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Y OcbNd Z b�eLJLfg?BhiO 1
1 j�kXl�m[nDoqpNr s6t[uXv t[p�pNrqv t[u�w]p�mix�ryoql�p�t#o<zD{UkX|yv oqv }~k.��t[v }~pNrq|yv o��3j�p�t#oqpNr�����t[v ��p�ti{��Bz�g� {�p<��rqk.� � { �a� kXn[�<x�za�L�X�X��za�����L�X�����X�X��j�nDrqv oqv �ix5��{ � �Bz[��rBxL��v �

�#�X�� #¡<¢�£L¤~¢[¡~¥L�L¢~¦�§��X¨X¤�§ª©#� z
2 ��v kXv tD«ckLrql�x�oqv ��|�¬�xL�akLrBx�oqkLry�#za­Dp<�DpNrBxL����tDv }~pNrq|yv o���kL«�®Ip��B¯[t[kX� kXuL�4{°x�rBxLti±5���]®G­°{ � �Bz² } �i³ �Dp]|ypNoqp�lT�DrqkDz[���<´~�#z@�X�~�L�X����µX���.j�nDrqv oqv �ix5��{ � � zi��rBxL��v �
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½�¾U¿�À�Á�ÂiÃXÀXÄ ®�¯[v |]Å�kLrqÆÇmDrqp�|yp�t#oq|�x�mDrqkXmakX|qxL��xLti�Çv l�m[� p�l�p�t~oBxLoqv kXt4kL«Gx�rqpN�
��kXtDÈiuXnDrBxL�[� p�mix�rBxL� � p��Ix�rq�B¯[v oqp��NoqnDrqpXz�n[|yv t[uTÉ�p�t[pNoqv � ² � uXkLrqv oq¯[l�|GxLti��xLm[mD� v p<�
oqk�|��Dt#oq¯[p�|yv | kL«��Nk~l��[v tix�oqv kXtixL�°�Dv uXv oBxL�U��v rq��n[v oq| � ®�¯[v | rqp���kXtDÈiuXnDrBxL�[� pgmix�rBxL� �
� p���x�rq�B¯[v oqp��NoqnDrqp]n[|yp�|^��kXt[��p�mDoq|GkL«°��kXl�m[nDoqpNr^x�rq�q¯[v oqp��NoqnDrqpgxLti��mix�rBxL� � p���mDrqkL�
��p�|y|yv t[u�oqk�kX�DoBxLv t
x�|y�<xL� xL�[� p.mapNry«ckLrql�xLt[��p �@Ê o]v |��Dp�}~p�� kXmap<�4v t
��Ë�w�¬,xLti�
v l�m[� p�l�p�t#oqp<�4oqkXoBxL� � ��v t�¯ix�rB��ÅGx�rqp�n[|yv t[uÇ­°{�É ² �Dp�}�v ��p�| � ®�¯[p���kXt[��p�mDoTkL«
rqp���kXtDÈiuXnDrBxL�[� pgxLti�5mix�rBxL� � p��Ux�rq�B¯[v oqp��Noqn�rqp�p�tixL�[� p�|�xLt5p<xL|��5¯ix�rB��ÅGx�rqpgxX�[xLmD�
oBx�oqv kXtÌoqk,�Dv Í@pNrqp�t#o�mDrqkLÎ�p��No�rqp<Ï#n[v rqp�l�p�t#oq| � ®�¯[v |5xLm[mDrqk~xL�q¯ÐxL� � k<Å^|3xLm[m[� v p�|
Å^v oq¯
ÑipNÒDv �[v � v o�����v Í@pNrqp�t#og|�oyrBx�oqp�uXv p�|�oqk5|��Dt#oq¯[p�|yv |�kL«���kXlT�[v tix�oqv kXtixL���Dv uXv oBxL�
��v rq��n[v oq| mDrqkX�[� pNl �
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\�JLb�JLC[RNM Ý P f�J]d Z~Þ J]f�O RNC@JX?N?BJX> Z W@KNADC@ADß@CIb�JX>�_DKNA~f]RNd�RNd@J�d Z K�>af Z KNJ Z CI>3?BA�à�Ryf Z KNJRNJXb�d@C@ADM AD_DO JX?^à�ADK�JL`�á�JX>@>aJX>�?BÝa?qRNJL`4? P f�O RNd
` Z CiÝ3RNJXb�d@C@ADM AD_DOcb Z MIADWaRNO ADCI?]b�AD`3O C@_5ß@WJ Þ JLKNÝ.ÝDJ Z KXF#â]d@J]ßI?BJ�A�à�ADW�JLC Z CI>�KNJXb�ADCaãI_Dß@K Z á@M J�?qRNKNßIb<RNß@KNJX?�Oc?�á�JXb�AD`3O C@_ Z RBRNK Z b<RNO Þ J PJX?BW�JXb�O Z M M Ý�>aß@J�RNA.O R�?GKNADá@ßI?qRNC@JX?N? Z CI>�äIJ�åaO á@O M O RqÝDFDâ]d@J�W�A[?N?BO á@O M O RqÝ�A�àU` Z ?N?BO Þ J]W Z K Z M M JLMW@KNAab�JX?N?BO C@_4` Z hDJL?gKNJXb�ADCaãI_Dß@K Z á@M J�b�AD`3W@ßaRNO C@_ Z ?Bß@O R Z á@M J�RNJXb�d@C@ADM AD_DÝÇRNAÇáUJ Z W@W@M O JX>RNA5RNd@J�_DKNA#f�O C@_3b�AD`3W@ßaR Z RNO ADC Z M6>aJL` Z CI>
A�àG?Nb�O JLCDRNO ã�b�b�AD`3W@ßaR Z RNO ADC6F\�JLb�ADCaãI_Dß@K Z á@M J Z K�bNd@O R�JLb<RNß@KNJX?]ADK�KNJXb�ADCaãI_Dß@K Z á@M J.b�AD`3W@ßaR Z RNO ADC Z M6?BÝa?qRNJL`4? Z K�b�d@O æRNJXb<RNß@KNJ Z KNJ�RNd@A[?BJ,f�d@JLKNJ�RNd@JçM AD_DOcb�á@M Aab�ha?4b Z CèáUJ,KNJXb�ADCaãI_Dß@KNJX> P O CèRNd@JLO KÇM AD_DOcb Z Mà�ß@CIb<RNO ADCI? Z CI>éO C[RNJLKNC Z M�à�ß@CIb�R�O ADC Z M O RyÝDF�â]d@JêO C[RNJLK�b<ADC@C@JXb<RNO ADC�á�J�Rqf�J�JLC�RNd@JX?BJêM AD_DOcb
á@M Aab�ha? P RNd Z R�ßI?Bß Z M M ÝêW�JLKBà�ADKN`4?�b�AD`3W@ßaR Z RNO ADC Z M�R Z ?Bha?�?BßIbNd Z ?.W@KNA@b�JX?N?BO C@_ P ?qRNADKNO C@_ Pb�AD`3`�ß@C@Ocb Z RNO ADC�ADK�> Z R Z O CUë~ADßaR P b Z C�á�J�KNJXb�ADCaãI_Dß@KNJX>4RNAiA�ì í#î�Fï�JXb Z ß@?BJTRNd@JX?BJ.M AD_DOcb�á@M Aab�ha? Z KNJTO `3W@M JL`3JLC[RNJX>�>aO KNJXb<RNM ÝÇO C�d Z K�>af Z KNJ P O RgOc?]W�A[?N?BO æá@M JgRNA5KNßaC Z M _DADKNO RNd@`4?GJ�åaW@M ADO RNO C@_�RNd@JTO C@d@J�KNJLC[R�W Z K Z M McJ�McOc?B`;A�à Z d Z K�>af Z KNJ�?BADM ßaRNO ADC P
Z b�d@O J Þ O C@_ Z RNd@KNADß@_Dd@W@ßaR P `�ßIbNd,d@O _Dd@JLK�RNd Z C�O à�RNd@JLÝ�f JLKNJ�KNß@C�O C Z ?BJXð[ß@JLCDRNO Z M6W@KNA�æb�JX?N?BADK P ?Bß@á@ñyJXb�R�JL>�RNA5RNd@J�òGADC,ógJLß@` Z C@C�`3Aa>aJLMGì ô#î�FH@ADK
?BJ Þ JLK Z M�b�AD`3W@M J�åèW@KNADá@M JL`4? P RNd@JÌ?BADM ßaRNO ADCéßI?BO C@_ÐRNK Z >aO RNO ADC Z M�?BA�à�Rqf Z KNJ Z WaæW@KNA Z b�d P f�d@JLKNJêRNd@Jõd Z K�>af Z KNJêJ�åaJXb�ßaRNJX?�?BJXð[ß@JLC[RNO Z M Z M _DADKNO RNd@`4? P >aAiJX?�C@A�R,? Z RNO�?qà�Ý



