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� � adg¢¡VZ\¡P]£f¤¡bf[]Tg^]£`$Y[g,Y � ]Bf[]Tg^tbwhY[g¢k\m Y � ]¥_=`badce]Tf[g^ahYji�Z�Y¦r§t�v8Zewhk¨ad`ª©§«S¬®­�¯\°e°e±V²´³µtbf

]�v8kef^Y[g.¶�ke`J¶�]£`$Y[f[Z\Y^]T·¸ad`´Yjo§kB¹?Zeah`ºY[Zeg^q�g£»=¼´tbw½Y[ahwdad`b¾etVZewMY[Zeg^q¸tVg^ah`b¾¥¬A`b¾+wha¿g � ZegsY � ]Àad`ba½Y[adZew
Á tV]£f[i�w¿Z\`b¾+tVZ\¾+]eÂ:Z\`V·�¹À]H·�a¿¶£Z\w ad¹?Z\¾e]Bf^]£Y^f[ah]TcLZewD² � � ]B¡JZ\¡P]£f � Zeg¢ÃJ]T]£`"·bahc%a¿·�]T·Äad`$Y^kºYjouk¡VZ\f^Y[g�Y � Z\YÀoÅadwhwÅZe¡b¡J]HZ\fÀah`�Y � ]¥f^]HgÆ¡P]T¶�Y^adce]¥Z\f[]TZeg¢k\m=Y � ]B¡Vf^k�¶�]T]T·�ad`b¾$g¢kem=ouk+f^q�g � ke¡Ç²Ä³µtbf
È · � k�¶§f[]�Y^f[ad]£c�Z\w%o§kef[q.tJgÆ]H·�Y � ] � ÈµÉAÊjË Y^k%kewdq%a½YA·�]Tce]£wdke¡P]T·¢ah` � k+tVgÆ]§Ã%i�Y � ] g^]T¶£ke`V·¤Z\t�Y � kefH²
³µtbf§Ze¡b¡bf[k+Z+¶ � m�k%¶£tVg^]T·Ìke`?Y � ],cLZewha¿·bZ\Y^adke`ÌZe`V·BZ+·bZ\¡bY[Z�Y[ahk+`lk\mÍY � ],w¿Z\`b¾+tVZ\¾+]=¹¦k%·b]£wÇg^i%gÆY^]T¹
Y^kºo§kef[qºad`"Z´¹¢tbwhY^adwhad`b¾+tVZ\w§]£`%c%ahf[ke`V¹À]T`$Y¤Z\`V·�ah`"]�Î�¡bwdkef[ah`b¾ºo§ZLi�g,Y[kº¹¦]£f[¾e]lf[]Tg^tbwhY[g¢m�f^k+¹
¹¢tbwhY^ad¡bwd]µ¶�k+whwd]T¶�Y^adke`Vguad`+Y[k¤Z¤gÆad`b¾ewd]=wdadgÆY k\mÇf[]Tg^tbw½Y�g£² � � ].gÆ]H¶�k+`V·?¡VZefÆY®kemÇY � ]s¡VZe¡J]Tf§·�]Hg^¶£f^adÃP]Tg
ketbfÅ]£Î%¡P]£f[ad¹À]T`$Y[gÅad`¨¹¢tbwhY^adwdah`b¾+tVZ\wÍah¹?Z\¾+]�f^]£Y^f[ah]Tc�Z\w6²§³µtbfÅo§kef[qlah`¨ad¹?Z\¾+].f[]�Y[f^ad]£c�ZewÇ]�Î�¡bwdkef[]Tg
Z\t�Y[ke¹?Z�Y[ad¶ Á tb]£f[i´]�Î�¡VZe`Vg^ahk+`ºtVg^ah`V¾¥¡JgÆ]TtV·�k¸f^]Twh]Tc�Z\`V¶£]¢m�]T]T·�ÃVZ+¶�q¨ke`�Y � ]l¶TZeg^]À·b]Tg[¶�f[ah¡�Y[ahk+`VgY^kÀah¹¦¡bf[k�ce]µf[Ze`bq%ah`b¾Àk\mMah¹?Ze¾e]Tguf[]�Y^f[ad]£ce]H·lÃ%ilZ?©§r ÊjË g^i%gÆY^]T¹¸²A³µtVf§f[]Tg^tbwhY[gÅZef^] Á tVa½Y[].¾+k%k%·Z\`V·¥g � k�oÏg^ah¾+`ba½ÐP¶£Z\`$YÅad¹À¡Vf^k�c+]£¹¦]£`$Y[g§oÅahY � f[]Tg^¡J]H¶|Y Y^k?k+tbf ÃVZeg^]£wdah`V]e²

Ñ ÒÇÓ¦ÔMÕNÖl×´Ø¸Ù§ÔNÚ�Ö¤Ó
­bk+fÀ©§«Í¬u­Û¯e°e°e±¥o§]?¡VZefÆY[ad¶£ah¡VZ\Y^]H·�ah`�Y � ]BZe· � k�¶?¹¦ke`bk´Ze`V·�¹¢tbwhY^adwdah`b¾+tVZ\w®f^]£Y^f[ah]TcLZew®Zeg¢ou]TwhwuZeg�ad`�Y � ]
¹¦]T·�a¿¶£Zew®ad¹?Z\¾e]?f[]�Y[f^ad]£c�ZewD² � � ]l¾+k+Z\w®k\mÅketbf¢¡VZ\f^Y^a¿¶�ad¡VZ�Y[ahk+`Äah`�Y � ]BZ+· � k�¶?f[]�Y^f[ad]£c�Z\wNY�Zeg^qºa¿g�Y[k´]�Î�¡bwdkef[]
w¿Z\`b¾+tVZ\¾+]�¹¦k%·b]£wdah`b¾¸Z\¡V¡bf^k$Ze¶ � ]HgÅm�k+fµf[]�Y[f^ad]£c�Z\wSm�f[ke¹Ü`bke`bÝÞ¬®`b¾ewdadg � ¶£kewdwh]H¶|Y^adke`JgstVg^ad`b¾BY � ] � ÈµÉAÊjË�ß � ]£Î%Y
È `JZ\wdi%g^a¿gBZ\`J· É f[k�¶�]Tg[g^ah`b¾�m�k+f Ê `�m�k+f^¹?Z\Y^adke` Ë ]£Y^f[ah]TcLZew¿à¦Y^k%kewdq%a½Y¥o � ad¶ � o§Z+g?kef[ah¾+ah`JZ\wdwhiª·�]£c+]£wdke¡P]T·ám�k+f
¬A`V¾ewdadg � Ze`V·ºw¿Z�Y[]£f,¹¦k�·�a½ÐJ]T·ºY^k¨gÆtV¡b¡Jk+fÆY Ê XV³sÝâ«ÍZ\Y^ad`�Ý[ãÀ]£`J¶�k�·�ad`b¾¥Ze`V· É kef^Y^]£f,gÆY^]£¹¦¹¦]£f�gµm�kef�¬AtVf^k+¡J]HZ\`
w¿Z\`b¾+tVZ\¾+]TgT² É ZefÆYµke`b]Àk\mAY � a¿g,¡VZ\¡P]£f.oÅahwdwN¡bf[]Tg^]£`$Yµad`�·�]�Y�Z\adwMk+tbf.f^]HgÆtbwhY[gµm�k+fsY � ]¦¹Àk+`bkewdad`b¾etVZewSf[]�Y[f^ad]£c�Zew
Y[Z+gÆqÄad`á­bf[]£`V¶ � Âu­Sad`b`ba¿g � Ze`V· Ë tJg^g^adZe`ÇÂ®Z+g¤o§]£wdwÅZeg¤Y � ]¥¹¤tbwhY^adwhad`b¾etJZ\w§Y[Z+gÆqÄtVg^ad`b¾�¬®`b¾ewda¿g � Á tV]£f[ah]Hg�Y[kf[]�Y^f[ad]£ce].ad`�m�kef[¹?Z�Y^adke`¥ad`¸¬®`b¾ewda¿g � Âb­Mad`b`ba¿g � ÂV­bf[]£`V¶ � Z\`J· Ë tVg^g^a¿Z\`¸¶�kewdwd]T¶|Y[ahk+`VgT²
� � ]¥gÆ]H¶�ke`J·Ä¡VZ\f^Y¤kemÅY � a¿gÀ¡VZ\¡P]£fÀ¡bf[]Tg^]£`$Y[g¢ketbfÀf[]Tg^tbw½Y�g�m�k+f¢Y � ]Ì¹¦]H·�ad¶TZ\w§ah¹?Ze¾e]Bf[]�Y[f^ad]£c�ZewAY[Z+gÆq8² Ê `

