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VW XYZ [\]^ \W _ Y\`XaWbYWc cdeabY\WZ \fc] g]cc h]\e`Z i j kcla YWb]\mencm
lYo Yb h]\e`Z j pc ZX\[cm bXab bXYZ nlaZZ \g h]\e`Z n\YWnYmcZ [ YbX bXc nlaZZ \g
q r]cZYmealls g]cc h]\e`Z bXab Xam al]cams tccW cubcWZYfcls ZbemYcm j vWc \g
bXc o\Zb Yo`\]baWb ]cZelbZ YZ a Zb]enbe]c bXc\]co g\] lYo Yb h]\e`Z hYfcW ts
wXa]lao`\fYnXxysaZWY^\f aWm kcla z{|} ~ {�} ~ {��}� j

�XYZ [\]^ YWb]\mencm a l\b \g YWbc]cZbYWh decZbY\WZ \Wc o YhXb aZ^ at\eb
lYo Yb h]\e`Z j �c [c]c YWbc]cZbcm YW mcZn]Yt YWh bXc Zcb \g X\o\o\]`XYZo Z
g]\o aW a]tYb]a]s �WYbcls hcWc]abcm h]\e` � YWb\ a lYo Yb h]\e` � ~ p\o z� � �� j
� ^cs b\\l YW ZbemsYWh p\o z� � �� YZ a �rXs`c]t \lYn Z`anc \W [XYnX bXc hYfcW
lYo Yb h]\e` � anbZ g]ccls~ ts YZ\o cb]YcZ j �c n\WZb]enb ZenX a Z`anc YW kcnbY\W
� j �Xab bXc Z`anc [c n\WZb]enbcm YZ �rXs`c]t \lYn g\ll\[ Z g]\o �Xc\]co � j�
[XYnX hYfcZ n\WmYbY\WZ a h]aX \g Xs`c]t \lYn Z`ancZ XaZ b\ ZabYZgs YW \]mc] b\
t c a Xs`c]t \lYn Z`anc j �Xc `]\\g \g bXYZ bXc\]co YZ hYfcW YW kcnbY\W � aWm
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YZ aW ama`babY\W \g bXc `]\\g \g � cZbf YWax�cYhXW �\otYWabY\W �Xc\]co b\ a
mY� c]cWb ZcbbYWh j

�u YZbcWnc \g ZenX Z`ancZ g\] lYo Yb h]\e`Z hYfcZ aW aWZ[c] b\ bXc decZrbY\W [XcbXc] lYo Yb h]\e`Z a]c Xs`c]t \lYn ]clabYfc b\ bXcY] o auYo al W\WnsnlYn
at clYaW Zeth]\e`Z j �XYZ decZbY\W [aZ aWZ[c]cm a� ]o abYfcls ts � j _aXoaWY ~
{�} ~ [X\ `]\fcm a n\otYWabY\W bXc\]co g\] hc\o cb]Ynalls �WYbc n\Wfc]hcWnc
h]\e`Z eZYWh mY� c]cWb o cbX\mZ j
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�cb � tc a n\WWcnbcm ncll n\o`lcu [XYnX YZ a h]a`X \g Z`ancZ Z\ bXab bXc]c
YZ a o a` � � � � � \Wb\ a �WYbc h]a`X � j �cb �� mcW\bc bXc `]cYo ahc \g a
o Ym`\YWb \g aW cmhc � YW � ~ aWm lcb �� mcW\bc bXc `]cYo ahc \g a n\o`\WcWb
\g ���o Ym`\YWbZ \g all cmhcZ� bXab n\WbaYWZ bXc fc]bcu � j �c ]cdeY]c bXab ��
aWm �� a]c n\WWcnbcm aWm bXab bXcY] YWnleZY\WZ YWb\ � YWmenc YWnleZY\WZ \W
geWmaocWbal h]\e`Z j �Xc]c YZ aW YWmencm o a` �� � �� � � g]\o bXc eWYfc]Zal
n\fc] \g � \Wb\ a � � z� �rb]cc � Z\ bXab � �� � z� � YZ YZ\o\]`XYn b\ � j Vg [c
aZZYhW lcWhbX � b\ canX cmhc YW cmhc \g � [c hcb bXc YWmencm n\otYWab\]Yal
o cb]Yn \W bXc \Wc Z^clcb\W \g �� [XYnX naW bXcW tc cubcWmcm b\ a ocb]Yn \W
�� j

