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021+3416587(9;:=<>1@? ACB;16DFE=G�H;I�34JK1ML�N,:;OPLRQ=16JSJTEU0236:VEXW�I�Y;J=Z>[SACJKI
\�]_^T`ba2cd`Ve4fUgih6^Tjkflfm`lnojkhpcdj qUesrpto]ues^_tF]Tv

w esx_xdeFcTy6z�x_jk^T^_x�gih�xT^_`l^_z�^Tj t4{;|;jPcTy�h�tFfltonFv
},e4~�r�]_`V�6nFjo� w \��o�����F�

�����o�����;�C�
gih�~�esh+v�to��^_`l~>`m��e4^_`ltoh���]_tor�fljk~�x���^_y�j x_^T]_zpcd^Tz�]_j�ts{=x_tFflz�^T`ltFh�x,]Tjd�pjPcd^Tx
cdtF~>��fljd��]_jkfVes^_`ltFh�xTy�`l��x�rpjk^i��jkjkh�^_y�j �6`��2jk]_jkh6^�`mh���z�^��pe4]de4~�jR^_jk]TxP�=��tF]
jd�pe4~���fmjo�4jd���pjR]_`ljkhpcdj�~�e�v�^_jkflf�z�x�^_ypes^ c¡jk]_^de4`lh��pe4]de4~>jk^_jk]Tx¢e4]Tj�cdfltFxTjkflv
]_jkfVe4^TjP�(eshp�8x_y�tFz�fV�8h�to^ rpj�j¡�M��fmto]_jP�£`lhp�6jk�Cjkhp�6jRh+^Tflv+��¤6`l~>`mfVes]_flvF��j¡�+¥
�pjk]T`ljkhpcdj¦~�e�v>jkx_^de4r�fl`lx_y!^Type4^'e�xTz�r�xTjk^�ts{§�Ce4]ues~�jk^Tjk]_x�~�z�x_^�^ue4¨oj�tFh
�pe4]T^_`Vcdz�fVe4]�©Fesflz�jkxP�ª\�h6v!xTjPe4]dc_y«t4{¬^Ty�j�cdtFxT^�fVe4hC�6xuckes�pj¦xTy�tFz�fV�£^ue4¨oj
eF�6©Fesh+^de4noj,t4{U^_y�jkx_j�]_jRf­es^_`ltFh�x_y�`l��x��U®!j���]_jkxTjkh6^ w g w g_}��6e�{S]de4~�jR�¢to]_¨
`mh¦�,y�`VcTy���j e4hpesflv+�Rj¬^Ty�j nofmtorpe4fCx_^T]_zpc¡^_z�]Tj�ts{X^_y�j¬to��^_`l~>`m��e4^_`ltoh�fVe4hC�o¥
xuckes�pjF�£\¯h�t4©ojkf,e4hp�8jd°�c¡`mjRh+^�e4flnotF]_`l^Ty�~±{Sto] ^_y�j�jRx_^_`l~¦e4^_`ltoh�t4{�^Ty�`lx
x_^_]Tzpcd^Tz�]_j `lx,�6jk]T`m©ojP�2�;®!j,z�xTj�¨+h�t4�,fmj��6nFj,ts{U^_y�`lx�x_^_]Tzpcd^Tz�]_j ^Tt nFz�`­�Mj¬e
]ue4hC�6tF~>`m�RjP�>x_jPes]ucTy@^Ty�]_toz�nFy�^_y�j'x_tofmz�^_`ltFh¦x_�CeFcdj�e4hp�²�p`lh¦^_z�]_hU�C^_t>]_jd¥
aph�j�tFz�]³jkx_^T`m~¦e4^Tj=t4{�^_y�j¢xT^_]_zCcd^_z�]TjF�¢´�z�]³^_jPcTy�h�`­µoz�j�tFr�^ue4`lh�x³x_`lnFh�`ba2cke4h6^
x_�CjkjP��n+e4`lh�x�t4©FjR],tF^_y�jk]�]de4hp�6to~�`l�kjP�'to��^_`l~>`m��e4^_`ltoh���]_t�cdjP�Mz�]_jkx��

¶ ·+¸ �M��¹,º�»��C��¼T¹ ¸
½�`l©FjRh�x_to~�j cdtFxT^�{Sz�hpcd^T`ltFh!¾'¿ÁÀCÂ,�,`l^_y�fmt�ckesfU~>`mh�`m~¦e6�6�¢j�~�e�v�xTjPe4]dcTy�{Sto]�^_y�j'tF��^T`l~�e4f
À�`lh�~�esh+v!�,e�v6xP��Ã¢es]_`Ve4^T`mtoh�x't4{ nF]deF�6`ljkh6^��6jkxdcdjkh6^@es]_j��Cjk]_yCe4��x>^_y�j�~>tFxT^��pto��z�fVe4]��
®Äy�jRh@~>tFx_^�t4{,^_y�j�~>`lh�`l~�e�es]_j�{Áe4]�{S]TtF~±tF��^_`l~�esfÁ��^_y�j�xTjPe4]dcTy!~�z�x_^�jk`l^_y�jk]�`mhCcdflzp�6j�e
r�]Tz�^_jd¥K{Sto]ucdj�cdto~��CtFh�jkh6^ to]�`lhpc¡tF]_�CtF]de4^Tj�]ueshp�6to~�`l�Pe4^T`ltFhU��}�fVe4xTx_`Vckesf¢jd�pes~���fljkx `lhpc¡fmzC�6j
¤6`l~�z�fVe4^TjP��\�h�h�jPesfm`lh�nÅ¿Á¤6\�Â=e4hp��½Æjkh�jk^T`­cÇ\�flnFto]_`l^_y�~�x�¿Á½�\�xuÂ�¿iÈ�`m]T¨6�pe4^T]_`VcT¨É�6½�jkfVes^_^¢eshp�
Ã=jPcRc_y�`Á�;���FÊF��Ë�Ì,tofmfVeshp�2�2�P�oÍFÎoÂk�=gih�esfmfUcRe4x_jRxP�2`lh¦^_y�j���]_t�cdjkxTx�t4{=tF��^T`l~�`l�k`lh�n�¾'¿iÀpÂ�~¦e4h6v
^_y�tFz�xde4hp�6x�tF]��pjk]Type4��x,~�`lflfm`ltoh�x2t4{Uxde4~���fmjRx=t4{X¾'¿iÀpÂ�e4]_j�jk©Fe4flzpes^_jP�²� w tox_^�tF��^T`l~�`l�Pe4^T`ltFh
e4flnotF]_`l^Ty�~�x ^de4¨oj�^Ty�jkxTj�~�`lflfl`mt4h�x t4{���`ljPcdjkx>t4{ `lh6{StF]T~�es^_`ltFhU�;e4hC�(cdto~���]Tjkx_x>^_y�jk~Ï`lh6^_t
e¦xT`mh�nFflj��CtF`lh6^�ÀMÐÄ^_y�j�cdz�]_]_jRh+^'jkxT^_`l~�es^_j�t4{,^_y�j�x_toflz�^_`ltFhª¿Stoh�j�h�to^ue4r�fmj�j¡��c¡jk��^_`ltohÑe4]Tj
½�\�x�^Tt!�,y�`Vc_yª�¢j¦�,`lflf¢]Tjk^_z�]_h�x_y�to]_^Tfmv�ÂR�(gi~¦e4nF`lh�j'x_��fm`l^T^_`lh�n8^_y�j¦x_j�e4]ucTy���]TtMc¡jkx_x¦`lh6^_t
^i��t��pes]_^TxP�6rCtF^_y>^ues¨+`lh�nÆÒuÓF��^T`m~>j,x_^Tjk��xP��Ô=to^_y¦�pes]_^_x,e4]Tj�x_^_]Tzpcd^Tz�]uesfmflv�`V�6jkh6^T`­cRe4fiÕU^de4¨6`lh�n
e(�Mjkxucd]T`l��^_`ltFh�t4{�¾'¿ÁÂR�,^_y�jRvÄx_^de4]_^¦^Ty�jk`l]�xTjPe4]dc_y�{K]_tF~�xTtF~>j�`lh�`l^T`­esf,�pto`lh+^���|,y�j@xTtFflj
rCjkh�jdap^�jRhPÖdt4vFj��!r6v!^_y�j>x_jPc¡tFhp�ª�pes]_^'t4{�^_y�j�xTjPe4]dcTyÑt4©ojk]'^_y�jÅap]_xT^�`mx'^_yCe4^ ^Ty�j¦`mh�`m^T`Ve4f



�CtF`lh6^,`mx��Cjk]_ypes��x cdfltFxTjk],^_t�^Ty�j tF��^_`l~�z�~��2gih6^_z�`m^T`l©Fjkflv6�F^Ty�jk]_j�~�z�x_^�rpj�x_tF~>j¬eo���6`l^_`ltFhCe4f
`lh6{Sto]_~�es^_`ltFh�^Type4^�c¡tFz�fV�¦rCj fljPe4]Th�jP�>{K]_tF~ ^_y�j�ap]_xT^�ypesf�{ ts{=^_y�j xTjPe4]dcTyU�C`b{=toh�flv�^_t��,e4]Th
^_y�j¬xTjPcdtohp�¦ypesfb{=e4rCtFz�^�e�©otF`V��esr�flj,~�`lx_^de4¨FjRx§eshp�>��`l^i{Áesfmflx��
®!j���]Tjkx_jkh6^�esh!tF��^T`m~>`l�Pe4^T`mtoh@e4flnotF]_`l^Ty�~ ckesflfmj�� w z�^_zCe4f�¥ÁgihM{StF]T~�e4^T`ltFh6¥ w eR��`l~�`l�k`lh�n�gih6¥
��z�^ }�flz�xT^_jk]T`mh�n@¿ w g w g_},ÂR�pgi^ es^_^_jR~���^Tx¬^Tt�cdto~�~�z�h�`­cRe4^_j�`lh6{StF]T~�es^_`ltFh¦e4rCtFz�^�^_y�j cdtox_^
{Sz�hCcd^_`ltFh�tFr�^de4`lh�jP�>{K]_tF~ tFh�j `l^_jk]de4^_`ltoh�t4{=^_y�j�xTjPe4]dc_y8^_t>fVe4^_jR]¬`l^Tjk]ues^_`ltFh�x�t4{=^_y�j�xTjPe4]dc_y
�6`l]_j�cd^_flv6��gi^ �6t6jkx�^_y�`mx�`lh@e4h�j¡°�cd`ljkh6^Æeshp�¦��]T`lhpcd`l��fljP���§e�v6�,|,y�jk]Tj es]_j'^i�¢t>~�es`mh¦cdtF~Å¥
�CtFh�jkh6^Tx t4{ w g w g_}�Õ�ap]_xT^P�;e�]de4hp�MtF~�`l�kj���to��^_`l~>`m��e4^_`ltoh esflnFtF]T`l^_y�~ ^_ypes^�xue4~>��fljkx,{K]_tF~
^_y�tFx_j,]TjknF`ltoh�x;t4{p^Ty�j¢`lh���z�^;x_�peocdj,~�tox_^Ufl`l¨FjRfmv�^_t cdtoh+^de4`lh ^Ty�j,~�`lh�`l~'z�~�{Sto]X¾'¿iÂkË4xTjPcdtFhC�2�
e4h�jd�Éj�cd^_`l©Fj��6jkh�x_`l^iv�jkxT^_`l~�es^_tF]�^_yCe4^ cke4h�rpj z�x_jP��^_t¦cke4��^Tz�]_j�e��,`V�6j�©Fe4]_`ljk^iv>t4{¢xT^_]TzpcT¥
^_z�]_j�tFh8^_y�j�`lh���z�^¬xT�peFc¡jF�Uvojk^�`lxÆc¡tF~���z�^uesr�flj�{S]_to~±x_`l~���fmj�x_jPcdtohp�8tF]d�6jk]�x_^de4^T`mxT^_`Vcdx toh
^_y�jÆ��e4^ue�� w g w g_}�� x�]_jkxTz�fl^_x,tFh¦xT`m~>��flj�cdtFxT^�{Sz�hpc¡^_`ltFh�x�`lhp�6`Vckes^_j¬esh¦tF]u�Mjk],t4{;~�e4noh�`l^_zp�Mj
`l~���]Tt4©Fjk~>jkh6^�`lh(�Cjk] {StF]T~�e4hCcdj�t4©ojk]�]TjkfVe4^TjP��e4����]Tt+eoc_y�jkxP�(��z�]T^_y�jk]�j¡�M�Cjk]T`m~>jkh6^_x'tFh�e
¨o¥ c¡tFfltF]�~�es��cdtofmto]_`lh�n'��]_tor�fljk~ v6`ljkfV��xT`m~>`lf­es]=`l~���]Tt4©Fjk~>jkh6^_x��
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w esh+v��¢jkflf;¨6h�t4�,h8tF��^T`m~>`l�Pe4^T`mtoh���]Tt�cdjP�6z�]Tjkx�h�jk`l^Ty�jk] ]Tjk��]_jRx_jkh6^'h�tF]�z�^T`mfl`l�kj'^_y�j�xT^_]TzpcT¥
^_z�]_j�t4{;^_y�j to��^_`l~>`m��e4^_`ltoh fVe4hp�6xdcke4�CjF��gih�cdtoh+^T]uesx_^P�C½�jkh�jR^_`Vc�\�flnotF]_`l^Ty�~�x�¿Á½Æ\¬Â,e4^T^_jk~>��^
^_t ckes��^_z�]_j�^Ty�`lx=x_^T]_zpc¡^_z�]Tj¬r6v�esh�eF��y�t�c�jk~�rCjP���6`lh�n�t4{2^_y�j,�pe4]de4~�jR^_jk]Tx=tFh6^_t e�fl`lh�j�¿K^_y�j
cTy�]_to~�tox_tF~>jPÂk�²|,y�j�`lh6^_jkh6^�t4{U^Ty�j¬cd]TtFxTx_t4©FjR],tF�Cjk]ues^_`ltFh>`mh�xT^ueshp��e4]d�>nFjkh�jR^_`Vc�esfmnotF]T`m^Ty�~�x
`lx¢^Tt���]_jRx_jk]T©Fj�eshp�>��]_to�pe4n6e4^_j�e no]_toz��¦t4{X�Ce4]ues~�jk^Tjk]_x�^_yCe4^�
��������2rpj��pes]_^_`Vesfmflv']_jkxT�ptoh6¥
x_`lr�flj�{KtF],nFjRh�jk]ues^_`lh�n¦e'{Áe�©otF]uesr�flj�jk©Fe4flzpes^_`ltFhU���;©FjRh��,y�jkh8x_zpcTy�no]_toz���x�jd��`lx_^P�C~¦e4h6v�t4{
^_y�j�t4�2x_��]T`mh�n�nojkh�jk]de4^TjP�!�6t¦h�tF^���]_jkxTjk]_©oj�^Ty�j�x_^T]_zpcd^Tz�]_j>t4{¢^Ty�jkxTj�nF]TtFz���x¬rCjPckesz�x_j>^_y�j
cTy�tF`Vcdj�ts{�c¡]_tFxTx_t4©ojk]��CtF`lh6^¢`lx,]de4hp�6to~@�
gihÄ��]TtFr�fljk~>x��,y�jk]Tj�^_y�j8rCjkh�jdap^¦ts{�e8�Ce4]ues~�jk^Tjk]�`lx¦cdtF~>��fljk^_jkflv!`lhp�6jR�pjkhC�6jkh6^¦t4{ ^_y�j
©Fe4flz�j,ts{Xe4flf�to^_y�jk]��pes]ue4~>jk^_jR]_xP�o^_y�j��CtF��z�fVes^_`ltFh�xT`m~>��flv�jkhpcdt��6jkx,`lh6{KtF]_~¦e4^T`mtoh�e4rCtFz�^=^_y�j
��]TtFrpesr�`lfm`l^iv��6`lxT^_]_`lr�z�^_`ltFh�t4©ojk],jPeoc_y8�pes]ue4~>jk^_jR]P��gih�^_y�`mx�cke4xTjF�2^Ty�j�cd]TtFx_xTt4©Fjk]�to�pjk]de4^T`mtoh
`lx¢j�µFz�`m©Fesfljkh6^¢^Tt�xue4~>��fl`lh�n�{S]_to~ ^_y�`lx,�6`lx_^T]_`lr�z�^T`mtohUË6^_y�j¬~>tF]Tj¬cd]TtFx_xTt4©Fjk]Tx�^Ty�j�rpjk^T^_jk]�^_y�j
xues~���fljF���;©Fjkh>`lh���]_tor�fljk~�x;�,y�jk]Tj,ap^Th�jkxTx,`mx�tFr�^de4`lh�jP�'^Ty�]_toz�nFy�^Ty�j¬cdto~�r�`lh�jP��jd�2jPcd^_x�t4{
cdflz�xT^_jk]Tx�t4{;`lh���z�^TxP��^Ty�j ½�\"cd]_tox_x_t4©ojk]�to�pjR]ue4^T`ltFh¦`lx¢rCjkh�jda2cd`Ve4fUtoh�flv��,y�jkh¦`l^_x,]de4hp�6to~�flv
cTy�tFxTjkh(cdflz�xT^_jk]Tx�ypes���Cjkh!^_t�cdfltFxTjkflv@~¦e4^dc_y�^_y�j�z�hC�6jk]_flv6`lh�n¦x_^T]_zpcd^Tz�]_j>t4{,^_y�j���]_tFr�fmjR~@�
Ô�jPcke4z�x_j�ts{§^Ty�j�]ues]_`l^iv�ts{¢x_zpcTy(eÅ{Sto]_^_z�`m^TtFz�x�t�ckcdz�]_]_jRhpcdjF��^_y�j�rpjkh�jdap^ ts{§^Ty�j�cd]_tox_xTt4©Fjk]
tF�Cjk]de4^_`ltohÑ`lx>nF]_j�e4^_flv��6`l~�`lh�`lx_y�j��2�Ä\�x�e4x�]Tjkx_z�fm^��¬½Æ\�x�ype�©oj@e!cTy�jPcT¨Fjk]TjP��y�`lx_^TtF]Tv(`lh
{Sz�hCcd^_`ltFh�tF��^T`m~>`l�Pe4^T`mtoh�¿iÔ¢esz�~@�2Ô�tFh�jky!e4hC�@½ es]_]Tjk^_^��=�P�o�FÎ�Ë2q³e4h�nC�=�P�o�FÎFÂR�¬´�h�j�ts{¢tFz�]
nFt6e4flx�`mx,^Tt�`lhpc¡tF]_�CtF]de4^Tj `lh�x_`lnFy6^Tx={S]TtF~±½�\�x,`lh¦e'��]_`lhpcd`l��fljP�ÅtF��^T`l~�`l�Pe4^T`ltFh'{S]de4~�jR�¢to]_¨2�
|,y�jk]Tj�ype�©oj�rCjkjkhÄto^_y�jk]�es^_^Tjk~���^Tx�^_t!cke4��^_z�]Tj�^_y�j�eo�6©Fe4h6^uesnFjkx�ts{Æ½�\�xP���³tF��z�fVes^_`ltFh
Ô�e4x_j���gihCcd]_jk~>jkh6^uesfUq2jPes]_h�`lh�n>¿��=Ô�g_qUÂ,es^_^Tjk~���^Tx=^_t'`lhpcdto]_�CtF]ues^_j�^_y�j¬h�tF^_`ltoh�t4{Xe'cke4hp�M`b¥
��es^_j �CtF��z�f­es^_`ltFh>r6v�]Tjk��fVeFc¡`mh�n�`m^,�,`l^Ty eÅx_`lh�nofmj���]TtFrpesr�`lfl`m^iv�©ojPcd^TtF] ¿iÔ¢esflzPÖke�e4hC��},es]_z6¥
e4hCe��2�P�o�FÎoÂk���=eoc_y�jkfljk~�jkh6^,ts{X^_y�j ©FjPc¡^_tF]�`lx,^_y�j ��]_tFrCe4r�`lfl`l^iv�^Type4^�e'�pe4]T^_`Vcdz�fVe4],r�`m^�`lh�e
x_toflz�^_`ltFh¦`lx�tohU����z�]_`lh�n�^_y�j�fljPes]_h�`lh�n���]Tt�cdjkx_x��U^Ty�j'��]_torpe4r�`lfl`l^iv�©FjPc¡^_tF] ckesh�rCj�^Ty�tFz�noy6^
t4{�e4x e>x_`l~>��flj ~�t��6jkf;ts{§^Ty�j�tF��^T`l~�`l�Pe4^T`ltFh�fVeshp�6xucRe4�CjF��Ô�`m^Tx �,y�tox_j�©Fe4flz�jRxÆes]_j'ap]T~�flv
jkxT^ue4r�fm`lxTy�jP��yCe�©Fj���]_tFrCe4r�`lfl`l^_`ljkx;^_ypes^§es]_j�cdfltFx_j�^_t��ÇtF],���³|,y�tFxTj�^_yCe4^,e4]_j�x_^T`mflf�z�h�¨6h�t4�,h
ype�©oj¬��]_tFrCe4r�`lfl`l^_`ljkx,cdfltFx_j�^Tt���� Î��
®Äy�jRh�`l^;`lxX^Ty�j����� "!$#%�&!' �(2ts{p^_y�j�cdtF~>�ptoh�jkh6^_x;t4{2e¬cRe4hp�6`V��es^_j�]ues^_y�jk]�^_ypesh�^Ty�j,�pe4]T^_`Vcdz�fVes]
©Fe4flz�jRx�t4{�^_y�j�cdtF~>�ptoh�jkh6^_x�^_ypes^¬�6jR^_jk]T~�`lh�jkx�y�t4�"`l^,{ie4]_jRxP�C`l^¬ckesh@rCj �M`b°�c¡z�fl^,^_t¦~�t4©oj
�=Ô�g_q�� x�]_jk��]_jkxTjkh6^ue4^T`ltFh!^_t4�,e4]d�6x¬eÅ©6`­esr�flj x_toflz�^_`ltFh³�*)Çjk©Fjk]T^_y�jRfmjRx_xP�³jk©ojkh@`lh�^Ty�jkxTj�x_tF]T^_x
t4{=��]TtFr�fljk~>x+�=Ô�g_q(ts{S^_jRh�tFz�^ ¥Á�Cjk] {StF]T~�x,nFjRh�jk^_`Vc'e4flnFto]_`l^_y�~�x�rpjPcRe4z�xTj�^_y�tox_j�esfmnotF]T`m^Ty�~�x
e4]Tj�y�`lhp�6jk]TjP�¦r6v�^Ty�j�{ÁeFcd^,^Type4^,]de4hp�MtF~¯cd]TtFxTx_t4©FjR]_x e4]Tj¬`lh6{K]_jPµoz�jkh6^Tfmv>rpjRh�jdaÉcd`VesfÁ�
\±©FjR]_vÑ�M`mxT^_`lhpcd^���r�z�^�]_jRf­es^_jP�ª^TjPcTy�h�`Vµoz�j��,e4x���]TtF�CtFx_j���r6v(¤�e4rCjkx�eshp�-,Fto]u��esh({KtF]�e



