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klm nopq ronnos qmrlstuvm wox yv tz{ts| {o rvn msq
}xo rmppts| p~pqmn p tp qo }�xqtqtos qlm q�p� tsqo n �s�
�|m�yzm pvyq�p�p � pvrl �p �mz{ {mqmrqtos � �ox{ pm|�
n msq�qtos � ox rl�x�rqmx xmro|stqtos � �s{ qo yvtz{ �pm}�x�qm no{vzm wox m�rl osm � k~}tr�zz~� m�rl no{�
vzm tp qx�tsm{ � ox n�sv�zz~ o}qtn t�m{ � ovqpt{m ow tqp
rosqm�q � � wqmx qlm ron}zmqm p~pqmn tp �ppmnyzm{ � �pvypmq ow qlm }�x�n mqmxp ow qlm no{vzmp tp n �sv�zz~
�{� vpqm{ qo n ��tn t�m qlm o�mx�zz } mxwoxn �srm � kltp
z�pq pqm} tp m�qxmn mz~ qm{tovp � qtn m�rospvn ts| � �s{owqms pvyo}qtn �z ��ox m��n}zm � � rl�x�rqmx xmro|stqtos no{vzm r�s ym
qx�tsm{ qo xmro|st�m �mzz�woxn m{ ts{t�t{v�z rl�x�rqmxp ��o�m�mx � qlm xozm ow qlm xmro|st�mx ts qlm rosqm�q ow
qlm msqtxm p~pqmn tp vpv�zz~ uvtqm {t�mxmsq � �mx~ ow�
qms � rl�x�rqmx xmro|st�mxp �xm m�}mrqm{ � soq os z~ qo
xmro|s t�m �mzz�woxn m{ ts{t�t{v�z rl�x�rqmxp � yvq �zpoqo xm� mrq y�{z~ pm|n msqm{ rl�x�rqmxp �s{ oqlmx sos�
rl�x�rqmxp � klm~ �xm �zpo m�}mrqm{ qo }xo{vrm xmzt�yzmproxmp ql�q r�s ym vpm{ y~ � }opq�}xo rmppox � pvrl �p �pq�qtpqtr�z z�s|v�|m no{mz � �ox m��n}zm � tw qlm q�p� tp
qo xm�{ qlm �novsq os y�s� rlmr�p � qlm o�mx�zz oy� mr�qt�m wvsrqtos ql�q nvpq ym n tstn t�m{ tp qlm } mxrmsq�
�|m ow rlmr�p ql�q nvpq ym xm� mrqm{ ts ox{mx qo �qq�ts �|t�ms mxxox x�qm os qlm �rrm}qm{ rlmr�p � � mxmz~ qx�ts�ts| qlm rl�x�rqmx xmro|st�mx no{vzm qo n tstn t�m tqp
rz�ppt� r�qtos mxxox os ts{t�t{v�z rl�x�rqmxp � tzz soq
n tstn t�m qlm |zoy�z oy� mrqt�m wvsrqtos � �{m�zz~� �m�ovz{ zt�m qo �s{ � |oo{ n tstnvn ow qlm |zoy�z oy�� mrqt�m wvsrqtos � tql xmp} mrq qo �zz qlm }�x�nmqmxp ts
qlm p~pqmn � �s nopq }x�rqtr�z r�pmp � qltp o}qtn t��qtos

}xoy zmn �}}m�xp tsqx�rq�y zm � �o�m�mx � tw qlm oy� mr�
qt�m wvsrqtos � nm�pvxts| qlm } mxwoxn �srm n m�pvxmr�s ym n �{m {t�mxmsqt�yzm � tql xmp} mrq qo qlm p~p�
qmn p qvs�yzm }�x�n mqmxp � � �m r�s �s{ tqp n tstnvn
n ts� � �� � vpts| L ADMJ?ERUVDC?M qmrlstuvmp pvrl �ppqo rl�pqtr |x�{tmsq {mprmsq ox ros� v|�qm |x�{tmsq �� ptn}zm qmrlstuvm qo mspvxm ql�q qlm |zoy�z oy�� mrqt�m wvsrqtos � �� � tp {t�mxmsqt�y zm tp qo yvtz{
qlm o�mx�zz p~pqmn �p � wmm{�wox��x{ smq�ox� ow {tw�
wmxmsqt�yzm no{vzmp � klm wvsrqtos tn}zmn msqm{ y~
m�rl no{vzm nvpq ym {t�mxmsqt�yzm DKG BCR ?[?AWFI ?A?
� tql xmp} mrq qlm tsqmxs�z }�x�n mqmxp ow qlm no{vzm
�m �| � qlm �mt|lqp ow � �mvx�z �mq rl�x�rqmx xmro|�
st�mx ts qlm r�pm ow � rl�xrqmx xmro|stqtos no{vzm� �
�s{ � tql xmp} mrq qo qlm no{vzm �p ts}vqp � �w qltp tp
qlm r�pm � � ptn}zm |msmx�zt��qtos ow qlm �mzz��so�s
y�r��}xo}�|�qtos }xo rm{vxm ��vnmzl�xq � � tsqos �s{� tzzt�n p � ����� � � t{mz~ vpm{ wox nvzqtz�~mx smvx�z smqqx�tsts| � r�s ym vpm{ qo m� rtmsqz~ ron}vqm qlm |x��{tmsqp ow qlm oy� mrqt�m wvsrqtos � tql xmp} mrq qo �zzqlm }�x�n mqmxp ts qlm p~pqmn ��oqqov �s{  �zzts�xt ���� �� � �ox m��n}zm � zmq vp rospt{mx � p~pqmn yvtzq
�p � r�pr�{m ow n o{vzmp � m�rl ow �ltrl tn}zmn msqp �wvsrqtos ¡ ¢ £ ¤¢ ��¢ ¥¡ ¢¦§� � �lmxm ¡ ¢ tp � �mrqox
xm}xmpmsqts| qlm ovq}vq ow qlm no{vzm � � ¢ tp qlm �mr�
qox ow qvs�yzm }�x�n mqmxp ts qlm no{vzm �� pvypmq ow
� � � �s{ ¡ ¢¦§ tp qlm no{vzm �p ts}vq �mrqox ��p �mzz
�p qlm }xm�tovp no{vzm �p ovq}vq �mrqox� � �w �m �ppvn m
ql�q qlm }�xqt�z {mxt��qt�m ow � � tql xmp}mrq qo ¡¢ tp
�so�s � qlm }�xqt�z {mxt��qt�mp ow � � tql xmp} mrq qo � ¢
�s{ ¡ ¢¦§ r�s ym ron}vqm{ vpts|
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�lmxm ¨ ¤ ©¨� ��¢ ¥¡ ¢¦§� tp qlm ª�royt�s ow ¤ � tql
xmp}mrq qo � m��zv�qm{ �q qlm }otsq �� ¢ ¥¡ ¢¦§� � �s{¨ ¤ ©¨¡ ��¢ ¥ ¡¢¦§� tp qlm ª�royt�s ow ¤ � tql xmp} mrqqo ¡ � «pts| qlm �yo�m muv�qtos � �m r�s ron}vqm qlm
ron}zmqm |x�{tmsq ow � �� � �ox�ts| ovx ��~ y�r����x{p wxon qlm ovq}vq qo qlm ts}vq �p ts qlm qx�{t�qtos�z y�r��}xo}�|�qtos }xo rm{vxm �
¬ ­e®gj¯cd°±®²¯g ³¯®ecjc´ jc ³®e´¯
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kx�{tqtos�z nvzqtz�~mx smvx�z smq�ox�p r�s ym

