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

����� � � �����

��� !"# 
$%& '()*%+&*), -. /0'*&(1)-1 '23&4('5 )5 6)5,055&6 )1 -(6&( *- 6&71& ' .(&& '4&2)'1

3(-08 8(-9)6&6 : )*% *%& ',*)-1 -. ' ()13 -. ;&,<& -8&('*-(5 = $%& 6&71)*)-1 )5 80(&2>
10+4&( *%&-(&*), ? )1 *&(+ 5 -. *%& )6&'2 *%&-(> -. '1 -(6&( )1 ' /0'*&(1)-1 '23&4(' = @(-+
*%& *%&-(> -. ,2'55),'2 +-602'( ,0(9&5 '16 A%)+0(' ,0(9&5 ? %-:&9&( ? *%& ,-15*(0,*)-1
>)&265 )19'()'1*5 -. '()*%+&*), 3&-+&*(), -4B &,*5 = $%& 1&,&55'(> 4',<3(-016 .-( *%& ,-1C
5*(0,*)-1 '16 .-( *%)5 ,-11&,*)-1 )5 8(&5&1*&6 ? : )*% ' 9)&: *-:'(65 6&+-15*'*)13 '1
)1*()15), )1*&(&5* )1 *%& 5*06> -. /0'*&(1)-15 '5 :&22 '5 *%& &D&,*)9&1&55 -. *%)5 '88(-',%
)1 *%& 5*06> -. +-602'( ,0(9&5 '16 A%)+0(' ,0(9&5 )1 8'(*),02'( =

E FGHIJKLMHNJG

OPQR STUQVWX QR YTQZ STQW[ V\]VXT]X^ _ QUP UPX STQUPZXUQV \` abSUXT]Q\] SWcXdTSR S]^ UPX ]bZe
d XT UPX\TXUQV V\]RUTbVUQ\]R _PQVP \]X VS] ^XTQfX `T\Z UPXZ g OPX STQUPZ XUQV \` abSUXT]Q\]
SWcXdTSR b]^XTWQXR S ]bZdXT \` QZY\TUS]U STXSR \` Z\^XT] ZSUPXZSUQVR h `T\Z ]bZdXT UPX\T[
S]^ SWcXdTSQV cX\ZXUT[h U\ cTSYP UPX\T[g i] QZY\TUS]U Z\UQfSUQ\] `\T UPX YTXRX]U STUQVWX h
Q] YSTUQVbWST h QR S cX\ZXUTQV Q]UXTYTXUSUQ\] S]^ Q]UXTY WS[ _ QUP Z\^XT] STQUPZXUQV cX\ZXUT[g
OPbR Q] UPQR STUQVWX _X YTXRX]U UPX STQUPZXUQV \` abSUXT]Q\] SWcXdTSR Q] R\ZX ^XUSQW h ^XRVTQd X
UPX `\TZSW SWcXdTSQV V\]RUTbVUQ\] \` _PSU _X TX`XT U\ SR jXVkX Z\^bWXR h ^QRVbRR UPX cX\ZXUTQV
TXWSUQ\] _ QUP VWSRRQVSW Z\^bWST VbTfXR S]^ lPQZbTS VbTfXR h S]^ V\]VWb^X _ QUP R\ZX VSWVbe
WSUQ\]R g m] \T^XT U\ Z\UQfSUX _PSU `\ WW\_ R _X d XcQ] PXTX _ QUP S] \fXTf QX_ \` UPX TXWSUQ\]
d XU_XX] UPX SWcXdTSQV S]^ cX\ZXUTQV `SVXUR \` UP QR RUb^[g

OPX jXVkX Z\^bWX V\]RUTbVUQ\] PSR d \UP SWcXdTSQV S]^ cX\ZXUTQV S]SW\cbXR h ^Xn]X^ SWe
UXT]SUQfXW[ SR ^Qf QR\T cT\bYR \` Q^XSW VWSRRXR \T SR ^ QfQR\T cT\bYR \` RbYXTRQ]cbWST Y \Q]UR g o]
UPX SWcXdTSQV RQ^X h _X V\]RQ^XT S abSUXT]Q\] SWcXdTS p h S]^ UPX TQcPU Q^XSW UPX\T[ \` S] \T^XT
Q] p g i R Q] UPX TXSWZ \` V\ZZbUSUQfX ]bZdXT UPX\T[h _X PSfX S UPX\T[ \` Q^XSW VWSRRXR S]^
n]QUX]XRR TXRbWUR `\T UPX ]bZdXTR \` VWSRRXR g o] UPX cX\ZXUTQV RQ^X QU QR _XWWek]\_] UPSU
`\T S YTQZX q ^Qf Q^Q]c UPX WXfXW h UPX RQ]cbWST Y\Q]UR \` UPX TX^bVUQ\] Z\^ q \` S] Q]UXcTSW
Z\^XW `\T S VWSRRQVSW Z\^bWST VbTfX \T `\T S lPQZbTS VbTfX h STX RbY XTRQ]cb WST g OPX ^Qf QR\T
RbdcT\bY cX]XTSUX^ d[ UPX RbYXTRQ]cbWST Y \Q]UR h S]^ UPX jXVkX \Y XTSU\TR _PQVP \Y XTSUX \]
UPXZ h V\]USQ] ZbVP \` UPX STQUPZXUQV Q]`\TZSUQ\] \` UPX VbTfX QURXW` g

