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EFGHIJKLGMIF

N OPO QR STTUVW TXYZ[\YR [R] T^Y_[`aX \XYbc] dX[d [R ce[fd g`RfdY^ Yg fYZhijfj[i _ jk[i]X[`\cR
f[dcaY^jc\ bXjfX jR]`fc\ [R cl`jm[icRfc Yg XYZYdYhn f[dcaY^jc\ [i\Y jR]`fc\ [R cl`jm[icRfc Yg � odXcY^n
\h[fc\ p QR h[^djf`i[^ q [R ce[fd g`RfdY^ _ cdbccR ce[fd f[dcaY^jc\ jR]`fjRa [R cl`jm[icRfc _ cdbccR dXc
[\\Y fj[dc] _Y`R]c] ]c^jmc] f[dcaY^jc\ [i\Y jR]`fc\ [R cl`jm[icRfc Yg � odXcY^n \h[fc\ p TXYZ[\YR dXcR
[\rc] bXcdXc^ dbY k[i]X[`\cR f[dcaY^jc\ X[mjRa cl`jm[icRd XYZYdYhn f[dcaY^jc\ [i\Y X[mc dXc \[Z c
� oa^Y`h\ p

Qd b[\ fYZZYRin _ cijcmc] dX[d � odXcY^n f[R RYd _ c ]csRc] ]j^cfdin g^YZ jd\ XYZYdYhn f[dcaY^np QR
StccUuW q tccZ [R \XYbc] dXc^c f[RRYd _ c [ g`RfdY^ g^YZ d^j[Ra`i[dc] f[dcaY^jc\ dY \h[fc\ bXjfX ^cfYmc^\
k[i]X[`\cR v\ � odXcY^np wYbcmc^ q dXc [_Ymc l`c\djYR ^cZ[jRc] YhcR p xcy zZ jdX \`aac\dc] iYYrjRa [d
[R ce[Zhic jRmYimjRa {Y^[m[ � odXcY^np |`d dY Zn rRYb ic]ac dXj\ X[\ Rcmc^ _ ccR f[^^jc] Y`d }jR h^jRd~ p
kc ajmc [ g[j^in \jZhic ce[Zhic bXjfX h^Ymc\ dX[d dXc [R\bc^ dY TXYZ [\YR v\ l`c\djYR j\ RY p

zcmc^[i h cYhic q [\ gY^ jR\d[Rfc xcR\ �^[Rrc [R] �ZRYR tccZ [R q [\rc] bXcdXc^ dXc^c j\ [ g`RfdY^ ��
g^YZ \Z [ii d^j[Ra`i[dc] f[dcaY^jc\ dY \h[fc\ \[dj\gnjRa \YZc mc^n R[d`^[i [e jYZ \ \Y dX[d jd ]c\c^mc\ dXc
R[Z c � odXcY^np Qg � j\ [ \Z [ii ce[fd f[dcaY^n bc b^jdc � }� ~ gY^ dXc �`jiicR � odXcY^n \h[fc ��� Yg � p
TXc dbY [ejYZ \ bc gcci [^c ZY\d R[d`^[i [^c dXc gYiiYb jRa p

�~ �� ���� ���� �Y^ � [ \Z [ii ce[fd f[dcaY^n icd � � }� ~ jd\ _Y`R]c] ]c^jmc] f[dcaY^np TXcR dXc^c j\
[ XYZYdYhn cl`jm[icRfc � }� ~ � �� }� � }� ~~ p

u~ ������� ����� � �cd � � � � � _c [R ce[fd \cl`cRfc Yg d^j[Ra`i[dc] f[dcaY^jc\ q ����� � j\ cl`jm[icRd
dY dXc g`ii d^j[Ra` i[dc] \`_ f[dcaY^n Yg � bXY\c Y_  cfd\ [^c \cRd dY V jR � [R] � j\ dXc iY f[ij¡[djYR
Yg � b jdX ^c\h cfd dY Z [h\ bXY\c fYRc j\ j\YZY^hXjf dY [R Y_  cfd Yg � p TXcR dXc^c j\ [ XYZYdYhn
s_^[djYR

