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GHIJKLMNGKHO

PQ RST TUVU WXS UYTZ W[\]^ ^_YSR\ZW^ `[ PU SaaS\S `\UZSVV^V^ R Z\^bZUT^_c STVS TS_ ` Z^TU a[
[T^ W[\]^ WUT aU_Z TUdZ e WZU PS `[TVZ dU``Z ^ V^TYSTVZ dZaVZTVS f gV[dZ^\S _S W[\]S ^_YSR\ZWXS
[VZ_Zbb^TdU WUc S `\ZTWZ`^_S c UdS__U [T^ _U\U `\UZSbZUTS ` Z^T^ WUT TUdZ PS [T c SVUdU dZ _^h
]U\U cU_VU [VZ_Zbb^VU d^Y_Z ^[VU\Z W_^aaZWZ f iUTaZdS\^TdU V^_Z c UdS__Z ` Z^TZ e j\Z__ S kUSVXS\
dZSdS\U Zc`[_aU ^d [T l_UTS dZ \ZWS\W^ a[__S aS\ZS _ZTS^\Z d Z V^_Z W[\]S S a[__^ _U\U W_^aaZh
lW^bZUTS e WXS ^ V[VV mUYYZ `^\S ^TWU\^ TUT Sa^[\ZVU nWo\ f pq \R^\S__UhiU\T^_R^r e ps^\Zat Zur e
pv^X_r e pj\[Thw Z\aWXUx ZVbry e UVVSTSTdU V\^ _ m^_V\U [T^ dZc UaV\^bZUTS aZTVSVZW^ dS_ VSU\Sc ^
dZ z ZSc ^TThzUWX f {T S|SVVZ e _S WUTlY[\^bZUTZ dSZ TUdZ d^TTU cU_VS ZToU\c ^bZUTZ aZ^ a[__^
YSUc SV\Z^ dS__S W[\]S e aZ^ a[ a`^bZ `^\^c SV\Zbb^TVZ WUc S Y_Z aWXSc Z dZ w Z_R S\V U _S ]^\ZSV P̂ dSZ
c Ud[_Z f qd SaSc`ZU e gS]S\Z ` STa PU dZ dSd[\\S _ mZ\\Zd[WZR Z_ZV P̂ dS__S ]^\ZSV P̂ dSZ c Ud[_Z d^__^
Z\\Zd[WZR Z_ZV P̂ dSY_Z a`^bZ `^\^c SV\Zbb^TVZ W[\]S ` Z^TS TUd^_Z nWo\ f pgS]S\Zry e dSVVZ ^``[TVU
]^\ZSV P̂ d Z gS]S\Z nZT \S^_V P̂ [T^ dZc UaV\^bZUTS aUddZao^WSTVS dS__ mZ\\Zd[WZR Z_ZV P̂ dS__S ]^\ZSV P̂
d Z gS]S\Z PS aV^V^ UVVST[V^ aU_U dZ \SWSTVS nWo\ f pw ^\\Zary e c STV\S }[S__^ dS__^ Z\\Zd[WZR Z_ZV P̂
dS__S ]^\ZSV P̂ dSZ cUd[_Z PS TUV^ YZ P̂ d^ VSc`Uy f
{T _SVVS\^V[\^ e V^_]U_V^ e aZ ZTWUTV\^TU dZcUaV\^bZUTZ a[ W_^aaZlW^bZUTZ dZ W[\]S e WXS `^ah

a^TU ` S\ _^ WUTaZdS\^bZUTS dZ c UdS__Z ` Z^TZ WUT aZTYU_^\ZV P̂ ` Z P[ WUc`_ZW^VS dSZ TUdZ nWo\ f
pq \R^\S__UhiU\T^_R^ry f {T S|SVVZ _^ ` UaaZR Z_ZV P̂ d Z dSoU\c ^\S W[\]S _ZaWZS ZT W[\]S ~cU_VU
dSYSTS\Z� `\SaSTV^ [T WS\VU ZTVS\SaaS � aZ ` STaZ ^d SaSc`ZU ^_ VSTV^VZ]U W_^aaZWU dZ dSd[\\S
dSY_Z ZT]^\Z^TVZ WUcRZT^VU\Z ` S\ _^ W_^aaZlW^bZUTS dS__S W[\]S V\^c ZVS dSYSTS\^bZUTZ ^ WUTh
lY[\^bZUTZ dZ \SVVS f {TU_V\S _ mSaZaVSTb^ dZ o^c ZY_ZS dZ dZ] ZaU\Z aZTYU_^\Z a[ [T^ a[` S\lWZS � e
d P̂ ZToU\c ^bZUTZ a[__^ YSUc SV\Z^ dZ � nWo\ f p�^TTSTR^[c ry f �S\ [_VS\ZU\Z ZT oU\c ^bZUTZ a[
V^_Z `\UR _Sc ^VZWXS e \Zc ^TdZ^cU ^ piZ_ZR S\VUr f
� _Z a`^bZ `^\^c SV\Zbb^TVZ W[\]S ^]STVZ [T WS\VU T[c S\U dZ TUdZ aUTU aV^VZ W_^aaZW^c STVS

aV[dZ^VZ d^ ]^\Z ^[VU\Z f z SWSTVSc STVS [T^ aZaVSc ^bZUTS cUdS\T^ dZ V^_S VSU\Z^ PS UVVST[V^
` S\ SaSc`ZU ZT pv^X_r f �U aWU` U dS_ `\SaSTVS _^]U\U PS WUaV\[Z\S ` Z P[ ZT YSTS\^_S a`^bZ
`^\^c SV\Zbb^TVZ W[\]S WUT ^aaSYT^VU VZ` U dZ aZTYU_^\ZV P̂ a[ a[` S\lWZ _ZaWZS f �S\ dSlTZ\S Z_
~VZ` U� dZ aZTYU_^\ZV P̂e o^WWZ^cU \ZoS\Zc STVU ^__^ W_^aaZlW^bZUTS dSR U_S nWo\ f pQT\Z}[SahiXZaZT Z e
_ZR\U {� r e pw ^\VaXU\TS e W^` ZVU_U � e `^\^Y\^oU � e UaaS\]^bZUTS � f� fury e WXS aScR\^ SaaS\S ` Z P[
[VZ_S e ^_c STU TS__ m^cRZVU dZ W[Z aU`\^ e dS__^ W_^aaZlW^bZUTS ` S\ ZaUcU\lacU ^T^_ZVZWU nWo\ f
pw ^\VaXU\TS e W^` ZVU_U { e `^\^Y\^oU � e SaS\WZbZU � f�ury f
{_ `\Zc U `\UR _Sc ^ WXS aZ ZTWUTV\^ PS }[S__U dZ V\^VV^\S ZT c ^TZS\^ VSWTZW^c STVS c ^TSYh

YS]U_S Z ]^\Z ~VZ` Z� dZ aZTYU_^\ZV P̂f �^ \Za` UaV^ ^ V^_S `\UR _Sc ^ PS aV^V^ ZT S|SVVZ d^V^ d^
QT\Z}[Sa ZT pQT\Z}[SahiXZaZT Z e _ZR\U {� r � }[Z aZ V\U]^ [TU aV[dZU ^WW[\^VU dS__^ W_^aaZlh
W^bZUTS dSR U_S dS__S aZTYU_^\ZV P̂ S ]STYUTU ZTV\UdUVVZ dSZ dZ^Y\^cc Z cU_VU WUT]STZSTVZ e WXS
` UaaUTU SaaS\S [VZ_Zbb^VZ ` S\ dSlTZ\S Z_ ~VZ` U� f {T }[SaVU d[T}[S Z_ TUaV\U WUc`ZVU PS aV^VU
cU_VU ^YS]U_S � WZ aZ^c U _Zc ZV^VZ ^ \ZoU\c ^_Zbb^\S ZT [T _ZTY[^YYZU cUdS\TU _^ dSlTZbZUTS
dSZ dZ^Y\^cc Z dZ QT\Z}[Sa e WXS SaaSTbZ^_c STVS aUTU dSZ Y\^l f �[SaVU PS Z_ WUTVST[VU dS_
W^` ZVU_U � e TSWSaa^\ZU ` S\ V\^VV^\S WUT U``U\V[T^ `\SWZaZUTS _S dZcUaV\^bZUTZ dSZ W^` ZVU_Z
a[WWSaaZ] Z f
{ `\Zc Z }[^VV\U W^` ZVU_Z aUTU dSdZW^VZ ^__S dSlTZbZUTZ S `\U`\ZSV P̂ dSZ ~`[TVZ ZTlTZV^h

c STVS ] ZWZT Z� e WXS aUTU _U aV\[cSTVU oUTd^c STV^_S TS__^ WZV^V^ V\^VV^bZUTS dZ pQT\Z}[Sar f
�S ]^\ZS dSlTZbZUTZ WXS aZ V\U]^TU ZT _SVVS\^V[\^ e ^TWXS cUdS\T^ e TUT WUTaSTVZ]^TU ^ TUaV\U
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YZ[dZbZU [T^ V\^VV^bZUTS VSWTZW^c STVS ^YS]U_S dZ ^_W[TZ \Za[_V^VZ WXS WZ aZ^c U `\SlaaZ f �^
TUaV\^ Zc`UaV^bZUTS PS aV^V^ }[S__^ dZ dSlTZ\S [T ~`[TVU ZTlTZV^cSTVS ] ZWZTU� dZ � e aSch
` _ZWSc STVS WUc S [T cU\lacU RZ\^bZUT^_S d^ [TU aWXSc ^ _U W^_S \SYU_^\S dZ dZc STaZUTS d[S
^d � n^ c STU dZ S}[Z]^_STb^ V\^c ZVS ZaUcU\lac Zy f �[SaVU WZ X^ ` S\c SaaU dZ a]U_YS\S d^Z
oUTd^c STVZ _^ VSU\Z^ e aWSTdSTdU TSZ dSVV^Y_Z dS__S dZcUaV\^bZUTZ e S aV^R Z_STdU Z WU__SY^c STVZ
dS__^ TUaV\^ dSlTZbZUTS dSZ `[TVZ ZTlTZV^c STVS ] ZWZT Z WUT }[S__S WU\\STVZ f �[VVU WZ PU ZTU_V\S e
PS aV^VU o^VVU ZT [T ^cRZVU YSTS\^_S � }[S__U dSY_Z aWXSc Z TUSVXS\Z^TZ ZTVSY\Z d Z dZc STaZUTS
d[S f �S\ o^\S }[SaVU e aUTU aV^VZ [VZ_Zbb^VZ V\^ _ m^_V\U e TS__^ _U\U ` ZST^ YSTS\^_ZV P̂e ^_W[TZ
\Za[_V^VZ ^_YSR\ZWZ d Z s^\Zat Z f PQ ^TWXS Y\^bZS ^ V^_Z \Za[ _V^VZ WXS WZ PS aV^VU ` UaaZR Z_S d^\S
[T^ dZc UaV\^bZUTS ^YS]U_S dZ ^_W[TS `\U`UaZbZUTZ dU][VS ^d qRX�^Tt^\ nWo\ f pqRX�^Tt^\ry e
WXS WUaVZV[ZaWUTU Z_ `\ZTWZ`^_S aV\[c STVU ` S\ aV^R Z_Z\S Z a[ddSVVZ WU__SY^cSTVZ V\^ _S ]^\ZS
dSlTZbZUTZ f
{T dSlTZVZ]^ e Z `\Zc Z WZT}[S W^` ZVU_Z oU\TZaWUTU [T^ V\^VV^bZUTS YSTS\^_S S c U_VU dSVh

V^Y_Z^V^ nc ^ ^__U aVSaaU VSc`U aZTVSVZW^y dS__^ VSU\Z^ dSZ `[TVZ ZTlTZV^cSTVS ] ZWZT Z e WXS
`\S`^\^ Z_ VS\\STU ZT c ^TZS\^ ^dSY[^V^ ^__S dZc UaV\^bZUTZ dSZ W^` ZVU_Z a[WWSaaZ] Z e ` Z P[ aV\SVh
V^c STVS ^VVZTSTVZ ^__U aWU`U `\SlaaU f {_ o^VVU WXS aZ^TU aV^VS a]Z_[``^VS dZcUaV\^bZUTZ c U_VU
dSVV^Y_Z^VS dZ o^VVZ ^ ]U_VS S_Sc STV^\Z _U \ZVSTZ^cU WUa^ [VZ_S e ` UZWX �S e d^V^ _^ YSTS\^_ZV P̂ ZT
W[Z WZ aZ^c U cUaaZ e S\^ ` UaaZR Z_S WXS _ mSa` S\ZSTb^ S _ mZTV[ZbZUTS dS\Z]^TVZ d^_ _^]U\^\S WUT
]^\ZSV P̂ a[ [T W^c`U ^_YSR\ZW^cSTVS WXZ[aU e V\^SaaS V^_]U_V^ ZT ZTY^TTU f
kSZ W^` ZVU_Z a[WWSaaZ] Z ^_ }[ZTVU aZ [VZ_Zbb^ Z_ _^]U\U `\S_Zc ZT^\S ` S\ WUaV\[Z\S _S ]^\ZSV P̂

dSZ dZ] ZaU\Z WUT aZTYU_^\ZV P̂ ^aaSYT^V^ e a[ [T^ a[` S\lWZS _ZaWZ^ � f �^ aV\^VSYZ^ PS }[Z [T `U m dZh
]S\a^ d^ }[S__^ [VZ_Zbb^V^ ZT pv^X_r � aZ V\^VV^ ZTT^TbZV[VVU dZ dSlTZ\S U``U\V[TZ aUVVUaWXSc Z
dZ � e ZT cUdU WXS Zc`U\\S ^d [T dZ] ZaU\S dZ ^]S\S [T ^aaSYT^VU VZ` U dZ aZTYU_^\ZV P̂ S}[Z]^_Y^
^d Zc`U\\S WUTdZbZUTZ dZ ~`^aa^YYZU� ` S\ V^_Z aUVVUaWXSc Z f g[WWSaaZ]^c STVS aZ WUaV\[ZaWS
[T^ o^c ZY_Z^ `^\^c SV\Zbb^TVS V[VVZ Z aUVVUaWXSc Z dZ � dZ `\Slaa^VU VZ` U f �^_S o^c ZY_Z^
TUT PS [T^ o^c ZY_Z^ [TZ]S\a^_S e c ^ aSYT^_Z^c U e aSRR STS }[SaVU TUT aZ^ V\^VV^VU TS__^ VSaZ e
WXS [T^ o^c ZY_Z^ [TZ]S\a^_S `[ PU SaaS\S UVVST[V^ d^ }[SaV^ ` S\ }[UbZSTVS dS__U a`^bZU dSZ
`^\^c SV\Z V\^c ZVS _ m^bZUTS dZ [T U`` U\V[TU Y\[``U lTZVU nWU\\Za` UTdSTVS aUaV^TbZ^_c STVS
^_ Y\[``U dSY_Z ^[VUcU\lac Z dS_ dZ^Y\^cc^ WXS dSlTZaWS Z_ VZ` Uy f �S o^c ZY_ZS }[Z WUaV\[ZVS
` UV\SRR S\U V\^ _ m^_V\U SaaS\S [VZ_Z ` S\ _U aV[dZU dS__^ aV\[VV[\^ dSY_Z aWXSc Z dZ w Z_R S\V dZ
Y\[``Z dZ `[TVZ a[ � nWo\ f pj\Z^T �WUTr e pj\[Thw Z\aWXUx ZVbry f
k S__ m[ _VZc U W^`ZVU_U aZ d Zc UaV\^ nWo\ f �SU\Sc ^ � f�y e V\^c ZVS _^ WUaV\[bZUTS dS__S ]^\ZSV P̂

d Z ZTWZdSTb^ \S_^VZ]S ^ dZ] ZaU\Z S ^__S o^c ZY_ZS dZ aUVVUaWXSc Z dZ W[Z aU`\^ e WXS Z_ _[UYU
dSZ dZ] ZaU\Z d Z [T^ aS\ZS _ZTS^\S WUc`_SV^ e WUT `\Slaa^VU VZ` U dZ aZTYU_^\ZV P̂e PS [T ZTaZSc S
WUaV\[ZR Z_S nTS__U a`^bZU `\UZSVVZ]U `^\^c SV\Zbb^TVS _^ aS\ZS _ZTS^\S aVSaa^y f
{T `\Ua` SVVZ]^ e _^ WUaV\[bZUTS dZ V^_Z _[UYXZ `[ PU a` S\^R Z_c STVS ` U\V^\S ^d [T^ c ZY_ZU\S

WUTUaWSTb^ \ZY[^\dU ]^\ZS }[SaVZUTZ dZ VSU\Z^ dS__S W[\]S e ^d SaSc`ZU a[__S o^c ZY_ZS dZ W[\]S
dZ YSTS\S `\Slaa^VU a[ a[` S\lWZ \^bZUT^_Z f
�U\\SZ \ZTY\^bZ^\S Z_ `\Uo f �[W^ iXZ^TVZTZ ` S\ _^ ZTdZa` STa^R Z_S ^aaZaVSTb^ `\SaV^V^c Z e

S Z_ dUVV f � ZTWSTbU � Z �STT^\U ` S\ ^_W[TZ [VZ_ZaaZc Z a[YYS\Zc STVZ R ZR _ZUY\^lWZ f
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�S\ c ^YYZU\S WXZ^\Sbb^ e aV^R Z_Z^c U ZT }[SaVU W^` ZVU_U ^_W[TS dSlTZbZUTZ S WUT]STbZUTZ dZ
R^aS � \ZWXZ^cS\ScU ^_V\SaP� ^_W[TZ \Za[_V^VZ WXS e SaaSTdU R ST TUVZ e TUT dZcUaV\S\Sc U f iZ ^VhVS\\Sc U e WUT `UWXS SWWSbZUTZ e ^__S dSlTZbZUTZ dZ pw ^\VaXU\TSr � d[T}[S e ` S\ }[^_aZ^aZ VS\c ZTS
TUT Sa` _ZWZV^c STVS dSlTZVU }[Z e aZ ZTVSTdS\ P̂ ^aa[TV^ _^ dSlTZbZUTS dZ pw ^\VaXU\TSr f
 ¡¢£¤¥¦¦ £¦¥¡§¥¨
©ª«¬«®¯ª« ° ±²± ³ ´µ ^TS__U ¶¥ ¥§ ·´§¸´µ ¹£ ¶´º» µ´ ¼§ £§ ´¤ ¤¡ ¢¡ºº¼·£·¥½¡ ¼§¥·£µ¥¡¨ ¾ ¥£ ¿
¼§ £§´¤ ¤¡ ´ � ¼§£ » £µ·´ º ¡¤·¥» ¤¥¢£·¥½£ ¸¥ ¿ ¨ À§ ¸¥¢Á ´µ´º ¡ ¢¡§ � ÂÃ¿ Ä ¤ Å£§ ´¤ ¤¡ ¸´¤ ¤´ Æ µ£¦¥¡§¥
¸¥ ¿ µ¥¶» ´··¡ £¸ � Ä ¢¡¶ ¹Ç ¢¡º ´ ¹́ ¸´È §¥·¡ ¥§ pqVZ�^XhÉ ^WdUT^_d e W^` ZVU_U {{{r ¨ ¾ ´ Ê ¹́ ¼§ ¥¸´£¤´» µ¥º ¡ ¸¥ ¿ Ä ¤ Å£§ ´¤ ¤¡ ¿ Ë Ì n¿ Í ÊyÂÃ¿ ¶£µ ¹£ ¸´··¡ ¤¡¢£¤¥¦¦ £¦¥¡§ ´ ¸¥ ¿ ¥§ Ê ¨   Å¡º ¡º ¡µÈ ¶º ¡
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£ Ú ·µ£º ¥·´ Ò ¤¥ ¥¶ ¡º ¡µÈ ¶º ¥ Ü � ¿ Î ¿ Û ´ Ý � Ó Î Ó Û ¶ ´ Ý Þ Ù Ì Ú Þ Ü ¨
ßààá¬â®¯ª« ° ±ã ± gZ ]S\ZlW^ a[RZVU e [VZ_Zbb^TdU _^ `\U`\ZSV P̂ [TZ]S\a^_S e WXS ]^_YUTU Z
aSY[STVZ o^VVZ f
n^y �[S UcUcU\lac Z dZ _U W^_Zbb^bZUTS dZ ¿ \Za` SVVU ^d [T a[U ZdS^_S `\ZcU Ê e dZoh

oS\ZaWUTU ` S\ [T mZaUcU\lacU � WZU PS dSVVZ Ù � ¿ Î Ó S ÙÛ � ¿ Î Ó Û Z d[S UcUcU\lac Z e SaZaVS
[T ZaUcU\lacU Ý � Ó Î Ó Û V^_S WXS ÙÛ Ì Ý Þ Ù f
nR y gS [T UcUcU\lacU Ù � ¿ Î Ó WU\\Za` UTdS ^d [T UcUcU\lacU dZ _U W^_Zbb^bZUTS

¿ Û Î Ó Û \Za` SVVU ^d [T ZdS^_S `\Zc U Ê dZ ¿ Û e V\^c ZVS ZaUcU\lac Z Ü � ¿ Î ¿ Û S Ý � Ó Î Ó Û e
^__U\^ Ù PS [T UcUcU\lacU dZ _U W^_Zbb^bZUTS \Za` SVVU ^d ÜÂÃ nÊy f
¾ ¡··¡¶¢Á ´º ¥ £» ´µ·¥¨
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ßààá¬â®¯ª« ° ±ô ± gS õ � � Î ö PS [T cU\lacU dZ aWXSc Ze S aS í PS [T ^` S\VU dZ ö
S å PS [T ^` S\VU dZ � V^_S WXS õ nå y Õ í e ^__U\^ _^ \SaV\ZbZUTS ZTaZSc ZaVZW^ õ ëç ÷ï PS ^TWXS
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n_^ o[TbZUTS a[Z aUaVSYTZ dZy [T cU\lacU dZ aWXSc Z f �^ c ^``^ nõ ëç ÷ï yò PS dSlTZV^ d^nõ ëç ÷ï yò nñ y Ì îø ùú ûð ü ø ùú ûð üóç Þ õ ò nñ ye ` S\ UYTZ ^` S\VU ñ dZ í f {TU_V\S e _^ \SaV\ZbZUTSõ ëç ÷ï PS V^_S WXS õ Þ æç Ì æï Þ õ ëç ÷ï e dU]S æç S æï aUTU _S ZTW_[aZUTZ \Za` SVVZ]^c STVS dZ å S dZ
í e Sd PS _ m[TZWU cU\lacU ^ ]S\ZlW^\S V^_S WUTdZbZUTS nd^VU WXS WZ PU PS ]S\U ZTaZSc ZaVZW^c STVSy f
ßààá¬â®¯ª« ° ±ý ± gS õ � þ Î � PS [T cU\lacU dZ aWXSc Z e S aS å PS [T ^` S\VU dZ � e ^__U\^
õ o^VVU\Zbb^ V\^c ZVS _ mZTW_[aZUTS æç aS S aU_U aS _ mZcc^YZTS ZTaZSc ZaVZW^ õ nþ y PS WUTVST[V^
ZT å e ZTU_V\S _^ o^VVU\Zbb^bZUTS e aS SaZaVS e PS [TZW^ f {_ ~aU_U aS� PS U]]ZU e Z_ ~aS� S _ m[TZWZV P̂
d ZaWSTdUTU a[RZVU d^ }[^TVU dSVVU TS__ mUaaS\]^bZUTS ÿ fu � ZTo^VVZ õ Þ æ� Ì æç Þ õ ë� ÷ç e S
æ� Ì Zd� f
� �¼¥½£¤´§¦£ ·µ£ ¶¢Á ´º ¥ £� §¥ ´¸ £§ ´¤ ¤¥¨
©ª«¬«®¯ª« ° ±� ± ¾ ´ Ù � ¿ Î Ó ¹́ ¼§ ¡º ¡º ¡µÈ ¶º ¡ ¸¥ £§ ´¤ ¤¥Ä ¥¤ º ¡µÈ ¶º ¡ g` SW Ó Î
g` SW ¿ Ä ¢¡¶ ¹Ç ¢¡º ´ ¹́ ¸´È §¥·¡ ¥§ pw ^\VaXU\TS e W^` ZVU_U {{ e `\U`UaZbZUTS � f�r Ä ¶£µ ¹£ ¥§ ¸¥¢£·¡¢¡§ g` SW Ù ¨
ßààá¬â®¯ª« ° ±� ± �^ WUT]STbZUTS ÿ f� PS YZ[aVZlW^V^ d^_ o^VVU WXS _S ` UaZbZUTZ ¿ �Î g`SW ¿ e
Ù �Î g`SW Ù e dSlTZaWUTU [T o[TVU\S WUTV\U]^\Z^TVS d^__^ W^VSYU\Z^ dSY_Z ^TS__Z WUcc[V^VZ] Z
[TZV^\Z ^__^ W^VSYU\Z^ dSY_Z aWXSc Z ^� TZ nWo\ f p�\UVXSTdZSWth� ZS[dUTT �S e W^` ZVU_U { e �f� f�ry f

	 \^ \ZWU\dZ^cU [T o^VVU oUTd^c STV^_S ZT VSU\Z^ dSY_Z aWXSc Z � Z_ o[TVU\S g` SW S }[S__U
d^VU d^__S aSbZUTZ Y_UR^_Z nþ �Î é� nþ y e nõ � þ Î 
 y �Î nõ ò n
 y � é� n
 y Î é� nþ yy n� yyZTd[WUTU [T mS}[Z]^_STb^ V\^ _^ W^VSYU\Z^ dSY_Z aWXSc Z ^� TZ S _^ W^VSYU\Z^ U``UaV^ dZ }[S__^
dSY_Z ^TS__Z WUcc[V^VZ] Z [TZV^\Z f T \ZoS\Zc STVU ` S\ }[SaVU \Za[_V^VU PS p�\UVXSTdZSWth
� ZS[dUTT �S e W^` ZVU_U �e �f� f�r f kUZ d^\ScU [T WSTTU dZ dZc UaV\^bZUTS e WXS cUaV\^ WUcS
WZ PU aZ^ aUaV^TbZ^_c STVS WUTVST[VU TS__S `\U` UaZbZUTZ dZ pw ^\VaXU\TS e W^` ZVU_U {{r e ZT `^\h
VZWU_^\S pZR Zd fe `\U`UaZbZUTS � f�r S a[^ dZc UaV\^bZUTS f �S\ dZc UaV\^\S d[T}[S WXS Z d[S
o[TVU\Z ZTd[WUTU [T mS}[Z]^_STb^ dZ W^VSYU\ZS nWo\ f pÉ ^W �^TS e W^` ZVU_U { e `^\^Y\^oU ur
` S\ _^ dSlTZbZUTS dZ S}[Z]^_STb^ dZ W^VSYU\ZSy e dURRZ^cU dZc UaV\^\S _ mSaZaVSTb^ e ` S\ UYTZ
^TS__U ¿ S ` S\ UYTZ aWXSc ^ ^� TS þ e dZ ZaUcU\lac Z T^V[\^_Z �� � ¿ �ÍÎ é ���� � ng` SW ¿ y S�� � þ �ÍÎ g`SW é� nþ y f
� áª�ªà¯®¯ª« ° ±� ± ³ ´µ ¡Ò§¥ £§ ´¤ ¤¡ ¢¡ºº¼·£·¥½ ¡ ¼§¥·£µ¥¡ ¿ ´¶¥¶·´ ¼§ ¥¶¡º ¡µÈ ¶º ¡ �� �¿ �ÍÎ é �� �� � ng` SW ¿ yÄ ·£¤´ ¢Á ´ ¶¥ £ìì¥£ ng` SW Ùyò ng` SW ¿ y Þ �� Ì �� Þ Ù » ´µ ¡Ò§¥ ¡º ¡º ¡µØÈ ¶º ¡ Ù � ¿ Î Ó ¨ ³ ´µ ¡Ò§¥ ¶¢Á ´º £ £� § ´ þ ´¶¥¶·´ ¼§ ¥¶¡º ¡µÈ ¶º ¡ �� � þ �ÍÎ g`SW é� nþ y
·£¤´ ¢Á ´ » ´µ ¡Ò§¥ º ¡µÈ ¶º ¡ ¸¥ ¶¢Á ´º ¥ £� §¥ õ � þ Î 
 ¶¥ £ìì¥£ g` SW õ ò n
 y Þ �� Ì �� Þ õ ¨À§ ¡¤·µ´ ¶¥ Á£ � ò� ng` SW é� nþ yy Ì � ÂÃ�� û� ü ´ g` SW �� Ì � ÂÃ���� � ¨
�����  !  !" �# $%&'!�� � ( �S\ pw ^\VaXU\TS e W^` ZVU_U {{ e `\U`UaZbZUTS � f� S \S_^VZ]^ dZhc UaV\^bZUTSr e g` SW PS [T o[TVU\S ` ZSTU S oSdS_S � ZTU_V\S UYTZ aWXSc ^ ^� TS PS ZaUcU\oU ` S\
dSlTZbZUTS ^d [TU a` SVV\U dZ [T ^TS__U f �[SaVZ o^VVZ d Zc UaV\^TU WXS PS aUddZao^VV^ _^ WUTh
dZbZUTS nWy dZ pÉ ^W �^TS e W^` ZVU_U {� e `^\^Y\^oU u e VSU\Sc ^ �r f � SVVU ) _ mU]] ZU o[TVU\S d^__^
W^VSYU\Z^ dSY_Z aWXSc Z ^� TZ ^__^ a[^ U`` UaV^ e Z_ VSU\Sc ^ ^aaZW[\^ WXS SaZaVS [T o[TVU\S }[^aZ
n� y �S\ cUVZ]Z dZ WUcUdZV P̂ }[Z [aZ^cU _^ TUV^bZUTS é� nþ y ZT]SWS dS__^ ` Z P[ [a^V^ w * né� y f

u



ZT]S\aU dZ ) Þ g` SW f �^ aWS_V^ dS_ o[TVU\S }[^aZ ZT]S\aU TUT PS [TZW^ e c ^ PS o^WZ_S ]SdS\S WXS e
TS__^ dZc UaV\^bZUTS dS_ WZV^VU VSU\Sc ^ e aZ `[ PU aWSY_ZS\S _^ WUc`UaZbZUTS dS_ o[TVU\S dS__S
aSbZUTZ Y_UR^_Z WUT _ mZT]S\aU dZ ) e S e WUc S ZaUcU\lacU T^V[\^_S �� � ¿ �ÍÎ é ���� � ng` SW ¿ y e
`\U`\ZU }[S__U aV^R Z_ZVU TS__^ dZc UaV\^bZUTS dZ pw ^\VaXU\TS e W^` ZVU_U {{ e `\U`UaZbZUTS � f�Wr f
z Za[_V^ ^__U\^ ZTdZ] Zd[^VU ^TWXS _ mZaUc U\lacU T^V[\^_S �� � þ �ÍÎ g`SW é� nþ y nTS__^
W^VSYU\Z^ U``UaV^ _^ o\SWWZ^ \Za[_V^ ZT]S\VZV^y f �^_S �� PS dSVS\c ZT^VU d^__^ WUTdZbZUTSdZ SaaS\S _ m[TZWU ZaUcU\lacU WXS aUddZao^ _^ \S_^bZUTS � ò� ng` SW é� nþ yy Ì � ÂÃ�� û� ü f �^_S\S_^bZUTS aZ WXZ^c^ \S_^bZUTS V\Z^TYU_^\S nWo\ f pÉ ^W �^TS e W^` ZVU_U {� e `^\^Y\^oU �ry � ]^_S
ZTU_V\S ^TWXS _ m^_V\^ \S_^bZUTS V\Z^TYU_^\S g` SW �� Ì � ÂÃ���� � f +,
ßààá¬â®¯ª« ° ±- ± gS aZ ][U_S [T^ dSlTZbZUTS WUTW\SV^ dZ �� e aZ `[ PU `\STdS\S [T ZaUhc U\lacU õ � g` SW ¿ �ÍÎ þ S UaaS\]^\S WXS _^ `\Zc ^ \S_^bZUTS V\Z^TYU_^\S S _^ T^V[\^_ZV P̂
d Z �� Zc`_ZW^TU WXS �� Ì g` SW õ ò ng` SW ¿ y Þ g` SW � ÂÃ� Þ õ ÂÃ e Z_ }[^_S d[T}[S \Za[_V^ ZThdZ` STdSTVS d^__^ aWS_V^ dZ õ f T^ dZc UaV\^bZUTS ^_VS\T^VZ]^ dS__^ `\U` UaZbZUTS ÿ f� aZ `[ PU
UVVSTS\S dSlTSTdU dZ\SVV^c STVS �� S �� TS__^ c ^TZS\^ YZ P̂ dSaW\ZVV^ e S ]S\ZlW^TdU e ^ `^\hVZ\S d^__S WZV^VS `\U` UaZbZUTZ dZ pw ^\VaXU\TS e W^` ZVU_U {{ e `^\^Y\^oU �r e WXS _^ dSlTZbZUTS dZ�� PS ZTdZ` STdSTVS d^ õ e S WXS V^_Z ZaUc U\lac Z aUTU T^V[\^_Z f
Ö ¥½¥¶¡µ¥¨
. /«¯®¯ª« ° ±²° ± gZ^ � [TU aWXSc ^ TUSVXS\Z^TU e ZTVSY\U e aS`^\^VU S \SYU_^\S f T ¸¥½¥¶ ¡µ´
» µ¥º ¡ dZ � PS [T WXZ[aU Z\\Zd[WZR Z_S dZ WUdZc STaZUTS [TU � [T ¸¥½¥¶¡µ´ dZ � PS [T S_Sc STVU
dS_ Y\[`` U ^R S_Z^TU _ZR S\U a[__ mZTaZSc S dSZ dZ] ZaU\Z `\Zc Z e }[ZTdZ `[ PU SaaS\S aW\ZVVU WUcS
aUcc^ oU\c ^_S lTZV^ 0 123 2 e WUT Y_Z 12 ZTVS\Z S Z 3 2 dZ] ZaU\Z `\Zc Z f T dZ] ZaU\S 0 123 2
aZ d ZWS ´4 ´··¥½¡ aS 12 5 ÿ ` S\ UYTZ æ f
©ª«¬«®¯ª« ° ±²²± ¾¥£ � ¼§¡ ¶¢Á ´º £ ¥§·´Òµ¡¨ 6§ » ¼§·¡ Ò ´§ ´µ¥¢¡ ¸¥ ¼§¡ ¶» £¦¥¡ ·¡» ¡¤¡Ò ¥¢¡¹́ ¼§ » ¼§·¡ ¤£ ¢¼¥ ¢Á¥¼¶¼µ£Ä ¢Á ´ ¶£µ ¹£ § ´¢´¶¶£µ¥£º ´§·´ ¥µµ¥¸¼¢¥ì¥¤´Ä ¢¡¥§ ¢¥¸£ ¢¡§ ·¼··¡ ¤¡
¶» £¦¥¡¨ ¹� Æ £¢¥¤´ ¸¥º ¡¶·µ£µ´ ¢Á ´ ¥§ ¼§¡ ¶¢Á ´º £ ¡Ò§¥ ¢Á¥¼¶¡ ¥µµ¥¸¼ ¢¥ì¥¤´ Á£ ¼§ ¼§¥¢¡ » ¼§·¡
Ò ´§ ´µ¥¢¡¨ ¾ ¥ Á£ ¸¼§ �¼ ´ ¢Á ´ � Á£ ¼§ ¼§¥¢¡ » ¼§·¡ Ò ´§ ´µ¥¢¡ 7 Ï¢¥¡ ¹́87 9 Ì �Ð Ä ¢Á ´ ¹́ ¢¡§·´§¼·¡¥§ ¡Ò§¥ £» ´µ·¡ §¡§ ½¼¡·¡ å ¨ : ¤¥ ¡º ¡º ¡µÈ ¶º ¥ îç; � é nå y Î é< ¶¡§¡ ¥§¥´··¥½¥Ä ¸¼§ �¼ ´
¥¸´§·¥È ¢Á ´µ´º ¡ éç ¢¡§ ¤£ ¶¼£ ¥ºº £Ò¥§ ´ ¥§ é< ´ Ò ¤¥ ¡º ¡º ¡µÈ ¶º ¥ îç; ¢¡§ ¤´ ¥§ ¢¤¼¶¥¡§¥¨ ¡ ¶·´¶¶¡ ½£¤´ » ´µ Ò ¤¥ £§ ´¤ ¤¥ ¤¡¢£¤¥ é= ¨
. /«¯®¯ª« ° ±²ã ± gZ^ � [TU aWXSc ^ TUSVXS\Z^TU e ZTVSY\U e aS`^\^VU S \SYU_^\S e 7 Z_ a[U
`[TVU YSTS\ZWU e 8
2 9 _ mZTaZSc S dSZ dZ] ZaU\Z `\Zc Z e S aZ^TU 7�> Z `[TVZ YSTS\ZWZ dSY_Z 
2 f � _Z
éê ÷<?> e WUTaZdS\^VZ WUc S aUVVU^TS__Z d Z é< e aUTU ^TS__Z d Z ]^_[V^bZUTS dZaW\SV^ e S aZ^ @�>
V^_S ]^_[V^bZUTS f �SlTZ^cU Z_ ¸¥½¥¶¡µ´ nõ y dZ õ A é< Í 8ÿ9 e WUcS 02 @�> nõ y
2 nWXS PS [T^aUcc^ lTZV^y f T dZ]ZaU\S dZ � aZ dZWS » µ¥§ ¢¥» £¤´ aS PS dS_ VZ` U nõ y e WUT õ A é< Í 8ÿ9 f
�[S dZ]ZaU\Z aZ d ZWUTU ¤¥§ ´£µº ´§·´ ´�¼¥½£¤´§·¥ aS _^ _U\U dZ|S\STb^ PS [T dZ]ZaU\S `\ZTWZ`^_S f
gS 3 PS [T dZ]ZaU\S dZ � e _ mZTaZSc S dSZ dZ] ZaU\Z S|SVVZ] Z _ZTS^\c STVS S}[Z]^_STVZ ^ 3 aZ d ZWS
¶´µ¥´ ¤¥§ ´£µ´ ¢¡º» ¤´·£ ¸¥ 3 e S aZ ZTdZW^ WUT ë3 ëf gS å PS [T ^` S\VU dZ � S 3 Ì 02 123 2 PS [T
dZ]ZaU\S dZ � e WUT å B 3 ZTVSTdS\ScU Z_ d Z] ZaU\S dZ å dSlTZVU d^__^ aUcc^ dSY_Z 12 n3 2 B å y
V^_Z WXS 3 2 B å CÌ D f � ^VU [T dZ]ZaU\S 3 dZ � e aS ` S\ UYTZ ^` S\VU å dZ � aZ dSlTZaWS E nå y
WUc S _ mZTaZSc S WUaVZV[ZVU d^__U ÿ dZ é< S d^Y_Z S_Sc STVZ õ dZ é< Í 8ÿ9 V^_Z WXS nnõ yF 3 y B å
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PS S|SVVZ]U e UVVSTZ^cU [T o^aWZU _UW^_c STVS _ZR S\U E a[ � n_S c ^`` S dZ \SaV\ZbZUTS aUTU _S
ZTW_[aZUTZy e WXS aZ d Z\ P̂ Æ £¶¢¥¡ £¶¶¡¢¥£·¡ ^ 3 f � Z\Sc U WXS [T dZ]ZaU\S S|SVVZ]U 3 dZ � » £¶¶£
` S\ [T aUVVUaWXSc ^ WXZ[aU þ dZ � e dSlTZVU d^ [T o^aWZU dZ ZdS^_Z G e aS ` S\ UYTZ ^` S\VU å ZT
W[Z 3 B å Ì nõ y aZ X^ õ A G nå y � PS S}[Z]^_STVS ^ \ZWXZSdS\S WXS _ mZccS\aZUTS dZ þ o^VVU\ZbbZ
V\^c ZVS _ mZccS\aZUTS dS_ aUVVUaWXSc ^ nZT YSTS\^_S TUT \ZdUVVUy dSlTZVU d^ 3 e d[T}[S [T
dZ]ZaU\S S|SVVZ]U `^aa^ ` S\ [T `[TVU WXZ[aU aS S aU_U aS Z_ a[`` U\VU dS_ dZ] ZaU\S WUTVZSTS
V^_S `[TVU f
ßààá¬â®¯ª« ° ±²ä ± gZ^ � [TU aWXSc ^ TUSVXS\Z^TU e ZTVSY\U e aS`^\^VU S \SYU_^\S e 3 [T
dZ]ZaU\S e E Z_ o^aWZU ^aaUWZ^VU ^ 3 e þ [T aUVVUaWXSc ^ WXZ[aU e æ � þ Î � [T^ a[^ ZccS\aZUTS f
iUTaZdS\Z^c U Z_ c U\lacU Ù UVVST[VU d^__^ WUc`UaZbZUTS

E �ÍÎ E H�I éê JKL M2NÍÎ E H æ�é� O
dU]S éê S é� aUTU Z o^aWZ aV\[VV[\^_Z f T S_Sc STVU õ A E n� y Í 8ÿ9 PS V^_S WXS nõ y F 3
`^aaZ ` S\ þ aS S aU_U aS Ù n� y nõ y Ì ÿ f
P ¥ìµ£·¥ ¥§ ¶» £¦¥ » µ¡¥´··¥½¥¨
. /«¯®¯ª« ° ±²ô ± gZ^ � [TU aWXSc^ TUSVXS\Z^TU e Q [T o^aWZU }[^aZhWU S\STVS dZ éê h
^_YSR\S Y\^d[^VS V^_S WXS e ZTdZW^TdU WUT nR yS _^ WUc`UTSTVS UcUYSTS^ dZ Y\^dU T e aZ
^RR Z^ Q* UÌ éê nWUc S éê h^_YSR\^y e Q Ã aZ^ WU S\STVS S YSTS\Z _U W^_c STVS Q WUc S éê h^_YSR\^ fQ aZaVS ^__U\^ [TU aWXSc ^ WXS WXZ^c S\ScU » µ¡¥´··¥½¥¦¦ £·¡ ¸¥ Q S ZTdZWXS\ScU WUT �áªV Q e
[T cU\lacU W � � áªV Q Î � S [T o^aWZU é n�y a[ � áªV Q V^_Z WXS ` S\ UYTZ ^` S\VU ^� TS
å dZ � _^ \SaV\ZbZUTS dZ W ^ W ÂÃ nå y Sd å WU\\Za` UTd^ V\^c ZVS ZaUcU\lac Z ^_ c U\lacU
ZTdUVVU �\UX Q nå y Î g`SW éê nå y UÌ å e S é n�y e \ZaV\SVVU ^ W ÂÃ nå ye WU\\Za` UTd^ V\^c ZVS
_ mZaUcU\lacU �\UX Q nå y UÌ W ÂÃ nå y ^_ o^aWZU é n�y a[ �\U X Q nå y f �^_S aWXSc ^ PS UVVST[VU
` S\ ZTWU__^c STVU dSZ �\UX Q nå y f gS í PS [TU a`^bZU ]SVVU\Z^_S a[ [T W^c`U Y e ZTdZWXS\ScU
WUT � ní y _ mZTaZSc S dS__S W_^aaZ d Z S}[Z]^_STb^ dZ í Í 8ÿ9 cUd[_U _^ `\U` U\bZUT^_ZV P̂f gS Z
PS [T o^aWZU _U W^_c STVS _ZR S\U a[ � e ^__U\^ dSlTZ^cU È ìµ£·¡ ¥§ ¶» £¦¥ » µ¡¥´··¥½¥ £¶¶¡¢¥£·¡ £¸Z S _U ZTdZWXZ^cU WUT � nZ y e _U aWXSc ^ �áªV g�c n [Z y e dU]S [Z PS Z_ d[^_S dZ Z S g�c ZTdZW^
_ m^_YSR\^ aZccSV\ZW^ nWXS PS [T o^aWZU dZ éê h^_YSR\Sy f gS þ PS [T aUVVUaWXSc ^ WXZ[aU dZ � SG � PS Z_ \S_^VZ]U o^aWZU dZ ZdS^_Z e ^__U\^ \� �Ì � áªV n]S^*G S� y aZ d ZWS ¶¢¡»» ¥£º ´§·¡ dZ � _[TYUþ S Z_ c U\lacU W � \� Î � aZ WXZ^cS\ P̂ º ¡µÈ ¶º ¡ ¸¥ ¶¢¡»» ¥£º ´§·¡f {_ WXZ[aU W ÂÃ nþ y aZ dZ\ P̂
¸¥½¥¶¡µ´ ´¢¢´¦¥¡§£¤´f gS � PS [T^ a[` S\lWZS _ZaWZ^ a[ [T W^c`U ^_YSR\ZW^c STVS WXZ[aU Y S _
PS [T `[TVU WXZ[aU dZ � e Z_ c U\lacU dZ aWU``Z^c STVU dZ � _[TYU _ aZ d Z\ P̂ ·µ£¶Æ ¡µº £¦¥¡§ ´
º ¡§¡¥¸£¤´f
ßààá¬â®¯ª« ° ±²ý ± �^ TUaV\^ dSlTZbZUTS dZ lR\^VU ZT a`^bZ `\UZSVVZ] Z ^aaUWZ^VU dZ|S\ZaWS
d^ }[S__^ dZ pw ^\VaXU\TSr f gS Y PS [T W^c`U ^_YSR\ZW^c STVS WXZ[aU e S ` PS [T o^aWZU WUS\STVS
a[ g` SW Y n}[ZTdZ _ZR S\U dZ \^TYU lTZVUy W mPS [T m^``_ZW^bZUTS T^V[\^_S � n` ng` SW Y yy Î � n` y e
WXS PS [T^ RZSbZUTS a[Z `[TVZ WXZ[aZ d Z � n` y e S WXS WUTaZaVS TS__ m^aaUWZ^\S ^d [T^ W_^aaS
põ r Z_ `[TVU dZ � áªV g�c [̀ UÌ �\UX g�c n` ng` SW Y y[y _ mZdS^_S nUcUYSTSUhc ^aaZc ^_Sy dZg�c n` ng` SW Y y[y YSTS\^VU d^Z WU\\Za` UTdSTVZ dS__S aSbZUTZ dZ ` ng` SW Y y[ WXS aZ ^TT[__^TUa[ põ r f
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abcd � �cec �d�� fcdf g �� �c � h �icj �kfl�m �ic � �cdlikbdd �gf

�[SaVU W^` ZVU_U X^ _U aWU` U dZ Z__[aV\^\S ^_W[TZ WUTWSVVZ d Z R^aS S dZ ZTV\Ud[\\S ^_ _^]U\U WXS
a^\ P̂ a]U_VU TSZ a[WWSaaZ] Z W^` ZVU_Z f �S ^|S\c ^bZUTZ a^\^TTU d[T}[S YZ[aVZlW^VS ZT c ^TZS\^
c STU dSVV^Y_Z^V^ dZ }[^TVU aZ o^\ P̂ TSZ W^` ZVU_Z d Z WUTVST[VU ` Z P[ VSWTZWU f gZ o^\ P̂ ^_V\SaP�\ZoS\Zc STVU ^d ^_W[TS TUbZUTZ dZ R^aS e WUc S ^d SaSc`ZU }[S__^ dZ c U_VS` _ZWZV P̂ d Z [T `[TVU
` S\ [T^ W[\]^ e WXS WUc[T}[S \ZdSlTZ\Sc U ZT c ^TZS\^ ^``\UoUTdZV^ TS__ m^cRZVU dS__^ TUaV\^
Zc`UaV^bZUTS oU\c ^_S f
�^ V\^VV^bZUTS dZ QT\Z}[Sa dS__S aZTYU_^\ZV P̂ dS__S W[\]S o^ ^c`ZU [aU dS__^ TUbZUTS dZ

~`[TVU ZTlTZV^c STVS ] ZWZTU� e ^TbZ SY_Z ^|S\c ^ WXS ~Z_ WUTWSVVU dS__^ WUc`UaZbZUTS dS__^
aZTYU_^\ZV P̂ c SdZ^TVS `[TVZ c[_VZ` _Z ZTlTZV^c STVS ]ZWZT Z pn n nr `[ PU \ZVSTS\aZ WUc S _ m^W}[ZaVU
` Z P[ Zc`U\V^TVS TS__^ VSU\Z^ dS__S aZTYU_^\ZV P̂� nWo\ f pQT\Z}[SahiXZaZT Z e _ZR\U {� e `^\^Y\^oU
�� e `^Y f �uÿry f qTWXS ZT VSc`Z ` Z P[ \SWSTVZ aZ PS WUTVZT[^VU ^ o^\ [aU dZ V^_S TUbZUTS e _^ }[^_SWUc`^\S ^d SaSc`ZU ZT ps^\Zat Zr S pw ^\VaXU\TSr � ]SdZ^cU d[T}[S dZ WXS aZ V\^VV^ f
o¡§¶¥¸´µ£¦¥¡§¥ ¥§·¼¥·¥½ ´¨
PQ WS\V^c STVS cU_VU ZTV[ZVZ]U dZ\S WXS [T^ W[\]^ S [T^ a[^ V^TYSTVS X^TTU ZT WUc[TS d[S
`[TVZ ZTlTZV^cSTVS ]ZWZT Z e WUaP� WUc S PS ZTV[ZVZ]U dZ\S WXS d[S \SVVS `^\^__S_S aZ ZTWUTV\^TU ZT[T `[TVU ^__ mZTlTZVU � U ^TWU\^ e laa^VU [T `[TVU _ a[ [T^ \SVV^ e Zcc^YZTZ^cU WXS SaZaV^ [T
`[TVU _ Ã a[__^ \SVV^ e ^ dZaV^Tb^ ZTlTZVSaZc ^ d^ _ n[T V^_S `[TVU S|SVVZ]^cSTVS SaZaVS e aS
WUTaZdS\Z^c U [T cUdS__U dZ ^T^_ZaZ TUT aV^Td^\d e S d m^_V\^ `^\VS V^_S _ZTY[^YYZU S\^ cU_VU
WUc[TS ^__S U\ZYZT Z dS_ W^_WU_U ZTlTZVSaZc ^_Sy � PS T^V[\^_S ` STa^\S WXS _S W[\]S \SYU_^\Z
`^aa^TVZ ` S\ _ S _ Ã aZ^TU W[\]S `^aa^TVZ ` S\ _ S Z] Z V^TYSTVZ ^__^ \SVV^ f �UV\SccU ` STa^\S}[ZTdZ ^d [T^ lY[\^ dZ }[SaVU YSTS\S �

C

C

r

rP P1

1:

p ZY[\^ �f
	 oU\aS e ` S\ WUTaS\]^\S _^ TUbZUTS WXS [T V\^VVU ZTlTZVSaZc U dZ W[\]^ WUZTWZdS ^ cSTU

dZ ZTlTZVSaZc Z dZ U\dZTS a[` S\ZU\S WUT _^ a[^ V^TYSTVS e a^\SRR S ` Z P[ WU\\SVVU ` STa^\S ^d [T^
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aZV[^bZUTS WUcS }[S__^ Z__[aV\^V^ ZT lY[\^ � ndU]S _S \SVVS dS_ \Z}[^d\U ` Z P[ ^ aZTZaV\^ aZ` UaaUTU ` STa^\S ZTW_ZT^VS dZ [T ^TYU_U ZTlTZVSaZc Uyf

C

C

C

r

r

r

P P

P

r C≡

r ≡ C

1

p ZY[\^ � f
gSRR STS V^_Z lY[\S ` Uaa^TU ^aa[c S\S [T aZYTZlW^VU `\SWZaU WUT _ m^Z[VU dS__ m^T^_ZaZ TUT

aV^Td^\d e YSTS\^_c STVS aZ `\SoS\ZaWS Z__[aV\^\S }[SaVS aZV[^bZUTZ WUT dZaWU\aZ d Z ~`^aa^YYZU
^_ _Zc ZVS� nWXS d m^_V\^ `^\VS ` S\dUTU ^TWX mSaaZ [T aZYTZlW^VU `\SWZaU e }[^TdU aZ _^]U\Z a[
[T W^c`U }[^_aZ^aZy e ^TWXS ` S\WX �S e ` S\ ^_V\Z ]S\aZ e ` UaaUTU V\^\\S ZT ZTY^TTU � ` S\ SaSc`ZU e
TS__^ VS\c ZTU_UYZ^ dSZ `[TVZ ZTlTZV^c STVS ]ZWZT Z aZ [a^ dZ\S WXS d[S W[\]S V^TYSTVZ X^TTU
ZT WUc[TS [T `[TVU U\dZT^\ZU S [TU ZTlTZV^c STVS ] ZWZTU e c STV\S TS__S lY[\S � S � TUT
aScR\^ SaaS\WZ T ZSTVS WXS YZ[aVZlWXZ _^ dZaVZTbZUTS V\^ `[TVU U\dZT^\ZU S `[TVU ZTlTZV^c STVS
] ZWZTU f �^_S dZaVZTbZUTS X^ [T^ WS\V^ Zc`U\V^Tb^ � aSYT^_Z^c U ZTo^VVZ WXS e [T^ ]U_V^ aV^R Z_ZVS
_S U`` U\V[TS dSlTZbZUTZ e aZ ^]\ P̂ WXS [T^ W[\]^ WXS `^aaZ ` S\ [T `[TVU _ Ã e ZTlTZV^c STVS] ZWZTU ^d [T `[TVU U\dZT^\ZU _ e PS URR_ZY^V^ ^ `^aa^\S ` S\ _ f {T \S^_V P̂e ` S\ WUcUdZV P̂
d Z TUV^bZUTS e WUT] ZSTS ZTW_[dS\S Z `[TVZ U\dZT^\Z TS__ mZTaZSc S dZ }[S__Z WXS WXZ^c S\ScU
`[TVZ ZTlTZV^c STVS ]ZWZT Z e S _^ aZV[^bZUTS U\^ aSYT^_^V^ aZ Sa`\Zc S\ P̂ d ZWSTdU WXS Z_ `[TVU
ZTlTZV^c STVS ]ZWZTU _ Ã ~PS a[WWSaaZ]U� ^ _ f �[SaV^ \S_^bZUTS dZ a[WWSaaZUTS aZ SaVSTdS ^TWXS

