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TUMGÚ�R�àpLNÝ)ÚwTUDNM�éyTa@ RN@UéyÚwBKR%ä[R3BKLµãITÙDGßEà�Dyæ�Ú�BER3ÜwR ÜnÚwà�ßKÝ5Ú�ßEàwR�OYÜnHÊÜnÚwR�è�Ü�T©Ü0SGTÙãGR�MYäIH�Ú�à�LNMKÜwT�Ú�TÙDGMKÜ-è�LNOÊR
DyæASNà�DNßEF[Ü�DNæAÜwßEäKÜwHÊÜeÚ�R�è Ú�à�LNMKÜwT�Ú�TÙDGMKÜ�éµá=BER3àwRjR�LNÝpB�R3ØÙR3èYR�MtÚ�LNàwH2TUMtÚwR3à�LGÝ5ÚwTUDNM/Dyæ�L>ÜwßEäKÜwHÊÜeÚ�R�è T©Ü
è�L�ÚpÝpBER3O,äIH�DGMER=DyæzLyMEDNÚwBER3à0ÜnßKäKÜnHÊÜnÚwR3è�@ ê ßEàwÚwBKR�à�è,DGàwRGéµÚwBER%Ý�DNMKÜwT©OÊR�à�R3OYÜnÚwà�ßKÝ5Ú�ßEàwR�OYÜnHÊÜnÚwR�è�Ü
Lyà�R�Ý)ØUDGÜwR3OzéÊTa@ RN@UéIÚwBER3H'BKLµãGR>MKD,TUMtÚwR3à�LGÝ5ÚwTUDNM�á=T�Ú�B�ÚwBER�R�þIÚwR�à�MKLNØAáÛDNà�Ø©Oz@

î ÜeÚ�àwß[Ý5ÚwßKàwR�O�ÜwHÊÜeÚ�R�è�T©ÜjãITUÜwßKLNØÙØUH¿FEà�R3ÜwR�MtÚwR�O'äIHN²
ï·T®ð2L´³Cµ�¶>·j¸�¹�·oº » ¸$¼ á=BET©ÝpBâT©Ü/L *"6	(>½;¾	# � �	)%46	(L3	%4�$¾ � �1� ÜnBED�á=TUMES(Ú�BER �w#���� � �,��$�±� ï TÙMúÚwBER
¿ 61(�½=¾�# � �15%461( ðYLyMKOâÚwBER3TÙàYÚeHIFAR3Ü(ï·ÚwBER(ÜwF[R�Ý)TÙë[Ý�LyÚwTUDNMKÜYDNæ
LyØUØjÚwBEDtÜnR�ÚeHIF[R�Ü�Lyà�R�SGTÙãGR�M½ÜnR3FKL�ç
àpL�ÚwR3ØÙHEð)é�LNÝ3Ý)DGè,F[LyMETUR3O»äIH»L *,6>6,�f� � �15%461(À3	%4�$¾ � �1� ÜnBED�á=TUMES�Ú�BER *,6�6"��� � �	)%46	(f� LyèYDNMES<ÚwBER
ÜwßEäKÜwHIÜnÚwR3è�Ü(ï·R3LGÝpB½Ý�DIDNFAR�àpL�ÚwTUDNMùTUÜYSGTÙãGR�M½äIH¹ÚwBER<ÜwHIMKÝpBEà�DNMETsr�R�OâR�þIR�Ý)ßÊÚ�TÙDGMùDNæ
R3ØÙR3è,R3MtÚ�Lyà�H
TUMGÚ�R�àpLNÝ)ÚwTUDNMKÜ3éÊÜwLµH q ��Á©ð)@

...

System Name

Configuration
Syst

Syst

1

r ?CDNMEëKSNßEàpL�Ú�TÙDGM � TULNSNàpLyè
Id : Syst

EI ... EI
1 k1 Syst Id :k

1 n?CDtDGF[R3à�LyÚwTUDNM � T©LySGà�LNè
ï·TUTUT©ð L�ÂWÃ�·ÄÃ±º » ¸$¼ á=BET©ÝpB(FEßÊÚpÜ=Ú�DNSNR�ÚwBER3à=ÚwBKR/ÜwF[R�Ý)TÙë[Ý�LyÚwTUDNMKÜ=DNæ0LyØUØ 3��	��Å�w � #�*�5# � ��� Ú�BKL�Ú
LNàwR
FKLNànÚpÜjDyæsÚ�BER2ÜwHIÜnÚwR3è LNMKO'DNæ�TÙÚ�Ü=ÜwßEäKÜwHÊÜeÚ�R�è�Ü3@

üsD�ÜwF[R�Ý)TÙæ·H�ÚwBKR�àwR�ÞGßKTÙà�R�èYR�MtÚpÜ¢DGM�LYÜwDyæ®ÚeájLyà�RÆ
IHÊÜnÚwR�è T�Ú=T©Ü=ÜnßÊå¿Ý�TÙR3MGÚjÚ�DYÜwFAR3Ý)TÙæ·H'LYÜnÚwà�ßKÝ5ç
ÚwßKàwR�O�OÊHIMKLNèYTUÝ�ÜwHÊÜeÚ�R�è�ézá=BEDGÜwR�ÜnßKäKÜnHÊÜnÚwR3èYÜ�LNàwR,Ú�BER�
IHÊÜeÚ�R�è TÙÚ�ÜwR�ØÙæ=LyMKO»LyØUØ-ÚwBKDGÜwR,R3MtÚwTÙÚwTUR3Ü
TUMGÚ�R�àpLNÝ)ÚwTUMES�á=T�Ú�B¹T�Ú�ï�Ý)DGMGÚ�R)þIÚ�R3MGÚ�T�Ú�TÙR�Ü�ð)@�üjBER¿ÜwFAR3Ý)TÙë[Ý3L�ÚwTUDNM»DNæÛÚ�BER+
IHÊÜnÚwR3è á=TUØÙØCä[R�Ú�BER¿à�R)ç
ÞtßETUàwR3è,R3MtÚ�Ü3é�á=BKR�à�R3LNÜ�Ú�BER=ÜnFAR3Ý�T�ë[Ý3L�Ú�TÙDGMKÜ�DyæKÚ�BER=Ý)DGMGÚ�R)þIÚ-R�MtÚwTÙÚwTUR3Ü-á=TUØÙØEÜwBED�á¹Ú�BER=LNÜ�ÜnßKè,FEÚwTUDNMKÜ
è�LNOÊR�äIH¿Ú�BER±
IHÊÜnÚwR�è DNM�ÚwBER2Ý�DNMtÚwR�þIÚjR3MtÚwTÙÚwTUR3Ü3@

Ç ÈN`�[ÊÉb[zÐf`%Ò=ÓËapÒ0ÑdÌ ÖjÍÎ`HÏ�ÐúÔ�TÑVwÖxÐ	XÒcL[|ejÔ
ÖeÑf[|SÓ[sÏCÐfÔ

× R�FEà�R3ÜwR�MtÚ�TÙM ÚwBET©Ü�ÜwR3Ý)ÚwTUDNM DNßEà�è,R�ÚwBEDÊO æ·DNà�FEà�DIOEßKÝ)TUMESúR3MEBKLNMKÝ)R�O àwR�ÞtßETÙà�R�èYR3MGÚpÜ�@Î�]Ú�T©Ü
DNà�SGLNMETsr�R3O�TUM<ëKãGR2ÚpLNÜwìIÜ3é�LyMKO(áÛDNà�ìÊÜ=DNMøßKÜnR,Ý�LGÜnR/äKLNÜwR3O(à�R3ÞtßETUà�R�èYR�MtÚ�Ü á=BETUØÙR,OÊR�ãGR�ØUDNFETUMES�L
Ý)DGèYFKLyMETUDNM ê DGàwè�LNØÙØUH'P>àwDGßEMKOÊR�O�ÜnFAR3Ý�T�ë[Ý3L�Ú�TÙDGM�éÊá=BET©ÝpB�à�R3ÜwßEØÙÚ�ÜjTUM�TUèYFEà�D�ãNR3O�à�R3ÞtßETUàwR3è,R3MtÚ�Ü3@

Õ ���AÖ.× P>TUãNR�ÚwBKR(ßKÜnR<Ý3LNÜwR(äKLNÜwR3Oùà�R3ÞtßETUàwR3è,R3MtÚ�ÜYDNM½Ú�BERN
IHÊÜnÚwR�è æ·DNØUØÙD�á=TUMES9ÚwBKR<èYR)ÚwBKDIO
FEà�DNFADGÜwR3O'ätH8
�@�
IR3MKOELNØÙØ�LNMKO�î2@�
tÚ�àwDGBEèYR�TUR�àjTUM»óÙô$JNöa@



Õ ���AÖ'Ø ê TÙMKO�DNßEÚjá=BKTUÝpB�Lyà�R Ú�BER�R)þIÚwR3àwMKLNØ[R3MtÚwTÙÚwTUR3ÜjFEØ©LµHITÙMES/ÚwBKR
à�DNØUR3ÜjÝ)DGàwà�R3ÜwFADNMKOÊTUMES�Ú�D,ÚwBER
ã�Lyà�TÙDGßKÜ-LNÝ)ÚwDNàpÜ=ï *,6	(���AÙ¬;�$(�5%t5%4�w� ð-LNMKO,OÊR)Ú�R�à�è,TUMERjÚ�BER�TUà�ÚeHIF[R�Ü�@GîÛÚ�ÚwBET©Ü�FADNTUMGÚ�áÛR%Ý�LNM,OÊàpLµáùL
ëKàpÜeÚÛãNR3à�ÜwTÙDGM�DyæzÚ�BERh³vµf¶�·j¸w¹�·Wº » ¸�¼ ï�ÜnR3R R�M[O¿Dyæ�FKàwR3ãtTUDNß[Ü¢ÜwR3Ý5Ú�TÙDGM[ð5éIäIH�OÊR�FKTUÝ)ÚwTUMES2Ú�BERo
ÊHIÜnÚwR3è
LyM[O¿Ú�BER>æ·DNßEMKO�Ý)DGMtÚwR)þIÚ=R�MtÚ�T�Ú�TÙR�ÜÛÚwDNSGR)Ú�BER�àjá=TÙÚwB�ÚwBER3TÙàjÚeHIFAR3Ü>pIÚwBER�Ý)DIDGF[R3à�LyÚwTUDNM�OETULNSNàpLyè�á=TÙØUØ
BKLµãGR
DGMEØÙH�LyàpÝ�ÜjÝ)DGMEMER�Ý5ÚwTUMES,ÚwBKR±
IHÊÜeÚ�R�è á=TÙÚwB�Ú�BER2Ý)DGMGÚ�R)þIÚ=R�MtÚwTÙÚwTUR3Ü3@

Õ ���AÖ�Ú E H2R�þELyèYTÙMKTÙMES>Ú�BER=ßKÜwR%Ý�LNÜwRjOÊR3Ü�Ý)à�TÙFEÚwTUDNMKÜ3é�DNMER=Lyæ®ÚwR�à-Ú�BER=DyÚ�BER�à�é�ØUDtDGì�æ·DNà �$���$�'�$(��� � �
%t(��� � ��*$)%46	(f� LNMKO �w��	��H6����$� � /1� � � DyæIÚwBKRÎ
IHÊÜeÚ�R�è8p)Ú�BER�æ·DGàwèYR�à�ÜnBEDGßEØ©O�è,DÊOÊR3ØyÚ�BER0TUMGÚ�R�àpLNÝ)ÚwTUDNMKÜ
äAR)ÚeáÛR�R�M9Ú�BERÅ
IHÊÜeÚ�R�è LyMKOøÚwBER�LNÝ5Ú�DNàpÜ�LyFEFAR3LNàwTUMES�TÙM»Ú�BER�ßKÜwRYÝ3LNÜwR�ÜwÝ�R�MKLNàwTUDGÜ3é�á=BER�à�R3LGÜ>ÚwBER
Ø©L�ÚnÚ�R�à2ÜwBEDNßKØUO�èYDIOER�Ø�TUMÊæ·DNà�è�L�ÚwTUDNM9à�R3Ý)DGà�OER3O<TUM�ÚwBERÅ
IHÊÜnÚwR3è R)þELyèYTUMER3O�DNà�ßEF�OELyÚwR3O9TUM9ÚwBER
ßKÜwR/Ý3LNÜwR/Ü�Ý)R�M[Lyà�TÙDtÜ�@ E DNÚwB<DNæ0ÚwBKR�è ÜwBEDNßEØ©O(äAR,OER�FET©Ý5Ú�R3O<TUM<Ú�BER,ãtT©ÜwßKLyØ�FEà�R3ÜwR�MtÚ�LyÚwTUDNM(Dyæ¢ÚwBER

IHÊÜnÚwR�è ÜwF[R�Ý)TÙë[Ý�LyÚwTUDNM ï®Ú�DNSNR�ÚwBER3à2á=TÙÚwB¹Ú�BER�ÚeHIF[R'DyæjÚwBER3TÙà/Lyà�SNßEèYR�MtÚpÜ2LyMKOAûµDNà�à�R3ÜwßEØÙÚ�ÜpðwpsÚwBER
R�ØUR�èYR3MGÚpLyà�H�TUMtÚwR3à�LGÝ5ÚwTUDNM[Ü/ÜwBEDNßKØUOâLNØUÜwD<äAR�à�R�FADNàwÚwR�O¹TUMâÚwBKR *,6�6"��� � �	)%46	(À31%4�>¾ � �	� Ú�D�ÜwBED�á
á=BET©ÝpB�Ý�DNMtÚwR�þIÚ%R�MtÚwTÙÚwTUR3Ü=LNàwR>Ú�LNìITÙMESYFKLNànÚ=TUM�ÚwBKLyÚ%TÙMtÚwR3à�LGÝ5Ú�TÙDGMKÜ�@
�xM�ÚwBKR0èYR3LyMtÚ�TÙèYR0FEßEÚ�TUM�ÚwBER�ÂWÃ�·ÄÃÎº » ¸$¼9LyMIH�OEL�ÚpL=ÜeÚ�àwß[Ý5ÚwßKàwR�Ú�BKL�Ú�TUÜsßKÜnR�O�LNÜ�LNM2Lyà�SNßEèYR3MGÚ

DNà-L%à�R3ÜwßEØÙÚ�äIH2L%æ·DNßEMKO�R�ØUR�èYR�MtÚpLyà�H>TUMtÚwR3à�LGÝ5ÚwTUDNM�DNà-ÜeÚpL�ÚwRÛDNä[ÜnR3àwãGR�à�@3üjBERjLNÜ�ÜnDÊÝ�TULyÚwTUDNM�äAR)ÚeáÛR�R�M
ßKÜwR�Ý�LNÜwR3Ü=LNMKO'ÚwBER�R3ØÙR3è,R3MtÚ�Lyà�H¿TUMtÚwR�àpLNÝ)ÚwTUDNMKÜjLNMKO�ÜeÚpL�ÚwR�DGäKÜnR3àwãGR�àpÜ¢à�R�Ø©L�Ú�R3O'ÚwD�TÙÚ�ï·Ta@ RG@ÙéKá=BETUÝpB
Lyà�R,MER�R�OÊR3OøÚwD(OÊR�ÜwÝ�àwTUä[RYTÙÚpð>ÜwBEDNßEØ©O�ä[R�à�R3Ý�DNàpOÊR3Oz@ � ßEàwTUMES�ÚwBKTUÜ>ÚpLNÜwìAézTÙÚ�TUÜ�FADGÜ�ÜwTÙäEØUR,ÚwD�ëKMKO
(��$ÛÒ��(�)%t5%4��� TUMtÚwR�àpLNÝ)ÚwTUMES9á=T�Ú�BùÚ�BER�
IHÊÜnÚwR�è ÚwBKLyÚ¿OÊD»MEDyÚ'Ý�DNà�àwR�ÜnFADNMKOâÚwD¹LyØUà�R3LNOEH¹ìtMKD�á=M
LNÝ)ÚwDGà�Ü>pAÚwBER3H�ÜwBEDNßEØ©O�ä[R¿LGOEOÊR3O�Ú�D�Ú�BER+³vµf¶�·j¸w¹�·�º » ¸$¼>é�Ú�DNSNR�ÚwBER3à�á=T�Ú�B9ÚwBER3TÙà�ÜwFAR3Ý)TÙë[Ý3L�ÚwTUDNM[Ü�@
× BER3MER�ãGR�à�éyÚwBKR�à�R
Lyà�R%à�R�ØUR�ã�LyMtÚjLNÜ�ÜnßEèYFÊÚ�TÙDGMKÜ0DGM�ÚwBKR
Ý)DGMtÚwR)þIÚÛR�MtÚwTÙÚwTUR3Ü¢ÚwBER3H�ÜnBEDGßEØ©O�ä[R
è�LNOÊR
R)þÊFEØUT©Ý)TÙÚCäIH/SGTÙãITUMES�Ú�BER�TUà ê DNà�èYLNØÙØUH�P>àwDGßEMKOÊR�O�ÜnFAR3Ý�T�ë[Ý3L�Ú�TÙDGM<ï®ÚwBKR�H�Lyà�RWleßKÜnÚÛÜwTÙèYFEØUR OÊHIMKLNèYTUÝ
ÜwHIÜnÚwR3è�Ü�ð)@

