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qlh฀ slhu«flhql฀ uxfkx฀ reurwrzhjr฀ z฀ rexgrzlh฀ phwdorzhm฀
w|sx฀�฀zj฀�	�฀ÌÐÏÓÝ฀
dnr฀grgdwnrzh฀slhu«flhqlh฀xv}f}hoñ
qldm�fh฀ prqwrzdqr฀ xv}f}hoqlhqld฀ odphorzhÝ฀ �rgf}dv฀
zsurzdg}dqld฀ zd n¥z฀ z฀ nodwnl฀ zdofrzqlf}h฀ }rvwd r฀
xv}nrg}rq|fk฀rnÝ฀ËÎĖ฀slhu«flhql฀w|sx฀�Ý฀�v}f}hoqlhqld฀wh฀
}dvw�slrqr฀ slhu«flhqldpl฀ ���������ð���ð���
�฀
z|nrqdq|pl฀ õ}h฀ z}jo�gx฀ qd฀ whpshudwxu�ö฀ }฀ pdwhuld x฀
��ÐËÓÝ฀�lhu«flhqlh฀odphorzh฀}dvw�slrqr฀�ñulqjdplÝ฀�฀}dñ
vwrvrzdqlhp฀qrzhjr฀ur}zl�}dqldâ฀vnr¡f}| |฀vl�฀wuxgqr«fl฀
prqwd¸rzhÝ฀

�	��������
÷Êø฀�dwdorjl฀�up|฀�����฀�dvldqrÝ
÷Ëø฀�hssl฀�Ýâ฀�nxoduf}|n฀�ÝÞ฀�lhu«flhqlh฀w|sx฀���
�Ĩ฀฀zd n¥z฀zdoñ
fdunlÝ฀�rqihuhqfmd฀pl�g}|qdurgrzd฀ç�v}f}hoqlhqld฀l฀whfkqlnd฀xv}f}hoñ
qldqld฀pdv}|q฀l฀xu}�g}h¡åâ฀�urf dz−�xgrzd฀�gu¥m฀ËÓÓÐÝ
÷Ìø฀
d |฀srudgqln฀kxwqlndÝ฀�udfd฀}elrurzd฀srg฀uhgÝ฀�Ý฀�ov}dndâ฀�|ñ
gdzÝ฀�¥uqlf}rñ�xwqlf}hâ฀�dwrzlfh฀ÊÒÏÓÝ
÷Íø฀�reuxfnl฀�ÝÞ฀�rgvwdz|฀nrqvwuxnfml฀ l฀ hnvsordwdfml฀zdofrzqlÝ฀�|ñ
gdzqlfwzr฀çGo�vnåâ฀�dwrzlfh฀ÊÒÐÌÝ
÷Îø฀�holnry฀�Ý฀ 	ÝÞ฀�urmhnwrzdqlh฀ l฀ exgrzd฀zdofrzqlÝ฀�d¡vwzzh฀�|ñ
gdzqlfwzr฀�hfkqlf}qhâ฀�dwrzlfh฀ÊÒÎÊÝ
÷Ïø฀��ñÑÑð
ñÐÌÓÏÐÝ฀�lhu«flhqlh฀xv}f}hoqldm�fh฀zd |฀reurwrzh฀
ó฀zj฀	��Ý฀�|pldu|฀qrplqdoqh฀l฀wrohudqfmhÝ
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�dgdqld฀zroqrelh¸q|fk฀vloqln¥z฀k|gudxolf}q|fk฀
w rf}nrzrĄsurplhqlrz|fk

�uriÝ฀
dfhn฀�lqnâ฀gu฀lq¸Ý฀
duhn฀�r}gdoln฀l฀gu฀lq¸Ý฀�qgu}hm฀�rvxfnl฀sudñ
fxm�฀z฀�dwhgu}h฀
dv}|q฀�rerf}|fkâ฀�ds�g¥z฀l฀�whurzdqld฀�rolwhfkqlñ
nl฀;¥g}nlhmÝ