�tm�m{ �p r�pr�{mp ow qx�ts�yzm no{vzmp �qlm z�~mxp�ql�q ronnvstr�qm qlmtx pq�qmp �s{ |x�{tmsqp ts qlm
woxn ow ��m{�pt�m �mrqoxp � klm ztn tqm{ ¹m� ty tztq~ ow



Layer

Layer

Layer

Layer

Fixed Size Vector Variable Length
Vector Sequence

Variable Structure
Vector Graph

(a) (b) (c)

Convolutional 
Layer

Convolutional 
Layer

Graph
Transformer

Graph
Transformer

�t|vxm �º »D¼ OADMJRJBEDK Q ?XADK Q ?RFBASC HBGGXEJU
HDR? ½ T ?MUCJ] ? [?HRBAC V?RF ??E KDW?AY »V¼ ¾BE[BKXRJBEDK
Q ?XADK Q ?RFBASC DEM ¿?HXAA?ER Q ?XADK Q ?RFBASC HDE
I DEM K? [DAJDVK?UK?EL RI C?_X?EH?C BP [?HRBAC Y »H¼ À XKU
RJKDW?A NAD@ I OADECP BAG ?A Q ?RFBASC DA? HBG@ BC?M BP
RADJEDVK? G BMXK?C RI DR B@ ?ADR? BE DEM @ ABMXH? L AD@ IC
FI BC? DAHC HDAAW EXG ?AJHDK JEP BAG DRJBE Y

��m{�pt�m �mrqoxp wox {�q� xm}xmpmsq�qtos tp � pmxtovp
{m�rtmsr~ wox n �s~ �}}ztr�qtosp � soq�yz~ wox q�p�pql�q {m�z � tql ��xt�yzm zms|ql ts}vqp �m �| p} mmrl �s{l�s{�xtqts| xmro|stqtos � � ox wox q�p�p ql�q xmuvtxm ms�ro{ts| xmz�qtosplt}p y mq�mms oy� mrqp ox wm�qvxmp �lopmsvnymx �s{ s�qvxm r�s ��x~ �ts��xt�sq }mxrm}qtos �prmsm �s�z~ptp � xm�posts| � �

Áos�ozvqtos�z smq�ox� �xrltqmrqvxmp pvrl �p k tn m
Âmz�~ �mvx�z �mq�ox�p �kÂ��� � Ã}�rm Â tp}z�rmn msq
�mvx�z �mq�ox�p �ÃÂ��� �Äm Ávs �s{ �ms|to � ���Å� �
ox xmrvxxmsq smq�ox� � l��m ymms }xo}opm{ qo {m�z � tql��xt�yzm�zms|ql pmuvmsrmp ow �mrqoxp � klm~ l��m ymms
�}}ztm{ � tql |xm�q pvrrmpp qo o}qtr�z rl�x�rqmx xmro|�stqtos � os�ztsm l�s{�xtqts| xmro|stqtos � p}o�ms �ox{
xmro|s tqtos � �s{ qtn m�pmxtmp }xm{trqtos �

�o�m�mx � qlmpm �xrltqmrqvxmp pqtzz z�r� ¹m� tytztq~ wox
q�p�p ts �ltrl qlm pq�qm nvpq msro{m noxm ql�s ptn �
}zm �mrqox pmuvmsrmp � � soq�yzm m��n}zm tp �lms qlm
pq�qm tp vpm{ qo msro{mp }xoy�ytztq~ {tpqxtyvqtosp o�mx
pmuvmsrmp ow �mrqoxp �pqo rl�pqtr |x�nn�xp� � �s pvrl
r�pmp � qlm {�q� tp y mpq xm}xmpmsqm{ vpts| � MJA?HR?M
L AD@ I ts �ltrl m�rl �xr rosq�tsp � �mrqox � Æ�rl }�qlts qlm |x�}l xm}xmpmsqp � {t�mxmsq pmuvmsrm ow �mr�
qoxp � Â tpqxtyvqtosp o�mx pmuvmsrmp r�s ym xm}xmpmsqm{y~ tsqmx}xmqts| }�xqp ow qlm {�q� �ppo rt�qm{ � tql m�rl
�xr �p � proxm ox zt�mztloo{ � Â tpqxtyvqtosp o�mx pm�
uvmsrmp �xm }�xqtrvz�xz~ l�s{~ wox no{mzzts| zts|v tpqtr
�so� zm{|m ts p} mmrl ox l�s{�xtqts| xmro|stqtos p~p�

qmn p º m�rl pmuvmsrm � t �m � m�rl }�ql ts qlm |x�}l �xm}xmpmsqp �s �zqmxs�qt�m tsqmx}xmq�qtos ow qlm ts}vq �Ãvrrmppt�m }xo rmppts| no{vzmp }xo|xmppt�mz~ xm�sm qlm
tsqmx}xmq�qtos � �ox m��n}zm � � p} mmrl xmro|stqtos p~p�
qmn pq�xqp � tql � pts|zm pmuvmsrm ow �rovpqtr �mrqoxp �
qx�spwoxn p tq tsqo � z�qqtrm ow }losmn mp �{tpqxtyvqtos
o�mx }losmn m pmuvmsrmp� � qlms tsqo � z�qqtrm ow �ox{p
�{tpqxtyvqtos o�mx �ox{ pmuvmsrmp� � qlms tsqo � pts|zm
pmuvmsrm ow �ox{p xm}xmpmsqts| qlm y mpq tsqmx}xmq�qtos �Çsm ow qlm n �ts }otsqp ow qlm }�}mx tp qo plo�
ql�q qlm |x�{tmsq�y�pm{ qx�tsts| }xo rm{vxm {mprxty m{
ts qlm }xm�tovp pmrqtos tp soq ztn tqm{ qo smq�ox�p
ptn}zm no{vzmp ql�q ronnvstr�qm qlxov|l ��m{�pt�m
�mrqoxp � yvq r�s ym |msmx�zt�m{ qo smq�ox� ow n o{�
vzmp r�zzm{ L AD@ I RADECP BAG ?AC ql�q ronnvstr�qm qlmtxpq�qmp �s{ |x�{tmsqp ts qlm woxn ow {txmrqm{ |x�}lp�lopm �xrp r�xx~ svnmxtr�z tswoxn �qtos �pr�z�xp ox
�mrqoxp� �  x�}l qx�spwoxn mxp q��m osm ox noxm |x�}lp
�p ts}vq �s{ rospqxvrqp � |x�}l os tqp ovq}vq �pmm
�|vxm �� � � y�r��}xo}�|�qtos }l�pm q��mp |x�{tmsqp� tql xmp}mrq qo qlm svnmxtr�z tswoxn �qtos ts qlm ovq�
}vq |x�}l � �s{ ron}vqmp |x�{tmsqp � tql xmp} mrq qo qlm
svnmxtr�z tswoxn �qtos �qq�rlm{ qo qlm ts}vq |x�}lp �
�s{ � tql xmp} mrq qo tqp tsqmxs�z }�x�n mqmxp �  x�{tmsq�y�pm{ zm�xsts| r�s ym }mxwoxn m{ �p zos| �p {t�mxms�
qt�yzm wvsrqtosp �xm vpm{ qo }xo{vrm qlm svnmxtr�z{�q� ts qlm ovq}vq |x�}l wxon qlm svnmxtr�z {�q� ts
qlm ts}vq |x�}l � �s{ wxon qlm wvsrqtosp }�x�n mqmxp �

klm pmros{ |o�z ow qlm }�}mx tp qo plo� ql�q qlm
wvsrqtosp tn}zmnmsqm{ y~ n�s~ ow qlm no{vzmp vpm{ ts
q~}tr�z {o rvnmsq }xo rmppts| p~pqmn p ��s{ oqlmx tn �|mxmro|s tqtos p~pqmn p� � qlov|l ronnosz~ qlov|lq qo y m
ronyts�qoxt�z ts s�qvxm � �xm ts{mm{ {t�mxmsqt�yzm � tqlxmp}mrq qo qlmtx tsqmxs�z }�x�nmqmxp �p �mzz �p � tql
xmp}mrq qo qlmtx ts}vqp � �s{ �xm qlmxmwoxm vp�yzm �p
}�xq ow � |zoy�zz~ qx�ts�yzm p~pqmn �

Ä�pqz~� �m {mnospqx�qm qlm vpm ow |zoy�zz~�qx�tsm{|x�}l�qx�spwoxn mx smq�ox�p os � rlmr� xm�{ts| q�p� �klm rlmr� xm�{ts| p~pqmn �m {mprxty m lmxm tp ron �
n mxrt�zz~ {m}zo~m{ � xm�{ts| pm�mx�z n tzztos l�s{�xtq�qms �s{ n �rltsm }xtsqm{ rlmr�p } mx nosql � tql xmrox{
�rrvx�r~�
È ­e®ÉÊ Ëe®c²Ìfe¸¯e Í¯dÎfeÏ²

ko lmz} n ��m qlm ow |x�}l qx�spwoxn mx smq�ox�
noxm rosrxmqm � �m � tzz {mprxty m �s o�mxptn}zt�m{ m��
�n}zm ow qx�ts�yzm p~pqmn yvtzq wxon qlxmm |x�}lqx�spwoxn mxp ts qlm rosqm�q ow l�s{�xtqts| xmro|st�
qtos � klm q�p� ow qlm p~pqmn tp qo �s{ qlm ympq pm|�
n msq�qtos ow � l�s{�xtqqms �ox{ tsqo rl�x�rqmxp �pmm
�|vxm Ð� � � �ox{ tn �|m tp �xpq rvq tsqo Ñ}tmrmp ow ts�Òvpts| lmvxtpqtr tn �|m }xo rmppts| qmrlstuvmp �pvrl �prossmrqm{ ron}osmsqp � �mxqtr�z }xo� mrqtosp ����� � Æ�rl
}tmrm ow ts� n �~ ym � �lozm rl�x�rqmx ox � }tmrm ow
rl�x�rqmx � klm yoqqon ow �|vxm Ð plo� p �s m��n}zmow � qlxmm�rl�x�rqmx �ox{ rvq tsqo wovx }tmrmp ow ts� �
� po�r�zzm{ C?LG ?ERDRJBE LAD@ I Ó ÔÕÖ tp yv tzq qo xm}�xmpmsq �zz qlm }opptyzm |xov}ts|p ow } tmrmp ow ts� tsqo
rl�x�rqmxp � Æ�rl �xr tp �ppo rt�qm{ � tql osm }tmrm ow
ts� ox � tql � ronyts�qtos ow pvrrmppt�m }tmrmp �r�zzm{
� pm|n msq� � pvrl ql�q m�rl }�ql ts qlm |x�}l |omp



osrm �s{ osz~ osrm qlxov|l m�rl }tmrm ow ts� � ko m�rl
}�ql roxxmp}os{p � {t�mxmsq |xov}ts| ow qlm }tmrmp owts� tsqo rl�x�rqmxp � � �xpq |x�}l qx�spwoxn mx ×ØÕÙ �
�ltrl �m � tzz r�zz qlm xmro|stqtos qx�spwoxn mx � rxm�qmptqp ovq}vq |x�}l Ó ØÕÙ y~ xm}ztr�qts| qlm pm|n msq�qtos|x�}l � xm}z�rts| qlm pm|nmsqp y~ � }optqt�m svnymx
ql�q ts{tr�qmp lo� |oo{ � rl�x�rqmx qlm pm|n msq tp � �w
qlm pm|n msq tp � |oo{�zoo�ts| rl�x�rqmx � qlm svnymx tp
pn �zz �rzopm qo Ú� � tw tq tp �s tsron}zmqm ox y�{�zoo�ts|rl�x�rqmx � qlm svnymx tp z�x|mx � klmpm svnymxp r�s ym
pmms �p sm|�qt�m zo|�zt�mztloo{p � {tpq�srmp � ox ptn}z~ropqp � klm~ �xm |msmx�qm{ wxon qlm pm|n msq tn �|mpqlxov|l � rl�x�rqmx proxmx wvsrqtos ÛÜ � }�x�n mqmx�
t�m{ y~ � �mrqox Ý �m �| � � smvx�z smq�ox� � tql �mt|lq
�mrqox Ý � � klm rvnvz�qm{ ropq o�mx � }�ql ts Ó ØÕÙ
tp qlm y�{smpp �ox ropq � ow qlm roxxmp}os{ts| pm|n ms�
q�qtos � � pmros{ qx�spwoxn mx ×Þßà � r�zzm{ � � tqmxy t
qx�spwoxn mx � q��mp qltp |x�}l �p ts}vq �s{ }xo{vrmp �qxt� t�z |x�}l ÓÞßà �lopm osz~ }�ql tp qlm zo�mpq�ropq
}�ql ts qlm pm|n msq�qtos |x�}l � � qltx{ qx�spwoxn mx
× ÙáÔà q��mp Ó Þßà �s{ ovq}vqp � pts|zm svnymx º qlm rv�
nvz�qm{ ropq â ow Ó Þßà � klmpm qlxmm qx�spwoxnmxp �xm�mx~ p}mrt�z r�pmp � ×Ø ÕÙ rl�s|mp qlm rosqmsq ow qlm
�xrp yvq soq qlm pqxvrqvxm ow qlm |x�}l � ×Þßà rl�s|mpqlm |x�}l pqxvrqvxm � yvq tq ptn}z~ {v}ztr�qmp � pvypmq
ow qlm �xrp os tqp ovq}vq � tqlovq rl�s|ts| qlmtx ros�
qmsq � × ÙáÔà ovq}vqp � pts|zm svnymx � � oxm ron}zm�qx�spwoxn mx � tzz y m {mprxty m{ ts qlm n �ts }�xq ow qlm
}�}mx �
ã äå æ<=çè;éè<ê<:ëéì ëì í;<èî ï;<ì9ð