�c Zas bXab � YZ a  !"# $ %& ' ( ")*+ (,- ./!+(0 1#".(1 Yg cfc]s fc]bcu Z`anc
�� YZ WchabYfcls ne]fcm j �Z a ]co YWmc] a ncll n\o`lcu � zW\b WcncZZa]Yls
�WYbc� YZ ZaYm b\ t c WchabYfcls ne]fcm Yg bXc]c cu YZbZ a n\WZbaWb 2 3 2 z� �
Z\ bXab canX YWcZZcWbYal nY]neYb t \eWmZ a mYZ^ \g n\otYWab\]Yal a]ca [XYnX YZ
t\eWmcm at\fc ts 2 bYo cZ bXc n\otYWab\]Yal lcWhbX \g bXc nY]neYb j

�c ^W\[ bXab YW �rXs`c]t \lYn Z`ancZ hc\mcZYn b]YaWhlcZ a]c �rbXYW j �c
Xafc a ZYo Yla] ganb g\] `\lsh\WZ ~ YW ganb g\] deaZYhc\mcZYn ` \lsh\WZ j �Xc
g\ll\[ YWh `]\` \ZYbY\W naW t c g\eWm YW {4} aWm {�} j
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� F X� � z�� *1 " # !%# (!,- (W B(00(0 U '*)( )!(( *' O P & %! � � V T
� F *& � *1 "' (0 ( %& V T )$ (' X !(1)!*.)(0 )% X � � zM')(!*%!z� �� *1 "' � CB/'0 ,(T
� F & %! \ � � ] � %' )$ ( 1"W ( 1*0( %& )$ ( # %,- %' "'0 \P � ]P %' )$ ( 1"W ( 1*0(

%& )$ ( # %,- %' 1/ .$ )$") X z\ �� 3 X z\P � � � "'0 X z]�� 3 X z]P � � � T L (
$"+(

� zN z )$ ( .*!./,"! "!. \ �]� *' )$ ( (0 ( %& )$ ( # %,- %' � `

K z� zN z )$ ( .*!./,"! "!. \P ]P *' )$ ( (0 ( %& )$ ( # %,- %' ��� 	
kenX a oa` X YZ nallcm a ]cZ\lebY\W \g bXc deaZYhc\mcZYn `\lsh\W j � ZYWhela]
�tc] \g bXc ]cZ\lebY\W YZ a �t c] [XYnX YZ W\b YZ\o\]`XYn b\ � j

�c [ Yll Zas bXab a h]a`X \g Z`ancZ � YZ #"!)*", ,- S*
(W B(00(0 Yg cfc]s cmhc
Z`anc ��� YZ deaZYYZ\o cb]Ynalls cotcmmcm YW ab lcaZb \Wc \g bXc fc]bcu Z`ancZ
��� aWm �� � ~ [Xc]c � aWm 
 a]c cWm`\YWbZ \g bXc cmhc � YW � j �c ge]bXc] aZ^
bXab all dYrn\WZbaWbZ t c cdeal z[c naW m\ bXYZ ZYWnc � YZ a �WYbc h]a`X� j

� h]a`X \g Z`ancZ � YZ S*
.%'1*1)(') Yg bXc g\ll\[ YWh X\lmZ � Yg \Wc \g bXc
cmhc Z`ancZ am� ancWb b\ a fc]bcu Z`anc ��� dYrcotcmZ YWb\ Yb ~ bXcW bXc Zao c
YZ b]ec g\] all am� ancWb cmhc Z`ancZ j �c [ Yll nall ZenX fc]bcu Z`ancZ  %%0j