�



^Z ~`[TVZ ZTlTZV^c STVS ] ZWZT Z ZT ZTVU\TZ dZ U\dZTS a[` S\ZU\S ^_ `\Zc U� e WXS V\^VVS\Sc U `Z P[
^]^TVZ ZT }[SaVU W^` ZVU_U � S WUT _^ WUTaZdS\^bZUTS dZ V^_Z `[TVZ aU\YUTU T[U]Z `\UR _Sc Z dZ
\^``\SaSTV^bZUTS ZTV[ZVZ]^ f
gSRR STS d[T}[S aZ dSRR^ o^\S ^VVSTbZUTS ^ o^\ V\U``U \ZoS\Zc STVU ^__ mZTV[ZbZUTS e PS

ZTd[RRZU WXS Z `[TVZ ZTlTZV^c STVS ] ZWZT Z e [T^ ]U_V^ dSlTZVZ \ZYU\Ua^c STVS e oU\TZaW^TU dS__S
ZTVS\`\SV^bZUTZ c U_VU T^V[\^_Z dS__^ TUbZUTS dZ c U_VS` _ZWZV P̂ d Z ZTVS\aSbZUTS e S WUTaSTV^TU
dZ Sa`\Zc S\S ZT c ^TZS\^ aSc`_ZWS Zc`U\V^TVZ o^VVZ e WUcS Z_ VSU\Sc ^ dZ j �SbU[V e Z_ W^_WU_U
dS_ YSTS\S YSUc SV\ZWU dZ [T^ W[\]^ dZ d^VU Y\^dU S aZTYU_^\ZV P̂e _ mSaVSTaZUTS dS__S oU\c[_S
dZ � _ q[WtS\ e S Z_ W^_WU_U dS_ T[c S\U dZ WUTdZbZUTZ _ZTS^\c STVS ZTdZ` STdSTVZ WXS dS\Z]^TU
d^__ mZc` U\\S ^__S W[\]S Z_ `^aa^YYZU ` S\ `[TVZ WUT d^V^ cU_VS` _ZWZV P̂ S d^VS WUTdZbZUTZ dZ
V^TYSTb^ dSZ \^c Z nWo\ f ^TWU\^ pQT\Z}[SahiXZaZT Z e _ZR\U {� e `^\^Y\^oU ��r e S e ` S\ ^_W[TS
WUTaZdS\^bZUTZ ZTVS\Saa^TVZ pZR Zd fe _ZR\U { e W^` ZVU_U {{ e a` SWZ^_c STVS Z `^\^Y\^l �ÿ S ��ry f
Ö ´È §¥¦¥¡§ ´ º ´¸¥£§·´ ¥§¶¥´º ¥ ¸¥ ¢¼µ½´¨
{TWUc ZTWZ^cU ^ ]SdS\S WUc S aZ ` Uaa^ d^\S [T^ dSlTZbZUTS \ZYU\Ua^ dS_ WUTWSVVU dZ `[TVU
ZTlTZV^c STVS ] ZWZTU f �S\ U\^ WZ _Zc ZVZ^c U ^ WUTaZdS\^\S WUa^ a[WWSdS TS_ ` Z^TU e aSRR STS
`^\VS dZ WZ PU WXS aVZ^c U ` S\ dZ\S ]^_Y^ ` S\ a[` S\lWZ _ZaWS }[^_aZ^aZ e S ^TWXS ZT dZc STaZUTS
c ^YYZU\S dZ d[S nWo\ f pQT\Z}[SahiXZaZT Z e _ZR\U {� e W^` ZVU_U {� ry f
iUaP� WUc S [T `[TVU Zc`\U`\ZU ^__ mZTlTZVU `[ PU SaaS\S dSlTZVU WUc S _ mZTaZSc S dS__S \SVVS^]STVZ [T^ dSVS\c ZT^V^ dZ\SbZUTS e ` UaaZ^c U dSlTZ\S [T `[TVU ZTlTZV^c STVS ] ZWZTU ^d [T

laa^VU `[TVU _ WUc S _ mZTaZSc S dS__S W[\]S ^_YSR\ZWXS `^aa^TVZ ` S\ _ S ZT SaaU V^TYSTVZ ^d
[T^ \SVV^ d^V^ f �[SaV^ ] Z^ PS a[YYS\ZV^ e ZT [T^ oU\c ^ `Z P[ YSTS\^_S e ZT pQT\Z}[SahiXZaZT Z e
_ZR\U {� e `^\^Y\^oU � e `^Y f ��ur fPQ ZTVS\Saa^TVS TUV^\S WXS e aS WUTaZdS\Z^c U ^d SaSc`ZU _ mZTaZSc S dSZ ` U_ZTUc Z ZT d[S
]^\Z^R Z_Z ^ WU S� WZSTVZ ZT [T W^c`U Y WXS dSlTZaWUTU W[\]S dZ rst e `^aa^TVZ ` S\ _ mU\ZYZTS SZ] Z V^TYSTVZ ^__ m^aaS u e }[SaVU PS Sa^VV^cSTVS _ mZdS^_S nv O u Í v s y TS__ m^TS__U Y pv O u r e `[\WX �SWUTaZdS\Z^c U WUc S V^TYSTVZ ^TWXS V[VVS _S W[\]S WUT cU_VS` _ZWZV P̂ c ^YYZU\S dZ [TU TS__ mUh
\ZYZTS nV^_Z W[\]S e ZT YSTS\^_S e aUTU V^TYSTVZ aU_U Zc`\U`\Z^c STVS ^__S \SVVS ` S\ _ mU\ZYZTS �
Wo\ f pQT\Z}[SahiXZaZT Z e _ZR\U { e `^\^Y\^oU �ÿ e `^Y f ��ry f �^_S ZdS^_S dSlTZaWS [T aUVVUaWXSc ^
ÿhdZc STaZUT^_S TUT \ZdUVVU dZ rst e WXS ` UV\SRR S SaaS\S [a^VU ^TWX mSaaU WUc S dSlTZbZUTSdS_ `[TVU w Ã e ZTlTZV^cSTVS ]ZWZTU ^__ mU\ZYZTS w _[TYU _^ dZ\SbZUTS dS__ m^aaS u f i Z PU TUT
PS Sa^VV^cSTVS }[S__U WXS o^\ScU e ` S\ PU }[SaVU aUVVUaWXSc ^ PS }[S__U WXS TUZ WXZ^c S\ScU
~aUVVUaWXSc ^ ^aaU WZ^VU� ^ 8w O w Ã9 f
Ö ´È §¥¦¥¡§ ´ º ´¸¥£§·´ ·µ£¶Æ ¡µº £¦¥¡§¥ �¼£¸µ£·¥¢Á ´¨
�^ dSlTZbZUTS c SdZ^TVS ZTaZSc Z dZ W[\]S TUT PS _ m[TZW^ WXS aZ V\U]^ ZT _SVVS\^V[\^ f qTWU\^
ZT pQT\Z}[SahiXZaZT Z e _ZR\U {� e `^\^Y\^oU �� e `^Y f uÿ�r e aZ V\U]^ [T^ dSlTZbZUTS ^_VS\T^VZ]^ e
WXS o^ [aU dS__S V\^aoU\c ^bZUTZ }[^d\^VZWXS f �S\ Z__[aV\^\S }[SaVU ^``\U WWZU \Z`\STdZ^cU
_ mSaSc`ZU dSZ `[TVZ ^__ mZTlTZVU f iUTaZdS\Z^c U d[S \SVVS `^\^__S_S TS_ ` Z^TU e ` S\ SaSc`ZU
x dZ S}[^bZUTS v Ì ÿ Sd y dZ S}[^bZUTS v Ì �� WUTaZdS\Z^c U ` UZ _^ V\^aoU\c ^bZUTS � dZS}[^bZUTS z
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WZU PS _ m^`` _ZW^bZUTS dZ rst Í n^aaS } y ZT a �S e d^V^ d^ nv O u y �Î n ~� O Ã� y f � mZT]S\a^ dZ � PS d^V^ eWUT o^WZ_Z WUTVZ e d^ z
�{
�|
v Ì v Ûu Û
u Ì �u Û

O
d[T}[S PS � aVSaa^ f �SdZ^cU ZT WXZ aZ V\^aoU\c ^TU x Sd y f �S\ aUaVZV[bZUTS dS__S S}[^bZUTZ
dZ � ZT }[S__S dZ x aZ X^ WXS � nx Í 8 nÿ O ÿy9y X^ S}[^bZUTS ~ �� � Ì ÿ e S ` S\WZ PU PS ^TWU\^x Í 8 nÿ O ÿy9 e c STV\S � ny Í 8 n� O ÿy9y X^ S}[^bZUTS ~ �� � Ì �e S ` S\WZ PU PS _^ \SVV^ v Û Ì u Û `\Z]^V^
^TWX mSaa^ dS__ mU\ZYZTS f PQ T^V[\^_S ^__U\^ ` STa^\S WXS _ mU\ZYZTS aZ^ _ mZcc^YZTS dS_ `[TVU
^__ mZTlTZVU WUc[TS ^d x Sd y e S WXS _ mU\ZYZTS S Z_ `[TVU n� O ÿy ^RRZ^TU WUc S Zcc^YZTS `[TVZ
^__ mZTlTZVU � S ^d [_VS\ZU\S WUToS\c ^ dZ }[SaV^ ZdS^ e ]ZSTS Z_ o^VVU WXS � V\^aoU\c ^ Z_ o^aWZUdS__S \SVVS `^\^__S_S ^d x Sd y TS_ o^aWZU dS__S \SVVS ` S\ _ mU\ZYZTS e c STV\S Z o^aWZ d Z WSTV\U
_ mU\ZYZTS S n� O ÿy aUTU V\^aoU\c ^VZ ZT o^aWZ d Z \SVVS `^\^__S_S f iUTUaWSTdU _^ dSlTZbZUTS
dS__ m^c`_Z^cSTVU `\UZSVVZ]U e V^_S dZaWU\aU dZ]STV^ WUc`_SV^c STVS \ZYU\UaU f {To^VVZ � PS_^ \SaV\ZbZUTS dZ [T^ `\UZSVVZ] ZV P̂ WXS S|SVVZ]^c STVS aZ WUc`U\V^ a[Z `[TVZ Zc`\U`\Z TS__^
c ^TZS\^ dSaW\ZVV^ f �[VVU WZ PU a[YYS\ZaWS [T^ c^TZS\^ ^_VS\T^VZ]^ dZ dSlTZ\S _ m^c`_Z^c STVU
`\UZSVVZ]U f gZ ` UV\SRR S\U WZU PS dSlTZ\S Z `[TVZ Zc`\U`\Z WUc S WU``ZS dS_ VZ` U n� O _ y nU
c SY_ZU WUc S U`` U\V[TS W_^aaZ d Z S}[Z]^_STb^ dZ }[SaVS WU``ZSy e dU]S � PS [T^ V\^aoU\c ^bZUTS\^bZUT^_S dZ `\Zc U Y\^dU S _ [T `[TVU f
{T c ^TZS\^ aZc Z_S e WUTaZdS\Z^c U _^ V\^aoU\c ^bZUTS }[^d\^VZW^ dS_ ` Z^TU �st ZT a �S e dZS}[^bZUTS nZT WUU\dZT^VS UcUYSTSSy z

{
|
v Û* Ì v Ãv sv ÛÃ Ì v*v sv Ûs Ì v*v Ã �

�^_S V\^aoU\c ^bZUTS R Z\^bZUT^_S PS [T ZaUcU\lacU a[ �st `\Z]^VU dS__S V\S \SVVS WUU\dZT^VSv2 Ì ÿ næ A 8ÿ O � O �9y e S _^ V\^aoU\c ^bZUTS ZT]S\a^ e WUc S aZ ]S\ZlW^ o^WZ_c STVS e PS d^V^ d^
n�y

z
{
|
v* Ì v ÛÃv Ûsv Ã Ì v Û*v Ûsv s Ì v Û*v ÛÃ �

iUTaZdS\Z^c U [T^ }[^_aZ^aZ W[\]^ WXS `^aaZ aSc`_ZWSc STVS ` S\ n� O ÿ O ÿy S aZ^ V^TYSTVS ^__^
\SVV^ v Ã Ì vs f �[SaVS W[\]S aUTU V[VVS S aU_S }[S__S d^VS d^ [T mS}[^bZUTS dS_ VZ` U

vS*v Ã Í vS*v s F � nv* O v Ã O v s y Ì ÿ O
WUT � ` U_ZTUc ZU UcUYSTSU dZ Y\^dU T F �e TUT dZ]ZaZR Z_S ` S\ vS* f gUaVZV[STdU _S n�y TS__ mSh}[^bZUTS dZ V^_S W[\]^ e UVVSTZ^cU _ mS}[^bZUTS dS__^ a[^ V\^aoU\c ^V^ WXS e ^_ dZ o[U\Z dS__S
V\S \SVVS WUU\dZT^VS e a^\ P̂ dS_ VZ` U

v ÛÃSv Ûs S� Ãv Û* Í v ÛÃS� Ãv ÛsSv Û* F � Û nv Û* O v ÛÃ O v Ûs y Ì ÿ O
�ÿ



WUT � Û ` U_ZTUc ZU UcUYSTSU dZ Y\^dU �T F � e dZ] ZaZR Z_S ` S\ v Û* s f � Z] ZdSTdU ` S\ v Û* UVVSTZ^cU^TWU\^ [T^ S}[^bZUTS dS__^ TUaV\^ V\^aoU\c ^V^ n` S\WX �S aZ^cU ^_ dZ o[U\Z d Z v Û* Ì ÿy e dZ VZ` U
v ÛÃSv ÛsS� Ã Í v ÛÃS� Ãv Ûs S F � ÛÛ nv Û* O v ÛÃ O v Ûs y Ì ÿ O

WUT � ÛÛ d Z] ZaZR Z_S ` S\ v Û* f �^_S S}[^bZUTS PS aSc`\S aUddZao^VV^ d^ nÿ O � O �y fgU\YS ^ }[SaVU `[TVU Z_ aUa` SVVU WXS Z_ `[TVU nÿ O � O �y e ZTaZSc S ^__^ V\^aoU\c ^bZUTS
}[^d\^VZW^ e ZTdZ]Zd[Z Z_ `[TVU ZTlTZV^c STVS ] ZWZTU ^__ mU\ZYZTS _[TYU _^ \SVV^ v Ã Ì vs f gZ` UV\SRR S `\U]^\S e ^d [_VS\ZU\S WUToS\c ^ dZ }[SaV^ ZdS^ e WXS UYTZ W[\]^ ^]STVS TS__ mU\ZYZTS
[T `[TVU dZ c U_VS` _ZWZV P̂ � � ÿ S V^_S WXS _^ \SVV^ v Ã Ì vs aZ^ [T^ V^TYSTVS `\ZTWZ`^_S e aZV\^aoU\c ^ ZT [T^ W[\]^ WXS `^aa^ ` S\ nÿ O � O �y e `\Z]^V^ dSZ `[TVZ dS__S V\S \SVVS WUU\dZT^VS
nV\^ W[Z T^V[\^_c STVS W mPS ^TWXS nÿ O � O �yy e S ] ZWS]S\a^ f gSYT^_Z^c U ZTU_V\S WXS aS `^\VZ^cU
d^ [T mS}[^bZUTS \ZdUVV^ nWZU PS V^_S WXS UYTZ o^VVU\S Z\\Zd[WZR Z_S dS__^ aWUc`UaZbZUTS ^RRZ^
Sa` UTSTVS �y e _^ c ^aaZc ^ ` UVSTb^ dZ v Û* WXS dZ]ZdS _ mS}[^bZUTS V\^aoU\c ^V^ ` S\ aUaVZV[bZUTSPS v Û*� f �[VVU WZ PU ]^_S ^TWXS aUaVZV[STdU v Ã Ì vs WUT [T^ }[^_aZ^aZ \SVV^ ` S\ _ mU\ZYZTS e`[\WX �S aZ o^WWZ^ ^VVSTbZUTS ^ TUT `\STdS\S [T \ZoS\Zc STVU ZT W[Z Saa^ aZ^ \SVV^ WUU\dZT^V^ �
d[T}[S _S V\^aoU\c ^bZUTZ }[^d\^VZWXS e ^ c STU dZ W^cRZ dZ \ZoS\Zc STVU e oU\TZaWUTU [T^ ]Z^
dZ dSlTZbZUTS dSZ `[TVZ ZTlTZV^c STVS ]ZWZT Z f
�[SaV^ PS _ mZc` UaV^bZUTS dZ kUSVXS\ e WXS PS ^c`Z^c STVS V\^VV^V^ ZT pQT\Z}[SahiXZaZT Z e

_ZR\U {� e W^` ZVU_U {{r e ^ W[Z \Zc ^TdZ^cU ` S\ [_VS\ZU\Z ^c`_Z^cSTVZ S ZToU\c ^bZUTZ f
Ö ´È §¥¦¥¡§ ´ º ´¸¥£§·´ ¶¢¡»» ¥£º ´§·¥¨
�^aa^TdU ^d [T `[TVU dZ ] ZaV^ ` Z P[ cUdS\TU e WUc ZTWZ^cU ^d UaaS\]^\S WXS _^ V\^aoU\h
c ^bZUTS }[^d\^VZW^ e WUc S UYTZ V\^aoU\c ^bZUTS R Z\^bZUT^_S dZ a[` S\lWZ e aZ o^VVU\Zbb^ V\^c ZVS
V\^aoU\c ^bZUTZ c UTUZd^_Z nWo\ f pw ^\VaXU\TS e W^` ZVU_U � e �SU\Sc ^ � f�ry f �S V\^aoU\c ^bZUTZ
c UTUZd^_Z aUTU aWU``Z^c STVZ ZT [T `[TVU dZ [T^ a[` S\lWZS nWo\ f dSlTZbZUTS ÿ f�uy e S TUT
PS dZ� WZ_S ]SdS\S WXS _^ V\^aoU\c ^bZUTS }[^d\^VZW^ aZ UVVZSTS c SdZ^TVS aWU``Z^c STVU dSZ
V\S `[TVZ WUU\dZT^VZ dS_ \ZoS\Zc STVU nn� O ÿ O ÿy O nÿ O � O ÿy O nÿ O ÿ O �yy e S a[WWSaaZ]^ ~Zc`_UaZUTS�
nR _Ux ZTY dUxT e ZT]S\a^ dS_ R _Ux ZTYh[` y dS__S \SVVS WU\\Za` UTdSTVZ ^__S V\S \SVVS WUU\dZT^VS
n` S\ c ^YYZU\Z dSVV^Y_Z \Zc ^TdZ^cU ^d pw^\VaXU\TS e W^` ZVU_U � e u f� f�ry f PQ T^V[\^_S ^__U\^ WXS
Z_ d ZaWU\aU o^VVU ` S\ _^ V\^aoU\c ^bZUTS }[^d\^VZW^ ` Uaa^ SaaS\S \Z` SV[VU a[__S V\^aoU\c ^bZUTZ
c UTUZd^_Z WXS _^ WUc`UTYUTU e Sd ^TbZ WZ aZ `[ PU _Zc ZV^\S ^__U aWU``Z^c STVU dZ n� O ÿ O ÿy f �^_S
V\^aoU\c ^bZUTS PS ` Z P[ WUcUd^ dS__^ V\^aoU\c ^bZUTS }[^d\^VZW^ e ZT }[^TVU S]ZV^ Z `\UR _Sc Z
WXS aZ ZTWUTV\^TU WUTaZdS\^TdU W[\]S V^TYSTVZ ^__S \SVVS WUU\dZT^VS nd m^_V\UTdS TUT PS [T
W^aU WXS _S V\^aoU\c ^bZUTZ c UTUZd^_Z aZ^TU V^_]U_V^ WXZ^c^VS ~V\^aoU\c ^bZUTZ _U W^_c STVS
}[^d\^VZWXS�y f q _V\U Y\UaaU ]^TV^YYZU dS__^ V\^aoU\c ^bZUTS cUTUZd^_S PS WXS Saa^ aZ `[ PU
o^\S a[ [T^ }[^_aZ^aZ a[` S\lWZS f
{T dSlTZVZ]^ e ^T^_UY^c STVS ^ }[^TVU o^VVU ZT `\SWSdSTb^ ` S\ _^ V\^aoU\c ^bZUTS }[^d\^h

VZW^ e aZ ` UV\SRR S UaaS\]^\S WXS W[\]S a[ [T^ }[^_aZ^aZ a[` S\lWZS e ^]STVZ [T^ d^V^ V^TYSTVS
`\ZTWZ`^_S ZT [T `[TVU _ e aUTU V[VVS S aU_S }[S__S Z_ W[Z V\^aoU\c ^VU aV\SVVU c SdZ^TVS
aWU``Z^c STVU ZT _ e `^aa^TU ` S\ [T WS\VU `[TVU _ Û dS_ d Z] ZaU\S SWWSbZUT^_S f Q aSc`Z WXS
Z__[aV\^TU R STS _^ aZV[^bZUTS aZ ` UaaUTU V\U]^\S ZT pw ^\VaXU\TS e W^` ZVU_U { e `^\^Y\^oU u e
`^YY f ��h�ÿr f �^ dSlTZbZUTS WXS V\U] Z^cU ZT pw^\VaXU\TS e W^` ZVU_U � e `^\^Y\^oU � e `^Y f
���r WUTaZaVS d[T}[S TS_ dSlTZ\S [T `[TVU ZTlTZV^c STVS ]ZWZTU ^d [T `[TVU _ e WUcS
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[T `[TVU a[_ dZ] ZaU\S SWWSbZUT^_S dS__U aWU``Z^c STVU dS__^ a[` S\lWZS ZT _ f {T \S^_V P̂ _^
WZV^V^ dSlTZbZUTS e WUcS d m^_V\UTdS }[S__S a[YYS\ZVS ZT pQT\Z}[SahiXZaZT Zr e PS ` Z P[ YSTS\^_S e
` S\WX �S WUc`\STdS _^ TUbZUTS dZ ~`[TVZ ZTlTZV^c STVS ] ZWZT Z a[WWSaaZ] Z� e WXS U\^ ^TdZ^cU
R\S]Sc STVS ^d Sa^c ZT^\S f
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k S_ ` Z^TU ^� TS e _S W[R ZWXS dS_ o^aWZU dZ S}[^bZUTS

u Ì v� Í Yv s
aUTU V[VVS V^TYSTVZ ^__ m^aaS v TS__ mU\ZYZTS e }[ZTdZ e ZTV[ZVZ]^c STVS e `^aa^TU ` S\ _ mU\ZYZTS wS ` S\ Z_ a[U `[TVU ZTlTZV^cSTVS ]ZWZTU w Ã dS__ m^aaS v f Q aaS X^TTU WUc S [_VS\ZU\S `[TVU dZZTVS\aSbZUTS Z_ `[TVU nY O ÿy � PS T^V[\^_S dZ\S ^__U\^ WXS ` S\ Y Ì ÿ _^ VS\b^ ZTVS\aSbZUTS dZ]STV^
ZTlTZV^c STVS ] ZWZT^ ^ w S w Ã f � Z P[ ZT YSTS\^_S e ` UaaZ^c U ` STa^\S WXS d[S W[\]S WUT [TWUTV^VVU V\Z`[TVU e WZU PS WXS ZT [T d^VU `[TVU _ aZ^TU V^TYSTVZ S WUT _^ aVSaa^ W[\]^V[\^ e
^RRZ^TU ZT WUc[TS _ e [T `[TVU ZTlTZV^c STVS ] ZWZTU _ Ã _[TYU _^ \SVV^ V^TYSTVS e S [T VS\bU`[TVU _ ÃÃ e ZTlTZV^c STVS ] ZWZTU ^ _ Ã S ZTlTZV^c STVS ]ZWZTU ^ _ ~TS__ mZTVU\TU dS_ aSWUTdU
U\dZTS� f �^ aZV[^bZUTS WUc ZTWZ^ U\^ ^ dZ]STV^\S c STU ZTV[ZVZ]^ � PS ZTo^VVZ o[U\]Z^TVS ` STa^\S
^ V\S `[TVZ _ e _ Ã e _ ÃÃ ^ dZaV^Tb^ ZTlTZVSaZc ^ V\^ dZ _U\U � [T^ W[\]^ `^aa^TVS ` S\ }[SaVZV\S `[TVZ dU]\SRR S SaaS\S V^TYSTVS _[TYU V[VVS S V\S _S dZ\SbZUTZ _ _ Ã e _ _ ÃÃ e _ Ã_ ÃÃ e WXS ZTYSTS\^_S aUTU dZaVZTVS n[T^ V^_S ZTVS\`\SV^bZUTS ` UV\SRR S ZT]SWS SaaS\S [VZ_S ` S\ dSaW\Z]S\S
[T `[TVU dU``ZUy f � Z P[ WU\\SVVU a^\SRR S Zcc^YZT^\aZ V\S `[TVZ ZTlTZV^c STVS ] ZWZT Z e ^__ZTS^VZ
^_ `\Zc mU\dZTS c^ TUT ^_ aSWUTdU n]SdZ lY[\^ �y e c ^ ^TWXS WUaP� TUT aZ ao[YYS ^Z `\UR _Sc Z^ W[Z ^RRZ^cU ^WWSTT^VU ZT `\SWSdSTb^ f
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�S dSlTZbZUTZ dZ W[Z ^RRZ^cU YZ P̂ V\^VV^VU aZ SaVSTdUTU ^YS]U_c STVS ^_ W^aU dZ ` Z P[ `[TVZ

ZTlTZV^c STVS ]ZWZT Z a[WWSaaZ] Z f T^ c ^TZS\^ PS }[S__^ dZ dSlTZ\S Z_ `[TVU ZTlTZV^c STVS
] ZWZTU TS__ mZTVU\TU dZ U\dZTS 1 dZ _ e _[TYU [T^ W[\]^ � nU e WUc S a[YYS\ZaWS pQT\Z}[Sah
iXZaZT Zr e _[TYU [T \^cU dZ W[\]^y e aSc`_ZWS ZT _ e WUc S _ mZTaZSc S dS__S W[\]S WXS X^TTU ZT_ [T WUTV^VVU dZ c U_VS` _ZWZV P̂ ^_c STU 1 F � WUT � f
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� m[aU dS__S V\^aoU\c ^bZUTZ }[^d\^VZWXS U cUTUZd^_Z \Za[ _V^ SaaS\S c U_VU WUcUdU ` S\
dSaW\Z]S\S Z `[TVZ ZTlTZV^c STVS ]ZWZT Z TSY_Z ZTVU\TZ a[WWSaaZ] Z f gZ X^ ZTo^VVZ WXS _S W[\]S `^ah
a^TVZ aSc`_ZWSc STVS ` S\ [T `[TVU _ dZ [T^ W[\]^ � e ^TWX mSaa^ aSc`_ZWS ZT _ e S ^]STVZ WUT
Saa^ [T WUTV^VVU V\Z`[TVU e aZ V\^aoU\c ^TU e V\^c ZVS [T mU``U\V[T^ V\^aoU\c ^bZUTS }[^d\^VZW^
U V\^c ZVS aWU``Z^c STVU ZT _ e ZT W[\]S V[VVS V^TYSTVZ _[TYU [T^ dSVS\c ZT^V^ dZ\SbZUTS ^_
WU\\Za` UTdSTVS dS_ `[TVU ZTlTZV^c STVS ] ZWZTU ^ _ TS_ `\Zc U ZTVU\TU n` S\ _S W[\]S aZTYU_^\Z
ZT _ _^ aZV[^bZUTS PS _^ aVSaa^ e WUT }[^_WXS `\SWZa^bZUTSy f Q|SVV[^TdU [T^ [_VS\ZU\S V\^aoU\h
c ^bZUTS e ^RRZ^cU ^__U\^ WXS _S TUaV\S W[\]S `^aa^TU V[VVS ` S\ [T `[TVU U\dZT^\ZU � aZ `[ PU
d[T}[S dSlTZ\S [T `[TVU ZTlTZV^c STVS ] ZWZTU TS__ mZTVU\TU dZ U\dZTS 1 WUc S [T `[TVU U\dZh
T^\ZU a[__ mU``U\V[TU dZ] ZaU\S SWWSbZUT^_S dS__^ a[` S\lWZS UVVST[V^ V\^c ZVS 1 V\^aoU\c ^bZUTZ
a[WWSaaZ]S f
³ µ¡ì¤´º ¥ ·´¢§¥¢¥¨
q }[SaVU `[TVU ` UaaZ^c U ZTWUc ZTWZ^\S ^ WUTaZdS\^\S Z_ `\UR _Sc ^ dS__^ dSlTZbZUTS VSWTZW^
dSZ `[TVZ ZTlTZV^c STVS ]ZWZT Z f k S__ mUVVZW^ cUdS\T^ e [T^ dSlTZbZUTS VSWTZW^ dS]S SaaS\S
d^V^ ZT cUdU WXS aZ^ V\^d[WZR Z_S ZT VS\c ZTZ dZ _UYZW^ oU\c ^_S e YSTS\^_c STVS TS__ m^cRZVU
dS__^ VSU\Z^ dSY_Z ZTaZSc Z e S T^V[\^_c STVS Z_ V\^VV^VU pQT\Z}[SahiXZaZT Zr e aZ^ ` S\ Z_ ` S\ZUdU ZT
W[Z aZ WU__U W^ e aZ^ ` S\ aWS_V^ WUTa^` S]U_S nWo\ f pQT\Z}[SahiXZaZT Z e `\So^bZUTSry e TUT aSc`\S
aZ ^VVZSTS ^ aV^Td^\d dZ \ZYU\S oU\c ^_S o^WZ_c STVS \ZWUTd[WZR Z_Z ^ }[S__Z cUdS\TZ f �^_S
`\UR _Sc ^ aZ ^WWSTV[^ TS_ W^aU dSZ `[TVZ ZTlTZV^c STVS ] ZWZT Z e ZT }[^TVU _S \S_^VZ]S dSlTZbZUTZ
aUTU a[YYS\ZVS ` Z P[ WXS aV^R Z_ZVS f
�UZWX �S ZT }[SaVU _^]U\U WZ aScR\^ U``U\V[TU aV^R Z_Z\S _ mS}[Z]^_STb^ dS__S ]^\ZS dSlTZbZUh

TZ WXS aZ V\U]^TU ZT _SVVS\^V[\^ e ]SdZ^cU WUc S WZ PU `[ PU SaaS\S o^VVU f
�^ c^TZS\^ dZ `\U WSdS\S ` Z P[ T^V[\^_S a^\SRR S }[S__^ dZ \Z` U\V^\S ZT oU\c ^ VSWTZW^ _S

]^\ZS dSlTZbZUTZ S dZc UaV\^\TS ZT c ^TZS\^ oU\c ^_S _ mS}[Z]^_STb^ f iUaP� `\U WSdSTdU ` S\ PU e TS_W^aU dZ aZV[^bZUTZ WUc S }[S__^ dS_ V\^VV^VU pQT\Z}[SahiXZaZT Zr e dU]\SccU WUc[T}[S d^\S
Sa^[\ZSTVZ YZ[aVZlW^bZUTZ ` S\ _^ ~V\^d[bZUTS� ZT oU\c ^ VSWTZW^ dS__ mZc` UaV^bZUTS U\ZYZT^\Z^ f
É ^ V^_S `\UR _Sc ^ a[aaZaVS ^TWXS ` S\ Z V\^VV^VZ c UdS\TZ e ZT o^VVZ TUT aSc`\S _^ dZc UaV\^bZUTS
dS__ mS}[Z]^_STb^ dZ dSlTZbZUTZ oU\c ^_Z PS [T o^VVU oU\c ^_S e c ^ a` SaaU ^VVZSTS ^TWX mSaaU ^__^
~V\^d[bZUTS� d^_ _ZTY[^YYZU U\dZT^\ZU ^ }[S__U oU\c ^_S f
gV^TdU WUaP� _S WUaS e V^TVU ]^_S d^\S [T m[TZW^ dSlTZbZUTS oU\c ^_S e S a[WWSaaZ]^c STVSdZcUaV\^\S `\U` UaZbZUTZ WXS Z__[aV\ZTU ZT c ^TZS\^ aUddZao^WSTVS WUc S }[SaV^ dSlTZbZUTS aZ

WU__SYXZ ^__S ^_V\S f
Qa^c ZTZ^cU U\^ ` Z P[ ZT dSVV^Y_ZU _^ dSlTZbZUTS c SdZ^TVS aWU``Z^c STVZ WXS V\U] Z^cU

ZT pw^\VaXU\TS e W^` ZVU_U � e `^\^Y\^oU � e `^Y f ���r e ]^_Zd^ ` S\ [T^ }[^_aZ^aZ a[` S\lWZS _ZaWZ^
S WXS U\^ \Z` U\VZ^cU ZTVS\^c STVS nT^V[\^_c STVS V^_S dSlTZbZUTS PS d^V^ TS__ m^cRZVU dS__^
VSU\Z^ dSY_Z aWXSc Z � ` S\ W[Z ~a[` S\lWZS _ZaWZ^� oU\c ^_c STVS aV^ ` S\ ~aWXSc^ \SYU_^\S e aS`h
^\^VU e ZTVSY\U e dZ VZ` U lTZVU a[ [T W^c`U ^_YSR\ZW^c STVS WXZ[aU Y� S }[^TdU aZ `^\_^ dZ
`[TVZ aZ aUVVZTVSTdS WXS aZ^TU WXZ[aZy f
. /«¯®¯ª« ²±²± gZ^ þ [T^ a[` S\lWZS _ZaWZ^ f q __U\^ UYTZ `[TVU a[ UYTZ a[` S\lWZS þ Û e
UVVST[V^ d^ þ V\^c ZVS [T^ a[WWSaaZUTS lTZV^ dZ V\^aoU\c ^bZUTZ c UTUZd^_Z e PS WXZ^c ^VU » ¼§·¡
¥§È §¥·£º ´§·´ ½¥¢¥§ ¡ dZ þ f gS � � þ ÛÛ Î þ Û PS [T m[_VS\ZU\S a[WWSaaZUTS dZ V\^aoU\c ^bZUTZ
c UTUZd^_Z e S aS � ÛÛ A þ ÛÛ PS [T `[TVU TS__ m^` S\VU dU]S � PS [T ZaUcU\lacU e ^__U\^ ZdSTVZlh
WXZ^cU � ÛÛ WUT � n� ÛÛ y WUc S `[TVZ ZTlTZV^c STVS ] ZWZT Z dZ þ f
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q]]S\VZ^c U WXS TS_ `\SaSTVS _^]U\U TUT ^aa[c S\ScU }[SaV^ dSlTZbZUTS c ^ [T m^_V\^ e
WXS dZc UaV\S\Sc U SaaS\S S}[Z]^_STVS ^ }[SaV^ e TS_ aSTaU `\SWZa^VU ZT `\SWSdSTb^ f
iUc ZTWZ^cU ^d UaaS\]^\S WXS ^TWXS }[SaV^ dSlTZbZUTS TUT PS d^V^ ZT VS\c ZTZ aV\SVh

V^c STVS oU\c ^_Z e S WXS _^ V\^d[bZUTS ZT V^_Z VS\c ZTZ PS c STU ZccSdZ^V^ dZ }[^TVU aScR\Z f
�SdZ^cU R\S]Sc STVS }[^_Z `\UR _Sc Z ` UaaUTU aU\YS\S f
iZ aUTU d[S c ^TZS\S dZ ZTVS\`\SV^\S _^ dSlTZbZUTS �f�f i Z PU dZ` STdS d^_ o^VVU WXS ` S\

V\^aoU\c ^bZUTS cUTUZd^_S aZ `[ PU ZTVSTdS\S aZ^ [T cU\lacU dZ aWU``Z^c STVU ZT [T `[TVU e
TS_ aSTaU dS__S dSlTZbZUTZ dZ pw ^\VaXU\TS e W^` ZVU_U {{ e `^\^Y\^oU �r e aZ^ [T^ }[^_aZ^aZ V\^aoU\h
c ^bZUTS S}[Z]^_STVS ^ }[SaV^ ^ c STU dZ ZaUcU\lac Zf qT^_ZbbZ^c U _^ `\Zc ^ Zc`UaV^bZUTS f

pU\c ^_c STVS e ^ TU\c ^ dS__S dSlTZbZUTZ e [T^ V\^aoU\c ^bZUTS cUTUZd^_S PS [T cU\lacUW � þ Û Î þ e dU]S þ Û PS Z_ `\UZSVVZ] Zbb^VU dS_ o^aWZU dZ é� h^_YSR\S Y\^d[^VS Q Ì ]S^*G S edU]S G PS Z_ o^aWZU dZ ZdS^_Z d Z [T `[TVU dZ þ f �UZWX �S Z_ `\UZSVVZ] Zbb^VU aZ UVVZSTS ZTWU__^TdU Y_Z
aWXSc Z � áªV nQ nå yy ^_ ]^\Z^\S dZ å V\^ V[VVZ Y_Z ^` S\VZ ^� TZ dZ þ e [T `[TVU dZ þ Û a^\ P̂ [T^
U`` U\V[T^ W_^aaS dZ S}[Z]^_STb^ dZ ZdS^_Z `\Zc Z UcUYSTSZ dS__S ]^\ZS ^_YSR\S Q nå y f kUT WZ
aU|S\c Z^cU ^d Sa^c ZT^\S WUa^ aZ^ oU\c ^_c STVS [T `[TVU a[ [T^ a[` S\lWZS UVVST[V^ d^ þ
V\^c ZVS TUT [T^ e c ^ `Z P[ V\^aoU\c ^bZUTZ c UTUZd^_Z � WZ ZTVS\Saa^ UaaS\]^\S WXS e ZT V^_ c UdU e
[T `[TVU ZTlTZV^cSTVS ] ZWZTU oU\c ^_c STVS \Za[_V^ SaaS\S [T^ W_^aaS e \Za` SVVU ^__^ \S_^bZUTS
dZ S}[Z]^_STb^ YSTS\^V^ d^__ mZdSTVZlW^bZUTS aV^R Z_ZV^ TS__^ dSlTZbZUTS �f�e dZ }[SaVZ UYYSVVZ
` Z[VVUaVU WUc`_ZW^VZ f i Z aZ \STdS a[RZVU WUTVU WXS dZc UaV\^bZUTZ aV\SVV^c STVS oU\c ^_Z WUT
[T^ V^_S dSlTZbZUTS \Za[_V^TU cU_VU ` UWU ^YS]U_Z f É ^ }[SaV^ Zc`UaV^bZUTS WUc`U\V^ ^TWXS
[T ^_V\U `\UR _Sc ^ WXS U\^ Sa^c ZTZ^cU f
iUTaZdS\Z^c U a[ þ d[S `[TVZ dZaVZTVZ _ S � e S aZ^ þ = _U aWU``Z^c STVU dZ þ ZT _ e

þ� _U aWU``Z^cSTVU dZ þ ZT � e nþ = y� _U aWU``Z^c STVU dZ þ = TS_ WU\\Za` UTdSTVS dZ � S
nþ� y= _U aWU``Z^c STVU dZ þ� TS_ WU\\Za` UTdSTVS dZ _ f �S a[` S\lWZ nþ = y� S nþ� y= aUTU
ZaUcU\oS ZT c ^TZS\^ T^V[\^_S f iUTaZdS\Z^c U [T `[TVU _ Ã a[_ dZ] ZaU\S SWWSbZUT^_S dZ _ ZTnþ� y= S Z_ a[U WU\\Za` UTdSTVS T^V[\^_S _ ÛÃ ZT nþ = y� � aSRR STS _ Ã S _ ÛÃ dSRR^TU dSlTZ\S_U aVSaaU `[TVU ZTlTZV^c STVS ]ZWZTU e TUT PS ` S\ TZSTVS WXZ^\U aS ZTaZSc ZaVZW^c STVS aZ^TU _U
aVSaaU UYYSVVU e T �S aS aZ^TU S}[Z]^_STVZ V\^c ZVS [T^ a[WWSaaZUTS dZ ZdSTVZlW^bZUTZ dS_ VZ` U
aV^R Z_ZVU TS__^ dSlTZbZUTS �f� nS ^TbZ WZ aUTU UVVZc Z cUVZ]Z ` S\ \ZVSTS\S WXS WZ PU aZ^ o^_aUy f

PQ `UaaZR Z_S ^__U\^ WXS _^ dSlTZbZUTS �f� dSRR^ SaaS\S ZTVS\`\SV^V^ oU\c ^_c STVS ZT
c ^TZS\^ dZ]S\a^ f PQ T^V[\^_S ZTo^VVZ dSlTZ\S ~aWU``Z^cSTVU dZ þ ZT _ � TUT aU_U Z_ c U\lacUW � þ Û Î þ dZ W[Z ^RRZ^cU lTU\^ `^\_^VU e c ^ }[^_aZ^aZ cU\lacU W Û � þ ÛÛ Î þ V^_S WXS
SaZaV^ [T ZaUcU\lacU õ � þ ÛÛ Î þ Û e V^_S WXS W Û Ì W Þ õ f �[SaV^ ZTVS\`\SV^bZUTS PS WUToU\h
V^V^ d^_ o^VVU WXS _U aWU``Z^c STVU X^ [T^ `\U`\ZSV P̂ [TZ]S\a^_S nWo\ f pw ^\VaXU\TS e W^` ZVU_U
{{ e `\U` UaZbZUTS � f�ury e S d[T}[S `[ PU SaaS\S dSlTZVU o[TVU\Z^_c STVS e ` S\WZ PU ^ c STU dZ ZaUh
c U\lac Z f q _V\U o^VVU WXS WUToU\V^ V^_S Zc`UaV^bZUTS PS WXS TS_ YZ P̂ WZV^VU VSU\Sc ^ a[__^
o^VVU\Zbb^bZUTS dS__S V\^aoU\c ^bZUTZ R Z\^bZUT^_Z d Z a[` S\lWZS e _S V\^aoU\c ^bZUTZ c UTUZd^_Z
aUTU aZW[\^c STVS ZTVSaS ^ c STU dZ ZaUcU\lac Z f
{T }[SaV mUVVZW^ e [T `[TVU ZTlTZV^c STVS ] ZWZTU \Za[_V^ SaaS\S [T^ W_^aaS dZ S}[Z]^_STb^ dZ

WU``ZS dS_ VZ` U n_ O W y e dU]S W � þ Û Î þ PS WUc`UaV^ dZ V\^aoU\c ^bZUTZ cUTUZd^_Z e _ A þ Û nU e
aS ]UY_Z^c U e dZ WU``ZS dS_ VZ` U n_ O nW Ã O � � �

O W� yy e dU]S _S W2 aUTU _S V\^aoU\c ^bZUTZ c UTUZd^_Z
WUc`UTSTVZ W y e S dU]S _ mS}[Z]^_STb^ PS dSlTZV^ VSTSTdU WUTVU dSY_Z ZaUc U\lac Z T^V[\^_Z S
dS__ mZdSTVZlW^bZUTS aV^R Z_ZV^ TS__^ dSlTZbZUTS �f�f
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gSRR STS _ mZc` UaV^bZUTS U\^ Sa` UaV^ aZ^ ^RR^aV^Tb^ aUddZao^WSTVS e PS U``U\V[TU aSYT^_^\S
[T m^_V\^ dSlTZbZUTS oU\c ^_S dSZ `[TVZ ZTlTZV^cSTVS ]ZWZT Z e WXS PS }[S__^ WXS aZ V\U]^ ZT
ps^\Zat Z e ^`` STdZWS ^_ W^` ZVU_U {{ e d Z � f � Z`c ^Tr f
kUVZ^cU WXS [T^ }[^_aZ^aZ WUc`UaZbZUTS dZ V\^aoU\c ^bZUTZ cUTUZd^_Z d Z a[` S\lWZ e W �

� Û Î � e PS R Z\^bZUT^_S e S }[ZTdZ ZTd[WS [T ZaUcU\lacU dSZ W^c`Z dS__S o[TbZUTZ \^bZUT^_Z
× n� y S × n� Û y f {TU_V\S e [T `[TVU _ A � Û e WXS TS__^ dSlTZbZUTS �f� PS [a^VU ` S\ ZTdZ] Zd[^\S
[T `[TVU ZTlTZV^c STVS ] ZWZTU dZ � e X^ ^TS__U _U W^_S éê � ÷= e WXS `[ PU SaaS\S \ZY[^\d^VUWUc S aUVVU^TS__U dZ × n� y UÌ × n� Û y e S V^_S aUVVU^TS__U WUTVZSTS _ m^TS__U _U W^_S dZ [T [TZWU`[TVU dZ � e WXS ` UZ PS _ m[TZWU `[TVU dZ � ZT W[Z PS TSWSaa^\ZU aWU``Z^\S ` S\ ` UVS\ dSlTZ\S_ nV[VVU WZ PU a^\ P̂ \ZoU\c[_^VU ZT dSVV^Y_ZU TS_ W^` ZVU_U {{{y f É ^ e Y\^bZS ^d [T \Za[_V^VU dZqRX�^Tt^\ nWo\ f pqRX�^Tt^\ e VSU\Sc ^ � e `^Y f �u�ry e a^``Z^cU WXS UYTZ aUVVU^TS__U _U W^_S
\SYU_^\S dZ dZc STaZUTS d[S dZ × n� y e WUTVSTSTVS _ m^TS__U _U W^_S dZ [T `[TVU nWXZ[aUy dZ � e PS
UVVST[VU TS__^ c ^TZS\^ ^`` ST^ dSaW\ZVV^ f �[T}[S V^_S aUVVU^TS__U `[ PU SaaS\S ^aa[TVU WUcS
dSlTZbZUTS oU\c ^_S dS_ `[TVU ZTlTZV^c STVS ] ZWZTU f �^ \S_^bZUTS V\^ Z `[TVZ ZTlTZV^c STVS
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É^ Ù Ì ÙÂÃ� Þ � ò nå y Ì � ÂÃ� Þ � ò nå y e d[T}[S e ` S\ _^ \S_^bZUTS V\Z^TYU_^\S nWo\ f `\U`UhaZbZUTS ÿ f�y e g` SW Ù Ì � ç Þ � Ì Zd� n¿ Ì éê nå yy S }[ZTdZ ng` SW Ùy nÊ y Ì � ç n_ y f �[T}[SWZ \Zd[WZ^cU ^ `\U]^\S _ m^aaS\VU ` S\ Ê S g` SW £ f
� mUcUcU\lacU £ e SaaSTdU [T^ _UW^_Zbb^bZUTS e ZTd[WS [T^ RZSbZUTS nÊ �Î £ÂÃ nÊ yy V\^ Y_Z

ZdS^_Z `\Zc Z dZ ¿ Ë S Y_Z ZdS^_Z `\Zc Z WUTVST[VZ ZT Ê nWo\ f pqVZ�^XhÉ ^WdUT^_d e W^` ZVU_U {{{ e
`\U`UaZbZUTS � f��nZ] yry e ` S\WZ PU g` SW £ PS [T UcSUcU\lacU a[__ mZcc^YZTS e _^ }[^_S e ` UZWX �S
_^ \S_^bZUTS Ê A 8¬9 S}[Z]^_S ^ ¬ Õ Ê e PS `\U`\ZU _ mZTaZSc S dS__S YSTS\Zbb^bZUTZ dZ Ê e WUcS
]U_S]^cU f
�S\ dZc UaV\^\S _ m[ _VZc ^ ^|S\c ^bZUTS e UaaS\] Z^cU WXS e d^VU WXS Y_Z UcUcU\lac Z dZ

_U W^_Zbb^bZUTS dZ|S\ZaWUTU ` S\ ZaUcU\lac Z dSZ dUc ZTZ S Z c U\lac Z W^TUTZWZ d Z|S\ZaWUTU
` S\ ZaUcU\lac Z dSZ dUc ZTZ e R^aV^ dZc UaV\^\S _ m^aaS\VU ` S\ Ó Ì ¿Ë f kS_ dZaWU\aU o^VVU
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aU`\^ e aS å Ì g`SW ¿ e � Ì Zd�� �� � e aZ X^ g` SW Ù Ì ����� � e S }[ZTdZ g` SW £ Ì � ÂÃ���� � Þg` SW î���� � Ë Þ g` SW Ú Ì æË ���� � Þ g` SW Ú e S d[T}[S PS [T cU\lacU W^TUTZWU f +,
o¡º» ¡µ·£º ´§·¡ ¸´¥ º ¡µÈ ¶º ¥ ¢£§¡§¥¢¥ µ¥¶» ´··¡ £¤ ¤´ ¶» ´¢¥£¤¥¦¦ £¦¥¡§¥¨
� áª�ªà¯®¯ª« ã±- ± ¾ ¥£§¡ _ O 7 A � Ä ¢¡§ _ ¶» ´¢¥£¤¥¦¦£¦¥¡§ ´ ¸¥ 7 ¨ � ¤ ¤¡µ£ ´¶¥¶·´ ¼§ ¼§¥¢¡
º ¡µÈ ¶º ¡ æ<= � þ < Î þ = ·£¤´ ¢Á ´ æ< Ì æ= Þ æ<= Ä ¢¥¡ ¹́ ·£¤´ ¢Á ´ ¶¥£ ¢¡ºº¼·£·¥½ ¡ ¥¤ ¸¥£Òµ£ºº £
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þ = 2¦ÍÎ � �

� !" �# $%&'!�� � ( �UZWX �S _ A 87 9 e UYTZ ZTVU\TU dZ _ PS ^TWXS ZTVU\TU dZ 7 e ` S\WZ PU e `\SaU
[T cU\lacU W^TUTZWU \S_^VZ]U ^ _ e æ= � þ = Î � e S [TU \S_^VZ]U ^d 7 e æ< � þ < Î � e æ<
o^VVU\Zbb^ ` S\ UYTZ ZTVU\TU ^` S\VU dZ _ e S d[T}[S ` S\ _^ `\U`\ZSV P̂ [TZ]S\a^_S dZ æ= nWo\ f
`\U`UaZbZUTS � f�y aZ X^ _ m^aaS\VU f +,
ßààá¬â®¯ª« ã±²° ± kUVZ^cU WXS e aSc`\S ` S\WX �S Z_ aZaVSc ^ dSY_Z ZTVU\TZ dZ _ PS [T
aUVVUaZaVSc ^ dZ }[S__U WUaVZV[ZVU d^Y_Z ZTVU\TZ dZ 7 e W mPS [T^ c ^``^ T^V[\^_S V\^ Z _Zc ZVZ d Z\SVVZ
éê ÷= S éê ÷< nUVVST[V^ [VZ_Zbb^TdU _^ `\U`\ZSV P̂ [TZ]S\a^_S dS_ _Zc ZVS dZ\SVVU e ZT c ^TZS\^
^T^_UY^ ^ }[^TVU U\^ o^VVU ` S\ Y_Z aWXSc Zy e WXS WXZ^c S\ScU c^``^ dZ _U W^_Zbb^bZUTS î= < f
qTWXS }[SaV^ TUV^bZUTS a^\ P̂ \Z[VZ_Zbb^V^ ZT W^aZ aZc Z_Z f {_ TUcS dZ c ^``^ dZ _U W^_Zbb^bZUTS
PS ^TWXS }[Z YZ[aVZlW^VU d^_ o^VVU WXS î= < WU\\Za` UTdS ^d [T^ c ^``^ dZ _U W^_Zbb^bZUTS o\^
^TS__Z ¿ Ë Î ¿ ® e dU]S ¿ PS [T ^TS__U S Ê S ¬ aUTU ZdS^_Z d Z ¿ WUT ¬ Õ Ê n^ ]U_S\ SaaS\S ` ZYTU_Z e
^TWXS }[SaV^ PS [T UcUcU\lacU dZ _U W^_Zbb^bZUTS aU_U ^ c STU dS__ mZaUc U\lacU T^V[\^_S
V\^ ¿ ® S _^ _U W^_Zbb^bZUTS dZ ¿ Ë \Za` SVVU ^_ WU\\Za` UTdSTVS dZ ¬y f
� áª�ªà¯®¯ª« ã ±²²± � ´¤ ¤£ ¶¥·¼£¦¥¡§ ´ ¸´¤ ¤£ » µ¡» ¡¶¥¦¥¡§ ´ � ¨¯Ä ¶ ´ þ = Ì g`SW éê ÷= Ä þ < Ì
g` SW éê ÷< Ä æ= Ì æ= ê Ä æ< Ì æ<ê Ä ¶¥ Á£ æ<= Ì g`SW î= < ¨
� !" �# $%&'!�� � ( gS å PS [T }[^_aZ^aZ ZTVU\TU ^� TS dZ _ nS }[ZTdZ dZ 7 y e ^__U\^ PS WUcc[V^VZ]U
Z_ d Z^Y\^cc^ éê nå y ¤ ¥ ¦ÍÎ éê ÷=

