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��� ����������� � �������� 
�� �,�|���� � ��$ �.� �#�����8�����!$&%

�
	±[}����	±¯���bB2TV\�]VB2TV\.QS]oP��I:ACI \g\CB2]s\��F � F!\gI D2H4I:]UPGF�PGQSB2]I:P+FET4\CTsQSY[QVPGI:H4f�B2AgI � hsIb\`PGAgTVi:PCTVACI:\+h��I:��B2Ae 
H	FEN � I \+hXFE]V\+TV]VIM\��I RUTVI ]si Ivh�� QSHF�D2I \:����I:\�\`PGACTsi:PGTsACI \+\CBE]UP�FEfVfsACB���Q�H��I I:\�fXF�A+hsI \+i B2]oPGBETVAC\+Q�H4f � QÁ 
i Q�PGI:\ W[RUTVQ�fOI AgH4I:PCPCI ]oPTs]VIdH4B[h��I � Q�\CF�PGQSB2]hVI \�h��I:��B2AgH	F�PGQSB2]V\+Y�QS\Ci:B� ��I � F�\gPGQSRUTVI \�I:PhsI \�ikjVFE]VD2I:H	I:]oPG\
hVI�PCB2fOB � BED2Q�I�����I \�i B2]oPGBETVAC\�QSH4f � QSi Q�PGI:\4\CB2]oP�D��I:]��I A��I \�fXF�A � F�H4QS]VQSH	QS\GF_PGQSB2])h�� Ts]VI|��B2]Vi�PGQSB2]V]VI ��� I
h�� �I ]VI:ACD2QSIE�!�"� �I:]VI AgD2QSI�TsPCQ � Q�\��I IyQSi Q�PCQ�I:]UPdi B2H4fsPCI�hVI:\dQS]s��B2AgHF_PGQSB2]V\bhVI�fOB2\gQSPCQ�B2]´W£PGFE]VD2I:]oPGI�I�Pdi:B2TVAe 
NVTVAgIE�#��I \.i:B2]oPGB2TsAC\�Q�H4f � QSi Q�PGI \+\CBE]UP+h��I��X]VQS\�fXFEA.hVI:\+fOB2QS]oPG\.hVIMi BE]UPCA%$B � IZI:P+hVI:\�AGF � B2]s\+h&� QS]sªXTVI:]Vi I��
��I�fVAgB2N � �I H4I�hVT#\gTVQ�Y�Q�PGI H4fOB2ACI � hVI:\y\gPCACTVi�PGTVAgI \�I:\gP4F � B2Ag\�AGF�H	I:]��I'�F7i:I � TVQ�hsI � F¯YEF�ACQ�F�PGQSB2]#hVI:\
fXFEACFEH(�I:PCACI \+D��I:B2H)�I:PGAgQ�RUTVI:\�hVI:\�fOB2QS]oPG\�hVIbi B2]oPGA*$B � IE��½�I:PgPGIbH)�I�PGjVB[hVIMI \`PF�fVf � Q�RUT��I:Id\CTsA+hsI \+Q�H	FED2I:\
h�� �I ikjVBED2AGFEfsjVQ�I�WVfVTVQS\�\gTVATV]sIv\CTVQ�PGIdh�� QSH	FED2I:\H4B2]oPGAGF�]UP � F���B2ACH	F�PCQ�B2]h�� TV]|PGB2TsACNVQ ��� B2]¨�s½�IdPCAGF�Y�FEQ �
i BE]V\gPCQSPCTVI � F4fVACI:H	Q+�I AgI,�I�PkFEfOI!Y2I Ag\&Ts]VI�H4B[h��I � QS\GF�PCQ�B2]�hVI \b\gPCACTVi�PGTVAgI \bi B2H4f � I���I:\vBE¢�AGFE]oPM\CQSH�T � PGF_ 
]��I:H	I:]oP�i B2H4fVAgI \g\CQSB2]�hVI \�hVB2]V]��I I \:W©\gI D2H4I ]oPGF�PGQSB2]#I�P�\gTVQSY[Q�hVI \�\gPGAgTVi:PCTVACI:\yhXFE]s\�hVI:\�\��I:RUTVI ]Vi:I \
PGI:H4f�B2AgI �S� I:\&h&� QSH	FED2I \:�
- ¶X��}�³G�/.0	±�� ¤�I:D2H4I ]oPkF_PGQSB2]¨W~¸£BE]Vi:PCQ�B2]s\�c¡H4f � Q�i:QSPCI \:W.¤�TVQ�Y[Q���I H4fOB2ACI � W�c¡H	FED2I:\�».ikjVB2DEAGFEfVjsQ�RUTVI:\ W
c¡H	FED2I:ACQSI�¤�F�PGI ��� QSPGFEQSACIEW£��B2TVAgNVQ �S� B2]¨W ¼ QS]VQSH	QS\GF_PGQSB2]7h�� ».]VI AgD2QSIEW�¾!ACFEhVQSI ]oPd½�B2]�^`TVDET��I