RNd@J�RNO `3O C@_ Z CI>�W�JLKBà�ADKN` Z CIb�J�KNJXð[ß@O KNJL`3JLC[R�?LF�â]d@Oc?^ñyßI?qRNO ãIJX?gRNd@J5?BJ Z K�b�d�à�ADK�C@JLf Z WaæW@KNA Z b�d@JX?�RNAÐ`3O C@O `3O eLJ,RNd@JX?BJ,áUA�RBRNM JLC@JXbNha?LF H@ADKÇJ�å Z `3W@M J P KNJXb�ADCaãI_Dß@K Z á@M J�M AD_DOcb Z M æM A#fg? Z >aK Z ` Z RNOcb
`3O C@O `3O e Z RNO ADC:A�à�RNd@J�W@KNAab�JX?N?BO C@_çRNO `3J P f�d@JLCèb�AD`3W Z KNJX>�f�O RNd ZRNK Z >aO RNO ADC Z M�?BA�à�Ryf Z KNJ Z W@W@KNA Z bNd6FUSißIb�dêW�JLKBà�ADKN` Z CIb�J�Oc?�W�A[?N?BO á@M J�RNd Z C@ha?�RNAÇRNd@J5W Z KBæ
Z M M JLM.W@KNAab�JX?N?BO C@_ Z CI>�KNJX>aßIb�JX>öb�AD`3W@ßaR Z RNO ADCéRNOc`3J P O C@d@JLKNJLC[R�RNA Z H�E�÷�ø*ùªH�O JLMc>iæ
E^KNAD_DK Z `3` Z á@M J�÷ Z RNJ�øgKNK Z Ý@ú^O `3W@M JL`3JLC[R Z RNO ADCõì û~î�F

â]d@J.`3A�RNO Þ#Z RNO ADCÇà�ADK�ßI?BO C@_5W Z K Z M M JLMUW@KNAab�JX?N?BO C@_�Oc?]O CIb�KNJ Z ?BO C@_�RNd@J�b�AD`3W@ßaR Z RNO ADC Z MW�A#f�JLK�A�à Z M O `3O RNJX>�WaKNA@b�JX?N?BADKLFLâ]d@Oc?�Oc? Z bLb�AD`3W@M Oc?Bd@JX>.á[Ý.J�åaW@M ADO RNO C@_gRNd@J�?BO `�ß@M R Z C@JLADßI?J Þ JLCDR�?�O C Z ?BA�à�Ryf Z KNJ.J�åaJXb�ßaRNO ADCÌì ü~î�F
â]d@J5÷TJLC@J�RNOcb�øgM _DADKNO RNd@`�ù�÷.øTú�f Z ?gW@KNADW�A[?BJX>�O C�RNd@J�íDý@þ ?�áiÝ Q ADM M Z CI>õì ÿLî P f�O RNdRNd@JÇO C@O RNO Z M Z O ` A�àg?qRNßI>aÝiO C@_,RNd@JÇW@d@JLC@AD`3JLC@ADCÐKNJLM Z RNJX>êRNAê?BW�JXb�O JX? Z > Z WaR Z RNO ADC Z CI>C Z RNß@K Z M.?BJLM JXb<RNO ADC�RNd Z R,AabLb�ß@K�?
O C�RNd@JõC Z RNß@KNJDF]V Z RNJLK P ÷.ø�?�á�JXb�AD`3JX? Z W�A#f JLKBà�ß@Mb�AD`3W@ßaR Z RNO ADC Z M6`3J�RNd@Aa>�RNAÇ?BADM Þ J�ADWaRNO `3O e Z RNO ADC Z CI>�` Z b�d@O C@J�M J Z KNC@O C@_4W@KNADá@M JL`4?�O CRNd@J Z KNJ Z ?�A�à�JLC@_DO C@JLJLKNO C@_ Z CI>�b�AD`3W@ßaRNJLKg?Nb�O JLCIb�J4ì � î�F�÷.ø�? Z KNJ.O CDRNKNO CI?BOcb Z M M ÝÇW Z K Z M M JLM

Z M _DADKNO RNd@`4? Z CI> Z KNJTW Z KBRNOcb�ß@M Z KNM Ý Z RBRNK Z b<RNO Þ J�à�ADKgW Z K Z M M JLMUO `3W@M JL`3JLC[R Z RNO ADCI?.ì ��î�F
â]d@Oc? f�ADKNh5W@KNADWUA[?BJX?GRNd@JTO `3W@M JL`3JLCDR Z RNOcADCÇA�à Z KNJXb�ADCaãI_Dß@K Z á@M JgW Z K Z M M JLM Z K�b�d@O RNJXb<æRNß@KNJ P~Z W@W@M O JX>.RNA�R�daJ]?BÝiCDRNd@JX?BOc?�A�à Z b�AD`�á@O C Z RNO ADC Z M[>aO _DO R Z M[b�O K�b�ß@O R�áiÝ.ßI?BO C@_ Z ÷TJLC@J�RNOcbøgM _DADKNO RNd@`�FUâ]d@Oc?T?BÝa?qRNJL`'ßI?BJX?�b�ADCIb�JLWaR�?�A�à^W Z K Z M M JLM�W@KNAab�JX?N?BO C@_ Z CI>,KNJXb�ADCaãI_Dß@K Z á@M Jb�AD`3W@ßaRNO C@_�RNA Z b�d@O J Þ J Z ?Nb Z M Z á@M JTW�JLKBà�ADKN` Z CIb�JDF���R�Oc?�>aJ Þ JLM ADWUJX>ÇO C�ò Q�� Vèù�ò Q S�� Y

Q�Z K�>af Z KNJ � JX?Nb�KNO WaRNO ADC,V Z C@_Dß Z _DJ~ú�ì �Xü~î Z CI>
à�ß@M M Ý�O `3W@M JL`3JLCDRNJX>,O C�d Z K�>af Z KNJTßI?BO C@_
Z H�E�÷.ø >aJ Þ Ocb�JDF
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â]d@J4W@KNADá@M JL`&RNKNJ Z RNJX>ÌO CÌRNd@Oc?�f ADKNhêb�ADCI?BOc?qR�?.OcCõADáaR Z O C@O C@_ Z `3O C@O ` Z M ï�AaADM J Z CJXð[ß Z RNO ADCÇà�ADK Z b�AD`�á@O C Z RNO ADC Z MU>aO _DO R Z M°b�O K�b�ß@O R�RNd Z R�O `3W@M JL`3JLC[R�? Z >aJ�RNJLKN`3O C@JX>Çà�ß@CIb<æRNO ADC,?BW�JXb�O ãIJX>
áiÝ Z RNKNßaRNdaæ�R Z á@M JDF
�yC5RNd@J�W@KNADñyJXb<R^A�àUM AD_DOcb]b�O K�b�ß@O R�?Gf�Jgb Z C5ßI?BJ�` Z CiÝ5b�KNO RNJLKNO Z RNA�>aJ�ãIC@J]RNd@Jg`3O C@O ` Z Mb�A[?qRGJ�åaW@KNJX?N?BO ADC6F#â]d@J�b�AD`3W@M J�åaO RqÝ�A�à Z M AD_DOcb�b�O K�b�ß@O RGO�? Z à�ß@CIb<RNO ADC3A�àIRNd@J�Ciß@`�áUJLK Z CI>b�AD`3W@M J�åaO RqÝ5A�à�b�O K�b�ß@O R�_ Z RNJX?LF[â]d@J�b�AD`3W@M J�åaO RqÝ3A�à Z _ Z RNJgOc? P O CÇ_DJLC@JLK Z M PDZ à�ß@CIb<RNO ADCÇA�àRNd@J]Ciß@`�á�JLKGA�à�_ Z RNJ�O C@W@ßaR�?LF[SiO CIb�J]M AD_DOcb�b�O K�b�ß@O R�?�f�O M MaO `3W@M JL`3JLCDR Z ï�AiADM J Z C�à�ß@CIb<RNO ADCO CÇd Z K�>af Z KNJ P KNJX>aßIb�O C@_�RNd@J�Ciß@`�á�JLK�A�à°à�ß@CIb<RNO ADC
M O RNJLK Z Mc? P f�O M M�KNJX>aßIb�JgRNd@J�Ciß@`�á�JLK�A�àO C@W@ßaR�?Tà�ADK.J Z b�dê_ Z RNJ Z CI>çRNd@J3C[ß@`�á�JLK�A�à�_ Z RNJX?�O CêRNd@J4b�O K�b�ß@O RXF Y ADCI?BJXð[ß@JLCDRNM Ý P RNd@JA Þ JLK Z M M°b�AD`3W@M J�åaO RqÝÇA�à�RNd@J�b�O K�b�ß@O R�f�O M M6á�J�KNJX>aßIb�JX>°F
â]d@J�O `3W@M JL`3JLCDR Z RNO ADCê>aJX?Nb�KNO á�JX>�daJLKNJ�b Z C,á�J�ßI?BJX>�à�ADKTb�O K�b�ß@O R�?gf�O RNd,ß@W,RNA3à�ADß@KO C@W@ßaR�á@O R�? Z CI>çADC@J5ADßiR�WaßaR P ?BßIb�d Z ?gRNd@J5ADC@J3?Bd@A#f�CçO CçR�daJ3J�å Z `3W@M J�W@KNJX?BJLC[RNJX>çO CR Z á@M J��DF��yC�RNd@J5b Z ?BJ�A�àGW@KNADá@M JL`4?�RNd Z RTd Z~Þ J�Rqf�AÇADK�`3ADKNJ�ADßiR�WaßaR�? P J Z b�d,ADßaRNW@ßaRTOc?RNKNJ Z RNJX>
O CI>aJLW�JLCI>aJLC[RNM ÝDF
â]d@Oc?gf�ADKNh
W@KNJX?BJLC[R�? Z `�ß@M RNO æ�ADá@ñyJXb<RNO Þ J3÷.ø à�ADKgRNd@J5?BÝiCDRNd@JX?BOc?�A�à^b�AD`�á@O C Z RNO ADC Z M>aO _DO R Z M�b�O K�b�ß@O R�?LF�â]d@J�á Z ?BOcb
Oc>aJ Z Oc?�R�AêJ Þ�Z M ß Z RNJÇã@RNC@JX?N?5O C�Rqf�AÌ?qR Z _DJX?LF�H�O K�?qRNM Ý P RNAADáaR Z O C Z b�O K�b�ß@O R�RNd Z R�` Z R�bNd@JX?6RNd@J RNKNßaRNdaæ�R Z á@M J P RNd Z R�Oc? P~Z C�JXð[ß@O Þ�Z M JLCDR�b�O K�b�ß@O RXF��éd@JLCRNd@Oc?�ADá@ñyJXb<RNO Þ J Oc? Z b�d@O J Þ JX>�A�RNd@JLK6ã@RNC@JX?N?6à�ß@CIb<RNO ADC�Oc?�ßI?BJX>°F~â]d@Oc?�?BJXb�ADCI>Tà�ß@CIb<RNO ADC Z Oc`4?

