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Ë ÌpÍ\ÎHÏ¢Ð�Ñ¹ÒªÓqÎ@ÔdÐ©Í

¯ ce�pcefd`by�c3�M]_[X]_fe]utJl_l_��xXadvVx1vmcd`�iÊ]�[ÖÕ×��Ø���tJad`�tszblutVchcªvJ�\ip]|cefeae]_¬XoXfd`�iÙtJ[9i�xHtJahtJl_l|`bl
z�vVyjxXoXfe]_[Xk.iX`b^N]|z�`�c;]_[9cexX]_ad`�i~¬N�.fe¥9`�tJadzh¥X]_fd`�zbfeoXah`+tJ[9i
�OoX[HzÁfd]_vV[9]�[9k�vJ�9l_]_^N]_[Xk�z�`bl_l|c3Ú
�7fÛ¥HtVc©fdvj¬1`~cefead`�cdcd`�iÜfe¥HtJf©fe¥9`�ch`
ce�pcefd`by�cÛÝ(`bad`.[9vVf§]_[Nfd`b[9iX`�i�fdvj¬1`ªt¹y�vNiX`bl;vJ�
fe¥9`�z�`bl_l���]_[9cefd`3tVi=fe¥9`b]_aRxXoXaex1vmcd`#Ý+tVc¹fdv«]_[N^B`�cefe]_k5tJfd`UcdvVy�`�z�vVyjxXoXfhtJfe]|vV[HtJl+�¸`3t �
feoXad`�c§ÝÛ¥X]|zh¥«z3tJ[s¬1`~tJ¬9cdfeahtVzbfd`�iÜ�EadvVyÞfe¥9`~z�`bl_l_oXlutJa§¬X]|vVl|vVkm�5Ú(¨§[N�{Ý+t3�5�p]_[«cd`b^5`bahtJl
ad`�z�`b[NfjÝ(vVaeßpcRfe¥9`#�EahtJy�`bÝ(vVaeßÊvJ� ¯ ce�pcefd`by�c¹¥HtVcR¬1`�`b[Ùo9cd`�iàfdv»iX`Áá9[9`Uy�vNiX`bl|c
vJ�§cex1`�zb]�áHz#z�`bl_l_oXlutJa¹xXadvNz�`�cdcd`�c¹vVa¹cefeaeo9zbfeoXad`�cU¿Ecd`�`�tJ[=oXx1i9tJfd`�i=¬X]_¬Xl_]_vVkmaâtJxX¥N�=tJf
ã £5£Nä�å´æNæVäH��çH��£p¶J¡@�����H�B�Nºm�����5 @��¡1��·��h�³£XÀÁÚ
��[
fe¥X]|cqÝ(vVaeß�Ý(`�tJad`�y,tJ]_[Xl_�.]_[Nfd`bad`�cefd`�i~]_[~]_[N^B`�cdfe]_k5tJfe]_[Xk§fe¥9`�y�vNiX`bl_l_]_[Xk�x1v³Ý(`ba

vJ� ¯ ce�pcefd`by�c3�ètJ[9i�]_[»fe¥9`R`Á±{fd`b[9cd]_vV[�vJ��fe¥9`ª�EahtJy�`bÝ(vVaeß¢�¢]_[�vVadiX`ba�fdvUiX`3tJl�ÝÛ]_fe¥
éOê\ë@ìdídîbéðï�í ¬X]|vVl|vVkm]|z3tJl;]_[p�EvVaey,tJfe]|vV[�Ú(�7[9iX`�`�iè�9y,tJ[N��tVcex1`�zbfdc\vJ��fe¥9`
z�`bl_l��EoX[9zbfe]|vV[ �
]_[Xk�tJad`~cefe]_l_l�oX[Xß{[9v³ÝÛ[sfdv�¬X]|vVl_vVkm]|cdfdc�tJ[9iscdvVoXadz�`
vJ�Ûñ{ò îhíbìÁó�ôVé ò óEõ Ú��7[�fe¥9`�cd`~z3tVcd`�c
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oX[9z�`baefhtJ]_[Nf7�jiXvN`�c�[9vVf�`by�`baekB`Û[9vVf�vV[Xl_�ª¬1`�z3tJo9cd`ÛvJ�1fe¥9`+lutVzhß¹vJ�1ß{[9v³ÝÛl|`�ipkB`§tJ¬1vVoXf
fe¥9`
vNz�zboXaead`b[9z�`~vJ��cdvVy�`.`b^5`b[Nf~¿¸tRy,tJfe¥9`by,tJfe]|z3tJlqy�vNiX`blè�¸vVaÛfe¥X]|cÛ]|cÛxXadv³^N]|iX`�iÜ¬N�
fe¥9`�xXadvV¬HtJ¬X]_l_]_f7�#fe¥9`�vVae�XÀÁ�{¬XoXf+]_f(]|c(ipo9`�fdvªfe¥9`ªö ô3÷ ñ í ò íâïâï �pfe¥HtJf+]|c�fe¥9`�z3tJxHtJ¬X]_l_]_f7�
fdv�o9cd`.]_yjxXad`�zb]|cd`
]_[p�¸vVaey,tJfe]|vV[«fdv�iX`�cdzbae]_¬1`
fe¥9`~z�`bl_l��OoX[9zbfe]|vV[X]_[Xk9Ú©ø¢ñBùhù õ�ï�íbó(óOúpíÁû
ü ìÁõ tJ[9i¹ýÁñBùhù õjþ ü ÷méEî z�vVoXl|iU¬1`�o9cd`Á�EoXl1]_[Ufe¥X]|c(�EahtJy�`bÝ(vVaeß1Ú�ÿ�`b[9z�`m�{Ý+`�xXadvVx1vmcd`�fdv
tJxXxXadvBtVzh¥�fe¥9`RxXadvV¬Xl|`by�vJ��]_[Nfd`bkmahtJfe]_[Xk��EoX}�}��sfd`�zh¥X[X]��No9`�c
]_[ ¯ cd�{cefd`by�c�fdvÜiX`3tJl
ÝÛ]_fe¥�oX[9z�`baefhtJ]_[Nf7�Ü]_[�¬X]|vVl_vVkm]|z3tJlMce�{cdfd`by�c3Ú
��[�xHtJaefe]|zboXlutJa3�5Ý(`ÛÝÛ]_l_l9¬Xad]_`��9��tJ[HtJl_�{}3`Ûfe¥9`©z3tVch`ÛvJ�¢feahtJ[9cey�`byª¬XaâtJ[9`©xXadvVfd`b]_[9c³Ú

¾M]_adcef§Ý(`~z�vV[9ce]|iX`ba\fe¥9` ¯ y�vNiX`bl;xXadvVx1vmcd`�is]_[=Õ×��Øq�¸vVa§cd]_yªoXlutJfe]_[Xk#fe¥9`ªtVzbfe]_^{]_f7�ÜvJ�
y�`�zh¥HtJ[9vmch`Á[Hce]_fe]_^B`§zh¥HtJ[X[9`bl|c3�5ÝÛ¥9`bad`Ûfe¥9`ÛoX[9z�`baefhtJ]_[Nf7�R]|c�ad`blutJfd`�i�fdv
cdvVy�`+ad`bl|`b^mtJ[Nf
xHtJahtJy�`bfd`badc.vJ��fe¥9`~y�vNiX`bl��ètJ[9isÝ(`~km]_^5`~chvVy�`ªceoXkmkB`�cefe]|vV[9c�tJ[Hi«vVx1`b[«xXadvV¬Xl|`by�c
z�vV[9z�`bae[X]_[Xk#¥9v³Ý fdvRo9cd`��OoX}�}���fdvNvVl|c©ÝÛ]_fe¥X]_[�fe¥HtJf©y�vNiX`bl�Ú� ¥9`b[�Ý(`.xXadvVx1vmcd`.fe¥9`.]_[N^5`�cefe]_k5tJfe]|vV[«vJ��fe¥9`�kml|vV¬HtJlq¬1`b¥Ht3^{]|vVa§vJ��x1vVxXoXlutJfe]|vV[9c
vJ�§¿E`��NoHtJlMvVa\ip]��¢`bad`b[{fâÀÛfeahtJ[9cex1vVaef\xXadvVfd`b]_[9c3�1ceo9zh¥�tVc\¨ �©¯�� x1v³Ý(`bad`�i«xXoXyjx9c3�H]|vV[
zh¥HtJ[X[9`bl|c�tJ[9iRfeahtJ[9cex1vVaefd`badc3�NtJ[9i¹fe¥9`+cdfeo9ip�ªvJ���9op±¹ip�{[HtJyj]|z�c�vJ�1fe¥9`+z�vVaead`�cex1vV[9i �
]_[Xk©fdahtJ[9cex1vVaefd`�i
y�vVl|`�zboXl|`�c3ÚM�7[.fe¥X]|cqz3tVcd`m��fe¥9`�cdvVoXadz�`�vJ�poX[9z�`baefhtJ]_[Nf7�.]|cqz�vV[9z�`bae[9`�i
ÝÛ]_fe¥�fe¥9`~l|vNz3tJl;x1vmce]_fe]|vV[�]_[«fe¥9`ªz�`bl_l_oXlutJa�y�`byª¬XahtJ[9`�c�vJ��feahtJ[9cdx1vVaef\xXadvVfd`b]_[9c.tJ[9i
ÝÛ]_fe¥�fe¥9`�l|vNz3tJlqip]|cefeae]_¬XoXfe]|vV[«vJ��ceoX¬9cefhtJ[9z�`�c3�Xcd]_[9z�`�fe¥9`�ahtJfd`~tJ[9iÜ`Á±pfd`b[Nf©vJ�MfeahtJ[9c �
x1vVaef�]|c�tJl|chv\]_[	�9o9`b[9z�`�iR¬N�~fe¥9`+z�vV[9z�`b[NfeahtJfe]|vV[9c�vJ�1ceoX¬9cefhtJ[9z�`�c�tJ[9i¹¬N�~fe¥9`(`bl|`�zbfeae]|z
x1vVfd`b[Nfe]utJlqfe¥HtJf§`Á±p]|cefdc§tVzbadvmcdc©fe¥9`�y�`byª¬XahtJ[9`mÚ

� ¥9`Uy�vVfe]_^mtJfe]|vV[ vJ��fe¥X]|cjah`bch`3tJadzh¥ ]_cjfdv»o9ch` ¯ ce�pcefd`by�c¹�¸vVaRy�vNiX`bl_l_]_[Xk�fe¥9`
�EoX[9zbfe]|vV[X]_[XkàvJ�
cex1`�zb]�áHz«z�`bl_l_oXlutJaUcefeaeo9zbfeoXad`�cUtJ[9i xX¥9`b[9vVy�`b[Htp�©¥Ht3^N]_[XkàtVc�á9[HtJl
kBvBtJl\fe¥9`�xXadvNipo9zbfe]|vV[ÖvJ�.o9cd`Á�EoXl�tJ[9i ad`bl|`b^VtJ[{f,fdvNvVl|c,�EvVa,¬X]|vVl|vVkm]|cefdc3�©tJ[9i ¥9`b[9z�`
y�vVfe]_^mtJfe]_[Xkª�EoXaefe¥9`ba(z�vNvVx1`bahtJfe]|vV[9c+¬1`bf7Ý(`�`b[Ucdzb]|`b[Nfe]|cefdc�Ý(vVaeß{]_[Xkª]_[#fe¥9`�tJad`3tVc(vJ� ¯
ce�pcefd`by�c
tJ[9i»r«]|zbadvV¬X]|vVl|vVkm�5Ú¹�7[9iX`�`�iè�èfe¥9`RiX`�cd]_km[�vJ�ÛtJxXxXadvVxXae]utJfd`�cdvJ�Ef7Ý+tJad`Rcd]�y �
oXlutJfdvVadc³�9¬HtVcd`�isvV[sfe¥9`~z�vVaead`�cdx1vV[9ip]_[Xk ¯ y�vNiX`bl|c³�9Ý(vVoXl|isxXadv³^{]|iX`ªtJ[«`3tVce]|`ba§Ý+t3�
fdvRzh¥9`�zhß,¬1vVfe¥Ufe¥9`�`��è`�zbfe]_^B`b[9`�cdc©tJ[9i�fe¥9`�z�vVaead`�zbfe[9`�cdc©vJ�qfe¥9`\y�vNiX`bl|c³�XtJ[9i�¥9vVx1` �
�EoXl_l_��¬1`�z�vVy�`ÜtsfdvNvVl(�EvVa¹fd`�cefe]_[Xk»ß{[9v³ÝÛ[ài9tJfhtp��xXad`�ip]|zbfe]_[Xk�oX[Xß{[9v³ÝÛ[Ùcdz�`b[HtJae]|vmc
tJ[9iÜad`bfeoXae[X]_[Xk,y�`3tJ[X]_[XkV�EoXlq]_[p�EvVaey,tJfe]|vV[sfdvj¬X]|vVl|vVkm]|cefdc3Ú
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�7[¹fe¥X]|c�cd`�zbfe]|vV[jÝ(`�á9adcef�km]_^B`Ût\¬X]|vVl|vVkm]|z3tJl9iX`�cdzbae]_xXfe]|vV[,vJ�Hy�`�zh¥HtJ[9vmch`b[9ce]_fe]_^B`©zh¥HtJ[ �
[9`bl|c+ÝÛ]_fe¥UlutJaekB`�z�vV[9ipo9zbfhtJ[9z�`�¿Er�cdz����{]_[Ucd¥9vVaefâÀÁ�{fe¥9`b[UÝ(`\ad`bx1vVaef§tªceß5`bfdzh¥ÜtJ[9iÜt
¬Xae]|`Á�;v³^5`bae^{]|`bÝ vJ�qfe¥9` ¯ ce�pcefd`by xXad`�cd`b[Nfd`�i#]_[»Õ×��Ø1�EvVa�y�vNiX`bl_l_]_[Xkjfe¥9`©�EoX[9zbfe]|vV[X]_[Xk
vJ�¢r�cdz��stJ[HtJl_�N}3`�i�ipoXae]_[Xk
xHtJfdzh¥�zblutJyjxX]_[Xkª`Á±{x1`bae]_y�`b[Nfdc3Ú � ¥9`+ad`3tViX`ba�]|c�ad`Á�¸`baead`�i
fdv=Õ×��Ø��EoXa
�OoXaefe¥9`baª[9vVfe]|vV[9cRtJ[9i=iX`bfhtJ]_l|c3��tVc~Ý(`bl_l(tVc~�EvVa~fe¥9`,ad`Á�E`bad`b[9z�`�cªfe¥9`bad`b]_[�Ú
¾M]_[HtJl_l_�5�XÝ(`�xXadvVx1vmch`~tJ[9iÜy�vVfe]_^VtJfd`~t¹�Oo9}b}��U`Á±pfd`b[9ce]|vV[svJ�Mfd¥HtJfÛy�vNiX`bl�Ú
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`�i�¬N�,y�`�zh¥HtJ[X]|z3tJl¢�¸vVadz�`�c3Ú � ¥9`b]_a+xX¥N�pce]|vVl|vVkm]|z3tJl¢�EoX[9zbfe]|vV[Üz�vV[9ce]|cefdc+]_[�fe¥9`�xXadvVfd`�z �
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fe]|vV[ tJk5tJ]_[9cef#cd`b^5`Áah`Üvmcdy�vVfe]|z�iXv³ÝÛ[9cd¥X]��Ofdc3�+ce]_[9z�`Üfe¥9`b� tJl_l|v³Ý fe¥9`ÜahtJxX]|i `Á±{]_f,vJ�
ip]��è`bad`b[Nf¹zh¥9`byj]|z3tJl|cRtJ[9i�fe¥9`#ceo9iXiX`b[=iX`�zbad`3tVcd`#vJ�Ûfe¥9`#vmcey�vVfe]|z�xXad`�chceoXad`�]_[9ce]|iX`
fe¥9`�z�`bl_l�Ú � ¥X]|c�`b^B`b[Nf;]|cq�OoX[9i9tJy�`b[NfhtJl{�EvVa;¬HtVzbfd`bae]utJlpz�`bl_l{¬1`�z3tJo9cd`m�VÝÛ¥9`b[ªfe¥9`�fdoXaekBvVa
xXad`�chceoXad`.]|cÛfdvNvjlutJaekB`m�9fe¥9`.]_[Nfd`bkmae]_f7�ÜvJ��fe¥9`
z�`bl_l;z3tJ[�¬1`
i9tJy,tJkB`�i�¬N�Uip]|ceaeoXxXfe]|vV[
vJ�+z�`bl_l�Ý+tJl_l�tJ[9i�xXlutVcey,t�y�`byª¬XahtJ[9`m���¸vVl_l|v³Ý(`�i�¬N��z�`bl_l�iX`3tJfe¥�Ú � ¥9`j]�[HzÁah`�tVch`R]_[
fe¥9`jxXad`�cdceoXad`j`Á±X`baefd`�i�tJk5tJ]_[9cef
fe¥9`jz�`bl_l_oXlutJa~y�`byª¬XahtJ[9`�y,t3�«¬1`jiXo9`RfdvU[HtJfeoXahtJl
`b[N^{]_advV[Xy�`b[NfhtJl+z�vV[9ip]_fe]|vV[9cU¿E`mÚ k9Ú_�MahtJ]_[��¸tJl_l_]_[XkNÀ
vVa~fdv«t�cdo9zbfe]|vV[ÊtJxXxXl_]|`�iÊipoXae]_[Xk
tJaefe]�áHzb]utJl+xHtJfdzh¥àzblutJyjxX]_[Xk�`Á±px1`bae]_y�`b[Nfdc3Ú��7[Êz�vVaead`�cex1vV[9iX`b[9z�`�fdv«fe¥9`�cd`�ip]|cefe]_[9zbf
ce]_feo@tJfe]|vV[9c3�;]_[ Õ×��Ø�f7Ý(v�y�vNiX`bl|c
�EvVa~fe¥9`�iX`�chzbae]_xXfe]|vV[=vJ�Ûfe¥9`#tVzbfe]_^N]_f7��vJ�Ûr�cdz�� ]_[F�G î ü þ é tJ[9i�]_[�vVfe¥9`ba�xXadvVßmtJae�5vVfd`�c
tJad`¹xXad`�cd`b[Nfd`�ièÚª�7[�n{`�zbfe]|vV[��pÚ×�#Ý+`¹ÝÛ]_l_l�vV[Xl_�
z�vV[9ce]|iX`ba§fe¥9` é ò«ö éOóEì ü y�vNiX`bl��9z�vVaead`�cex1vV[9iX]�[9k,fdvjxHtJfdzh¥szblutJyjxX]_[Xk#`Á±{x1`bae]_y�`b[Nfdc³ÚH ¥9`b[�fe¥9`\z�`bl_l_oXlutJa+y�`byª¬XahtJ[9`�]|c(ceoX¬Xyj]_fefd`�i#fdvRt
y�`�zh¥HtJ[X]|z3tJlècefead`bfdzh¥��{]_f(`Á± �
x1`bae]|`b[9z�`�c+tJ[,]_[9zbad`3tVch`©]_[,fe¥9` ê,íÁêJIÁìdô ò í�ó�í ò ïâé ü òH�BÝÛ¥X]|zh¥�z3tJo9cd`�c�fe¥9`©xXadvVkmad`�cdcd]|vV[
vJ��fe¥H`ªzh¥HtJ[X[9`bl;�EadvVy fe¥9`¹cefd`3tVip� � cdfhtJfd`ªzbl|vmcd`�i�z�vV[p�EvVaey,tJfe]|vV[»fdvUtJ[�`Á±{xHtJ[HiX`�i�²
¬XoXf�cefe]_l_lXzbl|vmcd`�iª²~z�vV[p�EvVaey,tJfe]|vV[#tJ[9iè�mfe¥XadvVo9km¥�cdvVy�`+ceoX¬1z�vV[9ipoHzÁfd]�[XkªvVx1`b[jcdfhtJfd`�c
¿OÝÛ¥X]|zh¥Öz�vVaead`�cex1vV[9i fdv�fe¥9`s¬Xad`3tJßN]_[XkÙt3Ý+t3� vJ�.fe¥9`«cd`�zbfe]|vV[9c#]_[ fe¥9`s¥9vVy�vVx1`b[ �
fhtJy�`bae]|zUcefeaeo9zbfeoXad`³ÀÁ��fdvsfe¥9`,�EoXl_l_��vVx1`b[ÙcefhtJfd`»¿Ecd`�`#¾M]_kmoXad`��³ÀÁÚ»¨Ûz�z�vVadip]_[Xk»fdv»t
¬X]|vVl|vVkm]|z3tJl(y�v5i9`Ál�xXadvVx1vmcd`�i�]_[ Õ_�m�bØ��qÝ(`,z�vV[9ce]|iX`ba~fe¥9`j�¸vVl_l|v³ÝÛ]_[Xk«z�vV[p�¸vVaey,tJfe]|vV[9c
tJ[9iÜfe¥9`b]_a©ad`blutJfe]_^5`.[9vVfhtJfe]|vV[9c3�

• fe¥9`
zbl|vmcd`�i�z�vV[p�EvVaey,tJfe]|vV[��@iX`b[9vVfd`�i�¬N��WJK
• fe¥9`
`Á±{xHtJ[9iX`�iszbl|vmcd`�i�z�vV[p�EvVaey,tJfe]|vV[��@iX`b[9vVfd`�i�¬N��WML�K
• fe¥9`Uá9adcef�ceoX¬1z�vV[9ipo9zbfe]_[Xk=vVx1`b[ z�vV[p�¸vVaey,tJfe]|vV[��+iX`b[9vVfd`�iÙ¬{� /ONQP ��ÝÛ¥9`bad`vV[Xl_�UvV[9`
ceoX¬XoX[X]_fª¿EvVoXf§vJ�Má9^5`³À�]|c©vVx1`b[RK
• fe¥9`\cd`�z�vV[9i�ceoX¬1z�vV[9ipo9zbfe]_[XkjvVx1`b[Uz�vV[p�EvVaey,tJfe]|vV[��XiX`b[9vVfd`�i#¬N� /�NJS �NÝÛ¥9`bad`f7Ý(vs¿EvVoXf§vJ�Má9^B`³À+ceoX¬XoX[X]_fdc\tJad`
vVx1`b[RK
• fe¥9`jfe¥X]_adi�ceoX¬1z�vV[9ipoHzÁfd]�[9k«vVx1`b[�z�vV[p�¸vVaey,tJfe]|vV[��MiX`b[9vVfd`�i�¬N� /ONUT ��ÝÛ¥9`bad`fe¥Xad`�`,¿EvVoXf§vJ�Má9^B`³À+ceoX¬XoX[X]_fdc\tJad`
vVx1`b[RK
• fe¥9`��¸vVoXaefe¥�ceoX¬1z�vV[9ipo9zbfe]_[Xk#vVx1`b[�z�vV[p�¸vVaey,tJfe]|vV[��HiX`b[9vVfd`�iÜ¬N� /�NWV �pÝÛ¥9`bad`�¸vVoXa~¿EvVoXf§vJ�Má9^B`³À+ceoX¬XoX[X]_fdc\tJad`
vVx1`b[RK
• fe¥9`Û�EoXl_l_�jvVx1`b[#z�vV[p�¸vVaey,tJfe]|vV[��piX`b[9vVfd`�i,¬N� N ¿OÝÛ¥9`bad`�tJl_l9á9^5`©cdoX¬XoX[X]_fdc(tJad`vVx1`b[@ÀÁÚ
w tJfht�z�vVl_l|`�zbfd`�iÊ�OadvVy xHtJfdzh¥ÙzblutJyjxX]_[Xk�`Á±{x1`bae]_y�`b[Nfdc�vV[ F�G î ü þ é Õ_�3��Ø©z�vVaead` �

cex1vV[Hi�fdvÜfe¥9`j�EvVl_l|v³ÝÛ]_[Xksad`3tJl�^mtJl�oH`bc³�qvVa~]_[Nfd`bae^VtJl�vJ�+^mtJl_o9`�c3���EvVa
fe¥9`�y�`byª¬XahtJ[9`
fd`b[9cd]_vV[Ê¿Oy�`3tVceoXad`�iÜ]_[sip�{[9`YXJzby#ÀÁ�

(i) tC ∈ [0, 10) �pÝÛ¥9`b[s[9vjcdo9zbfe]|vV[�]|c§tJxXxXl_]|`�iÜfdvjfe¥9`.xHtJfdzh¥�y�`byª¬XahtJ[9`ZK
(ii) tCE = 10 �5ÝÛ¥9`b[Ut.cdo9zbfe]|vV[,]|c(tJxXxXl_]|`�i,fdv
fe¥9`©xHtJfhzh¥,y�`byª¬XahtJ[9`m�{fe¥9`©y�`by �¬XahtJ[9`.fd`b[9cd]_vV[s]_[9zbad`3tVcd`�c\tJ[9i�r«chz���]|cÛ]_[�fe¥9`
zbl|vmcd`�i�`Á±{xHtJ[9iX`�isceoX¬9cefhtJfd`ZK
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SO2
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O

C

¾M]_kmoXad`��m� � ahtJ[9ce]_fe]|vV[9c�]_[�r�cdz����9�EadvVy fe¥9`ªzbl|vmcd`�isfdv,fe¥9`~�OoXl_l_��vVx1`b[»z�vV[p�EvVaey,t �
fe]|vV[��X^{]utRceoX¬1z�vV[9ipo9zbfe]_[Xk�cefhtJfd`�c3Ú

(iii) tSO1, tSO2, tSO3, tSO4 ∈ (10, 13) �¢ÝÛ¥9`b[�fe¥9`Rzh¥HtJ[X[9`bl�]|c�xHtJaefel_�«vVx1`b[ ¿Ecdv �l_oXfd`�c©tJ[9i�Ý+tJfd`ba+xHtVchc��OadvVy fe¥9`�]_[Nfd`bae[HtJlèad`bkm]|vV[Ufdv¹fe¥9`�`Á±pfd`bae[HtJl¢y�`�ip]_oXy#À
tJ[9i�ce¥9v³Ý©c\t=�9]|zhß5`Áad]�[9k�fe¥XadvVoXkm¥«ceoX¬1z�vV[9ipo9zbfe]_[Xk�cefhtJfd`�ctK

(iv) tO = 13 ��ÝÛ¥9`b[Ùr«cdz�� ]|cª�OoXl_l_��vVx1`b[���zh¥9`byj]|z3tJl|c,tJ[9i=Ý+tJfd`bajz�vV[Nfe]_[No9`�fdvxHtVcdc+�EadvVy fe¥9`.]_[Nfd`bae[HtJlqad`bkm]|vV[sfdvRfe¥9`
`Á±{fh`Áad[HtJl�y�`�ip]_oXyuK
(v) tL ≥ 14 ��ÝÛ¥9`b[�fe¥9`�tJxXxXl_]|`�i�ceo9zbfe]|vV[�]|c.chv�¥X]_km¥�fdvÜz3tJo9cd`jfe¥9`Ry�`byª¬XahtJ[H`l_�pce]|c3Ú
nN]_yj]_lutJael_�B��Ý(`jz3tJ[�z�vV[9ce]|iX`ba
fe¥9`¹�EvVl_l|v³ÝÛ]_[Xksz�vV[9ipo9zbfe]_^N]_f7�»^VtJl_o9`�c
vJ��fe¥9`jcdoX¬ �

z�vV[9ipo9zbfe]_[XkUtJ[9i�vVx1`b[scefhtJfd`�c3�

• fe¥9`¹z�vV[9ipo9zbfe]_^{]_f7��vJ��fe¥9`RceoX¬1z�vV[9ipo9zbfe]_[Xk�cefhtJfd` /�NQP ]|c 0.25 · 3.5 [@n1�@fe¥HtJf]|c 0.875 [@nvK
• fe¥9`¹z�vV[9ipo9zbfe]_^{]_f7��vJ��fe¥9`RceoX¬1z�vV[9ipo9zbfe]_[Xk�cefhtJfd` /�NJS ]|c 0.56 · 3.5 [@n1�@fe¥HtJf]|c 1.96 [@nvK
• fe¥9`¹z�vV[9ipo9zbfe]_^{]_f7��vJ��fe¥9`RceoX¬1z�vV[9ipo9zbfe]_[Xk�cefhtJfd` /�NUT ]|c 0.74 · 3.5 [@n1�@fe¥HtJf]|c 2.59 [@nvK
• fe¥9`¹z�vV[9ipo9zbfe]_^{]_f7��vJ��fe¥9`RceoX¬1z�vV[9ipo9zbfe]_[Xk�cefhtJfd` /�NWV ]|c 0.89 · 3.5 [@n1�@fe¥HtJf]|c 3.115 [@nvK
• fe¥9`
z�vV[9ipo9zbfe]_^N]_f7��vJ�Mfe¥9`
ceoX¬1z�vV[9ipo9zbfe]_[Xk�cefhtJfd` N ]|c 3.5 [@n1Ú

½



 �!w xzy{2Y|A2B7Z0�< <}'�/A0�)�;~'R4�<}0�,@?A-.9A'�2B0�9123%C78%(D*0E,@?A-.91910�)#2
¨�c�chtJ]|i ¬1`Á�EvVad`m�¹r�cdz�� tVzbf�tVc«feahtJ[9cdy�`byª¬XahtJ[9`ày�`�zh¥HtJ[9vN`bl|`�zbfeae]|z³tJl�ceÝÛ]_fdzh¥9`�c3�
vVx1`b[X]_[Xk¹]_[#ad`�cex1vV[9cd`§fdv~l_]_xX]|i#¬X]_lut3�B`ba(cefdad`bfdzh¥UtJ[9i#iX`Á�EvVaey,tJfd]_vV[HcÛtJ[9i#z�vV[N^B`baefe]_[Xk
t=y�`�zh¥HtJ[X]|z3tJl
cdfead`�cdcUvJ�~fe¥9`�y�`byª¬XahtJ[9`�]_[NfdvÊk5tJfe]_[XkàfeahtJ[9cd]_fe]|vV[9c3Ú � ¥9`»zh¥HtJ[ �
[9`bl§vVx1`b[ÙxXadvV¬HtJ¬X]_l_]_f7�5�+tVcjÝ(`bl_l\tVcRfe¥9`�ip�N[HtJyj]|z�vJ��zbl|vmcd`â²5fdv�²NvVx1`b[ feahtJ[9cd]�fd]_vV[Hc3�
tJad`��EoX[9zbfe]|vV[9c§vJ��fe¥9`�y�`byª¬XahtJ[9`~fd`b[9ce]|vV[��HtJ[s`�cdcd`b[Nfe]utJl�xHtJahtJy�`bfd`ba�iX`�cdzbae]_¬1`�iÜ¬N�
y�`3tJ[9c�vJ�¢t\^VtJae]utJ¬Xl|`+lutJ¬1`bl9tJfdfhtVzh¥9`�iRfdv�fe¥9`(y�`byª¬XahtJ[9`
Õ×��Ø�ÚMÿ�`b[9z�`m�mfe¥9`+`b^BvVl_oXfd]_vV[
aeoXl|`�c�[9vVf�vV[Xl_�~]_[Nfd`bae^5`b[9`(]_[Rfe¥9`(feahtJ[9c �¸vVaey,tJfe]|vV[,tJ[9iRz�vVyjyªoX[X]|z3tJfe]|vV[,vJ�1vV¬	� `�zbfdc3�
¬XoXf§tJl|chv¹]_[Üfe¥9`�y�vNip]�áHz3tJfe]|vV[«vJ�Mfe¥9`�lutJ¬1`bl��XÝÛ¥X]|zh¥�]|c+fdvR¬1`�]_[Nfd`baexXad`bfd`�i«tVc©t¹ß5`b�
iX`�cdzbae]_xXfhvVa~vJ�(fe¥9`jzh¥HtJ[X[9`bl�cefhtJfeo9c3Ú � ¥X]|c.]|c~t�[9`bÝ ]_[Nfd`baexXad`bfhtJfe]|vV[=vJ�(fd¥9`Ry�`by �
¬XahtJ[9`\lutJ¬1`bl��{ÝÛ¥X]|zh¥�¬1`�z�vVy�`�c©t.�OoX[9i9tJy�`b[NfhtJlèz�vVyjx1vV[9`b[NfÛvJ�qfe¥9`\cd�{cefd`by o9cd`�i,fdv
iX`�cdzbae]_¬1`Ût©¬X]|vVl|vVkm]|z3tJl9ce]_km[X]�áHz3tJ[Nf�z�vVoX[Nfd`baexHtJaef©¿Ofd¥9`(cefhtJfeo9cMvJ�Hfe¥9`(zh¥HtJ[X[9`bl��m]_[ªfe¥9]_c
z3tVcd`³ÀÁ�HtJ[9iÜ[9vVf�� o9cef§tJ[Ü]|iX`b[Nfe]�áH`ba\vJ��t¹y�`byª¬XahtJ[9`~]_[Üfe¥9`.y�`byª¬XahtJ[9`~cefeaeoHzÁfdoXad`mÚ� ¥9`ªiX`Áá9[X]_fe]|vV[�vJ��fe¥9`~^mtJae]utJ¬Xl|`~y�`byª¬XahtJ[9`¹xHtJahtJy�`bfd`ba�¿Ofe¥9` ó�í ò ïâé ü ò{À+]_[«fe¥9`
é ò=ö éEóEì ü y�vNiX`bl�]|c
¬HtVcd`�i�vV[�fe¥H`jad`3tJl�i9tJfhtÜad`bx1vVaefd`�i�]�[àn{`�zbfe]|vV[Ê�pÚ_�mÚ � ¥9`�fd`b[ �
ce]|vV[�lutJ¬1`bl�tVcdcdoXy�`�c\ad`3tJlMx1vmce]_fe]_^5`~^mtJl_o9`�c\]_[�fe¥9`~á9[X]_fd`¹cd`bf�vJ��lutJ¬1`bl|c Tension =
{tC , tCE , tSO1, tSO2, tSO3, tSO4, tO, tL}

Ú� ¥9`�chvVl_oXfe]|vV[9c(]_[9cd]_i9`�tJ[9iUvVoXfdce]|iX`�fe¥9`�z�`bl_l�tJad`�iX`�cdzbae]_¬1`�i�¬N�,z�vV[9cd]|iX`bae]_[Xk�tJ[
`Á±pfd`bae[HtJl í ò9ö éðì ü ò ê�í ò ó ¿O]_[�ce¥9vVaef3� Env À�tJ[9i�tJ[�]_[X[9`ba ìdí�÷Vé ü ò ¿O]_[�ce¥9vVaef3� Reg ÀÁ�fe¥9`j`b[N^N]_advV[Xy�`b[Nf
]|c�y,tViX`jvJ�(chvVl�o9fd`�c�¿Ece�{yª¬1vVl|c��OadvVy�t#km]_^B`b[�tJl_xX¥HtJ¬1`bf Vchem

À
tJ[9iÊÝ+tJfd`baRy�vVl|`�zboXl|`�cs¿E`3tVzh¥ÙiX`b[9vVfd`�ià¬N�Êt«ce�{yª¬1vVl w /∈ Vchem

À�K�fe¥H`#]_[Nfd`bae[HtJl
ad`bkm]|vV[àz�vV[9ce]|cefdcªvJ�©vV¬	�e`�zbfdcªv³^5`ba~fe¥9`#chtJy�`�tJl_xX¥HtJ¬1`bf¹vJ�©fe¥9`,`b[N^{]_advV[Xy�`b[Nf3��tJ[9i
Ý(`�tVchceoXy�`sfe¥HtJf#[9v=vVfe¥9`ba�xXadvNz�`�cdcd`�c#fhtJß5`�xXlutVz�`«]_[9ce]|iX`sfe¥9`�z�`bl�l�Ú � ¥9`«cd`byj] �
¬XahtVzhß5`bf©[9vVfhtJfe]|vV[s]|c©o9cd`�iUfdv�iX`b[9vVfd`
fe¥9`.y�`byª¬XahtJ[9`#¿OlutJ¬1`bl_l|`�i�Ý©]�fd¥�fe¥9`.fd`b[9ce]|vV[
xHtJahtJy�`bfd`ba t ∈ Tension À©ÝÛ¥X]|zh¥�ch`bxHtJahtJfd`�c�fe¥H`¹`Á±pfd`bae[HtJl�`b[N^N]_advV[Xy�`b[Nf~tJ[9i�fe¥9`]_[Nfd`bae[HtJlqad`bkm]|vV[��9fe¥HtJf©]|c3� Env [t Reg.� ahtJ[9ce]_fe]|vV[9c\tJy�vV[Xk,fd`b[9ce]|vV[�^VtJl_o9`�c\tJad`.ipoH`�fdvjfe¥9`.zh¥HtJ[9kB`bc§]_[Üfe¥9`.xXad`�cdceoXad`
tJxXxXl_]|`�i�fdv�fe¥9`¹xHtJfdzh¥�y�`byª¬XahtJ[9`,tJ[9i»cd]_yªoXlutJfd`�i»]_[ ¯ cd�{cefd`by�c�¬N�sy�`3tJ[9c.vJ�Ût
[9`bÝÊf7�{x1`�vJ�@`b^BvVl_oXfe]|vV[RaeoXl|`�c3ÚO��tJy�`bl_�5�mtJ[ é ò�ö éEóEì ü í ò9ö éðì ü ò ê�í ò ó�ôVþ{ì ñ þ|í iX`�cdzbae]_¬1`�c
t�zh¥HtJ[XkB`s]_[ fe¥9`�xXad`�cdcdoXad`�xHtJahtJy�`bfd`ba p ipo9`�fdv�`Á±pfd`bae[HtJl�tVzbfe]|vV[9c3�+ÝÛ¥X]|zh¥ z3tJ[¥HtJxXx1`b[ tJf#tJ[N�Êfe]_y�`Ü]_[ fe¥9`�`b[N^N]_advV[Xy�`b[Nf�tJ[9i z3tJ[X[HvVf�¬1`�z�vV[NfeadvVl_l|`�i ¬N�ÙtJ[N�
z�vVyjx1vV[9`b[Nf«vJ�¹fe¥9`�ce�{cdfd`by�Ú H `�ÝÛae]_fd` 〈p, apply〉[t−→prob [t′

�¸vVaÜcdvVy�` p ∈
R, t, t′ ∈ Tension, prob ∈ [0, 1] ⊂ R

�Vfdv�iX`b[9vVfd`ÛtJ[{�~`b[{^N]_advV[Xy�`b[NfhtJl9aeoXl|`(ÝÛ¥X]|zh¥
]_[NfeadvNipo9z�`�c�fe¥9`©tVzbfe]|vV[�vJ�@fe¥9`+xHtJahtJy�`bfd`ba p �V¥HtVc�z�vV[9cd`��5o9`b[9z�`�c�vV[Rfe¥9`+y�`byª¬XahtJ[9`fd`b[9cd]_vV[Ù^mtJl_o9`�tJ[9ià]|c�tJxXxXl_]|`�i tVz�z�vVadip]_[Xk�fdv»fe¥9`�tVcdcdvNzb]utJfd`�iàxXadvV¬HtJ¬X]_l_]_f7�à^VtJl_o9`
prob ÚH `�km]_^5`
tJ[s`Á±9tJyjxXl|`
vJ� é ò«ö éOóEì ü `b^BvVl_oXfe]|vV[saeoXl|`�c§tJ[9iÜfe¥9`b]_a§y�`3tJ[X]_[Xk9�

〈p, apply〉[tC−→prob=0.01 [tCE

�¸vVa©cdvVy�` p � 40

〈p, apply〉[tC−→prob=0.99 [tC
�¸vVa©cdvVy�` p � 40

���Ûfe¥9`�y�`byª¬XahtJ[9`#fd`b[9ce]|vV[=]|c~`��NoHtJl�fdv tC
tJ[9i�fd¥9`#tJxXxXl_]|`�i�xXad`�cdceo9ad`�¥HtVc¹t

^mtJl_o9` p � 40 yjy�ÿ\k9��fe¥9`b[Êfe¥9`#z�vV[p�¸vVaey,tJfe]|vV[ÙvJ�©fe¥9`�r�cdz�� ]|cªy�vVad`#l_]_ß5`Ál_��fdv

�



ad`by,tJ]_[�oX[9zh¥HtJ[XkB`�i ¿Ecd`�z�vV[9i»aeoXl|`³À�¬1`�z3tJo9cd`Rfe¥9`�tJxXxXl_]|`�i�cdo9zbfe]|vV[�]|c�[9vVf
`b[9vVoXkm¥
fdv,feae]_kmkB`ba�fe¥9`ªzh¥HtJ[X[9`bl�tVzbfe]_^mtJfe]|vV[RK1fe¥9vVoXkm¥��1Ý(`ªtJl|chv�y�vNiX`blMfe¥9`~xHtVcdcâtJkB`
fdv,fe¥9`
`Á±pxHtJ[9iX`�i�cdfhtJfd`�ÝÛ]_fe¥«tR^B`bae��l|v³Ý xXadvV¬HtJ¬X]_l_]_f7��¿ðá9adcef©aeoXl|`³ÀÁÚ

� ¥9`�z�vVyjxXl|`bfd`+cd`bfMvJ�@`b^BvVl_oXfe]|vV[RaeoXl|`�c�tJ[9i¹z�vVaead`�cex1vV[9ip]_[Xk.`Á±pxXlutJ[HtJfe]|vV[jz3tJ[ª¬1`
�¸vVoX[9i~]_[UÕ×��Ø�ÚMr«vVad`�v³^5`ba3�Vfe¥9`bad`+tJad`�ad`bx1vVaefd`�iªfe¥9`(ce]_yªoXlutJfe]|vV[9c é ò ïâéOþ éEî ü x1`ba �EvVaey�`�i
¬N� y�`3tJ[9c�vJ�ªfe¥9`�z�vVyjxXl|`Á± ce�pcefd`by�cÜce]_yªoXlutJfdvVadc F�� ò ô�� ü Õ×��Ø�Ú � ¥9`»vV¬9ch`bae^B`�i
�NoHtJ[Nfe]_fe]|`�cª`by�`baekm]_[Xks�EadvVy fe¥9`,ce]_yªoXlutJfe]|vV[9c�¿Ofe¥HtJf~]|c³��fe¥9`b�»Ý(`bad`�[9vVfª`Á±{xXl_]|zb]_fel_�
xXadvVkmahtJyjy�`�i ]_[ fe¥9`�ce]_yªoXlutJfe]|vV[@À,tJad`Üfe¥9`�fd`b[9ce]|vV[��(fe¥9`�z�vV[9ipo9zbfhtJ[9z�`»tJ[9iÙfe¥9`
zboXaead`b[NfâÀªÚ ° ¬XfhtJ]_[9`�i�ad`�cdoXl_fdc�tJxXx1`3tJa�fdv#¬1`ª]_[�l_]�[H`ªÝÛ]_fe¥�fe¥9`ªkB`b[9`bahtJl�¬X]|vVl|vVkm]|z3tJl
xX¥9`b[9vVy�`b[Ht«tJ[9i�fe¥No9c~v��¢`ba
¬X]|vVl|vVkm]|cefdcªtÜzh¥HtJl_l|`b[XkB`�fdvU^5`bae]��E�«ad`�ceoXl_fdc
¬N��tVzÁfdoHtJl
lutJ¬1vVahtJfdvVae�=`Á±{x1`bae]_y�`b[Nfdc³Ú�n{`�`«Õ×��Ø��¸vVaªvVoXfexXoXf¹xX]|zbfeoXad`�cRvJ�©cd]�y¹oXlutJfe]|vV[9cRtJ[9i��¸vVa
�EoXaefe¥9`ba§iX`bfhtJ]_l|c3Ú
r«vVad`�v³^5`ba3�1[9vVfd`ªfe¥HtJf�fe¥9` ¯ y�vNiX`bl�xXad`�cd`b[Nfd`�i�]_[àÕ×��Ø�Ý+tVc�z�vV[9cefeado9zbfd`�i«�EvVa.t

ce]_[Xkml|`jr�cdz�����tJ[N�{Ý+t3�«]_f.z3tJ[�¬1`jz�vV[9ce]|iX`bad`�i�z�vV[9ce]|cefd`b[Nf
ÝÛ]_fe¥�fe¥9`�tJ[HtJl_�{cd]|c.vJ�Ût
x1vVxXoXlutJfe]|vV[svJ�;y�`�zh¥HtJ[9vmch`b[9ce]_fe]_^B`
zh¥HtJ[X[9`bl|c3Ú��7[�fe¥X]|cÛz3tVcd`m�p]_fÛceo	�,z�`�c+fdvRz�vV[9cd]|iX`ba
fe¥9`UchtJy�`�y�vNiX`bl(�¸vVa¹y,tJ[N�=zh¥HtJ[X[9`bl|c3��¬XoXfRo9ce]_[Xk�ip]��è`bad`b[Nfjcd`bfdcRvJ�\xXadvV¬HtJ¬X]_l_]_f7�
^mtJl_o9`�c�tVcdcdvNzb]utJfd`�i�fdv.aeoXl|`�c3�{tVc�Ý(`bl_l@tVc3�Bx1vmcdcd]_¬Xl_�B�Bfdv
ip]��è`bad`b[Nf�y�`byª¬XahtJ[9`§fd`b[9ce]|vV[
^mtJl_o9`�c3Ú
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� ¥HtJ[Xßpc©fdvjfe¥9`.xXadvVyj]|ce]_[Xk,ad`�ceoXl_fdc§vJ��ce]_yªoXlutJfe]|vV[ é ò ïâéOþ éEî ü �HtJ[9iÜ]_[svVadiX`ba©fdvjkm]_^5`
t¹y�vVad`.ad`3tJl_]|cefd]_z~tJ[9iUá9[9`
iX`�cdzbae]_xXfe]|vV[«vJ�Mfe¥9`��EoX[9zbfe]|vV[X]_[Xk#vJ��r�cdz����pÝ(`.xXadvVx1vmcd`
fdvR`Á±pfd`b[9iUfe¥9` é òsö éOóEì ü ¯ y�vNiX`blè¬N�,]_[9zbl_o9ip]_[Xk,cdvVy�`��OoX}�}��,fdvNvVl|c³Ú�¾9advVy n{`�zbfe]|vV[
�pÚ_�ªÝ+`ªßN[9v³Ý'ad`3tJlM^mtJl_o9`�c�vVa�]_[Nfd`bae^mtJl�vJ��^mtJl_o9`�c�vJ��fe¥9`¹xHtJahtJy�`bfd`ba�fd`b[9ce]|vV[ ¿¸tJ[9i
z�vV[9ipo9zbfe]_^{]_f7�9À�ÝÛ¥9`b[�fe¥9`©zh¥HtJ[X[9`blH]|c�zbl|vmcd`�iè�5zbl|vmcd`�i,`â±pxHtJ[9iX`�iè�{tJ[9i�chv.vV[��NtJ[9ij]_[
n{`�zbfe]|vV[s�pÚ×�ªÝ(`�¥Ht3^5`�cd`�`b[U¥9v³ÝÖfdvjtJfefhtVzh¥st~lutJ¬1`bl t fdv¹fe¥9`�y�`byª¬XahtJ[9`.fdv¹iX`b[9vVfh`fe¥9`#zboXaead`b[NfRcefhtJfd`#vJ�©fe¥9`#zh¥HtJ[X[9`bl�Ú � ¥9`,^VtJl_o9`�c¹vJ� t ]_[=fe¥9`#cd`bf Tension ¥Ht3^B`¬1`�`b[Êz�vV[9ce]|iX`bad`�i=z�vV[9ce]|cefd`b[NfªÝÛ]_fe¥�fe¥9`�ad`3tJl�^mtJl_o9`�cªvJ�Ûy�`byª¬XahtJ[9`,fd`b[9cd]|vV[�y�`3t �
ceo9ad`�i=]_[àip�{[9`YXJzby���¬XoXfR[9v�z�vV[Nfe]_[NoHvVo9cRfeahtJ[9ce]_fe]|vV[Ù¥HtVc¹¬1`�`b[ tVcdceoXy�`�iàtJy�vV[9k
zh¥HtJ[X[9`bl�z�vV[p�EvVaey,tJfe]|vV[�Ú�r�vVad`RxXad`�zb]|cd`bl_�5�qvV[9`RfhtJß5`�c
z3tJad`jvV[Xl_�»vJ�+ip]|cdzbad`bfd`jfe]_y�`
cefh`ÁxHc3��¥9`b[9z�`�fe¥9`Üzh¥HtJ[X[9`bl©cefhtJfd`�]|c¹]_[X]_fe]utJl_l_�Êzbl|vmcd`�i ¿OÝÛ]_fe¥ày�`byª¬XahtJ[9`ÜlutJ¬1`bl tCtJ[9i#cdvVy�`§ad`3tJl@^mtJl_o9`§vJ� tC ]_[ [0, 10) À�tJ[9iè�ptJf�fe¥H`©[9`Á±pf�cdfd`bx��5]_f�yj]_km¥Nf�¬1`\zbl|vmcd`�i`Á±pxHtJ[9iX`�i«¿OÝÛ]_fe¥�y�`byª¬XahtJ[9`©lutJ¬1`bl tCE

tJ[9ij^mtJl_o9`©`��5oHtJl9fdv��3�BÀÁÚ�¨©zbfeoHtJl_l_�B�B]_[�fe¥9`
z�`bl_lHfe¥9`bad`Û]|c�t�kmahtViXoHtJlHfeahtJ[9ce]_fe]|vV[��OadvVy vV[9`§z�vV[p�EvVaey,tJfe]|vV[�vJ�¢fe¥9`©zh¥HtJ[X[9`blHfdv.fe¥9`
[9`Á±pf�vV[9`m�V¥9`b[9z�`(]�fMyj]_km¥Nf�¬1`�¬1`bfefd`ba©¿¸tJ[9i¹zbl|vmcd`ba�fdv\ad`3tJl_]_f7�XÀqfdv�cefeo9ip�
fe¥9`�cd`(ce]_feoHt �
fe]|vV[9c�fdvVkB`bfe¥9`ba�ÝÛ]_fe¥Rfe¥9`(]_[NfeadvNipo9zbfe]|vV[�vJ� ê,íÁêJIhíÁìhïâú5é ë ýâñ{ò î�óEé ü ò ï �JÝÛ¥X]|zh¥�iX`�cdzbae]_¬1`
fe¥9`¹xHtJahtJy�`bfd`badc.fd`b[9cd]_vV[�tJ[9i»z�vV[9ipo9zbfe]_^N]_f7�5Ú � Ý(v�x1vmcdce]_¬Xl|`Rcd`bfdc�vJ��y�`byª¬1`badce¥X]_x
�EoX[9zbfe]|vV[9cÛ�¸vVaÛfe¥9`
z3tVcd`.cefeo9iX�UtJad`
iX`bxX]|zbfd`�i�]_[�¾M]_kmoXad`~��tJ[9is�pÚ
¾9vVa�ce]_yjxXl_]|zb]_f7�5�@¥9`bad`~Ý(`~o9cd`�isfeae]utJ[XkmoXlutJa
tJ[9isfeahtJx1`b}3vV]|i«y�`byª¬1`badce¥X]_x��OoX[9z �

fe]|vV[9c³Ú\��[«kB`b[9`bahtJl���t�y�`byª¬1`badce¥X]_x��OoX[HzÁfd]_vV[»]|c�tj�OoX[9zbfe]|vV[ µF : U → [0, 1] fe¥HtJftVcdcd]_km[9c�fdvÜ`b^B`bae� u ∈ U t�iX`bkmad`�`�vJ�(y�`byª¬1`badce¥X]_x µF (u) ∈ [0, 1] fdv F �èÝÛ¥9`bad`
U ]|c�t«oX[X]_^B`badch`UvJ��vV¬	�e`�zbfdc,tJ[9i F ]|c�t«�OoX}�}��Êcd`bf3Ú � ¥9`�lutJfefd`ba�]|cRz�vVyjxXl|`bfd`bl_�iX`bfd`baeyj]_[9`�i#¬N�jfe¥9`§cd`bf�vJ�èfeoXxXl|`�c F = {(u, µF (u)) | u ∈ U} Ú��è]_ßB`�t
zbae]|cex#cd`bf3�{t
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¾M]_kmoXad`~�p��¨\[�`Á±XtJyjxXl|`~vJ�My�`byª¬1`badce¥X]_x��EoX[9zbfe]|vV[9cÛ�¸vVaÛfe¥9`.fd`b[9ce]|vV[�Ú

¾M]_kmoXad`~�p��¨§[�`Á±9tJyjxXl|`
vJ��y�`byª¬1`badce¥X]_x��EoX[9zbfe]|vV[9cÛ�EvVaÛfd¥9`.z�vV[9ipo9zbfe]_^{]_f7�5Ú

�



�EoX}�}���cd`bf�z3tJ[#¬1`§o9cd`�i,fdv~iX`�cdzbae]_¬1`\fe¥9`§^VtJl_o9`\vJ�;t.^mtJae]utJ¬Xl|`mÚ���[,�OoX}�}���cd`bf�fe¥9`�vVae�5�
fe¥9`�^mtJae]utJ¬Xl|`�]|c
l_]_[XkmoX]|cefe]|z#tJ[9i�]_fdc
^mtJl_o9`�cªtJad`,iX`�cdzbae]_¬1`�i�¬1vVfe¥E�5oHtJl_]_fhtJfe]_^5`bl_�»¬N�
t,l_]_[XkmoX]|cefe]|z¹fd`baey�¿Ofe¥9`¹cd�Nyª¬1vVl|c C, CE, SO1, SO2, . . .) tJ[9i��NoHtJ[Nfe]_fhtJfe]_^B`bl_�«¬N�fe¥9`#z�vVaead`�cex1vV[9ip]_[Xk»y�`byª¬1`badce¥X]_x=�EoX[9zbfe]|vV[�Ú � ¥X]|cªßN[9v³ÝÛl|`�ipkB`#ad`bxXad`�cd`b[NfhtJfe]|vV[à]|c
o9ch`bi«]_[s�EoX}�}���aeoXl|` � ¬HtVcd`�i«]_[p�¸`bad`b[9z�`mÚ��7[�vVadiX`ba�fdv�iX`Áá9[9`ªfe¥X]|c�fd`�zh¥X[X]��5o9`jtJ[9isfdv
ad`blutJfd`
]_fÛÝÛ]_fe¥«t ¯ y�vNiX`bl��XÝ(`.[9`�`�iÜfdvj]_[NfeadvNipo9z�`
fe¥9`��EvVl_l|v³ÝÛ]_[Xk#iX`Áá9[X]_fe]|vV[9c3Ú
¨§[ ôBó ü êRéEî ýÁñmùâù õ�ë@ì ü ë ü ïâéEóEé ü ò«¥HtVc©fe¥9`��EvVaey

X ]|c F

ÝÛ¥9`bad` X ]|c©fe¥9`.l_]_[XkmoX]|cefe]|z
^VtJae]utJ¬Xl|`m�R��]|c3�9cefhtJ[9iXcÛ�EvVa�� ¥@tVcÛfe¥9`.xXahvVx1`Áadf7�ÜvJ��¬1`b]�[9k9�tJ[9i F ]|c+t.�EoX}�}���ch`bf�fe¥HtJf+iX`�cdzbae]_¬1`�cÛt
xXadvVx1`baef7�5Ú�¤ÛtVcd`�i#vV[�fe¥X]|c(iX`Áá9[X]_fe]|vV[9c©tJ[9ife¥9`�o9cd`�vJ� þ é ò ÷ ñ éðïÁóEé¸î�î ü ò9ò ídî�óEé ö íâï tVc�� tJ[9iè�_���×vVa3��tJ[9i}��[9vVf3��vV[9`Uz�tJ[Ùz�vV[9cdfeaeo9zbf
y�vVad`
z�vVyjxXl|`Á±U�EoX}�}���xXadvVx1vmce]_fe]|vV[9c3Ú
¨ ýÁñmùâù õ�ì ñ þ|í ]|c©ce�{yª¬1vVl_]|z3tJl_l_�U`Á±pxXad`�cdcd`�istVc

]�� < �EoX}�}���xXadvVx1vmce]_fe]|vV[ > fd¥9`b[ < �EoX}�}���xXadvVx1vmce]_fe]|vV[ >.

� ¥9`+á9adcef�xXadvVx1vmce]_fe]|vV[�¿Ofe¥9`©tJ[Nfd`�z�`�iX`b[NfâÀ�i9`bchzbae]_¬1`�c�tJ[,vV¬9cd`bae^B`�i�z�vV[9ip]_fe]|vV[��5ÝÛ¥X]_l|`
fe¥9`.ch`bz�vV[9i�vV[9`�¿Ofe¥9`.z�vV[9cd`��No9`b[NfâÀ(iX`�chzbae]_¬1`bc\t¹z�vV[9zbl_o9cd]_vV[�fd¥HtJf©iX`bx1`b[9iXc©vV[Üfe¥9`
tJ[Nfd`�z�`�iX`b[Nf3Ú�¨§[s`Á±XtJyjxXl|`
vJ�M�EoX}�}��#aeoXl|`.]|c3�

]�� X ]|c H fe¥9`b[ Y ]|c A.

� ¥9`Û¬HtVcd]|z©cefd`bx9c�vJ�1�EoX}�}��¹aeoXl|` � ¬HtVcd`�i,]_[p�E`bad`b[9z�`�tJad`Ûfe¥9`Û�EvVl_l|v³ÝÛ]_[XkU¿Ecd`�`
Õ_�3�p�m½mØ
�¸vVaÛy�vVad`
iX`bfhtJ]_l|câÀÁ�
�mÚ©¾9oX}�}��Üy,tJfdzh¥X]_[Xk9�§�+tJl|zboXlutJfd`ªfe¥9`ªiX`bkmad`�`ªfdv�ÝÛ¥X]|zh¥«fe¥H`
]_[XxXoXf�i9tJfht�y,tJfdzh¥
fe¥9`
z�vV[9ip]_fe]|vV[«vJ�Mfd¥9`��EoX}�}���aeoXl|`�c3Ú

�pÚ©¦©oXl|`�¬HtVcd`�xXadvNz�`�cdce]_[Xk9�M�+tJl|zboXlutJfd`�fe¥9`�aeoXl|`m��c;z�vV[9zbl_o9ce]|vV[ª¬HtVch`�vV[~]_fdc�y,tJfdzh¥ �
]_[Xk,iX`bkmad`�`~tJ[9i�z�vVyª¬X]_[HtJfe]|vV[«]_[«tªá9[HtJlqz�vV[9zbl_o9ce]|vV[�Ú

�pÚ w `Á�OoX}�}�]�áHz3tJfe]|vV[���¾9vVaUtJxXxXl_]|z3tJfe]|vV[9c�fe¥HtJf#[9`�`�i t�zbae]|cex vVoXfexXoXf#fe¥X]|c#cdfd`bx
z�vV[N^5`baefdc§t¹�EoX}�}b�Uz�vV[9zbl_o9ce]|vV[s]_[«tRzbae]|cexsvV[9`mÚ

Z\ceo@tJl�l_�5�¢]_[»fe¥9`¹fe¥9`�vVae��vJ���OoX}�}���z�vV[NfeadvVl��èkm]_^5`b[�t�cd`bf.vJ��]_[XxXoXf~tJ[9i»vVoXfdxXoXf
l_]_[XkmoX]|cefe]|z
^mtJae]utJ¬Xl|`�c©Ý(`
vV¬XfhtJ]_[�t¹�OoX}�}��Ucd`bf\tVcÛfe¥9`.ad`�ceo9l�f§vJ��fe¥9`.]_[p�¸`bad`b[9z�`#¿Ofe¥HtJf
]|c3��fe¥9`Üz�vV[9zbl_o9ce]|vV[@ÀÁÚÊ�7[àfe¥9`Uz3tVch`UvJ�\y�`�zh¥HtJ[9vmcd`b[9cd]_fe]_^B`�zh¥HtJ[X[9`bl|c3��fe¥9`Ufd`b[9ce]|vV[
z3tJ[U¬1`�z�vV[9ce]|iX`bad`�i�tVcÛtJ[�]_[XxXoXf+l_]_[XkmoX]|cdfe]|z�^mtJae]utJ¬Xl|`m�{Ý©¥X]_l_`�fe¥9`�z�vV[9ipo9zbfe]_^{]_f7��z3tJ[
¬1`sz�vV[9ce]|iX`bad`�i tVc#tJ[ vVoXfexXoXf,^mtJae]utJ¬Xl|`mÚ r«vVah`bv�^B`ba3�ÛtJ[9vVfe¥9`ba�`Á±{x1`�zbfd`�i vVoXfdxXoXf
ce¥HvVoXl|is¬1`~fe¥9`ªz�vV[NfeadvVl�tVzbfe]|vV[�fe¥HtJf\feae]_kmkB`badc�fe¥9`¹tJxXxXl_]|z3tJfe]|vV[�vJ��`b^BvVl_oXfe]|vV[�aeoXl|`�c
iX`Áá9[X]_[XkUfe¥9` ¯ y�vNiX`bl;�¸vVa�r�cdz���Ú1ÿ\`b[9z�`ªÝ(`RtJad`ªl|vNvVßN]_[Xk#�¸vVa�tJ[�¥X]_km¥9`ba�l|`b^5`blMvJ�
iX`�cdzbae]_xXfd]_vV[q��¥9v³Ý fdvR]_[Nfd`bkmahtJfd`
fe¥9`
cefhtJ[9i9tJadiÜ�OoX}�}��ÜtJxXxXadvBtVzh¥sÝÛ]_fe¥ ¯ ce�pcefd`by�c��
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� ���� Ó������ Ð������A�¡ ªÏ��©Í�� ÎHÏ��©Í=��¢#ÐÛÏHÎ:¢ªÏ¢Ð+Î���ÔhÍ=�
� ¥9`,xX¥9vmcex9¥9vVl_]�x9]_iÊ¬X]_lut3�B`ba¹vJ�§z�`bl_l_oXlutJa¹y�`Áy¹¬XahtJ[9`�c¹]|cª`�cdcd`b[Nfe]utJl_l_��]_yjx1`baey�`3tJ¬Xl|`
fdv#y�vmcdf�Ý+tJfd`ba � cdvVl_oX¬Xl|`Ry�vVl|`�zboXl|`�c
tJ[9i�]|vV[9c3Ú�ÿ�`b[9z�`m�1fd¥9`ªxHtVcdchtJkB`RtVzbadvmchc�y�`by �
¬XahtJ[9`�cªvJ�Ûy,tJ[N�»¬X]|vNzh¥9`byj]|z3tJl(ceoX¬9cdfhtJ[9z�`�c#¿¸tJyj]_[9v�tVzb]|iXc3�qkml_o9zb]|iX`m�;]|vV[9cÁÀ�¥HtVc
fdv
¬1`Uy�`�ip]utJfd`�iÙ¬N��feahtJ[9cdy�`byª¬XahtJ[9`ÜxXadvVfd`b]_[9c3��ÝÛ¥X]|zh¥ tJad`�o9cdoHtJl_l��Êch`bl|`�zbfe]_^B`UÝÛ]_fe¥
ad`�cex1`�zbfjfdv«fe¥9`�feahtJ[9cdx1vVaefd`�iàcdoX¬9cefhtJ[9z�`�c3Ú ° [àfe¥9`Uz�vV[NfeahtJae�5��fe¥9`bad`U`Á±{]|cdfRvVfe¥9`ba
ceo9¬9cefhtJ[9z�`�c,¿Ok5tVcd`�c
tJ[9i�cdy,tJl_l�o9[9zh¥HtJaekB`�i�y�vVl|`�zboXl|`�câÀ�ÝÛ¥X]|zh¥�z3tJ[�ip]_ad`�zbfel_�»zbadvmcdc
fe¥9`
xX¥9vmcexX¥HvVl�]_xX]|i«¬X]_lut3�B`ba§¬N�UxHtVcdcd]_^B`
ip]��¢o9ce]|vV[��HiXv³ÝÛ[«fe¥9`b]_a\z�vV[9z�`b[NfeahtJfe]|vV[�kmaht �
ip]|`b[Nfdc³Ú��7[Üfe¥X]|c§cd`�zbfe]|vV[�Ý(`~tJad`.vV[Xl_��]_[Nfh`Áah`bcdfd`�iÜ]_[�feahtJ[9cey�`byª¬XahtJ[9`~xXadvVfd`b]_[9c3Ú� ¥9`Üfe¥9ad`�`�y,tB� vVa,f7�Nx1`�c#vJ��feahtJ[9cex1vVaef#xXadvVfd`b]_[9c�tJad`�£¥¤.¦ û_ë ü3§ íÁìdí � ë ñ ê\ëHï �
é ü ò îÁú{ô ò9ò íÁþ ï tJ[9i óEìeô ò ï�ë ü ìbó�íÁìhï ¿OoX[X]_x1vVaefd`ba3�¢ce�{yjx1vVaefd`ba3�¢tJ[Nfe]_x1vVaefd`baâÀÁ�¢ÝÛ¥X]|zh¥»tJl_l
`Á±p¥X]_¬X]_f\t¹¥X]_km¥scdx1`�zÁ]�áHzb]_f7���¸vVaÛfe¥9`.feahtJ[9cex1vVaefd`�isceoX¬9cefâtJ[9z�`bc\tJ[9i�ip]��è`badcÛÝÛ]_fe¥�ad` �
cex1`�zbf�fdv.fe¥9`+ahtJfd`©vJ�¢feahtJ[9cex1vVaef�tJ[9ijfdv.fe¥9`Ûy�`bzh¥@tJ[X]|cey vJ��tVzbfe]|vV[�Ú�¨ �Û¯�� x1v³Ý+`Áah`bi
xXoXyjx9cRo9cd`#fe¥9`U`b[9`baekm�=vJ�\¨ �Û¯ ¥N�pipadvVl_�{cd]|cªfdv«y�v³^5`#]|vV[9cRvVajcey,tJl_l(y�vVl|`�zboXl|`�c
tJk5tJ]_[9cef+t.zh¥9`byj]|z3tJl1z�vV[9z�`b[NfeahtJfd]_vm[�kmahtVip]|`b[Nf(vVa�`bl|`�zbfeae]|z3tJl1x1vVfd`b[Nfe]utJl�¿Ofe¥9`©xXadvNz�`�cdc
]|cªß{[9v³ÝÛ[ÙtJl|cdv�tVcRtVzbfe]_^5`#feahtJ[9cex1vVaefâÀÁÚ»�7vV[Êzh¥HtJ[X[9`bl|cjce]_yªoXl_fhtJ[9`�vVo9cel_��feahtJ[9cdx1vVaef
yªoXl_fe]_xXl|`©Ý+tJfd`ba�y�vVl|`�zboXl|`�c�vVa�y,tJ[{�Ü¿Ecex1`�zb]�áHz³À�]|vV[9c�i9v³ÝÛ[�fe¥9`b]_a�z�vV[9z�`b[NfeahtJfe]|vV[�vVa
`bl|`�zbfeae]|z¹x1vVfd`b[Nfe]utJl�kmahtVip]|`b[Nfdc3�ètJf.t�^5`bae�ÜahtJxX]|i«ahtJfd`mÚ.n{vVy�`¹vJ��fe¥9`by tJad`ªo9ceoHtJl_l_�
vVx1`b[�¿ð�¸vVa�]_[9cefhtJ[9z�`m�5fe¥9`©x1vVfhtVcdce]_oXy � cex1`�zb]�áHz\zh¥HtJ[X[9`blðÀÁ�{vVfe¥9`badc(tJad`Ûo9ceoHtJl_l_�jzbl|vmcd`�i
tJ[9i�vVx1`b[svV[Xl_��]_[Üad`�cdx1vV[9cd`�fhvjcex1`�zb]�áHz
ce]_km[HtJl|c³Ú��7[�z�vV[NfeahtVcef3�XfeahtJ[9cex1vVaefd`badc§¬X]_[9i
vV[Xl_�~vV[9`�¿EvVa�tÛ�¸`bÝ\À�y�vVl_`�zboXl|`�c�tJfMfe¥9`(chtJy�`�fe]_y�`m�Vfe¥9`b[jt§z�vV[p�¸vVaey,tJfe]|vV[HtJlXzh¥HtJ[XkB`
vJ��fe¥9`ªxXadvVfd`b]_[�tJl_l|v³Ý©c\fe¥9`ªfeahtJ[9cex1vVaef�vJ��ceo9zh¥«y�vVl|`�zboXl|`�c.tVzbadvmcdc\fe¥9`ªy�`byª¬XahtJ[9`mÚ
¨\y�vV[Xk,feahtJ[9cex1vVaefd`badc³�HoX[X]_x1vVaefd`badc\y�v³^B`~vV[9`
y�vVl|`�zboXl|`¹tJf�tjfe]_y�`~iXv³ÝÛ[s]_fdc\z�vV[ �
z�`b[NfeahtJfe]|vV[«kmahtVip]|`b[Nf3�9ÝÛ¥X]_l|`
ce�{yjx1vVaefd`badc\tJ[9istJ[Nfe]_x1vVaefd`badc\z�vVoXxXl|`
fe¥9`�xHtVchchtJkB`.vJ�
vV[9`ªf7�{x1`ªvJ��y�vVl|`bzboXl|`Ü¿EvVa�]|vV[@À\tJk5tJ]_[9cef�]_fdc�z�vV[9z�`b[NfeahtJfe]|vm[»kmahtVip]|`b[Nf�fdv#fe¥9`~xHtVc �
chtJkB`�vJ�;tªip]��¢`bad`b[Nf+f7�Nx1`�vJ��y�vVl|`�zboXl|`j¿EvVa(]|vV[@À�iXv³ÝÛ[�]_fdc(z�vV[9z�`b[NfeahtJfe]|vV[ÜkmahtVip]|`b[Nf3Ú
¾HvVa�y�vVad`©[9vVfe]|vV[9c+tJ¬1vVoXf�y�`byª¬XahtJ[9`\feahtJ[9cex1vVaef�xXahvVfd`b]�[Hc�fe¥9`©ad`3tViX`ba(z3tJ[#z�vV[9ceoXl_f
Õ×¼X�è�ÁØ�Ú
��[àtJl_l+z3tVcd`�c¹vJ�©feahtJ[9cdx1vVaef¹xXadvVfd`b]_[9c3��fe¥9`,ahtJfd`UtJ[9iÊ`Á±{fd`b[NfRvJ�§]|vV[=feahtJ[9cdx1vVaef

]|c�]�[��9o9`b[9z�`�i ¬N�Êfe¥9`Ü]|vV[ z�vV[9z�`b[NfeahtJfe]|vV[9c�vV[ fe¥9`�`Á±{fd`bae[HtJl�tJ[9iÙ]_[Nfd`bae[HtJl\ce]|iX`�c
vJ��fe¥9`ªy�`byª¬XahtJ[9`m�ètJ[9i«¬N�Üfe¥9`¹`bl_`�zbfeae]|z¹x1vVfd`b[Nfe]utJlMfe¥HtJf�`Á±p]_cdfdc�tVzbadvmcdc\fe¥9`ªy�`by �
¬XahtJ[9`m�qtVc\Ý+`bl�l�tVc�¬N�sfe¥9`ª¬X]|vVl|vVkm]|z3tJl�cefdaeo9zbfeoXad`jtJ[9i�zh¥9`byj]|z3tJl�xXadvVx1`baefe]|`�c
vJ��fe¥9`
xXadvVfd`b]_[9c³Ú ° [Ufe¥9`.vVfe¥9`ba©ce]|iX`m�pfe¥9`�]|vV[X]|z�kmahtVip]|`b[Nfdc§tJ[9iÜ`bl|`�zbfeae]|z�x1vVfd`b[{fe]utJlqtVzbadvmchc
fe¥9`©y�`byª¬XahtJ[9`�ipae]_^B`©y,tJ[N�j¬X]|vVl|vVkm]_z3tJl1xXadvNz�`�cdcd`�c3Ú�¾HvVa�]_[9cefhtJ[9z�`m�Nfe¥9`§z�vV[9ipo9zbfe]|vV[
vJ�MtJ[U`bl|`�zbfeae]|z�]_yjxXoXl|cd`�iXv³ÝÛ[Ufe¥9`�t�±pvV[UvJ�q[9`boXadvV[9c+]|c�y�`�ip]utJfd`�iU¬N�,vVx1`b[X]_[Xk�tJ[9i
zbl|vmce]_[Xk
vJ�1cdvNip]_oXy��Bx1vVfhtVcdce]_oXy tJ[9iRz3tJl|zb]_oXy zh¥HtJ[X[9`bl|cYKB]_[Ry�vmcef�z�`bl_l|c³�BtJ[j]_[9zbad`3tVcd`
]_[«zb�NfdvmchvVl�]|z~z3tJl|zb]_oXy z�vV[9z�`b[NfeahtJfe]|vV[�]|c\t¹�OoX[9i9tJy�`b[NfhtJl;ad`bkmoXlutJfdvVae�sce]_km[HtJl��9ÝÛ¥X]_l|`
cdvNip]_oXy z�vV[9z�`b[NfeahtJfe]|vm[=kmahtVip]|`b[Nfªx1v³Ý(`ba~fe¥9`�oXxXfhtJß5`,vJ�©tJyj]_[9v«tVzb]|iXc¹tJ[9i�vVfe¥9`ba
y�vVl|`�zboXl|`�c3Ú
¾XahvVy fe¥9`�cd`¹z�vV[9ce]|iX`bahtJfe]|vV[9c�]_f�]|c\zbl|`3tJa�¥9v³Ý ]_yjx1vVaefhtJ[{f�Ý(vVoXl|i«¬1`m�H�EadvVy fe¥9`

¬X]|vVl|vVkm]|z3tJl�x1vV]_[Nf©vJ�;^{]|`bÝ
�9tJ[U]_[N^5`�cefe]_k5tJfe]|vV[�vJ�;fe¥H`�kml|vV¬HtJlè¬1`b¥Ht3^{]|vVa©vJ��tªx1vVxXoXlut �
fe]|vV[�vJ�(feahtJ[9cex1vVaef
xXadvVfd`b]_[9cªtJ[9i»fe¥9`�ip�N[HtJyj]|z�c~vJ�(feahtJ[9cex1vVaefd`�i�y�vVl|`�zboXl|`�c3Ú�¾9vVa
]_[9cefâtJ[9z�`V�Nz�vV[9ce]|iX`ba�fe¥H`+x1vmcdce]_¬X]_l_]_f7�¹vJ�ètJ[HtJl_�{}�]_[Xkªt�x1vVxXoXlutJfe]|vV[,vJ�¢zh¥HtJ[X[9`bl|c�vJ�1fe¥9`
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chtJy�`
f7�{x1`,¿E`mÚ k9Ú_�1tRx1vVxXoXlutJfe]|vV[»vJ��cdvNip]_oXy � x1vVfhtVchce]_oXy ¨ �Û¯ tVcd`�câÀÛvVa§vJ��ip]��è`bad`b[Nf
f7�{x1`�c3�³x1vmchce]_¬Xl_��¨7z�vVyjx1`bfe]_[Xk3©��¸vVa�fe¥9`�feahtJ[Hcex1vVaefd`�i
y�vVl|`�zboXl|`�cMvVaq]|vV[9c�¿E`mÚ k9Ú_�mt+x1vVx �
oXlutJfe]|vV[�vJ��z3tJl|zb]_oXy ¨ �Û¯ tVcd`�c3�Hz3tJl|zb]_oXy � cdvNip]_oXy tJ[Nfe]_x1vVaefd`badc³�HcdvNip]_oXy � x1vVfhtVchce]_oXy
¨ �Û¯ tVcd`�c³�Hx1vVfhtVcdce]_oXy zh¥HtJ[X[9`bl|cÁÀÁÚ � ¥9`~[HtJfeoXahtJl;xX¥@tVcd`�c\vJ��]_[N^5`�cefe]_k5tJfe]|vV[«�EvVa§fe¥9]_c
xXadvV¬Xl|`by z�vV[9ce]|cef§]_[�á9adcdf\iX`Áá9[X]_[XkUtjkBvNvNisy�vNiX`blq�EvVa\`3tVzh¥«feahtJ[9cex1vVaef\xXadvVfd`b]_[�vJ�
]_[Nfd`bad`�cdf3�¢tJ[9i«fe¥9`b[»iX`�ce]_km[X]_[XkÜt,cdvJ�Ef7Ý+tJad`ªce]_yªoXlutJfdvVa�ÝÛ¥X]|zh¥�tJl_l|v³Ý©c\fe¥9`¹cefeo9ip��vJ�
�9op±¹ip�N[HtJyj]|z�c�vJ�HfeahtJ[9cex1vVaefd`�i¹y�vVl|`�zboXl|`�c³Ú � ¥X]|cMßN]_[9i¹vJ�@cefeo9ip�
]|c�z�vV[9ce]|cefd`b[Nf�ÝÛ]_fe¥
fe¥9`.kmoX]|iX`bl_]_[9`�c\vJ��nN�{cefd`by�c§¤�]|vVl|vVkm��Õ×®p� � Ø�Ú
��[=fe¥X]|cªÝ(vVaeß�Ý(`�tJad`#y,tJ]_[Xl_��]_[Nfd`bad`�cefd`�i=]_[�á9[9ip]_[Xk�t�kBvNvNi��EahtJy�`bÝ(vVaeß��¸vVa

y�vNiX`bl_l_]_[Xk«¬X]|vVl|vVkm]|z3tJl(cefeaeo9zbfeoXad`�c¹tJ[9i�xXadvNz�`�cdch`bc³Ú,¨\c
ad`bx1vVaefd`�i�]_[Ên{`�zbfe]|vV[Ê�p� ¯
ce�pcefd`by�cª¥Ht3^5`,¬1`�`b[àxXadv³^B`�i=^mtJl_]|i��EvVaªfd¥9`,y�vNiX`bl_l_]_[Xk�tJ[9i=fe¥9`�ce]_yªoXlutJfe]|vV[ÙvJ��t
^5`bae�ÜxHtJaefe]|zboXlutJa�f7�{x1`ªvJ��feahtJ[9cey�`byª¬XahtJ[9`Rzh¥HtJ[X[9`bl��ètJ[9i«vVoXa.tJ]_y ]_[�n{`�zbfe]|vV[��pÚ×�
z�vV[9ce]|cdfd`�iÜ]_[s`Á±pfd`b[9ip]_[Xk,fe¥9`.ß{[9v³ÝÛ[ ¯ y�vNiX`blqÝÛ]_fe¥Ü�EoX}�}���fdvNvVl|c\tJ[HiÜfd`�zh¥X[X]��No9`�c3�
]_[«vVadiX`ba\fdv�k5tJ]_[sfe¥9`
¥X]_km¥9`�cef\ad`�cd`byª¬XlutJ[9z�`~fdv�ad`3tJl_]_f7�5Ú(�7[�fe¥9`~z3tVch`
vJ��feahtJ[9cdx1vVaef
xXadvVfd`b]_[9c³�èÝÛ¥9vmcd`¹�OoX[HzÁfd]_vV[@tJl�]_f´�»iX`bx1`b[9iXc
vV[�z�vV[9z�`Á[{feahtJfe]|vV[�kmahtViX]_`b[{fdc~tJ[9i»^BvVl_f �
tJkB`m�(ts�OoX[9i9tJy�`b[NfhtJl\tVcex1`�zbf�vJ�\fe¥9`U¬X]|vVl|vVkm]|z3tJl©ad`3tJl_]_f7�=¥HtVcRfdv�z�vV[9ce]|iX`bad`�iè��fe¥9`ª þ ü îhôVþ éOóEõ�« �¢ÝÛ¥X]|zh¥�cefhtJ[9iXc��¸vVa�fd¥9`¹l|vNz3tJl�xX¥N�pce]|z3tJl�z�vV[9ip]_fe]|vV[9cªtJ[9i«�¸vVa�fe¥9`¹[9vVfd]_vV[
vJ�+[9`3tJae[9`�cdc3Ú,��[9iX`�`�iè�q]_[=tÜzb`bl_l�fe¥9`�z�vV[9z�`Á[{feahtJfe]|vV[ÊvJ�(]|vV[9c~vVa
y�vVl|`�zboXl|`�c~]|c.[9vVf
oX[X]��¸vVaeyjl_� ip]|cefeae]_¬XoXfd`�i tJl_l\v³^B`ba,fe¥9`sz�`bl_l_oXlutJa#y�`byª¬XahtJ[9`m�Û¬XoXf,fe¥9`bad`sz3tJ[ `Á±p]|cef
cey,tJl_lMl|vNz3tJl;}3vV[9`�c�ÝÛ]_fe¥�t�¥X]_km¥9`ba�z�vV[9z�`b[NfeahtJfe]|vV[»ÝÛ]_fe¥�ad`�cex1`�zbf�fdv#vVfe¥9`badc�ÝÛ]_fe¥�t
l|v³Ý(`ba\z�vV[9z�`b[NfeahtJfe]|vm[�Ú � ¥No9c³�9chvVy�`
`bl|`by�`b[Nfdc§]_[sfe¥9`
x1vVxXoXlutJfe]|vV[«yj]_km¥Nf§¬1`
y�vVad`
tVzbfe]_^5`m�VvVfe¥9`badcMÝ(vVaeßN]_[Xk.tJfql|v³Ý+`ba;ahtJfd`�c3�VvVfe¥9`badc�`b^B`b[ªad`�cefe]_[Xk9�BtVz�z�vVadip]_[Xk�fdv¹¿ �³Àèfe¥9`
x1vmce]_fe]|vV[»vJ��`3tVzh¥Ù¿Of7�Nx1`ªvJ�ÁÀ+feahtJ[9cdx1vVaef\xXadvVfd`b]_[�]_[�cdo9zh¥»tJad`3tVcR¿Ezh¥HtJahtVzbfd`bae]_}3`�i�¬N�
¥X]_km¥UvVa(l|v³ÝÖz�vV[9z�`b[NfeahtJfe]|vV[ÜkmahtVip]|`b[Nfdc©tJ[9i#^5vVl_fhtJkB`³ÀÁ�è¿¸�BÀ�fe¥9`\ad`�cex1`�zbfe]_^B`�x1vmce]_fe]|vV[
vJ��fe¥9`\cdoXaeadvVoX[9ip]_[Xk¹feahtJ[9cex1vVaef(xXadvVfd`b]_[9c.¿EvJ��fe¥9`\chtJy�`\vVa(ip]��è`bad`b[Nf�f7�{x1`³À�tJ[9i�¿¸�BÀ
fe¥9`©ip]|cefhtJ[9z�`§`Á±{]|cdfe]_[Xk.¬1`bf7Ý(`�`b[#`3tVzh¥�feahtJ[9cdx1vVaef�xXadvVfd`b]_[�tJ[9ijfe¥9`ÛxXadvVfd`b]_[ � cex1`�zb]�áHz
y�vVl|`�zboXl|`�c§fdvj¬1`�feahtJ[9cdx1vVaefd`�ièÚ� vàiX`Áá9[9`�tJxXxXadvVxXae]utJfd`�y�vNiX`bl|c��¸vVaUcd]_yªoXlutJfe]_[Xkàfd¥9`�¬1`Á¥@t3^N]|vVa�vJ�ªzh¥HtJ[9[9`bl_c
oX[9iX`ba�ip]��¢`bad`b[Nf§l|vNz3tJl;z�vV[9ip]_fe]|vV[9c³�H]_f©yj]_km¥Nf§¬1`
o9cd`Á�EoXl�fdv,tJxXxXadvBtVzh¥«fe¥9`ªtJ[HtJl_�pce]|c
ÝÛ]_fe¥�fe¥9`.¥9`bl_xsvJ�M�OoX}�}���fd`�zh¥X[X]��No9`�c3�X]_[�fe¥9`
chtJy�`.ip]_ad`�zbfe]|vV[«vJ��n{`�zbfe]|vV[��pÚ×�pÚ
¬ ������Ï���ÍªÓO���
Õ_�ÁØª¤�Ú�¨\l_¬1`baefdc3�V¨¹ÚBBvV¥X[9cdvV[��ZHÚB��`bÝÛ]|c³�VrÊÚ�¦\tB����®jÚ�¦\vV¬1`baefdc3� ¯ Ú H tJl_fd`ba3Ú5¯ ü þ|ídîbû
ñ þ_ôVì�IÁé ü þ ü ÷mõ ü ý óOúpí¹îâíÁþðþ G �X½mfe¥s`�ip]_fe]|vV[��v°.tJaelutJ[9i�n{zb]|`b[9z�`V����`bÝ²±�vVaeß¢�9�m�m�m�pÚ

Õ×��Øª�âÚ��ÁÚM¨\adiX`bl|`3tJ[�� w Ú�¤(`�chvV}�}�]���r=Ú�ÿ¹ÚA°.tJae}3vV[��³°RÚ�r�tJoXae]��+n1Ú�¦§v³�5� ¯ ce�pcefd`by
y�vNiX`bl|cÛ�EvVa©y�`�zh¥HtJ[9vmcd`b[9ce]_fe]_^5`
zh¥HtJ[9[9`bl_c³�9ceoX¬Xyj]_fefd`�iè�@�m�m�J½9Ú

Õ×��Ø w ÚU¤(`�chvV}�}�]��E°RÚÜ�(]_vV¬@tJ[No���¨ ¯ cd�{cefd`by iX`�cdzbae]_xXfe]|vV[ vJ�=fe¥9` cdvNip]_oXy �
x1vVfhtVcdce]_oXyÞxXoXyjx��9cdoX¬Xyj]_fefd`�iè�@�m�m�J½9Ú

Õ ½VØ w Ú w ae]utJ[XßBv³^¢�ÛÿªÚ�ÿ�`bl_l|`b[9iXvNvVae[ tJ[9i rÊÚ�¦§`b]_[p�EahtJ[Xß1Ú:£\ò�´âò óEì ü � ñ î�óEé ü ò ó ü
ø¢ñBùhù õ�� ü ò óEì ü þ Ú�nNxXae]_[XkB`ba ��� `baelutJkH�H¤+`bael_]_[����3�m�m�pÚ
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Õ×��Øªr=Ú�°.tJae}3vV[�� w Ú+¤�lutJ]_[���¨¹Ú³�\`�`bl�� � ]_aefeoHtJl � `�cef � oX¬1`�c��¸vVaÜ¤�]|vVy�vVl|`�zboXlutJa
�(vVyjxXoXfe]_[Xk�µ ü ñ ì ò ôVþ ü ý�¶ ômó ñ ìeôVþ�� ü ê§ë ñ óEé ò ÷ �9�p� ½«¿¸�m�m�J½NÀÁ�9]�[�xXad`�cdc³Ú

Õ×®�Ø � ÚH�´iX`bßB`ba3� � Ú�°.tJl_]_fdceß{]�����ÚHÿ�vNvNiè�@¨ [9`bÝ tJxXxXadvBtVzh¥«fdv#iX`�z�vNip]_[Xk�l_]��E`m�+ce�pc �
fd`by�cq¬X]|vVl|vVkm�5�8£§ò9òHñ ôVþZ·§í ö é¸í § ï¹¸§í ò ü êRé¸îÁï�º ñ ê G ¸§í ò íbó G �m�p�V�m�m�p�m�m�J½5�³²{� � �pÚ

Õ � ØªÿªÚ@®�]_fhtJ[9vX�9nN�{cefd`by�c�¬X]|vVl|vVkm�¢��t
¬Xae]|`Á�;v³^B`bae^{]|`bÝ
��» îbé�í ò îâí �X�m�m�p�p�m�m�m�p�¢�3®m®m�³²
�3®m®J½9Ú

Õ×¼�ØªÿªÚ��qvNip]|ce¥��+¨ªÚ�¤(`baeß¢�Ûn1ÚA��Ú�¼@]_xXoXadceß{�5� ¯ Ú�r�tJfdcdo9i9tJ]_ahtp� w Ú�¤ÛtJl�fd]�y�vVah`V��9Úw tJae[9`bl_l�Ú½¯ ü þ_ídî ñ þ�ômì�îhíbþðþ�Ibé ü þ ü ÷Võ �§½mfe¥ `�ip]_fe]|vV[�� H Ú�ÿ¹Ú(¾9ad`�`by,tJ[ tJ[9i �(vXÚ_�
�\`bÝ¾±�vVaeß¢�9�m�m�m�pÚ

Õ×��Ø¿°�¥�Ú ¯�À oX[��@�(vVyjxXoXfe]_[Xk�ÝÛ]_fe¥Üy�`byª¬XahtJ[9`�c3�Rµ ü ñ ì ò ôVþ ü ý � ü ê\ë ñ ó�íÁì
ô ò � » õ�ïÁû
ó�íÁê » îbé¸í ò îâíâï �m®p�B¿e�³ÀÁ�m�m�m�m�p�p�3�m¼³²@�b½5�¹¿�n{`�`(tJl|cdvQ¤Xñ ì�Á ñ ��í ò ó�íbì ý ü ì¹� ü ê\ë ñ ó�íÁì
» îbé�í ò îâíÁû ¤�Â � » ·©í7ë ü ìÁó �\v��m�m¼p�q�3�m�m¼p�XÝÛÝÛÝ
Ú feo9z�c3Ú á1ÀÁÚ

Õ_�3��ØW°�¥�Ú ¯�À o9[��Ã¯ íÁêJIÁìeô ò í¾� ü ê\ë ñ óEé ò ÷ G £\òÄ´âò óEì ü � ñ î3óEé ü ò@�RnNxXad]�[9kB`Áa ��� `baelutJk9�
¤(`bael_]_[��@�m�m�m�pÚ

Õ_�m�ÁØjn1Ú��âÚpnNoXß{¥HtJad`b^¢�{rÊÚN¤(`bfhtJ[9}�vmc³�X��Ú×n¢Úp��¥X]utJ[Xk9�XÿªÚ�¦ªÚÅ°�oX�5� � ¥9`¹°
tJfe]_[XkRr«`�zh¥ �
tJ[X]|ceyÞvJ�Mfe¥9`¥�qtJaekB`
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