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UG[0PQK\[U�[ � WZIG[KMWcJ�x.IGKMWZI?KMR$WcJBUVPQXZN0z�PQ[ PQIGJ^N0U,N0z\w�RSKMR�[ � PQIGJ^Wc[U,R�PQXQu,WpPQK\[U?I,NR$n�J
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H$IGJB[XQwq���qJBzf���WcuG�s¤O¥����V�Z|3H$IG[VRSJ�N0YGYGXQ[VNWZIGJOR�N0XQJ�Wc[U,WcJBXQUGJOL?x.K PQImPQIGJ�K\UVPQJBXQU,N0z
R�PQXQu,WpPQuGXQJ$[ � z\Jcv�KMWc[U N0U,L�PQXQw0jVx.IGJBXQJBtJBX)PQIGKMR)KMR)Y�[VRQRSK\nGz\J0jkPQ[�N0U,N0z\wl²BJ"YGXQJOL�KMWBNEPQJOR
NR UG[�L�JOR~K\U:N{UGJcP�x"[XQ�©[ � z\Jcv�KMWBN0z9XQJBzMNEPQK\[U,Rc|¡��U�PQIGJqWBNRSJs[ � dp]������acbQacbZj"K P~KMR
uGU,Wcz\JON0X.IG[Ex x"J�Wc[uGzML�XQJOL�u,WcJ�PQIGJ�K\UVPQJBXQYGXQJcPZNEPQK\[U�[ � PQIGJ�tJBXQnsPQ[�NmRSw�R�PQJBT [ �
YGuGXQJBz\wmz\Jcv�KMWBN0z�XQJBzMNEPQK\[U,Rc|��"XQJcPQuGXQU�PQ[ PQIGKMR��VuGJOR�PQK\[U�K\U�RSJOWpPQK\[U !G|
H�[�RSIG[Ex PQI,NEPsRSu,WZI¬YGXQ[nGz\JBT?RmL�[¡UG[0P�[XQK\�K\U,NEPQJsK\U�N©Y,N0XSPQKMWcuGzMN0XmWczMNRQR~[ �

tJBXQn,Rcj)�^UG[Ex¶PQuGXQU¡PQ[{N�L�K "�JBXQJBUVP WczMNRQRcj�x.IGKMWZI¡I,NR�UG[{RSJBT?N0UVPQKMW XQJBzMNEPQK\[U{PQ[
PQI,NEP�[ � dp]������acbQacbZ|

	;�9-�� 5/0 �0�f�®ac_�`EbQa FDG@�0
H$IGJ�tJBXQn��0�f�®ac_�`EbQa��MPQ[�x$N0K PBj0PQ[�Nkx$N0K Pp��KMR3u,RSJOL~K\UmRS[TmJ$UG[Ul�lYGXQ[nGz\JBT?NEPQKMW9Wc[U�o
R�PQXQu,WpPQK\[U,R3x.K PQI

I
],a®��WczMN0u,RSJORc|����f�®ac_�`EbQa

I
],a��¡TmJON0U,R3XQ[uG�IGz\w~³ PQ[�x$N0K P � [X�PQIGJ
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· hM�ObQa
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Wc[TmYGz\JBTmJBUVP"[ � P�wlY�J <>5 � @O��FD&3$�,> � 0lF0A
H$IGJ!K\UVPQJBXQYGXQJcPZNEPQK\[U:KMR?JONRSw:PQ[:L�JORQWcXQK\n�J�x.IGJBU±PQIGJ©Wc[TmYGz\JBTmJBUVPmKMR?[ � P�wlY�J
028 0 � A |©H$IGJsRSuGn���JOWpP�[ � �0�f�®ac_�`EbQa�x$N0K PZR � [X N0U¡JBtJBUVP�[ � PQIGJ?P�wlY�J�K\U,L�KMWBNEPQJOL
nlw�PQIGJ )+� PQ[qn�JB�K\U	|�H$IGJ?[n���JOWpP�[ � PQIGJ?x$N0K PQK\UG�sYGXQ[�WcJORQR^T?Nkwq[UGz\w{n�JmPQIGJ
!Za��0hM_,_,hM_���[ � PQIGJ^JBtJBUVPB|���¤ �Eo�NV�9L�[lJOR"UG[0P.TmJON0Uq³ �"N0T x$N0K PQK\UG� � [X"PQIGJ�Wc[U,WcJBXSP
PQ[ XQJORSuGTmJ �OPQ[�r,UGKMRSI	� |�H$IGKMR�KMR9UG[0P$YGXQJOL�KMWpPZN0nGz\J � XQ[T PQIGJ��JBUGJBXZN0z,YGXQ[Y�JBXSPQK\JOR�[ �
N�x$N0K PQK\UG�+RSK PQu,NEPQK\[U���[UGJ�WBN0U�x$N0K P � [X�N0Ulw�Y,N0XSP)[ � N0U JBtJBUVP�PQ[��[�PQ[�K PZR�JBU,L [X
PQ[mR�PZN0XSPp�Z|[$l[GjGK P.T u,R�P.n�J^K\U,Wcz\u,L�JOL?K\U�PQIGJ�RSJBT?N0UVPQKMW+L�JORQWcXQK\Y�PQK\[U?[ � �0�f�®ac_�`EbQap|

	G[XmTm[nGK\z\J�[n���JOWpPZRmz\K\�J�N!nGu,Rcj�N¡WBN0Xm[X?N©YGzMN0UGJ0j9PQIGJ�Tm[VR�PmU,NEPQuGXZN0z.K\U�o
PQJBXQYGXQJcPZNEPQK\[U!KMR�PQI,NEP�[UGJmx$N0K PZR � [X^PQIGJ?Tm[nGK\z\J�PQ[�N0XQXQK\tJ0|{��¤ �Eo®n���WBN0UGUG[0P�n�J
K\UVPQJBXQYGXQJcPQJOL?NR.³ �9N0T x$N0K PQK\UG� � [X"PQIGJ�nGu,R9PQ[~R�PZN0XSPB� |�H$IGKMR9KMR9UG[0P.N�YGXQJOL�KMWpPZN0nGz\J
XQJORSuGz P~K\U:K PZRSJBz � | $lK\U,WcJ¨�0�f�®ac_�`EbQa~KMR~N0z\x$Nkw�R�UG[XQT?N0z"x.K PQI 028 0 � A UG[uGU,Rcj"[UGJ
Wc[uGzML©NRQRSuGTmJ PQI,NEP�K P�YGXQJ � JBXZR 028 0 � A Wc[TmYGz\JBTmJBUVPZR�N0U,L{PQI,NEP�[0PQIGJBX Wc[TmYGz\Jco
TmJBUVPZR)T u,R�P�n�J�K\UVPQJB�XZNEPQJOL�RS[TmJBIG[Ex¨K\UmN0U~JBtJBUVP�x.IGKMWZImWc[U,R�PQK PQu�PQJOR�PQIGJ�³ PQXQuGJ0�
Wc[TmYGz\JBTmJBUVP�[ � �0�f�®ac_�`EbQap|���zMN0u,RSK\nGz\J NR�K P�KMRcj�PQIGKMR�NRQRSuGTmY�PQK\[U©L�[lJOR^UG[0P Jcvlo
YGzMN0K\U�x.IlwmPQIGJ^JBtJBUVP.UG[XQT?N0z\z\w~NRQRS[�WcKMNEPQJOLmx.K PQI !c]ldZjGKf| J0|�N PQXZN0U,RSY�[XSPZNEPQK\[U	jlKMR
UG[0P�Wc[U,RSKML�JBXQJOL�nlw¨�0�f�®ac_�`EbQap|�9[UVPQXZN0XQw?PQ[sx.I,NEP�KMR+RSuG��JOR�PQJOLqnlwqN?XQJBtlK\JBx"JBXBj
�0�f�®ac_�`EbQa?· a&!c]ld~�MPQ[qx$N0K P � [X�PQIGJ?nGu,RZ��L�[lJOR^UG[0P�JBUVPZN0K\z3K\U©N0Ulw�x$NkwqPQI,NEP�PQIGJ
nGu,R+x.K\z\z�n�J u,RSJOL�NR+N?TmJON0U,R�[ � PQXZN0U,RSY�[XSPZNEPQK\[U	|+�®P�KMR�[UGz\w�N?R�PQXQ[UG�sL�J � N0uGz P
YGXQJ � JBXQJBU,WcJ0|q��U�N�Wc[UVPQJcvlP�x.IGJBXQJm�^I,NktJ~PQ[qPZN0�J�NqYGKMWpPQuGXQJm[ � N�WcJBXSPZN0K\U©nGu,R
��n�JOWBN0u,RSJ.K P�I,NR�N�n�JON0u�PQK � uGzGY,N0K\UVPQK\UG��[U~[UGJ.[ � K PZR3RSKML�JORcj � [X�K\U,R�PZN0U,WcJk�Zj���¤ �Eo®n��
KMR$N��VuGK PQJ�UG[XQT?N0z�RSJBUVPQJBU,WcJ0|

	G[X�YGIlw�RSKMWBN0z)N0XSPQK � NWpPZRcj�PQIGJ~K\UVPQuGK PQK\tJ�K\UVPQJBXQYGXQJcPZNEPQK\[U�RSJBJBT?R+PQ[sn�J~PQI,NEP�PQIGJ
RSuGn���JOWpP^[ � �0�f�®ac_�`EbQa�x$N0K PZR � [X�PZN0�lK\UG�sWc[UVPQXQ[z)[EtJBX�N0U©N0XSPQK � NWpP�[U!x.IGKMWZI!RSIGJ
I,NR$UG[mWc[UVPQXQ[z	NEP.PQIGJ^Tm[TmJBUVP"[ � PQIGJ�x$N0K PQK\UG�G|3}�[Ex"JBtJBXBjVPQIGKMR$K\UVPQJBXQYGXQJcPZNEPQK\[U
KMR"UG[0P+NktEN0K\zMN0nGz\J.x.K PQI�WcJBXSPZN0K\UsN0XSPQK � NWpPZRcj�J0| �G|�K\U©��¤¤k�Z|
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��¤¤k�3KMR9R�PQXZN0UG�J�K � RS[TmJBn�[�L�w KMR�u,RSK\UG�^PQIGJ�NEPQT N0U,Lm��N0T x$N0K PQK\UG� � [X"T w�PQuGXQU	|
H$IGKMR9Y�[K\UVPZR�PQ[mN�T?NE��[X"L�K §?WcuGz P�w~K\U?PQIGJ�L�JORQWcXQK\Y�PQK\[Um[ � �0�f�®ac_�`EbQapjGU,N0TmJBz\w�PQIGJ
L�Jcr,UGK PQK\[U�[ � PQIGJ^XQJBzMNEPQK\[U?[ � PQIGJ�RSuGn���JOWpP$PQ[~PQIGJ^[n���JOWpP�x.IGKMWZI�KMR+³ x$N0K PQJOL � [XB� |
	G[z\z\[Ex.K\UG�Gj�hM_��®acb^�E· hMh\j %�XQuGn�JBX"N0U,L 'NWZ�JBU,L�[)"�j+%�[zML�n�JBXQ�^YGXQ[Y�[VRSJOR3PQI,NEP9PQIGJBXQJ
KMR^Nsz\K\UG��n�JcP�x"JBJBU©YGIlw�RSKMWBN0z�PQXZN0U,R � JBX?��WBN0XQXQwlK\UG�sN0U©[n���JOWpP�K\UVPQ[�PQIGJ�RSYGIGJBXQJ~[ �
K\U��,uGJBU,WcJ~[ � RS[TmJB[UGJk�+N0U,L{PQXZN0U,R � JBX^[ � [Ex.UGJBXZRSIGK\Y:� %�[zML�n�JBXQ�!¤O¥¥)!&� �¥k��¤ ���V�Z|
�+nltlK\[u,RSz\w0jGx"J�WBN0UGUG[0P+RSK\TmYGz\w�NL�[Y�P�PQIGKMR�N0U,N0z\w�RSKMRcjGn�JOWBN0u,RSJ0j�K\UqT?N0Ulw�JcvGN0T~o
YGz\JOR~x.K PQI �0�f�®ac_�`EbQapj"PQIGJBXQJ�KMR~UG[!PQXZN0U,R � JBXm[ � [Ex.UGJBXZRSIGK\Y	|�H$IGJqnGu,R~JcvGN0TmYGz\J
��¤ �Eo®n���KMR�N�WBNRSJ?K\U¡Y�[K\UVPB|�}�[Ex"JBtJBXBj)x"J�WBN0U¡XQJORS[XSP^PQ[{Nq�lK\U,L�XQJOL!IlwlY�[0PQIGJco
RSKMRc|��+UGJm[n,RSJBXQtJOR�PQI,NEPBj � [X�UG[Ul�lJBtJBUVP�Wc[TmYGz\JBTmJBUVPZR+K\U���¤ �Eo®n���N0U,L���¤ �Eo�WO�Qj
PQIGJ�U,NEPQuGXZN0z�u,RSJOR�[ � �0�f�®ac_�`EbQa�Wc[XQXQJORSY�[U,LsJBK PQIGJBX�PQ[�NmTm[nGK\z\J�[n���JOWpP�x.IGKMWZI�KMR
Tm[EtlK\UG�Gjl[X"PQ[?N�PQXZN0U,R � JBX��EWcXQJONEPQK\[Um[ � �MPQJBTmY�[XZN0XQwG��[Ex.UGJBXZRSIGK\Y	|3H$IGJ^Wc[TmTm[U
Wc[XQJ$n�JBIGK\U,L�PQIGJORSJ$P�x"[^RSJBJBTmK\UG�z\w�uGUGXQJBzMNEPQJOL RSK PQu,NEPQK\[U,R�KMR�PQI,NEP�PQIGJ.[n���JOWpP9R�PZNEo
PQu,R �3h��FN!bQapdfe,aZgB�.�®���FNGa dp]e!��BaZgB�$��[ � PQIGJ tJBXQn��.KMR+Tm[�L�K r,JOLqK\UqPQIGJ~RSJBU,RSJ�[ � N0U
K\U,WcXQJONRSK\UG�?Wc[UVPQXQ[z)[X�Y�[VRQRSK\nGK\z\K P�w?[ � u,RSJ0j�N0U,LqPQI,NEP�PQIGJ?RSuGn���JOWpP^KMR+Y,NRQRSK\tJ NR
XQJB�VN0XZLGR�PQIGKMR�Tm[�L�K r�WBNEPQK\[U¨��x.IGKMWZI!RSIGJmx$N0K PZR � [Xp�Z|?H$IGJ~YGXQ[�WcJORQR�KMR�Y�JBXZWcJBK\tJOL
� XQ[T PQIGJ.Y�[K\UVP)[ � tlK\JBx¨[ � PQIGJ�RSuGn���JOWpPBjUG[0P � XQ[T���u,R�P9N0Ulw^Y�[K\UVP3[ � tlK\JBx�|-)�[0PQJ
PQI,NEP^z\[�WBN0z\K\²ONEPQK\[U�N0U,L!RS[�WcKMN0z)Wc[UVPQXQ[z3N0XQJ�P�x"[�T?NE��[X+x$Nkw�R�[ � Wc[U,WcJBK\tlK\UG�mPQIGJ
R�PZNEPQu,R$[ � N�PQIGK\UG�~x.K PQIsXQJORSY�JOWpP$PQ[?N0UG[0PQIGJBXB|
���f�®ac_�`EbQa�L�[lJOR�UG[0P�PZN0�J"K\UVPQ[�NWBWc[uGUVP�z\[�WBN0z\K\²ONEPQK\[U,R�x.IGJBXQJ9PQIGJ.RSuGn���JOWpP)KMR�UG[0P

PQIGJ�R�PZN0U,L�Y�[K\UVPB|"H$I,NEP�KMR$x.Ilw?PQIGJ�XQJOWc[U,R�PQXQu,WpPQJOLsN0XQXQK\tEN0zMR9N0XQJ^N0z\x$Nkw�R$N0XQXQK\tEN0zMR
K\UVPQ[+PQIGJ.tlKMWcK\UGK P�w�[ � PQIGJ�RSuGn���JOWpPB| 	G[X3K\U,R�PZN0U,WcJ0j,��¤ �Eo®n���WBN0UGUG[0P3TmJON0U�PQI,NEP���N0T
x$N0K PQK\UG� � [X'PQIGJ"nGu,R�PQ[�N0XQXQK\tJ3RS[TmJBx.IGJBXQJ0|�H$IGJ9nGu,R�T u,R�P)Wc[TmJ3PQ[�PQIGJ"z\[�WBNEPQK\[U
x.IGJBXQJm�^N0T WcuGXQXQJBUVPQz\w0|�H$IGJ?XQJ	�VuGK\XQJBTmJBUVP�PQI,NEP�PQIGJ�Wc[UVPQXQ[z�[ � Y�[VRQRSK\nGK\z\K P�w�[ �
u,RSJ^n�J^K\U,WcXQJONRSJOL?Jcv�YGzMN0K\U,R9PQIGJ^K\TmY�[VRQRSK\nGK\z\K P�w�[ � PQIGJ�L�JBY,N0XSPQuGXQJ�K\UVPQJBXQYGXQJcPZNEPQK\[U
K\U���¤ �Eo®n�����PQIGJ�L�JBY,N0XSPQuGXQJm[ � PQIGJ?nGu,R�WBN0U¡n�J�WZI,N0XZNWpPQJBXQK\²BJOL�x.K PQI©XQJORSY�JOWpP�PQ[
T w�RSJBz � j�K � PQIGJ nGu,R+KMR+R�PZN0XSPQK\UG���ZbQ�� T w�WcuGXQXQJBUVP+z\[�WBNEPQK\[U	| ¯ u�P+PQIGKMR�L�[lJOR+UG[0P
XQJBYGXQJORSJBUVP.N0U�K\U,WcXQJONRSJ+K\UsT wmY�[VRQRSK\nGK\z\K P�w [ � u,RSK\UG��PQIGJ^nGu,Rc|
$l[�WcKMN0z.Wc[UVPQXQ[z$KMR~T?N0UGK � JOR�P~K\U�T?N0Ulw¨RSK PQu,NEPQK\[U,R���n�JOWc[TmK\UG��PQIGJq[Ex.UGJBX~[ �

RS[TmJcPQIGK\UG�Gj�Wc[UVPQXQ[z\z\K\UG�¡��Tm[TmJBUVPZN0XQK\z\wG��PQIGJ�u,RSJ�[ � N0U�[n���JOWpPBj"JcPZWE| ¯ u�PBj"K\U
PQIGJ�WBNRSJm[ � �0�f�®ac_�`EbQapj�PQIGKMR�Wc[UVPQXQ[z3T u,R�P�n�J?�K\tJBU�PQ[qPQIGJ�RSuGn���JOWpPB|��®P�KMR�UG[0P
JBUG[uG�IsPQI,NEP�NmWc[TmTm[U�XQJORS[uGXZWcJ�n�JOWc[TmJOR � XQJBJ0j�N0z\z\[Ex.K\UG��PQIGJ�RSuGn���JOWpP�PQ[mu,RSJ
K PBj	NR�K\U�PQIGJ WBNRSJ�[ � PQIGJ NEPQT�|�H$IGJ�u,RSJ�[ � PQIGJ�T?NWZIGK\UGJ�T u,R�P+n�J RSY�JOWcK r�WBN0z\z\w
�XZN0UVPQJOL�PQ[.PQIGJ"RSuGn���JOWpPBj0x.IGKMWZI^KMR	UG[0P�PQIGJ"WBNRSJ�K\U��VuGJBuGK\UG�.uGY RSK PQu,NEPQK\[U,RcjOx.IGJBXQJ
PQIGJ{R�PZNEPQu,RmTm[�L�K r�WBNEPQK\[U¨KMRmUG[0P�RSY�JOWcK r�WBN0z\z\w¡Wc[U,WcJBK\tJOL�x.K PQI¬XQJORSY�JOWpPmPQ[¡PQIGJ
RSuGn���JOWpPB|�}�[Ex"JBtJBXBjPQIGKMR9KMR�UG[0P9PQXQuGJ � [X�PQIGJ�nGu,Rc|�´«nGu,R9�9N0T x$N0K PQK\UG� � [X"L�[lJOR
UG[0P�n�JOWc[TmJm³ TmK\UGJ0�,x.IGJBU{K P�N0XQXQK\tJORc|��+n,RSJBXQtJ^PQI,NEP�PQIGJ�P�x"[�UG[U�o®JBtJBUVP�WBNRSJOR
Wc[U,RSKML�JBXQJOL�RS[ � N0X �MPQIGJ nGu,R�N0U,L�PQIGJ RSI,NktJBXp�"XQJ � JBX�PQ[�[n���JOWpPZR�x.IGKMWZIquGU,L�JBXQ�[
RSuGn,R�PZN0UVPQKMN0z"Tm[�L�K r�WBNEPQK\[U,R?��z\[�WBN0z\K\²ONEPQK\[U![X~Y�[VRQRSJORQRSK\[U��Z|�H$IGKMR�YGXQJ � JBXQJBU,WcJsKMR
Y�JBXQI,N0Y,R�UG[0P�JBUVPQK\XQJBz\w�T w�R�PQJBXQK\[u,Rc|���U!NsRSJBU,RSJ0j	x.IGJBU�PQIGJy)+� Wc[TmYGz\JBTmJBUVP�KMR



�����+�����	�>��
����
 ������������������� �������������
�������� ����������� ��� �����	���	� � v�tlK\K
N0U![n���JOWpP�XZNEPQIGJBX�PQI,N0U©N0U{JBtJBUVP^K\U!N � [XQT ���0�f�®ac_�` ��j �!z\K PQJBXZN0z\z\w?x$N0K PZR � [X
���MPQIGJ�[n���JOWpPp�Zj�UG[0P � [X~N0U¡JBtJBUVP z\[l[VRSJBz\w�NRQRS[�WcKMNEPQJOL!x.K PQI ��| #�� $l[Gj3x"J�WBN0U
RSY�JOWcuGzMNEPQJ�PQI,NEPBj�NR.[n���JOWpPZR�N0XQJ^UG[0P+JBtJBUVPZRcj,[UGJ^[ � PQIGJ�Y�[VRQRSK\nGz\J^Wc[TmYGXQ[TmKMRSJOR
KMR�PQ[qr,U,L©JBtJBUVPZR^x.IGKMWZI¡N0XQJ?RSu�§?WcK\JBUVPQz\w©³ K\UVPQJBXQU,N0zf��PQ[qPQIGJ?[n���JOWpPBj3IGJBU,WcJmPQIGJ
XQJ	�VuGK\XQJBTmJBUVP"[UsTm[�L�K r�WBNEPQK\[U	|
°±I,NEP�N0n�[u�P~��¤ �Eo�L,� /¬�+Uq[UGJ�RSKML�J0j�PQIGKMR�u,RSJ�KMR+RSK\TmK\zMN0X9PQ[mPQIGJ�JBtJBUVPSo®n,NRSJOL

WBNRSJOR"z\K\�J���¤ �Eo�NV� �3PQIGJ�[n���JOWpP.T u,R�P$n�J^WcXQJONEPQJOL�NR9PQIGJ^JBtJBUVP$T u,R�P"PZN0�J�YGzMNWcJ0|
��¤ �Eo�L,�.T?Nkw�UG[0P�TmJON0UqPQI,NEP��+N0T(x$N0K PQK\UG�~PQI,NEP^RS[TmJ�Y�JBXZRS[U{I,NR�r,UGKMRSIGJOL�PQ[
XQJONL�N+n�[l[��j0[UGz\w�PQI,NEP�RSIGJ"I,NR'r,UGKMRSIGJOL^PQ[�x.XQK PQJ9K PB|��+U�PQIGJ"[0PQIGJBX3RSKML�J0j,��¤ �Eo�L,�
KMR$RSK\TmK\zMN0X3PQ[~PQIGJ�Wc[UVPQXQ[z	N0U,L�z\[�WBN0z\K\²ONEPQK\[UmWBNRSJORc|"9[U,RSKML�JBX���¤ ��Z|
��¤ �� �/K

�
�0�f�®ac_�`kd
N0T x$N0K PQK\UG� � [X

� dB�E_
IGJBX

e�bQ�Og�NG�EhM_
UGJcvlP

· hM�ObQa
n�[l[�

e,�E]�b
PQ[

e�bQac_�`EbQa
PZN0�J

]�_�a
N

`:�aOgch\dph��E_
L�JOWcKMRSK\[U

$luGYGY�[VRSJ�PQI,NEP��?N0T K\U«N�RSK PQu,NEPQK\[U¬x.IGJBXQJ{�mI,NktJqPQ[:x$N0K P � [X�T w:x.K � J�PQ[
Wc[TmYGz\JcPQJ$N^n�[l[� RSIGJ�R�PZN0XSPQJOL z\[UG�^N0�[Gj0PQ[^tENWBNEPQK\[U x.K PQI~IGJBX9N0U,L PQI,NEP��)T u,R�P
PQIGJBU�L�JOWcKML�J�x.IGJBXQJ.PQ[��[G|.��¤ ��)x"[uGzML~UG[0P9n�J�N0YGYGXQ[YGXQKMNEPQJ$K\U?RSu,WZI�N�RSK PQu,NEPQK\[U
N0U,Lsx"[uGzML�RS[uGU,L�Wcz\uGT?RSK\z\w~TmJcPQ[UlwlTmKMWE|�}�[Ex"JBtJBXBjGK � �.N0T N0UqJOL�K PQ[X.x$N0K PQK\UG�
� [X�PQIGJ�WcXQK PQKMWBRc�0XQJONWpPQK\[U,R)PQ[�PQIGJ+UGJcvlP"n�[l[�~[ � [UGJ�[ � T w~N0u�PQIG[XZRcj���¤ ��3T?N0�JOR
T u,WZImTm[XQJ+RSJBU,RSJ0|�¢+JBY�JBU,L�K\UG��[U?PQIGJ�RSK PQu,NEPQK\[U	jVK P$WBN0U�RSuG��JOR�P9PQI,NEP$��K\UVPQJBU,L
PQ[qXQJONL�PQIGJmn�[l[�{nGu�P N0zMRS[�PQI,NEP���x$N0UVP�PQ[q�lUG[ExyIG[Ex¶K P^x.K\z\z)n�J?x"JBzMWc[TmJOL�j
JcPZWE|"´ RSJBUVPQJBU,WcJ�z\K\�J~��¤ ��9KMR$JBtJBUqWc[TmY,NEPQK\nGz\J�x.K PQI�RSK PQu,NEPQK\[U,R"x.IGJBXQJ�XQJONL�K\UG�
PQIGJ~n�[l[��KMR�Wc[TmYGz\JcPQJBz\w�K\XQXQJBz\JBtEN0UVPB| 	G[X�JcvGN0TmYGz\J0j��+WBN0U{x$N0K P+PQ[s�lUG[Ex x.I,NEP
x.K\z\z�n�J PQIGJ~YGXQKMWcJ�Y�[z\KMWcw�[ � PQIGJ~YGuGnGz\KMRSIGJBXB|^°±K\z\z�PQIGJBw{RSJBz\z�PQIGJmN0u�PQIG[XB� R�UGJcvlP
n�[l[�¨NEP?N{z\[Ex [X~IGK\�I¨YGXQKMWcJ /(� � PQIGJ�YGXQKMWcJ�KMR�PQ[l[!z\[Ex�j�T u,R�P~� NL�tlKMRSJ?PQIGJ
N0u�PQIG[X�PQ[sr,U,L©N0UG[0PQIGJBX�YGuGnGz\KMRSIGJBXBj	JcPZWE|~°±I,NEPQJBtJBX�PQIGJmK\UVPQJBXQYGXQJcPZNEPQK\[U	j���N0T
x$N0K PQK\UG� � [X�PQIGJ+n�[l[�~n�JOWBN0u,RSJ�K PZR9Wc[TmYGz\JcPQK\[U x.K\z\z,N0z\z\[Ex¨TmJ.PQ[ L�[�[X�PQ[��lUG[Ex
RS[TmJcPQIGK\UG�GjVUG[0P)��u,R�P.n�JOWBN0u,RSJ+PQIGKMR"JBtJBUVP.Wc[K\U,WcKML�JOR�x.K PQI?PQIGJ�n�JB�K\UGUGK\UG��[X"PQIGJ
JBU,L{[ � [0PQIGJBX�JBtJBUVPZRc| H$IGKMR�KMR+UG[0P�PQIGJmWBNRSJ x.K PQI{JBtJBUVP^Wc[TmYGz\JBTmJBUVPZRcj�x.IGJBXQJ
RSK\TmYGz\J�Wc[K\U,WcKML�JBU,WcJ?T?Nkw©n�JqRSu�§?WcK\JBUVPq� �/K �0�f�®ac_�`kds· a{`:�a�!c]G��`E]�gZ�E_�gZacbc�"e,�E]�b
e,�Ebc��hMb��(³ ��N0T x$N0K PQK\UG� � [X�PQIGJ�Wc[U,WcJBXSP�PQ[{n�JB�K\U¡PQ[{z\JONktJ0� �Z|{H$IGKMR�UG[0P PQIGJ
WBNRSJ�JBK PQIGJBX.x.K PQI�PQIGJ�N0XQXQK\tEN0z�RSJBU,RSJ0|,	G[X.K\U,R�PZN0U,WcJ0jGnlw�RQNkwlK\UG� �/K �0�f�®ac_�`kd �{�Ebph�a
����N0T x$N0K PQK\UG� � [X ��N0XQwG�Zj��.WBN0UqTmJON0U�PQI,NEP��.N0T x$N0K PQK\UG� � [X ��N0XQw�PQ[�Wc[TmJ
IG[TmJ PQ[qz\JONktJ0|�9[TmY,N0XQJOL�x.K PQI{PQIGJmP�x"[qYGXQJBtlK\[u,R�WBNRSJORcj"��¤ ���Jcv�IGK\nGK PZR�PQIGJ
P�x"[ � [z\z\[Ex.K\UG� YGXQ[Y�JBXSPQK\JOR�����K��"PQIGJBXQJ�KMR�NmTm[�L�K r�WBNEPQK\[U!�MPQIGJ�n�[l[�sKMR�WcXQJONEPQJOL,�Zj
nGu�P�K P�KMR�UG[0P�L�Jcr,UGJOL!x.K PQI!XQJORSY�JOWpP�PQ[sPQIGJmRSuGn���JOWpPBj$��K\K��.IG[Ex"JBtJBXBj	PQIGJ~[n���JOWpP
x.IGKMWZI�Wc[TmJOR9K\UVPQ[~Jcv�KMR�PQJBU,WcJ�Y�JBXSPZN0K\U,R9PQ[?N~WcJBXSPZN0K\U�u,RSJ�nlw?PQIGJ�RSuGn���JOWpPB| ##
H$IGJORSJ�P�x"[?Wc[U�r,�uGXZNEPQK\[U,R"RSuG��JOR�P.PQIGJ � [z\z\[Ex.K\UG��XQJBYGXQJORSJBUVPZNEPQK\[U � [X �0�f�®ac_ �

`EbQa � )+�y[ � P�wlY�J <>5 � @O��FD&3m�,> � 0lF0A |�H�[©RQNktJsRSY,NWcJ0j"��u,RSJ�N©L�KMR���uGU,WpPQK\tJ
+�� /&/�Q Y[Q 3 ;>A�A97:Y\;>A�|=0�1�3 4�/�T 1>A �	I p[p\N s�� NOK�J�G I�� N �>q s P�Q 8�.�0�7�;�8�;�3 S�/�Q /�Z�A91�Z"1>/97:4�Q 8CJ ! 1i4�;>A94#�3@;OS@7���'*),)&*@P	^
+X+ +<1�.97\.�0�;�.=.�0�7�;�.9Y 1�TjJ ','�Pj4�1i7:/�8�1�.�2�8�4�7:A9k>1C;�8iSxY\1i4�Q 1�R:;�.�Q 1�8 J /�2�5�g97:RX. �iR:7X8i.97:A97:4 1>A
8�1�.XP	^



v�tlK\K\K ���������
UG[0PZNEPQK\[U	| ��� ��� � ���������������������������������������������������

�� �! �� .0/$132 476 +�>D&EGF3.	��
� c � p I � :0?>,&A � �
\^

�>D&`*!

����������������������������������������

)�'*) m < i � 9 l <
 "$# ` � +

  � !*D&V + 8 p�)�+r:0? m B

  � ! # %

���������������������

���� )�'*) m < i 9 +-+ l '*)
 "$# ` ��� ����� � +EGD&1 � g # c &V*V � ��#
	�
 "$# V #�� �� + + -
\ ]]^ 9������ :0< 9 <0) i ? � m
 "$# ` ��� ����� � +D 
 ` # V +D 
 ` # % c

\ ]]^ , ��� )�'*) m < i )�o l :0<
 "$# ` ��� ����� � + !# `*! � !�� c

\^ =

\ ]]]]]]]]]]]]]]]]]]]^
� D&V abbbbbbc bbbbbbd

� p;:0? 9 ��� � 9� � , i���� )�'*) m < i ��:0)
 "$# ` � !/$. # V +/$. # % c � =
\ ]]^ � � =

w bbbbbbxbbbbbby

\ ]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]^�>D&`*! #�q ! = ? m <0)�o&<

\ ]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]^
��U�B+�Zj�PQIGJmPZN0�VR�K\U©n�[zML � NWcJ D j > N0U,L F RSK\�U,N0z3Wc[K\UVPQJBXQYGXQJcPZNEPQK\[U	| 	G[X�K\U�o

R�PZN0U,WcJ0j�PQIGJ�r,XZR�P�K\UVPQJBXQYGXQJcPZNEPQK\[U�[ � PQIGJ~[n���JOWpP6)+�¶� D �Zj�K\UqPQJBXQT?R�[ � N0U{JBtJBUVP
[ � N0XQXQK\tEN0z�KMR$Wc[XQXQJBzMNEPQJOLmx.K PQI�N0UsK\U,L�JcPQJBXQTmK\U,NEPQJ <)@O��D |9H$IGKMR"IG[zMLGR.N0zMRS[�[ � PQIGJ
RSJOWc[U,LsK\UVPQJBXQYGXQJcPZNEPQK\[U{�MPQXZN0U,R � JBX.[ � Y�[VRQRSJORQRSK\[U��Z|�H$IGJ�zMNR�P$[UGJ?�MPQIGJ~³ WcXQJONEPQK\[U	�
RSJBU,RSJk��KMR�NRQRS[�WcKMNEPQJOLsx.K PQI!N?�JBUGJBXZN0z ��@�0 YGXQJOL�KMWBNEPQJ0j	x.IGKMWZI{WBN0U{N0YGYGz\wsPQ[�PQIGJ
L�JBUG[0PZNEPQK\[U¡[ � PQIGJqWc[TmYGz\JBTmJBUVP^[X�PQ[!K PZR�Jcv�KMR�PQJBU,WcJ0j3PQ[{PQIGJsn�[l[�¡[X�PQ[{PQIGJ
Jcv�KMR�PQJBU,WcJ�[ � PQIGJ^n�[l[�?K\U©��¤ ��Z|
H$IGJ+WBNRSJ.[ � �0�f�®ac_�`EbQa3K\z\z\u,R�PQXZNEPQJOR'PQIGJ.P�x"[^T?N0K\U YGXQ[Y�JBXSPQK\JOR)[ � z\Jcv�KMWBN0z�RSJBT?N0U�o

PQKMWmXQJBYGXQJORSJBUVPZNEPQK\[U,Rc| 	�K\XZR�PBj)K P KMR�UG[0P~N0z\x$Nkw�R�Y�[VRQRSK\nGz\J~PQ[�u,RSJ��JBUGJBXZN0z�P�wlY�JORcj
x.IGKMWZI©XQJBT?N0K\U{XQJBz\JBtEN0UVP^NWcXQ[VRQR�PQIGJ�L�K "�JBXQJBUVP�RSJBT?N0UVPQKMW WczMNRQRSJOR�[ � YGXQJOL�KMWBNEPQJORc|
	G[X�JcvGN0TmYGz\J0j�PQIGJ~N0n,R�PQXZNWpP+P�wlY�J � 4m� KMR+UG[0P�PQ[�n�J � [uGU,L�K\UqPQIGJ~N0U,N0z\w�RSKMR.[ �



�����+�����	�>��
����
 ������������������� �������������
�������� ����������� ��� �����	���	� � v�K v
JBtJBXQw�tJBXQn�x.IG[VRSJ"RSJBT?N0UVPQKMWBR'YGXQJORSuGYGY�[VRSJOR'PQIGJ$XQJOWc[U,R�PQXQu,WpPQK\[U^[ � RS[TmJ�TmKMRQRSK\UG�
R�PQXQu,WpPQuGXQJ0|s�®P�RSJBJBT?R�PQ[qn�J?Y�JOWcuGz\KMN0X�PQ[qtJBXQn,R�z\K\�Jq�0�f�®ac_�`EbQa^[X?�®� �9�Eh���|qH$IGJ
� NWpP9PQI,NEP9PQIGJORSJ�P�x"[�tJBXQn,RcjVx.IGKMWZI?N0XQJ.Tm[XQYGIG[z\[�KMWBN0z\z w�uGUGXQJBzMNEPQJOL�jlRSI,N0XQJ.Tm[VR�P
[ � PQIGJBK\X�K\UVPQJBXQYGXQJcPZNEPQK\[U{Wc[U,R�PQXZN0K\UVPZR�RSuG��JOR�P�PQI,NEP�PQIGJ � 4m� K\UVPQJBXQYGXQJcPZNEPQK\[U�KMR
N{XQJc�,JOWpPQK\[U¡[ � RS[TmJ�L�JBJBY�JBX~UG[0PQK\[U¨[ � x$N0K PQK\UG�Gj)x.IGKMWZI¨KMR�Y,N0XSPQz\w©[Y,N3�VuGJ�K\U
PQIGJ�N0U,N0z\w�RSKMR���YGXQ[Y�[VRSJOL�| #:(y´�UG[0PQIGJBX�JcvGN0TmYGz\J~[ � UG[Ul�VPQXZN0U,R � JBXQXZN0nGz\J�P�wlY�J?KMR
;¨�'��� � � YGXQ[Y�[VRSJOLsnlw %�[�LGN0XZLqN0U,LA'NkwJB²m��¤O¥¥�(V� � [X gZ�� � mac_�gZacb��MPQ[?n�JB�K\U��Z|
´+RQRSK\�UGK\UG�mPQIGKMR�P�wlY�J PQ[qWcJBXSPZN0K\U{tJBXQn,R�Jcv�YGzMN0K\U,R�x.Ilw{N�RSJBUVPQJBU,WcJ~z\K\�J~��apd?�E]��
�Obph�acbZd^�E_��9gZ�� � mac_�g �a�· a6  ]�b���H$IGJ�x"[XQ�JBXZR3n�JB�VN0U~PQIGJ�x$N0z\z��)WBN0U?TmJON0U	j�hM_��®acb
�E· h��kj�³ H$IGJsx"[XQ�JBXZR�n�JB�VN0U¡PQ[!Y,N0K\UVP��kTmJBU,L{PQIGJsx$N0z\zf� |���U:RSIG[XSPBj�gZ�� � mac_�gZacb
N0z\z\[Ex�R3[UGJ�PQ[ K\UVPQJBXQY�[zMNEPQJ�YGXQJOL�KMWBNEPQJOR9x.IGKMWZI�K\UGIGJBXQK P9PQIGJ ;¨�'��� � � P�wlY�J0jGx.IGKMWZI
KMR�YGXQJOWcKMRSJBz\w�PQIGJ�WBNRSJ � [X�e,achM_�`EbQa��MPQ[!Y,N0K\UVPp�Zj�b>�a®e,�EbQacbs�MPQ[!TmJBU,L,��N0U,L¨[0PQIGJBX
tJBXQn,Rc| )�[Ex�j.K\UVPQJBXQY�[zMNEPQK\UG��PQIGJ ;¨�'��� � � P�wlY�J�x.K PQIy�0�f�®ac_�`EbQamx"[uGzML�K\U,Wc[XSo
XQJOWpPQz\w YGXQJOL�KMWpP9PQI,NEP �/K �0�f�®ac_�`kd�· a6  ]�b�WBN0U?TmJON0U�³ ��N0T x$N0K PQK\UG� � [X9PQIGJ�x$N0z\zGPQ[
n�J^Y,N0K\UVPQJOL �kXQJBY,N0K\XQJOL�� |�´+WpPQu,N0z\z\w0jlPQIGKMR$KMR"UG[0P.PQIGJ�WBNRSJ0|
$lJOWc[U,L�j	PQIGJ XQJBYGXQJORSJBUVPZNEPQK\[U�K\z\z\u,R�PQXZNEPQJOR"PQIGJ IlwlnGXQKML�WZI,N0XZNWpPQJBX+[ � PQIGJ~K\UVPQJBXSo

YGXQJcPZNEPQK\[U^Wc[U,R�PQXZN0K\UVPZR�[U��0�f�®ac_�`EbQa �¨UG[Ul�lJBtJBUVP�)+��|EH$IGJBXQJ9N0XQJ3Y�JBX � JOWpPQz\w�R�PZN0U�o
LGN0XZL�RSJBT?N0UVPQKMW^YGXQJOL�KMWBNEPQJORcj	RSu,WZI!NR D�CkCE�98 0 [X 021'��@BA j	PQ[sx.IGKMWZI�K P�x"[uGzMLqUG[0P
n�J�L�K §?WcuGz P�PQ[{Wc[XQXQJBzMNEPQJ WczMNRQRSJOR�[ � tJBXQn,Rc|sH�[�PQIGKMR^JcvlPQJBUVPBj)x"J?WBN0U¡RQNkw�PQI,NEP
PQIGJ^XQJBYGXQJORSJBUVPZNEPQK\[U?KMR$Jcv�YGz\KMWcK P$N0U,LsL�[lJOR.UG[0P+Wc[EtJBX"IGKMLGL�JBUqWc[TmYGz\Jcv�K PQK\JORc| ¯ u�P
PQIGJBXQJqKMR~N0zMRS[{PQIGJ ��@�0 YGXQJOL�KMWBNEPQJsx.IG[VRSJqWc[UVPQJBUVP?XQJBT?N0K\U,R�JcvlPQXQJBTmJBz\w¡tEN0�uGJ0|
9z\JON0XQz\w0jVx"J^WBN0UGUG[0P.XQJORS[XSP"PQ[~YGuGXQJBz\wmz\Jcv�KMWBN0z�K\U � [XQT?NEPQK\[UmNEPSPZNWZIGJOL?PQ[ !Z�O���+PQ[
K\UVPQJBXQYGXQJcP+RSJBUVPQJBU,WcJOR�z\K\�Jm��¤ �Eo�L,�Q|+H$IGJ�[UGz\wq³ Wc[U,R�PQXZN0K\UVPB�Gx"J�WBN0U�NRQRSK\�U�PQ[?PQIGJ
)+� �©x.K PQI¨XQJORSY�JOWpP PQ[�PQIGJsK\UVPQJBXQYGXQJcPZNEPQK\[U©KMR�PQI,NEP PQIGJsXQJOWc[U,R�PQXQu,WpPQJOL¡YGXQJOL�K o
WBNEPQJ�� � [X�K\U,R�PZN0U,WcJqbQaZ�`kj"dBaZa NG��� ��h\d �9ac· gZ�� maZ`kj3JcPZWE| ��n�J�Wc[TmY,NEPQK\nGz\J�x.K PQI
PQIGJ�YGXQ[Y�JBXSPQK\JOR^[ � PQIGJ�n�[l[��| ¯ u�P�PQIGKMR�KMR�UG[0P RSu�§?WcK\JBUVP�PQ[{YGXQ[Tm[0PQJmYGXQJOWcKMRSJ
XQJBYGXQJORSJBUVPZNEPQK\[U,Rcjlx.IGKMWZI�[UGJ^Wc[uGzML�K\U,Wcz\u,L�J�K\U�PQIGJ � JONEPQuGXQJ^R�PQXQu,WpPQuGXQJORc| # �

��� ��@OF��@O@O��� �
���f� � �/; ;¨D�C �
H$IGJ.T?N0K\U�r,U,L�K\UG�VR)XQJBY�[XSPQJOL�IGJBXQJ�WBN0U n�J+RSuGTmT?N0XQK\²BJOL�nlw�PQIGXQJBJ.Y�[K\UVPZRc|>	�K\XZR�PBj
RS[TmJ{YGXQJOL�KMWBNEPQJOR�K\TmY�[VRSJ�IGK\�IGz\w¬uGU,L�JBXZRSY�JOWcK r,JOL±Wc[U�r,�uGXZNEPQK\[U,Rc| H$IGKMRsx$NR

+9c=,�.�A97:Y\;�Q 8�/_.91j5"7�/97:7X8�fV0�7X.�0�7:A�.�0�Q /_8�1�.�Q 1�8]Q /_Q .9/97X3 T�;�A97���7:RX.�Q 1�8U1�T".�0�7<R:1�8i.97XWi.9/�Q 8{fV0�Q R90
/91>Y\7�1�Z"7:A9;�.�Q 1�8��;�.�.�Q .�2�4�7U1�Tef�;�Q .�Q 8�kUY\;�|@7:/-/97X8�/97>^ " 7:7]J $�7:/�8�Q | '*),)&*@PVT 1>A<;{4�Q /9RX2�/9/�Q 1�8
1�T A97X3 ;�.97:4UZ�A91�5�3 7:Y\/O^

+ h�� 8�7\R:1�2�3 4%;�3 /916;>A9k�2�7\.�0�;�.�.�0�7\Z�A97:4�Q R:;�.97
	���%Q /�?�;>k�2�7>}�Q 8�.�0�7\Q 8�4�Q R:;�.97:4 /97X8�/97>^���1>A
Q 8�/�.9;�8�R:7>}e.�0�7]/97X8i.97X8�R:7 � v L>G�GhN s�� r�F s N � M�L>p � K�NUJ��]L>p��_L>q G�q s � tXI K]LxK IOI p�P=Y[Q k�0i.=5"72�/97:4yQ 8&;x/�Q .�2�;�.�Q 1�8�fV0�7:A97U,[;>Y f�;�Q .�Q 8�k�T 1>A[.�0�7U0�1�.97X3-Y\;�8�;>k>7:Y\7X8i.{.91�;>/9/�Q k�8&/91>Y\7
A91i1>Y .91�Y\7>^ '�2�.O}�/�2�A97X3 S@}�.�0�Q /<R:;>/97�1�T 1OfV8�7:A9/�0�Q Z6Q /�4�Q �"7:A97X8i.<T A91>Y 3 7:k>;�3�Z"1>/9/97:/9/�Q 1�8�^_,�8
T ;>RX.O}Ef�7=/�0�1�2�3 4b7XWi.97X8�4C.�0�7[Y\7:;�8�Q 8�k]1�T�	����/91{;>/<.91{R:1O?@7:A-R:;>/97:/-1�T_.9A9;�8�/�Q 7X8i.-2�/97:/-1�T
A91i1>Y\/O}i?@7X0�Q RX3 7:/j;�8�4U1�5�g97:RX.9/VQ 8Ck>7X8�7:A9;�3�^



vlv ���������
RSIG[Ex.U?nlw���K��3PQIGJ^Wc[UVPQJcvlPQu,N0z�Jcv�Y�JOWpPZNEPQK\[U?[ � �c�EhMbQa"e,ac_GdBacb ��+JBtlKML�JBU,WcJOLmnlw~PQIGJ
e�· ]G��C�0�.��XZNEPQIGJBXp�.PQJOR�P�N0U,L:��K\K��.nlwqPQIGJmK\TmY�[XSPZN0U,WcJ�[ � PQIGJ?RSI,NL�[Ex.wqWc[U,R�PQXZN0K\UVP
 �!K\U{�JBUGJBXZN0zf|���U¡RS[TmJ WBNRSJOR~� �c�EhMbQa�e,ac_GdBacb���B�Zj�PQIGJ~P�wlY�J 
 �!KMR�K\U,RSJBXSPQJOL
K\UVPQ[�N?tJBXQws�JBUGJBXZN0z�R�PQXQu,WpPQuGXQJ�[ � P�wlY�J <)@O��D j�x.IGKMWZI�KMR�z\J � P+uGU,RSY�JOWcK r,JOL�|��®P�KMR
z\K\�JBz\w�PQI,NEP"N�Tm[XQJ$L�JcPZN0K\z\JOL N0U,N0z\w�RSKMR�Wc[uGzML�K\TmY�[VRSJ � uGXSPQIGJBX"Wc[U,R�PQXZN0K\UVPZR�[U~PQIGJ
N0YGYGXQ[YGXQKMNEPQJ+Y,RS[VN�� RcjGL�JOWcXQJONRSK\UG�^PQIGJ^�JBUGJBXZN0z�z\JBtJBz�[ � uGU,L�JBXZRSY�JOWcK r�WBNEPQK\[U	|j$lJOWpo
[U,L�jGK\UsNLGL�K PQK\[UmPQ[ z\Jcv�KMWBN0z,YGXQJOL�KMWBNEPQJORcj�x.IG[VRSJ�TmJON0UGK\UG��KMR"XQJBzMNEPQK\tJBz\w�R�PZN0nGz\J0j��
I,NL�PQ[mu,RSJ�N0n,R�PQXZNWpP.YGXQJOL�KMWBNEPQJOR.N0U,L�Wc[U,R�PQXZN0K\UVPZR�� F 5��'��@�0 j ��@�0 j ���������������� ���j
JcPZWE| �Zj	x.IGKMWZI�N0XQJ^tJBXQw�L�K §?WcuGz P.PQ[sN0U,N0z\wl²BJ^K\U�NmYGXQJOWcKMRSJ^x$Nkw0|+H$IGK\XZL�j�K P�RSJBJBT?R
L�K §?WcuGz P+PQ[sYGXQJOL�KMWpP^N0z\z)N0U,L�[UGz\wsPQIGJmWc[XQXQJOWpP�K\UVPQJBXQYGXQJcPZNEPQK\[U,R.nlwqY�[VR�PQuGzMNEPQK\UG�
N0z\z �lYGuGXQY�[VRSJ3P�wlY�JOR)[X � JONEPQuGXQJORc|�°©J.I,NktJ9PQ[^NWBWcJBY�P)PQI,NEP�z\Jcv�KMWBN0zK PQJBT?R)L�JBT?N0U,L
Tm[XQJ9r,UGJp�l�XZN0K\UGJOL^N0U,L z\[�WBN0zVXQJBYGXQJORSJBUVPZNEPQK\[U,R'PQI,N0U�PQIG[VRSJ$x.IGKMWZI~Wc[uGzML�n�J�Wc[U�o
R�PQXQu,WpPQJOL�nlw�u,RSK\UG�+N�RSJcP�[ � YGXQJp��L�Jcr,UGJOL � JONEPQuGXQJOR�N0U,L^P�wlY�JORc|)H�[�IGK\�IGz\K\�IVP	x.I,NEP
PQIGJ YGXQ[Y�[VRSJOLqL�JORQWcXQK\Y�PQK\[UqNWpPQu,N0z\z\w?PQJBz\zMR.u,R�N0n�[u�P�z\Jcv�KMWBN0z'YGIGJBUG[TmJBU,N�j���x.K\z\z
z\K\UG�mK P$PQ[ PQIGJ�P�x"[ PQIGJBTmJOR$[ � �JBUGJBXZNEPQK\tlK P�wmN0U,L�tEN0�uGJBUGJORQRc|

���9-�� 0 � 0VCED�AO�98'��A � D � �¬C 0 . �/3�D�CE��A � � � A�5/0J3�021'��F� �
°±K PQI�%�JBUGJBXZNEPQK\tJ µ Jcv�KMWc[UqPQIGJB[XQw¡��IGJBXQJON � PQJBX % µ �Zj���u,R�PQJ���[Et�RS�lw¡��¤O¥¥Vª�"PQXQK\JOR
PQ[�NWBWc[uGUVP � [X^x.I,NEP�IGJ~PZN0�JOR�PQ[qn�Jm[UGJ~[ � PQIGJ?WcJBUVPQXZN0z3YGIGJBUG[TmJBU,Ns[ � zMN0U�o
�u,N0�J0j$PQIGJ!N0nGK\z\K P�w¨[ � IluGT?N0U�n�JBK\UG�VR~PQ[:Wc[TmY�[VRSJ�z\K\UG�uGKMR�PQKMW�JBz\JBTmJBUVPZRmK\U�N
tEN0XQK\JcP�w�[ � x$Nkw�R�x.K PQIG[u�P�XQJBz\wlK\UG�s[U¨NsrGv�JOL�j3Wcz\[VRSJOL�j�z\KMR�PZR�[ � Wc[l[�WBWcuGXQXQJBU,WcJORc|
H$IGKMR�KMR^PQIGJ�RS[E��WBN0z\z\JOL�gcbQaZ�0��hM�Ea NRSY�JOWpP~[ � zMN0UG�u,N0�J?u,RSJ0| % µ RSK\T uGzMNEPQJOR�PQIGKMR
N0nGK\z\K P�wmnlwsIlwlY�[0PQIGJORSK\²BK\UG��PQI,NEP+PQIGJBXQJ�N0XQJ � [uGX+z\JBtJBzMR$[ � z\K\UG�uGKMR�PQKMW�XQJBYGXQJORSJBUVPZNEo
PQK\[U�Wc[UGUGJOWpPQJOLmnlwmWcJBXSPZN0K\Um�JBUGJBXZNEPQK\tJ�L�JBtlKMWcJORc|)��WBN0UGUG[0P"z\KMR�P9uGYsN0U,LmJcvGN0TmK\UGJ
IGJBXQJ�N0z\z3PQIGJmPQIGJB[XQJcPQKMWBN0z�WczMN0K\T?R�[ � % µ |���U,R�PQJONL�j3��x.K\z\z � [�Wcu,R�[U©P�x"[qY�[K\UVPZR
x.IGKMWZI�N0XQJ�L�K\XQJOWpPQz\w~XQJBz\JBtEN0UVP"PQ[~PQIGJ�Wc[UVPQJcvlP�RSJBz\JOWpPQK\[U?KMRQRSuGJ0|
³ 9uGXQXQJBUVPB��PQIGJB[XQK\JOR+[ � z\Jcv�KMWBN0z�RSJBT?N0UVPQKMWBR+N0XQJ�XQJ���JOWpPQJOL�nlw % µ n�JOWBN0u,RSJ�PQIGJBw

NRQRSK\�U rGv�JOLmTmJON0UGK\UG�VR)PQ[�x"[XZLGR9N0U,L?N0XQJ+RSuGn,RSJ	�VuGJBUVPQz\w uGU,N0nGz\J.PQ[ Jcv�YGzMN0K\U PQIGJ
z\K\UG��R�Jcv�KMR�PQK\UG�qn�JcP�x"JBJBU©PQIG[VRSJ�TmJON0UGK\UG�VRc|���U¨��u,R�PQJ���[Et�RS�lw�� R�PQJBXQT?Rcj�PQIGJBw©�JcP
WBN0uG�IVP�K\U!PQIGJ?PQXZN0Y¡[ � dBac_GdBa�ac_,]� macbQ�0��h��E_G|{H$IGJ�RSJBU,RSJ?JBUluGTmJBXZNEPQK\[U!WBNEPZWZIl�
YGIGXZNRSJ�u,RSJOL�[EtJBXmN0U,L�[EtJBX~K\U�% µ x.XQK PQK\UG�VRs��RSJBJ � [XmK\U,R�PZN0U,WcJq��u,R�PQJ���[Et�RS�lw
¤O¥¥G¤0j9¤O¥¥Vªlj�¤O¥¥���j���u,R�PQJ���[Et�RS�lw £ ¯ [uGK\z\z\[U	j3¤O¥¥Vªlj ¯ [uGK\z\z\[U £ ¯ u,RQN�j"¤O¥¥��V�
KMR�RSJBXQK\[u,RSz\wsL�JOWcJBK\tlK\UG�G| 	�K\XZR�PBj	K P�KMR�RSK\TmYGz\w�UG[0P�PQXQuGJ�PQI,NEP^R�PZN0U,LGN0XZL{RSJBT?N0UVPQKMW
L�JORQWcXQK\Y�PQK\[U,R�K\�UG[XQJ�PQIGJ?YGXQ[nGz\JBT([ � Wc[UGUGJOWpPQK\[U,R�n�JcP�x"JBJBU¨RSJBU,RSJORc|&'.| �G| j�PQIGJ
	GXQJBU,WZIsL�KMWpPQK\[U,N0XQw����"!Zacbc��� �aB�FNG�O`Eh

I
],a��� .[n�JBXSP@� �JcPQIG[�L�Kn�VuGJ�¤O¥���2�W�0¦�(V��YGXQ[0o

Y�[VRSJOR�N�L�Jcr,UGK PQK\[Uq[ � gZ�� � mac_�gZacb��MPQ[sn�JB�K\U��.x.IGKMWZIqKMR �VuGK PQJ�RSJBU,RSK PQK\tJ�PQ[�PQIGJ
³ r,XZR�P)Y,N0XSP)[ � �0Wc[TmTm[U�Wc[XQJ9[ � PQIGJ.L�K "�JBXQJBUVP�u,RSJORc| #��sH$IGJ$RQN0TmJ9XQJBT?N0XQ��N0YGYGz\K\JOR
+ ! z�0�7 �	I p[p\N s�� NOK�� +�� R:1�8�/�.9A�2�RX.�Q 1�8yfVQ .�0%;	��
��� 	  /�2�5�g97:RX.�Q /�Z�;>A9;�Z�0�A9;>/97:4�;>/ t L>q K�ND L-BEK�NOp[q�~NOK�N<B�L>KXG�q N � v F s N � M I rXN I F � v F s N�r	�NOKXq N � N � M I rXNOr�J .91[4�1 �1�Z"7:A9;�.97-.�0�7-1�A9/�.�Z�;>A�.
1�T�;{.�0�Q 8�kU1>Aj;]/97:A�Q 7:/j1�T_.�0�Q 8�k>/XP	^�� Q .�0�;  	 �����
��� 	 y/�2�5�g97:RX.O} Q .-Q /-Z�;>A9;�Z�0�A9;>/97:4x;>/
tXI KXp\NOK�D L�BEK�NOp[q�~NOK�N-B�L>KXG�q N � N�J .91\5"7 �R:1>Y[Z"1>/97 �R:1�8�/�.�Q .�2�.97\.�0�7�1�A9/�.VZ�;>A�.�1�TXP	}�7X.9R>^



�����+�����	�>��
����
 ������������������� �������������
�������� ����������� ��� �����	���	� � vlv�K
PQ[{� %�[�LGN0XZL £ 'NkwJB²~¤O¥¥�(V�Zj,x.IGJBXQJ^K P�KMR.Jcv�YGz\KMWcK PQz\wmNRQRSuGTmJOL�PQI,NEP�H.}]'�RSJBU,RSJ
[ � gZ�� � mac_�gZacb.x.K PQI�N0U D � ��;¨D�A�0 RSuGn���JOWpP�L�JBUG[0PQJOR+N � uGU,WpPQK\[Uqx.IGKMWZIqXQJcPQuGXQU,R
PQIGJ$r,XZR�P3Y,N0XSP)[ � N0U JBtJBUVPB|)H$IGJBXQJ$KMR)Wcz\JON0XQz\w�UG[�³ RSJBU,RSJ$JBUluGTmJBXZNEPQK\[U	�OIGJBXQJ0|3H$IGJ
RSYGuGXQK\[u,R$WZI,N0XZNWpPQJBX"[ � PQIGJ�zMN0n�JBz	KMR"JBtJBUsTm[XQJ�N0YGY,N0XQJBUVP.K\U?PQIGJ��0�f�®ac_�`EbQa.WBNRSJ0|
��U¡� 'NkwJB² ¤O¥¥)!l�Zj�K P.KMR$YGXQ[Y�[VRSJOLmPQI,NEP.PQIGJ�RSJBU,RSJ�[ � �0�f�®ac_�`EbQa"KMR.L�JORQWcXQK\n�JOL?nlw�N
IGK\�IGz\w�uGU,L�JBXZRSY�JOWcK r,JOL��3N0XZRS[Ul��R�P�wlz\J�NRSY�JOWpPQu,N0z � [XQT uGzMN�|���U�PQIGJ YGXQJORSJBUVP�XQJBY�o
XQJORSJBUVPZNEPQK\[U	jVK P"x"[uGzML~UG[0P$n�J�L�K §?WcuGz P9PQ[ RQNkw PQI,NEP��0�f�®ac_�`EbQa�TmJON0U,R9RS[TmJcPQIGK\UG�
z\K\�J�³ PQ[¡x$N0K P � [X�RS[TmJsJBtJBUVPQu,N0z\K P�w�� j # ��RS[!PQIGJBXQJqKMR~UG[¡XQJON0z+RSJBU,RSJ�JBUluGTmJBXZNEo
PQK\[U	|�H�[?PQuGXQU�PQ[sN0U�JBUVPQK\XQJBz\wsL�K "�JBXQJBUVP�R�P�wlz\J�[ � N0YGYGXQ[VNWZI	j�T u,R�P+x"J RQNkwsPQI,NEP
°±K\JBXQ²BnGKMWZ�EN�� R�YGXQK\TmK PQK\tJp�ln,NRSJOL�PQIGJB[XQwm[ � L�Jcr,UGK PQK\[U!��RSJBJ�°±K\JBXQ²BnGKMWZ�ENm¤O¥¥¦ � [X
NqRSwlUVPQIGJORSKMRZ��KMR�YGXQ[UGJ~PQ[{RSJBU,RSJmJBUluGTmJBXZNEPQK\[U /¶9JBXSPZN0K\UGz\wqUG[0PB|s°±K\JBXQ²BnGKMWZ�EN�� R
N0YGYGXQ[VNWZI{�K\tJOR�T u,WZI!K\TmY�[XSPZN0U,WcJ�PQ[qPQIGJmUG[0PQK\[U![ � NqWc[XQJ~TmJON0UGK\UG�Gj'x.IGKMWZI
I,NR.JBUG[uG�I��,Jcv�K\nGK\z\K P�w PQ[mYGXQ[�L�u,WcJ^tEN0XQK\[u,R$RSY�JOWcK r�W^RSJBU,RSJORc|"}�[Ex"JBtJBXBj�PQIGJ�L�Jco
RQWcXQK\Y�PQK\[UsRSIGJ�YGXQ[Y�[VRSJOR.L�[lJOR.UG[0P�RSJBJBT PQ[�RSI,N0XQJ�T u,WZI�x.K PQIsPQIGJ�YGXQK\U,WcK\YGz\JOR9[ �
% µ |�$l[Gj�K\U¨NLGL�K PQK\[U!PQ[�% µ j)PQIGJBXQJsN0XQJmPQIGJB[XQK\JOR^[ � z\Jcv�KMWBN0z9RSJBT?N0UVPQKMWBR�x.IGKMWZI
�lUG[Ex n�JcPSPQJBX�PQI,N0U�PQ[mJBUluGTmJBXZNEPQJ^RSJBU,RSJOR�N0U,LsPQIGJ�n�[XZL�JBXQz\K\UGJ�x.IGKMWZIqRSJBY,N0XZNEPQJOR
PQIG[VRSJ�PQIGJB[XQK\JOR � XQ[T % µ T u,R�P.n�J � [uGU,LsJBzMRSJBx.IGJBXQJ0|
H$IGJ?RSJOWc[U,L©NRSY�JOWpP�x"[XSPQI![ � Wc[TmTmJBUVP�KMR�PQIGJ�R�PZNEPQu,R^[ �

I
],�E· h��mR�PQXQu,WpPQuGXQJ0|

�®P�KMR�YGXQ[Y�[VRSJOL�K\U=% µ PQI,NEP^PQIGJmRSJBT?N0UVPQKMW�K\U � [XQT?NEPQK\[UqK\U{z\Jcv�KMWBN0z�JBz\JBTmJBUVPZR+KMR
R�PQXQu,WpPQuGXQJOL^[U^PQIGJ"n,NRSKMR	[ �G� [uGX�L�K "�JBXQJBUVP�XQ[z\JORcjEWBN0z\z\JOL

I
],�E· h��9XQ[z\JORc|�H$IGJ7�Vu,N0z\KMN

R�PQXQu,WpPQuGXQJ"K\U,Wcz\u,L�JOR'PQIGJ � [XQT?N0zVXQ[z\J0jEx.IGKMWZI�Wc[UVPZN0K\U,R'PQIGJ$K\UVPQXQK\U,RSKMW)YGXQ[Y�JBXSPQK\JOR�[ �
JBUVPQK PQK\JORcj,PQIGJ~Wc[U,R�PQK PQu�PQK\tJ^XQ[z\J0j�x.IGKMWZI�Wc[UVPZN0K\U,R$PQIGJ�TmJBXQ[UlwlTmKMW�K\U � [XQT?NEPQK\[U	j
PQIGJmPQJBz\KMW XQ[z\J0j�x.IGKMWZI¡Wc[UVPZN0K\U,R+PQIGJ � uGU,WpPQK\[U©[ � PQIGJ?JBUVPQK P�w!N0U,L{PQIGJ�N0�JBUVPQK\tJ
XQ[z\J0j�x.IGKMWZIsWc[UVPZN0K\U,R�PQIGJ � NWpPQ[XZR"x.IGKMWZIsN0XQJ�XQJORSY�[U,RSK\nGz\J � [X$PQIGJ^JBUVPQK P�w�� R"Jcv�KMR�o
PQJBU,WcJ0|)��U�T?N0Ulw�WBNRSJORcjkPQIGJ7�Vu,N0z\KMN.R�PQXQu,WpPQuGXQJ"N0z\z\[Ex�R�[UGJ�PQ[�XQJOWc[U,R�PQXQu,WpP�TmKMRQRSK\UG�
YGXQJOL�KMWBNEPQJORcj	NR�K\UqPQIGJ~[EtJBXQx"[XQ�JOL�JcvGN0TmYGz\J��®��!Za��0hM_¨�FNGa !Z�O���kj�x.IGJBXQJ�PQIGJ~XQJco
Wc[U,R�PQXQu,WpPQJOLqK\UVPQJBXQYGXQJcPZNEPQK\[U,R$K\U,Wcz\u,L�J?�®��!Za��0hM_¡�®��bQaZ�`��FNGay!Z�O�������Oh���PQIGJ�PQJBz\KMW
XQ[z\Jk��N0U,Ls�®�b!Za��0hM_s�®� �3bph��®a+�FNGaU!Z�O�������Oh��"PQIGJ.N0�JBUVPQK\tJ9XQ[z\Jk�Z|�}�[Ex"JBtJBXBj,��K���K P)KMR
UG[0P+Wcz\JON0X"PQI,NEP�[0PQIGJBX�N0YGYGXQ[VNWZIGJOR���Tm[VR�P.UG[0PZN0nGz\w �qJBzf���WcuG��� R9z\Jcv�KMWBN0z � uGU,WpPQK\[U,Rcj
RSJBJ �qJBz �WcuG��j,¤O¥¥¦V�)x"[uGzML UG[0P"T?N0�J�RSK\TmK\zMN0X)YGXQJOL�KMWpPQK\[U,Rcj���K\K�� �Vu,N0z\KMN^R�PQXQu,WpPQuGXQJ
KMR$UG[0P+N~Y,N0U,NWcJON�| µ JcP�TmJ�Wc[U,RSKML�JBX"PQIGJ��0�f�®ac_�`EbQa.WBNRSJ^uGU,L�JBX.PQIGJ^Y�JBXZRSY�JOWpPQK\tJ
[ � �Vu,N0z\KMN�R�PQXQu,WpPQuGXQJ0| ¯ [uGK\z\z\[U{N0U,L ¯ u,RQN¡��¤O¥¥��V��YGXQ[Y�[VRSJ PQI,NEP�PQIGJ�L�K "�JBXQJBUVP
RSJBT?N0UVPQKMW�tEN0z\uGJOR�[ � �0�f�®ac_�`EbQa�N0XQJ�N0TmJBU,N0nGz\J�PQ[ �Vu,N0z\KMNmR�PQXQu,WpPQuGXQJ0|^H$IGJ�KML�JONmKMR
PQ[!RSJBJ�N{Wc[U,R�PQXQu,WpPQK\[U©z\K\�J � �0�f�®ac_�` �!e,�E]�b ��� �:KMR�x$N0K PQK\UG� � [X �!PQ[ �l��NR
N{Wc[XQXQJORSY�[U,L�JBU,WcJ?n�JcP�x"JBJBU ��K�� �!N0U,L©PQIGJ�PQJBz\KMWmXQ[z\J?[ � �0�f�®ac_�`EbQapj+��K\K�� �¡N0U,L
PQIGJmN0�JBUVPQK\tJ�XQ[z\J�K\U�PQIGJmWc[TmYGz\JcvqR�PQXQu,WpPQuGXQJmWc[XQXQJORSY�[U,L�K\UG�mPQ[sPQIGJ PQJBz\KMW�XQ[z\J
[ � �0�f�®ac_�`EbQap| $l[Gj"PQIGJqK\UVPQJBXQYGXQJcPZNEPQK\[U¨KMR XQ[uG�IGz\w � �¬x$N0K PZR � [X �¨PQ[©n�J�PQXQuGJ
N0U,L)�¨nGXQK\UG�VR~N0n�[u�P���N0�JBUVPQK\tlK P�wG� �G|±H$IGKMR YGXQ[Y�[VRQN0z.WBN0z\zMR � [X?NEPmz\JONR�P � [uGX
Wc[TmTmJBUVPZRc| # 1
+ .=,_A97X.�2�A�8U.91[.�0�7�4�7:/9R:A�Q Z�.�Q 1�8b1�T�L>G�GhN s�� K�N�Q 86.�0�7-8�7XWi.�Z�;>A9;>k>A9;�Z�0�^
+ 2[,e4�1�8�1�.V4�Q /9RX2�/9/�.�0�7<Q 8i.�2�Q .�Q ?@7=RX3 ;>/9/�Q 1�R:;�.�Q 1�8C1�T�7XW�;>Y[Z�3 7:/O}�fV0�Q R90]Q / �@2�Q .97j/�Q Y[Q 3 ;>A�.91=.�0�;�.
1�T�J 3@;OS@7���'*),)��iP	^



vlv�K\K ���������
¤0|�H$IGJ?UG[0PQK\[U![ � PQJBz\KMWcUGJORQR># � PQIGJsN0u�PQIG[XZR�N0YGY�JON0z3PQ[�KMR^z\[l[VRSJ0|�H$IGJ?YGXQ[�WcJORQR
[ � x$N0K PQK\UG� � [X+N~nGu,R+WBN0Uqn�J�Y�JBXZWcJBK\tJOLsNR�N~TmJON0U,R.[ � n�JBK\UG�~PQXZN0U,RSY�[XSPQJOL�|$��U
PQIGKMR9N0U,LmXQJBzMNEPQJOL~WBNRSJORcjPQIGJBXQJ+KMR�N^PQJBz\KMW$XQJBzMNEPQK\[U�n�JcP�x"JBJBU!�0�f�®ac_�`EbQa9N0U,L �G| ¯ u�P
Wc[U,RSKML�JBX N{RSJBUVPQJBU,WcJsz\K\�J �/K �0�f�®ac_�`kd�· �!b>�a®e,�E_GdBa�`a �{�Ebph�a e,�E]�b�e�bQac_�`EbQas]�_�a
`:�aOgch\dph��E_«��� N0T x$N0K PQK\UG� � [X ��N0XQw�� R~N0U,RSx"JBX PQ[©T?N0�JsN©L�JOWcKMRSK\[U��Z|�"N0U�x"J
RQNkwsPQI,NEP�PQIGJ � uGU,WpPQK\[U{[ � x$N0K PQK\UG�?KMR�PQ[sT?N0�J�NsL�JOWcKMRSK\[U /:H$IGKMR+KMR+T u,WZI�z\JORQR
Wcz\JON0X�PQI,N0UsK\UmPQIGJ�nGu,R$WBNRSJ0|3H$IGJ � uGU,WpPQK\[U�[ � x$N0K PQK\UG�GjVK � N0Ulw0jGRSJBJBT?R9XZNEPQIGJBX9PQ[
[n�PZN0K\UsPQIGJ�N0U,RSx"JBXB|.H$IGJ N0U,RSx"JBX.K PZRSJBz � KMR�NmTmJON0U,R$[ � T?N0�lK\UG�mN?L�JOWcKMRSK\[UsN0U,L
PQIGJ � uGU,WpPQK\[U![ � x$N0K PQK\UG�?KMR+PQ[�L�JBzMNkwsPQIGJ?L�JOWcKMRSK\[U�uGUVPQK\z�PQIGJ?N0U,RSx"JBX�KMR�XQJONL�w0|
��U:RSu,WZI�WBNRSJORcj)PQIGJ � uGU,WpPQK\[U¨[ � x$N0K PQK\UG�qKMR�XQ[uG�IGz\w�PQ[©L�JBzMNkw!N0U�JBtJBUVP uGUVPQK\z
N0UG[0PQIGJBX.JBtJBUVP$PZN0�JOR"YGzMNWcJ0| # ��l|+��U % µ j�PQIGJ�PQJBz\KMW�XQ[z\J�L�XZNkx�R.K PZR�K\TmY�[XSPZN0U,WcJ � XQ[T PQIGJ � NWpP+PQI,NEP�K PZR+R�PQ[XQJOR
z\Jcv�KMWBN0z�NRQRS[�WcKMNEPQJOR���bQaZ�` � [Xx!Z�O���kj�JcPZWE| ��[X�N0n,R�PQXZNWpP$YGXQJOL�KMWBNEPQJOR"x.IGKMWZI�IGJBz\Ysu,R
K\U PQIGJ+K\UVPQJBXQYGXQJcPZNEPQK\[U�YGXQ[�WcJORQRc| ¯ [uGK\z\z\[U�N0U,L ¯ u,RQN�YGXQ[Y�[VRSJ � [X9K\U,R�PZN0U,WcJ$PQI,NEPBj
� [X9UG[uGU,R�[ � tJBIGKMWcz\JORcjEPQIGJ � [XQT?N0zGY,N0XSP9[ � PQIGJ�PQJBz\KMW$XQ[z\J.Wc[UVPZN0K\U,R)PQIGJ+K\U � [XQT?NEo
PQK\[U?PQI,NEP�RSu,WZI�JBUVPQK PQK\JOR"WBN0UsRSJBXQtJ�PQ[ PQXZN0U,RSY�[XSP"[0PQIGJBX$JBUVPQK PQK\JORc|3H$IGKMR$WcJBXSPZN0K\UGz\w
NWBWc[uGUVPZR � [X�PQIGJ�L�J � N0uGz P9K\UVPQJBXQYGXQJcPZNEPQK\[U [ � �/K �0�f�®ac_�`kd+· aC!c]ld�����N0T¶x$N0K PQK\UG� � [X
PQIGJ�nGu,RZ�)NR"³ �)N0Tyx$N0K PQK\UG� � [X3PQIGJ�nGu,R)PQ[�PZN0�J.K PB� jnGu�PBj�NR3K\U,L�KMWBNEPQJOL�K\U~RSJOWpPQK\[U
(�| �ljK P3I,NR�UG[0PQIGK\UG��PQ[^L�[�x.K PQI�PQIGJ�RSJBT?N0UVPQKMWBR�[ � �0�f�®ac_�`EbQapj�)WBN0U x$N0K P � [X�N�nGu,R
PQ[�PZN0�J.N�YGKMWpPQuGXQJ$[ � K PBjlRQNkw^IGJBz\z\[+PQ[�PQIGJ�L�XQK\tJBXBjWZIGJOWZ��x.IGJcPQIGJBX)PQIGJ.nGu,R�N0XQXQK\tJOR
K\UmL�uGJ$PQK\TmJ0jJcPZWE|�H$IGKMR)YGXQ[nGz\JBT Y�JBXZRSKMR�PZR)K � x"J�WZI,N0UG�J$PQIGJ�Wc[UVPQJBUVP�[ � PQIGJ.PQJBz\KMW
XQ[z\J�PQ[sK\U,Wc[XQY�[XZNEPQJ�PQIGJ UG[0PQK\[Uq[ � L�JBzMNkw0|+°±I,NEP�KMR�L�JBzMNkwJOLsx"[uGzML�tEN0XQw � XQ[T
Wc[UVPQJcvlP�PQ[�Wc[UVPQJcvlPB|�H$IGJBXQJmKMR^UG[0PQIGK\UG�qK\U!PQIGJsRSJBT?N0UVPQKMWBR�[ � PQIGJ?tJBXQn©x.IGKMWZI
�c�EbQgZapd�PQIGJ?K\UVPQJBXQYGXQJcPQJBX�PQ[{Wc[U,RSKML�JBX�PQIGJ?PQJBz\KMW XQ[z\J~[ � K PZR^[n���JOWpP Wc[TmYGz\JBTmJBUVPB|
�)JB[YGz\J+x.IG[ x$N0K P � [X.nGu,RSJOR9PZN0�J+PQIGJBT hM_ �Vac_�acbQ�E· |9H$I,NEP.KMR"N0z\z�PQIGJBXQJ�KMR9PQ[ PQIGJ
Y�[K\UVPB| # �
(�|.9[U,RSKML�JBX"PQIGJ�NEPQT JcvGN0TmYGz\J~��¤¤k�$N0U,L�Wc[TmY,N0XQJ�K P.x.K PQIsPQIGJ � [z\z\[Ex.K\UG��RSK PQu�o
NEPQK\[U7�.N?L�KMRSI � uGz\z�[ �3� [l[�LqKMR.I,N0U,L�JOL�N0XQ[uGU,LqN0U,LqY�JB[YGz\J^IGJBz\Y�PQIGJBT?RSJBz\tJOR.K\U
PQuGXQU	|$}�JBXQJ0j,�$WBN0UqRQNkw �/K �0�f�®ac_�`kd^· a.e�· �0�����.N0T x$N0K PQK\UG� � [X.PQIGJ�L�KMRSI��Z|���JcPBj�NR
K\U�PQIGJ.NEPQTyWBNRSJ0j0��N0T UG[0P)PQIGJ$[Ex.UGJBX)[ � PQIGJ�L�KMRSI�����I,NktJ���u,R�P�N+PQXZN0U,RSK\JBUVP�XQK\�IVP
[ � u,RSJk�Z|��®P�KMR"uGU,Wcz\JON0X$IG[Ex«x"J�Wc[uGzML?XQJc�,JOWpP$PQIGJ�L�K "�JBXQJBU,WcJ�K\U�PQJBXQT?R"[ � �Vu,N0z\KMN
R�PQXQu,WpPQuGXQJ0|�'�tJBXQwVPQIGK\UG��RSJBJBT?R3PQ[ n�J^NR"K P$RSIG[uGzMLmn�J�K\UmPQJBXQT?R9[ � PQJBz\KMWcUGJORQR���x"J
u,RSJ�PQIGJmNEPQT N0U,L�PQIGJ~L�KMRSI!NR�PQIGJBw{RSIG[uGzMLqn�J~u,RSJOL�|���U{PQJBXQT?R+[ � N0�JBUVPQK\tlK P�w0j
� [z\z\[Ex.K\UG�+PQIGJ�YGXQ[Y�[VRQN0z,[ � ¯ [uGK\z\z\[U~N0U,L ¯ u,RQN�jl[UGJ�RSIG[uGzML~K\U,Wc[XQY�[XZNEPQJ.K\UmPQIGJ

+ � ,e2�/97<.�0�Q /V.97:A9Y Q 8�/�.97:;>461�T�GhNOD q � q G�wV.91\;O?@1�Q 4].�0�7jR:1�8�T 2�/�Q 1�86fVQ .�0U.�0�7j;>/�Z"7:RX.�2�;�3�8�1�.�Q 1�8C1�T.97X3 Q RXQ .hS@^
+ 
[z�0�Q /�Q /�;[f�7X3 3 �@|i8�1OfV8b/�Q .�2�;�.�Q 1�8CQ 8U.�0�7-.�0�7:1>A�SU1�T R:1�8�RX2�A9A97X8i.�Z�A91iR:7:/9/97:/%~L{D L %UQ 3 8�7:A�;�8�4
Q 8UZ�3 ;�8�8�Q 8�k�^

+��[,�8C.�0�Q /-A97:/�Z"7:RX.O} ,V;>k>A97:7�fVQ .�0b.�0�7[A97:/97:A�?�;�.�Q 1�8�/j7XWiZ�A97:/9/97:465iS ��1i4�1>A-;�8�4$��7XZ"1>A97{J '*),),+@P
1�8 ! �_^ �<1Of�7X?@7:AO}�.�0�Q /<4�1i7:/�8�1�.<R:;>/�.-;�8iSU4�1�2�5�.-1�8U.�0�7=4�7:/�Q A9;�5�Q 3 Q .hSb1�Te;[3 7XWiQ R:;�3e.�0�7:1>A�S
fV0�Q R906Q /�8�1�.<;\/�Q Y[Z�3 7=A97���7:RX.�Q 1�8b1�T f�1>A�3 4 �@|i8�1OfV3 7:4�k>7>^�z�0�7jZ�A91�5�3 7:Y Q /<A9;�.�0�7:AV.�0�;�. ! �
/97:7:Y\/�.91\0�;O?@7j1O?@7:A97:/�.�Q Y\;�.97:4C.�0�7-Q Y[Z"1>A�.9;�8�R:7=1�T�Z�2�A97X3 S]3 7XWiQ R:;�3 R:1�8�/�.9A9;�Q 8i.9/O^



�����+�����	�>��
����
 ������������������� �������������
�������� ����������� ��� �����	���	� � vlv�K\K\K
XQJBYGXQJORSJBUVPZNEPQK\[U�PQIGJ?YGXQJOWc[U,L�K PQK\[U � [X�u,RSK\UG��PQIGJ?[n���JOWpPBj�PQI,NEP�KMR�NWBWcJORQRSK\UG��K PB|
´��VN0K\U	jGPQIGJBXQJ�KMR.K\UqYGXQK\U,WcK\YGz\J�UG[?YGXQ[nGz\JBT�|{$l[Gj�x.IGJBXQJ�L�[lJOR.PQIGJ L�K "�JBXQJBU,WcJ^n�Jco
P�x"JBJBU�N0U?NEPQT N0U,L?N�L�KMRSI?Wc[TmJ � XQ[T /��+u,N0z\KMN�R�PQXQu,WpPQuGXQJ�KMR�[ � UG[ NktEN0K\zGK\UmPQIGKMR
WBNRSJ0|
!G|?H$IGJmXQ[z\J�[ � N0�JBUVPQK\tlK P�wsKMR�uGU,Wcz\JON0XB|mH$IGJ?N0u�PQIG[XZR�IlwlY�[0PQIGJORSK\²BJ�PQI,NEPBj�K � N0U
[n���JOWpP�I,NR�UG[�N0�JBUVPQK\tJ0j0K P�T?Nkw�UG[0P9n�J+L�JBUG[0PQJOL~nlw�PQIGJ�[n���JOWpP9Wc[TmYGz\JBTmJBUVP)[ �
�0�f�®ac_�`EbQap|�� � N0�JBUVPQK\tlK P�w~KMR9PZN0�JBU�PQ[mn�J�PQIGJ^Tm[�L�J�[ � YGXQ[�L�u,WpPQK\[U�[ � N0Us[n���JOWpPBj
NR�K\U % µ j�PQIGJBXQJ�N0XQJ^P�x"[?YGXQ[nGz\JBT?R$x.K PQI�PQIGKMR�IlwlY�[0PQIGJORSKMRc|{'�tJBUVP+UG[uGU,R+RSu,WZI
NR���bQa@ y!c· a@ mac_���`a��®acbpbQa?��JON0XSPQI&�Vu,N0�Jk��[X��EbQ� �Vas��R�PQ[XQT���zMNWZ�{N0�JBUVPQK\tlK P�w�K\U
PQIGKMR"RSJBU,RSJ0| ��JcPBj�PQIGJBw?WBN0U�n�J�PQIGJ�Wc[TmYGz\JBTmJBUVP�[ � �0�f�®ac_�`EbQap|�'.| �G| j�K � RS[TmJ�RSJBJBX
YGXQJOL�KMWpPQJOL�PQI,NEP�PQIGJBXQJ x.K\z\z�n�JmN0U{JON0XSPQI&�Vu,N0�J^PQ[Tm[XQXQ[Ex�j��+WBN0U!RQNkw �/K �0�f�®ac_�`kd
· a ��bQa@ y!c· a@ mac_��"`a �®acbpbQa^���.N0T x$N0K PQK\UG� � [X.PQIGJ^JON0XSPQI&�Vu,N0�Jk�Z|[)�[mJON0XSPQI&�Vu,N0�J
KMR�³ YGXQ[�L�u,WcJOL��,[X�³ nGXQ[uG�IVP+N0n�[u�PB�,K\UsPQIGJ�RQN0TmJ�T?N0UGUGJBX+NR�N0UqN0XSPQK � NWpP.KMRc|�$l[Gj
PQIGJ~[UGz\wqY�[VRQRSK\nGK\z\K P�w?KMR+PQ[sJcvlPQJBU,L�PQIGJmUG[0PQK\[U�[ � N0�JBUVPQK\tlK P�w?PQ[�K\U,Wcz\u,L�J�U,NEPQu�o
XZN0z)YGIGJBUG[TmJBU,N?x.IGKMWZI{N0XQJ�YGXQ[�L�u,WcJOL�nlw�U,NEPQuGXZN0z � NWpPQ[XZRc| ¯ u�P^Wc[U,RSKML�JBX�UG[Ex
PQIGJ?nGu,R�JcvGN0TmYGz\J0|s�^N0T UG[0P�x$N0K PQK\UG� � [X�PQIGJ?nGu,R^PQ[�n�J?YGXQ[�L�u,WcJOL�| $l[Gj)PQIGJ
N0u�PQIG[XZR$I,NktJ�PQ[?NRQRSuGTmJ�PQI,NEP.PQIGJ�YGXQJOWc[U,L�K PQK\[UmPQ[mPQIGJ�PQXZN0U,RSY�[XSPZNEPQK\[U�KMR$UG[0P
PQIGJ�N0�JBUVPQK\tJ�XQ[z\J~[ � PQIGJmz\Jcv�KMWBN0z)K PQJBT nGu�P N�YGXQJOWc[U,L�K PQK\[U�[ � K PZR�u,RSJ��MPQ[q�JcP
[U�PQIGJ�nGu,R � [X$JcvGN0TmYGz\Jk�Z|)��Us[0PQIGJBX$x"[XZLGRcjlPQIGJBw�NWBWcJBY�P$K\U�RS[TmJ�WBNRSJOR9PQ[~L�KMR�o
RS[�WcKMNEPQJ^PQIGJ~N0�JBUVPQK\tJ^XQ[z\J�[ � PQIGJ [n���JOWpP�Wc[TmYGz\JBTmJBUVP � XQ[T PQIGJ~N0�JBUVPQK\tJ^XQ[z\J
K\U�PQIGJ~R�PQXQu,WpPQuGXQJ � [X+PQIGJ�PQJBz\KMWE|+H$IGKMR+WBNR�PZR�RS[TmJ�L�[uGn�P�[UqPQIGJ�XQ[nGu,R�PQUGJORQR�[ �
PQIGJ XQJBYGXQJORSJBUVPZNEPQK\[U�N0U,L�L�[lJOR+UG[0P�N0z\z\[Ex [UGJ^PQ[�Wc[U,Wcz\u,L�J�PQI,NEP^N?z\Jcv�KMWBN0z	K PQJBT
x.K PQIG[u�P$N0�JBUVPQK\tJ$XQ[z\J.KMR9UG[0P9PQIGJ�Wc[TmYGz\JBTmJBUVP3[ � �0�f�®ac_�`EbQapjGRSK\U,WcJ.PQIGJ�N0�JBUVPQK\tJ
XQ[z\J�KMR"K\�UG[XQJOL?K\UsRS[TmJ�WBNRSJORc|
��L�[{UG[0P~YGXQJcPQJBU,L¡PQI,NEP PQIGJ�XQJBYGXQJORSJBUVPZNEPQK\[U©��YGXQ[Y�[VRSJ � [X��0�f�®ac_�`EbQa�KMR�uGU�o

[n���JOWpPQK\[U,N0nGz\J0j3nGu�P~� RSJBXQK\[u,RSz\w!L�[uGn�P PQI,NEP �Vu,N0z\KMNqR�PQXQu,WpPQuGXQJsx"[uGzML¡IGJBz\Y¡PQ[
K\TmYGXQ[EtJ$K PB|�H$IGKMR�KMR�UG[0P.N0U�NWBWcKML�JBUVPB| ���f�®ac_�`EbQa3KMR9UG[0P$RSY�JOWcKMN0z\z\w�L�K §?WcuGz PB|3H$IGJ
PQXQu�PQI�KMR.RQNLsN0U,LsRSK\TmYGz\J0|3´+R.N0XQ�uGJOL�K\U©� 'NkwJB² £ %�[�LGN0XZL{¤O¥¥Vª�ZjlPQIGJ�z\Jcv�KMWc[U
KMR9[UGz\w�e,�Ebc��· $�XQJB�uGzMN0XB|�H$IGJBXQJ�N0XQJ�XQJBzMNEPQK\tJBz\w�R�PZN0nGz\J�WcXQ[VRQR��l�JBUGJBXZN0z\K\²ONEPQK [U,R�nGu�P
N0zMRS[�z\[�WBN0z�[X$XQJB�K\[U,N0z�tEN0XQKMNEPQK\[U,Rc| ( � )�[mRSw�R�PQJBT [ � YGXQK\U,WcK\YGz\JOR9WBN0UsNWBWc[uGUVP � [X
PQIGJ�L�KMR�PQXQK\nGu�PQK\[U [ � z\Jcv�KMWBN0z�K PQJBT?R�NEP9PQIGJ+z\JBtJBzG[ � L�JcPZN0K\z,x.IGKMWZImKMR�Wc[U,RSKML�JBXQJOL~NR
L�JORSK\XZN0nGz\J�K\Uqz\Jcv�KMWBN0z�RSJBT?N0UVPQKMWBRc|�´�U,L�UG[?T?N0�KMW�WBN0U{RSY,N0XQJ#% µ PQIGJ�PQXQ[uGnGz\J�[ �
L�JON0z\K\UG��x.K PQIsK\XQXQJB�uGzMN0XQK P�w�K\U�PQIGJ^z\Jcv�KMWc[U	|

���
	�� D . �/0 � 0l@O@mD � � . 0 � 0VCED�AO�98'��A �
H$IGJ+Tm[VR�P9L�KMRSYGu�PZN0nGz\J�NRSY�JOWpP9[ � T w�YGXQ[Y�[VRQN0zGKMR9WcJBXSPZN0K\UGz\w�PQIGJ+K\UVPQXQK\U,RSKMW��E� �0],a��
_�apdZd�[ � RS[TmJ"[ � PQIGJ�N0n,R�PQXZNWpP)YGXQJOL�KMWBNEPQJOR�u,RSJOL�K\U�PQIGJ$XQJBYGXQJORSJBUVPZNEPQK\[U,R"� � � � � ������ � j$| � ����� � j>��� � jPQIGJ�Wc[U,R�PQXZN0K\UVPZRZ�Z|�H$IGJ�N0U,N0z\w�RSKMR�[ � tEN0�uGJBUGJORQR�KMR)XQJBYGu�PQJOL�z\w
c � " 2�R90�?�;>A�Q ;�.�Q 1�8�/[R:1�2�3 4xZ"7:A�T 7:RX.�3 Sxf�7X3 3�5"7Up I G�q ��L>GhN � }�Q 8x.�0�7�/97X8�/97\Q 8�fV0�Q R90%Y\7X.9;�Z�0�1>A9/;>A97�Y\1�.�Q ?�;�.97:4 }�.�0�;�._Q /_;>A97�8�1�."g�2�/�._;�8iS[A9;�8�4�1>Y R:1>Y�5�Q 8�;�.�Q 1�8U1�T"/97:Y\;�8i.�Q R�Q 8�T 1>A9Y\;�.�Q 1�8�/O^

'�2�.O}�;>/	��;�|@1 �x;�8�4U1�.�0�7:A9/�/�0�1Of�7:4]3 1�8�k�;>k>1�}�Y\1�.�Q ?�;�.�Q 1�8bQ /V8�1�.VZ�A97:4�Q RX.9;�5�Q 3 Q .hS@^



vlv�K\t ���������
L�K §?WcuGz PB|)�"x.K\z\z�uGU,L�JBXZR�PZN0U,L?IGJBXQJ�nlw��E� �0],ac_�apdZd�PQIGJ � NWpP$PQI,NEPBj � [X.RS[TmJ��K\tJBU
YGXQJOL�KMWBNEPQJ0j)x"JsN0XQJ?UG[0P~N0nGz\JmPQ[{YGXQ[EtlKML�JmNqr,UGK PQJ�z\KMR�P�[ � z\K\UG�uGKMR�PQKMW�YGXQJOL�KMWBNEPQJOR
x.IGKMWZI�N0XQJ+K PZR9Y�[VRQRSK\nGz\J.XQJON0z\K\²ONEPQK\[U,R�K\U?tEN0XQK\[u,R9Wc[UVPQJcvlPZRc| (># $l[GjGN�tEN0�uGJ�YGXQJOL�K o
WBNEPQJ^Wc[XQXQJORSY�[U,LGR9PQ[?N0Us[Y�JBUl�lJBU,L�JOL � N0TmK\z\w~[ � Wc[UVPQJcvlPQu,N0z	XQJON0z\K\²ONEPQK\[U,Rc|�H$IGKMR
KMR�UG[0P"PQ[ RQNkw�PQI,NEP"K PZR9TmJON0UGK\UG�^KMR9L�KMWpPZNEPQJOLmnlw PQIGJ�Wc[UVPQJcvlPBj�nGu�P$XZNEPQIGJBX�PQI,NEP$K P
KMR)PQ[l[��JBUGJBXZN0zlPQ[�n�J�WZI,N0XZNWpPQJBXQK\²BJOL�nlw N�RST?N0z\z � N0TmK\z\w^[ � WBNRSJORc|)H$IGKMR�RSK PQu,NEPQK\[U
KMR3UG[0P9N0z\K\JBU�PQ[�PQI,NEP9[ � RSK\TmK\zMN0XQK P�w�ln,N0RSJOL�Tm[�L�JBzMR)RSu,WZI?NR""NRSJp� ¯ NRSJOL� .JONRS[U�o
K\UG� [X�RSJBT?N0UVPQKMW+N0U,N0z\[�w0|)��U,RS[ � N0X.NR.RSu,WZI�tEN0�uGJ�YGXQJOL�KMWBNEPQJOR$N0XQJ�UGJOWcJORQRQN0XQw~PQ[
WczMNRQRSK � wqu,RSJORcj�PQIGJBw!K\UVPQXQ[�L�u,WcJmN � [XQT [ � UG[Ul�lz\[�WBN0z\K P�w0|~��U!PQIGJ�R�PQXQu,WpPQuGXQJm� B�j
PQIGJ F 5��'��@�0 XQJBzMNEPQK\[U!Wc[XQXQJORSY�[U,LGR+PQ[qPQIGJ?tJBXQn��®�{g�NG�O�kdBap|*$l[Gj)K P�WBN0UGUG[0P�n�J
Wc[U,RSKML�JBXQJOLqNR�tEN0�uGJ NEP�PQIGKMR�z\JBtJBz�[ � Wc[XQXQJORSY�[U,L�JBU,WcJ0| ¯ u�P�PQIGJ [n,RSJBXQtENEPQK\[U,R
RSIG[Ex PQI,NEP F 5��'��@�0 KMR+UG[0P^RSK\TmYGz\w?PQIGJ�g�NG�O�kdBa�tJBXQn{N0U,L{WBN0U{[UGz\w�n�J~u,RSJOL�K\U
RSK PQu,NEPQK\[U,R�x.IGJBXQJ NsWcJBXSPZN0K\U{WBN0u,RQN0z�XQJBzMNEPQK\[U�[n�PZN0K\U,Rc|^�®P^RSJBJBT?R+K\TmY�[VRQRSK\nGz\J�PQ[
JBz\K\TmK\U,NEPQJ�PQI,NEP�XQJBzMNEPQK\[U�K\U�N0U�JBUluGTmJBXZNEPQK\tJ�x$Nkw0j�PQI,NEP+KMR$nlw���u,R�P+�K\tlK\UG�~N~z\KMR�P
[ � Wc[UVPQJcvlP�P�wlY�JORc| (( H$IGKMR�YGXQ[n,N0nGz\w�Wc[U,R�PQK PQu�PQJOR�[UGJm[ � PQIGJ?RS[uGXZWcJOR�[ � x.I,NEP
KMR+WBN0z\z\JOLs�JBUGJBXZNEPQK\tlK P�w0|���U�XQJBYGXQJORSJBUVPZNEPQK\[U,N0z'R�PQXQu,WpPQuGXQJORcj�tEN0�uGJ�YGXQJOL�KMWBNEPQJOR�L�Jco
Y�JBU,L�[U¬Wc[UVPQJcvlPQu,N0z$K\U � [XQT?NEPQK\[U!PQ[�gcbQaZ�0�®a�PQIGJ�K\UVPQJBXQYGXQJcPZNEPQK\[U	j3UG[0P���u,R�P~PQ[
WZIGJOWZ�?x.IGJcPQIGJBX+N Y�[VRQRSK\nGz\J�K\UVPQJBXQYGXQJcPZNEPQK\[UmKMR.NL�J	�Vu,NEPQJ0|9H�[mRSJBJ�PQIGJ�L�K "�JBXQJBU,WcJ0j
Wc[U,RSKML�JBX�N0�VN0K\U{PQIGJsJcvGN0TmYGz\J~[ � !Za��0hM_G|{°±IGJBU !Za��0hM_!Wc[T nGK\UGJOR^x.K PQI !Z�O����NR
K PZR Wc[TmYGz\JBTmJBUVPBj)x"JsN0XQJsN0nGz\J{��UG[!T?NEPSPQJBX IG[Ex+��PQ[!YGXQ[Y�[VRSJ?K\UVPQJBXQYGXQJcPZNEPQK\[U,R
RSu,WZI©NR bQaZ�`�� !Z�O��� [X �3bph��®a�� !Z�O���k|s�+nltlK\[u,RSz\w0j�PQIGJmWZIG[KMWcJ�n�JcP�x"JBJBU{PQIG[VRSJ
K\UVPQJBXQYGXQJcPZNEPQK\[U,R$L�JBY�JBU,LGR�[U�PQIGJ RSK PQu,NEPQK\[U	|$H$IGKMR�KMR�NmWBNRSJ�x.IGJBXQJ�Wc[UVPQJcvlP�r,z o
PQJBXZR3[u�P9Y�[VRQRSK\nGz\J"K\UVPQJBXQYGXQJcPZNEPQK\[U,Rc|�}�[Ex"JBtJBXBjx"J�L�[^UG[0P9L�JBY�JBU,Lm[UmWc[UVPQJcvlP3PQ[
Wc[UVPQJBTmYGzMNEPQJ^PQIGJBT�|���U�PQIGJ YGXQJORSJBUVP^WBNRSJ0j	x"J I,NktJ�UG[�RSY�JOWcKMN0z�K\UVPQJBXQYGXQJcPZNEPQK\[U
PQ[�[)"�JBX�N0U,L�PQ[�PQJOR�P�N0�VN0K\U,R�P3Wc[UVPQJcvlPQu,N0z�LGNEPZN�|3 �NEPQIGJBXBjx"J$I,NktJ$N0U uGU,L�JBXZRSY�JOWpo
K r,JOL¡R�PQXQu,WpPQuGXQJ0j)x.IGKMWZI¡Wc[UVPQJcvlP WBN0U©r,z\z3PQ[ � Nkt[X�RS[TmJm�K\tJBU!K\UVPQJBXQYGXQJcPZNEPQK\[U	|
9[UVPQJcvlP$L�[lJOR9UG[0P.WZIG[l[VRSJ0jlnGu�P$K P"Y,N0XSPQKMWcK\Y,NEPQJOR)K\UmPQIGJ�Wc[U,R�PQXQu,WpPQK\[Um[ � WZIG[KMWcJORc|
�q[XQJB[EtJBXBj3PQIGJ�uGU,L�JBXZRSY�JOWcK r,JOL¨K\U � [XQT?NEPQK\[U¡KMR�UG[0P?L�J � JONRSK\nGz\J0|:H$IGKMR KMR x.Ilw
x"JsWBN0U¨RQNkw©Wc[UE��[K\UVPQz\wqPQI,NEP�PQIGJsK\UVPQJBXQYGXQJcPZNEPQK\[U!KMR^UG[Ul�lz\[�WBN0z+��x"J�UGJBJOL¨Wc[U�o
PQJcvlPp�+N0U,LsPQI,NEP�K P�N0Tm[uGUVPZR$PQ[sN�RSJBz\JOWpPQK\[Us[U{Wc[UVPQJcvlPZR �MPQIGJ RSJBT?N0UVPQKMW�YGXQ[0r,z\J
KMR"K\TmY�[VRSJOL!�E_?Wc[UVPQJcvlPZRcjGUG[0Px!�$^Wc[UVPQJcvlPZRZ�Z|
$l[Gj.PQIGJ!RS[XSP�[ � tEN0�uGJBUGJORQRm�?N0T K\UVPQJBXQJOR�PQJOL¬K\U¬IGJBXQJ{KMRmUG[0PsJcvGNWpPQz\w¨PQI,NEP
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XZNEPQIGJBX Wc[UGUGJOWpPQJOL¡x.K PQI©PQIGJ�°±K PSPQ�JBU,R�PQJBK\UGKMN0U{PQIGJBTmJ?[ � bp]�· a � �c�E·M· ���3hM_��E| ( � ´
XQJOWcuGXQXQJBUVP�PQIGJBTmJ?K\U!°±K PSPQ�JBU,R�PQJBK\U	� R^XQJBT?N0XQ��R�[U©T?NEPQIGJBT?NEPQKMWBN0z)[X�z\K\UG�uGKMR�PQKMW
XQuGz\JOR�KMR�PQI,NEP?XQuGz\JOR L�[©UG[0P?RSY�JBz\z$[u�P~PQIGJBK\XmWc[U,L�K PQK\[U,R�[ � N0YGYGz\KMWBNEPQK\[U	|¬�+uGX
uGU,L�JBXZR�PZN0U,L�K\UG��[ � N�XQuGz\J�KMR"XQKMWZIGJBX�PQI,N0Usx.I,NEP$PQIGJ�XQuGz\J�Jcv�YGz\KMWcK PQz\w RQNkw�Rc|3´ XQuGz\J
WcJBXSPZN0K\UGz\w�WBN0UGUG[0P�RSY�JOWcK � wsK\U{NL�tEN0U,WcJ�JONWZI�N0U,LqJBtJBXQw�WcK\XZWcuGT?R�PZN0U,WcJ�x.IGJBXQJ�K P
WBN0U¬n�J�u,RSJOL�| 	G[X?K\U,R�PZN0U,WcJ0j"PQIGJ�XQJBYGXQJORSJBUVPZNEPQK\[U,R�u,RSJOL¬K\U�PQIGKMRmY,N0Y�JBX?I,NktJ
x"JBz\z ��L�Jcr,UGJOL � [XQT?N0z3YGXQ[Y�JBXSPQK\JORcj�nGu�P�PQIGJBw©L�[�UG[0P RQNkw!N0UlwVPQIGK\UG��RSuGn,R�PZN0UVPQKMN0z
N0n�[u�P.PQIGJ�YGXQ[Y�JBX�Wc[UVPQJBUVP�[ � PQIGJ�N0n,R�PQXZNWpP�YGXQJOL�KMWBNEPQJOR9PQIGJBwsTmJBUVPQK\[U	|9H$IGKMR$KMR
x.Ilw���I,NktJ�PQ[qRSuGYGYGz\JBTmJBUVP�PQIGJBT x.K PQI!K\UVPQuGK PQK\tJ L�JORQWcXQK\Y�PQK\[U,R�[ � WBNRSJORc|m´�n�o
R�PQXZNWpP�tEN0�uGJ^YGXQJOL�KMWBNEPQJOR9PQIlu,R�x"[XQ��NR.Y�[K\UVPQJBXZR"PQ[ � N0TmK\z\K\JOR9[ � RSK PQu,NEPQK\[U,R$N0U,L
YGXZNWpPQKMWcJORc| ´"P^PQIGKMR�Y�[K\UVPBj'x"J~XQJONWZI�PQIGJ~z\K\TmK PZR�[ � PQIGJ P�wlY�J~[ � RSJBT?N0UVPQKMW�XQJBY�o
XQJORSJBUVPZNEPQK\[U{u,RSJOL©IGJBXQJ?N0U,L!K\U!PQIGJ?z\K PQJBXZNEPQuGXQJ0|�}�[Ex"JBtJBXBj'PQIGKMR�RSIG[uGzML{UG[0P�n�J
PZN0�JBU�NR"N�RSY�JOWcKMN0z,x"JON0�lUGJORQR9[ � RSu,WZI?XQJBYGXQJORSJBUVPZNEPQK\[U,Rc|���U � NWpPBjlPQIGJ��[VN0z,[ � RSJco
T?N0UVPQKMW"XQJBYGXQJORSJBUVPZNEPQK\[U,R)KMR)PQ[�Y,NWZ�EN0�J.K\U � [XQT?NEPQK\[U�K\UVPQ[�L�KMR�PQK\U,WpP9N0XQJONRcjVUG[0P�PQ[
�K\tJ�NmL�K\XQJOWpP�NWBWcJORQR"PQ[~TmJON0UGK\UG�G|�)�[mXQJBYGXQJORSJBUVPZNEPQK\[U�WBN0UqWc[TmYGz\JcPQJBz\w~XQJBYGzMNWcJ
[uGX�K\UVPQuGK PQK\[U,R)N0n�[u�P9TmJON0UGK\UG�Gj0nGu�P"XQJBYGXQJORSJBUVPZNEPQK\[U,R)WBN0U~IGJBz\Y~u,R3PQ[ � [XQT uGzMNEPQJ
PQIGJORSJ^K\UVPQuGK PQK\[U,R9N0U,L�PQ[mNRQRS[�WcKMNEPQJ�PQ[~PQIGJBT Tm[XQJ+PQJOR�PZN0nGz\J�Wc[U,R�PQXQu,WpPZRc|
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H$IGJ�LGNEPZN�YGXQJORSJBUVPQJOLmK\UmPQIGKMR$WZI,N0Y�PQJBX$RSIG[Ex:PQI,NEP$PQIGJ�XQJBzMNEPQK\[U~n�JcP�x"JBJBU�Wc[UVPQJcvlP
N0U,L�K\UVPQJBXQYGXQJcPZNEPQK\[U�WBN0Uqn�J Wc[U,WcJBK\tJOLsK\UsP�x"[?x$Nkw�Rc|{'�K PQIGJBX+Wc[UVPQJcvlP+YGXQ[EtlKML�JOR
TmKMRQRSK\UG�.K\U � [XQT?NEPQK\[U�[X)z\Jcv�KMWBN0zJBz\JBTmJBUVPZR	PQIGJBT?RSJBz\tJOR�K\U,L�KMWBNEPQJ3PQIGJ"P�wlY�J$[ � Wc[U�o
PQJcvlPZR9K\U?x.IGKMWZI~PQIGJBw~x"[uGzML~n�J�T?NEv�K\T?N0z\z\w�N0YGYGXQ[YGXQKMNEPQJ0jVN��JBUGJBXZN0zGTmJOWZI,N0UGKMRST
�$zMN0n�JBz\JOL�Wc[UVPQJcvlP+RSJBz\JOWpPQK\[U	|"H$IGJ^z\Jcv�KMWBN0z�K\U � [XQT?NEPQK\[U,R9x.IGKMWZI�RSJBz\JOWpP+Wc[UVPQJcvlPZR
N0XQJ�tEN0�uGJ0|¡H$I,NEP KMRcj3PQIGJBw¨Wc[U,RSKMR�P�[ � N0n,R�PQXZNWpP�YGXQJOL�KMWBNEPQJOR�x.IGKMWZI¨WBN0UGUG[0P~n�J
L�Jcr,UGJOL!nlw!NqRST?N0z\z � N0TmK\z\wq[ � z\K\UG�uGKMR�PQKMW^YGXQJOL�KMWBNEPQJORc|m��U!PQIGKMR�XQJORSY�JOWpPBj)z\Jcv�KMWBN0z
RSJBT?N0UVPQKMWBR�XQJBz\K\JOR3[U�K\UVPQuGK PQK\tJ0jlWBNRSJp�ln,NRSJOL�j�RQWcXQK\Y�P��ln,NRSJOL�jVJcPZWE|9L�JORQWcXQK\Y�PQK\[U,R)PQ[
RSuGn,R�PZN0UVPQKMNEPQJ�PQIG[VRSJ�YGXQJOL�KMWBNEPQJORc| �q[XQJB[EtJBXBj�PQIGKMR+tEN0�uGJBUGJORQR+KMR+XQJORSY�[U,RSK\nGz\J � [X
PQIGJ �,Jcv�K\nGK\z\K P�w?[ � TmJON0UGK\UG�Gj,PQIGJ � NWpP�PQI,NEP^z\Jcv�KMWBN0z'K PQJBT?R�N0XQJ�u,RSJOL�K\U�T uGz PQK\YGz\J
L�K "�JBXQJBUVP�Wc[UVPQJcvlPZRcjVx.IGKMWZI [nltlK\[u,RSz\w^WBN0UGUG[0P�n�J.JBUluGTmJBXZNEPQJOL�K\U~NL�tEN0U,WcJ0|3H$IGKMR
³ �JBUGJBXZNEPQK\tlK P�w���KMR�UG[0P NEPSPQXQK\nGu�PQJOL{IGJBXQJ~PQ[{RSJBT?N0UVPQKMW�Wc[TmY�[VRSK PQK\[U	j'K\U©Wc[UVPQXZNR�P
x.K PQI�% µ j	nGu�P�PQ[sPQIGJ IluGT?N0U!N0nGK\z\K P�w?PQ[�WczMNRQRSK � wsWc[UVPQJcvlPZRc|m�+U�PQIGJmWc[UVPQXZN0XQw0j
PQIGJ�N0Tm[uGUVP�[ � Wc[TmY�[VRSK PQK\[U,N0z � XQJBJOL�[T KMR�z\K\TmK PQJOL�j'n�JOWBN0u,RSJ?WczMNRQRSJOR�[ � K PQJBT?R
K\TmY�[VRSJ�XQJB�K\[U,N0z	Wc[U,R�PQXZN0K\UVPZR"x.IGKMWZI�N0XQJ�UG[0P�N0TmJBU,N0nGz\J�PQ[�N~�JBUGJBXZN0z'RSJBT?N0UVPQKMW
� [XQT�|%$l[Gj'z\Jcv�KMWBN0z�K PQJBT?R+n�JBI,NktJ~NR�Wc[U,R�PQXQu,WpPQK\[U,Rcj�K\U�PQIGJmRSJBU,RSJ~[ � Wc[U,R�PQXQu,Wpo
PQK\[Um�XZN0TmT?N0XZRc|�H$IGJBw~N0XQJ�Y,N0XSPQz\w�KML�K\[T?NEPQKMW"Wcz\u,R�PQJBXZR3[ � RSJBT?N0UVPQKMW$N0U,L?RSwlUVPZNWpo
PQKMW�K\U � [XQT?NEPQK\[UqN0U,L{WBN0UGUG[0P�n�JmN0U,N0z\wl²BJOL�nlw�N0YGYGz\wlK\UG�m[UGz\wqN�RSJcP�[ � �JBUGJBXZN0z
YGXQK\U,WcK\YGz\JORc|<$luGTmT?N0XQK\²BK\UG�GjkPQIGJ�PQXZNL�K PQK\[U,N0z�L�K\tlKMRSK\[U�[ � zMN0n�[X�n�JcP�x"JBJBUmz\[�WBN0z,RSJco
T?N0UVPQKMW+K\U � [XQT?NEPQK\[U?N0U,L�JcvlPQXZN0UGJB[u,R$Wc[UVPQJcvlPQu,N0z'LGNEPZN~T u,R�P$n�J�XQJOWc[U,RSKML�JBXQJOL�|
��U¬NLGL�K PQK\[U¡PQ[¡RSJBJBK\UG�!Wc[UVPQJcvlPQu,N0z.K\U � [XQT?NEPQK\[U¡NR�PQIGJqU,NEPQuGXZN0z.Wc[TmYGz\JBTmJBUVP
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