
� �������	��
���������������������������� �"!	�$#&%'�
( �����)�"�����*���$#&�$+��,���$#-�/.0#-�"�1�#&�"243

57698;:=<?>�@�<?@�ACB�D�:=E=FHGI:IJ
K�LNMPOQL	R=SUTWV=XWYWZ-[

\�] OQO^SUV_S ]a`	\�] M�YWXWZbL^TWV
c S ]=d VaLe[PfgT?hiZbL^ZjXWZ&S ]a`;k S�ljmWT ] O ] V=n
o ZiOe[aTpZ7[Wq crots=u=s=s=vxwgu=v=y=u

S w Mz[{LQO}|;~H�-�H�?�a���p�;�g���a�?�I���)�j�x�x�
���U���"�{�������W�������
�'�=�{�� �¡j��¢j£¥¤=¦_¦a§

\�] OQO^SUV_S ]a`	\�] M�YWXWZbL^TWV
c S ]=d VaLe[PfgT?hiZbL^ZjXWZ&S ]a`;k S�ljmWT ] O ] V=n
o ZiOe[aTIZ-[Wq c S ]=d VaLe[ s=u_s=s=v{¨�u_v=y=u

��©�2��"�"!)�¥�
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ª4Srl ] T?h¹Le¬IS d [ d LNZ&mWM�SUZbLl�ljL d l7XILNZ-h ]a® S d Z&mWS'hbSUMPL d LNTWVÇ±j³ 3 ´7µ·¶g¸$´-»U¼a¸H»U¾_¿&À [aT?¬zhim ]aÁ Z&m?[xZ}hiX?ljm�ljL d l7XILNZ-h
d S�Ã_XIL d S'hbXWY?S d&w Y ] ONnpT ] M°L[¯O¥h¹LNÅUSÓZ ] l ] M�YWXWZ&S�Z&mWSÚONS7ÆpLel ] V d [aYWmILelU[{OQO^nÉMPLNTILNM�XWM�Y?S di` S�l7Z)MÇ[aZ7l&mILNTWV ]a` [
ÈILNY?[ d ZiLNZ&SPV d [aYWm"Ê Ë�nÄ¬IS7Í?TILNTWV M ] T ] Z ] TWSP[aT?[{O ] V=XWS�h ]x`�] YWZiLNMPLNÅ�[aZiL ] T ljOe[=hjhiS�hÓhiX?ljm [_h9Î)YWZ-Ï$q$Î)YWZ-Ð
[aT?¬ÛÎ)YWZUR oÓ\	Ô X?h«L^TWV9Z&mWS	M ] T ] Z ] TWS}[aT?[¯O ] V=XWS�h ]a` ZjmWS7L d [ d LNZ&mWM�SUZbLlÚljL d l7XIL^Z	l&m?[ d [=l7Z&S d LNÅ�[aZbL ] T?h	ÕNÖ s qIÖU×gq
] X d O ]aÁ S d È ] XWT?¬ L^MÛYIO LNS�hPZjm?[aZ Z&mILeh9Y d&] ÈIONSUM�Leh9T ] ZÓLNT M ] T ] Z ] TWSÇÎ)YWZýR oÓ\ Ô ÊÄË�XWZ Á SÇhbm ]¯Á Z&m?[aZ
Z&mILeh	Y d&] ÈIO^SUM�Leh	LNTÉM ] T ] Z ] TWS Î)YWZ-Ï$q�ONS�[=¬_LNTWVÇZ ] [�hiSUY?[ d [xZiL ] T·È?SUZ Á SUSUT·Z&mWS�hiS9Z Á	] ljOe[=h&hiS�hýÊ

� d SUTIZ&S7O"Õ��a×_L^TIZ d&] ¬IX?l7S�¬ÛÎ)YWZ-ÏCZ ] È?S	Z&mWS	ljOe[=h&h ]a`W` XWT?l7ZiL ] T?h��$q=hiX?ljm Z&m?[aZ���±�� À Leh$Z&mWS;ONS7ÆILel ] V d [aYWmIL w
lU[{OQONn ] YWZiLNMPXWM [aM ] TWVphiZ;[{OQO?Z&mWS)hiZ d LNTWVph$Y dj] ¬IX?l7S�¬�[¯O ] TWV'l ] MÛYWXWZ-[aZiL ] TPY?[aZ&m?h ]x` [�T ] T w ¬ISUZ&S d MPLNTILehiZiLel
Y ] O^nIT ] MPLe[{O�ZbL^MÛS�Z d [aT?hj¬IX?l7S d q ] TÉLNTWYWXWZ���ÊPR=XWÈ?hiS�Ã_XWSUTpZbO^n=q o O ® [ d SUÅÇ[aT?¬
	aSUTWTWS d Õ v ×�hiZ&X?¬_LNS�¬ Î)YWZ7Ð;q
Z&mWS ljOe[=h&h�¬IS7Í?TWS�¬C[aT?[{O ] V ] X?h¹ONn ` ]=d [9O ] VIhiY?[=l7S È ] XWT?¬IS�¬ÉT ] T w ¬ISUZ&S d M°L^TILehiZbLl°Z d [aT?h&¬IX?l7S d Ê k mWS l ]_d&d S w
hiY ] T?¬_LNTWVÄljO[_h&h `æ]=d O ] VphiY?[=l7S=q�Y ] O^nIT ] MPLe[{O�ZbL^MÛS�T ] T w ¬ISUZ&S d MPLNTILehiZiLel�[aXIÆILQOQO Le[ d n YWX?hbm?¬ ]¯Á T [xXWZ ] MÇ[aZ7[
Á [=h	lU[{OQONS�¬4Î)YWZýR oÓ\}Ô [aT?¬·hiZjX?¬_L^S�¬ÉÈIn��ÚLNT?[{n�LNT ÕÖ s ×gÊ
fgT·ÕNÖý×gq o OQONSUT?¬IS d [aT?¬	{Le[ ]Ó] È?hbS d&® S�Zjm?[aZºX?h«L^TWVÓZjmWS�Z&S�ljmWTILeÃ=XWS�h�¬IS ® S7O ] Y?S�¬9LNT·Õ v qIÖ v ×gqIÎ)YWZ-ÐÉ±jÎ)YWZ-Ï À

