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NOP QRSSRO TUV WR SRXPY U XZ[W\Z]^WPX [V[WPS Z[ T ZW_ U `\Ua_ T_P\P ORXP[ \Pa\P[POW a\R QP[[R\[
UOX W_P\P Z[ UO PX`P ]PWTPPO WTR a\R QP[[R\[ Zb UOX ROYV Zb W_PV QUO QRSS^OZQUWP XZ\PQWYVc dO [_U\PXe
\P`Z[WP\[ fP\[ZRO[ Rb W_Z[ `POP\UY XP[Q\ZaWZRO g OPZ`_] R^\ZO` a\R QP[[R\[ QRSS^OZQUWP ]V \PUX ZO` R\
T\ZWZO` [_U\PX \P`Z[WP\[ c
h_Z[ aUa P\ XPiOPX bR^\ SRXPY[ Rb [_U\PX \P`Z[WP\[ XPWP\S ZOPX ]V [PYPQWZO` W_P \P`Z[WP\ WVa P[ jUWRS ZQ
R\ \P`^ YU\k UOX W_P \P`Z[WP\ YR QUWZRO[ ja\R QP[[R\[ R\ YZOl[k c
mP XPWP\S ZOP ^OXP\ T_UW QROXZWZRO[ UOX T ZW_ T_UW \R]^[WOP[[ UOXnR\ bUZY^\PeWR YP\UOQP `^U\UOWPP[
ZW Z[ a R[[Z] YP WR W\UO[bR\S U [RY^WZRO ^OXP\ ROP SRXPY ZOWR U [RY^WZRO ^OXP\ UORW_P\ SRXPY c
o pqrsKtI u XZ[W\Z]^WPX UY`R\ZW_S [ g QRSS^OZQUWZRO SRXPY[ g [_U\PX \P`Z[WP\[ g \P`^YU\ \P`Z[WP\[ g
UWRS ZQ \P`Z[WP\[ g [ZO`YPe\PUXP\[ g S^YWZe\PUXP\[ g TUZWeb\PPXRS g [PYbe[WU] ZYZvUWZRO c

