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V W XYZ[\]Y^ _`Za\ bc ^de dZ[Z^Z\f ^deZ`e^bY _ege`]hbi]^bZg Zj ] YZ[\]Y^ k be

_`Za\ l mdbc YZgYe\^ n]c bg^`ZoaYeo pf qnfe` ]go r bhse`cZg tuv l Vgo b^ ^a`geo
Za^ ^d]^ W XYZ[\]Y^ _`Za\c p ed]we ]c^Zgbcdbg_hf cb[ bh]` ]c YZ[\]Y^ kbe _`Za\c x
e l_ l ^de`e ey bc^ [ ]y b[ ]h ^Z`b z refh _`Za\c ]go gZ`[ ]hbie` Zj [ ]yb[ ]h ^Z`b l {bgYe
^deb` ey bc^egYe z ^de Yh]ccb|Y]^bZg \`Zp he[ n]c Zge Zj ^de [ ]bg }aec^bZgc l mde
Yh]ccb|Y]^bZg cYde[ e Zj YZggeY^eo W XYZ[\]Y^ _`Za\c bc Zj ^de c][ e jZ`[ ]c jZ`
YZ[\]Y^ YZggeY^eo k be _`Za\c l ~we`f YZggeY^eo W XYZ[\]Y^ _`Za\ d]c ] |gb^e
YZwe`bg_ ndbYd bc ] \`ZoaY^ Zj ^Z`ac ]go ] cb[\hf YZggeY^eo W XYZ[\]Y^ _`Za\ t��v z
]go ewe`f cb[\hf YZggeY^eo W XYZ[\]Y^ _`Za\ c\ hb^c bg^Z ] \`ZoaY^ Zj |gb^ehf [ ]gf
cb[\he cb[\hf YZggeY^eo W XYZ[\]Y^ _`Za\c t��v t��v l mde Yh]ccb|Y]^bZg pZbhc oZng
^Z ^de Y]ce Zj cb[\he W XYZ[\]Y^ _`Za\c t��v l Vgo bg ^dbc cb^a]^bZg z ] Y]ce pf Y]ce
YdeYs bg_ p]ceo Zg ^de �h]`sX~n bg_ hbc^ Zj `]^bZg]h \ceaoZ `e�eY^bZg _`Za\c d]c
cZhweo ^de \`Zp he[ jZ` Zoo \`b[ ec �t�v z t�v z t�v z t��v z t��v z t�uv z t��v z t��v� l �Z`
^de \`b[ e � z ^de sgZng `ecah^c bg ^dbc ob`eY^bZg YZgYe`g agb^]`f ]go c\ eYb]h agb^]`f
_`Za\c t��v z �XYZ[\]Y^ _`Za\c n b^d refh _`Za\ bcZ[Z`\dbY ^Z ]g ehe[ eg^]`f ]p ehb]g
�X_`Za\ t��v ]go ^de Y]ce Zj ^de eyYe\^bZg]h k be _`Za\ � � t��v l

�g ^dbc nZ`s ne YZgcboe` \`ZoaY^c Zj Z`^dZ_Zg]h _`Za\c ]go Yd]`]Y^e`bie ^de[
]c �XYZ[\]Y^ _`Za\c pf ^deb` ]ccZ Yb]^eo gZ`[ ]hbie` Zj ^de [ ]y b[ ]h ^Z`ac l �ejZ`e
ne c^]^e Za` [ ]bg `ecah^c z ne |`c^ d]we ^Z `eY]hh cZ[ e p]cbY gZ^bZgc Zj ^de ^deZ`f
Zj W XYZ[\]Y^ _`Za\c j`Z[ tuv l �Z` ja`^de` gZ^]^bZg ]go oe|gb^bZg ]c nehh ]c ^de
^deZ`f Zj W XYZ[\]Y^ _`Za\c cee ^de ca`wef ]`^bYhec t��v Z` t��v Z` ^de `eje`egYec
_bweg ^de`e l {bgYe ]hh ^de p]cbY gZ^bZgc ]`e nehh o bcYacceo bg ^dece ]go Z^de` \]\ e`c
ne see\ ey\h]g]^bZgc cdZ`^ ]go `eje` ^de bg^e`ec^eo `e]oe` ^Z ^de [ eg^bZgeo \]\ e`c
jZ` [ Z`e oe^]bhc l
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V hZZ\ c\]Ye � bc ] \]b` �� � �� � Zj c\]Yec z caYd ^d]^ caYd ^d]^ � � bc \ Zbg^eo
]go caYd ^d]^ ^de hZZ\ c\]Ye �� � bc e}abw]heg^ ^Z � l mde hZZ\ c\]Ye bgde`b^c
\`Z\ e`^bec j`Z[ ^de c\]Ye � z e l_ l � bc Y]hheo YZggeY^eo bj ^de c\]Ye � bc cZ ]go
|gb^e Z` � X|gb^e bj ^de bg^e_`]h YZdZ[ZhZ_f � � �� x� � w]gbcdec bg h]`_e oe_`eec ]go
bc bg ]gf oe_`ee ] |gb^ehf _ege`]^eo ]p ehb]g _`Za\ l mde hZZ\ c\]Ye � bc Y]hheo ]
W XYZ[\]Y^ _`Za\ z bj � bc � � X|gb^e ]go bj � ]go � � ]`e W XYZ[\he^e l 	 e`e z � � X|gb^e
[ e]gc ^d]^ � � �� x �� � bc |gb^e bg e]Yd oe_`ee ]go w]gbcdec bg h]`_e oe_`eec l

