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÷WS`O�? â`â O1Ld?BY.ÝçY�LBH3AFERM`<�O.A¼?á[WÙÛ^W;þ?BA¼f9LNMN<{O1?ICF<~MçQBO1LBS â A�U®Õ5Ý3<�O1<´<{?dY.ÝçÝ`<{?dM
OF< â OF<~AD<{HZC1A�C1Ý`<�f9<{f#>_<�O.A#LBÔ�Ý`EGA¹Ý3LB]RLBH°Õ5EXCFÝáCFÝ`<�LBSNC.ADEGMN<�Õ�LdOF]GM ?BA¹EXHZC1OFLNMNS3Y�<{M >=×
ï �3UXêdê²ñ
ö H!CFÝ3ERA�LBO1Qd?BH`ERT{?(C1EXLdH�< Ò <�O1×£?BQB<{HdC�Õ5E|C1Ý`LBS`C5?BH=× â OF< Ò ERLBS@A�<{H`Qd?BQB<�f£<{HdC�ERA$Y�LBH3AFERMNÖ

<�O1<{MºCFL â <�OFÔÞLBO1f+Õ5Ý3?(C�Õ�<¼Y�?B]X]�?H��G����3���3�	E������?�6��O1LB]R<Bå é Ý`<{AF<¼?IQd<�HZC1A�Õ5EX]R]�ERHZCF<�O.?BY�C
LBH`]R×¹Õ5EXCFÝ¼CFÝ`<WOF< â O1<{AF<�HZC1?ICFE Ò <{A5ØÚÝ`<{?dM`A.Ü�LIÔ:C1Ý`<\Ý3LB]RLBH3A®CFL�O1<��ZS`<~ApC�?¹AD<{O Ò EGY�< â O1L Ò ERM`<{M
>Z×!CFÝ`<�[\LB]RLBH�å
^5Y�Y�LdO1M`EXH`Q9C1L�CFÝ`<{EXOWH`<�<~M`A{U`CFÝ3<�×ÓY�LdS`]RM â ]R?m×¼CFÝ`<��Df£<�O1QBERH`Q3��O1LB]R<�?IH3MKO1<��ZS`<~ApC5C1L

CFÝ`<9Ý`<{?dM`A\CFÝ`<{EXO¶?BMNf£EGAFAFERLBH´?dAW?¼f9<{f#>_<�O~å ö Ô�?BY�Y�< â C1<{M:U_C1Ý`<9?BQB<{HdCW>@<~Y�LBf£<~A�C1Ý`<�H»?� � �������
LIÔ/CFÝ@?(C�Ý`Ld]XLdH»ØÞÔÞS3ADERLBH_Ü²å
ø O1LBf C1Ý3?(C¹f9Ldf£<�HZC�LBH�U�S`HZCFER]�Ý`<¼]X<~? Ò <{AC1Ý`<!Ý`Ld]XLdH�U�<{E|C1Ý`<�O¹>Z×»AD<{]|Ô�MN<~Y�EGADERLBH�LdO

Y�LBf£f�?IH@M£LIÔ�CFÝ`<WÝ`LB]RLBH"� A�Ý`<{?dM:UBÝ`<WY�?IH�MNEXO1<{Y�CF]R×¹ERHZCF<{O1?dY²C®LBH3]X×9Õ5E|C1Ý�CFÝ3<\f£<�f¹>@<{O1A�LIÔ
CFÝ`<¹Ý`LB]RLBH�å�^�H=×�LIC1Ý`<�OOF<��ZS`<{ADC\f#S@ApCQBL�C1Ý`OFLdS`QBÝKC1Ý`<#Ý3<{?BM�U@Õ5Ý`L¼Õ5EX]R]¯C1Ý`<�HºOF<��ZS`<{ADC
CFÝ3?IC\AD<{O Ò EGY�<WCFL£CFÝ3<�LBSNC.ADEGMN<�?IQd<�HZC1A{å
ö Ô�C1Ý`<#A1?(CFEGADÔÚ?BY²C1EXLdH��¶]R< Ò <{]�EGA5H`LICWOF<~?BY.Ý`<~M:U=CFÝ`<¹?IQB<{HZC5Y{?IHK<�EXCFÝ3<�O\]R<{? Ò <CFÝ`<�Ý3LB]RLBH

Ø�a@A1ADERLBH_Ü$LBO5C1OF×¼CFL�ôpLdEXHÓLBCFÝ`<{O�Ý`Ld]XLdH3A�å ö Ô
H3L!Y�LBH:�3ERY�CW?IO1EGAD<~A�UNC1Ý`<#?BQB<�HZC�Õ5ER]X] â <{ODÔÞLdOFf
CFÝ`< ��� � �¡�£¢¤� � �����¥�O1LB]R<Bå

¦ �Bl.l\�Il.w1rpiky~h¨§I� §I�
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^�Hº?BQB<{HdCWCFÝ3?ICEGAEXHZC1<�O.?BY²C1EXH3Q¼Õ5EXCFÝ`ERHº?�[\ÙÛ^;ÛÕ5ER]X]�Y.Ý3?BH`QB<#Ý`ERAO1LB]R<¹?dY�Y�LdO1M`EXH`Q¼Ý`ERA
H`<�<~M`A�å é Ý`<¹Õ5Ý`LB]R<9f9<{OFQdEXH3Q¼AD×NADCF<{f³ERAERH3A â EXO1<{MÓ>=×�CFÝ3< ö f£f¹S`H`<�;=×NApC1<�f ï ú@Usí~ñ�å:^5Y²Ö
Y�LBO.MNERH`Q£CFL¼CFÝ`EGA? â`â O1Ld?dY.Ý�UNEXCEGA â LdA1ADER>`]R<�CFL�MN<�C1<�O1f£EXH`<#E|Ô�CpÕ�L¼?IQd<�HZC1AW?IO1<�ADS3E|C1<{MKC1L
Õ�LdOFe£C1LBQB<�CFÝ`<{O�Y�LdH3ADEGMN<{OFERH`Q¹CFÝ`<{EXO5QdLd?I]GA$?IH3MKAF<�O Ò ERY�<{A{å
Ñ ?BY.Ý´?BQB<{HdCÝ3?BA?IHºERM`<�HZCFEXa3<�OÕ5Ý`EGY.Ý´QdE Ò <{A\?B]X]
O1<�]R< Ò ?IHZCEXHNÔÞLdOFf�?ICFERLBH�å�^\AERHÛCFÝ3<

EXf£f#S3H`<�AD×NADCF<{f�U`?BH�?BQB<{HdC5Y�?BH¼a@H3M�LBSNC$CFÝ3<�?(ä�H`EXCp×!Ý`<¶Ý3?BA$Õ5EXCFÝK?IH3LICFÝ3<�O5>=×¼Y�Ldf9Ö
â ?IO1EXH3Q#Ý`EGA$ERM`<�HZCFEXa3<�O$Õ5EXCFÝ¼CFÝ`<¶EGMN<�HZCFEXa3<{O�LBÔ�CFÝ3<LBCFÝ`<{O5?IQB<{HZC{UdCFÝ`<{H�S3AF<{A�C1Ý`ERA$?Iä£H3E|Cp×
CFL¹M`<{Y�EGMN<Õ5Ý`<�C1Ý`<�O�LBO�H`LBC�CFL9f£<�O1QB<dåZ;=< Ò <�O.?I]_MN<�a@H`E|C1EXLdH3A�LIÔ��F^5ä�H`EXCp×��Y�?BH!>@<WÔÞLBS3H3M
MN< â <�H3M`EXH`Q¹LBH�C1Ý`< â OFLd>`]X<{f H@?(CFS3OF<då ö H¼?�Qd<�H`<{O1?B]@AF<�H3AF<�Õ�<\Y�?BH¼A1?m×�CFÝ@?(C�CpÕ�L#?BQB<�HZC.A
Ý3? Ò <#?!Ý`EXQdÝ´?(ä�H`EXCp×KÕ5E|C1ÝÛ<{?dY.ÝÓLIC1Ý`<�OE|Ô�C1Ý`<�EROQBLd?B]RAW?IO1<#AFEXf£ER]R?BOW?IH@M�CFÝ`<{EXO¶AD<{O Ò EGY�<~A
Y�LBf â ]R<�f£<{HdC.?IO1×Båd÷WH3Y�<5?IQd?BEXH¯UIAD< Ò <�O.?I]N? â`â O1Ld?BY.Ý3<{A
Y�?BH9>_<$C1?BeB<{H¹C1L�MN<�a3H3<�Õ5Ý`<�H9CpÕ�L
QBLd?B]RA$?BOF<�AFEXf£ER]R?BO{å
ö HáC1Ý`<Óf£<{AFÝ`EXH3Qº<�ãN?Bf â ]X<dU
CFÝ`<ÓÝ3LB]RLBH�� A9ERMN<{HZCFEXa3<�O!AFÝ`LBS3]RMßQBE Ò <�CFÝ`< â LdAFEXCFERLBHüLIÔ

CFÝ`<£?IQd<�HZC�� A�O1<{AFLBS`O.Y�<!Ø@®#U?¯ Y�L=LBO.MNERH3?(C1<{A.Ü5?IH3MÓCFÝ`<¹CFO.?(ä!Y�EXC�Y�LBHZC.?IERH3A�å?°\AFEXH3Q!CFÝ3<{AF<
Ò ?B]XS3<{A{U`?IHÓ?IQd<�HZC$Y{?IHKMN<�C1<�O1f£EXH`<�Õ5Ý3<�CFÝ3<�O5LBO5H3LIC5CFL£f£<�O1QB<då
^\A�<�ã â ]R?BEXH3<{MÓ>_<�ÔÞLdOF<dU`CFÝ3<¹?(ä�H`EXCp×ÓADÝ3LBS`]GMKQBE Ò <#?!f9<~?BAFS`O1<�LIÔ
CFÝ3<¹Y�Ldf â ?(C1EX>`ER]RE|Cp×

LIÔ$CFÝ`<�?IQB<{HZC�� A�QBLZ?I]®?IH@M AD<{O Ò EGY�<{A{å ö H�C1Ý`ERA â ?IOFCFEGY�S3]R?BO�Y�?BAF<BU¯>@LBCFÝ°?IQd<�HZC1A�Õ5EX]R]�Ý3? Ò <
CFÝ`<KAF?Bf£<�QdLd?I]�U�C1Lº<{H3AFS`OF<¼CFÝ`<ÓY�L Ò <�O.?IQd<�LIÔ5C1Ý`<�ERO£OF<~ADLdS`O1Y�<{A{å é Ý`<{OF<�ÔÞLBO1<BU�CFÝ`<�f�?IERH
â OFLd>`]R<�f ERA�CFL¹<�H3AFS`O1<5CFÝ@?(C�CFÝ`<WQB<�Ldf£<�CFO1EGY�?I]@Y�LBH@ApC1O1?BEXHZC1A�?IO1<�O1<{A â <~Y²CF<~M:å é Ý`<W?Iä£H3E|Cp×
Y�LBS3]RM�>@<�M`<{Y�Ldf â LZAD<~M¼ERH�CpÕ�L£f�?IERH â ?IOFC1A{ò

±³² ¬	91/�7:«,46+D7 ´µ«,¬�/·¶ òNÕ5ER]X] â O1L Ò ERM`<W?�Qd<�Ldf9<�CFO1×�MN< â <�H3M`<�HZC Ò ?B]XS3<WS3AF<{M!CFL9<�H3AFS`O1<
CFÝ3?IC�CFÝ`<£Qd<�LBf£<�CFO1ERY{?I]�Y�LdH3ApC1O1?BEXHZC.AW?BOF<9OF<~A â <{Y�CF<~M:å�^\A�Õ�<9H`<�<~M»A¸�ZS3?IO1<#f£<~ADÝ`<~A�U
Õ�<�Õ5ER]R]�S3AF<¶CpÕ�L â ?BO1?Bf9<�CF<{O1A�CFL£C1<{ADC5CFÝ`<�M`ERADC1?BH3Y�<�?Iä£H3E|Cp×då ø ERO.ApC~U`Õ�<�Õ5ER]R]¯Y.Ý`<{Y.e
E|ÔWCFÝ`<K?IQd<�HZC#C1OF×=ERH`QÛC1Lºf£<{OFQd<¼EGA#ERH3AFERMN<�CFÝ3<�?dY�Y�< â C1?BH3Y�<�MNEGApC.?IH3Y�<»ØµAD<{< ø ERQBS`O1<
óBÜ�å ö ÔWH`LBC{U�C1Ý`<Û?IQd<�HZC£Õ5EX]R]�>_<ÓOF<Dôp<{Y²C1<{M:å®[\L(Õ�< Ò <{O{U
EXÔWC1Ý`<Ó?IQB<{HZC£EGA£ERH3ADEGMN<KC1Ý`ERA

¹?¹º?º
Agent trying to fusion

Parts

Head

Avarage Distance
Acceptance distance
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MNEGApC.?IH3Y�<BU(C1Ý`<5Ý`<{?dM9Õ5EX]R]3Y�?B]RY�S`]G?(CF<�C1Ý`<�O1<{?I]`M`ERADC1?BH3Y�<5?(ä�H`EXCp×Bå é Ý`<�?(ä�H`EXCp×#<��dS@?I]GA
CFÝ`<KH=S`f¹>@<{O9LBÔWO1<{AFLBS`O.Y�<~A�U¯CFÝ3?IC!?IO1<�?B]XO1<{?dMN× â ?IOFC9LBÔ�CFÝ3<�f£<~ADÝ�U®?BH3M°Ý@? Ò <�?BH
S`H`EXC1?BOF×¼M`ERADC1?BH3Y�<¶Õ5EXCFÝKCFÝ3<O1<{AFLBS3O1Y�<\C1Ý`<�H`<�Õ ?IQd<�HZC$OF< â OF<~AD<{HZC1A{å



¼ <�C1A�Y�LBH@ADEGMN<�O�CFÝ3OF<{<WMNEXà_<{OF<{HZC�AFE|C1S3?(C1EXLdH3A�AFÝ`L(Õ5H�ERH ø ERQBS`O1<\ð`å=^�Qd<�HZC1A�ERHºØÚ?ZÜ®?BH3M
ØÞ>@Ü�Õ5EX]R]/>@<9?BY�Y�< â C1<{MKERHZCFL�C1Ý`<#Ý`Ld]XLdHÓE|Ô�C1Ý`<#f�?Iã=ERf#S3fC1O1?Iä�Y�CFÝ3?IC?IHÛ?BHZCF<�H3H3?
Y�?BH�Ý3?IH3M`]X<WÝ3?BA�H3LIC�>_<�<{H!O1<{?BY.Ý3<{M:å ö Ô:C1Ý`<\f£<~ADÝ�EGA�Y�]XLZAD<5C1L�CFÝ3ERA Ò ?I]RS`<BUZ?IQB<{HZCWØÚ?ZÜ
Õ5EX]R]�>_< â O1E Ò ER]X<{QB<{M�å`[�L(Õ�< Ò <{O{U=?IQd<�HZC�YÕ5EX]R]�>_<�OF<Dôp<{Y²C1<{M�ERHK?B]X]�Y�EXO.Y�S3f£ADC1?BH3Y�<~A�å
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Parts

Head
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Agent trying to fusion
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Parts

Head
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Agent trying to fusion
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<�ã`Y�<{<{MN<~M:å

^�H`LBCFÝ`<{O5EXf â LBOFC1?IHZC â ?IO.?If£<�CF<�O$ERH¼C1Ý`<�?IQd<�HZC1A�>_<�Ý3? Ò ERLBO$ERA�C1Ý`<�?IQd<�HZC�� A$AF?ICFEGApÔÚ?dY²CFERLBH¯å
ö C<{H3?I>`]R<{AWC1Ý`<9?BQB<{HdCCFL�f£L Ò <¹>@<�CpÕ�<{<�HºM`E|à�<�O1<�HZC¶OFLd]X<~AW?dY�Y�LdO1M`EXH`Q!CFL�Ý`ERAH`<{<{M`A{å ö H
CFÝ`<$f£<{AFÝ#<�ãN?Bf â ]X<dUmÕ�<�Õ5EX]R]=S3AF<�C1Ý`<5AF?ICFEGApÔÚ?dY²CFERLBH�CFL<�H3AFS`O1<�C1Ý3?(C/CFÝ`<5?BQB<�HZC�� A�OF<~ADLdS`O.Y�<
ERA�Y�L Ò <{OF<~M#>=×£?¶f£<{AFÝ�åBæ»< â O1<{AF<�HZC�a3O.ADC�ADLdf£<�MN<�a3H3E|C1EXLdH3A�?BH3M9CFÝ`<{H!?�ADC1?(C1<\MNEG?IQdO1?Bf
LIÔ/CFÝ`<�?BQB<�HZC�� A�O1LB]R<{A{å
ö H¼C1Ý`<�H`<�ã=C\MN<�a3H`EXCFERLBH3A�Õ�<¶Õ5ER]X]�S@AD<CFÝ3<¶ÔÞLB]R]XL(Õ5ERH`Q9H`LIC.?(CFERLBH¯ò
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°\AFEXH`QC1Ý`<\?I>_L Ò <$MN<�a3H`<{M�A1?(C1ERADÔÚ?BY�CFERLBH�U(Õ�<�Y�?BH9AF<�<$C1Ý`<$CFO.?IH@ADEXCFERLBH3A
>_<�CpÕ�<�<{H£OFLd]X<~A
S3ADERH`Q!LdH`]R×KA1?(C1ERADÔÚ?BY�CFERLBH�U_?BAWADÝ`L(Õ5HÓERH ø ERQBS`O1<�ú3å é O1?BH3ADEXCFERLBH@A�?IO1<�]G?I>_<�]R<{MÓ>=×ÓY�LdH3MNEXÖ
CFERLBH3AÕ5EXCFÝ`ERHºA¸�ZS3?IO1<#>`O.?BY.ed<�C.A�å ö Ô�CFÝ3<9Y�LBH3MNEXCFERLBHºERAWC1OFS`<dU_CFÝ`<¹CFO.?IH3AFEXCFERLBHÛEGAWa3OF<~M:å ö H
CFÝ`<¹H`<�ã=CAF<{Y�CFERLBHÓÕ�< â O1<{AF<�HZCW? â LdA1AFEX>`]R<�O1< â O1<{AF<�HZC.?(CFERLBHKLBÔ/C1Ý`<¹A1?(C1ERADÔÚ?BY�CFERLBHKÔÞLdO�CFÝ3<
f9<~ADÝ â O1LB>3]X<{f�å

[ ( IS < NS ) and ( AS > max( LS, AS ) ) ]2 1

1[ AS > AS ]2

[ LS < AS ]1

[ LS > AS ] or REJECTED1

[ ( IS < NS ) and ( SS > CS ) ]1

[ IS < NS ]

[ IS < NS ]

Merging

Stand−Alone Head

Part Multi−Part

����� «�®@« �IrD��rpl�v3nD�{hZoqisrpiky~hdo���iX��}{nD��� ��w.w.y�nDudikhZ}rpyWrpxZl5��}~l.h(r�¯ o�op��rpiko����{wFrpi|y{h!�=��nD����l1rpl1n
^\A#A1?IEGM�>_<�ÔÞLBO1<BU/ERH CFÝ`<�<�ã`?If â ]R<�C1Ý`<¼LdH`]X×»QBLZ?I]®LBÔ5CFÝ`<�?IQd<�HZC#EGA�CFLº<�H3AFS`O1<�CFÝ3<

Y�L Ò <{O1?BQB<WLIÔ
Ý`ERA$O1<{AFLBS3O1Y�<?BH3M:U3?IC�C1Ý`<#A1?If£<BU=C1EXf£<�O1<{A â <~Y²C5C1Ý`<�Y�LdH3ApC1O1?BEXHZC.A�ERf â LZAD<~M
>Z×!CFÝ`< â O1LB>3]X<{f7Ø�°<{LBf£<�C1OFEGY�?B]�?IH3M�ÙÛ?(ãNERf#S`f4Y�L Ò <�O.?IQB<mÜ²å



±  Ì��pÌ�ÉZ² Ì��F�"�
^�HK?IQB<{HZC�C1Ý3?(C5Õ$?IHZC1A�CFL£>_< â ?IOFC5LIÔ�?9Ý`Ld]XLdH`ERYWLBO1Qd?BH`ERT{?(C1EXLdH!ADÝ3LBS`]GM¼>_<�?I>`]R<CFL â <{ODÖ
ÔÞLBO1f MNEXà_<{OF<{HZC�>@<{Ý3? Ò EXLdO1A¶?BY{Y�LdO1MNERH`Q�CFLÓÝ3ERA�ADC1?ICFS3A�EXH»CFÝ3<¼[\ÙÛ^;�å�;=< Ò <{O1?B]�f9LNMN<{]RA
Õ�<{OF< â O1L â LdAF<{M�ERHKCFÝ`<#]XEXCF<{O1?ICFS`O1<¶CFL!f�?BH3?IQd<WC1Ý`<#ERHZCF<{O1?dY²CFERLBHK?IH@M�CFÝ`<�LdOFQZ?IH`ERT{?ICFERLBH
>@<�CpÕ�<{<�H!C1Ý`<�?IQd<�HZC1AWï �(ñ�å ö H�LBS`O5? â3â OFLZ?BY.Ý�<~?BY.Ý¼[\LB]RLBH¼Ý@?BA$?�O1< â O1<{AF<�HZC.?(CFE Ò <9ØÚ[\<{?BM@Ü
CFÝ3?IC¶Õ5ER]R]®EXHZC1<�O.?BY²C¶Õ5EXCFÝ�LIC1Ý`<�O�?IQd<�HZC1A¶?BH3Mº[\LB]RLBH3A{å�^èÝ`LB]RLBH»Ý3?dA\ÔÞLdS`O�O1LB]R<{A£Øµ;ZC.?IHNÖ
M`^�]RLBH`<dU3[�<~?BM:UNî�?BODC�?IH@M�ÙÛS`]|C1E|Ö�î�?IOFC.Ü�?IH@M�LdH`<CFO.?IH3AFEXCFLBO1×!ADC1?(C1<�ØÚÙÓ<{OFQdEXH`Q=ÜWå

³�%	' -�/�7:«�´5© >@=?«5+
^\A�?BHK?BQB<{HdC
ôpLdEXH3A5?�[WÙÛ^W;Ó÷WO1Qd?BH`EXT~?(C1EXLdH�U=Ý`<�Ý3?BA$H3L!A â <{Y�ER?B]:>`EXH@MNEXH3QdA5Õ5EXCFÝÓLBCFÝ`<{O
?IQB<{HZC1A{Ud?IH@M!MNL=<{A�H`LIC$Y�LB]R]G?I>_LBO.?(CF<5Õ5EXCFÝ�?IH=×9LICFÝ3<�O�?BQB<{HdC~å é Ý`EGA�ADEXCFS3?ICFERLBH!O1< â OF<~AD<{HdC.A
?´;ZC1?BH3M ^�]RLBH3<H��<�Ý3? Ò ERLBO~å ö H CFÝ`EGA#ADC1?ICF<dU�CFÝ3<�?IQd<�HZC�� A�MN<~Y�EGADERLBH@A�?IO1<�H`LIC£?(CFC1?BY.Ý»C1L
?IH=×KOF<~ApC1OFEGY²C1EXLdHÓ>`SNC¶Ý`ERAWL(Õ5HÛQdLd?I]GA\?BH3MÓLd>Nôp<{Y�CFE Ò <{A{å é Ý3<¹?IQd<�HZCWÕ5ER]R]�O1<�f�?IERHÛERHÛC1Ý`ERA
ApC.?(CF<�?dA$]XLdH`Q�?BA$Ý`<�EGA5AF?ICFEGApa@<{M:å
ö H¹C1Ý`<\?dM`? â C1E Ò <5f£<{AFÝ â OFLd>`]X<{fKU(CFÝ`<\QBLd?B]NLIÔ_CFÝ`<W?IQB<{HZC®ERA
C1L�<�H3AFS`O1<$CFÝ`<WY�L Ò <{O1?BQB<

LIÔ
Ý`ERA\OF<~ADLdS`O.Y�<BUZC1Ý`<�HÓÝ`<#Õ5EX]R]:CFO1×!C1L�ôpLBERHÓ?£f£<{AFÝ�ERf£f£<{MNEG?(C1<�]R×Bå é Ý3<�LBH`]R×�AFE|C1S3?(C1EXLdH
Õ5Ý`<�O1<¶Ý`<�OF<{f�?IERH3A$EXHÓ?�ADC1?BH3M=Öq?I]RLBH`<OFLd]X<¶EGA5Õ5Ý`<{H�Ý`EGA5O1<{AFLBS`O.Y�<¶Y�?BHKQB<�C�?BHK?BHZCF<�H3H3?
ÔÞLBO�Ý`EXf ?B]XLdH`<BUZÕ5Ý`EGY.Ý!ERA�?�Ý`ERQBÝ3]X×£ERf â OFLd>3?I>`]R<\AFE|C1S3?(C1EXLdH�åZæº<¶Y�?BH�CFÝ`<{H¼A1?m×#C1Ý3?(Cµ� ü
ERA�CFÝ3<f�?Iã=ERf#S3f CFO.?(ä!YW?BH�?BHdC1<�H`H@?¹Y{?IH�Y�L Ò <{O�?IH@M ü�ü CFÝ`<�?IQd<�HZC�� A�OF<~ADLdS`O1Y�<Bå ö Ô¯Õ�<
]XL=LBe�?(C�<��ZS3?ICFERLBHÓó¹Õ�<�AF<�<CFÝ@?(C¡ ü q ü�ü å é Ý`<�HKEXÔ�C1Ý`<�?IQd<�HZC�� A$OF<~ADLdS`O.Y�<ERA$H`LBC�>`ERQ
<�H`LdS`QBÝ�CFL£O1<{Y�<{E Ò <�?IHK?IHZCF<{H`H3?9LIÔ/E|C.A5L(Õ5H�UNÝ`<�Õ5ER]X]�CFO1×�CFL£f£<�O1QB<då

³�%¤$ ¶ +ø7W´
é Ý`<�O1<�?IO1<�AD< Ò <�O.?I]�Õ$?m×NA$Ý`L(Õ ?BHÓ?IQB<{HZC5Y{?IHKO.?IEGAD<CFL£C1Ý`<#[\<{?BMKADC1?ICF<Bå é Ý`<¶a3O.ApC\?BH3M
f9LdOF<9ApC1O1?BEXQdÝZCDÖ�ÔÞLBO1Õ�?BO1M�ERAWÕ5Ý`<{HÛCFÝ3<9?BQB<�HZC>@<~Y�LBf£<~A\Ý`<~?BMÓ>=×KÝ`EGAL(Õ5H´MN<{Y�ERAFERLBH�å ö H
CFÝ`EGA£Y�?BAF<BU¯CFÝ`<�H`<{QBLIC1ER?ICFERLBH3A#Õ5E|C1ÝáLBCFÝ`<{O9[\LB]RLBH3A�ÔÚ?IER]X<~M°ERH°CFÝ3<¼f£<�O1QBERH`Q»;=C1?(C1<ºØµAD<{<
ð`åsõBÜ²å
^�H3LICFÝ3<�O9Õ�?m×�EGA�C1L´>_<{Y�Ldf£<�?º[�LB]RLBHáÝ`<{?dM >=×¸·�Ldf£f£?BH3M:å ö H C1Ý`ERA£Y{?BAF<!CFÝ3<
?BY²C1S3?I]/[�Ld]XLdHÓÝ`<{?dMÓERA\QBLdEXH`Q!CFL�Y.Ý@?IH`Qd<�Ý`ERAADC1?(C1<#?IH@MÓH`<�<~M`A5C1L¼QdE Ò <�S â Ý`EGA�O1LB]R<�C1L
LICFÝ3<�O£?IQB<{HZC{å é Ý3ERA9?IQd<�HZC#>_<{Y�Ldf£<{A#CFÝ`<�OF< â O1<{AF<�HZC1?ICFE Ò <�LIÔ\?B]X]�CFÝ3<�LBCFÝ`<{O1A#Õ5E|C1Ý°CFÝ3<
<�ã=CF<{OFERLBO5Õ�LBO1]RM�å`[�<�EGA$CFÝ3<�HÛ?I>3]X<CFL!C1?Ied<¶<�H`QZ?IQB<{f£<�HZC1A$Õ5EXCFÝÓLBCFÝ`<{O�?IQB<{HZC1A�CFÝ@?(C\Õ5ER]X]
>@<{H`<�a`C5C1Ý`<�[�Ld]XLdH�?dA5?£Õ5Ý`LB]R<Bå
;=< Ò <�O.?I]�Y�LBH3M`E|C1EXLdHßY�LdS`]GM ]X<~?BMß?IHß?BQB<{HdC¹CFLº]X<~? Ò <¼Ý3ERA9O1LB]R<�?BA9?´CFÝ`<�Ý`<{?dM°LBÔ\?

[�LB]RLBH¯ò�ØDê~Ü é Ý`<�?BQB<{HdC¹a3H`EGADÝ3<{M°Ý3ERA#C1?dADe ?IH@MáY�Ldf£f£?BH3M`A9?´Y�L(Õ�LdOFed<�O�C1LÛC1?BeB<�Ý`ERA
â ]R?dY�<#?dA5C1Ý`<#[�<~?BMKLBÔ�CFÝ`<#[\LB]RLBH�å é Ý`<#H3<�Õ Ý`<{?dMKERA\H`L(Õ ÔÞOF<{<�CFL!C1?Ied<#?IH=×KMN<{Y�ERAFERLBH
?BY�Y�LBO.MNERH`Q£CFÝ`<£Y�Ldf£f9LdHÓQBLZ?I]GA�å/ØµóBÜ é Ý`<¹?BQB<{HdC â <{ODÔÞLdOFf£ERH`Q!C1Ý`<#Ý`<~?BMÓO1LB]R<�Ý3?dA\>_<�<{H
Y.Ý`LdAF<�H C1Lº>_<�CFÝ`<�Ý`<{?dM°LBÔW?ÛH`<{Õ Ý`Ld]XLdH�å ö H°CFÝ3ERA£Y�?dAD<dU�Ý3ERA¹ÔÞLBO1f£<�O£[�Ld]XLdH°Õ5EX]R]5>_<
?BM`MN<~MK?BA5? â ?IOFC5LIÔ/CFÝ`<�H3<�Õ [\LB]RLBHKÝ`<¶EGA5OF< â O1<{AF<�HZCFERH`Q3å é Ý`<�H3<�Õ M`<{AFEXQdH`<{MK[�<~?BM�ERA
Y�LBH@MNE|C1EXLdH`<{MÛEXHÛÝ3ERA¶?BY�CFERLBH3A{U@?dA\Ý3<#f#S@ApC>@<~Y�LBf£<9? â ?BODCLIÔ�CFÝ3<#H`<{Õ ÔÞLBO1f£<{MÛ[\LB]RLBH
EXH�CFÝ3<�Ý`ERQBÝ`<{O5]X< Ò <�]�?BA5MN<~AFY�OFER>@<~M:å¯ØµðdÜ é Ý`<�?BQB<�HZC5Ý3?dA5H`L£f£LBO1<�Y�LBf£f£LBH�QBLZ?I]GA$Õ5E|C1Ý
CFÝ`<�O1<{ADC5LIÔ/CFÝ`<�?BQB<�HZC.A�?BH3M�H`<�<~M`A$CFL£]R<{? Ò <\C1Ý`<�Ý`LB]RLBH�CFL!AF<{?BO1Y.Ý�H`<�Õ Y�LBÖ�Õ�LBO1eB<{O1A{å
ö HáC1Ý`<Û?BM`? â CFE Ò <�f£<{AFÝ â OFLd>`]R<�fKU®?IH ?IQd<�HZC¹C1Ý3?(C â <�OFÔÞLBO1f�A¹CFÝ`<ÓÝ`<~?BMßOFLd]X<KÕ5ER]X]

>@<!O1<{A â LBH3AFEX>3]X<£C1LÛOF<~A â <{Y�C�CFÝ3<¼Y�LdH3ApC1O1?BEXHZC.A�LIÔ�?Kf£<{AFÝ�å�[\<¼Õ5ER]X]�>@<¼OF< â OF<~AD<{HZCFERH`QÓ?



â LZAFAFEX>3]X<�f£<{AFÝKEXHKC1Ý`<#AF×NApC1<�fKU3?IH@M�Õ5ER]R]�?BY{Y�< â C�LBO�O1<�ÔÞS@AD<�LBCFÝ`<{O�?IQB<{HZC�� A5OF<��ZS`<{ADC1A�C1L
ÔÞS3ADERLBHÓ?dY�Y�LdO1M`EXH`Q#CFÝ`<�Y�LBH3ADCFO.?IERHZC1A{å
^�]XCFÝ`LdS`QBÝ�?I]R]®Ý`<~?BM`A¶O1< â O1<{AF<�HZC â LZAFAFER>`]X<£f£<{AFÝ`<~A¶EXH»CFÝ3<!AD×NADCF<�fKU¯?K[\LB]RLBH�[�<{?dM

Y�?IH»MN<{Y�ERM`<#C1L�]R<{? Ò <�Ý`EGA¶OFLd]X<¹E|ÔpU:?(Ô�C1<�OCFO1×=EXH3Q!CFL�ERf â OFL Ò <�CFÝ3<9[\LB]RLBH�� A¶AF?ICFEGApÔÚ?dY²CFERLBH¯U
CFÝ`<ÛA1?(C1ERADÔÚ?BY�CFERLBHüERA�ERH3AFSNä!Y�ER<�HZC�CFL�O1<�f�?IERH ?BA!?�[�Ld]XLdH�å ö H LBO.MN<�O£C1L�EXf â O1L Ò <�CFÝ3<
[�LB]RLBH"� A9AF?ICFEGApÔÚ?dY²C1EXLdH�U¯Õ5ER]X]5?dY�Y�< â C¹H3<�Õ?BQB<�HZC.A�CFLºEXH@Y�O1<{?BAF<�C1Ý`<�[\LB]RLBHáY�L Ò <{OF<~M�OF<�Ö
ADLdS`O1Y�<BUdLBO�Õ5ER]R]_Y�LBf£f�?IH3M£f£<�f¹>@<{O�?BQB<{HdC.A�C1L#]R<{? Ò <$C1Ý`<W[\LB]RLBH!EXÔ:CFÝ3<�×�MNLBH"� C�OF<~A â <{Y�C
CFÝ`<�QB<�Ldf£<�CFO1EGY�?I]IY�LBH3ADCFO.?IERHZC1A:LdO¯EXÔ=CFÝ`<�Y�L Ò <{OF<~M\O1<{AFLBS3O1Y�<�Ý3?BA¯<�ã`Y�<{<{MN<~MCFÝ`<®f�?Iã=ERf#S3f�å

³�%E³ ¹�7:0�/
÷WH3Y�<¼?BHá^�Qd<�HZC¹Õ$?BA#?BY�Y�< â C1<{M ERHá?º[�LB]RLBH¯U¯Ý`EGA¹?BSNCFLdH`LBf¹×´EGA#O1<{M`S3Y�<~M >@<~Y�?BS3AD<¼LIÔ
Ý`ERA�LB>3]XERQd?ICFERLBH3A�Õ5EXCFÝ!CFÝ`<[�LB]RLBH¯å ö H�C1Ý`ERA�ADC1?(C1<BUBCFÝ`<?IQB<{HZC�Y�?BH�OF<~Y�<�E Ò <\OF<��dS3<{ADC1A
ÔÞO1LBf
LICFÝ3<�O�f£<{f#>_<�O.A®LIÔ:C1Ý`<\Ý3LB]RLBH�UZ?IH3M6·�Ldf9f�?BH3M`A�ÔÞO1LBf CFÝ3<W[�Ld]XLdH�� A®Ý`<~?BM:åW·�LBf£f�?IH3M3A
?IH3MüJ5<��ZS`<~ApC.A!?IO1<�CFO1<{?(C1<{M MNEXà_<{OF<{HZCF]R×Bå ö H >@LBCFÝçY�?dAD<~A�U®?»f£<�f¹>@<{O~ØµAD<{H3MN<{O.Ü¹LIÔCFÝ3<
[�LB]RLBH�ERA5M`<�f�?IH3M`EXH`Q�?9AD<{O Ò EGY�< â O1L Ò EGMN<~M!>=×�LIC1Ý`<�O�?BQB<�HZC�ØÞO1<{Y�<�E Ò <�O²Ü�ºIå`[�L(Õ�< Ò <{O{UdCFÝ3<
Ý`<{?dM¼Y�?BH!<�EXCFÝ3<�O$f�?IeB<?�O1<��ZS`<~ApC$LBO$?#Y�LBf£f�?IH3M�»WCFL9?#f£<{f#>_<�O$LIÔ�Ý`EGA�Ý`LB]RLBH¯åW·�Ldf9Ö
f£?BH3M`A�ADÝ`LdS`]GM�>@<�S3AF<{M¶LBH3]X×WÔÞLBO¯CFERf9<�Ö�Y�OFEXCFEGY�?B]dMN<{f�?IH3M`A�?IH3M�CFL�<�ã=<~Y�SNC1<�<{H`Qd?BQB<�f£<{HdC.A
LIÔ
CFÝ`<9[�Ld]XLdH�¼�Õ5EXCFÝÛ<�ãZC1<�O1H3?I]�?IQB<{HZC1A{å ö Ô�?�Ý`Ld]XLdHNÖ â ?IOFC�H`<�<~M`A\?!AF<�O Ò ERY�< â O1L Ò EGMN<~M�>=×
?IH`LBCFÝ`<{O�f£<�f#>_<�O�CFL!<�ã=<~Y�SNC1<�?9CFERf£<�ÖqY�O1E|C1ERY{?I]:C.?BAFe_U3Ý`<�f#S@ApC\O1<��ZS`<~ApC5C1Ý`EGA\AF<�O Ò EGY�<C1L
CFÝ`<�[\<{?BM�UNÕ5Ý`L�Õ5EX]R]�CFÝ3<�HÛAF<�H3M�?£Y�LBf£f�?IH@M!C1L£CFÝ`<�AF<�O Ò ERY�< â O1L Ò ERM`<�O~å
^\A5f£<�HZC1EXLdH`<{MK>_<�ÔÞLdOF<dU3Ý`<~?BM`A�?BOF<¶C1Ý`<�LdH`]X×¼CFÝ3?ICWY�?BHÛAD<{H3M½��� � � ���?�	D#CFL!LBCFÝ`<{O

?IQB<{HZC1A$?IH3M�U3?BA5?BHZ×¼LICFÝ3<�O5f£<�f¹>@<{O5LIÔ¯C1Ý`<�[�Ld]XLdH�U3Y{?IHK?I]GADL£AD<{H3M�OF<��ZS`<{ADC1A{å
é Ý`<�¾���¿ � ��D���D�?IO1<\ADERf â ]R<\MN<�f�?BH3M`A�C1L¹?BH!?IQB<{HZC®ÔÞLBO�Ý`ERA�AD<{O Ò EGY�<~A�å é Ý3<W?IQd<�HZC�Y�?BH

CFÝ`<{H°?IH3?B]X×=T�<9C1Ý`<!MN<�f�?BH3M ?IH3M�?dY�Y�< â C�LBO�O1<�ÔÞS@AD<�EXC{å é Ý`<!Y�O1E|C1<�O1ER?�LBÔ�C1Ý`ERA¹MN<{Y�ERAFERLBH
ERA â O1LB>`]R<�f9ÖqMN< â <�H@MN<�HZC?BH3MÓC1Ý`<�O1<£?IO1<#H`L�QB<{H`<�O.?I]�OFS`]R<{A{åµ��� � � ���?�	D²U:LdHÓCFÝ`<£LBCFÝ`<{O
Ý3?IH3M�Um?BOF<�?BY�CFS3?B]dLdO1MN<{O1A�CFLWCFÝ`<$?IQd<�HZC{U{CFÝ@?(C
Ý`<�Y{?IH�H3LIC
OF<�ÔÞS3AD<�?IH3M¹ADÝ3LBS`]GM�>_<�C1OF<~?(CF<~M
>@<�ÔÞLBO1<¶?BH=×!OF<��ZS`<{ADC{å
^\AWCFÝ`<�Ý3<{?BMº?BY�C1A¶?BAC1Ý`<£OF< â OF<~AD<{HZC1?(C1E Ò <#LBÔ�?I]R]
CFÝ`<�?BQB<�HZC.AWERHºCFÝ`<�[�Ld]XLdH�U�Ý`<£ERA

EXHÓC1E|C1]X<#CFL!<{H`Qd?BQB<¶C1Ý`<¹[\LB]RLBHÓERHÛH`<�Õ ?dY²CFE Ò E|C1EX<~AQÀBå ö HÓLdO1M`<�O5C1L â O1L Ò ERMN<¶C1Ý`<¹[\<{?dMKLIÔ
?KQBO1LBS â LIÔ5AD<{O Ò EGY�<~AWÝ3<¼Y�?BH»Y�LBS`HZC�LBHçØµAD<{<!AD<{O Ò EGY�<�?I]R]XLNY{?(CFERLBH¯U�AD<~Y²CFERLBH�ð`å ìdÜ�U¯?BA�?BH
?IQB<{HZC/ôpLdEXH@A�CFÝ`<�[\LB]RLBH�U=C1Ý`<�Ý`<{?dM¼Õ5ER]R]¯?I]R]XLNY{?(CF<�?9QBO1LBS â LIÔ�AF<�O Ò EGY�<~A�å
é Ý`<{AF<®?I]R]XLNY{?(CF<~M¶AD<{O Ò EGY�<{A¯Y�?IH�>_<®S3AF<{M¶>=×WCFÝ`<�Ý`<{?dMCFL\Y�LBf â ]R<�CF<�?�C1?BAFe�å{^\]|C1Ý`LBS`QdÝ
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