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Z RQVURQTURQJXO 9 rsmja� 9 D�T JLWLmtQVURQmC]�IKWXtQh8VUY 9 r�M��abababae

/<���K�f6f���a� D�T WLmt(RQo�� j>IKJLJXY�TURQVUOQVUI>Y�WLm�n�WXYUjKTUIKVUI+Y VUIKlY&lOaY V@� � [ I [ I>Y 9
i<R>��WLmt&j [ Y VURQi<IKTUY�oXTURQi�V hIKWLT	� [ I [ I>Y�RQo�OQT T WL�aOQJ7VUR�TUOQmn�RQi-JL\+jUhRaYUIKm2n�I>Y V WL�
mOQV WXRQmY>��E�hI&i<R�n�IKJ7hOaY�OQl�l�JLWXj>OQV WXRQmY�WLmCj>RQi-i [ m�WXj>OQV WXRQm<Y \�Y VUIKi<Y 9 l�TUR�j>I>Y �
YURQT�WLm8VUIKTUj>RQm�mI>jKV WXRQm@mIKVs_�RQT ��Y 9 OQmn@�IK��WLP�JXI�i<OQm [ o:OajKV [ T WLmt���E�hI�OQT T WL�aOQJXY�VUR
V hI&� [ I [ I>Y	OQTUIGWLmn�IKlSIKmn�IKm8V�OQmn2Y VUR�jUhOaY V WXj>OQJLJL\+WXn�IKm8V WXj>OQJs��E�hIGVURQVUOQJ�m [ i-�
PSIKTUY@RQo�OQT T WL�aOQJXY&VUR(V hI<Y \�Y VUIKi�n [ T WLmt4Y [ j>j>I>YUY WL�8I@Y VUIKlY@OQTUI<WLmn�IKlSIKmn�IKm8V 9
WXn�IKm8V WXj>OQJLJL\(n�WXY V T WLP [ VUI>n4TUOQmn�RQi��aOQT WXOQP�JXI>Y�_	WLV h�i<I>OQm���OQmn4��m�WLVUI-YUI>j>RQmn
OQmn(V h�WLTUn4i<RQi<IKm8VUY>�GD��f�U U U¡Q¢@lSRQJLWXjK\CtaR>�8IKT mYGV hI@WLmYUIKT V WXRQm4RQo�j [ Y VURQi<IKTUY
RQm(V hI&T WLmt�£�D�j [ Y VURQi<IKT	_�OQWLV WLmt-OQV�V hI�hI>OanCRQo�O-� [ I [ I�IKm8VUIKTUY�V hI&mIK��V
[ mR�j>j [ l�WXI>n¤j>IKJLJ�VUR�OQl�lSI>OQT-OQV+V hOQV-� [ I [ Ia��E�hICj [ Y VURQi<IKT�V hIKm�TUIKi<OQWLmY
RQmCV hI&T WLmt<O+TUOQmn�RQi�V TUO>�8IKJ�V WLi<IG¥ 9 JXI>O>�8I>Y 9 OQmn2oXTUI>I>Y�WLVUY�j>IKJLJNo:RQTGOQmRQV hIKT
j [ Y VURQi<IKT>�

D¦mI>j>I>YUYUOQT \-j>RQmn�WLV WXRQm2o:RQT�V hI&Y \�Y VUIKi"VUR@PSI&Y VUOQP�JXIGWXY��§-¨©¥aª�«�����rso�mR
j [ Y VURQi<IKT�V TUO>�8IKJXY�o [ T V hIKT�V hOQm<RQmj>I	OQTUR [ mn+V hI	T WLmt+¬|¥-��4® 9 �C«#v	WXY�Y [ oX�
�jKWXIKm8V	o:RQT�Y VUOQP�WLJLWLVs\8��¯�V hIKT�TUI>Y [ JLVUY	OaYUY [ i<I�¥+VUR@PSIGY VUR�jUhOaY V WXj>OQJLJL\@PSR [ mn�I>n
P8\-OQm2IK��lSRQmIKm8V WXOQJLJL\@n�WXY V T WLP [ VUI>n+V TUO>�8IKJ7V WLi<I	_	WLV h-i<I>OQm-�-°Q±���E�hIKm2�C«�±