w xpIyz xp

{O [V[W|PS P \ }PaU\WZ P[W [R^fPOW SRX }PYZ[ }P aU\ ^O `\Ua_P R |̂ YP[ OR P^X[ \Pa\ }P[POWPOW YP[ a\R QP[[P^\[ c
dY P~ Z[WP ^O U\Q POW\P XP^~ ORP^X[ [Z PW [P^YPSPOW [Z YP[ XP^~ a\R QP[[P^\[ a P^fPOW QRSS^OZ�^P\
XZ\PQWPSPOW jQP[ a\R QP[[P^\[ [ROW XZW fRZ[ZO[k c �UO[ QP aUa ZP\ g OR^[ ZOW }P\P[[RO[ U^~ SRX|PYP[ XP
QRSS^OZQUWZRO aU\ XP[ \P`Z[W\P[ aU\WU` }P[ c �R^[ X }PiOZ[[RO[ �^UW\P SRX|PYP[ XP \P`Z[W\P[ aU\WU` }P[ c
�P[ SRX |PYP[ [ROW X }PWP\S ZO }P[ aU\ YP WVa P X^ \P`Z[W\P jUWRS Z�^P R^ \ }P`^YZP\k PW aU\ YU YR QUYZ[UWZRO
X^ \P`Z[W\P ja\R QP[[P^\ R^ YZPO XP QRSS^OZQUWZRO k c
�R^[ X }PWP\S ZORO[ [R^[ �^PYYP[ QROXZWZRO[ ZY P[W a R[[Z] YP XP W\UO[bR\S P\ ^O UY`R\ZW_S P aR^\ ^O XP
QP[ �^UW\P SRX |PYP[ PO ^O UY`R\ZW_SP aR^\ ^O U^W\P SRX|PYP c �R^[ OR^[ ZOW }P\P[[RO[ U^~ QRSaZYUWP^\[
�^Z [ROW WRY }P\UOW U^~ aUOOP[ |U [UfRZ\ U^WRe[WU] ZYZ[UOW PW [UO[eUWWPOWP jQeUeX TUZWeb\PP k c
z sJI M� xpI u UY`R\ZW_SP \ }PaU\WZ g SRX|PYP[ XP QRSS^OZQUWZRO g \P`Z[W\P aU\WU` }P g \P`Z[W\P \ }P`^YZP\ g
\P`Z[W\P UWRS Z�^P g SROReYPQWP^\ g S^YWZeYPQWP^\[ g [UO[eUWWPOWP U^WRe[WU] ZYZ[UWZRO c
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h_P\P Z[ U a\RYZbP\UWZRO Rb SRXPY[ bR\ XZ[W\Z]^WPX QRSa^WZO` g QRO[Z[WZO` Rb ] RW_ [_U\PX SPSR\V UOX
SP[[U`P aU[[Z`O aU\UXZ`S [ c � Z
P\POW QRSS^OZWZP[ UXRaW X Z
P\POW fU\ZUOW[ U[ W_P �[WUOXU\X� SRXPY
bR\ W_PZ\ \P[PU\Q_ [PWWZO` c dO W_P i\[W aUaP\ RO �PYbe[WU] ZYZvZO` XZ[W\Z]^WPX UY`R\ZW_S [ 
�� g � Z�l[W\U
U[[^SPX W_UW ZO U OPWTR\l g PUQ_ a\R QP[[R\ QR^YX \PUX W_P [WUWP Rb PUQ_ Rb ZW[ OPZ`_] R^\[ UOX ^aXUWP
ZW[ RTO [WUWP ZO ROP UWRS ZQ [WPa c �PW ^[ QUYY W_P SRXPY ^[PX ]V � Z�l[W\U W_P ���� ����� ����� SRXPY c
�RYPf 
�� ZOW\R X^QPX UO \PUXnT\ZWP UWRS ZQZWV SRXPY bR\ [PYbe[WU] ZYZvZO` UY`R\ZW_S [ WR ] PWWP\ QUaW^\P
W_P UQW^UY a R[[Z] YP QRSS^OZQUWZRO ] PWTPPO a\R QP[[R\[ c � UOV [^][P�^POW aUa P\[ _UfP ^[PX [^Q_
U SRXPY c �^\W_P\SR\P g S^Q_ \P[PU\Q_ _U[ ] PPO XPXZQUWPX WR QRO[W\^QWZO` QRSaZYP\[ W_UW W\UO[YUWP
a\R`\US [ XP[Z`OPX bR\ W_P QRSaR[ZWP [WUWP SRXPY WR a\R`\US [ W_UW U\P QR\\PQW UOX P� QZPOW U[[^S ZO`
ROYV \PUXnT\ZWP UWRS ZQZWVc h_P\P U\P g _RTPfP\ g WTR fU\ZUOW[ Rb \PUXnT\ZWP UWRS ZQZWV U[[^SPX ZO W_P
[PYbe[WU] ZYZvUWZRO YZWP\UW^\P c �R\ PUQ_ YZOl ] PWTPPO WTR a\R QP[[R\[ g W_P\P U\P WTR [ZO`YPeT \ZWP\n[ZO`YPe
\PUXP\ UWRS ZQ \P`Z[WP\[ g PUQ_ ROP T\ZWU] YP ]V ROP a\R QP[[R\[ UOX \PUXU] YP ]V W_P RW_P\ c dO [PfP\UY
RW_P\ aUa P\[ g W_P \PUXnT\ZWP SRXPY U[[^SP[ W_UW U [ZO`YPeT \ZWP\nS^YWZe\PUXP\ UWRS ZQ \P`Z[WP\[ \P[ZXP
UW PUQ_ a\R QP[[R\ c dO PZW_P\ Rb W_P[P WTR SRXPY[ g UO UWRS ZQ [WPa ]V U a\R QP[[R\ QRO[Z[W[ Rb PZW_P\
\PUXZO` R\ T\ZWZO` ROP Rb W_P UfUZYU] YP \P`Z[WP\[ c
dO W_P RW_P\ _UOX g W_P QRO[Z[WPOQV QROXZWZRO ^OXP\ QROQ^\\POW UQQP[[ Z[ U fP\V ZSaR\WUOW Q_U\UQe
WP\Z[WZQ Rb U \P`Z[WP\ c dO W_Z[ aUaP\ g TP U\P ZOWP\P[WPX ]V WTR Rb W_P W_\PP QRO[Z[WPOQV QROXZWZRO[
a\P[POWPX ]V �USaR\W 
��� ZO ZOQ\PU[ZO` R\XP\ Rb [W\PO`W_  \P`^YU\ UOX UWRS ZQ c ! \R`\US XP[Z`O[
U\P YRW PU[ZP\ T ZW_ UWRS ZQ \P`Z[WP\[ W_UO T ZW_ \P`^YU\ \P`Z[WP\[ ]^W W_P _U\XTU\P ZSa YPSPOWUWZRO Rb
UO UWRS ZQ \P`Z[WP\ Z[ QR[WYZP\ W_UO W_P ZSaYPSPWUWZRO Rb U \P`^YU\ \P`Z[WP\ c h_Z[ YPUX[ ^[ WR QRO[ZXP\
bR^\ SRXPY[ XPWP\S ZOPX ]V [PYPQWZO` W_P \P`Z[WP\ WVa P[ jUWRS ZQ R\ \P`^ YU\k UOX W_P \P`Z[WP\ YR QUWZRO[
ja\R QP[[R\[ R\ YZOl[k c
NOP TUV Rb XPUYZO` T ZW_ W_P YU\`P fU\ZPWV Rb SRXPY[ Z[ WR i\[W XP[Z`O bR\ U SR\P U][W\UQW R\ [ZSaYP\
SRXPY UOX W_PO P~a YRZW QROfP\[ZRO WPQ_OZ�^P[ WR W\UO[bR\S W_P i\[W [RY^WZRO WR ROP bR\ U SR\P
\PUYZ[WZQ SRXPY c h_Z[ aUa P\ UXX\P[[PP[ W_P XZ
P\POQP[ ] PWTPPO W_P[P QRSS^OZQUWZRO SRXPY[ g UOX
W_P XP[Z`O Rb bU^YWeWR YP\UOW QRSaZYP\[ b\RS ROP SRXPY WR UORW_P\ c " [ W_P [ZvP UOX QRSaYP~ ZWV Rb
OPWTR\l[ ZOQ\PU[P[ g W_P YZlPYZ_RRX Rb bUZY^\P Rb U QRSaROPOW [RS PT_P\P ZO W_P [V[WPS ZOQ\PU[P[ c
h_Z[ SRWZfUWP[ ^[ WR XP[Z`O QRSaZYP\[ W_UW _UfP ]^ZYWeZO bU^YWeWR YP\UOQP c h_P bU^YWeWR YP\UOW SRXPY[
QRO[ZXP\PX ZO W_Z[ aUa P\ U\P TUZWeb\PPXRS g T_ZQ_ Z[ ZOWPOXPX WR QUaW^\P WRYP\UOQP Rb [WRaaZO` bUZY^\P[
Rb QRSaROPOW[ Rb U XZ[W\Z]^WPX [V[WPS g UOX [PYbe[WU] ZYZvUWZRO g T_ZQ_ Z[ ZOWPOXPX WR QUaW^\P \PQRfP\V
Rb U XZ[W\Z]^WPX [V[WPS b\RS W\UO[ZPOW P\\R\[ Rb QRSaROPOW[ c

#L$ pK Ms%JK &HyJ &s%I dO [PQWZRO ' g TP bR\SUYYV a\P[POW W_P bR^\ ]U[ZQ QRSS^OZQUWZRO SRXPY[
]U[PX RO [_U\PX \P`Z[WP\[ ] PWTPPO OPZ`_] R^\[ c mP UY[R bR\SUYYV a\P[POW W_P ] RW_ bU^ YWeWR YP\UOW
SRXPY[ W_UW TP U\P QRO[ZXP\ZO` ZO W_Z[ aUa P\ cmP ifP W_P bR\SUY XPiOZWZRO Rb U QRSaZYP\ b\RS
XZ[W\Z]^WPX [V[WPS [ T_P\P OPZ`_] R^\[ QRSS^OZQUWP fZU U WVaP Rb \P`Z[WP\ WR UORW_P\ XZ[W\Z]^WPX
[V[WPS T_P\P OPZ`_]R^\[ QRSS^OZQUWP f ZU UORW_P\ WVa P Rb \P`Z[WP\ c " bWP\ _Uf ZO` XPiOPX W_P
QRSS^OZQUWZRO \P`Z[WP\[ SRXPY[ g TP QUO XR UO UQQ^\UWP a\P[POWUWZRO Rb W_P \PYUWPX TR\l[ g ZO [PQWZRO
( c
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dO W_P [PQROX aU\W Rb W_P aUa P\ g TP [W^XV W_P \PYUWZRO[_Za ] PWTPPO WTR \P`Z[WP\ SRXPY[ ZOWR OPWTR\l
b\USTR\l  W_P UWRS ZQe[WUWP SRXPY UOX W_P UWRS ZQeYZOl SRXPY c h_P[P SRXPY[ U\P W_P SR[W ^[PX ]V
W_P [PYbe[WU] ZYZvZO` QRSS^OZWZP[ c dO [PQWZRO � g TP a\RRb W_UW U TUZWeb\PP QRSaZYP\ b\RS UWRS ZQe[WUWP
[V[WPS [ WR UWRS ZQeYZOl [V[WPS [ g \P�^Z\P[ [_U\PX \P`Z[WP\[ ] PWTPPO UOV aUZ\ Rb OPZ`_] R^\[ Rb W_P
[USP a\R QP[[R\ c dO U XZ[W\Z]^WPX [V[WPS ]U[PX RO U OPWTR\l `\Ua_ g W_Z[ Z[ ORW UYTUV[ aR[[Z] YP c
hTR OPZ`_]R^\[ Rb U a\R QP[[R\ S UV R\ S UV ORW ] P OPZ`_] R^\ c db W_PV U\P ORW OPZ`_]R^\ W_PO
W_PV QUOORW [_U\P UOV \P`Z[WP\ c dO [PQWZRO � g TP a\P[POW U [PYbe[WU] ZYZvZO` QRSaZYP\ b\RS XZ[W\Z]^WPX
[V[WPS [ RO OPWTR\l `\Ua_ T_P\P OPZ`_] R^\[ QRSS^OZQUWP f ZU UWRS ZQe[WUWP \P`Z[WP\[ ZO [V[WPS [
T_P\P OPZ`_]R^\[ QRSS ZOZQUWP fZU UWRS ZQeYZOl \P`Z[WP\[ c
hR QROQY^XP g ZO [PQWZRO � g TP [W^XV ZSaYPSPOWUWZRO b\RS ROP WR UORW_P\ ]U[ZQ OPWTR\l SRXPY g
TP XZ[Q^WP Zb TUZWeb\PP QRSaZYP\[ P~ Z[W[ R\ ORW c �R\ UOV SRXPY WR UORW_P\ ROP g TP a\P[POW U [PYbe
[WU] ZYZvZO` QRSaZYP\ c
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��LKpt Kp� &IJpKI �PW � ]P U [ZO`YPeT \ZWP\nS^YWZe\PUXP\ \P`Z[WP\ W_UW QUO QROWUZO UOV fUY^P ZO
XRSUZO � c � [^aaR\W[ ROYV W_P Ra P\UWZRO[ ���� UOX ����� g PUQ_ Rb T_ZQ_ _U[ U WZSP ZOWP\fUY
QR\\P[aROXZO` WR W_P WZSP ] PWTPPO W_P Ra P\UWZRO ZOfR QUWZRO UOX ZW[ \P[aRO[P c �PQU^[P W_P\P Z[ ROYV
ROP T \ZWP\ g ����� RaP\UWZRO[ WR � _Uaa PO [P�^POWZUYYVg [R W_PV QUOORW RfP\YUa c ���� Ra P\UWZRO[ g
_RTPfP\ g S UV RfP\YUa PUQ_ RW_P\ UOX SUV RfP\YUa U ����� c �USaR\W 
��� XPiOPX [PfP\UY l ZOX[ Rb
[^Q_ \P`Z[WP\[ XPa POXZO` Rb W_P [PSUOWZQ[ T_PO ���� UOX ����� Ra P\UWZRO[ RfP\YUa c �PW � ] P U
[PW Rb ���� UOX ����� Ra P\UWZRO[ YU] PYYPX T ZW_ W_PZ\ WZS P ZOWP\fUY[ c � P`Z[WP\ � Z[  �!"#� Zb PUQ_
���� W_UW XRP[ ORW RfP\YUa UOV ����� \PW^\O[ W_P fUY^P Rb W_P SR[W \PQPOW a\PQPXZO` ����� g UOX
UOV ���� W_UW RfP\YUa[ U ����� \PW^\O[ PZW_P\ W_P SR[W \PQPOW a\PQPXZO` ����� R\ W_P fUY^P Rb
UO RfP\YUaa ZO` ����� c " [P�^POQP Rb ���� UOX ����� RaP\UWZRO ZOWP\fUY[ RO U \P`^YU\ \P`Z[WP\
Z[ $� #�% & �  �!"#�  �! ���� � Zb PUQ_ ���� ZOWP\fUY ZO W_P [P�^POQP [UWZ[iP[ W_ Z[ QROXZWZRO c �P`Z[WP\
� Z[ ���� �� Zb ZW Z[ \P`^ YU\ g UOX g Zb U ���� RfP\YUa[ U ����� UOX \PW^\O[ W_P fUY^P ] PZO` T \ZWWPO g
W_PO UOV [^][P�^POW ���� W_UW RfP\YUa[ W_P [USP ����� S^[W ORW \PW^\O W_P fUY^P Rb U a\PQPXZO`
����� c " [P�^POQP Rb ���� UOX ����� Ra P\UWZRO ZOWP\fUY[ RO UO UWRS ZQ \P`Z[WP\ Z[ $� #�% & � ���� ��
 �! ���� � jR\ �^[W $� #�% k Zb PUQ_ ���� ZOWP\fUY ZO W_P [P�^POQP [UWZ[iP[ W_Z[ QROXZWZRO c