� h]a`X \g Z`ancZ � YZ nallcm )* $ ) Yg [XcWcfc] bXc mYZbYWnb lYgbZ ��� aWm �� �
\g cmhc Z`ancZ dYrcotcm YWb\ bXc Zao c fc]bcu Z`anc ��� bXcW bXc YWbc]ZcnbY\W
\g aWs \g bXcY] paeZm\]� WcYhXt\]X\\mZ YW ��� YZ a n\o`anb Zcb j �\bc bXab
[c all\[ � 3 � j
� (W "!Q � j� F Vg bXc h]a`X \g Z`ancZ YZ bYhXb [c Xafc bXc g\ll\[ YWh j ke``\Zc
bXab ��� aWm �� � dYrcotcm YWb\ bXc Zao c fc]bcu Z`anc ��� j Vg [c �u a n\WZbaWb
R � � ~ bXcW

� 3 oau �� zV�� � �VP � �� � Z\ bXab ^� zV� � VP � ` R�

YZ �WYbc ~ [Xc]c V� � VP a]c deaZYhc\mcZYnZ YW ��� aWm �� � ~ ]cZ` cnbYfclsj �\bc
bXab � mc` cWmZ \W bXc dYrn\WZbaWbZ g\] V� aWm VP j
���76�� = >� > M& "  !"# $ %& ' ( ")*+ (,- ./!+(0 1#".(1 � *1 #"!)*", ,- S*

(W B(00(0T S*
.%'1*1)(') "'0 )* $ )T )$ (' � *1 ' ( ")*+ (,- ./!+(0F

�c `aZZ b\ bXc eWYfc]Zal n\fc] �� j �c [\elm lY^c b\ ZX\[ bXab �� ZabYZ�cZ
Zetdeam]abYn YZ\` c]Yo cb]Yn YWcdealYbs~ [XYnX [ Yll bXcW Yo`ls bXab �� YZ a
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Xs` c]t\lYn Z`anc z{�} ~ {4}� j �c [ Yll eZc bXc bcnXWYdecZ co`l\scm ts � cZbf YWa
aWm �cYhXW YW bXc `]\\g \g bXcY] �\otYWabY\W bXc\]co z{�}� j

�cb � � V � � �� tc a nY]neYb bXab YZ b]aWZfc]Zc b\ aWm XaZ W\Wco`bs YWbc]rZcnbY\W [ YbX � ���� � � cmhc \g � � j �c o as alZ\ aZZeoc bXab � YZ n\WbaYWcm YW
bXc �rZ^clcb\W \g �� z{�}� j �\ll\[ YWh {�} [c bal^ at\eb  %%0 0*1Q1 j �Xc]c YZ a
mYZ^ N � O P � �� [ YbX t\eWma]s � j �Xc Zcb � 3 N � � z� ���� � � cmhc \g � ��
mYf YmcZ O P YWb\ ]chY\WZ bXab a]c o a``cm YWb\ WchabYfcls ne]fcm fc]bcu Z`ancZ ~
Zcc � Yhe]c �j � lco cWbZ \g � a]c nallcm L", ,1 j �c oas aZZeoc bXab N XaZ
bXc g\ll\[ YWh `]\`c]bYcZ �
z�� �Xc Zcb � n\WZYZbZ \g `]\` c]ls cotcmmcm a]nZ YW O P j
z�� �Xc lcWhbX \g N z�� � YW �� YZ o YWYo al \fc] all m YZ^Z ZabYZgs YWh z�� j
z�� �Xc nl\Ze]cZ \g bXc n\o`\WcWbZ \g N zO P� z�� �� Xafc a]caZ t \eWmcm

ts 2 bYo cZ bXc lcWhbX \g bXcY] t\eWma]YcZ ~ [Xc]c 2 YZ a n\WZbaWb j
z� � _c�Wc � b\ t c bXc Zcb \g nl\Ze]cZ \g bXc n\o`\WcWbZ \g V �� zV � � �� � j

