XV�b]`neU^[eLwO Ä�Æ JÇ[\P�n t$P g Wwk5[\U^]`_wd ~NWN_uk5[*P��-YbX
Ä�Æ��fÃ*n\O4U pq]��-di[envYfUV�bLF[ / � c c�c
��� c ��� �Ä�Æ��+	�WwY g n\Yf[eUZk��fSB[envYfUV�bLF[ � � � c c � �Ä�Æ�� �9Y-l��*k�WNne���bÄ�P�] g PjdeUZk � XGc ��� c � � c
Ã*XV�b]`neU^[eLwO ��P�Yf_�di[eP�a Sc]bXVWc[eUV]b_ r@lcU^[$[qhBauP
Ä�Æ��fÃ*n\O4U pq]��-di[envYfUV�bLF[ X 	 X � X w X 	 c / � X�� � X 	 X�X�XGc y Æ�]bn\O%YfX
Ä�Æ��+	�WwY g n\Yf[eUZk��fSB[envYfUV�bLF[ X 	 c / ��� w X 	 c / � X�� � X 	 X�X�X � y Æ�]bn\O%YfX
Ä�Æ�� �9Y-l��*k�WNne���bÄ�P�] g PjdeUZk X 	 XGc � w X 	 c /�� � �
c X � � ¸ y Æ�]bn\O%YfX

Ã�d
P�lcauP�k5[eP g ±B[eLwP�Ä�Æ�� 	�WwY g n\Yf[eUZk��bSF[envYfUV�bLF[sYfXV�b]`neU^[eLwO UZd
[eLNP�O4]`di[)P�<zP�k5[eUV�bP�]b_�[eLNUZd�diO4]B]f[\L
awne]`�NX^PjO���K�LNP4Ä�Æ�� ��Y-l��*k&WNn\���fÄ�Pj] g PjdeUVk.YbX^�`]bn\U²[\LNO O%YbÉbPjd�Pj�FWwYbX3�`YbO4P"UV_�[eLNUZd�k�Y`diP� $U^[eL�[eLNP
Ä�Æ��-Ã�neO4U pq]��-di[envYfUV�bLF[�YfXV�b]bn\U^[eLNO��

K�LNP>_NP�lF[�[vYf�NXVP>deLN]-  LN]- ·[\LNP%YfXV�b]`neU^[eLNO%d�auPjni��]`neO%d�]b_�[eLNP4deYbO4P+aNn\]b�wX^PjO�» � ¶ X 	 cJ¿5±D�NWc[
 $U^[eL�[\LNP. 
]`n\deP�U^_NU^[eUZYfX3�bWNP�ded*5 V º ¶Qw � x � y v
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Ã*XV�b]`neU^[eLwO Ä�Æ JÇ[\P�n t$P g Wwk5[\U^]`_wd ~NWN_uk5[*P��-YbX
Ä�Æ��fÃ*n\O4U pq]��-di[envYfUV�bLF[ / � � c�c � � c ��� �Ä�Æ��+	�WwY g n\Yf[eUZk��fSB[envYfUV�bLF[ � � � � c � �Ä�Æ�� �9Y-l��*k�WNne���bÄ�P�] g PjdeUZk � � � c c � � c
Ã*XV�b]`neU^[eLwO ��P�Yf_�di[eP�a Sc]bXVWc[eUV]b_ r@lcU^[$[qhBauP
Ä�Æ��fÃ*n\O4U pq]��-di[envYfUV�bLF[ X 	 X � � w X 	 c / ��� ��X 	 X�X � / y Æ�]bn\O%YfX
Ä�Æ��+	�WwY g n\Yf[eUZk��fSB[envYfUV�bLF[ X 	 X � w X 	 c / � � ��X 	 X � � � y Æ�]bn\O%YfX
Ä�Æ�� �9Y-l��*k�WNne���bÄ�P�] g PjdeUZk X 	 c / � w X 	 c / ��� � � X 	 X�X / c y Æ�]bn\O%YfX

