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k [CTWlmjJV'gaTncofbXmY�pqRrfhV'js]c'P
k [STdl_jV9giTdc'Rmj,c'g'gicaVut�v_w
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£ PCT�g � R � jJV+�,X_` � RUV'jJg¤caPSj � jJViY^X_Va`bRU[)�,j�XUYEcaPCj
pqRrfmjugiT�RU[¹X � c'Td`ºT�gaRUcaTWXm[»RU�W�mX_VaTdcaPS`½¼Lp+¾1�%¿ÀcaX
c'V'R_¥]Tnc'TdX_[SRU����jJ[Cj,c'TW�ª�1�d�_XmV'Tnc'PC`bgÁ¼����1g9¿�gis)�9P
R_g�c'PCj;giTW` � �Wj;����¨�XmVbRU[Â¼^ÃÄ�ÂÅ ¿6Æ�lmX_�ds]c'TdX_[
e�c'V'RUcajJ�mf�Y^XmV�RÀVajuRU� y §¤XmV'��¥�cajJ�dju�,Xm`º`6sC[CT��RAc'TdX_[
� V'Xm¡S�djJ`�t k gajV9g�XmYÇcaj[¯[CXmcaT��,jÀcaPSRUcÈ���%g � jJV y
Y^X_Va`É§¤j�W� Y^X_V1V'jJRU� y §QX_Va��¥ � VaX_¡C�Wj`bg¨ ¡Cs]c�§2PCjJ[
c'PCj � V'Xm¡S�djJ`ÊT�g�ga�dTW�mP�ca�Wfºga�JRU�WjJ¥ºs � X_V�`ºX]¥]TnË)jJ¥Ì¨
c'PCjf�gaXm`ºj,c'Td`ºjJg	YLRUTW��sC[Cj,Í � jJ�,cajJ¥C�df_tÎOQXm` � j y
c'j[�c����1gJ¨~gisS�9P;R_g+p+¾+��¨SPCXA§¤jl_jV � V'Xm`ºTWgaj�caX
XAl_jV9�,Xm`ºjºc'PCTWg � V'Xm¡C�Wj`Ï`ºXmV'jÈjÐb�TdjJ[�ca�Wfm¨8RU[)¥
c'X�¡)jJPSRrlmjq`ºXmV'jqVaX_¡CsSgica�Wf�Xm[º¥]jJ`ºRm[S¥]TW[C� � V'Xm¡ y
�Wj`bgJt8Z\[�caPCT�g � V9Rm�,caT��RU�?�JRmgaj�goc'sS¥]f	§¤j�sSgaj�caPCj
� V'sCjY^jV'[�sS`�¡ jV�j[)�,X]¥]TW[C��Rmg�Rm[ÁjÍCRU` � �Wj-XmYqR
¡SR_¥ªj[)�,X]¥]TW[C�S¨�c'PSRAcº�RUs)gijug-���%g6¥]TdÐÈ�,sC�dcofªTW[
ËS[)¥]Td[S�ÁRÄ�mXhX]¥ÑgaXm�Ws]caTWXm[ t £ PCj�VajugisC�dc'g6XUY%caPCj
jÍ � jV'TW`-jJ[�c'gEgiPCXA§Ác'PSRAc�caV9Rm¥]TdcaTWXm[SRm�����%g�gaXm`ºj y
c'Td`ºjJgºgasS��jju¥ÑRU[)¥giX_`ºj,caTW`ºjJg6YLRUTW�¤Y^XmVº¥]TdÒ jJV y
jJ[_c � RUV9RU`ºjcajV�gijcicaTW[C��g X_V `ºX]¥]TnË �RAc'TdX_[Sg?XmY]caPCj
jJ[S�,X]¥]TW[C�St £ PCjÈ¡ jPSRrlhTWXmsCV-�,XmsS�W¥Ó[CXmc6¡ j � V'j y
¥]T���c'jJ¥Ìt £ PSj�p+¾1�ÔPCXA§¤jl_jV�T�gqRU¡C�Wj%caX � jJViY^X_Va`
R_gÀ§¤j�W��XmV�¡ j,cacajV�caPSRm[$c'PCjÓ¡)jugoc;c'V'R_¥]Tnc'TdX_[SRU�
����¨�Rm[S¥-`-X_Vaj2TW` � X_Vic9RU[�ca�Wfº¥]XhjJg8[SXUc8YLRmTd�)Xm[S�j
TW[�c'PCT�g��Rmgajqgoc'sS¥]fmtEZÕc8gijJj`bg�caPSRUc�caPCj2p+¾+�ÖT�gER
gicaj � Rm�dX_[C�1c'PCjq�dX_[C��VaX�Rm¥�c'XA§¤RmV'¥Sg `ºXmV'j¤VaX_¡CsSgic
Rm[S¥6�Xm` � j,cajJ[�c8���%g¨mcaPSRUc8RUV'j¤juRmgaTdjJV c'X�sSgijq¡hf
V'jJRm� � V9Rm��c'Tnc'TdX_[CjV9g�X_[ � VaX_¡C�Wj`bg8§2TdcaPbsC[S×�[SXA§2[
�Xm` � �Wj,Í]Tncof_t
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£ PCj�¥CjlmjJ�dX � `ºj[�c+XUY�`ºXmV'j��,X_` � jcaj[�c%Rm[S¥�V'Xm¡CsSgic%���1g
PSR_gºVaju�,jTWlmju¥Ñ`ºX_Vaj;RAcacajJ[_c'TdX_[³XAlmjV-c'PCj;�WR_gocbY^jJ§ßf_jJRmV'gJt
£ PCjugijbcof � jJg�XUY1���1g � V'Xm`ºTWgajºcaPSj	sSgajV�c'Xàg'�RU�WjÈ¡ j,cacajV
§2PCjJ[�s)giju¥	X_[�¥CTnÐÈ�,sS�nc � V'Xm¡S�djJ`ºgqX_V2¡SRm¥Àj[)�,X]¥]TW[C�_gJt
k [�c'Td�E[CXA§»�,X_` � j,c'j[�c����%g1§¤jV'j�`ºX_gica�Wf�R �C� �WTdju¥�caXÀRUV y

caTdË)�TWRm�¤��RU¡Ñj[hlhTdV'Xm[C`ºjJ[_c9gt £ PCj � sCV � X_gaj	XmY+caPSTWg � R � jJV
T�g�caX�sSgajÈRÀ�Xm` � jcajJ[_c6���á¼ÕOQXm`È���%¿%Y^X_V�R	V'jJRm� y §¤XmV'�W¥
cajJ�dju�,X_`-`6sC[CT��RUcaTWXm[ÖcaV'jj�[Cj,co§¤XmV'×¥]jugiTW�m[ � VaX_¡C�Wj`�Rm[S¥
caX;�Xm` � RUV'j-Tnc9g�j,ÐÈ�,TWj[S�f�c'XÀc'V'R_¥]TdcaTWXm[SRm�����%gtbâSXmV�caPSj
j[)�,X]¥]TW[C�ÈXUY�c'PCj�c'VajJj�[Cj,co§¤XmV'×]g¨ScaPCj � V'sCj,Y^jJVa[hsC`6¡)jJV+j[ y
�,X]¥]TW[C�ÓT�gºsSgiju¥Ìt £ PCT�gºj[S�X]¥]Td[S�ÁT�gºPCTW�mPC�WfÑgasCTdc'RU¡S�dj�Y^X_V
V'j � V'jJgaj[�caTW[C��c'VajJjJgJ¨E¡Ss]c6PSR_g�c'PCj	��RUV'�mjÈ¥CTWg'Rm¥]lARm[_c9RU�_jbXUY
�WXA§Â�WX]�Rm�dTdcofª¼Lã�RU�W`ºjV1äæå�jJV'gaPCjJ[�¡)RUsC`�¨ �uzmzm|Sç~è XUc'PC�WRms]Y
äé��X_�W¥]¡ jV'�S¨ �uzmzmz ¿�¨~`bRU×hTW[C�	Tdc�l_jV'f;¥]TnÐÈ�sC�nc�Y^X_V%c'V'R_¥]T y
caTWXm[)RU� ���1g2caXºËS[S¥��_X�X]¥�giX_�dsCcaTWXm[SgJt
£ PCj � R � jVºT�gºgoc'VasS�,casCV'jJ¥ÑRmg�Y^Xm�W�dXA§+gJtªZ\[c'PCj	Y^X_�d�WXA§2TW[C�
gajJ��c'TdX_[¹§¤jÄc'RU×_jÁR³��dX�gijJVÀ�WXhXm×$RUc�c'PCjÓ`ºXUcaTWlARAc'TdX_[$Y^X_V
�,X_` � jcaj[�c����1gJt £ PCT�g+T�g+Y^X_�d�WXA§Qju¥�¡�f�RÈgaPCXmVac1XAl_jV'l�TWj§
XUY1caPCjÀcaV'jjÀ[Cj,co§¤XmV'×Á¥CjJgaTd�_[ � V'Xm¡C�Wj`êRU[)¥ªcaPSj � V'sCjY^jV y
[hsC`�¡ jVbjJ[S�,X]¥]TW[C�ªsSgajJ¥?t�Z\[³gajJ�,caTWXm[ | §Qj � V'jJgaj[�cºcaPSj
¥]TdÒ jJVajJ[�cq���1g%¼ | t � ¿8RU[)¥-caPCj1Y^XmsCV¤¥]TnÒ~jV'j[�c¤X � c'Td`ºT�gaRUcaTWXm[
�R_gijug2¼ | t � ¿�t £ PCjqVajugisC�dc'g�XmY)c'PCj+�,X_` � RUV'TWgaXm[6¡)jco§QjJj[-caPSj
gaTd` � �Wj-���%g%Rm[S¥�RÈ�Xm` � jcajJ[_c����é¼�p+¾+��¿2TW[àgiju��c'TdX_[ {
RUV'j�Y^Xm�W�dXA§¤jJ¥	¡hf	�,X_[S�,�WsS¥]TW[C�bV'j`bRUV'×]gt
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£ PCT�gÖgajJ�,caTWXm[ � VaXAlhT�¥]jJgÖRÊ¥]jc'RmTd�WjJ¥�¥CjJg'�,V'T � c'TdX_[éRU¡ XmsCc
gaXm`ºj � VaX_¡C�Wj`bgº§2Tnc'P³j[S�Xh¥CTd[C��gbRU[S¥Öc'V'R_¥]Tnc'TdX_[SRU�1���%g¨
RU[)¥�§2P�f�OQXm`È���%g1�,X_sC��¥�PCj� � RbsSgajV+caXÀR �C� �Wf����%g2c'X
� V'Xm¡C�Wj`bgqXmY�sC[C×h[CXA§2[;�Xm` � �Wj,Í]TncofÀRU[S¥ � V'X � jVacaTWjJgJt
k gajV9g-RUV'j	XUYÇc'j[¯�,Xm[CY^VaX_[_c'jJ¥ª§2TdcaPÑcaPCj;gaTnc'sSRAc'TdX_[ªcaP)RAcbR
���ó¥]XhjJgÁRÔ�mXhX]¥³ôoX_¡»Y^XmVÓR$ga`bRU�W�6X_VÄjuRmgaf � VaX_¡C�djJ`�¨
¡Cs]cÄ§2PCj[»g'�RU�WjJ¥¹s � caX�¡STd�_�mjV�X_V;`-X_Vajª�Xm` � �WTW�JRAcaju¥
� V'Xm¡C�Wj`bgJ¨�caPCj�c'V'R_¥]Tnc'TdX_[SRU�?���õ¥]jJ�mV9Rm¥]jugQX_VqjlmjJ[	¡CV'jJRm×]g
¥]XA§2[?t £ PCj�sSgajVbT�g-Y^V'sSgoc'V'RUcaju¥ÖRm[S¥Ögic'RmVic9g-×�[SXm¡Öco§2TW¥ y
¥]�WTd[S�	sC[�caTW�EPCj��_j,c'g%�mXhX]¥;gaXm�Ws]caTWXm[Sg6¼^X_V1[CXmcJö÷¿�t è jJgajJRmV'�9P
T�g�sC[S¥]jJVE§qRrf�caX�PCjJ� � caPCjqsSgajV�c'X%XAl_jV9�,X_`-j�caPCT�g � V'Xm¡C�Wj`
RU[)¥�c'X�R_¥rôosSgic�caPCj � RUV9RU`ºj,c'jV9g1XmYqR;���ÎRUs]c'Xm[CX_`ºXmsSga�df
¼Lø%RUV'Td×�äÎ�?Xm¡ XS¨ �Jzmz_z ¿,tQù+jJlmjJVic'PCj�WjJg'g¨hË)[S¥]TW[C�È�mXhX]¥�j[ y
�,X]¥]TW[C��g¨uX � jV9RAc'XmV9g¨rRU[S¥ � RUV9RU`ºj,c'jV9g caPSRUcERU�W�UËSc caX_�mjcaPCjJV
T�g�R�¥CTnÐÈ�,sS�nc�c9Rmga×�RU[S¥6[Cjju¥Cg�§¤XmV'× ¨rc'Td`ºj_¨_RU[)¥�gaXm`ºj,c'Td`ºjJg
�WsS�9×~t £ PCj � V'X]�,jugag�XmY¤`bRUc'�9PCTW[C��caPSjbj[S�Xh¥CTd[C��Rm[S¥ÁcaPSj
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âETd�_sCV'j � �¯ù1jJ�,jugag'RUV'f³sSgajV�Td[�c'jV9Rm��c'TdX_[ÔY^X_VÀc'V'R_¥]TdcaTWXm[SRm�
���1g1RU[S¥;OQXm`È���1g

