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HI JKLMNOPQLRNK
STU V W T X YZ[\X]T ^\ _T`ZY a I bcT d^eZfg YhX]T i ^\ Z`gUjX[TX

kZXe[XUg] eglT[T`UgXfY ^` V gY X `^`]^dhX]U ^[Wg\^fe m T`e^nTe n gUc X
`XUZ[Xf X]Ug^` ^\ UcT _[^Zh o p qS rs t u v m X`e X`w ^\ gUY YZW_[^ZhY I
bcT X]Ug^` ^\ UcT ^`TjhX[XdTUT[ YZW_[^Zh ^\ ZhhT[ U[gX`_ZfX[ Z`gh ^j
UT`U d XU[g]TY gY x`^n` XY UcT y z{z|}|~� � z� m X`e UcT oj^[WgUY X[T
x`^n` XY ���|y� ��~ ~�{ �����I bcT YhX]T i gY `XUZ[Xffw hX[UgUg^`Te g`U^
f^ ]Xffw ]f^YTe ojg`�X[gX`U YZWj^[Wg\^feY ]XffTe ��{���I �`eT[YUX`eg`_
UcT ew`Xd g]Y ^\ UcTYT X]Ug^`Y ^` i X`e ^` TX]c ^\ UcT YU[XUX cXY W TT`
X YZW� T]U ^\ T�UT`Yg�T [TYTX[]c m eZT hX[Ufw U^ gUY ]^``T]Ug^` n gUc [XUg^j
`Xf h ^fw_^`Xf WgffgX[eY X`e g`UT[�Xf T�]cX`_T U[X`Y\^[d XUg^` I �T [T\T[
UcT [TXeT[ U^ ��XbX� \^[ X [T]T`U YZ[�TwI

� WXYg] h[^WfTd g` U^h^f^_g]Xf ew`Xd g]Y gY U^ Z`eT[YUX`e UcT � ���
�� �~ � ��� ^\ X _g�T` X]Ug^` rX d g`gd Xf YTU gY Ww eT�`gUg^` X `^`TdhUw
]f^YTe g`�X[gX`U YZWYTU ncg]c gY d g`gd Xf n gUc [TYh T]U U^ g`]fZYg^` v I �`
UcgY `^UT nT egY]ZYY UcgY h[^WfTd \^[ UcT ojX]Ug^` X`e UcT X]Ug^` ^\
gUY �X[g^ZY YZW_[^ZhY m X`e ^WUXg` X ]^dhfTUT Y^fZUg^` \^[ UcT c^[^ ]wj
]fT �^n I bcT X`Xf^_^ZY T[_^eg]jUcT^[TUg] h[^WfTd ^\ ]fXYYg\w g`_ UcT
g`�X[gX`U T[_^eg] d TXYZ[TY cXY XUU[X]UTe dZ]c XUUT`Ug^` [T]T`Ufw X`e
gY YZWYUX`UgXffw cX[eT[ I

� YUX`eX[e Xhhfg]XUg^` ^\ �^[` �Y fTddX Yc^n Y UcXU X`w ]^dhX]U
ew`Xd g]Xf YwYUTd ]^`UXg`Y X d g`gd Xf YTU m WZU UcT ]^[[TYh ^`eg`_ YUXUTj
d T`U gY `^U `T]TYYX[gfw U[ZT \^[ `^`j]^dhX]U YwYUTd Y m YTT T I_ I ��Zf�
X`e UcT [T\T[T`]TY UcT[Tg` I � \UT[ g`U[^eZ]g`_ ^Z[ `^UXUg^` m g` �� nT
egY]ZYY UcT h[^WfTd ^\ T� gYUT`]T ^\ d g`gd Xf YTUY \^[ �X[g^ZY YZW_[^ZhY
^\ o I �` �� nT YUXUT X`e h[^�T bcT^[Td   m ncg]c T�hfg]gUfw eTY][gW TY
Xff d g`gd Xf YTUY \^[ UcT c^[^]w]fT �^n I bcT h[^^\ eTh T`eY TYYT`UgXffw
^` UcT `^`eg�T[_T`]T [TYZfUY ^\ �� g�T� I �T [Td X[x UcXU X` X`Xf^_^ZY
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[TYZfU \^[ UcT TX[UckZXxT �^n dXw W T h[^�Te Ww X Ygd gfX[ X[_ZdT`U I
�T ]^`]fZeT g` �  Ww [T]^[eg`_ X`^UcT[ Xhhfg]XUg^` ^\ �� g�T� � X`w
]f^YTe ^[WgU o � Xed gUY X �`gUT ojg`�X[gX`U d TXYZ[T m X`e n gUc X fgYU ^\
^h T` kZTYUg^`Y I

