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��RvIeP U ]JOQa����eMX^ IeGÒRQ[ZM��NM?aN]Ì[ W PQI.d U ��PQd?IeMXGJdÑMXP�RÇa��ZM?RÇM?O�^_IeGJM7RQ[ZM*^ U �mGZM?RQIed
�ÌM �!�ÒamYZRQPQI"�ZM7RQ[ZM*M U OQRQ[ILbAamG�� W RQ[ZM#�JILO�MXdÑRQILamG�aNb
RQ[ZM��JM �!� IeP%$,GJa�&gG amGðRQ[ZM#M U OQRQ[�' P½P�YZOQb U dÑM�(*)�[ZM%]JOQa����eMX^ U O�I.PÇMXP��LMXPQPµIeG
]JOQMXPQMXG`R#� UTW IeG1KNMXPÇRQI+� U RQILamGÌP?n,&g[ZM?O�M�dÑam^_]��LM?RÇMÒ^!M U PQYZO�MX^!MXG`RQP#aNbvRQ[ZMÒ^ U �mGZM?RQIed-�ÌM �!��KNMXdÑRÇaNO/.0�JIÉf
OQMXdÑRQILamG U G���IeG`RÇMXGÌPQILR W�1�U O�M*dÑam^_^!amGon·RQ[ U G�IeG RQ[JM*IeG1RÇM?OQ]JOQM?R U RQIeamG aNbA[JIePQRÇaNO�Ied U �2� U R U PÇM?RQP43�VÆM?b3aNOQM
5 6�7�8 n�&g[JMXG-9 U YÌPQP�IeG1KNMXG`RÇM � U ^!M?RQ[Za:�
aNb�^!M U PQYZOEIeG;� U �ÌPÇa<�eYZRÇMµ^ U �mGZM?RQI.dHI.G`RÇMXGJP�ILR W n,amG�� W �JMXd4�eIeG U fRQILamG/.0�JILOQMXdÑRQIeamG_aNboRQ[ZMµ[ZaNO�I!=?amG`R U �{dÑam^!]:amGZMXG1R 1AU G��"IeGJd4�eI.G U RQILamG>.3RQ[ZM U G;�<�LMvRQ[ZM%�JM �!�_KNMXdÑRÇaNO�^ U $NMXP
&gILRQ[�RQ[JM*�La}d U �q[ZaNO�I+=?amG1R U � 1 dÑamY��"�-�{M7^_M U PQYZOQM ��(,)g[ZM7P U ^!M½]JO�a����LMX^ U O�IePQMXP�IeG�RQ[ZMBI.G`RÇM?OQ]ÌOQM?R U RQILamG
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aNbÌ] U � U M?am^ U �mGZM?RQIed � U R U OQMXdÑaNO �JP &v[JIed�[%]JO�aTK}I!�ZM �JILOQMXdÑRQILamG U �,I.GZb÷aNOE^ U RQILamG*amG U ^*YJdE[!PQIe^!] �LM?O � U PQIePRQ[ U G I.GZb÷aNOE^ U RQILamG U �:amYZR�IeG1RÇMXGJPQILR W . PQM?M7M�( �;({c�M?OQO�I!�"� � c�d�� �e[JIeGJG W 5 h 6�7 1 (
�vM4�<�LMXdÑRQIeG;�-�ZM?K}I U RQILamGJPgb÷O�am^ RQ[ZM%PÇ]Ì[ZM?O�I.d U ��PQ[ U ]:M����
	��gaNb�RQ[ZM%M U OQRQ[�' PHPQYZOQb U dÑM U G�� U PQPQYÌ^_IeG;�RQ[ZMHM

,RÇM?OEILaNO�OQM4�mILamG��� �
	�� RÇa��:MvI.GJPQY�� U RQI.G;� U G��"RÇa �:Mvb÷OQM?MHaNb�PÇamYJO�dÑMXPÜaNb�^ U �mGZM?RQIed��JM �!�"RQ[ZM U �{a�KNM]JOQa�� �LMX^ d U G �:M!b÷aNOE^ U �eI+=?M � U P½b3a<�!�La &gP43�9µIeKNMXG U �JILO�MXdÑRQILamG/�JM �!����������.����
	�������� 1 &
M U P�$�b3aNO

U �!�oGJamG`RÇO�IeK,I U �{KNMXdÑRÇaNO��JM �!�ÌP �!�"����. �����	�������� 1 b3aNO &g[JI.d�[ U P�d U � U O�b YJGJdÑRQILamG$# 3 ���
	��&%'�ÝM

}I.PÇRQP
PQYJdE[ÒRQ[ U R�RQ[JMBdÑamG��JILRQIeamGJP

(!)*�,+Ál-�.(./��0+Ál IeG1�� �
	�� �
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	��
. 5 ( 5 1

