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H I JKLMNOPQLRNK
ST U VW X YVZ [\]^_ X`a b X`a c X\Z W^d[\]^_W e fgZ\Z VW X `Xf^\Xh

W^d[\]^_ XifV]` ]T b ]` fgZ g]j][Z`Z]^W W_XiZ U kc l mgZ an`Xj ViW
]T fgZWZ XifV]`W gXoZ d ZZ` ZpfZ`WVoZhn Wf^aVZa I qZ r Vhh d Z i]`iZ\`Za
r Vfg W^ig s^ZWfV]`W XW rgZ` VW X` b t]\dVf ih]WZa e rgZ` VW fgZ b Xit
fV]` j V`Vj Xh uXhh ]\dVfW X\Z aZ`WZv e X`a rgZ` VW fgZ b XifV]` ^`Vs^Zhn
Z\[]aVi ufgZ\Z VW X ^`Vs^Z V`oX\VX`f _\]dXdVhVfn j ZXW^\Zv I mgZWZ s^ZWt
fV]`W f^\` ]^f f] d Z \ZhXfZa f] W]jZ s^ZWfV]`W V` fgZ fgZ]\n ]T w`VfZ
aVj Z`WV]`Xh \Z_\ZWZ`fXfV]`W ]T Xh[Zd\XVi [\]^_W I

ST � VW X` Xh[Zd\XVi [\]^_ uV` fgVW _X_ Z\ Xh[Zd\XVi [\]^_W r Vhh d Z
aZ`]fZa dn d]haTXiZ hZffZ\W e f] aVWfV`[^VWg fgZj T\]j YVZ [\]^_Wv X`a
� VW X` Xh[Zd\XVi W^d[\]^_ e � VW WXVa f] d Z xyz {|}~y�{ V` � VT Vf VW fgZ
WfXdVhV�Z\ ]T X oZif]\ V` X w`VfZ aVj Z`WV]`Xh Xh[Zd\XVi \Z_\ZWZ`fXfV]` e
X`a {� �� x|� � �� V` � VT X`n �tV`oX\VX`f oZif]\ VW Xh\ZXan �tV`oX\VX`f I
�dWZ\oXdhZ W^d[\]^_W rZ\Z V`f\]a^iZa dn �VXhV` Vi� Vt� V\^hX e �]igWigVha
X`a �]Wf]r V` H��� u�����v I mgZn rX`fZa f] �`]r rgVig � gXoZ
fgZ _\]_ Z\fn fgXf ZoZ\n \Z_\ZWZ`fXfV]` ]T � VW fgZ \ZWf\VifV]` ]T X �
\Z_\ZWZ`fXfV]` I S` igX\XifZ\VWfVi �Z\] e fgVW VW Zs^VoXhZ`f f] ]dWZ\oXdVhVfne
XW rZhh XW f] fgZ _\]_ Z\fn fgXf fgZ g]j][Z`Z]^W W_XiZ �k� VW s^XWVt
X�`Z I �_Vj ]\_gVi W^d[\]^_W rZ\Z V`f\]a^iZa dn �Z\[j X` V` H��� e

�
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X`a fgZV\ Wf^an rXW \ZiZ`fhn fX�Z` ^_ dn �VZ` X`a �]\Zh V` ��� He
�� 	 e ���� I

mgZ w\Wf \ZW^hf hV`�V`[ ]dWZ\oXdVhVfn X`a W^d[\]^_ XifV]`W VW X W]t
iXhhZa 
d]^`aZa aZ`]j V`Xf]\W X\[^jZ`f �I �]\ ZpXj_hZ e  X[g^`XfgX`
u� X� e � \]_ I H� IH�v e _\]oZW fgXf VT b X`a U X\Z fgZ i]``ZifZa i]j_]t
`Z`f ]T fgZ VaZ`fVfn V` � t[\]^_W � X`a � e X`a � gXW `] `]`f\Vo VXh �
igX\XifZ\W e X`a c � �� e fgZ` fgZ b ]\dVf b c VW ih]WZa I mgVW X\[^j Z`f
ZpfZ`aW f] fgZ iXWZ rgZ` � VW ]dWZ\oXdhZ V` � I �dWZ\oXdVhVfn VW ^WZa
f] Z`W^\Z fgXf fgZ Vj X[Z ]T c V` fgZ s^XWVtX�`Z b �U dZ i]`fXV`Za
V` X aVWi\ZfZ WZf I �V`iZ ]dWZ\oXdVhVfn X`a Z_Vj]\_gViVfn X\Z ]__]WV`[
_\]_ Z\fVZW e fgVW X\[^jZ`f iX` XhW] d Z ^WZa f] aZ\VoZ Z_Vj ]\_gViVfn T\]j
fgZ aZ`WVfn ]T X iZ\fXV` b ]\dVf uWZZ � \]_ ]WVfV]` �v I