�c oas aZZeoc bXab � ]cZb]Ynbcm b\ canX clco cWb \g � YZ a hc\mcZYn YW
bXc a``]\`]Yabc ��� j �c fYc[ � aZ a ` \lsh\W [X\Zc ZYmcZ a]c clco cWbZ
\g � j pcWnc bXc Weotc] \g ZYmcZ \g � naW t c W\ o\]c bXaW � z� � zbXc
lcWhbX \g canX ZYmc YZ ab lcaZb �� j

� mYZ^ YZ h\\m Yg Yb ZabYZ�cZ z��r z� � j
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� Yhe]c � � _cn\o`\ZYbY\W ts [allZ \g a mYZ^ N YWb\ `\lsh\WZ
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ve] h\al YZ b\ t \eWm bXc a]ca \g N ts a Zetdeam]abYn geWnbY\W \g bXc
lcWhbX \g YbZ t\eWma]sj � Z W\bcm ca]lYc] bXYZ [ Yll Yo`ls Xs`c]t \lYnYbs \g ��
ts {�} ~ {4} j �\] a h\\m mYZ^ N ~ ts `]\` c]bs z�� ~ [c Xafc

2X�\ zN � ` 2 z�� zN z�� �� b � zN z�� ��� ` 2 z�� zN z�� �� b � z� �� 	
�Xc]cg\]c [c Wccm b\ t \eWm � zN z�� �� YW bc]o Z \g � z� � j

�cb eZ mcW\bc ts � bXc Zcb \g nl\Ze]cZ \g bXc n\o`\WcWbZ \g O P� � � ~ aWm
lcb � tc aW clco cWb \g � j Vg N z� � YZ n\WbaYWcm YW a h\\m fc]bcu Z`anc ��� ~
bXcW bXc o a` N ]cZb]Ynbcm b\ �� YZ a D rdeaZYhc\mcZYn ` \lsh\W YW ��� j �\bc
bXab canX [all � � � YZ a ZYmc \g ab lcaZb \Wc ` \lsh\W � � � g\] [XYnX
N z� � YZ n\WbaYWcm YW a h\\m fc]bcu Z`anc ~ aWm Z\ [c \Wls Wccm b\ n\WZYmc]
ZenX `\lsh\WZ j VW [Xab g\ll\[ Z YW \]mc] b\ af\Ym neotc]Z\o c W\babY\W [c
[ Yll [ ]Ybc � z� � aWm � [XcW [c ]calls o caW � zN z� �� aWm N z� � j
���� � = >� >

� �� z� � � � � a tYh\W � � �� � ` D � z� � 	
� !%%& F Vg � YZ a tYh\W \Wc \g [X\Zc ZYmcZ YZ a [all � ~ bXcW bXc \bXc] ZYmc �
\g bXab tYh\W YZ aW clco cWb \g � j � nn\]mYWh b\ z� � YW bXc mc�WYbY\W \g h\\m
mYZ^Z bXc Yo ahcZ \g bXc clco cWbZ \g � eWmc] N a]c hc\mcZYnZ YW a``]\`]Yabc
fc]bcu Z`ancZ aWm XcWnc � z� � ` D � z�� j �Xc nlaYo g\ll\[ Z j
���� � = >	 >

� �� z� � � � � aW 
 rh\W � �
 E �� 3 J z� z� � l\h z� z� ��� 	
� !%%& F � `\lsh\W � YZ a D rdeaZYhc\mcZYn `\lsh\W aWm naW tc ]cZ\lfcm eZYWh
�cooa � j�j �c nall a `\YWb 
 � � a ZYWhela] `\YWb Yg Yb lYcZ YW a ZYWhela]
�tc] \g bXc ]cZ\lebY\W \g bXc `\lsh\W � j �XcZc ` \YWbZ [ Yll mcn\o`\Zc � YWb\
bXc eWY\W \g nl\Zcm Zcho cWbZ � j

