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|'~^otz@¬H`bkq��\^kq`b\W`fzjZ�z­x-m®x-uvnb`fkjop]j~he¯]j`�zj\JZ�Z�sS°
g^\�}	`fm��fZ�kqnbZ�mh}	Z±`-adnbZ�mhZ	]jot}�xbupnf`bkqo�]q~^e@z�]q~hx�]§ovz
² xfz�Z¡s³`fm´]j~^Z�ovmS�bZ�z�]jovnfx-]jov`bm3`-a­m^Z�ovnb~ ² `bg^kqopmhn
nfZ�m^Zµ��xbupghZ�zF`-aw]q~^Z�zjgh}�}	Z�zqz�aVg^u[ovmhsiov�Sovs^ghx-utz*`ba
]q~^ZF};~^kq`be­`�z�`fe�Z@\W`S`bu¶_
·H��\WZ�kjaV`bkqe­opmhn¸z�`fe­Z
z�]qx-]jotz{]qov}�x-u±opm^aVZ�kqZ�mh}�Z¸`bm3m^Z�ovnb~ ² `bg^k¹nbZ�m^Z���xbu�°
g^Z¡z���}	`f~^Z�kqZ�m�] ² Z�~hx��Sopmhn§nfZ�m^Z¡z�x-kqZ�siZ	]qZ�}	]jZ�sQ_5º»]
otz@}	utx-ove­Z�s�]q~hx�]­]q~^`fzjZ�}	`b~hZ�kqZ�m�]­xf}6]qopm^n�nbZ�m^Z�z
xbkjZ ² Z�up`fm^nbovm^n[]j`[]j~^Z�zqx-e­Z ² g^oputsiovm^n ² uv`S};�±]q~hx�]
uvZ�xfs^z[]j`F]j~^Z­z�`fupg^]jov`bmQ_wº»]±otz§s^Z�zjopk;x ² uvZw]q`��bZ�Z�\
nfZ�m^Z¡z�`-a5]j~^Z.zjxbe�Z ² g^oputsiovm^n ² uv`i};��]q`bnbZ�]j~^Z�k�]j`
uvZ	]5]j~^Z�e´¼¥\hkj` ² x ² ovuvovz�]jot}�xbupuv�f¼0upov�bZy]j`fnbZ	]q~^Z�k5ovm
m^Z�½S]±nfZ�m^Z�kqx-]jov`bmhz�_¾|'~^Z�kqZ	aV`fkjZf�Bx*kqZ�`fkqsiZ�kjovm^n�`ba
]q~^Z±nbZ�mhZ[\W`fzjo�]qop`fmhzHovzH\WZ�kjaV`bkqe­Z�sB�i\WZ�kqop`isiot}�xbupuv�b_
|'~^Z¹\^kq`b\W`fzjZ�s¿xbupnf`bkqo�]q~^e8ovz�ove�\hupZ�e�Z�m�]jZ�sÀaV`bk
x¥e­ovm^ope.g^eÁx-kqZ�xÂm^`bm^°¶`��fZ�kquvxb\^\^ovm^nÀkqZ�}	]qx-mhnbuvZ
\^utxb}�Z�e­Z�m�]H\^kj` ² uvZ�eÃx-mhs­kqZ�zjg^up]qzyxbkjZ[}	`be­\hxbkjZ¡s
]q`�x�}�uvxfzjzjot}�x-uQÄ±�Åove­\^upZ�e­Z�m�]qx-]jov`bmQ_
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Í °»\J`fopm�].}�kj`�zjzj`��bZ�k§otz.��mh`�¬�mO]j`�aXx��f`bk¾]q~^Z@aV`bkqe@x�]qop`fm�`-a
]j~hZHzj`[}�x-uvupZ¡s�ÎiÏ-ÐvÑXÒfÐpÓiÔ­Î�ÑVÕiÖ{×iØ�_D·Hg^ovuvs^opm^n ² uv`S};�iz5x-kqZ#]j~h`fzjZ
kqZ�utx�]jov�bZ�up�
zj~^`fk�]¾nbZ�m^Z@z�g ² z�Z¡Ù�g^Z�mh}�Z�z±¬�~^ot};~Q�D¬�~^Z�m�}	`fe�°
² ovm^Z�sQ��aV`bkqe ² Z	]�]qZ�k@zj`buvgi]jov`bmhz�_À|'~^Z¹e­Z�};~hxbm^otz�e¯`ba$nbZ�°
m^Z�]jot}�x-uvnb`bkqop]j~^e�Ú¶Ä±�[Û5ove­\^upot}	op]juv�­xbzqz�ovnbmhz5~^ovnb~hZ�k�};~hxbmh}	Z¡z
]j` ² g^ovutsiopmhn ² uv`i};�iz"]q`FZ�½Sotz�]§`��fZ�k$nfZ�m^Z�kqx-]jov`bmhz�_±ºÜm¸`b]j~^Z�k
¬H`bk;s^z���]q`�z�g^kq�Sop�fZb_
|'~^ZHovs^Z�x[opm.]j~^otz5¬d`fkj�±otz ² xbzjZ�s�`bmw]q~^ZHaXxb}	]D]q~hx�] ² g^ovutsiopmhn
² uv`i};�SzDe@x-ovm^uv�w}	`bmJz�otz{]5`-a^]q~^`fzjZynfkj`fg^\w`ba^nbZ�mhZ�zD¬�~^ov};~�x-kqZ
}	uv`fzjZ�uv�§up`i}�x-]jZ¡s¾]j`[Z�xf};~¾`-]j~hZ�k¡_DÝ"`�¬¾�-}�`bmhzjotsiZ�kÞ]{¬d`[nbZ�mhZ�z��
¬�~^ot};~FsighZ$]q`�]q~^Z[mJx�]jghkjZ[`-aQ]q~^Z[\hkj` ² upZ�eÃ¬d`fg^uvs�]jZ�mhs@]q`
aV`bkqeßx ² g^ovutsiopmhn ² uv`i};�W��xbmhswx-kqZyzjZ�\hxbkqx-]jZ¡s ² �±zj`be­Zy`b]j~^Z�k
nbZ�m^Z�z"opm¹]j~hZ�};~^kq`be­`fzj`be­Z§opm�]q~^Z�siZ�aXx-g^up]$nbZ�m^Z¾`bk;siZ�kjovm^n
`-aÞ]j~^Z±};~^kq`be­`fzj`be­Z"kqZ�\^kqZ�zjZ�m�];x�]jov`bmÞ_5|'~^Z¡z�Z[]{¬H`�¬�ovupuàm^`b]
Z�xfz�ovuv� ² Z�x ² uvZw]j`*aV`bkqeáx ² g^ovuvs^opm^n ² uv`S};�à�à¬�~^Z�m¸z�g ²iâ Z�}	]

]j` Í °»\W`bovmf]*}�kj`�zjzj`��bZ�k�ã ² Z�}�xbghzjZF]q~^Z
\^kq` ² x ² ovupop]{�¿`ba§~^op]�°
]jovm^n�z�`fe�Z*opm�]jZ�kje­Z¡siovx-]jZF\J`fopm�]�xfz¾]q~^ZF}�gi]�°»\J`fopm�]�`-a�]j~hZ
}	kq`fzqzj`��bZ�k�otz[~^opnf~Q_±|'~^Z�kqZ	aV`fkjZ¾]q~^Z�`bk;siZ�k[`-a�nbZ�m^Z�z[ovm
]j~hZ
};~^kq`be­`fzj`be­Z.Z�mh}�`Ss^opm^n�\^utx��iz¾x-m�ope­\W`bkj]qxbmf]¾kq`buvZ­opm�]j~hZ
}	`fmS�bZ�kqnbZ�mh}	Z[`-a5]j~^Z�Ä±��_
ä�Z¹\hkj`f\J`�z�Z�x�e�Z�]j~^`isÂovmå¬�~^ot};~Â\JZ�kje.gi]qx-]jov`bmhz­`ba$]j~hZ
nbZ�m^Z�`bk;siZ�kqopmhnFx-kqZ.}�`bmhzjotsiZ�kqZ�s
s^��mJx-e­ov}�x-uvup�f_wºÜm�æiZ�}6]qop`fm
ç ]q~^Z*\^kq`b\W`fzjZ�sOe­Z�]j~^`is�otz.s^Z�zq}	kqo ² Z�sB_
|'~hZ*e­Z	]q~^`is�ovz
ove�\hupZ�e�Z�m�]jZ�s�aV`fk.x�e­ovm^ope.g^e8m^`bmi°»`��bZ�kjutx-\h\^opmhnFkqZ�}	]qx-m^°
nbuvZw\^utxb}�Z�e­Z�m�]$\hkj` ² upZ�eáxbmhs¹]j~hZ�ove�\hupZ�e�Z�m�]qx�]qop`fm�ovz[siZ	°
zq}	kqo ² Z�s�ovm@æiZ�}6]qop`fm�èh_DºÜm�æSZ¡}6]qop`fm�é±kqZ�zjg^up]qz#x-kqZ�}	`fe�\Jx-kqZ�s
¬�op]j~¹]j~^Zw}�uvxfzjzjot}�x-uQÄ±��ê z�kqZ�zjg^up]qz�_
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ºÜm¹Z�xb};~¹nbZ�m^Z�k;x�]qop`fmFx­zjopm^nfupZ§nbuv` ² x-uB\WZ�kqe�gi];x�]jov`bm¹otz�}	`bm^°
zjovsiZ�kjZ¡sB_ñ|'~^otzF\WZ�kqe�g^]qx�]qop`fmòe@x-\hz�xÀnbZ�mhZµmSg^e ² Z�k*]q`
x¿\W`fzjop]jov`bmò��x-uvg^Zµopm®]q~^ZO};~^kj`fe­`fzj`be­Z�Z�mh}�`isiopmhnh_ó|'~hZ
}	kq`fzqzj`��bZ�k[`b\WZ�k;x�]qop`fm¸otz ² xbzjZ�sµ`bmµ]j~^otz±e@x-\^\hopm^n�ovmhz�]jZ�xfs
`-a#]q~^Z�`fkjovnbovmhxbuQnbZ�m^Zw`bk;siZ�k$ovm�]j~^Z.kjZ�\^kqZ�zjZ�m�]qx-]jov`bmQ_�Y[g^k�°
ovm^n@]j~hZwZ��f`buvgi]jov`bm�`-a5]j~hZ�nbZ�m^Z	]qov}¾xbupnf`bkqo�]q~^e��i]j~hovz$nbuv` ² xbu
\WZ�kqe�gi];x�]jov`bm�otz)kjZ¡xbs â ghz�]jZ¡s ² ��e�Z¡x-mhz)`baWz�]qx-]jotz{]qov}�x-u^x-mJx-up°
�iz�otzH`bmFm^Z�ovnb~ ² `bg^kqopmhn�nbZ�m^Z�z��^}�xbuv}�g^utx�]jZ¡s@aV`fkd]q~^Z ² Z¡z{];z'`-a
]j~hZ¾\J`S`bu¶_

ô cd`fmhz�otsiZ�k¾]j~hx-]�]q~^Z*zj`buvgi]jov`bmO]q`¸x�z�g ²iâ Z�}	].\^kq` ² uvZ�e
kqZ�Ù�g^ovkjZ¡zH]j~^Zws^Z	]jZ�kje­ovmhx�]qop`fm�`-a#x@z�Z�]"`-a)\hx-k;x-e­Z	]qZ�k;z
õ�_Ã�$z*]j~hZ¸öhk;z�]Fz{]qZ�\ÅÄ±�÷kqZ�Ù�g^ovkjZ¡z@]j~hZµsiZ�]jZ�kqe­o�°
mhx-]jov`bmÂ`-a¾x�`bm^Z�°L]q`-°»`bm^ZFe­xb\^\^ovm^nOaVkq`be¯]q~^Z
z�Z�]@`-a
\hxbkqxbe­Z	]jZ�kqz"]j`F]j~^Z­zjZ	]±`-a ² ovmhxbkj��z�]jkqopm^n�z[ø$�à]j~^otz§ovz
}�x-uvupZ¡s�]q~^Z.ù;ÓBÖ	Õ^ÒbÐpÓ^Ô­`baD]q~^Z¾\hxbkqxbe�Z�]jZ�kqz�_

úiû#ü õ ûDýþ2ÿDû ¬�~^Z�kqZ õ û � õ�� ÿDû � ø
ä�Zwmhxbe�Z ÿ û xfz'Ôiù6ÓWù6Ø�_ ÿ û ê z��hZ�xf};~�`-a)¬�~^ot};~
x-kqZ ² o�°
mhxbkj��z�]jkqopmhnfz��WxbkjZ�}�`bmh}�x�]qZ�mhx-]jZ�s
opm�]j`¹x�`fm^Z.siove­Z�mi°
zjop`fmhx-u ² opmJx-kq�Âxbkjk;x��Àø zj`�]j~Jx�] ÿDû otz@aV`buvuv`�¬dZ¡s ² �
ÿDû���� _��"m�ovmhz�]qx-mJ}	Z±`-a#ø¥ovz�}�x-uvupZ¡sFx¹Ö	��
6Õ
��Õ-Ø;Õ
�*ù�_

ô ä�Z�s^Z	öhm^Z­x��)ù�
��*Ï������LÐ Õ�Ó�Õ��)Ô^ù;ÓWù	Ø[xfz[xbm
`bk;siZ�kjovm^n



kqZ�utx�]qop`fm*`-a5]j~hZ¾nbZ�mhZ�zHopm�x­};~^kq`be­`fzj`be­Zf_Þº»a����.kqZ�\^°
kqZ�zjZ�m�]qz#zjgh};~­x§\JZ�kje.gi]qx-]jov`bm�`b\WZ�k;x�]j`fk)`bm­x§};~hkj`fe�`b°
zj`be­Zb�Wop][otz[siZ�öhm^Z¡s ² �Fe­Z�xbmhz"`ba�o�];z$nfZ�m^Z�Z�uvZ�e­Z�m�]qz
xfz ü

� � � ÿ�� û��	 ÿ ��
 û
�
�$Z�kqZ���otz�x�\JZ�kje.gi]qx-]jov`bm¹aVg^mh}	]jov`bm ü

� ü���� � ç ������� � Í�� ýþ���� � ç ������� � Í�� ¬�~^Z�kjZ

Í 	�� ø � x-mJs���� � Z�½Sotz�]qz�_

ô �[z�x�\hxbk�]w`ba']j~^Z�\hkj`f\J`�z�Z¡sµe­Z�]j~^`is�¬HZ�siZ	öJm^Z�aV`fk
Z¡xb};~�nbZ�mhZd\W`fzjo�]qop`fm! Þ`-aW]j~^Z�};~^kq`be­`fzj`be­Z'x[aVg^mh}6]qop`fm
" û ]q~hx�]�xfsie­o�];z¾x*nfZ�m^Z­��x-uvg^Z­xbz¾x-kqnbghe�Z�m�]qz§x-mhsµovz
siZ�öhm^Z¡s¹xfz ü

# û#übÿÞû5ýþ%$ ¬�~hZ�kqZ ÿÞû � ø

&yupZ¡xbzjZ'xbuvzj`¾m^`b]jZ�]q~hx�]¡�fovm­]j~^Z$e�`�z{]�nfZ�m^Z�kqxbuh}�xfz�Zf� ÿ û
}�x-m ² Z�x�]jg^\hupZwkqZ�\hkjZ¡z�Z�mf];x�]qop`fmF`ba)��xbkjov`bghz�aVZ�x�]qg^kqZ�z�_
|'~^Z�kjZ�aV`bkqZ'# û e@x�� ² Z$siZ�öhm^Z�s�`��bZ�k)]q~^Z[}�`bkqkjZ¡z�\W`bmJsS°
ovm^n@x-uvupZ�upZ±]qg^\^uvZwsi`be@xbopmQ_
(h`bk"siZ�m^`-];x�]jov`bmJx-uQzjope­\^uvov}�o�]{�f�^¬HZ§¬�ovuvuÞsiZ	öJm^Z

"�û �	 # û Ú ÿÞû Û
zj` " û ovz�x�kqZ�xbuB��xbupghZ§¬�~hov};~�otz�}�x-ut}	ghuvx-]jZ�s*aVkq`be�x ÿ û
² ��e­Z�xbmhz'`-a�# û _
ä®~^Z�mñ]j~hZ ÎiÏ-ÐvÑXÒfÐpÓiÔáÎ�Ñ Õ^Ö{×iØ¿`ba
x Ä±��otz¿kqZ��bZ�kqzjZ
e@x-\h\JZ¡s�]j`@]q~^Z.xf}6]qghx-uQ\hkj` ² upZ�eás^`be@x-ovmQ�hop][otz"gJz�gi°
xbupuv��` ² zjZ�kq�bZ¡s¹]j~hx-]±]j~^Z.aV`bkqe@x�]jov`bmµ`-a ² up`i};�iz[}�`bkqkjZ�°
zj\J`fmhs^z$]j`*zj`be­Z.\hx�]j]jZ�kqmhxbuL�àz{]qkjgJ}6]jghkqxbuL�Je­x-]j~^Z�e@x�]�°
ot}�xbuBopmS��x-kqovxbmh}	Z±`fk'}�`���x-kqovxbmh}	Z¡z�_
|'~^Z±aVghmh}6]qop`fmhz)# û ¬�ovupuÞzjZ�kq�bZ§]q`@Z	½i\^kqZ�zqzHaVZ�x�]qg^kqZ�z"xfz
kqZ�xbu���xbupghZ�z­¬�~^ot};~å¬�ovuvu ² Z�gJz�Z¡sÀ]q`�siovzq}	`��fZ�k@zj`be­Z
ovmS��xbkjotx-mJ}	Z¹`bk@}	`���x-kqotx-mh}�Z�z�_ÂæS`J�yovm¥x�¬'x��b��¬HZ�x-kqZ
siZ�öhm^ovm^n±x"~hxbmhsiuvZb��¬�~^Z�kqZ�]q~^Z�Ä±�ÀghzjZ�k5~hxfzDx[};~hx-mh}�Z
]q`w~^`S`b��°»opm@~^otz�~hopm�]yaV`fkdsiZ�öhm^ovm^n¾]q~^Z"aVZ¡x�]jghkjZ¡z�¬�~^ot};~
e@x���uvZ�xfs�]q` ² g^ovuvsiovm^n ² uv`i};�iz�_

ô �H]®Z�xf};~�nfZ�m^Z�kqx-]jov`bm�¬HZß}�xbuv}�g^uvx-]jZÅx Óàù;ÐpÔ �BÎSÕiÏ 
+*
�-,�ÓhÐ �/.0* �ÜÏ-ÓBÖ �LÐ Õ�Ó21 û ]q~hx�]yotz�siZ�öhm^Z¡s�aV`bk�Z¡xb};~­m^Z�ovnb~^°
² `bg^k�nbZ�m^Z�\hxbopk.\J`�z�op]jov`bmÀopm�]q~^ZF}�g^kqkjZ�mf].\JZ�kje.gi]qx-°
]qop`fm
`��bZ�k�]j~^Z.¬�~^`buvZw\W`S`bu¶_$ä�Z�\^kq`b\W`fzjZ¾o�][]j` ² Z.`-a
]q~^Z¾e­`fz�]'nfZ�m^Z�kqxbuàaV`bkqe ü

1 � û ü��435" �7698:
 û
� � " �7698:
 û ���;�=< � ��>:>;? ýþ � @ � �A� ¬�~hZ�kqZ

 	 � � ç ������� � ÍCB �
D aB}	`fg^kqzjZHo�aW]j~^Z"};~hkj`fe�`�z�`fe­Zd}	`fe­\J`�z�op]jov`bm�ovzyx[�fZ�}	°
]q`bk�`-a$nfZ�m^Z¡z*ÚXs^g^Z*]q`¸]q~^Z¹mhx�]qg^kjZF`-a�]q~^ZF\hkj` ² upZ�e�Û
]q~^Z�mÀxbupu " û ê zw¬�ovuvuykqZ�sigh}�Z­]j`¸x¸z�ovm^nbuvZ " x-mhsO~hZ�mh}�Z
1 û ¬�opuvuBkjZ¡sigh}�Z±]j`@x­z�ovm^nbuvZ§aVg^mh}	]jov`bmE1@_

1 û otz�x¸\^kq` ² uvZ�e¯zj\JZ¡}	opöJ}@aVg^mJ}6]jov`bmÂx-mhsÀz�~^`fg^uts ² Z
}�`Ss^Z�s�xf}�}�`bk;siopmhn�]j`[]j~^Z'};~hxbkqxf}6]jZ�kjotz�]jot}�zQ`ba^]j~hZd\^kq` ² °
uvZ�e�Z�mh}�`Ss^opm^nJ_�æSopmJ}	Z±]j~hZwx-ove�otzH]j`�}	`fmhz�]jkqgh}6]�nb`S`is
² ghoputsiovm^n ² uv`i};�Sz��S]j~hZwkjZ¡z�ghu�]"`ba�1 � û z�~h`bg^uts ² Zw}�up`�z�Z�k
]q` � aV`bk�nfZ�m^Z���x-uvg^Z¡z�xb}	]jovm^n�}	`b~hZ�kqZ�m�]juv�åxbmhs¥}	`bm^°
]qkjo ² gi]qopm^n¥aV`fk ² Z	]�]qZ�k¸zj`buvgi]qop`fmhz�_0cd`fkjkqZ�utx�]qop`fm3xbmhs
z�]qxbmhs^x-k;s�siZ��Sotx�]qop`fm
x-mhxbup�izjovz"}�x-m ² Z�ghzjZ�s�xfz$xbu�]qZ�kj°
mhx-]jov�bZ¡zHaV`bk'1 û _

ô |'~^Z§m^Z�½�]'z{]qZ�\Fovzd]j`.e­`Ss^o�aV�­]q~^Z[\WZ�kqe�g^]qx�]qop`fm*e@x-\^°
\^ovm^n ² �±uv`S`b�Sopmhn[x�]D]j~^ZHkqZ�zjg^u�];zQ`bahm^Z�ovnb~ ² `bg^kj°Üx7F@m^op]{�
��x-uvg^Z*}�x-ut}	g^utx�]qop`fmhz±¬�~^ot};~¿x-kqZ�}�xbuv}�g^uvx-]jZ¡s¸aVkq`be0]j~hZ
ovmhz�]qx-mJ}	Z�z�`-a±]j~^Zµ}	g^kqkjZ�m�]�nbZ�mhZ�k;x�]jov`bmÂ`-a±]q~^Z
\W`�`fuL_
ä�Z¾¬�opuvu ² Zw}�xbupuvopmhn.]q~^Z�zjZ±��x-uvg^Z�z'G � û _
|D`§s^`$]q~^ovz���Z��fZ�kq�±nbZ�mhZd\W`fzjo�]qop`fm�ovmw]q~^Zd\WZ�kqe�g^]qx�]qop`fm
¬�ovupu ² Z�}	`fmhzjovsiZ�kjZ¡sB�bxbmhs ² xbzjZ�s.`bm.]j~^Z�kqopnf~�])xbmhs�uvZ	a ]
m^Z�opnf~ ² `fg^k�°Üx7F@m^op]{�¸��xbupg^Z¡zw`ba"Z�xb};~OnfZ�m^Z*xµsiZ�}�ovzjov`bm
¬�ovupu ² Zde@xfsiZ�aV`fkD`b]qz5\J`�z�op]jov`bmÞ_Þº»a^]q~^ovz5��x-uvg^ZdovzDaV`bghmhs
]q` ² ZdupZ¡zjzQ]j~^Z�mwx']j~hkjZ¡z�~^`fuvs±��xbupg^Z�HB��]j~^Z¡z�Z#]{¬H`"nfZ�m^Z¡z
¬�ovupu ² Z¾}	`fmhzjovsiZ�kjZ¡s*xfz'g^m^kqZ�utx�]jZ¡s�]q`­Z�xb};~¹`-]q~^Z�k�xbmhs
]q~^Z�\WZ�kqe�gi];x�]jov`bm¾¬�ovuvu ² Zy};~hx-mhnbZ�s$]j`[z�Z�\hx-k;x�]qZD]q~^Z�e�_
�[}6]jgJx-uvup�¸]j~^Z�kjZ­Z	½iotz{];z±é�\J`�zjzjo ² upZ@x-F­mho�]{�¸}�xbzjZ�z§aV`fk
x�nbZ�m^Z ü
� _'IKJML0NPO5QSR7T7UWVYXZN\[�]-^:X:T-O_X�^�OP`YXALaHcbAd7^'efd7Og`!LhX�Ni]j`�k

efd-V�^f[�zj`§]j~^Z�kjZ�otz#m^`¾\hkj` ² upZ�e ¬�op]j~�]j~hZ$}	g^kqkqZ�m�]
`fkqs^Z�kqopm^nJ_3|'~^Z¸nbZ�mhZ�\J`�z�op]jov`bm®otz��fZ�\i]*ovm¥]j~hZ
\WZ�kqe�g^]qx�]qop`fmFghmhx-up]jZ�kjZ¡sB_

ç _'IKJML0NPO5QlR7T7UWVYXnm�NPOP`oU
X5bfO�]9X�LhXcN\[p]-^qXfT-O_X�^rOg`sT-L2H
e�V�OZNPOpN\[tU
XA[f[!Og`sT7LuHCbAd7^lOP`YXl^+Ni]j`�Ov]�X�LhXf_§|'~^ovz
e­Z¡x-mhz�upZ�a ].m^Z�opnf~ ² `bghkwovz�`b��x�� ² gi].¬HZ�z�~h`bg^uts
zjZ�\Jx-k;x�]jZ#op]QaVkq`be³]j~^Zdkjovnb~�]�_5æS`h�¡nbZ�m^Z�Z	½^};~hxbm^nbZ¡z
\W`fzjop]jov`bm¹¬�o�]q~F]q~^Z¾uvZ	a ]"m^Z�opnf~ ² `bghk�_5ºÜm¹]j~^otz'¬Hx��
]q~^Z�nb`S`isÂx7F@m^op]{�¿¬�o�]q~Â]j~^Z�uvZ	a ]*mhZ�ovnb~ ² `fg^k­ovz
\hkjZ¡z�Z�kj�fZ�sB_

èh_'IKJML0NPO5QtR�T-UWVYXrm�NPOP`wU
X5bfOx]�X�LhXrN\['U
XA[f['OP`YT7LlHye�V�O
NPOrN\[a]z^qXfT7O{X�^!Og`sT-LEH|bAd7^2Og`sX2^+Ni]�`4OZ]�X�LhXf_@æSove.°
ovutx-kqup�ònfZ�m^ZOZ�½i};~Jx-m^nfZ�z¹o�];z�\J`�z�op]jov`bmÅ¬�op]j~´]j~hZ
kqovnb~�]�m^Z�ovnb~ ² `bg^k¡_

éJ_'}rd7Og`~T=J�LYNPO�QwR7T7UiVYX+[2T7^qXlU
XA[f[tOg`sT7LuHB_¾Ä§Z�m^Z.ovz
e­`��fZ�s@]q`�x�k;x-mhs^`beÃ\J`�z�op]jov`bm¹ovm*]q~^Z±\JZ�kje.gi]qx-°
]qop`fmQ_

32 1 1110 987 65 4

3 118 1096 74 521

● ● ●● ● Neighbour
affinity

P

new P

●: Affinity value less than τ

(5opnfg^kqZ �bü r
`Ss^o�öJ}�x�]qop`fm�`-a$`fkqsiZ�k.xf}�}	`fkqs^opm^n�]q`µx-F­mho�]{�
��x-uvg^Z�z

r�`isiopöJ}�x�]jov`bmJz ovm ]j~^Z \JZ�kje.gi]qx-]jov`bm e@x-\^°
\^ovm^n�z xbkjZ,�bZ�\^]=]j` ² Z xbz uv`S}�x-u2xbz \J`�zjzjop°
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<>=@?�A BCA D�E A FHGIBKJLG�MNE OQPLDRENS�GLT7UWV&BXD3B�A ON?WY�BZO\[^]�_K`R_Hababa&_�ced
<gf+GL?LGhTiD3BXGjDkTiD�?Ll�ONU�ShONS�V�E D3B�A ON?Rm�GKnLDRE VLD3BXG�A BoDR?LlWpZBXO�TiGqA BoDRE pZODLp�BKJLG�rsO�TtUjGhT)M�Gh?LGhTiD3B�A ON?Ruvew�w�xRyKz {L|q}�~h�����H����w���wLy�w���|�y
���R�
�Q�N���
<���V&BXD3BXG�u���������7z w��������1|�}������b|�|K���b��~h�¡ �|b��|b�s���1z w��¢w���|£�s����¤�w���b���sw���wLy�w��W|¥ �����& N|�y�¦e|b� ¥ ����w���wLy�w���|§}©¨�x z ¦�w���|¡�s����¤�w���x ª�yC|bx |b�&�7|b¤ �|b��|
<��kD&B�G�D�E EhBHJLGkShO�ONEePK«�r¬O�T7U�A@?3M�TiDR?Ll�OQU�SLD�A@T­pbu® GCB�GhTtU�A@?LG¯BKJLG�°hT­O�pZpXOhnLGhT�ShORA^?&BXpbu± GhT@r¬ORTtU²°hT­O�pXpXOLnLGhT­p'D�U¯ON?3M\BHJLG�°LJ�TiOQU¯O�pXOQU�GKp�DL°b°HO�TilQA@?3M�BZOBHJLG�S�GhTtUWV&B�D&BCA ON?Ruk³
T­O�pZpXOhnLGhTjS�O�A@?&B�A pjBXDR´KGh?�A@?�S�GhTtUWV&B�D&BCA OQ?U�D�S�S�A@?3MNu¥ �swLyXy��¯µH|b�q}�¶��W~����s����¤�w��·�b��w3yK|b�9�s����¤�w��·x |b�& $�7�. N|b��|z �R�1|b�1µC��x y
<>¸RnLD�E VLD&B�GIBHJLGk?LGK¹�M�Gh?LGLT¬D&BCA ON?Ruº»|b|�¦¡�����1z w�}¼¶��»��w3yH��~��N½
<>= r�T¬GKORTil�GhT»S�GLT�A ORl�A p�TiGbDL°hJLGbl$¾

¿ ³�DRE °LV�E D3BXG¢ÀIÁÂ�nLD�E VLGHp£r¬O�T�BKJLG�pXGhE Gb°KBXGbl ¿ ´KGhS&B£°hJ�T­ONU¯O ¿pZONUjGHp¯Dh°H°HO�T¬lQA^?3MkBXO'°hV�TtT¬GL?&B�S�GhTtU�V&BXD3B�A ON?�U�D�S�S�A@?3MNu¿ �WORlQA ri«�BKJLG'O�T¬l�GLT�A^?3M\Ohr¯GbDL°hJ�M�GL?LG¡ShO�p�A BCA OQ?�Dh°H°HO�T¬lQA^?3MBZO'À Â nLD�E VLGHp�D�?Ll�ÃÄ?Ll�BHJLGk?LGC¹>S�GhTtU�V&BXD3B�A ON?Ru
< ® A pHS�E DH«hÅQÆÄGH°HO�T¬l�S�GhT@r¬ORTtUjD�?L°bG'T¬GKpHV�E Bbu
<>= r�A B�¹oDLpW?3OhB�BKJLG�E DLpZBIM�Gh?LGhTiD&BCA OQ?kBKJLG�V3p�GhT
l�GhUjD�?Ll�Gbl$m�Ç�È � È���R�
�R��� u
É ÇNÊ íkË�î Ê î È ¨Sª5¨^Ì{É È
(^`fkw]qZ�z�]jovm^n¸x-mJsOope­\^uvZ�e­Z�m�];x�]jov`bm�`ba']j~^ZF\^kj`f\J`�z�Z¡sOz��iz�°
]jZ�e��Wx@e­ovm^ove�g^e!x-kqZ�x­kqZ�}	]qxbm^nbuvZ¾\^utxb}	Z�e­Z�m�]"\^kq` ² uvZ�eáovz
};~^`�z�Z�mQ_�ºÜm¹]j~^otz"\hkj` ² upZ�e�x@zjZ	]"`-a#kqZ�}	]qx-mhnbuvZ�zHovz"nbov�bZ�m�xfz
ovm^\^gi]¡_�|'~^Z[xbopeñotz�]q`wöhmJs*xw\huvxf}	Z�e­Z�mf]H`-aÞxbupuàkqZ�}6];x-m^nfupZ¡z

zjgh};~�]j~hx-]yx-uvu^kjZ¡}6];x-m^nfupZ¡z#x-kqZHovm@x ² `fg^mhsiovm^n ² `�½.¬�~^ot};~­ovz
e­opmhope­o¬Ì�Z�s�opm@]q~^Z[xbkjZ¡xwx-mJs­m^`¾]{¬H`wkjZ¡}6];x-m^nfupZ¡z�ovmf]qZ�k;z�Z¡}6]¡_
|'~^Z�ovm^\^gi]�otz�]j~hZ�¬�ovsS]q~®x-mhsÂ~^Z�opnf~f]@ovmiaV`bkqe@x�]qop`fmå`ba Í
kqZ�}6];x-m^nfupZ¡z�_

Ío576 Î C�G�Ï5ILP$Ð=PS? � G
Ñ5TX?5K
ôgÒ û 	 37Ó û �HÔ û < ovz5]q~^Z"¬�otsS]j~¡Õò~hZ�ovnb~�]�opmh\^gi]�`-aW]j~hZp ZÖ7×
kqZ�}	]qx-mhnbuvZb_

ô ÿDû 	 3tØWû �KÙ û � � û < ¬�~hZ�kqZ ØJû xbmhs�Ù û x-kqZ­`RÚBz�Z�]qz§aVkq`be
]q~^Z­`bkqopnfopm�x-mhs � û � � @ � � � otz[]j~^Z­`fkjovZ�m�]qx-]jov`bmÂÚVm^`b]
kq`-];x�]jZ¡sB��kq`-]qx-]jZ¡s�Û @�Ü ÛDovm�]q~^Z'\^uvxf}	Z�e�Z�m�]�_)lyxb};~.nbZ�m^Z
ÿ û s^Z	öhm^Z¡z¾x*\huvxf}	Z�e­Z�mf]±aV`fk Ò û _ ÿ û opmO}	`fe ² ovmhx-]jov`bm
¬�op]j~ Ò û siZ¡zj}�kjo ² Z¡z'x�kqZ�}	]qx-mhnbuvZ$\W`fzjo�]qop`fm^opmhn�¬�op]j~�x ² °
zj`buvgi]jZ¾}�`�`fkqs^opmhx-]jZ¡z�_

ô |'~^Z.ö^]qm^Z�zqz[aVg^mh}6]qop`fm
aV`fk§xF};~^kj`fe­`fzj`be­Zwotz§s^Z	öhm^Z¡s
xfz üÝ 	 2hÞ * ��ß �&*���à á 	 � ������� � � ����/ 
� Xâ��
¬�~^Z�kjZ 2 � � �K�'xbkjZ�\W`fzjop]jov�bZd}�`bmhz�]qxbm�]Þ¬dZ�opnf~�]qzÞxbmhs Þ ovz
]q~^Zw]q`-]qxbu5xbkjZ¡x@`-a)]q~^Z.kqZ�}	]qxbm^nbuvZ�z�\huvxf}	Z�s
`bgi]§`-a#]j~hZ
\^utxb}�Z�e­Z�m�]�x-kqZ�xh� ß ovz�]q~^Z¹]j`b]qx-u$`��bZ�kqutx-\^\^ovm^n�x-kqZ�x
xbe�`fm^n¿x-uvu$kqZ�}	]qxbm^nbuvZ�\hx-ovk;z��qà otz@]q~^ZµxbkjZ¡x�`-a¾]j~hZ
e­ovm^ope.g^e ² `bg^mhs^opm^n ² `�½*}	`��bZ�kjovm^nwxbupuàkqZ�}6];x-m^nfupZ¡z�ovm
]q~^Zw\^utxb}�Z�e­Z�m�]�_�|'~^Z.x-ove�`ba5]q~^ZwnfZ�m^Z�]jot}wx-uvnb`fkjop]j~^e
otz']j`�öhmJs¹x­};~^kq`be­`�z�`fe�Z[]j~Jx�]�ãlNPLYN�ãlNiä�XA[�Ý@_

ô D m^ZÃ\W`bovm�] }	kq`fzqz�`��fZ�kòaV`fk }	kq`fzqzj`��bZ�k3\J`fopm�]æå:ovz
siZ�öhm^Z¡s ² �¹e­Z�xbmhz"`ba5]q~^Zw\WZ�kqe�gi];x�]qop`fm�e­xb\^\^ovm^n �
xfz ü

ÿ»ç+èû 	êé ÿ çû opah�5Úg {Û � å
ÿ èû opah�5Úg {Û�ë(å

ÿ»è»çû 	êé ÿ èû opah�5Úg {Û � å
ÿ çû opah�5Úg {Û�ë(å

¬�~^Z�kjZ ÿ ç xbmhs ÿ è x-kqZ[}	kq`fzqzjZ�si`��fZ�k#]q`.\^kq`isigh}�Z$]{¬H`
`QÚàzj\^kqopm^n�z ü#ÿ ç+è xbmhs ÿ è�ç _

ô æSovmh}�Z¾]j~^Z�nbZ�mhZw��x-uvg^Z�z"xbkjZ±]q~^kqZ�Z	°¶]jgh\^upZ¡z"`ba)mSg^e­Z�kjot}
��x-uvg^Z¡z���]q~^Z�kqZ'ovz5m^`±m^Z�Z�s¾]q`¾siZ	öhmhZHxbm�xbgi½ioputx-kq�§aVg^mh}6°
]qop`fm "-û ¬�~^ov};~�¬�ovupu�e@xb\µ]q~^Z�e:]j` � @ � ��� _@|'~^Z�opk¾mSgi°
e­Z�kqot}�x-uB��xbupg^Z¡z�x-kqZ¾siopkqZ�}	]juv��ghzjZ�s¹ovm*]q~^Z±aV`bkqe�g^utx^_

ô |'~^ZÃm^Z�opnf~ ² `fg^kßx7F@m^op]{�!aVg^mh}	]jov`bm8ovzßsiZ�öhm^Z¡s÷]q`
² Z�]j~^ZO]q`-]qxbuwz{];x-mhshx-kj]�siZ��Sovx-]jov`bm³`ba.`QÚàzjZ	]���x-uvg^Z�z
siZ¡zj}�kjo ² ovm^n�]j~^Z¾\huvxf}	Z�e­Z�mf] ü
G � û 	 � B Ú �3ì í�î Úg {Ûo*gï ì í�ð Ú  {Ûo*ñ� ì í > Úg {Û�Û
¬�~^Z�kjZ í�ò Úg {ÛÞovz5siZ	öJm^Z�s.xbzÞ]j~^ZH��x-kqovxbmh}	Z�`bai]j~^Z'sioiÚWZ�k�°
Z�mh}	Z¡z[`bay]q~^Z�óÂaVZ¡x�]qg^kjZ¡z§`-ay]q~^Z 3Xÿ � 698 
 û/� � ÿ � 698 
 û ���=� <
]qg^\^uvZ�zòovm7]j~hZ \J`f\^g^utx�]qop`fmQ_ � �Kï��K��xbkjZÅ\W`fzjo�]qop�fZ
}�`bmhz�]qxbmf]�¬HZ�ovnb~�]qz ü
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 û/��� ��� ò B ÿ � 698 
 û ���=��� ��� ò
Y[g^Z§]j`�]j~hZ§\hkj`f\J`�z�Z¡s�x-uvnb`fkjop]j~^e��S¬�~^Z�mCG � û ovz'zje­xbupu
]q~^Z�m@]{¬H`wm^Z�opnf~ ² `fg^kynfZ�m^Z¡zyzj~^`bg^uts ² Z$\^utxb}�Z�s@ovm�kqZ�up°
x-]jov�bZ�uv�±x-k ² o�]qkqxbkj�[\J`�z�op]jov`bmJzÞovm¾]j~hZd\W`b\^ghuvx-]jov`bmQ_5|'~^ovz
otzwzj`h�Þx�zje­xbupuvG � û ��x-uvg^Z@e­Z�xbmhz§]j~Jx�]¾]j~hZ��µxbkjZ@z�]qx-°
]qovz�]jot}�xbupuv�­aV`bg^mJs*m^`b]d]q`�}�`S`b\WZ�k;x�]jZ[¬dZ�upuW]q`�¬Hxbkqs^zy]j~hZ
zj`buvgi]jov`bmÞ_Hä®~hZ�mEG � û ��x-uvg^Z�z ² Z¡}	`fe�Z.}	uv`fzjZ±]j` � �^]j~hZ
kqZ�utx�]qop�fZ�\^uvxf}	Z�e�Z�m�]�`-a¾m^Z�ovnb~ ² `bg^k@nfZ�m^Z¡z@otz*x-uve­`fz�]
ö^½iZ¡såovmÂ]j~^Z�\W`b\hg^uvx-]jov`bmÂ¬�~^ot};~åe­Z�xbmhz�x ² g^ovutsiopmhn
² uv`i};��otz�Z�z�]qx ² upotzj~^Z�s ² �@]j~^Z¡z�Z¾mhZ�ovnb~ ² `fg^k;z�_

ô�� Z�`bk;siZ�k�aVkqZ�Ù�g^Z�mh}	��otz@};~^`fzjZ�måxbz��i_Â|'~hx�]­e­Z�xbmhz��
xbmhx-uv�iz�otz¾`-a)G û ��x-uvg^Z¡z�x-mJsO\JZ�kje.gi]qx-]jov`bm¿e­`isiopöJ}�x-°
]qop`fm¹otz�si`fm^Z¾`bmh}�Z±opm���nbZ�m^Z�k;x�]qop`fmhz�_

Ío5s4 EHP���U­C�P���A5IVU��
|'~^ZµkjZ¡z�g^utz�]qzF`-a¾]j~hZµove­\^upZ�e­Z�m�]qx-]jov`bmò`ba¾]j~^Z�\^kq`b\W`fzjZ�s
x-uvnb`fkjop]j~he ]j`w]j~^Z[kjZ¡z�g^utz�]�`-aB]j~hZ$}	utxbzqz�ot}�xbuJÄ±�òove­\^uvZ�e­Z�mi°
]qx-]jov`bm�¬�~^Z�kjZwxbupuQ`b]j~^Z�k"\hxbkqxbe­x-]jZ�kqzHuvop�fZw}	kq`fzqz�`��fZ�kH`b\WZ�kj°
x�]qop`fmhz��De.gi]qx-]jov`bm�aVkjZ¡Ù�g^Z�mh}��b�5�bZ�Z�\Okqx-]jov` � xbkjZ­]q~^Z*zqx-e­Z
² gi]5m^`"\WZ�kqe�gi];x�]qop`fm±zj~Sg! @opmhn"ovzDsi`bmhZb_ÞºÜm±]q~^Zyove­\^uvZ�e­Z�mi°
]qx-]jov`bm�`ba#]j~^Z.\^kj`f\J`�z�Z¡s¹e�Z�]j~^`isB�B}�kj`�zjzj`��bZ�kqz'x-kqZw}�xbkjkqovZ�s
`bg^] ² �¾ghzjovm^n$]q~^Z'\JZ�kje.gi]qx-]jov`bm.opmiaV`fkje@x-]jov`bmQ�-xbmhsw\WZ�kqe�gi°
]qx-]jov`bm�e@x-\^\^ovm^n±otz)e�`isiopöhZ¡s.`fmh}	ZHovm"�[nfZ�m^Z�kqx-]jov`bmQ_Þ|DZ�z�]qz
x-kqZOkjZ�\JZ¡x�]qZ�s ç @ ]qope­Z�z
¬�o�]q~ sio­ÚàZ�kqZ�m�]
k;x-mhs^`be zjZ�Z¡s^z�_
ºÜm (5opnfg^kqZ ç ]j~^Z¸Z��b`fupg^]jov`bm¥`-a±]j~hZ ² Z¡z{]Fopmhs^op�Sotsighx-u$ö^]�°
m^Z¡zjz'��x-uvg^Z¾otz'opmJsiov}�x�]qZ�sB_y|'~hZ§\hkj`f\J`�z�Z¡s*nfZ�m^Z±kqZ�`bk;siZ�kjovm^n
e­Z	]q~^`is¿}	`fm��fZ�kqnbZ¡zwz�ovnbmho�öJ}�x-m�]juv�µaXxbz�]jZ�k¡_
º»]�kjZ¡xb};~^Z¡z¾]j~hZ
e­ope­ove�g^e7ovm � � @ nfZ�m^Z�kqx-]jov`bmhz�}�`be­\hxbkjZ¡s*]q`#�$� @ ]j`�% @�@
nbZ�m^Z�k;x�]qop`fmhzH`-aD]j~^Zw}�uvxfzjzjov}�x-uÞÄ±�Å�fZ�k;z�ov`bmQ_
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