¤¥ ; §̈¤¦ ;
éê ÷< �

q``_ZW^TdU Z_ o[TVU\S g` SW S WUc`UTSTdU WUT _ mZaUc U\lacU T^V[\^_S � ÂÃç � g` SW éê nå y Ìg` SW éç nå y �ÍÎ å aZ X^ Z_ d Z^Y\^cc^
g`SW éê ÷<
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g` SW éê ÷= 2¦ ¥ÍÎ å �
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iUc`UTSTdU ^TWU\^ WUT _ mZccS\aZUTS æç ê � å Î � UVVSTZ^cU Z_ d Z^Y\^cc^ dS__^ `\U`Uh
aZbZUTS � f� e WUT g` SW î= < ^_ ` UaVU dZ æ<= nVSTSTdU WUTVU WXS aVZ^c U a[`` UTSTdU þ Ì
g` SW éê ÷= e SWW fy f �S\ _ m[TZWZV P̂e aZ X^ g` SW î= < Ì æ<= e WUc S ]U_S]^cU f +,
ßààá¬â®¯ª« ã±²ã ± qT^_UY^c STVS ^ }[^TVU o^VVU ZT `\SWSdSTb^ e TUT PS dZ� WZ_S `\U]^\S
WXS aS ¿ PS [T ^TS__U e aS Ê O ¬ A g` SW ¿ e WUT ¬ Õ Ê e S aS ZTlTS WUTaZdS\Z^c U Z cU\lac Z
W^TUTZWZ d^VZ d^Y_Z a` SVV\Z dSY_Z Uc UcU\lac Z dZ _U W^_Zbb^bZUTS e ^__U\^ æË ® Ì g` SW £ e dU]S £
PS _ mUcUcU\lacU dZ _U W^_Zbb^bZUTS ¿Ë Î ¿ ® f
� áª�ªà¯®¯ª« ã±²ä ± � ´¤ ¤£ ¶¥·¼£¦¥¡§ ´ ¸´¤ ¤£ » µ¡» ¡¶¥¦¥¡§ ´ � ¨¯Ä ¥¤ º ¡µÈ ¶º ¡ æ<= � þ < Î þ =
¹́ ¼§ º ¡µÈ ¶º ¡ ¢£§¡§¥¢¡ µ´¤£·¥½¡ £¤ ¤ Å¼§¥¢¡ ¢¡µµ¥¶» ¡§¸´§·´ æÂÃ= n7 y ¸¥ 7 ¥§ þ = ¨
� !" �# $%&'!�� � ( �^ WUTV\UZcc^YZTS æÂ Ã= n7 y PS WUaVZV[ZV^ d^ [T [TZWU `[TVU ` S\WX �S æ= PS[T Uc SUcU\lacU a[__ mZcc^YZTS f �S\ dZc UaV\^\S WXS æ<= PS [T cU\lacU W^TUTZWU e R^aV^
dZcUaV\^\S _^ `\U`\ZSV P̂ [TZ]S\a^_S � f� f gS õ � ö Î þ = PS [T cU\lacU WXS o^VVU\Zbb^ V\^c ZVS
UYTZ ZTVU\TU dZ æÂÃ= n7 y e æ= Þ õ � ö Î � o^VVU\Zbb^ V\^c ZVS UYTZ ZTVU\TU dZ 7 f �[T}[S SaZaVS[T [TZWU õ< � ö Î þ < V^_S WXS æ< Þ õ< Ì æ= Þ õ e WUaP� d^ ^]S\S Z_ d Z^Y\^cc^
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dU]S _^ `^\VS ² S Z_ ` S\Zc SV\U SaVS\TU aUTU WUcc[V^VZ] Z f gS cSVVZ^cU æ<= Þ õ< ^_ ` UaVU dZ
õ e ` UZWX �S ² PS WUcc[V^VZ]U e Z_ ` S\Zc SV\U SaVS\TU \SaV^ WUcc[V^VZ]U f É ^ ` S\ _^ `\U`\ZSV P̂
[TZ]S\a^_S dZ æ= e õ PS _ m[TZWU WXS WUc`UaVU WUT æ= d P̂ æ= Þ õ e ` S\WZ PU õ Ì æ<= Þ õ< e WZU PS ^TWXS
_^ `^\VS ã dS]S SaaS\S WUcc[V^VZ]^ f � m^_V\UTdS e V\^ Z c U\lac Z ö Î þ < e õ< PS _ m[TZWU WXS
\STdS WUcc[V^VZ]^ _^ `^\VS ã ` S\WX �S PS _ m[TZWU WXS \STdS WUc[V^VZ]U Z_ ` S\Zc SV\U SaVS\TU f
�[T}[S æ<= X^ _^ ]U_[V^ `\U`\ZSV P̂ [TZ]S\a^_S S ` S\WZ PU PS [T cU\lacU W^TUTZWU \S_^VZ]U ^
æÂÃ= n7 y f
o¡º» ¡µ·£º ´§·¡ ¸´¥ º ¡µÈ ¶º ¥ ¢£§¡§¥¢¥ µ¥¶» ´··¡ £¥ º ¡µÈ ¶º ¥ ¸¥ ¶ ¢Á ´º ¥¨
� áª�ªà¯®¯ª« ã ±²ô ± ¾¥£ õ � � Î ö ¼§ º ¡µÈ ¶º ¡ ¸¥ ¶¢Á ´º ¥Ä ´ ¶¥£ _ A � Ä � Ì õ n_ y ¨
¾ ´ æ � þ Î � ¹́ ¼§ º ¡µÈ ¶º ¡ ¢£§ ¡§¥¢¡ µ´¤£·¥½ ¡ £ _ ´ ° � 
 Î � ¹́ ¼§ º ¡µÈ ¶º ¡ ¢£§¡§¥¢¡
µ´¤£·¥½¡ £ � Ä ´¶¥¶·´ ¼§ ¼§¥¢¡ º ¡µÈ ¶º ¡ õ= � ·£¤´ ¢Á ´ ¶¥£ ¢¡ºº¼·£·¥½¡ ¥¤ ¸¥£Òµ£ºº £
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 Ì g` SW é³ ÷� Ä æ Ì æ= ê Ä ° Ì æ�³ Ä ¸´½´ £½´µ¶¥ õ= � Ì
g` SW õ ò= ¨
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� !" �# $%&'!�� � ( iUTaZdS\Z^c U õ Þ æ � þ Î ö f �UZWX �S æ o^VVU\Zbb^ V\^c ZVS UYTZ ZTVU\TU
^` S\VU dZ _ e õ Þ æ o^VVU\Zbb^ V\^c ZVS UYTZ ZTVU\TU ^` S\VU dZ � e S d[T}[S e ` S\ _^ `\U`\ZSV P̂
[TZ]S\a^_S dZ ° e SaZaVS [T [TZWU cU\lacU õ= � V^_S WXS aZ^ WUcc[V^VZ]U n�y f
gS í PS [T ZTVU\TU ^� TS dZ � S å PS [T ZTVU\TU ^� TS dZ _ WUTVST[VU ZT õ ÂÃ ní y e aZ X^

Z_ d Z^Y\^cc^ WUcc[V^VZ]U
é³ ní y ¤ ´ ±ÍÎ é³ ÷�

§̈© §̈ø N¦
éê nå y ¤ ¥ ¦ÍÎ éê÷=

O

dU]S Ù Ì îø ùú ûï üç Þ õ ò ní y f q``_ZW^TdU Z_ o[TVU\S g` SW S WUc`UTSTdU WUT Y_Z ZaUcU\lac ZT^V[\^_Z g` SW é³ ní y Ì g`SW éï ní y UÌ í S g` SW éê nå y Ì g` SW éç nå y UÌ å e aZ X^ Z_d Z^Y\^cc^ WUcc[V^VZ]U g` SW éê ÷= 2¦ ¥ÍÎ å
§̈�� �� ø N¦ §̈ø µ¥ ¶´

g` SW é³ ÷� 2±´ÍÎ í �
iUc`UTSTdU ^TWU\^ WUT _S ZccS\aZUTZ ^` S\VS dZ å S dZ í e UVVSTZ^cU Sa^VV^c STVS Z_ d Z^h
Y\^cc^ n�y WUT g` SW õ ò= ^_ ` UaVU dZ õ= � f �S\ _ m[TZWZV P̂e g` SW õ ò= Ì õ= � e WUcS ]U_S]^cU f+,
ßààá¬â®¯ª« ã ±²ý ± iUTaS\]^TdU _S TUV^bZUTZ dS__^ `\SWSdSTVS dZc UaV\^bZUTS e aZ^TU U\^
õ � � Î ö S � � ö Î í d[S cU\lac Z S aZ^ _ A � e � Ì õ n_ y e · Ì � n� y f gZ dZc UaV\^
a[R ZVU WXS nõ Þ � y= ¸ Ì õ= � Þ ��¸ f {To^VVZ e d^VU WXS õ= � WXZ[dS Z_ d Z^Y\^cc^ n�y S ��¸ TS
WXZ[dS [TU ^T^_UYU nWZU PS n�y e WUT ö ^_ ` UaVU dZ � e í ^_ ` UaVU dZ ö e SWW fy e ^__U\^ õ= � Þ ��¸
WXZ[dS Z_ d Z^Y\^cc^ WXS dSlTZaWS nõ Þ � y= ¸ nWZU PS e c[V^VZa c[V^TdZa e aSc`\S n�yy f
gZ X^ `UZ WXS aS õ � � Î ö PS [T ZaUcU\lacU S õ n_ y Ì � ^__U\^ õ= � PS [T ZaUcU\lacU f

{To^VVZ nZdê y= = Ì Zd� n` S\WX �S STV\^cRZ WXZ[dUTU Z_ aU_ZVU dZ^Y\^cc^y S ^T^_UY^cSTVS
nZd³ y�� Ì Zd� f �[T}[S õ= � Þ õ�= Ì nZdê y= = Ì Zd� S õ�= Þ õ= � Ì nZd³ y�� Ì Zd� e WZU PS
õ�= PS _ mZT]S\a^ dZ õ= � f
©ªáª ¹¹âá¯ª ã ±²� ± ¾ ¥£ õ � � Î ö ¼§ º ¡µÈ ¶º ¡ ¸¥ ¶¢Á ´º ¥Ä ¶¥£ í ¼§ £» ´µ·¡ ¸¥ ö ´
å Ì õ ÂÃ ní yÄ ·£¤´ ¢Á ´ õ ëç ÷ï ¶¥£ ¼§ ¥¶¡º ¡µÈ ¶º ¡Ä ¶¥£ _ A å ´ � Ì õ n_ y Ä ´ ¶¥£ ¥§È § ´
æ � þ Î � ¼§ º ¡µÈ ¶º ¡ ¢£§ ¡§¥¢¡ µ´¤£·¥½¡ £ _ ¨ � ¤ ¤¡µ£ õ Þ æ ¹́ ¼§ º ¡µÈ ¶º ¡ ¢£§¡§¥¢¡ µ´¤£·¥½¡
£ � ¨
� !" �# $%&'!�� � ( gZ^TU æç S æï _S ZccS\aZUTZ S ° � 
 Î í [T cU\lacU W^TUTZWU \S_^VZ]U
^ � f �UZWX �S _ A å S � A í e S d^VU WXS Z cU\lac Z W^TUTZWZ o^VVU\Zbb^TU ` S\ _S ZTW_[aZUTZ
dZ ZTVU\TZ ^` S\VZ e SaZaVUTU æÛ � þ � Î å S ° Û � 
� Î í V^_Z WXS æ Ì æç Þ æÛ S ° Ì æï Þ ° Û f gZ
]S\ZlW^ o^WZ_c STVS e WUT _^ `\U`\ZSV P̂ [TZ]S\a^_S e WXS æÛ S ° Û aUTU cU\lac Z W^TUTZWZ \S_^VZ] Z
\Za` SVVZ]^c STVS ^ _ S � f �[T}[S õ Þ æ Ì õ Þ æç Þ æÛ Ì æï Þ nõ ëç ÷ï y Þ æÛ Ì æï Þ ° Û Þ nõ ëç ÷ï y= � Ì° Þ nõ ëç ÷ï y= � f �UZWX �S ° PS [T cU\lacU W^TUTZWU \S_^VZ]U ^ � e S ` UZWX �S nõ ëç ÷ï y= � PS [T
ZaUcU\lacU e ZT }[^TVU õ ëç ÷ï PS [T ZaUcU\lacU e _ m^aaS\VU PS `\U]^VU f +,
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º ¡µÈ ¶º ¥ ì¥µ£¦¥¡§£¤¥ ¸¥ ¶ ¢Á ´º ¥¨
�SdZ^cU U\^ WUc S ^_W[TZ c U\lac Z W^TUTZWZ aZ^TU [VZ_Z ` S\ dSlTZ\S Z c U\lac Z R Z\^bZUT^_Z
d Z aWXSc Z f �S\ aV^R Z_Z\S V^_S dSlTZbZUTS e aZ ` UV\SRR S ` STa^\S dZ aSY[Z\S _^ o^_a^\ZY^ dS__^
dSlTZbZUTS ]^_Zd^ ` S\ _S ]^\ZSV P̂ nWo\ f pw ^\VaXU\TS e W^` ZVU_U { e `^\^Y\^oU ury e V[VV^] Z^ ZT
p�\UVXSTdZSWth� ZS[dUTT �S e W^` ZVU_U { e � f� fur PS d^V^ [T^ dSlTZbZUTS ` Z P[ dSR U_S e _^ }[^_S ^d
SaSc`ZU TUT Zc`_ZW^ WXS [T cU\lacU RZ\^bZUT^_S ZTd[W^ [T ZaUcU\lacU a[ [T ^` S\VU e
T PS WXS SaaU ^RRZ^ [T ZT]S\aU f kUZ WZ ^VVS\\Sc U ^ V^_S dSlTZbZUTS e WXS U\^ ^TdZ^cU ^d
Sa^c ZT^\S f
. /«¯®¯ª« ã±²� ± iXZ^c S\ScU » ¼§·¥ Ò ´§ ´µ¥¢¥ º £¶¶¥º £¤¥ Z `[TVZ YSTS\ZWZ dSZ WXZ[aZ Z\h\Zd[WZR Z_Z c ^aaZc ^_Z d Z [TU aWXSc ^ f
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�2� ¿
þ � §̈ø

²�
ö

�

� !" �# $%&'!�� � ( n^y À nR y f p Zaa^VU � e R^aV^ WUTaZdS\^\S Z_ d Z^Y\^cc^ WUcc[V^VZ]U
g` SW éê ÷¾� 2Á� IÍÎ �

§̈���� ø NÁ� §̈ø
g` SW é³ ÷<� 2;� ÂÍÎ ö �

�UZWX �S g` SW õ ò¾� PS [T ZaUcU\lacU e æ<�³ Þ g` SW õ ò¾� PS [T cU\lacU W^TUTZWU \S_^VZ]U ^d 7� e
S d[T}[S R^aV^ ` U\\S þ � Ì g` SW éê ÷¾� e æ� Ì æ¾� ê S ° � Ì æ<� ³ Þ g` SW õ ò¾� fnR y À n^y f p Zaa^VU � e ` UZWX �S æ� S ° � aUTU cU\lac Z W^TUTZWZ \S_^VZ] Z ^ »� S 7� e SaZaVUTU
ZaUcU\lac Z Ü � þ � �ÍÎ g`SW éê ÷¾� S Ý � þ � �ÍÎ g`SW é³ ÷<� e WXS \STdUTU WUcc[V^VZ]S _S
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`^\VZ ² S ã dS_ dZ^Y\^cc^
þ �
§̈Ã ² 2�
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§̈���� ø NÁ� ä §̈ø

g` SW é³ ÷<� 2;� ÂÍÎ ö
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�UZWX �S ^TWXS _^ `^\VS ä PS WUcc[V^VZ]^ e a^\ P̂ WUcc[V^VZ]U Z_ ` S\Zc SV\U SaVS\TU
þ � 2�ÍÎ �
§̈Æ §̈ø
þ � ²�ÍÎ ö
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dU]S � Ì ÝÂÃ Þ ng` SW õ ò¾� y Þ Ü f É ^ `S\ Z` UVSaZ ^TWXS
þ � 2�ÍÎ �
§̈JK�� §̈ø
þ � ²�ÍÎ ö

PS WUcc[V^VZ]U f �S\ _ m[TZWZV P̂ dS_ c U\lacU WXS WXZ[dS ^ aZTZaV\^ }[SaVZ [ _VZc Z d[S dZ^Y\^c h
c Z nWo\ f }[^TVU dSVVU `\Zc ^ a[_ WUc`U\V^c STVU dSZ cU\lac Z W^TUTZWZ \Za` SVVU ^Z cU\lac Z
dZ aWXSc Zy e aZ X^ ÝÂÃ Þ ng` SW õ ò¾� y Þ Ü Ì Zd�� e d[T}[S g` SW õ ò¾� Ì Ý Þ ÜÂÃ S }[ZTdZ g` SW õ ò¾�PS [T ZaUcU\lacU � S WUaP� ^TWXS õ ò¾� f +,
. /«¯®¯ª« ã±²- ± T cU\lacU WXS aUddZal _S WUTdZbZUTZ S}[Z]^_STVZ n^y e nR y dS__^ `\U`Uh
aZbZUTS � f�� aZ d ZWS ì¥µ£¦¥¡§£¤´f
ßààá¬â®¯ª« ã ±ã° ± gZ^ õ � � Î ö [T cU\lacU dZ aWXSc Z ZTVSY\Z f TU aWXSc ^ ZTVSY\U e
SaaSTdU Z\\Zd[WZR Z_S e X^ [T [TZWU `[TVU YSTS\ZWU c ^aaZc ^_S f gZ^TU ^__U\^ 7ê Sd 7³ Z `[TVZ
YSTS\ZWZ c ^aaZc ^_Z \Za` SVVZ]^c STVS dZ � S dZ ö f �^ RZ\^bZUT^_ZV P̂ d Z õ S}[Z]^_S ^__U\^ ^
\ZWXZSdS\S WXS õ n7ê y Ì 7³ S WXS õ ò<I � é³ ÷<Â Î éê ÷< I aZ^ [T ZaUcU\lacU f É ^ õ n7ê y Ì 7³
S}[Z]^_S ^ dZ\S WXS õ PS dUc ZT^TVS e WZU PS õ n� y Ì ö � ZTo^VVZ õ n7ê y Ì 7³ À ö Ç õ n� y Ç

�u



87³ 9 Ì ö À õ n� y Ì ö S ]ZWS]S\a^ õ n� y Ì ö À ö Ç 8õ n7ê y9 Ç õ n87ê 9y Ì õ n� y Ì ö À8õ n7ê y9 Ì ö e WZU PS õ n7ê y PS [T `[TVU YSTS\ZWU dZ ö e S ` S\WZ PU PS 7³ f {TU_V\S e ` S\ dSlTZbZUTS e
× n� y �Ì éê ÷< I S × nö y �Ì é³ ÷<Â aUTU Z W^c`Z dS__S o[TbZUTZ \^bZUT^_Z \Za` SVVZ]^cSTVS dZ� S dZ ö e S õ ò< I PS ^``[TVU }[S__^ WXS aZ WXZ^c ^ _^ c ^``^ ZTdUVV^ d^ õ a[ V^_Z W^c`Z f {TdSlTZVZ]^ e [T cU\lacU dZ aWXSc Z ZTVSY\Z PS R Z\^bZUT^_S aS S aU_U aS PS dUc ZT^TVS S ZTd[WS
[T ZaUcU\lacU dSZ W^c`Z dS__S o[TbZUTZ \^bZUT^_Z f {T `^\VZWU_^\S e [T cU\lacU dZ ]^\ZSV P̂
WXS aZ^ R Z\^bZUT^_S TS_ aSTaU dS__S ]^\ZSV P̂e PS ^TWXS [T cU\lacU RZ\^bZUT^_S dZ aWXSc Ze
VSTSTdU `\SaSTVS pw ^\VaXU\TS e W^` ZVU_U { e `^\^Y\^oU u e WU\U__^\ZU u f� nZZZyr nT^V[\^_c STVS
ZdSTVZlWXZ^cU _S ]^\ZSV P̂ }[^aZ `\UZSVVZ]S S Z c U\lac Z ZT aSTaU W_^aaZWU e WUT _S ]^\ZSV P̂ }[^aZ
`\UZSVVZ]S S Z c U\lac Z TS_ aSTaU dSY_Z aWXSc Z e WU\\Za` UTdSTVZ V\^c ZVS Z_ o[TVU\S dSaW\ZVVU
ZT pw ^\VaXU\TS e W^` ZVU_U {{ e `^\^Y\^oU � e `\U`UaZbZUTS � f�r � Wo\ f ^TWXS pZR Zd fe `^\^Y\^oU u e
`\U`UaZbZUTS u f�ÿry f �[VV^] Z^ [T^ c ^``^ RZ\^bZUT^_S dZ ]^\ZSV P̂e ` UZWX �S `[ PU TUT SaaS\S
dSlTZV^ ZT V[VVU Z_ dUc ZTZU e TUT PS ZT YSTS\^_S [T cU\lacU RZ\^bZUT^_S f
�S\ _S ]^\ZSV P̂ a^`` Z^cU WXS [T^ c ^``^ \^bZUT^_S PS R Z\^bZUT^_S aS S aU_U aS ZTd[WS [T

ZaUcU\lacU dZ ^` S\VZ nWo\ f pw ^\VaXU\TS e W^` ZVU_U { e `^\^Y\^oU u e WU\U__^\ZU u f� nZZyry f �SdZ^cU
}[^_ PS _^ aZV[^bZUTS ` S\ Z cU\lac Z R Z\^bZUT^_Z d Z aWXSc Z f
� áª�ªà¯®¯ª« ã±ã²± ¾¥£ õ � � Î ö ¼§ º ¡µÈ ¶º ¡ ¸¥ ¶¢Á ´º ¥Ä í ¼§ £» ´µ·¡ ¸¥ ö Ä ´ ¶¥£
å Ì õ ÂÃ ní y ¨ ¾ ´ å ´ í ¢¡§·´§Ò ¡§ ¡ ·¼··¥ ¥ » ¼§·¥ Ò ´§ ´µ¥¢¥ º £¶¶¥º £¤¥ µ¥¶» ´··¥½£º ´§·´ ¸¥ �´ ö Ä ´ ¶´ õ ëç ÷ï ¹́ ¼§ ¥¶¡º ¡µÈ ¶º ¡Ä £¤ ¤¡µ£ õ ¹́ ì¥µ£¦¥¡§£¤´¨
� !" �# $%&'!�� � ( gZ^TU 8»� 9 Sd 87� 9 Z `[TVZ YSTS\ZWZ \Za` SVVZ]^cSTVS dZ � S dZ ö e Z }[^_Z
WXZ^\^cSTVS aUTU ^TWXS V[VVZ S aU_Z Z `[TVZ YSTS\ZWZ c ^aaZc ^_Z \Za` SVVZ]^c STVS dZ å S í f
�UZWX �S õ ëç ÷ï PS [T ZaUcU\lacU e ZTd[WS [T^ RZSbZUTS V\^ Y_Z ZTaZSc Z 8»� 9 Sd 87� 9 e d[T}[S
_U aVSaaU ^]] ZSTS ` S\ õ e S ` UaaZ^c U a[``U\\S e ^ c STU dZ W^cRZ^\S Y_Z ZTdZWZ e WXS õ n»� y Ì7� f �S\ UYTZ � e WUTaZdS\Z^c U [T cU\lacU W^TUTZWU æ� � þ � Î � e \S_^VZ]U ^ »� f �UaVU° � Ì õ Þ æ� e ` S\ Z_ WU\U__^\ZU � f�� e ° � PS [T cU\lacU W^TUTZWU \S_^VZ]U ^d 7� f �^ WUTdZbZUTS
nR y dS__^ `\U`UaZbZUTS � f�� PS aUddZao^VV^ e S d[T}[S õ PS R Z\^bZUT^_S f +,
©ªáª ¹¹âá¯ª ã ±ãã ± ¾ ´ õ � � Î ö ¹́ ¼§ º ¡µÈ ¶º ¡ ¸¥ ¶¢Á ´º ¥ ¥µµ¥¸¼ ¢¥ì¥¤¥Ä ´ ¶ ´ í ¹́ ¼§ £» ´µ·¡
§¡§ ½¼¡·¡ ¸¥ ö ·£¤´ ¢Á ´ õ ëø ùú ûï ü ÷ï ¶¥£ ¼§ ¥¶¡º ¡µÈ ¶º ¡Ä £¤ ¤¡µ£ õ ¹́ ì¥µ£¦¥¡§£¤´¨
� !" �# $%&'!�� � ( �UZWX �S ö PS Z\\Zd[WZR Z_S e Z_ a[U `[TVU YSTS\ZWU 7 PS _ m[TZWU `[TVU YSTS\ZWU
c ^aaZc ^_S e WXS PS ZTU_V\S WUTVST[VU ZT UYTZ ^` S\VU TUT ][UVU f �[T}[S í WUTVZSTS Z `[TVZ
YSTS\ZWZ c ^aaZc ^_Z d Z ö f �UZWX �S õ ëø ùú ûï ü ÷ï PS [T ZaUcU\lacU e ^TWXS õ ÂÃ ní y PS TUT ][UVU e
d[T}[S WUTVZSTS _ m[TZWU `[TVU YSTS\ZWU c ^aaZc ^_S » dS__U aWXSc^ Z\\Zd[WZR Z_S � f QaaSTdU
aUddZao^VVS _S Z` UVSaZ dS__^ `\U` UaZbUTS � f�� aZ X^ WXS õ PS R Z\^bZUT^_S f +,
ßààá¬â®¯ª« ã±ãä ± kUT ]^_S Z_ ] ZWS]S\a^ dS__^ `\U`UaZbZUTS � f��f iUTaZdS\Z^c U ZTo^VVZ[T^ }[^_aZ^aZ ]^\ZSV P̂ � e dZ dZc STaZUTS ` UaZVZ]^ e a[ [T W^c`U ^_YSR\ZW^c STVS WXZ[aU e S aZ^ _
[T `[TVU nWXZ[aUy dZ � f q __U\^ e aS æ= � þ Î � PS [T cU\lacU W^TUTZWU \S_^VZ]U ^ _ e TSaa[T^
\SaV\ZbZUTS dZ æ= `[ PU SaaS\S [T ZaUcU\lacU dZ ^` S\VZ d Z � n` S\WX �S þ e SaaSTdU ZaUcU\oU ^
g` SW éê ÷= e X^ [T [TZWU `[TVU WU\\Za` UTdSTVS ^ `[TVZ WXZ[aZ d Z � e c STV\S UYTZ ZTVU\TU
^` S\VU dZ � WUTVSTSTVS _ X^ ^TWXS ^_V\Z `[TVZ WXZ[aZy e S d m^_V\^ `^\VS æ= PS R Z\^bZUT^_S e
WUc S dZcUaV\^ _^ aSY[STVS `\U` UaZbZUTS e WXS WZ a^\ P̂ [VZ_S ^TWXS ZT aSY[ZVU f

��



� áª�ªà¯®¯ª« ã ±ãô ± ¾¥£ � ¼§ ¡ ¶ ¢Á ´º £ ¥µµ¥¸¼¢¥ì¥¤´Ä _ A � ´ æ= � þ = Î � ¼§ º ¡µÈ ¶º ¡
¢£§ ¡§¥¢¡ ¸¥ _ ¨ � ¤ ¤¡µ£ æ= ¹́ ì¥µ£¦¥¡§£¤´¨
� !" �# $%&'!�� � ( �^VU WXS � PS Z\\Zd[WZR Z_S e X^ [T [TZWU `[TVU YSTS\ZWU c ^aaZc ^_S » e S _ dS]S
SaaS\S a` SWZ^_Zbb^bZUTS dZ » f �UZWX �S æ= PS [T Uc SUcU\lacU a[__ mZcc^YZTS e WXS PS oU\c ^V^
d^Z `[TVZ dZ W[Z _ PS a` SWZ^_Zbb^bZUTS e aZ X^ WXS » PS Zcc^YZTS dZ [T `[TVU e WXS dS]S SaaS\S
_ m[TZWU `[TVU YSTS\ZWU c ^aaZc ^_S dZ þ = f �[T}[S æ= ZTd[WS [T^ RZSbZUTS a[Y_Z ZTaZSc Z
dSZ `[TVZ YSTS\ZWZ c ^aaZc ^_Z f qRRZ^cU ^_V\SaP� dZc UaV\^VU n`\U`UaZbZUTS � f�y WXS a[aaZaVS Z_d Z^Y\^cc^ WUcc[V^VZ]U þ ¾

§̈2Á¦
2Á

þ = 2¦ÍÎ �
O

dU]S æ¾ S æ¾= aUTU cU\lac Z W^TUTZWZ \S_^VZ] Z ^ » S æÂÃ= n» y f �[T}[S æ= PS R Z\^bZUT^_S f +,
�^ dSlTZbZUTS dZ c U\lacU RZ\^bZUT^_S WXS V\U] Z^cU ZT p�\UVXSTdZSWth� ZS[dUTT �S e W^` Zh

VU_U { e � f� fur PS d^V^ d^__^ `^\VS n^y dS__^ `\U`UaZbZUTS � f�� f {T \S^_V P̂ ZT p�\UVXSTdZSWth
� ZS[dUTT �Sr PS \ZWXZSaVU ^TWXS WXS »� aZ^ _ m[TZWU `[TVU c ^Td^VU d^ õ ZT 7� e c ^ ZT [T^ TUV^
ZccSdZ^V^c STVS a[WWSaaZ]^ ^__^ dSlTZbZUTS PS dZc UaV\^VU WXS V^_S \ZWXZSaV^ PS \ZdUTd^TVS f
� Zc UaV\Z^cU d[T}[S _^ aSY[STVS `\U` UaZbZUTS f
� áª�ªà¯®¯ª« ã ±ãý ± ¾ ´ õ � � Î ö ¹́ ¼§ º ¡µÈ ¶º ¡ ì¥µ£¦¥¡§£¤´ ¸¥ ¶ ¢Á ´º ¥Ä £¤ ¤¡µ£ ¡Ò§¥ » ¼§·¡
Ò ´§ ´µ¥¢¡ º £¶¶¥º £¤´ 7 A ö ¹́ ¥ºº £Ò¥§ ´ ¸¥ ¼§ ¼§¥¢¡ » ¼§·¡ » A � ¨
� !" �# $%&'!�� � ( �S\ dSlTZbZUTS e WS\V^c STVS 7 PS Zcc^YZTS dZ [T [TZWU `[TVU YSTS\ZWU
c ^aaZc ^_S » A � f g[`` UTZ^cU U\^ WXS õ nÈ y Ì 7 S dZc UaV\Z^c U WXS È Ì » f
�S\ WUc S ^RRZ^cU dSlTZVU Z c U\lac Z R Z\^bZUT^_Z e SaZaVS [TU aWXSc ^ þ e dUc ZTZU aZ^ dZ

[T cU\lacU W^TUTZWU \S_^VZ]U ^d 7 e aZ^ dZ [T cU\lacU W^TUTZWU \S_^VZ]U ^ » f q c STU dZ
WUc`U\\S WUT [T ZaUcU\lacU e ` UaaZ^cU a[`` U\\S þ Ì g`SW éê ÷¾ e S ^]S\S [T dZ^Y\^cc^WUcc[V^VZ]U

nÉy
g` SW éê ÷¾ 2ÁIÍÎ �

§̈JKÊËÌÍ ÎI¶Á §̈ø
g` SW éê ÷¾ ²ÍÎ ö

O

dU]S ° PS [T cU\lacU W^TUTZWU \S_^VZ]U ^d 7 f �UZWX �S õ nÈ y Ì 7 ^RRZ^cU ^TWXS [T [TZWU õÏ <
WXS \STdS WUcc[V^VZ]U Z_ d Z^Y\^cc^

nÉÉy
g` SW éê ÷Ï 2ÐIÍÎ �

§̈øÐ; §̈ø
g` SW éê ÷¾ ²ÍÎ ö �

��



{T YSTS\^_S e aS _ A 8� 9 S õ PS WUTVZT[^ e õ n_ y A 8õ n� y9 f �UZWX �S d^_ _Scc^ dZ
sU\T aSY[S WXS UYTZ `[TVU PS a` SWZ^_Zbb^bZUTS dZ [T `[TVU YSTS\ZWU c ^aaZc ^_S nTUT TSWSah
a^\Z^c STVS [TZWUy e aZ X^ WXS _ mZcc^YZTS dZ [T `[TVU YSTS\ZWU c ^aaZc ^_S dZ W[Z È PS a` Sh
WZ^_Zbb^bZUTS dS]S SaaS\S 7 e S }[ZTdZ È dS]S SaaS\S a` SWZ^_Zbb^bZUTS dZ » e S d[T}[S W mPS [T
dZ^Y\^cc^ WUcc[V^VZ]U g` SW éê ÷Ï

���� ¤ ÐÁ Å§
2ÐI

g` SW éê ÷¾ 2ÁIÍÎ � �
�^ V^_S dZ^Y\^cc^ S d^ nÉÉy UVVSTZ^cU Z_ d Z^Y\^cc^ WUcc[V^VZ]U

g` SW éê ÷¾ 2ÁIÍÎ �
§̈øÐ; Ñ���� ¤ ÐÁ §̈ø

g` SW éê ÷¾ ²ÍÎ ö �
�^_ WUTo\UTVU WUT nÉy e ` S\ _ m[TZWZV P̂e UVVSTZ^cU Zd���� �I¶Á Ì õÏ < Þ g` SW îÏ ¾ f �[SaVZ aUTUcU\lac Z dZ aWXSc Z ^� TZ � ^`` _ZW^TdU ` S\WZ PU Z_ o[TVU\S dS__S aSbZUTZ Y_UR^_Z S VSTSTdU WUTVU
WXS Zd���� �I¶Á PS [T ZaUcU\lacU e \ZW^]Z^cU WXS î Ï ¾ dS]S SaaS\S a[\ZSVVZ]U f É ^ îÏ ¾ WU\h\Za` UTdS ^d [T cU\lacU dZ _U W^_Zbb^bZUTS £ � ¿ Ë Î ¿ ® e WUT Ê S ¬ ZdS^_Z `\Zc Z dZ ¿ V^_Z
WXS ¬ Õ Ê � c^ }[SaVU PS a[\ZSVVZ]U aU_U aS ¬ Ì Ê f {To^VVZ e aS oUaaS ¬ Ò Ê Sd £ a[\ZSVVZ]U e
aZ ^]\SRR S WXS £ nÊ y a^\SRR S [T ZdS^_S n` S\ _^ a[\ZSVVZ] ZV P̂y e TSWSaa^\Z^cSTVS [Y[^_S ^d ¿ ® e
` S\ pqVZ�^XhÉ ^WdUT^_d e `\U` UaZbZUTS � f��nZZyr f É ^ }[SaVU PS Zc`UaaZR Z_S ` S\WX �S Ê WUTVZSTS
Z_ T[W_SU dZ £ n` S\WX �S Y_Z S_Sc STVZ o[U\Z d^ ¬ e }[ZTdZ ZT `^\VZWU_^\S }[S__Z o[U\Z d^ Ê e X^TTU
Zcc^YZTS ZT]S\VZR Z_S e S ¿ ® TUT PS _ m^TS__U T[__Uy e S d[T}[S £ nÊy PS [T ZdS^_S `\U`\ZU dZ ¿ ® f
�[T}[S ¬ Ì Ê e S }[ZTdZ È Ì » f +,
©ªáª ¹¹âá¯ª ã ±ã� ± ¾ ´ õ � � Î ö ´ � � ö Î í ¶¡§¡ º ¡µÈ ¶º ¥ ¸¥ ¶ ¢Á ´º ¥Ä ´ � ¹́ ì¥µ£¦¥¡§£¤´Ä
£¤ ¤¡µ£ � Þ õ ¹́ ì¥µ£¦¥¡§£¤´ ¶´ ´ ¶¡¤¡ ¶´ õ ¹́ ì¥µ£¦¥¡§£¤´¨
� !" �# $%&'!�� � ( gZ^ 8»� 9�¼½ _ mZTaZSc S dSZ `[TVZ YSTS\ZWZ c ^aaZc ^_Z d Z þ e aZ^ 7� Ì õ n»� y
S È� Ì � n7� y f
g[``UTZ^cU WXS õ aZ^ R Z\^bZUT^_S f q __U\^ õ S � e SaaSTdU RZ\^bZUT^_Z e ZTd[WUTU RZSbZUTZ

V\^ Y_Z ZTaZSc Z dSZ `[TVZ YSTS\ZWZ c ^aaZc ^_Z e ` S\WZ PU Y_Z 7� aUTU Z `[TVZ YSTS\ZWZ c ^aaZc ^_Z
d Z ö e Y_Z È� aUTU Z `[TVZ YSTS\ZWZ c ^aaZc ^_Z d Z í e S � Þ õ ZTd[WS [T^ RZSbZUTS V\^ 87� 9�¼½
S 8È� 9�¼½ f �S\ _^ R Z\^bZUT^_ZV P̂ d Z õ e SaZaVUTU aWXSc Z þ � e c U\lac Z W^TUTZWZ æ� � þ � Î � e
\S_^VZ] Z ^Y_Z »� e c U\lac Z W^TUTZWZ ° � � þ � Î ö e \S_^VZ] Z ^Y_Z 7� S V^_Z WXS ° � Ì õ Þ æ� f �S\
_^ R Z\^bZUT^_ZV P̂ d Z � SaZaVUTU aWXSc Z 
� e c U\lac Z W^TUTZWZ ° Û� � 
� Î ö e \S_^VZ] Z ^Y_Z 7� ec U\lac Z W^TUTZWZ £� � þ � Î í e \S_^VZ] Z ^Y_Z È� S V^_Z WXS £� Ì õ Þ ° Û� f �UZWX �S ° � S ° Û� aUTUcU\lac Z W^TUTZWZ d Z 7� SaZaVUTU ZaUcU\lac Z Ü� � þ � Î 
� V^_Z WXS ° � Ì ° Û� Þ Ü� � ^ c STUdZ WUc`U\\S WUT V^_Z ZaUc U\lac Z e ` UaaZ^cU a[``U\\S 
� Ì þ � S ° Û� Ì ° � f �[T}[S aZ X^
WXS £� Ì � Þ õ Þ æ� e WUT æ� S £� cU\lac Z W^TUTZWZ \Za` SVVZ]^c STVS dZ »� S È� e S ` S\WZ PU � Þ õ
PS R Z\^bZUT^_S f

��



� ZWS]S\a^ e a[`` UTZ^cU WXS � Þ õ aZ^ R Z\^bZUT^_S f �UZWX �S � Þ õ ZTd[WS [T^ RZSbZUTS V\^
Y_Z ZTaZSc Z dSZ `[TVZ YSTS\ZWZ c ^aaZc ^_Z d Z � S dZ í e Y_Z È� aUTU Z `[TVZ YSTS\ZWZ c ^aaZc ^_Z
d Z í f �UZWX �S � ZTd[WS [T^ RZSbZUTS V\^ Z `[TVZ YSTS\ZWZ c ^aaZc ^_Z d Z ö S dZ í e S ` UZWX �S
` S\ _^ `\U` UaZbZUTS � f�� e � ÂÃ nÈ� y Ì 7� e Y_Z 7� aUTU Z `[TVZ YSTS\ZWZ c ^aaZc ^_Z d Z ö e Sd
õ ZTd[WS [T^ RZSbZUTS V\^ Y_Z ZTaZSc Z dSZ `[TVZ YSTS\ZWZ c ^aaZc ^_Z d Z � S dZ ö f �S\ _^
R Z\^bZUT^_ZV P̂ d Z � Þ õ e SaZaVUTU aWXSc Z þ � e c U\lac Z W^TUTZWZ æ� � þ � Î � e \S_^VZ] Z ^Y_Z »� e
c U\lac Z W^TUTZWZ £� e \S_^VZ] Z ^Y_Z È� S V^_Z WXS £� Ì � Þ õ Þ æ� f �S\ _^ R Z\^bZUT^_ZV P̂ d Z � e
\^YZUT^TdU WUc S TS__^ `\Zc ^ `^\VS dS__^ dZcUaV\^bZUTS e ` UaaZ^c U a[`` U\\S WXS SaZaV^TU
cU\lac Z W^TUTZWZ ° � � þ � Î ö e \S_^VZ] Z ^Y_Z 7� S V^_Z WXS £� Ì � Þ ° � f g^``Z^cU ^__U\^ WXS� Þ ° � Ì � Þ õ Þ æ� e ` S\WX �S STV\^cRZ [Y[^_Z ^d £� e c STV\S ` S\ dZc UaV\^\S _^ R Z\^bZUT^_ZV P̂
d Z õ ^RRZ^cU RZaUYTU dZ `\U]^\S WXS ° � Ì õ Þ æ� f iUTaZdS\Z^c U _ m[TZWU cU\lacU õ¾� <� �þ � Î þ � V^_S WXS ° � Þ õ¾� <� Ì õ Þ æ� � WZ R^aV^ dZc UaV\^\S WXS õ¾� <� Ì Zd�� f Q ZTo^VVZ£� Þ õ¾� <� Ì � Þ ° � Þ õ¾� <� Ì � Þ õ Þ æ� Ì £� Ì £� Þ Zd�� e c ^ ` S\ _ m[TZWZV P̂ dS_ c U\lacU
n� Þ õ y¾� Ï� V^_S WXS £� Þ n� Þ õ y¾� Ï� Ì n� Þ õ y Þ æ� e dS]S SaaS\S õ¾� <� Ì Zd�� e WUc S ]U_S]^cU f+,
º ¡µÈ ¶º ¥ ì¥µ£¦¥¡§£¤¥ ´ ¸¥º ´§¶¥¡§ ´¨
� áª�ªà¯®¯ª« ã±ã� ± ¾ ¥£ � ¼§¡ ¶¢Á ´º £ ´ _ A � ¨ � ¤ ¤¡µ£ WUdZc n8_ 9O � y Ì dZc éê ÷= ¨
� !" �# $%&'!�� � ( zZWU\dZ^cU WXS _^ WUdZc STaZUTS dZ [T WXZ[aU Z\\Zd[WZR Z_S Ó dZ [TU aWXSc ^
� PS _ mSaV\Sc U a[` S\ZU\S dS__S _[TYXSbbS 1 dS__S W^VSTS dZ WXZ[aZ Z\\Zd[WZR Z_Z Ó Ì Ó* Ò Ó Ã Òn n n Ò Ó� f { `[TVZ YSTS\ZWZ »2 dZ Ó2 n»* Ì _ y dZ V^_Z W^VSTS e aUTU [T^ aS}[STb^ dZ `[TVZ e
WZ^aW[TU a` SWZ^_Zbb^bZUTS dS_ `\SWSdSTVS f � ZWS]S\a^ d^V^ [T^ V^_S aS}[STb^ dZ `[TVZ e WUT»* Ì _ e _S WXZ[a[\S oU\c ^TU [T^ W^VST^ ^aWSTdSTVS dZ WXZ[aZ Z\\Zd[WZR Z_Z WXS `^\VS d^ 8_ 9 f
gS WUTaZdS\Z^c U Z_ c U\lacU W^TUTZWU æ= ê � g` SW éê ÷= Î � e SaaSTdU }[SaVU [T mUcSUcU\h
lacU a[__ mZcc^YZTS e WXS PS WUaVZV[ZV^ d^Z `[TVZ dZ W[Z _ PS a` SWZ^_Zbb^bZUTS e aZ X^ a[RZVU
WXS _S aS}[STbS dZ `[TVZ e WZ^aW[TU YSTS\Zbb^bZUTS dS_ `\SWSdSTVS e ZT g` SW éê ÷= WU\\Za` UTh
dUTU V\^c ZVS æ= ê ^d ^T^_UYXS aS}[STbS ZT � e WUaVZV[ZVS d^ YSTS\Zbb^bZUTZ dZ _ f �[T}[S
WUdZc n8_ 9O � y Ì dZc g`SW éê ÷= e S ` UZWX �S WXZ^\^c STVS dZc g` SW éê ÷= Ì dZc éê ÷= e aZ X^
_ m^aaS\VU f +,
ßààá¬â®¯ª« ã ±ã� ± T `[TVU dZ � PS YSTS\ZWU c ^aaZc ^_S aS S aU_U aS _^ a[^ WXZ[a[\^
X^ WUdZc STaZUTS bS\U f 	 aaS\]Z^cU ` UZ WXS _^ `\U` UaZbZUTS � f�� ^|S\c ^ WXS _ mZcc^YZTS dZ
[T `[TVU WUT WXZ[a[\^ dZ WUdZc STaZUTS c^YYZU\S dZ bS\U TUT `[ PU ^]S\S ` S\ Zcc^YZTS [T
`[TVU WUT WXZ[a[\^ dZ WUdZc STaZUTS bS\U f
ßààá¬â®¯ª« ã ±ã- ± iUTaZdS\Z^cU [T cU\lacU õ � í Î í Û dZ ]^\ZSV P̂ nZ\\Zd[WZR Z_Zy a[
[T W^c`U ^_YSR\ZW^c STVS WXZ[aU Y f gS ñ PS [T^ aUVVU]^\ZSV P̂ WXZ[a^ dZ í e _^ WXZ[a[\^ dZ
ñ Û Ì õ nñ y ZT í Û PS [T^ aUVVU]^\ZSV P̂ WXZ[a^ dZ í Û S _^ \SaV\ZbZUTS õ ëð ÷ð � PS [T cU\lacUdUc ZT^TVS e WXS ZTd[WS }[ZTdZ [T cU\lacU × nñ Ûy Î × nñ ye dSZ W^c`Z dS__S o[TbZUTZ
\^bZUT^_Z e d[T}[S dZc ñ 5 dZc ñ Û f gS õ PS R Z\^bZUT^_S dZc í Ì dZc í Û e S d^VU WXS _^
aUcc^ dS__^ WUdZc STaZUTS S dS__^ dZc STaZUTS dZ [T^ aUVVU]^\ZSV P̂ PS [Y[^_S ^__^ dZc STaZUTS
dS__^ ]^\ZSV P̂ ZT W[Z PS ZccS\a^ nWo\ f pw ^\VaXU\TS e W^` ZVU_U {{ e `^\^Y\^oU � e ^]]S\VSTb^ � f� f�ry
UVVSTZ^cU WUdZc nñ O í y Ô WUdZc nñ Û O í Û y f
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iZ aZ `[ PU WXZSdS\S aS _S `\SWSdSTVZ UaaS\]^bZUTZ ` Uaa^TU SaaS\S YSTS\^_Zbb^VS e ^|S\h
c ^TdU WXS ` S\ [T ^\R ZV\^\ZU c U\lacU RZ\^bZUT^_S dZ aWXSc Z õ � � Î ö aZ ^RRZ^

WUdZc n8_ 9O � y Ô WUdZc n8õ n_ y9O ö y
��[SaVU PS ]S\U ` S\ aWXSc Z TUSVXS\Z^TZ ZTVSY\Z e WUc S dZc UaV\^ [T \Za[_V^VU WXS V\U] Z^cU ZT

ps^\Zat Zhg^c[S_ e ^`` STdZWS �e `\U` UaZbZUTS � e `^Y f ���r e S WXS U\^ \Z` U\VZ^c U e ZT oU\c ^ `Z P[
dSRU_S f
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� !" �# $%&'!�� � ( {_ WZV^VU ps^\Zat Zhg^c[S_ e ^`` STdZWS �e `\U` UaZbZUTS � e `^Y f ���r e ^|S\c ^
WXS e aS Ó PS lTZV^c STVS YSTS\^VU a[ ¿ e

XV Ê Õ F dZc�ÖËÓ ×Ê Õ Ô XV Ê F dZc�Ó O
dU]S _^ dZc STaZUTS dZ [T ^TS__U \Za` SVVU ^d [T aUVVU^TS__U PS Z_ Y\^dU dZ V\^aWSTdSTb^ dS_
W^c`U dSZ }[UbZSTVZ dS_ `\Zc U a[_ W^c`U dSZ }[UbZSTVZ dS_ aSWUTdU nWo\ f ps^\Zat Zhg^c[S_ e
^`` STdZWS �e `^Y f ���ry f É ^ × PS W^c`U dSZ }[UbZSTVZ aZ^ dZ ¿ WXS dZ Ó e d[T}[S dZc�Ó Ì ÿ e
Z_ WXS WUTW_[dS _^ dZc UaV\^bZUTS TS_ W^aU Ó aZ^ lTZV^cSTVS YSTS\^VU a[ ¿ � ^ V^_S W^aU
WZ aZ \ZWUTd[WS o^WZ_c STVS \^YZUT^TdU WUc S ZT ps^\Zat Zhg^c[S_ e ^`` STdZWS � e ZT ZbZU dS__^
dZcUaV\^bZUTS dS__^ `\U`UaZbZUTS �e `^Y f �� �r f +,
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dZc éê ÷= Ì WUdZc n8_ 9O � y Ô WUdZc n8õ n_ y9O ö y Ì dZc é³ ÷ø û= ü
�� !" �# $%&'!�� � ( �S [Y[^Y_Z^TbS ]^_YUTU ` S\ _^ `\U`UaZbZUTS � f�� e R^aV^ d[T}[S dZc UaV\^\SWXS dZc éê ÷= Ô dZc é³ ÷ø û= ü f gS » PS Z_ `[TVU YSTS\ZWU dZ � e d^VU WXS õ PS R Z\^bZUT^_S e7 Ì õ n» y PS Z_ `[TVU YSTS\ZWU dZ ö f q __U\^ aZ X^ õ ò¾ Þ î= ¾ Ì îø û= ü< Þ õ ò= e WUT õ ò¾ ZaUhc U\lacU e ` S\WX �S õ PS R Z\^bZUT^_S e S }[SaVU Zc`_ZW^ WXS {c õ ò¾ Þ î= ¾ Õ {c îø û= ü< f �UaVU¿ Ì {c õ ò¾ Þ î= ¾ Õ × nö y S Ó Ì {c îø û= ü< e aZ X^ ^__U\^ ¿ Õ Ó Õ × nö y f {TU_V\S UaaS\] Z^cUWXS e aS WUTaZdS\Z^c U [T mZTVU\TU ^� TS dZ _ S \ZWU\dZ^cU WXS � PS ZTVSY\U S TUSVXS\Z^TU e ` S\