� WV`[ Z_Vj]\_gViVfn f] aZ\VoZ i]`ih^WV]`W V` fgZ an`Xj ViW ]T W^dt
[\]^_ XifV]`W VW i]`WVaZ\Xdhn j]\Z aV� i^hf I �]�ZW u��]�v rXW XdhZ f]
_\]oZ fgXf ^`aZ\ iZ\fXV` i]`aVfV]`W e VT � VW Z_Vj]\_gVi V` � X`a c VW
X hXffViZ V` U e fgZ` fgZ XifV]` ]T b ]` Ukc VW ^`Vs^Zhn Z\[]aVi I � VW
_\]]T ^fVhV�Za fgZ T^`aXj Z`fXh \ZW^hfW ]T Xf`Z\ uWZZ � �� T]\ X W^\oZn v
]` fgZ XifV]`W ]T ^`V_ ]fZ`f W^d[\]^_W ]T U ]` Ukc l

� hfg]^[g ^`Vs^Z Z\[]aViVfn X`a j V`Vj XhVfn X\Z V`aZ_ Z`aZ`f i]`aVt
fV]`W e fgZn ]TfZ` X__ZX\ f][ZfgZ\ I mg^W Vf VW `Xf^\Xh f] XW� rgZfgZ\ e
rgZ` b VW Z_Vj ]\_gVi V` U e fgZ XifV]` ]T b ]` Ukc VW j V`Vj Xh I mgXf
fgVW VW W] rgZ` b VW � tXh[Zd\XVi X`a c VW X\Vfgj ZfVi umgZ]\Zj �v VW
fgZ j XV` \ZW^hf ]T fgVW _X_ Z\ I X[g^`XfgX` gXW [VoZ` X` ZpXj_hZ ]T
X` Z_Vj]\_gVi YVZ W^d[\]^_ u`]f X` Xh[Zd\XVi W^d[\]^_v rg]WZ XifV]`
]` �� u� � � vk�� u� � � v VW `]f j V`Vj Xh ud^f VW ^`Vs^Zhn Z\[]aViv I mgZ
ZpXj_hZ e rgVig rXW \Z_]\fZa dn Xf`Z\ V` ��� e d^f `ZoZ\ _^dhVWgZa e
VW V`ih^aZa T]\ fgZ WX�Z ]T i]j_hZfZ`ZWW I

mgZ VaZX ]T fgZ _\]]T VW XW T]hh]r W � dn �]�ZW � fgZ]\Zj e Vf VW Z`]^[g
f] Wg]r fgXf ZoZ\n b t]\dVftih]W^\Z W^__]\fW X` b tV`oX\VX`f j ZXW^\Z e
X`a dn X fgZ]\Zj ]T �VZ` X`a �]\Zh rZ XWW^jZ fgXf b VW W]hoXdhZ e
X`a r \VfZ b � � � r Vfg � X f]\^W `]\j XhV�V`[ fgZ ^`V_]fZ`f � I m]
_\]a^iZ X` b tV`oX\VX`f j ZXW^\Z rZ fX�Z X � tV`oX\VX`f j ZXW^\Z X`a
Wg]r fgXf rgZ` f\X`WhXfZa dn W]j Z ZhZj Z`fW ]T � e fgZ j ZXW^\Z a] ZW
`]f ZWiX_ Z f] V`w`VfnI m] �ZZ_ fgZ jZXW^\Z T\]j ZWiX_V`[ rZ ^WZ W]j Z
\ZW^hfW ]T � X`V X`a �X\[^hVW [Vo V`[ \Z_\ZWZ`fXfV]`tfgZ]\ZfVi i]`aVfV]`W
rgVig Z`W^\Z fgXf ^`V_]fZ`f W^d[\]^_W ]\dVfW \Zj XV` d]^`aZa XrXn
T\]j V`w`Vfn r Vfg _\]dXdVhVfn ih]WZ f] H uWZZ ���� e X`a ��g� e ��� � � T]\
[Z`Z\XhV�XfV]`Wv I