�surzdg}hqlh
�rqvwuxnfmh฀r฀plqlpdoq|fk฀su�gnr«fldfk฀n�wrz|fk฀rg฀Ó฀
gr฀ ÊÓ฀ reuðplq฀ l฀ pdnv|pdoq|fk฀ su�gnr«fldfk฀ zlurzdqld฀
rg฀ÊÎÓ฀gr฀ËÎÓ฀reuðplq฀}dolf}d฀vl�฀gr฀zroqrelh¸q|fk฀vloqlñ
n¥z฀k|gudxolf}q|fk฀ ÷Êøâ฀ ÷ËøÝ฀�hjr฀ w|sx฀ vloqlnl฀z|nd}xm�฀
}groqr«�฀s |qqhjr฀uxfkx฀su}|฀qlhgx¸|fk฀su�gnr«fldfk฀reñ
urwrz|fkâ฀d฀}h฀z}jo�gx฀qd฀z|vrnlh฀fk rqqr«fl฀mhgqrvwnrñ
zh฀ur}zlmdm�฀qd฀zdoh฀z|m«flrz|p฀õeh}฀grgdwnrzhm฀su}hñ
n dgql฀phfkdqlf}qhmö฀}qdf}qh฀prphqw|฀reurwrzh฀l฀}฀whjr฀
srzrgx฀v�฀qd}|zdqh฀wdn¸h฀vloqlndpl฀z|vrnrprphqwrz|ñ
plÝ฀ �฀ sru¥zqdqlx฀ }฀ xn dghp฀ vloqln฀ v}|enrelh¸q|ñsu}hñ
n dgqld฀phfkdqlf}qdâ฀rslv|zdqh฀nrqvwuxnfmh฀õz฀sru¥zq|ñ
zdoq|p฀rev}du}h฀sudf|ö฀rvl�jdm�฀z|¸v}�฀vsudzqr«�฀fd ñ
nrzlw�â฀ flv}hm฀ sudfxm�â฀ pdm�฀ pqlhmv}h฀ z|pldu|฀ l฀ ohsv}|฀
vwrvxqhn฀pdv|฀gr฀ur}zlmdqhm฀prf|Ý฀�g}qdf}dm�฀vl�฀wdn¸h฀
ohsv}�฀g|qdpln�฀ur}uxfkxâ฀fr฀mhvw฀nrqvhnzhqfm�฀nru}|vwñ
qlhmv}hjr฀ vwrvxqnx฀ prphqwx฀ qds�grzhjr฀ gr฀ pdvrzhjr฀
prphqwx฀eh}z dgqr«fl฀zluqlndÝ฀�|ud¶qh฀v�฀u¥¸qlfh฀pl�ñ
g}|฀vloqlndpl฀zroqrelh¸q|pl฀ l฀ v}|enrelh¸q|plâ฀ wdn฀srg฀
z}jo�ghp฀nrqvwuxnfmlâ฀mdn฀l฀}dvdg|฀g}ld dqldÝ฀�x¸�฀fk rqñ
qr«�฀ mhgqrvwnrz�â฀ sr}d฀ }dvwrvrzdqlhp฀ gx¸hm฀ olf}e|฀ nrñ
p¥u฀urerf}|fk฀r฀gx¸hm฀rem�wr«flâ฀pr¸qd฀x}|vnd�฀grgdwnrñ
zr฀sr฀}zlhornurwqlhqlx฀f|nol฀rsu¥¸qldqld฀l฀qdsh qldqld฀qd฀
mhghq฀reu¥w฀zd x฀õvloqlnl฀zlhornurwqhjr฀g}ld dqldöÝ฀�loqlnl฀
zroqrelh¸qh฀v�฀qdmf}�«flhm฀mhgqrvwndpl฀r฀vwd hm฀oxe฀}plhñ
qldqhm฀vnrnrzr฀fk rqqr«flâ฀fr฀x}|vnxmh฀vl�฀su}h}฀su}| �ñ
f}dqlh฀oxe฀rg �f}dqlh฀rnuh«orqhm฀olf}e|฀nrp¥u฀urerf}|fkÝ฀
�h฀z}jo�gx฀qd฀ vshf|�f}q�฀nrqvwuxnfm�฀ whjr฀ w|sx฀ vloqlnl฀

qlh฀qdmohslhm฀sudfxm�฀mdnr฀srps|â฀d฀qdzhw฀qlh฀v�฀su}|vwrvrñ
z|zdqh฀gr฀whjr฀wu|ex฀sudf|Ý฀

�r฀nrqvwuxnfml฀reurwrz|fk฀}dolf}d฀vl�฀vloqlnl฀}�edwhâ฀ rñ
sdwnrzh฀ l฀ relhjrzrñnu}|znrzh฀ õ���öÝ฀ 
hgqrvwnl฀ w rf}ñ
nrzh฀v�฀z|nrq|zdqh฀qdmf}�«flhm฀mdnr฀surplhqlrzh฀õmhgñ
qrñ฀ l฀ zlhoru}�grzhöâ฀ srmhg|qf}hjr฀ õw}zÝ฀ plpr«urgrzh฀
ó฀}฀nu}|zn�฀zhzq�wu}q�ö฀l฀zlhornurwqhjr฀g}ld dqldâ฀w}zÝ฀
nu}|znrzh฀ó฀}฀nu}|zn�฀}hzq�wu}q�ã฀nrqvwuxnfmh฀rvlrzh฀
qdoh¸�฀gr฀u}dgnr«flÝ

�loqln฀w rf}nrz|฀surplhqlrz|฀w|sx฀
�
�rsdoqld฀��jod฀�uxqdwqhjr฀z฀�h fkdwrzlh฀}ddqjd¸rzd d฀
gr฀prghuql}dfml฀k|gudxolf}qhjr฀qds�gx฀md}g|฀wudqvsruwhud฀
j�vlhqlfrzhjr฀ ÷Ìøâ฀ ÷Íøâ฀ ÷Îø฀ }hvs¥ ฀ sudfrzqln¥z฀ �dwhgu|฀

dv}|q฀ �rerf}|fkâ฀ �ds�g¥z฀ l฀ �whurzdqld฀ �rolwhfkqlnl฀
;¥g}nlhmÝ฀�dmlvwrwqlhmv}d฀z฀sudfdfk฀prghuql}df|mq|fk฀e|ñ
 d฀}dpldqd฀relhjrzrñnu}|znrz|fk฀vloqln¥z฀���฀ÍÓÓ฀qd฀
qrzrf}hvqh฀ mhgqrvwnl฀zroqrelh¸qh฀ w rf}nrzh฀surplhqlrñ
zhâ฀mhgqru}�grzh฀zlhornurwqhjr฀g}ld dqld฀}฀nu}|zn�฀}hñ
zq�wu}q�฀ 
��ÊÊñÊ฀ �up|฀ �rfodlqñ�|gudxolfvÝ฀ �|eudqr฀
vloqln฀gzxelhjrz|฀eh}฀kdpxofd฀r฀qdvw�sxm�f|fk฀sdudphñ
wudfkÞ฀fk rqqr«�฀mhgqrvwnrzd฀ÊÎÌÏðÐÏÑ฀fpÌðreuâ฀fl«qlhqlh฀
pdnv|pdoqh฀ÍÓ฀
�dâ฀su�gnr«�฀pdnv|pdoqd฀ÊÍÓðÊÑÓ฀reuð
plq฀÷ÏøÝ฀�|nru}|vwdqlh฀vloqln¥z฀ideu|f}q|fk฀qlh฀e| r฀pr¸ñ
olzhâ฀erzlhp฀qdoh¸d r฀grvwrvrzd�฀nrqvwuxnfm�฀gr฀lvwqlhm�ñ
fhm฀mx¸฀f}�«fl฀phfkdqlf}qhm฀õkdpxofh฀l฀prwruhgxnwruö฀su}|฀
rjudqlf}rqhm฀su}hvwu}hql฀}dexgrz|Ý฀�rqlhf}qh฀e| r฀z|nrñ
qdqlh฀ }hvsr x฀ su}hqlhvlhqld฀ qds�gxÞ฀ zd x฀ rud}฀ nrusxvx฀
}฀ r¸|vnrzdqlhp฀z฀zhuvml฀vnu¥frqhmâ฀fr฀e| r฀pr¸olzh฀g}l�ñ
nl฀prgx rzhm฀exgrzlh฀vloqlndâ฀eudnrzl฀refl�¸hqld฀surplhñ
qlrzhjr฀zd x฀l฀ql¸v}hpx฀sr}lrprzl฀fl«qlhqld฀pdnv|pdoñ
qhjr฀z฀xn dg}lhâ฀z฀sru¥zqdqlx฀}฀gdq|pl฀ndwdorjrz|pl฀
vloqln¥zÝ฀�rqvwuxnfm�฀vloqlnd฀
��ñÊÊ฀sr฀dgdswdfml฀gr฀qdñ
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s�gx฀md}g|฀wudqvsruwhud฀srnd}dqr฀qd฀u|vÝ฀ÊÝ฀�d ฀qds�grz|฀
Ì฀x r¸|vnrzdq|฀z฀rexgrzlh฀Ê฀}dnr¡f}rq|฀mhvw฀zlhorz|ñ
sxvwhpâ฀qd฀nw¥u|p฀rvdg}rqr฀zluqln฀Ï฀}฀r«plrpd฀w rf}ndñ
pl฀ÊÌÝ฀� rf}nl฀z|srvd¸rqh฀z฀zdofrzh฀uronl฀ÊÎ฀x r¸|vnrñ
zdqh฀«ol}jrzrâ฀v�฀}deh}slhf}rqh฀su}hg฀reurwhp฀l฀z|sdgñ
ql�flhp฀ õsrgf}dv฀ ghprqwd¸xö฀ }d฀ srprf�฀ hohphqwx฀ ÊÐÝ฀
�ronl฀w rf}n¥z฀rewdf}dm�฀vl�฀sr฀v}h«flrnurwqhm฀nu}|zfh฀ÍÝ฀
� dvnd฀ srzlhu}fkqld฀ f}r rzd฀ zluqlnd฀ zvs¥ sudfxmh฀ }h฀
vwrsqlrzdq�฀wxohm�฀ur}u}�gf}�฀Ñâ฀rvdg}rq�฀l฀}deh}slhf}rq�฀
su}hg฀reurwhp฀z฀nrusxvlh฀Ðâ฀wzru}�f฀ur}u}�g฀w|sx฀wduf}rñ
zhjrÝ฀ �rflvn฀ srzlhu}fkql฀ ur}u}�gx฀ mhvw฀ k|gurvwdw|f}q|฀

l฀pr¸olz|฀g}l�nl฀rgg}ld |zdqlx฀vxpdu|f}qhm฀vl |฀srfkrñ
g}�fhm฀rg฀fl«qlh¡฀g}ld dm�f|fk฀qd฀srv}f}hj¥oqh฀srzlhu}fkñ
qlh฀slhu«flhqlrzh฀ wxohlâ฀ d฀ vl d฀rg฀qdsl�fld฀ vsu�¸|q฀ÊÓ฀ }dñ
shzqld฀zvw�sq|฀grflvn฀z฀vwdqlh฀eh}fl«qlhqlrz|pÝ฀�zdqdñ
«flh฀rwzru¥z฀ur}u}�gx฀z|surzdg}rqr฀gr฀wu}hfk฀ndqd ¥z฀
z฀wxohl฀õÏăÌăÌöÝ฀�dvlodqlh฀ç�å฀õgod฀nlhuxqnx฀reurw¥z฀}jrgñ
q|fk฀ }฀ r}qdf}hqlhp฀ vloqlndö฀ sr �f}rqr฀ }฀ rvwdwqlp฀ ndqdñ
 hpâ฀d฀srzu¥w฀ç�å฀}฀ndqd hp฀slhuzv}|pÝ฀Gurgnrzd฀nrprñ
ud฀ç�å฀mhvw฀ �f}rqd฀}฀mhgq|p฀}h฀vnudmq|fk฀ndqd ¥z฀}d฀srñ
prf�฀ur}g}lhodf}d฀}pldq|฀elhj¥z฀ÊË฀vwhurzdqhjr฀fl«qlhñ
qlrzr฀}฀su}| �f}d฀ç�åÝ฀�v}|vwnlh฀f}�«fl฀zluxm�fhâ฀ �f}qlh฀
}฀ zhzq�wu}q|p฀  r¸|vnlhp฀ zd xâ฀ v�฀ vpdurzdqh฀ rohmhp฀
}฀su}hflhn¥z฀}hzq�wu}q|fkâ฀z|sh qldm�f|p฀zq�wu}h฀nruñ
sxvx฀l฀rgsurzdg}dq|p฀gr฀}elruqlnd฀jqld}ghp฀çÊåÝ

�slv|zdqd฀ nrqvwuxnfmd฀ mhvw฀ gzxelhjrzdâ฀ w}qÝ฀ lvwqlhmh฀
pr¸olzr«�฀vnrnrzhm฀}pldq|฀fk rqqr«fl฀mhgqrvwnrzhmÝ฀
hñ
«ol฀eudn฀v|jqd x฀vwhuxm�fhjr฀z฀jqlh¶g}lh฀ç�åâ฀wr฀vloqln฀sudñ
fxmh฀su}|฀sh qhm฀fk rqqr«fl฀ õtÊătËö฀qd฀slhuzv}|p฀elhjxâ฀
ur}zlmdm�f฀qrplqdoq|฀prphqwâ฀sr฀grsurzdg}hqlx฀fl«qlhñ
qld฀ vwhuxm�fhjr฀ x}|vnxmh฀ vl�฀ guxjlâ฀ v}|ev}|฀ elhj฀ su}|฀
}pqlhmv}rqhm฀fk rqqr«fl฀ õtËö฀ l฀}uhgxnrzdq|p฀prphqflh฀
qds�grz|p฀õu|vÝ฀ËöÝ