� ����� ���������� � bcgY n^[x nXY W T_Z` eZ[g`_ UcT ]^`\T[T`]T
����z��~  �~ ~��{�� ��� ���|y� ��~ ~�{ �y �z{}m SZd g`wm !Zfw s""� I �T
n^Zfe fgxT U^ UcX`x UcT ^[_X`g#T[Y \^[ X �T[w T`� ^wXWfT ]^`\T[T`]T I
qd gffgT nXY hX[UgXffw YZhh^[UTe Ww $q% _[X`U &�qj"�"s� ' I

s I (NL)LRNK * O+, RK RL RNK-
�T �[YU W[gT�w g`U[^eZ]T ^Z[ ^W� T]UY ^\ YUZewI

s IHI ��./�/ 0 12/�./�3� �34�.���3/ �� 0 5�.36���/� 7� �3/�3�� � STU V
W T X ]^dhX]U ^[gT`UTe YZ[\X]T ^\ _T`ZY a I % g� X �`gUT YZWYTU 8 p
9: ; t < < < t := > ? V m @A p rA; t < < < t A= v ncT[T

AB C 9Ht � t � t   t < < < > YXUgY\w � ra D Hv p E rAB D sv t rHv
X`e F C 9G H><

%^ff^n g`_ �� Xqd H� nT eT�`T X � �� ��{� |��{� zH �}I � r8 t @A t F v z� V
U^ W T X` XUfXY ^\ ]cX[UY rJK t LK v m ncT[T V M 8 p N JK m LK � JK O u P
YZ]c UcXU �

Q UcT U[X`YgUg^` dXhY LK R LS;T � LT rJK U JT v O u P X[T ^\ UcT \^[d
V WO GV X Y I

Q X[^Z`e :B C 8 t UcT JK _fZT U^_TUcT[ U^ \^[d X ]^`T Uwh T Yg`_Zj
fX[gUw ^\ ]^`T X`_fT ABZ I

Q bcT fg`TX[ c^f^`^dw c^d^d^[hcgYd Z ; rV M 8 v O [\s[ gY U[g� gXf
g\ X`e ^`fw g\ F p HI

bcT ]cX[UY T`e^n V n gUc X` X[TX TfTd T`U m X`e nT YXw UcXU UcT ]cX[U
cXY Z`gU X[TX g\ UcT U^UXf X[TX ^\ V n gUc [TYh T]U U^ UcgY X[TX TfTd T`U gY
TkZXf U^ ^`T I

�T eT`^UT Ww �^e rV t8 v UcT [TfXUg�T d Xhhg`_ ]fXYY _[^Zh m UcXU gY m
UcT ^[gT`UXUg^` h[TYT[�g`_ c^dT^d^[hcgYd Y ^\ V ncg]c �� 8 h^g`Un gYT m
]^`YgeT[Te Zh U^ gY^U^hwI �T eT`^UT Ww ]̂ p ]̂ r8 t @A t _ v UcT YhX]T ^\
�XU YU[Z]UZ[TY ^\ Uwh T r8 t @A t _ v ^` V ^\ Z`gU X[TX m X`e Ww ^ UcT kZ^UgT`U
^\ ]̂ Ww UcT `XUZ[Xf X]Ug^` ^\ �^e rV t 8 v I �T fTU Z � ]̂ O ^ eT`^UT
UcT `XUZ[Xf kZ^UgT`U d Xh I �U gY x`^n` UcXU ]̂ gY X d X`g\^fe X`e UcXU^ gY X` ^[Wg\^fe m ]XffTe X ��{���� m n gUc X `XUZ[Xf �`gUT d TXYZ[T rYTT
��Xqd Hm `T H�v I

%^[ TX]c a UcT[T X[T �`gUTfw d X`w Y^fZUg^`Y U^ rHv m X`e cT`]T m \^[
��Te V m ^`fw �`gUTfw d X`w h^YYgW fT YU[XUX I bcT egY� ^g`U Z`g^` ai r[TYh I