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D�YUI>� [ IKmj>I�RQo7��� [ I [ I>Y�WXY�OQT TUOQmtaI>n+OQTUR [ mn+OGjKWLTUj [ JXOQT�j>RQm8�8IK\8RQT 9 RQT	��������RQo
j>IKJLJXY�m [ i@PSIKTUI>n<v
	Èu�	����	U� 9 ����u�����OajUh-� [ I [ I�hOaY�Oaj>j>I>YUYNVUR&RQmI	j>IKJLJ 9 P [ V
V hI	T WLmtGTURQVUOQVUI>Y [ m�WXn�WLTUI>jKV WXRQmOQJLJL\&WLm+n�WXYUjKTUIKVUI	Y VUIKlY�YUR�V hOQV�V hI�� [ I [ I	OQV�j>IKJLJ
� _	WLJLJPSI�OQV�j>IKJLJ ��� v�RQm-V hI�mIK��V�Y VUIKlC¬|RQT	OQV�j>IKJLJ��WLo ��� vf®È��E�hI	l [ T lSRaYUI
RQoSV hI�T WLmt&WXY�VUR�V TUOQmY lSRQT V	j [ Y VURQi<IKTUY�oXTURQi�RQmI�� [ I [ I�JXR�j>OQV WXRQm+VUR�OQmRQV hIKT��
RQmj>I@l�JXOaj>I>n(WLm�O2j>IKJLJ�OCj [ Y VURQi<IKT�TUIKi<OQWLmY�V hIKTUI+o:RQT�O2TUOQmn�RQi�m [ i@PSIKT�¥
RQo	Y VUIKlY 9 WLVUY��:�����Q ������� -  9 OQmn4V hIKm�JXI>O>�8I>Y>�-rsm�I>OajUh�Y VUIKl 9 IK�8IKm8VUY�R�j>j [ TGWLm
V hI-o:RQJLJXR>_	WLmt(YUI>� [ IKmj>Ia£<¬:W:®&V hI<T WLmtCTURQVUOQVUI>Y@RQmI<lSRaY WLV WXRQm�OaY�V hI<� [ I [ I>Y
TUI>j>IKWL�8I&mIK_ OQT T WL�aOQJXY 9 ¬:WLW:®�j [ Y VURQi<IKTUY	V hOQVGhO>�8I@TUI>OajUhI>nCV hIKWLTGn�I>Y V WLmOQV WXRQmY
JXI>O>�8I 9 OQmn�¬:WLWLW:®�I>OajUh2mRQmIKi-l�Vs\<� [ I [ I�l�JXOaj>I>Y�RQmI&RQo�WLVUY�_�OQWLV WLmt+j [ Y VURQi<IKTUY
RQm2V hIGT WLmt@WLo�WLV	WXY	RQl�lSRaY WLVUI�OQmCIKi-l�Vs\<j>IKJLJs�

E�hI�l�JXOaj>IKi<IKm8V	T [ JXI�WLm¤¬:WLWLW:®�WXY�j>OQJLJXI>n<V hI-�f�U U U¡Q¢@lSRQJLWXjK\ 9 Y WLmj>I&OQm4IKi-l�Vs\
j>IKJLJ�WXY@Y [ l�l�JLWXI>n�_	WLV h¤O(mIK_�j [ Y VURQi<IKT&OaY+YUR�RQm�OaY@V hOQV+j>IKJLJ�IKmj>R [ m8VUIKTUY@O
mRQmIKi-l�Vs\4� [ I [ Ia� Z OQ��WLmt�¬:WLWLW:®�o:RQJLJXR>_�¬:WLW:®�l�TUIK�8IKm8VUY�n�IKlOQT V WLmt(j [ Y VURQi<IKTUY
oXTURQi¦P�JXR�jU��WLmt�mIK_¤OQT T WL�aOQJXYNVUR�V hI�T WLmt 9 Ws�ÏIa� 9 O�j>IKJLJ�j>OQm�n�WXYUjUhOQTUtaI�O�j [ Y VURQi<IKT
OQmn2Oaj>j>IKl�V	O@mIK_0RQmI�PSRQV hCWLm<V hI&YUOQi<I�Y VUIKlN�

D�V�I>OajUh2Y VUIKl 9 V hI&��� [ I [ I>Y�TUI>j>IKWL�8I	Ws�©Ws�ÏnS��m [ i@PSIKTUY�RQo�mIK_#OQT T WL�aOQJXY�_	WLV h