Õ ���AÖ0Ü ê TUMKO�LyØUØzÚwBER�FKàwDGF[R3ànÚ�TÙR�ÜÛLNä[DGßÊÚ=ÚwBKR±
IHÊÜeÚ�R�è æ·DGØÙØUD�á=TÙMKS,DGßEàjÚ�LNäEØUR3LyßEç�ëKØUØUTÙMESYèYR)Ú�BEDÊOz@
× BER3M�ë[ØÙØUTÙMKS<L(Ý)R�ØUØ�à�R�Ø©L�ÚwR�O�ÚwD(ÜnDGèYRYÝ�DNMKÜnÚwTÙÚwßKR�MtÚ�æ·R3LyÚwßEà�R3Ü¿ï R�ØUR�èYR�MtÚpLyà�H<TÙMtÚ�R�àpLNÝ5Ú�TÙDGMKÜ�LyMKO
ÜnÚ�L�Ú�R2DNä[ÜnR3àwãGR�àpÜ�ð)éIÚwBER,OÊR3Ü�Ý)à�TÙFEÚwTUDNMKÜ=DNæ-ÚwBER,LNÜ�ÜnDÊÝ)T©L�Ú�R3O�ßKÜwR�Ý�LGÜnR�Ü%ÜwBEDNßEØ©O�äAR�R)þELNè,TUMER�O(LNÜ L
ÜwDNßEàpÝ)R2DNæ0TÙM[ÜnFETUàpL�ÚwTUDNMs@ � ßEàwTUMES'ÚwBET©Ü%ÚpLNÜwì�éKFEà�DNäKLNäEØUHNéKMKR�á ÜnÚ�L�Ú�R�DGäKÜnR3àwãGR�àpÜ%LyM[O(OEL�ÚpL'ÜnÚwà�ßKÝ5ç
ÚwßKàwR�Ü-á=TÙØUØÊä[R%LGOEOÊR�OzéyLyMKO/FAR�à�BKLyFKÜ�Ú�BER=FKLyàpLyèYR�ÚwR�àpÜ�DyæKÚ�BER=R)þÊT©ÜeÚ�TÙMKS
R3ØÙR3è,R3MtÚ�Lyà�H�TUMGÚ�R�àpLNÝ)ÚwTUDNMKÜ
LyM[O�ÜnÚ�LyÚwR�DNä[ÜnR3àwãGR�àpÜ¢è�LµH¿äAR�èYDIOET�ëKR�Oz@

Õ ���AÖ�ÝL� ßEà�TÙMES�Ú�BERYÚ�LGÜnìÊÜo��LyMKONJ�èYLNMIH !�#����w)%46	(f� LyäADNßÊÚ�ÚwBKRÅ
IHÊÜeÚ�R�è á=TUØÙØCLyà�TUÜwRNé�è�LyMIH
LNÜwFAR3Ý5ÚpÜ�DNætÚ�BERÎ
IHÊÜnÚwR3è Ú�BKL�Ú�MER�R�O>ÚwD äAR0TUMIãNR3ÜnÚwTUSGLyÚwR�O
á=TUØUØNäAR¢BETUSNBEØUTUSNBtÚwR�Ozé3LNMKO�è�LyMIH>LGÜnFAR3Ý)Ú�Ü
DyæsÚwBERh
IHÊÜeÚ�R�è FEà�R3Ý�TUÜwR�ØUH¿OÊR�ÜwÝ�àwTUä[R�O�äIHYÚwBER�ßKÜwR
Ý3LNÜwR3ÜCá=TÙØUØzäAR æ·DGßEMKO¿MKDyÚ=Ý)DNMIãITUMKÝ)TUMESK@IüjBER�ÜnR
FADNTUMGÚpÜ,èYLµH¹äAR(ÜnR�ÚnÚ�ØÙR�O¹æ·DNØUØUD�á=TÙMESøÚwBER�ßKÜwßKLNØÛájLµHÊÜ�é�RN@ SK@Ué-äIH¹TÙMtÚwR3à�LGÝ5Ú�TÙMES�á=T�Ú�BúÚ�BER(Ý)ØUTÙR3MtÚ3é
TÙæÛLµã�LyTUØULNäEØURNé�äIH<OÊDNTUMES�èYDNà�R/TUMIãNR3ÜnÚwTUSGLyÚwTUDNM<DGM<Ú�BER�LyFEFEØUT©Ý�L�Ú�TÙDGM9OEDNè�LyTUM�é�DNà�äIH(ØÙDIDGìtTUMES�L�Ú
R)þÊT©ÜeÚ�TÙMKS/ÜwTÙèYTUØULNàCÜwHIÜnÚwR3è�Ü�@IüjBER FKàwDÊOÊßKÝ�R3O ê DNà�è�LyØUØÙH�P>àwDGßEMKOÊR�O¿ÜwF[R�Ý)TÙë[Ý�LyÚwTUDNM'ÜwBEDNßKØUOYà�R�FKR�Ý5Ú
ÚwBKR±
IHÊÜeÚ�R�è á=BKR�à�R�LNØÙØ�Ú�BER3ÜwR�FADNTUMGÚpÜjBKLµãNR�äAR�R3M�ÜwR)ÚwÚwØUR3Oz@

üjBER�DGàwTUSNTUMKLNØzßKÜnR/Ý�LNÜwR�äKLGÜnR�O�à�R3ÞtßETUà�R�èYR�MtÚ
ÜwF[R�Ý)TÙë[Ý�LyÚwTUDNM(ÜwBEDNßEØ©O�ÚwBKR�M(äARÅ� �$/>%Þ�$�,3 ÜwD'LNÜ
ÚwD,äAR>Ý�DNBER3àwR3MGÚjá=TÙÚwB¿Ú�BER ê DGàwè�LyØUØUH�P>à�DNßKMKOÊR3O'DNMERG@¬�xM�SNR3MER�àpLyØAßKÜwR>Ý3LNÜwR3ÜÛLyMKOAûµDNàÛÜwÝ�R�MKLNàwTUDGÜ
è�LµH»ä[R�LNOEOER3OâDGà/à�R�èYD�ãGR3Ozé�ÜwÝ�R�MKLNàwTUDGÜ�èYLµH»äAR�èYDÊOÊTÙëKR3OùäIH¹LNOEOÊTUMESÊûµà�R�èYD�ãITÙMES<ÜnÚwR3FKÜ,DNà
äIH(è�LyìITÙMKS'èYDNà�R/FKàwR�Ý)T©ÜnR�ÚwBER,ÚwR3àwèYTUMEDNØUDNSGH�ßKÜnR�O(Ú�D�OÊR�ÜwÝ�àwTUäAR�Ú�BER�è�@C�xM<Ú�BET©Ü�áÛLµH àßf�á½�(��1�
61#&�*,61���±6Äuo6	# � �'�$tß�6>3�ÛW%t�t�=�,�h(�6	Î61(�� � ���,��5�� � �1(-3'�'6 � �o� � �w������15%4*h#&(-3�� � �,��1(-31%t(m¾Å6ju
àßf�Æ� � �,��$� � �4âá�,*$��,3�%t(��0ã=6 � ���1�t� ��ä � 6	#&(�3��,3��5���"*$% ½Î*,�	)%46	(N6ju�tß�� � �,!$#&% � �����$(�)�"å_�$#&��1�æ�$6
����6 � �H� � �,*�%Þ�$�'�1(-3'�$61#&(-3�#m�$�±*,���$���,���$�,3��5���"*$% ½Î*,�	)%46	(n6ju0tß��h�$�1��� � �,!�#&% � �$����(�4�$ç
?CØÙR�Lyà�ØÙH¿Ú�LNÜwì+M/á=TUØÙØ�äAR�FAR�àwæ·DNà�è,R�O'TUM�FKLyàpLyØUØUR�Ø�á=T�Ú�B�Ú�LGÜnìÊÜH�YLyMKO�JK@



è ÈN`�[Ê\ Ô
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ê ��g v c o i�� �Ii3b � o�o `/�3dlu o `/ce� oÛveo bx�Ê�3`tbxd � dlkldfca��ce��� o u o kl���/i3`/��`tkldl` o i�gt}�cedl�3`,b]�Nb]c o � ce�ti�c¢i3klkl�5º0b� o ���tk o ce� ` o ����ced�i�c o �)u o�v ce� o � gN�Gdl`G�%i3`I��b o klkldl`t� � ¡ �����y�Gb�d�`�ce� o¢¡ � v � � ¡-ë `t�3kld�bx� q b]ca�Nk o i3gG}�cedl��`GbÁ®�)u owv ce� o Za`�c o�v ` o c É �y¸-� o }p�����ti3`����5º0` o�v b�º�i�`�c-ce� v dlu3i3kIce� o Z�`yc owv ` o c-i3gt}wced��3`tdl`t� bxdfc o bp_Nbxgt}n�,i�bp_
o,ì ip��_yi3`t�2g ì d��K�N¸-� o dl`t`G�)u�i)ced��3`�º0dlce��ce�Gd�b�b]�Gb]c o � dlb�ce�ti�c�dlc-��gIi v i3`�c opo b � d����tk�i3} o �/i veo bx�3klu o `�c5_�2i$íyd�`G� ¡ � v i>��� veo b owv d��3gtb¢�2i v í o ce�tk�i3} o �Ë¢klkI�Ê�3c o `�ced�i3ktgtb o�v b�� ¡ ce� o b]�Nb]c o � �>gGb]cs£ v b]c o ` v ��klkIº0dfce��ce� o b]�Nb]c o �'î���`t} oCo ` v ��klk o ��ce� o �>�Ii5u o ce�kl�3�>��`�ce�%ce� o b]�Nb]c o � ¡ � v0o i�}w�2b o bxbxdl�3`[�t¸-� o `K_µce� o ��i veo i � k o ce� b o klk®_ � gN��_�� v � v �5º0b o ce� o i3gG}�cedl��`Gbi5u3i3dlk�i � k o ��`¿ce� o b]�Gb]c o �Y��ï�gtb]ce�3� o�v bj�Ii5u o } veo �Ndfcjº0dfce�'ce� o b]�Nb]c o � ce�Ii�cÛdlbjgtb o �'i3bÛb o }pg v dfc��¿��`
o i3}n�»i3`t� o u o�v � � d��K�;ï�gtb]ce�3� o�v b�}5i�`9dl`t} veo i3b o ce� o d v } veo �Gdfc � �øi3b�íydl`t��ce� o b]�Nb]c o � ce��� o � dfc�i} o�v cni3dl`�i�����gt`�c ¡Ùv ���Ìce� o d v } veo �Gdfc¢}5i v �E�Ëý}�gtb]ce��� owv ce�ti�c¢º0d�bx� o bCce�2b o klk�dl`Gdlced�i)c o b=i3`¿i�gt}�cedl�3` � �/dl` ¡ � v ��dl`t��ce� o b]�Nb]c o � � ¡ ce� o �����y�NbCce�i�gt}�cedl�3`Yº0dlce�Yce� o ��d�`Gdl�>gt� � d��Y� v dl} o i�`I� veo b owv u o � v dl} o=¡ � v ce� o �3���y�Gbp_Êce� o b]cni v cC� o�v dl�y�Y� ¡ ce� oi�gt}�cedl�3`[_si3`t��ce� o �Gg v i)cedl��`ø� ¡ ce� o i3gt}wced��3`[_ o � �N��_=ð>ñ��Gi5�Nbp��¸-� o b o klk o�v �ti3b>ce� o�v dl�3�yc
ce��}pi3`t} o kce� o i3gG}�cedl��`�i�b¢kl�3`t�2i3b0ce� o i3gt}wced��3`�ò b¢b]cni v cC�ti)c o �Ii3b0`G�3c � opo `Y�ti3bxb o �E_td®� o �l_Ice� o i3gG}�cedl��`��Ii�b0`t�3ci�k veo i��y�,b]cni v c o �K�ï�gGb]ce��� o�v b%ce�Ii)c
º0dlbx�(ce� ¡ �3klk��5º i�`<i3gG}�cedl��`(�>gGb]c%£ v b]c_ó]�3d�`(ce� o i�gt}�cedl�3`[�z^C�3c o ce�Ii)c>dfc
dlb>��`Gkf��Ê�3bxbxd � k o ce�_ó]�3d�`/i3`�i�}�cedlu o i�gt}�cedl�3`[� � `t} o i%}pgGb]ce��� o�v �Ii�b�ó]�3d�` o ��ce� o i3gG}�cedl��`[_EÁ®b É � o �2ip�
�2i>í o i� d��K_y� v �Ê��b]c¢i%� o bxbei3� o ��`2ce� o i3gG}�cedl��`�ò b � gtklk o cedl` � ��i v ��Á®uydlbxd � k o ce�%ce� o b o klk o�v i3`t�/i�k�kE}pgGb]ce��� o�v bº0�G�,i veo }pg vxveo `�cekl�Y�Ii v cedl}pdl�ti3`�cebjdl`'ce� o i�gt}�cedl��` É �KË � d��'dlbju3i3kld��¿d ¡ dfc=dlbj�)u o�v ce� o ��dl`tdl�
gt� � d��dl`G} veo � o `�c5_Êi�`I�Yd ¡ ce� o � d��G� o�v �Ii�bÛbxg¬ô�}pd o `�c ¡ gt`I�Nbp_Êd®� o �l_Êce� o }pgtb]ce�3� o�v ò bC} veo �GdfcÛº0dfce�Yce� o b]�Nb]c o �dlb�i�c-k o i�b]c0i3b��tdl���2i�b�ce� o bxgt� � ¡ i�k�kÊ� o `I�Gdl`G� � d��Gbp� ì dÙ�G� o�v b-i veo i3klkl�)º o ��ce� �Gk�i3} o ce� o d v � d��Gb�gt`�cedlkce� o i�gt}�cedl��`'}pkl��b o bp_Ai�`I�¿�tk�i3} o � d��Nb=i3} v �3bxb%i3bj�2i�`���i3gG}�cedl��`Gb%i3bÛce� o ���tk o i�b o � � `t} o i3`�i3gG}�cedl��`}�k��3b o bp_zce� o b]�Nb]c o ��}5i�k�}�gtk�i�c o b º0� o ce� o�v ce� o �tdl��� o b]c � d���� opo ceb=ce� o�veo b owv u o � v dl} o ��dlu o ` � �'ce� ob o k�k o�v _�i3`t��d ¡ bx�G_[ce� o b]�Nb]c o ��� o �Ê�3bxdlceb=ce� o �tdl��� o b]c � d���� v dl} o ��dl`NgGbÛce� o }p������dlbxbxdl��`'cni>í o ` ¡ � vce� o i3gG}�cedl��`Yb owv uNdl} o dl`�ce�
ce� o } veo �Gdfc¢� ¡ ce� o b o klk o�v Á®} veo �Ndlc¢dl`�c o�v `Ii�kKº0dfce�,ce� o b]�Nb]c o � É �¸-� o i�gt}�cedl��`/b]�Nb]c o � dlb��tdl�3�tkf�2}p��`G}pg vxveo `yc�õµ}pkld o `�ceb � d��t�Ndl`t�
i3�µi�dl`tb]c o i�}w���3ce� o�v dl`/�ti v i3klk o k®_ti3`I�2i}�k�d o `�c¢�tk�i�}pdl`t� � d��Nb0i�cC�Gdæö o�veo `�c¢i�gt}�cedl��`GbÛi�`I��d�`G} veo i�bxd�`G���tdlbÄ÷�� o�v } veo �Ndlc¢dl`,�ti v i�k�k o k®�
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798 �;: 8 � ù=<>8´ù=8@?-<>8 �;:�A[�(B ¸-� o dl`�c o `�ced��3`Y� ¡ ce� o ï�gGb]ce��� o�v dlb�ce� ¡ �3k�kl�5º½ce� o i3gG}�cedl��`K_Gº0�Gd�}n�Y�2ip�ce� o ` o uµ�3klu o dl`�ce��i3`Ydl`�c o `�cedl��`�ce� � gN��i3`Ydfc o � � �/i3gG}�cedl��`[_Gd®� o �l_�Á®b É � o �2i5�2ce� o `,}n�t���3b o ce� � d��
¡ � v i3`Ydfc o �Y�G¸-� o ï�gGb]ce��� o�v �2ip� � d���d�`,�2i3`����Gdæö o�veo `�c¢i�gt}�cedl��`GbÛi)c¢i3`�����` o ced�� o �AÁ·Ë¢k�bx�
ce� oi3}wce� v \zi v cedl}pdl�Ii�`�cÛ� o i�`tb-ce� o � o klk o�v i3`t�Yi3klkEce� o ï�gGb]ce��� o�v b-ce�ti�cCi veo óa��dl` o ��ce�>ce� o i�gt}�cedl�3` É �
C � ùED �G��F9�/�3� < �"B ï�gtb]ce��� owv
C �G:N� <>8IH-ù � ù=<>8 B ¸-� o ï�gGb]ce��� o�v �ti3b¢i3k veo i3�N�Yd�� o `�cedl£ o �2�tdl�±÷�� o�v b o k ¡ ce�
ce� o �y�Nb]c o �Y�
J � ùK8@L3M ����:N�5� L ��: 8 �G� ùN< B ï�gGb]ce��� o�v �2ip��k o i5u o ce� o i3gt}wced��3`�i3`t�/}p�3� o � i�}Aí�i3��i3dl`�k�i�c o�v ce�kl����í/i�c0ce� o � v ��� veo bxb¢� ¡ ce� o i3gt}wced��3`[_Nº0dfce�t��gNc o ö o }�c¢��`/ce� o i�gt}�cedl��`�îtdl`,ce�Gdlb¢}pi3b o _Gce� oï�gtb]ce�3� o�v dlb veop� gGd veo ��ce� óa��dl`,ce� o i3gG}�cedl��`�i��µi3dl`K�
O �mï�gtb]ce�3� o�v b o i v }n� o b ¡ � v i3`/dlc o � gt`I� o�v i3gG}�cedl��`�ÁEPRQ;S�TNU(V2W XYQ(Z É ��y�mï�gtb]ce�3� o�v0veo5� g o b]ceb¢���Nb]c o � ce� óa��dl`Yce� o i�gt}�cedl�3`Y� ¡ ce� o dfc o �Y�ðN�I�y�Nb]c o � � veo b o `�ceb¢i>uyd o ºú� ¡ ce� o i3gG}�cedl��`\[([ ce�hï�gGb]ce��� o�v ��yc o �tb^] q`_ }pi3` � ojveo � o i�c o �/i3}p}p� v �Gdl`t��ce�
ce� o dl`�c o `�cedl��`tb¢i�`I� � d��t�Gdl`G�>�Ê��kldl}��,� ¡ ce� o ï�gtb]ce�3� o�v]G�mï�gtb]ce�3� o�v �2i>í o b0i � d��/�3`/ce� o dlc o �Ìce�2�y�Nb]c o �Y�
_ �I�y�Nb]c o � u�i�k�d��Gi�c o b0ce� o � d��K_ veo }p� v �Nb0dlc5_Gb o }pg veo b�ce� o � dÙ�/i3���3gt`�c ¡Uv �3�Uï�gtb]ce��� owv ò b0} veo �Gdfc9[�[µ_
veo k o i3b o b0ce� o b o }pg v dfc��,�3`,ce� o � veo uydl��gtb0�Gd��3� � dÙ�G� o�v ò b0} veo �Ndfc
Á®�3`tkf�2º0� o `/ce� o�veo º-i3bCi>� veo uNdl�3gtbb]cni3`I�Ndl`t� � dÙ� É _Nd�` ¡ � v ��bC\zi v cedl}pdl�Ii3`�ceb0� ¡ ` o ºú�tdl��� � d��K_ti3`t�/gG�E�ti�c o b0ce� o uyd o ºú� ¡ ce� o i3gt}wced��3`
¡ � v ce� o dlc o ��[�[=º0dfce�Y` o ºú�tdl��� � d���ce��i�klk-ï�gGb]ce��� o�v b�ce�Ii)cCi veo ó]�3dl` o �/ce�
ce� o i�gt}�cedl��`K�ï�gtb]ce�3� o�v �Ii�b�ce� o �tdl�3� � d�� ¡ � v ce� o i3gt}wced��3`[�
a �I�y�Nb]c o � }pkl��b o b¢ce� o i�gt}�cedl��`/º0dlce�Yi
º0dl`t`tdl`G� � d�� � ��ï�gtb]ce�3� o�v �
b AK�;: 8 � ù=<�8 ��B
�3iy�fï�gGb]ce��� o�v�veo5� g o b]cebC�y�Nb]c o �Ì`G�3c�ce���Gg v bxg o dlc o � ¡ g v ce� o�v )�3iN� O �E�y�Nb]c o � � o�v ��dfceb�ï�gtb]ce��� owv ce�>}w�G����b o i3`G�3ce� o�v i3gt}wced��3`[_G� v ��� � i3}Äí�ce��i3` o i v kld o�v �Ê�3dl`ycd�`�ce� o b o k o }wced��3`�� v ��} o bxb,îIgtb o }5i3b o }p�3`ycedl`yg o b0i�c¢b]c o �����ð�iy�E���Gb]c o �Ìdl` ¡ � v ��bÎï�gtb]ce��� owv ce�Ii�c¢i�gt}�cedl�3`Y�Ii�b¢`G�3c¢b]cni v c o �c)Ggtb o }5i�b o=o `I�Nb¢dl` ¡ i3dlklg veo �ð � �Ê���Nb]c o �Ìdl` ¡ � v ��bÎï�gtb]ce�3� o�v ce�Ii)cÛi�gt}�cedl�3`Ydlb¢}�k��3b o �c)tgtb o }5i�b o=o `I�Nb0d�` ¡ i�d�klg veo �]µiy�fï�gGb]ce��� o�v k o i5u o b¢i�gt}�cedl��`c)]µiN� O iN�K���Gb]c o � i3bx} owv cni3dl`tb0ce�Ii)cÎï�gtb]ce��� owv �ti3b0�tdl�3� � d��,dl`,i3gt}wced��3`3)]�iN� O iy� O �K�y�Nb]c o � }p��`�cedl`yg o b¢i3gG}�cedl��`,º0dfce�G��gGc o ö o }�cwîtgGb o }5i�b o }���`�cedl`Ng o b0i�c¢b]c o � a]µiN� O � �E���Nb]c o � i3bx} o�v cni3dl`tb0ce�Ii)cÎï�gtb]ce�3� o�v �G� o b0`t��c¢�Ii5u o �Gd��3� � dÙ�/d�`,i3gG}�cedl��`3)tgtb o }pi3b o%o `I�Nbd�` ¡ i�d�klg veo �]�ded iN�&ï�gtb]ce�3� o�v0veo5� g o b]ceb¢���Gb]c o � ce���Ê��b]cCi>� o bxbei3� o ce�>i3gt}wced��3`�i3`t�,� v �)uyd�� o b-ce� o � o bxbei3� o}p��`�c o `�c9[�[µ�]�ded iN� O �K���Nb]c o �Ìdl` ¡ � v ��b¢i3klk[\zi v cedl}pdl�Ii�`yceb¢� ¡ � o bxbei3� o îIgGb o }5i3b o }p�3`�ced�`yg o b ¡Uv ���Ìº0� o�veo dfc0º�i3bd�`�c o�vxv gG�Gc o �E�



_ iy�E���Gb]c o � � o c owv ��d�` o b-ce�Ii)c � d��,�N� o b¢`t�3c0� o�o c�ce� o ��dl`Gd��
gt� d�`G} veo � o `�c9[([")
_ iN� O �E�y�Nb]c o � d�` ¡ � v ��b ï�gGb]ce��� o�v îGgtb o }pi3b o b0}p�3`ycedl`yg o bCi)c¢b]c o �f]N�
_ � �Ê���Nb]c o � � o c o�v ��dl` o b-ce�ti�cÎï�gtb]ce�3� o�v �G� o b0`G�3c¢�Ii5u o bxg�ô�}pd o `�c0} veo �Ndfc¢ce�>��gIi v i3`�c opo � dÙ�\)
_ � � O �Ê���Gb]c o � d�` ¡ � v ��b�ï�gtb]ce��� owv îtgGb o }5i3b o b¢}p�3`ycedl`yg o b0i�c¢b]c o �*]N�
a iy�fï�gGb]ce��� o�v º-i3b¢`t�3c�ce� o �tdl��� o b]c � d��t� o�v )
a iN� O �E�y�Nb]c o � }pkl��b o b0ce� o i�gt}�cedl��`�îtgGb o }5i3b o=o `I�Gb0dl` ¡ i3dlklg veo �

ü=ýKg ÿ § « �>� £����v¨v¢ � ���ihj� �f¢(� g
üjBER>î%ßKÝ)ÚwTUDNM+
IHÊÜnÚwR3è B[LNÜ¢LNMIH,MIßEè/ä[R3à¢DNæsÝ)DNMtÚ�R)þIÚCR3MGÚ�T�Ú�TÙR�ÜCLNØÙØ[DyæzÚ�BER%ÚeHIFAR�¯-R�àpÜwDNM(ï LNMtHGDNMER
LNÝ3Ý)R�ÜwÜwTÙMKS2ÚwBKR>ÜwHÊÜeÚ�R�è äIH��xMtÚwR�à�MER�Úpð5@Êî ¯-R�àpÜnDGM¿è�LµHYFEØULµH,Ú�BEàwR3R
à�DNØUR3Ü>² ñ ÜwR�à�ï·FEØ©LyTUMÅ�xMtÚ�R�à�MER)Ú
ßKÜwR�à5ð5é ?CßKÜnÚwDGè,R3à9ï�L ñ ÜwR�à�TUOÊR3MtÚwTÙëKR3O äIHýÚwBER¹î%ß[Ý5ÚwTUDNMÊ
IHÊÜeÚ�R�è�LNMKO Ý�DNMEMKR3Ý5Ú�R3O á=T�Ú�B TÙÚpð
LyM[OG
IR3ØÙØUR�à¹ï L ?CßKÜnÚwDGè,R3à�ÜwR�ØUØUTÙMESýÜwDNèYR�SGDIDIOKÜ'ßKÜwTUMESúÚ�BER»î%ßKÝ)ÚwTUDNM 
IHÊÜeÚ�R�è¿ð5@ × R�SGTÙãGR9L
ëKàpÜeÚYãNR3à�ÜwTUDNM¹Dyæ ÚwBER�³Cµ�¶>·j¸�¹�·±º » ¸�¼�ÜnBKD�á=TÙMESøÚwBER�î%ß[Ý5ÚwTUDNML
IHÊÜeÚ�R�è LNMKO»Ú�BER�¯-R�àpÜnDGMKÜ¿ï®Ú�BER
TUMKÝ)DGè,FKØÙR�ÚwR/Ý�DIDNFAR�àpL�ÚwTUDNM<OETULNSNàpLyèUleßKÜeÚ�ÜnBKD�á%Ü=ÚwB[L�Ú>ÚwBER,LÅ¯-R�àpÜwDNM�TÙMtÚ�R�àpLNÝ5ÚpÜ%DGMEØÙH�á=TÙÚwBøÚwBER
î%ß[Ý5ÚwTUDNM�
IHÊÜnÚwR3è�ð)@

Universe

AuctionSystem Auct
k
ionSyst

k
em

Person P1:Person ......
0 =< n 

Pn:Person
Auct
l
ionSyst

l
em

Person

ü=ý=m ÿ § « �>� £����v¨v¢ � ���ihj� �f¢(� m
× R0R)þELyèYTUMER-ÚwBKR¢ã�Lyà�TÙDGßKÜ�ßKÜwR¢Ý�LGÜnR�Ü�é�DNMER0Lyæ®ÚwR�à�ÚwBERCDyÚwBKR�à�é)ØÙDIDGìtTUMESjæ·DGàzÚwBER¢R�ØUR�èYR�MtÚ�LNàwH>LNÝ)ÚwTUDNMKÜ
LyM[O�ÚwBERÛÜeÚpL�Ú�R¢DNä[ÜnR3àwãGR�àpÜ�Dyæonp�"$w·"» µ�¶"q��6rj·j¸���é3ÚwDNSGR)Ú�BER�à�á=T�Ú�B�ÚwBERÛMER3R3OÊR�O2OEL�ÚpL%ÜnÚwà�ßKÝ5Ú�ßEàwR�ÜsLNMKOzé
FADGÜ�ÜnTUäEØUH�MER�á Ý�DNMtÚwR�þIÚÛR3MGÚ�T�Ú�TÙR�Ü�@>s DyÚwR
ÚwB[L�Ú3éIæ·DGàCR�LNÝpB�ßKÜnR�Ý�LGÜnRGéGáÛR�OÊD/MKDyÚjSNTUãNR%Ú�BER>æ·R3LyÚwßEà�R3Ü
ßKÜwR3O�äIH¿ÚwBKR�TÙMKÝ�ØÙß[OÊR3O�ÜwßEäÊç]ßKÜnR�Ý3LNÜwR3Ü3@

× R¢MKLyèYR0R�LNÝpB>R�ØUR�èYR�MtÚ�LNàwH
TÙMtÚ�R�àpLNÝ5Ú�TÙDGM
è�LGOÊR0äIH%Ú�BER¢î%ß[Ý5ÚwTUDNM0
IHÊÜnÚwR3è á=TÙÚwB2LNM>T©OÊR3MGÚ�T�ë[R�à
Dyæ ÚwBER�æ·DNà�èutwv x�x�xyé�á=BER3àwR�LNÜ�ÚwBEDtÜnR�è�LNOÊR�äIH»LøF[R3à�ÜwDNMùÝ)DNMtÚ�R)þIÚ,R3MtÚwTÙÚeH9á=TUØUØÛäAR�MKLyèYR3O
y :�z\{ x�x�x�éC7}||:$B�~j�-zc{ x�x�x
LNMKOv�zf<K<4z\{ x�x�x�éKOÊR�FAR�M[OÊTÙMKS�DNM�ÚwBER�à�DNØURN@

ê DGà/R�LNÝpBâßKÜwR�Ý3LNÜwR'áÛR'FEà�DÊOÊßKÝ�R�L(æ·àpLySGèYR�MtÚ/DNæ=ÚwBER�³Cµ�¶>·j¸�¹�·hº » ¸$¼>é-DNæ=ÚwBER´ÂWÃ�·ÄÃ�º » ¸�¼
LyM[O¿Dyæ�ÚwBER�ÜwF[R�Ý)TÙë[Ý�LyÚwTUDNM�Dyæ�Ú�BER�î%ßKÝ)ÚwTUDNM�
IHÊÜeÚ�R�è�@EîÛÚjÚwBER�R�M[OzéELyØUØAÚwBER�ÜnR
æ·à�LNSNèYR�MtÚpÜCá=TUØUØzä[R
FEßÊÚ>ÚwDGSNR�ÚwBER3à SNR�ÚnÚ�TÙMES'ÚwBER/TÙMKT�Ú�TULNØ�ãITUR�á DNæ�ÚwBERYÜeÚ�àwß[Ý5ÚwßKà�LNØsFKLNànÚ>Dyæ�ÚwBKR ê DGàwè�LNØÙØUH�P>à�DNßKMKOÊR3O
à�R3ÞtßETUàwR3è,R3MtÚ-ÜwF[R�Ý)TÙë[Ý�LyÚwTUDNM,Dyæ[ÚwBER%î ßKÝ5Ú�TÙDGM'
IHÊÜnÚwR3è�@yü�D�ä[R%LNäEØUR¢Ú�D�ÜwßEFEFADNàwÚ-ÚwBER=R3ãNDGØÙßÊÚ�TÙDGM�DNæ
ÚwBKR
à�R3ÞtßETUàwR3èYR�MtÚ�Ü3éGBKD�áCR3ãNR�à�éNáÛR>àwR�ÞGßKTÙà�R%Ú�D�ìNR3R�F'ÚwàpLNÝpìYDyæzÚ�BER>æ·R3L�Ú�ßEà�R3ÜCDyæ�Ú�BER>ÜwFAR3Ý)TÙë[Ý3L�ÚwTUDNM
ï·R3ØÙR3èYR�MtÚ�LNàwH9TÙMtÚ�R�àpLNÝ5Ú�TÙDGMKÜ3é�ÜnÚ�L�Ú�R¿DNä[ÜnR3àwãGR�àpÜ�ésLNMKO¹OELyÚ�L<ÜnÚwà�ßKÝ5Ú�ßEà�R3Üpð�ÚwB[L�Ú,LNàwR�à�R�Ø©L�Ú�R3O¹á=TÙÚwB
R3LGÝpB�ß[ÜnR�Ý�LGÜnRG@

î%ØUàwR�LNOÊHGéGOÊßKàwTUMES�Ú�BETUÜ0Ú�LGÜnì,è�LyMIH,ÞtßER�ÜeÚ�TÙDGMKÜ0LNä[DGßÊÚ¢Ú�BER î%ß[Ý5ÚwTUDNM�
IHÊÜeÚ�R�è èYLµHYLyà�T©ÜnRjÚ�BKL�Ú
ÜwBEDNßEØ©O(äAR�ÜnR�ÚnÚwØUR3Oøá=T�Ú�B<Ú�BER,Ý�ØÙTUR�MtÚ�pAáÛR�ß[ÜnR/ÚwBER/æ·DNØUØUD�á=TÙMES�LyMEMKDyÚ�LyÚwTUDNM(æ·DGà Ú�BER3ÜwRYÞGßKR3ÜnÚwTUDNMKÜ
LyM[O¿Ú�BER�áÛLµH�ÝpBEDGÜwR�M'ÚwD¿ÜwR)ÚnÚ�ØÙR�Ú�BER�è�� h � � 6¬���s��� ÿ h �$�$)5���,3�%t(Ntß&%Þ�hÛ�� � @

+-,�.�/21c,�. �4��� » ·j¸����¬¶"!�¸�#ÆÃ��"$w·"» µ�¶�üjBER<R3ØÙR3è,R3MtÚ�Lyà�HúTUMtÚwR3à�LGÝ5ÚwTUDNM[Ü�Dyæ�np�"$w·"» µ�¶"q���rÄ·j¸���é
ÜwBED�á=MøTUMøÚ�BER,ëKàpÜeÚ2Ý)DGèYFKLyàwÚwèYR�MtÚ�DyæCÚwBER�LyäAD�ãNR,OÊT©LySNàpLyè�ézÝ)DGàwà�R3ÜwFADNMKO(R3T�Ú�BER�à�Ú�D�LNM�TUMtÚwR3ànç
LNÝ)ÚwTUDNM½è�LNOÊR�TUMúÚ�BER(ßKÜwR�Ý3LNÜwR�äIH¹Ú�BER(î%ßKÝ)ÚwTUDNM 
IHÊÜnÚwR�è ÚwD�ájLyàpOEÜ/L»Ý�DNMtÚwR�þtÚ�R3MGÚ�T�ÚeH ï·RN@ SK@Ué
t�v �2�E� ���½æ·DGà�Ý)DGè,è/ßEMET©Ý�LyÚwTUMES�ÚwBKLyÚ�ÚwBER'FEØULGÝ)R�O�äKTUO»ájLNÜ�DGìÊð>DGà�ÚwDøLNM»TÙMtÚwR3à�LGÝ5Ú�TÙDGM�à�R)ç
Ý)R3TÙãGR3O�äIH2L
Ý)DNMtÚ�R)þIÚ�R3MGÚ�T�ÚeH¿ï RN@ SK@UéK7}||:�B�~j�-z\{ �2�E��æ·DGà�L�?CßKÜnÚwDNèYR3à�FEØ©LNÝ�TÙMKS
L
äETUO[ð5@��xMKÜnÚwR3LGOzé
ÚwBKR'ÜeÚpL�Ú�R¿DNäKÜwR�à�ãNR3à�Ü3é�TÙMâÚwBER'ÜwR3Ý�DNMKO»Ý�DNèYFKLyàwÚwèYR3MGÚ�ésÝ)DGàwà�R3ÜwFADNMKO�ÚwD(TUMÊæ·DGàwè�L�Ú�TÙDGM¹àwR�Ý)DGà�OÊR�O



TUMKÜnT©OÊRYÚ�BER¿î%ßKÝ)ÚwTUDNM 
IHÊÜnÚwR�è R�TÙÚwBER3à�ÚwR�ÜeÚ�R3O9DNà�ßEF�OELyÚwR3O»OÊßKàwTUMES�ÚwBER�ß[ÜnR�Ý�LGÜnR(ï RN@ SK@Ué * � �"3	%t ²
ÚwBKR'LNÝ)ÚwßKLNØ¢Ý)à�R3OÊTÙÚ2Dyæ=Lø?CßKÜnÚwDGè,R3à�OÊR3MEDyÚ�R3O9äIH�LyM»T©OÊR�MtÚ�T�ë[Ý3L�Ú�TÙDGMvp %t(�u�6(�o�,61#& ²�ÚwBER'Ý�ßEà�àwR3MGÚ
TUMÊæ·DNà�è�L�ÚwTUDNM�LyäADNßEÚ=LNM(LyßKÝ)ÚwTUDNM[ð)@

AuctionSystem

is_Identified(Identification,Session_Key)
credit(Identification): Int�
infoAbout(Auction_Id): Auction_Info
joined(Session_Key,Auction_Id)
�

CUSTOMER_JOIN
�

_AUCTION(Session_Key,Auction_Id)
AS_S HOW_AUCTION(Session_Key,Auction_View)
CUSTOMER_B ID(Session_Key,Auction_Id,Int)
AS_B ID_OK(Session_Key,Auction_Id,Int)
CUSTOMER
�

_LEAVE_AUCTION(Session_Key,Auction_Id)
AS_B ID_TOO

�
_LOW
�

(Session_Key,Auction_Id,Int)
AS_NO
�

_CREDIT_FOR
�

_B ID(Session_Key,Auction_Id,Int)
CUSTOMER_POST

�
_MESSAGE(Session_Key,Auction_Id,Message)

AS_S END_MESSAGE(Address,String) 

üjBERo³vµf¶�·j¸w¹�·Ñº » ¸�¼�étÜwR�R ä[R3ØÙD�á�éIÜnBKD�á%Ü�á=BET©ÝpB'Ý)DGMGÚ�R)þIÚ¢R3MGÚ�T�Ú�TÙR�Ü0ÚpLyìGR%FKLyàwÚ¢TUM�ÚwBKR ßKÜwR Ý�LGÜnR
ï·RG@ S[@Ùé�ÚwBKR�FAR�àpÜnDGM[ð5é-LyM[O¹á=BET©ÝpBúLyà�R�ÚwBKR�TUMtÚwR�àpLNÝ)ÚwTUDNMKÜ�Dyæ=Ú�BER�î ßKÝ5Ú�TÙDGM 
IHÊÜnÚwR�è á=TÙÚwBúÚwBER3è
ï·RG@ S[@ÙéÎ7}||:$B�~o�}z\{ ��~o�E� t�|j��B���~j�½TUÜ,LyM¹TUMtÚwR3à�LGÝ5ÚwTUDNM¹äAR)ÚeáÛR�R3Múî%ß[Ý5ÚwTUDNMd
IHÊÜeÚ�R�è LyMKO¹ÚwBER
FAR�àpÜnDGM[ð5@

Universe

AuctionSystem

Person

Mail

Mail

P1:Person ......
0 =< n 

Pn:Person

Auct
l
ionSyst

l
em

Auct
l
ionSyst

l
em

Person

C
�

USTOMER_JOIN
�

_AUCTION
AS_S
�

HOW_AUCTION
C
�

USTOMER_B ID
AS_B
�

ID_OK
CUSTOMER
�

_LEAVE_AUCTION
AS_B
�

ID_TOO
�

_LOW
�

AS_N
�

O
�

_CREDIT_FOR
�

_B ID
C
�

USTOMER_POST
�

_MESSAGE

Mail

AS_S END_MESSAGE� h Õ ßm%Þ�Î#m�$�H*,���$� � �,!$#&% � �w�_àßf�	-tß�����#�*$5%461(�� � �w��$�Ê%t(>u�6 � �±��àßf�|��� � 5%4*$% �f�	(�)���6Æ�1(��	#�*�5%461(
���,6	#&�/�� � %461#m��u��¬*�)���j��çæ¾¬ç�å'Û=ßf�$(Êtß�� � �n%Þ�´�d(��$ÛÓßm%2¾�ßf� � ��%436 � � �'���,�$�$¾K� 6jun�1(�6	tß�� �
��� � 5%4*�% ���1(����åÆ�$#&�(-61àßm%t(K¾�%Þ�'�$�1%43�6	(´ß�61Û àßf�	�ÛW%t�t� �,�o�f� � u�6 � ���,3�ç¡ �( àßf��3�����* � % ��5%461(6ju
àßf��#m�$��*,���$�f¢�£ ¤�¥�¦�§�¨�¢6©`ª ¤�«�tß�� � ��%Þ�'�+(�6	����$� � %t(K¾8àßf�	átß&%Þ��%Þ���	(.6"����( %Þ�,�w#����1(-3�tß��1á%t
ÛW%t�t�C�"��� %�Ö¬��� � ����3��o� � �$�'�	%t��ç ÿ h  �=%Þ���1�,�,#&���,30àßf�Æ�"Ù�%Þ�w���(-*,��6Äu��1(8�AÙ¬�� � (-�1�f���1%t���$� � /�%4*,�wå
(�6	&u,# � tß�� � 3¬����1%t�s�"31åW�¬���s�Æ�6�3��$� %t/1� � �'���,�$�$¾K�w���6�¬|�$� � %43��$(�5% ½Î�,3'� � ��6	�'�áÖ	%t(�3'6juÆ��3¬3 � ���,�
�j�,�"*,�	#m����tß���*��2%4��(�kÛW%t�t��3��,*$%43��Å%t(�u,#&)# � ���	�'6	(K¾��$���1%t�æåá�3���å �����"�$�>¾	%t(m¾8� � �w��$�±�R��ç Õ ß��
���1%t�v�$� � />%4*,�±ÛW%t�t�;�,�±tß���(´�¯®}°*± *,61(���"Ù¬ �$(�5%t � �j�1(-3Å��(��$ÛL���,*,61(-3�� � � ��*$�6 � ��ç
üjBER ÂWÃ�·ÄÃ�º » ¸�¼ ÜwBED�á%ÜYLyØUØ=ÚwBKR<OEL�ÚpL�ß[ÜnR�O½LGÜYFKLyàpLyèYR�ÚwR�àpÜ,äIHâÚwBKR�æ·DNßEMKO½R3ØÙR3è,R3MtÚ�Lyà�H

TUMGÚ�R�àpLNÝ)ÚwTUDNMKÜ=LNMKO�ÜeÚpL�ÚwR�DGäKÜwR�à�ãNR�àpÜ3étLNMKO�á=BETUÝpB�FEà�R3OETUÝ3L�ÚwR�Üpû�DNFAR�àpL�Ú�TÙDGMKÜÛáCR�MER3R3O�ÚwD�FAR�àwæ·DNà�è
LyØUØCÚwBER�Ý�LNØUÝ�ßEØULyÚwTUDNMKÜ/D�ãNR3à�ÚwBKR�è à�R3ÞtßETUàwR�O¹äIH�Ú�BER�ßKÜnR�Ý�LGÜnRG@ ê DNà,R)þELyèYFEØURNé�²}³>´�µ�¶e·3¸ ¹E¸�ºY·zé
ÚwBKR
TUMÊæ·DNà�è�L�Ú�TÙDGM�LyäADNßEÚjLNM�Lyß[Ý5ÚwTUDNMséGBKLGÜjLyM'DGF[R3à�LyÚwTUDNM�é�»I¼�½�¾zéNæ·DNàjàwR�Ý)D�ãGR�à�TÙMES2L/ãITÙR3á DyæsÚwBER
Lyß[Ý5ÚwTUDNM¿ÚwD,ä[R�ÜnBKD�á=M¿ÚwD/T�ÚpÜÛFKLyàwÚwT©Ý)TUFKLyMtÚpÜ�étá=BER�à�R3LGÜ¿²À³>´"µG¶Á·3¸ Â}¶ Ã4Ä TUÜCMEDNÚCæ·ßEàwÚwBKR�à=OÊR)ÚpLyTUØÙR�Oz@

address: Address

Registration_Info

Address Message

Session_Key

Auction_Id Auction_View

IdentificationAuction_Info

id: Auction_Info -> Auction_Id
view: Auction_Info -> Auction_View



ü=ý�ü ÿ § « �>� £����v¨v¢ � ���ihj� �f¢(� ü
üjBET©Ü�ÚpLNÜwì»Ý�DNMKÜwT©ÜeÚpÜ�TÙMâëKMKOÊTUMES<Ú�BER'FKàwDGF[R3ànÚ�TÙR�Ü�LyäADNßEÚ2ÚwBER�î%ßKÝ)ÚwTUDNM 
ÊHIÜnÚwR3è ätH�ëKØUØÙTUMESøÚwBER
Ú�LNäEØUR3Lyß SNR�MKR�àpL�ÚwR�OýäIHùÚ�BER9R�ØUR�èYR�MtÚ�LNàwH½TUMGÚ�R�àpLNÝ)ÚwTUDNMKÜ�LyMKO ÜnÚ�LyÚwR9DNäKÜwR�à�ãNR3à�Ü,æ·DGßEMKO TÙM ÚwBER
FEà�R�ãITUDNßKÜ,ÚpLNÜwìAéÛLyMKO½äIHùÝ�DNèYFEØUR)Ú�TÙMESâÚwBERøÜwFAR3Ý)TÙë[Ý3L�ÚwTUDNM[Ü�Dyæ>ÚwBER�OEL�ÚpL¹ÜeÚ�àwßKÝ)ÚwßEà�R3Ü3@Û?CØUR3LNàwØUHNé
á=BETUØÙRYOÊDGTÙMES�ÚwBKTUÜ�LGÝ5ÚwTUãIT�ÚeHGé[MKR�á ÜnÚ�LyÚwR,DNäKÜwR�à�ãNR3à�Ü è�LµH�äAR�LNOEOER3Ozé�á=BET©ÝpBøá=TUØÙØ-BKLµãGR2Ú�BER�M�ÚwD
äAR�TUMtÚwà�DÊOÊßKÝ)R�OâTUMúÚ�BER�Ú�LNäEØÙR�LyßÊþúLNMKO½Ý)DNM[ÜnT©OÊR�à�R3Oúá=BETUØÙR�ØÙDIDGìtTUMES�æ·DNà,ÚwBKR�FKàwDGF[R3ànÚ�TÙR�Ü�@�üjBER
DNà�TUSNTUMKLyØ�ß[ÜnR�Ý3LNÜwR2äKLGÜnR�O(ÜnFAR3Ý�T�ë[Ý3L�Ú�TÙDGM(èYLµH�ä[R/èYDIOET�ëKR�O(äIH�à�R�F[R3Ý5Ú�TÙMKS�ÚwBER/ä[R�ÚnÚ�R�à>TÙMKÜwTUSNBtÚ�Ü
DNM�ÚwBKR2î%ßKÝ)ÚwTUDNM�
IHÊÜeÚ�R�è SGLyTUMER�O'á=BETUØUR�ØÙDIDNìITUMES/æ·DNà=FEà�DNFAR�àwÚwTUR3Ü3@
�%R3àwR%áÛR ÜwBED�á½DNMEØUH/ÜwDNèYR%FEà�DNFAR�àwÚwTUR3Ü3é�Ú�DNSNR�ÚwBER3à0á=TÙÚwBtÚ¢BER LNàwT©ÜwR�M�ÞtßER3ÜnÚwTUDNMKÜ3éNLNä[DGßÊÚCL�æ·R3á

R�ØUR�èYR3MGÚpLyà�H�TUMtÚwR�àpLNÝ)ÚwTUDNMKÜ�LNMKO�ÜnÚ�L�Ú�R=DNäKÜwR�à�ãNR3à�Ü-MKR�R3OER3O,æ·DNà0ÚwBER%ß[ÜnR Ý3LNÜwRÀ�4���h» ·j¸��Å�¬¶"!�¸�#�Ã��"$�Æ
·"» µf¶mpNR�LNÝpB�FEà�DNFAR�àwÚeH,TUÜ¢ä[DNÚwB¿R�þIFKàwR�ÜwÜwR3OYTUM¿DNßKà¢MEDNÚ�L�Ú�TÙDGM�éGLNMKO¿LGÝ�Ý)DGèYFKLyMETUR3O,äIH�L2Ý)DGèYè,R3MtÚ3@
üjBER�æ·ßEØUØsÜwR)Ú=Dyæ�ÚwBKR�FEàwDGF[R3ànÚ�TÙR�Ü=Ý�LNM�äAR�æ·DNßEM[O�TUM¹ó M�öa@

Ç2È�.�ÉÊ.4Ë^ÌÍ13Î�Ï�ÐYË^Ì9.�Î61IÑ4ÌÒÐÒÓ3Ë 7}||:$B�~o�}z\{ �3~j�E� t¯|o��BI��~j� � DtDGìITÙMESÛæ·DGàzÚwBER¢FEàwR�ûµFADGÜnÚ�Ý�DNMKOÊTÙç
ÚwTUDNM[ÜjDyæo7}||:$B�~j�-zc{ ��~o�E� t�|o��B���~j�(æ·DGàjëKØÙØUTUMES,ÚwBER�ÚpLyäEØUR3LNß�Ý�R�ØUØzá=BEDGÜwR�ä[DNÚwB�TÙM[OÊR)þÊR3Ü=LNàwR
ÚwB[L�Ú R3ØÙR3è,R3MtÚ�Lyà�H'TUMtÚwR3à�LGÝ5ÚwTUDNMséEáCR2æ·DNßEMKO�Ú�BER�æ·DGØÙØUD�á=TÙMKS�ßEMKÝ)ØUR3LNà FADNTUMtÚ�Ü%LNä[DGßÊÚ%ÚwBKR/î%ß[Ý5ÚwTUDNM

IHÊÜnÚwR�è�@
� h � 6>���kàßf�Æ#m�$�o*"�1�$�p¥�¦�§"Ô`¢�Õ�ª�©`¦(Ö �$(�3��áßf�1/�%t(K¾'���$���,*$��,3�61(��h�	#�*�5%461(�6 � 61(-�Æ%t��$�× Õ ßm%Þ�Æ%Þ�
� �$���$/��	(���,�,*"�	#m�$��tß�� � ����� � �,���'�	( � 31% Ø�� � �$(���1#�*$5%461(f� u�6 � tß������	�'��%t��$�±åá�>çæ¾Kç�å��+#m���,3
*,� � ç Õ ß��+3¬�w�$* � % ��5%461( 6ju�¥G¦�§"ÔÙ¢(ÕÚª�©`¦�Ö �w#�¾�¾¬���w4���$61���+�	#�*�5%461(��,å�Û=ßf� � �,����àßf�	Æ6juwÛ�¨GÜª�©`¦�Ö
¨�«4Ý�¦�Ôo§�¨�¢6©`ª ¤�«'�w#�¾>¾K���,)�Æ6	(��Æ%t�����ç ÿ h Õ ß��Þ¥�¦G§6Ô`¢�Õfª�©`¦�ÖÒ��(-3���ÛW%tàßÅ�$61���Æ�$���s�"*$��"3'�	#�*�5%461(��"å
���h%t(´61àßf� � �1#�*$)%46	(�� � �w��$�±�$ç
� h ¿ �1( �1(´�1#�*$)%46	(��$���s�"*$��"3+� � tß��-¥G¦�§"ÔÙ¢(Õwª�©`¦�Ö �,�±%t(n�1( � �w��	)#m�*�j�>çæ¾Kç�åH*$��6��$�,3�6 � (�6	 � �$
�w�� � ��,3���× ÿ h�ß ���,å��1(�3�àßm%Þ��%Þ�+!$#&%t����$��(��,%4�$����å��w%t(�*,�8� ¿ #m�w�61��� � ��� � �"�+%t(��� � ���,��,3�%t(
Ö	(�61ÛW%t(m¾�àßf�	��$6	�'�±%t��$�Òßf���±�,�,��(���6	��3Å%t(�àßf�á�f�1�,H�1(-3+�	�Û=ßm%4*,ß'� � %4*,�wåá6 � Û=ß&%4*"ßN� � �±àßf�
*$# �w� ��(�_�w�� � 5%t(K¾Æ� � %4*,�w��6ÄuÆ��6	�'��%t������,åÎ6 � àßf�	��$61���±%t��$�±�hÛW%t�t�Ñ�"�0�$6>6	(N�1#�*$5%461(��,3¬ç
� h ¿ �	( � ¿ #m�w�6	�'� �  � � �6áà$6	%t(.�8*���61�$�"386 � (�6	Ùâ��w�� � ��,3+�	#�*�5%461(¡× ÿ h ®±6�å tß�����#�*�5%461(
� � �w���� �Aßf61#&�s3�(-61C� � 61/�%43���àßm%Þ� ��6��,�w%4��%t�2%t � åá�1(�3��1(��wÛ�� � �hÛW%tàß��1(´� �w� 6 � ç
üjBERøLNä[D�ãGR(FEàwDGäEØUR�è�ÜYØÙR�LNOýßKÜ�ÚwDâà�R�ãIT©ÜnR�Ú�BER<ßKÜwR<Ý�LGÜnRÚrA¸>Ã�#K$�ã´» ·j¸���@Ûî Ü�L»àwR�ÜnßEØÙÚ3é¢áCR