}[^TVU dSVVU ^__ mZT ZbZU dS_ W^` ZVU_U nWo\ f UaaS\]^bZUTS � f�ÿy î= ¾ WU\\Za` UTdS ^__^ _UW^_Zbb^hbZUTS \Za` SVVU ^__ mZdS^_S T[__U dS_ dUc ZTZU dZ ZTVSY\ZV P̂ TU SVXS\Z^TU éê ÷= e ZT `^\VZWU_^\S PS
ZTZSVVZ]^ e S d^VU WXS õ ò¾ PS [T ZaUcU\lacU UVVSTZ^cU ¿ UÌ éê÷= S WXS × nö y PS W^c`U dSZ}[UbZSTVZ dZ ¿ f qT^_UY^c STVS Ó Ì é³ ÷ø û= ü nWo\ f WUT]STbZUTS ÿ f��y e Sd PS [T dUc ZTZU dZ ZThVSY\ZV P̂ TUSVXS\Z^TU f gZ^cU d[T}[S TS__^ aZV[^bZUTS dS_ _Scc^ � f�ÿ e S dURRZ^cU dZc UaV\^\S
WXS dZc Ó Ô dZc ¿ f É ^ }[SaVU PS ZccSdZ^VU ` S\WX �S e dSVVU Ø� _ mZdS^_S c ^aaZc ^_S dZ ¿
nWXS PS _UW^_S ` S\WX �S ZaUcU\oU ^ éê ÷= y e Sd Ø� _ mZdS^_S c ^aaZc ^_S dZ Ó n^TWX mSaaU _U W^_Sy e aZ
X^ dZc Ó Ì XV Ø� Ô XV nØ� B ¿y Ô XV Ø� Ì dZc ¿ f +,
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� !" �# $%&'!�� � ( gZ ]SdS a[RZVU WXS _^ dZc STaZUTS dZ [TU aWXSc^ PS [Y[^_S ^__ mSaV\Sc U a[` Sh
\ZU\S dS__S WUdZc STaZUTZ dSZ a[UZ WXZ[aZ Z\\Zd[WZR Z_Z e WZU PS dS__S WXZ[a[\S dSZ a[UZ `[TVZ f �UZWX �S
_^ WUdZc STaZUTS dS__^ WXZ[a[\^ dZ UYTZ `[TVU dZ � e ` S\ _^ `\U`UaZbZUTS � f� �e PS c ZTU\S U[Y[^_S ^__^ WUdZc STaZUTS dS__^ WXZ[a[\^ dZ [T `[TVU dZ ö e _ m^aaS\VU PS dZc UaV\^VU f +,
ßààá¬â®¯ª« ã ±ää ± kUT WZ aZ `[ PU ^a` SVV^\S e TS__^ aZV[^bZUTS dS_ `\SWSdSTVS WU\U__^\ZU e
WXS e WUc S ` S\ Y_Z aWXSc Z dZ VZ` U lTZVU a[ dZ [T W^c`U e _^ dZc STaZUTS dZ � S ö aZ^ _^
aVSaa^ � R^aV^ ZTo^VVZ WUTaZdS\^\S WUc S WUTV\U SaSc`ZU [TU aWXSc^ TUSVXS\Z^TU ZTVSY\U dZ
dZc STaZUTS ` UaZVZ]^ e S [T cU\lacU W^TUTZWU dZ [T `[TVU YSTS\ZWU c ^aaZc ^_S f
Ù ¥µ£¦¥¡§£¤¥· ¹£ ´ ¸¥º ´§¶¥¡§ ´ ¸´Ò ¤¥ ¶ ¢¡»» ¥£º ´§·¥¨
� áª�ªà¯®¯ª« ã ±äô ± ¾¥£ � ¼§¡ ¶¢Á ´º £ §¡´·Á ´µ¥£§¡ ¥§·´Òµ¡Ä þ ¼§ ¶¡··¡¶¢Á ´º £ ¢Á¥¼¶¡» µ¡» µ¥¡ ¸¥ � ´ W � \� Î � ¥¤ º ¡µÈ ¶º ¡ ¸¥ ¶¢¡»» ¥£º ´§·¡ ¸¥ � ¤¼§Ò ¡ þ ¨ � ¤ ¤¡µ£ \� ¹́ ¼§¡
¶¢Á ´º £ §¡´·Á ´µ¥£§¡ ¥§·´Òµ¡Ä W ¹́ ì¥µ£¦¥¡§£¤´ ´ dZc \� Ì dZc � ¨ À§¡¤·µ´ ¶´ � ´ þ ¶¡§¡
µ´Ò ¡¤£µ¥Ä £§ ¢Á ´ \� ´ W ÂÃ nþ y ¶¡§¡ µ´Ò ¡¤£µ¥¨
� !" �# $%&'!�� � ( {TT^TbZV[VVU W PS [T cU\lacU `\U`\ZU e S d[T}[S aS`^\^VU S dZ VZ` U lTZVU
nWo\ f pw ^\VaXU\TS e W^` ZVU_U {{ e `^\^Y\^oU � e `\U`UaZbZUTS � f�ÿ^ry f PQ ZccSdZ^VU ]S\ZlW^\S WXS
[T cU\lacU dZ VZ` U lTZVU WUT WUdUc ZTZU TUSVXS\Z^TU X^ dUc ZTZU TUSVXS\Z^TU nPS ZT `\^VZW^
_^ ]S\aZUTS ZT VSU\Z^ dSY_Z aWXSc Z dS_ VSU\Sc ^ dS__^ R^aS dZ w Z_R S\V � Wo\ f pw ^\VaXU\TS e W^` ZVU_U
{{ e `^\^Y\^oU � e SaS\WZbZU � f��Yry e d[T}[S \� PS TUSVXS\Z^TU f {_ o^VVU WXS _ mZTVSY\ZV P̂ d Z �
Zc`_ZWXZ _ mZTVSY\ZV P̂ d Z \� PS R ST TUVU nWo\ f pw ^\VaXU\TS e W^` ZVU_U {{ e ZT ZbZU dS__^ dZc UaV\^bZUTS
dS__^ `\U` UaZbZUTS � f��ry f
gZ^ å Z_ WUc`_Sc STV^\S dZ þ ZT � f �UZWX �S þ PS [T WXZ[aU `\U`\ZU e å PS [T ^` S\VU TUT

][UVU e S ZTU_V\S e ` S\ pw ^\VaXU\TS e W^` ZVU_U {{ e `^\^Y\^oU � e `\U` UaZbZUTS � f��Rry e W ëÚ ùú ûç ü ÷çPS [T ZaUcU\lacU f �UZWX �S � S \� aUTU ZTVSY\Z e }[ZTdZ Z\\Zd[WZR Z_Z S å PS [T ^` S\VU TUT
][UVU nS d[T}[S ^TWXS W ÂÃ nå y e WXS PS ^d SaaU ZaUcU\oUy e _^ R Z\^bZUT^_ZV P̂ d Z W aSY[S d^_
WU\U__^\ZU � f�� f�S\ Z_ WU\U__^\ZU � f�� e aZ X^ dZc \� Ô dZc � f �URRZ^cU dZc UaV\^\S WXS dZc \� 5 dZc � f
�UZWX �S W PS `\U`\ZU e PS [T m^``_ZW^bZUTS WUTVZT[^ WXZ[a^ e d[T}[S W n \� y PS [T WXZ[aU dZ � e
WXS ZTU_V\S WUTVZSTS å e ` S\ }[^TVU dSVVU `\Zc ^ f �UZWX �S `UZ � PS Z\\Zd[WZR Z_S S å PS [T
^` S\VU TUT ][UVU e aZ X^ W n \� y Ì � e WZU PS W PS a[\ZSVVZ]U f �S\ ZTd[bZUTS a[ 1 e d Zc UaV\Z^c U
WXS aS Ó* Ò Ó Ã Ò n n n Ò Ó� PS [T^ W^VST^ dZ WXZ[aZ Z\\Zd[WZR Z_Z d Z � e ^__U\^ SaZaVS [T^
W^VST^ þ * Ò þ Ã Ò n n n Ò þ � dZ WXZ[aZ Z\\Zd[WZR Z_Z d Z \� e V^_Z WXS W nþ 2 y Ì Ó2 e ` S\ UYTZ
æ A 8ÿ O � O

� � �
O 1 9 f g[``UTZ^cU 1 Ì ÿ f �^VU WXS \� PS TUSVXS\Z^TU e W ÂÃ nÓ* y PS [TZUTS lTZV^dZ WUc`UTSTVZ Z\\Zd[WZR Z_Z 
² n° A 8� O

� � �
O y9y f �UZWX �S W PS WXZ[a^ e aZ X^ Ó* Ì Û²ÜÝ² Ü ÃW n
2 y eS Z W n
2 y aUTU WXZ[aZ Z\\Zd[WZR Z_Z e d[T}[S e d^VU WXS Ó* PS Z\\Zd[WZR Z_S e Ó* Ì 
Þ² ` S\ }[^_WXSß° A 8� O

� � �
O y9 f �UTSTdU þ * Ì 
Þ² e \ZSaWS dZcUaV\^VU _ m^aaS\VU ` S\ 1 Ì ÿ f gZ^ U\^ 1 � ÿ f

�S\ _ mZ` UVSaZ d Z ZTd[bZUTS ^``_ZW^V^ ^ Ó Ã Ò n n n Ò Ó� e a^`` Z^cU WXS SaZaVS [T^ W^VST^
þ Ã Ò n n n Ò þ � dZ WXZ[aZ Z\\Zd[WZR Z_Z d Z \� e V^_Z WXS W nþ 2 y Ì Ó2 e ` S\ UYTZ æ A 8� O
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O 1 9 f

�UZWX �S W nþ Ãy Ì Ó Ã e aZ X^ W ÂÃ nÓ* yBþ Ã CÌ D S W nW ÂÃ nÓ* y Bþ Ãy Ì Ó* f z ^YZUT^TdU WUcS TS_W^aU 1 Ì ÿ e aZ V\U]^ [T^ WUc`UTSTVS Z\\Zd[WZR Z_S þ * dZ W ÂÃ nÓ* y B þ Ãe V^_S WXS W nþ * y Ì Ó* f�UZWX �S W PS a[\ZSVVZ]^ S W nþ * y Ì Ó* Ò Ó Ã Ì W nþ Ãy e aZ dS]S ^]S\S þ * Ò þ Ã e S d[T}[Sþ * Ò þ Ã Ò n n n Ò þ � PS _^ W^VST^ ]U_[V^ f �[T}[S ` S\ UYTZ W^VST^ dZ WXZ[aZ Z\\Zd[WZR Z_Z d Z �
WS T mPS [T^ dZ \� dZ [Y[^_S _[TYXSbb^ e d[T}[S dZc \� 5 dZc � f
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gZ^ ZTlTS � \SYU_^\S f �S\ dZcUaV\^\S _^ \SYU_^\ZV P̂ d Z \� S dZ W ÂÃ nþ y aZ `[ PU \Z` SVS\S
_^ dZc UaV\^bZUTS dZ pw ^\VaXU\TS e W^` ZVU_U {{ e `^\^Y\^oU � e VSU\Sc ^ � f�u^r e ` UZWX �S ZT V^_S
dZcUaV\^bZUTS TUT PS TSWSaa^\ZU a[`` U\\S WXS � nZT pw ^\VaXU\TSr PS þ y S þ nZT pw ^\VaXU\TSr
PS 
 y aZ^TU ]^\ZSV P̂ a[ [T W^c`U � _ m[TZWU `[TVU TUT ZccSdZ^VU PS Z_ o^VVU WXS þ à �áÂÃ
aZ^ \SYU_^\S e c ^ V^_S `\UdUVVU e d^VU WXS _UW^_c STVS PS dS_ VZ` U g` SW ¿ pv Ã O � � �

O v áÂÃr WUT ¿\SYU_^\S e PS \SYU_^\S ` S\ pÉ ^Va[c[\^ e W^` ZVU_U � e `^\^Y\^oU �� e VSU\Sc ^ uÿr f +,
o¡§¶¥¸´µ£¦¥¡§¥ ¢¡§ ¢¤¼¶¥½´¨
qRRZ^cU ]ZaVU WXS W mPS [T^ WU\\Za` UTdSTb^ V\^ `[TVZ dZ [TU aWXSc ^ S `^\VZWU_^\Z c U\lac Z �
S ` UV\SRR S SaaS\S WUcUdU ZdSTVZlW^\S Z `[TVZ WUT _ mZTaZSc S dSZ _U\U cU\lac Z W^TUTZWZ f �S\
SaSc`ZU e aZ^ õ � � Î ö [T cU\lacU dZ aWXSc Ze WXS ` S\ aSc`_ZWZV P̂ a[`` UTZ^cU ZTVSY\Z e
}[ZTdZ Z\\Zd[WZR Z_Z e S }[ZTdZ WZ^aW[TU WUT [T [TZWU `[TVU YSTS\ZWU c ^aaZc ^_S e d ZWZ^c U
\Za` SVVZ]^c STVS 7ê Sd 7³ f � ^_ `[TVU dZ ]ZaV^ VU`U_UYZWU e õ n7ê y Ì 7³ aS S aU_U aS õ PS
dUc ZT^TVS f gS WUTaZdS\Z^c U Z c U\lac Z W^TUTZWZ e a^`` Z^cU WXS õ PS R Z\^bZUT^_S aS S aU_U aS
Z c U\lac Z W^TUTZWZ \S_^VZ] Z ^d 7ê Sd 7³ d^TTU _[UYU ^ dZ^Y\^cc Z WUcc[V^VZ] Z

�2;I¿
þ � §̈ø2;Â

ö

�

gZ ` UV\SRR S Sa`\Zc S\S }[SaVU o^VVU dZWSTdU WXS [T cU\lacU PS R Z\^bZUT^_S aS S aU_U aS
~ZdSTVZlW^� 7ê Sd 7³ f	 aaS\] Z^cU ^TWXS WXS e [T ` PU ZT ^T^_UYZ^ WUT _^ WUaV\[bZUTS dS__^ W^VSYU\Z^ dSY_Z aWXSc Z
a[ [T laa^VU aWXSc ^ R^aS e aS laaZ^c U [T U`` U\V[TU aWXSc ^ þ e `UaaZ^cU dSlTZ\S _^ W^VSh
YU\Z^ dSY_Z aWXSc Z ~WUT `[TVU YSTS\ZWU þ � f �UaaZ^c U WZU PS WUTaZdS\^\S WU``ZS n� O æy dU]S
� PS [TU aWXSc ^ ZTVSY\U S æ � þ Î � PS [T cU\lacU W^TUTZWU \S_^VZ]U ^_ `[TVU YSTS\ZWU
dZ � e S dU]S [T cU\lacU õ � n� O æy Î nö O ° y PS [T cU\lacU õ � � Î ö V^_S WXS ° Ì õ Þ æ e
WZU PS PS R Z\^bZUT^_S f �U aV[dZU dZ V^_Z W^VSYU\ZS S}[Z]^_S d[T}[S ^__U aV[dZU dS__^ YSUcSV\Z^
R Z\^bZUT^_S dSY_Z aWXSc Z WXS ] Z ^``^\VSTYUTU f
kUT WZ ^ddSTV\Z^c U ZT V^_Z WUTaZdS\^bZUTZ � }[S__U WXS WZ ZTVS\Saa^ ` S\ Z_ aSY[ZVU e PS

WXS _ m^TT[TWZ^V^ dSlTZbZUTS VSWTZW^ dSZ `[TVZ ZTlTZV^c STVS ] ZWZT Z `\STdS\ P̂ a`[TVU d^__S
UaaS\]^bZUTZ lTU\^ o^VVS e S ^TbZ TS_ _ZTY[^YYZU WXS ZTV\Ud[\\ScU e S|SVVZ]^cSTVS [T `[TVU
TUT aZTYU_^\S dZ [TU aWXSc ^ a^\ P̂ ZdSTVZlW^VU WUT _ mZTaZSc S dSZ \S_^VZ] Z c U\lac Z W^TUTZWZ f
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� mU\^ ZT `UZ WZ ZTVS\SaaS\ P̂ _^]U\^\S a[ [T^ a[` S\lWZS _ZaWZ^ � e a[ [T W^c`U ^_YSR\ZW^c STVS
WXZ[aU f �[VV^]Z^ e ` UZWX �S ^TWXS ZT }[SaVU W^` ZVU_U PS ` UaaZR Z_S c ^TVSTS\aZ ^d [T _Z]S__U
` Z[VVUaVU YSTS\^_S e S ^TWXS ` S\ Z cUVZ] Z dZ W[Z ^RRZ^cU `^\_^VU ^__^ lTS dS_ `\ZcU W^`ZVU_U e
` S\ U\^ aV^R Z_Z^cU aU_U _^ aSY[STVS WUT]STbZUTS f
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�S__ mU``U\V[TZV P̂ dS__ mZ` UVSaZ WXS � ^RRZ^ dZc STaZUTS d[S ^RRZ^cU YZ P̂ `^\_^VU TS_

`\Zc U W^`ZVU_U f � mZ` UVSaZ d Z TU SVXS\Z^TZV P̂ aScR\^ ^RR^aV^Tb^ U``U\V[TU ZTV\Ud[\_^ nWo\ f
^TWXS pw ^\VaXU\TS e W^` ZVU_U {{ e `^\^Y\^oU u e `^Y f �ÿÿ e kUVS UT kUSVXS\Z^T w�` UVXSaSary f
� mZ` UVSaZ d Z ZTVSY\ZV P̂ PS ZT]SWS ZTV\UdUVV^ `\ZTWZ`^_c STVS ` S\ TUT WUc`_ZW^\S SWWSaaZ]^c STVS
_S TUV^bZUTZ f z ZVSTZ^cU ZTo^VVZ WXS R[UT^ `^\VS dS__ m^``^\^VU VSWTZWU WXS a] Z_[`` S\ScU aZ
SaVSTd^ ^TWXS ^ aWXSc Z TUT ZTVSY\Z f �U_STdU a]Z_[``^\S [T^ VSU\Z^ dSZ `[TVZ ZTlTZV^c STVS
] ZWZT Z a[ aWXSc Z TUT ZTVSY\Z e ZT c ^TZS\^ ^T^_UY^ ^ }[^TVU o^VVU ZT ps^\Zat Z e ^`` STdZWS ^_
W^` ZVU_U {{ e d Z � f � Z`c ^Tr e PS ` UaaZR Z_S WXS [T mZc`UaV^bZUTS dS_ VZ` U dZ }[S__^ WXS aVZ^cU
` S\ a] Z_[``^\S c SVV^ ZT [T^ _[WS [T ` U m ` Z P[ WXZ^\^ _^ ]Z^ ` S\ S|SVV[^\S V^_S SaVSTaZUTS f
�S\ }[^TVU \ZY[^\d^ Y_Z aWXSc Z nZTVSY\Zy TUT aS`^\^VZ e aSYT^_Z^c U WXS _ mZTdZ]Zd[^bZUTS dZ
`^\VZWU_^\Z aUVVU^TS__Z dS_ W^c`U dSZ }[UbZSTVZ e WUcS ]Sd\ScU `Z P[ ^]^TVZ e TUT PS a[� WZSTVS
^d ZTdZ]Zd[^\S Z `[TVZ ZTlTZV^c STVS ] ZWZT Z f
ã ¥¢Á ¥£º ¥¨
TU aWXSc ^ _UW^_S PS [TU aWXSc ^ ^� TS Z_ W[Z ^TS__U dS__S aSbZUTZ Y_UR^_Z aZ^ _U W^_S nWo\ f
p�\UVXSTdZSWth� ZS[dUTT �S e W^` ZVU_U { e � f� f�ry f �U a` SVV\U dZ [T ^TS__U _U W^_S X^ WXZ^\^c STVS
[T [TZWU `[TVU WXZ[aU e a` SWZ^_Zbb^bZUTS dZ UYTZ ^_V\U � _ m[TZWU ZTVU\TU dS_ `[TVU WXZ[aU PS
}[ZTdZ V[VVU _U aWXSc^ e S d[T}[S _ m^TS__U _U W^_S dS_ `[TVU WXZ[aU PS ZaUcU\oU R^T^_c STVS
^__ m^TS__U dS__S aSbZUTZ Y_UR^_Z � ZTU_V\S V[VVZ Y_Z ^TS__Z _U W^_Z dSZ `[TVZ aUTU _U W^_Zbb^bZUTZ dZ
V^_S ^TS__U f �U aVSaaU WXZ^\^c STVS dS]S ^WW^dS\S ` S\ [T }[^_aZ^aZ aWXSc ^ _UW^_S e SaaSTdU
}[SaVU ZaUcU\oU ^__U a` SVV\U dS_ a[U ^TS__U dS__S aSbZUTZ Y_UR^_Z fTU aWXSc^ \SYU_^\S PS [TU aWXSc ^ Z W[Z ^TS__Z _U W^_Z aZ^TU \SYU_^\Z nWo\ f pw ^\VaXU\TS e
W^` ZVU_U {{ e � f��f�q ry f �UZWX �S _UW^_Zbb^bZUTZ dZ ^TS__Z _U W^_Z \SYU_^\Z \Za` SVVU ^d ZdS^_Z `\Zc Z
aUTU \SYU_^\Z nWo\ f pÉ ^Va[c[\^ e `^Y f ���ry e ` S\ _^ \SYU_^\ZV P̂ d Z [TU aWXSc^ _UW^_S R^aV^ _^
\SYU_^\ZV P̂ dS_ a[U ^TS__U dS__S aSbZUTZ Y_UR^_Z f TU aWXSc ^ _UW^_S \SYU_^\S d[T}[S TUT PS
^_V\U WXS [TU aWXSc ^ ZaUcU\oU ^__U a` SVV\U dZ [T ^TS__U _U W^_S \SYU_^\S f
�UZWX �S Y_Z ^TS__Z _U W^_Z \SYU_^\Z aUTU dUc ZTZ dZ ZTVSY\ZV P̂ nWo\ f pqVZ�^XhÉ ^WdUT^_dr e W^` Zh

VU_U ��e `^Y f ���ry e [TU aWXSc ^ _U W^_S \SYU_^\S PS ZTVSY\U f
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RZ\^bZUT^_S æ � þ Î � V^_S WXS þ aZ^ [TU aWXSc ^ _U W^_S \SYU_^\S dZ dZc STaZUTS d[S f
� ZWZ^cU ` UZ » ¼§·¡ ¥§È §¥·£º ´§·´ ½¥¢¥§ ¡ ¸¥ � [T^ W_^aaS dZ S}[Z]^_STb^ dZ ZTW_[aZUTZ dZ
`[TVZ ZTlTZV^c STVS ] ZWZT Z e dU]S æ � þ Î � S æÛ � þ Û Î � aUTU S}[Z]^_STVZ aS SaZaVS [T
ZaUcU\lacU õ � þ Û Î þ V^_S WXS æÛ Ì æ Þ õ f
ßààá¬â®¯ª« ä ±ä ± gS aZ ]U_SaaS d^\S [T^ dSlTZbZUTS ]^_Zd^ ^TWXS ` S\ aWXSc Z TUT ZTVSY\Z
TUT aZ ` UV\SRR S \ZWXZSdS\S WXS æ aZ^ R Z\^bZUT^_S e c ^ aU_U e ` UV\SccU dZ\S e ~R Z\^bZUT^_S
a[__ mZcc^YZTS� e WZU PS V^_S WXS ZTd[W^ [T^ WU\\Za` UTdSTb^ ZTZSVVZ]^ V\^ Y_Z ZTaZSc Z dSZ `[TVZ
YSTS\ZWZ c ^aaZc ^_Z e S aUddZao^WSTVS WUTdZbZUTZ ^T^_UYXS ^ }[S__S dS__^ `\U`UaZbZUTS � f�� f
� mU\^ ZT ` UZ TUT WZ aU|S\c S\ScU `Z P[ a[ }[SaVZUTZ \ZY[^\d^TVZ _ mSaVSTaZUTS ^ aWXSc Z

TUT ZTVSY\Z f
�^ VSWTZW^ oU\c ^_S dS__^ dSlTZbZUTS � f� e a[YYS\ZV^ d^__S WUTaZdS\^bZUTZ dS_ `\SWSdSTVS

W^` ZVU_U e \ZW^_W^ }[S__^ dZ pw ^\VaXU\TS e W^` ZVU_U {{ e `^\^Y\^oU � e `^Y f ��r ` S\ _^ dSlTZbZUTS
dSZ aUVVUaWXSc Z WXZ[aZ f � ^ [T `[TVU dZ ]ZaV^ \ZYU\Ua^c STVS _UYZWU e V^_S dSlTZbZUTS `\Sh
aSTV^ Z_ ] ZbZU WXS [T `[TVU ZTlTZV^cSTVS ]ZWZTU \Za[_V^ SaaS\S [T^ W_^aaS S TUT [T ZTh
aZSc S e Z_ WXS ` U\\SRR S dS__S \SaV\ZbZUTZ ^__ m[aU dZ V^_S UYYSVVU oU\c ^_S f �[VV^] Z^ nWo\ f ^TWXS
p�\UVXSTdZSWth� ZS[dUTT �S e TUV^ ^ `^Y f ��r ` S\ }[SaVZUTZ aZc Z_Zy TUT WZ `\SUWW[` S\ScU dZ WZ PU e
ZT }[^TVU V^_Z `\UR _Sc Z `UaaUTU SaaS\S \ZaU_VZ WUT dS__S cUdZlWXS ^RR^aV^Tb^ aV^Td^\d e WXS
WUTaZaVUTU TS__ mZTV\Ud[\\S [T U`` U\V[TU ~[TZ]S\aU� nWo\ f pg�qu e W^` ZVU_U {r e pÉ ^W�^TSry f
ä à¢� ¯ª ä ±ô ± gS _ A � e [T cU\lacU W^TUTZWU æ= � þ = Î � e \S_^VZ]U ^ _ e PS R Z\^bZUT^_S
n` S\ _^ `\U`UaZbZUTS � f�u e d^VU WXS � e SaaSTdU ZTVSY\U e PS Z\\Zd[WZR Z_Sy f gS ZTU_V\S _ PS TUT
aZTYU_^\S nWZU PS éê ÷= PS \SYU_^\Sy S aS éê ÷= X^ dZc STaZUTS d[S e aZ X^ ^__U\^ WXS æ= PS [T^
ZTW_[aZUTS dZ [T `[TVU ZTlTZV^c STVS ] ZWZTU f

PQ }[^aZ a[` S\å[U UaaS\]^\S WXS aS d[S `[TVZ aUTU dZaVZTVZ e X^TTU cU\lac Z W^TUTZWZ TUT
S}[Z]^_STVZ e ^_V\Zc STVZ [T n}[^_aZ^aZy c U\lacU W^TUTZWU dS__ m[TU a^\SRR S ^TWXS cU\lacU
W^TUTZWU dS__ m^_V\U e Z_ WXS PS ^aa[\dU ` S\WX �S _ m[TZWU `[TVU WXZ[aU dS_ dUc ZTZU dZ [T cU\lacU
W^TUTZWU X^ ` S\ Zcc^YZTS Z_ `[TVU ^ W[Z Z_ c U\lacU PS \S_^VZ]U f �UaaZ^c U }[ZTdZ ZTV\Ud[\\S
_^ aSY[STVS WUcUd^ WUT]STbZUTS f
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ä à¢� ¯ª ä ±� ± gS � PS [T^ a[` S\lWZS _ZaWZ^ a[ [T W^c`U Y e ^__U\^ Z `[TVZ dZ � WXS ZT
R^aS ^__^ WUT]STbZUTS � f� aUTU ^TWXS `[TVZ ZTlTZV^c STVS ]ZWZT Z e aUTU V[VVZ S aU_Z Z `[TVZ
WXZ[aZ d Z � f {To^VVZ e aZWWUc S � PS [T^ a[` S\lWZS e PS ^TWXS [TU aWXSc ^ TUSVXS\Z^TU n` S\WX �S
dZ VZ` U lTZVU a[ [T W^c`Uy e ZTVSY\U S dZ dZc STaZUTS d[S � ` UZWX �S � PS _ZaWZ^ e _ m^TS__U éê ÷= PS
\SYU_^\S ` S\ UYTZ _ f � ^_ o^VVU WXS � PS dZ VZ` U lTZVU a[ Y e S X^ dZc STaZUTS d[S e dZaWSTdS
WXS _ X^ [T ZTVU\TU ZaUcU\oU ^__U a` SVV\U dZ [T^ Yh^_YSR\^ dZ dZc STaZUTS d[S f �[T}[S _
PS WXZ[aU aS S aU_U aS WU\\Za` UTdS ^d [T ZdS^_S c ^aaZc ^_S f �UZWX �S ZT [T^ Yh^_YSR\^ dZ VZ` U
lTZVU [T ZdS^_S PS c ^aaZc ^_S aS S aU_U aS X^ ^_VSbb^ [Y[^_S ^__^ dZc STaZUTS dS__ m^TS__U nWo\ f

��



pqVZ�^XhÉ ^WdUT^_d e W^` ZVU_U ��ry S ` UZWX �S _^ dZc STaZUTS dS__^ _U W^_Zbb^bZUTS ZT [T ZdS^_S X^
dZc STaZUTS [Y[^_S ^__ m^_VSbb^ dS__ mZdS^_S aVSaaU e Z_ `[TVU _ PS WXZ[aU aS S aU_U aS g` SW éê ÷=
X^ dZc STaZUTS d[S f �UZWX �S ZTlTS � PS _ZaWZ^ e V[VVZ Z `[TVZ aUTU TUT aZTYU_^\Z S d[T}[S Z
`[TVZ WXZ[aZ aUTU V[VVZ S aU_Z }[S__Z aUddZao^WSTVZ _^ WUTdZbZUTS dS__^ WUT]STbZUTS � f� e WUcS
^]S]^cU dSVVU f
ßààá¬â®¯ª« ä ±� ± q]]S\VZ^c U WXS [T `[TVU _ WUT ^TS__U _U W^_S dZ dZc STaZUTS d[S dZ [T
}[^_aZ^aZ � e PS aZW[\^c STVS WXZ[aU e ^_V\Zc STVZ aZ ` UV\SRR S `\STdS\S [T `[TVU � CÌ _ TS__^
WXZ[a[\^ dZ _ n}[ZTdZ 8� 9 Ò 8_ 9y e S UaaS\]^\S WXS WUdZc 8� 9 � WUdZc 8_ 9 Ì dZc éê ÷= Ì
� Ì dZc � e Z_ WXS PS ^aa[\dU f {_ ] ZWS]S\a^ TUT ]^_S e WUc S aZ ]SdS WUTaZdS\^TdU g` SW Y pv O u ræ edU]S Y pv O u ræ PS _^ _U W^_Zbb^bZUTS dS__ m^TS__U dSZ ` U_ZTUc Z ZT d[S ZTdSVS\c ZT^VS a[ [T W^c`UY \Za` SVVU ^_ aZaVSc ^ cU_VZ` _ZW^VZ]U ç WUaVZV[ZVU d^Z ` U_ZTUc Z dZ Û�^*u � F nvu� y e dU]S nvu� yPS _ mZdS^_S YSTS\^VU d^ vu� S u � F nvu� y PS _^ W_^aaS _^VS\^_S dZ u � f {To^VVZ V^_S ^TS__U X^dZc STaZUTS d[S e c STV\S _ mZdS^_S nu Í v y PS c ^aaZc ^_S S X^ ^_VSbb^ [TU naZ ` STaZ ^d [T `Z^TU^� TS e WUTVSTSTVS ^TWXS [T `[TVU YSTS\ZWU S V[VVZ Z `[TVZ YSTS\ZWZ dS__S W[\]S Z\\Zd[WZR Z_Z e
d^ W[Z aUTU aV^VZ ` UZ S_Zc ZT^VZ _ m^aaS v S V[VVZ Z `[TVZ _^ W[Z WXZ[a[\^ TUT ZTWUTV\^ _ m^aaS u y f
� SlTZ^cU U\^ _ mZcc^YZTS dZ [T `[TVU ZTlTZV^c STVS ] ZWZTU V\^c ZVS [T cU\lacU RZh

\^bZUT^_S f gS õ � � Î � Û PS [T cU\lacU RZ\^bZUT^_S S æ � þ Î � PS [T mZTW_[aZUTS dZ [T
`[TVU ZTlTZV^c STVS ]ZWZTU _ e ` UZWX �S _^ WUc`UaZbZUTS dZ c U\lac Z R Z\^bZUT^_Z PS R Z\^bZUT^_S
nWU\U__^\ZU � f��y e õ Þ æ PS [T^ ZTW_[aZUTS dZ [T `[TVU ZTlTZV^c STVS ] ZWZTU _ Û d Z � Û f gS æÛ PS
S}[Z]^_STVS ^d æ e WXZ^\^c STVS õ Þ æÛ PS S}[Z]^_STVS ^ õ Þ æ f �[T}[S _ Û d Z` STdS aU_U d^ _ f
�UaaZ^c U ^__U\^ aV^R Z_Z\S _^ aSY[STVS dSlTZbZUTS f
. /«¯®¯ª« ä ±� ± gS _ PS [T `[TVU ZTlTZV^cSTVS ] ZWZTU dZ � e æ PS [T^ a[^ ZTW_[aZUTS S
õ � � Î � Û PS [T cU\lacU RZ\^bZUT^_S e WXZ^c S\ScU » ¼§·¡ ¥§È §¥·£º ´§·´ ½¥¢¥§ ¡ ¥ºº £Ò¥§ ´dZ _ V\^c ZVS õ e S _U ZTdZWXS\ScU WUT õ� n_ y e Z_ `[TVU ZTlTZV^c STVS ] ZWZTU dZ � Û dSlTZVUd^__ mZTW_[aZUTS õ Þ æ f
ßààá¬â®¯ª« ä ±- ± gS æ � þ Î � PS [T^ ZTW_[aZUTS dZ [T `[TVU ZTlTZV^c STVS ]ZWZTU _ e S
aS _� PS Z_ `[TVU WXZ[aU dZ þ e aZ X^ æ� n_� y Ì _ f {To^VVZ e ` UZWX PS þ PS _UW^_S e _ m[TZWU ZTVU\TU
^` S\VU dZ _� PS V[VVU þ e }[ZTdZ aZ X^ ZccSdZ^V^c STVS WXS Z_ c U\lacU ZdSTVZWU Zd� dZ þ
X^ _^ `\U`\ZSV P̂ [TZ]S\a^_S dSZ c U\lac Z W^TUTZWZ \S_^VZ] Z ^ _� f {TU_V\S SaaSTdU þ _U W^_S
\SYU_^\S dZ dZc STaZUTS d[S e _� PS ^TWXS [T `[TVU ZTlTZV^cSTVS ] ZWZTU dZ þ e S æ� n_� y PSdSlTZVU d^__ mZTW_[aZUTS æ Þ Zd� Ì æe S d[T}[S PS _ f
ßààá¬â®¯ª« ä ±²° ± gS _ PS [T `[TVU U\dZT^\ZU dZ � e WXS aZ^ ^TWXS [T `[TVU ZTlTZV^c STVS
] ZWZTU e ^__U\^ õ� n_ y `[ PU TUT WUZTWZdS\S WUT _ mZcc^YZTS ZTaZSc ZaVZW^ õ n_ y e WUc S ^WW^dS ` S\SaSc`ZU aS � S � Û aUTU a[` S\lWZ _ZaWZS e � PS _U aWU``Z^c STVU dZ � Û ZT [T `[TVU � e S _ PS
[T `[TVU ^``^\VSTSTVS ^_ dZ] ZaU\S SWWSbZUT^_S � ZT }[SaVU W^aU õ n_ y Ì � e c STV\S õ� n_ yPS }[S__U WXS TS_ `\Zc U W^`ZVU_U WXZ^c ^]^cU Z_ `[TVU ZTlTZV^c STVS ]ZWZTU ^ � _[TYU [T^
WS\V^ dZ\SbZUTS f �[SaVU o^VVU TUT PS aV\^TU e ^TbZ `[ PU ^Z[V^\S TS__^ WUc`\STaZUTS dZ ^_W[TZ
oSTUc STZ f �S\ SaSc`ZU e ]Sd\ScU ZT aSY[ZVU WXS aS � PS [T^ W[\]^ dZ � Û `^aa^TVS ` S\ õ� n_ y eZT [T aSTaU WXS dSlTZ\Sc U e ^__U\^ � `^aa^ ^TWXS ` S\ õ n_ y e S õ ÂÃ n� y nWXS WUTVZSTS Z_
d Z] ZaU\S SWWSbZUT^_S WUcS WUc`UTSTVSy X^ ZT _ ^_c STU cU_VS` _ZWZV P̂ d[S � aZ ` UV\SRR S dZ\S e
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` S\ dSaW\Z]S\S WZ PU e WXS õ ÂÃ n� y `^aa^ ^_c STU d[S ]U_VS ` S\ _ ` S\WX �S � `^aa^ [T^ ]U_V^ ` S\
õ n_ y S [T^ ]U_V^ ` S\ õ� n_ y f
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�UY_Z^cU U\^ Sa^c ZT^\S _^ \S_^bZUTS V\^ Z `[TVZ ZTlTZV^c STVS ]ZWZT Z S Z aUVVU^TS__Z _U W^_Z
\SYU_^\Z dS_ W^c`U dS__S o[TbZUTZ \^bZUT^_Z f {TU_V\S e WUc S ^RRZ^cU YZ P̂ ^WWSTT^VU TS_ `\Zc U
W^`ZVU_U e ]UY_Z^cU \Z_S]^\S WUc S [T `[TVU ZTlTZV^c STVS ] ZWZTU ` Uaa^ ^TWXS SaaS\S ZTVS\h
`\SV^VU WUc S ~YS\cS dZ dSaZTYU_^\Zbb^bZUTS� f �S\ o^\ WZ PU e TS__S `\UaaZc S `\U` UaZbZUTZ TUT
a[``U\\ScU WXS � aZ^ \SYU_^\S f �U]\ScU `\U]^\S ^__U\^ ^TWXS ^_W[TZ \Za[_V^VZ ]^_Zd Z aZ^ ` S\
ZTW_[aZUTZ dZ `[TVZ ZTlTZV^c STVS ] ZWZT Z e aZ^ ` S\ c U\lac Z W^TUTZWZ d Z `[TVZ S]STV[^_c STVS
aZTYU_^\Z f 	 aaS\]Z^cU WXS }[SaVZ c U\lac Ze dZWZ^c U æ � þ Î � e aUTU RZ\^bZUT^_Z S V^_Z WXS þ
PS [TU aWXSc^ _U W^_S S ZTVSY\U nTUSVXS\Z^TU S dZ dZc STaZUTS d[Sy e ` S\WZ PU TSZ _Scc^ VSWTZWZ
WXS aV^R Z_Z\Sc U V\^ ` UWU [VZ_ZbbS\Sc U }[SaVS Z` UVSaZ f
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nWy ¶ ´ ´¶¥¶·´ ¼§ º ¡µÈ ¶º ¡ õ � 
 Î þ ·£¤´ ¢Á ´ ° Ì æ Þ õ Ä £¤ ¤¡µ£ õ ¹́ ì¥µ£¦¥¡§£¤´ ´

éê ÷2 Õ éê ÷² ¨� !" �# $%&'!�� � ( n^y �UZWX �S æ PS R Z\^bZUT^_S e æò<� PS [T ZaUcU\lacU e S d^VU WXS þ PS ZTVSY\U eî� <� e WU\\Za` UTdSTdU ^d [T^ _U W^_Zbb^bZUTS dZ [T dUc ZTZU dZ ZTVSY\ZV P̂e PS ZT ZSVVZ]U f �[T}[Sæò<� ÂÃ Þ î� <� PS ZTZSVVZ]U e S ` S\WZ PU PS [T ZaUcU\lacU dZ é� ÷= a[__ mZcc^YZTS éê ÷2 f j ^aV^d[T}[S dSlTZ\S î WUc S _^ \SaV\ZbZUTS a[_ WUdUc ZTZU ^ éê ÷2 f
nR y � mZTW_[aZUTS dZ éê ÷2 ZT × n� y WU\\Za` UTdS ^__^ c ^``^ dZ _U W^_Zbb^bZUTS î� <� V\^c ZVS_ mZT]S\aU dS__ mZaUc U\lacU î e V\U]^VU ZT n^y e S V\^c ZVS æò<� f �UZWX �S YZ P̂ ^RR Z^cU UaaS\]^VUWXS î� <� WU\\Za` UTdS ^d [T^ _U W^_Zbb^bZUTS \Za` SVVU ^__ mZdS^_S T[__U e _^ nR y PS dZc UaV\^V^ fnWy gZ^ 7� Z_ `[TVU YSTS\ZWU dZ 
 f � ^VU WXS æ S ° aUTU RZ\^bZUT^_Z S ° Ì æ Þ õ e ^TWXS õ

PS R Z\^bZUT^_S f �[T}[S õ n7� y Ì 7� e S aZ X^ ° ò<? Ì õ ò<? Þ æò<� e S }[ZTdZ æò<� ÂÃ Ì ° ò<? ÂÃ Þ õ ò<? �
ZTU_V\S î� <? Þ õ ò nþ y Ì õ ò<? Þ î� <� f �[T}[S æò<� ÂÃ Þ î� <� Ì ° ò<? ÂÃ Þ õ ò<? Þ î� <� Ì° ò<? ÂÃ Þ î� <? Þ õ ò nþ y e Z_ WXS aZYTZlW^ WXS _ mUc UcU\lacU _^ W[Z Zcc^YZTS PS éê ÷2 o^VVU\Zbb^V\^c ZVS }[S__U _^ W[Z Zcc^YZTS PS éê ÷² e S ` S\WZ PU éê ÷² Ç éê ÷2 f +,

T^ ZccSdZ^V^ WUTaSY[STb^ dS_ _Scc^ `\SWSdSTVS PS WXS éê ÷2 TUT ]^\Z^ ^_ ]^\Z^\S dS__^
aWS_V^ dS__^ `^\VZWU_^\S ZTW_[aZUTS æ dZ _ f {To^VVZ ` S\ [T mZTW_[aZUTS S}[Z]^_STVS æÛ � þ Û Î � e
_ mSaZaVSTb^ dS__ mZaUc U\lacU þ Û Î þ S dS_ a[U ZT]S\aU Zc`_ZW^TU e ` S\ Z_ `[TVU nWy e WXS
éê ÷2 Õ éê ÷2� S éê ÷2 � Õ éê÷2 f �UaaZ^c U d[T}[S aV^R Z_Z\S _^ aSY[STVS dSlTZbZUTS f
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. /«¯®¯ª« ä ±²ä ± gS _ PS [T `[TVU ZTlTZV^c STVS ] ZWZTU dZ [TU aWXSc ^ � e S æ PS [T^
}[^_[T}[S a[^ ZTW_[aZUTS e WXZ^c S\ScU £§´¤ ¤¡ ¤¡¢£¤´ ¸¥ _ ¥§ � _ m^TS__U _U W^_S éê ÷2 dZ æ ZT � e
ZTdZW^TdU_U WUT éê ÷= U e aS WZ PU TUT YSTS\^ WUTo[aZUTS e WUT é= f
� m^TS__U é= e ` S\ dSlTZbZUTS dZ `[TVU ZTlTZV^cSTVS ] ZWZTU S ` S\ Z_ _Scc^ � f��^ e PS [TaUVVU^TS__U _U W^_S \SYU_^\S dZ dZc STaZUTS d[S dZ × n� y f
gS _ A � PS [T `[TVU WXZ[aU TUT aZTYU_^\S dZ � e _^ dSlTZbZUTS � f�� S _^ WUT]STbZUTS � f�

aUTU WXZ^\^c STVS ZT ^WWU\dU WUT _ mZdSTVZlW^bZUTS dZ éê ÷= WUT Z_ WU\\Za` UTdSTVS aUVVU^TS__U
dZ × n� y e V\^c ZVS î= <I nWo\ f WUT]STbZUTS ÿ f��y f�UY_Z^c U U\^ ZT [T WS\VU aSTaU ZT]S\VZ\S _^ WUaV\[bZUTS dZ é= � WZU PS e ^ `^\VZ\S d^
[T aUVVU^TS__U _U W^_S \SYU_^\S dZ dZc STaZUTS d[S dZ × n� y e ]UY_Z^c U \Za^_Z\S ^d [T `[TVU
ZTlTZV^c STVS ] ZWZTU dZ � f gS � TUT PS aS`^\^VU e ZT YSTS\^_S Z_ `[TVU ZTlTZV^c STVS ]ZWZTU
TUT PS [TZ]U W^c STVS dSVS\c ZT^VU f {To^VVZ e aS WUTaZdS\Z^c U _^ ~\SVV^ ^� TS WUT [T `[TVU _
\^ddU``Z^VU� e WUaP� WUc S PS dSlTZVU ZT pw ^\VaXU\TS e W^` ZVU_U {{ e SaSc`ZU � f� f�r e TUT PS dZ� WZ_S]S\ZlW^\S WXS Z d[S `[TVZ WU\\Za` UTdSTVZ ^ _ X^TTU _U aVSaaU ^TS__U _U W^_S f �^_S WUc[T}[S
Z_ aSY[STVS \Za[_V^VU f
¡¢¢ â ä ±²ô ± ¾¥£ þ ¼§¡ ¶¢Á ´º £ ¤¡¢£¤´ ¥§·´Òµ¡Ä æ � þ Î � ¼§ º ¡µÈ ¶º ¡ ì¥µ£¦¥¡§£¤´ ´ ¿¼§ ¶¡··¡£§ ´¤ ¤¡ ¤¡¢£¤´ µ´Ò ¡¤£µ´ ¸¥ ¸¥º ´§¶¥¡§ ´ ¸¼´ ¸¥ × n� y ¢Á ´ ¢¡§·´§Ò £ éê ÷2 ¨ � ¤ ¤¡µ£ ´¶¥¶·´¼§ ¼§¥¢¡ » ¼§·¡ ¥§È §¥·£º ´§·´ ½¥¢¥§ ¡ ¸¥ � ¢Á ´ ¶¡¸¸¥¶È ¤´ ¶´Ò¼´§·¥ ¢¡§¸¥¦ ¥¡§¥ ÏÀÐ ´ ÏÀÀÐ ¨n{y � ¶¥¶·´ ¼§£ ¥§ ¢¤¼¶¥¡§ ´ ° � 
 Î � ¸¥ � ¢Á ´ Æ £··¡µ¥¦¦£ ·µ£º ¥·´ æ Ä ¢¥¡ ¹́ ° Ì æ Þ õ » ´µ
¼§ ¢´µ·¡ õ � 
 Î þ ¨
n{{y éê ÷� Ì ¿ ¨
À§ ¡¤·µ´Ä ¸´··¥ è� ¤ Å¥§ ¢¤¼¶¥¡§ ´ ¸¥ ¿ ¥§ × n� yÄ Ù ¤ Å¥§ ¢¤¼¶¥¡§ ´ ¸¥ é 2 ¥§ ¿ Ä 7ê ¥¤ » ¼§·¡

Ò ´§ ´µ¥¢¡ ¸¥ � Ä �� � þ Î g`SW é� nþ y ¥¤ º ¡µÈ ¶º ¡ §£·¼µ£¤´Ä ¶¥ Á£ ¢Á ´ ¤ Å¥§ ¢¤¼¶¥¡§ ´ ° ´¥¤ º ¡µÈ ¶º ¡ õ » ¡¶¶¡§¡ ´¶¶ ´µ´ ¶¢´¤·¥ ¥§ º ¡¸¡ ¢Á ´ 
 Ì g` SW ¿ Ä õ Ì � ÂÃ� Þ Ü Þ g` SW Ù Ä¢¡§ Ü ¡»» ¡µ·¼§¡ ¥¶ ¡º ¡µÈ ¶º ¡ g` SW éê ÷2 Î g`SW é� nþ yÄ ´ ¥¤ ¸¥£Òµ£ºº £ ¶´Ò¼´§·´ ¶¥£¢¡ºº¼·£·¥½¡Ñ g` SW × n� y
§̈���� éê 2;I I

g` SW ¿ ²ÍÎ � �
� !" �# $%&'!�� � ( gZ^ d[T}[S Ù � éê ÷2 Î ¿ _mZTW_[aZUTS dZ éê ÷2 ZT ¿ f �S\ Z_ _Scc^ � f��^ e
þ PS ZaUcU\oU ^ g` SW éê ÷2 V\^c ZVS

g` SW éê ÷2 ���� ¤ÍÎ g`SW é� nþ yë ùú�ÍÎ þ
��UTZ^cU õ Ì � ÂÃ� Þ g` SW î Þ g` SW Ù e S aZ^ ° Ì æ Þ õ f	 aaS\] Z^cU WXS g` SW Ù PS R Z\^bZUT^_S f {To^VVZ e aZWWUc S × n� y PS [T W^c`U dSZ }[UbZSTVZ

dZ éê ÷2 n` S\ Z_ _Scc^ � f��R y e S éê ÷2 Õ ¿ e × n� y PS [T W^c`U dSZ }[UbZSTVZ dZ ¿ e ` S\WZ PU_S ZTW_[aZUTZ è�I¶> S è� WU\\Za` UTdUTU ^d UcUcU\lac Z dZ _U W^_Zbb^bZUTS e \Za` SVVU ^d ZdS^_ZT[__Z e S }[ZTdZ a^``Z^cU WXS SaZaVUTU ZaUcU\lac Z V\^ × S Z W^c`Z dSZ }[UbZSTVZ dZ éê ÷2 S dZ
¿ e WXS WUc`UaVZ WUT è�I¶> S è� e d^TTU Sa^VV^c STVS _S _U W^_Zbb^bZUTZ \Za` SVVU ^Y_Z ZdS^_Z T[__Zd Z éê ÷2 S dZ ¿ f �UZWX �S a^``Z^cU WXS Y_Z a` SVV\Z d Z V^_Z _U W^_Zbb^bZUTZ aUTU cU\lac Z W^TUTZWZ

��



\S_^VZ] Z ^_ `[TVU YSTS\ZWU \Za` SVVZ]^c STVS dZ g` SW éê ÷2 S dZ g` SW ¿ e ^__U\^ ^TWXS g` SW è�I¶>S g` SW è� aUTU cU\lac Z W^TUTZWZ \S_^VZ] Z ^ V^_Z `[TVZ YSTS\ZWZ f �[T}[S e ^``_ZW^TdU Z_
o[TVU\S g` SW ^_ dZ^Y\^cc^ WUcc[V^VZ]U

éê ÷2 ©ÍÎ ¿éÎI ¶> §̈éê
× n� y

O

S VSTSTdU WUTVU WXS e SaaSTdU Ù [T cU\lacU ZTZSVVZ]U dZ dUc ZTZ dZ ZTVSY\ZV P̂e g` SW Ù ZTd[WS
U]] Z^c STVS [T^ RZSbZUTS V\^ Z `[TVZ YSTS\ZWZ c ^aaZc ^_Z e \ZSaWS dZc UaV\^V^ _^ R Z\^bZUT^_ZV P̂
d Z g` SW Ù f
�[T}[S e d^VU WXS � ÂÃ� S g` SW î aUTU ZaUcU\lac Ze õ PS R Z\^bZUT^_S e S ` UZWX �S æ PS R Zh

\^bZUT^_S ` S\ Z` UVSaZ e ^TWXS ° PS R Z\^bZUT^_S f Q aaSTdU `UZ ¿ [T ^TS__U _U W^_S \SYU_^\S dZ
dZc STaZUTS d[S e g` SW ¿ PS [TU aWXSc ^ _U W^_S \SYU_^\S dZ dZc STaZUTS d[S f �[T}[S ° PS [T^
ZTW_[aZUTS dZ [T `[TVU ZTlTZV^c STVS ] ZWZTU � f
� SVVZ WUcS ^_ aU_ZVU 7� Z_ `[TVU YSTS\ZWU dZ þ e Sd �� � þ Î g` SW é� nþ y _^ c ^``^T^V[\^_S e Z_ d Z^Y\^cc^

g` SW × n� y �� �� 2 N;� ùúÍÎ g`SW × nþ y ���� 2N;�ÍÎ g`SW × n� y�� �� éê ì §̈���� éÎI¶> §̈���� ¤� ;�
2;� � §̈2;I I

g` SW ¿ ���� ©ÍÎ g`SW éê ÷2 ���� ¤ÍÎ g`SW é� nþ y ë ùú�ÍÎ þ 2ÍÎ �
PS WUaVZV[ZVU d^ }[^VV\U `^\VZ V[VVS WUcc[V^VZ]S � _^ `\Zc ^ `^\VS YZ P̂ ^RR Z^cU ]ZaVU WXS PS
WUcc[V^VZ]^ TS__^ `\Zc ^ `^\VS dS__^ dZcUaV\^bZUTS � _^ WUcc[V^VZ] ZV P̂ dS__^ aSWUTd^ `^\VS
aZ UVVZSTS ^``_ZW^TdU g` SW ^__^ \S_^bZUTS dS_ _Scc^ � f��^ � _^ VS\b^ `^\VS PS WUcc[V^VZ]^
` S\ dSlTZbZUTS dZ æ<� � � _^ }[^\V^ `^\VS PS WUcc[V^VZ]^ ` S\ _^ `\U`UaZbZUTS � f�u f �STSTdUWUTVU WXS _^ WUc`UaZbZUTS dSZ c U\lac Z dS__^ \ZY^ a[` S\ZU\S PS _ mZdSTVZV P̂ d Z × n� y e c STV\S _^
WUc`UaZbZUTS dSZ c U\lac Z dS__^ \ZY^ ZToS\ZU\S PS e ` S\ dSlTZbZUTS e ° e UVVSTZ^cU Sa^VV^c STVS
Z_ d Z^Y\^cc^ WUcc[V^VZ]U \ZWXZSaVU �

g` SW × n� y
§̈���� éê 2;I I

g` SW ¿ ²ÍÎ � �
�UZWX �S ^TWXS n{y PS WXZ^\^c STVS ]S\ZlW^V^ e S _S dSlTZbZUTZ dZ ° S õ \Za` UTdUTU ^__S

\ZWXZSaVS o^VVS ^__^ lTS dS__^ `\U`UaZbZUTS nWUT Ü Ì g` SW îy e \Zc ^TYUTU d^ `\U]^\S n{{y S
_ m[TZWZV P̂ d Z � f
iUTaZdS\Z^c U Z_ d Z^Y\^cc^

g` SW × ng` SW q y ���� ² NíîïÍÎ g`SW × n� y
§̈2 íîï ÊË ÌÍ ê

ì ���� éê §̈2;I I
g` SW ¿ ²ÍÎ �

O

��



dU]S nÿy PS _ mZdS^_S T[__U dZ ¿ e WZU PS Z_ `[TVU YSTS\ZWU dZ g` SW ¿ f {_ V\Z^TYU_U ZT R^aaU ^ dSaV\^
^RRZ^cU ^`` ST^ dZc UaV\^VU WXS PS WUcc[V^VZ]U � S ^TWXS Z_ ` S\Zc SV\U SaVS\TU PS WUcc[V^VZ]U
` S\ _^ `\U` UaZbZUTS � f�u f �UZWX �S g` SW è� PS [T cU\lacU W^TUTZWU dZ nÿy e a^``Z^cU WXS W mPS
[T cU\lacU ð WXS e c SaaU ^_ ` UaVU dZ g` SW ° òû*ü e \STdS WUcc[V^VZ]U Z_ V\Z^TYU_U ZT ^_VU^ aZT ZaV\^ f �UZWX �S Z_ V\Z^TYU_U ZT R^aaU ^ dSaV\^ PS WUcc[V^VZ]U e ð \STdS WUcc[V^VZ]U Z_
` S\Zc SV\U SaVS\TU f �UZWX �S PS [TZWU Z_ c U\lacU WXS \STdS WUcc[V^VZ]U Z_ ` S\Zc SV\U SaVS\TU eð dS]S SaaS\S g` SW ° òû*ü � d[T}[S g` SW ° òû*ü \STdS WUcc[V^VZ]U Z_ V\Z^TYU_U ZT ^_VU ^ aZT ZaV\^ fgS ^``_ZWXZ^cU Z_ o[TVU\S dS__S aSbZUTZ Y_UR^_Z ^ V^_S V\Z^TYU_U e UVVSTZ^cU [T dZ^Y\^cc^
WXS e V\^c ZVS Y_Z ZaUcU\lac Z T^V[\^_Z �� � ¿ Î é ���� � ng` SW ¿ ye �ñ û���� � ü � × ng` SW ¿ y Îé ���� ñ û���� � ü ng` SW × ng` SW ¿ yy S �ñ ûê ü � × n� y Î é ���� ñ ûê ü ng` SW × n� yy e WU\\Za` UTdS
^_ dZ^Y\^cc^ WUcc[V^VZ]U

n�y
¿ì éê §̈Æ

× n� y ² NíîïÍÎ × ng`SW ¿ y

O

dU]S � WU\\Za` UTdS ^ næ û*ü ���� � yò ng` SW ¿ y V\^c ZVS Y_Z ZaUc U\lac Z T^V[\^_Z e S WZU PS � Ì� ÂÃñ û���� � ü Þ næ û*ü ���� � yò ng` SW ¿ y Þ �� f É ^ aZ X^
næ û*ü ���� � yò ng` SW ¿ y Ì

Ì n� ÂÃ���� � Þ g` SW î���� � û*ü yò ng` SW ¿ y Ì
Ì ng` SW î���� � û*ü yò ng` SW é �� �� � ng` SW ¿ yy Þ n� ÂÃ���� � yò ng` SW ¿ y Ì
Ì �ñ û���� � ü Þ î���� � û*ü Þ � ÂÃ�ÊËÌÍ ê û�� �� � ü Þ ��ÊËÌÍ ê û���� � ü Ì

Ì �ñ û�� �� � ü Þ î���� � û*ü O
S }[ZTdZ � Ì � ÂÃñ û�� �� � ü Þ�ñ û�� �� � ü Þî���� � û*ü Þ�� Ì î���� � û*ü Þ�� f �[T}[S Z_ d Z^Y\^cc^WUcc[V^VZ]U n�y Zc`_ZW^ WXS ° òû*ü Â Ã Þ î���� � û*ü Ì è� Þ � ÂÃ� e d[T}[S éê ÷� Ì ¿ f
�S\ dZc UaV\^\S _ m[TZWZV P̂ d Z � e a[`` UTZ^cU WXS WZ aZ^ [T `[TVU � Û aUddZao^WSTVS n{y S

n{{y f q __U\^ SaZaVS [T^ ZTW_[aZUTS dZ � Û e d ZWZ^c U ° Û � 
 Û Î þ S [T cU\lacU õ Û � 
 Û Î þ
V^_S WXS ° Û Ì æ Þ õ Û e S ` S\ Z_ _Scc^ � f��^ [T ZaUcU\lacU îÛ � é� � n
 Û y �ÍÎ ¿ f iUTaZdS\Z^c U
Z_ d Z^Y\^cc^ g` SW ¿ ���� ¤ �ÍÎ g`SW é� � n
 Û y ë ùú? �ÍÎ 
 Û

§̈���� © §̈���� ø �N û� ü §̈ø �
g` SW éê ÷2 ���� ¤ÍÎ g`SW é� nþ y ë ùú�ÍÎ þ �

{_ }[^d\^VU ^ dSaV\^ PS WUcc[V^VZ]U ` S\ _^ T^V[\^_ZV P̂ d Z � e c STV\S Z_ }[^d\^VU ^ aZTZaV\^ PSWUcc[V^VZ]U ` S\WX �S aZ UVVZSTS ^``_ZW^TdU g` SW ^__ m[Y[^Y_Z^Tb^ îÛ Þ õ Ûò nþ y Ì Ù Þ î e _^ }[^_S
��



PS ]S\ZlW^V^ ` S\WX �S e dSVVU 7� � Z_ `[TVU YSTS\ZWU dZ 
 Û e è� Þ îÛ Þ õ Ûò nþ y Ì ° Û ò<? � ÂÃ Þ î� �<? � Þõ Ûò nþ y Ì nnæ Þ õ Û<? � yò yÂÃ Þ õ Û ò<? � Þ î� <� Ì æò<� ÂÃ Þ õ Û ò<? � ÂÃ Þ õ Û ò<? � Þ î� <� Ì æò<� ÂÃ Þ î� <� Ìè�I¶> Þ î Ì è� Þ Ù Þ î e S è� e SaaSTdU ZTZSVVZ]U e PS W^TWS__^R Z_S ^ aZT ZaV\^ f �[T}[S _ mZTVS\U
dZ^Y\^cc^ PS WUcc[V^VZ]U f É ^ Z c U\lac Z dS__^ \ZY^ a[` S\ZU\S aUTU ZaUcU\lac Ze S aZ^ Ü
_^ _U\U WUc`UaZbZUTS � ZTU_V\S Z_ cU\lacU UVVST[VU ~` S\WU\\STdU� Z_ _^VU aZT ZaV\U S Z_ _^VU
ZToS\ZU\S PS õ f qRRZ^cU ^__U\^ õ Û Þ Ü Ì õ e S WUc`UTSTdU WUT æ e aZ X^ ° Û Þ Ü Ì ° e WZU PS ° Û PS
S}[Z]^_STVS ^ ° f �[T}[S � Ì � Û f +,
¡¢¢ â ä ±²ý ± ¾ ´ W � � Î � Û ¹́ ¼§ º ¡µÈ ¶º ¡ ì¥µ£¦¥¡§£¤´ £¤ ¤¡µ£ W º£§¸£ » ¼§·¥ ¢Á¥¼¶¥ ¸¥ �
¢¡§ £§ ´¤ ¤¡ ¤¡¢£¤´ ¸¥ ¸¥º ´§¶¥¡§ ´ ¸¼´ ¥§ » ¼§·¥ ¢Á ¥¼¶¥ ¸¥ � Û ¢¡§ £§ ´¤ ¤¡ ¤¡¢£¤´ ¸¥ ¸¥º ´§¶¥¡§ ´
¸¼ ´¨ À§ » £µ·¥¢¡¤£µ´Ä ¶ ´ _ ¹́ ¼§ » ¼§·¡ ¥§È §¥·£º ´§·´ ½¥¢¥§ ¡ ¸¥ � Ä ´ æ � þ Î � ¹́ ¼§£ ¶¼£
¥§ ¢¤¼¶¥¡§ ´Ä £¤ ¤¡µ£ æ º £§¸£ ¥¤ » ¼§·¡ ¢Á¥¼¶¡ _� ¸¥ þ ¥§ ¼§ » ¼§·¡ ¢Á¥¼¶¡ _* ¸¥ � Ä ·£¤´ ¢Á ´dZc é=î Ì � ¨ À§¡¤·µ´ _* ¹́ ¥§ ¸¥» ´§¸´§·´ ¸£¤ ¤£ ¶¢´¤·£ ¸´¤ ¤ Å¥§ ¢¤¼¶¥¡§ ´ æ ¨� !" �# $%&'!�� � ( gZ^ � [T `[TVU WXZ[aU dZ � WUT ^TS__U _U W^_S dZ dZc STaZUTS d[S S aZ^� Û Ì W n� y f �S\ _^ `\U`UaZbZUTS � f� �e dZc éê � ÷� � 5 dZc éê ÷� Ì � � S ` UZWX �S dZc � Û Ì �
]^_S ^TWXS _^ dZa[Y[^Y_Z^Tb^ U`` UaV^ e d[T}[S dZc éê � ÷� � Ì � f qRRZ^cU YZ P̂ UaaS\]^VU ZT`\SWSdSTb^ WXS aS dZc éê � ÷� � Ì � e ^__U\^ � Û PS WXZ[aU e WUc S ]U_S]^cU f{_ aSWUTdU ^aaS\VU PS WUTaSY[STb^ dS_ `\Zc U f {To^VVZ æ PS R Z\^bZUT^_S e S é� ÷=� UÌ é� nþ yn` S\WX �S þ PS _U W^_Sy e S d[T}[S dZc é� ÷=� Ì � n` S\WX �S dZc é� nþ y Ì dZc þ e d^VU WXS þPS ^� TS e S þ X^ dZc STaZUTS d[Sy f � mZTdZ` STdSTb^ dZ _* d^__^ aWS_V^ dS__ mZTW_[aZUTS aSY[Sd^_ o^VVU WXS d[S ZTW_[aZUTZ dZ|S\ZaWUTU ` S\ [T ZaUcU\lacU dSZ dUc ZTZ e S [T ZaUcU\lacU
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}[ZTdZ e ^ cSTU dZ W^cRZ^\S _^ aWS_V^ dZ æ S æÛ e WXS a[aaZaV^TU d[S dZ^Y\^cc Z WUcc[V^VZ] Z
g` SW × n� y

§̈���� éê 2;I I
g` SW ¿ 2ÍÎ �

O
g` SW × n� y

§̈���� éê 2;I I
g` SW ¿ 2�ÍÎ �

nWUT _ mU]]ZU aZYTZlW^VU dS__S TUV^bZUTZy e S WXS e dSVVU _� Z_ `[TVU WXZ[aU dZ g` SW ¿ e aZ ^RR Z^_* Ì æ n_� y S _ Û* Ì æÛ n_� y f gS dZc UaV\Z^c U WXS æ n_� y Ì æÛ n_� y e ^RR Z^cU lTZVU e ` S\WX �S\SaVS\SRR S `\U]^VU aZ^ WXS _ Ì _ Û nWo\ f `\U` UaZbZUTS � f��y e aZ^ Z_ o^VVU WXS ¿ WUTVZSTS
_ m^TS__U _U W^_S dZ [T [TZWU `[TVU WXZ[aU n` S\WX �S _* Ì _ Û* y fiUTaZdS\Z^c U _ m[TZWU cU\lacU õ � g` SW ¿ Î � àó � V^_S WXS W Ã Þ õ Ì æ e Ws Þ õ Ì æÛ eS _ m[TZWU cU\lacU � � g` SW × n� y Î � àó � V^_S WXS W Ã Þ � Ì æ< I ê e Ws Þ õ Ì æ<I ê f�UZWX �S W Ã Þ nõ Þ g` SW è� y Ì nW Ã Þ õ y Þ g` SW è� Ì æ Þ g` SW è� Ì æ<I ê e S ^T^_UY^cSTVSWs Þ nõ Þ g` SW è� y Ì æ< I ê e dS]S SaaS\S � Ì õ Þ g` SW è� f É ^ aZ X^ ^TWXS W Ã Þ nò Þ æ< I ê y ÌnW Ã Þ ò y Þ æ<I ê Ì Zdê Þ æ<I ê Ì æ<I ê S Ws Þ nò Þ æ<I ê y Ì æ<I ê e d[T}[S � Ì ò Þ æ<I ê f �S\WZ PUõ Þ g` SW è� Ì ò Þ æ<I ê f 	 \^ UaaS\]Z^cU WXS g` SW è� c^Td^ Z_ `[TVU YSTS\ZWU 7 dZ g` SW
× n� y TS_ `[TVU YSTS\ZWU 7� dZ g` SW ¿ e d[T}[S õ n7� y Ì ò næ< I ê n7 yy A ò n� y ndU]S ò n� y PS
_ mZcc^YZTS ZTaZSc ZaVZW^ dZ � V\^c ZVS ò y f �UZWX �S ò PS [T mZccS\aZUTS WXZ[a^ e ò n� y PS WXZ[aU e
S ` UZWX �S ` UZ _� e SaaSTdU ¿ _U W^_S e aV^ TS__^ WXZ[a[\^ dZ 7� e aZ X^ WXS õ n_� y A ò n� y f
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` S\ æ S V^_S WXS é� � Ì é� f É ^ ` S\ _^ `\U`UaZbZUTS � f�� e _ m^TS__U _U W^_S ZTdZ] Zd[^ Z_ `[TVU ed[T}[S � Û Ì � e S ` S\WZ PU ° Û o^VVU\Zbb^ ` S\ æ f �UZWX �S ° Û PS S}[Z]^_STVS ^ ° SaaSTdU }[SaVS
d[S ZTW_[aZUTZ dS__U aVSaaU `[TVU e ° o^VVU\Zbb^ ` S\ ° Û nV\^c ZVS [T ZaUcU\lacUy e S d[T}[S °
o^VVU\Zbb^ V\^c ZVS æ e WUc S ]U_S]^cU f +,
. /«¯®¯ª« ä ±ã²± gZ^TU _ O � `[TVZ ZTlTZV^c STVS ] ZWZT Z dZ [TU aWXSc ^ � f � Z\ScU WXS �
¶´Ò¼´ _ nU e ` Z P[ \^\^cSTVS e � ¹́ ¥§È §¥·£º ´§·´ ½¥¢¥§ ¡ £ _ y e S aW\Z]S\ScU � õ _ e aS ]^_YUTU
_S WUTdZbZUTZ S}[Z]^_STVZ n^y e nR y nS }[ZTdZ ^TWXS nWyy dS__^ `\U`UaZbZUTS � f�ÿ f
� áª�ªà¯®¯ª« ä ±ãã ±  £ µ´¤£¦¥¡§ ´ § ´¤ ¤ Å¥§¶¥´º ´ ¸´¥ » ¼§·¥ ¥§È §¥·£º ´§·´ ½¥¢¥§¥ ¸¥ � Ä ¸£·£
¸£ õ Ä ¹́ ¼§£ µ´¤£¦¥¡§ ´ ¸ Å¡µ¸¥§ ´¨
� !" �# $%&'!�� � ( �S\ dZc UaV\^\S _^ \ZåSaaZ] ZV P̂e WZU PS WXS _ õ _ R^aV^ UaaS\]^\S WXS e TS__^
WUTdZbZUTS n^y dS__^ `\U`UaZbZUTS � f�ÿ e æ S ° aUTU S}[Z]^_STVZ e ` S\WX �S ZTW_[aZUTZ dZ [TU aVSaaU
`[TVU e S d[T}[S SaZaVS õ nSd PS [T ZaUcU\lacUy f
� ZcUaV\Z^c U _ m^TVZaZccSV\Z^ f gZ^TU _ S � d[S `[TVZ ZTlTZV^c STVS ]ZWZT Z dZ [TU

aWXSc ^ � e WUT ZTW_[aZUTZ \Za` SVVZ]S æ � þ Î � S ° � 
 Î � e V^_Z WXS _ õ � S � õ _ f
u�



�S\ _^ WUTdZbZUTS nWy dS__^ `\U` UaZbZUTS � f�ÿ e é= Ì é� e ZTU_V\S ` S\ _^ WUTdZbZUTS n^y dS__^aVSaa^ `\U`UaZbZUTS e ° o^VVU\Zbb^ V\^c ZVS æ f �UZWX �S U]]Z^c STVS ^TWXS æ o^VVU\Zbb^ V\^c ZVS
a �S aVSaa^ e dS]S SaaS\S _ Ì � ` S\ Z_ _Scc^ � f�u f
�\^TaZVZ] ZV P̂f gZ^ · õ � õ _ e aZ^ æ � þ Î � [T mZTW_[aZUTS dZ _ S Y � Ó Î �

[T mZTW_[aZUTS dZ · f gZWWUcS · õ � õ _ e dSVV^ ° � 
 Î � [T mZTW_[aZUTS dZ � e ` S\ _^
WUTdZbZUTS n^y dS__^ `\U`UaZbZUTS � f�ÿ e SaZaVS õ � 
 Î þ V^_S WXS ° Ì æ Þ õ S � � Ó Î 

V^_S WXS Y Ì ° Þ � f q __U\^ õ Þ � � Ó Î þ PS V^_S WXS Y Ì ° Þ � Ì æ Þ õ Þ � e S d[T}[S e ` S\ _^
WUTdZbZUTS n^y dS__^ `\U` UaZbZUTS � f�ÿ e · õ _ f +,
. /«¯®¯ª« ä ±ãä ± �^ \S_^bZUTS õ n¶ ´Ò¼¥µ´y d P̂ _[UYU e WUcS UYTZ \S_^bZUTS d mU\dZTS e ^d^_V\S \S_^bZUTZ e S `\SWZa^c STVS �
R �^ \S_^bZUTS U``UaV^ » µ´¢´¸´µ´e ZTdZW^V^ WUT ö e PS dSlTZV^ d^

_ ö � ÷À � õ _
R �^ \S_^bZUTS dZ U\dZTS aV\SVVU ¶´Ò¼¥µ´ ¶·µ´··£º ´§·´e ZTdZW^V^ WUT ø e PS dSlTZV^ d^

_ ø � ÷À _ õ � ´ _ CÌ �
R �^ \S_^bZUTS » µ´¢´¸´µ´ ¶·µ´··£º ´§·´e ZTdZW^V^ WUT ù e PS dSlTZV^ d^

_ ù � ÷À � ø _
R �^ \S_^bZUTS ~dZ WU` S\V[\^� ¶¼¶¶ ´Ò¼¥µ´ nU ´¶¶´µ´ ¶¼ ¢¢´¶¶¥½¡ U ´¶¶ ´µ´ ¥§È §¥·£º ´§·´ ½¥¢¥§ ¡§ ´¤ » µ¥º ¡ ¥§·¡µ§ ¡ ¸¥y e ZTdZW^V^ WUT ú e PS dSlTZV^ d^

_ Û ú _ ÷À n_ Û ø _ S aS _ Û õ � õ _ ^__U\^ � Ì _ U � Ì _ Û y
R � mU``UaV^ dZ }[SaV m[ _VZc ^ e ´¶¶´µ´ ¥ºº ´¸¥£·£º ´§·´ » µ´¢´¸´§·´e ZTdZW^V^ WUT û e PS dSlTZV^
d^ _ û � ÷À � ú _

�T `[TVU _ dZ [T ZTaZSc S  aZ dZ\ P̂ º £¶¶¥º £¤´ aS TUT WZ aUTU ZT  `[TVZ WXS aSY[UTU _ e aZ
d Z\ P̂ º ¥§¥º £¤´ aS TUT WZ aUTU ZT  `[TVZ WXS `\SWSdUTU _ f
k ^V[\^_c STVS TUT RZaUYT^ WUToUTdS\S Z `[TVZ ZTlTZV^c STVS ] ZWZT Z c ^aaZc ^_Z d Z [T

ZTaZSc S  WUT Z `[TVZ YSTS\ZWZ c ^aaZc ^_Z d Z � f
� áª�ªà¯®¯ª« ä ±ãô ± ¾ ´ _ ´ � ¶¡§ ¡ » ¼§·¥ ¥§È §¥·£º ´§·´ ½¥¢¥§¥ ¸¥ � ´ _ ù � £¤ ¤¡µ£
é= Ò é� ¨
� !" �# $%&'!�� � ( gZ^TU æ [T mZTW_[aZUTS dZ _ S ° [T mZTW_[aZUTS dZ � f �UZWX �S _ ù � e °
o^VVU\Zbb^ ` S\ æ nWo\ f `\U` UaZbZUTS � f�ÿ^y S é= Õ é� nWo\ f `\U`UaZbZUTS � f�ÿWy f gS oUaaSé= Ì é� e d^VU WXS aZ^ ° o^VVU\Zbb^ ` S\ æ e S U]]Z^c STVS ^TWXS æ o^VVU\Zbb^ ` S\ a �S aVSaa^ e
aZ ^]\SRR S _ Ì � e ` S\ Z_ _Scc^ � f�u nWXS ^|S\c^ _ m[TZWZV P̂ dS_ `[TVU WUT ^aaSYT^VU ^TS__U
_U W^_S S V^_S WXS [T^ a[^ ZTW_[aZUTS o^VVU\ZbbZ ` S\ æy e c STV\S _ `\SWSdS aV\SVV^c STVS � f
�[T}[S é= Ò é� f +,

u�



� áª�ªà¯®¯ª« ä ±ãý ± ¾¥£ W � � Î � Û ¼§ º ¡µÈ ¶º ¡ ì¥µ£¦¥¡§£¤´Ä ´ ¶¥£§ ¡ _ ´ � » ¼§·¥
¥§È §¥·£º ´§·´ ½¥¢¥§¥ ¸¥ ¾ ¨ � ¤ ¤¡µ£ ¶¥ Á£Ñ
n^y � õ _ À W� n� y õ W� n_ yÄ ´ ¶´ � ¹́ ¶ ´» £µ£·¡ W � n� y õ W� n_ y À � õ _ Ô
nR y � ø _ À W� n� y ø W� n_ yÄ ´ ¶´ � ¹́ ¶ ´» £µ£·¡ W � n� y ø W� n_ y À � ø _ Ô
nWy � ú _ À W� n� y ú W� n_ y ´ ¶´ � ¹́ ¶ ´» £µ£·¡ W � n� y ú W � n_ y À � ú _ ¨
À§ ¡¤·µ´Ä ¶ ´ _ ¹́ ¼§ » ¼§·¡ ¢Á¥¼¶¡ ¸¥ � Ä ¢Á ´ ¶¥£ £§ ¢Á ´ ¼§ » ¼§·¡ ¥§È §¥·£º ´§·´ ½¥¢¥§ ¡ ¸¥

� Ä ´ ¶´ W n_ y ¹́ µ´Ò ¡¤£µ´Ä £¤ ¤¡µ£ W n_ y ¹́ ¼§ » ¼§·¡ ¥§È §¥·£º ´§·´ ½¥¢¥§ ¡ ¸¥ � Û ´ ¶¥ Á£
W � n_ y õ W n_ y

�
� !" �# $%&'!�� � ( gZ^TU æ � þ Î � [T mZTW_[aZUTS dZ _ S ° � 
 Î � [T mZTW_[aZUTS dZ � e S aZ^7ê Z_ `[TVU YSTS\ZWU dZ � f
gS � õ _ ^__U\^ SaZaVS õ � 
 Î þ V^_S WXS ° Ì æ Þ õ e d[T}[S W Þ ° Ì W Þ æ Þ õ f É ^ W Þ ° SW Þ æ aUTU ZTW_[aZUTZ \Za` SVVZ]^c STVS dZ W � n� y S W � n_ y e d[T}[S W � n� y õ W� n_ y f � ZWS]S\a^ eaZ^ W � n� y õ W� n_ y Sd � aS`^\^VU f q __U\^ éê � ÷Ú ü û� ü Ç éê � ÷Ú ü û= ü f É ^ W ò<I PS [T ZaUcU\lacUS aZ X^ éê ÷= Ì W ò<I néê � ÷Ú ü û= ü y S éê ÷� Ì W ò<I néê � ÷Ú ü û� ü y f �[T}[S éê ÷� Ç éê÷= e S d^VU WXS

� PS aS`^\^VU e }[SaVU Zc`_ZW^ WXS � õ _ n` S\ _^ `\U` UaZbZUTS � f�ÿy f z SaV^ WUaP� dZc UaV\^VUn^y f
gZ^ U\^ � ø _ f �S\ Z_ `[TVU n^y ^RRZ^cU W � n� y õ W� n_ y f gS oUaaS W � n� y Ì W � n_ y e^]\SccU éê ÷� Ì W ò<I néê � ÷Ú ü û� ü y Ì W ò<I néê � ÷Ú ü û= ü y Ì éê ÷= e c STV\S ` S\ _^ `\U`UaZbZUTS � f�uéê ÷= Ò éê ÷� f �[T}[S TUT `[ PU SaaS\S W � n� y Ì W � n_ y e ` S\WZ PU W � n� y ø W� n_ y f � ZWS]S\a^ eaZ^ � aS`^\^VU S W � n� y ø W� n_ y f �S\ Z_ `[TVU n^y aZ X^ � õ _ e S TUT `[ PU ^]S\aZ _ Ì � e

^_V\Zc STVZ W � n� y Ì W � n_ y f �[T}[S � ø _ e S ^TWXS nR y PS dZc UaV\^VU f
gZ^ � ú _ f q __U\^ ` S\ _^ `^\VS nR y aZ X^ W � n� y ø W� n_ y f g[`` UTZ^cU ` S\ ^aa[\dUWXS SaZaV^ [T `[TVU ZTlTZV^c STVS ] ZWZTU · Û d Z � Û V^_S WXS W � n� y ø · Û ø W� n_ y f q __U\^ e` S\ _^ `\U`UaZbZUTS � f�u e aZ X^ éÚ ü û� ü ý éê � ÷¸ � ý éÚ ü û= ü e d[T}[S WUTaZdS\^TdU _S Zc hc ^YZTZ V\^c ZVS W ò<I e aZ X^ é� ý W ò<I néê � ÷¸ � y ý é= f �S\ Z_ _Scc^ � f�u SaZaVS [T `[TVUZTlTZV^c STVS ]ZWZTU · dZ � V^_S WXS [T^ a[^ ZTW_[aZUTS Y o^VVU\ZbbZ V\^c ZVS æ S V^_S WXS

éê ÷¸ Ì W ò<I néê � ÷¸ � y e Sd SaZaVS [T [TZWU `[TVU ZTlTZV^cSTVS ] ZWZTU �s dZ � V^_S WXS [T^a[^ ZTW_[aZUTS ° s o^VVU\ZbbZ ` S\ Y nS }[ZTdZ ` S\ æy S V^_S WXS é�ô Ì é� f gZWWUc S aZ^ �
WXS �s aUTU V^_Z WXS [T^ _U\U ZTW_[aZUTS o^VVU\ZbbZ ` S\ æ S X^TTU _U aVSaaU ^TS__U _U W^_S e d ZT[U]U Z_ _Scc^ � f�u Zc`_ZW^ WXS � Ì �s f � mSaZaVSTb^ dZ ° s S Y ^aaZW[\^ WXS � õ · õ _
S Z_ o^VVU WXS é� ý é¸ ý é= ^aaZW[\^ WXS TUT `UaaUTU ]^_S\S _S [Y[^Y_Z^TbS � Ì · U· Ì _ e Z_ WXS PS ZT WUTV\^aVU WUT � ú _ f �[T}[S TUT `[ PU SaZaVS\S · Û e Z_ WXS R^aV^ ` S\
^|S\c ^\S WXS W � n� y ú W � n_ y f � ZWS]S\a^ aZ^ � aS`^\^VU S W � n� y ú W� n_ y f q __U\^ ` S\ Z_`[TVU nR y aZ X^ � ø _ f gS SaZaVSaaS · V^_S WXS � ø · ø _ e aSc`\S ` S\ Z_ `[TVU nR y aZ
^]\SRR S W � n� y ø W� n· y ø W� n_ y e ZT WUTV\^aVU WUT W � n� y ú W� n_ y f �[T}[S � ú _ f
gS U\^ _ PS [T `[TVU WXZ[aU dZ � WXS aZ^ ^TWXS [T `[TVU ZTlTZV^c STVS ] ZWZTU dZ � e

^__U\^ _ X^ ^TS__U _U W^_S dZ dZc STaZUTS d[S e S }[ZTdZ ` S\ Z_ _Scc^ � f�� W n_ y PS [T `[TVU
WXZ[aU dZ � Û WUT ^TS__U _U W^_S dZ dZc STaZUTS d[S e Sd SaaSTdU \SYU_^\S ` S\ Z` UVSaZ e PS [T `[TVU
ZTlTZV^c STVS ]ZWZTU dZ � Û f gS æ � þ Î � PS [T cU\lacU W^TUTZWU dZ _ e æ c ^Td^ Z_ `[TVU
WXZ[aU dZ þ ZT _ f T^ ZTW_[aZUTS dZ W � n_ y PS W Þ æ WXS e ` UZWX �S c^Td^ Z_ `[TVU WXZ[aU dZ þZT W n_ y e o^VVU\Zbb^ ` S\ [T cU\lacU W^TUTZWU dZ W n_ y S d[T}[S W � n_ y õ W n_ y f +,

uu



³¼§·¥ ¥§È §¥·£º ´§·´ ½¥¢¥§¥ ´ ¶¢¡»» ¥£º ´§·¥¨
�^ WUc`^VZR Z_ZV P̂ dS__^ dSlTZbZUTS � f� WUT _^ dSlTZbZUTS �f� aSY[S SaaSTbZ^_c STVS d^ pqRh
X�^Tt^\ e VSU\Sc ^ � e `^Y f �u�r nWo\ f ^TWXS ps^\Zat Z e ^`` STdZWS ^_ W^` ZVU_U {{ e d Z � f � Z`c ^Try f
gV^R Z_Z\Sc U U\^ [T _Scc^ WXS dZc UaV\^ e WUT }[^_WXS cUdZlW^ \Za` SVVU ^_ _^]U\U U\ZYZT^_S e
Z_ `[TVU SaaSTbZ^_S dZ V^_S \Za[_V^VU f
¡¢¢ â ä ±ã� ± ¾ ¥£§¡ ¿ ´ Ó ¶¡··¡£§ ´¤ ¤¥ ¤¡¢£¤¥ µ´Ò ¡¤£µ¥ ¸¥ ¸¥º ´§¶¥¡§ ´ ¸¼´ ¸¥ ¼§ ¢£º» ¡× Ä ·£¤¥ ¢Á ´ ¿ Ò Ó Ï¿ CÌ Ó Ð ´ × ¶¥£ ¢£º» ¡ ¸´¥ �¼¡¦¥´§·¥ ¸¥ ¿ ¨ � ¤ ¤¡µ£ ¤ Ǻ ¶·´§¶¥¡§ ´ ¥§ Ó
¸´¤ ¤ Å¥¸´£¤´ º £¶¶¥º £¤´ ¸¥ ¿ ¹́ » µ¥§ ¢¥» £¤´¨
� !" �# $%&'!�� � ( {T }[SaV^ dZc UaV\^bZUTS WUTaZdS\S\Sc U e WUc S PS d m[aU e _S _U W^_Zbb^bZUTZ dSZ
aUVVU^TS__Z d Z × ^TWU\^ WUc S aUVVU^TS__Z d Z × n� y f
gZ^ Ø� _ mZdS^_S c ^aaZc ^_S dZ ¿ f �UZWX �S ¿ PS _U W^_S \SYU_^\S dZ dZc STaZUTS d[S e Ø� PS

YSTS\^VU d^ d[S S_Sc STVZ v O u nWo\ f pqVZ�^XhÉ ^WdUT^_d e `\U`UaZbZUTS ��f��r � aZ d ZWS WXS v O uoU\c ^TU [T aZaVSc ^ \SYU_^\S dZ `^\^c SV\Zy f gS vÂÃu A Ó ^__U\^ _ mSaVSTaZUTS Ø�Ó dZ Ø� ZT
Ó e PS YSTS\^V^ d^ v S d[T}[S PS `\ZTWZ`^_S f �U aVSaaU \^YZUT^c STVU ]^_S aS vu ÂÃ A Ó f iZR^aV^ ^__U\^ dZc UaV\^\S WXS TUT `[ PU ^]S\aZ vÂÃu CA Ó S vu ÂÃ CA Ó fgZ^ ` S\ ^aa[\dU vÂÃu CA Ó S vu ÂÃ CA Ó f �UZWX �S Ó PS _U W^_S \SYU_^\S e PS [T dUc ZTZU ^
o^VVU\Zbb^bZUTS [TZW^ nWo\ f pÉ ^Va[c[\^ e VSU\Sc ^ u� e `^Y f �u�ry e d[T}[S SaZaVS\ P̂ ZT Ó [T
c^aaZc U WUc[T dZ]ZaU\S þ dZ v S u f gZ ^]\ P̂ ^__U\^ v Ì Üþ e u Ì Ýþ e WUT Ü S Ý S_Sc STVZTUT ZT]S\VZR Z_Z d Z Ó e ^_V\Zc STVZ aZ ^]\SRR S vu ÂÃ Ì ÜÝÂÃ A Ó U``[\S vÂÃu Ì ÜÂÃÝ A Ó �
c ^ ^TWXS þ TUT PS ZT]S\VZR Z_S f {To^VVZ e aZWWUc S ¿ Ò Ó SaZaVS [T S_Sc STVU dZ Ó Í ¿ e WXS e
d^VU WXS × PS W^c`U dSZ }[UbZSTVZ dZ ¿ e a^\ P̂ dS_ VZ` U õ � ÂÃ e WUT õ A ¿ e � A Ø� n^_V\Zc STVZ
õ � ÂÃ A ¿yf �UZWX �S ^TWXS q e SaaSTdU _U W^_S \SYU_^\S e PS [T dUc ZTZU ^ o^VVU\Zbb^bZUTS [TZW^ e
` UaaZ^c U a[``U\\S WXS õ S � aZ^TU `\Zc Z V\^ _U\U f {TU_V\S e d^VU WXS v O u TUT aUTU ZT]S\VZR Z_ZZT Ó e Ó dUc ZT^ ¿ nZT ^WWU\dU WUT Z_ _Scc^ � f�ÿy e S d[T}[S � A Ø � f gZ^ �� [T o^VVU\S
Z\\Zd[WZR Z_S dZ � ZT ¿ e �� [T o^VVU\S Z\\Zd[WZR Z_S dZ � ZT Ó e ��¿ _ mZdS^_S YSTS\^VU d^ ��
ZT ¿ S ��Ó _mZdS^_S YSTS\^VU d^ �� ZT Ó f gZWWUc S õ Ì � õ � ÂÃe õ A �Ó Õ ��Ó e cSTV\S
aZWWUc S õ S � aUTU `\Zc Z V\^ _U\U e õ CA ��¿ f gZ X^ ^__U\^ ZT ¿ _^ W^VST^ dZ ZdS^_Z `\Zc Z
ÿ Ò ��¿ Ò n��Ó y B ¿ f �UZWX �S dZc ¿ Ì � e n�� Ó y B ¿ Ì Ø� f �[T}[S �� PS [T o^VVU\S
WUc[TS dZ v S u e ` S\WZ PU þ TUT PS ZT]S\VZR Z_S fgZ^ U\^ ÿ Ì vu ÂÃ e Ê� _ mSaVSTaZUTS dZ Ø� ZT Ó pÿr e S Ê� _ mSaVSTaZUTS dZ Ø� ZT ¿ pÿr f
qRRZ^cU WXS ¿ S Ó e SaaSTdU dUc ZTZ ^ o^VVU\Zbb^bZUTS [TZW^ e aUTU ZTVSY\^_c STVS WXZ[aZ e
WXS ÿ S ÿÂÃ TUT ^``^\VSTYUTU ^ Ó e S ^ c ^YYZU\ \^YZUTS TUT ^``^\VSTYUTU ^d ¿ e S aZWWUc S
WXZ^\^cSTVS ¿ Ì ¿�ê S Ó Ì Ó�� e ` S\ ps^\Zat Zhg^c[S_ e W^` ZVU_U � { e `^\^Y\^oU � e WU\U__^\ZU^ `^Y f �ÿr e Ê� S Ê� aUTU ZdS^_Z `\Zc Z _S W[Z WUTV\^bZUTZ aUTU \Za` SVVZ]^c STVS Ø� S Ø� e S
aUTU V^_Z WXS _^ W_^aaS ÿ F Ê� PS V\^aWSTdSTVS a[ n_ mZcc^YZTS ZaUcU\o^ dZy ¿ ×Ø� ZT ¿ pÿr×Ê� eS _^ W_^aaS ÿ F Ê� PS V\^aWSTdSTVS a[ n_ mZcc^YZTS ZaUcU\o^ dZy Ó ×Ø� ZT Ó pÿr×Ê� f q }[SaVU
n� y � Z P[ `\SWZa^c STVS e aS � PS [T aUVVU^TS__U dZ × e è � � Î × PS _ mZTW_[aZUTS e S Ê PS [T ZdS^_S
`\Zc U dZ � e ` UZWX �S × PS [T W^c`U e aS � A � Í Ê ^__U\^ PS ZT]S\VZR Z_S ZT × f �[T}[S ` S\
pqVZ�^XhÉ ^WdUT^_d e WU\U__^\ZU � f�r W mPS [T UcUcU\lacU T^V[\^_S �Ë Î × e WXS aZ ]S\ZlW^
o^WZ_c STVS SaaS\S ZT ZSVVZ]U S _^ W[Z Zcc^YZTS PS Z_ aUVVU^TS__U dZ × oU\c ^VU d^ V[VVZ Y_Z
S_Sc STVZ dS_ VZ` U õ � ÂÃ WUT õ A � S � A � Í Ê f �^_S aUVVU^TS__U a^\ P̂ ` S\ TUZ ZdSTVZlW^VU
WUT �Ë f

u�



`[TVU dZc UaV\Z^c U WXS Ê� B ¿ pÿr Ì Ê� f gZWWUc S nÊ� B ¿ pÿry B ¿ Ì Ê� B ¿ Ì Ê� B Ó B ¿ ÌØ� B¿ Ì Ø� e a^\ P̂ aZW[\^c STVS Ê� Õ Ê� B¿ pÿr f gS ` S\ ^aa[\dU V^_S ZTW_[aZUTS oUaaS aV\SVV^ e
^]\SccU _^ W^VST^ dZ ZdS^_Z `\Zc Z dZ ¿ pÿr e ÿ Ò Ê� Ò Ê� B ¿ pÿr f �UZWX �S e ` S\ Z_ _Scc^ � f�ÿ edZc ¿ pÿr Ô � e Ê� B ¿ pÿr dS]S SaaS\S c ^aaZc ^_S f iUTaZdS\Z^cU _ mZcc^YZTS ZaUcU\o^ dS_
W^c`U ¿ pÿr× nÊ� B ¿ pÿry ZT Ó pÿr×Ê� � V^_S Zcc^YZTS e WXS a^\ P̂ ^TWX mSaa^ [T W^c`U e WUTVZSTSÿ e S }[SaVU PS ^aa[\dU ` S\WX �S nZdSTVZlW^TdU Ó ×Ø� WUT _^ a[^ Zcc^YZTS ZaUcU\o^ ZT Ó pÿr×Ê� yÓ pÿr×Ê� Ì nÓ ×Ø� y pÿr e WUT ÿ V\^aWSTdSTVS a[ Ó ×Ø� S d[T}[S WXZ^\^c STVS TUT ZT]S\VZR Z_S f
�[T}[S Ê� B ¿ pÿr Ì Ê� f	 aaS\] Z^cU U\^ WXS Ê� PS YSTS\^VU d^ u n` S\WX �S ÿ Ì vu ÂÃ e Ê� PS _ mSaVSTaZUTS dZ Ø� S Ø�
PS YSTS\^VU d^ u S v Ì ÿu y e d[T}[S _^ _U W^_Zbb^bZUTS ¿ pÿrËê X^ _ mZdS^_S c ^aaZc ^_S YSTS\^VUd^ u e Sd PS d[T}[S [T ^TS__U dZ ]^_[V^bZUTS dZaW\SV^ nR^aV^ ZTo^VVZ UaaS\]^\S WXS V^_S ^TS__U
PS _U W^_S S TUSVXS\Z^TU e X^ dZc STaZUTS [TU ` S\ pqVZ�^XhÉ ^WdUT^_d e VSU\Sc^ ��f�ur Sd PS
d[T}[S [T ^TS__U dZ ]^_[V^bZUTS dZaW\SV^ ` S\ pqVZ�^XhÉ ^WdUT^_d e `\U` UaZbZUTS � f� nZZZyry f
�UZWX �S Ó pÿrË� dUc ZT^ ¿ pÿrËê e ` S\ _^ c ^aaZc ^_ZV P̂ dSY_Z ^TS__Z d Z ]^_[V^bZUTS dZaW\SV^ e aZX^ WXS Ó pÿrË� Ì ¿ pÿrËê f iXZ^c Z^cU ¿ � }[SaVU ^TS__U e Ø � Z_ a[U ZdS^_S c ^aaZc ^_S e WXSPS YSTS\^VU d^ u e S aZ^ @ � × Í 8ÿ9 Î � _^ ]^_[V^bZUTS ^aaU WZ^V^ ^d ¿ � nWZU PS @ nyy PS Z_
c ^aaZc U ZTVS\U 1 V^_S WXS yu Â� A ¿ � e SaaSTdU u [T YSTS\^VU\S dZ Ø � y f q __U\^ aZ X^@ nu y Ì �e S u Ì Ýþ e WUT Ý e þ TUT ZT]S\VZR Z_Z ZT Ó e S }[ZTdZ ^``^\VSTSTVZ ^ Ø� Ò Ø � f É ^}[SaV^ PS [T^ WUTV\^ddZbZUTS e ` S\WX �S u O þ A Ø � À @ nþ y 5 � O @ nÝy 5 �e S d[T}[S aZ ^]\SRR S
� Ì @ nu y Ì @ nÝþ y Ì @ nÝy F @ nþ y 5 � f +,
� áª�ªà¯®¯ª« ä ±ã� ± ¾ ¥£§¡ _ ´ � ¸¼´ » ¼§·¥ ¥§È §¥·£º ´§·´ ½¥¢¥§ ¥ ¸¥ � Ä ·£¤¥ ¢Á ´ _ ù � Ä
¶¥£ æ � þ Î � ¼§ Å¥§ ¢¤¼¶¥¡§ ´ ¸¥ _ Ä ° � 
 Î � ¼§ Å¥§ ¢¤¼¶¥¡§ ´ ¸¥ � Ä ´ ¶¥£ W � \þ Î þ ¥¤
º ¡µÈ ¶º ¡ ¸¥ ¶¢¡»» ¥£º ´§·¡ ¸¥ þ ¤¼§Ò ¡ ¥¤ ¶¼ ¡ » ¼§·¡ ¢Á ¥¼¶¡ _� ¨ � ¤ ¤¡µ£ ´¶¥¶·´ ¼§ º ¡µÈ ¶º ¡õ � 
 Î þ Ä ·£¤´ ¢Á ´ ° Ì æ Þ õ Ä ´ ¼§ º ¡µÈ ¶º ¡ � � 
 Î \þ Ä ·£¤´ ¢Á ´ õ Ì W Þ � ¨
� !" �# $%&'!�� � ( �UZWX �S _ ù � e aZ X^ é= Ò é� nWo\ f `\U`UaZbZUTS � f�uy e S ` UaaZ^c UWUTaZdS\^\S ZTW_[aZUTZ dZ _ S � \Za` SVVZ]^cSTVS dS_ VZ` U æÛ � g` SW é= Î � e ° Û � g` SW é� Î
� e V^_Z WXS e dSVV^ Ù � é= Î é� _ mZTW_[aZUTS S ` UaVU õ Û Ì g` SW Ù e aZ ^RR Z^ ° Û Ì æÛ Þ õ Û nWo\ f
`\U`UaZbZUTS � f�ÿR y f QaZaVUTU d[T}[S ZaUcU\lac Z Ü � þ Î g` SW é= S Ý � 
 Î g`SW é�
V^_Z WXS æ Ì æÛ Þ Ü e ° Ì ° Û Þ Ý f �UaaZ^c U ^__U\^ ` U\\S õ Ì ÜÂÃ Þ õ Û Þ Ý e S UVVSTS\S ° Ì ° Û Þ Ý Ì
æÛ Þ õ Û Þ Ý Ì æ Þ ÜÂÃ Þ õ Û Þ Ý Ì æ Þ õ f
gS W Û � �ng` SW é= y Î g` SW é= PS Z_ c U\lacU dZ aWU``Z^c STVU dZ g` SW é= _[TYU Z_ a[U

`[TVU WXZ[aU e Zcc^YZTS dZ _� V\^c ZVS Ü e ^__U\^ SaZaVS [T ZaUcU\lacU \Ü � \þ Î �ng` SW é= y
V^_S WXS W Û Þ \Ü Ì Ü Þ W nWo\ f pw ^\VaXU\TS e W^` ZVU_U {{ e `^\^Y\^oU � e WU\U__^\ZU � f��r e Z_ o^VVUWXS aZ^ [T ZaUcU\lacU dZaWSTdS d^__ m[TZWZV P̂ ^|S\c ^V^ ZT V^_S WU\U__^\ZU e S d^__ mSaZaVSTb^ dZ
ÜÂÃy f gS dZc UaV\Z^c U WXS SaZaVS � Û � g` SW é� Î �ng` SW é= y V^_S WXS õ Û Ì W Û Þ � Û e ^__U\^
õ Ì ÜÂÃ Þ õ Û Þ Ý Ì ÜÂÃ Þ W Û Þ � Û Þ Ý Ì W Þ \ÜÂÃ Þ � Û Þ Ý e S d[T}[S R^aV^ `U\\S � Ì \ÜÂÃ Þ � Û Þ Ý f�S\ _^ `\U`\ZSV P̂ [TZ]S\a^_S dS__U aWU``Z^c STVU nWo\ f pw ^\VaXU\TS e W^` ZVU_U {{ e `^\^Y\^oU
� e `\U` UaZbZUTS � f�ury e � Û SaZaVS aS e dSVVU G Z_ o^aWZU dZ ZdS^_Z dS_ `[TVU WXZ[aU dZ g` SW é= e
Z_ o^aWZU õ ÛÂ ÃG n é ���� �± PS ZT]S\VZR Z_S f � ZcUaV\Z^c U d[T}[S }[SaVU o^VVU fgZ^ Ø= _ mZdS^_S c ^aaZc ^_S dZ é= e WZU PS Z_ `[TVU WXZ[aU dZ g` SW é= e S aZ^ � � é= Î
é= ×Ø = _^ `\UZSbZUTS W^TUTZW^ f {_ o^aWZU dZ ZdS^_Z d Z Ø= PS Z_ o^aWZU dZ ZdS^_Z dS_ aUVVUaWXSc ^
WXZ[aU dZ g` SW é= e d^VU d^ 8Ø = 9 WUT _^ aV\[VV[\^ \ZdUVV^ e S d[T}[S [T^ ZccS\aZUTS
WXZ[a^ dZ V^_S aUVVUaWXSc ^ PS g` SW � nWo\ f pw ^\VaXU\TS e W^` ZVU_U {{ e `^\^Y\^oU � e SaSc`Z
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� f� f� S � f� f�ry f q``_ZWXZ^cU U\^ Z_ o[TVU\S dZ o^aWZlW^bZUTS � nd^ TUT WUToUTdS\S WUT _U
aWU``Z^c STVU � Wo\ f pw ^\VaXU\TS e W^` ZVU_U {{ e `^\^Y\^oU � e `\U` UaZbZUTS � f�^ S WU\U__^\ZU � f�ry
^__^ a[WWSaaZUTS Sa^VV^ dZ é= hcUd[_Z

ÿÍÎ Ø= é� ¦ÍÎ é= �ÍÎ é= ×Ø = ÍÎ ÿ O
dU]S è� ¦ PS _ mZTW_[aZUTS f �UZWX �S aSY[S a[RZVU d^__S dSlTZbZUTZ WXS �é= PS é �� �� �¦ nWUcSo^aWZU dZ cUd[_Zy e WXS �né= ×Ø = y Ì ng` SW � y�é �� �� �¦ Ö� ¦ S WXS \� Ì ng` SW � yò e UVVSTZ^cU_^ a[WWSaaZUTS Sa^VV^ dZ é ���� �¦ hc Ud[_Z

ÿÍÎ �Ø= �é� ¦ÍÎ é���� �¦
û�� �� � üNÍÎ ng` SW � y�é ���� �¦ Ö� ¦ ÍÎ ÿ �{_ o^aWZU dZ ZdS^_Z G PS ` S\ dSlTZbZUTS � S\ ng` SW � yò Ì {c �è� ¦ � aS d[T}[S è	 PS _ mZTW_[aZUTS

dZ G ZT é ���� �¦ e d^VU WXS �è� ¦ PS ZTZSVVZ]U e aZ X^ �è� ¦ Ì æ	 Þ ð e WUT ð � �Ø= Î G ZaUcU\lacU f	 \^ aZ X^ õ ÛÂ ÃG né ���� �± Ì {c õ Û� nè	 y n� y f É ^ õ Û� nè	 y Ì õ Û� n�è� ¦ Þ ðÂÃy Ì õ Û� n�è� ¦ y Þõ Û� nðÂÃy e S ` UZWX �S õ Û� nðÂÃy PS [T ZaUcU\lacU e Z_ TUaV\U ^aaS\VU a^\ P̂ d Zc UaV\^VU aS `\U] Z^cU
WXS {c nõ Û� n�è� ¦ yy PS ZT]S\VZR Z_S f{TT^TbZV[VVU UaaS\] Z^cU WXS �è� ¦ PS [T cU\lacU õ Û� n�Ø= y Î õ Û� né �� �� �¦ y Ì é �� �� �±S WXS e ` S\ pw ^\VaXU\TS e W^` ZVU_U {{ e `^\^Y\^oU � e `\U` UaZbZUTS � f�Sr e aZ X^ [T ZaUcU\lacU
õ Û� n�Ø= y UÌ �nØ= H�¦ é� yf É ^ V^_S ZaUcU\lacU aZ ]S\ZlW^ dZ\SVV^cSTVS WXS PS o[TVU\Z^_SnWo\ f p�\UVXSTdZSWth� ZS[dUTT �S e W^` ZVU_U { e �f� f�ry ` S\ W[Z õ Û� n�è� ¦ y WU\\Za` UTdS V\^c ZVS ZaUhc U\lac Z T^V[\^_Z ^ �nè� ¦ H Zd�± y S }[ZTdZ aZ X^ {c nõ Û� n�Ø= yy UÌ {c �nè� ¦ H Zd�± y f �UZWX �S� PS Sa^VVU e {c �nè� ¦ H Zd�± y UÌ �n{c nè� ¦ H Zd�± yy f É ^ _ mZdS^_S {c nè� ¦ H Zd�± y PS Sa^VV^hc STVS _ mSaVSTaZUTS dZ Ø= ZT é� e WXS PS [T ZdS^_S `\ZTWZ`^_S ` S\ Z_ _Scc^ � f�� e S [T ZdS^_S
`\ZTWZ`^_S dZ [T dUc ZTZU dZ ZTVSY\ZV P̂ PS ZaUcU\oU e WUc S cUd[_U e ^__ m^TS__U ^ W[Z ^``^\VZSTS e
WZU PS PS _ZR S\U dZ \^TYU [TU f �[T}[S {c nõ Û� n�Ø= yy UÌ �n{c nè� ¦ H Zd�± yy PS _ZR S\U dZ \^TYU[TU e ` S\WZ PU PS ZT]S\VZR Z_S f +,
¡¢¢ â ä ±ã� ± ¾ ¥£§¡ _ ´ � ¸¼´ » ¼§·¥ ¥§È §¥·£º ´§·´ ½¥¢¥§¥ ¸¥ � Ä æ � þ Î � ¼§£ ¥§ ¢¤¼¶¥¡§ ´
¸¥ _ Ä _� ¥¤ » ¼§·¡ ¢Á¥¼¶¡ ¸¥ þ Ä ° � 
 Î � ¼§£ ¥§ ¢¤¼¶¥¡§ ´ ¸¥ � Ä _� ¥¤ » ¼§·¡ ¢Á¥¼¶¡ ¸¥
 Ä W � \þ Î þ ¥¤ º ¡µÈ ¶º ¡ ¸¥ ¶¢¡»» ¥£º ´§·¡ ¸¥ þ ¤¼§Ò ¡ _� Ä õ � 
 Î þ ¼§ º ¡µÈ ¶º ¡
·£¤´ ¢Á ´ ° Ì æ Þ õ Ä � � 
 Î \þ ¼§ º ¡µÈ ¶º ¡ ·£¤´ ¢Á ´ õ Ì W Þ � Ä ´ ¶¥£ ¥§È § ´ _ Û Ì � n_� y ¨� ¤ ¤¡µ£ _ Û ¹́ ¼§ » ¼§·¡ ¢Á¥¼¶¡ ¸¥ \þ Ä ¢Á ´ ¹́ £§ ¢Á ´ ¼§ » ¼§·¡ ¥§È §¥·£º ´§·´ ½¥¢¥§ ¡Ä ´ ¶¥ Á£_ û næ Þ W y� n_ Û y ö � ¨ À§ ¡¤·µ´Ä ¶ ´ _ ÛÛ ¹́ ¼§ » ¼§·¡ ¥§È §¥·£º ´§·´ ½¥¢¥§ ¡ ¸¥ � ·£¤´ ¢Á ´_ ù _ ÛÛ ö � Ä £¤ ¤¡µ£ _ ÛÛ õ næ Þ W y� n_ Û y ¨� !" �# $%&'!�� � ( {_ cU\lacU õ PS R Z\^bZUT^_S ` S\WX �S _U aUTU æ S ° e S � PS R Z\^bZUT^_S ` S\WX �S
_U aUTU õ S W f �[T}[S � PS [T mZTW_[aZUTS dZ [T `[TVU ZTlTZV^c STVS ]ZWZTU dZ \þ e ` S\WZ PU e
n� y io\ f pw ^\VaXU\TS e W^` ZVU_U {{ e ^]]S\VSTb^ � f�� f�r f �^ aW\ZVV[\^ õ Û� nè	 y PS YZ[aVZlW^V^ d^_o^VVU WXS õ Û� PS [T o[TVU\S V\^ o^aWZ d Z c Ud[_Z a[ g` SW é= S o^aWZ d Z c Ud[_Z a[ g` SW é�
nWo\ f pw ^\VaXU\TS e W^` ZVU_U {{ e `^\^Y\^oU � e `^Y f ��ÿr U p�\UVXSTdZSWth� ZS[dUTT �S e W^` ZVU_U
ÿ e u f� e `^Y f ��ry e S _^ WUaV\[bZUTS dZ õ ÛÂÃG n é ���� �± WXS V\U]Z^cU TS__^ WZV^V^ ^]]S\VSTb^WUTaZaVS `\U`\ZU TS_ WUTaZdS\^\S _ mZcc^YZTS dZ õ Û� nè	 y f
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` S\ Z_ _Scc^ � f�� e _ Û Ì � n_� y PS [T `[TVU WXZ[aU dZ \þ e WUT ^TS__U _U W^_S dZ dZc STaZUTS
d[S e S ` UZWX �S \þ PS \SYU_^\S e PS ^TWXS [T `[TVU ZTlTZV^c STVS ] ZWZTU dZ \þ f gZ X^ ` UZ e ` UZWX �S
þ PS _U W^_S S ` S\ Z_ _Scc^ � f�� e WXS õ n_� y Ì _� f �STSTdU WUTVU dS__^ `\U`UaZbZUTS � f��` UaaZ^c U aW\Z]S\S næ Þ W y� n_ Û y Ì næ Þ W y� n� n_� yy ö næ Þ W y� n� � n_� yy Ì næ Þ W Þ � y� n_� y Ìnæ Þ õ y� n_� y Ì ° � n_� y Ì � e S aS dZc UaV\Z^c U WXS _� ù W� n_ Û y ` UaaZ^c U ^TWXS aW\Z]S\S_ Ì æ� n_� y ù æ� nW � n_ Û yy Ì næ Þ W y� n_ Û y e S UVVSTS\S ZT dSlTZVZ]^ _ ù næ Þ W y� n_ Û y ö � f
�S\ dZc UaV\^\S WXS _� ù W � n_ Û y e R^aV^ dZc UaV\^\S WXS _� CÌ W � n_ Û y e ZT }[^TVU_� Ì õ n_� y Ì W n� n_� yy Ì W n_ Û y ö W� n_ Û y f g[``UTZ^cU }[ZTdZ ` S\ ^aa[\dU WXS aZ^_� Ì W � n_ Û y f gZ^ æÛ � þ Û Î \þ [T cU\lacU W^TUTZWU \S_^VZ]U ^ _ Û S aZ^TU _� � Sd7� � \Za` SVVZ]^c STVS Z_ `[TVU WXZ[aU S Z_ `[TVU YSTS\ZWU dZ þ Û f gZWWUcS W � n_ Û y Ì _� eW Þ æÛ PS [T cU\lacU W^TUTZWU \S_^VZ]U ^ _� e S d[T}[S PS [T Uc SUcU\lacU a[__ mZcc^YZTS e

ZT `^\VZWU_^\S PS ZTZSVVZ]U S W n_ Û y Ì nW Þ æy n_� � y Ì _� f É ^ ^__U\^ W ÂÃ n_� y e WXS PS [T
dZ]ZaU\S dZ \þ e WZU PS [T WXZ[aU Z\\Zd[WZR Z_S dZ WUdZc STaZUTS [TU e WUTVZSTS _ Û e S d[T}[S Z_ a[U
`[TVU YSTS\ZWU 7 aV^ TS__ mZcc^YZTS dZ æÛ e ` S\WX �S }[SaVU PS [T cU\lacU W^TUTZWU \S_^VZ]U ^_ Û � ` S\WZ PU 7 Ì æÛ n7 Û y ` S\ [T WS\VU 7 Û ZT þ Û f É ^ 7 Û PS WS\V^c STVS dZaVZTVU d^ _� � n` S\WX �S^_V\Zc STVZ 7 Ì _� e S }[ZTdZ aZ ^]\SRR S W ÂÃ n_� y Ì 87 9 Ì 8_� � 9 Ì 8_� � 9 e c STV\S W ÂÃ n_� yX^ WUdZc STaZUTS [TU S _� � X^ WUdZc STaZUTS d[Sy e S ZTU_V\S nW Þ æÛ y n_� � y Ì _� Ì W n7 y ÌW næÛ n7 Û yy Ì nW Þ æÛ y n7 Û y e ZT WUTV\^aVU WUT _ mZT ZSVVZ] ZV P̂ d Z W Þ æÛ f
�\Zc ^ dZ dZcUaV\^\S WXS _ û næ Þ W y� n_ Û y d Zc UaV\Z^c U _^ aSWUTd^ `^\VS dS__ m^aaS\VU fg[`` UTZ^cU d[T}[S WXS _ ù _ ÛÛ ö � e S aZ^ æÛÛ � þ ÛÛ Î � [T^ ZTW_[aZUTS dZ _ ÛÛ f �UZWX �S _ ù_ ÛÛ e ` S\ _^ `\U`UaZbZUTS � f�� e SaZaVS [T õ ÛÛ � þ ÛÛ Î þ V^_S WXS æÛÛ Ì æ Þ õ ÛÛ e S [T � ÛÛ � þ ÛÛ Î \þ

V^_S WXS õ ÛÛ Ì W Þ � ÛÛ f �UZWX �S _ ÛÛ ö � e SaZaVS ð � 
 Î þ ÛÛ V^_S WXS ° Ì æÛÛ Þ ð f z Z_S] Z^cU U\^
WXS e ` UZWX �S W PS aS`^\^VU nWo\ f pw ^\VaXU\TS e W^` ZVU_U {{ e `^\^Y\^oU � e `\U` UaZbZUTS � f�ÿ^ry
S þ PS aS`^\^VU ` S\WX �S ^� TS e \þ PS aS`^\^VU nWo\ f pw ^\VaXU\TS e W^` ZVU_U {{ e `^\^Y\^oU u e
WU\U__^\ZU u f�Rry e S ZTU_V\S e SaaSTdU æ S W RZ\^bZUT^_Z e æ Þ W PS R Z\^bZUT^_S f qRRZ^cU ^__U\^
Z_ c U\lacU RZ\^bZUT^_S æ Þ W � \þ Î � e WUT \þ aS`^\^VU e _ mZTW_[aZUTS ° � 
 Î � dZ � e Z_
c U\lacU � � 
 Î \þ V^_S WXS ° Ì næ Þ W y Þ � e S Z_ c U\lacU � ÛÛ Þ ð V^_S WXS ° Ì næ Þ W y Þ n� ÛÛ Þ ðy
n` S\WX �S ° Ì æÛÛ Þ ð Ì æ Þ õ ÛÛ Þ ð Ì æ Þ W Þ � ÛÛ Þ ðy � ` UaaZ^c U ^``_ZW^\S Z_ WU\U__^\ZU � f�� S UVVSTS\S� n_� y Ì n� ÛÛ Þ ðy n_� y f � SVVU _� �� Z_ `[TVU WXZ[aU dZ þ ÛÛ e d^VU WXS ð PS R Z\^bZUT^_S n` S\WX �S° Ì æÛÛ Þ ðy S þ ÛÛ PS _U W^_S e ` S\ Z_ _Scc^ � f�� dS]S SaaS\S ð n_� y Ì _� �� f �[T}[S _ ÛÛ Ì
æÛÛ� n_� �� y Ì æÛÛ� nð n_� yy Ì næ Þ W Þ � ÛÛ y� nð n_� yy Ì næ Þ W y� n� ÛÛ� nð n_� yyy õ næ Þ W y� n� ÛÛ nð n_� yyy Ìnæ Þ W y� n� n_� yy Ì næ Þ W y� n_ Û y e WUc S ]U_S]^cU fq }[SaVU `[TVU aZ X^ o^WZ_c STVS WXS _ û næ Þ W y� n_ Û y f {To^VVZ YZ P̂ ^RR Z^cU dZc UaV\^VUWXS _ ù næ Þ W y� n_ Û y f gS ` UZ _ ö _ ÛÛ ö næ Þ W y� n_ Û y e ^__U\^ U _ ÛÛ Ì _ e U ^_V\Zc STVZ_ ù _ ÛÛ ö næ Þ W y� n_ Û y ö � e S ^__U\^ e ` S\ }[^TVU U\^ dZc UaV\^VU e _ ÛÛ õ næ Þ W y� n_ Û y e d[T}[S_ ÛÛ Ì næ Þ W y� n_ Û y f +,
�ZcUaV\Z^c U U\^ [T^ TUVS]U_S `\U`\ZSV P̂ dS__^ \S_^bZUTS õ e _^ }[^_S V\^ _ m^_V\U WZ ` S\h

c SVVS\ P̂ d Z aV^R Z_Z\S _ mS}[Z]^_STb^ dS__S dSlTZbZUTZ �f� S � f� f {_ `[TVU oUTd^c STV^_S dZ V^_SdZcUaV\^bZUTS PS ZT aUaV^Tb^ _ m[ _VZc ^ `^\VS dS__^ dZcUaV\^bZUTS dS_ WZV^VU pqRX�^Tt^\ e VSUh
\Sc ^ � e `^Y f �u�r e WXS PS }[Z aSTaZR Z_c STVS aSc`_ZlW^V^ \Za` SVVU ^_ _^]U\U U\ZYZT^_S f
� áª�ªà¯®¯ª« ä ±ã- ± ¾ ´ _ ö � ¶¡§¡ » ¼§·¥ ¥§È §¥·£º ´§·´ ½¥¢¥§¥ ¸¥ � Ä £¤ ¤¡µ£ ´¶¥¶·´ ¼§ Å¼§¥¢£
¶´�¼´§¦£ È §¥·£ _* O � � �

O _� ¸¥ » ¼§·¥ ¥§È §¥·£º ´§·´ ½¥¢¥§¥ ¸¥ � ·£¤´ ¢Á ´ _ Ì _* û n n n û _� Ì� ¨
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� !" �# $%&'!�� � ( {TWUc ZTWZ^cU ^ `\U]^\S ` S\ ZTd[bZUTS a[ 1 WXS ]^_S _^ aSY[STVS Zc`_Zh
W^bZUTS �
aS SaZaVUTU _* O � � �

O _� O _ Û* O � � �
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O 1 9

��S\ 1 Ì ÿ R^aV^ UaaS\]^\S WXS _* Ì _ Ì _ Û* f gZ^ 1 � ÿ e S a[`` UTZ^cU WXS
_* O � � �
O _� O _ Û* O � � �

O _ Û� � _ Ì _* û _ Ã û n n n û _� ö � O _ Ì _ Û* û _ ÛÃ û n n n û _ Û� ö � f �S\
_ mZ` UVSaZ d Z ZTd[bZUTS aZ X^ a[RZVU _2 Ì _ Û2 � æ A 8ÿ O � O

� � �
O 1 Í �9 f gZWWUc S _�ÂÃ û _� ö � e

aZ X^ _�ÂÃ ù � e S d[T}[S ` S\ _^ `\U` UaZbZUTS � f�� e dSVV^ æ � þ Î � [T mZTW_[aZUTS dZ_�ÂÃ e ° � 
 Î � [T mZTW_[aZUTS dZ � e S W � \þ Î þ Z_ cU\lacU dZ aWU``Z^c STVU dZ
þ _[TYU Z_ a[U `[TVU WXZ[aU _� e SaZaVUTU cU\lac Z õ � 
 Î þ S � � 
 Î \þ V^_Z WXS° Ì æ Þ õ Sd õ Ì W Þ � f q``_ZW^TdU Z_ _Scc^ � f�� e aZ X^ e dSVVU _� Z_ `[TVU WXZ[aU dZ
 S ` UaVU · Ì næ Þ W y� n� n_� yy e WXS _�ÂÃ û · ö � S e d^VU WXS _�ÂÃ û _� ö � S_�ÂÃ Ì _ Û�ÂÃ û _ Û� ö � e WXS _� õ · nú _�ÂÃy e _ Û� õ · nú _�ÂÃy f É ^ d^VU WXS _� ú _�ÂÃS _ Û� ú _�ÂÃ e WZ PU PS ` UaaZR Z_S aU_U aS _� Ì _ Û� Ì · e Z_ WXS WUTW_[dS _^ dZc UaV\^bZUTS
dS__ mZc`_ZW^bZUTS f
�[T}[S ` S\ UYTZ 1 SaZaVS ^_ ` Z P[ [T _� WXS o^WWZ^ `^\VS dZ [T^ W^VST^ dS_ VZ` U _* û_ Ã û n n n û _� ö � f gZ^ � _ mZTaZSc S dSY_Z ZTVS\Z 1 V^_Z WXS SaZaV^ [T _� WXS o^WWZ^ `^\VS dZ

[T^ W^VST^ dS_ VZ` U _* û _ Ã û n n n û _� ö � f gS dZc UaV\Z^c U WXS SaZaVS [T c ^aaZc U ß1 dZ� e ^__U\^ dS]S SaaS\S _ Þ� Ì � � ZT o^VVZ aS oUaaS _ Þ� ù � e d Z T[U]U ` S\ _^ `\U` UaZbZUTS � f�� S Z__Scc^ � f�� e V\U]S\SccU [T `[TVU · V^_S WXS _ Þ� û · ö � e ZT WUTV\^aVU WUT _^ c ^aaZc ^_ZV P̂
d Z ß1 f �[T}[S aS dZc UaV\Z^c U WXS [T V^_S ß1 SaZaVS ^RRZ^cU _ Ì _* û _ Ã û n n n û _ Þ� Ì � e
WUc S ]U_S]^cU f
g[``UTZ^cU ` S\ ^aa[\dU WXS � TUT ^RRZ^ c ^aaZc U f �STSTdU `\SaSTVS WXS ÿ A � e S

WXS ZTU_V\S e aS 1 A � ^__U\^ V[VVZ Y_Z ZTVS\Z TUT TSY^VZ] Z ZToS\ZU\Z ^d 1 ^``^\VSTYUTU ^d 1 e
UVVSTZ^cU WXS ` S\ UYTZ ZTVS\U TUT TSY^VZ]U 1 SaZaVS [T _� WXS o^WWZ^ `^\VS dZ [T^ W^VST^
dS_ VZ` U _* û _ Ã û n n n û _� ö � f �S\ _ m[TZWZV P̂ d Z V^_Z W^VSTS e dZc UaV\^V^ ^__ mZT ZbZU e Z _�
oU\c ^TU [T^ W^VST^ ZTlTZV^

_ Ì _* û _ Ã û n n n û _� û n n n ö �
�iUTaZdS\Z^c U _^ W^VST^ nWo\ f `\U` UaZbZUTS � f�uy

é=î Ò é= ú Ò n n n Ò é= Ò n n n Ò é�
�gZ^ e ` S\ UYTZ 1 5 ÿ e Ø� _ mZdS^_S c ^aaZc ^_S dZ é= e Ê� _ mSaVSTaZUTS dZ Ø � ZT é� e S aZ^ Ø�

_ mZdS^_S c ^aaZc ^_S dZ é� f �S\ Z_ _Scc^ � f�ÿ e é� dUc ZT^ UYTZ é= S é= dUc ZT^ é=� aS1 5 � e d[T}[S ^RRZ^cU [T^ W^VST^ dZ ZdS^_Z d Z é� e Ê* Õ Ê Ã Õ n n n Õ Ê� Õ Ø� e WXS e ` UZWX �S
é� PS TUSVXS\Z^TU e PS aV^bZUT^\Z^ f �[T}[S SaZaVS [T ZdS^_S dZ é� e Ê Ì Ê� ` S\ 1 ^RR^aV^Tb^Y\^TdS e V^_S WXS Ê� Õ Ê Õ Ø� e ` S\ UYTZ 1 e S WXS PS `\ZTWZ`^_S ` S\ Z_ _Scc^ � f�� f {TU_V\S e
d^VU WXS Ê PS `\ZTWZ`^_S e c STV\S XV Ø� Ì � e Ê PS ZTW_[aU aV\SVV^c STVS ZT Ø� f
gZ^ U\^ v A Ø� ÍÊ f �UZWX �S é� dUc ZT^ UYTZ é= S Ê Ç Ø� e ^__U\^ e ` S\ UYTZ 1 e v CA é=

S vÂÃ CA é= f �UZWX �S ` UZ é= e SaaSTdU _U W^_S \SYU_^\S e PS [T dUc ZTZU ^ o^VVU\Zbb^bZUTS [TZW^ eUVVSTZ^cU WXS ` S\ UYTZ 1 e v aZ aW\Z]S ZT [T [TZWU cUdU WUc S õ�� ÂÃ� e WUT õ� S �� S_Sc STVZTUT ZT]S\VZR Z_Z S `\Zc Z V\^ _U\U dZ é= f gZ^ @� Z_ c ^aaZc U ZTVS\U V^_S WXS õ� A Ø �� e WXS SaZaVS` S\WX �S BtØ t� Ì nÿy nZT }[^TVU é= PS [T dUc ZTZU dZ ZTVSY\ZV P̂ TUSVXS\Z^TU � Wo\ f pqVZ�^XhÉ ^WdUT^_d e W^` ZVU_U �ÿ e WU\U__^\ZU �ÿ f��ry e Sd PS ` UaZVZ]U e ` S\WX �S õ� e SaaSTdU TUT ZT]S\VZR Z_S
u�



^``^\VZSTS ^ Ø� f � Zc UaV\Z^c U U\^ WXS aS � � 1 ^__U\^ @� � @� f � _Z S_Sc STVZ õ� S �� e
SaaSTdU TUT ZT]S\VZR Z_Z ZT é= e ^``^\VSTYUTU ^d Ø� e d[T}[S ` S\ Z_ _Scc^ � f�� e X^TTU [T
dZ]ZaU\S WUc[TS TUT ZT]S\VZR Z_S ZT é=� nZ_ YSTS\^VU\S dS__ mSaVSTaZUTS dZ Ø � y f �[T}[S e aSð PS Z_ c ^aaZc U WUc[T dZ] ZaU\S ZT é=� dZ õ� S �� e aZ X^ õ� Ì ðõ� e WUT ð A Ø� f q __U\^ aZX^ õ� Ì ðõ� A Ø� n Ø ��� Õ Ø ��� Ã� d^ W[Z @� 5 @� F �f q __U\^ UVVSTZ^cU [T^ W^VST^ dZ
ZTVS\Z ` UaZVZ] Z @* � @ Ã � n n n � @� � n n ne Z_ WXS PS ^aa[\dU f +,
� mU\^ ZT `UZ [aS\ScU }[^aZ aSc`\S _ mZ` UVSaZ d Z \SYU_^\ZV P̂f z ZWU\dZ^cU WXS aS � PS

\SYU_^\S e ` S\ _^ WUT]STbZUTS � f� e V[VVZ Z `[TVZ WXZ[aZ d Z � WUT ^TS__U _U W^_S dZ dZc STaZUTS
d[S e aUTU ^TWXS `[TVZ ZTlTZV^c STVS ] ZWZT Z dZ � f
©ªáª ¹¹âá¯ª ä ±ä° ± ¾ ´ � ¹́ µ´Ò ¡¤£µ´Ä ´ ¶´ _ ¹́ ¼§ » ¼§·¡ ¥§È §¥·£º ´§·´ ½¥¢¥§ ¡ ¸¥ � Ä £¤ ¤¡µ£´¶¥¶·´ ¼§ §¼º ´µ¡ È §¥·¡ ¸¥ » ¼§·¥ » µ´¢´¸´§·¥ _ Ä ·¡·£¤º ´§·´ ¡µ¸¥§£·¥ ·µ£º ¥·´ õ Ä ´¶¥¶·´ £¤ » ¥ ¹¼
¼§ » ¼§·¡ ¥ºº ´¸¥£·£º ´§·´ » µ´¢´¸´§·´ _ Ä ´ § ¡§ §´ ´¶¥¶·´ £¤¢¼§¡ ¶´ ´ ¶¡¤¡ ¶ ´ _ ¹́ ¼§ » ¼§·¡
¢Á¥¼¶¡ ¸¥ � ¨
� !" �# $%&'!�� � ( gZ^ æ � þ Î � [T^ ZTW_[aZUTS dZ _ e _� Z_ `[TVU WXZ[aU dZ þ e S ` UTZ^cU
ZTlTS _* Ì æ n_� y e WXS ` S\ Z_ _Scc^ � f�� PS `[TVU WXZ[aU S ZTlTZV^c STVS ]ZWZTU n` S\WX �S� PS \SYU_^\Sy dZ � f gZ X^ e ` S\ _^ `\U` UaZbZUTS � f�� e _ Ì æ� n_� y õ æ n_� y Ì _* f �S\ _^`\U`UaZbZUTS � f�� SaZaVS [T m[TZW^ W^VST^ _* û _ Ã û n n n û _� Ì _ f � Zc UaV\Z^c U WXS Z `[TVZ
`\SWSdSTVZ � aUTU aU_U Z _2 f
gZ^ � [T `[TVU `\SWSdSTVS _ e ° � 
 Î � [T^ ZTW_[aZUTS dZ � S _� Z_ `[TVU WXZ[aU dZ
 f �UZWX �S � ö _ e SaZaVS õ V^_S WXS æ Ì ° Þ õ S d[T}[S e ` S\ Z_ _Scc^ � f�� e õ n_� y Ì _� e

d^ W[Z ° n_� y Ì ° nõ n_� yy Ì æ n_� y Ì _* f �[T}[S _ õ � Ì ° � n_� y õ ° n_� y Ì _* f�S\ _^ `\U` UaZbZUTS � f�� SaZaVS [T m[TZW^ W^VST^ _* û � Ã û n n n û �� Ì � e S [T m[TZW^
W^VST^ � û ��� Ã n n n û ���� � Ì _ f É ^ e aSc`\S ` S\ _^ `\U` UaZbZUTS � f�� _^ W^VST^_* û � Ã û n n n û �� Ì � û ��� Ã n n n û ���� � Ì _ S _^ W^VST^ _* û _ Ã û n n n û _� Ì _
dS]UTU WUZTWZdS\S e d[T}[S � Ì _� f {TU_V\S aS � û _ e dS]S SaaS\S � Ì _�ÂÃ e d[T}[S SaZaVS^_ ` Z P[ [T `[TVU ZccSdZ^V^cSTVS `\SWSdSTVS S TUT TS SaZaVS TSaa[TU aS S aU_U aS 1 Ì ÿ e
WZU PS aS S aU_U aS _ Ì _* f É ^ aS _ Ì _* ^__U\^ _ PS [T `[TVU WXZ[aU dZ � e S aS ] ZWS]S\a^ _PS [T `[TVU WXZ[aU dZ � e ^__U\^ æ PS [T cU\lacU W^TUTZWU dZ _ e c ^ PS ^TWXS TSWSaa^\Z^c STVS
[T cU\lacU W^TUTZWU dZ _* e ` S\WX �S _* Ì æ n_� y e d[T}[S _ Ì _* f +,
� áª�ªà¯®¯ª« ä ±ä²± ¾¥£ � µ´Ò ¡¤£µ´Ä _ ¼§ » ¼§·¡ ¢Á¥¼¶¡ ¸¥ � Ï¢Á ´ ¹́ £§ ¢Á ´ ¼§ » ¼§·¡¥§È §¥·£º ´§·´ ½¥¢¥§ ¡Ð Ä ¶¥£ W � \� Î � ¥¤ º ¡µÈ ¶º ¡ ¸¥ ¶ ¢¡»» ¥£º ´§·¡ ¸¥ � ¥§ _ ¨ � ¤ ¤¡µ£ ¶¥ Á£Ñ
n^y ¶´ _ Û ¹́ ¼§ » ¼§·¡ ¢Á ¥¼¶¡ Ï´ ¥§È §¥·£º ´§·´ ½¥¢¥§ ¡Ð ¸¥ \� Ä ¢Á ´ §¡§ £»» £µ·¥´§ ´ £¤

¸¥½¥¶¡µ´ ´¢¢´¦¥¡§£¤´ W ÂÃ n_ y Ä £¤ ¤¡µ£ W � n_ Û y Ì W n_ Û y Ô
nR y ¶´ � ¹́ ¼§ » ¼§·¡ ¢Á ¥¼¶¡ Ï´ ¥§È §¥·£º ´§·´ ½¥¢¥§ ¡Ð ¸¥ \� Ä ¢Á ´ £»» £µ·¥´§ ´ £¤ ¸¥½¥¶ ¡µ´

´¢¢´¦¥¡§£¤´ W ÂÃ n_ yÄ £¤ ¤¡µ£ W � n� y ú W n� y Ì _ Ô
nWy ¶ ´ � Û ¹́ ¼§ » ¼§·¡ ¥§È §¥·£º ´§·´ ½¥¢¥§ ¡ ¸¥ � ·£¤´ ¢Á ´ � Û ú _ Ä £¤ ¤¡µ£ ´¶¥¶·´ ¼§ » ¼§·¡

¢Á¥¼¶¡ ´ ¥§È §¥·£º ´§·´ ½¥¢¥§ ¡ � ¸¥ \� Ä ·£¤´ ¢Á ´ � Û Ì W � n� y ¨� !" �# $%&'!�� � ( �\U]Z^cU n^y f gZ^ í Ì � Í _ e ^__U\^ W ëÚ ùú ûï ü ÷ï PS [T ZaUcU\lacU SW n_ Û y A í e _ Û A W ÂÃ ní y e ` S\WX �S _ Û CA W ÂÃ n_ y f �\SaU [T cU\lacU W^TUTZWU æ � þ Î \� e
\S_^VZ]U ^ _ Û e ` S\ Z_ WU\U__^\ZU � f�� e aZ X^ WXS W Þ æ PS [T cU\lacU W^TUTZWU \S_^VZ]U ^ W n_ Û y f
�S\ dSlTZbZUTS W Þ æ PS [T^ ZTW_[aZUTS dZ W � n_ Û y e d[T}[S W � n_ Û y Ì W n_ Û y e WUc S ]U_S]^cU f

�ÿ



�\Zc ^ dZ `\U]^\S nR y S nWy o^WWZ^cU [T^ `ZWWU_^ `\Sc Saa^ f gZ^ æ � þ Î � [T cU\lacU
W^TUTZWU \S_^VZ]U ^ _ e _� Z_ `[TVU WXZ[aU dZ þ e W� � \þ Î þ Z_ cU\lacU dZ aWU``Z^c STVU
dZ þ ZT _� f �UZWX �S æÂÃ n_ y Ì _� e dSVVU G =� Z_ o^aWZU dZ ZdS^_Z d Z _� S G = Z_ o^aWZU dZ ZdS^_Zd Z _ e aZ ]S\ZlW^ WXS G =� Ì æÂÃG = n é� e S d[T}[S ` S\ pw ^\VaXU\TS e W^` ZVU_U {{ e `^\^Y\^oU � e
WU\U__^\ZU � f��r e SaZaVS [T [TZWU cU\lacU \æ � \þ Î \� V^_S WXS W Þ \æ Ì æ Þ W� f �^_S c U\lacUPS ` UZ R Z\^bZUT^_S e ` S\WX �S _U aUTU W e æ S W� f	 \^ `\U]Z^cU nR y f gZ^ ° � 
 Î \� [T cU\lacU W^TUTZWU \S_^VZ]U ^ � S _� Z_ `[TVU
WXZ[aU dZ 
 f �UZWX �S � ^``^\VZSTS ^_ dZ] ZaU\S SWWSbZUT^_S dZ \� e W � n� y õ W n� y Ì _ e Sd
SaZaVS ^__U\^ [T cU\lacU õ � 
 Î þ V^_S WXS W Þ ° Ì æ Þ õ f gZ X^ `UZ õ ÂÃG =� n é� Ì
õ ÂÃ næÂÃG = n é� y n é� Ì næ Þ õ yÂ ÃG = n é� Ì nW Þ ° yÂÃG = n é� Ì ° ÂÃ nW ÂÃG = n é �ê y n é� e S` UZWX �S W ÂÃG = n é �ê PS ZT]S\VZR Z_S e UVVSTZ^cU WXS õ ÂÃG =� n é� PS ZT]S\VZR Z_S f �[T}[S SaZaVS e
` S\ pw ^\VaXU\TS e W^` ZVU_U {{ e `^\^Y\^oU � e `\U` UaZbZUTS � f�ur e [T [TZWU cU\lacU � � 
 Î \þ
V^_S WXS õ Ì W� Þ � e S aZ^ �� Ì � n_� y nWXS PS [T `[TVU WXZ[aU S [T `[TVU ZTlTZV^c STVS
] ZWZTU dZ \þ e ` S\WX �S }[SaVU PS \SYU_^\S e S ` S\ Z_ _Scc^ � f��y f �UZWX �S ^RRZ^cU Z `[TVZW � n� y Ì nW Þ ° y� n_� y Ì næ Þ W� Þ � y� n_� y S _ S Z cU\lac Z õ S � e aZ^c U TS__^ aZV[^bZUTS dS__Scc^ � f�� f gZ X^ ^__U\^ næ Þ W� y� n�� y ú _ f gS dZcUaV\Z^c U WXS næ Þ W� y� n�� y Ì W � n� y e^RR Z^cU dZc UaV\^VU nR y f
�UZWX �S W Þ \æ Ì æ Þ W� e aZ X^ næ Þ W� y� n�� y Ì W � n\æ� n�� yy e S }[ZTdZ e ` S\ dZc UaV\^\S WXS

}[SaVU PS [Y[^_S ^ W � n� y WZ R^aV^ dZc UaV\^\S WXS \æ� n�� y Ì � f
{TT^TbZV[VVU W Þ ° Ì æ Þ õ Ì æ Þ W� Þ � Ì W Þ n\æ Þ � y e S ` S\ _^ `\U`\ZSV P̂ [TZ]S\a^_S dS__UaWU``Z^c STVU npw ^\VaXU\TS e W^` ZVU_U {{ e `^\^Y\^oU � e `\U`UaZbZUTS � f�ury PS [TZWU Z_ c U\lacU

WXS WUc`UaVU WUT W dZ^ W Þ ° Ì W Þ n\æ Þ � y e ` S\WZ PU ° Ì \æ Þ � f É ^ ^__U\^ � Ì ° � n_� y Ì\æ� n� � n_� yy õ \æ� n� n_� yy Ì \æ� n�� y e S d m^_V\^ `^\VS \æ� n�� y õ \æ n� n_� yy Ì ° n_� y Ì � n° PS
` S\ dSlTZbZUTS [T cU\lacU W^TUTZWU \S_^VZ]U ^ � y f �[T}[S \æ� n�� y Ì � e WUcS ]U_S]^cU f
�\U]Z^cU nWy f gZ^ ° Û � 
 Û Î � [T^ ZTW_[aZUTS dZ � Û e _� � Z_ `[TVU WXZ[aU dZ 
 Û f�UZWX �S � Û ø _ e ` S\ _^ `\U` UaZbZUTS � f�� e SaZaVUTU [T cU\lacU õ Û � 
 Û Î þ V^_S WXS° Û Ì æ Þ õ Û S [T cU\lacU � Û � 
 Û Î \þ V^_S WXS õ Û Ì W� Þ � Û f �UZWX �S ° Û o^VVU\Zbb^

` S\ æÛ S ` S\ Z_ _Scc^ � f�� e aZ dS]S ^]S\S ° Û n_� � y Ì _ f �UaVU `UZ � Û� Ì � Û n_� � y e ` S\ Z__Scc^ � f�� e � �Ì \æ n� Û� y PS [T `[TVU WXZ[aU S ZTlTZV^c STVS ] ZWZTU dZ \� e WXS ^``^\VZSTS ^_
dZ] ZaU\S SWWSbZUT^_S ` S\WX �S W n� y Ì W n\æ n� Û n_� � yy Ì æ nW� n� Û n_� � yy Ì ° Û n_� � y Ì _ f �S\ _^
`^\VS nR y e aZ X^ _ û W � n� y e ZTU_V\S nVSTSTdU `\SaSTVS _^ `\U`UaZbZUTS � f��y aZ X^ W � n� y ÌW � n\æ n� Û n_� � yyy ö W� n\æ� n� Û� n_� � yy Ì nW Þ \æ Þ � Û y� n_� � y Ì næ Þ W� Þ � Û y� n_� � y Ì ° � n_� � y Ì � Û f
�[T}[S _ û W � n� y ö � Û � c ^ SaaSTdU _ û � Û }[SaVU Zc`_ZW^ � Û Ì W � n� y f +,
� áª�ªà¯®¯ª« ä ±äã ± ¾¥£ � µ´Ò ¡¤£µ´ ´ ¶¥£ _ ¼§ » ¼§·¡ ¥§È §¥·£º ´§·´ ½¥¢¥§ ¡ ¸¥ � ¨ � ¤ ¤¡µ£
´¶¥¶·´ ¼§¡ ¶¢Á ´º £ � Û ´ ¼§ » ¼§·¡ ¢Á¥¼¶¡ _ Û ¸¥ � Û ·£¤¥ ¢Á ´
n{y ´¶¥¶·´ ¼§ º ¡µÈ ¶º ¡ W Û � � Û Î � Ä ¢Á ´ ¶¥£ ¤ Å¥¸´§·¥· �£ ¸¥ � ¡ ¼§£ ¢¡º» ¡¶¥¦¥¡§ ´ ¸¥

º ¡µÈ ¶º ¥ ¸¥ ¶ ¢¡»» ¥£º ´§·¡ ¤¼§Ò ¡ » ¼§·¥ ¢Á¥¼¶¥Ôn{{y _ Ì W Û� n_ Û y ¨� !" �# $%&'!�� � ( gZ^ æ � þ Î � [T^ ZTW_[aZUTS dZ _ e _� Z_ `[TVU WXZ[aU dZ þ e S aZ^_* Ì æ n_� y e WXS PS [T `[TVU WXZ[aU S ZTlTZV^cSTVS ]ZWZTU dZ � e ZTdZ` STdSTVS d^ æ e ` S\Z_ _Scc^ � f�� S ` S\ Z_ o^VVU WXS � PS \SYU_^\S f Q aZaVS ^__U\^ [T m[TZW^ aS}[STb^ dZ `[TVZ
ZTlTZV^c STVS ] ZWZT Z dZ � V^_S WXS _* û _ Ã û � � �

û _� Ì _ f p^WWZ^cU _^ dZcUaV\^bZUTS ` S\
ZTd[bZUTS a[ 1 f
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�S\ 1 Ì ÿ e aZ X^ _* Ì _ e d[T}[S _ PS [T `[TVU WXZ[aU dZ � f j^aV^ ` U\\S � Û Ì � e_ Û Ì _ e W Û Ì Zdê e S UaaS\]^\S WXS nZdê y� n_ y Ì _ ` S\ Z_ WU\U__^\ZU � f�� f
gZ^ 1 � ÿ S aZ^ _* û _ Ã û � � �

û _� Ì _ _^ aS}[STb^ dZ `[TVZ ZTlTZV^cSTVS ] ZWZT Z f
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}[ZTdZ ` UV\SRR S\U SaZaVS\S ZTlTZVZ `[TVZ `\SWSdSTVZ [T d^VU `[TVU ZTlTZV^c STVS ]ZWZTU ^d
[T � TUT \SYU_^\S e S V^_Z `[TVZ ` UV\SRR S\U TUT SaaS\S VUV^_c STVS U\dZT^VZ f 	 VVS\\SccU
c^YYZU\Z \Za[_V^VZ ` S\ aWXSc Z TUT \SYU_^\Z e ZTdSR U_STdU _S Z` UVSaZ dS_ _Scc^ � f�� e ` S\ ShaSc`ZU a[``UTSTdU aU_U WXS ¿ aZ^ ZTVSY\^_c STVS WXZ[aU f {T S|SVVZ }[SaV^ a[``UaZbZUTS
PS WUToU\V^V^ d^__ mUaaS\]^bZUTS � f�� e S d^_ o^VVU WXS _S dSaZTYU_^\Zbb^bZUTZ dZ a[` S\lWZ aZ
` UaaUTU UVVSTS\S ` S\ TU\c ^_Zbb^bZUTS S aWU``Z^cSTVZ _[TYU `[TVZ e WUc S aZ `[ PU S] ZTWS\S d^
pw^\VaXU\TS e W^` ZVU_U � e `^\^Y\^oU � e UaaS\]^bZUTS � f� f�r nWo\ f ^TWXS ps^\Zat Z e W^` ZVU_U { e `^Y f
��ry � aUTU }[Z \Z` U\V^VS ]^\ZS TUVZbZS aVU\ZWXS e \ZY[^\d^TVZ _^ \ZaU_[bZUTS dS__S aZTYU_^\ZV P̂e SZT `^\VZWU_^\S Z WUTV\ZR[VZ dZ s^\Zat Z S qRX�^Tt^\ f kUVZ^cU WXS PS aV^VU ` UaaZR Z_S c ^TVSTS\aZ
^d [T V^_S _Z]S__U dZ YSTS\^_ZV P̂e `\SaWZTdSTdU d^__ mZ` UVSaZ WXS � aZ^ dZ VZ` U lTZVU a[ dZ [T
W^c`U e `\U`\ZU Y\^bZS ^Z \Za[_V^VZ d Z s^\Zat Z nWo\ f _Scc^ � f�ÿy S qRX�^Tt^\ nWo\ f _Scc^ � f��y
n� y f {T S|SVVZ e cU_VZ \Za[ _V^VZ d Z V^_Z ^[VU\Z \ZY[^\d^TU Z_ `\UR _Sc ^ dS__^ dSaZTYU_^\Zbb^bZUTS
dS__S ]^\ZSV P̂e d^ [T `[TVU dZ ]ZaV^ ~^\ZVc SVZWU� nWo\ f ps^\Zat Z� e ZTV\Ud[bZUTSry S ` Z P[ YSTS\^_S
` UaaZR Z_S nWo\ f ps^\Zat Z� e ZTV\Ud[bZUTSry fqRRZ^cU d[T}[S \ZVST[VU dZ [T WS\VU ZTVS\SaaS n}[^TVUc STU aVU\ZWUy a] Z_[``^\S _^ TUh
aV\^ VSU\Z^ ^_ _Z]S__U dZ YSTS\^_ZV P̂ WUTaSTVZVU d^Z WZV^VZ \Za[_V^VZ nZT]SWS dZ [VZ_Zbb^\S }[S__Z ` Z P[
S_Sc STV^\Z a[__S a[` S\lWZ a[ [T W^c`Uy � ZTU_V\S V^_S Zc`UaV^bZUTS e W\SdZ^cU e WUTV\ZR[ZaWS
^ Z__[aV\^\TS Z_ aZYTZlW^VU YSUc SV\ZWU f
n� y iUc S [_VS\ZU\S TUVZbZ^ e \Z_S] Z^cU WXS ZT ps^\Zat Zhg^c[S_ e ^`` STdZWS �r e aUTU \Z`\SaZ
^_W[TZ dSZ \Za[_V^VZ d Z pqRX�^Tt^\r nWo\ f pZR Zd fe TUV^ ^ `^Y f ��ÿry e S ]STYUTU a]Z_[``^VZ Z
\Za[ _V^VZ d Z ps^\Zat Zhg^c[S_ e ^`` STdZWS �r e WXS ^RRZ^cU [VZ_Zbb^VU TS__^ dZc UaV\^bZUTS dS_
_Scc^ � f�ÿ f
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  Ǻ �¼£¦¥¡§ ´ ¤¡¢£¤´ ¸¥ ¼§ ¸¥½¥¶¡µ´ ¥§ ¼§ » ¼§·¡ ¥§È §¥·£º ´§·´ ½¥¢¥§ ¡¨
� áª�ªà¯®¯ª« ô ±²± ¾ ¥£ � µ´Ò ¡¤£µ´Ä ¶¥£ æ � þ Î � ¼§£ ¥§ ¢¤¼¶¥¡§ ´ ¸¥ ¼§ » ¼§·¡ ¥§È §¥·£º ´§·´½¥¢¥§ ¡ _ ¸¥ � Ä ¶¥£ _� ¥¤ » ¼§·¡ ¢Á¥¼¶¡ ¸¥ þ ´ _* Ì æ n_� y ¨ � ¤ ¤¡µ£ ¤£ µ´¶·µ¥¦¥¡§ ´ æ ë2ùú ûê Â=î ü¹́ ¥§ ¥´··¥½£¨
� !" �# $%&'!�� � ( �UZWX �S _* PS [T `[TVU WXZ[aU S ZTlTZV^cSTVS ]ZWZTU dZ � nWo\ f _Scc^ � f��y eSaZaVS [T m[TZW^ W^VST^ _* û _ Ã û n n n û _� Ì _ nWo\ f `\U`UaZbZUTS � f��y � ` UaaZ^c U ^__U\^
\^YZUT^\S ` S\ ZTd[bZUTS a[ 1 f
�S\ 1 Ì ÿ e æ PS [T cU\lacU W^TUTZWU \S_^VZ]U ^ _* e S d[T}[S PS ZTZSVVZ]U nWo\ f `\U`UhaZbZUTS � f�y e S WUaP� UYTZ a[^ \SaV\ZbZUTS fgZ^ 1 5 �f gZ^ æ* � þ * Î � [T cU\lacU W^TUTZWU \S_^VZ]U ^ _* e _�î Z_ `[TVU WXZ[aU dZþ * S W � \þ * Î þ * Z_ c U\lacU dZ aWU``Z^c STVU dZ þ * _[TYU _�î f �S\ _^ `\U`UaZbZUTS � f�� eSaZaVS [T cU\lacU õ � þ Î þ * V^_S WXS æ Ì æ* Þ õ S [T cU\lacU � � þ Î \þ * V^_S WXSõ Ì W Þ � f �[T}[S æ ë2ùú ûê Â=î ü Ì æ* ë2ùúî ûê Â=î ü Þ W ëû2î ÑÚ üùú ûê Â=î ü Þ � ë2ùú ûê Â=î ü naUTU V[VVS\SaV\ZbZUTZ ^d ^` S\VZ e ` S\WX �S _* PS WXZ[aUy � R^aV^ dZcUaV\^\S WXS }[SaVZ V\S c U\lac Z aUTUZTZSVVZ] Z f �UZWX �S æ* PS [T cU\lacU W^TUTZWU e aZ X^ a[RZVU WXS æ* ë2ùúî ûê Â=î ü PS ZT ZSVVZ]U e SZTU_V\S WXS næ* Þ W yÂ Ã n� Í _* y Ì W ÂÃ nþ * Í _�î y f q __U\^ W ëû2î ÑÚ üùú ûê Â=î ü Ì W ëÚ ùú û�î Â=�î üPS ZT ZSVVZ]U ` S\ pw ^\VaXU\TS e W^` ZVU_U {{ e `^\^Y\^oU � e `\U` UaZbZUTS � f��Rr f
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dZ]ZaU\S dZ � f gS æ � þ Î � PS [T^ ZTW_[aZUTS dZ _ e 7� PS Z_ `[TVU YSTS\ZWU dZ þ e \3 PS Z_
V\^aoU\c ^VU aV\SVVU dZ 3 a[ þ e Sd õ A × nþ y PS V^_S WXS \3 Ì nõ y e ^__U\^ næò<� yÂÃ nõ y A × n� yaZ dZWS ´�¼£¦¥¡§ ´ ¤¡¢£¤´ dZ 3 ZT _ f
�^ dSlTZbZUTS u f� PS R ST ` UaV^ e WZU PS PS ZTdZ` STdSTVS d^__^ aWS_V^ dZ æ e ` S\ dSlTZbZUTS dZ

S}[Z]^_STb^ dZ ZTW_[aZUTZ dZ `[TVZ ZTlTZV^cSTVS ]ZWZT Z e VSTSTdU `\SaSTVS _ mUaaS\]^bZUTS u f� f
ßààá¬â®¯ª« ô ±- ± �S\ Z_ _Scc^ u f�W e SaZaVS aSc`\S [T mS}[^bZUTS _UW^_S dZ [T dZ]ZaU\S ZT
[T `[TVU � ZTU_V\S e ` S\ Z_ _Scc^ u f�d e d^VU WXS Z_ c U\lacU æò<� ZTdUVVU d^ [T mZTW_[aZUTS dZ[T `[TVU ZTlTZV^cSTVS ]ZWZTU æ � þ Î � PS [T ZaUcU\lacU e V^_Z S}[^bZUTZ _U W^_Z d Z|S\ZaWUTU
` S\ S_Sc STVZ ZT]S\VZR Z_Z d Z éê ÷= e S Z_ `\UdUVVU dZ [T mS}[^bZUTS _U W^_S ` S\ [T V^_S S_Sc STVU
ZT]S\VZR Z_S PS ^TWU\^ [T mS}[^bZUTS _U W^_S dS__U aVSaaU dZ]ZaU\S f gZ `[ PU o^WZ_c STVS ]S\ZlW^\S
WXS _^ TUaV\^ dSlTZbZUTS PS ZT ^WWU\dU WUT _^ VS\c ZTU_UYZ^ dZ pw ^\VaXU\TSr e TS_ W^aU dZ
`[TVZ U\dZT^\Z dZ [TU aWXSc^ � nWo\ f ` S\ SaSc`ZU pw ^\VaXU\TS e W^` ZVU_U � e `^\^Y\^oU � e
dSlTZbZUTS ^ `^Y f ���r e dU]S aZ `^\_^ dZ S}[^bZUTS _U W^_S dZ [T dZ]ZaU\S dZ i^\VZS\ e Wo\ f
}[ZTdZ pw ^\VaXU\TS e W^` ZVU_U {{ e `^\^Y\^oU � e d ZcUaV\^bZUTS dS__^ `\U`UaZbZUTS � f��ry f
 £ º ¡¤·´» ¤¥¢¥· ¹£ ¸¥ ¼§ ¸¥½¥¶¡µ´ ¥§ ¼§ » ¼§·¡ ¥§È §¥·£º ´§·´ ½¥¢¥§ ¡¨
� áª�ªà¯®¯ª« ô ±²° ± ¾¥£ � µ´Ò ¡¤£µ´ ´ ¶´» £µ£·¡Ä _ ¼§ » ¼§·¡ ¥§È §¥·£º ´§·´ ½¥¢¥§ ¡ ¸¥ � Ä ´¸Ø= ¤ Å¥¸´£¤´ º £¶¶¥º £¤´ ¸¥ éê ÷= ¨ � ¤ ¤¡µ£ ´¶¥¶·´ ¼§ Å¼§¥¢£ ½£¤¼·£¦¥¡§ ´ ¸¥¶ ¢µ´·£ U\d= ¸¥ × n� y
·£¤´ ¢Á ´ U\d= nõ y Ì c^}81 � õ A Ø�= 9 Ä » ´µ ¡Ò§¥ õ A éê ÷= Í 8ÿ9 ¨
� !" �# $%&'!�� � ( �UZWX �S éê ÷= PS [T dUc ZTZU dZ ZTVSY\ZV P̂ TU SVXS\Z^TU e B�Ø �= Ì 8ÿ9 nWo\ f
pqVZ�^XhÉ ^WdUT^_d e W^` ZVU_U �ÿ e WU\U__^\ZU �ÿ f��ry � d[T}[S e aS õ A éê÷= Í 8ÿ9 e c ^} 81 � õ AØ�= 9 PS lTZVU f �UaaZ^c U ^__U\^ `U\\S e ` S\ UYTZ õ A éê ÷= Í 8ÿ9 e U\d= nõ y Ì c^} 81 � õ A Ø�= 9 e
S ZTWUc ZTWZ^cU ^ ]SdS\S WXS e ^_c STU a[ éê ÷= Í 8ÿ9 e ]^_YUTU _S `\U`\ZSV P̂ dS__S ]^_[V^bZUTZ e
WZU PS U\d= nõ � y Ì U\d= nõ y F U\d= n� y e S U\d= nõ F � y 5 c ZT8U\d= nõ y O U\d= n� y9 f
�UZWX �S õ A Ø ��K¦ ûø ü= e S � A Ø ��K¦ ûÆ ü= e aZ X^ õ � A Ø ��K¦ ûø ü= Ø ��K¦ ûÆ ü= Ì Ø ��K¦ ûø ü���K¦ ûÆ ü= e

d[T}[S U\d= nõ � y 5 U\d= nõ y F U\d= n� y f �S\ `\U]^\S WXS U\d= nõ � y Ì U\d= nõ y F U\d= n� y
��



R^aV^ ^__U\^ dZc UaV\^\S WXS õ � CA Ø ��K¦ ûø ü���K¦ ûÆ ü� Ã= e c ^ }[SaVU dZaWSTdS a[RZVU d^ pqVZ�^Xh
É ^WdUT^_d e W^` ZVU_U ��e VSU\Sc ^ ��f��r f gZ^ ` UZ 1 Ì c ZT8U\d= nõ y O U\d= n� y9 � ^__U\^ õ O � AØ �= e S d[T}[S õ F � A Ø �= e d^ W[Z U\d= nõ F � y 5 1 f
q }[SaVU `[TVU W mPS [T [TZWU cUdU ` S\ SaVSTdS\S U\d= ^ V[VVU × n� y Í 8ÿ9 e ZT c UdU

WXS aZ^TU aUddZao^VVS _S d[S WUTdZbZUTZ ^`` ST^ ST[TWZ^VS f gS ZTo^VVZ v A × n� y Í 8ÿ9 e d^VU
WXS × n� y PS W^c`U dSZ }[UbZSTVZ dZ éê ÷= e aZ X^ v Ì õ ×� e WUT õ O � A éê ÷= e S ^__U\^ d^VU WXS
õ Ì �v e dS]S SaaS\S U\d= nõ y Ì U\d= n� y F U\d= nv y e d^ W[Z U\d= nv y Ì U\d= nõ y Í U\d= n� y fÉ ^ `UZWX �S õ ×� Ì õ Û×� Û S}[Z]^_S ^ õ � Û Ì õ Û� aZ X^ e ` S\ }[^TVU ]ZaVU `\Zc ^ e U\d= nõ y F
U\d= n� Û y Ì U\d= nõ Û y F U\d= n� y d^ W[Z U\d= nõ y Í U\d= n� y Ì U\d= nõ Û y Í U\d= n� Û y f �[T}[S
` UaaZ^c U dSlTZ\S ` S\ UYTZ S_Sc STVU õ ×� dZ × n� y Í 8ÿ9 e U\d= nõ ×� y Ì U\d= nõ y Í U\d= n� y nZT
aUaV^Tb^ ^RRZ^cU \ZWXZ^c^VU _^ `\U`\ZSV P̂ [TZ]S\a^_S dS_ Y\[`` U cU_VZ` _ZW^VZ]U × n� y Í 8ÿ9 e
aZccSV\Zbb^bZUTS dS_ aSc ZY\[`` U cU_VZ` _ZW^VZ]U éê ÷= Í 8ÿ9y f
iZ \Zc ^TS aU_U d^ dZc UaV\^\S WXS U\d= nõ ×� F õ Û×� Û y 5 c ZT 8U\d= nõ ×� y O U\d= nõ Û×� Û y9 f

gZ X^ a[RZVU U\d= nõ ×� F õ Û×� Û y Ì U\d= nnõ � Û F õ Û� y×�� Ûy Ì U\d= nõ � Û F õ Û� y Í U\d= n� y Í
U\d= n� Û y 5 c ZT8U\d= nõ � Û y O U\d= nõ Û� y9 Í U\d= n� y Í U\d= n� Û y Ì c ZT8U\d= nõ � Û y Í U\d= n� y Í
U\d= n� Û y O U\d= nõ Û� y Í U\d= n� y Í U\d= n� Û y9 Ì c ZT8U\d= nõ y Í U\d= n� y O U\d= nõ Û y Í U\d= n� Û y9 f+,
gV^R Z_Z^c U d[T}[S _^ aSY[STVS dSlTZbZUTS nWo\ f ps^\Zat Z e ^`` STdZWS ^_ W^` ZVU_U {{ e d Z � f