�����
� �	�� �� ���� � �� ������ ��
�	 �
iv ^\ Xff UcT ]̂ r[TYh I UcT ^ v gY ]XffTe UcT �I�|� zH ���{� ��� ����{���|
��	 �{�����~� z� V r[TYh I UcT � z��~� �I�|� zH ����{���| ��	 �{�����~�
z� V v I �U cXY X `XUZ[Xf d X`g\^fe r[TYh I ^[Wg\^fe v YU[Z]UZ[T m X`e gY
YU[XUg�Te Ww UcT �X[g^ZY ]̂ r[TYh I ^ v I bcT YU[XUX X[T f^ ]Xffw ]f^YTe
g` iI �` �� Xqd s� Xff `^`TdhUw YU[XUX nT[T fgYUTe I 
X]c YU[XUZd cXY
^`fw �`gUTfw d X`w ]^``T]UTe ]^dh^`T`UY m X`e UcTYT ]^dh^`T`UY nT[T
]^dhfTUTfw fgYUTe g` ��^�^� m �SX� I

�` ncXU \^ff^n Y m nT n gff ZYT W^fe\X]T fTUUT[Y \^[ TfTd T`UY ^\ ai X`e
UcT ]^[[TYh^`eg`_ f^nT[]XYT fTUUT[Y UcT ]^[[TYh ^`eg`_ TfTd T`U ^\ im
UcXU gY m � p Z r1 v I

%^[ TX]c 1 C aim UcT h[Tjgd X_T ^\ UcT \^fgXUg^` ^\ u P Ww c^[g#^`UXf
r[TYh I �T[Ug]Xfv fg`TY Z`eT[ UcT ]cX[UY eT�`g`_ 1 gY X nTffjeT�`Te Yg`j
_ZfX[ \^fgXUg^` ^` V x`^n` XY UcT y z{�� z���~ r[TYh I ��{��|�~v \^fgXUg^` I
bcT 
Z]fgeTX` d TU[g] ^` u P ]X` WT ZYTe U^ TkZgh W ^Uc ^\ UcTYT \^fgXj
Ug^`Y n gUc X U[X`Y�T[YT d TXYZ[T m Y^ nT ^WUXg` Un^ U[X`Y�T[YT d TXYZ[Te
\^fgXUg^`Y ^` V I

�T YXw UcXU UcT c^[g#^`UXf \^fgXUg^` ^\ 1 gY |z�I ~���~} I �{�z��| g\
\^[ X`w V C V M 8 m W ^Uc ^\ UcT c^[g#^`UXf [XwY Td X`XUg`_ \[^d V X[T
TgUcT[ h T[g^eg] rg IT I [TUZ[` U^ V v ^[ T`]^Z`UT[ 8 I %^[ X`w YT_dT`U ^` V ncg]c gY U[X`Y�T[YT U^ UcT c^[g#^`UXf \^fgXUg^` m nT dXw eT�`T
UcT �[YU [TUZ[` dXh U^  Xf^`_ UcT fTX�TY I bcgY d Xh gY X` g`UT[�Xf
T�]cX`_T U[X`Y\^[d XUg^` m X`e m g\  dTTUY Xff fTX�TY m UcT ]^dhfTUT h T[gj
^eg]gUw ^\ UcT \^fgXUg^` gY TkZg�XfT`U U^ UcT ]^dhfTUT h T[g^eg]gUw ^\ UcT
]^[[TYh^`eg`_ g`UT[�Xf T�]cX`_T I

s Is I � 3��/. /��3�� 0 �/���� �������3��� 0 5������� �����. � o
X]UY ^` TX]c ]cX[U Ww h^YU]^dh^YgUg^` m X`e UcgY X]Ug^` g`eZ]TY X nTffj
eT�`Te X]Ug^` ^` TX]c ]̂ ncg]c eTY]T`eY TkZg�X[gX`Ufw �gX Z U^ X`
X]Ug^` ^` TX]c ^ I

%^[ � t � t � C u nT fTU �
�� ���p � H �

" H � t a � p � ���P "
" �S��P � t �� ���p � ]^Y � D Yg` �

Yg` � ]^Y � � t

� p 9�� � � C u > t  p 9a � � � C u ><
STU ! eT`^UT UcT _[^Zh ^\ ZhhT[ U[gX`_ZfX[ d XU[g]TY g` o m X`e fTU ! "
X`e ! S W T UcT \^ff^n g`_ YZWYTd g_[^ZhY ^\ ! �

! " p # �$ %" $S;� � $ & Ht % C u ' t

! S p # �$ %" $S;� � " ( $ ) Ht % C u ' <
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� ���� ~� |z�� �|��z� �H z{ 1 C ai� gY X d Xh � � �" t H� O V n gUc� S; r8 v p 9" t H> t YZ]c UcXU UcT gd X_T ^\ � gY X YU[Xg_cU YT_dT`U g` TX]c