r]Q`[ Q]c UPX SWcXdTSQV S]^ cX\ZXUTQV f QX_ R QR S] XabQfSWX]VX d XU_XX] UPX b]^XTW[ Q]c
\ds XVUR g m] UPX UPX\T[ \` VWSRRQVSW V\ZYWXt ZbWUQY WQVSUQ\] h \]X PSR S] XabQfSWX]VX d XU_XX] UPX
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WSUUQVXR _ QUP S^^QUQ\]SW X]^\Z\TYPQRZ R Q] UPX V\ZYWXt YWS]X S]^ �� XWWQYUQV VbTfXR \fXT � g i
RQZ QWST h YbTXW[ SWcXdTSQV h V\TTXRY \]^X]VX P\W^R d XU_XX] UPX RbY XTRQ]cbWST XWWQYUQV VbTfXR S]^
UPX \]XeRQ^X^ Q^XSW UPX\T[ \fXT UPX X]^\Z\TYPQRZ TQ]c \` S ntX^ VbTfX g OPQR V\TTXRY\]^X]VX h
`\TZSWW[ S] XabQfSWX]VX \` U_\ VSUXc\TQXR h ^XRVX]^R U\ S d Qs XVUQ\] \` UPX n]QUX ]bZdXT \`
QR\Z\TYPQRZ VWSRRXR g

m] UPX VSRX \` lPQZbTS VbTfXR h UPX \ds XVUR YSTSZXUTQ�X^ STX ]\U XWWQYUQV VbTfXR h dbU Sd XWQS]
RbT`SVXR _P\RX X]^\Z\TYPQRZ TQ]cR S^Z QU S ntX^ XZdX^^Q]c \` S] \T^XT Q] S] Q]^Xn]QUX
abSUXT]Q\] SWcXdTS g m` q ^QfQ^XR UPX WXfXW h UPX] UPX RbY XTRQ]cbWST Y \Q]UR \` TX^bVUQ\] Z\^ q
V\TTXRY\]^ h d[ ^Xn]QUQ\] h U\ UP\RX RbT`SVXR _PQVP RY WQU Q]U\ S YT\^bVU \` RbY XTRQ]cb WST XWWQYUQV
VbTfXR g �[ TXRbWUR \` �b��ST^ ��� h UPX RbY XTRQ]cbWST Y \Q]UR STX UPX RQ]cbWST Y \Q]UR \` TX^bVUQ\] g
jX]VX UPX Z\]\^T\Z[ cT\bY SU q \` UPX � 	XT\] Z\^XW \` UPX 
SV\dQS] h ZXSRbTQ]c _ Q]^Q]c
]bZdXTR Sd\bU UPXRX Y \Q]UR h VS] d X Q^X]UQnX^ _ QUP UPX RbYXTRQ]cbWST ^ QfQR\T cT\bY g i R Q] UPX
VSRX \` RbY XTRQ]cbWST XWWQYUQV VbTfXR h UPX RbYXTRQ]cbWST Sd XWQS] RbT`SVXR YSTSZXUTQ�X^ d[ UPX
lPQZbTS VbTfX VS] dX `b]VU\TQSWW[ TXYTXRX]UX^ d[ UPX Q^XSW UPX\T[ Q] S abSUXT]Q\] SWcXdTS g
OPbR UPX RbY XTRQ]cb WST ^Qf QR\T cT\bY VS] dX `\TZSWW[ TXY WSVX^ _ QUP S `TXX Sd XWQS] cT\bY \] S
dSRQR \` TQcPU Q^XSWR VWSRRXR `\T S] \T^XT Q] S abSUXT]Q\] SWcXdTS g

OPQR STUQVWX QR \TcS]Q�X^ SR `\ WW\_ R g lXVUQ\] � V\]USQ]R UPX PXSTU \` UPX abSUXT]Q\] SWcXdTS
ZSVPQ]XT[ R\ RXfXTSW XtY WQVQU XtSZYWXR S]^ ^XUSQWX^ YT\\`R STX YT\f Q^X^ g � PQWX WSTcXW[ XWXe
ZX]UST[h UPX Z\UQfSUQ\] `\T R\ZX \` UPX YT\\`R VS] d X RXX] UPT\bcP UPX V\TTXRY \]^X]VX _ QUP
RbY XTRQ]cbWST XWWQYUQV VbTfXR ^QRVbRRX^ Q] lXVUQ\] � g m] UP QR RXVUQ\] _X YTXRX]U UPX jXVkX Z\^e
bWX V\]RUTbVUQ\] f QS RbY XTRQ]cbWST XWWQYUQV VbTfXR S]^ fQS abSUXT]Q\] STQUPZXUQV g m] lXVUQ\] 

