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YZ[\]^ ]_]`a bc_ [ de`f d ca dgedhhdai i``h j`k f`\dh]al \Zd i` ]i_ c[ ]h]im
i` e`a_ikZei _f ``ib _Zkjced_ n ]ib f ]a]f ch do`ki p q _]al ibd_d ideba]rZd_ s
cki]_i_ ckd c[ hd i` f ca]tZhcid c e`ck_d \d_ek]ti]`a `j c f`\dh p ubd e`fv
tZidk ibda _Z[\]^]\d_ ibd f`\dh i` `[ic]a c adn s _f ``ib ^dk_]`a ibci
j`hh`n _ ibd `k]l]ach _bct d p w `^]al ibd ^dki]ed_ `j ibd e`ck_d f d_b s ch_`
kdjdkkd\ i` c_ xe`aik`h t `]ai_y s codei_ ibd _bct d `j ibd _f ``ib _Zkjced ca\
chh`n _ j`k c ^dkm ]aiZ]i]^d f`\dh]al tckc\]lf p

zaidkt `hci`km _Z[\]^]_]`a _ebdf d_ ckd c _t de]ch _Z[_di `j chh _Z[\]^ ]v
_]`a _ebdf d_ nbdkd ibdkd ]_ ibd c\\d\ kdrZ]kdf dai ibci ibd h]f ]i _Zkjced
]aidkt `hcid_ ibd `k]l]ach e`aik`h t `]ai_ p ubd_d f dib`\_ eca l]^d ibd cki]_i_
ca d^da f`kd ]aiZ]i]^d jddh j`k ibd _bct d `j ibd {ach s _f ``ib _Zkjced [ dv
ecZ_d ibd ^dki]ed_ ibci ibdm t `_]i]`a ceiZchhm h]d `a ibd h]f ]i _Zkjced p |ad
dgcfthd `j ca ]aidkt `hci`km _ebdf d j`k eZk^d_ ]_ ibd ehc__]e j`Zkvt `]ai
_ebdf d \d_ek][ d\ ]a }~� p � `[[ dhi }�� tk`^ ]\d\ ca ]aidkt `hci`km _Z[\]^ ]_]`a
_ebdf d j`k ck[ ]ikckm rZc\k]hcidkch f d_bd_ ibci dgida\d\ ibd eZk^d f dib`\
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]a }~� s ca\ �`k]a }
� tk`^d\ ibci �`[[ dhi �_ _Zkjced _ebdf d nc_ � 9 j`k chh
^chdaed_ `j ^dki]ed_ p

� dedaihms ibdkd bc_ ch_` [ dda ca ]aidkd_i ]a _Z[\]^ ]_]`a _ebdf d_ ibci
ckd e`f[]aci]`a_ `j _]fthd _idt_ `k jcei`kd\ _ebdf d_ ibci [kdc� ctcki c
_]alhd _Z[\]^]_]`a _ebdf d ]ai` _]fthdk tc__d_ p ubd_d jcei`kd\ f dib`\_
eca [ d _]fthdk i` ]fthdf dai [ decZ_d hckld s e`fthdg _Z[\]^]_]`a f c_�_
eca [ d echeZhcid\ [m t dkj`kf ]al _d^dkch _f chh s h` echhm _Ztt`kid\ tc__d_
`^dk ibd f d_b p �`Za_[ dkm di ch p }� � tkd_dai c _Z[\]^ ]_]`a _ebdfd c_
[ d]al jcei`kd\ ]ai` _dtckcid tc__d_ `^dk ibd f d_b p ubd cZib`k_ \d_ek][ d
ca cttk`g ]f ci]al _Z[\]^]_]`a f dib`\ ]a in` tc__d_ � h]adck _Z[ \]^ ]_]`a
ca\ c^dkcl]al p � ]k_i s c idft`kckm f d_b ]_ ldadkcid\ [m t dkj`kf ]al h]adck
_Z[\]^ ]_]`a `a ibd ]atZi f d_b ca\ ibda ca c^dkcl]al tc__ nbdkd ^dki]ed_
ckd kdt hced\ [m ibd c^dkcld `j ibd edaik`]\_ `j ibd c\� cedai jced_ p