]cX[U I bcT YTU ^\ Xff YXeefT ]^``T]Ug^`Y \^[ 1 gY eT`^UTe Ww �� I bcT[T gY
X `XUZ[Xf geT`Ug�]XUg^` ^\ � C �� n gUc � C ��� \^[ X`w a C o I %^[ X`w
hXUc � g` V m UcT f^ ]Xf h[^� T]Ug^`Y ^\ �� U^ UcT V X`e � X�TY g` ]cX[UY
X[T nTffjeT�`Te Zh U^ Yg_` m X`e g`UT_[XUg`_ UcTd nT ^WUXg` X y z~z� z�}��|�z{m eT`^UTe rV r� t 1 v t � r� t 1 vv m nTffjeT�`Te Zh U^ X dZfUgh fT ^\ G HI
qg`]T UcT ojX]Ug^` U[X`Y\^[d Y UcT ]cX[UY fg`TX[fw nT cX�T \^[ � C ��
X`e a C o �

� V r� t a1 v� r� t a1 v � p G a � � V r� t 1 v� r� t 1 v � rsv

rcT[T a � 	 gY UcT `XUZ[Xf X]Ug^` ^\ o ^` u P Ww d XU[g� dZfUghfg]XUg^` v I
bcT fT`_Uc 
 r� t 1 v gY eT�`Te XY �V r� t 1 vP X � r� t 1 vP I
s I� I ����/������ �.3��.3�� � %^[ F  " nT fTU

�� ���p Z ��1 C ai � � � C �� t 
 r� t 1 v & F �� <
�U gY x`^n` UcXU UcT 9�� >��� X[T X `TYUTe \Xd gfw ^\ ]^dhX]U YZWYTUY

^\ i n gUc i p N ��� � � I $^UT UcXU UcT[T X[T ]^dhX]U YZWYTUY ^\
i ncg]c X[T `^U ]^`UXg`Te g` X Yg`_fT �� m \^[ T�XdhfT UcT Z`g^` ^\
X YTkZT`]T \[^d ^`T YU[XUZd X`e gUY fgd gU h^g`U g` X`^UcT[ YU[XUZd I�^nT�T[ UcT \^ff^n g`_ c^feY ��H ^ �� � ��{���� ��� � ? ^ � �y �� � U ^ �� |z�I�|� �H ��� z�~}
�H �y �{� �� F  " �� |y �y�� � ? �� <
s I� I �� �3���.� � � |}~����{ ����y {��I �|� �z 1� gY X` X``ZfZY g` V
ncg]c gY gY^d TU[g] m n gUc [TYh T]U U^ UcT d TU[g] eT�`Te Ww 1 m U^ u \�[ �
�" t �� I � T[T � X`e � X[T [TYh T]Ug�Tfw UcT |�{|��H �{�� |� X`e y ���y� ^\
UcT ]wfg`eT[ m X`e � \� gY UcT � z��~�� ^\ UcT ]wfg`eT[ I � ����� |�{��
gY UcT gd X_T Z`eT[ UcT XW^�T gY^d TU[w ^\ UcT ]Z[�T u \�[ � 9�� > \^[
Y^d T �� C �" t �� I � ]w fg`eT[ gY � �� �� �~ g\ gU gY `^U h[^h T[fw ]^`UXg`Te g`
X`^UcT[ ]wfg`eT[ I $^UT UcXU X d X�gd Xf ]wfg`eT[ gY ]f^YTe X`e cXY Yg`j
_ZfX[gUgTY ^` TX]c ^\ gUY nXgYU ]Z[�TY I � |}~���{�|�~ ��|z�I z����z� ����y
{��I �|� �z 1� gY X �`gUT Z`g^` ^\ d X�gd Xf ]wfg`eT[Y rn gUc [TYh T]U U^ 1 v� ; t < < < t� = YZ]c UcXU V p N � B X`e UcT g`UT[g^[Y ^\ UcT � B X[T egY� ^g`U I
�U gY ]XffTe |z�I ~���~} I �{�z��| g\ Xff UcT d^eZfg X[T ]^ddT`YZ[XWfT rg IT Im
UcTg[ [XUg^ gY X [XUg^`Xf `ZdWT[v I
s I  I ��.3 � � �z{�� gY X kZ^UgT`U u  \! m ncT[T ! gY X egY][TUT YZW_[^Zh
^\ [X`x A I �`w ]^``T]UTe ]^dhX]U XW TfgX` SgT _[^Zh gY X U^[ZY m X`e g`
hX[Ug]ZfX[ X`w ]f^YTe ]^``T]UTe YZW_[^Zh ^\ X U^[ZY gY X U^[ZY I qZhh^YT" gY X U^[ZY X`e 9� r�v � � C u > gY X ^`TjhX[XdTUT[ YZW_[^Zh I bcT
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]^[[TYh^`eg`_ z� ��I�{�� ���{ �{���~���z��~ � z� gY eT�`Te Ww � � � p
� X � r�v m ncT[T � C u X`e � C " I bcT �^n gY d g`gd Xf g\ X`e ^`fw g\9� r�v � � C u > gY eT`YT g` " I