~we`f W XYZ[\]Y^ _`Za\ � d]c ] []y b[ ]h ^Z`ac 
� � � z ] [ ]y b[ ]h ^Z`ac
gZ`[ ]hbie` � � � ndbYd bc ] |gb^e ey^egcbZg Zj 
� ]go ] refh _`Za\ �� ndbYd
]Y^c Zg ^de W X]obY h]^^bYe �� �� � � ��
� �l �g ^dbc YZg^ey^ z 
� oegZ^ec ] YZ[\he^eo
^Z`ac ]go � cb_gb|ec [ ]\c � 
� �� �� ]go � � �� �� ndZce dZ[Z^Z\f |p e`c
]`e � � X|gb^e l mZ egca`e ^d]^ 
� � � bc [ ]yb[ ]h ^Z`ac ne ]hcZ d]we ^Z \a^ cZ[ e
[ ]yb[ ]hb^f YZgob^bZg Zg ^de [ ]\ �
� �� �� �e l_ l cee tuv z t��v Z` t��v� l mde
[ ]yb[ ]h ^Z`ac gZ`[]hbie` |^c bg^Z ] |p`]^bZg � 
� �� � � �� � �� ndbYd ]hcZ
oe^e`[ bgec ^de ]Y^bZg Zj �� Zg �
� `ec\ eY^bwehf Zg �� l mde [ ]\ � � �� ��
bc ]g ey^egcbZg Zj �
� �� �� l

mde YZ[\Zcb^bZg � �� � �� �� �� � j]Y^Z`c ^d`Za_d ] dZ[Z[Z`\dbc[ �� ��
�� �� � ]go bc ]hn]fc ]g e\ b[ Z`\dbc[ l mde se`geh Zj � �� �� �� � �� � � �� � �
`ec\ eY^bwehf ^de |p e` Zj ^de [ ]\ � � �� ��� �� � bc ] []y b[ ]h ^Z`ac gZ`[ ]hbie`
Zj ^de YZ[\Zgeg^ �� Zj ^de agb^ Zj � ]go ^de se`geh Zj �� �� �� �� � bc ^de refh
_`Za\ Zj �� l ~y][\hec Zj W XYZ[\]Y^ _`Za\c ]`e _bweg pf ^de W X]obY YZ[\he^bZg Zj
YZ[\]Y^ kbe _`Za\c l �j ^de _`Za\ Zj YZ[\Zgeg^c �� �� � Zj ] YZ[\]Y^ kbe _`Za\ �
bc ] |gb^e W X_`Za\ z ^deg ^de \]b` ���� � �� �� � _bwec `bce ^Z ] W XYZ[\]Y^ _`Za\ z ]hcZ
oegZ^eo pf � l �g \]`^bYah]` z ^de Z`^dZ_Zg]h _`Za\c � �� � _bwe `bce ^Z �XYZ[\]Y^
_`Za\c l
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�g ]g]hZ_f ^Z YZ[\]Y^ k be _`Za\c z ^de Yh]ccb|Y]^bZg YZg? eY^a`e `e]oc ]c
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Vc ]h`e]of [eg^bZgeo z jZ` Zoo \`b[ ec z ^dbc YZg? eY^a`e bc sgZng ^Z p e ^`ae l �g
^dbc Y]ce z Zge eweg Y]g \`ZZj ] ne]se` we`cbZg z g][ ehfz � ]go 2 ]`e bcZ[Z`\dbY
bj ]go Zghf bj � ]go < ]`e bcZ[Z`\dbY z ]go z bj bg ]oob^bZg � bc YZggeY^eo z
^deg b^ caA Yec ^Z d]we bcZ[Z`\dbY refh _`Za\ o]^] x b le l ^de`e ey bc^c ]g ]pc^`]Y^
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bcZ[Z`\dbc[ �� �� �< caYd ^d]^ �� ]go �< ]`e bcZ[Z`\dbY ]c �� X[ Zoahec l �cee
^de ]pZwe [eg^bZgeo `eje`egYec�l �a^ z ]c ] YZ[\]`bcZg Zj � ��� ]go �� �� � ]go Zj
�� ��� � �� ]go �W �� � cdZn z ] ne]se` we`cbZg Y]ggZ^ p e ^`ae jZ` ^de \`b[ e � l

