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QRS TUVTWXS WY ZR[X \WZS [X ZW ]S^V[_ S XW` S WY ZRS VSXUaZX b\] []SbX

WY cd`eSFf d`eSg f d`eShi b\] ZW a[XZ XW` S WT S\ jUSXZ[W\X kR[^R
ZR[X kWVl aSbmSX U\b\XkSVS] G nSX[]SX ]SX^V[_ [\o ZRSXS VSXUaZX f W\S WY
WUV oWbaX [\ k V[Z[\o ZR[X XUVmSp [X ZW S`TRbX[qS ZRS ^W``W\ TW[\Z WY
m [Sk b\] X[` [abV []SbX [\mWamS] [\ ZRS TVWWY G
rUV W_s S^ZX WY XZU]p bVS tbZ XUVYb^SX b\] ZRS[V uSS^R oVWUTX G v abZ

XUVYb^SX bVWXS [\ ][wSVS\Z ` bZRS` bZ[^ba ^W``U\[Z[SX b\] kSVS o[mS\
][wSVS\Z \b` SX G x\ ^W`TaSy b\bapX[X ZRSp bVS l\Wk\ bX b_Sa[b\ b\]
jUb]VbZ[^ ][wSVS\Z[baX WmSV ^W`TaSy XZVU^ZUVSX W\ b XUVYb^S G x\ ZRS
XZU]p WY _[aa[bV]X W\ VbZ[W\ba TWapoW\X ZRSp RbmS _S^W` S l\Wk\ VSz
XT S^Z[mSap bX ZVb\XabZ[W\ b\] RbaYzZVb\XabZ[W\ XUVYb^SX G x\ ZRS XZU]p
WY RW`SW`WVTR[X` X WY XUVYb^SX ZRSp kSVS l\Wk\ bX Tb[VX WY ZVb\Xz
mSVXS ` SbXUVS] YWa[bZ[W\X G { aa WY ZRSXS bVS SXXS\Z[baap SjU[mbaS\Z f b\]
kS VSYSV ZW ZRS` bX tbZ XUVYb^SX G eS VSYSV ZRS VSb]SV ZW ZRS XUVmSpX
c|bQb f d` f uW f }Ud^hi YWV ]S~\[Z[W\X WY ZRSXS XZVU^ZUVSX b\] ][X^UXz
X[W\X WY XW` S WY ZRS ` b\p ` bZRS` bZ[^ba TVW_aS` X [\ kR[^R ZRSp bV[XS G
x\ k V[Z[\o ZR[X XUVmSp kS RbmS bXXU` S] ZRbZ ZRS VSb]SV RbX XW` S Ybz

` [a[bV[Zp k [ZR tbZ XUVYb^SX G x\ TbVZ[^UabV ZRS TbT SV [X \WZ XSaYz^W\Zb[\S] f
b\] kS VSYSV ZRS VSb]SV ZW ZRS XUVmSpX b_ WmS YWV ZRS VSaSmb\Z ]S~\[Z[W\X G
eS XZbZS WUV ` b[\ VSXUaZX [\ �g� �� f ]SX^V[_ S XW` S VSTVSXS\ZbZ[mS

[]SbX [\ ��� �� f b\] ^W\^aU]S k [ZR XW`S WTS\ jUSXZ[W\X G

 ����� ���������� � QRS VSXUaZX ][X^UXXS] [\ ZR[X TbT SV kSVS TVSz

XS\ZS] bZ ZRS kWVlXRWT � ������ �� ��� ������� ����� �� ¡ ��� ������� ¡ ���
¢����� £¤� ��� ¥ �¦ f RSa] bZ ZRS v[Sa]X x\XZ[ZUZS [\ §b\UbVp g¨¨© G eS
ZRb\l ZRS WVob\[qSVX WY ZRS kWVlXRWT f b\] TbVZ[^UabVap ª [Wmb\\[ vWV\[ f
k [ZRWUZ kRWXS T SVX[XZS\Z S\^WUVboS`S\Z ZR[X TbTSV kWUa] \WZ RbmS
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oVb\Z ���z¨� f b\] �dv oVb\Z �|dz¨h¨gh�� G
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�SZ  _ S b tbZ XUVYb^S WY bVSb Ff aSZ ! _ S ZRS XZVbZU` WY tbZ

XUVYb^SX ^W\Zb[\[\o  f b\] aSZ " # $d� %g & ' ( G QRSVS [X b\ b^Z[W\ WY
" W\ ! b\] ZRS XZb_[a[qSV