MED�á B[LµãNR%Ú�BER ®}°f± ��#sµ�¼ärÄ¸�Ã��"$w·"» µ�¶�rCßKÜwR>Ý3LNÜwR
R3MKOÊTUMESYá=T�Ú�B�LYÜnR3ØÙR�Ý5Ú�R3O¿SGàwDGßEF¿DNæ�Lyß[Ý5ÚwTUDNM[Ü�@
� DGàwR3D�ãNR�à�é3ÚwBER=ßKÜwR=Ý�LGÜnRÀ���(�o» ·j¸��å�K¶"!�¸�#�Ã��6$�·"» µf¶=è�LµH�ÜnÚ�LyàwÚ�DNMEØUH2á=BER3M,ÚwBER3àwR=T©Ü-DNMER=ÜwR�ØUR3Ý)ÚwR3O
Lyß[Ý5ÚwTUDNM'ÚwBKLyÚ=TUÜ=LGÝ5ÚwTUãNRG@ÊüjBER�M�éIáÛR�TÙMtÚwà�DÊOÊßKÝ�R>L/MER�á ÜeÚpL�Ú�R
DGäKÜnR3àwãGR�à �$�����,*$��,3 ��#�*�5%461(�� Ú�BKL�Ú
LNÜ�ÜwDIÝ�TULyÚwR�Ü-á=T�Ú�B¿R3LGÝpB�TUOÊR3MtÚwTÙëKR3O'?CßKÜnÚwDGèYR�à
ï àwR�æ·R�à�àwR�O/ÚwD2äIHYL2ÜnR�ÜwÜwTUDNMYìNR3H �AÖ ð-ÚwBER
TUOÊR3MtÚwTÙÚwTUR3Ü
Dyæ�ÚwBER2Ý�ßEà�àwR3MGÚ�ØÙH�ÜnR3ØÙR�Ý5ÚwR�O�LyßKÝ)ÚwTUDNMKÜ3@
� h ¿ �	(.� ¿ #m�w�61��� � à$61%t(.�	(.�1#�*$)%46	(n�6+Û=ßm%4*,ß0�5�R�$ß��'%Þ���	� � �,��3 � à$6	%t(��,3I× ÿ h�ß ���,å��w%t(�*,�
àßf� � ��%Þ�±(�6h� � 6¬���s����çj� �,��5�� � *,ßf6	%4*"����� � �,�±àßf�	Htß�����#�*�5%461(�� � �w��$� �$��(-3����ÅÛ�� � (�%t(m¾
�6 ¿ #m�w�6	�'� � ç
Z ¡ ihï�gtb]ce�3� o�v ó]�3d�`GbÛi�`�i3gG}�cedl��`K_Gce� o `Á®b É � o dlb0d�� o `�cedf£ o �E_ï�gtb]ce��� owv �Ii3b0b o k o }wc o �Y��` o i3gG}�cedl��`,ce�ti�c¢dlbCi�}�cedlu o îi3`I�/i ¡ c o�v Á©ce� o ï�gtb]ce�3� o�v �Ii�bCó]��dl` o �/ce�Ii)cCi3gt}wced��3`[_ti3`t�ce� o Ë¢gt}�cedl��`Y�y�Nb]c o �Ìbx�G�5º0b¢ce��� o�v ÷��Gdl� i3klkKce� o � o cni�dlk[� ¡ ce� o b o k o }wc o �Yi3gG}�cedl��` É
ù=æ Â¿çEÄ�È>ècéëê4ì í�ècî=ï ðäç\ñtÈ>îNè3ï Á]Rò�_Ù°3¨·´ É@ó ��ôIô�: 8 � ó : 8
:�A ù �p�5� ¨®´\) õ�´�¥w«G¬®¨ ö�¯e°3¬®¨·¶�« ���l�3� ¨© õ�´�¥w«G¬®¨ ö-¥x´EÁ]¨·´3_lRò É � 8IHe¬ °3¬®§y3Á]¨©«�÷p¶�øäùn¶�§N¬wÁe°3¨·´ ÉxÉ¡ú °µ¯�¬®¨©²3¥ � 8IH
û ¶�¨©«E¥x´3üRýÍþaÁ]Rò�_Ù°3¨·´ É � 8IH
ùK8 � 8 F<���I�;: 8 :�A[� ð}ÿ ÿ��\è�� ð¿çcñGÈ>î=ècï Á]Yò�_l²5¨ ¥��jÁ]¨©«�÷p¶�øäùn¶�§N¬wÁe°3¨·´ ÉxÉxÉ^ó ��ô�ôo: 8



Ç2È�.�ÉÊ.4Ë^ÌÍ13Î�Ï ÐYË^Ì9.�Î61IÑ4ÌÒÐÒÓ3Ë twv �2�E� ��� × BETUØÙR(ØUDIDNìITÙMKSøæ·DGà�T�ÚpÜ�F[DtÜeÚpÝ)DGMKOÊTÙÚwTUDNM½á=BETUÝpB
Ý)DGMKÝ)R3àwM[Ü%LyØ©ÜnDYÚ�BER2æ·ßEÚwßEà�R�äAR�BKLµãITUDNßEà Dyæ-ÚwBER,î%ßKÝ)ÚwTUDNM�
IHÊÜnÚwR3è Lyæ®ÚwR3à BKLµãITUMES�F[R3ànæ·DGàwèYR�O�ÚwBER
R�ØUR�èYR3MGÚpLyà�H�TÙMtÚ�R�àpLNÝ5Ú�TÙDGM�áÛR�OÊR)Ú�R3Ý)ÚwR3O�Ú�BER�æ·DNØUØÙD�á=TUMESYFEà�DNäEØUR�è�@
� h  w�0%t  � #��±tß��1k� ¿ #m�w�61��� � à$6	%t(��,3+�6��1( �1#�*$5%461(n%Þ�0%t(>u�6 � ���,3+)ÛW%4*,�'6ju��"�¬*"ß�(-��ÛÀ�$%43�å
61(-*,��� � � �,*,�$%t/>%t(m¾ �´/�%4��ÛÒ6ju�àßf���	#�*�5%461(ÛW%tàßdàßf�8(-��Û �$%43 �1(-3 61(�*,�N� � �$61���ÅÖ1%t(-3 6ju
���w�,�$�$¾K�>×Þ�6 � �,61/1� � åW% u�� ¿ #m�w�6	�'� � �-����*,���o�'�$%43�å��1(-3��Äu,�� � �s�"�	/�����àßf�h�	#�*�5%461(�å;ÛW%t�t���5�R�>ßf�
�,����/1� � %t(>u�6 � �'�,3�6Äu���(-��Ûßm%2¾�ßf� � �$%43I×��6 � �0¾K��(-� � �	�t� � åHÛ=ßm%4*,ßn%Þ�±àßf��%t(���$(�3��,3�3	# � �15%461(
6ju��1( �1#�*$5%461(ë×+��u��$ÛÊß�61# � �ÅÛ=ß���(Làßf�±��� � 5%4*�% ���1(�4����%43n���1( � 5%t�'���,åo�1(-3´*"6	(�5%t(�#�6	#m�,� �
��6�6>Ö �	otß���*�# �w� �$(�o/�%4��Û 6ju+tß����1#�*$)%46	(ë×Å6 � �$��/1� � �1�k3�� � �"åoÛ=ßf�$(Ltß��±�f� � )%4*$% ���1(�)��u � 6	�
5%t�'���6+)%t�������s��*,�'àßf�$% � �$%43����1(�3+��6�6>Ö��1áàßf���w%t5#��15%461( 6ju�tß����1#�*$5%461(ë× ÿ h Õ ßf��*$� %4�$(�
3��,*$%43��,3'àßf�	��1(��1#�*$5%461(Åßf�	(�3m���,3+� � tß��-��#�*�5%461(�� � �,��$� �Äß�61#&��3��s���w��Hu���Û ßf6	# � ��ÛW%tàß8�1�t�
��� � 5%4*�% ���1(�4�Å�s6A¾�¾¬�,3´61(���àßm#m��tß�� � �Å%Þ��(-6�(-�,�"3��6�%t(>u�6 � � tß��}à$61%t(��,3´*$#m�,�61��� � �+�1(�3�àßf�
�$���t�s� � 6ju�àßf�+/1� � %461#m�8��%431�"åh�,�"*,�	#m���Åàßf� � *,61(�)%t(�#�61#m�w� � �"ÙK�	��%t(-�+tß���*$# �w� �$(�Æ/>%4�$ÛU6Äu�àßf�
�1#�*$5%461(�àßf�	Îàßf�2��#�*$)%46	(�� � �w���� Ö��,�����0#���3��1��,3�ç
Z ¡ ce� o Ë¢gt}�cedl��`Y�y�Nb]c o �Ìdl` ¡ � v ��b¢ihï�gGb]ce��� o�v ce�ti�c0� owv ÷��tdlb � d���d�b¢��íÊ_yce� o `ce� o ï�gGb]ce��� o�v �GkÙi�} o �,bxgG}w� � d��K_Á®b É � o �ti��/bxg�ô�}pd o `�c¢} veo �Ndlc5_ti3`t��ce� o � d��/� o c�ce� o ��dl`tdl�>gG� dl`G} veo � o `�cwîGi3`t�Yi ¡ c o�vce� o � d��/dlb veo }p� v � o �E_ce� o i3���3gt`�c�dlb0b o }pg veo � � ��ce� o ï�gtb]ce�3� o�v } veo �Ndlc5_ce� o b o }pg v dlc�����`,ce� o � veo uydl��gGb0�tdl��� � d��/dlb veo k o i3b o ��Á®d ¡ i�`�� É _Gi�`I�ce� o gt�E�Gi�c o �/i3gt}wced��3`Yuyd o ºúd�b0b o `�c�ce��i�klk[ce� o ï�gtb]ce��� owv bvóa��dl` o �/ce�>ce� o i3gt}wced��3`[�
ù=æ ð-ÿ �äî
	 �� Á]Rò�_Ù°3¨·´�_�¨ É ó ��ôIô�: 8 � ó : 8
ùK8 � 8 Fø���I�;:2��: æÙ< ��: Â¿çEÄ�È>ècéëê4ì �¿î
	 Á]Rò�_U°�¨·´3_l¨ É@ó ��ôIô�: 8 : H � 8�H¨�� ¯�¤x¥x´3¨©¬wÁ]¨·´�¥w«t¬®¨U¬����\÷zÁ]Rò ÉxÉ � 8�H¨9ù�¨®´ �jòÊÁ]¨©«�÷�¶Gøäùe¶3§y¬�Áe°3¨®´ É _l¨ É � 8IH
� ¨�� � � ¨·´µ´�¥w¤yÁ]¨U«�÷p¶Gøäùe¶3§y¬(ü`ý9þ�Áe°3¨·´ ÉxÉ^ú ¨·´�¥w«G¬®¨©¬����\÷�Á]Rò É � 8IH � ¨�� � � ¨®´KÁ]¨©«;÷p¶Gøäùe¶3§y¬�ü`ý9þ Áe°3¨®´ ÉxÉ^ú ¨� 8IH ¯�¤x¥e´�¨©¬ ü`ý9þ Á]¨·´�¥w«t¬®¨U¬����\÷�Á]Rò ÉxÉ¡ú ¯�¤x¥x´3¨©¬wÁ]¨·´�¥w«t¬®¨U¬����\÷�Á]Rò ÉxÉ�q ¨ � 8IHÁ ù=æ ù � H :�� 8 : H Á � ¨�� � � ¨·´�´�¥w¤yÁ]¨©«�÷�¶Gøäùe¶3§y¬�Áe°3¨®´ ÉxÉ0É � ó : 8¯�¤x¥e´�¨©¬(ü`ý9þ Á � ¨�� � � ¨·´µ´�¥w¤yÁ]¨U«�÷p¶Gøäùe¶3§y¬wÁe°3¨·´ ÉxÉxÉëú¯�¤x¥e´�¨©¬�Á � ¨�� � � ¨®´µ´�¥w¤yÁ]¨©«;÷p¶Gøäùe¶3§y¬�Áe°�¨·´ ÉxÉxÉ�� � ¨�� � � ¨·´EÁ]¨©«;÷p¶Gøäùe¶3§y¬�Áe°�¨·´ ÉxÉxÉ � 8IH
æÙ< �2����� Yò W )� E¥wee¨·¶3« !>¥��
" ù=æ û ¶3¨U«E¥x´KÁe°�¨·´3_lRò W É � ó : 8 ð-ÿ ÿ��cè�� ðäç\ñtÈ>îNè3ï Á]Rò W _l²5¨ ¥��=Á]¨U«�÷p¶Gøäùe¶3§y¬wÁe°3¨·´ ÉxÉxÉ

# ÌÍ1�ÌÍ.%$'&�,�.4Î�(\.4Î * � �,31%t üjBER/ëKàpÜeÚ>ãNR3à�ÜwTÙDGM(Dyæ�Ú�BER/FKàwDGF[R3ànÚeH�LyäADNßÊÚ>ÚwBKR/OÊR�Ý)à�R3LNÜwTUMES¿Dyæ¢ÚwBER
Ý)à�R3OET�Ú'ï FKLyàwÚ�DyæÛÚwBER�ÚpLyäEØUR3LNß9Ý�R�ØUØ0TUMKOÊR)þÊR�O�äIH * � �,3	%t ² * � �,31%t ð�äKLNÜwR3O�DNM»á=BKLyÚ2TUÜ2á=àwTÙÚnÚ�R�M»TÙM
ÚwBKR�ãµLNàwTUDNß[ÜCß[ÜnR2Ý3LNÜwR>OÊR�ÜwÝ�àwTUFÊÚ�TÙDGMKÜjTUÜ=ÚwBER�æ·DGØÙØUD�á=TÙMKSKéÊLyMKO�FADNTUMtÚ�ÜjDNßEÚ L/FKàwDGäEØÙR3è�@
Z ¡ ce� o } veo �Gdfc¢� ¡ ihï�gGb]ce��� o�v � o } veo i�b o bp_tce� o `/ce� o ï�gtb]ce�3� o�v �2i�� o i � d��,dl`,i3`�i�gt}�cedl��`K�
ù=æ ¯�¤e¥x´3¨©¬�üRýÍþ�Á]¨®´ É^ú ¯�¤x¥e´�¨©¬�Á]¨®´ É-q ¨ � 8IH ¨*).ñ � ó : 8 :�A ù �p�5� Rò>)� E¥wee¨·¶3« !>¥��3_�°3¨·´>) ø¢§t¯�¬®¨®¶3« õ�´ ���l���
ð}ÿ �¿î
	 �+� Á]Rò�_Ù°3¨·´3_l¨ É ó ��ôIô�: 8 : H � 8IH ¨U õ�´�¥w«t¬®¨ ö-¥x´KÁ]¨®´3_lYò É
� h  wH%Þ�± � #���tß��1�� ¿ #m�,�61��� � #m�w%t(K¾�àßf����#�*$)%46	(�� � �w��$� 61(�� � u�6 � �$�$�t� %t(K¾8%t��$�±�±ÛW%t�t�_�,�
(��$/1� � ���$���o�6�*,61�t���,*$;ßf� �-, ß&%Þ�Æ��61(-� � ×á�6 � �,61/1� � å�*,�1(����$# � %t(K¾ ¿ #m�w�61��� ��� �,*"6	/�� � ßf� �-, ßm%Þ�
��61(�� � Û=ßf�$( �)�R�>ßf�Å%Þ��(�6��'6 � ��%t(��� � ���w��,3�%t(L��# � %t(m¾�× ÿ hÚß �w�.�kàßm#m�'Û���ßf�1/1�+�6���3�3´�
®}°*± #m�$�±*,�1����Ý�¦�¢�Ô`¦�§�¥G¦2¢�Ô`¦�Ý�ª�©Cu�6 � �	�t��61ÛW%t(m¾�� ¿ #m�w�6	�'� � �6 � �,*"6	/�� � ßf� �-, ß&%Þ��* � �,31%t�ç
üjBER�MER3á ãGR�àpÜnTUDNM�áCR�FEà�DNFADGÜwR
T©ÜjÚ�BER�M

Z ¡ ce� o } veo �Gdfc¢� ¡ ihï�gGb]ce��� o�v � o } veo i�b o bp_tce� o `
o dfce� o�v ce� o ï�gtb]ce��� owv i3b�í o ��ce� o Ë¢gt}�cedl��`Y�y�Nb]c o � ce��� o } veo i3b o dfc5_0/�1�24365� v ce� o ï�gGb]ce��� o�v �2i3� o i � d��,dl`Yi�`�i3gG}�cedl��`[�



ù=æ ¯�¤e¥x´3¨©¬�üRýÍþ�Á]¨®´ É^ú ¯�¤x¥e´�¨©¬�Á]¨®´ É-q ¨ � 8IH ¨*).ñ � ó : 8
:�A ù �p�5� Rò�)� Ê¥wen¨®¶3« !>¥���_z¯�¬ ´87z¤e¥x´3¨U¬ 9t¤x°3«GN÷5¥w¤ :
¥w¬ °3¨®³ ���l���
ð-ÿ ;-ê4ñ�ì>êyÃKÄ;ê�	 Â¿ì>ê�	cîÙÈ Á]Yò�_Ù¯�¬ ´ É ó ��ôIô�: 8 : H � 8�H¨ ú °3ª�¶3§y«t¬wÁe¯�¬ ´ É � 8IH ¨U õ�´�¥w«t¬®¨ ö-¥x´KÁ]¨®´3_lYò É
< �À:�A ù �p�5� Rò>)� E¥wee¨·¶3« !>¥���_z°3¨·´>) ø¢§G¯�¬®¨·¶3« õ�´ ���l���
ð-ÿ �äî<	 �+� Á]Rò�_U°�¨·´3_l¨ É�ó �4ôIô�: 8 : H � 8IH ¨© õ�´µ¥w«t¬®¨ ö�¥e´EÁ]¨·´3_lRò É

ü=ý�= ÿ § « �>� £��5�C¨v¢ � ��� � �f¢(� = �?> ��@ 
 ¢>�����f¢>������¢>�m� �+��� §;� ª1��� �m� �
�v���m« ��� «¬� �>� £��

�%R3àwR>áÛR
à�R�FADNàwÚÛDGMEØUHYÚwBER>MER�á ßKÜwR>Ý3LNÜwR>OÊT©LySGà�LNè LNMKO'ÚwBER>MER�á OÊR3Ü�Ý)à�TUFÊÚwTUDNM�Dyæ�Ú�BER�ßKÜnR�Ý�LGÜnR
���(��» ·j¸�� �K¶6!¬¸�#|Ã��"$w·"» µ�¶téÊÜwR�R�ó Mµö�æ·DNàjÚ�BER�Ý)DNèYFEØUR)Ú�R�MER�á ßKÜnR�Ý3LNÜwR
äKLGÜnR�O'à�R3ÞtßETUà�R�èYR�MtÚ�Ü3@ÊüjáCD
MER3á ßKÜnR/Ý�LNÜwR3Ü áCR3àwR�T©OÊR3MGÚ�T�ë[R3O(á=BER3M(æ·DNØUØUD�á=TÙMES'DNßEà LNFEFEà�DGLGÝpB»ï�ÜnR3R2Ú�BER�FEà�R�ãITUDNßKÜ ÜnR�Ý5ÚwTUDNMAð5é
��#Þµ�¼¿rA¸ Ã��"$w·"» µ�¶�r=ï®Ú�BIßKÜ�éNF[DGTÙMtÚ=ôN@yájLNÜ�à�R�èYD�ãNR�O�æ·à�DNè Ú�BER2���(�o» ·j¸��å�K¶"!�¸�#�Ã��6$�·"» µf¶ OÊR�ÜwÝ�àwTUFÊÚ�TÙDGM
äAR�ØUD�á ð¢LNMKO�!¬¸($"#Þ¸>Ã6rA¸À$�#s¸�!m» ·)@ÊüjBER�ÞtßER3ÜnÚwTUDNM[Ü¢äEà�DNßKSNBtÚCßEF�äIH�DNßEàÛáCDGàwì,ØUR3O�Ú�D,ÜwR�ãGR�àpLyØ[è,DÊOÊTÙç
ë[Ý3L�ÚwTUDNM[Ü�éÊRG@ S[@ÙétÚwBKR�áCDGàwì�DGM t�v �2�E� ���9TUM�
IR3Ý)Ú3@&JK@ J,ØÙR�O'Ú�DYàwR3è,D�ãGR DGMER�FKLyàwÚ=Dyæ�FADNTUMtÚ�MÊ@
TUM�Ú�BER�MER3á ������» ·j¸��5�¬¶"!¬¸�#|Ã��"$w·"» µf¶�OER3Ü�Ý)à�TÙFÊÚ�TÙDGM�äAR�ØUD�á�@

User

buy and sell goods
by auction

Customer

Seller

buy item
under auction

sell itemA
by auction

increase
creditB identify user

close auctionB
browse
auctions

decrease
C

creditB

+-,�.0/213,�. �4����» ·j¸��5�K¶6!¬¸�#|Ã��"$w·"» µ�¶
798 �;: 8 � ù=<>8´ù=8@?-<>8 �;:�A[�(BED 1F7HG¿øI1FJK2L:
C � ùED �G��F9�/�3� < �"B ï�gtb]ce��� owv
C �G:N� <>8IH-ù � ù=<>8 B ¸-� o ï�gGb]ce��� o�v �ti3b¢i3k veo i3�N�Yd�� o `�cedl£ o �2�tdl�±÷�� o�v b o k ¡ ce�
ce� o �y�Nb]c o �1�243NMz°3«Ê´��¥�³�¥e¯�¬�¥x´/¶3«E¥ °µ¯�¬®¨©²3¥
°�§t¯�¬®¨®¶3«t�
J � ùK8@L3M ����:N�5� L ��: 8 �G� ùN< B6D 1F7HG¿øI1OJP2L:
Q 2LRS�6T�2L:+M8UWVX7z§Ne¬ ¶3ª�¥w¤%p¥x°3¤]¯ � ¥wo÷p¶3¤ °�«'¨U¬�¥wª §N«I´�¥w¤
°3§G¯�¬®¨·¶3«Y/<Z�[�\^]`_.a'bdce[gfh5iV
�y�mï�gtb]ce�3� o�v0veo5� g o b]ceb¢���Nb]c o � ce� óa��dl`Yce� o b o k o }�c o �Yi�gt}�cedl��`K�ðN�I�y�Nb]c o � � veo b o `�ceb¢i>uyd o ºú� ¡ ce� o i3gG}�cedl��`\[([ ce�hï�gGb]ce��� o�v ��yc o �tb^] q`_ }pi3` � ojveo � o i�c o �/i3}p}p� v �Gdl`t��ce�
ce� o dl`�c o `�cedl��`tb¢i�`I� � d��t�Gdl`G�>�Ê��kldl}��,� ¡ ce� o ï�gtb]ce�3� o�v]G�mï�gtb]ce�3� o�v �2i>í o b0i � d��/�3`/ce� o dlc o �Ìce�2�y�Nb]c o �Y�
_ �I�y�Nb]c o � u�i�k�d��Gi�c o b0ce� o � d��K_ veo }p� v �Nb0dlc5_Gb o }pg veo b�ce� o � dÙ�/i3���3gt`�c ¡Uv �3�Uï�gtb]ce��� owv ò b0} veo �Gdfc9[�[µ_
veo k o i3b o b0ce� o b o }pg v dfc��,�3`,ce� o � veo uydl��gtb0�Gd��3� � dÙ�G� o�v ò b0} veo �Ndfc
Á®�3`tkf�2º0� o `/ce� o�veo º-i3bCi>� veo uNdl�3gtbb]cni3`I�Ndl`t� � dÙ� É _P/ Q 20RY�+Tj20:6MA¨©«;÷p¶3¤nª>�k0°3¤n¬®¨·¯�¨ ±N°3«G¬® ¶R÷=«E¥�� � ¨�� � ù�¨®´ild5=i�`I�,gG�E�ti�c o b-ce� o uyd o º� ¡ ce� o i3gG}�cedl��` ¡ � v ce� o dfc o ��[([%º0dfce�Y` o ºú�Gd��3� � d��2ce��i3klk�ï�gtb]ce��� owv b0ce�ti�c¢i veo óa��dl` o �ce�>ce� o i�gt}�cedl�3`[�mï�gtb]ce��� owv �ti3b�ce� o �tdl��� � d�� ¡ � v ce� o i3gG}�cedl��`
a �I�y�Nb]c o � }pkl��b o b¢ce� o i�gt}�cedl��`/º0dlce�Yi
º0dl`t`tdl`G� � d�� � ��ï�gtb]ce�3� o�v �
b AK�;: 8 � ù=<�8 ��B
D 1O7HG¡øh1FJK20:6MHmy°il0nµ°^lXn6ùglLo�°
ð�iy��1�243NML9 � ¥47z§Ne¬ ¶3ª�¥w¤%¨©Û¬ � ¥ E¥�³©³�¥w¤%¶`÷%¬ � ¥ °3§G¯�¬®¨·¶3«�p0 ��3e¬�¥wª ¨©«�÷p¶�¤wª
F7z§ye¬ ¶3ª2¥w¤%¬ � °3¬q/ r5 � ¥
¯n°�«t«Ê¶�¬ û ¶3¨©«,¬ � ¥>°3§G¯�¬®¨·¶3«jV D �¥
¯e°3�¥�¥w«I´3s��¨©¬ � ÷p°3¨®³ §y¤e¥tV

Q 2LRS�6T�2L:+MHu�°�Vv ���e¬�¥wª ¨U«�÷p¶3¤nª>F7z§Ne¬ ¶3ª�¥w¤%¬ � °3¬�°�§t¯�¬®¨®¶3« � °3j«Ê¶�¬�e¬ °3¤n¬�¥e´WMs§yp¥ ¯e°3�¥�¥w«Ê´3



¨©«-÷p°3¨®³ §y¤x¥tV
Q 2LRS�6T�2L:+MHu"ùwVv ���n¬�¥wª ¨©«;÷p¶3¤nª>F7z§ye¬ ¶3ª�¥w¤ ¬ � °3¬0°3§G¯�¬®¨·¶3«¿¨©j¯p³l¶3�¥x´�Mz§y�¥>¯e°3�¥>¥w«I´3=¨©«-÷p°�¨®³ §y¤e¥tV
]µiy�fï�gGb]ce��� o�v k o i5u o b¢i�gt}�cedl��`c)]µiN� O iN�K���Gb]c o � i3bx} owv cni3dl`tb0ce�Ii)cÎï�gtb]ce��� owv �ti3b0�tdl�3� � d��,dl`,i3gt}wced��3`3)]�iN� O iy� O �K�y�Nb]c o � }p��`�cedl`yg o b¢i3gG}�cedl��`,º0dfce�G��gGc o ö o }�cwîtgGb o }5i�b o }���`�cedl`Ng o b0i�c¢b]c o � _]µiN� O � �E���Nb]c o � i3bx} o�v cni3dl`tb0ce�Ii)cÎï�gtb]ce�3� o�v �G� o b0`t��c¢�Ii5u o �Gd��3� � dÙ�/d�`,i3gG}�cedl��`3)tgtb o }pi3b o
o `I�Nb�d�` ¡ i3dlklg veo �]�ded iN�&ï�gtb]ce�3� o�v0veo5� g o b]ceb¢���Gb]c o � ce���Ê��b]cCi>� o bxbei3� o ce�>i3gt}wced��3`�i3`t�,� v �)uyd�� o b-ce� o � o bxbei3� o}p��`�c o `�c9[�[µ�]�ded iN� O �xRS�0:äõ-y�õ-20:6M� ��3e¬�¥wª §)±N´µ°3¬�¥w%¬ � ¥%²5¨·¥��¹¶R÷=¬ � ¥
°�§t¯�¬®¨®¶3«z�s¨U¬ � ¬ � ¥
°µ´µ´�¥x´�ª2¥wew°t��¥ ¬ ¶�°�³©³
7z§Ne¬ ¶3ª�¥w¤w=¬ � °3¬0°3¤x¥ û ¶3¨U«E¥x´2¬ ¶�¬ � ¥ °3§G¯�¬®¨·¶3«�p�gtb o }5i�b o bC}���`�cedl`Ng o b ¡Uv �3�Ìº0� o�veo dfc0º�i�bCdl`�c o�vxv gt�Nc o �K�

{ é�Ò¢Ï ÕCVwÔ�ÔIÖeÒCÏ T�Ï
Ó Ñf[|VjT�Ð&[sÓ}|»Ò0Ñ�~áÔ

�xM9ÚwBET©Ü�FKLNF[R3à2áÛR,B[LµãNRYFEà�DNFADGÜwR3O9L�èYR�ÚwBEDÊO9ÚwD(à�R�ãITUR�á ßKÜnR�Ý3LNÜwR,ä[LNÜwR3O9àwR�ÞtßETÙà�R�èYR3MGÚpÜ>æ·DNà
L(ÜwHIÜnÚwR3è�äIH�äEßETUØUOÊTUMESøLøÝ)DNèYFKLNMETUDNM ê DNà�è�LyØUØÙH»P>àwDGßEMKOÊR�O¹ÜnFAR3Ý�T�ëAÝ�L�Ú�TÙDGM�@sî
Ü�L�à�R3ÜwßEØ�Ú�ÚwBER
TUMET�Ú�TULNØKà�R3ÞtßETUàwR3èYR�MtÚ�Ü0LNàwRjR�þÊLNèYTÙMER�OYTÙM¿L�ÜwHÊÜeÚ�R�è�L�Ú�TUÝ%áÛLµH�Ú�BEà�DNßESGB/Ú�BER ÜnÚwßKOEH/DNæAÚ�BER%ã�Lyà�TUDNßKÜ
LNÜwFAR3Ý5ÚpÜ,Dyæ Ú�BER<Ý)DGMKÜwTUOÊR3àwR�OâÜwHIÜnÚwR3è�é�è,DÊOÊR3ØÙØUR3OùTUMúÚ�R�à�èYÜYDNæ
R3ØÙR3è,R3MtÚ�Lyà�H¹TUMGÚ�R�àpLNÝ)ÚwTUDNMKÜ,LyMKO
ÜnÚ�L�Ú�R�DNäKÜwR�à�ãNR3à�Ü3@ ê DNà=R�þÊLNèYFEØÙRGéIÚwBER�FADGÜ�ÜwTÙäEØUR�TÙMtÚ�R�àwæ·R�à�R�MKÝ�R3ÜjLyèYDNMKSYOET�÷�R�à�R�MtÚ=ßKÜwR2Ý�LNÜwR3ÜÛè�LµH
äAR�àwR3ãNR3LNØÙR�Oøï R�ØUR�èYR�MtÚ�LNàwH'TÙMtÚwR3à�LGÝ5Ú�TÙDGMKÜjàwR3ØULyÚwTUãNR
ÚwD¿OÊTÙ÷�R�à�R�MtÚ%ßKÜwR2Ý�LNÜwR3ÜÛè�LµH¿HITUR�Ø©O�LYÝpBKLNMESNR
DyæÛÚwBKR'ÜwLNèYR¿ÜeÚpL�ÚwR�DGäKÜwR�à�ãNR�à5ð5é�Ú�BER'Ý�DNèYè�ßEMKTUÝ3L�ÚwTUDNM[Ü�ä[R�ÚeáCR3R�M9ÚwBER�ÜnHÊÜnÚwR�è LyMKO9Ú�BER'LGÝ5ÚwDGà�Ü
äAR3Ý)DGèYR�è,DGàwRYFEà�R3Ý�TUÜwR(ï®Ú�BER�H9Lyà�R,èYDÊOÊR3ØÙØUR3O9äIHøR3ØÙR3è,R3MtÚ�Lyà�H(TUMGÚ�R�àpLNÝ)ÚwTUDNMKÜ3ézá=BET©ÝpB9à�R3ÞtßETUà�RYL
FEà�R3Ý�TUÜwR/OÊR�ëKMETÙÚwTUDNM�Dyæ0Ú�BER�TUà�FKLyàpLyèYR)Ú�R�àpÜ�ð)éKÚ�BERYÜnR�Ý)DNM[OELyà�H�LGÝ5Ú�DNàpÜ/ï·ÚwBKLyÚ>BER3ØÙFøÚwBER�ÜwHÊÜeÚ�R�è ÚwD
Ü�L�ÚwT©Ünæ·HâÚwBKR<FEà�TÙè�Lyà�HúLGÝ5ÚwDGà�ÜYSGDGLNØUÜpðYLyà�R(OÊTUÜ�Ý)D�ãGR�à�R3O½LyMKOùÚ�BER�TUà¿æ·R�L�ÚwßKàwR�Ü¿Lyà�R(Ý)Ø©Lyà�T�ëKR�OÌï LyØUØ
R�MtÚ�T�Ú�TÙR�Ü=TÙMtÚ�R�àpLNÝ5Ú�TÙMKS/á=TÙÚwB�ÚwBKR2ÜnHÊÜnÚwR�è è�ßKÜnÚ=ä[R2OER)ëKMER�O�LyMKO�èYDÊOÊR�ØUØÙR�OKð5@

üjBER¿FEà�DÊOÊßKÝ�R3O ê DNà�è�LyØUØÙH9P>àwDGßEMKOÊR�O9ÜwFAR3Ý)TÙë[Ý3L�ÚwTUDNM»BKLGÜ�L�ßKÜwR�àwç�æ·à�TÙR3MKOÊØUH<MEDNÚ�L�Ú�TÙDGM½ï�OÊT©L�ç
SNàpLyè�Ü�FEØUßKÜ�ÚwR)þIÚ�ßKLyØNLNMEMEDNÚ�L�Ú�TÙDGMKÜ�TUM2LjMKL�Ú�ßEà�LNØ�ç]ØUTÙìGR�Ø©LyMKSNßKLNSNR�ð)é)LyMKO�ÜwDjT�Ú�Ý)DNßKØUO�äAR�ßKÜwR3O�LNÜzÚwBER
à�R3ÞtßETUàwR3è,R3MtÚ=OEDIÝ�ßEèYR�MtÚ3@AüjBER�FEà�DNFADGÜwR3O�èYR)ÚwBKDIO(LNØUÜwDYàwR�ÞtßETÙà�R3ÜCÚ�D¿ßEF�OEL�Ú�R�ÚwBER2DGàwTUSNTUMKLNØAß[ÜnR
Ý�LGÜnR=ä[LNÜwR3OYà�R3ÞtßETUàwR3è,R3MtÚ�Ü�á=BER3MER�ãGR�àÛL�MER�á LGÜnFAR3Ý)Ú¢Dyæ�ÚwBKR
ÜwHIÜnÚwR3è T©Ü0äKàwDGßESNBtÚ0Ú�D2ØÙTUSNBtÚ�éyÚwBIßKÜ3é
L�ÚjÚ�BER�R�MKOzéÊMKR�á TUèYFEà�D�ãNR3O'ßKÜwR>Ý3LNÜwR
äKLGÜnR�O'à�R3ÞtßETUà�R�èYR�MtÚ�ÜÛLyà�R�LµãµLNTÙØ©LyäKØÙRG@K�xM�ÚwBKR>èYR�LyMtÚwTUèYRNé
ÚwBKR=æ·DNà�è�LyØC7�9=:><IûK7�9=:><	?"@-B-<�ÜwFAR3Ý)TÙë[Ý3L�ÚwTUDNM¿Ý�DNà�àwR�ÜnFADNM[OÊTÙMKS
Ú�D�ÚwBER ê DNà�è�LyØUØÙHYP>àwDGßEMKOÊR�OYDNMER
T©ÜÛLNØUÜwD/Lµã�LNTÙØ©LyäEØURNétRN@ SK@UéGæ·DNàÛæ·DNà�è�LyØ�LyMKLNØÙHÊÜwTUÜ>ï·äEßEÚjáÛR>BKLµãNR%MKDyÚ=HNR�ÚCTUMtãGR3ÜnÚwTUSGLyÚwR3O�ÚwBET©ÜjF[DGTÙMtÚ5ð5@

× R2ÚwBETUMEì¿Ú�BKL�Ú ÜnÚ�LNànÚ�TÙMKS/Ú�D�äEßETUØUO(OETÙà�R3Ý)ÚwØUH�ÚwBER ê DNà�è�LyØUØÙH�P>à�DNßKMKOÊR3O�ÜwF[R�Ý)TÙë[Ý�LyÚwTUDNM�æ·àwDGè
ÚwBKR/OÊR�ÜwÝ�àwTUFÊÚwTUDNM(DNæ-ÚwBER/FEàwDGäEØUR�è èYLµH�äAR�MEDNÚ>LNÜ è�ßKÝpB<LGÜ%R�÷AR�Ý5ÚwTUãNR/LNÜ=Ú�BER�FKàwDGF[DtÜnR�O(Ý)DNè,ç
äETUMKL�Ú�TÙDGM�Dyæ�ßKÜwR2Ý�LNÜwR3Ü=LNMKO ê DGàwè�LyØUØUH�P>à�DNßEMKOER3O�ÜnFAR3Ý�T�ëAÝ�L�Ú�TÙDGM�éEäAR3Ý3LyßKÜwR�ÚwBER�TÙMESGàwR�OÊTUR�MtÚ�ÜjDNæ
ÚwBKR ê DNà�è�LyØUØÙH¿P>à�DNßEMKOER3O'ÜwFAR3Ý)TÙë[Ý3L�ÚwTUDNM�ï·R�ØUR�èYR3MGÚpLyà�H�TÙMtÚ�R�àpLNÝ5Ú�TÙDGMKÜÛLyMKO�ÜeÚpL�ÚwR>DNä[ÜnR3àwãGR�àpÜ�ð�LNàwR
TUM»ÜwDNèYR¿ÜwR�MKÜwR¿L�Ú�L�ëKMKR�à2SGà�LNTÙM�ÚwBKLNM9ÚwBER�æ·ßKMKÝ5Ú�TÙDGMKLyØUT�Ú�TÙR�Ü�DyæÛÚwBKR'ÜnHÊÜnÚwR3è�é�LyMKO»ÜwD�è�LµH�ä[R
OÊTÙå¿Ý)ßEØÙÚ=ÚwDYëKM[O�äIHhleß[ÜeÚ Ý�DNMKÜwTUOER�à�TÙMES,Ú�BER�FEà�DNäEØUR�è�@

