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NOPQRSPT UVWPX YZTXW[\PT QS UVWPX]^N
_`VWabbc\Rd[ We Sfb OPQRSPT UVWPX YZTXW[\PT

QS Sfb gg h hRSbVRQS\WRQi jWiiWkP\PT WR UVWPX lfbWVbS\aQi mbSfWc[ \R `fZ[\a[ n UW[iQV n ^oopq n
bc[ r s rtu r uWbvRbV QRc w rx r uWvVby _sbVWR `Vb[[ n YWzQ n ^oo{q

XX r |}tp ^

~ �������r �b Vby\b� Sfb dVQcbc �\b QidbvVQ [SVPaSPVb[ SfQS QXXbQV \R zbic
SfbWV\b[ n RQTbiZ dVQcbc `W\[[WR QidbvVQ[ n UbV[SbRfQvbV QidbvVQ[ QRc �wtQidbvVQ[ n QRc Sfb\V dbRbVQi\�QS\WR[ SW Sfb RWRtaWTTPSQS\yb [bSS\Rd r �b b�tXiQ\R Sfb aWR[SVPaS\WR We Q cbV\ybc vVQa�bS WR Q c\�bVbRS\Qi �\b QidbvVQ n \R
Sfb aQSbdWVZ We �WcQZ _�b\vR\�q QidbvVQ[ n �f\af QVb dbRbVQi\�QS\WR[ We �\b
QidbvVQ[ �fbVb Sfb vVQa�bS \[ RWS [�b�t[ZTTbSV\a n QRc Sfb RPTbVWP[ QXXi\taQS\WR[ We SfQS aWR[SVPaS\WR r �b [fW� SfQS Sfb �\b vVQa�bS We \RzR\Sb[\T Qi
dQPdb SVQR[eWVT QS\WR[ cbzRbc vZ YbR QRc �� \bvQaf \R aiW[bc [SV\Rd zbic
SfbWVZ \[ Q cbV\ybc vVQa�bS r

� ������������
lfb VWib XiQZbc \R zbic SfbWVZ vZ dVQcbc `W\[[WR QidbvVQ[ QRc Sfb\V Wcc
ybV[\WR n aQiibc UbV[SbRfQvbV QidbvVQ[ _UtQidbvVQ[q n \[ �biit�RW�R n [W TPaf
[W SfQS Sfb SbVT �QRS\vVQa�bSN fQ[ v bbR \RSVWcPabc \R XfZ[\a[ SW cb[\dRQSb
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Sfb dVQcbc vVQa�bS \R Sfb aQ[b We Sfb UbV[SbRfQvbV QidbvVQ[ r lfb �QSQi\Rtw \i�Wy \[�Z QidbvVQ[ _�wtQidbvVQ[q n Q XQVS\aPiQV aQ[b We Sfb UbV[SbRfQv bV QitdbvVQ[ n zdPVb \R Sfb SfbWVZ We ��Yl aWfWTWiWdZr Ybb eWV b�QTXib �^�� �^��
�p� �{� QRc VbebVbRab[ SfbVb\R r mWVbWybV n \S fQ[ VbabRSiZ v baWT b aibQV SfQS Sfb
RWRaWTTPSQS\yb ybV[\WR We � \b QidbvVQ[ n \RSVWcPabc vZ � rt� r �WcQZ PRcbV Sfb
RQT b We �b\vR\� QidbvVQ[ �^^� �^]� n WV VQSfbV Sfb bybR QRc Wcc dVQcbc ybV[\WR[
We Sfb[b QidbvVQ[ n Qi[W XiQZ Q VWib \R [SV\Rd SfbWVZ �^� r hR �{� n �b \RSVWcPabc Q
ybVZ dbRbVQi aWR[SVPaS\WR SfQS XVWcPab[ Q �b\vR\� QidbvVQ n �f\af �b aQii Sfb
cbV\ybc QidbvVQ n eVWT Q c\�bVbRS\Qi �\b QidbvVQ n QRc TWVb dbRbVQiiZn Qi[W eVWT
Q c\�bVbRS\Qi �b\vR\� QidbvVQ t vPS RWS Q Rb� �\b QidbvVQ eVWT Q c\�bVbRS\Qi
�\b QidbvVQ � t �fbRab Sfb Rbab[[\SZ SW ibQyb Sfb aQSbdWVZ We �\b QidbvVQ[
SW aQVVZ WPS Sf\[ aWR[SVPaS\WR r hR �{� n �b d\yb T QRZ \R[SQRab[ We cbV\ybc
vVQa�bS[ n \R c\�bVbRS\Qi dbWT bSVZ QRc \S[ RWRaWTTPSQS\yb yQV\QRS[ n \R `W\[t[WR aQiaPiP[ n QRc \R Sfb SfbWVZ We dbRbVQi\�bc �wtQidbvVQ[ r �b Qi[W b�XiQ\R
�fZ �b fQyb afW[bR SW aQii Sfb[b QidbvVQ[ �WcQZ QidbvVQ[ VQSfbV SfQR �b\vR\�
QidbvVQ[ n Sfb SbVT P[bc \R Sfb bQVi\bV i\SbVQSPVb r hR Sf\[ ibaSPVb n �b vV\b�Z
VbaQii Sfb T Q\R cbzR\S\WR[ QRc SfbWVbT [ n SWdbSfbV � \Sf Q eb� b�QTXib[ n QRc
SfbR �b [fW� fW� cbV\ybc vVQa�bS[ QV\[b \R Sfb cbzR\S\WR QRc XVWXbVS\b[ We
Sfb �\b QidbvVQ We \RzR\Sb[\T Qi dQPdb SVQR[eWVT QS\WR[ \R aiW[bc [SV\Rd zbic
SfbWVZn Q[ cb[aV\v bc vZ YbR QRc �� \bvQaf �^}� r
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�WSf dVQcbc `W\[[WR QidbvVQ[ QRc UbV[SbRfQvbV QidbvVQ[ QVb dVQcbc ybV[\WR[
We Sfb eQT \i\QV `W\[[WR QidbvVQ[ _[Paf Q[ Sfb QidbvVQ We ePRaS\WR[ WR Q `W\[[WR
TQR\eWic q n \R Sfb bybR QRc Wcc aQ[b n Vb[X baS\ybiZr lfbZ QVb Q[[W a\QS\yb n
dVQcbc aWTTPSQS\yb QidbvVQ[ � \Sf Q �\b vVQa�bS We cbdVbb � n bybR \R Sfb
aQ[b We dVQcbc `W\[[WR QidbvVQ[ _� eWV WVc\RQVZ `W\[[WR QidbvVQ[q n Wcc \R Sfb
aQ[b We UbV[SbRfQvbV QidbvVQ[ n [QS\[eZ \Rd Sfb dVQcbc �b\vR\� VPib �

�� � ��� � �� � ��� � _� ^q  !" !#$ % !& !� �� � �� ' _] r^q
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�fbR Sfb PRcbViZ \Rd Q[[Wa\QS\yb QidbvVQ \[ Q afQ\R aWTXib� n dVQcbc `W\[[WR
QidbvVQ[ _Vb[X rn UbV[SbRfQv bV QidbvVQ[q QVb 1 tQidbvVQ[ WV QidbvVQ[ We cbdVbb
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_1 � ^q n \R Sfb [bR[b We UbS�ibV QRc �WRb[ �|� n � \Sf _1 � ^q bybR _Vb[X rn Wccq r
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UVQcbc `W\[[WR QidbvVQ[ QV\[b Q[ QidbvVQ[ We ePRaS\WR[ WR bybR `W\[[WR [PtX bVT QR\eWic[ n � '� 'n Sfb b�SbV\WV QidbvVQ � _� 	 � 
 q n �fbVb � \[ QRZ zR\Sbtc\T bR[\WRQi ybaSWV [XQab � \Sf cPQi � 
 r hR Sf\[ aQ[b n Sfb vVQa�bS n �f\af �b
aQii Sfb v\d vVQa�bS n \[ Sfb PR\kPb b�SbR[\WR We Sfb cPQi\SZ XQ\V\Rd SW Q dVQcbc
`W\[[WR vVQa�bS We cbdVbb �] r

lfb vQ[\a b�QTXib We Q UbV[SbRfQv bV QidbvVQ \[ Sfb YafWPSbR QidbvVQ We
Q [T WWSf T QR\eWic n Sfb b�SbV\WV QidbvVQ We TPiS\ybaSWV[ _zbic[ We aWRSVQyQV\tQRS n [�b� [ZTTbSV\a SbR[WV[q n bkP\XX bc � \Sf Sfb YafWPSbR vVQa�bS r � SfbV
b�QTXib[ We UbV[SbRfQvbV QidbvVQ[ QVb Sfb b�SbV\WV QidbvVQ We Q �\b QidbvVQ n
Sfb sWaf[af\ic aWfWTWiWdZ We QR Q[[Wa\QS\yb QidbvVQ _We �f\af Sfb YafWPSbR
QidbvVQ We Q [TWWSf TQR\eWic \[ Q XQVS\aPiQV aQ[b n vZ Sfb sWaf[af\ictxW[SQRSt�W[bRv bVd SfbWVbT q n Sfb xW[�Pi QidbvVQ We eWVT [ WR Q `W\[[WR T QR\eWic n Sfb
QidbvVQ We ePRaS\WR[ WR Q [PX bVT QR\eWic � \Sf QR Wcc `W\[[WR [SVPaSPVb _We
�f\af vWSf Sfb YafWPSbR QRc xW[�Pi QidbvVQ[ QVb XQVS\aPiQV aQ[b[q r
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�wtQidbvVQ[ QVb Q XQVS\aPiQV \R[SQRab We UbV[SbRfQv bV QidbvVQ[ n \R �f\af Sfb
vVQa�bS T bQ[PVb[ Sfb cbebaS \R Sfb cbV\yQS\WR XVWXbVSZ We QR Wcc n [kPQVb � n
i\RbQV WX bVQSWV n �f\af \[ [Q\c SW dbRbVQSb Sfb vVQa�bS r �bS � cbRWSb vWSf
QR bibT bRS QRc ibeS TPiS\X i\aQS\WR vZ Sf\[ bibT bRS \R QR Q[[Wa\QS\yb n dVQcbc
aWTTPSQS\yb QidbvVQ � � \Sf PR\S r �bS � v b QR bRcWTWVXf\[T We � n �f\af
yQR\[fb[ WR Sfb PR\S r ubzRb

��� � � � _] r]q
��� _� q � ���� � �� � ��� _� q � _] r}q

��� _� � �q � ���� _� q � �� � ��� _� q _�q � _] r� q
eWV � � � \R � r lfb WXbVQSWV � \[ Q cbV\yQS\WR \e QRc WRiZ \e ��� yQR\[fb[ r �Z
cbzR\S\WR n Sfb WXbVQSWV � \[ aQiibc Q [baWRctWVcbV cbV\yQS\WR \e ��� yQR\[fb[ r
hR �o� n xW[�Pi XVWybc Sfb eWiiW� \Rd ePRcQT bRSQi ibTT Q r
�������� � !!" # �bS � � � $ � v b QR Wcc n [kPQVb � n [baWRctWVcbVcbV\yQS\WR WR QR Q[[Wa\QS\yb n dVQcbc aWTTPSQS\yb QidbvVQ � \Sf PR\S r lfbR

�� � �� � _� ^q !" !_� _��q � _� � q� � _� ^q !" !� _� �qq _] r|q
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cbzRb[ Q UbV[SbRfQv bV vVQa�bS n QRc � \[ Q cbV\yQS\WR We Sfb UbV[SbRfQvbV
QidbvVQ SfP[ cbzRbc r
�  ������� # � �QSQi\Rtw \i�Wy\[�Z WV �wtQidbvVQ _� � � q \[ QR Q[[W a\QS\yb n
dVQcbc aWTTPSQS\yb QidbvVQ � n � \Sf PR\S n �fbVb � \[ QR Wcc n [kPQVb � n
[baWRctWVcbV cbV\yQS\WR r

�Z xW[�Pi �[ ibTTQ n QRZ �wtQidbvVQ \[ Q c\�bVbRS\Qi UbV[SbRfQv bV QidbtvVQ r
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hS \[ bQ[Z SW b[SQvi\[f Q SQvib We aWVVb[X WRcbRab[ v bS�bbR Sfb dbWT bSVZ We
[PX bVT QR\eWic[ QRc Sfb QidbvVQ\a [SVPaSPVb[ WR Sfb\V [XQab[ We ePRaS\WR[ r
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hR f\[ v WW� �^^� n �WcQZ \RSVWcPabc Q dbRbVQi\�QS\WR We �\b QidbvVQ[ vZ VbtiQ� \Rd Sfb [�b�t[ZTTbSVZ Q� \WT QRc eWVTPiQS\Rd Sfb �QaWv\ \cbRS\SZ Q[ Sfb
cbV\yQS\WR XVWXbVSZ We Sfb Qc� W\RS QaS\WR n QRc fb [Pv[bkPbRSiZ �^]� cbybiWX bc
Sfb aWVVb[XWRc\Rd fWTWiWdZ QRc aWfWTWiWdZ SfbWV\b[ r sbVb �b eWVTPiQSb
Sfb cbzR\S\WR We Sfb dVQcbc ybV[\WR We Sfb[b QidbvVQ[ n �f\af �b aQii �WcQZ
QidbvVQ[ r
�  ������� # � �WcQZ QidbvVQ We cbdVbb � \[ Q dVQcbc i\RbQV [XQab � � \Sf Q
v\i\RbQV vVQa�bS [QS\[eZ \Rd

�� � �� � ��� � ��� � �� � �� � _� ^q  !" !#$ % !& !#$ % �� � �� � ��� � _} r^q
eWV Qii � We cbdVbb �� �n � We cbdVbb �� �n QRc � \R � r

� fbR TWVbWybV � fQ[ Q TPiS\X i\aQS\WR _RWS Rbab[[QV\iZ Q[[W a\QS\yb RWV
dVQcbc aWTTPSQS\ybq n �b WvSQ\R Sfb �WcQZt`W\[[WR QidbvVQ[ _eWV � bybRq
QRc Sfb �WcQZtUbV[SbRfQvbV QidbvVQ[ _eWV � Wccq vZ \TXW[\Rd Sfb dVQcbc
�b\vR\� VPib _] r^q r UbRbVQi\�\Rd Sfb RWS\WR We [baWRctWVcbV cbV\yQS\WR[ vZ
TbQR[ We aWRc\S\WR[ � _^q � � QRc ��� � � n xW[�Pi �[ ibTTQ aQR vb dbRbVQi\�bc
Q[ eWiiW� [ �^� r
��!"� �� � !!" # �bS � � � $ � vb QR Wcc n [kPQVb � n [baWRctWVcbVcbV\yQS\WR WR QR QidbvVQ � \Sf PR\S r lfbR _] r|q cbzRb[ Q �WcQZtUbV[SbRfQvbV
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vVQa�bS n QRc � \[ Q cbV\yQS\WR We Sfb �WcQZtUbV[SbRfQvbV QidbvVQ SfP[ cbtzRbc r
lfP[ \S \[ RQSPVQi SW cbzRb Q dbRbVQi\�bc �wtQidbvVQ Q[ QR QidbvVQ � \Sf

PR\S n QRc QR Wcc n [kPQVb � n [baWRctWVcbV cbV\yQS\WR r �Z Sfb XVbabc\Rd ibTTQ n
QRZ dbRbVQi\�bc �wtQidbvVQ \[ Q �WcQZtUbV[SbRfQvbV QidbvVQ r

� [ QR b�QTXib n Sfb � � TWcb We Q ybVSb� WX bVQSWV \[ Q [baWRctWVcbV cbV\yQtS\WR \R Q ybVSb� WX bVQSWV QidbvVQ n QRc SfbVbeWVb cbzRb[ Q dbRbVQi\�bc �wtQidbvVQ [SVPaSPVb �fbRbybV \S \[ Wcc QRc We [kPQVb � r hR XQVS\aPiQV n Sfb
aW b� a\bRS �� We Sfb � �� SbVT \R Sfb QRS\tdfW[S WX bVQSWV We Q SWXWiWd\aQi af\tVQi QidbvVQ cbzRb[ Q dbRbVQi\�bc �wtQidbvVQ [SVPaSPVb WR Sfb ��Yl aWTXib�
\S[bie �^� r
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lfbVb \[ Q dbRbVQi aWR[SVPaS\WR n �f\af XVWcPab[ Q �WcQZ QidbvVQ We Wcc
_Vb[X rn bybRq cbdVbb eVWT Q c\�bVbRS\Qi �WcQZ QidbvVQ We bybR _Vb[X rn Wccq
cbdVbb n �	
	n Q �WcQZ QidbvVQ � \Sf QR Wcc n [kPQVb � cbV\yQS\WR We Sfb vVQa�bS r
hR XQVS\aPiQV n WRb WvSQ\R[ vZ Sf\[ T bSfWc �WcQZtUbV[SbRfQv bV QidbvVQ[ eVWT
c\�bVbRS\Qi �WcQZt`W\[[WR QidbvVQ[ n QRc y \abtybV[Q r
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�b aQii � � �! Sfb cbV\ybc vVQa�bS cbzRbc vZ � n QRc �b [X bQ� We Sfb cbV\ybc
�WcQZ QidbvVQ cbzRbc vZ � r �b [SVb[[ Sfb eQaS SfQS �fbR � � � \[ Q � \b vVQa�bS n
� � �! \[ RWS \R dbRbVQi Q � \b vVQa�bS r

lfb T QXX\Rd � [QS\[zb[ � _�� � ��! q � ��� � ��� n [W SfQS \S \[ T WVXf\[T We
�WcQZ QidbvVQ[ r
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�RZ bibT bRS �� 
 � n [Paf SfQS ��� � � � \[ Wcc n QRc ��� � �� � � � n cbzRb[ QR
Wcc cbV\yQS\WR �� � � '� n We [kPQVb � r �b [fQii cbRWSb Sfb cbV\ybc �WcQZ vVQa�bS
cbzRbc vZ Sfb \RSbV\WV cbV\yQS\WR ��� � '� vZ � � �"� r he � � � \[ [�b�t[ZTTbSV\a n
SfbR

�� � ��"� � ��� � �� � � �� ' _� r}q
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� [[PT b SfQS � � � \[ Q � \b vVQa�bS WR � r lfbR n WR � �hT � n Sfb cbV\ybc �WcQZ
vVQa�bS � � �! \RcPab[ Q �\b vVQa�bS We WXXW[\Sb XQV\SZ SW SfQS We � � � n QRc �\[ Q TWVXf\[T We �\b QidbvVQ[ r
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�bS _� � � q v b Q `W\[[WR TQR\eWic n �fbVb � cbRWSb[ Sfb `W\[[WR v\ybaSWV r
�b [fQii [fW� SfQS Sfb `W\[[WR vVQa�bS We ePRaS\WR[ \[ Sfb Vb[SV\aS\WR We
vWSf Q �WcQZt`W\[[WR vVQa�bS cbzRbc WR Sfb �fWib QidbvVQ We c\�bVbRS\Qi
eWVT [ WR � n QRc Q �WcQZt`W\[[WR vVQa�bS cbzRbc WR Sfb �fWib QidbvVQ We
TPiS\ybaSWV[ WR � r �R Sfb b�SbV\WV QidbvVQ � _� q We c\�bVbRS\Qi eWVT [ vWSf
Sfb xW[�Pi vVQa�bS n � � �� n �f\af \[ Q UbV[SbRfQvbV vVQa�bS n QRc Sfb cb
�fQT c\�bVbRS\Qi n � n �f\af \[ Q cbV\yQS\WR We Sfb xW[�Pi vVQa�bS n QVb cbzRbc r
lfbVbeWVb n vZ lfbWVbT [ ^ QRc ] n SfbVb b� \[S[ Q cbV\ybc vVQa�bS WR � _� q QRc
\S \[ Q �WcQZt`W\[[WR vVQa�bS n

�� � � �� �! � _� ^q !� ! ��� � � �� ' _� r� q
lf\[ vVQa�bS \RcPab[ Q �\b vVQa�bS WR Sfb [XQab We aWtb�QaS eWVT [ _c\�bVbRS\Qi
eWVT [ TWcPiW b�QaS eWVT [q �f\af b�SbRc[ Sfb `W\[[WR vVQa�bS We ePRaS\WR[ r

uPQiiZn WR Sfb b�SbV\WV QidbvVQ � _� q We TPiS\ybaSWV[ n v WSf Sfb YafWPSbR
vVQa�bS n � � � n �f\af \[ Q UbV[SbRfQvbV vVQa�bS n QRc Sfb �\afRbVW� \a�t`W\[[WR
c\�bVbRS\Qi n �� � �� � '� n �f\af \[ Q cbV\yQS\WR We Sfb YafWPSbR vVQa�bS n QVb
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cbzRbc r lfbVbeWVb n SfbVb b� \[S[ Q cbV\ybc vVQa�bS WR � _� q �f\af \[ Q �WcQZt`W\[[WR vVQa�bS n
�� �� � �!� � _� ^q !� ! ��� � �� � � ' _� r|q

lf\[ vVQa�bS \RcPab[ Q �\b vVQa�bS WR Sfb [XQab We aWtb�QaS TPiS\ybaSWV[
_TPiS\ybaSWV[ T WcPiW �� tb�QaS TPiS\ybaSWV[q �f\af Qi[W b�SbRc[ Sfb `W\[[WR
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