qZhh^YT " p u  \[  X`e 9� r�v � � C u > gY X ^`TjhX[XdTUT[ YZW_[^Zh I
bcT egd T`Yg^` ^\ " � p 9� r�v> gY TkZXf U^ UcT egd T`Yg^` ^�T[ � ^\
UcT fg`TX[ YhX` ^\ UcT ]^T� ]gT`UY ^\ � rHv rYTT T I_ I ��^%^qg�v I �U gY
TXYgfw YTT` UcXU \^[ X`w ^`TjhX[XdTUT[ YZW_[^Zh 9� r�v � � C u > ? " m
UcT [TYU[g]Ug^` U^ " � p 9� r�v> ^\ UcT ^`TjhX[Xd TUT[ U[X`YfXUg^` �^n gY
d g`gd Xf I �` hX[Ug]ZfX[ UcT X]Ug^` gY d g`gd Xf ^` " g\ X`e ^`fw g\ UcT
egd T`Yg^` ^�T[ � ^\ UcT fg`TX[ YhX` ^\ UcT ]^T� ]gT`UY ^\ � rHv gY TkZXf
U^ A I
s I� I �2/��3�/�3�� ����3��.����� � bcT c^[^ ]w]fT �^n nXY Yc^n`
Ww `TT]c �`T�� `^U U^ cX�T X`w eg�T[_T`U U[X� T]U^[gTY I � kZX`UgUXUg�T
�T[Yg^` ^\ UcgY [TYZfU m h[^�Te g` �� g�T� m n gff W T �T[w ZYT\Zf �
� .����3�3�� � r�� g�T� m bcd I � I�v � �y �{� �{� I z������ |z������� � t � t 	� �
��I ������ z�~} z� V � �� |y �y�� �H 1 C ai � �� ����{��~  ? u � ���
" ( 	 ) 	� �����H } 


\^[ X`w � C �� t UcT[T gY � C  YZ]c UcXU 
 r� t ��1 v & 	 t r�v
�y �� H z{ ��} F  " � � y���


�9� C  � ��� \C �� > � ) � �F
	 � K

� �< r�v

� I � R-L+KQ+ N, � RK R�)� -+L-
�` UcgY YT]Ug^` nT ]^ffT]U g`\^[d XUg^` XW^ZU UcT T� gYUT`]T ^\ d g`gd Xf

YTUY \^[ �X[g^ZY YZW_[^ZhY ^\ o I bcT ]XYT ^\ UcT c^[^]w]fT �^n gY eTXfU
n gUc g` �
� .����3�3�� � � ��� ^ ? i  � � ��{���� � ��� ~�� �  � ����~ �z ���y �{
^ z{ i � �y �� ��} |~z� �� ����{���� � �� H z{ �y � y z{z|} |~� � z� z� �
|z������ � � ���� �~ � ��� ��� � � ���� �~ � �� �� |z�I�|��
� {zzH � �` ]XYT � p im UcgY gY h[T]gYTfw �� g�T m �^[ I s I'� I bcT ]XYT� p ^ nXY `^U ]^`YgeT[Te T�hfg]gUfw g` �� g�T� m WZU \^ff^n Y ZYg`_ X`
geT`Ug]Xf h[^^\ I

%^[ o X`e ! nT cX�T UcT \^ff^n g`_ �
� .����3�3�� � � ��� ^  � � ��{���� zH i � ��� ~�� �  � ����~ �z ���y �{
o z{ ! � �y �� 

rgv �y �{� �� � |z�I�|� � ? ^ �� |y �y�� H z{ ��} � C ^ t
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