)* # +, - " . , #  /
[X b vU^RX[b\ oVWUT ^baaS] ZRS 0���� 1 ��¤� WY  G { aZSV\bZ[mSap ZR[X
oVWUT [X ZRS [` boS WY ZRS b2 \S bUZW`WVTR[X` oVWUT {w % ( U\]SV
ZRS ` bT 3 . {w % ( 4 " XS\][\o b\ b2 \S `bT ZW [ZX ]SV[mbZ[mS G
vWV oS\SV[^  - ! ZR[X oVWUT [X ZV[m [ba f RWkSmSV \W\zZV[m [ba uSS^R
oVWUTX ]W bV[XS b\] bVS jU[ZS [\ZSVSXZ[\o G xZ [X b ^RbaaS\o[\o jUSXZ[W\
ZW ]SZSV` [\S kR[^R vU^RX[b\ oVWUTX ` bp bV[XS bX uSS^R oVWUTX G uSS^R 5X
][X^WmSVp cuS Fi WY uSS^R oVWUTX kR[^R bVS \W\zbV[ZR` SZ[^ abZZ[^SX [\ "
XZ[`UabZS] b aWZ WY [\ZSVSXZ [\ ZR[X b\] VSabZS] jUSXZ[W\X G }SVS [X b
TbVZ[ba a[XZ WY kRbZ [X l\Wk\ bZ TVSXS\Z .
6 uSS^R oVWUTX bVS \SmSV ^W ^W`Tb^Z cuS Fi G
6 �bZZ[^SX %[ GS G XU_oVWUTX WY ~\[ZS ^WmWaU`S( `bp bV[XS f [\^aU][\o
\W\zbV[ZR` SZ[^ abZZ[^SX cªU f uSFi G

6 { ~\[ZS [\]Sy XU_oVWUT WY b\p uSS^R oVWUT [X ^W\s UobZS ZW b
XU_oVWUT WY $d� %g & 7 ( kRSVS 7 [X ZRS V[\o WY [\ZSoSVX [\ b \U`_SV
~Sa] kRWXS ]SoVSS WmSV 8 [X _ WU\]S] b_WmS _p ZRS oS\UX WY ZRS
XUVYb^S c9 Sd` i G

6 QRSVS bVS [\~\[ZSap oS\SVbZS] uSS^R oVWUTX c}Ud^g f | ^| Fi G
6 QRSVS bVS [\~\[ZSap ` b\p \W\z^W``S\XUVb_aS \W\zbV[ZR` SZ[^ abZz
Z[^SX b`W\o uSS^R oVWUTX [\ oS\UX g c:ba f | ^|gi G

6 QRSVS bVS uSS^R oVWUTX kR[^R ]W \WZ ^W\Zb[\ TbVb_ Wa[^ SaS` S\ZX
c}U�bi G

QR[X [X ^SVZb[\ ap \WZ b\ SyRbUXZ[mS a[XZ ; kS VSYSV ZRS VSb]SV ZW ZRS
XUVmSp c}Ud^hi b\] ZRS TbTSVX c}Ud^ Ff ªU}Ud^ f ªU§U f |^|g f n|i
YWV b]][Z[W\ba [\YWV` bZ[W\ b_WUZ uSS^R oVWUTX G
{ XU^^SXXYU a f b\] jU[ZS \W\ZV[m [ba f ^abXX[~^bZ[W\ WY uSS^R oVWUTX kbX

^bVV[S] WUZ [\ ZkW VSXZV[^ZS] XSZZ[\oX . abZZ[^SX bV[X[\o YVW` b^UZS b\]
V[oRZzb\oaS] VbZ[W\ba ZV[b\oaSX c9 Sd` f $Ui b\] ZRS abZZ[^SX bV[X[\o [\
oS\UX g XUVYb^SX c:ba f | ^| gi G }WkSmSV f bX [X Sm []S\Z YVW` ZRS b_WmS
%TbVZ[^UabVap YVW` ZRS Sy [XZS\^S WY [\~\[ZSap oS\SVbZS] uSS^R oVWUTX( f
^abXX[Yp [\o baa uSS^R oVWUTX [X b YWV` []b_aS ZbXl G
{ X b ~VXZ XZST f W\S kWUa] a[lS ZW WVob\[qS ZRS a[XZ WY uSS^R oVWUTX b\]

ZRS bXXW ^[bZS] tbZ XUVYb^SX [\ b XS\X[_ aS kbpG �WZS ZRbZ uSS^R oVWUTX
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W\S kWUa] a[lS ZW bXXW^[bZS b TbVb` SZSV WV TbVb`SZSVX ZW b tbZ XUVYb^S
XU^R ZRbZ YWV b ~yS] _WU\] W\ ZRS mbaUS WY ZRS TbVb` SZSV W\S RbX
W\ap ~\[ZSap ` b\p tbZ XUVYb^SX %UT ZW ZRS " zb^Z[W\ ( f b\] VSabZS ZRSXS
TbVb` SZSVX ZW ZRS oSW`SZVp WY S[ZRSV  WV ZRS jUWZ[S\Z WV_[YWa] � 	)*
%RSVS � [X ZRS UTTSV RbaY T ab\S( G
QR[X TW[\Z WY m [Sk `WZ[mbZSX WUV ~VXZ XSZ WY VSXUaZX G