� Z`c ^Try f
. /«¯®¯ª« ô ±²²± gZ^ � \SYU_^\S S aS`^\^VU e S _ [T `[TVU ZTlTZV^cSTVS ]ZWZTU dZ � f �^
]^_[V^bZUTS U\d= e dSVS\c ZT^V^ d^__^ `\U` UaZbZUTS u f�ÿ aZ d ZWS ½£¤¼·£¦¥¡§ ´ ¸ Å¡µ¸¥§ ´ ZT _ f
ßààá¬â®¯ª« ô ±²ã ± gS 3 PS [T dZ] ZaU\S dZ � e WUT � \SYU_^\S S aS`^\^VU e S aS _ PS [T
`[TVU ZTlTZV^c STVS ] ZWZTU dZ � e ^__U\^ ` S\ _ mUaaS\]^bZUTS u f� d[S S}[^bZUTZ _U W^_Z d Z 3 ZT_ X^TTU _U aVSaaU U\d= h]^_U\S f
. /«¯®¯ª« ô ±²ä ± gZ^ � \SYU_^\S S aS`^\^VU e 3 [T dZ] ZaU\S dZ � e _ [T `[TVU ZTlTZV^c STVS
] ZWZTU dZ � f q __U\^ aZ dSlTZaWS º ¡¤·´» ¤¥¢¥· ¹£ dZ 3 ZT _ _ mZTVS\U �= n3 y �Ì U\d= nõ y e dU]S õ PS
[T^ }[^_aZ^aZ S}[^bZUTS _U W^_S dZ 3 ZT _ f
� áª�ªà¯®¯ª« ô ±²ô ± ¾¥£ � µ´Ò ¡¤£µ´ ´ ¶´» £µ£·¡Ä 3� ¸´¥ ¸¥½¥¶¡µ¥ ¸¥ � Ä ´ _ ¼§ » ¼§·¡
¥§È §¥·£º ´§·´ ½¥¢¥§ ¡ ¸¥ � ¨ � ¤ ¤¡µ£ �= n0 1�3� y Ì 0 1��= n3� y ¨
� !" �# $%&'!�� � ( gZ^ 3 Ì 0 1�3� e æ � þ Î � [T^ ZTW_[aZUTS dZ _ e S aZ^ e ` S\ UYTZ � e \3 �
Z_ V\^aoU\c ^VU aV\SVVU dZ 3� a[ þ e Sd õ� A × nþ y V^_S WXS \3� Ì nõ� y nWo\ f _Scc^ u f�Wy f
�S\ dSlTZbZUTS dZ V\^aoU\c ^VU aV\SVVU e aZ X^ a[R ZVU WXS \3 Ì 0 1� \3� e S ` S\ Z_ _Scc^ u f�R e
UVVSTZ^cU \3 Ì n� õ ��� y f �[T}[S e dSVVU 7� Z_ `[TVU YSTS\ZWU dZ þ e aZ X^ �= n3 y Ì
U\d= nnæò<� yÂ Ã n� õ ��� yy Ì 0 1�U\d= nnæò<� yÂ Ã nõ� yy Ì 0 1��= n3� y f +,
� áª�ªà¯®¯ª« ô ±²ý ± ¾¥£ � µ´Ò ¡¤£µ´ ´ ¶´» £µ£·¡Ä 3 ¼§ ¸¥½¥¶¡µ´ ´4 ´··¥½¡ ¸¥ � Ä _ ¼§ » ¼§·¡¥§È §¥·£º ´§·´ ½¥¢¥§ ¡ ¸¥ � Ä æ � þ Î � ¼§ Å¥§ ¢¤¼¶¥¡§ ´ ¸¥ _ ¨ � ¤ ¤¡µ£ �= n3 y 5 ÿ ´ �= n3 y Ì ÿ
¶´ ´ ¶¡¤¡ ¶ ´ ¥¤ ·µ£¶Æ ¡µº £·¡ ¶·µ´··¡ \3 ¸¥ 3 ¶¼ þ ¹́ §¼¤ ¤¡¨

��



� !" �# $%&'!�� � ( �UZWX �S [T dZ]ZaU\S S|SVVZ]U PS WUcRZT^bZUTS ^ WU S� WZSTVZ TUT TSY^VZ] Z dZ
dZ] ZaU\Z `\Zc Z e ` S\ _^ `\U`UaZbZUTS u f�u `UaaZ^cU a[`` U\\S WXS 3 aZ^ [T dZ]ZaU\S `\Zc U f
�SVVZ _� Sd 7� \Za` SVVZ]^c STVS Z_ `[TVU WXZ[aU S Z_ `[TVU YSTS\ZWU dZ þ e S `\Sa^ [T mSh
}[^bZUTS _U W^_S õ dZ 3 e }[SaV^ PS Zcc^YZTS V\^c ZVS næò<� yÂ Ã dZ [T S_Sc STVU dZ é� ÷=� e WXS` S\ Z_ _Scc^ u f�^ e PS ZT]S\VZR Z_S aS S aU_U aS \3 PS T[__U f �[ZTdZ e d^VU WXS WXZ^\^c STVS [T
S_Sc STVU õ dZ éê ÷= PS ZT]S\VZR Z_S aS S aU_U aS U\d= nõ y Ì ÿ e aZ X^ �= n3 y Ì U\d= nõ y 5 ÿ S�= n3 y Ì ÿ aS S aU_U aS \3 PS T[__U f +,
� áª�ªà¯®¯ª« ô ±²� ± ¾ ¥£ � µ´Ò ¡¤£µ´ ´ ¶ ´» £µ£·¡Ä 3 ¼§ ¸¥½¥¶ ¡µ´ ´4 ´··¥½¡Ä ´ _ ¼§ » ¼§·¡¢Á¥¼¶¡ Ï´ ¥§È §¥·£º ´§·´ ½¥¢¥§ ¡Ð ¸¥ � ¨ � ¤ ¤¡µ£Ä ¢¡§¶¥¸´µ£§¸¡ 3 ¢¡º ´ ¶¡··¡¶¢Á ´º £ ¢Á¥¼¶¡ ¸¥
� Ä ¶¥ Á£
n^y _ A 3 ¶´ ´ ¶¡¤¡ ¶´ �= n3 y � ÿ Ô
nR y _ ¹́ ¼§ » ¼§·¡ µ´Ò ¡¤£µ´ ¸¥ 3 ¶´ ´ ¶¡¤¡ ¶ ´ �= n3 y Ì � ¨� !" �# $%&'!�� � ( �\U]Z^cU n^y f gS 3 PS T[__U _ m^aaS\VU PS U]]ZU f gS 3 Ì 0 1�
� e WUT Y_Z 
�

dZ]ZaU\Z `\Zc Z S 1� � ÿ e ^__U\^ Z_ aUaVSYTU dZ 3 PS _ m[TZUTS dSY_Z 
� f � SVVU e ` S\ UYTZ � e 7� Z_
`[TVU YSTS\ZWU dZ 
� e ^__U\^ _ A 3 aS S aU_U aS _ A 
� Ì 87� 9 ` S\ [T � e WZU PS aS S aU_U aS7� PS YSTS\Zbb^bZUTS dZ _ f É ^ [T mZTW_[aZUTS dZ _ e WZU PS [T cU\lacU W^TUTZWU \S_^VZ]U ^ _ e
X^ ` S\ Zcc^YZTS _S YSTS\Zbb^bZUTZ dZ _ e d[T}[S _ A 3 aS S aU_U aS Z_ V\^aoU\c ^VU aV\SVVU
dZ 3 PS TUT T[__U e S }[SaVU e ` S\ _^ `\U`UaZbZUTS u f�� e PS ]S\U aS S aU_U aS �= n3 y � ÿ f
�\U]Z^cU nR y f � ^__S dSlTZbZUTZ aZ UVVZSTS

é� ÷= UÌ éê ÷=õ éê ÷= O
dU]S õ PS [T mS}[^bZUTS _UW^_S dZ 3 S õ éê ÷= PS _ mZdS^_S YSTS\^VU d^ õ ZT éê ÷= f � SVVU Ø
_ mZdS^_S c ^aaZc ^_S dZ éê ÷= e Ø Ì Ø ×õ éê ÷= _ mZdS^_S c ^aaZc ^_S dZ éê ÷= ×õ éê ÷= S Y Z_ W^c`U
\SaZd[U dZ éê ÷= nS }[ZTdZ ^TWXS dZ éê ÷= ×õ éê ÷= y e d^VU WXS 3 X^ dZc STaZUTS [TU e WZ R^aV^
dZcUaV\^\S WXS dZc tØ ×Ø s Ì � aS S aU_U aS �= nõ y Ì �f É ^ �= nõ y Ì � aS S aU_U aS õ CA Ø s e S
Z_ T[W_SU dS_ mUc UcU\lacU a[\ZSVVZ]U dZ Yha`^bZ ]SVVU\Z^_Z Ø ×Ø s Î Ø ×Ø s PS YSTS\^VU d^__^
W_^aaS dZ õ f �[T}[S �= nõ y Ì � aS S aU_U aS V^_S T[W_SU PS TUT T[__U e ZTU_V\S Z_ T[W_SU X^
dZc STaZUTS ^_ ` Z P[ [TU f �^VU WXS éê ÷= PS \SYU_^\S dZ dZc STaZUTS d[S e Ø ×Ø s X^ dZc STaZUTS
d[S e S }[ZTdZ Z_ T[W_SU PS TUT T[__U aS S aU_U aS dZc tØ ×Ø s Ì �f +,
. /«¯®¯ª« ô ±²� ± gZ^ � \SYU_^\S S aS`^\^VU e 3 [T dZ] ZaU\S S|SVVZ]U dZ � e S _ [T `[TVU
ZTlTZV^c STVS ] ZWZTU dZ � f q __U\^ dZ\Sc U WXS �

R _ £»» £µ·¥´§ ´ ^ 3 e S 3 » £¶¶£ ` S\ _ n_ A 3 y e aS �= n3 y � ÿ �
R _ PS [T » ¼§·¡ ¶´º» ¤¥¢´e U µ´Ò ¡¤£µ´e dZ 3 e S 3 PS µ´Ò ¡¤£µ´ ZT _ e aS �= n3 y Ì ��
R _ PS [T » ¼§·¡ º¼¤·¥» ¤¡e U ¶¥§Ò ¡¤£µ´ dZ 3 e S 3 PS ¶¥§Ò ¡¤£µ´ ZT _ e aS �= n3 y 5 � f
�^ `\U` UaZbZUTS u f�� cUaV\^ WXS _^ dSlTZbZUTS u f�� PS ZT ^WWU\dU WUT _S aU_ZVS TUbZUTZ

dZ ^``^\VSTSTb^ S dZ \SYU_^\ZV P̂e TS_ W^aU _ aZ^ [T `[TVU WXZ[aU dZ � f
� áª�ªà¯®¯ª« ô ±²� ± ¾ ¥£ � µ´Ò ¡¤£µ´ ´ ¶´» £µ£·¡Ä 3 ¼§ ¸¥½¥¶¡µ´ ´4 ´··¥½¡ ¸¥ � ´ _ Ä � ¸¼ ´» ¼§·¥ ¥§È §¥·£º ´§·´ ½¥¢¥§¥ ¸¥ � Ä ·£¤¥ ¢Á ´ _ ö � ¨ � ¤ ¤¡µ£ ¶´ � £»» £µ·¥´§ ´ £ 3 Ä £§ ¢Á ´ _
£»» £µ·¥´§ ´ £ 3 ¨
� !" �# $%&'!�� � ( j^aV^ UaaS\]^\S WXS [T mZTW_[aZUTS dZ � o^VVU\Zbb^ ` S\ [T mZTW_[aZUTS dZ _ e
S ^``_ZW^\S _^ `\U`UaZbZUTS u f�� f +,

��



À§·´µ¶´¦¥¡§ ´ ¸¥ ¸¥½¥¶¡µ¥¨
� áª�ªà¯®¯ª« ô ±²- ± ¾ ¥£ � µ´Ò ¡¤£µ´ ´ ¶ ´» £µ£·¡Ä � ´ 3 ¸¥½¥¶¡µ¥ ´4 ´··¥½¥ ¸¥ � Ä ¶ ´§¦£ ¢¡º» ¡Ø§ ´§·¥ ¢¡º¼§¥Ä _ ¼§ » ¼§·¡ ¥§È §¥·£º ´§·´ ½¥¢¥§ ¡ ¸¥ � Ä õ ´ � ´�¼£¦¥¡§¥ ¤¡¢£¤¥ µ¥¶» ´··¥½£º ´§·´
¸¥ � ´ 3 ¥§ _ Ä ´ ¶¥£ � ¤ Å¥¸´£¤´ ¸¥ é= Ò ´§ ´µ£·¡ ¸£ õ ´ � ¨ � ¤ ¤¡µ£ ¤£ ¤¼§ÒÁ ´¦¦£ ¸´¤ ¤ Åé= Øº ¡¸¼¤¡é= ×� ¹́ È §¥·£Ä ´ § ¡§ ¸¥» ´§¸´ ¸£¤ ¤£ ¶¢´¤·£ ¸¥ õ ´ � ¨
� !" �# $%&'!�� � ( �SVV^ æ � þ Î � [T mZTW_[aZUTS dZ _ e ` UZWX �S � S 3 TUT X^TTU WUc h
` UTSTVZ WUc[TZ e _U aVSaaU ]^_S ` S\ Z V\^aoU\c ^VZ aV\SVVZ a[ þ e S d[T}[S Y_Z S_Sc STVZ dZ
× nþ y WU\\Za` UTdSTVZ ^d õ S � TUT aUTU ZTW_[aZ ZT TSaa[T ZdS^_S `\Zc U dZ ^_VSbb^ [TU f
�[T}[S é= ×� X^ dZc STaZUTS bS\U e ` S\WZ PU PS ^\VZT Z^TU nWo\ f pqVZ�^XhÉ ^WdUT^_d e W^` ZVU_U � e
`\U`UaZbZUTS � f�ry e d[T}[S X^ _[TYXSbb^ lTZV^ nWo\ f pqVZ�^XhÉ ^WdUT^_d e W^` ZVU_U � e `\U`Uh
aZbZUTS � f� S dZaWU\aU a[WWSaaZ]Ury f
�UZWX �S S}[^bZUTZ _U W^_Z dS__U aVSaaU dZ] ZaU\S dZ|S\ZaWUTU ` S\ S_Sc STVZ ZT]S\VZR Z_Z d Z é=

nWo\ f UaaS\]^bZUTS u f�y e � TUT dZ` STdS d^__^ aWS_V^ dZ õ S � f +,
. /«¯®¯ª« ô ±ã° ± gZ^ � \SYU_^\S S aS`^\^VU e � S 3 dZ] ZaU\Z S|SVVZ] Z dZ � e aSTb^ WUc`Uh
TSTVZ WUc[TZ e _ [T `[TVU ZTlTZV^c STVS ] ZWZTU dZ � e õ S � S}[^bZUTZ _U W^_Z \Za` SVVZ]^cSTVS
dZ � S 3 ZT _ e S aZ^ � _ mZdS^_S dZ é= YSTS\^VU d^ õ S � f q __U\^ _^ _[TYXSbb^ dS__ mé= hc Ud[_U
é= ×� a^\ P̂ dSVV^ º ¡¤·´» ¤¥¢¥· ¹£ ¸¥ ¥§·´µ¶´¦¥¡§ ´ dZ � S 3 ZT _ e S a^\ P̂ ZTdZW^V^ WUT n� n 3 y= f
k S_ W^aU dSZ `[TVZ WXZ[aZ S ZTlTZV^c STVS ] ZWZT Z e _^ TUaV\^ dSlTZbZUTS PS WXZ^\^c STVS

ZT ^WWU\dU WUT }[S__^ dZ pw ^\VaXU\TS e W^` ZVU_U { e `^\^Y\^oU � e SaS\WZbZU � fur nWo\ f ^TWXS
pw ^\VaXU\TS e W^` ZVU_U � e `^\^Y\^oU �e `^Y f ��ÿry f
� áª�ªà¯®¯ª« ô ±ã²± ¾¥£ � µ´Ò ¡¤£µ´ ´ ¶´» £µ£·¡Ä � ´ 3 ¸¥½¥¶¡µ¥ ´4 ´··¥½¥ ¸¥ � Ä ¶ ´§¦£
¢¡º» ¡§´§·¥ ¢¡º¼§¥Ä _ ¼§ » ¼§·¡ ¥§È §¥·£º ´§·´ ½¥¢¥§ ¡ ¸¥ � ¨ � ¤ ¤¡µ£

n� n 3 y= Ì �= n� y�= n3 y F ���= n� n 3 y�
�

� !" �# $%&'!�� � ( gZ^ æ � þ Î � [T^ ZTW_[aZUTS dZ _ e _� Z_ `[TVU WXZ[aU dZ þ e W � \þ Î þ
Z_ cU\lacU dZ aWU``Z^c STVU dZ þ ZT _� f �UaVU é Ì é� ÷=� S dSVVU Ø Z_ a[U ZdS^_S
c ^aaZc ^_S e Z_ c U\lacU W WU\\Za` UTdS V\^c ZVS ZaUcU\lac Z ^_ cU\lacU �\UX � Î g`SW é e
dU]S � Ì 0� Ø� � Y_Z S_Sc STVZ UcUYSTSZ dZ � a^\^TTU ZTdZW^VZ WUT WU``ZS dS_ VZ` U nv O 1 y edU]S v A Ø � Sd 1 PS Z_ Y\^dU f � SVVZ \� S \3 Z V\^aoU\c ^VZ aV\SVVZ d Z � S 3 a[ þ e S `\SaZ
õ O � A é Ò × nþ y V^_Z WXS \� Ì nõ y e \3 Ì n� y e ^__U\^ n� n 3 y= PS _^ _[TYXSbb^ dZ é ×� e dU]S �
PS _ mZdS^_S YSTS\^VU d^ õ S � f { V\^aoU\c ^VZ aV\SVVZ d Z � S 3 a[ \þ WU\\Za` UTdUTU ZT]SWS ^Y_Z
ZdS^_Z YSTS\^VZ \Za` SVVZ]^cSTVS d^ nõ O � Ãy S n� O � s y e dU]S � Ã Ì U\d= nõ y e � s Ì U\d= n� y f � SVVU\� _ mZdS^_S YSTS\^VU d^ nõ O � Ãy S n� O � s y ZT � e aZ d ZcUaV\^ ZT c ^TZS\^ ^RR^aV^Tb^ aV^Td^\d
nWo\ f pw ^\VaXU\TS e W^` ZVU_U �e `^\^Y\^oU �ry WXS e d^VU WXS Z `[TVZ ZccSdZ^V^cSTVS a[WWSaaZ] Z
^ _ WU\\Za` UTdUTU ^ `[TVZ WXZ[aZ d Z \þ e _^ _[TYXSbb^ WUc S éhcUd[_U dS__^ WUc`UTSTVS dZ
Y\^dU 1 e PS WUaV^TVS ` S\ 1 �� ÿ Sd [Y[^_S ^ 0��= n� n 3 y� f
iUTaZdS\Z^c U U\^ _ m^_YSR\^ Y\^d[^V^ ¿ Ì 0� é ý � S _ mZdS^_S �Û e YSTS\^VU ^TWX mSaaU

d^ nõ O � Ãy S n� O � sy f iXZ^\^cSTVS e ` S\ 1 �� ÿ _S WUc`UTSTVZ UcUYSTSS dZ �Û aUTU V[VVS
��



ZaUc U\oS e WUc S éhcUd[_Z e ^d � e d[T}[S n� n3 y= PS _^ _[TYXSbb^ dS__^ WUc`UTSTVS dZ Y\^dU1 dZ ¿ ×�Û e ` S\ 1 �� ÿ n`\SWZa^cSTVS ` S\ 1 c^YYZU\S U [Y[^_S ^_ c ^aaZcU V\^ � Ã S � s y fiUTaZdS\Z^c U U\^ _^ a[WWSaaZUTS Sa^VV^ dZ �ÍcUd[_Z
ÿÍÎ �ÍÎ ¿ÍÎ ¿ ×�ÍÎ ÿ

��STaU\Zbb^TdU ` S\ � ×\� UVVSTZ^cU _^ a[WWSaaZUTS Sa^VV^
n�y ÿÍÎ �U\�Ã n¿ O� ×\�yÍÎ �U\�Ã n¿ ×� O� ×\�yÍÎ � ×\�ÍÎ ¿ ×�Û ÍÎ n¿ ×� y× n\�n¿ ×� yyÍÎ ÿ

��SdZ^cU WXZ aUTU Z d[S �U\ Ã f j ZaUYT^ VSTaU\Zbb^\S [T^ \ZaU_[bZUTS dZ � ×\� e WXS ed^VU WXS é PS [T dUc ZTZU ^ o^VVU\Zbb^bZUTS [TZW^ e WZ PS d^V^ d^_ WUc`_SaaU dZ � Uab[_
× nnõ O � Ãy O n� O � syy \S_^VZ]U ^ nõ O � Ãy S n� O � s y �

ÿÍÎ � nÍ� Ã Í � s yÍÎ � nÍ� Ãy ] � nÍ� s yÍÎ �ÍÎ � ×\�ÍÎ ÿ O
dU]S _S `^\STVSaZ ZTdZW^TU Z_ ~Vx ZaVZTY� e WXS PS aV^VU U` S\^VU ` S\ \STdS\S Y_Z Uc UcU\lac Z
^TWXS UcUcU\lac Z dZ � hc Ud[_Z Y\^d[^VZ e o^VVU WXS WZ a^\ P̂ [VZ_S ZT aSY[ZVU f 	 VVSTZ^cU
^__U\^ Z WUc`_SaaZ

ÿÍÎ ¿ nÍ� Ã Í � s yÍÎ ¿ nÍ� Ãy ] ¿ nÍ� s yÍÎ ¿ÍÎ n¿ y× n� n¿ yyÍÎ ÿ
ÿÍÎ ¿ ×� nÍ� Ã Í � s yÍÎ ¿ ×� nÍ� Ãy ] ¿ ×� nÍ� s yÍÎ ¿ ×�ÍÎ n¿ ×� y× n\� n¿ ×� yyÍÎ ÿ O
dZWZ^cU_Z \Za` SVVZ]^c STVS × Ã S × s f �[T}[S �U\�Ã n¿ O� ×\�y Ì w Ã n× Ãy S �U\�Ã n¿ ×� O� ×\�y Ìw Ã n× s y f	 \^ e ` S\ WUc S PS dSlTZVU ¿ e × Ã PS WXZ^\^c STVS Sa^VVU e }[ZTdZ �U\�Ã n¿ O� ×\�y Ì ÿ f �^__^a[WWSaaZUTS n�y aZ X^ ` S\ UYTZ 1 e
_STYXV n¿ ×�Û y� Ì _STYXV n� ×\�y� F _STYXV nn¿ ×� y× n\� n¿ ×� yyy� Í _STYXV n�U\�Ã n¿ ×� O� ×\�yy�
ndU]S Z_ ` SdZWS ZTdZW^ _^ WUc`UTSTVS dZ Y\^dU 1 y f �UZWX �S ^RRZ^cU ]ZaVU WXS ` S\ 1 �� ÿ
aZ X^ _STYXV n� ×\�y� Ì 0��= n� n 3 y� S _STYXV n¿ ×�Û y� Ì n� n � y= e WZ R^aV^ dZcUaV\^\S WXS
_STYXV nn¿ ×� y× n\� n¿ ×� yyy� Í _STYXV n�U\�Ã n¿ ×� O� ×\�yy� Ì � Ã� s ` S\ 1 �� ÿ f É ^ }[SaVU aZ
\ZW^]^ d^_ WUc`_SaaU × s f {To^VVZ w s n× s y PS T[__U e d[T}[S

_STYXV nn¿ ×� y× n\�n¿ ×� yyy� Í _STYXV n�U\�Ã n¿ ×� O� ×\�yy� Ì
Ì _STYXV n¿ ×� y� F _STYXV n¿ ×� nÍ� Ã Í � s yy� Í _STYXV n¿ ×� nÍ� Ãy ] ¿ ×� nÍ� s yy� ��UZWX �S é PS _UW^_S \SYU_^\S e _^ _[TYXSbb^ dS__^ WUc`UTSTVS dZ Y\^dU 1 dZ ¿ ×� PS ��� Ãs � eS ^__U\^ e ` S\ 1 �� ÿ aZ X^

_STYXV nn¿ ×� y× n\�n¿ ×� yyy� Í _STYXV n�U\�Ã n¿ ×� O� ×\�yy� Ì
Ì ��� Ãs � F ��� ÃÂ úÂ ôs � Í ��� ÃÂ ús � Í ��� ÃÂ ôs � Ì � Ã� s ���
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£»» £µ·´§ ´§·¥ ¶¥£ £ � ¢Á ´ £ 3 ¶¡§¡ ¼§ ¥§¶¥´º ´ È §¥·¡Ä ´ n� n 3 y= Ì 0�!= �� n� y�� n3 y ¨
� !" �# $%&'!�� � ( 	 aaS\] Z^cU ZTT^TbZV[VVU WXS n� n 3 y= Ì ÿ aS S aU_U aS [T mS}[^bZUTS
_UW^_S dZ � U dZ 3 PS ZT]S\VZR Z_S e WZU PS [TU dSZ d[S dZ] ZaU\Z TUT `^aa^ ` S\ _ f z^YZUTZ^cU
` S\ ZTd[bZUTS a[ n� n 3 y= f gS n� n 3 y= Ì ÿ ^__U\^ [TU dSZ d[S dZ] ZaU\Z TUT `^aa^ ` S\_ e d[T}[S TUT `^aa^ ` S\ UYTZ `[TVU � a[WWSaaZ]U ^ _ nWo\ f `\U` UaZbZUTS u f��y f gZ X^
^__U\^ n� n 3 y� Ì ÿ `S\ UYTZ `[TVU a[WWSaaZ]U ^ � e S _^ VSaZ PS R^T^_c STVS ]S\ZlW^V^ f gS
n� n 3 y= � ÿ e ^__U\^ V[VVZ S d[S Z dZ] ZaU\Z `^aa^TU ` S\ _ e d[T}[S �= n� y�= n3 y � ÿ e
S ` S\ _^ `\U` UaZbZUTS u f��e aZ X^ n� n 3 y= Ì �= n� y�= n3 y F 0��= n� n 3 y� f �[T}[S e
` S\ UYTZ � ú _ e aZ X^ n� n 3 y� � n� n 3 y= e ` S\ _ mZTd[bZUTS e S ]ZaVU WXS UYTZ `[TVU
aV\SVV^c STVS aSY[STVS _ aSY[S [T `[TVU ZccSdZ^V^cSTVS a[WWSaaZ]U ^ _ e ^__U\^ aZ X^
a[RZVU n� n 3 y= Ì 0�!= �� n� y�� n3 y f �UZWX �S V^_S aUcc^ e SaaSTdU n� n 3 y= lTZVU e dS]S
SaaS\S lTV^ e S ` S\ }[^TVU UaaS\]^VU ^__ mZT ZbZU aZ X^ ^TWXS WXS Z `[TVZ ZTlTZV^c STVS ] ZWZT Z
^``^\VSTSTVZ aZ^ ^ � WXS ^ 3 aUTU [T ZTaZSc S lTZVU f +,
 £ µ´¤£¦¥¡§ ´ ¸¥ » µ¡¶¶¥º ¥· ¹£¨
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¸¥ þ ¤¼§Ò ¡ _� Ä 7 �� ¥¤ » ¼§·¡ Ò ´§ ´µ¥¢¡ ¸¥ \þ Ä " Ì W ÂÃ n_� y ¥¤ ¸¥½¥¶ ¡µ´ ´¢¢´¦¥¡§£¤´Ä ´¸ ¥§È § ´7# ¥¤ » ¼§·¡ Ò ´§ ´µ¥¢¡ ¸¥ " ¨ � ¤ ¤¡µ£ nnæ Þ W yò< $� yÂ Ã né �� ÷<% y ¹́ ¤ Å£§ ´¤ ¤¡ ¸¥ ½£¤¼·£¦¥¡§ ´ ¸¥ U\d= ¨
� !" �# $%&'!�� � ( gZ^ 7� Z_ `[TVU YSTS\ZWU dZ þ e ¿ Ì é� nþ y Sd Ø _ mZdS^_S c ^aaZc ^_S
dZ ¿ f �UZWX �S éê ÷= Ì næò<� yÂ Ã né� ÷=� y e WZ R^aV^ `\U]^\S WXS nW ò< $� yÂÃ né �� ÷<% y PS _ m^TS__U dZ]^_[V^bZUTS dZ U\d=� nZT × nþ yy f � ^__^ WUaV\[bZUTS dS__U aWU``Z^c STVU e d^VU WXS þ PS ^� TS eaSY[S WXS W WU\\Za` UTdS V\^c ZVS ZaUcU\lac Z ^_ cU\lacU W� � �\UX � Î g`SW ¿ e dU]S �
PS _^ ¿ Í^_YSR\^ Y\^d[^V^ 0� Ø� e Sd 7# WU\\Za` UTdS ^__ mSaVSTaZUTS ZT � dZ Ø e WXS PS [T
ZdS^_S `\Zc U UcUYSTSU Ê � ZTU_V\S � ×Ê PS _ m^TS__U Y\^d[^VU �� e ^aaU WZ^VU ^d ¿ nWo\ f pqVZ�^Xh
É ^WdUT^_d e W^` ZVU_U �ÿry f {_ `[TVU YSTS\ZWU dZ �\UX � PS _ mZdS^_S T[__U nÿy e WXS WU\\Za` UTdS
V\^c ZVS W� ^__ mZdS^_S T[__U dZ ¿ e WXS e aS ZdSTVZlWXZ^cU ¿ WUT _ m^TS__U dSY_Z S_Sc STVZ dZ Y\^dU
bS\U dZ � e PS ^TWU\^ nÿy f � URRZ^cU d[T}[S `\U]^\S WXS nnW� yòû*ü yÂ Ã né&��' � ÷Ë y PS _ m^TS__U dZ]^_[V^bZUTS dZ U\d� nZTo^VVZ Ø PS Z_ `[TVU dZ g` SW ¿ WU\\Za` UTdSTVS ^ _� y f	 \^ e é&��' � ÷Ë UÌ � ûË ü nWo\ f pw ^\VaXU\TS e W^` ZVU_U {{ e `^\^Y\^oU � e `\U`UaZbZUTS � f�ry e
S × ng` SW ¿ y UÌ ¿ û*ü � d^__S dSlTZbZUTZ e aZ UVVZSTS WXS nnW� yòû*ü yÂ Ã WU\\Za` UTdS V\^c ZVS V^_ZZaUc U\lac Z ^__ mZaUc U\lacU Ù � � ûû*üü Î ¿ û*ü dSlTZVU WUc S aSY[S f gS ZTdZWXZ^cU Y_ZS_Sc STVZ UcUYSTSZ dZ � WUT nõ O 1 y dU]S 1 PS Z_ Y\^dU Sd õ A Ø� e [T S_Sc STVU dZ � ûû*üü PS dS_VZ` U nõ O 1 y× n� O 1 y e WUT � CÌ ÿ e S ^__U\^ Ù nnõ O 1 y× n� O 1 yy Ì õ ×� f {TU_V\S é �� �� � ÷� WU\\Za` UTdS
^__ mZcc^YZTS T^V[\^_S dZ ¿ ZT ¿ û*ü e d[T}[S U\d=� WU\\Za` UTdS ^__^ ]^_[V^bZUTS U\d dZ ¿ û*üdSlTZV^ ` S\ UYTZ õ A ¿ d^ U\d nõ y Ì c^} 81 � õ A Ø � 9 f �URRZ^cU dZc UaV\^\S WXS _ m^TS__U dZ
]^_[V^bZUTS dZ U\d PS _ mZcc^YZTS dZ � ûËü V\^c ZVS Ù nZdSTVZlW^TdU � ûË ü WUT Z_ WU\\Za` UTdSTVSaUVVU^TS__U dZ � ûû*üü y f
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�UZWX �S � ûË ü PS WUaVZV[ZVU d^Y_Z S_Sc STVZ v Ì nõ O 1 y× n� O 1 y V^_Z WXS n� O 1 y CA Ê e S ` UZWX �Sn� O 1 y CA Ê S}[Z]^_S ^ � CA Ø �� Ã e UVVSTZ^cU WXS U\d n� y Ì 1 e c STV\S U\d nõ y 5 1 e d^ W[Z
U\d nv y 5 ÿ f É STV\S aS U\d nõ ×� y 5 ÿ e ` UaVU 1 Ì U\d n� y e aZ X^ õ ×� Ì Ù nnõ O 1 y× n� O 1 yy WUT
nõ O 1 y× n� O 1 y A � ûËü f {T dSlTZVZ]^ v A Ù n� ûË ü y aS S aU_U aS U\d nv y 5 ÿ e WZU PS Ù n� ûË ü y PS _ m^TS__UdZ ]^_[V^bZUTS dZ U\d f +,
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^__U\^ éê ÷� PS WUTVST[VU TS__ m^TS__U dZ ]^_[V^bZUTS dZ U\d= e WXS ` S\ Z_ _Scc^ u f�� e PS nnæ ÞW yò< $� yÂÃ né �� ÷<% y e dU]S 7 �� S 7# aUTU Z `[TVZ YSTS\ZWZ \Za` SVVZ]^c STVS dZ þ S dZ " f � SVVUØ _ mZdS^_S c ^aaZc ^_S dZ é �� ÷<% e aZ^ Ê Ì éê ÷� B Ø f gZ ]S\ZlW^ a[RZVU WXS Ê WU\\Za` UTdS ^d
[T `[TVU 7 dZ 
 e V^_S WXS � n7 y Ì 7# e d[T}[S e aV^TVS _^ `\U`UaZbZUTS u f�� e " `^aa^ ` S\ � f
� ZcUaV\Z^c U WXS nR y Zc`_ZW^ n^y f gS " `^aa^ ` S\ � e aZ^ 7 Ì � ÂÃ n7# y e ^__U\^ e dSVVU 7�

Z_ `[TVU YSTS\ZWU dZ 
 e aZ X^ � ò<? né �� ÷<% y Ì é� ÷< S d[T}[S éê ÷� Õ é �� ÷<% e WXS PS _ m^TS__U dZ]^_[V^bZUTS dZ U\d= f �[T}[S ]^_S n^y f +,
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WXS _ ù � f q __U\^ dZ\Sc U WXS � PS » µ¡¶¶¥º ¡ ^ _ S aW\Z]S\ScU � (_ e U _ )� e aS U\d= PS TUT
TSY^VZ]^ a[ é� f
�^ dSlTZbZUTS U\^ d^V^ PS }[S__^ dZ ps^\Zat Z e ^`` STdZWS ^_ W^` ZVU_U {{ e d Z � f � Z`c ^Tr e _^
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¿ Ì éê ÷= S � Ì ]�Ø � e WUT Ø ZdS^_S c ^aaZc ^_S dZ ¿ f {_ d Z] ZaU\S \� WU\\Za` UTdS ^__ mZdS^_S
dZ � YSTS\^VU d^ nõ O �= n� yy e dU]S õ PS [T mS}[^bZUTS _U W^_S dZ � e c STV\S " WU\\Za` UTdS
^__ mZdS^_S ]Ø�� Ã d[T}[S _ mZdS^_S dS__ mZTVS\aSbZUTS PS _^ aUcc^ dZ V^_Z ZdS^_Z f É ^ 0� n \� n" y PS _^ _[TYXSbb^ ` S\ 1 �� ÿ dS__^ WUc`UTSTVS UcUYSTS^ dS_ }[UbZSTVS dZ � ` S\ _^
a[ddSVV^ aUcc^ f �^_S }[UbZSTVS PS T^V[\^_c STVS ZaUcU\oU ^_ }[UbZSTVS dS__ m^TS__U Y\^d[^VU]Ø � ×Ø�� Ã ` S\ _^ W_^aaS dZ nõ O �= n� yy f É ^ e SaaSTdU éê ÷= _U W^_S \SYU_^\S e _ m^TS__U Y\^d[^VU]Ø � ×Ø�� Ã PS [T ^TS__U dZ ` U_ZTUc Z ZT d[S ]^\Z^R Z_Z e d[T}[S _^ _[TYXSbb^ dS__S WUc`UTSTVZ

��



UcUYSTSS dZ Y\^dU 1 �� ÿ dS_ }[UbZSTVS \Za` SVVU ^__ mZdS^_S YSTS\^VU d^ [T S_Sc STVU dZ
Y\^dU �= n� y e PS [Y[^_S ^ �= n� y f +,
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� !" �# $%&'!�� � ( gZ^ æ � þ Î � [T mZTW_[aZUTS dZ _ e W � \þ Î þ Z_ cU\lacU dZ aWU``Z^c STVU
dZ þ _[TYU Z_ a[U `[TVU WXZ[aU _� e \� Z_ V\^aoU\c ^VU aV\SVVU dZ � a[ \þ e Sd " Z_ d Z] ZaU\S
SWWSbZUT^_S f �S\ Z_ _Scc^ � f�� e ` S\ UYTZ `[TVU ZTlTZV^c STVS ]ZWZTU � ø _ SaZaVS [T [TZWU
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æ n_� y û n n n û _� Ì _ WZ \Zd[WZ^cU ^ `\U]^\S WXS aS � ú _ e ^__U\^ �� n� y Ô �= n� y f É ^
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c STVS ]ZWZTU oU\c ^TU [T^ W^VST^ � Sd [T `[TVU ZTlTZV^c STVS ]ZWZTU PS a^VS__ZVS dZ ^_ ` Z P[ [T
^_V\U `[TVU f
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d Z [T^ W[\]^ dSaW\Z]S e ZTaZSc S ^__S d[S \S_^bZUTZ ¶ ´Ò¼¥µ´ Sd ´¶¶´µ´ » µ¡¶¶¥º ¡ Z_ ~VZ` U� dZaZTYU_^\ZV P̂e ZT \S_^bZUTS ^__^ W_^aaZlW^bZUTS ~dSRU_S� nWo\ f pw ^\VaXU\TS e W^` ZVU_U � e UaaS\h
]^bZUTS � f� fury f gZ `[ PU ^TWXS `\U]^\S WXS [T dZ] ZaU\S \ZdUVVU nWZU PS `\Z]U dZ WUc`UTSTVZ
c[_VZ` _Sy X^ WUTlY[\^bZUTS dZ aZTYU_^\ZV P̂ lTZV^ f
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`\SaSTV^\S Y_Z S_Sc STVZ dS__ mZTaZSc S e S UYTZ}[^_]U_V^ [T S_Sc STVU PS ZT \S_^bZUTS WUT [T
^_V\U aZ d ZaSYT^ [T^ o\SWWZ^ W[\]^ WXS ]^ d^_ `[TVU WXS \^``\SaSTV^ Z_ `\ZcU ^_ `[TVU WXS
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`[TVZ `\UaaZc Z ^d [T d^VU `[TVU _ oU\c ^TU dSZ aSTVZS\Z n�y nWZU PS dS__S W^VSTS _ Ã û n n n û_� û n n n dZ `[TVZ dZaVZTVZy WXS `^\VUTU WZ^aW[T^ d^ [T `[TVU a[aaSY[STVS ^ _ f �S\ d^\S
WUTVU dS__^ \S_^bZUTS dZ `\UaaZc ZV P̂e aZ `[ PU d[T}[S dZaSYT^\S _ m^_R S\U o^WSTdU ZT cUdU WXS
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d^ ^a` SVV^\aZ e ` S\ PU e _^ aZV[^bZUTS `\SaSTV^ dS__S WUc`_ZW^bZUTZ f
{TT^TbZV[VVU UaaS\]Z^cU WXS aS [T^ WS\V^ W[\]^ � `^aa^ ` S\ [T `[TVU ZTlTZV^c STVS

] ZWZTU _ e ^__U\^ � `^aa^ ^TWXS ` S\ V[VVZ Z `[TVZ WXS `\SWSdUTU _ nWo\ f `\U` UaZbZUTS u f��y e
d[T}[S WUTaZdS\S\Sc U aU_U ZTaZSc Z ZaU_^VZ d Z `[TVZ ZTlTZV^c STVS ] ZWZT Z f
�[S__U WXS WZ aZ ^a` SVV^ e ZT ^T^_UYZ^ WUT Z_ W^aU dSY_Z ZTaZSc Z lTZVZ d Z `[TVZ WXZ[aZ e PS WXS

Z_ aUVVUaWXSc ^ WXS ~T^V[\^_c STVS� \^``\SaSTV^ [T ZTaZSc S ZaU_^VU dZ `[TVZ ZTlTZV^c STVS
] ZWZT Z ` Uaa^ SaaS\S dSlTZVU WUTaZdS\^TdU _S o[TbZUTZ \SYU_^\Z WXS aZ ^TT[__^TU a[ V[VVZ Z `[TVZ
dS_ TUaV\U ZTaZSc S f kUT PS [T `\UR _Sc ^ dSlTZ\S _ m^TT[__^c STVU dZ [T^ o[TbZUTS \SYU_^\S
a[ [T `[TVU ZTlTZV^c STVS ]ZWZTU � R^aV^ Zc`U\\S WXS Z_ d Z] ZaU\S nõ y `^aaZ ` S\ _ f �[VV^] Z^
nWo\ f pQT\Z}[SahiXZaZT Z e _ZR\U {� e W^` ZVU_U { e `^\^Y\^oU ��ry e _S o[TbZUTZ WXS aZ ^TT[__^TU ZT
[T `[TVU _ TUT dSlTZaWUTU [T o^aWZU dZ ZdS^_Z e WUc S cUaV\^ Z_ aSY[STVS SaSc`ZU f
ä à¢� ¯ª � ±²± gZ^ � Ì g` SW Y pv O u r e dU]S Y PS [T W^c`U S v O u aUTU ZTdSVS\c ZT^VS e aZ^_ Z_ `[TVU nWXZ[aU S ZTlTZV^c STVS ]ZWZTUy d^VU d^__ mZdS^_S YSTS\^VU d^ v O u e S _ Ã Z_ `[TVUZTlTZV^c STVS ] ZWZTU ^ _ _[TYU _^ dZ\SbZUTS dS__ m^aaS v e WZU PS }[S__U dSVS\c ZT^VU d^__ m^TS__U_U W^_S Y pv O u O u ×v rË e dU]S Ê PS _ mZdS^_S YSTS\^VU ZT Y pv O u O u ×v r d^ v S u ×v f PQ o^WZ_S ]S\ZlW^\SWXS Z dZ] ZaU\Z nu y S nu F vs y `^aa^TU ` S\ _ Ã e c STV\S Z_ d Z] ZaU\S dZ vs nÌ nu F vs y Í u y TUT
`^aa^ ` S\ _ Ã f {T YSTS\^_S aZ ]S\ZlW^ WXS [T ` U_ZTUc ZU WXS ^RRZ^ cU_VS` _ZWZV P̂ ^_c STU d[SZT _ e ^``^\VZSTS ^__ mZdS^_S YSTS\^VU d^Z ` U_ZTUc Z Z_ W[Z dZ] ZaU\S dSY_Z bS\Z `^aaZ ` S\ _ Ã f
�[^_WUa^ dZ ^TWU\^ ` Z P[ aV\^TU W^` ZV^ aS Y TUT PS ^_YSR\ZW^cSTVS WXZ[aU f

ä à¢� ¯ª � ±ã ± gZ^ � Ì g`SW 8 pv O u r e WUT 8 W^c`U dSZ T[cS\Z \S^_Z e S aZ^ _ Ã Z_ `[TVUZTlTZV^c STVS ] ZWZTU dSVS\c ZT^VU d^__ m^TS__U _U W^_S 8 pv O u O u ×v rË e dU]S Ê PS _ mZdS^_S `\Zc U
YSTS\^VU ZT 8 pv O u O u ×v r d^ v S ~ô�� ô~ô f gZ ]S\ZlW^ o^WZ_c STVS WXS UYTZ ` U_ZTUc ZU dZ 8 pv O u rZ_ W[Z dZ] ZaU\S dSY_Z bS\Z `^aaZ ` S\ _ Ã e X^ cU_VS` _ZWZV P̂ ^_c STU d[S ZT _ f
q W^[a^ dZ }[SaVS WUc`_ZW^bZUTZ e ` S\ WXZ^\Sbb^ d mU\^ ZT ` UZ _^]U\S\ScU a[ a[` S\lWZ

_ZaWS a[ [T W^c`U ^_YSR\ZW^c STVS WXZ[aU e WXS aUTU ` UZ }[S__S WXS WZ ZTVS\Saa^TU f
. /«¯®¯ª« � ±ä ± gZ^ � [T^ a[` S\lWZS _ZaWZ^ a[ [T W^c`U ^_YSR\ZW^c STVS WXZ[aU e  [T
ZTaZSc S ZaU_^VU dZ `[TVZ ZTlTZV^c STVS ] ZWZT Z dZ � e �6 _^ o[TbZUTS dZ cU_VS` _ZWZV P̂ ^aaU WZ^V^
^d  e a[`` UaVU WUT _^ a[^ T^V[\^_S aV\[VV[\^ dZ Y\^oU dZ QT\Z}[Sa e å [T ^` S\VU dZ � e S
ZTlTS aZ^ õ [T S_Sc STVU dZ é nå yf � Z\Sc U WXS õ ¶¥ £§§¼¤ ¤£ » µ¡» µ¥£º ´§·´ a[  aS Z_ d Z] ZaU\S
nõ y `^aa^ ` S\ UYTZ _ A  WXS aVZ^ ^TWXS ZT å nWZU PS WXS aZ^ V^_S WXS [T^ a[^ ZTW_[aZUTS
o^VVU\ZbbZ ` S\ _ mZccS\aZUTS dZ å y f � Z\Sc U WXS õ ¶¥ £§§¼¤ ¤£ a[  aS ` S\ UYTZ _ A  aZ X^
U\d= nõ y 5 0�9= �6 n� y f
ßààá¬â®¯ª« � ±ô ± gZ `[ PU dZcUaV\^\S o^WZ_c STVS e [a^TdU Z_ _Scc^ u f�� e WXS aS õ aZ ^TT[__^
`\U`\Z^c STVS a[  e ^__U\^ õ aZ ^TT[__^ a[  f
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. /«¯®¯ª« � ±ý ± gS õ aZ ^TT[__^ a[  S TUT aZ ^TT[__^ `\U`\Z^c STVS a[  e ^__U\^ dZ\Sc U
WXS õ ¶¥ £§§¼¤ ¤£ ¥º» µ¡» µ¥£º ´§·´ a[  f
. /«¯®¯ª« � ±� ± gZ^  [T Y\^oU dZ aZTYU_^\ZV P̂e �6 _^ o[TbZUTS dZ c U_VS` _ZWZV P̂ ^d SaaU
^aaUWZ^V^ e ç Z_ c ^aaZc U dZ V^_S o[TbZUTS e � Z_ T[c S\U dZ `[TVZ dZ  e S aZ^TU ZTlTS _ Ã O � � �

O _�
Z `[TVZ c ^aaZc ^_Z d Z  f T Y\^oU dZ QT\Z}[Sa : a^\ P̂ dSVVU £º» ¤¥£º ´§·¡ dZ  ·µ£º ¥·´ [T
cU\lacU ZTZSVVZ]U è �  Î : aS aUTU aUddZao^VVS _S aSY[STVZ WUTdZbZUTZ �
n^y è c^Td^ `[TVZ c ZTZc ^_Z ZT `[TVZ c ZTZc ^_Z �
nR y ` S\ UYTZ _2 e Z `[TVZ dZ : a[WWSaaZ] Z ^ èn_2 y oU\c ^TU [T^ W^VST^ � Ã ú n n n ú �;æ e

d Z _[TYXSbb^ � ç �
nWy UYTZ `[TVU dZ : Í èn y PS a[WWSaaZ]U ^d [T èn_2 y f
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¢Á ´ ¢¡§·¥´§ ´  ´¸ ¹́ ¼§ ¶¼¡ £º» ¤¥£º ´§·¡ ·µ£º ¥·´ ¤ Å¥§ ¢¤¼¶¥¡§ ´¨ ¾ ¥£ » ¡¥ å ¼§ £» ´µ·¡ ¸¥ � ´¸
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� !" �# $%&'!�� � ( �S\ dSlTZbZUTS dZ WUTlY[\^bZUTS dZ aZTYU_^\ZV P̂e � X^ cU_VS` _ZWZV P̂ [TU TSZ
`[TVZ c ^aaZc ^_Z _2 dZ  e S ` UZWX �S _^ cU_VS` _ZWZV P̂ ZT [T `[TVU PS [Y[^_S ^__^ aUcc^ dS__S
c U_VS` _ZWZV P̂ TSZ `[TVZ `\UaaZc Z e aZ X^ WXS SaZaVS Sa^VV^c STVS [T `[TVU � Ã e `\UaaZc U ^d [T`[TVU c^aaZc ^_S _2 ZT W[Z � X^ cU_VS` _ZWZV P̂ [TU e S � Ã dS]S SaaS\S ZccSdZ^V^c STVS a[WhWSaaZ]U ^ _2 n^_V\Zc STVZ V[VVZ Z `[TVZ WUc`\SaZ a^\SRR S\U `\UaaZc Z S ^]\SRR S\U cU_VS` _ZWZV P̂
[TUy f �SVV^ �6 _^ o[TbZUTS dZ c U_VS` _ZWZV P̂ ^aaUWZ^V^ ^d  e ç Z_ a[U c ^aaZc U Sd � Z_ T[cS\U
dZ `[TVZ dZ  e ZVS\^TdU Z_ \^YZUT^c STVU U\^ o^VVU e ` UaaZ^c U UVVSTS\S [T^ W^VST^ dZ _[TYXSbb^� ç e � Ã ú n n n ú �;æ e d Z `[TVZ a[WWSaaZ] Z ^ _2 e ` S\ W[Z � `^aa^ naSc`_ZWSc STVSy f �[SaVU
`\U]^ _ mSaZaVSTb^ dZ : f
�S\ `\U]^\S _^ aSWUTd^ `^\VS e WZ R^aV^ `\U]^\S WXS nõ y X^ cU_VS` _ZWZV P̂ [TU TSZ _2 �

ZT o^VVZ e aSc`\S ` S\ Z_ o^VVU WXS _^ cU_VS` _ZWZV P̂ ZT [T `[TVU PS [Y[^_S ^__^ aUcc^ dS__S
c U_VS` _ZWZV P̂ TSZ `[TVZ `\UaaZc Z e aS nõ y X^ cU_VS` _ZWZV P̂ [TU TSZ _2 ^__U\^ X^ _S aVSaaS
c U_VS` _ZWZV P̂ d Z � ZT V[VVZ Z `[TVZ dZ  nWo\ f `\U` UaZbZUTS � f�y e Sd nõ y TUT `[ PU ^]S\S `[TVZ
c[_VZ` _Z ^_ d Z o[U\Z d Z  e ^_V\Zc STVZ nWo\ f `\U` UaZbZUTS u f��y WZ a^\SRR S\U `[TVZ WXZ[aZ aZThYU_^\Z ^_ d Z o[U\Z d Z  e ZT WUTV\^aVU WUT _ mZ` UVSaZ f É ^ aS dZc UaV\Z^cU WXS �= > nnõ yy 5 �
n` S\ UYTZ æy e dU]\ P̂ ]^_S\S _ m[Y[^Y_Z^Tb^ e ZTo^VVZ aS ` S\ [T _2 _^ dZa[Y[^Y_Z^Tb^ oUaaS aV\SVV^ e
` S\ Z_ `[TVU c ZTZc ^_S _ ^d SaaU `\SWSdSTVS aZ ^]\SRR S �= nnõ yy � �= n� y ZT WUTV\^aVU WUT
_ mZ` UVSaZ f
g[``UTZ^cU ^__U\^ ` S\ ^aa[\dU WXS SaZaV^ [T _2 V^_S WXS �= > nnõ yy Ì ÿ f gZ^ � Z_ `[TVU

c ^aaZc ^_S dZ : a[WWSaaZ]U ^ _2 f q __U\^ e VSTSTdU ^TWU\^ `\SaSTVS _^ `\U` UaZbZUTS u f�� e aZ X^WXS U\d� nõ y Ì 0= 9� �= nnõ yy � � ç e ` S\WX �S Z `[TVZ `\SWSdSTVZ � WUT cU_VS` _ZWZV P̂ TUT
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T[__^ e SaaSTdU V[VVZ `\SWSdSTVZ _2 e }[ZTdZ ^``^\VSTSTVZ ^  e aUTU ZT T[c S\U ZToS\ZU\S ^d � e
Sd X^TTU cU_VS` _ZWZV P̂ ZT oS\ZU\S U [Y[^_S ^d ç e ` S\WX �S TS_ `[TVU c ZTZc ^_S _ WXS `\SWSdS� aZ X^ �= nnõ yy Ì �= n� y Ô ç f É ^ WZ PU PS ZT WUTV\^aVU WXZ^\^cSTVS WUT Z_ o^VVU WXS õ aZ
^TT[__^ a[ : e d^VU WXS ` S\ WUcS PS dSlTZVU V^_S Y\^oU e aZW[\^c STVS 0= 9� � <6 n_ y 5 � ç f +,
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. /«¯®¯ª« � ±²° ± {_ o^aWZU dZ ZdS^_Z dSVS\c ZT^VU TS__^ `\U`UaZbZUTS � f� aZ d ZWS o^aWZU dZ
ZdS^_Z £¶¶¡¢¥£·¡ ^d  e S a^\ P̂ YSTS\^_c STVS ZTdZW^VU WUT G 6 f
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éê Ú NÍÎ W �é �ê ÍÎ W � né �ê ×G �6 n G  = û= ü# yy
�� !" �# $%&'!�� � ( gSY[S d^_ _Scc^ u f�� S d^__^ `\U` UaZbZUTS u f�� f +,