U OQMµP U RQIeP �ÌM ��( )�[ZMHR W ]{MHaNbob YJGJdÑRQILamG=# &v[JIed�["IeP U ]J]JOQaN]JOEI U RÇMv[ZM?O�M U G��"RQ[ZMH]JOQMXd?IePQMHPÇMXGÌPÇMHI.G�&g[JI.d�[
. 5 ( 5 1?> [Za<�!�JPvIePgPQ]{MXd?I!�JM ��IeG�RQ[ZM*GJM

,RµPÇMXdÑRQILamG�(A@oM?RµYJP�BÇYJPQR�OQMX^ U O�$�RQ[ U RC# GZM?M ��GJaNRva��:M W U PQI+�mGdÑamG��JIeRQILamGqn U PQILRQY U RQIeamG�&g[JI.d�[�I.PAOQM?b3M?OQOQM �"RÇa*� W PÇam^!M U YZRQ[ZaNO�P U P�DÇYJGJPQI+�mGJM � �JILO�MXdÑRQILamG U �Z]JO�a����LMX^FE
. dÑb (HGHY��LaNR%M?R U � ( 5 hNhJI 1 (LK M�&gI!�!�AdÑamGÌPQI!�ZM?O#IeG RQ[JM"b3a<�!�La &gIeG;� RQ[JM �JIe^_MXGJPQILamGNMO+ 8 U G��PMN+ 7 (
)�[ZMµd U PÇMQMR+ 8 IeP�^*YÌd�[ÒPQIe^_]��LM?OÆRÇa��JM U � &gILRQ[�S}ILR &gI!�!�·PÇM?OQKNM U P U �mYJI!�JMvb3aNO�RQ[ZMµ]Ì[ W PQI.d U �·]ÌOQa����LMX^
MR+ 7 (

)�[JM�PÇR U G�� U O ���{amYÌG�� U O W K U �eYJM�]JOQa����LMX^�PÛaNb{]:aNRÇMXG1RQI U �JRQ[JM?aNO W PÇ]:MXd?ILb W MXILRQ[ZM?OARQ[JMgGZaNO�^ U �ÌdÑam^#f]:amGZMXG1R�aNOgRQ[ZM7R U G��NMXG`RQI U ��dÑam^!]:amGZMXG1RQP�. &gILRQ[ÒP�YJILR U ���LM7dÑamGÌPQIePÇRÇMXGJd W dÑamG��JIeRQILamG 1 amGÒRQ[ZM*�{amYÌG�� U O W (
��bodÑam^*�ÌI.GZM � &vILRQ[ U G U ]J]JO�aN]JO�I U RÇM%�ZMXd UXW dÑamG��JILRQILamG U R�IeG;�ÌGJIeR W M

}IePQRÇMXGJdÑM U G��"YJGÌIUT1YJMXGZMXPQPAaNb�PÇa<�eY}fRQILamGJP�I.PÛRQ[ZMXG#�mY U O U G1RÇM?M � . dÑb (mM�( �;(WV7M �!�La���� 5 hYXJI 1 (Z�vaBdÑam^!] U O U ���LM�OQMXPQY��LRQP U OQM $}GZa�&gG_b÷aNOA]ÌOQa����LMX^
. 5 ( 5 1 (&[ÆamGÌPQI!�ZM?O�I.G;�gRQ[ZM U �{a�KNMg^!MXG1RQILamGZM � U ]Ì]��eIed U RQILamGÌP?nNRQ[ZM�b3a,d?YJPAaNb:I.G`RÇM?OQMXPQRAIeP �LMXPQP�amG�PÇ]:MXd?ILb W IeG;�RQ[ZM
^!amPÇR*�NMXGJM?O U � �JIeOQMXdÑRQILamG �JM �"� U �!�La &gIeG;�Òb3aNO U PÇa<�eYZRQIeamG aNb�]JOQa����eMX^ . 5 ( 5 1 RQ[ U G�amG�PÇ]:MXd?ILb W IeG;�RQ[ZM U ^_amYJG`RBaNb�GJamG}f¦YJGJIUT,YZMXGZMXP�PHI.G PQILRQY U RQILamGÌP &g[ZM?OQM U PÇa<�eYZRQILamG I.P U �LOQM U � W $}GZa�&gG�RÇa M

ZIePÇR4(=\µb
dÑamYZO�PQMNn �JYZM�RÇa½RQ[ZM�[Zam^_a��NMXGZMXILR W aNb{]JOQa����LMX^ . 5 ( 5 1 YÌGJIUT,YZMXGZMXPQPÛIeP U �+& UXW PAYJG��JM?O�PÇRÇa,a �#YZ]!RÇa U ^%Y��ÉfRQIL]��.Ied U RQILKNM½dÑamGJPÇR U G1R &g[ÌIed�[�OQMX^ U IeGJP�b3OQM?M�( )�[ZM½b3a}d?YJP�aNbÛRQ[ZM½]JOQMXPQMXG`R�] U ]{M?O�I.P�amGÒRQ[JIeP�YÌGJIUT,YZMXGZMXPQP]JOQa�� �LMX^Òn}RÇa1a;(