ñé;òó; ôó:õé;ç9
��r�}xo}�|�qts| |x�{tmsqp qlxov|l qlm �yo�m p~p�

qmn tp �mx~ ptn}zm � �m �ppvn m ql�q qlm p~pqmn tp }�xqow z�x|mx p~pqmn �lopm qx�ts ts| n tstn t�mp �s oy� mrqt�m
wvsrqtos � � �ox m�rl ��xt�y zm ö vpm{ qlm wox��x{ }�pp��xr ropqp � rl�x�rqmx proxmx }�x�n mqmxp ����� � qlm y�r��
}xo}�|�qtos }l�pm � tzz ron}vqm � roxxmp}os{ts| }�x�qt�z {mxt��qt�m ¨� ©¨ö � �m �ppvnm ql�q ¨� ©¨ â � qlm
|x�{tmsq ow � � tql xmp} mrq qo â � qlm rvnvz�qm{ ropq
o�mx qlm ympq }�ql � tp �so�s � Ãtsrm â tp ptn}z~ qlm
pvn ow qlm ropqp ow m�rl �xr ts Ó Þßà � qlm |x�{tmsqp ow
� � tql xmp}mrq qo qlmpm ropqp �xm �zz muv�z qo ¨� ©¨ â �
Ãtsrm Ó Þßà tp � pvypmq ow Ó ØÕÙ � qlm {mxt��qt�mp ow �
� tql xmp}mrq qo qlm ropqp ts Ó ØÕÙ �xm muv�z qo ¨� ©¨â
wox qlopm �xrp ql�q �}}m�x ts Ó Þßà � �s{ Ú wox �zz oqlmxp �klm |x�{tmsq ow � � tql xmp}mrq qo Ý � qlm }�x�n mqmx
�mrqox ow qlm rl�x�rqmx proxmx ÛÜ ts ×ØÕÙ � tp ptn}z~ qlm
pvn o�mx �zz �xrp ts ×ØÕÙ ow ¨� ©¨ â ¨Û ©¨Ý � �m l��m{osm soqlts| noxm ql�s �}}z~ qlm rl�ts xv zm � klm
{t�mxmsrm � tql qx�{tqtos�z smvx�z smq�ox�p � �s{ oqlmx
p~pqmn p ts �ltrl |x�{tmsq�y�pm{ zm�xsts| tp ronnosz~
�}}ztm{ � tp ql�q qlm �xrl tqmrqvxm �ox {�q�¹o� |x�}l�qlxov|l �ltrl �m }xo}�|�qm pq�qmp �s{ y�r�}xo}�|�qm|x�{tmsqp rl�s|mp � tql qlm ts}vq {�q� �
ã ä÷ ø;óù ëéú9 ûé;ç

Ç�mx qlm z�pq wm� ~m�xp � n �s~ �vqloxp l��m }xo�
}opm{ �{�lo r ��~p ow yv tz{ts| qx�ts�y zm p~pqmn p y~
ronytsts| |x�}l�y�pm{ no{mzp � tql oqlmx zm�xsts|n mqlo{p pvrl �p smvx�z smq�ox�p � soq�yz~ wox p}mmrlxmro|s tqtos ��ovxz�x{ �s{ �mzzm�msp � ���� ü ���smx �
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�x�s�tst �s{ ��ty mz � ��� �� � �s{ l�s{�xtqts| xmro|st�
qtos �pmm ��ms|to mq �z �� ���Å�� wox � xm�tm� � � �o�m�mx �
qlmxm l�p y mms so }xo}op�z wox � p~pqmn �qtr �}}xo�rlqo nvzqtz�~mx |x�}l�y�pm{ qx�ts�yzm p~pqmn p � klm t{m�ow qx�spwoxn ts| |x�}lp tsqo oqlmx |x�}lp l�p xmrmt�m{rospt{mx�yzm tsqmxmpq ts ron}vqmx prtmsrm � qlxov|l qlm
rosrm}q ow �mt|lqm{ �stqm�pq�qm qx�sp{vrmxp �ýmxmtx� �� tzm~ �s{ Ã}xo�q � ���þ � � kx�sp{vrmxp l��m y mms �}�
}ztm{ qo p} mmrl xmro|stqtos �s{ z�s|v�|m qx�spz�qtos �
�s{ }xo}op�zp l��m ymms n�{m wox l�s{�xtqts| xmro|�
stqtos � v~os � Ãrlms�mz �s{ Âms�mx � ����� � kltp ztsm
ow �ox� l�p ymms n �tsz~ wo rvpm{ os qlm �z|myx�tr �p�
} mrqp ow ronytsts| qx�sp{vrmxp �s{ |x�}lp �r�zzm{ �r�rm}qoxp ts qltp rosqm�q� � yvq �mx~ ztqqzm m�oxq l�p ymms{m�oqm{ qo yvtz{ts| |zoy�zz~ qx�ts�yzm z�x|m p~pqmn ovq
ow qx�sp{vrmxp � Äm�xsts| l�p y mms qlm wo rvp ow �s�oqlmx ztsm ow �ox� � r�zzm{ �s}vq�Çvq}vq ��� � �ltrl
vpmp |x�}l�y�pm{ no{mzp qo qx�spwoxn pmuvmsrmp tsqo
{tpqxtyvqtosp o�mx oqlmx pmuvmsrmp ��ms|to �s{ �x�p�rost � ����� � �o�m�mx �Ç��� {o soq vpm qlm t{m� ow
vpts| {~s�n tr�zz~ rxm�qm{ |x�}lp �p ��~p ow ro{ts|
{tpqxtyvqtosp o�mx pmuvmsrmp � klm rosrm}q ow yv tz{ts|qx�ts�yzm p~pqmn p y~ �ppmnyzts| no{vzmp �s{ }xo}��|�qts| |x�{tmsqp qlxov|l qlmn l�p y mms }xo}opm{ wox
uvtqm pon m qtn m ��oqqov �s{  �zzts�xt � ��� �� � �s{vpm{ m�qmspt�mz~ ts }x�rqtr�z p~pqmn p ��ms|to mq �z �����Å�� � �o�m�mx � tq ��p soq pv||mpqm{ ql�q ron}zm�{�q� pqxvrqvxmp pvrl �p |x�}lp rovz{ y m p~pqmn �qtr�zz~vpm{ �p pq�qm ��xt�yzmp y mq�mms no{vzmp �
ÿ � ¯®gjc´ �Ê¯iÏ �¸fhcd² Î jdÊ ®