g GFG � 
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������ ���� ���  � S^baa ZRbZ , - " [X ^baaS] ��� ������� %VSXT G
���������( [Y �ZV %, ( � � g %VSXT G �ZV %, ( � # g( G dUTTWXS )* ^W\Zb[\X b Rpz
T SV_Wa[^ SaS` S\Z � kR[^R [X ZRS ]SV[mbZ[mS WY b\ b2 \S bUZW`WVTR[X` �
WY  ; [\ QRUVXZW\ 5X ZSV` [\WaWop cQRi f � [X b TXSU]Wz{\WXWm RW`SW`WVz
TR[X` WY � G eS ]S\WZS ZRS abVoSV S[oS\mbaUS WY � _p � %� ( G { XXW ^[bZS]
ZW � bVS |bVlWm TbVZ[Z[W\X WY  G { � ����� ��������� WY  [X b ]S^W`z
TWX[Z[W\ WY  [\ZW ~\[ZSap ` b\p TbVbaaSaWoVb` X �� f k [ZR X[]SX TbVbaaSa
ZW ZRS S[oS\mS^ZWVX WY � f XU^R ZRbZ ZRS _WU\]bVp WY �� [\ ZRS ^W\ZVb^Zz
[\o %VSXT G SyTb\][\o ( ][VS^Z[W\ bVS ` bTT S] [\ZW ZRS _ WU\]bVp WY W\S
WY ZRS �� _p � %VSXT G ���( ; [ GS Gf [Y � %�� ( � �� �# � ZRS\ � %�� ( SyZS\]X
baa ZRS kbp b^VWXX �� [\ ZRS SyTb\][\o ][VS^Z[W\ G eS aSZ � # � % & �(
_ S ZRS ` [\[` ba \U`_SV WY TbVbaaSaWoVb` X [\ XU^R b TbVZ[Z[W\ G QRSXS
jUb\Z[Z[SX bVS ^W\XZb\Z baW\o " zWV_[ZX f ZRbZ [X f [Y � - )* [X RpT SV_Wa[^
ZRS\ , �, �� - )�* [X baXW RpT SV_Wa[^ k [ZR � % & �( # � %, & , �, ��( b\]
� %�( # � %, �, ��( G vWV � � ¨ b\]  - ! kS ]S~\S

�d|$ %� & � ( # +% & �( . � % & �( # � & � %�( " � /
%�d|$ XZb\]X YWV #\W X[` TaS |bVlWm TbVZ[Z[W\ 5( G
{ kSaazl\Wk\ bVoU`S\Z f TVW_b_ap ]bZ[\o _b^l ZW QRUVXZW\ f XRWk X .
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{XXW^[bZS] k [ZR b TbVb_ Wa[^ SaS` S\Z , # 3 � - )* [X b ^pa[\]SV

]S^W`TWX[Z[W\ WY ZRS XUVYb^S f XSS cuSFf uWi G QRbZ [X f  [X ]S^W`TWXS]
[\ZW ~\[ZSap ` b\p ^pa[\]SVX -� f kRWXS kb[XZ ][VS^Z[W\ [X ~yS] _p , f XU^R
ZRbZ ZRS [\mSVXS ` W]Ua[ .� WY -� bVS a[\SbVap ]ST S\]S\Z WmSV 8 G QRS
b^Z[W\ WY � W\  b`WU\ZX ZW /� � SR\ Zk [XZX bVWU\] ZRS ^p a[\]SV -� f
kRSVS /�.� [X b ^W\XZb\Z [\]ST S\]S\Z WY 0 G 1 X[\o ZR[X [Z [X \WZ RbV]
ZW ~\] f [\ b\p XZVbZU` f ^WU\Zb_ap ` b\p  [\ ][wSVS\Z " zWV_[ZX XU^R
ZRbZ )* ^W\Zb[\X b TbVb_Wa[^ G
QRS X[ZUbZ[W\ [X ][wSVS\Z [Y ) # )* [X bXXU`S] ZW _S ��� *���� ������f

[ GS Gf ) ]WSX \WZ ^W\Zb[\ b\ b_Sa[b\ XU_oVWUT WY ~\[ZS [\]Sy G | by[` ba
XU_oVWUTX � WY ) ^W\X[XZ[\o WY TbVb_Wa[^X bVS [\ W\S ZW W\S ^WVVSXT W\z
]S\^S k [ZR ^UXTX [\ ZRS jUWZ[S\Z WV_[YWa] � 	) f kRSVS b ^UXT [X b U\[W\
WY b ^W\Z[\UWUX Yb` [ap WY TbVbaaSa ^aWXS] RWVW^p^aSX G eS ^b\ bXXW ^[bZS
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ZW b Tb[V %) & � ( ZRS aSbXZ UTTSV _ WU\] WY RpTSV_ Wa[^ bVSbX WY b ^UXT bXz
XW ^[bZS] ZW � f kR[^R kS ]S\WZS _p �� %) & � ( G { aXW bXXW^[bZS] ZW � [X ZRS
\U`_SV  % & � ( WY ^pa[\]SVX [\ ZRS ]S^W`TWX[Z[W\ WY  ^WVVSXTW\][\o
ZW b oS\SVbZWV WY � G eS aSZ

��: % & � ( # +% & � ( . �� %)* & � ( � � &  % & � ( #  /
%��: XZb\]X YWV #\W abVoS ^UXT 5( G QRS\ kS RbmS .
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� # �* �# � %kR[^R [\^aU]SX baa X[\oUabV[Z[SX b\] ` bp WV ` bp \WZ
[\^aU]S #`bVlS] TW[\ZX 5( G { �����1 �� [\  [X ZRS [` boS U\]SV b\ b2 \S
` bT WY b ZV[b\oaS [\ ' � f XU^R ZRbZ ` bT [X b\ S`_S]][\o W\ ZRS [\ZSV[WV
WY ZRS ZV[b\oaS b\] ZblSX ZRS mSVZ[^SX WY ZRS ZV[b\oaS ZW TW[\ZX [\ � %[\
TbVZ[^UabV ZRS mSVZ[^SX WY ZRS ZV[b\oaS \SS] \WZ _ S ][XZ[\^Z( G eS k [aa Xbp
ZRbZ  RbX � �  � �� � �����1 ��  [Y ZRSVS [X b U\[YWV` aWkSV _WU\] W\ ZRS
bVSb WY b\p ZV[b\oaS [\  G x\ WZRSV kWV]X f aSZ � % ( _S ZRS ^WaaS^Z[W\
WY bVSbX WY baa ZV[b\oaSX [\  f b\] YWV � � ¨ f k V[ZS