]_jR`mhM{StF]dcdjk~�jRh+^>fljPe4]Th�`lh�n!^uesx_¨�¿Á¤�esrpjRx�e4hC��,Fto]u��eshU� �P�o�FÎoÂk�Ägih«^_y�jk`l]Å{S]ues~�jk��tF]T¨É��^_y�j
fljPe4]Th�jk] ~�z�x_^�nojkh�jk]de4^Tj�eFcd^T`mtoh�x xTt�^Type4^ e>]_jR`mhM{StF]dcdjk~�jRh+^�{Sz�hpcd^_`ltoh/ckesh@rCj�cdto~���fljk^Tjkflv
jd����fltF]TjP�2��¤6`l~�z�fl^uesh�jktFz�x_flv+�³^_y�j�fljPes]_h�jR]�~�z�x_^'jd����fltF`l^'�,ype4^'`l^�ypesx�fljPe4]Th�jP�ªx_t!e4x�^Tt
tF��^_`l~�`l�kj�^_y�j fltoh�n4¥i^_jk]T~ ]_jR�§es]u�2�,¤�esrpjkx�e4hp� ,otF]u��e4h@cTy�tox_j ^Tt�cdtFh�xT^_]Tzpcd^ e�Ô=tofl^_�k~¦e4h�h
�6`lx_^T]_`lr�z�^T`ltFh�{S]_to~ ^_y�j�]_jk`lh6{Sto]ucdjR~�jkh6^�{Sz�hpc¡^_`ltFhUÕ � ¿ÁÀCÂ������	��

��� �	����� � �,y�jk]_j�� ¿iÀpÂ�`lx�^_y�j
]_jR`mhM{StF]dcdjk~�jRh+^²{Sz�hpc¡^_`ltFh�{Sto]UeFcd^T`mtoh��/���@`lxU^Ty�j=^Tjk~��Cjk]ues^_z�]TjF�Feshp������`lxXe�h�tF]_~¦e4fl`l�Pe4^T`ltFh
{Áeocd^_to]P�'|,y�jkv�z�x_j�^_y�`mx �6`lxT^_]_`lr�z�^_`ltFh�^Tt¦nFjkh�jR]ue4^Tj�eocd^_`ltFh�xP� \,^�y�`lnoy@^Tjk~��Cjk]ues^_z�]Tjkx ^Ty�`lx
�6`lx_^T]_`lr�z�^T`ltFh�e4����]Tt+eoc_y�jkx=^_y�j,z�h�`�{StF]T~��6`lx_^T]_`lr�z�^T`mtohU�Feshp� ]Tjkx_z�fm^Tx=`lh�]de4hp�MtF~�j¡�M��fmto]ues^_`ltFh
t4{���¿ÁÂR��\,^�fmt4�)^_jk~>�pjR]ue4^Tz�]_jRx tFh�flv�^Ty�tFxTj�eFcd^T`ltFh�x �,y�`­cTy8n+es]_h�jk]�f­es]_noj�]Tjk`lh6{StF]dcdjk~>jkh6^
e4]Tj nFjRh�jk]ues^_jP�²�¬Ô�v¦]_jP�6zCcd`lh�n�� ��^_y�j fljPes]_h�jR]¬��]_tFno]_jkxTx_jkxÆ{S]_to~¯e4h�`lh�`l^T`­esflfmv']ueshp�6to~�`l�kjP�
x_j�e4]ucTy¦^_t�e�~�to]_j��6`l]TjPcd^_j��¦x_jPes]ucTy�e4rCtFz�^�^_y�j¬^T]_z�j�to��^_`l~�esfpeFc¡^_`ltFhU�;gih6^Tjk]_jkxT^_`lh�nofmv6�6^_y�jk`l]
jkxT^_`l~�es^_j,{KtF] � ¿iÀpÂ�`lx�^_t�xTtF~�j�jd��^_jkh6^�e'~�t��6jkfCt4{;^_y�j to��^_`l~>`m��e4^_`ltoh�fVe4hC�6xuckes�pj��,y�`VcTy¦`lxcdtoh�x_^T]_zpcd^TjP���6z�]_`lh�n ^Ty�j�fljPes]_h�`lh�n ��]_t�cdjkxTxP��|;t tFz�]�¨+h�t4�,fmj��6nFjF�6¤�esrpjkx�eshp��,Fto]u��esh�ype�©oj
h�jk`l^Ty�jk]¬es^_^Tjk~���^TjP�>tF��^T`l~�`l�Pe4^T`ltFh�t4©FjR],y�`lnFy��M`m~>jkh�xT`mtohpe4fCx_�CeFcdjkx��2h�to]�e4^_^Tjk~���^_jP�>^_t'aC^
� ¿iÀpÂ��,`l^Ty�e�cdto~���fljd��~�t��6jkfi�

 ! ·"! ·$#
È�h�t4�,`lh�n�h�to^_y�`lh�n�jkflx_j�esrptoz�^�¾'¿ÁÀCÂ�`l^�~>`lnFy6^�h�to^�rCj�z�h�]_jPesx_tohpe4r�flj>^_t8x_jPes]ucTyª{StF] `l^Tx
~�`lh�`l~'z�~ r+v8nFjRh�jk]ues^_`lh�n8�pto`lh+^Tx�{S]TtF~
e¦z�h�`�{Sto]_~ �6`lx_^_]T`lr�z�^_`ltoh!t4©Fjk] ^Ty�j�`lh���z�^_x � ¿iÀpÂR�¤6zpcTy�e�x_jPes]ucTy esflfmt4�,x³h�tFh�j¢ts{p^_y�j�`lh6{Sto]_~�es^_`ltFh�nFjkh�jk]ues^_jP�'r6v ��]Tjk©6`ltFz�x;xues~���fljkx³^_t�jd�Éj�cd^
^_y�j�nFjkh�jR]ue4^T`ltFh8t4{¢xTz�r�x_j�µFz�jkh6^�xde4~���fmjRxP� )ÇtF^�x_z�]_��]T`mxT`lh�nFflv6�p~�zCc_y�fmjRx_x ��tF]T¨�~>`lnFy6^,rpj
h�jPc¡jkx_xde4]_vª`�{�xue4~>��fljkx��¢jR]_j�nojkh�jk]de4^TjP�£{S]_to~ e��6`lx_^_]T`lr�z�^_`ltohU� �&% ¿ÁÀCÂk�;^Type4^�`mx'z�h�`�{Sto]_~>fmv�6`lx_^T]_`lr�z�^TjP��t4©ojk]=^Ty�tFxTj¬À�� x��,y�jk]_j ¾'¿iÀpÂ('*) e4hC�'ype4x¢eÆ��]_torpe4r�`lfl`l^iv t4{X�Æjkflx_jk�,y�jR]_jF����to]
jd�pe4~>��fljF�6`�{X��j�ypeF�¦eFcRcdjkx_x�^_t �+%-, ¿ÁÀCÂ�{Sto].)0/1�Ä~>`lh32¢¾'¿iÀpÂ,e'xT`lh�nFflj�xues~���flj���tFz�f­�Årpj
x_zM°�cd`ljkh6^,^_t'aphp�¦esh�to��^_`l~�z�~��
|,y�`lx `lh�xT`mnoy6^¬xTz�nFnojkx_^Tx e>��]Tt�cdjkx_x�ts{§xTzpckcdjRx_x_`l©oj es����]Tt��M`l~¦e4^_`ltohUÕ,nF`l©ojkh(e¦cdtFflfljPcd^T`mtoh!t4{
�CtF`lh6^_x�{StF]=�,y�`­cTy¦¾'¿ÁÀCÂ('4)65�e �6jkh�xT`l^iv�jkx_^T`m~¦e4^TtF];{Sto] �&%87 ¿iÀpÂ `mx,cdtoh�x_^T]_zpcd^TjP�2�,��]_tF~�^Ty�`lx�6jkh�x_`l^iv!jkx_^T`l~�e4^TtF]�eo���6`l^_`ltohpe4f=xde4~>��fljkx es]_j>nFjkh�jR]ue4^TjP�2�,e�h�jk� ^Ty�]_jkxTy�tFfV�ªjkxT^ue4r�fm`lxTy�jP�2�
)�9.�*)65(:<;P��eshp��e�h�jk���6jkh�xT`m^iv�jRx_^_`l~¦e4^_to]§c¡]_jPes^_jP�2��|,y�j���]_t�cdjkxTx�`lx¢]Tjk�CjPe4^TjP�¦z�h6^_`lfC^_y�j
©Fe4flz�jRx,t4{ ¾ ¿ÁÀCÂ¢cdj�e4x_j'^_t'`l~���]Tt4©FjF�
|,y�j w g w g_}¯esflnFtF]T`l^_y�~ rCjknF`lh�x�r6v(nojkh�jk]de4^T`mh�nÑe�]ue4hC�6tF~Ï�pto��z�fVe4^T`ltFh(ts{Æckeshp�6`V��es^_jkx
cTy�t6tFxTjkh@z�h�`�{StF]T~�flv'{S]_to~±^_y�j'`lh���z�^�x_�peocdjF� ��]_to~±^_y�`lx��pto��z�fVe4^T`ltFh¦^_y�j'~�j��6`Ve4h>ap^_h�jkx_x
`lx,jd��^_]deFcd^TjP��e4hC��`lx��6jRh�tF^TjP��)=56�;|,y�j esfmnotF]T`m^Ty�~�^_y�jRh���]_t�cdjRjP�6xPÕ

�o�?>,�2��e4^Tj ^_y�j��pe4]de4~�jR^_jk]Tx¢ts{ ^Ty�j �6jkh�xT`l^iv�jkxT^_`l~�es^_tF]�t4{ �&%	@ ¿ÁÀCÂ�{S]_to~¯e'xues~���fljF�
���,½�jkh�jk]de4^Tj ~�to]_j�xde4~>��fljkx={K]_tF~ ^_y�j��M`mxT^_]T`mr�z�^_`ltFh �+%A@ ¿ÁÀCÂk�
���,¤6jk^B)
CED 9 j�µFzCe4f�^_t�^Ty�j )Ç^_y!�Cjk]ucdjRh+^T`lfmj>t4{�^Ty�j���e4^de��GFÇjk^ues`mh8tFh�fmv�^_y�j>�pto`mh6^Tx
fmjRx_x�^Type4hG) CED 9 �

|,y�j'©Fe4fl`V�6`l^iv�t4{¢^Ty�`lx¬es����]_t6eFcTy�`lx¬�Mjk�pjRhp�6jkh6^ toh�^i�¢t¦cd]_`l^T`­cRe4f=e4xTx_z�~>��^_`ltFh�xPÕ �+% ¿iÀpÂ�ckeshrCj,x_zpckc¡jkx_x {Sz�flflv�e4����]Tt���`m~¦e4^TjP���,`m^Ty�eÇaph�`l^_j,e4~>tFz�h6^Uts{²��e4^ue�ËFe4hC�BH>¿ �+%0I�J ¿ÁÀCÂ=KLK �+% ¿ÁÀCÂ_Â³`lxx_~¦e4flf�jkh�tFz�noy�x_t'^_yCe4^�xue4~>��fljkx;{S]TtF~ �+% ¿ÁÀCÂ�e4]_j�e4flx_t�fm`l¨ojkflv�^Tt�rCj�xde4~���fmjRx;{S]_to~ �+%0I�J ¿ÁÀCÂ¿S�,y�jk]_jGH>¿ � KLK M4Â�`lx�^Ty�j�È�z�flflrpeoc_¨o¥_q2`ljkr�fljk]'�6`l©Fjk]TnFjkhpc¡j�rpjR^i�¢jkjRh � e4hC�NM4Âk�(Ô�tFz�hC�6x�toh^_y�jkx_j�cdtFhC�6`l^_`ltFh�x�cRe4h�rCj z�xTjP��^Tt���]_t4©oj�cdtoh+©ojk]_nojkhpcdj'`lh@e�aph�`l^Tj h6z�~�rpjR],t4{=x_zpcRcdjkx_xT`l©Fj
e4����]_t���`l~�es^_`ltFh'x_^Tjk��xP�
|,y�j,�Cjk]i{KtF]_~¦e4hpc¡j¢ts{É^Ty�`lx es����]Tt+eFcTy'`lx �Mjk�pjRhp�6jkh6^�tFh'^_y�j,hpes^_z�]Tj,t4{2^_y�j��Mjkh�x_`l^iv�e4����]_t��6¥
`l~�es^_tF]2z�x_jP�2�;®!j�ype�©Fj,cTy�tFxTjkh�^Tt�jkx_^T`m~¦e4^Tj=^_y�j,cdtohp�6`l^_`ltFhCe4f��6`lx_^T]_`lr�z�^T`mtoh�x2{KtF];jk©FjR]_v �pes`l]
t4{=�pes]ues~�jk^Tjk]_x,`lh¦^_y�j�]_jk��]Tjkx_jRh+^de4^T`mtohU�2e'^_to^ue4f³t4{PO'¿RQTS�Â�h6z�~�rpjR]_xP��gih�^_y�j¬h�jd��^�x_j�cd^_`ltFh
��j��,`lflf;x_y�t4�)y�t4����j�z�x_j�^_y�jkx_j¦cdtFhp�M`m^T`ltFhpesfmx��6`lx_^T]_`lr�z�^T`mtoh�x�^_t�cdtoh�x_^T]_zpcd^'e¬Ö¡tF`lh6^¬�6`lxi¥
^_]T`lr�z�^_`ltoh@�,y�`VcTy8`mx cdfltox_jkxT^�`lh8^_y�j�È�qªx_jkh�x_j�^Tt�^_y�j�^_]_z�j�ÖdtF`lh6^¬�6`lxT^_]_`lr�z�^_`ltFhU��¤6zCc_y(esh



e4����]_t���`l~�es^_tF]C`lxXckes�pe4r�fmj�t4{C]_jk��]Tjkx_jRh+^T`lh�n�cdflz�xT^_jk]Tx=t4{py�`mnoy�flv�]TjkfVe4^_j�� �pes]ues~�jk^Tjk]_x��U®Äy�`mflj
^_y�`mx�~�`lnoy+^;xTjkjk~ x_`l~�`lfVe4]³^_t'^_y�j�`lh6^_z�`l^_`l©oj,rpjkyCe�©+`lto]=t4{=cd]_tox_x_t4©ojk]P��^_y�`lx�]_jk��]_jkxTjkh6^ue4^T`ltFh¦`lx
x_^T]_`Vcd^Tfmv�~�tF]Tj �Ct4�¢jk] {Sz�fi� w tF]_j'`l~��CtF]T^ue4h6^Tfmv6��toz�]¬c¡fmz�x_^_jR]_x�e4]_j�� (��  �� (��Æ{S]_to~±^_y�j���es^ue��
e4hC��es]_j�h�to^,��]_jd¥_�6jdaCh�jP�¦r6v�^Ty�j ��]TtFno]ue4~>~�jk]��

� � �³¸+� ���U��¼ ¸
	���
 �³¸ �����k��¹�� # ¹ ¸ º�¼i��¼_¹ ¸ � ��� ��¹=���;��¼ � ¼ ��¼ � �
|,y�j=Ödto`mh6^���]_torpe4r�`mfl`l^iv��6`lx_^_]T`lr�z�^_`ltoh�t4©ojk]�e�x_jk^�t4{X]de4hp�MtF~ ©Fe4]_`Vesr�fljkxP� �1���=� C��+�6`lxPÕ

� ¿ ��Â � � ¿ � 9�K � S������ ���CÂ � ¿ � S K ��� ����� ���CÂ ����� � ¿ ��� I 9 K ���pÂ � ¿ ���pÂ � ¿u��Â
½�`l©FjRh�toh�flv¬�Ce4`l]_�,`lx_j,cdtohp�6`l^_`ltFhCe4f6��]_torpe4r�`mfl`l^_`ljkx�� � ¿ � C K �! FÂ;e4hC� z�hCcdtFhp�M`m^T`ltFhpesf+��]_tFrCe4r�`lf�¥`l^_`ljkx�� � ¿ � CiÂk�6��j¬e4]Tj�{ÁeFcdj����,`l^_y>^_y�j�^uesx_¨�ts{XnFjRh�jk]ues^_`lh�n'xues~���fljkx�^_ypes^¢~¦e4^dc_y�esx§c¡fmtox_jkflve4x;�CtFxTx_`lr�flj¢^Ty�j,^_]Tz�j2ÖdtF`lh6^X�6`lxT^_]_`lr�z�^_`ltFhU� � ¿ ��ÂR�;gi^X`lx³h�tF^;�CtFx_xT`lr�flj¢^TtÆcRe4��^Tz�]_j�esfmf6�CtFxTx_`lr�fljÖdto`mh6^��6`lxT^_]_`lr�z�^_`ltFh�x�ts{.Q8©Fe4]T`­esr�fljkx�z�x_`lh�n�toh�flv�^Ty�j�z�hpcdtohp�6`l^_`ltohpe4f;e4hp�¦�Ce4`l]_�,`lx_j'cdtFhp�M`b¥
^_`ltohpe4f6��]TtFrpesr�`lfm`l^T`mjRxPË4y�t4��jk©ojk]P�o�¢j,��tFz�f­�Æfm`l¨oj¢^Tt��6jkxdcd]_`lrCj�^_y�j,^_]_z�jUÖdtF`lh6^=�6`lx_^_]T`lr�z�^_`ltoh esx
cdfltFxTjkflv�esx,�ptox_x_`lr�fljF�=Ô�jkflt4� �6��j��6jk]T`m©oj e4h�e4flnFto]_`l^_y�~�{KtF],c_y�t+tox_`lh�n�xTzpcTy e��Mjkxucd]T`l��^_`ltFh³�
½�`l©FjRh@e'�pjR]_~�z�^de4^_`ltoh�ts{¢^_y�j�h6z�~�rCjk]_x�rpjR^i�¢jkjRhÑ�'e4hp�GQ;�#" ��$ 9%$ S������ $&�2�2��j��6j¡aph�j�ecdfVe4xTx,t4{=��]TtFrpesr�`lfm`l^iv��6`lx_^T]_`lr�z�^T`mtoh�xP�('�*) ¿ ��ÂRÕ

'� ) ¿ ��ÂP� � ¿ � C,+ K � C&-kÂ � ¿ � C&- K � C&.kÂ ����� � ¿ � C0/213+3K � C,/FÂ � ¿ � C,/+Â � ¿Á�oÂ
|,y�j��6`lxT^_]_`lr�z�^_`ltFh4'�5) ¿ ��Â=z�xTjkx("�e4x�e4h�tF]d�6jk]T`mh�n�{StF];^Ty�j��pes`l]_�,`lx_j,cdtFhC�6`l^_`ltFhpesf���]TtFrpesr�`lfm`�¥^_`ljkx��X´�z�];not+e4fo`lxU^_t�cTy�t6tox_j�^_y�j��pjR]_~�z�^de4^_`ltoh6"'^Type4^³~�e �M`l~�`l�kjkxC^_y�j§esnF]_jRjk~�jkh6^³rpjk^i��jkjkh'�5) ¿ � Â'e4hC��^Ty�j�^T]_z�j��6`lxT^_]_`lr�z�^_`ltFh � ¿ � ÂR��|,y�j�e4no]_jkjR~�jkh6^�rpjR^i�¢jkjRh(^i��t �M`mxT^_]T`mr�z�^_`ltFh�xckesh�rCj ~>jPe4xTz�]_jP�År6v�^_y�j�È�z�flfmrCeFcT¨o¥ q²`mjRr�fljk]§�M`m©ojk]_nojkhpcdjoÕ

H>¿ � KLK�'�5) Â ��798 �;: fltFn � :!fmton<'�5)>=0? �
��@�A : flton �B= :C@�A : flton<'�*)D=
� :FE²¿ � Â :C@ A : flton � ¿ � C,+�K � CG-dÂ � ¿ � C&-"K � C&.kÂ ����� � ¿ � C,/�1H+"K � C0/FÂ � ¿ � C,/FÂ =
� :FE²¿ � Â;IJE2¿ � C,+3K � C&-kÂ#IKE²¿ � C&-"K � C&.kÂ#I ����� ILE²¿ � C,/�1H+�K � C0/FÂMIKE²¿ � C0/6Â �

|,y�`lx �6`l©Fjk]TnFjkhCcdj�`lx e4fl�,e�v6x�h�toh6¥Áh�jkn+es^_`l©FjF�C�,`l^_y�jPµozpe4fl`l^iv¦tFh�flv¦`lh�^_y�j�ckesx_j��,y�jk]Tj4'� ¿N"2Âe4hC� � ¿ ��Â�es]_j�`V�6jRh+^T`Vcke4f��6`lx_^_]T`lr�z�^_`ltoh�xP��|,y�j�to��^_`l~¦e4fO"�`lx��6jdaCh�jP��e4x�^_y�j�tFh�j�^_ypes^~�`lh�`l~�`l�kjkx�^_y�`mx��6`l©Fjk]TnFjkhCcdjF����to]�e��6`lx_^_]T`lr�z�^_`ltoh�^_ypes^¬ckesh�rCj�cdtF~>��fljk^_jRfmv¦�6jkxdcd]_`lrCjP��r6v
�pes`m]T�,`lx_j�cdtohp�6`l^_`ltFhCe4f;��]_torpe4r�`mfl`l^_`ljkx��2^_y�j�tF��^_`l~�esfP"ª�,`lfmf;nojkh�jk]de4^_j¦e��6`lx_^T]_`lr�z�^T`ltFh8^_ypes^
�,`lflfprCj�`­�Mjkh6^_`Vcke4fC^_t'^_y�j¬^T]_z�j �6`lxT^_]_`lr�z�^_`ltFhU�³gih�xTt4{Áes]§esx¢^Ty�j�^_]_z�jÆ�M`mxT^_]T`mr�z�^_`ltFh¦cke4h�h�tF^�rpj
ckes��^_z�]TjP�¦^Ty�`lx,�§e�v6�F^Ty�j to��^_`l~�esfQ'� ) ¿ � ÂÇ�,`lfmfU�M`m©ojk]_noj�{S]_to~ ^_ypes^��6`lx_^T]_`lr�z�^T`mtohU�
|,y�j�ap]Tx_^=^Tjk]_~)`lh�^Ty�j��6`l©Fjk]TnFjkhCcdj��6t6jkx=h�to^¢�6jk�Cjkhp�'toh<";�³|,y�jk]Tjd{Sto]_jF�6^Ty�j�cdtFxT^;{Sz�hCcd^_`ltFh³�R ) ¿ ��Âk����j��,`lx_y¦^_t'~�`lh�`l~�`��kj,`lxPÕ

R ) ¿ ��ÂP��E2¿ � C +3K � C -kÂ#ILE2¿ � C -3K � C .kÂ#I ����� IKE²¿ � C /�1H+�K � C /FÂMIKE²¿ � C /6Â � ¿Á�oÂ
|,y�j�to��^_`l~�esfP"ª`lx ^_y�j�tFh�j�^Type4^ ��]_t��6zpcdjRx�^Ty�j�flt4��jkx_^��pes`m]T�,`lx_j�jkh6^_]TtF�6v8�,`m^Ty!]_jkxT�pj�cd^
^_t8^_y�j�^_]Tz�j��6`lx_^T]_`lr�z�^T`mtohU�!Ô=v!xTjPe4]dcTy�`lh�n!t4©Fjk]�e4flf Q�S;�Cjk]T~�z�^ues^_`ltFh�x��U`l^'`lx��CtFxTx_`lr�flj�^Tt
�6jk^Tjk]_~>`lh�j�^_y�j to��^_`l~¦e4f#";�=gih¦^_y�j�`mh6^Tjk]_jkxT^_x�t4{=cdtF~>��z�^de4^_`ltohpe4fCjd°�cd`ljkhpc¡v+���¢j jR~���flt4v�e
x_^T]ues`mnoy6^i{Sto]_�,e4]u�ÅnF]TjkjP�6v�e4flnotF]_`l^Ty�~�^_t���`VcT¨�e��pjR]_~�z�^de4^_`ltohUÕ



�o�($&���������=~�`lh� 'E²¿ �! FÂk�
���($�� �������=~�`lh� 'E²¿ �! +K � C	��
 +uÂ��6�,y�jk]Tj��
��$�� D 9 ����� $ ��e4hp��� � Q :Ä���	Q :(��� ����� �d�����F�

�,y�jk]Tj 'E²¿ÁÂ²`lxU^_y�j=jk~���`m]T`Vcke4f4jkh6^T]_tF�6v6�X´�hpc¡j§e��6`lx_^_]T`lr�z�^_`ltoh¬`lx;c_y�tFx_jRhU�4nFjRh�jk]ues^_`lh�n�xue4~>��fljkx
`lx�e4flx_t'x_^T]ues`mnoy6^i{Sto]_�,e4]u�²Õ

�o�,}�y�t6tFx_j'e ©Fesfmz�j�{KtF] � C /�rpe4xTjP�>tFh¦`l^_x,jk~>��`l]_`Vckesfp��]TtFrpesr�`lfl`m^ivK'� ¿ � C /+Â �
����{StF]��N� Q�:����	Q�:Ñ��� ����� �d�����F�2cTy�t6tFxTj�jkfljk~>jkh6^ � C	� rpesx_jP�£tFh8^_y�j>jk~���`l]T`­cRe4fcdtFhp�M`m^T`ltFhpesf2��]_torpe4r�`lfl`l^iv4'� ¿ � C	� K � C	��
 +uÂR�

|,y�j�ap]Tx_^¬esflnFtF]T`l^_y�~�]_z�h�x�`lh�^T`l~�j��Å¿RQTS�Â,e4hC��^_y�j x_jPc¡tFhp�¦`lh>^_`l~�j���¿�QTSPÂR�
� ����� � ��¼�� �2¸ ���

|;t,~�jPesx_z�]Tj=^_y�j¢�Cjk]i{KtF]_~¦e4hpc¡j=t4{ w g w g_}�����j=�Cjk]i{Sto]_~>jP��^_y�]_jkj�rpjRhpcTy�~�es]_¨�jd���pjR]_`l~�jkh6^Tx
e4hC��c¡tF~��Ce4]_j���toz�],]_jRx_z�fl^_x��,`l^_y¦^_y�tox_j tor�^ues`lh�jP�>z�x_`lh�n�xTjk©FjR]ue4f;xT^ue4hC��e4]d�¦tF��^T`l~�`l�Pe4^T`ltFh
e4flnotF]_`l^Ty�~�x��
®!j��,`lflf2z�xTj�{StFz�]§esfmnotF]T`m^Ty�~�x�`mh>tFz�]�c¡tF~��Ce4]_`lxTtFh�x�Õ

�o� w g w g_} ¥¢^_y�j'e4flnFto]_`l^_y�~ esrpt4©oj��,`l^_y��F�o� xde4~>��fljkx¢�Cjk]�`m^Tjk]ues^_`ltFh
��� �=Ô=g_q/¥¢x_^de4hp��e4]u�>�CtF��z�f­es^_`ltFh>rpe4xTjP�>`lhpcd]_jR~�jkh6^uesf2fljPe4]Th�`lh�n
���?F�Ì�} ¥¢]de4hp�6to~�`l�kjP�'y�`mflfUcdfl`l~�r�`lh�n� �,½�\"¥�e�xT^ue4hC��e4]d��nojkh�jk^T`­c'e4flnotF]_`l^Ty�~¯�,`l^Ty�x_`lh�nofmj'cd]_tox_x_t4©ojk] e4hp�£�P���
~�z�^ues^_`ltFh�]de4^_j

 :	! "2ACYX3�W�16I�#UL
|,y�j@��tFz�] �Uj�e4¨6x¦��]_tor�fljk~ `lx�^de4¨FjRh�{S]_to~%¿iÔ¢esflzPÖke!e4hC�Ä},e4]Tzpe4hpe����P�F�oÎFÂR� ½�`l©FjRh esh$ ¥_�6`l~�jkh�x_`ltFhpesf�`lh���z�^,©ojPcd^TtF]&%�!��^_y�j�{Stoz�],�pj�e4¨6x,jk©Fe4flzpes^_`ltFhÅ{Sz�hpc¡^_`ltFh>`mx��Mjdaph�jP��e4xPÕ

