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KLMNOKPN
QR STRURVW XV XSSTYXZ[ WY \]^V_ UY`TZR URSXTXW^YV
\XUR_ YV _R]XaR_ ZYTTR]XW^YVU b c[^U d RW[Y_ TRZ`Te
U^fR]a US]^WU URSXTXW^YV USXZR ^VWY U`\USXZRU USXVVR_
\a gTY`SU Yh UY`TZRU b c[R ^VVRT ]YYS ZYVU^UWU Yh TRe
SRXWR_ XSS]^ZXW^YV Yh X UWXV_XT_ R^gRVfX]`R _RZYdSYe
U^W^YV b Q [RV W[R V`d\RT Yh UY`TZRU ^U ]XTgR W[^U X]gYe
T^W[d ^U U^gV ^iZXVW]a hXUWRT W[XV j Y^VW _^XgYVX]^kXW^YV
Yh ZTYUUeZYfXT^XVZR d XWT^ZRU b

lm noNOpqrPNnpo
QR STRURVW XV XSSTYXZ[ WY \]^V_ UY`TZR URSXTXW^YV
\XUR_ YV URZYV_ YT_RT UWXW^UW^ZU b Q [RV RXZ[ UY`TZR
[XU X \TYX_ X`WYeZYTTR]XW^YV h`VZW^YV sXU ^U W[R ZXUR
t ^W[ UY`V_U YT uuvwxuv U^gVX]Uy z URZYV_ YT_RT d RW[e
Y_U ZXV STYf^_R [^g[RT {`X]^Wa URSXTXW^YV W[XV dRW[Y_U
t[^Z[ XUU`d R W[R UY`TZRU WY \R t[^WR z hYT ^VUWXVZR X]gYe
T^W[d U \XUR_ YV ^V UWXVWXVRY`U [^g[RTeYT_RT dYdRVWU b

|V ZYVWTXUW WY YW[RT URZYV_ YT_RT WRZ[V ^{`RU }~ z � z
XV_ TRhRTRVZRU W[RTR^V� z Y`T d RW[Y_ ^U \XUR_ YV TRe
SRXWR_ R^gRVfX]`R _RZYdSYU^W^YV z XV_ ^U W[RTRhYTR U^ge
V^iZXVW]a hXUWRT W[XV STRf^Y`U X]gYT^W[d U hYT ]XTgR
STY\]Rd U b

� m q�On�KNnpo
�RW � s�y \ R XV � e_^d RVU^YVX] fRZWYT Yh URVUYT U^gVX]U
t[^Z[ ^U XV ^V UWXVWXVRY`U ]^VRXT d ^�W`TR Yh � `V�VYtV
^V_RSRV_RVW UY`TZRU �� s�y

� s�y � �� s�y s�y
c[R STY\]Rd ^U WY RUW^d XWR W[R `V�VYtV d ^�^Vg d XWT^�
� z `S WY X SRTd`WXW^YV XV_ UZX]^Vg Yh ^WU TYt U b �RZYV_
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YT_RT d RW[Y_U XTR \XUR_ YV W[R Y\URTfXW^YV W[XW UWXe
W^UW^ZX]]a ^V_RS RV_RVW UY`TZRU U[Y`]_ \ R `VZYTTR]XWR_ z
RfRV ^h YVR ^U _R]XaR_ TR]XW^fR WY XVYW[RT b c[^U d RXVU
W[XW W[R ZTYUUeZYfXT^XVZR d XWT^ZRU

º »¼½ ¾ � ¿ À� s�y� s� Á Â yÃ Ä � Å½ s~y

t ^]] \ R _^XgYVX] b c[R UY]`W^YV Yh W[R \]^V_ UY`TZR URSXe
TXW^YV STY\ ]Rd ^U ^V_RWRTd ^VXWR t ^W[ TRUSRZW WY UZX]^Vg
Yh W[R UY`TZRU b QR W[RTRhYTR XUU`d R t ^W[Y`W ]YUU Yh
gRVRTX]^Wa W[XW W[R UY`TZRU [XfR `V^W fXT^XVZR b cX�^Vg
^VWY XZZY`VW W[R^T ^V_RS RV_RVZR z tR gRW W[R ^_RVW^Wa Yh
W[R ZYfXT^XVZR d XWT^�

º »¼Æ¾ � Ç È sÉy

QR t ^]] X]UY U`SSYUR W[XW W[R TXt _XWX ^U Ê ËÌÍÊ Î ÌËÌÏz
^V YW[RT tYT_U W[XW X ]^VRXT WTXVUhYTd XW^YV [XU X]TRX_a
\RRV XSS]^R_ WY W[R _XWX WY RVU`TR W[XW ºÐ ¼Æ¾ � Ç b |V
W[ ^U STRUS[RTR_ ZYYT_^VXWR UaUWRd z R{`XW^YVU s�y XV_
sÉy hYTZR � WY \R \R YTW[YgYVX] Ñ

º Ð ¼Æ¾ � �º»¼Æ¾� Ã � ��Ã � Ç

c[R ZTYUUeZYfXT^XVZR d XWT^� Yh � ZXV \R R�STRUUR_ `U^Vg
s~y XU

ºÐ ¼½ ¾ � �º»¼½ ¾� Ã � �Å½ �Ã È
QR ZXV URR W[XW W[R d ^�^Vg d XWT^� � ^U X SXTW Yh W[R
R^gRVfX]`R _RZYdSYU^W^YV Yh º Ð ¼½ ¾ z t[^Z[ g^fRU X tXa
WY RUW^d XWR � b ÒYtRfRT z ^h W[R ZYTTR]XW^YV d XWT^� ºÐ ¼½ ¾
[XU UYd R ^VXZZ`TXZaz XV_ X hRt Yh W[R R^gRVfX]`RU XTR
Z]YUR WY RXZ[ YW[RT z W[RTR ZXV \R X ]XTgR RTTYT ^V W[R RUW^e
d XWRU Yh W[R ZYTTRUSYV_^Vg R^gRVfRZWYTU b c[^U STY\]Rd
^U X__TRUUR_ ^V }~ z � z Ó� \a W[R `UR Yh j Y^VW _^XgYVX]e
^kXW^YV Yh X hRt dXWT^ZRU º Ð ¼½ ¾ t ^W[ _^ÔRTRVW _R]XaU
Â b c[^U d RW[Y_ gRVRTX]]a STYf^_RU [^g[ {`X]^Wa URSXe
TXW^YV z \`W W[R ZYdS`WXW^YVX] \`T_RV ^VZTRXURU TXS ^_]a
XU W[R V`d\RT Yh UY`TZRU XV_ ZTYUUeZYfXT^XVZR dXWT^ZRU
gTYt U b
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QR ZYVU^_RT X _^ÔRTRVW XSSTYXZ[ t[^Z[ g^fRU X ZYd e
SXTX\ ]R {`X]^Wa Yh UY`TZR URSXTXW^YV z \`W ^U d`Z[ hXUWRT
YV ]XTgR STY\]Rd U b c[^U d RW[Y_ ^U \XUR_ YV W[R hY]e
]Yt ^Vg Y\URTfXW^YV b �RW �� � �� � È È È � �� � ��� � � È È È � �� \R
R^gRVfX]`RU UYTWR_ ^V _RUZRV_^Vg YT_RT b �`SSYUR W[XW
W[R gXS \RWtRRV WtY Yh W[Rd z �� Á ��� � z ^U ]XTgR b c[RV
W[R ZYTTRUSYV_^Vg U`\USXZRU Yh W[R R^gRVfRZWYTU � � �
�SXV À� � � � � � È È È � � � Ä XV_ � � � �SXV À��� � � È È È � �� Ä
XTR RUW^d XWR_ XZZ`TXWR]az _RUS^WR W[R hXZW W[XW W[R
R^gRVfRZWYTU ^VU^_R RXZ[ gTY`S d Xa [XfR U^gV^iZXVW RTe
TYTU b

�RW W[R ZY]`dVU Yh W[R d XWT^ZRU 	� XV_ 	� \R W[R
R^gRVfRZWYTU Yh W[R iTUW XV_ W[R URZYV_ gTY`SU X\YfR z
XV_ ]RW W[R d XWT^� 	 � }	�	� � ^VZ]`_R W[Rd \YW[ b c[R
Y\URTfR_ U^gVX] ZXV \R R�STRUUR_ XU

� � }	�	� � 
 � �� � � � s� y

t[RTR RXZ[ fRZWYT U^gVX] �  s�y ZYTTRUSYV_U WY X gTY`SYh UY`TZRU �  s�y z SYUU^\ ]a d ^�R_ \a
�  s�y � ��  � s�y � � � � � ~ sÓy

QR ZXV UY]fR R{`XW^YV s�y t ^W[ TRUSRZW WY �  s�y z d`]eW^S ]a^Vg \YW[ U^_RU \a 	 Ã XV_ WX�^Vg ^VWY XZZY`VW ^WU
YTW[YgYVX]^Wa
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|V W[^U tXa tR RV_ `S t ^W[ WtY Ud X]]RT URSXTXW^YV STY\e
]Rd U sÓy b uXZ[ Yh W[Rd ZXV \R UY]fR_ TRZ`TU^fR]az \a
W[R UXd R TY`W^VR W[XW tXU `UR_ hYT W[R YT^g ^VX] STY\ ]Rd
s�y z `U^Vg W[R VRt ZYfXT^XVZR dXWT^ZRU

º � � ¼½ ¾ � 	 Ã ºÐ ¼½ ¾	 � � � � � ~
c[^U a^R]_U W[R hY ]]Yt ^Vg TRZ`TU^fR dRW[Y_ Yh U`\USXZR
URSXTXW^YV b

� �������� ����������� �� ���  !"�����#
�b |V ^W^X]^kR W[R dXWT^� $ � Ç
~ b %dYVg W[R ZYfXT^XVZR d XWT^ZRU� ºÐ ¼½&¾ z ºÐ ¼½' ¾ z
È È Èz º Ð ¼½( ¾ iV_ W[R YVR t ^W[ W[R d X�^d X] gXS
\RWtRRV VR^g[\YT^Vg UYTWR_ R^gRVfX]`RU b c[^U t ^]]
US]^W W[R R^gRVfRZWYTU Yh W[ ^U d XWT^� ^VWY WtY URWU z	� XV 	� b
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�Y`TZRU x ^�W`TRU �RSXTXWR_
9 ^g`TR �Ñ :;<=>=?@AB AC DEF@G=H >;GA>I@BJF ?=K;B C>AD GAD LD ;>G@=H I@J@?=H =EI@A MNF OPQ; F;GABI C>=JD ;B?FR S
É b TYdS`WR W[R d XWT^ZRU $  � 	 Ã $ z � � � � ~ z t[^Z[
dXS hTYd U^gVX] USXZR ^VWY UY`TZR U`\USXZRU

� b TYdS`WR WtY gTY`SU Yh ZYfXT^XVZR dXWT^ZRU
t[^Z[ ZYTTRUSYV_ WY W[RUR UY`TZRU U`\USXZRU Ñ
º � � ¼½ ¾ � 	 Ã ºÐ ¼½ ¾	 � � � � � ~ È

Ó b URZ`TUR W[TY`g[ UWRSU ~VÓ hYT RXZ[ U`\USXZR z `Ue
^Vg ºÐ ¼½ ¾ W º � � ¼½ ¾ XV_ $ W $ b Q [RV W[R _^edRVU^YV Yh X U`\USXZR ^U YVR z W[RV ^V UWRX_ Yh TRe
Z`TU^Vg z S`W $ ^VWY X TYt Yh URSXTXW^YV d XWT^�X b

Y b % hWRT W[R TRZ`TU^YV [XU WRTd ^VXWR_ z X]] U`\USXZRU
t ^]] \ R Yh _^d RVU^YV YVR b %W W[R SY^VW z W[R URSXe
TXW^YV d XWT^� X t^]] \R h`]]a ZX]Z` ]XWR_ z XV_ YVR
ZXV ZX]Z`]XWR W[R URSXTXWR_ UY`TZRU � s�y � X � s�y

Z m Pp[\rNKNnpoK] �^\�On[�oNM_ nN` [rMnPK] Mproq MprOP�M
QR _^g^WX]]a d ^�R_ URfRV ÓeURZYV_ hTXgd RVWU WX�RV
hTYd ZYddRTZ^X] _^g^WX] X`_^Y d`U^Z Ta U b uXZ[ Yh
W[Rd ^VZ]`_R_ �b� UXdS]RU XhWRT XfRTXg^Vg W[R WtY
Z[XVVR]U XV_ _YtVeUXdS]^Vg \a X hXZWYT Yh ifR b �RR9 ^g`TR �b

c[R URW Yh _R]XaU Â `UR_ hYT W[R ZTYUUeZYfXT^XVZR
d XWT^ZRU tXU Z[YURV WY ZYfRT TRXUYVX\]a t ^_R ^VWRTfX] b
|W tXU z dRXU`TR_ ^V UXdS]RU Ñ

Â � � � ~ � È È È � c � �b � �~ � �� � È È È � �d � ~b � ~Ó � Éb � È È È � cÓ � �bb
QR URSXTXWR_ W[R _XWX \a W[R d RW[Y_ STYSYUR_

X\YfR z XV_ hYT ZYdSXT^UYV \a W[R �ef | X]gYT^W[d }~� z
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9 ^g`TR ~ Ñ �^gVX] WY VY^UR TXW^Y s_f y Yh � URSXTXWR_
UY`TZRU b Q ^W[ RXZ[ ZY]`dV �ef | ^U YV W[R ]RhW XV_
W[R X]gYT^W[d STRURVWR_ [RTR YV W[R T^g[W b

t[^Z[ `URU j Y^VW _^XgYVX]^kXW^YV }Ó� Yh W[R UXd R ZTYUUe
ZYfXT^XVZR d XWT^ZRU b

c[R U^gVX]eWYeVY^UR TXW^Y ^V _f hYT X]] W[R URSXTXWR_
UY`TZRU ^U U[YtV ^V 9 ^g`TR ~ s^V RXZ[ _Y`\]ReZY]`dV
W[R TRU`]WU Yh �ef | XTR U[YtV YV W[R ]RhW z Yh Y`T VRt
dRW[Y_ YV W[R T^g[W by % U ZXV \R URRV z W[R XZZ`TXZa
Yh WtY X]gYT^W[d U ^U ZYdSXTX\ ]R b uXZ[ Yh W[Rd WYY�
]RUU W[RV b bÓ URZ YV X ÉbbxÒk %xa � Ye| || STY ZRUe
UYT b Q [RV tR _^_ X U^d ^]XT ZYdSXT^UYV hYT �~~eZ[XVVR]
xuv _XWX z t ^W[ W[R UXd R URW Yh _R]XaU z W[R VRt X]gYe
T^W[d WYY� Ó d ^V z t[^]R �ef | WYY� �b [Y`TU b c[^U
U[Yt U W[XW W[R VRt X]gYT^W[d UZX]RU tR]] z XU ZYdSXTR_
WY �ef | b

� m �rNrO� O�M�KOP`
QR ]RXfR YVR dYTR SYUU^\^]^Wa hYT h`W`TR TRURXTZ[ b |W Yhe
WRV [XSSRVU XW UYdR UWXgR W[XW X]] ZTYUUeZYfXT^XVZR dXe
WT^ZRU Yh W[R U`\USXZR `V_RT ZYVU^_RTXW^YV [XfR Ud X]]
d X�^d X] R^gRVfX]`R gXSU b c[^U dRXVU W[XW X]] W[R
UY`TZRU ^V ZYTTRUSYV_^Vg gTY`S [XfR U^d ^]XT SYtRT
US RZWTX b |V W[^U ZXUR URZYV_eYT_RT d RW[Y_U d Xa \R
^VX_R{`XWR b ÒYtRfRT z YVR ZY`]_ `UR YW[RT \]^V_ UY`TZR
URSXTXW^YV d RW[Y_U t ^W[^V W[^U U`\USXZR }�z É z Y z �� b

� m O���O�oP�M

}�� fR]] %� XV_ �Rj VYt U�^ c� z �ccÓ b %V ^VhYTdXe
W^YV d X�^d ^kXW^YV XSSTYXZ[ WY \ ]^V_ URSXTXW^YV
XV_ \]^V_ _RZYVfY]`W^YV z � Ì�Ë�	 
��Ê ����� z
� sYy Ñ��~cV ��Óc b

}~� fR]Y`Z[TXV^ % z x RTX^d �% z TXT_YUY �9 XV_
xY`]^VRU u z �RZYV_eYT_RT \]^V_ URSXTXW^YV Yh ZYTe
TR]XWR_ UY`TZRU b |V � TY Z b |VW b TYVh b YV a ^g ^WX] �^g b
� TY Z bz SXgRU É�YVÉÓ �z TaST`U z �ccÉ b

}É� TXT_YUY �9 z Ò ^g[eYT_RT ZYVWTXUWU hYT ^V_RSRVe
_RVW ZYdSYVRVW XVX]aU^U b � ����� ���� ��� ����
��s�y Ñ�Ó�V �c~ z �ccc b

}�� TXT_YUY �9 z eV W[R S RThYTdXVZR Yh YTW[YgYVX]
UY`TZR URSXTXW^YV X]gYT^W[d U b |V � TY Z b u� �|�Te z
SXgRU ��YV ��c z u_^V\`Tg[ z �RS b �cc� b

}Ó� TXT_YUY �9 XV_ �Y`]Y`d ^XZ % z �XZY\^ XVg]RU hYT
U^d`]WXVRY`U _^XgYVX]^kXW^YV b |V �|%x jY`TVX] Yh
x XWT^� %VX]aU^U XV_ %SS]^ZXW^YVU z �� s�y z �XV b
�ccY b

}Y� ÒafXT^VRV % z 9XUW XV_ TY\`UW i�R_eSY^VW X]gYe
T^W[d U hYT ^V_RS RV_RVW ZYdSYVRVW XVX]aU^U b �   
!���"�#����" �� � ����� � ��$��%" �b sÉy ÑY~YVYÉ� z
�ccc b

}�� & ^\`]RfU�a x XV_ �RXT]d`WWRT f% z 'f ]^V_
UY`TZR URSXTXW^YV \a USXTUR _RZYdSYe
U^W^YV( z cU )Y b T�cce �z �V^fRTU^Wa Yh
) Rt xR�^ZY z % ]\`{`RT{`R z �`]a �ccc b
[WWS Ñwwttt bZU b`Vd bR_`w*\XSwSXSRTUwUSXTURe
^ZXeccX bSU bgk
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