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R<jDH2HTAIHKJ&¬WO³FIHTZmJ<HTLWC<HTC�R<jIH=C<OlCPRPHTS fDA^FIHKJ<¬W@ HTCrL¨]^j^LWCPH2RPJeLWADC<E`R<E`@BA³LWADFaHK©BHTAlR<fDLW[G[`O1HTADF^C fI]6EGAaLZm@B[\[GL_]^CPH2]^jDLWCPH2hzjIHKJ<HªLYS9L�Y;@WJ&EGR O3@WVÁ]²L_J<R<EGZK[`HTC L_J<H¥EGA9L¨ZK[GfDCPRPHKJ�AIHTL_J�R<jIHªZmHTAlRPHKJ�@WVÂZm@ @WJ&FDE\ADL_RPHTC� �¨]oHTL_cBHTF9L_R ÷ � E � �«A @WJ ò C� E ��A E`¬ �l�l�xë^� n �P� R<jIHzC<EGR<fDL_R<E`@BA	EGCv©BHKJ<O1FDE���HKJ<HTAlR �Âì Rqj^E`¬Bj3HTAIHKJ<¬WOR<jDH$jI@BS3@W¬WHTAIHK@BfDC0¬BLWCr]^jDLWCPH¥EGCrC<R<EG[G[²]DJ<HTCPHTAlR � Í�fIRrL_Rz[`@íh�HTAIHKJ<¬WOaR<jIH$CPOQCPRPHTS ZKLWADAI@WR0Zm@B[\[GL_]^CPHHTAlR<E`J&HT[`O	L_R0R<jIH$ZmHTAlRPHKJr@WVîS	LWC<C �q­ jDEGC�EGCrFDfIHªRP@	R<jIH¥J&@WR<L_R<E`@BADLW[�HTAIHKJ<¬WOaRPHKJ&S � w ýT��� � ú = � EGAaR<jIHJ&HTS	LWEGADEGAD¬¥HTAIHKJ<¬WOW~QCPHKH2HTï �-���l�G� þ � @BA³]^L_¬WH¥þ ¹ � l V-R<jDH2CPOQCPRPHTS Zm@BA|RPJeLWZmR<C�L_R�R<jIH=ZmHTA|RPHKJ�R<jIHTA³R<jIHE\AIHKJ<R<EGLW[DS	@BS3HTAlR<fDS ù hzE\[G[IRPHTADF³RP@YÎKHKJ&@1LWA^F9R<jIHKJ&HKV«@WJ<H w ýT��� hzE\[G[DFDE`© HKJ<¬WH2[`HTLWF^EGAI¬$RP@1LYADHK¬BL_R<E`©BHJ&HTS	LWEGADEGAD¬YHTAIHKJ&¬WO w ý ��� @	FDHK]²HTADF^EGAI¬1@BA6R<jIH¥©_LW[GfIH¥@WV ò R<jIH$S	LWE\A6ZK[GfDCPRPHKJrhzE\[G[oHUY;HTZmRzL3ZmHKJ&R<LWEGALWS	@BfDAlRv@WV-]^L_J<R<EGZK[GHTCvEGA3@WJ&FDHKJqRP@YE\ADZmJ<HTLWCPH ù � Ò HTL_J�R<jIH2¬WJ<@BfDADF	C<R<L_RPH2R<jIHTC<H*�;V«J&HKHz�+]^L_J<R<EGZK[GHTC+hzEG[G[HK© HTA|R<f^LW[G[`OtZm@B[G[GL_]²CPH1RP@6V«@WJ&S L6C<HTZm@BADF ZK[GfDC<RPHKJªE\Aç@WJeFIHKJ¥RP@ÄFIHTZmJ<HTLWC<H3R<jIH1]²@WRPHTAlR<EGLW[îHTAIHKJ&¬WO�ö �r fIH¨RP@6R<jIH1Zm@BADCPHKJ<©_L_R<E`@BA¦@WVqR<jDH1ZmHTAlRPHKJª@WV S9LWC<CK~�R<jIH1]²@BC&E`R<E`@BAç@WVqR<jIH¨n^E`¬W¬WHTCPR¥ZK[Gf^CPRPHKJ2h2EG[G[ÁnoHC&jDE`VsRPHTF V«J<@BSiR<jIH9ZmHTAlRPHKJdnQO¦LÄZmHKJ<R<LWEGAÝLWS3@BfDAlR � CPHKH A EG¬ �Â�l�xë^� n � L_R w �Ù� Õ � �Mì Rd[G@�h ò @BAIH]²L_J<R<EGZK[`H=hzEG[G[²noH¥HUY;HTZmRPHTF �_Ø EGR<j6EGADZmJ<HTLWC<E\AI¬ ò R<jDH$Alf^SYnoHKJ�@WVÂHUYPHTZmRPHTFt]^L_J&R<EGZK[`HTC�J&LWEGCPHTCrLWA^FMR<jDEGC]^J<@|ZmHTC<C¥C<RP@W]^CªhzjIHTA¦R h�@aHTïlfDLW[ ¾|C<E`ÎKH3ZK[Gf^CPRPHKJ&CªL_J<H1V«@WJeS3HTF �d­ j^EGCzHm¯Q]^[GLWE\ADCzR<jDH1F^EGC<ZmJ<HKRPHTAIHTC&C2@WVR<jDH¥]²HTL_cQC0EGAÆW ��A E`¬ �^�l�ÓÒ @BA6R<jDH$AIHm¯lRr]²L_¬WH � ÚDR<jIH$EGADZmJ&HTLWCPHª@WVÂR<jIH¥¬WJ&@BfDADF6CPR<L_RPH$HTADHKJ<¬WO wUS � òz� ~noHTZKLWfDCPH3R<jDH3]²@WRPHTAlR<EGLW[îHTAIHKJ&¬WOç@WV�LtC<EGAD¬B[`H¨ZK[\fDCPRPHKJ¥@WV�C<E`ÎKH	X�EGC¥C<S	LW[G[GHKJ=R<j^LWA R<jIH3@BAIH	@WV�R h�@þ Õ
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A E`¬BfIJ&H �l�ÓÒ G Ð EGZmJ&@|ZKLWAI@BADE\ZKLW[=LWAD¬BfD[GL_Ja©BHT[`@|ZKEGR O W Ø w � ò�� ñ � Û C<fDJ<VsLWZmH � ­ jIHçS3HTC&jb[\EGAIHTC9L_J&HL_R3Zm@BADCPR<LWAlR w @WJ	Zm@BADCPR<LWAlR ò � W EGC¨AI@WR3FIHK®^AIHTF EGAÝR<jIH�x���
zy�� ÂRÂ¶�H��J<HK¬BEG@BA � ì R3jDE`¬BjÝHTAIHKJ<¬WOW { ø òõ� ñUÚ Ò HTL_J R<jDH0¬WJ<@BfDADF³CPR<L_RPHTC_WÉC<jI@íhzCvLdJ&EGZÔjIHKJvAI@BAl¾|S3@BAD@WRP@BADEGZrnoHTjDL�©lE`@WJ hzE`R<j1]oHTL_clCLWADFMRPJ&@BfI¬BjDCrVs@WJzC<S	LW[\[ ò LWADFtjDLWC0L9AIHTL_J&[`OaZm@BADCPR<LWAlRr©íLW[\fIH¥V«@WJ2[GL_J<¬WH ò � CPHKHdRPHm¯lR � �h�HT[G[ÂCPHK]^L_J&L_RPHTF ZK[GfDC<RPHKJ&C �¥ì RªjDE`¬Bj ò�^ � ¹ R<jIH1CPOQCPRPHTS fDADFIHKJ<¬W@|HTCªL³]²jDLWCPH¨RPJ&LWADC<E`R<EG@BAÄVsJ<@BSÙL¬BLWC ]^jDLWCPHzRP@YL$Zm@B[G[\L_]^CPH0]^j^LWCPH0hzE`R<j	R h�@$HTïlfDLW[DC<EGÎKHzZK[GfDCPRPHKJeCvZK[`@BCPH2RP@dR<jIH0no@BfDADF^L_J<O �hA J<@BS�@BAIH©_LW[GfIH¨@WV ò �Èò £  � ¹ RP@MLWAD@WR<jIHKJ¥@BAIH òr�  ò £ R<jDH¨h2jI@B[`H¨HTA|RPJ&@W]lOtZKfDJ<©BH1L_R¥®I¯lHTF LWAI¬Bf^[GL_JS3@BS	HTA|R<f^S�EGC2C<EGS3]^[GOaC<j^E`V«RPHTFÄLW[`@BAI¬aR<jIHdHTAIHKJ&¬WOÄLí¯QE\CK~²E � H � Ì � w � ò £ � Ï Ì Ø w � ú + ú ú ªÀ � òr� Û �&� @R<jIHd¬WJ<@BfDADF6CPR<L_RPHYHTAIHKJ<¬WO wTS � ò2� L_RzjDEG¬Bj ò EGC0LW[\S3@BCPR0@BAçL	[GEGAIHª@WVîHTïlfDL_R<E`@BA wUS � úÀ � ö S Ï E ~hzjDHKJ<H úÀ LWADF ö S L_J<H	R<jDH	J<@WR<L_R<E`@BADLW[vHTAIHKJ<¬WOkLWADF R<jDH3]²@WRPHTAlR<EGLW[+HTADHKJ<¬WO @WV ¹ ZK[GfDCPRPHKJeCª@WV�C&E`ÎKHX Q ¹ L_RzJ&LWFDE\fDC ÷ � � J<HTCP]oHTZmR<E`©BHT[GO ��­ jDEGCrS3@BAI@WRP@BA^EGZ¥noHTjDL¢©QE`@WJ=jDLWCzLW[`J&HTLWFIOMn²HdS	HTA|R<EG@BAIHTF6Vs@WJLW[G[�R<jDH¥R<jIHKJ&S3@lFIOlA^LWS	EGZKLW[�©_L_J&EGL_n^[`HTC�H � ¬ � Ì�~ K ~�Wr~DCPHKH A EG¬BC �^�l�G� RP@ �l�ÓÒ @BA6]^L_¬WHTC2þ ë ¾lþ �l�~ AIHrZm@BfD[GF¨@Wn�YPHTZmR+R<jDL_RK~ LWC6�dE\CÂ@BA^[`OYLªV�fDADZmR<E`@BAY@WV ÷ E`R+ZKLWADAD@WR+n²HrfDCPHTF1RP@$E\AIV«HKJÅR<jIH0LWAI¬Bf^[GL_JFDE\CPRPJ&E`n^fDR<E`@BAM@WVvR<jIH1]^L_J<R<E\ZK[`HTCK~�E � H � R<jDHKJ<H3EGC2AD@WR=HTAD@BfI¬Bj EGAIVs@WJ&S	L_R<E`@BAçRP@6C<L¢OçE`VvLa]²HTL_c EGA��tL_R