�dQ %� ( # + . [\Y � % ( 	 � / 

QRS\  RbX \W X` baa ZV[b\oaSX [Y  - �dQ %� ( YWV XW` S � � ¨ G d[\^S
SaS` S\ZX WY , TVSXSVmS bVSb b\] `bT ZV[b\oaSX ZW ZV[b\oaSX f kS RbmS
� % ( # � %, ( G x\ TbVZ[^UabV �dQ %� ( [X " z[\mbV[b\Z G
������� % � %cd`eSFi(  '�� ��� � � ¨ ¡ �� � �¤� ��� �+ " *�����  ��
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QRS \W X` baa ZV[b\oaSX TVWT SVZp kbX [\ZVW]U^S] _p uWVW_ SZX cuWi G
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������� % � %cd`eSFi(   ��  ��  � �� � �����1 ��  �+ ��� ���� �+  
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%[( $b[VX % & � ( kRSVS � - )* [X RpT SV_Wa[^ G
%[[( $b[VX % & � ( kRSVS )* [X \W\zSaS` S\ZbVp b\] � � )* [X ` by[` ba

TbVb_Wa[^ G
%[[[( �bZZ[^S XUVYb^SX G
|WVSWmSV ZRSXS a[XZX bVS WVob\[qS] [\ WV]SV WY [\^VSbX[\o ^W`TaSy [Zpf
k [ZR VSXT S^Z ZW XW` S \bZUVba oSW` SZV[^ ` SbXUVSX WY ^W`TaSy [ZpG x\
b]][Z[W\ f ZRS TVWWYX WY ZRSXS VSXUaZX ]SX^V[_ S ZRS ~\[ZS XSZX [\ %[( f %[[( f
%[[[( [\ ZSV` X WY SaS` S\ZbVp ^W`_[\bZWV[ba jUb\Z[Z[SX XU^R bX ^SVZb[\
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T SV`UZbZ[W\X WV ^SVZb[\ [\ZSoSV ` bZV[^SX G QR[X ` blSX [Z TWXX[_ aS ZW
W_Zb[\ SyTa[^[Z _WU\]X W\ ZRS ~\[ZS \U`_SVX [\ ZRSXS VSXUaZX f b\] Vb[XSX
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:W`_[\[\o QRSWVS` g G� k [ZR TVSm [WUX VSXUaZX WY uWVW_SZX p[Sa]X XSmz
SVba ^RbVb^ZSV[qbZ[W\X WY ZRS abZZ[^S TVWT SVZpG QRSXS [\mWamS ]p\b` [^X WY
_ WZR ZRS ][VS^Z[W\ba YWa[bZ[W\X W\  f b\] ZRS " zb^Z[W\ W\ ZRS XZVbZU`
! ^W\Zb[\[\o  G
�SZ � # �* ]S\WZS ZRS XSZ WY baa Xb]]aS ^W\\S^Z[W\X W\  f b\]

YWV b ][VS^Z[W\ � - c¨ & g� ( aSZ � %� ( # �* %� ( ]S\WZS ZRS XSZ WY Xb]]aS
^W\\S^Z[W\X [\ ][VS^Z[W\ � G eS Xbp ZRbZ � [X b � ������� ��������� [Y
Sb^R ^W\\S^ZS] ^W`TW\S\Z WY  � � %� ( [X b ^pa[\]SV %SjU[mbaS\Zapf baa
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���� ����� .
x G xY � %� ( �# � ZRS\ � [X b T SV[W][^ ][VS^Z[W\ G
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VbZ[W WY aS\oZRX WY b\p ZkW XSo` S\ZX [\ � %� ( ]WSX \WZ Sy^SS] 
 G
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RbX []S\Z[^ba oSW`SZVp _UZ YWV kR[^R )* 	 ^WUa] _ S X[o\[~^b\Zap X` baaSV
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ZRS\ )* 	 [X WY [\~\[ZS [\]Sy [\ )* � f _UZ [X [\~\[ZSap oS\SVbZS] G
r\S ^b\ baXW ^W\X[]SV ZRS SwS^Z WY ` bVl[\o T W[\ZX W\ b XZVbZU` !

WY tbZ XUVYb^SX %k [ZRWUZ VS`Wmb_aS X[\oUabV[Z[SX( G � S^baa ZRbZ ! [X
SjU[TT S] k [ZR ZRS XZVU^ZUVS WY b\ WV_[YWa] f ^bVVp [\o b X` WWZR ~\[ZS
" z[\mbV[b\Z ` SbXUVS G � S\WZS _p ! � ZRS XSZ WY baa tbZ XUVYb^SX  �
W_Zb[\S] _p b]][\o � `bVlS] TW[\ZX ZW tbZ XUVYb^SX  - ! G QRSVS [X
b \bZUVba ` bT � . ! � 4 ! kR[^R #YWVoSZX ` bVlS] TW[\ZX 5G QRS\ W\S
RbX .
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QR[X XZbZS` S\Z [X kSaazl\Wk\ ZW SyTSVZX _UZ RbV] ZW aW ^bZS [\ ZRS

a[ZSVbZUVS G QW VS` S]p ZR[X kS RbmS TVWm[]S] b ]SZb[aS] SyTWX[Z[W\ [\
cd`eSgf {TTS\][y i G
{ _Vb\^RS] ^WmSV [X b XUVs S^Z[mS ^W\Z[\UWUX ` bT � . �� 4 � WY