�Z` W � � z ne n]g^ ^Z \`Zwe ^de YZg? eY^a`e jZ` |gb^e \`ZoaY^c Zj Z`^dZ_Zg]h
_`Za\c l
LM� 	��QP�� M �)- � � �� � �� � � �) ' 	 0�-) % *#1/ (- #4 #*-3 #. #0'$ . *#/% & '01 $)-
� �) ' � +(#,%'(- .*#/% 8 !3 )0 
 � '01 � '*) �&#, #*% 3�( �4 '01 #0$5 �4 -3 )5 '*)
 +�&#, #*% 3�(8

mde \`ZZj Zj ^dbc ^deZ`e[ bc p]ceo Zg dZ[Z^Z\f agb}aegecc `ecah^c jZ` \`ZoaY^c
Zj Z`^dZ_Zg]h _`Za\c t��v bg ^e`[ c Zj [ ZoX� YZdZ[ZhZ_f ]go
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� *##4 #4 !3 )#*), �8� 8 Vc cdZng bg t��v z ewe`f �XYZ[\he^e c\]Ye n b^d ^de c][ e [ZoX
� YZdZ[ZhZ_f ]c �� bc dZ[Z^Z\f e}abw]heg^ ^Z ^de �X]obY YZ[\he^bZg ���� l �

Vc ] YZ`Zhh]`f ne n bhh ]hcZ cee ^d]^ ^de _`Za\c �W �� ��� � �� ]go �� ��� � ��
c]^bcjf ^de ]pZwe YZg? eY^a`e l
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� *##4 8 ke^ � p e ] �XYZ[\]Y^ _`Za\ ndbYd bc  XbcZ[ Z`\dbY ^Z �� ��� � ��l {bgYe
� ���� �� ��  �� ���� �� � � �� z ^de �XYZ[\]Y^ _`Za\ � � ��� bc  XbcZ[Z`\dbY ^Z
� ��� � �� ]go ^de`ejZ`e z pf mdeZ`e[ �l� z bcZ[Z`\dbY ^Z � ��� � ��l mde \`Z? eY^bZg
�� � �� �� �� �� �� Zg ^de ceYZgo j]Y^Z` bc _bweg pf ^de Yh]ccbjf bg_ [ ]\ Zj ^de
gZg ^`bw b]h �Xob[ egcbZg]h [ZoX� YZdZ[ZhZ_f Yh]cc l mde |p e` Zj ^dbc [ ]\ bc �� l
^de c][ e dZhoc jZ` � � ��� � ���� l mdbc cdZn c ^d]^ �� ]go � �� ��� � ���� ]`e
e}abw]heg^ ]go ^d]^ � ]go �� ��� � �� ]`e bcZ[Z`\dbY ]c �XYZ[\]Y^ _`Za\c l

ke^ � p e ] �XYZ[\]Y^ _`Za\ z ndbYd bc  XbcZ[ Z`\dbY ^Z �W �� ��� � ��l mde
Yeg^e` Zj � Y]g p e `e]o Z j`Z[ ^de [ ]yb[ ]h ^Z`ac gZ`[ ]hbie` t�v l 	 egYe z � ]go
�W �� ��� � �� d]we ^de c][ e Yeg^e` e}a]h ^Z � �� ]go ^de }aZ^beg^c � �� � �� ��
]go �� ��� � �� ]`e  XbcZ[Z`\dbY ]go ^de`ejZ`e bcZ[Z`\dbY l {bgYe � bc ^de cb[\hf
YZggeY^eo YZwe` Zj � ]go �W �� ��� � �� ^de cb[\hf YZggeY^eo YZwe` Zj �� ��� � ��z
^de �XYZ[\]Y^ _`Za\c � ]go �W �� ��� � �� ]`e bcZ[Z`\dbY l �

{^]`^bg_ j`Z[ �Z`Zhh]`f �l� z ne \h]g bg ] ja`^de` \]\ e` ^Z \`Zwe agb}aegecc
`ecah^c jZ` ^de �XYZ[\]Y^ _`Za\ ! " �� � YZgc^`aY^eo bg t�v bg ^e`[ c Zj ^de []y b[ ]h
^Z`ac gZ`[ ]hbie` ]c nehh ]c bg ^e`[ c Zj ^de [ZoX� YZdZ[ZhZ_f Zj �! " �� �l

mde \]\ e` bc Z`_]gbieo ]c jZhhZn c l �g {eY^bZg � ne \`Zwboe cZ[ e j]Y^c jZ` Z`^dZ_X
Zg]h _`Za\c ]c �XYZ[\]Y^ _`Za\c ]go |y cZ[ e gZ^]^bZg l {eY^bZg � z ^de h]c^ ceY^bZg z
YZg^]bgc ^de ^eobZac \`ZZj Zj mdeZ`e[ �l� l re ]hcZ gZ^e ^d]^ YZdZ[ZhZ_f bc ]hn]fc
^]seg n b^d ���XYZeA Ybeg^c x b le l � � �� � � � � �� x � � �l

re n bhh ace ^de h]g_a]_e ]go ^deZ`f Zj W XYZ[\]Y^ _`Za\c ]hh Zwe` ^de \ h]Yec l �Z`
`eje`egYec z ]p Za^ W XYZ[\]Y^ _`Za\c ne `eje` ^de `e]oe` ^Z ^de ca`wef ]`^bYhec t��v
]go t��v Z` ^de `eje`egYec [eg^bZgeo ^de`e l
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re ^d]gs ^de � ]yX� h]gYsX�gc^b^a^ j �a` � ]^de[ ]^bs bg �Zgg jZ` ^de dZc\ b^]hb^f
ndeg ^dbc nZ`s n]c oZge l re ]hcZ ^d]gs ^de `eje`ee ndZ \ Zbg^eo Za^ ^Z ac ]g
]`_a[ eg^ ndbYd cb[\hb|eo \]`^c Zj Za` Z`b_bg]h \`ZZj Zj � `Z\ Zcb^bZg � l� �cee � h]b[
� l� �l

� M � PQRSTO� Q � QPO�Q�QN�� O��� M
�g ^dbc ceY^bZg ne \`Zwboe geYecc]`f j]Y^c ]pZa^ \`ZoaY^c Zj Z`^dZ_Zg]h _`Za\c

]go |y cZ[ e gZ^]^bZg l
� ML �QO�OUQN �NR � ���P�� M ke^ � � �� � 	 nb^d 	 
 �� � �� l re ace  ^Z
oegZ^e ^de _`Za\ � ��� l mde [ ]yb[ ]h ^Z`ac gZ`[ ]hbie` Zj � �� � bc bcZ[Z`\dbY ^Z
� ��� � � � �  l mde _`Za\ � ��� YZg^]bgc ] [ ]y b[ ]h ehe[ eg^]`f ]p ehb]g �Xcap_`Za\
�� �� � Zj `]gs � l re oegZ^e pf �� ���� �� �� �� � � 
� �� � ^de [ ]y b[ ]h ehe[ eg^]`f
]p ehb]g �Xcap_`Za\ Zj ^de [ ]y b[ ]h ^Z`ac Zj � �� �l re d]we ] ce}aegYe

�� �� � � ������ �� �� �� � �� � �� �� � �  � � �� � � � �� �

Zj bgYhacbZgc l
~we`f ehe[ eg^]`f ]p ehb]g �Xcap_`Za\ Zj � �� � bc YZg^]bgeo bg �� �� � l mde capX

_`Za\ �� �� � bc cehj Yeg^`]hbibg_ z b le l ^de bgYhacbZg �� �� � � �� �� � ��� �� �� bgoaYec
]g bcZ[Z`\dbc[ Zj �� �� � nb^d ^de Yeg^`]hbie` Zj �� �� � l mde refh _`Za\ � � �� � ��
�� �� � ��� �� � � bc bcZ[Z`\dbY ^Z �� ndbYd ]Y^c pf \ e`[a^]^bZgc Zg �� �� � l V Y^aX
]hhfz ^de gZ`[ ]hbie` � �� � ��� �� �� Zj �� �� � bc bcZ[ Z`\dbY ^Z � �� � �� � � �� �l V hh
^dbc jZhhZn c j`Z[ Yh]ccbY]h `e\`eceg^]^bZg ^deZ`fl � Z`eZwe` z � � �� � �� �x� ��� ��
� � ���� �� � x� ����� l

�Z` � � �� � �� � �z ^]sbg_ \`ZoaY^c ec^]p hbcdec ^de c][ e ^f\ e Zj _`Za\c ndbYd
|^ bg^Z ^de ob]_`][ Zj bgYhacbZgc

�� ����� 
�
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]go c]^bcjf ^de c][ e \`Z\ e`^bec l V[Zg_ Z^de` ^dbg_c ne YZhheY^ ^dece j]Y^c bg ^de
gey^ \`Z\Zcb^bZg l Vgo � � �� �� ��� � oegZ^ec ^de refh _`Za\ Zj �� bg � l

�f �� ne oegZ^e ^de YZ[\Zgeg^ Zj ^de agb^ Zj � l mdeg �� � �� �� �� � � bc
] \`ZoaY^ Zj c\ eYb]h Z`^dZ_Zg]h _`Za\c l re n bhh ]hcZ ace ^de gZ^]^bZg �� jZ` ^de
YZ[\Zgeg^ Zj ^de agb^ Zj ] W XYZ[\]Y^ _`Za\ � l
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� *##4 8 � � Zc^ Zj ^de \`ZZj bc Zpw bZac ]go�Z` ] c^`]b_d^ jZ`n]`o ]\\hbY]^bZg Zj `e]h
`e\`eceg^]^bZg ^deZ`fl �ghf �bb� ]go �bbb� geeo ] [Z`e oe^]bheo ]`_a[ eg^ l

V c ] \`ZoaY^ Zj  ]go ] n`e]^d \`ZoaY^ Zj � ��� n b^d ] cf[[e^`bY _`Za\ z ^de
[ZoX� YZdZ[ZhZ_f Zj � � �� � bc oe^eY^eo pf ehe[ eg^]`f ]p ehb]g �Xcap_`Za\c t��v
]go cZ bc ^de [ZoX� YZdZ[ZhZ_f Zj � � l mdbc \`Zwec \]`^ �bb� l

