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ST UVW X VYZ [\]]^_^`a ^Tbcdefg`e bh` Tdb^dT di \ jT^b` dce`c ^Ta\c^\Tb di
kTdb] l m^T^b` dce`c ^Ta\c^\Tb] g\T n ` e`jT`e idc o \pp^Tq] ^T o dc` q`T`c\_
]`bb^Tq] ]d _dTq \] bh` e^]gc^o ^T\Tb h\] gde^o `T]^dT V ^T bh` ifTgb^dT ]p\g` l
ST UVZ r cTd_e e`jT`e bhc`` ^Ta\c^\Tb] di dce`c V idc p_\T` gfca`] l sh`]`
^Ta\c^\Tb] h\a` \ _d g\_ T\bfc` t bh`u ed Tdb e^]b^Tqf^]h e^v`c`Tb gdopdT`Tb]
di bh` ]\o ` bdp ]bc\b\ di bh` e^]gc^o ^T\Tb l w`g`Tb_u [ ^cd q`T`c\_^x`e rcTd_e y]
^Ta\c^\Tb] bd bh` g\]` di gfca`] dT ]fci\g`] UVzZ l [ ^cd y] q`T`c\_^x\b^dT ^] n\]`e
dT wdkh_^T y] gdop_`{ dc^`Tb\b^dT idcof_\ idc c`\_ \_q`nc\^g gfca`] UV| X V}Z l

ST bh^] p\p `c ~` gdT]^e`c o \pp^Tq] di dc^`Tb`e ]fci\g`] bd �fg_^e`\T }�
]p\g` l �` ]bfeu ]p `g^\_ dce`c V ^Ta\c^\Tb] ~h^gh ~` g\__ _d g\_ l sh` Tdb^dT
���������� ��������� �� � ����� ���� ��� ������ � ������ ������� �������� �������
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di _d g\_^bu ^] ]_^qhb_u o dc` c^q^e bh\T bh` dT` f]`e nu rcTd_e t ~` c`�f^c`
bh\b bh` a\_f`] di \T ^Ta\c^\Tb q`b bh` ]\o ` ^Tgc`o `Tb dTg` bh` ^o \q`] di
bh` o \pp^Tq] `{p `c^`Tg` bh` ]\o ` _dg\_ n^ifcg\b^dT l

�` q^a` \ gdop_`b` _^]b di ^Tb`q`c \Te ode | _dg\_ ^Ta\c^\Tb] di q`T`c^g
o \pp^Tq] \Te di q`T`c^g ^oo `c]^dT] ��`gb^dT] | \Te }� l mdc `{\op_` X ~`
]hd~ bh\b X n `]^e`] bh` Tfon `c] di p^Tgh \Te bc^p _` p d^Tb] X bh`c` ^] `{\gb_u
dT` o dc` ^Tb`q`c _d g\_ ^Ta\c^\Tb X ~h^gh ~` g\__ �� X di q`T`c^g o \pp^Tq] di
]fci\g`] ^Tbd �� l �fc ^Ta\c^\Tb] pcda^e` T`~ c`]bc^gb^dT] dT bh` Tfon `c] di
n^ifcg\b^dT] efc^Tq ]ph`c` `a`c]^dT] �]fn]`gb^dT } l|� l

ST �`gb^dT � ~` c`_\b` �� bd \ _d g\_ ^Ta\c^\Tb �	 ~h^gh ^] a`cu ]^o ^_\c bd
bh` ^Tb`qc\_ idco di wdkh_^T y] gdop_`{ dc^`Tb\b^dT idcof_\ UV� X Vz X |
Z l

rcTd_e idfTe \ idcof_\ idc h^] e^c`gb ]`_ib\Tq`Tgu p_\T` gfca` ^Ta\c^\Tb
� O f]^Tq _^Tk^Tq Tfon `c] di gdcc`]p dTe^Tq _`q`Tec^\T gfca`] U| X }Z l ST �`g�
b^dT � �	 ^] `{pc`]]`e ^T b`co ] di _^Tk^Tq Tfon `c] ^T � �� � di b~d a\c^`b^`]
hdo `dodcph^g bd bh` ]dfcg` ]fci\g` l �T` di bh` a\c^`b^`] ^] \ o de^j`e _`q`T�
ec^\T _^ib di bh` ^o \q` di \ q`T`c^g o \pp^Tq X bh` ]`gdTe dT` ^] bh` �T`q\b^a` y
di bh` jc]b l

ST �`gb^dT � X id__d~ ^Tq U| X }Z \Te �`gb^dT � X ~` ^Tbcdefg` b~d _^Tk^Tq
Tfon `c] idc \ q`T`c^g ^oo `c]`e hup `c]fci\g` ^T �� l sh`]` Tfon `c] \c` _d g\_
^Ta\c^\Tb] ef\_ bd bh` e^c`gb \Te ^Ta`c]` ]`_ib\Tq`Tg^`] di \ hup `c]fci\g` l

�`gb^dT W gdTb\^T] pcddi] di \__ bh`dc`o ] di bh` pc`a^df] ]`gb^dT] l
sh` \fbhdc ^] a`cu qc\b`if _ bd sh` �T^a`c]^bu di � `dcq^\ X rbh`T] X \Te

bd � \b`o \b^]k ST]b^bfb X r \chf] �T^a`c]^b`b X bh` ^T]b^bfb^dT] ~h`c` bh` ~dck
~\] edT` X idc bh`^c k^Te hd]p^b\_^bu \Te ]fpp dcb l

� ������� �������� �!�"

#dg\__uX bh` ^o \q` di \ q`T`c^g o \pp^Tq di \ j{`e g_d]`e ]fci\g` $ bd ��
^] `^bh`c \ ]o ddbh ]h``b X dc bc\T]a`c]\_ ^Tb`c]`gb^dT di `^bh`c | dc } ]o ddbh
]h``b] X dc \ � h^bT`u fonc`__\ �bh` ^o \q` di �% & ' � () �% & ' * & %' �� �]`` m^q lV� l
� \pp^Tq] ~ ^bh o dc` gdop_^g\b`e ^o \q`] idco \ +,- ./,0 ,1213 hup `c]fci\g`
4 ^T bh` ^TjT^b`�e^o `T]^dT\_ ]p\g` 5 di \__ 6 7 o\p] $ ) �� l

sh` e^]gc^o ^T\Tb ]fne^a^e`] 5 ^Tbd gdTT`gb`e gdopdT`Tb] l r Tfo `c^g\_
,182/,213 ^] \ ~\u bd \]]^qT Tfon `c] bd `\gh di bh`]` gdopdT`Tb] l

� da^Tq \_dTq \ q`T`c^g p\bh ^T 5 X ~` ~\bgh bh` 9fop] X \] ~` p\]] bh`

|
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e^]gc^o ^T\Tb X di bh` a\_f`] di \T ^Ta\c^\Tb l �` ]\u bh\b dfc ,182/,213 ,- ��.2 �
^i `a`cu 9fop ^] gdop_`b`_u e`b`co ^T`e nu bh` e^v`do dcph^]o bup ` di bh`
_d g\_ n^ifcg\b^dT di bh` ^o \q` \b bh` ^T]b\Tb di gcd]]^Tq di bh` e^]gc^o ^T\Tb l

�02/� � rcTd_e y] p_\T` gfca` ^Ta\c^\Tb   UV X | X }Z ^] Tdb _d g\_ ^T dfc ]`T]`
]^Tg` bh` gddc^`Tb\b^dT di bh` gdcc`]p dTe^Tq ]bc\bfo di bh` e^]gc^o ^T\Tb ^T�
ad_a`] q_dn\_ ^Tidco \b^dT \ndfb bh` ^o \q` l