^W\\S^ZS] ^W`Tb^Z XUVYb^SX f XU^R ZRSVS bVS ~\[ZS XSZ �� � �� & � � �
k [ZR �� # � �� %� ( XU^R ZRbZ ZRS VSXZV[^Z[W\ WY � ZW �� � �� [X b ^WmSV[\o
` bT G $W[\ZX [\ � bVS ^baaS] ���� �� � ���� G ª [mS\ b _Vb\^RS] ^WmSV b\]
b tbZ XUVYb^S XZVU^ZUVS  W\ ZRS ZWTWaWo[^ba XUVYb^S � f W\S ^b\ YWV` b
tbZ XZVU^ZUVS W\ � W\ �� f ^baaS] ZRS � ¤� ����� WY  G r\ �� � �� ZRS tbZ
XZVU^ZUVS [X TUaaS] _b^l m [b ZRS ^WmSV[\o � f b\] �� _ S^W`SX b XU_XSZ WY
ZRS XSZ WY X[\oUabV[Z[SX WY � G 1 X[\o ZRS _Vb\^RS] ^WmSV ^W\XZVU^Z[W\ f
ZRS YWaaWk [\o kbX TVWmS] .
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XUVYb^SX � & �� VSXT S^Z[mSapf b\] b _Vb\^RS] ^WmSV � . �� 4 � k [ZR �
_Vb\^R TW[\ZX f W\S ^b\ ^W\X[]SV ZRS XU_XSZ � %� ( WY �! ^W\X[XZ[\o WY
baa � kR[^R bV[XS _p TUaa_b^l m [b b _Vb\^RS] ^WmSV � ZWTWaWo[^baap
SjU[mbaS\Z ZW � %[ GS G ZRSVS bVS XSaYzRW` SW`WVTR[X` X �� & � XU^R ZRbZ
� 	 � # �� 	 � ( G {\ [`TVS^[XS YWalaWVS ZRSWVS` bXXSVZX ZRbZ UT ZW ~\[ZS
b`_[oU[Zpf � - � %� ( [X U\[jUSap ]SZSV` [\S] _p  & � b\] ZRS ^RW[^S WY
_Vb\^R TW[\ZX G d[\^S ! � [X SjU[TT S] k [ZR ZRS XZVU^ZUVS WY b\ WV_[YWa]
m[b $ VWT WX[Z[W\ � GF f W\S ^b\ UXS ZR[X ZW SjU[T � %� ( k [ZR b\ WV_[YWa]
XZVU^ZUVS bX kSaa .
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QRS X[`TaSXZ Syb`TaS WY b tbZ XUVYb^S kR[^R [X \WZ b abZZ[^S XUVYb^S f

_UZ XbZ[X~SX ZRS uSS^R ][^RWZW`pf [X W_Zb[\S] _p `bVl[\o b\ bTSV[W][^
^W\\S^Z[W\ T W[\Z W\ ZRS XUVYb^S  � ]SX^V[_ S] _p }U_SVZ b\] d^R` []Z G
{ X XRWk\ [\ c}Ud^gi f bYZSV ` bVl[\o ZR[X TW[\Z f ZRS abZZ[^S TVWT SVZp [X
]SXZVWpS] f _UZ TVWT SVZp x WY ZRS uSS^R ][^RWZW`p ^W\Z[\USX ZW RWa] G
: aSbVap TVWT SVZp xx ]ST S\]X W\ap W\ ZRS tbZ XUVYb^S b\] ^b\\WZ _ S
]SXZVWpS] _p `bVl[\o b TW[\Z f XW ZRS VSXUaZ[\o XUVYb^S XbZ[X~SX ZRS ^W\z
^aUX[W\ WY QRSWVS` h Gg G �WZS RWkSmSV ZRbZ ZRS Syb`TaS RbX b VS` Wmb_aS
X[\oUabV[Zpf XW ` bp _S ^W\X[]SVS] #bVZ[~^[ba 5G }U_SVZ b\] d^R` []Z bXl
c}Ud^hi kRSZRSV \W\zabZZ[^S XUVYb^SX f k [ZRWUZ VS`Wmb_aS X[\oUabV[Z[SX f
^b\ XbZ[XYp ZRS uSS^R ][^RWZW`pG eS b\XkSV ZR[X jUSXZ[W\ b2 V` bZ[mSap
_p ZVb\XYWV` [\o ZRS ` bVlS] TW[\Z [\ZW b \W\zVS`Wmb_aS X[\oUabV[Zp UXz
[\o b _Vb\^RS] ^WmSV ^W\XZVU^Z[W\ G QRS `b[\ TW[\Z [X ]W[\o XW k [ZRWUZ
]SXZVWp[\o TVWTSVZp xx G xZ k [aa ]SmSaWT _SaWk ZRbZ TVWT SVZp xx XUVm[mSX
[\ ZRS TUaaS] _b^l tbZ XUVYb^S [Y ZRS _Vb\^R aW^UX ^W\X[XZX WY b X[\oaS
T W[\Z G
� ���+ �+ ¢� ����� � ,� , eS k [aa XRWk ZRbZ ZRS tbZ XUVYb^S � WY $ VWT Wz
X[Z[W\ � Gg XbZ[X~SX ZRS uSS^R ][^RWZW`pf bX aW\o bX � RbX b X[\oaS _Vb\^R
TW[\Z G $ VWT SVZp x [X ^W\Zb[\S] [\ $ VWTWX[Z[W\ � Gg f XW XUTTWXS � [X XU^R
ZRbZ � %� ( # � b\] XUTTWXS _p ^W\ZVb][^Z[W\ ZRbZ � [X \WZ b U\[jUSap
SVoW][^ ][VS^Z[W\ YWV � G �SZ �	 - " _ S ZRS VWZbZ[W\ `bZV[y kR[^R
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SyTa[^[Z ^W`_[\bZWV[ba ]bZb G xZ XSS` X a[lSap ZRbZ ZR[X ^WVVSXTW\]S\^S
^b\ _ S UXS] ZW ^W\]U^Z SwS^Z[mS ^W`TUZSV XSbV^RSX G QRUX YWV Syb`TaS .
����� 
�� %  ���1 ��� � ���� ¤��� �� � ���¤ ��¡ + �� � 1 ���� � � ¨ ¡ �� �
�������  ¤�+ ���  �� �dQ %� ( 

F¨ Gg G ���� ��
������ �� ����� ���	����� 
���  QRS ][X^UXX[W\ [\
cd`eSFi YW ^UXSX W\ ZRS #\W X` baa ZV[b\oaSX 5 TVWTSVZp [\ZVW]U^S] _p
uWVW_ SZX G r\S ^WUa] SyZS\] ZRS ][X^UXX[W\ _p ]S~\[\o f YWV b\p / f ZRS
XSZ WY baa tbZ XUVYb^SX k [ZR b U\[YWV` aWkSV _WU\] W\ ZRS bVSb WY baa
ZRS[V / zoW\X G vWV b ~yS] _WU\] � aSZ UX ]S\WZS ZR[X XSZ _p �d\ª %� ( G
r\S ^WUa] b]] b]][Z[W\ba VSXZV[^Z[W\X W\ ZRS ^W\~oUVbZ[W\X ]S~\[\o
�d\ª %� ( f S Go G VSjU[VS ZRS` ZW _S ^W\mSy f VSjU[VS ZRS` ZW Sy [XZ [\ ZRS
XSZ RWa % ( WY RWaW\W`p mS^ZWVX WY Xb]]aS ^W\\S^Z[W\X [\  f SZ^ G
����� 
�� �  
���� / 	 � ��� � ¡ ��  ����� �� � ¥ ��  ¤�+ ���  �� �d\ª %� ( ,
xZ [X [\ZSVSXZ[\o ZW \WZS ZRbZ YWV ^SVZb[\ ^W\~oUVbZ[W\X f \W\zabZZ[^S

Syb`TaSX ^b\ bV[XS G vWV Syb`TaS f b XUVYb^S ^W\XZVU^ZS] YVW` oaU[\o



«� ���� ������	 
�� �

� �	���
ZWV[ baW\o b Xa[Z %XSS c| bQbi( RbX b aWkSV _WU\] W\ ZRS bVSbX WY ^W\mSy
T S\ZboW\X f baZRWUoR [Z \SS] \WZ _ S b abZZ[^S XUVYb^S G QR[X ^b\ _ S XSS\
_p \WZ[\o ZRbZ [\ ZR[X ^bXS

RWa % ( # � � �� � � �� &
kRSVS � [X ZRS XSZ WY TV[` [Z[mS mS^ZWVX [\ � � b\] � - ' � [X ZRS RWaW\W`p
mS^ZWV WY ZRS Xa[Z G {\p T S\ZboW\ RbX bZ aSbXZ h mSVZ[^SX [\ S[ZRSV � WV
� � � � b\] ZR[X aSb]X ZW b aWkSV _WU\] W\ [ZX bVSb G
r\S VSbXW\ kRp �USXZ[W\ h ` [oRZ _ S [\ZSVSXZ[\o VSobV]X ZRS ]p\b`z

[^X WY ZRS " zb^Z[W\ W\ b XZVbZU` G QRSVS RbX _ SS\ b aWZ WY VSXSbV^R
W\ U\]SVXZb\][\o ^aWXS] " z[\mbV[b\Z XU_XSZX WY b XZVbZU` ! f b\] b
\[^S YSbZUVS WY �dQ %� ( [X ZRbZ [ZX [\ZSVXS^Z[W\ k [ZR ! [X ^aWXS] b\]
" z[\mbV[b\Z ; `WVSWmSV ZRS Xb` S RWa]X YWV �d\ª %� ( G QRSVS bVS ` b\p
jUSXZ[W\X W\S ^WUa] bXl b_ WUZ ZRS XSZX �d\ª %� ( _UZ XW YbV \WZ ` b\p
b\XkSVX G }SVS [X b XT S^[ba ^bXS WY �USXZ[W\ h .
����� 
�� �  � �� �� ��� � � �# �� ¡ �  ����¤� ! ¡ ��� /  ¤ �� ����

][` %! � �d\ª %� �(( �# ][` %! � �d\ª %�� ((	

 ��� ][` ������  
 �¤ ���� ��� �� ��� ,
F¨ Gh G ��
���� � � ��� ���� � 
�������  {X kS RbmS XSS\ f ZRS uz
][^RWZW`pf [\ kR[^R TVWT SVZp x [X VSTab^S] k [ZR b U\[YWV` mSVX[W\ x 5f
[X SjU[mbaS\Z ZW ZRS abZZ[^S TVWT SVZpG x\ Yb^Z x 5 _p [ZXSaY [X SjU[mbaS\Z ZW
ZRS abZZ[^S TVWT SVZpG QRSVS bVS mbV[WUX VS~\S`S\ZX WY ZRSXS TVWT SVZ[SX
W\S ^WUa] ^W\X[]SV G QR[X VSjU[VSX ZkW `WVS ]S~\[Z[W\X G eS Xbp ZRbZ  
[X ���� ������ ��������� [Y b\p ][VS^Z[W\ ^W\Zb[\[\o b Xb]]aS ^W\\S^Z[W\
[X TbVb_Wa[^ G eS Xbp ZRbZ  [X ���� ������ ��������� ¦ ��� � ¤��+ ���
��¤�� �� �¦ � �  [Y ZRSVS [X � � ¨ XU^R ZRbZ YWV b\p ][VS^Z[W\ ^W\Zb[\[\o
b Xb]]aS ^W\\S^Z[W\ f  RbX b ^pa[\]SV ]S^W`TWX[Z[W\ [\ ZRbZ ][VS^Z[W\
k [ZR ^W``S\XUVb_aS ` W]Ua[ f XU^R ZRbZ ZRS ^WVVSXTW\][\o \U`_SV WY
� SR\ Zk [XZX bVWU\] Sb^R ^pa[\]SV [X _WU\]S] b_WmS _p � G xZ kbX XRWk\
_p uSS^R cuS Fi ZRbZ b abZZ[^S XUVYb^S [X ^W`TaSZSap TbVb_Wa[^ f b\] _p
uWVW_ SZX cuWi ZRbZ [Z [X ^W`TaSZSap TbVb_Wa[^ k [ZR b U\[YWV` _WU\] W\
Zk [XZX G
����� 
�� �   � ��� �+ �� � + �� ��¦ ��1 ���������  ��� �� ����  �  �
�������  ¤�+ ��� �
6  �  ���� ������ ���������,
6  �  ���� ������ ��������� ��� ��� ��� * ��� �� ��������� + ��  � 
¤���¤��� ��1 ����,

6  �  ���� ������ ��������� ¦ ��� � ¤��+ ��� ��¤�� �� �¦ � �  ,
6  �  ���� ������ ��������� ¦ ��� � ¤��+ ��� ��¤�� �� �¦ � � ¡ ���
��� ��� * ��� �� ��������� + ��  �  ¤���¤ ��� ��1 ����,



� �� ��	�	�� 	����� �� ��
� ���
�	� «�
����K�IO��

;�� @ � E �.3C -78 � E � �.44*2 = ������ ��	 	�
 ��
��� �
���� 	� � 
��� � ��� ���� ����
��� ������ �>���� -B-64-5 4* -, ���� �  !"# $% &'"( !) * + !�� &,- ./ 00123 E

;4-4@  E 4-4,- = 5���� ��
6 ���� ��� ���� 	��� � �
�������� �� � ���� 7 = � E �/*2 E � -,1 E�. 9 E 89 �>��:� ;<<=>�; E
;�-@ � E ? E � -76 = @� ����
���� � ����
�� � ���� �	 ���� ��� � 	��� � �6 A �
��	���7B*7, E � -,1 E B8 �<><>� >?>=>�� E;?3@ � E ?3,D67 = C �	 	��
�� �� �	� ��� ����� 
�D	� � �	�� ��
�	 ��
6 ���� �2E E F1 E �G7 E

�G + E H �<>;:� I�>=I;: E
;?3�3�9@ � E ?3,D67 = J E �35*2, = F E �9/ 68, = ��� ��K ���� �
� � ��� � �6 �
���	�����

��
6 ���� L � �
����� � ����� 6 ������� � 
��� � ��� �
���� ������� �77 E �96 E 9.4*�.2/ E �3: E �:� MN �>��? � ;:<=;�� �>��:� E;?3�3@ � E ?3,D67 -78 4 E �38E* = OP �� � �� � �6 �
���	����� ��
6 ���� L � ��� ��
� ���
�
���� ����= �3D* �-,1 E � E 8QM = 7. E> �>���� <> <= ><? E;�3�-@ J E �35*2, -78 � E �-77*-3 = 5���� �
��� � R ��� ��� � �
�D�	�� �	�� ���� = �3D*�-,1 E � E 8MM �>���� ??I=?:� E;�3�9<@ J E �35*2, -78 F E �91/ 68, = S���
����� �6 �
���	����� ��
6 ���� = �77 E �7+, E
T.326*2 �? 2*7.54*� B8 �>�� <� :� <=:>I E

;�3�9>@ J E �35*2, -78 F E �91/ 68, = S�U ����	� � �� �
���� 5���� �
��� � = �3D* �-,1 E� E 8VM �>��:� = 7. E <= :>=�> E;�3�9?@ J E �35*2, -78 F E �91/ 68, = O� ���
�������� �� 5���� ��
6 ���� = 67 WXYZ[
\ ]]^ ]_ Z`YXa bcXd e`efga e h.4 E <� I� <= I>� = � 4+*B6*2 � E h E= �/ +,*28-/ =>��� E

; *�/ @ � E  *7G.7 -78 � E �/ 6446* = C �	 	��
�� �� 
������	i��� 	�� �
���� 	�� = 4.// E�-,1 E �*4B E 9B �>���� �I= <�; E
; *�-�/ @ � E  *29D1.j = � E � -+32 -78 � E �/ 6446* = k 
� ������� �6 D�	 	��
� l �R� ���

m���
���� ��K �
�����	� = �77 E � -,1 E 8VH �<>;�� >>?=? <<E;� -2@ ? E � E � -2E346+ = n ���� ���	 ��� k 
� ���� o 
�� �
���� �6 p�D�
��� O������ ��
q �� �� ������ p� ���� R ��� O�� 	�������� �� r �� D�
 �� ��
� = J 2. 9 E .0 �4� � GA
.,. = <>>�� = � -,1 E �. 9 E .0 �-:-7 -78 �:267E*2 �<>> <� <>?A> <I E;� -+@ � E � -+32 = q �����
K ��� ������ �6 �� � ��� �6 ����
� ���� 6 �	������� �6 � m��i
�
���� ��K �
�����	= �3D* �-,1 E � E NN �<>>>� ?;<=::> E;� -F-@ � E � -+32 -78 � E F-5-9176D.B = s������	 D�	 	��
�� ��� l �� ��
����
�� = 67
WXYZ\]]^ ]_ Z`YXa bcXd e`efga e t uYc v w Xfx v ycb v ygz v �>�� <� E;� 9� <@ 4 E � 9�344*7 = ������ 	 	�
 � �������� �6 ��U ���� ���� 	�� ��� = � 9,- � -,1 E 8{8
�>��?� = <> <=>>? E;� 9� >@ 4 E � 9�344*7 = C �	 	��
�� ��� ������ 	 	�
 ��
��� �� q �	D�
� � ���	�
 ��
6 ���� =� E �/*2 E � -,1 E �. 9 E 8N �>��? � ;I<=;;I E

;� 6!*@ | E � 67+DG -78 � E !*6++ = r ������
� ���� �6 � �
����	�� l �R� �� � ���	�
�� ���� = � E �*67* �7E*C E � -,1 E BBV �>��>� <? <A <<< E;J3@ � EA4 E J391,- = @� �
�����	�
 D�	 	��
�� 4.//*7, E � -,1 E �*4B E 9N �>�� <� = 7. E? = I� <=I�I E

;�/ @ � E �/ 6446* = ��� ����� ��� �6 D�	 	��
� l �R� �� 
������	 � �	�� ��� 67 }`YXa bcXd
e`efga e t gz~]Zbc fxg]z` XYZ X�� dbcXfb]Ye = |- E �67-6 �*8 � �79 E � -,1 E �96
8QQ �:267E*2 = >��� E;�/!*<@ � E �/ 6446* -78 � E !*6++ = �� �
����
�� ������ �6 	������ ��
6 ���� = :2*:267,
�>���� E



«� ���� ������	 
�� �

� �	���
;�/!*>@ � E �/ 6446* -78 � E !*6++ = 5���� �� ���� ����� ��� �� � 	������ � 
�� �
�� =

:2*:267, �>���� E;�/!*?@ � E �/ 6446* -78 � E !*6++ = � ������ ��� 
���	�� 6 �
 l �� ��
6 ���� L 	�
� � ���� �
��� �� �
� � �������� = :2*:267, �>���� E;F1@ ! E F132+,.7 = @� �� � � ��� ��
� ��� ����� ��� �6 ��K ��� �
� � ���� �6 ��
6 ���� =�344 E �� � �7*C +*26*+� 8{ 7. E > �<>;;� : <<=:? <E

;h* <@ ! E � E h**91 = ������ 	 	�
 ��
��� �� � ���	� �� ��� k ��������� ��
��� ��� ��
��� 	������� �� �
�����	�
 D�	 	��
�� = �7B*7, E � -,1 E {9 �<>;>� = 7. E ? = II?=I;? E;h*>@ ! E � E h**91 = ���� ��
�� 
��	�� ������ �6 ��� �
�	 	�� ��� ��
��� = 67 � d~]zbfxa e t
_zXcfXde t XYZ Z`YXa bce ��^X`XaX��`]f] t 8{{V� = > <<= >>� = J 4*73/ = �*C
|.2D = <>>I E

;h.@ |- E � E h.2.5*,+ = o 	���
 ��
����
�� ��� D�	 	��
�� �� 
������	 � �	�� ��� L �� � 5����
�	��
������= ��3++6-7 � +: *D16 � -, E �-3D B8 �<>>�� = 7. E I �? <<� = ?=:> 	 ,2-7+4-A,6.7 67 �3++6-7 �-,1 E �32B*G + B8 �<>>�� = 7. E I = <<>=; << E


�&��� ����&$�%� � �%�'(' � �� *+ $��$��+ !�� &�'"���� &���
��  !& ��� ����&$�%� � � "& #��' � �$&'� $% &'( )!"!)*�+ !�� &)(� &!� &$�


