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a FP FE yUIIHM [TJ MH ZQ�q F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F Ppa FP FP s_^W`JK^\[UV\K^ bJK[[\NJH F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F Ppa FP FY s_^W`JK^\[UV\K^ t^H F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F Ppk ½?<B¾AjC?< D¿¿ À<<iÁij DÂw FE ÃKJ^H SH ZJUO RJ�yUK Ä Å ÆÇÈÉÊËÆÊË `KJ[ M\b^H F F F F F F F F F F F F F F F F F F F F F F F F Pzw FP ÃKJ^H SH ZJUO RJ�yUK Ä Å ÆÇÈÉÊËÆÊË [RoTH^V\HMMH F F F F F F F F F F F F F F F F F F F F F F F Y�w FY |HJnKJO U^WH[ SH[ LKTWMH[ SH ZK[VU[ HV QuG F F F F F F F F F F F F F F F F F F F F F F F F F Y Ew FY FE ÃKTWMH SH ZK[VU[ F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F YPw FY FP QuG F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F YY
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ÝÞÝ ßà áâãäåæç àè^H [RoTH^WH WKOIMHXH éêë ì UIIUJVH^U^V í T^H WHJVU\^H WK^[VHMMUV\K^ H[V RO \[H F |KTJ [\OIM\tHJ î ^KT[[TIIK[K^[ oTH MU OKSTMUV\K^ H[V T^H Ã|sv ïÃ\^UJ_ |`U[H s`\nV vH_\^bð î W mH[V�í�S\JH êë ñ ò óF qIJN[O \[H H^ nKJO H î IUJ T^H \OITM[\K^ ô õö÷ î HV VJU^[MUV\K^ SH nJRoTH^WH î MH [\b^UM WK^V\^T RO \[ [ mRWJ\V ]
øù ú õö÷ ñ ûü ýøþÿ� �� � �� ê�ô õö � �� ÷	 ïEð

K
 � SR[\b^H MU STJRH S mT^ [_OLKMH F qIJN[ UrK\J VJUrHJ[R MH WU^UM SH VJU^[O \[[\K^ î WH [\b^UM H[V t^UMHO H^VJH�T F l^ [TIIK[U^V MH WU^UM M\^RU\JH HV \^rUJ\U^V î SH JRIK^[H \OITM[\K^^HMMH � õö÷ î HV MH LJT\V  õö÷ USS\V\nL MU^W HV bUT[[\H^ î MH [\b^UM OKSTMR JH�T H[V SH MU nKJOH ]
�ù ú õö÷ ñ ûü ýøþÿ� �� � ý�� ê� � õö � �� ÷ �  õö÷		

UrHW � ñ ô � � F G mH^rHMKIIH WKOIMHXH SH �ù ú õö÷ H[V ]
� õö÷ ñ �� ê� � õö � �� ÷ �  õö÷

è^H [VUV\[V\oTH [T� [U^VH IHTV �VJH WK^[VJT\VH H^ t MVJU^V � õö÷ IUJ � � õ�ö÷ î t MVJH USUIVR í � õö÷ î IT\[ H^RW`U^V\MMK^^U^V SH O U^\NJH [_^W`JK^H UT J_V`O H SH T^ IK\^V IUJ [_OLKMH F l^ ^KVU^V � õö÷ MU [KJV\H STtMVJH USUIVR HV � ë ñ � õ�� ÷ î K^ U ]
�ë ñ ��� ê�� õö � �� ÷ � � õö÷ � � � õ�ö÷� � ������� ë� UrHW � õö÷ ñ � õö÷ � � � õ�ö÷

ZHVVH [RoTH^WH WKOIMHXH I HTV �VJH H^[T\VH TV\M\[RH IUJ T^ SRVHWVHTJ �Gsl ï�UX\OTO G\�HM\`KKS sH�oTH^WH l [V\O UV\K^ ð F GH JRWHIVHTJ U\^ [\ WK^[VJT\V H[V V`RKJ\oTHO H^V KIV\OTO î O U\[ oTH nUTV�\M I KTJ MHO HVVJH H^  TrJH IJUV\oTHOH^V !
" G mH^rHMKIIH WKOIMHXH ST [\b^UM JH�T SK\V �VJH WKJJHWVHO H^V H[V\O RH F ZHMU [TIIK[H oTH MH JRWHIVHTJS\[IK[H S mT^ K[W\MMUVHTJ MK WUM IUJnU\VHO H^V [_^W`JK^\[R UrHW WHMT\ SH M mRO HVVHTJ F s\ VHM ^ mH[V IU[ MH WU[ îT^H >fBAg f>h=C?< @i g ?>=iAji SHrJU �VJH TV\M\[RH F
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" GH I\MKVUbH SH M mRW`U^V\MMK^^HTJ H^ [KJV\H ST tMVJH USUIVR SK\V �VJH UM\b^R [TJ MH J_V`OH S mRO \[[\K^SH[ [_OLKMH[ F |KTJ oT m\M H^ [K\V U\^[\ î T^ S\[IK[\V\n SH j~<B�>?<Cjh=C?< j~�# ?¾i ïKT J_V`O Hð SK\V�VJH TV\M\[R FZH[ SHTX IK\^V[ [K^V UT W TJ SH WH SK WTO H^V F l^ IJUV\oTH î \M H[V UT[[\ ^RWH[[U\JH S mH[V\O HJ MH WU^UMSH VJU^[O \[[\K^ IKTJ UM\O H^VHJ M mUMbKJ\V`O H SH $ \VHJL\ ïSRVHWVHTJ �Gsl ð HV MH t MVJUbH USUIVR I HTV�VJH \OIMU^VR ^TORJ\oTHO H^V í WK^S\V\K^ S mRW`U^V\MMK^^HJ í T^ J_V`O H WKOIUV\LMH UrHW MH V`RKJNO H SHs`U^^K^ ïIKTJ SH[ JKMM�K% \^nRJ\HTJ[ í E��& î T^ RW`U^V\MMK^^UbH í SHTX IK\^V[ IUJ [_OLKMH WK^r\H^Vð F'KT[ ULKJSK^[ T^\oTHO H^V MH[ IJKLMNO H[ SH [_^W`JK^\[UV\K^ ( [UTn O H^V\K^ WK^VJU\JH î ^KT[ [TIIK[K^[oTH MH WU^UM SH VJU^[O \[[\K^ JH[I HWVH MH WJ\VNJH SH '_oT\[V ( T^ RW`U^V\MMK^^UbH [_^W`JK^H H^ [KJV\H STtMVJH USUIVR SK^^H U\^[\ T^ OKSNMH S\[WJHV \^ [VU^VU^R F 'KT[ RVTS\HJK^[ MH[ IJKLMNO H[ SH [_^W`JK^\[UV\K^IKJVHT[H HV [_OLKMH [RIUJRO H^V F
ÝÞ) *+ç ã,- å./à-â 0ãç áåà1àZH S\[IK[\V\n I HJO HV S mH[V\O HJ M mH^rHMKIIH WKOIMHXH ST [\b^UM JH�T F 2SRUMHO H^V î \M IJH^S H^ [K^ H^VJRHMH [\b^UM O KSTMR ûü 3� õö÷ øþÿ� �� � 4 HV SK^^H H^ [KJV\H MH[ WKOIK[U^VH[ JRHMMH HV \O Ub\^U\JH SH � õö÷ ñ5 õö÷�67 õö÷ F |KTJ WHMU î MH [\b^UM JH�T H[V [RIUJR H^ SHTX rK\H[ F G mT^H H%HWVTH MU IJKc HWV\K^ [TJ 89: õ;< = ö÷ îM mUTVJH [TJ :>? õ;< = ö÷ Fl^ IJUV\oTH î MH SRI`U[UbH @ õö÷ H^VJH MU IKJVHT[H HV M mK[W\MMUVHTJ MK WUM H[V ^K^ ^TM î HV bR^RJUMHO H^VrUJ\ULMH UT WKTJ[ ST VHOI[ ( MH[ WKOIK[U^VH[ H^ [KJV\H SH[ SHTX LJU^W`H[ ST SROKSTMUVHTJ WKO �IMHXH [ mRWJ\rH^V UMKJ[ ]A 5 õö÷ ñ ûü 3� õö÷ øþB C�D4 ñ ûü �� õö÷� 89: õ@ õö÷÷ � EF �� õö÷� :>? õ@ õö÷÷7 õö÷ ñ EF 3� õö÷ øþB C�D4 ñ ûü �� õö÷� :>? õ@ õö÷÷ � EF �� õö÷� 89: õ@ õö÷÷GU JKVUV\K^ SH M mH^rHMKIIH WKOIMHXH SK\V �VJH H[V\O RH HV WKOIH^[RH Ä Å ÆÇÈÉÊËÆÊËF
ÝÞG ßà ç ã,æåà2M ^KT[ nUTV T^ OKSNMH IJH^U^V H^ WKOIVH MH[ \OIHJnHWV\K^[ SH [_^W`JK^\[UV\K^ F l^ IJR[H^WH S mT^HHJJHTJ SH [_^W`JK^ \[UV\K^ @ õö÷ MH [\b^UM U^UMKb\oTH [KJVU^V ST SROKSTMUVHTJ WKOIMHXH H[V SH MU nKJO H ]

� õö÷ ñ ý�� ê�� õö � �� ÷ � � õö÷	 øþB C�D UrHW � õö÷ ñ  õö÷ � � � õ�ö÷
: H} H: ½hj gh>=CBA ¾Ci> I ij=C� h=C?< @i ¾h g ?>=iAji|KTJ M mRVTSH SH MU JRWTIRJUV\K^ SH IKJVHT[H î W mH[V�í�S\JH M mH[V\O UV\K^ HV MU WKOIH^[UV\K^ SH MU S\%RJH^WHSH I`U[H @ õö÷ î ^KT[ [TIIK[HJK^[ oTH MH J_V`O H H[V WKJJHWVHO H^V H[V\O R ( MH[ \^[VU^V[ S mRW`U^V\MMK^^UbH[K^V UM\b^R[ [TJ MH[ [_OLKMH[ VJU^[O \[ î U\^[\ ]

�ë ñ � õ�� ÷ ñ ý�� ê�� õö � �� ÷ � � õö÷	 øþB C�D ������� ë�ñ ý�� ê�� õ�� � �� ÷ � � õ�� ÷	 øþBJ
QT nU\V oTH MH WU^UM JH[IHWVH MH WJ\VNJH SH '_oT\[V HV oTH MH[ t MVJH[ SH O \[H H^ nKJO H SH M mRO HVVHTJ HVST JRWHIVHTJ U[[TJH T^H UL[H^WH S m\^VHJnRJH^WH[ H^VJH [_OLKMH[ MKJ[oTH M mRW`U^V\MMK^^UbH H[V [_^W`JK^H îMH OKSNMH ^KJO UM\[R SHr\H^V VJN[ [\OIMH ] �ë ñ êëøþBJ � KëGU I`U[H @ë SHrJU �VJH H[V\O RH í IUJV\J SH MU [T\VH é�ë ìF GH LJT\V WKOIMHXH LKë ñ � õ�� ÷ øþBJ M H[V[TIIK[R bUT[[\H^ î LMU^W HV W\JWT MU\JH î SH rUJ\U^WH N ÿO ñ P QRKë Rÿ S F
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: H} HD ½hj gh>=CBA ¾Ci> I ij=C� h=C?< @A >~=��il^ M mUL[H^WH SH JKVUV\K^ SH I`U[H î MH [\b^UM H^ [KJV\H ST SROKSTMUVHTJ WKOIMHXH [ mRWJ\V ]� õö÷ ñ �� ê�� õö � �� ÷ � � õö÷
GH[ \^ [VU^V[ öë ñ �� SK\rH^V �VJH H[V\O R[ í IUJV\J SH � õö÷ F
: H} H} ½hj Tf<f>h¾ I ij=C� h=C?< B?<U ?C<=i g ?>=iAjiV>~=��il^ bR^RJUM î MH[ SHTX IJKLMNO H[ IJRWRSH^V[ [H IK[H^V [\OTMVU^ROH^V F QHTX [VJUVRb\H[ IHTrH^V UMKJ[ �VJHH^r\[UbRH[ ]E F uU\JH nK^WV\K^^HJ [TWWH[[\rHO H^V SHTX UMbKJ\V`O H[ SH [_^W`JK^\[UV\K^ î M mT^ IKTJ MU IKJVHT[H îM mUTVJH IKTJ MH J_V`O H F ZHVVH [KMTV\K^ [\OIMH H[V O UM`HTJHT[HO H^V [KT[�KIV\O UMH HV I HTV IUJ�nK\[ [ mUrRJHJ \^[T� [U^VH FP F ZK^[VJT\JH SH ^KTrHUTX UMbKJ\V`O H[ S mH[V\O UV\K^ WK^c K\^VH SH I`U[H HV SH J_V`O H F ZHVVH [KMTV\K^bR^RJUMHO H^V IMT [ IHJnKJO U^VH I HTV �VJH IMT[ WKOIMHXH í O HVVJH H^  TrJH F'KVK^[ oTH ^KT[ ^KT[ M\O \VK^[ \W\ UTX [HTM[ IJKLMNO H[ SH [_^W`JK^\[UV\K^ F l^ IJUV\oTH î \M nUTV Uc KTVHJí WHTX�W\ M mH[V\O UV\K^ ST WU^UM SH VJU^[O \[[\K^ HV MU SRVHWV\K^ SH[ [_OLKMH[ VJU^[O \[ F QU^[ WH WU[bR^RJUM î MH[ UMbKJ\V`O H[ WK^c K\^V[ SHr\H^^H^V LHUTWKTI IMT[ WKOIMHXH[ F 2M H[V \^VRJH[[U^V SH ^KVHJ oTHM mH[V\O UV\K^ ST J_V`O H IHTV VJN[ [KTrH^V �VJH \^WMT[H SU^[ M mH[V\O UV\K^ ST WU^UM F l^ H%HV î SH I MT[H^ IMT[ SH VJU^[O \[[\K^[ [ mH%HWVTH^V [KT[ nKJO H SH VJUOH HV MH[ O RV`KSH[ LMK W[ [K^V SH IMT[ H^ I MT[HOIMK_RH[ F QU^[ WH WU[ î H^ [TIIK[U^V oTH M mRW`U^V\MMK^^UbH ^H SRJ\rH IU[ [TJ MU STJRH S mT^ LMK W î MH[HTM H%HV S mT^ SRWUMUbH ST IH\b^H S mRW`U^V\MMK^^UbH IUJ JUIIKJV UT IH\b^H [_^W`JK^H H[V SH OKS\tHJMU JRIK^[H \OITM[\K^^HMMH ST WU^UM rTH IUJ MH JRWHIVHTJ F QU^[ WH V_IH SH [\VTUV\K^ î MU [_^W`JK^\[UV\K^[_OLKMH WK^[\[VH í IK[\V\K^^HJ WKJJHWVHO H^V MH[ LMKW[ ( T^H nK\[ WHVVH [_^W`JK^\[UV\K^ bJK[[\NJH H%HWVTRH îMU [_^W`JK^\[UV\K^ t^H H[V \^WMT[H SU^[ MH WU^UM F
Wç áãâ/.X0à ,àY , ZYáãYZ/ Z[Y ,à Y\X0]âãXZY./ZãX" è^H �hA^hCji ij=C� h=C?< @i ¾h g�hji SH MU IKJVHT[H [H VJUST\V IUJ T^H h==f<Ah=C?< ST [\b^UMTV\MH IKTJ T^H OKSTMUV\K^ í T^H S\O H^[\K^ ïÃ|sv î q� ð HV SH[ C<=i> _f>i<Bij H^VJH MU rK\H H^ I`U[HHV MU rK\H H^ oTUSJUVTJH MKJ[oTH SHTX IKJVHT[H[ H^ oTUSJUVTJH [K^V TV\M\[RH[ ï' �|sv UrHW ` a b î�q� ð F" è^H �hA^hCji ij=C� h=C?< @A >~=��i [H VJUST\V IUJ T^H hAT�i<=h=C?< @ij C<=i> _f>i<Bij i<=>ij~�# ?¾ij F GKJ[oTH M mRW`U^V\MMK^^UbH ^ mH[V IU[ [_^W`JK^H î O �OH T^ WU^UM [UV\[nU\[U^V MH WJ\VNJH SH'_oT\[V bR^NJH SH[ \^VHJnRJH^WH[ H^VJH [_OLKMH[ F
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c deÑÐf e9/67ÏÎ 32 f Ï962Ð42
Q mUIJN[ ^KVJH OKSNMH RMRO H^VU\JH î MH[ RW`U^V\MMK^[ KL[HJrR[ rRJ\tH^V ]�ë ñ êëøþBJ � Kë�^ ^KVH g ë ñ h@ë MH SRI`U[UbH H[V\O R IUJ MH JRWHIVHTJ F QH [KJVH oTH MH[ [_OLKMH[ I HTrH^V �VJH H[V\O R[IUJ hêë ñ ië ñ �ë øjþkJ F 'KT[ ^KT[ \^VRJH[[K^[ í SH[ IJKLMNO H[ SH WKOIMHX \VR WJK\[[U^VH H^ WKOOH^�U^VIUJ M mRVTSH SH[ [KMTV\K^[ ST � UX\OTO SH $JU\[HOLMU^WH ï�$ ð HV SH S\rHJ[H[ [KMTV\K^[ UIIJKW`RH[ IKTJM mH[V\O UV\K^ SH MU I`U[H S mT^H nJRoTH^WH ITJH ï[\b^UM ^K^ OKSTMRð IT\[ IKTJ M mH[V\O UV\K^ SH MU I`U[HS mT^ [\b^UM OKSTMR Ã|sv F 'KT[ ULKJSK^[ H^[T \VH MH IJKLMNO H SH M mH[V\O UV\K^ KIV\O UMH SH I`U[H STIK\^V SH rTH ST t MVJUbH ^K^ M\^RU\JH KIV\O UM H^ IJR[H^VU^V T^H O \[H H^  TrJH IJUV\oTH IUJ T^H VHW`^\oTHIUJV\WTMU\JH F
) ÞÝ lY/Zç ./ZãX ,à å. á].Yà , m-Xà [â+n-àX0à á-âàD H: H: Àgg>?B�i @A �hÁC�A� @i ^>hCji�# ¾h<Bi g ?A> ¾ oij=C� h=C?< @ oA<i g�hji B?<j=h<=iZK^[\SRJK^[ MH OKSNMH S mKL[HJrUV\K^ U[[K W\R í T^H I`U[H WK^[VU^VH ]�ë ñ üpq õ6@ ÷ � Kël^ bJKTIU^V � � ó KL[HJrUV\K^[ SU^[ MH rHWVHTJ rë ñ õ�= s t t t s �ë ÷� HV H^ [TIIK[U^V VKTc KTJ[ MH LJT\V KëLMU^W î bUT[[\H^ HV W\JWTMU\JH ( MU nK^WV\K^ SH rJU\[HOLMU^WH SH r ë [ mRWJ\V ]

� õr ë R @ ÷ ñ ëu��=
óN ÿO < üpq ý� ���� � øþB ��ÿN ÿO 	

G mH[V\O UVHTJ ST O UX\OTO SH rJU\[HOLMU^WH g ë SH @ rRJ\tH ]vv @ w? é� õr ë R @ ÷ì ñ x
S mK
 ] g ë ñ yz8{y? | ë��= EF õ�� ÷| ë��= ûü õ�� ÷D H: HD } C�g¾C~Bh=C?< @i ¾h j?¾A=C?< @A � hÁC�A� @i ^>hCji�# ¾h<BiGU [KMTV\K^ ST �$ IHTV �VJH UIIJK W`RH IUJ T^H nKJO H JRWTJ[\rH H^ [TIIK[U^V oTH M mH[V\O UVHTJ rUJ\HMH^VHOH^V î W mH[V�í�S\JH oTH Rg ë � g ëj� R � óF ZHVVH `_IKV`N[H H[V H^ IUJV\WTM\HJ rRJ\tRH MKJ[oTH MU rUMHTJH[V\O RH H[V SRc í IJK W`H SH MU rUMHTJ KIV\O UMH ï� bJU^Sð F GU SRJ\rRH SH MU MKb rJU\[HOLMU^WH RVU^V ^TMMHí M mKIV\OTO î MU [KMTV\K^ ST O UX\OTO SH rJU\[HOLMU^WH g ë rRJ\tH ]ë���= EF ��� øjþkJ � ñ x ïPð
l^ RWJ\rU^V EF ��ë øjþ CkJ jkJ��D� þkJ�� � � ëj����= EF ��� øjþ CkJ jkJ��D� þkJ�� � ñ x
HV H^ TV\M\[U^V MH SRrHMKIIHOH^V M\O \VR EF �� �øþ� � � EF õ� ÷ � � ûü õ� ÷ rUMULMH IKTJ � ñ Rg ë � g ëj� R � óHV MH nU\V oTH g ëj� H[V [KMTV\K^ ST O UX\OTO SH rJU\[HOLMU^WH UT VHOI[ � � óî K^ IHTV RWJ\JH ]g ë ñ g ëj� � � ë EF ��ë øj þkJ�� � ïYðK
 � ë ñ � ë���= ûü ��� øjþkJ�� �� j�

p



H[V î H^ OK_H^^H î IJK W`H SH �ë�� F ZHV UMbKJ\V`O H H[V í IU[ SRWJK\[[U^V WKOOH WHMU H[V `UL \VTHM SU^[MH WU[ SH M mH[V\O UV\K^ S mT^ IUJUO NVJH WK^[VU^V F sU nKJOH H[V HXUWVHO H^V WHMMH SH MU LKTWMH SH I`U[H^TORJ\oTH ST IJHO \HJ KJSJH F'KVK^[ MH IU[[UbH SH MU JHMUV\K^ \OIM\W\VH ïPð í T^ UMbKJ\V`OH JRWTJ[\n ïYð F 'KT[ TV\M\[HJK^[ í ^KTrHUTWHVVH O U^\NJH S mUIIJK W`HJ T^H [KMTV\K^ ST �$ ^K^ HXIM\W\VH IUJ T^ UMbKJ\V`OH USUIVUV\n MKJ[ SH M mRVTSHSH M mH[V\O UV\K^ SH MU I`U[H SH [\b^UTX OKSTMR[ F
D H: H} � C¾=>i @i � h¾� h< f=i<@AGKJ[oTH MU I`U[H í H[V\O HJ ^ mH[V IMT[ WK^[VU^VH î \M SHr\H^V S\� W\MH S mHXIMK\VHJ MH[ [KMTV\K^[ ST �$ KT ST�q|î T^H UIIJK W`H WMU[[\oTH WK^[\[VH UMKJ[ í UIIJKW`HJ MU [KMTV\K^ KIV\O UMH IUJ T^ tMVJH SH vUMO U^RVH^ST F GU I`U[H RVU^V nK^WV\K^ ST VHOI[ î M mKL[HJrUV\K^ H[V O U\^VH^U^V ]�ë ñ øþBJ � Kë|KTJ H[V\O HJ @ë í M mU\SH S mT^ tMVJH SH vUMOU^ RVH^ST î \M nUTV WK^^U�VJH T^ OKSNMH S mRrKMTV\K^ Ä Å ÊËÆÊËSH MU I`U[H F QU^[ MU [T \VH î ^KT[ WK^[\SRJK^[ MH[ SHTX WU[ JRUM\[VH[ S mT^H SRJ\rH LJK�^\H^^H UrHW KT [U^[SRJ\rH M\^RU\JH F
��hji � >?�<Ci<<i H sTIIK[K^[ oTH MU I`U[H @ë [T\V T^H RrKMTV\K^ LJK�^\H^^H ]@ë� � ñ @ë � � ël^ ^KVU^V 7 ë MU rUJ\U^WH SH � ë HV 5 ë �ë WHMMH SH M mH[V\O UVHTJ g ë î MH t MVJH SH vUMO U^ RVH^ST ïWn F �w�ð [HJRST\V í ] g ë ñ g ëj� � � ë EF ��ë üpq õ�6g ëj� ÷� UrHW � ë ñ ;N ÿO 5 ë �ë
UrHW 5 ë �ë ñ N ÿO; �5 ëj� �ëj� � 7 ëj�� � �5 ëj� �ëj� � 7 ëj� � N ÿO �;�ZHV UMbKJ\V`O H H[V T^H LKTWMH SH I`U[H ^TORJ\oTH í IU[ � ë rUJ\ULMH F l^ U%HWVU^V S\JHWVHO H^V í � ë [UrUMHTJ U[_OIVKV\oTH �� M mH[V\O UVHTJ [H JRST \V í ^KTrHUT í T^H LKTWMH SH I`U[H ^TORJ\oTH ST IJHO \HJKJSJH F
� f>C^i �AhjC ¾C<fhC>i H l^ IJUV\oTH î \M HX \[VH VKTc KTJ[ T^ IHV\V SRWUMUbH nJRoTH^V\HM H^VJH SHTX K[W\M�MUVHTJ[ ( MU SRJ\rH SH I`U[H OK_H^^H H[V M\^RU\JH SH IH^VH � \^WK^^TH Ä Å ÊËÆÊËF è^H HXVH^[\K^ SH M mRVUVST tMVJH SH vUMO U^ IKTJ _ \^WMTJH MU SRJ\rH \^WK^^TH � WK^ST\V í T^ ^KTrHUT OKSNMH S mRVUV ]@ë�� ñ @ë � � ë � � �ë�ë�� ñ � ë � � ÿë� �ë HV � ÿë [K^V SHTX IHV\V[ LJT\V[ SH S_^UO \oTH F �^ ^KVH 5 ë �ë ¡ MH[ WKOIK[U^VH[ SH MU O UVJ\WH 5 ë �ë î 7 þ¢WHMMH[ SH 7 HV £ ë ñ 7�� � 5 ë �ë�� � 5 ë �ë¤� � 5 ë �ë�¤ � 5 ë �ë¤¤ F |KTJ WHVVH ^KTrHMMH S_^UO \oTH î M mH[V\O UVHTJSH vUMO U^ RVH^ST H[V MH [T\rU^V ]

g ë�� ñ g ë � h�ë �ë � £ ëN ÿO �; � £ ë EF ¥� ë øjþ õkJ�¦�J §J ÷¨
h� ë�� �ë�� ñ h� ë �ë � 5 ÿÿ � 5 ÿ�N ÿO �; � £ ë EF ¥�ë øj þ õkJ�¦�J §J ÷¨UrHW

