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; < = >? @A BC DE=F GH I JKLMKIN OKI<HPLKN IOGL< Q RLHS IGN GH OL N ITS I JKLMKIN URIKVSK OL
W<VSKHOI<VX Q RGYHO JKSHSKZ G<M [ SRIZ GLWK \ ]OH J WKJ LHS GH OL VS^KSIHS ORS LJJ LKOW<GOGSH PLK
I WHSK OL KSZSKHS S<MG<SSK I ^LN N SK^GIYY_ HWJJ YGSV JKLMKIN `a b cd \ eWKKS<OY_b L[PWH^IOGL<
GH N IG< Y_ IJJYGSV OL L[f S^OgLKGS<OSV YI<MWIMSH HW^R IH hIZI `id I<V e j `kd b I<V I^RGSZSV
WHG<M OKI<HPLKN IOGL< OL LYTGOH b lPLK Sm IN JYS `kkdn \ ; N If LK ^L<^SK< GH ORS VSMKSS OL Q RG^R
I< L[PWH^IOGL< N IG<OIG<H So ^GS<^_\

]< ORGH J IJ SK b QS ^L<HGVSK L[PWH^IOG<M JKLMKIN H Q KGOOS< G< I JWKSY_ PW<^OGL<IY YI<g
MWIMS [_ IVIJOG<M I T<LQ < GN J SKIOGZS L[PWH^IOGL< \ pS ORS< IJJY_ ORGH L[PWH^IOGL< OL
PW<^OGL<H Q KGOOS< G< I HO_ YS [IHSV L< q IHTSYY `krd \

s RS PL ^WH LP ORS J IJ SK ^L<HGHOH LP I< L[f S^O t PLK u <GOS HSOH RIZ G<M ORKSS LJ SKIOGL<H v
G<HSKOGL< b VSYSOGL< I<V OSHO PLK N SN[ SKHR GJ b HJ S^GuSV N IORSN IOG^IYY_\ sL HRLQ ORS MS<g
SKIYGO_ LP LWK IJJKLI^R b QS ^L<HGVSK OQL L[PWH^IOSV GN JYSN S<OIOGL<H LP SI^R LJ SKIOGL< w
HLN S VSKGZSV I<V HLN S ZSKGuSV \ pS WHS VIOI KSu <SN S<O `xd OL KSJKSHS<O I HSO IH I YGHO
I<V ORS< I YGHO IH I UHJ YGO YGHOX y ORS HLWK^S LP L[PWH^IOGL< \ z IOI KSu <SN S<O OS^R<G{WSH
ORS< IYYLQ WH OL VSKGZS GN JYSN S<OIOGL<H ORIO IKS ^LKKSHJ L<VG<MY_ L[PWH^IOSV \

pS ^L<HGVSK ORS YGHO KSJKSHS<OIOGL<H PLK HSOH VGH^WHHSV G< `|d v W<LKVSKSV YGHOH Q GOR
VWJ YG^IOSH w W<LKVSKSV YGHOH Q GORLWO VWJYG^IOSH I<V YGHOH G< HOKG^OY_ G<^KSIHG<M LKVSK \ }LK
SI^R KSJKSHS<OIOGL< b QS VSu <S ORS ORKSS LJ SKIOGL<H N S<OGL<SV I[ LZS \ pS HRLQ ORIO QS
^I< SGORSK VSKGZS L[PWH^IOSV LJ SKIOGL<H [_ WHG<M PW<^OGL<IY ^LN J LHGOGL< LK JKLZS ORS ^LKg
KS^O<SHH LP L[PWH^IOSV LJ SKIOGL<H \ ~LOR LP ORSHS IJJKLI^RSH S<HWKS ORIO LWK L[PWH^IOGL<H
VL <LO ^RI<MS ORS PW<^OGL<IYGO_ LP ORS [IHG^ HSO LJ SKIOGL<H \ pS IYHL MGZS ORS ^LN JWOIg
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OGL<IY ^LN J YSm GO_ LP SI^R LJ SKIOGL< I<V HSS ORIO LWK L[PWH^IOGL<H N ITS YGOOYS VG�SKS<^S
G< So ^GS<^_\

