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K8ILfDQ+ORfDY�TR`5heOVQiMDW:I3¡�gU´8O5ORaXMD[]`:|~Q+ORfDY�mB^zTVMX[]OR`Bad´5hJaX[]Y?K:^]h
\jW:TV`:|R[]`:|�MXW:I~fDILaXMDfX[]\LMDIL� Y?TVaXMXIZf¢¡�g¾aXOV^z{VIL��TR`:��MXW:I~OVK:MX[]½
Y?TV^][zMlh�\LOV`:�:[]MX[]OR`Ba~\ÎWBIL\jÂRIL�GN¢xeaDaXm:Y?[]`:|�MXW:IÀ´:TRaDI²^]ILTVfX`:IZf
aDOR^]{RIZa3®°ÖÅ±dIL5TR\LMD^zhob�¡�g¢¶3O5ORaDMP[]aGT~�:m:TR^5aD[zY?KB^zIZ²TV^]|RORfD[]MXW:Y
®+peTVaXW/Õ�_:OVQ+ILf·b²rLÐRÐVÖ8±XN�n~W5m:a []M�[]`:W:ILfD[zMDa?TR^]^~MXWBI�´8IL`:½
IZÁ:MXa	ORQJMDW:IUaX[]Y?K:^]ILÃTR^]|ROVfX[]MXWBY}NØ¶1IL`BILÁ:MXa}[z`B\L^]m:�:I ë rR±
��IZ^z^8�:ILÁB`:IL�UIL5TV\LM~TR`:�$TRK:KBfXO)5[]Y?TRMXI�aXMDORK:K:[]`:|�\LfD[zMDILfX[]TÅN
n3h5K:[]\LTR^]^]h�TV�£W:O5\UMDILfXY?[]`:TVMX[]OR`£aD\jW:ILY?ILa·b²IVN |8N�T�Á:5IL�
`5m:Y�´8ILf�OVQ1[]MDILfXTVMX[]OR`:a·bPY�mBaXM�´8I m:aDIL��Q�ORf�MDW:I |VfXTR�B[zIZ`iMD½
´BTRaXIZ�Ø´8O5ORaDMX[]`:|¾TR^]|ROVfX[]MXW:Y?a·NítÅ±)r�[]`:[]MXI$MXILfDY?[z`BTRMX[]OV`�TRM
T?|V^]OR´:TV^z^]h�ORK:MD[]Y?TR^;aXOV^]m:MX[]OR`PNPkl`�KBfXTR\ZMX[]\LI�MXW:I�TV^]|RORfD[]MXW:Y
|VIL`:ILfDTRMDILa1Q�I y/y ILTVÂ�^]ILTRfD`:ILfDa1MDO²TVfXfD[z{VI~TRM�TR`�ORKBMX[]Y?TR^5aXOV½
^]m:MD[]OR`GNÅÙÅ±Ån~W:I~OVK:MX[]Y?TR^5aDOR^]m:MX[]OV`�[]a¢aXK:TVfXaDI~TR`:�?MDWimBa¢m:aXIZa
Q�I y�y ILTRÂ¾^]ILTRfD`:ILfDa�N ÚÅ± n~W:I�TR^]|ROVfX[]MXW:Y"[]aJK8ILfXQ+OVfXY?IL��[]`
MDW:I��:mBTR^;aXKBTR\LI�OVQ�MXW:IJ\L^]TRaDaX[]Á:\LTVMX[]OR`	\LOVaXMDa�N1n~W:I y IZ[z|VW5MXa
OVQ¢MXWBI�ORK:MD[]Y?TR^�IZ`:aXILY�´:^]I�TRfXI�OR`B^zh$|RIL`BILfXTVMXIL�¾TR`:�¾Á:5IL�
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H²TVMXTVaXILM ¡�g¢¶3O5ORaXMÀ®+`G± xe¶3½�r�vRv x�¶1½�r�vVvRv
�PTR`:\LIZf v8N ÐRÖVÛ(t�®Dr�Ú8N�t�± v8N ÐVÛRÚRt vÅN ÐRÚ(tVr
 eILTVfXM v8N�t�ÐVÚRÖ$®gt�v8N uÅ± v8N uÅr�uRt vÅN uRv8rLÚ
_:OR`:TVf v8N u(tLvRt$®+uRÛ8N�tV± v8N uVv(t;t vÅN uRÛRÛVu
klOR`:O v8N ÐRvVÖRv$®+u(tRN ÖÅ± v8N ÐVvRÖRv vÅN ÐRvRÙÅr
H²[]TV| v8N ÐRÖÅr�Ù$®+ÛRÚ8N tÅ± v8N ÐVÖRuRÚ vÅN Ð(t�vÅr
SUm:aXÂ v8N uRuVtRÚ$®+tRvRÛÅN Ù8± v8N uVÚRvRÙ vÅN uRÐRvVu

TVM¢ORKBMX[]Y?TR^][]Mlh5N:Û8±Å �[]|RW:½ KdIZfXQ+OVfXY?TR`B\LI~\LORY?Y?IZfX\L[]TR^B¡�g�TR^]½
|VORfD[zMDW:Y?a�OVK:MX[]Y?[]¹LIL�ÃQ+ORf�\ZOR^]m:Y?`�|VIL`:ILfDTRMD[zOV`�IL5[]aXM�MXWBTRM
�BO�`:OVM aXmBÒdILf	Q+fDORY MDW:IU`5m:Y?ILfD[z\}[z`BaXMXTV´:[]^][zMlhÃK:fXOV´:^]ILY?a
fDILK8ORfXMDIL�/Q+ORfÀ´dO5ORaDMX[]`:|Ã®+¶1TVm:ILf�Õ"¥JORW:T){5[Ïb¢r�ÐVÐRÐÅ±XN�klM�[]a
`BORM�`:IL\LILaDaXTVfXh£MDW:TRM�MXW:I	´:TVaXI	^]ILTR`BILf�aDOR^]{RIº®+Ö8±eIL5TR\LMD^zhoN
x�^]^dMDW:TRM3[]a1`:IZIL�:IL�	Q+OVf1\LOV`5{RILfD|RIL`:\ZI$®°TVaXaXmBY?[z`B|�`:O�K:fXOV´:½
^]ILY?a y []MXW�\Lh5\L^][]`:|Å± []aUMDW:TRM¾W5hiK8ORMDW:ILaD[za ê ü aXTVMX[]aXQ�hi[]`:|L]#µPE � ] � ] ê ü ®¡ö ] ±1�¬	Ä´8IU|VIL`:ILfDTRMXIZ�GNØklQJ[zM�Q+TV[z^]a�MXO¾�:O
MDW:[]a y W:IL`	aXmB\ÎW	T�W5hiK8ORMDW:ILaD[za~IZi[]aDMXa~MXWBIL`UMXWBI²TV^]|RORfD[]MXW:Y
Y?T)h?MDILfXY?[]`:TVMXIJK:fDILY?TRMDm:fXIL^]hoN
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n y O aDILMXaJOVQ¢IL5KdIZfX[]Y?IL`5MXaJMXO$\LORY?KBTRfXIÀMXW:I�KdIZfXQ+OVfXY?TR`B\LI
OVQ:¡�g�¶1O5ORaDM¢TR`B��x��:TR¶3O5ORaXM y ILfXI~K8ILfDQ+ORfDY?IL� ë OR`BI1´8O5ORaXMD½
[]`:|$�:IL\L[]aD[zOV`¼MDfXILI?aDMXm:Y?KBa�OR`¾aXY?TV^z^]ILf��:TRMDTRaDILMXa�TV`:�¾OR`:I
´8O5ORaDMX[]`:|¾�PÚÅN Û}®D°1m:[]`:^]TR`GbGr�ÐVÐRÖ8±POV`U^]TRfD|RIJ�:TRMDTRaDILMXa y []MXW
`BOR[]aXIVN n~WBI¼fDTRMX[]OV`:TR^]I y TVa	MXO�ÁBfXaXM	IL{)TV^]m:TRMDIU¡�g¢¶3O5ORaDM
y WBILfXI?MDW:I�´BTRaXI�^]ILTRfD`:ILf�aDOR^]{RIZa?®+Ö8±1IL5TR\ZMX^]h5bdMDW:IL`¾MXO	IL5½
TVY?[]`:Ie¡Gg¢¶1O5OVaXMe[]`$T?Y?ORfXIJfDILTR^][]aXMD[z\JIL`5{5[]fXOV`:Y?IL`5M�N
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w �PkJ�:TRMDTRaXIZMXa ë �PTR`:\ZILf	®+Ð8b ÖRÐVÐ8±DbB �ILTRfDM	®Dr�ÙÅb tVÐ(tV±Xbd_:OR`BTRf
®+ÖRvÅb tVvRuÅ±Xb�klOR`BORaXKBW:ILfXIs®+ÙRÚÅb ÙVÛ8rV±Xb�HJ[]TR|R`BORaXMD[]\¿®°ÙVv8b ÛRÖVÐ8±Xb
TV`:�JSUm:aDÂ?®Dr�ÖVÖ8b Ú(tLÖ8±XNdn~W:I�`imBY�´8ILf�OVQ5Q+ILTRMDm:fXIZaPTV`:��`5m:Y?½
´8ILf~OVQ;KdOV[z`5MDa¢[]` ILTV\ÎW$�:TRMDTRaDILM1TVfXIJaXWBO y `?[z`$K:TRfDIL`5MXW:IZaXILa
fDILaXK8IL\LMD[]{RIL^]hoN ��I�fDILK8ORfXM�MXIZaXMX[]`:|}aXILM�TV\L\Lm:fDTR\Lh¾Q+OVf²IZTR\jW
�BTRMXTVaXILM?´BTRaXIZ��OR`Är�vV½×Q+OV^]�/�PfDORaXa%³�TR^][]�:TRMD[zOV`/®D�´³�±DN³��I
|VIL`:ILfDTRMDI?MXW:I?�:IZ\L[]aX[]OR`¾aXMDm:Y?K:aJ´:TRaDIL��OR`¾MXWBI�Y?[]�:½ KdOV[]`iM
´8ILM y ILIL`£M y O¾\LOR`:aDIL\Lm:MD[]{RIUK8OR[]`5MXa�Q+ORf�T�|R[]{VIL`�{)TVfX[]TR´:^]IVN
¶3ORMDW?¡�g¢¶3O5ORaDM1TV`:�?xe�:TV¶1O5OVaXM¢aDILTRfD\ÎW	Q+OVf�MXW:I�´dILaDM y ILTVÂ
^]ILTVfX`:IZf y WB[z\jW£fDILMXmBfX`:aUMDW:I¾^zIZTRaXM y IZ[z|VW5MXIL� Y?[]aX\L^]TRaDaX[]Á:½
\ZTRMX[]OV`¼ILfDfXOVf�TRMJILTV\ÎW¾[]MXILfDTRMD[zOV`GN�¡�g¢¶3O5ORaDM²MDTRÂVILa�TR�B{)TR`:½
MDTR|VI?ORQ3MXW:I?Q+TV\LM�MDW:TRM�IZTR\jW y IZTRÂU^]ILTVfX`:ILf�`:ILIZ��OR`:^]hU´8I
TV�:�:IL�}OR`:\LIÀaX[]`:\LI�MDW:I y IL[]|VWiM~OV`	MXW:I y ILTVÂ�^]ILTVfX`:IZfeY?T)h
´8I?\jW:TR`B|RIL�GN�n~W5m:aJOR`:\LI?T	�:IZ\L[]aX[]OR`¾aXMDm:Y?K¼[]aJTR�B�:IL�¾MXO
MDW:I3IL`:aXIZY�´:^]I~[]M�[]a�`:OJ^]OR`:|VILf�\ZOR`:aD[z�BILfXIL�PN xe�BTR´8OiOVaXM�\LOV`:½
aD[]�:ILfXa�TR^]^��:IL\Z[zaD[]OR`�aXMDm:Y?K:a�TRMJILTV\ÎWÃ[]MXILfDTRMX[]OV`GN n~W:I?K:TV½
fDTRY?ILMDILfµ��Q�ORf�¡Gg¢´8OiOVaXM y TRa�aDILM�m:aX[]`:|JT�aX[]Y?K:^]I¢W:ILmBfX[]aXMD[z\ ë

vÅN]rÀTV�:�:IL�ÃMXOUKBfXIL{5[]ORm:aD^]h�fXILK8ORfDMXIL�/ILfDfXORf�fXTVMXILa�OR`�IZTR\jW
�BTRMXTVaXILM�[]` ®°¶3IL`:`:IZMXM?Õ H²IZY?[zfD[]¹Vb1rLÐRÐVÐ8± IL5\LIZK:M�Q�ORf�MDW:I
�PTV`:\LILf��:TVMXTVaXILM·N³_:K8IL\L[]Á:\ZTR^]^]h²MDW:I¢{)TV^zmBILa�OVQ(�e[z`JMDW:I1aDTRY?I
OVfX�:IZfeORQ�MDW:I��:TVMXTRaDILMXaJ|V[z{VIL`	TR´8O){RI y ILfXI$®+v8N t8b:v8N tRÛÅb¸vÅN Ù8b
vÅN t8b�v8N]rRbLv8N tRÛ ±XN�ceILaDm:^]MXa�Q+OVf�xe�BTR´8OiOVaXM y ILfXI3fXILK8ORfDMXIL�?Q�ORf
Y?TV5[zY�m:Y ORQ3[]MXILfDTRMX[]OV`:aJORQ�rLvRv	TR`:� r�vVvRvÅNÑn~W:I}rLvR½ Q+OR^]�
T){VILfXTV|RIJTR\Z\Lm:fXTV\L[]ILaeTVfXI�fDILK8ORfXMDIL�U[]` n�TV´:^]I?rVN
¡Gg¢¶3OiOVaXM3KdIZfXQ+OVfXY?IL�${RILfDh y IL^]^:´8ORMDW []`�MXILfDY?a1OVQ;\L^]TRaXaD[]Á:½
\ZTRMX[]OV`�TR\L\Zm:fXTV\Lh5bR`5m:Y�´dILfGORQ y ILTVÂ�^]ILTRfD`:ILfXa·b¸TV`:��MDfXTR[]`:[]`:|
MD[]Y?IVN³n~WBILfXI~[]a�^][zMDMX^]I3�:[]ÒdILfDIL`:\LI�´dIZM y ILIZ`?MXW:I~TV\L\Lm:fDTR\Lh?OVQ
¡Gg¢¶3OiOVaXM¢TV`:��MDW:I~´dIZaXM¢TV\L\Lm:fDTR\Lh�fXILK8ORfDMXIL�?Q�ORf�x��:TR¶3O5ORaDM
mBaX[]`:| IZ[zMDW:ILf r�vVv?ORf r�vRvVv?[]MXILfDTRMX[]OV`:a�N n~WBILfXI y TVaeOV`:^]h T
aD[]|R`:[]Á:\LTV`5M?�:[]ÒdILfDIL`:\LI¾´8ILM y IZIL`£¡�g�¶1O5ORaDM TV`:�/MXW:IU´8ILaDM
x��:TR¶3O5ORaDM�TV\L\Lm:fDTR\LhÄ®°´:TVaXIL�ÃOR`�KB½×{)TV^zmBI?ORQ~v8N]rV± OR`�MDW:I
 �ILTRfDM1�BTRMXTVaXILM·NPn~W:Ie{)TVfX[]TRMD[]OR`�[z`?x��:TR¶3O5ORaDM1Q+OVf�r�vVvJTR`:�
rLvRvVv�[]MDILfXTVMX[]OR`:a�[]^]^zmBaXMXfDTRMDILa�MXWBI []Y?KdOVfXMDTR`:\LI$ORQ y IL^]^1�BIL½
ÁB`:IL�¾aXMXOVK:K:[]`:|$\LfX[]MXIZfX[]T8N²n3h5K:[]\LTR^]^]h5bix��:TR¶3O5ORaDM²OV`:^]h OV´:½
MDTR[]`:a3[]MXa~aXOV^]m:MX[]OR`?[]`$MXW:IJ^][]Y?[zM�TR`:�$MXW5m:a3aXMXOVK:a y W:IL`	MDW:I
Y?TV5[zY�m:Y¿`imBY�´8ILf~ORQ;[]MDILfXTVMX[]OR`:aÀ®+ORf3aXOVY?I²OVMXW:IZf1W:IZm:fX[]aX½
MD[]\�aDMXOVK:K:[]`:|�\LfD[zMDILfX[]TÅ±Ñ[]a?fXILTV\jW:IL�GNýn~W:ILfDIU[]a?`:O�Y?TR|V[]\
`5m:Y�´8ILf�OVQ~[]MXILfDTRMX[]OV`:a�|RO5O5��Q+OVf�TR^]^¢�:TVMXTVaXILMDa�N¼¡�g¢¶3O5ORaDM
WBTRa3T y IZ^z^B�:ILÁ:`:IZ��aDMXOVK:K:[]`:|�\LfD[]MXILfD[zOV` MDW:TRM¢[]a3fXILTV\jW:IL� []`
T?Q�I y []MDILfXTVMX[]OR`:a·N1klM~m:aXILaJQ+I yýy ILTRÂ	^]ILTVfX`:ILfDa�N1n~W:ILfDI�TVfXI
OV`:^]h?u8r K8ORaDaX[]´:^]IJaXMDm:Y?K:a~OR`$MXW:IJ¶3fXILTVaXM �PTR`:\LIZf~�:TRMDTRaXIZM
®+Ð?TRMDMXfX[]´:mBMXILaJW:T){5[]`:|�Ð?KdOVaXaX[]´:^]I�{)TV^]m:ILa�±DboaDO \L^]ILTVfX^]h x��:½
TV¶1O5OVaXM�Y?T)hefDIL»5m:[]fXI~MXWBI1aDTRY?I¢MDfXILI~MDOe´8I1|VIL`:ILfDTRMXIZ�?Y�m:^]½
MD[]K:^]I MX[]Y?ILa·NØ¡�g¢¶3O5ORaDM |RIZ`:ILfXTVMXILa$T y IZTRÂ�^]ILTRfD`:ILf$OR`:^]h
OV`:\LIJTR`B��\ZTR` TV^]MXILf~MDW:I y IL[]|VWiM3OR`	MDW:TRM y IZTRÂ ^]ILTVfX`:IZf~TRM
TV`5he[]MXILfDTRMD[zOV`GNÅn~W:I3fXmB`�MX[]Y?I�ORQ5¡�g�¶1O5ORaDM�[]a�KBfXORK8ORfDMX[]OR`BTR^
MDO	MXW:I?`5m:Y�´dIZf�ORQ y ILTVÂ¼^]ILTVfX`:ILfDa�|RIZ`:ILfXTVMXIL�PN _:[]`:\ZI�MDW:I
¡Gg¼KBTR\jÂ)TR|VI¢MXW:TVM y I3m:aXIZ�Gbd�Pg�¡��¢¤/Ú8N vÀ®D�Pg¢¡��¢¤ b:r�ÐVÐRÚÅ±Xb
[]a3ORK:MD[]Y?[z¹ZIL�?Q+ORf3\LOV^zmBY?`?|RIL`:IZfXTRMD[]OR`GbiMDW:Ie\LOVaXM~OVQ;TR�:�:[]`:|
T�\LOV^zmBY?` TR`B� fXIZORK:MD[zY?[]¹L[]`:|ÀMXW:IJ¡�gÃTRM3ILTR\jW	[]MXILfDTRMD[zOV` []a
aDY?TR^]^ÏNÑx�`�[zMDILfXTVMX[]OR`¾ORQ3¡�g�¶1O5ORaDM�[]aJOR`:^]hUaD^z[]|VWiMD^]h�Y?OVfXI
IZiK8IL`:aD[]{RIUMDW:TR`ÃTR`/[]MXILfDTRMX[]OV`�ORQ�xe�:TV¶1O5OVaXM�N�n~W:I	MX[]Y?I
[]a~K:fDORK8ORfDMX[]OR`:TV^�MDO?MXW:I�`5m:Y�´8ILfeOVQ y ILTRÂ	^]ILTRfD`:ILfDae|RIZ`:ILfX½
TVMXIL�PNtr8ORf�K:fDOR´:^]ILY?a y W:ILfDI~¡�g¢¶3O5ORaDMP|VIL`:ILfDTRMDILa1Q�TRf�Q�I y IZf
y ILTVÂ ^]ILTRfD`:ILfDae[]M1[]a~Y�m:\jW	^zIZaXa~\LOVY?K:m:MXTVMX[]OR`BTR^]^]h�\LOVaXMD^zhoN
kl`	MDW:I�`BIL5MeaXmB´:aXIL\ZMX[]OR`Gb y I�MXIZaXMeMDW:I�K:fDTR\LMD[]\LTR^][]Mlh OVQPOVm:f
Y?IZMXW:O5�:OV^zOV|Rh?OV` ^]TRfD|RILf~�:TVMXTVaXILMDa�N
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¡Gg¢¶3OiOVaXM y []MXW �PÚ8N Û	KdILfDQ+ORfDY?IL� y IL^]^¢OV`¼^]TRfD|RI?�:TVMXTVaXILMDa
TVQ+MXIZf1aDORY?IJORK8ILfXTVMX[]OR`BTR^8\ÎWBTR^]^]IL`:|RIZa y ILfXIJaDOR^]{RIL�PNPkl` \LOV`:½
\ZILK:Me´8O5ORaDMX[]`:|?m:aD[z`B|¾�PÚ8N Û�[]a~aXMXfDTR[]|RW5M~Q+OVf y TRfD��aD[]`:\LI�MDW:I
�PÚÅN Û TR^]|VORfX[]MDW:YàTV\L\LILKBMXa�\L^]TRaXaD[]Á:\LTRMD[]OR`¾\LORaDMXa�N�¶3m:M$�PÚÅN Û
OV`:^]h�Á:`:�Ba¢TJ|RO5O5��aDOR^]m:MX[]OV`�`:OVM¢|RmBTRfXTV`5MXILIL�?MDOJY?TR5[]Y?[z¹ZI
®+Ö8±DNÑxe`BORMXWBILfJ\ÎWBTR^]^]IL`:|RI�[]aeMDW:TRMJMXWBI�\L^]TVaXaX[]Á:\ZTRMX[]OV`¼\LOVaXMDa
�BILMXILfDY?[]`:IL� ´ihÃ¡�g¢¶3O5ORaDM�TVfXIUaDK:TRfDaXIVbe[ÏN IVN � ] å¯v�Q�ORf
Y?TV`5h ORQ�MDW:I�K8OR[]`5MXa·N1n~W:I��Bm:TR^G¡�g£W:TVaeT?´:TVaX[]\�Q+IZTRaX[]´:^]I
aDOR^]m:MD[zOV`�\LORfDfXILaDKdOV`:�:[]`:|ÃMXO¾T¼{VILfXMDIL�OVQeMXWBI��Bm:TR^3Q+ILTVaX[]½
´B^zI	fDIL|R[]OR`PN ñ�`B^zhÃMXW:I	{)TVfX[]TR´:^]ILa?\ZORfXfDILaXK8OR`B�:[]`:|�MDO¼MDW:I
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� [zMDW¼Y?TV`5h � ]²å�v8bÅMDW:I?\LÚ8N Û	aXOV^]m:MX[]OR`Ba�´:TRaDIL��OR`¾�:TVMXT
aDm:´:aDILMXa y ILfDI?`:ORMJ{RIZfXhUW:IZ^zKBQ+m:^�O){RILf�MXW:I?Q�m:^]^��:TVMXT8b;MXW5m:a
¡Gg¢¶3OiOVaXM¢Y?TV�:I3^z[]MDMX^]I¢[]Y?K:fXO){VILY?IL`5M�[]`�tRÛ�[zMDILfXTVMX[]OR`BaPO){VILf
MDW:I ÁBfXaXM�IL»5m:TV^1\LOVaXM�aXOV^zmBMX[]OR`GN.ñ1MDW:ILf?TRmBMXW:OVfXa�W:T){VI?fXIL½
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[]Mlh�OV`��BIL\L[]aX[]OR`?aDMXm:Y?KBa y []MXW�Q+m:^]^:IL{)TV^zmBTRMX[]OV`�ORQ8MXW:I y ILTVÂ
^]ILTVfX`:IZfXa�bdMDW:[]a1K:fDOR´:^]ILY �:[]� `BORM~O5\L\Lm:f·N
_BMXTR´B[z^][]Mlh y TRa	|VfXILTVMX^]h/[zY?KBfXO){RIZ�£´5hØTV�:�:[]`:|ÃY?[z`B[zY�m:Y
\Z^zTVaXaD[zÁB\LTRMD[zOV` y IL[]|VWiMDa1MDO?MXW:IÀ�:m:TR^;¡Gg ®°Û8± ë
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n~WBI K:fD[zY?TV^¢K:fDOR´:^]ILY Y?TR5[]Y?[]¹LILa�M y OUY?ILTVaXm:fDILa�ORQ~aXOVQ+M
Y?TVfX|V[z` ë � \ZORfXfDILaXK8OR`B�:aUMXOÃMXW:I¾Y?[]`:[]Y�mBYõY?TVfX|V[z`/OV´:½
MDTR[]`:IL� ´ih/TV^z^�KdOV[]`iMDa TV`:� ª ] Y?ILTRaDm:fXIZa�MDW:I¾TR�:�:[]MD[zOV`:TR^
Y?TVfX|V[z`¾OR´BMXTR[]`:IZ��´ih¾ILTV\ÎW�K8OR[]`5M�N xe�BTR¶3OiOVaXM�TR^]aXO	Y?[]`:½
[]Y?[]¹LILa	TÃY?TRfX|V[]`£\LORaDM	Q+m:`:\LMD[]OR` ´:TRaDIL�ýOV`ýMDW:I¾Y?TRfX|V[]`
OV´:MXTV[]`:IL�	´5h?ILTR\jWUK8OR[]`5M�N
��I�fXTR`ÀIL5KdILfD[]Y?IL`5MXa¢OV`�M y O�^]TRfX|VILf��BTRMXTVaXILMDa ë rdOVfXILaDM�TR`:�
x��:m:^]M�b�Q+fDORY�w �PkZ®°SUmBfXK:W5h�Õ xeW:TÅb1rLÐRÐRtÅ±XN�rdOVfXILaDM�[]a�T
ÛVÚR½ �:[]Y?IL`:aD[zOV`J�:TRMDTRaXIZM y []MDWzt1KdOVaXaX[]´:^]I¢\Z^zTVaXaDILa�NPn~W:I3�:TVMXT
TVfXI	�:[]{5[]�:IL��[]`5MXOØrRr�ÙVÚRv¾MXfDTR[]`:[]`:|8bPÙ]t�uVvU{)TR^][]�:TRMD[]OR`¾TR`:�
ÛVÖRÛVuRÐRtJMDILaXMD[z`B|�[]`:aXMDTR`:\LIZa�N n~WBILfXIJTRfDI~`:O�Y?[]aXaD[]`:|�{)TR^]m:IZa�N
¡Gg¢¶3OiOVaXM y TRa	TR�:OVK:MXIZ�ýMDO�MXWBI�Y�m:^]MD[z\Z^zTVaXa$´ih/�:IZÁ:`:[]`:|ê Ú·®vö ] ±�åýr []Q8[]`:aXMDTR`:\LI)ö ] []a¢\LORfDfXIL\ZMX^]h \L^]TVaXaX[]Á:IZ� ´5h y ILTVÂ
^]ILTVfX`:IZf ê Ú�TV`:�J½jrPOVMXW:IZf y []aXIVNPn~WB[za;[]aGOR`:^]h~OR`BI y T)h�MXO~TV�:½
�BfXILaDa~MXW:IJY�m:^]MX[]\L^]TRaDa¢K:fXOV´:^]ILY#TV`:�?Q+m:fDMXW:ILf~[]`5{RIZaXMX[]|VTRMX[]OV`
[]a�`:ILIL�BIL�/MXOU�:IZMXILfDY?[z`BI�[]Q~[]M�[]a�MXW:I$Y?ORaXMÀTRK:K:fDORK:fD[]TRMXIiN
n~WBI$r�ÛV½×�:[]Y?IL`BaX[]OR`:TV^;xe�:mB^zM��:TRMDTRaDILMJW:TRa�ÙRtRÛVÖRt?MDfXTR[]`:[]`:|
TV`:�}r�ÖVtRuVÙ²MDILaXMD[]`:|�[]`:aXMDTR`:\ZILa�NVñ�`BI~MXfXTV[]`:[]`:|�K8OR[]`5M y WB[z\jW
WBTRa¢T�Y?[]aDaX[]`:|J{)TR^]m:I3Q+ORf�T²\Z^zTVaXa3^]TR´8IL^:W:TVa¢´dIZIL` fDILY?O){RIL�PN
��IJm:aDI�uÅr�ÚVv?[z`BaXMXTV`:\LILaJTVaeORmBfeMXfDTR[]`:[]`:|?aDILMeTV`:�UMXWBI�fXIL½
Y?TV[]`:[]`:|?tRÚVÚRt8r�[]`:aXMDTR`:\LIZa�TRaJMXWBI?{)TR^][]�:TRMD[zOV`	aXILM·NÀx��:m:^]M
[]a¢TJM y OR½ \L^]TRaDa¢�:TRMDTRaDILM y []MXW�Y?[]aXaX[]`:|J{)TV^zmBILa�N�n~W:I~�:ILQ�TRm:^]M
WBTR`:�:^][]`:|�[]`��PÚÅN Û�W:TVa~´dIZIL`Um:aDIL�UQ+OVf~Y?[zaDaX[]`:|�{)TR^]m:ILa·N kl`
OVfX�:IZf�MXO	[]`5{RILaDMX[]|RTVMXI�MDW:I?KdIZfXQ+OVfXY?TR`B\LI?ORQ¢´8O5ORaDMXIL� �PÚÅN Û
y []MDW£`:OR[]aDhØ�BTRMXTÅb y I¼[]`5MXfDOi�Bm:\LIL� r�Û]¹õ^zTV´dIZ^²`BOR[]aXIUQ�ORf
´8ORMDW	MXW:I�r8ORfDILaXM~TV`:�	xe�:mB^zM3�:TVMXTRaDILMXa·N
n~WBI·�ÃKBTRfXTVY?ILMXIZf m:aDIL�ý[]`£¡Gg¢¶3OiOVaXM$TR`:�£MDW:I¾`imBY�´8ILf
OVQ�[]MXIZfXTRMD[]OR`:a~OVQ�xe�BTR¶3OiOVaXM~\LTV` aD[z|V`:[]Á:\LTV`iMD^]h?TRÒ8IL\LMeMDW:IL[]f

0.0 0.1 0.2 0.3 0.4 0.5 0.6

Parameter 

0.70

0.75

0.80

0.85

º¼» ½�¾S¿ �P�R��À 4R/1->@19mÁµA�VMCEZ]A�91CM4R?z�7->9 � <><3YS/BA�<>W=ÂFWÄÃ)Á[ADVEY;-
Å�Æ�Ç�È7ÉËÊ7Ì[ÍFÇXÊ�Î�Ï0Î�ÏFÆ�ÌgÊPÍFÎ�Ð5ÑÒÇgÆ�ÍFÎ�ÓBÉËÊ7ÌmÍFÇ�ÊoÔ¼Æ�ÑÒÕ=Î�ÏFÆ�ÌDÊ7Ö

�������E�[×8�oØ ->@1Y;VE91@i�¦/1482Ù��4F4R@191CM?;�UÚ]Û�\EÜ
HJTRMDTRaXIZM ¡Gg¢¶1O5OVaXM xe�:TV¶1O5OVaXM �PÚÅN Û
ñ1fX[]|R[]`:TV^hrdOVfXILaDM vÅN¦tLÙRtVv v8N�t�ÙVÐRu vÅN ÖRÖRÙVu
��r�Û]¹ÄpeOV[]aXI vÅN ÖVÐRÙVÚ v8N ÖRuVuRÙ vÅN ÛRÐRt]t
ñ1fX[]|R[]`:TV^;xe�:mB^zM vÅN uVÛRvVÙ v8N uRÙ]tRr vÅN uRtRuVu
��r�Û]¹ÄpeOV[]aXI vÅN uÅr�tÅr v8N�t;tLÚRÚ vÅN�t�ÖRtVÛ

K8ILfDQ+ORfDY?TR`:\LIiNPn~WimBa1TV\L\Lm:fDTR\Lh$OR`?MXWBIe{)TR^][]�:TVMX[]OR`�aXILM y TRa
mBaXIL� MXO/K:[]\jÂ/MXW:I¾K:TRfDTRY?ILMDILf·�ºQ�ORf	¡�g¢¶3O5ORaDM�TV`:�£MDW:I
`5m:Y�´8ILf	ORQJ[]MXILfDTRMX[]OV`:a�N HJm:IUMDO�MDW:I¼IZi\ZILaXaD[z{VI�\LORY?KBm:½
MDTRMD[zOV`:TR^ y ORfDÂ³b y I�^][]Y?[]M�MDW:I	Y?TR5[]Y�mBYõ`5m:Y�´8ILf?ORQ�[zMD½
IZfXTRMD[]OR`:aJTRMJtVÛ Q+OVf²´8ORMDW¼¡Gg¢¶3OiOVaXMJTR`B�¼x��:TR¶3O5ORaXMJTVa²[]`
®+¶1TVm:ILf¢Õ ¥²OVW:T){5[ÏbRr�ÐVÐRÐÅ±XN�xe�:TV¶1O5ORaDM�m:aXIL��Û y IZTRÂJ^]ILTRfD`:½
IZfXaeOV`	MXW:I�x��:m:^]M~�:TVMXTRaDILM y []MXWºr�Û]¹Ä`:OV[zaDI�TR`B� tRÙ y ILTVÂ
^]ILTVfX`:IZfXa	OR`£MDW:I�r8ORfDILaXM	�:TVMXTRaDILM y []MDW¿r�Û]¹¯`:OV[]aXIVN¯ñ1`
TV^]^;ORMXWBILfefDm:`:ae´8ORMDWUTR^]|VORfX[]MDW:Y?a1MDILfXY?[]`:TVMXIL�}TRM~tRÛ y ILTVÂ
^]ILTVfX`:IZfXa�N r�[]|Rm:fDI¾r aDW:O y a�MXW:I${)TR^][]�:TRMD[zOV`¼TV\L\Lm:fDTR\Lh�Q�ORf
¡Gg¢¶3OiOVaXM�OV`¼MDW:I�r8ORfXIZaXM�N?n~W:I?MXILaDMX[]`:|	aXIZM�fXILaDm:^]MXa�Q+ORf��
y []MDW�MDW:I�´8ILaXM�{)TR^][]�:TRMD[]OR`?aXIZMeTR\Z\Lm:fXTV\LhUTVfXIJ|R[]{RIZ`�[]`	n�TR½
´B^zIÀt¾®1�¾å N vVÛ?Q+ORf�TR^]^��:TVMXTVaXILMDa²IZi\ZILK:M��Uå J vRÚ?OV`�rdOVfX½
IZaXM y []MXW�`:OV[]aXIV±DNí¡�g�¶1O5ORaDM y TVa�{RIZfXh�\LOVY?K:TRfDTR´:^]I y []MXW
x��:TR¶3O5ORaDMe[]`	MXILfDY?a²OVQ��Pg¢w�MD[zY?IiN�x�aeaDILIL`¾[z`}nPTV´:^]IJt8b
¡Gg¢¶3OiOVaXM¢[]a¢K8ILfDQ+fXOVY?a¢{RILfDh y IL^]^:[]`�\LORY?K:TVfX[]aXOV` y []MDW�x��:½
TV¶1O5OVaXM y W:IZ`?MXW:I~{)TV^z[]�:TVMX[]OR`JaDILM1[]a�m:aDIL� MDO²KB[z\jÂ�MXW:I~´8ILaDM
KBTRfXTVY?ILMXIZf1aDILMXMD[z`B|Ra�N��PORY?K:mBMXTRMD[]OR`:TV^iMD[]Y?I~[za3�:OVY?[z`BTRMXIZ�
´5h�MXW:I��PÚÅN Û~\LORaDMXa3N�n~W:I¢fDILORKBMX[]Y?[]¹LTRMD[zOV`e\LOVaXMGORQ5¡�g¢¶3O5ORaDM
TVMJILTR\jW¾[zMDILfXTVMX[]OR`}[za�{RILfDhUaXY?TV^]^lN�ñ1`¾TR`Ukl¶3S ce_:½ ÖRvVvRv8b
MDW:Iº�Pg¢w MX[]Y?ILa�[z`�aDIL\LOV`:�:a?Q+OVf�tVÛU´dO5OVaXMX[]`:|¾[]MXILfDTRMD[zOV`:a
y ILfDI?¡�g¢¶3O5ORaXM ë uVÐ	TR`:�Ux��:TR¶3O5ORaDM ë r�v]tÑQ+OVfex��:m:^]MJTR`:�
¡Gg¢¶3OiOVaXM ë ÐRÙVv�TV`:�	xe�:TV¶1O5OVaXM ë tVr;teQ+ORffr8ORfDILaXM·N
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IZfXTRMD[]OR`GNÄ��I}aXW:O y IL�£MDW:I¼IZ»imB[z{)TV^]IL`:\LIUOVQ�ORmBf ORfD[]|R[]`:TR^
aDORQ+M�Y?TVfX|R[]`JQ+OVfXY�m:^]TRMX[]OV`²TV`:��MDW:I��²Q+OVfXY�m:^]TRMX[]OV`?®+ceTVMXaX\jW
IZM�TR^ÏN]b�tVvRvVv8±iTR`B��Q+ORmB`:�JTR`J[]`iMDILfXKBfXILMDTRMX[]OV`�\L^]OVaXIL^]hefDIL^]TRMDIL�
MDOÃ®°¶3fXIZ[zY?TV`Gb~r�ÐVÐRÐÅ±XNín~WBI?¡�g¢¶3O5ORaXM?TV^]|RORfD[]MXW:Y \LTR`�´8I
TVK:K:^][]IL�?MXOÀTR`5h?´dO5OVaXMX[]`:|ÀK:fXOV´:^]ILY Q+ORfDY�m:^]TVMXIL�?TVa¢TR`$¡�g�N
� [zMDW?Y?O5�:[]Á:\LTRMD[]OR`�ORQ;MXWBIeORfD[]|R[]`:TR^B¡�g�b·MDW:IJY?ILMXW:O5�?K8ILfX½
Q�ORfXY?IZ�¼{VILfXh y IL^]^¢[]`UK:fDTR\LMD[]\LI?OR`¾^]TRfX|VI��BTRMXTVaXILMDa�NMr8fXOVY
TV`UORKBMX[]Y?[]¹LTRMD[zOV` K8ILfXaDKdIZ\LMX[]{RIib³¡Gg¢¶1O5OVaXMJW:TRa�Y?TR`5h ´8IL`:½
IZÁ:MXa$O){RILf?|VfXTR�B[zIZ`iMD½×´BTRaXIZ�ØTVK:K:fDORTR\jW:IZa ë Á:`:[]MDI�MDILfXY?[]`:TV½
MD[]OR`Gbi`5m:Y?ILfD[]\LTR^GaXMXTV´:[]^][zMlhob y IL^]^]½ �:ILÁ:`:IZ��\ZOR`5{RILfD|RIL`B\LI�\ZfX[]½
MDILfX[]TÅbi{RILfDh?Q+TRaDM1TV^z|VORfD[zMDW:Y?a¢[]` KBfXTR\ZMX[]\LIVbiTV`:� Q+I y ILf y ILTVÂ
^]ILTVfX`:IZfXa	[]`�MXWBI¼OVK:MX[]Y?TR^3IL`:aDILY�´:^]IVNÄ¡�g�¶1O5ORaDM Y?T)h�´8I
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y ILfDIUTR´:^]IUMDO�OR´:MDTR[]`/{RILfDh/|RO5O5�ØK8ILfDQ+ORfDY?TR`:\LI}[z`/^]TRfD|RI
`BOR[]aXhU�BTRMXTVaXILMDa�N�n~W:I?»5m:IZaXMX[]OV`�ORQ y W:TRM�[]a�MDW:I?´8ILaXM�¡�g
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