mgZ _\]]T XhW] \Zs^V\ZW W]j Z j]\Z V`T]\j XfV]` ]` fgZ Wf\^if^\Z ]T
Z_Vj ]\_gVi W^d[\]^_W I �X\fVi^hX\hne rZ `ZZa X \ZW^hf umgZ]\Zj  v WXnt
V`[ fgXf VT � VW X` Xh[Zd\XVi [\]^_ X`a � VW Z_Vj]\_gVi V` � e fgZ` fgZ
V`fZ\WZifV]` ]T � r Vfg � ! e fgZ W^d[\]^_ ]T � [Z`Z\XfZa dn ^`V_]fZ`f
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ZhZj Z`fW V` � e VW Z_Vj ]\_gVi V` � ! I qZ XhW] `ZZa W]j Z \ZW^hfW Xd ]^f
fgZ Wf\^if^\Z ]T Z_Vj ]\_gVi W^d[\]^_W ]T \ZXh [\]^_W r Vfg i]j_Xif
TXif]\W I mgZWZ X\Z [VoZ` V` �ZifV]` � I

S` fgZ w`Xh WZifV]` rZ _\ZWZ`f WZoZ\Xh X__hViXfV]`W I � V\Wf rZ Wg]r
fgXf \XfV]`Xh ]\dVfW ufgXf VW e � X`a � X\Z � t[\]^_W e c VW fgZ V`fZ[Z\
_ ]V`fW ]T U e X`a fgZ ]\dVf i]`fXV`W X _]V`f rgVig VW fgZ _\]	 ZifV]` ]T
X � t_ ]V`f V` U v gXoZ ih]W^\ZW rgVig X\Z ]\dVfW ]T hX\[Z\ [\]^_W I qZ
XhW] Wg]r fgXf fgZ aZ`WVfn ]T X \XfV]`Xh ]\dVf Vj_hVZW fgZ aZ`WVfn ]T Xhh
]\dVfW I � V`Xhhn rZ ]dfXV` `ZiZWWX\n X`a W^� iVZ`f i]`aVfV]`W T]\ � f]
d Z ]dWZ\oXdhZ
Z_Vj]\_gVi V` � urgZ` d]fg b X`a U X\Z aZw`Za ]oZ\
� v V` fZ\j W ]T fgZ W^d[\]^_ XifV]` ]T b ]` UkU� l

mgZ X^fg]\ r]^ha hV�Z f] fgX`� �gXgX\ �]�ZW X`a �VhhZh �^\WfZ`d Z\[
T]\ j X`n oXh^XdhZ i]`oZ\WXfV]`W I �gXgX\ �]�ZW W^__hVZa fgZ VaZX T]\
fgZ _\]]T ]T fgZ]\Zj � I mgZ X^fg]\ r]^ha XhW] hV�Z f] fgX`� � I � VZ`
T]\ X`WrZ\V`[ s^ZWfV]`W Xd]^f Z_Vj]\_gVi W^d[\]^_W e X`a T]\ X a\XTf
]T ����� e X`a � I� I  X[g^`XfgX` e T]\ i]jj^`ViXfV`[ gVW ZpXj_hZ I
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	 IH I �������� 	 ������ �� � ���������� ������ � YZf U dZ X YVZ \]^_ X`a c X ih]WZa W^d[\]^_ I mgZ g]j][Z`Z]^W W_XiZ U kc VW X
j X`VT]ha I �`n W^d[\]^_ b ! U XifW ]` U kc dn hZTf f\X`WhXfV]`W �" u#cv � "#c l �`n i]`fV`^]^W f\X`WVfVoZ U XifV]` iX` d Z VaZ`fVwZa
r Vfg W^ig X W_XiZ I �]\ b ! U � $ % U �& � b ' $c$() � fgZ ]\dVf b $c
VW ih]WZa VT X`a ]`hn VT fgZ ]\dVf j X_ b kb ' & * Ukc � aZw`Za dn"& +* "$c � VW X _\]_ Z\ j X_ uX g]j Z]j]\_gVWj ]`f] VfW Vj X[Zv I