�]`^ �bbb� bc ] c^`]b_d^jZ`n]`o YZgce}aegYe Zj ^de he[[] p ehZn z ndbYd YZg^]bgc
^de Yh]b[ bg ] \]`^bYah]` Y]ce l �
�M� ����� M �)-  �� � ��� � �� 8 !3 ) �+*'0� � �� � �#4  )6/'$& �� '01 '$ $
)$), )0-'*5 '�)$�'0 � +&/ �.*#/% & �&#, #*% 3�( -# �� ����� '*) (#0� /. '-)18
� *##4 8 ke^ ������� �� �� � �� ���� p e ^de ehe[ eg^]`f ]p ehb]g �Xcap_`Za\ _bweg pf
^de \`ZoaY^ Zj ]hh o b]_Zg]h [ ]^`bYec l {bgYe �� �� ������� z � �� � � � �� l

mde `ec^ Zj ^de c^]^e[ eg^ ne \`Zwe pf bgoaY^bZg l �Z` g� � ^de`e bc gZ^dbg_ ^Z
cdZn l �Z` ]pp`ewb]^bZg ne ce^  � �� � ��� � � � l ke^ � �  � p e ]g ehe[ eg^]`f
]p ehb]g �Xcap_`Za\ Zj ob[ egcbZg �� ]go he^ 	 � �� p e ^de b[ ]_e Zj � agoe` ^de
\`Z? eY^bZg  �� �� ]go � 
 ^de se`geh Zj � �� 	 l mdeg z � 
 � �� ���� �� l

mde _`Za\ 	 ]Y^c Zg ^de ce^ � �� �� � ���� � � l �j ^d bc ]Y^bZg d]c [Z`e ^d]g
Zge Z`p b^ z 	 bc cap YZg?a_]^eo ^Z ^de cap_`Za\ � � � ��� z n de`e � � � z ]go
� bc cap YZg?a_]^eo ^Z  � �  �� l �f bgoaY^bZg df\ Z^decbc z � �� � � � � �� ]go
� �� � �� � � �� � � �l 	 egYe z ^de b[ ]_e Zj � �� � � � ��� nde`e �� � �
]go ��� �  �� ]`e ehe[ eg^]`f ]p ehb]g cap_`Za\c Zj [ ]y b[ ]h `]gs l V_]bg pf
bgoaY^bZg df\Z^decbc z � � bc YZg?a_]^eo ^Z � � ]go ��� ^Z � �� z n dbYd \`Zwec ^de
c^]^e[ eg^ bg ^dbc Y]ce l

�j ^de ]Y^bZg Zj 	 Zg � \`ZoaYec ey]Y^hf Zge Z`p b^ z ^deg � 
 � �� ���� �� � �� � ���
]go � 
 d]c ob[ egcbZg � � l {bgYe � �� ��� � � ��� z ^dbc b[\hbec ^d]^ � � ��� � ��
]go degYe ^d]^ � � �z ndbYd ]hcZ \`Zwec ^de c^]^e[ eg^ l �

� M � PQQ � Q � 	��QP�� LM� M
ke^ � �� �� � �� � � p e ] |gb^e \`ZoaY^ Zj Z`^dZ_Zg]h _`Za\c ]go he^ � p e ] �X

YZ[\]Y^ _`Za\ ndbYd bc  XbcZ[ Z`\dbY ^Z � l �g ^dbc ceY^bZg ne n]g^ ^Z \`Zwe ]
we`cbZg Zj � `Z\ Zcb^bZg � l� jZ` � l �^ n bhh bgYhaoe mdeZ`e[ �l� l

{bgYe � ]go � ]`e  XbcZ[ Z`\dbY z ne d]we ^de jZhhZn bg_ ob]_`][ Zj bgYhacbZgc
�� ����� 
�
==>

==>
�� ����� � ����� �

re oegZ^e pf �� � �� �� � ^de bgYhacbZg _bweg pf ^de p Z^^Z[ hbge l V c ]h`e]of
[ eg^bZgeo z �� oegZ^ec ^de YZ[\Zgeg^ Zj ^de agb^ Zj � l
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mde \`ZZj Zj ^dbc \`Z\Zcb^bZg c\ hb^c bg^Z cewe`]h \]`^c ]go bc nZ`seo Za^ bg ^de
`ec^ Zj ^dbc ceY^bZg l �g \]`^bYah]` z ^de \]`^c �bbb� ]go �bw � ]`e \`Zweo wb] bgoaY^bZgc z
ndbYd ^de[ cehwec c\ hb^ bg^Z cewe`]h c^e\c l
� M� � ���P� M V YYZ`obg_ ^Z ^de c\ hb^^bg_ Zj � � �� � �� � �z ^de [ ]yb[ ]h ^Z`ac
gZ`[ ]hbie` � � � � �� � � c\ hb^c bg^Z ] \`ZoaY^ l �f t��v z ^dbc b[\hbec ] c\ hb^^bg_
� �� �� � � caYd ^d]^ � �� � � � � � bc ] [ ]y b[ ]h ^Z`ac gZ`[ ]hbie` ]go caYd ^d]^
^de ob]_`][

�� � �� � � :;����� �
==>

==>
�� � � :;����� �

YZ[[a^ec l �g \]`^bYah]` z � � ]go � �� � � ]`e  XbcZ[ Z`\dbY l � Z`eZwe` z ]hh c^]^e[ eg^c
Zj � `Z\ Zcb^bZg � l� ]hcZ c\ hb^ bg ^de c][ e []gge` l 	 egYe z Zg ^de n]f Zj \`Zw bg_ ^de
\`Z\Zcb^bZg z ne ]hn]fc Y]g ]cca[ e ^d]^ � � � �� � bc ]g Z`^dZ_Zg]h _`Za\ l mdbc
eweg bc \ Zccbp he jZ` ^de bgoaY^bZgc geYecc]`f jZ` ^de \`ZZjc Zj �bbb� ]go �bw �l

� M� �PQQ � Q � �U� �NR �UU�� �]`^ �bb� jZhhZn c j`Z[ � `Z\ Zcb^bZg � l� �bb� z cbgYe
� bc ^de [ ]y b[ ]h ^Z`ac gZ`[ ]hbie` Zj � ]go cbgYe � � ��� � �� � � �� � � bc ]
[ZgZ[Z`\dbc[ tuv l

{bgYe �� bc cehj Yeg^`]hbibg_ bg � z ne d]we ��� ��� � � �� z ^Z Z l �f � `Z\ Zcb^bZg
� �bbb�z ewe`f [ZgZ[Z`\dbc[ Zj �� �� � ^]sec b[ ]_e bg �� � � l �f t��v z ^de`e
ey bc^ ] hbj^ �� �� � Zj �� � �� �� � caYd ^d]^ �� ��� � � �� ��� � bc ^de
[ ]yb[ ]h ^Z`ac gZ`[ ]hbie` l 	 egYe z ^de [ ]yb[ ]h ^Z`ac gZ`[ ]hbie` Zj �� ��� � bc �� l
mdbc b[\hbec ^d]^ �� ��� � bc obcY`e^e z ^de`ejZ`e b^c Zng []y b[ ]h ^Z`ac gZ`[]hbie` z
]go YZg_`aeg^ ^Z �� l mdbc \`Zwec ^de |`c^ \]`^ l �

�ejZ`e ne YZg^bgae n b^d ^de \`ZZj ne ob_`ecc jZ` ^de jZhhZn bg_ he[[] �
� M� ����� M � )- � � 
� �) '0 )$), )0-'*5 '�)$�'0 �+&/ �.*#/% 8 !3 )0 �� �� � '01
�� �� � '*)  +�& #, #*% 3�(8
� *##4 8 �f t� z � l�v z p Z^d �� �� �� �� � ]go �� �� �� �� � d]we ^de c][ e refh
_`Za\c ]go ^de`ejZ`e ^de c][ e [ ]y b[ ]h ^Z`ac gZ`[ ]hbie` z g][ ehf �� �� ��� �� �l
re Zghf d]we ^Z cdZn ^d]^ ^de YZ[\Zgeg^c Zj ^de agb^ ]`e  XbcZ[ Z`\dbY l

{bgYe � bc ] ^Z`]h cap_`Za\ ]go ^de`ejZ`e � � �� ]go cbgYe ��� �� � bc YZgX
^]bgeo bg �� z ne d]we ��� �� � � �� �� �� �l �a^ ^de refh _`Za\ Zj �� �� �� �
bc YZ[\he^ehf oe^e`[ bgeo pf ^de refh _`Za\ ]Y^bZg Zj � �� Zg ^de [ ]y b[ ]h ^Z`ac

� � 
� t� z � l�v l {bgYe �� ]go �� ]`e  XbcZ[ Z`\dbY z ]go cbgYe ^de c][ e dZhoc jZ`
� z p Z^d Yeg^`]hbie`c z �� ]go �� z d]we  XbcZ[ Z`\dbY YZ[\Zgeg^c Zj ^de agb^ l �
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� M� � �� U� M � *#% #&�-�#0 � 8� ���� �& -*/ ) 4 #* � �� � �� 8
� *##4 8 re \`Zwe ^dbc wb] ]g bgoaY^bZg Zwe` ^de Z`oe` Zj ^de refh _`Za\ Zj � l
�eY]ace Zj � e[ ]`s � l� ne Y]g ]cca[ e ^d]^ � � � �� �l �j � �� � ���z ^deg � �
� � � l Vgo jZ` � ��� ]hh Zj � `Z\ Zcb^bZg � l� bc ^`ae l mdbc bc ^de p e_bggbg_ Zj ^de
bgoaY^bZg l