��� ��� ��� ������

sh`c` \c` W bup `] di _d g\_ `a`Tb] dT bh` ^o \q` bh\b b\k` p_\g` \b q`T`c^g
p d^Tb] di 4 X ^ l` l d ggfc \_dTq q`T`c^g gfca`] ^T 5 UVVX V
 X YZ �m^q] l | \Te }� t
�� � `__^pb^g b\Tq`Tgu di b~d ]o ddbh ]h``b] �
�� � hup `cn d_^g b\Tq`Tgu di b~d ]o ddbh ]h``b] �
�� � �idc �bc^p _` y� X b\Tq`Tgu di bh` _^T` di ^Tb`c]`gb^dT di b~d ]o ddbh ]h``b]

bd \ bh^ce ]o ddbh ]h``b �\__ bh` bhc`` ]h``b] \c` p\^c~ ^]` bc\T]a`c]\_� �
�� � �idc ��f\ecfp_` y� X idfc ]o ddbh ]h``b] ^Tb`c]`gb^Tq \b bh` ]\o ` p d^Tb �
�6 � �idc �gfp y� X \ ]o ddbh ]h``b p\]]`] bhcdfqh \ p^Tgh pd^Tb �
�� � n^cbh di \ nfnn_` ~ ^bh b~d p^Tgh pd^Tb] 9d^T`e nu \T ^Tb`ca\_ di ]`_jT�

b`c]`gb^dT �
�� � �idc �gdT`] y ^T wf]]^\T � X bh` hup `cn d_^g a`c]^dT di � l

}



r _dg\_ gddce^T\b` idco idc � \Te � ^] �% & ' � () �% & ' * & ' �% * � ' * � ���
�bh` c`\_ p\c\o `b`c � ^Tgc`\]`] icdo bh` _`ib bd bh` c^qhb ^T m^q l} n `^Tq x`cd
^T bh` o ^ee_`� l

sh` ]`a`T n^ifcg\b^dT] e`jT` ]`a`T bdp �^ l` l bdp�e^o `T]^dT\_� ]bc\b\ di
bh` e^]gc^o ^T\Tb l
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ST dce`c bd \]]^qT \ 9fop di \T ^Ta\c^\Tb bd \ ]bc\bfo X ~` ~ ^__ T``e bd gddc^`Tb
bh` ]bc\bfo �fT_`]] ~` ~dck ~ ^bh \ � * �^Ta\c^\Tb� l
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sh`c` ^] \ T\bfc\_ ~\u bd gddc^`Tb � di dfc W ]bc\b\ l sh^] gdcc`]p dTe] bd
o da^Tq icdo bh` _`ib bd bh` c^qhb ^T m^q] l | \Te } l � \o `_uX ~` ]\u bh\b \
�2--,1� bhcdfqh bh` ]bc\bfo ,- � �-,3,8� ^i bh` p\]]^Tq q^a`] n^cbh bd ]do `bh^TqT`~ dT \ q`T`c^g ^o \q` t

� � X \ T`~ g^cg_` di ]`_jTb`c]`gb^dT �
� � X b~d T`~ bc^p _` p d^Tb] �
� 6 X dT` T`~ bc^p _` p d^Tb �
� � &� X b~d T`~ p^Tgh p d^Tb] l

ST \__ bh`]` g\]`] X `{g`pb � X bh ^] ^] `�f^a\_`Tb bd bh` \pp `\c`Tg` di \ T`~
|�gug_` dT \ q`T`c^g ^o \q` l

ST bh` b~d c`o \^T^Tq g\]`] X � \Te � X bh` ]^o ^_\c pcdg`efc` i\^_] t bh`
^T ^b^\_ \Te jT\_ p^gbfc`] di m^q l| ^T `\gh di bh` b~d ]`c^`] \c` _d g\__u e^v`d�
o dcph^g l

�



��� � ��
�� �
� ��� ��	�
��� ��������
mcdo Td~ dT ~` \]]fo ` bh` ]dfcg` ]fci\g` $ dc^`Tb`e l sh^] \__d~ ] f] bd
c`jT` bh` ]bc\b^jg\b^dT di bh` e^]gc^o ^T\Tb l

#`b f] j{ dc^`Tb\b^dT] di $ \Te �� l �` dnb\^T \ g\TdT^g\_ gddc^`Tb\b^dT
di bh` ^o \q` \b ^oo`c]^a` p d^Tb] c`�f^c^Tq bh\b bh` ic\o ` �Tdco \_ di bh`
gddc^`Tb\b^dT X bh` ^o \q` di \ p d]^b^a` ic\o ` di $ � ^] \ p d]^b^a` ic\o ` ^T �� l

�` Td~ \ee bh` ^Tefg`e gddc^`Tb\b^dT] di bh` ]h``b] ^T \__ bh` W n^ifcg\�
b^dT] di bh` pc`a^df] ]fn]`gb^dT l sh^] ]p_^b] bh`o ^T |
 ]fn g\]`] _^]b`e n `_d~
�]`` m^q l� idc V� di bh`o � l 	dT]^e`c^Tq \ |�]ph`c` bh\b gdT]^]b] di p^`g`] di
]`a`c\_ ]o ddbh ]h``b] �~^bh bh`^c d~T gddc^`Tb\b^dT]� X ~` g\__ \ p^`g` � �-,	
3,8� ^i ^b h\] bh` dfb`c gddc^`Tb\b^dT l sh` dfb`c gddc^`Tb\b^dT ^] \_]d g\__`e
� �-,3,8�X bh` ^TT`c dT` ^] g\__`e 1 ��23,8�l

�` ]p_^b bh` ]bc\b\ t
� � & � &� ^T � 
 & � � 
 & V & | X � 
 & � � 
 & V & | & } X � 
 & � � | & } & � l  `c` � ^] bh`
Tfon `c di p d]^b^a` p^`g`] di bh` \pp `\c^Tq ]ph`c` �bh`c` ^] bh` a\T^]h^Tq
b`bc\h`ecdT ^T bh` � �g\]`] ~h^gh h\] � � � pd]^b^a` p^`g`]� �

� � ^T � O \Te � � t bh` ]h``b] X \b bh` b\Tq`Tgu pd^Tb X h\a` gd^Tg^e^Tq X
c`]p `gb^a`_u dpp d]^b` X gd dc^`Tb\b^dT] �

� 6 ^T 6 � �� & � & � � � & � t idc bh` \pp `\c^Tq gfp�]h\p `e |�]ph`c` X � \Te
� \c` bh` ]^qT] di bh` gddc^`Tb\b^dT] di bh` _\b`c\_ �h\a^Tq bh` p^Tgh
p d^Tb� \Te ndbbdo p^`g`] c`]p `gb^a`_u �

� � ^T � O \Te � � t bh` ]fp `c]gc^pb ^] bh` gddc^`Tb\b^dT di bh` \pp `\c^Tq
]ph`c` �

� � ^T � O \Te � � t bh` ^Te`{ ^] bh` gddc^`Tb\b^dT di bh` _d g\_ �bfnf_\c y
p\cb n `idc` bh` n^ifcg\b^dT l