î Ü�LNM�R)þELNè,FKØÙRGé�áÛRÛBKLµãNRCßKÜnR�O2DGßEà-è,R�ÚwBEDÊO/DNM,L èYR3OETÙßEè,çxÜnTsr�RjÝ�LGÜnRÛÜeÚ�ßKOÊHGéyLyM�R3ØÙR�Ý5Ú�àwDGMETUÝ
Lyß[Ý5ÚwTUDNM,ÜnHÊÜnÚwR3è�@ ê DNà-Ø©LNÝpì�Dyæ[àwDIDNè�éµáÛRCBKLµãGRÛOER3Ü�Ý)à�TÙäAR3O�BER�à�RjDNMEØUH�FKLyàwÚ�Ü�DNæEÚwBERjã�Lyà�TUDNßKÜ�Ú�LGÜnìÊÜ
LyM[O<ÜnBKD�á=M<DNMEØUH<ÜwDNèYR2æ·àpLySGè,R3MtÚ�Ü
Dyæ�ÚwBKR/FEà�DÊOÊßKÝ�R3OøLNànÚ�T�æ LGÝ5ÚpÜ$p[ÚwBERYÝ)DGèYFEØÙR�ÚwRYOÊR�ãGR�ØUDNFEèYR3MGÚ
LyM[O�ÚwBER/àwR�ÜnßEØÙÚwTUMES'LNànÚ�T�æ LGÝ5ÚpÜ Ý�LNM(ä[R�æ·DNßEM[O(TÙMùó M�öa@AüjBER/LGOÊã�LyMtÚ�LNSNR3Ü ÜnBED�á=M(äIH�DNßEà
èYR)ÚwBKDIO
DNM�ÚwBKTUÜ%Ý3LNÜwR>ÜnÚwß[OÊH�ÜwR�R3è ÞtßET�Ú�R�F[DtÜnTÙÚwTUãNRG@&�xMKOÊR3R3OzéÊáÛR�BKLµãNR�OÊR�ÚwR3Ý)ÚwR�O�è�LNMtH�FKàwDGäEØÙR3è�L�ÚwT©Ý>DNà
MEDNÚ,Ý)DGèYFEØÙR�ÚwR3ØÙH¹Ý)Ø©Lyà�TÙëKR3O¹LGÜnFAR3Ý)Ú�Ü/TÙM¹Ú�BER'DGàwTUSNTUMKLNØ¢ßKÜwR�Ý3LNÜwR¿äKLNÜwR3O»à�R3ÞtßETUà�R�èYR�MtÚ�Ü3@�î èYDNMES
ÚwBKR�è�ésáÛR�àwR�Ý�LNØÙØ%ï T©ð�R�þÊFEØÙT©Ý)TÙÚ�Lyß[Ý5ÚwTUDNM[Ü�äEà�D�á%ÜnTUMES�æ·ßEMKÝ5Ú�TÙDGMKLyØUTÙÚeH½ï äEØÙßKàwà�R3O�TÙM»Ú�BER�TUMET�Ú�TULNØ¢à�R)ç
ÞtßETUàwR3è,R3MtÚ�Ü>²yÚwBKR TUMÊæ·DNà�è�L�ÚwTUDNM�DGM¿LyØUØALNßKÝ5Ú�TÙDGMKÜ0áÛR�à�R%Lµã�LyTUØULNäEØUR%äEßÊÚÛMEDyÚCÜwBED�á=M[ð)éAï TÙT®ð-Ú�BER%æ LGÝ5Ú
ÚwB[L�Ú0Ú�BER Lyß[Ý5ÚwTUDNM[Ü0ÜnBKDNßEØ©OYä[R F[R3ànæ·DGàwèYR3O,TUM¿L2ÝpBKLyÚnç]ØÙTUìNRjájLµHNéKï TÙTUT©ð0OÊTUÜ�Ý)D�ãGR�à�R3O�ÚwBER MER�R�O,æ·DNàCL
OÊR�Ý)à�R3LNÜwR)çxÝ)à�R3OET�Ú0æ·ßKMKÝ5Ú�TÙDGMKLyØUT�ÚeHGézï·TUãÊð¢è�LNOÊR>R)þÊFEØUT©Ý)TÙÚCÚ�BKL�Ú=á=BER3M�L,?Cß[ÜeÚ�DNèYR�àÛßEMEà�R�SGTUÜnÚwR3à�ÜÛLyMIH



ØUR)æ®Ú Ý)à�R3OET�Ú%SGDtR�ÜCÚwDYÚwBKR2î%ßKÝ)ÚwTUDNM�
IHÊÜeÚ�R�è�D�á=MKR�à�@
� DGàwR3D�ãNR�à�éNáÛR�áCDGßEØ©O'ØUTÙìGR
FADNTUMtÚ%DNßÊÚjÚ�BKL�Ú=áÛR�OETUO�MEDNÚjá=à�TÙÚwR>ÚwBER�ÜnÚ�LNànÚ�TÙMES,ßKÜwR�Ý�LNÜwR�àwR�ÞtßETÙà�R)ç
èYR�MtÚ�Ü ï·SNTUãNR3M/äIH'
IR�MKOKLyØUØaóÙô>�yöEá=BEDKéNLGÜ-Dyæ�MED�á�é�BKLGÜ�MED�à�R�Ø©L�ÚwTUDNM[ÜnBETUF,á=T�Ú�B,DGßEà�SNà�DNßKF,LNMKO,DNßEà
èYR)Ú�BEDÊOKð5étLyMKO/áCRjæ·DGßEMKO/ÚwBKR�è ÞtßETÙÚwR
LNÝ�Ý�ßEàpL�ÚwRGéµFEàwR�ÜnR3MtÚwR3O/ßKÜwTÙMKS2L
áÛR�ØUØÙçaDGàwStLyMETsr�R�O�ÚwR3èYFEØULyÚwR
LyM[O'FEà�DÊOÊßKÝ�R3O�æ·DNØUØÙD�á=TUMESYL,SNDIDÊO'èYR)Ú�BEDÊOz@

?CDNMKÝ�R�à�METUMES�Ú�BER�FADGÜ�ÜnTUäETUØÙTÙÚeH�ÚwDYßKÜwR�R)÷�R3Ý)ÚwTUãNR�ØUH�Ú�BER�FEà�DNFADGÜwR3O¿èYR�ÚwBEDÊO�áCR�áÛDNßEØ©O¿ØUTUìNR>ÚwD
è�LyìGR
Ú�BER�æ·DNØUØUD�á=TÙMES,FADGÜwT�Ú�TÙãGR>FADNTUMtÚ�Ü3@
çW�]Ú=TUÜjFADGÜ�ÜnTUäEØURNéÊßKÜwTUMES,Ý�DNèYèYDNM�R)þÊTUÜnÚwTUMES/ÚwR�ÝpBEMEDNØUDNSGTÙR�Ü�étÚ�D/äEßKTÙØ©O�ÜwDyæ®ÚeájLyà�R%Ú�DIDNØ©ÜÛÚwDYÜnßEFKF[DGànÚ
ÚwBKR,Ý�DNMKÜnÚwà�ßKÝ5Ú�TÙDGM<Dyæ�Ú�BER ê DNà�è�LyØUØÙH<P>à�DNßEM[OÊR3O<ÜwFAR3Ý)TÙë[Ý3L�ÚwTUDNMséAMKDyÚ
DGMEØUH�L�SNàpLyFKBETUÝ3LyØ�R3OÊTÙÚwDGà3é
äEßÊÚ LNØUÜwDYá=T�r�LyàpOEÜÛSNßET©OÊTUMES,ÚwBER�FKàwDGF[R3ànÚ�TÙR�Ü=ÜnR�LyàpÝpB�@
ç q LNÝpB½ßKÜnR<Ý3LNÜwR�TUÜ�ØUTUMEìNR�Oùá=TÙÚwBýÚ�BER<R3ØÙR3è,R3MtÚ�Lyà�HâTUMtÚwR�àpLNÝ)ÚwTUDNMKÜ3é-ÚwBKRøÜeÚpL�Ú�R(DNäKÜwR�à�ãNR3à�Ü,LyMKO
ÚwBKR�OKL�Ú�LYÜnÚwà�ßKÝ5Ú�ßEà�R3ÜjßKÜwR3O'æ·DNàjTÙÚ�Ü%ÜwF[R�Ý)TÙë[Ý�LyÚwTUDNM�@EüjBKTUÜ3éIÚwDGSNR)Ú�BER�àjá=TÙÚwB�ÚwBKR>FKàwR�Ý)T©ÜnR�ÜnÚwà�ßKÝ5Ú�ßEàwR
DyæCÚwBER�FKàwDGF[R3ànÚ�TÙR�Ü�é�è�LµHøLyØ©ÜwD�BER3ØÙF9Ú�D�ÜwßEFEFADNàwÚ�ÚwBER�R3ãNDGØÙßÊÚ�TÙDGM�DNæ¢Ú�BER�TÙMKT�Ú�TULNØ�àwR�ÞGßKTÙà�R�èYR�MtÚpÜ$p
TUMKOÊR�R�O¹L(èYDÊOÊT�ëAÝ�L�Ú�TÙDGM¹TÙM¹DGMER¿ßKÜwR'Ý3LNÜwR�èYLµH9äAR¿DNMEØUH9àwR$FKR3Ý)ÚwR3O»TUMâL(FEà�R3Ý�TUÜwR�FKLNànÚ�DNæjÚwBER
LNÜ�ÜwDIÝ�TULyÚwR�O ê DGàwè�LNØÙØUH�P>à�DNßEMKOER3O�ÜnFAR3Ý�T�ë[Ý3L�Ú�TÙDGM�@
ç2üjBER�TÙMKÜwFAR3Ý5Ú�TÙDGMùLNMKOâà�R�ãIT©ÜnTUDNMâDNæ%ÚwBKR�à�R3ÞtßETUàwR3èYR�MtÚ�Ü/FEà�DNFADGÜwR3O¹äIH»DNßEàYèYR)Ú�BEDÊOúÝ�DNMKÝ�R�à�M
DNMKØÙHùÚwBERøMKL�Ú�ßEàwR(DNæ�ÚwBER9ÜnHÊÜnÚwR�è�ÚwD¹äAR�OER�ãNR3ØÙDGF[R�Ozé¢LNMKO OÊDIR3Ü'MEDyÚ'à�R3ÞtßETUà�R�ÚwDâè�LyìGR<LyMIH
ÝpBEDGTUÝ�R>LNä[DGßÊÚCÚ�BER>ÚwR�ÝpBEMEDNØUDNSGH�LyMKO'è,R�ÚwBEDÊOEÜÛÚ�BKL�Újá=TUØÙØzäAR�ßKÜnR�O�Ú�D,à�R3LNØÙTsr�R ÚwBER�ÜwHÊÜeÚ�R�è8ptÚwBIßKÜ
TÙÚ%èYLµH'ä[R�ßKÜwR3O�TUM�Ý�DNè/äETÙM[L�ÚwTUDNM�á=TÙÚwB�è�LyMIH'OÊTÙ÷AR3àwR3MtÚ%è,R�ÚwBEDÊOEÜ3@
�xM9ÚwBERYØUT�Ú�R�àpL�ÚwßKàwR,ÚwBKR�à�RYLNàwR,DyÚ�BER�à2LNFEFEà�DGLGÝpBER3Ü ÚwD�äEßETUØ©O9L'æ·DNà�è�LyØ0ÜwF[R�Ý)TÙë[Ý�LyÚwTUDNM9DyæCÚwBER

à�R3ÞtßETUàwR3è,R3MtÚ�Dyæ L�ÜnHÊÜnÚwR�è�é�äEßÊÚYTÙMúSNR�MKR�àpLyØ0Ú�BER�HâOEDøMEDNÚ,LyTUè L�Ú,FEàwDÊOÊß[Ý)TUMESøLyMúTÙèYFEà�D�ãNR�O
MEDGMÊç�æ·DGàwè�LNØ�ÜnFAR3Ý�T�ë[Ý3L�Ú�TÙDGM�@Kî%èYDGMESYÚwBER3è�é[áÛR�àwR�Ý�LNØÙØ�Ú�BER2MET©Ý)R2áÛDNà�ì¿DNæ-î�@Kã�LyM � Lyè�ÜnáÛR�R3à�OER
LyM[OúBET©Ü�SGàwDGßEFsóÙô>��ö]é-á=BET©ÝpBùDN÷AR3à�Ü�L9ájLµH¹ÚwD9æ·DNà�è�LyØUØÙHùÜnFAR3Ý�T�æ·HùSNDGLNØ�ç]DNà�TUR�MtÚwR�O¹àwR�ÞtßETÙà�R�èYR3MGÚ
ÜwF[R�Ý)TÙë[Ý�LyÚwTUDNMKÜ3éÊLyMKO¿ÚwBER3M'Ú�D,LNMKLyØUHmr�R
ÚwBER3è�äIH�è,R�LyMKÜÛDNæ�æ·DNà�è�LyØAÚwR�ÝpBEMET©ÞGßKR3Ü3@IQ2@ � à�DNèYR�Hzó ��ö
FEà�DNFADGÜwR3ÜsÚwD�ßKÜwR/ÿ E R�BKLµãITUDNßEà-üsà�R�R � éµL
æ·DNà�èYLNØ�ç]ãITUÜwßKLNØNMEDNÚ�L�Ú�TÙDGM�Ú�D>ÜwFAR3Ý)TÙæ·H�Ú�BERjàwR�ÞGßKTÙà�R�èYR�MtÚpÜ�é
ÚwBKR�MùÚwBER�à�R3ÜwßEØ�Ú�TÙMKS9à�R3ÞtßETUà�R�èYR�MtÚ�ÜnFAR3Ý�T�ë[Ý3L�Ú�TÙDGMúá=TUØÙØ=äAR�ßKÜnR�OâÚ�D¹OÊR�à�TÙãGR¿Ú�BER<LyàpÝpBETÙÚwR3Ý)ÚwßEàpLyØ
ÜnÚwà�ßKÝ5Ú�ßEàwR�Dyæ
ÚwBER�ÜnHÊÜnÚwR3è�@¢í
ßEàYLyFKFEàwDtLNÝpB�é�TUMâÚwBKR�ØUTÙMKR�DNæ%ÚwBKR�áÛR�ØUØ�çaæ·DNßKMKOÊR3OúèYR)ÚwBKDIOKÜ�ó Jyö]é
ßKÜwR3Ü-Ú�BER%ßEM[OÊR�à�ØÙHITUMES�æ·DNà�è�LyØIæ·DGßEMKOELyÚwTUDNMYÚwD�SGR)Ú¢L�à�TÙSGDNà�DNßKÜ�èYR)Ú�BEDÊO,ÚwD�FEà�R3Ý�TUÜwR�ØUH/ÜwFAR3Ý)TÙæ·H/ÚwBER
à�R3ÞtßETUàwR3è,R3MtÚ�Ü3é[á=TÙÚwBøÚwBER�LyTUè#DyæÛLNÝpBETUR�ãITUMES�L�Ý�Lyà�R)æ·ßKØ�TUMKÜwF[R�Ý5Ú�TÙDGM�LyM[OøL¿ìITUMKO�Dyæ¢ã�LyØUT©OEL�Ú�TÙDGM
Dyæ�ÚwBEDtÜnR�à�R3ÞtßETUà�R�èYR�MtÚ�Ü3@

í
MERYDyæCÚwBER�LyßEÚwBEDGà�Ü3éAÚwDNSGR)Ú�BER�à�á=TÙÚwB q @�î
ÜeÚ�R3ÜwTULNMEDKé�FEà�DNFADGÜwR3O�LyMEDNÚwBER3à>ß[ÜnR�Ý�LGÜnR,äKLGÜnR�O
èYR)Ú�BEDÊOYæ·DNà�Ú�BER FKàwR�Ý)T©ÜnR%ÜwF[R�Ý)TÙë[Ý�LyÚwTUDNM�DNæAÚ�BER%à�R3ÞtßETUàwR3èYR�MtÚ�Ü%ó ��ö]éNäKßÊÚCßKÜwTUMES�ÚwBER,ï·MEDGMÊçaæ·DNà�èYLNØ©ð
ñ���� ÜnÚ�LyÚwR3ÝpB[LyàwÚ�ÜÛLNÜÛL�MEDNÚ�LyÚwTUDNM�Ú�D,OÊR�ÜwÝ�àwTUäAR Ú�BER
ß[ÜnR�Ý�LGÜnR�Ü�@m�%D�áÛR�ãGR�à�éNäAR3Ý�LNßKÜwR
TÙÚjOEDtR�ÜÛMEDyÚ
Dy÷�R�àÛL�ÜwHÊÜeÚ�R�è�L�Ú�TUÝ áÛLµH/ÚwD,LyMKLNØÙHÊÜwTUÜ-Ú�BERh
IHÊÜeÚ�R�è�ßEMKOÊR3àÛOET�÷�R�à�R�MtÚCãITUR�á=FADNTUMtÚ�Ü3étÜwDNèYR
LGÜnFAR3Ý)Ú�Ü
Dyæ�ÚwBER±
ÊHIÜnÚwR3è Ý3LyFÊÚ�ßEàwR�O'äIH�DNßEàjèYR)Ú�BEDÊO�èYLµH�MKDyÚ Ý)DGèYR>ßKMKOÊR�à ØÙTUSNBtÚ3@

× R�áÛDNßKØUO'ØÙTUìNR�LyØ©ÜnD/ÚwD�ÞtßEDNÚwR
ÚwBER�áÛDNà�ì�ätHÅ
z@�
IR�MKOKLyØUØ�LyMKO�î2@�
tÚ�àwDGBEèYR�TUR�à�óÙô�MÊé�ô>I�ö�á=BED
FEà�DNèYDyÚ�R2Ú�BERYßKÜnR,DyæCDNFAR�àpL�ÚwTUDNM�ÜwÝpBER3è�LNÜ,ï·FEà�R)ç=LyMKOøF[DtÜeÚpÝ)DGMKOÊTÙÚwTUDNMKÜ>á=à�T�ÚwÚwR�M�TÙM¹í�? � ð
LyMKO
ÜwHIÜnÚwR3è TÙMtÚ�R�àwæ LNÝ)R>FEà�DyÚ�DIÝ�DNØ©Ü
ï ñ���� ÜnÚ�LyÚwR�OÊT©LySNàpLyè�Üpð-Ú�D,Ý�DNèYFEØUR�èYR�MtÚjßKÜnR�Ý3LNÜwR3Ü>pGDGßEàjSNDGLNØ[T©Ü
OÊTÙ÷AR3àwR3MtÚ3éÊÚ�BKL�Ú%T©ÜÛÚwD�TUèYFEàwD�ãGR Ú�BER�ßKÜwR�Ý�LNÜwR�äKLNÜwR3O�à�R3ÞtßETUàwR3è,R3MtÚ�Ü3@
�xMKÜwF[R�Ý5ÚwTUDNM�ÚwR�ÝpBEMET©ÞGßKR3Ü�æ·DNà�TÙèYFEà�D�ãITÙMKS=ÚwBERjÞtßKLyØUTÙÚeH�DyæKL%à�R3ÞtßETUà�R�èYR�MtÚ�ÜwFAR3Ý)TÙë[Ý3L�ÚwTUDNM�ï ÞtßETÙÚwR

FADNFEßEØ©LyàCTÙMÅ
ÊDyæ®ÚeájLyà�R q MESGTÙMER3R�à�TÙMKS�FEà�LGÝ5Ú�TUÝ�RNéGÜwR�R RN@ SK@Ué[óÙô)ö·ð�Lyà�R%R�TÙÚwBKR�à¢ä[LNÜwR3OYDNM¿LGOYBEDÊÝjÚwR�ÝpBÊç
MET©ÞtßER3ÜsDNà�DGM2ÝpBER3Ýpìtç]ØÙT©ÜeÚpÜ�@)üjBKR0è�LyTUM2OÊT�÷�R�à�R�M[Ý)R3Üsá=T�Ú�B�DNßEà�LyFEFKàwDtLNÝpB>TUÜ�Ú�BKL�Ú�DNßEà ÿnTUMKÜnFAR3Ý)ÚwTUDNM �
äKLGÜnR�O2DNM�ÚwBERjßEM[OÊR�à�ØÙHITUMES
æ·DNà�èYLNØÊÜnFAR3Ý�T�ë[Ý3L�Ú�TÙDGM/LyM[O�ÚwBKRCÚpLyäEØUR3LNßÊçaëKØÙØUTUMES Ú�R3ÝpBEMKTUÞtßERÛØÙR�LNOEÜ�Ú�D�L
èYDNà�R�ÜnHÊÜnÚwR�è�LyÚwT©Ý>LNMKO�FEàwR�Ý)T©ÜnR�R�þÊLNèYTÙMKLyÚwTUDNM�Dyæ�ÚwBER�à�R3ÞtßETUà�R�èYR�MtÚ�Ü3éIá=BER�à�R3LGÜ=ÜeÚpLyMKOKLyàpO�ÚwR�ÝpBÊç
MET©ÞtßER3ÜjØUR3LGO'Ú�DYè,DGàwR�SGR�MER3àwT©Ý
ÝpBKR3ÝpìITÙMKSK@ ê DGà=TÙM[ÜeÚpLyMKÝ�RNéEÝ)DGèYFKLyà�R
ÿeë[MKOúLNMKOâØUTUÜnÚ�LyØUØCÚ�BER�áÛLµHÊÜ2ÚwBER * � �,31%t ÜnÚ�LyÚwR�DNäKÜwR�à�ãNR3à�è�LµH»ä[R�ßEF�OELyÚwR3OùTUMâÚwBKR�ã�Lyà�TUDNßKÜ
Ü�Ý)R�M[Lyà�TÙDtÜ=Dyæ¢LNØÙØ�ßKÜnR,Ý�LGÜnR � ï·á=BET©ÝpBøBER3ØÙFAR3O(ÚwD�OETUÜ�Ý)D�ãGR�à=Ú�BER�Ø©LNÝpìITUMES�æ·ßEMKÝ)ÚwTUDNMKLNØÙTÙÚeH�Dyæ¢Ý)à�R3OET�Ú



OÊR�Ý)à�R3LNÜwTUMEStð)étá=TÙÚwB
ÿÄ�eÜ�ÚwBER3àwRøLNMIHúèYTUÜ�ÜwTÙMES»æ·ßKMKÝ5Ú�TÙDGMKLyØUT�ÚeHGé0Ú�BKL�Ú'T©Ü3éCOÊD¹Ú�BERøLGÝ5ÚwDGà�Ü¿BKLµãNR�SNDtLyØ©ÜYÚwB[L�Ú'è/ßKÜeÚ�ä[R
æ·ßEØÙëKØUØÙR�OzéEäEßÊÚ ÚwBKLyÚ%BKLµãNR>MEDyÚ%äAR�R3M(OÊR3Ü�Ý)à�TÙäAR3O�TUM�ß[ÜnR�Ý�LGÜnR�Üg� � Ú�LNìNR�M�æ·à�DNè�óÙô)ö-� Ü=ÝpBER3Ýpìtç]ØÙT©ÜeÚ�@

cL[va,[�Ñf[sÏ
Õ-[|Ô
O � ì �µËC`I�Gi=i3`t� � �y�wó]� � o�v �G�[¸A�5º�i v �Gb�i3`�Za`Gbx� o }�cedl��`2¸ o }w�G`td � g o-¡ � v-r b o ï-i3b oq� �y� o klbp�KZa`�k-¤x¶5¯wV �20!q2�m��W�^mµ�IËÎï � \ veo bxbp_f�$ñ�ñ��y���� ë �AË¢b]c o bxd�i3`G�Yi3`t��h
��� o ���3d��N�2XAi � o klk o ��¸ v i�`tbxdfcedl��`(XK���3d�}()�Ë¢` � gNcek�dl` o ��ø0¯�¬ °�õn«�÷p¶3¤nª�°�¬®¨·¯e°3_ðW�yÁ O�O q O � É ) ��ð O õ1�W�i�y_��>ñ�ñ O �ðy� ë �0ËCb]c o bxd�i�`t��i3`I�úh
��� o �3��dl�G� ¸-dl�3�yc��yc v gG}�ceg v dl`t� ¡ � v \ veo }pdlb o�rE� X q � i3b o ��� o5� gtd veo � o `�c�N� o }pdf£I}5i)ced��3`tbp�¹Z�`�k-¤x¶5¯wVj¶`÷'R�¶3«t¬�¥w¤x¥���3Y¶�¤ ò� � ¶w±�m����^m�M Q °�´3¨·¯e°�³ õn«t«I¶3²�°3¬®¨·¶3«G�¶R÷� I¶R÷w¬���°3¤x¥°3«I´F ���n¬�¥wª
I2-«��3¨©«Ê¥n¥w¤n¨©«���¨©«,¬ � ¥qyK§y¬®§y¤e¥tVqTt¥w«t¨®¯w¥E�oõn¬ °�³ �WV�_NXK^áï��E�G�y� v dl`t� o�v��so�v k�i3�G_K�$ñ�ñ�ðy�s¸A�i3�G� o i v �]N� ë �¢ËCb]c o bxd�i3`G�G_Ûh
��� o ���3d��N_Ci3`I� � �Îï o�v dl��kld®� | v ����|t� v �2i�k%¸ o }n�t`Gd � g o b/ce�<  o klk q |t��gG`I� o ��N� ¡ c�º�i veo � o u o kl�3�t� o `�c �,o ce�t�y�Gbp�9Za`�k�¤]¶5¯wVj¶R÷�9 � ¥zUW��¬ � ø¢«G«t¨©²3¥w¤nw°3¤���7s¶�³©³l¶5¦�§y¨©§yª ¶R÷/¬ � ¥
D 1 D�� õYõ� v9KMKyA¶3¤nª�°3³KR�¥w¬ � ¶5´3,°3¬=¬ � ¥�7z¤]¶3ee¤x¶5°µ´3p÷w¤x¶�ª�k0°3«Ê°�¯w¥x°�¬ ¶�y[¶3§y«Ê´µ°3¬®¨®¶3«Ê°�³� G§�±�±N¶3¤w¬eV
� ¨U9ùe¶3«��Kk0¶3¤n¬®§W�µ°3³ l0m����^m�V�_tX[^Hï��E�I�N� v dl`G� o�v��so�v k�i3�N_f�>ñ>ñ�ðy�-¸A��i3�t� o i v �

_ ��ïC� ï��t�3�t����i3`t��h
��� o ���3d��N� Z���� v �)uyd�`G� r b o ï-i�b obì i3b o ��� o5� gGd veo � o `�ceb r b qdl`t�8|t� v �2i�klkl� h v ��gt`t� o � �y� o }pdf£I}5i)cedl��`tb"Á4ï��3���tk o c o���owv bxd��3` É � ¸ o }n�t`tdl}5i�k�� o�q�Ê� v c � Zx�yZ q ¸X� q ñ>ð q ] _ _ � Z]�NZGõ r `Gd�u o�v bxdfc��i �Nd h o `t�)u3iN_¹Z cni3kf��_.�$ñ�ñ�ðy� ËCu3i3dlk�i � k o i�c
��y�zv{�}�}>��y>z|�e ��W¡����r¢��¬�w£�¤C���$y1}$z�¤�¥�¡>�$��}i¦�¤�£�£¬����§1}�¨�x	�$z�z�©�¦�¤i£W£¬����ªW«����4z�¡Yi3`t�±z� ��G�

a ��ïC��ï��t���G���>i�`I�>h
��� o ���3dl�G�E¸A�5º-i v �Gbsij|G� v �2i3klkf��h v ��gt`t� o �>�N� ¡ caº-i veo � o u o kl���t� o `yc �,o ce�t�y�E�¸ o }n�t`Gdl}5i3k�� o �Ê� v c � Z]�NZ4õ�¸X�_õ1ñ�ðwõ	ð _ _ � Z]�NZw_ r `tdlu o�v bxdfc��i��Nd�h o `t�)u�iy_tZ cni3kf��_K�>ñ>ñ�ðN����%Ë �Kï���}Äí � g v `K�43/¤n¨©¬®¨©«��62�¬C¥e¯�¬®¨U²3¥ D �¥47s°3�¥wn��ËÛ�G�Gdlbx��` q   o bxk o ��_¬�$ñ�ñ�ñy��y� h
�vï��3b]cni¿i3`I�<h
�v� o �3��dl�G���y� o }pdf£I}pi�cedl��`<� ¡ Ë � b]c v i�}�c � �G`ti3��dl} � i)cni�¸s�N� o b;)zË ¸ o ���Ê� v i�kX[�3��dl}%ËC�G� v ��i3}n�[�9KVr70V� jV�_ O �$ðGÁ4� É ) _ O ð�õ _�_ ]G_ O �i�W�y��y�E�%� � v ��� o ��� | v ���� o5� gtd veo � o `yceb�ce� � o bxdl��`c)¢|t� v �2i�kld�®�d�`G�øce� o�¯=o �â�yc o �tbp�ÌZ�`°k�¤]¶5¯wV
¶R÷ �2KyPR�± �^u�l � ¤n¨©Íùn°�«E¥6�jø¢§ye¬®¤x°�³ ¨®°3�IZ ë=ë|ë ï��3���tgGc owv �N��}pd o c���_m�$ñ�ñ>ðN�O ñy�=Zw�8²µi3}p� � bx�3`[_ � �=ï�� v dlb]c o�v bx�3`[_s\��K²��3`t`tbx�3`[_�i�`I�øh
� � u o�v ��i�i v �K���ëù û ¥x¯�¬`����¤w¨ ¥w«G¬�¥x´S I¶R÷w¬���°3¤x¥2-«��3¨©«Ê¥n¥w¤n¨©«���M�ø D �¥g��7s°�p¥s:=¤n¨©²3¥w«*ø-±µ±t¤x¶5°µ¯ � ��ËÛ�G�Gdlbx��` q   o bxk o ��_ O �i�����O�O �%\�� � �3bxb o bp_ o �Ndlce� v �³7�øq � l'9 � ¥Y7s¶3ª
ª�¶3« øC³ ��¥;ù�¤]°3¨·¯� 3±G¥x¯�¨ ö�¯e°3¬®¨·¶�« � °�«��3§G°t��¥�� Q ¥K÷5¥w¤x¥w«Ê¯n¥
R�°3«G§G°�³ �EX o }�ceg veo ^Û��c o bsd�`±ï��3���tgNc o�v �N}pd o `G} o �y�y� v dl`t� o�vxqr��owv kÙi��G_��$ñ�ñ>ðN�[¸A�%i3�G� o i v ��ËCu3i3dlk�i � k oi�cWx�y�y�z|{�}�}$~�~�~|�����>���������1�	��}i¨�´�µ^¶ ¦�¤���·�¸��W¢�¸W¹ ºW¦W´W»W¼v�4zW ��t�

O ��� h
�8� o ���3dl�G_ ë ��ËCb]c o bxdÙi�`t�N_si3`I��ïC�vï��t���G����� Â¢ÃKÄpÅ3ÆaÇtÈÊÅ )�Ë Â¢ÃKÄpÅ�ëzÀ c o `tbxdl��` ¡ � v � �G`ti3��dl}� o i3}�cedlu o ���Gb]c o ��b �so�v bxdl��` O � ñ�õ��Ngt���2i v ����¸ o }w�G`tdl}5i3kH� o �Ê� v c � Zx�NZ q ¸X� q ñ�ð q ð a _ � Zx�yZ=õ r `Gd qu o�v bxdfc��i��Nd[h o `t�)u3iN_GZ�cni3kf��_m�>ñ>ñ�ðN�O ðy� �E�-� o `I�ti�klk·�Lï-i3b o b]cegt�Gd o b ¡ � v � ë ËH��}p�3g v b o ¾i� o5� gGd veo � o `�ceb2ËC`Ii�kf�Gbxdlb2º0dfce� r b o ï-i3b o bx¾G�x1y�y>z|{�}�}W¹^£�¹$~�~�~v�½¤>z1��¹�����x�}i¥W¤�¡i¤�¸i¥	��x�}i¢�¡i¤ ��¸�¡i¤�¡>}^¦W¾�¿i´�ÀW¿1��¸�¡^¤�¿�¡$y�¢W ��i¤�¡�}����� �¤�ÁC�)x1ywÂ�¹G_-�>ñ>ñ O �
O ]N� �E� � o `I�Gi3klk�i3`I� Ë � �yc v �3�t� o d o�v � � o5� gtd veo � o `�ceb"Ë¢`Ii3kf�Nbxdlb º0dfce� r b o ï-i�b o bp�x1y�y>z|{�}�}W¹^£�¹$~�~�~v�½¤>z1��¹�����x�}i¥W¤�¡i¤�¸i¥	��x�}i¢�¡i¤ ��¸�¡i¤�¡>}^¦W¾�¿i´�ÀW¿>y�x�¤��i¥W©v�4zW ��t_��>ñ>ñ O �
O _ � �E� � o `I�Gi3klk0i3`t�9Ë � ��c v ���t� o d owv �9| v ��� r b o ï-i3b o b2ce���y�Nb]c o � � � o�v i�cedl��`»�N� o }�dl£t}5i�cedl�3`tbp�»Z�`�E� ¯ �ÊË%� ë u�i�`tb¢i3`t� ì �E� o kldl}�_ o �Ndlce� v bp_�k-¤x¶5¯wV D R � ± m��W�W�)_I`ygt� � o�v O �>ð���dl`¿X o }�ceg veo ^Û�3c o bCdl`ï������GgGc o�v �N}pd o `G} o _I�ti3� o b O õ O _ �K�y� v dl`t� o�v��so�v k�i3�G_&�>ñ>ñ�ñN�
O�a � �E� � o `I�Gi3klk-i�`I�(Ë � ��c v ���t� o d owv �'�N� o }�d ¡ �Nd�`G�+ï���`t}�g vxveo `�c��y�Nb]c o � ì�o �ti)uydl� v i3`t�(¸-d���dl`G��}p��` qb]c v i3dl`�cebÛgGbxdl`t� � ï-X<i3`I� rs� Xs�¢Za` � �KhÛ�3����klk�i,i�`I�ÅïC� ¯ � � v �N`[_ o �Gdfce� v bp_�k-¤x¶5¯wV D R � ± m��W��U�_`ygt� � o�v � O � _ dl`�XK^áï��Ê_t�ti3� o bÎði� O õ"]�ñ _ �[�y� v dl`t� o�v���owv kÙi��G�O ��� rE� XÃ� o uydlbxdl��` ¸�i�b�í |t� v } o � �KRYJ D R �  �±G¥x¯�¨ ö�¯e°3¬®¨·¶3«UWV<u3_��>ñ>ñ�ñy� ËCu3i3dlk�i � k o i�cx1y�y>z|{�}�}$~�~�~|���.Â�£v���i¥W£1}i 	�1�W¡>}>�	�i¥wÂ�¸W¹�}WªWª�¿iª�«�¿�ª�Äf�)zW ��t�
O �y�%Ë �3u3i3`�X[i3��b]º opo�v � o � ì gGd�k��Nd�`G�%|t� v �2i�k�� o5� gtd veo � o `yceb � �y� o klb ¡ � v � o k�d�i � k o �N� ¡ caº-i veo Á®Za`yuydfc o ��Ii�� o�vwÉ ��Z�`�o)¬ � õn«G¬�¥w¤w«I°3¬®¨·¶3«I°�³h7s¶�«�÷5¥w¤x¥w«Ê¯n¥/¶3« Q ¥�³ ¨·°�ùp³�¥4 I¶R÷w¬���°3¤e¥�9E¥x¯ � «I¶�³l¶*�3¨ ¥w*lëø0´µ°��
2�§y¤]¶w±G¥m��W��U�_t`ygG� � o�v �$ñ(]�ð�d�`YX o }�ceg veo ^Û��c o b0dl`�ï������GgGc o�v �y}pd o `t} o �Ê�y� v dl`t� o�v���owv kÙi��G_&�>ñ�ñ O �


