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¾l:=¿S0_2N/1À1Á�¿38H2�:
Â�[3fW@ÃVWKDXL[�^`G;VWMUKÅÄT@�VgG z @BEÆAD@�EROTMiE;I�@qXÇXLVWEH@�^`G;fWdÅÄyÈZVj^ z Cef�É
cHÊlV£p�miËUÌiÍºMiE6ÎLd"I�@qCFK3c£MFOºXL@�^xVgcHVWMUKÏG;EH@B@BcÐÄyÑ�[3VWK3fjCFK
pqmUmUÌiCUÍHÍ&CFKDXÒVWK3c;G`CFKD^`@xÉyÎDCec;@�X¤fW@�CeE;K3VWK3Ó¤ÄTu z C3k�Ô�VWÎ3fW@BE�k�Õ
u�fgÎ�@BEHG�p�mim3p�ÍÖÄjOTMiE;IJcNMFO¼~ z Vj^ z CFE;@�CFfWcHM�ÊLK3MF~NK¶CecÖ^�CFc;@xÉ
ÎDCec;@�X½kUIJ@BI�MiE;diÉyÎ�CFc;@qXtkq@`×3@BI�A3fjCeERÉRÎDCFcH@�XtkqfjCFØBdLkFfWM3^BCFfRkFCFKDX
K3@qCFE;@�c;GRÉRK3@BVWÓ z Î�MUE�fW@�CFEHK3VWK3ÓlÍ�^`MUK_c;G;VWGH[3G;@�GR~(M�MeO]G z @vfW@�CiXiÉ
VWK3Ó�CFA_A3E;MLCU^ z @Bc&GHM�^`MUKD^x@BA3G�CFKDX�^`fjCFcHc;VhÙÚ^BCeG;VWMUK�fW@�CFEHK3VWK3ÓDr
Â�[3fW@`ÉyÎ�CFc;@qX&IJ@BG z M3XLc	XLVWc�^BCeE�X¯G z @(VWKDXLVWbLVjXL[DCFfFGHE�CeVgK_VgK_Ó1@`×LÉ
CeI�A3fW@BcqkDCFK�XZE;@BIJ@BI�Î�@BENMUK3fWdZCFÎ3cHG;E�Ci^`G;VWMiK3c�OTMUEHI�@�X±OTE;MiI
G z @BI¶ruNG	AD@�EROTMiE;I�CeKD^`@NGHVgIJ@UkqE;[3fW@Bc(CFE;@(GRdLA3Vj^BCFfWfWd&CFA3A_fgVW@�X
ÎLd�fgMiÓUVj^BCef|I�CeG�^ z Ä�Vyr @UrWktMiK3fWdZE;[3fW@Bc&~ z MUc;@�A_E;@�^`MiKDXLVWG;VWMiK3c
CeE;@(c�CFGHVWcRÙD@�X¯ÎLd&CFK&@`×DCeI�A3fW@�CFEH@¼CFA3A_fgVW@�XÖG;M1VWG`ÍBrPRK3c;G`CFKD^`@xÉ
ÎDCec;@�X�IJ@BG z MSXSc1@`×3A3fWVj^`VWG;fWd�IJ@BI�MiE;VWØB@�c;MiI�@�MUE&CefgfMFO¼G z @
@`×DCeI�A3fW@BcqÛ¼G z @Bd¤ÓU@BK3@�E�CFfWfWdºCqbUMiVjXÜOTMUEHI�VWK3Ó¶CeÎ3c;GHE�CU^xG;VWMUK3cqk
CeKDXZVWK3c;GH@�CUXÝVgKLbi@Bc;G�I�MUEH@1@`ÞtMUEHG&CFGNA�@BEROTMiE;IZCFKD^`@¯G;VWI�@�VgK
ÙDK�XLVWK3Ó�G z @�IJMUc;G(c;VWIJVgfjCeE�^�CFc;@�c»GHMvG z @&G`CFE;Ói@BGNMUK_@Ur
ß z @ÐGR~¼M5ADCeE�CUXSVgÓiI�c z Cqbi@,f�CeE;Ói@BfWdÇ^`MUIJA3fW@BI�@�KlG`CFEHd
cHG;E;@�K3ÓUG z cvCFK�X�~(@�CeÊlK_@Bc;cH@Bc�r&Â�[3fW@»VWKDXS[D^`G;VWMiK�c;dLc;GH@BI�cNMeOjÉ
GH@BK¸c;[D^�^`@B@�XÒVgK�VjXL@BKLG;VhOTdLVWK3Ó�cHI�CFfWfc;@BGHc&MFO z VgÓ z fWdZA3E;@�XSV�^�É
GHVgbi@ZOT@�CeG;[3EH@Bc�k&CeKDXtkN^`EH[D^`VjCFfWfWdlk(G z @Bc;@�O�@�CFGH[3E;@Bc�^BCeK6bUCFEHd

O�E;MUIà@x×_CeI�A3fW@JG;Mº@x×_CeI�A3fW@UrÐáNMF~(@BbU@BEqkNG z @Bc;@¸IJ@BG z M3XLc
^�CFK z CqbU@�G;E;Mi[3Î3fW@ºEH@�^`MiÓUK3VWØBVWK3Ó6@x×_^x@BA3G;VWMiK3c�k�MUEÜVgKÆÓU@�KLÉ
@�E�CFf	cHI�CFfWfRkLfWMF~(ÉTO�E;@�âi[3@BK�^`dZc;@�^`GHVWMUK3c&MeO�G z @�c;ADCi^`@UÛtG z VWc�Vgc
ÊLK3MF~NK�Cec	G z @Jã;c;IZCFfWflXSVgcWä`[3KD^xG;c�A3EHMUÎ3fW@BIJå&ÄRáNMUfWGH@UkUu�^HÊU@BEqk
ÕÐæMUE;GH@BEvpqmUËimUÍBr	ç_[3E;G z @BE�k�G z @�ÓU@BK3@�E�CFfhÉRG;MeÉycHAD@�^xV�Ùt^Fk(ã;c;@�ALÉ
CeE�CeG;@vCeKDX�^`MiKDâi[3@BEHå�c;@qCFE�^ z cHG;E`CFG;@�ÓUdZG z @�d�GRdLA3Vj^BCFfWfWd�@BI#É
A_fgMFd6^BCe[3c;@�c¶G z @BIèGHM£c;[LÞt@BEZOTEHMUIàG z @,ãROTE`CFÓiI�@BKLG�CeG;VWMUK
A_E;MUÎ_fg@�I�åD{CFc�VWKDXL[�^`G;VWMUK�A3EHMUÓUEH@Bc;cH@Bc�k_G z @1CeI�Mi[3KLGQMeO½X_CFG�C
fW@`O�G�OTMiE�OT[3EHG z @�E�fW@�CeE;K3VWK3ÓºXS~NVgK�XLfW@Bc�E`CFA3VjXLfWdLk¼fW@�CiXLVWK3Ó¸G;M
~NEHMUK3ÓÆXL@�^`VWc;VWMiK3c¶MiE�VWK3c;[Sé�^`VW@BKLG�c;A�@�^`VjCFfWVWØ�CeG;VWMUKêXL[_@ºG;M
fjCi^;ÊÆMFO�CiXL@�âi[DCeG;@ºcHG�CeG;VWc;GHV�^�CFf�c;[3A3A�MUEHG�rìë1KÐG z @¤MUG z @BE
z CFKDXtk�P;í(î5IJ@BG z M3XLc�CeE;@�~¼@BfWf&cH[3VWG;@�XÆGHM z CFKDXSfgVWK3Ó¤@`×LÉ
^x@BA3G;VWMiK3c�k�Î3[3G�^BCFKZÎ�@&bU@�E;dZbL[3fWK3@BE�CeÎ3fW@�G;M�VWEHE;@BfW@BbUCeKlG(O�@�CqÉ
GH[3E;@�c�r�P�O¼IZCFKLd�c;[D^ z OT@�CeG;[3EH@Bc&CFE;@¯A3E;@BcH@BKLG&VWKZG z @�@`×DCFI#É
A_fg@1XS@Bc�^`EHVWA3G;VWMUK_c�kiP;í¼îZcHdLc;G;@�I�c	~NVWfgfLÎ�@1^`MUKSOT[3c;@qX�Îld¯G z @BI
~ z @BK¶G z @Bd¸^`MUIJADCFEH@&@`×DCFIJA3fW@Bc�k�CFKDX�CU^�^`[3E�Ci^`d�I�Cqd�cH[LOjÉ
O�@BE1IZCFE;Êi@�XLfWdLrQa�K3c;[3EHA3E;VWcHVgK_ÓUfWdlk_VWK�^`fjCFcHc;VhÙÚ^BCeG;VWMUK�CFA3A3fWVj^BCïÉ
GHVWMUK3c�@�CU^ z CFA3A3EHMlCi^ zÜz CFc�Î�@B@BK�MUÎ3cH@BE;bi@�X�GHM�Mi[3G;A�@BERO�MUE;I
G z @&MiG z @BENVWKZc;MiI�@UkiÎ3[3GNK_MUG1CFfWfRkLXLMUIZCFVWK3c�r
ð¸@JÎD@BfWVW@Bbi@�G z CFG�EH[3fW@�VWKDXL[�^`G;VWMUK6CeKDX¸VWK3cHG�CFK�^`@`ÉRÎDCFcH@�X
fW@�CeE;K3VWK3Ó z CqbU@JI�[D^ z IJMUE;@�VWKº^`MiI�IJMUKZG z CeKñCZcH[3A�@BERÙ3É
^xV�CefD@x×_CeI�VWKDCeG;VWMUK&EH@BbU@qCFfWc�kLCFKDXJ^BCFK�Î�@1[_K3VhÙD@�X�VWKLG;M�C�c;VWKLÉ
ÓifW@Uk�cHVgIJA3fW@�CeKDXº^`M z @BEH@BKLG�OTE`CFI�@�~¼MiE;ÊÜOTMUE�^`fjCec;c;VhÙÚ^�CFG;VWMiK
fW@�CeE;K3VWK3Ó�k	MUK3@JG z CeG±XSE�Cq~Nc�MUKºG z @�cHG;EH@BK3ÓUG z c�MeO1@�CU^ z G;M
^xMUI�ÎDCeG1G z @�fWVWI�VWG�CeG;V�MiK3cNMFONG z @�MUG z @BEqr�ß z VWc�[3K3VhÙÚ^�CFG;VWMiK
EH@Bc;GHc1MiK�GR~(MvÊi@Bd�MUÎ3cH@BE;bUCeG;VWMUK_c�r�ë�K3@�VWc¼G z CFGNCFKJVgK_c;G�CeKD^`@
^�CFK£ÎD@ÜE;@BÓLCFE�XS@�X£CFc�C�I�Cï×3VgI�CefWf�d�cHAD@�^xV�Ùt^ZE;[3fW@�ÄTVRr @UrWk¼C
EH[3fW@�~ z Mic;@JA3E;@�^xMUKDXLVWGHVgMiK3c�CFEH@�c`CFG;VWcòÙD@�X¸ÎLd�@`×DCU^`GHfWd¸MUK3@
@x×_CeI�A3fW@�Í�r(ß z @BE;@xOTMUEH@UktK3M�cHdlKLG`CU^`GHV�^�XLVWc;GHVWKD^`G;VWMiK�K_@B@�XÜÎD@
IZCUXL@(Î�@BGR~¼@�@BK�G z @1GR~(MDrß z @Nc;@q^`MUKDX#MUÎ3cH@BE;bUCeG;VWMUK�VWc	G z CFG
EH[3fW@Bcv^BCeK¶Î�@�I�CeG�^ z @�XÜCFA3A3EHMq×3VgIZCFGH@BfWdlk3Cec»VWK3cHG�CeKD^`@BcvCeE;@
VWK�CFK&VWK3cHG�CeKD^`@`ÉRÎDCFcH@�X�^`fjCFcHc;VhÙD@BE�ÄTVRr @UrWkïC�E;[3fW@N^BCFK�I�CeG�^ z CeK
@x×_CeI�A3fW@�V�O|VWGNVWc(G z @&^`fWMUcH@Bc;G�MUK3@�GHMvVWGNCU^B^`MiE�XLVWK3Ó�GHMvcHMUIJ@
cHVWI�VWfjCFE;VWGRdiÉ;^`MUI�A3[_G;VWK3Ó�A3EHM3^`@�XL[3EH@Uk�@Bbi@BKÃVhO&G z @¶@`×DCeI�A3fW@
XSMl@�c�K3MUG	fWMUÓiVj^BCFfWfWd1c`CFG;VWcòOTdvCFfWfLMFOtG z @NE;[3fW@Uó c	A3E;@q^`MUKDXSVgGHVWMUK3cqÛ
cH@B@�ÄyÈZVj^ z CefgcHÊLV�ô�õ�öF÷�øºpqmUËiùUÍ;Í�rZu"E;[_fg@ió c�@`×3G;@�K3c;VWMUKk	fgVWÊi@
CeK¸VWK3c;G`CFKD^`@ió cqk|G z @BK¤ÎD@�^xMUI�@�c&G z @�cH@BG�MFON@`×DCFI�A_fg@�c1G z CFG
VWG(VWcNG z @�I�Mic;G�cHVWI�VWfjCFE	E;[3fW@�G;M�k3CFKDX#G z [3cNG z @BE;@¯VgcNCFfWcHMvK3M
K_@�^`@BcHc�CFEHd¸c;@BIZCFKLG;Vj^�XLVWc;GHVgK�^`G;VWMUK�Î�@BGR~¼@�@BKºCJE;[3fW@�CFK�X¶CeK
VWK3cHG�CeKD^`@Ur
ß z @�ÂNP;\_ú6CFfWÓUMiE;VWG z IûÄR?1MiI�VWK3ÓiMUc�p�mUmiüFÎDÍ�VWc»C�A_E�CU^xG;VhÉ
^�CFfRkt^`MUIJA3[3G�CeG;VWMUK�CFfWfWdv@`é�^xVg@�KlG�EH@�CFfWVWØ�CFGHVWMUKZMFO�G z Vgc�VjXL@�C_rhý
þ`ÿ �F¬q���q U����«q·��������(�U�q�¼�R�i�N���e��«�ªL���R�����e���v�BªiªU�R�F�B�H���R�� U�e�s¢



Â�P;\3ú£c;G`CFEHG;c�~NVWG z C#E;[3fW@&ÎDCec;@�G z CeG1VWc1cHVWI�A3fWd�G z @&G;E`CFVWKLÉ
VWK3Ó¤c;@BGJVgGHc;@BfhO�k�CFKDX¤ÓUE`CUXL[�CFfWfWdºÓU@�K3@BE�CefWVgØ�@BcZ@�CU^ z EH[3fW@�G;M
^`MFbi@BE�K3@BVWÓ z Î�MUEHVWK3ÓZVgK_c;G�CeKD^`@BcqkNCFc&fWMUK_Ó¶CFc�G z VWcvXSMl@�c�K3MUG
VWKD^`EH@�CFcH@&G z @&E;[3fW@�ÎDCec;@Uó cN@BEHE;MUE�E�CeG;@�MUKJG z @&ÊLK3MF~NKZ^BCFcH@Bc�r
P�OvK_MºÓU@�K3@BE�CefWVgØqCFG;VWMiK3c�CeE;@�AD@BEòOTMUEHI�@�X½k1ÂNP;\3ú9CU^`GHcÝCec�C
A3[_E;@ZVWK3c;G`CFKD^`@xÉyÎDCec;@�X fg@qCFE;K_@BE�r¸P�O&CFfWfN^BCFcH@Bc�CFEH@�Ói@BK3@BE`CFfhÉ
VWØB@�XÆCFK�XºG z @�EH@Bc;[3fWGHVgK_Óºc;@�G�MFO&EH[3fW@Bc�^`MFbU@BEHc�Cefgf�E;@BÓiVWMUK3c
MeO�G z @�VWK3c;G`CFKD^`@¯c;ADCi^`@&G z CFG z Cqbi@»K_MUK3ØB@�E;M�A_E;MUÎ�CFÎ3VWfWVWGRdlkFVWG
Ci^`G;cNCFc¼CÖA3[3E;@NEH[3fW@NVWKDXL[D^`@�E�r¼ÈÝMUE;@NÓi@BK3@BE`CFfWfWdlkeVgG	~NVWfWf3A3EHMFÉ
XL[�^`@vEH[3fW@Bc»CefWMUK3Ó�C�~NVjXL@&cHAD@q^`G;EH[3IûMeO�Ói@BK3@BE`CFfWVWGRdtÛ3c;MiI�@`É
GHVgIJ@Bc�CÒE;[3fW@�G z CeGZVgcJfWMUÓUVj^BCefWfgd¸c`CFGHVgcòÙD@�XÆÎLd£G z @�G�CeE;Ói@BG
^BCec;@�~NVgfWfiÎD@1CeA3A3fWVW@�XtkFCFKDX¯VWKvMiG z @�E�^�CFc;@�c]CeK±CeA3A3E;Mq×3VWI�CeG;@
IZCFG�^ z ~NVWfWftÎD@&[_c;@�XtrNÂ�P;\3úNó cNÎ3VjCFcqk3~ z Vj^ z VgcNVWKZ@`Þt@�^`G�VWKLÉ
GH@BE;IJ@�XLVjCFGH@¼Î�@BGR~(@B@BK�G z CFG	MeODA3[3EH@NE;[3fW@(VgK�XL[D^`@BEHc¼CFK�X&G z CFG
MeO]A3[_E;@�VgK_c;G�CeKD^`@`ÉRÎDCec;@�XÒfg@qCFE;K_@BE;cqk z Cec�ÎD@B@�K¸MUÎ3cH@BE;bi@�X�G;M
fW@�CiX¸G;M�VWI�A3EHMFbU@BIJ@BKLG;c�VWKñCi^B^`[3E`CU^`d¤VgK£C�fjCeE;ÓU@�KL[3I�Î�@BE
MeO�XLMiI�CeVgK_c(OTE;MiIÏG z @�a�Y(P1E;@�ADMic;VWG;MiE;d¤ÄyÈZ[3EHA z d¶Õ9u z C
pqmUmUüiÍBk=E;@BcH[3fWG;VWK3Ó¸VWK£c;VWÓUK3VhÙÚ^�CFKLG;fWd�ÎD@BGHG;@BEZMFbi@BE�CefgfNEH@Bc;[_fgGHc
G z CFK�@�VgG z @BEJã;ADCeE;@BKLG;å�Î_V�Cec�ÄT~NVWG z Y��DrsüUÂNa�î|ú�\ÝÄyÑ�[3VWK3fjCFK
pqmUmUÌiCUÍ�CFKDX¤Y��1n¤ÄRY(f�CeE;ÊºÕÏí=MUcH~¼@BfWf�p�mUm_p�Í�Î�@BVWK3Ó¸[3cH@�X
Cec¼EH@BA3E;@�c;@BKLG�CeG;VWbU@�c1MFO|EH[3fW@1VWKDXL[�^`G;VWMUKklCeKDX�æ�ú�í(î|\ÝÄyY(MUcHG
Õ5\3CefgØ�ÎD@BEHÓ¶pqmUmUÌiÍ¼Cec»C�EH@BA3E;@�c;@BKLG�CeG;VWbU@�MFO	P;í¼îÍBrtÂNP;\_úºVWc
XL@�c�^`EHVgÎ�@�XÜVWK�ÓiE;@�CeG;@BE�XL@BG`CFVWftVWK�G z @&K3@`×3GNc;@q^`G;VWMUKr
ß z @Ãâi[3@�c;G;VWMiK K_MF~ CeE;VWc;@Bc¤MFO�@`×DCU^xG;fWdê~ z CeG�OyCU^xG;MUEHc
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~ z @�KÃVWG�~NVWfWf1Î�@¶CeA3A3E;MiA3E;VjCeG;@�G;MñCeA3A3fWdºG z VWc�CefgÓiMUEHVgG z I
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K3@�MU[3c�A3E;@�c;@BKD^x@�MeO]G z @�GR~(MÝ^xMUI�A�MUK_@BKLG;c�k	CFK�X�K3MiG�OTE;MiI
@BVWG z @BE1MiK3@vCefgMiK3@Ur	ð¸@�~NVgfWftG z @BK¶^`MiK3c;VjXL@�E1E;[_fg@�VWKDXL[�^`G;VWMUK
CeKDX�P;í(î�VWK�GH[3E;K|kiO�MUE;I�[_f�CeG;VWK3Ó z dLADMiG z @�c;@Bc�CFc�GHMvG z @NOyCi^HÉ
GHMUE;cNG z CFG(ORCqbUMUENÂNP;\_ú¸MFbU@�E¼G z @�ã�CeG;MiI�Vj^`å&CFA3A_E;MlCi^ z k3CFKDX
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ú�Ci^ z @`×DCFI�A_fg@¯Vgc&CJbU@q^`G;MiE&MFO1CFGHG;E;VWÎ3[_G;@`ÉRbUCFfW[3@�ADCFVWEHc�ktGHMFÉ
Ói@BG z @�E»~NVWG z C�cHAD@q^`VhÙÚ^BCFGHVWMUK�MeOQG z @v^`fjCFcHc1G;M�~ z V�^ z VWGNÎD@xÉ
fWMUK_ÓUc�Û	CFGHG;EHVgÎ_[3G;@Bc�^BCeK¶Î�@�@BVWG z @BE&K3MiI�VWKDCef�ÄTcHdLI�ÎDMifgVj^BÍ�MUE
KL[3IJ@BE;Vj^FrÆú�CU^ z EH[3fW@¶^`MUK_c;VWc;GHc�MFOvC¸^`MiK�ä`[3K�^`G;VWMUK£MeO¯CeKLÉ
GH@�^`@�XL@�KlGHc±CeKDX�C#A3E;@�XSV�^xG;@�X¸^`fjCec;c�r&ú=CU^ z CeKLG;@�^`@qXL@BKLG&VWc»C
^`MiKDXLVWG;VWMiKºMUKºCÜc;VWK3ÓifW@�CFG;GHE;VWÎ3[3GH@Uk¼CeKDX�G z @BE;@�VWcvCeGvIJMUcHG
MiK3@�CFKLG;@q^`@�XL@BKLG�AD@�EvCFGHG;E;VWÎ3[_G;@Ur�Y(MiKDXLVWG;VWMiK3c1MiK¶K3MiI�VWKDCef
CeG;G;EHVWÎ3[3G;@�c1CFE;@N@qâU[�CFfWVWGRd&G;@BcHG;cNMeO|G z @(OTMiE;I32�4�57698_kU~ z @�E;@
2 4 VgcJG z @¸CFGHG;EHVgÎ_[3G;@¸CFKDX:6 8 VWcJMUK3@�MFO&VWG;cJfg@�ÓlCFf�bUCFfW[3@Bcqr
Y(MiKDXLVWG;VWMUK_c1MUKÜKl[_I�@BEHV�^�CeG;G;EHVWÎ3[3G;@�c»G`CFÊi@&G z @¯OTMiE;I�MFO]Cef�É
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^`MFbU@�E;@�XZÎLdJVgG�ÄyCeKDXJMFO	G z @&c`CFIJ@»^`fjCFcHc�Í�r
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Ä�VRr @irgkq@`×DCeI�A3fW@Bc[3c;@�X�CFcA3E;MiG;MiGRdlA�@Bc	O�MUEQ^xf�Cec;cHV�Ùt^BCFGHVgMiKDÍ|CeE;@
bLVW@B~(@�XZCFcNIZCq×3VWI�CFf�fWd�c;A�@�^`VhÙÚ^ÖE;[3fW@Bcqk3~NVWG z ^`MUKDXSVgGHVWMUK3cNMiK
CefWf�CeG;GHE;VWÎ3[3GH@Bc&CFKDX�XL@BÓi@BK3@BE`CFG;@ÜÄTA�MUVWKLG�Í�VgKLGH@BE;bUCefgc�OTMUE�KL[LÉ
IJ@BE;Vj^�CFG;GHE;VWÎ3[3GH@Bc�r(u,EH[3fW@»VWcNc`CFVjX�GHM�mon�pFôMqNCFKZ@`×DCFIJA3fW@NVhO
G z @�@`×DCFIJA3fW@¼c`CFG;VWcòÙD@Bc1CFfWf�MFO|G z @�E;[3fW@Uó cN^`MUKDXSVgGHVWMUK3cqÛ3C�E;[3fW@
VWc�c`CFVjX�G;Msr<t$u&CFK�@x×_CeI�A3fW@�VhO|VWG	VWc�G z @�K3@�CeE;@BcHGNE;[3fW@NG;M¯G z @
@x×_CeI�A3fW@&CU^�^`MUE`XLVWK3Ó�G;MJG z @vXSVgcHG�CeKD^`@�I�@BGHE;Vj^�G z CeG1~NVWfWftÎD@
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ß z @(ÂNP;\3ú�CefWÓUMUEHVWG z I6VWcc;[3IJI�CFEHVWØB@�XNVWK�ß�CFÎ3fW@NpUr	ÂNP;\_ú
cH@�CFE`^ z @Bc�OTMiE�ã;ÓiMlM3XLå�EH[3fW@Bc1VWK�C�cHAD@q^`VhÙÚ^HÉRG;MFÉRÓU@�K3@BE�Cef	OyCec z É
VWMiK|k3cHG�CFEHG;VWK3ÓJ~NVgG z C�E;[3fW@&cH@BG�G z CeG1VWcNG z @�G;E`CFVWK3VWK3Ó�c;@BG�MeO
@x×_CeI�A3fW@Bc(VWG;cH@BfhO�r¼Â�P;\3ú¤fgMLMiÊlcNCFGN@qCU^ z E;[_fg@�VWKZG;[3EHK|kLÙ�KDXLc
G z @&K3@qCFE;@�c;G1@x×_CeI�A3fW@NMeOQG z @»c`CFIJ@»^`fjCFcHcNG z CeGNVWG]XLML@Bc�K3MUG
CefWE;@�CiXLd°^xMFbU@BE�Ä�VRr @irgkG z CFG&VWcvCeGvC�XLVWc;G`CFKD^x@�ÓUE;@qCFG;@�EvG z CFK
Ø�@BE;M¤OTEHMUIàVWG�Í�k1CFKDX CFG;GH@BI�A_G;c�GHMºIJVgK_VgI�Cef�fWd�ÓU@BK3@�E�CFfWVWØB@
G z @ZE;[3fW@JG;M¶^`MFbi@BE�VgGqr�ß z @�Ói@BK3@BE`CFfWVWØ�CFGHVgMiK¸A3E;M3^`@qXL[3E;@ÜVgc
Mi[3G;fWVWK3@�XÒVWKñß�CeÎ3fW@�n3r¤P�O»G z @¶^ z CFK3Ói@Uó cv@xÞÚ@�^xG�MiKºÓifgMiÎDCFf
Ci^B^`[3E`CU^`dÜVgc�ADMic;VWG;VWbi@Uk�VgG�VWc1E;@�G�CFVWK3@qXtÛtMUG z @BEH~NVgcH@vVWG�Vgc�XLVWcRÉ
^�CFE�XS@�Xtrid�@BK3@BE`CFfWVWØ�CFGHVWMUK3cvCeE;@�CefgcHM�CU^B^`@�A3G;@�XÒVhO]G z @Bd¸CFALÉ
A�@�CeE1G;M z Cqbi@»K_Mv@`Þt@�^`G�MiK�CU^�^`[3E�Ci^`dtÛ�G z VWcNE;@wvD@�^`GHcÖC¯c;VWI#É
A_fgVj^`VWGRd�Î3VjCec�r	ß z VWcNA3EHMS^x@�XL[3EH@&VWcNE;@BA�@�CFGH@�XÜ[3KLG;VWfRkFOTMiEN@�CU^ z
EH[3fW@UkDCeG;GH@BI�A3GH@�XJÓU@BK_@BE�CefgVWØ�CeG;VWMUK#OyCFVWfWc�r
u6A�MUGH@BKLG;VjCFf�XLVhé�^`[3fWGRd&VWc	G z CeG�I�@�Cec;[3EHVWK3Ó�G z @1Ci^B^`[3E`CU^`d
MeO]CJE;[3fW@�c;@BG�MiK¶G z @vGHE�CeVgK_VgK_Ó�c;@�G&E;@�âi[3VWEH@Bc&I�CeG�^ z VWK3Ó�Cefgf
EH[3fW@Bc1~NVWG z CFfWf�G;E`CFVWK3VWK3Ó�@`×DCFI�A_fg@�c�kLCFKDXJG z Vgc(~(MU[3fjX�@�KlG`CFVWf
C z VWÓ z ^`MUIJA3[3G`CFG;VWMiKDCFfD^xMUc;GNVhO|VWG(~]Cec¼EH@BAD@qCFG;@qXLfWdÝXSMUK3@�CFc
Mi[3G;fWVWK3@�X½r¼ç_MUE;GH[3KDCeG;@BfWdLk3CFGN@�Ci^ z cHG;@BA�MUK3fWd�G z @im9x3öyuSzUôNVWK
Ci^B^`[3E`CU^`d�K3@B@qXLc�G;M�Î�@�^`MUIJA3[3G;@qXtr»ú=CU^ z @x×_CeI�A3fW@�I�@�I�É
MiE;VWØB@Bc�G z @vXLVWc;G`CFKD^x@vGHM�VgGHc1K3@qCFE;@�c;G�E;[3fW@vCeKDXJVWG;c»Cec;cHVgÓiK3@�X
^xf�Cec;cqr�ð z @�KÝC�EH[3fW@�VgcNÓi@BK3@BE`CFfWVWØB@�Xtk�CFfWftG z CFGNVWc¼K_@�^`@BcHc�CFEHd
VWcNG z @BK�GHM�I�CFG`^ z G z CFGNc;VWK3ÓifW@1E;[_fg@�CFÓlCeVWK3c;GNCFfWft@`×DCFIJA3fW@Bc�k
CeKDX£^ z @�^HÊ£V�O�VWGv~NVWK3c�CeKld¸G z CFG�VWG�XLVjX¤K3MUG�ÎD@xOTMUEH@Uk1CFK�X
~ z CFGZVWG;cZ@`Þt@�^`G�MiK6G z @�c;@¸VWc�r�æ	E;@BbLVWMU[_c;fWd£I�VWc�^`fjCec;c;VhÙD@qX
@x×_CeI�A3fW@Bc�G z CFG&CFEH@�K3MF~ ^xMUE;EH@�^`GHfgdº^xf�Cec;cHV�Ù�@�X¸CUX3XÜG;MÜG z @
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Ci^B^`[3E`CU^`dLkQCeKDXÜA3E;@BbLVWMU[_c;fWd�^`MUEHE;@�^`GHfWd°^`fjCec;c;VhÙD@qX�@`×DCFI�A_fg@�c
G z CFG�CFE;@�K3MF~ÆI�VWc`^`fjCFc;cHVhÙD@�X�cH[3Î3GHE�CU^xGNOTEHMUI�VgGqr	P�O�G z @�OTMiERÉ
IJ@BE1CFEH@»IJMUEH@1KL[3I�@�E;MU[_c¼G z CFKZG z @»fjCeG;G;@�E�k3G z @&^ z CFK3Ói@�VgK
Ci^B^`[3E`CU^`d�VWctADMic;VWG;VWbU@ikUCFKDX�G z @¼Ói@BK3@BE`CFfWVWØ�CFGHVWMUK&VWc|CU^�^`@BA3GH@�Xtr
ð6VWG z G z VWc�MUA3GHVWI�VWØ�CFGHVWMUK|k�ÂNP;\3úNó c&~(MUEHc;GòÉò^BCec;@JG;VWI�@v^xMUI�É
A3fW@`×3VWGRd z CecNÎD@B@�K�c z MF~NK�GHM�ÎD@�âi[DCUXLE`CFGHV�^�VWK�G z @1KL[3I�Î�@BE
MeOv@`×DCFIJA3fW@Bc�CeKDX£G z @¶KL[3I�Î�@BE�MFO�CFG;GHE;VWÎ3[3GH@Bc�k�~ z V�^ z VWc
^`MiI�ADCeE�CeÎ3fW@�G;M�G z CFG�MFO»^`MiI�IJMUK3fWdiÉy[_c;@�XZEH[3fW@�VWKDXL[�^`G;VWMUK
CefgÓiMUEHVgG z I�c�Äy?�MUIJVgK_ÓUMUc�p�mUmiüFÎDÍ�r(*) ���"��!,+_./� �"! #<�
uNG�AD@BEòOTMUEHI�CeKD^`@�G;VWI�@ik3^`fjCFc;cHVhÙÚ^BCFGHVWMUK�MeO�@�CU^ z GH@Bc;G�@`×DCFI�É
A3fW@&VWc�AD@BEòOTMUEHI�@�XJÎLdJÙDKDXLVWK3Ó�G z @&K3@qCFE;@�c;G�E;[3fW@&GHM�VWG�k�CFKDX
Cec;c;VWÓiK3VWK3Ó&G z @1@`×DCFIJA3fW@¼GHM&G z @1E;[_fg@ió c(^`fjCFc;cqr	ß z @»XSVgcHG�CeKD^`@
IJ@�CFcH[3E;@J[3c;@�XÒVWcvC�^`MiI�Î3VWKDCFGHVgMiK�MFO»ú�[D^`fWVjXL@�CFKºXSVgcHG�CeKD^`@
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G z CFGJGR~¼M�bUCFfW[3@�c�c z Mi[3fjXºÎ�@¶^`MiK3c;VjXL@�E;@�X c;VWI�VWfjCFE¯V�O�G z @�d
IZCFÊi@vcHVgIJVWf�CeE1^`fjCFcHcvA3EH@�XLVj^`GHVgMiK3c�k�CeKDX�XLVWc;c;VWIJVgfjCeE1VhO]G z @BVWE
A_E;@�XLVj^`GHVWMUK3c�XLVWbU@BEHÓU@Ur=ß z VWc z CFcNÎ�@B@BKZO�MU[3KDX#G;M�ÓiVgbi@�ÓUMLM3X
EH@Bc;[_fgGHc�VWKvcH@BbU@�E�CFf�XLMUIZCFVWK3c	ÄyY(Mic;G�Õ6\3CefWØBÎD@�E;Ó�pqmUmUÌiÍBr���MFÉ
GHVj^`@�G z CFGqk	VgK¸A�CFE;GHVj^`[3fjCFEqk<W#:/<?>ÐÄ�� 4 ? � 8 Í�VWc±Cefg~NCqdLc 8 VhO��5NO3r
ß z @�^`MUIJADMiK3@BKLG�XLVWcHG�CFK�^`@�O�MUE�KL[3IJ@BE;Vj^ZCFGHG;EHVgÎ_[3G;@BcÜVgc
XS@`ÙDK3@�XÜCFc�{

4PA ��B Ä��TÍ%5RQSST SSU
8 VhO�	 4 � �������� � �M4 � 	 4 � �����%����PV3WX��VZY�[�\�\�]�^_�`Xa�b W _�` Vdc VhO�� 4G" 	 4 � �����������VdY e�fhgi]�^jW.�PV_ `Xa�b W _ ` Vdc VhO�� 4G& 	 4 � ��������

Ä �lÍ� B5k _ CFK�Xl� B 4 A ÎD@BVWK3ÓÜE;@BcHAD@�^xG;VWbU@BfWd¸G z @�IZCq×3VWIv[3IÏCFK�XIJVWK3VWIv[3IÐMUÎ3cH@BE;bi@�XZbUCefg[_@Bc(OTMUE(G z @vCFGHG;E;VWÎ3[_G;@Ur
ß z @ZXLVWc;G`CFKD^`@#OTE;MiI C�IJVgcHc;VWK3ÓJKl[_I�@BEHV�^�bUCefW[3@�G;M¸CFKLd
MiG z @�EvVWc�XL@`ÙDK3@qXñCec 8 rÜP�O»CZc;dLI�Î�MUfWVj^vCeG;GHE;VWÎ3[3GH@Uó cvbUCefg[_@VWc�I�VWc;cHVWK3ÓDkVWG&VWc±Cec;c;VWÓiK3@�X¸G z @Zc;A�@�^`VjCFfNbUCefW[3@¸ã�mqå�r¶ß z Vgc
VWc�G;EH@�CFGH@�XºCec&C�fW@BÓiVWG;VWI�CeG;@�c;dLI�Î�MUfWVj^�bUCFfW[3@UktCeKDX�VWGHcvXLVWcRÉ
G`CFKD^x@�G;M�CefWfQMiG z @�E»bUCefW[3@Bc1MeO¼G z @±CeG;G;EHVWÎ3[3G;@�VWc&^`MUIJA3[3G;@qX
CeKDX¯[3c;@�X½r	ð z @BK�^`MU[_A3fW@�X&~NVWG z \nM�?�È¸kqG z VWc	VWc�C�cH@BK3c;VWÎ3fW@
A�MUfWVj^`dt{NC�I�VWc;cHVWK3ÓvbUCefW[3@�Vgc�G�CeÊU@BK�GHM�Î�@&E;Mi[3Ó z fgdJ@�âi[3VWbUCqÉ
fW@BKLGNGHM�C�ÓUVWbU@BKJADMic;cHVgÎ_fg@�bUCefg[_@1VhOQVWGNÎ�@ z CqbU@�c1c;VWIJVgfjCeE;fWd&G;M
VWGqk3CFKDXJVWKLbU@BEHc;@BfWd�VhO	VgG1XSMl@�cNK3MUGqr
ð z @BK¶GR~(M�MiE�I�MUEH@&E;[_fg@�cvCFEH@v@�âi[DCefWfgd�^`fWMic;@�G;M�C#G;@BcHG
@x×_CeI�A3fW@UkeG z @NEH[3fW@1G z CFG�~NCFc�IJMUcHGQCU^�^`[3E�CeG;@�MUK�G z @1G;E`CFVWKLÉ
VWK3ÓJc;@BG¯~NVgK_c�rv\SMÝCec�G;MZK3MUG�[3K�XL[3fWdJOyCqbUMiE1I�MiE;@&cHAD@q^`VhÙÚ^
EH[3fW@Bc�kG z @±îCFA3fjCU^x@`Éò^xMUE;EH@�^`GH@�XºCi^B^`[3E`CU^`d�VWc»[_c;@�XÒÄY��VgÎ_fg@�G;G
pqmUËioUÍB{ o

^D` `qÄY[�Í<5qpsr ���j� Äa[�Íut6pp ��� A ÄY[�Íut K ÄRüUÍ

~ z @BE;@ [ VgcºCeKLd EH[3fW@Uk K VWc¤G z @6KL[3I�Î�@BE¸MeO°^`fjCFcHc;@Bcqkp ��� A Äa[»ÍÖVgc�G z @�GHMUG�Cef�KL[3I�Î�@BE1MiE&@`×DCFIJA3fW@Bc�~¼MiK¶ÎLdl[�kpsr ���j� Äa[�Í�VWc(G z @�Kl[_I�ÎD@BE(MFO|@x×_CeI�A3fW@BcNCFIJMUK3Ó�G z MUcH@1G z CFG[9^`MUEHE;@�^`GHfWd¶^`fjCFcHc;VhÙD@BcqkQCeKDX K VWc�G z @�KL[3I�Î�@BE1MeO]^`fjCFcHc;@Bcqr
ß z @»@xÞÚ@�^xG»MeOQG z @&î|CFA_f�Ci^`@&^`MUEHE;@�^xG;VWMUK�VWcNGHMvIZCFÊU@NG z @&@BcòÉ
GHVWI�CFGH@�MFO»CÜE;[3fW@Uó c�CU^B^x[3E�Ci^`dñ^`MiKLbU@BEHÓU@ZG;M�G z @¤ã;E`CFKDXLMiI
Ói[3@BcHc;å¸bUCFfW[3@�MeOvpwv K CFc�G z @ZKL[3I�Î�@BE&MFO1@x×_CeI�A3fW@Bc¯~¼MiK
ÎLd�G z @�E;[3fW@�XL@�^`EH@�CFcH@Bc�rJß z [3c�E;[3fW@Bc�~NVWG z�z VWÓ z CeA3ADCeE;@BKLG
Ci^B^`[3E`CU^`d£CFEH@�OyCqbiMUE;@qX�MUK3fWd�V�ONG z @BdºCFfWc;M z CqbU@ z VWÓ z c;G�CïÉ
GHVWc;G;Vj^BCef�c;[_A3ADMiE;Gqk	Vyr @UrWktVhONG z CeGvCFA_ADCFEH@BKLGvCU^B^x[3E�Ci^`d¸VWc&K3MUG
cHVWI�A3fWd�G z @&EH@Bc;[_fgGNMeO¼C&cHI�CFfWf�c�CeI�A3fW@Urx�.|>L8;2�: 
¼¿3À�/18;.>
î½@Bc;VWMiK�c;GH[DXLVW@Bc�~¼@�E;@�^`MUKDXS[D^`G;@qX�[3cHVWK3Ó�Ì 8 X3CFG`CFc;@�G;c�OTE;MiIG z @»a�Y(P�E;@�ADMic;VWG;MiE;dZÄyÈÝ[3E;A z d�ÕÆu z C�p�mimUüiÍBr	\L@BbU@�E�CFf|CecRÉ
A�@�^`GHc�MeO»G z @ÝCefWÓUMUEHVWG z I�ó c�A�@BERO�MUE;IZCFKD^x@�~(@BEH@ÝCefWc;M�I�@�CïÉ
cH[3E;@qXtrèß z @ºE;@�c;[3fWG;cºCeE;@¤c z MF~NKÐVgKÐß�CFÎ3fW@ºÌ3rà\L[_AD@BEòÉ
c`^`E;VWA3GHcNVWKDXLVj^BCFGH@1cHVgÓiK3VhÙÚ^BCeKD^`@1fW@Bbi@BfWc�O�MUE(G z @�CU^B^`[_E�CU^xd�XLVhOjÉ
O�@BE;@BK�^`@Bc�Î�@BGR~¼@�@BK£c;dLc;GH@BI�cqk|[3cHVWK3Ó¶CJMUK3@xÉyG`CFVWfW@�X�ADCFVWEH@�Xzy



ß�CFÎ_fg@&Ì_{¼ÂN@�c;[3fWG;c�MFO	fg@�c;VWMUKZc;GH[DXLVW@BcqkÚCeKDXJAD@�EROTMiE;I�CeKD^`@&IJMUK3VWGHMUE;VWK3Ó�rQ\S[3AD@�E;c�^xE;VWA3G;c&XL@�K3MUGH@&c;VWÓUK_V�Ùt^BCFKD^x@&fW@BbU@BfWcq{1p�VWc 8 rsü��Zkn�VWc&p��Zk3Ì¯VWc1n3rsü��Zk���Vgc1ü��Zk3ü�VWc»p 8 �Zk3CFK�X�ù�VWc1CFÎ�MFbU@�p 8 �Zr
u�^B^`[3E`CU^`d�MeOQcH[3Î3c;dLcHG;@BI È�CFG`^ z GRdLA�@1O�E;@�âi[3@BK�^`d

?�MUI�CeVWK Â�P;\3ú P;í¼î ÂN[3fW@Bc �NM�GHVW@`ÉyÎr ��Ml}ië1K_@ �NML}UÈZ[3fWGHV ë�K3@ ÈZ[_fgGHV
u1[DXSVgMifWMUÓUd oio3r 8 oiü3rsË�� üiü3rWp ý oiù3rsn ý üiÌ3rsù pUrsù �LÌ3r 8 pirsË
u1K3K_@�CFfWVWK3Ó mio3r � mio3rso�� oio3rsoLý mio3rsnLý n��DrWp 8 r 8 oiü3rsù 8 rsní�EH@�CFcHG»^BCeKD^`@BE ùio3rso ùiü3rWp ý ùim3r 8 � ùiË3rso ý ÌiÌ3r � pUrsü üim3rWp ù_r 8Y(E;@�XSVgGNc`^`E;@�@BK3VWK3Ó ËiÌ3rsÌ Ë_pUrsÌLý ùiù3rsmLý ËiÌ3rsn�� ü_pUrsm 8 r 8 �Lù3rsm pirWp
Y z @BcHc1@BKDXSÓlCFIJ@Bc miË3rsn m_pUrsmLý m_pUrsmLý miË3r 8 ý nio3rsù 8 rWp o_pUr � 8 rsmæ	VWI�C�XLVjCFÎ�@BGH@Bc o 8 r � o 8 rsÌ�� ùiù3rsnLý o 8 rsüLý o 8 rsm 8 rWp nio3r � pirsù
ú�^ z M3^BCFE`XLVWMUÓiE�CFI ù��Drsù üim3rsnLý ùiü3rso�� ù��Drsü�� o 8 rWp 8 rWp niù3rsË Ì_r 8d�fjCFcHc o 8 rsù ùiË3rsÌ A �Lo3rsÌLý o 8 r � A o_pUrsü 8 r 8 nio3rsn pirsÌ
áN@�CeE;G1XLVWcH@�CFcH@ oim3rso oio3rsËLý ù��DrsoLý oim3rso�� ùiÌ3rWp 8 r 8 Ì��DrsË n_rWp
áN@BA�CFG;VWGHVgc oiË3rsÌ oiË3r ��� oim3rsù � oiË3rsü � üiü3rsÌ 8 rWp �LÌ3rWp pirsü
áNMiE;c;@&^`MifWV�^ Ëin3rsù oiù3rsùLý oim3r 8 ý Ë_pUrsoLý Ìim3rso 8 rsn üiü3r � ��rsù
ß z dlEHMUVjX�XSVgcH@�CFcH@ mio3rsü m��DrWp	� Ë��DrsËLý mio3rsü�� � 8 rso 8 rWp üiË3rsÌ 8 rsmPRE;VWc m��Dr 8 m��Drso�
 o_pUr 8 ý m��Dr 8 � �Lü3rsm 8 r 8 ü��Dr 8 8 rsnî|CeÎDMiE¼K3@�ÓDr Ëio3rsn m 8 rsËLý oiÌ3rsoLý Ëio3rWp�� ü_pUrsË 8 rsn �Lù3rsù pir �
ît[3K_Ó±^BCeKD^`@BE ���Drso �Ln3r 8 � niù3rsüLý ���Drsn � ËiË3rsn 8 r � m3rWp n_r �
îtVWbU@�E]XLVWcH@�CFcH@ ùin3r � ù 8 rsm�� ùin3rWp�� ùin3rsÌ�� oin3rso 8 rsn n��Dr 8 Ì_r 8Y(MUKLG�Ci^`G(fg@�K3c;@Bc oio3rsn oin3rsüLý ù��DrsËLý oiü3rsË�
 pqÌ3rsn pUrsü ËiÌ3r 8 n_rsn
î|ú�? üim3rsm üiü3rsmLý üin3rsoLý �Lm3rsoLý p �Drso �Drsü �Lo3rsÌ ÌUÌ_rsü
îtdLI�A z MUÓiE�CFA z d oiË3rso Ëin3r 8 ý o 8 rWpFý oiË3rsn�
 �Ln3rsm 8 r � üiÌ3rsm n_rsË
ÈZ[3c z E;MLMUI p 8�8 r 8 mio3rsü�� p 8�8 r 8 � mim3rsËLý o_r Ì 8 r 8 min3rsü 8 rsnæMUc;GòÉyMiAD@�E�CFGHVWbU@ ù��DrWp üim3rWpFý o 8 rsmLý ùiü3rsmLý Ìiù3rsü p�n_r n ���Drso ù_rsù
æ	E;MiI�MiG;@BEHc Ëiù3rsË m 8 rsùLý ùiË3r �3ý Ëiü3rsm�� üim3rso 8 r 8 Ìiü3rsË ��rsü
æ	E;VWIZCFE;d�G;[_I�MUE � 8 rsÌ Ì��DrsÌLý ÌiÌ3rsüLý Ìio3r 8 ý Ì��Drsn �DrWp ��pUrsù n 8 rWp\LMUfjCeE<vÚCeE;@ o_pUrsù o_pUrWp�� ùiü3rsüLý ùiË3rWpFý pqù3rso n3rsm üim3rsm n 8 r �\LMUK�CFE oio3rsm ËiÌ3rsËLý üin3rsmLý oio3rsm�� miü3rsù 8 r 8 �DrsÌ 8 rWp\LMFdLÎD@qCFK p 8�8 r 8 p 8i8 r 8 � Ëiü3rWpFý p 8�8 r 8 � pqù3rsm 8 r 8 ËiÌ3rWp 8 r 8\LA3fWVj^`@Qäx[3KD^`GHVgMiK3c miÌ3rWp Ëio3rsËLý oiü3rsmLý min3rWpFý ùio3r � 8 r 8 nim3rsm n_rsoM�MUGHVWK3Ó&E;@q^`MUE`XLc miü3rsn m��Drsù�
 ËiÌ3rsoLý m��DrsnLý o_r � 8 rWp m 8 rsÌ n_rWp
ð6VWK3@ miù3rsm miü3rWpFý ü_pUrsüLý miù3rsm�� oiË3rWp 8 r 8 n_pUrsm 8 r 8��MLMUfWMUÓid miÌ3rsm m��Drsü�� Ë_pUr 8 ý miÌ3rso�� pqo3rsü 8 r 8 Ë_pUrsm 8 rsü

GH@Bc;Gqr A ß z @(Ù�E;c;G=OTMi[3E�^`MUfW[3IJK3c�^`MUIJADCFEH@�G z @�OT[3fWfLc;dLc;GH@BI¶ó c
Ci^B^`[3E`CU^`d£Äqã�ÂNP;\_ú	ålÍ�~NVWG z G z CFG&MiÎ3G�CeVWK3@�XÜ[3c;VWK3Ó�fW@BcHVWMUK3@�X
bi@BE;cHVgMiK3c�{¯G z @�P;í(î6^`MiI�A�MUK3@�KlG�CFfWMUK_@�Äqã;P;í(îtålÍ�ktG z @�E;[3fW@
VWKDXL[�^`G;VWMUKÆ^`MUIJADMiK3@BKLG�CefgMiK3@¸Äqã�ÂN[_fg@�c;ålÍ�k1CFK�X6XLVWc�CeÎ3fWVgK_Ó
G z @1GHVg@xÉyÎ3EH@�CFÊLVWK3Ó�A3EHMS^x@�XL[3EH@vÄqão��M»GHVW@`ÉyÎr åLÍBrß z @NfjCFcHG|O�MU[3E
^`MifW[3I�K3c&Cefgf=E;@`OT@�EvGHM�G z @#OT[3fWf�ÂNP;\3úÆcHdLc;G;@�I¶k	CFKDX�c z MF~&k
EH@Bc;A�@�^`GHVgbi@BfWdt{�G z @NAD@BE`^`@BKLG�CeÓU@�MFODGH@Bc;GN^BCFcH@Bc�G z CFG�~(@BEH@NK3MUG
IZCFG�^ z @qXZÎLdÝCeKLd�E;[_fg@ikDÎ_[3G z CiX�C�cHVWK3ÓUfW@v^`fWMic;@BcHG»EH[3fW@Uk�MUE
OTMiEN~ z Vj^ z CFfWf�@�âi[DCFfWfWd�^`fWMUcH@�E;[3fW@BcN~(@BE;@¯MFOQG z @�c�CeI�@1^`fjCFcHc
Äqão�NML}Uë�K3@BåLÍBÛ_G z @�A�@BE�^`@�KlG`CFÓi@&K3MUGNIZCFG`^ z @�X�ÎLd�CFKLd�EH[3fW@Uk
CeKDX�OTMiEv~ z V�^ z G z @BEH@Z~¼@BEH@Z@�âi[DCFfWfWd°^xfgMic;@JE;[3fW@Bc�MFO�I�MUEH@
G z CFK�MiK3@v^`fjCec;c&Äqão��Ml}UÈÝ[3fWG;VWålÍ�Û3G z @&AD@�E�^`@BKLG`CFÓU@�I�CeG�^ z @�X
ÎLd¸MUK_fgd�MUK_@�E;[_fg@ik	MUE�E;[3fW@Bc�MFO�MUK3fWd�MUK3@�^`fjCec;cZÄ�ã`ë�K3@BålÍ�Û

� �ï���U�`�q·|�����B���;�Z�B�B�R�q·|�R�i�&�q�ï�x�������R��¡U�`�R�`�R�����U��´��U�`�R�U�`�
�	�R�U��µ �¼���`�` U�;����«¯��������	��	���R�L�B���R�l������®Ú�R�i�(���������q�U�`¡J�R«F�R�R���
¥T���U¡Z�U�q���R i�R�N¡F���3�`�R���F��®j�R�q�ê�������Z�;���R�i�`�1¡F���R�`�`�����q�l¨H·��&�q�U�H¢
�;�x�s���`¡ñ�R�`�R�������R�U����ªUªi�R��ªi���g�B�R�Ü�;�U�����`��¥j�;���R�U�`���R�l���º����´	�B¢
�;�x�s���`¡��q�U�B¨H©

CeKDX�G z @1A�@BE�^`@�KlG`CFÓi@»IZCFG`^ z @�X�ÎLdvEH[3fW@Bc¼MeO|I�MiE;@(G z CeK�MUK3@
^xf�Cec;c�Ä�ã`ÈZ[3fWG;VWålÍ�rtß z @BcH@�MUÎ3cH@BE;bUCeG;VWMUK3c(CFVjX&VWK�VWKLG;@BEHA3E;@�G;VWK3Ó
G z @&fW@BcHVgMiK�cHG;[DXLdZEH@Bc;[3fWGHc�r
ß z @�c;@NE;@�c;[3fWG;cNCFEH@¼IJMUEH@�@�CFcHVWfgd¯[3KDXL@BEHc;GHMlM3X�ÎLd&cH[3I�IZCqÉ
EHVWØBVWK3ÓvG z @BI�VWK�C�OT@�~ ^`MiI�ADCeE�CeG;VWbU@(I�@�Cec;[3EH@Bc�r	ß z @Bc;@vCeE;@
c z MF~NK�VgKZß�CFÎ_fg@Z�Dr�ß z @�ÙDEHc;G�fWVgK_@&c z MF~Nc�G z @vKL[3I�Î�@BENMeO
XSMUI�CeVWK3c	VgK�~ z V�^ z Â�P;\3ú¸CU^ z VW@Bbi@�X z VWÓ z @BE¼Ci^B^`[3E`CU^`d�G z CFK
G z @¶^`MiE;EH@Bc;A�MUKDXSVgK_Óºc;dLcHG;@BI�k¼bLcqr6G z @�KL[3I�Î�@BE�VWK£~ z Vj^ z
G z @�E;@Bbi@BE;cH@ z CFA3A�@BK3@qXtr&ß z @¯c;@�^`MiKDX�fWVWK3@v^`MiK3c;VjXL@BEHc�MUK3fWd
G z MUcH@±XSMUI�CeVWK3c¼VWKZ~ z Vj^ z G z @vMiÎ3c;@BEHbU@�X�XLVhÞt@BE;@BK�^`@vVWc�c;VWÓFÉ
K_V�Ùt^BCFKLG1CFG(G z @Öü��5fW@BbU@�ftMUENfWMF~¼@�E�rß z @�G z VWE�XJfWVWK3@1c z MF~Nc
G z @�ÓifgMiÎDCFfNcHVWÓUK3VhÙÚ^BCeKD^`@ZfW@BbU@�fgcJMUÎ3G`CFVWK3@�X¤ÎLdñCeA3A3fWdLVWK3Ó°C
ð Vgfj^`Mq×3MiK�cHVWÓUK3@�XlÉyE`CFK3ÊLc�G;@BcHG�Äy?�@@dÖE;MLMUG�p�miËUùiÍ(G;MZG z @�Ì 8Ci^B^`[3E`CU^`d£XLVhÞÚ@�E;@BKD^x@Bc�MiÎ3c;@BEHbU@�X½r¸ß z @�Cqbi@BE�CeÓU@�Ci^B^`[3E`CU^`d
Ci^`E;Mic;cZCFfWf1XLMUIZCFVWK3c&VWc�C�IJ@�CFcH[3E;@ZMFO&XL@BÎDCeG�CeÎ3fW@�cHVWÓUK3VhÙ3É
^�CFKD^`@ikNÎ3[3G�VWGvVWc�MFO�G;@BK¤E;@BA�MUEHG;@�Xtk�CFKDX¤VWcvc z MF~NK£MUK¤G z @
fjCec;GNfWVWK3@Ur
ß z @ÜÙDEHc;G�cHAD@�^xV�Ùt^ºâi[3@BcHG;VWMUK,CUX3XSE;@BcHc;@�X ~]Cec�~ z @BG z @�E



ß�CeÎ3fW@_��{�\L[3I�IZCFEHd&MFO	fg@�c;VWMUKJc;G;[�XLdZE;@BcH[3fWG;c�r
ÈZ@�Cec;[3EH@ Â�P;\3ú P;í(î ÂN[3fW@Bc �NM�G�r ÉRÎ|r
�NM�r|~NVWK3c É n3pxÉòË niüqÉa� n 8 ÉY��NM�r|cHVgÓ�r	~NVWK3c É p�ùïÉòo n��FÉ;n p�üïÉòÌ
ð6VWfj^`Mq×3MUK�G;@�c;G É 8 rsü�� 8 rWp � 8 rsn��u1bi@BE�CeÓU@ oUm_r o oiË3rWp ùUo_r m oim3r 8
G z @BE;@�VWc�CeKld¤ÓlCeVgK¤VWK6G z @ÜE;[3fW@ZVWKDXL[D^`GHVWMUK6A3EHM3^`@Bc;c�Ä�Vyr @UrWk
~ z @�G z @BEZÂNP;\3ú,^xMUK3cHG;VWG;[3GH@Bc�CFK¤VWI�A3EHMFbU@BIJ@BKLG1MFbU@�EvA3[_E;@
VWK3cHG�CFK�^`@`ÉRÎDCFcH@�X6fW@�CeE;K3VWK3ÓLÍBrÆß z @6ãHP;í¼î½åº^`MUfW[3IJKºVWK6ß�CqÉ
Î3fW@¸Ì¸EH@BADMiE;GHc�G z @¸CU^B^`[_E�CU^xVg@�c�MUÎ3G`CFVWK3@�X Îld£G z @¶VWK3VWGHV�CefRk
[3K_ÓU@BK3@�E�CFfWVWØB@�XÝVgK_c;G�CeKD^`@�c;@�G�kDCeKDX�c z MF~NcNG z CFGNÓU@�K3@BE�CefWVgØqCqÉ
GHVgMiK�MFOTGH@BK�A3EHMSXS[D^`@BcNcHVgÓiK3VhÙÚ^BCeKlG=ÓlCFVWK3c=VgK�Ci^B^`[3E`CU^`dLki~ z VWfg@
cH@BfjXLMUI z CqbLVWK3Ó±C¯K3@BÓLCFGHVgbi@�@`ÞÚ@q^`G�r
ß z @1^`MiKLbU@BEHc;@»âi[3@�c;G;VWMiK�Vgc=~ z @BG z @BE¼G z @NVWK3c;G`CFKD^x@`ÉyÎ�CFc;@qX
^`MiI�A�MUK3@�KlG	VWc�EH@�CFfWfWd&K3@�^x@Bc;c`CFE;dLr¼\SVgIJA3fWd»Cec;c;VWÓiK3VWK3Ó�@`×DCFI�É
A3fW@Bc(K3MiG]^`MFbi@BE;@qX�ÎLd�CFKLd�E;[3fW@NG;M�C&XL@xOyCF[3fWG¼^xf�Cec;cqk3CFc¼XLMiK3@
VWKÆI�MUcHG�E;[3fW@�VWKDXL[D^`GHVWMUKÆc;dLc;GH@BI�cqk1IJVgÓ z GvÎ�@¸c;[Lé�^xVg@�KlGqr
ß z @¸ã`ÂN[3fW@BcHå�^`MifW[3I�KZVWK�ß�CFÎ3fW@vÌJc z MF~Nc�G z @�E;@BcH[3fWG;c&MiÎLÉ
G`CFVWK3@�XÜ[3c;VWK3ÓJG z VWc�ADMifgVj^`dLkDCeKDX�^`MUKLÙ�E;I�c�G z @�VWI�A�MUEHG�CFK�^`@
MeO¼ã;K3@qCFE;@�c;GRÉRE;[_fg@�åv^`fjCFcHc;VhÙÚ^BCeG;VWMUK&VWK�ÂNP;\3ú�r�ß z @¼cH[3I,MFODG z @
ã9�NMUå�^`MifW[3I�K3c�VWK¶G z @�E;VWÓ z G z Cef�O(MFONß�CeÎ3fW@±ÌJVWc�G z @�A�@BEòÉ
^`@�KlG`CFÓi@1MFO�G;@BcHG]^BCec;@Bc(CFc;cHVWÓUK3@�X�GHM�G z @1XL@xOyCF[3fWG�^`fjCFcHc�r	ß z VWc
VWcNMFO�G;@BKZbU@�E;d z VgÓ z kLG z @&I�MiE;@1cHM�ÎD@q^BCF[3cH@vÂNP;\_úºGH@BKDXLc�G;M
A3EHM3XL[D^`@�E;[_fg@�c¼G z CFG¼CeE;@�I�MUEH@¼cHAD@q^`VhÙÚ^�G z CeK�G z Mic;@�MU[3GHA3[3G
ÎLd�ÓU@BK3@�E�CFfhÉRG;MeÉycHAD@�^xV�Ùt^NVWKDXL[D^x@BE;cqr	ß z @N[3c;@NMeOÚK_@�CFEH@Bc;GòÉyEH[3fW@
VWcNG z [3cN@�c;c;@�KlGHVjCFfRrj��MUG;@�G z CFG(G z @¯E;@BcH[3fWG;c1EH@BA�MUE;GH@�XZVWK�G z @
ã`ÂN[3fW@BcHå1^`MUfW[3IJK»CFEH@	OTMiEQCFA_A3fWdlVWK3Ó(G z @¼XL@`OyCe[3fWGtE;[3fW@¼XS[3E;VWK3Ó
Î�MUG z fg@qCFE;K_VgK_Ó»CFK�Xv^`fjCec;c;VhÙÚ^�CFG;VWMiK|ÛUCFA_A3fWdlVWK3ÓNVWG	@`×D^`fW[3cHVgbi@BfWd
XL[_E;VWK3Óº^`fjCFcHc;VhÙÚ^BCeG;VWMUK¤A3E;M3XL[�^`@�X£MiK3fWdºC�c;fWVWÓ z GvVWIJA3E;MFbi@`É
IJ@BKLG�r
u1K_MUG z @BE	VgIJADMiE;G`CFKLGÚ^xMUI�A�MUK_@BKLGtMFOÚÂ�P;\3úJ~ z MUcH@¼[3GHVWfgVWGRd
K3@�@�XLc�G;MZÎ�@�XL@BGH@BE;IJVgK_@�X�VWc&G z @�^xMUK/vDVj^`G¯E;@BcHMUfW[3G;VWMiK¶A�MUfhÉ
Vj^`dLkU~ z V�^ z VWK±Â�P;\3ú¸^`MUK_c;VWc;GHc¼MeOÚfW@BGHG;VWK3Ó�G z @NGHVW@�X�E;[3fW@N~NVWG z
G z @ z VWÓ z @BcHG1î|CeA3fjCU^`@�CU^B^`[_E�CU^xd�~NVWK|rß z VWc(~]Cec]^`MiI�ADCeE;@�X
~NVWG z cHVWI�A3fWd�fW@BGHG;VWK3ÓZG z @�I�MUcHG�OTE;@�âi[3@�KlG�^`fjCFc;c¯~NVgK¤Ä�ã9�NM
GHVg@xÉyÎ|r å¸^`MUfW[3IJK¶VWK¸ß�CFÎ_fg@�ÌiÍBrÜß z @Zc;[3I�MFO�G z @¤ã�ÈZ[_fgGHVWå
^`MifW[3I�K3cNVWK�G z @�E;VWÓ z G z CFfhO�MFO¼ß�CFÎ_fg@&Ì#Vgc�G z @�A�@BE�^`@�KlG`CFÓi@
MeO»^BCFcH@Bcv~ z @BE;@JG;VW@`ÉRÎ3E;@�CeÊLVgK_Ó�VWc&K3@�^`@�c;c�CeE;dLrZß z VWc&VWc&GRdLALÉ
Vj^BCefgfWdZc;IZCFfWfRkDCeKDXZG z @�VgK�^`E;@�Cec;@�VWK¸CU^B^`[_E�CU^xd°CïÞÚMiE�XL@�XÜÎLd
Â�P;\3úNó cv^`MiK/vDVj^`G�E;@BcHMUfW[3G;VWMiK¸c;G;E`CFGH@BÓUd�VWcv^`MUEHE;@BcHADMiKDXLVWK3Óifgd
cHI�CFfWf�Ä 8 rso�� MUK6CqbU@�E�CFÓi@Uk(OTMiE�Cefgf�X3CFG`CFcH@BG;c`ÍBr5áNMF~(@BbU@BEqkG z VWc�VWKD^`EH@�CFcH@�VWc�^`MUK3cHVWc;G;@�KlGHfWdñA_E;M3XL[D^`@qXtk1CFc�@�blVWKD^x@�X£ÎLd
G z @�OyCU^xG»G z CFG�ÂNP;\3ú VWc1IJMUE;@�CU^B^`[_E�CFGH@�G z CeK¶VWGHc»fW@BcHVWMUK3@�X
bi@BE;cHVgMiKZ~NVgG z C 8 r n��Ðc;VWÓUK3VhÙÚ^�CFKD^`@�ÎLd�G z @�ð6VWfj^`Mq×3MUK�G;@�c;G�rß�CFÊi@BK£G;MUÓi@BG z @BE�k�G z @Üfg@�c;VWMUK£c;GH[DXLVW@BcZc z MF~ÇG z CFGJ@�CU^ z
MeO�Â�P;\3úNó c&^`MUIJADMiK3@BKLG;c�Vgc�@BcHc;@BKLGHV�Cef�G;MZVWG;c�A�@BERO�MUE;IZCFKD^x@Uk
CeKDXZG z CFG1VWG�Vgc�G z @�VgE�^`MUI�Î_VgK�CFG;VWMiK�VgKÜMUK3@&cHdLc;G;@�IûG z CFG1VWc
EH@Bc;A�MUK3cHVWÎ3fW@&OTMiENG z @¯@`×D^`@BfWfW@BKLG1E;@�c;[3fWG;c�MiÎ3G�CeVgK_@�XJÎldZÂNP;\3ú
pNt �����ö � pNt � MiG z @�E1CFA3A3EHMlCi^ z @Bc�r

�¤¾1
 ���	>G�£À_�H.6¾L:1/�À1Á�¿38;2�:
ë�[3E z dLADMiG z @BcHVWc�VWc�G z CeG�Â�P;\3úNó c�CUXLbUCeKLG�CFÓi@ZE;@BfjCFGHVWbU@ZG;M
ã`XLVWblVjXL@�CeKDXº^xMUKDâi[3@BEHå¶EH[3fW@�VWKDXL[�^`G;VWMUK£CFfWÓUMiE;VWG z I�c1VWc�CFG
fW@�Cec;GNVWK�ADCFEHG]XS[3@�G;M�VgGHc¼ÓiE;@�CeG;@BE1CeÎ3VWfWVgGRd¯G;M�V�XS@BKLG;VhOTd�c;I�CefWf
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RISE
C4.5RULES

çVWÓU[_E;@vpi{|u�^B^`[3E`CU^`dZCFc¼CÖOT[3K�^`G;VWMUK�MeOQ^`MUK�^`@BA3GNcHAD@�^xV�Ùt^`VWGRd
Ä`p�ù¯OT@qCFG;[_E;@Bc`ÍBr

EH@BÓUVWMiK3c�VWKvG z @NVWK3c;G`CFKD^x@1c;A�CU^`@¯ÄTVRr @UrWk�EH@BÓUVWMiK3c�G z CFG¼CeE;@NE;@�ALÉ
EH@Bc;@�KlGH@�X£ÎLd�OT@B~9@`×DCFI�A_fg@�c&VWK¸G z @ZG;E`CFVWK3VWK3Ó�cH@BG�Í�r¸ß z [3c
Â�P;\3ú�c z MU[3fjX¯ÎD@NIJMUE;@NCU^�^`[3E�CeG;@NG z CFK�CJã�XSVgbLVjXL@NCFKDX�^`MiKLÉ
âi[3@�E;å6CFfWÓUMiE;VWG z I ~ z @BK6G z @�G�CFEHÓU@BGZ^`MUK�^`@BA3GHc¶CFEH@ZOyCFVWEHfgd
GHMºbi@BE;d6cHAD@q^`VhÙÚ^Fk�~NVWG z G z @°CiXLbUCFKLG�CeÓU@ZVWKD^`EH@�CFcHVgK_Óñ~NVWG z
cHAD@q^`VhÙÚ^`VWGRdlrZß z [3c¯G z @JVgK�XL@BA�@BKDXL@BKLG�bUCFEHV�CeÎ3fW@vMeO]VWKLG;@�E;@BcHG
VWc�G z @�c;A�@�^`VhÙÚ^`VWGRd�MFO¼G z @�G�CeE;ÓU@�GÖ^xMUKD^`@�A3GvXL@Bc`^`E;VWA3GHVWMUK|r�u
ÓiMLMSXÒMUA�@BE�CeG;VWMUK�CFfNI�@qCFc;[_E;@�MeO1VWGvVWc�G z @�CqbU@�E�CFÓi@�fW@BK3ÓiG z
MeO1G z @JE;[3fW@Bc�^`MiI�A3EHVgcHVWK3Ó�G z @�^`MiE;EH@�^`G�XL@Bc`^`E;VWA3GHVWMUK|{�EH[3fW@Bc
~NVWG z IJMUEH@�^`MUKDXSVgGHVWMUK3c�VWI�A_fgd�C�I�MUEH@�c;A�@�^`VhÙÚ^�^`MUK�^`@BA3Gqr
ß z @»XL@BA�@BKDXS@BKLGNbUCFE;VjCeÎ3fW@Bc�CFE;@�G z @�MU[3GòÉyMeOjÉRc�CFIJA3fW@¼CU^�^`[3E�CïÉ
^xVg@�cNMFO�Â�P;\3ú¸CFK�X�MFO�C�ã`XLVWbLV�XS@1CFKDXJ^`MUKDâi[3@�E;å�CFfWÓiMUE;VWG z I¶Û
Y���rsüUÂNa1îú�\¤ÄyÑ�[3VWK3fjCeK6p�mUmiÌUCiÍ�~]Cecv[_c;@�X£CFc�G z @�fjCeG;G;@�E�r
Y(MiKD^`@BA_G;c�XL@`Ù�K3@�X£CFc�í�MLMifg@qCFK¸O�[3KD^`GHVgMiK3c�VgKºXSVgcWä`[3KD^xG;VWbU@
K_MUE;IZCFf½OTMUEHIÇ~(@BE;@�[_c;@�X�CFc�G�CeE;Ói@BG;cqr�ß z @±X_CFG�Cec;@BGHc&~(@BE;@
^xMUI�A�MUcH@�XJMFONp 8i8 @x×_CeI�A3fW@BcNXL@Bc`^`E;VWÎ�@�XÜÎld�p�ù�CFGHG;E;VWÎ3[_G;@Bcqrß z @1CqbU@BE`CFÓU@(KL[3I�Î�@BE	MFOtfgVWGH@BE�Cefgc K VWK�@�CU^ z XLVWcWä`[3KD^`G(^`MUI#É
A_E;VWc;VWK3Ó&G z @»^xMUKD^`@�A3G¼~NCFc=bUCFE;VW@�X¯O�E;MUI�pNG;MJp�ù3rß z @NKL[3I#É
Î�@BE�MeO»XLVWcgä`[3K�^`G;c�~]CecvcH@BG�G;M¸ÈZVWK	�ïn C W ýBk(nUü�
LrZß z VWc±CeGRÉGH@BI�A_G;c1GHM�ÊU@B@�A�G z @ÖOTE�Ci^`G;VWMUKÜMFO�G z @¯VgK_c;G�CeKD^`@&cHADCU^x@±^`MFbiÉ
@�E;@�XÜÎLd�G z @v^xMUKD^`@�A3G�E;MU[_Ó z fWd�^`MiK3c;G`CFKLG�k_[3AZG;M�G z @&ADMiVWKlG
~ z @BE;@&VWGN~(MU[3fjX#E;@�âi[3VWE;@¯I�MUEH@1EH[3fW@Bc1G z CFK�^`Mi[3fjX�A�MUcHc;VWÎ3fWd
Î�@�fW@�CeE;K3@�X½r6ú�âi[DCFfNKL[3I�Î�@BE;c�MFO&A�MUcHVgGHVWbU@�CeKDX¤K3@BÓLCFG;VWbi@
@x×_CeI�A3fW@Bc~¼@�E;@(VgK�^`fW[DXL@�X¯VWK&G z @NX3CeG�CFcH@BG�kLCFK�X�ADMic;VWG;VWbi@�@`×LÉ
CeI�A3fW@Bc�~¼@�E;@�XLVWblVjXL@qXZ@BbU@�K3fWd¶CFIJMUK3Ó�XLVWcgä`[_KD^`G;cqr&PRK�@�CU^ z
EH[3K�C&XLVhÞt@BE;@�KlG(G�CeE;Ói@BG¼^`MiKD^`@BA3G(~NCFc�[3cH@�XtkLÓi@BK3@BE`CFG;VWK3Ó¯G z @
XSVgcWä`[3KD^xG;c&CFG�E�CeKDXLMiI¶kL~NVWG z fW@BK_ÓUG z ÓUVWbi@BKZÎld�C�Î3VWK3MiI�VjCFf
XSVgcHG;EHVgÎ_[3G;VWMUK�~NVWG z I�@qCFK K CFKDX#bUCFE;VjCeKD^`@ K Ä`pGI Cý � ÍBÛiG z VWcVWc�MUÎ3G`CFVWK3@�XÒÎLd¸VgK�^`fW[DXLVWK3Ó�@�Ci^ z OT@�CeG;[3EH@ZVgK¤G z @ZXLVWcgä`[_KD^`G
~NVWG z A3E;MiÎDCFÎ3VWfWVWGRd Cý � rÅßN~¼@�KlGRd,EH[3K3c�~(@BEH@ñ^`MiKDXL[D^`GH@�Xtk~NVWG z GR~(MFÉRG z VWE`XLc�MFO¼G z @�X3CFG`CJ[3c;@�XÜO�MUE�G;E`CFVWK3VWK3Ó�CeKDXÜG z @
EH@BI�CeVWKDXL@BE(OTMiE¼GH@Bc;GHVWK3ÓDr
ß z @ÜE;@BcH[3fWG;c�CFEH@�c z MF~NK£ÓiE�CFA z Vj^BCFfWfWd¸VWKÃçVgÓ�rNpUrÆß z @
IJMUcHGNc�CFfWVW@BKLG»Cec;A�@�^`G&VWc�G z @�fjCFE;Ói@vXLVhÞt@BE;@BK�^`@�VWK¶XLVhé�^`[3fWGRd
Î�@BGR~(@B@BK¤c z MiE;GvCeKDX�fWMiK3Ó�EH[3fW@Bc�OTMiE»Î�MUG z fW@�CeE;K3@�E;c�rJY(MUKLÉ
^x@BA3G;c�~NVWG z bU@BEHd�O�@B~êÄRCFA3A_E;Mq×|rNG z E;@B@�MUENfW@BcHc�Í�^`MUK�XLVWG;VWMUK3c



50

55

60

65

70

75

80

85

90

95

100

0 5 10 15 20 25 30 35

A
cc

ur
ac

y 
(%

)

No. conditions

RISE
C4.5RULES

çVWÓU[3EH@»n_{|u�^B^`[3E`CU^`dZCFcNC�OT[3KD^xG;VWMUK�MeOQ^`MUKD^x@BA3GNc;A�@�^`VhÙÚ^xVgGRd
ÄRÌUn¯OT@�CeG;[3EH@Bc�Í�r

A�@BE�EH[3fW@1CFE;@(c;M�cHVgIJA3fW@�G z CFG	ÎDMiG z ÂNP;\3ú�CFK�XvY���r üiÂNa1îú�\
CeE;@»CeÎ3fW@1GHM&fW@�CFEHK�G z @BI9@�CFcHVgfWdLr|PRK�cH@BADCeE�CFGH@�@`×3AD@BEHVWI�@BKLG;cqk
^`MiE;EH[3A3G;VWK3Ó�G z @»X3CeG�C�~NVWG z p 8 �5CFK�X�n 8 � K3MUVWcH@»XL@BÓiE�CiXL@�XG z @�A�@BERO�MUE;IZCFKD^x@vMeO]G z @�GR~(M�CFfWÓUMiE;VWG z IJcN@�âi[DCFfWfWdLk|CFÓLCFVWK
ÓiVgbLVWK3Ó&K_MvCUXLbUCeKLG�CFÓi@NG;MvY���rsüUÂNa1îú�\trFuNG(G z @1MUG z @BEN@BK�Xtk
z MF~(@Bbi@BE�kLÂNP;\3ú z CFc¼C�^`fW@�CeE¼CUXLbUCeKLG�CFÓi@�O�MUE�^`MUK�^`@BA3GHc¼~NVWG z
pqn�MUE(I�MUEH@»^`MiKDXLVWG;VWMiK3cNAD@�ENE;[3fW@UÛ�CFfWfÚXSV�Þt@BEH@BKD^`@Bc z @�E;@vCeE;@
cHVgÓiK3VhÙÚ^BCeKlG&CeG»G z @�ü���fW@Bbi@Bf�[3cHVWK3Ó�C�MiK3@`ÉRG�CeVgfW@�XÜADCeVgEH@�X y
GH@Bc;Gqr 

ß z @�c;fWVWÓ z G1[_Al~NCFE`XZG;EH@BKDXÜVWK¶Y��DrsüUÂNa�î|ú�\½ó c�^`[3EHbU@¯OTMUEK " p 8 ~NCFc(VWKLbU@BcHG;VWÓlCeG;@�XJÎLd�E;@BA�@�CeG;VWK3Ó�G z @1@`×3A�@BE;VWI�@�KlGHc~NVWG z Ìin¸CFG;GHE;VWÎ3[3GH@Bc�k�� 8i8 @`×DCFI�A_fg@�c�k¼C�IZCq×3VWIv[_IûMFO&ü 8EH[3fW@Bc6CFKDX K 5 p ? r�rqr ? Ìin3r ß z @ÃEH@Bc;[3fWGHc CeE;@Æc z MF~NKVWK,ç|VWÓ�r]n_rÏY��DrsüUÂNa�î|ú�\tó c�fjCFÓ£VWKD^`EH@�CFcH@Bc�k¯Î3[3GZG z @¸[3ALÉ
~NCFE`XºGHE;@BK�XºVWc�I�CeVgKLG`CFVWK3@�XtÛ	MiKºVWK3cHAD@�^xG;VWMUK£MFO�G z @ZEH[3fW@Bc
Y���r üiÂNa1îú�\&A_E;M3XL[D^`@�c�kLG z Vgc=Vgc=E;@Bbi@�CFfW@�X�GHM&ÎD@1XS[3@NG;M&G z @
OyCi^`GNG z CFG�k�CFcNG z @&^`MUKD^x@BA3G1EH[3fW@Bc1Î�@�^`MiI�@�I�MUEH@»CeKDXJI�MUEH@
cHAD@�^xV�Ùt^Fk�VWG�ÎD@q^`MUIJ@Bc&A�MUc;cHVWÎ3fW@�G;M�VWKDXL[�^`@�c z MiE;G�E;[3fW@BcÖOTMUE
VWG;c=K3@BÓlCeG;VWMUKr|ß z @ z CFE`XL@BcHG]^`MiKD^`@BA_G;c�kiO�MUE�~ z Vj^ z Î�MUG z G z @
^`MiKD^`@BA_G�CFK�X¸VWG;c�K3@�ÓlCFGHVWMUK z CqbU@�K_@�^`@BcHc�CFEHVWfgd¤fWMUK3Ó�E;[3fW@Bcqk
CeE;@�OTMiE¼VWKLG;@�E;I�@qXLVjCFG;@�bUCFfW[3@BcNMeO K r
PRK&cH[3I�IZCFE;dLk`G z @¼EH@Bc;[3fWGHcQMeODG z Vgcc;GH[DXLd&cH[3A3A�MUE;G	G z @ z diÉ
A�MUG z @Bc;VWc�G z CFGG z @(c;A�@�^`VhÙÚ^xVgGRd¯MFO3G z @(E;@�ÓUVWMUK3cG;M�ÎD@(fW@�CFEHK3@�X
VWc1C¯OyCi^`G;MiENVgKZG z @vXLVhÞt@BE;@BK�^`@vVWKZCU^B^`[_E�CU^xd�Î�@BGR~(@B@BK¸ÂNP;\3ú
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CeKDX�ÎDCi^HÊl~NCFE`X�c;@�âi[3@BKLGHV�CefLc;@�CeE�^ z ÄRí¼\_\3Í	ÄR?1@�blV ä`bi@BEQÕ£Ô�VWGRÉ
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KL[3IJ@BE;Vj^�OT@qCFG;[_E;@Bc�VWc»C#Î3VWK3MUIJV�CeftbUCFEHV�CeÎ3fW@�~NVgG z @`×3A�@�^`G;@qX
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MeOÖ^`MiKDXLVWG;VWMUK_c�MUKºG z @ZE;@BfW@BbUCeKLG�OT@�CFGH[3E;@�c�r£ß z @ZE;@qâU[_VgEH@�X
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fWVWG;@BE`CFfWcNVWK�G z @ví=MlMifW@�CFKZMUK_@Ur
ß z @¶^ z MiVj^`@ZMFO&E;@BfW@BbUCeKLG�OT@�CFGH[3E;@�c�OTMiE�@�CU^ z A3E;MiG;MiGRdlA�@
~NCFc�IZCUXL@�CeGvE`CFKDXLMiI¶k	Î3[_G�VgK£C�~NCqd¸G z CFG�ÓU[DCeE�CFKLGH@B@�X
G z CFGG z @NXL@BcHVgEH@�X�bUCefg[_@�MFOX< OTMiEtG z @�cH@BG	MFO3A3EHMUG;MiGRdLAD@Bc	~NCFc
IZCFVWKLG�CFVWK3@qX�MiK¶CqbU@�E�CFÓi@Ur&ß z @&OT@qCFG;[_E;@�XLVhÞÚ@BEH@BKD^`@�<Ï~NCFc
bUCeE;VW@�XÖOTE;MiI 8 GHM&Ë3kFG z @NfjCFG;GH@BE	ÎD@�VgK_Ó»G z @(I�Cq×3VWI�[3I£bUCFfW[3@G z CFG¼^�CFK�ÎD@NA3EHM3XL[D^`@�X�ÓiVWbU@BK�G z @NKL[3I�Î�@BEMFO�OT@�CFGH[3E;@�c¼CFKDX
A3EHMUGHMUGRdLAD@�c&[3c;@qXtr&ßN~(@BKLGRd¶XLMiI�CFVWK3cN~(@BEH@vÓi@BK3@BE`CFG;@qXÜOTMUE
@�Ci^ z bUCefg[_@QMeO.<ZkUCeKDX�GR~(MFÉRG z VWE�XSctMFODG z @¼@x×_CeI�A3fW@Bct[_c;@�X�CFc
G z @NG;E`CFVWK3VWK3Ó�c;@BGqr	ß z @1CqbU@�E�CFÓi@]Ci^B^`[3E`CU^`d�MFO|ÂNY�kFç	\3\�CFKDX
í(\3\¸MiK¸G z @�EH@BI�CeVWK3VWK3Ó�@`×DCeI�A3fW@Bc�VWc&c z MF~NK¸ÓUE�CeA z Vj^BCefgfWd
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OT@�E;@BKD^x@�M3^B^x[3E;c�~ z @BK < 5 8 k	CFc�MU[3E z dLA�MUG z @Bc;VWc�~¼Mi[3fjXfW@�CiXZ[3c1GHM�@`×3AD@q^`G�rNu�fWfQCU^�^`[3E�Ci^`VW@Bc&CFEH@&K3@BÓLCFG;VWbi@BfWd�^`MiE;E;@xÉ
fjCFGH@�X�~NVWG z <ZkLÎ3[3G(G z @&CFÎ_c;MUfW[3GH@NbUCFfW[3@NMeOQG z @»^`MiE;E;@�f�CeG;VWMUK
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çVWÓU[_E;@¶Ì_{�u»^�^`[3E�Ci^`dÃCec�C�O�[3KD^`GHVgMiK£MFOv^`MUKLGH@`×3G�XL@BA�@BKLÉ
XS@BKD^`dLr

�¶2�:1Á �HÀ1>L8;2=:
PRK�G z Vgc	ADCeAD@�EQ~(@(VgKLbi@Bc;GHVgÓLCFGH@�X&G z @(Î3VjCFc|MeOÚÂNP;\_úNkFCFK�CFfWÓUMeÉ
EHVWG z IÐG z CeG�^xMUI�Î3VWK3@Bc	EH[3fW@¼VWKDXL[�^`G;VWMUK�CFK�X&VWK3cHG�CFK�^`@`ÉRÎDCFcH@�X
fW@�CeE;K3VWK3Ó�ktCFKDX z CFc1Î�@B@BK�MUÎ_c;@BEHbU@�X�GHM�CU^ z VW@Bbi@ z VWÓ z @BE»Ci^HÉ
^x[3E�Ci^`VW@Bc�G z CeK�c;G`CFG;@xÉyMeOjÉyG z @`É;CFEHG1E;@�A3E;@BcH@BKLG�CeG;VWbU@Bc¯MFO¼@BVWG z @BE
CeA3A3EHMlCU^ z r¤ît@BcHVgMiK£c;G;[�XLVW@Bc�[3c;VWK3Ó�Î�@BKD^ z I�CeE;Ê�A3E;MiÎ3fW@BI�c
c z MF~(@�XÐG z CeG¸@�CU^ z MeO�G z @ñGR~(Mê^`MiI�A�MUK3@BKLGHc¶VWc¸@BcHc;@BKLÉ
GHVjCFf�GHMÝÂ�P;\3úNó c z VWÓ z AD@�EROTMiE;I�CeKD^`@Ur�\LGH[DXLVW@Bc&VWK¸^BCFEH@`OT[3fWfWd
^xMUKLG;EHMUfWfW@�XZCFE;GHVhÙÚ^`VjCFf|XLMiI�CeVgK_c�A3E;MFbLVjXL@�XJ@BbLVjXL@BK�^`@�OTMiENG z @
z dLA�MUG z @Bc;VWc�G z CeG�k&^`MiI�ADCeE;@�X G;M£E;[_fg@¸VWKDXS[D^`@BEHc�k�ÂNP;\3ú�ó c
cHG;EH@BK3ÓUG z fWVW@Bc¼VWKJVgGHc1CFÎ3VWfWVWGRdvGHMvfW@�CeE;KJOyCeVgEHfWdvGHM z VWÓ z fWd�c;A�@`É
^xV�Ùt^&^`MUK�^`@BA3GHc�ktCFKDX½kD^`MiI�ADCeE;@�X#G;M�VWK3c;G`CFKD^x@`ÉyÎ�CFc;@qX�fW@�CeE;KLÉ
@�E;c�kLVWK�VWG;c¼CeÎ3VWfgVWGRd�G;M&XL@�G;@�^`G1^xMUKLG;@`×3G¼XS@BAD@�KDXL@BKD^xVg@�c1VWK&O�@�CqÉ
GH[3E;@¯E;@BfW@BbUCeKD^`@Ur
?�VWE;@�^xG;VWMUK3c#OTMUE�O�[3G;[3EH@¶EH@Bc;@qCFE�^ z VWKD^`fW[DXL@U{�@BfW[D^xV�X_CFG;VWK3Ó
O�[3E;G z @BE(OyCi^`G;MiE;cNVWK�G z @&XLVhÞÚ@BEH@BKLG;VjCFftA�@BEòOTMUEHI�CFK�^`@1MeO�ÂNP;\_ú
EH@BfjCFGHVgbi@�GHM�E;[3fW@JVgK�XL[D^`GHVgMiKºCFKDX�P;í(î�ÛE;@�AD@�CeG;VWK3Ó�G z @J@`×LÉ
A�@BEHVgIJ@BKLG;c&XL@Bc`^`E;VWÎ�@�X z @BE;@J~NVgG z CJ~NVjXL@BE�bUCeE;VW@BGRd�MeO¼E;[3fW@
CeKDX¯VgK_c;G�CeKD^`@`ÉRÎDCec;@�X¯fW@�CFEHK3@BE;c(CFKDX&CeE;GHV�Ùt^`VjCFflXSMUI�CeVWK3c�ÛFCFK�X
Î_E;VWK3ÓUVWK3ÓJOT[_E;G z @BEvGRdLA�@Bc�MFONfg@qCFE;K_VgK_Ó�VWKLG;M�Â�P;\3úNó c�OTE`CFI�@xÉ
~(MUEHÊtk�VWKD^`fW[DXSVgK_Ó,VgK9ADCFEHG;Vj^`[3fjCFE¸G z @Æ[3c;@ÆMFO¶CFK�CFfWdLG;Vj^BCFf
fW@�CeE;K3VWK3Ó¯OTEHMUI�@`×3AD@BEHGRÉRc;[3A_A3fWVg@qX�XLMUIZCFVWK�ÊlK_MF~Nfg@qXLÓU@Ur

£Á��N:12	�G�;.|/�<�7".:�¿3>
ß z Vgc=~¼MiE;Ê�~]CecQA�CFE;GHfWdvcH[3A3A�MUE;GH@�X�ÎLd�C�
 �NP;Y(ß1}iæ�ÂNu��1P;\
���1P(c�^ z Mif�CeE;c z VWA|r	ß z @&CF[3G z MUENVWc(ÓUE`CFG;@xOT[3f|GHM±?�@BK_K3VWc1Ô1VhÉ
Î_fg@�E1O�MUE1IZCFKLd z @BfWALOT[3f�^`MiI�I�@�KlGHc]CeKDXÜc;[3ÓiÓU@BcHG;VWMUK3cqk|CFK�X
GHM�CefgfG z Mic;@�~ z M�A_E;MFbLVjXL@�XZG z @±X_CFG�Cec;@BGHc�[3c;@�XÜVWK�G z @vfW@`É
cHVWMUK�cHG;[DXSVg@�c�r¼æ�fg@qCFc;@�c;@B@¯G z @�XLM3^`[3I�@�KlG`CFGHVgMiK�VWK�G z @»a1Y(P
Â�@BA�MUc;VWGHMUE;d#OTMUE1XS@BG�CeVgfW@�X#VWKLOTMUEHI�CeG;VWMUK|r

�£.�B.|0_.|:1Át.>
u z C_k�?�rtðêrWkQCeKDX¸í(CFK3Êi@BE;Gqk¼Â&rî�r¸p�mim���r�ç3@�CeG;[3EH@�cH@`É
fW@�^`G;VWMiKÆOTMUE¶^�CFc;@xÉyÎDCec;@�X5^`fjCec;c;VhÙÚ^�CFG;VWMiK,MFO�^`fWMU[�XÆGRdlA�@Bcq{
u1KZ@BIJA3VWE;Vj^BCFft^`MiI�ADCeE;VWc;MiK|rtPRK��jq9nNm`ô`ô���t$u/z � n���õ x3ô��������



��������� n�q�� � x1n	��nyu�
(ö � ô �� ö � ô ���Nô`ö � n�u�t$u/zFktp 8 ù � pip�n_r\L@�CFGHG;fW@Uk_ð�uv{_u1u1u�P]æ�E;@BcHc�r
u z C_k1?�r	ðêrWÛ1Ô�VgÎ_fg@�E�k1?�rWÛ1CFK�Xºu�fWÎD@BEHG�k1ÈÒr¼Ô�r5p�mUm_pUr
PRK3c;G`CFKD^`@xÉyÎDCec;@�XÒfW@�CFEHK3VWK3Ó�CefgÓiMUEHVgG z I�cqr���ö"m9x t$uÚô��ô`öyqMu �
t$u/z»ù_{ Ìio � ùUù3r
í�E`CFKLG;VWK3Ó�kÚî=rDÔ�rWkDCeKDX�æMUEHG;@BEqkÚí�r�ðêr�p�mim3pUr(ÂN[3fW@Bc�CFKDX
A3E;@�^x@�XL@BKLG;cZCFc�^`MUIJA3fW@BI�@�KlG`CFEHd�~NCFEHE�CeKlGHc�rÜPRK �jq9nNm`ô�ô � �
t$u/z � n �Zõ x3ô��\t$uLõ x��&öqõYtYnyu�öF÷�
�nyu �qôMq`ôMu-m`ô�nyu � q`õat ��mMt�öF÷
� uLõHôx÷ ÷ t ziôwu�m�ôBkDÌ � m_r|u�KDC z @�VgI�klY(u�{Lu1u�u1PNæ	E;@BcHc�r
Y(f�CeE;Êtk�æ	rgk�CFK�X,í�Mic;~(@BfWfyk�Â&r�pqmUm3pirÇÂ�[3fW@¶VWKDXL[�^`G;VWMUK
~NVgG z Y��1n_{|\LMiI�@�EH@�^`@BKLG�VWI�A_E;MFbU@�I�@BKLG;c�rqPRK �jq9nNm`ô`ô���t$u/z �
n��¯õ x_ô�� t��qõ x����/q9n��3ô`ö�u � nyq��yt$uSz �tô ��� t n�uhnyu!�|ô`öyq u�t$u/zFk
p�ü3p � pqùUÌ3ræ|MiE;GHMDkDæMiE;G;[_ÓlCFfR{	\LA3EHVgK_ÓU@BEòÉ�M�@�E;fjCFÓ�r
Y(MUc;Gqk¼\trWk(CFKDX¤\3CFfWØBÎ�@BE;Ó�k¼\tr p�mUmiÌ3r�u�~¼@BVWÓ z GH@�X¸K_@�CFEòÉ
@Bc;G�K_@BVWÓ z ÎDMiE�CFfWÓUMiE;VWG z I OTMiEQfW@�CeE;K3VWK3Ó�~NVWG z c;dLI�ÎDMifWV�^½OT@qCqÉ
G;[3EH@Bc�r"�¶ö�mox/t$u�ô��ô`öyqMu�t u/zvp 8 {süUo � oUË_r?1@Nd�E;MLMUGqk&È¸r1á¯r pqmUËiù3r ��q9n$#`ö%#wtj÷ tWõ&£öyu �'�3õHö�õat � õat m � r
ÂN@�CiXLVWK3ÓDk3ÈZu�{Lu»X3XSVgcHMUKLÉRð¸@BcHfg@�dlk3neKDXJ@�XLVWG;VWMUKr
?1@�blV ä`bi@BE�kFæ	rquvrWkFCFK�X&Ô�VgGHG;fW@BEqk 
Dr�p�miËUn3r �Nö�õ�õ;ôMqMu(�Nô9m9n9zyu�t �
õYt n�u*) � �3õHö�õat � õat m`öï÷ � �$�-q9nqö"m9xlr¼ú�K3ÓUfW@B~(MLMSXJY(fWV�Þtc�k-�&r 
DrW{
æ	E;@BKLGHV�^x@�}Uá�CFfWfRr
?1MiI�VWK3ÓiMUc�k�æ	rZp�mUmiüUC_r�ß z @�ÂNP;\3úÆn3r 8 c;dLc;GH@BI¶{�uÇ^BCec;@c;G;[�XLdvVWK�I�[3fWGHVgcHG;E`CFG;@�ÓUd�fW@�CFEHK3VWK3ÓDrLß	@�^ z K3Vj^BCefDÂN@�ADMiE;G¼miüqÉ
n3kL?1@�ADCFEHG;I�@�KlG	MeODPRKLOTMiE;I�CeG;VWMUK�CFKDX�Y(MUIJA3[3G;@�E�\_^`VW@BKD^`@Uk
aNK3VWbU@�E;c;VWGRdJMFO�YNCefWV�O�MUE;K_V�C¯CFGNPRE;bLVWK3@UkLPREHbLVgK_@UkDY(u�r
?1MiI�VWK3ÓiMUc�kæ	rºp�mimUüeÎ|r¶Â�[3fW@�VgK�XL[D^`GHVgMiKºCFKDXÒVWK3c;G`CFKD^`@xÉ
ÎDCFcH@�X¤fg@qCFE;K_VgK_ÓD{&u�[3K3VhÙD@qXºCFA_A3E;MLCU^ z r�PRK �jq9nNm`ô`ô���t$u/z �
n���õ x3ô +�n,�/q`õ;ô`ôMuLõ x � uLõHôMqMu�ö�õat n�u�öï÷"-/nyt$uLõ(
�nyu �ïôwqxôwu-m`ôsnyu
� q`õYt ��mwtyöï÷ � uLõHôx÷ ÷ t ziôwu�m�ôBktp�ninUù � p�niÌUn_rDÈZMiKlGHE*.@�CefRk3YNCFKDCiX3C3{ÈZMUEHÓlCFK�Ô�CF[SOTI�CeK3K|r
d�MUfjXLVWK3Ó�k�u�rUÂ&rWkUCeKDX�ÂNMUcH@BKLÎ3fWMLMUI¶kFæ	rU\½r|p�mim3pirLPRI�A3EHMFbUÉ
VgK_Ó&E;[3fW@`ÉRÎDCec;@�XJc;dLcHG;@BIJc¼G z E;Mi[3Ó z ^BCFcH@`ÉyÎ�CFc;@qX�EH@�CFcHMUK3VWK3Ó�r
PRK �jqwn@m`ô`ô �yt$u/z � n���õ x3ô �\t$uLõ x/�¯ö�õat nyu�öF÷�
�n�u �qôMq`ôMu-m`ôinyu
� q`õYt ��mwtyöï÷ � uLõ;ôB÷j÷ t zUôMu-m`ôBklnin � nio3r3ÈZ@�K3fWMÖæ	CeE;ÊtklY(u�{Fu1u�u1Pæ	E;@BcHc�r
áNMUfWGH@Uk|Â&rtY�rWÛ�u»^HÊU@�E�k	î�rtúNrWÛ|CFK�X�æMUE;GH@BE�k	í�rDðÐr�p�mUËim3r
Y(MUKD^`@�A3GNfW@�CFEHK3VWK3Ó±CeKDX�G z @1A_E;MUÎ_fg@�I"MFO	c;I�CefWfSXSVgcWä`[3KD^xG;c�r
PRK ��q9nNm�ô`ô �yt u/z � n �¤õ x_ô��¼÷WôMpeôwuLõ x � uSõ;ôMqMu�öqõYt n�u�öï÷0-/n�t$uLõ

�nyu �qôMq`ôMu-m`ô�nyu � q`õYt ��mwtyöï÷ � uSõ;ôB÷j÷ t zUôMu-m`ôxkNË_p�Ì � Ë3pqË3r6?�@`ÉG;E;MiVWG�k3ÈZPB{�ÈZMUEHÓlCFKZÔ�CF[LOTIZCFK3Kr
Ô1VWGHG;fW@BE�k 
�rêp�miËUù_rñç_@�CFGH[3E;@Üc;@BfW@�^`GHVWMUKÃCeKDX¤@`×3G;E�Ci^`G;VWMiK|r
PRK�1(MU[3K3Ó�k�ß&r21±rWk¼CeKDX£ç3[|k(Ô�r¼\trWk�@qXLc�rWk�3&ö�u �$#9nNn4� n��
�Nö�õ�õ;ôMqMu5�Nô9m9noz�u�tWõat nyu#öyu � �76 ö@ziô �jqwn@m`ô ��� t u/zïrM��@B~81(MUE;Êtk
�91±{_u»^BCiXL@BIJV�^�æ	E;@�c;c�r
ÈZVj^ z CFfWc;ÊLVRkQÂ¯r|\trWÛ	ÈZMUØB@�G;Vj^Fk�PBrWÛ	áNMiK3ÓDk 
DrWÛ�CFK�X¸î|CqbLE�Ci^Fk
�&r|pqmUËiù3rLß z @NI�[3fWGHV�ÉRA3[3EHADMic;@�VWKD^xE;@BIJ@BKLG�CFf_fg@qCFE;K_VgK_Ó1c;dLcòÉ
G;@BIÐu1Ñvpqü1CeKDX&VWGHcQGH@Bc;GHVWK3Ó&CFA3A3fWVj^BCeG;VWMUK�G;M�G z EH@B@NI�@qXLVj^BCFf
XLMUIZCFVWK3c�rePRK �jqwn@m`ô`ô �yt$uSz � n��(õ x3ô9+)t �`õ x��¯ö�õat nyu�öF÷:
�nyu �qôwq �
ôwu-m`ôinyu � q`õat ��mMt�öF÷ � uLõHôx÷j÷ t ziôwu-m`ôBk¼p 8 ��p � p 8 �Lü3r�æ z VWfjCUXL@�f�ÉA z VjC3k3æ�u�{Lu1u1u�P1æ	E;@�c;c�r
ÈZVj^ z CFfWc;ÊLVRk3Â&r3\tr�p�miËUÌ3r	u,G z @BMiE;d�CFKDXJIJ@BG z M3XLMifWMUÓUd�MFO
VgK�XL[D^`GHVgbi@�fg@qCFE;K_VgK_ÓDr � q`õYt ��mwtyöï÷ � uLõHôx÷ ÷ t ziôwu�m�ôNn 8 {WpipUp � p�ù_pUrÈZ[3E;A z dLk¸æ	r�È¸rWk¸CFKDX�u z C3k¸?�r�ðêr p�mimUü_r a�Y(P
E;@BA�MUcHVgGHMUEHd¸MFONI�CU^ z VWK3@�fW@�CFEHK3VWK3Ó¶X3CeG�CeÎDCFcH@Bc�r�È�Ci^ z VWK3@`É
E;@�CiX3CFÎ3fW@vX_CFG�C¯E;@�ADMic;VWG;MiE;dLkD?�@BADCeE;G;IJ@BKLGNMFO	PRKLOTMUEHI�CeG;VWMUK

CFKDX,Y(MiI�A3[_G;@BE�\3^`VW@BK�^`@Ukva�K3VWbU@BEHc;VWGRdÆMFO�YNCFfWVhOTMUEHK3VjCºCFG
PRE;bLVWK3@Uk_PRE;bLVWK3@Uk3Y(uvr
�NVWÎ3fW@BGHG�k�ß&r p�mUËio3rìY(MUK3cHG;E;[�^`G;VWK3Ó,XL@�^`VWcHVgMiKêGHE;@B@Bc¤VWK
K3MUVWcHdºXLMUIZCFVWK3c�r�PRK �jqwn@m`ô`ô �yt$u/z � n �Jõ x_ô��tô9m9nyu �8���/q9n �
�3ô`ö�u � n�q��yt u/z��½ô ��� t nyu nyu��ô`öyqMu�t u/zïk3ùio � oUË3rí�fW@�Xtk;1¼[LÉÓUMic;fjCqbLV�C_{|\LVWÓUIZC3r
Ñ�[3VWK3fjCFK|k 
DrÂ&rZp�mimUÌUC_r�
 �3ø=<%) �jqwnoz�q`ö 6 � �Nnyq(��ö"m9x t u�ô
�|ô`ö�qMu�t$u/zFr�\3CeKÝÈÜCFG;@�MDk3Y(uv{�ÈZMUEHÓlCeK�Ô�CF[LO�I�CFK_K|r
Ñ�[3VWK3fjCFK|k�
DrLÂ&r	p�mimUÌeÎ|rtY(MUI�Î3VWK3VWK3Ó�VgK_c;G�CeKD^`@`ÉRÎDCec;@�XZCFK�X
I�M3XL@BfhÉRÎDCFcH@�X¤fW@�CFEHK3VWK3ÓDrÐPRK �jqwn@m`ô`ô �yt$u/z � n ��õ x3ô'>½ôMuLõ x
� uLõHôMqMu�ö�õat n�u�öï÷?
�nyu �qôMq`ôMu-m`ôXn�u���ö"m9x t$u�ô��ô�ö�qMu�t$uSzïk3niÌUù �n��LÌ3ru1I z @BE;cHG�kDÈÝuv{3ÈZMiE;ÓlCeK�Ô»Ce[LOTIZCFK3K|r
\LG�CeKLÙDfWfRkQY�rWk	CFKDXÒðºCFfWG;ØikQ?�r¸p�miËUù_rZßQMF~NCFE`X�IJ@BI�MiE;diÉ
ÎDCFcH@�X E;@�Cec;MUK_VgK_ÓDr 
�n 6(6 �/u�t m`öqõYt n�u � n��5õ x3ô � 
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