5 ë�� �ë�� ñ ©ª« ¬
¤¤ C® J j¯ �� D° ¤ ±ÿ�®J ¬

¤¤ õ²J §J�¤ �²J §J¤¤ ÷° ¤ ±ÿ�®J
¬
¤¤ õ²J §J�¤ �²J §J¤¤ ÷° ¤ ±ÿ�®J 7 ÿÿ � 5 ë �ë¤¤ � õ²J §J�¤ �²J §J¤¤ ÷ õ²J §J¤� �²J §J¤¤ ÷° ¤ ±ÿ�®J

³́µ
w



ZH tMVJH I HJO HV SH IKTJ[T \rJH UrHW T^ L\U\[ U[_OIVKV\oTHO H^V ^TM MH[ SRJ\rH[ M\^RU\JH[ SH I`U[H F l^tXU^V S\JHWVHO H^V MH bU\^ SH vUMOU^ î WHV UMbKJ\V`O H [ mRWJ\V ]g ë�� ñ g ë � h� ë � ��¶ëh�ë�� �ë�� ñ h�ë �ë � � ÿ¶ëUrHW ¶ë ñ EF ¥� ë øj þ õkJ�¦�J §J ÷¨ F 2M I HTV �VJH JRRWJ\V H^ nU\[U^V UIIUJU�VJH T^ ~ ¾=>i @i # ?AB¾i ]
g ë�� ñ g ë � ·�� � � ÿó � � j� ¸ ¶ë ïa ð

�^ M mUIIHMMH T^H LKTWMH SH I`U[H ST [HWK^S KJSJH F
) Þ) lY/Zç ./ZãX ,à å. á].Yà , m-X YZ¹X. å çã,- å+D HD H: Àgg>?B�i @A �hÁC�A� @i ^>hCji�# ¾h<Bi g ?A> ¾ oij=C� h=C?< @ oA<i g�hji B?<j=h<=iG mH[V\O UV\K^ SH MU I`U[H S mT^H nJRoTH^WH ITJH U RVR O \[H VJN[ [\OIMHO H^V [KT[ MU nKJO H S mT^ IJKLMNO HSH t MVJUbH SH vUMO U^ F GKJ[oTH MU [\^T[KºSH H[V OKSTMRH î MU [\VTUV\K^ SHr\H^V OK\^[ [\OIMH HV \M nUTV îS mT^H O U^\NJH KT S mT^H UTVJH î RM\O \^HJ MU OKSTMUV\K^ IKTJ [H JUO H^HJ UT IJKLMNO H IJRWRSH^V F 'KT[UMMK^[ ULKJSHJ WH IJKLMNO H IUJ MU O RV`KSH ST �$ HV H^ SRST\JH SHTX UIIJKX \O UV\K^[ WRMNLJH[ ] MULKTWMH SH ZK[VU[ HV MU LKTWMH í JHOKSTMUV\K^ ïUT[[\ UIIHMRH QuG IKTJ QHW\[\K^ uHHSLUW� GKKIð FG mKL[HJrUV\K^ H[V ] �ë ñ êë øþB � Kël^ bJKTIU^V VKTc KTJ[ � � ó KL[HJrUV\K^[ H^ T^ rHWVHTJ r ë ñ õ�= s t t t s �ë ÷� î ^KT[ UrK^[ ]

5 õr ë R@ s êë ÷ ñ ëu��=
ó<N ÿO üpq ý� ���� � ê� øþB ��ÿN ÿO 	

l^ [TIIK[U^V MH[ êë \^SRIH^SU^V[ HV T^\nKJO ROH^V JRIUJV\[ [TJ é� ó s � óìî \M H[V IK[[\LMH S m\^VRbJHJ [TJMH[ êë \^WK^^T[ ]
5 õrë R@ ÷ ñ · ó<N ÿO ¸

ë�� ëu��= »
¼¼½¼¼¾

üpq ·� �¿À �¤ jÿ ÁÂ õ¿À Ã� Ä ÷��°¤ ¸� üpq ·� �¿À �¤ � ÿ ÁÂ õ¿À Ã� Ä ÷� �°¤ ¸
Å¼¼Æ¼¼Çl^ SRJ\rU^V MU MKb�rJU\[HOLMU^WH ]

vB w9È 5 õr ë R@ ÷ É ë���= vB w9È 89:Ê ·
;N ÿO ûü ��� øjþB �¸

ñ ë���=
;N ÿO EF ��� øjþB � {y?Ê · ;N ÿO ûü ��� øjþB �¸Ã\H^ oTH M mK^ ^H IT\[[H IU[ HXVJU\JH T^H [KMTV\K^ U^UM_V\oTH IKTJ M mH[V\O UVHTJ î \M JH[VH IK[[\LMH S mUIIJK�W`HJ MU [KMTV\K^ IUJ T^ UMbKJ\V`O H JRWTJ[\n ST V_IH ]

g ë�� ñ g ë � � ËN ÿO EF ��ë øjþkJ � {y?Ê · ;N ÿO ûü �� ë øjþkJ �¸GH VHJOH � Ë�N ÿO \^S\oTH oTH MU WKJJHWV\K^ SK\V �VJH S mUTVU^V IMT[ nU\LMH oTH M mHJJHTJ H[V LJT\VRH F QU^[ MU[T\VH î MH[ WK^[VU^VH[ [HJK^V \^WMT[H[ SU^[ MH IU[ HV ^KT[ ^KVHJK^[ [\OIMHO H^V � F sHMK^ MH JUIIKJV [\b^UM[TJ LJT\V î MH VHJO H {y?Ê � ÿ° ¤ ûü ��ë øjþB �� IHTV �VJH UIIJK W`R SH SHTX nU�K^[ ]
x



ehgg?>= jCT<h¾ jA> #>A C= _?>= H GKJ[oTH N ÿO H[V IHV\V î MH VHJO H ÿ° ¤ ûü �� ë øjþkJ � H[V bJU^S HV MU VU^�bH^VH `_IHJLKM\oTH H[V VJN[ IJKW`H SH MU nK^WV\K^ [\b^H F q \^[\ î {y?Ê � ÿ° ¤ ûü �� ë øj þkJ �� H[V T^H SRW\[\K^Ìêë [TJ MH [_OLKMH êë F GU [KMTV\K^ �$ UIIJK W`RH SHr\H^V ØÔÉ ÍÆØÚÕÉ Î ÊÉÏ ÆÐØÕÄÈËÆÔ ]g ë�� ñ g ë � � EF �Ìêë�ë øjþkJ � ïpðehgg?>= jCT<h¾ jA> #>A C= _hC# ¾i H GKJ[oTH N ÿO H[V bJU^S î MH VHJO H ÿ° ¤ ûü ��ë øj þB � H[V I HV\V HV MU VU^�bH^VH `_IHJLKM\oTH H[V oTU[\ M\^RU\JH î M mUMbKJ\V`O H SHr\H^V ]g ë�� ñ g ë � � ËN ÿO EF �� ë øj þkJ � ûü ��ë øjþkJ �HV I HTV �VJH JRRWJ\V [KT[ MU nKJO H S mT^H ÍÆØÚÕÉ ÐÉ ÑÆÇÈÄÇ ]g ë� � ñ g ë � � EF �� ÿë øj þÿkJ � ïwðGU LKTWMH SH ZK[VU[ HV MU LKTWMH í JHOKSTMUV\K^ IHTrH^V SK^W �VJH rTH[ WKOOH SH[ UIIJKX \O UV\K^[ SHMU [KMTV\K^ ST �$ î O U\[ SH[ oTH[V\K^[ IJUV\oTH[ [TL[\[VH^V ]" ZKOOH^V W`K\[\J MU r\VH[[H S mUSUIVUV\K^ SH MU I`U[H H[V\O RH î UTVJHO H^V S\V WKOOH^V W`K\[\J MU rUMHTJST IU[ � !" ZKOOH^V IJH^SJH H^ WKOIVH SH[ \^nKJO UV\K^[ Ä Å ÊËÆÊË [TJ MU S_^UO \oTH SH MU I`U[H í H[V\O HJ !G mTV\M\[UV\K^ S mT^H IJK WRSTJH SH vUMO U^ SU^[ MH WU[ S mT^H [\^T[KºSH ^K^ OKSTMRH \^S\oTH oT mT^HLK^^H O U^\NJH SH IJH^SJH H^ WKOIVH M m\^nKJO UV\K^ Ä Å ÊËÆÊË WK^[\[VH í t MVJHJ MH [\b^UM S mHJJHTJ IUJ T^tMVJH oT\ JH�NVH MH OKSNMH S mRVUV F ZHVVH UIIJK W`H I HTV UT[[\ �VJH TV\M\[RH SU^[ MH WU[ S mT^H IKJVHT[HOKSTMRH F" �THMMH[ [K^V MH[ O H\MMHTJH[ I HJnKJOU^WH[ oT m\M H[V IK[[\LMH S mKLVH^\J UrHW T^ UMbKJ\V`O H SK^^R ! ïrUMHTJSH M ml�� " lJJHTJ �TUSJUV\oTH �K_H^^H " MKJ[oTH MH[ IU[ [K^V JRbMR[ SH OU^\NJH KIV\O UMHð
D HD HD ei�h>�Ai jA> ¾ oij=C� h=C?< h@hg=h=C^i @i g�hjiGU LKTWMH SH ZK[VU[ HV MU LKTWMH í JHOKSTMUV\K^ IHTrH^V RbUMHO H^V �VJH WK^[VJT\VH[ H^ USKIVU^V T^HUIIJK W`H WMU[[\oTH IKTJ MU WK^WHIV\K^ S mUMbKJ\V`O H[ USUIVUV\n[ ] W`K\X S mT^H nK^WV\K^ SH WKÒV IT\[O \^ \O \[UV\K^ SH WH WKÒV í M mU\SH S mT^ UMbKJ\V`O H ST bJUS\H^V [VK W`U[V\oTH F GU LKTWMH SH ZK[VU[ ïwð H[VUMKJ[ rTH WKOOH T^ UMbKJ\V`OH ST bJUS\H^V [VK W`U[V\oTH IKTJ O \^ \O \[HJ MU nK^WV\K^ ]

Ó õg ÷ ñ Ô ��� ÿë øj þÿk � ó ��ÿñ b :>?ÿ õ@ � g ÷ � ;N ÿO �ó � N ÿO �oT\ IK[[NSH [H[ O \^ \O U H^ g ñ @ � �< ï� H^V\HJð HV SK^V MU O \^\O \[UV\K^ WK^ST\V í MU rUMHTJ SH @ OKSTMK< FGU LKTWMH í JHOKSTMUV\K^ ïpð î oTU^V í HMMH î H[V M mUMbKJ\V`OH ST bJUS\H^V [VK W`U[V\oTH IKTJ MH WKÒVMK WUMHO H^V oTUSJUV\oTH ] Ó õg ÷ ñ Ô ���ë øjþk � Ìêë ��ÿK
 Ìêë ñ Õ6ô� õ�ë øjþk ÷ JHIJR[H^VH T^H SRW\[\K^ oTU^V í MU rUMHTJ SH êë F ZH WKÒV IK[[NSH RbUMHO H^V SH[O \^ \O U IUJU[\VH[ WKJJH[IK^SU^V í T^H HJJHTJ SH I`U[H SH < F ZHVVH \^SRVHJO \^UV\K^ H[V \^Rr\VULMH SU^[MH WUSJH S mT^H H[V\O UV\K^ UrHTbMH ST nU\V SH M m\^rUJ\U^WH IUJ JKVUV\K^ ïSH < ð SH MU WK^[VHMMUV\K^ Ã|sv FGU WK^^U\[[U^WH SH MU nK^WV\K^ SH WKÒV U[[KW\RH í M mUMbKJ\V`O H USUIVUV\n IHJO HV SH O HVVJH H^ Rr\SH^WHT^ WHJVU\^ ^KOLJH SH IJKIJ\RVR[ WKOOT^H[ í WH[ SHTX LKTWMH[ SH I`U[H ]" GH WKÒV H[V < �IRJ\KS\oTH F GU VJUc HWVK\JH SH M mUMbKJ\V`O H ST bJUS\H^V [VK W`U[V\oTH I HTV U\^[\ [UTVHJS mT^ LU[[\^ S mUVVJUWV\K^ í M mUTVJH F GU IJKLUL\M\VR SH WH I`R^KO N^H î UIIHMR bM\[[HO H^V SH W_WMH î rUJ\HHXIK^H^V\HMMHO H^V H^ nK^WV\K^ ST JUIIKJV [\b^UM [TJ LJT\V F GH WKOIKJVHO H^V SH MU LKTWMH SH I`U[H^ mH[V UWWHIVULMH oTH MKJ[oTH MU IJKLUL\M\VR SH bM\[[HO H^V SH W_WMH H[V HXVJ�OHOH^V nU\LMH F" GH WKÒV IK[[NSH SH[ IK\^V[ S mRoT\M\LJH [VULMH H[IUWR[ SH < OU\[ UT[[\ SH[ IK\^V[ S mRoT\M\LJH \^ [VULMH ] MH[O UX\O U F qT rK\[\^UbH SH WH[ RoT\M\LJH[ \^ [VULMH[ î MU IH^VH H[V VJN[ nU\LMH HV T^ UMbKJ\V`OH ST bJUS\H^VOHV VJN[ MK^bVHOI[ í [KJV\J SH WHVVH JRb\K^ F G mHJJHTJ SH I`U[H í M m\^ \V\UM\[UV\K^ SH M mUMbKJ\V`O H c KTHSK^W T^ JÖ MH \OIKJVU^V [TJ MU r\VH[[H S mUWWJK W`UbH SH M mUMbKJ\V`O H F ZH I`R^KON^H H[V WK^^T [KT[ MH^KO SH `U^b�TI ( WKOOH ^KT[ MH rHJJK^[ MKJ[ SH M mRVTSH ST WKOIKJVHO H^V SH MU LKTWMH SH ZK[VU[ î \MUIIUJU�V VJN[ WMU\JHO H^V H^ HXUO \^U^V M mHXIJH[[\K^ SH[ VJUc HWVK\JH[ OK_H^^H[ F
z



D HD H} �=A@i @i ¾h # ?AB¾i @i ½?j=hj <A�f>C�AiZH IUJUbJUI`H H[V WK^[UWJR í M mRVTSH SH SHTX U[IHWV[ ST WKOIKJVHO H^V SH MU LKTWMH SH ZK[VU[ ]q F ZK^rHJbH^WH H^ [\VTUV\K^ [VUV\K^^U\JH îÃ F l�� U[_OIVKV\oTH H^ [\VTUV\K^ ^K^ [VUV\K^^U\JH F
À × ½?<^i>Ti<Bi C<C=Ch ¾i @i ¾h # ?AB¾i @A g>i� Ci> ?>@>i H lVTS\K^[ VKTV S mULKJS MU WK^rHJbH^WHH^ OK_H^^H SH M mUMbKJ\V`OH ïwð í M mU\SH SH MU O RV`KSH SH M mRoTUV\K^ S\%RJH^V\HMMH O K_H^^H �Eî Y� F G m\SRHWK^[\[VH í U[[K W\HJ í T^ UMbKJ\V`O H USUIVUV\n T^H RoTUV\K^ S\%RJH^V\HMMH oT\ SRWJ\V WH oTH [K^V î H^OK_H^^H î [H[ VJUc HWVK\JH[ F ZHVVH RVUIH H[V WKTJUOOH^V UIIHMRH UWWJK W`UbH SU^[ MH SKO U\^H SH[ LKTWMH[í rHJJKT\MMUbH SH I`U[H F GU LKTWMH SH ZK[VU[ JH^VJH SU^[ MH WUSJH SH[ UMbKJ\V`O H[ WK^[\SRJR[ SU^[ �Y� FsK^ W`UOI OK_H^ [ mRWJ\V ] � õg ÷ ñ Ô EF �� ÿë øj þÿk �ñ :>? �; õ@ � g ÷�K
 Ô SR[\b^H M mH[I RJU^WH JHMUV\rH í MU MK \ WK^c K\^VH SH[ SK^^RH[ êë HV ST LJT\V Kë F GH W`UOI � õg ÷ O H[TJHMU nU�K^ SK^V M mHJJHTJ SH I`U[H H[V IJ\[H H^ WKOIVH H^ OK_H^^H IUJ M mUMbKJ\V`O H F qrHW MH[ ^KVUV\K^[P= ñ g= � @= s P õö÷ ñ g õö÷ � @ õö÷ HV g Ë ñ vg�v ö î M m�Ql Ø [ mRWJ\V ]g Ë ñ :>? �; õ@ � g ÷�S mK
 ] P õö÷ ñ yz8{y? 3{y? õP= ÷ øjÿ�4 ïxðGH[ IK\^V[ S mRoT\M\LJH rRJ\tH^V gË ñ x î [K \V ]@ ñ g � Ù <; UrHW Ù H^V\HJ
GU tbTJH E \MMT [VJH MH W`UOI OK_H^ ïHJJHTJ OK_H^^Hð S mT^H LKTWMH SH ZK[VU[ F GH[ rUMHTJ[ IU\JH[ SHÙ WKJJH[IK^SH^V UTX RoT\M\LJH[ [VULMH[ î MH[ rUMHTJ[ \OIU\JH[ UTX RoT\M\LJH[ \^[VULMH[ ïI H^VH[ ^RbUV\rH[HV IK[\V\rH[ð F �^ JHOUJoTHJU oTH MH W`U^bHO H^V � Ú �� ïoT\ WKJJH[IK^S í � Ú �� SU^[ M m�Ql ð ^HWK^ST\V IU[ í MU S\rHJbH^WH SH M mH[V\O UVHTJ O U\[ I HJOTVH [\OIMHO H^V MH[ IK[\V\K^[ SH[ RoT\M\LJH[ [VUL MH[HV \^[VULMH[ F GH[ IK\^V[ S mRoT \M\LJH [VULMH[ I HTrH^V �VJH rT[ WKOOH MH[ rUMHTJ[ SH g oT\ O \^\O \[H^V MHIKVH^V\HM [WUMU\JH Ó SK^V SRJ\rH MH W`UOI OK_H^ � F ZH IKVH^V\HM H[V SK^^R IUJ ]Ó õg ÷ ñ :>? ÿ õ@ � g ÷ZHVVH \^VHJIJRVUV\K^ H^ VHJO H[ SH IKVH^V\HM ïMU nK^WV\K^ SH WKÒV í T^H WK^[VU^VH IJN[ð H[V SK^^RH [TJ MUtbTJH EFGU WKOIUJU\[K^ S mT^H VJUc HWVK\JH SH M mUMbKJ\V`O H UrHW MU VJUc HWVK\JH U[[K W\RH SH M m�Ql SK^^RH IUJ MUtbTJH P \MMT[VJH WMU\JHO H^V MH [H^[ SH[ VHJOH[ ÛRoTUV\K^ S\%RJH^V\HMMH O K_H^^HÛ ï�Qlð î HV ÛWKOIKJVHO H^VOK_H^ SH M mUMbKJ\V`OHÛ F | MT [ MH IU[ S mUSUIVUV\K^ H[V I HV\V î I MT[ MU VJUc HWVK\JH SH M mUMbKJ\V`O H WKMMH íWHMMH SH M m�Ql FGH I`R^KO N^H SH `U^b�TI UIIUJU�V MKJ[oTH M mHJJHTJ SH I`U[H í M m\^ \V\UM\[UV\K^ SH M mUMbKJ\V`O H H[V IJK W`HSH < �; F QU^[ WH WU[ î MH VHJO H {y? õP= ÷ SU^[ M mRoTUV\K^ ïxð H[V VJN[ bJU^S î U\^[\ P õö÷ JH[VH VJN[ MK^bVHOI[UT rK\[\^UbH SH M mRoT\M\LJH \^[VULMH î HV WH î oTHM oTH [K\V MH LJT\V F
� × �?A>jAC=i @ij <?<×j=h=C?<<h>C=fj H l^ IJUV\oTH î MU I`U[H í H[V\O HJ RrKMTH UT WKTJ[ ST VHOI[ST nU\V SH[ HJJHTJ[ SH SROKSTMUV\K^ F GH[ HJJHTJ[ MH[ IMT [ WKTJU^VH[ IJKr\H^^H^V ST O UTrU\[ Uc T[VHO H^VSH[ IKJVHT[H[ HOIMK_RH[ IUJ M mRO HVVHTJ HV MH JRWHIVHTJ U\^[\ oTH SH[ OKTrHO H^V[ JHMUV\n[ SH M mRO HVVHTJIUJ JUIIKJV UT JRWHIVHTJ F QU^[ WH[ SHTX WU[ î M mRrKMTV\K^ SH M mHJJHTJ SH I`U[H H[V L \H^ JHIJR[H^VRH IUJMH OKSNMH SH SRJ\rH oTU[\ M\^RU\JH [T\rU^V ]@ë ñ @ëj� � � � � ë ïzðK
 � � ó JHIJR[H^VH MU IUJV\H SRVHJO \^\[VH SH MU SRJ\rH î HV � ë T^ LJT\V LMU^W bUT[[\H^ WH^VJR SH rUJ\U^WHN ÿÜ F 'KT[ RVTS\K^[ O U\^VH^U^V MH[ IHJnKJO U^WH[ SH MU LKTWMH SH ZK[VU[ H^ IKTJ[T\VH SH WH OKSNMH FÝÞ �µ ����ß à �á�������� ¯â������
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ãäå æ P " �JUc HWVK\JH SH M mUMbKJ\V`O H r[ VJUc HW�VK \JH �Ql F
�?A> A<i # ?AB¾i @i ½?j=hj @ o?>@>i A< H GH W`K\X ST IU[ � H[V T^ IJKL MNOH SRM\WUV ( VJKI IHV\V î\M ^H IHJO HV IU[ SH IKTJ[T\rJH H� WUWHO H^V MH[ ^K^�[VUV\K^^UJ\VR[ O U\[ IJKWTJH T^H rUJ\U^WH S mH[V\O U�V\K^ nU\LMH ( VJKI bJU^S î M mH[V\O UVHTJ IK[[NSH T^H rUJ\U^WH \OIKJVU^VH O U\[ MH[ ^K^�[VUV\K^^UJ\VR[ [K^VL\H^ [T\r\H[ F QU^[ VKT[ MH[ WU[ î \M HX \[VH T^H rUMHTJ oT\ KIV\O \[H WH WKOIJKO \[ �TWVTUV\K^[�JHVUJS F GH[JR[TMVUV[ SH �Y� IHJO HVVH^V SH WUMWTMHJ MU rUMHTJ V`RKJ\oTH ST IU[ KIV\OTO F l^ [TIIK[U^V NO IHV\V î MUSRWKOIK[\V\K^ L \U\[�rUJ\U^WH SH M ml�� U[_OIVKV\oTH [ mRWJ\V ]P 7ç õ� ÷ ñ w>Fëè� Ô õg ë � @ë ÷ÿ

