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

��������� ! " ��# $����% ��� &!'!� (�)*+��'�!�,
-�.��!�!$.� /�0��* �'$1 2 3�$#!� $'4' 5��6!�789����) 2

:�!$��) ;2 <8=>?@= 5��6!�7 2 A!�* ��B
CDEF GHI JKLMLENOGHPQER DM GS TUH GVSQWXLHY TIL

Z[ \]^_ `a` bc d eb _]fe ]fe \bg][^hib_ jcfk l^_mi[g\^nb ofp^g `cfpcak qk ^[p a[l goa__^gao rc_\qfclbc \]bfcbk `cfn^[p ga[ s b i_bl jfc bt g^b[\ulblig\^nbv la\asa_b i` la\b_ w x]b ybz ^lba ^_ \f \ca[jfck \]b p^nb[la\asa_b d \fpb\]bc e ^\] \]b i`la\b cbhib_\ d ^[\f a l^_m i[g\^nb ofp^g `cfqpcak a[l a``oz l^_m i[g\^nb \bg][^hib_ u_ig] a_ k ^[^k ao k flbo cba_f[^[p v\f _fonb \]b fc^p^[ao i`la\b `cfsobk w {b `cb_b[\ \ef nac^a[\_ fj fic aoqpfc^\]k s f\] fj e]^g] acb fj ` foz[fk ^ao _`agb gfk`ob| ^\zw }[b nac^a[\ de]^g] ^_ sa_bl f[ f~ ^[b `cb`cf gb__^[p d ^_ fj ` foz[fk ^ao \^k b gfk`ob|^\zw{b ao_f _]fe \]a\ s f\] nac^a[\_ acb ca\^f[ao ^[ \]b _b[_b \]a\ \]bz _a\q^_jz gbc\a^[ ca\^f[ao^\z ` f_\ioa\b_ _\bkk ^[p jcfk `]^of_f`]^gao efcy_ f[s bo^bj lz[ak ^g_ w
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© ^be i`la\b ^[ la\asa_b_ ^_ a[ ^k` fc\a[\ `cfsobk \]a\ ]a_ cbgb[\oz a\\cag\bl a\\b[q\^f[ fj cb_bacg]bc_ jcfk s f\] lblig\^nb a[l cboa\^f[ao rbol_ ª«¬® d ¯cz° d ¬ bg° d¬ bg± d ²³° d ²³´d µ¶ ° d xfk ·· d ¬¯·¸ d µbo·® d ³a[° d jfc b|ak`ob¹ uª«s^··¹ `cfqn^lb_ a _icnbz fj efcy_ ^[ \]^_ cbpacl v w }[b gcig^ao a_` bg\ fj a[ aopfc^\]k jfc n^bei`la\b ^_ \]b _a\^_jag\^f[ fj gbc\a^[ ����������� ���������� _\bkk ^[p jcfk `]^of_f`]q^gao efcy_ f[ ca\^f[ao^\z fj g]a[pb ª²ºc¸ d ²»® d jfc b|ak`ob¹ w x]^_ a_` bg\ ea__\il^bl ^[ lb\a^o ^[ ª«¬® d «ca®¹ d e]bcb a[ aopfc^\]k jfc la\asa_b lbob\^f[ \]a\_a\^_rb_ aoo \]b ca\^f[ao^\z ` f_\ioa\b_ ea_ `cb_b[\bl w ¼febnbc d a _bc^fi_ lcaesagy fj
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\]^_ a[l f\]bc y[fe[ ca\^f[ao aopfc^\]k _ u_ig] a_ \]b f[b jcfk xfk a_^g ªxfk ··¹v ^_\]a\ \]bz acb fj b|` f[b[\^ao _`agb a[l \^k b gfk`ob|^\zwZ[ \]^_ `a` bc d eb `cb_b[\ a cal^gaooz l^� bcb[\ a``cfag] \f ca\^f[ao n^be i`la\b_^[ la\asa_b_ d cb_io\^[p ^[ a[ aopfc^\]k fj ` foz[fk ^ao _`agb gfk`ob| ^\zw {b ao_f_]fe \]a\ d e ^\] cb_f[asob f~ ^[b `cb`cfgb__^[p d ` foz[fk ^ao \^k b gfk`ob|^\z ga[ s bag]^bnbl w �fc \]b _^k`o^g^\z fj `cb_b[\^[p \]b k a^[ ^lba_ d ^[ \]^_ `a` bc eb cb_\c^g\ fica\\b[\^f[ \f lbr[^\b la\aofp `cfpcak _ u[f\b \]a\ cboa\^f[ao la\asa_b_ ga[ s b cb`cbq_b[\bl sz lbr[^\b `cfpcak _v a[l n^be lbob\^f[ f[ozw x]b a``cfag] eb `cb_b[\ ]bcb ^_nbcz gof_boz cboa\bl \f fic l^ap[f_^_ _b\i` `cb_b[\bl ^[ ª¯��� �s d ¯��� �a¹ d e]bcb]z` bc \asobai| gaogioi_ ª¯�� ±¹ ea_ i_bl jfc bt g^b[\oz _fon^[p � ���� ����� ���������\a_y_ w x]^_ gof_b cboa\^f[_]^` b[asob_ i_ \f i_b fic �� ������ d bt g^b[\ ^k`obk b[\a\^f[jfc l^ap[f_^_ a``o^ga\^f[_ jfc n^be i`la\b_ a_ eboo wx]b sa_^g ^lba ^[ ª¯��� �s d ¯��� �a¹ ^_ \f bk`ofz \]b � ���� � �� ������� `cf`qbc\z fj ]z` bc \asobai| \f pb[bca\b k flbo_ a[l cbal f� l^ap[f_^_ jcfk \]bk w }[b_` bg^rg jba\icb fj \]^_ l^ap[f_^_ aopfc^\]k ^_ \]b i_b fj _bk a[\^g_ usz \ca[_jfck ^[p\]b _z_\bk lb_gc^`\^f[ a[l \]b fs_bcna\^f[ i_^[p a[ � ^[ ^\^ao k flbo� fj \]b gfccbg\ozefcy^[p _z_\bk v ^[ pi^l^[p \]b _bacg] jfc a l^ap[f_^_ w x]^_ _bk a[\^gao pi^la[gb sz`cfpcak \ca[_jfck a\^f[ \ic[_ fi\ \f s b i_bjio jfc la\asa_b i` la\b_ a_ eboo w ¶ fcb_` bg^rgaoozd eb i_b a uoba_\v ¼ bcsca[l ¶flbo fj \]b p^nb[ la\asa_b \f \ca[_jfck ^\aof[p e ^\] \]b i`la\b cbhib_\ ^[\f a l^_m i[g\^nb ofp^g `cfpcak ^[ _ig] a eaz \]a\\]b k flbo_ fj \]^_ \ca[_jfck bl `cfpcak _\a[l jfc ` f__^s ob i` la\b_ w x]i_ y[fe[ l^_qm i[g\^nb ofp^g `cfpcakk ^[p a[l rc_\qfclbc \]bfcbk `cfn^[p \bg][^hib_ acb b|` f^\bljfc bt g^b[\ a[l ca\^f[ao n ^be i`la\b_ w{b l^_gi__ \ef eaz_ fj \ca[_jfck ^[p \]b p^nb[ la\asa_b \fpb\]bc e ^\] \]b n^belbob\^f[ cbhib_\ ^[\f a l^_m i[g\^nb ofp^g `cfpcak d cb_io\^[p ^[ \ef nac^a[\_ fj n ^belbob\^f[ aopfc^\]k w Z[ \]b rc_\ nac^a[\ d a _^k`ob a[l _\ca^p]\jfceacl \ca[_jfck a\^f[^_ bk`ofzbl w ¯i\ i[jfc\i[a\boz [f\ aoo k flbo_ fj \]b \ca[_jfck bl `cfpcak _\a[l jfcca\^f[ao lbob\^f[_ w Z[ fclbc \f s b ca\^f[ao d eb _]fe \]a\ a ca\^f[ao^\z a|^fk ^\_boju_\cf[p cbobna[gb ` fo^gz v gfiol s b i_bl a_ a \b_\ \f r o\bc fi\ k flbo_ cb`cb_b[\^[p[f[qca\^f[ao lbob\^f[_ w Z[\bcb_\^[pozd \]^_ \b_\ sa_bl f[ a ca\^f[ao^\z a| ^fk \ic[_ fi\s b bhi^naob[\ \f \]b � ����������� ���� i_bl sz Zoyya � ^bk boº jfc pb[bca\^[p k ^[^k aok flbo_ fj l^_m i[g\^nb ofp^g `cfpcak _ ª� ^b±g¹ w x]b_b \ef gf[gb`\_ u_\cf[p cbobna[gb` fo^gz a[l pcfi[lbl[b__ \b_\v gfk b jcfk \ef l^� bcb[\ rbol_ us bo^bj lz[ak ^g_ a[lk ^[^k ao k flbo cba_f[^[p cb_` wv a[l \]^_ bhi^naob[gb `cfn^lb_ k fcb ^[_^p]\_ ^[\f \]b^__ib uk ^[^k ^�a\^f[ v gfkkf[ \f s f\] \]b rbol_ w �ic\]bc d \]^_ bhi^naob[gb ^k`o^b_\]a\ aoo k ^[^k ao k flbo_ uk ^[^k ao e c\ \]b �¬¯ a\fk _v fj \]b \ca[_jfck bl `cfpcak_\a[l jfc ca\^f[ao lbob\^f[_ w � f\ _ic`c^_^[pozd aoo lbob\^f[_ fs\a^[bl \]cfip] \]^_aopfc^\]k cb_io\ ^[ k ^[^k ao g]a[pb wx]b _bgf[l nac^a[\ fj \]b aopfc^\]k i_b_ \]b ³ba_\ ¼ bcsca[l ¶flbo fj \]b p^nb[la\asa_b jfc \]b \ca[_jfck a\^f[ w Z[ jag\ d e]a\ eb cbjbccbl \f a_ f~ ^[b `cb`cfgb__^[ps bjfcb ^_ b|ag\oz \]^_ gfk`i\a\^f[ fj \]b ³ba_\ ¼ bcsca[l ¶flbo ue]^g] ga[ s b lf[b^[ ` foz[fk ^ao _`agb a[l \^k bv w x]^_ nac^a[\ ^_ nbcz k ba[^[pjio ^[ a``o^ga\^f[_ e]bcbn^be _ acb k a\bc^ao^�bl jfc bt g^b[\ hibcz a[_ebc^[p w x]b alna[\apb fj i_^[p \]b³ba_\ ¼bcsca[l ¶ flbo jfc \]b \ca[_jfck a\^f[ ^_ \]a\ aoo k flbo_ fj \]b \ca[_jfck bll^_mi[g\^nb ofp^g `cfpcak u[f\ m i_\ \]b k ^[^k ao f[b_v _\a[l jfc ca\^f[ao lbob\^f[_ w
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x]^_ ^_ a nbcz [^gb cb_io\ _^[gb a k flbo fj a l^_m i[g\^nb ofp^g `cfpcak ga[ s b gfk`i\bl^[ ` foz[fk ^ao _`agb a[l \^k b wx]b cb_\ fj \]b `a` bc ^_ fcpa[^�bl a_ jfoofe _ � {b rc_\ sc^b�z cbgaoo \]b ca\^f[ao^\zfj g]a[pb a[l \]b ]z` bc \asobai| gaogioi_ ^[ bg\^f[ ¸ w {b \]b[ `cb_b[\ \ef nac^a[\_fj fic ca\^f[ao a[l bt g^b[\ aopfc^\]k jfc n^be lbob\^f[ ^[ bg^f[ � w x]b `a` bc ^_gf[goilbl e ^\] _fk b gfkkb[\_ f[ fic a``cfag] a[l ^[l^ga\^f[_ jfc jic\]bc efcy w
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»a\^f[ao^\z fj g]a[pb ]a_ s bb[ _\il^bl a\ a[ as_\cag\ `]^of_f`]^gao obnbo sz nac^fi_cb_bacg]bc_ d cb_io\^[p ^[ eboo y[fe[ $ %& ' ���� ����� jfc cbn^_f[ ª«²¶·® d ²ºc¸ d²»® d jfc b|ak`ob¹ w ¼febnbc d ^\ ^_ [f\ gobac ]fe \]b_b ca\^f[ao^\z ` f_\ioa\b_ ga[s b a``o^bl ^[ cbao efcol `cfsobk _ _ig] a_ la\asa_b i` la\b_ a[l \]^_ ^__ib ]a_ s bb[_\il^bl ^[ lb\a^o sz efcy_ _ig] a_ ª«¬® d «ca®¹ w Z[ \]b _bhibo d eb sc^b�z cbgaoo \]b` f_\ioa\b_ a[l a[ aopfc^\]k jfc gf[\cag\^f[ sa_bl f[ as lig\^f[ jcfk ª«¬® d «ca®¹ w

�fck aoozd a y[fe oblpb sa_b ( ) ^_ lbr[bl a_ a r[^\b _b\ fj _b[\b[gb_ jcfk oa[piapb
* d a[l l^n^lbl ^[\f \ef `ac\_ � a[ ^kki\asob \]bfcz ( )+ d e]^g] ^_ \]b r|bl `ac\ fj\]b y[fe oblpb , a[l a[ i`la\asob \]bfcz ( )- w ¯ bgai_b fj \]b liao^\z fj cbn^_^f[ a[lgf[\cag\^f[ d ^\ ^_ b[fip] \f gf[_^lbc f[b d a[l ca\^f[ao^\z ` f_\ioa\b_ jfc gf[\cag\^[p a_b[\b[gb . jcfk ( ) d e c^\\b[ a_ µ¯/. ^_ `cfligbl s bofe w
012345 46 3 7 89³b\ ( ) s b a y[fe oblpb sa_b e ^\] a[ ^kki\asob `ac\ ( )+ w ³b\ . a[l : s b a[z \ef_b[\b[gb_ w x]b[ d . a[l : acb _a^l \f s b ;< =�>�������� ^� \]b jfoofe ^[p gf[l^\^f[ ^__a\^_rbl � �fc aoo _b\ fj _b[\b[gb_ � � ( )+ ? � @ . ^� ( )+ ? � @ :
012 345 46 3 7 87 ABC546 3C D45E F6G5HDC51GIuµ¯/ ´v uZ[goi_^f[ v ( )/. J ( )

uµ¯/ ¸v uZkki\asobq^[goi_^f[ v ( )+ J ( )/ .
uµ¯/ �v u©agi^\z v Zj . KL M[ uµ¯v d \]b[ ( )/. N ( )
uµ¯/ O v uZkki\asobq_iggb__v Zj ( )+ @P. d \]b[ . KL M[ u( )/ . v
uµ¯/ ®v uQ cb_bcna\^f[ v Zj . a[l : acb ( ) qbhi^naob[\ d \]b[ ( )/ . R

( )/:
uµ¯/ ± w´v u\cf[p cbobna[gbv Zj : L ( ) S( )/. d \]b[ . L M[ u( )/ . ?

T: Uv
uµ¯/ ± w¸v u»bobna[gbv Zj : L ( ) S( )/ . d \]b[ V( ) W e^\] ( )/ .

J ( ) W J ( ) _ w\ w . KL M[ u( ) W v a[l . L
M[ u( ) W ? T: Uv

uµ¯/ ± w�v u{bay cbobna[gbv Zj : L ( ) S( )/ . d \]b[ V( ) W e^\] ( ) W J
( ) _ w\ w . KL M[ u( ) W v a[l . L M[ u( ) W ?
T: Uv
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�f\b \]a\ eb ]anb \]cbb nac^a[\_ fj \]b cboana[\ ` f_\ioa\b fj nacz^[p _\cb[p\] wx]b ebaybc jfck _ acb k f\^na\bl sz nac^fi_ efcy_ fj ¼ a[__f[ ª¼ a[ ´s d ¼ a[ ´a¹ w
�fe eb cbgaoo a[ aopfc^\]k jfc gf[\cag\^f[ sa_bl f[ as lig\^f[ `cb_b[\bl ^[ª«¬® d «ca®¹ w fk b sa_^g lbr[^\^f[_ cbhi^cbl jfc \]b aopfc^\]k acb `cb_b[\bl rc_\ w

012345 46 3 7 8�³b\ ( ) s b a y[fe oblpb sa_b a[l . a _b[\b[gb w «[ ��������� ��� �������� � jfc .ec\ ( )+ ^_ a _b\ fj as lig^sob_ _ w\ w � ? ( )+ �R . a[l � ? ( )+ ^_ gf[_^_\b[\ w «[b|`oa[a\^f[ ^_ � ���� �� ^� [f `cf` bc _is_b\ fj ^\ ^_ a[ b|`oa[a\^f[ w Z\ ^_ _a^l \f s b����� �� � ���� ��d ^� \]bcb b| ^_\_ a _is_b\ ( ) W+ fj ( )+ _ w\ w � ^_ a k ^[^k ao aslig\^nbb|`oa[a\^f[ fj . ec\ ( ) W+ w �ic\]bc d � ^_ _a^l \f s b ;< =������ ^� � J ( )- w
��C�� D1 7 8	
Mf[_^lbc a y[fe oblpb sa_b ( ) e]f_b ^kki\asob `ac\ ( )+ N T
 � �  � d 
 � � U de]bcb � a[l � acb as lig^sob_ w M obacozd � � N T� U ^_ \]b f[oz k ^[^k ao aslig\^nbb|`oa[a\^f[ jfc 
 ec\ ( )+ w �� N T� d� U ^_ a[ as lig\^nb b|`oa[a\^f[ jfc 
 ec\ ( )+ dsi\ [f\ k ^[^k ao w ¼febnbc d �� ^_ a of gaooz k ^[^k ao aslig\^nb b|`oa[a\^f[ jfc 
 ec\
( )+ d _^[gb ^\ ^_ a k ^[^k ao b|`oa[a\^f[ jfc 
 ec\ T
 � �  � U e]^g] ^_ a _is_b\ fj
( )+ w x]b gf[gb`\ fj a of gaooz k ^[^k ao aslig\^nb b|`oa[a\^f[ ^_ gfk`i\a\^f[aooza\\cag\^nb d _^[gb a k ^[^k ao aslig\^nb b|`oa[a\^f[ ^_ k fcb b|` b[_^nb \f gfk`i\b w

x]b pb[bcao gf[\cag\^f[ aopfc^\]k fj ª«¬® d «ca®¹ ^_ cb`cfligbl ]bcb a_ « opfqc^\]k ´w x]b sa_^g ^lba s b]^[l \]^_ aopfc^\]k ^_ \f pb[bca\b aoo uof gaooz k ^[^k aovb|`oa[a\^f[_ jfc \]b _b[\b[gb \f s b gf[\cag\bl a[l lb\bck ^[b a ]^\\^[p _b\ jfc \]b_bb|`oa[a\^f[_ w ^[gb aoo uof gaooz k ^[^k aov b|`oa[a\^f[_ acb pb[bca\bl \]^_ aopfc^\]k^_ fj b|` f[b[\^ao _`agb a[l \^k b gfk`ob|^\zw
012345 46 3 7 8� A� 455 43� G15I³b\ � s b a _b\ fj _b\_ w x]b[ a _b\ �� ^_ a � ������ � �� fj � ^� �� J � � a[l jfc bnbcz[f[qbk`\z bobk b[\ � fj � d � � �� ^_ [f\ bk`\zw �ic\]bc d �� ^_ a � ���� �� �������� �� ^� [f `cf` bc _is_b\ fj ^\ ^_ a ]^\\^[p _b\ w
����� ��� ! ²b[bcao gf[\cag\^f[ aopfc^\]kZ[`i\ � « y[fe oblpb sa_b ( ) R ( )+ ? ( )- a[l a _b[\b[gb . \f s b gf[\cag\bl w
}i\`i\ � « [be y[fe oblpb sa_b ( ) W R ( )+ ? ( ) W-

s bp^[
´w Mf[_\cig\ a _b\  N T" � " ^_ a µ¯qgof_bl of gaooz k ^[^k ao as lig\^nb b|`oaq[a\^f[ jfc . ec\ ( )+ U w
¸ w ¬ b\bck ^[b a ]^\\^[p _b\ # uv w
� w Q cfligb µ¯ $ N ( )+ ? %( )- S# %� && a_ a cb_io\ w

b[l w
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Z[ ª¯�� ±¹ a nac^a[\ fj goai_ao [fck ao jfck \asobai| gaoobl �]z` bc \asobai| � ]a_s bb[ ^[\cfligbl w ^[gb \]b ]z` bc \asobai| gaogioi_ gf[_\^\i\b_ \]b sa_^_ jfc fic n^bei`la\b aopfc^\]k d eb e ^oo sc^b�z cbgaoo ^\ w Z\ ^_ _it g^b[\ \f cb_\c^g\ \f \]b pcfi[lnbc_^f[ ]bcb w{b a__ik b \]a\ \]b cbalbc ^_ jak ^o^ac e ^\] \]b sa_^g gf[gb`\_ fj `cf` f_^\^f[aoofp^g w ������� d ^ wb w kio\^_b\_ fj o^\bcao_ d acb i_iaooz ec^\\b[ a_ \]b l^_mi[g\^f[ G � H
I I I H GJ H K) � H I I I H K)L fc a_ a[ ^k`o^ga\^f[ G � H I I I H GJ � ) �  I I I ) L uM N O d
P N O v w x]b o^\bcao_ G � Q R R R Q GJ ucb_` w ) � Q R R R Q)L v acb gaoobl \]b � ��� ucb_` w ���� vfj \]b goai_b w { ^\] * eb lb[f\b \]b gfk`obk b[\ fj a o^\bcao * w xef o^\bcao_ * a[l
( acb ���� ��� ������ ^j * R ( w

�cfk [fe f[ S aoeaz_ lb[f\b_ a r[^\b pcfi[l goai_b _b\ d ao_f gaoobl ��������da[l T lb[f\b_ ^\_ _^p[a\icb d ^ wb w \]b _b\ fj aoo `cbl^ga\b _zks fo_ f ggicc^[p ^[ ^\ w {bgf[_^lbc r[^\b fclbcbl \cbb_ U e]bcb \]b [flb_ d b|gb`\ \]b cff\ [flb d acb oas boble ^\] o^\bcao_ w Z[ \]b jfoofe ^[p eb e ^oo cb`cb_b[\ a sca[g] V ^[ U sz \]b _bhib[gb
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� �� � � �??@�� ! B�F#� �� � �� ��� ���� �#F�
x]b ybz ^lba fj \]b aopfc^\]k `cb_b[\bl ^[ \]^_ `a` bc ^_ \f \ca[_jfck \]b p^nb[la\asa_b aof[p e ^\] \]b n^be lbob\^f[ cbhib_\ ^[\f a l^_mi[g\^nb ofp^g `cfpcak a[la``oz y[fe[ l^_m i[g\^nb \bg][^hib_ \f _fonb \]b fc^p^[ao n^be lbob\^f[ `cfsobk w x]b^[\i^\^f[ s b]^[l \]b \ca[_jfck a\^f[ ^_ \f fs\a^[ a l^_m i[g\^nb ofp^g `cfpcak ^[ _ig]a eaz \]a\ bag] uk ^[^k aov k flbo fj \]^_ \ca[_jfck bl `cfpcak cb`cb_b[\ a eaz fjlbob\^[p \]b p^nb[ n^be a\fk w {b `cb_b[\ \ef nac^a[\_ fj fic aopfc^\]k w x]b f[b\]a\ ^_ l^_gi__bl ^[ \]^_ _bg\^f[ bk`ofz_ a \c^n ^ao \ca[_jfck a\^f[ `cf gblicb si\ ]a_\f offy jfc � qk ^[^k ao k flbo_ d e]bcb � e^oo gf[_^_\ fj \]b � �� ������ fj \]b ��� q`cbl^ga\b_ , � qk ^[^k ao k flbo_ \]bcbjfcb g]acag\bc^�b k ^[^k ao lbob\^f[ f` bca\^f[_ szcbal^[p \]b \ci\] fj a [bpa\^nb ��� qo^\bcao a_ a lbob\^f[ wx]b f\]bc nac^a[\ ul^_gi__bl ^[ \]b [b|\ _bg\^f[ v ` bcjfk _ a gf_\oz \ca[_jfck a\^f[ dsi\ l^_` b[_b_ e ^\] \]b cbhi^cbk b[\ fj gfk`i\^[p \]b k ^[^k ao k flbo_ w{b _\ac\ `cb_b[\^[p fic aopfc^\]k sz rc_\ lbr[^[p `cbg^_boz ]fe \]b p^nb[ la\asa_b^_ \ca[jfck bl ^[\f a l^_m i[g\^nb ofp^g `cfpcak jfc n^be lbob\^f[ `ic` f_b_ w
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