Y � adg,Y[f[Z+¶�q¨ketbf�¾+k+ZewNadg.Y[k¨ah¹¦¡bf[k�ce]Àah¹?Ze¾e]¦f^]£Y^f[ah]Tc�Z\w:Ã%iºtVg^ah`V¾¥f[]�Y[f^ad]£c�Zew:m�]£]T·bÃVZe¶�q´k+`ºY � ]?f[]£w¿Z�Y^]H·�¶TZeg^]
·�]Hg^¶£f^ad¡�Y^adke`Jg�Y[k�f[]�ÝÞf[Ze`bq�Y � ]¸ad¹¦Ze¾e]Hg¢f[]�Y[f^ad]£c+]T·�Ã%i�Z�©§r ÊjË gÆi�gÆY^]£¹¸²�r§]T¶TZ\tVg^]Bk+tbf¦«ÍZ\`V¾etVZe¾e]l¹¦k�·�]£w
g^i%gÆY^]T¹ä·�a¿·B`bkeY g^tb¡b¡Pkef^Y f^]£Y^f[ah]TcLZewVm�]T]T·�ÃJZe¶�q ß o � ad¶ � adg Z¢m�]TZ�Y[tbf[]sY � Z�Y o§Z+gugÆY^adwdwWtb`V·�]Tf ·b]£ce]Twhk+¡b¹¦]£`$YuÃ%i
Y � ]sY[ah¹¦].ou]µouk+f^q+]T·¦ke`BY � a¿g®Y[Zeg^qbàAo§]µ·b]T¶�a¿·�]H·?Y^k¤tVg^].Z¢ce]£f�g^ahk+`?k\mWY � ],X�¼ ÈsË � f[]�Y[f^ad]£c�Z\wPgÆi�gÆY^]T¹åY � Z\Y
o§].tJgÆ]H·Ìad`¸ketbf ¡VZefÆY[ad¶£ah¡JZ�Y^adke`¥ad`´©§«S¬®­ ¯e°e°+æb²

ç è Ø¨é�ÔNÚ£éTÚ£Ó¸ê¤Ø¸ë�éªì"ë�íSî
� � ]§Yjo§k.gÆY^]T¡À¡Vf^k�¶�]Hg^gSk\mP¹¦ke`bkeÝ6wdah`V¾etVZew$f[]�Y[f^ad]£c�Zew+m�k+whwdk�o§]T·�Ã%i�f[]Tg^tbwhY:¶£ke¹¤Ãbah`JZ�Y^adke`Ào ZegMtVg^]T·¤ah`Àketbf:¹¤tbw½Ý
Y^adwdah`b¾+tVZ\wNg^tbÃb¹¦a¿g^g^ahk+`VgT² � � ]Àw¿Z\`b¾+tVZ\¾+]�¹¦k%·b]£wdah`b¾¥Z\¡b¡Vf^k$Ze¶ � Y^kÌah`bm�kef[¹¦Z\Y^adke`´f[]�Y[f^ad]£c�ZewStVg^ad`b¾Ìg^¹¦k$keY � ]H·
tb`bad¾ef�Z\¹ï¹¦k%·b]£w¿gAo ZegN]£Î%¡P]£f[ad¹À]T`$Y^]T·¦oÅahY � m�k+f®ÃPk\Y � ¹Àk+`bk\ÝÞwdah`b¾+tVZ\wJZ\`V·¦¹¤tbw½Y[a½ÝÞwdah`b¾+tVZ\wV]�Î�¡J]Tf^ad¹¦]£`$Y[gT²N­bk+f
¹¢tVw½Y[ahwdah`V¾etVZewbf^]£Y^f[ah]Tc�Z\w6Â�Y � ] Y[ke¡ba¿¶£gAou]Tf^]§Y^f�Z\`JgÆw¿Z�Y[]T·¤tVgÆad`b¾ Ê `$Y^]TfÆY[f[Ze`¢Y[f[Ze`Vg^wdZ\Y^adke`¦gÆi�gÆY^]£¹ñð®m�f^k+¹ï¬®`b¾ewdadg �
Y^k¥Y � ]¦k\Y � ]£f.Y � f[]£]¦w¿Z\`b¾+tVZ\¾+]Tg ß ­Vf^]T`V¶ � ÂÍ­Mad`b`ba¿g � Z\`V· Ë tVg[g^adZe`Jà.·�]�ÐV`V]T·�ah`�Y � ]¦Y�Zeg^q8² � � ]ÀY^f�Z\`JgÆw¿Z�Y[]T·
òâó|ó|óVô6õâö�÷�ø�ù|÷|ù�ú[öVô�û�üâý



Á tb]£f[ad]TgÅZ\f[],tVg^]T· Á tb]£f[ah]H·ÌZe¾+Zeah`VgÆY=Z¦gÆ]HZ\f�¶ � ad`V·�]�ÎÌm�kef Y � ]¢¶�k+f^f[]Tg^¡Pke`V·�ad`b¾¤wdZe`b¾etVZe¾e]+²A³µtVfÅ]�Î�¡J]Tf^ad¹¦]£`$Y[g¶�k+`V¶�]T`$Y^f�Z�Y^]H·Äke`�Y^]T¶ � `ba Á tb]Hg¤Y^k�¶£ke¹¤Ãbah`V]BY � ]Ì¹¦k+`bk\ÝÞwhad`b¾+tVZ\wuf^]£Y^f[ah]TcLZewuf[]Tg^tbwhY[g¤m�kefÀ¹¢tVw½Y[ahwdah`V¾etVZewuY�Zeg^q8²¼¨k+`bkewdah`V¾etVZewMf[]�Y[f^ad]£c�ZewMo Zeg�·bke`b]¦tVg^ah`V¾¸gÆY[Z\Y^a¿gjY[ad¶TZ\wNw¿Z\`b¾+tVZ\¾+]¢¹¦k�·�]£wdad`b¾´Z\¡b¡Vf^k$Ze¶ � ]Hgµ·�a¿g[¶�tVg[gÆ]H·´Ãbf[ad]�þVi
ad`ÌY � ]�`b]£Î$Ysg^]T¶�Y^adke`Ç²
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X$Y�Z�Y^a¿gÆY^a¿¶£Z\wÍwdZe`b¾etVZe¾e],¹¦k�·�]£w¿g � ZLc+],ÃJ]T]£`´g � k�oÅ`¥Y^k?ÃP]�ce]Tf^il]£vP]H¶|Y[ahc+]�m�kefs·bk%¶£tb¹¦]£`$Y=f[]�Y^f[ad]£c�Z\w6²u¬AÎ%¡P]£f[ahÝ
¹¦]£`$Y[gMad`¤¬®`b¾ewdadg � ·�k�¶£tb¹¦]£`$Y:¶£kewdwh]H¶|Y[ahk+`Vg � ZLce]®g � k�oÅ`¢g^ah¾+`bahÐJ¶£Ze`+YMah¹¦¡bf[k�ce]T¹¦]£`$Y[gSk�ce]TfWY^f�Ze·�ahY^adke`JZ\w$ce]T¶�Y^k+f
g^¡VZe¶£],Ze`V·Ì¡bf^k+ÃVZ\ÃVahwdadgÆY^a¿¶.¹¦k%·b]£w¿g£² È w¿Z\`b¾+tVZ\¾+]s¹¦k�·�]£wÍadg=ZÀ¡bf[keÃJZ\ÃbadwhahYjil·�a¿gjY[f^adÃbt�Y[ahk+`¨·�]�ÐV`V]T·¥ke`¸gjY[f^ad`b¾$g
k\m Z\`�Z\wd¡ � Z\ÃP]�YH² È w¿Z\`b¾+tVZ\¾+]¢¹¦k�·�]£wNa¿g�Zeg[g^k%¶£adZ\Y^]H·¨oÅa½Y � Z¸·�k�¶£tb¹¦]£`$Y�ah`�Y � ]?·�k�¶£tb¹¦]£`$Y�¶�kewdwd]T¶|Y[ahk+`´Y[k
ad`V·�a¿¶£Z�Y[]¢k+fµ¶£Ze¡�Y^tVf^]�ahY[gµtb`ba Á tb]¢¡Vf^k+¡J]TfÆY[ah]Hg£²0/.adce]T`ºZ Á tb]Tf^i+Â&1¦ÂJY � ]À·�k�¶£tb¹¦]£`$Y[gµZ\f[]�f[Ze`bqe]H·¸ÃVZeg^]T·¸k+`Y � ]Bwdahq+]£wda � k%k�·�k\m Y � ]£adf¢w¿Z\`b¾+tVZ\¾+]?¹Àk�·�]Tw®¾+]£`b]Tf[Z\Y^ad`b¾¸Y � ] Á tV]£f[ieÂ 2 ß 143 576Hà98 ¯;:6² � � ] Á tb]£f[i$Ý6wdahq+]£wda � k$k�·¡bf[keÃVZeÃbadwhahYjila¿g ]TgÆY^ad¹¦Z\Y^]H·ÌtJgÆad`b¾?gÆ¹¦k%k\Y � ]T·Ìtb`bad¾ef�Z\¹�wdZe`b¾etVZe¾e].¹¦k%·b]£w¿g£²