���úXmYÇcajJ[à¥]V9Rr§+gqcaPCj-�WTd[Cj�¡)jco§QjJj[;YLRmTd�WsCV'j�XmV�gisS�J�,jugag1XUY
X � caTW`-T�g'RAcaTWXm[ tÄâETd�_sCV'j � TW�d�WsSgicaV9RAc'jJg�c'PSRAcº§2PCjJ[sSgaTd[C�ÄR
caV9Rm¥CTnc'TdX_[SRU�+����¨�c'PCj�ËCcacaTW[C�Ó¡)jco§QjJj[ÖcaPCj�����¨�c'PCj�j[ y
�,X]¥]TW[C�àRm[S¥Óc'PCj � V'Xm¡S�djJ`*`6sSgic6¡ jÀ¥]X_[Cj	TdcajJV'RUcaTWlmj�Wfà¡hf
PSRm[S¥Ìt�û�TdcaP¯OQX_`È���1gJ¨�RUc6�WjJR_goc�c'PCjÈËScicaTW[C�ÄXUYqcaPCjÀj[ y
�,X]¥]TW[C��RU[S¥�caPCjÈ���ÎgaPCXmsC��¥�¡ jº¥]Xm[CjºRUsCcaXm[SXm`ºXmsSga�Wf�¡hf
caPSj6OQXm`È����t
ûÁj1`�s)gocqRmga×6§2PhfbR��mXhX]¥-ËCcacaTW[C��¡ j,co§¤jjJ[bcaPCj%j[S�X]¥]Td[S�
RU[)¥�caPSj1���ÖT�gE[CjJ�jJg'gaRmVaf�Y^X_V�c'PCj2gis)��,jugagEXmY R����%ü+ehX_`ºj
XUY�caPCj-Vajuý�sCTdV'j`ºjJ[_c9g+X_[à�mXhX]¥;jJ[S�,X]¥]TW[C�_g��Rm[�¡ j � X_gicas y
��RAcaju¥¯Y^Xm�W�dXA§2TW[C�ªc'PCj�c'PCjX_VafÖXUY�¡CsSTd��¥]TW[C�¡C�WX]�9×hgÄ¼���X_�W¥ y
¡ jV'�S¨ �Jz_�mz ¿�t�âSXmV�`ºX_gicEXmYSc'PCj2�,sCV'VajJ[�c����%g c'PCjqj[S�X]¥]Td[S�
`�s)goc+¡ j��9PCX_gaj[�gasS�9P	c'PSRAc2c'PCj�j,Í]T�goc'Td[S�b¡CsCTW�W¥]TW[C�b¡C�WX]�9×]g
¼Lpqp2¿qTW[�caPCj��mj[Sj�RUV'j���dX�gij�c'Xm�_j,caPSjV1Rm[S¥�[CXUc%g'�RUcic'jV'jJ¥
XAlmjJV�c'PCj�§2PCXm�Wj�goc'VaTW[C�St�¾1caPCjJVa§2T�gaj	c'PCj�caV9Rm¥]TdcaTWXm[SRm�qVaj y
�,X_`�¡CTW[SRUcaTWXm[;X � jV9RAc'XmV9gq§QX_sC��¥�Y^Vajuý_sSj[�ca�WfÀ¡SVajuRU×�s � caPSj
pqpõRU[S¥�caPCjb����§QX_sC�W¥�[CXUc�¡)jºRU¡S�dj�caX�¥]j,c'jJ��c�caPSj-�XmV y
V'jJ��c	pqpqg;¼Lø%RUV'Td×~¨ �Jz_z�¢ ¿,tÔ�+��giXRÁPCTW�mP³�WX]�RU�WTdcofÑXUY�caPSj
j[)�,X]¥]TW[C��PCjJ� � g�caPCj����ÎcaX;Ë)[S¥ªTdc'g�§qRrf�c'X��mXhX]¥ÓgiX_�ds y
caTWXm[)gt��ÔPSTd�_PÈ�dX]�JRU�WTncof-`ºjJRU[)g�caP)RAc¤ga`bRU�W�)�9PSRm[C�mjug8TW[bcaPSj
j[)�,X]¥]TW[C�Ó�djuRm¥ÑcaXªgi`bRm�d�+�9PSRm[C�mjug-Td[¯caPSj;j[S�Xh¥CjJ¥ÑcaV'jjmt
£ V'R_¥]Tnc'TdX_[SRU� ���ÔX � jV9RAc'XmV9g�gis)�9PÈRmg��VaX�gagaXAlmjJVERm[S¥b`6s]c'R y
caTWXm[�¥]jJ�mV9Rm¥]j%Xm[��dXA§Ô�WX]�Rm�dTdcofºj[S�Xh¥CTd[C��gq¡)ju�RmsSgij�TW[	c'PCTWg
gaTnc'sSRAc'TdX_[àc'PCjf�¡ jP)Rrlmj-�dTW×mj-V'Rm[S¥]X_`�gijuRUV9�9PÄRU[)¥à¥]X�[CXmc
� V'X]¥]sS�,jÀXUÒÌg � VaTW[C��§2PCT��9PPSRrl_jÈ`�s)�9PTd[¯�,X_`-`ºX_[§2Tnc'P
caPSjTWV � RUV'j[�c9gt
£ X;XAlmjV9�,X_`ºj�c'PCTWg � V'Xm¡C�Wj`þRm[S¥ÄcaX�PSj� � c'PCjÈsSgajVu¨ [Sj§
RU[)¥�`ºXmV'j�TW[�caj�W�WTd�_j[�c����¯`ºj,c'PCX]¥Cg�RUV'j�[Cju�,jugag'RUV'fmt £ PSjJgaj

×hTd[)¥;XUY����1g�gaPCXmsC��¥;¥]Xbc'PCj�`bRUc'�9PCTW[C� � V'X]�,jugag2¡ j,co§¤jjJ[
caPSj6jJ[S�,X]¥]TW[C�ÀRm[S¥�c'PCjº���ÿRUs]c'Xm[CX_`ºXmsSga�dfÓ¼ÇË)�St � ¿�¨ÌRm[S¥
gaPCXmsC��¥Á¡)j	`-X_VajbV'Xm¡SsSgoc�§2PSj[ªsSgajJ¥ÁXm[Ó¡SR_¥Ój[S�X]¥]Td[S�_gJt
£ §¤XÀ¥]TdÒ jJVajJ[�c�R �C� V'X_Rm�9PSjJg2c'X�gaXm�Wlmj�caPCjugij � V'Xm¡C�Wj`bg�RUV'j
R �S� �dT��Rm¡C�Wjm�ÑÆ�Tnc'PCjVÀcaPCjÁj[)�,X]¥]TW[C�¯�JRU[Ô¡ jÓ`ºXh¥CTnËSju¥ÔTW[
gasS�9P	R6`ºRm[C[CjJV�c'PSRAcqTncqT�gQjuRmgaTdjJV8Y^X_VqR�caV9Rm¥]TdcaTWXm[)RU�Ì���Ôc'X
ËS[S¥bcaPCj��,XmV'V'jJ��c¤p¤pqg�XmV8c'PCj����¹�Rm[È¡)j�Rm¥rôos)goc'jJ¥ºc'X�caPSj
� V'X � jVacaTWjJgqXmY caPSj�j[S�Xh¥CTd[C�)t
OQPSRm[C�mTW[C�c'PCjÁj[S�Xh¥CTd[C�Ö`ºjJRU[)g	V'jX_V'¥]jJVaTW[C�Óc'PCjÄV'j � Vaj y
gaj[�c'RUcaTWXm[ÄcaPSRUc�caPCjÈpqpÿRUV'jºgaPCX_Vic�RU[)¥Á��dX�giju¥�c'Xm�_j,caPSjVut
û�PCjJ[�caPCT�g?T�g ¥CXm[Cj�gasS�J�,jJg'giY^sC�d�Wfm¨rRqc'V'R_¥]Tnc'TdX_[SRU�����giPSXmsC��¥
¡ j�Rm¡C�Wj1c'X-¥]XºR6�mXhX]¥�ôoXm¡?t8Æ8ÍCRU` � �WjJg�Y^XmV¤caPCT�g¤�dTW[Cj�XUY�Vaj y
gajJRUV9�9PÑRmVajÀY^`È��RÖ¼���Xm��¥]¡)jJVa�Áj,cÈRm��tW¨ �uzmz v�¿�X_Vº��jJ`b���
¼LpqRm[S¥]fmX � Rm¥CP�f�Rrfj,c�RU��td¨ �uzmz_� ¿�tõû�PCjJ[$Rm¥AôosSgoc'Td[S�caPSj
���Îc'X;caPCj	j[S�Xh¥CTd[C�)¨ c'PCj�����`�sSgic�¡ j	RU¡C�Wjbc'Xà¥]j,c'jJ�,c
caPSj%�WTd[S×rRm�mj+¡ j,co§¤jjJ[bcaPSj�¥]TdÒ~jV'j[�c¤Rm�d�Wj�WjJgJt x sCV'TW[C�6R-���
V'sC[$[CjJ§þ�_j[CjJV'RUcaTWXm[SgÀRUV'j � V'X]¥]sS�jJ¥$R_��XmV9¥]Td[S�ªcaX¯caPSj
�_RUcaPCjJVaju¥È�WTd[S×rRm�mj�TW[]Y^XmV'`bRAcaTWXm[)gt £ PCjugij�×hTW[S¥CgqXUY��,X_` � j y
cajJ[�c-���1gÀ¼^jJ�u����¼Lø%RUV'Td×~¨ �Jzmz_z ¿,¨�p+¾+�á¼�ã�j�WTd×ARm[Ájc�RU��td¨
�Jz_zmz ¿i¿qRUV'j�RU¡C�Wj�c'X��U�WjJRmVa[��6c'PCj�gicaV'sS��c'sCVaj�XmY�caPCj�jJ[S�,X]¥ y
TW[C�St £ PSjf � V'Xh¥CsS�,jÈ[Sj§æTW[S¥]TWl�T�¥]sSRm�Wg-Rm�J�,X_V'¥]TW[C��c'X�caPSj
�WTd[C×ARm�mj8c'PCjf�¥Cj,caju��cE¡)jco§QjJj[�c'PCjq¥]TnÒ~jV'j[�c�RU�W�djJ�djugt�Z\[�caPSj
�,sSVaV'j[�c��Rmgajºgoc'sS¥]f�§¤jº§¤Rm[_c�caX�Y^X]�,s)g�Xm[ÄcaPCjbpqRrfmjugiT�RU[
X � caTW`-T�g'RAcaTWXm[�Rm�d�_XmV'Tnc'PC` ¼Lp+¾1�%¿-Y^X_V	RÁcajJ�dju�,X_`-`6sC[CT��R y
caTWXm[�c'VajJj�[Sj,co§¤XmV'×È¥]jJgaTd�_[ � VaX_¡C�djJ`�t
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£ PCT�g%gajJ�,caTWXm[Ä�mTWlmjJg%R	gaPCXmVac�¥CjJg'�,V'T � c'TdX_[�XUY�c'PCj6caV'jj�[Sj,c y
§¤XmV'×È¥]jJgaTd�_[ � VaX_¡C�djJ`éRU[)¥	c'PCj��9PCX�gijJ[	j[)�,X]¥]TW[C�St

� ��� ��I��Ä�����u�L� B��E>AGS��KL�h¬

âETd[)¥]Td[S�Ô�mXhX]¥õgiX_�ds]c'TdX_[Sg�Y^X_V�caPSjªcaV'jjª[Cjco§QX_Va×Â¥]jJgaTW�m[
� V'Xm¡C�Wj`æT�gqTW` � XmVac'Rm[�cQY^X_V¤`bRm[�fºË)j��¥CgqgisS�9P�RmgQc'j�WjJ�,X_` y
`�sS[CTW�JRAc'TdX_[Sg¨_�,Xm` � sCcajV9gJ¨AcaV9RU[Sg � XmVac'RAc'TdX_[6Rm[S¥º¥]TWgicaV'TW¡Cs]c y
TW[C�º[Cj,co§¤XmV'×]gt
��c'VajJj1[Cjco§QX_Va×-T�gQ¥]jËS[Cju¥ÈRmg¤R��Xm[C[Cju��c'jJ¥b�_V'R � Pb§2Tnc'P��
[CX]¥]jug�RU[)¥���� � �WTW[C×]gt £ PCjJVaj1RmVaj2[SX��dXhX � g8X_V�V'Td[C��g�TW[ÈR
caV'jj_t�p¤j,co§¤jjJ[6Rm[�f�co§¤X1[SXh¥CjJg�caPCjJVaj¤j,Í]T�goc9gEXm[C�Wf�Xm[Cj � X_g y
gaTd¡C�Wj � RUcaP�Y^XmV2c'PCj��SXA§�t £ PSj�RUTW`éXUYEcaPSj�¥]jJgaTW�m[ � VaX]�jJg'g
T�g1c'X�`-TW[CTW`ºTWgaj-caPCjºXAlmjJV'Rm�d�E�,X�goc�XUYQcaPCj-cajJ�dju�,X_`-`6sC[CT��R y
caTWXm[ÈcaV'jj1[Sj,co§¤XmV'× t £ PCj%�dX]�RUcaTWXm[bXmYÌcaPCj�[CX]¥]jJgJ¨_caPCj��djJlmjJ�
XUYEcaV9RAÐÈ��¡ j,co§¤jjJ[Àc'PCj�¥]TdÒ jJVajJ[�c1�dX]�JRAcaTWXm[)g¨CRm[S¥ÀcaPCj��X_gic
gicaV'sS��c'sCVajºXmY�caPSj-�WTW[CjJg�c'PSRAc��Rm[Ä¡ jºsSgajJ¥àY^XmV��,X_[SgicaV'sS��c y
TW[C�Èc'PCj6[Sj,co§¤XmV'×�RmVaj6�mTWlmj[ t%âCX_V1Y^sS�nËS�W�WTd[C�ÀcaPSj-¥]jJ`bRU[S¥Cg
¡ j,co§¤jj[ÑcaPCj�[CX]¥]jugº¥]TnÒ~jV'j[�cº�dTW[CjÀcof � jug6§2TdcaP³¥]TdÒ jJVajJ[�c
�R � Rm�Tnc'Tdjug�RU[S¥Ó�X_gic'g�RUV'jbRrlARUTW�WRm¡C�dj_t £ PCjÈ�,X�goc�XmYqR��WTd[Sj
�,X_[SgaTWgic'g�XUY1R�ËCÍ]ju¥giP)RUV'jbY^XmV6Td[Sgic'Rm�d�WTW[C��c'PCj	�WTd[SjÀRU[)¥ªR
�Wj[C�mcaPÖ¥Cj � j[S¥]jJ[�cºgaPSRUV'jmt £ PCj�Xm[C�Wfª¥]jJgaTd�_[lARUV'TWRm¡C�WjÈTWg