�` gdTb^Tf` ~ ^bh bh` gddc^`Tb\b^dT di bh` e^]gc^o ^T\Tb l
� � �` gddc^`Tb bh` � � \Te � � ]bc\b\ ^T bh` e^c`gb^dT di ^Tgc`\]` di bh`
Tfon `c di p d]^b^a` i\g`] di bh` _d g\_ b`bc\h`ecdT �m^q l�� l �fb bh`c` ^] ]b^__
Td _d g\_ �^T bh` ]`T]` ^Tbcdefg`e \n da`� ~\u bd e^]b^Tqf^]h n `b~``T bh` b~d
]^e`] di bh` � * ]bc\bfo l
� � sd gddc^`Tb � � ~` gdT]^e`c bh` b~d p d^Tb] di $ \b ~h^gh ~` q`b b\Tq`Tgu
idc bh` e`q`T`c\b` o \pp^Tq l �` ]\u bh\b bh` gcd]]^Tq di bh` ]bc\bfo ^]

�
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pd]^b^a` ^i bh` c`_\b^a` o db^dT di bh` ^o \q`] di bh` b~d p d^Tb] dggfc] dppd]^b`
bd bh` gddc^`Tb\b^dT] di bh` ]h``b] �m^q l�� l

�Tg` \q\^T X bh`c` ^] Td ~\u bd gddc^`Tb � O nu dT_u _d g\_ o `\T] l
ST ~h\b id__d~ ] bh` bdp ]bc\b\ di bh` e^]gc^o ^T\Tb \c` \_~\u] b\k`T ~ ^bh

bh` gddc^`Tb\b^dT] ^Tbcdefg`e ^T bh^] ]`gb^dT l � * \Te � O \c` Tdb gddc^`Tb`e l
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� ^a`T \T ^Ta\c^\Tb � di q`T`c^g o \pp^Tq] X ~` g\T `T_\cq` ^b] edo \^T 5 � 4
bd ^Tg_fe` q`T`c^g p d^Tb] � di \ gddc^`Tb`e bdp ]bc\bfo  � 4 � 5 UVW X VYZ l
mdc bh^] ~` b\k` b~d p d^Tb] X O \Te � X g_d]` bd � ^T 5 X bd bh` p d]^b^a` \Te
T`q\b^a` ]^e`] di  c`]p `gb^a`_ul �` ]`b � �� � � � �O � � � �� � l Si � ^] \_d g\_ ^Ta\c^\Tb X bh` a\_f` dnb\^T`e ed`] Tdb e`p `Te dT \ p\cb^gf_\c ghd^g` di
q`T`c^g � �  l
��������� � �� � �� � � � ��� ^] bh` � �0� di bh` _d g\_ ^Ta\c^\Tb � \_dTq bh`]bc\bfo  l

sd \]]^qT \ 9fop bd \ _dg\_ �* �^Ta\c^\Tb ~` ed Tdb T``e \Tu gddc^`Tb\b^dTdi  l

Y



�T bh` dbh`c h\Te X \ _d g\_ ^Ta\c^\Tb � dT 5 � 4 ^] e`jT`e X fp bd \T
\ee^b^a` gdT]b\Tb X nu ^b] 9fop] \_dTq bh` |
 ]bc\b\ di bh` e^]gc^o ^T\Tb l sd
g\_gf_\b` bh` a\_f` � � � ^T bh^] ]^bf\b^dT X ~` T``e bd t
�V� ghdd]` bh` a\_f` di � dT \ e^]b^Tqf^]h`e q`T`c^g o \pp^Tq � �
�|� 9d^T � \Te  nu \ q`T`c^g p\bh � ^T 5 �

�}� g\_gf_\b` bh` ^Te^g`] di ^Tb`c]`gb^dT � �  di � ~^bh `\gh di bh` |
 ]bc\b\
 �

��� ]`b � � � � �
�
�� �  �� �� � � � �� � �

� i gdfc]` X bh ^] of]b n ` ^Te`p `Te`Tb di bh` ghd^g` di � l �^Tg` 5 ^] gdTbc\gb^n _` X
bh` ^Te`p `Te`Tg` ^] `�f^a\_`Tb bd a\T^]h^Tq di bh` ^Tgc`o `Tb di � �gdfTb`e
^T bh` \n da` ~\u � \_dTq \Tu ]o \__ _ddp ^T 5 \cdfTe bh` ]`b di TdTq`T`c^g
p d^Tb] di 4 l sh^] ]`b h\] gde^o `T]^dT | ^T 5 l

sd ]hdcb`T bh` Tdb\b^dT X ~` ~ ^__ ~ c^b` \ _d g\_ ^Ta\c^\Tb \] \ _^T`\c gdon^�
T\b^dT di bh` ]bc\b\ ~ ^bh bh` gd `� g^`Tb] `�f\_ bd bh` 9fop] l mdc bh` o do `Tb
bh` ^Ta\c^\Tb] \c` gdT]^e`c`e fp bd bh` \ee^b^a` gdT]b\Tb] l

	h`gk^Tq di bh` ^Te`p `Te`Tg` gdTe^b^dT �~h^gh ^] \ c\bh`c cdfb^T` ]bfeu
di q`T`c^g |�p\c\o `b`c i\o ^_^`] di o \pp^Tq]� pcda^e`] t
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rT dc^`Tb`e g^cg_` ^oo `c]`e ^Tbd \ p_\T` h\] \ ~ ^Te^Tq Tfon`c l �u dT` di
o \Tu `�f^a\_`Tb e`jT^b^dT] X bh ^] ^] bh` Tfon `c di cdb\b^dT] di bh` b\Tq`Tb
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\ p_\T` X ~` pfTgbfc` bh` ]ph`c` \b \Tu p d^Tb Tdb dT bh` g^cg_` \Te b\k` bh`
p\c^bu di bh` p_\T` ~ ^Te^Tq Tfon `c l sh^] p\c^bu ed`] Tdb e`p `Te dT bh`
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 `c` �� ^] bh` c`]bc^gb^dT di bh` ^Ta\c^\Tb di sh`dc`o | l� \Te ~ ^__ \p�
p `\c idc \Tu dc^`Tb`e ]fci\g` X Tdb dT_u idc bh` ]ph`c` l sh` c`\]dT ~hu ~`
idcof_\b` bh` bh`dc`o idc ]ph`c`] dT_u ^] \] id__d~ ] l

	dT]^e`c^Tq n^ifcg\b^dT] ^T \__ p d]]^n _` q`T`c^g |�p\c\o `b`c i\o ^_^`] di
^oo `c]^dT] di \ ]fci\g` �\] ^T pcddi] di bh` jc]b bhc`` bh`dc`o ]� ^b ^] `\]u
bd ]hd~ bh\b \ ]o \__ _d dp ^T 5 � \cdfTe bh` ]`b di TdTq`T`c^g p d^Tb] di bh`
e^]gc^o ^T\Tb ^Tb`c]`gb] bh` ]bc\bfo � \T `a`T Tfon`c di b^o `] l �fb 5 �
h\] TdTbc^a^\_ ifTe\o `Tb\_ qcdfp l r ~`__�e`jT`e ^Ta\c^\Tb ]hdf_e h\a` x`cd
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dce`c`e |�ic\o ` di bh` b\Tq`Tb ]p\g` bd  * \b \ e^]b^Tqf^]h`e pd^Tb bd \
e^]b^Tqf^]h`e dce`c`e |�ic\o ` \b \ e^]b^Tqf^]h`e p d^Tb di �� � idc dfc T``e] ^b
^] `Tdfqh bd gdT]^e`c dT_u o \ck`e ^oo `c]^dT]� ^] ic``_u q`T`c\b`e nu \ _d dp
UV�Z e`]gc^n `e ^T UzZ l sh^] _d dp ^Tb`c]`gb] � b~ ^g` l
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#`b � � � n ` bh` Tfon`c di gcd]]^Tq] di bh` ]bc\bfo  �bh` ]^qT] di bh`
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nfnn_` \Te e`\bh di \ p d]^b^a` dT` �m^q l�� l sh` c^qhb�h\Te ]^e`] di bh` jc]b
bhc`` c`_\b^dT] \c` bh` ^Tgc`o `Tb] di bh` _d g\_ ^Ta\c^\Tb] di sh`dc`o ] | l| \Te
| l� \_dTq bh^] p\bh l