÷h� C�FE Zm@WJ&J<HTCP]o@BADFDC=RP@t@BAIH3@WJ$S	LWAlO¦ZK[GfDCPRPHKJ&C=@WJ$RP@tL6f^ADE`Vs@WJ&S�F^EGCPRPJ&E`n²fIR<E`@BAt@WV�R<jIH1]^L_J<R<E\ZK[`HTC[`OQEGAI¬1@BA¦L9ZKE`JeZK[`H¥@WV+J&LWFDEGf^C ÷ � � J&EGAD¬ � � ´2@�h�HK©BHKJ=L_R2[`HTLWC<R2L_Rz© HKJ<O6[`@�h HTAIHKJ<¬WOtL	S	LWAlO6ZK[GfDC<RPHKJ&C� S3@WJ&H R<jDLWA¨R h�@ � Zm@BAI®^¬BfIJ&L_R<E`@BA¨EGCÂ©BHKJ<OdfDA^[GE`cBHT[`O=LWADFYhzEG[G[|AI@WRÅZm@BAlRPJ&EGn^fIRPHqRP@ªR<jIH�L�©BHKJ&L_¬WH�©íLW[\fIHTCVs@WJ¥J<HTLWCP@BADC¥[\EGAIcBHTFçRP@6R<jIH	Zm@BAI®D¬BfDJ&L_R<E`@BADLW[Åh�HTE`¬BjlR¥Ñ � ô �z� £ü = w À0ú^û<ü �ý �BA @WJdC<EGS3]²[GEGZKE`R Oa[GHKR$fDCLWC<C&fDS3H1R<jDL_R$R<jIHKJ&H	EGCª@BAD[`Oç@BAIH	CPRPJ<@BAI¬6]oHTL_ckEGA!�çL_R ÷ � ÷p� C� E �b� EGA^ZmH¨R<jDH	ZmHTA|RPHKJd@WV�S	LWC&CEGC$®I¯lHTF R<jDEGC$ZKLWADAD@WRdnoH	R<jIH9C<EG¬BADL_R<fIJ<H3@WV0L � ¾|ZK[\fDCPRPHKJYC<OlCPRPHTS �aì R¨[`HTLWCPR ¹ ¾|ZK[\fDCPRPHKJ&CY[`OlE\AI¬M@BAL³ZKE`J&ZK[`H$@WV+JeLWFDEGfDC ÷h� L_J<HYADHKHTFIHTF �rì [\[ÁR<jIH¨Al¾|ZK[GfDCPRPHKJeC0CPOQCPRPHTS	C=Zm@BS3]^L_R<E`n^[GH$hzE`R<j6R<jDHYLWC<C<f^S3HTFþ �
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A E`¬BfDJ<H �l�xë G r HTADC<E`R O6LWCªL	V�fDADZmR<E`@BAÄ@WV+R<jIHYFDE\CPR<LWADZmH$VsJ<@BS�R<jIHYZmHTAlRPHKJ ÷ V«@WJ=FDE���HKJ<HTAlR0©_LW[GfIHTC0@WVHTADHKJ<¬WO w LWADF	LWAD¬BfD[GL_Jv©BHT[G@|ZKE`R O ò � L_J<n^E`RPJ&L_J&OYfDADEGR<C � �Åì RvjDE`¬Bj1HTAIHKJ<¬WO3LWADF	V«@WJ�LW[G[ ò R<jIHzFDHTADC<E`R OE\CsÙ^L_RHÚ+R<jIHaCPOlC<RPHTSiEGC$E\AkR<jIH³jD@BS3@W¬WHTAIHK@BfDCY¬BLWCd]²jDLWCPH � Ò HTL_J¨R<jIH9¬WJ&@BfDADF CPR<L_RPHaR<jIH9FDHTADC<E`R OC&jI@�h2C @BADH=]oHTL_caV«@WJ ò�� E � L � LWA^FMR h�@1]²HTL_cQC�Vs@WJ ò  E � n � ~IhzjDE\ZejaZm@WJ<J<HTCP]o@BADFaJ<HTCP]oHTZmR<E`©BHT[GORP@³L1@BAIHdZK[GfDC<RPHKJ0LWADF6RP@9L3R h�@3ZK[GfDCPRPHKJ&C�]²jDLWCPH$C<fIJ&J<@BfDADFIHTFanQO³C<@BS3H¥¬BLWC � CPHKHdRPHm¯lR � �
JeLWFDEGLW[IFIHTADC&E`R OYjDL¢© HrR<jIHzC<LWS3HzJ<@WR<L_R<E`@BADLW[^HTAIHKJ<¬WO ú = � úÀ ý +� ~|n^fIRîR<jIHTE`J Zm@WJ<J<HTCP]o@BADFDEGAD¬=]o@WRPHTAlR<EGLW[HTADHKJ<¬WO�ö(� L_J<H9FDE��oHKJ<HTAlR � A @WJYHm¯QLWS	]^[`HW~ÁhzEGR<j Ó � E ¿ E Õ ~ ÷h� � E ¿ Õ LWA^F X � ¹ ë R<jIH3J&L_R<E`@t@WV]o@WRPHTAlR<EGLW[ HTAIHKJ<¬WOÉEGC � +�p� � � ¿ × �¡� @ L_R3[`@íh�HTAIHKJ&¬WOW~vR<jIHaJ<HTS	LWEGADE\AI¬tHTAIHKJ<¬WO w ý Zm@WJ&J<HTCP]o@BADFDEGAI¬RP@ÝL ¹ ¾|ZK[GfDCPRPHKJeC	CPOQCPRPHTS hzE\[G[�n²HtS1fDZÔj�[GL_J<¬WHKJ	R<j^LWA�R<jIH Ò ¾|ZK[Gf^CPRPHKJ&CKÏ+@BAIHW~r[`HTLWF^EGAI¬ RP@ÉL �¶½RÀ��F^E��oHKJ&HTADZmH£¢6EGA R<jDH9h�HTE`¬BjlRYÑ � ô � ��� @çL_RY[`@íh»HTAIHKJ&¬WO LWADF Vs@WJ ò C� E R<jIH ¹ ¾|ZK[GfDCPRPHKJeCdZKLWCPHMEGCFD@BS	EGADLWAlR �îì RrjDE`¬BjIHKJ�HTAIHKJ<¬BEGHTCK~QR<jIH¥RPHKJ&S��
	 � ù � ö � E\A³HTï �Á���l�G� þ � @BAM]^L_¬WHdþ ¹ ZKLWAÄZm@BS3]²HTA^C<L_RPHR<jDH¨FDE��oHKJ<HTA^ZmHYEGAçR<jIH¨h�HTEG¬Bj|R¥Ñ � ô � LWADF¦LW[G[`@íh S	LWAlOtZK[Gf^CPRPHKJ&C=Zm@BAI®D¬BfIJ&L_R<EG@BADC2LWA^FÄHK©BHTAlR<fDLW[\[`OL_R�jDE`¬Bj3HTADHKJ<¬WO	LdZm@BS3]²[`HKRPHzJ&LWA^FI@BS Zm@BAI®D¬BfDJ&L_R<E`@BA	@BA9R<jIHzJeEGAI¬¥@WV-J&LWFDE\fDC ÷h� hzE\[G[IFI@BS	EGA^L_RPH0R<jIHL�©BHKJ&L_¬WHYS	LWC<C0FDE\CPRPJ&E`n^fDR<E`@BA �­ jDEGC L_J<¬BfDS3HTAlRqZKLWAanoH=ZÔjIHTZecBHTF	nQO	CPR<fDFDOlEGAD¬¥@WR<jIHKJ�@Wn^CPHKJ<©_L_n^[`HTCK~|V«@WJ�Hm¯ILWS3]^[`H2R<jIH=AD@WJ&S	LW[ ÃEGÎKHTFkFDEGCPR<LWADZmH3FDE\CPRPJ&E`n^fDR<E`@BA0¤ � â � ~ÂE � H � R<jIH	FIHTA^C<E`R Ot@WVq]DJ&@Wn^L_n^EG[GEGR OMR<jDL_R¥R<jIH	F^EGCPR<LWADZmH1noHKR h�HKHTAR h�@¥¬BE`©BHTA3]²L_J<R<EGZK[`HTC+EGC â �+­ @d]DJ<@WnoH0R<jIHzEGADV«@WJ&S9L_R<E`@BA¨¬BE`©BHTA3nQO
¤ � â � ~QE`RvjDLWCvnoHKHTA	HTC<R<EGS	L_RPHTF3Vs@WJVs@BfIJvC<E\S3]^[`H�S	LWC<CvF^EGCPRPJ&E`n²fIR<E`@BADCHG � L � ¹ ¾|ZK[\fDCPRPHKJ&CK~ � n � Ò ¾|ZK[GfDC<RPHKJ&CK~ � Z � JeEGAI¬I~ � F � fDA^E`V«@WJeS±JeLWADFI@BS