c VW iXhhZa X �~,,��{ VT c VW aVWi\ZfZ X`a fgZ\Z VW X U V`oX\VX`f \Z[^t
hX\ �]\Zh _\]dXdVhVfn j ZXW^\Z ]` fgZ - tXh[Zd\X ]T �]\Zh WZfW ]` U kc l
mgVW j ZXW^\Z VW fgZ` Wj ]]fg e X`a _]WVfVoZ ]` ]_Z` WZfW I c VW iXhhZa
i]i]j_Xif VT U kc VW i]j_Xif I mgZ WZf ]T _\]dXdVhVfn j ZXW^\ZW ]` U kc e
Zs^V__ Za r Vfg fgZ rZX�t. f]_]h][ne VW X i]`oZp f]_]h][ViXh UtW_XiZ e
r Vfg U XifV`[ dn /012 3 u$ v4#5 u$ v � /012 3 u#$ v45 u$ v �
rgZ\Z 3 VW X`n i]`fV`^]^W T^`ifV]` ]` Ukc r Vfg i]j_Xif W^__]\f e X`a# % U I ST c VW i] i]j_Xif fgZ` fgVW UtW_XiZ VW i]j_Xif I

qZ WXn fgXf fr] W^d[\]^_W c X`a & X\Z �x�� {6z7|~y�{ VT c ' & VW
]T w`VfZ V`aZp V` d]fg I mgZ XifV]` ]T X W^d[\]^_ b VW iXhhZa 76 �87 {�9
{|: x;�� VT fgZ ]`hn b tV`oX\VX`f _\]dXdVhVfn j ZXW^\Z ]` U kc VW fgZ Ut
V`oX\VX`f ]`Z I mgZ XifV]` ]T b VW iXhhZa � �6 �� ~� VT ZoZ\n ]\dVf V` Ukc
VW aZ`WZ I ST U VW i]``ZifZa e j V`Vj XhVfn VW X _\]_ Z\fn rgVig aZ_ Z`aW
]`hn ]` fgZ i]`	^[Xin ihXWW ]T b X`a fgZ i]jjZ`W^\XdVhVfn ihXWW ]T c l
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	 I	 I 	 �������� � ����� � mg\]^[g]^f fgVW _X_ Z\ e � r Vhh aZ`]fZ X`
uX�`Zv Xh[Zd\XVi [\]^_ ]oZ\ � I mgXf VW e � VW X W^d[\]^_ ]T U� u� � � v
rgVig VW fgZ WZf ]T WVj^hfX`Z]^W �Z\]W ]T W]j Z WZf ]T _ ]hn`]j VXhW V` fgZ
j Xf\Vp ZhZj Z`fW � �� X`a uaZf u� �� vv() I �]\ X W^dwZha � � � e rZ WXn fgXf
� VW aZw`Za ]oZ\ � e ]\ X � t[\]^_ e VT fgZWZ _]hn`]j VXhW iX` dZ ig]WZ`
f] gXoZ i] Z� iVZ`fW V` � I mgZ \V`[ ]T \Z[^hX\ T^`ifV]`W ]` � e aZ`]fZa
dn � �� � e VW fgZ WZf ]T T^`ifV]`W ]` � rgVig X\Z _ ]hn`]j VXhW V` fgZ � ��
X`a V` u4	
 u� �� vv() I mgZ W^d\V`[ ]T _ ]hn`]j VXhW r Vfg i]Z� iVZ`fW V` � VW
aZ`]fZa dn � �� � I � XifW ]` � �� � ]` fgZ hZTf dn u# 3 v u$ v � 3 u$# v l ST � VW
X` Xh[Zd\XVi W^d[\]^_ ]T fgZ Xh[Zd\XVi [\]^_ � u`]fXfV]` � � ! �ve rZ
aZ`]fZ fgZ \Z[^hX\ T^`ifV]`W V`oX\VX`f ^`aZ\ ZhZj Z`fW ]T � dn � ���� I

�]\ X`n W^d\V`[ � ]T � uZ I[ Ie � � � ]\ � � � v rZ r Vhh hZf � aZ`]fZ
� ' U� u� � � v � � u� �� v % � � � �� % � � aZf u� �� v VW X ^`Vf ]T � � l u�]fZ
fgXf �� aZ_Z`aW ]` fgZ \ZXhV�XfV]` ]T � XW X W^d[\]^_ ]T U� u� � � v �
V IZ Ie VW `]f V`oX\VX`f ^`aZ\ X` VW]j]\_gVWj aZw`Za ]oZ\ � I �fVhh e VfW
i]jjZ`W^\XdVhVfn ihXWW VW rZhh aZw`Zav I