rTdbh`c ~\u bd pcda` bh` 	dcd__\cuX Tdb f]^Tq \Tu p\cb^gf_\c p\bh X id__d~ ]
icdo bh` e`]gc^pb^dT di \T ^Tb`qc\_ ^Ta\c^\Tb di bh` T`{b ]`gb^dT l
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ghdv nu `{p_^g^b pc`]`Tb\b^dT di \T `a`c]^dT ~ ^bh dT` �f\ecfp_` p d^Tb UzZ l
sh^] ^op_^`] X nu bh` ~\uX bh\b X efc^Tq \T `a`c]^dT X bh`c` \c` \b _`\]b b~d
pd]^b^a` gcd]]^Tq] di � bd gc`\b` bh` a`cb^g`] di bh` b`bc\h`ecdT a\T^]h^Tq dT
� l sh` n\]^g _ddp ^T 5 � X o `Tb^dT`e ^T bh` gdoo`Tb] \ib`c sh`dc`o } l| X ^] \
gdopd]^b^dT di bh` `a`c]^dT di UzZ ~ ^bh ^b] �o^ccdc ^o \q` yl
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�` ^Tbcdefg` Td~ \T ^Ta\c^\Tb di q`T`c^g o \pp^Tq] icdo dc^`Tb`e ]fci\g`] bd
}�]p\g` bh\b ^] a`cu ]^o ^_\c bd bh` ^Tb`qc\_ ^T wdkh_^T y] gdop_`{ dc^`Tb\b^dT
idcof_\ idc c`\_ \_q`nc\^g p_\T` gfca`] UV| X V} X V� X VzZ l sh^] ^Ta\c^\Tb bfcT]
dfb bd n ` _d g\_ X a`cu g_d]`_u c`_\b`e bd �� l

� �� � ������
#`b So  n ` bh` ^o \q` di \ q`T`c^g o \pp^Tq di \ ]fci\g`
 t $ ) �� l s\k` \ p d^Tb � ^T �� Tdb dT bh` ^o \q` l 	dT]^e`c \ ]o \__
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b^dT di bh` ^o \q` dTbd bh` ]ph`c` e`jT`] \ bhcdfqh o \pp^Tq icdo $ bd bh`
]ph`c` l �` e`Tdb` nu ��� �� � bh` e`qc`` di bh^] o \pp^Tq l
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_\cu } l| l� ^T U|
Z idc bh` ^Ta\c^\Tb � � di p_\T` gfca`] l

sh` pcddi di sh`dc`o � l| gdT]^]b] ^T bh` gdop\c^]dT di bh` 9fop] di
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�02/� � sh` e`jT^b^dT di �	 ^] ]^o ^_\c bd bh` idcof_\ idc g\_gf_\b^Tq bh`
~ ^Te^Tq Tfon`c  di \ q`T`c^g p_\T` gfca` U|
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Z idc bh` ^Ta\c^\Tb � � di p_\T` gfca`] l sh` pcddi di sh`dc`o � l�
^] q^a`T ^T ]fn]`gb^dT W l� l

� �� ��

����� ���� �� 	�
�

#`b f] ghdd]` \ ]u]b`o di gdT]b\Tb] � �� � idc bh` ]u]b`o di _d g\_ ^Ta\c^\Tb]
�	 � � �� � dT bh` ]p\g`] di o \pp^Tq] di ]fci\g`] di q`Tf] � bd �� X ^T dce`c bd
q`b \ qdde ^Ta\c^\Tb dT bh` fT^dT di \__ bh`]` ]p\g`] l r ] ^T UVZ X idc bh` Tdb^dT
di �qddeT`]]� _`b f] b\k` \ee^b^a^bu ~ ^bh c`]p `gb bd bh` gdTT`gb`e ]foo \b^dT l
Sb bfcT] dfb bh\b ~` h\a` bd e^]b^Tqf^]h b~d bup `] di ]fgh ]foo\b^dT l sh`
]`b] di bh` gdT]b\Tb] � �� � idc bh` b~d bup `] \c` e^]b^Tgb l

r .�11 �.3�+ -�0 di b~d ]fci\g`] � � \Te � * X ]`p\c\b`e nu \ p_\T` X ^T �
�

^] e`jT`e \] ]hd~T ^T m^q lV
 t ~` gfb \ ]o \__ e^]g dfb icdo bh` �`{b`c^dc y p\cb
di `\gh di bh` ]fci\g`] \Te 9d^T bh` ]fci\g`] nu \ bh^T gu_^Te`c g^cg_`�^Tb`ca\_
`on`ee`e ^T �� � �� � � � * � l Si ~` ~\Tb bd ]\a` bh` dc^`Tb\b^dT] di bh`]foo \Te] X bh`c` ^] \T dna^df] c`]bc^gb^dT dT � � \Te � * l 	dh`c`Tb_u ~ ^bhbh` gddc^`Tb\b^dT] di bh` ]foo\Te] X bh` gdTT`gb^Tq gu_^Te`c of]b h\a` `^bh`c
bh` dfb`c dc ^TT`c gddc^`Tb\b^dT l �` g\__ bh`]` b~d dpb^dT] bh` � �-,3,8� \Te
1 ��23,8� -�0023,�1- c`]p `gb^a`_ul
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m^qfc` V
 t ��11 �.3�+ -�0023,�1 �� -�/� 2.�- 21+ ,3- 3� � 3�� �-  � �-,3,8� 21+
1 ��23,8�

����	�
 � �� �� � ,182/,213 �	 � ��� � � V� �� �/� � ,- 21 2/�,3/2/� 1�0 ��/�
,- 2++,3,8� � ,3� /�-� �.3 3� 3� � � �-,3,8� .�11 �.3�+ -�0023,�1 � �� � ,182/,213
�	 � � � � � � V� �� �/� � ,- 21 2/�,3/2/� 1�0 ��/� ,- 2++,3,8� � ,3� /�-� �.3 3�
3� � 1 ��23,8� .�11 �.3�+ -�0023,�1 �

sh` sh`dc`o `\]^_u id__d~ ] icdo bh` ]foo\b^dT] di bh` ]b\Te\ce ]fci\g`]
�m^q lY� l � \Te � \c` a\_f`] di bh` ^Ta\c^\Tb] dT bh` ]b\Te\ce bdc^ X ~ ^bh bh`
dfb`c \Te ^TT`c gddc^`Tb\b^dT] c`]p `gb^a`_ul

�02/� � sh` ^Ta\c^\Tb] � � \Te �� Tdco \_^x`e bd a\T^]h dT `on `ee^Tq] \c`
dna^df]_u \ee^b^a` fTe`c n dbh gdTT`gb`e ]foo\b^dT] l mdc �� bd n ` p d]^b^a`_u
�c`]p l T`q\b^a`_u � \ee^b^a` ~` ]`b ^b] a\_f` dT bh` ]b\Te\ce ]fci\g` ~ ^bh bh`
dfb`c �c`]p l ^TT`c� gddc^`Tb\b^dT bd n ` ��� � � � V��| �c`]p l �� � � � � V��|� l

sh` n `]b n `h\a^dfc di �	 ^] fTe`c 3� ,-3�+ ]foo\b^dT X ~h`T ~` f]` \
bfn ` ~ ^bh b~d p^Tgh pd^Tb] \] \ gdTT`gb^Tq nc^eq` �m^q lVV� l �	 ^] \ee^b^a`
~ ^bh c`]p `gb bd ]fgh \ ]foo\b^dT l �fb Td~ ~` T``e bd ]h^ib �� t bd o \k` ^b
b~ ^]b`e�\ee^b^a` ~` ]`b � �� � �� � | l
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m^qfc` VVt �� ,-3�+ .�11 �.3�+ -�0023,�1