¥§¦ �Z�h�U�Z�U�*§¥·©¨2ª �\� nZ�����*�1�«n��T¬k�U�£�¥�(­ÛêÜ® � ���h�����¶�9��� ²Y® �,� þB×
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(a) 2 clusters
(b) 3 clusters
(c) ring
(d) random

A E`¬BfIJ&H �l�ÓÕ G ì ©BHKJ&L_¬WH¨@WV"¤ � â � R<jIH1FDEGCPR<LWA^ZmHdFDEGCPRPJeE`n^fIR<E`@BAMVs@WJªFDE���HKJ<HTAlR0C<EGS1fD[GL_RPHTFtC<]^L_R<EGLW[�Zm@BAIÃ®D¬BfDJ&L_R<E`@BADC �"� HKH¥RPHm¯QR �
FDE\CPRPJ&E`n^fDR<E`@BA �'A @WJ � L � ~ � n � LWA^F � Z � R<jDH=]²L_J<R<EGZK[`HTC h�HKJ<H2]²fIR @BA6L1ZKE`JeZK[`H2@WVÂJ&LWFDEGf^C ÷ � � E ¿ Õ ~DLWA^FR<jIHTA³J&LWADFD@BS	[`O1C<jDE`VsRPHTF9CPHK© HKJ&LW[DR<EGS	HTC � EGA9@WJ&FIHKJ�RP@Y¬BEG©BH2L¨CP]^L_R<EGLW[^Hm¯lRPHTA^C<E`@BA³RP@YR<jIHTC<H=EGFDHTLW[GE`ÎKHTFEGA^E`R<EGLW[ÁZm@BAI®^¬BfIJ&L_R<E`@BADC � ��A EGADLW[\[`O³R<jDH À è À0ú £ é� FDE\CPR<LWADZmHTC=L_J<HYJ&HTZm@WJ&FIHTF¦V«@WJ¥LW[G[ÂJ<HTLW[GEGÎTL_R<E`@BADCzLWA^FL�©BHKJ&L_¬WHTF � A E`¬BfDJ<H �l�ÓÕ C<jI@íhzC1R<jIHtL�©BHKJ&L_¬WHÄ@WV©¤ � â � @í©BHKJ � E�E�E J&HTLW[GE`ÎTL_R<E`@BADC � Ò @WRPHtR<jDL_R9R<jIHFIHTA^C<E`R OaFDE\CPRPJ&E`n^fDR<E`@BAk� � ÷ � EGCznQOaZm@BADC<RPJ&fDZmR<E`@BAçHm¯QLWZmR<[GO6R<jIHYC<LWS	HYVs@WJzR<jIHYR<jIJ<HKHY®DJ&CPR=ZKLWCPHTCK~�E � H �CPRPJ&@BAI¬B[`O¨]²HTL_cBHTF³L_R ÷p� hzE`R<j	LdhzEGFIR<j3@WV-L_no@BfIR E ¿ Õl� ­ jIH0[GL_RPRPHKJ�©íLW[\fIHzFIHK]oHTADFDC+@BA9R<jIH2C&jDE`VsR+@BAIHL_]D]²[GE`HTC�@BA6R<jIH$EGA^E`R<EGLW[oEGFIHTLW[GE`ÎKHTF6C<]^L_R<EGLW[-Zm@BAI®D¬BfDJ&L_R<E`@BADC �ì C2@BAIH¨ZKLWA CPHKH¨@BA A EG¬ �o�l�ÓÕ R<jDL_RªLW[`R<jI@BfI¬BjçR<jIHYFDHTADC<E`R O6FDEGCPRPJ&EGn^fIR<E`@BAMEGCzR<jIH¨C&LWS3HYVs@WJ � L � ~� n � LWA^F � Z � ~�¤ � â � ¬BE`©BHTC0C<@BS3H$AIHKh EGA^C<E`¬BjlR @BAtR<jIH$S	LWC<C0F^EGCPRPJ&E`n²fIR<E`@BAfG� L � ­ jIHKJ<HqL_J&HvR h�@0]oHTL_cQCK~_@BAIH L_RÅC<S	LW[G[ â hzj^EGZej¥Zm@WJ&J<HTCP]o@BADFDCÁRP@=LzZK[Gf^CPRPHKJ&EGC<L_R<EG@BA¥LWADFdLWAI@WR<jDHKJ@BAIH9L_R ÷ � � � ¹«¯ ÷h� ÚÅR<jDEGC¥E\C¥Hm¯QLWZmR<[GO¦R<jDH9FDEGCPR<LWA^ZmH¨noHKR h�HKHTA R<jIH	R h�@tZK[\fDCPRPHKJ&C � S3@WJ&H]DJ<HTZKEGCPHT[GOdnoHKR h�HKHTA3R<jIHTEGJvZmHTA|RPHKJ @WV-S	LWC<C � �+­ jIH0L_J&HTLWC fDA^FIHKJ+R<jIH0C<S	LW[\[DLWADF	[GL_J&¬WH â ]oHTL_clCL_J<HÄHTïlfDLW[ � l ADFIHKHTFõR<jIH¦Alf^SYnoHKJ	@WV$C<jD@WJ<R³FDE\CPR<LWADZmHÄ]²LWE`J&C9E\C9L_no@BfIR À +° h2jDEGZÔj EGC9LW[\CP@R<jIH	AQfDS¨n²HKJª@WV�]^LWE`J&CªhzEGR<j â � �_�³­ jIH1hzEGFIR<j^C2@WV�R<jIH	®^J&CPR¥LWADFkCPHTZm@BADF ]²HTL_cQCdL_J<H � LWCHm¯l]oHTZmRPHTF � Î E ¿ Õ LWADF Î � � ¹©± E ¿ Õ ~^J<HTC<]²HTZmR<E`© HT[`O �� n � ­ jIHKJ<HML_J<H6L_¬BLWEGANR h�@¦]oHTL_clC1@BAIH6L_R	C<S9LW[G[ â LWADFNLWAI@WR<jIHKJ	L_R â � E ¿ Ö w � LWA^FÝR<jDHTE`JJ<HTCP]oHTZmR<E`©BHahzEGFIR<jDC¨L_J<H6C<EGS9EG[GL_JdRP@ R<jIH6ZKLWCPH � L � � ­ jIHM[GL_J<¬WH â EGC1Zm@BS3]^L_R<EGn^[`HahzE`R<jÝR<jIH[`HTAI¬WR<ja@WVÁ@BAIH¥C<EGFDH2@WVÁR<jDH=HTïlfDEG[\L_RPHKJ&LW[^RPJeEGLWAI¬B[`H=@BAaRP@W]6@WV�hzjDE\Zej9R<jIH¥EGFIHTLW[GE`ÎKHTF Ò ¾|ZK[GfDCPRPHKJeCS	LWC<C�FDEGCPRPJ&EGn^fIR<E`@BA¨jDLWC n²HKHTA³n^fDEG[GR �Â­ jDE\C+R<EGS3H0R<jDH=L_J<HTLYfDADFIHKJ R<jIH2[\L_J<¬WH â ]oHTL_c	EGCq[GL_J&¬WHKJR<jDLWA R<jIHM@BAIHtfDADFIHKJ¨R<jIH6C<jI@WJ&R â ]oHTL_co~ C<EGA^ZmH³R<jIH6AQfDS¨noHKJY@WV=C<jI@WJ<R1FDEGCPR<LWA^ZmHa]²LWE`J&C¨EGCL_n²@BfIR À +² hzjDHKJ<HTLWC�R<jIHdAQfDS¨noHKJ�@WVÅ]^LWE`JeC�hzE`R<j â � E ¿ Ö	EGC À +: �þWÖ
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A E`¬BfDJ<H �l�Ó� G r EGCPR<LWADZmH¨FDEGCPRPJeE`n^fIR<E`@BA�¤ � â � Vs@WJ=F^E��oHKJ&HTA|Rr©_LW[GfIHTCz@WV � w � òz� �2ì R2jDEG¬Bj6HTAIHKJ<¬WO0¤ � â �Zm@WJ&J<HTCP]o@BADFDC¥RP@¦LtJ&LWADFD@BS FDEGCPRPJeE`n^fIR<E`@BA � CPHKH A EG¬ �Â�l�ÓÕ @BAÉR<jIH9V�LWZKEGAI¬6]^L_¬WH � � A @WJ ò � E LWADFL_R¥[`@íh�HTAIHKJ<¬WOW~@¤ � â � jDLWCª@BAIH1]oHTL_cçL_R â Ï E ÚÂLW[GS3@BCPR¥LW[G[Å]^L_J<R<E\ZK[`HTCªL_J<H1©BHKJ<OÄZK[`@BC<H¨VsJ<@BS HTLWZÔj@WR<jDHKJT~oLWA^FçR<jDHKJ<HYEGC=LaC<EGAI¬B[`HYZK[GfDCPRPHKJªZm@B[G[GL_]^C<Hd]^jDLWC<H ��A @WJ ò C�<E R<jIHKJ<H¨L_J<H¨R h�@a]²HTL_cQCªL_R=[`@íhHTADHKJ<¬WO�Gr@BADH¨L_Rª©BHKJ<OtC&S	LW[G[ â h2jDEGZÔjtEGC=L³C<EG¬BAÄ@WVqZK[\fDCPRPHKJ&EGC&L_R<E`@BAtLWADF¦LWAI@WR<jIHKJª]oHTL_cçL_Rª[GL_J<¬WH âh2jDEGZÔjaC&E`¬BADLW[GC�S1fD[`R<E`]²[`H2ZK[Gf^CPRPHKJ&EGC<L_R<EG@BADCHÚQEGAMVsLWZmRzR<jIHKJ<H$L_J<H$R h�@	ZK[GfDCPRPHKJeC � CPHKH$RPHm¯QR � �� Z � A @WJ�R<jIH=J&EGAI¬dZKLWC<HªLYRPJ&LWZmHª@WVÁR<jIH2R h�@¨]²HTL_cQC�CPR<EG[G[DHm¯QEGC<R<Cqn^fDRqR<jIHKO	L_J<H¥AI@WR h�HT[G[^CPHK]²L_J&L_RPHTFn²HTZKLWf^CPHdL	[`@WRr@WVîEGAlRPHKJ&S3HTF^EGL_RPH¥FDEGCPR<LWADZmHTCrL_J&HdZm@BS3]^L_R<E`n²[`HªhzE`R<jMR<jDEGCrS	@|FIHT[ �� F � Ø jDHTA6R<jIH¥]^L_J<R<E\ZK[`HTCrL_J<HdfDA^E`V«@WJeS	[`O	FDEGC<RPJ&E`n^fIRPHTFb¤ � â � jDLWC0L1n^E\AI@BS	EGLW[ Ã [\E`cBHzC<j^L_]²H �¤ � â � j^LWC+LW[GCP@¥noHKHTA1HTCPR<EGS	L_RPHTF3Vs@WJ+R<jIHr]DJ&HTCPHTAlRÂ¬WJ&L�©QE`R<L_R<E`@BADLW[ICPOQCPRPHTS6~|LWCvC<jI@íhzA¨@BA A E`¬ �l�Ó�l�ì RdjDE`¬BjkHTADHKJ<¬WOW~6¤ � â � Zm@WJ<J<HTCP]o@BADFDCdRP@ÄR<jIH³J&LWADFI@BS	[GOçFDEGC<RPJ&E`n^fIRPHTF ZKLWCPH � CPHKH A EG¬ �Â�l�ÓÕ @BAÉR<jIHV�LWZKEGAI¬ª]^L_¬WH � �vì Rv[`@�h�HTADHKJ<¬WOYh2E`R<j ò�� E ~³¤ � â � jDLWCv@BAD[`Od@BADHr]²HTL_c1L_R â � E ~BR<jDEGC+Zm@WJ&J<HTCP]o@BADFDCZK[GHTL_J&[`OaRP@aL³C<EGAI¬B[`H$ZK[\fDCPRPHKJzZKLWCPH1C<fIJ&J<@BfDADFIHTFMnQOMCP@BS3HY¬BLWC �5A @WJ ò C��E LWA^FÄL_R2[G@�h·HTADHKJ<¬WO � EGAA E`¬ ���l�Ó� w �»� Õ LWA^F ò�� ë � ~oR<jIHKJ<H¨L_J<HdR h�@	h�HT[G[-CPHK]^L_J&L_RPHTFç]oHTL_clCK~o@BAIH¨L_R2C<S	LW[\[ â � ��E LWADFR<jDHz@WR<jIHKJ�L_R â £ � � ¿ �_�q­ jIHz]²HTL_cQC E\S3]^[`O¨R<jIHz]^J<HTCPHTADZmH0@WVÁL_R�[`HTLWCPR R h�@dZK[\fDCPRPHKJ&C � ´2@�h�HK©BHKJT~|R<jIHV�LWZmR=R<jDL_RªR<jIHYh2EGFIR<jDCr@WVqR<jIHY]oHTL_cQC=L_J&H¨C<S9LW[G[�Hm¯IZK[GfDFDHTCzLM[GL_J<¬WH¨Alf^SYnoHKJz@WV ZK[GfDCPRPHKJ&C2LWADFçHK©BHTAS	@WJ<H³R<jDH³J&E\AI¬çZKLWCPH � CPHKH A E`¬ �v�l�ÓÕ � � Ò @íh @BAIH6ZKLWA Zm@BS¨n^E\AIH9R<jDE\CdEGAIVs@WJ&S	L_R<EG@BA hzE`R<jÝR<jIHa@BAIH@Wn^R<LWEGAIHTFtVsJ<@BS�R<jIH1CPR<fDFIOM@WVvR<jIHYJ&LWFDEGLW[ÂFIHTADC<EGR O�� � ÷ � � CPHKH A E`¬ ���l�xë @BAÄ]^L_¬WH3þB× � �sA @WJ w � � ÕLWA^F òõ� ë ~��³jDLWC�R h�@1]²HTL_cQCrL_R ÷ £ � E ¿ �TÕ LWA^F ÷ � � �_�qì [G[�EGAMLW[G[�~lR<jDEGC�S3HTLWADC�R<jDL_RrR<jDHKJ<H$L_J<HW~E\A9R<jIHªS3HTLWA-~QR h�@¨ZK[Gf^CPRPHKJ&C J<@WR<L_R<EGAI¬1L_J<@BfDADFaR<jIHªZmHTAlRPHKJ�@WVÂS	LWC<C �v­ jIH2F^EGCPR<LWADZmH=n²HKR h�HKHTAaR<jIHTCPHZK[\fDCPRPHKJ&C0E\C ÷ £ � ÷ � � � ¿ �TÕ � â £ �0­ jIHTE`JzS9LWC<C0J&L_R<EG@³EGC 2 +2 ª � ý ªý + � E ¿ �TÕl�´� EGADZmH¥R<jIHYRP@WR<LW[ÂS9LWC<CE\C � £ � � � � ¹ E ~^jIHTADZmH � £ � � ×1LWADF � � � Òl�­ jIHzFDE\CPR<LWADZmHzFDE\CPRPJ&E`n^fDR<E`@BAYZKLWA³noHz@WV�¬WJ<HTL_R�jIHT[`]	RP@¨EGFIHTAlR<E`VsOdR<jIH=S	LWC<CqF^EGCPRPJ&E`n²fIR<E`@BADCÅL_R [`@íhHTADHKJ<¬BE`HTC � ´2@�h�HK©BHKJqL_R R<jIHzRPJeLWADC<E`R<E`@BA1J&HK¬BE`@BADCqC&EGADZmH0R<jIHKJ&HzEGCqLYC<fI]oHKJ<]o@BC<E`R<E`@BA1@WVÁFDE��oHKJ<HTAlRîR O|]oHTC@WVvS9LWC<C2F^EGCPRPJ&E`n²fIR<E`@BADC�R<jIHYclAI@íhz[`HTFD¬WHµ�6LWADF�¤ � â � EGCzAI@WRªC<f�¶³ZKE`HTAlR0LWADFÄR<jDHKJ<HKV«@WJ&Hd@WVqAI@ajIHT[`]EGVÅ@BADHYhrLWAlR<CzRP@MCPR<fDFDOaVs@WJªHm¯QLWS	]^[`HdR<jDH
�;VsJ&LWZmR<LW[GE`R O·��@WVqR<jIH¨S9LWC<C2F^EGCPRPJ&E`n²fIR<E`@BA6LWCªE`R2j^LWCznoHKHTAþWþ
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A E`¬BfIJ&H �l� ×»G � E`¬BAk@WVrR<jDH³[GL_J<¬WHTC<RdHTE`¬WHTAl©_LW[GfIHTC¥@WV�Ç g R<jIHa´zHTC<C&EGLWAÉS	L_RPJeE ¯k@WV2Ì·LWC¨FIHK®^AIHTFÉEGAZÔjDL_]DRPHKJ ¹ �3­ jIH¨hzjDE`RPH1J<HK¬BEG@BADCªZm@WJ<J<HTCP]o@BADF RP@�È £ w E �3­ jDHTCPH3L_J<H1]^fIJ<H¨]^jDLWCPH1J<HK¬BEG@BADC �Y­ jIH¬WJ&L�OMJ<HK¬BE`@BAçZm@WJ<J<HTCP]o@BADFDCzRP@OÈ £  E LWA^F!È � w E LWADFÄR<jIHYF^L_J<cM¬WJ&L¢O6@BADHTC2LW[GC<@	RP@OÈ £  E n^fIRÈ �  E � È � EGC$R<jIHMCPHTZm@BADF HTE`¬WHTAl©_LW[GfIH	@WV�Ç g � È £  E FIHK®^AIHTCY®DJ&C<R$@WJ&FIHKJ1]^jDLWC<H9RPJ&LWADC&E`R<E`@BAJ<HK¬BEG@BADC � C<HKH³RPHm¯QR � � pî@BEGAlR<CdEGA � � R<jIHaJ<HK¬BE`@BAÝ®^[G[`HTFÉhzE`R<jÉF^LWC<jIHTF [GEGAIHTC � Zm@WJ<J<HTCP]o@BADF RP@ �Ë�������S	Lí¯IEGS	L � S	E\ADEGS	L � @WV�É �[Ê � Ê � �v���ÌË � T Ê � Ì �[Ê � � CPHKH¥HTï ���;�_�G� ¹ � @BAM]^L_¬WH¨× � EGV�È £ �[Ê � � w E� È £ �[Ê � �  E � � pî@BEGAlR<CY@BfIR<C<EGFIH � Zm@WJ<J<HTC<]²@BADFNRP@ ÀR�7�Qy¥���2S9Lí¯QEGS9Lç@WV´É �[Ê � Ê � � �É­ jIHKJ<H6EGC¨L@BAIHÔ¾ RP@í¾ @BADH$S	L_]D]^EGAD¬dnoHKR h�HKHTA³R<jIH¥S	EGZmJ<@lZKLWAI@BADEGZKLW[²HTADCPHTS¨n^[`H=LWADFaR<jIH � Í | @BAD[`O3@BfIR<C&EGFIH=R<jIH� J<HK¬BEG@BA � C<HKH¥RPHm¯lR � � Ì E\C AI@WRrFIHK®²AIHTFMEGA9R<jDH«xH��
zy�� ÂRÂ¶�H�ÄJ<HK¬BE`@BAÁ~QjDHKJ<H¥EGA³[\E`¬BjlRq¬WJ&L�O � Ò @WRPH¥R<j^L_R� L � R<jDH0]²@BE\A|R<CqL_R ò � E LWADF	[`@íh HTAIHKJ<¬BEGHTC w w � ×ªL_J<H2AD@WRqEGADZK[Gf^FIHTFYE\A � ~ � n � R<jIHzjDEG¬Bj3HTAIHKJ<¬WO[GE\S	E`Rq@WV � EGC�clAD@�hzAM@BA^[`O³L_]D]^J<@¢¯IEGS	L_R<EG©BHT[`O �
l A A EG¬ �W�l� ×|~ R<jIHrC<E`¬BAY@WV+È £ LWC+L=Vsf^ADZmR<E`@BAY@WV w LWADF ò EGCÂ]^[`@WRPRPHTF � È £ EGCÂR<jIHr[GL_J<¬WHTCPRÅHTE`¬WHTAl©_LW[GfIH@WVÅR<jIH$´2HTC<C<EGLWAtS9L_RPJ&E ¯³@WVqÌ � C<HKHdCPHTZ ���_� ¹ � ¹ @BA6]^L_¬WHYÖ �

ÇkÍ ��ÎÎÎÎÎ
V + gV X + V + gV X VzÏV + gVzÏÐV X V + gVzÏ + ÎÎÎÎÎ

¿ ���l� ¹ Õ �� E�E
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A E`¬BfIJ<H �l� Ö�G û @|ZKfDCz@WVÅC<HTZm@BADFt@WJ&FDHKJr]^jDLWCPH¥RPJ&LWA^C<E`R<E`@BADC � CPHKHdRPHm¯lR � �
­ jDEGC�]^[`@WRrZKLWAtnoH¥R<L_cBHTAtLWC0R<jIH¥]^jDLWCPH$F^EGL_¬WJ&LWS @WVÅR<jIHdCPHT[`V\¾ ¬WJ&L�©lEGR<L_R<EGAI¬1CPOlC<RPHTS L_R0®I¯QHTF w ����Âñ � ­ jDHah2jDE`RPHMJ<HK¬BE`@BADC9Zm@WJ<J<HTCP]o@BADFNRP@ ]^fDJ<HM]^jDLWCPHTC � È £ w EÉ� ��ì R	jDE`¬Bj HTAIHKJ&¬WOÝR<jIHKJ&HÄEGC3LjD@BS3@W¬WHTAIHK@BfDC�¬BLWC�]^j^LWCPH=LWA^FaL_Rr[`@íh�HTAIHKJ<¬WO	R<jDHKJ<H¥L_J<H¥CPHK©BHKJ&LW[o]^fIJ&H2Zm@B[G[GL_]²CPH2]²jDLWCPHTC�hzE`R<j³@BAIH� ñ � ø ò�� E � @WJrR h�@ � ñ C� E � ZK[GfDC<RPHKJ&C �+­ jIHªFDE���HKJ<HTAlR ¹ ¾|ZK[Gf^CPRPHKJ&C�]^jDLWC<HTC�L_J&H$ZejDL_JeLWZmRPHKJ&E`ÎKHTFanQOR<jDH0J<HT[GL_R<E`© HzC<E`ÎKH0@WV-R<jDHTE`JqZK[GfDC<RPHKJ&C � CPHKH=CPHTZ �l�l�xëI� ¹ � ��­ jIHTCPHzJ<HK¬BE`@BADC L_J<H2CPHK]²L_J&L_RPHTF9nQO¨®DJ&CPRq@WJ&FIHKJ]²jDLWCPHdRPJeLWADC<E`R<E`@BAçJ<HK¬BE`@BA^CzhzjDHKJ<H>È £  E � ¬WJ&L¢O¦EGA A E`¬ �Á�l� × � �$­ jDHKJ<H¨E\CzHK©BHTAç@BAIH1J<HK¬BE`@BA � FDL_J<c¬WJeL¢O � hzjIHKJ<H1R<jIH1HTAlRPJ<@W]QO ÌbE\C¥L �¥����¿��UÓÉVsf^ADZmR<E`@BA¦@WV w LWADF�ñUÚÂE � H � LW[G[ÅR<jIH3HTEG¬WHTA|©_LW[GfIHTC=@WVÔÇ gL_J&H$]²@BC&E`R<E`©BH � È £  E ����Â�È �  E � � ­ j^EGC�J<HK¬BE`@BAtEGC0J&L_R<jIHKJzCPR<L_n²[`H¥hzE`R<jMJ<HTC<]²HTZmR0RP@9R<jIHdAQfDS¨n²HKJ@WVî]^L_J&R<EGZK[`HTC � L_Rª[`HTLWCPR0Vs@WJ2X i � E�E � � l R<CzCP]oHTZKE`®^Z$C&fIJ<V�LWZmHdC<[GE`¬BjlR<[`OaEGADZmJ<HTLWC<HTCrhzE`R<j6R<jDHYAQfDS¨n²HKJ@WVÅ]^L_J<R<E\ZK[`HTCrX �­ jIHª@WJ&E`HTAlR<L_R<E`@BAM@WVGÕ £ R<jIH¥HTE`¬WHTAl©BHTZmRP@WJ0LWC<CP@lZKEGL_RPHTFth2E`R<j0È £ � FIHK®²AIHTFMLWCrR<jIH$[GL_J<¬WHTC<RrHTE`¬WHTAQÃ©_LW[GfIH�@WV�Ç g � E\C+AI@WR+OBHKRvcQAI@íhzA1EGA3FIHKR<LWEG[GCîVs@WJqLW[G[ � w � ñ � � ´z@íh�HK©BHKJvE`RvZKLWA9LW[GJ<HTLWFIOdnoHzCPR<L_RPHTF9R<jDL_RL_R6�PjDEG¬Bj��ÁHTAIHKJ&¬WO�Õ £ EGCîLW[GS3@BCPRî]^L_JeLW[G[`HT[|RP@¥R<jIH�HTAIHKJ<¬WOYLí¯QH � ]^jDLWC<H�RPJeLWADC<E`R<E`@BA¨EGA¨R<jIH w F^E`J<HTZmR<E`@BA �LWA^F C<jI@BfD[\F n²H³]^L_J&LW[G[`HT[îRP@çR<jIH	¬WJ<@Bf^ADF CPR<L_RPHML_Rd©BHKJ&O¦[`@íh HTAIHKJ&¬WO �M­ jIH	@í©BHKJ&LW[G[vC<RPJ&fDZmR<fIJ<H3@WVR<jDH1Zm@B[\[GL_]^CPH1]^jDLWC<HTC¥S	L_R<ZejDHTC¥R<jIH1@BAIH3@WV�R<jIH	LWAI¬BfD[GL_Jª©BHT[G@|ZKE`R O{W � CPHKH A E`¬ �Á�l�ÓÒ @BA ]²L_¬WH³þ � � GJ&@BfI¬BjD[`OW~²R<jIHd]oHTL_clCªEGA{WõZm@WJ<J&HTCP]²@BA^FtRP@a]^fIJ<H$]²jDLWCPHTC2hzjDEG[`H¥R<jDHd©_LW[G[`HKOQC0noHKR h�HKHTAçR<jIHTCPH¨]²HTL_cQCnoHT[`@BAI¬3RP@9R<jIH¥®DJ&CPRr@WJeFIHKJr]^jDLWCPH¥RPJeLWADC<E`R<E`@BAaJ<HK¬BEG@BA �ì C¨LW[`J<HTLWFIOkS3HTAlR<E`@BADHTF-~�fDAD[\E`cBH3EGAkR<jIHaS3@|FDHT[v]DJ<HTC<HTA|RPHTF nlO û LW[GE`HTADL6EGAbu�ð+ñ�yl�I� �qR<jIHKJ<HaEGCAD@çZmJ&E`R<E\ZKLW[ LWAI¬Bf^[GL_JYS3@BS	HTA|R<f^S Ð Ç L_no@�©BHahzjDE\ZejÉR<jIH³®^J&CPR$@WJ&FDHKJY]^j^LWCPH³RPJeLWADC<E`R<E`@BAÉ©íLWA^EGC<jIHTC¬BEG©lEGAD¬aJeEGCPH3RP@ÄLtC<HTZm@BADF @WJ&FDHKJ$]^jDLWCPH3RPJeLWADC<E`R<E`@BAkL_R Ð Ç � Ò HK©BHKJ<R<jDHT[`HTC<CªR<jDEGCdFI@ HTCYAI@WR$Hm¯IZK[GfDFIHC<HTZm@BADFd@WJeFIHKJî]^jDLWCPH RPJ&LWADC<E`R<EG@BA � ZmJ&E`R<E\ZKLW[ ]o@BEGAlR � L_R+LW[G[ �Å­ jIHKO$L_J<H�FIHK®^AIHTF¨EGAdR<jIH�S9EGZmJ<@|ZKLWAD@BADEGZKLW[� E �
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4�5|79587 ×�C@NØN0C@Ù�K;="Ù�C@AQÂÚH�?DK;C@=�K�=_Û�<
l A¥LrJ<HTZmHTAlR-]^L_]oHKJ@`$[GE\AIcB@ LWA^F Ð E\[G[`HKJ-jDL�©BH+CPR<fDFDE`HTFªLWAI@WR<jDHKJ�S3@|FDHT[WV«@WJ�J<@WR<L_R<EGAI¬0CPHT[GVG¾ ¬WJ&L�©QE`R<L_R<EGAI¬CPOQCPRPHTS	C=u�ak�]��� � �v­ jDHKO1E\A|RPJ&@|FDfDZmHTF	R<jIH=ZKLWAD@BADEGZKLW[^LWA^LW[`@W¬W@BfDC @WVÁR<jIH Ê �±� w � òb� ñ � ¤ HTADC<HTS1Ãn^[GHªA^LWS3HT[`O9R<jDH ËM�±��K � ` ¤ HTA^CPHTS¨n^[`H �2� Í | � ~²C<HKH¥HTï �Â���l�Ó� � LWADF ���l� þ � @BA6]^L_¬WHYþ E �l Vª@BAIHçE\ADCP]oHTZmR<C9R<jIHçHTAlRPJ<@W]QO C<fDJ<VsLWZmHkÌ �[Ê � � CPHKH A E`¬ ���l�G� @BA ]^L_¬WHkþ ë � E`R³EGC³ZK[`HTL_J9R<j^L_RZm@BADF^E`R<E`@BADC �;� Ï �9Ü @WJ � ¹ Ï �6Ý L_J<H=AI@WR C&L_R<EGCP®DHTF9V«@WJ�LW[G[IR<jIH2]²@BE\A|R<C EGA3R<jIH2J<HK¬BE`@BA³®^[G[`HTF1h2E`R<j9FDLWC&jIHTF[GE\AIHTC � � � EGA A E`¬ �^�l� ×¨@BA6]²L_¬WH � E�E �q­ jDE\C�E\CrFDfIH¥RP@3R<jIH$Zm@BADZKL�©QE`R Oa@WVÅR<jIH¥HTAIHKJ<¬WOa¬WJ<@BfDADF6C<R<L_RPHwUS � òz� � � EGA^ZK[GfDFIHTC2LW[G[ÁR<jIH¨R h�@í¾|ZK[\fDCPRPHKJ&C=Zm@B[G[GL_]^C<HTFt]^jDLWC<HTCK~²R<jDHY®DJeCPR2LWADF¦CPHTZm@BADF¦@WJ&FDHKJ2]^j^LWCPHRPJ&LWA^C<E`R<E`@BADC � Hm¯IZmHK]DR¨V«@WJBW � ` � ñ �DE � �Äì [G[vR<jDH³EGAIVs@WJ&S	L_R<EG@BA Zm@BAlR<LWEGAIHTF EGA � E\CdC<S3HTL_J&HTF@BfIR¥R<jDJ<@BfI¬BjkR<jIH û L_]^[GLWZmH9RPJ&LWADCPVs@WJ&S [GEGADclEGAD¬ Ð | LWA^F � Í | � HTï � �;�_�G� ¹ � @BA ]^L_¬WHM× � LWADF-~ÂEGA]DJeLWZmR<EGZmHW~D[`@BCPR �­ jIH V�LWZmR+R<jDL_R � Í | S	E\C<CPHTCÅLW[G[lR<jIH�R h�@í¾|ZK[GfDC<RPHKJ&CÂZm@B[\[GL_]^CPH�]^jDLWCPHTCîh�@BfD[\FdLW[`J<HTLWFDO$n²H�HTAI@BfD¬BjRP@ FDEGC<ïlfDLW[GE`VsOÉE`R³LWC9noHTEGAI¬ÉLÉ¬W@ @lF�L_]D]DJ<@�¯QE\S	L_R<E`@BA � S	L_R<jIHTS9L_R<EGZKLW[zRPJeEGZ&c � @WV¥R<jIH Ð | � Í�fIRK~V�fIJ<R<jIHKJeS3@WJ<HW~_E`VI@BAIHrCPR<fDFDEGHTC�S3@WJ<HrZKL_J<HKV�fD[G[GO&É �[Ê � Ê � �v� É �[Ê � Ë � � VhgVeÞ Ê Þ � �q���ÌË � T Ê�� Ì �[Ê � ~Ê � È � ÚÅ@BAIH	hzEG[\[ÂAI@WR<E\ZmH	R<jDL_R � L � R<jDHKJ<H9EGCª@BAIH³[`@|ZKLW[vS9Lí¯QEGS1fDS L_R ò � E LWA^F � n � R<jIHKJ<H³EGCAI@ S9Lí¯QEGS1fDS Vs@WJ9jDE`¬Bj ò GçEGA R<jIHÄFDE`J&HTZmR<E`@BA @WVªE\ADZmJ<HTLWC<EGAD¬ ò L_R³[`@�h�HTADHKJ<¬WOW~�É �[Ê � Ë � � E\C3LAIHK© HKJ¨HTA^FDEGAI¬ EGADZmJ<HTLWC&EGAI¬ÄV�fDADZmR<EG@BA-~vE � H � É �[Ê � Ë � � jDLWCÃ���{ÀR�7�³y¨���1¼ �zÓR�Ä¼Á½�¼ Vs@WJ Ê È � � C<HKHA E`¬ ���l� þ	@BAçR<jIHYADHm¯lR2]^L_¬WH � �2­ jDHKJ<HKV«@WJ&H$R<jIHYE\A|RPHK¬WJeLW[�EGA6HTï �+�;�_�G� ¹ � @BAç]^L_¬WH3×{Â��æ¿��H
�À���!dVs@WJªLW[G[Ë � ~ Ê � È � � l A³@WR<jIHKJrh�@WJ&FDCqR<jIH � Í | ~QV«@WJ�R<jIH=]DJ<HTC<HTA|R�S3@|FDHT[�~lE\Cd������Â¶�Mßð���¨Â³Vs@WJrjDE`¬Bj K LWA^F` C� E � W C� E � �³ì [`R<jI@BfI¬Bj R<j^EGCªJ<HTC<fD[GRªZKLWAÉCP@BfDADF ©BHKJ&O¦C<fDJ<]DJ&EGC<HW~oE`R$E\C¥LtFDE`J<HTZmR$Zm@BA^CPHTï|fDHTADZmH@WVrR<jIHaï|f^LWC<E ¾|[GEGADHTL_J$n²HTj^L¢©QE`@WJd@WVzR<jIH9¬WJ<@Bf^ADFÉCPR<L_RPHa@WV=Ì LWC1LtV�fDADZmR<E`@BAÉ@WV ò Î Ð � ~+jIHTADZmHaLC<E\S	EG[GL_JvJ&HTC<fD[`R�ZKLWAMn²HªVs@BfDADF³V«@WJ�R<jIH=©íLWA6FDHKJ Ø LWLW[GC0¬BLWC�]DJ<HTCPHTAlRPHTFaEGA³ZÔjDL_]DRPHKJ �_�v­ jDH=FI@BS9LWEGA@WV�FIHK®^ADE`R<EG@BAÄ@WV R<jIH3HTAlRPJ<@W]QOt@WVqR<jDE\C=S	@|FIHT[ � C� FD@BS	LWEGA¦@WVq]^jlOQC<EGZKLW[Â©íLW[\EGFDE`R O � EGCªZm@BAl©BHm¯o~ÁLWA^FR<jIHKJ&H¨EGCªLaJ<HK¬BE`@BA¦hzjDHKJ<H¨LW[GR<jI@BfI¬BjçR<jIH3Zm@BAZYPfD¬BL_RPHTCª@WVqR<jIH1HTAlRPJ<@W]QOtL_J<H3ZK[`HTL_J&[`OtFDHK®^AIHTF EGAçR<jIHS	E\ZmJ<@|ZKLWAI@BA^EGZKLW[�HTADCPHTS¨n^[`H�à_~ R<jIHM]^L_J&R<E`R<E`@BANC<fDSàÂ��æ¿��H
�À���!6Vs@WJ3R<jIHTCPH6©_LW[GfIHTC¨@WV2R<jDHtEGAlRPHTADC<E`©BH]^L_JeLWS3HKRPHKJ&C �~ AIHzZm@BfD[GFaL_J<¬BfIH2R<jDL_R � Í | EGCqAI@WR�R<jIH=Zm@WJ<J<HTZmR�ZKLWAI@BADEGZKLW[²HTADCPHTS¨n^[`H � ? | � V«@WJ�R<jDEGC CPOlC<RPHTS �l � H � @BAIHÄC&jI@BfD[GF J&L_R<jIHKJ³®I¯NR<jIHÄZm@BAZY<fI¬BL_RPHt@WV w LWADF ñ ~ R<jDHÄEGAl©BHKJ&CPHMRPHTS3]oHKJ&L_R<fIJ&H K LWADF R<jIHLWAI¬Bf^[GL_Jr©BHT[`@lZKE`R OÇWr~DJ<HTCP]oHTZmR<E`©BHT[GO �l A³@WJ&FIHKJ�RP@¨C<E\S3]^[GE`VsOdR<jDH=FDE\C<ZKfDC<C<EG@BA-~WR<jIHªS	EGZmJ<@lZKLWAI@BADEGZKLW[²HTAlRPJ<@W]QO	ÌÝEGC ]^[`@WRPRPHTFaEGA9®D¬ �Q�l�G� E� CPHKHaLW[GCP@t®^¬ �Â�l�G� @BAÝ]^L_¬WH³þ ë � LWCdLÄVsfDA^ZmR<E`@BAk@WV�R<jIH	HTAIHKJ&¬WO LWADFkR<jIHaLWAI¬BfD[GL_JdS	@BS3HTAlR<fDSNñ �
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A E`¬BfDJ<H �l� þ�G�É � w � ò � K � � ` � � � � w K � �µò K � ` � � Ì � w � òz�+��ù LWC2L9VsfDA^ZmR<E`@BA6@WV w LWA^F ò ~²hzjIHKJ<Hù E\C$LWAÉL_J<n²E`RPJ&L_J<O¦Zm@BADCPR<LWAlRHÚ K � � K � w � � ò � � Ú ò � �Dò � w � � ò � � Ú Ê � � � w � � ò � �$� � � Ò � Õ �
ú� ò � � ` � � Ï � ¹ × ¿ þ � �5E ¿ � þ � � �6­ jDH1S	HTC<j [GEGADHTC=L_J&H	L_R$Zm@BADCPR<LWAlR w @WJdZm@BA^CPR<LWAlR ò �3ì C¥Hm¯Q]oHTZmRPHTFÉ�jDLWC¨L¦C&LWFDFD[`H	]o@BEGAlRYL_R Ê � Ï � K � � ` � � C<EGADZmHOÈ £ �[Ê � �  E LWADF]È � �[Ê � � w E � C<HKHaRPHm¯QR3LWADFA E`¬ �I�l� ×Y@BAa]^L_¬WH � E�E � � ÉçjDLWC�L¨¬B[`@Wn^LW[�S	Lí¯IEGS1fDS»L_R ò�� E LWADF w Ï � ×|~Qn^fIR�@BAIH¥CPHKHTC�R<jDL_RrE`RE\C0LWAtS3@BAI@WRP@BA^EGZKLW[G[`OMEGADZmJ<HTLWC&EGAI¬1Vsf^ADZmR<E`@BAMVs@WJ2EGADZmJ&HTLWC<EGAI¬ ò LWA^F w � òz� Ï wTS � ò2� � ¹ ��­ jIHKJ<HKVs@WJ<HR<jDH	EGAlRPHK¬WJ&LW[+EGA HTï � �;�_�G� ¹ � @BAÉ]^L_¬WHa×�Â��æ¿��H
�À���!	LWADFkR<jDH � K � `�Kî� HTADCPHTS¨n^[GH¨EGC �����JÂ¶�ûßð�k�¨Â Vs@WJ� K � � ` � � �

~ AIH3ZKLWA ZK[`HTL_J&[`O¦FDEGCPR<E\AI¬BEGC<jÄR h�@M]^L_J<R<C �X~ ADH¨Vs@WJ E \ ñ i ë LWADF R<jIH3@WR<jIHKJ$h2E`R<j�ñ ^ ëI�	­ jIH¬WJ&@BfDADFkCPR<L_RPHTC¨L_Rañ w ë Zm@WJ<J<HTC<]²@BADF RP@tR<jIH	R h�@tLWCPOlS	HKRPJ&EGZ	ZK[Gf^CPRPHKJ&C¥ZKLWCPHTC � Hm¯QZmHK]^RYL_Rañ � E �h2jIHKJ<HTLWCîVs@WJ�ñ� ë R h�@ªHTïlfDLW[DC<EGÎKH�ZK[\fDCPRPHKJ&C+Zm@BS3]o@BCPH0R<jDHr¬WJ<@BfDADF3CPR<L_RPHTC �vì Rv[GL_J<¬WH5ñ ~BR<jIHr¬WJ&@BfDADFC<R<L_RPHTC2[GE\AIH$EGC0Zm@BAl©BHm¯tLWC=L3Vsf^ADZmR<E`@BA6@WVðñ ~^E � H � V +YX ZVhÏ +  E � ´2HTADZmHW~^R<jDHd@WJ&E`¬BE\AM@WV+R<jIHdFDE`© HKJ<¬WHTADZmHTCE\A � Í | EGC+J<HTS3@í©BHTF³EGA³? | � ´2@�h�HK©BHKJ¢~ @BAIH=ZKLWA9FDE`J&HTZmR<[`O¨Zm@BA^ZK[GfDFIH0VsJ<@BS ®^¬ �l�l�G� E R<jDL_R AI@d]²@BEGAlRÊ � � � w � � ñ � � EGA³R<jIH¥J<HK¬BEG@BA³h2jIHKJ<H w i E LWADFÛñ i Õ Zm@WJ<J&HTCP]²@BA^FDC�RP@	L1¬B[`@Wn^LW[�S	Lí¯IEGS1fDS»@WVÂR<jIHV�fDADZmR<EG@BAbÉ � w � ñ � K � � W � �+��� w K � � ñ K � W � � Ì � w � ñ � � V«@WJrLWAaHm¯QLWS	]^[`H2C<HKH=®^¬ �Q�l�G�W� � �q­ jDEGCqE\S3]^[GE`HTCR<j^L_R�LW[G[^R<jIHªLWCPOlS	HKRPJ&EGZ0]²fIJ<H0]^j^LWCPHTC L_J&H2@í©BHKJ&[`@|@WcBHTF³nlO9? | � l R�ZKLWAan²HªC<jI@íhzA3R<jDL_R�R<jDEGC�EGC LW[GCP@R<jDH$ZKLWCPH$Vs@WJ0R<jIH$R h�@1ZmJeE`R<EGZKLW[�J<HK¬BE`@BA^C0L_R0J<HT[GL_R<EG©BHT[`O9jDEG¬BjMHTAIHKJ<¬BE`HTC �
ì [G[oR<jIH¥Hm¯ILWS3]^[GHTC�@WVÂR<jDE\CrCPHTZmR<E`@BA6C<jI@íh·jI@íh·FIJ&LWS	L_R<E\Z=ZKLWAtn²H¥R<jIH$E\AIV«@WJeS	L_R<E`@BAM[`@BC<CrE`VÂ@BAIHC<R<fDFDE`HTC�LWAÄE\CP@B[GL_RPHTF6CPOQCPRPHTS EGAMHTA^CPHTS¨n^[`HTC�hzjIHKJ<H¥R<jDH$EGAlRPHTADC<E`©BH=©_L_J&EGL_n^[`HTC�L_J<Hd®I¯lHTF � � E Ò
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A E`¬BfIJ&H �l�G� E G | AlRPJ<@W]QO1C<fIJ<V�LWZmH2LWC Vsf^ADZmR<E`@BA	@WV'ñ � ø ò LWADF w �+­ jIH2S3HTC<ja[GEGAIH0L_J<H=L_R�Zm@BA^CPR<LWAlR_ñ@WJ w �+­ jIH�R<jDEGZecY[GE\AIHrEGCîR<jIH0]DJ&@ZY;HTZmR<E`@BA1@WV�R<jIHr¬WJ&@BfDADF3CPR<L_RPHTC � ÌkEGC+AI@WRqFIHK®²AIHTF3EGA1R<jIH6xH��
zy�� ÂRÂ¶���J<HK¬BEG@BA �
"$#Yþ ÿ (<>o)ðe1>o>o(&,2/�.0/15 )+,2/1)v4�e1>o(&,2/1>
l A6R<jDEGCzZejDL_]^RPHKJzR<jIHYJ<HTC<fD[`R<C�@WV+R<jDHdCPR<fDFIOM@WVîR<jIHYHTï|fDE\[GE`nDJ&E\fDS ]DJ&@W]²HKJ<R<EGHTCr@WV+L9CPHT[`V\¾ ¬WJ&L�©lEGR<L_R<EGAI¬CPOQCPRPHTS�EGC�]DJ&HTCPHTAlRPHTF �+­ jIH��;Hm¯QRPHTADC<EG©BHz� FDOlADLWS9EGZKLW[²ïlfDLWAlR<E`R<E`HTC�L_J<H¥R<jIHªRP@WR<LW[-HTADHKJ<¬WO³° LWA^FMR<jIHLWAI¬Bf^[GL_J¨S	@BS3HTAlR<fDS Ð � ­ jDEGCYEGC¨R<jIHa®DJ&CPR¨CPR<fDFIO h2jIHKJ<H³AD@ LWC&C<fDS3]DR<EG@BAÉEGC¨S	LWFIH6L_no@BfIR1R<jIHCP]²L_R<EGLW[�]DJ<@W]oHKJ<R<E`HTC�@WVÅR<jIHdS	LWC&C0FDEGCPRPJeE`n^fIR<E`@BA �l R$EGC$C&jI@�h2A R<jDL_R$R<jIH9Zm@BA^CPHKJ<©_L_R<E`@BAk@WV�R<jIH	LWAI¬BfD[\L_JdS3@BS3HTAlR<fDS ]^[\L¢OQC¥LtAI@BAQÃÚRPJeE`©lE\LW[ÂJ&@B[`H �~ ADH$ZKLWAt®^ADFtR<jDL_R0R<jIHTCPHYCPOlC<RPHTS	CzjDL�©BH$L³C<fIJ<]DJeEGC<EGAI¬B[GO¨JeEGZejM]²jDLWCPH$FDEGL_¬WJeLWS hzE`R<j6L³[GL_J<¬WH$®^J&CPR@WJ&FDHKJr]^jDLWCPH¥RPJ&LWA^C<E`R<E`@BAaJ<HK¬BE`@BAÄLWADFtLW[GCP@	AD@BA6RPJ&E`©QEGLW[�CPHTZm@BADF6@WJeFIHKJr]^jDLWCPH¥RPJeLWADC<E`R<E`@BA^C �ì [G[qR<jIH³]²jDLWCPH³F^EGL_¬WJ&LWS�EGCdAD@WRY@WV0]²j|OQC<EGZKLW[qJ<HT[`HK©_LWADZmHMC<EGADZmHaAIHTL_JYR<jDH³¬WJ<@Bf^ADFÝC<R<L_RPHTC3[GEGAIHR<jIHYC<S	LW[G[-HK©_L_]o@WJ&L_R<E`@BAtJeL_RPHTC2LWC<C&fDS3]DR<E`@BAtnDJ<HTL_cQC0FI@íhzA � Ò HK©BHKJ&R<jIHT[`HTC<CK~^R<jIHKJ<HdL_J<HYR h�@	ZmJ&EGR<EGZKLW[J<HK¬BEG@BADCdL_R1J<HT[GL_R<EG©BHT[`O jDE`¬Bj HTADHKJ<¬BE`HTCYhzjDEGZÔjÉZm@BfD[\F noH³@WVzLWC<RPJ<@W]^jlOlC&EGZKLW[vEGS3]o@WJ<R<LWADZmH �@A fIJ&R<jIHKJCPR<f^FDE`HTC�L_J<HdAIHKHTFDHTF6RP@

� [`@|ZKLW[GEGÎKH$S3@WJ<H¥]DJ<HTZKE\CPHT[`O9R<jDHTCPH$ZmJ&E`R<EGZKLW[�J&HK¬BE`@BADCK~
� ZejIHTZecaR<jIHTE`Jr]DJ<HTC<HTADZmH¥V«@WJ2CPOlC<RPHTS	CrhzE`R<j6[\L_J<¬WH$AQfDS¨n²HKJ�@WVÅ]^L_J<R<EGZK[`HTCT~
� CPR<fDFIO³R<jIHTE`J0Zm@WJ<J<HTC<]²@BADF^EGAI¬3S	LWC<C0F^EGCPRPJ&E`n²fIR<E`@BA �­ jIHKJ<HzEGCqAI@YjIHTL_R n^L_R<j³V«@WJ�LWCPRPJ<@W]^jlOQC<EGZKLW[DCPOQCPRPHTS � Í�fIR�E`V�@BAIH2fDC<HTCvR<jIH=ZKLWAI@BADEGZKLW[^HTADCPHTS¨n^[`HLWC0L9S	L_R<jIHTS	L_R<EGZKLW[ÁRPJ&EGZec9@BAIH$h�@BfD[\Fa[G@ @BCPHdLW[\[�R<jIH$EGAIVs@WJ&S	L_R<E`@BAML_no@BfIR
� R<jIH$LWCPOQS	S3HKRPJ&EGZ¥ZK[\fDCPRPHKJr]^jDLWC<HTCK~
� R<jIH¥®DJ&CPRr@WJeFIHKJrRPJ&LWADC<EGR<E`@BAMJ<HK¬BE`@BA-~� E ë



�R���R���a�º!H�H½�!¥!������@����ÂÆ��������� ½�!�� ���Å!

� 5 0 5 10
�

0

2

4

6

8

10

12

14

l

Fo
rb
id
de
n

X0

A E`¬BfDJ<H �l�G�W� G�?�@BAlRP@BfIJPÃ FIHTADC&E`R O ]^[`@WR³@WV
É � w � ñ � K � � W � �Ä� � w K � � ñ K � W � � Ì � w � ñ �=� ù LWC6LV�fDADZmR<EG@BA @WV w LWADFLñ ~0hzjIHKJ&H ù EGCaLWA�L_J<n^E`RPJeL_J<O�Zm@BADCPR<LWAlRHÚ K � � K � w � � ñ � � ÚsW � � W � w � � ñ � � �Ê � � � w � � ñ � �v� � � ë � ¹ � �vì CîHm¯Q]oHTZmRPHTF£É9jDLWCîL¥C<LWF^FD[`Hq]o@BEGAlRÂL_R Ê � � � K � � ñ � � C<EGA^ZmHÔÈ £ �[Ê � �  ELWA^F È � �[Ê � � w E � CPHKH RPHm¯lRtLWADF A E`¬ �0�l� ×Ý@BA�]²L_¬WH � E�E � ��­ jDH S9LWEGA�Zm@BA|RPJeE`n^fIR<E`@BA�RP@�R<jIH]²L_J<R<E`R<E`@BA³C<fDS V«@WJ�R<jIHTC<H2©_LW[GfIHTC�@WVÁR<jIHªEGAlRPHTADC<EG©BH0©_L_J&EGL_n^[`HTC Zm@BS3HTC�VsJ<@BS ]²@BEGAlR<C�[`@|ZKL_RPHTFMRP@íhrL_J&F� w � ñ � Ï ��Õ � � ¹ � � ´2HTADZmHW~QEGAa? | L_R � K � � W � � ~ ­ jIHzS9LWC<C F^EGCPRPJ&E`n²fIR<E`@BA¨EGCqZm@BS3]o@BCPHTF³nQO¨R h�@$HTïlfDLW[ ÃC&E`ÎKHYZK[Gf^CPRPHKJ&C2J<@WR<L_R<EGAI¬ahzE`R<jç[GL_J<¬WH1S3HTLWA¦HTAIHKJ<¬BE`HTCªLWADF¦LWAI¬BfD[GL_JªS3@BS3HTAlR<fDS �2­ jDE\CzEGC=EGAÄC&jDL_J<]Zm@BA^CPRPJ&LWCPRrRP@	R<jDH$]^jlOlC&EGZKLW[²C&E`R<fDL_R<E`@BADCrL_R Ê � � É EGCrAI@WRzFIHK®²AIHTF6EGAaR<jIH�xH��
zy�� ÂRÂ¶��� J<HK¬BEG@BA �
� R<jIH$ZmJ&E`R<E\ZKLW[�]²@BEGAlR �

A fIJ<R<jIHKJ&S	@WJ<HW~�V«@WJ$La]^L_J<R<E\ZKfD[GL_JªZejI@BE\ZmH¨@WV�EGAlRPHTADC<E`© H$©íL_JeEGL_n^[`HTC=R<jIH1]^L_J<R<EGR<E`@BAçC&fDS Â��Ä¿���
 À»��!¨Vs@WJC<@BS3H � S	EGZmJ<@lZKLWAI@BADEGZKLW[\[`O³FIHK®²AIHTF � ©íLW[\fIHTCr@WVÅR<jIHTCPHdEGAlRPHTADC&E`©BHTC ©íL_J&E\L_n^[`HTC �~ V0Zm@BfIJ&CPHW~+E`R5YPf^CPRYLWAó����½��Ä�¡�MyH�Ä
�½�¼N!��*�����º!����������2S	@|FIHT[ R<jDL_R1EGC$]DJ&HTCPHTAlRPHTF � l R¨S	L�O jIHT[`]ÝRP@f^ADFIHKJ&CPR<LWA^F	R<jIHª]^jlOQC<EGZKC @WV�¬B[`@Wn^f^[GL_J�ZK[\fDCPRPHKJ&C @WJ0Zm@B[G[GL_]^C&EGAI¬YS	@B[`HTZKfD[GL_JrZK[`@BfDF^CK~|n²fIR R<jDH=J&HTC<fD[`R<CC&jI@BfD[GFõn²H E\A|RPHKJ&]DJ<HKRPHTFõhzE`R<j�ZKLWfIR<E`@BA�HTCP]oHTZKEGLW[G[GO�EGAbR<jIHkZKLWCPH @WV¨CPR<L_JtVs@WJ&S	L_R<E`@BA � ì [G@WRa@WV�PEGAD¬WJ<HTFDE`HTAlR<CU�vL_J&HdS	EGC<C&EGAI¬1EGAM@WJ&FIHKJ0RP@³jDL¢© HªL9Zm@BS3]^[`HKRPH$]²EGZmR<fIJ<Hª@WVÅR<jIH$Vs@WJ&S	L_R<E`@BAM@WV+S1fD[`R<E`]²[`HC<R<L_J&CÂC<OlCPRPHTS9CÂLWADFY]^[GLWADHKR<L_J<O¥CPOlC<RPHTS	CK~_V«@WJîEGADC<R<LWADZmHqR<jIH�S	L_¬BAIHKR<E\Zv®DHT[GFau�%���ò´$&���o~R]b)�ðqð����|�Ú~@WJzR<jIH¥]DJ<HTCPHTA^ZmH¥@WVÅ© @WJ<R<EGZmHTCdu ò
	ÁñG��� � �­ jIH¥CPR<fDFIO9@WVÅC<f^ZejMCPHT[`V«ÃÚ¬WJ&L�©lEGR<L_R<EGAI¬1CPOlC<RPHTS�EGCrEGAME`R<CrEGAIV�LWADZmOçu�ð ðq��.lñ+~²ðvñ�y|�I�B� �q­ jIHKJ<H¥L_J<HL3[G@WR0@WVÂJ&HTCPHTL_J&ZÔjtFDE`J<HTZmR<EG@BADC �­ jIHªS	LWEGAah�HTL_clAIHTC&C @WVÂR<jIHªJ<HTC<fD[GR<Cq]DJ&HTCPHTAlRPHTF³EGAaR<jDE\C ZÔjDL_]DRPHKJ0EGC R<jIHª©BHKJ<O³[GEGS	E`RPHTFaAQfDS¨n²HKJ@WVz]^L_J<R<EGZK[`HTC¨R<jDL_R1Zm@BfD[GF noH6Zm@BADC<EGFIHKJ&HTF �¦­ jI@BfI¬Bj-~vEGA S	LWAlO ZKLWCPHTCK~�EGA LWCPRPJ<@W]^jlOQC<EGZKLW[qZm@BAlRPHm¯QRLW[\[ R<jDHMïlfDLW[GEGR<L_R<E`©BH9HTïlfDEG[\E`nDJ&EGf^S n²HTjDL�©QE`@WJ&C¨Zm@BfD[GF n²H6¬BEG©BHTA hzE`R<j C<S	LW[G[�AQfDS¨n²HKJY@WVz]^L_J&R<EGZK[`HTC� C<HKH¨H � ¬ � p+LWF^S	LWADL_n^jDLWA¦LWADF E`R<C=R h�@a]^L_J<R<E\ZK[`HTCªS3@|FIHT[\C=E\A uxwÅñ@¸Å���|� � � ´2@�h�HK©BHKJT~-E`V+@BADH¨hrLWAlR<CRP@¦CPR<fDFIO R<jIH9HTï|fDE\[GE`nDJ&E\fDS ]DJ&@W]²HKJ<R<EGHTC$@WVr¬BLW[GLí¯IE`HTCK~Å@BAIH³ZKLWA^AI@WRdnoH9Zm@BS3]^[GHKRPHT[`OkC<L_R<EGCP®DHTFÉhzE`R<jJ&HTC<fD[`R<Cr@Wn^R<LWEGAIHTFtVsJ<@BS ¹ E ]²L_J<R<EGZK[`HTC2S3@|FIHT[\C �1Ø @WJ<cÄEGC2EGA6]DJ&@W¬WJ<HTC<C2RP@aEGA^ZmJ<HTLWCPH$R<jIH¨AQfDS¨n²HKJ0@WV]²L_J<R<EGZK[`HTCrLWADF6LW[\CP@3RP@9CPR<fDFDO³R<jIH$C<OlCPRPHTS�EGA Ò Ã FDEGS3HTA^C<E`@BADLW[�CP]^LWZmH �
� E Õ