� WK JKLMKIN H IKS IYY PW<^OGL<IY I<V HL ORSGK VSKGZIOGL<H LK ZSKGu ^IOGL<H IKS I�S^OSV
G< I PW<^OGL<IY PLKN IYGHN \ pS OITS ORS ZGSQ ORIO ORS VSKGZIOGL< LP GN J SKIOGZS GN J YSg
N S<OIOGL<H GH LPOS< b I<V ^SKOIG< Y_ G< ORS ^IHSH ^L<HGVSKSV RSKS b [ SHO I^RGSZSV [_ G<GOGIY
RGMRgYSZSY PW<^OGL<IY HOSJ H \ s RS u <IY HOSJ OL GN J SKIOGZS ^L VS ^L<HGHOH b PLK LWK Sm IN JYSH b
LP I HOI<VIKV VIOI KSu <SN S<O ^L<HGHOG<M LP I YG<TSV YGHO b PLK G<HOI<^S \

s RS [ S<SuOH LP LWK lIJJIKS<OY_ <SQ n IJJKLI^R IKS ORS WHWIY SYSMI<^S LP ORS PW<^g
OGL<IY HO_YS I<V ORS ^L<HS{WS<O I[ HOKI^OGL< LP HGVSgS�S^OH \ s RWH LWK PW<^OGL<IY IJJKLI^R
JKLZGVSH HWJJ LKO PLK JWKSY_ GN J SKIOGZS L[PWH^IOGL<H \ ]< I< GN J SKIOGZS ^L<OSmO b JKL LPH LP
^LKKS^O<SHH IKS PKS{WS<OY_ VGo ^WYO b O_J G^IYY_ KS{WGKG<M YI<MWIMS KSHOKG^OGL<H \ pS ORSKSPLKS
^L<HGVSK <LO L<Y_ VSKGZIOGL<H LP LWK L[PWH^IOSV GN JYSN S<OIOGL<H [ WO IYHL HLN S Sm IN JYSH
LP ZSKGu ^IOGL< \

s RS KSHO LP ORS JIJ SK GH HOKW^OWKSV IH PL YYLQ H \ �S^OGL< a G<OKL VW^SH ORS L[PWH^IOGL< ORIO
QS IKS MLG<M OL WHS I<V ORS HSO LJ SKIOGL<H ORIO QS IKS G<OSKSHOSV G< GN JYSN S<OG<M \ �S^OGL<H
| I<V c ^L<HGVSK ORS uKHO OQL HSO KSJKSHS<OIOGL<H I<V HRLQ RLQ QS ^I< VSKGZS L[PWH^IOSV
LJ SKIOGL<H PKLN W<L[PWH^IOSV L<SH \ �S^OGL< x HOIOSH HLN S L[PWH^IOSV LJ SKIOGL<H PLK
LKVSKSV YGHOH I<V ORS ^LKKS^O<SHH LP ORSHS LJ SKIOGL<H GH SHOI[ YGHRSV G< �S^OGL< � \ pS MGZS
HLN S ^L<^YWHGL<H I<V IKSIH PLK PWOWKS KSHSIK^R G< �S^OGL< i \
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s RS L[PWH^IOGL< ORIO QS ^L<HGVSK GH YGHO HJ YGOOG<M y ORGH GH [IHSV L< C��C� A� �E DDEF� `c b �d \
~ IKIT SO IY \ JKLJ LHS I VSu <GOGL< LP L[PWH^IOGL< I<V HRLQ ORIO GO GH GN J LHHG[ YS OL L[PWH^IOS
I JKLMKIN `ad \ pS WHS I< G<PLKN IY <LOGL< LP L[PWH^IOGL< y <IN SY_ ORIO I PW<^OGL< GH N LKS
L[PWH^IOSV GP GO GH URIKVSK OL W<VSKHOI<VX \ ]< PW<^OGL<IY JKLMKIN N G<M b QS N I_ G<OSKJKSO
URIKVSK OL W<VSKHOI<VX IH b PLK G<HOI<^S b WHG<M I ^LN JYG^IOSV VIOI HOKW^OWKS LK RIZG<M
N LKS ^YIWHSH G< ORS VSu <GOGL< LP I PW<^OGL< \ pS KSOWK< OL ORS HW[f S^O LP I VSu <GOGL< PLK
L[PWH^IOGL< G< �S^OGL< i \