caPSj�gicaV'sS�,casCV'j%XmY?caPSj%c'VajJjmt £ PCj�goc'Vas)��casSVaj�TWg¤V'j � V'jJgaj[�c'jJ¥
¡hf;caPSj � VasSj,Y^jV'[hsC`�¡ jVb¼^ËS�St � ¿%Rm[S¥Á¥]jJg'�,V'Td¡ jJg�¡ j,co§¤jjJ[
§2PCT��9P�[CX]¥]jJgÀTW[�caPCjà[Cj,co§¤XmV'×¯R�dTW[C×¯TWgÀjJgic'Rm¡C�dT�gaPCjJ¥³X_V
[CXmcJt��2YÇc'jV-¥]j,c'jV'`-TW[CTW[C��c'PCjÈ�WTd[S×hg�¡)jco§QjJj[ªc'PCjÈ[CX]¥]jug¨
caPSj�XAlmjV9RU�W���SXA§ÂXAlmjVqjuRm�9P��dTW[C×�TWg+�JRU���,sC��RAc'jJ¥�RU[S¥�Rº�WTd[Sj
§2TdcaP�c'PCj-[Cj,Íhc%PSTd�_PCjV�RrlARUTW�WRm¡C�dj6�R � Rm�,Tdcof�TWg�Rmg'gaTd�_[CjJ¥�c'X
caPSj��dTW[C×~t £ PCj�XAl_jV9RU�W� �X_gic+XUY c'PCj�[Cjco§QX_Va×bT�g+�JRU���,sC��RAc'jJ¥
¡hf�gisS`-`ºTW[C��s � caPCjb�,X�goc9g�XUYQRm�d���WTd[SjJg�XAlmjJV�Rm�d��j,Í]T�goc'Td[S�
�WTd[C×]gJt
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£ PCj � V'sCj,Y^jJVa[hsC`6¡)jJVQP)RmgQcaPCj�V'j`bRUV'×ARU¡C�Wj1¡ j[Sj,ËCc2c'PSRAc2Tdc
V'j � V'jJgaj[�c'g�caV'jjJg�Xm[C�WfºRU[S¥-c'PSRAcqRU�W� � X_g'giTW¡C�Wj+caV'jjug��JRU[b¡ j
V'j � V'jJgaj[�caju¥È¡hfÀR � V'sCjY^jV'[�sS`�¡ jVut

Z\[$R_¥C¥]TdcaTWXm[ÔRU�W�%caV'jjJgÀRUV'j
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âETd�_sCV'j � ���Âc'VajJjm¨hTdc'g � V'sCj y
Y^jV'[hsC`�¡ jV�RU[S¥¯c'PCjÄ�XmV'Vaj y
g � X_[S¥]TW[C�º¡CTnc9goc'VaTW[C�

V'j � V'jJgaj[�caju¥¯jJý�sSRU�W�WfmtÊù1X
V'j � RmTdV�X � jV9RAc'XmV9g1RUV'j�[SjJ� y
jJg'g'RUV'fÖ§2PCjJ[$sSgaTW[C�³���%gt
Æ8l_jV'f � X�gagaTd¡S�djÏ[hsC`�¡ jV
V'j � V'jJgaj[�c'g�R¯c'VajJjÓRm[S¥ÂTWg
lARU�WTW¥Á¼ÇË)�St � ¿,t
k [CY^XmVacasC[SRUcajJ�df_¨�caPCj � V'sCj y
Y^jV'[hsC`�¡ jV1PSRmg¤c'PCj�`bRAôoX_V
¥]V9Rr§2¡SRm�9×�c'PSRAc�c'PCjb�dX]�JRU� y
Tdcof-XmYÌcaPCj�j[)�,X]¥]TW[C��T�g¤�dXA§
RU[)¥�TWVaV'j�_sC�WRmV XAl_jV�caPCj¤j[ y

caTWV'j+giX_�ds]c'TdX_[-g � R_�,j�¼ è XmcaPC��RUsCY~äõ��Xm��¥]¡ jV'�S¨ �uzmzmz ¿�tE¾%[S�df
Y^XmVqgic'RUV¤[Cjco§QX_Va×]g¤¥]X6ga`bRU�W�~�9P)RU[C�_jJgQXUYÌcaPSj � VasCjY^jV'[hsC` y
¡ jV	�WjJR_¥ÖcaXÑga`bRU�W�1�9PSRU[S�mjJgÈTd[³c'PCj�j[)�,X]¥]jJ¥¯c'VajJjmtõâCX_V
RU�W�qXUc'PCjV-[Cj,co§¤XmV'×]g�RÁgi�WTW�mP�ca�Wfª¥]TnÒ~jV'j[�c � V'sCj,Y^jJVa[hsC`6¡)jJV
XUYÇc'j[�V'j � V'jJgaj[�c9gÈRª�,X_` � �djcaj�Wf³¥]TnÒ~jV'j[�c	[Sj,co§¤XmV'× tõ�1g
RbV'jJgasC�dc+caPCj � V'sCj,Y^jJVa[hsC`6¡)jJV1�RmsSgijug � V'Xm¡C�Wj`bg+Y^XmV%RÀ���
RU[)¥�giju¥]sS�jJg2c'PCj-sSgijJV+c'XÀgic'RUVac%×h[CX_¡�co§2TW¥S¥]�dTW[C��sC[�caTW��PSj
T�g2gaRUcaT�goËSju¥�§2Tnc'PÀc'PCj�V'jJgasC�nc9gt
£ PCj � VasCjY^jV'[hsC`�¡ jV8Tdc'gaj�dY?T�g8R�[hsC`�¡ jVQ§2Tnc'P!�"� � ¥]TW�mTdc'g
XUY ¡SRmgaj#�ÈY^XmV8R1caV'jjq§2TdcaP$�	[CX]¥]jugt�âCX_V�XmsCV�TW[hlmjJgicaTW�_RUcaTWXm[
caPSj � VasSj,Y^jV'[hsC`�¡ jV2T�gqV'j � V'jJgaj[�caju¥ÀR_g2R-¡CTnc9goc'VaTW[C�)t
�á�_X�X]¥�¥]juga�VaT � c'TdX_[¯XmY�caPCjÁ�,Xm[)goc'VasS�,caTWXm[³XUY�c'PCj � V'sCj y
Y^jV'[hsC`�¡ jV��Rm[�¡)j�Y^XmsC[)¥;Td[Äã�RU�W`-jJV1RU[)¥;å�jV9giPCjJ[h¡SRUsC`
¼ �uzmzm| ¿�t
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âCX_VXmsSVªTd[hlmjugoc'Td��RAc'TdX_[ÿ§¤jÔ�,X_` � RUV'jÑc'PCjÔj,ÐÈ�TdjJ[S�,fÿXUY
caPSj�pqRrfmjJgaT�RU[�X � c'Td`ºT�gaRUcaTWXm[;RU�W�mX_VaTdcaPC`*¼Lp+¾1�%¿�¼�ã�j�WTd×ARU[ ¨
�Jz_zmz ¿�§2Tnc'PÑR;`ºX]¥]TnË)jJ¥Ì¨8�VaX�gagaXAlmjJV�¡)RmgajJ¥�¼^Ã��¹Å)¿�Æ8lmX y
�Ws]caTWXm[�e�c'V'RUcaj�_fà¼Lp�.R_�9×	äÿe]�9Ph§¤j,Y^jJ��¨ �uzmz�{ ¿QRU[S¥�RºgiTW` � �Wj
��j[Sj,caT����+�W�mX_VaTdcaPS`�t

) ��� ��� «0/ �L¬1��KL�;���hB���Hu�� « K��)G)>A�^HJIE¬

£ PCj;gaTd` � �Wj����Ï¼�eC���%¿-T�g-¡SRmgajJ¥ÑXm[¯��X_�W¥C¡)jJVa�32 g-¡SR_giT��
TW` � �djJ`-jJ[�c'RAc'TdX_[	¼���X_�W¥C¡)jJVa�)¨ �uzm�_z ¿�t ûÁj8`�sSgic c'j�W�mc'PCj2���
caPSj � VaX_¡SRU¡STd�WTncofÖXUY��,V'X_g'giXAl_jV-RU[S¥¯`�sCc'RAc'TdX_[�RU[S¥¯§2PSRUc
×hTd[)¥	XmYEgaj�WjJ��c'TdX_[ÀRm[S¥	V'jJ�Xm`6¡CTd[)RAcaTWXm[�ga�9PSj`ºj�gaPCX_sC�W¥À¡ j
sSgajJ¥Ìt�Z\[bRU�W�SX_sCV8V'sC[Sg�§¤j2sSgaj2caX_sCV'[SRU`ºj[�c�gaj�WjJ�,caTWXm[?t�âCX_V
V'jJ�,X_`�¡CTW[SRUcaTWXm[ºjTdcaPCjJV�X_[Cj y � X_Td[�c�X_V8sC[CTdY^XmV'`Î�,V'X_g'giXAl_jV�TWg
sSgajJ¥Ìt £ PCj��,V'X_g'giXAl_jV�V9RAcaj%§¤R_g8[CX_Va`bRm�d�Wf6gaj,cQcaX � RU[S¥º[SX
`�sCc'RAc'TdX_[À§qRmgqs)giju¥Ìt

) ��� ��� « B��1� G)K�M Hu�LG B / HJ>r@CHJ�h��,

£ PCjÑ¼LÃÓ�»Å ¿ÈÆ�lmX_�ds]c'TdX_[Ôe�caV9RAc'j�mfõ¼LÆ¤eC¿ � V'X]¥]sS�jJgÈ[Sj§
�mjJ[CjV9RAc'TdX_[Sg�`bRUTW[C�dfÄ§2Tnc'Pª�,V'X_g'giXAl_jV�RU[S¥Ä[CXUc�`6s]c'RUcaTWXm[?t
p¤jJ�JRUsSgaj�c'PCjÄ�WX]�Rm�dTdcof³XUY�c'PCj � VasCjY^jV'[hsC`�¡ jV�j[S�X]¥]Td[S�
T�g1�WXA§�¨ÌRÈ`�sCc'RAc'TdX_[à¡SR_giju¥�R �S� VaX�Rm�9P�§¤XmsC��¥�V'jJgasC�dc%`ºXmV'j
XUYÇc'j[6Td[-R1V9RU[S¥CXm`õV'RUcaPCjJV?c'PSRU[-R � V'jJ�TWgajQgajJRmV'�9P t?Z\[�juRm�9P
�mjJ[CjV9RAc'TdX_[	ÅÀTd[S¥CTdlhT�¥]sSRU��g¤RUV'j1�,V'jJRUcajJ¥È¡�f-V'jJ�,X_`�¡CTW[SRUcaTWXm[
¼^sS[CTnY^X_Va` XmVbX_[Cj y � X_Td[�cÈ�,V'X_g'gaXAlmjV�¿�Rm[S¥¯`�s]c9RAc'TdX_[ÑY^V'Xm`
caPSj�Ã � RUV'j[�c+TW[S¥]TWl�T�¥]sSRm�WgJt £ PCj[�c'PCj�[CjJ§úÅ;TW[S¥]TWl�T�¥]sSRm�Wg
RUV'j+jÍ]Rm`ºTd[Cju¥ÈRU[)¥ºcaPCj%Ã;¡)jugoc2RUV'j1�9PCX�gijJ[ºY^VaX_`æRU�W� Å1��Ã
TW[S¥]TWl�T�¥]sSRm�WgJtº¾%[Sjº�Xm[SgajJý�sCjJ[S�,j-XUYQcaPCT�g�gicaV9RAcajJ�mf�T�g�caPSRUc
RÄXm[S�j	Y^X_sC[S¥Ö�mXhX]¥giX_�dsCcaTWXm[Ö�JRU[ÖXm[C�Wfª¡)j�V'j � ��Rm�jJ¥ª¡hf
¡ j,cic'jV1gaXm�Ws]c'TdX_[Sgt

