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=>?@ABC@ D EFGH IJI KL GMMNHOLJOKH FPQ RKLOJGS RPSHOLNROGPS T KOFPUH VPL MPQ
LJSW XKROPL YNSUMKH PS ILPZ KROGXK HIJRKH RJS YK TPUG[KU OP ILPUNRK GSOKLKHOGS\
UKVPLT JOGPSH PV YNSUMKH ]

^ _ `abcdefgbhda
ijk lmnopkq nr sntuvmwsvxty ktnwyj zksvnm owt{pku nt lmn| ksvxzk ul}sku xu

}t np{ ntk ~ ijk s}uk nr m}t� ntk zksvnm owt{pku �pxtk owt{pku� nt �� xu �kpp
wt{kmuvnn{ ~ ijk ntp� pxtk owt{pku nt �� }mk vjk v� xuvu �nm ln�kmu� � �� �� � � nr vjk
j�lkml p}tk owt{pk �� ��� ~ ijk s}uk nr m}t� � zksvnm owt{pku nt �� � xvj � � � xu
tnv zkm� �kpp wt{kmuvnn{ ~ �r snwmuk � ntk s}t nov}xt unqk m}t� � owt{pku o� v}�xty
vjk {xmksv uwq nr owt{pku nr m}t� pkuu vj}t � ~ ijxu � xt yktkm}p � � xkp{u ntp� } uq}pp
uwoukv nr vjk ukv nr }pp owt{pku nr m}t� � ~ � {xmksv uwq nr pxtk owt{pku � xpp o k s}ppk{
} rmkk owt{pk � }t{ } {xmksv uwq nr owt{pku � }pp k�w}p vn �� � xpp ok s}ppk{ } vmxzx}p
owt{pk ~ �k � xpp o k sntskmtk{ � xvj vjk lmnopkq nr lmn{wsxty tnt�rmkk owt{pku ~
�nm }t� rmkk owt{pk � nt �� � xv xu vmwk vj}v vjk snjnqnpny� qn{wpku � �� ��� � � �
�{k�tk{ }u ����� � ��� � � �� �� � �jkmk � �� � xu vjk v� xuv � � �� �� � nr � � � }mk �kmn
rnm �   ¡   ¢ £ �~ � vjknmkq nr ¤nmmns�u }uukmvu vjk sntzkmuk ~ ijxu snqoxt}vxnt
nr r}svu � xpp lmnzx{k } wukrwp vnnp rnm kuv}opxujxty vj}v } owt{pk xu tnv rmkk ~

¥v xu k}u� vn nov}xt tnt�rmkk owt{pku nt �� xr vjk m}t� nr vjk owt{pk xu }ppn�k{
vn ok p}myk ktnwyj ~ ¦� } vjknmkq nr §kmmk � yxzkt }t� owt{pk � nt �� � nr m}t�
¨ � �jkmk ¨ � ¢ � vjkt rnm � p}myk ktnwyj � vjk v� xuv � �� � sntv}xtu } vmxz x}p uwo�
owt{pk nr m}t� ¨ £ ¢ ~ ijk �wnvxktv � xpp o k tnt�rmkk o ks}wuk nr vjk rn ppn� xty
}mywq ktv vj}v �k xtukmv jkmk �uxtsk xv � xpp uwouk�wktvp� }llk}m nrvkt � ~ ijk {w}p
q }l � © �£�� ª �¨ £ ¢��� ª « xu tnv uwm| ksvxzk nt ypno}p uksvxntu uxtsk �jkt �
xu p}myk � � © �£�� � xpp j}zk tn ypno}p uksvxntu �jxpk spk}mp�� �¨ £ ¢��� j}u ¨ £ ¢
ypno}p uksvxntu ~ ¤ktsk vjk owt{pk �jxsj xu vjk �kmtkp � s}pp xv ¬ � j}u � ­� ��� � ¬ � ®̄ «
o� vjk pnty k°}sv uk�wktsk nr snjnqnpny�~ ijk owt{pk � ¬ � xu vjkmkrnmk tnv rmkk �
}t{ tkxvjkm xu vjk �wnvxktv �jxsj xu xvu {w}p � ¬ � ~

§xtsk xt vjxu }mywq ktv � � snw p{ j}zk okkt } rmkk owt{pk � vjkmk xu tn nouvmwsvxnt
vn vjk sntuvmwsvxnt nr tnt�rmkk owt{pku nr m}t� ¢ �nm qnmk� nt �� ~ ijk lmnopkq

±²² ± ³ ´µ¶·¸ ´µ¹º» ¼½¾¿ ·ºµ ÀÁ´»»¹Â º´µ¹ÃÄ Å Æ LGT JLÇ ±ÈÉÊË Ì ±ÍÎÊÏ Ì ±ÈÐÑÊ Ì ÍÏÒÊË Ì ±ÍÓ ÍË ]
Ô ·Õ ÖÃ×Ø» ´ÄØ Ù ¶×´»·»Å ÚKROPL ÛNSUMKH Ì ÎKVPLT JOGPSH ]
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jktsk xu mk}pp� ntk nr sntuvmwsvxty tnt�rmkk owt{pku nr m}t� pkuu vj}t ¢ nt �� ~ �k
� xpp xt{xs}vk o� ������ vjk {x�kmktsk okv�kkt vjk {xq ktuxnt nr vjk ul}sk }t{ vjk
m}t� nr vjk owt{pk ~ ¤ktsk ntk pnn�u rnm tnt�rmkk owt{pku nt �� nr lnuxvxzk snm}t� ~
ijk s}uk nr � � xu vmxz x}p � }t{ snm}t� ntk owt{pku nt � � j}zk okkt �kpp uvw{xk{ �
� xvj q }t� tnt�rmkk owt{pku nr m}t� v�n � onvj uv}opk }t{ wtuv}opk � }z}xp}opk xt
p}myk r}q xpxku ~