�SO WH <LQ ^L<HGVSK RLQ OL VSu <S I �EA D A� �E D\ �WJJ LHS ORIO QS QI<O OL HJ YGO I YGHO ��
G<OL OQL YGHOH � I<V � y ^IYYSV ORS A� �E D B=�� =F�F DA \ ; H QS Q GYY [ S WHG<M VG�SKS<O HJ YGOH b
QS Q GYY <SSV OL MGZS SI^R HJ YGO I <IN S \ pS Q KGOS

� � � ��  � !"#

OL VS<LOS ORIO QS ^I< KSJKSHS<O � � [_ OQL YGHOH � I<V � [_ I HJ YGO ^IYYSV �$ y HL �� GH
VIOI KSu <SV [_ ��  � !"# \ }LK SZSK_ HJ YGO �$ b QS VSu <S I A� �E DDEF� ? @F BDE=F y ^IYYSV % &'() "#
y I<V QS KS{WGKS ORIO ORS HJ YGOOG<M PW<^OGL< RIH I< G<ZSKHS y ^IYYSV *+% & '() "# \ s RSHS OQL
PW<^OGL<H VSOSKN G<S ORS KSYIOGL<HRGJ [ SOQSS< � b � I<V �� v

� � � ��  � !"# , % &'() "# l�� n - ��  � !"# .
*+% & '() "# l��  � !"# n - ��

a



s RWH b
*+% & '() "# � % &'() "# - �� lkn
% & '() "# � *+% &'() "# - �� lan

Q RSKS � GH PW<^OGL<IY ^LN J LHGOGL< \
�WJJ LHS ORIO QS RIZS I YGHO �� Q RG^R ^L<OIG<H SYSN S<OH LP O_J S � b ORS< GP % & '() "# l�� n -

��  � !"# QS KS{WGKS ORIO
l� � � � n � ��	 l�  �� n - � ��	 l�  � n 
 � ��	 l�  � n l|n

Q RSKS � ��	 l�  �� n GH ORS PKS{WS<^_ LP ORS L ^^WKKS<^S LP I< SYSN S<O � G< ORS YGHO �� \ }KLN
S{WIOGL< l|n b GO GH GN N SVGIOS ORIO

�� � � - �� � 
 �� �

Q RSKS ��� � VS<LOSH ORS YS<MOR LP �� \
}LK LWK HJ YGOH b QS Q GYY <SSV OL T<LQ Q RSORSK ORS_ JKSHSKZS LKVSKG<M \ �L b GP QS HJ YGO I YGHO

ORIO GH G<^KSIHG<M lVS^KSIHG<M n b IKS [ LOR LP ORS HJ YGO ^LN J L<S<OH G<^KSIHG<M lVS^KSIHG<M n

sL RSYJ WH I<HQSK ORGH {WSHOGL< b QS VSu <S ORS <LOGL< LP I A @>�EA D lGP QS ORG<T LP YGHOH IH
HS{WS<^SH ORS< HW[YGHOH IKS I<IYLMLWH OL HW[HS{WS<^SHn \

pS Q KGOS �� � �� GP �� GH I HW[ YGHO LP � � \ s RS LJ SKIOLK � ^I< [ S VSu <SV IH PL YYLQ H v
` d � � � - ��*�

l� v �� n � ` d - �� '%�
l� v �� n � l� v � � n - (� � - - � )��+ �� � �� � '%� l� v �� n � � �

}KLN ORGH b QS ^I< HSS ORIO GP �� � � � I<V � � GH G<^KSIHG<M lVS^KSIHG<M n ORS< �� GH IYHL
G<^KSIHG<M lVS^KSIHG<M n \ �L b Q RS< QS HJ YGO I YGHO �� b GP ORS HJ YGO ^LN J L<S<OH IKS [ LOR
HW[ YGHOH LP �� ORS< QS T<LQ ORIO ORS HJ YGO RIH JKSHSKZSV ORS LKVSKG<M \

p RS< L[PWH^IOG<M ORS HSO LJ SKIOGL<H b QS Q GYY WHS OQL HJ S^Gu ^ HJ YGOH VSH^KG[ SV G< ORS
<SmO OQL HW[HS^OGL<H \

� ���� � ���������� � ���
s RS ! � D��FC DEF� "� �E D lQ KGOOS< #$$ n HJ YGOH I YGHO G<OL OQL [_ J YI^G<M ORS SZS< JYI^SV
SYSN S<OH l^LW<OG<M PKLN %SKL n G< ORS u KHO ^LN J L<S<O I<V ORS KSN IG<G<M SYSN S<OH G<OL
ORS HS^L<V ^LN J L<S<O \ �L b PLK G<HOI<^S

`c  |  k  k  x  &  ad � �`c  k  x  ad  `|  k  &d!'(#
s RS KSJKSHS<OIOGL< � � � ��  � !'(# HIOGHuSH ORS G<ZIKGI<O v
�� � ) �� � ) �� � 
 k lc n

pS Q GYY HOKS<MORS< ORGH G<ZIKGI<O G< �S^OGL< x \k Q RS< QS QLKT Q GOR LKVSKSV YGHOH \

|



�LQ b QS VSu <S ORS HJ YGOOG<M PW<^OGL< v
% &'() '(# l` dn - �` d  ` d!'(#

% & '() '(# l`# dn - �`# d  ` d!'(#
% & '() '(# l# v � v �� n - �# v �  � v � !'(#

Q RSKS ��  � !'(# - % &'() '(# l�� n
pS <SSV % &'() '(# OL [ S G<ZSKOG[ YS y RSKS GH ORS G<ZSKHS PW<^OGL< v

*+% & '() '(# l�` d  ` d!'(# n - ` d
*+% &'() '(# l�`# d  ` d!'(# n - `# d

*+% & '() '(# l�# v �  � v � !'(# n - # v � v *+% &'() '(# l��  � !'(# n
~ LOR LP ORSHS LJ SKIOGL<H OITS OGN S JKLJ LKOGL<IY OL �� � 
 �� � l- �� � �n \ pS ^I< SIHGY_ ^RS^T
ORIO S{WIOGL<H lkn OL lc n RLYV \

; H I HJ YGO YGHO KSJKSHS<OH I YGHO b QS HRLWYV S<HWKS ORIO QS ^I< WHS PIN GYGIK YGHO LJ SKIOGL<H
Q GOR HJ YGOH \ ; H ORS ^LN J L<S<OH LP I HJ YGO IKS YGHOH b QS ^I< VSu <S ORS PL YYLQ G<M v

# v ��  � !'(# - �# v �  � !'(#
���� ��  � !'(# - ���� �

)� (' ��  � !'(# - ��  )� (' � !'(#

���  �� !'(# 

 ��t  �t !'(# - � ��� 

 �t  �� 

 �t!'(# GP ��� � - ��� �
��� 

 �t  �� 

 �t!'(# LORSKQ GHS

s RSHS LJ SKIOGL<H ^I< [ S ZSKGuSV WHG<M ORS VSu <GOGL< LP % &'() '(# I<V Q GYY [ S WHSPWY G< LWK
VSKGZIOGL<H I<V JKL LPH \ }KLN ORSHS VSu <GOGL<H b QS ^I< HRLQ ORIO v I<V 

 VGHOKG[WOS LZSK
% &'() '(# I<V *+% &'() '(# \ s RWH v

% & '() '(# l� v �� n - � v % &'() '(# l�� n
*+% & '() '(# l� v �� n - � v *+% & '() '(# l� � n
% & '() '(# l�� 

 �� n - % &'() '(# l�� n 

 % &'() '(# l�� n

*+% & '() '(# l�� 

 �� n - *+% &'() '(# l�� n 

 *+% &'() '(# l�� n
s RSHS S{WIOGL<H ^I< [ S JKLZSV WHG<M HOKW^OWKIY G<VW^OGL< \

s RS GN JYSN S<OIOGL< LP � ')� � GH I YGOOYS N LKS HW[OYS \ pS N GMRO SmJ S^O OL VSu <S
� ')� � $ ��  � !'(# - �� ')� � $ �  � ')� � $ � !'(#

~ WO b PLK SmIN JYS b� ')� � l���+n �`k  c  �  &d  `a  x  id!'(#
QLWYV MGZS

�`kd  `x  id!'(#
Q RG^R ZGLYIOSH ORS G<ZIKGI<O lc n \ �SKPLKN G<M I � ')� � KS{WGKSH KS[IYI<^G<M ORS HJ YGO ^LN g
J L<S<OH b N ITG<M HWKS QS JKSHSKZS ORS LKVSKG<M LP ORS SYSN S<OH \ s RWH QS IKS <LO I[ YS OL
MGZS I ^L<^GHS VSu <GOGL< PLK � ')� �\

c



� ���� � ���� � ���
s RS � g� �= B� "� �E D lQ KGOOS< �� n y Q RSKS � � � GH I ^L<HOI<O y HJ YGOH I YGHO HL ORIO ORS uKHO
^LN J L<S<O ^L<OIG<H ORS uKHO � SYSN S<OH LP ORS YGHO I<V ORS HS^L<V ^LN J L<S<O ^L<OIG<H
ORS KSHO \ }LK G<HOI<^S b

`c  |  k  k  x  &  ad � �`c  |  kd  `k  x  &  ad! 	

]P ORS YGHO �� RIH IO N LHO � SYSN S<OH ORS< b

� � � ���  ` d! 	�
s RS KSJKSHS<OIOGL< � � � ��  � ! 	� HIOGHuSH ORS G<ZIKGI<O v

l �� � - r . �� � � � n 
 l �� � - � n lxn
s RGH G<ZIKGI<O Q GYY [ S HOKS<MORS<SV G< �S^OGL< x \a \

s RS HJ YGOOG<M LJ SKIOGL< GH VSu <SV OL [ S v
% & '() 	� �� - ��  � ! 	�

Q RSKS l�  � n - % &'()�) � ��

pS <SSV % &'() 	� OL [ S G<ZSKOG[ YS I<V HL [_ WHG<M ORS JKLJ SKOGSH LP % &'()�) b QS VSu <S v
*+% & '() 	� l��  � ! 	� n - � 

 �

s RSHS IKS ^L<HOI<O OGN S LJ SKIOGL<H lIH �� � ) � I<V � GH ^L<HOI<On I<V QS ^I< SIHGY_ HRLQ
ORIO S{WIOGL<H lkn b lan b l| n I<V lxn IKS HIOGHuSV \

; H Q GOR ORS IYOSK<IOG<M HJ YGO b QS ^I< WHS ^LN N L< YGHO LJ SKIOGL<H Q GOR ORS � g[ YL ^T
HJ YGO v

# v ��  � ! 	� - � �# v �  � ! 	� GP �� � � �
�# v l(+ () � n  l'�%) � n v � ! 	� LORSKQ GHS

���� ��  � ! 	� - ���� �

)� (' ��  � ! 	� - � �)� (' �  � ! 	� GP �� � - ` d
�)� (' � 

 `���� � d  )� (' � ! 	� LORSKQ GHS

���  �� ! 	� 

 ��t  �t ! 	� - � ���  �� 

 �t 

 �t ! 	� GP ��� � - �
��� 

 � �  � � ! 	� LORSKQ GHS

l� �  � � n - % &'()�) l� � ��� �n l�� 

 �t 

 �t n
pS ^I< HRLQ ORIO v I<V 

 VGHOKG[ WOS LZSK % & '() 	� I<V *+% &'() 	� I<V b IH [ SPLKS b QS VL <LO
RIZS I HW^^G<^O VSu <GOGL< PLK � ')� �\

x



� �� 
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s RS PL ^WH PLK ORGH JIJ SK GH I< L[f S^O PLK HSOH Q GOR ORS PL YYLQ G<M ORKSS [IHG^ LJ SKIOGL<H v

� � $ ����� � � $
$ � �� � (+%� �) � $
$ 	�� � �� '�)� � $

pS Q GYY IHHWN S ORIO ORS HSOH IKS u <GOS I<V ORS SYSN S<OH LP ORS HSO ^I< [ S LKVSKSV \ pS
Q GYY WHS ORKSS PW<^OGL<IY YGHO KSJKSHS<OIOGL< OL GN J YSN S<O ORSHS LJ SKIOGL<H \

p RS< WHG<M HSOH b QS ^LN N L<Y_ WHS *+(
+ l� n b (+)� �%��) (
+ l� n I<V � (+*% l� n \ q LQSZSK b
HG<^S QS IKS WHG<M YGHOH OL KSJKSHS<O ORS HSOH b QS ^I< VSu <S *+(
+ I<V � (+*% WHG<M (+%� �)
I<V �� '�)� I<V (+)� �%��) (
+ WHG<M � (+*% \ ]< PI^O b

*+(
+ 
 � - � (& l�
 '� � (+%� �) �n 
 �
� (+*% 
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; < GN J LKOI<O ^L<^SK< PLK IJJY_ G<M I< L[PWH^IOGL< OL I< LJ SKIOGL< GH RLQ N W^R ORS
L[PWH^IOGL< Q GYY I�S^O ORS ^LN JYSm GO_ LP ORS LJ SKIOGL< \ ]< LWK JIKOG^WYIK Sm IN JYSH QS
RIZS HSS< ORIO b HWKJKGHG<MY_b LWK L[PWH^IOGL<H RIZS YGOOYS S�S^O L< ORS ^LN JYSm GO_ LP ORS
LJ SKIOGL<H \ }WKORSK QLKT <SSVH OL [ S ^IKKGSV LWO OL HSS RLQ LORSK VIOIgO_J SH QLWYV [ S
I�S^OSV \

; <LORSK ^L<^SK< GH ORIO I< L[PWH^IOGL< VL SH <LO ^RI<MS ORS PW<^OGL<IYGO_ LP I< LJ SKg
IOGL< y ORS U^LKKS^O<SHHX LP ORS L[PWH^IOGL< \ ]< ORGH J IJ SK b QS RIZS HRLQ < ORIO Q RS< QS
WHS PW<^OGL<IY JKLMKIN N G<M b GO GH SIH_ OL ^RS^T ORIO LWK L[PWH^IOGL<H IKS ^LKKS^O \ � LKSg
LZSK b QS RIZS HRLQ < RLQ QS ^I< ^L<HOKW^O L[PWH^IOSV LJ SKIOGL<H PKLN W<L[PWH^IOSV
L<SH \ s RS VSKGZIOGL< OS^R<G{WSH G<ZLYZSV IKS HGN JYS I<V L<Y_ KS{WGKS I [IHG^ W<VSKHOI<Vg
G<M LP PW<^OGL<IY JKLMKIN N G<M \ }WKORSK QLKT GH <SSVSV OL HSS RLQ ORSHS N SORL VH ^I<
[ S IVIJOSV PLK L[f S^OgLKGS<OSV YI<MWIMSH \ �<S VKIQ [I^T LP ORS VSKGZIOGL<IY IJJKLI^R GH
ORIO GO GH SIH_ OL UW<L[PWH^IOSX ORS LJ SKIOGL<H y ORS JKL LP LP ^LKKS^O<SHH ^I< [ S Z GSQSV
IH W<L[PWH^IOG<M ORS LJ SKIOGL<H \ sL JKSZS<O ORGH b QS NWHO S<HWKS ORIO QS TSSJ ORS % &'()
PW<^OGL< HS^KSO \ pS IYHL <SSV OL ^L<HGVSK VG�SKS<O VIOIgO_J SH I<V L[PWH^IOGL<H OL HSS
RLQ LWK N SORL VH ^I< [ S SmOS<VSV \