Z R�`3O C@O `3O eLO C@_3RNd@J Z `3ADß@C[R�A�à�M AD_DOcb�_ Z R�JL?]O C�RNd@J�b�O K�b�ß@O RXF
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8 C@J�A�à�RNd@J�ãIK�?qRgW Z K Z M M JLM Z K�bNd@O RNJXb<RNß@KNJX?]à�ADKT÷.ø�?gf Z ?�SiE�÷.ø7ù�SiW@M Z ?Bd:95E Z K Z M M JLM÷TJLC@J�RNOcb�øgM _DADKNO RNd@`Çú�ì ;~î�Fiâ]d@Oc? Z K�bNd@O RNJXb<RNß@KNJgf Z ? Z W@W@M O JX>3RNA�RNd@JgRNK Z~Þ JLM M O C@_�? Z M JX?B` Z CW@KNADá@M JL` Z CI>5f Z ?Gb�AD`3WUA[?BJX>�áiÝ��Xí�_DJLC@J�RNOcb]W@KNAab�JX?N?BADK�?�f�d@Ocb�d P O C5RNß@KNC P OcC@b�M ßI>aJX>5RNd@Jà�ADM M A#f�O C@_�`3Aa>aß@M JX?=<°?BJLM JXb<RNO ADC P b�KNA[?N?BA Þ JLK P ã@RNC@JX?N??> `�ßaR Z RNO ADC Z CI>Ì?qR Z RNOc?qRNOcbL?LF6SißIb�d`3Aa>aß@M JX?�f JLKNJ4_DKNADß@W�JX>êßI?BO C@_ Z CÌO CI?Bß@M Z K�W Z K Z M M JLMG`3Aa>aJLM�F�â]d@J4` Z O Cõ>aO @UJLKNJLCIb�J4A�àSiE�÷.ø Z K�bNd@O RNJXb<RNß@KNJ f�O RNd�RNd@J ADC@J W@KNADWUA[?BJX>.O C�RNd@Oc?�f�ADKNhTOc?�RNd Z R�RNd@J ã@RNC@JX?N?6à�ß@CIb<RNO ADCOc?�KNJ�W@M O�b Z R�JL>ÇRNA4á�J�W@KNAab�JX?N?BJX>ÇO C�W Z K Z M M JLM P hDJLJLW@O C@_ Z ?BO C@_DM J.WUADW@ß@M Z RNO ADC6F
â]d@J�W@KNADWUA[?BJX> Z K�b�d@O RNJXb<RNß@KNJ�ßI?BJX?�RNd@J�b�AD`3W@ßaR Z RNO ADC Z Mi`3A@>iJLMahiC@A#f�C Z ? Y�Z KBRNJX?BO Z C÷TJLC@J�RNOcb4E^KNAD_DK Z `3`3O C@_õù Y ÷TE�ú3ì �A�<î�F�â]d@Oc?�`3Aa>aJLM P ?Bd@A#f�CõO CÌãI_Dß@KNJ � P Oc?�á Z ?BJX>êADC

Z _DJLAD`3J�RNKNOcb�?BJ�RTA�à n ×m
V6AD_DOcb Y JLM Mc?�ùªV Y ú P f�O RNdCBêO C@W@ßaR�? Z CI>ED'ADßaRNW@ßaR�?LFUâ]d@Oc?

`3Aa>aJLM�f Z ?�ßI?BJX>õáUJXb Z ßI?BJÇO R5Oc?�?Bß@O RNJX>õRNAçRNd@J
d Z K�>af Z KNJ4W Z K Z M M JLM Oc?B` _DO Þ JLCÐáiÝÌRNd@J?BO `�ß@M R Z C@JLADßI?.b�ADCaãI_Dß@K Z RNO ADCêA�à RNd@J3M AD_DOcb5b�JLM Mc?.áiÝ,RNd@JÇbNd@KNAD`3A[?BAD`3J P°Z CI> Z Mc?BA P RNd@Jf Z Ý5J Z bNd4M AD_DOcb Z Mià�ß@CIb<RNO ADC4Oc?^` Z W@W�JX>3O C Z b�JLM M�F[â]d@JgC[ß@`�á�JLK A�à°O C@W@ßaR�?�ù�B6úG>aJLW�JLCI>@?ADCõRNd@J
W@KNADá@M JL` P f�d@O M JÇRNd@J
C[ß@`�á�JLK5A�à�ADßaRNW@ßaR�?�ù�DÇú�>aJLW�JLCI>@?�J�å@b�M ßI?BO Þ JLM ÝêADCÐRNd@JCiß@`�áUJLK�A�à�M AD_DOcb.b<JLM M6M O C@JX?�A�à�RNd@J�_DJLAD`3J�RNKNOcbT?BJ�R�ùª?BJLJTãI_Dß@KNJF�~ú<F
â]d@J]M AD_DOcb Z M[à�ß@CIb�R�O ADCI? Z CI>�RNd@J]OcCaW@ßaR�?�à�ADK^?BßIbNd3M AD_DOcb Z MDà�ß@CIb<RNO ADCI?^b Z C5á�J�?BJLM JXb<RNJX>O CI>aO Þ Oc>aß Z M M Ý.O C�J Z bNd�M AD_DOcb^b�JLM M�FXâ]d@J�b�ADC@C@JXb<RNO Þ O RqÝ.A�àiRNd@J M AD_DOcb^b�JLM Mc?�Oc? Z KNá@O RNK Z KNÝ P ?BO CIb�JRNd@JLÝ3b Z C4ßI?BJ�JLO R�daJLK^RNd@J�KNJL_Dß@M Z KGO C@W@ßaR�?^A�àURNd@J�?BÝa?qRNJL` ADKGRNd@JgADßaRNW@ßaR�? A�à°A�RNd@JLK^M AD_DOcb