ijk nwvuv}t{xty �wkuvxnt xt vjxu }mk} xu �jkvjkm vjkmk k° xuvu nt � � } m}t�
v�n owt{pk �jxsj xu tnv } uwq nr v�n pxtk owt{pku ~ ijxu �wkuvxnt �}u lnuk{ o�
� wqrnm{ }t{ ¤nmmn s�u �jkt vjk� sntuvmwsvk{ vjk m}t� v�n ¤nmmn s�u�� wq rnm{
owt{pk nt � � ~ ¥t sj}m}svkmxuvxs �kmn � vjk ¤nmmn s�u�� wq rnm{ owt{pk xu vjk nt p�
�tn�t m}t� v�n owt{pk nt � � �jxsj xu tnv rmkk � k°sklv rnm q xtnm z}mx}vxntu nt xv
px�k vjk lwpp�o}s� zx} qnmljxuq u rmnq � � vn � � ~ ¥t m}t� vjmkk � vjkmk }mk owt{pku
nt � � nr }v pk}uv v�n v�lku �tn�t � } sntuvmwsvxnt {wk vn im}wvq }tt }t{ �kvvkm
}t{ xt{klkt{ktvp� o� i}tyn � }t{ } sntuvmwsvxnt nr §}u}�wm} ~ �t �  � vjkmk xu }
m}t� vjmkk owt{pk vj}v �}u sntuvmwsvk{ o� ¤nmmn s�u s}ppk{ vjk l}mktv owt{pk � }t{
vjkmk }mk z}mx}vxntu nr vjxu owt{pk ~ �l}mv rmnq vjk ¤nmmn s�u�� wq rnm{ owt{pk }t{
¤nmmn s�u ! l}mktv owt{pk �vnykvjkm � xvj vjkxm q n{x�s}vxntu� � xt sj}m}svkmxuvxs �kmn �
}pp nvjkm �tn�t lnuxvxzk snm}t� � tnt�rmkk owt{pku }mk nr snm}t� ntk ~ ijkmk }mk v�n
q }xt q kvjn{u rnm vjk sntuvmwsvxnt nr snm}t� ntk owt{pku nt �� ~ �tk sntuvmwsvxnt
yxzku twpp�snmmkp}vxnt owt{pku }t{ qnmk yktkm}pp� q }vjkq }vxs}p xtuv}tvnt owt{pku
nt �� �jkmk ¢ xu n{{ ~ ijk nvjkm sntuvmwsvxnt � nr im}wvq }tt��kvvkm }t{ }pun
i}tyn � yxzku snm}t� ntk owt{pku nt �� rnm }t� ¢ ~ "n snm}t� v�n owt{pku }mk
�tn�t nt �� �� xvj ¢ # $� xt }t� sj}m}svkmxuvxs ~

� nj}t %wq}m xt &'( � &)( {xuswuuk{ vjk sntuvmwsvxnt nr owt{pku nt �� }u �kpp
}u vjk sntuvmwsvxnt nr owt{pku nt ��*­ + , ­ ~ ¥t jxu {xuswuuxnt � jk }{{mkuuk{ }
lmno pkq �{wk vn -ku�xtk� }onwv vjk k° xuvktsk nr } r}q xp� nr m}t� v�n owt{pku
nt � � � �jkmk vjk yktkm}p owt{pk xu rmkk }t{ vjk ulksx}p ntk xu tnt�rmkk ~ ¦nvj
vjxu �wkuvxnt }t{ vjk �wkuvxnt nr vjk k° xuvktsk nr tnt�rmkk m}t� v�n owt{pku nt � �
�nvjkm vj}t vjk ¤nmmn s�u�� wqrnm{ owt{pk� �kmk vm}tup}vk{ xtvn ntk nr sntuvmwsvxty
skmv}xt owt{pku nt � � �xvj txplnvktv kt{nqnmljxuq u ~ ¥t lnuxvxzk sj}m}svkmxuvxs �
� nj}t %wq }m � vjmnwyj vjxu vm}tup}vxnt � uwsskk{k{ xt nov}xtxty k°}qlpku rnm k}sj
nr vjk v�n �wkuvxntu � xt qwsj vjk u}qk �}�~ ¥t }{{xvxnt � xt }t� sj}m}svkmxuvxs � j xu
}llmn}sj yxzku m}t� vjmkk owt{pku nt � � }u �kpp }u r}q xpxku nr m}t� vjmkk owt{pku
nt � � � �jkmk vjk yktkm}p owt{pk xu rmkk }t{ vjk ulksx}p ntk xu tnt�rmkk ~ ijkuk �kmk
}pun uvw{xk{ xt &^.( }t{ &^^( ~

¥t zxk� nr vjxu � xt vjxu l}lkm � �k pnn� }v -ku�xtk !u �wkuvxnt xt j xyjkm m}t� � nt
�� ~ ijk �wkuvxnt xu �jkvjkm vjkmk }mk r}q xpxku nr owt{pku nt �� � �jkmk vjk yktkm}p
ntk xu rmkk � }t{ vjk ul ksx}p ntk xu tnv ~ �tsk }y}xt � }u xt vjk sntuvmwsvxnt nr owt{pku
nt �� � vj xu �wkuvxnt xu tnv nr xtvkmkuv xr vjk m}t� xu vnn p}myk ~ �nm k°}qlpk � vjk
owt{pk nr ��rnmq u nt �� �vu xtvn vjk /wpkm k°}sv uk�wktsk nt ��

« ª 0 ­� ª �¢ 1 ���� �£�� ª �� ª « 2
§xtsk vjxu xu } tnt�ulpxv uk�wktsk � �k xqqk{x}vkp� sntspw{k vj}v vjk r}q xp� l}m}q kvmx�k{
o� , ­ ¯ /°v­ ��� � 0 ­� � j}u yktkmxs q kqokm k�w}p vn �¢ 1 ���� �£�� }t{ ul ksx}p
q kqokm ��jkt vjk k°vktuxnt sp}uu xu �kmn� k�w}p vn 0 ­� � �� ~

¤ktsk vjk -ku�xtk �wkuvxnt xu xtvkmkuvxty nt p� �jkt �k sntux{km r}q xpxku nr
owt{pku nt �� nr snm}t� ymk}vkm vj}t nm k�w}p vn �kmn ~ �wm lwmlnuk xt vjxu l}lkm
xu vn mkuvmxsv nwmukpzku vn }mo xvm}m� sj}m}svkmxuvxs � }t{ mkzxk� vjk sntuvmwsvxntu nr
unq k nr vjk pn� m}t� }t{ pn� snm}t� owt{pku nt �� pxuvk{ }onzk ~ ijk ntku vj}v �k
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mkzxk� }ppn� }pun } qn{x�k{ sntuvmwsvxnt vj}v smk}vku } owt{pk nr vjk u}q k m}t� �
tnv nt �� � owv nt ��*­ + , ­ ~ �wm qn{x�s}vxnt xu �wxvk }t k}u� ntk ~ ijk owt{pku
�k mkzxk� }mk }pp sntuvmwsvk{ nwv nr vjk uv}t{}m{ %nu�w p snqlpk° nt �� � �jxsj xu
vjk snqlpk° owxpv nwv nr } mkywp}m uk�wktsk nr ¢ 1 � pxtk}m rnmq u nt �� ~ �k qn{xr�
vjk sntuvmwsvxntu vn xtspw{k }pun mkywp}m uk�wktsku nt ��*­ +, ­ � �jkmk vjk {kymkku
nr vjk vkmq u xt vjk mkyw p}m uk�wktsk s}t z}m�� � xvj ntk vkmq okxty vjk �kmn {kymkk
}� tk l}m}q kvkm ~ ijxu qn{x�s}vxnt � �jxsj xu uvm}xyjvrnm�}m{ � j}u vjk lpk}u}tv
sntuk�wktsk vj}v uxtsk � �jkt vjk }� tk l}m}q kvkm xu tnt��kmn � vjk mkuvmxsvxnt nr
vjk %nu�wp snqlpk° vn vjk ��*­ �omk ulpxvu � �k ykv } r}q xp� nr owt{pku rnm �jxsj
vjk yktkm}p owt{pk xu rmkk owv vjk ulksx}p owt{pk xu tnt�rmkk ~

�wm mkuwpvu }mk }u rn ppn� u �
��� } r}q xp� nr m}t� vjmkk owt{pku nt � � � �jkmk vjk yktkm}p owt{pk xu rmkk

�}t{ tnt�vmxzx}p� �jxpk vjk ul ksx}p owt{pk xu tnt�rmkk ~
��� } r}q xp� nr m}t� vjmkk owt{pku nt � � � �jkmk vjk yktkm}p owt{pk xu vmxzx}p

�jxpk vjk ul ksx}p owt{pk xu tnt�rmkk ~
��� } r}q xp� nr m}t� vjmkk owt{pku nt � � � �jkmk vjk yktkm}p owt{pk xu rmkk

�}t{ kxvjkm vmxz x}p nm tnt�vmxz x}p� �jxpk vjk ul ksx}p owt{pk xu tnt�rmkk ~
�� � } r}q xp� nr snm}t� �kmn owt{pku nt �� �¢ kzkt� � �jkmk vjk yktkm}p owt{pk

xu rmkk �}t{ kxvjkm vmxzx}p nm tnt�vmxz x}p� �jxpk vjk ul ksx}p owt{pk xu tnt�
rmkk ~

��� } r}q xp� nr snm}t� �kmn owt{pku nt �� �¢ n{{ � ¢ # �� � �jkmk vjk yktkm}p
owt{pk xu rmkk �}t{ tnt�vmxzx}p� �jxpk vjk ul ksx}p owt{pk xu tnt�rmkk ~

� xuuxty rmnq nwm mkuwpvu }mk �
	 } r}q xp� nr snm}t� �kmn owt{pku nt �� �¢ n{{ � ¢ # �� � �jkmk vjk yktkm}p

owt{pk xu vmxz x}p �jxpk vjk ul ksx}p owt{pk xu tnt�rmkk ~ �mnq nwm lnxtv nr
zxk� � vjk s}uk ¢ ¯ � xu ulksx}p o ks}wuk �k s}t k°lpnxv q }t� {x�kmktv
sntuvmwsvxntu nt � � � vj}v nr im}wvq}tt��kvvkm }t{ vj}v nr §}u}�wm} � }u
�kpp }u vjk ¤nmmns�u sntuvmwsvxnt nt �  ��jxsj s}t ok mkuvmxsvk{ vn � � �
}t{ vjk qkvjn{ nr � nj}t %wq }m ~ �nm jxyjkm kzkt {xq ktuxnt}p ul}sku �
�k j}zk ntp� vjk sntuvmwsvxnt nr im}wvq }tt��kvvkm vn k°lpnxv ~

	 } r}q xp� nr m}t� v�n owt{pku nt � � � }u xt -ku�xtk !u nmxyxt}p �wkuvxnt � xt
�kmn sj}m}svkmxuvxs ~ �mnq nwm lnxtv nr zxk� � xt sj}m}svkmxuvxs �kmn � vjkmk
xu ntp� ntk �tn�t m}t� v�n owt{pk nt � � � }t{ xv mkuxuvu vjk �xt{ nr
k°lpnxv}vxnt vj}v �nm�k{ rnm nwm nvjkm s}uku ~ 
 ~ �vv}zx}tx j}u lnxtvk{
nwv }t k°lp}t}vxnt rnm vjxu mkuxuv}tsk ~ ijk qn{x�k{ sntuvmwsvxntu �k
q }�k okpn� }mk uxq xp}m vn ¤nmmn s�u ! tnvxnt nr } �kxyjvk{ lwpp�o}s� �jxsj
s}t ok smk}vk{ rnm owt{pku � xvj } � � ymnwl nr u�qqkvmxku ~ ijk ¤nmmns�u�
� wq rnm{ owt{pk j}u ntp� } {xusmkvk ymnwl nr u�qqkvmxku ~

	 nt � � � }t{ yxzkt vjmkk {kymkku � } r}q xp� nr owt{pku nt � � �jkmk vjk
yktkm}p owt{pk xu } uwq nr pxtk owt{pku nr vjnuk {kymkku �jxpk vjk ul ksx}p
ntk xu tnt�rmkk ~ ¦nvj im}wvq }tt��kvvkm }t{ ¤nmmn s�u sntuvmwsvxntu yxzk
}mxvjq kvxs uk�wktsku rnm vjk {kymkku � �jxpk §}u}�wm} !u sntuvmwsvxnt yxzku
kzkt {kymkku ~

ijk }wvjnmu �nwp{ px�k vn vj}t� 
 ~ �vv}zx}tx rnm snmmkulnt{ktsk nt vjkuk
vnlxsu ~ ijk vjxm{ }wvjnm �nwp{ px�k vn vj}t� �wt�� w� ¤�}ty rnm }t xtzxv}vxnt vn
% ¥� § � }t{ rnm jxu kt�wxm� }onwv {krnmq xty m}t� vjmkk owt{pku �jxsj uv}mvk{ vj xu
�nm� � }t{ }pun 
jkton � xt rnm }t xtzxv}vxnt vn vjk sntrkmktsk nt ¤xpo kmv §sjkqku �



� � � ����� ����	 
 ��	�
 ����	
�� 
 ��� � � �	������	 	��

�ksvnm ¦wt{pku }t{ vjkxm xtvkmlp}� � xvj � klmkuktv}vxnt ijknm�� �jkmk vjxu �nm�
�}u lmkuktvk{ ~

� _ � �� � d��f � gd	 
 ���
�kv 
 mklmkuktv kxvjkm �� nm ��*­ + , ­ nzkm } �kp{ � ~ �k � xpp {ktnvk o� ��

vjk ym}{k{ lnp�tnq x}p mxty �jxsj xt vjk �muv s}uk xu � &
 � � 
 ­ � 2 2 2 � 
 � ( ��jkmk vjk
 � !u nr {kymkk ntk yxzk } o}uxu nr pxtk}m rnmq u nt �� � }t{ xt vjk uksnt{ s}uk xu� &
 � � 
 ­ � 2 2 2 � 
 �*­ � �( ��jkmk vjk 
 � !u nr {kymkk ntk yxzk } o}uxu nr pxtk}m rnmq u nt
��*­ }t{ � nr {kymkk �kmn xu vjk l}m}q kvkm nt , ­ ¯ §lks � &�(� ~

�k � xpp pkv �� �� � {ktnvk vjk ln�km nr vjk j�lkmlp}tk pxtk owt{pk nt �� nm
vjk lwpp�o}s� nr �� �� � nt ��*­ ~ � ypno}p uksvxnt nr �� �� � � xpp o k } rnmq xt ��
nr {kymkk � ~ �nm } owt{pk � nt 
 � �k {ktnvk o� � �� �� � vjk ym}{k{ �� qn{wpk� � ��� � �
 � � �� �� ~�kv wu kuv}opxuj tnv}vxnt rnm %nu�wp snqlpk°ku ~�kv �� � � ­ � 2 2 2 � �� ok } uk�wktsk nr jnqnyktknwu rnmq u nt 
 ~ ¦� vjxu �k q k}t
} uk�wktsk nr jnqnyktknwu kpkq ktvu sjnukt rmnq �� ~ �kv � � k�w}p vjk {kymkk nr� � ~ �kv � ­ ¯ � �

��� � ��� �£� � � � �jkmk �� � �­ � 2 2 2 � �� xu } o}uxu rnm vjk {xmksv uwq ~�kv � � ¯ �� � ­ ~ �k {ktnvk � �� � � �� �    � � �! o� � �� �� """�! rnm ujnmv }t{ �jkt
¡­ # ¡� # 2 2 2 ¡� � vjkuk � xpp o k nwm o}uxu zksvnmu nr sjnxsk rnm � � � }llk}mxty � xvj
�� �£� �� £ � �� £    £ � �! � ~ ijk %nu�wp q }l rmnq � �$ ­ vn � � xu yxzkt o� % � ���� ��jkmk &��� ' xu vjk {w}p o}uxu vn &� � ' ~ �k � xpp wuk } q }vmx° mklmkuktv}vxnt nr vjk
%nu�wp q }l � �jkmk vjk o}uku nr � �$ ­ }t{ � � }mk nm{kmk{ pk°xsnym}ljxs}pp� o�
qwpvx�xt{k° � s}ppxty vjk q}vmx° ( � ~ §n rnm k°}qlpk � � ­� xu q }llk{ vn ��� ­ £ � ­�� �
}t{ xr � ¯ � � vjkt vjk ux°vj snpwqt nr ( ­ xu )« �� « £� ­ «*© ~

ijk mkuwpvxty snqlpk° �� + � ( + � xu s}ppk{ vjk %nu�wp snqlpk° nt 
 snmmkulnt{�
xty vn vjk uk�wktsk �� � � ­ � 2 2 2 � �� ~ �k {ktnvk o� ¬ � vjk xq }yk nr vjk %nu�wp q }l
yxzkt o� ( � ~

ijkmk }mk vjmkk s}uku �k � xpp o k xtvkmkuvk{ xt ~
	 ¥r 
 ¯ �� }t{ vjk uk�wktsk xu �� � � ­ � 2 2 2 � �� � } mkyw p}m uk�wktsk nr ¢ 1 �

jnqnyktknwu rnmq u �tkskuu}mxp� nr lnuxvxzk {kymkk� nt 
 � vjkt vjk %nu�wp
snqlpk° xu k°}sv � }t{ vjk xq }yk ¬ � nr vjk %nu�wp q }l ( � �xpp o k } zksvnm
uwo�owt{pk nr � � nr m}t� ,�� - ~ ¬ � xu yktkm}vk{ o� xvu ypno}p uksvxntu �xt
z}mxnwu v� xuvu� � �� �� """�!. � ~ /}sj ¬ � xu tnt�rmkk � rnm « # / # ¢ ~

	 ¥r 
 ¯ �� }t{ vjk uk�wktsk xu �� � � ­ � 2 2 2 � ��$ ­ �jkmk �� � � ­ � 2 2 2 � �� xu }
mkywp}m uk�wktsk nr ¢ 1 � jnqnyktknwu rnmq u nt 
 }t{ ��$ ­ xu vjk wtxv
kpkq ktv �� vjkt vjk %nu�wp snqlpk° xu ulpxv k°}sv � }t{ k}sj ¬ � xu } {xmksv
uwqq}t{ nr � � � jktsk rmkk ~

	 ¥r 
 ¯ �� }t{ vjk uk�wktsk xu �� � � ­ � 2 2 2 � ��$ ­ �jkmk �� � � ­ � 2 2 2 � �� xu }
mkywp}m uk�wktsk nr ¢ 1 � jnqnyktknwu rnmq u nt 
 }t{ ��$ ­ xu vjk �kmn
kpkq ktv � vjkt vjk %nu�wp snqlpk° xu vjk {xmksv uwq nr v�n snlxku nr vjk
%nu�wp snqlpk° nt �� � � ­ � 2 2 2 � �� � �jkmk vjk uksnt{ xu ujxrvk{ xt ym}{xty
o� ntk ~ ¥t l}mvxswp}m � vjk %nu�w p snqlpk° xu k°}sv }t{ ¬ � xu } zksvnm
owt{pk �jxsj xu tnt�rmkk xt vjk m}tyk « # / # ¢ 1 �~

	 ijk 01��2��2 3 �0456 ��78 69: xu �jkt 
 ¯ �� }t{ vjk mkywp}m uk�wktsk
xu &;� � ;­ � 2 2 2 � ;� ' � �jkmk vjkuk }mk xt{klkt{ktv pxtk}m rnmq u nt �� ~ ijk
owt{pku ¬ � }mk vjkt vjk wuw}p owt{pku nr / �rnmq u 0 � nt �� ~
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 �� ��  
�jkt �k }mk pnn�xty rnm {krnmq }vxntu � �k � xpp o k sntux{kmxty vjk s}uk 
 ¯

�� +, ­ � }t{ {k}p � xvj mkywp}m uk�wktsku nr vjk rnmq �� � � ­ � 2 2 2 � ��$ ­ �jkmk ��$ ­ ¯ �
xu vjk }� tk l}m}qkvkm nr {kymkk « }t{ �� � � ­ � 2 2 2 � �� xu } mkywp}m uk�wktsk nt �� �
tnv {kl kt{xty nt � ~ ijxu � xpp y xzk mxuk vn owt{pku ¬ � nt �� + , ­ � �jxsj � xpp o k
zxk�k{ }u } r}q xp� nr owt{pku nt vjk �omku �� nr vjk lmn{wsv ~ � jkt �k pnn� }v }
�omk �� nzkm } tnt�kmn z}pwk � u}� �� nr � � vjk mkuvmxsvxnt nr ¬ � �xpp ok } uwq nr pxtk
owt{pku � uxtsk vjk %nu�wp snqlpk° � xpp ulpxv ~ ¦wv vjk mkuvmxsvxnt vn vjk ulksx}p �omk� ¯ « � xpp o k tnt�ul pxv ~ �� jkt / ¯ �� vjxu mk�smk}vku vjk o}t}p k°}qlpk nov}xtk{
rmnq vjk /wpkm uk�wktsk vj}v �k {kusmxok{ xt vjk xtvmn{wsvxnt ~�

� _ �f ���gdcc���bhda �fae ��� _
�kv 
 ¯ �� ok n{{ {xq ktuxnt}p � � xvj ¢ # � ~ �kv �� ¯ � &
 � � 
 ­ � 2 2 2 � 
 � (

ok vjk wt{kmp�xty lnp�tnq x}p mxty ~ �jnnuk } mkywp}m uk�wktsk nr pxtk}m rnmq u;� � ;­ � 2 2 2 � ;� ~ ijkt vjk rnppn� xty xu vjk 7 ���2 rnm } m}t� ¢ £ � owt{pk � � � nt �� �

« ª �� �£�� �*�� 	$ ��
� 	*��
� 	"""	*�� 	$ �� �
££££££££££££££££££££ª �¢ 1 ���� ��� 	�� 	"""��
� 	�� �££££££££££ª �� ��� ª « 2
¥t nvjkm �nm{u �

	 vjxu uk�wktsk xu } snqlpk° �nozxnwu rmnq vjk q }vmxsku nr vjk q }lu� �
	 vjk pkrv j}t{ q}l xu }t xt| ksvxnt nr zksvnm owt{pku �uxtsk vjk q }l xu tkzkm

�kmn }v }t� lnxtv nr �� � �
	 vjk mxyjv j}t{ q }l xu } uwm| ksvxnt nr zksvnm owt{pku �uxtsk }y}xt vjk q}l

xu tkzkm �kmn }v }t� lnxtv nr �� � ~
¤ktsk vjk jnqnpny� }v vjk q x{{pk xu } zksvnm owt{pk � � � nr m}t� ¢ £ �~ �ijk n{{tkuu
nr ¢ xu mk�wxmk{ oks}wuk vj xu qnt}{ xu l}xmxty vjk pxtk}m rnmq u ~� ijk owt{pk xu tnt�
rmkk o ks}wuk vjk mxyjv j}t{ q }l xu tnv uwm| ksvxzk nt vjk pkzkp nr ypno}p uksvxntu xt
{kymkk £�� }t{ jktsk vjk � �q n{wpk � ­� ��� �� � xu tnt��kmn }t{ ¤nmmn s�u ! vjknmkq
}llpxku ~

ijxu sntuvmwsvxnt xu k}uxp� q xq xs�k{ nzkm 
 ¯ �� + , ­ � �jkt �� xu 9�9�
{xq ktuxnt}p ~ �kv �� ¯ � &
 � � 
 ­ � 2 2 2 � 
 � � �( ok vjk wt{kmp�xty lnp�tnq x}p mxty nr
 ~ �kv �� � � ­ � 2 2 2 � �� � � ok } mkywp}m uk�wktsk xt �� nr jnqnyktknwu rnmq u nr {kymkk
¢ 1 �� ¢ � ¢ £ �� 2 2 2 � �� « � �jkmk �� � � ­ � 2 2 2 � �� }mk rnmq u nt �� xvukpr � xt{klkt{ktv nr� ~ �k sntuvmwsv } qnt}{ nt 
 }u rnppn� u �
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�
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�

1 ¡� ��� 	�� 	"""	�� 	��£££££££££ª �� �¢ 1 �
�

� ª « 2
�wm sjnxsk nr {kymkku q }�ku vjxu } z}px{ snqlpk° ~ ¦� xtul ksvxnt nr vjk m}t�u nr vjk
v�n q }vmxsku }v k}sj lnxtv nr 
 � �k ukk vj}v vjxu xu vjk qnt}{ nr } zksvnm owt{pk
� nt �� + , ­ � nr m}t� ¢ ~ �ntux{km vjk yktkm}p q kqokm nr vjxu r}q xp� nr m}t� ¢
owt{pku nt �� � �jkt �� xu vjk �omk nzkm } lnxtv � ®̄ « ~ ¦nvj vjk pkrv j}t{ q}l
}t{ vjk mxyjv j}t{ q }l nr vjk qnt}{ }mk k}uxp� ukkt vn ok ul pxv xt vj xu s}uk ~ ¤ktsk
rnm � ®̄ « � u}� � ¯ �� � �� ­ xu vjk uwq nr pxtk owt{pku ���� ­�� �£ �$ ­� 1 ¡� ~ �t vjk
nvjkm j}t{ � �jkt � ¯ « � vjk qnt}{ xu } q xtxq }p qnt}{ nt �� � }t{ nwm k}mpxkm
}mywq ktv � ujn� xty vj}v vjk twpp�snmkpp}vxnt owt{pk xu tnt�rmkk � xu k�w}pp� z}px{ xt
ujn� xty vj}v � ��� xu tnv rmkk ~

ijxu q nt}{ xu un uxqlpk vj}v �k s}t }pvkm {kymkku nr vjk jnqnyktknwu kpkq ktvu
vn unq k k°vktv ~ ¤kmk xu }tnvjkm sjnxsk � sjnnuk � ­ � 2 2 2 � ��*­ }pp nr vjk u}q k {kymkk �
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k�w}p vn �$ ­� � }t{ �� nr {kymkk ¢ 1 � }u okrnmk ~ "n� vjk qnt}{ pnn�u px�k

« ª �� �£ ¢ 1 �
�

� �*� 	$ �� 	*��
� 	"""	$ �� �
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�� �£ ¢ 1 �
�
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�
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¥v rn ppn� u xt vjxu s}uk vj}v vjk yktkm}p �omk � �� ­ ¯ �¢ £ ���� � } vmxz x}p owt{pk ~ §n �
nt kzkt {xq ktuxnt}p lmn| ksvxzk ul}sku � �k s}t �t{ r}q xpxku nr snm}t� �kmn owt{pku
�jkmk vjk ul ksx}p owt{pk xu tnt�rmkk }t{ vjk yktkm}p owt{pk xu rmkk � nm kzkt vmxz x}p ~
¥t r}sv � }rvkm tnmq }px�xty � �k s}t q }�k vjk yktkm}p �omk vn o k }t�vjxty �k �}tv
}u pnty }u vjk {kymkku nr vjk uwqq}t{u }mk u�qqkvmxs }mnwt{ �kmn ~ ¤n�kzkm � vj xu
sntuvmwsvxnt {nku tnv �xkp{ rmkk yktkm}p �omku �jkmk � rnm k°}qlpk � vjk �muv �jkmt
sp}uu xu n{{ ~

� _ �c�fb	 �aa���bb�c �fae ��� _
ijk sntuvmwsvxnt nr twpp�snmmkp}vxnt owt{pku � {kusmxo k{ }onzk � �nm�u ntp� nt

n{{ {xq ktuxnt}p lmn| ksvxzk ul}sku ~ � sntuvmwsvxnt {wk vn im}wvq }tt��kvvkm }t{ �
xt{klkt{ktvp� o� i}tyn � smk}vku owt{pku nr m}t� ¢ £ � nt }t� {xq ktuxnt}p lmn�
| ksvxzk ul}sk ~ i}tyn !u }llmn}sj xu vn lkmrnmq �jkmt sp}uu s}pswp}vxntu nt owt{pku
}llk}mxty xt vjk uv}t{}m{ %nu�wp snqlpk° � �jxsj �k s}ttnv k}uxp� q xq xs� xt nwm
ukvvxty rnm {krnmq }vxntu ~ ¤n�kzkm � im}wvq }tt��kvvkm yxzk } qnmk k°lpxsxv snt�
uvmwsvxnt xt vkmq u nr vjk o}uku }t{ q }vmxsku nr vjk %nu�wp snqlpk° }t{ vjxu mk}{xp�
s}mmxku nzkm vn vjk ukvvxty rnm {krnmq }vxntu � lmnzx{k{ unqk s}mk xu v}�kt vn ktuwmk
jnqnyktkxv� nr q }lu ~ ��}usxtx &�( j}u }pun q }{k z}mx}vxntu nr vjkuk owt{pku vn
sntuvmwsv ��kxyjvk{ i}tyn owt{pku !~�

ijk sntuvmwsvxnt nr vjk im}wvq }tt��kvvkm owt{pk xu }sjxkzk{ o� sntux{kmxty
ypno}p uksvxntu nr 0 ­ nt �� ~ � uxty vjk mkywp}m uk�wktsk 
 � � 
 ­ � 2 2 2 � 
 � nt �� � }t{
vjk uv}t{}m{ %nu�wp snqlpk° � + owxpv nwv nr xv � 0 ­ ��� j}u } o}uxu nr ,�$ ­� - ypno}p
uksvxntu yxzkt o� � �� ��jkmk ¡ # � � �jxsj yktkm}vk vjk owt{pk }v k}sj lnxtv nr �� ~
¤n�kzkm � im}wvq}tt��kvvkm noukmzk vj}v | wuv �¢ £ � uksvxntu uw� sk vn yktkm}vk
vjk owt{pk 0 ­ ��� }v k}sj lnxtv � yxzkt o� vjk rnppn� xty ukv �

& �
����$�� �

� �� 	� ¯ �� � � 2 2 2 � �¢ £ �' 2

§n rnm k°}qlpk � nt � � � �zk uksvxntu �� ­ � ��� � ��� 1 � ­� � � ­� � ��� yktkm}vk 0 ­ ��� ~
ijk lmnnr xu nozxnwu �jkt �k pnn� }v vjk mklmkuktv}vxnt nr vjkuk uksvxntu wt{km vjk
xtspwuxnt 0 ­ 
 � ­ ~ �nm k°}qlpk � xt vjk s}uk nr � � � �k ykv vjk � snpwqtu nr vjk
q }vmx° �

��
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"n� � vn zkmxr� vj}v vjkuk � uksvxntu yktkm}vk vjk m}t� � owt{pk 0 ­ ��� nt � � }v k}sj
lnxtv � xv xu ktnwyj vn ujn� vj}v unq k � + � q xtnm nr vjk q}vmx° xu tnt�z}txujxty
}v k}sj lnxtv nr � � ~ ¦wv xv xu kzx{ktv vj}v qn{wpn 
 � � 
 ­ � 2 2 2 � 
 �*­ � } � + � wllkm
vmx}tywp}m q}vmx° s}t ok k°vm}svk{ � xvj 
 � }pnty vjk {x}ynt}p ~ ijxu }mywq ktv
spk}mp� }pun �nm�u xt vjk s}uk nr yktkm}p ¢ � y xz xty im}wvq}tt��kvvkm !u noukmz}vxnt ~
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�kv � ok vjk �kmtkp nr vjk xt{wsk{ uwm| ksvxnt �
« ª � ª � ��*­�� ­ & �

����$�� �
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¥t vjxu s}uk � � xu } m}t� ¢ £ � owt{pk nt �� � }t{ xu tnv } uwq nr pxtk�
owt{pku uxtsk vjk q }l vn 0 ­ ��� {nku tnv uwm| ksv ntvn }pp vjk ypno}p uksvxntu � jktsk
� ­ ��� � � �£��� ®̄ « ~

� xvj vjxu k°}qlpk vn rn ppn� � �k j}zk } im}wvq }tt��kvvkm v�lk sntuvmwsvxnt nr
} r}q xp� nr m}t� ¢ owt{pku nt �� � �jkmk vjk yktkmxs owt{pk xu } uwq nr pxtk owt{pku
}t{ vjk ulksx}p ntk xu tnv � nov}xtk{ }u rnppn� u ~

� xmuv sjnnuk } mkywp}m uk�wktsk �� � � ­ � 2 2 2 � �� � ��$ ­ ¯ � nt �� + , ­ � �jkmk�� � � ­ � 2 2 2 � �� xu } mkywp}m uk�wktsk nt �� � xt{kl kt{ktv nr � � � xvj {kymkk � � k�w}p vn� � ¯ ¢ 1 � £ ¡ ~ �ntux{km vjk %nu�w p snqlpk° � + nt �� +, ­ yxzkt o� vjxu uk�wktsk �
}t{ sntux{km ¬ ­ ~ /}sj uwq � % ����$�� � � �� � xu } � �7 �� 9�9�50 uksvxnt nr ¬ ­ �� � � rnm
�   �   �¢ 1 �~ ijkuk �¢ 1 � uksvxntu yktkm}vk vjk m}t� ¢ 1 � owt{pk ¬ ­ � o� }t
}mywq ktv o}uk{ wlnt q }vmxsku vj}v xu x{ktvxs}p vn vjk }mywq ktv }onzk ~ ijk �kmtkp
xu vjkmkrnmk } owt{pk � nt 
 ¯ �� + , ­ � nr m}t� ¢ � �jkmk

« ª � ª � ��$ ­�� ­ & �
����$�� �

� �� '�� �£� � ª ¬ ­ ª « 2

�jkt � ®̄ « � u}� � ¯ �� vjk mkuvmxsvxnt vn vjk �omk �� xu vmxz x}p oks}wuk ¬ ­�� ­ xu
vmxz x}p nt vjxu �omk }t{ vjk q }vmx° nr vjk mklmkuktv}vxnt nr vjk �¢ 1 � uksvxntu
ujn� u k°lpxsxv p� } ulpxvvxty o ks}wuk nr vjk wllkmqnuv {x}ynt}p � xvj ¢ 1 � snlxku nr� ~ � jkt � ¯ « � vjk mkuvmxsvxnt ¬ ­��� j}u } uwqq}t{ nr �� � �kv vjk �¢ 1 � uksvxntu
�k j}zk sjnukt {n tnv q }l ntvn vjk yktkm}vxty uksvxnt nr vjxu �� ~ ¤ktsk � ���
lxs�u wl } tnt��kmn kpkq ktv xt � ­� rmnq vjk k°}sv uk�wktsk snttksvxty � ��� }t{
¬ ­��� ~ ¤ktsk � o� ¤nmmns�u ! vjknmkq � � ��� xu tnt�rmkk ~

ijk yktkm}p owt{pk xt vjxu s}uk xu ukkt vn ok � ��$ ­���$ ��� �£� � ~ §n �k j}zk
nov}xtk{ } r}q xp� nr m}t� ¢ owt{pku nt �� �jkmk vjk yktkm}p owt{pk xu rmkk �owv
tnv vmxz x}p� � }t{ vjk ul ksx}p owt{pk xu tnv rmkk ~ ijk snqoxt}vnmxsu nr im}wvq }tt�
�kvvkm !u sntuvmwsvxnt rnmsku vjk {kymkku nr vjk yktkm}p owt{pku vn o k }p�}�u xt }
tnt�vmxz x}p }mxvjq kvxs uk�wktsk �lmnzx{k{ 
 ¯ �� +, ­ j}u {xq ktuxnt # � � ~ ¤ktsk
vjk v�l ku nr {kymkku }ppn�k{ rnm vjk yktkm}p owt{pk xt vjk r}q xp� }mk �wxvk mkuvmxsvk{ ~
¥t l}mvxsw p}m � xv {nku tnv lmnzx{k }t k°}qlpk �jkmk vjk yktkm}p owt{pk xu vmxz x}p ~

� _ �����fc� �� �fae ��
ijk im}wvq}tt��kvvkm sntuvmwsvxnt }onzk yxzku } r}q xp� nr m}t� � owt{pku

nt � � � �jkmk vjk yktkm}p owt{pk xu rmkk � }t{ vjk ul ksx}p owt{pk xu tnv ~ �rvkm
tnmq }px�xty � vjk yktkm}p �omk xu nr vjk rnmq �� � �� ��� � �� ��� ~ � pk}mp�� o� lwpp�
o}s�u zx} q }lu rmnq � � vn � � � ntk s}t }mm}tyk vjk yktkm}p �omk vn ok nr vjk rnmq
�� � �� �� � � �� ��� � � �9 	 }t� }mxvjq kvxs lmnymkuuxnt nr {kymkku xu }sjxkz}opk ~ in
ykv k°}qlpku �jkmk vjk yktkm}p �omk xu tnv nr vjxu rnmq � } {x�kmktv m}t� vjmkk owt{pk
sntvmwsvxnt nt � � {wk vn §}u}�wm} s}t ok wuk{ ~ � vmk}vq ktv nr vjxu sntuvmwsvxnt
s}t ok rnwt{ xt &^( ~ ijk vmk}vq ktv {kusmxok{ okpn� xu }t}pnynwu vn } {xuswuuxnt xt
&
( ~

ijk sntuvmwsvxnt nr §}u}�wm} !u m}t� vjmkk owt{pk xu }pun o}uk{ � px�k im}wvq }tt�
�kvvkm !u owt{pk � nt } %nu�wp snqlpk° nt � � � vjnwyj tnv vjk uv}t{}m{ ntk ~ ijk
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{x�kmktsk xu vj}v �jxpk vjk im}wvq}tt��kvvkm m}t� vjmkk owt{pk }llk}mu }u vjk
�kmtkp nr } uwm| ksvxnt

��� �£�� ª 0 ­� � �
§}u}�wm} !u owt{pk }llk}mu }u vjk jnqnpny� nr } qnt}{ nr vjk rnmq

« ª ��� ª ��� ª ¬ ­ ª « 2
�jkmk �k {n tnv ulksxr� jkmk vjk mkywp}m uk�wktsk � tnm vjk {kymkku xt vjk qnt}{
}onzk ~

¥t �j}v rnppn� u � 
 �xpp o k kxvjkm � � nm � � + , ­ � }t{ �k � xpp v}�k } mkyw p}m
uk�wktsk �� � � ­ � �� � �� � �� nt 
 ~ �¥t } sj}tyk rmnq lmkzxnwu k°}qlpku � �jkt 
 ¯
� � + , ­ � xv � xpp o k �� �jxsj � xpp o k � � }t{ vjk nvjkmu } mkywp}m uk�wktsk nt � � ~�

¥t vjk %nu�wp snqlpk° nt vjk }onzk mkywp}m uk�wktsk � uwo| ksv vn vjk snt{xvxntu
nr jnqnyktkxv�� mklp}sk vjk vkt o}uxu kpkqktvu nr � � o� } tk� o}uxu �jkmk ��� }t{
� ­� }mk mklp}sk{ o� ��� 1 � ­� � ��� £ � ­� ~ ¬ ­ xu yktkm}vk{ o� vjk txtk o}uxu kpkq ktvu
}rvkm pk}zxty nwv ��� £ � ­� �vj xu rn ppn� u rnm xtuv}tsk � rmnq vjk uvmntykm noukmz}vxnt
nr im}wvq}tt��kvvkm� ~ §xtsk ¬ ­ j}u m}t� rnwm � vjk �kmtkp nr vjxu uwm| ksvxnt o� txtk
snlxku nr �� j}u m}t� �zk ~
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