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 �� �� 	� � � ��� � � � ���
 � �� 	� �� � � ��� � � � � ����� � ���
�����	� �� � � � ���  � � � � ��� � ����� � ���
������ � �� �	� �� ��� 
 � � � �  �� �� � � � ! � � � � � � � ����� � ���
 � �� � � � � 	� � ��� � � ��� � � � � � � ����� � ���
�� �������"� ! � � 	���� � � �  	� � ��� � � #$ $ ���
 � ��� ! � � 	� � ��� � � � 	� � � ����� � ���
�� ��������
 �� �� 	� � �% �� �% �� 	 � � ����� � ���
�� ���������  � � �� �� 	��� � � � ! ! � � ���& ' (�� ) � * + , * & #- ��
������ � � � � �� 	�� �� � � � � � ����� � ���
������ � � � � 	� � �� 	� � ! � � � ��� �. /���
������� 	� � � �� �� � �% �� � � ��� � � 0 & ' #* ��
� , ��������� � �� � � ! � 	 � � ��� �. /���
� , �������� � � � � �
 � �  � � � � � � � � � ����� � ���
�� �������� �� 	� ���� �� � � � � 	� � ����� � ���
������ �� �� 	� ! � � ���� �� 	�� � ��� � ����� � ���
������ � � � � 	� � ���� ��	� � � ��� � ��
 ' $ $ �& * � /0 1 ��
� , �������
 � � � �� � � ���! � � ! �� �� ����� � ���
�����% �� 	� 	�� ��� � �� ������ � ���
������ � � � � ��	� ! 2 	� � ����� � ���
�����% �� 	� � 	� � ��� ���� ��
 ' $ $ �& * � /0 1 ��
�� �������� �� �� 	� ! ��� �� �� � � � � � � �  �� � % �� � ����� � ���
�� �������� � 	� ! ! ���� � � ! � ����� � ���
������ �� 	� �� � ��� � ! � � ����� � ���
 � �� �� �� 	� ! ���� � ! 	�� � ����� � ����
�� �������� 	� �� � � ��� � 	��	 � � ����� � ���
������� �	% 	� � � ��� � ! ��� � ����� � ���
� , �������� �� 	� �� 	�� � ����� � ���
� , ��������� � � ! �� ! 	� � � �� �� � 	� � ����� � ���
�����	� �� � � � �� �� ! �� ����� � ���

� , �������� � �� � � � � � �� �� � � � � � � � � � ���& ' (�� ) � * + , *  
& #- �
������ 	� �� � � �� �� �� �� �  ��	� ��� � � � ���
������ �� 	� � �� �� � � � � � ��	3 � � � #� ���
�����	� �� � � � �� �! � � � ��� ��� � � � ���
������� 	� � � �� �� � � � ��� � ��� � � #$ $ ���
 � �� � � � 
 � � 	� � �� ��� ! � � � � � ����� � ���
�����2 � � �� �� � � � � � � � �  � ! �	� � ! � ����� � ���
 � �� 	�� � �� 	�� � � � ��� � ����� � ���
������ 	�� � �� � �� �� � � ��� ��� � ��� � � � ���
������ � � � � 	� � �� �� �� 	� ! ��� � ��� � � � ���
 � �� 	�� �� � � � � �! � �  � �� �� � � � � 	� � ����� � ���
������� � ! �� �� �� � � � � � � � � ��
 ' $ $ �& * � /0 1 ��
�� ���������  � � �� �� �� �� � ! � � � � � � � � ��� � � � ���
� , �������� �� �� 	� ! � � �� � � � � �� ��� � ���
������ � � � � 	� � �� � � � � � � � � � � � � � � ����� � ���
������ � �� � � � 	��� � � ! � � �� ������ � ���
������ 	�� � �� ��� � � �� 	 � � ��� � � #$ $ ����
������� � ! �� �� � �� � � � ����� � ���
������ � � � � � 	� � �� ��� �� �� ����� � ���
������ � � � � � � � � �� ! � 4�	 � � ����� � ���
�� �������� �� 	��� � � � � 	 � �  ! 2 � � % � � � �� ��
 ' $ $ �& * � / 
0 1 ��
������ � � � � 	� � �! � � � � ����� � ���
����� � � � ! � 	� � �! � 	� � � � � � � � ����� � ���
������� ! � � 	� � �! � 	� ! � � � � � � ��
 ' $ $ �& * � /0 1 ��
�����% �� 	� 	�� �� � � ! � � �  � 	 �� � ��
 ' $ $ �& * � /0 1 ��
������ � 	� ! �  � � � � � �� � � �  � � � � � ��� � � � ���
������ 	�� � �� � �� � � � � � ����� � ���
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; C C E Q ��D6E F��"NL R 9 : 8; �; > DH M58K 8��< P 6SC C P ��
56�; K L : MK R �; T I "H 8K M> ��; ?@ A B C ��
D6E F��; 9 : 8< < "> �U "K ; J 8> ��< P 6SC C P ��
; C C E Q ��D6E F��: ; H 8> �9 ; H ; I "MH I 8MN��; ?@ A B C ��
D6E F��K 89 M< ; > �9 : MN< 8> ��; ?@ A B C ��
D6E F��V M"�D; D; 5MDMN< MN 5; 8G ML 8��; ?@ A B C ��
; C C SC ?��D6E F��; K K ; �5"< L > 85MR ��< P W SP ��
56�"< "G L "H 8M> �5MNK 8> ��; ?@ A B C ��
D6E F��T ; > > 8< 8J 8�78H L > MN G 85; K 8��L @ A C C P XE B SY S��
D6E F��9 : H 8> L M5MN< M> �G < MH 5"< < 8> ��DP ?6P ��
; C C E Q ��D6E F��D; K ; I 8ML ; �I ; < ; K MDMN< MN J MNT ; H 8��; ?@ A B C ��
D6E F��: "< "K �I 8; 7; H "< < MN��; ?@ A B C ��
D6E F��I "MH I "�I 8MG L > M> ��< P W SP ��
D6E F��; 9 : 8< < "; > �I H ; T ; K 8> ��: A 6P Y XSE B ��
D6E F��J ; H ; J 8N< ; J 8> ��L @ A C C P XE B SY S��
D6E F��D; K ; R ML 8> �J ; H ; R ; K K ; J M> ��; ?@ A B C ��
; C C SC ?��D6E F��L : "MG ; K 8> �J ; L M> L ; H ; > ��; ?@ A B C ��
D6E F��T ; > > 8< 8J 8�J "G ; < ; ��; ?@ A B C ��
D6E F��: "< "K �J 8K L V 8MN��; ?@ A B C ��
D6E F��U ; > 8< "�J MJ J ; > ��L @ A C C P XE B SY S��
D6E F��; < J 8T 8; 58> �J M> L ; J 8> ��; ?@ A B C ��
; C C E Q ��D6E F��"H 8"L L ; �J MNH L 8��; ?@ A B C ��
D6E F��9 : ; H 8< ; M> �J MR L 8> ��; ?@ A B C ��
56�D; K ; I 8ML ; �J H 8L 8J MN��; ?@ A B C ���

; C C E Q ��D6E F��789 : ; "< �J R H 8; J 85"> ��; ?@ A B C ��
; C C SC ?��D6E F��9 : ; H 8> �< 8; D8��; ?@ A B C ��
; C C SC ?��D6E F��9 MK > L ; K L 8K "�7; < < 8M> ��; ?@ A B C ��
; C C SC ?��D6E F��"T ; K I "< M> �7; K M< MDMN< M> ��; XA Z P B [ 6E \ ] E  
XSC ��
D6E F��O M: K �7; K L ; > ��; ?@ A B C ��
D6E F��789 : ; "< �7; H ; I MN5; J 8> ��DP ?6P ��
D6E F��7; H 8M> �7; H > "< M> ��8E P B B SB P ��
D6E F��O M: K �7; L > MNJ ; > ��DP ?6P ��
56�K 8J M> �M8J MK M7; J M> ��; ?@ A B C ��
D6E F��K 8J M< ; > �D; < < 8J ; H ; J 8> ��DP ?6P ��
D6E F��I "MH I "�D; K ; R 8ML ; J 8> ��DP ?6P ��
D6E F��J M> L ; > �D; D; 5MDMN< M> ��L @ A C C P XE B SY S��
56�K 8J 8�I "MH I ; L MN D; D; I "MH I 8MN��; ?@ A B C ��
; C C E Q ��D6E F��; K 5H "; > �D; D; D"L H MDMN< M> ��DP ?6P ��
; C C SC ?��D6E F��D; K ; R ML 8> �D< "> > ; > ��N> ; ��
D6E F��I "MH I "�DM< 89 : H MK MDMN< M> ��; ?@ A B C ��
D6E F��"T ; K I "< 8; �DH ML MD; D; ��; ?@ A B C ��
D6E F��K 	�M> �> ; J "< < ; H 858> ��< P 6SC C P ��
D6E F��9 MK > L ; K L 8K "�> "J "H 8> ��; ?@ A B C ��
D6E F��I H "I MH R �> J ; < J "; > ��; ?@ A B C ��
D6E F��7"< DM7"K "�> L M8J 85MN��; ?@ A B C ��
; C C SC ?��D6E F��: "K "K �L : "M5M> MDMN< MN��; ?@ A B C ��
D6E F��I "MH I "�L M< 8> ��; ?@ A B C ��
D6E F��5878L H 8M> �L H 89 : MDMN< M> ��; ?@ A B C ��
D6E F��; > L "H 8M> �L > 8G L > MI < MN��L @ A C C P XE B SY S��
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EFGH	 IJKLGMNOFH	 PFLQRQN	 SNT	 MUK	 VKWXMJYU	 Z[\J]^K	 OTN	 _O G̀OMNO^K	
ab[cNKNO^K	VKT[MQ F̀bK	PTM]NYNK̂ K	

P/	PTMdNW]U�$	e/	fGb]SNWRUH�$	P/	ET[QXQg̀ QJ�$	C/	0!9��$	V/	fNbMWOUH�	

�
_]ST[Mh]NQ	 i]STKNOhH	 jUkGlTH$	 mkhkT	 jUkGlTH$	 _LKNOn	 OTN	 oTXQRN[M]NTOn	 pTKGXN[MhkNQ	
VLUK̂ K$	 pTKGXN[MUkNQgXQ Ù	 qbS]WcQJ$	 VLhKT$	 _`̀ WH/	

�
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mT	 MG G̀JMTlT	 \]nKNT	 TKTXMgYTkG	 kG]NOFH	 KFGH	
kGLnRQJH	 [gKLG[UH	 OTN	 RNTcQ]QXQlU[UH	 cb�
[cNKNO^K	 uGJRQRNXGXMNRNO^K	 OQ]k^K$	 QN	 QXQlGH	
TXQMG Q̀gK	X]nR]QkGH	GK̂ [GNH	SNT	MUK	TKWXMJYU	
N[\J]^K	 TKT[MQ F̀bK	 X h̀LQJH	 kGMT`̀ QX]bMGT�
[^K	 uGJRT]Sg]QJ/	 v	 X]^MU	 kFLQRQH	 \]U[NkQ�
XQNGl	MUK	TKMlR]T[U	[JkXgOKb[UH	6	[J[MTMNO^K$	
MgXQJ	8(!$	nXbH	cTlKGMTN	XT]TOWMb/	v	kFLQRQH	
wG M̀N^LUOG	 XG]TNMF]b	 kG	 \UkGNQGO G̀OMNOh	 X]Q�
[MT[lT	MQJ	cb[cNKNOQg	JR]QYJ̀ lQJ	TXn	MUK	TRT�
kTKMJ̀ QQkWRT/	_XNX F̀QK$	TKTXMg\LUOTK	TX F̀H$	
MT\GlGH	 OTN	 TYNnXN[MGH	 kFLQRQN	 RNTcQ]QXQlU[UH	

MUH	 x�y	 LF[UH	 MbK	 cb[cNKNO^K	 XGXMNRlbK$	 kG	
\]h[U	 TKMNR]W[GbK	 T ÒJ̀ lb[UH	 OTN	 [JkXgOKb�
[UH	 MgXQJ	
*&�9�*)(�'	 [G	cb[cNKNOFH	 GK̂ [GNH	
GKG]SQg	 kGLJ̀ GKlQJ$	 QRUS^KMTH	 FM[N	 [G	 X h̀LQH	
RNTcQ]QXQNUkFKbK	 cb[cNKNO^K	 OTN	 RGzR]Qcb�
[cNKNO^K	XGXMNRlbK/	PG	wW[U	TJMFH	MNH	kGLnRQJH	
OTN	kG	MU	\]h[U	[JKRJT[kNOhH	\UkGlTH	TKGJ]FLU�
[TK	N[\J]Ql	OTN	GO G̀OMNOQl	cb[cNKNOQl	TKT[MQ G̀lH	
FKTKMN	 RNTcn]bK	 {*�kGMT`̀ QX]bMGT[^K$	 nXbH	
X/\/	PTM]NYNK̂ K/	
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aQJ̀ G̀]FKNT�	v	m]lMU	V`̀ QM]QXNOh	PQ]ch	MQJ	�KL]TOT	

P/	jTMdUkT]NKWOU$	P/	xQJkXG ẀOUH$	P/	mdN]WOUH	OTN	P/	i]cTKnXQJ̀ QH		

_]ST[Mh]NQ	i]STKNOhH	jUkGlTH$	mkhkT	jUkGlTH$	pTKGXN[MhkNQ	o]hMUH$	v]WO G̀NQ	7���6$	o]hMU

	

v	MJ\TlT	TKTOW J̀uU	MQJ	cQJ̀ G̀]GKlQJ	���$	WKQNYG	
KFQJH	 R]nkQJH	 G]GJKUMNOhH	 R]T[MU]NnMUMTH	 [MT	
XGRlT	MUH	aJ[NOhH$	MUH	jUkGlTH	OTN	MbK	� ǸO^K/	v	
TKTOW J̀uU	 TJMh	 GXNw]TwGgMUOG	 kG	 MQ	 EnkXG 	̀
jUkGlTH	MQ	�55�/	mUK	MG G̀JMTlT	RGOTGMlT	U	\UkGlT	
OTN	cbMQ\UkGlT	MbK	[cTN]NO^K	TJM^K	kQ]lbK	F\GN	
GOMGKF[MTMT	 kG G̀MULGl	 ���/	 pNLTKFH	 GcT]kQSFH	
[MUK	OTMT[OGJh	JXG]TS^SNkbK	OTN	JuU h̀H	TKMQ�
\hH	J̀ NO^K$	OTL^H	OTN	QXMQU G̀O]QKNO^K	[J[OGJ�
^K	 OTN	 KTKQ[b h̀KbK$	 GJ]l[OQKMTN	 JXn	 GYF ǸYU/	
_Xl[UH	kG G̀MWMTN	U	XT]T[OGJh	wNQ[JkwTM^K	cT]�
kWObK	 wT[N[kFKbK	 [MUK	 NRNnMUMT	 MQJ	 cQJ̀ G̀�
]GKlQJ	���	KT	XTSNRGgGN	G G̀gLG]GH	]ldGH/	IMUK	QkN�
l̀T	 TJMh	 LT	 SlKGN	 kNT	 [gKMQkU	 TKT[OnXU[U	 MUH	
\UkGlTH	 OTN	 cbMQ\UkGlTH	 MbK	 cQJ̀ G̀]GKlbK	 kG	
[gKMQkGH	 TKTcQ]FH	 [MUK	 [JKGN[cQ]W	 MQJ	 G]ST�
[MU]lQJ	kTH	[MQ	XGRlQ	TJMn	���3�/	
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jUkNOh	 IgKLG[U	�NQR]T[MNO^K	aJ[NO^K	p]Q�nKMbK$	p]^MT	�hkTMT	 SNT	 MUK	
VKTOW J̀uU	EFbK	aT]kWObK	

v/V/	oQJ̀ TRQg]QH	

_]ST[Mh]NQ	jUkGlTH$	fGbXQKNOn	pTKGXN[MhkNQ	VLUK̂ K$		ZG]W	iRnH	73$	VLhKT$	���	33	OTN	_]�
ST[Mh]NQ	IgKLG[UH	aJ[NO^K	p]Q�nKMbK	OTN	�NQQ]STKNOhH	jUkGlTH$	 ZK[MNMQgMQ	aJ[NOQ\UkGlTH$	
_o_a_	
NOPQ��RF	$	mT\/	�J]/	�����$	�36	��	VS/	pT]T[OGJh$	_`̀ WH	

		
v	 \UkNOh	 [gKLG[U	 GlKTN	 FKT	 TXn	 MT	 [UkTKMNOn�
MG]T	[MWRNT	[MU	RNTRNOT[lT	TKWXMJYUH	KFbK	cT]�
kWObK$	 MU	 kGST g̀MG]U	 RG	 X]nO Ù[U	 TXQMG Q̀gK	
MT	 wNQR]T[MNOW	 cJ[NOW	 X]Q�nKMT	 kG	 XQ g̀X Q̀OU	
RQkh/	 _OMnH	 TXn	 MQ	 OTLT]W	 TOTRUkT�On	 GKRNT�
cF]QK$	 MFMQNGH	 [JKLF[GNH	 [J\KW	 QRUSQgK	 [MUK	
TKTOW J̀uU	KFbK	kGLnRbK	\]h[NkbK	SNT	MUK	XT�
]T[OGJh	 QkWRbK	 [\GRNT[kFKbK	 TKT ǹSbK	 [JK�
MGlKQKMTH	 [MUK	 TYNQXQlU[U	 MQJ	 cJ[NOQg	 X]Q�n�
KMQH/	fNT	 MQ	 [OQXn	TJMn	 TXTNMQgKMTN	 OTMW`̀ U T̀	
JXQOTMG[MUkFKT	JXQ[M]^kTMT	SNT	 GcT]kQSh	[G	
[MG]Gh	 cW[U	 OTN	 [JKLGMNOFH	 XQ]GlGH	 kG	 kGSW Ù	
RJKTMnMUMT	 XT]T`̀ TS^K/	 �T	 XT]QJ[NT[LQgK	
KFGH	 [JKLGMNOFH	 kGLQRQ Q̀SlGH	 kG	 GcT]kQSh	 [G	
XFKMG	OTMUSQ]lGH	cJ[NO^K	X]Q�nKMbK/	
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VXn	MU	IOJcQ[MTMlKU	[MUK	oQMJ̀ Q[MTMlKU�	jUkGlT	OTN	�NQ Q̀SlT	EFbK	pT]Gk�
XQRN[M^K	MUH	iJRFMG]UH	IcNSSQkJG ǸKW[UH	
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�
_]ST[Mh]NQ	IgKLG[UH	aJ[NO^K	p]Q�nKMbK	OTN	�NQTKn]STKUH	jUkGlTH$	 ZK[MNMQgMQ	aJ[NOQ\U�
kGlTH$	 _o_a_	
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o_�__	=���Y�ZN�7[OF\$	o ǸKNOh	_KMTMNOhH	�G]TXGlTH$	ZTM]NOh	

I\Q h̀$	pTKGXN[MhkNQ	VLUK̂ K$	VLhKT$	_`̀ WH	
	

iN	 [cNSOQkJG ǸKW[GH	 GlKTN	 GYGNRNOGJkFKT	 FKdJkT	
MT	 QXQlT	 OTMT g̀QJK	 MUK	 JR]n J̀[U	 MUH	 [cNSSQ�
kJG l̀KUH	 X]QH	 OU]TklRNQ/	 ZRNTlMG]Q	 GKRNTcF]QK	
XT]QJ[NWdGN	U	kGkw]TKnRGMU	QJRFMG]U	N[QkQ]ch	
�����)���$	U	QXQlT	LGb]GlMTN	G X̀NRQcn]QH	[Mn�
\QH	SNT	MUK	TKWXMJYU	KFbK	cT]kWObK	SNT	MU	LG�
]TXGlT	 KGJ]QGOcJ̀ N[MNO^K	 T[LGKGN^K$	 nXbH	 U	
Kn[QH	�'=��! ��/	mQ	cJ[NOn	X]Q�nK	[OJcQ[MTMl�
KU	 GlKTN	 N[\J]nH	 OTN	 GO G̀OMNOnH	 XT]GkXQRN[MhH	
���3�	>	�	kP�	MUH	����)��$	T`̀ W	\T]TOMU]ldGMTN	
TXn	kNO]h	\UkNOh	[MTLG]nMUMT$	U	QXQlT	F\GN	TXQ�
RQLGl	[MUK	XQ J̀TOn]G[MU	 ǸXncN Ù	 T J̀[lRT/	PG	
[Mn\Q	MUK	Q ǸOh	[gKLG[U	MUH	[OJcQ[MTMlKUH$	T �̀
Ẁ	OTN	 MUK	TKTOW J̀uU	KFbK	XT]GkXQRN[M^K	MUH	
����)��$	TKTXMgYTkG	kNT	[gKMQkU$	GJF ǸOMU	OTN	
GKTKMNQGO G̀OMNOh	 [JKLGMNOh	 QRn	 X]QH	 MQ	 cT]kT�
OQcQ]NOn	 XQ ǸOn	 MkhkT	 MUH/	 v	 OQMJ̀ Q[MTMlKU	
hMTK	MQ	X F̀QK	R]T[MNOn	TXn	kNT	[GN]W	TKT ǹSbK	
MQJ	cJ[NOQg	X]Q�nKMQH	 OTN	\]U[NkQXQNhLUOG	bH	
G]ST G̀lQ	[G	kNT	kG F̀MU	MUH	OTOQhLQJH	X G̀J]NOhH	
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�NQOTMT J̀MNOFH	 V[gkkGM]GH	 VKTSbSFH	 SNT	 MUK	 IgKLG[U	 pQ g̀MNkbK	 jGN]Q�
kn]cbK	_KRNWkG[bK	

ZQJ̀ lT	IknKQJ$	eUkhM]UH	oT T̀�MdWOUH	

mkhkT	jUkGlTH$	pTKGXN[MhkNQ	o]hMUH$	v]WO G̀NQ	7���6$	o]hMU	
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v	T[gkkGM]U	TKTSbSh	OGMQK̂ K	TXQMG G̀l	klT	TXn	
MNH	 [UkTKMNOnMG]GH	 OTN	 LGkG Ǹ^RGNH	 TKMNR]W[GNH	
SNT	 MUK	 XT]TSbSh	 kU	 ]TOGkNO^K	 \GN]nkQ]cbK	
T ÒQQ`̂ K$	 QN	 QXQlGH	 kXQ]QgK	 KT	 kGMT[\UkTMN�
[MQgK	 [G	 XQNOl G̀H	 G̀NMQJ]SNOFH	 QkWRGH	 SNT	 MU	
[gKLG[U	\]h[NkbK	wNQkU\TKNOW	GK̂ [GbK$	nXbH	
cT]kTOGJMNO^K$	 TS]Q\UkNO^K	 GK̂ [GbK	 OTN	 RNW�
cQ]bK	W`̀ bK	cJ[NO^K	X]Q�nKMbK/	v	wNQOTMT J̀�
MNOh	 TKTSbSh	 ���	 T�T ÒJ̀ Q��$6�RNOGMQK̂ K	 OTN	 T�
T ÒJ̀ Q�w�OGMQ�G[MF]bK	 kG	 \]h[U	 TXQkQKbkF�
KbK	 ��0���GYT]M^kGKbK	 OGMQ]GRQJOMT[^K	 T�
XQRGl\MUOG	GYTN]GMNOh	kFLQRQH	XT]T[OGJhH	QXMN�
OW	 OTLT]^K	 OGMQ�T ÒQQ`̂ K	 h	 JR]nYJ	 G[MF]bK	
��$6�/	 VJMFH	 QN	 GK̂ [GNH	 GlKTN	 XQ g̀	\]h[NkT	[JK�
LGMNOW	GKRNWkG[T	SNT	[gKLG[U	XQ J̀OGMNRlbK$	[MT�
MNK̂ K$	TKT[MQ F̀bK	X]bMGW[UH	OTN	W`̀ bK	[UkTK�
MNO^K	 cT]kTOGJMNO^K	 GK̂ [GbK/	 v	 RJKTMnMUMT	
[gKLG[UH	 RNTcQ]GMNO^K	RNT[MG]GQkG]^K	 MUH	 lRN�
TH	 FKb[UH	 GlKTN	 TXT]TlMUMU$	 nMTK	 RUkNQJ]SQgK�
MTN	 wNw ǸQLhOGH	 cT]kTOGJMNO^K	 GK̂ [GbK	 kG	
XNLTKh	wNQ Q̀SNOh	R]T[MNOnMUMT/	
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T[LGKGlH/	VKMNLFMbH	GNH	MUK	QkWRT	MbK	��	T[LG�
K̂ K	 nXQJ	QN	 T[LGKGlH$	XT]W`̀ U T̀	 kG	 MUK	 OTKQ�
KNOh	MQJH	LG]TXGlT$	GkwQ ǸWdQKMTK	kG	MQ	X]TSkT�
MNOn	 Gkwn ǸQ	  )**)*��8��$	 Gl\TkG	 knKQ	 klT	
OTLJ[MG]UkFKU	JXQM]QXh/	pT]n Q̀	MQ	kNO]n	T]N�
Lkn	 MbK	 T[LGK̂ K$	 MT	 TXQMG F̀[kTMT	 TJMW	 LGb�
]QgKMTN	 [MTMN[MNO^H	[UkTKMNOW	 �1>�$��5��/	 IJk�
XG]T[kTMNOW	LT	X]FXGN	KT	TXQRG\LQgkG	nMN�	 �T�	
QN	 T[LGKGlH	 kG	 OT]OlKQ	 kT[MQg	 [MTRlQJ	 ZZ	 GJG�
SG]MhLUOTK	TXn	MUK	TKQ[QLG]TXGlT	kG	 )**)*�
�8��$	 �w�	 GlKTN	TKWSOU	KT	Q Q̀O Ù]bLGl	klT	KFT	
kG F̀MU	aW[UH	 ZZZ	 kG	 NOTKQXQNUMNOn	 T]NLkn	 T[LG�
K̂ K	 X]QOGNkFKQJ	 KT	 F\QJkG	 MG ǸOW	 [JkXG]W�
[kTMT/	�T	X]FXGN	KT	X]Qw ÙkTMl[GN	n Q̀JH	GOGl�
KQJH	 QN	 QXQlQN	 RNFOQuTK	 MnMG	 MUK	 XN Q̀MNOh	 TJMh	
kG F̀MU	OTN	KT	OWKQJK	TJMQO]NMNOh/		
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PQKQO b̀KNOW	VKMN[^kTMT	[MU	IMQ\GJkFKU	�G]TXGlT	 MQJ	i]LQOQ ǸOQg	oT]�
OlKQJ	

pFM]QH	e/	f]lwTH
�
$	jT]W T̀kXQH	p/	oT ǹcbKQH

�
	

iSOQ Q̀SNOn	 mkhkT	 OTN	 _]ST[Mh]NQ	 o ǸKNOhH	 iSOQ Q̀SlTH$	 mkhkT	 ZTM]NOhH$	 pTKGXN[MhkNQ	 pW�
M]TH$	pWM]T$	_`̀ WH

�
�XQuhcNQH	 eNRWOMb]	 mkhkTMQH	 ZTM]NOhH$	 pTKGXN[MhkNQ	 pWM]TH$	

�
VKTX Ù]bMhH	 oTLUSUMhH	

pTLQ Q̀SlTH�	iSOQ Q̀SlTH$	mkhkT	ZTM]NOhH$	pTKGXN[MhkNQ	pWM]TH	
	

v	GK	Mb	wWLGN	OTMTKnU[U	MbK	XQ g̀X Q̀ObK	RNTK�
MNR]W[GbK	TKWkG[T	[MNH	[JKN[M^[GH	 MUH	TKQ[Q�
Q̀SNOhH	 TXnO]N[UH	 QRhSU[G	 [MUK	 TKWXMJYU	 MUH	
TKQ[QLG]TXGlTH	 [MQK	 OT]OlKQ/	 _YG l̀YGNH	 [MUK	
TXQknKb[U$	MQK	OTLQ]N[kn	OTN	[MU	kFM]U[U	kQ�
]lbK�O G̀NRN^K$	XQJ	RNTR]TkTMldQJK	OQkwNOn	]n Q̀	
[MUK	TKWXMJYU	 MQJ	nSOQJ$	 F\QJK	QRUSh[GN	 [MUK	
XT]TSbSh	TKMN[bkWMbK	GKTKMlQK	MFMQNbK	kQ]NT�
O^K	[Mn\bK/	m&	 ,�".~! )<$	 MQ	<�9),!=. )<	OTN	
MQ	 1)*!". . )<	 TXQMG Q̀gK	 kQKQO b̀KNOW	 TKMN�
[^kTMT	 XQJ	 F\QJK	 XW]GN	 FSO]N[U	 SNT	 MU	 LG]T�
XGlT	 MQJ	 Q]LQOQ ǸOQg	 OT]OlKQJ/	 mQ	 ����gE!��	
GlKTN	 \NkTN]NOn	 kQKQO b̀KNOn	 TKMl[bkT	 MQ	 QXQlQ	
[JKRFGMTN	 GNRNOW	 kG	 MQK	JXQRQ\FT	 MQJ	 GXNRG]kN�
OQg	 TJYUMNOQg	 XT]WSQKMT	 �����	 OTN	 F\GN	 kG�
ST g̀MG]U	 [JSSFKGNT	 SNT	 MQK	 ���	 [G	 [\F[U	 kG	
GKRQSGKGlH	X]Q[RFMGH$	TKT[MF`̀ QKMTH	MUK	X]n[�
RG[h	 MQJH/	_OMnH	TXn	 MU	RJKTMnMUMT	TKT[MQ h̀H	
MQJ	OJMMT]NOQg	XQ`̀ TX T̀[NT[kQg$	TJMn	TKT[MF �̀
G̀N	GXl[UH	MUK	OJMMT]NOh	ONKUMNOnMUMT$	MU	RNhLU[U	
OTN	 MU	 kGMW[MT[U$	 GK̂ 	 X]QWSGN	 MUK	 TXnXMb[U	
���/	 _XNX]n[LGMT$	 MQ	 ��".~! )<	 GkXQRldGN	 MUK	
GXNRNn]Lb[U	MQJ	0��	OTN	XT]QJ[NWdGN	TKMNTSSGN�
QSGKGMNOFH	 NRNnMUMGH	 �6$��/	 mQ	d�]��Eh�!��	 GlKTN	
TKL]bXQXQNUkFKQ	 kQKQO b̀KNOn	 TKMl[bkT	 MQ	
QXQlQ	TKT[MF`̀ GN	 MNH	wNQ Q̀SNOFH	 NRNnMUMGH	MQJ	TS�
SGNTOQg	 GKRQLU ǸTOQg	 TJYUMNOQg	 XT]WSQKMT	
�C���	OTN	MU	[gKRG[h	MQJ	kG	MQK	JXQRQ\FT	MQJ	
[MQ	 TSSGNTOn	 GKRQLh ǸQ	 �3�/	i	C��	XT]WSGMTN	
TXn	 XQNOl Q̀JH	 nSOQJH	 kG	 [OQXn	 MUK	 GXTSbSh	
MUH	 KGQTSSGNQSFKG[UH$	 RNTRNOT[lTH	 [UkTKMNOhH	
Mn[Q	 [MUK	 X]bMQSGKh	 TKWXMJYU	 MQJ	 nSOQJ	 n[Q	
OTN	 [MQ	 kGMT[MTMNOn	 MQJ	 RJKTkNOn	 ���/	 mQ	_�(E�
��!�!��	 GlKTN	 TKT[JKRJT[kFKQ	 TKL]^XNKQ	
�(��	kQKQO b̀KNOn	TKMl[bkT	MQ	QXQlQ	[JKRFGMTN	
GNRNOW	 [MQK	 ���/	 VJMh	 U	 X]n[RG[U	 GkXQRldGN	
MUK	 TJMQcb[cQ]J̀ lb[U	 MQJ	 JXQRQ\FT	 OTN	 MUK	
GXTOn Q̀JLU	 GKG]SQXQlU[U	 JXQkGkw]TKNO^K	 ON�
KT[^K$	 kG	 [JKFXGNT	 MUK	 TKT[MQ h̀	 MUH	 OJMMT]N�
OhH	TKWXMJYUH$	MUK	GXTSbSh	MUH	TXnXMb[UH$	MU	
kGNbkFKU	 FOO]N[U	 X]Qc G̀SkQKbR^K	 OJMQONK̂ K	
OTN	 C��	 OTN	 MUK	 G[bMG]lOGJ[U	 MQJ	 ���	 �7�/	
IJKRJT[MNOFH	 LG]TXGJMNOFH	 X]Q[GSSl[GNH	 wT[l�
dQKMTN	 [G	 [JKG]SN[MNOFH	 R]W[GNH	 XQJ	 XT]TMU�
]QgKMTN	kG	MU	\]h[U	kQKQO b̀KNO^K	TKMN[bkWMbK	
OTN	 \UkGNQLG]TXGJMNO^K	 XT]TSnKMbK/	 IJKRJT�
[kQl	 kG	 W`̀ QJH	 wNQ Q̀SNOQgH	 XT]WSQKMGH$	 nXbH	

kG	 kNO]W	 kn]NT�TKT[MQ G̀lH	 TKMl[MQN\bK	 kGMTSb�
SNO^K	kQKQXTMN^K$	TXQMG Q̀gK	[Mn\Q	KFbK	LG]T�
XGJMNO^K	 [\UkWMbK/	 IMQ	 kF`̀ QK$	 Q]LnMG]U	 GXN�
Q̀Sh	JXQQkWRbK	T[LGK̂ K$	XQJ	GOc]WdQJK	GNRN�
OQgH	SNT	MQK	nSOQ	O ǸKNOQgH	wNQRGlOMGH$	LT	QRUSh�
[GN	[MUK	TJYUkFKU	TXQMG G̀[kTMNOnMUMT	OTN	GXN G̀�
OMNOnMUMT	MUH	LG]TXGlTH	wT[N[kFKUH	[G	kQKQO b̀�
KNOW	TKMN[^kTMT/	
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_kwn ǸT	 [MUK	 VKMNkGM^XN[U	 MbK	 EGQX T̀[N^K�	 mQ	 pT]WRGNSkT	 MbK	 �Gkcb�
kWMbK	*&*	�&+(2!*	

�KKT	oQJkT]NTKQg$	pTKTSN^MUH	fOQgwG]UH$	�GQcWKUH	iNOQKQknXQJ̀ QH	

�s	p]QXTNRGJMNOh	pTLQ Q̀SNOh	 o ǸKNOh$	 iSOQ Q̀SNOh	PQKWRT$	fGKNOn	pTKGXN[MUkNTOn	EQ[QOQ�
kGlQ	<RR�QP�$	xlkNKN	�$	�����$	VLhKT$	_`̀ WH	
	

mT	 MG G̀JMTlT	 \]nKNT	 F\QJK	 TKTXMJ\LGl	 T]OGMFH	
KFGH	TKQ[QLG]TXGJMNOFH	X]Q[GSSl[GNH	SNT	MUK	TK�
MNkGM^XN[U	 MbK	 KGQX T̀[N^K/	 PNT	 TXn	 MNH	 XNQ	
XQ`̀ W	 JXQ[\nkGKGH	 [M]TMUSNOFH	 GkX F̀OQJK	 MU	
\]h[U	OT]ONKNO^K	TKMNSnKbK	X]QOGNkFKQJ	KT	GKN�
[\JLQgK	 QN	 TKQ[Q Q̀SNOFH	 TXQO]l[GNH	 MbK	 T[LG�
K̂ K	GKTKMlQK	MQJ	nSOQJ	MQJH/	�KT	TXn	MT	XNQ	GK�
RNTcF]QKMT	XT]TRGlSkTMT	TcQ]W	MUK	TKQ[Q[cTN�
]lKU	XQJ	GOc]WdGMTN	TXn	MQ	�FkcbkT		�&*	�&+�
(2!*	 �	 OJMMT]NOhH	 [GN]WH/	 mT	 OgMMT]T	 MQJ	 KGQ�
X Ẁ[kTMQH	TJMQg	X]QF]\QKMTN	TXn	FKT	kQKTRNOn	
OJMMT]NOn	O`̂ KQ	OTN	[MUK	GXNcWKGNW	MQJH	GOc]W�
dQJK	 MQ	 lRNQ	 OT]ONKNOn	 TKMNSnKQ	 �NRNQMJXNOh	 TKQ�
[Q[cTN]lKU$	 Z+�	XQJ	RGK	TXTKMNFMTN	[G	W`̀ T	OgM�
MT]T	MQJ	Q]STKN[kQg	OTN	kXQ]Gl	KT	\]U[NkQXQNU�
LGl	 [TK	 [Mn\QH	 SNT	 TKQ[QLG]TXGlT	 kG	 Gkwn ǸQ/	
�MTK	FKT	OT]ONKNOn	TKMNSnKQ	\]U[NkQXQNGlMTN	[TK	
Gkwn ǸQ$	X]QWSGN	MUK	TKWXMJYU	TKMN[bkWMbK	OTN	
m	OJMMT]NO^K	TXQO]l[GbK	OTN	GXWSGN	N[\J]h	TKMN�
KGQX T̀[kTMNOh	 R]W[U	XQJ	 QRUSGl	 [MUK	 TXn]]N�
uU	 MQJ	nSOQJ/	v	X]^MU	O ǸKNOh	kG F̀MU	 GkwQ ǸT�
[kQg	 T[LGK̂ K	 kG	 �FkcbkT	 X]TSkTMQXQNhLUOG	
[MQ	 pTKGXN[MhkNQ	 MQJ	 �")*-&�+$	 vpV	 MQ	 �5��/	
EGQX T̀[kTMNOW	 G̀kcNOW	OgMMT]T	TXQkQK̂ LUOTK	
TXn	XTLQ Q̀SNOQgH	 G̀kcTRFKGH	 OTN	 kF[b	 MUH	 MG�

\KQ Q̀SlTH	 MbK	 Jw]NRbkWMbK	 \]U[NkQXQNhLUOTK	
[MQ	G]ST[Mh]NQ	SNT	MU	XT]TSbSh	kGSW ÙH	XQ[n�
MUMTH	NRNQMJXNOhH	TKQ[Q[cTN]lKUH/	v	TKQ[Q[cTN�
]lKU	 TJMh$	 kGMW	 TXn	 [JSOGO]NkFKU	 GXGYG]ST[lT		
OTN	[gKRG[h	MUH	kG	GNRNOQgH	TKQ[QM]QXQXQNUMFH$	
\]U[NkQXQNhLUOG	 [TK	 Gkwn ǸQ/	 v	 \Q]hSU[U	 TJ�
MQg	 MQJ	 GkwQ l̀QJ	[G	 6�	 T[LGKGlH	 kG	 G̀kc^kTMT	
TXn	 ��OgMMT]T$	 [G	 gcG[U	 kGMW	 TXn	 X]^MUH	
S]TkkhH	 \UkGNQLG]TXGlT$	 Gl\G	 [TK	 TXQMF G̀[kT	
MUK	TKWXMJYU	TKMN�NRNQMJXNOhH	TKMlR]T[UH	[MQJH	
kN[QgH	 ����6��/	 v	 TKWXMJYU	 TJMQg	 MQJ	 MgXQJ	
TKQ[lTH	[MQJH	T[LGKGlH	Gl\G	[TK	GXTOn Q̀JLQ	MUK	
wG M̀lb[U	MUH	[JKQ ǸOhH	GXNwlb[UH	MbK	T[LGK̂ K/	
VOQ Q̀gLbH$	MT	Q Q̀FKT	TJYTKnkGKT	TXQMG F̀[kT�
MT	O ǸKNO^K	kG G̀M^K	hMTK	GKLT]]JKMNOW	OTN	TXQ�
MF G̀[TK	 MU	 wW[U	 SNT	 [\GRNT[kn	 XG]N[[QMF]bK	
X]QO ǸKNO^K	OTN	O ǸKNO^K	kG G̀M^K/	i	[\GRNT[knH	
GkwQ l̀bK	SNT	MUK	TKMNkGM^XN[U	MbK	KGQX T̀[kTMN�
O^K	KQ[UkWMbK	TXQMG G̀l	 X F̀QK	XGRlQ	 GKMTMNOhH	
OTN	XQ`̀ W	JXQ[\nkGKUH	F]GJKTH	[MU	LG]TXGJMN�
Oh	MbK	OTOQhLbK	KGQX T̀[kTMNO^K	XTLh[GbK/		
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IJKLGMNOW	EGJ]Q[MG]QGNRh	kG	VKMN�TXQXMbMNOh$	EGJ]QX]Q[MTMGJMNOh	e]W[U	

V\N`̀ FTH	f]TwWKUH	

_]ST[Mh]NQ	aT]kTOQ Q̀SlTH$	mkhkT	ZTM]NOhH	pTKGXN[MhkNQ	o]hMUH$	v]WO G̀NQ	7����$	_`̀ WH	
	

mQ	 KGJ]Q[MG]QGNRFH	 eGJR]QGXNTKR]Q[MG]nKU	
�0����	OTN	Q	LGNNOnH	MUH	G[MF]TH	0����	XT]W�
SQKMTN	[MQ	oGKM]NOn	EGJ]NOn	Ig[MUkT$	GOMnH	MUH	
wT[NOhH	LF[UH	XT]TSbShH	MQJH	[MU	XG]NcF]GNT$	
MQ	c Q̀Nn	MbK	GXNKGc]NRlbK/	p]n[cTMT	XGN]TkTMN�
OW	RGRQkFKT	F\QJK	TXQR^[GN	[MT	TKbMF]b	KGJ�
]Q[MG]QGNRh	KGJ]QX]Q[MTMGJMNOFH	 NRNnMUMGH/	VJMW	
X]WSkTMN$	X]Q[MTMGgQJK	TXn	MUK	N[\TNklT	OTN	MQ	
KGJ]QMQYNOn	 S Q̀JMTkNKNOn	 QYg	KGJ]^KGH	 NXXnOT�
kXQJ	OTN	c Q̀NQg	GXlkJQH/	eGlYTkG	X]n[cTMT	nMN	
QN	0���	OTN	0����	X]Q[MTMGgQJK	GXl[UH	TXn	
MUK	 OJMMT]NOh	 TXnXMb[U	 MT	 [JkXTLQGXNKGc]N�
RNTOW	OgMMT]T	����	[G	OT`̀ NF]SGNT	 ���/	iN	TKb�
MF]b	R]W[GNH	GlKTN	N[\J]FH	OTN	RQ[Q�GYT]M^kGKGH	
kG	 ��3�	 �/�$	 OTN	 �/�	 *�	 TKMl[MQN\T/	 v	 X]Q�GXN�
wNbMNOh$	 KGJ]QX]Q[MTMGJMNOh	 R]W[U	 MUH	 0���	
RNTkG[Q T̀wGlMTN	 TXn	 GYGNRNOGJkFKQ	 kGkw]TKNOn	
JXQRQ\FT$	[JKRGRGkFKQ	kG	MNH	��X]bMG�KGH$	RNW�
cQ]Q	MbK	SKb[M^K	��0�	OTN	��%��	JXQRQ\F�
bK	 OTN	 GKF\GN	 MUK	 GKG]SQXQlU[U	 MbK	 kGMTS]TcN�
O^K	XT]TSnKMbK	�O%	OTN	���%$	OTL^H	OTN	MUK	
TOn Q̀JLU	 XT]TSbSh	 MbK	 TKMN�TXQXMbMNO^K	

X]bMG�K̂ K	%,'��	 ���/	_XNX F̀QK$	U	KGJ]QX]Q[MT�
MGJMNOh	R]W[U	 MUH	0���	X]QzXQLFMGN	 MUK	 GKG]�
SQXQlU[U	MbK	X]Q�GXNwNbMNO^K	ONKT[^K	�
����$	
��,$	 ��
���
	 OTN	 ��6
��2"/	 v	 0����	 F\GN	 MU	
RJKTMnMUMT	nRb[UH	 	 GKMnH	 G̀XM^K	MUH	FOO]N[UH	
MbK	 OTMG\Q T̀kNK̂ K	 kG	 MUK	 WkG[U	 GKG]SQXQlU[U	
MQJ	 kU\TKN[kQg	 TXQXQ J̀kG]N[kQg	 MUH	 JXQkGk�
w]TKNOhH	TOMlKUH	OTN	MU	[JKGXTSnkGKU	TXQRNWMT�
YU	MQJ	OJMMT]Q[OG G̀MQg	MUH$	U	QXQlT	RNGJOQ g̀KGN	
MUK	 GYbOJMMW]b[U	 MbK	 KGJ]QGOO]NMNO^K	 OQOO l̀�
bK	MbK	OTMG\Q T̀kNK̂ K	�6�/	mF Q̀H$	U	0����	GXW�
SGN	 MUK	 FOc]T[U	 MQJ	 SQKNRlQJ	 MUH	 �R]QYJ̀ W[UH	
MUH	mJ]Q[lKUH	OTN	MU	%��(-]-	XT]TSbSh	OTMG\Q�
T̀kNK̂ K/	 mT	 TKbMF]b	 XGN]TkTMNOW	 GJ]hkTMT	
JXQKQQgK	 nMN	 MT	 KGJ]Q[MG]QGNRh	 F\QJK	 XNLTKh	
LG]TXGJMNOh	\]U[NknMUMT	[MUK	TKMNkGM^XN[U	KGJ�
]QGOcJ̀ N[MNO^K	 RNTRNOT[N^K$	 nXbH	 QN	 Kn[QN	 MQJ	
�)�2!*�&*	OTN	�'=��! ��$	T`̀ W	OTN	MQ	GSOGcT ǸOn	
M]TgkT	OTN	 N[\TNklT$	RNTRNOT[lGH	[MNH	QXQlGH	XT�
]TMU]GlMTN	 FKMQKU	 TXQXMbMNOh	 TX^ G̀NT	 KGJ]^�
KbK/	_K	MQgMQNH$	U	E(�]E]-	wNQkGMTM]QXh	MQJH	[G	
QN[M]QSnKT	 OTN	 TKR]QSnKT	 OTLN[MW	 MUK	 O ǸKNOh	
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MQJH	\]h[U	X]Qw ÙkTMNOh/	�T[NdnkGKQN	[MT	TKb�
MF]b	OTN	X]QOGNkFKQJ	KT	kG G̀Mh[QJkG	 MU	[\F[U	
RQkhH�R]W[UH	 MbK	 KGJ]Q[MG]QGNR^K	 bH	 TKMN�
TXQXMbMNO^K	OTN	KGJ]QX]Q[MTMGJMNO^K	XT]TSn�
KMbK$	X]Q[RNQ]l[TkG	MUK	TKMNTXQXMbMNOh	R]W[U	
klTH	 X ÙL^]TH	 [JKLGMNO^K	 OTN	 GKRQSGK̂ K	 TKT�
ǹSbK	 MUH	 0���/	 v	 TKbMF]b	 kG F̀MU	 TXFRb[G	
MT	 GYhH	 [JkXG]W[kTMT�	 �T�	 MT	 6T���$	 6w��'$	 6�
OGMQ$	���OGMQ$	���OGMQ$	���%�$	e