_X TXVSWW UPX V\]RUTbVUQ\] \` lPQZbTS VbTfXR SR _XWW SR TXWXfS]U UPX\TXZ R _PQVP XRUSd WQRP UPX
V\]]XVUQ\] _ QUP UPX abSUXT]Q\] SWcXdTSR g lQ]VX UPX YTQZ ST[ `\ VbR QR \] abSUXT]Q\]R h UPX ZSQ]
UPX\TXZ R PXTX STX RbZZSTQ�X^ h _ QUP TX`XTX]VXR YT\fQ^X^ `\T ^XUSQWR XWRX_PXTX g

lXVUQ\] � QR ^Xf\UX^ U\ UPX YTXRX]USUQ\] \` R\ZX VSWVb WSUQ\]R h `\T _PQVP UP QR V\]RUTbVUQ\]
QR Q^XSWW[ RbQUX^ g OPX S^fS]UScX PXTX QR UPSU \]X VS] _\Tk X]UQTXW[ Q] UPX ]bZdXT UPX\TXUQV
TXSWZ \` abSUXT]Q\]R g OPX XtSZYWX YTXRX]UX^ QR \` RZSWW WXfXW h dbU ^XfXW\Y X^ Q] ^XUSQW U\ cQfX
UPX �Sf\T \` UPX TQVP RUTbVUbTX g m] V\]UTSRU U\ UPX VbTTX]U RUSUX \` b]^XTRUS]^Q]c \` _\Tk Q]c
Z\^XWR `\T lPQZbTS VbTfXR S]^ UPXQT 
SV\dQS]R �RXX � Wk QXR ���� h UPX STQUPZXUQV \` abSUXT]Q\]
SWcXdTSR QR XtY WQVQU S]^ _XWW RbQUX^ `\T V\ZYbUSUQ\] g m] TXUT\RY XVU \]X VS] Q]UXTYTXU TXRbWUR
Q] UXTZ R \` STQUPZXUQV cX\ZXUT[ S]^ XWbVQ^SUX R\ZX ^XXY UPX\TXZ R Q] UPQR nXW^ g

�bSUXT]Q\] STQUPZXUQV PSR d XX] ^XfXW\Y X^ S]^ XtYW\QUX^ d[ � QVPWXT ��� h � Q�XT �uu� h S]^
\UPXTR U\ RUb^[ RYSVXR \` VWSRRQVSW Z \^bWST `\TZ R g m] UPX VWSRRQVSW VSRX h P\_XfXT h Z \RU Z\^XT]
V\ZYbUSUQ\]R XtYW\QU UPX �\bTQXT XtYS]RQ\]R \` Z\^bWST `\TZ R Sd\bU S VbRY h S]^ VS] d[YSRR
UPX ^XXY XT RUTbVUbTX \` abSUXT]Q\]R g �\T lPQZbTS VbTfXR h WSVkQ]c VbRYR h UP QR QR ]\U Y\RRQd WX
S]^ UPX `bTUPXRU YT\cTXRR Q] _ TQUQ]c ^\_] lPQZbTS VbTfXR SR Z\^bWQ RYSVXR YSTSZXUTQ� Q]c
cX\ZXUTQV \ds XVUR h d[ jSRPQZ\U\ S]^ � bTSdS[SRPQ ��� h _SR \dUSQ]X^ d[ PXSfQW[ XtY W\QUQ]c
UPX STQUPZXUQV \` abSUXT]Q\]R g �\ZYbUSUQ\]SW \TQX]USUQ\] SRQ^X h Y XTPSYR UPX Z\RU Y \_XT`bW
STcbZX]U `\T ^XWfQ]c Q]U\ UPX STQUPZXUQV \` abSUXT]Q\]R S]^ UPX Q]UXTY WS[ _ QUP lPQZbTS VbTfXR h
QR `\b]^ Q] UPX _\Tk \` � Qd XU �u�� h S kX[ RUXY Q] UPX TXVX]U YT\\` \` �XTZSU �R WSRU UPX\TXZ g �[
^XZ\]RUTSUQ]c QUR b]TXSR\]Sd WX X�XVUQfX]XRR Q] V\ZYbUQ]c STQUPZXUQV Q]fSTQS]UR \` lPQZbTS
VbTfXR h _X P\Y X U\ WX]^ S^^QUQ\]SW Z\UQfSUQ\] U\ UPX RUb^[ \` abSUXT]Q\] STQUPZXUQV g
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i n]QUX ^QZX]RQ\]SW SWcXdTS p \fXT S nXW^ � QR 	
�� 
� Q` QU PSR ]\ YT\Y XT h ]\]UTQf QSW WX`U \T
TQcPU Q^XSWR g m` UPX VX]UXT \` p QR � h UPX] p QR RSQ^ U\ d X ������
 \fXT � g � QUP UPXRX YTQ\T
^Xn]QUQ\]R h _X ZSkX UPX `\ WW\_ Q]c ^Xn]QUQ\] \` S abSUXT]Q\] SWcXdTS g

��������� � �� i abSUXT] Q\] SWcXdTS p \fXT � QR S VX]UTSW RQZYWX SWcXdTS \` ^QZ X]RQ\] `\bT
\fXT � g

lQ]VX � QR UPX VX]UXT \` p h QU QR VWXST UPSU p ZbRU d X S ]\]V\ZZbUSUQfX TQ]c g OPT\bcP\bU
UPQR _\Tk h UPX nXW^ � _ QWW d X � \T \]X \` QUR V\ZYWXUQ\]R � � \T  g

�bSUXT]Q\] SWcXdTSR STX UPX RQZYWXRU \` ]\]V\ZZbUSUQfX TQ]cR h S]^ Q] UPQR TXSWZ h STX UPX
S]SW\cbXR \` abS^TSUQV nXW^ XtUX]RQ\]R g i R Q] UPX VSRX \` ]bZdXT nXW^R h UPX YTQ]VQY WX abXRUQ\]R
\` STQUPZXUQV Q]UXTXRU TXcST^ UPX \T^XTR Q] S abSUXT]Q\] SWcXdTS S]^ UPX WX`U S]^ TQcPU Q^XSW
UPX\T[ \` RbVP \T^XTR g