­e®ÉÊ Ëe®c²Ìfe¸¯e Í¯dÎfeÏ
klm t{m� ow |x�}l qx�spwoxn mx smq�ox�p ��p vpm{

qo yvtz{ � rlmr� �novsq xm�{ts| p~pqmn � klm p~p�
qmn nvpq �s{ r�s{t{�qm �mz{p � pmzmrq qlm �mz{ ql�qtp n opq zt�mz~ qo rosq�ts qlm �novsq � pm|n msq qlm
�mz{p tsqo r�s{t{�qm rl�x�rqmxp � xm�{ �s proxmp qlm
r�s{t{�qm rl�x�rqmxp � �s{ �s�zz~ �s{ qlm y mpq tsqmx�
}xmq�qtos ow qlm �novsq vpts| rosqm�qv�z �so� zm{|m �s�n mz~ � pqo rl�pqtr |x�nn�x wox rlmr� �novsqp � �m
{mprxty m so� � r�pr�{m ow |x�}l qx�spwoxnmxp �rw � �|�
vxm � � ql�q pq�xqp � tql � rlmr� tn �|m �s{ }mxwoxn p �zzqlmpm o} mx�qtosp �
� äå 7 í;<èî ï;<ì9ñé;òó; ôó:õé;ç

�m so� {mprxty m qlm pvrrmppt�m |x�}l qx�spwoxn ��qtosp ql�q �zzo� ovx smq�ox� qo xm�{ qlm rlmr� �novsq �
Æ�rl  x�}l kx�spwoxnmx }xo{vrmp � |x�}l �lopm
}�qlp msro{m �s{ proxm qlm rvxxmsq l~}oqlmptp ros�
pt{mxm{ �q ql tp pq�|m ow qlm p~pqmn �

klm ts}vq qo qlm p~pqmn � qxt� t�z |x�}l �lopm osz~
�xr r�xxtmp qlm tn �|m ow qlm �lozm rlmr� �rw � �|vxm þ� �

��� ��	
 	� �
���� ��
������ �� × � ßÕ�� �xpq } mx�woxn p rz�pptr�z tn �|m �s�z~ptp �tsrzv{ts| rossmrqm{
ron}osmsqp � ts� {msptq~ ltpqo|x�n p � mqr ���� �s{lmvxtpqtr�zz~ m�qx�rqp xmrq�s|vz�x �osmp ql�q n �~ ros�
q�ts qlm rlmr� �novsq � × � ßÕ�� }xo{vrmp �s ovq}vq|x�}l � r�zzm{ qlm ½ ?KM L AD@ I �rw � �|vxm Å� pvrl ql�qm�rl r�s{t{�qm �osm wovs{ tp �pport�qm{ � tql osm �xrql�q zts�p qlm pq�xq so{m qo qlm ms{ so{m � Æ�rl �xrrosq�tsp qlm tn �|m ow qlm �osm � �s{ � Ñ}ms�zq~ qmx�
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Candidate
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Bell Bank

PAY:

�t|vxm þ º OI ? JEJRJDK L AD@ I HBERDJEC D CJEL K? @ DRI A?@ U
A?C?ERJEL RI ? FI BK? HI ?HS JG DL ?Y

PAY:

Each path represents
a candidate field

�t|vxm Å º OI ? ½ ?KM L AD@ I A?@ A?C?ERC RI ? P ?F A?HRDELXU
KDA DA?DC RI DR G DW HBERDJE RI ? HI ?HS DG BXERY � DHI DAH
HDAAJ?C D ABXLI CHBA? VDC?M BE RI ? P ?DRXA?C ?T RADHR?M VW
RI ? JEJRJDK JG DL ? DEDKWCJC Y

n Ò ron}vqm{ wxon ptn}zm wm�qvxmp m�qx�rqm{ wxon qlm
�osm ��ypozvqm }optqtos � pt�m � �p} mrq x�qto ����� � klm
}ms�zq~ qmxn tp rzopm qo �mxo tw qlm wm�qvxmp pv||mpq ql�qqlm �mz{ tp � zt�mz~ r�s{t{�qm � �s{ tp z�x|m tw qlm �mz{
tp {mmmn m{ zmpp zt�mz~ qo ym �s �novsq � �w qlm } ms�zq~wvsrqtos tp {t�mxmsqt�yzm � tqp }�x�n mqmx �xm |zoy�zz~qvs�yzm �

��� �������
���� ��
������ �� ×ÔÕÖ � ptn tz�x qoqlm osm {mprxtym{ ts pmrqtos � m��n tsmp m�rl �osm ros�
q�tsm{ ts qlm �mz{ |x�}l � �s{ rvqp m�rl tn �|m tsqo
Ñ}tmrmp ow ts�Ò vpts| lmvxtpqtr tn �|m }xo rmppts| qmrl�
stuvmp � Æ�rl }tmrm ow ts� n �~ ym � �lozm rl�x�rqmxox � }tmrm ow rl�x�rqmx � Æ�rl �xr ts qlm �mz{ |x�}ltp xm}z�rm{ y~ tqp roxxmp}os{ts| pm|n msq�qtos |x�}lql�q xm}xmpmsqp �zz } opptyzm |xov}ts|p ow }tmrmp ow ts� �Æ�rl �mz{ pm|n msq�qtos |x�}l tp �}}ms{m{ qo �s �xrql�q osz~ rosq�tsp qlm }ms�zq~ ow qlm �mz{ ts qlm �mz{
|x�}l � Æ�rl �xr r�xxtmp qlm pm|n msq tn �|m � qo|mqlmx� tql � }ms�zq~ ql�q }xo�t{mp � �xpq m��zv�qtos ow qlm
zt�mztloo{ ql�q qlm pm|n msq �rqv�zz~ tp rl�x�rqmx � kltp
} ms�zq~ tp oyq�tsm{ � tql � {t�mxmsqt�yzm wvsrqtos ql�qronytsmp � wm� ptn}zm wm�qvxmp pvrl �p qlm p}�rm ym�
q�mms qlm } tmrmp ow ts� � ox qlm ron}zt�srm ow qlm pm|�
n msq tn �|m � tql � |zoy�z y�pmztsm � vpts| � wm� qvs�yzm
}�x�n mqmxp � klm pm|n msq�qtos |x�}l xm}xmpmsqp DK K
qlm }opptyzm pm|nmsq�qtos ow DK K qlm �mz{ tn �|mp � �m
r�s ron}vqm qlm } ms�zq~ wox osm pm|n msqm{ �mz{ y~
�{{ts| qlm �xr }ms�zqtmp �zos| qlm roxxmp}os{ts| }�ql �� p ymwoxm vpts| � {t�mxmsqt�y zm wvsrqtos wox ron}vq�ts| qlm } ms�zqtmp � tzz mspvxm ql�q qlm }�x�nmqmxp r�s

The Cuts A Segmentation Graph

�t|vxm � º OI ? C?LG ?ERDRJBE L AD@ I BP D CJEL K? FI ?A?
?DHI @ DRI A?@ A?C?ERC BE? @ BCCJVK? L ABX@ JEL BP RI ?
�@ J?H?C BP JES � JE RB D C?_X?EH? BP HI DADHR?AC Y

y m o}qtn t�m{ |zoy�zz~�
��� ����������� ��
������ �� ×ØÕÙ tqmx�qmp o�mx

�zz pm|n msq �xrp ts qlm pm|n msq�qtos |x�}l �s{ xvsp
� rl�x�rqmx xmro|st�mx os qlm roxxmp}os{ts| pm|n msq
tn �|m � �s ovx r�pm � qlm xmro|st�mx tp � Áos�ozvqtos�z
�mvx�z �mq�ox� �Äm Ávs mq �z �� ���Ú�� �lopm �mt|lqp
rospqtqvqm qlm z�x|mpq �s{ nopq tn}oxq�sq pvypmq ow
qvs�yzm }�x�n mqmxp � klm xmro|st�mx rz�ppt�mp tn �|mptsqo osm ow �Å rz�ppmp ��Ú {t|tqp � �pqmxtp� � Âozz�x pt|s �
{�pl � ronn� � } mxto{� � }zvp Ñ� vs�Ò rz�ppmp wox oqlmx
p~nyozp ox y�{z~�woxn m{ rl�x�rqmxp � Æ�rl �xr ts qlm
ts}vq |x�}l tp xm}z�rm{ y~ �� �xrp ts qlm ovq}vq |x�}l �Æ�rl ow qlopm �� �xrp rosq�tsp qlm z�y mz ow osm qlm
rz�ppmp � �s{ � }ms�zq~ ql�q tp qlm pvn ow qlm } ms�zq~ow qlm roxxmp}os{ts| �xr ts qlm ts}vq |x�}l �s{ qlm
} ms�zq~ �ppo rt�qm{ � tql rz�pptw~ ts| qlm tn �|m ts qlm
roxxmp}os{ts| rz�pp � �p ron}vqm{ y~ qlm xmro|st�mx �
�s oqlmx �ox{p � qlm xmro|stqtos |x�}l xm}xmpmsqp ��mt|lqm{ qxmtzztp ow proxm{ rl�x�rqmx rz�ppmp � Æ�rl }�qlts qltp |x�}l xm}xmpmsqp � }opptyzm rl�x�rqmx pqxts| wox
qlm roxxmp}os{ts| �mz{ � �m r�s ron}vqm � }ms�zq~ wox
qltp tsqmx}xmq�qtos y~ �{{ts| qlm } ms�zqtmp �zos| qlm
}�ql � kltp pmuvmsrm ow rl�x�rqmxp n�~ ox n �~ soq y m
� ��zt{ rlmr� �novsq �

��� ��
��
� ��
������ �� ×ÖØ�� pmzmrqp qlm
}�qlp ow qlm xmro|stqtos |x�}l ql�q xm}xmpmsq ��zt{rl�x�rqmx pmuvmsrmp wox rlmr� �novsqp � kltp qx�sp�woxn mx q��mp q�o |x�}lp �p ts}vq º qlm xmro|stqtos
|x�}l � �s{ qlm |x�nn�x |x�}l � klm |x�nn�x |x�}lrosq�tsp �zz } opptyzm pmuvmsrmp ow p~nyozp ql�q rospqt�qvqm � �mzz�woxnm{ �novsq � klm ovq}vq ow qlm |x�n �
n �x qx�spwoxn mx � r�zzm{ qlm tsqmx}xmq�qtos |x�}l � ros�q�tsp �zz qlm }�qlp ts qlm xmro|stqtos |x�}l ql�q �xmron}�qty zm � tql qlm |x�nn�x � klm o}mx�qtos ql�qronytsmp qlm q�o ts}vq |x�}lp qo }xo{vrm qlm ovq�
}vq tp r�zzm{ � LAD@ I HBG@BCJRJBE � kltp �z|oxtqln ��pwoxn �zz~ pqv{tm{ ts qlm rosqm�q ow �stqm�pq�qm qx�sp�{vrmxp � �s{ �zqlov|l tqp |msmx�z woxn tp uvtqm ron �
}zm� � �ýmxmtx� � � tzm~ �s{ Ã}xo�q � ���þ� � tq r�s ym m��
}z�tsm{ vpts| � ptn}zm nmq�}lox � ko |msmx�qm qlm ts�
qmx}xmq�qtos |x�}l �m }z�rm � qo�ms os qlm pq�xq so{m



ow qlm xmro|stqtos |x�}l �s{ � qo�ms os qlm pq�xq so{mow qlm |x�nn�x |x�}l � �m r�s ptnvzq�smovpz~ �{���srm qlm q�o qo�msp �zos| q�o �xrp qlm qlm svnmxtr�ztswoxn �qtos �qq�rlm{ � tql qlm q�o �xrp G DRHI �rrox{�ts| qo � n �qrl ts| wvsrqtos � �s ovx r�pm � qlm n �qrlts|wvsrqtos ptn}z~ rlmr� ql�q qlm rz�pp z�y mzp os qlm q�o
�xrp �xm ts{msqtr�z � � lms qlm q�o qo�msp �xm no�m{ �
�s �xr ts qlm ovq}vq |x�}l tp rxm�qm{ � � {t�mxms�
qt�yzm wvsrqtos tp vpm{ qo ron}vqm qlm {�q� �qq�rlm{qo qlm ovq}vq �xr wxon qlm {�q� �qq�rlm{ qo qlm ts}vq
�xrp � �s ovx r�pm � qlm ovq}vq �xr xmrmt�mp qlm rz�ppz�y mz ow qlm q�o �xrp � �s{ � }ms�zq~ ron}vqm{ y~ ptn �
}z~ pvnn ts| qlm } ms�zqtmp ow qlm q�o ts}vq �xrp �qlm
xmro|s t�mx proxm � �s{ qlm �xr } ms�zq~ ts qlm |x�n �
n �x |x�}l� � klm �yo�m }xo rm{vxm }xo{vrmp � qxmm �
yvq ptn}zm qmrlstuvmp r�s ym vpm{ qo ��ot{ |msmx�q�ts| nvzqt}zm ro}tmp ow rmxq�ts pvy|x�}lp y~ {mqmrqts|
�lms � }�xqtrvz�x ovq}vq pq�qm l�p �zxm�{~ ymms pmms �
Æ�rl }�ql ts qlm tsqmx}xmq�qtos |x�}l xm}xmpmsqp osmtsqmx}xmq�qtos ow osm pm|n msq�qtos ow osm �mz{ os qlm
rlmr� � klm pvn ow qlm } ms�zqtmp �zos| qlm }�ql xm}xm�pmsqp qlm Ñy�{smppÒ ow qlm roxxmp}os{ts| tsqmx}xmq��qtos �s{ ronytsmp m�t{msrm wxon m�rl no{vzmp �zos|qlm }xormpp � �p �mzz �p wxon qlm |x�nn�x �

��� � ���� � ��
������ �� �s�zz~ pmzmrqp qlm }�ql� tql qlm zo�mpq �rrvnvz�qm{ }ms�zq~� roxxmp}os{ts|qo qlm y mpq |x�nn�qtr�zz~ roxxmrq tsqmx}xmq�qtosp ��w � }xoy�ytztpqtr proxm tp {mptxm{ � �m r�s oyq�ts osm
y~ ron}vqts| qlm x�qto ymq�mms ��� qlm sm|�qt�m m�}o�smsqt�z ow qlm qoq�z } ms�zq~ ow y mpq }�ql � �s{ �y � qlm
pvn ow qlm sm|�qt�m m�}osmsqt�zp ow qlm } ms�zqtmp ow �zzqlm }�qlp � Ãvrl }�ql }xoy�ytztqtmp �xm rzm�xz~ }optqt�m
�s{ pvn qo osm � klm {mson ts�qox tp m�ptz~ ron}vqm{vpts| qlm wox��x{ �z|oxtqln � t{mz~ vpm{ ts � t{{ms
��x�o� �o{mz�y�pm{ p} mmrl xmro|stqtos p~pqmn p ����ytsmx � ����� � �m r�s {txmrqz~ ron}vqm tqp zo|�xtqlny~ }xo rmm{ts| wox��x{ ts qlm |x�}l �s{ pmqqts| qlm
} ms�zq~ ow m�rl so{m qo qlm KBL CXG ow qlm } ms�zqtmpow qlm tsron ts| �xrp �{{m{ � tql qlm }ms�zqtmp ow qlm
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pq�srm � tw �m ron}vqm x�qto ymq�mms ��� qlm pvn ow
qlm sm|�qt�m m�}osmsqt�z ow qlm }ms�zqtmp ow �zz }�qlpxm}xmpmsqts| qlm roxxmrq �novsq � �s{ �y� qlm pvn ow
sm|�qt�m m�}osmsqt�z ow qlm } ms�zqtmp ow �zz }�qlp � �m� tzz oyq�ts qlm zo|�zt�mztloo{ �qqxtyvqm{ y~ qlm p~pqmn
qo qlm roxxmrq �sp�mx � kltp tp }�xqtrv z�xz~ vpmwvz wox
|zoy�z qx�tsts| �p � tzz y m {tprvppm{ ymzo� �
! ­e®gj¯cd°±®²¯g ³¯®ecjc´

Æ�rl pq�|m ow ql tp rlmr� xm�{ts| p~pqmn rosq�tspqvs�yzm }�x�n mqmxp � � ltzm pon m ow qlmpm }�x�n mqmxp
rovz{ y m n �sv�zz~ �{� v pqm{ � wox m��n}zm qlm }�x�n m�
qmxp ow qlm �mz{ zor�qox �s{ pm|n msqox � qlm ��pq n �� ox�tq~ ow qlmn GXCR ym zm�xsm{ � }�xqtrvz�xz~ qlm �mt|lqp
ow qlm smvx�z�smq xmro|st�mx �ýxtox qo |zoy�zz~ o}qtn t�m qlm p~pqmn � m�rl no{vzm
}�x�n mqmxp nvpq y m tstqt�zt�m{ � tql xm�pos�yzm ��zvmp �

klm }�x�n mqmxp ow qlm qlm �mz{ zor�qox �s{ qlm pm|�
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klm xmro|st�mx vpm{ ts qlm Álmr� �m�{ts| Ã~pqmn

tp � ros�ozvqtos�z smvx�z smq�ox� rotsm{ Äm�mqÅ � Áos�
�ozvqtos�z smvx�z smqp �xm p} mrt�r�zz~ {mpt|sm{ qo xmr�
o|st�m ÐÂ pl�}mp � tql � lt|l {m|xmm ow ts��xt�srm� tql xmp} mrq qo qx�spz�qtosp � pr�zts| � p�m� ts| � �s{oqlmx {tpqoxqtosp � klm~ r�s {txmrqz~ �rrm}q tn �|mp��p so }xm}xo rmppts| yvq � ptn}zm pt�m soxn �zt��qtos
�s{ rmsqmxts| � klm~ l��m l�{ svnmxovp �}}ztr�qtospts l�s{�xtqts| xmro|s tqtos �Äm Ávs mq �z �� ���Úy ü �ms�|to mq �z �� ���Å� ü �ms|to mq �z �� ���Åy ü Äm Ávs mq �z �� � �
�s{ oy� mrq zo r�qtos ts tn �|mp � }�xqtrvz�z~ w�rmp ���tz�z�sq � �osxo ru �s{ Äm Ávs � ���þ� � klm �xrltqmrqvxmow Äm�mqÅ tp plo�s ts �|vxm 1 � �s � ros�ozvqtos�z smq �m�rl vstq q��mp tqp ts}vq wxon � zo r�z Ñxmrm}qt�m �mz{Ò
os qlm z�~mx y mzo� � woxrts| tq qo m�qx�rq � zo r�z wm��qvxm � �vxqlmxnoxm � vstqp zo r�qm{ �q {t�mxmsq }z�rmp osqlm tn �|m �xm |xov}m{ ts }z�smp � r�zzm{ P ?DRXA? G D@ C�
� tqlts �ltrl vstqp �xm rospqx�tsm{ qo pl�xm � pts|zm
pmq ow �mt|lqp � kltp n ��mp qlm o}mx�qtos }mxwoxn m{
y~ � wm�qvxm n �} pltwq ts��xt�sq � �s{ muvt��zmsq qo
� ros�ozvqtos � wozzo�m{ y~ puv�plts| wvsrqtosp � kltp
F ?JLI RUCI DAJEL qmrlstuvm |xm�qz~ xm{vrmp qlm svnymx
ow wxmm }�x�n mqmxp � � pts|zm z�~mx tp woxnm{ ow nvzqt}zmwm�qvxm n �}p � m�qx�rqts| {t�mxmsq wm�qvxmp q~}mp �Áon}zmqm smq�ox�p �xm woxn m{ ow nvzqt}zm ros�o�
zvqtos�z z�~mxp � m�qx�rqts| wm�qvxmp ow tsrxm�pts| ron �
}zm� tq~ �s{ �ypqx�rqtos � Ãmsptqt�tq~ qo pltwqp �s{ {tp�
qoxqtosp r�s ym xm{vrm{ y~ vpts| zo�mx�xmpozvqtos wm��qvxm n �}p ts qlm l t|lmx z�~mxp � kltp tp �rltm�m{ y~
tspmxqts| pvyp�n}zts| z�~mxp y mq�mms qlm ros�ozvqtos
z�~mxp � �q tp tn}oxq�sq qo pqxmpp ql�q DK K qlm �mt|lqp
ts pvrl � smq�ox� �xm qx�tsm{ y~ |x�{tmsq {mprmsq �

Áon}vqts| qlm |x�{tmsq r�s ym {osm � tql � pzt|lqz~
no{t�m{ �mxptos ow qlm rz�pptr�z y�r�}xo}�|�qtos }xo�rm{vxm � klm qx�tsts| }xo rmpp r�vpmp ros�ozvqtos�zsmq�ox�p qo �vqon �qtr�zz~ p~sqlmpt�m qlmtx o�s wm��qvxmp � Äm�mqÅ l�p þÚ ��ÚÚÚ rossmrqtosp � yvq osz~ �yovq�Ú �ÚÚÚ wxmm }�x�n mqmxp ymr�vpm ow qlm �mt|lq pl�xts| �
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� �mxptos ow qlm �yo�m p~pqmn ��p tn}zmn msqm{
�s{ qmpqm{ os � xm}xmpmsq�qt�m ronyts�qtos ow yvpt�
smpp rlmr�p �s{ }mxpos�z rlmr�p � Æ�tpqts| lmvxtpqtr
�z|oxtqln p l��m ymms xmtn}zmnmsqm{ �p |x�}l qx�sp�woxn mxp � klm no{vz�x |x�}l qx�spwoxn mx �xrltqmrqvxmm�mrqt�mz~ pm}�x�qmp qlm |zoy�z p~pqmn {mpt|s �s{ qlm
�}}ztr�qtos p}mrt�r �z|oxtqln p �

klm smvx�z smq�ox� rz�ppt�mx ��p tstq�zz~ qx�tsm{ os
ÅÚÚ �ÚÚÚ tn �|mp ow soxn �zt�m{ rl�x�rqmx tn �|mp wxon
��xtovp oxt| ts p}�ssts| qlm msqtxm }xtsq�yzm �ÃÁ��
pmq � kltp rosq�tsm{ yoql l�s{�xtqqms �s{ n �rltsm�
}xtsqm{ rl�x�rqmxp � �{{tqtos�z tn �|mp �mxm |msmx�qm{y~ x�s{on z~ {tpqoxqts| qlm oxt| ts�z tn �|mp vpts| ptn �
}zm �� sm qx�spwoxn �qtosp ow qlm tn �|mp � klm smq�
�ox� ��p qlms p} mrt�zt�m{ ow rl�x�rqmx tn �|mp l�s{�pm|nmsqm{ wxon rlmr� tn �|mp � �q ��p qlms ts pmxqm{ ts
qlm rlmr� xm�{ts| p~pqmn �s{ qx�tsm{ |zoy�zz~�klm }mxwoxn �srm ow qlm p~pqmn �q qlm rlmr� zm�mz
tp �8 mxxox � ÅÚ8 roxxmrq � �s{ þ�8 xm� mrqm{ � klm qmpq
pmq tp {t�mxmsq wxon qlm qx�tsts| pmq �s{ ron}opm{ow � Ñs�qvx�zÒ n t�qvxm ow yvptsmpp rlmr�p �s{ }mx�pos�z rlmr�p � Çs yvptsmpp rlmr�p � �ltrl �xm |msmx�
�zz~ n �rltsm�}xtsqm{ � qlm �novsq tp xmz�qt�mz~ m�p~ qo
xm�{ � yvq uv tqm {t� rvzq qo �s{ {vm qo qlm z�r� ow pq�s�{�x{ wox yvptsmpp rlmr� z�~ovq � Çs qlm oqlmx l�s{ �qlm �novsq os }mxpos�z rlmr�p tp m�p~ qo �s{ yvq
nvrl l�x{mx qo xm�{ � klm vpm ow � |x�nn�x wox rlmr�
�novsqp pmmn }�xqtrvz�xz~ lmz}wvz wox xm�{ts| yvptsmpprlmr�p �

�s{m}ms{msq qmpq y~ p~pqmn p tsqm|x�qoxp l��mplo�s qlm pv}mxtoxtq~ ow qltp p~pqmn o�mx oqlmx ron �
n mxrt�z p~pqmn p � klm p~pqmn ��p tsqm|x�qm{ ts �Á� �p



z�qmpq ztsm ow y�r��o� rm rlmr� xm�{ts| n �rltsmp � �q
��p �mz{m{ ts � y�s� os ªvsm ���� � �s{ l�p ymms
xm�{ts| n tzztosp ow rlmr�p ptsrm qlms �

�mr�vpm tq tp qx�ts�yzm � qlm p~pqmn r�s ym uvtr�z~
�{�}qm{ qo sm� q�p�p � pvrl �p xm�{ts| rlmr�p wxon
oqlmx rovsqxtmp ox xm�{ts| oqlmx q~} mp ow {o rvnmsqp �
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�m l��m }xmpmsqm{ � sm� �xrltqmrqvxm wox qx�ts�yzmp~pqmn p ql�q pt|st� r�sqz~ m�qms{p qlm {on�ts ow �}�
}ztr�qtosp ow |x�{tmsq�y�pm{ zm�xsts| � �m l��m plo�s
ql�q �zz qlm pqm}p ow � {o rvnmsq �s�z~ptp p~pqmn r�sym woxnvz�qm{ �p |x�}l qx�spwoxn mxp qlxov|l �ltrl
|x�{tmsqp r�s ym y�r��}xo}�|�qm{ � � Álmr� �m�{ts|Ã~pqmn � y�pm{ os qlmpm t{m�p ��p yvtzq � �q tp }xmpmsqz~{m}zo~m{ ronnmxrt�zz~ �s{ xm�{p n tzztosp ow }mxpos�zrlmr�p �s{ yvptsmpp rlmr�p }mx nosql � tql xmrox{ �r�rvx�r~�� zqlov|l qltp }�}mx }xmpmsqp � pn �zz svnymx ow m��
�n}zmp ow  x�}l kx�spwoxn mx �o{vzmp � tq tp rzm�x ql�qqlm rosrm}q r�s ym �}}ztm{ qo n �s~ ptqv�qtosp �lmxm
qlm {on�ts �so� zm{|m ox qlm pq�qm tswoxn �qtos r�sym xm}xmpmsqm{ y~ |x�}lp � kltp tp qlm r�pm ts n�s~prmsm �s�z~ptp p~pqmn p � �vqvxm �ox� � tzz �qqmn}q qo
�}}z~ |x�}l qx�spwoxnmx smq�ox�p qo pvrl }xoyzmn p �
� tql qlm lo}m ow �zzo� ts| noxm xmzt�srm os �vqon �qtrzm�xsts| � �s{ zmpp os {mq�tzm{ ms|tsmmxts| �
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