3
�TKR]Q[MFKNT	�RN�

X ǹH	RG[knH	[MQK	�3����	hMTK	TKGKG]SW	 �3�TK�
R]Q[MGK�6T�Q �̀�7�nKU$	 3�TKR]Q�[MGK�6w�\̀ b]Q�
�7�nKU$	 3�TKR]Q[MGK�6$�7�RNnKU$	 3�TKR]Q[MGK�
6w�Q �̀��$�7�RNnKU$	3�TKR]Q[MGK�6w�Q �̀���nKU$	3�
TKR]Q[MGK���T�w]bkQ�6w�Q �̀�7�n�KU/	 _XNX F̀QK$	
U	 MG[MQ[MG]nKU	 U	 kGST Q̀kQ]NTOh	 MG[MQ[MG]nKU�
%��	 OTN	 U	 ��TKR]Q[MGK�6w�Q �̀�7�nKU$	 RGK	 XT�
]QJ[lTdTK	 TYGNQ[UkGlbMU	 TKMN�TXQXMbMNOh	 R]W�
[U$	 �w�	 U	 JR]QYJ̀ lb[U	 [MQK	 �7	 �7T�JR]QYJ�
0���$	 7w�JR]QYJ�0����$	 [MQK	 ���	 �3�TKR]Q�
[MGK�6w$��w�RNQ �̀�7�nKU�$	 [MQ	 ���	 �3�TKR]Q�
[MGK�6w$��T�RNQ �̀�7�nKU�	 h	 [MQ	 ��7	 �G]kTc]Q�
RNn Ù$	 3�TKR]Q[MGK��7T�kGLJ̀ �6w$�7w�RNn Ù$	 3�
TKR]Q[MGK��7T�GLJ̀ �6w$�7w�RNn Ù�	 QRhSU[G	 [G	
TX^ G̀NT	 MUH	 TKMN�TXQXMbMNOhH	 R]W[UH$	 �S�	 MT	
[JKLGMNOW	JXQOTMW[MTMT	 MUH	0���	�7����	 �3�
TKR]Q[MGK�6w�&'��7�nKU	 �7�������$	 �7����	 �3�
TKR]Q[MGK��7w�TkNKQ�6w�n Ù�	 OTN	 �7�nKU	TNLJ̀ G�
KQOGMW Ù	�3�TKR]Q[MGK�6w�Q �̀�7�nKU	TNLJ̀ GKQOG�
MW Ù�	hMTK	GXl[UH	TKGKG]SW$	 GK̂ 	 �R�	 	 MT	e

��
	 �RN�

X ǹH	 RG[knH	 [MQJH	 ������7�	 TKR]Q[MFKNT		
�3$���TKR]Q[MGK�6w�n Ù�	 OTN	 �7�OT]wQYJ̀ �TK�
R]Q[MFKNT	hMTK	R]T[MNOW/	VXn	MT	[JKLGMNOW	TKW�
Q̀ST	MbK	KGJ]Q[MG]QGNR^K	XQJ	[JKMFLUOTK	TXn	
MUK	 QkWRT	 kTH$	 6	 FRGNYTK	 N[\J]h	 TKMN�TXQXMb�
MNOh	R]W[U	E(�]E��-	[G	OT`̀ NF]SGNGH	KGJ]NO^K	OJM�
MW]bK$	 [JSOGO]NkFKT	 MT	 ���$	 ����	 )*+	 ��3�$	
kG	 ��3�	 �/�7�	 k�$	 �/�6	 k�	 OTN	 �/��7	 *�	 TKMl�
[MQN\T/	mT	TKbMF]b	kn]NT	hMTK	GXl[UH	TXQMG G̀�
[kTMNOW	 [MUK	 GXTSbSh	 MbK	 TKMN�TXQXMbMNO^K	
X]bMG�K̂ K	 %,'��/	 _XNX F̀QK	 MT	 ���$	 ����	 OTN	
��3�	GkcWKN[TK	N[\J]h	\UkNOh	[JSSFKGNT	SNT	MNH	
kGkw]TKNOFH	 LF[GNH	 MUH	0���$	 kG	
0	 ��/�3	 *�$	
66�/�	1�	)*+	��/�	1�	TKMl[MQN\T/	mT	RGRQkFKT	
kTH	TJMW	TKTRGNOKgQJK	MQ	[JKLGMNOn	KGJ]Q[MG]Q�
GNRFH	��3�	bH	XNLTKh	X]nMJXU	RQkh	SNT	MU	[gK�
LG[U	 KFbK	 R]T[MNO^K	 TKMN�TXQXMbMNO^K	 KGJ]Q�
X]Q[MTMGJMNO^K	KGJ]Q[MG]QGNR^K/	
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v	 j]h[U	 MUH	 pGN]TkTMNOhH	 VJMQWKQ[UH	 _SOGcT Q̀kJG l̀MNRTH	 bH	 PQKMF Q̀	
_cT]kQShH	EFGbK	pGXMNRNTO^K	�G]TXGN^K	SNT	MUK	pQ`̀ TX h̀	IO h̀]JK[U	

V/Z/	�QJ]kXnXQJ̀ QH	

_]ST[Mh]NQ	pGN]TkTMNOhH	EGJ]Q Q̀SlTH	OTN	EGJ]QTKQ[Q Q̀SlTH$	�s	pTK�Oh	EGJ]Q Q̀SNOh	O ǸKNOh$	
f/p/E/�/	Vj_pV$	�G[[T Q̀KlOU$	_`̀ WH	

�
v	 pQ`̀ TX h̀	 IO h̀]JK[U	 �pI�	 LGb]GlMTN	 bH	 klT	
\]nKNT	TJMQWKQ[U	c G̀SkQK̂ RUH	Kn[QH	MQJ	oGK�
M]NOQg	EGJ]NOQg	IJ[MhkTMQH	�oEI�$	XQJ	X]QOT�
G̀l	 MQ	 [\UkTMN[kn	 G[MNTO^K	 X T̀O^K	 TXQkJG l̀�
Kb[UH	 [MQK	 GSOFcT Q̀	 OTN	 KbMNTlQ	 kJG ǹ	 kG	 [J�
KQRn	XQNOl Q̀J	wTLkQg	w ẀwU	MbK	KGJ]TYnKbK/	v	
Kn[QH	 LGb]GlMTN	 XbH	 YGONKW	 TXn	 GYGNRNOGJkFKT	
�0�}	 ���� G̀kcQOgMMT]T	 �MT	 QXQlT	 GOO]lKQJK	
���S$	����$	���T	OTN	 G̀kcQMQYlKU�$	g[MG]T	TXn	
GKG]SQXQlU[h	 MQJH	 TXn	 TKMNSQKQXT]QJ[NT[MNOW	
OgMMT]T	cF]QKMT	MQ	������	[gkX G̀SkT	OTN	RNTMU�
]GlMTN	 OJ]lbH	 TXn	 X ÙLJ[kQgH	 kQKQOJMMW]bK	
OTN	 �0�}	 OTN	 �0�}	 �� G̀kcQOJMMW]bK	 ��$��/	 mQ	
XG]N[[nMG]Q	\]U[NkQXQNQgkGKQ	XGN]TkTMNOn	 kQ�
KMF Q̀	 SNT	 MUK	E(�]E]-	 RQONkh	KFbK	LG]TXGJMNO^K	
XT]TSnKMbK	SNT	MUK	pI	GlKTN	TJMn	MUH	pV_	�pGN�

]TkTMNOh	 VJMQWKQ[U	 _SOGcT Q̀kJG l̀MNRT�	 [MT	
M]bOMNOW	���/	v	pV_	kXQ]Gl	KT	GXT\LGl	[MT	kgGH	
h	 GXlkJGH	 kG	 \]h[U	 RNTcn]bK	 TKMNSnKbK	 MQJ	
oEI	�XGXMlRNT	MbK	X]bMG�K̂ K	�%�$	���$	���$	
���$	 �����	 OTN	 QkQSGKQXQlUkT	 KbMNTlQJ	 kJG�
Q̀g�	 QXnMG	 XT]WSGMTN	 O ǸKNOh	 Kn[QH	 [MT	 XGN]T�
kTMndbT	 TOQ Q̀JL^KMTH	 MUK	 XQ]GlT	 MUH	 QYGlTH	
kQKQcT[NOhH	pV_$	 MUH	\]nKNTH	 X]Q�Qg[TH	pV_	
h	MUH	\]nKNTH	pV_	kG	GYW][GNH�JcF[GNH	�6�3�/	mT	
kQKMF T̀	 TJMW$	 TK	 OTN	 RGK	 TXQMG Q̀gK	 MQ	 NRTKNOn	
XGN]TkTMNOn	X]nMJXQ	MUH$	pI$	GlKTN	MT	knKT	RNT�
LF[NkT	X]QH	MQ	XT]nK	OTN	kXQ]QgK	KT	\]U[NkQ�
XQNULQgK	kG	GXNMJ\lT	SNT	MU	kG F̀MU	MbK	wT[NO^K	
XTLQ Q̀SQTKTMQkNO^K	 \T]TOMU]N[MNO^K	 MUH	 Kn�
[QJ	�c G̀SkQKh$	TXQkJG l̀Kb[U	OTN	TYQKQXWLGNT�	
�����/	v	c G̀SkQKh	LGb]GlMTN	bH	U	wT[NOh	TNMlT	SNT	
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MNH	w ẀwGH	[MUK	pV_	OTN	OWLG	X]Q[XWLGNT	TKQ�
[Q]]gLkN[UH	h	G ẀMMb[UH	MQJ	T]NLkQg	MbK	TJMQ�
TKMNR]^KMbK	 G̀kcQOJMMW]bK	 LT	 kXQ]Qg[G	 KT	
TXQMG G̀l	 LG]TXGJMNOh	XT]FkwT[U/	v	c G̀SkQK̂ �
RUH	 RNTRNOT[lT	 [MUK	 pV_	 LGb]GlMTN	 bH	 �0�}	
���	TXWKMU[U$	U	QXQlT	YGONKW	kGMW	TXn	MUK	GXN�
MJ\h	 [gKRG[U	 MQJ	 M]NkQ]NTOQg	 [JkX F̀SkTMQH	
������VKMNSnKQ����	 OTN	 MUK	 TOn Q̀JLU	 GKG]SQ�
XQlU[U	 MbK	[JKRNGSG]MNO^K	kQ]lbK	kF[T	[MQ	m�
G̀kcQOgMMT]Q/	 oWLG	 XT]FOO Ǹ[U	 TXn	 TJMh	 MU	
RNTRNOT[lT	kXQ]Gl	KT	QRUSh[GN	[G	TKG]SlT	MbK	m�
G̀kcQOJMMW]bK$	OJMMT]NOn	LWKTMn	MQJH	h	TKQ[Q�
TKQ\h	 kF[b	 TKQ[Q]]JLkN[MNO^K	 kU\TKN[k^K	
��0�}��0�3}	 OTMT[MT M̀NOW	 OgMMT]T$	 [M]Qch	
X]QH	 ���	 TKQ[NTOh	 TXWKMU[U$	 FOO]N[U	 %0��/	
mQ	GXNLJkUMn	TXQMF G̀[kT	TXn	klT	MFMQNT	XT]FO�
O Ǹ[U	LT	hMTK	GlMG	klT	G T̀MMbkFKU	h	klT	�k���ON	
c G̀SkQK̂ RUH	RNTRNOT[lT	kG	RGJMG]QSGKh	G ẀMMb�
[U	MUH	TXQkJG l̀Kb[UH	OTN	MUH	TYQKQXWLGNTH	GK�
MnH	 MQJ	 oEI	 �5����/	 PGMTYg	 MbK	 XGN]TkTMNO^K	
LG]TXGN^K	 XQJ	 RQONkWdQKMTN	 [G	 G]GJKUMNOn	 GXl�
XGRQ$	 TJMFH	 XQJ	 \]U[NkQXQNQgK	 XGXMlRNT	 ���	
��'"���+	 ��1"!+�	 �!()*+�	 kQNWdQJK	 XQ`̀ W	 JXQ�
[\nkGKGH	 XT]W	 MQ	 SGSQKnH	 nMN	 U	E(�]E]-	 X]bMG�
Q J̀MNOh	MQJH	RNW[XT[U	LT	kXQ]Qg[G	KT	kGN^[GN	
MU	R]T[MNOnMUMW	 MQJH/	V]OGMW	[JKLGMNOW	h	TJMn�
\LQKT	 XGXMlRNT	 F\QJK	 RQONkT[MGl	 kF\]N	 [hkG]T	
�����6�	 OTN	 TXn	 TJMW	 MQ	 QYGNOn	 (')"!�) ��	 F\GN	
hRU	GKMT\LGl	[MUK	O ǸKNOh	X]WYU	MUH	pI	 ���/	fNT	
n T̀	TJMW	MT	XGXMlRNT$	U	pV_	X]Q[cF]GN	MUK	E(�]E�
]-	l��RkP�O�	SNT	KT	RQONkT[MQgK	QN	QRQl	\Q]h�
SU[UH$	 U	 cT]kTOQONKUMNOh$	 U	 T[cW G̀NT	 \Q]hSU�
[UH$	 QN	 GKRG\nkGKGH	 TKQ[QM]QXQXQNUMNOFH	 R]W�
[GNH	 OTN	 kU\TKN[kQl$	 QN	 XNLTKFH	 WkG[T	 KGJ]Q�
X]Q[MTMGJMNOFH	 NRNnMUMGH	OTN	U	[JKN[MWkGKU	R]W�
[U	MQJ	GOW[MQMG	XGXMNRlQJ	[MNH	RgQ	wT[NOFH	XT�
LQ Q̀SQTKTMQkNOFH	w ẀwGH	MUH	pV_	[MQ	oEI$	RU�
T̀Rh	MUK	TXQkJG l̀Kb[U	OTN	MUK	TYQKQXWLGNT	���/	



���"!*(	��1"!+�	����)1!��	-&�	��	8�!*(	"��	
�&+�'	 &-	 �~1��! �*")'	 �."&!  .*�	 �*,��
1�)'& #�'!"!�	

�/Z/	�&.�<&1&.'&�	

�)<&�)"&�#	&-	�~1��! �*")'	��.�&'&(#	)*+	��.�&! �
 .*&'&(#$	%s	0�1"/	&-	��.�&'&(#$	�����	8*!9���!"#	
�&�1!")'$	�����)'&*!2!$	����,�	

C�D�)-�%��	�.'"!1'�	�,'��&�!�$	�~1��! �*")'	 )."&! �
 .*�	�*,�1�)'& #�'!"!�$	�&+�*�	
	
�.'"!1'�	�,'��&�!�	����	!�	)	,��&*!,	)."&!  .*�	!*�
-')  )"&�#	+!��)��	&-	 "��	��*"�)'	���9&.�	�#�"� 	
�����$	���.'"!*(	!*	"��	-&� )"!&*	&-	-&,)'	1')A.��	&-	
+� #�'!*)"!&*	 !*	 "��	 <�)!*	 )*+	 �1!*)'	 ,&�+	 "�)"	 )��	
),,& 1)*!�+	;!"�	��9��)'	+�(����	&-	)~&*)'	1)"�&�
'&(#/	���	+!��)��	!�	<�'!�9�+	"&	<�	!*!"!)"�+	<#	����
��	 ����"�!,"�+	�0�}	����,�''�	 �1�&+.,!*(	 ���S$	 ����$	

���T	 )*+	 '# 1�&"&~!*�	 )*+	  �+!)"�+	  )!*'#	 <#	
1&1.')"!&*�	 &-	 �0�}	 ��,�''�$	 �0�}	 ��,�''�	 )*+	
 &*&,#"��	 ��$��/	 ���	 �~1��! �*")'	  &+�'	 "�)"	 !�	
 &�"	,&  &*'#	.��+	"&	"��"	E(�]E]-	*�;	"���)1�."!,	
)(�*"�	-&�	��	!�	"�)"	&-	���	��~1��! �*")'	�."&! �
 .*�	�*,�1�)'& #�'!"!��	!*	�&+�*"�	���/	���	,)*	<�	
!*+.,�+	 .�!*(	 9)�!&.�	 ���	 )*"!(�*�	 ��%�$	 ���$	
���$	;�&'�	�1!*)'	,&�+	�& &�(�*)"�$	���$	������	
!*	 !,�	&�	�)"�$	1�&+.,!*(	,'!*!,)'	+!��)��	1)""��*�	&-	
),."�� &*&1�)�!,	���$	,��&*!,	1�&(����!9�	���	&�	
,��&*!,	��')1�!*(��� !""!*(	���	�6�3�/	�����	 &+�'�	
+&	*&"	,&*�"!"."�	"��	!+�)'	 &+�'	&-	��	<."	"��#	,)*	
<�	�.,,���-.''#	.��+	"&	�".+#	"��	 )�&�	1)"�&'&(!,)'	
)�1�,"�	&-	"��	+!��)��	�!*-')  )"!&*$	+� #�'!*)"!&*	
)*+	 )~&*)'	 1)"�&'&(#�	 �����/	 �*-')  )"!&*	 !�	 ,&*�
�!+���+	 "&	 <�	 "��	 +�!9!*(	 ,).��	 &-	 "��	 1)"�&'&(#	
���*	!*	"��	���	 &+�'�	)*+	)*#	�"�)"�(#	"�)"	,&.'+	
!  .*& &+.')"�	 &�	 ��+.,�	 "��	 *. <��	 &-	 )."&���
),"!9�	 '# 1�&,#"!,	 ,�''�	 ,&.'+	 <�	 "���)1�."!,/	 ���	
!*-')  )"&�#	 1�&,���	 !�	 ,&*�!+���+	 "&	 <�	 )	 �0�}	
���	 ���1&*��	 "�)"	 !�	 !*!"!)"�+	 )-"��	 "��	 �.,,���-.'	
!��� E(�	 &-	 "��	 "�! &'�,.')�	 ,& 1'�~	 ��������*"!�
(�*�����	 )*+	 �*")!'�+	 ),"!9)"!&*	 &-	 "��	 ,&�"!�
 .')"&�#	 &'�,.'��	;!"�!*	 "��	 ��,�''/	 �*#	 +�9!)"!&*	
-�& 	"�!�	;&.'+	���.'"	!*	)*��(#	&-	"��	��,�''�$	+�)"�	
&-	 "��	 ��,�''�	 &�	 "&'��)*,�	 "��&.(�	 !  .*�	 ��(.')�
"&�#	  �,�)*!� �	 ��0�}��0�3}	 �.11����!9�	 ,�''�$	
���	��!-"$	%0�	��,��"!&*�/	���	+��!��+	�--�,"	 -�& 	
�.,�	 )	 +�9!)"!&*	 ��&.'+	 <�	 �!"���	 )	 ��+.,�+	 &�	 )	
<�*�-!,!)'	!*-')  )"&�#	1�&,���	;!"�	��+.,�+	+� #�
�'!*)"!&*	)*+	)~&*)'	1)"�&'&(#	;!"�!*	"��	���	"!��.�	
�5$���/	 � &*(	 "����	 �~1��! �*")'	 "��)" �*"�	 ,.��
��*"'#	 .*+��	 ����)�,�$	 "�&��	 "�)"	 .��	 ���	 ��'"���+	
��1"!+�	 �!()*+�	 1�1"!+��	 ��� 	 1�& !�!*(	 +��1!"�	
"��	 -),"	 "�)"	 1�&"�&'#"!,	 1�1"!+�	 +�(�)+)"!&*	 ,&.'+	
��+.,�	 "��!�	�--�,"!9�*���/	�)*#	�#*"��"!,	&�	*)"!9�	
1�1"!+��	�)9�	<��*	"��"�+	�&	-)�	�����6�	)*+	) &*(	
"�� 	(')"!�) ��	),�")"�	 !�	 ,.���*"'#	.��+	 !*	 ,'!*!,)'	
1�),"!,�	 &-	 ��	 ���/	 &�	 "����	 1�1"!+�	 "��)" �*"�	
���	  &+�'�	 &--��	 "��	 E(� ]E]-	 .U��V-�!	 "&	 "��"	 "��	
�&."��	 &-	 )+ !*!�"�)"!&*$	 "��	 1�1"!+�	 1�)� ),&2!�
*�"!,�$	 "��	 �)-�"#	 1�&-!'�$	 "��	 1&��!<'�	 !  .*& &�
+.')"&�#	 ���1&*���	 )*+	  �,�)�*!� �$	 1&��!<'�	 +!�
��,"	*�.�&1�&"�,"!9�	1�&1��"!��	&-	"��	1�1"!+�	)*+	!"�	
-!*)'	 �--�,"	 &*	 "��	 ";&	 <)�!,	 1)"�&'&(!,)'	 &.",& �	
 �)�.���	 &-	 ���	 ;!"�!*	 "��	 ���$	 !/�/	 "��	 +� #�
�'!*)"!&*	)*+	)~&*&1)"�#	���/	

	
���������	

�/	 �)�� )**	 �/$	 �)*�&�&--	 �/�/�	 ���	 ,+��"��	 &+�'	 -&�	
 .'"!1'�	 �,'��&�!��	 �	 ,�!"!,)'	 �,&���,"!&*	 &-	 ,�.,!)'�	 ���)1�
1�)!�)'/	W��(%��*!!�(-U/	0,�	�6���67	������	
�/	 �&��;&�"�#	 4/�/$	 �.,,�!*�""!	 �/$	 �&+�!(.�=	 �/$	 B�!*�
���*2��	%/�/�	�.'"!1'�	�,'��&�!�/	^��+(�U�����$�%/	L&L�	56��
53�	������	
6/	 �!�<�'�	 
/$	 �*(�'<&�(��	 �/$	 0�	 0�#*	 �/�	 �~1��! �*")'	
)."&!  .*�	 �*,�1�)'& #�'!"!��	 �*	 )*! )'	  &+�'/	^���-�
��E��`�����-!!�	0M�	�56����	������	
�/	 ��!(&�!)+!�	 �/$	 ���'!&�	 �/$	 0��)&�	 �/$	 ��&'&()�	 �/$	
0��)&�	�/$	�)"�&.2)�	4/$	�)9�& )"!�	�/$	�!'&*)�	�/�	�*! )'	
 &+�'�	 &-	 ,�*"�)'	 *��9&.�	 �#�"� 	 !  .*�� �+!)"�+	 +!�



'F�7G:1
52>�2<@52867�H6=12<7I�7H1
2<7=>7�8<2�<:<�@GJ6�;<5=<81G@284:��5>K>:@4:A��<@5<A�199<7A�0##"���0,����	

 
��)����	 ����)1�."!,	 !*"��9�*"!&*�	 ;!"�	 <!&),"!9�	 1�1"!+��	
)*+	 ! �"!,�/	������$�%��� �!/	/0�	�3�6��3�5	����3�	
3/	%��(��	�/$	B���"�	�/$	
&�! )	
/$	 �!*!*("&*	�/$	B�2��'�	
�/$	 �)�� )**	 �/�	 �~1��! �*")'	 )."&!  .*�	 �*,�1�)'&�
 #�'!"!��	 ���	 )*"!(�*	 �1�,!-!,!"#	 &-	 �	 '# 1�&,#"��	 +�"���
 !*��	 "��	 "&1&(�)1�#	 &-	 '��!&*�	 !*	 "��	 ,�*"�)'	 )*+	 1��!�
1���)'	*��9&.�	�#�"� /	�����*(]���/	"M�	633�6��	��557�	
�/	 �)�"	 %/�/$	 � &�	 �/�	 ���	 .��	 &-	 )*! )'	  &+�'�	 "&	 !*�
9��"!()"�	"��	1)"�&(�*��!�	&-	*�.�&!*-')  )"&�#	+!�&�+���	
&-	"��	,�*"�)'	*��9&.�	�#�"� /	�������.E(��^���-U/	/M�	673�
6�6	����6�	
7/	 �2.*+�!,	 0/�/�	 �~1��! �*")'	 &+�'�	 &-	 ��')1�!*(��� !"�
"!*(	 .'"!1'�	 �,'��&�!��	 �.���*"	 ,&*,�1"�	 )*+	 1���1�,"!9�/	
������^���-]�����`��/	0�	6�5�6��	����3�	
�/	 ��!(&�!)+!�	 �/$	 %�*��.�	 �/$	 
)�.��!�	 0/$	 �!'&*)�	 �/�	
�~&*)'	+) )(�	!*	 .'"!1'�	�,'��&�!��	�	,& 1'�~	!��.�	!*	)	
,& 1'�~	 +!��)��/	 �UE(�� ^���-U�� ^���-����/	 /#M�	 ������7	
������	
5/	 �)*=)9�,,�!)	 �/$	 ��==!	 �/$	 C!&')	 �/�	 �& 	 ���	 �*�
()(� �*"	 "&	 �	 ,�''	 ),"!9)"!&*�	 �	 2!*�"!,	 9!�;	 &-	 m	 ,�''	
<��)9!&�/	��UU	cM�	���	��555�	

��/	 ��)9)��!)	 �/$	 �',&,���C)��')	 4/�	 ��	 +) )(�	 !*	 ,�*"�)'	
*��9&.�	�#�"� 	+.�	 "&	 !*-')  )"!&*�	���-E!!�(��`�]/	L�	
�3�����	������	
��/	 ���'!&�	 �/$	 ��&<��"	 �/$	 0)'!)*!	 �/$	 �)"�&.2)�	 �/$	 ��&�
()*!�	 �/$	 ���&"�)*)��!�	 �/�/$	 �)9�& &.�")2&�	 �/$	 �&&��	
�/4/$	 �)"�&.2)�	 4/�/�	 0��!(*	 )*+	 �#*"���!�	 &-	 )	 1&"�*"	
,#,'!,	)*)'&(.�	&-	"��	 #�'!*	<)�!,	1�&"�!*	�1!"&1�	 <17��
�3�	� 1&�")*,�	&-	"��	)')��	,)�<&~#'	(�&.1	)*+	&-	)	,#,'!,	
,&*-&� )"!&*	 -&�	 !*+.,"!&*	 &-	 �~1��! �*")'	 )''��(!,	 �*,��
1�)'& #�'!"!�/	���$�%��� �!/	&0�	��7����77	��555�	
��/	���'!&�	�/$	0)'!)*!	�/$	��&<��"	�/$	0��)&�	�/$	�)"�&.2)�	
�/$	�&#	�/$	�!���	4/$	�&&��	�/$	�)"�&.2)�	4/�	���)" �*"	&-	
�~1��! �*")'	 )''��(!,	 �*,�1�)'& #�'!"!�	 �����	 !*+.,�+	 <#	
(.!*�)	1!(	 #�'!*	<)�!,	1�&"�!*	�1!"&1�	7���3	;!"�	)	�. )*	
 <1��7�55�	)*)'&(.�	)*+	�--�,"�	&-	,#,'!,	1�1"!+��/	dE--����
$�%��� �!/	'�	�5�6��5�5	������	
�6/	 &*"&.�)	�/$	�)���*	�/$	 �"�!* )*	 �/�	 �*"!(�*��1�,!-!,	
"���)1!��	 !*	 .'"!1'�	�,'��&�!��	�&!*(	<�#&*+	1�&"�!*�	)*+	
1�1"!+��/	*(��`�]�*!!�(-U/	0&�	��3����	����3�	

�

��

xn Q̀H	MUH	�GXMlKUH	[MU	xGJkTMQGNRh	V]L]lMNRT	�xV�	

oQO^KT	 jTMdTKM^KU
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$	 PT]lT	 �GQRb]QXQg̀ QJ

�
$	 ENOn T̀QH	 PG�kW]UH

�
$	 PN\W ÙH	

�GQM[NKlRUH
6
$
	
fG^]SNQH	�GQR^]QJ

�
$	mW[QH	fGb]STOnXQJ̀ QH

�
$	PT]lKT	oT]TOWKMdT

�
$	

VKR]FTH	VKMbKnXQJ̀ QH
�
	OTN	VLTKT[lT	PQJdWOU

�	

mkhkTMT	
�
VNkTMQ Q̀SlTH	 OTN	

�
xGJkTMQ Q̀SlTH$	

�$�
pTLQ Q̀SNOh	 o ǸKNOh$	

6
_]S�Q	 �SNGNKhH$	 mkhkT	

ZTM]NOhH$	pTKGXN[MUklQJ	pTM]^K$	pWM]T$	_`̀ WH	
	

v	xV	GlKTN	\]nKNT	TJMQWKQ[U	Kn[QH	XQJ	OJ]lbH	
X]Q[wW G̀N	 MQK	[JKRGMNOn	 N[Mn/	v	FOwT[U	MUH	xV	
F\GN	[JKRGLGl	kG	MT	SQKlRNT	MQJ	[J[MhkTMQH	���	
MWYUH	 ��	 XQJ	 ObRNOQXQNQgK	 MNH	 w	 T J̀[lRGH	 MbK	
����0�	kQ]lbK	OTN	MUK	JuU h̀	FOc]T[U	X]bMG��
K̂ K	LG]kNOhH	OTMTX ÙYlTH	���)"	��&,2	1�&"�!*��/	
IMUK	 QYGlT	 xV$	 MT	 �0�	 ��OgMMT]T	 GKG]SQXQN�
QgKMTN	 [MUK	 XG]NcF]GNT	 OTN	 kGMTKT[MGgQJK	 [MNH	
T]L]^[GNH	nXQJ	GXTKGKG]SQXQNQgKMTN	TXn	TJMQ�
TKMNSnKT$	 XQ`̀ TX T̀[NWdQKMTN	 RUkNQJ]S^KMTH	
O`̂ KQJH	 OTN	 X]QOT Q̀gK	 c G̀SkQKh/	 v	 FOO]N[U	
X]Qc G̀SkQKbR^K	 OJMMT]QONK̂ K$	 OJ]lbH	 ���S$	
TXn	 MQJH	 TJMQTKMNR]^KMGH	 ��OJMMT]NOQgH	 O`̂ �
KQJH$	 GKG]SQXQNGl	 MT	kQKQOgMMT]T	OTN	 MT	kTO]Q�
cWST$	 MT	QXQlT$	 kTdl	kG	 MQJH	 NKQw Ẁ[MGH$	XT]W�
SQJK	���T	OTN	 ����	[MUK	T]L]NOh	OQN ǹMUMT	XJ�
]QRQM^KMTH	MUK	XT]TSbSh	kGMT`̀ QX]bMG�KT[^K	
OTN	 Q[MGQO T̀[M^K/	 VJMW	 MT	 SGSQKnMT	 QRUSQgK	
X]QQRGJMNOW	[G	knKNkU	w ẀwU	 MbK	kT T̀O^K	kQ�
]lbK	OTN	[G	w ẀwU	MQJ	Q[MQg/	v	 G̀XMlKU	ObRNOQ�
XQNGlMTN	 TXn	 MQ	 &<	 SQKlRNQ	 OTN	 GlKTN	 Q]knKU	 MbK	
��	20	kG	G ǸOQGNRh	OJMMT]QONKNOh	RQkh	XT]nkQNT	
MUH	 ����/	 pT]WSGMTN	 TXn	 MT	 ǸX^RU	 OgMMT]T	 SNT	
MQK	F G̀S\Q	MUH	n]GYUH	OTN	MQJ	GKG]SGNTOQg	N[QdJ�
SlQJ/	_Xl[UH$	[JkkGMF\GN	[MU	]gLkN[U	GKRQO]NKN�
O^K	 G̀NMQJ]SN^K$	 MQJ	 kGMTwQ Ǹ[kQg	 MbK	 Q[M^K$	
OTL^H	OTN	TKQ[Q Q̀SNO^K	OTN	c G̀SkQKbR^K	TXQ�
O]l[GbK/	i	JXQRQ\FTH	MUH	 G̀XMlKUH	��%���	TKh�

OGN	 [MUK	 QNOQSFKGNT	 MbK	 OJMMT]QONKNO^K	 JXQRQ�
\FbK	 MWYUH	 �	 XQJ	XG]N T̀kwWKGN	 MUK	 (1��6�$	 MQK	
OQNKn	 XT]WSQKMT	 kGMTSbShH	 [hkTMQH	 SNT	 MUK	
QNOQSFKGNT	OJMMT]QONK̂ K	[\GMNdnkGKbK	kG	MUK	���
�	 XQJ	 XG]N T̀kwWKGN	 MUK	 �����$	 MUK	 �����$	 MQK	
TKT[MT M̀NOn	 XT]WSQKMT	 MUH	 G̀J\TNklTH$	 MQK	 ��
��$	MUK	QSOQ[MTMlKU	�/	iN	JXQRQ\GlH	MUH	 G̀XMl�
KUH	 GKMQXldQKMTN	 [MQ	
GKM]NOn	EGJ]NOn	Ig[MUkT	
OTL^H	OTN	[G	 N[MQgH	MQJ	TKTXT]TSbSNOQg$	TNkQ�
XQNUMNOQg	OTN	 TKQ[QXQNUMNOQg	[J[MhkTMQH/	p]n�
[cTMT	 GJ]hkTMT	 JXQRGNOKgQJK	 FKT	 [UkTKMNOn	
]n Q̀	 MUH	 G̀XMlKUH	 [MUK	 TKQ[Q Q̀SNOh	 TXnO]N[U/	
pQKMlONT	 TKGXT]Oh	 [G	 G̀XMlKU	 F\QJK	 G Ẁ\N[MU	
XT]TSbSh	 ���S	 OTN	 TRJKTMQgK	KT	 GSGl]QJK	kNT	
���	TXnO]N[U$	GK̂ 	F\QJK	GKN[\JkFKQ	���	cTNKn�
MJXQ/	IMQJH	TKL]^XQJH$	QN	JXQRQ\GlH	MUH	 G̀XMl�
KUH	GOc]WdQKMTN	[MT	m	OTN	�	OgMMT]T	OTL^H	OTN	
[MT	 kQKQOgMMT]T/	pQ`̀ FH	 RUkQ[NGg[GNH	JXQ[MU�
]ldQJK	nMN	U	 G̀XMlKU	[JkwW`̀ GN	[MUK	XTLQSFKG[U	
MbK	kU\TKN[k^K	TJMQTKQ[lTH	OTN	c G̀SkQKhH	GK̂ 	
W`̀ GH	 JXQ[MU]ldQJK	 MQ	 TKMlLGMQ/	 IMUK	 XT]Qg[T	
G]ST[lT	 RNG]GJKhLUOG	 Q	 ]n Q̀H	 MUH	 G̀XMlKUH	 [MU	
xV/	PGM]hLUOTK	MT	GXlXGRT	MUH	 G̀XMlKUH	OTN	MQJ	
RNT J̀MQg	 MUH	 JXQRQ\FT	 [MQK	 Q]n	 ��6	 T[LGK̂ K	
kG	xV	OTN	���	JSN^K	RQM^K	kG	TKMl[MQN\QJH	RGl�
OMGH	[bkTMNOhH	kWdTH	�%���	OTN	kG G̀MhLUOG	OTMW	
Xn[Q	 MT	 GXlXGRT	 MUH	 G̀XMlKUH	 [J[\GMldQKMTN	 kG	
MUK	QYgMUMT	MUH	Kn[QJ	OTN	MQ	\Q]USQgkGKQ	LG]T�
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XGJMNOn	 [\hkT/	PG G̀MhLUOG	 GXNX F̀QK	 OTN	 U	 GXl�
R]T[U	MUH	 G̀XMlKUH	[MQK	M]nXQ	FOc]T[UH	SQKNRl�
bK	X]Q�	OTN	TKMN�c G̀SkQKbR^K	OJMMT]QONK̂ K	kQ�
KQXg]UKbK	OJMMW]bK	XG]NcG]NOQg	TlkTMQH	T[LG�
K̂ K	 OTN	 JSN^K	 RQM^K/	 mT	 GXlXGRT	 MUH	 G̀XMlKUH	
OTN	 MQJ	 RNT J̀MQg	 MUH	 JXQRQ\FT	 [MQK	 Q]n	 MbK	
T[LGK̂ K	kG	xV	hMTK	[UkTKMNOW	JuU ǹMG]T	�P/i/	
6�/7�	*(� '�	[G	[gSO]N[U	kG	TJMW	MbK	JSN^K	RQ�
M^K	�P/i/	�/3�	*(� '�	\b]lH	TJMn	KT	[J[\GMldGMTN	
kG	MUK	U ǸOlT$	MUK	QYgMUMT	MUH	Kn[QJ	h	MQ	TOQ Q̀J�
LQgkGKQ	 LG]TXGJMNOn	 [\hkT/	 �MTK	 U	 G̀XMlKU	
\Q]UShLUOG	 [G	 kQKQXg]UKT	 OgMMT]T	 XG]NcG]N�

OQg	 TlkTMQH	 T[LGK̂ K	 kG	 xV	 GKl[\J[G	 G T̀c]^H	
MUK	 FOc]T[U	 MbK	 SQKNRlbK	 MbK	 ����w$	 ����	 OTN	
���T$	GK̂ 	GKl[\J[G	[UkTKMNOW	MUK	FOc]T[U	MQJ	
SQKNRlQJ	 MUH	 �����/	 pT]n T̀	 TJMW	 TXFMJ\G	 KT	
GKN[\g[GN	 MUK	 FOc]T[U	SQKNRlbK	���	h	 ���	 OJM�
MT]QONK̂ K/	 VXQknKb[U	 MbK	 OJMMT]NO^K	 MgXbK	
FRGNYG	 nMN	 MT	 kQKQOgMMT]T	 hMTK	 TXQO G̀N[MNOW	
JXGgLJKT	 SNT	 MUK	 GkcWKN[U	 GKG]SQXQlU[UH	 MQJ	
SQKNRlQJ	MUH	�����	�I\hkT	��/	IJkXG]TlKGMTN	nMN	U	
G̀XMlKU	 kXQ]Gl	KT	 kGM]NWdGN	 MUK	 QYgMUMT	 MUH	Kn�
[QJ	 [MU	 xV	 GKN[\gQKMTH	 MUK	 FOO]N[U	 MUH	 �����	
TXn	MT	kQKQOgMMT]T/	

	
	
	
	
	
	
	
	
	
	








jE�����/��_d$��)������U����%�)E� ����-!�E(�(��U�.�E(��(%����m����%��-�. �(-�D.E���(�UD�E���D�j��X�� �����]��� ��
.����(������-V���UU��� ���)����W�a�SLnb��(%�!-(-�D����a�S/&nb��(%�)�����g.����E(��E(����D�-.U��!E��*��/#���A�dA�
����UU��V�-!� ��U� D��-(��-Uo�SA+Aj���UU��V�-!�`��.��E�(��
�

�&'�	&-	��1"!*	!*	���. )"&!+	��"��!"!�	����	


&2&*)	 ��)"=)*"&*!
�
$	 �)�!)	 ���&+&�&1&.'&.

�
$	

�!2&')&�	 ��! )�!�
�
$	 �!,�)�'	 ��&"�!*!+!�

6
$
	
��&��

(!&�	 �/	 ���&+&�&.
�
$	 �)��&�	 ��&�()2&1&.'&�

�
$	

�)�!*)	 
)�)2)*"=)
�
$	 �*+��)�	 �*+&*&1&.'&�

�
$	

�"�)*)�!)	�&.=)2!
�
	

0!9!�!&*�	 &-	 ��� )"&'&(#	 )*+	 ����. )"&'&(#$	
�$�01"/	 &-	 �*"��*)'	 ��+!,!*�$	 6�)<&�)"&�#	 &-	 �.<'!,	
��)'"�$	 ��+!,)'	 �,�&&'	 )*+	 8*!9���!"#	 �&�1!")'$	
8*!9���!"#	&-	�)"�)�$	�)"�)�$	����,�	

C�D�)-�%��	 ���. )"&!+	 )�"��!"!�$	 '�1"!*$	 '�1"!*s�	 ���
,�1"&�	
	
��	 !�	 )	 ,��&*!,	 )."&!  .*�	 +!��)��	 "�)"	 1�! )�!'#	
")�(�"�	 �#*&9!)'	 "!��.��/	 �.�,�1"!<!'!"#	 "&	 ��	 !�	
'!*2�+	 "&	���	,')��	 ��	 (�*��	�*,&+!*(	w	,�)!*�	&-	
����0�	  &'�,.'��	 )*+	 �!(�	 �~1����!&*	 &-	 ��)"	
��&,2	 1�&"�!*�/	 �*	 ),."�	 ��$	 �0�	 ��,�''�	 )��	
),"!9)"�+	 !*	 "��	 1��!1���#	 )*+	 !(�)"�	 "&	 "��	�&!*"�	
;����	"��#	(�"	��),"!9)"�+	<#	��'-�)*"!(�*�$	�~1)*+	
,'&*)''#	 )*+	 !*+.,�	 !*-')  )"!&*/	 ��,��"!&*	 &-	 1�&�
!*-')  )"&�#	 ,#"&2!*��$	  )!*'#	 ���S$	 <#	 "��	 )."&�
��),"!9�	 ��,�''	 ,'&*��	 ���.'"�	 !*	 ��,�.!" �*"	 )*+	
),"!9)"!&*	 &-	  &*&,#"��	 )*+	  ),�&1�)(��	 ;�!,�$	
)'&*(	;!"�	-!<�&<')�"�$	1�&+.,�	���T	)*+	����	!*	"��	
�#*&9!)'	,)9!"#$	 "�!((��!*($	 !*	 ".�*$	 "��	1�&+.,"!&*	&-	
 )"�!~	  �")''&1�&"�!*)���	 )*+	 &�"�&,')�"�/	 �����	

�9�*"�	 '�)+	 1�&(����!9�'#	 "&	 1�� )*�*"	 �&-"	 "!��.�	
)*+	 <&*�	 +) )(�/	 ��1"!*	 !�	 �*,&+�+	 <#	 "��	 &<	
(�*�$	)*+	!�	)	��	20	�&� &*�	"�)"	)+&1"�	)	��'!,)'	
,#"&2!*�	�"�.,".��	�! !')�	"&	����/	��1"!*	!�	1�&+.,�+	
<#	 )+!1&,#"��	 "&	 ,&*"�&'	 -&&+	 !*")2�$	 �*��(#	 ),A.!�
�!"!&*	)*+	 ."!'!=)"!&*/	��1"!*	 )'�&	 &+.')"��	 9)�!&.�	
�*+&,�!*�	 )~��$	 <&*�	  �")<&'!� 	 )*+	 9)�!&.�	 ! �
 .*�	)*+	!*-')  )"&�#	���1&*���/	��1"!*s�	��,�1"&�	
��%���	!�	)	 � <��	&-	"��	,')��	�	,#"&2!*�	��,�1"&�	
-) !'#	 ;�!,�	 !*,'.+��	 (1��6�$	 "��	 ,&  &*	 �!(*)'	
"�)*�+.,!*(	,& 1&*�*"	-&�	"��	����	��')"�+	-) !'#	&-	
,#"&2!*��	 "�)"	 !*,'.+�	 �����$	 �����$	 '�.2� !)	 !*�
�!<!"&�#	 -),"&�$	 ����$	 ,!'!)�#	 *�.�&"�&1�!,	 -),"&�	
)*+	&*,&�")"!*	�/	�%���	)��	+!�"�!<."�+	!*	"��	,�*�
"�)'	 *��9&.�	 �#�"� 	 )*+	 !*	 "!��.��	 &-	 "��	 ��1�&�
+.,"!9�$	 �� )"&1&!�"!,	 )*+	 !  .*�	 �#�"� �/	 ���
,�*"	 �9!+�*,�	 �.((��"�	 "�)"	 '�1"!*	  )#	 �)9�	 )	
,�!"!,)'	�&'�	!*	"��	!  .*�	���1&*��/	��1"!*	+�-!,!�*"	
 !,�	�)9�	 !*! )'	���S	1�&+.,"!&*	)*+	)��	.*)<'�	
"&	(�*��)"�	)	���	���1&*��$	;����)�	"��#	�)9�	)*	
�*�)*,�+	 ���	 1��*&"#1�/	 �*	 �. )*�$	 �%���	 )��	
�~1�����+	 &*	��,�''�$	%�,�''�	 )*+	 &*&,#"��/	��9�
��)'	 1.<'!���+	 ��1&�"�	 �.11&�"	 "��	 �#1&"���!�	 "�)"	
'�1"!*	 !�	 1)"�&(�*!,	 !*	 )."&!  .*!"#	 )*+	 !*-')  )�
"!&*	 ;����)�	 &"����	 �.11&�"	 "��	 &11&�!"�/	 B�	
!9��"!()"�+	 "��	 �&'�	 &-	 '�1"!*	 !*	 ��/	B�	  �)�.��+	
'�1"!*	)*+	�&'.<'�	�%��	'�9�'�	!*	"��	���)	&-	��6	��	
1)"!�*"�	 )*+	 ���	 ��)'"�#	 %&+#	 �)��	 �*+�~	 �%����
 )",��+	,&*"�&'�$	)*+	�".+!�+	;��"���	 '�1"!*	 '�9�'�	

�


	


�
�

�	

�	



'F�7G:1
52>�2<@52867�H6=12<7I�7H1
2<7=>7�8<2�<:<�@GJ6�;<5=<81G@284:��5>K>:@4:A��<@5<A�199<7A�0##"���0"����	

 
,&���')"�	;!"�	+!��)��	),"!9!"#	)*+	"#1�	&-	"��)" �*"/	
.�"��� &��$	;�	�".+!�+	 "��	�--�,"	&-	 '�1"!*	&*	1�&�	
)*+	 )*"!�!*-')  )"&�#	 ,#"&2!*�	 (�*�	 �~�1����!&*	
1)""��*�	 &*	 1��!1���)'	 <'&&+	  &*&*.,'�)�	 ,�''�	
��%���	!�&')"�+	-�& 	��	1)"!�*"�	)*+	,&*"�&'�/	���
�. 	 '�1"!*	 )*+	 �%���	 '�9�'�	 ;���	 -&.*+	 "&	 <�	 �!�
(*!-!,)*"'#	�!(���	!*	��	1)"!�*"�	� �)*	6�/7�	*(� '�	
,& 1)��+	 "&	,&*"�&'�	 � �)*	�/3�	*(� '�	 ��()�+'���	
&-	)(�$	+!��)��	),"!9!"#	)*+	"#1�	&-	"��)" �*"/	B��*	

'�1"!*	 ;)�	 )++�+	 +!��,"'#	 "&	 "��	 1)"!�*"�	 �%��$	 !"	
�'!(�"'#	!*+.,�+	����w$	����	)*+	���T	(�*�	�~1����
�!&*$	;����)�	!"	���.'"�+	&*	)	9��#	�"�&*(	�����	(�*�	
�~1����!&*$	<."	 -)!'�+	 "&	 !*+.,�	)	���	&�	���	,#"&�
2!*�	 (�*�	 �~1����!&*/	 �.�!-!,)"!&*	 &-	 ,�''�	 ��&;�+	
"�)"	 &*&,#"��	;���	�~,'.�!9�'#	 ���1&*�!<'�	 -&�	 ���
��	 (�*�	 !*+.,"!&*	 �!(.��	 ��/	B�	 ,&*,'.+�	 "�)"	 '��
1"!*	  )#	 )""�*.)"�	 +!��)��	 ),"!9!"#	 !*	 ��	 <#	 1�&�
 &"!*(	�����	��,��"!&*	<#	 &*&,#"��/	

�
�

��

�

��)*�!"!&*	 ��")'�	 )�	 �*"!�,)*,��	 �(�*"��	 � 1&�")*,�	 &-	 �#+�&(�*	 %&*+!*(	
)*+	X��"),2!*(	�*"��),"!&*�	

4) ��	�/	�')""�
�
$	��".�&	�&<��")==!

�
$	�)�2	�/	B)''��

�
$	
&*�")*"!*&�	�2!&*!�

�
	

�
�,�&&'	&-	��� !�"�#$	�)�+!--	8*!9���!"#$	�)�2	�'),�$	�)�+!--	���	6��$	8
	
�
),.'"#	&-	��)� ),#$	8*!9���!"#	&-	�#+*�#$	��B	����$	�.�"�)'!)	

C�D�)-�%��	�*"!�,)*,��	)(�*"�$	"�)*�!"!&*	 �")'�$	�#+�&(�*	<&*+!*($
X��"),2!*(	!*"��),"!&*�	
	
��)*�!"!&*	  �")'	 ,& 1'�~��	 )��	 !*	  )*#	 ;)#�	
!+�)'	 ,)*+!+)"��	 -&�	 0���),"!9�	 +�.(�D	 "��#	 )"�
"),�	 "&	 0��	 ,�)!*�	 "��&.(�	 )	 9)�!�"#	 &-	 �!"��$	
;�!'�	 �!(!+	,&&�+!*)"!&*	(�& �"�#	&--���	 "��	1&��
�!<!'!"#	 &-	 �"���&,�� !,)'	 ,&*"�&'	 &9��	 ,& 1'�~)�
"!&*/	�!�1')"!*$	,!����"�'����6���$	!�	"��	)�,��"#1)'	
 �")'�<)��+	 0��	 +�.($	 ;!"�	  &��	 "�)*	 �3���	
)**.)'	 ;&�'+;!+�	 �)'��/	 �"	 -&� �	 ,&9)'�*"	 )*+	
�#+�&(�*	 <&*+�	 "&	 (.)*!*�$	 )*+	 �!(!+	 �A.)���
1')*)�	 (�& �"�#	 '�)+�	 "&	 !*"�)��"�)*+	 ,& 1'�~)�
"!&*	"&	)	��,&*+	(.)*!*�$	 '�)+!*(	"&	+!�"&�"!&*	&-	
0��	�"�.,".��	)*+	.'"! )"�'#	,�''	+�)"�/	0��1!"�	
"��	�.,,���	&-	,!�1')"!*$	1�&<'� �	�.,�	)�	"&~!,!"#	
)*+	 ���!�")*,�	  �)*	 "�)"	 "��	 ��)�,�	 -&�	 *�;	
 �")'�<)��+	 ,)*,��	 +�.(�	 !�	 !*"�*��	 ���/	 ���&�
��"!,)'	 ,)',.')"!&*�	 ,)*	 <�	 .��+	 "&	 ()!*	 +��1��	
!*�!(�"	 !*"&	 "��	,& 1'�~	 !*"��1')#	&-	 �")'�'!()*+	
<!*+!*($	 �#+�&(�*	 <&*+!*(	 )*+	 X��"),2!*(	 "�)"	
+�"�� !*��	�&;	1)�"!,.')�	 �")'	 ,& 1'�~��	<!*+	
"&	0��/	B�	�)9�	.��+	+�*�!"#	 -.*,"!&*)'	 "��&�#	
�0��	 )*+	 �#<�!+	�����	 �"�&+�	 "&	 �".+#	 "��	
<!*+!*(	 &-	 )	 ;!+�	 9)�!�"#	 &-	  �")'�0��	 ,& �

1'�~��	 ���$	 �)*(!*(	 -�& 	 �! 1'�	 ,& 1'�~��	 ;!"�	
!*+!9!+.)'	 <)���	 "&	 ')�(�	 ��( �*"�	 &-	 0��$	 !*	
;�!,�	 "��	 �--�,"	 &-	  �")'	 +�.(�	 &*	 "��	 ��'!,)'	
�"�.,".��	 ,)*	 <�	 &<���9�+/	 ���	 ! 1&�")*,�	 &-	
�#+�&(�*	 <&*+!*(	 !*	 ,!�1')"!*	 ,& 1'�~��	 !�	
,'�)�'#	�9!+�*"$	)�	!�	"��	+!��.1"!&*	&-	"��	��(.')�	
X��"),2�+	 �"�.,".��	 !*+.,�+	 <#	 "�!�	 +�.(	 �6�/	
�"���	 �")'�	 �".+!�+	 !*	 +�")!'	 !*,'.+�	 �."��*!. 	
)��*�	 ,& 1'�~��	 +��!(*�+	 <#	 �)+'��	 ���	 ;�!,�	
� 1'&#	�#+�&(�*	<&*+!*(	)*+	X��"),2!*(	"&	(�*�
��)"�	 )	 ,'�)�	 1��-���*,�	 -&�	 (.)*!*�	 &9��	 &"���	
1&��!<'�	�!"��	&-	)""),2/	

���������	
�/	 B&*(	 _/$	 �!)*+& �*!,&	 �/�/�	 � �!�� `�]�	 cc�	 ��3�	
��555�	
�/	 B)''��	 �/�$	 �&<��")==!	 �/$	 �')""�	 4/�/$	 �!<<�	 0/�/$	
B!''!) �	�/�/������-!.����� �!�	0"�	�5�	������	
6/	 )�	 �&<��")==!	 �/$	 �')""�	 4/�/�	 � �!�� +���� ��	 /0�	 37�7	
������D	<�	�&<��")==!	�/$	�')""�	4/�/�	���dE-U��*(-����� �!�	
/#�	�3�	����3�	
�/	���*	�/$	�)�2!*�&*	4/�/$	�)��&*�	�/$	�&~)''	�/�/$	�&.'+	
�/�/$	�)+'��	�/4/�	����!��� �!��X-��	/0&�	6���	������	

	

	 	
�!�1')"!*��1�	,& 1'�~	 �.��*��)��*����	,& 1'�~	

	

�

��



0'�����1�23145676�892:2867�;<5=<8>9>?2<7�8<2�;<5=<8>82:6@2867A�1996:28B�18
>76���0##'	

 
�&9!*(	����)(��	!*	%�)!*�	0�*+�!"!,	�)�(�"!*(	&-	%��	���	

�*+��)�	�/	�=)2&�$	�!,&')�	�&,2��$	�)"!-)	�')*")2$	�).�)	�)�"&*$	��"��	�.2)9�2#	

��+!,!*)'	����)�,�	�&.*,!'$	�)<&�)"&�#	&-	�&'�,.')�	%!&'&(#$	�!''�	�&)+$	�) <�!+(�	�%�	���$	
8
	

C�D�)-�%��	0�*+�!"!,	")�(�"!*(	�'� �*"�$	<�)!*	
	

�*	 �.2)�#&"��$	 "��	 !*"��'),�+	 1)"�;)#�	 &-	 ���	
"�)*�1&�"	 )*+	 '&,)'	 "�)*�')"!&*)'	 ��(.')"!&*	 )��	
2�#	 +�"�� !*)*"�	 !*	 "��	 �1)"!&�"� 1&�)'	 +!�"!*,�
"!&*	&-	(�*�	�~1����!&*/	�&,)'!=�+	����	"#1!,)''#	
,&*")!*	 ,&+��$	 �~1�����+	 ;!"�!*	 �E��),"!*(	 �'��
 �*"�$	,)''�+	+�*+�!"!,	")�(�"!*(	�'� �*"�	�0����	
"�)"	�1�,!-#	�.<,�''.')�	")�(�"!*(/	�.,�	,&+��	)��	
��,&(*!=�+	<#	 ���(��),"!*(	 -),"&��$	)+)1"&��	 "�)"	
 �+!)"�	 "�)*�'&,)"!&*	 )'&*(	 ,#"&�2�'�")'	 �'��
 �*"�	<#	 &'�,.')�	 &"&��/	�'"�&.(�	 &��	 "�)*	
���	0���	�)9�	<��*	+!�,&9���+	!*	<�)!*$	"����	!�	
*&	 "�����+! �*�!&*)'	 �"�.,".��	 )9)!')<'�	 "�)"	
,&.'+	��9�)'	���	�"�.,".�)'	 &"!-�	"�)"	)��	��,&(�
*!=�+	 )*+	 +�,&+�+	 <#	 "��	 *�.�&*)'	 '&,)'!=)"!&*	
 ),�!*��#/	%�)!*	�#"&1')� !,	�	�%���	���$	,&*�
")!*�	)	�3	20)	0��	 "�)"	 !�	 ���1&*�!<'�	 -&�	+!�")'	
+�*+�!"!,	 +�'!9��#/	 �*	 &�+��	 "&	 �&'9�	 "��	 �&'."!&*	
�"�.,".��	 &-	 "�!�	 ')�(�	 ���	 <#	 ���$	 )	 *&9�'$	

(�*��!,	 )11�&),�	 �)�	 <��*	 +�9�'&1�+	 -&�	 "��	
�#*"���!�	&-	�& 1'� �*")�#	��( �*")'	�)<�'!*(	
&-	 �)�(�	 ����	 �������	 ��$��/	 ���	 �"�.,".��	 &-	
"�!�	 -!��"	 0��$	 !*	 )++!"!&*	 "&	 "��	 !+�*"!-!,)"!&*	 &-	
"��	 �1)"!)'	 %���0��	 +�,&+��	 -),"&��	 "�)"	 ;�	
),�!�9�+$	 ,&.'+	 ���9�	 )�	 "��	 -!��"	 �"�1	 "&;)�+�	
"��	 .*+���")*+!*(	 &-	 "��	  �,�)*!� 	 &-	 '&,)'	
,&*"�&'	&-	1�&"�!*	�#*"���!�	!*	*�.�&*�	�6�/	

��T(-)U�%��!�(��I� �/�/�/	 !�	 (�)"�-.'	 -&�	 )*	 +$d�	
'&*(�"�� 	-�''&;���!1/�

���������	
�/	�=)2&�$	�/	�/$	��),�$	�/	�/$	�.2)9�2#$	�/	4/$	)*+	�!�2$	
�/	������/	���	"�,�*!A.��	-&�	9��#	')�(�	1�&"�!*�	)*+	�*)�	
!*	�&'."!&*/	�**.	��9	%!&1�#�	%!& &'	�"�.,"	63$	6�5�6��/	
�/	�=)2&�$	�/	�/$	�)�"&*$	�/	�/$	)*+	�.2)9�2#$	�/	4/	������/	
�& 1'� �*")�#	 ��( �*")'	 ')<�'!*(	 &-	 ')�(�	 �����	
�,&*& !,	 1��1)�)"!&*	 )*+	 �! 1'!-!�+	 ���	 �1�,"�)	 -&�	
 �)�.�� �*"	&-	 &��	�0��/	4	� 	��� 	�&,	���$	�66���
�66�3/	

��

VKMNzXG]MT[NOn	aW]kTOQ	C)'�)�")*�	eNTkQ]cbMNOh	VKW J̀[U	 OTN	eNG]GgKU[U	
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v	MQYlKU	MQJ	WKL]TOT	����$	U	QXQlT	TXQMG G̀l	[U�
kTKMNOn	 XT]WSQKMT	 MQJ	 wTOMU]lQJ	 d��EUU��� <(�
� ���E�$	XTldGN	[UkTKMNOn	]n Q̀	[MUK	XTLQSFKG[U	
MUH	T[LFKGNTH	MQJ	�KL]TY/	VXQMG G̀lMTN	TXn	M]GNH	
X]bMG�KGH$	 kNT	 GO	 MbK	 QXQlbK	 GlKTN	 Q	 Z���RN�
kP�F	�l��YpF�R�	�RF\�Y�Z��Q�����	���$	klT	kG�
MT`̀ QX]bMGW[U	 uGJRT]Sg]QJ	 ��5�	 20)�/	 i	 �	
GkcTKldGN	 GYTN]GMNOh	 GYGNRlOGJ[U	[MUK	X]bMGQ J̀�
MNOh	MQJ	R]W[U	OTL^H$	RNT[XW	[JSOGO]NkFKGH	ON�
KW[GH	 � !"&(�*�),"!9)"�+	 1�&"�!*	 2!*)��	 2!*)��$	
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o�$	 OQKMW	 [MQ	 TkNKQ�MG ǸOn	 MQJH	 WO]Q	 kG	
TXQMF G̀[kT	 MUK	 TKT[MQ h̀	 RNTRNOT[N^K	 kGMTSb�
ShH	 [hkTMQH	 ���/	 _XGNRh	 RGK	JXW]\QJK	 GXT]Oh	

wNw ǸQS]TcNOW	 RGRQkFKT	 SNT	 MNH	 T`̀ U G̀XNR]W[GNH	
MQJ	[JkX ǹOQJ	�����

	[G	kQ]NTOn	GXlXGRQ$	
GcT]kn[TkG	 MG\KNOFH	 PQ]NTOhH	 eJKTkNOhH	 X]Q�
OGNkFKQJ	KT	kG G̀Mh[QJkG	TJMFH	MNH	T`̀ U G̀XNR]W�
[GNH/	 eQkNOFH	 X Ù]QcQ]lGH	 TKM h̀LUOTK	 OTN	 kG	
MG\KNOFH	MkUkTMNOQg	OTMGJLJKnkGKQJ	[\GRNT[kQg$		
kG G̀M^KMTH	 MQJH	JXQOTMT[MWMGH	QN	 QXQlQN	 GkcW�
KN[TK	 JuU h̀	 [JSSFKGNT	 RF[kGJ[UH	 [MQ	 OTMT J̀�
MNOn	 OFKM]Q	 MQJ	 �$	 \]U[NkQXQN^KMTH	 E(� �EUE�-	
X]bMnOQ`̀ T	 X]Q[QkQlb[UH	 X]n[RG[UH	 �+&,2�
!*(	 �! .')"!&*��/	 mT	 RGRQkFKT	 TJMW	 TYNQXQNhLU�
OTK	 OTN	 [JSO]lLUOTK	 kG	 JuU h̀H	 [JSSFKGNTH	 RF�
[kGJ[UH	 JXQOTMT[MWMGH	 RNXGXMNRlbK	 OTN	 M]NXG�
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v	TKTSK̂ ]N[U	OTN	[JKGX^H	U	RF[kGJ[U	MQJ	TKT�
[MQ F̀T	TXn	 MQ	 FKdJkQ	LGb]GlMTN	bH	LGkG Ǹ^RUH	
T]\h$	n[QK	TcQ]W	MUK	TKTOW J̀uU	KFbK	cT]kW�
ObK/	�kbH$	[G	XQ`̀ FH	XG]NXM^[GNH$	Q	kQ]NTOnH	
kU\TKN[knH	 TKTSK̂ ]N[UH	 RGK	 F\GN	 RNG]GJKULGl	
X h̀]bH/	IMUK	XT]Qg[T	F]GJKT	SlKGMTN	X]Q[XW�
LGNT	KT	RNGJO]NKN[MGl	Q	kU\TKN[knH	kQ]NTOhH	TKT�
SK̂ ]N[UH	MQJ	TKT[MQ F̀T	,)1"&1�!'	TXn	MQ	TKL]^�
XNKQ	 PGMTM]GXMNOn	 �KdJkQ	 MUH	 VSSGNQMGK[lKUH	 Z	
������	kG	MU	\]h[U	MbK	TOn Q̀JLbK	[JKRJT[MN�
O^K	 X]Q[GSSl[GbK�	 �T�	 cT[kTMQ[OQXlTH	 ���	
[G	RNW J̀kT$	�w�	kQ]NTO^K	JXQ Q̀SN[k^K	X]n[RG�
[UH	 �-'�~!<'�	 +&,2!*(	 ,)',.')"!&*��$	 �S�	 kGMT`̀ W�
YGbK$	OTN	�R�	GKdJkTMNO^K	kG G̀M^K/	eNTXN[M^LUOG	
nMN	 [G	cJ[NQ Q̀SNOW	 RNT g̀kTMT	 QN	 RgQ	 RNTkQ]c^�
[GNH	 �E�	 OTN	 ���(�	 MQJ	 TKT[MQ F̀T	 Jcl[MTKMTN	 [G	
XG]lXQJ	 N[QkQ]NTOh	 TKT Q̀SlT$	 nkbH	 MQ	 FKdJkQ	
GXN F̀SGN	knKQ	MUK	���(�	RNTkn]cb[U$	XQJ	XT]QJ�
[NWdGN	 [JkX Ù]bkTMNOnMUMT	bH	X]QH	 MUK	XG]NQ�
\h	X]n[RG[UH	kG	MQ	JXn[M]bkT/	v	F]GJKT	\]U�
kTMQRQMhLUOG	 TXn	 MQ	 X]nS]TkkT	 6�YQ���RF		

TXn	MQ	_XN\GN]U[NTOn	p]nS]TkkT	SNT	MUK	GOXTl�
RGJ[U	 OTN	 MUK	 T]\NOh	 GXTSSG k̀TMNOh	 OTMW]MN[U	
MQJ	 _`̀ UKNOQg	 �XQJ]SGlQJ	 pTNRGlTH	 TXn	 MQ	 6
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v	 JXG]R]T[MU]NnMUMT	 MQJ	 [J[MhkTMQH	 ]GKlKUH�
TSSGNQMGK[lKUH�T R̀Q[MG]nKUH$	U	QXQlT	QRUSGl	[G	
T]MU]NTOh	JXF]MT[U	OTN	RNTMT]T\h	MQJ	kGMTwQ Ǹ�
[kQg	 MQJ	KTM]lQJ$	 TXQMG G̀l	 FKTK	 TXn	 MQJH	 M]Q�
XQXQNh[NkQJH	 OT]RNTSSGNTOQgH	 XT]WSQKMGH	 ONK�
RgKQJ/	 v	 TSSGNQMGK[lKU	 ��*(�	 R]T	 bH	 OJO Q̀�
cQ]Qg[T	Q]knKU	T`̀ W	OTN	kG	MQXNOh	XT]TO]NKNOh	
R]W[U/	IMNH	TKGXNLgkUMGH	GKF]SGNGH	MUH	�*(	[MUK	
OT]RNW	 XG]N T̀kwWKQKMTN	 U	 TJYUkFKU	 TKMl[MT[U	
[MU	 G̀NMQJ]SlT	 MUH	 OT]RNWH	 bH	 kU\TKNOh	 TKM l̀T	
ǹSb	TgYU[UH	MQJ	kGMTcQ]MlQJ$	T`̀ W	OTN	QN	KGJ�
]Q�Q]kQKNOFH	 GXNR]W[GNH	 [G	 XQNOl G̀H	 OT]RNTOFH	
RQkFH/	v	GKG]SQXQlU[U	MQJ	[J[MhkTMQH	]GKlKUH�
TSSGNQMGK[lKUH�T R̀Q[MG]nKUH	 QRUSGl	 [G	 XQNOl G̀H	
OTMT[MW[GNH	 kG	 [UkTKMNOFH	 TNkQRJKTkNOFH	 [JKF�
XGNGH$	 nXbH	 MQ	 QYg	 [MGcTKNTlQ	 [gKR]QkQ$	 U	
JXG]M]QclT	 MUH	T]N[MG]hH	OQN l̀TH$	QN	T]]JLklGH$	
U	 RNTMT]T\h	 MUH	 N[Q]]QXlTH	 XhYUH�NKbRn J̀[UH$	
MQ	 TJYUkFKQ	 QYGNRbMNOn	 �"����$	 T`̀ W	 OTN	 U	 GKG]�
SQXQlU[U	 X]Qc G̀SkQKbR^K	 XT]TSnKMbK/	 �H	
TXQMF G̀[kT	 MUH	 GKG]SQXQlU[UH	 MQJ	[J[MhkTMQH	
]GKlKUH�TSSGNQMGK[lKUH�T R̀Q[MG]nKUH$	 Mn[Q	 U	 Q�
YGlT	N[\TNkNOh	w ẀwU	n[Q	OTN	U	\]nKNT	RNTMT]T\h	
MUH	GKG]SGNTOhH	 N[Q]]QXlTH	[MT	X T̀l[NT	 MUH	kU�
\TKNOhH	 �TLU]bkTMNOh	 h�OTN	 L]QkwbMNOh�	 h	 G̀N�
MQJ]SNOhH	�[XT[knH�	TXnc]TYUH	MbK	TSSGlbK	LT	
QRUSh[GN	[G	[UkTKMNOh	w ẀwU	MQJ	kJQOT]RlQJ/				
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_YG l̀YGNH	[MU	PG F̀MU	MQJ	fGKGMNOQg	�XQ[M]^kTMQH	MUH	eNTMTMNOhH	PJQOT]RNQ�
XWLGNTH	

a/	oQ Q̀OWLUH$	e/	o]GkT[MNKnH	

VMMNOn	pTKGXN[MUkNTOn	EQ[QOQkGlQ$	VLhKT$	_`̀ WH	
	

v	 RNTMTMNOh	 kJQOT]RNQXWLGNT	 LGb]GlMTN	 SGKGMNOh	
Kn[QH	 OTN	 klT	 [GN]W	 kGMT`̀ WYGbK	 F\GN	 w]GLGl	KT	
[JKRFQKMTN	kG	MUK	XTLQSFKGNW	MUH/	v	cb[cQ T̀k�
wWKU	 TXQMG G̀l	 kJQOT]RNTOh	 X]bMG�KU	 U	 QXQlT	
]JLkldGN	MU	[J[MT M̀NOnMUMT	MQJ	kJQOT]RlQJ	OTN	QN	
kGMT`̀ WYGNH	�65	�"&1	OTN	���+�'	MQJ	SQKNRlQJ	MUH	
cb[cQ T̀kwWKUH	w]FLUOG	X]n[cTMT	KT	GJLgKQ�
KMTN	SNT	MUK	GORh b̀[U	RJQ	RNTcQ]GMNO^K	cTNKQMg�
XbK	 RNTMTMNOhH	 kJQOT]RNQXWLGNTH/	 v	 kGMW`̀ TYU	
�65	�"&1	GKMQXl[MUOG	[G	�	�`̀ UKGH	T[LGKGlH	 	��	
GMG]QdJS^MUH	OTN	�	QkQdJS^MUH�	kG	QNOQSGKh	RNT�
MTMNOh	kJQOT]RNTXWLGNT	 OTN	 U	kGMW`̀ TYU	���+�'	
GKMQXl[MUOG	[G	�	W`̀ Q	�`̀ UKT	T[LGKh	kG	QNOQSG�
Kh	 RNTMTMNOh	 kJQOT]RNQXWLGNT/	 egQ	 TOnkU	 kF Ù	
MQJ	 QNOQSGKGNTOQg	 RFKM]QJ	 MQJ	 �65	 �"&1	 GMG]Q�
dJS^MU	T[LGKQgH	GkcWKNdTK	MU	Kn[Q/	iN	�	TJMQl	
T[LGKGlH	 w]FLUOTK	 GXl[UH	 GMG]QdJS^MGH	 SNT	 MUK	
�65	�"&1	kGMW`̀ TYU/	�KT	TOnkU	kF Q̀H	 MQJ	QNOQ�
SGKGNTOQg	RFKM]QJ	MQJ	�65	�"&1	QkQdJS^MU	T[LG�
KQgH	GkcWKNdG	MU	Kn[Q	OTN	w]FLUOG	GXl[UH	QkQdJ�
S^MUH	 SNT	 MU	 kGMW`̀ TYU/	 v	 kG F̀MU	 MQJ	 QNOQSG�
KGNTOQg	 RFKM]QJ	 MQJ	 ���+�'	 GMG]QdJS^MU	 T[LG�
KQgH		FRGNYG	nMN	3	TOnkU	kF Ù	GkcWKNdTK	MU	Kn[Q/	
� Q̀N	 QN	 XW[\QKMGH	 w]FLUOTK	 GXl[UH	 GMG]QdJS^�
MGH	SNT	MUK	���+�'	 	kGMW`̀ TYU/	IG	RgQ	TXn	MQJH	
���+�'	 GMG]QdJS^MGH	 T[LGKGlH	 Gl\G	 GkcJMGJMGl	
TXNKNRbMhH	kGMW	TXn	GXGN[nRNT	GkkFKQJ[TH	OQN�
ǸTOhH	MT\JOT]RlTH	OTN	FKTH	TOnkU	���+�'	GMG]Q�
dJS^MUH	T[LGKhH	Gl\G	GkcTKl[GN	GXGN[nRNQ	kU	Gk�
kFKQJ[TH	OQN ǸTOhH	MT\JOT]RlTH/	oTMW	MUK	U\b�
OT]RNQS]TcNOh	kG F̀MU	w]FLUOG	nMN	QN	���+�'	GMG�
]QdJS^MGH	 T[LGKGlH	 GkcWKNdTK	 kGM]lQJ	 wTLkQg	
RNWMT[U	 ��C�00�	33��	  �	OTN	kGM]lQJ	wTLkQg	
G ẀMMb[U	 ��C��	 �������	 MUH	 [J[MQ ǸOhH	 G̀N�
MQJ]SlTH	MUH	T]N[MG]hH	OQN l̀TH/	VKMlLGMT	QN	T[LG�
KGlH	 kG	 MU	 kGMW`̀ TYU	 �65	 �"&1	 GkcWKNdTK	 [QwT�
]Qg	wTLkQg	RNWMT[U	 ��C�00�	 �3��	  	1��$���	
OTN	 [QwT]Qg	 wTLkQg	 G ẀMMb[U	 MUH	 [J[MQ ǸOhH	
G̀NMQJ]SlTH	 ��C��	 ���3�	 1��$����	 MUH	 T]N[MG�
]hH	OQN l̀TH$	 GK̂ 	OTKGlH	TXn	TJMQgH	RGK	Gl\G	Gk�
cTKl[GN	GXGN[nRNT	OQN ǸTOhH	MT\JOT]RlTH/	IJkXG�
]T[kTMNOW$	 U	 RNTMTMNOh	 kJQOT]RNQXWLGNT	 [G	 T�
[LGKGlH	 kG	 MU	 ���+�'	 kGMW`̀ TYU	 \T]TOMU]ldGMTN	
OJ]lbH	 TXn	 GXGN[nRNT	 OQN ǸTOhH	 MT\JOT]RlTH$	
GK̂ 	 [G	 T[LGKGlH	 kG	 MU	 �65	 �"&1	 kGMW`̀ TYU	 MUH	

cb[cQ T̀kwWKUH	 \T]TOMU]ldGMTN	 TXn	 [QwT]Qg	
wTLkQg	 RNWMT[U	 OTN	 [QwT]Qg	 wTLkQg	 G ẀMMb[U	
MUH	[J[MQ ǸOhH	 G̀NMQJ]SlTH	MUH	T]N[MG]hH	OQN l̀TH	
\b]lH	GXGN[nRNT	OQN ǸTOhH	MT\JOT]RlTH/	mT	GJ]h�
kTMT	TJMW	OTMTRGNOKgQJK	nMN	QN	cTNKQMJXNOFH	 GO�
RU`̂ [GNH	RNTMTMNOhH	kJQOT]RNQXWLGNTH	OTLQ]ldQ�
KMTN	TXn	MQK	JXGgLJKQ	SNT	MU	Kn[Q	SQKnMJXQ/	
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PGMTwQ F̀H	[MUK	�Oc]T[U	MUH	oT ]̀GMNOQJ̀ lKUH	OTMW	MU	EGc]NOh	�Kb[U	

o/	oJX]FQJ$	p/	oT]TkG[lKUH$	P/	pG]Qg̀ UH$	V/	V k̀XF]MU$	V/	jT]^KUH	

oFKM]T	�T[NOhH	�]GJKTH	OTN	pGN]TkTMNOhH	jGN]QJ]SNOhH$	ZR]JkT	ZTM]QwNQ Q̀SNO^K	_]GJK̂ K	MUH	
VOTRUklTH	VLUK̂ K	

ZKb[U	 Q]ldGMTN	 U	 WL]QN[U	 GYbOJMMW]NTH	 QJ[lTH$	
XQJ	 QRUSGl	 [G	 RQkNOFH	 OTN	 G̀NMQJ]SNOFH	 T`̀ TSFH	
[G	XQ`̀ W	n]STKT/	v	lKb[U	kXQ]Gl	KT	GlKTN	GNRNOh	
SNT	 MQ	 XW[\QK	 n]STKQ	 OTN	 GNRNOh	 SNT	 MQ	 X]QOT�
Q̀gK	TlMNQ/	oTMW	MU	KGc]NOh	 lKb[U$	XT]TMU]GlMTN	
WL]QN[U	 GYbOJMMW]NTH	 QJ[lTH	 OTN	 JXG]OJMMW]b�
[U$	 nXQJ	QN	 NKQw Ẁ[MGH	 MQJ	[JKRGMNOQg	 N[MQg	 Gl�
KTN	MT	wT[NOW	OgMMT]T	XQJ	[JKRFQKMTN	kG	MUK	XT�
LQSFKGNT/	IMUK	XG]lXMb[U	TJMh	JXW]\QJK	GKRGl�
YGNH	 nMN	 X]QF]\QKMTN	 GK	 kF]GN	 TXn	 GXNLU ǸQ�kG�
[GS\JkTMNOh	kGMWwT[U$	RNTRNOT[lT	OTMW	MUK	QXQl�
T	 MT	 KGc]NOW	 [b ÙKT]NTOW	 OgMMT]T	 \WKQJK	 MQK	
GXNLU ǸTOn	 MQJH	 cTNKnMJXQ	 OTN	 TXQOMQgK	 \T]T�
OMU]N[MNOW	kG[GS\JkTMNO^K	OJMMW]bK/	_lKTN	TXT�
]TlMUMQ	KT	OTMTKQh[QJkG	[G	kQ]NTOn	GXlXGRQ	MU	
RNTRNOT[lT	 MUH	 TKWXMJYUH	 MUH	 KGc]NOhH	 lKb[UH$	
^[MG	 KT	 kXQ]F[QJkG	 KT	 GKMQXl[QJkG	 KFQJH	 OTN	
X G̀nK	 GNRNOQgH	[Mn\QJH	cT]kTOQ Q̀SNOhH	XT]Fk�
wT[UH/	 j]U[NkQXQNh[TkG	 MQ	 kQKMF Q̀	 MUH	 kQKn�
X G̀J]UH	QJ]UMN]NOhH	TXnc]TYUH$	kQKMF Q̀	\]U[N�
kQXQNUkFKQ	SNT	MU	kG F̀MU	TKWXMJYUH	lKb[UH	XQJ	
QcGl G̀MTN	 [G	 TgYU[UH	 XlG[UH/	 V]QJ]TlQN	 MgXQJ	
B!�")�	JXF[MU[TK	TXQ l̀Kb[U	MQJ	RGYNQg	QJ]UMh�
]T$	 GK̂ 	 [TK	 kW]MJ]GH	 \]U[NkQXQNhLUOTK	 d̂ T	
nXQJ	U	GXFkwT[U	FSNKG	\b]lH	MU	RNGKF]SGNT	TXn�
c]TYUH/	mT	d̂ T	LJ[NW[MUOTK	[MNH	�$	�	OTN	�	UkF�
]GH	kGMW	MUK	GXFkwT[U/	v	TKWXMJYU	MUH	 lKb[UH	
TYNQ Q̀ShLUOG	 [MQ	 cbMQkNO]Q[OnXNQ	 kG	 \]^[U	
�!�!.�	��+/	� ǸOn	TXn	MQ	KGc]NOn	c Q̀Nn	\]U[NkQ�
XQNhLUOG	 SNT	 X]bMGQkNOh	 TKW J̀[U/	 pUOM^kTMT		
RgQ	 RNTMW[GbK	 \]^[LUOTK	 kG	 �&& )��!�	 %�!'�
'!)*"	%'.�	OTN	OU l̀RGH	XQJ	FRGN\KTK	XQNQMNOFH�XQ�
[QMNOFH	 RNTcQ]FH	 kG G̀MhLUOTK	 OTN	 MTJMQXQNhLU�
OTK	 kG	���0�������	��/	PGMTYg	 MbK	X]b�
MG�K̂ K	XQJ	FRGN\KTK	[MTLG]W	JXG]FOc]T[U	OTMW	
MUK	 NKbMNOh	 RNTRNOT[lT$	 kG G̀MhLUOG	 XG]TNMF]b	 U	
OT ]̀GMNOQJ̀ lKU/	fNT	KT	 GXNwGwTNbLGl	U	RNTcQ]NOh	
FOc]T[U	 MUH	 OT ]̀GMNOQJ̀ lKUH$	 KGc]NOW	 GO\J̀ l�
[kTMT	 kG G̀MhLUOTK	 kG	 TKW J̀[U	 OTMW	 B��"��*/	
pQ[QMNOQXQlU[U	 MUH	 FOc]T[UH	 FRGNYG	 nMN	 U	 OT �̀
]GMNOQJ̀ lKU	 GlKTN	 G Ẁ\N[MT	 TKN\KGg[NkU	 [MT	 d̂ T�
kW]MJ]GH$	 GK̂ 	JXG]GOc]WdGMTN	 kGMW	TXn	�	UkF�

]GH	QJ]UMU]NOhH	TXQ l̀Kb[UH	OTN	U	FOc]T[U	MUH	
TJYWKGN	 TOnkT	 XG]N[[nMG]Q	 kGMW	 TXn	 �	 UkF]GH	
QJ]UMU]NOhH	TXQ l̀Kb[UH/	mT	TXQMG F̀[kTMT	TJMW	
GXNwGwTN^LUOTK	kGMW	TXn	TKQ[Q�[MQ\UkNOh	TKW�
J̀[U/	IG	MQkFH	TXn	d̂ T	kW]MJ]GH	JXh]\G	\TkU�
ǹ	 GXlXGRQ	 FOc]T[UH	 MUH	 OT ]̀GMNOQJ̀ lKUH$	 GK̂ 	
[G	 MQkFH	TXn	 d̂ T	kGMW	TXn	TXQ l̀Kb[U	�	OTN	�	
UkG]^K	U	FOc]T[U	hMTK	[Tc^H	TJYUkFKU$	OJ]l�
bH	 [MT	 [b ÙKT]NTOW	 GXNLU ǸTOW	 OgMMT]T/	 mT	
OgMMT]T	 MbK	KGc]NO^K	[XGN]TkWMbK	RGK	FRGNYTK	
OTklT	 kGMTwQ h̀	 [MUK	 FOc]T[U	 MUH	 OT ]̀GMNOQJ�
l̀KUH/	 v	 XT]Qg[T	 G]ST[lT	 TXQMG G̀l	 MUK	 X]^MU	
TKTcQ]W	 XQJ	 [JKRFGN	 MT	 T]\NOW	 [MWRNT	 MUH	 KG�
c]NOhH	 lKb[UH	 kG	 MUK	 FOc]T[U	 MUH	 OT ]̀GMNOQJ�
l̀KUH/	 v	 OT ]̀GMNOQJ̀ lKU$	 kNW	 T[wG[MNQ�[JKRGn�
kGKU	X]bMG�KU	kQ]NTOQg	wW]QJH	��	20$	TXQMG G̀l	
[UkTKMNOn	 XT]WSQKMT	 MQJ	 _KRQX T̀[kTMNOQg	 eN�
OMgQJ/	�\GN	XT]TMU]ULGl	nMN	U	OT ]̀GMNOQJ̀ lKU	[G	
TQ]MNOW	 GKRQLU ǸTOW	 OgMMT]T	 X]QWSGN	 MUK	 TXQ�
RNWMTYU	MbK	G[MNTO^K	[JKRF[GbK$	kF[b	T`̀ U G̀�
XNR]W[GbK	kG	MU	L]QkwQ[XQKRlKU/	VJMh	U	NRNnMU�
MT	XNLTKnK	KT	XTldGN	]n Q̀	OTMW	MU	RNTRNOT[lT	MUH	
KGc]NOhH	 lKb[UH$	 nXQJ	 GXNLU ǸTOW	 OgMMT]T	Jcl�
[MTKMTN	 GXNLU ǸQ�kG[GS\JkTMNOh	 kGMWwT[U/	 _XQ�
kFKbH	U	OT ]̀GMNOQJ̀ lKU	kXQ]Gl	KT	TXQMG G̀l	XNLT�
Kn	[UkTKMNOn	XT]WSQKMT	[MT	X]^MT	[MWRNT	 MUH	
lKb[UH/	
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�"����$	 p]Q[MTMGgQKMTH	 MT	 pGN]TkTMndbT	 kG	 iYGlT	 vXTMNOh	 Z[\TNklT	 TXn	
pQ J̀Q]STKNOh	VKGXW]OGNT	OTN	����	
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�<RR�QP�	 pTKGXN[MUkNTOn	 EQ[QOQkGlQ$	 ����R�[��F	 pTKGXN[MUkNTOn	 EQ[QOQkGlQ	 OTN	 ���KW[GNQ	
oT]RNQ\GN]QJ]SNOn	oFKM]Q$	VLhKT$	_`̀ WH	
	

1�q�p�p��	�\QJkG	hRU	RGlYGN$	XbH	U	\U ǸOh	QJ[l�
T	 0	 \Q]USQgkGKU	 XG]NGS\GN]UMNOW	 [G	 T[LGKGlH	
XQJ	JXQw h̀LUOTK	[G	TQ]MQ[MGcTKNTlT	XT]WOTk�
uU	X]Q[MWMGJ[G	MQ	kJQOW]RNQ	OTN	GXNMW\JKG	MUK	
TKWKUuh	MQJ	kGMW	MUK	GYb[bkTMNOh	OJO Q̀cQ]lT/	
�G h̀[TkG	 KT	 GXGOMGlKQJkG	 TJMFH	 MNH	 XT]TMU]h�
[GNH	 [G	 W`̀ GH	 c G̀SkQK̂ RGNH	 OTMT[MW[GNH$	 nXbH	
GlKTN	U	XQ J̀Q]STKNOh	TKGXW]OGNT	 �pV�	OTN	U	[J�
[MUkTMNOh	 c G̀SkQK̂ RUH	 TKMlR]T[U	 �IaV�$	 XQJ	
[JKQRGgGN	MUK	QYGlT	UXTMNOh	N[\TNklT	OTN	TKGXW]�
OGNT/	$�ZFrF	I	 ��	 \Ql]QN	 �����3	 2(�	 TKTN[LUMQ�
XQNhLUOTK$	RNT[b ÙK̂ LUOTK	OTN	 kXhOTK	[G	kU�
\TKNOn	 TG]N[kn$	 nXQJ	 OTN	 RNTMU]hLUOTK	 SNT	 ��	
^]GH/	 iYGlT	 UXTMNOh	 N[\TNklT	 OTN	 TKGXW]OGNT	
X]QO h̀LUOG	kG	 MUK	XG]lRG[U	 MQJ	UXTMQRbRGOT�
RTOMJ̀ NOQg	[JKRF[kQJ	OTN	MUK	MG ǸOQX ẀSNT	TKT�

[Mnkb[U	MUH	XJ̀ TlTH	kG	 MUK	OWMb	OQl Ù	c F̀wT/	
PGMW	 MQ	 \GN]QJ]SGlQ	 MT	 d̂ T	 GKJRTM^KQKMTK	 kG	
OQ`̀ QGNRh	 OTN	 O]J[MT`̀ NOW	 RNT g̀kTMT	 �3	  '�2(�	
^]T�	OTN	\b]l[LUOTK	[G	RgQ	QkWRGH�	MUK	QkWRT	
RG[cG]QYTklKUH	�ikWRT	0$	*>7�$	XQJ	F T̀wG	FS�
\J[U	6	(	0	[G	cJ[NQ Q̀SNOn	Q]n	OTN	 MUK	QkWRT	
G F̀S\QJ	�ikWRT	_$	*>7�$	XQJ	F T̀wG	cJ[NQ Q̀SNOn	
Q]n/	 PGMGS\GN]UMNOW	 G F̀S\QKMTK	 TNkQRJKTkNOFH$	
TNkTMQ Q̀SNOFH	OTN	wNQ\UkNOFH	XT]WkGM]QN$	QN	OJM�
MQOlKGH	 	 ����$	 ����$	 ����$	 �����$	 ��T$	 OTL^H	 OTN	
MQ	 �0�$	 XQJ	 TXQMG G̀l	 RGlOMU	 MQJ	 QYGNRbMNOQg	
�"����/	 mT	 TXQMG F̀[kTMT	 GOcWdQKMTN	 [TK	 kF[U	
MNkh	�	�0/	<lFR���qO�R��	_K̂ 	T]\NOW	OTN	QN	RgQ	
QkWRGH	GYG l̀[[QKMTK	XT]W`̀ U T̀	OTN	nkQNT$	kGMW	
MNH	 �����	^]GH	 MT	XGN]TkTMndbT	[MUK	ikWRT	_	
GkcWKNdTK	 GJ]hkTMT	 IaV	 OTN	 pV$	 GK̂ 	 MT	 d̂ T	
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[MUK	 ikWRT	 0	 hMTK	 [\GMNOW	 X]Q[MTMGJkFKT/	
IJSOGO]NkFKT$	[MNH	��	^]GH	kGMW	MQ	\GN]QJ]SGlQ	U	
ikWRT	 0$	 [G	 [gSO]N[U	 kG	 MUK	 ikWRT	 _$	 Gl\G	
JuU ǹMG]U	 kF[U	 XlG[U	 �5�$�}���3$5	 ]�	 �5$5}��
�3$�	   �(�$	 1��$����$	 \TkU ǹMG]U	 GKRQO]WKNT	
XlG[U	 ���/�}���/�	 ]�	 6�/7}���6/�	   �(�$	 1	
��$�6��$	 JuU ǹMG]U	 XlG[U	 RNhLU[UH	 [MQK	 GSOF�
cT Q̀	 �7�$�}����$�	 ]�	 67$�}���3$�	   �(�$	 1	
��/����$	\TkU ǹMG]T	GXlXGRT	TkkbKlTH	 �����6�	
]�	7�3����$	1��$���$	kNO]nMG]U	 G̀JOQOJMMW]b[U	
��7�������6	 ]�	 ��6����7��$	 1��$�3�	 OTN	 ǸSn�
MG]U	 L]QkwQXGKlT	 �63737��3��6�	 9�	 �67���	
���756$	 1��$�3�/	 mQ	 �0�	 MUH	 ikWRTH	 0	
TJYhLUOG	 ǸSnMG]Q	TXn	n$MN	[MUK	ikWRT	_		����	
]�	7��$	1��$/�3�	OTN	MT	GXlXGRT	����	XT]FkGNKTK	
[G	 \TkU Ẁ	 GXlXGRT	 knKQ	 [MUK	 ikWRT	 0	 �[MU	
��U	 ^]T	 66/�6}���5	 ]�	 3��}���5�	 1(� '�$	
1��/��6	 OTN	 [MUK	 ��U	 ^]T	 �6/�7}����/��	 ]�	
���}��67�	1(� '�$	 1��$��3�/	iN	 W`̀ GH	 OJMMQOlKGH	
RGK	 RNFcG]TK	 [UkTKMNOW	 kGMTYg	 MbK	ikWRbK/	v	
wNQulT	hXTMQH	FRGNYG	XT]nkQNT	Q ǹO Ù]bMNOh	KF�
O]b[U	OTN	[MNH	RgQ	ikWRGH$	GK̂ 	U	wNQYlT	KGc]Qg	
FRGNYG	 QYGlT	 [b ÙKT]NTOh	KFO]b[U	 [MUK	ikWRT	
_$	 T`̀ W	 MF G̀NT	 X]Q[MT[lT	 [MUK	 ikWRT	 0/	
7\Ol���qO��	v	FS\J[U	0	[G	XGN]TkTMndbT	kG	
QYGlT	 UXTMNOh	 N[\TNklT$	 kGN^KGN	 MUK	 XT]TSbSh	
MUH	 X]Qc G̀SkQK̂ RQJH	 OJMMQOlKUH	 ����$	 kGN^KGN	
MQ	QYGNRbMNOn	�"����	OTN	X]Q[MTMGgGN	MT	d̂ T	TXn	
MUK	IaV	OTN	MUK	pV$	XQJ	OTMW	OTKnKT	[JKQRGg�
QJK	MUK	QYGlT	UXTMNOh	TKGXW]OGNT/	
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pJ]UKNOnH	�XQRQ\FTH	MUH	�J]GQGNRNOhH	i]knKUH	V��	EFQH	aT]kTOQ Q̀SNOnH	
IMn\QH	SNT	oT]RNQX]Q[MT[lT	OTN	� G̀S\Q	MQJ	IbkTMNOQg	�W]QJH	

o/	pWKMQH$	Z/	PQJ]QgdUH$	j/	�JKT]hH$	V/	onOONKQH$	e/�/	onOONKQH		

_]ST[Mh]NQ	 aT]kTOQ Q̀SlTH$	 ZTM]NOh	 I\Q h̀	 VLUK̂ K	 OTN	 �
U
	 oT]RNQ Q̀SNOh	 o ǸKNOh$	 �KW[GNQ	

oT]RNQ\GN]QJ]SNOn	oFKM]Q$	pTKGXN[MhkNQ	VLUK̂ K	

eNTcQ]GMNOFH	 G̀NMQJ]SlGH	MbK	JXQRQ\FbK	MUH	LJ�
]GQGNRNOhH	 Q]knKUH	 T	 ���T�	 OTN	 w	 ���w�	 F\QJK	

TKTSKb]N[MGl	 MG G̀JMTlT	 OTN	 TXQRlRQKMTN	 GlMG	 [G	
RNTcQ]NOh	 N[MNOh	 GKMnXN[U	h	[G	X]TSkTMNOFH	 G̀N�
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MQJ]SNOFH	RNTcQ]FH	MbK	RJQ	N[QkQ]c^K/	iN	���	
[JKRFQKMTN	kG	MU	kGMTS]Tch	RNTcQ]GMNO^K	SQKNRl�
bK	 OTN	 kG[Q T̀wQgK	 RNTcQ]GMNOFH	 cJ[NQ Q̀SNOFH	
G̀NMQJ]SlGH/	eNG]GJKh[TkG	MNH	XNLTKFH	cJ[NQ Q̀SN�
OFH	 [JKFXGNGH	 MUH	 GO G̀OMNOhH	 TKT[MQ h̀H	 MQJ	 T�	
JXQRQ\FT	 MUH	 LJ]GQGNRNOhH	 Q]knKUH	 [MQ	 OT]RN�
TSSGNTOn	 OTN	 MQ	 kGMTwQ Ǹ[kn	 kG	 [Mn\Q	 MUK	 TKW�
XMJYU	KG^K	cT]kTOQ Q̀SNO^K	[Mn\bK	SNT	MNH	OT]�
RNTOFH	 XTLh[GNH/	 
�F��r��P�N$	 FKT	 XT]WSbSQ	
MUH	TkNQRT]nKUH	kG	NRNnMUMGH	GO G̀OMNOQg	TKMTSb�
KN[Mh	MQJ	��T�	�5�	 (�2($	kNT	cQ]W	MUK	UkF]T�	
\Q]UShLUOG	 SNT	 �	 GwRQkWRGH	 [G	 GXlkJGH	B!�")�	
�0����$	GK̂ 	GXlkJGH	[MQJH	QXQlQJH	\Q]UShLUOG	
�$��	 kGLJ̀ Q[G`̀ QJ̀ ndU	 \]U[NkQXQNhLUOTK	 bH	
kW]MJ]GH	 ������/	 �XQLJ]GQGNRN[knH	 ��t���	
X]QO h̀LUOG	 kG	 \Q]hSU[U	 X]QXJ̀ LGNQJ]TOl ÙH	
��$�3��/	 VXQkQKbLGl[GH	 OT]RNFH	 MbK	 QkWRbK	
0���	 OTN	 ����	 RNTXQMl[MUOTK	 OTMT	 �)*(�*�
+&�--	 OTN	JXQw h̀LUOTK	[G	 ��	 !*	 Q ǸOh	 N[\TNklT	
kURGKNOhH	]QhH	�Z�	OTN	�3	 !*	GXTKTNkWMb[U	���/	
mT	 GXlXGRT	 MUH	 �6	 hMTK	 XT]nkQNT	 [MNH	 QkWRGH	
����	 OTN	 0���/	 v	 T�kJQ[lKU	 wT]GNWH	 T J̀[QJ	
�T�����	 kGN^LUOG	 [MU	 0���	 QkWRT$	 1��$�3	
GK̂ 	U	w�kJQ[lKU	wT]GNWH	T J̀[QJ	 �w�����	OTN	U		
�)

�}
����T[U	 �������	 hMTK	 XT]nkQNGH	 kG	 MUK	

����	QkWRT/	IMUK	�t��	QkWRT$	U	T����	OTN	U	
�����	 kGN^LUOTK	 GK̂ 	 U	 w����	 TJYhLUOG$	
1��$�3/	IMUK	QkWRT	0���	U	OT]RNTOh	[J\KnMU�
MT$	U	kGLN[\TNkNOh	 MG Q̀RNT[MQ ǸOh	XlG[U	 MUH	T]N�
[MG]WH	 OQN l̀TH	 OTN	 U	 TXG G̀JLF]b[U	 �0�	 hMTK	
[UkTKMNOW	kGNbkFKGH/	v	N[\TNkNOh	[g[XT[U	hMTK	
TKG[MT k̀FKU$	 GK̂ 	 U	 wT[NOh	 [J[MT M̀NOnMUMT	 XT�
]QJ[lT[G	 kNO]h	 kGlb[U/	 mT	 TXQMG F̀[kTMT	 TJMW	
RGl\KQJK	 nMN	 U	 TKT[MQ h̀	 MQJ	 ��T�	 JXQRQ\FT	
QRUSGl	 [G	 OT]RNQX]Q[MT[lT	 X]QOT`̂ KMTH	 GO G̀�
OMNOn	 N[MNOn	 JXQLJ]GQGNRN[kn$	 \b]lH	 [UkTKMNOh	
T]KUMNOh	 NKnM]QXU	R]W[U/	_XNX F̀QK$	XT]TMU]h�
LUOTK	[UkTKMNOFH	T`̀ TSFH	Mn[Q	[MUK	X]n[ ÙuU	
cTSUMQg	n[Q	OTN	 [bkTMNOQg	wW]QJH/	oTN	 QN	 RJQ	
TJMQl	 XT]WkGM]QN	 kGN^LUOTK	 [UkTKMNOW	 kG	 MUK	
TKT[MQ h̀	 MQJ	 ��T�$	 GK̂ 	 U	 \Q]hSU[U	 R]QKG�
RT]nKUH	 kTdl	 kG	 LJ]QYlKU	TKF[MGN G̀	 MUK	TgYU[U	
MUH	 n]GYUH	 OTN	 MUH	 OT]RNTOhH	 [J\KnMUMTH	 XQJ	
X]QOT G̀l	 U	 MG G̀JMTlT/	 VJMn	 Gl\G	bH	 TXQMF G̀[kT	
MUK	 GO[G[UkT[kFKU	 kGlb[U	 MQJ	 [bkTMNOQg	 wW�
]QJH/	7\Ol���qO�R�QY$	U	[UkTMQRQMNOh	QRnH	MUH	
LJ]GQGNRNOhH	Q]knKUH	kXQ]Gl	KT	]JLkN[MGl	 GO G̀�
OMNOW	[MQ	GXlXGRQ	MbK	LJ]GQGNRNO^K	JXQRQ\FbK	
kG	 [UkTKMNOFH	 cJ[NQ Q̀SNOFH	 OTN	 LG]TXGJMNOFH	
X]QGOMW[GNH/	 �J]GQGNRNOW	 TKW Q̀ST	 F\QJK	 RUkN�
QJ]SULGl	 OTN	 O ǸKNOFH	 kG F̀MGH	 w]l[OQKMTN	 hRU	 [G	
GYF ǸYU/	
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iN	\UkNOQl	XT]WSQKMGH	XQJ	kXQ]QgK	KT	wG M̀N^�
[QJK	h	KT	GKRJKTk^[QJK	MUK	TXQMG G̀[kTMNOnMU�
MT	MbK	RNTcn]bK	LG]TXGN^K	TXQMG Q̀gK	[UkTKMN�
On	 MQkFT	 GKRNTcF]QKMQH	 Mn[Q	SNT	 MQJH	 NTM]NOQgH	
\UkNOQgH	n[Q	OTN	SNT	MQJH	NTM]QgH	���/	mFMQNQN	XT�
]WSQKMGH	n\N	knKQ	kXQ]QgK	KT	OTMT[Mh[QJK	 MNH	
JXW]\QJ[GH	kQ]cFH	LG]TXGlTH	TXQMG G̀[kTMNOn�
MG]GH	 OTN	 MNH	 RNWcQ]GH	 XGN]TkTMNOFH	 LG]TXGlGH	
wN^[NkGH$	 T`̀ W	kXQ]QgK	GXl[UH$	JXn	SGKNOGJkF�
KU	FKKQNT$	KT	XT]F\QJK	MNH	X Ù]QcQ]lGH	SNT	MQK	
M]nXQ	 R]W[UH	 MbK	 RNWcQ]bK	 LG]TXGN^K	 MbK	
QXQlbK	\UkNOh	h	wNQ Q̀SNOh	wW[U	R]W[UH		XT]T�
kFKGN	TKGXT]O^H	OTMTKQUMh/	IG	TJMW	 MT	[\n ǸT$	
U	O Ẁ[U	 MbK	kGMT Q̀kTO]QOJO ǸO^K$	cTNKQkGKNOW	
N[\J]^K	 XT]TSnKMbK$	 [JdUMGlMTN	 ���3�/	 VJMW	 MT	
[J[MhkTMT$	M^]T	[G	X]Q\b]UkFKT	[MWRNT	O ǸKN�
O^K	RQONk^K	[G	RNWcQ]GH	T[LFKGNGH$	JXn[\QKMTN	
MU	 wG M̀lb[U	 MUH	 TOMNKQLG]TXGlTH	 MQJ	 OT]OlKQJ$	
GK̂ 	 GXNM]FXQJK$	h	TOnkT	OTN	 GKN[\gQJK$	 MU	cb�
MQRJKTkNOh	 LG]TXGlT	 MQJ	 OT]OlKQJ$	 MUH	 TLU]Q�
[O h̀]b[UH$	MbK	T[LGKGN^K	MQJ	TkcNw Ù[M]QGNRh	
OTN	T`̀ Qg/	
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IMT	 X`Tl[NT	 MQJ	 GKRNTcF]QKMQH	 kTH	 SNT	 MU	
[gKLG[U	 [JkXJOKbkFKbK	 OQJkT]NKNO^K	 XT]T�
S^SbK	OTN	MU	kG`FMU	TKMNc`GSkQK^RQJH	OTN	TKMN�
QYGNRbMNOhH	 MQJH	 R]W[UH$	 kG`GMhLUOTK	 TKMNR]W�
[GNH	MbK	��JR]QYJNKRQ`lQJ	�/�$	�$6�RNJR]Q��$��RN�
kGLJ`�7�wGKdQcQJ]TKn`UH	 �,�	 OTN	 3$�$7$��MGM]T�
JR]Q���KTcLn`UH	 �"�	 kG	 0��0	 �0�	 XT]QJ[lT	
��6�	 �L�$	 XQJ	 QRhSU[TK	 [MU	 [gKLG[U	 MbK	 OQJ�
kT]NKNO^K	XT]TS^SbK	&A�M
OTN	'	TKMl[MQN\T/	_Xl�
[UH	XT]T[OGJW[LUOTK	XT]WSbSW	MQJH	JXQOTMG�
[MUkFKT	 [MQK	 wGKdQ`NOn	 RTOMg`NQ/	 iN	 KFGH	 GK^�
[GNH	RQONkW[MUOTK	SNT	MUK	E(�]E��-� NOTKnMUMW	MQJH	
!�	KT	T``U`GXNR]QgK	kG	MUK	G`GgLG]U	[MTLG]h	]l�
dT	 MQJ	�$��RNcTNKJ`Q�XNO]JR]TdJ`lQJ	 �0����$	 !!�	
KT	 TKT[MF`QJK	 MU	 `NXNRNOh	 JXG]QYGlRb[U$	 !!!�	 KT	

RG[kGgQJK	MQ	JXG]QYGNRNOn	TKNnK$	 !9�	KT	TKT[MF�
`QJK	MU	R]W[U	MUH	cJMNOhH	`NXQYJSQKW[UH	OTN	9�	
SNT	 MUK	E(�]E]-	 NOTKnMUMW	 MQJH	KT	TKT[MF`QJK	 MQ	
QlRUkT	 MQJ	 WO]QJ	 XQRnH	 GXlkJT$	 XQJ	 GXWSGMTN	
TXn	GKRQRG]kNOh	\Q]hSU[U	OT]]TSGKlKUH/	

1GH<527@217�	 _lkT[MG	 GJSK^kQKGH	 SNT	 MU	 \]U�
kTMQRnMU[U	 MUH	 XT]Qg[TH	 G]GJKUMNOhH	 X]Q[XW�LGNTH	
TXn	 MQ	 X]nS]TkkT	 p��VfixVI	 ZZ	 [MT	 X`Tl[NT	 MQJ	
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_]GJKUMNOn	 �	 pGN]TkTMNOn	 mkhkT	 �����	 aT]kTOGJMNOhH	 �NQkU\TKlTH�	 pT�
]QJ[lT[U	e]T[MU]NQMhMbK	 OTN	 IMTMN[MNO^K	TXn	 MQK	PWNQ	 MQJ	 �55�	 FbH	 MQK	
eGOFkw]NQ	MQJ	����	

VXn[MQ`QH		_/		pTXT`nUH	

eNGJLJKMhH$	 _]GJKUMNOQg	 �	 pGN]TkTMNOQg	 mkhkTMQH	 �����	 �/�/$	 VKTX`U]bMhH	 oTLUSUMhH	
���7����	mkhkTMQH	_XN[MhkUH	MbK	�`NO^K$	pTKGXN[MUklQJ	pTM]^K	

mQ	 _]GJKUMNOn	 �	 pGN]TkTMNOn	 mkhkT	 MUH	 �����	
NR]gLUOG	MQK	PWNQ	MQJ	�55�/	�H	mkhkT	F\GN	TKT�
XMgYGN	 XQNOl`GH	 R]T[MU]NnMUMGH	 G]GJKUMNOQg	 OTN	
GOXTNRGJMNOQg	 \T]TOMh]T/	 eNTLFMGN	 GSOTMT[MW�
[GNH	OTN	GYQX`N[kn	SNT	MUK	X]TSkTMQXQlU[U	wNQ�
NTM]NOhH	OTN	X]Q�O`NKNOhH	cT]kTOGJMNOhH	F]GJKTH	
OTL^H	OTN	SNT	MUK	J`QXQlU[U	GOXTNRGJMNO^K	X]Q�
S]TkkWMbK/	
��qRN��PRNR�	�	 �T�	_XN[MUkQKNOh	�	
G]GJKUMNOh	[JKG]ST[lT	kG	o`NKNOFH	 MbK	 ZTM]NO^K	
I\Q`^K	 MbK	 _``UKNO^K	 pTKGXN[MUkNTO^K	 ZR]J�
kWMbK$	OTL^H	OTN	kG	o`NKNOFH	MQJ	_LKNOQg	IJ[Mh�
kTMQH	 �SGlTH$	 T``W	 OTN	 MQJ	 NRNbMNOQg	 MQkFT/	 �w�	
i]SWKb[U	 OTN	 J`QXQlU[U	 GOXTNRGJMNO^K	 X]Q�
S]TkkWMbK	 SNT	 GNRNOGJnkGKQJH	 OTN	 GNRNOGJkFKQJH	
NTM]QgH/	 �S�	 �`QXQlU[U	 XGN]TkTMNOQg	 kF]QJH	
X]QS]TkkWMbK	 [MT	 QXQlT	 [JkkGMF\GN	 U	 �����	
OTN	XQJ	X]QF]\QKMTN	TXn	GXN\Q]USh[GNH	MUH	fG�
KNOhH	 f]TkkTMGlTH	 �]GJKTH	 OTN	 mG\KQ`QSlTH	 OTN	
MUH	_J]bXT�OhH	�Kb[UH/	 �R�	p]QO`NKNOFH	 �E(�]E�
]-�	 XGN]TkTMNOFH	 RQONkFH	 KFbK	 kQ]lbK	 nXQJ	 U	
_MTN]GlT	F\GN	 MT	TXQO`GN[MNOW	RNOTN^kTMT	\]h[G�
^H	MQJH	�XTMFKMGH�/	�G�	�XN[MUkQKNOh	OTN	TKT`JMN�
Oh	 GKUkF]b[U	 o`NKNO^K$	 NTM]^K	 OTN	 W``bK	 GXN�
[MUknKbK$	nXbH	OTN	aQ]FbK$	SNT	MQ	G]SQ[MW[NQ	
MUH	 _MTN]GlTH	 OTN	 MQJH	 OTKnKGH	 `GNMQJ]SlTH	 MQJ/	
7R�R�qR�QY�	 VXn	 MQK	PWNQ	 MQJ	 �55�	 FbH	 OTN	 MQK	
eGOFkw]NQ	 MQJ	 ����$	 F\QJK	 X]TSkTMQXQNULGl	
���/���	XGN]WkTMT/	VKT`JMNOW�	�T�	XGN]WkTMT	kG	
MU	 \]h[U	 \Ql]bK	 bH	 dbNO^K	 X]QMgXbK	 ��5�$	
�w�	XGN]WkTMT	kG	 MU	\]h[U	OQKlO`bK	bH	dbNO^K	
X]QMgXbK	 �65�$	 �S�	 XGN]WkTMT	 kG	 MU	 \]h[U	
T]QJ]TlbK	bH	dbNO^K	X]QMgXbK	����/	<lFR��
��qO�R��	 mT	 XGN]WkTMT	 TJMW	 TcQ]Qg[TK	 [MUK	
J`QXQlU[U	XG]N[[nMG]bK	MbK	���	X]bMQOn``bK	
MT	QXQlT	kG	 MU	[GN]W	 MQJH	hMTK	G]GJKUMNOW	X]Q�
S]WkkTMT	 h	 JXn	 GOXnKU[U	 RNRTOMQ]NOFH	 RNTM]N�
wFH/	 mT	 GOXTNRGJMNOW	 kTH	 X]QS]WkkTMT	 �V+�
9)*,�+	��+!)"�!,	 �!-�	�.11&�"$	 MT	RNGLKh	IGkNKW�
]NT	�TXT]Q[OQXNOhH	jGN]QJ]SNOhH	kG	MQ	pTKGXN�
[MhkNQ	VLUK^K	OTN	 MUK	_J]bXTNOh	_MTN]GlT	�T�

XT]Q[OQXNOhH	 jGN]QJ]SNOhH$	 MQ	 iJ]Q`QSNOn$	 MQ	
fJKTNOQ`QSNOn$	 MQ	 p`T[MNOhH	 jGN]QJ]SNOhH	 O/W/�	
OTMF\QJK	MQ	�3�	MbK	XGN]TkWMbK	kG	\]h[U	\Ql�
]bK	bH	dbNO^K	X]QMgXbK/	iN	OnKNO`QN	OTN	QN	T�
]QJ]TlQN	\]U[NkQXQNhLUOTK	SNT	MT	wT[NOW	OTN	MT	
X]Q\b]UkFKT	 [GkNKW]NT	 PNO]Q\GN]QJ]SNOhH/	 V�
Xn	 MQ	 �55�	 F\QJK	 GOXQKULGl	 XG]N[[nMG]GH	 TXn	
5�	RNRTOMQ]NOFH	RNTM]NwFH	OTN	5	�)�"���/	�&	�kh�
kT	 F\GN	 MNkULGl	 kG	 63	 w]TwGlT	 [G	 G``UKNOW	 OTN	
RNGLKh	[JKFR]NT/	_Xl[UH$	MQ	���3	F`TwG	MQ	�]T�
wGlQ	 �]GJKTH	 OTN	 mG\KQ`QSNOhH	 VKWXMJYUH	 MQJ	
_kXQ]NOQg	OTN	�NQkU\TKNOQg	_XNkG`UMU]lQJ	VLU�
K^K$	 MQ	QXQlQ	SNT	X]^MU	cQ]W	TXQKGkhLUOG	[G	
_]GJKUMNOn	mkhkT	cT]kTOGJMNOhH	_MTN]GlTH	[MUK	
_``WRT/	mQ	_]GJKUMNOn	�	pGN]TkTMNOn	mkhkT	GlKTN	
kF`QH	 MQJ	 �*"��*)"!&*)'	 �&.*,!'	 -&�	 �)<&�)"&�#	
�*! )'	�,!�*,�	�������/	�Xn	MQK	 ZTKQJW]NQ	MQJ	
���7$	 MQ	 mkhkT	 w]l[OGMTN	 [MNH	 KFGH	 MQJ	 GSOTMT�
[MW[GNH	 �/���	 M/k/	 kG	XQ``W	KFT	 G]ST[Mh]NT	 OTN	
RJKTMnMUMGH/	mQ	_]GJKUMNOn	�	pGN]TkTMNOn	mkhkT	
MUH	�����	TXQMG`Gl	FKT	GXNMJ\FH	X]nMJXQ	G]GJ�
KUMNOhH	 OTN	 GOXTNRGJMNOhH	 R]T[MU]NnMUMTH	 [MQK	
NRNbMNOn	 MQkFT	 OTN	 GNRNOnMG]T	 [MUK	 XT]TSbSNOh	
wNQkU\TKlT/	v	G]ST[lT	kTH	[MU]ldGMTN	[MT	GJ]b�
XT�OW	 X]nMJXT	 OTN	 [MNH	 TKMl[MQN\GH	 LG[kQLGMU�
kFKGH	T]\FH	OTN	OTKnKGH	`GNMQJ]SlTH/												
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VKQ[Q`QSNOFH	 VXQO]l[GNH	 pGXMNRNO^K	 VKT`nSbK	 MQJ	 _XNMnXQJ	 MUH	 �T[NOhH	
p]bMG�KUH	MUH	PJG`lKUH	�<1�6�55	�f]TkkNOW	OTN	oJO`NOW�	[G	�4��4	pQKMlONT	
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mkhkT	 jUkGlTH$	 mQkFTH	 i]STKNOhH	 jUkGlTH$	 �NQ\UkGlTH	 OTN	 aJ[NO^K	

p]Q�nKMbK$	pTKGXN[MhkNQ	pTM]^K$	��3��	pWM]T$	_``WH	
	

v	 IO`h]JK[U	 oTMW	 p`WOTH	 �Iop�$	 GlKTN	 \]nKNT	
T[LFKGNT	 MQJ	 oGKM]NOQg	 EGJ]NOQg	 IJ[MhkTMQH$	
XQJ	 \T]TOMU]ldGMTN	 TXn	 MQXNOW	 RNULhkTMT	 kT�
O]QcWSbK	 OTN	 m	 OJMMW]bK$	 TXQkJG`NKQXQlU[U	
OTN	 TX^`GNT	 MUH	 KGJ]Q`QSNOhH	 `GNMQJ]SlTH/	 �\GN	
GXNO]TMh[GN	 U	 TKMl`UuU	 nMN	X]nOGNMTN	 SNT	 TJMQW�
KQ[U	 T[LFKGNT$	 XQJ	 XJ]QRQMGlMTN	 TXn	 �0�}	 m	
`GkcQOgMMT]T	 TKMNSQKQGNRNOW	 SNT	 MQ	 oEI/	 �XQ�
uhcNT	 TJMQTKMNSnKT	 XG]N`TkwWKQJK	 [J[MTMNOW	
MUH	PJG`lKUH	 ��#�'!*	 %)�!,	 ��&"�!*$	�%��	 OTN	 U	
p]bMGQ`NXNRNOh	 p]bMG�KU	 ���&"�&'!1!+	 ��&"�!*$	
����/	IgS\]QKGH	LG]TXGJMNOFH	X]Q[GSSl[GNH	 MUH	
Iop	XG]N`TkwWKQJK	 MQ	[\GRNT[kn	OTN	 MU	 \]h[U	
XGXMNRNO^K	 TKT`nSbK	 XQJ	 [\GMldQKMTN	 kG	 MUK	
T[LFKGNT$	 ^[MG	 KT	 \]U[NkQXQNULQgK	 MG`NOW	 bH	
TKQ[Q]JLkN[MNOW	cW]kTOT/	IMUK	XT]Qg[T	kG`F�
MU$	[\GRNW[MUOTK	OTN	[JKMFLUOTK	XGXMNRNOW	TKW�
`QST	 MQJ	 _XNMnXQJ	 MUH	 �T[NOhH	 p]bMG�KUH	 MUH	
PJG`lKUH$	�%��6�55	kG	T``TSFH	[G	LF[GNH	O`GNRNW$	
kG	[OQXn	KT	GXNMGJ\LGl	OT`gMG]U	[gKRG[U	kG	MQ	
M]NkQ]NTOn	[gkXQ`QOQ/	mT	TKW`QST	TJMW	 !�	TKT�
kGl\LUOTK	kG	�& 1'�"�	��.*+s�	�+�.9)*"	����	
OTN	 ]JLkN[MNOn	 RNW`JkT	 cb[c&]NO^K	 ��%��	 OTN	
MT	 XQKMlONT	 GKFLUOTK	 kNT	 cQ]W	 !!�	 MT	 XGXMNRNOW	

TKW`QST	[JdGgSLUOTK	kG	TKUSkFKU	kTKKWKU	kF�
[b	
��	'!*2��	OTN	MT	XQKMlONT	GKFLUOTK	RgQ	cQ�
]FH	�UkF]GH	�$	���/	�U`JOW	�4��4	XQKMlONT	GKFLU�
OTK	 JXQRn]NT	 [MU	 wW[U	 MUH	 QJ]WH/	 mUK	 ��

U
	

UkF]T	MT	XQKMlONT	LTKTM^LUOTK	OTN	m	`GkcQOgM�
MT]T	TXQkQK^LUOTK	TXn	MT	[X`UKQOgMMT]T$	kG	
[OQXn	 KT	 GYGMT[MGl	 U	 XT]TSbSh	 OJMMT]QONK^K	
���������/	v	FOO]N[U	���S	OTN	����	kGM]hLUOG	kG	
����1&"	 XGl]TkT	 OTN	 U	 XT]TSbSh	 TKMN[bkWMbK	
kG	 GKdJkQ[gKRGMU	 TKQ[QX]Q[]QcUMNOh	 kFLQRQ$	
�����/	pT]TMU]h[TkG	nMN	U	\]h[U	��	SNT	TKQ�
[QXQlU[U	XT]WSGN	\TkU`W	GXlXGRT	���S	OTN	 ���
�$	[G	TKMlLG[U	U	\]h[U	XGXMNRNO^K	TKT`nSbK	�)'�
"���+	 1�1"!+�	 '!()*+��	 [JdGgSkGKT	 kG	 TKUSkFKU	
kTKKWKU	XT]WSQJK	JuU`W	GXlXGRT	����	OTN	OTLn�
`QJ	 ���S/	 _Xl[UH$	 U	 XT]TSbSh	 TKMN[^kTMbK	
��(�	 "&")'$	 �(��$	 �(�)	 OTN	 �(��	 FKTKMN	 MbK	 n`bK	
MbK	 XGXMNRNO^K	 TKT`nSbK	 kG`GMhLUOG/	 �`T	 MT	
TKW`QST	 GYGMWdQKMTN	 [MQ	 XGN]TkTMNOn	 kQKMF`Q	
_V_	OTN	[G	XGN]WkTMT	TKMTSbKN[kQg	E(�]E]-	 OTN	
E(�]E��-/		
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iN	T``U`GXNR]W[GNH	kGMTYg	MbK	X]bMG�K^K	TXQ�
MG`QgK	 MU	 wW[U	XQ``^K	wNQ`QSNO^K	 RNG]ST[N^K/	
i	kU\TKN[knH	MUH	kQ]NTOhH	TKTSK^]N[UH	OTN	T`�
`U`GXlR]T[UH	MbK	kTO]QkQ]lbK	kXQ]Gl	KT	kG`G�
MULGl	 knKQ	 kF[b	 MUH	 TXQ[TchKN[UH	 MbK	 M]N[�
RNW[MTMbK	 RQk^K	 MbK	[\UkTMNdnkGKbK	[JkX`n�
ObK	OTN	U	cT[kTMQ[OQXlT	���	GlKTN	FKT	N[\J]n	
G]ST`GlQ	SNT	 MQK	OTLQ]N[kn	 MUH	RQkhH	[G	RNW`J�
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FbH	 MNH	 6���������	 SNT	 MQK	 Nn	 MUH	 UXTMlMNRTH	�/	
IOQXnH	 MUH	 XT]Qg[TH	 kG`FMUH	 GlKTN	 KT	 TYNQ`Q�
SULGl	U	kQ]NTOh	MG\KNOh	TKl\KGJ[UH	KQJO`G�KNO^K	
QYFbK	�EVm�	SNT	MQK	 Nn	MUH	UXTMlMNRTH	�	[JSO]N�
MNOW	kG	MUK	GYFMT[U	MQJ	VJ[M]T`NTKQg	TKMNSnKQJ	
��<��(�/	fNT	MQ	`nSQ	TJMn	G`F\LU[TK	5���	kQKW�
RGH	 TlkTMQH	 SNT	 �<��(	 kG	 MU	 kFLQRQ	 P_ZV	
����t�	 �	 �<<&""�	 OTN	 kG	 MUK	 kQ]NTOh	 MG\KNOh	
EVm	�������	���	��C�����C��%C	��&,'�!~	8'�
"�!&�	SNT	MQK	X]Q[RNQ]N[kn	MQJ	�%C�0��/	IG	[g�
KQ`Q	��	TNkQRQM^K	XQJ	w]FLUOTK	LGMNOQl	 FKTKMN	
MQJ	�<��($	QN	��	hMTK	�%C�0��	LGMNOQl$	 GK^	QN	
JXn`QNXQN	 �	 w]FLUOTK	 T]KUMNOQl	 kG	 MUK	 kFLQRQ	
EVm/	 _XNX`FQK$	 TXn	 MNH	 ��	 cNW`GH	 TlkTMQH	XQJ	
w]FLUOTK	 [JKQ`NOW	 KT	 F\QJK	 LGMNOn	 �%C�0��$	
knKQ	QN	��	Gl\TK	LGMNOn	�<��(/	mQ	XNQ	[UkTKMNOn	

RG	 hMTK	 MQ	 SGSQKnH	 nMN	 TXn	 TJMFH	 MNH	 �	 cNW`GH	
XQJ	w]FLUOTK	EVm	LGMNOFH	OTN	�<��(	T]KUMNOFH	
n`GH	 Gl\TK	 LGMNOn	 �*"!�����	 OTN	 T]KUMNOn	 �*"!�
�<�/	 mQ	 SGSQKnH	 TJMn	 RNOTN^KGN	 MQ	 oFKM]Q	 kTH	
XQJ	G`FS\GN	MQJH	RGlOMGH	�*"!�����	OTN	�*"!��<�	
wW[GN	X]bMQOn``QJ	XWKb	TXn	kNT	RGOTGMlT/	�M[N	
`QNXnK	 F\QKMTH	XWKMT	bH	 SK^kQKT	 MUK	 T[cT`h	
\]h[U	 MQJ	 TlkTMQH	 [MQ	 oFKM]Q	 VNkQRQ[lTH	 MQJ	
EQ[QOQkGlQJ	 >� up�F	� <�r���		 \]U[NkQXQNGlMTN	
XT]W``U`T	 kG	 MQK	 Q]Q`QSNOn	 F`GS\Q	 ��<��($	
�*"!�����	OTN	�*"!��<��	OTN	Q	kQ]NTOnH	F`GS\QH	
�EVm�$	GYT[cT`ldQKMTH	MUK	OT`gMG]T	RJKTMh	XQN�
nMUMT	TlkTMQH/	
	

�9)'.)"!&*	 &-	 "��	 �&'�,.')�	 ��"�&+	 &-	 "��	
�.,'�!,	 �,!+	 ���"!*(	 -&�	 "��	 0!)(*&�!�	 &-	
��1)"!"!�	%	


&*�")*"!*&�	�'�~&1&.'&�$	�)�"��*&1!	���'!&.		



'F�7G:1
52>�2<@52867�H6=12<7I�7H1
2<7=>7�8<2�<:<�@GJ6�;<5=<81G@284:��5>K>:@4:A��<@5<A�199<7A�0##"���&,����	

 
%'&&+	 ��*"��$	 ��E-�� �(%���� f-�.E��U$	 �)"�)�$	
����,�	

C�D�)-�%��	C!�.�	&-	��1)"!"!�	%$	*.,'�!,	),!+	"��"!*($	
.*!"�	.�!*($	<'&&+	"�)*�-.�!&*$	�,�)!)	��(!&*	

�*	 "�!�	�".+#	;�	�~) !*�+	 "��	<'&&+	.*!"�	,&''�,"�+	
!*	 &.�	 %'&&+	 ��*"��	 <�";��*	 ��������	 )*+	 6�����
����	 -&�	 "��	9!�.�	&-	��1)"!"!�	%/	�.�	1.�1&��	 !�	 "&	
�9)'.)"�	 "��	  �"�&+	 &-	 *.,'�!,	 ),!+	 "��"!*(	 �����	
,& 1)�)"!9�	 "&	 "��	 �<��(	 "��"!*(/	 &�	 "�!�	 ��)�&*	
;�	 �,���*�+	 5���	 <'&&+	 .*!"�	 .�!*(	 "��	 ������	
���	��C��$	��C$	�%C	��&,'�!~	8'"�!&	)��)#	)*+	"��	
����	 �<<&""	 ���t�	 )��)#/	 �& 	 "��	 ��	 <'&&+	
+&*&��	;�!,�	;���	 -&.*+	1&�!"!9�	 "&	�<��($	 "��	��	

;���	 �%C�0��	 ,&*-!� �+	 1&�!"!9�$	 ;�!'�	 "��	 �	 &-	
"�� 	;���	*�()"!9�$	;��*	"��"�+	;!"�	"��	 &'�,.')�	
 �"�&+	���/	.�"��� &��$	 -�& 	 "��	��	<'&&+	.*!"�	
;!"�	1&�!"!9�	�%C�0��	&*'#	"��	��	�)+	1&�!"!9�	"��	
�<��(/	�*"����"!*('#$	"����	�	<'&&+	.*!"�	;�!,�	;���	
-&.*+	�%C�0��	1&�!"!9�	)*+	�<��(	*�()"!9�	;���	
)''	�)9�	�*"!�����	1&�!"!9�	)*+	�*"!��<�	*�()"!9�/	
��!�	-),"	�)�	,& �	!*	)*	)(��� �*"	;!"�	&.�	1�&"&�
,&'	-&�	,��,2!*(	�*"!�����	)*+	�*"!��<�	�! .'")*��
&.�'#	 ;!"�	 �<��(/	 B �	 ,&*,'.+�	 "�)"	 "��	 1)�)''�'	
�~) !*)"!&*	�,')��!,)'	)*+	 &'�,.')��	-&�	"��	9!�.�	&-	
��1)"!"!�	 %	 �*�.���	 "��	 <��"	 A.)'!"#	 &-	 <'&&+	 -&�	
"�)*�-.�!&*/	

	

��

I\GRNT[knH	OTN	IgKLG[U	VKT`nSbK	MUH	V``U`QJ\lTH	33��3�3	MUH	V�	�XQkQ�
KWRTH	MQJ	pT]WSQKMT	phYUH	MQJ	VlkTMQH	C���)	

j/	VKT[MT[nXQJ`QH
�
$	Z/	IT]USNWKKUH

�
$	f/	IMTJ]nXQJ`QH

��
OTN	P/	�NTOQXQg`QJ�oJ]NT�

OlRQJ
�	

�
mkhkT	jUkGlTH$	pTKGXN[MhkNQ	pTM]^K$	��3��	pWM]T	OTN

	�
mkhkT	jUkGlTH$	V]N[MQMF`GNQ	pTKG�

XN[MhkNQ$	3����	�G[[T`QKlOU$	_``WH
	

		
v	 XhYU	 MQJ	 TlkTMQH	 GlKTN	 [UkTKMNOh	 [MUK	 X]Q�
cg`TYU	 MQJ	 Q]STKN[kQg	 TXn	 TNkQ]]TSlGH	 OTN	
X]TSkTMQXQNGlMTN	 kG	 MUK	 XT]TSnkGKU	 L]QkwlKU/	
v	GKG]SQXQlU[U	nkbH	MUH	RNTRNOT[lTH	XhYUH	[G	
cJ[NQ`QSNOFH	 [JKLhOGH	 XG]NQ]ldGMTN	 [G	 MQXNOn	
GXlXGRQ	XWKb	[MQ	 M]TgkT	 MQJ	 TSSGlQJ$	XQJ	 TN�
kQ]]TSGl/	 v	 GOM]QXh	 MQJ	 ]JLkQg	 XT]TSbShH	
L]QkwlKUH	 QRUSGl	 [G	 GXFOMT[U	 MUH	 R]W[UH	 MUH	
kF[b	kGMTcQ]WH	 MUH	[MU	SGKNOh	OJO`QcQ]lT	 MQJ	
TlkTMQH/	 v	 GOM]QXh	 TJMh	 MUH	XT]TSbShH	 L]Qk�
wlKUH	GlKTN	TKGXNLgkUMU/	IJKGX^H	OWLG	X]Q[XW�
LGNT	XQJ	GkXQRldGN	MQ	[\UkTMN[kn	c`GwNOhH	h	T]�
MU]NTOhH	L]nkwb[UH	X]QcJ`W[[GN	TXn	RJKUMNOW	
LTKTMUcn]GH	 GXNX`QOFH	 OTN	 wG`MN^KGN	 MNH	[JKLh�
OGH	 GXNwlb[UH/	 v	 XT]Qg[T	 F]GJKT	 TKTcF]GMTN	
[MU	 [gKLG[U	 wNQ`QSNO^H	 GKG]S^K	 XGXMNRlbK$	 MT	
QXQlT	GXNRN^OGMTN	GXN`GOMNOW	KT	TKT[MF``QJK	MUK	
GYT]M^kGKU	TXn	MQK	XT]WSQKMT	Zj	����	kGSN[MQ�
XQlU[U	MUH	XT]TSbShH	L]QkwlKUH	OTN	OTMW	[JKF�
XGNT	MUK	GXNX`FQK	GKG]SQXQlU[U	MbK	TNkQXGMT`l�
bK/	 mT	 XGXMlRNT	 TJMW	 wT[ldQKMTN	 [MNH	 XG]NQ\FH	
XQJ	 T``U`GXNR]W	 Q	 C���)	 kG	 MQK	 ��/	 �	 C���)	
XG]N`TkwWKGN	MNH	JXQkQKWRGH	V�����%��6������	
kG	 kNT	 kQ]NTOh	 kWdT	�6��	20)/	�	 gXT]YU	TJMh	
MbK	T``U`QJ\N^K	QRUSGl	[MU	RUkNQJ]SlT	kNTH	wT�
]NWH	 T`J[lRTH	 �������%�	 OTN	 kNTH	 G`Tc]WH	 �V6�
������/	v	T``U`QJ\lT	33��3�3	MUH	V�	JXQkQKW�
RTH	GlKTN	U	GYhH�		
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IOQXnH	MUH	G]GJKUMNOhH	kTH	X]Q[XWLGNTH	GlKTN	U	
[gKLG[U	OTN	wNQ`QSNOh	TYNQ`nSU[U	S]TkkNO^K	OTN	
OJO`NO^K	XGXMNRlbK$	TKT`nSbK	MUH	V�	JXQkQKW�

RTH$	 kG	 [Mn\Q	 MUK	 XT]GkXnRN[U	 MUH	 T``U`GXl�
R]T[UH	 MQJ	 C���)	 kG	 MQK	 ��)$	 ^[MG	 KT	 TKT�
[MF``GMTN	U	X]nQRQH	MUH	GKG]SQXQlU[UH	MUH	Xh�
YUH	 OTN	 MUH	 [J[[bkWMb[UH	 MbK	 TNkQXGMT`lbK	
[MQ	 TlkT/	 mT	 TKT`nST	 XQJ	 XT]T[OGJW[MUOTK	
OTLT]ldQKMTN	 ���������$	 MTJMQXQNQgKMTN	 �����
���	 OTN	 TYNQ`QSQgKMTN	 bH	 X]QH	 MUK	 wNQ`QSNOh	
MQJH	 R]T[MNOnMUMT	 FKTKMN	 MQJ	 XT]WSQKMT	 XhYUH	
MQJ	TlkTMQH	C���)/	
�
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IJKRJT[knH	mkUkTMNO^K	PGLnRbK	OTN	jUkNOhH	IgKRG[UH	SNT	MU	IgKLG[U	MQJ	
eNkG]QgH	MQJ	����	mQkFT	MUH	�0��	p]bMG�KUH	

q/	�T[N`GlQJ$	e/	fWMQH	OTN	o/	PXW]`QH	

mkhkT	jUkGlTH$	pTKGXN[MhkNQ	pTM]^K$	pWM]T	��3��$	_``WH	
	

�NH	 MG`GJMTlGH	 RgQ	 RGOTGMlGH$	 U	 \UkNOh	 [gKRG[U	
[G	[JKRJT[kn	kG	MkUkTMNOFH	kGLnRQJH	F\GN	GYG`N�
\LGl	[G	 N[\J]n	G]ST`GlQ	SNT	MU	[gKLG[U	XGXMNRl�
bK	OTN	kNO]^K	X]bMG�K^K/	IG	X]QUSQgkGKU	kG`F�
MU	kTH	U	kFLQRQH	F\GN	GcT]kQ[MGl	kG	GXNMJ\lT	SNT	
MU	 [gKLG[U	 MQJ	 ���kG]QgH	 ����	 MQkFT	 MUH	
�+ �	X]bMG�KUH	��$��/	PG	[OQXn	KT	GXGOMGlKQJ�
kG	 MNH	 MG\KNOFH	 MUH	 \UkNOhH	 [gKRG[UH	 XF]T	 TXn	
MQJH	XG]NQ]N[kQgH	MQJ	kGSFLQJH$	XQJ	[J\KW	GXN�
wW``QKMTN	 TXn	 MUK	 O`T[[NOh	 	 kGLQRQ`QSlT	 [G	
[MG]GW	cW[U$	[MUK	XT]Qg[T	G]ST[lT	TKTcF]QJ�
kG	MU	[gKLG[U	MQJ	RNkG]QgH	MQJ	����	MQkFT	MUH	
�+ �/	 mn[Q	 Q	 ���XGXMNRNOnH	 LGNQG[MF]TH	 n[Q	
OTN	 MQ	�m�OJ[MG�KJ`Q�XGXMNRNOn	MkhkT$	XQJ	\]U�
[NkQXQNhLUOTK	SNT	 MUK	TKMlR]T[U	 MUH	[gKRG[UH$	
XT]T[OGJW[MUOTK	 kG	 MG\KNOFH	 MkUkTMNOhH	 [Jk�
XgOKb[UH	 [G	 [MG]Gh	 OTN	 JS]h	 cW[U/	 �`T	 MT	
X]Q[MTMGJkFKT	XGXMNRNOW	MkhkTMT	XQJ	\]U[NkQ�
XQNhLUOTK	[JKMFLUOTK	[MU	��\`b]QM]NMJ`Q	\`b�
]lRNQ	]UMlKU	kG	MUK	 &,�	
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eNOT]wQYJ`NOW	 OTN	 VdT�kTO]QOJO`NOW	 VKW`QST	 oQJkT]NK^K	 kG	 eJKTMnMUMT	
p]Q[RNQ]N[kQg	IJSOGKM]^[GbK	ZnKMbK	�GJRT]Sg]QJ	

I/	�QJM[TRWOU$	_/	xQJ[WOUH$	j/	_/	oTMG]NKnXQJ`QH	

_]ST[Mh]NQ	i]STKNOhH	jUkGlTH$	mkhkT	jUkGlTH$	pTKGXN[MhkNQ	o]hMUH$	7���6	v]WO`GNQ$	_``WH	
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IMUK	XT]Qg[T	kG`FMU	X]TSkTMQXQNhLUOG	U	[gK�
LG[U	 [GN]WH	 OQJkT]NKNOQg	 MgXQJ	 cLQ]NdnKMbK	
RGNOM^K	{*

�}
	OTN	U	kG`FMU	MQJ	cT[kTMQ[OQXNOQg	

X]Qcl`	MbK	G`GgLG]bK	OTL^H	OTN	MbK	RG[kGJkF�
KbK	kG	{*

�}	
kQ]c^K	MQJH/	iN	\]bkQcn]GH	QkW�

RGH	 MbK	 RGNOM^K	 XQJ	 XT]T[OGJW[LUOTK	 XG]N�
`TkwWKQJK	 OQJkT]lKGH	 JXQOTMG[MUkFKGH	 [MU	 6�
LF[U	 kG	 wGKdQLGNTdn`J`Q�	 OTN	 wGKdQYTdn`J`Q�
QkWRGH/	 _XFOMT[U	 MQJ	 [JdJSNTOQg	 [J[MhkTMQH	
MUH	 OQJkT]lKUH	 [MQ	 \]bkGKQ�6

s
$�s�6$��XJ]N�

RQ��$�)���$6�wGKdNkNRTdn`NQ	 Gl\G	 bH	 TXQMF`G[kT	
MUK	 XT]T[OGJh	 MQJ	 RGlOMU	 GOXQkXhH	 G]JL]Qg	
{*����%�/	i	MG`GJMTlQH	RGlOMUH	TKhOGN	[MUK	OT�
MUSQ]lT	MbK	RNOT]wQYJ`NO^K	RGNOM^K$	GK^	[MQJH	
JXn`QNXQJH	 RGlOMGH	 \]U[NkQXQNhLUOTK	 bH	 [Jk�
X`QOQXQNUMFH	TdT�kTO]QOJO`NOW	TKW`QST/	iN	XT�
]TXWKb	GK^[GNH	RNGSGl]QKMTN	kG	TOMNKQwQ`lT	Q]T�
MQg	OTN	QN	[MTLG]FH	RNW[MT[hH	MQJH	SNT	MQK	{*

�}
	

OJkTlKQKMTN	 TXn	 *�	 FbH	 kP/	 PGM]h[GNH	 cLQ]N�
[kQg	 MQJ	RGlOMU	{*����%�	XT]QJ[NWdQJK	 OTLT�
]h	 kGMTMnXN[U	 kGSl[MQJ	 khOQJH	 OgkTMQH	 GOXQ�
kXhH	kG	RF[kGJ[U	{*

�}
$	OTL^H	TKhOGN	[M&JH	RGl�

OMGH	 abMQGXTSnkGKUH	 PGMTcQ]WH	 aQ]MlQJ	
�����/	 mQ	 RGRQkFKQ	 TJMn$	 [G	 [JKRJT[kn	 kG	 MQ	
SGSQKnH	 nMN	 TgYU[U	 MUH	 [JSOFKM]b[UH	 NnKMbK	
{*

�}
	 X]QOT`Gl	 T``TSFH	 [MUK	 FKMT[U	 cLQ]N[kQg	

MQJ	RGlOMU$	GXNM]FXGN	MU	\]h[U	MQJ	{*����%�	bH	
RGlOMU	`nSQJ	GKMW[GbK	cLQ]N[kQg/	iN	JXn`QNXGH	
GK^[GNH	 TKhOQJK	 [MUK	 OTMUSQ]lT	 MbK	 RGNOM^K	
abMQGXTSnkGKUH	 PGMTcQ]WH	 v`GOM]QKlQJ	
�����/	 VgYU[U	 MUH	 [JSOFKM]b[UH	 NnKMbK	 {*

�}
	

RGK	 X]QOT`Gl	 kGMTMnXN[U	 MQJ	 kGSl[MQJ� khOQJH	
OgkTMQH	 RNFSG][UH�GOXQkXhH	 [MQJH	 RGlOMGH	 TJ�
MhH	 MUH	 OTMUSQ]lTH/	pT]QJ[NWdGMTN	 nkbH	 RNTO]N�
Mh	 RNTcQ]QXQlU[U	 [MNH	 GKMW[GNH	 cLQ]N[kQg	 MbK	
RG[kGJkFKbK	kG	{*

�}
	kQ]c^K	MQJH$	SGSQKnH	XQJ	

GXNM]FXGN	 MU	 \]h[U	 MQJH	 bH	 RGlOMGH	 XQJ	 RNGSGl�
]QKMTN	kG	TOMNKQwQ`lT	Q]TMQg/	
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IgKLG[U	pGXMNRQkNkUM^K	�T[N[kFKbK	[G	��MG`NOW	mkhkTMT	MUH	�.<�")*,�	�	

p/	fO`GdWOQH$	p/	�TOT`QXQg`QJ	OTN	f/	IMTJ]nXQJ`QH
	

mkhkT	jUkGlTH$	pTKGXN[MhkNQ	pTM]^K$	��3��	pWM]T$	_``WH	
	

_lKTN	 SGKNOW	 SKb[Mn	 nMN	XQ``W	 [JKLGMNOW	XGXMl�
RNT	GORU`^KQJK	OJMMT]Q[MTMNOh	R]W[U/	ZRNTlMG]T	
SNT	MUK	��	F\GN	TXQRGN\MGl	nMN	Q`nO`U]U	U	Q]knKU	
n[Q	OTN	��MG`NOW	 MkhkTMW	 MUH	RNGSGl]QJK	 MUK	 FO�
O]N[U	MQJ	QSOQKGO]bMNOQg	XT]WSQKMT	T	 ����T�	

OTN	 OJMMT]QONK^K	 �����$	 ������	 TXn	 kQKQOgMMT]T	
OTN	 kTO]QcWST	 [G	 [JKF]SGNT	 h	 n\N	 kG	 `NXQXQ�
`J[TO\T]lMGH/	VKW`QST	MUH	��	OTN	MbK	��MG`NO^K	
MkUkWMbK	 MUH	 R]QJK	bH	XT]GkXQRN[MFH	 MUH	 Tg�
YU[UH	 MbK	 nSObK	 h	 MQJ	 XQ``TX`T[NT[kQg	 RNT�
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cn]bK	OT]ONKNO^K	OJMMT]NO^K	[GN]^K/	IMT	X`Tl�
[NT	 MUH	 G]GJKUMNOhH	 kTH	 X]Q[XWLGNTH	 X]Q\b�
]QgkG	 [MU	 [gKLG[U	 [G	 [MG]GW	 cW[U$	 1�1"&!+�
1�1"!+�	 TKT`nSbK	 MQJ	 ��MG`NOQg	 MkhkTMQH	 MUH	
��$	kG	MUK	T``U`QJ\lT�	

� 	 ��� � � ���� 	� ��� � ���� 	� ����� � ��� � � ������ � �� ! �" # $�
� 	 ��� � � ���� 	� ��� � ���� �% ����� � ��� � � ������ � �� ! �

IJKMFLUOTK	 GXl[UH	 TKW`QST	 MQJ	 ��MG`NOQg	 GYT�
XGXMNRlQJ	 MUH	 ��$	 XQJ	 GOMnH	 TXn	 MQ	 OTMW`QNXQ	
�E�%='����������	 XG]NF\GMTN	 OTN	 MQ	 ��E���������
����$	OTL^H	OTN	 MQ	[JKLGMNOn	TkNKQYg	�!,/	v	GK�
[bkWMb[U	 E�JXQOTMG[MUkFKbK	 TKT`nSbK	 TkN�
KQYFbK	 OTN	 TkNKQYFbK	 0�RNTkn]cb[UH	 OTLN[MW	
MQ	kn]NQ	TKLGOMNOnMG]Q	[MUK	GKdJkNOh	TXQNOQRn�
kU[U/	pT]W``U`T	 U	 TKMNOTMW[MT[U	 MQJ	 OTMT`Ql�
XQJ	0���1

�
	TXn	MQ	�!,	[OQXGgGN	[MUK	T``TSh	MUH	

SGbkGM]lTH	 MQJ	kQ]lQJ	OTN	[MQ	[\UkTMN[kn	TKT�
`nSbK	 kGST`gMG]UH	 R]T[MNOnMUMTH/	�`T	 MT	 TKW�
`QST	 OTLT]ldQKMTN	 ���������$	 MTJMQXQN&gKMTN	
��������	 OTN	 TYNQ`QSQgKMTN	 bH	 X]QH	 MNH	 wNQ`Q�
SNOFH	 MQJH	 NRNnMUMGH	 OTN	 MU	 R]W[MNOnMUMW	 MQJH	
FKTKMN	MQJ	XQ``TX`T[NT[kQg	OT]ONKNO^K	OJMMT]N�
O^K	[GN]^K/	
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VKWXMJYU	fGKNOhH	PGLQRQ`QSlTH	SNT	MU	IgKLG[U	pQ`JX]GKJ`NbkFKbK	VOJ`Q�
c`Q]QS`JONK^K	

P/Z/	eTOTKW`U$	�/p/	�NRW`U$	v/V/	oQJ`TRQg]QH�	

fGbXQKNOn	pTKGXN[MhkNQ	VLUK^K$	_]ST[Mh]NQ	jUkGlTH$	ZG]W	iRnH	73$	VLhKT$	���	33	OTN	_]�
ST[Mh]NQ	IgKLG[UH	aJ[NO^K	p]Q�nKMbK	OTN	�NQQ]STKNOhH	jUkGlTH$	 ZK[MNMQgMQ	aJ[NOQ\UkGlTH$	
_o_a_	
NOPQ��RF	$	mT\/	�J]/	�����$	�36	��	VS/	pT]T[OGJh$	_``WH	
	

iN	pQ`JOJO`NOFH	pQ`JX]GKJ`NbkFKGH	VOJ`Qc`Q�
]QS`JONKn`GH	 TXQMG`QgK	 kNT	 MWYU	 GK^[GbK	 kG	
NRNTlMG]T	 GKRNTcF]QJ[T	 RQkh/	oTMTMW[[QKMTN	 [G	
M]GNH	 OTMUSQ]lGH	 TKW`QST	 kG	 MU	 LF[U	 MUH	 WOJ`Q	
QkWRTH$	 OTL^H	 OTN	 MQJ	 T[gkGM]QJ	 OFKM]QJ	 MUH	
SFcJ]TH	 �[\hkT	��	 ���/	v	�XG]cQ]lKU$	 FKT	TXn	
MT	SKb[MnMG]T	kF`U	TJM^K	 MbK	GK^[GbK$	 GJLg�
KGMTN	XNLTKnMTMT	SNT	MUK	TKMNOTMTL`NXMNOh	R]W[U	
MQJ	fD.��E��!�.��V-����!����	XQJ	\]U[NkQXQNGl�
MTN	 [MU	 LG]TXGlT	 hXNTH	 OTMWL`NuUH$	 WS\QJH	 OTN	

[\NdQc]FKNTH/	 �`GH	 QN	 X]n[cTMT	 RUkQ[NGJkFKGH	
G]ST[lGH$	 GOMnH	 MUH	Q`NOhH	[gKLG[UH	 MUH	�)��.�
<�''!*	�	�6$��	OTN	MUH	�'.�!)*&*�	�3�	TcQ]QgK	OJ�
]lbH	 [MU	 [gKLG[U	 MQJ	 RNOJO`NOQg	 [J[MhkTMQH	
\b]lH	 nkbH	 MUK	 OTMW``U`U	 JXQOTMW[MT[U	 XQJ	
LT	GXFM]GXG	MU	[gKLG[U	RNTcn]bK	kG`^K	MUH	QN�
OQSFKGNTH	MbK	TOJ`Qc`Q]QS`JONK^K/	iN	X]Q[XW�
LGNFH	 kTH$	 XQJ	 XT]QJ[NWdQKMTN	 GR^$	 [MQ\GgQJK	
[MUK	TKWXMJYU	kGLnRQJ	OTMW``U`U	SNT	MU	[gKLG�
[U	OTN	MbK	RgQ	RNOJO`NO^K	[J[MUkWMbK	V	OTN	�/	
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R5Ring System A Ring System B

R3

R4
                 R groups
R1 = i-Pr; R2, R3, R4 = prenyl
R1 = Ph; R2= H , R3, R4 = prenyl
R1 = s-Bu; R2, R3, R4 = prenyl

     name
hyperforin
nemorosone
adhyperforin

          R groups
R1 = 3,4-(HO)2C6H3; 
R2, R3, R4,R5 = prenyl

R2 = Ph; R5= H ,
 R1, R3, R4 = prenyl

     name

guttiferone A

clusianone

Garsubellin A

O O

O

O
OH
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i	 �XQRQ\FTH	 MUH	 �]QkwlKUH$	 �����$	 bH	 aT]kTOQ`QSNOnH	 IMn\QH	 SNT	 MUK	
VKWXMJYU	VKMN�TSSGNQSGKGMNO^K	aT]kWObK	

p/	qTKNW$	I/	o]NMNOQg$	j/	I/	a`b]RF``UH$	P/_/	PT]TSOQJRWONH$	E/_/	m[QXWKQS`QJ	

_]ST[Mh]NQ	aT]kTOQ`QSlTH$	mkhkT	ZTM]NOhH$	pTKGXN[MhkNQ	pTM]^K$	��3��	pWM]T$	_``WH	

	
pQ``FH	 GlKTN	 QN	 kG`FMGH	 [MU	 RNGLKh	 wNw`NQS]TclT	
XQJ	[MU]ldQJK	MUK	JXnLG[U	nMN	Q	JXQRQ\FTH	MUH	
L]QkwlKUH	 �����	 �1�&"�)���),"!9)"�+	 ��,�1"&��
��$	 RNTR]TkTMldGN	[UkTKMNOn	]n`Q	[MU	RNTRNOT[lT	
MUH	TSSGNQSFKG[UH/	�[Mn[Q$	XGN]TkTMNOW	RGRQkF�
KT$	XQJ	 KT	[J[\GMldQJK	 WkG[T	 TJMh	 MUK	 JXnLG�
[U$	 RGK	 GlKTN	 RNTLF[NkT/	 VJMn	 QcGl`GMTN	 OJ]lbH	
[MU	SGKNOnMG]U	F``GNuU	GNRNO^K	OTN	N[\J]^K	TKMT�
SbKN[M^K	 MQJ	�����/	 IMUK	XT]Qg[T	kG`FMU	 kG�
`GMh[TkG	 MUK	 GXlR]T[U	 RgQ	 TKMTSbKN[M^K	 MQJ	
�����$	 XQJ	 X]n[cTMT	 TKTOT`gcLUOTK	 OTN	 FSN�
KTK	RNTLF[NkQN	[MUK	GXN[MUkQKNOh	OQNKnMUMT$	[MUK	
TSSGNQSFKG[U/	V]\NOW	QN	�����	TKMTSbKN[MFH	GYG�
MW[MUOTK	[MQ	E(�]E]-	 kQKMF`Q	TSSGNQSFKG[UH	 MUH	
\Q]NQT``TKMQ�OhH	 kGkw]WKUH	 Gkw]gQJ	 OQMnXQJ�
`QJ	 �����	OTN	[MQ	E(�]E��-	kQKMF`Q	 MQJ	�)"�!(�'/	
IG	 TJMW	 MT	 [J[MhkTMT	 QN	 TKMTSbKN[MFH	 TKF[MGN�
`TK	kG	M]nXQ	GYT]M^kGKQ	MUH	Rn[UH	OTN	MU	wT[N�
Oh	TSSGNQSFKG[U	OTN	MUK	TXTSnkGKU	TXn	L]Qkwl�
KU	h	W``QJH	TSSGNQSGKGMNOQgH	XT]WSQKMGH/	IG	E(�
]E��-	 XGN]WkTMT	 kG	X]bMQSGKh	 GKRQLU`NTOW	 OgM�

MT]T$	QN	RgQ	TKMTSbKN[MFH	OTMF[MGN`TK	MUK	NOTKn�
MUMT	 MbK	 OJMMW]bK	 KT	 [JKLFMQJK	 0��	 OTN	 KT	
XQ``TX`T[NWdQKMTN/	 VKMlLGMT$	 X]QOW`G[TK	 MQK	
TXQXMbMNOn	 LWKTMQ	 MbK	 GKRQLU`NTO^K	 OJMMW�
]bK/	mT	TXQMG`F[kTMT	TJMW	hMTK	[G	X`h]U	[Jk�
cbKlT	 kG	 XGN]WkTMT	 OJMMT]NOQg	 OgO`QJ	 OTN	 RN�
X`hH	 \]^[UH	 �**�~!*	 C�1�&1!+!. 	 !&+!+�$	 XQJ	
FSNKTK	kG	MU	MG\KNOh	MUH	OJMMT]QkGM]lTH	]QhH/	mT	
TXQMG`F[kTMT	 TJMW	 XT]F\QJK	 WkG[GH	 GKRGlYGNH	
SNT	 MUK	 GkX`QOh	 MQJ	 �����	 [MUK	 TSSGNQSFKG[U	
OTN	 X]QMGlKQJK	 nMN	 QN	 TKMTSbKN[MFH	 MQJ	 �����	
F\QJK	MU	RJKTkNOh	SNT	LG]TXGJMNOh	GcT]kQSh	[G	
T[LFKGNGH	 XQJ	 [\GMldQKMTN	 kG	 MUK	 TSSGNQSFKG[U$	
nXbH	GlKTN	Q	OT]OlKQH/		
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v	�OJMQOlKU	����	GlKTN	OJO`NOn	GKKGTXGXMlRNQ	MQJ	
JXQLT`WkQJ	MQ	QXQlQ	TXG`GJLG]^KGMTN	[MUK	SG�
KNOh	OJO`QcQ]lT	TXn	MQK	QXl[LNQ	`Qwn	MUH	JXn�
cJ[UH	 X]QOT`^KMTH	 [J[XW[GNH	 MUH	 khM]TH	 OTN	
ST`TOMn]]QNT	 OTMW	 MQ	 LU`T[kn/	 v	 GJ]GlT	 OTMT�
KQkh	MbK	JXQRQ\FbK	MUH	bOJMQOlKUH	[MQK	GSOF�
cT`Q	F\QJK	OTLNG]^[GN	MUK	im	bH	OGKM]NOn	KGJ�
]QRNTwNwT[Mh	 kG	 ]n`Q	 [MUK	 TKTXT]TSbSNOh	 OTN	
OQNKbKNOh	[JkXG]NcQ]W/	i	]n`QH	MUH	bOJMQOlKUH	
[MUK	 X]nO`U[U	 MQJ	 X]nb]QJ	 MQOGMQg	 QRhSU[G	
[MUK	TKWXMJYU	XGXMNRNO^K	TKMTSbKN[M^K	MUH	im	
bH	GKRG\nkGKQJH	MQOQ`JMNOQgH	XT]WSQKMGH	[MUK	
X]n`UuU	 X]nb]bK	 SGKKh[GbK/	 VXn	 MQJH	 XQ`�
`QgH	 TKMTSbKN[MFH	 MUH	 bOJMQOlKUH	 XQJ	 F\QJK	
TKTcG]LGl	 kF\]N	 [hkG]T$	 knKQ	 MQ	 �"&�!<)*	 F\GN	
GSO]NLGl	 �[MUK	 _J]^XU�	 kG	 MQ	 GkXQ]NOn	 nKQkT	
��),"&,!'�	 SNT	 MU	 LG]TXGlT	 MQJ	 X]nb]QJ	 MQOG�
MQg/	v	[\GRlT[U	TKMTSbKN[M^K	MUH	im	[MU]ldGMTN	
[G	 X`U]QcQ]lGH	 TXn	 kG`FMGH	 MbK	 [\F[GbK	 RQ�
khH�R]W[UH/	 mQ	��MG`NOn	 M]NXGXMlRNQ	 OTN	 [JSOG�
O]NkFKT	 Q	 OTMW``U`QH	 X]Q[TKTMQ`N[knH	 MQJ	��
MG`NOQg	OT]wQYTkNRlQJ	MUH	S`JOlKUH	GlKTN	NRNTlMG]T	
[UkTKMNOW	SNT	MUK	XT]T`Twh	TKT`nSbK	MUH	bOJ�
MQOlKUH	kG	kGSW`U	R]T[MNOnMUMT$	GK^	U	TKMTSbKN�
[MNOh	R]W[U	GYT]MWMTN	[G	kGSW`Q	wTLkn	TXn	MUK	
RNTkn]cb[U	OTN	 MUK	 JR]QcQwNOnMUMT	 MQJ	 TkNKQ�
YFQH	[MU	LF[U	�/	_XNX`FQK	U	LF[U	6	GlKTN	[UkTK�
MNOh	SNT	MUK	TKTSK^]N[U	OTN	MU	[gKRG[U	MbK	TKT�
`nSbK	kG	 MQK	JXQRQ\FT/	�T[N[kFKQN	[G	TJMW	 MT	
GJ]hkTMT	 [JKLF[TkG	 KFT	 TKW`QST	 MUH	 bOJMQOl�
KUH	XQJ	XG]NF\QJK	 kU	cJ[NOW	 TkNKQYFT	[MNH	 LF�
[GNH	6	h	5$	[G	[JKRJT[kn	kG	�1)
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MUK	�!*2	� !+�	�%��	]UMlKU/	mT	TKW`QST	RQON�
kW[MUOTK	 SNT	bOJMnOGNQ	R]W[U	E(�]E��-A	 [G	TXQ�
kQKbkFKQ	 N[Mn	 khM]TH	 GXlkJQH$	 SNT	 R]W[U	 GXl	
MUH	XNF[GbH	[G	GXlkJGH	OTN	n[QK	TcQ]W	MU	[JS�
SFKGNT	MQJH	kG	MQK	TKL]^XNKQ	bOJMnOGNQ	JXQRQ�
\FT	 [G	 TKL]^XNKT	 Gkw]J�OW	 KGc]NOW	 OgMMT]T	
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iN	T��TR]GKG]SNOQl	�XQRQ\GlH	_KG]SQXQNQgK	 MQK	���%	kG[^	PGMTwQ`N[kQg	
MQJ	V]T\NRQKNOQg	iYFQH	OTN	eNFSG][UH	MUH	�
�	[MT	ogMMT]T	����	
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iN	 T��TR]GKG]SNOQl	 JXQRQ\GlH	 TKhOQJK	 [MUK	 J�
XG]QNOQSFKGNT	MbK	JXQRQ\FbK	XQJ	GlKTN	RNT[JK�
RGRGkFKQN	 kG	��X]bMG�KGH	 �������/	eNTkG[Q`T�
wQgK	 MU	 R]W[U	 MbK	 GKRQSGK^K	 OTMG\Q`TkNK^K$	
GXNKGc]lKU	 OTN	 KQ]GXNKGc]lKU	 OTN	XTldQJK	 OTLQ�
]N[MNOn	]n`Q	[MU	cJ[NQ`QSlT	MQJ	KGJ]NOQg	[J[Mh�
kTMQH/	 p]QUSQgkGKGH	 kG`FMGH	 [MQ	 _]ST[Mh]NQ	
aT]kTOQ`QSlTH	 FRGNYTK	 nMN	 U	 RNFSG][U	 MbK	 T��
TR]GKG]SNO^K	JXQRQ\FbK	GXWSGN	MU	kQ]cQ`QSNOh	
OTN	kQ]NTOh	KGJ]bKNOh	RNTcQ]QXQlU[U	����	OJM�
MW]bK$	RNTkQ`J[kFKbK	kG	T��TR]GKG]SNOQgH	JXQ�
MgXQJH	 ��$��/	 �	 [UkTMQRQMNOnH	 kU\TKN[knH	XQJ	
RNTkG[Q`TwGl	 MU	 R]W[U	 TJMh	 MbK	 T��TR]GKG]�
SNO^K	JXQRQ\FbK	RGK	F\GN	RNGJO]NKN[LGl/	�[Mn[Q$	
RNWcQ]GH	GOcWK[GNH	MUH	TKWXMJYUH$	[JkXG]N`Tk�
wTKQkFKUH	MUH	KGJ]bKNOhH	RNTcQ]QXQlU[UH$	]JL�
kldQKMTN	 TXn	 MQ	 kGMTS]TcNOn	 XT]WSQKMT	 ���%	
�6�/	 IMUK	 XT]Qg[T	 kG`FMU$	 XGN]WkTMT	 kFM]U[UH	
GKG]SnMUMTH	`QJ[NcG]W[UH	FRGNYTK	nMN	U	RNFSG][U	
MbK	T��TR]GKG]SNO^K	JXQRQ\FbK	 GXWSGN	 MUK	kG�
MTS]TcNOh	 GKG]SQXQlU[U	 MQJ	 ���%/	 v	 GKG]SQ�
XQlU[U	MQJ	���%	TXn	MUK	GXNKGc]lKU	TKG[MW`U	
XT]QJ[lT	TKT[MQ`FT	MUH	GXQYJSGKW[U$	T``W	n\N	
XT]QJ[lT	TKT[MQ`FT	MUH	OJO`QQYJSGKW[UH	h	MUH	
`NXQYJSGKW[UH/	 _XNX`FQK$	 TKT[MQ`h	 MUH	 GKdJkN�
OhH	GKG]SnMUMTH	MUH	�
�	XT]GkXnRN[G	MUK	R]W�
[U	MUH	GXNKGc]lKUH	[MQK	���%/	mT	TXQMG`F[kT�
MT	 TJMW	 X]QMGlKQJK	 FKT	 [UkTMQRQMNOn	 kQKQXWMN	
kF[b	MQJ	QXQlQJ	QN	T��TR]GKG]SNOQl	JXQRQ\GlH	G�
XWSQJK	MU	kGMTS]TcNOh	GKG]SQXQlU[U	MQJ	���%	
[MT	 ����	 OgMMT]T$	 MQ	 QXQlQ	 XG]N`TkwWKGN	 MQK	
kGMTwQ`N[kn	 MQJ	 T]T\NRQKNOQg	 QYFQH	 TXn	 MUK	
��3��GYT]M^kGKU	 GXQYJSGKW[U	 OTN	 MUK	 XNLTKW	
RNTRQ\NOh	GKG]SQXQlU[U	MUH	�
�/	
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iN	 T��TR]GKG]SNOQl	 JXQRQ\GlH	 TKhOQJK	 [MUK	 J�
XG]QNOQSFKGNT	 MbK	 �����	 �����&"�!*	 �&.1'�+	
��,�1"&���/	eNTkG[Q`TwQgK	MNH	R]W[GNH	XQJ	X]Q�
OT`QgKMTN	TXn	MNH	GKRQSGKGlH	OTMG\Q`TklKGH$	GXN�
KGc]lKU	OTN	KQ]GXNKGc]lKU/	m]lT	RNTcQ]GMNOW	SQ�
KlRNT	 ObRNOQXQNQgK	 MQJH	 T��TR]GKG]SNOQgH	 JXn�
MJXQJH	 �T��$	 T�%	 )*+	 T���$	 XQJ	 RNTcF]QJK	 bH	
X]QH	MNH	 NRNnMUMGH	RF[kGJ[UH$	MUK	 N[MNOh	OTMTKQ�
kh$	MU	\]bkQ[bkTMNOh	LF[U	OTN	MQ	kQKQXWMN	kG�
MTSbShH	[hkTMQH	 ���/	p]n[cTMGH	 kG`FMGH	 F\QJK	
RGlYGN	 nMN	 U	 GXNKGc]lKU	 GXWSGN	 kQ]cQ`QSNOh	 OTN	
kQ]NTOh	 KGJ]bKNOh	 RNTcQ]QXQlU[U	����	 OJMMW�
]bK$	XQJ	F\QJK	RNTkQ`JKLGl	kG	T��TR]GKG]SNOQgH	
JXQRQ\GlH	���/	_Y	W``QJ	U	KGJ]bKNOh	`GNMQJ]SlT$	
OTL^H	OTN	XQ``FH	X`GJ]FH	MUH	TKWXMJYUH$	nXbH	
GlKTN	 Q	 XQ``TX`T[NT[knH	 X]nR]QkbK	 KGJ]NO^K	
OJMMW]bK$	U	KGJ]bKNOh	GXNwlb[U	OTN	RNTcQ]QXQl�
U[U	]JLkldQKMTN	TXn	MQ	kGMTS]TcNOn	XT]WSQKMT	
���%	 �,�������1&*��	 �'� �*"�<!*+!*(	 1�&"�!*�	
�6�/	IMUK	XT]Qg[T	kG`FMU	G]GJKh[TkG	MQK	XNLT�
Kn	 ]n`Q	 MQJ	 ���%	 [MU	 [UkTMQRnMU[U	 TXn	 T��
TR]GKG]SNOQgH	 JXQRQ\GlH/	 _NRNOnMG]T$	 kG`GMh[T�
kG	Mn[Q	MU	cb[cQ]J`lb[U	n[Q	OTN	MUK	kGMTS]T�
cNOh	GKG]SQXQlU[U	MQJ	���%/	j]U[NkQXQNh[TkG	
kNT	 GKdJkNOh	 kFLQRQ	 kG	 `QJ[NcG]W[U	 OTL^H	 OTN	
TKW`J[U	 kG	B ��"��*	 <'&""!*(	 OTN	 w]hOTkG	 GKG]�
SQXQlU[U	MQJ	���%	TXn	GXNKGc]lKU/	i	QJ[NT[MN�
OnH	 ]n`QH	 MQJ	 ���%	 [MU	 KGJ]bKNOh	 X`T[MNOn�
MUMT	 kWH	 XT]TOlKU[G	 KT	 G]GJKh[QJkG	 MQ	 ]n`Q	
MQJ	 ���%	 [MU	 KGJ]bKNOh	 RNTcQ]QXQlU[U	 TXn	
T�����	 [G	 RNTkQ`J[kFKT	 ����	 OgMMT]T	 GYGMW�
dQKMTH	 MU	 R]W[U	 GKnH	 T]KUMNOW	 kGMT``TSkFKQJ	
���%	[MUK	TKWXMJYU	KGJ]NM^K	XQJ	X]QOT`GlMTN	
TXn	T�����	[G	RNTkQ`J[kFKT	����	OgMMT]T/	
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�	GSOGcT`lKU	[JKRFLUOG	kG	���	�XQ`JTNLJ`GKQ�
S`JOn`U�	OTN	kG	XT`kNMQz`�JXQOTMT[MWMGH	\]U[N�
kQXQN^KMTH	 MU	 [gKLG[U	 [G	 [MG]GW	 cW[U/	 _N�
[W\LUOTK	 RNTcQ]GMNOFH	 TKT`QSlGH	���	 OTN	XT`�
kNMQz`�MkUkWMbK	kG	[Mn\Q	KT	GXNMGJ\LGl	U	OTMW`�
`U`U	 TKT`QSlT	 XQJ	 QRUSGl	 [MQ	 [\UkTMN[kn	 MbK	
OT`gMG]bK	 XNLTK^K	 `NXQ[bkWMbK/	 �GMW	 MUK	
TXQknKb[U	MbK	X]Q�nKMbK$	U	kNO]Q[OQXlT	���	

FRGNYG	nMN	U	GSOGcT`lKU	XQJ	GlKTN	[JKRGRGkFKU	[G	
TKT`QSlT	XT`kNMQz`����	>	��6	[\UkTMldGN	MNH	XNQ	
NOTKQXQNUMNOFH	 [cTN]NOFH	 KTKQRQkFH/	 i	 [OQXnH	
hMTK	KT	SlKGN	[JKRJT[knH	MbK	GYhH	[J[MUkWMbK	
kGMTcQ]WH	MbK	XGXMNRlbK	XQJ	\]U[NkQXQNQgKMTN	
XG]N[[nMG]Q	 [hkG]T�	 `NXQ[^kTMT$	 XGSOJ`lb[U	
OTN	`NXQXGXMlRNT/	iN	KTKQRQkFH	[MUK	XG]lXMb[U	
TJMh	XT]F\QJK	r�l��	X]Q[MT[lT	OTN	GlKTN	GYTN]G�
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MU	 R]W[U	 MQJH	 XT]GkXQRldQKMTH	 MUK	 X]n[RG[U	
MQJ	 XGXMNRlQJ	 VZZ	 [MQ	 GKG]Sn	 OFKM]Q	 MQJ	 Vm�	
JXQRQ\FT/	 PG	 \]h[U	 aT[kTMQ[OQXlTH	 pJ]UKN�
OQg	PTSKUMNOQg	IJKMQKN[kQg	�����	RNTXN[M^LU�
OG	U	gXT]YU	RgQ	RNTO]NM^K	RNTkQ]c^[GbK	�Og]N�
T	 OTN	 RGJMG]GgQJ[T�	 [G	 LG]kQO]T[lT	 RbkTMlQJ	
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[kTMT	 MbK	 XGN]TkWMbK	 X]n[RG[UH	 OTMFRGNYTK	
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kG	 O]l[NkT	 TkNKQYFT	 MUH	 LhOUH	 X]n[RG[UH$	 MT	
QXQlT	F\QJK	X]QOguGN	TXn	XGN]TkTMNOFH	kG`FMGH	
kGMT``WYGbK/		
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oTLl[MTMTN	X`FQK	[TcFH	XbH	U	kG`FMU	MbK	cT]�
kTOQ`QSNOW	 wNQGKG]S^K	 XGXMNRlbK	 GlKTN	 OTl]NTH	
[UkT[lTH	SNT	MUK	GK	Mb	wWLGN	OTMTKnU[U	MQJ	OT]�
OlKQJ	 OTN	 GXNX]n[LGMT$	 SNT	 MUK	 TKWXMJYU	 KFbK	
LG]TXGJMNO^K	X]Q[GSSl[GbK/	IG	TJMhK	MUK	X]Q�
[XWLGNT$	U	TKl\KGJ[U	MbK	GK	`nSb	XGXMNRlbK	[G	
wNQ`QSNOW	 JS]W�N[MQgH$	 OTL^H	 OTN	 U	 RNG]GgKU[U	
MUH	 GXlR]T[hH	 MQJH	 [G	 GKRQSGKGlH	 XT]WSQKMGH	
�XGXMNRNOFH	 Q]knKGH�	 h	 kQ]NTOQgH	 RGlOMGH	 [JKN�
[MW	XQ`gMNkQ	T]bSn/	_K	SFKGN$	Q	XQ[QMNOnH	X]Q[�
RNQ]N[knH	 MbK	XGXMNRlbK	 TXTNMGl	 kGLnRQJH	 TKW�
`J[UH	 kG	 JuU`h	 GJTN[LU[lT	 OTN	 GXN`GOMNOnMUMT$	
nXbH	 QN	 kFLQRQN	 cT[kTMQkGM]lTH	 kWdTH	 OTN	 QN	
TKQ[QGKdJkNOFH	 kFLQRQN/	 iN	 MG`GJMTlGH	 \T]TOMU�
]ldQKMTN	 TXn	 \TkU`W	 GXlXGRT	 TKl\KGJ[UH$	 T``W	
OWXQNGH	 cQ]FH	 TRJKTMQgK	 KT	 RNTO]lKQJK	 MQ	 XG�
XMlRNQ	 MQJ	 GKRNTcF]QKMQH	 TXn	 MQJH	 kGMTwQ`lMGH	
MQJ	h	 MNH	 M]QXQXQNUkFKGH	kQ]cFH	 MQJ	 �,�&��	 ���
),"!9!"#�/	IMQK	TKMlXQRT$	TK	OTN	QN	kFLQRQN	cT[kT�
MQkGM]lTH	 kWdTH	 GkcTKldQKMTN	 NRTKNOFH	 SNT	 MQK	
X]Q[RNQ]N[kn	 \TkU`^K	 [JSOGKM]^[GbK	 GKnH	
X`hLQJH	 RNTcQ]GMNO^K	 OTMUSQ]N^K	 wNQGKG]S^K	
kQ]lbK	[G	wNQ`QSNOW	JS]W�N[MQgH$	U	XQ[QMNOh	cT�
[kTMQkGM]lT	 kWdTH	 SNT	 MT	 XGXMlRNT�X]bMG�KGH	
TXQMG`Gl	���\�NR�Q��l�PQ�NqN/	VKTdUM^KMTH	OTN�
KQMnkGH	 TKT`JMNOFH	 X]Q[GSSl[GNH$	 GXGMGg\LU	 Q	
XQ[QMNOnH	X]Q[RNQ]N[knH	MQJ	��.1�&'!+�	�[G	GXl�
XGRT	 1!,& &')��	 [MQ	 X`W[kT	 GXlkJT$	 OWKQKMTH	
\]h[U	 kNTH	 KFTH	 X`TMcn]kTH	 JS]hH	 \]bkTMQ�
S]TclTH	cT[kTMQS]TclTH	kWdTH	��#<�!+	�.)+�.�
1&'�	 �!*�)�	 �&*	 ��)1	 �)��	 �1�,"�& �"���$	 XQJ	
[JKRJWdGN	 MU	 RJKTMnMUMT	 MQJ	 M]NX`Qg	 MGM]WXQ�
`QJ	 �"�!1'�	 A.)+�.1&'�	 !*�"�. �*"��	 kG	 TJMh	 MUH	
XTSlRTH	 NnKMbK	 �'!*�)�	 !&*	 "�)1�/	 eGRQkFKUH	 MUH	
[UkT[lTH	MQJ	GK	`nSb	cT]kWOQJ	[MUK	OTMTXQ`F�
kU[U	MQJ	Q]kQKQ�GYT]M^kGKQJ	OT]OlKQJ	MQJ	X]Q�
[MWMU$	T``W	OTN	MbK	[gS\]QKbK	GXNMTS^K	SNT	OTN�
KQMnkGH	 wG`MNbkFKGH	 LG]TXGlGH$	 F\GN	 hRU	YGONKh�
[GN	U	E(�]E]-	TYNQ`nSU[U	OTN	cT]kTOQONKUMNOh	kG�
`FMU	 MQJ	 ��.1�&'!+�	 OTN	 MbK	 XGXMNRNO^K	 TKT`n�
SKK	MQJ	[G	X]QO`NKNOW	kQKMF`T/	
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iN	 \T`OnKGH	 OTN	 MT	 XT]WSbSW	 MQJH	 XT]QJ[NW�
dQJK	 kGSW`Q	 T]NLkn	 wNQ`QSNO^K	 R]W[GbK/	PG]N�
OFH	 TXn	 MNH	 R]W[GNH	 TJMFH	 GlKTN	 U	 TKMNc`GSkQ�
K^RUH	 R]W[U$	 U	 GYQJRGMF]b[U	 OTN	 XTSlRGJ[U	
G`GJLF]bK	]Nd̂ K$	OTL^H	OTN	U	TKT[MQ`h	MUH	R]W�
[UH	 RNTcn]bK	 GKdgkbK	 XQJ	 GkX`FOQKMTN	 [MQ	
cTNKnkGKQ	 MUH	c`GSkQKhH$	 T``W	 OTN	 U	 TKMNOT]ON�
KNOh	R]W[U/	p]n[cTMGH	RUkQ[NGg[GNH	GXNwGwTN^�
KQJK	MUK	WkG[U	[gKRG[U	MQJ	OT]OlKQJ	kG	MQ	XQ�
`gX`QOQ	cTNKnkGKQ	MUH	c`GSkQKhH/	v	kG`FMU	MUH	
wNw`NQS]TclTH	 OTN	 U	 GcT]kQSh	 MUH	 ,& 1."��	
)!+�+	 +�.(	 +��!(*	 QRhSU[G	 [MU
RNGJO]lKN[U	 MbK	
cJ[NOQ\UkNO^K	 NRNQMhMbK	 XQJ	 RNFXQJK	 MUK	 TKMN�
OT]ONKNOh	 R]W[U	 MbK	 \T`OQK^K	 ���/	 VYNQXQN^K�
MTH	 TJMFH	 MNH	 XQ[QMNOFH	 [\F[GNH	 RQkhH�R]W[UH	
[JKLF[TkG	kG]NOFH	\T`OnKGH	OTN	XT]TSbSW	MQJH	
OTN	 kG`GMh[TkG	X]QOTMT]OMNOW	 MUK	 TKMNOT]ONKNOh	
MQJH	[JkXG]NcQ]W/	iN	\T`OnKGH	OTN	 MT	XT]WSb�
ST	MQJH	RNT`gQKMTN	[G	0���	OTN	kG`GM^KMTN	[MNH	
OT]ONKNOFH	OJMMT]NOFH	[GN]FH	���	���7	OTN	�0��
�%��6�	[G	RNWcQ]GH	[JSOGKM]^[GNH/	p]Q[RNQ]l�
dGMTN	 U	 NOTKnMUMT	 MbK	 GK^[GbK	 KT	 TKT[MF`QJK	
MUK	TKWXMJYU	MbK	OJMMW]bK	kGMW	TXn	XT]TMGMT�
kFKU	�7�	��	FOLG[h	MQJH	[MUK	GXlR]T[U	MbK	JXn	
kG`FMU	GK^[GbK/	�H	GK^[GNH	TKTcQ]WH	\]U[NkQ�
XQNQgKMTN	 U	 OG]OGMlKU	 OTN	 U	����	 OQJkT]lKU/	iN	
kGM]h[GNH	RGl\KQJK	nMN	QN	\T`OnKGH	�3$	��	OTN	L�	
TKT[MF``QJK	 N[\J]nMG]T	MUK	TKWXMJYU	MbK	OT]�
ONKNO^K	OJMMW]bK/	
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ZCH=CHW

Z= %� ����
� ��>��

W = o-hydroxy-acetophenone
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IgKLG[U	VKT`nSbK	f̀ JOQXGXMNRlbK	[G	IMG]Gh	aW[U		

obK[MTKMlKQH	 oG`T�R^KUH$	 VkT`lT	 xG[wWKU$	 
bK[MTKMlKQH	 p]Qg[T`UH$	 �GnRb]QH	
m[F`NQH$	ZbWKKUH	PTM[QgOTH	OTN	�GnRb]QH	m[GSGKlRUH	

mkhkT	jUkGlTH$	mQkFTH	i]STKNOhH	jUkGlTH$	�NQ\UkGlTH	OTN	aJ[NO^K	p]Q�nKMbK$	pTKGXN[MhkNQ	
pTM]^K$	��3	��$	pWM]T$	_``WH	
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mT	S`JOQXGXMlRNT	GlKTN	NRNTlMG]T	[UkTKMNOFH	\UkN�
OFH	 GK^[GNH	 `nSb	 MQJ	 SGSQKnMQH	 nMN	 QN	 NRNnMUMFH	
MQJH	 TXQMG`QgK	 [JKRJT[kn	 MbK	 NRNQMhMbK	 MbK	
[TO\W]bK	 OTN	 MbK	 X]bMG�K^K	 h	 XGXMNRlbK	 OTN	
kXQ]QgK	KT	\]U[NkQXQNULQgK	bH	cW]kTOT/	�bH	
M^]T	Q]N[kFKT	S`JOQXGXMlRNT	\]U[NkQXQNQgKMTK	
bH	TKMNwTOMU]NTOW$	TKMNc`GSkQK^RU	OTN	TKMNwNQMN�
OW$	X/\/	7�r��FO\Q[�N$	{��QFO\Q[�N	OTN	@��|Fl���
�[�N/	IMUK	XT]Qg[T	kG`FMU	[JKMFLUOG	MQ	TKW`Q�
SQ	S`JOQXGXMNRlQJ	�������',��0�%3	\]U[NkQ�
XQN^KMTH	MQ	TkNKQ[WO\T]Q	S`JOQdTklKU$	U	TkNKQ�
kWRT	 MQJ	 QXQlQJ	 T]\NOW	 X]Q[MTMGgMUOG	 kG	 MUK	
QkWRT	 &,/	VOQ`QgLU[G	kGLJ`lb[U	MQJ	TKbkG�
]QgH	 TMnkQJ	 WKL]TOT	 kG	 MU	 \]h[U	 RNT`gkTMQH	
�$�3	 P	 JR]Q\`b]lQJ	 [G	 kGLTKn`U/	 mQ	 X]Q�nK	
X]Q[RFLUOG	 [MUK	 ��PGLQYJwGKdJR]J`Q�]UMlKU	
��0���$	 U	  &,�QkWRT	 TXQkTO]gKLUOG	 kG	 MU	
\]h[U	 RNT`gkTMQH	���	XNXG]NRlKUH	 [G	0�	 OTN	
TOQ`QgLU[G	[gdGJYU	MQJ	X]Q�nKMQH	kG	MQ	TKW`Q�
SQ	MQJ	JXQRQ\FT	MUH	�]QkwlKUH	0�%�	XT]QJ�
[lT	0��$	��%"/	PGMW	 MUK	 TXQ[gKRG[U	 MQJ	X]Q�
[MTMGJkFKQJ	 X]Q�nKMQH	 TXn	 MU	 ]UMlKU	 TXQkT�
O]gKLUOG	 U	 QkWRT	 �<-$	 ^[MG	 KT	 XT]T\LGl	 MQ	
X]Q�nK	�������',��0�%3$	MQ	QXQlQ	TXQkQK^�
LUOG	kG	UkNXT]T[OGJT[MNOn	�������	OTN	MTJMQ�
XQNhLUOG	 kG	 aT[kTMQkGM]lT	 PWdTH	 ������	 OTN	
���	 cT[kTMQ[OQXlT/	 p]nOGNMTN	 KT	 kG`GMULGl	 U	
wNQ`QSNOh	R]W[U	MQJ	X]Q�nKMQH$	^[MG	KT	GYTO]N�
wbLGl	Q	]n`QH	MQJ	[MUK	X]n`UuU	MUH	TSSGNQSFKG�
[UH/		
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IgKLG[U	 p]bMQMgXbK	 kU	 pGXMNRNO^K	 PNkUM^K	 MQJ	 �����	 �XQRQ\FT	 MUH	
�]QkwnKUH	kG	RJQ	h	M]GNH	aT]kTOQcn]GH	ikWRGH	

pT[\T`lKT	 oFXXT$	 PT]lT�_`FKU	 VKR]QgM[QJ$	 �GnRb]QH	 m[F`NQH	 OTN	 ZbWKKUH	PT�
M[QgOTH	

mkhkT	\UkGlTH$	pTKGXN[MhkNQ	pTM]^K$	pWM]T$	��3��$	_``WH	
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iN	JXQRQ\GlH	MUH	L]QkwlKUH	GlKTN	G`OJ[MNOQl	[Mn�
\QN	 SNT	 MU	 [gKLG[U	 cT]kWObK	 RNnMN	 RNTkG[Q`T�
wQgK	 [G	 XQNOl`GH	 OJMMT]NOFH	 `GNMQJ]SlGH	 MUH	
L]QkwlKUH$	nXbH	GlKTN	U	L]nkwb[U$	U	TNkn[MT[U	
OTN	QN	c`GSkQK^RGNH	T[LFKGNGH/	v	L]QkwlKU	GKG]�
SQXQNGl	 MQK	 �����	 kG	 X]bMGQ`JMNOh	 RNW[XT[U	
MQJ	 E�MG`NOQg	 WO]QJ	 [MUK	 GYbOJMMW]NT	 XG]NQ\h	
kGMTYg	 MUH	 ��(

��
	 OTN	 ���

��	
TXQOT`gXMQKMTH	 FKT	

KFQ	 E�MG`NOn	 WO]Q	 XQJ	 XG]N`TkwWKGN	 MQ	 GKG]Sn	
kQMlwQ	�����$	MQ	QXQlQ	`GNMQJ]SGl	bH	X]Q[RG�
RGkFKQH	JXQOTMT[MWMUH/	p]n[cTMGH	kG`FMGH	RQ�
khH�R]T[MNOnMUMTH	 [MQ	 G]ST[Mh]Nn	 kTH	 FRGNYTK	
nMN	 [JKRJT[knH	 MbK	 RgQ	 cT]kTOQcn]bK	 QkW�
RbK	�cTNKJ`lQJ$	SQJTKNRNKQkWRTH�	kTdl	kG	XT]T�
OGlkGKU	X]bMQMTSh	TkNKQkWRT	GlKTN	TXT]TlMUMQH	
SNT	 MU	 kFSN[MU	 wNQ`QSNOh	 TXnO]N[U	 MbK	 XGXMNRN�
O^K	 XT]TSnKMbK	 MQJ	 JXQRQ\FT	 MUH	 L]QkwlKUH/	
�T[NdnkGKQN	 [G	 TJMhK	 MU	 kG`FMU	 [\GRNW[TkG	 OTN	
[JKLF[TkG	 kU	XGXMNRNOQgH	 kNkUMFH$	 \]U[NkQXQN�
^KMTH	bH	JXn[M]bkT	MQ	 NKRn`NQ	OTN	RgQ	h	M]GlH	
cT]kTOQcn]GH	 QkWRGH	 �cTNKg`NQ$	 SQJTKNRNKQkW�
RT$	TkNKQkWRT	OTN	OT]wQYg`NQ�	[OQXGgQKMTH	[MU	
wG`Mlb[U	MUH	[JSSFKGNTH	X]n[RG[UH	kG	MQK	����
�	 JXQRQ\FT/	 v	 [gKLG[U	 X]TSkTMQXQNhLUOG	 [G	
[MG]GW	cW[U$	kG	MU	\]h[U	MUH	������'	]UMlKUH$	
OTN	 [G	 Q]STKNOn	 RNW`JkT	 �[gdGJYU	 MQJ	 NKRQ`NOQg	
JXQ[M]^kTMQH$	 SQJTKNRN`lb[U	 OTN	 MG`NOh	 TXQ�
X]Q[MT[lT�/	 mT	 TKW`QST	 XQJ	 [JKMFLUOTK	 LT	
G`GS\LQgK	SNT	MUK	NOTKnMUMW	MQJH	KT	TKT[MF`QJK	
MU	 [J[[bkWMb[U	 TNkQXGMT`lbK	 XQJ	 GXWSGN	 U	
L]QkwlKU	OTN	 MU	\T`W]b[U	MUH	TQ]MhH	[G	T]QJ�
]TlQJH	kG	RQ[QGYT]M^kGKQ	M]nXQ/	
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mQ	QYGNRbMNOn	[M]GH	OTN	Q	]n`QH	MbK	G`GJLF]bK	
]Nd̂ K	 [MUK	 TKWXMJYU	 MUH	 T[LFKGNTH	 �'=��! ��	
GlKTN	[Mn\QH	XQ``^K	[gS\]QKbK	kG`GM^K	 ���/	i	

]n`QH	 MbK	 G`GJLF]bK	 ]Nd̂ K	 [MUK	 T[LFKGNT	 MQJ	
�'=��! ��	 F\GN	 RGN\LGl	 nMN	 [\GMldGMTN	 kG	 MQ	 Vy	
�TkJ`QGNRh�y�$	MT	QXQlT	XN[MGgGMTN	nMN	XTldQJK	MQ	
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]n`Q	X]Q�QYGNRbMNOQg/	mQ	JXG]QYGlRNQ	MQJ	JR]Q�
SnKQJ	�v�i��$	kNT	TXn	MNH	wT[NOW	GKG]SFH	kQ]cFH	
QYJSnKQJ	 �����$	 GlKTN	 JXGgLJKQ	 SNT	 MNH	 T``QN�
^[GNH	XQJ	[\GMldQKMTN	kG	MT	Vy	[MT	OgMMT]T	���/	
eNWcQ]T	cJ[NOW	X]Q�nKMT	LGb]QgKMTN	nMN	R]QJK	
bH	TKMNQYGNRbMNOW$	nXbH	MT	c`TwQKQGNRh$	OQJkT�
]NKNOW	 XT]WSbST	 OTN	 W``T	 �6�/	 PNT	 [GN]W	 TXn	
OQJkT]NKNOW	XT]WSbST	F\QJK	[JKMGLGl	 OTN	kG`G�
MULGl	 [MQ	 G]ST[Mh]NQ	 kTH	 SNT	 MUK	 TKMNc`GSkQ�
K^RU	OTN	TKMNQYGNRbMNOh	MQJH	R]W[U	���/	IMUK	XT�
]Qg[T	 G]ST[lT	 Q]N[kFKT	 TXn	 TJMW	 MT	 OQJkT]N�
KNOW	 XT]WSbST	 kG`GMhLUOTK	 bH	 [T]bMFH	 MQJ	
JXG]QYGNRlQJ	MQJ	JR]QSnKQJ	kG	MU	kFLQRQ	0�$	
\]U[NkQXQN^KMTH	RgQ	MgXQJH	OJMMW]bK�	T�	�p�[�
F\� R~lF\	 �E�T�	 KGJ]Qw`T[MNOW	 OgMMT]T	 OTN	 w�	
������	 �e5�	 kGMT``TSkFKT	 OgMMT]T	 �GOc]WdQK�
MTH	 MT	 Vy�/	 IgkcbKT	 kG	 MT	 TXQMG`F[kTMT$	 OW�
XQNT	 TXn	 TJMW	 w]FLUOTK	 KT	 GlKTN	 R]T[MNOQl	 RG�
[kGJMFH	 MQJ	 JXG]QYGNRlQJ	 MQJ	 JR]QSnKQJ	 OTN	 U	
R]W[U	MQJH	w]FLUOG	KT	GYT]MWMTN	TXn	MU	[JSOF�
KM]b[U	OTN	TXn	MQ	\]nKQ/	v	R]W[U	MQJH	bH	[T�
]bMFH	 XQNOl`GN	 TKWkG[T	 [MNH	 RgQ	 RNTcQ]GMNOFH	
[GN]FH	OJMMW]bK/	_NRNOW	[MUK	XG]lXMb[U	MbK	e/5	
kGMT``TSkFKbK	OJMMW]bK$	 U	TKMNQYGNRbMNOh	R]W�
[U	hMTK	XNQ	[UkTKMNOh	[G	[\F[U	kG	TJMh	XQJ	Gk�
cTKl[MUOG	 [MT	 �p�[F\� R~lF\	 OgMMT]T/	 _XNX]n�
[LGMT	Q	X]Q[MTMGJMNOnH	]n`QH	MbK	OQJkT]NKNO^K	
GK^[GbK	 [MUK	 OJMMT]NOh	 OTMT[M]Qch	 XQJ	 X]Q�
O`hLUOG	TXn	MQ	JXG]QYGlRNQ	MQJ	JR]QSnKQJ	kG`G�
MhLUOG	kG	MU	kFLQRQ	Pmm/	mT	XT]TXWKb	TXQMG�
`F[kTMT	kTH	RGl\KQJK	nMN	 MT	 JXn	kG`FMU	 OQJkT�
]NKNOW	 XT]WSbST	 kXQ]QgK	 KT	 \]U[NkQXQNULQgK	
bH	QRUSQl�GK^[GNH	[MUK	TKMNkGM^XN[U	 MUH	T[LF�
KGNTH	MQJ	�'=��! ��/	
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ZK[MNMQgMQ	 i]STKNOhH	 OTN	 aT]kTOGJMNOhH	 jUkGlTH$	 _LKNOn	 �R]JkT	 _]GJK^K$	 �T[/	 obK�
[MTKMlKQJ	��$	 ���63	VLhKT	OTN	

�
mkhkT	jUkGlTH$	mQkFTH	i]STKNOhH$	�NQ\UkGlTH	 OTN	aJ[NO^K	

p]Q�nKMbK$	pTKGXN[MhkNQ	pWM]TH$	��3��	xlQ$	_``WH	
	

v	TKWSOU	MUH	cT]kTOGJMNOhH	wNQkU\TKlTH	KT	XG�
]NQ]l[GN	MQK	\]nKQ	OTN	MQ	JuU`n	On[MQH	OTMW	MUK	
XQ]GlT	TKWXMJYUH	KFbK	cT]kWObK	XQJ	QcGl`GMTN	
GK	kF]GN	[MQ	\TkU`n	cT]kTOQONKUMNOn	MQJH	X]Q�
cl`$	FRb[G	^LU[U	[MUK	TKWXMJYU	E(��EUE�-	kGLn�
RbK	 SNT	 MUK	 FSOTN]U	 TYNQ`nSU[U	 MbK	 NRNQMhMbK	
XQJ	 TcQ]QgK	 MNH	 NRNnMUMGH	 TXQ]]ncU[UH$	 OTMT�
KQkhH$	 kGMTwQ`N[kQg	 OTN	 TXFOO]N[UH	 ��0���/	
IMUK	 XT]Qg[T	 G]ST[lT	 kG`GMhLUOTK	 Q]N[kFKGH	
[UkTKMNOFH	cT]kTOQONKUMNOFH	OTN	kGMTwQ`NOFH	NRN�
nMUMGH	TKMTSbKN[M^K	MUH	VSSGNQMGK[lKUH	ZZ	�����
�����	kG	MUK	\]h[U	MbK	`QSN[kNO^K	C&'�.�-	OTN	
��")�!"�/	�	[GN]W	RGRQkFKbK	XG]N`TkwWKGN	kn]N�
T	XQJ	\Q]USQgKMTN	bH	TKMNzXG]MT[NOW	cW]kTOT$	
OTL^H	 OTN	 W``T	 [JKLGMNOW	 TKW`QST/	 IJSOGO]N�
kFKT$	RnLUOG	FkcT[U	[MUK	X]nw`GuU	MUH	RNTXG�
]TMnMUMTH	 MbK	 kQ]lbK	 TXn	 MQK	 TNkTMGSOGcT`NOn	
c]TSkn$	TXn	MT	OgMMT]T	�),&��$	MUH	[JSSFKGNTH	
kG	 MUK	T`wQJklKU	 MQJ	X`W[kTMQH$	 MUH	JRTMQRNT�
`JMnMUMTH$	 MQK	 nSOQ	 OTMTKQkhH$	 OTL^H	 OTN	 [MUK	
X]nw`GuU	MUH	LF[GbH	kGMTwQ`N[kQg	TXn	MT	OJ�
MQ\]^kTMT	 �t���5	 OTN	 �t�6��/	 mT	 TXQMG`F�
[kTMT	 TXQOT`gXMQJK	 [UkTKMNOFH	 X`U]QcQ]lGH	
XQJ	 kXQ]Gl	 KT	 QRUSh[QJK	 [MU	 wG`MN[MQXQlU[U	
MQJ	 cT]kTOQONKUMNOQg	 OTN	 kGMTwQ`NOQg	 X]Qcl`	
MbK	[JKLGMNO^K	GK^[GbK/	
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i`NOh	 IgKLG[U	 MQJ	 ��ab[cQ]NOQg	 _[MF]T	 MUH	 ����kGLJ`Q�0�G]JL]NMn`UH	
�����	OTN	Z[QMQXQkG]^K	MUH	����kGLJ`Q�0�G]JL]NMn`UH	

V/_/	oQJkXhH$	I/I/	obMQg`TH$	Z/o/	fW``QH	

_]ST[Mh]NQ	 i]STKNOhH	 jUkGlTH$	 mkhkT	 jUkGlTH$	 V]N[MQMF`GNQ	 pTKGXN[MhkNQ$	 �G[[T`QKlOU$	
_``WH	
	

mQ	cb[cQ]NOn	XT]WSbSQ	���	�L�	GlKTN	FKT	TXn	
MT	[UkTKMNOW	GKRNWkG[T	MUH	TKGYW]MUMUH	MQJ	kG�
wT`QKNOQg	 wNQ[JKLGMNOhH	 QRQg	 MbK	 N[QX]GKQGN�
R^K	�PZx�/	_XNX`FQK$	MQ	L	GlKTN	XQ`g	[UkTKMNOnH	
kGMTwQ`lMUH	MQJ	_U��!-%E�!�V�U�E.���!$	MQJ	XT�
]W[NMQJ	XQJ	GlKTN	JXGgLJKQ	SNT	MUK	G`QKQ[lT/	v	
PZx	Jcl[MTMTN	knKQ	[MQ	kGMTwQ`N[kn	MbK	wTOMU�
]lbK$	MbK	\`b]QX`T[M^K	MbK	cJM^K	OTN	MbK	cJ�
O^K/	fNT	TJMn	MQ	`nSQ	kNT	Q`QO`U]bkFKU	RNG]Gg�
KU[U	 OTN	 TYNQXQlU[U	 MUH	 PZx	 LT	 kXQ]Qg[G	 KT	
QRUSh[GN	 [MUK	 TKWXMJYU	 KFbK	 MgXbK	 dNdTKNQ�

OMnKbK	 OTN	 GYGNRNOGJkFKbK	cT]kWObK	 SNT	XTLQ�
SGKGlH	 kNO]QQ]STKN[kQgH/	 �[Mn[Q$	 U	X`h]UH	 RN�
GJO]lKN[U	 MUH	PZx	 RGK	 F\GN	 TOnkU	 GXNMGJ\LGl	 OTN	
OWLG	 GgOQ`U	 XT]T[OGJT[MNOh	 kFLQRQH	 SNT	 MT	
SKb[MW	 MUH	 GKRNWkG[T	 LT	 kXQ]Qg[G	 KT	 TXQRGN�
\LGl	 XQ`g	 \]h[NkU/	 IMUK	 XT]Qg[T	 G]ST[lT	 XT�
]QJ[NWdGMTN	 GKT``TOMNOh	 [JKLGMNOh	 X]Q[FSSN[U	
n[bK	TcQ]W	[MQ	cb[cQ]NOn	G[MF]T	L	OTN	XQ`g�
MNkT	 SNT	 MQK	 X]Q[RNQ]N[kn	 MUH	 wNQ[JKLGMNOhH	
QRQg	RGJMG]NbkFKT	TKW`QST	�0�	OTN	0��	MUH	X]n�
R]QkUH	FKb[hH	MQJ$	MQ	TOGMQKlRNQ	MUH	����kGLJ�
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`Q�0�G]JL]NMn`UH	 �0��/	 mQ	 [\hkT	 XQJ	 GcT]kn�
[LUOG	\]U[NkQXQNGl	bH	X]^MU	g`U	MQ	TOGMQKlRNQ	
MUH	 ����JR]QYJkGLJ`Q�0�G]JL]ndUH	 �/�	 OTN	 XT�
]WSGN$	 kF[b	 kNTH	 [M]TMUSNOhH	 kQKQX]Q[MT[lTH$	
MNH	 GK^[GNH	 [Mn\QJH	 kG	 [gKMQkQ	 M]nXQ	 OTN	 [G	
JuU`h	TXnRQ[U/	

	

�	�	>	t	>	�D		�	�	>	0$	t	>	�D		�	�	>	�$	t	>	0	

�&")'	�#*"���!�	&-	���� �"�#'�0���#"��!"&'	��
1�&�1�)"�	 �����	 )*+	 ��&"&1& ���	 &-	 ����
 �"�#'�0���#"��!"&'	
�/�/	
&. <!�$	�/�/	
&"&.')�$	4/
/	�)''&�	

�)<&�)"&�#	 &-	 ��()*!,	 ��� !�"�#$	 0�1)�" �*"	 &-	
��� �!�"�#$	 ��!�"&"'�	 8*!9���!"#$	 �����)'&*!2!$	
����,�	

C�D�)-�%��	���� �"�#'�0���#"��!"&'	��1�&�1�)"�	�����	
���	 �L�	 !�	 )	 2�#	 !*"�� �+!)"�	 &-	 "��	  �9)'&*)"�	
!*+�1�*+�*"	 1)"�;)#	 �����	 -&�	 "��	 <!&�#*"���!�	 &-	
!�&1��*&!+�/	�++!"!&*)''#$	L	 !�	)	,�!"!,)'	 �")<&'!"�	&-	
_U��!-%E�!�V�U�E.���!$	"��	1)�)�!"�	���1&*�!<'�	-&�	
 )')�!)/	���	!�	&*'#	1����*"	!*	<),"��!)$	1')*"	,�'&�&�
1')�"	 )*+	 )'()�	  �")<&'!� /	 &�	 "�!�	 ��)�&*$	 )	
"�&�&.(�	!*9��"!()"!&*	)*+	�~1'&!")"!&*	&-	���	,&.'+	

�*)<'�	 "��	 +�9�'&1 �*"	 &-	 *�;	 ,')����	 &-	 ���<!,!�
+��	 )*+	 �1�,!-!,	 +�.(�	 )()!*�"	 1)"�&(�*!,	  !,�&�
&�()*!� �/	 ��9��"��'���$	 "��	 ,& 1'�"�	 �'.,!+)"!&*	
&-	���	 �)�	 *&"	 <��*	 ),�!�9�+	#�"	 )*+	 �),�	 -),!'�	
1��1)�)"!9�	  �"�&+	 -&�	 !"�	 2*&;*	 !*"�� �+!)"��	
,&.'+	<�	�!(�'#	.��-.'/	����	;�	1����*"	)*	)'"��*)�
"!9�	 �#*"��"!,	 )11�&),�	 "&;)�+	 L	 )*+	 9)'.)<'�	 -&�	
"��	 !+�*"!-!,)"!&*	&-	 "��	<!&�#*"��"!,	1)"�;)#	+�."��
�)"�+	 )*)'&(.��	 �0�	 )*+	 0��	 &-	 !"�	 1��,.��&�$	 ����
 �"�#'�0���#"��!"&'	 ),�"&*!+�	 �0��/	 ��!�	 �,�� �	
.���	 �����#+�&�~# �"�#'�0���#"��&��	 ),�"&*!+�	 �/�	
)�	 �")�"!*(	 )"��!)'	 )*+	 +�'!9���$	 "��&.(�	 )	  &*&�
1�&"�,"!&*	�"�)"�(#$	"��	")�(�"	,& 1&.*+�	!*	)	��&�"	
;)#	)*+	!*	�!(�	#!�'+/	

���������	
�/	 �)�	�&� ��	�/$	
*)*!	�/$	�! &*!*	�/$	�.""��	%/$	�)� 	
�/�	dE-� �!����	0c,�	3�7�3��	��556�D	�<�	��!(&*!	0/D	�!��*�
��!,�	B /$	�)"=�'	�/$	�)(*��	�/$	�)+#2�;!,=	�/$	{�*2	�/	�/$	
%),���	�/�	_�-���^��U�����%��X�E��i�X���	c&�	����������3	
��557�D	 �,�	 �!��*��!,�	 B /$	 �,�;)�=	 �/$	 �)�")#�)+�	 �/$	
��!(&*!	 0/$	 {�*2	 �/�/$	 %),���	 �/�	 � �!�� dE-U�	 ,�	 �����
��66	��55��	
�/	 �)�	 '��,�	�/$	 �&� ��	�/�� +������� dE-� �!�	/",�� ��3�
���	��5���D	�<�	�&� ��$	�/D	�.""��	%/$	�)� 	�/������ �!��
X-��� � �!�� �-!!�(��	 ��7����7�	 ��5�5�D	 �,�	 �!��*��!,�	
B /$	��*�)�+	%/$	�#')*+�	�/4/$	{�*2	�/�/$	%),���	�/�	_�-���
^��U�����%��X�E��i�X���	cL�	��6����6�	��55��D	�+�	�!,�"�*"�
�)'��	�/
/$	�,�;�*+��	4/$	0!�,�	�/$	�&� ��	�/�	j+dX������	
&##�	�7���7�	��557�D	 ���	�,�;�*+��	4/$	��� )*	�/$	�!,��
"�*"�)'��	�/
/$	�&� ��	�/�	dE-� �!����	L/M�	76���	��55��	

�

��

IgKLG[U	OTN	aT]kTOQ\UkNOh	PG`FMU	jT`OQK^K		

oQg[OQJ]T	PT]lT	OTN	jTMdUXTg`QJ��lMNKT	ehkUM]T	

mQkFTH	 aT]kTOGJMNOhH	 jUkGlTH$	 mkhkT	 aT]kTOGJMNOhH$	 V]N[MQMF`GNQ	 pTKGXN[MhkNQ$	 3����	
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PG	 TYNQXQlU[U	 MUH	 ,& 1."��	 )!+�+	 +�.(	 +��!(*	
SlKGMTN	 X]Q[XWLGNT	 [\GRNT[kQg	 OTN	 [gKLG[UH	
[GN]WH	 \T`OQK^K	 kG$	 TKMN�NNOFH$	 TKMNOT]ONKNOFH	
NRNnMUMGH$	 XNLTKh	 TKT[MT`MNOh	 R]W[U	 GXl	 MUH	 `N�
XQYJSQKW[UH	T``W	 OTN	 kG	 !*	9!9&	TKMNc`GSkQK^�
RU	 R]W[U/	 p]n[cTMGH	 RUkQ[NGg[GNH	 GXNwGwTN^�
KQJK	MUK	WkG[U	[gKRG[U	MQJ	OT]OlKQJ	kG	MQ	XQ�
`gX`QOQ	 cTNKnkGKQ	 MUH	 c`GSkQKhH/	 v	 [gKLG[U	
���	 MbK	\T`OQK^K	TOQ`QJLGl	 MQ	TKbMF]b	[\hkT	

OTN	U	RQkh	 MQJH	GXNwGwTN^LUOG	kG	cT[kTMQ[OQ�
XNOh	 GYFMT[U	 OTN	 [MQN\GNTOFH	 TKT`g[GNH/	 pT]W`�
`U`T$	 GXGNRh	 U	 `NXQcN`NOnMUMT	 TXQMG`Gl	 cJ[NOQ�
\UkNOh	 NRNnMUMT	 XQJ	 GkX`FOGMTN	 [MU	 wNQ`QSNOh	
R]W[U$	X]Q[RNQ]ldGMTN	 XGN]TkTMNOW	 OTN	 LGb]UMN�
OW	 U	 `NXQcN`NOnMUMT	 MbK	 \T`OQK^K/	 iN	 GK^[GNH	
RQONkW[MUOTK	SNT	MUK	E(�]E��-	NOTKnMUMW	MQJH	!�	KT	
T``U`GXNR]QgK	kG	MUK	G`GgLG]U	[MTLG]h	]ldT	MQJ	
�$��RNcTNKJ`Q�XNO]JR]TdJ`lQJ	�0����$	!!�	KT	TKT�
[MF`QJK	MU	`NXNRNOh	JXG]QYGlRb[U$	!!!�	KT	RG[kGg�
QJK	 MQ	JXG]QYGNRNOn	TKNnK$	 !9�	 KT	TKT[MF`QJK	 MU	
R]W[U	MUH	cJMNOhH	`NXQYJSQKW[UH$	9�	KT	TKT[MF�
`QJK	 MUK	 X]bMGQ`JMNOh	 R]W[U	 MbK	 [G]NKQX]b�
MGT[^K	 �L]JulKU	 OTN	 T�\JkQL]JulKU�	 OTL^H	OTN	
9!�	 MUK	 G[MG]T[NOh	 R]W[U	 MbK	 RgQ	 GKdgkbK$	 9!!�	
KT	 TKMNR]QgK	 kG	 MU	 S`QJMTLGNnKU	 �����/	 VOnkU	
kG`GM^KMTN	 OTN	 SNT	 MUK	E(�]E]-	 NOTKnMUMW	 MQJH	 KT	
TKT[MF`QJK	 MQ	 QlRUkT	 MQJ	 WO]QJ	 XQRnH	 GXlkJT	
XQJ	GXWSGMTN	TXn	GKRQRG]kNOh	\Q]hSU[U	OT]]T�
SGKlKUH/	
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�XG]kQ]NTOW	�NQkNkUMNOW	IJ[MhkTMT	

E/	oJ]lM[UH	$	I/	qT\T]NWRQJ$	_/	pGM]lRQJ$	f/	�/	m[NwSQg`UH	

_]ST[Mh]NQ	i]STKNOhH	jUkGlTH$	mkhkT	jUkGlTH$	pTKGXN[MhkNQ	pTM]^K	
	

iN	OJO`QRGYM]lKGH	F\QJK	[\hkT	O^KQJ	ON	GYTN]G�
MNOFH	[JkX`GOMNOFH	 NRNnMUMGH$	bH	TXQMF`G[kT	MUH	
kQKTRNOhH	RQkhH	MQJH/	�M[N	F\QJK	\]U[NkQXQNU�
LGl	 GOMGK^H	 [MU	 [gKLG[U	 JXG]kQ]NTO^K	 [J[MU�
kWMbK/	V]OGMW	[JKMNLFkGKT	XT]WSbST	OJO`QRGY�
M]NK^K	F\QJK	X]QMTLGl	bH	wNQkNkUMNOW	[J[MhkT�
MT$	[\GMNdnkGKT	kG	RNG]ST[lGH	kGMTcQ]WH	QJ[N^K/	
iN	TNLF]GH	[MFkkTMQH$	 kNT	W``U	[UkTKMNOh	OTMU�
SQ]lT	 JXG]kQ]NTO^K	 JXQRQ\FbK$	 GlKTN	 OJO`NOQl	
TNLF]GH	kG	XQ`g	OT`FH	[JkX`GOMNOFH	NRNnMUMGH	OT�
MNnKMbK/	 mF`QH$	 QN	 cbMQ\]bkNOFH	 QkWRGH	 kXQ�
]QgK$	 TKMN[M]GXMW$	 GlMG	 KT	 kGMTwTlKQJK	 kGMTYg	
RgQ	RNTcQ]GMNO^K	RNTkQ]c^[GbK	�I\hkT$	 ���(��	
OTN	�E���RNTkQ]c^[GNH�	 GlMG	KT	RNkG]ldQKMTN	 �I\h�
kT$	 RQkFH	 2$	 22�/	iN	 kGMTwQ`FH	 TXn	 MU	 ���(��	 [MU	
�E��	ON	TXn	MU	kQKQkG]h	[MU	RNkG]h	RQkh$	GXNMJS�
\WKQKMTN	kG	TOMNKQwn`U[U	[G	[JSOGO]NkFKT	khOU	
OgkTMQH$	GK^	U	GXN[M]Qch	[MUK	T]\NOh	OTMW[MT�
[U	X]TSkTMQXQNGlMTN	 kF[b	LF]kTK[UH	 h	 TOMNKQ�
wn`U[UH/	 oTMW``U`QN	 [JKRJT[kQl	 MbK	 XT]TXW�
Kb	 TJM^K	 `GNMQJ]SNO^K	 [MQN\GlbK$	 kXQ]QgK	 KT	
QRUSh[QJK	 [G	 \l��OF���QF~	� lF�\\lFrF|�[	�
O�R�kF��[	�XQJ	LT	\]U[NkQXQNULQgK	bH	y�FO�ON�
R�QY�q\qR�O�R�/	IMU	XT]Qg[T	G]ST[lT	XT]QJ[N�
WdQKMTN	QN	XQ]GlGH	[gKLG[UH	GKnH	JXG]kQ]NTOQg	
kGMTcQ]FT	 �FKb[U	 /�$	 GKnH	 k�RF���p|PO��F\	
JXG]kQ]NTOQg	kGMTcQ]FT	�FKb[U	0�	ON	GKnH	k��
RF���p|PO��F\	OTKT`NQg	�FKb[U	L�/	iN	GK^[GNH	/	
OTN	 0	 kXQ]QgK	 KT	 kGMTcF]QJK	 TkNKQYFT	 OTN	
wGKdQ�OW	h	XNO]NOW	W`TMT$	GK^	U	FKb[U	L	kXQ]Gl	

KT	R]W[GN	bH	k�RF���p|PO��F	RNTkGkw]TKNOn	OT�
KW`N	NnKMbK	KTM]lQJ/	
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eNTkQ]cbMNOh	 PG`FMU	 VKT`nSbK	 MQJ	 ��.1�&'!+�	 XQJ	 _kX`FOQKMTN	 [MU	 �G�
]TXGlT	MQJ	oT]OlKQJ	

eF[XQNKT	�TNkQg
�
$	_N]hKU	a]J`lSSQJ

�
$	VKT[MW[NQH	m]QSOWKUH

�
$	�GnRb]QH	m[F`NQH

�
	

�
mkhkT	 jUkGlTH$	 mQkFTH	 i]STKNOhH	 jUkGlTH$	 �NQ\UkGlTH	 OTN	 aJ[NO^K	 p]Q�nKMbK$	
pTKGXN[MhkNQ	 pTM]^K$	 ��3��$	 pWM]T$	 _``WH	 OTN	

�
mkhkT	 �NQ`QSNO^K	 _cT]kQS^K	 OTN	 mG\KQ�

`QSN^K$	pTKGXN[MhkNQ	ZbTKKlKbK$	�3���$	ZbWKKNKT$	_``WH	
	

v	 GO`JMNOh	 Q]knKU	 MbK	 SQKTRQM]QXNK^K	 ��*���	
GlKTN	 Q	 OJ]NnMG]QH	]JLkN[MhH	 MQJ	 TKTXT]TSbSNOQg	
[J[MhkTMQH/	V``U`GXlR]T[U	MQJ	RGOTXGXMNRlQJ	MUH	
�*��	kG	JuU`hH	[JSSFKGNTH	JXQRQ\GlH	QRUSGl	[MU	
wNQ[gKLG[U	 OTN	 TXG`GJLF]b[U	 MbK	 SQKTRQM]QXN�
K^K	 Q]kQK^K	 ��	 OTN	 ��$	 T``W	 OTN	 W``GH	 [UkT�
KMNOFH	`GNMQJ]SlGH/	VKW`QSW	MUH	TSbKN[MFH$	nXbH	MT	
��.1�&'!+�$	��!1"&��'!*$	T``W	OTN	TKMTSbKN[MFH$	nXbH	
MQ	��"�&��'!~$	\]U[NkQXQNQgKMTN	SNT	MU	LG]TXGlT	TKT�
XT]TSbSNO^K	 RJ[`GNMQJ]SN̂ K$	 nXbH	 OTN	 OWXQNbK	
kQ]c^K	 OT]OlKQJ/	 IMUK	 XT]Qg[T	 kG`FMU	 X]TSkT�
MQXQNhLUOG	 RNTkQ]cbMNOh	 kG`FMU	 MQJ	 ��.1�&'!+�$	
nXbH	OTN	S]TkkNO^K	TKT`nSbK	MQJ	MT	QXQlT	F\QJkG	
[\GRNW[GN	[MQ	G]ST[Mh]NQ	kG	M]QXQXQlU[U	[MU	LF[U	
3	 nXQJ	 JXW]\GN	 �#�	 OTN	 TKMNOTMW[MT[U	 MQJ	 v	 MQJ	
iv	 kG	 ���6	 OTN	 [MU	 LF[U	 5	 V=�	 TKMl	 ��&/	 v	 RNT�
kQ]cbMNOh	kG`FMU	X]TSkTMQXQNhLUOG	kG	\]h[U	MG�
\KNO^K	���	OTN	kQ]NTOhH	kQKMG`QXQlU[UH	\]U[NkQ�
XQN̂ KMTH	[MTLkn	G]ST[lTH	�!'!,&*	��)1�!,�	��	OTN	
MQ	`QSN[kNOn	�.)*")	���3/	iN	JXQ`QSN[kQl	J`QXQN�
hLUOTK	kG	MQ	XGRlQ	RJKWkGbK	����� /	
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VOn]G[MT	 aLQ]Q�OGMQXJ]TKQ[J`Q�KQJO`GQ[lRNT�	 IgKLG[U	 OTN	 �NQ`QSNOh	
VXQMlkU[U	 MbK	 6�aLQ]Q���OGMQ�w�0�S`JOQXJ]TKQ[J`Q�XT]TS^SbK	 MUH	 ���
�GKdQz`Q�OJMQ[lKUH	OTN	����GKdQz`Q�TRGKlKUH	

IMF``T	PTKMW$	fN^]SQH	VSSG`hH$	_JTSSG`lT	m[QJOT`W$	ElOU	mdNQJkWOU	OTN	eUkhM]UH	
oQkN^MUH	

_]ST[Mh]NQ	i]STKNOhH	jUkGlTH$	 mkhkT	�NQ\UkGlTH��NQMG\KQ`QSlTH$	pTKGXN[MhkNQ	�G[[T`lTH$	
�W]N[T$	_``WH	
	

v	 [gKLG[U	 MbK	 KQJO`GQ[NRlbK	 ����$�$��M]N���
TOG�MJ`Q�6�RGQYJ�6�cLQ]Q�w�0�S`JOQXJ]TKQ[J�
`Q���

�
�wGK�dQz`Q�OJMQ[lKU	OTN	5���$�$��M]N���TOG�

MJ`Q�6�RGQYJ�6�cLQ]Q�w�0�S`JOQXJ]TKQ[J`Q��
�
�
�wGKdQz`Q�TRGKlKU$	 FSNKG	 kG	 MU	 [gdGJYU	 MQJ	

X`h]bH	TOGMJ`NbkFKQJ	XT]TS^SQJ	MUH	6�RGQYJ�
6�cLQ]Q�0�S`JOQXJ]TKndUH	 kG	 MNH	 [N`J`NbkFKGH	
wW[GNH	 �

�
�wGKdQz`Q	 OJMQ[lKU	 OTN	 �

�
�wGKdQz`Q�

TRGKlKU$	 TKMN[MQl\bH/	 VOQ`QgLU[G	 X`h]UH	 TXQ�
X]Q[MT[lT	 MbK	 TOGMJ`QkWRbK	 �L�A��
 OTN	 kGMW	
TXn	 kNT	 [GN]W	 [MQ\GJkFKbK	 wUkWMbK	 X]Q[MT�

[lTH	OTN	TXQX]Q[MT[lTH	XT]W\LUOTK	MT	kG]NO^H	
TOGMJ`NbkFKT	 KQJO`GQ[lRNT	 OJMQ[lKUH	 "�	 OTN	
TRGKlKUH	 "�/	 mF`QH$	 kGMW	 TXn	 QYGlRb[U	 MUH	
JR]QYJ`QkWRTH	[MU	LF[U	�y	OTN	MTJMn\]QKU	TXn�
[XT[U	 MUH	 w�TOGMQYJ	 QkWRTH$	 [JKMFLUOTK	 MT	
TOn]G[MT	6�cLQ]Q���OGMQ�w�0�S`JOQXJ]TKQ[J`Q	
XT]WSbST	 '�A�	 OTN	 c�/	 mT	 KFT	 kn]NT	 TYNQ`Q�
ShLUOTK	SNT	MUK	XNLTKh	TKMN�Oh	OTN	TKMNOT]ONKNOh	
R]W[U	 MQJH	 OTN	 [JSO]NMNOW	 kG	 MUK	 ,ji$	 FRGNYTK	
kGST`gMG]U	 TKMNQSOQSQKNOh	 R]T[MNOnMUMT	 OTL^H	
OTN	TKMN�Oh	R]W[U	FKTKMN	MQJ	�&")9!�.�/	



��

��



��

%

���

��,



��

%

��



%

�

%
�'
�

 
 
 












( 
�'
�
 
 
 
 
 )
�'
�

*+ 

,
-&.

 
 
 
 
 
 
 
 
 
 
 /
� 
 
*+ 
,
� .

�0
� 
,
# 1�
�2���
�0
� 
,
# 3�
�2��!

	
8*�)".�)"�+	 '.&�&�2�"&1#�)*&�#'	�.,'�&�!�
+���	 �#*"���!�	 )*+	 %!&'&(!,)'	�9)'.)"!&*	 &-	
6�'.&�&���2�"&�w�0�('.,&1#�)*&�#'	0��!9)"!�
9��	&-	�

�
�%�*=&#'	�#"&�!*�	)*+	�

�
�%�*=&#'	

�+�*!*�	

�"�'')	�)*")$	��&�(�	�(�'!�$	�9)*(�'!)	��&.2)')$	
�!2!	�=!&. )2!	)*+	0! !"�!	
& !&"!�	

0�1)�" �*"	&-	%!&,�� !�"�#	)*+	%!&"�,�*&'&(#$	�)�
<&�)"&�#	 &-	 ��()*!,	 ��� !�"�#$	 8*!9���!"#	 &-	 �����
�)'#$	�)�!��)$	����,�	

C�D�)-�%��	 ��&"�,"�+	 w�*.,'�&�!+��$	 ����$�$��"�!���
),�"#'�6�+�&~#�6�-'.&�&�w�0�('.,&1#�)*&�#'�����<�*�
=&#'	 ,#"&�!*�$	 5���$�$��"�!���),�"#'�6�+�&~#�6�-'.&�&�
w�0�('.�,&�1#�)*&�#'�����<�*=&#'	 )+�*!*�$	 �#*"���
�!�$	<!&'&(!,)'	�9)'.)"!&*	

���	 1�&"�,"�+	 w�*.,'�&�!+��	 ����$�$��"�!���),�"#'�6�
+�&~#�6�-'.&�&�w�0�('.,&1#�)*&�#'�����<�*=&#'	,#"&�

�!*�	 )*+	 5���$�$��"�!���),�"#'�6�+�&~#�6�-'.&�&�w�0�
('.,&�1#�)*&�#'�����<�*=&#'	 )+�*!*�$	 ;���	 �#*"���
�!=�+	 <#	 "��	 ,&.1'!*(	 &-	 1��),�"#')"�+	 6�+�&~#�6�
-'.&�&�0�('.,&�1#�)*&��	 ;!"�	 �!'#')"�+	 ���<�*=&#'	
,#"&�!*�	)*+	���<�*=&#'	)+�*!*�$	 ���1�,"!9�'#/	���	
*.,'�&�!+��	 ;���	 +�),�"#')"�+	 �L�A��	 )*+	 ��9��)'	
�.<��A.�*"	1�&"�,"!&*	)*+	+�1�&"�,"!&*	�"�1�	)--&��
+�+	 "��	1)�"!)''#	),�"#')"�+	 *.,'�&�!+��	&-	 ,#"&�!*�	
"�	 )*+	)+�*!*�	"�$	 ���1�,"!9�'#/	!*)''#$	+!��,"	&~!�
+)"!&*	&-	"��	-���	�#+�&~#'	(�&.1	)"	�y�1&�!"!&*	&-	"�	
)*+	"�$	)*+	�! .'")*�&.�	�'! !*)"!&*	��),"!&*	&-	"��	
w�),�"&~#'	 (�&.1$	 )--&�+�+	 "��	 +��!��+	 .*�)".�)"�+	
6�-'.&�&���2�"&�w�0�('.,&1#�)*&�#'	 +��!9)"!9��	 '�A�	
)*+	c�/	�����	*�;'#	�#*"���!=�+	,& 1&.*+�	;���	
�9)'.)"�+	 -&�	 "��!�	 1&"�*"!)'	 )*"!". &�	 )*+	 )*"!9!�)'	
),"!9!"#/	 �& 1)��+	 "&	 ,ji$	 "��	 *�;'#	 �#*"���!=�+	
+��!9)"!9��	��&;�+	"&	<�	 &��	�--!,!�*"	)�	)*"!". &�	
(�&;"�	 !*�!<!"&��	 )*+	 "��#	 �~�!<!"�+	 +!��,"	 )*"!9!�)'	
�--�,"	"&;)�+	�&")9!�.�/	

�	



'F�7G:1
52>�2<@52867�H6=12<7I�7H1
2<7=>7�8<2�<:<�@GJ6�;<5=<81G@284:��5>K>:@4:A��<@5<A�199<7A�0##"���M,����	
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OTN	

�
_]ST[Mh]NQ	 IgKLG[UH	 aJ[NO^K	 p]Q�nKMbK	 OTN	 �NQQ]STKNOhH	 jUkGlTH$	 ZK[MNMQgMQ	 aJ[N�
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v	 =F�FQ��[�N� 22$	 U	 QXQlT	 TXQkQK^LUOG	 TXn	
OT``NF]SGNGH	 MQJ	 kgOUMT	 $-(-�EUUE�!� ^-�%E(EE$	
TKhOGN	[MUK	OTMUSQ]lT	MbK	]G[Q]OJ`NO^K	kTO]Q�
`NRlbK	 OTN	 GkcTKldGN	[UkTKMNOh	wNQ`QSNOh	R]W[U/	
pT]QJ[NWdGMTN	SGKNOh	kGLQRQ`QSlT	SNT	 MU	[gKLG�
[U	 MUH	XT]TXWKb	FKb[UH	\]U[NkQXQN^KMTH	bH	
TKMlR]T[U�O`GNRl	 MUK	 Q`GcNKQkGMTLGMNOh	 OJO`Q�
XQlU[U	�����/	mQ	[\GRNT[kFKQ	X]nR]QkQ	RNFKNQ	
2	 XG]NF\GN	 MQ	 T]bkTMNOn	 MkhkT	 JXQOTMG[MUkFKQ	
kG	 n`GH	 MNH	 TXT]TlMUMGH	 `GNMQJ]SNOFH	 QkWRGH$	
OTL^H	 OTN	 MUK	 TKMl[MQN\U	 X`GJ]NOh	 T`J[lRT	 ���	
XQJ	QRUSGl	[MQ	GXNLJkUMn	cJ[NOn	X]Q�nK/	v	GXN�
`QSh	 MUH	X]Q[MTMGJMNOhH	QkWRTH	 �x�	 GlKTN	 OTLQ�
]N[MNOh	SNT	MUK	Q`QO`h]b[U	MUH	[gKLG[UH/	pT]W	
MUK	 MW[U	 GKQ`QXQlU[UH	 MUH	 MG`NOhH	 GKnKUH	 MQJ	

RNGKlQJ	 2$	U	TKMlR]T[U	���	X]TSkTMQXQNGlMTN	kG	
NOTKQXQNUMNOh	TXnRQ[U	[MQ	JXn[M]bkT	TJMn/	
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�G`FMGH	 kG	 IMn\Q	 MUK	 VKWXMJYU	 p]bMQMgXbK	 IJdGJSkWMbK	 OTN	 �w]NRlbK	
�b]T`GKlbK	OTN	V[NM]GMlKUH	bH	pNLTK^K	VKMNub]NTO^K	pT]TSnKMbK		

P/	PU`NM[QXQg`QJ$	o/	VLTKT[nXQJ`QH	OTN	e/	pTXT�bWKKQJ	

_]ST[Mh]NQ	i]STKNOhH	IgKLG[UH$	mkhkT	jUkGlTH$	pTKGXN[MhkNQ	pTM]^K$	��3��	pWM]T$	_``WH	
	

�b]T`FKNT$	nXbH	MQ	M]NQYT`FKNQ	�/�$	[G	[JKRJT�
[kn	 kG	 TOMNKQwn`U[U	 kG	 JXG]N^RGH	 cbH	 V	
��8C��	OTN	U	T[NM]GMlKU	�0�$	FKT	nYNKQ	]GMNKQGNRFH	
RGgMG]UH	SGKNWH$	\]U[NkQXQNQgKMTN	[hkG]T	GJ]F�
bH	 SNT	 MUK	 TKMNkGM^XN[U	 TJMQWKQ[bK	 KQ[UkW�
MbK$	nXbH	GlKTN	SNT	XT]WRGNSkT	U	ub]lT[U/	oT�
`gMG]T	TXQMG`F[kTMT$	nkbH$	OTN	kW`N[MT	kG	`NSn�
MG]GH	 TKGXNLgkUMGH	 XT]GKF]SGNGH$	 GXNMJS\WKQK�
MTN$	nMTK	QN	[JSOGO]NkFKQN	TKMNub]NTOQl	TJMQl	XT�
]WSQKMGH	 \]U[NkQXQNQgKMTN	 [G	 [JKRJT[kn	 ����

�8C��/	IMUK	XT]Qg[T	G]ST[lT	XG]NS]WcQJkG	MNH	
X]Q[XWLGNFH	kTH	 KT	 TKTXMgYQJkG	kGLQRQ`QSlGH	
XT]T[OGJhH	 X]bMnMJXbK	 [JdGJSkWMbK	 M]NQYT�
`GKlQJ	 kG	 T[NM]GMlKU	 M]N^K	 MgXbK/	 IMQK	 X]^MQ	
MgXQ	 �L�	 MT	 RgQ	 kn]NT	XG]NF\QKMTN	 [G	 FKT	 kNOMn	
[gdGJSkT	 kG	 XQ`JTklKGH$	 X/\/	 MU	 [XG]klKU	
�����/	IMQ	RGgMG]Q	 MgXQ	 �&�	 QN	 RgQ	\UkNOFH	QK�
MnMUMGH	[JKRFQKMTN	WkG[T	kF[b	GKnH$	GJTl[LUMQJ	
[MNH	OJMMT]NOFH	G[MG]W[GH$	G[MG]NOQg	RG[kQg/	mF�
`QH$	Q	M]lMQH	MgXQH	�,�	TXQMG`Gl	Jw]lRNQ	MbK	RgQ	
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GK^[GbK/	v	[gKLG[U	MbK	GK^[GbK	L�,	FSNKG	GcN�
OMh	 kF[b	 OTMW``U`bK	 \UkNO^K	 M]QXQXQNh[GbK	
MQJ	GkXQ]NOW	RNTLF[NkQJ	M]NQYT`GKlQJ/	
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�G`FMGH	 kG	 IMn\Q	 MUK	 VKWXMJYU	 _KT``TOMNO^K	 PGLQRQ`QSN^K	 i`NOhH	
IgKLG[UH	VKT`nSbK	MUH	V[NM]GMlKUH	kG	PGMTwQ`h	[MQ	�NXncN`Q	mkhkT	MUH		

I/	PXT]NWkUH$	o/	VLTKT[nXQJ`QH	OTN	e/	pTXT�bWKKQJ	

_]ST[Mh]NQ	i]STKNOhH	IgKLG[UH$	mkhkT	jUkGlTH$	pTKGXN[MhkNQ	pTM]^K$	��3��	pWM]T	
	

v	T[NM]GMlKU	GlKTN	nYNKQ	]GMNKQGNRFH	RGgMG]UH	SGKN�
WH	XQJ	\]U[NkQXQNGlMTN	[hkG]T	SNT	MUK	TKMNkGM^�
XN[U	 [QwT]^K	 XG]NXM^[GbK	 ub]lT[UH	 OTN	 W`�
`bK	 RG]kTMQXTLGN^K/	 IMUK	 XT]Qg[T	 G]ST[lT	
XG]NS]WcQJkG	 MNH	 X]Q[XWLGNFH	 kTH	 KT	 TKTXMg�
YQJkG	 GKT``TOMNOFH	 kGLQRQ`QSlGH	 SNT	 MQ	 OMl[NkQ	
MQJ	 ]GMNKQGNRNOQg	 [OG`GMQg	 kG	 \]h[U	 MbK	 XQ`g	
OT`W	 GR]TNbkFKbK	 TKMNR]W[GbK	 B !""!(	 OTN	 �&��
*����  &*�/	 iN	 kGLQRQ`QSlGH	 TJMFH	 LT	 GXNM]F�
uQJK	 MUK	 GgOQ`U	X]n[wT[U	 [G	 [GN]W	X]bMnMJ�
XbK	 T[NM]GMNKNO^K	 TKT`nSbK$	 XQJ	 LT	 GlKTN	 OT�
MW``U`T	 SNT	 kG`FMGH	 [\F[UH	 RQkhH�wNQ`QSNOhH	
R]T[MNOnMUMTH$	 nXbH	 GlKTN	 MT	 ]GMNKQGNRh	/�M$	 kG	
[JkXJOKbkFKQJH	 T]bkTMNOQgH	 h	 GMG]QT]bkTMN�
OQgH	RTOMg`NQJH	[MQ	`NXncN`Q	MkhkT	MQJ	kQ]lQJ/	

_lKTN	 TYNQ[UkGlbMQ	 MQ	 SGSQKnH	 nMN	 GMG]QT]b�
kTMNOW	]GMNKQGNRh$	nXbH	MT	,	OTN	M$	RGK	hMTK	RJ�
KTMnK	 KT	 XT]T[OGJT[LQgK	 kG	 MU	 S]TkkNOh	
����}�3}�3	kGLQRQ`QSlT$	XQJ	TKTXMgYTkG	X]n�
[cTMT	 [MQ	 G]ST[Mh]Nn	 kTH$	 [gkcbKT	 kG	 MUK	
QXQlT	OTMW``U`GH	T]bkTMNOFH	T`RGzRGH	OTN	Q	+�
cb[cQKNOnH	G[MF]TH	"	\]U[NkQXQNQgKMTN	SNT	MUK	
XT]Q\h	MbK	TXTNMQgkGKbK	����	OTN	�3	[JKLQKl�
bK$	TKMl[MQN\T/	
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j]h[U	 EFTH	 PGLnRQJ	 p]Q[QkQlb[UH	 eNGJ]JkFKbK	 aT[kWMbK	 ���	
ab[cn]QJ�6�	eNT[MTJ]QgkGKUH	pn`b[UH	 [MU	PG`FMU	 MUH	 V``U`GXlR]T[UH	
PQKMF`bK	 PGkw]TK^K	 kG	 �NQR]T[MNOW	 pGXMlRNT	 OTN	 pGXMNRQkNkUMNOQgH	 Vm�	
VKMTSbKN[MFH	

ENOn`TQH�p`QgMT]\QH	PXGKFMUH	

_]ST[Mh]NQ	PQ]NTOhH	VKW`J[UH	_PV$	ZK[MNMQgMQ	i]STKNOhH	OTN	aT]kTOGJMNOhH	jUkGlTH	Ziaj$	
_LKNOn	�R]JkT	_]GJK^K	_Z_$	�T[N`FbH	obK[MTKMlKQJ	��$	VLhKT	���	63$	_``WH	

�KTH	 KFQH	 T`Sn]NLkQH	 X]Q[QkQlb[UH	 GJ]FbK	
cT[kWMbK	���	cb[cQ]QJ�6�	 TKTXMg\MUOG	 OTN	
\]U[NkQXQNhLUOG	X]n[cTMT	[MU	 RNG]GgKU[U	 MUH	
r�YR�N	� qRF� |t�F	 OTN	 MUH� r\��O�Q�		 [G	 r���
qR��O�R�O���� ��lFqtO�R�	 kG	 wW[U	 RNX`Q[MQN�
wWRGH	 0�������	 �kQKMF`Q	 kGkw]TK^K�	 OTN	 XT�
]nkQNT	RGlSkTMT	[MT	QXQlT	 Gl\TK	X]Q[MGLGl	 Q]N�
[kFKT	y�Fr��qR�QY�OP���/	v	kFLQRQH	RQONkW[MU�
OG	[G	`NXNRNOFH	RNX`Q[MQNwWRGH	X]NK	OTN	kGMW	TXn	
MU	cn]MN[U	 MQJH	GlMG	kG	y��')��#�	h	�'.	 �!�/	VJMh	
MUK	XG]lQRQ	 kG`GMQgkG	 MT	 GkXQ]NOW	 TKMNJXG]MT�
[NOW	 �&�)�")*	 OTN	 �)*+��)�")*	 �!'�~�"!'	 ��)�!�$	
nXbH	 OTN	 MQJH	 kGMTwQ`lMGH	 MQJH$	 TKMN[MQl\bH	
�~1�6�7�	OTN	�)*+��)�")*	�9	��)�9�/	iN�X]Q[Q�
kQN^[GNH	MbK	RNGJ]JkFKbK	cT[kTMNO^K	S]Tkk^K	
ab[cn]QJ�6�	 [G	 qR�R�QY� r�[pO�R�	 �\b]lH	 MU	
\]h[U	 ����	 OTN	 [G	 [JKLhOGH	 r��qR�\�F~O��N	�
lP��qN		 ����	 TXn	 MT	 SGNMQKNOW	 X]bMnKNT	 [MUK	
XG]NQ\h	 LG]kQO]T[N^K	 �3	 FbH	 3�	

Q
�	 TKTXT]h�

STSTK	NOTKQXQNUMNOW	MNH	XGN]TkTMNOFH	cT[kTMNOFH	
S]TkkFH/	iN	 MNkFH	 MbK	XT]TkFM]bK� MbK	X]Q[Q�
kQN^[GbK	 JXQRGNOKgQJK	 �Q��NRFlF�NO���	� r���
qR��O�R�O���	� rFO�		 OTN	 [\GMNOW	R�|�[�A� OF�F�
�F��Q��l���qR�Fk�	MbK	kQ]lbK	MQJ	0���	Sg]b	
TXn	MQK	GXNkhOU	WYQKT	MbK	T`OJ`NO^K	T`J[lRbK/	
iN	 WYQKGH	 XG]N[M]QchH	 MbK	 `NXNRNO^K	 kQ]lbK	
hMTK	Q�Q��O��F�	bH	X]QH	MUK	OWLGMQ	[MUK	GXNcW�
KGNT	 MbK	 [M]bkWMbK	 OTN	 FKT	 �qZ���	� r\��O�QP	
X]QG]\nkGKQ	TXn	MUK	���qPR�FlN�O�p�NR�Q���l��
r�QR�QPRNR�	 MbK	 RNX`Q[MQNwWRbK	 GJKQQg[G	 MUK	
RNGgLJK[U	MQJ	XGRlQJ	OTMW	khOQH	MUH	GXNcWKGNTH	
MbK	 RNX`Q[MQNwWRbK/	 v	RFlF�Fp[�	 OTN	 MbK	 MG[�
[W]bK	 TKMNJXG]MT[NO^K	 kQ]lbK	 XG]NQ]l[MUOG	
[MUK	 TK^MG]U	 JR]ncN`U	XG]NQ\h	 MbK	RNX`Q[MQN�
wWRbK	���)+(�&.1�	&-	0����$	GK^	MQ	�)�!	RNT�
MW]T[[G	R]T[MNOW	OTN	MUK	JR]ncQwU	XG]NQ\h	MUH	
RNX`Q[MQNwWRTH/	 v	 r\��O�Q�� MbK	 `NXNRNO^K	 RN�
X`Q[MQNwWRbK	TXQRlRGMTN	XQ[QMNOW	TXn	l�Fk[��
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R��� l���O�R���� qR�	� r�YkF��	� Z��OFQ��q[�	�
l�FqFOF[�qN	�nXbH	[MUK	_NOnKT	�/	v	SGKNOh	GK�
MgXb[U	TXn	TJMh	MU	kG`FMU	GlKTN	nMN	MT	RJQ	TKMN�
XJG]MT[NOW	 OTN	 QN	 kGMTwQ`lMGH	 MQJH	 GXU]GWdQJK	
MNH	RNX`Q[MQNwWRGH	MQJ	0����v�i	OTMW	RNTcQ]G�
MNOQgH	 M]nXQJH	 OTN	 [G	 RNTcQ]GMNOn	 wTLkn/	 fNT	
XT]WRGNSkT$	 MQ	 �)*+���)")*	 �)�!	 RNTMT]W[[GN	
MNH	 RNX`Q[MQNwWRGH	XG]N[[nMG]Q	TXn	 MQ	kGMTwQ�
`lMU	MQJ$	�)�9$	 GK^	MQ	TKMlLGMQ	[JkwTlKGN	 kG	 MQ	
�&�)�")*	 MQJ	 QXQlQJ	 Q	 kGMTwQ`lMUH	 ����6�7�	
GXU]GWdGN	 TN[LUMW	 MT	 RNGJ]JkFKT	 cW[kTMT	 MQJ	
ab[cn]QJ/	�M[N	QN	RNX`Q[MQNwWRGH	kG	X]n[kGN�
YU	 kGMTwQ`lMU	 �&�)�")*	 RlKQJK	 MQ	 T[LGKF[MG]Q	
[hkT	[MUK	XT]Qg[T	[GN]W$	kG	GJ]GlH	cT[kTMNOFH	
S]TkkFH	XQJ	kG	MUK	TgYU[U	MUH	LG]kQO]T[lTH	RN�
F]\QKMTN	TXn	FKT	[MWRNQ	kG	kFSN[MQ	Q`NOn	Gg]QH	
�GKTXQkFKQJ[T	TKN[QM]QXlT�$	NRNnMUMGH	XQJ JXQ�
RU`^KQJK	[\UkTMN[kn	[J[[bkTMbkWMbK/	
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IgKLG[U	pGXMNRNO^K	eGKR]NkG]^K	[G	IMG]GW	OTN	�S]h	aW[U	kG	j]h[U	MUH	��
j`b]QM]NMJ`Q�\`b]NRlQJ	xUMlKUH	�������'�	

VKR]FTH	 EMThH$	 _N]hKU	 a]J`lSSQJ$	 �GnRb]QH	 m[F`NQH$	 ZbWKKUH	 PTM[QgOTH	 OTN	
eUkhM]NQH	fWMQH	

mkhkT	jUkGlTH$	mQkFTH	i]STKNOhH	jUkGlTH$	�NQ\UkGlTH$	OTN	aJ[NO^K	p]Q�nKMbK$	pTKGXN[MhkNQ	
pTM]^K$	��3��$	pWM]T$	_``WH	
	

mT	XGXMNRNOW	RGKR]NkG]h	GlKTN	RNTO`TRN[kFKT	kT�
O]Qkn]NT	MT	QXQlT	TXQMG`QgKMTN	TXn	FKT	XJ]h�
KT	 �XGXMlRNQ	 h	 TkNKQYg�	 OTN	 TXn	 QkQNQXQ`NOW	
[JKRGRGkFKGH	 `GNMQJ]SNOFH	 QkWRGH	 GXNcWKGNTH	
�XGXMlRNT�/	v	XQ`JkG]hH	cg[U	MQJH	OTLN[MQgK	MT	
XGXMNRNOW	 RGKR]NkG]h	 OTMW``U`T	 [G	 RNWcQ]GH	
wNQMG\KQ`QSNOFH	 OTN	 wNQ\UkNOFH	 GcT]kQSFH/	 mT	
[JKMNLFkGKT	 XGXMNRNOW	 RGKR]NkG]h	 TXQMG`QgKMTN	
TXn	M]GNH	RQkNOFH	XG]NQ\FH�	 �T�	FKT	TX`n	TkNKQ�
Yg$	nXbH	S`JOlKU	h	w�T`TKlKU$	bH	wT[NOn	RQkNOn	
[MQN\GlQ$	�w�	FKTK	G[bMG]NOn	XJ]hKT	`J[lKUH	OTN	
�S�	 XQ``TX`W	 TKMlS]TcT	 TKMNSQKNO^K	 XGXMNRlbK	
�GXlMQXQN�/	v	`J[lKU	GlKTN	FKT	TXn	MT	XNQ	OQNKW	T�
kNKQYFT	XQJ	\]U[NkQXQNGlMTN	[MU	[gKLG[U	TJM^K	
MbK	RGKR]NkG]^K	`nSb	MUH	RQkhH	MUH	��

T
	OTN	�

G
	

TkNKQkWRGH�/	IOQXnH	MUH	XT]Qg[TH	kG`FMUH	GlKTN	
U	[gKLG[U	XGXMNRNO^K	RGKR]NkG]^K	SNT	MU	LG]T�
XGlT	MQJ	OT]OlKQJ	MQJ	kT[MQg/	v	[gKLG[U	X]TS�
kTMQXQNhLUOG	 kG	 [JKRJT[kn	 [MG]GWH	 �������'	
]UMlKU�	 OTN	 JS]hH	 cW[UH/	 IMU	 [MG]GW	 cW[U$	 SNT	
MUK	X]Q[MT[lT	MbK	X`GJ]NO^K	QkWRbK	MUH	`J[l�
KUH	\]U[NkQXQNhLUOTK	QN	X]Q[MTMGJMNOFH	QkWRGH	
 &,	OTN	�""/	
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R3 = Me, Et, Pr, iBu, Bn

R4 = C6H11

R2 = 4-CH3O C6H4

R1, R5  from an amino acid or peptide 	
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IG	X]QUSQgkGKGH	kG`FMGH	MQJ	G]ST[MU]lQJ	RGlYT�
kG	nMN	 U	 L]QkwlKU	kXQ]Gl	 KT	T``U`GXNR]W	kG	 NK�
MGSO]lKGH	MbK	GKRQLU`NTO^K	OJMMW]bK	OTN	TJMh	U	
T``U`GXlR]T[U	X]TSkTMQXQNGlMTN	kF[b	MUH	��0	
�T]SNKlKU���7$	 S`JOlKU����$	 T[XT]TSNKNOn���5�	
T``U`QJ\lTH	 [MQ	 kn]Nn	 MUH/	 �`GH	 QN	 kF\]N	 M^]T	
SKb[MFH	O]J[MT``NOFH	RQkFH	 MUH	L]QkwlKUH$	RGl�
\KQJK	nMN	MQ	kGST`gMG]Q	kF]QH	TXn	TJMh	MUK	T`�
`U`QJ\lT	GlKTN	LTkkFKQ	OWMb	TXn	MUK	����LU`GNW	

MQJ	kQ]lQJ	MUH	L]QkwlKUH	OTN	GXQkFKbH	RGK	GlKTN	
RNTLF[Nkh	 SNT	 T``U`GXlR]T[U	 kG	 MNH	 NKMGSO]lKGH/	
IMUK	 XT]Qg[T	 kG`FMU$	 \]U[NkQXQN^KMTH	 kGMT`�
`TSkFKT	kn]NT	L]QkwlKUH	[MT	TkNKQYFT	��0$	RGl�
\KQJkG	nMN	 U	 L]QkwlKU	bH	JXn[M]bkT	 �TONKUMQ�
XQNUkFKU�	 T``U`GXNR]W	 kG	 MNH	 NKMGSO]lKGH	 TKw6	
OTN	T3w�	OTN	X]QWSGN	MUK	X]Q[On``U[U	OTN	kGMT�
KW[MGJ[U	MbK	GKRQLU`NTO^K	OJMMW]bK	kG	M]nXQ	
XQJ	 [\GMldGMTN	 WkG[T	 kG	 MUK	 ��0	 T``U`QJ\lT	
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MUH/	p]bMGW[GH	MUH	[G]lKUH$	nXbH	U	L]JulKU	OTN	
Q	N[MNOnH	GKG]SQXQNUMhH	MQJ	X`T[kNKQSnKQJ$	XQJ	
RGK	cF]QJK	MUK	T``U`QJ\lT	��0	[MQ	kn]Nn	MQJH$	
RGK	 TXQRGl\LUOTK	 NOTKFH	 KT	 kNkULQgK	 MU	 R]W[U	
MUH	 L]QkwlKUH/	 �[Mn[Q$	 nMTK	 [MNH	 X]bMGW[GH	
TJMFH	 X]Q[MFLUOG	 kG	 kGMT``TSh	 MQ	 MkhkT	 MUH	
L]QkwlKUH	 XQJ	 cF]GN	 MUH	 ��0	 T``U`QJ\lT$	 QN	
X]bMGW[GH	 TXnOMU[TK	 MUK	 NOTKnMUMT	 KT	 X]QW�
SQJK	MUK	X]Q[On``U[U	OTN	MU	kGMTKW[MGJ[U	MbK	
GKRQLU`NTO^K	 OJMMW]bK/	 _XNX`FQK$	 Q	 N[\J]nH	
TKT[MQ`FTH	 MUH	 L]QkwlKUH$	 N]QJRlKU$	 RGK	 hMTK	
NOTKnH	 KT	 TKT[MGl`GN	 MUK	 GXTSnkGKU	 TXn	 L]Qk�
wlKU	X]Q[On``U[U	MbK	GKRQLU`NTO^K	OJMMW]bK/	
�MTK$	nkbH$	U	N]QJRlKU	GXbW[MUOG	kG	MUK	L]Qk�
wlKU	 [G	 RNW`JkT	 OTN	 [MU	 [JKF\GNT	 MQ	 [gkX`QOQ	
L]QkwlKU�N]QJRlKU	 GXN[M]^LUOG	 [G	 [MG]Gh	 GXN�
cWKGNT	 bH	 JXn[M]bkT$	 U	 L]QkwlKU	 F\T[G	 MUK	
NOTKnMUMT	 KT	 RNGSGl]GN	 MNH	 XT]TXWKb	 OJMMT]NOFH	
TXQO]l[GNH/	 mT	 TXQMG`F[kTMT	 TJMW	 X]QMGlKQJK	
nMN	 U	 L]QkwlKU$	 nMTK	 GlKTN	 TONKUMQXQNUkFKU	 OTN	
R]T	 bH	 JXn[M]bkT$	 XT]QJ[NWdGN	 RNTcQ]GMNOh	
RNTkn]cb[U	 [G	 [\F[U	 kG	 TJMh	 XQJ	 F\GN	 nMTK	
GlKTN	[G	RNW`JkT/	PG	TJMn	MQK	M]nXQ	cTlKGMTN	nMN	
U	��0	T``U`QJ\lT	TXQOT`gXMGMTN$	GXNM]FXQKMTH	
MUK	 T``U`GXlR]T[U	 MUH	 L]QkwlKUH	 kG	 MNH	 NKMGS�
O]lKGH	MbK	GKRQLU`NTO^K	OJMMW]bK/		
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v	 GcT]kQSh	 ]TRNQGXN[UkT[kFKbK	 TKT`nSbK	 MUH	
[bkTMQ[MTMlKUH	 �����	 [MU	 [MQ\GJkFKU	 TXGNOQ�
KN[MNOh	 RNWSKb[U	 OTN	 ]TRNQKQJO`NRNOh	 LG]TXGlT	
KGJ]QGKRQO]NKNO^K	nSObK	F\GN	TKQlYGN	KFGH	X]QQ�
XMNOFH	TKMNkGM^XN[UH	MQJ	OT]OlKQJ	[MUK	XJ]UKN�
Oh	 ZTM]NOh	 OTN	 iSOQ`QSlT/	 mQ	 X]^MQ	 GkXQ]NOn	
]TRNQRNTSKb[MNOn	[OGgT[kT	kG	wW[U	MU	[bkTMQ�
[MTMlKU	 GlKTN	 MQ	 �
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�,"��&�,)*��$	 MQ	QXQlQ	TXQMG`Gl	[hkG]T	MQ	]TRNQ�
cW]kTOQ	GXǸ QShH	SNT	MU	[XNKLU]QS]TcNOh	GKMnXN[U	
��"���LGMNO^K	X]bMQSGK^K	OTN	kGMT[MTMNO^K	KGQ�
X`T[kWMbK	���"��>�& )"&�")"!*	��,�1"&�	�.<"#1�	

��/	v	 GJ]gMG]U	 GcT]kQSh	 MbK	 TKT`nSbK	[bkT�
MQ[MTMlKUH	 [MU	 [MQ\GJkFKU	 RNWSKb[U	 OTN	 ]TRN�
Q�GKRQ�LG]TXGlT	XG]NQ]ldGMTN	TXn	MUK	JuU`h	OTN	
XT]TMGMTkFKU	 GKMnXN[U	 MUH	 TOMNKQwQ`lTH	 [MQJH	
KGc]QgH$	U	QXQlT	QRUSGl	[G	KGc]QMQYNOnMUMT/	fNT	
MUK	TKMNkGM^XN[U	MQJ	X]Qw`hkTMQH	TJMQg$	F\QJK	
X]QMTLGl	kGMTYg	W``bK	T�	U	TgYU[U	MUH	XQ`NOn�
MUMTH	 MbK	 XGXMNRlbK	 kG	 [OQXn	 MUK	 TgYU[U	 MUH	
JR]QcN`NOnMUMWH	 MQJH	 OTN	 MUK	 MT\gMG]U	 TXQkW�
O]JK[h	MQJH	X]QH	MT	Qg]T	OTN	w�	U	kGMTwQ`h	MQJ	
cQ]MlQJ	h	MUH	OTMTKQkhH	MQJ	[MQ	kn]NQ	^[MG	KT	
TXQM]TXGl	 U	 GXTKTX]n[`UuU	 MbK	 ]TRNQXGXMN�
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RlbK	TXn	MT	KGc]NOW	[b`UKW]NT/	PG	SK^kQKT	MT	
TKbMF]b	 [MUK	 XT]Qg[T	 G]ST[lT	 XT]QJ[NWdGMTN	
U	[gKLG[U	OTN	U	X]QOTMT]MNOh	wNQ`QSNOh	TYNQ`n�
SU[U	 T�	 XGXMNRNO^K	 XT]TS^SbK	 MUH	 ���	 MT	
QXQlT	RNTLFMQJK	RQkNOFH	M]QXQXQNh[GNH	[MUK	T`�
`U`QJ\lT	MQJ	�m#�

6
�&,"��&")"�	OTN	w�	MbK	[JdJS^K	

wNQkQ]lbK	 MT	 QXQlT	 cF]QJK	 [MQ	 E�MG`NOn	 WO]Q	
MQJH	 \UkNOn	 JXQOTMT[MWMU	 MgXQJ	 MGM]TklKUH$	
^[MG	KT	GlKTN	RJKTMh	U	]TRNQGXN[hkTK[U	MQJH	kG	
MQ	RNTSKb[MNOn	kGMT``NOn	]TRNQKQJO`lRNQ	
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I\GRNT[knH	 OTN	 VKWXMJYU	 T$w�VOn]G[MbK	 oT]wQYJ`NO^K	 VKT[MQ`FbK	 MUH	
�NXQYJSQKW[UH	kG	pNLTKh	VKMNQYGNRbMNOh	OTN	VKMNc`GSkQK^RU	e]W[U	

pQKMlOU	_`FKU	OTN	jTMdUXTg`QJ��lMNKT	

mQkFTH	 aT]kTOGJMNOhH	 jUkGlTH$	 mkhkT	 aT]kTOGJMNOhH$	 V]N[MQMF`GNQ	 pTKGXN[MhkNQH$	 3����	
�G[[T`QKlOU$	_``WH$	�� )!'��)+�!1)9:1�)� /)."�/(�	
	

mQ	 T]T\NRQKNOn	 QYg	kG	 MU	R]W[U	 RgQ	 GKdJkNO^K	
[J[MUkWMbK$	MUH	OJO`QQYJSQKW[UH	OTN	MUH	`NXQ�
YJSQKW[UH$	 kGMTM]FXGMTN	 [G	XQNOl`QJH	 kGMTwQ`l�
MGH	kG	RNTcQ]GMNOn	]n`Q	[MU	RNG]ST[lT	MUH	c`GS�
kQKhH	�X]Q[MTS`TKRlKGH$	X]Q[MTOJO`lKGH$	L]Qk�
wQYWKNT$	 `GJOQM]NFKNT	 O/T/�/	 IJSOGO]NkFKT	 kG	 MUK	
\]h[U	 TKMNc`GSkQKbR^K	 cT]kWObK	 TKT[MF``G�
MTN	MQ	FKdJkQ	OJO`QQYJSQKW[U	��ij�	OTN	GkXQRl�
dGMTN	Q	[\UkTMN[knH	MbK	X]Q[MTS`TKRNK^K	����	
OTN	L]QkwQYTKlbK	 ����$	 GK^	TKT[MQ`h	MUH	`NXQ�
YJSQKW[UH	����	[JKGXWSGMTN	TKT[MQ`h	MQJ	[\U�
kTMN[kQg	[GN]WH	[UkTKMNO^K	wNQ`QSNOW	kGMTwQ`N�
M^K	 MQJ	 T]T\NRQKNOQg	 QYFQH$	 MbK	 JR]QzXG]QYJ�
GNOQ[NMGM]TKQ�O^K	QYFbK	�������$	MbK	JR]QYJGN�
OQ[NMGM]TKQ�O^K	 QYFbK	 �����s�	 OTN	 OJ]lbH	 MbK	
`GJOQM]NGKlbK$	 XQJ	 TXQMG`QgK	 [UkTKMNOQgH	 kG�
[Q`TwUMFH	 [G	 XQ``FH	 T[LFKGNGH$	 nXbH	 GlKTN	 MQ	
W[LkT$	 U	 T]L]lMNRT$	 U	 ub]lT[U$	 c`GSkQK^RGNH	
XTLh[GNH	 MQJ	GKMF]QJ	OTN	W``GH/	iN	`NXQYJSQKW�
[GH	 ����	 GlKTN	 kQKQkQ]NTOFH	 X]bMG�KGH	 GJ]FbH	
RNTRGRQkFKGH	[MU	cg[U$	XQJ	OTMT`gQJK	MUK	QYJ�
SnKb[U	MbK	G`GJLF]bK	OTN	G[MG]QXQNUkFKbK	`N�
XT]^K	QYFbK	XQJ	XG]NF\QJK	FKT	��q$	�q��XFKMT�
�$��RNGKNOn	 [g[MUkT	X]QH	 [\UkTMN[kn	 MbK	 TKMN�
[MQl\bK	JR]QXG]QYJ�XT]TS^SbK/	PG	kG`FMU	MUH	
wNw`NQS]TclTH	 OTN	 TYNQXQN^KMTH	 XQ[QMNOFH	 [\F�

[GNH	 RQkhH�R]W[UH	 [JKMFLUOTK	 Q]N[kFKT	 T$w�
TOn]G[MT	 T]J`�QYNOW	 OTN	 JR]QYTkNOW	 QYFT	 ��$��$	
kG	RNTcQ]GMNOQgH	JXQOTMT[MWMGH$	kG	Og]NQ	[Mn\Q	
MU	 wG`Mlb[U	 MUH	 wNQ`QSNOhH	 MQJH	 R]W[UH$	 XQJ	
GXNwGwTN^LUOG	 kG	 cT]kTOQ\UkNOh	 kG`FMU/	 iN	
GK^[GNH	 RQONkW[MUOTK	 E(� ]E��-	 n[QK	 TcQ]W	 MUK	
NOTKnMUMW	 MQJH	 T�	 KT	 TKT[MF`QJK	 MU	 `NXQYJSQ�
KW[U	cJMNOhH	X]QF`GJ[UH$	w�	 KT	T``U`GXNR]QgK	
kG	 MU	[MTLG]h	]ldT	 MQJ	�$��RNcTlKJ`Q�XNO]JR]T�
dJ`lQJ	 �0����	 [G	 RNWcQ]GH	 [JSOGKM]^[GNH	 OTN	
kGM]QgkGKT	 \]QKNOW	 RNT[MhkTMT$	 S�	 KT	 TKMTSb�
KldQKMTN	MQ	0���	[MU	RF[kGJ[U	MbK	]Nd̂ K	vi¥$	
R�	 KT	 TKT[MF`QJK	 MU	 `NXNRNOh	 JXG]QYGlRb[U$	 G�	
KT	XTSNRGgQJK	 MNH	 ]ldGH	 JXG]QYGNRNOQg	 TKNnKMQH$	
[M�	 KT	 TKMNR]QgK	 kG	 MUK	 ���	 OTN	 d�	E(� ]E]-	 KT	
TKT[MF`QJK	 MQ	 QlRUkT	 MQJ	 WO]QJ	 XQRnH	 GXlkJT	
XQJ	X]QOT`GlMTN	TXn	MUK	GKRQRG]kNOh	\Q]hSU[U	
OT]]TSGKlKUH/	mT	 TXQMG`F[kTMT	TXn	 MNH	X]QOT�
MT]OMNOFH	 RQONkT[lGH	 FRGNYTK	 [UkTKMNOh	 TKMNQYGN�
RbMNOh	R]W[U$	XQ`g	 OT`h	TKMNc`GSkQK^RU	R]W�
[U	 TKW`QSU	 MUH	 NKRQkGLTOlKUH	 OTN	 XQ`g	 N[\J]h	
TKT[MQ`h	 MQJ	 GKdgkQJ	 `NXQYJSQKW[U	 XQJ	 GlKTN	
TXQMF`G[kT	 MbK	 RQkNO^K	 \T]TOMU]N[MNO^K	 MbK	
GK^[GbK/	
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IgKLG[U	OTN	E(�]E��-	�NQ`QSNOh	e]T[MNOnMUMT	pT]TS^SbK	MUH	INOT`OlKUH	

j/	p]TM[lKUH
/
$	e/	o`FM[TH

/
$	_/V/	PXQgdTH

0
$	V/	PN\TU`WOUH

0
$	V/�/	IM]QSSJ`nH

0
$	v/V/	
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NOPQ��RF	$	 mT\/	 �J]/	
�����$	 �36	 ��	 VS/	 pT]T[OGJh	 OTN	

�
fGbXQKNOn	 pTKGXN[MhkNQ	 VLUK^K$	 _]ST[Mh]NQ	 jUkGlTH$	

ZG]W	iRnH	73$	VLhKT$	���	33	OTN	_]ST[Mh]NQ	IgKLG[UH	aJ[NO^K	p]Q�nKMbK	OTN	�NQQ]STKNOhH	
jUkGlTH$	 ZK[MNMQgMQ	aJ[NOQ\UkGlTH$	_o_a_	
NOPQ��RF	$	mT\/	�J]/	�����$	�36	��	VS/	pT]T�
[OGJh$	_``WH/	�� )!'�	�,&.'):,�� /+� &2�!"&�/(�	
	

iN	 QXMNO^H	 OTLT]FH	 KTcLQONKnKGH	 �}��INOQKlKU	
OTN	 ����V`OTKKlKU$	 OTL^H	 OTN	 MQ	 ]TOGkNOn	 klSkT	
����INOT`OlKU	GlKTN	cJ[NOW	X]Q�nKMT	kG	[UkTKMNOh	
GXQJ`bMNOh	R]W[U$	MT	QXQlT	TXQMG`QgK	MT	Og]NT	
R]T[MNOW	 [J[MTMNOW	 MQJ	 hRU	 RNTMNLFkGKQJ	 [MUK	
TSQ]W	 GXQJ`bMNOQg	 [OGJW[kTMQH	 �����0���/	
�KT	 wT[NOn	 X]nw`UkT	 GlKTN	 MQ	 FKMQKQ	 OnOONKQ	
\]^kT	MQJH	MQ	QXQlQ	OTLN[MW	Rg[OQ`U	MUK	GJ]GlT	
GkXQ]NOh	GcT]kQSh	MQJH/	fNT	MQK	`nSQ	TJMn	[JK�
MFLUOTK	GXMW	XT]WSbST	MUH	INOT`OlKUH¥	MT	cJ[N�
OW$	FS\]bkT	/	OTN	0$	OTN	MT	kU	cJ[NOW$	W\]bkT	L�
s�"	�I\hkT	��/	VOQ`QgLU[G	TYNQ`nSU[U	E(�]E��-	[G	
OT``NF]SGNGH	cJ[NQ`QSNO^K	TKL]bXlKbK	RG]kTMN�
O^K	 NKQw`T[M^K$	n[QK	TcQ]W	MUK	OJMMT]QMQYNOh	
OTN	OJMMT]Q[MTMNOh	MQJH	R]W[U$	MUK	GXTSbSh	MUH	
[gKLG[UH	 OQ``TSnKQJ	 [G	 GXlXGRQ	  ���	 OTN	
X]bMG�KUH$	 OTL^H	 OTN	 MUK	 GXlR]T[h	 MQJH	 [MUK	
XT]TSbSh	TXn	MT	OgMMT]T$	T``W	OTN	MUK	GKG]Sn�

MUMT	OQ``TSQKQ`JMNO^K	GKdgkbK	�kGMT``QX]bMG�
W[GH	h	�����/	v	OJMMT]QMQYNOh	OTN	OJMMT]Q[MT�
MNOh	 R]W[U	 MbK	 KFbK	XT]TS^SbK	 GlKTN	 T[LGKF�
[MG]U	TXn	TJMhK	MUH	INOQKlKUH$	XQJ	\]U[NkQXQN�
hLUOG	bH	FKb[U	G`FS\QJ/	oTKFKT	TXn	MT	XT]W�
SbST	 T``W	 QgMG	 OTN	 U	 INOQKlKU	 RGK	 GXFR]T[TK	
[MUK	 XT]TSbSh	 OQ``TSnKQJ/	 pT]QJ[lT[TK$	
nkbH$	TKT[MQ`h	MUH	GKG]SnMUMTH	MbK	XT]TSQkF�
KbK	TXn	MQJH	NKQw`W[MGH	����$	TK	OTN	[G	kNO]n�
MG]Q	XQ[Q[Mn	TXn	MUK	TKT[MQ`h	XQJ	X]QOW`G[G	
U	INOQKlKU/	IJkXG]T[kTMNOW$	cTlKGMTN	nMN	X]nOGN�
MTN	SNT	GK^[GNH	XQJ	LT	kXQ]Qg[TK	KT	JXQOTMT�
[Mh[QJK	 MU	 INOQKlKU	 [G	 XNLTKW	 [OGJW[kTMT	 kG	
GXQJ`bMNOh	R]W[U$	NRNTlMG]T	U	0$	U	QXQlT	RGl\KGN	
[JKQ`NOW	 MUK	 N[\J]nMG]U	 R]T[MNOnMUMT	 [MNH	 wNQ�
RQONkT[lGH	XQJ	X]TSkTMQXQNhLUOTK/	
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pT]TSbSh	 OTN	 VXQknKb[U	 VKMN[bkWMbK	 �(t	 TXn	 o]nOQJH	 VJS^K	 VKQ�
[QXQNUkFKbK	i]KlLbK$	 MT	QXQlT	eG[kGgQJK	aTNKJ`Q�E�kGLJ`Q�OT]wTkNRNOW	
_KMQkQOMnKT	

obK[MTKMlKQH	p]Qg[T`UH$	fG]W[NkQH	P/	m[NwSQg`UH$	�GnRb]QH	m[GSGKlRUH	

mQkFTH	i]STKNOhH	jUkGlTH	�	�NQ\UkGlTH	OTN	aJ[NO^K	p]Q�nKMbK$	pTKGXN[MhkNQ	pWM]TH$	pWM]T	
	

mT	 cTNKJ`Q�E�kGLJ`QOT]wTkNRNOW	 GKMQkQOMnKT	
������	[JKN[MQgK	QNOQSFKGNT	XG]lXQJ	6�	cJMQ�
X]Q[MTMGJMNO^K	 QJ[N^K/	i]N[kFKT	 TXn	 MT	 kF`U	
MUH	 TXQMG`QgK	 cJMQcW]kTOT	 NRNTlMG]T	 kGSW`UH	
GkXQ]NOhH	[UkT[lTH$	TcQg	\]U[NkQXQNQgKMTN	SNT	
MUK	X]Q[MT[lT	 MbK	cJM^K	SNT	XG]N[[nMG]Q	TXn	
��	\]nKNT/	v	R]W[U	MQJH	[MU]ldGMTN	[MUK	TKT[MQ�
`h	 MQJ	 GKdgkQJ	 TOGMJ`Q\Q`NKG[MG]W[U	 kG	 [JKF�
XGNT	 MU	 [J[[^]GJ[U	 kQ]lbK	 TOGMJ`Q\Q`lKUH	
[MUK	 XG]NQ\h	 MUH	 [gKTuUH/	 VJMn	 F\GN	 bH	 TXQ�
MF`G[kT	MUK	TXQRNQ]SWKb[U	MUH	`GNMQJ]SlTH	MQJ	
KGJ]NOQg	 [J[MhkTMQH$	 MUK	 X]nO`U[U	 FKMQKbK	
[XT[k^K	 OTN	 MG`NOW	 MQ	 LWKTMQ/	 V]OGMW	 TXn	 MT	
GKMQkQOMnKT	 TJMW	 XT]QJ[NWdQJK	 GO`GOMNOh	 R]W�
[U$	 TKT[MF``QKMTH	 N[\J]nMG]T	 MUK	 TOGMJ`Q\Q`N�
KG[MG]W[U	 MbK	 GKMnkbK	 TXn	 n$MN	 MbK	 LU`T[MN�
O^K/	VXn	 MNH	T]\FH	 MUH	RGOTGMlTH	 MQJ	�55�	 FbH	
OTN	[hkG]T$	U	XT]TSbSh	OTN	TXQknKb[U	TKMN[b�

kWMbK	��(t�	TXn	O]nOQJH	TJS^K	OTMW``U`T	TKQ�
[QXQNUkFKbK	Q]KlLbK$	TXQMF`G[G	[Mn\Q	XQ``^K	
G]GJKUMNO^K	QkWRbK/	v	XT]TSbSh	TKMN[bkWMbK	
[G	n]KNLGH$	XT]QJ[NWdGN	[UkTKMNOW	X`GQKGOMhkT�
MT	 FKTKMN	 MUH	 TKMl[MQN\UH	 RNTRNOT[lTH	 [MT	 LU`T�
[MNOW$	 XQJ	 \]U[NkQXQNQgKMTN	 [JKhLbH	 SNT	 MQ	
[OQXn	TJMn	�X/\/	OQJKF`NT	OTN	XQKMlONT�/	v	TXQ�
knKb[U	 MbK	 TKMN[bkWMbK	 GXNMJS\WKGMTN	 XQ`g	
GgOQ`T	 TXn	 MQJH	 O]nOQJH	 MbK	 TJS^K$	 QXnMG	
TXQcGgSQKMTN	QN	GXlXQKGH	TcTNkWYGNH	MbK	XGN]T�
kTMndbbK/	 _Xl[UH$	 QN	 XQ[nMUMGH	 MbK	 TKQ[Q�
[cTN]NK^K	 XQJ	 kXQ]QgK	 KT	 `UcLQgK	 TXn	 kNT	
n]KNLT$	 GlKTN	 XQ`g	 kGST`gMG]GH	 [G	 [gSO]N[U	 kG	
MT	 XG]N[[nMG]T	 OQNKW	 XGN]TkTMndbT/	 mF`QH$	 U	
[JKMh]U[U	 MbK	 Q]KlLbK	 GlKTN	 GgOQ`U	 OTN	 MQ	 On�
[MQH	 MUH	 \TkU`n/	 IOQXnH	 MUH	 XT]Qg[TH	 G]ST�
[lTH	hMTK	U	XT]TSbSh	 Z(t$	MT	QXQlT	RG[kGgQJK	
�����$	kGMW	TXn	TKQ[QXQlU[U	MbK	Q]KlLbK	TJ�
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SQXT]TSbShH/	 V]\NOW$	 [JKMFLUOG	 MQ	 TXMFKNQ	 6�
��$��RNkGLJ`Q����kGLJ`QOT]wTkQz`Q�cTNKJ`TkN�
KQOT]wQKJ`Q�X]QXTKQ�On	QYg$	MQ	QXQlQ	FcG]G	MT	
OQNKW	RQkNOW	\T]TOMU]N[MNOW	MbK	cJMQcT]kWObK	
TJM^K/	oTMnXNK	[JdGg\LUOG	kG	MUK	X]bMG�KU�cQ�
]FT	%��$	^[MG	KT	[\UkTMl[GN	 MQ	TKMNSnKQ$	kG	MQ	
QXQlQ	TKQ[QXQNhLUOTK	QN	n]KNLGH/	mF`QH$	MT	XT�
]T\LFKMT	 GNRNOW	TKMN[^kTMT$	TXQkQK^LUOTK	 OTN	
G`FS\LUOG	 U	 [JSSFKGNT	 OTN	 U	 RNT[MTJ]QgkGKU	
R]T[MNOnMUMT	 MQJH	 bH	 X]QH	 TKMNX]Q[bXGJMNOW	
�����/	mT	TKMN[^kTMT	TJMW	X]nOGNMTN	KT	\]U[N�
kQXQNULQgK	SNT	TKT`JMNOQgH	[OQXQgH/	
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PNMQ\nKR]NQ�	�kG[QH	IMn\QH	e]W[GbH	IMG]QGNR^K	OTN	�J]GQGNR^K	i]kQK^K	

obK[MTKMlKQH	_/	IFOG]UH	

Z�_�$	_LKNOn	�R]JkT	_]GJK^K$	VLhKT$	_``WH	
		

mT	 kNMQ\nKR]NT	 GlKTN	dbMNOW	 OJMMT]NOW	 Q]STKlRNT	
XQJ	X]QkULGgQJK	XWKb	TXn	 MQ	5��	 MbK	 GKG]�
SGNTO^KK	 TKTSO^K	 MQJ	 OJMMT]QJ/	 _XNX`FQK$	 Gk�
X`FOQKMTN	[G	W``GH	Og]NGH	RNG]ST[lGH$	nXbH	[MUK	
TXnXMb[U$	MUK	TKQ[QM]QXQXQlU[U	OTN	[MUK	XT�
]TSbSh	 R]T[MNO^K	 GNR^K	 QYJSnKQJ/	 eNTMT]T\FH	
MUH	 kNMQ\QKR]NTOhH	 `GNMQJ]SlTH	 [JKRFQKMTN	 kG	
[UkTKMNOFH	 KGJ]Q`QSNOFH	 XTLh[GNH	 ��'=��! ��$	
�)�2!*�&*�	 OTN	 MQK	 OT]OlKQ/	 i	 OGKM]NOnH	 ]n`QH	
MbK	 kNMQ\QKR]lbK	 TXTNMGl	 TJ[MU]h	 ]gLkN[U	 OTN	
[JKMQKN[kn	 MbK	 `GNMQJ]SN^K	 MQJH	 kG	 TJMnK	 MbK	
W``bK	OJMMT]NO^K	RNTkG]N[kWMbK/	iN	[MG]QGNRGlH	
OTN	QN	LJ]GQGNRGlH	Q]knKGH	XTldQJK	Og]NQ	]n`Q	[G	
TJMnK	 MQK	 [JKMQKN[kn	 kF[b	 MbK	 TKMN[MQl\bK	
JXQRQ\FbK	MQJH$	XQJ	X]QOT`QgK	MUK	FKT]YU	RN�
G]ST[N^K	[MQK	XJ]hKT	OTN	OJMMT]nX`T[kT$	 GXN�
R]^KMTH	 RGJMG]QSGK^H	 [MNH	 kNMQ\QKR]NTOFH	 `GN�
MQJ]SlGH/	v	TKGg]G[U	JXQRQ\FbK	[MG]QGNR^K	OTN	
LJ]GQGNR^K	Q]kQK^K	[MT	kNMQ\nKR]NT	OTL^H	OTN	
W``bK	 kGMTS]TcNO^K	 XT]TSnKMbK	 OTN	 U	 RNTXl�
[Mb[U	 [MQ	 kNMQ\QKR]NTOn	 SQKNRlbkT	 LF[GbK	
X]Q[RF[GbH	 MbK	 ]JLkN[MNO^K	 TJM^K	 kQ]lbK$	

JXQ[MU]ldQJK$	 kGMTYg	W``bK	 GJ]UkWMbK$	 MUK	 W�
kG[U	 R]W[U	 MbK	 kQ]lbK	 TJM^K	 [MU	 `GNMQJ]SlT	
MQJ	 Q]STKNRlQJ$	 [G	 [JKF]SGNT	 kG	 MNH	 FkkG[GH	
R]W[GNH	XQJ	X]QF]\QKMTN	 TXQ	 MQK	XJ]hKT	 h	 MQ	
OJMMT]nX`T[kT/	�T	SlKGN	TKT[OnXU[U	MbK	[\GMN�
O^K	GJ]UkWMbK	TXn	MQ	G]ST[Mh]NQ	MQJ	[JSS]T�
cFbH	OTN	TXn	G]ST[Mh]NT	W``bK	G]GJKUM^K/	
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v	 XGXMNRNOh	 Q]knKU	 V]SNKJ`Q��T[QX]G[lKU	
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XQlQ	 XG]NF\GN	 RN[QJ`cNRNOn	 RG[kn	 �kGMTYg	 MUH	
�#�

�
	 OTN	 MUH	 �#�

�
�/	 IJKMlLGMTN	 [G	 KGJ]^KGH	 MQJ	

JXQLT`WkQJ	QN	QXQlQN	 OTMT`hSQJK	[MUK	QXl[LNT	
JXncJ[U	 TXn	 nXQJ	 U	 �C�	 TXG`GJLG]^KGMTN	
[MUK	 OJO`QcQ]lT/	 �XW]\QJK	 M]GNH	 YG\b]N[MQl	
JXnMJXQN	MQJ	JXQRQ\FT	MUH	�C�	�C�)$	C�$	C�<�$	QN	
QXQlQN	 TKhOQJK	 [MUK	 QNOQSFKGNT	 MbK	 [JdGJSkF�
KbK	 kG	 �	 X]bMG�KGH	 JXQRQ\FbK$	 kG	 [UkTKMNOh	
RQkNOh	 QkQNnMUMT	 kGMTYg	 MQJH/	 i	 Og]NQH	 cJ[NQ�
`QSNOnH	 ]n`QH	 MUH	 �C�	 TcQ]W	 MU	 ]gLkN[U	 MUH	
[J[MT`MNOnMUMTH	 MbK	 `GlbK	 kT`TO^K	 kJ^K	 MQJ	
OT]RNTSSGNTOQg	 [J[MhkTMQH$	 kF[b	 MQJ	 C�)	 JXQ�
RQ\FT	 OTN	 MUK	 TKMNRNQJ]NMNOh	 R]W[U	 [MQ	 KGc]n	
�]gLkN[U	 MUH	b[kbMNOnMUMTH	 MQJ	 TlkTMQH�	 kF[b	
MQJ	 C�	 JXnMJXQJ/	 eF[kGJ[U	 MUH	 �C�	 [MQK	 C�)	
JXnMJXQ	JXQRQ\FT	GXl[UH	]JLkldGN	MUK	S`JOQSG�
Kn`J[U	 [MQ	 hXT]	 OTN	 X]QWSGN	 MU	 [J[[^]GJ[U	
MbK	 TNkQXGMT`lbK/	 _XNX`FQK$	 GKG]SQXQlU[U	 MQJ	
C�<	 �TKTcF]GMTN	 OTN	 bH	 C6�	 JXQRQ\FT	 X]QOT`Gl	
TXG`GJLF]b[U	 MUH	 TR]GKQOQ]MNOQM]ncQJ	 Q]kn�
KUH	TXn	MUK	GkX]n[LNT	JXncJ[U/	pT]TMU]h[GNH	
TXn	 MU	 wNw`NQS]TclT	 JXQRGNOKgQJK	 nMN	 U	 RNT�
kn]cb[U	 OTN	 Q	 JR]ncQwQH	 \T]TOMh]TH	 MQJ	
T]bkTMNOQg	TkNKQYFQH	[MU	LF[U	�	F\QJK	NRNTlMG]U	
[UkT[lT	 SNT	 MUK	 GkcWKN[U	 TKMTSbKN[MNOnMUMTH	
MQJ	 kQ]lQJ$	 GK^	 TXT`QNch	 MUH	 E�MG`NOhH	 TkNKQ�
kWRTH	XTldGN	]n`Q	[MQ	\]nKQ	Ukl[GNTH	dbhH	 MUH	
�C�/	 PG	 wW[U	 MT	 TKbMF]b	 [\GRNW[TkG	 MU	
[gKLG[U	KFbK	TKT`nSbK	MUH	�C�$	MT	QXQlT	XG�
]NF\QJK	PG]OTXMQ�X]QXNQKNOn	QYg	��1)�	h	��IT�

`NOJ`NOn	 QYg	 ����)'�	 [MU	 LF[U	 �$	 0�TNLJ`QMJ]Q�
[lKU	 �0��#���"��$	 ��kGLJ`Q�MJ]Q[lKU	 ��#������	 h	
��KTcLJ`T`TKlKU	 ��)'����	[MU	LF[U	�$	ONM]QJ`lKU	
��!"�	h	T]SNKlKU	 ���(�	[MU	LF[U	6	OTN	 M]NMQMTShH�
wQJMJ`Q�S`JOlKU	 ��'#�%.

�
��	 h� y����LGNGKJ`��T`TKl�

KU	���!�	[MNH	LF[GNH	�	h	5/	_Xl[UH	kG`GMh[TkG	MUK	
GXlR]T[U	 [MU	 wNQ`QSNOh	 R]T[MNOnMUMT	 MbK	 KFbK	
TKT`nSbK	 MUH	 M]QXQXQlU[UH	 MQJ	��MG`NOQg	 TkN�
RlQJ/	 mT	 TKW`QST	 [JKMFLUOTK	 kG	 kGLQRQ`QSlT	
 &,�%.
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	 [G	 [MG]GW	 cW[U	 \]U[NkQXQN^KMTH	 bH	

[MG]Gn	 JXn[M]bkT	 MUK	 ]UMlKU	 �!*2	 � !+�	
�%��$	 MUK	 NKRQ`�TNLJ`TkNRQ	 ]UMlKU	 ��6����"�#'�
 &,�) !*&�� �"�#'����!*+&'���#'��),�"#'	���	]U�
MlKU	OTN	MUK	��\`b]QM]NMJ`Q	]UMlKU	SNT	MUK	XT]T�
`Twh	TkNRlQJ$	TNLJ`�TkNRlQJ	OTN	��MG`NOQg	OT]wQ�
YJ`NOQg	QYFQH$	TKMl[MQN\T/	mT	KFT	TKW`QST	RQON�
kW[MUOTK	bH	X]QH	 MUK	 GXlR]T[U	 GXl	 MUH	XNF[G�
bH$	SNT	MUK	TKMNRNQJ]NMNOh	OTN	MUK	bOJMnOGNQ	R]W�
[U	MQJH/		
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p]Q[RNQ]N[knH	 pQ`Jkn]cQJ	 _KG]SQg	 aT]kTOGJMNOQg	 IJ[MTMNOQg	 [G	 eN[OlT	
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ehkUM]T	o/	IOQ]RW$	PT`wlKT	f/	�]OQJ`T$	j]l[MQH	f/	oQKMQSNWKKUH	

mkhkT	aT]kTOGJMNOhH$	pTKGXN[MhkNQ	pTM]^K$	pWM]T	��3��$	_``WH	
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pQ``W	 cT]kTOGJMNOW	 GKG]SW	 [J[MTMNOW	 GkcTKl�
dQJK	 XQ`JkQ]cN[kn/	 IG	 MFMQNGH	 XG]NXM^[GNH$	 U	
MTJMQXQlU[U	MUH	O]J[MT``NOhH	cW[UH	[MQ	[OGgT�
[kT	 F\GN	 kGSW`U	 [UkT[lT	 OTL^H	 RNTcQ]GMNOW	
XQ`gkQ]cT	XT]QJ[NWdQJK	 RNTcQ]GMNOFH	 cJ[NOQ�
\UkNOFH	 NRNnMUMGH/	_XNX]n[LGMT$	OWXQNGH	TXn	MNH	
O]J[MT``NOFH	cW[GNH	X]Q[MTMGgQKMTN	TXn	XTMFK�
MGH/	v	XG]lL`T[U	TOMlKbK�j	OnKGbH	����0�	GlKTN	
U	X`FQK	OTMW``U`U	MG\KNOh	SNT	MQK	X]Q[RNQ]N[kn	
MUH	O]J[MT``NOhH	cW[UH$	GK^	SNT	MQK	lRNQ	[OQXn	
\]U[NkQXQNQgKMTN	OTN	QN	cT[kTMQ[OQXlGH	�) )*	
OTN	��/	IMUK	XT]Qg[T	G]ST[lT	FSNKG	X]Q[XWLGNT	
KT	X]Q[RNQ]N[MGl	 U	 O]J[MT``NOh	 cW[U	 MUH	 &')*�
=)1!*�	[G	cT]kTOGJMNOn	[OGgT[kT$	OTL^H	OTN	KT	
G`GS\LGl	U	[MTLG]nMUMW	MUH	OTMW	MU	RNW]OGNT	MUH	
XT]T[OGJhH	 MQJ	 [OGJW[kTMQH/	 v	 &')*=)1!*�	 Gl�
KTN	 RGgMG]UH	 SGKNWH	 TKMNuJ\bMNOnH	 XT]WSQKMTH	
OTN	GlKTN	GkXQ]NOW	RNTLF[NkU	[G	RN[OlT/	_kcTKldGN	
kGSW`Q	 T]NLkn	 XQ`JkQ]cNO^K	 cW[GbK	 OTN	 FKJ�
R]bK	 T`WMbK/	 v	 MTJMQXQlU[U	 [MQ	 [OGgT[kT	
X]TSkTMQXQNhLUOG	 \]U[NkQXQN^KMTH	 MU	 cT[kT�
MQ[OQXlT	��	OTN	MUK	XG]lL`T[U	TOMlKbK�j	OnKGbH	
����0�/	 i	 kGSW`QH	 T]NLknH	 MbK	 XQ`Jkn]cbK	
OTN	MbK	FKJR]bK	T`WMbK	OTN	U	kGSW`U	QkQNnMUMT	
MbK	 cT[kWMbK	 XG]lL`T[UH	 OTN	 TXQ]]ncU[UH	
JXG]gL]QJ	 MbK	cW[GbK	 �	 OTN	 �C	 FOTKG	 Rg[OQ`U	
MUK	TKW`J[U/	v	N[\J]h	GXNOW`JuU	MbK	OQ]Jc^K	
MbK	 XQ`Jkn]cbK	 kG	 TJMFH	 MbK	 GORn\bK	 [MT	

cW[kTMT	XG]lL`T[UH	hMTK	FKT	GXNX`FQK	X]nw`U�
kT/	�SNKG$	GXl[UH$	X]Q[XWLGNT	SNT	MQK	XQ[QMNOn	
X]Q[RNQ]N[kn	 MUH	 R]T[MNOhH	 QJ[lTH	 [MT	 RN[OlT	
kG	MU	\]h[U	MbK	cT[kTMQ[OQXNO^K	MG\KNO^K	��$	
�) )*	OTN	���0/	p]Q[RNQ]l[LUOTK	MT	n]NT	TKl�
\KGJ[UH	SNT	OWLG	MG\KNOh	OTN	[JSO]lLUOTK	kGMTYg	
MQJH/		
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MNJXG]`NXNRNTOnH	 XT]WSQKMTH$	 GlKTN	 MQ	 R]T[MNOn	
cT]kTOGJMNOn	[J[MTMNOn	MQJ	�!1!"&�
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$	MQJ	cT]kW�

OQJ	kG	MNH	XG]N[[nMG]GH	Xb`h[GNH	[MUK	_``WRT/	
�\QJK	 TKN\KGJLGl	 ��	XQ`gkQ]cT	 MUH	��	OTL^H	
OTN	 WkQ]cU	 cW[U/	 �XW]\GN	 kGSW`Q	 GKRNTcF]QK	
SNT	MUK	GN[TSbSh	[MUK	TSQ]W	SGKn[UkbK	cT]kW�
ObK	 MQJ	 �!1!"&�

¤
	 \]U[NkQXQN^KMTH	 RNTcQ]GMNOFH	

O]J[MT``NOFH	cW[GNH	MUH	R]T[MNOhH	QJ[lTH/	�H	GO	
MQgMQJ$	 U	 MTJMQXQlU[U	 OTN	 Q	 RNT\b]N[knH	 MbK	
XQ`Jkn]cbK	 GlKTN	 GKRNTcF]QK	 TKT`JMNOn	 X]n�
w`UkT/	 v	XG]lL`T[U	 OnKGbH	 TOMlKbK	j	 ����0�	
GlKTN	 U	 Og]NT	 kFLQRQH	 MTJMQXQlU[UH	 XQ`Jkn]�
cbK$	 T``W	 QN	 cT[kTMQ[OQXlGH	 �) )*	 OTN	 ��	
F\QJK	GXl[UH	\]U[NkQXQNULGl	SNT	MQK	lRNQ	[OQXn/	
IG	 TJMh	 MUK	 G]ST[lT	 TKTXMg\LUOG	 kFLQRQH	 kU	
OTMT[M]GXMNOQg	 XQ[QMNOQg	 X]Q[RNQ]N[kQg	 MUH	
��	 [G	 GkXQ]NOW	 RNTLF[NkT	 RN[OlT/	 j]U[NkQXQN�
hLUOTK	OTN	[JSO]lLUOTK	QN	MG\KNOFH	���0	OTN	QN	
cT[kTMQ[OQXlGH	�) )*	OTN	 ��/	VXQRGl\MUOG	nMN	
U	XNQ	OTMW``U`U	MG\KNOh	SNT	MUK	XG]lXMb[U	TJMh	
GlKTN	U	cT[kTMQ[OQXlT	�) )*/	
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iN	KGTKNOFH	Q]knKGH	�4.9�*!'�	�&� &*���	MbK	GK�
MnkbK	 GlKTN	 O]l[NkGH	 SNT	 MQK	F`GS\Q	 MUH	TKWXMJ�
YUH	OTN	SNT	MUK	TKTXT]TSbSh	MUH	OTM[T]lRTH	SE�
.U-.�����.�(�����/	 iN	 Q]knKGH	 TJMFH	 [JKMlLGKMTN	
OTN	GOO]lKQKMTN	[MQJH	GKRQO]NKGlH	TRFKGH	�-�.-���

�UU���	 ����	 MUH	 OTM[T]lRTH/	 v	 XT]TSbSh	 KGTKN�
O^K	 Q]kQK^K	 TXn	 MQJH	 TRFKGH	 MUH	 SE.U-.�����
.�(�����	 OTLQ]ldGMTN	 kG]NO^H	 TXn	 KGJ]QXGXMl�
RNT$	 MNH	 T`TMQ[MTMlKGH/	 iN	 T`TMQ[MTMlKGH	 TXQMG�
`QgKMTN	 TXn	 �	 FbH	 ��	 T�TkNKQYFT	 OTN	 X]QF]\Q�
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KMTN	TXn	OgMMT]T	MQJ	GSOGcW`QJ	MUH	OTM[T]lRTH/	
mT	 XGXMlRNT	 TJMW	 TKT[MF``QJK	 TKMN[M]GXMW	 MU	
wNQ[gKLG[U	 MbK	 KGTKNO^K	 Q]kQK^K$	 ]JLkldQJK	
MU	kJ�Oh	[g[XT[U	E(�]E��-$	TKT[MF``QJK	 MUK	XT�
]TSbSh	 `GONLlKUH	 TXn	 MQ	 `NX^RU	 N[Mn	 OTN	 JXQ�
ONKQgK	MU	R]W[U	MbK	GKdgkbK	XQJ	kGMTwQ`ldQJK	
MQJH	 JRTMWKL]TOGH	 [MQ	 kF[Q	 FKMG]Q	 MQJ	 Gkw]g�
QJ/	 iN	 T`TMQ[MTMlKGH	 \T]TOMU]ldQKMTN	 TXn	 MQ	
OT]wQYJ	 MG`NOn	 MQJH	 WO]Q	 t����TklRNQ$	 MQ	
QXQlQ	cTlKGMTN	KT	GlKTN	U	O]l[NkU	T``U`QJ\lT	MQJ	
XGXMNRlQJ/	 V``TSFH	 [MUK	 TkNKQ	 MG`NOh	 XG]NQ\h	
X]QOT`QgK	 RNTcQ]W	 [MUK	 N[\g	 MUH	 R]W[UH	 MbK	
T`TMQ[MTMNK^K/	 PF\]N	 [MNSkhH	 GlKTN	 SKb[MFH	 �6	
T`TMQ[MTMlKGH	MUH	SE.U-.�����.�(�����/	i	[OQXnH	
MUH	G]ST[lTH	hMTK	U	[gKLG[U	kNTH	[GN]WH	TKT`n�
SbK	MUH	T`TMQ[MTMlKUH	����	�C���	0���t����
���	 OTN	U	kG`FMU	 MUH	[\F[UH	RQkhH�R]T[MNOnMU�
MTH/	 mT	 GXN`GSkFKT	 TKW`QST	 GlKTN	 MQ	 0���
��������t�������	 OTN	 MQ	 �#,'!,��0���
��������t����/	 v	 OTLT]nMUMT	 MbK	 TKT`nSbK	
GOMNkhLUOG	 kG	����	OTN	 U	 MTJMQXQlU[U	 FSNKG	 kG	
������/	
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v	 _O`JMNOh	 Q]knKU	 MUH	 �\]NKQM]nXQJ	 Q]knKUH	
������	 GlKTN	 FKT	 RGOTXGXMlRNQ	 �1�'.��!����1�
�����#���'#���.���(���&��'#�����	XQJ	GOO]lKGMTN	
OTMW	^[GNH	TXn	MQK	JXQLW`TkQ	OTN	TXQMG`Gl	MQK	
wT[NOn	]JLkN[Mh	MUH	STkGMQSFKG[UH	OTN	 MUH	[MG�
]QGNRQSFKG[UH/	 v	 ����	 OTN	 [JKLGMNOW	 MUH	 TKW�
`QST$	kG	[UkTKMNOnMG]Q	TXn	TJMW	MQ	�GQJX]Q`l�
RNQ	 �0���.
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QgKMTN	 GJ]gMTMT	 [MU	 LG]TXGlT	 Q]kQKQ�GYT]M^�
kGKbK	T[LGKGN^K$	nXbH	U	GKRQkUM]lb[U$	MQ	NKb�
klbkT	khM]TH$	U	OT`QhLUH	JXG]X`T[lT	MQJ	X]Q�
[MWMU$	 U	X]^NkU	 GcUwGlT$	OTL^H	OTN	 Q	OT]OlKQH	
MQJ	 X]Q[MWMU$	 MbK	 bQLUO^K	 OTN	 MQJ	 kT[MQg/	
_XNX`FQK$	F\GN	RGN\LGl	X]n[cTMT	nMN	 MT	TKW`QST	
MUH	 ����	 TKT[MF``QJK	 MQK	 XQ``TX`T[NT[kn	
RNTcn]bK	OT]ONKNO^K	OJMMW]bK/	PG	[OQXn	MU	kG�
`FMU	MUH	GXlR]T[UH	M]QXQXQNh[GbK	[MNH	LF[GNH	6	
OTN	 �	 MQJ	 �GQJX]Q`NRlQJ	 [JKLF[TkG	 FYN	 KFT	
TKW`QSW	MQJ/	IMU	LF[U	�	MQJ	�GQJX]Q`NRlQJ	U	0�

��.	F\GN	TKMNOTMT[MTLGl	TXn	MU	���'#�"%.�	OTN	MQ	
TkNKQYg	 ��1

6
	 TXn	 MU	 0���1$	 MQ	 0�	 OTN	 ���$�$6$	

�$MGM]T¦R]Q�[QONKQ`NKQ�6�OT]wQYJ`NOn	 QYg	 �0�$	
���!,�	OTN	MU	0����TcLJ`T`TKlKU	�0��)'	����/	IJK�
MFLUOTK	 GXl[UH	 TKW`QST	 [MT	 QXQlT	 MQ	 TNLJ`T�
kNRQ�WO]Q	 MQJ	 �GQJX]Q`NRlQJ	 F\GN	 M]QXQXQNULGl	
[G	TkNKQ�MG`NOn	WO]Q/	mT	KFT	TKW`QST	kG`GMhLU�
OTK	bH	X]QH	MUK	GXlR]T[h	MQJH	[MQK	XQ``TX`T�
[NT[kn	OT]ONKNO^K	OJMMW]bK	kT[MQg/	
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iN	 [Mg`QN	 MQJ� ��� ���E]��	 TXQMG`QgK	 MQ	 SKb[Mn	
W]MJkT	O]nOQH	h	[Tc]WK$	MQ	QXQlQ	\]U[NkQXQN�
GlMTN	GJ]FbH	[MUK	PG[QSGNTOh$	MUK	 ZKRNOh	OTL^H	
OTN	 [MUK	 oNKFdNOU	 OQJdlKT/	 iN	 wTcNOFH	 NRNnMUMGH	
MQJ	O]nOQJ	TXQRlRQKMTN	[MNH	XG]NG\nkGKGH	O]QOl�
KGH$	 QN	 QXQlGH	 GlKTN	 S`JOQdJ`NbkFKT	 XT]WSbST	
MQJ	 �$�s�RNTXQ�OT]QMGKGRNQ�On	 QYg	 �$�§	 �O]QOGMl�
KU�/	PG	MNH	MG\KNOFH	MUH	����	OTN	MUH	8C�C!�	cT�
[kTMQ[OQXlTH$	 RGl\KQJkG	 SNT	 X]^MU	 cQ]W	 MUK	
gXT]YU	 JR]ncN`bK	 OT]QMGKQGNR^K	 [MQJH	 [Mg�
`QJH	 M]N^K	 RNTcQ]GMNO^K	 GNR^K	��-���$	 GKRUkN�
O^K	 [MUK	 _``WRT�	 MQJ	��� �-�DE	 ��1�� �-��(�V-��EEA	
MQJ�����-�DE���1���-�DE�OTN	MQJ	���(E]���/	mT	OT]�
ONKNOW	OgMMT]T	 MQJ	kT[MQg	���7	 OTN	�0���%�
�6�	GXbW[MUOTK	SNT	��	�	kG	RNTcQ]GMNOFH	[JSOG�
KM]^[GNH	MbK	GO\J`N[kWMbK	MbK	[MJ`^K	MbK	MG[�
[W]bK	 GNR^K	 ��-���	 OTN	 XT]TMU]hLUOG	 RQ[Q�
GYT]M^kGKU	TKT[MT`MNOh	R]W[U	kGMW	TXn	kFM]U�
[U	 MbK	 OJMMW]bK	 kG	 MUK	 kFLQRQ	 Pmm/	 v	 TKT�
[MT`MNOh	 GXlR]T[U	RGK	[\GMldGMTN	 kG	 MUK	XT]QJ�
[lT	QN[M]QSQKNO^K	JXQRQ\FbK/	PG`FMU	 MUH	R]W�
[UH	 MUH	 ���(��O]QOlKUH��	 �Og]NQ	 OT]QMGKQGNRFH	
[J[MTMNOn	 MbK	 [Mg`bK	 MQJ	 ��� ���E]��$	 RNSGKMNQ�
wNQdg`�G[MF]TH	 MUH	 O]QOGMlKUH�$	 MUH	 O]QOGMlKUH	
OTN	MUH	[Tc]TKW`UH	FRGNYG	nMN	U	TKT[MT`MNOh	GXl�
R]T[U	 TXQRlRGMTN	 [MNH	 XG]NG\nkGKGH	 O]QOlKGH	
TKGYW]MUMT	 TXn	 MQ	 wTLkn	 S`JOQdJ`lb[UH/	 mT	
TXQMG`F[kTMT	 TJMW	 GlKTN	 GKLT]]JKMNOW	 SNT	 MUK	
XG]TNMF]b	F]GJKT	MUH	[g[MT[UH	OTN	MbK	kU\TKN�
[k^K	R]W[UH	MbK	OT]QMGKQGNR^K	[J[MTMNO^K	kG	
[OQXn	KT	G`GS\LGl	MQ	OTMW	Xn[Q	kXQ]Gl	KT	\]U�
[NkQXQNULQgK	bH	\UkGNQX]Q[MTMGJMNOW	kF[T/	
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IgKLG[U	VKT`nSbK	MUH	ENOQMlKUH	kF[b	_KRQkQ]NTOhH	oJO`QX]Q[LhOUH	6}�	
OTN	kG	j]h[U	PNO]QOJkWMbK	

fN^]SQH	pT[NT]RhH	
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v	ENOQMlKU	OTN	MT	TKW`QSW	MUH	XT]QJ[NWdQJK	[T�
ch	 OTN	 N[\J]h	 wNQ`QSNOh	 R]W[U	 ��$��	 [J[\GMN�
[kFKU	 kG	 MUK	 GXlR]T[h	 MQJH	 [MQJH	 JXQRQ\GlH	
TOGMJ`Q\Q`lKUH/	 PGMTYg	 TJM^K	 MbK	 R]W[GbK$	
TJMh	XQJ	TcQ]W	MU	Kn[Q	�'=��! ��	GlKTN	TXn	MNH	
X`FQK	[UkTKMNOFH	OTN	 GlKTN	 NRNTlMG]T	GKRNTcF]QJ�
[T	OWLG	 G]ST[lT	 SNT	 MUK	TKTOW`JuU	KFbK	 NTM]N�
O^K	TSbS^K	XQJ	TXQ[OQXQgK	[MUK	TKTOQgcN[U	
MbK	 XT[\nKMbK	 OTN	 MU	 wG`Mlb[U	 MUH	 XQNnMUMTH	
dbhH	MQJH/	�H	XT]WRGNSkT$	[MU	fT``lT	XG]N[[n�
MG]QN	TXn	FKT	GOTMQkkg]NQ	WKL]bXQN	JXQcF]QJK	
TXn	TJMh	MU	Kn[Q/	IG	TJMh	MU	kG`FMU	GXNKQh[TkG	
kNT	 OTNKQg]SNT	 kGLQRQ`QSlT	 SNT	 MUK	 XT]T[OGJh	
OTMW	 wQg`U[U	 XQ``^K	 TKT`nSbK	 KNOQMNKQGNR^K$	
OWKQKMTH	\]h[U	TX`^K	TKMNR]T[MU]lbK	OTN	TX`W	
XGN]TkTMNOW	 whkTMT/	 v	 GKRQkQ]NTOh	 OgO`QX]Q�
[LUOU	 6}�	 GlKTN	 U	 [UkTKMNOnMG]U	 TKMlR]T[U	 [G	
TJMh	MU	kG`FMU$	kG	MUK	QXQlT	RUkNQJ]SQgKMTN	MTJ�
Mn\]QKT	 Q	 wT[NOnH	 E�GMG]QOJO`NOnH	 RTOMg`NQH	
OTN	 FKTH	 T]NLknH	T[gkkGM]bK	OFKM]bK/	v	 G]ST�
[lT	[JkXG]N`TkwWKGN	MU	kG`FMU	MbK	TKMNR]W[GbK	
[G	 [JKLhOGH	 kNO]QOJkWMbK	 T``W	 OTN	 O`T[[NO^K	
LG]kNO^K/	
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PQ]NTOh	VKW`J[U	SNT	MUK	mTJMQXQlU[U	MQJ	o`U]QKQkQJkFKQJ	oT]OlKQJ	MQJ	
PT[MQg	OTN	MQJ	pT\FQH	_KMF]QJ	[MQK	_``UKNOn	p`ULJ[kn	

fG^]SNQH	ET[NQg`TH	��0	

_]GJKUMNOn	 OTN	 eNTSKb[MNOn	 _]ST[Mh]NQ$	 mkhkT	 PQ]NTOhH	 �NQ`QSlTH$	 eNTSKb[MNOn	 �	
�G]TXGJMNOn	oFKM]Q	VLUK^K	��$	eNGJLJKMhH	f/	ET[NQg`TH$	��0	
	

IhkG]T	 SKb]ldQJkG	 MT	 TXGKG]SQXQNUkFKT	 SQKl�
RNT	 [MQJH	 M]GNH	XNQ	 [UkTKMNOQgH	 O`U]QKQkQgkG�
KQJH	 OT]OlKQJH	 ���6�/	 p]nOGNMTN	 SNT	 MT	 SQKlRNT	
%����	OTN	%����	[MQK	O`U]QKQkQgkGKQ	OT]Ol�
KQ	MQJ	kT[MQg	OTN	MbK	bQLUO^K$	MQ	SQKlRNQ	���	
[MUK	 QNOQSGKh	 TRGKbkTM^RU	 XQ`JXQRlT[U	 �)�

 !'!)'	�+�*& )"&.�	�&'#1&�!�	�	���	OTN	MT	SQKl�
RNT	���	[MQK	O`U]QKQkQgkGKQ	kU	XQ`JXQRNTOn	
OT]OlKQ	MQJ	XT\FQH	GKMF]QJ	�����+!")�#	�&*1&'#�
1&�!�	 �&'&��,")'	 �)*,��	 �	 ������/	 i	 OT]OlKQH	
MQJ	XT\FQH	GKMF]QJ	�op_�	TXQMG`Gl	MQ	���	MbK	
OT]OlKbK	[MQ	[gKQ`n	 MQJH/	v	 QNOQSGKhH	 TRGKb�
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kTM^RUH	 XQ`JXQRlT[U	 \T]TOMU]ldGMTN	 TXn	 MUK	
GkcWKN[U	 GOTMQKMWRbK	 FbH	 OTN	 \N`NWRbK	 XQ`J�
XnRbK	[MQ	XT\g	 FKMG]Q	 MQJ	T[LGKQgH/	_kcTKl�
dGMTN	Kb]lH$	TXn	MQ	RFOTMQ	FbH	MQ	M]NTOQ[Mn	FMQH	
MUH	 U`NOlTH/	 pG]lXQJ	 ���	 MbK	 T[LGK^K	 F\QJK	
O`U]QKQkQgkGKGH	kGMT``WYGNH	[MQ	QSOQOTMT[MT`�
MNOn	 SQKlRNQ	 ���$	 GK^	 kNO]n	 XQ[Q[Mn	 QcGl`GMTN	
[G	 kGMT``WYGNH	 [MQ	 SQKlRNQ	 �t�	 ���7�/	 mQ	 [gK�
R]QkQ	 MQJ	 O`U]QKQkQgkGKQJ	 kU	 XQ`JXQRNTOQg	
OT]OlKQJ	 MQJ	XT\FQH	 GKMF]QJ	 [\GMldGMTN	 kG	 O`U�
]QKQkQgkGKGH	kGMT``WYGNH	[G	 MQJ`W\N[MQK	XFKMG	
RNTcQ]GMNOW	 SQKlRNT	 ������$	 �����$	 �����$	
�����$	������	XQJ	ObRNOQXQNQgK	GXNRNQ]LbMN�
OW	 FKdJkT	 OTO^H	 dGJST]bkFKbK	 wW[GbK	 MQJ	
0��/	 VXn	 MNH	 kF\]N	 M^]T	 TKT`g[GNH	 [gKRG[UH	
OTN	TKT`g[GNH	kGMT``WYGbK	X]QOgXMGN	nMN	 MT	SQ�
KlRNT	 �����	 OTN	 �����	 GJLgKQKMTN	 SNT	 MQ	 ���	
XG]lXQJ	MbK	�����	XG]N[MTMNO^K/	�]GJKGH	RGl�
\KQJK	nMN	Q	OT]OlKQH	MQJ	GKMF]QJ	GkcTKldGMTN	��	
\]nKNT	 Kb]lMG]T	 [G	 QNOQSFKGNGH	 kG	 �����	 TXn	
n$MN	[MQK	SGKNOn	X`ULJ[kn/	mQ	kGST`gMG]Q	XQ[Q�
[Mn	T[LGK^K	GkcTKldGN	SNT	X]^MU	cQ]W	OT]OlKQ	
[G	U`NOlT	6��3�	GM^K	���5�/	PF\]N	[hkG]T$	F\QJK	
w]GLGl	 RgQ	 SQKlRNT$	 %����	 OTN	 %����$	 [MT	
QXQlT	 F\QJK	 MTJMQXQNULGl	 kGMT``WYGNH	 [G	 WMQkT	
kG	OT]OlKQ	MQJ	kT[MQg�bQLUO^K/	IMQJH	T[LGKGlH	
TJMQgH	Q	OT]OlKQH	MQJ	kT[MQg	GkcTKldGMTN	[G	KG�
T]h	 U`NOlT	 OTN	 [J\KW	 [JKRFGMTN	 OTN	 kG	 OT]OlKQ	
MbK	bQLUO^K/	i	OT]OlKQH	MQJ	kT[MQg	GlKTN	Q	XNQ	
OQNKnH	OT]OlKQH	[MNH	SJKTlOGH	kG	���	XNLTKnMUMT	
KT	 GkcTKN[MGl	 OTMW	 MU	 RNW]OGNT	 MUH	 dbhH	 MQJH/	
o`U]QKQkQgkGKGH	 kGMT``WYGNH	 [G	 SKb[MW	 OTN	
WSKb[MT	SQKlRNT	GJLgKQKMTN	SNT	3����	MbK	XG]N�
XM^[GbK	 �������/	 �`T	 MT	 SQKlRNT	XQJ	XG]NS]W�
cUOTK	GlKTN	kGSW`T	OTN	QN	XTLQSnKGH	kGMT``WYGNH	
GlKTN	[JKhLbH	RNW[XT]MGH	[G	n`Q	 MQ	khOQH	 MbK	
SQKNRlbK/	fNT	 MQ	`nSb	TJMn	U	kQ]NTOh	RNWSKb[U	
[JKhLbH	 XG]N`TkwWKGN	 klT	 T]\NOh	 [W]b[U	 SNT	
kGMT``WYGNH	[G	Q`nO`U]U	MUK	ObRNOh	XG]NQ\h	MbK	
SQKNRlbK	kG	OWXQNT	QNOQKQkNOh	OTN	MT\gMTMU	RQON�
kT[lT	 �_NOnKT	 ��/	 VOQ`QJLGl	 MTJMQXQlU[U	 MbK	
TKN\KGJLFKMbK	kGMT``WYGbK	kG	TXGJLGlTH	X]Q[�
RNQ]N[kn	MUH	T``U`QJ\lTH	���A.�*,!*($	_NOnKT	��	
SNT	GXNwGwTlb[U	MUH	XTLQSFKGNWH	MQJH/	v	kQ]NT�
Oh	 TKW`J[U$	 [JKhLbH$	 YGONKWGN	 TXn	 WMQkT	 MT	
QXQlT	 F\QJK	 GkcTKl[GN	 MU	 Kn[Q	 �_NOnKT	 6�/	 IMU	
[JKF\GNT$	OTN	Gcn[QK	GKMQXN[MGl	U	kGMW``TYU$	Sl�
KGMTN	 TXsGJLGlTH	 F`GS\QH	 MbK	 [JSSGK^K	 MQJ	
T[LGKQgH	 [MUK	 lRNT	 XG]NQ\h$	 FM[N	 ^[MG	 KT	 RNG�
]GJKULGl	 XNLTKh	 XT]QJ[lT	 MUH	 OTN	 [G	 TJMQgH$	
SGSQKnH	 XQJ	 RU`^KGN	 MU	 kGMTwlwT[h	 MUH	 TXn	
OWXQNQK	OQNKn	X]nSQKQ/	v	SGKGMNOh	RQONkT[lT	SNT	
MUK	 TKGg]G[U	 MbK	 kGMT``WYGbK	 XQJ	 TXGKG]SQ�
XQNQgK	MQ	QSOQOTMT[MT`MNOW	SQKlRNT	XQJ	[\GMldQ�
KMTN	kG	O`U]QKQkQgkGKT	[gKR]QkT	X]QRNWLG[UH	
SNT	 OT]OlKQ	 F\GN	 [UkT[lT	 [G	 WMQkT	 kG	 MQJ`W�
\N[MQK	FKTK	[JSSGKh	X]^MQJ	wTLkQg	kG	OT]OlKQ/	

�GMNOh	 RQONkT[lT$	 [G	 T[LGKh	 X]^MQJ	 wTLkQg	
[JSSGKGlTH$	 TXQMG`Gl	 FKRGNYU	 SNT	 [MGKh	 XT]TOQ�
`QgLU[U/	V]KUMNOh	RQONkT[lT	GKMW[[GN	 MQJH	GYG�
MTdQkFKQJH	[MQ	wTLkn	GXNONKRJKnMUMTH	MQJ	JXQ�
`QlXQJ	X`ULJ[kQg/	v	TO]NwhH	SK^[U	MbK	kGMT`�
`WYGbK	 XQJ	 TXGKG]SQXQNQgK	 MQ	 SQKlRNQ	 RlKGN	
[MQJH	T[LGKGlH	 MUK	 G`XlRT	 SNT	JSNGlH	TXQSnKQJH	
[G	[JKRJT[kn	kG	MUK	X]nQRQ	XQJ	F\GN	GXNMGJ\LGl	
[MNH	kGLnRQJH	MUH	GYb[bkTMNOhH	SQKNkQXQlU[UH/	
�
G��QP�Q���=�ZFrF		
�Q	0��	TXQkQK^KGMTN	TXn	MQ	TlkT	OTN	TXn	kQ�
KNkQXQNUkFKQ	 �XT]TclKGH�	 N[Mn/	v	TKl\KGJ[U	kG�
MT``TS^K	 kG	 +����	 �+�*)".�!*(	 �!(�	 ���-&� �
)*,�	�!A.!+	���& )"&(�)1�#�	+�����	[MQK	TKT�
`JMh	 B �C�	 0��	 �)( �*"	 �*)'#�!�	 �#�"� 	
���)*�(�*& !,$	 �*,/$	 8���/	 VOQ`QJLGl	 F`GS\QH	
SNT	MUK	TKl\KGJ[U	SGKbkNO^K	TKTRNTMWYGbK	kG	MU	
����/	p]Q[RNQ]N[knH	MUH	T``U`QJ\lTH	MQJ	0��	
kG	 MQK	 TJMnkTMQ	 TKT`JMh	 �%�	 ��!� 

¤
	 6��	 OTN	

GXGYG]ST[lT	 MUH	 SNT	 MUK	 MTJMQXQlU[U	 kGMT``T�
S^K$	kG	`QSN[kNOn	v��/	�&*(	���/	IMUK	XG]lXMb�
[U	 XQJ	 kG	 MUK	 ����	 TKN\KGJLGl	 TKTRNWMTYU	 [G	
FKT	TXn	MT	SQKlRNT$	TOQ`QJLGl	�&*(	���	SNT	MQK	
\T]TOMU]N[kn	MUH/	���	�-'.&���,�*"	E(��E��	�#<�!�
+!=)"!&*�	SNT	 MQK	X]Q[RNQ]N[kn	kGSW`bK	\]bkQ�
[bkNO^K	G``GNkkWMbK/	
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IJKQ`NOW	F\QJK	GYGMT[MGl	���	T[LGKGlH	XQJ	TKh�
OQJK	[G	6�	QNOQSFKGNGH	SNT	��	OTN	F\QJK	w]GLGl	
XTLQSnKGH	kGMT``WYGNH	[G	�6	TXn	TJMFH$	RU`TRh	
[G	 XQ[Q[Mn	 �7$��/	 VKWkG[T	 [MNH	 kGMT``WYGNH	
XQJ	F\QJK	TKN\KGJLGl$	JXW]\QJK	5	KFGH	kGMT``W�
YGNH$	 QN	 QXQlGH	 RGK	 F\QJK	XG]NS]TcGl	 [MU	 RNGLKh	
wNw`NQS]TclT	OTL^H	OTN	kNT	QNOQSFKGNT	kG	kGSW`Q	
SGKbkNOn	F``GNkkT	�GŶ KNT	���3�/	mF`QH	[G	XQ[Q�
[Mn	 63�	 MbK	 QNOQSGKGN^K	 U	 XTLQSnKQH	 kGMW`�
`TYU	GlKTN	%��(-]-A	OTL^H	Q	GYGMT[LGlH	T[LGKhH	
GlKTN	 MQ	 X]^MQ	 WMQkQ	 MUH	 QNOQSFKGNTH	 XQJ	 F\GN	
KQ[h[GN/	mT	[JKQ`NOW	GJ]hkTMT	MbK	XTLQSnKbK	
kGMT``WYGbK	 [JKQuldQKMTN	 [MQK	 plKTOT	 �/�VKMl�
[MQN\T$	[MQ	f^_��	F\QJK	[JKQ`NOW	GYGMT[MGl	63	
QNOQSFKGNGH	OTN	F\QJK	w]GLGl	XTLQSnKGH	kGMT``W�
YGNH	[G	XQ[Q[Mn	MUH	MWYGbH	MQJ	67�/	VXn	TJMFH$	
��	 T[LGKGlH	 [G	 �6	 QNOQSFKGNGH	 hMTK	 JuU`Qg	 ONK�
RgKQJ	 KT	 XW[\QJK	 TXn	 �����	 wW[U	 MbK	 O]N�
MU]lbK	� �"��+) 	OTN	%)"���+)	���/	IMNH	QNOQSF�
KGNGH	 TJMFH	 MQ	 XQ[Q[Mn	 TKl\KGJ[UH	 XTLQSnKbK	
kGMT``WYGbK	 GlKTN	 kGST`gMG]Q�	 ��$3�/	 VKWkG[T	
[MNH	kGMT``WYGNH	XQJ	F\QJK	TKN\KGJLGl	JXW]\QJK	

�	KFGH	kGMT``WYGNH$	QN	QXQlGH	RGK	F\QJK	XG]NS]T�
cGl	[MU	RNGLKh	wNw`NQS]TclT�	���5���$	�7����$	
�7����7�3+�'	��	OTN	��7����	�5�/	mT	TXQMG`F�
[kTMT	[JKQuldQKMTN	[MQK	XlKTOT	�/�
d`���	 IJKQ`NOW	 F\QJK	 GYGMT[MGl	 ��	 T[LGKGlH	
XQJ	TKhOQJK	[G	3�	QNOQSFKGNGH	SNT	%����/	VXn	
TJMFH	3�	T[LGKGlH	TKhOQJK	[G	67	QNOQSFKGNGH	SNT	
%����	OTN	%����/	mTJMQXQNhLUOTK	5	XTLQSn�
KGH	kGMT``WYGNH	�XQ[Q[Mn	��$����/	VKWkG[T	[MNH	
kGMT``WYGNH	XQJ	F\QJK	TKN\KGJLGl$	JXW]\GN	�	KFT	
kGMW``TYU$	U	QXQlT	RGK	 F\GN	XG]NS]TcGl	[MU	RNG�
LKh	wNw`NQS]TclT	OTL^H	OTN	kNT	QNOQSFKGNT	kG	kG�
SW`Q	SGKbkNOn	F``GNkkT	�GŶ KNQ	���/	mT	[JKQ`NOW	
GJ]hkTMT	 MbK	XTLQSnKbK	kGMT``WYGbK	[JKQul�
dQKMTN	[MQK	plKTOT	6/	
7\Ol���qO�R�QYA	\]U[NkQXQN^KMTH	kGLnRQJH	kQ�
]NTOhH	 wNQ`QSlTH	 w]hOTkG	 [G	 JuU`Qg	 ONKRgKQJ	
QNOQSFKGNGH	 XTLQSnKGH	 kGMT``TSFH	 [MT	 SQKlRNT	
���$	���	OTN	d`��/�0/	v	F]GJKT	SNT	MQK	GKMQ�
XN[kn	 XTLQSnKbK	 kGMT``WYGbK	 [MQJH	 JXn`QN�
XQJH	T``W	OTN	[G	KFQJH	T[LGKGlH	[JKG\ldGMTN/	_l�
KTN	cTKG]n	nMN	U	FSOTN]U	RNWSKb[U	kG	MQ	SGKGMNOn	
MG[M	kXQ]Gl	KT	[^[GN	MU	dbh	TJM^K	XQJ	cF]QJK	
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FKT	 TXGKG]SQXQNUkFKQ	 SQKlRNQ/	 _XNX`FQK$	 [MNH	
GXNwT]UkFKGH	 QNOQSFKGNGH	 LT	 TXT``WYGN	 n[QJH	
F\QJK	 cJ[NQ`QSNOn	 SQKlRNQ	 TXn	 MQ	 WS\QH	 MUH	
X]QRNWLG[UH	 OTN	 MU	 [JKG\h	 NTM]NOh	 XT]TOQ`Qg�
LU[U/	v	 TKGg]G[U	 MbK	 kGMT``WYGbK	 GlKTN	 OTLQ�
]N[MNOh	SNT	MQJH	GYhH	`nSQJH�	V�	IG	n[QJH	MTJMQ�
XQNULGl	XTLQSnKQH	 kGMW``TYU$	XQJ	[UkTlKGN	 OTN	
TJYUkFKU	 X]QRNWLG[U	 SNT	 OT]OlKQ$	 XT]TOQ`QJ�
LQgKMTN	 [J[MUkTMNOW	 OTN	 LT	 `UcLQgK	 OTMW``U`T	

kFM]T	SNT	JSNGlH	TXQSnKQJH/	��	�[QN	GlKTN	T]KUMN�
OQl	[MTkTMQgK	KT	dQJK	kG	MQ	cnwQ	MQJ	TJYUkFKQJ	
ONKRgKQJ/	f�	mF`QH$	U	TO]NwhH	SK^[U	MbK	kGMT`�
`WYGbK	 XQJ	 TXGKG]SQXQNQgK	 MQ	 SQKlRNQ	 RlKGN	
[MQJH	T[LGKGlH	 MUK	 G`XlRT	 SNT	JSNGlH	TXQSnKQJH	
[G	[JKRJT[kn	kG	MUK	X]nQRQ	XQJ	F\GN	GXNMGJ\LGl	
[MNH	kGLnRQJH	MQJ	X]QSGKGMNOQg	OTN	X]QGkcJMGJ�
MNOQg	G`FS\QJ/	
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