]ÜOQa����LMX^ . 5 ( 5 1 IePµamG�� W amGZM_IeG U &g[Ja<�LM!PÇM?O�ILMXPµaNb�PQIe^_I"� U O½IeG`KNM?OEPÇM!]JOQa����eMX^_PµIeG/�NM?aN]Ì[ W PQI.d?P U �!�dÑamGJdÑM?O�GJM � &gIeRQ[�OQMXdÑa�KNM?O�IeG;� RQ[ZM
^ U �mGZM?RQIed �JM �!� .3aNO%aNRQ[JM?O �ÌM �!�JP 1 b3OQam^ IeGJdÑam^!] �LM?RÇM_aNO!I!�!�_^`]:amPÇM �
� U R U (�`Á]JO�a����LMX^Òn`dÑam^_]��LMX^!MXG1R U O W RÇa . 5 ( 5 1 n,b3aNOÆM

 U ^!] �LMNn`RÇO�IeMXPARÇa��ZM?RÇM?O�^_IeGJM�RQ[ZM �ÌM �!�F� IeG.�� �
	��
b3OQam^ RÇaNR U ��I.G`RÇMXGJP�ILR W � U R U amG����
	���. dÑb (ÌV U d�$}YJP 5 hYX 6 n 5 hJI�l 1 ( )g[JIeP�]JOQa�� �LMX^ [ U P �:M?MXGÒ]JO�am^!]JRÇM �
� W RQ[ZMµb U dÑR�RQ[ U RÆRÇaNR U �qI.G`RÇMXGJP�ILR W d U G�R W ]·Ied U �!� W M U P�ILM?O U G���d�[ZM U ]:M?O �:MH^_M U PQYZOQM �
RQ[ U G-�JILO�MXdÑRQILamGJP4(
� U O � W P U RÇRÇM �eILRÇM�^!M U P�YZOQMX^!MXG1RQP?nÆb÷aNO"M

 U ^!] �LMNn
]ÌOQaTK}I!�ZM�amG�� W IeG1RÇMXGJPQILR W � U R U (a`HGZaNRQ[ZM?O�]ÌOQa����LMX^dÑamGJPQI.PÇRQP�IeG�IeGZb3M?OQO�I.G;�%^_aNRQILamGJP�aNbÛRQ[ZM7dÑamG��JYÌdÑRQIeG;�cbÌYJI!��dÑaNOQMBaNb�RQ[ZM½M U O�RQ[ b3OQam^ PÇMXd?Y�� U OgK U O�I U RQILamGJPaNbARQ[ZM!^ U �mGJM?RQIed*�ÌM �!� . dÑb (�GvI"�ZM 5 h 6 X,n�V �Lad
}[ U ^ �1e U d�$}PÇamG 5 hNh 5 1 (
�ÐG [ÌI+�m[�� W dÑamG��JYÌdÑRQIeG;�fb·YJI!�JPRQ[ZMµ^ U �mGZM?RQIed��JM �!�"IePgDÐb3OQa�=?MXGhE%IeG1RÇa*RQ[JMibÌYJI"� U G��
dÑaNOQMH^_aNRQILamGJPÆPQ[ZamY��!�"d4�LM U O � W [ U KNM U G
I.GjbÌYZMXGJdÑMamG�RQ[ZM �NM?am^ U �mGZM?RQIed�PÇMXd?Y�� U O%K U O�I U RQILamG�(�\%�1K}ILamYJP � W n»I.G U �!�
RQ[ZMXPÇM
]JOQa����eMX^_P½RQ[ZM�$NM W T,YZMXPÇRQILamG<IePRQ[ U R�b3aNOgYJGÌIUT1YJMXGZMXPQPÆaNOvGZamGZf¦YJGJIUT,YZMXGZMXPQP
aNb�PÇa<�eYZRQIeamGJP4(

k M?KNM?O U � U YZRQ[JaNO�P
[ U KNM U �LOQM U � W �JM U �LR &gIeRQ[_]JOQa�� �LMX^ . 5 ( 5 1 b3OQam^ U �NM?aN]Ì[ W PQI.d U �Ì]:M?O�PÇ]:MXdÑRQILKNM U G��[ U KNMNnAIeG ] U O�RQIed?Y�� U OXn»RÇO�ILM ��RÇa U GÌP &
M?O%RQ[ZM�YJGJIUT,YZMXGZMXP�P½]JOQa����eMX^ (*V½amGZa . 5 hJIlX 1 d4� U Ie^!M ��RÇa [ U KNM]JOQa�KNM ��YJGÌIUT1YJMXGZMXPQPÆaNb�RQ[JMBPÇa<�eYZRQIeamG"aNbÛ]JO�a����LMX^ . 5 ( 5 1 b3aNOiMc+ 7 YJG��JM?O U GÒM?KNMXG &ÆM U $NM?OvdÑamG��ÌILRQILamGRQ[ U G�. 5 ( 5 1?m (�)g[ZM�]JOQa,aNbin'[Za &
M?KNM?OXn'RQYZOEGZM �½amYZR�RÇa �:MAM?OQOQamGZamYÌP .nGvY��LaNR U G�� U � ( . 5 hNhJI 1 IeG��JIed U RÇM
PÇam^!M
�La,aN]Ì[Za<�LMXPµIeG"V½amGZa;' P7]JOQa,aNb 1�U G��ðRQ[JM#d4� U Ie^ [ U P��:M?MXG �ÌIePÇ]JOQa�KNM � � W ]AOQa}dÑRÇaNO � 9µY;���·IeGJP�. 5 hNh'l 1
&g[Za dÑamGÌPÇRÇO�YJdÑRÇM � U dÑamYJG1RÇM?OQM

 U ^_]��LM�( )�[JMXPÇM U YZRQ[ZaNOEP7dÑamGJPQI!�JM?OQM �ðRQ[ZM 8 ^ �JI.^!MXGJPQILamG U � U P*&
M �"� U PRQ[ZM 7 ^ �JIe^!MXGJP�ILamG U �Û]JOQa�� �LMX^ (���G�R &Æa �JI.^!MXGJPQILamGÌPµRQ[ZM W �JIePQd?YÌPQP½RQ[ZM"]JOQa����LMX^ IeG RQ[ZM"b÷O U ^_M4&
aNO�$aNbÛRQ[ZM7RQ[ZM?aNO W aNbAdÑam^_]��LM

�K U O�I U ���LMXP U G�� MXPÇR U ���eIeP�[�M�( �;( U O�M � U RQILamG �:M?R &ÆM?MXG�RQ[ZM7OQaNR U RQILamG�G1YÌ^*�:M?O
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aNbZ� amGN� �?n:RQ[ZM*O�aNR U RQILamG G1YÌ^*�:M?OHaNbZ� U R½IeG;�·GJILR WÒU G�� RQ[ZM#G,YJ^*�:M?OHaNb,=?M?OQamPµaNbZ�ËIeG �� � ( )�[JIeP
OQM � U RQIeamG�PQY����NMXPÇRQP U G�YZ]Ì]{M?O �{amYÌG��ÒamG RQ[ZM*G,YJ^��:M?OgaNbAb3OQM?MB] U O U ^!M?RÇM?O�PµIeG�RQ[ZM*PÇa<�.YZRQILamG M�T,Y U ��RÇa
8 . ��� 8 1 &g[ZM?OQM � IeP
RQ[ZMvO�aNR U RQILamG�G1YJ^��:M?OÜaNb � amG � � ( )�[JIeP &
amY��"�"Ie^_]�� W YJGJIUT,YZMXGZMXPQPAb÷aNO �JIL]:a<�LM ^R W ]:M �JILO�MXdÑRQILamG#�JM �!�ÌP . � + 8 1 (�Gga &
M?KNM?OXnJGJa7O�I+�NaNOQamYÌPAPÇR U RÇMX^!MXG1R
dÑamGJdÑM?OEGJIeG;�7RQ[JM �JIe^!MXGÌPQILamG#aNb:RQ[ZMPÇa<�eYJRQILamG*PQ] U dÑM�aNbÌ]JOQa�� �LMX^ . 5 ( 5 1 I.P»^ U �ZM U G��%RQ[ZM �JIePQd?YJP�PQILamG½OQMX^ U IeGJP»K U �mYJM�(��ÐG%RQ[ZOQM?M �JIe^_MXGJPQILamGJP
]AO�a,dÑRÇaNO � 9½Y;���ÌIeGÌPg]JO�a,dÑM?M �/� W M

 U ^!]��eM�( )�[JM W ]JOQa:�JYJdÑM�� W G,YJ^!M?O�I.d U �»^_M U GJP½RQ[ZOQM?M#�JI��{M?OQMXG1R
PÇa<�eYJRQILamGJP�b3aNO U G"a,dÑRQYJ]{a<�eM ^`R W ]{M%�JILOQMXdÑRQIeamG#�JM �!�>. � +�k 1 (,)g[JIeP�MXPÇR U � �eIePQ[ZMXP
d4�LM U O � W GZamG}f¦YÌGJIUT,YZMXGZMXPQPIeG�RQ[JM �NMXGZM?O U �vd U PÇM�(Ýc aNOQM?a�KNM?OXn�RQ[ZM U YZRQ[ZaNO�P"dÑamG BÇMXdÑRQYZOQM RQ[ U R
YJGJIUT,YZMXGZMXP�P!d U G �:M MXGZb3aNO�dÑM � Ieb
PÇa<�eYJRQILamGJP U OQM!OQM?]JO�MXPÇMXG`RÇM �/� W RÇO�YJGJd U RÇM � PÇ]·[ZM?O�Ied U �Û[ U O�^_amGJIed*M

,] U GÌPQILamGJP�&gIeRQ[ �h
,M �ðRÇO�YÌGJd U RQILamG
�LM?KNM � (

`×OQMXdÑMXG1R�] U ]:M?O �ZM U �eI.G;�#&gILRQ[�RQ[ZM7YÌGJIUT,YZMXGZMXPQPÆ]JOQa�� �LMX^ IeG�RQ[ZOQM?M��JIe^!MXGJP�ILamGJPÆIeP�RQ[ U R�aNb�GHY��LaNRM?R U � ( . 5 hNhJI 1 � 3 ��G RQ[ZM!b÷O U ^!M4&
aNO $ aNbÆ]:aNRÇMXG`RQI U ��RQ[ZM?aNO W RQ[ZM U YZRQ[JaNO�P
�ZM?O�IeKNM U G�YZ]J]:M?O��:amYJG�� amG
RQ[ZM �JI.^!MXGJPQILamG<aNbHRQ[ZM PÇa<�eYJRQILamG�PÇ] U dÑMÒM�T,Y U ��RÇa�� � 5 &gILRQ[��%�:MXIeG;�ðRQ[ZM G,YJ^��{M?O!aNb��La}d?I�amGa� m
. IeGðb U dÑR½RQ[ZM_PQYZO�b U dÑM_GZM?M � GJaNR �{M!PÇ]·[ZM?O�Ied U � 1 &g[ZM?O�M%RQ[JM!R U G;�NMXG`RQI U �AdÑam^!]:amGZMXG1R½aNbÜRQ[ZM��JIeOQMXdÑRQILamG
�JM �!� K U GJI.PQ[ZMXP4( )g[ZM!OQMXPQY��eR7IeP � U PÇM ��amG U �:M U YZRQIeb3Y�� U ]J] �eIed U RQILamGðaNb GvaN]Jb4' P7^ U 
ZIe^%YJ^ ]JOEIeGJd?IL]��eM
U ]J]��.ILM � RÇa RQ[ZM�]:aNRÇMXG1RQI U �ÜaNb ��($�vaNRÇM�RQ[ U R%RQ[ZM�OQM4�mY�� U O�ILR W dÑamG��JILRQILamG�YJPÇM � � W GHY��LaNRBM?R U � (»[ U PRÇa �:M7YJG��ZM?O�PÇRÇa,a �ÒI.GÒRQ[ZMBPÇMXGÌPÇM7aNbZ[ÆamYZO U G1R � GvI!�!�{M?O�R . 5 hYX 8 1 n &g[ÌIed�[ I.^!]��eILMXP�PÇam^_M*dÑamG��JIeRQILamG U RIeG;�·GJILR W ( ��G*b U dÑR?n1IeGBaNO �ZM?O�RÇaHMXGJPQYJOQM
YJGÌIUT1YJMXGZMXPQP�I.G*YJG �:amYJG��ZM �*�Zam^ U IeGJP�amGZM�GZM?M �JP»MXILRQ[ZM?OÛYJGJILb3aNO�^
�ZMXd UTW RÇa�=?M?O�a U R�IeG;�ÌGJIeR W aNO U R �LM U PÇR U ]Ü[JO U �m^
	MXG ^ @�I.G��ZM �¦SaNb ^`R W ]:M U O��mYJ^!MXG1R &v[JIed�[�OQM�T,YJILOQMXP
PÇam^!M
�NOQa &�RQ[ OQMXPÇRÇOEIedÑRQILamG U R7IeG;�ÌGÌILR W . PQM?M!M�( �;( ]AOQaNRÇRÇM?O � K MXIeG �:M?O��NM?O 5 h 6 k 1 (#�ÐG U G W d U PÇMNn�RQ[JIePµYZ]J]:M?O
�:amYJG���Ie^!] �eILMXP�YJGJIUT,YZMXGZMXP�P
b3aNO �JIeOQMXdÑRQILamG-�JM �!�ÌP &gILRQ[ÒGZa_^!aNO�M7RQ[ U GÒR &
a"]{a<�eMXP4(