]O RIH <LO [ SS< N S<OGL<SV RLQ UL[PWH^IOSVX LWK VSKGZSV LJ SKIOGL<H IKS \ s RGH GH
[ S^IWHS ORSKS GH <LO I< IVS{WIOS VSu <GOGL< PLK L[PWH^IOGL< ORIO ^I< [ S WHSV Q GOR [ LOR
PW<^OGL<IY I<V GN J SKIOGZS JKLMKIN H \ � <S J LHHG[ YS VSu <GOGL< GH ORIO QS ^L<HGVSK RLQ
UVGo ^WYOX GO GH OL JKLZS I< IHHSKOGL< I[ LWO I< LJ SKIOGL< \ s RS IVZI<OIMS LP ^L<HGVSKG<M
ORS L[PWH^IOGL< LP ORS LJ SKIOGL<H LP I VIOIgO_J S GH ORIO ORS Im GLN IOG^ VSu <GOGL< LP I
VIOIgO_J S `�d JKLZ GVSH Im GLN H lG \S \ YIQ H G<ZLYZ G<M ORS LJ SKIOGL<Hn Q RG^R IKS RIKVSK OL
JKLZS PLK L[PWH^IOSV JKLMKIN H \ s RWH b QS ^LWYV OITS ORS Im GLN H LP ORS VIOIgO_J S OL [ S
LWK IHHSKOGL<H \

�S<SKIYY_b L[PWH^IOGL<H IKS IJJ YGSV OL JKLMKIN H [_ WHG<M I OKI<HPLKN IOGL< OL LYTGO \ �L b
I<LORSK IKSI PLK PWKORSK KSHSIK^R GH OL SmJYLKS Q RSORSK LWK VSKGZIOGL<H ^I< [ S IWOLN IOSV \
� I<_ LP LWK LJ SKIOGL<H ^I< [ S Q KGOOS< G< OSKN H LP �
 '� �\ � HG<M PL YV VSu <GOGL<H VL SH <LO
<S^SHHIKGY_ YSIV OL HRLKOSK JKL LPH [WO ORS JKL LPH ^I< [ S IWOLN IOSV \ ; KSYIOSV IKSI GH ORS
KSPI^OLKG<M LP q IHTSYY `&d v KSPI^OLKG<M GH ORS JKL ^SHH LP GN JKLZ G<M ORS VSHGM< LP Sm GHOG<M
^L VS [_ [ SRIZGLWKgJKSHSKZG<M JKLMKIN OKI<HPLKN IOGL< \ �[PWH^IOGL< ^I< [ S Z GSQSV IH ORS
LJJ LHGOS LP KSPI^OLKG<M \ eLWYV ORS OS^R<G{WSH WHSV OL IWOLN IOS KSPI^OLKG<M [ S WHSV OL
IWOLN IOS L[PWH^IOGL<
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s RI<TH OL hS� �I<VSKH PLK [ SG<M I ZSK_ HWJJ LKOGZS HWJ SKZGHLK Q RL RIH MGZS< ^L<HOI<O
RSYJ I<V S<^LWKIMSN S<O ORKLWMRLWO ORS JKL ^SHH LP Q KGOG<M LP OR GH JIJ SK \ s RI<TH IYHL
OL � I<G � OOG<MSK b �LK^T q �W<TS b �SMS VS � L LK b z IN GS< �SKS< G I<V ~ IK<S_ �OKIOPLKV PLK
ORSGK ^L<HOKW^OGZS ^LN N S<OH L< ORS JIJ SK \