lU[aTCÈ?S·ljm?[ d [=l7Z&S d L^ÅUS�¬²[=hÓ[{OQO�Z&m ] hiS ` XWT?l7ZiL ] T?h9l ] M�YWXWZ-[xÈIO^S Á LNZ&mILNT Y ] ONnpT ] M°L[¯OÚh«L^ÅUSØ±«¬ISUYWZ&m"q d S�hiY"Ê À q
ÈIn·XWTIL `æ]=d M ` [aMPLQOQLNS�h ]a` [ d LNZ&mWM�SUZiLelPljL d l7XILNZ-hUqHLNT Á mILeljm4S�[=ljm��7���������"VI[aZ&S m?[_hr[aZ�M ] hbZ ] TWS9T ] T w ONS�[ `
LNTWYWXWZ�Ê k mWSUn [{Oeh ] VxL ® S°[zljm?[ d [=l7Z&S d L^Å�[xZiL ] T ]a` Î)YWZUR o�\}Ô [=h)ZjmWS°ljOe[=hjh ]a`�` XWT?l7ZiL ] T?h l ] M�YWXWZ-[aÈIONSPÈpn
XWTIL ` ]_d M ` [aMPLQOQLNS�h ]a` [ d LNZ&mWM�SUZiLelÉljL d l7XIL^Z7hUq Á LNZ&mILNTÑY ] O^nIT ] MPLe[{O h¹LNÅUS4[aT?¬ÌY ] ONnpT ] MPLe[{O�¬ISUV d SUS=Ê k mWS
ljL d l7XILNZ-hÛLNT�[{OQOrZ&mWS�hiSCl&m?[ d [=l7Z&S d LNÅ�[aZiL ] T?hz[ d SÉS�Ã=XILNYWY�S�¬ Á LNZ&m l7S d Z-[{LNT�hiY?S�ljLe[{O�ONS�[ ` T ] ¬IS�hUq	Z&m?[aZz[ d S
lU[aY?[aÈIONS ]a` l ] M�Y?[ d LNTWVÇ[PVxL ® SUT·LNTWYWXWZrZ ] [xTpn·hinIM�È ] O"LNTÄZjmWS [{ONYWm?[aÈ?SUZP³rÊ k mWS�hbS�hiY�S�ljL[¯OºONS�[ ` T ] ¬IS�h
[ d Sz[aZÓONS�[=hiZPhinITpZ-[_l7ZiLelU[{OQO^nÌ[aT?[{O ] V ] X?hÓZ ] Z&mWSzTWSUVp[aZ&S�¬ÉLNTWYWXWZ-h ]a` [ÄË ]p] O^S�[xT ljL d l7XILNZ�Z&m?[xZ MÇ[��_S�h�LNZ
T ] T w M ] T ] Z ] TWS=Ê·f¹T ZjmILh°Y?[aY?S d q Á S·¬IS7Í?TWS��7M ] T ] Z ] TWS��Ä[ d L^ZjmWM�SUZiLelÇljL d l7XILNZ-h°Z ] È�S·Z&m ] hiS Á L^Zjm ] XWZ
Z&mWSPhiY?S�ljLe[{O;ONS�[ ` T ] ¬IS�hÓ[aT?¬Äl ] T?h¹Le¬IS d Z&mWS��7M ] T ] Z ] TWS�� ® S d h«L ] T?h ]a` Î)YWZ ljOe[=h&hiS�h�¬IS7Í?TWS�¬CX?h¹LNTWVÄhiX?ljm
ljL d l7XILNZ-hUÊ;ª²S'¬IS7Í?TWSÓM·Î)YWZýR oÓ\}Ô Z ] È�SrZ&mWS�M ] T ] Z ] TWSr[aT?[¯O ] V=XWS ]x` Î)YWZUR oÓ\}Ô Ê;M·Î)YWZ7Ð [xT?¬�M·Î)YWZ7Ï
[ d SC¬IS7Í?TWS�¬Ñh¹LNMPLQO[ d ONn=Ê/Î)X d MÇ[¯L^T d S�hbXIO^ZzLehzZ&m?[xZÇ[4T?[xZ&X d [{O ` XWT?l7ZbL ] T"q)T?[aM�S7ONnÒO^S7ÆILel ] V d [xYWmILlU[¯O ONn
MPLNTILNMPXWM ÈILNY?[ d ZbL^ZjS�Y�S di` S�l7ZrMÇ[xZ-l&mILNTWV?q�Leh)T ] Z	LNT MØÎ)YWZUR oÓ\}Ô q?ÈWXWZÚLeh	LNTCM·Î)YWZ-Ï$ÊWª²S�him ]aÁ Z&mILehÚÈpn
Y d&]a® L^TWV4[ChiXWY�S d&w Y ] ONnIT ] MPLe[{O h¹LNÅUSzO ]¯Á S d È ] XWT?¬ ` ]=d M ] T ] Z ] TWS�[ d LNZ&mWM�SUZiLel·ljL d l7XILNZ-hPZ&m?[xZ°l ] M�YWXWZ&S
Z&mILeh ` XWT?l7ZiL ] T"ÊPÎ)X dÓd S�hiXIONZÓX?hiS�h�K)[aÅUÈ ]=d&]a®�� h Õ��a×"O ]aÁ S d È ] XWT?¬ `æ]=d M ] T ] Z ] TWS�Ë ]p] O^S�[xT ljL d l7XILNZ-h�Z&m?[aZ
¬IS�ljLe¬IS Á mWSUZjmWS d [PÈILNY?[ d ZiLNZ&S V d [aYWm·m?[=h)[PY�S di` S�l7Z)MÇ[aZ-ljmILNTWV?Ê
k mWS ` ] OQO ]aÁ LNTWV�[ d S'h ] M�S ]a` Z&mWS�LNTpZjS d S�hiZiLNTWV·[=hiY?S�l7Z7h ]a` Z&mWS d S�hbXIO^Z7h�LNTÄZ&mILehÚY?[aY?S d |
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LNTÌ[·T ] T w l ] MÛM�XWZ7[aZiL ® S�hiSUMPL d LNTWV?ÊzfgTÑÕ y ×gq('	Leh&[aT²Y d&]a® S�¬4[aT4S7ÆWY ] TWSUTpZiLe[{O() �_¢- $%*+�·h¹LNÅUSÛO ]¯Á S d
È ] XWT?¬Hq ]=d S�Ã_XIL ® [{ONSUTIZiONn=q�[zOQLNTWS�[ d ¬ISUYWZ&mCO ]aÁ S d È ] XWT?¬ ` ]_d l ] M�YWXWZbL^TWVÉZ&mWSÇ¬ISUZ&S d MPLNT?[aTpZ�LNT [
T ] T w l ] M�MPXWZ-[aZiL ® S d LNTWV?Ê

 k mWS d S Leh�l ] T?h¹Le¬IS d [aÈIONSPLNTIZ&S d S�hiZÚLNT4hiZ&X?¬In_L^TWV·M ] T ] Z ] TWS [xT?[{O ] V=XWS�h ]a` l ] M�YIONS7ÆIL^ZinCljO[_h&hiS�hÓ¬IXWS
Z ] Z&mWSChiX?lUl7S�h&hÛLNT ] ÈWZ-[{LNTILNTWV hiSUY?[ d [aZiL ] T?hÛÈ?SUZ Á SUSUTÂZ&mWS�hbS ljOe[=hjhiS�hUqrhbX?l&m�[=hUq	ZjmWS hiSUY?[ d [aZiL ] T
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hiSUY?[ d [aZiL ] T ]a` M·Î)YWZUR oÓ\ Ô ` d&] M M·Î)YWZ7ÏÂm?[_hr[�h«L^M°L Oe[ d0/ [ ®=]_d Ê	ª4S T ] Z&S Z&m?[xZ)MÇ[aTIn ]x` Z&mWS�hiS
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M ] T ] Z ] TWS�Ë ]p] O^S�[xT ` XWT?l7ZiL ] T?hUÊ c L ® SUT [zM ] T ] Z ] TWS�Ë ]p] O^S�[xT ` XWT?l7ZiL ] T�� |(1 u ´ Ö�2 343 1 u ´ Ö�2Iq
l ] T?h«L¬IS d Z&mWS ` XWT?l7ZiL ] T·Zjm?[aZ ] TzLNTWYWXWZ5��6
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V d [aYWmILelU[{OQO^nPMPLNTILNMPXWM�M°L^TIZ&S d M ]a` �9Z&m?[aZ�S ® [{ONX?[aZ&S�h$Z ] Ö ] T!�"Ê�R=X?l&mP[ ` XWT?l7ZiL ] T�Lh$l ] M�YWXWZ7[aÈIONS
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T ] ZrTWS�l7S�h&hj[ d LQONn m?[ ® LNTWVÄ[=¬W¬_LNZiL ® SPLNT ® S d hiS�hUÊÓª²S°l ] T?h¹Le¬IS d Z&mWS�hiSUMPL d LNTWVC±&³ 3FE 1%G02 ´ A ´ C À q Á mWS d Sz³
Leh�[xTpnÌ[{ONYWm?[aÈ?SUZ{q!C�¬ISUT ] Z&S�h�l ] T?lU[xZ&SUT?[aZiL ] TÑ±HGICJ�LKM�NCOGPKQGÓq `æ]=d [{OQOR� À [aT?¬DA ¬ISUT ] Z&S�h
ONS7ÆILel ] V d [aYWmILelPM°L^TILNMPXWM�±#�ASGTKUGVAW�
KX��q `æ]=d [{OQOY� À Ê�ª4S�¬ISUT ] Z&SPZ&mILehÓhiSUMPL d LNTWV [=h0ZÉf�'t[aT?¬
¬IS7Í?TWS9Z&mWS hiSUMPL d LNTWV�Z o0[ [aT?[¯O ] V ] X?h¹ONn=q Á LNZ&m
At¬ISUT ] ZiLNTWVÛO^S7ÆILel ] V d [xYWmILl9MÇ[¯ÆpLNMPXWMÄÊ
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T ] ¬IS�h°O[xÈ?S7ONS�¬ Á LNZ&m`A ]=d C)Ê k mWS·ONS�[ ` T ] ¬IS�h ]a` Z&mWSCljL d l7XIL^ZÄ[ d S·Oe[aÈ�S7O^S�¬ S7LNZ&mWS d·Á LNZ&mÑ[aT LNTWYWXWZ
® [ d Le[aÈIONSa�cb ]=d Á L^Zjm h ] M�SÛS7O^SUMÛSUTpZ ]a` ³ E 1%G02pÊ k mWS d&]I] ZÓT ] ¬IS�LehÓZjmWS ] XWZ&YWXWZ ]a` Z&mWSÇljL d l7XILNZ�Ê o
�^"e¢#�^$d"]��)e�= "&*gf�Leh [zhiSUZ ]a` ljL d l7XILNZ-hh1jilknm ¸Vo Ö�2pq Á mWS d SHiFk·m?[=h ¸ LNTWYWXWZ ® [ d Le[aÈIONS�hUÊ o T4[ d LNZ&mWM�SUZbLl
ljL d l7XILNZÚLehrh&[¯L¬ØZ ] È?S >qp ��rÉL ` S�[=ljmVCÌVp[aZ&SÓm?[=hÚ[aZ)M ] hbZ ] TWSÓT ] T w ONS�[ ` LNTWYWXWZ�Ê
o T [ d LNZ&mWM�SUZiLelÓljL d l7XILNZ)Leh)hj[{Le¬·Z ] È?SH�����csi P���?���æ�t�?��q_L ` L^TC[=¬W¬_LNZiL ] TÄZ ] ZjmWS�O^S�[ ` T ] ¬IS�hr¬IS�hjl d LNÈ?S�¬