' pJrsK( zstp�I " XZ[W\Z]^WPX OPWTR\l QUO ] P SRXPYYPX ]V U `\Ua_ ) * j+ , - k T_P\P + Z[ U
[PW Rb a\R QP[[R\[ UOX UO PX`P ./ 0 1 2 - Zb UOX ROYV Zb a\R QP[[R\[ / UOX 0 QUO QRSS^OZQUWP X Z\PQWYVc
�PfP\UY fU\ZUOW[ _UfP ] PPO XPiOPX XPa POXZO` RO W_P a\PQZ[P SPUOZO` Rb 3QRSS^OZQUWP XZ\PQWYV� c
dO W_Z[ aUa P\ TP QRO[ZXP\ [PfP\UY fU\ZUOW[ T_P\P PUQ_ a\R QP[[R\ ^[P[ U QRYYPQWZRO Rb YR QUY \P`Z[WP\[
UQQP[[Z] YP ROYV WR ZW[PYb UOX QRSS^OZQUWP[ T ZW_ ZW[ OPZ`_] R^\[ fZU [_U\PX \P`Z[WP\[ c h_P WVa P Rb
\P`Z[WP\ UOX W_P TUV W_P[P \P`Z[WP\[ U\P [_U\PX XZ[WZO`^Z[_P[ W_P fU\ZR^[ SRXPY[ c
dO W_P ���� ��4����� OPWTR\l SRXPY g PUQ_ a\R QP[[R\ / RTO[ U [ZO`YPeT \ZWP\ S^YWZe\PUXP\ [_U\PX UWRS ZQ
\P`Z[WP\ �5 g T_ZQ_ Z[ T\ZWU] YP ]V / UOX \PUXU]YP ]V PUQ_ Rb W_P / 6[ OPZ`_]R^\[ c dO ROP [WPa U
a\R QP[[R\ QUO PZW_P\ \PUX UO UWRS ZQ \P`Z[WP\ Rb ROP Rb ZW[ OPZ`_] R^\[ j[WR\ZO` ZW[ fUY^P ZOWR ZW[ RTO
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YR QUY fU\ZU] YP[k R\ T\ZWP ZW[ RTO [_U\PX UWRS ZQ \P`Z[WP\ c dO UO UWRS ZQe[WUWP OPWTR\l SRXPY g W_P
����� UOX ���� RaP\UWZRO[ U\P XPORWPX  