�`k]a ca\ Yebk �̀\dk }�� dgida\d\ ibd ]\dc_ `j �`Za_[ dkm di ch p ca\
\d^dh`t d\ ca cttk`g ]f ci]al _ebdf d ibci ldadkch]�d\ � v_t h]ad_ `j [ ]\dlkdd
Zt i` a]ad p za ibci tct dk ibd cZib`k_ jcei`k � v_t h]ad _Z[ \]^ ]_]`a ]ai`
h]adck _Z[ \]^ ]_]`a t hZ_ kdt dcid\ \Zch]al `j ibd f d_b nbdkd ^dki]ed_ ckd
t `_]i]`ad\ ci ibd [ckmedaidk `j t `hml`a_ p Yicf }�� tk`\Zed\ c _]f ]hck
f dib`\ ibci ldadkch]�d\ � v_t h]ad_ `j ck[ ]ikckm \dlkdd i` _Zkjced_ Z_]al
ca d^da�`\\ ideba]rZd p � hib`Zlb [ `ib f dib`\_ ckd ectc[hd `j tk`\Ze]al
_Zkjced_ n ]ib b]lb \dlkdd_ `j e`ai]aZ]ims ibd _Zkjced_ tk`\Zed\ ckd _i]hh
`ahm � 9 ci dgikc`k\]ackm ^dki]ed_ p

�d \d^dh`t c adn _Z[\]^]_]`a _ebdf d j`k _Zkjced_ _]f ]hck i` }� � ]a ibci
nd jcei`k `Zk _Z[\]^ ]_]`a _ebdf d ]ai` in` \]odkdai _idt_ � h]adck _Z[\]^ ]v
_]`a ca\ \]odkdae]al p |Zk f dib`\ ch_` \]odk_ ]a ibci ]i ]_ ca ]aidkt `hci`km
_Z[\]^ ]_]`a _ebdf d c_ `tt `_d\ i` ca cttk`g ]f ci]al f dib`\ p � ]k_i s nd \dv
k]^d c _ici]`ackms ]aidkt `hci`km _ebdfd j`k eZk^d_ ibci ctt dck_ ]a }~� ca\
_b`n b`n ]i jcei`k_ ]ai` h]adck _Z[ \]^ ]_]`a j`hh`nd\ [m \]odkdae]al p � dgi s
ibd eZk^d _ebdf d ]_ dgida\d\ `ai` rZc\k]hcidkch _Zkjced_ [m ldadkch]�]al
ibd \]odkdai tc__d_ `ai` ^dki]ed_ `j ck[ ]ikckm ^chdaed p � ]achhms nd _b`n
b`n ib]_ _Zkjced _Z[ \]^ ]_]`a _ebdf d ]_ c _Z[\]^ ]_]`a _ebdf d j`k ]aidkt `v
hci]al eZk^d adin`k� _ c_ ndhh p

Q , !W)"# $W&VX" X'XUT
�d [ dl]a [m e`a_ikZei]al ca ]aidkt `hci`km _ebdf d j`k eZk^d_ p � _Z[ \]v
^ ]_]`a _ebdf d j`k eZk^d_ ]_ ]aidkt `hci`km ]j ]i ]_ `j ibd j`kf % &' 9() * % &)ca\ % &' 9()' 9 * + ,(-. /)0' 9% &. nbdkd % &) ]_ ibd 123 ^dkidg ci ibd 423 hd^dh `j
_Z[\]^ ]_]`a ca\ ,. ]_ ibd 5 23 e`d6 e]dai `j ibd _Z[\]^ ]_]`a f c_� p � bda
e`a_]\dk]al ca ]aidkt `hci`km _Z[\]^]_]`a _ebdf d j`k eZk^d_ s nd n ]hh c__Zf d
ibci chh `j ibd_d e`aik`h t `]ai_ ckd _tced\ Za]j`kf hm ]a c tckcf dik]e _tced
7_dd {lZkd 8 s hdji9 p |Zk _Z[\]^ ]_]`a _ebdf d n ]hh ibda ic�d ib]_ _di `j ^dkv
i]ed_ ca\ tk`\Zed c adn _di `j ^dki]ed_ `a ca ]aidk^ch ibci ]_ in ]ed c_ {ad
c_ ibd `k]l]ach p ubda chh ibci ]_ kdrZ]kd\ ]_ i` \d^dh`t c kZhd i` ]a_dki adn
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^dki]ed_ s % &' 9()' 9 s [ dindda dceb `j ibd l]^da e`aik`h t `]ai_ [ decZ_d ibd `h\
^dki]ed_ ckd ]aidkt `hcid\ ca\ s ibdkdj`kd s a`i f`\]{d\ p

�`n nd \dk]^d ibd ndhhv�a`na j`Zk t `]ai _ebdf d `j }~� c_ ca dgcfthd
`j _Zeb c _Z[\]^]_]`a _ebdf d p �`a_]\dk j`Zk e`a_deZi]^d e`aik`h t `]ai_
ibci bc^d Za]j`kf hm _tced\ tckcfdik]e e`ft`adai_ c__` e]cid\ n ]ib ibdf p
ubd_d t `]ai_ \d{ad c Za]rZd eZ[]e t `hma`f ]ch ibci ]aidkt `hcid_ ibdf p
ubd adn t`]ai [ d]al ]a_dkid\ ]ai` ibd eZk^d _b`Zh\ [ d t `_]i]`ad\ ]a ibd
f ]\\hd `j ibd j`Zk t `]ai_ ca\ _Zeb ibci ]i h]d_ `a ibd eZ[]e jZaei]`a \d{ad\
[m ib`_d t `]ai_ p ub]_ n ]hh l]^d ibd _Z[\]^]_]`a _ebdf d ibd tk`t dkim ibci ]j
chh `j ibd e`aik`h t `]ai_ ckd Za]j`kf hm _cfthd\ `o c eZ[]e jZaei]`a s ibda
ib]_ _ebdf d n ]hh kdtk`\Zed ibci eZ[]e jZaei]`a p ubd adn t`]ai �_ t `_]i]`a
eca ibda [ d _`h^d\ j`k ]a idkf _ `j ibd j`Zk e`aik`h t `]ai_ 7_dd {lZkd 8 s
hdji9 p Y]aed ibd t`]ai_ ckd _tced\ Za]j`kf hm ]a ibd tckcf dik]e _tced s ibd
e`d6 e]dai_ n ]hh a`i \dt da\ `a ibd _tce]al `j ibd e`aik`h t `]ai_ ca\ m]dh\_
ibd _Z[\]^ ]_]`a _ebdf d ]a drZci]`a 789 p ub]_ ]_ dgceihm ibd ndhhv�a`na
j`Zk t`]ai _ebdf d `j }8� ca\ }~� n ]ib ibd ida_]`a tckcf didk _di i` 8 p

% &' 9() * % &)
% &' 9()' 9 * �

8
8� % &)/ 9 �

�
8�% &) �

�
8�% &)' 9 �

8
8� % &)'(

789

� bda cachm�]al _Z[\]^ ]_]`a _ebdfd_ s ]i eca `jida [ d Z_djZh i` kdtv
kd_dai c _Z[\]^ ]_]`a f c_� c_ c ldadkci]al jZaei]`a }�� p �d \d{ad c ldav
dkci]al jZaei]`a , }� � j`k eZk^d_ i` [ d , }� � * + )��� ,)� ) nbdkd ,) ]_ ibd
123 e` d6 e]dai `j ibd _Z[\]^ ]_]`a f c_� `k �dk` nbda ibci e`d6 e]dai \`d_
a`i dg ]_i p �d n ]hh ch_` kdtkd_dai ibd e`aik`h t `]ai_ c_ c ldadkci]al jZaev
i]`a nbdkd % & }� � * + % &) � ) p ubda `ad _idt `j _Z[ \]^ ]_]`a ]_ kdtkd_daid\ c_
% &' 9 }� � * , }� � �% & }� ( � p |ad c\^caicld ibci ldadkci]al jZaei]`a_ tk`^ ]\d ]_
ibci ibdm f c�d ]i _]fthd i` [kdc� ctcki c _Z[\]^ ]_]`a _ebdf d ]ai` _dtckcid
tc__d_ `^dk ibd f d_b 7_Zeb c_ h]adck _Z[ \]^]_]`a ca\ kdt dcid\ c^dkcl]al c_
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]a }��9 � �Z_i jcei`k]al ibd ldadkci]al jZaei]`a tk`^ ]\d_ ibd aded__ckm i``h
i` _t h]i c _Z[ \]^]_]`a _idt ]ai` _dtckcid tc__d_ `^dk ibd f d_b p �d \d{ad
ib]_ _Z[\]^ ]_]`a f dib`\ n ]ib fZhi]t hd tc__d_ i` [ d c � ������� ����	
	�	��
��� �� �p ubd_d jcei`kd\ _Z[\]^ ]_]`a _ebdfd_ eca [ d dc_]dk i` ]fthdf dai
[ decZ_d dceb tc__ eca [ d imt ]echhm kdtkd_daid\ `a ibd `advk]al `j c ^dkidg s
nb]eb \`d_ a`i kdrZ]kd e`fth]ecid\ f d_b ikc^dk_ch chl`k]ibf _ ca\ \cicv
_ikZeiZkd_ i` [ d [Z]hi p � eeZfZhci]al ibd_d h` ech tc__d_ i`ldibdk chh`n _
^dkm hckld s e`fthdg tc__d_ i` [ d echeZhcid\ ]a c _]fthd f caadk p

� dtkd_dai]al `Zk _Z[\]^ ]_]`a f c_� c_ c ldadkci]al jZaei]`a s , }� � j`k
drZci]`a 789 ]_ , }� � * / 99� �/� � �9� �/ 9 � 8 � �9� � �

99� � � p zj nd \]^ ]\d ib]_
f c_� n ]ib ibd ldadkci]al jZaei]`a j`k h]adck _Z[ \]^ ]_]`a 9( �/ 9� 8� 9( � s nd
`[ic]a ibd _Z[\]^]_]`a f c_� /� � 	'(� � 
/ 9� � 8� / 9'(�/�	� p ubd k]lbivbca\
_]\d `j {lZkd 8 _b`n _ ibd _di `j e`aik`h t `]ai_ cjidk h]adck _Z[ \]^ ]_]`a ca\
ibd nd]lbi_ `j ibd t`]ai_ ibci kd_Zhi ]a ibd _cf d _Z[\]^]_]`a _ebdf d c_ `a
ibd hdjivbca\ _]\d `j {lZkd 8 p

|ad k`Za\ `j _Z[\]^ ]_]`a ]_ a`n � ctthm h]adck _Z[ \]^ ]_]`a ca\ ibda
ctthm ibd f c_� /� � 	'(� � 
/ 9� � 8 � / 9'(�/�	� i` ibd kd_Zhi]al eZk^d p �d
eca ]aidktkdi ibd _de`a\ f c_� c_ ic� ]al dceb t `]ai ca\ c\\]al ]ai` ]i ibd
c^dkcld `j ibd _de`a\ \]odkdaed_ `j ibd ^dki]ed_ `a ibd c\� cedai d\ld_ p
� ]lZkd ~ _b`n _ ca dgcfthd `j ib]_ tk` ed__ p � ]k_i s nd ic�d ibd ]a]i]ch eZk^d
\d{ad\ [m c ik]calZhck _bct d ca\ t dkj`kf h]adck _Z[ \]^ ]_]`a i` tk`\Zed
c adn eZk^d p ubd `h\ ^dki]ed_ jk`f ibd tkd^]`Z_ eZk^d ckd b]lbh]lbid\ j`k
ehck]imp � dgi s ib]_ adn eZk^d bc_ ibd \]odkdae]al tc__ ctth]d\ i` ]i p ubd
kd_Zhi]al eZk^d e`kkd_t `a\_ i` `ad k`Za\ `j _Z[ \]^ ]_]`a p �d ibda e`ai]aZd
ib]_ tk`ed__ i` _Z[\]^]\d ibd eZk^d jZkibdk p

za ib]_ jkcf dn`k� h]adck _Z[ \]^]_]`a ]_`hcid_ ibd ebcald ]a i`t `h`lm
7c\\]al adn ^dki]ed_9 ca\ ibd \]odkdae]al f c_� ]_`hcid_ ibd t `_]i]`a]al
`j ibci ld`f dikmp �dadkch]�ci]`a `j h]adck _Z[ \]^ ]_]`a i` _Zkjced_ ]_ ik]^ ]ch
_` nd `ahm add\ i` e`aedaikcid `a ldadkch]� ]al ibd \]odkdaed f c_� p � h_`
a`i]ed ibci [ dj`kd nd jcei`kd\ ibd _Z[\]^]_]`a _ebdfd s ibd `k]l]ach ^dkv
i]ed_ ndkd hdji ch`ad [Zi adn ^dki]ed_ bc\ ibd j`Zkvt `]ai f c_� ctth]d\ i`
ibdf 7_dd drZci]`a 7899 p �`n ibd kZhd j`k chh `j ibd ^dki]ed_ cjidk h]adck
_Z[\]^ ]_]`a bc_ [ de`fd Za]j`kf ]a ibci ibd \]odkdae]al tc__ ]_ ctth]d\
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i` chh `j ibd ^dki]ed_ kdlck\hd__ ]j ibd ^dki]ed_ ndkd `k]l]achhm `a ibd eZk^d
`k ]a_dkid\ \Zk]al h]adck _Z[ \]^ ]_]`a p ubd `k]l]ach ^dki]ed_ s % &) s ckd ]av
idkt `hcid\ [ decZ_d ibd _de`a\ \]odkdaed fc_� s

�
�/ 9 � ~

�
� s ]_ � j`k

ibd c\� cedai ^dki]ed_ _]aed ibdm ckd ibd kd_Zhi `j h]adck _Z[ \]^]_]`a 7] pd p
�
% &) � ~ 7� �� '� ��� 
( 9

�
% &)' 9 * �9 p � b]hd ibd jcei ibci ib]_ kZhd ]_ Za]j`kf ]_

ik]^ ]ch j`k eZk^d _ebdf d_ s ]i n ]hh [ de`fd f`kd ]ft`kicai n ]ib _Zkjced_ c_
ibdkd n ]hh a`i `ahm [ d `k]l]ach ^dki]ed_ ca\ d\ld ^dki]ed_ s [Zi jced ^dki]ed_
c_ ndhh p

Q� , ! �U'#V $W)	*+# $W&VX" X'XUT
�d adgi ldadkch]�d ibd eZk^d _Z[\]^ ]_]`a _ebdf d i` _Zkjced_ [m {k_i ic� ]al
ibd ida_`k tk`\Zei `j ibd \dk]^d\ eZk^d _ebdf d �_ f c_� _ p ub]_ dgida_]`a
tk`\Zed_ c f dib`\ j`k rZc\k]hcidkch _Zkjced_ ibci n`k� _ ]a ibd kdlZhck ec_d
nbdkd ibd ^chdaed `j c ^dkidg ]_ j`Zk 7nd \d{ad ibd ^chdaed `j c ^dkidg i`
[ d ibd aZf[ dk `j rZc\_ ]ae]\dai i` ibd ^dkidg 9 p ubd ebchhdald ]_ \dk]^ ]al
c ldadkch]�ci]`a `j ibd f c_� _ i` dgikc`k\]ackm ^dki]ed_ 7^chdaed 
* �9 ibci
kdtk`\Zed_ ibd kdlZhck ec_d ca\ ]_ _f ``ib ]a ibd h]f ]i p

�`[[ dhi }�� i``� c \]odkdai cttk`ceb nbda bd ldadkch]�d\ ib]_ _cf d
f c_� j`k eZk^d_ i` rZc\k]hcidkch _Zkjced_ p � d e`a_]\dkd\ ibd ibkdd \]odkdai
imt d_ `j t `]ai_ ldadkcid\ ]a `ad k`Za\ `j _Z[ \]^ ]_]`a � ^dkidg t `]ai_ s d\ld
t `]ai_ s ca\ jced t `]ai_ 7_dd {lZkd �9 p �dkidg t `]ai_ ndkd hdji ch`ad [ decZ_d
ibdm ndkd ibd `k]l]ach e`aik`h t `]ai_ ca\ \`a �i ebcald ]a ib]_ ]aidkt `hci`km
_ebdf d p 
\ld t `]ai_ ndkd ldadkcid\ [m ctthm ]al ibd eZk^d kZhd i` ibd
d\ld_ `j ibd f d_b i` tk`\Zed c adn ^dkidg ]a ibd f ]\\hd `j ca d\ld p
�ced t `]ai_ ndkd ibda ca ctth]eci]`a `j ibd eZk^d _ebdf d i` j`Zk d\ld
t `]ai_ p ubdkdj`kd s ibd `ahm ldadkch]�ci]`a ibci �`[[ dhi add\d\ i` dgida\
ib]_ _ebdfd i` rZc\k]hcidkch f d_bd_ nc_ i` ldadkch]�d ibd eZk^d kZhd i` ibd
ec_d `j ca d\ld ^dkidg ibci ]_ c\� cedai i` ca dgikc`k\]ackm ^dkidg p ubd
kZhd ibci bd \dk]^d_ ]a ibd dgikc`k\]ackm ec_d ]_ _b`na ]a {lZkd � p

�d \d{ad c ���
� � ��� ��� i` [ d c _di `j ^dki]ed_ ca\ d\ld_ ibci
e`aadei ib`_d ^dki]ed_ p zi ]_ t `__][ hd i` \d{ad c eZk^d adin`k� `a c _Zkjced
[m eb``_]al c _Z[_di `j ^dki]ed_ ca\ d\ld_ `a ibd e`ck_d e`aik`h t `hml`a i`
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[ d tcki `j ibci eZk^d p zj _Z[\]^]_]`a kZhd_ ckd \d{ad\ j`k ibd eZk^d adin`k� s
ibda ]i eca [ d _Z[\]^ ]\d\ c_ ndhh p � _ h`al c_ ibd _Zkjced _Z[ \]^ ]_]`a
_ebdf d tk`\Zed_ c _Zkjced ibci ]aidkt `hcid_ ibd _Z[\]^ ]\d\ eZk^d adin`k� s
ibda ibd _bct d `j ibd _Zkjced eca [ d e`aik`hhd\ [m f ca]tZhci]al ibd e`aik`h
t `]ai_ `j ibd `k]l]ach eZk^d adin`k� p Yt de]jm ]al ibd t`_]i]`a `j ibd eZk^d
adin`k� l]^d_ c ^dkm ]aiZ]i]^d jddh j`k ibd _bct d `j ibd {ach _Z[\]^]\d\
_Zkjced p

�`id ibci �`[[ dhi �_ _Z[\]^ ]_]`a _ebdf d ecaa`i [ d ^ ]dnd\ c_ c _Z[\]v
^ ]_]`a _ebdfd j`k ]aidkt `hci]al eZk^d adin`k� _ [ decZ_d ibd kZhd j`k t `_]v
i]`a]al c adn ^dkidg `a ca d\ld kdh]d_ a`i `ahm `a d\ld c\� cedai ^dki]ed_ s
[Zi jced c\� cedai ^dki]ed_ c_ ndhh 7_dd {lZkd �9 p ubd _Z[\]^ ]_]`a f dib`\
ibci nd tkd_dai n ]hh bc^d ibd tk`t dkim ibci ibd t`_]i]`a `j adn d\ld t`]ai_
]_ `ahm \didkf ]ad\ [m d\ld c\� cedai ^dki]ed_ ca\ s bdaed s eca [ d ^ ]dnd\ c_
c _Z[\]^]_]`a _ebdfd j`k eZk^d adin`k� _ p

za e`aikc_i i` ibd ncm �`[[ dhi dgida\d\ b]_ _Z[ \]^]_]`a _ebdf d `ai`
_Zkjced_ s nd bc^d jcei`kd\ ibd _Z[\]^ ]_]`a f c_� ]ai` h]adck _Z[ \]^ ]_]`a
ca\ \]odkdae]al p �d `ahm add\ i` ldadkch]�d ib`_d in` f c_�_ i` _Zkjced_ p
� dadkch]� ]al h]adck _Z[\]^]_]`a ]_ ik]^ ]ch ca\ �Z_i [ de`f d_ [ ]h]adck _Z[ \]v
^ ]_]`a p �`n chh ibci ]_ hdji ]_ i` ldadkch]�d ibd \]odkdaed f c_� p �`id ibci
ib]_ kZhd ]_ Za]j`kf j`k chh ^dki]ed_ � ^dkidg s d\ld s ca\ jced p ub]_ tk`t dkim
f c�d_ ibd f dib`\ dc_]dk i` ]fthdfdai \Zd i` ibd in` Za]j`kf fc_� _ ibci
ckd ctth]d\ i` ibd _Zkjced p

u` dgida\ ibd \]odkdaed f c_� i` _Zkjced_ nd Z_d ibd ida_`k tk`\v
Zei s nb]eb eca [ d kdtkd_daid\ c_ ibd tk`\Zei `j in` ldadkci]al jZaei]`a_
, }� � � � * , }� � � , }� � * + ,),. � )� . p ubd_d e` d6 e]dai_ eca dc_]hm [ d ^ ]dnd\
c_ c ~� fcik]g p
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ub]_ _ebdfd ]_ ibda ]aidktkdid\ c_ � h]adckhm _Z[ \]^ ]\d ibd f d_b ca\
ibda j`k dceb t `]ai c\\ ]a ibd c^dkcld `j ibd jced \]odkdaed_ 7ibd ida_`k
`j ibd _de`a\ \]odkdaed f c_� _b`na c[ `^d9 jk`f dceb `j ibd jcedvc\� cedai
^dki]ed_ ca\ ibd d\ld \]odkdaed_ jk`f ibd d\ldvc\� cedai ^dki]ed_ p � ]lZkd �
]hhZ_ikcid_ ib]_ tk`ed__ p � jidk h]adck _Z[\]^ ]_]`a nd c\\ ]a ibd jced \]odkv
daed_ 7kdtkd_daid\ c_ lkcm kdl]`a_9 i` kdt `_]i]`a ibd t`]ai c_ _b`na ]a ibd
i`t `j ibd {lZkd p � dgi nd c\\ ]a ibd d\ld \]odkdaed_ 7b]lbh]lbid\ ]a ibd
[ `ii`f `j ibd {lZkd9 s nb]eb tk`\Zed_ ibd {ach t `_]i]`a `j ibd t`]ai cjidk
`ad k`Za\ `j _Z[\]^]_]`a p

za ibd eZk^d ec_d s ibd `k]l]ach ^dki]ed_ ndkd ]aidkt `hcid\ [ decZ_d ibd
d\ld \]odkdaed_ ndkd aded__ck]hm �dk` _]aed ibd c\� cedai ^dki]ed_ ndkd ibd
kd_Zhi `j h]adck _Z[ \]^ ]_]`a p ubd _cf d ]_ ikZd bdkd � ibd d\ld \]odkdaed_ ckd
_i]hh �dk` ca\ ibd jced \]odkdaed_ ckd c_ ndhh j`k ibd _cfd kdc_`a p �dki]ed_
ibci ckd c\\d\ `a ibd d\ld_ `j rZc\_ \Zk]al h]adck _Z[\]^]_]`a ckd `ahm
codeid\ [m ibd d\ld \]odkdaed_ [ decZ_d ibd jced \]odkdaed_ ckd � p �ced
t `]ai_ ckd ibd `ahm t`]ai_ ibci ckd codeid\ [m [`ib ibd jced \]odkdaed_
ca\ ibd d\ld \]odkdaed_ p
� ,R 	
()*U)VXT*)� �#)(X+#'
qaj`kiZacidhms ib]_ _ebdf d ]a ]i_ eZkkdai ]aeckaci]`a \`d_ a`i bca\hd dgv
ikc`k\]ackm ^dki]ed_ p � ]lZkd � _b`n _ ibd f c_� _ ibci add\ i` [ d e`ftZid\
]a ibd dgikc`k\]ackm ec_d p ubd i`t k`n _b`n _ ibd jced f c_�_ ibci add\ i`
[ d echeZhcid\ j`k ibd \]odkdai imt d_ `j t `]ai_ 7^dkidg s d\ld s ca\ jced9 ca\
ibd [`ii`f k`n _b`n_ ibd e`kkd_t `a\]al d\ld f c_�_ p � _ _dda `a ibd jck
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k]lbi `j ibd {lZkd s nd add\ i` ldadkch]�d ibd \]odkdaed `t dkci`k j`k jced_
i` dgikc`k\]ackm ^dki]ed_ p ubd d\ld \]odkdaed f c_� ch_` add\_ n`k� _]aed
]i ]_ Zaehdck b`n ]i _b`Zh\ [ dbc^d nbda ]i ]_ edaidkd\ `a ca dgikc`k\]ackm
^dkidg 7_dd f ]\\hd `j [ `ii`f k`n 9 p

u` echeZhcid ibd jced \]odkdaed ci ca ck[ ]ikckm ^chdaed ^dkidg s nd
tk`ed__ dceb t `hml`a e`aic]a]al ibd _t de]{d\ ^dkidg ca\ ceeZfZhcid ibd
f c_� 8

�
�
�

� � �� p ub]_ tk` ed__ n ]hh kd_Zhi ]a ibd f c_� _b`na ]a {lZkd 

7hdji9 p ub]_ f c_� ]_ ibda \]^ ]\d\ [m �� nbdkd � ]_ ibd ^chdaed `j ibd
^dkidg p

�
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gida\]al ibd d\ld kZhd

�
�/ 9� ~

�
� i` dgikc`k\]ackm ^dki]ed_ kdrZ]kd_

f `kd n`k� p ub]_ kZhd add\_ i` bc^d ibd tk`t dkim ibci s ci c ^dkidg `j
^chdaed j`Zk s ibd kZhd ]_

�
�/ 9 � ~

�
� i` fc]aic]a ibd ida_`k tk`\Zei

_ikZeiZkd p � ]lZkd 
 7f ]\\hd9 _b`n _ ibd d\ld kZhd ci ca dgikc`k\]ackm
^dkidg p ubd kZhd ]_ d__dai]chhm _mffdik]e dgedti ibci ibd \]odkdaed_ `a
d\ld_ c\� cedai i` ibd b]lbh]lbid\ d\ld ckd �dk` _` ibci ibd ida_`k tk`\Zei
ec_d ]_ kdtk`\Zed\ p �`id ibci ib]_ `k\dk]al `j ibd d\ld_ ]_ ]fth]e]ihm _i`kd\
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]a ibd t `hml`a_ e`aic]a]al ibd_d ^dki]ed_ p q _]al ib]_ kd_Zhi]al \]odkdaed
nd \]^ ]\d ]i [m ~� ca\ c\\ ]i ]ai` ibd ^dkidg i` [ d kdt `_]i]`ad\ p

�`nd^dk s ibdkd ]_ c tk`[ hdf n ]ib ibd f c_� _b`na ]a {lZkd 
 7f ]\\hd9 p
ubd fc_� jc]h_ i` tk`\Zed c _Zkjced ibci ]_ � 9 ]a ibd ec_d `j c ^dkidg `j
^chdaed � p u` `^dke`fd ib]_ e`ai]aZ]im ]__Zd s nd tk`^]\d c \]odkdai kZhd
i` Z_d ]a ibd ec_d nbdkd ibd ^chdaed ]_ � p za_idc\ `j Z_]al ibd \]odkdaed
f c_� `j {lZkd 
 7f]\\hd9 s nd Z_d ibd f c_� ]a {lZkd 
 7k]lbi9 p 
 __dai]chhm
`ahm bchj `j ibd \]odkdaed ch`al ibd `ibdk d\ld_ ]_ _Z[ikceid\ `Zi p

�`i]ed ibci ibd d\ld kZhd_ ibci nd bc^d \d_ek][ d\ `ahm kdrZ]kd `ibdk
d\ld ^dki]ed_ p ubd jced \]odkdaed_ j`k d\ld ^dki]ed_ ckd aded__ck]hm �dk`
ca\ a`ad `j ibd d\ld \]odkdaed_ kdrZ]kd jcedvc\� cedai ^dki]ed_ p ubdkdj`kd s
ibd _Z[\]^ ]_]`a kZhd_ ibci nd bc^d \d_ek][ d\ _` jck eca [ d ^ ]dnd\ c_ c
_Z[\]^ ]_]`a _ebdf d j`k eZk^d adin`k� _ c_ ndhh p Yt de]{echhms ibd d\ld_ `j
ibd `k]l]ach e`aik`h _Zkjced \d{ad c eZk^d adin`k� ibci s nbda _Z[\]^ ]\d\ s
ibd _Zkjced f c\d Zt `j ibci adin`k� n ]hh tc__ ibk`Zlb p

� ]lZkd � _b`n _ ca dgcfthd f d_b [ d]al _Z[\]^ ]\d\ Z_]al ibd_d kZhd_
j`k dgikc`k\]ackm ^dki]ed_ p ubd x�y \dt ]eid\ ]a ibd {lZkd e`aic]a_ ^dki]ed_
`j ^chdaed ibkdd `a ibd xjddiy ca\ ch_` `j ^chdaed {^d nbdkd ibd xjddiy
e`aadei p ubd f d_b `a ibd jck k]lbi ch_` _b`n _ ibd eZk^d adin`k� \d{ad\
[m ibd d\ld_ `j ibd `k]l]ach f d_b ibci ibd _Zkjced ]aidkt `hcid_ p

Q� , !UT+ �W'XUT'
�d bc^d \dk]^d\ c � 9 ]aidkt `hci`km _Z[\]^ ]_]`a _ebdf d j`k eZk^d_ ca\
eh`_d\ rZc\k]hcidkch _Zkjced_ p � jidk jcei`k]al ibd eZk^d _Z[\]^]_]`a _ebdf d
]ai` h]adck _Z[\]^]_]`a ca\ \]odkdae]al s nd dgida\d\ ib]_ f dib`\ `ai`
_Zkjced_ [m ldadkch]�]al ibd ]a\]^ ]\Zch tc__d_ `ai` dgikc`k\]ackm ^chdaed
^dki]ed_ p ub]_ dgida_]`a kd^dchd\ ibci ib]_ _Z[ \]^ ]_]`a _ebdf d e`Zh\ ch_`
[ d ib`Zlbi `j c_ c _Z[\]^]_]`a _ebdfd j`k eZk^d adin`k� _ p

� # 	#)#T+#'
8 p � d_hcZk]dk_ s � ps ca\ Y p �Z[Ze s Ymffdik]e ]idkci]^d ]aidkt `hci]`a tk`v

ed__d_ s �`a_ikZei]^d �ttk`g ]f ci]`a � 78���9 s ����� p
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~ p �ma s � ps � p � kdl`kms ca\ � p �d^ ]a s � j`Zk t `]ai ]aidkt `hci`km _Z[\]^ ]v

_]`a _ebdf d j`k eZk^d \d_]la s �`ftZi p � ]\d\ �d`f p � d_]la � 78��
9 s
~�
�~�� p

� p �`[[ dhi s � ps zaidkt `hci]al _Z[\]^ ]_]`a `a `t da rZc\k]hcidkch adi_ n ]ib
ck[ ]ikckm i`t`h`lms �`ftZidk � kctb]e_ �`kZf R� 7�9 78���9 s �����~� p

� p �`Za_[ dkms w ps u p � d�`_d s ca\ � p �ckkda s w Zhi]kd_`hZi]`a cachmv
_]_ j`k _Zkjced_ `j ck[ ]ikckm i`t `h`l]ech imt d s ��w ukca_cei]`a_ `a
� kctb]e_ R� 789 78��
9 s ���
� p

� p Yicf s � ps |a _Z[\]^ ]_]`a _ebdf d_ ldadkch]�]al � v_t h]ad _Zkjced_ `j
ck[ ]ikckm \dlkdd s �`ftZi p � ]\d\ � d`f p � d_]la R� 7~��89 s ������� p

� p �ckkda s � ps ca\ � p �d]f dk s � ������	�
� � 
��
�	 �
� �

� 
���� � 
�
	��� � � �
�	 �� �����
 ��� �
��� s w `klca �cZjf caa s Yca �kcae]_e` s
~��~ p


 p �`k]a s � ps � fdib`\ j`k cachm_]_ `j � 9ve`ai]aZ]im `j _Z[ \]^ ]_]`a _Zkv
jced_ s Yz�w �`Zkach `j �Zfdk]ech �achm_]_ �� 7~���9 s 8�

� 8
�� p

� p �`k]a s � ps ca\ � p Yebk �̀\dk s � Za]{d\ jkcf dn`k� j`k tk]f ch�\Zch _Z[v
\]^ ]_]`a _ebdf d_ s �`ftZi p � ]\d\ �d`f p � d_]la R� 7�9 7~��89 s �~��
��� p
Ye`ii Yebcdjdk
� dtckif dai `j �`ftZidk Ye]daed
� ]ed qa]^dk_]im
�8�� wc]a Yi p
�`Z_i`a s u� 
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�`d �ckkda
� dtckif dai `j �`ftZidk Ye]daed
� ]ed qa]^dk_]im
�8�� wc]a Yi p
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