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ñ÷`aéISZf�LO`y[\éINPJM`aSZL�Xyì$FZJM^	FÆýINGNKFIWÁfIQnN	Q,^"`aöbUZQ*H	Q*ùZ[\ê�èa`V`cf¹X�ùIécN$LOFI`nì�[MW�LKLGHPWeLOW�ö:ùI[RQ*SZ^"W
ì$JwNKF�NKFIW�`aHKJMèaJMSZQ*[¹LPêVLONPW�ö.ô

(ÂóaW"H	Q*[M[�XdNqì�`Ñ^&`ySZ^&[MéZLPJ\`ySZL|^�Q*SøùdW�fcHKQ�ì$Sæñ÷HK`aö NPFIW�ýdèaéIHKW�L %¹ýZH	LqNeX¹NPFZW � gÓQaSZf
NPFIWÂF�êVùIHKJRf�Qa[\èy`aHKJwNKFIö UiW"HPñ÷`aHKö LOJMèaSIJ\ýd^�Q*S�NP[Mê:ùiW&NPNPW"HËNPFZQaSbNPFIW%Q*[Mèa`yHPJ\NPFIö NKQaíaW"S�ñ÷HK`aö
NPFIWÁ[MJwNKW"H	QnNPéZHPWyX�J�ô WaôVNPFZWÁLPíaW�[\W"NKQa[\J��"JMSIè�çÁgÌQaSZf�Q,LONKQaSZfIQ*H	f 
�TAô -1HK`aùZQaùI[Mê,NKFIW�Q*ùIJM[MJwNqê
NP`�UIHKW�LPW"HKóaW,NPFIW�fIJ\óyW"H	LOJ\Nqê�J\SæNKFIW�Ud`yUIéI[RQnNKJ\`ySøLPéIUIUi`aHPNKL%NKFIW � ( 
Gg NP`�ýZSZføùiW&NPNPW"H
LO`y[\écNKJ\`ySZL�ô
TVW�^"`aSZfc[MêaXvNPFZW�öbW�ö�W"NPJR^�Qa[\èy`aHKJwNKFIöþUdW�HOñ÷`yHPö�L,`aS Q�óaW"H	Q*èyW�LO[MJMèaF�NP[Mê ùdW"NONKW"H�NPFZQaS

NPFIW?FVêVùIHPJRf|W�SZ^&`cfcJMSIè%J\SdfcJ\óVJRfcéZQa[±ô (ÂSIW?QafIó�QaS�NKQ*èyW1ñ÷`yHvNKFIW � g J\S,ñ÷écNKéIHPW$QaUIUI[MJM^�QnNPJM`aSdL
ö�JMèaF�N|ùiW�NPFZWbñ�Qa^�N:NPFZQ*N�
Ëg�L�NPW"SdfæNP`�êVJ\W�[MfæùiW&NPNPW"H�LO`y[\éINPJM`aSZLÁì$J\NPF Q.[M`c^"Q*[1LPW�QaHK^	F�X
ì$FIJM^	F.HKW&ýZSZW�L�NPFZWÁñ÷`aéISZf�UZQaHKQaö�W"NPW�HKL�ô
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õ?FIW�^"`aSZ^"[\édLOJM`aSZL:ñ÷HK`aöþNPFZW�UIHKW"óVJM`aéZL�LPW�^�NKJ\`yS QaHPW�ó�Qa[\JRfIQ*NPW�fâùVêøNPFIW�HPWeLOéZ[wN	L,`añ/NPFZW
& (núpfcJMöbW"SZLPJ\`ySZQ*[AW"]cQaöbUI[\W�QyL?èaJMóaW"S�JMS.Y9JMèZô *,Q*Sdf "Zô
g/èyQaJ\S�X�NPFIW�ýINKSIW�LKL�ónQ*[MéIW�L�ñ÷`yH�ýINONKJ\SIèøNKFIWÑfIQ*NKQàî�ï�T�
Gð�Q*HKW.èaW&NPNPJMSIèøùdW"NONKW"H�ñ÷`yH

J\SZ^"HPWeQaLPJ\SZè�S�éZö:ùiW"H	L1`*ñ¹JMS�NPW"H	Qa^&NPJM`aSZLËJ\SbNKFIW�HKW"èyéI[RQnNP`yHPê,LOêcLONPW"ö.ôVõ?FIW�fcJRLONKQ*Sd^&W$NK`|NPFZW
NPHKéIW,öb`cfcW�[0UZQ*H	Q*öbW&NKW"H	L�JRL%èaW"NONPJMSIè�ìG`yHKLPWaôAg/SdfÞQyLÂJMSÑNKFIW���úpfcJMö�W�SZLPJ\`ySZQ*[9W&]IQ*öbUI[MWaX
NPFIW�LP`a[MécNPJM`aSZL%ì�W"HKW,SZ`*N�W"óyW"SÞ^"[\`�LOW,NP`�NPFZWbNPHKéIW�LP`a[MécNKJ\`yS�X¹J\SdfcJM^�QnNKW�fÑì$J\NPFæNKFIW�LqN	Q*Heô
YI`aH�NKFIW%NPHKéIW�^&`aSZSIW�^&NPJMó�J\NqêaXVSI`bQ*[Mèa`yHPJ\NPFZö ì�QyLGQaùI[\W%NK`:ýZSdf�NKFIW�^&`aHKHKW�^�N?UZQaHKQaö�W"NPW�HKL�ô
õ?FIW:HKW�QyLO`yS.ñ÷`aH/NKFIJRLÂ^�Q*SÑùiW,éZSZfcW"H	LONP`V`cf¹XZJ\ñË`aSZW:[M`�`yícL�^&[M`yLPW"HÂQnN�NKFIW,NP`aUi`a[M`aèyJ\WeL$ñ÷`yH
NPFIJRL�^&`ySISIW�^&NPJMóVJwNqêyôAõ?FZWbQa[\èy`aHKJwNKFIö�L�W"]IQ*öbJ\SZW�f�NKFIW�^&`yHPHKW�^&NÁfcW�èaHKW"W,`*ñ�fIW"UiW"SZfcW�SZ^&JMW�L
ùIécNGì$J\NPFÆì$HP`ySIè�J\S�NKW"H	Qa^�NKJ\`ySZL0UZQaHONKSIW"H	L�ô*ûpS�NPFZJMLG^"QaLPWaXyJwN�JMLË`aùVóVJ\`yéZLP[\ê,SI`*NËUi`yLKLPJ\ùI[MW$NK`
ýZSZf�NPFZW:^&`yHPHKW�^&N?ónQa[\éIWeL$ñ÷`yH$NPFIW:ö�`cfcW�[�UZQaHKQaö�W"NPW�HKL�ôIõ?FIW:^"`aSZ^"[\éZLPJM`aS�ñ÷HP`yöÓNKFIJML/ñ�Qa^&N
JML�NKFZQnN/öb`aHKWÂNP`aUi`a[M`aèyJ\WeL�FZQ�óaW%NP`bùiW�W&]IQ*öbJMSIW�f�Xcì$FIJM^	F�JRL?W�QaLPê�NK`�UiW"HPñ÷`aHKöÓì$J\NPF�NPFZW
� g `aH?NKFIW�FVê�ùZHPJRf�Qa[\èy`aHKJwNKFIöÓQ*Sdf�Q�FIJMèaFZW"H$SVéIö:ùiW"H$`añvNK`*N	Q*[AýINKSIW�LKL$W"ónQa[\éZQ*NPJM`aSZL�ô



����� ¾��I¾ � {"oqkKmqs"�÷rMoqselnm�s�r�mqÀ�k��	�"�±�yuxz�kKÄy{�z�ÅyÃxk
�Rmqs"mO{�ÃZ}	selyl�k	}Pmquw�*u�m����

����� ¾��I¾ �?ux~´mO{�ly}	k	~bs"rÂmqÀyk����"�±�auwz5kKÄy{�z�ÅyÃwk
�Rmqs"mO{�ÃZ}	selyl�k	}Kmqux�*u�m����

õ?FIW:LONKQ*SdfIQ*H	f 
GT�UiW"HPñ÷`aHKö�Wef.ùdW"NONKW"HÂNPFZQaS�J\S�NKFIW:UZHPW�ó�JM`aédL$W&]IQ*öbUI[MWaôiõ?FIW:ï�T�

ýINPSIWeLPL�ónQ*[MéIWeL:ì�W"HKW�^"`aöbUZQ*H	Q*ùZ[\êæèa`V`cf QaL:NPFZ`yLPW�`añ$NPFIW�NP`aNKQa[\ê ^&`ySISIWe^�NPWef � ( 
Gg
HPWeLOéI[\NKL�ô�g/SdfæQa[MLP`�NPFIWbUZQaHKQaö�W"NPW�HÁfIJMLONKQaSZ^&WeLÁ`*ñËNKFIW 
GTëHPWeLOéZ[wN	L�^&`aHKHKW�LPUd`ySZfcW�fÑì$JwNKF
NPFI`�LOW�`añvNKFIW � ( 
GgÌLP`a[MécNKJ\`ySZL"ô �GéINÂQ*è�Q*JMS�XVNPFIW 
�T�ì�QyL?SI`*NÂQaùI[MWÁNP`býZSZf.QaS�ê�LO`y[\éIú
NPJM`aSZL9NKFZQnN1ì�W"HKW?SI`*N�ñ÷éI[M[\ê�^&`ySISIW�^&NPWef¹ôyEG`aSZLPJRfcW"HKJ\SZè�NKFZQnN0NKFIW 
GT:FZQaf�QaL�ö�QaS�ê|ýINPSIWeLPL
W"ónQ*[MéZQnNKJ\`ySZL�QaL�NPFIW � ( 
Gg|XeNPFZW � ( 
Ëg UdW�HOñ÷`yHPöbW�f|ö:éZ^	F�ùdW"NONKW"Heô�õ?FZJML0LPéIUIUi`aHPNKLvNPFZW
^&[RQ*JMöÓ`*ñ9NPFIW�édLOW"ñ÷éI[\SZW�LKL?`*ñ9NPFIW�JMSZ^&HKW�QyLOWefÆfcJMóaW�HKLPJ\Nqê�J\S�Q � ( 
GgÜUi`aUZéI[MQ*NPJM`aS�ô

����� ¾��Z¾ � {"oqkKmqs"�÷rMoqselnm�s�r�mqÀ�k��	�"�±�yuxz�kKÄy{�z�ÅyÃxk
�÷{���kPoO{��ek$}Ksel�lyk	}Kmqux�*u�m����

����� ¾����d¾ �?ux~´mO{�ly}	k	~$s"r9mqÀ�k:���&���auxz kKÄy{�z�ÅyÃwk
�÷{���kKoO{"�ek$}	s�l�lyk	}Kmqux�*uxm±���

g/èyQaJ\S�XcNPFIW,^	FI`aJR^&WÁ`*ñ�NKFIW:^&`ySISIWe^�NPJMóVJwNqê�fcW&ýdSIJwNKJ\`ySÑfcJRf.SI`*N/JMS��ZéIW�SZ^&W|NPFIW|`nóyW"H	Q*[M[
HPWeLOéI[\NKL�QyL�^"QaS ùiWÑLOW�W"SàJMS ýdèaéIHKW�L �øQ*SZf & (Iô ��`*NKF JMöbUI[\W�öbW"S�NKQ*NPJM`aSZLbHKW�LPéI[\NPW�f JMS
LOJMöbJ\[RQ*H/LP`a[MécNPJM`aSdL?J\S.HKW�LPUdWe^�N?NP`�NPFZW�UZQ*H	Q*öbW&NKW"H$fcJRLqN	Q*SZ^"W|Q*SZfÆNPFZW|ï�T�
 ýINKSIW�LKL"ô
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ûpSÆNKFIJML?UdQ*UiW"H$ì�W%^"`aöbUZQ*HKW�f�fcJ\òiW�HPW�SyN$ö,éI[wNKJwú´`aùIÿqW�^�NKJ\óyW%LONPH	QnNKW"èyJ\WeL1NK`�JMScñ÷W�H$èaW"SZWÂHKW"èaú
éI[MQ*NP`yHPê|SZW&Nqì�`aHKíVL9ñ÷HK`aö NPJMö�W"ú´LPW"HKJMW�L�öbJM^"HP`�Q*HKHKQ�ê�fIQ*NKQZôaõ?FIW$HKW�LPéI[wN	L0`*ñiNPFZW?NPW�LONËW"]cQaö�ú
UI[\WeL/LPFI`nìGWef�NKFZQnN�NPFIW�SVéIö,ùdW�H/`*ñ�J\S�NKW"H	Qa^�NKJ\`ySZL$FZQyL$Q�^&HKéZ^&JRQ*[¹JMöbUZQa^&N�`aS�NKFIW|Q*ùIJM[MJwNqê
`*ñ�Q*S 
Ëg NK`øýIN�Qøö�QnNKFIW"ö�Q*NPJR^"Q*[�ö�`cfcW�[$NP` QøèyJ\óyW"S NPJMöbWëLPW"HKJ\WeL"ô ��J\èyF�S�éZö:ùiW"H	L
`*ñË^&`ySISIWe^�NPJM`aSdL/ùiW&Nqì�W"W"SÑLPêcLqNKW"ö8^&`yöbUd`ySIW"S�NKL�êVJ\W�[Mf�JMSÑùiW&NPNPW"H%HKW�LPéI[wN	L/JMSÑHKW�LPUdWe^�N/NK`
NPFIWbfIQnN	Q�ýINKSIW�LKL�ôAõ?FZJML%JRL%fIéIW:NK`�NKFIW,[RQ*HKèaW,SVéIö:ùiW"H%`*ñËöb`cfcW�[9UdQ*H	Q*öbW&NKW"H	L�Q*Sdf�NPFZW
LOö�Q*[M[�S�éZö:ùiW"Hb`*ñ�fIQ*NKQæLOW"NKL�Q�ónQ*JM[MQaùI[\WyX�NKFIW�LOêcLONPW"öþ`añ�W���éZQ*NPJM`aSZL:JML�FIJMèaFI[MêøéISZfcW�HOú
fcW&NKW"HKö�JMSIWef¹ô1õ?FIW"HKW&ñ÷`yHPWyX�ö:éI[\NPJMUI[MWÑLO`y[\écNKJ\`ySZL�W&]cJRLqNeX0ì$FIJM^	F ýINbNPFZW�èaJMóaW"S fIQnN	QIX�ùIécN
LOFI`nì `ySI[Mêæ[MJ\NONP[MW�HPWeLOW�ö:ùI[RQ*SZ^"W�ì$J\NPF NKFIW�`aHKJ\èyJ\SZQa[1N	Q*HKèaW&NbLOêcLONPW�ö�ô0õ?FIJRL,UIHP`yùI[MW"öþJML
í�SZ`nì$SÞJMSÞ[MJ\NPW"H	QnNKéIHKW�ùZécN�NPFIW�HPW�QaHPWb^&éIHKHKW"S�NP[MêÑ`aSZ[\ê�ñ÷W�ì UIéZùI[\JR^"Q*NPJM`aSZL|HPW��ZW�^&NPJMSIè�`yS
NPFIJRL�JRLKLOéIWyôdõ?FIW:ö:éI[\NPJ\ú�`yùcÿqW�^&NPJMóaW:LONPH	QnNKW"èyê�LPFI`nìGWef�UIHP`yöbJMLPJ\SZè�UdW�HOñ÷`yHPö�QaSZ^&W�JMSë^&`yö�ú
UZQ*HKJMLP`aSbNK`,LONKQaSZfIQ*H	f�LPJ\SIèy[\W"ú�`yùcÿqW�^&NPJMóaW�Qa[\èy`aHKJwNKFIö�L"ô � ( 
ËgÜQ*HKW/ùdW"NONKW"H$QnN�UIHPWeLOW�HPóVJMSIè
NPFIW?fcJMóaW"H	LPJwNqêÁ`*ñZNPFIW?LO`y[\éINPJM`aSZLvJ\S:NPFIW?Ui`aUIéZ[MQ*NPJM`aS:QyLvLONKQaSZfIQ*H	f|Qa[\èy`aHKJwNKFIö�Lvfc`%Q*SZf,Q*HKW
Q*ùI[MW/NK`,ùiW&NPNPW"H?^&`yUdW%ì$J\NPF�NKFIWÂQaö:ùIJMèaéZJwNqêbJRLPLPéIW�LËNPFdQ*S�LPJMSIèa[MW&ú´`aùcÿqWe^�NKJ\óyW$`aUcNKJ\öbJ���QnNKJ\`yS
Q*[Mèa`aHKJ\NPFIö�L$QaL?ì�W�FZQ�óyWÁLPFI`nì$S�J\S.NKFIJRL$UZQ*UiW"HeôZõ?FIJRL$JRL$W�LPUiW�^&JRQ*[M[Mê�J\öbUi`aHPNKQaSyN$ñ÷`yH$NPFZW
FIJ\èyFI[Mê�ö:éI[\NPJ\ú´ö�`cfIQa[�LP`a[MécNPJM`aSZL$LPUZQy^&WÁJ\S�NPFZW|^"QaLPWÁ`*ñ�J\SIñ÷W"HKW"SZ^"W%UZHP`yùI[\W�ö�L"ô

(ÂS�NPFIW,`*NKFIW"HÁLOJRfcWyXdì$J\NPFÞJ\SZ^"HPWeQaLPJ\SZè�S�éZö:ùiW"H%`*ñ1JMSyNKW"H	Qa^&NPJM`aSZL�XZJ\N%ùiW�^"`aöbW�LÂöb`aHKW
Q*SZf�öb`aHKW/fcJ���^"éI[\NËNP`ÁýdSZf�NPFIW/NPHKéIW/LOêcLONPW�ö JMSbHPWeLOUiW�^&N1NP`|^"`aHKHPWe^�N0UZQ*H	Q*öbW"NPW"H0ónQa[\éIWeL"ô
�GWe^"QaéZLOW:ùIJ\`y[\`yèaJR^"Qa[�LOêcLONPW�öbLÂQ*HKW|LOUdQ*H	LOWyXdQ*[Mèa`yHPJ\NPFZöÎFZQ�óyWÁNP`�N	Q*íyW�NPFIJRL�ñ�Qa^�NÂJ\S�NP`�Qa^&ú
^&`aéZSyN?NK`býZSZf�ùdW"NONKW"H�LP`a[MécNPJM`aSdL"ôcûpS�NPFZJML$W"]IQ*öbUI[MWaXcì�W�í�SZW"ìäNKFZQnN$NKFIWÁNPHKéIW|LP`a[MécNPJM`aSdL
W&]cJMLONPWeføì$JwNKF NPFZW�íVSI`nì$S ^&`ySISIW�^&NPJMóVJwNqêyô�ûpS HKW�Q*[ËìG`yHP[RføQ*UIUI[MJR^"QnNKJ\`ySZL�X�HKW�LPW�Q*H	^	FIWeL%fI`
SI`*N/íVSI`nì�Xcì$FIJR^	F�^&`ySISIW�^&NPJMóVJwNqê�JML?NKFIW|^&`yHPHKW�^&N$`aSIWyô � ( 
ËgÂL/Q*HKW�Q*èyQaJ\S�QbUIHK`aöbJMLPJMSIè
Q*UIUIHK`yQy^	F|NK`ÁNPFIJRL0UIHK`aùI[MW"öBQaL9NKFIW"ê�HPWeLOéZ[wN0JMS�Q%LPW&NG`*ñ -0Q*HKW&NP`aú�`yUcNPJMö�Q*[VLO`y[\éINPJM`aSZL9ñ÷HK`aö
ì$FIJM^	FbHKW�LPW�QaHK^	FIW�HKLv^"QaS�^	FI`V`�LOW�NPFZW$ö�`�LqN1LPéIJ\NKQ*ùZ[\W$öb`cfcW"[d^&`aöbUI[MêVJ\SZè%ì$J\NPF�Xnñ÷`aH0W"]cQaö�ú
UI[\WyXVùIJ\`y[\`yèaJR^"Qa[Z^&`ySZLqNKHKQaJ\S�N	L"ô �GJM`a[M`aèyJMLONËì�`aéI[Rf�ùiWÂQaùI[\W�NP`,NKQaíaW/`ySIW�`yHËöb`aHKWÂLP`a[MécNPJM`aSdL
QaL?FVêVUd`aNPFIWeLOWeL$Q*SZf�W&]IQ*öbJMSIWÁNPFZW"öÎJMS�QafIfIJwNKJ\`ySZQ*[¹W"]VUiW"HKJMö�W�S�NKL�ô

� ��� �7� � �&��� �
��éIWËNP`$NKFIWGQaö:ùIJMèaéZJwNqê%J\S|NPFIW�fIQnN	QIX"J\NvJRL�fIJ ��^&éZ[wNvñ÷`aH 
Gg�L�NP`/ýdSZfÁNPFZWË^&`yHPHKW�^&NvLO`y[\éINPJM`aS
QaL:^"`aSZ^"[\édfcW�f Qaùd`nóyWaô�ï/W�^&W�S�NP[MêaXvNPFIW�Q*écNKFI`aH	L|UIéZùI[\JRLPFIW�f QëöbW&NPFZ`Vf NP`ëJMSZ^"`aHKUd`yHKQ*NPW
fIQnN	Q�LPW&N	LÁ`aùcN	Q*JMSIW�fÞùVêÑQafIfcJ\NPJM`aSdQ*[0W&]cUiW"HKJ\öbW�SyN	L�! & �$#´ôAgÂLÁ`aSIW�ñ÷écNKéIHKW�W�SIFZQaSZ^&W�ö�W�S�N
`*ñ/NKFIW.UIHP`yUd`�LOWef öbW&NKFI`cfIL"X0ì�W�UI[MQaS NK`ÞJMSZ^&`yHPUi`aH	QnNKW�LPéZ^	F QyfIfcJ\NPJM`aSZQa[?ö�W"NPFI`cfIL,NK`
JMfcW�S�NPJ\ñ÷ê�NPFZW|^&`aHKHKW�^�N?SIW"NqìG`yHPíAô
g�L:NPFIW�J\SIJ\NPJRQ*[�HKW�LPéI[wN	L,LPFI`nì�W�f¹X�UIHPWe^"QaécNPJM`aSZL:FZQ�óaW�NP`ëùiW�N	Q*íyW"S NK`ëUIHKW"óyW"S�N|NPFZW

� ( 
ËgÓñ÷HP`yöþýZSZfcJMSIèÞNPFIW�NPHKJ\óVJRQ*[?LO`y[\éINPJM`aS `añ�SI`Þ^"`aSISZW�^�NKJ\óVJ\Nqêaô0õ?FIJRLb^"Q*SâùdW.fc`aSZW
ñ÷`aH$W&]IQaö�UZ[\W%ùVêÆLP^�Q*[MJ\SZè:NKFIWÁW&]cUdW�HPJMöbW"S�N/fIQnN	QbQaL�ìGW�fcJRf�J\S�NPFZJML?UIéZùI[\JR^"Q*NPJM`aS�`aH?`aSZW
^&`aéZ[Mf�J\S�NKHP`cfcéZ^"W|Q�UdW�SZQ*[\Nqê�NPW�HPöÎNP`�LK^"Q*[MW%NPFIW�`yùcÿqW�^&NPJMóaW%ñ÷éISZ^&NPJM`aS�ô
ûpSbñ÷écNPéIHKW%ìG`yHPí,ìGW�Qa[MLP`|UI[RQ*SbNK`:JMSZ^&[MéZfcW%Qnú´UIHKJ\`yHPJIJMScñ÷`yHPö�QnNKJ\`yS�J\S�NK`�NPFIWÂJ\SIñ÷W"HKW"SZ^"W

UIHP`c^"W�LKL:`añÂHKW�Q*[�öbJM^"HP`�Q*HKHKQ�êæfIQnN	Që[MJMíaW�UZQ*HPNPJRQ*[M[\ê íVSI`nì$SâUZQnNKF�ì?Q�êcL:`yHbJ\Scñ÷`yHPö�Q*NPJM`aS
Q*ùi`aécN�^&`*ú´HKW"èaéZ[MQ*NPW�f%èyW"SIWeL"X�ì$FIJM^	F,^"Q*S:ùdWGñ÷`aéISdf�J\S:[\J\NPW�HKQ*NPéIHKW1`aH9JMS|UIéIùI[MJR^ËfIQ*NKQ*ùdQaLPW�L�ô
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