) ��� � � ��I��54-@6,)���J��@CB87��EHJ��¬���u@]Hu�LG B « K��)G)>A�^HuI�¬

£ PCj�p+¾1�ª`�s)goc ¡ j�c'Xm��¥�caPCj � X � sC��RAcaTWXm[�gaTW°j9��¨ucaPCjQ`ºRUÍ y
TW`�sC`ß�djJ[C�Uc'P;:ÀXUY�caPCj�p¤sCTW��¥]Td[S�ºp¤�WX]�9×hgJ¨hcaPSj � jV9�,jJ[�c'RU�_j
XUY � RmVajJ[_c9g2RU[S¥ÀXUÒÌg � VaTW[C�bRU[)¥	c'PCj�caPSVajugiPCX_�W¥=<2Y^X_VqËCÍ]Td[S�
caPSj6RU�W�Wj�WjJg%Td[;c'PCj��_j[Cj_t1ZÕc�cajJVa`ºTW[SRAc'jJgJ¨)§2PCjJ[àRU�W��RU�W�djJ�djug
RUV'j�ËCÍ]jJ¥�Rm[S¥�caPCj � X � sC��RAcaTWXm[�T�g1�Xm[hlmjJVa�_jJ¥Ìt�Z\[�Rm�d�?V'sC[Sg
caPSj6c'VasS[S�RUcaTWXm[ÓgijJ�dju��caTWXm[Ä§2Tnc'PÁR � jV9�,jJ[_c9RU�_j�XUY � RUV'j[�c9g
>5? { w�@æ§qRmg1sSgiju¥Ìt £ PSj�§QX_V'gic { wA@�XUY�caPSj � X � sC��RAc'TdX_[
RUV'j�Vaj � �WR_�,ju¥ª¡hfÓcaPCj�XUÒÌg � VaTW[C�)tÑâCX_V6c'PCj��djJ[C�Uc'PÑXmY1caPSj
pqpqg�jJý�sSRm��caX�°JjV'Xª¼^[CX�TW[�cajJV'R_��caTWXm[)g�¡)jco§QjJj[ÓcaPSjb¡CTnc9g'¿
caPSjqp+¾1�ÖgaPCX_sC�W¥6¡ jPSRrl_jQ�WTd×_j¤R�gaTd` � �Wj+���¯§2Tnc'P6sC[STnY^X_Va`
�,V'X_g'gaXAlmjV�RU[S¥-R � VaX � X_Vic'TdX_[SRU�hgaj�WjJ��c'TdX_[6g'�9PCj`ºj_tE�¯`ºXmV'j
�,X_` � �djcaj�¥]jJg'�,V'T � caTWXm[ÀXUY c'PCj�RU�W�mX_VaTdcaPC`æ�JRU[	¡ j�Y^XmsC[)¥	TW[
ã�j�WTW×rRm[Àjc1RU��td¨ �uzmz_z t

) ��� =�G)M�>ÀBE��HCB�GS>-D¯�����u�L� BE�E>AGS��KL�h¬F�

¾%sCV6[Cj,co§¤XmV'× � V'Xm¡S�djJ`ºg6RUV'j	¥]jJVaTWlmju¥ÁY^VaX_`*R;V'jJRm� y §¤XmV'�W¥
� © y [SXh¥Cj � VaX_¡C�djJ`5Y^V'Xm`�Rª�Xm` � Rm[�fÑ§2Tnc'P��dX]�RUcaTWXm[SgbRm�d�
XAlmjJV6��jV'`bRU[hfmt £ Xà`ºRm×mjÈX_sCVº�Rmgaj	gicasS¥CfÁ`ºX_VajÈV'j � Vaj y
gaj[�c'RUcaTWlmj�§Qj;P)Rrlmj;�9PCX_gaj[ÖY^XmsSVÈ¥]TnÒ~jV'j[�c	¥]jugiTW�m[ � V'Xm¡ y
�Wj`bg��âETWV'gic2§Qj�PSRrlmj�R � © y [CX]¥]j � VaX_¡C�Wj`æ§2TdcaP�RU�W�~caV9RAÐÈ�
j[)¥]Td[S��TW[Ó[CX]¥]j � tºZ\[ÁcaPSjÈgiju�,Xm[)¥ � V'Xm¡S�djJ`�¨ Xm[CjºXUY¤caPSj
[CX]¥]jug�T�g8V'j`ºXAlmju¥bRU[S¥bgaXm`ºj�Rm¥C¥]TdcaTWXm[)RU�Cc'V'RUÐÈ�2TWg¤Rm¥S¥]jJ¥Ìt
£ PCj�caPSTdV9¥ � VaX_¡C�Wj`5sSgajJgbRÁ`ºX]¥]TdËSjJ¥³�,X�goc y Y^sS[S��c'TdX_[ÑY^X_V
caPSj6�WTd[SjJgJt�âETW[SRU�W�Wf;§Qj6�dXhXm×;RUc�R � © y [CX]¥]j � VaX_¡C�djJ`á§2Tnc'P
caV9RAÐÈ��¡ j,co§¤jj[;Rm�d�Ì[CX]¥]jugt
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£ PCT�g � V'Xm¡C�Wj`éTWg¤c'PCj�XmV'Td�_Td[)RU�Ì¥]jJgaTW�m[ � VaX_¡C�Wj`�t
�+�W� �r{ ¡SV'Rm[S�9PÿXmÐÈ�,jJg�¼L[CX]¥]j �

âETW�msCV'j-vS��PNQSRUT�RWVYX[Z6\
T^][VY_$`aVcbed6b^VYf6X[QCgih

caX � ©�¿b�,X_`-`6sC[CT��RUcaj�X_[C�df¯§2TdcaP
caPSjÀPCjuRm¥Cý�sSRmVic'jV�¼^[CX]¥]j � ¿�tÓâCX_V
caPSj¯�X_gicÁgicaV'sS��c'sCVaj¯§¤jÑsSgajc'PCj
�,X�goc¤`ºXh¥Cj�~XUYÌc'PCj���jJVa`bRm[ £ jJ�dj y
�,X_` Y^V'Xm` �Jz_z ©St £ PCj��,X�gocªXUY
V'j[�caTW[C�ÔR³�WTd[CjÖ¥]j � j[S¥Sg�Xm[Âc'PCj
�Wj[C�mcaP³RU[S¥ÑcaPCj;�JR � R_�,TdcofªXUY+c'PCj
�WTd[C×~t �1�WgaX5Y^X_V�TW[Sgic'Rm�d�WTd[S� R
�WTd[C×�gaXm`ºj�`ºXm[CjJfÀ`6sSgoc%¡)j � RUT�¥Ìt
ã�X_g'gaTd¡C�Wjª�WTd[CjÖ�R � Rm�,TdcaTWjJgàRUV'jÑ© |
×]p¤Tnc,}AgJ¨ {C�u� ×]p¤Tnc,}Ag¯RU[S¥ � ¨ w |_�
¦�p¤Tdc�}AgJt £ PCj�X � caTW`ºRm�1gaXm�Ws]caTWXm[
Y^XmV caPCT�g � VaX_¡C�Wj`Î¼ÇËS�)t�v_¿?TWg�©mw �m� v
x ¦Ä}r`ºXm[�c'P?t £ PCj��,X_` � �djÍ]TncofÈXmY c'PCj � V'Xm¡C�Wj`�T�g2�WXA§�t
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ZÕY1X_[Cj	[CX]¥]j�T�g6�Wj,YÇcºXmsCc-RU[)¥ÑgaXm`ºjÀR_¥C¥]TdcaTWXm[SRm��c'V'RUÐb�	TWg
Rm¥S¥]jJ¥Ì¨qË)[S¥]TW[C�c'PCjà¡ jJgic�gaXm�Ws]caTWXm[�T�g	RÑ�dTdcic'�djÄ¡CTdcÀ`ºXmV'j
TW[�l_Xm�Wlmju¥bcaP)RU[�Td[ � V'Xm¡S�djJ` � t
ûÁj�Td�W�ds)goc'V'RUcaj³Td[ÿËS�_sCVaj � caP)RAc

âETW�msCV'j | ��PNQSRUT�RWVYX[Z6\
T^][VY_$`aVcbed6b^VYf6X[QCgml

jJR_�9P � VasSj,Y^jV'[hsC`�¡ jV6TWg�j[S�X]¥]jJ¥
RmgÄR³¡CTW[SRUV'f¹¡STnc9goc'VaTW[C�St £ PSjV'j y
Y^XmV'jõ§Qjú�JRU[��mjcÔTd[hlARU�WTW¥ÉgaXm�Ws y
caTWXm[)gt[n £ PCj � V'Xm¡)RU¡CTW�dTdcofàXmY2�mj,c y
caTW[C�úRm[ÿTW[hlrRm�dT�¥Î¥]TW�mTdcTWgRm¡)X_s]c
nnpo ? ©rq �m{ @Ètºû�TdcaP � v�¥]TW�mTdc'g�Td[
jJR_�9P � VasSj,Y^jV'[hsC`�¡ jV�c'PCj � V'Xm¡)R y
¡CTW�dTdcof�XmYS�mjcicaTW[C��R1lARm�dT�¥�¡STnc9goc'VaTW[C�
T�gÊRU¡ XmsCcÿwrq z v ¢U{ nps ? | vrq � @	t
Z\[hlARU�WTW¥ � VasSj,Y^jV'[hsC`�¡ jV9g�RUV'jàV'j y
� RmTdV'jJ¥»¡hfúgaPCTdYÇcaTW[C�$c'PCj¯PCTd�_PCjJgic
XmV9¥]jJV�¡CTdcEY^VaX_` � caX�w2c'X%�_j,c�lARU�WTW¥
[hsC`�¡ jV9gJt £ PCT�g��RmsSgajJg�c'PCjbj[S�X]¥]Td[S��caX�¡ jÈR��dTdcic'�djÀ¡CTdc
`ºXmV'j��,Xm` � �WT��RAc'jJ¥�RU[)¥À¥]T�gaVas � caTWlmj�RU[)¥	`bRU×_jJgqTdc+PSRUV9¥]jJV
Y^XmVqc'PCj�����t
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Z\[6caPCT�g�ga�j[SRmVaTWX6¼^ËS�St { ¼�R_¿a¿?c'PCj2�,X�goc9g Y^X_V�Td[Sgic'Rm�d�WTW[C��R1�WTd[Sj
T�g�Xm[C�Wf � w�@ßXUY�c'PCjb�,X�goc9g%TW[ � VaX_¡C�Wj` � t £ PCjV'j,Y^X_Vaj6caPSj
�,X�goc�XUY~R��dTW[C×�T�g�`bRUTW[C�df6¥]j,c'jV'`-TW[Cju¥�¡hf�caPSj2�djJ[C�Uc'P6XmYScaPSj
�WTd[C×]gJt�ø+j[)�,j�caPCj�X � caTW`bRU�?gicaV'sS��c'sCVaj�T�gq`-X_Vaj%�dTW×mj�R6`ºTd[ y
TW`�sC`�g � RU[S[CTd[S�	c'VajJjmt�ZÕY8c'PCjb�,X_gic%XmY8caPSj-�WTW[C×;§QX_sC��¥�¡ j
¥]jcajV'`ºTd[SjJ¥bX_[C�dfº¡hf-caPCj%�djJ[C�Uc'PÈXUYÌc'PCj��dTW[C×~¨]RU[S¥bTdYÌcaPSjV'j
§qRmg8X_[C�Wf-X_[Cj � X_g'gaTd¡C�Wj%�JR � R_�,Tdcofm¨_caPCj�X � caTW`ºRm� gaXm�Ws]c'TdX_[ÈTWg
caPSj2`-TW[CTW`�sC`Îg � RU[C[STd[C��c'VajJjmt8¾1caPCjJVa§2T�gajQc'PCj � V'Xm¡S�djJ`úTWg
w^xzy Q{fA][_�|}bW~�RUTWb^][_A�=hchYhYh�QC_A�CV���QCRuT y Q�_6V��6Q�_�Z6g�fMQSb�h����

fAZ�T9T y QSb^Q�|�b^QuVY_6X�~(h���_AV���QCRC�

� |-�zd6b^VcfAX[QCgK� � fM�Nd�b^VYf6X�QSg��

âETd�_sCV'j { ��¾ � caTW`bRU� gaXm�Ws]caTWXm[)g¤Y^XmV � V'Xm¡C�Wj`ßv-Rm[S¥ |

j,ÍCR_��ca�WfÈ�WTd×_j � VaX_¡C�Wj` � t
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Z\[ � V'Xm¡S�djJ` | ¼^ËS�St { ¼^¡ ¿i¿�c'PCjÀ¥Cj`bRU[S¥Ó`bRUcaV'TnÍÓTWg-�,X_` y
� �Wj,c'j�WfÈËS�W�dju¥Ìt8p¤j,co§¤jjJ[ÀjJlmjV'fb[CX]¥]j{��Rm[S¥!�ºj,Í]T�goc9g+gaXm`ºj
caV9RAÐÈ�mtàp¤j,co§¤jj[Óc'PCjÈY^X_sCV�PSjJRm¥Sý_s)RUVacajV9gÈ¼L[CX]¥]j � ¨ � ¨�v
RU[)¥ | ¿Ec'PCj2caV9RAÐÈ�2T�g8sS[CTnY^X_Va`º�Wf-¥CTWgicaV'Td¡Ss]caju¥º¡)jco§QjJj[ �m{ ©
×]p¤Tnc,}Ag-RU[S¥ {C�u� ×]p¤Tdc�}AgJtÓÆ8lmjJVafÄXUc'PCjV-[CX]¥]j��,Xm`º`6sC[CT y
�RUcajugº§2Tnc'PÑc'PCj�Y^XmsCVbPSjJRm¥Sý_s)RUVacajV9g-RU[S¥¯PSR_g-RÁsC[STnY^X_Va`
¥]jJ`ºRm[S¥¡ j,co§¤jjJ[ÖwÄRU[S¥ {]�u� ×hp¤Tdc�}Ugt £ PCT�g6¥Cj`bRU[S¥ÑTWg
g � �dTdcbTd[�c'XÄc'PCj;PCjuRm¥Cý�sSRmVic'jV9g6RUcbRÄV9RAcaTWXÁXUY�wSt | ¨QwSt vÁwCt �
RU[)¥ªwCt � Y^XmV�caPCjÀ[CX]¥]j � ¨ � ¨�v�RU[S¥ |A� tàp¤jco§QjJj[RU�W� �r�
¡CV9RU[S�9PªXmÐÈ�,jJg�caPSj�¥]jJ`bRU[S¥ªXmY2caPCjÀcaV9RAÐÈ�	TWg6sC[CTdY^XmV'`º�df
¥]T�goc'VaTW¡Cs]c'jJ¥�¡ j,co§¤jjJ[ÔwRU[)¥�© | ×]p¤Tnc,}AgJt £ X`bRU×_j;caPSj
� V'Xm¡C�Wj` `ºXmV'j�V'jJRm�dT�gicaT��	co§¤XªRm¥C¥CTnc'TdX_[SRU�+�WTW[Cj�cof � jugÈRUV'j
RrlARUTW�WRm¡C�WjmtEZÕc¤T�g � X_g'gaTd¡C�Wj%caX�s)gij�R��WTd[Sj%XmY �u�U� ×hp¤Tdc�}UgQRm[S¥
| w z ©1×hp¤Tdc�}Ug�§2Tnc'P�co§2T��,j¤caPSj+�,X_gic�XUY R�© | ×]p¤Tnc,}Ag�Vajug � t�caPSj
� w |_� ×]pQTdc�}Ugq�dTW[Cj_t
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£ PCT�g�giju��caTWXm[ � V'jJgaj[�c'g��,X_` � s]cajJVÀjÍ � jV'TW`-jJ[�c'g�Td[hl_jJgicaT y
�_RUcaTW[C�ÁcaPCj � jVaY^XmV'`bRU[S�jÀXmY%c'PCj�¥]TdÒ jJVajJ[�cÈX � c'Td`ºT�gaRUcaTWXm[
`ºj,c'PCX]¥Cgt £ PCj��mX_Rm�QT�gº[CXmc6c'XàËS[)¥ÑjÍ]R_��c'�dfÓc'PCj��iX � caT y
`bRU��� � RmV'Rm`-jcajJVÈgijcicaTW[C��g¨2¡CsCcÀ`ºXmV'j�caXÖPSRrlmj�Rª��dX�gijJV
�WX�X_×�RAc	c'PCjÁVaX_¡CsSgica[CjugagJt £ XÑ�_j,cÀ`ºX_Vaj��_j[CjJV'Rm�dTdcofm¨+Rm�d�
Y^XmsSVq¥CTnÒ~jV'j[�c2X � c'Td`ºT�gaRUcaTWXm[�ga�j[SRmVaTWX_g�¼ | t � ¿�RmVaj�goc'sS¥]TWjJ¥Ìt
âCX_V�X � caTW`ºTWg'RAc'TdX_[b§Qj2sSgaj+c'PCj1gaTd` � �Wj���jJ[Cj,c'TW�1�+�W�mXmV'TdcaPC`
¼�eS���%¿�¨_R%�VaX�gagaXAlmjJV y ¡SRmgajJ¥�Æ8l_Xm�Ws]caTWXm[ºe�caV9RAc'j�_fº¼�ÆQeC¿ERm[S¥
caPSj1pqRrfmjJgaT�RU[-X � c'Td`ºT�gaRUcaTWXm[bRU�W�mX_VaTdcaPC`ß¼Lp+¾+��¿EY^V'Xm`ÿgasC¡ y
gajJ��c'TdX_[ | t � t
��� V��6Q=h$][R�T y Q�g{VcRUT{][g{dMVcbWTp|c_�T{_6V��6Q!|�_��5�-�Y��Vc`#T y Q

TWbp|� ���Vc`eT y Q$f�bp|c_6� y QCR�QC_A�6R�T y QSb^QY�
]�_�_AV���Q�l��Y�-�¡Vc`#T y Q
TWbp|� ��uQC_���RC��|�_��¢RWV�VY_3�



£ PCj�gajJ�,caTWXm[�gic'RmVic9g2§2Tnc'PàRÈ¥]juga�VaT � c'TdX_[�XmY�caPCj6X � c'Td`ºT�gaR y
caTWXm[ � RUV9RU`ºj,c'jV9gt £ PCj[�c'PCj � jVaY^XmV'`bRU[S�j�XUY�caPCj-giTW` � �Wj
���ÂTWgq�Xm` � RUV'jJ¥	§2Tnc'P	c'PCj�j,ÐÈ�,TWj[)�,fbXUY�caPCj�ÆQeÌt £ PSRAcqTWg
Y^Xm�W�WXA§Qju¥b¡hfÈRU[	TW[hlmjugoc'Td��RAcaTWXm[	XUY?c'PCj � jVaY^XmV'`bRU[S�j%XmY?caPSj
p+¾+��tE�1�WgaXÄgaXm`ºj � RUV9RU`ºj,c'jV�co§2TW¥C¥C�dTW[C�àT�gº¥]Xm[SjÈcaXÄ�mjc
RU[ºT�¥]jJR�XmY~caPCj2V'Xm¡Cs)goc'[CjJg'g�XUY caPSj+X � c'Td`ºT�gaRUcaTWXm[º`ºj,c'PCX]¥Cgt
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p¤jJ�JRUsSgaj;XUY�c'PCj�PCTW�mP$�Xm` � �Wj,Í]TdcofÑXUY�c'PCj � V'Xm¡S�djJ`óRm[S¥
caXÀ�_RmTd[�gic'RUcaT�goc'TW�JRU� jJlhTW¥]jJ[S�,j�Y^VaX_`�caPCj6VajugisC�dc'gJ¨ � wmwºV'sC[Sg
§¤jV'j � jJViY^X_Va`ºju¥�Y^XmV1juRm�9P � RmV'Rm`-jcajJV1gijcic'Td[C�)t £ PCj�V'sC[Sg
cajJVa`ºTW[SRAc'jJ¥ÓRAYÇc'jV��Xm[hlmjJVa�_j[S�jm¨~XmV�TnYq[CX��,X_[hlmjV'�mjJ[S�,j6TWg
� X_g'giTW¡C�Wjm¨ RUYÇcajV � wmwÀ�mjJ[CjV9RAc'TdX_[SgJt s £ PCj � X � sC��RAcaTWXm[ÓgaTd°Jj
T�gqlrRmVaTWjJ¥	Y^V'Xm` � wmw_w�caX ¢m{ w_w�TW[S¥]TWlhTW¥]s)RU��gp¤_t
Z\[��+¡CsSRm�dTÌjc+RU��tq¼ �Jz_z_{ ¿8Tnc2§qRmgqgaPCXA§2[Èc'PSRAc2Rb���¹§¤XmV'×]g
§¤j�W��Xm[Óc'PCj � V'sCjY^jV'[�sS`�¡ jV�jJ[S�,X]¥]TW[C�;Y^X_V�Xm[Sj y � X_Td[�c�X_V
sC[CTdY^XmV'`��VaX�gagaXAlmjJVJt�%gº§Qj��mjc-c'PCj;¡ jJgicºV'jJgasC�dc'g-sSgaTd[S�
caX_sCV'[SRU`ºj[�c�gijJ�dju��caTWXm[6§QjQsSgaj�c'PCTWg�gaj�WjJ�,caTWXm[�g'�9PCj`ºj¤§2Tnc'P
R�caX_sCV'[SRU`ºj[�c�gaTd°JjqXUY?vCtEZ\[-caPCj�¼LÃ%��Å)¿8Æ8lmX_�dsCcaTWXm[be�caV9RAc y
j�_f-caPCj�giTW°j�XUY caPCj � RUV'j[�c9g�Ã�T�gQjJý�sSRU� c'X�caPSj�gaTd°Jj%XmY?caPSj
XUÒÌg � VaTW[C��Å?t�âCX_V+c'PCj-p+¾1�»c'PCj�ËScicajugoc { w�@éXUY�caPSj � X � y
sC��RAc'TdX_[ÓRmVaj-c'VajuRAcaju¥ÓRmg � RmVajJ[�c'gJt £ PCjÈXmÒ~g � V'Td[C��V'j � ��Rm�j
caPSjÀ§¤XmV9goc { wA@þXmY2caPCj � X � sC��RAc'TdX_[Td[ÖjJR_�9Pª�mj[SjV9RAcaTWXm[ t
£ PCj1caPCV'jJgaPCXm��¥!<QTWg¤gijc�c'X�wrq w � t £ PCj%`bRAÍ]Td`6sC`��djJ[C�Uc'P(:
XUY caPCj�pQsSTd��¥]TW[C�-p¤�WX]�9×hg�TWgqgaj,cQcaXºwr¥ � ¥ � ¥av�XmV { t £ PCj%`�s y
c'RUcaTWXm[ÀV'RUcaj%Y^XmVQcaPCj�eC���õRU[)¥bcaPSj�Æ¤ebT�gqgijcQc'X6°JjV'XSt�âCX_V
V'jJ�,X_`�¡CTW[SRUcaTWXm[ºjTdcaPCjJV�X_[Cj y � X_Td[�c�X_V8sC[CTdY^XmV'`Î�,V'X_g'giXAl_jV�TWg
sSgajJ¥ÌtÀâCXmV�c'PCjÈjJ[S�,X]¥]TW[C��XUY¤caPCj � VasCjY^jV'[hsC`�¡ jV�§¤jºsSgaj
caPSj+¡CTdc'gicaV'Td[C��Y^VaX_`úËS�)t � tE�%g�Rm[-jÍhcaj[)giTWXm[ÈRm[S¥6caX�`bRU×_j
caPSj�j[S�X]¥]Td[S�È`ºXmV'j�¥]j`bRU[)¥]Td[S�bY^XmV1RÀ���õcaPCj � X�giTdcaTWXm[)g
XUY2c'PCj�¡CTnc9gºRUV'j	ga�V'Rm`�¡C�WjJ¥ÓV9RU[)¥]Xm`º�Wfmt £ PCTWg6j�WTW`-TW[SRUcajJg
caPSj�j,Ò~XmVacqXmY�c'PCj � X_gaTnc'TdX_[ÀXmY�Rm[�Rm�d�Wj�Wj�Td[�caPSj�goc'VaTW[C�St
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ûÁj+§¤Rm[�c�caX��,X_` � RUV'j¤caPCj+jÐÈ�,TWj[S�f�XUY?R�gaTd` � �Wj1���ÔRm[S¥
R��,V'X_g'gaXAlmjV y ¡SRmgajJ¥È¼LÃ��;Å ¿�Æ8l_Xm�Ws]caTWXm[bgicaV9RAcajJ�mf�Y^X_V�¥]TdÒ jJV y
j[�c1�VaX�gagaXAlmjJVQg'�9PCj`ºjJg2Rm[S¥ � VasSj,Y^jV'[hsC`�¡ jV2jJ[S�,X]¥]TW[C��gt
Z\[ÓËS�_sCVajÈ©;caPCj	Rrl_jV9RU�_jJ¥��WXA§¤jJgic��,X_gic�Y^X_V � V'Xm¡C�Wj` � TWg
gaPCXA§2[?t £ PCjÈ�X_gic�XUY¤caPCjÀ�9PCjJR � jugoc�gaXm�Ws]caTWXm[ªRAc�c'PCjÈjJ[S¥
XUYqc'PCjÈV'sC[ÓTWg � �dXmcic'jJ¥ÓXAlmjJV�caPCj	[�sS`�¡ jV�XmY¤ËSca[Cjugag6�RU�W��g
caTW�W�1�,X_[�l_jV'�mjJ[S�,j_tÑZÕc	�Rm[Ö¡ j�gajj[ÖcaP)RAcbcaPSjàeC���É§2Tnc'P
sC[CTdY^XmV'`þ�VaX�gagaXAlmjJV � jVaY^XmV'`ºg � XhXmV'�df�Rm[S¥àT�g�[CXmc�Rm¡C�Wj�c'X
¥]jcajJ�,c6�_X�X]¥ÓgaXm�Ws]caTWXm[SgJt;û�PCjJVajuRmg�Rm[ÆQeÁ§2TdcaPsC[STnY^X_Va`
�,V'X_g'gaXAlmjV � jJViY^X_Va`bg¤Rmg¤§QjJ�d�ÌR_g¤Rm[ÀÆ¤ebXmV2eC���Â§2TdcaP�Xm[Cj y
� XmTW[_c��,V'X_g'giXAl_jVut £ PCj6eC���ÿRU[S¥;R_g2§¤j�W��RU[�Æ¤e�¥]j�_V'R_¥]j
Y^XmV � VaX_¡C�Wj` � ¼ÇËS�_sCVaj ¢ ¿�§2PCjJ[bsSgaTd[C��sS[CTnY^X_Va`Î�,V'X_g'gaXAlmjVut
©�ª _6X�~�«-QSbW~u`�Q�¬�b^Z6_AR¬NQSb^QzRUT^VYd6dMQ���|}`aT^QSb
l��Y�#�cQC_AQ�bp|�T^][VY_6RC�

® Rk¬NQ9ZARWQz_6V�g�Z�Tp|�T^][VY_¯T y QzdMVcdAZAX�|}T^]�Vc_AR°�CVY_�«-Q�b^�YQ���T±~�dA][��|�X�X�~
|�`²T^QSb��c��T^V$h�lc���cQC_AQSbp|}T^][VY_ARC�
³ xzy QzdMVYd6ZAX�|�T^][Vc_AR´�CVY_�«-Q�b^�YQ���T±~�dA][��|�X�X�~¯|}`aT^QSbN�c�#�Y�Y� � h��Y�c�

][_��r� ��b^QCRWdMQC�ST^][«-Qu�Y�Y�{�Y�c� ��µ ���Y�{][_��r� ��¶AT^_AQSRWR9��|cX[X[R

¾%[C�Wf����1g%§2Tnc'PàXm[Sj y � X_Td[�c��VaX�gagaXAlmjJV+�Rm[;ËS[S¥;�_XhXh¥àgiX y
�Ws]caTWXm[SgJt £ PCj�giTdcas)RAcaTWXm[�T�gÈgaTd`ºTW�WRmVbY^XmV � VaX_¡C�Wj` v�¼^ËS�St
� ¿ÈRU[S¥ � V'Xm¡S�djJ` | ¼^ËS�St z ¿�t £ PCjàÆ¤e¯§2Tnc'PÔXm[Cj y � XmTW[�c
�,V'X_g'gaXAlmjV � jJViY^X_Va`bg�¡ jJgic�RU[S¥àcaPSj	eC���æ§2TdcaPÓXm[Cj y � XmTW[�c
�,V'X_g'gaXAlmjV�TWgbga�dTW�mP�c'�dfª§¤XmV9gij_tÑ�+[³ÆQeÑRU[S¥¯RÓeC���É§2Tnc'P
sC[CTdY^XmV'`É�,V'X_g'giXAl_jV¤YLRUTW��tqZÕY�caPSj � X_gaTnc'TdX_[Sg2XUY�c'PCj � V'sCjY^jV y
[hsC`�¡ jV1¡CTnc9goc'VaTW[C�bRUV'j�ga�V'Rm`�¡C�WjJ¥ÀV9RU[S¥]X_`º�dfbc'PCj�Æ¤e	Rm[S¥
caPSjbeS���úYLRmTd��Y^X_V%juRm�9PàXmY8caPSj�Y^X_sCV�ga�j[SRmVaTWX_g6¼ÇËS�)t�© y\z ¿,t
âCX_V�Xm[Sj � XmTW[_c��VaX�gagaXAlmjJVJ¨Ì§2PSjV'jb§QjbPSRrl_jbgijJj[Ó�mXhX]¥ÁVaj y
gasC�nc9g¤Y^XmV¤caPSj�sC[Sg'�,V9RU`�¡S�dju¥Èj[)�,X]¥]TW[C�S¨hc'PCj����1g2¥]jJ�mV9Rm¥]j_t
�?XhX_×�TW[C�àRUc�caPSj	j,Ò~XmVac6XmY1¥]TdÒ jJVajJ[_cº�,V'X_g'giXAl_jV�X � jV9RAc'XmV9g
V'jlmjuRU��g¤caPSRUc1Xm[Sj y � X_Td[�c1�,V'X_g'gaXAlmjV¤T�g+`ºX_gica�Wf	¡ j,cacajV1caPSRm[
sC[CTdY^XmV'`Ê�VaX�gagaXAlmjJVJt?e]�V'Rm`�¡C�WTd[S�+caPSj � X_gaTdcaTWXm[SgEXUY)caPCjq¡CTdc y
gicaV'Td[C��g1�JRUsSgajJg+caPCjb���1g1caX	YLRUTW��t £ PCj-���%g%RmVaj�[SXUc�Rm¡C�Wj
caXb¥]jcaju��c+c'PCj��,X_VaV'jJ�,cqpqpqgt
è juRmgaXm[SgEY^X_V�caPCT�g8sS[Cj,Í � jJ��c'jJ¥ºV'jJgasC�dc��,XmsS�W¥º¡ j1¥]sCjqc'X�caPSj
�WXA§$�WXh�JRU�WTncofbXmY�c'PCj � V'sCj,Y^jJVa[hsC`6¡)jJV+RU[S¥	caPCj�TW` � X_Vic9RU[S�j
XUY�c'PCj�X_V'¥]jJV+XUY�c'PCj�¥]TW�mTdc'g%TW[�caPCj6¡CTnc9goc'VaTW[C�A·Ut k giTW[C�bco§¤X
�WXm[C�	gasC¡SgicaV'TW[C�_g6¼^Xm[Sj y � X_Td[�c��VaX�gagaXAlmjJV9¿�T�g1¡ j,cacajV%Y^XmV%caPSj
ËCc'[CjJg'g2XUY�c'PCj�XUÒÌg � VaTW[C�ºcaP)RU[�sSgaTd[C�ÈRº�WXUc%XUY�gi`bRU�W���'gisC¡ y
gicaV'Td[C��g��6XUY��Wj[C�mcaP � ¼^sC[CTdY^XmV'`é�VaX�gagaXAlmjJV9¿,t
£ VafhTW[C��c'X-R_¥rôosSgicQc'PCj����Â`ºXmV'j+c'X�c'PCj � VaX_¡C�Wj`��Rm[ÈTW` y
� V'XAlmj¤caPSj+VajugisS�nc9g8R��dTdcic'�dj1¡CTncut�Z\[ºËS�msCV'j � w�Rm[S¥ �m� ¥]TdÒ jJV y
j[�c � �WXUc'g%Y^X_V � V'Xm¡S�djJ` � ¨ÌRÀ�VaX�gagaXAlmjJV2V'RUcaj-XUYQw�q � RU[S¥àR
`�sCc'RAc'TdX_[ºV'RUcajqXUY~wrq w � RU[S¥-wrq w � RmVajqgiPSXA§2[�Y^X_V8Xm[Cj y � XmTW[�c
RU[)¥bsC[CTdY^XmV'`��,V'X_g'giXAl_jVut?ZÕc2�RU[	¡)j�gijJj[bc'PSRAc¤ËS[S¥CTd[C�6caPSj
¡ jJgic � RUV9RU`ºj,c'jV9g1T�g�caV'TW�9×hf_t6�1¥S¥]Td[S��`6s]c'RUcaTWXm[Ä�djuRm¥Cg�Y^X_V
Xm[Sj y � X_Td[�c¤�VaX�gagaXAlmjJVEcaX-¡)jcicajJVQV'jJgasC�dc'g�Y^XmVQcaPCj�ÆQebRm[S¥ºc'X
§¤XmV9gij�V'jJgasC�dc'g~Y^X_V?caPSjQeC����trâCX_V sC[STnY^X_Va`õ�,V'X_g'giXAl_jV~Xm[S�df�R
`�sCc'RAc'TdX_[ÈV9RAcaj2XmY wrq w � TW[S�,V'jJR_gijug�caPSj � jVaY^XmV'`bRU[S�j2XUYÌcaPSj
eC����t û�PSj[às)giTW[C��RU[àÆ¤e�caPCj � jVaY^XmV'`ºRm[S�,j6XUY8sC[STnY^X_Va`
�,V'X_g'gaXAlmjVQTWg+¡)jcicajJV+§2TdcaP�`�s]c9RAc'TdX_[?t
£ PCj � VaX_¡C�Wj`bg�§2TdcaP¸�ocaV9Rm¥CTnc'TdX_[SRU�������1g-RUV'jÈTW�d�WsSgicaV9RAcaju¥
§2TdcaPc'PCT�g6�JRmgajÀgicasS¥]fÓl_jV'fÁ��djuRUV'�df_t £ PCjÀVaX_¡CsSgica[Cjugag�XUY
caPSj����1gQ�,X_sC�W¥º[SXUc�¡ j+Y^X_VajugijJj[bRU[S¥-c'PCjfº�,X_sC��¥b¥]j�_V'R_¥]j
Xm[ � V'Xm¡S�djJ`ºgÈ¡�f³ga�dTW�mP�ca�WfÖ�9P)RU[C�_Td[C�Ác'PCj � RmV'Rm`-jcajJV'gºX_V
`ºX]¥]TnY^fhTW[C�ºcaPSj�j[S�Xh¥CTd[C�)t

L?� � ¹ G ¬1����HJ�hB~Hb� « �

�1gõ§¤jÎPSRrlmjÎgajj[*TW[*gasC¡SgajJ�,caTWXm[ { t � c'PSRAc»sC[STnY^X_Va`
�,V'X_g'gaXAlmjV TWgE¡SR_¥�Y^XmVEc'PCj � jJViY^X_Va`bRU[)�,j�XmY)R�����¨rcaPSjqp+¾1�
T�gqj,Í � ju��c'jJ¥	caXºPSRrlmj�R6PSRUV9¥bc'Td`ºjmt�ûÄj�PSRrl_j�gajjJ[ÈcaP)RAc+Tdc
T�g+Rm¥]lARm[_c9RU�_jXms)g�c'XºcaV9RU[SgiY^jV2�WXm[S�mjVq¡CTdc%�9PSRmTd[)g¤Y^VaX_`�caPSj
� RmVajJ[_c9g¤caX-caPSj�XUÒÌg � V'TW[C�S¨]¡CsCc2caPCj�p+¾1�¹`6sSgic1�,Xm[)goc'VasS�,c
caPSTWg��9PSRmTd[)g1Y^V'Xm`�caPCjº�WTd[C×ARm�mjº¡)jco§QjJj[àcaPCjÈ¥]TdÒ~jV'j[�c�RU� y
�Wj�WjJgqTW[Àc'PCj�gicaV'Td[C�)t
âETd�_sCV'j �u� gaPCXA§+g?caPCj � jJViY^X_Va`bRU[)�,j8XmY]caPCj¤p2¾1�ÓY^X_V�¥]TdÒ jJV y
j[�c1pqp��Wj[C�mcaPSg�:ÀRm[S¥��,X_` � RUV'jJg¤Tnc2c'XºcaPCj � jVaY^XmV'`bRU[S�j
XUY�c'PCj�¡ jJgic1c'V'R_¥]Tnc'TdX_[SRU�E���1g1Y^XmV � V'Xm¡S�djJ` � t2Z\[S�,V'jJR_giTW[C�
ºC» Vcg{d�|}b^QzT y Q9dMQSbW`aVcb^g"|c_6�CQ9Vc`MT y Q½¼ ® `aVcb°T y QzRW�Sbp|�g�f6X�QC�

|c_A�¢Z6_ARW�Sbp|�g�fAX[Q���QC_A�SV��6][_A���
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fitness calls till convergence

cost over number of fitness calls for tradtional GA’s

SGA onepoint
SGA onepoint scrambled

SGA uniform
ES onepoint

ES onepoint scrambled
ES uniform

BOA (k=5) scrambled

âETd�_sCV'j%©C� £ PCj � jJViY^X_Va`bRm[S�,j+XmYÌcaPCj�eC���ÂRU[S¥bcaPCj�ÆQeºX_[
� V'Xm¡C�Wj` � t £ PCj%eS����YLRUTW��g�Y^XmVQsC[CTdY^XmV'`��VaX�gagaXAlmjJVJt?p¤XUc'P
���1g2YLRUTW�ÌY^XmV+Rºg'�,V9RU`�¡S�dju¥Èj[)�,X]¥]TW[C�St
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fitness calls till convergence

cost over number of fitness calls for tradtional GA’s

SGA onepoint
SGA onepoint scrambled

SGA uniform
ES onepoint

ES onepoint scrambled
ES uniform

BOA (k=5) scrambled

âETd�_sCV'j ¢ � £ PCj � jJViY^X_Va`bRm[S�,j+XmYÌcaPCj�eC���ÂRU[S¥bcaPCj�ÆQeºX_[
� V'Xm¡C�Wj` � tºâCXmV�X_[Cj y � XmTW[_c��,V'X_g'gaXAlmjV�RU[S¥ÄsC[Sg'�,V9RU`6¡C�WjJ¥
j[)�,X]¥]TW[C�-caPCjJf � jVaY^XmV'`�§QjJ�d��tQ¾1caPSjV'§2TWgaj�caPCjJfbYLRUTW��t
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fitness calls till convergence

cost over number of fitness calls for tradtional GA’s

SGA onepoint
SGA onepoint scrambled

SGA uniform
ES onepoint

ES onepoint scrambled
ES onepoint

BOA (k=5) scrambled

âETd�_sCV'j � � £ PCj � jJViY^X_Va`bRm[S�,j+XmYÌcaPCj�eC���ÂRU[S¥bcaPCj�ÆQeºX_[
� V'Xm¡C�Wj`ÿvCt £ PCjf � jJViY^X_Va` � XhXmV'�Wf�Y^XmV�sC[STnY^X_Va`��,V'X_g'giXAl_jV
XmV+g'�,V9RU`6¡C�WjJ¥ÈjJ[S�,X]¥]TW[C�)t
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fitness calls till convergence

cost over number of fitness calls for tradtional GA’s

SGA onepoint
SGA onepoint scrambled

SGA uniform
ES onepoint

ES onepoint scrambled
ES uniform

BOA (k=5) scrambled

âETd�_sCV'j z � £ PCj � jJViY^X_Va`bRm[S�,j+XmYÌcaPCj�eC���ÂRU[S¥bcaPCj�ÆQeºX_[
� V'Xm¡C�Wj` | t £ PCjf � jVaY^XmV'`é§¤j�W�?Y^XmV1Xm[Cj � X_Td[�c1�,V'X_g'gaXAlmjVut
p¤XUc'PºYLRUTW�CY^XmV�sC[CTdY^XmV'`��VaX�gagaXAlmjJVEX_V�g'�,V9RU`�¡S�dju¥�jJ[S�,X]¥]TW[C�St
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fitness calls till convergence

cost over number of fitness calls for tradtional GA’s with onepoint crossover

SGA onepoint
ES onepoint

SGA onepoint mut=0.01
SGA onepoint mut=0.02

ES onepoint mut=0.01
ES onepoint mut=0.02

âETd�_sCV'j � wS��� £ V'R_¥]TdcaTWXm[SRm�_���1gS�+§2TdcaP�X_[Cj y � XmTW[_cE�,V'X_g'giXAl_jV
RU[)¥ÀR_¥C¥]TdcaTWXm[SRm�Ì`�s]c9RAcaTWXm[�X_[ � V'Xm¡S�djJ` �
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fitness calls till convergence

cost over number of fitness calls for tradtional GA’s with uniform crossover

SGA uniform
ES uniform

SGA uniform mut=0.01
SGA uniform mut=0.02

ES uniform mut=0.01
ES uniform mut=0.02

âETd�_sCV'j �m� �$� £ V9Rm¥CTnc'TdX_[SRU�����%g��È§2Tnc'PàsC[CTdY^XmV'`É�,V'X_g'giXAl_jV
RU[)¥ÀR_¥C¥]TdcaTWXm[SRm�Ì`�s]c9RAcaTWXm[�X_[ � V'Xm¡S�djJ` �



×��WjJR_¥CgEcaX�¡ j,cic'jV8V'jJgasC�dc'g�Rm[S¥�Y^X_V¿: ? { caPCj � jVaY^XmV'`bRU[S�j
XUY�c'PCj6p+¾1�úT�g1Rm¡)X_s]c1c'PCj-g'RU`ºj�R_g2c'PCj6¡ jJgic1c'V'R_¥]TdcaTWXm[SRm�
���É¼LÆ¤e;§2TdcaPÁsC[CTdY^XmV'`��,V'X_g'giXAl_jV�¿�t�âCXmV": ? w	caPCj � jJV y
Y^XmV'`bRU[S�j�XUY�c'PCj-p+¾1�»T�g1R �S� VaXrÍ]TW`bRAcajJ�df	caPCj-gaRm`ºj�Rmg%R
eC���¹§2Tnc'P	sC[STnY^X_Va`��VaX�gagaXAlmjJVJ¨mgaX�c'PCT�gQ�JRmgaj1T�gQ`ºT�gagaTW[C��TW[
RU�W�¤ËS�msSVajugtªZ\[ÑËS�msCV'j � vC¨ �J| Rm[S¥ �r{ c'PCj � jVaY^XmV'`bRU[S�j
XUY2c'PCjÀp+¾1�æT�g�gaPCXA§2[ÓY^XmV � VaX_¡C�Wj` � ¨�vàRm[S¥ | t�Z\[Rm�d�
� �WXUc9g�c'PCj�p2¾1�Ô¡ jP)RrlmjJg�Y^XmVqPCTW�mP=:2 gqRm¡)X_s]c¤juý�sSRU�W�dfbRm[S¥
� jVaY^XmV'`ºgQRmg�§QjJ�d� Rmg�c'PCj1¡ jJgic��ocaV9Rm¥CTnc'TdX_[SRU��������t]âCX_V8caPSj
g'�,V9RU`�¡S�dju¥ � V'sCjY^jV'[�sS`�¡ jV�¡CTdc'gicaV'Td[S��caPCj � jVaY^XmV'`bRU[S�jqXUY
caPSjÀp+¾+�æY^XmV$: ? { T�g�R��dTdcic'�djÀ¡CTnc-§QX_V'gajºcaP)RU[ªY^X_V�caPSj
sC[Sg'�,V9RU`6¡C�WjJ¥�¡STnc9goc'VaTW[C�Stbù1jlmjJVic'PCj�WjJg'g%caPCj � jVaY^XmV'`bRU[S�j
T�gºTd[��,X_` � RUV'TWgaXm[ÑcaXÁcaV9Rm¥CTnc'TdX_[SRU�+���1gà¼ÇËS�)t³© yÕz ¿-ý_sSTnc'j
�mXhX]¥Ìt £ PCj;p+¾1� � jVaY^XmV'`bg�§¤j�W��¨�caPCjÀcaV9Rm¥CTnc'TdX_[SRU�+���1g
YLRUTW��t
£ X	PSRrl_j�RÈ�WXhXm×�RAc1c'PCj-VaX_¡CsSgica[Cjugag1XUY�caPSj-p+¾1�õcaPCj � R y
V9RU`ºj,c'jV9g-RmVaj�lARUV'TWjJ¥ÑY^XmV � V'Xm¡S�djJ` � RU[S¥ÖcaPSj;j,Ò~jJ��cÈX_[
caPSj6gaXm�Ws]caTWXm[�ý�sSRm�dTdcofÀT�g+jÍCRU`ºTd[SjJ¥Ìt+¦;X]¥]TdY^fhTd[S�bcaPCj6V'RUcaTWX
¡ j,co§¤jj[ � RUV'j[�c'g�Rm[S¥ºXUÒÌg � VaTW[C��XUY~caPSj1p+¾+�¯Y^X_Ve: ? � TW[
ËS�_sCVaj � ©%giPCXA§+g [CX1��RUV'�mj¤�9PSRU[S�mjJgJt £ PCjqp+¾+� � jJViY^X_Va`bg�R
�WTncaca�Wj1¡CTdc�¡ j,cic'jVu¨_¡Ss]c�§¤j+�mjc8[CX�¥]V9RU`bRAc'TW�qTW` � V'XAlmj`ºjJ[_c9g
XmV+¥Cj,cajJVaTWXmV9RAc'TdX_[?t
OQXm` � RmVaTW[C��RU�W��VajugisC�dc'g�gaPCXA§+g1caPSRUc�c'PCjbp+¾+�ÿTWg�Rm¡C�Wj�c'X
ËS[S¥Ä�mXhX]¥�gaXm�Ws]caTWXm[)gt £ PCjºjÒ X_Vic�Y^XmV%caPCjº`ºXmV'jº�,Xm` � �Wj,Í
gic'RAc'TWgicaT��Rm�]`ºXh¥Cj�]T�g��WRmVa�_jVu¨A¡Cs]c�caPCj+Rm�d�_XmV'Tnc'PC`»T�g�Td[b�,X_` y
� RmVaT�giX_[bcaX-c'V'R_¥]Tnc'TdX_[SRU�?���%g2RU¡C�Wj�caX6ËS[S¥��mXhX]¥	gaXm�Ws]caTWXm[)g
Y^XmV6RU�W�8VajuRmgaXm[SRm¡C�Wj � RUV9RU`ºj,c'jV�gaj,cic'Td[S�_g�Rm[S¥ÁTnc6¥CX�jug�[CXmc
¥]jJ�mV9Rm¥]j2X_[-¡)Rm¥ºj[)�,X]¥]TW[C�_gJt £ PSj+¡)jJPSRrlhTdX_sCV8XmY c'PCj%p+¾1�
T�gbVaX_¡CsSgicJtÔÆ�lmj[ÖY^XmVÈRÓg'�,V9RU`6¡C�dju¥ � VasCjY^jV'[hsC`�¡ jVb¡CTdc y
gicaV'Td[C�%caPSj+p2¾1�¯�RU[º¥]jcajJ�,c��mXhX]¥6gaXm�Ws]caTWXm[)g¨A§2PCjJVajuRmg�caPSj
caV9Rm¥CTnc'TdX_[SRU� ���%gqYLRUTW��t

À Á Û Ú ¸ 	 Ý1´hÞoÛ Ú

£ PCj�j,Í � jV'Td`ºj[�c9gqPSRrlmj�giPCXA§2[ÈcaPSRUc¤c'PCj�p+¾+��¨hR_gQRm[ÀjÍ y
RU` � �Wj%Y^XmV2�,X_` � j,c'j[�c+���1gJ¨]TWgqRU¡S�dj%caX-×mjJj � c'PCj � VaX_`ºTWgaj
XUYq`ºXmV'j6V'Xm¡SsSgoc����%g�Y^XmV�R�g � ju�,T�RU��V'jJRU� y §QX_Va��¥;c'j�WjJ�,X_` y
`�sS[CTW�JRAc'TdX_[ � V'Xm¡C�Wj`�t £ PCjºp+¾+��RU�W§qRrfhg � jJViY^X_Va`bg%§QjJ�d�
TW[S¥]j � j[)¥]j[�ca�Wf;XUY�c'PCj � RUV9RU`ºj,c'jV1gaj,cacaTW[C�_g%XmV%caPSj�`ºX]¥]T y
Ë)�JRAcaTWXm[)g�XmYÌcaPCj�j[S�X]¥]Td[S�S¨�§2PCjV'jJR_g8c'PCj+c'V'R_¥]Tnc'TdX_[SRU�Ì���1g
�WTd×_j�gaTd` � �Wj����õRU[S¥�Æ8l_Xm�Ws]caTWXm[ÀehcaV9RAcajJ�mfÈgaXm`ºj,c'Td`ºjug�YLRmTd�
RU[)¥�giX_`-jcaTW`ºjJg	gasS�J�,jju¥ÌtÊÆ�lmj[³§2PCjJ[$g'�,V9RU`�¡S�dTW[C�ÓcaPSj
� X_gaTnc'TdX_[Sg8XmY c'PCj � VasCjY^jV'[hsC`�¡ jV8¡STnc9goc'VaTW[C��V9RU[S¥CXm`º�df6caPSj
p+¾+�Â§qRmg2Rm¡C�dj�c'XºËS[S¥��mXhX]¥ÀgaXm�Ws]c'TdX_[Sgt £ PCj�c'V'R_¥]TdcaTWXm[SRm�
���1gÈPCXA§QjJlmjJV�YLRmTd�WjJ¥Ìt £ PCj;p+¾1��gajjJ`bg�c'Xª¡)j;Rm¡C�dj�c'X
¥]jcajJ�,c�caPSjÈ�dTW[C×ARU�_j	RU��gaXÀY^X_V�¡SR_¥Áj[S�Xh¥CTd[C��gt k gaTW[C�;caPSj
p+¾+�¯`ºjJRm[Sg�`ºXmV'j¤�Xm` � s]c9RAc'TdX_[SRU�]jÒ X_Vicu¨U¡Cs]c�c'PCj2sSgajV�TWg
V'j§qRUV9¥]jJ¥�§2TdcaPÓR	`ºX_Vaj6VaX_¡CsSgic�RU�W�mX_VaTdcaPS`�t £ PCT�g�giPSXmsC��¥
TW[S�,V'jJR_gijÀcaPCj�R_��j � c9RU[S�jÀXmY����%g-Y^XmVbsSgajV9gº§2PCXªgiX_�djJ�df
§qRU[�cQc'X-gaXm�Wlmj1caPCjJTdV � VaX_¡C�djJ`bg¤Rm[S¥	RmVaj%[CXUc2TW[�cajV'jJgicaju¥ÈTW[
ËS[S¥CTd[C��j,ÍCR_��ca�Wf�caPSj6X � caTW`bRU� � RUV9RU`ºjcajV�gaj,cic'Td[S�_g�XmV�j[ y
�,X]¥]TW[C��gt2ZÕc�§¤R_g1gaPCXA§2[�caPSRUc1caPSj6p+¾+�úTWg�RÈgicaj � X_[;caPSj
�WXm[C�ÈV'X_R_¥ÀcaXÈsSgajV y Y^VaTWj[S¥C�df_¨SjJR_gif	caXÀPSRU[S¥C�dj_¨SV'Xm¡CsSgic%Rm[S¥
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fitness calls till convergence

cost over number of fitness calls for different k

k=1
k=2
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k=5 (scrambled)
ES with uniform-crossover

âETd�_sCV'j �u� � £ PCj � jVaY^XmV'`bRU[S�j2XUY~caPSj%p+¾+�³X_[ � V'Xm¡C�Wj` �
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fitness calls till convergence

cost over number of fitness calls for different k

k=1
k=2
k=3
k=5

k=5 (scrambled)
ES with onepoint-crossover

âETd�_sCV'j � vC� £ PCj � jVaY^XmV'`bRU[S�j2XUY~caPSj%p+¾+�³X_[ � V'Xm¡C�Wj` �

V'j�WTWRm¡C�dj���jJ[Cj,c'TW���1�d�_XmV'Tnc'PC`bgt

Ã î ñ î ¶ î Ú ¸ î ´
�+¡CsSRm�dT�¨qâQt¤ù�tW¨qûÁRmTd[h§2V'Td�_P_cu¨ è t¤�8tW¨¤äÏe]�9PCXhjJ[Cj,Y^jJ�W¥Ì¨

x tS��t?¼ �Jz_z_{ ¿�t x jcajJVa`ºTW[SRU[�cqYLRm�,caXmV'TW°JRAc'TdX_[?���¹[Sj§
jJ[S�,X]¥]TW[C�g'�9PCj`ºj�Y^X_V	g � RU[C[CTW[C�ÁcaV'jjugÈR �S� �dTWjJ¥Öc'X
c'PCj � VaX_¡SRU¡CTW�WTWgicaT��È`ºTW[CTd`6sC`êg � RU[C[CTW[C�;c'VajJj � V'Xm¡ y
�Wj`�t)e]jj�Æ�g'�9PCjJ�d`bRU[Á¼ �uzmz_{ ¿�¨ �C� t |h¢ w�Ä |]¢m¢ t

p�.R_�9×~¨ £ tW¨uä³e]�9Ph§QjY^j��¨uø�t y ã�t_¼ �Jz_z_{ ¿,t,Æ8l_Xm�Ws]caTWXm[�goc'V'RUcaj y
�_Tdjug�Z��´Å8RUV'T�RU[�c'g�RU[)¥àc'PCjTWV��,X_` � s]c'RUcaTWXm[SRm��Td` � �Wj y
`ºjJ[_c9RAc'TdX_[?tQZ\[$û�Td[�cajJVJ¨1�-tW¨%ã�ÆjV'T�RUs]ÍÌ¨�ÇStW¨%��RU�YÆRU[ ¨
¦td¨ÌäéOQsCjugoc9RC¨~ã�t�¼LÆQ¥CgJt ¿,¨#È�É�Ê�É�Ë¨Ì�Í"Î�Ï Ð6Ñ�Ò�ÌÓËÓÔMÕ�Ö$ÌÓÊ
× ÊAÐ�ÌÓÊ�ÉCÉ}Ò�ÌÓÊ�Ð5Ø�ÊÙÛÚ½Ñ�Õ¯Ü�ÝMËWÉ}Ò¢ÞÍ�Ì�É}ÊÍCÉ6¼ÕOQPSR � cajV�©C¨
�S� t �_�m� Ä �u� ©_¿,t_OQPCTW�9PSjJgicajVu�zÇmX_PC[Èû�TW�djJfºRm[S¥ÈehX_[Sgt

p¤Rm[S¥]f_X � R_¥]Phf_Rrfm¨be~tW¨Àå�RmVa�_s � c'RS¨bø�tW¨Àä ûÁRm[C�S¨À�-t
¼ �Jz_zm� ¿,t è jlhT�giTdcaTW[C�¯caPSjÑ��Æ�¦à�����%e]�Rm�WRm¡C�WjÁjJlmX y
�Ws]c'TdX_[SRUV'f6X � caTW`ºTd°uRUTdcaX_[bcaPCV'XmsS�mPb�WTd[C×ARm�mj+�WjJRmVa[CTW[C�)t
e]jj�Z\[SgicaTdcas]c'j�XUY�Æ8�WjJ�,caV'TW�JRU�?Rm[S¥�Æ8�WjJ��c'VaX_[CT��g2Æ8[S�mT y
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cost over number of fitness calls for different k
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k=5 (scrambled)
ES with onepoint-crossover

âETd�_sCV'j �| � £ PCj � jVaY^XmV'`bRU[S�j2XUY~caPSj%p+¾+�³X_[ � V'Xm¡C�Wj`�v
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fitness calls till convergence

cost over number of fitness calls for different k

k=1
k=2
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k=5 (scrambled)
ES with onepoint-crossover

âETd�_sCV'j �u{ � £ PCj � jVaY^XmV'`bRU[S�j2XUY~caPSj%p+¾+�³X_[ � V'Xm¡C�Wj` |
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fitness calls till convergence

cost over number of fitness calls for k=1 and different parent rates

parents=50%,childs=50%
parents=60%,childs=40%
parents=40%,childs=60%

âETd�_sCV'j � ©C� £ PCj � jJViY^X_Va`bRU[)�,j-XUY�c'PCjbp+¾+��Xm[ � V'Xm¡C�Wj`
� Y^XmV+¥]TdÒ~jV'j[�c � RUV'j[�c9g2RU[S¥ÀXUÒÌg � VaTW[C�ºV'RUcajugt

[SjjV9g�¼ �uzmz_� ¿�¨ �C� tS©mw_v-Äh©_w � t
Æ�g'�9PCj�W`bRU[?¨��tÓ¼�Æ�¥Ìt÷¿ÿ¼ �Jz_z_{ ¿�t5ß#Ò�ÑYÍSÉCÉCÙ�ÌÓÊ�Ð�ÖiÑ^àKË+ÔrÉ

Þ�Ì�á6ËÓÔ�â�Ê�ËWÉ�Ò�Ê�Ø�Ë±Ì�Ñ�ÊØ�Ï´Ú½Ñ�Êcà}É�Ò�É}ÊÍCÉ�Ñ�Ê�È�É�Ê�É�Ë¨Ì�Í�Î�Ï ÐAÑ�ã
Ò�ÌÓË+Ô�Õ¢Ö�t)e]Rm[�âSV'Rm[S�,T�g'�,XS¨SO¤���S¦;XmV'�_Rm[Àå�Rms]Y^`bRU[C[?t

��Xm��¥]¡)jJVa�)¨ x tÄÆ1tÑ¼ �uzm�_z ¿�tvÈ�É�Ê�É�Ë¨Ì�Í¡Ø�Ï ÐAÑ�Ò�ÌÓË+Ô�Õ¢ÖäÌÓÊ
Ö�ÉCØ�ÒSÍSÔ�åæÑCÜ�Ë±ÌÓÕ¢Ì²çYØ�Ë±Ì�Ñ�Ê�åèØ�Ê�ÙéÕ�Ø6ÍSÔMÌÓÊ�ÉæÏaÉSØ�Ò�Ê�ÌÓÊ�ÐUt
è jJRm¥CTd[C�)¨C¦����)�1¥C¥]T�gaXm[ y ûÄjugi�Wjf_t

��Xm��¥]¡)jJVa�)¨ x t�Æ+tW¨ x j¡?¨Eåºtd¨ å�RmVa�_s � c9RC¨?ø�tW¨�äßø1RmVaTW×~¨
�-t¤¼ �uzmz v�¿�t è R � T�¥Ì¨�Rm��sCV9RAcajbX � caTW`ºTd°uRAc'TdX_[ÁXmY+¥]TnY y
Ë �,sC�dc � V'Xm¡C�Wj`bg�sSgaTW[C�³YLRmgic�`ºjJg'gif¹�mj[Sj,caT��ªRU�W�mX y
V'TdcaPC`bgJt�Z\[ÑâSXmV'Vajugocu¨8e~t¤¼�Æ�¥Ìt÷¿�¨eß�Ò�ÑcÍCÉCÉCÙ�ÌÓÊ�Ð�Ö=Ñpà�Ë+ÔrÉ
ê Ì àCË+Ô�â�Ê3ËUÉ�Ò�Ê�Ø�Ë¨Ì�Ñ�Ê�Ø�Ï�Ú½Ñ�ÊYà}É}ÒSÉ}ÊÍSÉ�Ñ�ÊiÈ�É}ÊÉ}Ë±Ì�Í5Î�Ï[ã
ÐAÑ�Ò�ÌÓË+Ô�Õ¢ÖÈ¼ �C� t { ©�Äh© | ¿�t eCRU[¦�RUcajX)¨�O¤����¦;X_Va��RU[
å�Rms]Y^`bRU[C[ t

ø1RUV'TW× ¨��-t�¼ �Jz_zmz ¿,tuë9ÌÓÊ�ì6Ø�ÐAÉíÏ²ÉCØ�Ò�Ê3ÌÓÊAÐïîYÌ�Ø�Ü�Ò�Ñ6ðCØ�ð�ÌÓÏ[Ì�Ö�ã
Ë±Ì�Í$Õ!ÑcÙ6É}Ï[ÌÓÊ�Ð;ÌÓÊíËÓÔ�É × Ú�È¿Îæ¼^Z\�W�WT����%� è j � X_Vic�ù+XSt
z_z w � w_¿,t k V'¡SRU[SRS¨�Zo�8� k [CTWlmjV9gaTncof�XmYÄZ\�W�dTW[CX_TWg�RUc
k Va¡)RU[SR y OQPSRm` � RUTW�m[?t

ø1RUV'TW× ¨È�-tW¨Èä<�?X_¡)X)¨bâQtÀ¼ �Jz_zmz ¿�t"ÎñÜ�Ø�ÒSØ�Õ!É}ËWÉ}Ò�ãWÏaÉ�ÖCÖ
ÐAÉ�Ê�É�Ë¨Ì�ÍÛØ�Ï ÐAÑ�Ò�ÌÓË+Ô�Õó¼^Z\�W�dTÇ���1� è j � XmVac	ù+XSt z_z w_w z ¿,t
k Va¡)RU[SRS¨-Zo��� k [CTWlmjJV'gaTdcof»XUYÀZ\�W�WTd[CX_TWgÓRUc k Va¡)RU[SR y
OQP)RU` � RUTW�m[ t

ø1RUV'TW× ¨E�-t è t�¼ �Jzmzh¢ ¿,t
ë°ÉCØ�Ò�Ê3ÌÓÊAÐ=Ð6É�Ê�É�Ï[ÌÓÊ�ì6Ø�ÐAÉ(ËUÑòÉ�óEã
Í�Ì�É�Ê�Ë±Ï[ô"Ö�Ñ�Ï�î-É½Ü�ÒSÑ�ð�Ï²É}Õ¢Ö�Ñpà�ðCÑ�ÝMÊÙ�ÉCÙ¢Ù�Ì óïÍ�ÝMÏ[Ë±ô�Ý�Ö�ÌÓÊAÐ
ÐAÉ�Ê�É�Ë¨Ì�Í1Ø�Ï Ð6Ñ�Ò�ÌÓËÓÔMÕ�Ö�t x X]��c'XmV9RU��¥]TWg'gajVac'RAc'TdX_[?¨ k [CT y
l_jV9giTdcof¯XUY�¦;T��9PCTd��RU[?¨+�1[C[¹�1Va¡ XmVutQ�1�WgaXÑZ\�W�WT����%�
è j � XmVac1ù+XSt zh¢ w_w { t

Z\[Sgoc'Tnc's]cajõXmYÄÆ8�WjJ�,caV'TW�JRU��RU[S¥ßÆ8�WjJ��c'VaX_[CT��g¯Æ8[C�_Td[CjJjV9g
¼�Æ�¥Ìt÷¿q¼ �uzmz_� ¿�t�ß#ÒSÑcÍCÉCÉCÙ�ÌÓÊAÐ�Ö¯Ñ^à¯õ�ö�ö6÷�â ×½×½× â}Ê�ËWÉ}Ò�ÊØ�ã
Ë±Ì�Ñ�ÊØ�ÏÚ½Ñ�ÊYà}É}Ò�É�Ê�ÍCÉ�Ñ�Ê × î-Ñ�Ï[ÝMË±Ì�Ñ�Ê�Ø�Ò�ô�Ú9Ñ�Õ�ÜÝMËUØ�Ë¨Ì�Ñ�ÊSt
ã�TWg'�RUc'Rr§qRrfm¨hù¯Ç)�CZoÆ�ÆQÆ¯e]jV'l�T��,j�OQjJ[_c'jVut

ã�RU�W`-jJVJ¨ O%tEO%tW¨ äßå�jV9giPCjJ[h¡SRUsC`�¨Ì��tQ¼ �Jz_zU| ¿�t è j � Vaj y
gaj[�c'Td[C��caV'jjJg�Td[�_j[CjcaT��ÈRU�W�mX_VaTdcaPS`ºgJtÌZ\[ïß#ÒSÑcÍCÉCÉCÙ�ã
ÌÓÊ�Ð�Ö�ÑpàuË+ÔrÉ ê ÌÓÒCÖ�Ë´â ×¿×½× Ú½Ñ�ÊYà}É}ÒSÉ}ÊÍSÉ�Ñ�Ê × î�Ñ�Ï[ÝMË±Ì�Ñ�Ê3ã
Ø�Ò�ôòÚ½Ñ�Õ�ÜÝMËUØ�Ë¨Ì�Ñ�ÊS¨Å�Xm�WsC`ºj � ¼ �C� t~v ¢Uz Ähv �U| ¿�tCã8T�g y
�JRAc9Rr§¤Rrf_¨hù�ÇS�]ZoÆQÆ�Æ³ehjV'lhTW�j�OQj[�cajJVJt

ã�j�WTd×ARU[ ¨h¦t~¼ �Jz_zmz ¿,t�ÎmÖCÌÓÕ¯Ü�ÏaÉ"ÌÓÕ¯Ü�Ï²É�Õ!É}Ê3ËUØ�Ë¨Ì�Ñ�ÊÛÑ^à�Ë+ÔrÉ
ðCØ�ô�É�Ö�Ì�Ø�ÊøÑSÜ�Ë±ÌÓÕ$Ì²çcØ�Ë¨Ì�Ñ�ÊøØ�Ï Ð6Ñ�Ò�ÌÓËÓÔMÕñù"úzÎþ¼^Z\�W�dTÇ���1�
è j � XmVac;ù1XSt z_z w �m� ¿,t k Va¡)RU[SRS¨%Zo��� k [CTWlmjJV'gaTdcof�XUY
Z\�W�WTd[CX_TWg2RUc k V'¡SRU[)R y OQPSRU` � RmTd�_[?t

ã�j�WTd×ARU[ ¨-¦ªtW¨	��Xm��¥]¡ jV'�S¨ x t�Æ+tW¨bä O¤RU[�ckÆs y ãQRU°m¨ºÆ+t
¼ �Jz_zmz ¿,t9ù"úzÎ�û¢üÔrÉ=ù¯Ø�ô�É�Ö�Ì�Ø�ÊýÑSÜË¨ÌÓÕ$Ì²çYØ�Ë±Ì�Ñ�ÊýØ�Ï Ð6Ñ�ã
Ò�ÌÓË+Ô�Õ�¼LZ\�d�WTÇ���1� è j � XmVac�ù+XSt z_z wmw_v_¿,t k V'¡SRm[SRC¨~Zo�8�
k [CTWlmjV9gaTncofÈXmY�Z\�W�dTW[CX_TWg+RUc k V'¡SRU[SR y OQP)RU` � RUTW�m[ t

è XUc'PC�WRms]Yo¨�âQtW¨�äá��Xm��¥]¡)jJVa�)¨ x t�Æ1tQ¼ �Jzmz_z ¿,t £ V'jjb[Sj,c y
§¤XmV'×³¥]jJgaTd�_[C[�§2TdcaPÔ�_j[CjcaT��àRU�W�mX_VaTdcaPS`ºg y Rm[�Td[ y
l_jJgicaTW�_RUcaTWXm[;TW[�caPSj��WXh�JRU�WTncof�XmY�caPCj � V'sCj,Y^jJVa[hsC`6¡)jJV
jJ[S�,X]¥]TW[C�)t_Z\[ÈûÁs?¨h��tCe~t~¼LÆQ¥Ìt ¿,¨Më
Ø�ËWÉ�ù�Ò�ÉCØcì�ÌÓÊAÐ¢ß�Ø�ã
Ü�É�ÒCÖ¢Ø�Ë�ËÓÔ�É(ÈuÉ�Ê�É�Ë±Ì�Í!Ø�Ê�Ù × î�Ñ�Ï[ÝMË±Ì�Ñ�ÊØ�Ò�ôÛÚ½Ñ�Õ¯Ü�ÝMËWØ�ã
Ë±Ì�Ñ�ÊþÚ½Ñ�ÊYà}É}Ò�É�Ê�ÍCÉ1õ�ö�ö�ö³¼ �C� t � v � Ä �U|m| ¿�t8¦�R_¥]TWgaXm[ ¨
û�Z��~¾%`-[ST ã8V'jJg'gt