i<I>OQmY&�7°K���@E�hIKm¤�4WXYGV hI@i<I>OQm(VURQVUOQJ�OQT T WL�aOQJ�TUOQVUI+VUR<V hI-Y \�Y VUIKi(��E�hI
m [ i@PSIKT�RQoOQT T WL�aOQJXYSVUR�O�� [ I [ I�OQV�I>OajUh�Y VUIKl�WXY�OQJXYUR�OaYUY [ i<I>n�VUR�hO>�8I �-¬ vf°K�4®
YUI>j>RQmnCOQmnCV h�WLTUnCi<RQi<IKm8VUY���V h�WXYGOaYUY [ i-l�V WXRQm2_	WLJLJNPSI�mI>I>n�I>n2o:RQT�V hI@IK��WXY �
VUIKmj>I@RQo�V hI@��TUY V&OQmn4YUI>j>RQmnCi<RQi<IKm8VUY�RQo�V hI+� [ I [ IK�|JXIKmtQV h(n�WXY V T WLP [ V WXRQmN�
p [ Y VURQi<IKTNV TUO>�8IKJ�V WLi<I>YNOQTUI�Ws�©Ws�ÏnS�NTUOQmn�RQi¦�aOQT WXOQP�JXI>Y��fj>OaYUI>YNRQo7Y lSI>jKWXOQJQWLm8VUIKTUI>Y V
WLmjKJ [ n�I�V hI [ m�WLo:RQT i�OQmn2taI>RQi<IKV T WXj�n�WXY V T WLP [ V WXRQmY>�
��OajUh0j>IKJLJGRQo�V hI4T WLmt¤OajKVUY2OaYCO¤YUIKT �8IKT<P [ VCV hI4T WLmt¤WXY<o:OQT2oXTURQi V hI

[ Y [ OQJS� [ I [ IKWLmtGY \�Y VUIKi�_	WLV h<� lOQTUOQJLJXIKJ7YUIKT �8IKTUY>��r�n�JXI�YUIKT �8IKTUY�OQmn<R�j>j [ l�WXI>n
� [ I [ I>Y�j>OQm-j>R�IK��WXY VNWLoV hI>YUI	YUIKT �8IKTUY�OQmn+� [ I [ I>Y�OQTUI�WLm-n�W"!SIKTUIKm8V�l�JXOaj>I>Y>�NE�hI
TURQVUOQV WLmt�T WLmtGjKTUI>OQVUI>Y�OQm@WLm8VUIKTUn�IKlSIKmn�IKmj>I�OQi<RQmt	V hI	��� [ I [ I>Y�V hOQV�i<OQ�8I>Y
O<j>RQi-l�JXIKVUIGl�TURQPOQP�WLJLWXY V WXj&OQmOQJL\�Y WXY�OQl�lSI>OQT�WLm8V TUOajKVUOQP�JXIa�GD l�T WLmjKWLlOQJ�YUR [ TUj>I
RQo�n�W ² j [ JLVs\CWXYGO2jKJ [ i-l�WLmt-I�!SI>jKV�V hOQVGVUIKmn�YGVUR2j>RQmj>IKm8V TUOQVUI@V hI+R�j>j [ l�WXI>n
j>IKJLJXY�RQo�V hIGT WLmt@WLm8VUR@WXYURQJXOQVUI>n-V TUOQWLmY	RQo�mI>OQT P8\2j>IKJLJXY>�

E�hI@JXI>YUYUIKT�taRaOQJXYGRQo�Y VUOQP�WLJLWLVs\(j>RQmn�WLV WXRQmYGOQmn4OaY \�i-l�VURQV WXj&PSIKhO>��WXRQT�hRQJXn
i<RQTUICl�TURQi-WXYUIa��q�I>jKV WXRQm#u�WLmjKJ [ n�I>Y<Y WLi [ JXOQV WXRQmY-RQo&T WLmt¤Y \�Y VUIKi<Y@_	WLV h0¥
[ m�WLo:RQT i RQm$#8v
	����	U� � v�%8�GE�hI>YUI&WLmn�WXj>OQVUI&V hOQV�V hI@� [ I [ I>Y�OQTUI@Y VUOQP�JXI&WLo
��«¦u �SWLmn�I>I>n 9 V hI�i<I>OQm(� [ I [ I&JXIKmtQV hY�VUIKmnCVUR2b<OaYG� & '�� ^ R-l�TUR�RQo
RQo	V hOQV�WXY�tQWL�8IKm�P [ V+q�I>jKV WXRQm�w(OQJLJXR>_�Y&OQm8\�n�WXY V T WLP [ V WXRQm�_	WLV h¤¥��� OQmn
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l�TUR>�8I>Y�V hOQV	�C«#v	WXY�Y [�² jKWXIKm8V�o:RQT	Y VUOQP�WLJLWLVs\8��q�I>jKV WXRQmY�w&OQmn<e&OQJXYUR&j>RQmY WXn�IKT
V TUO>�8IKJ	V WLi<I>Y�¥�V hOQV-OQTUI2n�RQi-WLmOQVUI>n�P8\�O4taI>RQi<IKV T WXj>OQJLJÐ\4n�WXY V T WLP [ VUI>n¤V WLi<I
_	WLV h4i<I>OQm(�-°Q± �Nq�I>jKV WXRQmYGw<OQmn4e<Y hR>_ V hOQV 9 WLo���«0± 9 V hIKm4V hI@� [ I [ I>Y
OQTUI&Y VUOQP�JXIGOQmn<V hIKWLT	i<I>OQm-JXIKmtQV hY�OQl�l�TURaOajUhCb+OaY	��WLmjKTUI>OaYUI>Y>�

D�m [ i@PSIKT4RQo+Y \�Y VUIKi<Y<OQTUI�i<R�n�IKJXI>n�P8\#T WLmtaY>� � WXIKTUj>I�¨Ïu�vÈª�l�TURQlSRaYUI>n
O¤j>RQi-i [ m�WXj>OQV WXRQm�Y \�Y VUIKi o:I>OQV [ T WLmt¤WLm8VUIKTUj>RQm�mI>jKVUI>n�T WLmtaY<_	WLV h#WLm�o:RQT i<OQ�
V WXRQmClOajU�8IKVUY�OaY�j [ Y VURQi<IKTUY��j>RQi@P�WLmOQVURQT WXOQJNY V [ n�WXI>Y�RQo�Y [ jUh4Y \�Y VUIKi<Y�j>OQmCPSI
o:R [ mn�WLm�¨©e 9 c 9 u�vÈªs�2rsm�RQV hIKT�OQl�l�JLWXj>OQV WXRQmY 9 j [ Y VURQi<IKTUY�i-WXtQh8V&PSI+O [ VURQi<RQ�
P�WLJXI>Y<OQV2O¤V TUO ² j4jKWLTUjKJXI(RQT<l�TUR�n [ jKV WXRQm#WLVUIKi<Y-RQm#O�j>RQm8�8IK\8RQT>����I>j>IKm8V JL\ 9
T WLmtaY�hO>�8I�o:R [ mn-WLi-lSRQT VUOQm8V�OQl�l�JLWXj>OQV WXRQmY�WLm-JXR�j>OQJOQTUI>O�j>RQi-l [ VUIKT�mIKVs_�RQT ��Y
¨Ïu 9 w 9 � 9 d 9 vfu 9 vf� 9 uQbQª	OQmn�WLm�lOQTUOQJLJXIKJ�j>RQi-l [ VUIKTUY 9 TUIKl�JXOajKWLmtCI>OQT JLWXIKT&P [ Y �
POaYUI>n�WLm8VUIKTUj>RQm�mI>jKVUY��@IK��OQi-l�JXI>Y+WLmjKJ [ n�I4V hI�q�j>OQJXOQP�JXIK��p�RQhIKTUIKm8V �srsm8VUIKT o:Oaj>I
¬sq�p�r ®�T WLmt2¨Ï� 9 v>e 9 uaufª 9 V hI � IKmn�OQJLJNq�� [ OQTUIG��I>YUI>OQTUjUh(¬ � q��	�Uvf®�Y \�Y VUIKi ¨Ðvfcfª 9
OQmn-V hI�]�I>jKVURQT�Y \�Y VUIKi ¨ÏuQwfªs��D�T TUO>\�Y�RQo�j>RQi-l [ VUIKTUY�_�IKTUIGY V [ n�WXI>n+WLm4¨Ðv>� 9 v>dfª
[ Y WLmt(O(l�TURQPOQP�WLJLWLVs\�i<R�n�IKJ��8IKT \�Y WLi-WLJXOQTGVUR(V hI<l�TUI>YUIKm8V@RQmIa��E�hI-i<R�n�IKJ
hIKTUI 9 JLWL�8I�V hRaYUI�WLm�¨Ðv>� 9 v>dfª�WXY�WXn�I>OQJLW��>I>n��7i<RQTUI&TUI>OQJLWXY V WXj&i<R�n�IKJXY�OQTUI�P�T WXIK��\
n�WXYUj [ YUYUI>n+WLm(q�I>jKV WXRQmC�@OaY	n�WLTUI>jKV WXRQmY�o:RQT	o [ T V hIKT�TUI>YUI>OQTUjUhN�
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� WXt [ TUI�vGY hR>_�Y�V hI�T WLmt@Y \�Y VUIKi�WLm<RQlSIKTUOQV WXRQm-o:RQT	RQmIGj>RQi-l�JXIKVUI�TUIK�8RQJ [ V WXRQmN�
��OajUh(j>RQJ [ i-m2TUIKl�TUI>YUIKm8VUYGRQmI�j>IKJLJ 9 _	WLV h(V WLi<IGWLmjKTUI>OaY WLmt+n�R>_	m8_�OQTUnS����R>_�Y
n�I>YUjKT WLPSI�V hI�j>IKJLJXY�� [ Y V�OaY�V hIK\@JXI>O>�8I	o:RQT�V hIKWLT�mIK��V�� [ I [ I>Y>��D�Y JXOaY h+i<OQT �	�
n�IKmRQVUI>Y�O@o [ JLJ�j>IKJLJNOQV�O+� [ I [ I&j>RQm8VUOQWLm�WLmt+RQmI�RQT�i<RQTUI�_�OQWLV WLmt-j [ Y VURQi<IKTUY>�
D��8IKT V WXj>OQJ	i<OQT ��
�n�IKmRQVUI>Y@OQm�IKi-l�Vs\�j>IKJLJ	RQl�lSRaY WLVUI<O�� [ I [ I-V hOQV+WXY+OQJXYUR
IKi-l�Vs\8�¤D�JLJ�RQV hIKT-j>IKJLJXY�OQTUI2o [ JLJ�OQmn�OQTUI2RQl�lSRaY WLVUI2IKi-l�Vs\�� [ I [ I>Y>��q8i<OQJLJ
jKWLTUjKJXI>Y	TUIKl�TUI>YUIKm8VGmIK_ OQT T WL�aOQJXY�VUR<� [ I [ I>Y>�&q8WLmj>I � WXt���v�WXYGn�TUO>_	m4oXTURQi V hI
��WXIK_	lSRQWLm8V�RQoOQm�RQPYUIKT �8IKTN����I>n&WLm&V hI�T WLmt 9 V hI�� [ I [ I>YNOQl�lSI>OQT�VUR�PSI�i<R>��WLmt
VUR@V hIGT WXtQh8V>�

� WXt [ TUI�v�WXY�O�j>RQi-l [ VUIKT�Y WLi [ JXOQV WXRQm&RQo�V hI�tQTUI>I>n�\GlSRQJLWXjK\��fR�j>j [ l�WXI>nG� [ I [ I>Y
��JLJ�IKi-l�Vs\&j>IKJLJXYNOaY�YUR�RQm�OaY�V hIK\�OQT T WL�8Ia��E�hI�tQTUI>I>n�\&lSRQJLWXjK\ 9>[ YUI>n&V h�TUR [ tQhR [ V
V h�WXY�lOQlSIKT 9 WXY�O�mOQV [ TUOQJ�RQmIa��D�JLJSRQV hIKTUY�JXIKV	� [ I [ I>Y�_�OaY VUIGRQl�lSRQT V [ m�WLV WXI>Y�VUR
[ m�JXRaOan<j [ Y VURQi<IKTUY>��]�R>_�IK�8IKT 9 RQmIGj>OQm<I>OaY WLJL\+j>RQmY V T [ jKV	IK��OQi-l�JXI>Y�WLm-_	h�WXjUh 9
o:RQT�tQWL�8IKm�OQT T WL�aOQJXY&OQmn�n�I>Y V WLmOQV WXRQmY 9 V hI-tQTUI>I>n�\(lSRQJLWXjK\(j>O [ YUI>Y�i<RQTUI�VURQVUOQJ
j [ Y VURQi<IKT+n�IKJXO>\�V hOQm�YURQi<I-mRQmtQTUI>I>n�\�lSRQJLWXjK\8�0¬|D�m�IK��OQi-l�JXI<OQl�lSI>OQTUY@WLm
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