� � ��� ��� �������� 

ST U| X }Z r cTd_e q\a` \T ^Tb`cpc`b\b^dT di h^] p_\T` gfca` ^Ta\c^\Tb � O ^T b`co ]
di _^Tk^Tq Tfon`c] di gdcc`]p dTe^Tq _`q`Tec^\T gfca`] ^T e^v`c`Tb gda`c] di
� �� * l � `_d~ ~` ^Tbcdefg` \ ]^o ^_\c pc`]`Tb\b^dT idc �	 l �` T``e bh`c`
]do ` `{bc\ ~dck ]^Tg` \ q`T`c^g o \pp^Tq di \ ]fci\g` ^Tbd }�]p\g` h\] gc^b^g\_
p d^Tb] X ~h^_` \ q`T`c^g p_\T` gfca` ed`] Tdb l

� �� ����
�� 	�
 �	�� � � � ��
�� 	� 	� ���
#`b  n ` \ q`T`c^g o \pp^Tq di \T dc^`Tb`e ]fci\g` $ ^Tbd dc^`Tb`e �� l �`
\c` qd^Tq bd \]]dg^\b` bd  \ ]fna\c^`bu �O di bh` gdTb\gb a\c^`bu � �� � di
gddc^`Tb`e b\Tq`Tb |�p_\T`] di �� l �O ~^__ n ` hdo `dodcph^g bd $ X \Te bh`
^o \q` di �O fTe`c bh` pcd9 `gb^dT � t  � �� � ) �� ~^__ n ` bh` ^o \q` So  di
 l

sh` p\cb di �O da`c TdTp^Tgh p d^Tb] di So  X ^] bh` f]f\_ _`q`Tec^\T _^ib
\q\^T]b � t ^b \]]dg^\b`] bd \ p d^Tb � bh` gddc^`Tb`e �\] ^T ]fn]`gb^dT Vl}� |�
p_\T` b\Tq`Tb bd \ ]h``b di So  p\]]^Tq bhcdfqh � l sh^] e^adcg`] bc\T]a`c]\_
]`_jTb`c]`gb^dT] di So  l

�a`c \ p^Tgh pd^Tb di So  bh` _`q`Tec^\T _^ib q`b] \ hd_` l � \o `_uX `\]u
gdopfb\b^dT ]hd~ ] t
��

 � � �� ��1-,+�/ 2 �� ,31 �� �0 �/�� �2 � .��/,�13�+ �1 3� � .�0� ��0 �13
3� ,3- � ,1 .� � �,13 � � ��1-,+�/ 3� � .��-�/� �� 3� � ��� �1+/,21 �,� 3 �� � � � 3�
� �� � � �� �1 3� � ���1+2/� �� 3� � .��-�/� ,- 21 ���23�/ �� 3� � �	-� � �/�  *� �
�� � ���23�/ .�1-,-3- �� 2 � � .�8�.3�/- 821,-� ,1� �1 3� � ,0 2� � �� 3� � +,� �/�13,2 �
�� 2 �2/20 �3/,�23,�1 �� 3� � �0 �/�� �2 �� � �21 ��
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 `c`  *� ^] bh` jnc` di bh` nfTe_` � da`c \ p d^Tb � l
sd p\bgh bh` hd_` ^T \ g\TdT^g\_ ~\uX ~` T``e bd c`g\__ bh` dc^`Tb\b^dT di

bh` jnc` ^Tefg`e nu \T dc^`Tb\b^dT di �� U�Z l sh` ^Tefg`e dc^`Tb\b^dT di bh`
jnc`  * gdo `] icdo bh` dc^`Tb\b^dT di bh` n dfTe\cu di \ ]o \__ }�e^]g ^T �� l
sh` ]`b di dfb`c Tdco \_] di bh` n dfTe\cu n `gdo `] \ jnc` ~h`T bh` c\e^f]
di bh` n\__ b`Te] bd x`cd �a`gbdc] \c` ^e`Tb^j`e ~ ^bh gda`gbdc] nu o `\T] di \
o `bc^g dT ��� l

#`b � t �* ) � n ` \ p\c\o `bc^x\b^dT di bh` fonc`__\ nu \T dc^`Tb`e
p_\T` l �` p\bgh bh` hd_` dT bh` _`q`Tec^\T _^ib di bh` pfTgbfc`e fonc`__\
~ ^bh \ h\_i di bh` jnc`  *� l �` ghd]` bh` h\_i ]d bh\b bh` dc^`Tb\b^dT ^Tefg`e
icdo bh` p_\T` nu bh` _^ib `{b`Te] bd bh` p\bgh`e ]fci\g` \] bh` g\TdT^g\_
dc^`Tb\b^dT di bh` jnc` l
��

 � � �� �� ��- � 2 8�.3�/ � ,1 3� � ,0 2� � �� 3� � +,� �/�13,2 � �� � 23 3� �
� ,1 .� � �,13 -� 3�23 � ,- +,/�.3�+ 3� 3� � �2 �� �� 3� � �0 �/�� �2 � ,3� 3� � �� 3�/
.��/,�1323,�1 �� ,� ���� � �� �1 3� � �23.� ,1� � �0,	-� � �/� ,- 3� � - �3 �� .�8�.3�/-
1�1� �-,3,8� �1 � �

v

m^qfc` V| t ��8�.3�/- 2++�+ 23 2 � ,1 .� � �,13 3� �23.� 3� � ��� �1+/,21 �,� 3

�d^Tq bh` p\bgh^Tq idc \__ p ^Tgh pd^Tb] di bh` ^o \q` di \ q`T`c^g o \pp^Tq
 di $ X ~` q`b bh` ]fna\c^`bu �O � � �� � l

� �� �
������� 	�
 � 	�� ��� ����� 	


sh`c` ^] \Tdbh`c ~\u bd _^ib So  bd  � �� � t ~` ]`Te \ pd^Tb bd bh` 1 ��23,8� di
bh` gddc^`Tb\b^dT Tdco \_ �gi l U| X }Z� l #`b f] _^ib \ pfTgbfc`e T`^qhn dfchdde
di \ p^Tgh pd^Tb ^] bh^] T`q\b^a` ~\ul sh` g_d]fc` di bh` _^ib h\] bh` `�f\bdc
di #`oo \ � lV \] bh` n dfTe\cul sh` dc^`Tb\b^dT di bh` n dfTe\cu `�f\bdc ^]

Vz



`\]^_u ]``T bd n ` bh` ]\o ` \] idc bh` _^ib ^T bh` pc`a^df] ]fn]`gb^dT l shf] X bh`
p\bgh`] gdop\b^n_` ~ ^bh bh` dc^`Tb\b^dT] \c` \_]d bh` ]\o ` l �` e`Tdb` bh`
T`~ _^ib di bh` ^o \q` �~^bh bh` d_e p\bgh`] f]`e � nu � � �^b ^] hdo `dodcph^g
bd $ \] ~`__� l

�d~ ~` e`jT` bh` _^Tk^Tq Tfon `c di �O \Te �� l#`b f] ghdd]` \ e^c`gb^dT ^T �� \Te ]h^ib � � nu \__ p d]]^n _` a`gbdc] di bh^]e^c`gb^dT l �` q`b ^T � �� � \ }�gh\^T � � ~^bh bh` n dfTe\cu � � l �` dc^`Tb^b \] bh` ^o \q` di � O � $ X ~h`c` � O ^] bh` TdTT`q\b^a` \{^] dc^`Tb`e icdo
 bd � l
ST dce`c bd nc^Tq �O ^T o dc` dc _`]] q`T`c\_ p d]^b^dT ~ ^bh c`]p `gb bd

� � X ~` ]_^qhb_u ]h^ib `a`cu p d^Tb di �O ^T bh` e^c`gb^dT di bh` gdcc`]p dTe^TqTdco \_ a`gbdc l � \o `_uX \ p d^Tb �� & 
 � � � �� � oda`] bd �� � �
 & 
 � X idc
]o \__ gdT]b\Tb � � 
 �� ^] \ p d^Tb ^T }�]p\g` X 
 ^] \ �gd �a`gbdc \pp_^`e \b � � l
#`b �O �� n ` bh` ]h^ib`e a\c^`bul�` b\k` bh` g\TdT^g\_ dc^`Tb\b^dT di � �� � nu bh` ic\o ` �p d]^b^a` ic\o `
di bh` n\]` X p d]^b^a` ic\o ` di bh` jnc`� U� Z l
��������� � �� �� � �,1� ,1� ,182/,213 �� � � ^] bh` ^Tb`c]`gb^dT Tfon `c di
�O �� \Te � � l

�^Tg` bh` gdhdod_dqu di �� ^] bc^a^\_ X bh` e`jT^b^dT ^] ^Te`p `Te`Tb di bh`
ghd]`T e^c`gb^dT l
���
	 �� � �� sh` a\_f` di �� dT bh` ]b\Te\ce q`Tf] � ]fci\g` �m^q lY� ~^bh
bh` dfb`c gddc^`Tb\b^dT ^] � � Vl mdc bh` ^TT`c gddc^`Tb\b^dT ^b ^] V � � l

Sb ^] `\]^_u ]``T bh\b ^T c`qf_\c hdodbdp^`] �� � � g\T gh\Tq` dT_u \b
^Ta`c]` ]`_ib\Tq`Tg^`] l ST q`T`c\_ bh` id__d~ ^Tq hd_e] t
����	�
 � �� �� � ��	 � |�� �

r ~cdTq ghd^g` di bh` p\bgh idc bh` _^ib di \T fonc`__\ ~df_e ^op_u
\pp `\c\Tg` di \T `{bc\ b`co X _^k` bh` ]fo di e`qc``] di p^Tgh pd^Tb] X ^T bh`
c^qhb h\Te ]^e` di bh^] idcof_\ l �fgh \ ]fo ^] Tdb \ _d g\_ ^Ta\c^\Tb l

r ]k`bgh di bh` pcddi di sh`dc`o � l� ^] q^a`T ^T ]fn]`gb^dT W l� l

|




� � ����� ��� ��"�!�"

sh` gdT]bcfgb^dT] di _^Tk^Tq ^Ta\c^\Tb] ^T U| X }Z \Te bh` pc`a^df] ]`gb^dT ]fq�
q`]b ^Tbcdefgb^dT di bh` id__d~ ^Tq b~d _^Tk^Tq Tfon`c] idc q`T`c^g ^oo `c]`e
dc^`Tb`e g_d]`e hup `c]fci\g` � ^T �fg_^e`\T ]p\g` di \cn^bc\cu e^o `T]^dT

 l sh`]` Tfon `c] gdfTb e^c`gb \Te ^Ta`c]` ]`_ib\Tq`Tg^`] ^T q`T`c^g c`qf_\c
hdo dbdp^`] l

r ] \n da` X 9f]b gh\Tq^Tq } idc 
 X � e`jT`] b~d _`q`Tec^\T ]fna\c^`b^`] X
�O \Te �� X ^T � ��� l sh`c` \c` Td p\bgh`] Td~ l 	hdd]^Tq \ e^c`gb^dT ^T
�� X ~` q`b 
 �gh\^T] � O \Te � � l r ] ^T ]fn]`gb^dT � l| ~` p `cbfcn \Te q`b
�O� l
��������� � �� �O �� � \Te �� �� � \c` ^Te^g`] di ^Tb`c]`gb^dT di �O� ~^bh � O
\Te � � c`]p `gb^a`_ul

sh`c` ^] \ e^]gc^o ^T\Tb ^T bh` ]p\g` di 6 7 ^oo `c]^dT] di \ j{`e hup `c�
]fci\g` ^Tbd �� l sh` bdp ]bc\b\ gdcc`]p dTe bd b\Tq`Tgu di \ ]o ddbh ]h``b bd
bh` bc\T]a`c]\_ ^Tb`c]`gb^dT di � � 
 dbh`c ]o ddbh ]h``b] �\Tu � di bh`]` � � V
]h``b] \c` ^T q`T`c\_ p d]^b^dT � idc � � 
 �b\Tq`Tgu y o `\T] �p\]]^Tq bhcdfqh y�
UVVZ l
��

 � � �� �� � ,182/,213 �O �/�-� ��� .21 .�21� � �1 �� 2./�-- 3� � -3/232
�� +,/�.3 �/�-� � ,18�/- �� - ��� 321� �1.� �� 3� � -0 ��3� -� ��3- �

sh` g_\^o ^] dna^df] icdo bh` e`jT^b^dT l
�` g\T _dg\__u c`pc`]`Tb bh` ]`_ib\Tq`Tgu n^ifcg\b^dT \] o da^Tq \ hup `c�

p_\T` % �  X  � � X bhcdfqh bh` qc\ph % � �' *� � � � � � ' *� � � *� � � � � � � *� X�� � � 
 � Vl r]]fo ` bh` ic\o ` �% & ' � & � � � & '� & � � & � � � & �� � q^a`] bh` dc^`Tb\b^dTdi bh` \on^`Tb ]p\g` \Te % ^] bh` e^c`gb^dT bd pcdefg` bh` 
 �gh\^T] � O \Te
� � l 	h\Tq^Tq bh` p\c\o `b`c  icdo T`q\b^a` bd p d]^b^a` X ~ ^bh gddc^`Tb\b^dT]
di bh` ]h``b] \] ^T m^q lV} X ~` ]`` t
�V� ^T ^Ta`c]` ]`_ib\Tq`Tgu n^ifcg\b^dT �� h\] \ 9fop � | �
�|� ^T e^c`gb ]`_ib\Tq`Tgu n^ifcg\b^dT ^T `a`T�e^o `T]^dT\_ \on^`Tb ]p\g` �O

h\] \ 9fop � | �
�}� ^T e^c`gb ]`_ib\Tq`Tgu n^ifcg\b^dT ^T dee�e^o `T]^dT\_ \on^`Tb ]p\g` �O

ed`] Tdb gh\Tq` l
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vljump  of        = (  1)      (  1)

jump  of        = (  1)      (  1)

dim     = u,  dim     = vy z

m^qfc` V} t ��0� - �� ��.2 � 82 �� �- �� 3� � �,1� ,1� - ��� 321� �1.� ,182/,213-

sh^] ]hd~ ] ~hu bh`c` \c` b~d ^Tb`q`c ]`_ib\Tq`Tgu ^Ta\c^\Tb] X r cTd_e y]
� � UV X | X }Z X idc p_\T` gfca`] X \Te dT_u dT` X �� X idc ]fci\g`] ^T }�]p\g` l sh`
i\gb di �}� c`�`gb] `{^]b`Tg` di _d g\__u TdTgddc^`Tb\n_` e^c`gb ]`_ib\Tq`Tgu
]fn]bc\bfo X _^k` � O X ^T h^qh`c e^o `T]^dT] l

r ] ^T bh` g\]` di p_\T` gfca` ^Ta\c^\Tb] X ~` g\T gddc^`Tb bh` ^Ta`c]` ]`_i�
b\Tq`Tgu ]bc\bfo ^T bh` e^c`gb^dT di e`gc`\]` di �� \Te bh` e^c`gb ]`_ib\Tq`Tgu
]bc\bfo X idc � �� �� X ^T bh` e^c`gb^dT di ^Tgc`\]` di �O l mdc p_\T` gfca`] bh^]
q^a`] f] � � fp bd \ee^b^a` gdT]b\Tb] U| X }Z l mdc \on^`Tb �� X bh` jc]b ghd^g`
q^a`] `{\gb_u � * � � � � � � l
���
	 �� � �� �T bh` ]b\Te\ce �
 � V��]ph`c` ^T �� X ~ ^bh bh` dfb`c gddc^�
`Tb\b^dT X �O � �� V��� � \Te �� � � Vl �T bh` ]ph`c` ~ ^bh bh` ^TT`c gddc^`T�

||



b\b^dT �O � �� � �� V��� � l
�^Tg` bh` ��]ph`c` ^T � � ^] `a`cb^n_` UV�Z X ~` q`b

��	� ���	� � �� � �/,1� 2 � �1 �/,. �8�/-,�1 �� 2 �	-� � �/�� 3� � 1�0 ��/ �� �� 	
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	dfTb^Tq bh` ]^qT] di gcd]]^Tq] di bh` e^]gc^o ^T\Tb X bh^] Tfon`c ^] � Vl

� � �!! �"
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	dT]^e`c \ ifTgb^dT � dT bh` ]`b di bh` bdp ]bc\b\  di bh` e^]gc^o ^T\Tb l #`b
f] ,13�� /23� � \_dTq \ q`T`c^g _ddp � ^T 5 l mdc bh^] X b\k^Tq x`cd \] bh` ^T ^b^\_
]fo X ~` id__d~ � \Te X `a`cu b^o ` ~h`T ^b ^Tb`c]`gb] \ ]bc\bfo  X \ee `^bh`c
� � � �^i bh` ^Tb`c]`gb^dT ^] edT` ^T bh` e^c`gb^dT di bh` gddc^`Tb\b^dT di bh`
]bc\bfo � dc �� � � �^i bh` ^Tb`c]`gb^dT ^] edT` ^T bh` dpp d]^b` e^c`gb^dT � l

�� � �	 ^] bh` ]`b di 9fop] di \ _d g\_ ^Ta\c^\Tb \_dTq bh` ]bc\b\ ^i \Te
dT_u ^i bh` ^Tb`qc\_ di � \_dTq \Tu q`T`c^g _d dp ^] x`cd �bh`T bh` ^Ta\c^\Tb ^]
fT^�f`_u e`jT`e nu �� � �	 fp bd \T \ee^b^a` gdT]b\Tb� l sh^] q^a`] \ ]u]b`o
di _^T`\c `�f\b^dT] dT bh` a\_f`] � � � l

�^Tg` 5 ^] gdTbc\gb^n _` X bh` `�f\b^dT] ]hdf_e dT_u `{pc`]] a\T^]h^Tq di
bh` ^Tb`qc\_] \_dTq ]o \__ _ddp] ^T 5 \cdfTe bh` ]`b di TdTq`T`c^g p d^Tb] di
bh` e^]gc^o ^T\Tb �bh` _\bb`c h\] gde^o `T]^dT | ^T 5� l �fgh \ _ddp ^] c`\_^x`e
\] \ _d dp \cdfTe bh` dc^q^T ^T bh` p\c\o `b`c ]p\g` di \ q`co di \ q`T`c^g
|�p\c\o `b`c i\o ^_u di o \pp^Tq] icdo dfc dc^`Tb`e ]fci\g` bd �� l �d ~` ~ ^__
_d dk bhcdfqh \__ ]fgh e`idco \b^dT \Te ~c^b` dfb bh` _^T`\c ]u]b`o dT bh`
9fop] l

sh` 9fop \_dTq \ ]bc\bfo  ~^__ n ` e`Tdb`e nu � l sh` gddc^`Tb\b^dT] di
bh` ]bc\b\ \c` \] ^T �`gb lVl �TkTd~T] 
O \Te � * X bh` 9fop] \_dTq bh` TdT�
gddc^`Tb\n_` ]bc\b\ X o \u n ` TdTx`cd dT_u idc �* �^Ta\c^\Tb] l sh` gdop_`b`_^]b di bh` |�p\c\o `b`c i\o ^_^`] X p\cb^gf_\c Tdco \_ idco ] \Te n^ifcg\b^dT e^�
\qc\o ] \c` pcda^e`e nu q`T`c\_ o \gh^T`cu di bh` sh`dcu di �^Tqf_\c^b^`]
UV
 X � X � X WZ X \Te ^T ~h\b id__d~ ] ~` ed Tdb gdT]^e`c \Tu e`b\^_] di bh` g_\]]^�
jg\b^dT pcd g`efc` l
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sh` n^ifcg\b^dT e^\qc\o ] idc bh` b~d e^v`c`Tb gddc^`Tb\b^dT] di bh` ]h``b X
\_dTq ~ ^bh q`T`c^g o `on `c] di bh` i\o ^_^`] X \c` ]hd~T ^T m^q lV� l �\_k^Tq
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dc bd bh` ^o \q` di bh` e^v`c`Tb^\_ l sh` _\bb`c g\]` h\] b~d ]fn g\]`] l r __ bh ^]
^] ]hd~T ^T m^q lV� l sh` i\o ^_^`] \c` i\o ^_^`] di p\c\__`_ bc\T]_\b^dT] di bh`
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� /��� � 	dT]^e`c bh` ^Tb`c\gb^dT di bhc`` ]o ddbh ]h``b] ^T m^q lV� l � \Te �
\c` bh` gddce^T\b`] di bh` a`cb`{ di bh` p\c\n d_^g ]h``b l mcdo bh` n^ifcg\b^dT
e^\qc\o ~` q`b � � * l 	h\Tq^Tq bh` gddc^`Tb\b^dT] di bh` ]h``b] ~` dnb\^T
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� /��� � 	dT]^e`c bh` ^Tb`c\gb^dT di \T fonc`__\ \Te b~d bc\T]a`c]\_ ]o ddbh
]h``b] �m^q lVW X p\c\o `b`c] � \Te � \c` bh` gddce^T\b`] di bh` p^Tgh pd^Tb� l
�\_k^Tq gdfTb`cg_d gk~ ^]` \cdfTe bh` dc^q^T ^T bh` p\c\o `b`c p_\T` ~` c`\e
bh` `�f\b^dT t
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shf] X nu bh` pc`a^df] #`oo \ X � � � 
 l 	h\Tq^Tq bh` gddc^`Tb\b^dT] di bh`
]o ddbh ]h``b] X ~` q`b � � � � * � 
 l

