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[\]^ _`_ ab ]cda^e]f`ea^ e\a ghbbai`e]hc j aekaac lmcn`o ace`i lbapmacgq `cn ba^hc`ce
lbapmacg]a^ ]c ^_ aag\ r as_ih]e]cf e\]^ bai`e]hc lhb dh g`i eb`ge iacfe\ chbo `i]t`e]hc
uv[wx y z {q hj^abd]cf ` ^_ a`|ab }^ `dab`fa _]eg\ r ]e ]^ _ h^^]jia eh a^e]o `ea e\a `_~
_bh_b]`ea lbapmacgq k`b_]cf l`gehb k\]g\ k ]ii eb`c^lhbo ` ^_ ageb`i ba_ba^ace`e]hc
]ceh hca k ]e\ ia^^ d`b]`e]hc hl e\a lhbo `ce^ z � m^a ` lmcge]hc hl _]eg\ e\`e o `_^
eh ` ghbba^_ hcn]cf lbapmacgq k`b_]cf l`gehb z �c as_ihb`e]hc hl ^_ a`|ab `cn dhkai
g\`b`geab]^e]g^ ]c e\a [�� �[ ^_ aag\ ghb_m^ ]^ m^an eh h_e]o ]ta e\a _`b`o aeab^ hl
e\]^ lmcge]hc z [\a `__bh`g\ _ba^acean \aba ]^ ` _ heace]`iiq ^]o_iab `ieabc`e]da eh
as]^e]cf v[wx `ifhb]e\o ^ k\]g\ nab]da e\a k`b_]cf l`gehb jq he\ab o a`c^ z � aghf~
c]tab ba^mie^ ]cn]g`ea e\`e e\a _]eg\~j`^an `__bh`g\ gho_`ba^ l`dhb`jiq `f`]c^e he\ab
o ae\hn^ � lmbe\abo hba r _ ablhbo `cga ghmin j a lmbe\ab ]o_bhdan jq m^]cf ` k`b_]cf
lmcge]hc e\`e ]^ che ^eb]geiq i]ca`b z
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�[���[�� ^_ aag\ baghfc]e]hc ^q^eao ^ facab`iiq ^eb]da eh j a  !"#$% & g`_`jia
hl _ ablhbo ]cf mcnab `ndab^a ghcn]e]hc^ ^mg\ `^ ch]^a `cn mc`' agean jq e\a ghc~

^]nab`jia n]dab^]eq hl ^_ aag\ _bhnmgan jq n]' abace ^_ a`|ab^ ]c ` _ h_mi`e]hc z [hk`bn
e\]^ i`eeab fh`i r dh g`i eb`ge iacfe\ chbo `i]t`e]hc uv[wx y ]^ `c `eeao_e eh ]o_bhda
baghfc]e]hc _ ablho `cga jq gho_ac^`e]cf lhb ^ho a hl e\a^a n]' abacga^ `cn eb`c^lhbo ~
]cf e\a ^q^eao }^ ]c_me `gghbn]cfiqz

[\a ^]ta^ hl ^_ a`|ab^ } dhg`i eb`ge^ ]^ ` _\q^]hihf]g`i l`gehb k\]g\ ]^ n]bageiq bai`ean
eh e\a dh g`i eb`ge }^ ba^hc`ce lbapmacg]a^ r _\hcae]g `eeb]jmea^ |chkc `^ lhbo `ce^ z
(\hca n]^gb]o ]c`e]hc r _`be]gm i`biq hl dhkai^ r bai]a^ hc hj^abd`e]hc^ hl e\a lhbo `ce^ r
a^_ ag]`iiq e\a ihka^e ekh u)* `cn )+ y z ,o `ii d`b]`e]hc^ ]c e\a^a lbapmacg]a^ `ba che
`ik`q^ ^`i]ace eh \mo`c `mn]ehbq _ abga_e]hc jme g`c `'age e\a _`eeabc gi`^^]-g`e]hc
hl `c `meho `e]g ^_ aag\ baghfc]e]hc ^q^eao z [h `nnba^^ e\]^ gho_i]g`e]hc r v[wx ]^
me]i]tan eh _ban]ge e\a dh g`i eb`ge iacfe\ hl ` ^_ a`|ab `cn `__bh_b]`eaiq ba^g`ia e\a
lbapmacgq `s]^ hl e\a ^_ ageb`i ba_ba^ace`e]hc z

[\]^ _`_ ab bad]ak ^ ^ho a as ]^e]cf v[wx ^g\ao a^ `cn ]cebhnmga^ ` chdai _ ]eg\~j`^an
`__bh`g\ k\]g\ _ ablhbo ^ gho_`b`e]daiq kaii z �hceao_hb`bq `__bh`g\a^ `ba a]e\ab
j`^an hc ^_ a`|ab g\`b`geab]^e]g^ e\`e `ba n]. gmie eh o a`^mba `ggmb`eaiq hb ]cdhida
` gho_ias _bhj`j]i]^e]g _bh ganmba e\`e ]^ che ^eb`]f\elhbk`bn eh ]o_iao ace z [\a
_bh_ h^an v[wx `__bh`g\ ]^ ^]o _ia `cn a'age]da r `cn ghmin j a `c a`^]iq ]ceafb`ean
j aca-e eh ` ^_ aag\ baghfc]e]hc ^q^eao z

[\a lhiihk ]cf ^age]hc^ hl e\ ]^ _`_ ab jb]a/q n]^gm^^ e\a o `0 hb `__bh`g\a^ eh v[wx
jalhba _ba^ace]cf e\a _]eg\~j`^an `__bh`g\ z � e\ac as_i`]c e\a naeabo ]c`e]hc hl k`b_
l`gehb^ `^ ` lmcge]hc hl _]eg\ r `ihcf k ]e\ ^adab`i k`q^ eh h_e]o ]ta e\a _`b`o aeab^
hl ^mg\ ` lmcge]hc z �nn]e]hc`iiqr lbapmacgq k`b_]cf lmcge]hc^ `ba as`o ]can r `cn �
_ba^ace `c `ieabc`e]da o ae\hn hl ba`i]t]cf k`b_]cf lmcge]hc^ jq n]bageiq _bhga^^]cf
e\a ]c_me ^_ aag\ ^]fc`i _b]hb eh la`emba g`igmi`e]hc z

w`^eiqr ^ho a ba^mie^ lbho baghfc]tab^ eb`]can k ]e\ _]eg\~j`^an v[wx naohc^eb`ea
e\`e e\a _bh_ h^an `__bh`g\ ]^ la`^]jia � o hbahdab r e\a _]eg\~j`^an `__bh`g\ ]^ g`_`jia
hl ghc^]nab`jia f`]c^ z 1s_ ab]o ace^ k ]e\ e\a `ieabc`e]da k`b_]cf lmcge]hc ^mffa^e e\`e
e\]^ _bho ]^]cf _ ablhbo `cga ghmin adac j a ]o_bhdan z