!"#$%&� � �� OPX `\WW\_ Q]c UPTXX SWcXdTSR STX XtSZYWXR \` abSUXT]Q\] SWcXdTSR \fXT � g

ug OPX ZSUTQt SWcXdTS ' ( �� � QR UPX 	� 

� abSUXT]Q\] SWcXdTS \fXT � g
� g OPX � eS WcXdTS ^Xn]X^ d[ cX]XTSU\TR ) S]^ * _ QUP TXWSUQ\]R

)( + * ( + , u -
)* . * ) + / 0

� g OPX � eS WcXdTS ^Xn]X^ d[ cX]XTSU\TR 1 S]^ 2 _ QUP TXWSUQ\]R
1( . � + 2( . 2 . � + / -
12 . 21 . 1 . u + / 0

3 45 6789: ; <=7> ; 8<? @<A=BCD@=<E
FXU p dX S abSUXT]Q\] SWcXdTS \fXT � g �fXT[ 1 Q] p QR V\]USQ]X^ Q] S abS^TSUQV XtUX]RQ\] \`
� g �\]fXTRXW[ XfXT[ ZSt QZSW V\ZZbUSUQfX XtUX]RQ\] \` � Q] p QR abS^TSUQV g mU `\ WW\_ R UPSU
XfXT[ 1 Q] p RSUQRnXR S] XabSUQ\]

1( , OT �1 �1 . � T �1 � + / -
_PXTX OT �1 � S]^ � T �1 � STX XWXZX]UR \` � _PQVP _X VSWW UPX ��GH��G ����� S]^ ��GH��G �I��
TXRY XVUQfXW[g OPX �I�J HK ��� \` 1 QR ^Xn]X^ U\ d X UPX XWXZX]U

1 + OT �1 � , 1 -
S]^ 1 LM 1 QR S] Q]f\WbUQ\] \` p g

�



�\_ RbYY\RX UPSU � + � g �X ^Xn]X S] I�G�� Q] p U\ dX S RbdTQ]c _PQVP QR S � eZ\^bWX
\` TS]k `\bT g FXU � d X S][ RbVP \T^XT h WXU �1 � - 1( - 1 � - 1 � � d X S dSRQR h S]^ RXU

�1 - 2 � + � T �1 . 2 � , � T �1 � , � T �2 � 0
OPX] UPX ^XUXTZ Q]S]U \` UPX ZSUTQt 	�1 
 - 1� �� QR UPX RabSTX \` S] Q]UXcXT g �X ^Xn]X UPX
G
	��
� 
���� \` � U\ UPX Y \RQUQfX Q]UXcXT ^QRV �� � RbVP UPSU

^XU ��1 
 - 1� �� + ^QRV �� �( 0
OPX ^QRVTQZ Q]S]U \` p QR ^Xn]X^ U\ dX UPX ^ QRVTQZ Q]S]U \` S ZStQZSW \T^XT Q] p h _PQVP QR
_XWWe^Xn]X^ d[ OPX\TXZ � g� d XW\_ g

3 43 
=>� B:D@=<E ; 78> @�98D@=< ; 8<? E� B@DD @<�
iU XSVP YWSVX � \` � h _X ^Xn]X

p � + p �� � � �+ � ' ( �� � � \T��
_PXTX �� QR UPX b]QabX VX]UTSW ^Qf QRQ\] SWcXdTS \` ^QZX]RQ\] 
 \fXT � � g m] UPX `\TZXT VSRX � QR
RSQ^ U\ 	� 

� Q] p S]^ Q] UPX WSUUXT p QR RSQ^ U\ ��� 
� � g �bSUXT]Q\] SWcXdTSR VS] dX VWSRRQnX^
Q] UXTZ R \` UPXQT TSZ QnVSUQ\] d[ ZXS]R \` UPX � TSbXT cT\bY g

OPX � TSbXT cT\bY � T �� � \` S nXW^ � QR S] Sd XWQS] cT\bY ^Xn]X^ \] S RXU \` VWSRRXR �� �
\` VX]UTSW RQZYWX � eSWcXdTSR g OPX XabQfSWX]VX TXWSUQ\] QR ^Xn]X^ RbVP UPSU �� � + �� � Q` S]^
\]W[ Q` � �� ' � �� � �+ � �� ' � �� � -
`\T Y \RQUQfX Q]UXcXTR � S]^  g OPX cT\bY \Y XTSUQ\] Q] � T �� � QR UPX UX]R\T YT\^bVU h S]^ `\T
S][ VX]UTSW ^ QfQRQ\] SWcXdTS h UPX I��I	
�� �
K �!�� WQXR Q] UPX Q]fXTRX VWSRR \` UPX � TSbXT cT\bY g

�[ UPX �X^^XTdbT] UPX\TXZ XfXT[ VX]UTSW RQZY WX � eSWcXdTS QR QR\Z\TYPQV U\ S] SWcXdTS
\` UPX `\TZ ' " �� � `\T S b]QabX VX]UTSW ^Qf QRQ\] SWcXdTS � #� S]^ Y\RQUQfX Q]UXcXT $ g mU
`\ WW\_ R UPSU UPX VWSRRXR Q] � T �� � STX Q] d Qs XVUQ\] _ QUP UPX QR\Z\TYPQRZ VWSRRXR \` VX]UTSW
^Qf QRQ\] SWcXdTSR g �T\Z UPX ^XRVTQYUQ\] \` UPX Q]fXTRX \Y XTSUQ\] h QU `\ WW\_ R UPSU UPX �eU\TRQ\]
RbdcT\bY � T �� � ��� QR Q] d Qs XVUQ\] _ QUP UPX QR\Z\TYPQRZ VWSRRXR \` VX]UTSW ^Qf QRQ\] SWcXdTSR
_ QUP Q]f\WbUQ\] g
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m] `SVU UPX �eU\TRQ\] cT\bY � T �� � ��� PSR TXYTXRX]USUQfXR SZ\]c UPX abSUXT]Q\] SWcXdTSR
\fXT � h c Qf Q]c UPX `\ WW\_ Q]c VWSRRQnVSUQ\] UPX\TXZ �RXX � Qc] 	XTSR �u�� m m g� OPX\TXZ � gu� g
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!"#$%&� � �� iR ]\UX^ h UPX abSUXT]Q\] SWcXdTSR WQX Q] UPX �eU\TRQ\] RbdcT\bY \` UPX � TSbXT
cT\bY g �T\Z OPX\TXZ � g� S]^ � g
 _X ]\UX UPSU Q] YSTUQVbWST UPSU UPXTX Xt QRUR S b]QabX
abSUXT]Q\] ^QfQRQ\] SWcXdTS \fXT  g OPQR SWcXdTS QR UPX VWSRRQVSW + �� 

�I� abSUXT]Q\]R

� +  .  ) .  * .  � -
_PXTX )( + * ( + , u S]^ � + )* + ,* ) g

m` S abSUXT] Q\] SWcXdTS TSZ QnXR SU Q]n]QU[h _X RS[ UPSU QU QR �I	
�
,� G�- �
��h \UPXT_ QRX _X
RS[ QU QR 
�G�- �
��g mU `\ WW\_ R UPSU S abSUXT] Q\] SWcXdTS QR Y \RQUQfX ^Xn]QUX Q` S]^ \]W[ Q` QU
XZdX^R Q] UPX jSZ QWU\] abSUXT]Q\] SWcXdTS g

OPX `\WW\_ Q]c UPX\TXZ h U\cXUPXT _ QUP UPX ^Xn]QUQ\] \` UPX ^QRVTQZ Q]S]U h RXTfXR U\ ^XUXTe
Z Q]X UPX YTQZ XR TSZ Q`[Q]c Q] S abSUXT]Q\] SWcXdTS p g
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� '�� � � OPQR QR UPX V\]UX]U \` � Qc 	XTSR �u�� h �PSYQUTX m h FXZZX 
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 g
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iR RbccXRUX^ d[ UPX Sd\fX WS]cbScX h UPX jXVkX Z\^bWXR R\ V\]RUTbVUX^ TXWSUX U\ UPX RYSVXR
\` Z\^bWST `\TZ R g OPQR TXWSUQ\] ZS[ d X XtY W\QUX^ `\T UPX RUb^[ S]^ V\]RUTbVUQ\] \` Z\^bWST
VbTfXR h dbU Q] cX]XTSW `SQWR U\ cQfX S][ VS]\]QVSW QR\Z\TYPQRZ g m]RUXS^ UPX V\]]XVUQ\] USkXR
UPX `\TZ \` S jXVkXed QWQ]XST YSQTQ]c _ QUP QZScX Q] UPX RYSVX \` Z\^bWST `\TZ R /

� / 
 � 
 ,M 
 ( �� � ��� � -� � -
S]^ _PQVP YTXRXTfXR \TUP\c\]SWQU[ Q] UPX RX]RX UPSU � �� - � � + / Q` �� - � � + / g m] ^Xn]Q]c UPX
YSQTQ]c � h \]X nTRU ^Xn]XR \Y XTSU\TR

�" + �
�� ��" 	 �

RbVP UPSU �"� + �"�� `\T TXWSUQfXW[ YTQZX $ S]^  h S]^ \UPXT_ QRX �"� � + ����" , ��" `\T
YTQZXR � ]\U ^Qf Q^Q]c �� g OPX] � QR ^Xn]X^ d[

� ��� � - �� �� + u . �
0�"� ���" ��� �� - �� �� �" -

XtUX]^X^ dQWQ]XSTW[ U\ 
 � 
 g OPQR YSQTQ]c USkXR 
 � � S]^ � � 
 U\ UPX RYSVX \` VbRY
`\TZ R S]^ USkXR � �
 S]^ 
 � � Q]U\ UPX RYSVX \` � QRX]RUXQ] RXTQXR g

	 �$#'
 ( �� �\T XSVP YSQT \` XWXZX]UR � S]^ � Q] UPX dSRQR � h UPX V\ X� VQX]UR \` � ��� �� - �� ��
STX \dUSQ]X^ SR UPX TXYTXRX]USUQ\] ]bZdXTR \` S abSUXT]ST[ abS^TSUQV `\TZ \fXT � h _ PQVP QR
^XUXTZ Q]X^ SR UPX ]\TZ `\TZ \` UPX TS]k `\bT � eZ \^bWX \` P\Z\Z\TYPQRZ R � ,M � g m] UXTZ R
\` UPX dSRQR � h UPX ZSUTQVXR \` UPX \Y XTSU\TR �" STX UPX VWSRRQVSW � TS]^U ZSUTQVXR h �" h S]^ UPX
ZSUTQVXR 	� ��� � - �� ��" � \` $ eUP V\ X� VQX]UR STX XabSW U\ �� �" h _PXTX � + 	��� � - �� ��� QR UPX
^QSc\]SW � TSZ ZSUTQt \` UPX Q]]XT YT\^bVU \] 
 g lQ]VX UPX TXYTXRX]USUQ\] ]bZdXTR STX _XWWe
^Xn]X^ h _X \dUSQ] \Y XTSU\TR �" `\T SWW $ h S]^ Q] YSTUQVbWST ^Xn]X UPX jXVkX \YXTSU\TR 	� + ��
`\T q ^Qf Q^Q]c �� g OPX UPX\T[ \` VWSRRQVSW � TS]^U Z SUTQVXR QR ^XfXW\Y X^ d[ � QVPWXT ��� g �\T
`bTUPXT V\ZYbUSUQ\]SW SRY XVUR \` UP QR UPX\T[ V\]Rb WU � Q�XT �uu� S]^ 
\PXW ��� g

� �� N�LI� MLI���

lPQZbTS VbTfXR YT\f Q^X S cX]XTSWQ�SUQ\] \` Z\^bWST VbTfXR \] _PQVP UPX YTXf Q\bR V\]RUTbVUQ\]
PSR S ]SUbTSW Q]UXTYTXUSUQ\] g �\T S] � QVPWXT \T^XT � Q] S] Q]^Xn]QUX abSUXT]Q\] SWcXdTS h
UPXTX QR S] SRR\ VQSUX^ lPQZbTS VbTfX _PQVP QR UPX Z\^bWQ RYSVX \` Sd XWQS] RbT`SVXR _ QUP S
YTXRVTQd X^ XZdX^^Q]c \` � Q] QUR X]^\Z\TYPQRZ TQ]c g �\T UPX YTXRX]U YbTY \RX _X ]XX^ \]W[
UPX V\]RUTbVUQ\] S]^ VXTUSQ] STQUPZXUQV V\]RUTbVUQ\]R \] UPX 
SV\dQS] fSTQXUQXR \` UPXRX VbTfXR g

uu
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FXU � #� d X S] Q]^Xn]QUX abSUXT]Q\] SWcXdTS \fXT � \` ^QRVTQZ Q]S]U � h S]^ WXU � dX S] � QVPWXT
\T^XT \` WXfXW � Q] � g �X nt \]VX S]^ `\T SWW S] QR\Z\TYPQRZ

� �  �+ ' ( � � 0
r]^XT UPQR QR\Z\TYPQRZ UPXTX Xt QRUR S _XWWe^Xn]X^ WX`U SVUQ\] \` � � �+ �F � � \] UPX bYY XT
PSW` Y WS]X � g �X RXU

��� �� � + �1 � � � � � T �1 � + u� -
S]^ ^Xn]X UPX lPQZbTS VbTfX U\ d X S Z\^XW `\T UPX ab\UQX]U

� �� �� � + ��� �� �
� -
_PXTX UPX dST Q]^QVSUXR UPX V\ZYSVUQnVSUQ\] g � PX] � + uh UPX] � �� �� � + � � �� � h R\ UPQR
cX]XTSWQ�XR UPX RUS]^ST^ ^Xn]QUQ\] \` UPX Z\^bWST VbTfX �� �� � g � PX] � QR cTXSUXT UPS] \]X h
UPX] UPX ab\UQX]U ��� �� �
� QR SWTXS^[ V\ZYSVU g
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�\T UPX V\]RUTbVUQ\] \` S]SW\c\bR jXVkX Z\^bWXR \] UPX 
SV\dQS]R \` lP QZbTS VbTfXR h _X
TXVSWW R\ZX cX]XTSW V\]RUTbVUQ\]R \` � T\UPX]^QXVk ��� \] SdXWQS] fSTQXUQXR g

FXU �#� dX S] SdXWQS] fSTQXU[ _ QUP RXZ QRUSd WX TX^bVUQ\] SU S YTQZX q h S]^ WXU � d X S]
SWcXdTSQV VW\RbTX \` �� g �X ^Xn]X S n]QUX RbdcT\bY � + � �� -q � SR UPX V\ZY\]X]U cT\bY \`
UPX nd XT SU q \` UPX � 	XT\] Z\^XW `\T � h S]^ WXU 	 + 	 �� -q � d X UPX U\TQV YSTU \` UPX RSZX
nd XT g �X ^Xn]X UPX �I�IG�I� � cT\bY \` � SU q U\ d X

	 �� -q � + j\Z � �	 - 
 � � 0
�X ]\UX UPSU 	 #� QR QR\Z\TYPQV U\ S n]QUX YT\^bVU \` V\Y QXR \` 
 � h S]^ UPbR 	 �� -q � QR S `TXX
Sd XWQS] cT\bY g

FXU � � dX UPX ^bSW Sd XWQS] fSTQXU[ \` � h S]^ RbYY\RX UPSU UPXTX Xt QRUR S VS]\]QVSW YTQ]VQYSW
Y \WSTQ�SUQ\] 
 / � ,M � � g lbVP QR UPX VSRX h `\T Q]RUS]VX h Q` � QR UPX 
SV\dQS] \` S VbTfX g
OPXTX Xt QRUR S VS]\]QVSW d QWQ]XST YSQTQ]c h

� / 	 �� -q � � 	 ��� -q � ,M � -
RbVP UPSU �1 - 2 � + � �1 - 
 �2 �� ^Xn]XR S R[ZZXUTQV Y \RQUQfX ^Xn]QUX YSQTQ]c \] 	 �� -q � g �[
UPX `\ WW\_ Q]c TXRbWU h OPX\TXZ uu 0� \` � T\UPX]^QXVk ��� h UPX Z\]\^T\Z[ YSQTQ]c Y XTZ QUR UPX
^XUXTZ Q]SUQ\] \` UPX V\ZY\]X]U cT\bY � �� -q � \` S] Sd XWQS] fSTQXU[ � g
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�X ]\_ SYYW[ UPX YTXfQ\bR V\]RUTbVUQ\]R U\ UPX 
SV\dQS]R \` lPQZbTS VbTfXR g i R `\T VWSRRQVSW
Z\^bWST VbTfXR h UPX 
SV\dQS] \` S lPQZbTS VbTfX � �� �� � QR ]SUbTSWW[ XabQYY X^ _ QUP jXVkX
\Y XTSU\TR 	" `\T SWW $ TXWSUQfXW[ YTQZX U\ UPX WXfXW � + �� g �\WW\_ Q]c UPX XtY\RQUQ\]
\` OSkSPSRPQ �u�� h _X RbZZSTQ�X PXTX TXRbWUR \` � Qd XU �u�� h d[ _PQVP _X VS] Q]UXTYTXU UPX
YTXf Q\bR V\]RUTbVUQ\]R \` jXVkX Z\^bWXR g
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� '�� � � OPQR XtSVU RXabX]VX _SR YT\fX^ d[ � Qd XU `\T � + u Q] �u�� h S]^ UPX cX]XTSW VSRX
P\W^R `\ WW\_ Q]c UPX _\Tk \` �b��ST^ ��� g �

�[ ZXS]R \` UPX `\ WW\_ Q]c UPX\TXZ _X ZS[ Q]UXTYTXU UPX V\]RUTbVUQ\] \` jXVkX Z\^bWXR
\` abSUXT]Q\]R Q] UXTZ R \` UPX Z\]\^T\Z[ cT\bYR \` UPX 
SV\dQS]R \` lPQZbTS VbTfXR g
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� '�� � � OPQR QR S V\]RXabX]VX \` OPX\TXZ 
 g� S]^ OPX\TXZ 
 gu/ \` �b��ST^ ��� h _PQVP
YT\fX UPX TXRbWUR S]SW\c\bR U\ � XWQc]X S]^ �SY \Y\TU �
� g OPX YTXRX]U `\TZbWSUQ\] SYY XSTR Q]
OSkSPSRPQ �u�� g �

� ���� 	 ��� �GK MJ� 	LH�HNJG�

iR S] XtSZYWX _X V\]RQ^XT UPX jXVkX Z\^bWXR V\]RUTbVUX^ `\T � QVPWXT \T^XTR \` WXfXW � Q]
^Xn]QUX abSUXT]Q\] SWcXdTSR \` ^QRVTQZ Q]S]U �q h _PXTX � + �q� ^Qf Q^XR �/ g �X ^X]\UX d[
� ��q -� � UPX jXVkX Z\^bWX \` UPQR ^QRVTQZ Q]S]U S]^ WXfXW g

u�



r]^XT UPX QR\Z\TYPQRZ \` OPX\TXZ 
 g� h _X Q^X]UQ`[ � ��q -� � _ QUP 	 �� �� ��q � -q � g OPX]
`T\Z OPX\TXZ 
 g� _X \dUSQ] UPX `\ WW\_ Q]c RQt XtSVU RXabX]VXR /

�u� / � 	 �� ��� ��� - �� � � �� - �� � � �� - �� � � �� - �� � /
��� / � 	 �� ��� ��� - �� � � �� - u/ � � � �� - �� � � �� - �� � /
��� / � 	 �� �� ��� - �� � � �� - u/ � � � �� - �� � � �� - �� � /
�
 � / � 	 �� �� ��� - �� � � �� - u�� � � �� - �� � � �� - �� � /
��� / � 	 �� ��� ��� - �� � � �� - �� � � �� - �� � � �� - �� � /
��� / � 	 �� ��� ��� - �� � � �� - u�� � � �� - �� � � �� - �� � /

OPX jXVkX Z\^bWXR 	 �� �� �� �� � - � �� VS] UPX] d X Q^X]UQnX^ SR UPX kXT]XW \` UPX V\TTXRY \]^Q]c
YT\s XVUQ\]R h \]VX UPX jXVkX Z\^bWXR � ��q -� � � S]^ � ��q -� � STX ^XUXTZ Q]X^ g

�[ ZXS]R \` UPX abSUXT]Q\] SWcXdTS STQUPZXUQV ^XRVTQd X^ Q] lXVUQ\] � S]^ UPX jXVkX
Z\^bWX V\]RUTbVUQ\] Q] lXVUQ\] � h QU QR Y \RRQd WX U\ V\ZYbUX UPX jXVkX Z\^bWXR � ��q -� � g
mZYWXZX]UQ]c UPQR STQUPZXUQV Q] UPX V\ZYbUXT YSVkScX � ScZS �u� h Y XTZ QUUX^ UPX SbUP\T U\
^XUXTZ Q]X dSRXR `\T UPX Z\^bWXR � ��q -� � h U\cXUPXT _ QUP UPX TXYTXRX]USUQ\]R \` UPX jXVkX
SWcXdTSR \] UPXRX Z\^bWXR g