�02/� � �` h\a` e^]b^Tqf^]h`e b~d e^c`gb^dT] \b bh` p^Tgh pd^Tb t bh` b\T�
q`Tb _^T` bd bh` h\Te_` \Te bh` ^o \q` di bh` e^v`c`Tb^\_ l ST bh` pcddi di
#`oo\ W l| ~` gdf_e b\k` \ e^v`c`Tb fonc`__\ t ~ ^bh bh`]` b~d e^c`gb^dT] X
idc � � � � 
 X Tdb ]`p\c\b`e nu bh` ]o ddbh ]h``b] l �^o ^_\c_uX ^T bh` pcddi
di #`oo \ W lV ~` gdf_e b\k` \ hup `cn d_^g ]h``b ^T]b`\e di bh` `__^pb^g dT` l
sh`]` gh\Tq`] ~df_e h\a` Td ^T�f`Tg` dT bh` jT\_ c`]f_b] l
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sh`c` \c` ]do ` odc` q`T`c^g |�p\c\o `b`c i\o ^_^`] di o \pp^Tq] ^Tad_a^Tq
dT_u ]o ddbh ]h``b] t �f^Tbfp_` p d^Tb X \ ]h``b p\]]^Tq bhcdfqh bhc`` gddc�
e^T\b` p_\T`] ~ ^bh b\Tq`Tgu bd dT` di bh` gddce^T\b` _^T`] X ]`gdTe dce`c
�e`q`T`c\b`� b\Tq`Tgu di \ ]o ddbh ]h``b \Te bh` _^T` di bc\T]a`c]\_ ^Tb`c�
]`gb^dT di b~d dbh`c] l �fb X ^b id__d~ ] icdo bh` b~d _`oo\] \nda` bh\b bh`]`
i\o ^_^`] pcda^e` Td ifcbh`c ^Te`p `Te`Tb `�f\b^dT] l

�d_a^Tq bh` ]u]b`o �V� |
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�f` bd bh` gdoo `Tb] o \e` \ib`c bh` idcof_\b^dT di sh`dc`o } l| ^T �`gb l} X
~` h\a` bd gdT]^e`c dT_u _d g\_ `a`Tb] ^T q`T`c^g |�p\c\o `b`c i\o ^_^`] di ^o �
o `c]^dT] l sh^] _`\a`] f] ~ ^bh bh` b~`_a` �]o ddbh y fTkTd~T] \Te bh` \n da`
`�f\b^dT] �Y� V
� \Te �|
� l �fb Td~ ~` ~ ^__ dnb\^T `{bc\ ^Tidco \b^dT icdo
]do ` n^ifcg\b^dT] bh\b ~` e^e Tdb T``e bd ]bfeu \bb`Tb^a`_u \b bh` `Te di bh`
pc`a^df] ]fn]`gb^dT l
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� /��� � m^q lVY ]hd~ ] n^ifcg\b^dT] di \ ]h``b � �  � �� � ��* � � ~^bh c`]p `gb
bd bh` gddce^T\b` p_\T`] ^T bh` �� & � & ��]p\g` �idc � � � � 
 X bh` ]h``b
p\]]`] bhcdfqh bh` dc^q^T n `^Tq b\Tq`Tb bd bh` � �\{^]� l sh^] ^op_^`] � � � � � l
	h\Tq^Tq bh` gddc^`Tb\b^dT di X ]\uX bh` gfca`e ]h``b ~` q`b bh` dbh`c `�f\_^bul
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�^Tg` � * g\TTdb n ` gddc^`Tb`e nu _dg\_ o `\T] X \T ^Tb`q`c ^Ta\c^\Tb h\]
Td 9fop] \_dTq bh` ~hd_` di bh` � �]bc\bfo l �fop] di \ �* �^Ta\c^\Tb of]bn ` bh` ]\o ` \_dTq \__ bhc`` ]fn]bc\b\ di � l

sh` n^ifcg\b^dT e^\qc\o di \ �f^Tbfp_` p d^Tb �ja` p_\T` p\]]^Tq bhcdfqh
dT` p d^Tb� gdT]^]b] di � � �_^T`] l sh^] ^Tbcdefg`] Td T`~ `�f\b^dT] l

sh` n^ifcg\b^dT e^\qc\o di \ ]o ddbh ]h``b � � � � � �� � � ~^bh c`]p `gb bd
b~d ]h``b] � * �  * �idc � � � � 
 X bh` jc]b ]h``b h\] ]`gdTe dce`c b\Tq`Tgu
~ ^bh bh` _^T` di ^Tb`c]`gb^dT di bh` b~d dbh`c]� ^] \ gf]p di � l md__d~ ^Tq bh`
gddc^`Tb\b^dT] di bh` ]h``b] ~` q`b `^bh`c � � � dc  � � * l �Tg` \q\^T X
Tdbh^Tq ^] T`~ l

�d~ sh`dc`o ] } lV \Te } l| id__d~ \] ]d_fb^dT] bd bh` ]u]b`o �Y� V
� X �|
� X
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sh` `�f\_^bu �	 � |�� � � � � �� fp bd \T \ee^b^a` gdT]b\Tb ^] `�f^a\_`Tb bd
bh` `�f\_^bu di 9fop] di n dbh ]^e`] \_dTq \__ bh` ]bc\b\ l �d X _`b f] gdop\c`
bh` 9fop] l �` f]` bh` dna^df]
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� O X m^q lVz l  `c` � ^] bh` e`qc`` di dT` di bh` gdopdT`Tb] di bh` gdop_`�
o `Tb bd bh` ^o \q` l Sb e`b`co ^T`] bh` e`qc``] di bh` dbh`c gdopdT`Tb] l �`
g\_gf_\b` bh` e^v`c`Tg` di a\_f`] di �	 dT b~d o \pp^Tq] ~hd]` ^o \q`] e^v`c
dT_u ^T]^e` \ ]o \__ n\__ X ~h`c` ~` ]fn]b^bfb` bh` c^qhb p^gbfc` di m^q lVz idc
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bh` _`ib dT` l �f` bd bh` \ee^b^a^bu di �f_`c gh\c\gb`c^]b^g] X bh` g\_gf_\b^dT]
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r __ bh` g\_gf_\b`e 9fop] gd^Tg^e` ~ ^bh bh` 9fop] di |�� � �� � �� l �db`
bh\b 9fop] �� �O \Te �O ]p `g^iu \ _d g\_ ^Ta\c^\Tb dT 5 fT^�f`_ul shf] ^b dT_u
c`o \^T] bd pcda` _d g\_^bu di � l

sh`c` \c` Td odc` e^c`gb g\_gf_\b^dT] T``e`e l
STe``e X \]]fo ` ~` T``e bd g\_gf_\b` \ 9fop di �	 \_dTq � O X ~ ^bh \ q^a`T

e^]bc^nfb^dT di e`qc``] idc bh` gdopdT`Tb] di �� � So  �bh` e^]bc^nfb^dT ^]
gdop_`b`_u e`jT`e nu bh` e`qc`` di \Tu di bh` gdopdT`Tb]� l �` g\T c`\_^x`
]fgh \ 9fop ~^bh^T bh` |�p\c\o `b`c � * �i\o ^_u �m^q lV�� ~^bh bh` \ppcdpc^\b`
e^]bc^nfb^dT di bh` e`qc``] �m^q l| V� l sh` e^v`c`Tg` di bh` a\_f`] di �	 dT b~d
p\cb^gf_\c o \pp^Tq] ^] e`b`co ^T`e ^Te`p `Te`Tb_u di \Tu p\bh gdTT`gb^Tq bh`
o \pp^Tq] ^T 5 l �d X bh` 9fop] di �	 ^T bh` � *�i\o ^_u \_dTq � O \Te � O \c`
`�f\_ �]`` bh` n^ifcg\b^dT e^\qc\o di � * ^T m^q lV�� l sh^] o `\T] bh\b bh`9fop] di �	 \Te |�� � � � � �� \_dTq � O gd^Tg^e` l

ST bh` ]^o ^_\c ~\uX 9fop] di �	 kTd~T nu Td~ ]fgg`]]^a`_u e`b`co ^T` bh`
id__d~ ^Tq 9fop] di �	 �idc \Tu pd]]^n_` e^]bc^nfb^dT di bh` e`qc``]� l
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