2 ß 1<3 5 6 à�=?>;@A2 ßCB @ 3 5 6 à ß ãLà

� � ] Á tb]£f[iÄY[]£f[¹
¡bf[keÃVZeÃbahwdahYjiÄadg¦]HgjY[ah¹?Z�Y[]T· m�f^k+¹ ·�k�¶�tV¹À]T`$Y?Ze`V·ª¶�kef[¡btVg¦¶£ketb`$Y[g¦kemsY � ] Á tb]£f[i�Y^]Tf^¹g^¹Àk%keY � ]H·¢tVg^ad`b¾EDµadf^a¿¶ � wd]�YA¡bf[ahk+f[gT² Ê `¦r ZLie]Tg^a¿Z\`¢g^¹¦k$keY � ad`b¾,tVg^ah`V¾EDµahf[a¿¶ � wh]£YN¡bf^adkef�gTÂLY � ]Åw¿Z\`b¾+tVZ\¾+]®¹¦k�·�]£w
a¿gÌZ+g^g^tb¹¦]T·ªY[k ÃP]º¹¢tVw½Y[ah`bk+¹¦adZewµoÅahY � Y � ]�¶�ke`GFjtb¾+Z\Y^]´¡bf[adkeflm�k+fÌr ZLie]HgÆa¿Z\`1Ze`VZ\wdi�gÆa¿glZegBY � ]HDµahf[ad¶ � wh]£Y
·�a¿gjY[f^adÃbt�Y[ahk+` xJI 2LK ßNM @ à � ² � � ]ODµadf^a¿¶ � wd]�Y=¡bf[ahk+fÅgÆ¹¦k%k\Y � ]T·ÌY^]Tf^¹�¡bf^k+ÃVZ\ÃVahwda½YjiBadg ¾+ahc+]£`¥Ã$i

2 ßNM 3 5QPsà*= R ßNMTS�U à.V I�W K=ßNM àXZY R ßC[\S]U à.V I ß ¯+à

o � ]Tf^] I a¿g:Y � ]0Dsadf^a¿¶ � wd]�Y®¡Vf^adkefA¡JZ\f�Z\¹¦]�Y[]£fHÂ R ßNM(S]U àAadgNY � ]s¶£ketb`$YAkem8k�¶T¶�tbf[f^]T`V¶�] kemPY[]£f[¹ M ad`l·�k�¶�tV¹À]T`$YU ² W K ßCM àÌadgÌY � ]�¶£kef[¡btVgÌ¡bf^k+ÃVZ\ÃVahwda½Yjiákem�Y^]Tf^¹ M ² È ÐbÎ�]H· c�Z\wdtb]�k\m I = ãH°e°e° o§Z+gBtJgÆ]H·1ah`ÏY � ]
]�Î�¡P]£f[ah¹¦]T`+Y�g£²
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Dµa½v8]£f[]£`$Y¦ou]Tah¾ � Y[ah`V¾ºg^¶ � ]£¹¦]TgÀZ\`V·�¹À]Tf^¾+ah`V¾´¹¦]�Y � k%·Vg � ZLce]lÃP]£]T` ]�Î�¡P]£f[ah¹¦]T`+Y[]T·�m�k+f¤¹¤tbwhY^adwhad`b¾etJZ\w§f^]£Ý
Y^f[ad]£c�Z\w6²-Dsk�¶�tV¹À]T`$Y[g.Z\f[]�f^]Tou]Tah¾ � Y[]T·Ìm�kefµ¹¢tbwhY^adwdah`b¾+tVZ\wSf^]£Y^f[ah]Tc�Z\wÍZe`V·¸f[Ze`bqe]H·¥ÃVZeg^]T·¸k+`¸Y � ]�f[]£o§]£ad¾ � Y[]T·
f[]£wd]£c�Z\`V¶£]sc�Z\wdtb]+²La�].]�Î�¡bwdkef[]T·?ad`Bk+tbfÅ©§«S¬®­Ä¯\°+°\±�]£Î�¡J]Tf^ad¹¦]£`$Y[g®Y � ],tVg^]skem!bdc�egfih9j;k9lgmon$c�mqprhskeftsduvj;fimqprhw syx;f�e¢m�kef¦f[]£o§]£ad¾ � Y^ad`b¾º·bk%¶£tb¹¦]£`$Y[g¤m�k+fÀ¹¤tbwhY^adwhad`b¾etJZ\w f^]£Y^f[ah]Tc�Z\w6²�©uw¿Z\f[ahYji�g[¶�k+f^]+ÂN¡bf[ke¡Pk+g^]T·�Ã%i"©uf^k+`b]£`bÝ� k�oÅ`VgÆ]T`V·¦Z\`V·l©uf[k\m Y�8 æ;:ÞÂea¿gA·�]�ÐJ`b]T·Àm�k+f®Z Á tV]£f[i¤ZegNZ,¹¦]HZeg^tbf^] kem8w¿Ze¶�q¢k\mWZ\¹¢ÃVah¾+tba½Yji¢ah`¦Y � ]Å¾eadce]T` Á tb]Tf^ioÅahY � f[]Tg^¡J]H¶|Y�Y[k´Z´·�k�¶�tb¹¦]T`+YÀ¶�kewdwd]T¶|Y[ahk+`Ç² È Á tb]£f[iºw¿Z\`b¾+tVZ\¾+]¦¹Àk�·�]Tw®a¿g�¾+]£`b]Tf[Z\Y^]T·ºm�kef¤Z¨¾eadce]T` Á tb]Tf^iÃVZ+gÆ]H·?ke`?Y � ].ouk+f[·¦tVg[Z\¾+]=ad`Ì·�k�¶�tV¹À]T`$Y[guf^]Twh]TcLZe`$YAY^k¤Y � ]µ¾eadce]T` Á tb]£f[ie² � � ],gÆad¹¦¡bwh]HgjY Á tb]£f[i¦¹Àk�·�]TwJa¿g§Ztb`bad¾ef�Z\¹åw¿Z\`b¾+tVZ\¾+]s¹¦k�·�]£w8ÃVZ+gÆ]H·lk+`louk+f[·B¶�ketV`+Y�g§ah`¥·�k�¶�tb¹¦]£`$Y�g§·b]£]£¹¦]H· � ad¾ � whi$ÝÞf^]Twh]TcLZe`$YAY^k¤Y � ],¾+ahc+]£`
Á tb]£f[ie² � � ]l¶£wdZef^ahYji�g[¶�k+f^]?a¿g�¶�k+¹¦¡bt�Y^]H·ÄZeg,Y � ]lf[]£w¿Z�Y[ahc+]?]£`$Y^f[ke¡%i´ÃP]�Yjo§]£]T`�Y � ] Á tb]Tf^i�¹¦k%·b]£wuZe`V·�Y � ]k�ce]Tf[ZewhwÇ¶£kewdwh]H¶|Y[ahk+`¨wdZe`b¾etVZe¾e],¹¦k�·�]£w6²s_sg^ad`b¾B«ÍZLc%f[]£`bq+kÀZe`V·�©uf[k\m Y{z g=¼´]�Y � k%·�ã<8½ãd:6ÂJY � ] Á tb]£f[iÌw¿Z\`V¾etVZe¾e]¹¦k�·�]£wÇa¿g ¾eadce]T`ÌÃ%i 2 ßNM 3 1�à*=}|P�~$� 2 ßNM 3 �Bà^2 ß ��3 1�à ß æ$à