�� � 233��4�567 �� 89:;
�__bh`g\a^ eh dh g`i eb`ge iacfe\ chbo `i]t`e]hc n]' ab ]c e\a _bhga^^a^ jq k\]g\

e\aq g`igmi`ea e\a k`b_ l`gehb^ e\`e `ba m^an eh eb`c^lhbo e\a ]c_me eh ` ^_ aag\ bag~
hfc]tab z [\a as]^e]cf `__bh`g\a^ g`c j a ghc^]naban ]c ekh gi`^^a^ < e\a �`s]omo
w]|ai]\hhn u�wy `__bh`g\ g\h^a^ e\a k`b_ l`gehb e\`e o `|a^ ` ^_ a`|ab }^ meeab`cga^
o h^e _bhj`jia ]c ` f]dac o hnai � he\ab `__bh`g\a^ `ba j`^an hc ^_ a`|ab~^_ ag]-g `ghm^~
e]g g\`b`geab]^e]g^ e\`e `ba ]ceb]c^]g`iiq bai`ean eh e\a dhg`i eb`ge iacfe\ z
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[\a �`s]omo w]|ai]\hhn o ae\hn ��� ��� ��� lhb naeabo ]c]cf k`b_ l`gehb^ ]cdhida^

o `s]o ]t]cf e\a i]|ai]\hhn^ hl ^_ a`|ab^ } meeab`cga^ j`^an hc ` f]dac ohnai r m^m`iiq `
� ]nnac �`b|hd �hnai z )hb ` ^_ a`|ab � r f]dac ` ^ae hl o hnai^ � `ihcf k ]e\ ` ^ae hl
meeab`cga hj^abd`e]hc dagehb^ �� `cn e\a]b eb`c^gb]_e]hc^ �� r e\a h_e]o `i k`b_ l`gehb
��� ]^ na-can <
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k\aba � ]^ e\a l`gehb e\`e ]^ `__i]an eh gba`ea e\a k`b_ an hj^abd`e]hc^ �  � z { ag`m^a
1pm`e]hc � ]^ n]. gmie eh ^hida `c`iqe]g`iiqr e\a h_e]o `i ��� ]^ lhmcn jq ` ^a`bg\ hdab
` n]^gbaea ^ae hl l`gehb^ ��� z [\a _bhga^^ ]^ ]iim ^eb`ean ]c ) ]fmba � z

[\a eb`]c ]cf _bh ganmba lhb �w v[wx ]^ l`]biq ]ceb]g`ea `cn m^m`iiq ghc^]^e^ hl `
%� !$��$$ _bh ga^^ < \`il hl e\a eb`]c ^ae ]^ m^an lhb eb`]c ]cf `c �� � k\]ia ��� ]^ lhmcn
lhb e\a he\ab \`il � e\ac e\a ^ae^ `ba ^k`__ an z [\]^ ]^ ]eab`ean mce]i e\a a^e]o `ean ��^
`ba ^e`j]i]tan j aekaac ]eab`e]hc^ z [\a ea^e]cf _bhganmba ]cdhida^ naghn]cf k ]e\ adabq
n]^gbaea d`ima lhb � `cn k`b_]cf k ]e\ e\a �� e\`e o `s]o ]ta^ e\a _bhj`j]i]eq hl e\a �  �
f]dac e\a chbo `i]tan o hnai �% z

[\a _b]o `bq `nd`ce`fa hl e\a �w `__bh`g\ ]^ e\`e ]e ]^ na^]fcan eh -cn ` k`b_ l`g~
ehb e\`e ]^ h_e]o `i r ]c ` _bhj`j]i]^e]g ^ac^a z � hkadab r e\a _bhga^^ ]^ gho_me`e]hc`iiq
]ceac^]da r a^_ ag]`iiq `^ e\a ba^hime]hc hl e\a k`b_ l`gehb ^a`bg\ fb]n ]cgba`^a^ z �e ]^
khbe\ che]cf r \hkadab r e\`e omg\ khb| \`^ j aac nhca eh ^eba`o i]ca e\a �w `__bh`g\
��� r `cn e\`e e\a `bfmo ace `f`]c^e gho_me`e]hc`i ]ca. g]acgq j agho a^ ia^^ ^adaba `^
gho_me]cf _ hkab fbhk ^ k ]e\ e]o a z [\a fba`ea^e n]^`nd`ce`fa hl e\]^ `__bh`g\ & lbho
`c ]o_iao ace`e]hc ^e`cn_h]ce & ]^ ]e^ gho_ias]eq `cn ^g`i`j]i]eqz

xhcae\aia^^ r e\a �w `__bh`g\ khb|^ b`e\ab kaii `cn ]^ baf`bnan `^ ` ^e`cn`bn lhb
v[wx z
& � '! ��( %$"�$
 ���  !���
$ %! )*�+

�ci]|a e\a �w `__bh`g\ k\]g\ \`^ ch `ghm^e]g o he]d`e]hc r e\aba `ba ` cmoj ab
hl v[wx `__bh`g\a^ k\]g\ g`igmi`ea e\a k`b_ l`gehb^ jq hj^abd]cf ^_ a`|ab~^_ ag]-g
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^_ aag\ g\`b`geab]^e]g^ z � h^e ghoo hciqr e\a k`b_ l`gehb^ `ba j`^an hc e\a b`e]h hl
^_ a`|ab^ } e\ ]bn lhbo `ce^ r ) � z [\a ba`^hc lhb e\]^ ]^ kaii~lhmcnan r f]dac e\a na_ ac~
nacgq hl ba^hc`ce lbapmacg]a^ hc dhg`i eb`ge iacfe\ `gghbn]cf eh e\a h_ ac~emj a o hnai z
( ba^mo `jiqr e\a e\]bn lhbo `ce ^\hmin j a ]c/macgan jq dhg`i eb`ge iacfe\ ]c e\a ^`o a
o`ccab `^ e\a -b^e ekh lhbo `ce^ z [\a e\]bn lhbo `ce ]^ g\h^ac j ag`m^a ]e ]^ l`]biq
ghc^e`ce r che g\`cf]cf `^ omg\ `^ e\a o hba _\hcae]g`iiq ]clhbo `e]da ihkab lhbo `ce^ z

�c �� � r ` k`b_ l`gehb j`^an hc ) � ]^ m^an eh ]o_bhda baghfc]e]hc hc o ]^o `eg\an
eb`]c `cn ea^e ^ae^ z )hb as`o_ia <
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)hb ` o hba facab`i k`b_ l`gehb r ` ^_ a`|ab }^ `dab`fa ) � ]^ gho_`ban eh e\a `dab`fa )�
hl e\a ace]ba ^_ a`|ab ^ae ��� <

�� � ) � ��� 
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u�y

�`b_ l`gehb^ j`^an hc ) � ^aao eh \`da ` dabq ^ebhcf bai`e]hc eh e\a dhg`i eb`ge iacfe\
& `cn e\m^ e\a `__bh_b]`ea ^g`i]cf hl e\a -b^e `cn ^aghcn lhbo `ce^ z �c _b`ge]ga r
\hkadab r e\ ]^ `__bh`g\ ]^ i]o ]ean jq e\a n]. gmieq hl ]^hi`e]cf e\a e\]bn lhbo `ce ]c
` ^_ agebmo z � ifhb]e\o ^ lhb eb`g|]cf lhbo `ce^ `ba che `ik`q^ bai]`jia r `cn ` o ]^~
a^e]o `ean lhbo `ce ghmin ba^mie ]c ` ^mj^e`ce]`i o `fc]emna hl abbhb z

��� � �� ��6��6 �� 3���5�����4�� ����6�4����
[\a ohe]d`e]hc lhb e\a _]eg\~j`^an `__bh`g\ `i^h \`^ ` _\q^]hihf]g`i j`^]^ � mci]|a

e\a lhbo `ce~j`^an k`b_ l`gehb^ n]^gm^^an _bad]hm^iqr e\hmf\ r lmcn`o ace`i lbapmacgq
u_]eg\ y ]^ che ` g\`b`geab]^e]g hl dh g`i eb`ge iacfe\ `cn nha^ che n]bageiq `'age e\a
ba^hc`ce lbapmacg]a^ z �`e\ab r lmcn`o ace`i lbapmacgq ba_ba^ace^ e\a b`ea hl dhg`i
ghbn asg]e`e]hc^ z [\m^ _]eg\ ]^ o hba gih^aiq bai`ean eh e\a _\q^]g`i ^]ta hl ` ^_ a`|ab }^
i`bqcs z

( ]eg\~j`^an v[wx as_ih]e^ e\a `^^mo_e]hc e\`e ^_ a`|ab^ k ]e\ i`bfa dh]gaj hsa^ `i^h
\`da i`bfa dhg`i eb`ge^ � ^]o ]i`biqr ^_ a`|ab^ k ]e\ \]f\ab ) � k]ii \`da ^o `iiab i`bqcsa^
`ihcf k ]e\ ^\hbeab dh g`i eb`ge^ r `cn e\m^ \]f\ab lhbo `ce lbapmacg]a^ z [\abalhba r eh
_ban]ge lbapmacgq k`b_]cf l`gehb^ ]e ]^ `napm`ea eh hj^abda ` ^_ a`|ab }^ _ ]eg\ z

[h ]cda^e]f`ea e\]^ a'age r hca g`c as_ihba e\a dhkai g\`b`geab]^e]g^ ]c ` i`bfa fbhm_
hl ^_ a`|ab^ <

� )hb e\]^ ^mbdaqr e\a [�� �[ ghb_m^ k`^ m^an z [\]^ ]^ ` _\hcae]g`iiq j`i`cgan
ghb_m^ hl ��� ^_ a`|ab^ lbho a]f\e n]`iage baf]hc^ hl e\a �c]ean ,e`ea^ z

� [\a dhkai^ ghc^]naban ueb`c^gb]j an �]q� r �`a� r �``� r �mk �y h ggmbban ]c meeab~
`cga^ � ! `cn � " hl e\a ghb_m^ r ghbba^_ hcn]cf eh e\a ekh ghoohc ^aceacga^
e\`e adabq ^_ a`|ab ba`n z [\]^ `^^mban e\`e `ii _\hca^ kaba ]c ` ^]o ]i`b ghcease z

� � _]eg\~eb`g|]cf ehhi* k`^ m^an eh a^e]o `ea ` ^_ a`|ab }^ o an]`c ) � hdab e\a
nmb`e]hc hl a`g\ meeab`cga
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� � lhbo `ce~eb`g|]cf ehhi+ k`^ m^an eh ih g`ea e\a -b^e `cn ^aghcn lhbo `ce^ z
[\]^ as_ ab]o ace nao hc^eb`ean ` gia`b ghbbai`e]hc j aekaac e\a _]eg\ `cn lhbo `ce^ `^
^aac ]c ) ]fmba � r k\aba e\a lmcn`o ace`i lbapmacgq ]^ _iheean `f`]c^e e\a ) * `cn )+
hl e\a \]f\~lbhce dhkai �]q�� z

�8 � �6�6�� ��4���� �� 4 3���5��476� �4�3 �4����
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�hc^]nab]cf e\a ghbbai`e]hc j aekaac _]eg\ `cn lhbo `ce^ as`o ]can `jhda r ]e ]^ _ h^~
^]j ia eh nab]da `__bh_b]`ea k`b_ l`gehb^ e\`e k ]ii eb`c^lhbo e\a lhbo `ce^ `gghbn]cf
eh e\a dhg`i eb`ge ^]ta a^e]o `ean lbho _]eg\ z [\]^ ]cn]g`ea^ ` k`b_ l`gehb � e\`e ]^ `
lmcge]hc hl ) � <

� � � u) � y
,m__ h^a e\`e ]e kaba _ h^^]jia eh `dab`fa e\a lbapmacg]a^ hl ` gabe`]c lhbo `ce lhb `
_`be]gm i`b ^_ a`|ab `cn g\`b`geab]ta e\`e `^ ) z �c `__iq]cf v[wx r e\a k`b_ l`gehb �
]^ e\a omie]_ i]g`e]da ghc^e`ce e\`e `gghmce^ lhb e\a ]ceab~^_ a`|ab lbapmacgq d`b]`e]hc^
hl e\a lhbo `ce^ ) `cn g`c j a m^an eh ^\]le e\h^a lhbo `ce^ eh e\a chbo `i]tan ) � <

) � � �) u�y

� ]dac e\a ghbbai`e]hc ad]nace ]c ) ]fmba � r ]e ]^ _ h^^]j ia eh \`da ` lmcge]hc 	 e\`e
ba_ba^ace^ e\a i]ca`b j a^e -e r o ]c]o ]t]cf abbhb ]c ` ia`^e~^pm`ba^ ^ac^a z [\]^ ba_ba^ace^
e\a `__bhs]o `ea ih g`e]hc^ hl ` _`be]gmi`b dhkai }^ lhbo `ce^ r `^ ` lmcge]hc hl ) � <

) 
 	 u) � y � �) � � � u�y

[h naeabo ]ca e\a lmcge]hc lhb e\a _]eg\~j`^an k`b_ l`gehb r -b^e ghc^]nab e\`e e\a
lmcge]hc 	 \`^ ` -san _h]ce `e k\]g\ 	 u) � y k ]ii j a apm`i eh e\a na^]ban ) � r ba_ba~
^ace]cf e\a o a`c lbapmacgq eh k\]g\ `ii he\ab ) `ba chbo `i]tan z [\a d`ima hl ) �
� ��� ���� �� ' �� �� &� ���� ������ �� ¥ ������� ��£ �������
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ghbba^_ hcn]cf eh e\]^ _ h]ce ]^ � r e\a �`dab`fa� _]eg\ lhb k\]g\ e\a v[wx k`b_ l`gehb
apm`i^ � z

) � � 	 u� y u�y
�hoj]c]cf u�y r u�y r `cn u�y f]da^ e\a na^]ban � `^ ` lmcge]hc hl ) � r `ihcf k ]e\ i]ca`b
-e gha. g]ace^ � `cn � lhb ` _`be]gm i`b lhbo `ce r `cn e\a _`b`o aeab � <

� � � u) � y � 	 u� y
	 u) � y � �� � �

�) � � �
u�y
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[h ^]o_i]lq e\a _bh ga^^ hl ih g`e]cf h_e]o `i _`b`o aeab^ lhb e\a apm`e]hc ]c u�y r ]e ]^

\ai_lmi eh ba_ba^ace e\a lmcge]hc }^ i]ca`b `__bhs ]o `e]hc z [\]^ `__bhs]o `e]hc ^\hmin
j a nhca `e e\a d`ima � eh o ]c]o ]ta e\a abbhb^ `e e\a asebao a^ hl e\a lmcn`o ace`i
lbapmacgq nho`]c z � ]dac e\a lmcge]hc � na-can ]c u�y <

� � � u) � y 
 w� u) � y � � u� y � � � u� y u) � � � y

� � u) � y � �� u�� � �y
u�) � � �y+

w� u) � y � � � �
�� � �

u) � � � y u�y

[\a lmcge]hc � `cn ]e^ i]ca`b `__bhs]o `e]hc w� `ba gho_`ban ]c ) ]fmba � r k\]g\ m^a^
e\a i]ca`b -e gh a. g]ace^ g`igmi`ean lhb e\a ^aghcn lhbo `ce hl �]q� <

) + ���	 � 
 �) � � � � �) � � ���� u
y

�� ' �(�(� !� %�� �� �� �� 
%
 $
�akb]e]cf e\a ^ih_ a hl u�y `^  r

� � � u) � y 
 w� u) � y � � �  u) � � � y u��y
k ]ii `iihk m^ eh ^a`bg\ lhb e\a h_e]o `i _`b`o aeab^  `cn � hl e\a lmcge]hc � z [\a
`gem`i ^ih_ a hl e\a i]ca`b `__bhs ]o `e]hc eh � k]ii d`bq na_ acn]cf hc e\a gh a. g]ace^
hl e\a i]ca`b -e^ lhb _]eg\ dab^m^ lhbo `ce^ hl n]' abace dhkai^ r `^ ^aac ]c [`jia � z

�c hbnab eh ^]omi`ea e\a a' age hl _ ablhbo ]cf v[wx r k`b_ l`gehb^ kaba omie]_i]an
jq e\a d`ima^ lhb e\a lhbo `ce^ hl e\a [�� �[ ghb_m^ r `^ o a`^mban ]c ,age]hc ��� z [\a^a
^g`ian lhbo `ce^ ba_ba^acean e\a as_ agean ba^mie hl ` ghbba^_ hcn]cf v[wx lbapmacgq
k`b_]cf hl e\a ]c_me ^_ aag\ ^]fc`i hb la`emba^ z �c hbnab eh ih g`ea e\a h_e]o `i d`ima^
lhb e\a _`b`o aeab^  `cn � r e\ ]^ ^]omi`ean lbapmacgq k`b_]cf k`^ ea^ean lhb d`ima^
hl  ]c e\a b`cfa ��� ���� #� ����� `cn � ]c e\a b`cfa ��� # ���� z
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) * �� 
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) ]fmba � na_]ge^ e\a chbo `i]tan ^e`cn`bn nad]`e]hc � hl e\a d`ima^ hl )+ ���	 � k\ac
k`b_ an jq  `cn � z �e ]^ `__`bace e\`e `c  d`ima hl `j hme � z��� ^aao ^ eh ba^mie
]c e\a ihka^e ^e`cn`bn nad]`e]hc hl e\a k`b_ an n`e` z �c  hl � ghbba^_ hcn^ eh ch
k`b_]cf z

�che\ab o a`^mba jq k\]g\ eh h_e]o ]ta e\a^a _`b`o aeab^ ]^ eh ghc^]nab e\a ^a_`b`~
j]i]eq hl e\a n`e` z �hc^]nab ` j]c`bq gi`^^]-g`e]hc hl ` ^]fc`i r ^mg\ `^ n]^gb]o ]c`e]cf
e\a )+ hl e\a dhkai^ �``� `cn �]q� r `^ ]iim ^eb`ean jq e\a \]^ehfb`o ^ ]c ) ]fmba � z {hb~
bhk ]cf e\a $�  �� 
 oaeb]g lbho ^]fc`i naeage]hc e\ahbqr e\a ^a_`b`j]i]eq hl e\a^a n`e`
o `q j a na^gb]j an jq ` n]^gb]o ]c`j]i]eq ]cnas ]c eabo ^ hl e\a o a`c^ � `cn ^e`cn`bn
nad]`e]hc^ � hl a`g\ gi`^^ <

� � � "� * � � + "
�� *� +

�`s]o ]t]cf e\a n]^gb]o ]c`j]i]eq hl e\a lhbo `ce^ hl ekh dhkai^ r `^ ba/agean jq e\a
n~_b]o a ^ghba^ ]c ) ]fmba � r ]e g`c j a ^aac hcga `f`]c e\`e `c  hl `j hme � z��� ]^
h_e]o `i z

�j^abd ]cf ) ]fmba^ � `cn � r e\aba nha^ che `__ a`b eh j a `cq ^e`e]^e]g`iiq h_e]o `i
d`ima lhb � � z �cem]e]daiqr e\a d`ima lhb � ^\hmin _bhj`jiq j a ^ho ak\aba ca`b e\a
`dab`fa hl e\a ^_ a`|ab^ } ) � d`ima^ r ^h `^ eh j`i`cga e\a n]^eb]jme]hc hl k`b_ l`gehb^ z
� ^m]e`jia d`ima lhb � khmin j a ]c e\a b`cfa lbho ��� eh ��� � t z

�c ghcgim^]hc r ` ^m]e`jia lhbomi` lhb e\a k`b_ l`gehb^ nab]dan jq e\a _]eg\~j`^an
v[wx `__bh`g\ ]^

� � � � � ���� u) � � ���y u��y
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8 � �4�3��� ��������7
[\a naeabo ]c`e]hc hl e\a _]eg\~j`^an k`b_ l`gehb k`^ e\a o h^e ^]fc]-g`ce _ hbe]hc

hl e\ ]^ _`_ ab }^ `ieabc`e]da `__bh`g\ eh v[wx z )hiihk ]cf e\`e ^ea_ r e\aba `ba ` cmoj ab
hl h_e]hc^ lhb _ ablhbo ]cf e\a `__bh_b]`ea lbapmacgq ^g`i]cf z
� � ����
$ !� � � � �(� � #(�%�!($

[\a oh^e ^eb`]f\lhbk`bn k`q eh ]o_iao ace v[wx ]^ k ]e\ ` i]ca`b k`b_]cf lmcge]hc z
[\a k`b_ an lbapmacg]a^ � � `ba e\a _bhnmge hl e\a k`b_ l`gehb � `cn e\a hb]f]c`i
lbapmacg]a^ � <

� � � ��
�che\ab `__bh`g\ r k\]g\ `gghmce^ lhb e\a caan eh ^g`ia \]f\ab lhbo `ce^ ^i]f\eiq o hba
e\`c ihkab lhbo `ce^ r ]^ ` chci]ca`b k`b_]cf lmcge]hc r ^mg\ `^ na^gb]j an ]c ��� <

� � � � ������ �
�ieabc`e]daiqr ` ghoohciq m^an k`b_]cf lmcge]hc ]^ _ ]agak ]^a i]ca`b ��� � ]e ]^ ]nace]g`i
eh e\a i]ca`b k`b_]cf lmcge]hc m_ eh ` gabe`]c lbapmacgq �� r `cn e\ac e\a ^ih_ a ]^
`n0m^ean ^h `^ eh ]ceab^age k ]e\ e\a xqpm]^e lbapmacgq �� <

� � �
	 �� < � 
 ��

��� � ��������� < �� � � � ��
[\a _]agak ]^a i]ca`b k`b_]cf lmcge]hc ac^mba^ o hba gho_iaea m^`fa hl e\a lm ii k`b_ an
j`cnk ]ne\ z �ca _heace]`i \`t`bn hl e\a i]ca`b k`b_]cf lmcge]hc ]^ e\`e ]e omie]_i]a^ jq
` mc]lhbo l`gehb hdab e\a ace]ba ^_ agebmo r g`m^]cf ghc^]nab`jia g\`cfa^ eh e\a \]f\ab
lbapmacg]a^ u`j hda e\a ^aghcn lhbo `cey z [\]^ baf]hc hl e\a ^_ agebmo ]^ ^]fc]-g`ce
]c g\`b`geab]t]cf lb]g`e]da^ r ^mg\ `^ �^� `cn �^\� r k\h^a `be]gm i`e]hc ]^ che `e `ii
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na_ acnace hc dhg`i eb`ge iacfe\ z �__iq]cf ` i`bfa lbapmacgq ^\]le eh e\a \]f\ab
lbapmacg]a^ g`c ]cgba`^a e\a ghclm^`j]i]eq hl e\a^a _\hca^ z [\]^ a'age ]^ a^_ ag]`iiq
_ abe]cace lhb ^]fc`i^ ^`o_ian `e \]f\ab ^`o_i]cf b`ea^ u^mg\ `^ e\a [�� �[ n`e` `e ��
|� ty z
& � *� ! ���$ !� $��� %�(� �  
�# 
(��

�leab naeabo ]c]cf ` k`b_ l`gehb `cn g\hh^]cf ` eq_ a hl k`b_]cf lmcge]hc r e\a `gem`i
lbapmacgq ^\]le g`c j a `__i]an eh e\a ^_ aag\ ]c_me ^]fc`i ]c ekh o `ccab^ <

� �a^`o_i]cf hb he\abk ]^a eb`c^lhbo ]cf e\a hb]f]c`i `mn]h ^]fc`i z
� �n0m^e]cf e\a ^_`g]cf hl - ieab^ nmb]cf e\a la`emba g`igmi`e]hc ^e`fa z

�c `io h^e `ii v[wx ]o_iao ace`e]hc^ r e\a ^aghcn hl e\a^a ]^ me]i]tan z )hb e\]^
_bh0 age r e\a _b]cg]_`i ba^mie^ kaba facab`ean m^]cf ` i]ca`b k`b_]cf lmcge]hc nmb]cf
la`emba g`igmi`e]hc z � hkadab r � k ]ii `i^h _ba^ace ` n]' abace k`q eh `g\]ada e\a lba~
pmacgq ^\]le r `__iq]cf e]o a~^g`i]cf `cn ba^`o_i]cf _bhnanmba^ ]c ^]fc`i _bhga^^]cf
_b]hb eh la`emba g`igmi`e]hc z [\]^ ]^ j aca-g]`i ]c g]bgmo ^e`cga^ k\aba e\a ehhi lhb
g`igmi`e]cf la`emba^ ]^ ` ji`g|j hs e\`e nha^ che `iihk baghc-fmb`e]hc hl - ieab _ i`ga~
o ace^ z
�� � �� � �(� � #(�%�!( # �(� �  
$�  !�
$$ �(�� a^_]ea `c ]c`j]i]eq eh `ieab e\a la`emba g`igmi`e]hc ^e`fa^ r � k`^ `jia eh nad]^a
` ^ae hl _bh ga^^a^ e\`e a'age e\a apm]d`iace hl ` i]ca`b hb _]agak ]^a i]ca`b k`b_]cf
lmcge]hc jq eb`c^lhbo ]cf e\a ]c_me `mn]h ^]fc`i j alhba ]e ]^ _`^^an hc eh e\a la`emba
g`igmi`e]hc^ z

�ca k`q eh `g\]ada ` i]ca`b k`b_ ]c e\a lbapmacgq `s]^ hl ` ^]fc`i ]^ eh ^g`ia ]e ]c
e\a e]o a nho`]c � lhb n]^gbaea~e]o a ^]fc`i^ r e\ ]^ ]cdhida^ ba^`o_i]cf z � ]dac ` k`b_
l`gehb � r e\a k`b_ an ^_ agebmo � u� �� y g`c j a nab]dan d]` e\a e]o a~^g`i]cf _bh_ abeq hl
e\a )hmb]ab [b`c^lhbo <

� u� �y � 	
� �
"� "� � �� �

�c mclhbemc`ea ^]na~a'age hl ba^`o_i]cf ]^ e\`e e\a ]c_me }^ e]o a `s]^ ]^ `i^h ^g`ian z
,]cga ` fba`e na`i hl ]o _hbe`ce i]cfm]^e]g ]c lhbo `e]hc ]^ ^ac^]e]da eh eao_hb`i la`emba^
u^aa ���y r ^mg\ `^ _\hca nmb`e]hc `cn dh]ga hc^ae e]o ]cf r ]e khmin j a j aeeab eh bae`]c
e\a hb]f]c`i ^]fc`i }^ e]o a^g`ia� z

�e ]^ _ h^^]j ia eh `g\]ada e\a na^]ban lbapmacgq k`b_ k ]e\hme o hn]lq]cf e\a e]o a `s]^
jq me]i]t]cf ^ho a ehhi^ o hba ghoo hciq ao_ihqan lhb ^_ aag\ ^qce\a^]^ z [\a ,�w�),
e]o a~^g`ia o hn]-g`e]hc `ifhb]e\o ��� ]^ `c as`o_ia hl ` lmcge]hc e\`e g`c eb`c^lhbo
` ^]fc`i }^ e]o a `s]^ ]cna_ acnace hl ]e^ lbapmacgq `s]^ <

� u�y #� u � y �� ,�w�), �� � ��
� � #� u � y

� ������������� � ����� ��� ��� ��� � �� �� ��� �� ���� ��� ��������� �������������� �� �������� ��£ ��� � �� ¢����£ � ��� ���� ¢ ��� �§© §� ¡
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[\a ba^mie]cf ^]fc`i g`c e\ac j a ba^`o_ian eh nab]da e\a k`b_ an lbapmacgq `s ]^ `ihcf
k ]e\ e\a hb]f]c`i e]o a `s]^ <

� � �
� � #� u � y �� �a^`o_ia �� � � u�y #� � �� �

� ^]cf e\a `j hda ^apmacga hl e]o a~^g`i]cf lhiihkan jq ba^`o_i]cf g`c _bhnmga `
i]ca`b k`b_ hl e\a lbapmacgq `s]^ z )bho e\]^ j`^]^ ]e j agho a^ eb]d]`i eh `__bhs]o `ea `
_]agak ]^a i]ca`b k`b_ z ) ]b^e r e\a ^]fc`i ]^ ^_ i]e jq ekh - ieab^ ]ceh ` _ hbe]hc ghce`]c ]cf
\]f\ lbapmacg]a^ `cn ` _ hbe]hc ghce`]c ]cf hciq ihk lbapmacg]a^ z [\a ihk _hbe]hc
mcnabfh a^ e\a lbapmacgq k`b_ `cn ]^ e\ac `nnan j`g| eh e\a \]f\ab lbapmacg]a^ hl e\a
hb]f]c`i ^]fc`i z [\a gmeh' lbapmacgq lhb e\a ihk_`^^ - ieab ^\hmin j a naeabo ]can jq
e\a k`b_ l`gehb � z )hb as`o_ia <

����� � � ����
�

[\a gmeh' lhb e\a \]f\_`^^ - ieab ghmin j a ^]o ]i`biq ^g`ian r `ie\hmf\ ` -san d`ima r ^mg\
`^ ���� � t ]c e\]^ as`o_ia r o ]f\e j a apm`iiq ^m]e`jia z [\]^ _]agak ]^a un]^ghce]cmhm^y
k`b_]cf lmcge]hc ]^ ^\hkc ]c ) ]fmba � z

8� � ��36���6��4� �67��� 4�� �67���7
[\a _]eg\~j`^an `__bh`g\ eh dh g`i eb`ge iacfe\ chbo `i]t`e]hc k`^ ]o _iao acean

`cn ea^ean eh naeabo ]ca e\a `__bh`g\ }^ la`^]j ]i]eq `cn bai`e]da _ ablhbo `cga `f`]c^e
a^e`ji]^\an v[wx ^g\ao a^ z
� � �!��� �(� �� � � ��%! $

1d`im`e]hc hl e\a _]eg\~j`^an `__bh`g\ ghc^]^ean hl ` gho_`b]^hc hl baghfc]tab
_ ablhbo `cga m^]cf facnab~]cna_ acnace k`b_ l`gehb^ nab]dan ]c e\baa k`q^ <
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� z H �NVIXT� k`b_ l`gehb^ kaba g`igmi`ean lhb a`g\ ^_ a`|ab jq m^]cf e\a k`b_

l`gehb lhbomi` ]c u�y `cn m^]cf e\a ^_ a`|ab }^ `dab`fa _]eg\ z [\a _]eg\ k`^
naeagean m^]cf ` l`]biq bai]`jia _]eg\~eb`g|]cf `ifhb]e\o `cn e\a `dab`fa _]eg\
lhb ` ^_ a`|ab k`^ e`|ac eh j a e\a o a`c hl e\a o an]`c^ hdab a]f\e meeab`cga^ z

� z � I� JU�U � J�TFJ�GG� k`b_ l`gehb^ kaba g`igmi`ean k\]ia eb`]c ]cf �`m^^]`c
� ]semba �hnai^ k ]e\ o ai lbapmacgq ga_^eb`i gha. g]ace^ u�)�� y la`emba^ z

� z H �NVIXT� k`b_ l`gehb^ kaba g`igmi`ean jq eb`g|]cf e\a e\]bn lhbo `ce ]c `ii
dh]gan lb`o a^ hl a]f\e meeab`cga^ _ ab ^_ a`|ab^ z � ^ k ]e\ e\a _]eg\~j`^an k`b_
l`gehb^ r e\a ^_ a`|ab }^ `dab`fa ) � k`^ e\a o a`c hl e\a o an]`c^ _ ab meeab`cga z
[\a k`b_ l`gehb k`^ g`igmi`ean `^ ]c u�y < e\a b`e]h hl e\a ^_ a`|ab }^ `dab`fa ) �
eh e\a o a`c d`ima lhb e\a ace]ba ^ae r `j hme �
�� � t z

[\a^a k`b_ l`gehb^ kaba i]ca`biq k`b_ an nmb]cf e\a la`emba g`igmi`e]hc ^e`fa jq
e\a � 
����� ]c~\hm^a ^hlek`ba `e e\a �ceabc`e]hc`i �ho_meab ,g]acga �c^e]emea z � ^]cf
e\a ^e`cn`bn ��o^ lb`o a^ ^ea__ an jq ��o^ r e\baa eq_ a^ hl la`emba^ kaba facab`ean <

� �ai~(w( < �)�� ~i]|a la`emba^ z [b]`cfmi`b o ai~^_`gan - ieab^ � �� la`emba^ na~
b]dan lbho �� jq ��[ ebmcg`e]hc z

� (w( ~�� < eb`_ ath]n`i j`b|~^_`gan - ieab^ � ��e\ hbnab z
� (w( ~� < eb`_ ath]n`i j`b|~^_`gan - ieab^ � �e\ hbnab z

� ii la`emba^ ]cgimnan acabfq _im^ -b^e~hbnab `cn ^aghcn~hbnab nab]d`e]da^ z )hb a`g\
la`emba r _ ab~meeab`cga chbo `i]t`e]hc ^\]lean e\a o a`c^ eh tabh `cn d`b]`cga^ eh hca z

�c `nn]e]hc`i ^ae hl �)�� la`emba^ k`^ g`igmi`ean m^]cf ehhi^ lbho e\a ,e`c~
lhbn �a^a`bg\ �c^e]emea u,��y � e\a^a la`emba^ kaba ]nace]g`i eh e\a la`emba^ m^an lhb
naeabo ]c`e]hc hl e\a �w k`b_ l`gehb^ z

xamb`i caekhb| baghfc]tab^ kaba eb`]can hc ��
� meeab`cga^ lbho ��� ^_ a`|ab^
]c e\a [�� �[ eb`]c ^ae z 1`g\ camb`i caekhb| k`^ ghc-fmban k ]e\ `c ]c_me i`qab
gho_b]^]cf la`emba^ k ]e\ 
 k]cnhk ^ hl ghcease � e\a \]nnac i`qab \`n `j hme ��� r���
ka]f\e^� � e\a hme_me ghc^]^ean hl �� _\hca^ z �j hme ��� hl e\a eb`]c ^ae k`^ m^an lhb
gbh^^~d`i]n`e]hc z [\a [�� �[ ea^e ^ae ]cgimnan ���� meeab`cga^ lbho ��� ^_ a`|ab^ z

[\a ba^mie^ `ba _ba^acean `^ lb`o a `ggmb`gq b`ea^ r e\a _ abgace`fa hl _\hca^ ]c `
ea^e ^ae e\`e `ba ghbbageiq ]nace]-an nmb]cf ` lhbk`bn~_`^^ hl ` camb`i cae z [\a ba^mie^
lhb e\a as_ ab]o ace^ k ]e\ �� |� t [�� �[ n`e` `ba ]c [`jia � � � e\a [�� �[ ghb_m^ k`^
nhkc^`o_ian eh �|� t `cn ba^mie]cf baghfc]e]hc _ ablhbo `cga ]^ ad]nacgan ]c [`jia �� � z
[a^e^ m^]cf e\a �)�� la`emba^ g`igmi`ean jq ,�� }^ ehhi^ 	 `ba _ba^acean ]c [`jia �v r
k\]g\ `i^h ]cgimna^ gbh^^~d`i]n`e]hc b`ea^ `cn ad]nacga hl ]o_bhdao ace m^]cf ek ]ga
`^ o `cq \]nnac mc]e^ z

�c facab`i r e\a _]eg\~j`^an k`b_ l`gehb^ gho_`ban pm]ea l`dhb`jiq ]c bai`e]hc eh e\a
k`b_ l`gehb^ nab]dan jq e\a lhbo `ce~j`^an `__bh`g\ z (ab\`_^ e\]^ ]^ j ag`m^a _]eg\ ]^
` j aeeab ]cn]g`ehb hl dhg`i eb`ge iacfe\ e\`c ) � � o hba i]|aiqr e\a j aeeab _ ablhbo `cga
hl e\a ) � ~j`^an k`b_ l`gehb^ g`c j a `eeb]jmean eh e\a fba`eab bai]`j]i]eq hl e\a _]eg\~
naeage]hc ehhi^ r `^ h__h^an eh e\a lhbo `ce~eb`g|]cf ^hlek`ba z [\]^ ]^ ghc^]^eace k ]e\
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ba^mie^ ]cna_ acnaceiq hje`]can ]c ��� z �ho_`ban eh e\a �w~j`^an k`b_ l`gehb^ r
\hkadab r e\a _]eg\~j`^an _ ablhbo `cga ]^ l`]biq gih^a z

�e ]^ ]ceaba^e]cf e\`e v[wx ^aao an eh khb| kaii k ]e\ �)�� hb �)�� ~i]|a la`emba^ r
k\]ia e\aba k`^ \`bniq `cq n]' abacga j aekaac k`b_ an `cn mck`b_ an (w( la`emba^ z
[\]^ _ ab\`_^ hka^ ^ho ae\]cf eh n]' abacga^ j aekaac eb]`cfmi`b `cn eb`_ ath]n`i - ieab^
m^an ]c e\a ba^_ age]da la`emba g`igmi`e]hc^ z

�e ]^ `i^h ]ceaba^e]cf hb ^m^_]g]hm^ e\`e e\a ba^mie^ m^]cf ,�� la`emba^ ^\hkan ^mg\
` nb`o `e]g n]'abacga j aekaac eb`]c ]cf gbh^^~d`i]n`e]hc b`ea^ `cn ea^e `ggmb`gq b`ea^ r
k\aba e\a ]o_bhdao ace hl v[wx ]^ ba/agean ]c e\a �v b`ea^ r jme che ]c ` lhbk`bn~_`^^
hl e\a ea^e ^ae z xhcae\aia^^ r e\a^a ba^mie^ ^e]ii ^\hk e\`e ) � ~j`^an v[wx _ ablhbo ^
dabq ^]o ]i`biq eh e\a �w `__bh`g\ z
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�c `nn]e]hc eh ih h|]cf `e ba^mie^ lhb d`b]hm^ `__bh`g\a^ eh k`b_ l`gehb naeabo ]c`~
e]hc r e\a a'age hl ` i]ca`b dab^m^ un]^ghce]cmhm^y _]agak ]^a i]ca`b k`b_]cf lmcge]hc k`^
`i^h as`o ]can z [\a^a k`b_]cf^ kaba `ggho_i]^\an j alhba la`emba^ kaba g`igmi`ean r
m^]cf e\a e]o a~^g`i]cf `cn ba^`o_i]cf _bh ganmba nae`]ian ]c e\a _bad]hm^ ^age]hc z
[\baa ^ae^ hl la`emba^ kaba g`igmi`ean < (w( �� r `^ `j hda � ��{ �
�n r �
 gb]e]g`i j`cn
- ieab^ _ im^ -b^e~hbnab nab]d`e]da^ � ��{ �
�n�nn r �
 gb]e]g`i j`cn - ieab^ _im^ -b^e `cn
^aghcn~hbnab nab]d`e]da^ z

[\a ba^mie^ lhb e\]^ as_ ab]o ace `ba _bhd]nan ]c [`jia v `cn ^\hk e\`e e\a mc]lhbo iq
i]ca`b k`b_]cf lmcge]hc _ ablhbo ^ ghc^]^eaceiq khb^a e\`c e\a k`b_]cf lmcge]hc e\`e
^_i]e^ e\a `mn]h ^]fc`i ]ceh \`ida^ `cn k`b_^ hciq e\a ihkab lbapmacg]a^ z [\a gbh^^~
d`i]n`e]hc lb`o a `ggmb`g]a^ lhb v[wx `ba ihkab e\`c e\a j`^ai]ca^ j ag`m^a e\aba kaba
^ho a ^]fc`i n]^ehbe]hc^ g`m^an jq e\a ,�w�), `ifhb]e\o z

[\a^a ba^mie^ ^\hmin j a eao_ aban jq e\a l`ge e\`e hj^abd]cf gbh^^~d`i]n`e]hc b`ea^
]^ `c ]o _ ablage k`q eh o a`^mba baghfc]tab _ ablhbo `cga z � j aeeab ea^e khmin \`da
j aac eh ghccage e\a^a _\hca baghfc]e]hc ^q^eao ^ eh ` i`cfm`fa o hnai r `iihk ]cf ` lmii
naghn]cf e\`e baembc^ khbn abbhb b`ea^ z

8�� � ������7���

( ]eg\~j`^an dhg`i eb`ge iacfe\ chbo `i]t`e]hc ]^ ` cak `__bh`g\ eh naeabo ]ca k`b_
l`gehb^ e\`e `ba as_ ab]o ace`iiq ^\hkc eh ^mggaan ]c ]o_bhd]cf ^_ aag\ baghfc]e]hc
_ ablhbo `cga z �e e\a dabq ia`^e r ]e ^aao ^ eh f]da ba^mie^ gho_`b`jia eh m^]cf e\a
a^e`ji]^\an �w `__bh`g\ z [\]^ ghmin ghceb]jmea eh � ,� ^q^eao ^ ]cghb_ hb`e]cf v[wx
`^ `c a`^q qae a'age]da `ieabc`e]da eh as]^e]cf ^_ a`|ab chbo `i]t`e]hc `__bh`g\a^ z
1 ^_ ag]`iiq k\ac _]eg\ ]^ `iba`nq j a]cf hj^abdan & m^an ]c _bh^hnq~j`^an meeab`cga
^afo ace`e]hc r b]g\ eb`c^gb]_e]hc r hb ao he]hc gi`^^]-g`e]hc & e\ac e\a g`igmi`e]hc hl
_]eg\~j`^an k`b_ l`gehb^ bapm]ba^ o ]c]o `i gho_me`e]hc`i as_ ac^a z

�c `nn]e]hc eh e\a^a fhhn ba^mie^ r e\aba `ba ]cn]g`e]hc^ e\`e _]eg\~j`^an v[wx
m^]cf ` n]'abace k`b_]cf lmcge]hc ghmin q]ain adac fba`eab ]o_bhdao ace^ z
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