ñ � ÿb� ÿ � � N ÿO;S mK
 MU rUMHTJ KIV\O UMH ST IU[ ] � � ñ �;�ÿ �N ÿO ��±é ï{ðHV MU rUMHTJ WKJJH[IK^SU^VH SH M ml�� ]
P7ç õ� � ÷ ñ êb ��N ÿO �ÿ±é ïE�ð

�?A> A<i # ?AB¾i @i ½?j=hj @ o?>@>i @iAÁ i= A<i # ?AB¾i ë >i� ?@A¾h=C?< @ o?>@>i @iAÁ HZMU\JHOH^V î MU LKTWMH S mKJSJH T^ RVU^V U[_OIVKV\oTHO H^V L\U\[RH î HMMH ^ mH[V IU[ USUIVRH í MU IKTJ[T\VHS mT^H SRJ\rH M\^RU\JH F ZKOOH ^KT[ M mUrK^[ rT H^ RVTS\U^V MH t MVJH SH vUMO U^ RVH^ST IKTJ M mH[V\O UV\K^SH MU I`U[H S mT^H [\^T[KºSH ^K^ OKSTMRH î WHMT\�W\ nK^WV\K^^H H^ SHTX RVUIH[ F è^H IJRS\WV\K^ IJH^U^VH^ WKOIVH MU WK^^U\[[U^WH Ä Å ÊËÆÊË WK^VH^TH SU^[ MH OKSNMH S mRVUV HV T^H WKJJHWV\K^ [T\VH í M mUJJ\rRHS mT^H ^KTrHMMH KL[HJrUV\K^ F ZH nK^WV\K^^HO H^V H^ SHTX RVUI H[ [H VJUST\V IUJ T^ UMbKJ\V`O H USUIVUV\nTV\M\[U^V T^H HJJHTJ t MVJRH ( MH t MVJH UIIM\oTR í M mHJJHTJ VJUST\V MH O KSNMH S mRVUV F GU O �OH IJK WRSTJHI HTV �VJH TV\M\[RH IKTJ MU LKTWMH SH ZK[VU[ î HMMH WK^ST\V í MU LKTWMH SH ZK[VU[ ST [HWK^S KJSJH ]
g ë ñ g ëj� � ·� � � � ÿó � � j� ¸ ¶ìíëUrHW ¶ìíë ñ EF �� ÿë øjþÿkJ � FGH[ IHJnKJO U^WH[ H^ IKTJ[T\VH SH MU LKTWMH SH ZK[VU[ S mKJSJH T^ oTH ^KT[ rH^K^[ SH SK^^HJ K^V RVRKLVH^TH[ í M mU\SH SH[ JR[TMVUV[ VJN[ bR^RJUTX SH �Y� ( HMMH[ IHTrH^V RbUMHOH^V �VJH KLVH^TH[ SH O U^\NJH S\�JHWVH F q V\VJH S mHXHOIMH î TV\M\[K^[ O U\^VH^U^V WHVVH UIIJKW`H S\JHWVH IKTJ M mRrUMTUV\K^ SH[ I HJnKJOU^WH[SH MU LKTWMH ST [HWK^S KJSJH FsHTM[ MH[ JR[T MVUV[ H[[H^V\HM[ [K^V IJR[H^VR[ SU^[ WH IUJUbJUI`H F G mRVTSH WKOIMNVH SH[ I HJnKJOU^WH[SH MU LKTWMH SH ZK[VU[ ST SHTX\NO H KJSJH H[V SK^^RH H^ U^^HXH w FY FEF 'KT[ OK^VJK^[ bJîWH í T^HM\^RUJ\[UV\K^ oTH WHV H[V\O UVHTJ SH I`U[H H[V U[_OIVKV\oTHO H^V ^K^ L\U\[R HV ^KT[ WUMWTMK^[ [U rUJ\U^WHU[_OIVKV\oTH F ZHVVH rUJ\U^WH SRIH^S SH[ IU[ � � HV � ÿ F q SRJ\rH � tXRH î MU rUJ\U^WH H[V O \^\O UMH MKJ[oTH

E�



� ÿ VH^S rHJ[ ïRJK ( OU\[ î í � ÿ tXR î \M HX \[VH T^H rUMHTJ KIV\O UMH ^K^ ^TMMH SH � � IKTJ MUoTHMMH MU rUJ\U^WHH[V O \^\O UMH F �^ JHVJKTrH MH WKOIJKO \[ WMU[[\oTH H^VJH L\U\[ HV rUJ\U^WH MKJ[ ST W`K\X SH � � F 'KT[SK^^K^[ MH IU[ � � KIV\O UM MKJ[oTH � ÿ VH^S rHJ[ ïRJK F ZHVVH SRO UJW`H ^KT[ IHJO HV SH SK^^HJ M mHJJHTJoTUSJUV\oTH OK_H^^H KIV\O UMH IKTJ ^KVJH IJKLMNO H S mH[V\O UV\K^ F 'KT[ WKOIUJK^[ H^[T\VH WHVVH l��UrHW MU LKJ^H T MV\O H U[[K W\RH í WH IJKLMNO H S mH[V\O UV\K^ F'KVK^[ ðg ë ñ g ë � @ë HV ð� ë ñ � ë � � î MH[ HJJHTJ[ [TJ MU I`U[H HV [TJ MU SRJ\rH F QU^[ MU M\O \VH SH[ IHV\VH[HJJHTJ[ î MH IJKL MNOH IHTV �VJH M\^RUJ\[R HV ^KT[ IKTrK^[ RrUMTHJ MH[ I HJnKJO U^WH [VUV\[V\oTH[ í M mKJSJHSHTX SH MU LKTWMH F l^ ^KVU^V øëÿ ñ õP � ðg ÿë �P � ðg ÿÃ �P � ðg ë ð� ë �÷� î ^KT[ OK^VJK^[ oTH ]
øëÿ ñ ñ Cò� óò¤ óôDøëj�ÿ � õò� óò¤ óô ó°À ó°öGU OUVJ\WH ñ HV MH rHWVHTJ õ [K^V SK^^R[ H^ U^^HXH F l^ [TIIK[U^V oTH MU [RoTH^WH øëÿ WK^rHJbH rHJ[T^H M\O \VH ø�ÿ î WHVVH M\O \VH rRJ\tH ]
ø�ÿ ñ �÷ � ñ Cò � óò¤ óôD�j�õò� óò¤ óô ó°  ó°ö'KT[ IKTrK^[ UMKJ[ WUMWT MHJ M ml�� P � ðg ÿë � F ZHVVH HJJHTJ H[V O \^\O UMH IKTJ T^ WHJVU\^ � � MKJ[oTH � ÿ VH^SrHJ[ ïRJK F G mRrUMTUV\K^ SH WHVVH M\O \VH SK^^H ]

w>Fò¤è= P � ðg ÿë � øùú�ûú ñ õó � ;�� ÷ÿN ÿÜ � � ÿ� õ;N ÿO � NüO ÷b õó � �� ÷� �GU rUMHTJ KIV\O UMH SH � � [ mRWJ\V ]
� �óøùú�ûú ñ �N ÿÜ � NÜ ýN ÿÜ � ;N ÿO � NüO;N ÿO � NüOGH[ O �OH[ JR[TMVUV[ I HTrH^V �VJH KLVH^T[ IKTJ MU LKTWMH í JHOKSTMUV\K^ ïrK\J U^^HXH w FY FPð IKTJMUoTHMMH M ml�� HV MH IU[ KIV\OTO [ mRWJ\rH^V
w>Fò¤è= P � ðg ÿë �þÿ � ñ õó � �� ÷ÿN ÿÜ � � ÿ� N ÿO� � õ;� � �� ÷HV � �óþÿ � ñ �N ÿÜ � NÜ ýN ÿÜ õó � ;� ÷ÿ � ;�ÿN ÿO;N ÿÜ õ� � ó÷ � �N ÿOQU^[ WH[ HXIJH[[\K^[ î � ñ � õó�NO ÷ HV � õ� ÷ ñ ; � �= øj�¤ ��< �ö SR[\b^H MU nK^WV\K^ S mHJJHTJ HJn F Ã \H^oTH M mHXIJH[[\K^ SH M ml�� U[[K W\RH UTX IU[ KIV\O UTX [K\V VJKI MKTJSH IKTJ �VJH IJR[H^VRH \W\ î ^KT[IKTrK^[ VJUWHJ î IKTJ MH[ WKOIUJHJ î MH[ HJJHTJ[ SH MU LKTWMH SH ZK[VU[ HV SH MU LKTWMH í JHOKSTMUV\K^HV MH[ WK^nJK^VHJ UTX LKJ^H[ SH ZJUO RJ�yUK ïWn F IUJUbJUI`H P FP Fpð F ZHVVH WKOIUJU\[K^ H[V IJR[H^VRH íMU tbTJH a î IUbH Ex F GH[ LKJ^H[ [RoTH^V\HMMH î ^K^ [RoTH^V\HMMH HV MH[ l�� [ [K^V VJUWRH[ H^ nK^WV\K^ SHNO IKTJ SHTX rUMHTJ[ SH NÜ F ZKOOH ^KT[ IKTr\K^[ ^KT[ _ UVVH^SJH î MH[ I HJnKJO U^WH[ SH MU LKTWMH íJHOKSTMUV\K^ [K^V MRbRJHO H^V [TIRJ\HTJH[ í WHMMH SH MU LKTWMH SH ZK[VU[ � F'KVK^[ oTH IKTJ NÜ ñ x �óî ^KT[ UrK^[ TV\M\[R T^H ORV`KSH SH �K^VH�ZUJMK IKTJ RrUMTHJ M ml�� SH[LKTWMH[ F 'KT[ UrK^[ TV\M\[R P� JRUM\[UV\K^[ SH p��� IK\^V[ W`UWT^H F G ml�� ST [\^T[ SH M mHJJHTJ H[VWUMWTMRH H^ OK_H^^U^V MH[ RW`U^V\MMK^[ Y��� í p��� î HV H^[T \VH H^ OK_H^^U^V [TJ MH[ JRUM\[UV\K^[ F GH[JR[TMVUV[ [K^V [TIHJIK[R[ [TJ MH IU^^HUT [TIRJ\HTJ SH MU tbTJH a ] WHJWMH[ IKTJ MU QuG HV 	
 m I KTJ MULKTWMH SH ZK[VU[ F ZHVVH RVTSH U RVR OH^RH IKTJ rUM\SHJ MH[ JR[T MVUV[ V`RKJ\oTH[ KLVH^T[ IUJ M\^RUJ\[UV\K^SH[ RoTUV\K^[ F G mUWWKJS H^VJH V`RKJ\H HV [\OTMUV\K^ H[V VJN[ LK^ F

D HD H� � C¾=>hTi <?< ¾C<fhC>i ?g=C� h¾GH IJKL MNOH SH M mH[V\O UV\K^ S mT^H I`U[H rUJ\U^V [HMK^ T^H S_^UO \oTH î UTX IJKIJ\RVR[ [VUV\[V\oTH[WK^^TH[ î KL[HJrRH UT VJUrHJ[ S mT^H nK^WV\K^ ^K^ M\^RU\JH H[V T^ IJKLMNO H SH t MVJUbH KIV\O UM F Ã \H^oTH MU ^K^ M\^RUJ\VR [TJ M mKL[HJrUV\K^ JH^SH WH IJKLMNO H \^[KMTLMH U^UM_V\oTHOH^V î SH[ O \[H[ H^  TrJHIJUV\oTH[ IHTrH^V �VJH KLVH^TH[ IUJ SH[ M\^RUJ\[UV\K^[ VHMMH[ oTH MH t MVJH SH vUMOU^ RVH^ST KT bJîWH������ ��º ������ µ� ���� º��� ����� ����â�� �� ��¨£�� µ ¶���� µ� �� ������������� ��»¨ ���� �
EE



í SH[ O RV`KSH[ SH [\OTMUV\K^ SH V_IH OK^VH WUJMK VHMMH[ oTH MH t MVJUbH IUJV\WTMU\JH KT MH[ O RV`KSH[�Z�Z ï� RV`KSH[ SH �K^VH ZUJMK IUJ W`U�^H[ SH � UJ�Krð F'KT[ UrK^[ SRc í RrKoTR T^H [KMTV\K^ UIIJK W`RH UT IJKLMNO H SH M mH[V\O UV\K^ SH MU I`U[H S mT^ [\b^UMO KSTMR î WHVVH [KMTV\K^ HXIMK\VH MH t MVJUbH SH vUMO U^ RVH^ST HV WKJJH[IK^S í MU LKTWMH í rHJKT\MMUbH SHI`U[H î S\[IK[\V\n SK^V MU JH^KOORH ^ mH[V IMT[ í nU\JH F �KTVHnK \[ î MU |GG ïIKTJ |`U[H GKW�HS GKKI H^U^bMU\[ð ^ mH[V IU[ [KMTV\K^ KIV\O UMH ST IJKL MNOH SH M mH[V\O UV\K^ SH I`U[H FQU^[ WH IUJUbJUI`H î ^KT[ UMMK^[ SRrHMKIIHJ MH t MVJH KIV\O UM IKTJ M mH[V\O UV\K^ SH MU I`U[H î HV IJR[H^VHJSH[ JR[TMVUV[ JRWH^V[ [TJ T^H \OIMU^VUV\K^ oT\ TV\M\[H MU VHW`^\oTH ST tMVJUbH IUJV\WTMU\JH FGH OKSNMH S mKL[HJrUV\K^ H[V VKTc KTJ[ ]�ë ñ êëøþkJ � Kë s� � � � �K
 MU [T \VH éêë ìë�� � H[V T^H [T\VH \ F\ FS F SH [_OLKMH[ IJH^U^V SH[ rUMHTJ[ S\[WJNVH[ SH nU�K^ RoT\IJKLULMH FGH LJT\V S mKL HJrUV\K^ í rUMHTJ[ WKOIMHXH[ H[V [TIIK[R LMU^W î bUT[[\H^ W\JWT MU\JH î SH IT\[[U^WH N ÿO FG mKLc HWV\n H[V S mH[V\O HJ MU I`U[H g ë F QU^[ M mUIIJKW`H LU_R[\H^^H WK^[\SRJRH \W\ î ^KT[ SHrK^[ W`K\[\J T^OKSNMH S mRrKMTV\K^ IKTJ MU I`U[H F |KTJ MH[ JU\[K^[ RrKoTRH[ IJRWRSHOOH^V î ^KT[ [TIIK[HJK^[ oTH MUI`U[H H[V T^H O UJW`H UMRUVK\JH UrHW T^H SRJ\rH M\^RU\JH î [K \V g ë ñ g ëj� � � � � ë î K
 MU SRJ\rH � H[VWK^[VU^VH O U\[ \^WK^^TH î HV K
 MH LJT\V SH S_^UO \oTH � ë H[V [TIIK[R bUT[[\H^ î WH^VJR SH rUJ\U^WH N ÿÜHV \^SRIH^SU^V ST LJT \V S mKL[HJrUV\K^ F QU^[ VKTV WH oT \ [T \V î MH[ rUJ\U^WH[ SH[ LJT \V[ [HJK^V [TIIK[RH[WK^^TH[ F
ehgg i¾j jA> ¾i ~ ¾=>hTi <?< ¾C<fhC>i H GH IJKLMNO H ST tMVJUbH ^K^ M\^RU\JH �Ew� [H IK[H [\OIMHOH^VMKJ[oTH M mK^ WK^[\SNJH SH[ IJK WH[[T[ SH � UJ�Kr WUW`R[ F QU^[ T^H rHJ[\K^ bR^RJUMH î MH IJKL MNOH ST t MVJUbH^K^ M\^RU\JH WK^[\[VH í H[V\O HJ T^ IJK WH[[T[ SH � UJ�Kr KL[HJrR í VJUrHJ[ T^H RoTUV\K^ S mKL[HJrUV\K^ FGH OKSNMH WK^[\SRJR H[V

� ë ñ � õ� ëj� s� ë ÷�ë ñ ô õ� ë s Kë ÷GU IJHO \NJH RoTUV\K^ UIIHMRH RoTUV\K^ S mRVUV SRt^\V T^ IJK WH[[T[ O UJ�Kr\H^ î HV MU SHTX\NO H î UIIHMRHRoTUV\K^ S mKL[HJrUV\K^ î SK^^H MU O H[TJH SH M mRVUV í VJUrHJ[ M mUIIUJH\M SH O H[TJH ô F GU [T \VH SH[ rHWVHTJ[� ë H[V T^H [RoTH^WH LMU^W`H î HV MH LJT\V SH O H[TJH Kë H[V L MU^W RbUMHO H^V F GU V`RKJ\H SH M mH[V\O UV\K^\^S\oTH oTH VKTVH M m\^nKJO UV\K^ IKTJ H[V\O HJ � ë H[V WK^VH^TH SU^[ MU SH^[\VR� SH IJKLUL\M\VR Ä Å ÆÇÈÉÊËÆÊË� õ� ë R� � �ë ÷ î K
 � � �ë ñ é�� s � � � s �ë ìF |UJ HXHOIMH î MH t MVJH KIV\O UM H^ OK_H^^H oTUSJUV\oTH ^ mH[V UTVJHoTH MU OK_H^^H Ä Å ÆÇÈÉÊËÆÊËF QU^[ MH IJKLMNO H WK^[\SRJR î \M nUTV IKTJ[T\rJH MU I`U[H î HV \M nUTV SK^WKLVH^ \J T^H rHJ[\K^ JRWTJ[\rH SH M mH[V\O UV\K^ F lVU^V SK^^RH MU ^UVTJH O UJ�Kr\H^^H SH M mRVUV î \M H[V U[[HïnUW\MH SH OK^VJHJ oTH MU SH^[\VR Ä Å ÆÇÈÉÊËÆÊË [T\V M mRoTUV\K^ SH JRWTJ[\K^
� õ� ë R� � �ë ÷ ñ � õ�ë R� ë ÷ � � õ� ë R� ëj� ÷� �� ëj� R� � �ëj�� �� ëj�� ��ë R� � �ëj�� ïEEð

GU WK^^U\[[U^WH SH WHVVH JRWTJ[\K^ H[V MU [KMTV\K^ ST t MVJUbH ^K^ M\^RU\JH KIV\O UM F �KTVHnK\[ î IKTJ KLVH^\JSH[ H[V\O UVHTJ[ \OIMU^VULMH[ î \M nUTV UMMHJ T^ IHT IMT[ MK\^ HV WUMWTMHJ IUJ HXHOIMH MU OK_H^^H WK^S\�V\K^^HMMH F � UM`HTJHT[HOH^V î SN[ oTH M mRoTUV\K^ S mRVUV HVdKT M mRoTUV\K^ S mKL[HJrUV\K^ [K^V ^K^ M\^RU\JH[ îMH[ WUMWTM[ S m\^VRbJUMH[ IKTJ M mKLVH^V\K^ S mH[V\O UVHTJ[ [K^V H^ bR^RJUM \OIK[[\LMH U^UM_V\oTHO H^V F 2M nUTVUMKJ[ UrK\J JHWKTJ[ [K\V í SH[ UIIJKX \O UV\K^[ ïIUJ HXHOIMH MH t MVJH SH vUMO U^ RVH^ST oT\ WK^[\SNJH MHO KSNMH M\^RUJ\[Rð î [K\V í SH[ VHW`^ \oTH[ ^TORJ\oTH[ F |UJO \ WH[ VHW`^ \oTH[ î MH[ O RV`KSH[ �K^VH�ZUJMK[K^V í M m`K^^HTJ WH[ SHJ^\NJH[ U^^RH[ î HV WK^ST\[H^V SU^[ MH WU[ ST tMVJUbH ^K^ M\^RU\JH UT t MVJUbHIUJV\WTMU\JH F
� Cji i< �A^>i gh>=CBA¾hC>i H ZHVVH VHW`^\oTH H[V U[[Hï U^W\H^^H î O U\[ [K^ TV\M\[UV\K^ \^VH^[\rH^ mH[V IK[[\LMH oTH bJîWH í M mHXIMK[\K^ SH[ WUIUW\VR[ SH[ KJS\^UVHTJ[ OKSHJ^H[ F GH t MVJUbH IUJV\WTMU\JH URVR JHSRWKTrHJV HVdKT RVTS\R IUJ SH ^KOLJHTX UTVHTJ[ SHIT\[ MH SRLTV SH[ U^^RH[ {� �{ î Ep î EE� F è^HIJR[H^VUV\K^ T^\tRH H[V nU\VH SU^[ �EE� H^ TV\M\[U^V MU ^KV\K^ S mRW`U^V\MMK^^UbH S m\OIKJVU^WH F�°��� �µ¨ ������ â�� ������ ��� ¨ ������ µ� º��£�£���� �� ª �� ��� �µ¨ ������ µ�� µ������ º�� ��ºº��� � �� ¨ ����� µ���£��»�� �

EP



�B�h<=C¾¾?<<hTi @ oC�g?>=h<Bi H ZKOOH OH^V\K^^R IJRWRSHOOH^V î T^H nK\[ MU SH^[\VR Ä Å ÆÇÈÉÊËÆÊË� õ� = �ë R� � �ë ÷ WUMWTMRH î HMMH [HJV í M mRrUMTUV\K^ S mH[V\O UVHTJ[ SH MU nKJO H
P� �� õ� = �ë ÷� ñ � � õ� = �ë ÷� õ� = �ë R� � �ë ÷�� = �ëG mUIIJK W`H �K^VH�ZUJMK IKTJ RrUMTHJ WHVVH \^VRbJUMH WK^[\[VH í TV\M\[HJ SH[ JRUM\[UV\K^[ S mT^H rUJ\ULMHUMRUVK\JH S\[VJ\LTRH [T \rU^V MU MK\ Ä Å ÆÇÈÉÊËÆÊË IKTJ WUMWTMHJ SH[ OK_H^^H[ HOI\J\oTH[ F ZHVVH UIIJK W`H H[V\^VRJH[[U^VH SN[ oTH M mK^ [U\V RW`U^V\MMK^^HJ [HMK^ MU MK \ Ä Å ÆÇÈÉÊËÆÊËF � UM`HTJHT[HO H^V î WHW\ H[V JUJHO H^VMH WU[ î HV MU VHW`^\oTH S mRW`U^V\MMK^^UbH S m\OIKJVU^WH H[V T^ JHO NSH \^VRJH[[U^V F ZHVVH O RV`KSH TV\M\[HT^H UTVJH SH^[\VR � õ� = �ë R� � �ë ÷ SK^V MH [TIIKJV WK^V\H^V WHMT \ SH � õ� = �ë R� � �ë ÷ HV [T\rU^V MUoTHMMH \M H[V nUW\MHS mRW`U^V\MMK^^HJ F ZHVVH SH^[\VR H[V S\VH SH^[\VR \^[VJTO H^VUMH F l^t^ î H^ TV\M\[U^V M mRr\SH^VH JHMUV\K^

P� �� õ� = �ë ÷� ñ � � õ� = �ë ÷� õ� = �ë R� � �ë ÷� õ� = �ë R� � �ë ÷ � õ� = �ë R� � �ë ÷�� = �ëñ P  �� õ� = �ë ÷� õ� = �ë R� � �ë ÷� õ� = �ë R� � �ë ÷ �HV ` JRUM\[UV\K^[ ! = �ë õ6÷ � � õ� = �ë R� � �ë ÷ s 6 ñ ó s � � � s ` î M mH[V\O UVHTJ IJRWRSH^V H[V UIIJK W`R IUJ MU oTU^V\VR
"P� �� õ� = �ë ÷� ñ ó̀ #�þ� � � õ! = �ë õ6÷÷� � õ6÷

� � õ6÷ ñ � õ!= �ë õ6÷ R� � �ë ÷� õ! = �ë õ6÷ R� � �ë ÷K
 MH[ oTU^V\VR[ � � õ6÷ [K^V UIIHMRH[ IK\S[ S m\OIKJVU^WH F GU MK\ SH[ bJU^S[ ^KOLJH[ I HJO HV UMKJ[ SHOK^VJHJ oTH WHVVH UIIJKX \O UV\K^ WK^rHJbH IJH[oTH [ÒJHO H^V rHJ[ P� �� õ� = �ë ÷� oTU^S ` VH^S rHJ[ M m\^t^\ F2M JH[VH VKTVHnK\[ T^ IJKLMNO H IT\[oT mH^ RWJ\rU^V
� � õ6÷ ñ � õ� � �ë R! = �ë õ6÷÷� õ! = �ë õ6÷÷� õ� � �ë ÷� õ! = �ë õ6÷ R� � �ë ÷K^ [ mUIHJ�K\V oTH M mRrUMTUV\K^ SH[ IK\S[ JHoT\HJV MH WUMWTM SH M m\^VRbJUMH � õ� � �ë ÷ ñ � � õ� � �ë R� = �ë ÷� õ� = �ë ÷�� = �ë îWUMWTM H^ bR^RJUM \JJRUM\[ULMH F � U\[ JHO UJoTHJ oTH

� õ� � �ë ÷ ñ � � õ� � �ë R� = �ë ÷� õ� = �ë ÷� õ� = �ë R� � �ë ÷ � õ� = �ë R� � �ë ÷�� = �ëñ P  �� õ� � �ë R� = �ë ÷� õ� = �ë ÷� õ� = �ë R� � �ë ÷ �
IHJOHV SH OK^VJHJ oTH MU nKJOH

P� �� õ� = �ë ÷� ñ P  �� õ� = �ë ÷� õ� � �ë R� = �ë ÷� õ� = �ë ÷� õ� = �ë R� � �ë ÷ �
P  �� õ� � �ë R� = �ë ÷� õ� = �ë ÷� õ� = �ë R� � �ë ÷ �

H[V HXIMK\VULMH IKTJ M mUIIJKX \O UV\K^ F �^ U H^ H%HV
"P� �� õ� = �ë ÷� ñ |#þ�� � õ!= �ë õ6÷÷� õ6÷|#þ�� � õ6÷� õ6÷ ñ � õ� � �ë R! = �ë õ6÷÷� õ! = �ë õ6÷÷� õ! = �ë õ6÷ R� � �ë ÷ZHVVH UIIJKX \O UV\K^ H[V VKTVHnK \[ L\U\[RH IKTJ T^ ^KOLJH ` t^\ SH JRUM\[UV\K^[ î O U\[ WK^rHJbH VKTc KTJ[IJH[oTH [ÒJHO H^V oTU^S ` VH^S rHJ[ M m\^t^ \ F

EY



� C¾=>i gh>=CBA¾hC>i H GU [T\VH ST SRrHMKIIHO H^V WK^[\[VH í JH^SJH JRWTJ[\n M mUMbKJ\V`O H S mRW`U^�V\MMK^^UbH S m\OIKJVU^WH F è^H WK^S\V\K^ [T� [U^VH IKTJ KLVH^\J T^H nKJO H JRWTJ[\rH H[V oTH MU MK \\^[VJTOH^VUMH � õ� = �ë R� � �ë ÷ nUWVKJ\[H H^ � õ� = �ëj� R� � �ëj� ÷� õ@ë R� = �ëj� s � � �ë ÷ �EE� F Q U^[ WH WU[ î í M mRVUI H� SH M mUMbKJ\V`OH î K^ ^H JRRW`U^V\MMK^^H IU[ != �ë õ6÷ [T\rU^V VKTV MH IU[[R î O U\[ T^\oTHO H^V [T\rU^V� ë õ6÷ � � õ@ë R� = �ëj� s � � �ë ÷ î MH[ JRUM\[UV\K^[ SHrH^U^V õ! = �ëj� õ6÷ s � ë õ6÷÷ F GU VHJO \^KMKb\H Å ÄÊÈËÚØÕÄËÊÉ r\H^VSH Mí ] � ë õ6÷ JHIJR[H^VH T^H IUJV\WTMH SK^V MU S_^UO \oTH H[V bRJRH IUJ MU SH^[\VR � õ@ë R� = �ëj� s � � �ë ÷ F �^OK^VJH UMKJ[ nUW\MHO H^V oTH MH[ IK\S[ [K^V O \[ í c KTJ JRWTJ[\rHOH^V [HMK^
� ë õ6÷ ñ ð� ëj� õ6÷� õ�ë R! ë õ6÷÷� õ! ë õ6÷ R! ëj� õ6÷÷� õ! ë õ6÷ R!= �ëj� õ6÷ s � � �ë ÷ð� ë õ6÷ ñ � ë õ6÷| #¢ � � � ë õ$ ÷2M H[V O K^VJR SU^[ �EE� oTH MU MK\ \^[VJTO H^VUMH � õ@ë R� = �ëj� s � � �ë ÷ ñ � õ@ë R@ëj� s �ë ÷ O \^\O \[H MU rU�J\U^WH SH[ IK\S[ î WK^S\V\K^^HMMHO H^V í � = �ëj� s � � �ë F ZHVVH MK \ H[V O UM`HTJHT[HO H^V JUJHO H^V WUMWTMUL MH îHV S mUTVJH[ MK\[ \^[VJTOH^VUMH[ SK\rH^V �VJH WK^[\SRJRH[ F GU IMT[ [\OIMH H[V MU MK \ Ä Å ÊËÆÊË SH M mRVUV� õ� ë R� ëj� ÷ F GH IJKLMNO H SH WHV \^[VJTOH^V H[V oT m\M ^H SRI H^S IU[ SH M mKL[HJrUV\K^ F �KTVHnK\[ î oTHMMHoTH [K\V MU MK \ W`K\[\H î MH IJKLMNO H MH IMT [ \OIKJVU^V H[V MU SRbR^RJH[WH^WH SH M mUMbKJ\V`O H Fl^ H%HV î \M I HTV �VJH WK^[VUVR ïKT OK^VJR î rK\J IUJ HXHOIMH �EE�ð î oTH MH[ IK\S[ SH[ IUJV\WTMH[ VH^SH^V VKT[rHJ[ � oTU^S � VH^S rHJ[ M m\^t^\ î [UTn IKTJ T^H IUJV\WTMH SK^V MH IK\S[ VH^S rHJ[ EF ZHVVH SRbR^RJH[WH^WH[H WKOIJH^S L\H^ MKJ[oTH MU MK \ \^[VJTO H^VUMH H[V MU MK\ Ä Å ÊËÆÊË SH M mRVUV � õ� ë R� ëj� ÷ F QU^[ WH WU[ î W`UoTHIUJV\WTMH S\%T[H SU^[ M mH[IUWH S mRVUV HV SHr\H^V SH OK\^[ H^ OK\^[ rJU\[HOLMULMH î MH[ IK\S[ JHIJR[H^VH^VMU rJU\[HOLMU^WH SH MU IUJV\WTMH HV VH^SH^V SK^W rHJ[ � î [UTn T^H Rr\SHOOH^V oT\ WKJJH[IK^S í MUIUJV\WTMH MU IMT [ rJU\[HOLMULMH F ZHVVH SRbR^RJH[WH^WH H[V SK^W STH UT nU\V oTH ` H[V t^\ F|KTJ Rr\VHJ WHVVH SRbR^RJH[WH^WH î MH[ IUJV\WTMH[ SK\rH^V \^VHJUb\J H^VJH HMMH[ S mT^H nU�K^ KT S mT^H UTVJH FZHVVH \^VHJUWV\K^ [ mH%HWVTH H^ bR^RJUM í M mU\SH S mT^H ÊÉÐËÇÈÊËÍØÈËÆÔ [HMK^ MU MK\ S\[WJNVH SRt^\H IUJ MH[IK\S[ F �TU^S T^H JHS\[VJ\LTV\K^ H[V H%HWVTRH î MH[ IUJV\WTMH[ MH[ OK\^[ rJU\[HOLMULMH[ O HTJH^V î UMKJ[ oTHMH[ IMT[ rJU\[HOLMUL MH[ IJKM\nNJH^V F GH IK\^V SRM\WUV H[V SH SRW\SHJ S mT^H JHS\[VJ\LTV\K^ F 'KT[ USKIVK^[T^ IK\^V SH rTH `HTJ\[V\oTH F G mH^[HOLMH SH[ IUJV\WTMH[ H[V VJN[ H� WUWH [\ MH[ IK\S[ [K^V VKT[ RbUTX íó�` F ZHVVH H� WUW\VR H[V UMKJ[ O H[TJRH í M mU\SH SH M mH^VJKI\H SH MU MK\ SRt^\H IUJ MH[ IK\S[

% ë õ ð� ÷ ñ � #�þ�� ð� ë õ6÷ w9È ÿ ð� ë õ6÷
G mH^VJKI\H H[V O UX\O UMH ïw9È ÿ ` L\V[ð oTU^S M mH^[HOLMH SH IUJV\WT MH[ H[V MH IMT[ H� WUWH î HV H[V O \^\O UMHMKJ[oT mT^H IUJV\WTMH VJUrU\MMH [HTMH F �^ SRW\SH SK^W SH JHS\[VJ\LTHJ MKJ[oTH M mH^VJKI\H W`TVH H^ SH[[KT[S mT^ [HT\M IJRSRt^\ F
� C¾=>i gh>=CBA ¾hC>i g ?A> ¾ oij=C� h=C?< @i g�hji H |KTJ VHJO \^HJ WH IUJUbJUI`H î K^ SRVU\MMH MHt MVJH ^K^ M\^RU\JH KIV\O UM \OIMU^VR [KT[ nKJO H IUJV\WT MU\JH IKTJ MH IJKLMNO H SH MU IKTJ[T\VH SH I`U[H FyUIIHMK^[ oTH ^KT[ [TIIK[K^[ MU SRJ\rH M\^RU\JH \^WK^^TH î HV oT m\M nUTV SK^W H[V\O HJ WH IUJUO NVJH F GHOKSNMH JHVH^T H[V SK^W

RoTUV\K^ S mRVUV & A @ë ñ @ëj� � � ëj� � � ë� ë ñ �ëj�RoTUV\K^ S mKL[HJrUV\K^ & �ë ñ êë øþBJ � KëK
 MH[ LJT \V[ Kë HV � ë [K^V \ F\ FS F HV \^SRI H^SU^V[ ( Kë H[V T^ LJT\V bUT[[\H^ WKOIMHXH W\JWTMU\JH î SHIT\[[U^WH N ÿO ( � ë H[V bUT[[\H^ î WH^VJR î SH rUJ\U^WH N ÿÜ FGH[ SHTX IUJUONVJH[ í H[V\O HJ WK^[V\VTH^V MH[ SHTX WKKJSK^^RH[ SH[ IUJV\WTMH[ î oTH M mK^ ^KVHJU
! ë õ6÷ ñ · � �ë õ6÷ ñ "@ë� ÿë õ6÷ ñ "�ë ¸

Ea



GH tMVJH IUJV\WTMU\JH WK^[\[VH UMKJ[ H^ M mUMbKJ\V`O H [T \rU^V ]' ( )* )+ ),-)./0 ` 1,0+ )23-/. ! = õ6÷ ./-4* � õ@= s � ÷ 5 )* )+ ),-)./0 -/30 . 14)6. 7 ð�= õ6÷ ñ �
#

(8 ( 1430 � a ó 9,)0/: ( ;+,1/ 6/ 10;6 )2+ )4* < =43>/0 -/. 1,0+ )23-/. ./-4* -, -4) )* .+03? /*+,-/
! ë õ6÷ � � õ@ë R! = �ëj� õ6÷ s � � �ë ÷ s� 6 ñ ó s � � � s `/+ 14./0 != �ë õ6÷ ñ õ! = �ëj� õ6÷ s! ë õ6÷÷@ ( ;+,1/ 6/ 2400/2+ )4* < ? )./ 7 A430 6/. 14)6. ./-4*

� ë õ6÷ ñ ð� ëj� õ6÷� õ�ë R! ë õ6÷÷� õ! ë õ6÷ R! ëj� õ6÷÷� õ! ë õ6÷ R! = �ëj� õ6÷ s � � �ë ÷ s� 6 ñ ó s � � � s `
ð� ë õ6÷ ñ � ë õ6÷|#¢ � � � ë õ$ ÷ s� 6 ñ ó s � � � s `

B ( C) - D/*+041 )/ %� õ� ÷ /.+ )*9;0 )/30/ 7 3* ./3 )- 10;6;9 )* ) E ,-40. 0/6 ).+0 )=3/0 .3 )F,*+-, -4) 6;9 )* )/ 1,0 -/. 14)6. ð� ë õ6÷ E /+ 14./0 ð� ë õ6÷ ñ ó�` s� 6 ñ ó s � � � s `G ( /.+ )? ,+ )4* <
"@ë ñ "P �@ë R� � �ë � ñ #�þ�� ð� ë õ6÷� �ë õ6÷
"� ë ñ "P �� ë R� � �ë � ñ #�þ�� ð� ë õ6÷� ÿë õ6÷

QU^[ VKTVH MU [T\VH î MU SH^[\VR \^ [VJTO H^VUMH [HJU MU SH^[\VR � õ! ë õ6÷ R! ëj� õ6÷÷ SH [KJVH oTH MH WUMWTM SH[IK\S[ H[V VJN[ [\OIMH F 2M ^H nU\V H^ H%HV \^VHJrH^\J oTH MU rJU\[HOLMU^WH oT\ [ mHXIJ\O H [HMK^
� õ�ë R@ë s �ë ÷ ñ ó<N ÿO üpq ·� R� ë Rÿ � óN ÿO ¸ 89:Ê ·� ;N ÿO yH õ�ë øj þBJ ÷¸[\ M mK^ [TIIK[H oTH MH[ [_OLKMH[ [K^V L\^U\JH[ ò ó UrHW IJKLUL\M\VR EdP FGH[ JHO UJoTH[ [T \rU^VH[ SK^^H^V oTHMoTH[ SRVU\M[ TV\M\[R[ SU^[ M mUMbKJ\V`O H IJRWRSH^V F

ei�h>�Ai : I GU JHS\[VJ\LTV\K^ H[V H%HWVTRH H^ TV\M\[U^V MU nK^WV\K^ SH JRIUJV\V\K^ U[[K W\RH UTXIK\S[ ð� ë õ6÷ F Q \rHJ[ JU� ^HOH^V[ I HTrH^V �VJH IJKIK[R[ WKOOH M mTV\M\[UV\K^ S mH[V\O UVHTJ[ í ^K_UTX îM mTV\M\[UV\K^ S m\^VHJIKMUVHTJ î F F F
e i�h>�Ai D I GH IUJUO NVJH WK^[VU^V � IK[H T^ IJKLMNO H S mH[V\O UV\K^ F l^ H%HV î MH O KSNMH W`K\[\ I KTJ[K^ H[V\O UV\K^ H[V Rr\SHOOH^V � ë ñ � ëj� î WH oT\ \OIM\oTH oTH MU WKKJSK^^RH � ÿë õ6÷ SH[ IUJV\WTMH[ JH[VHWK^[VU^VH HV SRVHJO \^RH IUJ MU WK^S\V\K^ \^\V\UMH î HV oTH WH[ IUJV\WTMH[ ^H rK^V IU[ HXI MKJHJ WKJJHWVHO H^VM mH[IUWH IKTJ M mH[V\O UV\K^ SH � F G mH[V\O UV\K^ SH � IHTV SK^W �VJH IUJV\WTM\NJHO H^V O UTrU\[H î O �OHIKTJ T^ bJU^S ^KOLJH SH IUJV\WT MH[ F |KTJ JHO RS\HJ í WH IJKLMNO H î K^ IHTV IUJ HXHOIMH H [HWKTHJ I MUWKKJSK^^RH � ÿë õ6÷ MKJ[ SH[ JHS\[VJ\LTV\K^[ H^ Uc KTVU^V T^H IHV\VH I HJVTJLUV\K^ bUT[[\H^^H KT T^\nKJO HSH rUJ\U^WH nU\LMH F ZHVVH [VJUVRb\H WKJJH[IK^S í JRbT MUJ\[HJ í M mU\SH S mT^ ^K_UT MU MK\ S\[WJNVH SRt^\H IUJMH[ IK\S[ F
½?�gh>hCj?< h^iB A<i # ?AB¾i ë >i�?@A¾h=C?< H QU^[ WH IUJUbJUI`H ^KT[ IJR[H^VK^[ SH[ JR[TMVUV[SH [\OTMUV\K^ î HV T^H U^UM_[H HXIRJ\O H^VUMH ï\^WKOIMNVHð SH[ I HJnKJOU^WH[ SH M m\O IMU^VUV\K^ IUJV\WTMU\JHST tMVJH KIV\O UM F |KTJ [\VTHJ MH t MVJH IUJV\WT MU\JH IUJO \ M mRrH^VU\M SH VHW`^\oTH[ SH IKTJ[T\VH SH I`U[H î^KT[ WKOIUJK^[ MH[ JR[TMVUV[ í WHTX KLVH^T[ í M mU\SH SH MU LKTWMH í JHOKSTMUV\K^ ST [HWK^S KJSJH SK^V^KT[ JUIIHMK^[ MH[ RoTUV\K^[g ë ñ g ëj� � � ëj� � � �J ë�ë ñ �ëj� � � ÿJ ë

J ë ñ 2O õ�ë øjþ CkJ����J��D ÷s\b^ �yH õ�ë øjþ CkJ����J�� D ÷�
Ep



GU OKSTMUV\K^ ^TORJ\oTH H[V L\^U\JH î HV MH[ IUJUO NVJH[ SRt^\[[U^V MU I`U[H [K^V � ñ x �K î NÜ ñ x �óFl^ OK_H^^H î MU I`U[H H%HWVTH T^ SHO \ VKTJ H^ H^r\JK^ w RW`U^V\MMK^[ F ZH[ WK^S\V\K^[ [K^V SK^W U[[Hï[RrNJH[ F�^ [TIIK[H \W\ oTH MH[ rUJ\U^WH[ SH[ LJT\V[ [K^V WK^^TH[ F ZHVVH WK^^U\[[U^WH H[V IJ\[H H^ WKOIVH SU^[M m\O IMU^VUV\K^ IUJV\WTMU\JH í VJUrHJ[ MH[ MK\[ Ä Å ÊËÆÊË SH M mRVUV HV MU rJU\[HOLMU^WH F |KTJ WKOIUJHJ MH t MVJHIUJV\WTMU\JH í T^H LKTWMH í JHOKSTMUV\K^ î \M nUTV SK^W oTH MU WK^^U\[[U^WH SH[ rUJ\U^WH[ SH[ LJT\V[ [K\VRbUMHO H^V IJ\[H H^ WKOIVH IUJ M mUMbKJ\V`O H USUIVUV\n F |KTJ WH nU\JH î ^KT[ TV\M\[K^[ MH[ JR[TMVUV[ [TJ MUrUJ\U^WH U[_OIVKV\oTH SH MU LKTWMH í JHOKSTMUV\K^ ïrK\J U^^HXH w FYð F GU LKTWMH H[V IMUWRH SU^[ [K^RVUV HKIV\O UMÛ î í [UrK\J oTH � ÿ H[V I HV\V î HV � � H[V WHMT\ oT\ O \^\O \[H M ml�� U[_OIVKV\oTH SU^[ MU M\O \VH� ÿ ^T M FGU tbTJH Y OK^VJH MH[ HJJHTJ[ SH I`U[H IKTJ SHTX IT\[[U^WH[ S\%RJH^VH[ ST LJT\V S mKL[HJrUV\K^ ] WKMK^^HSH bUTW`H NO ñ x �ê î HV WKMK^^H SH SJK\VH NO ñ óF GU M\b^H [TIRJ\HTJH WKJJH[IK^S í M mHJJHTJ IKTJ MU LKTWMHí JHOKSTMUV\K^ HV MU M\b^H \^nRJ\HTJH OK^VJH M mHJJHTJ IKTJ MH t MVJUbH IUJV\WTMU\JH TV\M\[U^V a�� IUJV\WTMH[ F|KTJ NO ñ x �ê î MU rUJ\U^WH ST [\^T[ SH M mHJJHTJ rUTV � FEP IKTJ MH[ SHTX H[V\O UVHTJ[ ( IKTJ NO ñ óî MUrUJ\U^WH ST [\^T[ SH M mHJJHTJ rUTV � FP{ IKTJ MU LKTWMH í JHOKSTMUV\K^ HV � FPp IKTJ MH t MVJH IUJV\WTMU\JH FGH[ SHTX H[V\O UVHTJ[ [K^V SK^W RoT\rUMH^V[ H^ VHJO H SH IT\[[U^WH SH M mHJJHTJ WKOO \[H FGU [TIRJ\KJ\VR ST tMVJH IUJV\WTMU\JH ^ mH[V SK^W IU[ SU^[ WHVVH rUJ\U^WH î O U\[ I MTVÖV SU^[ MU r\VH[[H SHWK^rHJbH^WH F �^ ^KVH [TJ MU WKMK^^H SH bUTW`H SH MU tbTJH Y oTH MH t MVJH IUJV\WTMU\JH WK^rHJbH VJN[JUI\SHO H^V ïoTHMoTH[ \VRJUV\K^[ [K^V ^RWH[[U\JH[ IKTJ WHVVH JRUM\[UV\K^ ð î UMKJ[ oTH MU LKTWMH í JHOKST�MUV\K^ TV\M\[H T^H WH^VU\^H S m\VRJUV\K^[ IKTJ UWWJK W`HJ MU I`U[H ïOKSTMK < ð F è^ SHTX\NO H UrU^VUbH VJN[\OIKJVU^V ST tMVJH IUJV\WTMU\JH JR[\SH SU^[ MH[ bM\[[HO H^V[ SH W_WMH[ F �^ [ mUI HJ�K\V oTH IKTJ NO ñ óîMU LKTWMH IJR[H^VH SH ^KOLJHTX bM\[[HO H^V[ SH W_WMH î UMKJ[ oTH MH t MVJH IUJV\WTMU\JH H[V LHUTWKTI IMT[[VUL MH F
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ãäå æ Y " lJJHTJ[ SH I`U[H IKTJ SHTX rUMHTJ[ SH MU IT \[[U^WH ST LJT\V S mKL[HJrUV\K^ HV IKTJ MH[ SHTXH[V\O UVHTJ[ ( M\b^H [TIRJ\HTJH ] L KTWMH í JHOKSTMUV\K^ î M\b^H \^nRJ\HTJH ] t MVJH IUJV\WTMU\JH F
D HD Hk �i>_?>�h<Bij A=¾=C� ij g ?A> ¾ oij=C� h=C?< @ oA<i g�hji ^h>Ch<= @i �h<CL>i �AhjC ¾C×<fhC>iGH WUMWTM SH[ LKJ^H[ V`RKJ\oTH[ SK^^RH[ SU^[ WHVVH [HWV\K^ H[V SRVU\MMR H^ U^^HXH[ w FE HV w FP F
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�?><i <?< jf�Ai<=Ci¾¾i Mh<<iÁi ¿ H:N H |KTJ T^ IJKLMNO H S mH[V\O UV\K^ SH IUJUO NVJH SK^^R î \M HX \[VHT^H M\O \VH [TJ MU rUJ\U^WH S mH[V\O UV\K^ H^ SH[[KT[ SH MUoTHMMH UTWT^ H[V\O UVHTJ ^H I HTV SH[WH^SJH î WHVVHM\O \VH H[V SK^^RH IUJ MU LKJ^H SH ZJUO RJ�yUK F GH O �OH bH^JH SH LKJ^H IHTV �VJH WUMWTMR MKJ[oTH MHIUJUONVJH RrKMTH [HMK^ T^ OKSNMH S mRVUV WK^^T F GU ^KTrHMMH LKJ^H IJH^S H^ WKOIVH WHVVH \^nKJO UV\K^Ä Å ÊËÆÊËF|KTJ KLVH^\J MH[ I HJnKJO U^WH[ TMV\O H[ WKJJH[IK^SU^V í ^KVJH IJKL MNOH SH IKTJ[T \VH SH I`U[H î ^KT[TV\M\[K^[ M m\^nKJO UV\K^ SH u\[`HJ WK^VH^TH SU^[ w? � õ@= �ë s � = �ë ÷ F G m\^rHJ[H SH WHVVH \^nKJO UV\K^ nKTJ^\V MULKJ^H [TJ M ml�� oT mT^ H[V\O UVHTJ SH I`U[H IHTV UVVH\^SJH �Y�� F s\ h@ë H[V T^ H[V\O UVHTJ SH MU I`U[H î^KT[ OK^VJK^[ H^ U^^HXH w FE oT mU[_OIVKV\oTHOH^V ]P �õ h@ë � @ë ÷ÿ � a w>Fëè� ÷ ëëëK
 w>Fëè� ÷ ëëë ñ �N ÿÜ ê � �êÿ � b; UrHW ê ñ � ;N ÿÜNO�< øj �¬
¤ � ;N ÿÜN ÿO � õ óNO ÷ � ;ZHW\ ^KT[ nKTJ^\V T^H LKJ^H SH JRnRJH^WH í MUoTHMMH WKOIUJHJ MH[ S\%RJH^V[ H[V\O UVHTJ[ F
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ãäå æ a " |HJnKJOU^WH[ U[_OIVKV\oTH[ SH MU LKTWMH SH ZK[VU[ ït t tð î SH MU LKTWMH í JHOKSTMUV\K^ ïQuGðï� �ð î HV I HJnKJO U^WH[ T MV\O H[ ïZJUO RJ�yUKð IKTJ MH IJKL MNOH SH IKTJ[T\VH SH I`U[H WK^[\SRJR SU^[WH WKTJ[ ï" ð F GH[ WKTJL H[ JHIJR[H^VH^V M mHJJHTJ oTUSJUV\oTH OK_H^^H SH[ H[V\O UVHTJ[ H^ nK^WV\K^ SHM mRWUJV V_I H ST LJT\V S mKL[HJrUV\K^ NO î MKJ[oTH MH IU[ � � H[V W`K\[\ SH O U^\NJH KIV\O UMH HV MKJ[oTH MH IU[[HWK^SU\JH � ÿ VH^S rHJ[ ïHJK F GH[ WKTJLH[ [K^V VJUWRH[ IKTJ SHTX rUMHTJ[ SH M mRWUJV V_IH NÜ ST LJT\V SHS_^UO \oTH ï\ FH F I KTJ SHTX r\VH[[H[ S mRrKMTV\K^ ST [_[VNO Hð
Ex



�?><i jf�Ai<=Ci¾¾i Mh<<iÁi ¿ HDN H GKJ[oTH [HTM[ MH[ RW`U^V\MMK^[ IU[[R[ [K^V TV\M\[R[ IKTJ H[V\O HJMU rUMHTJ WKTJU^VH SH MU I`U[H î MH[ I HJnKJO U^WH[ TMV\O H[ IHTrH^V RbUMHO H^V �VJH WUMWTMRH F GKJ[oTH MHJUIIKJV [\b^UM í LJT\V H[V LK^ î MU LKJ^H SH ZJUO RJ�yUK U IK[VHJ\KJ\ [ mRWJ\V ]
O� ñ �êN ÿÜ � ýêÿNüÜ � bêN ÿÜ;ê UrHW ê ñ ;NO�< øj �¬

¤ � ;N ÿO � õ óNO ÷�< >fjA� f P UTWT^ UMbKJ\V`O H ^H IHTV nU\JH O \HTX oTH MU LKJ^H ^K^ [RoTH^V\HMMH oT\ WK^[V\VTH T^HJRnRJH^WH SH I HJnKJO U^WH UL[KMTH F ZHVVH LKJ^H IHTV �VJH UIIJK W`RH IUJ SH[ UMbKJ\V`O H[ SH M\[[UbHVJUrU\MMU^V `KJ[ M\b^H F l^ IJUV\oTH î SH[ O RV`KSH[ SH [\OTMUV\K^ SH V_IH �Z�Z IHTrH^V IHJO HVVJHS mUIIJK W`HJ WHVVH LKJ^H V`RKJ\oTH UT IJ\X S mT^ WKÒV SH WUMWTM VJN[ RMHrR Fs\ M mK^ WK^VJU\^V M mH[V\O UVHTJ í �VJH [RoTH^V\HM î MH[ IHJnKJO U^WH[ W`TVH^V WK^[\SRJULMHO H^V î MU M\O \VHV`RKJ\oTH H[V UMKJ[ SK^^RH IUJ MU LKJ^H [RoTH^V\HMMH F GH[ UMbKJ\V`O H[ USUIVUV\n[ SH V_I H ZK[VU[ KT LKTWMHí JHOKSTMUV\K^ ^H IHTrH^V Rr\SHOOH^V IU[ nU\JH O \HTX oTH WHVVH LKJ^H OU\[ WKOOH MH OK^VJH^V MH[[\OTMUV\K^[ ïrK\J tbTJH a ð î \M[ [ mH^ UIIJK W`H^V S mU[[Hï IJN[ H^ JRb\O H SH IKTJ[T\VH F GH t MVJUbH IUJV\WTMU\JHWK^[V\VTH T^H [KMTV\K^ IJUV\oTH SH JRnRJH^WH UT[[\ L\H^ IKTJ MU WK^rHJbH^WH \^\V\UMH oTH IKTJ MU IKTJ[T\VH F
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Q deÑÐf e9/67ÏÎ 32 9R6S5 2
G ÞÝ TãYZ/ ZãX ,- áâãä åæç àl^ IJUV\oTH î MH [\b^UM JH�T H[V WK^V\^T HV MH VJU\VHO H^V S\[WJHV ( U\^[\ [H IK[H MU oTH[V\K^ SH [UrK\J oTHMMH[[K^V MH[ KL[HJrUV\K^[ S\[WJNVH[ oT\ I HJO HVVH^V SH IJH^SJH T^H SRW\[\K^ [U^[ I HJVH S mKIV\O UM\VR ( K^ IUJMHSH MU JHW`HJW`H S mT^H [VUV\[V\oTH [T� [U^VH F GH[ RW`U^V\MMK^[ IJRMHrR[ í MU WUSH^WH [_OLKMH H^ [KJV\HST tMVJH USUIVR WK^[V\VTH^V T^H [VUV\[V\oTH [T� [U^VH í WK^S\V\K^ oTH M mRW`U^V\MMK^^UbH [K\V [_^W`JK^\[RUrHW M mRO HVVHTJ F GH IJKLMNO H SH MU JRWTIRJUV\K^ SH J_V`O H WK^[\[VH í H[V\O HJ MU S\[VJ\LTV\K^ KIV\O UMHSH[ \^[VU^V[ S mRW`U^V\MMK^^UbH FGU JRWTIRJUV\K^ ST J_V`O H H[V ^RWH[[U\JH _ WKOIJ\[ IKTJ SH[ WU^UTX oT\ JH[I HWVH^V MH WJ\VNJH SH '_�oT\[V F GKJ[oTH MH[ RW`U^V\MMK^[ SH M mROHVVHTJ HV ST JRWHIVHTJ [K^V SRWUMR[ S mT^H rUMHTJ WK^[VU^VH î T^LK^ S\[IK[\V\n S mRbUM\[UV\K^ IHTV I HJOHVVJH MU JH[V\VTV\K^ SH[ SK^^RH[ RO \[H[ IKTJ MU IMTIUJV SH[ SRWU�MUbH[ IK[[\LMH[ F ZHIH^SU^V î WHJVU\^[ \^[VU^V[ S mRW`U^V\MMK^^UbH SRbJUSH^V WK^[\SRJUL MHOH^V MH JUIIKJV[\b^UMdLJT\V HV IUJ WK^[RoTH^V MU oTUM\VR ST VJU\VHO H^V FGKJ[oTH MH SRWUMUbH RrKMTH UT WKTJ[ ST VHOI[ IUJ WK^VJH î MU JRWTIRJUV\K^ ST J_V`O H H[V UL[KMTO H^V\^S\[I H^[UL MH F l^ M mUL[H^WH SH [T \r\ SH M m\^ [VU^V S mRW`U^V\MMK^^UbH KIV\O UM î SH[ bM\[[HO H^V[ S mT^ [_OLKMHí M mUTVJH [H IJKST\[H^V F l^ IJUV\oTH î MH[ nJRoTH^WH[ SH[ `KJMKbH[ SH M mRO HVVHTJ HV ST JRWHIVHTJ ^H I HTrH^VIU[ �VJH IUJnU\VHOH^V Uc T[VRH[ HV MU SRJ\rH SH M m\^[VU^V S mRW`U^V\MMK^^UbH î WKOOH MU SRJ\rH SH I`U[H îIK[[NSH T^H WKOIK[U^VH M\^RU\JH FG mUMbKJ\V`OH SH [RMHWV\K^ SH M m\^[VU^V S mRW`U^V\MMK^^UbH IHTV nK^WV\K^^HJ SH SHTX OU^\NJH[ ]E F Q \JHWVHO H^V UT ^\rHUT ST [\b^UM WK^V\^T ïUrU^V KT UIJN[ MH SROKSTMUVHTJ WKOIMHXHð F GU [RMHWV\K^SH M m\^ [VU^V KIV\OTO [H nU\V UMKJ[ H^ WK^V\^T FP F sTJ MH [\b^UM RW`U^V\MMK^^R F Ã \H^ oT mT^ RW`U^V\MMK^^UbH [_^W`JK^H UT J_V`O H [_OLKMH WK^[V\VTHT^H [VUV\[V\oTH [T� [U^VH IKTJ MU SRVHWV\K^ SH[ [_OLKMH[ VJU^[O \[ î \M H[V H[[H^V\HM SH JHO UJoTHJ oTHMH[ \^ [VU^V[ S mRW`U^V\MMK^^UbH ^H IHTrH^V IU[ �VJH H[V\O R[ ^TORJ\oTHO H^V [U^[ RW`U^V\MMK^^HJ H^UWWKJS UrHW MH V`RKJNOH SH s`U^^K^ ] IJUV\oTHOH^V í UT OK\^[ SHTX IK\^V[ IUJ [_OLKMH MKJ[oTHMH JKMM�K% ^H SRIU[[H IU[ E��& F G m\^[VU^V S mRW`U^V\MMK^^UbH RVU^V H[V\O R î IMT[\HTJ[ O RV`KSH[ I HJ�OHVVH^V H^[T\VH SH bR^RJHJ MU rUMHTJ SH M mRW`U^V\MMK^ WKJJH[IK^SU^V í WHV \^[VU^V F GU IMT[ nJT[VJHWK^[\[VH í [RMHWV\K^^HJ T^ RW`U^V\MMK^ IUJO \ MH[ ` RW`U^V\MMK^[ IJRMHrR[ SU^[ T^H STJRH [_OLKMH FZHVVH O RV`KSH WK^ST\V í T^H b\bTH SH I`U[H \OIKJVU^VH HV ^RWH[[\VH T^ nUWVHTJ SH [TJRW`U^V\MMK^�^UbH \OIKJVU^V F |KTJ JRST\JH MH nUWVHTJ SH [TJRW`U^V\MMK^^UbH HV UO RM\KJHJ MH[ IHJnKJO U^WH[ î \MH[V ^HVVHO H^V IJRnRJULMH S mTV\M\[HJ T^H \^VHJIKMUV\K^ ^TORJ\oTH F
G Þ) Uâ.XYç ZYYZãX á.â á.n-à/YGH[ SK^^RH[ VJU^[O \[H[ I HTrH^V �VJH [VJTWVTJRH[ í IMT [\HTJ[ ^\rHUTX UMMU^V S mT^ [\OIMH �KV WK^V\^TSH [_OLKMH[ í SH[ KJbU^\[UV\K^[ IMT[ WKOIMHXH[ H^ VJUO H î [TI HJVJUO H î HVW FFF �JKTIHJ MH[ [_OLKMH[IUJ IUoTHV[ IJR[H^VH SH ^KOLJHTX UrU^VUbH[ ] TV\M\[UV\K^ SH IUJVUbH SH MU JH[[KTJWH IUJ OTMV\IMHXUbHVHOIKJHM ï�Q�qðî \^[HJV\K^ IRJ\KS\oTH S mT^H [RoTH^WH I\MKVH î UMbKJ\V`O H[ SH VJU\VHO H^V[ [\OIMH[ HVdKTIMT[ H� WUWH[ î HVW FFF QU^[ WH IUJUbJUI`H î ^KT[ IJR[H^VK^[ oTHMoTH[ \SRH[ [I RW\toTH[ SH[ VJU^[O \[[\K^[IUJ IUoTHV[ F G mUIIM\WUV\K^ í T^ [_[VNO H �uQ� UrHW IJRtXH W_WM\oTH \MMT[VJHJU WH[ \SRH[ F
} HD H: }~<B�>?<Cjh=C?< @i =>h� i HGU [_^W`JK^ \[UV\K^ H[V oTU[\O H^V VKTc KTJ[ SRWKOIK[RH H^ UT OK\^[ SHTX RVUI H[ ] T^H IJHO \NJH RVUI HSH[V\^RH í U[[TJHJ T^H [_^W`JK^\[UV\K^ bJK[[\NJH H^ [H WUMU^V í M m\^VRJ\HTJ S mT^ [_OLKMH SK^^R [T\r\HS mT^H RVUI H SH [_^W`JK^\[UV\K^ t^H í M m\^VRJ\HTJ SH WH [_OLKMH F
�< g>fji<Bi @ oA< gC¾?=i H �KTVH[ MH[ ^KJO H[ M\RH[ í MU WKTW`H I`_[\oTH SH[ [_[VNO H[ ^TORJ\oTH[ SHWKOOT^\WUV\K^ IJRrK\H^V MU VJU^[O \[[\K^ SH I\MKVH[ SH[V\^R[ H^ IUJV\WTM\HJ í IHJO HVVJH KT VKTV UT OK\^[í nUW\M\VHJ MU [_^W`JK^ \[UV\K^ ST JRWHIVHTJ F GKJ[oTH MU VJU^[O \[[\K^ H[V KJbU^\[RH [KT[ nKJOH SH VJUO H î\M H[V IUJ HXHOIMH IK[[\LMH S m\^[RJHJ H^ SRLTV SH W`UoTH VJUO H T^H [RoTH^WH oT\ IK[[NSH SH LK^^H[IJKIJ\RVR[ SH WKJJRMUV\K^ F ZHVVH [RoTH^WH RVU^V WK^^TH ST JRWHIVHTJ î WHMT \�W\ I HTV H[V\O HJ MU IK[\V\K^SH MU [RoTH^WH I \MKVH H^ H%HWVTU^V T^H [\OIMH WKJJRMUV\K^ H^VJH MH [\b^UM JH�T HV MH I\MKVH ïWK^^Tð FG mHOIMUWHO H^V ST I\W SH WKJJRMUV\K^ \^S\oTH MU IK[\V\K^ SH MU VJUO H F ZHVVH I`U[H S mUWoT\[\V\K^ SH MU
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[_^W`JK^\[UV\K^ RVU^V UW`HrRH î \M H[V UMKJ[ IK[[\L MH SH IU[[HJ MU O U\^ í T^ UMbKJ\V`O H SH [_^W`JK^\[UV\K^t^H IKTJ H[V\O HJ MU IK[\V\K^ í T^H JR[KMTV\K^ IMT[ nU\L MH oTH MU STJRH [_OLKMH F �THMoTH[ UMbKJ\V`O H[ SHWH V_I H [K^V IJR[H^VR[ SU^[ WH oT\ [T\V FGH I\MKVH ^ mH[V IU[ ^RWH[[U\JHO H^V \^ [RJR SU^[ T^ [MKV VHOIKJHM ( ÉÜV Ü SU^[ T^ [_[VNO H TV\M\[U^V MH IUJVUbHS mUWWN[ IUJ WKSUbH ïZQ�qð î \M H[V IK[[\LMH SH SRS\HJ T^ WKSH í MU [_^W`JK^\[UV\K^ F ZH WU^UM I\MKVH I HTVUMKJ[ �VJH S\%T[R H^ IHJO U^H^WH F
�< ¾ oh# ji<Bi @i gC¾?=i H ZHJVU\^[ [_[VNO H[ SH VJU^[O \[[\K^ î oTK\oTH ^ mTV\M\[U^V IU[ SH I\MKVH î RO HVVH^VT^ �KV SKVR S mT^H WHJVU\^H JHSK^SU^WH F GH[ [_[VNOH[ �uQ� UrHW IJRtXH W_WM\oTH IUJ HXHOIMH î VJU^[�O HVVH^V SH[ LMKW[ SK^V T^H IUJV\H H[V STIM\oTRH F ZH bH^JH SH IJKIJ\RVR I HTV �VJH TV\M\[R IUJ MH[ O RV`KSH[SH [_^W`JK^\[UV\K^ F | MT [ bR^RJUMHO H^V î T^H WHJVU\^H JHSK^SU^WH H[V ^RWH[[U\JH IKTJ oTH M mH[V\O UV\K^ [K\VIK[[\LMH ] JHSK^SU^WH M\RH í M mHXWN[ SH LU^SH î UT WKSUbH KT UTVJH F
} HD HD }~<B�>?<Cjh=C?< ~<i Hè^H nK\[ MU [_^W`JK^ \[UV\K^ SH VJUO H VHJO \^RH î \M JH[VH í U� ^HJ MH WUMUbH ST IH\b^H S mRW`U^V\MMK^^UbH FsKTrH^V WHVVH RVUI H H[V IJ\[H H^ W`UJbH IUJ M mH[V\O UVHTJ SH WU^UM F GKJ[oTH M mK^ [KT`U\VH [KJV\J WHVVHH[V\O UV\K^ SH M mH[V\O UV\K^ ST WU^UM î I MT[\HTJ[ UMVHJ^UV\rH[ [K^V K%HJVH[ ]" s\ M m\^[VU^V S mRW`U^V\MMK^^UbH ^H SRJ\rH IU[ [TJ MU STJRH ST LMK W í VJU\VHJ î SH[ O RV`KSH[ LMK W[ S mH[V\�O UV\K^ ST JHVUJS U^UMKbTH[ í WHMMH[ oTH ^KT[ UrK^[ IJR[H^VRH[ SU^[ MH WU[ SH M mH[V\O UV\K^ SH I`U[H îIHTrH^V �VJH WUMWT MRH[ F" s\ M m\^ [VU^V S mRW`U^V\MMK^^UbH SRJ\rH [TJ MU STJRH ST LMKW í VJU\VHJ î \M nUTV �VJH í O �OH SH [T\rJH WHVVHRrKMTV\K^ F ZHVVH [\VTUV\K^ IHTV [H JH^WK^VJHJ IKTJ SH[ LMK W[ SH VJN[ bJU^SH VU\MMH F QU^[ WH WU[ î M mT [UbHS mUMbKJ\V`O H[ USUIVUV\n[ I HTV �VJH H^r\[UbR ( SH VHM[ UMbKJ\V`O H[ [K^V IJR[H^VR[ SU^[ MH IUJUbJUI`H[T\rU^V F
G ÞG Uâ.XYç ZYYZãX àX Wã/ 0ãX/ZX-GKJ[oTH MH [\b^UM VJU^[O \[ ^H IK[[NSH UTWT^H [VJTWVTJH IUJV\WT M\NJH O U\[ [H WKOIK[H [HTMHO H^V S mT^H[T\VH SH [_OLKMH[ \^WK^^T[ ST JRWHIVHTJ î \M H[V VKTc KTJ[ IK[[\L MH S mH[V\O HJ MH[ IUJUONVJH[ SH [_^W`JK�^\[UV\K^ J_V`O H F GH IJKLMNO H WK^[\[VH UMKJ[ í H[V\O HJ MH J_V`OH [_OLKMH ïSTJRH S mT^ [_OLKMHð HV MUIK[\V\K^ HXUWVH SH[ [_OLKMH[ ï\^[VU^V[ SH IU[[UbH S mT^ [_OLKMH UT [T\rU^Vð F
G ÞX Uà0]XZn-àY à1áåã Z/.X/ å. 0\0 åãY/./ZãXX.â Z/+} H� H: � f=�?@i @i ¾h >hCi jg iB=>h¾i h<h¾?T C�AiyUIIHMK^[ MH OKSNMH S\[WJHV H^ LU^SH SH LU[H M\U^V MH[ SK^^RH[ éêë ì í MU [KJV\H ST SROKSTMUVHTJ ]� õö÷ ñ �� ê�� õö � �� ÷ � � õö÷
éêë ì HV � õö÷ RVU^V WH^VJRH[ î � õö÷ M mH[V UT[[\ F �^ ^KVH ]N ÿ ñ Ô R� õö÷ Rÿ HV N ÿû ñ Ô Rêë RÿGU [T\VH éêë ì RVU^V LMU^W`H HV SRWKJJRMRH ST LJT\V î MU rUJ\U^WH SH � õö÷ [ mRWJ\V ]Ô R� õö÷ Rÿ ñ N ÿû ���Y R� õö � �� ÷ Rÿ � N ÿ
GU rUJ\U^WH H[V T^H nK^WV\K^ � �I RJ\KS\oTH î K^ S\V oTH � õö÷ H[V T^ [\b^UM W_WMK[VUV\K^^U\JH í M mKJSJH SHTX îW mH[V�í�S\JH oTH [H[ IJKIJ\RVR[ [VUV\[V\oTH[ S mKJSJH SHTX [K^V I RJ\KS\oTH[ F è^H SRWKOIK[\V\K^ H^ [RJ\H SHuKTJ\HJ SK^^H ] Ô R� õö÷ Rÿ ñ ���Y i� øþÿ�� Z[
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UrHW ]
i� ñ ó� � �� ±ÿj� ±ÿ �N ÿ � N ÿû ���Y R� õö � \� ÷ Rÿ � øj þÿ�� Z[ �ö

ñ N ÿ ]� � N ÿû� ���Y � �� ±ÿj� ±ÿ R� õö � \� ÷ Rÿ øj þÿ�� Z[ �ö
ñ N ÿ ]� � N ÿû� � ��j� R� õ^ ÷ Rÿ øjþÿ�� _[ �^

S mK
 t^UMHOH^V ] i� ñ N ÿû� � ��j� 5 õ ÷ 5 � � � �� � � � N ÿ ]�|KTJ oTH MU JU\H [IHWVJUMH SH nJRoTH^WH ó�� HX \[VH î MH VHJO H i� SK\V �VJH S\%RJH^V SH ïRJK ( \M nUTV SK^W oTHMH [\b^UM IJR[H^VH T^ HXWN[ SH LU^SH F QU^[ MH[ WU[ WK^WJHV[ î M mHXWN[ IUJ JUIIKJV í MU LU^SH SH '_oT\[V�� ó� õ;� ÷ s ó� õ;� ÷� SRIU[[H JUJHO H^V E��& ïLU^SH �� ó�� s ó�� �ð F QU^[ WHVVH [\VTUV\K^ î [HTM[ MH[ VHJO H[i= HV i� ñ i�j� [K^V ^K^ ^TM[ HV M mHXIJH[[\K^ SH MU rUJ\U^WH [H JRST \V í ]
Ô R� õö÷ Rÿ ñ i= � ; Ri� R 89: `;< ö� � yzÈ õi� ÷aè^ [_[VNO H IJUV\oTH WKOIK[R S mT^H RMRrUV\K^ UT WUJJR HV S mT^ tMVJH IU[[H�LU^SH UTVKTJ SH MU nJRoTH^WHó�� IHJO HV SK^W SH JRWTIRJHJ T^ [\b^UM [_^W`JK^H UrHW M m`KJMKbH SH M mRO HVVHTJ F l^ VJUrU\MMU^V [TJM mH^rHMKIIH WKOIMHXH ST [\b^UM JH�T î WH [_[VNOH IJR[H^VH M mUrU^VUbH \OIKJVU^V S m�VJH \^SRI H^SU^V SHMU I`U[H SH MU IKJVHT[H ïTV\M\[UV\K^ ST OKSTMH WUJJRð F ZHVVH IJHO \NJH O RV`KSH î VJN[ \^VT\V\rH î [ mUIIHMMHO RV`KSH SH MU JU\H [I HWVJUMH F l MMH IHJO HV SH JRWTIRJHJ T^H [\^T[K ºSH SH nJRoTH^WH ó�� í IUJV\J ST [\b^UMJH�T ïoT\ ^H WK^V\H^V IU[ WHVVH nJRoTH^WHð F'KVK^[ oTH MH[ O RV`KSH[ W_WMK[VUV\K^^U\JH[ IHTrH^V �VJH TV\M\[RH[ í VHOI[ S\[WJHV î MU V`N[H SH G F� UïHV�P�� WK^[V\VTH T^H LK^^H JRnRJH^WH [TJ MH [Tc HV F

G Þb c +0-á +â./ZãX ,à â\/]ç à à/ . å¹ãâ Z/]ç àY .,.á/./Z[Y|KTJ M m\^[VU^V ^KT[ [TIIK[K^[ oTH M mUMbKJ\V`O H IHTV UrK\J UWWN[ í MU rUMHTJ ST [\b^UM � õö÷ í VKTV \^[VU^V ö (IJUV\oTHOH^V î WHMU [TIIK[H [K\V T^H JRVJKUWV\K^ SH M mUMbKJ\V`O H rHJ[ MU IUJV\H U^UMKb\oTH ST JRWHIVHTJïI \MKVUbH SH M mRW`U^V\MMK^^HTJð î [K\V M mHX \[VH^WH S mT^ \^VHJIKMUVHTJ WUIULMH SH JHWK^[VJT\JH MH [\b^UM íIUJV\J SH [U rHJ[\K^ RW`U^V\MMK^^RH F ZHVVH IJRW\[\K^ RVU^V nU\VH î ^KVK^[ öë ñ �� � dë MH � efg h \^ [VU^VS mRW`U^V\MMK^^UbH F'KT[ [TIIK[K^[ oTH MH WU^UM JH[I HWVH MH WJ\VNJH SH '_oT\[V î MH[ \^VHJnRJH^WH[ H^VJH [_OLKMH[ I HTrH^VSK^W �VJH [TIIJ\O RH[ H^ [RMHWV\K^^U^V WKJJHWVHO H^V MH[ \^[VU^V[ S mRW`U^V\MMK^^UbH ( UTWT^ RbUM\[HTJ ^ mH[V^RWH[[U\JH SU^[ WH WU[ F s\ MH WJ\VNJH SH '_oT\[V ^ mH[V IU[ JH[I HWVR î MH[ IHJnKJO U^WH[ SH[ UMbKJ\V`O H[ oTH^KT[ IJR[H^VK^[ [H SRbJUSH^V UT nTJ HV í O H[TJH SH M mUTbO H^VUV\K^ SH M m\^VHJnRJH^WH H^VJH [_OLKMH[ Fl^ nU\V î MH[ WJ\VNJH[ S mKIV\O \[UV\K^ W`K\[\[ SHr\H^^H^V IMT[ KT OK\^[ UJL \VJU\JH[ HV \M nUTV [K\V H^r\[UbHJS m\^WMTJH M mH[V\O UV\K^ ST J_V`O H í WHMMH ST WU^UM ï[\ MH J_V`OH H[V WK^[VU^V [TJ MU STJRH VJU\VRHð [K\VH[V\O HJ WK^c K\^VHO H^V MH J_V`O H HV MH WU^UM F 'KT[ ^ mULKJSHJK^[ IU[ WH[ WU[ F
} Hk H: ½>C=L>i gjiA@?×�i�GH WJ\VNJH TV\M\[R \W\ WK^[\[VH í W`K\[\J M m\^[VU^V S mRW`U^V\MMK^^UbH oT\ O \^\O \[H MU IT \[[U^WH SH M mHJJHTJH^VJH M mRW`U^V\MMK^ KL[HJrR H^ [KJV\H ST WU^UM HV M mRW`U^V\MMK^ RO \[ ]Ójkl õd ÷ ñ Ô R� õ�� � d ÷ � êë Rÿ ïEPðGKJ[oTH MH WU^UM [UV\[nU\V MH WJ\VNJH SH '_oT\[V î \M H[V WMU\J oTH WH W`K\X WK^ST\V í RW`U^V\MMK^^HJ SH VHMMH[KJVH oT m\M ^ m_ U\V IU[ S m\^VHJnRJH^WH H^VJH MH[ [_OLKMH[ F ZKOOH SU^[ VKT[ MH[ IJKLMNO H[ SH WH V_I H îSHTX [KMTV\K^[ [K^V IK[[\LMH[ ]
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EF �^ [TIIK[H oT mT^H [RoTH^WH S mUIIJH^V\[[UbH H[V RO \[H H^ SRLTV SH VJU^[O \[[\K^ F QTJU^V WHVVHIRJ\KSH î MH[ SK^^RH[ [K^V WK^^TH[ ST JRWHIVHTJ HV MH WJ\VNJH I HTV �VJH TV\M\[R VHM oTHM F QU^[ T^SHTX\NO H VHOI[ î MU rJU\H SK^^RH êë H[V JHOIMUWRH IUJ T^H SRW\[\K^ mêë WK^[VJT\VH í IUJV\J SH MUrUMHTJ H[V\O RH hêë SH êë ïHXHOIMH î mêë ñ[b^ õhêë ÷ H^ Ã|sv ðFP F GKJ[oTH M mK^ ^H S\[IK[H IU[ SH IRJ\KSH S mUIIJH^V\[[UbH î M mUMbKJ\V`O H VJUrU\MMH SN[ MH SRIUJV í IUJV\JSH SRW\[\K^[ F l^ ^KVU^V mêë MU rUMHTJ SRW\SRH SH êë î M mHJJHTJ ïEPð H[V JHOIMUWRH IUJ MU I[HTSK�HJJHTJ ]Ónohpqrjkl õd ÷ ñ Ô R� õ�� � d ÷ � mêë RÿG mUMbKJ\V`OH ST bJUS\H^V IKTJ O \^\O \[HJ Ó [ mRWJ\V ]
dë�� ñ dë � � st R� õ�� � d ÷ � mêë Rÿ ���t� tJS mK
 M mUMbKJ\V`O H ST bJUS\H^V [VK W`U[V\oTH ]

dë� � ñ dë � � ûü ��� õö÷ � mêë � � ��ö � õö÷ ������ ë� � tJ ��`RKJ\oTHOH^V î MU SRJ\rRH SH � õö÷ H^ öë ñ �� � dë [ mKLV\H^V í IUJV\J SH MU nKJOTMH S m\^VHJIKMUV\K^ SHs`U^^K^ ( UTVJHO H^V S\V î MH SRrHMKIIHO H^V H[V ^K^ WUT[UM HV JHIK[H [TJ M m`_IKV`N[H SH [VUV\K^^UJ\VR FG mHXI RJ\H^WH IJKTrH oT mT^H H[V\O UV\K^ IUJ S\%RJH^WH t^\H ïí SHTX IK\^V[ð [ mUrNJH MUJbHO H^V [T� [U^VHMKJ[oTH M mK^ ^H IHTV IU[ bUJU^V\J SH WK^S\V\K^[ [T� [UOOH^V nKJVH[ [TJ MH [\b^UM F ZHVVH [KMTV\K^ H[V MU[HTMH oT \ [K\V TV\M\[RH H^ IJUV\oTH F
} Hk HD ½>C=L>i @i u?@h>@�KSUJS U \^VJKST\V T^ H^[HOLMH SH WJ\VNJH[ IHJO HVVU^V UT[[\ L\H^ SH WK^WHrK\J SH[ [_[VNO H[ S mRbUM\[UV\K^UrHTbMH oTH SH[ [_[VNO H[ I MT[ rUJ\R[ IUJO \ MH[oTHM[ MH[ S\[IK[\V\n[ SH [_^W`JK^\[UV\K^ F GH[ WJ\VNJH[ SH�KSUJS [ mR^K^WH^V SH MU O U^\NJH [T\rU^VH ]Ó �vrqwxq õd ÷ ñ Ô Q�R� õ�� � d ÷ R� � £� �ÿ S UrHW £� ñ Ô Rêë Rÿ�Ô Rêë R� ïEYð|KTJ MH W`K\X MH IMT[ WKTJU^V � ñ ; HV M mUMbKJ\V`O H ST bJUS\H^V [VK W`U[V\oTH [ mRWJ\V ]

dë�� ñ dë � � �R� õö÷ Rÿ � £� � ûü ·� � õö÷ v � õö÷v d ¸ ������ ë� � tJGU SRJ\rRH ST [\b^UM IHTV í ^KTrHUT �VJH UIIJK W`RH IUJ T^H [\OIMH S\%RJH^WH t^\H F
} Hk H} ½>C=L>i @i uh>@<i>G mUMbKJ\V`OH SH �UJS^HJ HXIMK\VH MH[ IU[[UbH[ í ïRJK ST [\b^UM IKTJ JRbMHJ M mRW`U^V\MMK^^UbH F 2M ^H[ mUIIM\oTH oT mUTX [\b^UTX OKSTMR[ í SHTX KT oTUVJH RVUV[ SH I`U[H F G m\SRH SH LU[H H[V MU [T\rU^VH ]MKJ[oTH MH[ SK^^RH[ [K^V [T� [UOOH^V UMRUVK\JH[ ïWH oT \ H[V MH WU[ [KT[ ^K[ `_IKV`N[H[ SH [T\VH LMU^W`H KTbJîWH í T^ HOLJKT\MMHTJð MH [\b^UM IU[[H IUJ ïRJK H^ OK_H^^H T^H nK\[ IUJ STJRH [_OLKMH F l^ M mUL[H^WHS m\^VHJnRJH^WH[ IUJ HXHOIMH î \M H[V WMU\J oTH M m\^[VU^V S mRW`U^V\MMK^^UbH KIV\OTO [H [\VTH HXUWVHO H^VH^VJH SHTX IU[[UbH[ í ïRJK ïIK\^V oT \ WKJJH[IK^S í M mKTrHJVTJH O UX\OUMH SH M mKH\Mð S mK
 M mUMbKJ\V`OH ]

dë�� ñ dë � � � `·� � ó; ¸ � a é� õ�� ÷ � � �õ� � ó÷ � �ì
yÊÆÇÇÆ Ï ÆÐÆî MU oTU^V\VR � õ�� ÷ � � �õ� � ó÷ � � SK^^H MH [\b^H SH MU VJU^[\V\K^ HV � 3�� � �ÿ � � 4 [K^UOIM\VTSH Fei�h>�Ai } H: M½?A># ij i< } @ij h¾T?>C=��ij @i j~<B�>?<Cjh=C?< N z{| } {~� �~� ���{| � ��� ��� ��~���� { �{ ~���} �~����� �{ ~���� { |��� |���{�� ~{} ~�|{���{| }�~ ��{ ���~�{ ��~����~�|���� { �{ �� � ����~{ ����� �{~~{�~ {|� } ~�|{ {� ���} �{� � ��| �{ ��| �{| ��� �~���� {| �{ ~���} �~����� �{ ~���� {� �� }�~�{ �{ ���~�{ {� � �� ��| � �� �~��{� {��� �{��{ ���~�{ ��~~{|}��� �� �� ��} � ��{� �{ � ���� �ei�h>�Ai } HD MefBAg f>h=C?< @i >~=��i i= h¾T?>C=��ij �A¾=CghjN ���� { �{| �����{| � �{~~���� ��� {�{ } � �|{� �{| ��� �~���� {| �{ |����~���|����� |�� ���{ } {��{�� �����|{~ �� � ��~�� { |�}} ��� {����~{ �{ � �{~~{�~ }��~��~{~ } ~�� � � ���{ ��� �~� ����� � } ~��~� |�~ �� ����� ���{ � ���������� �� ~���� {�
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� � 6Ð32 32 Ñ/4
q V\VJH S m\MMT[VJUV\K^ î ^KT[ ULKJSK^[ OU\^VH^U^V SHTX HXHOIMH[ F ZH[ HXHOIMH[ [K^V VJU\VR[ í M mU\SH SHSHTX UIIJKW`H[ S\%RJH^VH[ IKTJ \MMT[VJHJ í MU nK\[ MH WÖVR V`RKJ\oTH HV MH WÖVR IJUV\oTH ]E F s_^W`JK^\[UV\K^ IKTJ MH[ O KSTMUV\K^[ OTMV\I KJVHT[H[ H^ USKIVU^V T^H UIIJK W`H KIV\O UMH ST V_IHOUX\OTO SH rJU\[HOLMU^WH F GH JR[TMVUV KLVH^T H[V KIV\O UM O U\[ ^H I HTV IU[ �VJH S\JHWVHO H^VTV\M\[R FP F s_^W`JK^\[UV\K^ IKTJ MH[ [\b^UTX RVUMR[ IUJ [RoTH^WH S\JHWVH H^ USKIVU^V T^H UIIJK W`H [KT[KIV\O UMH F GH[ JR[TMVUV[ KLVH^T[ [K^V [KT[ KIV\O UTX O U\[ S\JHWVHO H^V TV\M\[ULMH[ F
X ÞÝ  \X0]âãXZY./ZãX áã-â åàY çã,- å./ZãXY ç- å/Záãâ/à-YàY� H: H: ehgg i¾ jA> ¾ o¡���GH[ OKSTMUV\K^[ OTMV\IKJVHT[H[ [K^V SHrH^TH[ IJUV\oTHO H^V \^VRJH[[U^VH[ SHIT\[ oT mT^H [VJTWVTJH VK�VUMHO H^V ^TORJ\oTH SH OKSTMUVHTJ U RVR O \[H H^ Rr\SH^WH F GH[ OTMV\IKJVHT[H[ KJV`KbK^UMH[ [K^V TV\�M\[RH[ SU^[ M mUWVTHM [_[VNO H qQsG ïq [_O HVJ\W Q \b\VUM sTL[W\L HJ G\^Hð O U\[ UT[[\ IKTJ MU S\%T[\K^JUS\KdVRMRr\[\K^ ^TORJ\oTH U\^[\ oTH SU^[ IMT[\HTJ[ IJKc HV[ SH ^KJO H[ nTVTJH[ VHM oTH MH [_[VNO H $QsGï$HJ_ ¢ \b` yUVH QsGð KT MU VRMRI`K^\H SH oTUVJ\NO H bR^RJUV\K^ FG m\SRH SH LU[H WK^[\[VH í S\r\[HJ MU LU^SH S\[IK^\LMH H^ Ó [KT[�LU^SH[ HV í VJU^[O HVVJH SU^[ W`UWT^HS mHMMH[ í T^ J_V`O H Ó nK\[ IMT[ nU\LMH oTH WHMT\ oT\ UTJU\V RVR TV\M\[R SU^[ MU LU^SH VKVUMH F GH[ [KT[IKJVHT[H[ SK\rH^V �VJH MH[ IMT[ IJK W`H[ IK[[\LMH[ VKTV H^ WK^[HJrU^V M mKJV`KbK^UM\VR F è^ SH[ UrU^VUbH[SH WHVVH OKSTMUV\K^ H[V SH I HJO HVVJH T^H RbUM\[UV\K^ VJN[ [\OIMH SU^[ MH SKO U\^H nJRoTH^V\HM F GKJ[oTHMH[ [KT[ IKJVHT[H[ [K^V JRbTM\NJHOH^V H[IUWRH[ SH �= î MH [\b^UM RO \[ H[V SH MU nKJO H ]

� õö÷ ñ £ j����� ñ� 89: õ;<��= ö � �ë ÷ ñ ûü ý£ j����� i� øþÿ��ÿ� �	 UrHW i� ñ ñ� øþ¤À
GH[ i� ^ mUIIUJV\H^^H^V IU[ ^RWH[[U\JHO H^V í MU O �OH WK^[VHMMUV\K^ F q \^[\ î T^H UMMK WUV\K^ \^VHMM\bH^VH SHMU IT\[[U^WH ï�UVHJt MM\^bð HV MH W`K\X SH MU WK^[VHMMUV\K^ UMMKTRH í W`UoTH IKJVHT[H I HJOHV S mHXIMK\VHJ UTO \HTX MU LU^SH S\[IK^ \LMH F � õö÷ I HTV �VJH RW`U^V\MMK^^R í MU nJRoTH^WH ;Ó �= VKTV H^ JH[I HWVU^V s`U^^K^ ]

� ë ñ � · �;Ó �= ¸ñ x � ó; ý£ j����� i� øþ
¤¥JÀ¤¦ 	 � x � ó; ÿ£ j����£��

i�ÿ£ j� øþ ¤¥JÀ¤¦GH[ ;Ó RW`U^V\MMK^ [ ST [_OLKMH �uQ� í VJU^[O HVVJH IHTrH^V SK^W �VJH KLVH^T[ IUJ uu� ïuU[V uKTJ\HJ�JU^[nKJO ð \^rHJ[H ST rHWVHTJ �x s i� s t t t s i£ j� s x s i�£ j� s t t t s i �� ��ZHVVH \OIMU^VUV\K^ VJN[ H� WUWH H[V M mT^H SH[ WMHn[ ST [TWWN[ SH[ OKSTMUV\K^[ �uQ� FG mRVUMHO H^V VHOIKJHM ] \^VJKST\V IUJ MH WU^UM SH VJU^[O \[[\K^ H^bH^SJH T^H \^VHJnRJH^WH H^VJH MH[ [_O �LKMH[ F |KTJ M mRr\VHJ î \M nUTV MH[ [RIUJHJ IUJ T^ \^VHJrUMMH SH bUJSH SH STJRH [TIRJ\HTJ í ] F ZMU[[\oTHO H^V îM m\^VHJrUMMH SH bUJSH H[V WKOIK[R SH ïRJK[ KT S mT^ IJRtXH W_WM\oTH WK^[VJT\V H^ JHWKI \U^V MH[  SHJ^\HJ[RW`U^V\MMK^ [ ST [_OLKMH Q�� cT[VH UrU^V MH SRLTV ST O �OH [_OLKMH Q�� ïWn F tbTJH pð F ZHVVH SHTX \NO HORV`KSH î U[[K W\RH í M mRM\O \^UV\K^ SH  S mRW`U^V\MMK^[ H^ JRWHIV\K^ IHJO HV SH JHIJR[H^VHJ MH WU^UM IUJT^H WK^rKMTV\K^ W\JWTMU\JH HV SK^W S mRbUM\[HJ SU^[ MH SKO U\^H nJRoTH^V\HM F sK^ [HTM \^WK^rR^ \H^V H[V oTHMH[ SK^^RH[ ^H [K^V SRVRWVULMH[ oTH MKJ[oTH MU nK^WV\K^ SH VJU^[nHJV ST WU^UM ^H IK[[NSH IU[ SH ïRJK [TJMU bJ\MMH SH MU VJU^[nKJORH SH uKTJ\HJ F ZH oT\ [\b^\tH IJUV\oTHO H^V î oTH MH[ IHJnKJO U^WH[ [K^V OUTrU\[H[MKJ[oTH SH[ ïRJK[ [H VJKTrH^V IJN[ SH MU bJ\MMH FZH[ JUIIHM[ RVU^V nU\V[ î rK_K^[ O U\^VH^U^V WKOOH^V [_^W`JK^\[HJ WH [\b^UM �uQ� F
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ãäå æ w " GU VJUO H Q�� UrHW \^VHJrUMMH SH bUJSH F
� H: HD }?¾A=C?< ?g=C� h¾iZH IUJUbJUI`H H[V \^[I \JR SH MU V`N[H SH �`\HJJ_ GH^Hï F |KTJ T^H IJR[H^VUV\K^ WKOIMNVH SH MU [_^W`JK�^\[UV\K^ SH[ [_[VNOH[ �uQ� î MH MHWVHTJ \^VRJH[[R IKTJJU [H JHIKJVHJ í �Ez� F G mUIIJK W`H IJR[H^VRH H[VWHMMH SH « F« $U^ SH ÃHH� HV UM F �P{� F �^ WK^[\SNJH MU VJUO H Q�� JHIJR[H^VRH IUJ MU tbTJH w FsK\V MH [\b^UM JH�T î H^ VHOI[ S\[WJHV î [T \rU^V ]� õ� ÷ ñ Õ õ� � �÷ø  ¤¥¬J � K õ� ÷K
 � HV � JHIJR[H^VH^V JH[I HWV\rHO H^V MH JHVUJS S mUJJ\rRH SH MU VJUO H HV MU S\%RJH^WH ^KJO UM\[RH H^VJHMH[ K[W\MMUVHTJ[ S mRO \[[\K^ HV SH JRWHIV\K^ ïHJJHTJ [TJ MU IKJVHT[Hð FGH[ [_OLKMH[ �uQ� [H WKOIK[H^V SH ` RW`U^V\MMK^ [ TV\MH[ IMT[  RW`U^V\MMK^ [ IKTJ MH IJRtXH W_WM\oTH F|KTJ oTH MU nH^�VJH S mKL[HJrUV\K^ WK^V\H^^H T^ [_OLKMH WKOIMHV UrHW [K^ IJRtXH W_WM\oTH î K^ WK^[\SNJHT^ rHWVHTJ S mKL[HJrUV\K^ WKOIK[R SH ;` �  RW`U^V\MMK^[ ïWn F tbTJH wð F sTJ WHVVH tbTJH î � SR[\b^H MHSRLTV ST [_OLKMH HV 2 MH IJRtXH W_WM\oTH ïWKI \H SH M m\^VHJrUMMH 2 mð ]A ÷ ® é� s t t t s � �  � óì÷ Ë ® é� � ` s t t t s � � ` �  � óì'KVK^[ � ñ �� õx÷ t t t � õ;` �  � ó÷�� M mH^[HOLMH SH[ ;` �  IJHO \HJ[ RW`U^V\MMK^[ JH�T[ F�^ U ]

� � � ÷ & Ô �� õ� ÷� õ� � Ù ÷� � ñ »½¾
N ÿú � N ÿO Ù ñ xN ÿú øj¢ ÿ�� Ù ñ `x ê6\\ø^� Õ ïEa ð

'KVK^[ ¯ õ� s � ÷ ñ w9È � õ� R� s � ÷ MU MKb rJU\[HOLMU^WH SH[ ;` �  RW`U^V\MMK^ [ KL[HJrR[ SK^^RH IKTJ MHVHOI[ S mUJJ\rRH � HV MH SRWUMUbH SH MU nJRoTH^WH IKJVHT[H � F QU^[ MH WU[ K
 MU S\[VJ\LTV\K^ ST LJT\V H[VbUT[[\H^^H HV W\JWTMU\JH î K^ OK^VJH oTH MU nK^WV\K^ SH MKb rJU\[HOLMU^WH [ mHXIJ\O H SH MU nU�K^ [T\rU^VH ]
¯ õ� s � ÷ ñ R� õ�÷ R 89: õ;<� � yzÈ õ� õ� ÷÷÷ � g� õ� ÷UrHW
»¼½¼¾
� õÙ ÷ ° | ë�±�� j�ë�± � õ� ÷� � õ� � ` ÷� õÙ ÷ ° �ÿ | ë�±��j�ë�± R� õ� ÷ Rÿ � R� õ� � ` ÷ Rÿg ° ° ¤²° ¤²�°¤À ñ ³# ®³# ®��GU OUX\O \[UV\K^ UT [H^[ ST �$ H[V t^UMHO H^V KLVH^TH IUJ ]FypCþ ó�D ¯ õ� s � ÷ ñ Fypþ F yp� ¯ õ� s � ÷ ñ Fypþ ¯ õ� s "�´ µ õ� ÷÷

�^ KLV\H^V SK^W M mH[V\O UV\K^ SH[ IUJUO NVJH[ SH [_^W`JK^\[UV\K^ UT [H^[ ST O UX\OTO SH rJU\[HOLMU^WHSH MU nU�K^ [T\rU^VH ] � "�´ µ ñ ê�ô Fypþ õ R� õ� ÷ R � g� õ�÷÷"�´ µ ñ � �ÿ� ê�ô �� õ "�´ µ ÷�l^ IJUV\oTH î K^ W`HJW`HJU í \OIMU^VHJ T^ UMbKJ\V`O H [KT[ KIV\O UM SH WKOIMHX\VR OK\^SJH F
Pa



X Þ)  \X0]âãXZY./ZãX àX ¶*· ¸� HD H: ehgg i¾ jA> ¾i ½�� ÀGH[ [_[VNOH[ SH WKOOT^\WUV\K^ IKTJ MU VRMRI`K^\H OKL\MH K^V IKTJ MU IMTIUJV KIVR IKTJ MH IUJVUbH SH MUJH[[KTJWH í JRIUJV\V\K^ IUJ WKSUbH ïZQ�qð Ut^ SH bRJHJ M mU[I HWV OTMV\ TV\M\[UVHTJ[ F |UJO \ MH[ O RV`KSH[S mRVUMHO H^V SH [I HWVJH î MH uJHoTH^W_ ¢KI\^b¹ [HOLMU\V �VJH MU VHW`^\oTH MU IMT[ \^VRJH[[U^VH UT SRIUJV îO U\[ [U O \[H H^  TrJH S\� W\MH U JHIKJVR M m\^VRJ�V [TJ M mRVUMHO H^V SH [IHWVJH IUJ [RoTH^WH S\JHWVH ïQ \JHWVsHoTH^WH î Qs�ZQ�qð F ZHVVH O RV`KSH H[V TV\M\[RH SU^[ M mUWVTHM [_[VNO H SH VRMRI`K^\H OKL\MH 2s�{p UTXèsq HV [HJU TV\M\[RH IUJ MH [_[VNOH HTJKIRH^ è��s ïè^\rHJ[UM �KL\MH �HMHI`K^H s_[VHO ð Fè^ [\b^UM Qs�ZQ�q H[V VKTc KTJ[ SH MU nKJO H SK^^RH IUJ M mRoTUV\K^ ïEð O U\[ M m\O ITM[\K^ SH O \[H H^ nKJO Hô õö÷ H[V O U\^VH^U^V WK^rKMTRH IUJ T^ WKSH i õö÷ oT\ SK\V IK[[RSHJ SH LK^^H[ IJKIJ\RVR[ S mUTVK WKJJRMUV\K^ïIJK W`H S mT^ Q\JUWðº FGH WKSH H[V bR^RJUMHO H^V T^H [RoTH^WH L\^U\JH WKOIK[RH SH ç W`\I [ ( MU r\VH[[H SH[ VJU^[\V\K^[ H^VJHW`\I[ RVU^V ç nK\[ I MT[ RMHrRH oTH MU r\VH[[H SH[ VJU^[\V\K^ [ H^VJH MH[ [_OLKMH[ î MH [IHWVJH H[V RVUMR S mT^nUWVHTJ ç F 'KT[ ^KVHJK^[ � ø ñ � �ç MU STJRH S mT^ W`\I FQU^[ WH WU[ î MH IJHO \HJ O U\MMK^ S mT^ JRWHIVHTJ KIV\O UM H[V WK^[V\VTR ST tMVJH USUIVR í M m\O ITM[\K^ SHO \[H H^ nKJO H ô õö÷ HV UT WKSH i õö÷ F Z mH[V�í�S\JH î T^ tMVJH USUIVR í MU ^KTrHMMH \OITM[\K^ SH O \[H H^nKJO H ô Ë õö÷ ñ ô õö÷ » i õö÷ ¼QK^^K^[ oTHMoTH[ ^KV\K^[ SH LU[H [TJ MU [_^W`JK^\[UV\K^ S mT^ [\b^UM Qs�ZQ�q F
� HD HD }~<B�>?<Cjh=C?< T>?jjCL>iG mUTVK WKJJRMUV\K^ ST WKSH RVU^V IJK W`H S mT^H \OITM[\K^ SH Q \JUW î T^H [\OIMH \^VHJWKJJRMUV\K^ H^VJH MH[\b^UM JH�T HV MH WKSH I HJO HV SH [_^W`JK^ \[HJ UIIJKX \O UV\rHO H^V F GK[JoTH MH WU^UM IJR[H^VH SH[ VJUc HV[OTMV\IMH[ î \M JH[VH IK[[\LMH ÛS mUWWJK W`HJÛ MH VJUc HV SKO \^U^V F l^ IJUV\oTH î S\%RJH^VH[ [VJUVRb\H[ î WKOOH MUrRJ\tWUV\K^ [TJ IMT[\HTJ[ [_OLKMH[ WK^[RWTV\n[ SH MU IK[\V\K^ ST I\W î IHTrH^V �VJH USKIVRH[ IKTJ [ mU[[TJHJST LK^ UWWJKW`UbH F
� HD H} }~<B�>?<Cjh=C?< ~<iGH[ LKTWMH[ SH [_^W`JK^\[UV\K^ ST J_V`O H rTH[ IJRWRSHOOH^V [ mUSUIVH^V VJN[ [\OIMHO H^V UTX [\b^UTXí [IHWVJH RVUMR F GH [\b^UM KL[HJrR H^ [KJV\H ST tMVJH USUIVR í M mH^[HOLMH SH MU W`U�^H SH VJU^[O \[[\K^ H[VVKTc KTJ[ SH MU nKJO H ] � õö÷ ñ �� ê�� õö � �� ÷ � � õö÷
HV MU rJU\[HOLMU^WH SH[ KL[HJrUV\K^[ H[V IJKIKJV\K^^HMMH í ]

üpq ��ë óN ÿ yH õêë� � õ�� � d ÷÷�
|JUV\oTHOH^V î H^ JHOIMU�U^V MH[ SK^^RH[ \^WK^^TH[ êë IUJ T^H SRW\[\K^ [TJ MU [KJV\H ST tMVJH USUIVRïnK^WV\K^ [\b^H H^ Ã|sv ðî MU O UX\O \[UV\K^ SH MU rJU\[HOLMU^WH I HTV �VJH UVVH\^VH í M mU\SH S mT^H IJK WR�STJH \VRJUV\rH ]

dë�� ñ dë � � s\b^ �� õö÷� yH é� õö � ½ ö÷ � � �ö � ½ ö�ì Rë� � tJQU^[ MH WK^VHXVH SH M mRVUMHO H^V SH [IHWVJH IUJ [RoTH^WH S\JHWVH î WHV UMbKJ\V`O H H[V UIIHMR T^H LKTWMHí rHJJKT\MMUbH SH SRMU\ ïKT LKTWMH HUJM_�MUVHð ST nU\V oT mHMMH TV\M\[H MU WKJJRMUV\K^ ST [\b^UM JH�T IUJ MH¾ �� ����¨ ��� µ� �º ����� º��  ����� µ� ¼�â������ � ����� ���¿��â�� �������� � �¿��»�� µ� º������� µ� ¨ ���¸�� º���µ��������� ��¸� ¼�â��¨¨��� �� ����� µ� �����¨ ������ �À¯� µ�� ���������������� ¼��£ ��� � �� ��� �¨º������� µ�� ������ ������������ �Á����â�� �� ����� ��� ���§¨ Â¨� ��� �����¼ �� â�� �� µ��º ������ ��¨º������ ��� ��¼������ � �� µ��� µ� ��µ� Ã�� â��µ� ���� ���ª ���� Â��� �� ��� µ��� �� º¿ �����º¿ �� �à�Ä ���Å � �� ¼��� �ª ����� �� Æ ���� �µ�º� �� ����� µ� �����¨ ������ � �� ���º���� �¨º����������� µ� ����� �� ��¨º��� µ� ���ª ��� ¨����º ��� � ÇÈÉÈ �� ���� ��� µ� �� ¼��¨ � Ê ËÌ Í Î ÏÐÑÒÓ ÔÑ Õ ËÌ Ö ÌÑ Í ��� Æ ���� �µ�º� º��� Â��� �¨º���� µ� ¨ ���¸�� � ����� º��Æ� µ� ����� º����������� � Þ� ��¨¨���� ����� � ������� ������������� º�� � ¶�¨ º������ µ� ¨ ��� �� ¼��¨ � × ËØÍ � ¯������ � �� ���������� º�� Ê ËØÍ º��� Â��� ������ �� �������� �� ��»����£���� º�� µ��  ������� µ����� µ� ÌÑ µ� ��µ� º��� �� ��¨¨��� ��� ������� µ�� ����������� º��µ��� º�� ��� �¨º����µ����¨º��Ù�� Ô �Ñ � ����� ¨ ��� �� Ú� �� µ� ���������� º���� �� ��¨ µ� ���º���� �� ������ � �� Û�Ü� �
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WKSH IKTJ VJK\[ rUMHTJ[ ST JHVUJS ï�½ ö î x HV �½ öð F GU rUMHTJ ½ ö H[V MH IMT[ [KTrH^V JRbMRH í MU OK\V\RSH MU STJRH ST W`\I Ý F� �OH [\ MH[ UMbKJ\V`O H[ [ mRWJ\rH^V nKJOHMMHO H^V SH MU O �OH nU�K^ IKTJ SH[ [\b^UTX UrHW KT [U^[RVUMHO H^V î \M HX \[VH VKTV SH O �OH oTHMoTH[ S\%RJH^WH[ SH WKOIKJVHO H^V M\RH[ UTX IJKIJ\RVR[ SH[ WKSH[TV\M\[R[ F|KTJ WHJVU\^[ WKSH[ ïÉÜV Ü MH[ [RoTH^WH[ L\^U\JH[ SH MK^bTHTJ O UX\OUMHð î MU nK^WV\K^ SH WKJJRMUV\K^ H[VWK^[VU^VH î HV IJK W`H SH ïRJK î IKTJ VKTVH[ MH[ rUMHTJ[ ST JHVUJS î [UTn WHMMH[ WKOIJ\[H[ H^VJH ��ø HV ��øïrK\[\^UbH ST I\W SH WKJJRMUV\K^ ð F q \^[\ î I KTJ oT mT^H LKTWMH HUJM_�MUVH nK^WV\K^^H î \M H[V ^RWH[[U\JH oT mHMMH[K\V \^ \V\UM\RH SU^[ WHVVH IMUbH î S mK
 MU ^RWH[[\VR SH SRWKOIK[HJ MU [_^W`JK^\[UV\K^ H^ T^H I`U[H bJK[[\NJHWK^[\[VU^V í [H WUMHJ í T^ W`\I IJN[ ïUWoT \[\V \K^ ð HV T^H I`U[H t^H STJU^V MUoTHMMH T^ UMbKJ\V`O H U� ^HM mH[V\O UV\K^ ST JHVUJS IT\[ [T\V [H[ RrH^VTHMMH[ rUJ\UV\K^[ F s\ î UT WKTJ[ SH [K^ nK^WV\K^^HO H^V î MU LKTWMH[KJV SH WHVVH IMUbH S mUWWJK W`UbH î MH rHJJKT \MMUbH H[V I HJST ] S mK
 MU ^RWH[[\VR IJUV\oTH SH [TJrH\MMHJ [K^nK^WV\K^^HO H^V IKTJ SRW\SHJ î MH WU[ RW`RU^V î S mT^H JRUWoT\[\V\K^ î W mH[V�í�S\JH ST SRWMH^W`HO H^V S mT^H^KTrHMMH IJKWRSTJH S mUWoT\[\V\K^ F 'KVK^[ oT mH^ IJUV\oTH î MU I MUbH SH JHW`HJW`H IKTJJU VKTV SH O �OH�VJH IMT[ JRST\VH oTH IKTJ MU IJHO \NJH UWoT\[\V\K^ î O U\[ oTH î nK^SUO H^VUMHO H^V î MU SRO UJW`H JH[VH MUO �OH Þ FQ mUTVJH[ JHO NSH[ í WH IJKL MNOH SH IHJVH S mUWWJK W`UbH I HTrH^V �VJH H^r\[UbR[ ]½?>>f¾h=iA>j f=i<@Aj GU WK^[VJTWV\K^ S mT^H OH[TJH SH M mHJJHTJ ^K^ ^TMMH [TJ T^H IMUbH IMT [ MUJbHH[V IK[[\LMH H^ WKOL\^U^V IMT[ SH SHTX [KJV\H[ ST tMVJH USUIVR UT WKSH î W mH[V M m\SRH SH[ WKJJRMUVHTJ[RVH^ST[ F ' UVTJHMMHO H^V î WHVVH HXVH^[\K^ SH MU IMUbH S mUWWJK W`UbH [H VJUST\V UT[[\ IUJ T^H UTbO H^VUV\K^ST LJT \V SU^[ MU LKTWMH Fß<i ij=C� h=C?< ?g=C� h¾i HHH 2M H[V \OIKJVU^V SH ^KVHJ oTH M mUIIUJ\V\K^ SH WH[ IJKLMNO H[ ^H [TJb\VoTH MKJ[oTH MH[ O RV`KSH[ SH JR[KMTV\K^ TV\M\[RH[ [K^V [KT[ KIV\O UMH[ F QU^[ T^H UIIJKW`H ST V_IHt MVJUbH ^K^ M\^RU\JH î \M ^ m_ U IU[ SH JU\[K^ SH S\[V\^bTHJ UWoT\[\V\K^ HV IKTJ[T\VH F ZHVVH JHO UJoTH H[VSRc í UIIUJTH MKJ[ SH MU WKOIUJU\[K^ SH[ LKTWMH[ SH I`U[H ïZK[VU[ HV JHOKSTMUV\K^ ð HV ST t MVJUbHIUJV\WTMU\JH SU^[ MUoTHMMH \M RVU\V WMU\J oTH MU nKJWH IJ\^W\IUMH ST tMVJH IUJV\WTMU\JH JR[\SH SU^[ [UWUIUW\VR í VJU\VHJ î [U^[ MH[ S\[V\^bTHJ î MH[ I`U[H[ S mUWoT\[\V\K^ HV SH IKTJ[T\VH F GH bU\^ RVU\V VJN[WMU\J MKJ[oTH MU [RIUJUV\K^ SH WH[ SHTX I`U[H[ RVU\H^V MU IMT [ WJ\V\oTH ] MU WK^rHJbH^WH \^\V\UMH HV MH[bM\[[HO H^V[ SH W_WMH FFF 'KVK^[ VKTVHnK \[ oT mUTWT^H O RV`KSH UrHTbMH ^H I HTV H[V\O HJ MH SRWUMUbH UL[KMTMKJ[oTH MH[ [\b^UTX TV\M\[R[ [K^V [VUV\K^^U\JH[ ïKT W_WMK[VUV\K^^U\JH[ð [U^[ JHSK^SU^WH F QU^[ WH WU[ îMH SRWUMUbH ^H IHTV �VJH H[V\O R oTH OKSTMK MU IRJ\KSH [_OLKMH F
à áÏÎÑ1Ð47ÏÎ
ZH SKWTOH^V U IJR[H^VR oTHMoTH[ UMbKJ\V`O H[ H[[H^V\HM[ IKTJ MU [_^W`JK^\[UV\K^ SH IKJVHT[H HV MU [_^�W`JK^\[UV\K^ SH J_V`O H F GH[ IHJnKJO U^WH[ WKOIMNVH[ SH[ H[V\O UVHTJ[ USUIVUV\n[ SH I`U[H K^V RVR WUM�WT MRH[ SU^[ SH[ WU[ JRUM\[VH[ F GU LKJ^H TMV\O H U[[K W\RH UT IJKLMNO H S mH[V\O UV\K^ S mT^H I`U[H RrKMTU^V[HMK^ T^ OKSNMH LJK�^\H^ UrHW SRJ\rH U RbUMHO H^V RVR WUMWTMRH ( \M H[V SK^W IK[[\LMH SH [\VTHJ VKTV H[V\�O UVHTJ IUJ JUIIKJV í WHVVH JRnRJH^WH F l^ IJUV\oTH î MH[ [W`RO U[ SH OKSTMUV\K^ RVU^V VJN[ rUJ\R[ ] ZQ�q îOTMV\I KJVHT[H[ î è MVJU â \SH ÃU^S î OK^KIKJVHT[H FFF \M ^KT[ U RbUMHO H^V [HOLMR \^VRJH[[U^V SH IJR[H^�VHJ î [U^[ MH[ SRVU\MMHJ î SHTX HXHOIMH[ ] M mT^ WK^[UWJR í MU [_^W`JK^\[UV\K^ SH[ [_[VNO H[ í RVUMHO H^V SH[IHWVJH IUJ [RoTH^WH S\JHWVH î M mUTVJH í MU [_^W`JK^ \[UV\K^ SH[ OTMV\IKVHT[H[ F ZHVVH KTrHJVTJH OK^VJH oTHMH[ UMbKJ\V`O H[ bR^RJUTX IJR[H^VR[ SU^[ MH WUSJH SH[ OK^KIKJVHT[H[ I HTrH^V �VJH USUIVR[ [U^[ bJU^SH[S\� WTMVR[ í S mUTVJH[ [W`ROU[ SH OKSTMUV\K^ F2M H[V ^RU^OK\^[ WMU\J oTH WH SK WTO H^V ^H WK^[V\VTH oT mT^H WKTJVH \^VJKSTWV\K^ í WH[ IJKLMNO H[ F QH^KOLJHTX IK\^V[ K^V RVR IU[[R[ [KT[ [\MH^WH î IUJO \ WHTX�W\ î ^KT[ IKTrK^[ W\VHJ MH[ oTH[V\K^[ [T\rU^VH[ ]" ZKOOH^V U[[K W\HJ H� WUWHO H^V MH[ S\[IK[\V\n[ SH [_^W`JK^ \[UV\K^ UrHW MH[ VJU\VHOH^V[ M\R[ UTX \^VHJ�nRJH^WH[ H^VJH [_OLKMH[ !" ZKOOH^V [_^W`JK^ \[HJ T^ [_[VNO H OTMV\ TV\M\[UVHTJ[ !ã°���ä â�� ��� ��»����¿¨� ��� µ� �� ¼��¨ � µ� � ¶��»����¿¨� µ� ±��µ��� �å�� º��µ��� µ� ����� º ���� µ ¶����� �¿�»� º��� ��� £������ µ� º¿��� ������â��� ��� �� º¿��¨ ¸�� µ� »�����¨ ��� µ� �ß���Ã���� µ ¶�� £����� µ ¶���������� µ� �� ¼������� µ� ��æ� � �� �����Å � ��� »�����¨ ���� µ� �ß���� ���� »Â����� ¨ ��� �� ���µ������º�� � ��� º���� µ� �ß��¿���������� µ� ���»�� µ��� � ç èéêëìíìÇé� �� º ���� µ ¶����� �¿�»� º��� ��� £����� ����ß §���� �� º����µ��� �� ��� µ��� ��â����� ���� º ��� ������ ��¸� ���»��¨º� ��� ���� º ��� Â��� �����º�� �� ���������� â�� ��� µ�á �����¨ ���¨ � µ� �� ¼������� µ� ��æ� µ ¶��� £����� ����ß§���� ���� �º��� º�� µ�� ä���� º����� µ��� ���â������ �� £������ ��� � ��¨�ß���� � £ ��â�� �
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" ZKOOH^V [_^W`JK^ \[HJ T^ JRWHIVHTJ SKVR S mT^ JR[HUT S mU^VH^^H[ !" HVW FFF|KTJ UMMHJ I MT[ MK\^ î MH MHWVHTJ \^VRJH[[R IKTJJU WK^[TMVHJ MH[ UJV\WMH[ HV KTrJUbH[ W\VR[ H^ JRnRJH^WH[ F
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î ï ÎÎ2ð24
ñ ÞÝ òãâXà ,à ¶â.ç +âóc .ã ô õö÷øùúûöúû ]ãâY åZ¹Xà'KT[ SHrK^[ WUMWT MHJ MU O UVJ\WH SH u\[`HJ ]

÷ õ@= �ë s � = �ë ÷ ñ �P `v ÿ w? � õ@= �ë s � = �ë ÷v @= �ëv @= �ë a
'KT[ UrK^[ [HTMHO H^V LH[K\^ SH M m\^nKJO UV\K^ SH u\[`HJ WK^VH^TH SU^[ � õ� � �ë R@= �ë ÷ HV � õ@= �ë ÷ F �^ U ]

w9È � õ� � �ë R@= �ë ÷ ñ w9È ëuþ�� � õ� þ R@ þ ÷
ñ ë�þ�� w9È � õ� þ R@ þ ÷GU MKb rJU\[HOLMU^WH [ mRWJ\V H^ nK^WV\K^ SH @ þ SH MU O U^\NJH [T\rU^VH ]

w9È � õ� þ R@ þ ÷ ñ WVH � w9È 8̀9:Ê · ;N ÿO yH õ� þøjþB  ÷¸a
q\^[\ î MU rJU\[HOLMU^WH í M m\^[VU^V 6 H[V \^SRIH^SU^VH SH[ \^[VU^V[ IU[[R[ KT nTVTJ[ ( S mK
 ]v w? � õ� � �ë R@= �ë ÷v @ þ ñ v w? � õ� þ R@ þ ÷v @ þv ÿ w? � õ@= �ë s � � �ë ÷v @ þv @¢ ñ v ÿ w? � õ� þ R@ þ ÷v @ ÿþ ] þ ó¢2M r \H^V ] v ÿ w? � õ� þ R@ þ ÷v @ ÿþ ñ � ;N ÿO yH õ� þ øjþB  ÷ {y?Ê · ;N ÿO yH õ� þøj þB  ÷¸� bN ÿO 2Oÿ õ� þ øj þB  ÷ ó̀ � {y?Ê ÿ · ;N ÿO yH õ� þøjþB  ÷¸a
l^ [TIIK[U^V oTH MH JUIIKJV [\b^UM [TJ LJT\V H[V LK^ î MU VU^bH^VH `_IHJLKM\oTH IHTV �VJH UIIJKW`RH IUJMU nK^WV\K^ [\b^H F QU^[ WH WU[ î ^KT[ UrK^[ UIIJKX\O UV\rHO H^V ]

P `v ÿ w? � õ� þ R@ þ ÷v @ ÿþ a ñ �P ` ;N ÿO yH õ� þøjþB  ÷s\b^ �yH õ� þ øjþB  ÷�añ � ;N ÿO P �õêþ � ü ÷s\b^ õêþ � ü ÷�
K
 ü ñ yH õ� þ üpq õ�6@ þ ÷÷ H[V T^H rUJ\UL MH UMRUVK\JH bUT[[\H^^H WH^VJRH SH rUJ\U^WH N ÿO �; ïMH LJT \V S mKL�[HJrUV\K^ RVU^V [TIIK[R W\JWT MU\JHð F q \^[\ î H^ ^KVU^V � õ� ÷ ñ ; � �= øj�¤ ��< �ö MU nK^WV\K^ S mHJJHTJ HJn î^KT[ KLVH^K^[ t^UMHO H^V ]

�P `v ÿ w? � õ� þ R@ þ ÷v @ ÿþ a ñ ;NO�< øj �¬
¤ � ;N ÿO � õ óNO ÷2^VRJH[[K^[ ^KT[ O U\^VH^U^V í M m\^nKJOUV\K^ SH u\[`HJ WK^VH^TH SU^[ � õ@= �ë ÷ F l^ HXIMK\VU^V MH WUJUWVNJHO UJ�Kr\H^ SH M mRVUV @ë ñ @ëj� � � � � ë î ^KT[ IKTrK^[ RWJ\JH ]v w? � õ@= �ë ÷v @ þ ñ v w? � õ@ þ�� R@ þ ÷v @ þ � v w? � õ@ þ R@ þj� ÷v @ þñ @ þ� � � @ þ � �N ÿÜ � @ þ � @ þj� � �N ÿÜ
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'KT[ KLVH^K^[ U\^[\ M m\^nKJO UV\K^ SH u\[`HJ WK^VH^TH SU^[ MU WK^^U\[[U^WH Ä Å ÊËÆÊË ]
�P `v ÿ w? � õ@= �ë ÷v @ ÿþ a ñ ;N ÿÜ�P `v ÿ w? � õ@= �ë ÷v @ þ��v @ þ a ñ � óN ÿÜ�P `v ÿ w? � õ@= �ë ÷v @ þj�v @ þ a ñ � óN ÿÜ

HV ïRJK [\^K^ FG m\^nKJO UV\K^ SH u\[`HJ WK^VH^TH SU^[ � õ� � �ë s @= �ë ÷ [H JR[TO H í MU O UVJ\WH VJ\S\UbK^UMH [_O RVJ\oTH[T\rU^VH ]

÷ë ñ
©ªªªªªªªªªªªªªª«

� õNO s NÜ ÷ � �°¤ö x t t t x� �°¤ö � õNO s NÜ ÷ � �°¤ö F F F FFFx � �°¤ö � õNO s NÜ ÷ � �°¤öF F F � �°¤ö F F F F F FF F F F F F � �°¤ö xFFF � �°¤ö � õNO s NÜ ÷ � �°¤öx t t t x � �°¤ö � õNO s NÜ ÷

³́́
´́́́́
´́́́́
´́µ

UrHW � õNO s NÜ ÷ ñ ;NO�< øj �¬
¤ � ;N ÿO � õ óNO ÷ � ;N ÿÜZHVVH O UVJ\WH H[V SH MU nKJOH ]

÷ë ñ K ©ªªªª«
ê óó ê F F FF F F F F F óó ê

³́́
´́µ ñ KÓë

HV \M H[V nUW\MH SH OK^VJHJ oTH MH SRVHJO \^U^V �ë SH Óë rRJ\tH �ë ñ ê�ëj� � �ëjÿ UrHW �= ñ ó s � � ñ ê FsK\V ÷ þþë MH 6NO H RMRO H^V SH MU S\UbK^UMH SH M m\^rHJ[H SH ÷ë î K^ U ]
÷ þþë ñ QHV÷ þj� ý QHV÷ëj þQHV÷ëñ Kj� � þj��ëjþ�ël^ IUJV\WTM\HJ ] ÷ ëëë ñ Kj� �ëj��ë|K[K^[ ^ ë ñ �ëj� ��ë F q IUJV\J SH M mRoTUV\K^ SH JRWTJH^WH rRJ\tRH IUJ �ë î ^KT[ VJKTrK^[ IKTJ ^ ë

^ ë ñ óê � ^ ëj�s\ WHVVH [T\VH WK^rHJbH î [U M\O \VH ^ rRJ\tH M mRoTUV\K^ ST IK\^V tXH ^ ÿ � ê^ � ó ñ x î SK^V MH[ [KMTV\K^[[K^V ] ^þ ñ ê ò �êÿ � b;
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q\^[\ ]
ê ñ � õNO s NÜ ÷� ó�N ÿÜñ �N ÿÜ � õNO s NÜ ÷ñ � ;N ÿÜNO�< øj �¬

¤ � ;N ÿÜN ÿO � õ óNO ÷ � ;oT\ H[V WMU\JHO H^V T^H oTU^V\VR ^RbUV\rH \^nRJ\HTJH í �; F ^� H[V T^ IK\^V tXH [VUL MH VU^S\[ oTH ^j H[V\^[VULMH F q \^ [\ ]
w>F ÷ ëëë ñ �N ÿÜ ê � �êÿ � b;ê ñ � ;N ÿÜNO�< øj �¬

¤ � ;N ÿÜN ÿO � õ óNO ÷ � ;
ñ Þ) òãâXà ,à ¶â.ç +âóc .ã ô õö÷øùúûöúû Y+n-àX/Zàååàl^ TV\M\[U^V MH[ JR[TMVUV[ SH �Px� î ^KT[ IKTrK^[ WUMWTMHJ MU LKJ^H SH ZJUO RJ�yUK Ä Å ÆÇÈÉÊËÆÊËFGH OKSNMH WK^[\SRJR H[V MH [T\rU^V ] � ë ñ � ëj�@ë ñ @ëj� � � ëj� � � ë�ë ñ êë øþBJ � � ë
|K[K^[ � � ñ � õ@�� � R@� s �� ÷� õ��� � R@�� � ÷ î % ��� ñ P ¥� ÿ ¤ ��� �Àÿ B ¤À ¨ î % �ÿ� ñ P ¥� ÿ ¤ ��� �Àÿ BÀ ÿ �À ¨ î % �é� ñ P ¥� ÿ ¤ ��� �Àÿ BÀ ÿ BÀ� � ¨ î% ÿÿ� ñ P ¥� ÿ ¤ ��� �Àÿ �¤À ¨ î % ÿé� ñ P ¥� ÿ ¤ ��� �Àÿ �À ÿ BÀ� � ¨ HV % éé� ñ P ¥� ÿ ¤ ��� �Àÿ ÿ B ¤À� � ¨ F |UJV\V\K^K^[ MU O UVJ\WH S m\^nKJ�O UV\K^ SH u\[`HJ SH õ@� �� ÷ WKOOH [T\V ]

· Ó ��� Ó �ÿ�Ó ÿ�� Ó ÿÿ� ¸qMKJ[ î \M H[V O K^VJR SU^[ �Px� oTH
Ó ���� � ñ % éé� � õ% �é� ÷ÿÓ ��� � % ���Ó �ÿ�� � ñ % ÿé� � % �é� õÓ �ÿ� � % �ÿ� ÷Ó ��� � % ���Ó ÿÿ�� � ñ Ó ÿÿ� � % ÿÿ� � õÓ �ÿ� � % �ÿ� ÷ÿÓ ��� � % ���'KT[ UrK^[ O U\^VH^U^V

� õ��� � R@�� � ÷ ñ ó<N ÿO üpq ·� R��� � Rÿ � óN ÿO ¸ 89:Ê ·� ;N ÿO yH õ��� �øj þBÀ� � ÷¸HV � õ@�� � R@� s �� ÷ ñ óý;<N ÿÜ üpq õ� õ@�� � � @� � �� ÷ÿ;N ÿÜ ÷
q \^[\ % ��� ñ �° ¤ö î % �ÿ� ñ �° ¤ö î % �é� ñ � �°¤ö î % ÿÿ� ñ �° ¤ö î % ÿé� ñ � �°¤ö HV

% éé� ñ óN ÿÜ � P ` ;N ÿO yH õ� þ øjþB  ÷ {y?Ê · ;N ÿO yH õ� þ øjþB  ÷¸a
�P ` bN ÿO 2Oÿ õ� þøjþB  ÷ ó̀ � {y?Ê ÿ · ;N ÿO yH õ� þ øj þB  ÷¸aa
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sK\V ê VHM oTH % éé� ñ �° ¤ö � ê F l^ [TIIK[U^V oTH MU [T\VH Ó ���� � WK^rHJbH î ^KT[ KLVH^K^[ IKTJ [U M\O \VHÓ� M mRoTUV\K^ ST IK\^V tXH [T\rU^VH ]Ó� ñ óN ÿÜ � ê � óNüÜ õÓ� � ó�N ÿÜ ÷KT SH nU�K^ RoT\rUMH^VH Ó ÿ� � êÓ� � ê�N ÿÜ ñ x SK^V MH[ [KMTV\K^[ [K^V ]
Ó� ñ ê ò ýê õê � b�N ÿÜ ÷;QH IMT[ î Ó �ÿ� ñ � ó�N ÿÜ HV Ó ÿÿ� S\rHJbH F ZHW\ H[V M\R UT nU\V oTH MU rJU\[HOLMU^WH ^H rK\V IU[ �� F q \^[\ î\M [T� V SH [TIIK[HJ oTH MH IUJUO NVJH �� H[V WK^^T F sKT[ WHVVH `_IKV`N[H î M m\^nKJO UV\K^ SH u\[`HJ Ó�KLVH^TH H[V MU O �OH oTH Ó ��� F G m\^nKJO UV\K^ SH u\[`HJ [UV\[nU\V M mRoTUV\K^ JRWTJH^VH ]

Ó��� ñ õê � ó�N ÿÜ ÷Ó� � ê�N ÿÜÓ� � ó�N ÿÜS mK
 MU LKJ^H SH ZJUO RJ�yUK O� O�� � ñ N ÿÜ � O�õêN ÿÜ � ó÷ � êO�l^ [TIIK[U^V MU WK^rHJbH^WH SH WHVVH [T\VH î MU LKJ^H U[_OIVKV\oTH H[V SK^^RH IUJ MU WK^S\V\K^ ST IK\^VtXH î K^ VJKTrH ] O� ñ �êN ÿÜ � ýêÿNüÜ � bêN ÿÜ;êl^ [TIIK[U^V O U\^VH^U^V oTH MH JUIIKJV [\b^UM [TJ LJT\V H[V LK^ î MU VU^bH^VH `_IHJLKM\oTH I HTV �VJHUIIJK W`RH IUJ MU nK^WV\K^ [\b^H F QU^[ WH WU[ î ^KT[ UrK^[ UIIJKX\O UV\rHO H^V ]
ê ñ P ` ;N ÿO yH õ� þ øjþB  ÷s\b^ �yH õ� þ øj þB  ÷�añ � ;N ÿO P �õêþ � ü ÷s\b^ õêþ � ü ÷�

K
 ü ñ yH õ� þ üpq õ�6@ þ ÷÷ H[V T^H rUJ\UL MH UMRUVK\JH bUT[[\H^^H WH^VJRH SH rUJ\U^WH N ÿO �; ïMH LJT \V S mKL�[HJrUV\K^ H[V [TIIK[R W\JWTMU\JHð F l^ ^KVU^V � õ� ÷ ñ ; � �= øj�¤ ��< �ö MU nK^WV\K^ S mHJJHTJ î ^KT[ KLVH^K^[t^UMHO H^V ] ê ñ ;NO�< øj �¬
¤ � ;N ÿO � õ óNO ÷

ñ ÞG Tàâ[ãâç .X0àY ,àY äã-0 åàY ,à ¶ãY/.Y à/ *�ß|KTJ MH OKSNMH ] @ë ñ @ëj� � � � � ë ïEpð� ë ñ êë øþBJ � � ë ïEwðMH[ LKTWMH[ ST [HWK^S KJSJH [ mRWJ\rH^V ]g ë ñ g ëj� � � ëj� � � �J ë ïExð�ë ñ �ëj� � � ÿJ ë ïEzðUrHW
J ë ñ 2O õ� ÿë øjÿþ CkJ����J�� D ÷ IKTJ MU LKTWMH SH ZK[VU[
J ë ñ 2O õ�ë øjþ CkJ����J�� D ÷s\b^ �yH õ�ë øjþ CkJ����J�� D ÷� IKTJ MU LKTWMH í JHOKSTMUV\K^|K[K^[ ðg ë ñ g ë � @ë î M mHJJHTJ [TJ MU I`U[H HV ð� ë ñ � ë � � M mHJJHTJ [TJ MU I H^VH î U\^[\ ]ðg ë ñ ðg ëj� � ð� ëj� � � ë � ��J ë ïE{ðð� ë ñ ð� ëj� � � ÿJ ë ïP�ð
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¿ H} H: �?AB¾i @i ½?j=hj|K[K^[ � ë ñ ðg ëj� � ð�ëj� � � ë F |KTJ MU LKTWMH SH ZK[VU[ î ^KT[ UrK^[ ]
J ë ñ � :>? õ;� ë ÷ � ;êë 2O õ� ë øþ CBJ�����ÜJ jÿkJ�� jÿ�J�� D ÷ � 2O õ� ÿë øjÿþ CkJ����J�� D ÷À<h¾~ji @i ¾h �?~i<<i� ë RVU^V T^ LJT \V bUT[[\H^ W\JWTMU\JH î \M [UV\[nU\V P �� ÿë � ñ x î S mK
 ]P �J ë � ñ �P �:>? õ;� ë ÷�q\^[\ ] · P � ðg ë �P �ð�ë � ¸ ñ · ó � ;� � ó � ;���;� ÿ ó � ;� ÿ ¸ · P � ðg ëj� �P �ð�ëj�� ¸GKJ[oTH MH[ IU[ [K^V [T� [UOOH^V I HV\V[ ïMH[ rUMHTJ[ IJKIJH[ SH MU O UVJ\WH [K^V \^VRJ\HTJH[ UT WHJWMHT^\VRð î WHVVH RoTUV\K^ IJKTrH MU WK^rHJbH^WH OK_H^^H ïST [_[VNOH M\^RUJ\[R ð FÀ<h¾~ji @i ¾ oi>>iA> �Ah@>h=C�Ai'KT[ UrK^[ LH[K\^ SH[ oTU^V\VR[ P � ðg ÿë � s P �ð� ÿë � s P � ðg ë ð� ë � F GH[ WUMWTM[ nK^V UIIUJU\VJH MH VHJOH ]
P �J ÿë � ñ P 3:>? õ;� ë ÷ÿ4 � bP 3� ÿë 4 P ¥2Oÿ õ� ë øþ CBJ�����ÜJ jÿkJ�� jÿ�J�� D ÷¨�P ¥2Oÿ õ� ÿë øjÿþ CkJ����J�� D ÷¨° bP �� ÿë � � ;N ÿO � NüOGH VHJOH P �� ëJ ë � ñ �P �� ë :>? õ;� ë ÷�° �;P 3� ÿë 4ñ �;P 3õ ðg ëj� ÷ÿ4 � ;P 3õð� ëj� ÷ÿ4 � bP � ðg ëj� ð� ëj�� � ;N ÿÜQH MU O �OH OU^\NJH ] P �ð� ëj�J ë � ñ �P �ð� ëj� :>? õ;� ë ÷�° �;P 3ðg ëj� ð�ëj� � ð� ÿëj�4'KT[ UrK^[ SK^W ]P � ðg ÿë � ñ P 3� ÿë 4 � ;� �P �� ëJ ë � � � ÿ�P �J ÿë �P �ð� ÿë � ñ P �ð� ÿëj�� � ;� ÿP �ð� ëj�J ë � � � ÿÿP �J ÿë �P � ðg ë ð� ë � ñ P � ðg ëj� ð� ëj�� � P �ð� ÿëj�� � � �P �ð�ëj�J ë � � � ÿP �� ëJ ë � � � �� ÿP �J ÿë �'KT[ KLVH^K^[ t^UMHO H^V ]
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¿ H} HD ���|K[K^[ � ë ñ ðg ëj� � ð�ëj� � � ë F 'KT[ UrK^[ UMKJ[ IKTJ MU LKTWMH í JHOKSTMUV\K^ ]
J ë ñ ��êë :>? õ� ë ÷ � 2O õ� ë øþ CkJ����J��D ÷� s\b^ ��êë 89: õ� ë ÷ � yH õ� ë øþ CkJ����J�� D ÷�
� ë ñ ðg ëj� � ð� ëj� � � ëÀ<h¾~ji @i ¾h �?~i<<i'KT[ UrK^[ ]

P �J ë � ñ �P :̀>? õ� ë ÷� ·89: õ� ë ÷NO ¸a
° �� · óNO ¸ õP �ð� ëj�� � P � ðg ëj��÷

|KTJ [\OIM\tHJ MH[ ^KVUV\K^[ î I K[K^[ � ñ � � �° � F 2M r \H^V UMKJ[ ]
· P � ðg ë �P �ð� ë � ¸ ñ · ó � �� � ó � �� ���� ÿ ó � �� ÿ ¸ · P � ðg ëj��P �ð� ëj�� ¸GH IKM_^ÖOH WUJUWVRJ\[V\oTH [ mRWJ\V ]5 õ�÷ ñ �ÿ � õ; � �� � � �� ÿ ÷� � ó � �� �GH[ rUMHTJ[ IJKIJH[ [K^V SK^W JRHMMH[ [\ õ; � �� � � �� ÿ ÷ÿ � b õó � �� ó÷ a x KT � ÿ õ� � � � ÿ ÷ÿ � b�� ÿ a x FGH[ IU[ � [K^V [TIIK[R[ IK[\V\n[ F GH[ rUMHTJ[ IJKIJH[ [K^V SK^W JRHMMH[ IKTJ � � a �� ÿ � ;ý� ÿ �� FÀ<h¾~ji @i ¾ oi>>iA> �Ah@>h=C�Ai 'KT[ UrK^[ LH[K\^ SH P � ðg ÿë � s P �ð� ÿë � s P � ðg ë ð� ë � F GH[ WUMWTM[ nK^V \^VHJ�rH^\J MH VHJO H ]

P �J ÿë � ñ P `��êë :>? õ� ë ÷ � 2O õ� ë øþ CkJ����J��D ÷�ÿa
ñ P 3:>? õ� ë ÷ÿ 4 � N ÿO;° P 3õ ðg ëj� � ð� ëj� � � ë ÷ÿ4 � N ÿO;MH VHJO H

P �� ëJ ë � ñ �P �̀ ë :>? õ� ë ÷� ·89: õ� ë ÷NO ¸a
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° P 3õ ðg ëj� ð� ëj� � ð� ÿëj� ÷4 �'KT[ UrK^[ ]P � ðg ÿë � ñ P 3õ ðg ëj� � ð� ëj� � � ë ÷ÿ4 � ;� �P �õ ðg ëj� � ð� ëj� � � ë ÷J ë � � � ÿ� P �J ÿë �P �ð�ÿë � ñ P �ð� ÿëj�� � ;� ÿP �ð� ëj�J ë � � � ÿÿP �J ÿë �P � ðg ë ð�ë � ñ P � ðg ëj� ð� ëj�� � P �ð� ÿëj�� � � �P �ð� ëj�J ë � � � ÿP �� ëJ ë � � � �� ÿP �J ÿë �'KVK^[ oTH ]P 3õ ðg ëj� � ð� ëj� � � ë ÷ÿ 4 ñ P 3õ ðg ëj� ÷ÿ4 � P 3õ ð� ëj� ÷ÿ4 � ;P � ðg ëj� ð� ëj�� � N ÿÜYY
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�E� 
 æ ���� ä��� î 2^VJKSTWV\K^ í MU O RV`KSH SH M m�Ql IKTJ MH[ UMbKJ\V`O H[ JRWTJ[\n î �TV\M[ HVO KSNMH[ O UV`RO UV\oTH[ IKTJ M mUTVKOUV\oTH î M mU^UM_[H SH[ [_[VNO H[ HV MH VJU\VHO H^V ST [\b^UM F

� ÐËÈËÆÔÇ ÐØ ÑÜ� Ü� Ü� Üî rKM F Eî |UJ\[ F�P� 
 æ ���� ä��� � � æ �� ä��� � � æ ������� î q^UM_[H V`RKJ\oTH SH[ LKTWMH[ SH I`U[H ^TOR�J\oTH[ H^ IJR[H^WH SH WU^UTX S\[I HJ[\n[ î � ÆÈÉ ÈÉÚ×ÔË�ØÉ � � !�� ��" #Ù Ñ�� � $ÄÔÔËÆÔ % Üîc U^r\HJ E{z� F�Y� 
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