OPX VbTfXR �� ��� h �� ��� h S]^ �� ��� PSfX cX]bR �XT\ h R\ UPX V\TTXRY \]^Q]c jXVkX Z\^bWXR
� �� - u� h � �� - u� h S]^ � �� - u� STX �XT\ g F QkX_ QRX UPX VbTfXR �� ��� S]^ �� �u/ � PSfX cX]bR �XT\ h
R\ � �� - �� h � �� - �� h � �� - �� h S]^ � �� - �� STX �XT\ g OPX TXZSQ] Q]c Z\^bWXR /

� �� - �� - � �� - �� - � �� - u�� - � �� - u/ � - � �� - �� - S]^ � ��/ - u�
STX ]\]UTQf QSW S]^ SR �� eZ \^bWXR RY WQU \fXT � Q]U\ \]X ^QZX]RQ\]SW `SVU\TR g OPX `\WW\_ Q]c USd WX
RbZZSTQ�XR UPX STQUPZXUQV ^SUS g
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OPX V\WbZ] ^X]\UX^ VWSRR TX`XTR U\ UPX QR\cX][ VWSRR \` V\TTXRY \]^Q]c QR\cX][ `SVU\T Q]
�TXZ\]S ��� � UPX V\WbZ] �� - � � cQfXR UPX RXW` Q]]XT YT\^bVU \` S cX]XTSU\T � \` UPX TS]k \]X

u




XQcX]RYSVX \fXT � h S]^
�
" QR UPX XQcX]fSWbX \` UPX jXVkX \Y XTSU\T 	" g �X SWR\ ]\UX UPSU UPX

XQcX]RYSVX cX]XTSU\TR ]XX^ ]\U V\]RUQUbUX S dSRQR \` � ��q -� � g m] UPX VSRX \` � �� - u/ � S]^
� �� - �� UPX[ cX]XTSUX S RbdZ\^bWX \` Q]^Xt U_\ g

�T\Z UPX YTXfQ\bR XtSVU RXabX]VXR QU QR Y \RRQd WX U\ Q^X]UQ`[ kXT]XW RbdZ\^bWXR \` UPXRX
jXVkX Z\^bWXR g OPX Z\^bWXR 	 �� ��� ��� - �� S]^ 	 �� ��� ��� - �� STX QR\Z\TYPQV U\ � �� - �� S]^
� �� - u/ � h TXRY XVUQfXW[g OPX Z\^bWX 	 �� �� ��� - �� VS] d X Q^X]UQnX^ SR UPX TS]k \]X kXT]XW \`
	 ( . u Q] � �� - u/ � h S]^ d\UP 	 �� �� ��� - �� S]^ 	 �� ��� ��� - �� STX VS]\]QVSWW[ QR\Z\TYPQV U\
� �� - u�� g OPX Z\^bWX 	 �� ��� ��� - �� VS] d X Q^X]UQnX^ _ QUP UPX TS]k \]X kXT]XW \` 	 ( . u
Q] � �� - �� g � PQWX UPX jXVkX Z\^bWX � ��/ - u� ^\XR ]\U X]UXT Q]U\ UPX XtSVU RXabX]VXR h d[
OPX\TXZ 
 g� QU QR VS]\]QVSWW[ QR\Z\TYPQV U\ XSVP \`

	 �� ��� ��� - �� - 	 �� ��� ��� - �� - S]^ 	 �� �� ��� - �� -
d[ _PQVP _X VS] Q^X]UQ`[ ScSQ] UPX V\ZZ\] QR\cX][ `SVU\T �/� \` � ��� ��� h � ��� ��� h S]^ � �� ��� g

mU QR SWR\ Y \RRQd WX U\ S]SW[�X UPX kXT]XW \` UPX ZSYR \` 	 �� �� ��q � - � � U\ 	 �� �� �� � - � �
Q]^bVX^ d[ UPX ab\UQX]UR � �� �� � �

,M,M � �� �� � _PX] � ^Qf Q^XR � g � QTRU h U\ PSfX S V\]VQRX
TXYTXRX]USUQ\] \` UPX Sd \fX XtSVUR RXabX]VXR h _X XtYTXRR S RP\TU XtSVU RXabX]VX \` UPX `\TZ/ ,M 
 � ,M 
 ,M 
 �� � 
 �� ,M / Q] UPX ]\]RUS]^ST^ ZS]]XT
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_PXTX UPX ^\bdWX STT\_ R STX UPX YT\s XVUQ\]R U\ UPX `SVU\TR g �\UX UPSU Q] UPQR ]\USUQ\] 
 � QR
UPX Q]UXTRXVUQ\] \` UPX kXT]XWR \` UPX U_\ ZSYR h S]^ UPX V\]^QUQ\] \` RbTs XVUQf QU[ QR RUT\]cXT
UPS] RbTs XVUQf QU[ \] XSVP \` UPX V\ZY\]X]UR 
 �� g �[ UPX ]SUbTSWQU[ \` UPXRX XtSVU RXabX]VXR
_ QUP TXRY XVU U\ UPX U_\ YT\s XVUQ\]R \` � �� ��q � U\ � �� �� � h _X \dRXTfX UPSU UPXTX Xt QRU XtSVU
RXabX]VXR \` RXabX]VXR \` UPX `\TZ // / /
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/� /� /�
Q] _PQVP � QR QR\Z\TYPQV U\ 	 �� ��� ��� - �� S]^ Q^X]UQnX^ Q] 	 �� ��� ��� - �� �+ � �� - �� SR UPX
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