�ÐG�dÑamG`RÇO U PÇR_RÇa RQ[ZMXPÇMÒO�MXPQY��LRQP%amYZO U ]J]ÌOQa U d�[ U �!�ea�&gP#RÇa �ZM?RÇM?OE^_IeGZM�RQ[ZM�]JOQMXd?I.PÇM �JIe^!MXGJP�ILamG�aNb
RQ[ZM7PÇa<�.YZRQILamGÒPÇ] U dÑM U G��ÒRÇa_dÑamGJPÇRÇO�YÌdÑR�RQ[ZM7dÑaNOQOQMXPQ]{amG��JIeG;�#PÇa<�eYZRQIeamGJP U R �LM U PÇR�b3aNOgdÑM?OQR U IeG�d4� U PQPÇMXP�aNb
�JILO�MXdÑRQILamG��JM �!�JP4(��ZaNO�RQ[ÌIePÆ]ÌYZOQ]:amPÇMvRQ[ZM½PÇ] U dÑM½aNb�b YJGJdÑRQIeamGJP&#�IeG . 5 ( 5 1?> IeP�d�[ U O U dÑRÇM?O�I+=?M � I.G
PQMXdÑRQILamGR &Æa U PgaNOQRQ[Za��NamG U ��dÑam^!]��LMX^_MXG`RgI.G�
 m .����
	�� 1 aNb U PÇM?RgaNbÛb YJGJdÑRQILamGJP �JM?RÇM?O�^_IeGZM � � W RQ[ZM*�JIeOQMXdÑRQILamG
�JM �!���/( k ]:MXd?I U ���JM �!�JPC���ïa��JR U I.GZM �/� W OQMXPÇRÇO�I.dÑRQIeG;� 8 � ^`]:a<�LM��JM �!�ÌPgamGP� �
	�� RQYJO�GðamYZRµRÇa �:M%aNb
] U OQRQI.d?Y�� U OgIe^_]{aNO�R U GJdÑM�( )�[ZM 8 ^ �JIe^!MXGJP�ILamG U �od U PÇM &g[JI.d�[ IePv^*YÌd�[ PQIe^!]��eM?O�RQ[ U G"Mf+ 7 IeP�RÇO�M U RÇM �IeG"PÇMXdÑRQILamG 7 3,)�[ZMHPÇa<�eYZRQILamG
PÇ] U dÑMµd U G
M

,] �eIed?ILR�� W �:M��JM?RÇM?O�^_IeGZM � U G�� &
Mµa��JR U IeG"b3aNOÆILRQP �JI.^!MXGJPQILamG
�JIe^������� + 8 .�� � 5 1�� 5 ( )g[ZM �JM �!�ÌP���� U O�MgPÇ]:MXd?I U �ZIeG!RQ[ U RÜRQ[ZM W [ U KNM U dÑamGÌPÇR U G`R
OQaNR U RQILamG�O U RÇM
� &g[JI.d�[*OQM � U RÇMXP»RÇavRQ[JM
OQaNR U RQIeamG%G,YJ^��:M?O � � W � +�� � 5 (»FHPQIeG;� U ] U �LM W ^WK�IeMXGZM?O ^`R W ]:M�M

,] U GÌPQILamGRQ[ZM?aNOQMX^ &ÆM7]JOQa�KNMBRQ[ U Rvb÷aNO��JM �!�JP � &gILRQ[ GZamGÌdÑamGJPÇR U G1RgOQaNR U RQILamG�O U RÇM��ÌIe^�� �� � + 8 .�� � 5 1�� 5
&gILRQ[�� �:MXIeG;�_RQ[JM%^!M U G OQaNR U RQIeamG�O U RÇM*]JO�aTK}I!�ZM � RQ[ U RHRQ[JM �ZM?K}I U RQILamGÌP�aNbARQ[ZM%OQaNR U RQILamG O U RÇM%b3OQam^
� U OQMBPQ^ U �"�qIeG U GZaNO�^ &v[JIed�[ÒI.G`KNa<�LKNMXPgRQ[ZM
�ZM?O�IeK U RQILKNM½aNbÛRQ[ZM½O�aNR U RQILamG O U RÇM�(

�ÐG�RQ[JOQM?M��JI.^!MXGJPQILamGÌP &
MHRÇOQM U R�amG�� W RQ[ZM U 
ZIeP W ^_^!M?RÇO�IedgPQILRQY U RQILamG/. PÇMXdÑRQILamG
k 1 3 ��b �ÓIeP �mILKNMXG � W]:a<� W GZam^_I U �eP�aNb�aNO �ZM?OvGZaNR%� U O��NM?OvRQ[ U G�� &ÆM��JM?O�ILKNM7RQ[ZM%YZ]J]:M?O �:amYJG�� �ÌIe^�� ��! � U G���IeG�RQ[ZM^%Y��LRQIL]:a<�LMÛd U PÇM &ÆM,�ÌG�� �JIe^"�#���� +�� (�)�[ZMÜPQa<�eYZRQILamGJP U O�M,�mILKNMXG7IeG7RQ[ZMAb3aNO�^¹aNb}OQMXd?YZO�P�ILKNM � W �JM4�ÌGZM �
PÇM?O�IeMXP�&v[ZamPÇMÒdÑamG`KNM?O �NMXGJdÑM�IeP%RQ[ZMÒdÑO�YÌd?I U �Æ]{amI.G`R%RÇa ]JOQa�KNM�( GvM?OQMNn &ÆMÒ^ U $NM�YJPQM"aNbHRQ[ZMÒPÇa}d U �!�LM �
[ �LM4�·PQd�[ ^:9µaNO � U GðdÑa1M%$"d?ILMXG`RQP�&v[JIed�[ U ]J]:M U O½IeG�RQ[ZM#�ZMXdÑam^!]:amPQILRQILamG�aNbÜRÇMXGÌPÇaNOµOQM?]JOQMXPÇMXG1R U RQILamGJPµaNbRQ[ZM7O�aNR U RQILamG �NOQamYJ]�IeGÒILRQPgILOQOQM �JYÌd?I+���LMµdÑam^!]:amGZMXG1RQP?n U G�� U ]Ì]�� W�U RQ[ZM?aNOQMX^ �JYZM½RÇa �
GZMXPÇRÇO�Sam^ U G��
V U $NM WmU �:amYJG��JIeG���RQ[ZM>=?M?OQamP_aNb½dÑM?OQR U IeG ]:a<� W GJam^_I U �eP4(&�ÌYZOQRQ[ZM?O�^_aNOQMNnÆYÌGJIUT,YZMXGZMXPQP!IeP_]JOQaTKNM � RÇa
[Za<�!� b3aNO U �!� �JILOQMXdÑRQIeamG �ÌM �!�JP%&g[JIedE[ U OQM_d4�LamPÇM!RÇa*� � IeG U [JI+�m[ZM?O�^ �ZM?O�ILK U RQILKNM#GZaNO�^ ( k am^!M_YJPÇM?b Y��
b3aNO�^*Y�� U P U �:amYZRC@oM4�NMXG��ZOQM%]{a<� W GZam^�I U �eP?nÌPQ]Ì[ZM?O�Ied U �»[ U O�^_amGJIed?P U G��L[ �LM4�ÌPQdE[ ^:9HaNO � U G dÑa,M%$�d?ILMXG1RQP
&g[JI.d�[ U OQMBGJM?M �ZM � IeG�RQ[ZMB]JOQMXdÑM?M �JIeG��%]ÌOQa1aNb P U OQM*dÑa<�!�LMXdÑRÇM � IeG�R &
a U ]J]:MXG��JIedÑMXP (

�ÛIeG U �"� W noRQ[ZM T1YZMXPQRQILamG IeP½RÇO�M U RÇM � &g[JM?RQ[ZM?O*IeG d U PQM"aNb�GZamG}f¦YÌGJIUT,YZMXGZMXPQP U ���JIeRQILamG U ��dÑamG��JIeRQILamGJPd U G MXGZb3aNO�dÑM_YJGÌIUT1YJMXGZMXPQP4(Q]ÜOQa,dÑRÇaNO � 9µY;���ÌI.GJP . 5 hNh'l 1 dÑamG BÐMXdÑRQYJOQM_RQ[ZM��ÌGJIeRÇM ^ �JIe^!MXGJP�ILamG U �oO�M?]JOQMÑf
')(+*-,/.1032406587:9;2=<�5�>)?@?4A-712=>B>)5DC%>),/?ECF?EC3GIHKJ:*358CL?EAM7�JN?47)O�JP2=.Q2=GI7)5;2ERSHF9D?4<�03G/58>)5;R�T
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PÇMXG1R U RQILamG#aNbÌRQ[JM�PQa<�eYZRQILamGJP � W PÇ]Ì[ZM?OEIed U �1[ U O�^!amGJIed?P U P�PQYJdE[ U dÑamG��JILRQILamG�( K M U GJP &ÆM?OÛRQ[JIeP�T1YJMXPÇRQILamGb3aNOBRQ[ZM��JILOQMXdÑRQILamG �JM �!�JPQ���7nQ��� 8 U G�� �ÌG�� IeGNML+ 7 I.G b U dÑR%YJGJIUT,YZMXGZMXP�P��ÌYZRBIeGOM�+ 8 GZaNR4(
`HGZaNRQ[ZM?Og]:amPQP�I+�ÌI!�eIeR W IeP�RÇa"OQM�T,YJILOQM7PÇRÇO�amG;�NM?O��ZMXd UTW dÑamG��JILRQIeamGJP U RgIeG��ÌGJILR W (,��G b U dÑR?n{OQM?]�� U d?I.G;�!dÑamG}f
�JILRQIeamG/. 5 ( 5 1?m � W 2 � 2 +65�. 2 3 2 	�� ��� � 	���� 1 b3aNO 2 3 2 % 8 Ie^!]��eIeMXP
YJGÌIUT1YJMXGZMXPQPÆb÷aNOgRQ[ZM
�JILOQMXdÑRQIeamG �ÌM �!�JP
���òIeG�R &Æa U P &ÆM �!� U PgRQ[ZOQM?M*�JI.^!MXGJPQILamGÌP4(

` dÑamGlBÐMXdÑRQYZO�M U �:amYZR�RQ[ZMÆOQM � U RQILamG��:M?R &ÆM?MXG#RQ[ZM �ÌIe^!MXGJPQIeamG½aNbJRQ[ZM�PÇa<�eYZRQIeamG*PÇ] U dÑM U G�� U PQYJILR U � � W
�ZM4�ÌGJM �!OQaNR U RQILamG
G1YÌ^*�:M?OAb3aNO U 
ZIeP W ^_^!M?RÇOEIed 7 ^ �JIe^!MXGÌPQILamG U ���ÌILOQMXdÑRQILamG#�ÌM �!�JPAdÑamGJd4�.Y��ZMXPARQ[JMg] U ]:M?O (

� 	 ��
���
,�	������� ��
���������
�� ���
)�[JI.PgPÇMXdÑRQILamG OQM?b3aNO�^%Y�� U RÇMXPH]JOQa�� �LMX^ . 5 ( 5 1HU P U GvI!�!�{M?O�RgPÇ] U dÑM#]JOQa�� �LMX^ &gIeRQ[<GHI!�+�:M?OQRgPQ] U dÑM�� +

 m .�� ��	�� 1 ( �ZaNO#RQ[JIePB]ÌYZOQ]:amPÇM�&ÆM"I.G`RÇOQa:�JYJdÑM U ]:aNRÇMXG1RQI U �Ab3aNO*RQ[JM"[ U O�^_amGJIed#�JM �"�O� U G���M

}]�� U IeGRQ[ZM �:amYJG�� U O W K U �eYZMXP_aNbC� I.G�RQ[ZM�PÇMXGJPQM aNbvRÇO U dÑMXP4( )g[ZM YJGJIUT,YZMÒPÇa<�LK U �ÌI!�.ILR W aNbHRQ[JM$�gMXYÌ^ U GJG]JOQa�� �LMX^ &gILRQ[ÒPQYÌd�[ �NMXGZM?O U �eI+=?M �-�:amYJG�� U O W K U �eYZMXP�IeP�]ÌOQaTKNM � I.G @oMX^_^ U 8 ( 5 ( )�[ZM½]JO�aN]{M?O GHI!�+�:M?OQR
PÇ] U dÑM7dÑOEILRÇM?O�I U#U OQMµRQ[ZMXGÒb3aNO�^%Y�� U RÇM ��PÇM?] U O U RÇM � W b3aNO MR+ 8 U G�� Mc+ 7 .0)�[ZM?aNOQMX^ 8 ( 8 U G�� 8 ( 7 1 S·RQ[ZM
7 � ^ U 
ZIeP W ^_^!M?RÇO�I.d½d U PÇMBIeP�b3aNO�^%Y�� U RÇM �ÒIeG"[ÆaNOQa<�!� U O W 8 ( k;(
@oM?RvYJP �:M4�mIeG�&gILRQ[ PQam^!M7GZaNR U RQILamG�3

� �
	�� 3 +���3P� � � 3 2 3 2 + 5! � �� ��	�� 3 +���3O� � � 3 2 3 2#" 5! %$
�ÐGBRQ[ZMÆb3a<�!�La�&vIeG;� &ÆM &gI!�!�m^ U $NM�YÌPÇM
aNbÌ]{a<� U O»dÑa,aNO �JIeG U RÇMXP . � ��& 1 IeGg� m �ZM4�ÌGÌIeG;� U dÑa1aNO �JIeG U RÇM�P W PÇRÇMX^�('*) �+'#,  U P�&ÆM �!� U PvaNbÛPQ]Ì[ZM?O�Ied U ��dÑa1aNO �ÌIeG U RÇMXP�. � �.-j��& 1 IeG � > &vILRQ[/-f�10 l-�.2�3¼n4& �10 l-� 8 2�3 U G���RQ[ZMdÑa,aNO �JIeG U RÇM7P W PÇRÇMX^5�(' ) �+'76 �8' ,  ( 9µO U �JILMXG1RQP�R U $NMBRQ[JMXGÒRQ[ZM7b3aNO�^

(:9 +<; ) 9=' ) � 5
� ; , 9>' , � MR+ 8 �

(:9 +<;?)@9='?) � 5
� ;*6A9>'*6 � 5

� PQI.GB- ;*,89>'#, � MR+ 77$
)�[ZM�KNa<�eYJ^!M M �eMX^!MXG`R M*CÓamG:����	��"IePfM#&×b3aNO Ma+ 8 U G�� PQI.GD-�M?-�M#&×b÷aNO=Ma+ 7 ( �ÐG aNO �ZM?O"RÇa
PQIe^_]��eILb W RQ[ZMHGZaNR U RQILamG U b3YÌGJdÑRQILamG # 3&� �
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