K�LNUZd�[eUVO4P+ )P+deP�P"[eLwYf[�[eLwP4Ä�Æ�� �9Yfl �*k�WNn\���bÄ�P�] g P�diUZk.YfXV�b]`neU^[eLNO [\YbÉbP�d�Y�diXVU^�`LF[�Y g �JYb_F[\Yf�`P
]-�`P�n"Ä�Æ��-Ã*n\O4U pq]��-di[envYfUV�bLF[ v.U^[ g ]BP�d"Y���P�  XVPjd\d���WN_wk&[eUV]b_�Pj�-YfXVWwY-[\U^]`_wd.Yf_ g YbXVde]�XVPjd\d.U²[\P�nvY-[\U^]`_wd��
S)Wc[$[\LNP"Ä�Æ��+	�WwY g n\Yf[eUZk��fSB[envYfUV�bLF[
YfXV�b]`neU^[eLwOËUVd$di[eUVXVXH[eLNP.�zPjdi[*azP�ne��]bn\O>Pjnj�

� P>[ePjdi[�_N]-  [\LNP%k�Y`diP>]f�sO4]`neP4dq[\ne]`_N�bXVh�_N]`_�XVU^_NP�Yfn�aNn\]b�NXVP�O%d v� )P g U^�BU g P � �Bh c Xw±�di]�]b_NP
LuYbd�_N]-  � ¶YX 	 X
cb� � P.�uPj�bUV_� $U^[eL�[eLwP�k&XV]`dePjdi[�UV_NU^[eUZYfX��`WNPjd\d*5 V ¸ ¶ w / x
c y �@K�LNP�n\PjdeWNX^[\d$Yfn\P�v
Ã*XV�b]`neU^[eLwO Ä�Æ�JÇ[ePjn t*P g Wwk&[eUV]b_wd ~NWN_uk5[*P��-YbX
Ä�Æ��fÃ*n\O4U pq]��-di[envYfUV�bLF[ � c�c�c � ��� � � � ��X ���Ä�Æ��+	�WwY g n\Yf[eUZk��fSB[envYfUV�bLF[ �
Ä�Æ�� �9Y-l��*k�WNne���bÄ�P�] g PjdeUZk c � � ��X ��� � � � � ���
Ã*XV�b]`neU^[eLwO ��PjYb_�di[ePja SB]bXVWc[\U^]`_ r@lcU^[$[qhBauP
Ä�Æ��fÃ*n\O4U pq]��-di[envYfUV�bLF[ X 	 X�X / w X 	 c / � X�� c X � � y Æ�]bn\O%YfX
Ä�Æ��+	�WwY g n\Yf[eUZk��fSB[envYfUV�bLF[ X 	 ��� c � w X 	 ����� ����X 	 c
�	X � y ?�Pjd\k&Pj_`[
Ä�Æ�� �9Y-l��*k�WNne���bÄ�P�] g PjdeUZk X 	 X�X�X�� w X 	 c / � X�� c X ��� y Æ�]bn\O%YfX

K�LNP4aNn\]b�wX^PjO �uPjU^_N��XVPjd\d�n\P��`WNXZYfn\U^�jP g ±z 
P4deP�P+[eLwYf[�[\LNP�Ä�Æ��+	�WwY g nvY-[\UVk
�fSF[\n\YbU^�`LF[�YfXV�b]bn\U^[eLNO
di[e]`awd��¼Yfn���ne]`O0[eLNP4de]bXVWc[eUV]b_�±HYb_ g [\LwY-[.U^[�[vYfÉbP�d�O4]`neP+U²[\P�nvY-[eUV]b_ud*[\]�n\PjY`kvL�[eLNP%de]bXVWc[eUV]b_9��]bn�[eLNP
[q )]�]b[eLNPjn�YfXV�b]`neU^[eLwO4dj�xK�LNP³Ä�Æ��-Ã�neO4U pq]��fdq[\n\YbU^�`L`[�YbX^�`]bn\U²[\LNO g ]BPjd%[q $UZk&PµYbd�O"WwkvL���WN_uk5[eUV]b_
Pj�-YfXVWwY-[\U^]`_wd�Ybd)[eLwP"Ä�Æ�� ��Y-l��*k&WNn\���fÄ�Pj] g PjdeUVk�YfXV�b]bn\U^[eLNO�±cYfX^[eLN]`WN�bL�U^[ g ]BPjd$XVPjd\d�U²[\P�nvY-[\U^]`_wd��

K�LNP�XZYbdi[*k&]bO4awYbneUZde]b_�UZd�O%Y g P� $U²[\L�[eLNP.d\YfO4P�n\P��`WNXZYfn\U^��Y-[eUV]b_�awYfnvYfO4P&[\P�n � ¶YX 	 XGcb±B�NWN[� $U^[eL
[\LNP. )]bnvdiP�U^_wU²[\UVYbXH�bWNP�ded�5 V º ¶�w � x � y v
Ã*XV�b]`neU^[eLwO Ä�Æ JÇ[\P�n t$P g Wwk5[\U^]`_wd ~NWN_uk5[*P��-YbX
Ä�Æ��fÃ*n\O4U pq]��-di[envYfUV�bLF[\kjk�k � �"� � � / / � � � � / X �Ä�Æ��+	�WwY g n\Yf[eUZk��fSB[envYfUV�bLF[ �
Ä�Æ�� �9Y-l��*k�WNne���bÄ�P�] g PjdeUZk / c � � ��� � � ���
Ã*XV�b]`neU^[eLwO ��P�Yf_�di[eP�a Sc]bXVWc[eUV]b_ r@lcU^[$[qhBauP
Ä�Æ��fÃ*n\O4U pq]��-di[envYfUV�bLF[ X 	 X�X / w X 	 c / ��� � � X 	 X�X
c � y Æ�]bn\O%YfX
Ä�Æ��+	�WwY g n\Yf[eUZk��fSB[envYfUV�bLF[ X 	 � ��� � w X 	 ��� ��X�� � X 	 c ��� � y ?�Pjd\k&Pj_`[
Ä�Æ�� �9Y-l��*k�WNne���bÄ�P�] g PjdeUZk X 	 X�X / w X 	 c / ��� ��X 	 X�X�X�� y Æ�]bn\O%YfX
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K�LwP$aNne]`au]FdiP g YfXV�b]bn\U^[eLNO�±f $LNUZkvL%UZd@�wYbdeP g ]`_4[eLNP*]`ac[eUVO4U^��Y-[\U^]`_>]b�u[\LNP* )]bnvdq[sdeU^[eWwYf[eUV]b_�±FdiPjP�O%dæ[e]
�zP�LuYJ�bP$UV_�Y��bP�n\h"n\]b�wWwdq[o �YJh"]-�`P�noY. $U g P*nvYf_w�bP�]f��deU²[\WwY-[\U^]`_�Yf_ g _N]`_NXVU^_NP�Yfn\U²[qh`����_wdiWwneaNn\UZdiUV_N�bXVhb±
U^[�[ePj_ g d�[e]�]bWc[\auPjni��]`neO�[\LNPµ[q 
]�n\P&��P�n\P�_uk&P}YbX^�`]bn\U²[\LNO%d�UV_ deU^[eWwYf[eUV]b_ ]f�+di[en\]b_N��_N]b_wX^UV_NPjYbneU^[qhb�
~wWNne[eLNPjn$_FWwO>PjneUZk�YbXHP&lcazP�n\U^O4P�_F[vY-[eUV]b_�UZd�neP��`WwU^n\P g [e]%Ybd\dePjd\d
U^[\d*aNn\Y`k5[\UVkjYfXDU^_F[\P�n\Pjdi[j�
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