b�JLM Mc?LF
â]d@Oc?g? Z `3J�`3A@>aJLM6f Z ?�ßI?BJX>�O C�A�R�daJLK�W@KNA�ñyJXb<R�?g?BßIb�d Z ?�ì 9Xî P ì � � î P ì �Xí~î P RNdißI?�?Bß@_�æ_DJX?qRNO C@_3O R�?�ßI?BJ<à�ß@M C@JX?N?]RNA5RNd@Oc?�f�ADKNhUF
â]d@Oc? Z K�bNd@O RNJXb<RNß@KNJÇOc?�>aO KNJXb<RNJX>ÌRNA,RNd@JÇJ�åaJXb�ßaRNO ADCÐO CÐRNd@J
H Z KN` `3Aa>aJLM A�àgW Z K Z M æM JLM Oc?B` P�Z Mc?BA4hiC@A#f�C Z ?�÷TM ADá Z M6E Z K Z M M JLM�÷.ø ì �G;Xî�F��yC�RNd@Oc?�`3Aa>aJLM P RNd@J1H Z ?qRNJLKBæqSiM Z~Þ J PO CÇf�d@Ocb�d4RNd@J?H Z ?qRNJLKTù Y ADCDR�KNADMJIgC@O R�æ Y I.úGOc? KNJX?BW�ADCI?BO á@M J�à�ADK RNd@J�_DJLC@JLK Z RNO ADC4A�à°RNd@JO C@O RNO Z M�WUADW@ß@M Z RNO ADC P�Z CI>õRNd@J�?BJLM JXb<RNO ADC P b�KNA[?N?BA Þ JLK Z CI>Ð`�ßaR Z RNO ADC�A�à�b�d@KNAD`3A[?BAD`3JX? Pf�d@O M J�A�RNd@JLKTSiM Z~Þ JX?�ù�d@JLKNJ�b Z M M JX>�E^KNAab�JX?N?BO C@_3=^M JL`3JLC[R�?�æ E^= ?�ú�b Z Mcb�ß@M Z RNJTRNd@J�ã@RNC@JX?N?A�à6J Z b�dÇb�d@KNAD`3A[?BAD`3JDFDâ]d@Oc? `3Aa>aJLM�J�åaW@M ADO R�?^RNd@J�W Z K Z M M JLM Oc?B` O C@d@JLKNJLCDR�RNA�RNd@J�J Þ#Z M ß Z æRNO ADC�A�à�ã@RNC@JX?N?�A�à�O CI>aO Þ Oc>aß Z Mc?]O C�RNd@J�WUADWaß@M Z R�O ADC6Fa= Z bNd,b�d@KNAD`3A[?BAD`3JTA�à�WUADW@ß@M Z RNO ADCOc?TRNKNJ Z RNJX>êO CI>aO Þ Oc>aß Z M M Ý Z CI> P RNd@JLKNJ�à�ADKNJ P ` Z C[Ýêb�d@KNAD`3A[?BAD`3JX?Tb Z CÌá�J3W@KNA@b�JX?N?BJX>ç?BO æ`�ß@M R Z C@JLADßI?BM Ý P KNJX>aßIb�O C@_5RNd@J�W@KNAab�JX?N?BO C@_�RNO `3JDF
â]d@J Z K�bNd@O RNJXb<RNß@KNJ.W@KNADW�A[?BJX>
ßI?BJX? Z ?BO C@_DM J Y ADC[RNKNADMKIgC@O R P�Z CI>�?BJ Þ JLK Z M°E^= ?LF�H�O _�æß@KNJL9
W@KNJX?BJLCDR�? Z á@M Aab�hê>aO Z _DK Z `&?Bd@A#f�O C@_�RNd@J Y I Z CI>Ì?BJ Þ JLK Z M�E^= ?�Oc`3WaMcJ�`3JLC[RNJX>ßI?BO C@_çKNJXb�ADCaãI_Dß@K Z á@M J3M AD_DO�b,ùªH�E�÷.øTú<FGâ]d@J
d@A[?qR�Oc?�KNJX?BWUADCI?BO á@M J3à�ADK5?BJLCI>aO C@_,RNAçRNd@JW Z K Z M M JLM°` Z bNd@O C@J.RNd@J�b�ADCaãI_Dß@K Z RNO ADC
W Z K Z `3J�RNJLK�? P ?BßIb�d Z ?]W@KNADá Z á@O M O RyÝÇA�à�`�ßaR Z RNO ADC Pb�KNA[?N?BA Þ JLK P C[ß@`�á�JLK�A�à�_DJLC@JLK Z RNO ADCI? P°Z CI>çRNd@J5RNKNßaRNdaæ�R Z á@M JDF6ø�à�RNJLK.RNd@Oc?�b�ADCaãI_Dß@K Z RNO ADCRNd@J�bNd@KNAD`3A[?BAD`3JX? Z KNJ ?BJLCDR�RNAgE^= ?�áiÝ�RNd@J Y I�F~â]d@J^E^= ?�J Þ�Z M ß Z RNJX?URNd@J b�d@KNAD`3A[?BAD`3JX?

Z CI>�b�AD`3W@ßaRNJX?]RNd@J.ã@RNC@JX?N?LF@â]d@Oc?�KNJX?Bß@M R�Oc?g?BJLCI>
á Z b�h4RNA5RNd@J Y I�F
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M�N O ÄG�iÄ É�p�kXl�pNoyrqv ��l�xLm[m[v t[u�kL«6� kXuXv �g��p�� � | v t�oq¯[p�jGÉ]{êl�k��Dp�� �

â]d@J�` Z O C4b�ADCDRNKNO á@ßaRNO ADC3A�à�RNd@Oc? Z K�bNd@O RNJXb<RNß@KNJ�Oc?�RNd Z R^O R�b Z C3áUJ Z W@W@M O JX>�RNA�?BJ Þ JLK Z M>aO @UJLKNJLC[R�W@KNADá@M JL`4? P W@KNA Þ Oc>aO C@_
RNd@J Z K�bNd@O RNJXb<RNß@KNJ�ù�O Cõ?BWUJXb<O Z M P RNd@J3E^= ?�ú�Oc?.KNJXb�ADCaãI_�æß@KNJX>,à�ADK Z W Z KBRNOcb�ß@M Z KTW@KNADá@M JL`�FUï�JX?BOc>aJX?�á�JLO C@_�KNJXb�ADCaãI_Dß@K Z á@M J P R�daJ Z K�bNd@O RNJXb<RNß@KNJ�Oc?W Z K Z M M JLM P RNdißI?�J�åaW@M ADKNO C@_ Z C�Oc`3W�ADKBR Z CDR�à�J Z RNß@KNJ.A�à�O `3W@M JL`3JLC[R Z RNO ADCI?�O C,H�E�÷.ø�?LF
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â]d@J,b�d@KNAD`3A[?BAD`3J
f Z ?3JLCIb�Aa>aJX> f�O RNd79A;ê_DJLC@JX?�ùªADCaJ,_DJLC@J�à�ADK4J Z bNdéV Y ú Z CI>J Z b�dç_DJLC@J5d Z ?�ÿ4á@O R�?LF°â]d@JLKNJ�à�ADKNJ P RNd@J4b�d@KNAD`3A[?BAD`3J�f Z ?1�#ÿS;4á@O R�?qæ�M ADC@_IFU= Z bNdÌ_DJ�C@JOc?�KNJX?BW�ADCI?BO á@M Jgà�ADK�RNd@J�b�ADCaãI_Dß@K Z RNO ADC4A�à Z C
V Y�P@Z CI>ÇO R]Oc?]b�AD`3WUA[?BJX>4áiÝ3RNd@KNJLJ�ãIJLMc>@?=<



Z >@>aKNJX?N?�ø P�Z >@>aKNJX?N?�ï Z CI>êRNd@J4à�ß@CIb<RNO ADC6F�HIADß@K�á@O R�?�A�à�RNd@J4_DJLC@J Z KNJ3ßI?BJX>êà�ADK�RNd@J?BJLM JXb<RNO ADCéA�à.RNd@JÌV Y O C@W@ßaR�? P]Z CI>éüÐá@O R�? Z KNJçßI?BJX>:à�ADK�?BJLM JXb<RNO C@_ÐRNd@J,à�ß@CIb<RNO ADC;ùªô
W�A[?N?BO á@M JTà�ß@CIb<RNO ADCI?�ú<F

â]d@J.ã@RNC@JX?N?]à�ß@CIb<RNO ADC�à�ADK�RNd@Oc?gW@KNADá@M JL` Oc?�`�ß@M RNO æ�ADáañyJXb<RNO Þ JDF��yC@O RNO Z M M Ý P O RgO�?]J Þ�Z M ßaæ
Z RNJX>,d@A#f ` Z CiÝ�M O C@JX?gA�àGRNKNßaRNdaæ�R Z á@M J�` Z R�b�d@JX?5ùUT�` Z R�bNd@O C@_STqú<FUógJ�åiR P RNd@J Z `3ADß@CDRTA�àCiß@M MIM AD_DOcb]b�JLM Mc?^Oc?^b�ADß@C[RNJX>�ùVT�Ciß@M Mc?�Tqú<F[â]d@J�ã@RNC@JL?N? Þ�Z M ß@J�Oc?^b�AD`3W�A[?BJX>5áiÝ�RNd@J�b�ADCIb Z RNJ�æC Z RNO ADCÇA�à°RNd@KNJLJ�O Caà�ADKN` Z RNO ADCK<[` Z R�bNd@O C@_�ùW;�áaO R�?�ú P Ciß@M Mc?.ùW;�á@O R�?�ú Z CI>ÇADßaRNW@ßaR.ùªü�á@O R<?�úæ^Ciß@`�á�JLKgA�à�ADßaRNW@ßaR�?�A�à�RNd@J�V Y ` Z RNKNO åÇRNd Z RgW@KNAa>aßIb�JX>ÇRNd@JX?BJ�KNJX?BßaM R�?LFâ]d@J�W Z K Z M M JLM Z K�b�d@O RNJXb<RNß@KNJ�W@KNADW�A[?BJX>�Oc?�?Bd@A#f�C�O C�ãI_Dß@KNJ�ü@F+��RTKNJXb�J�O Þ JX?]à�KNAD`7RNd@J
d@A[?qR�à�ADß@K�W Z K Z `3J�RNJLK�?=< Pc

ù�b<KNA[?N?BA Þ JLK
W@KNADá Z á@O McO RyÝ@ú P Pm

ù�`�ßaR Z RNO ADC W@KNADá Z á@O M O RqÝ@ú PCiß@`�áUJLK�A�à�_DJLC@J�K Z R�O ADCI? Z CI>
KNJ�à�JLKNJLCIb�JTRNKNßaRNdaæ�R Z á@M JDF Y KNA[?N?BA Þ JLK Z CI>�`�ßaR Z RNO ADC�W@KNADáaæ
Z á@O M O RNO JX? Z KNJ�JLCIb�Aa>aJX>�f�O RNd.�Xý�á@O R�? P KNJLW@KNJX?BJ�C[RNO C@_ Þ�Z M ß@JX?�à�KNAD`;ýgRNA�ý@F ûDûDû@F Y Ýab�M Ocb Z M M Ý PRNd@JÇ?BÝa?qRNJL`%?BJLCI>@?.á Z b�h�RNA�RNd@J4d@A[?qR.RNd@J3áUJX?qR�b�daKNAD`3A[?BAD`3J Z CI>êKNJX?BW�JXb<RNO Þ J�ã@RNC@JX?N?
Z R�J Z b�d�_DJLC@JLK Z RNO ADC6Fâ]d@J]O C@O RNO Z M@W�ADW@ß@M Z RNO ADC5Oc?�K Z CI>aAD`3M Ý�_DJLC@JLK Z RNJX>�f�O RNd.�XýDý�O CI>aO Þ Oc>aß Z Mc? Z CI>5?qRNADKNJX>O C3b�d@KNAD`3A[?BAD`3J `3JL`3ADKNÝDF#ø�à�RNJLK P RNd@J]O CI>aO Þ Oc>aß Z Mc? Z KNJ]?BJLC[R�RNA�RNd@J]E^= ?�à�ADKGb�AD`3W@ßaRNO C@_RNd@J.ã@RNC@JL?N?LF+�éd@JLC�O CI>aO Þ Oc>aß Z Mc? Z KNJTß@CI>aJLK�J Þ�Z M ß Z RNO ADC P RNd@JLÝ Z KNJThDJLWaR�O C�RNd@J�?Nb�K Z R�b�d`3JL`3ADKNÝDFDø�R^RNd@JT? Z `3J]RNO `3J P RNd@J�á�JX?qR O CI>aO Þ Oc>aß Z MIOc?^ß@WU> Z RNJX>5RNA�á�J�?BJLC[R á Z bNh�RNA�RNd@Jd@A[?qR Z RTRNd@J3JLCI>êA�à RNd@J3_DJLC@JLK Z RNO ADC6F��éd@JLC Z M MGO CI>iO Þ Oc>aß Z Mc? Z KNJ5W@KNAab�JX?N?BJX> P RNd@J Y IW�JLKBà�ADKN`4?�RNd@J5?BJLM JXb<RNO ADC,W@KNAab�JX>aß@KNJ Z CI> Z W@W@M O JX?�b�KNA[?N?BA Þ JLK Z CI>,`�ßaR Z RNO ADCçADW�JLK Z RNADK�?ù Z bLb�ADK�>aO C@_êRNA Pc

Z CI> Pm

ú<F��éd@JLC:RNd@Oc?4?qRNJLWèOc?4b�ADCIb�M ßI>aJX> P RNd@J,C@JLf7O CI>aO Þ Oc>aß Z Mc?A�à�RNd@J,C@J�åiR4_DJLC@JLK Z RNO ADC Z KNJ�?qRNADKNJX> Z _ Z O C O C:RNd@J,b�d@KNAD`3A[?BAD`3J
`3JL`3ADKNÝ P^Z CI>�RNd@Jf�d@ADM J,W@KNAab�JX?N?3Oc?4KNJLWUJ Z RNJX> ß@C[RNO M�KNJ Z b�d@O C@_ÌRNd@JçW@KNJX>aJ�ãIC@JL>è` Z åaO `�ß@`0Ciß@`�áUJLKÇA�à
_DJLC@JLK Z RNO ADCI?LF

X�Y[Z]\1^J_a`=bc^Jdfeg_ihV`
â]d@J Y ADC[RNKNADMaIgC@O R�Oc?]KNJX?BW�ADCI?BO á@M J�à�ADK]` Z C Z _DO C@_5O C@WaßaR Z CI>
ADßaRNW@ßaRg> Z R Z5Z ?�f�JLM M

Z ?�RNd@J5A�RNd@JLK�ADW�JLK Z RNO ADCI?gWaKNJ Þ OcADß@?BMcÝ
`3JLC[RNO ADC@JX>°FUâ]d@J�f�Oc>iRNdêA�àGRNd@J�W Z K Z M M JLM�á@ßI?N?BJX?b�ADC@C@JXb<RNO C@_.RNd@J Y IèRNA�RNd@JgE^= ? Oc?GW@KNADW�ADKBRNOcADC Z MiRNA�RNd@JgC[ß@`�á�JLK A�à°E^= ?LF[â]d@Oc?^` Z hDJX?W�A[?N?BO á@M J^RNd@J]?BO `�ß@M R Z C@JLADßI?�b�AD`3`�ß@C@Ocb Z RNO ADC�á�J�Rqf JLJLC�RNd@J�`3JL`3ADKNO JX?�ù�O C�RNd@J Y ITú Z CI>RNd@J�E^= ? P JLM O `3O C Z RNOcCa_ Z W�A[?N?BOcáaMcJgb�AD`3`�ß@CaO�b Z R�O ADC3á�A�RBRNMcJ�C@JXb�hUF[â]d@J Y I�Oc? b�AD`3W�A[?BJX>
áiÝ4RNd@J.à�ADM M A#f�O C@_4b�AD`3W�ADC@JLC[R�?=<
j�k _ili^Jmon pimrq�s�b�tgs�_is�b k `�^�b <a_DJLC@JLK Z RNJX?^K Z CI>aAD` Ciß@`�á�JLK�? RNd Z R]f�O M M°á�JTßI?BJX>à�ADK�` Z C[Ýêà�ß@CIb<RNO ADCI?�O CÐRNd@J Z K�b�d@O RNJXb<RNß@KNJ P à�ADK�O CI?qR Z CIb�J P _DJLC@JLK Z RNO ADCõA�à]RNd@JÇO C@O æRNO Z M W�ADW@ß@M Z RNO ADC6FK�yCõRNd@Oc?�b Z ?BJ P J Z b�dõO CI>aO Þ Oc>aß Z MTùªb�d@KNAD`3A[?BAD`3J~ú�Oc?�ADáaR Z O C@JX>ÌáiÝb�ADCIb Z RNJLC Z RNO ADC A�à.` Z CiÝ�á@O C Z KNÝ ?BJXð[ß@JLCIb�JX?,ù�C[ß@`�á�JLK�?�ú<F â]d@J,K Z CI>aAD` Ciß@`�á�JLK

_DJLC@JLK Z RNADK4Oc? Þ JLKNÝ O `3W�ADKBR Z C[RÇRNAÐRNd@JçW�JLKBà�ADKN` Z CIb�J,A�à Z ÷.ø ?BÝa?qRNJL`�F��yCéRNd@Oc?
b Z ?BJ P O R
f Z ?3O `3W@M JL`3JLC[RNJX>èO Céò Q�� V á Z ?BJX>:ADC:RNd@J:H,JLK�?BJLC@C@J�æyâ�f�Oc?qRNJLK Z M _DA�æKNO RNd@` >aJX?Nb�KNO á�JX>êá[Ý�ì �Xý~î�F6â]d@J3O `3W@M JL`3JLCDRNJX>Ì_DJLC@JLK Z RNADKTßI?BJX?u�Xí#æ�á@O R�?TC[ß@`�á�JLK�? P
Z M M A#f�O C@_�RNd@JTJXb�ADC@AD`�Ý3A�à6M AD_DOcb�JLM JL`3JLC[R�?LFaâ]d@Oc? KNJLW@KNJX?BJLCDR Z R�O ADC3KNJX?Bß@M R�? O C Z KNJLWaæJ�RNO RNO ADCÌb�Ýab�M J5?BO `3O M Z KgRNA
RNd@J5b�ADC Þ JLCDRNO ADC Z M�T�K Z CI>�T.à�ß@CIb<RNO ADCêA�à Y W@KNAD_DK Z `3`3O C@_M Z C@_Dß Z _DJDF\1v�bc^JmC^Jw�^JmEs.xys�mC^+bGz <L?qRNADKNJX?�RNd@J^O CI>aO Þ Oc>aß Z Mc?^ùªb�d@KNAD`3A[?BAD`3JX?�úaR�A�á�JGW@KNA@b�JX?N?BJX>°F��RTOc?�b�AD`3W�A[?BJX>�áiÝr�XýDý5f�ADK�>@?�A�à(�#ÿS;5á@O R�?LF���RTOc? Z >aADß@á@M J�æ Z bLb�JX?N?�`3JL`3ADKNÝ�b�ADCaæRNKNADM M JX>
á[Ý4RNd@J�?qR Z RNJ.` Z bNd@O C@JDF3�yC Z ãIK�?qRg?qRNJLW P RNd@Oc?�`3JL`3ADKNÝ4Oc?]ßI?BJX>Çà�ADK�?qRNADKNO C@_
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K Z RNO Açá�J�Rqf�JLJ�C�RNd@JRNO `3J4A�à]J�åaJXb�ßaRNO ADCÌf�O RNdõADC@J3E^= Z CI>êRNd@J4W Z K Z McM JLM�RNO `3J4A�à]J�åaJXb�ßaRNO ADCÌf�O RNdÌRqf A,ADK`3ADKNJ4E^= ?LF���R�Oc?.à�ß@CI> Z `3JLC[R Z MGRNA Z C Z M ÝieLJ5RNd@JÇW�JLKBà�ADKN` Z CIb�J3A�à]W Z K Z M M JLM^` Z bNd@O C@JX?LFâ]d@J�RNJX?qR�?�>aADC@J�ßI?BO C@_4RNd@Oc? Z K�b�d@O RNJXb<RNß@KNJ�f�O RNd�Rqf�A4E^= ? Z b�d@O J Þ JX? Z KNADß@CI>�A�à^ô�;�ª A�à

SiW�JLJX>aß@W P b�M A[?BJTRNA4Oc>aJ Z M Þ#Z M ß@J.A�à¯�XýDý�ªÇF

° ±ÌØ Õ�Ûa�BÚ��iÜqØ Õ���*GÕ�Ù³²gÚ�Ö@Úg×+�5´ Ø^×+µ

â]d@J4` Z O CÐb�ADC[RNKNO á@ßaRNO ADCõA�à]RNd@Oc?�f�ADKNhçOc?�RNd@J4W@KNADWUA[? Z M Z CI>õO `3W@M JL`3JLCDR Z RNO ADCÐA�à
Z KNJXb�ADCaãI_Dß@K Z á@M J�W Z K Z M M JLM Z K�bNd@O RNJXb<RNß@KNJ P ßI?BO C@_�÷TJLC@J�RNOcb�øgM _DADKNO RNd@`4? Z CI> Z W@W@M O JX>�RNARNd@J�?BÝiC[RNd@JX?BOc?�ùªï�AiADM J Z C
`3O C@O `3O e Z RNO ADC�ú�A�àGb�AD`�á@O C Z RNO ADC Z M6>aO _DO R Z M6b�O K�b�ß@O R�?LF�éO RNd,RNd@J�W@KNAab�JX?N?BO C@_3O CçW Z K Z M M JLM6f Z Ý
Oc?gRNAÇá�J�W�A[?N?BO á@M J Z ?BO _DC@O ã�b Z CDR�J�åaJXb�ßaRNO ADCRNO `3J�KNJX>aßIb<RNO ADC6F
�yC,RNd@Oc?�O `3W@M JL`3JLC[R Z RNO ADCçOc?�ADáI?BJLK Þ JX>�RNd Z R Z W@W@KNA~åaO ` Z RNJLM Ý�ôDû�ª A�à Z _DJLCaJLK Z RNOcADCW@KNAab�JX?N?BO C@_ÇRNO `3J3Oc?.?BWUJLCDR�f�O RNdêRNd@J4b�d@KNAD`3A[?BAD`3J�ã@RNC@JX?N?TW@KNAab�JX?N?BO C@_IFUâ]d@Oc?]ñyßI?qRNO ãIJX?

RNd@J]E^=õW Z K Z M M JLM O e Z RNO ADC Z W@W@KNA Z b�d P f�d@JLKNJ�?BJ Þ JLK Z MiE^= ?�W@KNA@b<JX?N?�RNd@J]O CI>aO Þ Oc>aß Z Miã@RNC@JX?N?O C:W Z K Z M M JLM]f Z Ý P KNJL_ Z KN>aO C@_çRNA Y I�A�RNd@JLK4?BJXð[ß@JLC[RNO Z M�ADW�JLK Z RNO ADCI?�W@KNAab�JX?N?BO C@_ P ?BßIb�d
Z ?�RNd@J�?BJLM JXb<RNO ADCÐà�ß@CIb<RNO ADC ADWUJ�K Z R�O ADC P RNd@J�b�KNA[?N?BA Þ JLK�ADW�JLK Z RNO ADC Z CI>õRNd@J�`�ßaR Z RNO ADCADW�JLK Z RNO ADC6F�yCçRNd@J5J�åaW�JLKNO `3JLC[R�?�ßI?BO C@_ 94E^= ? P f J5ADáI?BJLK Þ J Z W�JLKBà�ADKN` Z CIb�J�O `3W@KNA Þ JL`3JLC[RTA�à; � ª P ADK Z ?BW�JLJX>aß@W�A�à��DF ô�; P KNJ Z b�d@O C@_êû�9�ª&A�à�RNd@J
Oc>aJ Z M Þ#Z M ß@JDF Q A#f�J Þ JLK P f�J
f�O M MADC@M Ý�á�J Z á@M J�RNA Zc¶ KN` RNd@J�J Þ ADM ßaRNO ADC�A�àGWUJLKBà�ADKN` Z CIb�J.W@KNA�ã@R�f�d@JLC�RNd@J�KNJX?Bß@M R�?gf�O M Má�J�`3ADKNJ�b�ADCI?BOc?qRNJLCDRXF
�éO RNdÐRNd@J Z >@>aO RNO ADCÐA�àgADC@J
E^=;O CÐRNd@J Z K�b�d@O RNJXb<RNß@KNJ P f�JÇADáI?BJLK Þ J Z >aJL` Z CI>ÐA�à�#ÿAª�`3ADKNJ�M AD_DOcb�JLM JL`3JLC[R�?LF â]d@JX?BJ Z >@>aO RNO ADC Z M�>aJ Þ Ocb�J,M AD_DO�b�JLM JL`3JLC[R�? Z KNJ,ßI?BJX> RNAO `3W@M JL`3JLC[RTRNd@J Z >@>aO RNO ADC Z M�E^= P RNd@J5O C[RNJLK�b�ADC@C@JXb<RNO ADCçA�à^` Z CiÝ,b�AD`3W�ADC@JLC[R�?gà�ADK�RNd@J



W Z K Z M M JLM�á@ßI?BJX? PiZ CI>ÇW@KNO CIb�O W Z M M Ý P RNd@JT`3JL`3ADKNO JX?�>aO Þ Oc?BO ADCÇOcCÇRyf�A3?BJLW Z K Z R�JL>4`3Aa>aß@M JX?LFâ]d@Oc?3>aO Þ Oc?BO ADC Z~Þ ADOc>@? Z W�A[?N?BOcáaMcJ
á�A�RBRNM JLC@JXb�hÐO C:O C@W@ßaR�ë~ADßaRNW@ßaRÇ> Z R Z RNK Z CI?qà�JLK3f�O RNd?BJ Þ JLK Z MUE^= ? Z K�b�d@O RNJXb<RNß@KNJDFâ]d@Oc? Z K�b�d@O RNJXb<RNß@KNJ�J�åaW@M ADKNJX?�` Z C[Ý,M J Þ JLMc?�A�à W Z K Z M M JLM Oc?B`�F�â]d@J�ãIK�?qRTM J Þ JLM�b Z Cêá�JADáI?BJLK Þ JX>�O CÌ?BJ Þ JLK Z M�E^= ?TADWUJLK Z RNO C@_ÇO CêW Z K Z M M JLM�f Z ÝDFUâ]d@J3?BJXb�ADCI>,M J Þ JLM�b Z Cêá�J5ADáaæ?BJLK Þ JX> O Cè_DJLAD`3J�RNKNOcb�?BJ�RÇA�à
5 × 5

M AD_DOcb�b�JLM Mc?4O CDRNJLKNC Z M M Ý A�à.J Z bNdèE^=gF]SiO CIb�J,J Z bNd_DJLC@JÇb�ADCaãI_Dß@KNJX?]ñyßI?qR�ADC@J4O CI>aO Þ Oc>aß Z M�V Y�P RNd@J
b�AD`3W@M J�RNJÇb�ADCaãI_Dß@K Z RNO ADCÌOc?�` Z >aJÇO CW Z K Z M M JLM�FUï�Ý,A�RNd@J�K.d Z CI> P ?BO CIb�J­;4M AD_DOcb�J�åaW@KNJX?N?BO ADCI? Z KNJ5?BO `�ß@M R Z C@JLADßI?BM Ý�_DJLC@JLK Z RNJX>RNAÇJ Z b�d,O C@W@ßaRTJLM JL`3JLCDR PUZ W Z K Z M M JLM6W@KNAab�JX?N?BO C@_4Oc? Z Mc?BA4ADáI?BJLK Þ JX>°FIâ]d@J�M Z ?qR�M J Þ JLM�b Z Cá�JÇADáI?BJLK Þ JX>êO CõRNd@JÇADW�JLK Z RNO ADCÌW@KNA@b�J�JX>aO C@_,A�à�RNd@Jr·<áUJX?qR�b�d@KNAD`3A[?BA�`3J�·�ß@C@O RXF�â]d@Oc?ADW�JLK Z RNO ADC�>aJ�RNJLKN`3O C@JX?]RNd@J�á�JX?qR�b�d@KNAD`3A[?BAD`3J P f�d@O M J.RNd@J�A�RNd@JLK�?]ß@C@O R�?g?qRNO M M�W@KNAab�JX?N?qæO C@_ÇO R�?�ADW�JLK Z RNO ADCI?g?BO `�ß@M R Z C@JLADßI?BM Ý[FIH�O C Z M M Ý P R�daJ�ò Q�� V�W@KNAD_DK Z `3`3O C@_4_DJLC@JLK Z RNJX? Z>aO _DO R Z M°b�O K�b�ßaO R�O `3W@M JL`3JLC[R Z RNO ADCÇRNd Z R]JLC Z á@M JX? Z W Z K Z M M JLMIJ�åaJXb�ßaRNO ADC
A�à Z C Z M _DADKNO RNd@`�Fâ]d@J�?BO `3O M Z K�?BA�à�Rqf Z KNJ.?BADM ßaRNO ADC�b Z C�C@A�Rgá�J�J�åaJXb�ßaRNJX>
O C,? Z `3J.f Z ÝDFøgM RNd@ADß@_Dd�?BJ Þ JLK Z M^O `3W@KNA Þ JL`3JLC[R�?�b Z CÐá�JÇ` Z >aJÇO CõR�daJ
O `3W@M JL`3JLC[RNJX> Z K�b�d@O RNJXb<æRNß@KNJ P RNd@J�W Z KBRNO Z M]ADáaR Z O C@JX> KNJX?Bß@M R�?3>aJL`3ADCI?qRNK Z RNJ
RNd@Jçb�ADKNKNJXb<RNO ADC�A�à�RNd@J Z W@W@KNA Z b�d
Z >aADWaRNJX>°FSiAD`3J Z ?BW�JXb<R�?�>aJX?BJLK Þ J.?BWUJLb�O Z M Z RBRNJLC[RNO ADC�à�ADK]RNd@J.à�ßaRNß@KNJ�O `3W@KNA Þ JL`3JLC[R�?=<

¸ �yCIb�KNJ Z ?BJ�RNd@J�Ciß@`�á�JLKgA�à�E^= ? P RNA3_DJ�R�_DKNJ Z RNJLK]W�JLKBà�ADKN` Z CIb�JA¹
¸ ø�> Z WaR�RNd@JÇW Z K Z M M JLM Z K�bNd@O RNJXb<RNß@KNJ5RNA,áUJ4W�A[?N?BO á@M J3f�ADKNhiO C@_�f�O RNdõ`3ADKNJ4b�AD`3W@M J�åW@KNADá@M JL`4?=¹
¸ 8 WaRNO `3O eLJ.RNd@J�b�O K�b�ß@O R�?�RNA4b�ADCI?Bß@`3J�M JX?N?]KNJX?BADß@K�b�JL?�A�àGH�E�÷.ø >aJ Þ Ocb�JDF
H�O C Z M M Ý P RNd@Oc? f�ADKNh5>aJL`3ADCI?qRNK Z RNJX?GRNd Z R]?BJ Þ JLK Z MIW�A[?BO RNO Þ J�à Z b<RNADK�?GM O hDJgRNd@J�W@KNAab�JX?N?qæO C@_.WUA~f�JLKGA�àIRNd@J�E Z K Z M M JLM Y AD`3W@ßaR Z RNO ADC P RNd@J Þ JLK�? Z RNO M O RyÝ�A�àU\�JXb�ADCaãI_Dß@K Z á@M J Y AD`3W@ßaæR Z RNO ADC Z CI>�RNd@JgKNADá@ßI?qRNC@JX?N?�A�à6÷TJLC@J�RNOcbgøgM _DADKNO RNd@` P b Z C5áUJ�ßI?BJX>�RNA�b�KNJ Z RNJX>5W�A#f JLKBà�ß@MRNAiADMc?�RNA4?BADM ßaRNO ADC�A�à�` Z CiÝ
b�AD`3W@M J�å
W@KNADá@M JL`4?LFi= ?BWUJXb�O Z M M ÝÇO C�=^C@_DO C@JLJLKNO C@_ Z CI>�Sab�O æJLCIb�JX?]W@KNADá@M JL`4?]f�JLKNJTRNd@J�W@KNAab�JX?N?BO C@_�RNO `3J�Oc?�b�KNO RNOcb Z M°KNJX?qRNKNOcb<RNO ADC6F

º # Û+µ�ÕgØ�»¼����Ù�)��R��Õ Ö

â]d@Oc?Gf�ADKNh�f Z ?GW Z KBRNO Z M M Ý�?Bß@W@WUADKBRNJX>�áiÝ�R�daJ�ï�K Z eLO M O Z C3ó Z RNO ADC Z MI\�JX?BJ Z K�bNd Y ADß@Caæb�O Ma½ Y ógE ð P ß@CI>aJLK�KNJX?BJ Z K�b�d
_DK Z C[R]C@AIFIüDý�;[ÿc9�ý[ë#ý � æyý�RNA Q F SUFIV6ADWUJX?LF

$&�K4¨�6×+��Õ�Û����

� � j�xLt#o�¾D��{°xL�Xz�s � !a¿+À:Á¥Â[Ã0Ä�ÅfÆ=Ä3Ç1È�Á�Á¥ÉSÊ£Æ=ÅWÃ?Ë/Æ=Ê£Æ�ÌÍÌ Ã¥Ì,Î�Ã0Ä+Ã0ÅUÂVÁ?È�Ì ÏGÐ=Ê0ÂÍÅÍÑcÒ
ÓqzI}~kX� � �Xz�Ô�� n#Å�pNr² �<xX�Dp�l�v �Xz � kLryÅ�p����ª�L�X����� �
� � j�k#p�� � kL��j�k#p�� � kDzDj � ² � z ² uXn[v ryrqpXz ² � Ë � ! � tgoq¯[p�n[|yp�kL«@x�makXm[n[� x�oqv kXtD�ª�ixL|yp<��mix�ryoqv ��� pG|�ÅGx�rql
kXmDoqv l�v ��pNr°oqk]�Dp�|yv uXt.��kXlT�[v tix�oqv kXtixL�D� kXuXv �^��v rq��n[v oq| �XÊ t�!cËiÊ£ÐÕÁ�Ö�×�ÈfØAÈiÙ�Ú�Ð�Ú5Û�Ð=Ä�Ü¨Ã0Ê�Ã0Ä3Á0ÃfÐ=Ä
¿iÝ=Ð�Ì Ý=ÆGÞ¨Ì Ã¯ß(Æ=Ê£Ç=àiÆ=Ê�Ã��ª�L�X� � �]�<�X��á[�<µX� �

� � w]kXt[u~x�ryrBx�z+â � za­[kX|�oqpNr<z ÊB� za­Dk<Ò@z@É � z@É rqkXm[mIz�� � z�Ô�p�t[tDp<���#zAÔ � za®�kLrq���Nk~t@z@¬ � z��Ð¯[v oqpXz ² � !
Ø3Ð=ÉSÊ£Á0Ã¨Þ�ÐÕÐ�ãuÐ£ÜiäAÆ=Ê£Æ�ÌÍÌ Ã¥Ì�Á�Ð=Òfä�ÉSÅUÂÍÄSÏ � « kLrqu~xXtFÔgxLnD«cl�xLt[tIz � xLt3­DrBxLt[��v |y��k4�ª�L�X�X�~� ��D� É�kX� �D�apNrquDziw � !�Î�Ã0Ä+Ã0ÅUÂVÁ�È�Ì ÏGÐ=Ê0ÂÍÅÍÑcÒ
Ó¯ÂÍÄ­Ø+Ã£Æ=Ê£Á0Ñcå�æ�ä�ÅUÂÍÒ
Â çÕÆ=ÅUÂVÐ=Ä�åiÆ=Ä3Ç?è�ÆGÁ0ÑcÂÍÄ+Ã�éaÃ£Æ=Ê0Ä�ÂÍÄSÏ �² �[�Dv |ykXt1��p�|y� pN�#z � p<xX�Dv t[u3���<µX�Xµ~� �



� � É rBxL¯ixLl3z�{ � z � p�� |ykXtIz]� � ! ² Ë]x�rB��ÅGx�rqp,uXp�t[pNoqv �çxL� uXkLrqv oq¯[l�«ckLrÇoq¯[p�oyrBx<}~p�� v t[uõ|qxL� p�|��
l�xLt�mDrqkX�[� p�l kXt � m[� xL|y¯3� �DÊ t�!�ê�Â[Ã¥Ì Ç�ëUËiÊ£Ð�Ï=Ê£Æ=Ò
Ò®ÆGÞ¨Ì Ã�éJÐ�Ï=ÂVÁ�Æ=Ä3Ç�ÈiäGä3Ì ÂVÁ0Æ=ÅÍÂVÐ=Ä�Óqz � mDrqv t[uXpNry�
��pBrq� xLu[zi��pNrq� v t,���<µXµ~�X�^�~�X�Õá#�X´�� �

´ � Ë]x�ryoqp�t[|�oqp�v tIz �g� ! ² w]p��<xX�Dp.kL«�rqp���kXtDÈiuXnDrBxL�[� p���kXl�m[nDoqv t[uA!Ix5}�v |yv kXtix�ry�ÇrqpNoyrqkX|ymap��Noqv }~p �Ê t�!3ËiÊ£ÐÕÁ�ÖJì£¿�¿�¿�Û�Ð=Ä�Ü¨ÖaÐ=Ä­Ú�Ã0Ó�Â Ï=Ä�åaÈ�ÉSÅ[Ð=Ò®Æ=ÅUÂVÐ=ÄgÆ=Ä3ÇLí+Ã0Ó�Å,ÂÍÄF¿iÉSÊ£Ð0ä�Ã��ª�L�X�����G´ � �Õá#´ � µ �³#� Ë�kX� � xLti�@zSâ � Ë � !�È�ÇGÆ0ä�Å[Æ=ÅÍÂVÐ=ÄFÂÍÄ1×(Æ=ÅUÉSÊ£Æ�Ì+Æ=Ä3Ç�È�Ê0ÅUÂ î�Á¥ÂVÆ�Ì�Ø�ï=Ó�ÅWÃ0Ò
Ó � ��t[v }~pNrq|yv o��.kL« « v �B¯[v u~xLt
{°rqp�|y|�zas�xL|�o�¬�xLt[|yv t[u3���<µ ³ �~� �

� � ¬@�D|qxLuX¯#o<z^{ � z � kX|yp�t[|�oqv p���z/� � !f×�Ã0àðÆ�Ì ÏGÐ=Ê0ÂÍÅÍÑcÒ
Ó�å�È�Ê£Á¥ÑcÂÍÅ[Ã�Á¥ÅUÉSÊ�Ã0Ó.Æ=Ä3Ç ÈiäGä3Ì ÂVÁ0Æ=ÅUÂVÐ=Ä�Ó
Ü¥Ð=Êñ Ã£Á�Ð=Ä�îJÏ=ÉSÊ£ÆGÞ¨Ì Ã1Û�Ð=Òfä�ÉSÅUÂÍÄSÏ �a� mDrqv t[uXpNr<z � pNÅCò�kLrqÆÇ�ª�L�X�~�X� �
µ � É�kXÆ�¯ixL� pXz « � z�É rBxL¯ixLl3z°{ � �a� ! ñ Ã£Á�Ð=Ä�îJÏ=ÉSÊ�ÆGÞ¨Ì Ã�Û�Ð=Òfä�ÉSÅUÂÍÄSÏcóiÈ�Á�Á0Ã¥Ì Ã0Ê£Æ=ÅUÂÍÄSÏ:Û�Ð=Òfä�ÉSÅ[Æ=ÅUÂVÐ=Ä
àKÂÍÅÍÑ®ê�Â[Ã¨Ì Ç�ëUËiÊ£Ð�Ï=Ê£Æ=Ò
Ò®ÆGÞ¨Ì Ã®Î�Æ=ÅWÃ(È�Ê0Ê£Æ=ï=Ó �I� mDrqv t[uXpNr<zi��pNrq� v t,�ª�L�X�~�X� �

�<� � « � « x�oq|yn[l�kLoqkDz � v |y¯[v lTnDrBx�z ® � ! « pBrq|yp�t[t[p�oªÅ^v |�oqpNrÕ!]xÌ´~�L�����Dv l�p�t[|yv kXtixL� � � p<Ï#n[v �Dv |��
oyrqv �[nDoqp<��n[t[v «ckLrql m[|yp�ni�DkLrBxLti�DkXl t�n[lT�apNr^uXp�t[pNrBx�oqkLr � È�Û�èôí�Ê£Æ=Ä�Ó¥ÆGÁ¥ÅUÂVÐ=Ä�Ó?Ð=Ä­è�ÐÕÇcÃ¥Ì ÂÍÄSÏ
Æ=Ä3Ç­Û�Ð=Òfä�ÉSÅWÃ0Ê(Ø�ÂÍÒ
ÉAÌ Æ=ÅUÂVÐ=Ä�Ó.���<µXµX�~�^��á#�X� �

�X� � « v � � pNr<z�â � ­ � z ®�¯Dk~l�|ykXtIz�{ � ! j�x�ryoqp�|yv xLt�uXp�t[pNoqv �ÇmDrqkXuLrBxLl�l�v t[u � Ë�Ê�ÐÕÁ�Ö(õ rd ¿iÉSÊ£Ð0ä�Ã�Æ=Ä
Û�Ð=Ä�Ü¨Ã0Ê�Ã0Ä3Á0Ã
Ð=Ä Î�Ã0Ä+Ã0ÅUÂVÁ�ËiÊ£Ð�Ï=Ê£Æ=Ò
Ò
ÂÍÄSÏ=åaé�×
ÛaØ �Aö�÷3P �ª�L�X�X�~�]���#�¥á[�<�~� �

��� � « nDrB�Dk#���<x�z « � â � zLË�pNnDrqv t[uDz�� � { � !GËiÊ0ÂÍÄ3Á¥Â ä3Ì Ã0Ó,Ð£Ü�Û�Ð=Òfä�ÉSÅWÃ0Ê�È�Ê£Á0ÑcÂÍÅWÃ£Á¥ÅUÉSÊ�Ã � {°rqp�t~oqv ��p�Ë]xL� ��z� pNÅ¼âXpNrq|ypN���ª�L�X����� �
�<� � {�p<��rqkXt[v�zi� � ² � !�ÛaÂÍÊ£Á¥ÉSÂÍÅKÚ�Ã0Ó�Â Ï=ÄCø1ÂÍÅÍÑ:ù+ß�Ú�é � « Ê ®�{°rqp�|y|�z@j�xLlT�Drqv �DuXp��ª�L�X� � � �
� �D��� p�ÆLxLt[v tix�zG¬ � z � n[��v �BÆXx�z �g� !�¿/Æ=Ó�ÂUÌ ï ÅWÃ0Ó�Å[ÆGÞ¨Ì Ã�ÂÍÒ®ÆÕÏcÃ�Ð0ä�Ã0Ê£Æ=Å[Ð=Ê0Ó¨ó�ÅÍÑ�ÃgÁ¨Ì Æ=Ó�ÓLÐ£ÜLÁ¥ÂÍÊ£Á¥ÉSÂÍÅUÓ
àaÑ�Ã0Ê�Ã�Ã0Ý=Ð�Ì ÉAÅÍÂVÐ=ÄuÞ0Ã£Æ=ÅUÓ�Ã0ÄSÏ=ÂÍÄ+Ã�Ã0Ê0Ó �XÊ t�!�ËiÊ�ÐÕÁ�ÖS×�ÈfØAÈiÙ�Ú�Ð�Ú7Û�Ð=Ä�Ü¨Ã0Ê�Ã0Ä3Á0Ã�Ð=Ä?¿iÝ=Ð�Ì Ý=ÆGÞ¨Ì Ãiß(Æ=Ê£Ç�ë
àiÆ=Ê�ÃBzU�ª�L�X�X�~���<�#�Õá[� ���D�

��� � ò�n[pXz/Ô � Ô � z^¬Iv � Î�x�z w � â � !^w]p�|yv uXt[v t[uêlTn[� oqv mDrqk#��p�|y|ykLr3|y�B¯[p<�Dn[� v t[uÌxL� uXkLrqv oq¯[l�|5n[|yv t[uÌx
�Dv |�oyrqv �[nDoqp<�TuXp�t[pNoqv � xL� uXkLrqv oq¯[lö|��D|�oqp�l � ¿iÝ=Ð�Ì ÉSÅUÂVÐ=Ä3Æ=Ê0ï�È�Ì ÏGÐ=Ê0ÂÍÅÍÑcÒ
Ó/ÂÍÄ®¿iÄSÏ=ÂÍÄ+Ã�Ã0Ê¥ÂÍÄcÏ�ÈiäGä3Ì ÂUë
Á�Æ=ÅUÂVÐ=Ä�Ó {�{ ���<µXµ ³ �^�Xµ�á � � �

�<´ ��ú ¯ixLt[uDz�ò � z � l�v oq¯Iz �a� ¬ � z@®°��ryrqp�� ��z ² � « � !aw]v uXv oBxL�U��v rq��n[v o]�Dp�|yv uXt4n[|yv t[u�v t#oyrqv t[|yv ��p�}XkX� }#�
xL�[� p�¯ix�rB��ÅGx�rqp �[Ê t�!3ËiÊ£ÐÕÁ�ÖJ×�ÈfØAÈiÙ�Ú�Ð�ÚyÛ�Ð=Ä�Ü¨Ã0Ê�Ã0Ä3Á¥Ã�Ð=Ä­¿�Ý�Ð�Ì Ý=ÆGÞ¨Ì Ãfß(Æ=Ê�Ç=àiÆ=Ê�Ã��ª�L�X� � � �X�Õá
´~� �


	Lecture Notes in Computer Science, v: 
	 4419, p: 
	 326-336, 2007: Lecture Notes in Computer Science, v. 4419, p. 326-336, 2007