�cb � z� � mcW\bc bXc Zcb \g all ZenX � 
Z ~ aWm lcb � 3 � �� z� � � � � � � j
kYWnc

� �� z� � � � � aW 
 rh\W � �
 E �� 3 � �� z� � � � � � �

[c Wccm b\ t\eWm � z� � ~ g\] all � � � j
�\bc bXab ZYWhela] �tc]Z mcn\o`\Zc bXc ` \lsh\W � YWb\ bXc eWY\W \g

deam]Ylabc]alZ aWm b]YaWhlcZ j �Xc naZc \g b]YaWhlcZ YZ ]clabYfcls caZs b\ XaWmlc j
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vWc \g bXc ZYmcZ \g bXYZ b]YaWhlc YZ Z\o c � � � aWm aW\bXc] ~ nall Yb V ~
YZ n\WbaYWcm YW V � j �\WZYmc]YWh X\[ bXc ]cZ\lebY\W [aZ g\]o cm ~ [c Xafc
� z� � ` K z� zV �� ~ [Xc]c bXc geWnbY\W K YZ a lYWca] geWnbY\W g]\o � ]\` \ZYbY\W
� j� z�� j pcWnc ~
� �� z� � � � � � � ` O z� z� �� b � �� z� � � � ZYmc \g deam]Ylabc]al YW � �

[Xc]c O YZ a lYWca] geWnbY\W j �cb eZ n\WZYmc] bXc naZc \g a deaZYhc\mcZYn
deam]Ylabc]al � [ YbX ZYmcZ � � aWm �P zn\WbaYWcm YW ��� aWm �� � ~ ]cZ` cnbYfcls �
bXab a]c � \YWcm ts ZYWhela] �t c]Z \g bXc ]cZ\lebY\W X \g bXc `\lsh\W � j �c
oas aZZeo c bXab � � YZ ZX\]bc] \g bXc b[\ j � nn\]mYWh b\ � ]\` \ZYbY\W � j�
bXc mYZbaWnc t cb[ccW bXc Yo ahcZ eWmc] N \g bXc b[\ cWm`\YWbZ \g a �t c] YZ
ab o \Zb H z bXc Weotc] \g ZYmcZ \g � � ` H z� z� �� j kYWnc � YZ n\WbaYWcm YW �r
Xs` c]t\lYn Z`anc ~ Yb YZ W\b Xa]m b\ ZX\[ bXab aZ l\Wh aZ � z� �� � �D H z� z� ��b ^ ~
[Xc]c ^ 3 ^ zD � � �� � ~ [c naW �Wm ZetZcho cWbZ V� � � � aWm VP � �P ZenX bXab
^� zV� � VP � ` ��� b �� zD b �� b �� j Vg � zV�� � � ~ z� g]\o � co a]^ � j� ~ [Xc]c
bXc n\WZbaWb R YZ ��� b �� zD b �� b ��� ~ bXcW t\bX V� aWm VP tcl\Wh b\ �� � j
�s m\YWh Ze]hc]s~ Zcc � Yhe]c � ~ [c naW ZX\]bcW bXc lcWhbX \g bXc [allZ YW \e]
mYZ^ ~ [XYnX n\Wb]amYnbZ bXc aZZeo`bY\W bXab N [aZ a h\\m mYZ^ j

�XeZ ~ Yg
� z� � � �D H z� z� �� b ^ b � � g\] Z\o c � � � �

N YZ W\b a h\\m mYZ^ j �\ �WYZX bXc `]\\g [c Wccm b\ ^W\[ bXc na]mYWalYbs
\g � j �Xc Weotc] \g � � � YZ `]\` \]bY\Wal b\ bXc Weotc] \g ZYWhela] �tc]Z
YWZYmc N j vW bXc \bXc] XaWm ~ bXc]c naW t c W\ o\]c ZYWhela] �tc]Z bXaW
� z� � � � j pcWnc ~ na]mYWalYbs z� � 3 J z� z� �� ~ aWm \e] nlaYo g\ll\[ Z j