�^__S `\U`\ZSV P̂ d Z WUTaS\]^bZUTS dS__^ WU S\STb^ nWo\ f pw ^\VaXU\TS e W^` ZVU_U {{ e `^\^h
Y\^oU � e `\U` UaZbZUTZ � f� e � f�ry e ` S\ ZTd[bZUTS aSY[S a[RZVU Z_ aSY[STVS \Za[_V^VU f
©ªáª ¹¹âá¯ª � ±²ã ± À ¤ Æ £¶¢¥¡ ¸¥ ¥¸´£¤¥ G 6 £¶¶¡¢¥£·¡ £¸ ¼§ ¥§¶¥´º ´ ¥¶¡¤£·¡  ¸¥ » ¼§·¥ ¥§È §¥·£Ø
º ´§·´ ½¥¢¥§ ¥ ¸¥ ¼§£ ¶¼» ´µÈ ¢¥´ ¤¥¶ ¢¥£ ¶¼ ¼§ ¢£º» ¡ £¤Ò ´ìµ¥¢£º ´§·´ ¢Á¥¼¶¡ ¹́ ¢¡´µ´§·´¨
. /«¯®¯ª« � ±²ä ± gZ^  [T ZTaZSc S ZaU_^VU dZ `[TVZ ZTlTZV^c STVS ]ZWZT Z dZ [T^ a[` S\lWZS
_ZaWZ^ � f {_ aUVVUaWXSc ^ þ 6 dZ � dSlTZVU d^ G 6 aZ d ZWS ¶¡··¡¶ ¢Á ´º £ £¶¶¡¢¥£·¡ ^  f
¾ ¢Á ´º £ ¸¥ £§§¼¤ ¤£º ´§·¡ ´ ¶ ¢Á ´º ¥ ¸¥ £§§¼¤ ¤£º ´§·¡ ¥º» µ¡» µ¥¡f
. /«¯®¯ª« � ±²ô ± gZ^  [T ZTaZSc S ZaU_^VU dZ `[TVZ ZTlTZV^c STVS ]ZWZT Z dZ [T^ a[` S\lWZS
_ZaWZ^ � e aZ^ �6 _^ o[TbZUTS dZ c U_VS` _ZWZV P̂ ^aaUWZ^V^ ^d  e _ Ã e � � �

e _� Z `[TVZ c ZTZc ^_Z
d Z  WUT o^aWZ d Z ZdS^_Z \Za` SVVZ] Z G Ã e � � �

e G � f � _Z aWXSc Z þ 2 næ A 8� O
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O 1 9y dSlTZVZ d^Z
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[T Y\^oU dZ aZTYU_^\ZV P̂e UYTZ aUVVUaWXSc ^ þ <6 dZ � e ^aaU WZ^VU ^d [T ZTaZSc S ZaU_^VU : dZ
`[TVZ ZTlTZV^c STVS ]ZWZT Z dZ � WXS aZ^ [T ^c`_Z^c STVU dZ  a^\ P̂ dSVVU ¶¡··¡¶¢Á ´º £ ¸¥
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gWU`U dZ }[SaVU W^` ZVU_U PS WUaV\[Z\S [T^ o^c ZY_Z^ WUaVZV[ZV^ d^ V[VVZ Z aUVVUaWXSc Z ^aaUWZ^VZ
^ ZTaZSc Z ZaU_^VZ d Z `[TVZ ZTlTZV^c STVS ]ZWZT Z dZ [T^ a[` S\lWZS � e ZaUcU\l ^d [T d^VU Y\^oU
dZ QT\Z}[Sa f
{TWUc ZTWZ^cU WUT _U aV^R Z_Z\S [T _Scc^ e WXS WZ a^\ P̂ [VZ_S TS_ aSY[ZVU e WXS ^|S\c ^

aUaV^TbZ^_c STVS WXS _U aWU``Z^c STVU dZ [T^ o^c ZY_Z^ _[TYU [T^ o^c ZY_Z^ ` Z^VV^ dZ aUVVUh
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nY nÿy H� Ó y�
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�\U]Z^cU WXS H � Ó � H� Y nÿy Î nÓ H� Y nÿyy� PS [T ZaUcU\lacU e S WZ R^aV^ U]] Z^cSTVS
`\U]^\S WXS ` S\ UYTZ Y\^dU 1 e H� � nÓ � H� Y nÿyy� Î nnÓ H� Y nÿyy�y� ndU]S nR y� ZTdZW^_^ WUc`UTSTVS UcUYSTS^ dZ Y\^dU 1 y PS [T ZaUcU\lacU f 	 \^ nÓ �y� Ì Ê� e ` S\WZ PU nÓ � H�Y nÿyy� Ì Ê� H� Y nÿy e c STV\S nnÓ H� Y nÿyy�y� Ì ßÊ� f É ^ ßÊ PS _ mZcc^YZTS dZ æÊ H� Zdt ûAü ÎÓ H� Y nÿy e S }[SaV m[ _VZcU PS ZTZSVVZ]U e ` UZWX �S e SaaSTdU þ `Z^VVU a[ ö e Ó ×Ê PS ` Z^VVU a[ ¿ e S
d[T}[S d^__^ VSTaU\Zbb^bZUTS a[ ¿ dZ

ÿ Î Ê Î Ó Î Ó ×Ê Î ÿ
` S\ Y nÿy aZ X^

ÿ Ì �U\ Ã� nÓ ×Ê O Y nÿyy Î Ê H� Y nÿy Î Ó H� Y nÿy
��[T}[S H Ã � Ê H� Y nÿy Î ßÊ PS [T ZaUcU\lacU d^ W[Z o^WZ_c STVS aZ X^ WXS H� PS [T

ZaUcU\lacU `S\ UYTZ 1 f qRRZ^cU ^__U\^ `\U]^VU WXS � ëÆ ùú ûI ü ÷I PS [T ZaUcU\lacU dZ aWXSc ZeS ` UZWX �S o^WSTdU ]^\Z^\S í ZT [T \ZWU`\Zc STVU ^� TS dZ õ ÂÃ nå y e w \ZWU`\S n \� yA e aZ X^
_ m^aaS\VU f +,
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][UVU þ Ì g`SW 8ÿ9 ndU]S 8ÿ9 PS _ m^TS__U T[__Uy f gZ^ ^__U\^ � � ÿ S ¿ Û S þ Û Ò ¿ Û àt �V^_Z WXS ` S\ UYTZ `[TVU WXZ[aU ÜÛ dZ ¿ Û _^ lR\^ þ ÛÃ � PS [T aUVVUaWXSc ^ ^aaUWZ^VU ^d � Í �
`[TVZ c[_VZ` _Z S UYTZ aWXSc ^ ^aaU WZ^VU ^d � Í � `[TVZ c[_VZ` _Z PS [T^ lR\^ þ ÛÃ� ` S\ }[^_WXS`[TVU WXZ[aU ÜÛ A ¿ Û f gZ^ ò � � Î � àt � _^ dZ^YUT^_S e ß� Z_ aUVVUaWXSc ^ dZ � àt � àt ¿ Û
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B3 Ý y��K B n� Í n3Ý� ÃÛ � � �
Û3� yy e S e dSVV^ æ� � � ¿ Û Î �[T^ a[^ ZccS\aZUTS e Z_ c U\lacU °� � � ¿ Û Î ¿ Û à³ � ZTdUVVU d^__ mZdSTVZV P̂ d Z ¿ Û ^ d^ æ� � ePS [T^ ZccS\aZUTS WXZ[a^ WXS dSlTZaWS }[ZTdZ [T aUVVUaWXSc ^ þ Û dZ ¿ Û à³ � e ` Z^VVU a[ ¿ Û

nZ_ c U\lacU þ Û Î ¿ Û PS _ mZdSTVZV P̂y f
iUTaZdS\Z^c U _^ `\UZSbZUTS õ Û � � Û �Ì ¿ Û à³ � Î ¿Û e WXS PS ^TWU\^ [T^ o^c ZY_Z^ dZ

a[` S\lWZ _ZaWS a[ Y e S aZ^ W � \� Û Î � Û _U aWU``Z^c STVU dZ � Û _[TYU þ Û f �S\ Z_ _Scc^ � f�e
õ Û Þ W � \� Û Î ¿ Û PS ^TWU\^ [T^ o^c ZY_Z^ dZ a[` S\lWZ _ZaWS a[ Y f gZ^TU \3 2 Z V\^aoU\c ^VZ aV\SVVZ

�u



dSZ 32 e aZ^ \3 * Z_ d Z] ZaU\S SWWSbZUT^_S dZ \� Û e ` UTZ^cU `UZ \ �Ì  Í 8_ 9 e \ 2 �Ì  2 Í 8_ 9
næ A 8� O

� � �
O 1 9y Sd \* Ì 8� A  � � (_ 9 f q``_ZW^TdU _ mZ` UVSaZ d Z ZTd[bZUTS ^d \õ Û �Ì õ Û Þ W e\3 2 næ A 8ÿ O
� � �
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O 1 9y e V\U]Z^cU [TU aWXSc^ ¿ a[ ¿ Û S aUVVUaWXSc Z \þ S\þ Ãe � � �
e þ� � dZ ¿ à�� \� Û e WUT _S `\U`\ZSV P̂ n{y S n{{y f

iUTaZdS\Z^c U Z_ o^aWZU dZ ZdS^_Z G �� n G  = û= ü�� î a[ ¿ à�� \� Û e dU]S �6 PS _^ o[TbZUTS dZ
c U_VS` _ZWZV P̂ ^aaU WZ^V^ ^d  e S e ` UaVU J Ì Zd� à� � W e aZ^ þ Z_ aUVVUaWXSc^ dZ ¿ à�� � ÛdSlTZVU d^_ o^aWZU dZ ZdS^_Z T[W_SU dS_ c U\lacU

é� Kê� ê � L NÍÎ J �é� Kê� �ê �ÍÎ J � né� Kê� �ê � ×G y �	 \^ UaaS\]Z^cU WXS � Í � dSY_Z aWXSc Z \þ Ãe � � �
e \þ� � e WU\\Za` UTdUTU ^Z `[TVZ c ZTZc ^_Z d Z \WXS aUTU ^TWXS `[TVZ c ZTZc ^_Z d Z  S aUTU WUTVST[VZ TS__ m^` S\VU ZT W[Z J PS [T ZaUcU\lacU �

d[T}[S ` UaaZ^c U dSZTZ\S þ Ã e � � �
e þ� ÂÃ WUcS Z WU\\Za` UTdSTVZ dZ V^_Z aWXSc Z f �S\ dSlTZ\Sþ� e R^aV^ WUTaZdS\^\S Z_ aUVVUaWXSc ^ dSlTZVU d^_ o^aWZU dZ ZdS^_Z G

 = û= ü� Ã� � f	 aaS\] Z^cU WXS ¿ à�� � Û UÌ ¿ à�� n¿ Û à³ � y UÌ n¿ à�� ¿ Ûy à³ � UÌ ¿ à³ � e d[T}[S
` UaaZ^c U aSTb m^_V\U ZdSTVZlW^\S ¿ à�� � Û WUT ¿ à³ � e S `\U]^\S WXS þ e þ Ã e � � �

e þ� Sd ¿aUTU Y_Z aWXSc Z ]U_[VZ f �^ ` Z^VVSbb^ a[ ¿ dSY_Z aWXSc Z þ e þ Ã e � � �
e þ� U\^ dSlTZVZ d Z` STdSSaaSTbZ^_c STVS d^_ o^VVU WXS Y PS ^_YSR\ZW^cSTVS WXZ[aU e Z_ WXS Zc`_ZW^ WXS _S lR\S TSZ `[TVZ

WXZ[aZ aUTU a` SVV\Z d Z Yh^_YSR\S WUT dZc STaZUTS a[ Y WUaV^TVS � TUT o^\ScU [T^ ]S\ZlW^
^WW[\^V^ dZ WZ PU f �\U]Z^cU U\^ n{y S n{{y ` S\ _^ `^\VS \ZY[^\d^TVS þ e ` S\ }[^TVU \ZY[^\d^
þ Ãe � � �

e þ� _^ ]S\ZlW^ PS ^T^_UY^ S ^TbZ ` Z P[ aSc`_ZWS f�\U]Z^cU n{y f � SVVU � Û � ¿ Î ¿ Û Z_ c U\lacU aV\[VV[\^_S e ` UZWX �S `[TVZ WXZ[aZ d Z ¿ Û
]^TTU ZT `[TVZ WXZ[aZ d Z ö e Z_ c U\lacU aV\[VV[\^_S õ ë� � Þ � Û d Z ¿ a[ ö c^Td^ `[TVZ WXZ[aZZT `[TVZ WXZ[aZ f �UaVU ÿ Ì nõ ë� � Þ � Û y nÜy e WUT ^ `[TVU WXZ[aU dZ ¿ e G A Ì G �� B n G  = û= üû �� î üB SdSVVU W A Z_ c U\lacU dZ aWU``Z^c STVU �n� A y Î � A _[TYU Z_ `[TVU WXZ[aU _Ã Ì °� � n� Û nÜyy e ` S\_S `\U`\ZSV P̂ dS_ W^cRZU dZ R^aS S ` S\ Z_ _Scc^ � f�e aZ X^ WXS þ Ã PS Z_ aUVVUaWXSc ^ dZ �n� A y
dSlTZVU d^_ T[W_SU dS_ cU\lacU

éê B Ú NBÍÎ nW A y� né�ûê B ü yÍÎ nW A y� né�ûê B ü×G A y �É^ `S\ _ mZ` UVSaZ d Z ZTd[bZUTS e \þ Ã PS Z_ aUVVUaWXSc^ ^aaU WZ^VU ^d [T ZTaZSc S \Ã dZ `[TVZZTlTZV^c STVS ]ZWZT Z dZ \n� A y e ZaUc U\oU ^d  V\^c ZVS [T ZaUcU\lacU \æ � \Ã Î  f É ^ ^__U\^ e` S\ _^ `\U`UaZbZUTS � f��e þ Ã PS Z_ aUVVUaWXSc ^ ^aaU WZ^VU ^__ mZTaZSc S Ã Ì nW A y� \Ã Û 8_Ã 9 fiUTaZdS\^TdU _ m^`` _ZW^bZUTS æ � Ã Î  d^V^ d^M æ n� y Ì \æ n� y aS � A \Ãæ n_Ã y Ì _ O
` UZWX �S ` S\ � A \Ã aZ X^ � A n \3 2 yA ÷À � A n32 yA S � (_Ã ÷À � A n \3 * yA e PS ZccSdZ^VU]S\ZlW^\S WXS æ PS [T ZaUcU\lacU WXS ]S\ZlW^ _^ WUTdZbZUTS \ZWXZSaV^ f
�\U]Z^cU n{{y f � ^VU ÿ e Z_ `[TVU ÜÛ dZ  A WU\\Za` UTdSTVS ^ _ e dS]S SaaS\S [T `[TVU WXZ[aU

dZ ¿ Û n` S\ _S WUTdZbZUTZ a[Y_Z  2 S ` S\ _^ c ZTZc ^_ZV P̂ d Z _ y f 	 \^  AÍ 8ÜÛ 9 PS [T ZTaZSc S dZ `[TVZ
ZTlTZV^c STVS ]ZWZT Z dZ �n� A y UÌ �nn� ÛyÃ� y UÌ n \� ÛyÃ � e WXS PS ZaUcU\oU ^d \ V\^c ZVS _^ \SaV\ZbZUTS

��



dS__ mZaUc U\lacU V\^  Sd  A e S aZ X^ WXS Z `[TVZ WU\\Za` UTdSTVZ ^d \ 2 aUTU }[S__Z d Z n \3 2 y
næ A 8ÿ O

� � �
O 1 9y f �[T}[S ` S\ _ mZTd[bZUTS ` UaaZ^c U ^``_ZW^\S _^ `\U`\ZSV P̂ n{ {y S V\U]^\S

[T `[TVU Ü A ¿ V^_S WXS � Û nÜy Ì ÜÛ nS d[T}[S nõ ë� � Þ � Û y nÜy Ì ÿy e S V^_S WXS \þ Ã aZ^ Z_aUVVUaWXSc ^ ^aaU WZ^VU ^d N Í 8ÜÛ9 f {TlTS e ` S\ _^ `\U`UaZbZUTS � f�� S ` S\ _S `\U`\ZSV P̂ dS_
W^cRZU dZ R^aS e þ Ã PS Z_ aUVVUaWXSc ^ ^aaU WZ^VU ^d  A e S }[SaVU WUTW_[dS _^ dZc UaV\^bZUTS f+,
©ªáª ¹¹âá¯ª � ±ý ± ¾ ¥£ � ¼§£ ¶¼» ´µÈ ¢¥´ ¤¥¶ ¢¥£ ¶¼ ¼§ ¢£º» ¡ £¤Ò ´ìµ¥¢£º ´§·´ ¢Á¥¼¶¡ Y Ä  ¼§
Òµ£Æ ¡ ¸¥ ¶¥§Ò ¡¤£µ¥· ¹£¨ � ¤ ¤¡µ£ ´¶¥¶·´ ¼§¡ ¶ ¢Á ´º £ ¿ ¶¼ Y ´ ¸´¥ ¶ ¡··¡¶¢Á ´º ¥ þ Ä þ Ã Ä � � �

Ä þ�¸¥ � àt ¿ ¶¡¸¸¥¶Æ £¢´§·¥ ¤´ ¶ ´Ò¼´§·¥ » µ¡» µ¥´· ¹£ n{y ´ n{{y ¨n{y ³ ´µ ¡Ò§¥ » ¼§·¡ ¢Á¥¼¶¡ Ü A ¿ ¤´ È ìµ´ þ Ã ´ nþ ÃyÃ Ä � � �
Ä nþ� yÃ ¥§ Ü ¸´¤ ¤´ µ´¶·¥¦¥¡§¥ £¸þ ´ þ ÃÄ � � �

Ä þ� ¸´¤ ¤£ » µ¡¥´¦¥¡§ ´ W� � � àt ¿ Î ¿ Ä ¶¡§¡ µ¥¶» ´··¥½£º ´§·´ ¼§ ¶¡··¡¶¢Á ´º £¸¥ £§§¼¤ ¤£º ´§·¡ ´ ¥ ¶¡··¡¶¢Á ´º ¥ ¸¥ £§§¼¤ ¤£º ´§·¡ ¥º» µ¡» µ¥¡ ¶¼ ¼§ ¥§¶¥´º ´ Ã ¸¥ » ¼§·¥¥§È §¥·£º ´§·´ ½¥¢¥§ ¥ ¸¥ � Ä ¢Á ´ ¢¡§ ¤£ §£·¼µ£¤´ ¶·µ¼··¼µ£ ¸¥ Òµ£Æ ¡ ¸¥ �§µ¥�¼ ´¶Ä ¹́ ¥¶¡º ¡µÆ ¡ £¸ Ô
n{{y ¶ ´  Û ¹́ ¼§ ¥§¶¥´º ´ ¥¶¡¤£·¡ ¸¥ » ¼§·¥ ¥§È §¥·£º ´§·´ ½¥¢¥§¥ ¸¥ � ¢Á ´Ä ¢¡§ ¤£ §£·¼µ£¤´

¶·µ¼··¼µ£ ¸¥ Òµ£Æ ¡ ¸¥ �§µ¥�¼ ´¶Ä ¹́ ¥¶¡º ¡µÆ ¡ £¸  Ä ´ þ ¹́ ¼§ ¶¡··¡¶¢Á ´º £ ¸¥ £§§¼¤ ¤£º ´§·¡¶¼ Û Ä £¤ ¤¡µ£ ´¶¥¶·´ ¼§ » ¼§·¡ ¢Á¥¼¶¡ Ü A ¿ ·£¤´ ¢Á ´ þ Ã Ì þ ´ nþ ÃyÃ Ä � � �
Ä nþ� yÃ ¶¥£§¡ ¥¶¡··¡¶¢Á ´º ¥ ¸¥ £§§¼¤ ¤£º ´§·¡ ¥º» µ¡» µ¥¡ ¶¼ Û ¨

� !" �# $%&'!�� � ( j^aV^ ^``_ZW^\S _^ `\U` UaZbZUTS � fu WUT ö Ì g` SW Y e 1 Ì ÿ S aUaVZV[Z\S 
WUT [T ^c`_Z^c STVU : e V\^c ZVS è �  Î : e VSTSTdU `\SaSTVS WXS _^ o[TbZUTS dZ c U_VS` _ZWZV P̂
^aaUWZ^V^ ^d  PS _^ WUc`UaV^ dS__^ o[TbZUTS dZ cU_VS` _ZWZV P̂ ^aaUWZ^V^ ^d : S dZ è f +,

��



���GIK�K � GGG
Ocj �f�� k � k �g �jil � �ic �jjf?c�di d ��i k � j �c?i��l �d @�

. /«¯®¯ª« � ±²± gZ^ � [T^ a[` S\lWZS _ZaWZ^ a[ [T W^c`U ^_YSR\ZW^c STVS WXZ[aU Y e WUT
cU\lacU aV\[VV[\^_S õê � � Î g` SW Y e 3 [T dZ]ZaU\S dZ � e ë3 ë Sd E _^ aS\ZS _ZTS^\S WUc`_SV^
Sd Z_ o^aWZU ^aaU WZ^VZ ^ 3 f �S\ pw ^\VaXU\TS e W^` ZVU_U {{ e `^\^Y\^oU � e `\U`UaZbZUTS � f�r W mPS
[T^ RZSbZUTS V\^ ë3 ë S _S W_^aaZ d Z � nE n� yy e WXS WUc`UaV^ WUT _ m^`` _ZW^bZUTS � nE n� yy Ì� nnõê y�E ng` SW Y yy Î � nnõÝ y�E y nWo\ f UaaS\]^bZUTS ÿ f��y e d P̂ _[UYU ^d [T m^``_ZW^bZUTSJ � ë3 ë Î � nnõÝ y�E y e WXS PS [T^ RZSbZUTS a[Z `[TVZ WXZ[aZ dS_ WUdUc ZTZU � V^_S ^``_ZW^bZUTSa^\ P̂ dSVV^ £»» ¤¥¢£¦¥¡§ ´ §£·¼µ£¤´ ë3 ë Î � nnõÝ y�E y f
. /«¯®¯ª« � ±ã ± gZ^ ¿ [TU aWXSc ^ e Ù � Z Î P [T cU\lacU dZ o^aWZ _U W^_c STVS _ZR S\Z
a[ ¿ e W � � nZ y Î ¿ _^ `\UZSbZUTS � aZ^ ` UZ Ú Z_ c U\lacU UVVST[VU WUc`UTSTdU Z_ c U\lacU
T^V[\^_S W � [Z Î éQ ûR ü n�y WUT W � [Ù � W � [P Î W � [Z f �S\ VSTaU\Zbb^bZUTS ` S\ éQ ûR ü nÍ�y e Ú
d P̂ _[UYU ^d [T cU\lacU W � [P nÍ�y Î éQ ûR ü _^ W[Z Zcc^YZTS e WXS PS [T o^aWZU dZ ZdS^_Z d ZéQ ûR ü e a^\ P̂ dSVVU Æ £¶¢¥¡ ¸¥ ¥¸´£¤¥ ¥§ ¸¡··¡ d^ Ù a[ � nZ y f
� áª�ªà¯®¯ª« � ±ä ¾¥£ Y ¼§ ¢£º» ¡ £¤Ò ´ìµ¥¢£º ´§·´ ¢Á¥¼¶¡Ä ` ¼§ Æ £¶ ¢¥¡ ¢¡´µ´§·´ Ï§ ´¢´¶Ø¶£µ¥£º ´§·´ ¤¥ì´µ¡ ¸¥ µ£§Ò ¡ È §¥·¡Ð ¶¼ g` SW Y Ä Ù � ` Î S ¼§ º ¡µÈ ¶º ¡ ¸¥ Æ £¶¢¥Ä G ï ¥¤ Æ £¶ ¢¥¡
¸¥ ¥¸´£¤¥ ¥§¸¡··¡ ¸£ Ù Ä í ¥¤ ¶¡··¡¶¢Á ´º £ ¸¥ � n` y ¸´È §¥·¡ ¸£ G ï ¨ � ¤ ¤¡µ£ ¥ » ¼§·¥ ¢Á¥¼¶¥ ¸¥
í ¶¡§ ¡ ·¼··¥ ´ ¶¡¤¥ ¥ ¢¡µµ¥¶» ¡§¸´§·¥ ·µ£º ¥·´ ¥¤ º ¡µÈ ¶º ¡ � n` ng` SW Y yy Î � n` y ¸´¤ ¤´ ¢¤£¶¶¥
¢¡§·´§¼·´ § ´¤ §¼ ¢¤´¡ ¸¥ Ù ng` SW Y y � ` ng` SW Y y Î S ng` SW Y y ¨
� !" �# $%&'!�� � ( gZ^ í Ì ` ng` SW Y y e ñ Ì S ng` SW Y y e � Ì g�c n [í y f {_ c U\lacU Ú ^aaUWZ^h
VU ^ Ù WU\\Za` UTdS V\^c ZVS ZaUcU\lac Z ^_ c U\lacU UVVST[VU ` S\ o^aWZlW^bZUTS UcUYSTS^
dZ [ñ Ht � Î [í Ht � Î � n�y O
_^ W[Z Zcc^YZTS PS _ mZdS^_S UcUYSTSU YSTS\^VU d^__S o[TbZUTZ _ZTS^\Z a[ í WXS aZ ^TT[__^TU
a[ a[_ T[W_SU � dS_ c U\lacU Ù ng` SW Y y � í Î ñ e d[T}[S Y_Z ZdS^_Z Uc UYSTSZhc ^aaZc ^_Z
WUTVSTSTVZ V^_S ZdS^_S aUTU Sa^VV^c STVS Z WU\\Za` UTdSTVZ V\^c ZVS � n` ng` SW Y yy Î � n` y
dS__S W_^aaZ WUTVST[VS ZT � f +,
©ªáª ¹¹âá¯ª � ±ô ± ¾ ¥£ þ ¼§ ¶¡··¡¶¢Á ´º £ ¢Á¥¼¶¡ ¸¥ ¼§£ ¶¼» ´µÈ ¢¥´ ¤¥¶ ¢¥£ � ¶¼ ¼§ ¢£º» ¡
£¤Ò ´ìµ¥¢£º ´§·´ ¢Á¥¼¶¡ Y Ä ¢¡§ º ¡µÈ ¶º ¡ ¶·µ¼··¼µ£¤´ õê � � Î g` SW Y Ä æ � þ Î � ¼§£
¥ºº ´µ¶¥¡§ ´ ¸¥ þ Ä 3 ¼§ ¸¥½¥¶¡µ´ ¸¥ � Ä ë3 ë ´¸ E ¤£ ¶ ´µ¥´ ¤¥§ ´£µ´ ¢¡º» ¤´·£ ´ ¥¤ Æ £¶ ¢¥¡
£¶¶¡¢¥£·¥ £ 3 Ä ´ J � ë3 ë Î � �Ì � nnõê y�E y ¤ Å£»» ¤¥¢£¦¥¡§ ´ §£·¼µ£¤´¨ � ¤ ¤¡µ£ ¥ » ¼§·¥ ¢Á¥¼¶¥¸´¤ ¶¡··¡¶ ¢Á ´º £ í ¸¥ � ¸´È §¥·¡ ¸£¤ Æ £¶¢¥¡ ¸¥ ¥¸´£¤¥ ¥§¸¡··¡ ¸£¤ º ¡µÈ ¶º ¡ nõê y�� ¢¡§ �
¡··´§¼·¡ ¸£¤ ¤£ ¢¡º» ¡¶¥¦¥¡§ ´

E �ÍÎ E H�I éê JKL M2NÍÎ E H æ�é� O
¸¡½´ éê ´ é� ¶ ¡§¡ ¥ Æ £¶¢¥ ¶·µ¼··¼µ£¤¥Ä ¹́ ¤ Å¥ºº £Ò¥§ ´ ·µ£º ¥·´ J ¸´¥ ¸¥½¥¶¡µ¥ ¸¥ ë3 ë ¢Á ´
» £¶¶£§¡ » ´µ þ ¨

��



� !" �# $%&'!�� � ( � ZaWSTdS a[RZVU d^__^ `\U`UaZbZUTS � f� S d^__ mUaaS\]^bZUTS ÿ f�� f +,
� áª�ªà¯®¯ª« � ±ý ± ¾ ¥£ � ¼§£ ¶¼» ´µÈ ¢¥´ ¤¥¶ ¢¥£ ¶¼ ¼§ ¢£º» ¡ £¤Ò ´ìµ¥¢£º ´§·´ ¢Á¥¼¶¡ Y Ä
¢¡§ º ¡µÈ ¶º ¡ ¶·µ¼··¼µ£¤´ õê � � Î g`SW Y Ä ¿ ¼§¡ ¶¢Á ´º £ ¶¼ Y Ä 3 ¼§ ¸¥½¥¶¡µ´ ¸¥ � Ä ë3 ë
´¸ E ¤£ ¶ ´µ¥´ ¤¥§ ´£µ´ ¢¡º» ¤´·£ ´ ¥¤ Æ £¶¢¥¡ £¶¶¡¢¥£·¥ £ 3 Ä ´ J � ë3 ë Î � �Ì � nnõê y�E y¤ Å£»» ¤¥¢£¦¥¡§ ´ §£·¼µ£¤´¨ � ¤ ¤¡µ£ ´¶¥¶·´ ¼§¡ ¶¢Á ´º £ �� Ä ¼§ º ¡µÈ ¶º ¡ W � �� Î ¿ ´ ¼§
º ¡µÈ ¶º ¡ � � �� Î � ·£¤¥ ¢Á ´ ¥ » ¼§·¥ ¢Á¥¼¶¥ _ A �� ¶¥£§ ¡ ¥§ ¢¡µµ¥¶» ¡§¸´§¦£ ì¥¼§¥½¡¢£
¢¡§ ¤´ ¢¡»» ¥´ ¸´¤ ·¥» ¡ nÜ O 3 = y Ä ¢¡§ Ü Ì W n_ y ´ 3= A ë3 ë ·£¤´ ¢Á ´ J n3= y Ì � n_ y ¨ ¾ ´ ¥§ ¡¤·µ´
þ ¹́ ¼§ ¶¡··¡¶¢Á ´º £ ¢Á¥¼¶¡ ¸¥ � àt ¿ Ä » ¥£··¡ ¶¼ ¿ Ä £¤ ¤¡µ£ ´¶¥¶·´ ¼§ ¶¡··¡¶¢Á ´º £ ¢Á¥¼¶¡ í¸¥ �� ·£¤´ ¢Á ´ ¥ » ¼§·¥ ¢Á¥¼¶¥ ¸¥ í ¶¥£§¡ ·¼··¥ ´ ¶¡¤¥ ¥ ¢¡µµ¥¶» ¡§¸´§·¥ ¸´¤ ¤´ ¢¡»» ¥´ nÜ O 3 = y
·£¤¥ ¢Á ´ 3= » £¶¶¥ » ´µ ¤£ È ìµ£ þ Ã ¨� !" �# $%&'!�� � ( gZ^TU é S é� Z o^aWZ aV\[VV[\^_Z \Za` SVVZ]^c STVS a[ � àt ¿ S a[ þ e æ � þ Î� àt ¿ [T^ ZccS\aZUTS dZ þ e Wê S W� _S `\UZSbZUTZ dZ � àt ¿ e `UTZ^cU `UZ P Ì W �êE e SdSlTZ^cU è WUc S Z_ c U\lacU d^VU d^__^ aSY[STVS WUc`UaZbZUTS

P �ÍÎ P H� é JKT MÎ 2NÍÎ P H� æ�é� ��SVVU õ� � ¿ Î g` SW Y Z_ c U\lacU aV\[VV[\^_S dZ ¿ e aZ X^ [T ZaUcU\lacU T^V[\^_S
nW� y�P UÌ õ �� nõê y�E e S ` UZWX �S nõê y�E PS _ZR S\U dZ \^TYU lTZVU e nW� y�P PS _ZR S\U dZ \^TYUlTZVU e d[T}[S `UTZ^cU �� Ì � nnW� y�P y S dSlTZ^cU � � �� Î � WUc S Z_ c U\lacU
ZTdUVVU d^ õ� f �UZWX �S P PS _ZR S\U e �� PS ZaUcU\oU ^ � àt ¿ S � WU\\Za` UTdS V\^c ZVS V^_SZaUcU\lacU ^__^ `\UZSbZUTS a[ � f �UZWX �S ZT [TU aWXSc ^ ö a[ [T W^c`U ^_YSR\ZW^c STVS
WXZ[aU [T `[TVU PS WXZ[aU aS S aU_U aS PS \^bZUT^_S a[ Y e S ` UZWX �S Z `[TVZ \^bZUT^_Z a[ Y
WU\\Za` UTdUTU RZ[TZ]U W^c STVS ^Z c U\lac Z g` SW Y Î ö nÎ g` SW Y y WXS ZTd[WUTU _ mZdSTVZV P̂
a[ g` SW Y e aZ X^ WXS _ mZcc^YZTS dZ [T `[TVU WXZ[aU V\^c ZVS [T cU\lacU dZ aWXSc Z a[ Y PS
^TWU\^ [T `[TVU WXZ[aU e S ` S\ _^ `\U`\ZSV P̂ [TZ]S\a^_S dS_ `\UdUVVU lR\^VU e [T `[TVU WXZ[aU_ dZ � àt ¿ PS ZTdZ] Zd[^VU d^ � � n_ y S � Q n_ y e dU]S � Q S � � aUTU _S `\UZSbZUTZ dZ � àt ¿ f�[T}[S e d^VU WXS _^ `\UZSbZUTS T^V[\^_S W � �� Î ¿ WU\\Za` UTdS ^ � � e S � ^ � Q e ` UaVU3= Ì J ÂÃ n� n_ yy \SaV^ `\U]^VU _ m^aaS\VU \S_^VZ]U ^Z `[TVZ WXZ[aZ d Z �� f
gZ^ U\^ G ï Z_ o^aWZU dZ ZdS^_Z a[ �� ZTdUVVU d^_ cU\lacU nW� y� è S í Z_ aUVVUaWXSc ^WXZ[aU d^ SaaU dSlTZVU f � ZcUaV\Z^c U WXS í X^ _^ `\U`\ZSV P̂ ST[TWZ^V^ f gZ^ WUc S `\Zc ^ _

[T `[TVU WXZ[aU dZ �� e Ü Ì W n_ y e 3= Ì J ÂÃ n� n_ yy e S aZ^ õÃ � g` SW Y Î �� Z_ c U\lacU
WU\\Za` UTdSTVS ^d Ü f �SVVS �Ã Sd þ Ã _S lR\S ZT Ü dZ W S W ë� Ì W Þ æ e dSVVU æê Z_ c U\lacU
� UÌ �Ã Î � àt ¿ S dSVV^ ZTlTS æÃ _ mZccS\aZUTS WXZ[a^ T^V[\^_S þ Ã Î � e WUTaZdS\Z^c U Z_d Z^Y\^cc^ WUcc[V^VZ]U

þ Ã ÍÎ þ
§̈2U §̈2
� 2IÍÎ � àt ¿ ÚIÍÎ �
§̈øI §̈Úê §̈øI

g` SW Y øUÍÎ ¿ øêÍÎ g`SW Y

O

��



ZT W[Z V[VVZ Z }[^d\^VZ WUc`UTSTVZ aUTU dZ `[__hR^Wt nWZU PS WU\\Za` UTdUTU V\^c ZVS ZaUcU\h
lac Z ^_ dZ^Y\^cc^ dZ `\UdUVVU lR\^VUy e S ZT W[Z _S WUc`UaZbZUTZ � 2IÍÎ � àt ¿ ÚIÍÎ � S
g` SW Y øUÍÎ ¿ øêÍÎ g`SW Y aUTU _S ZdSTVZV P̂ \Za` SVVZ]^c STVS dZ � S g` SW Y f {_ cU\lacU õÃZTd[WS [T cU\lacU õ � � Î �� e S Z_ o^aWZU õ ÂÃG ï néQ nWUT éQ o^aWZU aV\[VV[\^_S dZ � y PS Z_
o^aWZU ZTdUVVU d^_ c U\lacU õ �Ã nW� y� è � S ` S\ _S `\U`\ZSV P̂ dS_ W^cRZU dZ R^aS e VSTSTdU WUTVUWXS þ PS `Z^VVU a[ ¿ e V^_S c U\lacU WU\\Za` UTdS V\^c ZVS ZaUcU\lac Z T^V[\^_Z ^ nõê y� nèÃ yWUT èÃ d^VU d^__^ WUc`UaZbZUTS

EÍÎ E H�I éê JKL MÎI 2NUÍÎ E H�I næÃ y�é� U O
dU]S éê S é� U aUTU Z o^aWZ aV\[VV[\^_Z f �S\ Z_ WU\U__^\ZU � fu e Z `[TVZ WXZ[aZ dS__^ lR\^ íÃ dZí e WXS PS Z_ aUVVUaWXSc^ dSlTZVU d^ õ ÂÃG ï néQ e aUTU V[VVS S aU_S _S Zcc^YZTZ V\^c ZVS J dSZ
dZ] ZaU\Z WXS `^aa^TU ` S\ þ Ã f �[T}[S e d^VU WXS _ A í aS S aU_U aS � n_ y A íÃ e UVVSTZ^cUWXS _ A í aS S aU_U aS 3= Ì J ÂÃ n� n_ yy `^aa^ ` S\ þ Ã e WUc S ]U_S]^cU f +,
. /«¯®¯ª« � ±� ± k S__^ aZV[^bZUTS dS__^ `\U` UaZbZUTS � f� e dZWZ^cU WXS í PS _^ ½£µ¥´· ¹£ ¸¥
¥§ ¢¥¸´§¦£ \S_^VZ]^ ^ nþ O 3 y f
Vªá¢ â � ±� ± ¾ ¥£ � ¼§£ ¶¼» ´µÈ ¢¥´ ¤¥¶ ¢¥£ ¶¼ ¼§ ¢£º» ¡ £¤Ò ´ìµ¥¢£º ´§·´ ¢Á ¥¼¶¡ Y Ä ¢¡§
º ¡µÈ ¶º ¡ ¶·µ¼··¼µ£¤´ õê � � Î g` SW Y Ô ¶¥£ 3 ¼§ ¸¥½¥¶¡µ´ ¸¥ � Ä ë3 ë ´ E ¤£ ¶ ´µ¥´ ¤¥§ ´£µ´
¢¡º» ¤´·£ ´ ¥¤ Æ £¶¢¥¡ £¶¶¡¢¥£·¥ £ 3 Ä J � ë3 ë Î � �Ì � nnõê y� nE yy Ä ¤ Å£»» ¤¥¢£¦¥¡§ ´ §£·¼µ£¤´Ä ¼§ Òµ£Æ ¡ ¸¥ ¶¥§Ò ¡¤£µ¥· ¹£Ä ´ ¥§È § ´ ¶¥£ ë3 ë6 ¤ Å¥§¶¥´º ´ ¸´¥ ¸¥½¥¶¡µ¥ ¸¥ ë3 ë ¢¡§ ¢¡§È Ò¼µ£¦¥¡§ ´ ¸¥¶¥§Ò ¡¤£µ¥· ¹£ ¥¶ ¡º ¡µÆ £ £¸  ¨ � ¤ ¤¡µ£ J në3 ë6 y ¹́ ¤ Å¥§¶¥´º ´ ¸´¥ » ¼§·¥ ¢Á ¥¼¶¥ ¸¥ ¼§ ¶¡··¡¥§¶¥´º ´
¢¡¶·µ¼¥ì¥¤´ ¸¥ � ¨
� !" �# $%&'!�� � ( �S\ Z_ WU\U__^\ZU � f� e SaZaVS [TU aWXSc ^ ¿ a[ Y S dSZ aUVVUaWXSc Z þ e þ Ãe
� � �
e þ� dZ � àt ¿ aUddZao^WSTVZ _S aSY[STVZ WUTdZbZUTZ n{y S n{{y fn{y �S\ UYTZ `[TVU WXZ[aU Ü A ¿ _S lR\S þ Ã S nþ ÃyÃ O � � �

O nþ� yÃ ZT Ü dS__S \SaV\ZbZUTZ ^dþ S þ Ã O � � �
Oþ� dS__^ `\UZSbZUTS W� � � àt ¿ Î ¿ e aUTU \Za` SVVZ]^c STVS [T aUVVUaWXSc ^dZ ^TT[__^c STVU S Z aUVVUaWXSc Z dZ ^TT[__^cSTVU Zc`\U`\ZU a[ [T mZTaZSc S Ã dZ `[TVZZTlTZV^c STVS ] ZWZT Z dZ � e WXS WUT _^ T^V[\^_S aV\[VV[\^ dZ Y\^oU dZ QT\Z}[Sa PS ZaUcU\oU ^d

 �
n{{y aS  Û PS [T ZTaZSc S ZaU_^VU dZ `[TVZ ZTlTZV^c STVS ]ZWZT Z dZ � WXS e WUT _^ T^V[\^_S

aV\[VV[\^ dZ Y\^oU dZ QT\Z}[Sa e PS ZaUcU\oU ^d  e S þ PS [T aUVVUaWXSc ^ dZ ^TT[__^c STVU
a[ Û e ^__U\^ SaZaVS [T `[TVU WXZ[aU Ü A ¿ V^_S WXS þ Ã Ì þ S nþ ÃyÃ O � � �

O nþ� yÃ aZ^TU ZaUVVUaWXSc Z dZ ^TT[__^c STVU Zc`\U`\ZU a[ Û f
qT^_UY^c STVS e ` S\ _^ `\U` UaZbZUTS � f� e dSVVU � Z_ T[c S\U dSZ `[TVZ c ZTZc ^_Z d Z  e

SaZaVS [TU aWXSc ^ ¿ Û a[ Y S [T aUVVUaWXSc ^ þ Û dZ � àt ¿ Û V^_S WXS ` S\ UYTZ `[TVU WXZ[aU ÜÛdZ ¿ Û _^ lR\^ þ ÛÃ� PS [TU aWXSc ^ ^aaU WZ^VU ^d � F � `[TVZ c[_VZ` _Z S UYTZ aWXSc^ ^aaU WZ^VU
^d � F � `[TVZ c[_VZ` _Z PS [T^ lR\^ þ ÛÃ� ` S\ }[^_WXS `[TVU WXZ[aU ÜÛ A ¿ Û fgZ^TU U\^ í O í Ã O � � �

O í� Õ �� S í Û Õ ��� _S ]^\ZSV P̂ d Z ZTWZdSTb^ \S_^VZ]S ^ nþ O 3 y e
nþ Ã O 3 y e � � �

e nþ� O 3 y S nþ Û O 3 y e S aZ^TU � � �� Î � S � Û � ��� Î � _S `\UZSbZUTZ f
�UZWX �S Z WXZ[aZ aUTU WUaV\[ZR Z_Z e ` UZWX PS _^ W_^aaS dSZ aUVVUZTaZSc Z WUaV\[ZR Z_Z PS WXZ[a^ ` S\
dZ|S\STb^ e S ` UZWX �S ZTlTS _ mZcc^YZTS dZ [T ZTaZSc S WUaV\[ZR Z_S PS WUaV\[ZR Z_S e _ mZTaZSc S� ní Í ní Ã Û n n n Û í� yy Í � Û ní Û y PS WUaV\[ZR Z_S � WZ R^aV^ ^__U\^ dZc UaV\^\S WXS _ mZTaZSc S
dSZ `[TVZ WXZ[aZ d Z � ní Í ní Ã Û n n n Û í� yy Í � Û ní Û y PS [Y[^_S ^ J n ë3 ë6 y f

��



iUc ZTWZ^cU ^d UaaS\]^\S WXS Z `[TVZ WXZ[aZ o[U\Z d^ � Û ní Û y aUTU V[VVZ S aU_Z Z WU\\Za` UTh
dSTVZ V\^c ZVS J dZ dZ] ZaU\Z WUT ^_ ` Z P[ � `[TVZ c[_VZ` _Z f {To^VVZ e aS [T V^_S `[TVU WXZ[aU �
oUaaS [Y[^_S ^ J n3 Û y WUT 3 Û d Z] ZaU\S ^]STVS ` Z P[ dZ � `[TVZ c[_VZ` _Z e 3 Û aZ ^TT[__S\SRR S
a[ [TU aWXSc ^ þ ÛÃ � ` S\ }[^_WXS ÜÛ A ¿ Û e S ` S\ _^ `\U` UaZbZUTS � f� Z_ `[TVU _ A ��� e WU\h\Za` UTdSTVS ^__^ WU``Z^ nÜÛ O 3 Û y ^``^\VS\\SRR S ^ í Û S aZ ^]\SRR S � Û n_ y Ì � e c STV\S � PS
o[U\Z d^ � Û ní Û y � aS e ] ZWS]S\a^ e � A � Û ní Û y ^__U\^ � PS Zcc^YZTS V\^c ZVS � Û d Z [T `[TVU _ e
WXS e aSc`\S ` S\ _^ `\U` UaZbZUTS � f� e WU\\Za` UTdS\SRR S ^d [T^ WU``Z^ nÜÛ O 3 = y V^_S WXS 3=
X^ `Z P[ dZ � `[TVZ c[_VZ` _Z f
qT^_UY^c STVS e [T `[TVU WXZ[aU � dZ � ní Í ní Ã Û n n n Û í� yy Í � Û ní Û y PS dS_ VZ` U � n_ y

WUT _ `[TVU WXZ[aU dZ í Í ní Ã Û n n n Û í� y f �S\ _^ `\U`UaZbZUTS � f� e ^ _ WU\\Za` UTdS [T^
WU``Z^ nÜ O 3 = y V^_S WXS � Ì � n_ y Ì J n3= y Sd ZTU_V\S _ A í aS S aU_U aS 3= `^aa^ ` S\ þ Ãc^ TUT ` S\ nþ ÃyÃ e � � �

e nþ� yÃ � }[SaV m[ _VZc ^ WUTdZbZUTS e d^VU WXS 3= X^ ^_ ` Z P[ � `[TVZ
c[_VZ` _Z n` S\WX �S � CA � Û ní Û yy e ` S\ _^ `\U` UaZbZUTS � f�� S _^ WUTdZbZUTS n{y e S}[Z]^_S ^ dZ\S
WXS _^ WUTlY[\^bZUTS dZ aZTYU_^\ZV P̂ d Z 3= PS Ã f �[T}[S � A � ní Í ní Ã Û n n n Û í� yy Í� Û ní Û y
aS S aU_U aS SaZaVUTU [T `[TVU WXZ[aU Ü dZ ¿ S [T dZ]ZaU\S 3= A ë3 ë V^_Z WXS J n3= y Ì � S
_^ WUTlY[\^bZUTS dZ aZTYU_^\ZV P̂ d Z 3= PS Ã � Z_ ~aU_U aS� PS ZccSdZ^VU e ` S\ }[^TVU ^`` ST^dSVVU e c STV\S ` S\ Z_ ~aS� R^aV^ UaaS\]^\S WXS aS � Ì J n3= y e WUT 3= ^]STVS WUTlY[\^bZUTS
dZ aZTYU_^\ZV P̂  Û ZaUc U\o^ ^d  e ^__U\^ ` S\ n{{y SaZaVS Ü V^_S WXS Ã Ì Û nS ZT `^\VZWU_^\S}[ZTdZ 3= X^ aU_U � `[TVZ c[_VZ` _Zy f
{T dSlTZVZ]^ � A � ní Í ní Ã Û n n n Û í� yy Í � Û ní Û y aS S aU_U aS � A J n ë3 ë6 y e WUcS

]U_S]^cU f +,

�ÿ



pqRX�^Tt^\r qRX�^Tt^\ e g f g fe 	T VXS ]^_[^VZUTa WSTVS\Sd ZT ^ _U W^_ dUc ^ZT f qcS\ f� f É ^VX f �� n����y f
pqVZ�^XhÉ ^WdUT^_dr qVZ�^X e É fp fe É ^WdUT^_d e { f� fe {TV\Ud[bZUTS ^__ m^_YSR\^ WUcc[h

V^VZ]^ f iU__ f d Z c ^V f �� e pS_V\ZTS__Z e É Z_^TU n��� �y f
pq \R^\S__UhiU\T^_R^r q\R^\S__U Q fe iU\T^_R^ É fe pUUVTUVSa VU ^ `^` S\ Uo jSTZ^c ZTU

gSY\S e É ^VX f qTT fe n��� �y e �u �W��� f
pjS\YSr jS\YS e i fe �\^`XSa SV X�` S\Y\^`XSa f �[TUd e �^\Za n���ÿy f
pj\Z__hkUSVXS\r j\Z__ e q fe kUSVXS\ e É fe R S\ dZS ^_YSR\^ZaWXST p[TtVZUTST [Td ZX\S

qTxSTd[TYST ZT dS\ �SUc SV\ZS f É ^VX f qTT f � n����y e ���W��ÿ f
pj\Z^T �WUTr j\Z^T �WUT e � fe � SaW\Z`VZUT dS w Z_R� © 8v O u 9 f {T]STV f É ^VX f u � n����y e u�h�� fpj\[Thw Z\aWXUx ZVbr j\[T e � fe w Z\aWXUx ZVb e q fe j\Z__hkUSVXS\ ` U[\ _Sa Zd �S^[} dS �s f

qTT f aWZSTV f �QW f kU\c f g[` fe uÃ a �S\ZS e V f �ÿ e ���� e ���h�ÿÿ fpi Z_ZR S\VUr i Z_ZR S\VU e i fe i[\]S ^_YSR\ZWXS `\UZSVVZ]S � \Za[_V^VZ S `\UR _Sc Z f qVVZ dS_
WUT]SYTU T^bZUT^_S dS_ � fk fg fq f� fq f dS_ i fk fz fe �U\ZTU e uh� 	 VVUR\S ���u f
pQT\Z}[SahiXZaZT Zr QT\Z}[Sa e p fe iXZaZT Z e 	 fe �SU\Z^ YSUc SV\ZW^ dS__S S}[^bZUTZ S dS__S

o[TbZUTZ ^_YSR\ZWXS f s^TZWXS__Z e jU_UYT^ ���u fp�\UVXSTdZSWth� ZS[dUTT �Sr �\UVXSTdZSWt e q fe � ZS[dUTT �S e � fq fe Q _ �Sc STVa dS � �SUc �SV\ZS
q _YSR\Z}[S e { f �\[Td_SX\ST ��� e g`\ZTYS\h�S\_^Y e wSZdS_R S\Y n����y f
pw ^\\Zar w ^\\Za e � fe 	T VXS gS]S\Z `\UR _Sc f {T]STV f É ^VX f �u n����y e uu�Wu��f
pw ^\VaXU\TSr w ^\VaXU\TS e z fe q _YSR\^ZW �SUc SV\�f ��É �� e g`\ZTYS\ �S\_^Y e wSZdS_h

R S\Y ���� f
pÉ ^W �^TSr É ^W �^TS e g fe i^VSYU\ZS TS__^ `\^VZW^ c ^VSc ^VZW^ f gS\ZS dZ _UYZW^ c ^VSh

c ^VZW^ e jU\ZTYXZS\Z e �U\ZTU ���� f
pÉ ^Va[c[\^r É ^Va[c[\^ e w fe iUcc[V^VZ]S ^_YSR\^ e v fq f jSTX ^c ZT iU fe k Sx XU\t e

���ÿ f
pgS]S\Zr gS]S\Z e p fe �U\_Sa[TYST [R S\ q _YSR\^ZaWXS �SUc SV\ZS f �S[RTS\ e �SZ`bZY e ����f
p�^TTSTR^[c r �^TTSTR^[c e q fe p^c Z_ZSa Uo ^_YSR\^ZW W[\]Sa x ZVX TUdSa e iUc`UaZVZU

c ^VX f u � n���ÿy e �ÿ�W ��� fpv^X_r v^X_ e � fe � SoU\c ^VZUTa Uo ` _^TS W[\]Sa x ZVX TUdSa ^Td W[a`a f qcS\ f � f É ^VX f
�� n���uy e ���h��� fps^\Zat Zr s^\Zat Z e 	 fe q _YSR\^ZW g[\o^WSa e �Ñ a[``_ f Sd fe Q\YSRTZaaS ��e g`\ZTYS\h�S\_^Y e
wSZdS_R S\Y n����y f
ps^\Zat Z�r s^\Zat Z e 	 fe �XS \Sd[WVZUT Uo VXS aZTY[_^\ZVZSa Uo ^T ^_YSR\^ZW a[\o^WS f qTT f

Uo É ^VX f uÿ n����y f
ps^\Zat Z�r s^\Zat Z e 	 fe pU[Td^VZUT Uo ^ YSTS\^_ VXSU\� Uo R Z\^VZUT^_ WU\\Sa` UTdSTWSa f

�\^Ta f qcS\ f É ^VX f gU W f �� n��u�y f
ps^\Zat Zur s^\Zat Z e 	 fe � Zc STaZUThVXSU\SVZW WX^\^WVS\Zb^VZUT Uo c ^} Zc ^_ Z\\Sd[WZR _S ^_h

YSR\^ZW a�aVSc a Uo ` _^TS TUd^_ W[\]Sa Uo ^ YZ]ST U\dS\ T ^Td x ZVX ^ YZ]ST T[cR S\ d Uo
TUdSa f qcS\ f � f É ^VX f �ÿu n����y e �ÿ�W��� fps^\Zat Zhg^c[S_r s^\Zat Z e 	 fe g^c[S_ e �fe iUcc[V^VZ]S q _YSR\^ n�U_ f { {y f ��É �� e
g`\ZTYS\h�S\_^Y e wSZdS_R S\Y f
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