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¦−×Ýð!"#¼ þÞŠ ¹@' *+×1" ¹²¹2
;1×Þ/ý1!ŠF


G*1"* ="0H/ D*"Þ# C−Ž
þ1×Þ/ý−×


¹







ŁłŠš ÝýÞþ ýÐŽž½¼Ž¼¹¾³² ¦ž−
)×Ý×*++!×ý ¹²¹½,¹¹


Ý¼¹ '³(!)¹%&%¼ ²¼*&#Ð²# ¼²+½)²&¹% ÐŽ Ðž#¾&½½&¹% ³( $²#²¼%¹#+³,


3&½ ð¼¹ ð³%½&%¼ ½¼ð¼½#¼ & ŁłŠš ÝýÞþ ýÐŽž½¼Ž¼¹¾³² ¦ž−


%1 ð*× !+Ýý1""Þý B×Ý×ÞšŠÝ/*0Þý .!× ¹½&( ;Cž5 C!#+"Þ#ÞŠý*× =+D .!× ×ÞšŠÝ/*0ÝB×Þý .×* ÝÞ"Ý/*0ÞýÝ
Ýý1.ýÞ"ÝÞ (' Žł"1 ¹²¹½ & 2½' þÞ3Þ#0Þ× ¹²¹¹ +B š×łŠþ"*š *. ÝÞ"Ý/*0ÞýÝ 0!š.−×1Šš !š −Ð×1šÞ !+"EÝŠ1ŠšÞ×¼
Ý!# þł ð*× ý1"ÐÞŽÞ0×*šý'


)×Ý×ÞšŠÝ/*0Þý !#.*ýýÞ× ×ÞÝł"ý*ý!+š−×Þ"ÝÞ¼ 0*"*Š3Þ¼ ÞšÞŠ/*+1ý*"!+š−×Þ"ÝÞ !š Š!ýÞ×¼ ðÞ×łŠþÞ× *ŠÐÞŠþý
×ÞšŠÝ/*0Ý+×*/Ý1Ý'


%1 ð*× łþ.−×ý !+š*ÐÞŠ 1 !ÐÞ×ÞŠÝÝýÞ##Þ"ÝÞ #Þþ IDŁD žž½² ŁłŠšÝýÞ þÐ þłŽž½¼¼½¹Š š¾ ¾½¹š¹Ž½ý¼¼ý þł¼³Ž¹½¹²
ŠýÞ'


%1 ð*× *ŠÐÞŠþý Ð!×ÞÝ .*š"1šÞ Þ/Ý+Þ×ý1ÝÞ ý1" *ý *ÝÝ1ÝýÞ×Þ þ1š #Þþ *ý łþ*×0ÞŽþÞ !š +×HÝÞŠýÞ×Þ B×Ý×ÞšŠÝ/*&
0Þý 1 !ÐÞ×ÞŠÝÝýÞ##Þ"ÝÞ #Þþ B×Ý×ÞšŠÝ/*0Ý"!ÐÞŠ' %1 ð*× !ÐÞ×ð!"þý ×Þ"ÞÐ*ŠýÞ 0ÞÝýÞ##Þ"ÝÞ× 1 ×ÞÐ1Ý!×"!ÐÞŠ
!š IŠýÞ×Š*ý1!Š*" 7ýð13Ý Dý*Šþ*×þÝ 6!*×þ .!× =33!łŠý*ŠýÝJ 1ŠýÞ×Š*ý1!Š*"Þ ×ÞýŠ1ŠšÝ"1ŠŽÞ× .!× ×ÞÐ1Ý!×Þ×Ý Þý1&
Ý/Þ *þ.H×þ -I7D6= $!þÞ4¼ ðÞ×łŠþÞ× +×1Š31++Þ× !# 1ŠýÞš×1ýÞý¼ !0ŽÞ/ý1Ð1ýÞý¼ +×!.ÞÝÝ1!ŠÞ" /!#+ÞýÞŠ3Þ !š
.!×Š−þÞŠ !#ðł'


)×Ý×ÞšŠÝ/*0Þý Ý*#ý Š−Ž*šý1šðÞþÞŠ !š .ł"þÝýHŠþ1šðÞþÞŠ *. þÞ !+"EÝŠ1ŠšÞ×¼ þÞ× Þ× *ŠÐÞŠþý ý1" !+Ýý1""1Š&
šÞŠ *. B×Ý×ÞšŠÝ/*0Þý¼ Þ× þ1ý *ŠÝÐ*×'


;* ÞŠ !+š*ÐÞ !# !+Ýý1""1Šš *. .1Š*ŠÝ1Þ""Þ !+"EÝŠ1ŠšÞ× 1//Þ Þ× ÞŠ Þ×/"H×1ŠšÝ!+š*ÐÞ #Þþ Ý1//Þ×ðÞþ¼ Þ× Ð1
1//Þ .!×+"1šýÞý ý1" *ý ÐÞ×1.13Þ×Þ Š−Ž*šý1šðÞþÞŠ Þ""Þ× .ł"þÝýHŠþ1šðÞþÞŠ *. þÞ !+"EÝŠ1ŠšÞ×¼ Ý!# þł ð*× š1ÐÞý
!Ý ý1" 0×łš .!× *ý !+Ýý1""Þ B×Ý×ÞšŠÝ/*0Þý' %1 łþý×E//Þ× þÞ×.!× 1ŠšÞŠ ×ÞÐ1Ý1!ŠÝ& Þ""Þ× ×ÞÐ1ÞA&/!Š/"łÝ1!Š !#¼
ðÐ!×Ð1þý B×Ý×ÞšŠÝ/*0Þý Þ× łþ*×0ÞŽþÞý 1 !ÐÞ×ÞŠÝÝýÞ##Þ"ÝÞ #Þþ B×Ý×ÞšŠÝ/*0Ý"!ÐÞŠ'


C−0ÞŠð*ÐŠ¼ þÞŠ ¹@' *+×1" ¹²¹2
79 :!þ/ÞŠþý ŁÞÐ1Ý1!ŠÝ+*×ýŠÞ×ÝÞ"Ý/*0
$%Ł&Š×' 2² ³² ²¹ ¹@


K!Š L1þýš**×þ
Ýý*ýÝ*łý' ×ÞÐ1Ý!×
#ŠÞ¹@5(³


2







ŁłŠš ÝýÞþ ýÐŽž½¼Ž¼¹¾³² ¦ž−
)×Ý×*++!×ý ¹²¹½,¹¹


"¼ð¼½#¼#,¼²¼¾¹&¹%


4ž½5#¹&¹%¼² ÐŽ #¼½#+³,¼¾


8*ÐŠ ¹½&( ;Cž5 C!#+"Þ#ÞŠý*× =+D
=þ×ÞÝÝÞ¼ +!ÝýŠ×'¼ 0E ŁłŠšÝýÞþÐÞŽ ž½¼ ¹¾³² ¦−×Ýð!"#


$%Ł&Š×' ž¹ (¹ ½( ²³
Dý1.ýÞý (' Žł"1 ¹²¹½
¦ŽÞ#ÝýÞþÝ/!##łŠÞ ¦−×Ýð!"#
ŁÞšŠÝ/*0ÝB× (' Žł"1 ¹²¹½ & 2½' þÞ3Þ#0Þ× ¹²¹¹


;1×Þ/ý1!Š G*1"* ="0H/ D*"Þ# C−Ž¼ ;1×Þ/ý−×


ŁÞÐ1Ý!× 79 :!þ/ÞŠþý ŁÞÐ1Ý1!ŠÝ+*×ýŠÞ×ÝÞ"Ý/*0 
;1×3ð <*ÝÝÞ×Ý =""> 25¼ <!Ýý0!/Ý ¹(²¼ ¹²²² ?×ÞþÞ×1/Ý0Þ×š


ž







ŁłŠš ÝýÞþ ýÐŽž½¼Ž¼¹¾³² ¦ž−
)×Ý×*++!×ý ¹²¹½,¹¹


"¼ð¼½#¼#,¼²¼¾¹&¹%


6&²+#ÐŽ!¼ð¼¹# *)#¼¹¾½&%#¾¼ ³+¾&*&¾¼¾¼²


DÞ"Ý/*0ÞýÝ */ý1Ð1ýÞý Þ× *ý ÐH×Þ .ł"þý *ŠÝÐ*×"1š þÞ"ý*šÞ× 1 +*×ýŠÞ×ÝÞ"Ý/*0Þý ¹½&( ;Cž5 <,D'


7ð*&+½&¹% & ³+¾&*&¾¼¾¼² Ð% 8+Ð¹ÐŽ&#+¼ (Ð²!Ð½ð 


%1×/Ý!#ðÞþÞŠÝ ×ÞÝł"ý*ý!+š−×Þ"ÝÞ .!× ¹²¹½,¹¹ łþÐ1ÝÞ× Þý !ÐÞ×Ý/łþ +B ½'³@² /×'¼ !š Ð1×/Ý!#ðÞþÞŠÝ
0*"*Š3Þ +×' 2½' þÞ3Þ#0Þ× ¹²¹¹ łþÐ1ÝÞ× ÞŠ ÞšÞŠ/*+1ý*" +B ž½'³@² /×' 


9¼%&*¼¹!¼ð¼² ¼(¾¼² ,³½³¹2¼ð³%¼¹ 


;Þ× Þ× 1//Þ Þ.ýÞ× 0*"*Š3Þþ*šÞŠ 1Šþý×ł..Þý 0Þš1ÐÞŠðÞþÞ× *. ÐHÝÞŠý"1š 0ÞýEþŠ1Šš .!× Ð1×/Ý!#ðÞþÞŠÝ
.1Š*ŠÝ1Þ""Þ Ýý1""1Šš'


(







ŁłŠš ÝýÞþ ýÐŽž½¼Ž¼¹¾³² ¦ž−
)×Ý×*++!×ý ¹²¹½,¹¹


.²#²¼%¹#+³, š/ 0'½& Ł1Łł Š -ł/ ð¼2¼Ž,¼² Ł1ŁŁ


:¼#'½¾³¾Ðž%8²¼½#¼


;Ð¾¼ +²/
Ł1Łł<ŁŁ


ł= Žð²/


9²'¾¾Ð(Ð²¾0¼¹¼#¾¼ ¹'(²²
?1Š*ŠÝ1Þ""Þ !#/!ÝýŠ1ŠšÞ× &¹25


:¼#'½¾³¾ (8² #+³¾ ¹'¹5ž
2 D/*ý *. B×ÞýÝ ×ÞÝł"ý*ý &ž@ž


.²¼¾# ²¼#'½¾³¾ ½'³@²


>Ð²#½³% ¾&½ ²¼#'½¾³¾ð&#žÐ¹¼²&¹%
MÐÞ×.−×ý ×ÞÝł"ý*ý ½'³@²


½'³@²
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ŁłŠš ÝýÞþ ýÐŽž½¼Ž¼¹¾³² ¦ž−
)×Ý×*++!×ý ¹²¹½,¹¹


.²#²¼%¹#+³, š/ 0'½& Ł1Łł Š -ł/ ð¼2¼Ž,¼² Ł1ŁŁ


9³½³¹2¼


;Ð¾¼ +²/ Ł1Łł<ŁŁ


¦ý3×6?:
4Ž#)¾¹&¹%#³+¾&*¼²
3&½%Ðð¼!³*¼¹ð¼²
N1"š!þÞð*ÐÞŠþÞ× .×* Ý*"š !š ýŽÞŠÞÝýÞEþÞ"ÝÞ× ½²'²²²


½²'²²²


"&+*&ð¼ ,¼!Ð½ð¹&¹%¼² 2¾'³5ž


4Ž#)¾¹&¹%#³+¾&*¼² & ³½¾ ž¾'³5ž


¦ý3×6?: × ¦"3 ž¾'³5ž


³







ŁłŠš ÝýÞþ ýÐŽž½¼Ž¼¹¾³² ¦ž−
)×Ý×*++!×ý ¹²¹½,¹¹


.²#²¼%¹#+³, š/ 0'½& Ł1Łł Š -ł/ ð¼2¼Ž,¼² Ł1ŁŁ


9³½³¹2¼


;Ð¾¼ +²/ Ł1Łł<ŁŁ


@¦−−×6?:
?%¼¹+³ž&¾³½
DÞ"Ý/*0Ý/*+1ý*" ž²'²²²
MÐÞ×.−×ý ×ÞÝł"ý*ý ½'³@²


?%¼¹+³ž&¾³½ & ³½¾ ž½'³@²


A)½ð#(Ð²ž½&%¾¼½#¼²
ýÐ²¾(²&#¾¼ð¼ %)½ð#(Ð²ž½&%¾¼½#¼²
GÞÐÞ×*Šþ−×Þ× *. Ð*×Þ× !š ýŽÞŠÞÝýÞEþÞ"ÝÞ× ³'(²²
D/E"þ1š ÝÞ"Ý/*0ÝÝ/*ý ž@ž


³'¾@ž


A)½ð#(Ð²ž½&%¾¼½#¼² & ³½¾ ³'¾@ž


@¦−−×6?: × ¦"3 ž¾'³5ž


½ =ŠÐÞŠþý ×ÞšŠÝ/*0Ý+×*/Ý1Ý
¹ <Þ×Ý!Š*"Þ!#/!ÝýŠ1ŠšÞ×
ž C!Šý×*/ý"1šÞ .!×+"1šýÞ"ÝÞ× !š ÞÐÞŠýł*"+!ÝýÞ× #'Ð'
( D1//Þ×ðÞþÝÝý1""Þ"ÝÞ×


@







ŁłŠš ÝýÞþ ýÐŽž½¼Ž¼¹¾³² ¦ž−
)×Ý×*++!×ý ¹²¹½,¹¹


.²#²¼%¹#+³, š/ 0'½& Ł1Łł Š -ł/ ð¼2¼Ž,¼² Ł1ŁŁ


?%¼¹+³ž&¾³½Ðž%8²¼½#¼


+²/ −¼½#+³,#+³ž&¾³½ 4*¼²(8²¾ ²¼#'½¾³¾ × ³½¾


C!Šý*Šý 1Šþ0Þý*"1Šš 1 .!×01ŠþÞ"ÝÞ #Þþ Ýý1.ýÞ"ÝÞ ž²'²²² ² ž²'²²²
MÐÞ×.−×ý Ð1* ×ÞÝł"ý*ýþ1Ý+!ŠÞ×1Šš ² ½'³@² ½'³@²


?%¼¹+³ž&¾³½ -ł/ ð¼2¼Ž,¼² Ł1ŁŁ ž²'²²² ½'³@² ž½'³@²


¾







ŁłŠš ÝýÞþ ýÐŽž½¼Ž¼¹¾³² ¦ž−
)×Ý×*++!×ý ¹²¹½,¹¹


.²#²¼%¹#+³, š/ 0'½& Ł1Łł Š -ł/ ð¼2¼Ž,¼² Ł1ŁŁ


;Ð¾¼²


ł ¦¹*¼¹ð¾ ²¼%¹#+³,#ž²³+#&#


)×Ý×*++!×ýÞŠ .!× ¹½&( ;Cž5 C!#+"Þ#ÞŠý*× =+D .!× ¹²¹½,¹¹ Þ× *."*šý 1 !ÐÞ×ÞŠÝÝýÞ##Þ"ÝÞ #Þþ B×Ý&
×ÞšŠÝ/*0Ý"!ÐÞŠÝ 0ÞÝýÞ##Þ"ÝÞ× .!× /"*ÝÝÞ 6&Ð1×/Ý!#ðÞþÞ× #Þþ ý1"Ð*"š *. Ð1ÝÝÞ 0ÞÝýÞ##Þ"ÝÞ× .!× /"*ÝÝÞ
$'


@²)#¼¹¾³¾&Ð¹#*³½'¾³


)×Ý×ÞšŠÝ/*0Þý Þ× *."*šý 1 þ*ŠÝ/Þ /×!ŠÞ× -/×'4'


6³½'¾³ÐŽ²¼%¹&¹%


N×*ŠÝ*/ý1!ŠÞ× 1 .×Þ##Þþ Ð*"łý* !#×ÞšŠÞÝ ÐÞþ .−×ÝýÞ 1Šþ×ÞšŠ1Šš ý1" ý×*ŠÝ*/ý1!ŠÝþ*šÞŠÝ /ł×Ý' %*"łý*&
/ł×Ýþ1..Þ×ÞŠ3Þ×¼ þÞ× !+ÝýB× #Þ""Þ# ý×*ŠÝ*/ý1!ŠÝþ*šÞŠÝ /ł×Ý !š /ł×ÝÞŠ +B 0Þý*"1ŠšÝþ*šÞŠ¼ 1Šþ×ÞšŠÞÝ 1
×ÞÝł"ý*ý!+š−×Þ"ÝÞŠ Ý!# ÞŠ .1Š*ŠÝ1Þ" +!Ýý'


N1"š!þÞð*ÐÞŠþÞ×¼ šH"þ !š *Šþ×Þ #!ŠÞýH×Þ +!ÝýÞ× 1 .×Þ##Þþ Ð*"łý* !#×ÞšŠÞÝ ý1" 0*"*Š3Þþ*šÞŠÝ Ð*"łý*&
/ł×Ý' ?!×Ý/Þ""ÞŠ #Þ""Þ# 0*"*Š3Þþ*šÞŠÝ /ł×Ý !š /ł×ÝÞŠ +B ý1þÝ+łŠ/ýÞý .!× ý1"š!þÞð*ÐÞŠþÞýÝ Þ""Þ× šH"þÝ&
.!×+"1šýÞ"ÝÞŠÝ !+ÝýBÞŠ Þ""Þ× 1Šþ×ÞšŠ1Šš 1 ÝÞŠÞÝýÞ B×Ý×ÞšŠÝ/*0 1Šþ×ÞšŠÞÝ 1 ×ÞÝł"ý*ý!+š−×Þ"ÝÞŠ łŠþÞ×
.1Š*ŠÝ1Þ""Þ 1ŠþýHšýÞ× !š !#/!ÝýŠ1ŠšÞ×'


:¼#'½¾³¾Ðž%8²¼½#¼¹


;¼¾¾ÐÐŽ#)¾¹&¹%


%1×/Ý!#ðÞþÞŠ ð*× Ý!# .!×ý!"/Š1ŠšÝ01þ×*š .!× 1Šþ×ÞšŠ1Šš *. !#ÝHýŠ1Šš Ð*"šý I=D ½½,I=D½@'


IŠþýHšýÞ× ÐÞþ "ÞÐÞ×1Šš *. ýŽÞŠÞÝýÞEþÞ"ÝÞ× 1Šþ×ÞšŠÞÝ Ý!# !#ÝHýŠ1Šš 1 ý*/ý #Þþ "ÞÐÞ×1ŠšÞŠ *. EþÞ"ÝÞ×ŠÞ'


9²'¾¾Ð(Ð²¾0¼¹¼#¾¼


I ×ÞÝł"ý*ý!+š−×Þ"ÝÞŠ Þ× ŠÞýý!!#ÝHýŠ1Šš !š Þ/ÝýÞ×ŠÞ !#/!ÝýŠ1ŠšÞ× #Þþ ðÞŠÐ1ÝŠ1Šš ý1" B×Ý×ÞšŠÝ/*0Ý"!&
ÐÞŠÝ O 2¹ Ý*##ÞŠþ×*šÞý ý1" >Š ×ÞšŠÝ/*0Ý+!Ýý 0ÞŠHÐŠý 0×łýý!.!×ýŽÞŠÞÝýÞ'


>&¹³¹#&¼½½¼ ÐŽ+Ð#¾¹&¹%¼²


?1Š*ŠÝ1Þ""Þ !#/!ÝýŠ1ŠšÞ× 1Šþ×ÞšŠÞÝ 1 ×ÞÝł"ý*ý!+š−×Þ"ÝÞŠ #Þþ þÞ 0Þ"−0¼ þÞ× ÐÞþ×−×Þ× ×ÞšŠÝ/*0ÝB×Þý'
?1Š*ŠÝ1Þ""Þ +!ÝýÞ× !#.*ýýÞ× ×ÞŠýÞ!#/!ÝýŠ1ŠšÞ× Ý*#ý ý1""Hš !š š!þýš−×Þ"ÝÞ łŠþÞ× *3!Šý!Ý/*ýýÞ!×þŠ1ŠšÞŠ
#'Ð'


−+³¾


D/*ý *. B×ÞýÝ ×ÞÝł"ý*ý !#.*ýýÞ× */ýłÞ" Ý/*ý *. B×ÞýÝ .!×ÐÞŠýÞþÞ Ý/*ýýÞ+"1šý1šÞ 1Šþ/!#Ýý !š B×ÞýÝ ×Þšł"Þ&
×1Šš *. łþÝ/łþý Ý/*ý' )×ÞýÝ Ý/*ý 1Šþ×ÞšŠÞÝ 1 ×ÞÝł"ý*ý!+š−×Þ"ÝÞŠ #Þþ þÞŠ þÞ"¼ þÞ× /*Š ðÞŠ.−×ÞÝ ý1" B×ÞýÝ
×ÞÝł"ý*ý¼ !š 1 ÞšÞŠ/*+1ý*"ÞŠ #Þþ þÞŠ þÞ"¼ Ý!# /*Š ðÞŠ.−×ÞÝ ý1" ý×*ŠÝ*/ý1!ŠÞ× 1Šþ×ÞšŠÞý 1 ÞšÞŠ/*+1ý*"ÞŠ'


9³½³¹2¼¹


3&½%Ðð¼!³*¼¹ð¼²


N1"š!þÞð*ÐÞŠþÞ× #B"ÞÝ ý1" *#!×ý1ÝÞ×Þý /!Ýý+×1Ý'


½²







ŁłŠš ÝýÞþ ýÐŽž½¼Ž¼¹¾³² ¦ž−
)×Ý×*++!×ý ¹²¹½,¹¹


.²#²¼%¹#+³, š/ 0'½& Ł1Łł Š -ł/ ð¼2¼Ž,¼² Ł1ŁŁ


;Ð¾¼²


ł ¦¹*¼¹ð¾ ²¼%¹#+³,#ž²³+#&# B(Ð²¾#³¾C


;Þ× .!×Þý*šÞÝ ŠÞþÝ/×1ÐŠ1Šš ý1" 1#−þÞšBÞ"ÝÞ *. ý*0¼ ðÐ!× þÞ× Ðł×þÞ×ÞÝ *ý ÐH×Þ 1Šþý×ł..Þý ÞŠ !0ŽÞ/ý1Ð 1Šþ1&
/*ý1!Š +B¼ *ý Þý ý1"š!þÞð*ÐÞŠþÞ Þ""Þ× ÞŠ +!×ýÞ.−"ŽÞ *. ý1"š!þÞð*ÐÞŠþÞ× Þ× ÐH×þ1.!××1ŠšÞý' ¦Ð1Ý þÞ× .!×Þ"1š&
šÞ× ÞŠ !0ŽÞ/ý1Ð 1Šþ1/*ý1!Š +B¼ *ý Þý 1Šþ1Ð1þłÞ"ý ý1"š!þÞð*ÐÞŠþÞ Þ× ÐH×þ1.!××1ŠšÞý¼ .!×Þý*šÞÝ ŠÞþÝ/×1ÐŠ1Šš
+B 1Šþ1Ð1þłÞ"ý Š1ÐÞ*ł'


?%¼¹+³ž&¾³½


ŁłŠšÝýÞšþ ÐŽž½þþš


?!×ÞÝ"BÞý łþ0EýýÞ 1Šþ×ÞšŠÞÝ Ý!# ÞŠ .!×+"1šýÞ"ÝÞ +B ý1þÝ+łŠ/ýÞý .!× ÐÞþý*šÞ"ÝÞ +B þÞŠ !×þ1ŠH×Þ šÞŠÞ×*"&
.!×Ý*#"1Šš -þÞ/"*×Þ×1ŠšÝý1þÝ+łŠ/ýÞý4' Pþ0EýýÞ¼ Ý!# .!×ÐÞŠýÞÝ łþ0Þý*"ý .!× B×Þý¼ Ð1ÝÞÝ Ý!# ÞŠ ÝH×Ý/1"ý
+!Ýý łŠþÞ× ÞšÞŠ/*+1ý*"ÞŠ'


−¼½#+³,##+³¾
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