�� }� ~ � �� }� ~ � � }� ~ ¢
kc \XYb jR h^YhY\jdjYR u pu dX[d [ g`RfdY^ \[dj\gn jRa [a^ccZ cRd [R] iY f[ij¡[djYR f[RRYd ce j\d }\cc [i\Y
^cZ [^r u p£~ p
N O¤ O |cgY^c bc fYZ c dY Y`^ ce[Zhic bc jRd^Y]`fc dXc gYiiYb jRa RYd[djYR p �cd � _c [ �^Y_cRj`\ f[dcaY^nq
����� [ f[dcaY^n X[mjRa cRY`aX h^Y  cfdjmc\ [R] jR  cfdjmc\ q [R] bXY\c h^Y  cfdjmc\ [R] jR  cfdjmc\ fYjRfj]c p
k^jdc � gY^ dXc \d[_ic f[dcaY^n Yg � q ����� dXc f[dcaY^n Y_d[jRc] g^YZ � _n j]cRdjgnjRa dbY ZY^hXj\Z \ jg
dXcj^ ]jyc^cRfc g[fdY^\ dX^Y`aX [ h^Y  cfdjmcojR  cfdjmc Y_  cfd p TXj\ j\ [ d^j[Ra`i[dc] f[dcaY^n }\cc \cfdjYR
U Yg Sw[h¥¦W Y^ S§ciU¨W gY^ ]cd[ji\~ p

Qg � j\ [_ cij[R q bc ]csRc [ ZY^hXj\Z jR � dY _ c [ bc[r cl`jm[icRfc jg jd j\ [ \d[_ic j\YZY^hXj\Z q ����� jd\
jZ [ac jR dXc \d[_ic f[dcaY^n j\ [R j\YZY^hXj\Z p ©csRc [ ZY^hXj\Z jR � dY _ c [ fYs_^[djYR jg jd j\ [
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ZYRYZY^hXj\Z p ©csRc [ ZY^hXj\Z jR � dY _ c [ s_^[djYR jg jd j\ [R chjZ Y^hXj\Z p Qd j\ bcii rRYbR dX[d
dXj\ Z [rc\ � jRdY [ fiY\c] ZY]ci f[dcaY^n jR dXc \cR\c Yg �`jiicR }S�`j¨¦W~ bXY\c XYZYdYhn f[dcaY^n j\
cl`jm[icRd dY jd\ \d[_ic f[dcaY^n }\cc dXcY^cZ u pu p�u SwYmUUW gY^ dXc f[dcaY^n Yg ZY]`ic\ Ymc^ [ �^Y_cRj`\
^jRa~ p kc b^jdc Î� gY^ dXj\ Z Y]ci f[dcaY^n jR Y^]c^ dY ]j\djRa`j\X jd g^YZ dXc [_cij[R f[dcaY^n � p
N OÏ O wc^c [^c dXc dbY ZY]ci f[dcaY^jc\ p ÐXYY\c nY`^ g[mY^jdc h^jZ c R`Z_c^ Ñ ÒÓ u p �cd Ô _c dXc
^jRa ÕÖÑ S×WÖ×Á Y^ ÕÖÑ Á p kc b^jdc Ø }Ô ~ gY^ dXc f[dcaY^n Yg sRjdcin acRc^[dc] ÔoZY]`ic\ p TXcR Ø }Ô ~
j\ [R [_cij[R �^Y_cRj`\ f[dcaY^np QR h^YhY\jdjYR �pÙ bc \XYb dX[d dXc [\\Y fj[dc] \d[_ic f[dcaY^jc\ [^c
cl`jm[icRd [\ d^j[Ra`i[dc] f[dcaY^jc\ p wcRfc dXc dbY ZY]ci f[dcaY^jc\ ÎØ }Ô ~q Ô Ó ÕÖÑ S×WÖ×Á Ú ÕÖÑ Á q
X[mc cl`jm[icRd XYZYdYhn f[dcaY^jc\ p

kc b^jdc � }Î� ~ gY^ dXc k[i]X[`\cR � odXcY^n }\cc Sk[i¥ÛW~ Yg dXc f[dcaY^n b jdX fYs_^[djYR\ [R]
bc[r cl`jm[icRfc\ Î� }gY^acddjRa dXc s_^[djYR\~ p Ü^YhY\jdjYR �p¦ \XYb \ dX[d dXc k[i]X[`\cR � odXcY^jc\
Yg ÎØ }Ô ~q Ô Ó ÕÖÑ S×WÖ×Á Ú ÕÖÑ Á q ]jyc^ p TXj\ ^cijc\ YR dXc f[if`i[djYR\ Yg SÝ�¥uW [R] S��Üz¥ÛW p QR g[fd q
dXc a^Y`h\ �Þ }ÎØ }Ô ~~ [^c ]jyc^cRd gY^ dXc dbY ^jRa\ p wcRfc dXc [R\bc^ dY TXYZ [\YR v\ l`c\djYR p

ß`^ f[if`i[djYR\ [i\Y \XYb dX[d dXc ce j\dcRfc Yg [ g`RfdY^ g^YZ \Z [ii d^j[Ra`i[dc] f[dcaY^jc\ dY \h[fc\
\[dj\gn jRa [a^ccZ cRd [R] iY f[ij¡[djYR fYRd^[]jfd\ dXc ^c\` id\ Yg SÝ�¥uW [R] S��Üz¥ÛW p TXj\ j\ ]YRc jR
h^YhY\jdjYR u pu p

tcmc^dXcic\\ q dXc l`c\djYR bXcdXc^ dbY ce[fd f[dcaY^jc\ X[mjRa cl`jm[icRd _Y`R]c] ]c^jmc] f[dcaY^jc\
]Y X[mc cl`jm[icRd � odXcY^jc\ ^cZ [jR\ Yh cR p

�p àáâ GãI äIJâå LæGâçIHMâè æFJ GáâMH � éGáâIHMâè

POPO �cd ê _ c [ sci] q [R] icd Ø }ê ~ _ c dXc f[dcaY^n Yg sRjdc ]jZ cR\jYR[i mcfdY^ \h[fc\ Ymc^ ê p kc cR]Yb
Ø }ê~ b jdX [ d^jm j[i \d^`fd`^c Yg [ d^j[Ra`i[dc] f[dcaY^n [\ gY iiYb \ p TXc \`\h cR\jYR g`RfdY^ j\ dXc j]cRdjdn
g`RfdY^ ë ì Ó íî p � d^j[Raic j\ ]j\djRa`j\Xc] jg jd j\ dXc ]j^cfd \`Z Yg d^jm j[i d^j[Raic\ q ����� d^j[Raic\ Yg
dXc gY^Z ï À ðñ ï ðñ V òó Àôðñ ï [R] ^Yd[djYR\ jg jd p Qd j\ \d^[jaXdgY^b[^] dY mc^jgn dX[d dXj\ Z [rc\
Ø }ê ~ jRdY [ d^j[Ra`i[dc] f[dcaY^np { Y^cYmc^ q cmc^n \d^`fd`^c Yg [ d^j[Ra`i[dc] f[dcaY^n YR Ø }ê ~ gY^
bXjfX ì � íî j\ cl`jm[icRd dY dXc [_Ymc YRc p
PO¤ O �cd ê _ c [ sci] p Qd j\ rRYbR dX[d ê S×WÖ×Á j\ [ �^Y_cRj` \ [iac_^[ p wcRfc dXc f[dcaY^n Ø }ê S×WÖ×Á ~ YgsRjdcin acRc^[dc] ê S×WÖ×ÁoZY]`ic\ j\ [ �^Y_cRj`\ f[dcaY^np TXc ^jRa XYZYZY^hXj\Z ê S×WÖ×Á � ê \cR]jRa
× dY V jR]`fc\ [ g`iin g[jdXg`i g`RfdY^ õ ë Ø }ê~ � Ø }ê S×WÖ×Á ~ p zjRfc cmc^n sRjdcin acRc^[dc] ê S×WÖ×ÁoZ Y]`ic j\ [ ]j^cfd \`Z Yg Y_  cfd\ Yg Ø }ê ~ [R] Yg [ g^cc ZY]`ic q bc \cc dX[d õ jR]`fc\ [R cl`jm[icRfc
Yg f[dcaY^jc\ õ ë Ø }ê ~ � Ø }ê S×WÖ×Á ~ p QR Y^]c^ dY f[if`i[dc dXc \`\h cR\jYR g`RfdY^ jR Ø }ê S×WÖ×Á ~ bc
fXYY\c gY^ cmc^n Y_  cfd ö jR Ø }ê ~ [R jR  cfdjmc X`ii ö ÷� ø }ö ~ jR Ø }ê S×WÖ×Á ~ p TXc \`\h cR\jYR Yg ö j\
dXcR ø }ö ~Öö p {`idjhijf[djYR _n × YR ø }ö ~ jR]`fc\ [ R[d`^[i j\YZY^hXj\Z ø }ö ~Öö ù� ö p Qd gYiiYb \
dX[d dXc \`\h cR\jYR j\ R[d`^[iin cl`jm[icRd dY dXc j]cRdjdn g`RfdY^ p wcRfc q õ ë Ø }ê ~ � Ø }ê S×WÖ×Á ~ j\ [R
cl`jm[icRfc Yg d^j[Ra`i[dc] f[dcaY^jc\ p
P OÏ O �cd Ø }ÕÖÑ Á ~ _ c dXc f[dcaY^n Yg sR jdcin acRc^[dc] ÕÖÑ ÁoZ Y]`ic\ p TXc ^jRa ÕÖÑ Á j\ \cig jR  cfdjmc
[R] cmc^n sRjdcin acRc^[dc] ÕÖÑ ÁoZ Y]`ic j\ [ \`_ZY]`ic Yg [ sRjdcin acRc^[dc] g^cc ÕÖÑ ÁoZ Y]`ic p wcRfc
Ø }ÕÖÑ Á ~ j\ [ �^Y_cRj`\ f[dcaY^np Qg bc ^chi[fc úZ`idjhijf[djYR _n ×û jR �pu _n úZ`idjh ijf[djYR _n Ñ û dXcR
dXc [^a`Z cRd\ Yg �pu f[^^n Ymc^ �ü����ý �ü���þ�ý \XYb jRa dX[d dXc \d[_ic f[dcaY^n Ø }ÕÖÑ Á~ j\ cl`jm[icRd
[\ [ d^j[Ra`i[dc] f[dcaY^n dY Ø }ÕÖÑ ~ p

z`ZZ[^j¡jRa bc X[mc dXc gYiiYb jRa }fc^d[jR in bcii rRYbR~ h^YhY\jdjYR p
POÿ ���� ������� O �	 � 	 �� ���
 � ����� ����ý �� ÎØ }ÕÖÑ Á~ ��þ ÎØ }ÕÖÑ S×WÖ×Á~ ��� 
��	 ��ü������� �ý
������ü����þ ����� ����ý �� Ø }ÕÖÑ ~ �
PO� O �cd Ô _c dXc ^jRa ÕÖÑ Á Y^ ÕÖÑ S×WÖ×Á p TXc f[dcaY^jc\ ÎØ }Ô ~ [^c _jk[i]X[`\cR f[dcaY^jc\ }\cc
�pu pÙ STTUVW gY^ [ ]csRjdjYR ~ bXjfX jZhijc\ dX[d dXc � odXcY^n \h[fc\ Yg ÎØ }Ô ~ [R] ÎØ }Ô ~�� [^c
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cl`jm[icRd }dXc k[i]X[`\cR � �ofYR\d^`fdjYR\ [^c j\YZY^hXjf~ p TX[d v\ bXn d[rjRa � odXcY^n b jdX ^c\h cfd
dY fYs_^[djYR\ Y^ s_^[djYR\ ic[]\ dY dXc \[Z c ^c\`id p TXc f[dcaY^jc\ ÎØ }Ô ~ _YdX X[mc R[d`^[i fY fnijR]c^
Y_  cfd\ \jRfc dXcn X[mc R[d`^[i h[dX Y_  cfd\ ë Ô Sö W� ���ðñ ðñ ö }^cf[ii dX[d [ sRjdcin acRc^[dc] ÔoZY]`ic
ö j\ sRjdc~ p TXcn \[dj\gn dXc ]`[i Yg dXc fnijR]c^ [e jYZ q \[d`^[djYR [R] cedcR\jYR [ejYZ Yg Sk[i¥ÛW p �cd
� }Ô ~ _ c dXc f[dcaY^n Yg sRjdcin acRc^[dc] h^Y  cfdjmc Ô oZY]`ic\ p TXc _jk[i]X[`\cR f[dcaY^jc\ � }Ô ~ [R]
Ø }Ô ~ X[mc }_n ]csRjdjYR ~ j\YZY^hXj\Z \ [\ bc[r cl`jm[icRfc\ q []Z j\\j_ ic Z YRYZY^hXj\Z \ [\ fYs_^[djYR\
[R] []Z j\\j_ic chjZ Y^hXj\Z \ [\ s_^[djYR\ p tYb dXc ]`[i Yg dXcY^cZ �p¨ pÙ Yg Sk[i¥ÛW [\\c^d\ dX[d dXc
\cl`cRfc

� }Ô ~ � Ø }Ô ~ � ÎØ }Ô ~
Yg _jk[i]X[`\cR f[dcaY^jc\ jR]`fc\ [ XYZYdYhn s_^[djYR Yg � odXcY^n \h[fc\ p {Y^cYmc^ �`jiicR v\ þ  �� �ýý�� �
dXcY^cZ S�`j¦£W \XYb \ dX[d õ ë Ø }ÕÖÑ ~ � Ø }Ô ~ jR]`fc\ [ � odXcY^n cl`jm[icRfc p wcRfc dXc^c j\ [ XYo
ZYdYhn s_^[djYR

� }Ô ~ � � }ÕÖÑ ~ � � }ÎØ }Ô ~~ ¢
P O! O �`jiicR v\ f[if` i[djYR Yg � " }ÕÖÑ ~ }\cc S�`j¦uW~ ajmc\ � Þ }ÕÖÑ ~ Ó V [R] � � }ÕÖÑ ~ Ó ÕÖ}Ñ Á # �~ p
wcRfc dXc^c j\ [R ce[fd \cl`cRfc

V � �Þ }ÎØ }Ô ~~ � � � }Ô ~ � ÕÖ}Ñ Á # �~ ¢
ßR YRc X[R] q dXc f[if` i[djYR\ Yg SÝ�¥uW [R] S��Üz¥ÛW \XYb dX[d � � }ÕÖÑ Á ~ Ó ÕÖÑ Á $ ÕÖ}Ñ Á # �~ p
TXc^cgY^c q � Þ }ÎØ }ÕÖÑ Á~~ fYRd[jR \ [ \`_a^Y`h bXjfX j\ j\YZY^hXjf dY ÕÖÑ Á }Z`idjhijf[djYR _n Ñ Á j\ [R
[`dYZY^hXj\Z YR ÕÖ}Ñ Á # �~ _`d ¡c^Y YR ÕÖÑ Á ~ p ßR dXc YdXc^ X[R] q dXc f[if`i[djYR\ jR dXc dbY [^djfic\
[i\Y \XYb dX[d � � }ÕÖÑ S×WÖ×Á ~ Ó ÕÖÑ $ ÕÖÑ $ ÕÖ}Ñ Á # �~ p TXc^cgY^c q � Þ }ÎØ }ÕÖÑ S×WÖ×Á ~~ f[RRYd X[mc [
\`_a^Y`h bXjfX j\ j\YZY^hXjf dY ÕÖÑ Á p

z`ZZ[^j¡jRa bc X[mc dXc gYiiYb jRa h^YhY\jdjYR p
PO% ����������� O �	 � &��þ	 �üý�� � '�	 �����ý �� ÎØ }ÕÖÑ S×WÖ×Á ~ ��þ ÎØ }ÕÖÑ Á~ ��� ��� ��ü��������
P O( � )*+�, O � idXY`aX dXc dXcY^cZ �pU p¥ Yg STTUVW j\ b ^jddcR ]YbR YRin gY^ úfYZhijfj[i _jk[i]X[`\cRûf[dcaY^jc\ q jd\ h^YYg f[^^jc\ Ymc^ dY �^Y_cRj` \ f[dcaY^jc\ b jdX }fYo~ fnijR]c^ g`RfdY^ \[dj\gn jRa dXc }]`[i~
Yg dXc fnijR]c^ [e jYZ p QR g[fd q dXc h^YYg _ cfYZc\ c[\jc^ q \jRfc RY f[if`i`\ Yg g^[fdjYR\ j\ jRmYimc] p

u p -IFâ. MèGâFLâ I/ Gáâ /KFLGIH ��

¤ OPO z`hhY\c dXc^c bc^c [ g`RfdY^ �� g^YZ \Z [ii d^j[Ra`i[dc] f[dcaY^jc\ dY \h[fc\ \[dj\gn jRa [a^ccZ cRd
[R] iY f[ij¡[djYR p §cch dXc RYd[djYR\ Yg �pÛ p �ffY^]jRa dY dXcY^cZ u p� Yg S0 jf¥UW }bXjfX bY^r\ gY^
�^Y_cRj`\ f[dcaY^jc\ q RYd YRin gY^ dXY\c bXjfX [^j\c g^YZ \cigojR  cfdjmc êo[iac_^[\~ q dXc^c j\ [R ce[fd
\cl`cRfc Yg d^j[Ra` i[dc] f[dcaY^jc\

� � }� }Ô ~~ � � � }Ø }Ô ~~ � Ø }Ô ~
}\cc [i\Y S§1 ¥¦W~ p |n [a^ccZ cRd q iY f[ij¡[djYR [R] þ  �� �ýý�� �q jd gYiiYb \ dX[d dXc^c bY`i] _ c [ XYZYdYhn
s_^[djYR

� }Ô ~ � � }ÕÖÑ ~ � �� }Ø }Ô ~~ ¢
Ü^Y fcc]jRa [\ jR �p¨ q bc sR] [ fYRd^[]jfdjYR dY dXc f[if` i[djYR\ Yg SÝ�¥uW [R] S��Üz¥ÛW _ cf[`\c dXc
d^j[Ra`i[dc] f[dcaY^jc\ Ø }Ô ~ gY^ Ô Ó ÕÖÑ Á Ú ÕÖÑ S×WÖ×Á q [^c cl`jm[icRd _n �pÙ p

z`ZZ[^j¡jRa bc X[mc dXc gYiiYb jRa h^YhY\jdjYR p
¤ O¤ ���� ������� O �	 ��� �ý �� � ü����� � ��� ý� �� � ������ü����þ ����� ����ý �� ý
 ���ý ý���ý� � ��� ������ ���
��þ ������� ����� �
¤ OÏ � )*+�, O Qg bc [i\Y b[Rd []]jdjm jdn }\cc £~ _ ciYb ~ dY XYi] dXcR [ bc[rc^ gY^Z Yg [a^ccZ cRd q R[Zcin
�v~ q [R] iY f[ij¡[djYR ic[] dY [ fYRd^[]jfdjYR [\ bcii p
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�v~ �� ���� ��� �� � À � �cd � _ c [ \Z [ii ce[fd f[dcaY^np TXcR � À }� ~ ùÓ �� À }� � }� ~~ p
£~ �þþ������� � �cd 2 Ú3 Ú4 ë 5 � 6 _c dX^cc ce[fd g`RfdY^\ _ cdbccR d^j[Ra`i[dc] f[dcaY^jc\ \`fX

dX[d dXc^c j\ [ R[d`^[i ce[fd d^j[Raic 2 � 3 � 4 � ì2 dXcR
V Ó �� 7 }2 ~ # �� 7 }3 ~ 8 �� 7 }4 ~ ë �� 7 }5 ~ � � 7 }6 ~ ¢

TXc^c j\ RY g`RfdY^ \[dj\gn jRa [a^ccZ cRd YR � À q iY f[ij¡[djYR [R] []]jdjm jdnp z`hhY\c YR dXc fYRd^[^n dX[d
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