[xÈ ]a® S=q{LNZ	m?[=h;hiY?S�ljLe[{OHONS�[ ` T ] ¬IS�h�Zjm?[aZ d SUZ&X d Tvu L ` �cb(K ¾ q `æ]=d ¾ 6C³ E 1dG02Iq�[xT?¬ d SUZ&X d TaG ] Z&mWS d&Á LhbS=Ê
f ` [xTÄ[ d LNZ&mWM�SUZiLel9ljL d l7XIL^Z�LehÚT ] Z	T ] T w M ] T ] Z ] TWS=q Á S him?[{OQO hj[�nÛLNZ	Leh  P�������æ������Ê
k mWS > "xw � ]a` [xTÄ[ d LNZ&mWM�SUZiLelÓljL d l7XILNZ	Leh	Z&mWSÓTIXWMPÈ?S d	]a` VI[aZ&S�hÚ±gT ] T w ONS�[ ` T ] ¬IS�h À LNTzLNZ�q?[xT?¬PLNZ-h5y_�#z8�]\
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ljL d l7XILNZ	Leh	¬IS7Í?TWS�¬ÛLNT?¬IX?l7ZiL ® S7ONn |;[�ONS�[ ` T ] ¬ISrm?[_h�¬ISUV d SUSPÖ�{_Z&mWS'¬ISUV d SUS ]x` [�A T ] ¬ISÚLh�Z&mWS�MÇ[{ÆILNMPXWM
]x` Z&mWS�¬ISUV d SUS ]a` LNZ-h�LNTWYWXWZ-he{$Z&mWS�¬ISUV d SUS ]a` [|CÑT ] ¬ISPLehÓZ&mWS�hiXWM ]x` Z&mWSÇ¬ISUV d SUS ]a` LNZ-hÚLNTWYWXWZ-he{$Z&mWS
¬ISUV d SUS ]a` Z&mWS ljL d l7XILNZ�LhÚZ&mWS ¬ISUV d SUS ]a` ZjmWS ] XWZ&YWXWZÚT ] ¬IS=Ê
k mWS ljL d l7XILNZ ` [aMPLQOQL^S�h Á S l ] T?h¹Le¬IS d [ d SCXWTIL `æ]=d M Á L^Zjm d S�hiY?S�l7Z·Z ]S}�~	w XWTIL `æ]=d M°L^Zin=qÓ¬IS7Í?TWS�¬ Èpn

K1XWÅUÅ ] ÕNÖ u ×gÊ k m?[aZÚLhýq?Z&mWSP¬_L d S�l7Z'l ] TWTWS�l7ZiL ] TÉO[xTWV=X?[aV=S ]a` [aT [ d LNZ&mWM�SUZiLel ljL d l7XILNZ�Lh d S�l ] V_TIL^Å�[xÈIO^SÛÈpn
[Û¬ISUZ&S d MPLNTILehiZiLel k X d L^TWVzMÇ[=ljmILNTWS Á LNZ&mILNTÉZiLNM�SÓO ] Vp[ d LNZ&mWMPLel�LNTÄZjmWS h¹LNÅUS ]a` Z&mWS ljL d l7XILNZ�Ê
o h Á [=h ] È?hiS d&® S�¬ÛLNT4ÕNÖ7×gqIZ&mWS�Z&S�ljmWTILeÃ=XWS�h1LNT4ÕNÖ v ×"lU[aT·È?SÓX?hiS�¬ÛZ ] Y d&]a® S�Z&mWS ` ] OQO ]aÁ LNTWVÇljm?[ d [=l7Z&S d L w

Å�[xZiL ] T?hU|

�B�^�8�(�8�^�����x�������_���Y�����T�q�Y����������������,�#�] j�¡�h¢j£F£#¤�¥��e�_�]¢j¥V£¦ j§�g�g�&�q�,1j� k m ¸�o Ö�2�¨=��¢j§B�©¤%�ª ¬«^�]�«�®
¤�¥%��£¦¢j¯¡§I£_ j§��+�g�]�q�°¢j£��¡±%��²³¥�¢j¥�´&§,¢j¥�¢d�#¢j¥��° j¯#�_���c§µ���_�_�=�#��¯e��¤^�_���°1ji k m ¸
o Ö�25¢�¶��q¯�·
¸°¹S¢j¯º·¼»�½4¨d��¤%���
���� d��£_¢j¯¾ ��g� ¸
o Ö�¨�i k ��¢j§B�©¤%�#�q�°� k ²��_���%��¥��ª�+¿���¡À%�#������¨8¯Á�q����Â.� ¸�Ã�Ä Ô¡Å Â

o ljL d l7XILNZÓl&m?[ d [=l7Z&S d LNÅ�[aZbL ] T ]a` Î)YWZýR oÓ\ Ô Á [=h	VaL ® SUTzLNT ÕNÖU×gqW[{Oeh ] X?h«L^TWVzZ&mWS9Z&S�l&mWTILeÃ_XWS�h ]x` ÕNÖ v ×¹Ê

�B�^�8�(�8�^�����x�������]�Æ�Y���#Çd¸BÈ Ô ���=�����É�#�] j�¡�º¢j£c£#¤�¥��e�_�]¢j¥H£¦ j§�g�g�]�q�F1j� k m ¸
o Ö�2�¨c��¢j§B�©¤%�ª ¬«^�]�¾«�®,¤�¥%��£¦¢j¯¡§
£¦ j§�g�g�]�q�B¢j£�¥�¢j¥�´&§µ¢�¥�¢d�#¢j¥��B j¯#�_���c§µ���_�_�B�#�Ê¯Ë��¤^�Ì���1ji k m ¸³o Ö�2h¢Í¶Í�q¯=·
¸=¹Î¢j¯0·¼»�½4¨8��¤%�#�|���� d�Ï£¦¢j¯4 ��g�
¸
o Ö�¨�i k ��¢j§B�©¤%�ª�q�R� k ²��_���%��¥��#�g¿�� ¸ Ã�Ä Ô¡Å  j¥�À¼À%�#Ð¬¯��e� ¸ Ã�Ä Ô¡Å Â

Ë�nÓZ&mWS�[xÈ ]a® S�¬IS7Í?TILNZiL ] T?hUq�Î)YWZ-Ð�ÑÒÎ)YWZUR oÓ\}Ô Ñ Î)YWZ7ÏºÊ{fgT9Z&mILeh"Y?[xY?S d q Á S ` ] l7X?h ] TÓZ&mWS�hiXWÈ½ljOe[=hjhiS�h
]x` Z&mWS [xÈ ]a® SÓZ&m?[aZ)[ d S l ] M�YWXWZ-[aÈIONSµr�"&�]\p�t$d�$[=lUl7S�h&hÚZ ] Z&mWS�hiY�S�ljLe[{OºONS�[ ` T ] ¬IS�hUÊ
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ÒµÓtÔÉ�������x���`�8�_�W§��Y��������§��Y�����Y�=��������Õ�#�] j�¡�B¢�£�£�¤�¥��e�_�]¢j¥¼£_ �§�g�+�]�q��1j�^kÖm ¸No Ö�2�¨���¢�§B�©¤%�# ¬«^�]��«�®
¤�¥%��£_¢�¯¡§Q£_ j§��+�g�]�q�µ¢j£F�¡±¬��²X§µ¢j¥�¢%�#¢j¥��H j¯ª�Ì���c§µ���_�_���#��¯e��¤^�_���,1ji k m ¸`o Ö�2�¢�¶��q¯B·
¸=¹P¢j¯B·�»#½5¨Ï��¤%�#�
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£#¤�¥��e�_�]¢j¥�£¦ j§�g�g�]�q�1j� k m ¸No ÖÍ2�¨©��¢�§B�©¤%�# ¬«^�]��«Á®J¤�¥%��£_¢�¯¡§Ù£¦ j§�g�g�]�q�¢j£(§µ¢j¥�¢%�#¢j¥��5 j¯#�_���c§,���_�_�Õ�#��¯e��¤^�_���
1ji k m ¸
o Ö�2H¢�¶��q¯=·
¸°¹U¢j¯°·�»#½5¨���¤%���
���� d�Ï£¦¢j¯0 ��g� ¸
o ÖÍ¨8i k ��¢j§Õ�©¤%�#�q�R� k ²��_���%��¥��#�g¿�� ¸ Ã�Ä Ô¡Å  j¥�À
À%�#Ð¬¯��e� ¸ Ã�Ä Ô¡Å Â

o h	È?S `æ]=d S=qWMØÎ)YWZ-ÐWÑ M·Î)YWZUR oÓ\	Ô ÑÑM·Î)YWZ-Ï$Ê

Ú ( !�#U�ÜÛ �}2�H<&�

fgTzZ&mILeh	hiS�l7ZiL ] T Á S)S7Æ�mILNÈILNZÓ[ÓT?[aZ&X d [{O?Y d&] ÈIONSUM�LNTzM·Î)YWZ-Ï Z&m?[aZ¥Leh�T ] Z;LNTÇMØÎ)YWZUR oÓ\ Ô Ê�Ð�SUZ}Ð�ZCË	ÏÏZ
KU1�ÝÏÞTß!à5ÞNá�m µâo Ö�29È?S�[ ` XWT?l7ZiL ] T ` [aMPLQONn Á LNZ&mCÐ�ZCË	ÏÏZ¼á�|n1=³ E G02 á 3 ³ k E 1dG02�¬IS7Í?TWS�¬
[=h `æ] OQO ]aÁ hýq Á mWS d S µ K ¸8ã |
fgTWYWXWZ | ¸ C ¸ MÇ[aZ d L Æ [ K Õ��cb�ä-× Á LNZ&m·SUTIZ d LNS�h ` d&] M ZjmWS'[{ONYWm?[aÈ�SUZÓ³ E 1dG02pqISUT?l ] ¬_LNTWV·[ÓÈILNY?[ d ZbL^ZjS

V d [xYWm,å Á LNZ&mÄZ ] Z-[{O ]=d ¬IS d	] TØL^Z7h	S�¬IV=S�hUÊ
Î)XWZ&YWXWZ |$Z&mWSÓONS7ÆILl ] V d [aYWmILelU[{OQONnCMPLNTIL^MPXWMÙY?S di` S�l7Z�MÇ[aZ-ljmILNTWV?qIL ` å m?[=h ] TWS=q�G ] Z&mWS djÁ LehiS=Ê
Ð�ZCË	ÏÏZ LehÇ[ÉT?[aZjX d [{O ® [ d L[xTpZ ]x` Z&mWS ` [aMPLQOQLe[ d M ] T ] Z ] TWSÄË ]I] ONS�[aT ` XWT?l7ZiL ] T ` [aMPLQONnÂË	ÏÏZ K

1jßBà5Þ³áHm µPo Ö�2pq Á LNZ&mCË	ÏÏZ¼á�|%1 u ´ Ö�2 á 3 1 u ´ Ö�2Ó¬IS7Í?TWS�¬ [_hÓ|
fgTWYWXWZ | ¸ C ¸ MÇ[xZ d LQÆ,æIK Õ�ç�b�ä-× Á LNZ&m·SUTpZ d LNS�h `æd&] MP1 u ´ Ö�2pq_SUT?l ] ¬_LNTWVÄ[PÈILNY?[ d ZbL^ZjS V d [xYWm�å�Ê
Î)XWZ&YWXWZ |	Ö=qIL ` åtm?[=hÚ[ Y�S di` S�l7ZrMÇ[xZ-l&mILNTWV?q uP] Z&mWS d&Á LhbS=Ê
ÐHSUZ0èWKÎ1jilá4m µQo Ö�2PÈ?SÇ[ÛXWTIL ` ]_d M ` [xMPLQO^n ]a` M ] T ] Z ] TWS�[ d LNZ&mWM�SUZiLelPljL d l7XILNZ-hÓZ&m?[xZ'l ] MÛYWXWZ&S�h

Ð�ZCË	ÏÏZ Ê"ÐHSUZBéUKê1�ß=áHm µëo Ö�2zÈ?SÇ[ØXWTIL `æ]=d M ` [xMPLQO^n ]a` M ] T ] Z ] TWS�Ë ]p] O^S�[xT ljL d l7XILNZ-h�LNT Á mILeljm
S�[=ljm,ß á Leh ] ÈWZ7[{LNTWS�¬ ` d&] Mìi á ÈIn d SUYIOe[=ljLNTWVzS�[=ljm
A Vp[xZ&S Á L^ZjmÄ[aT�í4VI[aZ&Sr[aT?¬zS�[_l&m|CÌVp[aZ&S Á LNZ&m·[
î Vp[aZjS=Ê©Z ]=d S ]¯® S d qaL ` iFáÑm?[=h	ZjmWSÓMÇ[aZ d LQÆ [ K Õ��cb�ä-×º[=h¥LNTWYWXWZ�q�Z&mWSUTaæIK Õ�ç^b�äU×gqIZ&mWS�LNTWYWXWZ�Z ] ß=áPqILeh
¬IS d L ® S�¬É[=h `æ] OQO ]aÁ h�|$L ` �nb�ä56C³rqWZjmWSUT�ç�b�ä0K�Ö=q ] ZjmWS d&Á LehiS!ç^b�ä¾K u Ê
k mWS ` ] OQO ]aÁ LNTWVÇZjmWS ]=d SUM d S7Oe[aZ&S�hÚZ&mWS l ] M�YWXWZ7[aZiL ] T?h ]a` iFá�[xT?¬aß=áPÊ
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�B�^�8��öH÷ k mWSPÈILNY?[ d ZiLNZ&SPV d [xYWmøå SUT?l ] ¬IS�¬CÈIn�ù�Leh h¹LNM�YIONnCZ&mWS ] TWS�SUT?l ] ¬IS�¬CÈIn�úzq Á LNZ&m4[�Z ] Z-[{O
]_d ¬IS d)] TØL^Z7h	S�¬IV=S�hUÊ)ÐHSUZ0à9±�iFá À [xT?¬�à9±�ß°á À È?S ZjmWS `æ]=d MÇ[{O"Y ] ONnpT ] M°L[¯OhÓ[_h&h ] ljL[xZ&S�¬ Á LNZ&m
iFá�[aT?¬
ß°á d S�hiY�S�l7ZiL ® S7ONn=Ê k mWS d SÛLehPljO^S�[ d ONn [ØÈIL ûiS�l7ZiL ] TÌÈ�SUZ Á SUSUT Z&mWSzM ] T ] MPLe[{Oeh ]a` à9±�iFá À [xT?¬CZ&m ] hiS ]a`
à9±#ß á À Ê�' ]aÁ q_L ` å0m?[=h	[PY?S di` S�l7Z)MÇ[xZ-l&mILNTWV?qIZ&mWSUT·ZjmWS d S�Leh)[aZ�ONS�[=hiZ ] TWSÓM ] T ] MPLe[{OHL^T�à9±#i á À [{OQO ]a`
Á m ] hiS ® [ d Le[aÈIONS�h d S�l7S7L ® S ® [¯O^XWS�h `æd&] M�³rÊ)Ë�nÄl ] T?hiZ d X?l7ZiL ] T"qH[{OQO Z&mWS ® [ d L[xÈIO^S�hÚLNTCZ&mWSPl ]=d&d S�hiY ] T?¬_LNTWV
M ] T ] MPLe[{OHLNT�à9±�ß°á À d S�l7S7L ® SÓZ&mWS ® [{ONXWSÇÖ ] TÛLNTWYWXWZRúzÊ k mWS d S `æ]=d S=qcß°á�S ® [{ONX?[aZjS�h	Z ] Ö=Ê \�] T ® S d hiS7ONn=q
L ` å ¬ ] S�hiT � Zrm?[ ® S [PY�S di` S�l7ZrMÇ[xZ-l&mILNTWV?q�Z&mWSUT ` ]=d S ® S d nzM ] T ] MPLe[{O�L^T³à9±�ilá À qWZ&mWS d S�LhÓ[xZ	ONS�[=hiZ ] TWS
® [ d Le[aÈIONS�Z&m?[xZ d S�l7S7L ® S�h�Z&mWS ® [{ONXWS�GÓÊ k mWS d S `æ]=d S=q `æ]=d S ® S d nÄM ] T ] MPLe[{O$L^T|à9±�ß á À qHZ&mWS d S LehÓ[aZÚONS�[=hiZ
] TWS ® [ d Le[aÈIONSPZ&m?[aZ	V=SUZ7h)[ uP® [{ONXWS ] TzLNTWYWXWZ0ú�q�lU[aX?h¹LNTWV,ß°á0Z ] S ® [{ONX?[aZ&S9Z ]Çu ÊFü
k mILh1ONS�[=¬Wh�¬_L d S�l7ZiONnÄZ ]P] X d O ]aÁ S d È ] XWT?¬HÊ
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�B�^�8��öq÷ R=XWYWY ] hiSPZ&mWS d S�Lh�[ÛM ] T ] Z ] TWS [ d LNZ&mWM�SUZiLelPljL d l7XILNZ!i á Z&m?[aZrl ] MÛYWXWZ&S�hrÐ�Z Ë	ÏºZ á Á LNZ&mILNT
h«L^ÅUS	�HK ¼ ± µ �
��� á À Ê k mWSUT"q"ÈInÄZ&mWSPZ&mWS ]=d SUM [aÈ ]a® S=q�Z&mWS d SPS7ÆILhbZ-h [ÛM ] T ] Z ] TWS�Ë ]I] ONS�[aT4ljL d l7XILNZHß=á
Zjm?[aZ l ] M�YWXWZ&S�h(ß!à5ÞNá Á LNZ&mILNTÇh¹LNÅUS��_ÊºË�XWZ;ÈIn�Õ��a×gq�ß=á MPX?hiZ"m?[ ® S)h¹LNÅUS��± µ �
��� á À q�VxL ® LNTWV Z&mWS	¬IS�h¹L d S�¬
l ] TpZ d [=¬_Lel7ZiL ] T"Ê=ü
k mWS1[xÈ ]a® S}l ]_d&] OQOe[ d n�LNM�YIOQLNS�h;Z&m?[aZ;Ð�ZCË	ÏÏZ/¬ ] S�h�T ] ZºÈ�S7O ] TWVÓZ ] Z&mWS)ljOe[=h&h$¬IS7Í?TWS�¬PÈInÓY ] ONnIT ] MPLe[{O

h«L^ÅUSPM ] T ] Z ] TWS [ d L^ZjmWM�SUZiLel ljL d l7XILNZ-hUÊ k mWS d S ` ]=d S=q?Ð�ZCË	ÏÏZ��6²M·Î)YWZUR oÓ\}Ô Ê� ]aÁ S ® S d q Á S�him ]aÁ Z&m?[xZ
LNZr¬ ] S�hÚÈ?S7O ] TWVzZ ] M·Î)YWZ-Ï$Ê
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�B�^�8��öq÷ k mWS `æ] OQO ]aÁ LNTWVÇY ] ONnpT ] M°L[¯O d SUY d S�hiSUTpZ7h)Z&mWS ` XWT?l7ZiL ] TCÐ�ZCË}ÏºZ¼á q Á mWSUTNA�¬ISUT ] Z&S�h1O^S7ÆILel ]=w
V d [aYWmILelÓMPLNTILNMPXWM [xT?¬CÕ��cb�ä-×HLehÚZ&mWSÓMÇ[aZ d LQÆ,ù ¬IS7Í?TWS�¬ [xÈ ]a® S=Ê
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Á mWS d S�� k LehPZjmWSÇhiSUZ ]a` [{OQO)Y?S d MPXWZ-[aZbL ] T?h ]a` 1IÖ ´ v ´ ÊUÊ�Ê ´-¸ 2·[aT?¬�à � Leh ZjmWS�hiSUZ ]a` [{OQO)hiZ d LNTWVph ]a`ONSUTWV=Zjm ¸ ]a® S d Z&mWS hiSUZ41j� b! � Ä b Å mQÖ�" ¶ " ¸ 2pÊk mILhzY ] ONnpT ] MPLe[{O�lU[xTÌÈ?SCS�[=h¹LQONn LNM�YIONSUM�SUTpZjS�¬ÂÈInÂ[4h#�_S Á M ] T ] Z ] TWSÄ[ d LNZ&mWM�SUZbLlÉljL d l7XILNZ ]¯® S d
ZÉf#' q Á L^ZjmIL^TØOQL^TWS�[ d ¬ISUYWZ&m"Ê=ü
Ë�XWZ�Èpn·¬IS7Í?TILNZiL ] T"q�M·Î)YWZUR oÓ\ Ô ÑÑM·Î)YWZ-Ï$Ê k mWS d S `æ]=d S=q Á SÓm?[ ® S=q

�B�8�^�8ý]ý�þ��^ÿWñ��]�L§��Y���ªÇd¸!È Ô$# §��Y�����(Â
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f¹ZzLeh·T?[aZ&X d [{O'Z ] SUT?Ã=XIL d S [xÈ ] XWZ·Z&mWS d S7Oe[aZiL ® SCY ]aÁ S d·]a` T ] T w M ] T ] Z ] TWS [ d LNZ&mWM�SUZiLel4ljL d l7XILNZ-h ]¯® S d
Zjm ] hiSPZ&m?[aZÓ[ d SPM ] T ] Z ] TWS=ÊÓf¹Z hiSUSUMÇhÓljONS�[ d Zjm?[aZrZjmWS d S�[ d S ` XWT?l7ZbL ] T?hÓZ&m?[aZ [ÛM ] T ] Z ] TWS�[ d LNZ&mWM�SUZbLl
ljL d l7XILNZ	lU[aTWT ] Z;l ] M�YWXWZ&S=q `æ]=d LNT?hiZ-[xT?l7S=q=Z&mWS ` XWT?l7ZiL ] TÛZ&m?[aZºl ] MÛYWXWZ&S�h$Z&mWS;ONS7ÆILel ] V d [aYWmILelU[{OQONn�MPLNTILNMPXWM
hj[aZiLeh ` n=LNTWVÇ[=hjh¹LNV=TWM�SUTIZ ]a` [aTzLNTWYWXWZ \ '*) ` ]=d M�XIOe[zÕ��{×gÊ�Ë�XWZ)S ® SUTzL^TÉZ&mWS l ] TIZ&S7ÆWZ ]x` l ] M�YWXWZiLNTWV ] TIONn
ZjmWS�O^S7ÆILel ] V d [xYWmILlU[¯O ONn ] YWZiLNMPXWM ® S d h¹L ] T?h ]a` M ] T ] Z ] TWSÓË ]p] O^S�[xT ` XWT?l7ZiL ] T?hUqILNZ	Leh	M�S�[xTIL^TWV ` XIO;Z ] [=h#�
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Á mWSUZ&mWS d T ] T w M ] T ] Z ] TWS�ljL d l7XIL^Z7h)lU[aTzY?S di`æ]=d M�Z&mWSÓl ] M�YWXWZ-[xZiL ] T Á LNZ&mILNT·ONS�h&h d S�h ] X d l7S�hUÊ k mILeh Á	] XIOe¬
d S�Ã_XIL d S4[aTÂXWT?¬IS d hbZ-[aT?¬_LNTWV ]a` m ]aÁ ZjmWS hiY�S�ljL[¯OÓO^S�[ ` T ] ¬IS�hÛLNT�[4T ] T w M ] T ] Z ] TWS ljL d l7XILNZÄmWS7ONYÑZ&mWS
l ] M�YWXWZ7[aZiL ] T"Ê
fgMÛY d&]a® LNTWV ] X d O ]¯Á S d È ] XWT?¬ Z ] m ] Oe¬ ` ]_d T ] T w M ] T ] Z ] TWSC[ d LNZ&mWM�SUZbLlCljL d l7XILNZ-h Á}] XIO¬ÒONS�[=¬ Z ]

[4hiSUY?[ d [aZiL ] T È?SUZ Á SUSUT�Î)YWZUR oÓ\ ÔÄ[aT?¬ Î)YWZ-Ï$Ê�ª4S Á	] XIOe¬Â[¯Oh ] OQL��=SCZ ] L^MÛY d&]a® SÄZ&mILehÛÈ ] XWT?¬ `æd&] M
hiXWY�S d&w Y ] ONnIT ] MPLe[{O;Z ] S7ÆWY ] TWSUTIZiLe[{OgÊ

)�LNT?[{OQONn=q Á SrT ] ZjS)Z&m?[aZ�X?h¹LNTWV°[xTÇ[aYWY d&] [_l&m ® S d n�h¹LNMPLQOe[ d Z ] ZjmWS ] TWSÚLNTÇZjmILh�Y?[aY�S d q Á SrlU[aT ] ÈWZ-[{LNT
[�hiSUY?[ d [aZiL ] TÉÈ?SUZ Á SUSUTÄZ&mWS9M ] T ] Z ] TWS [aT?[{O ] V=XWS�h ]a` Z&mWS�l ] XWTIZiLNTWV·ljO[_h&hiS�h,+«Ð$Î c9\ );Ð4[aT?¬-+«Ï$Ê"R=X?ljm
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