o � ]Tf^],Y � ]�gÆtV¹À¹?Z\Y^adke`¸adgsk�ce]Tf ·bk%¶£tb¹¦]£`$Y[gs·�]£]T¹À]H· � ad¾ � wdi$Ý6f[]£wd]£c�Z\`$Y Y^k¦Y � ]�¾eadce]T` Á tV]£f[ie² � � ],Y[ke¡�ãT°+°·�k�¶�tV¹À]T`$Y[g§f^]£Y^tbf[`b]H·?tVg^ah`b¾¤Y � ].g^¹¦k$keY � ]H·ltb`Vah¾+f[Ze¹ w¿Z\`V¾etVZe¾e]=¹¦k�·�]£w8o§]£f[]stVg^]T·ÌZeg®Y � ],f[]£wd]£c�Z\`$Y gÆ]£Y§ad`
ketVfu]£Î%¡P]£f[ad¹À]T`$Y[gT² � � ] Á tb]Tf^i$ÝÞwhadqe]Twha � k%k�·?¡bf[keÃVZeÃbadwhahYjieÂ�2 ß 143 �Bàua¿gu]HgjY[ah¹?Z\Y^]T·BtVg^ah`b¾¦g^¹Àk%keY � ]H·ltb`bad¾ef�Z\¹w¿Z\`b¾+tVZ\¾+]¤¹¦k�·�]£wN¾+ahc+]£`�Ã%iº¬ Á tVZ\Y^adke`VgÀã¦Z\`V·Ä¯�² � � ]l¶£wdZef^ahYji´g^¶£kef[]¤a¿g,¾eadce]T`ºÃ%i¨Y � ]4�,tbwdwhÃVZ+¶�q$ÝÞ«Í]£adÃbwh]Tf·�adce]Tf^¾+]£`V¶£]µÃP]�Yjo§]£]T`ÌY � ] Á tb]£f[ilw¿Z\`b¾+tVZ\¾+]s¹¦k�·�]£wSZ\`V·ÌY � ]�¶�kewdwd]T¶|Y[ahk+`Ìw¿Z\`V¾etVZe¾e].¹Àk�·�]TwDÂ
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� � ]¢¶£wdZef^ahYji¸g^¶£kef[]eÂ��g� ß 1 S]� à a¿gs¶£ke¹¦¡bt�Y[]T·¸m�k+fs]HZe¶ � Á tb]£f[i$Ý6w¿Z\`V¾etVZe¾e].¡VZ\adfT²=­Vkefµ¹¢tbwhY^adwhad`b¾+tVZ\wM]�Î�¡P]£f^Ýad¹À]T`$Y[gTÂSY � ]Bg^ketbf�¶�]?w¿Z\`V¾etVZe¾e] Á tb]£f[iºad` ¬A`V¾ewdadg � adg�Y^f�Z\`Vg^wdZ\Y^]H·ºY[k´k\Y � ]£f¢wdZe`b¾etVZe¾e]Hg£ÂÍY � ]l¹¦k+`bkewdah`V¾etVZew
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Á tb]£f[i$Ý6w¿Z\`V¾etVZe¾e]s¡JZ\adf=adgs¶�ke¹¦¡btbY^]T·Ç² Ë ]Tg^tbwhYs¹¦]£f[¾ead`b¾¦tVg^]Tg§Y � ]¢¶�w¿Z\f[a½YjiÌg^¶£kef[]µY[k?f^]Tou]Tah¾ � YuY � ]�f[]£wd]£c�Z\`V¶£]gÆY[Z�Y[tVg c�Z\wdtb]�k\mSY � ]�·bk%¶£tb¹¦]£`$Y[gÅm�f^k+¹ñY � ]�¹¦k+`bkewdah`V¾etVZewWf^]HgÆtbwhY[gT²
� � ]l¶£wdZef^ahYjiºg[¶�kef[]Tg�¶TZ\`�ÃP]ltVg^]T·��^Z+gjÝÞa¿g��¥Zeg�o§]£ad¾ � Y�g�Zeg[gÆad¾e`b]H·´Y[kº·�ahvP]Tf^]T`$Y�wdZe`b¾etVZe¾e]Hg.m�kef¢Z¸¾+ahc+]£`

Á tb]£f[iBZe`V·Bf[]£wd]£c�Ze`V¶�],o§]£ad¾ � YÅk\mMZ?·bk%¶£tb¹¦]£`$Y m�kefsZÀ¾+ahc+]£` Á tb]Tf^iÌ¶£Z\`¸ÃP]�Ze·�FjtJgjY[]T·¥Zeg
�t�*�\�`���y� ß � S 1 S]� à*= �t�*�\�-����� ß � S 1 S]� à!���g� ß 1 S�� à ß�� à

� k�o§]£c+]£fHÂÇY � ]Ì¶£wdZef^ahYji�g[¶�k+f^]lZef^]B`bk\Y¤¶£ke¹¦¡VZef[ZeÃbwh]lZ+¶�f[k+g[g,Y � ]Ì·�k�¶�tV¹À]T`$Y¤¶�k+whwd]T¶�Y^adke`Vg¢ah` ·ba½v8]£f[]£`$Y¤w¿Z\`bÝ
¾etJZ\¾e]Hg£² � � ]sf�Z\`V¾e]=kemÇcLZewhtV]Tg®Y[Z\q+]£`?Ã%i?¶�w¿Z\f[a½Yji¦g[¶�kef[]=·�]T¡J]T`V·bg§ke`¦Y � ].¶ � Z\f�Ze¶|Y[]£f[adgÆY^a¿¶£gAk\m8Y � ],·�k�¶�tV¹À]T`$Y
¶�k+whwd]T¶�Y^adke`�ah`�ZB¡JZ\f^Y^a¿¶�tbw¿Z\f.wdZe`b¾etJZ\¾e]ÀZ\`V·´Y � ]¦f[]�Y[f^ad]£c�Z\w:¡P]£f^m�kef[¹?Z\`V¶£]¢tVg^ah`V¾¸g^tV¶ � ZBo§]£ad¾ � Y^ad`b¾¸g^¶ � ]£¹¦]
a¿gs]£Î%¡P]T¶�Y^]H·¸Y^kÌ¹¦Z\Y[¶ � ZB¹¦]£f[¾ead`b¾l¹¦]�Y � k�·¸Y � Z\YµtVg^]Tg.Z?ÐVÎ%]H·¨¹¢tVw½Y[ah¡bwdad]£f.cLZewhtV]Tgsm�kefµZBwdZe`b¾etJZ\¾e]�Z+¶�f[k+g[g
Á tb]£f[ad]TgT²Ê `VgÆY^]HZe·ÄkemstVg^ah`b¾�Y � ]¥ZeÃVgÆk+whtbY^]¥cLZewhtV]Tg¤k\m=Y � ]¨¶�w¿Z\f[a½YjiÄg[¶�kef[]Tg�m�kef?·�ahvP]Tf^]T`$Y Á tb]Tf^i$ÝÞwdZe`b¾etVZe¾e]?¡VZeahf�gTÂo§]À]£Î�¡J]Tf^ad¹¦]£`$Y^]H·ºoÅahY � ·�ahvP]Tf^]T`+Y�`Vkef[¹¦Zewha¡ TZ\Y^adke`´¹¦]£Y � k�·bgT² � � ]?¶�w¿Z\f[a½Yji´g[¶�k+f^]¦¶£Ze`�ÃP]?¶�ke¹¦¡VZef^]H·ºZe`V·
`bk+f^¹?Z\wda¡ £]T·¥Ze¶£f^k$g^guw¿Z\`b¾+tVZ\¾+]Tg Zeg§Y � ]£i¥¶�kef[f[]Tg^¡Jk+`V·?Y[k¤Y � ]�g[Z\¹¦] Á tV]£f[ie²

�O����¢�£.¤ ��¥!¦ ß � S 1 S�� à*= �t�*� �-���$� ß � S 1 S�� à!� �g� ß 1 S�� àX�§ �d� ß 1 S �Dà ßC¨ à
n=k+f^¹?Zewha¡ TZ\Y^adke`�¶£Ze`�Z\w¿gÆkÅÃP]A¡P]£f^m�kef[¹À]H·�Ze¶£f^k$g^g Á tb]Tf^ad]TgSZeg8Y � ]u¶£wdZef^ahYjiµg[¶�k+f^]HgWou]Tf^]A¶£ke¹¦¡bt�Y[]T·.m�k+fS·�ahvP]Tf^]T`$Y
Á tb]£f[ad]Tg oÅahY � f^]HgÆ¡P]T¶�Y Y^klZ¦·�k�¶�tb¹¦]T`+Ys¶£kewdwh]H¶|Y[ahk+`Ìad`¸ke`b],w¿Z\`b¾+tVZ\¾+]e²

�O����¢�£.©�ª&« � £ ß � S 1 S]� à�= �O��� �-���$� ß � S 1 S]� à!� �g� ß 1 S]� àXZ¬ �d� ßCB�S]� à ßr­ à
a�]´Z\w¿gÆk�]�Î�¡P]£f[ah¹¦]£`$Y[]T·"oÅa½Y � `Vkef[¹¦Zewha¡ £ad`b¾�Y � ]´¶£wdZef^ahYji�g[¶�kef[]TgTÂNÐVf�gÆY?Z+¶�f[k+g[g Á tV]£f[ah]HgÀZe`V· Y � ]T`áZ+¶�f[k+g[gw¿Z\`b¾+tVZ\¾+]Tg ß r®p(®._s¬ Ë p,« È n0/�àuZ\`V·lZewdg^k�Y � ]sf[]£c+]£f�gÆ]�¯À`bkef[¹?Z\wdav T]ÅÐVf�gjY Ze¶�f[k+g[gNw¿Z\`b¾+tVZ\¾+]TgTÂ\Y � ]£`BZ+¶�f[k+g[g
Á tb]£f[ad]Tg ß rup.« È n0/(®._µ¬ Ë p,à�² Ê `�ZewhwSY � ]?ZeÃJk�c+]�f^]Tou]Tah¾ � Y^ad`b¾?m�kef[¹¢tVwdZ+g£ÂPY � ]¤f[]£wd]£c�Z\`J¶�]¤gÆY[Z\Y^tVgµc�Z\wdtb]Àk\mZB·bk%¶£tb¹¦]£`$Ysm�k+f.ZB¾eadce]T` Á tV]£f[i¥a¿gµ`bkef[¹?Z\wdav T]T·¨Ze¶£f^k$g^gÅY � ]¦·�k�¶�tb¹¦]T`+Y�gµ·b]£]£¹¦]H·¨f^]Twh]Tc�Z\`$YsY[klY � ] Á tb]Tf^i+²� � a¿g�¹?Z\q+]TgµY � ]Ì¶�ke¹¦¡VZef^a¿g^ke`ºkemuf[]£wd]£c�Z\`J¶�]?gjY�Z�Y[tVg�c�Z\wdtb]Tg,kem ·bk%¶£tb¹¦]£`$Y[g�Z+¶�f[k+g[g.wdZe`b¾etVZe¾e]¤m�kef¢Z¥¾+ahc+]£`
Á tb]£f[il¹¦]TZe`bad`b¾\m�tbw6²¼¨]Tf^¾+ah`b¾�f[]�Y^f[ad]£c�Z\w=f[]Tg^tbwhY[g¦tVg^ad`b¾Äah`$Y[]£f[wh]HZLc$ad`b¾�k\m�·�k�¶�tb¹¦]T`+Y�g?oÅahY � g[Z\¹¦]¸f[Ze`bq � Z+g¦ÃJ]T]£`1]£Î%¡P]£f[ahÝ
¹¦]£`$Y^]H·ºÃP]�m�k+f^]Àm�k+f�¹¢tbwhY^adwhad`b¾+tVZ\wNf[]�Y[f^ad]£c�Z\w6²Ta � ahwd]?ah`$Y[]£f[wh]HZLc$ad`b¾BY � ]?f[]Tg^tbwhY[g,ZÌÐbÎ�]T·�kef�·�]£f,k\muY � ]?w¿Z\`bÝ
¾etJZ\¾e]HgAa¿g gÆ]Twh]H¶|Y^]H·lZ\`J·B·�k�¶�tV¹À]T`$Y[guoÅa½Y � Y � ].g[Z\¹¦]sf�Z\`Vq¦Zef^]µwha¿gÆY^]T·BÃVZeg^]T·lke`?Y � ]µ¡Vf^]£ÝÞg^]£wd]T¶�Y^]T·lkef�·�]£fuk\m
Y � ]£adfuf[]Tg^¡J]H¶|Y[ahc+]=wdZe`b¾etJZ\¾e]Hg£² � � ].wdZe`b¾etVZe¾e]Åk+f[·�]Tf®a¿g®tJgÆtVZewhwdi¤ÐbÎ�]T·lZ\Yuf�Z\`V·�k+¹¸²"a�]µ]£Î�¡J]Tf^ad¹¦]£`$Y^]H·?oÅa½Y �
·�ahvP]Tf^]T`$Yu`bk+f^¹?Z\wda¡ £]T·?Ze`V·?tb`V`bkef[¹?Z\wdav T]T·l¶£wdZef^ahYjiÀg[¶�k+f^]Hg:Y^kÀ¶ � ]T¶�qÀahmÍa½Y§¡bf[k�c$a¿·�]Hg®Z\`%i¦¶�wdtb]Tg®m�kefuY � ]skef�·�]Tf
ad`¥o � ad¶ � ·�k�¶�tb¹¦]T`+Y�gÅoÅahY � g^Ze¹¦].f�Z\`VqB¶£Ze`ÌÃP]�ah`$Y[]£f[wh]HZLce]T·Ç²

° ±Z²´³Aµ=ÕAÚJ¶·µsÓÀÔ:ë�é_¸¹µsíMØ¨é|ÔMí
� � ]�·�k�¶�tV¹À]T`$YÅ¶£kewdwh]H¶|Y[ahk+`Vg§m�kefÅ·�ahvP]Tf^]T`$Y w¿Z\`V¾etVZe¾e]Tg§o§]£f[]µad`V·�]£Î�]T·¥gÆ]T¡VZ\f�Z�Y[]£wdiÀtJgÆad`b¾ÀY � ] � ÈsÉ®ÊjËïß � ]£Î%Y
È `JZ\wdi%g^a¿glZ\`V· É f^k�¶£]Tg[gÆad`b¾�m�kef Ê `�m�k+f^¹?Z\Y^adke` Ë ]�Y[f^ad]£c�Zew¿àÀY[k%kewdq$ahYº¯ªZe`ªad`�Ý � ketJgÆ]¨ad`�m�kef[¹?Z�Y[ahk+`ªf[]�Y[f^ad]£c�Zew
g^i%gÆY^]T¹ÛY � Z\Y:g^tb¡b¡Pkef^Y[gM·�ahvP]Tf^]T`+Y:f[]�Y^f[ad]£c�Z\w+¹Àk�·�]Twdg ßC» X�¼ÄÂLw¿Z\`b¾+tVZ\¾+]A¹¦k�·�]£w¿g[àSZ\`J·�wdZe`b¾etJZ\¾e]Hg£²"Dsk�¶�tV¹À]T`$Y
Z\`J·Ä¶�kewdwd]T¶|Y[ahk+`�gjY�Z�Y[adgÆY^a¿¶£g¤Z\wdke`b¾¨oÅahY � ¡Pk+g^ahY^adke`Äad`�m�kef[¹?Z�Y^adke`Äa¿g¢¶£kewdwh]H¶|Y[]T·ÄZ\`J·ÄgjY[kef[]T·�ad`ÄY � ]Bah`V·b]�Î�ah`V¾
g^i%gÆY^]T¹¸² � � ] � ÈµÉAÊjË Y^k%kewdq%a½Y?o Zeg¤tVgÆ]H·�Y[k�¡P]£f^m�kef[¹ ¹¦ke`bk+whad`b¾+tVZ\w f[]�Y^f[ad]£c�Z\w§tVg^ah`b¾�Y � ]¥k+f^ad¾ead`VZew§Ze`V·
Y^f�Z\`JgÆw¿Z�Y[]T· Á tV]£f[ah]HgutJgÆad`b¾¦Y � ]�gÆ¹¦k%k\Y � ]T·Ìtb`bad¾ef�Z\¹äf[]�Y[f^ad]£c�ZewP¹¦k�·�]TwD²� � ],¹¦ke`bkeÝ6wdad`b¾etVZew8f^]£Y^f[ah]TcLZewWf^]HgÆtVw½Y�gÅZ\f[].¾+ahc+]£`Ìah` � Z\Ãbwd]?ãe²
­Mah¾+tbf[]?ã�¡bwhkeY[g=Y � ]¢·ba½v8]£f[]£`V¶£]�ÃJ]£Yjou]T]£`¨k+tbfsg^tbÃb¹¦a½Y^Y^]H·¨f^]HgÆtVw½Y�g=Z\`V·ÌY � ]�¹¦]T·�a¿Z\`´ZLc+]£f�Z\¾+]µ¡bf[]T¶£adg^adke`

c�Z\wdtb]TgÅm�kefs­Vf^]T`V¶ � ÂJ­Mad`b`ba¿g � Ze`V· Ë tVg[g^adZe`Ç² ³µtbfµgÆtbÃV¹Àa¿g[gÆadke`¨g^]£]£¹?g Y[k � ZLc+].ÃP]£]T`¸Y � ]¢ke`bwdi¥g^tbÃb¹¦a¿g^g^adke`
m�kefs¹Àk+`bkewdad`b¾etVZewÇf[]�Y^f[ad]£c�Z\wWad`´¬A`b¾+wha¿g � Ze`V· � ]£`J¶�]�a¿gÅ`bkeYsah`J¶�wdtV·�]T·¸ad`¸Y � ]�ÐV¾etVf^]+² ³µtbf=f[]�Y[f^ad]£c�ZewÇf^]HgÆtVw½Y�g
¡P]£f^m�kef[¹À]H·�ou]Twhw§Z\ÃPk�ce]lZLc+]£f�Z\¾e]Àkef¢Y � ]Ì¹¦]T·�a¿Z\`Äc�Z\wdtb]Hg�ad`�Y � ]¥­bf[]£`V¶ � ¶£kef[¡btVg�Ze`V·ÄÃP]£wdk�oåZLc+]£f�Z\¾+]¤k+f
¹¦]T·�a¿Z\`Äc�Zewhtb]Hg,m�kef�Y � ]B­Mad`b`ba¿g � ¶�kewdwd]T¶|Y[ahk+`Ç² Ë tVg^g^a¿Z\`Ä¡P]£f^m�kef[¹¦Ze`V¶�]?g^]£]T¹¦g�Y^k¨ÃP]BZ\f[ketV`V·�Y � ]l¹¦]H·�adZe`
c�Z\wdtb]TgT² � � ]HgÆ]¦¡P]£f^m�kef[¹¦Ze`V¶�]Hg�¶�k+f^f[]Tg^¡Jk+`V·¨Y[k¸Y � ]lg^ad¹À¡Vwh]lgÆY[Z\Y^a¿gjY[ad¶TZ\wNf[]�Y^f[ad]£c�Z\wN¹¦k�·�]£w®oÅa½Y � `Vk¸g^¡P]T¶�a¿Z\w
wdah`b¾+tba¿gjY[ad¶,¡bf[k�¶�]Hg^g^ah`V¾¤keY � ]Tf Y � Ze`¥gÆY^]T¹À¹¦ad`b¾lZ\`J·¥gÆY^k+¡%ouk+f[·?f[]£¹¦k�c�Z\w6²



È c%¾ É ² Ë ]T¶TZ\wdw Ë Ý É f[]T¶e² Ê `bahY É f
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­bf[]£`J¶ � °b² ± ¨ ¯G¾ ½ ¨ æ�¼G¾bã � °V² ±%¯\æ�¾ °b² ­ ãT± ¨
­Mah`V`badg � °b² ± � ¾$¾ æbã{½�¼�±VãTæ °V² ± � ± � °b² ¨ ¯ ¨ æ
Ë tVg[g^adZe` °b²�¯G¾ ­ ½ ­ ½�¼%ãL¯\æ °V² ¯$½e° ­ °b² ±�¾e± ­

� ZeÃbwd]Àã+»A¼¨ke`Vkewdah`b¾+tVZ\w8f[]�Y[f^ad]£c�Z\wW¡P]£f^m�kef[¹?Z\`V¶£]µtJgÆad`b¾?gÆ¹¦k%k\Y � ]T·¥tb`Vah¾+f[Ze¹ñwdZe`b¾etVZe¾e].¹¦k%·b]£w¿g

200 205 210 215 220 225 230 235 240 245 250
−0.2

−0.1

0

0.1

0.2

0.3

0.4

0.5

Topic Numbers

A
ve

ra
ge

 P
re

ci
si

on

200 205 210 215 220 225 230 235 240 245 250

−0.5

−0.4

−0.3

−0.2

−0.1

0

0.1

0.2

0.3

0.4

0.5

Topic Numbers

A
ve

ra
ge

 P
re

ci
si

on

200 205 210 215 220 225 230 235 240 245 250
−1

−0.8

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

Topic Numbers

A
ve

ra
ge

 P
re

ci
si

on

­Mah¾+tbf[]Bãe»�DµahvP]Tf^]T`V¶�]Àah` È c+]£f�Z\¾e] É f^]H¶�a¿gÆadke`´¶£ke¹¦¡VZef^ad`b¾lk+tbfµk$¿l¶�a¿Z\w:gÆtbÃV¹Àa¿g[gÆadke`ºZe`V·¨¹¦]T·badZe`�ZLce]Tf[Ze¾e]
¡bf[]T¶£adg^ahk+`Ìc�Zewhtb]Hg§m�kef=­Vf^]T`V¶ � Âb­Mah`V`badg � Z\`V· Ë tJg^g^adZe`Ìf[]Tg^¡P]T¶|Y[ahc+]£wdie²

� o§k´f^tV`Vg�o§]£f[]Bg^tbÃb¹¦a½Y^Y^]H· Zeg¢kG¿l¶�a¿Z\wuf^tV`Vg�m�k+f?©§«S¬®­N¯\°+°\±¸¹¢tbwhY^adwdah`b¾+tVZ\w§f[]�Y^f[ad]£c�Z\w®Y[Zeg^q � ² � � ]Tg^]
¶�k+f^f[]Tg^¡Pke`V·áY[ká¹À]Tf^¾+ah`V¾ª·�k�¶£tb¹¦]£`$Y[g¥Ã%i o§]£ad¾ � Y^ad`b¾"Y � ]Tahf¸f[]£wd]£c�Z\`V¶£]�gÆY[Z\Y^tVg¸c�Zewhtb]�tVg^ad`b¾ Y � ]Ä¶�w¿Z\f[a½Yji
g[¶�kef[] ß�È X Ê Xbà?Z\`J·ªg[¶�k+f^]¸f[]£o§]£ad¾ � Y^ad`b¾�tVg^ah`b¾�`bk+f^¹?Zewha¡ £]H· f[]£wd]£c�Z\`J¶�]¨g^¶£kef[]eÂuo � ]£f[]¥Y � ]´`Vkef[¹¦Zewha¡ TZ\Y^adke`
a¿g ÐVf�gjY=¡P]£f^m�kef[¹¦]T·¸Ze¶£f^k$g^g§w¿Z\`b¾+tVZ\¾+]Tg Z\`V·ÌY � ]£`´Z+¶�f[k+g[g Á tb]Tf^ad]Tg ß rup.« È n0/(®._µ¬ Ë p,à�² � Z\Ãbwd]¢¯Àah`J¶�wdtV·�]Tg¡P]£f^m�kef[¹¦Ze`V¶�]�¹¦]£Y^f[ad¶Tg m�kefÅY � ]�Yjo§k?kG¿l¶�a¿Z\wÇg^tbÃb¹¦ahYÆY[]T·¨f[tb`Vg ßDÈ X Ê X¸Ze`V·¨rup.« È n0/(®._µ¬ Ë p,à=Z\`V·¸keY � ]Tf
]�Î�¡P]£f[ah¹¦]T`+Y�Z\wWf[tb`Vg tVg^ad`b¾?·�a½v8]£f[]£`$Y=`bk+f^¹?Zewha¡ TZ\Y^adke`Ì¶£ke`V·ba½Y[ahk+`Vg§m�kef=¶£wdZef^ahYjiBg[¶�kef[]TgT²

È c%¾ É ² Ë ]H¶£Zewhw Ë Ý É f^]H¶\² Ê `ba½Y É f
È X Ê X °b²dã£± � æ ãeãHæ � ¼%ãJ½$¯ ¨ °b²dãJ½�½\± °b² ± ­$­ ã
rup,« È nE/(®._s¬ Ë p °b²dã ­ °�¾ ãT°�¾+¯�¼%ãJ½$¯ ¨ °b²�¯\°+°eæ °b² ± ¨ æ �
rup,« È nE/ °b²dã ­ ã+ã ãT°�¾+¯�¼%ãJ½$¯ ¨ °b²�¯\°+°eæ °b² ± ¨ æ�¾
rup(®._s¬ Ë p °b²dãeã ¨ æ ½ ��­ ¼�ãJ½$¯ ¨ °b²dã � °bã °b² ¨ ¯ � ¾
rup(®._s¬ Ë p,« È nE/ À.ÁCÂ#Ã�ÄÆÅ ãT°�¾\±�¼%ãJ½$¯ ¨ °b²�¯\°e±+æ °b² ±�¾ ¨��

� ZeÃbwd]¢¯�»N¼¨tbwhY^adwhad`b¾+tVZ\wÇf[]�Y[f^ad]£c�ZewW¡J]TfÆm�k+f^¹?Z\`J¶�]

n=k+f^¹?Zewha¡ £ad`b¾¢Z+¶�f[k+g[gAw¿Z\`b¾+tVZ\¾+]TgAg^]£]T¹¦g®Y^kÀ¾eadce]µZ¤g^ah¾+`bahÐJ¶£Ze`+Y§ah¹¦¡bf[k�ce]T¹¦]£`$YAY^k¢Y � ],ZLce]Tf[Ze¾e]Å¡bf[]T¶£adg^adke`
c�Z\wdtb]TgT² � k�o§]£c+]£fHÂu`bk+f^¹?Zewhad`b¾�Y � ]�¶�w¿Z\f[ahYji"g[¶�kef[]Tg¦ÃPk\Y � Ze¶£f^k$g^g Á tb]Tf^iáZ\`J·áwdZe`b¾etVZe¾e]¸¾eadce]Hg¦Y � ]ºÃP]TgÆY¡P]£f^m�kef[¹¦Ze`V¶�]+² Ê Y�a¿g�`bkeY^]T·ºY � Z�Y,Y � ]?¹¦k+`bkewdah`V¾etVZewMf[]�Y[f^ad]£c�ZewMf[tb`Vg.Y � Z�Y¢Zef^]¦¶�k+¹¢Ãbad`b]H·´Y[k¥k+Ã�Y[Zeah`�Y � ]Tg^]
f[]Tg^tbw½Y�g Z\f[]sÃVZ+gÆ]H·lke`¥gÆ¹¦k%k\Y � ]T·ltb`bad¾ef�Z\¹ñw¿Z\`b¾+tVZ\¾+]=¹¦k%·b]£w¿g£² � � ].¹¦]£f[¾ead`b¾¤gÆY^f�Z�Y[]£¾+iÀa¿g§ah`J·�]£¡P]£`V·b]£`$YÅk\m
Y � ]�tb`V·�]Tf^wdi%ah`V¾lf^]£Y^f[ah]Tc�Z\wÇ¹¦k�·�]£wStVg^]T·¥m�kefµ¹¦ke`bkeÝ6wdah`V¾etVZewWf^]£Y^f[ah]TcLZewD² Ê ¹¦¡bf[k�ce]£¹¦]T`+Y�gÅtVg^ah`V¾?ÃJ]£YÆY^]Tf Á tb]Tf^if[]£¡bf[]Tg^]£`$Y[Z\Y^adke`¦Z\`V·¦f[]£wd]£c�Ze`V¶�]Åm�]T]T·�ÃJZe¶�q�m�k+f®¹¦ke`Vkewdah`b¾+tVZ\wVf^]£Y^f[ah]TcLZewba¿gA]�Î�¡P]T¶�Y^]T·?Y^k�f[]�þV]H¶|Y®¡Pk+g^ahY^adce]£wdi¢k+`
¹¢tVw½Y[ahwdah`V¾etVZewVf[]�Y^f[ad]£c�Z\w�f[]Tg^tbwhY[gT² � � ]µ¶�w¿Z\f[a½YjiÀg^¶£kef[]Tg:¡bf[k�c%ad·�]HgNgÆk+¹¦]=¶�wdtb]TgNk+`?ou]Tah¾ � Y^ad`b¾.Y � ]=¹¦k+`bkewdah`V¾etVZew
f[]Tg^tbw½Y�g£² È ¡b¡bf[ke¡Vf^a¿Z�Y[]l¹¦]�Y � k%·Vg¢`b]T]T·�Y[k´ÃP]Ì·�]Tc$a¿g^]T·�Y[kºad`V¶�k+f^¡Pkef�Z�Y[]lgÆtV¶ � ¶£whtV]Tg¤ah`ÄY � ]Bf[]�ÝÞo§]£ad¾ � Y^ad`b¾
·�k�¶�tV¹À]T`$Ysg^¶£kef[]TgT²"a�]�ah`$Y[]£`V·ÌY^k?]£Î�¡bwhk+f^],g^tV¶ � ¹¦]£Y � k�·bgÅad`¥m�t�Y^tVf^]+²a�]s]�Î�¡P]£f[ah¹¦]T`+Y[]T·¦oÅahY � ¹¦]Tf^¾+ah`b¾¢tVgÆad`b¾�ad`$Y^]Tf^wd]TZLc%ad`b¾�k\mÍ·�k�¶£tb¹¦]£`$Y[g®oÅa½Y � g[Z\¹¦]=f�Z\`bq8² � ZeÃbwh]µæ�¾eadce]Hg
Y � ]=¡J]TfÆm�k+f^¹?Ze`V¶�]ÅkemW·ba½v8]£f[]£`$Y®ad`$Y^]£f[wd]TZLc%ah`V¾�ke¡�Y[ahk+`Vg£² � � ]s·ba½v8]£f[]£`$Y®f[tb`Vgu¶�kef[f[]Tg^¡Jk+`V·�Y[k�Y � ]µg^]£wd]T¶|Y[ahk+`¦k\m
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Y � ]=kef�·�]£f®ah`?o � a¿¶ � ·�k�¶�tb¹¦]T`+Y�gNm�f[ke¹å·�ahvP]Tf^]T`+Yu¹Àk+`bkewdad`b¾etVZew�f^]£Y^f[ah]Tc�Z\wboÅahY � g[Z\¹¦]=f�Z\`bqÀZ\f[]ÅgÆ]Twh]H¶|Y^]H·W² Ê `
Ê «WÝ È X Ê X�ZÅÐbÎ�]H·�kef�·�]£fÍk\mbw¿Z\`b¾+tVZ\¾+]TgÇa¿gÇtJgÆ]H·�Z\`V·�f^]HgÆtbwhY[gMZ\f[]Aad`$Y^]£f[wd]TZLce]H·W² Ê ` Ê «ÇÝ ËsÈ n	D�³.¼ÄÂTY � ]§kef�·�]TfÇadg
f�Z\`V·�k+¹¦whi.gÆ]Twh]H¶|Y^]H·.m�kefS]TZe¶ � Á tb]Tf^i+² Ë Ze`V·�ke¹�g^]£wd]T¶|Y[ahk+`�whk%k+q%gÇÃJ]£YÆY^]TfÍY � Z�Y Ê «WÝ È X Ê X.ÃJZeg^]T·,ke`,Y � ]A¹¦]�Y[f^a¿¶£gad`¨Y � ]¢Y[ZeÃbwh]+² � k�ou]Tce]£fHÂVahY.¶£kef[f^]HgÆ¡Pke`J·bg Y^kÌke`b]¢¡VZ\f^Y^a¿¶�tbw¿Z\fµf^tV`ºZ\`V·´ke`b]¢¶TZ\`´]£Î�¡J]H¶|YsY � ]¢¡P]£f^m�kef[¹?Z\`V¶£]
¹¦]TZ+gÆtbf[]Tg�Y^kºY[Z\q+]lc�Z\wdtb]TgÀZ\f[ketV`V·�Y � ] Ê «WÝ È X Ê X�¡J]TfÆm�k+f^¹?Ze`V¶�]lc�Zewhtb]Hg£² � � ]£f[]Ba¿g¤`bk\Y0FjtVgjY[a½ÐP¶£Z�Y[ahk+`�m�k+f
]£ahY � ]£f§k\mÇY � ]Tg^]µg^]£wd]T¶�Y^adke`l¹¦]�Y � k�·bgT² � � ]sw¿ZegÆY®m�k+tbfu]T`$Y^f[ah]Hgu¶£kef[f^]HgÆ¡Pke`V·ÀY[k�Y � ]µw¿Z\`V¾etVZe¾e]Åkef�·�]Tf§g^]£wd]T¶�Y^adke`
ÃVZ+gÆ]H·Äke`�`Vkef[¹¦Zewha¡ £]H·Ä¶�w¿Z\f[a½YjiÄg[¶�k+f^]Hg£²º­Vkef¦Z´¾+ahc+]£` Á tb]Tf^i+Â:Y � ]¥¶�w¿Z\f[a½YjiÄg[¶�kef[]Tg¢Z\f[]B`bk+f^¹?Z\wda¡ £]T·�]Ta½Y � ]£fZe¶£f^k$g^gswdZe`b¾etJZ\¾e]Hgsk+f.Z+¶�f[k+g[g Á tb]Tf^ad]Tg.kef.ÃPk\Y � ² � � ]¦wdZe`b¾etJZ\¾e]¢kef�·�]£f.adg,·�]H¶�a¿·�]T·�ÃVZ+gÆ]H·´ke`ºY � ]Àf�Z\`bq%ad`b¾k\m§Y � ]?`bkef[¹?Z\wdav T]T·�¶�w¿Z\f[a½Yjiºg[¶�k+f^]Hgµm�kef¢Z¥¾eadce]T` Á tb]Tf^i+²Bn=k+f^¹?Zewha¡ £ad`b¾ÌY � ]B¶£wdZef^ahYjiºg[¶�k+f^]Hg.Z+¶�f[k+g[g Á tV]£f[ah]HgZ\`J·ltVg^].Y � ]T¹ñY^k¦·�]T¶£ad·b]µY � ],wdZe`b¾etJZ\¾e]skef�·�]£f§m�kef ad`$Y^]£f[wd]TZLc%ah`V¾¢gÆ]T]£¹?g§Y^kÀ¡bf[k�c%ad·�]µÃJ]HgjYÅ¡P]£f^m�kef[¹?Z\`V¶£]sm�k+f
©§«Í¬u­N¯\°e°e±�Y[ke¡ba¿¶£gT²

È c%¾ É ² Ë ]H¶£Z\wdw Ë Ý É f^]H¶\² Ê `ba½Y É f
Ê «ÇÝ È X Ê X °V²hãHæ$½Vã ãeã �G¨ ¼%ãJ½$¯ ¨ °b²dã ­ ½ � °V² ± ¨���­
Ê «ÇÝ ËsÈ n	D�³.¼ °V²hãT±e±$æ ãeã �G¨ ¼%ãJ½$¯ ¨ °b²dã ­�­ ã °V² � ¯ ¨ ¯
Ê «ÇÝÞrup,« È nE/ °V²hãT±�½�¾ ãeã �G¨ ¼%ãJ½$¯ ¨ °b²dã ­ ½ ­ °V² � ¯\° �
Ê «ÇÝÞrup(®._s¬ Ë p À.ÁCÂ#å\å\æ ãeã �G¨ ¼%ãJ½$¯ ¨ °b²dã ­ ¾\± °V² ¨ æ\±$æ
Ê «ÇÝÞrup,« È nE/(®._s¬ Ë p °V²hãT±�½�¾ ãeã �G¨ ¼%ãJ½$¯ ¨ °b²dã ­ ½ ­ °V² � ¯\° �
Ê «ÇÝÞrup(®._s¬ Ë p,« È nE/ °V²hã � °�½ ãeã �G¨ ¼%ãJ½$¯ ¨ °b²dã ­ ½ ­ °V² � æ$¾e±

� Z\Ãbwd]ÀæV»µ¼¨tVw½Y[ahwdah`V¾etVZewNf^]£Y^f[ah]TcLZewS¡P]£f^m�kef[¹?Z\`V¶£]�ÝÅ¹¦]£f[¾ead`b¾Bf[]Tg^tbwhY[g.tVg^ah`V¾Ìad`$Y^]£f[wd]TZLc%ah`V¾Bk\muf[Ze`bqe]H·´·�k�¶�t�Ý
¹¦]£`$Y[g

a � adwh]lY � ]Ì¡J]TfÆm�k+f^¹?Z\`J¶�]?k\mÅad`$Y^]£f[wd]TZLc%ah`V¾¥tJgÆad`b¾º¶£wdZef^ahYji�g[¶�k+f^]Hg,Y^kºg^]£wd]T¶�Y�Y � ]lwdZe`b¾etJZ\¾e]?k+f[·b]£f�·�k%]Tg
`bkeYu¡P]£f^m�kef[¹åZ+g®o§]£wdw8ZegutVgÆad`b¾¢Y � ],¶�w¿Z\f[a½Yji¦g[¶�kef[]Tgu·�adf^]H¶|Y^wdilZeg®¹¢tbwhY^ad¡bwdah]Tf[gum�k+f®Y � ]µ·�k�¶£tb¹¦]£`$Y§o§]£ad¾ � Y�gAm�k+f
¹¢tVw½Y[ahwdah`V¾etVZewbf^]£Y^f[ah]Tc�Z\w6Â�a½Y®¶TZ\`¦ÃJ]ÅtJgÆ]H·¤Z+gNZµ¹¦]£Y^f[ad¶§m�k+f:Y � ]Åf[]Tg^tbwhY[g:¹¦]£f[¾ead`b¾,¡bf[k%¶£]Tg[g£² � � ] ah¹¦¡bf[k�ce]T¹¦]£`$Y
ad`�ZLce]£f�Z\¾+]¢¡bf[]T¶£adg^adke`�k\m ah`$Y[]£f[wh]HZLc$ad`b¾¸tVg^ah`V¾´¶�w¿Z\f[a½Yji�g^¶£kef[]Tg,`bk+f^¹?Z\wda¡ £]T·�Ze¶£f^k$g^g Á tb]Tf^ad]Tg,a¿g¢gÆY[Z\Y^a¿gjY[ad¶TZ\wdwhig^ah¾+`ba½ÐP¶£Z\`$Y Y � Z\`¸tVg^ah`b¾?Z¤ÐbÎ�]T·¥w¿Z\`b¾+tVZ\¾+]µk+f[·b]£fH²

ç è Ö¤Ó¸Ù=éTØ¸íMÚ£Ö¤Ó ë�Ó¸×êéeØÌÔNØ¸Õ�µ�ë Ö¤ÕNî
Ê `�Z\`Ä]£vPk+fÆY¢Y^k´ÃbtVahw¿·�Y � ]BÃVZ+gÆ]Twhad`b]?¹¢tVw½Y[ahwdah`V¾etVZew®f[]�Y^f[ad]£c�Z\w§gÆi�gÆY^]£¹?gTÂSo§]l]£Î$Y[]£`V·b]T·ÄZ\` ÊjË g^i�gjY[]£¹ ·�]�Ý
ce]Twhk+¡J]H·�Y^k¨o§kef[q´oÅa½Y � ¬A`b¾+wha¿g � ·bk%¶£tb¹¦]£`$Y¢¶�k+whwd]T¶�Y^adke`Vg�Y^k � Ze`V·�wd]?`bke`�Ýâ¬A`V¾ewdadg � ·bk%¶£tb¹¦]£`$Y¤¶£kewdwh]H¶|Y^adke`Jg
Z\`J·¨¡J]TfÆm�k+f^¹¦]H·¨¹¦ke`bk+whad`b¾etJZ\wÍf[]�Y[f^ad]£c�ZewSk+`º¬A`b¾+wha¿g � ÂP­Vf^]T`V¶ � ÂW­Mah`V`badg � Ze`V· Ë tJg^g^adZe`¨tVg^ah`b¾¥ZBg^¹¦k$keY � ]H·
tb`bad¾ef�Z\¹ w¿Z\`b¾+tVZ\¾+]Å¹Àk�·�]TwD²N­Vkef§¹¢tbwhY^adwhad`b¾+tVZ\wJY[Z+gÆqÀou]s]�Î�¡J]Tf^ad¹¦]£`$Y^]H·?oÅahY � ¶£wdZef^ahYji¤g[¶�k+f^]HgAkemWY � ] Á tV]£f[ah]Hgad`´Y � ]£adf,·bk%¶£tb¹¦]£`$Y�¶�kewdwd]T¶|Y[ahk+`Vgsm�kef.¹À]Tf^¾+ah`V¾lY � ]¤f[]Tg^tbwhY[gµk\m®¹¦ke`Vkewdah`b¾+tVZ\wSf^]£Y^f[ah]Tc�Z\w6²�©uw¿Z\f[ahYji¸g[¶�k+f^]¢o§Z+g
tVg^]T·ÌZeg§Z¢¹¤tbw½Y[ah¡Vwhad]£f§m�kef§Y � ].·bk%¶£tb¹¦]£`$Y ou]Tah¾ � YÅZeguo§]£wdw8Z+guZ¤¹¦]T¶ � Ze`ba¿gÆ¹ Y^k¦·�]£Y^]£f[¹¦ah`V]µw¿Z\`b¾+tVZ\¾+]=kef�·�]Tf
ad`¨Y � ]À¶£Z+gÆ]�kemA¹À]Tf^¾+ah`V¾?tVgÆad`b¾Ìah`$Y^]Tf^wd]TZLc%ad`b¾?k\mA·�k�¶£tb¹¦]£`$Y[g.Z�Y=Y � ]¤g[Z\¹¦]�f�Z\`VqP²=_µgÆad`b¾B¶£wdZef^ahYji¸g^¶£kef[]Tg=Z+g
¹¢tVw½Y[ah¡bwdad]£f�gÅY^k?f[]£o§]£ad¾ � YÅY � ]¢·�k�¶�tV¹À]T`$Yµg^¶£kef[]TgÅad¹¦¡bf[k�ce]Tg f[]�Y[f^ad]£c�ZewÇ¡J]TfÆm�k+f^¹?Ze`V¶�]Hg£² È ¡b¡bf[ke¡Vf^a¿Z�Y[]�¹À]£Y � Ý
k�·bg�Y[k¨ah`J¶�kef[¡Pkef�Z�Y^]¦Y � ]B¶£whtb]Hg�¡bf[k�c%ad·b]T·�Ã%i�¶�w¿Z\f[ahYji�g[¶�kef[]Tg.Y[k�o§Zef[·Vg�ah¹¦¡bf[k�c%ah`V¾¥f[]�Y[f^ad]£c�ZewA`b]£]H·bg�Y[k´ÃP]
ad`$c+]TgÆY^ad¾+Z\Y^]T·ÌZ\`V·ÌY � adg=adg k+`b],k\mMY � ]�Zef^]HZeg§k\mMketbf m�t�Y[tbf[]�ouk+f^q8²

¸¹µ�éGµsÕ�µsÓ¸Ù-µ=í
8hãg:�«SZLc$f[]£`VqekVÂ » ²NZe`V·ª©uf[k\m YHÂ*a*²Nrµ² Ë ]Twh]Tc�Z\`V¶£]�ÝÞÃVZeg^]T·�«SZ\`b¾+tVZ\¾+]B¼¨k�·�]TwdgT² Ê `�ì!f�x{syeye]íGmqî�n w x�ï<ð�ñiòó*ñ�ôöõ ÷$ø�ÂJ¡VZ\¾+]Tg.ãH¯e°�¯8ãH¯ ­ ² È ©§¼ÄÂJn=]£oÏpAkef[q8ÂV¯\°+°bãe²
8 ¯�: É k+`+Y[]eÂ`ùJ²W¼Ä²ÇZ\`V·Ä©uf[k\m YTÂ.a*²Çrµ² È wdZe`b¾etJZ\¾e]¤¹¦k%·b]£wdah`b¾¨Ze¡b¡bf[k+Ze¶ � Y^k¸ah`bm�kef[¹¦Z\Y^adke`�f^]£Y^f[ah]TcLZewD² Ê `ì!f]xJsyeyeyí;mqî�n w x^ïOð�ñ;ó*ñ�ôöõ ú$û\ÂV¡VZ\¾+]Tg=¯ ­$� ¯b¯G½bã+² È ©§¼ÄÂJn=]£oÏpAkef[q8ÂWãJ¾�¾$½b²
8 æ;:¤©uf[ke`b]T`�Ý � k�oÅ`Vg^]£`J·WÂAX8²AZ\`V·á©uf^kem YTÂ)a*²Arµ²�®µtVZ\`$Y^ahm�i%ah`V¾ü®µtb]Tf^i È ¹¢Ãbad¾etbahYjie² Ê `�ì!f�x{syeye]íGmqî�n w x�ïýEþ*ÿ õ ÷��eÂ8¯\°+°+¯