� ���� �������������� j� g � k WR XPORWP W_P T \ZWP Rb fUY^P � WR W_P [_U\PX \P`Z[WP\ � c

� � ������ ������������� j� k WR XPORWP W_P \PUX Rb W_P [_U\PX \P`Z[WP\ � W_UW \PW^\O[ W_P
fUY^P � c

dO W_P ���� ��4#�	
 OPWTR\l SRXPY g bR\ PUQ_ PX`P ./ 0 1 2 - g W_P\P U\P WTR [ZO`YPeT \ZWP\ g [ZO`YPe\PUXP\
UWRS ZQ \P`Z[WP\[ c � P`Z[WP\ �5 � Z[ T \ZWU] YP ]V / UOX \PUXU]YP ]V 0 � \P`Z[WP\ � �5 Z[ T \ZWU] YP ]V 0
UOX \PUXU]YP ]V / c dO ROP UWRS ZQ [WPa U a\R QP[[R\ QUO PZW_P\ \PUX ROP Rb W_P [_U\PX \P`Z[WP\[ WR
T_ZQ_ ZW _U[ \PUX UQQP[[ g R\ T\ZWP U [_U\PX \P`Z[WP\ WR T_ZQ_ ZW _U[ T\ZWP UQQP[[ c dO UO UWRS ZQe
YZOl OPWTR\l SRXPY g W_P ����� UOX ���� Ra P\UWZRO[ U\P XPORWPX ���� ���
��������� j� g � k UOX
� ������ ���
 �������� j� k \P[a PQWZfPYVc
h_P  �!"#� 4����� OPWTR\l SRXPY Z[ W_P [US P U[ W_P UWRS ZQe[WUWP SRXPY P~QPaW W_UW W_P [_U\PX
\P`Z[WP\[ U\P \P`^YU\ \UW_P\ W_UO UWRS ZQ c h_P ����� UOX ���� Ra P\UWZRO[
U\P XPORWPX ����
�������������� j� g � k UOX � ������
������������� j� k \P[a PQWZfPYVc
h_P  �!"#� 4#�	
 OPWTR\l SRXPY Z[ W_P [USP U[ W_P UWRS ZQeYZOl SRXPY P~QPaW W_UW W_P [_U\PX \P`Z[WP\[
U\P \P`^YU\ \UW_P\ W_UO UWRS ZQ c h_P ����� UOX ���� Ra P\UWZRO[ U\P XPORWPX
����
���
 ��������� j� g � k UOX � ������
���
 �������� j� k \P[a PQWZfPYVc
h_P bR^\ SRXPY[  UWRS ZQe[WUWP g UWRS ZQeYZOl g \P`^YU\e[WUWP g UOX \P`^YU\eYZOl OPWTR\l SRXPY[ U\P UYY
QUYYPX ����� SRXPY[ UOX U\P [^SSU\ZvPX ZO W_P hU]YP �c

���� �� � �%�#�  �!"#� � �%�#�
����� � �%�#� UWRS ZQe[WUWP SRXPY \P`^YU\e[WUWP SRXPY
#�	
 � �%�#� UWRS ZQeYZOl SRXPY \P`^YU\eYZOl SRXPY

hU]YP �  W_P bR^\ ]U[ZQ SRXPY[

h_P ���� ����� ����� XZ[W\Z]^WPX [V[WPS SRXPY Z[ RbWPO QRO[ZXP\PX ZO W_P [PYbe[WU] ZYZvUWZRO YZWP\UW^\P 
�� c
dO U QRSaR[ZWP [WUWP XZ[W\Z]^WPX [V[WPS g U a\R QP[[R\ / 6[ [WPa Z[ XPORWPX ]V U QRYYPQWZRO Rb \^YP[ Rb
W_P bR\S  �� � ���� ����� ��5 � � � g T_P\P ! Z[ U a\PXZQUWP RO W_P [WUWP Rb / UOX W_P fUY^P[
ZO W_P [_U\PX \P`Z[WP\[ Rb PUQ_ Rb / 6[ OPZ`_]R^\[ c ! \R QP[[R\ / Z[ �	��#�% ZO U `ZfPO QROi`^\UWZRO g
Zb UW YPU[W ROP Rb ZW[ a\PXZQUWP[ PfUY^UWP WR ���� g ZO T_ZQ_ QU[P g ZO ZW[ OP~W [WPa g ZW TR^YX ^aXUWP U
[_U\PX \P`Z[WP\ c NW_P\T Z[P / Z[ %����#�%c

� &IJK &HyJpt L��sK &J�zI  t &IJK &HyJpt IqIJpzI " %��� ��" ��% � #! � ��!� Z[ UO U[[Z`OSPOW Rb U
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