�d฀guxjlp฀elhjx฀qdvw�sxmh฀uhgxnfmd฀olf}e|฀f}|qq|fk฀nrñ
p¥u฀ urerf}|fk฀ õz฀ rslv|zdq|p฀ vloqlnx฀ r฀ sr rz�öâ฀ fr฀
z฀sudnw|fh฀r}qdf}d฀z| �f}hqlh฀}฀sudf|฀z|eudq|fk฀wu}hfkâ฀
srzwdu}dm�f|fk฀vl�฀}du|v¥z฀nu}|znlÝ฀
hvw฀ wr฀pr¸olzh฀sr฀
z|zr dqlx฀}zdufldâ฀}d฀srprf�฀ur}g}lhodf}d฀}pldq|฀elhñ
j¥zâ฀zhm«�฀l฀z|m«�฀vnrmdu}rq|fk฀}฀qlpl฀rwzru¥z฀z฀wxohl฀
ur}u}�gf}hm฀}฀su}hzrghp฀qlvnlhjr฀doer฀z|vrnlhjr฀fl«qlhñ
qldâ฀}doh¸qlh฀rg฀nlhuxqnx฀zlurzdqldÝ฀�hq฀guxjl฀su}|sdghn฀
qlh฀ mhvw฀ nru}|vwq|â฀ z|zr xmh฀ erzlhp฀ z}urvw฀ vwudw฀ zhñ
zq�wu}q|fkâ฀v}|ev}h฀}x¸|flh฀vloqlnd฀ l฀qlheh}slhf}h¡vwzr฀
mhjr฀ su}hju}dqldÝ฀ �odwhjr฀ gzxelhjrzh฀ vloqlnl฀ 
��฀ v�฀
r}qdf}rqh฀mdnr฀sudzh฀doer฀ohzhâ฀fr฀mhvw฀lvwrwqh฀qd฀hwdslh฀
}dpdzldqld฀l฀s¥¶qlhm฀srg �f}hqld฀gr฀xn dgxÝ฀�dpldqd฀vloñ
qlnd฀ }฀ ohzhjr฀ qd฀ sudz|฀ oxe฀ rgzurwqlh฀ mhvw฀ whfkqlf}qlh฀
pr¸olzdâ฀mh«ol฀}rvwdqlh฀reu¥frqd฀wxohmd฀ur}g}lhodf}d฀z฀guxñ
jlh฀ pr¸olzh฀ l฀ r}qdf}rqh฀ sr r¸hqlhâ฀ doh฀ z|pdjd฀ wr฀ ghñ
prqwd¸x฀vloqlndÝ฀�|phwu|f}qd฀exgrzd฀vsudzldâ฀¸h฀god฀elhñ
jx฀slhuzv}hjr฀re|gzd฀nlhuxqnl฀zlurzdqld฀v�฀mhgqdnrzr฀
xsu}|zlohmrzdqh฀ l฀ qlh฀ z|vw�sxmh฀ u¥¸qlfd฀ z฀ z d«flzrñ
«fldfk฀hnvsordwdf|mqhm฀vloqlndÝ

�wdqrzlvnr฀edgdzf}h
�rzhâ฀srwu}heqh฀gr฀prghuql}dfml฀vloqlnl฀}dsurmhnwrzdqr฀
l฀z|nrqdqr฀z฀�dwhgu}h฀
dv}|q฀�rerf}|fkâ฀�ds�g¥z฀
l฀�whurzdqld฀�rolwhfkqlnl฀;¥g}nlhmâ฀}jrgqlh฀}฀rsudfrzdñ
q�฀z฀ndwhgu}h฀whfkqrorjl�â฀x}jrgqlrq�฀}฀surgxfhqwhpÝ฀
�rpsohwqh฀ mhgqrvwnl฀ }dodqh฀ rohmhpâ฀ rgsrzlhwu}rqh฀
l฀ su}hs xndqhâ฀ e|฀ xvxq��฀ hzhqwxdoqh฀ }dqlhf}|v}f}hqld฀
prqwd¸rzhâ฀}rvwd |฀qdvw�sqlh฀zvw�sqlh฀çgrwduwhå฀l฀vsudzñ
g}rqh฀ qd฀ vwdqrzlvnx฀ gr«zldgf}doq|pÝ฀ �fkhpdw฀ vwdqrñ
zlvnd฀}฀ur}plhv}f}rq|pl฀sxqnwdpl฀srpldurz|pl฀srndñ
}dqr฀ qd฀ u|vÝ฀ ÌÝ฀ �loqln฀ z �f}rqr฀ z฀ xn dg฀ r฀ relhjx฀ }dñ
pnql�w|p฀ l฀ refl�¸dqr฀ fl«qlhqlhp฀ }d฀ srprf�฀ }dzrux฀

�|vÝ฀ÊÝ฀�rqvwuxnfmd฀vloqlnd฀
��ÊÊñÊÞ฀Ê฀ó฀rexgrzd฀ r¸|vnâ฀Ë฀ñ฀wduf}d฀
sr«uhgqldâ฀Ì฀ó฀zd hnâ฀Í฀ó฀nu}|zndâ฀Îñ฀}hvs¥ ฀w rf}ndâ฀Ï฀ó฀zluqlnâ฀Ð฀ó฀
nrusxvâ฀Ñ฀ó฀wxohmd฀ur}u}�gf}dâ฀Ò฀ó฀srnu|zd฀w|oqdâ฀ÊÓ฀ó฀vsu�¸|qd฀ur}u}�ñ
gxâ฀ÊÊñ฀vsu�¸|qd฀ur}g}lhodf}dâ฀ÊË฀ó฀vxzdn฀ur}g}lhodf}d฀}pldq|฀elhj¥zâ฀
ÊÌ฀ó฀w rf}hnâ฀ÊÍ฀ó฀ xsnlâ฀ÊÎ฀ó฀urondâ฀ÊÏ฀ó฀sdqhzndâ฀ÊÐñ฀hohphqw฀}deh}ñ

slhf}dm�f|
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g dzl�fhjrâ฀xplhv}f}rqhjr฀z฀olqll฀srzurwqhmÝ฀�jrgqlh฀
}฀}dohfhqldpl฀surgxfhqwd฀srgf}dv฀whjr฀w|sx฀refl�¸hqld฀
qlh฀su}hnudf}dqr฀fl«qlhqld฀Ñ฀
�d฀sr฀vwurqlh฀z|m«flrzhm฀
vloqlndÝ฀�d ฀vloqlnd฀qlh฀e| ฀z฀edgdqldfk฀refl�¸rq|฀prñ
phqwhp฀õ
v฀ć฀ÓöÝ฀�n dg฀srpldurz|฀xpr¸olzld ฀srpldu฀
l฀ uhmhvwurzdqlhÞ฀fl«qlhqld฀sÊ฀qd฀zhm«flx฀ l฀sË฀qd฀z|m«flxâ฀
zduwr«fl฀ vwuxplhqld฀ zhm«flrzhjr฀ �Ê฀ vloqlndâ฀ zlhonr«fl฀
su}hflhn¥z฀}hzq�wu}q|fk฀�s}฀rud}฀n�wd฀reurwx฀l฀su�gnrñ
«fl฀n�wrzhm฀ωv฀zd x฀vloqlndÝ

�|vÝ฀ÌÝ฀�fkhpdw฀vwdqrzlvnd฀edgdzf}hjr

�r฀ srpldu¥z฀ z|nru}|vwdqr฀ r«plrndqd rz�฀ vwdfm�฀
dnzl}|fml฀ gdq|fk฀ �slghu฀ Ñ฀ �up|฀ ��
฀ }฀ nrpsxwhuhp฀
srpldurz|p฀ l฀ qrzrf}hvqh฀ su}hwzruqlnl฀ srpldurzhÞ฀
whqvrphwu|f}qh฀ f}xmqlnl฀ fl«qlhqldâ฀ wxuelqnrzh฀ f}xmqlnl฀
su}hs |zx฀ rud}฀ qdgdmqln฀ lqnuhphqwrz|Ý฀ �sudzg}dqr฀
vsudzqr«�฀ yroxphwu|f}q�฀ l฀ sr}lrp฀ rsru¥z฀ zhzq�wu}ñ
q|fkâ฀}edgdqr฀wdn¸h฀vsudzqr«�฀ur}uxfkrz�฀l฀sudf�฀su}|฀
edug}r฀qlvnlfk฀su�gnr«fldfk฀reurwrz|fkÝ฀�edgdqr฀ �f}ñ
qlh฀ÊÓ฀mhgqrvwhn฀
��ÊÊñÊâ฀}dwhp฀suh}hqwrzdqh฀x«uhgñ
qlrqh฀z|qlnl฀pr¸qd฀wudnwrzd�฀mdnr฀uhsuh}hqwdw|zqh฀god฀
fd hm฀vhullÝ฀

�duxqnl฀ur}uxfkx฀vloqln¥z฀
k|gudxolf}q|fk
�loqlnl฀k|gudxolf}qhâ฀z฀rgu¥¸qlhqlx฀rg฀
srpsâ฀ sudfxm�฀ z฀ fd |p฀ }dnuhvlh฀ grñ
sxv}f}doq|fk฀ reurw¥z฀ l฀ zlhornurwqlh฀
v�฀ zsurzdg}dqh฀ z฀ vwdq฀ ur}uxfkx฀ }h฀
vwdqx฀ vsrf}|qnxâ฀ wdn¸h฀ srg฀ sh q|p฀
refl�¸hqlhpÝ฀�dug}r฀lvwrwqd฀god฀vloqlñ
n¥z฀k|gudxolf}q|fk฀mhvw฀fkdudnwhu|vw|ñ
nd฀ur}uxfkrzdâ฀rslvxm�fd฀vloqlnd฀srgñ
f}dv฀ su}hm«flx฀ }h฀ vwdqx฀ vsrf}|qnx฀ gr฀
shzqhjr฀sr}lrpx฀reurw¥zÝ฀�kdudnwhñ
u|vw|f}q|p฀sdudphwuhp฀nd¸ghjr฀vloqlñ
nd฀mhvw฀prphqw฀ur}uxfkrz|â฀ur}zlmdq|฀
su}|฀ reurwdfk฀ }eol¸rq|fk฀ gr฀ }hudÝ฀
�฀ndwdorjdfk฀srgdzdq|฀mdnr฀plqlpdoñ
q|฀prphqw฀qds�grz|â฀grvw�sq|฀qd฀zdñ
oh฀ vloqlnd฀ srgf}dv฀ ur}uxfkx฀ }h฀ vwdqx฀
vsrf}|qnx฀ l฀ }dgdqhm฀ u¥¸qlf|฀ fl«qlh¡฀
oxe฀mdnr฀surfhqwrzd฀zduwr«�฀prphqwx฀
whruhw|f}qhjr฀ õreolf}rqhjr฀ mdnr฀ lorñ

f}|q฀fk rqqr«fl฀l฀u¥¸qlf|฀fl«qlh¡öâ฀f}|ol฀z฀srvwdfl฀phfkdñ
qlf}qrñk|gudxolf}qhm฀ vsudzqr«fl฀ ur}uxfkrzhmÝ฀ �sdghn฀
prphqwx฀ur}uxfkrzhjr฀z฀vwrvxqnx฀gr฀prphqwx฀ur}zlmdñ
qhjr฀srgf}dv฀uxfkx฀z|qlnd฀}฀grgdwnrz|fk฀vwudw฀z|zr dñ
q|fk฀wduflhp฀vxfk|p฀l฀plhv}dq|p฀z฀sdudfk฀w rf}hn−f|olqghu฀
l฀zv}|vwnlfk฀sr �f}hqldfk฀ r¸|vnrzdq|fk฀«ol}jrzrÝ฀�d฀u|ñ
vxqnx฀ Í฀ srnd}dqr฀ whruhw|f}q�฀ }doh¸qr«�฀ su}helhjx฀ vwudw฀
prphqwx฀Δ
v฀vloqlndâ฀z|zr dqhjr฀wduflhp฀ur}uxfkrz|p฀
l฀zlvnrw|f}q|p฀z฀ixqnfml฀su�gnr«fl฀n�wrzhm฀r฀fkdudnwhu}h฀
dqdorjlf}q|p฀gr฀w}zÝ฀nu}|zhm฀wdufld฀�wulehfndâ฀z|ud¸rqr฀
mdnr฀÷ÐøÞ

õÊö

jg}lhÞ฀
�฀−฀prphqw฀wdufld฀r฀vwd hm฀zduwr«fl฀qlh}doh¸q|฀rg฀
su�gnr«fl฀õwduflh฀�rxorpedö฀�pâ฀
�฀ó฀prphqw฀wdufld฀vsrñ
f}|qnrzhjr฀�pâ฀ρv฀ ó฀zvs¥ f}|qqln฀zlvnrw|f}q|fk฀vwudw฀
prphqwx฀�pßvðudgâ฀e฀ó฀vwd d฀vðudg

�|vÝ฀ÍÝ฀�hruhw|f}qd฀fkdudnwhu|vw|nd฀vwudw฀prphqwx฀vloqlnd฀฀
k|gudxolf}qhjr

�|vÝ฀ËÝ฀�n dg฀sr �f}h¡฀nrp¥u฀urerf}|fk฀god฀slhuzv}hjr฀l฀guxjlhjr฀elhjx฀vloqlnd฀
��
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�|nrqdqr฀vhulh฀edgd¡฀hnvshu|phqwdoq|fkâ฀xz}jo�gqldñ
m�f฀sudf�฀vloqlnd฀qd฀elhjdfk฀	฀l฀		â฀}฀u¥¸q|pl฀su�gnr«fldpl฀
l฀u¥¸q|pl฀qdvwdzdpl฀}dzrux฀g dzl�fhjrÝ฀�d฀whm฀rgvwdzlh฀
rnuh«orqr฀su}helhjl฀vwudw฀prphqwx฀vloqlnd฀Δ
v฀ć฀tvßõsÊ฀ó฀sËöâ฀
d฀ wdn¸h฀ }doh¸qr«�฀ pl�g}|฀ prphqwhp฀ vwudw฀ Δ
v฀ d฀ mhjr฀
su�gnr«fl�฀n�wrz�฀ωv฀õeh}฀g dzlhqldâ฀w}qÝ฀god฀sË฀฀u¥zqhjr฀
fl«qlhqlx฀ gr dgrzdqldöÝ฀ �}|vndq�฀ hnvshu|phqwdoqlh฀ }dñ
oh¸qr«�฀ dsurnv|przdqr฀ nu}|z�฀ whruhw|f}q�â฀ rnuh«odm�f฀
mhm฀sdudphwu|฀õu|vÝ฀ÎöÝ

�r}lrp฀rsru¥z฀qd฀elhjx฀		฀z฀sru¥zqdqlx฀}฀elhjlhp฀	฀
z|zr d ฀rnÝ฀ÊÓĖ฀pqlhmv}|฀prphqw฀wdufld฀vsrf}|qnrzhjr฀
rud}฀r฀ÍÓĖ฀ql¸v}h฀vwudw|฀e�g�fh฀vnxwnlhp฀wdufld฀�rxorpñ
ed฀ l฀ qlhpdo฀ gzxnurwqlh฀ pqlhmv}|฀ zvs¥ f}|qqln฀ rsru¥z฀
zlvnrw|f}q|fkÝ฀ 
hvw฀ wr฀z|qln฀}pqlhmv}hqld฀ olf}e|฀nrp¥u฀
e�g�f|fk฀srg฀fl«qlhqlhp฀sÊâ฀d฀w|p฀vdp|p฀pqlhmv}hm฀vl |฀
g}ld dm�fhm฀ qd฀ ur}g}lhodf}฀ qd฀ 		฀ elhjx฀ vloqlndÝ฀ �rqdgwr฀
}pqlhmv}d฀vl�฀olf}ed฀w rf}n¥z฀refl�¸rq|fk฀fl«qlhqlhpâ฀fr฀
srzrgxmh฀ }pqlhmv}hqlh฀ vxpdu|f}qlhm฀ vl |฀ wdufld฀ pl�g}|฀

w rf}ndpl฀ l฀ f|olqgudpl฀ rud}฀ }pqlhmv}hqlh฀ rsru¥z฀ uxfkx฀
urohnÝ฀�g}ld ฀prphqwx฀rsru¥z฀z|qlndm�f|fk฀}h฀zvw�sqhñ
jr฀ qdsl�fld฀ }hvwdzx฀  r¸|vn฀ vwr¸nrz|fk฀ e| ฀ pqlhmv}|฀ rg฀
ÊÓĖ฀rj¥ x฀vwudw฀ur}uxfkrz|fk฀õprphqwx฀
�öÝ

�od฀ su�gnr«fl฀ reurwrzhm฀ z|qrv}�fhm฀ rnÝ฀ ÏÐ฀ reuðplqâ฀
rjudqlf}rqhm฀ z|gdmqr«fl�฀ srps|฀ }dvlodm�fhmâ฀ rnuh«orqr฀
vwudw|฀prphqwx฀Δ
v฀god฀u¥¸q|fk฀fl«qlh¡฀sË฀õu|vÝ฀ÏöÝ฀�od฀edñ
gdqhjr฀}dnuhvx฀fl«qlh¡฀pdm�฀rqh฀fkdudnwhu฀olqlrz|â฀su}|฀
z|ud¶qlh฀ql¸v}|fk฀zduwr«fldfk฀rgsrzldgdm�f|fk฀sudf|฀qd฀
elhjx฀		Ý
�ru}|vwdm�f฀ }฀ }doh¸qr«fl฀ηy฀ ć฀ωvßtvð�Ê฀ rnuh«orqr฀ vsudzñ
qr«�฀ zroxphwu|f}q�฀ vloqln¥zâ฀ nw¥ud฀ god฀ pdnv|pdoq|fk฀
fl«qlh¡฀ l฀ reurw¥z฀ rvl�jdq|fk฀ qd฀ vwdqrzlvnx฀ edgdzf}|p฀
z|qrvl d฀ rg฀ ÓâÒÑ฀ gr฀ ÓâÒÒÝ฀ �hf|grzd |฀ r฀ qlhm฀ j ¥zqlh฀
su}hflhnl฀zhzq�wu}qhâ฀zrehf฀edug}r฀pd |fk฀õqlhplhu}doñ
q|fkö฀su}hflhn¥z฀}hzq�wu}q|fkÝ฀�r฀sudf|฀vloqln¥z฀}dvwrñ
vrzdqr฀rohm฀�|gudxolf฀�uhplxp฀ÍÏâ฀d฀whpshudwxud฀flhf}|฀
}dzlhud d฀vl�฀z฀su}hg}ldoh฀rg฀ÌÓ฀gr฀ÎÓĂ�Ý

�udfd฀vloqln¥z฀su}|฀edug}r฀
pd |fk฀su�gnr«fldfk
�loqlnl฀zroqrelh¸qh฀}h฀z}jo�gx฀qd฀qlñ
vnl฀}dnuhv฀su�gnr«fl฀urerf}|fk฀z฀hnvñ
sordwdfml฀ f}�vwr฀ rvl�jdm�฀ reurw|฀ }eolñ
¸rqh฀gr฀}hudâ฀d฀lfk฀sdudphwu|฀}dvdgqlñ
f}r฀ rgelhjdm�฀ rg฀ reolf}h¡฀ whruhw|f}ñ
q|fkÝ฀ �u}helhjl฀ fl«qlh¡â฀ prphqwx฀
l฀ fkzlorzhm฀su�gnr«fl฀rg}qdf}dm�฀ vl�฀
gx¸�฀ qlhu¥zqrplhuqr«fl�฀ z฀ ixqnfml฀
n�wd฀reurwxâ฀}qdf}qlh฀rgelhjdm�f�â฀doñ
er฀fd nrzlflh฀qlh}jrgq�â฀}฀whruhw|f}ñ
q|pl฀su}helhjdpl฀w|fk฀zduwr«flÝ฀�mdñ
zlvnr฀pd฀vzrmh฀¶u¥g r฀z฀edug}r฀gx¸hm฀
}pldqlh฀ su}hflhn¥z฀ l฀ vwudw฀ prphqwx฀
z฀ixqnfml฀sr r¸hqld฀n�wrzhjr฀zluqlnd฀
÷ÑøÝ฀�rgdwnrzrâ฀srql¸hm฀shzqhm฀su�gñ
nr«fl฀judqlf}qhmâ฀god฀rnuh«orq|fk฀zdñ
uxqn¥z฀refl�¸hqld฀l฀z d«flzr«fl฀rohñ
mxâ฀prj�฀srmdzld�฀ vl�฀gujdqld฀ flhuqh฀
rnuh«odqh฀ mdnr฀ vwlfnñvols฀ õ}ohsldqlhñ฀
ñsr«ol}jöÝ฀
hvw฀wr฀}mdzlvnr฀z|vw�sxm�fh฀
su}|฀ vwd hm฀ l฀ pd hm฀ su�gnr«fl฀ uxfkx฀
z}jo�gqhjr฀ gz¥fk฀ j dgnlfkâ฀ su}|ñ
zlhudm�f|fk฀gr฀vlhelh฀srzlhu}fkql฀wu�ñ
f|fk฀vl�฀fld â฀w|p฀lqwhqv|zqlhmv}h฀lp฀
zl�nv}|฀ mhvw฀ qdflvnÝ฀ �ihnw฀ vwlfnñvols฀
z|zr xmh฀ edug}r฀ qlhuhjxoduq�฀ sudf�฀
vloqlndâ฀z฀vnudmq|p฀su}|sdgnxâ฀srohñ
jdm�f�฀ qd฀ qdsu}hplhqq|p฀ ur}uxfkx฀
l฀ }dwu}|p|zdqlx฀ ÷ÒøÝ฀�u}helhjl฀ vsdgñ
nx฀fl«qlhqld฀l฀su�gnr«fl฀reurwrzhm฀qlhñ
refl�¸rqhjr฀vloqlnd฀god฀pd hm฀su�gnrñ
«fl฀z฀ixqnfml฀n�wd฀reurwx฀zd x฀srnd}dñ
qr฀qd฀ u|vÝ฀Ð฀ l฀ u|vÝ฀Ñâ฀rgsrzlhgqlr฀god฀
elhj¥z฀	฀l฀		Ý฀

�|vÝ฀ÎÝ฀�nvshu|phqwdoqh฀l฀whruhw|f}qh฀su}helhjl฀vwudw฀prphqwx฀z฀ixqnfml฀su�gnr«fl฀n�wrzhm฀vloñ
qln¥z฀
��ÊÊñÊ

�|vÝ฀ÏÝ฀�doh¸qr«�฀vwudw฀prphqwx฀rg฀fl«qlhqld฀z|m«flrzhjr฀vloqln¥z฀
��ÊÊñÊ
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�u}helhj฀vsdgnx฀fl«qlhqld฀z|nd}xmh฀uhjxoduq�฀sxovdfm�฀
õËÍðreuöâ฀z|qlndm�f�฀}฀nrqvwuxnfml฀vloqlndÝ฀�฀zluqlnx฀ur}ñ
plhv}f}rqr฀fr฀ÍÎĂ฀rvlhp฀w rf}n¥z฀õ}w฀ć฀Ñö฀}฀urondpl฀rewdñ
f}dm�f|pl฀vl�฀sr฀nu}|zfh฀}฀v}h«flrpd฀õ}n฀ć฀Ïö฀srzwdu}dm�ñ
f|pl฀vl�฀fr฀ÏÓĂ฀}du|vdplÝ฀�rgf}dv฀mhgqhjr฀reurwx฀zluqlnd฀
mhgqdnrzd฀nrq�jxudfmd฀w rf}n¥z฀l฀nu}|zhn฀srmdzld฀vl�฀q฀
ud}|â฀zhg xj฀}doh¸qr«fl฀õËöÝ

฀ ฀
õËö

�u}helhj฀su�gnr«flâ฀}z dv}f}d฀qd฀elhjx฀		â฀ mhvw฀edug}r฀
qlhuhjxoduq|â฀f}hjr฀su}|f}|q|฀pr¸qd฀xsdwu|zd�฀u¥zqlh¸฀
z฀vsrvrelh฀srpldux฀su�gnr«fl฀n�wrzhmÝ฀
rj |฀qd r¸|�฀vl�฀
wx฀ e �g|฀ }dprfrzdqld฀ f}xmqlnd฀ lqnuhphqwrzhjr฀ õelflh฀
surplhqlrzhâ฀ox}|â฀su}hqrv}hqlh฀gujd¡฀}฀vloqlndö฀rud}฀}e|w฀
pd d฀ olf}ed฀ lpsxov¥z฀ õÊÓÓÓö฀f}xmqlnd฀qd฀reu¥wâ฀ fr฀su}|฀
xvwdorq|p฀f}dvlh฀su¥enrzdqld฀god฀edug}r฀pd hm฀su�gnr«fl฀
n�wrzhm฀surzdg}l฀gr฀gx¸|fk฀e �g¥z฀z฀mhm฀rnuh«ohqlxÝ฀

�|vÝ฀ÐÝ฀�lhu¥zqrplhuqr«�฀elhjx฀	฀z฀ixqnfml฀n�wd฀reurwx฀zd x฀qlhrefl�ñ
¸rqhjr฀vloqlnd฀
��ÊÊñÊ

�|vÝ฀ÑÝ฀�lhu¥zqrplhuqr«�฀elhjx฀		฀z฀ixqnfml฀n�wd฀reurwx฀zd x฀qlhreñ
fl�¸rqhjr฀vloqlnd฀
��ÊÊñÊ

�u}helhj฀ nlqhpdw|f}qhm฀ qlhu¥zqrplhuqr«fl฀ fk rqqr«fl฀
l฀ prphqwx฀ vloqlnd฀ surplhqlrzhjr฀ nu}|znrzhjr฀ }doh¸|฀
j ¥zqlh฀rg฀jhrphwull฀nu}|znlÝ฀�฀}du|vdfk฀rsw|pdol}rzdñ
q|fkâ฀e�g�f|fk฀sr �f}hqlhp฀zlhox฀rgflqn¥z฀r฀u¥¸q|fk฀rslñ
vdfk฀pdwhpdw|f}q|fk฀edug}r฀f}�vwr฀x}|vnxmh฀vl�฀su}helhjl฀
r฀srplmdoqlh฀pd hm฀qlhu¥zqrplhuqr«flÝ฀�fhq|฀vwrsqld฀uhmhñ

vwurzdqld฀ sxovdfml฀ fl«qlhqld฀ l฀ su�gnr«fl฀ v�฀ xzduxqnrzdqh฀
nlqhpdw|f}qlhâ฀ d฀ }doh¸qr«�฀ rg฀ }pldq฀ vwudw฀ zhzq�wu}q|fk฀
z฀ ixqnfml฀ sr r¸hqld฀ n�wrzhjr฀ zd xâ฀ z|pdjdm�฀ grn dgqhm฀
}qdmrpr«fl฀jhrphwull฀nu}|znl฀l฀rgg}lhoq|fk฀edgd¡฀qd฀vshñ
fmdoqlh฀gr฀whjr฀fhox฀su}|vwrvrzdq|p฀vwdqrzlvnxÝ

�rgvxprzdqlh
�slvdqh฀ vwdqrzlvnr฀ edgdzf}h฀ grvnrqdoh฀ vsudzg}l r฀ vl�฀
z฀rfhqlh฀srsudzqr«fl฀z|nrqdqld฀l฀prqwd¸x฀}ddgdswrzdñ
q|fk฀gr฀qds�gx฀md}g|฀wudqvsruwhud฀vloqln¥z฀
��ÊÊñÊÝ฀�|ñ
 r฀ qlh}e�gqh฀ gr฀ su}hsurzdg}hqld฀ surfhgxu|฀ slhuzv}hjr฀
xuxfkrplhqld฀l฀sr}zrol r฀qd฀vsudzg}hqlh฀}jrgqr«fl฀srgñ
vwdzrz|fk฀sdudphwu¥z฀sudf|฀}฀gdq|pl฀ndwdorjrz|pl฀vloñ
qln¥z฀ ideu|f}q|fkÝ฀ �udn฀ pr¸olzr«fl฀ refl�¸hqld฀ vloqlnd฀
prphqwhp฀}hzq�wu}q|p฀}qdf}qlh฀rjudqlf}| ฀}hvwdz฀pr¸ñ
olz|fk฀gr฀z|nrqdqld฀edgd¡Ý฀�}|vndqh฀qd฀vwdqrzlvnx฀z|ñ
qlnl฀gdm�฀mhg|qlh฀su}|eol¸rq|฀rslv฀z dvqr«fl฀ur}uxfkrz|fk฀
mhgqrvwhn฀l฀lfk฀}dfkrzdqld฀vl�฀su}|฀edug}r฀pd |fk฀su�gnrñ
«fldfkÝ฀�rn dgqh฀}edgdqlh฀vloqln¥z฀z฀w|p฀nlhuxqnx฀srohñ
jdm�fh฀plqÝ฀qd฀z|}qdf}hqlx฀su}helhjx฀vwduw฀phfkdqlf}qrñ
k|gudxolf}q|fk฀ l฀ zroxphwu|f}q|fk฀ z฀ ixqnfml฀ n�wd฀ reurwx฀
zluqlnd฀rud}฀rnuh«ohqlx฀plqlpdoqhjr฀prphqwx฀ur}uxfkrñ
zhjr฀õ}jrgqlh฀}฀qrup�฀�	�฀	��฀ÍÌÒËöâ฀z|pdjd฀}dvwrvrñ
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