�	�	�	��	

`kd sLN ; K^RSK \ �FAE�� �	 \ � G^KLHLPO � KSHH b arr k\
`ad ~ LI% ~ IKIT b �VSV �LYVKSG^R b �WHHSYY ]N J IMYGI%%L b �OSZS< �WVG^R b ; N GO �IRIG b

�IYGY � \ 
IVRI< b I<V � S �I<M \ �< ORS lGN nJ LHHG[ GYGO_ LP L[PWH^IOG<M JKLMKIN H \ ]<
� �= B���EF� A =? D
 � � �A D !FF @C � �F D��FC DE=F C � ���� D=�=�� �=F?���F B� =F ! ��CF B�A
EF ���� D=�=�� b JIMSH k� k& \ �JKG<MSKg
SKYIM b arr k\

`|d � G^RIKV ~ GKV \ �F D�=�@BDE=F D= �@F BDE=FC � � �=��C� � EF� EF � CA���� \ ]<OSK<IOGL<IY
�SKGSH G< eLN JWOSK �^GS<^S \ � KS<OG^S q IYY b k��& \

`cd eRKGHOGI< eLYY[ SKM b eYIKT s RLN[ LKHL< b I<V z LWMYIH �LQ \ ; OImL<LN_ LP L[PWHg
^IOG<M OKI<HPLKN IOGL<H \ sS^R<G^IY �SJ LKO kc& b z SJIKON S<O LP eLN J WOSK �^GS<^S b
�<GZSKHGO_ LP ; W^TYI<V b hWY_ k��i \

`xd p GYSN g�IWY VS �L SZSK I<V � IG �<MSYRIKVO \ � C DC � ��F�� �F D� � =������ E�F D�� � �= =?
� � D
=�A CF� D
�E� �=�� C� EA=F \ e IN[KGVMS sKI^OH G< s RSLKSOG^IY eLN JWOSK �^GS<^S \
eIN[KGVMS �<GZSKHGO_ � KSHH b k��& \

`�d �OSJ RS< z KIJ S b �SMS VS � L LK b I<V �I<SHR � GOOIN JIYIN \ sKI<HPLKN G<M ORS \��s
]<OSKN SVGIOS �I<MWIMS WHG<M �IOR �LMG^ � KLMKIN N G<M \ ]< � � EF BE� ��A CF� � �C BDEB�
=? � �B�C�C DE�� � �=��C� � EF� b JIMSH k||� kcc \ ; e� � KSHH b arra \

`id hIN SH �LHYG<M b ~ GYY hL_b �W_ �OSSYS b I<V � GYIV ~KI^RI \ �C�C �CF� @C� � "� �BE� BC DE=F �
"�B=F� ��E DE=F � �
� �C�C "�� E�A \ ; VVGHL<gpSHYS_b arrr \

`&d q WG{G<M � G b e YIWH � SG<TS b I<V � GN L< s RLN JHL< \ sL LY HWJJ LKO PLK KSPI^OLKG<M PW<^g
OGL<IY JKLMKIN H \ ]< !�� "�  ��!! �""# � CA���� $=�� A
=� \ ; HHL ^GIOGL< PLK eLN g
JWOG<M � I^RG<SK_b ; WMWHO arr| \

`�d hLRI<<SH h \ � IKOG< \ � C DC D�� �A CF� �C DC A D� @BD@��A \ � KS<OG^S q IYY ]<OSK<IOGL<IY
l�� n � OV \b k�&� \

`krd � GN L< �S_OL< hL<SH \ � CA���� %& �CF� @C� � CF� � E >�C� E�A \ e IN[KGVMS �<GZSKHGO_� KSHH b e IN[KGVMS b �� b arr| \
`kkd � KS�N JOGZS �LYWOGL<H \ hIZI I<V \��s L[PWH^IOLKH \ ; ZIGYI[ YS PKLN ��� v
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