'²¿ %�(�-��Â �Ä~¦e�� : Ò)�H$�*K¿i��� %��Â+��E-,�� ? ¿d��� %��Â = I ��¿ %�(�-��Â ¿ � Â
�,y�jk]Tj

Ò)�H$.*K¿0/1� %�@ÂP� h+z�~�rpjk],ts{X^T]ue4`lfl`lh�n�/ � x,`lh %� ¿ÁÎoÂE2,�� ? ¿3/1�4%��ÂP� h+z�~�rpjk],ts{XfljPeo�6`lh�n5/ � x�`lh6%� ¿07oÂ
��¿ %�(�-��Â �98 $ `b{³Ò)�H$�*K¿i��� %�@Â;: �"e4hC� E2,�� ? ¿d��� %��Â<: �

� tF^_y�jk]_�,`lx_j ¿ÁÍoÂ

|,y�jk]Tj�e4]Tj,^i�¢t�nFfltorpe4fo~�e���`l~�eX{StF];^_y�`mx³{Sz�hpcd^_`ltohU�U|,y�jkv es]_j,eFcTy�`ljk©ojP�'jk`l^_y�jR]=�,y�jkh�^Ty�jk]_j
e4]Tj?� I8�,fljPeo�6`lh�n�� � x³{StFflflt4�¢j�� r6v�esfmfC��� x=tF];�,y�jRh�^_y�jk]_j�e4]_j?��I8�,^_]de4`lfl`mh�n¬��� x=��]_jPcdj��6jP�
r6v/esflf§��� xP�>|,y�jk]_j¦e4]Tj�e4flx_t�^i��t¦x_z�rCtF��^_`l~�esfXflt�ckesf=~�e �M`l~�e'^Type4^ t�ckc¡z�]��,`l^Ty/e¦xT^_]T`mh�n
t4{¢esfmf�� � x�to]�e4flfX� � xP����tF],fVe4]TnFj ©Fesflz�jkx�ts{P� �p^Ty�`lx���]TtFr�fljk~ rCjPcdtF~>jkx�`lhpc¡]_jPesx_`lh�nFflv¦~�to]_j
�6`�°�cdz�fl^;rCjPcke4z�x_j�^Ty�j�rCe4x_`lh't4{Ue4^T^_]ueocd^_`ltoh'{StF];^_y�j,`mhM{Sjk]_`lto]Xflt�ckesf�~�e �M`l~¦e=rCjPcdto~�j�f­es]_nojk]P�
F,jRx_z�fl^_xÆ{StF]�]_z�h�h�`lh�n�^Ty�j�e4flnFto]_`l^_y�~�x�e4]Tj�x_y�t4�,h!`lh�apnFz�]_j��F�Ågih/esfmf�^_]_`Vesfmx��T���§esx�x_jk^
^_t�rpj������±ts{ $ �2^_y�j>^_to^ue4f�h+z�~�rpjk]�ts{§`lh���z�^_xP�Å|,y�j w g w g_}�e4flnotF]_`l^Ty�~ cdtFh�x_`lx_^Tjkh6^_flv
~�e ��`m~�`l�kjRx¬^Ty�j�{Kz�hpcd^T`mtoh(�,`l^_y(es����]Tt��M`l~¦e4^_jRfmv¦toh�j�^Tjkh6^_y�^_y�j>h6z�~�rpjR] t4{�jk©Fesflzpe4^T`mtoh�x
]_j�µFz�`m]TjP�¦r6v�^_y�j x_jPc¡tFhp�¦rCjkxT^¬e4flnotF]_`l^Ty�~@�
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Function Evaluations Required to Maximize 4 Peaks

�³`lnFz�]Tj��FÕ ),z�~�rpjk],ts{=jk©Fe4flzpes^_`ltFh�x,ts{¢^_y�j���toz�]i¥ �³jPe4¨�cdtox_^Ç{Sz�hpcd^T`ltFh¦{Sto]��6`��ÉjR]_jkh6^ e4flnFts¥
]_`l^Ty�~�x���fltF^T^_jP�Å{Sto]§e'©Fes]_`ljk^iv�t4{=��]TtFr�fljk~>x=x_`l�kjRxP�

 :�� 9É[��(W�16I�#UL
|,y�j ¤6`�� �³jPes¨6x,��]_tor�fljk~¯`lx,e'x_fl`lnFy6^�©Fe4]_`Ves^_`ltFh�toh ��tFz�] �³jPes¨+x��,y�jk]Tj

��¿ %� �-��ÂP� � $ `�{ Ò)�H$.*K¿Á���uÀCÂ;: �"e4hC� E2, � ? ¿u� �uÀCÂ;: �Äto]
Ò)�H$.*K¿u� �uÀCÂ;: �"e4hC� E2, � ? ¿Á���uÀCÂ;: �

� to^_y�jR]_�,`lx_j
¿ÁÊoÂ

|,y�`lx,{Kz�hpcd^T`mtoh¦ype4x�^i�¢t�eo���6`l^_`ltFhCe4f2nFfltorpe4f2~¦e���`l~�e��,y�jk]Tj�^Ty�jk]_j�e4]Tj �KI���fljPeF�6`lh�n�� � x
{Stofmflt4��jP��r6v�e4flf=��� x�tF]��,y�jkh�^Ty�jk]_j�e4]Tj �KI�� ^T]ue4`lfl`lh�n¦� � x,��]_j�cdjP�6jP�8r6v�e4flf;��� xP��gih�^Ty�`lx
ckesx_jF�³`l^¬`lx�h�to^¬^Ty�j�©Fe4flz�jRx¬ts{§^Ty�j�ckeshp�6`V��e4^Tjkx�^_ypes^ `lx�`m~>�pto]_^de4h6^P��r�z�^ ^Ty�jk`l]�x_^_]Tzpcd^Tz�]_jFÕ
^_y�j�ap]Tx_^ �4I)���ptox_`l^_`ltoh�x x_y�tFz�fV�8^ues¨Fj�toh!^_y�j>xue4~>j�©Fesflz�jF�³^_y�j>f­esx_^ � I"�Å�ptox_`l^_`ltFh�x
x_y�tFz�fV�8^ues¨Fj�toh!^_y�j>xue4~>j�©Fesflz�jF�³^_y�jkxTj�^i��t�nF]TtFz���x�xTy�tFz�fV��^ues¨Fj�toh(�6`��ÉjR]_jkh6^'©Fe4flz�jkx��
e4hC��^Ty�j�~�`V���6flj,�CtFxT`m^T`ltFh�x,xTy�tFz�fV�>^ues¨Fj�tFh�e4flf2^_y�j¬xde4~>j�©Fe4flz�jo�
F,jRx_z�fl^_x�{Sto]�^_y�`lx���]_tor�fljk~ e4]Tj�xTy�t4�,h8`mh�apnoz�]_j�����\�x�~�`lnFy6^,rCj�j¡�M�CjPcd^TjP�2���=Ô�g_qª�pjR]i¥
{Sto]_~�j��¦�¢to]_xTj�^_ypesh!tFh8^_y�j���tFz�]��³jPes¨@��]TtFr�fljk~ rpj�cke4z�xTj�`l^�^_jkhC�6x�^Tt¦tFxuc¡`mflfVe4^Tj�`lh8^_y�j
~�`V���Mfmj�t4{;^_y�j�xT�peFcdj��,y�`lflj�cdtoh+^T]ueo�6`Vcd^_to]_v�xT`lnFhpesfmx���z�flf2`l^=rpeFcT¨�eshp�'{Sto]_^TyU�;|,y�j�]ueshp�6tF~
cd]TtFx_xTt4©Fjk]�tF�Cjk]ues^_`ltFh¦ts{X^_y�j�½�\"t�ckckesx_`ltFhpesflfmv��,e4x�esr�flj�^Tt�cke4��^Tz�]_j�x_tF~>j�ts{ ^Ty�j�z�hp�6jR]i¥
flv6`mh�n�x_^T]_zpcd^Tz�]_jo�¢]Tjkx_z�fm^T`lh�n@`lh(esh(`l~���]Tt4©FjP��]_jRf­es^_`l©Fj��Cjk] {StF]T~�e4hCcdj�ts{�^_y�j�½�\'�2\�x���j
jd���CjPcd^_j��2��^Ty�j w g w g_}�e4flnotF]_`l^Ty�~"�§esx¢e4r�fmj,^Tt cke4��^Tz�]_j�^_y�j�z�hp�6jR]_flv6`mh�n¬xT^_]Tzpcd^_z�]_j�t4{2^_y�j
��]TtFr�fljk~8�Fe4hp�>cdtF~�r�`mh�j¢`lh6{Sto]_~¦e4^_`ltoh�{S]_to~ e4flfp^Ty�j�~¦e���`l~�e��C|,y6z�x w g w g_}�cdtFh�x_`lx_^Tjkh6^_flv
~�e ��`m~�`l�kjRx¬^Ty�j�¤M`b� �³jPe4¨6x�{Sz�hpc¡^_`ltFh!�,`l^_y(es����]Tt��M`l~¦e4^_jRfmv¦toh�j�a�{K^_`ljk^_yª^_y�j>h6z�~�rpjR] t4{
jk©FesfmzCe4^_`ltoh�x¢]TjPµoz�`l]_jP� r+v�^Ty�j to^_y�jk]�esflnFtF]T`l^_y�~>xP�

 :�� ��I��	��
kG�ACJSAC34[SB
�
\±nF]de4��y�`lx�È,¥_}�tFflto]ue4r�fmj>`�{¬`l^�`lx��ptox_x_`lr�flj¦^_t!e4xTx_`lnFh�toh�j¦t4{ ��cdtofltF]_x�^Tt!jPeFcTy�t4{�^_y�j
h�t��6jkx�t4{=^_y�j nF]de4��y¦x_zCc_y8^_yCe4^,h�t�eo�kÖkeFc¡jkh6^�h�t��6jkx�ype�©Fj�^Ty�j xues~�j cdtofmto]P����jR^_jk]T~�`lh�`lh�n
�,y�jk^Ty�jk]�e8nF]de4��y�`lx�ÈÇ¥_}�tFfltF]de4r�flj>`mx>¨6h�t4�,h�^_t!rCj )+�³¥_}�tF~>��fljk^_jo� Ì,jR]_jF���¢j8�6jdaph�j
w e � ÈÇ¥ }�tofltF]_`lh�n'^_t�rCj ^Ty�j ^uesx_¨>t4{;aphp�6`lh�n�e�c¡tFfltF]T`mh�n�^Type4^�~�`lh�`l~�`l�kjkx=^Ty�j h6z�~�rCjk],t4{
eF�RÖkeFcdjRh+^,�Ce4`l]_x�cdtofltF]_j���^Ty�j�xues~�jF�
F,jRx_z�fl^_xÆ{StF]�^_y�`mx���]_tor�fljk~
e4]_j�xTy�t4�,h8`mh8aCnFz�]Tj�����®!j'z�x_j��(e>x_z�r�x_jk^'t4{,nF]de4��y�x��,`m^Ty
e>x_`lh�nofmj�x_tFflz�^T`ltFh!¿Kz��@^Tt¦�pjk]T~�z�^ues^_`ltFh�x�t4{,cdtFfltF]dÂ�x_t¦^_ypes^�^_y�j�to��^_`l~�esf2x_tofmz�^_`ltFh�`lx �6jd¥
�Cjkhp�6jkh6^��D�9����tFh�^Ty�j'x_^_]Tzpcd^Tz�]_j>t4{¢^Ty�j��Ce4]ues~�jk^Tjk]_x�� Ô=j�cke4z�xTj�ts{¢^_y�`lx�� ��Ô=g_qª�Cjk]i{Sto]_~>x
�Ct+to]_flv6�U½�\ � x³�pjk] {StF]T~"rpjR^_^_jR]=rpj�cke4z�xTj�� ����cd]_tox_xTt4©Fjk]=�CtF`lh6^U`lx³]_jk��]Tjkx_jRh+^de4^T`m©oj,t4{pxTtF~>j=t4{
^_y�j,z�hp�6jk]Tflv+`lh�n�x_^_]Tzpcd^Tz�]_j�t4{2^_y�j,nF]ues��y�x=z�x_jP�2���³`mhCe4flflv+� w g w g_}ª�pjR]i{Sto]_~�x;rCjkx_^�rCjPcke4z�x_j
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Function Evaluations Required to Maximize 6 Peaks
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Function Evaluations Required to Maximize K−Coloring

�³`lnFz�]Tj¢��Õ )Çz�~�rCjk]Uts{MjR©Fe4flzpe4^T`ltFh�x2ts{p^_y�j,¤6`��6¥ �³jPes¨¬cdtox_^³{Sz�hCcd^_`ltFhÅ¿Sfljd{S^dÂUe4hC��^_y�j,ÈÇ¥ }�tofltF]
cdtox_^,{Kz�hpcd^T`mtoh�¿K]_`lnFy6^uÂ�{KtF],e'©Fe4]_`ljk^iv�ts{=��]_tor�fljk~ x_`l�kjRxP�

`l^,`lx§esr�flj¬^Tt�cke4��^_z�]Tj�e4flfCt4{=^_y�j�xT^_]_zCcd^_z�]de4f;]_jRnFz�fVe4]T`l^iv��,`m^Ty�`lh�^Ty�j `lh���z�^TxP�

� # ¹ ¸ � � »��6¼_¹ ¸ �

®!j�ype�©oj��6jkxdcd]_`lrCjP� w g w g_}��;e�h�t4©Fjkf�tF��^T`l~�`l�Pe4^T`ltFh@esfmnotF]T`m^Ty�~ ^Type4^�cdtoh+©ojk]_nojkx�{Áe4xT^_jk]
e4hC�'~�tF]Tj¢]Tjkfl`Ve4r�flv'^_ypesh�x_jk©ojk]uesf2tF^_y�jk]¢j¡�M`lxT^_`lh�n�esfmnotF]T`m^Ty�~�x�� w g w g_}�eFckc¡tF~���fm`lxTy�jkx=^Ty�`lx
`lh�^i��t �,e�v6xP�;�U`l]Tx_^P�o`l^;�pjk] {StF]T~�x=to��^_`l~>`m��e4^_`ltoh¬r6v xTzpckcdjRx_x_`l©ojkflv�e4����]_t���`l~�es^_`lh�n�^_y�j�cdtFh6¥
�6`l^_`ltohpe4f2�6`lx_^T]_`lr�z�^T`mtoh�ts{U^_y�j�`lh���z�^Tx,nF`l©FjRh�e�rptoz�hp��toh�^Ty�j cdtFxT^,{Sz�hCcd^_`ltFh³�U|,y�]TtFz�noy�tFz�^
^_y�`mx���]TtMc¡jkx_x��p^Ty�j�tF��^T`l~�z�~"t4{;^_y�j cdtox_^�{Sz�hpcd^T`ltFh�rCjPcdto~�jkx,no]ueo�6zpe4flflv ~>tF]_j�fl`m¨ojkflv+�²\�x,e
]_jRx_z�fl^P� w g w g_}��6`l]_jPcd^Tflv�cdtF~>~�z�h�`mcRe4^_jRxX`lh6{KtF]_~¦e4^T`mtoh e4rCtFz�^=^Ty�j¬c¡tFx_^�{Sz�hCcd^_`ltFh'{K]_tF~)^_y�j
jPes]_flv�xT^ue4nojkx,^_t�^Ty�j�fVe4^_jR],x_^uesnFjkx�t4{;^_y�j�x_j�e4]ucTyU�,¤6j�cdtFhp�²� w g w g_}«e4^_^Tjk~���^_x,^_t��M`mxdcdt4©FjR]
cdto~�~�toh¦z�hp�6jk]Tflv+`lh�n�x_^_]Tzpcd^Tz�]_j�e4rCtFz�^ tF��^T`l~�e'r6v/c¡tF~���z�^_`lh�n>x_jPcdtohp�o¥itF]d�6jk]�x_^de4^T`mxT^_`Vcdx
e4hC��xde4~>��fl`mh�n�{K]_tF~ e��6`lx_^_]T`lr�z�^_`ltoh�cdtoh�x_`lx_^Tjkh6^��,`l^_y¦^Ty�tFxTj¬xT^ues^_`lx_^T`­c¡xP�
����#2B;A��'JK1�� �C5!16BUD4L
gih¦^_y�`lx,]Tjkx_jPes]ucTyU� ,ojk]_jR~�v ��j Ô=toh�jk^�`lx,xTz����CtF]_^TjP��r+v>^_y�j��¬´�� w z�fl^_`V�6`lxuc¡`m��fm`lhpes]_vBF,jd¥
x_j�e4]ucTy �;]TtFnF]de4~�t4{U^Ty�j >,h�`l©ojk]_xT`m^ivBF,jRx_jPes]ucTy¦gih�`l^_`Ve4^T`m©ojF�F}�ypes]_fljkx,gixTrpjkflfCr6v�e�{Sjkflflt4�,x_y�`l�
nF]de4h6^_j�� r6v�\=|	��|Ñq³e4r�x ¥ FÇjkx_jPes]ucTyU�6e4hp���;e4z�f6Ã�`mtofVe�r+v'´,°�c¡j¢ts{ )�e�©Fesf"F,jRx_jPes]ucTy�½�]uesh6^
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