�\ ^Z YZg?a_]^bZg � � � l {bgYe � � � ��� � � � �  z ^de _ege`]^Z` Zj �
bc _bweg pf ]g ehe[ eg^ � � ��� � � ����� � x � � � � � 
 � nb^d � � 
 � ���z � 
 � �
]go � 
  l {bgYe � �� � �� z ^de \ e`[a^]^bZg � bc Zj Z`oe` ^nZ l r b^dZa^ hZcc
Zj _ege`]hb^f ne Y]g ]cca[ e ^d]^ � � � ��; � 	��  � 
�� bc ] \`ZoaY^ Zj YZ[[a^bg_
^`]gc\ Zcb^bZgc l mde`ejZ`e � 
 �� ��� � � ���� � � ������ �  l �j � � � z ^deg �
ZpwbZachf bc cap YZg?a_]^eo ^Z �� l �j � � � ^deg 
 �� �� 
 ��� ]go ^de`e ey bc^c ]
� �� �� � 
 � �
� �� ndbYd bc geb^de` Yeg^`]h bg � gZ` bg � Z` bg � l �f ke[[]
� l� z �� �� 
 � ]go �� �� 
 � ]`e  XbcZ[ Z`\dbY l Vgo pf � `Z\ Zcb^bZg � lu �w bbb�z �� �� 
 �
bc ] \`ZoaY^ Zj Z`^dZ_Zg]h _`Za\c l � Z`eZwe` z cbgYe � 
 � 
� bc gZ^ Yeg^`]h bg � z
^dbc Yeg^`]hbie` d]c ] c[ ]hhe` refh _`Za\ ^d]g � l {bgYe �� ]go � ]`e YZg^]bgeo
bg ��� �� 
 � � � z � bc cap YZg?a_]^eo ^Z �� pf bgoaY^bZg df\ Z^decbc l �
� M � �� U� M � *#% #&�-�#0 � 8� ���� �& -*/ ) 4 #* '05 . )0 )*'$ )$), )0-'*5 '�)$�'0 � +.*#/%
� 8
� *##4 8 mdbc ^b[ e ne [ ]se ]g bgoaY^bZg Zwe` ^de Z`oe` Zj � l mde c^]`^bg_ \ Zbg^ Zj
^de bgoaY^bZg bc _bweg pf �h]b[ � l� l V_]bg z ne Y]g ]cca[ e ^d]^ � � � �� �l �j ^de
ob[ egcbZg Zj � bc _`e]^e` ^d]g �z ^de YZ[\Zcb^bZg � � � �� �� �� � d]c ] gZg ^`bw b]h
se`geh ]go ne Y]g c\ hb^ � �� � � � � � caYd ^d]^ � �� �� � � � �� l {bgYe � � bc YfYhbY z
b^ bc cap YZg?a_]^eo ^Z 
� z bg j]Y^ ^Z �� l mde Yeg^`]hbie`c �� �� � � ]go �� �� � � ]`e
 XbcZ[ Z`\dbY �ke[[] � l� �z ]go �� � �� �� � �l �f bgoaY^bZg df\ Z^decbc z � � bc
cap YZg?a_]^eo ^Z �� bgcboe Zj �� �� � �z ndbYd cdZn c ^d]^ � bc cap YZg?a_]^eo ^Z
�� bgcboe � l �

re []se ^de [ ]\ ��� �� �� bg^Z ] |p`]^bZg ]go oegZ^e ^de |p e` pf � ��� l
mde bgYhacbZg �� � �� �� � ec^]p hbcdec ] \`Zyf ]Y^bZg Zj �� Zg � ��� �cee tuv�
]go ^de dZ[Z^Z\f |yeo \ Zbg^ ce^ �� ��� ��� |^c bg^Z ] |p`]^bZg

�� ��� ��� �� ��W ���� � ��� ������ �� ��W ���� � �� �� �� �

mde ^Z^]h c\]Ye bc _bweg pf ]hh cehj [ ]\c Zj ��� ndbYd ]`e hbj^c Zj � �� l {bgYe
�� � � bc cehj Yeg^`]hbibg_ �� `Z\ Zcb^bZg � l� �b�� ^de |p e` bc dZ[Z^Z\bY]hhf obcY`e^e
]go ^de ce^ Zj YZ[\Zgeg^c � � �� �� ��� ��� ��� � bc ] _`Za\ z ^de refh _`Za\
�� ��� � Zj �� � � l {bgYe �� ���W ���� � ��� � � � �� ��� ��� �z ewe`f ehe[ eg^
Zj � � bc `e\`eceg^eo pf ]g ]a^Z[Z`\dbc[ Zj �� l mdbc ec^]p hbcdec ]g ]Y^bZg Zj
� � Zg �� ]c nehh ]c Zg ��� l
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� *##4 8 {bgYe � ]go � �� � ]`e  XbcZ[ Z`\dbY z ^de`e ey bc^c ] YZ[[a^]^bwe ob]_`][
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mde 	a`en bYi [ ]\ ]go agbwe`c]h YZ eA Ybeg^ ^deZ`e[ c ec^]p hbcd ] YZ[[a^]^bwe obX
]_`][

� � �� � �

''NNNNNNNNNNN

xxqqqqqqqqqq

� � ��� � :;
//
� � �� � �� �� �

mdbc \`Zwec \]`^ �b� l Vgo \]`^ �bb� bc ] c^`]b_d^jZ`n]`o YZgce}aegYe Zj ^dbc ob]X
_`][ l �
� M� � �� U� M
� � � � � 8 � #*)#7)* -3 )*) )9 �&- ' (3'�0 #4 �0 ($/&�#0& � � ��� � � � � ���� �� � �
� � ���� �� �
� *##4 8 V_]bg ne Y]g ]cca[ e ^d]^ � � � �� �l md]^ bc ^d]^ � � � �� �Z` � � �
^de ^nZ cap_`Za\c � � � ��� ]go ��� � � � _ege`]^e �� l mde bgYhacbZgc Zj
p Z^d cap_`Za\c ]`e bgoaYeo pf ^de refh _`Za\ bgYhacbZg � �� �� � � � � jZ` ]g
ehe[ eg^]`f ]p ehb]g �Xcap_`Za\ � �� �� � � �� l �f ke[[] � l� z �� �� � ]go �� �� �
]`e  XbcZ[ Z`\dbY l �Zn z ^de |`c^ \]`^ Zj ^de Yh]b[ jZhhZn c pf ]g bgoaY^bZg Zwe` ^de
Z`oe` Zj ^de refh _`Za\ l Vgo ^de h]c^ bc ^deg ] YZgce}aegYe Zj \]`^ �bb� ]go �bbb�
Zj � `Z\ Zcb^bZg � l�l �

mde gey^ Yh]b[ bc gZ^dbg_ pa^ \]`^ �bw � Zj � `Z\ Zcb^bZg � l�l mde ]`_a[ eg^ bg ^de
\`ZZj n]c \Zbg^eo Za^ ^Z ac pf ^de `eje`ee l �^ cb[\hb|ec ]go cdZ`^egc Za` Z`b_bg]h
\`ZZj l
� M� � �� U� M � � � � � 8
� *##4 8 Vc aca]h ne Y]g ]cca[ e ^d]^ � � � �� �l mZ \`Zwe ^de c^]^e[ eg^ ne
Zghf d]we ^Z YZ[\]`e ^de Z`oe`c Zj p Z^d _`Za\c l re YZgcboe` ^de ehe[ eg^ � ��
��� � � � � � � ���� �� 
 �� ���� �� �� l V Y^a]hhfz ^dbc ehe[ eg^ bc YZg^]bgeo bg 
� ]go
_ege`]^ec ^de cap_`Za\ � bg ^de \`ZZj Zj �h]b[ � lu l �f bgoaY^bZg z �� �� � ��
� ��� � � �� � ��l �g ^de Z^de` d]go ne Y]g Y]hYah]^e ^de [ZoX� YZdZ[ZhZ_f Zj
��� �� � n b^d ^de deh\ Zj ^de k]ggec � 
 XjagY^Z` tuv l ke^ � oegZ^e ]gf Zj ^de
YZ[\Zcb^bZgc

� � ��� � �� � � ���� �� � �� � � ���� �� � �� � � ���� � �� � � ��� �

n b^d ^]`_e^ � � ��� �l ke^ 
 �� � � oegZ^e ^de YZ[\Zge^ Zj ^de 
 XjagY^Z` ]ccZYb]^eo
^Z ^de [Z`\dbc[ � t��v l Vgo he^ "� `ec\ eY^bwehf "� oegZ^e ^de bcZ^`Z\f _`Za\ Zj �
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n b^d `ec\ eY^ ^Z ^de ]Y^bZg Zj � � Z` � � Zg �� l {bgYe ^de 
 XjagY^Z` bc ey]Y^ ]go
YZ[[a^ec z jZ` |gb^e _`Za\c z n b^d ^]sbg_ bgw]`b]g^c �e l_ l cee t��v� ne _e^ ] ce}aegYe
Zj [ZgZ[Z`\dbc[ c

� � ���� �� �� �� 
 �
� �� � ��� �� �� � � ���� ��� �� � � ���� ��� �

�f bgoaY^bZg df\ Z^decbc z �� �� � �� � ��� � � �� � �� ]c �XYZ[\]Y^ _`Za\c l {bgYe
"� � � � � ��� � �� �� ��� ��� � z ]hh [ ZgZ[Z`\dbc[ ]`e bcZ[Z`\dbc[ ]go � � �
��� � "� � "� l

�Zn ne hZZs ]^ ^de Z`p b^ Zj � agoe` � � l ke^ � 
 p e ]g ehe[ eg^ bg ^de Z`p b^
ndbYd d]c � YZ`obg]^ec e}a]h ^Z ��l {bgYe � ]go � 
 ]`e YZg?a_]^e bg � pZ^d d]we
^de c][ e oe^e`[ bg]g^ l mdbc b[\hbec ^d]^ � bc eweg l 	 egYe z cbgYe �� � � � z � 

bc YZg?a_]^e ^Z ]g ehe[ eg^ bg 
� n b^d ^de c][ e ga[p e` Zj �� �c l re Y]g ]cca[e
^d]^ � 
 
 
� l {bgYe p Z^d ]`e YZg?a_]^e bg � ^def ]`e ]h`e]of YZg?a_]^e bg � l
mde`ejZ`e z ^de`e ey bc^ ]g ehe[ eg^ bg �� � �� � �� ndbYd ^`]gc\ Z`^c � bg^Z � 
 l
^d bc b[\hbec ^d]^ � � � z ^d]^ ^de � � XZ`p b^ Zj � bc ^de c][ e ]c ^de �� XZ`p b^ z ^d]^
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