� ������� � mg\]^[g]^f fgVW _X_Z\ e rZ r Vhh r \VfZ U � � !
� t fgZ

i]``ZifZa i]j_]`Z`f ]T fgZ VaZ`fVfn ]T fgZ \ZXh _]V`fW ]T � I
ST � VW X W^dwZha ]T � rZ WXn fgXf � VW X � tW^d[\]^_ ]T � VT fgZ\Z X\Z

_ ]hn`]j VXhW �3� ���� X`a �#� �� �� e r Vfg i]Z� iVZ`fW V` � e W^ig fgXf � �
�� % � � u� v � 3� u� v � � �� � % � � X`a � � �� % � � #� u� v � � � �� %
� � I mgZ `]fXfV]` � �! � jZX`W fgXf � VW X � tW^d[\]^_ ]T � I ST �
VW X 4ta Vj Z`WV]`Xh oZif]\ W_XiZ ]oZ\ � e fgZ` U� u� v aZ`]fZW fgZ [\]^_
]T hV`ZX\ X^f]j ]\_gVWj W ]T �  X ig]ViZ ]T dXWVW V` � VaZ`fVwZW U� u� v
r Vfg U� u4 � � v I � \Z_\ZWZ`fXfV]` ! � � * U� u� v VW X g]j]j]\_gVWj
aZw`Za dn \Z[^hX\ T^`ifV]`W e V IZ Ie V` X`n VaZ`fVwiXfV]` ]T U� u� v r Vfg
U� u4 � � v e fgZ j Xf\Vp ZhZj Z`fW ! u# v�� X\Z V` � �� � T]\ H " � � � " 4 I �
\Z_\ZWZ`fXfV]` VW WXVa f] d Z aZw`Za ]oZ\ � e ]\ X � t\Z_\ZWZ`fXfV]` e VT
dn ig]]WV`[ X W^VfXdhZ dXWVW T]\ � e Xhh fgZ j Xf\Vp ZhZj Z`fW ! u# v�� X\Z
V` � �U � I � oZif]\ # % � VW WXVa f] d Z V` �$ VT # VW V` fgZ � tW_X` ]T
fgVW dXWVW I �]fZ fgXf Xhh \Z_\ZWZ`fXfV]`W i]`WVaZ\Za V` fgVW _X_ Z\ X\Z
w`VfZtaVj Z`WV]`Xh I

� u� t v igX\XifZ\ ]T � VW X u� tv \Z_\ZWZ`fXfV]` ]T � V` rgVig � VW
]`Z aVj Z`WV]`Xh I mgZ WZf ]T Xhh igX\XifZ\W u\ZW_ Ie Xhh � tigX\XifZ\Wv ]`
� VW aZ`]fZa dn � uU v u\ZW_ Ie � uU v$ v X`a iX\\VZW fgZ Wf\^if^\Z ]T X`
XdZhVX` [\]^_ I

� fgZ]\Zj ]T %gZoXhhZn WXnW fgXf rgZ`ZoZ\ � VW X` Xh[Zd\XVi W^dt
[\]^_ ]T � e fgZ\Z Zp VWfW X \Z_\ZWZ`fXfV]` ! � � * U� u� v e X`a X oZif]\
# % � W^ig fgXf � � �# % � � ! u# v# % � # � urgZ\Z � # VW fgZ hV`Z
fg\]^[g # v I S` fgVW iXWZ e � XifW ]` fgZ hV`Z fg\]^[g # oVX X igX\Xit
fZ\ e V IZ Ie fgZ\Z Zp VWfW & % � ub v W^ig fgXf ! u"v# � & u"v# T]\ " % � I
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ST � �! � fgZ` ! � & � # iX` dZ ig]WZ` W] fgXf ! VW X � t\Z_\ZWZ`fXfV]` e
& % � ub v

�
e X`a # % �

�
I %gZoXhhZn �W fgZ]\Zj VW ^WZa f] Z`a]r fgZ

g]j][Z`Z]^W W_XiZ �k� r Vfg fgZ Wf\^if^\Z ]T X s^XWVt_\]	 ZifVoZ Xh[Zt
d\XVi oX\VZfn uX` ]_Z` W^dWZf ]T X _\]	 ZifVoZ oX\VZfn v I

�]\ W]j Z � X`a � e j]\Z iX` dZ WXVa I
� �������� � � � �z z~�; ,x y{ ]dWZ\oXdhZ �6 � �� ,� {|{ {� �z ,z ~ |{� |{�
z {6,~,�x6 ! � � * U� u� v ~6; ~ }{�,x| # % � z7 �� ,�~, � � �# % � �
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