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Þ/DTOAZ\ßAD\Z\Y�à�OV^SY�[4Xmá4DTOA^GMNOGZâXrãSXrá]Y�äÏXÈWAD�å\Y�äÏD\O�ãæDTçAçGBNMEU�DTá]MPK\OAXÈMNOèXrY�å\Y�[4DTB1DT[aY�D\X,KTé
ê)D�áaßG[4DTB/Þ~DTOGZLßADTZLY$@.[]KSU�Y�XaXrMPOGZA>Sëtã�çGMPU�DTB/D\çGçGBPMPU�D�áaMNKLOAX�DT[aY$á][4DTMPO�K\[}çGBEDTOAY	á][4D�å\Y�BµMNOSì
éíK\[aä�DTá]MPK\O,[aY'áa[]MPY�å�D\B°F�U�D\[.OAD�å�MPZLD�áaMNKLO,XrãSXrá]Y�ä�XtK\[?MPOSéíK\[aäÏD�á]MPK\O_^SY�X]îSX�>�ïnO,áaWGY1BED\Xrá?éíY�ð
ã\Y�D\[aX�FCäÏDTO�ãñY'òvK\[]áaXÈWAD�å\Y�ó&Y�Y�OôäÏD\^SYÎMNOôá]WGYõ^SY�åLY�BPK\çGä�Y�O�áÈK\é�OAD�áaßG[4DTB)BEDTOAZ\ßAD\Z\Y
^SMPD\BNKLZIX]ã�Xrá]Y�äÏXCð}WGMEU4WÈDTBPBPK�ðñßVXCáaK�Y'ö�á][4D\U'á.MPOSéíK\[aäÏD�á]MPK\O,éí[]KLäÍ^GDTáaD\óAD\X]Y�X�>Lë�WGY1MNO�áaY�[]ì
D\U<áaMNKLOÈð}MNá]W_á]WGY$äÏD\U4WAMNOGY1á]K:K\óGáaDTMPO,áaWGMEX�î�MPOA^ÈKTé~MPOSéíKL[]äÏD�áaMNKLO,[aY�÷�ßGMP[]YjXtX]K\ä�Y$^SMPD\BNKLZ
á]ßG[aOAX�>GïnOÆá]WGYjXrY	áaßG[aOAX�FGá]WGY	ßAX]Y�[1DTOA^_á]WAY�XrãSXrá]Y�äøMNO�áaY�[4U4WADTOGZLY$MNOSéíKL[]äÏDTá]MPK\OÆMNO�K\[4^SY�[
á]KÈDLU4WGMNY�å\Y�á]WAY�K\óSùmYjU<áaMNåLY\úSáaWGYIDTOVXrð?Y�[�K\é�DÈ÷LßAY�[aãÈäÏD\^SY	ó�ãÈá]WGY�ßAXrY�[�>VQ.D\U4W_á]ßA[]O�û°D
XrYj÷LßAY�OAU�Y	KTé�OAD�áaßG[4DTB�BEDTOGZLßADTZLY	XrY�OLáaY�OAU�Y�X4ü�KTé�á]WAY�ßAX]Y�[)ä�ßAXrá)óVYIßGOA^SY�[aXrá]K�KS^Æó�ã_á]WAY
XrãSXrá]Y�ä�>/ë�WAY�[aY'éíK\[aY\F�D\OýD\U�U�Y�çSá4DTóGBPY�óVY�WAD�å�MNKL[	KTé?á]WGYÈßGOA^SY�[aXráaD\OA^SMPOGZ�U'K\ä�ç&K\OGY�O�á�KTé
á]WGY�X]ãSXmáaY�ä2MEX}Y�XaX]Y�O�á]MEDTBváaK�áaWGY�U'KL[][aY�U'á?ç&Y�[]éíK\[aäÏDTOAU�Y$KTé/áaWGY	ð}WGKLBNY�^SMEDTBPK\Z�X]ã�Xrá]Y�ä�>
ë�WGY�[aY�D\[]Y�^SMNò&Y�[]Y�OLá$ð�D�ã�X)á]KÆ[aY�çG[aY�X]Y�O�á)áaWGY:ä:YjDTOGMPOGZÆKTé.OVD�á]ßA[aD\B�BEDTOAZ\ßAD\Z\YIX]Y�OSì

á]Y�OVU'Y�XtMPO,á]WAY1^SKLä�D\MNOÈKTé~^GDTáaD\óAD\X]Y)÷�ßGY�[aMPY�X�>�þ1OGY1KTéµá]WAY1ä�KLXrátßVXrßAD\BV[aY�çA[]YjXrY�OLá4D�áaMNKLOAX
MNOÏá4D\X]îSXCKTéváaWGMPXtî�MNOV^ÏMPX.óAD\X]Y�^�KLO�éí[aD\ä�Y�X�>\ïnOÈD$éí[4DTä�YLF\ð?Y)U�D\O,[]Y�çG[aY�X]Y�O�á.D	ßAX]Y�[.á]ßG[aO
KTé�á]WAY�^SMEDTBPK\ZÈDLX)D_U'K\OVU'Y�çGá:ûíKL[1DÏBPMEXmá$KTé.U�K\OAU�Y�çSá4Xaü}D\OA^�DÈBNMEXmá�KTé.U�K\OAXrá][4DTMPO�áaX}äÏD\^GY
K�å\Y�[?áaWGMPX)U'K\OVU'Y�çGá�>
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á][4DTOAX]BPDTá]MPK\OÆKTé�D:ßAXrY�[}á]ßA[]O�MPOLáaK�á]WGY�U�K\[a[]YjXrç&K\OV^SMNOAZIéí[4DTä�Y\>Vë�WGY�ãÆDT[aY�äÏD\MNOGBPãÈóVD\X]Y�^
K\O�áaWGY�^SY'áaY�U<áaMNKLOIK\éAî\Y�ã�ð?K\[4^GX�F�ð}WGMEU4W�U4WVDT[4D\U<áaY�[aM���Y�á]WAY?X]Y�äÏDTO�áaMPU?U'KLOAXmáaMháaßGY�O�á4X~K\éGá]WAY
XrY�OLáaY�OAU�Y�X�>�þ)á]WAY�[tD\çGçG[aKLDLU4WGY�X�DT[aY}óADLXrYj^�KLO,Xmá4D�áaMPXrá]MEU�D\BGä�K�^GY�BPMNOGZV>�þ1åLY�[�á]WAY�BPDLXmá.éíY�ð
ã\Y�D\[aX�F/Xrá]KSU4WADLXmáaMPUÏä�KS^SY�BPX�F/ð}WGMEU4W�YjXmáaMNäÏD�áaYÏá]WAYÈä�KS^SY�BEX�D\ßSá]KLäÏD�á]MEU�D\BNBPã�éí[aK\ä^GDTáaDGF
WAD�å\Y:óVY�Y�Oõð}MP^GY�BPã�ßAX]Y�^ÎMNO OADTá]ßG[4DTB�BEDTOGZLßADTZLYIßGOA^GY�[4Xmá4DTOA^SMPOGZÆä�K�^GY�BPMNOGZ�� �
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H�BPä:K�Xmá�D\BNB�K\é.á]WAY�X]Y:ð?K\[aîSX$DT[aY�óADLXrYj^ÑKLOÑáaWGYÏ^SY��VOGMháaMNKLO KTé?X]Y�ZLä�Y�O�áaX�KTé?ðtKL[a^AX

D\X:óAD\X]MEU_X]Y�äÏDTO�áaMPUÆßGOGMNáaX:éíKL[:á]WGY�Xrá]KSU4WAD\Xrá]MEUÆXrY�ä�D\O�á]MEUÈä�KS^SY�BEX�>�ïnOâä�KLXráÏKTé�áaWGY�ä�F
á]WGY,^SY��AOGMNá]MPK\OõKTé}U'BED\XaXrYjX�KTétð?K\[4^GX�MEX$OGY�U�Y�XaX]D\[]ã�MPO K\[4^SY�[1á]K�KLóSáaD\MNOõWGMPZ\W U'K�å\Y�[aD\Z\Y
ä:KS^SY�BPXtéí[aK\ä"áaWGY$Z\MPå\Y�O_^GD�á4DGFµû�ë�WGY$çG[aK\óABNY�äÍK\é�á]WAY�BED\U4î�K\é/á][4DTMPOGMPOGZ�^AD�áaD�MEX?D\BNð�D�ãSX
çG[]YjXrY�O�á,ð}WGY�OôD\ßSá]KLä�DTá]MEU�BNYjDT[aOGMPOGZ á]YjU4WGOGME÷LßAY�XÈD\[]Y�ßAX]Y�^Vü<>të�WAMPX_DTçGçG[aKLDLU4W áaKýá]WAY
OAD�áaßG[aD\B�BEDTOGZLßADTZLY1ßGOV^SY�[4Xmá4DTOA^GMNOGZÏçA[]KLóGBNY�ä çG[aY�X]Y�O�á4X}DÏXmáa[]KLOGZÏçADT[4DTBPBPY�BPMPX]ä2ð}MNá]W�á]WAY
XmáaK�U4WVD\Xrá]MEUÏDTçGçG[aKLDLU4WýDTçGçGBPMPY�^ MPOý[]YjU'Y�O�áIãLY�D\[aX�� �	�� �
	�� ��	Cá]K�áaWGY,çG[aK\óABNY�ä K\é?á4DTZLZ\MPOGZ
á]Y'ö�á4X�F�ð}WGY�O	á]WGY?K\óGùmY�U<áaMNåLYCMEX~OAKTá~KLOGBPã1áaK1DLX]X]KSU'MED�á]Yt@?þ$R�á4DTZLX�á]K1ðtKL[a^GX/óGßSá�á]K$^SY'áaY�U'á
XrKLä:Y�X]ã�O�á4D\U<áaMPU�Xrá][aßAU<áaßG[aY�X�XrßVU4W�D\X�ê1@�F��1@�FT@.@�F�Y�áaUT>�ïnO:áaWGY��A[aXrá�U�D\X]Y\F�áaWGY}XrY�Z\ä�Y�O�á4X
[]Y�çG[]YjXrY�O�á�X]Y�äÏDTO�áaMPU�ßGOGMNáaX1DTOA^�FSMNOÆá]WAY�XrYjU'K\OV^ÈKLOGY\F�áaWGY�ã_[]Y�çG[]YjXrY�O�á�X]ã�OLá4D\U'á]MEU1ßAOGMhá4X�>
ïnO�á]WAMPX�ð?K\[aî&F&ð?YIçG[aY�X]Y�O�á	DÏámð?K
 �BPY�åLY�B�XmáaK�U4WVD\Xrá]MEU�ä�KS^SY�B�DTçAçG[]K�D\U4W�áaK,áaWGYÏU'K\OGì

Xmáa[]ßAU'á]MPK\O�K\éCá]WAY�OADTá]ßG[4DTB�BEDTOGZLßADTZLY�ßGOA^SY�[aXráaD\OA^SMPOGZ_U�K\ä�ç&K\OGY�OLá$KTé.DÆ^SMEDTBPK\ZÈX]ãSXmáaY�ä
MNOõá]WAYÈ^SK\äÏD\MNO KTé}^GDTáaDTóVD\X]Y�÷�ßGY�[]MPY�X�>�ë�WGMEX�DTçAçG[]K�D\U4Wõð}MNBPB�áa[]YjD�á	á]WAMPX	çA[]KLóGBNY�ä MPOýD
ð?D�ãÆXrMPä�MNBEDT[)á]KÏáaWGYIXrá]KSU4WAD\Xrá]MEU�D\çGçG[aKLD\U4W_éíK\[)á]WGY�^SY'áaY�U<áaMNKLO�KTéCX]ã�OLá4D\U'á]MEU�Xmáa[]ßVU<á]ßA[]YjX
û°R�WAD\BNBPK�ð @�DT[4XrMPOGZÏKL["!tW�ßGOGî�MPOGZ�ü�MNO�OVD�á]ßA[aD\B/BEDTOGZLßADTZLY�XrY�OLáaY�OAU�Y�X�>$#)K�ðtY�å\Y�[�FGMPO�áaWGMPX
U�D\X]Y\F~XmáaK�U4WVD\Xrá]MEUÏXrY�ä�D\O�á]MEU�BPD\OGZ\ßAD\Z\Y�ä�KS^SY�BEXID\[]Y�óADLXrYj^ K\Oõá]WGY_^SY'áaY�U<áaMNKLOýKTé�X]K\ä�Y
XrY�ä�D\O�á]MEU)ßGOAMhá4X?éí[]KLä á]WGY$ßAX]Y�[?áaßG[]OVX�KTé�áaWGY�^SMEDTBPK\ZA>&%õY$^GY�XaU'[aMNó&Y�á]WGY	DTçAçGBNMEU�DTá]MPK\O_KTé
á]WGMEX�DTçAçG[]K�D\U4WÑá]KÆá]WGY,U�K\OAXrá][aßAU'á]MPK\OõKTé.áaWGYÏßGOA^GY�[4Xmá4DTOA^SMPOGZ�U'KLä�çVKLOGY�O�á	KTé}D�^SMPD\BNKLZ
XrãSXrá]Y�ä�FSð}WGMEU4W�DTOAX]ð?Y�[4X?÷�ßGY�[]MPY�X}D\óVKLßSá}[aD\MNBPð�D�ã�á]MPä:Y�áaD\óGBNY	MPO�R�çADTOAMPX]W�>
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ë�WGYÎ^SMEDTBPK\Z�X]ãSXmáaY�ä WADLX,ó&Y�Y�Oè^SY�åLY�BPK\ç&Y�^æMPO á]WGY87�H1RSà:9,;1QøçG[aKTùmYjU<á<����	�FtD\OA^ MNá
éíK\BPBNK�ð�X�D	U�BPDLX]X]MPU?ä�KS^SßGBEDT[CD\[aU4WGMNá]YjU<áaßG[]YL>Të�WGY}MPOGçGßSá.K\éVáaWGY}ßGOA^GY�[4Xmá4DTOA^SMPOGZ	ä�KS^SßGBPY}MPX
D}XrYj÷LßAY�OAU�Y�KTéSðtKL[a^AX�F'D\OA^1á]WGYCKLßSá]çAßSá~MEXvá]WAY.XrY�äÏDTO�á]MEU�[]Y�çG[aY�X]Y�O�áaDTá]MPK\O�KTé�á]WGY.X]Y�O�áaY�OAU�Y
ûíK\OAY?KL[�XrY�å\Y�[4DTBLéí[4DTä�Y�X4ü<>Të�WGMEX�K\ßGá]çGßSá.U�K\OAXrá]MNá]ßGá]Y�X�áaWGY�MNOAçGßSá�á]K�áaWGY�^SMEDTBPK\Z�ä�D\OADTZLY�[jF
ð}WGMPU4Wèð}MNBPB	Z\Y�OGY�[4D�áaY�áaWGYõU�K\[a[]YjXrç&K\OV^SMNOAZâDTOVXrð?Y�[4XÏéíKLBNBPK�ð}MNOAZ�á]WAY ^GMPD\BNKLZâXrá][4D�á]Y�Z\ãL>
ë�WGY)î�OGK�ð}BPY�^SZLY)X]K\ßG[4U'YjX�ßAX]Y�^Ïó�ã:á]WGY1ßGOA^SY�[aXráaD\OA^SMPOGZ�ä�KS^SßGBPY�D\[]Y�áaWGY$Xrã�O�áaDLU<á]MEU�D\OA^
XrY�ä�D\O�á]MEUCä�KS^SY�BEX�F�DTOV^µF�KLçSá]MPK\OVDTBPBNãLF�áaWGYt^SMEDTBPK\Z�D\U'á~çG[aY�^SMEU<áaY�^	ó�ã�á]WAYt^SMEDTBPK\Z1ä�D\OADTZLY�[j>
ë�WGY�XrY�äÏDTO�á]MEU�X�K\é�MPOGçGßSá�XrY�OLáaY�OAU�Y�X}MEX}[aY�çG[aY�X]Y�O�áaY�^_ó�ãÈéí[aD\ä�Y�X=����>
	�FSBPMNîLY	MNO�K\á]WGY�[

^SMPD\BNKLZ:X]ãSXmáaY�äÏX=� ?�	�>GQ.D\U4WÈámã�çVY	K\é/éí[4DTä�Y$WAD\X}D�BNMEXrá�KTé�U�D\X]Y�X�D\XaX]K�U�MPDTá]Yj^Ïá]KÏMNá�>Gë�WAY�X]Y
U�D\X]Y�X�F�ð}WGMEU4W�ð}MNBPBGó&Y@�ABNBPY�^:áaWG[aK\ßGZLWIáaWGY}ßGOA^SY�[aXráaD\OA^SMPOGZ$çG[aK�U�Y�XaX�FTD\[]Y?áaWGY�U'KLOAXmáa[aD\MNO�á4X
Z\MPå\Y�O�ó�ã_á]WGY�ßAX]Y�[j>A%õY�U'KLOAX]MP^SY�[}ámð?KÏámã�çVYjX�KTé�éí[4DTä�YjX�úCBED
F4G�H&IKJELAJ�M$INJ�MAB�FvMhé�áaWGYIX]Y�OSì
á]Y�OVU'Y�MEX)DÏU�K\ä�çGBPY'á]Y	KL[�MPOAU'KLä:çABNY�á]YI÷�ßGY�[]ãLFGK\[)DÏU�K\O.�V[]äÏD�áaMNKLO�KTéCXrKLä�Y	MNOSéíKL[]äÏDTá]MPK\O
DTOA^<BED
FOG
HKPQM$INJ�LAJ�MRINJ�MAB�FAMNé�áaWGY�X]Y�O�á]Y�OAU'Y$MEX}DTO�D
SÏ[aä�DTá]MPK\O�F�OGY�ZLDTá]MPK\O�FGU�K\ßG[]á]YjXrãLFSY'áaU\>
Q.D\U4W X]Y�O�á]Y�OAU'YÎU�DTO ó&Y�[aY�çG[aY�X]Y�O�áaY�^ñó�ãâKLOGY�K\[_ä�K\[aY�éí[aD\ä:YjX�>tïnOæá]WGYÎ[aD\MNBPð�D�ã

á]MPä:Y�áaD\óGBNY?á4D\X]î&F�D1BNMEXmá�KTéT�N�.ámã�ç&Y�X�K\éGéí[aD\ä�Y�X�DTOA^UN)U�D\X]Y�X~ð?Y�[aYt^SY��AOGY�^�>TH�OIY�öGDTä�çGBPY
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(b) Model for the Semantic Unit ‘Si’

wn

w1
...

......[Si

Ci

Cj

Ck

Si]

</s>

<s>

���·� º�óAº �°eTomiaÁ�krq�omi4{dV&q�e�Áj��q�Á�i��:uT{Li4w

ô ë�WGY)R�Y�ä�D\O�á]MEU?Þ~DTOGZLßADTZLYtJ�KS^SY�B/û�=�MPZ\ßG[aY,:û�DLü]ü<F�áaWAD�áCMEX�FTD1óAMNZL[aD\ä ä:KS^SY�BGð}WGMEU4W[]Y�çG[aY�X]Y�O�áaX/á]WGY�U'KLOAU�DTá]Y�OAD�áaMNKLO	KTéVX]Y�äÏDTO�áaMPU.ßGOGMNáaX}û�X]Y�äÏD\OLáaMPU.ßGOGMNáaX�D\[]Y.DLX]X]KSU'MED�áaY�^
á]K�XráaD�áaY�X�MPOÑáaWGYU�AZ\ßG[aYjü'>�ë�WGMEX$ä:KS^SY�B�MPX�BPY�D\[]O�á�éí[]KLä á]WGYÏX]Y�÷�ßGY�OAU'YjX1K\é?X]Y�äÏDTOGì
á]MEU�ßGOGMNáaXÏDLX]X]KSU'MED�á]Yj^ýáaKõYjD\U4WñXrY�OLáaY�OAU�Y�KTé)áaWGYÆá][4DTMPOGMPOGZõX]Y'áj>Cë�WGY�X]Y�÷�ßGY�OVU'YÆKTé
XrY�äÏDTO�á]MEU�ßGOGMNáaX}MPOÆá]WGY�D\óVK�åLY1Y�öSD\ä�çGBNY	MEX�ú

¦³��¯&¬³µNª ®¹£¥õ�N�� �£ ¬¨£�ª §¤��£�öo�=£� E¦³£�����  �
�O¬³®Q§©¯.�÷¦¨§©µK��£�� �
�O¬³®Q§©¯.�²¶ø µ&�O O´¥õ��
�¶�N£� 4® ®Q§©�=�Oöù�
�O¬³®Q§©¯�£�®Q§¤��¯ �=£� ³ú��O :�
�O¬³®Q§©¯�£�®Q§¤��¯ ¦¨§©®Q´¨¼
ô ë�WGY�J�KS^SY�BPX:éíKL[�á]WGYÑR�Y�äÏDTO�á]MEU�à�OGMNáaX�>të�WGY�Xrá][aßAU<áaßG[aYÆK\é�YjD\U4WñXrY�ä�D\O�á]MEU_ßAOGMháU�D\OýóVY,YjXmá4DTóGBPMEXrWGYj^ý^SMP[]YjU<á]BPãõMNO áaY�[aä�XIKTé}ð?K\[4^GXÏûíð?K\[4^ óGMPZ\[4DTä ä�KS^SY�BPX4ü<>�ë�WGMPX



VVq�e�Á���q�Áji�d?e�{Liakml�orq�e�{LfxeLÁ1�LlnfheLÁ	Ì�½�u�É�whiag�i4wµ��omu�z]¼�q�l�omfxz:�:uT{Li4wxl}ÂxÂxÂ û
DTçGçA[]K�D\U4W çG[aKS^SßAU'YjX,ä�KS^SY�BEXÈá]WADTá�D\[]Y�åLY�[aãâóAMNZñDTOA^ å\Y�[aãæ^SY�ç&Y�OA^GY�O�áÆKLO á]WAY
å\KSU�D\óGßGBEDT[aãýKTé�á]WGY�D\çGçGBPMPU�D�áaMNKLO�>C=GKL[�á]WGMEXÏ[aY�D\X]K\O/F�ð?Y�çG[aK\ç&KLX]Y�D\OñD\BháaY�[aOAD�áaMNåLY
ä�Y'á]WAK�^�óAD\X]Y�^ KLO�@?þ$RÎáaD\ZLX�>/ë~KÑ^SK�áaWGMEX�F~ðtY,ßVXrYÆDÑR�çAD\OGMPX]W�@?þ$RÎá4DTZLZ\Y�[�� �
	
ð}WGMEU4WÆX]ßGçGçGBPMPY�X?á]WAY$U�K\[a[]YjXrç&K\OV^SMNOAZ�@?þ$RÏáaD\ZIéíKL[}Y�å\Y�[]ã�ð?K\[4^µ>�ïnOÈáaWGMEX}XrMNá]ßADTá]MPK\O�F
ðtY)K\óSá4DTMPO,D	OGY�ðñáa[aD\MNOGMPOGZIX]Y'á?DTOGOGK\áaDTá]Y�^:ð}MNá]W,ä�KL[]çGWAK\BPK\Z\MEU�D\BSMNOGéíK\[aä�DTá]MPK\O�>�=GKL[
Y�DLU4WÈXrY�äÏDTO�á]MEU)ßAOGMhá�ð?Y1BPY�D\[]OÈDU#)JÑJ MPOÈð}WGMEU4W,áaWGY�XráaDTá]YjXt[aY�çA[]YjXrY�OLá�@?þ$R:á4DTZ�X
DTOA^Iá]WAY}ðtKL[a^GX�D\[]Y?Y�ä�MNárá]Yj^�éí[]KLä á]WGY�ä DLU�U'KL[a^GMNOGZ1á]K	U�Y�[]áaDTMPOIBPY'öSMEU�D\BSçG[]KLóADTóAMNBPMhámã
û�=�MPZ\ßG[aY,�ûíóVü]ü<>\ë�WGMEX�#1J�J MPX�YjXmáaMNäÏD�áaY�^�éí[aK\ä áaWGY�XrY�Z\ä�Y�O�á4X�KTé&@�þ$RIDLX]X]KSU'MED�áaY�^
á]K�áaWGMPX)XrY�ä�D\O�á]MEU1ßAOGMháj>

þ1OAU'Y�áaWGYÑ^SMNò&Y�[]Y�O�áÈä�K�^GY�BEX,WAD�åLY�óVY�Y�O BPY�DT[aO�á�F.D [aY�ZLßGBEDT[,X]ßGóAXrá]MNá]ßSáaMNKLOôKTé$á]WAY
BNK�ð?Y�[?ä�K�^GY�BEXtMPO�á]K�á]WGY�ßGçGç&Y�[�KLOGY1MEX?äÏD\^SYL>�ïnOÈá]WGMEX�ð�D�ã\F�ðtY�Z\Y�á�D�XrMPOGZ\BPY�MNO�á]Y�Z\[4D�áaY�^
ä:KS^SY�B.û�=�MPZ\ßG[aY=_û°U�ü]ü�ð}WGMEU4WÆX]WGK�ð�Xtá]WGY	ç&KLXaX]MNóGBPY	U'KLOAU�DTá]Y�OVD�á]MPK\OVXtK\é�X]Y�äÏDTO�áaMPU�ßGOGMNáaX
DTOA^�áaWGY�MP[.MPO�á]Y�[]OAD\BVXrá][aßAU<áaßG[aY\>Lë�WAMPXtMNO�áaY�Z\[4D�áaY�^:ä�KS^SY�B&MNOVU'BPßA^SY�X.á]WAY�á][4DTOVXrMNá]MPK\OÏçG[aK\óGì
DTóGMPBNMNá]MPY�X)D\X?ðtY�BNB~D\X?á]WAY	BNY�ö�MEU�D\BµçG[aK\óAD\óGMNBPMNá]MPY�X�>
ïnOõKL[a^GY�[$á]K�KLóSáaD\MNOýD�ä�K\[aY,D\U�U'ßG[4D�áaY�ä:KS^SY�BNM·��DTá]MPK\O KTé?á]WAYÈXrY�äÏDTO�á]MEU�ßGOGMNáaX�F�ð?Y

ßAXrYj^ýDÆá]YjU4WGOGME÷LßAYÏá]K�Y�OG[aMPU4Wõá]WAY�#)J�Jü����ý
	�>/ë�WGMEX	á]YjU4WGOGME÷�ßGY,U'KLOAXrMEXráaX	K\é�MPOAU�K\[açVK\ì
[aDTá]MPOGZ OGY�ð3U�DTá]Y�ZLK\[aMNYjX�áaK á]WGY�@�þ$Rýá4DTZýX]Y'á�>të�WGY�X]Y�OGY�ð3U�DTá]Y�ZLK\[aMNYjX�DT[aYÆXrá][aK\OGZLBNã
[]Y�BPDTá]Y�^Ñá]K�X]K\ä�YÏX]Y�BPY�U<áaY�^õð?K\[4^GX�Fµð}WAMPU4WýU�D\OÎó&YÏY�XráaD\óGBPMPX]WGY�^õY�ä:çAMN[aMPU�DTBPBNã�éí[]KLä á]WAY
á][4DTMPOGMNOAZ�X]Y'á�KL[$éíK\BPBNK�ð}MPOGZÆKTáaWGY�[�U�[]MNá]Y�[]MEDG>6%õYÏK\óSá4DTMPO BNY�ö�MEU�D\BNM·��Yj^Ñä�KS^SY�BPX$ð}MNá]W áaWGMPX
çG[]KSU�Y�XaX�>µH�BNá]WAK\ßGZLWÎáaWGMEX	BNY�öSMPU�DTBPM��jD�á]MPK\OÎçG[aK�^GßAU'YjX$ä:KL[]YÏU�K\ä�çGBPY'öÑä�KS^SY�BEX�F/XrY�äÏDTO�á]MEU
ßGOGMNáaX�ä�KS^SY�BEX�DT[aY?MNä�çG[aK�å\Yj^µ>�=GK\[�MPOAXráaDTOVU'Y\F�MNévðtY�BPY'öSMPU�DTBPM���Y.áaWGY}çG[aY�ç&KLX]MháaMNKLOAX*þ áaKAÿTD\OA^
þ éí[aK\ä ÿTð?Y�U�D\O�^GMPXrá]MPOGZ\ßAMPX]W�óVY�ámðtY�Y�O�ámð?K$Xrá][aK\OAZ\BPãI^SMNò&Y�[]Y�OLáCä�YjDTOGMPOGZLXCMNO:á]WAY�[aD\MNBPð�D�ã
á]MPä:Y�áaD\óGBNY$á4D\X]îv>

Ci Ci +
w1
...

...wn

w1
...

...

wi+1
wi−1

wn

Ci|wi

wi

wi

���·� º � º Ã.e�i��Lq��	��wxi�u��/q±VVi��\fxz<q�wxf��4i<{��Torq�omi

ïnO�=�MPZ\ßG[aY�>GFAðtY�X]WGK�ðôáaWGY�Y�ò&YjU<á)K\é~áaWGMPX)BNY�öSMPU�DTBPM��jD�á]MPK\OÆK�å\Y�[}D�Z\Y�OAY�[aMPU	XráaDTá]Y��	�rF
óVY�BNKLOGZ\MPOGZ$á]K�DIU'Y�[]áaD\MNOÏX]ã�OLá4D\U'á]MEU�ßGOGMNá�F\ð}WAY�OÏMNá.MPXCçADT[]á]MEU'ßGBEDT[aM·��Y�^�éíKL[.D	U'Y�[rá4DTMPO:ð?K\[4^

 � >&ïnO�á]WAMPX1ð?D�ãLFAð?YIKLóSáaD\MNO�DÈOGY�ð XráaDTá]Y_û¤�ABPBNYj^ÑXráaD�áaYIMPO�á]WAY��AZLßG[]Y�ü}MPO�ð}WGMEU4W�K\OABNã
á]WGY	ð?K\[4^ 
 � U�DTOÆóVY	Y�ä:MNáráaY�^�ð}MNá]W�BPY'öSMPU�DTBµçG[aK\óVDTóGMPBNMNámã,Yj÷LßVDTBvá]K �L>
þ1ßG[,XrãSXrá]Y�ä U�D\OæóVYÑU�K\OAX]ME^SY�[aY�^ñD\X,Dõámð?KTì�BPY�å\Y�B?á][4DTOAXa^SßAU�Y�[j>.ë�WGY�ßGçGç&Y�[ÈBNY�å\Y�B

^SY�XaU'[aMNó&Y�X$U�K\O�á]Y�ö�áaßADTB�MPOSéíK\[aäÏD�á]MPK\OÎDTó&K\ßSá�á]WGYÏXrá][aßAU<áaßG[aY�K\éCá]WGY�X]Y�O�á]Y�OAU'YjX�FµDTOV^�á]WAY
BNK�ð?Y�[�BPY�å\Y�Bµä�K�^GY�BPM���Y�X�áaWGY�Xmáa[]ßVU<á]ßA[]Y$KTé~á]WGY�X]Y�äÏD\OLáaMPU�ßGOAMhá4X�U'KLOAXrME^SY�[]Yj^µ>
ë�WGY�à)OA^SY�[4XráaDTOV^SMNOAZ,çG[aK�U�Y�XaX)U�K\OAX]MPXráaX)KTéÍ�AOV^SMNOAZÈK\ßGá1áaWGY�X]Y�÷�ßGY�OAU'Y�K\é.Xmá4D�áaY�X1KTé

ä�DTöSMNä�ßGä çG[aK\óAD\óGMNBPMNámã�KLO,á]WAY1MPO�á]Y�ZL[aDTá]Yj^Ïä�K�^GY�B&éíK\[�DTO,MPOGçGßGá}X]Y�O�áaY�OAU�Y\>�ë�WGY�[aY'éíKL[]YLF



� ÿ�Â s�whq\¿GÃ�Â �:u�wxfhe�q\¿��CÂ��Lq�e�zr¼�fxl4¿���ÂG�Ti4Á�q'knkrq$q�e�{�ÿ�Â���q�kmz��� q
á]WGMEXIX]Y�÷�ßGY�OAU'YÏä�ßAXmá�ó&YÈU�K\ä�çAD�áaMNóABNY,ð}MNá]W áaWGY,U'KLO�á]Y'ö�áaßADTB.D\OA^õBNY�öSMPU�DTB.U�K\OAXrá][4DTMPO�áaX�>
ë�WGMPX�çA[]KSU'YjX]X�U�DTOñóVY�U�DT[a[]MPY�^ K\ßSáÏó�ãi;1ã�OVDTä�MPU�@.[]KLZ\[4DTä�ä�MNOAZ�ßAX]MNOGZõáaWGY �)MNá]Y�[]óGM
DTBPZ\K\[aMNá]WGä�Fvð}WGMEU4WÎð?Y:DL^GDTçGá]Y�^Ñá]KÆK\ßA[�ä�KS^SY�BPX�>�=G[aK\ä áaWGY�;)ã�OAD\ä�MPU�@C[aK\ZL[aD\ä�ä:MPOGZ
á][aY�BPBNMEX�FSð?Y	U�D\OÈK\óGáaDTMPO_á]WGY	ó&Y�Xrá�XrY�Z\ä�Y�O�áaDTá]MPK\O_KTé/áaWGY	MPOGçGßSá)X]Y�O�á]Y�OAU'Y$MPO�á]KÏXrY�äÏDTO�á]MEU
ßGOGMNáaX�>

� ���é=-�ØAÝO/ -~Ö.×.æÍç���-C+�Û:çn×]+
ë�WGYÏBPD\OGZ\ßVDTZ\Y:ßGOA^GY�[4Xmá4DTOA^SMPOGZ�ä�KS^SY�B.K\óSá4DTMPOGY�^Îð?DLX	DTçGçABNMPY�^Îá]K�D\O ßGOA^SY�[aXráaD\OA^SMPOGZ
áaD\X]î,ð}WGMEU4W�ð?DLX�MNO�áaY�Z\[4D�áaY�^_MNO�áaK,DÏXrç&K\îLY�O�^SMPD\BNKLZÏXrãSXrá]Y�ä DTOAX]ð?Y�[aMNOGZ�÷�ßGY�[aMPY�X}DTó&K\ßGá
D�[4DTMPBPð?D�ã�áaMNä�Y'á4DTóGBPY	MPO�RSçADTOGMEX]W8����	�>
ë�WGY?U�K\[açGßAX�U'KLOAX]MPXrá]Yj^IMPOIáaWGY�K\[]á]WGKLZ\[4DTçGWAMPU�áa[aD\OAXaU'[aMNçSáaMNKLOIK\é&D�XrY�á�K\éR]��?�^GMPD\BNKLZLX�F

K\óSá4DTMPOGY�^Èá]WG[aK\ßAZ\W_D÷% M·��DT[4^,K\é�þ:�1á]YjU4WGOGME÷LßAY\>Gà)X]MPOGZ�K\OGBPã�á]WGY$ßAX]Y�[�ßSá]á]Y�[aD\OAU'YjX�F�ð?Y
^SY��AOAY�^ÈD	á][4DTMPOGMNOAZ�X]Y'átK\é����N?	^SMEDTBPK\ZLX.ð}MháaWí�\F·���m��ßAX]Y�[tßSáráaY�[4DTOAU�Y�X�F�D\OA^,D$áaY�Xrá�X]Y'á?KTé
�Ký:^SMPD\BNKLZLXtð}MháaW N�N�IßAXrY�[�ßSáráaY�[4DTOAU�Y�X�>�ë�WAY�O�ßGä�óVY�[�KTé/ð?K\[4^GX?MNOÈá]WGYjXrY�ámð?K:X]Y'á4X?ð?DLX
�N�\F �N���	D\OA^_á]WGY	ä�Y�^GMNßGäøBNY�OGZTáaW�KTé/áaWGY	ßSá]á]Y�[4DTOVU'Y�X�ð�D\X"��ýG>�?�ð?K\[4^GX�>

%ÎY	ßAX]Y�^ÆX]Y�å\Y�[aD\Bvä:YjD\X]ßG[aY�Xtá]KÏY�å�D\BNßVD�á]Y�áaWGY�D\U�U'ßG[4D\U�ãÏKTé/áaWGY	ä�KS^SY�BEX�ú
ô ë�WGY	ç&Y�[4U'Y�O�á4DTZ\Y�KTé�U'KL[][aY�U'á�X]Y�÷�ßGY�OAU'YjX�KTé�XrY�ä�D\O�á]MEU1ßAOGMhá4X�û�����F¨F��\ü'>
ô ë�WGY	ç&Y�[4U'Y�O�á4DTZ\Y�KTé�U'KL[][aY�U'átéí[4DTä�YjX	û������mü'>
ô ë�WGY?çG[]YjU'MEXrMPK\O_û�����ü<F�áaWAD�á�MPX�Fjá]WGY?[4D�á]Y?ó&Y'ámð?Y�Y�OIá]WGY?O�ßGäIó&Y�[�K\éVU'KL[][aY�U'á/çG[aK\ç&KLX]Y�^XrY�äÏDTO�á]MEU�ßGOGMNáaX�D\OA^_á]WGY	O�ßGä�óVY�[}KTé�çG[]KLçVK�XrYj^ÈX]Y�äÏDTO�áaMPU�ßGOGMNáaX�>
ô ë�WGY:[]YjU�DTBPB�û�����ü<F&á]WVD�á	MPX�F&á]WGY:[4D�á]Y�óVY�ámðtY�Y�OÑá]WGY�O�ßGäIó&Y�[�KTé?U'K\[a[aY�U<á�çG[aK\ç&KLX]Y�^XrY�äÏDTO�á]MEU�ßGOGMNáaX�D\OA^_á]WGY	O�ßGä�óVY�[}KTé�XrY�ä�D\O�á]MEU1ßAOGMhá4X}MPO_áaWGY	[aY'éíY�[aY�OVU'Y\>
ô ë�WGYÏX]U�K\[aY���� É! #"

%$'&($�)
&+*,) Fµð}WGMEU4WÎU'KLäIóGMPOGYjX)áaWGY�BPDLXmá�ámð?K_[4D�áaY�X:û����ôD\OA^

�-�)ü<>
%ÎYÆY�å�DTBPßADTá]Y�^ýá]WGY�XrY�Z\ä�Y�O�á4D�á]MPK\OâD\U�U�ßG[4D\U'ã DTOV^ýá]WAYÆU�K\[a[]YjU<áIMPO�á]Y�[açG[aY'á4D�á]MPK\O KTé

á]WGY	ßAX]Y�[}ßGárá]Y�[aD\OAU'YjX�ßAX]MNOGZ:áaWGY�X]Y	ä�Y�D\X]ßG[aY�X�>

. ¸L³0/21Ë��º �0�\�Siakmfx�	i4e�orq�wSkmi4ln��wpoml
�:uT{\i4wxl 3 z4lnln� 3èza� 3Ês 354 687:9<;
=��E�tÉ>=���� W���Â W �@?�Â � û�ûTÂ A ûB?�Â � û�WTÂ W
=��E�tÉC=~���tÉí½�u�kr{ ûEDTÂ F �GF�Â W FHD\Â A FEATÂ � FEATÂ �
=��E�tÉC=~���tÉ�wxi4�	��q ûEATÂ A Fj��Â û FHA\Â � DI?�Â � Dj�TÂ W

ïnO�ë~D\óGBNYÚ�\FVðtYIX]WGK�ð á]WAYIY'öSç&Y�[aMNä�Y�OLá4DTB~[]YjXrßGBNáaX)ð}MháaW�á]WA[]Y�Y�DTçAçG[]K�D\U4WGYjX�úGDÏámðtK\ì
BNY�å\Y�B�DTçGçA[]K�D\U4W$ßAX]MNOGZ1@?þ$R�óGMPZ\[4DTä ä�K�^GY�BEX/MPO	á]WAYCámð?K�BNY�å\Y�BPXCû¶7?ïr`1ìE7?ïr`	ü<F�D}ámð?KTì�BPY�å\Y�B
DTçGçG[aKLDLU4W�ßAXrMPOGZÈ@�þ$RÆóGMPZ\[4DTä ä�KS^SY�BPX1ð}WGMEU4W�ðtY�[]Y�BPY'öSMEU�D\BNM·��Yj^ÆáaDTî�MPOGZ,MPO�á]KÈDLU�U'KLßGO�á
á]WGY�ä�K�XmáCéí[aY�÷�ßGY�O�á.ðtKL[a^AX�û¹7?ïr`1ì�7tïr`1ì�ð?K\[4^GXaü'FTDTOA^ÏD	ámðtK\ì�BPY�åLY�BGDTçAçG[]K�D\U4W:ßAX]MNOGZ�@?þ$R
óGMNZL[aD\ä ä�KS^SY�BEX_ð}WGMPU4W ð?Y�[aY�BPY'öSMPU�DTBPM���Y�^ñá4DTî�MNOAZ�MNO�áaK D\U�U'K\ßAOLáÏáaWGYÑä�K�Xmá,éí[aY�÷�ßGY�O�á



VVq�e�Á���q�Áji�d?e�{Liakml�orq�e�{LfxeLÁ1�LlnfheLÁ	Ì�½�u�É�whiag�i4wµ��omu�z]¼�q�l�omfxz:�:uT{Li4wxl}ÂxÂxÂ F

BNY�ä:äÏDLX)û¹7?ïr`1ì�7?ïr`1ì�BPY�ä�äÏD\X4ü<>TïnO�áaWGY}áaWGMN[4^ÏU�DLXrYLFTáaWGY�BPY'öSMPU�DTBPM���Y�^:ßGOGMNáaX.ðtY�[]Y}BPY�ä�äÏD\X
MNOAXrá]YjD\^	K\éSðtKL[a^GX�>�ë�WAY�X]Y.BPY�ä�äÏD\X�ð?Y�[aYCKLóSáaD\MNOGYj^�á]WG[aK\ßAZ\WID}ä�KL[]çGWAK\BPK\Z\MEU�D\B\DTOVDTBPã&��Y�[j>
þ1O�K\OGY	WAD\OA^µF&Mhá�U�DTO�ó&YIKLóAX]Y�[aå\Y�^_éí[aK\ä3ë~D\óGBPY��$á]WADTá)áaWGY�[aY�MEX)DÏóGMPZÈ^SMNòvY�[aY�OAU�Y

óVY�ámðtY�Y�O�á]WAYJ�K��F»F���D\OA^�á]WGYJ���>��ä:YjD\X]ßG[aY�X�>Të�WGMPXt^SMNò&Y�[]Y�OAU'Y}MEX.^SßAY�á]K	áaWGY}é�D\U'áCá]WVD�á�F
DTBNá]WGKLßGZ\W�á]WGY)K\óSá4DTMPOGY�^:XrY�äÏDTO�á]MEU�XrY�OLáaY�OAU�Y}MPXCOGKTáCY�öSDLU<áaBNã	áaWGY�XaDTä�Y}D\X�áaWGY}[]Y�éíY�[aY�OAU�Y
XrY�ä�D\O�á]MEU�X]Y�O�áaY�OAU�Y\F�á]WAY�MP[)U'KL[][aY�X]çVKLOA^SMPOGZ�éí[aD\ä:Y$MEX?á]WGY�XaDTä�YL>
þ1O$á]WGYtKTá]WAY�[/WVDTOA^µFjð?YCK\óAX]Y�[aå\Yj^1á]WADTá/á]WAY.ó&Y�Xrá~ç&Y�[]éíK\[aä�D\OAU'Y�ð�D\X~D\U4WGMPY�åLY�^�ßAX]MNOAZ

BNY�ö�MEU�D\BNM·��Yj^Èä�KS^SY�BPX�>Gë�WAD�á}MEX�óVYjU�D\ßAXrY�áaWGY	BNY�öSMPU�DTBPM��jD�á]MPK\O_çG[aK�U�Y�XaX?ZLD�å\Y$D�ä:KL[]Y	DLU�U'ßGì
[aDTá]Y�[]Y�BPDTá]MPK\OõóVY�ámðtY�Y�O ð?K\[4^GX	DTOA^õX]Y�äÏDTO�á]MEU�ßGOGMNáaX�>�ïnOõá]WAY�7?ïr`1ìE7?ïr`1ì�ðtKL[a^Ñä:KS^SY�B°F
á]WGY,ó&Y�XráI[aY�X]ßGBNáaX	ð?Y�[aYÏD\U4WGMPY�åLY�^ÎáaD\î�MPOGZ�MPO�á]K�D\U�U'KLßGO�á	á]WGYÏð?K\[4^GX	ð}WGK�XrY:éí[aY�÷�ßGY�OAU'ã
MNO áa[aD\MNOGMPOGZÑ^AD�áaD�ð�D\X�BPD\[]ZLY�[$á]WVDTO �G>~ïnO á]WGYË7?ïr`1ìE7?ïr`1ì�BNY�ä:äÏD�ä�KS^SY�B�F/ð?YÈU�K\OAX]MP^Sì
Y�[aY�^ñBNY�ä�ä�DLXÏMPOAXmáaY�DL^æKTé	ðtKL[a^AX�MNO KL[a^SY�[�á]K X]ç&Y�U'MEDTBPM·��Y�á]WAY�ä�K�^GY�B�>të�WGMEXÏî�MNOV^æKTé
Xrç&Y�U�MPD\BNM·��DTá]MPK\O�XrBPMNZLW�á]BPã,MNä�çG[aK�å\YjXtá]WGY	ç&Y�[]éíK\[aäÏDTOAU�Y1K\é~áaWGY�XrãSXrá]Y�äÆ>
ïnO{������	�F~X]K\ä�Y,[aY�X]ßGBhá4X�KLOýá]WGYÆX]D\ä�YÈU'KL[]çGßVXIDT[aYÏçG[aY�X]Y�O�á]Yj^ ßAX]MNOGZÑðtKL[a^ óGMPZ\[4DTä

ä:KS^SY�BPX�>tH)BháaWGK\ßAZ\Wñá]WGMEXÈD\çGçG[aKLDLU4WâZ�D�å\Y�D�XrBPMPZ\W�á]BPã ó&Y'á]á]Y�[_çVY�[réíKL[]äÏD\OAU'YÆá]WVDTO K\ßA[
DTçGçG[aKLDLU4W�F�ä:KS^SY�BPX�óVD\X]Y�^,KLOÆU�D�áaY�Z\KL[]MPY�XtDT[aY1ä�KL[]Y�MNOV^SY�ç&Y�OA^GY�O�á}éí[]KLä"á]WGY$á4D\X]î�á]WAD\O
ä:KS^SY�BPX�óAD\X]Y�^_K\OÆðtKL[a^AX�>

L MÎÙtÖ)Ü6çrÛ:+�ÝmÙ.Ö:+�æ�Ö)ÚON�Û�×SÛ)Ø]-5P ÙCØRQ

%ÎY�WAD�åLYIçG[aY�X]Y�O�á]Yj^ÑD\OõD\çGçG[aKLD\U4W�áaK�ê)D�áaßG[4DTB�Þ/D\OGZ\ßAD\Z\YIà)OA^SY�[aXráaD\OA^SMPOGZ_óVD\X]Y�^�KLO
R�á]KSU4WADLXmáaMPU�J�KS^SY�BEX�F&ð}WGMEU4WÑDT[aYID\ßSá]KLä�DTá]MEU�D\BNBPã_BPY�D\[]O�á�éí[aK\ä ^GDTáaDA>AïnOÑçVDT[]á]MEU'ßGBEDT[jFGð?Y
WAD�å\Y1ßAXrYj^_X]K\ä�Y1á]YjU4WGOGME÷LßAY�Xtéí[]KLä"á]WGY	D\[]YjD\XtKTé~@�þ$R�áaD\Z\ZLMNOGZ:DTOA^�R�WAD\BNBPK�ðô@�DT[4X]MNOGZV>
ë�WGYtY�å�DTBPßAD�áaMNKLOIWADLX�óVY�Y�O�^SK\OGY?K\O�D)áaD\X]î	KTé&BPD\OGZ\ßVDTZ\YtßGOA^SY�[aXráaD\OA^SMPOGZ�MNO�D�RSçADTOSì

MPX]WÆ^GMPD\BNKLZ�X]ã�Xrá]Y�ä2ð}WGMEU4W_D\OAXrð?Y�[4X?÷LßAY�[aMNYjX?D\óVKLßSá}D�[4DTMPBPð?D�ã�á]MPä�Y'áaD\óGBPY\>m!tK\OVXrME^SY�[aMPOGZ
á]WADTá}á]WGY�D�å�DTMPBEDTóGBPY�^AD�áaD:ð�D\X}X]äÏDTBPB°F�áaWGY	[]YjXrßABhá4X�ðtY�[]Y$[aY�BED�á]MPå\Y�BNãÏ[aY�BPMEDTóGBPY\>
ïnO,DTO�ã:U�D\X]Y\F\éí[]KLä áaWGY)Y�öSçVY�[]MPä�Y�O�áaD\BA[aY�X]ßGBhá4X�FLðtY1K\óAX]Y�[aå\Yj^�á]WADTá.á]WAY)ó&Y�Xrátç&Y�[]éíK\[]ì

ä�D\OAU'Y$ð�D\X�D\U4WAMNY�å\Y�^ÈßAX]MNOGZ�BPY'öSMEU�DTBPM·��Y�^_ä�KS^SY�BEX�>Gë�WVD�á}MPX�óVYjU�DTßVXrY1á]WGY	BPY'öSMEU�D\BNM·��DTá]MPK\O
çG[]KSU�Y�XaX$Z\MPå\Y�XID�ä:KL[]YÏDLU�U'ßA[aDTá]Y�[]Y�BPDTá]MPK\O ó&Y'ámð?Y�Y�O ð?K\[4^GX	DTOV^ýXrY�ä�D\O�á]MEU�ßGOGMNáaX�>0%õY
WGK\ç&Y	á]WVD�á1D�ä�K\[aY�DTçAçG[]KLçG[aMPDTá]Y	^SY��VOGMháaMNKLO�KTé�á]WAY�BNMEXrá)KTé�ð?K\[4^GXTS�BNY�ä�ä�DLX?á]KÏó&Y�BPY'öSMhì
U�DTBPM·��Y�^_ð}MPBNB�çA[]K�å�ME^SY1ó&Y'á]á]Y�[�çVY�[réíKL[]äÏD\OAU'YL>
þ1O$á]WGYtKTá]WAY�[/WVDTOA^µF�á]WAY.MPOAU'KL[]ç&K\[4D�áaMNKLO�K\éGU'K\O�áaY'ö�á]ßAD\B\î�OGK�ð}BPY�^SZLY�éí[aK\äèá]WGY?^SMPD\BNKLZ

ä�D\OADTZLY�[jF'áaWAD�á�MEX�Fjá]WAYtçG[aY�^GMPU'á]MPK\OIK\éGá]WAYtOGY�ö�á�^SMEDTBPK\Z�D\U'á�F�U'KLßGBP^IMNä�çG[aK�å\Y.á]WGY?ä�KS^SY�BEX�>

U ÜVQ}Ö�ÙC5�ç³-~Ú�W3/ -/Öt×]+
ë�WGMPX�ðtKL[]î�WVD\Xµó&Y�Y�O�XrßGçAçVKL[ráaY�^�ó�ã�á]WAYtR�çAD\OGMPX]W=9}Y�X]Y�D\[aU4W$@C[aKTùmYjU<á4X0!tïO!YX�ëõë�ïO!@�ýNýKý� 
ýN�N�N�
 A!�ýK� .ý]��D\OA^_ë�ïO!��K��ì�ý����>� A!�ýN�
 �ýK

��-0ê¨-/Ø]-/Ö)ÜR-C+
?jÂ�Ã�ÂZ=�u�e�q'�Euje�omij¿AsvÂ�ÃtfxÀ�q'k<¿Z[1ÂS��q�l�omi4wxw�¿m�CÂ]VAwxi4fh{�q\¿Z\LÂ =tÂm��q�kmfµeLuL¿.��ÂA�\q�e�zr¼�fxl4¿Gq�e�{��_Â �]Â
ÌVu�knkmi4l4Âñ��i4lmq�knkmu�wxwhuÑ{\iÏ��eõlnfxl�omi4��q�{\i,{Lfa�q�wxu�Áju�u�krq�w?i4eý{\uj�	fxe�fxu�l�kmial�onkmfheLÁjfh{Lu�l4Â ��e
]  ���¦4�³����§©¯:^�¬��`_-a-b��� 4¯.£���£�¬:�O¯dc]��¦¨¯.��ª«�e^�£÷�
�¨ªZf�£�º»ª«£ ¿������j�TÂ



D ÿ�Â s�whq\¿GÃ�Â �:u�wxfhe�q\¿��CÂ��Lq�e�zr¼�fxl4¿���ÂG�Ti4Á�q'knkrq$q�e�{�ÿ�Â���q�kmz��� q
�TÂ�Ì?Âg=~krq�eToml4Â���q�lnz<q�{Li<{���q'kmÄ�u'g<�:uT{Li4wxl4Â ��eh]  E��¦4�4����§·¯B^�¬��`_U®·&��i!jlknm!oGo ¿g=�iakmÁ�i4eV¿
[tu�kn½�q<¾G¿R?�AEApA\ÂW\Â�svÂS��wNq'kmÄTlnuje�{,q�e�{q4�Âr4.uje�lniaeL�EiawN{GÂ?�Torq�omfxl�omfxz<q�wÕV&q�eLÁj��q�Áji±�:uT{LiawhfxeLÁ��LlnfheLÁ	om¼�i1�Í�:dtÉ
��q���À\kmfN{\Áji}ÌVu�ujwxÄTfxo<Â~��eq]  E��¦4�4����§·¯B^�¬��`_siÍµ� E��¬¤�K�4��¦4 ¿r4t¼LuT{Li4l4¿��tkmi4i4z4i�¿8?�AEAGF�Â

�LÂ)�SÂ��_ÂBt�q'oe�jÂm�/l�omfx��q�omfxu�eIu��vsµkmujÀ�q�ÀLfhwxfpomfxi4l��Pkmu�� �T��q�kmlni.�}q'orq}�Pu�k~om¼�i*V&q�eLÁj��q�Áji@�:uT{Li4w
��u��	�SujeLi4e�o�u���q$�\�Si4i4zr¼�4ti4zaujÁjeLf��4iak<Â a`i!i�iuc& E£�¯&¬O£�¦¨®Q§Q��¯&¬���¯%j�¦³��µ�¬4®Q§Q¦¨¬wv!x��K�³��¦4�£�¯.�
xK§y^�¯.£�ª ]  ���¦4�O¬³¬³§©¯B^ ¿]W�ûT¿n?�ApDpFTÂûTÂ,V�Â0V&q��	i4w�¿~�GÂz4.ujlnlniao<¿!\LÂ ��q��Lgjq�fxeV¿��GÂ�=�iae�e�q�z4ia�°¿��_ÂT��q'kme�fxiaknÉ�4tf��4i]o<¿�q�e�{{=tÂ~sµkmuj�Loml4Â
Ì�¼Li,VV�E�Ï�\��ÃY4t���K�Ñ�T¾\l�omi4��Â x��K�³��¦4|k0���:�±µ�¯&§¤¦³£�®Q§Q��¯ ¿&WI?j�����O� W�WEA'Ç�W�û�WT¿v���j���\Â

�\Â,��Â$VVi4gTfxe�q�e�{�4�Â&s�fxiakrq�zaz4fxe�f�ÂÈ��ujeLz4i4�\o�ÇB=�q�lni<{��\�Su�eTorq�e�i4u���l1�\�Siai4z]¼Æd?e�{\iakml�orq�e�{Lfxe�Á
��¾\l�omi4��Âµ��eq]  E��¦4�4����§·¯B^�¬��`_YiK}V~��gx ] i!i-k8f�� oG� ¿L��q�Á�i4l�û�û�û4ÇNû�ûED\¿0?TApA�ûTÂ

FTÂ�ÓñÂK�:fheLÄ�iak<Â/��omu�z<q�l�omfxz<q�wxwx¾�Ç:=�q�lni<{,�Ti4��q�e�omfxzjÂ\Ã.e�q�wp¾\lnfxl��Eu�k.Ãs4.�n�K�_Ç	Ãt�\omuj��q�omfxzs4?q�fhwpÉ
½�q4¾��°eL�Pu�km��q�omfxu�e,�T¾\l�omi4�	l��Pu�k��/�\kmuj�SijÂ��T���j�O��?'�EF<Çr?a�:F�¿0?�ApAEA\Â

D\Â�ÿ�Â�s/whqT¿CÃ)ÂÍ�:ujwxfxe�q\¿.q�e�{�[)Â�sµkmfhi]omuLÂ Ìvq�Á�Ájfxe�ÁÑq�e�{���¼T��e�ÄTfxe�Á_½Cfxom¼�=~fhÁ�krq��	l4Â ��e
]  ���¦4�³����§©¯:^�¬��`_,®·K�#k���m8a��K���E�I�G�G� ¿S�Lq�q�kmÀLkE���zrÄ�i4eV¿��?iakm��q�eT¾G¿LÃt�LÁj�Ll�ot���j���\Â

A\Â�ÿ�Âµs/whq\¿~Ã�Â0�:ujwxfxe�qT¿�q�e�{{[1Â�sµkmfxiaomuLÂ�Ãte���e�omi4Á�krq�omi<{Ñ�Torq'omfxl�omfhz4q�w*�:uT{Li4w��Pu�k�Ì&q�ÁjÁ�fxe�Á
q�e�{���¼T��e�ÄTfxe�Á1d?e\kmi4l�onkmfxzaomi<{IÌ&i��To<Âµ��eq]  E��¦4�4����§·¯B^�¬��`_�®·&�#c]����®�v�x��K�³��¦4�£�¯��K�@§¤£�ª«�e^�µ&�
�B�G�G� ¿�=~kme�u\¿G�g�4iaz]¼q4.i4�L��À�wxfxzj¿��\ia�Lomi4�1ÀSiak.�����j�TÂ

?4�\Â�ÿ�Â�s/whq\¿tÃ�Â3�:ujwxfxe�qT¿?q�e�{�[1Â�s�kmfxiaomu\ÂÊ���	�\kmu'g\fxeLÁÑ��¼\�Le�ÄTfxe�Á�À�¾ �	i<q�e�lIu��±VVi��\fxz<q�wxÉ
��u�e�omi��Tom��q�wt��e\�Eu�km��q'omfxuje�fxe �Torq�omfxl�omfxz<q�w,V&q�eLÁj��q�Áji �:uT{Li4wxl4Âè��e,]  ���¦4�³����§©¯B^�¬Ë�`_��K®·
k0���Ymnm����I�G�G�¥£�¯.��m8mnm����I�G�G� ¿�VVfxlnÀSujeA¿Ssvu�knom��Á�q�w�¿G�\ia�Lomi4�1ÀSiak.�����j�TÂ

?E?jÂ,��ÂA�\q�e�zr¼�fxl4¿A��ÂV�\i4Ájq�knkrqT¿m�_Âm��q�wxfhq�e�u\¿Vÿ�Âm��q�kmz��� qT¿vq�e�{�V/ÂZ�t�Lknorq�{LuLÂ��:uT{Li4wxf��<q�z4fa�uje�{\i
whq1��uj�	�\kmi4lnfa�ujeI�	i<{Lfhq�e�omi.Ì	�i4z4eLfxz<q�lC{\i�Ãt�\kmi4e�{\f��<q���i�Ã.�Lomuj�Î�q'omfxz4uLÂA��e�]  ���¦4�³����§©¯B^�¬��`_�a
b��� O¯�£���£�¬:�O¯dc]��¦¨¯.��ª«�e^�£U�
�¨ªrf,£�º»ª«£ ¿S���j���\Â

?<�TÂ�4�Â��\zr¼�½�q�knoe��¿��SÂT�:fhwxwxiak<¿���Â��Torq�wxwhq�kr{G¿�q�e�{�\LÂÍ��q�ÄT¼�uj�Lw�Â�V&q�e�Á���q�Á�i,d?e�{\iakml�orq�e�{Lfxe�Á
�Llnfxe�Á$¼LfN{L{Li4eI��e�{Liakml�orq�e�{\fheLÁ��	uT{\i4wxl4Â~�°e aHk0x:m ]�¿L��q�Á�i4l	AEAGF4Çr?<���j�T¿0?�ApA��\Â

?»W\Â,��Âj�\i4Ájq�knkrqT¿�|1Â�ÃCknkrq�e���¿p[)Â���q�l�omi4wxw�¿��]Â���q�whfhq�e�uL¿�ÿ�Â
��q'kmz��� q\¿TÃ�Â��:ujwxfxe�q\¿�q�e�{±��Â��\q�e�zr¼�fxl4Â
4.i4�\kmi4lni4e�orq�z4fa�u�eÑ�\i4�Î�q�eTomfxz<qÏ{\i�whq,Ìvq'kmi<q\Â_��e a4¯K®¶�O O¯�£�ª�~��¶�N�� O®J} ]�� �-xIaHkz�Ha�a>�Z���V�G� ¿
���j���\Â

?a�LÂ,��ÂT�Ti4Á�q'knkrq\¿��CÂ��Lq�eLz]¼Lfxl4¿��_Â���q�wxfNq�e�u\¿\ÿ�Â
��q'kmz��� q\¿Lq�e�{"V/Âp�?�\knorqj{Lu\Â.�0�Tonkrq�zaomfxe�Á}�\i4��q�eLÉ
omfxz���e\�Eu�km��q�omfxuje}om¼Lkmu���Á�¼�Ãt�Lomu���q�omfxzÕVVi4q�kme�fxeLÁtÌVi4z]¼Le�fhË���i4l4Â���e a`��x��N£�¯&§©¬ElxK´��*�N��¬³§©µ����¯ ] £�®Q®¶�O 4¯�~���¦³�e^�¯&§©®Q§¤��¯ £�¯��Ka4�"£�^
�sj3¯.£�ª ´�¬³§©¬w��xB�s~��@jsa@� �p  ¿G���j�I?�Â