� !%%& %& G$ (%!(W [F� F Vg N YZ a h\\m mYZ^ [c al]cams W\bYncm bXab
� ]ca zN � ` 2 z�� zN z�� �� b � zN z�� ���

` 2 z�� zN z�� �� b � z� ��
` �2 zD � z� � b J z� z� � l\h z� z� ���� b 2� z� �
3 J z� z� � l\h z� z� ���

�Xc laZb YWcdealYbs g\ll\[ Z g]\o � laYo Z � aWm � j �Xc]cg\]c ~ �� ZabYZ�cZ Zetrdeam]abYn YZ\` c]Yo cb]Yn YWcdealYbs~ aWm \e] `]\\g YZ �WYZXcm j
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� � � �

� �

� Yhe]c � � ke]hc]s � bXc lcWhbXZ \g bXc ncWb]al 
`a]allcl 
 ne]fcZ a]c oenX ZX\]bc]
bXaW bXc lcWhbXZ \g [allZ n\WWcnbYWh bXco j �c nXaWhc a mYZ^ ts `eZXYWh bXYZ
beWWcl m\[W YWb\ �� � aWm hcb a Wc[ mYZ^ � a h\\m mYZ^ j �\] bXc t cbbc] fYZYt YlYbs
[c m]c[ ��� aZ b[\ mYo cWZY\Wal j

� ����UT�OUQN OQ �U	 UO �PQS��

�Xc h\al \g bXYZ ZcnbY\W YZ b\ `]\menc a �rXs`c]t \lYn Z`anc \W [XYnX a hYfcW
lYo Yb h]\e` anbZ g]ccls~ ts YZ\o cb]YcZ j �c [ Yll YW ganb n\WZYmc] a ZlYhXbls
la]hc] nlaZZ \g h]\e`Z ~ � j �c mcZn]Yt c clco cWbZ \g � z� rh]\e`Z ~ g\] ZX\]b�
YWmenbYfclsj
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a nl\Zcm Xs`c]t\lYn Ze]ganc j � b\]ZY\Wrg]cc g jh j h]\e` � YZ a � rh]\e` \g mc`bX
` � Yg Yb XaZ a h]a`X \g h]\e`Z mcn\o`\ZYbY\W [ YbX bX]cc bs` cZ \g fc]bYncZ �
atclYaW ~ Ze]ganc \] mc`bX ` z� � �� ~ nsnlYn cmhc ZbatYlY	c]Z aWm bXc g\ll\[ YWh
X\lm �
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� j �anX Ze]ganc fc]bcu h]\e` YZ bXc geWmao cWbal h]\e` \g a Ze]ganc [ YbX
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ve] h\al YZ b\ ZX\[ bXab �� �� ZabYZ�cZ bXc Xs`\bXcZcZ \g �Xc\]co � j� aWm
n\WZcdecWbls bXab �� �� YZ a Xs` c]t\lYn Z`anc j

�Xc ]cdeY]co cWb [c Yo`\Zcm \W bXc Z`lYbbYWh \g � hea]aWbccZ bXab ���
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n\]]cZ`\WmYWh cmhc Z`ancZ YW �� a]c hlecm al\Wh deaZYhc\mcZYnZ YW bXc ]clcfaWb
fc]bcu Z`anc j �eZb aZ a W\bc ~ W\ cmhc Z`anc dYrcotcmZ YWb\ a fc]bcu Z`anc
[XYnX YZ a X\]\tall j
���� � � >= > �� �� *1 " )* $ )  !"# $ %& 1#".(1 F
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���� j pcWnc ~ bXcs a]c t \bX n\WbaYWcm YW a eWYdec clco cWba]s h]\e` bXab YZ
f Y]bealls nsnlYn j kYWnc [c Xafc W\ b\]ZY\W clco cWbZ ~ bX YZ clco cWba]s h]\e` YZ
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