� ���������� � �b�����|�
c¡]!PGjVQS\�fXFEfOI A���I+FEhshVACI:\C\�PGjVI�fVAgB2N � I H BE��\CI:D2H4I ]oPGQS]VDvhsI:��B2AgHF�N � I�H4BxY[Q�]VDb\gPCACTVi�PGTVAgI \~Q�]�FE]�Q�H	FEDEI
\CI:RUTVI ]Vi:I��¨��I4FEACI � B[B2�UQS]VD���B2AdF�H	F�PGjVI:H	F�PGQSi�F � ��AGFEH4I:��B2Ag�7F �S� B��MQS]VD�\gQ�H�T � PGFE]VI:B2TV\ ��� \gI D2H4I ]oPGF_ 
PGQSB2]¨WsD � BENXF � PCAGFEik�UQS]VD	FE]Vh¯hXF�PkFyi:B2H4fVACI:\C\gQ�B2]´� ¼ B2ACI:B�YEI A:W£��I�FEACI8QS]oPGI:ACI \`PGI:h7QS]¯hsI:��B2AgH	QS]VD	\gPCACTVi� 
PGTsACI \�hVQ�\gf � F � QS]VD4\CH	F �S� FE]sh � F�ACD2I&hVI:��B2AgH	F�PGQSB2]V\:�V¸XB2A�PGjVQS\fVTVAgf�BE\CId��Iv\gPCTVh � PGjVIdFEfVfVAgBx��QSH	F�PGQSB2]
BE�.\`PGAgTVi:PCTVACI:\dN � Q�H4f � Q�i:QSP&PGI:H	f � F�PCI \:�¨LMI i I:]oPvACI:\CI FEACikj�QS]�PCjVQ�\&fVACBEH	QS\CQS]VD	�XI � h�TV\gI h�fXF�AGFEH4I:PCACQSi
H4B�hsI �S� QS]VD�� � Q���I	\g]XFE��I \�FE]Vh?\Cf � QS]VIi:TVAgYEI \!��B2AvQS]V\gPGFE]Vi:I��vB2A8fVAgB2NXFENVQ � Q�\`PGQSi	H4B[hVI � \	� � Q���I ¼ FEAC��B�Y
AGF�]VhVB2H �XI � hs\
��� p�W�r�sW�r2r��«���ZjVITV\CIBE��PCjVI \gI|H4B�hsI � \�AgI \CT � PCI h�QS]¥QS]UPCI AgI \gPCQ�]sD�Q�H	FED2I	ACI:fVACI:\CI:]� 
PkF_PGQSB2]V\v��B2Av\gI D2H4I:]UPGF�PGQSB2]¨W�NsTsPvPGjsI4FENVQ � Q�P � BE�+TV\gQ�]VD�\gTVikj=H4B[hVI � \v��B2AvQS]Vi:B2ACfOB2AGF_PGQS]VD��U]VBx� � I:hVD2I
FENOB2TsP&H4BEPGQSB2]�QS\d\`PGACBE]VD ���7� Q�H4Q�PGI:h�N � PCjVI�YEI A � \CfOI i:QS�Vi�D2I B2H4I�PGACQSi � QSH	Q�PkF_PGQSB2]V\vBE��fXFEAGF�H	I�PGAgQ�¦:I h
i TsAgY2I:\!FE]Vh�\gTVAg� F�i I \:� ¼ B2AgI BxY2I:Av��I�N�I � QSI:YEIyPGjXF�PdQ�H4f � QSi Q�Pv��TV]Vi�PGQSB2]V\vBE¢�I A&H4B2ACIyfOBEPCI ]oPGQ�F � i�FEfXF� 
NVQ � Q�PGQSI \Z��B2A�FE]VQSH	F�PGQS]VD�Y[Q�\gi B�  I � FE\gPCQ�i!hVI���B2ACH	F�PCQ�B2]s\ZQ�]�c¡H	FED2I!@.AgB�i:I \C\gQ�]sDV�X�~B�DEQSYEI�F�]�I��sFEH4f � IEWXQ�P
QS\�]VB�P�I FE\ � PGB¯ACI � F_PGIFE]¥I � FE\`PGQSi�B2A8Y[QS\Ci B_ ¡I � FE\`PGQSi|N�I:jXF�Y[Q�B2A�BE�ZF�\Cf � QS]VI|i:TVAgYEIPGB�PGjsI�H4BEPGQSB2] BE�
Q�PG\!i B2]oPCACB � fOB2QS]UPC\�FE]Vh?PkFE]VDEI ]oPG\:��c¡] F�\GFEH4I���F � W�\C]XFE��I	PCI H4f � F�PGI	fXFEACFEH4I:PCI AC\!i FE]=NOI4TV\CI:h¥QS]
PGjsId\CI:D2H4I ]oPkF_PGQSB2]�fVACB[i I:\C\B���F�\gPCQ �S� QSH	FED2I�W�NVT�PQ�P���B2T � h|N�I&hVQ��i:T � PPGByAgI � F�PGIbPGjVI&H4BEPGQSB2]|BE��FE]
QSHF�D2I�\`PGACTsi:PGTsACIyPGBPGjVI�YEF�ACQ�F�PGQSB2]�BE�.PCjVI�fVFEAGFEH4I�PGI Ag\vBE�.PCjVIy\C]VFE�EI�W¨\CfOI i:Q¬F �S��� �MjVI:]�PGB2fOB � B2D2QSi�F �
ikjXFE]sD2I \8F�fVf�I FEAbB2AMQS��PCjVI�\`PGAgTVi:PCTVACI�TV]VhVI:ACD2B[I \ � FEAgD2I�hsI:��B2AgHF_PGQSB2]V\ ��ud�.i:B2TVAC\gI�QSH4f � QSi Q�P8B2N[^`I i:PC\
F � \CB�f�BE\C\CI:\C\ � B[i�F � fVFEAGFEH4I�PGACQS¦�F_PGQSB2]V\��ËFE]sh¨WoQ�]	PGjVIMi FE\CIbBE�~r: ¡hVQSH4I ]V\gQ�BE]XF � Q�H4f � QSi Q�P�B2N[^`I i:PC\ WUD � B2NXF �
fXFEACFEH4I:PCACQS¦�F�PCQ�B2]s\MF � \gB�I���QS\gPbFE]Vh¯FEAgIvACI � F_PGI h|PCByPGjVI&PGB2fOB � B2D2QSi�F � ]VBEPGQSB2]�BE��i:B2]V]VI:i:PCI hV]VI:\C\���WONVTsP�W
QS]�F�\gI ]V\gIEW�QSH4f � QSi Q�P�PCI H4f � F�PGI:\�FEAgI��gB2A`PGjVBED2B2]XF ��� PGB7fVFEAGFEH4I�PGACQS¦ I:h�i TVA`Y2I:\4FE]Vh¥\gTVAg� F�i I \��~PCjVI QSA
H4B�hsI �S� QS]VD�i�F�fXFENVQ � Q�PGQSI \ZhsB�]VBEPZAgI ��� B2]�jsB�� FyD2Q�Y2I:]|��TV]Vi�PGQSB2]�HF�fV\ZFE]Vh��`hVQ�\`PGB2A`PG\ � F�fXFEACFEH4I:PGI:A
QS]UPCI A`YEF � W~NVTsP�ACF�PGjVI:A�B2]=PGjVI|DEI B2H4I:PCA � BE�ZPGjsI�D2ACFEfVj#BE�bF�jVQ�DEjVI Ae ¡hVQSH4I ]V\gQ�B2]VF � ��TV]Vi�PGQSB2]#�MjVB2\gI
� I:Y2I � \gI:PC\�hVI��X]VIbPGjVIZPGBEf�B � B2D � FE]Vh	D2I B2H4I�PGA � B��´PGjsIbQSH4f � Q�i:QSP�\CjXFEfOIE�U�ZjVIbD2I:B2H4I:PGA � BE�´PCjVIMD2AGF�fVj
BE�MPGjsI|jVQSD2jVI Ae ¡hVQSH4I ]V\gQ�BE]XF � ��TV]Vi�PGQSB2]�BE� PCI ])I ]Vi:B�hsI \�QS])F�\CQSH	f � I���F � i B2H4f � QSi�F�PCI h)PGB2fOB � B2D2QSi�F �
ikjXFE]sD2I \QS]�I�F�ikj�BE��Q�PG\\gI i:PCQ�BE]V\ �V�ZjsQ�\QS\�PCjVIvAgI�FE\gB2]��Mj � QSH4f � QSi Q�P��TV]si:PGQSB2]V\FEACI&\CByBE� PCI ]|Ts\CI h�QS]
½�B2H4fVTsPCI A+¾8AGFEfsjVQ�i:\©PGB8H4B[hVI � i B2H4f � I���PGB2fOB � B2D2QSi�F � ikjXFE]sD2I \:WE�MjVI AgI�FE\+FE] � F�PCPCI H4fsP.QS]4F�PgPkFEQS]VQS]VD
\CTsikj¥i�F�fXFENVQ � Q�PGQSI \��MQSPCj=fVFEAGFEH4I�PGACQS¦ I:h¥i:TVAgYEI \yF�]Vh=\gTVAg� F�i I \!��B2T � h¥NOI4��ACFETVD2joP�FE]sh=fXF�Q�]s��T � ��®=I
]VBEPCI�PGjXF�P�\CBEH	I	ACI:i I:]UP���B2AC��� nEq���TV\gI h#QSH4f � Q�i:QSP���TV]Vi�PGQSB2]V\�PCB�H	B[hVI � DEACBx�MQ�]sD7NVT � NV\!��B2A!Q�H	FEDEI
\CI:D2H4I ]oPkF_PGQSB2]¨���&I:ACId��I�FEhVhVAgI \g\PGjVI8fVAgB2N � I H ��ACB2H FyhVQ�¢´I:ACI:]UPbfOB2QS]UPBE��Y[Q�I��!WXN � TV\CQS]VD4QSH	f � QSi Q�P
��TV]Vi�PGQSB2]V\+hVI:�V]VI hN � F!\gH	F ��� ]UTVH�N�I:A+B��¨i BE]UPCACB � f�B2QS]oPG\�� QS]�PGjVIZY[Q�I���BE��hXF�PGF�i:B2H4fVACI:\C\CQSB2]����U�ZjVI
I:¢�I i�PGQ�Y2I:]VI \g\�BE�bQSH	f � QSi Q�P4��TV]Vi:PCQ�BE]V\yPGB?jXFE]sh � I�i:B2H4f � I���PCB2f�B � B2DEQ�i F � ikjXF�]VD2I \	FE]sh#Y�QS\Ci:B� ¡I � F�\gPGQSi
D2I:B2H4I:PGAgQ�i8\gQ�H�T � F�PGQSB2]¯Q�\PCjVI8ACI FE\CB2]��Mj � ��IvPGB � I:h¯�MQ�PGj�PCjVI8f�BE\C\CQSN � QSP � BE��TV\CQS]VD4PGjVI:H QS]¯c¡H	FEDEI
@.ACB[i I:\C\CQS]VD	��B2APGjVI!\gI D2H4I ]oPGF�PGQSB2]�F�]Vh¯PCAGFEik�UQS]VD	BE�©hsI:��B2AgHF�N � I!\`PGACTsi:PGTsACI \:�

���! #"�$&%
')(



c¡H4f � QSi Q�Pd��Ts]Vi:PCQ�B2]s\djXF�Y2I�NOI I ]�F	\gTVN�^`I i�PvBE�©Q�]oPCI ]V\gI�ACI:\CI FEACikj¨W�fXFEA`PGQSi T � FEA ��� QS]�PGjsI�hVBEHF�Q�]¯BE�
½�B2H4fVTsPCI Ay¾!ACFEfVjVQSi \:��a&fXFEA`P�PCjVIDEI B2H4I:PCACQSi�F � i FEfXFENVQ � QSPCQ�I:\���I�jXF�Y2I�F � ACI�F�h � H4I ]oPGQSB2]V]VI:h¨W~PCjVI �
F � \CB�I FE\CI �S� Q�H4f � I H4I ]oP�H4I H�N�I:AC\CjsQ�f=F � D2B2ACQ�PGjsH	\:�¨�ZjVI � PGI:]Vh�PGB�NOI i:B2H4I4F�\gPGFE]VhXF�ACh�H4B�hsI �S� QS]VD
PGB[B � Q�]=½�B2H4fVTsPCI A�¾8AGFEfVjsQ�i:\ W´�MjVI:ACI�W � QS�EI4\Cf � QS]VI \!i:TVAgYEI \�FE]Vh?\CTVA`� FEi I:\ W¨PCjVI � hVQ�\gf � F � PCjVI�QS]UPCI Ae 
I \`PGQS]VD�fVAgB2fOI AgP � BE�hVI \gQ�D2]sQ�]VD�i:B2H4f � I��=\CjXF�f�I:\��MQSPCj�F�H4QS]VQSHF � FEH4B2Ts]UP�BE�ZI:]Vi B[hVQS]VD�hXF�PGFs��c¡]
c¡H	FED2I@.ACB[i I \g\CQS]VDVW�PGjVI	i BE\gPg  I:¢�I i�PGQ�Y2I ]sI \C\�B��QSH	f � QSi Q�P���Ts]Vi:PCQ�B2]s\�i�F�]¥NOI	Ts\CI h=��B2A!i B2H4fVAgI \C\gQ�BE]¨W
FE]Vh�PCjVI QSA8f�B�PGI ]oPCQ¬F � ACQSikjV]VI \g\8��B2AvhVI:\CQSD2]VQS]VD�i:B2H4f � I�� FE]sh H4BxY[Q�]sD¯\gjXFEfOI \8��B2AgI \CjVFEhVBx�M\8PGjVI�TV\gI
BE��QSH4f � QSi Q�PZ��TV]Vi�PGQSB2]V\���BEA�PGjsIv\CI:D2H4I ]oPkF�PCQ�BE]¯B���H	BxY[QS]VD4\gPGAgTVi:PCTVACI:\ �V�ZjsI8I:¢�I i:PCQSYEI ]VI:\C\bBE��QSH	f � QSi Q�P
��TV]Vi�PGQSB2]V\ZPGB	FEikjsQ�I�Y2I�H4B[hVI �S� Q�]VD	BE�~hVI:��BEACH4Q�]sD�FE]sh¯AgTVNVNOI Ae  � Q���I�B2N[^`I i:PC\&QS\ZPGjVI8AgI�FE\gB2]��Mj � \gB2H4I
i � FE\g\CI \bBE��QSH	f � QSi Q�PZ��TV]Vi�PGQSB2]V\bFEACI8i F �S� I:h7¤[BE� PbuvN�^`I i�PG\ � n2n�W£n � W£n�J �«�V�ZjsI � I FE\CQ �S� jXFE]Vh � I8H�T � PCQ�f � I
i BE]V]VI i�PGI:h7i BEH	fOB2]VI:]oPG\ WOFE]sh�i FE]�NOI!D2I ]sI AGF_PGI h�F�PMAgI�FE\gB2]V]XFEN � I�i B2\`P��

c¡]�PGjVQS\dfVFEf�I:A&��Iy\gPCTVh � PGjVI�fVACB2N � I:H B��+FEfVfVAgBx��QSH	F�PGQS]VD�FE]7B2N�^`I i�P �ËF	i�FEAghVQ�FEiyi�F�Y[Q�P � B2]�FE]
T � PGACFE\CB2Ts]Vh�Q�H	FED2I�WVF�YEB2AgPCI�����B2ACH	F�PCQ�B2]�BE]�Fy\CI:R[TsI ]Vi:I�B��~QSH	FED2I:\
��W�B2AZF�\gI:PMBE��fsQ���I � \ ��PCjVI � Q�\`PZBE�
I hsD2I�fOB2QS]oPG\MB2NsPGFEQ�]sI h7N � FE]¯I hsD2I!hVI:PCI i:PCB2A
��W£N � QSH4f � Q�i:QSPb��TV]Vi�PGQSB2]V\ �O�ZjVI�fXFEfOI AMQS\bBEACDoFE]sQ�¦:I h�F�\
��B �S� Bx�M\��¨Q�]�\gI i�PGQSB2]#n|FNXFE\CQSi�ACI�Y[Q�I�� BE��PGjsIyfVACBEf�I:AgPGQSI \!BE��QSH4f � Q�i:QSP!��TV]Vi�PGQSB2]V\8QS\vfVAgI \CI:]oPGI h´W~F�]Vh
\CI:i:PCQ�B2] � hVI�Y2I � B2fs\y\CB2H4I�FE\CfOI i�PG\yF�N�B2T�P�QSH4f � Q�i:QSP�i B2]oPGBETVAC\!PGjXF_PyFEAgI4BE�fXF�AgPGQSi T � FEA�QSH	fOB2A`PkFE]Vi:I
��B2AMB2TVAb\CTsN�^`I i�P��Oc¡]7\CI:i:PCQ�B2]7JVWXPGjVI�FEfVfVAgB��sQSH	F�PGQSB2]�fVACB2N � I:H QS\bhVI \gi ACQSNOI h�QS]�PCI ACH4\&BE�.FE]�I ]VI:ACD �
H4Q�]sQ�H4QS¦�F�PCQ�B2]�fsACB[i I \g\ W´FE]Vh�ACI:\CT � PG\dB2]�\ � ]oPGjsI:PGQSi�i BE]UPCB2TVAg\8FEACI�hVQS\Cf � F � I h´��¤�I i�PGQSB2] tQS\dhVI�Y2BEPCI h
PGB�PGjVI&FEfVfsACB���Q�H	F�PCQ�B2]	PGI:ikjV]VQSR[TsI8B2]�I:hVD2Ibf�B2QS]oPG\�B�YEI A�F�\gI RUTVI ]si I8BE�´I ikjVB[i�FEAghVQSB2D2AGF�fVjVQSidQSHF�D2I \:�
ad]sh=QS]?\CI i�PGQSB2] �PCjVI�H4B�hsI � QS\8TV\CI:h PCB¯fOI A`��B2ACH PGACFEik�UQ�]VD¯BE��F|H4B�Y[QS]VD�Y2B2A`PGI�� \`PGAgTVi:PCTVACI����ZjVI
� FE\gPbfXFEA`PMQ�\MhVI�Y2BEPCI h¯PGB	hVQ�\gi TV\g\CQSB2]�F�]Vh�i:B2]Vi � TV\gQ�BE]¨�

� � � �?� ��� ��� ��� ����� �!���	� � ���M��� ����$

¤�QS]Vi I!PGjsQ�\MfXFEfOI AMQS\Mi B2]Vi:I Ag]VI h¯�MQSPCj�nE� PGI:H4f � F_PGI \:WX��I�B2] ��� hVQS\Ci:TV\C\dnE� Q�H4f � Q�i:QSP&i BE]UPCB2TVAg\ �
��I:P�
��� ���&NOI�FE]�B2f�I:]�\gI:P&FE]Vh �

� ��
��� � �

NOI�F�AgI�F � Y�F � TVI h���TV]Vi�PGQSB2]¨�
ad] QS\CB�  i B2]oPGBETVA!FE\C\gB�i:Q¬F_PGI h?PGB � QS\!F¯\gI:P�BE�+f�BEQ�]oPG\�� ��
l\CTVikj PGjXF_P � ��� �������MjVI AgI���QS\�F
RUTXFE]oPGQ�P � i�F �S� I h|QS\CB� «Y�F � TsIE�U�ZjUTV\FE]Q�\gB� ¡i:B2]oPGB2TsA�QS\�\gQ�H4f ��� F � I:YEI � \CI:P�BE� � �[¹&\gTXF �S�S� W � QS\�ikjVB[B2\gI ]
�! �0�&B�PGI�PCjXF�P©PCjVITV\gIZBE� �� ��Ts]Vi:PCQ�B2]s\.hVB�I:\�]VBEP�fVTsP.AgI \gPCACQSi:PCQ�B2]s\.B2]yPGjVI�ACI \gT � PGQS]VD!Q�\gB� ¡i:B2]oPGB2TVAg\
� n � �XQSH4f � Q�i:QSP&PGI H4f � F�PCI \vF�ACI!BE� PGI:]7hVI��X]VI:h�N ��� B[i�F � ��Ts]Vi:PCQ�B2]s\dQS]Vi B2Agf�BEAGF�PCQ�]VDF4D2QSYEI ]�H4I�PGACQSiE�#" �
ikjVB[B2\CQS]VD�F%$'&yH4I:PCACQSi��MQ�PGj�(7jsQ�D2j´WOQ�PbQ�\bI:YEI ]�fOB2\g\CQSN � I�PGB	B2NsPGFEQ�]�]XFEAgACBx� i:B2AC]VI:AC\b�MQSPCj7QSH	f � QSi Q�P

)+* �')+,



��TV]Vi�PGQSB2]V\:�
c¡]�PGjVI�½�B2H4fVTsPCI Ad¾!ACFEfVjVQSi \ � QSPCI ACF�PGTVAgIEWX\gI:Y2I:AGF � FET�PGjVB2Ag\MTV\CI�hVQ�¢´I:ACI ]oPb�UQ�]sh7BE����TV]Vi�PGQSB2]V\&�

� \gTVf�I:A`  I �S� QSfV\CBEQ�hV\ � nEn)� �
� ��� ��� � � ���

� �
	 � �� � �`r��

� \gTVf�I:A`  R[TVFEhVACQSi \ �Ár&�«WXhsI:�X]VI:h7QS] � � N � �
� ��� ������ � �������� 	 � ���� � � 	 � �� �«n��

�&Bx��I:YEI A WXPCjVI8TV\CI!BE�~FyD � B2NXF � FE]XF �S� PGQSi!I���fVAgI \C\gQ�BE]¯��B2A �7� B[B2\CI:\Z\CB2H4I8i:B2]oPGACB � BxY2I AZPCjVI8ACI:\CT � PGQS]VD
\CjVFEf�I:\ ����B�HF��EI4Q�H4f � QSi Q�P�i:B2]oPGB2TsAC\!H4B2ACIyPCAGFEi�PkFEN � I�QS] H4B[hVI �S� Q�]VDsW¨hVQ�¢´I:ACI ]oP�FETsPCjVB2Ag\8fVACB2fOB2\gI h
QSH	f � QSi Q�P���TV]si:PGQSB2]V\�hVI:�V]VI h�H4B2AgI � B�i F ����� � "F�\CQSi�F �S�S� W©B2]sIi FE]¥hVQS\gPCQ�]sD2TVQS\Cj#P¡��B�NVACB2FEh¥i � FE\g\CI:\yBE�
QSH	f � QSi Q�P!��TV]Vi:PCQ�BE]V\8hVI:�V]VI h Q�]�PCjVQS\!��F � �´PGjVBE\CI�hVI��X]VI h?�MQ�PGj��������! ���"$#���%�����& FE]sh�PGjVB2\gI4hVI:�X]sI h
�MQ�PGj'&�(*)+",)+�-���.& � w �«�V¤�Q�]si IvPGjsI8H	QS]VQSH4Q�¦ F�PGQSB2]�fVACB[i I:\C\��I!jXF�Y2I8QS]�H	QS]Vh�QS\ZH	BEACIvI FE\CQ �S� hVI \gi AgQ�NOI h
�MQ�PGj¯i B2]oPGAgB � fOB2Q�]oPC\ WV��I�B2] �S� ��B[i Ts\bBE]�PCjXF�P � F�PCPCI A��B2AgH�T � F�PGQSB2]¨�
��I:P0/�NOIZF&�V]VQSPCI\CI�P.BE�£fOB2QS]UPC\©QS]�
�WEi�F ��� I h�i:B2]oPGACB � fOB2Q�]oPC\ �E�ZjsIQ�H4f � QSi Q�P���TV]Vi�PGQSB2]�Q�\~PGjVI:]�hVI:�X]sI h
N � FE]¯I���fVAgI \C\gQ�BE] � QS�EI��

� � � � �21
�-3�465

��7 � � � �
�MjVI:ACI ��7 QS\F � B[i�F � ��Ts]Vi:PCQ�B2]�hVI:�X]sI h|QS]�F�]sI QSD2jUN�B2AgjVB[B�hBE�98 7 ���vQ�¢´I:ACI ]oP�FETsPCjVB2AC\�jXF�Y2I&fVACB2fOB2\gI h
Y�FEACQ�F�PCQ�B2]s\bBE]�PCjVQS\M��BEACH�T � F�PCQ�BE] �

� " � QS]V] � � �[TV\CI:\.Fb��B2AgH�T � F�PCQ�B2]��MjVI AgI ��7 QS\~hVI��X]VI:h�N � FE]�I���fOB2]VI ]oPCQ¬F � �E�ZjsI�ACI:\CT � PGQS]VD8B2N[^`I i:PC\
FEAgI8i�F �S� I h " � B2NsN ��¼ B�hsI � \ W

� �bQ�\gjVQ�H�TVAGF�FE]Vh�F � � ��rxt)��TV\CIdF�fOB �S� ]VBEH	Q�F � I���fVAgI \g\CQSB2]���B2A �$7 �U�ZjVI&Q�H4f � QSi Q�PZi B2]oPCB2TVAC\�B2NsPGFEQ� 
]VI:h¯PCjVQS\M��F � FEACI!BE� PCI ]�i�F ��� I h ¼ I:PGFENXF �S� \:W

� ® � Y[Q �S� F�]Vh�F � � � n�J���Ts\CIZFE]sBEPGjVI:A©fOB ��� ]sB2H4Q¬F � ��B2AgH�T � F�PGQSB2]¨�_�ZjVI�ACI \gT � PGQS]VD8B2N�^`I:i:PG\�FEACI+i�F �S� I h
¤�B�� PbuvN�^`I i�PG\ �X�ZjsQ�\ZQS\PGjVIv��BEACH�T � F�PCQ�BE]���I!FEAgIvD2B2QS]VDyPGB�Ts\CI!Q�]|PCjVQS\bfVFEf�I:A �[®¥I8hVI:\Ci:ACQSN�I!Q�P
QS]�H4B2AgI!hVI:PGFEQ � QS]�PGjVI!]VI��[Pd\gI i:PCQ�BE]¨�

®=I�F � \gB]VB�PGI8PGjXF_P&½�B2jVI ]7FE]Vh7½�B2jVI:] � ���TV\gI�FE]sBEPGjVI:AZQ�H4f � QSi Q�P&��B2AgH�T � F�PCQ�B2]��MjVQSikj7hVB[I \M]VB�Pb�sP
QS]UPCB¯PCjVI4i�F�PCI D2BEACQSI \!H4I ]oPGQSB2]V]VI:h#FENOBxY2I���PCjVI	FETsPCjVB2AC\8Ts\CIF�D � B2NVF � ��B2AgH�T � F�PGQSB2] BE�+PGjVI4QSH	f � QSi Q�P
��TV]Vi�PGQSB2]�F�]Vh7D2I:]VI ACF�PGI�QS]UPCI AgH	I:hVQ�F�PGIyfOB2QS]oPG\MPGB�i:B2]oPGAgB � PGjVI�\CjXF�f�I�BE��PCjVI�QSH4f � Q�i:QSPdB2N�^`I i�P��£a � \CBsW
¤�i � FEAgBE¢�FE]Vh¥@~I ]oP � FE]sh ��r;: ��QS]oPGAgB�hVTsi I h¥D2I ]VI:AGF � QS¦ I h�QSH4f � Q�i:QSP���TV]Vi:PCQ�BE]V\ W~FE]Vh¥FE]¥I��i:Q�I:]oPyPGI:ikj� 
]VQSRUTVI�QS\MhVI \gi AgQ�NOI h¯PGBFEfVf ��� Y�FEACQSB2TV\ZPCAGFE]V\`��B2ACH	F�PCQ�BE]V\MB2]�Q�H4f � Q�i:QSP&B2N�^`I:i:PC\ �
c¡]�PGjsI�]VI��[P!\CI:i:PCQ�B2]´W´��I�hsI \Ci:ACQSN�I�QS]�D2AgI�F�PCI AvhVI�PkFEQ � PCjVIyQSH	f � QSi Q�P8��TV]Vi�PGQSB2]V\8i�F ��� I h=¤�BE� P!u8N[^`I i:PC\
FE]Vh¯hVI�Y2I � B2f�\CB2H4I�FE\CfOI i�PG\bBE�~Q�H4f � Q�i:QSPb��TV]Vi�PGQSB2]V\ZPGjVF�PM�MQ �S� N�I!TV\gI h�Q�]�PGjsI�I:]VI AgD � ��B2AgH�T � F�PGQSB2]¨�

���! #"�$&%
')(



� � ���E� �����©�!�b��$

" � B2NVN �7¼ B[hVI � \ W ¼ I:PGFENXF �S� \dFE]sh�¤�BE� PvuvN�^`I i�PG\dFEACI8Y2I:A � \CQSH4Q � FEAM��B2ACH�T � F_PGQSB2]V\ �Oc¡]�PCjVQS\&fXF�f�I:Ab��I
ikjVB[B2\CI	¤[BE� P�uvN�^`I i�PG\:W�hVI:�X]sI h N �7� B[i�F � ��TV]Vi�PGQSB2]V\v�MjVQSikj?YEF�]VQ�\gj?B2TsPG\gQ�hsIF|NOB2TV]shVI h?ACI:D2QSB2]¨�´a&\
H4I ]oPGQSB2]V]sI h7NOI:��BEACIEWV��I�i B2]V\gQ�hsI A&F��V]VQSPCI!\CI:P&�

/ ��� 8	� � 8 � ��
�
�
 � 8���
BE�.i:B2]oPGAgB � f�B2QS]oPG\&Q�] 
��O�~BI�FEikj7i B2]oPGAgB � f�B2QS]oP 8 7 ��I�FE\C\gB�i:Q¬F�PCIyF  ���� %��*& ��� %�������)+� ��)�� 7 �O»�FEikj
� B�i F � i BE]UPCACQSNVTsPCQ�B2] �$7 QS\MhVI:�X]sI h7N � �

��7 ��� � � ���
� � �8 7 � � �� 7 � 	 � �

� � �8 7 � �"!� 7 ! 	 � �
� � �8 7 � � �� 7 � 	$# � � � �

Q�� � QS\M\CTVikj�PGjXF�P �
� � �8 7 � �&% � 7 W£FE]sh7q4BEPGjsI Ag�MQS\CI���½�B�I��i:Q�I:]oPG\ � W � W �8FE]Vh # FEAgI�ikjsB2\CI:]�\CB4PGjXF_P

PGjsI!��Ts]Vi:PCQ�B2]¯BE�~B2]VI!ACI F � Y�FEACQ�FEN � I��

' ��� � � � �)( 	 � � � 	 ��� 	$#
QS\ � � FE]Vh � B�BE�[\ � QS�EI|PCjVI��Ts]Vi:PCQ�B2]�hsI fVQSi:PCI h�QS]#�XD2TVAgI7r2���ZjVI|hVI�PGI:ACH4Q�]VF�PGQSB2]�BE� � W � W �	FE]Vh #QS]UYEB � Y2I \yPCjVI�AgI \gB � T�PGQSB2]�BE�MF � QS]VI�F�A�\ � \`PGI H���u8]sI�X]Vhs\ � n_J�� � � �&q+* J2JVW � � r�*�: :sW ��� �dn	* J2J
FE]Vh # � rE���ZjVI&TV\CI&BE��\gR[TVFEACI:h|PGI AgH4\�BE�¨PCjVIdhsQ�\`PkFE]Vi:IEW�Q�]V\`PGI FEh�BE�´PCjVIdhsQ�\`PkFE]Vi:IvQ�PG\CI � �eWU� FEi:Q � QSPGF�PGI:\

¸©QSD2TVACI�r��-,  .�+#0/ ���1� � � �+�!% ��� '-2
PGjsI8i B2H4fVTsPGF�PGQSB2]V\ZB���YEF�ACQSB2TV\ZfXFEACFEH4I:PCI AC\MF�\C\CB[i Q�F�PCI h��MQSPCj|PGjVIv��Ts]Vi:PCQ�B2]�\gTVikj�FE\Q�PG\ZhVI:ACQ�YEF_PGQ�Y2I \:W
�MjVQ � I�Q�PMhVB�I:\M]VBEPbikjXFE]VDEI!PCjVI!RUTXF � QSPGF�PGQ�Y2I�fVACBEf�I:AgPGQSI \bBE��PGjVI8��TV]si:PGQSB2]¨�
¸XTV]Vi�PGQSB2] � QS\ZPGjVI:]�hsI:�X]VI:h7N � �

� � � � �21
�-3�465

��7 � � � � J �

)+* �')+,



¸©QSD2TVAgI�n ��� &;��� ������� � �  �& ��� � � %�� )����0%���/ ��� � #��;&+%��!%
	 ) �������  ���" #���%�����&��� %
	 )+� � � %,&;����	 � " �$)�� ��� �
#��;&+%�� %
	 )'�������! ���" #���%�����&�� � � ��/�)+%�  .��� %�� &'��� %���� ��)+� ��)�� � /�) &"/+�+#�)'��� � /�) %,&;��� �������-� �  �"/+� �� )�&
������� %��0�$� �*&+"�� � � ��� � � "�"�� ��� ���  �)���( %���&;)+" � %����-� ��� � ������� )��+�-)�� ����� #���� )+����& % � ��/�) �������! ���" #���%�����&
�  �) �-�;��� �  ��� �����  �����)�� �"/'����/�)+ 2
c ���I�QS]oPGI AgfVACI�P � FE\�F¯fVj � \CQSi�F � f�BEPCI ]oPGQ�F � �XI � h¨W�PGjVI	��B2ACi:I \�PGjXF�P�i BEACACI:\CfOB2]Vh¥PCB�PCjVQ�\�f�B�PGI ]oPCQ¬F �
FEAgIy]VI:YEI A!ACI:f�I ��� QS]VDVW�\CQS]Vi:I�I�FEikj i B2]oPCACQSNVTsPGQSB2] �$7 Q�\8fOB2\CQ�PGQ�Y2I����&I:]Vi I�I FEikj=i:B2]oPGAgB � fOB2QS]UP�F�i:PG\!F�\
FE]=F�PCPCAGFEi�PGQ�Y2I	i I:]UPCI A���B2ACi:I	�XI � h=BE�NOB2TV]shVI h=\CTVfVfOB2A`P����~B¯QS]Vi B2Agf�BEAGF�PCIAgI fVT � \CQ�Y2I	��B2ACi:I \:W��MjsQ�ikj
i�F�] NOI4RUTVQSPCI4TV\CI���T � ��B2A8i BE]UPCACB �S� Q�]VD�i:B2]Vi�F�YEIfXF�AgPG\!BE��FE]?QS\CB�  i B2]oPCB2TVA W¨��I4Q�]oPCACB[hVTVi I���±��O�������O±
i BE]UPCACB � f�B2QS]oPG\��´PGjVI:\CI4FEAgId^`TV\gP!BEAChVQS]XFEA � i:B2]oPGACB � f�BEQ�]oPG\:W¨NVTsP8PCjVI QSA!FE\g\CB[i Q�F�PGI:h?�VI � h?��Ts]Vi:PCQ�B2] ��7
QS\b]sI DoF�PCQSYEIE�£��BfVT�PMQSPbQS]7FE]sBEPGjVI:A�F � W£��I�I:Y2I:]oPGTXF �S��� hsI:�X]VI!��TV]Vi�PGQSB2] � N � �

� ��� � � 1
� 3 4! #"

�$7 � � � � 1
�-3�4! %$

�$7 � � � �
�MjVI:ACI'&)( F�]Vh*&,+7FEAgIvACI:\CfOI i�PGQ�Y2I ��� PGjsI8\CI:PBE��f�B2\gQSPCQSYEI!FE]Vh�]VI:DoF�PGQ�Y2I8i:B2]oPGAgB � fOB2QS]UPC\ ��& �-&)(/.
& + ���%�&I:DoF�PGQ�Y2I�i B2]oPCACB � fOB2Q�]oPC\�FEAgI�QS]oPGACB[hVTVi:I hyNOI i FETV\gI�PGjsI � ACI:hVTVi I�PGjVI+]UTVH�NOI A~BE�Xi BE]UPCACB � fOB2QS]UPC\
]VI:I hVI:h¥PGB�H4B�hsI � i B2]si�F�Y2IfXFEAgPC\!BE�ZFE] B2N�^`I:i:P&���MQ�PGjsB2TsP�]VI D2F�PGQ�Y2Ii B2]oPGAgB � fOB2Q�]oPC\ W�\CTVikj=ACI:D2Q�BE]V\
FEAgIbBENsPkFEQS]VI:h�F�P�PCjVIMI���f�I:]V\CIdBE�¨F�hVhVQS]VD�H�TVikj|H4B2AgIbfOB2\gQSPCQSYEI&i:B2]oPGACB � fOB2QS]oPG\ W2PCjUTV\�QS]Vi:ACI�F�\CQS]VD�PGjsI
FEH4B2TV]oPbBE�~I ]Vi:B�hsQ�]VD	hXF�PGFs�

c � /�i:B2]oPkFEQS]V\.B2] �S� B2]VIfOB2QS]oP�W�PCjVI]VBE]� ¡I:H	f�P � QS\CB�  i B2]oPGBETVAC\.F�ACI\gQ�H4f � IZi � B2\CI:h4i B2]oPGBETVAC\:�E® QSPCj
P¡��B�i BE]UPCACB � fOB2QS]oPG\ WXBE]VI!B2NsPkF�Q�]V\bhVQ�¢´I:ACI:]UPbP � f�I:\&B��©QS\CB�  i B2]oPCB2TVAC\:W£hVI fOI ]VhsQ�]VDB2]�PGjVI � B�i F�PGQSB2]�BE�
i BE]UPCACB � fOB2QS]oPG\bFE]Vh�PGjVI!ACFEhVQSTV\MBE�©QS]sªXTsI ]Vi:I�� \&Y�F � TVI \:�´¤[I I8�XD2TVAgI�n��

®¥I�]VBx����B[i TV\~B2]�hVQ�¢´I:ACI:]UPCQ¬F � F�PCPCACQSNVTsPCI \�BE�£QS\CB_ ¡i BE]UPCB2TVAg\ �2¸~Q�Ag\gP ��� W � I�P�TV\.i:B2]s��B2AgH PCB8\gPGFE]VhXFEAgh
TV\CFED2I \ZQS]�hVQ�¢´I:ACI:]UPCQ¬F � D2I B2H4I�PGA � � n�r&� �sQ��#( � 
�WXF�YEI i�PGB2AZNXF�\CI h¯F�P (�Q�\MF�fVFEQ�A � ( �#01 �+�MjsI ACI 01 QS\ZF
Y2I:i:PCB2A&QS] � �������&I:]Vi I�F4YEI i�PGB2AbNXFE\gI h�F�P (�Q�\b\CQSH4f ��� F�Y2I:i:PCB2Ab�MjsB2\CI!PkFEQ � Q�\bF�P (7AGF�PCjVI AZPGjVFE]7F_P
PGjsI�BEACQSD2Q�]´�

���! #"�$&%
')(



��BI�Y2I A � ��TV]Vi�PGQSB2]
� ��
��� � �

QS\MFE\C\gB�i:Q¬F�PCI h�PGjsIvD2AGF�hVQ�I:]oPZY2I i�PGB2A�VI � h¯QS] 
 �VF�PZI FEikj�f�BEQ�]oP ( � 
 ��I!FE\g\CB[i Q�F�PGIvPCjVI8D2AGF�hVQ�I:]oPZBE�
� NXFE\gI h7F�P (�WVPGjVF�PMQ�\ZPCB	\CF � PGjVI8Y2I:i:PCB2A

� ( ��� � � ( � � � � ( � � �� � � ( � � � �� � � (�� � �«t��

¤�TVikj¯F�YEI i:PCB2AZNXFE\gI h¯F�P (|Q�\MF � ��F � \MB2A`PGjVB2DEB2]XF � PGB�F�]�Q�\gB� ¡i:B2]oPGB2TVAZfVFE\C\gQ�]VD�PCjVACB2TsD2j (�FE]Vh�D2Q�Y2I:\
PGjsI�hVQSACI:i:PGQSB2]�BE�\gPGI:I fOI \`PyY�FEACQ�F�PGQSB2]=BE� � F_P (����ZjUTV\���I|\CI:I�PGjVF�P�W�PGB7D2I:P�F�PkF�]VD2I ]oP�Y2I i�PGB2A�BE�
FE] Q�\gB� ¡i:B2]oPGB2TsA!F�P�F�DEQSYEI ]¥fOB2QS]oP (¨W¨B2]VI4i�F�]=\gQ�H4f ��� i B2H4fVT�PGI4PGjVI4D2ACFEhVQSI ]oP�F�P (#F�]Vh=AgBEPkF_PGI�Q�P
FEAgB2TV]Vh (¯N � F�]�F�H	BETV]oP&B�� ��� n �

c¡]�PGjVIyH4QS]VQSH	QS¦�F_PGQSB2]?fVACB[i I:\C\8hVI:\Ci AgQ�NOI h QS]�PGjVI���B ��� Bx�MQ�]VD�\gI i�PGQSB2]¨W´��I4F � \CB�H	FE�EI�Ts\CI�BE��PGjsI
i TsAgY�F�PGTsACI�Q�]���B2ACH	F�PCQ�B2] BE�dFE])Q�\gB� ¡i:B2]oPGB2TsA �+¤�TVikj F�R[TVFE]oPGQ�P � i FE])N�I�i:B2H4fVTsPGI:h�F�P4I FEikj fOB2QS]oP
TV\gQ�]VD�PCjVI�\CI:i B2]Vh���TV]shXFEH4I ]oPkF � ��B2ACH�����I�P � NOI4FE]�QS\CB�  i B2]oPGBETVAvBE��FE]�QSH4f � QSi Q�P!��TV]Vi�PGQSB2] � �´a&]
B2AgQ�I:]UPGF�PGQSB2]�BE� � Q�\�D2Q�Y2I:])N � PGjVI�ikjVB2QSi I�BE�bF�]VB2AgH	F � YEI i:PCB2A W~��B2AyQS]V\gPGFE]Vi I � �

� � � � ��® QSPCj#PGjVQS\
B2AgQ�I:]UPGF�PGQSB2]¨WoPCjVI&\gI i:B2]Vh��Ts]VhXFEH4I ]oPGF � ��BEACH BE� � F�P (|B2]F8PkFE]VDEI ]oP�YEI i�PGB2A 01 � � ( � 1 � � 1 � ��Q�\�� n[r&� �

& & � 01 � � �
r

� � � � ( � �
� � � �� ��� � ( � 1 � � 	 n � � �� � � � � ( � 1 � 1 � 	

� � �� � � � ( � 1 � ��� �  �

FE]Vh�PGjsI�i:TVAgY�F�PCTVACI�F�P (�QS\&�
& & � 01 �

� 01 � �
* �«p��

®=I]VBEPCI�PGjVF�P�QS] � nEq��sFdhVQ�¢´I:ACI ]oP.��B2AgH�T � FdQS\�TV\gI hyPGBdi B2H4fVTsPCI�PGjsIi TVA`Y�F�PGTVAgI��_PGjVI � H4I AgI ��� Ts\CIPGjsI
� FEi�PdPGjVF�P�W£��B2A�r� ¡hVQSH4I ]V\gQ�B2]VF � QSH4f � QSi Q�P8i:B2]oPGB2TVAg\ W�i TVA`YEF_PGTVAgI�FE]Vh�H4I FE]�i TVA`Y�F�PGTVAgI�FEAgI�PGjsIy\GFEH4I�W
FE]Vh¯i BEH	fsTsPGI�FEi i:B2AChsQ�]VD �S� PCjVI!i TVA`YEF_PGTVAgI�N � PGFE�UQ�]VD4PGjsI�hsQSYEI ACDEI ]Vi:IyBE��PGjVI!]VB2AgH	F � Y2I:i:PGBEAb�XI � h´�
uvNoY�QSB2TV\ �S� W�QS]#PGjVI|i FE\CI�B��!r: ¡hVQSH4I ]V\gQ�BE]XF � QSH4f � Q�i:QSP4i:B2]oPGB2TVAg\ W�PGjVI|P¡��B���B2ACH�T � F�FEACI�I RUTVQ�YEF � I:]UP W
NVTsPMBETVAfVAgI \CI:]oPkF�PCQ�B2]¯D2I:]VI ACF � QS¦ I:\ZPGB�jVQSD2jVI:AZhVQ�H4I:]V\CQSB2]V\bFE\��I �S� �X�ZjsI \CI!i:B2H4fVTsPkF_PGQSB2]V\MFEAgIvYEF � QSh
FE\ � BE]VDyFE\�PGjsI&D2ACFEhVQSI ]oP�YEI i�PGB2A�hVB�I:\�]sBEP�Y�FE]sQ�\gj�F�P�F�D2Q�Y2I:]|fOB2Q�]oP�BE��F�]�QS\CB�  i B2]oPGBETVA �Uc¡]|\`PGTVh � QS]VD
hVQ�¢´I:ACI:]UPCQ¬F � F�PgPGACQSNVTsPCI \~BE�OFE]�QS\CB_ ¡i BE]UPCB2TVA:W_��I�PkF�i Q�PGI ��� HF��EI�PCjVIFE\g\CTVH4fsPCQ�BE]yPGjXF�P~PGjVI�Q�\gB� ¡i:B2]oPGB2TsA
QS\8HF�hVI4BE�+ACI DET � F�A8f�B2QS]oPG\:�¨�ZjVQS\�QS\�^`TV\`PGQ��XI h N � B2NV\gI AgY[QS]VD�PGjXF�Pv\CQS]VD2T � FEA8fOB2Q�]oPC\�i:B2ACAgI \gf�B2]sh?PCB
I���i:I fsPCQ�B2]VF � D2I:B2H4I:PGAgQ�i���I�F�PCTVACI:\d�MI�� ��� jXFEACh �S� I ]Vi:B2TV]oPGI:A8Q�]�BETVAdQSH	FED2I \:�´aP!F\CQS]VD2T � FEAvfOB2QS]UPdBE�
FE])QS\CB�  i B2]oPGBETVA W©PCjXF�P�QS\yPGB?\CF � F�f�B2QS]oP��MjVI AgI�PGjVI�D2ACFEhVQSI ]oP4QS\�¦ I AgBVW©PCjVI AgI¯QS\�]VB���I �S� hVI:�X]sI h
PkF�]VD2I ]oPb\CfVFEi I�FE]Vh�i TsAgY�F�PGTsACI�Q�\M]VBEPMhsI:�X]VI:h¨�

�&B�PGI�F � \gB=PCjXF�P4PGjVI¯H4I H�N�I:AC\CjsQ�f�fVAgB2N � I H QS\	PCACQ�Y�Q�F �S�S� \gB � YEI h ��BEAF�] QS\CB�  i B2]oPGBETVA � ��\CTVfsf�B2\gI
��I¯��FE]oPPCB?�[]sB�� ��I�PGjVI:A|F�PGI:\gPf�B2QS]oP�� QS\	QS]V\gQ�hVI¯B2A4B2TsPC\CQShVI�FE])Q�\gB� ¡i:B2]oPGB2TVA � � � + � � ����W

)+* �')+,



�MjVI:ACI��vQ�\ZPGjsI�QS\CB_  Y�F � TVI�F�\C\CB[i Q�F�PCI h�PGB � �Ouv]VI^`TV\`P&i:B2H4fVTsPCI \MPGjVI8Y�F � TVI�B�� � F�PZPCjVI8PGI \`PdfOB2QS]oP
� WXF�]Vh|PGjVI8hsI i QS\CQSB2]�QS\ZHF�hVIvhVI:f�I:]VhVQS]VDBE]|PGjVIv\gQ�DE]¯B�� � � � � � � �������ZjVQ�\ZfsACB2fOI A`P � BE��QSH	f � QSi Q�P
B2N�^`I:i:PC\dH	FE�EI�PGjVI:H fXFEAgPCQ�i:T � FEA ��� ��I ��� \CTVQ�PGI:h7��B2AM\CTsAg� FEi:Q�i�ACI fsACI \gI ]oPkF_PGQSB2]V\8QS]�nE� \CfXFEi:IyFE]sh�Y2B_ 
� TVH4Q�ivAgI fVAgI \gI ]oPkF�PCQ�BE]V\MBE��B2N�^`I:i:PC\ZQ�] � � \CfXFEi:IEW�\CTVikj¯FE\+PGjVB2\gIvTV\gI h�QS]¯½Z¤V¾ �Ë½�B2]V\`PGACTsi:PGQ�Y2I�¤�B � QSh
¾8I B2H4I:PCA � �\ � \gPCI H4\ �
¤�I�Y2I ACF � PGI:ikjV]VQSRUTVI \�jXF�Y2I4NOI I ]?fVAgB2fOB2\CI:h?PCB�hVAGF�� FE]�QSH	f � QSi Q�P�B2N�^`I i�P!N � i B2H4fVT�PGI A � JVW~r�n�W�n_J��«�
c¡]�PGjVQS\vfXF�f�I:Av��I�TV\gIyPGjVI4F � D2BEACQ�PGjVH hVI \gi AgQ�NOI h Q�]�® � Y[Q �S� FE]sh=F � � � n�J�� �OPGjVI�QSH	FED2IyQS\v�XAC\`P!\CTVN[ 
hVQ�Y[Q�hVI:h¥QS]oPGB�F�AgI D2T � FEA8DEACQSh B���\gHF ��� \gR[TVFEACI:\ ���ZjVI�YEF � TVI4BE� � � ��� � � ���dQ�\!i:B2H4fVTsPGI:h#F�P!I FEikj
Y2I:AgPCI��=BE��I�FEikj=\CRUTXFEAgIE��®¥I4AgI i BEACh B2] ��� PGjVB2\gI4\CRUTXFEAgI \���BEAv�MjVQ�ikj PGjVI:ACI	Q�\�F�ikjXFE]VDEIBE��\CQSD2] BE�
PGjsQ�\bRUTXFE]oPGQ�P � F�PM\CB2H4I!Y2I:AgPGI������ZjVI:]¨W£��B2AZI�FEikj7\CRUTXFEAgI�AgI i BEAChVI:h¨WOFE]�I:hVD2I�Q�\bD2I:]VI ACF�PGI:h��MjVQSikj7QS\
F � QS]VI FEAbFEfVfVAgBx��QSH	F�PGQSB2]7NOI:P¡��I I:]�YEI AgPCQ�i:I \&Q�]V\gQ�hsI�PCjVI!\CRUTXFEAgI�BE��PGjsI�QS\CB_ ¡i BE]UPCB2TVA:�

c¡]�PCjVI�]VI��[P\CI:i:PGQSB2]¨W���I�fVAgI \gI ]oP�PCjVI�I ]VI:ACD � ��B2AgH�T � F�PGQSB2] BE�dPCjVI¯FEfVfVAgB��sQSH	F�PGQSB2]�fVACB2N � I:H N �
QSH	f � QSi Q�P&��Ts]Vi:PCQ�B2]s\ �

� � � � � �=�����?��� 
������|� � ��� �#�����

¤�TVfsf�B2\gI���I�FEACI!D2Q�Y2I:]�F�fOB �S� D2BE]XF � i:B2]oPGB2TVA��¥QS]�PGjVI!f � FE]VI�W£hVI:�X]sI h7N � Q�PG\M\gI:PbBE�©YEI A`PGQSi I \��
� � ��� � � � � ��
�
�
 � �
	��

®=I�F�ACI!D2B2QS]VD�PGB4\CB � YEI�PCjVI8��B ��� Bx�MQ�]sDfVAgB2N � I H �
�0%�� � �  �;� � �+#*#� ��� %
� � �!% ��� ����� ��& � � %,&;��� �������-� �  � + � � �����

" � �gD2B[B�h4FEfsfVACB���Q�H	F�PCQ�BE] � WE��IMH	I FE]FE]�Q�\gB� ¡i:B2]oPGB2TsA��MjVB2\CIb\CjVFEf�I � B[B2�U\ � QS�EIZPGjVF�P�BE���.�E®¥IZ\gI I:�
F���Ts]Vi:PCQ�B2] � QS]�PGjVIb��B2ACH hsI \Ci:ACQSN�I:h�Q�]PGjVI&fVACI�Y�QSB2TV\�\CI i�PGQSB2] �sF�\CI�P /¥BE��i:B2]oPGAgB � fOB2QS]oPG\ ��f�B2\gQSPCQSYEI
FE]Vh¯]VI:DoF�PGQ�Y2I ��WVPCjVI QSAdF�\C\CB[i Q�F�PCI h¯AGFEhVQSTV\MBE�~Q�]�ªXTVI ]si I � � 7 � ��� 7 ��4FE]sh7FE]�QS\CBxY�F � TVI ���
ad\dI���f � FEQ�]sI h N�I���B2ACI�W���I4FEACIyDEB2Q�]sD|PGB|I��sfsACI \g\8PGjVQS\!FEfVfVAgB��sQSH	F�PGQSB2]�fVAgB2N � I H FE\8FE]�I:]VI AgD � H4QÁ 
]VQSH4Q�¦ F�PGQSB2]?fVACBEN � I:H����ZjVI�I ]VI:ACD � �MQ �S� NOIyPGjVI�\gTVH BE�+PGjsACI IyPCI AgH	\:W¨hVI:\Ci AgQ�NOI h=Q�]�PCjVIy��B �S� Bx�MQS]VD
\CTsNV\CI:i:PGQSB2]¨�

����� ���������������! #"%$& #')(�*+(, -�/.10324�65#���-*728��9 :;�6<+=>2>*)�6<��

¤�QS]Vi I�PGjVI�Q�\gB� ¡i:B2]oPGB2TsA&H�TV\gPdN�I!Y2I:A � i � B2\CI�PGB	I�FEikj�fOB2QS]oPdBE�?��W£I FEikj7Y�F � TVI � �@� 7 �ZH�TV\`PvNOI�i � B2\gI
PGB������&I:]Vi I!��I!QS]oPGACB[hVTVi:I�Fy�XAg\gPMPGI:ACH QS]�PGjVI!I ]sI ACD � � \CI:I	��r�J�� � �

A � � 	17CB � � � � � �D� 7 � � � �!: �

���! #"�$&%
')(



».]VI AgD � A&�+i BE]V\gPCAGFEQS]V\PGjsIdY�F � TsI8BE� � F�P�PGjVIdYEI A`PGQSi I \MBE�
�?B2] ��� ���ZjXF�PZi FE]�NOIvRUTVQSPCI8\GF�PCQ�\`� FEi:PCB2A �
��B2A~\gPGQ �S� Q�H	FEDEI \ WEFE\©�MI � �S� \CI:IZQ�]yPCjVIZ]VI���P�\CTVNV\gI i�PGQSB2]¨WoNVTsP©PGB!FEi:i TVACF�PGI �S� PGAGF�ik��H4BxY[Q�]VD!\`PGACTsi:PGTsACI \:W
Q�P&QS\MBE� PGI:]�]VI i:I \C\CFEA � PCB	fsTsPbi B2]V\`PGACFEQ�]oPC\&B2]�PkF�]VD2I ]oP&FE]Vh�i:TVAgY�F�PCTVACI�Q�]���B2ACH	F�PCQ�B2]´�

��I:PMTV\ZhVQS\Ci:TV\C\MPGjsIvPkFE]VDEI ]oPZ�XAC\`P��O¤�QS]Vi:I��=QS\Zf�B ��� D2B2]XF � ��I�i FE]�I Q�PGjVI:AZTV\CI8PCjVIvY2I:i:PGBEA ��� � �� 7 � 7 ( �
B2A�PCjVI�PGFE]VD2I:]UP4B��bF � � i:TVAgYEI¯QS]oPGI:ACfOB � F_PGQS]VD � F�\yPGjVI�PGFE]VD2I:]oP4hVQ�AgI i�PGQSB2] � hVI:]VBEPGI:h � �� �7 ��F�P1� 7
B2]�PGjsI�B2ACQSD2QS]XF � i:B2]oPGB2TVA��.�´®=I�TV\gI4PCjVIy�XAg\gP�\CB � TsPCQ�B2]´W¨\CQS]Vi I	Q�P!D2QSYEI \8Y2I:A � DEB�B[h�ACI:\CT � PG\�FE]Vh?QS\
ikjVI FEf�I:A�PCB�Q�H4f � I H4I ]oP ��uv]�PGjVI4QS\CB�  i B2]oPCB2TVA8��I	ACI:i�F �S� PGjVF�P8PkFE]sD2I ]oP!Y2I:i:PGBEAC\�� hVI:]VBEPGI:h � �� �7 �8FEAgI
D2Q�Y2I:]�N � PGjsIvD2AGF�hVQ�I:]oPACB�PkF�PCI h|i � B[ik�o�MQ�\gI8N � F�AgQ�D2joPFE]VD � IE�[�ZjVIvI:]VI AgD � ��Ts]Vi:PCQ�B2]VF � PCACQSI \�PCB��EI:I f
PGjsI \CIyPGFE]VD2I:]oPvY2I:i:PGBEAC\ � �� �7 FE]Vh � �� �7 QS]�PGjVIy\CFEH4IyhVQSACI:i:PGQSB2]¨��®¥IyQS]oPGAgB�hVTsi I�F|\gI i BE]Vh�PGI AgH QS]�PGjsI
I ]sI ACD � �

A � �
	 + �1 7CB � � #���� �

� �� �7 �
� �� �7 � � � � 	 + �17CB � � #���� � � +�� � � � � �&�@� 7 � �

� � � �� 7 � 7 ( � � � � �
	 + �1 7CB �

������
	�
	� �@� 7 � � 7�

� 	�
	 � �@� 7 � � 7�
������
�
�Ëw �

�MjVI:ACI�� +�� � Q�\ZPCjVI!ACQSD2joPbFE]VD � I!ACBEPGF�PGQSB2]¨WXF�]Vh � � 7� W � 7� �ZFEACIvPCjVI!i B2H4fOB2]VI ]oPC\&BE� � � � �� 7 � 7 ( ���
�&Bx� ��B2APCjVI�i:TVAgY�F�PCTVACI��Z¤�QS]Vi I7i TVA`YEF_PGTVAgI�Q�]oYEB � YEI \�\CI:i B2]sh�hVI AgQSY�F�PCQSYEI \ WZQ�P|QS\|]VI:i I:\C\GF�A � PCB

FEfVfsACB���Q�H	F�PCI4PCjVI�fOB �S� D2BE]XF � i:B2]oPGB2TsA�� N � F � � i TVA`Y2I4Q�]�BEAChVI:AvPGB�i BEH	fsTsPGI4i TsAgY�F�PGTsACI�B2]�PGjsI
B2AgQ�D2QS]XF � i:B2]oPGB2TsA �.�¨®=ITV\gI�F�\CQSH4f � Ii:TVNVQSi "+  \Cf � Q�]sIQS]oPGI Agf�B � F�PCQ�BE]¥\CikjsI H4I � t �ËW¨�MjVQ�ikj¥hVI:�X]sI \
FE]�QS]UPCI Agf�B � F�PCQ�]VD	i TsAgY2I���N � F�\CI�P&B��©i:TVAgYEI \�� 7 �MjVQSikj7i FE]¯N�I!I���fVAgI \g\CI h7Q�]�F�HF_PGACQÁ����B2AgH �

� 7 � � � � � � ( � � � r �

�������
�

��r � � � r
� �� � q
� � q � q
r J r q

��������
�

�������
�

� 7 + �
� 7
� 7 ( �
� 7 ( �

��������
�

c P&\CjVB2T � h�NOI�]sBEPGI:h¨W£jVBx��I�Y2I A:W´PGjVF�P&PCjVI AgI�I��sQS\gPC\dBEPCjVI A&H4I:PGjsB�hV\bPGB�FEfVfVAgBx��QSH	F�PGI�PGjVI�i TVA`Y�F�PGTVAgI
BE�MF¯f�B �S� D2B2]VF � i B2]oPGBETVA �~¸XB2A�QS]V\`PkFE]Vi:I ¼ FEQ �S� BEP W���FEjVQ�F�FE]Vh º�I ACAgB2TV\`P �Ár � �+H	FE�EI|Ts\CI�B��MF � I�FE\`P
\CRUTXF�ACI|H4I:PCjVB[h¥PGB�F�fVfVACB���QSHF_PGI�PCjVI�H	F�PCACQÁ�¥B��ZPGjVI\CI i:B2]Vh#��TV]shXFEH4I ]oPkF � ��B2AgH F�PyI FEikj�f�BEQ�]oP��
�&I�Y2I:AgPGjsI � I \C\���IZ��B2TV]sh	i:TVNVQSiMQ�]oPGI:ACfOB � F�PGQSB2]%"+ ¡\gf � QS]VI:\�RUTVQ�PGIM\GF_PGQS\g� FEi�PGB2A � ��B2A�\ � ]oPCjVI:PCQ�i&i B2]oPGBETVAC\:W
NOI i�F�TV\CI�\gTVikj�i BE]UPCB2TVAg\�FEACI �gi � I�F�]�I ]VBETVD2j � PCB¥TV]shVI AgD2B#hVQSACI:i:P�QS]oPGI Agf�B � F�PCQ�BE]¨���bB2QS\CI7fsACI \gI ]oP
QS]=]XF_PGTVACF � Q�H	FEDEI \�I � Q�H4QS]XF�PGI:\yFE] � F_PCPGI:H4fsP�B���TV\gQ�]sD7QS]UPCI Agf�B � F�PCQ�B2] QS]#F�i � I�FE]=\gPCACB2��I���\CTVikj¥FE]
QS]UPCI Agf�B � F�PCQ�]VD	i BE]UPCB2TVAZ��B2T � h7hVQS\Cf � F � I ]VBEACH4B2TV\MY�FEACQ�F�PGQSB2]V\ZQS]�PkFE]VDEI ]oP&FE]Vh¯i TVA`YEF_PGTVAgIE�£c¡]V\gPCI�FEh´W
FE])FEfsfVACB���Q�H	F�PCQ�BE]�\CikjVI:H	I�H�TV\gP4NOI|TV\gI h¨W.F�\yB2]VI|I���f�I:i:PG\4F�AgI D2T � FEA �`Y�FEACQ�F�PCQ�B2]�hsQ�H4QS]VQ�\gjVQS]VD �
\Cf � QS]VIPCB�i B2H4fVTsPCIPCjVI4i TVA`YEF_PGTVAgII:]VI AgD � ��®=I	�MQ ��� AgI \CTsH	I4PGjsQ�\�hVQS\Ci Ts\C\CQSB2]�QS]=\gI i�PGQSB2]�t�� �bBx�!W
� I:P��)N�I	PGjVI	fXFEACFEH4I:PGAgQ�¦:I h�i:TVNVQSi "+  \Cf � Q�]sI|FEfVfsACB���Q�H	F�PCQ�]VD�� B2A!QS]UPCI Agf�B � F�PCQ�]VDsW~hVI:f�I:]VhVQS]VD�B2]¥F
�g\ � ]oPCjVI:PCQ�i � B2A��g]XF�PCTVAGF � QSH	FED2I � i BE]UPCI��[P �
��FE]Vh � I�P � � 7 �"��� 7 ���~NOI�FM\CI:RUTVI ]Vi:IBE�XfVFEAGFEH4I�PGI A�Y�F � TVI \:�

)+* �')+,



�ZjVI�i TVA`Y�F�PGTVAgI � �7 BE��PGjVI!fXFEACFEH4I:PCACQS¦ I h�i TVA`Y2I���F�P ( � � � � 7 ��Q�\

���� � � 7 ���
� � � � � ���� � � � 7 � ���

� #
�
# � � � 7 � � �

�
� � �#� � �� � � � � 7 � �8NOI QS]VD�PGjVI	TV]VQ�P�]VB2ACH	F � YEI i�PGB2A�F�P�� � � 7 ��W�FE]Vh � 
 � 
 � hVI ]sBEPGQS]VD�PGjVI	hVBEP�fVAgB�hVTsi:P�BE�
Y2I:i:PCB2AC\:�¨¤�QS]Vi:I�PGjsI�i:TVAgY�F�PCTVACI � �7 BE�©PCjVI�QS\CB_ ¡i BE]UPCB2TVAbQ�\bB2NsPGFEQS]VI h7��AgB2H PCjVI�\gI i:B2]Vh7��B2]shXFEH4I ]oPkF �
��B2AgH � \gI I�\CI:i:PGQSB2] � ��Ws��I�Q�]oPGAgB�hsTVi I�FyPGjVQSACh¯I ]sI ACD � PGI AgH �

A ( �
�17CB � � � �7 � � �7 � � �

�1 7 B � � �	�
� � � 7 ���

� � � � � ���� � � � 7 � ���
� #
�

# � � � 7 � � �
� & & � 01 �

� 01 � �
� � �`rxq �

�MjVI:ACI 01 QS\&FyPGFE]VD2I:]UPMYEI i:PCB2A&F�PZPGjVI!QS\CB�  i B2]oPCB2TVAMfXFE\g\CQS]VDPCjVACB2TsD2j ( � � � � 7 ��WVFE]Vh & & PGjsI�\gI i:B2]Vh
��TV]VhVFEH4I ]oPkF � ��B2AgH BE�OPGjsIbQS\CB_ ¡i BE]UPCB2TVA:�oc �´I:]VI AgD � A ( QS\+H4QS]VQSH	QS¦ I:h¨WUPGjVI:]�F�P�I FEikj�fOB2QS]oP'( � � � � 7 ��WPGjsI�i:TVAgY�F�PCTVACI!BE��PGjsI�QS\CB_ ¡i BE]UPCB2TVAZ�MQ ��� NOI!i � B2\CI!PGB�PGjVF�PMBE�©PCjVI!fXFEACFEH4I:PGAgQ�¦:I h¯\Cf � QS]VIE�

�ZjVI!�X]XF � ��B2AgH BE�~I ]sI ACD � ��I!TV\gI�QS\

A ��
 A&� 	� A � 	 ��A ( �`r2r)�

�MQ�PGj�
 	�� 	 � � rE�
®¥I	H4Q�]sQ�H4QS¦ I A BE] PCjVI	��B ��� Bx�MQ�]VD¯\CI�P�B���Y�FEAgQ¬FEN � I:\&��PGjVI4i:B�B2AghVQS]XF�PGI:\ ��� 7 ��� 7 �vBE�+PGjVI	i BE]UPCACB �

fOB2Q�]oPC\ 8 7 FE]Vh�PCjVI QSAMAGFEhVQSQ�BE�~Q�]�ªXTVI ]si I � 7 �X».]VI:ACD � A QS\bPCjVI ]�Fy��TV]Vi�PGQSB2]�B���F �S� PGjsI \CI!Y�FEACQ�FEN � I \��

A���� � ��� � � � � � � � ��
�
�
+� �0 ���  � � � � � � ��
�
�
+� �  � *
¤�QS]Vi I�A QS\&F4fOB2\CQ�PGQ�Y2I�hVI:�V]VQSPCI!\CTVH,BE�~\CRUTXF�ACI \:WX�MjVB2\CI�fXFEA`PGQ�F � hVI:ACQ�Y�F�PGQ�Y2I:\

� A� � 7 � � A� � 7 �
� A� � 7

FEAgI�I�FE\gQ ��� i B2H4fVT�PGI h � \gI I�adfsf�I:]VhVQÁ� ��W.��I�TV\gI�F�i:B2]�^`TVDoF_PGI�D2ACFEhVQSI ]oP	H	I�PGjVB[h�PGB?H4Q�]sQ�H4QS¦ I A
� \gI I ��r�q � ����ab� PGI:A�jXF�Y�QS]VD)hVB2]sI�\CB2H4I�I���fOI AgQ�H4I ]oPC\ WZ��I���BETV]Vh�PGjVF�P|PGjsI�Q�]VQ�PGQ�F � Q�¦ F�PGQSB2] BE�!PGjsI

i BE]UPCACB � fOB2QS]oPG\�FE]Vh	BE�OPGjVI:Q�A.ACFEhVQSQXBE�OQ�]�ªXTVI ]si Idf � F � \+F!i:ACTVi:Q¬F � ACB � IZQ�]4PGjsIbRUTXF � Q�P � BE�OPGjVIMAgI \CT � P �oa
D2B[B�h4\`PkFEA`PGQS]VD�QS]VQ�PGQ�F � Q�¦ F�PGQSB2]�i FE]�NOIMD2I ]sI AGF_PGI hQ�]	PGjVIZ��B �S� B��MQS]VD��F � �[@�B2\CQ�PGQ�Y2Ivi:B2]oPGAgB � f�BEQ�]oPG\�FEAgI
f � FEi I:h�Q�]s\CQShVIdPGjsIvi B2]oYEI���fVFEAgPC\�BE�
�.W�FE]Vh|]VI:DoF�PCQSYEIvi B2]oPCACB � f�BEQ�]oPG\�B2TsPG\gQ�hsIdPGjVI&i B2]si�F�Y2I8fXF�AgPG\�BE�
�.�U¤�I:Ib�XDETVACI � �2¸£BEA.I�FEikj	i B2]oPCACB � fOB2QS]UP WoI Q�PGjVI:A�f�B2\gQSPCQSYEIMB2A.]VI D2F�PGQ�Y2I�WU��IMi B2H4fVT�PGIMPGjVIMhVQS\gPGFE]Vi I #NOI:P¡��I I ]	PGjXF_P�i:B2]oPGAgB � fOB2Q�]oP�FE]Vh �.�2�ZjVI:]PCjVIMAGFEhVQSTV\.BE��QS]sªXTVI:]Vi I&BE�£PGjXF�P�i:B2]oPGAgB � f�BEQ�]oP+Q�\ # 	�� W
�MjVI:ACI � Q�\�F��s��I h=i B2]V\`PkFE]oP � ��� � fVQSi�F ����� W � QS\�ikjVB[B2\gI ]¥QS] B2AChVI:A8PGB¯Q�]V\gTVACI	PGjXF_P � � QSI \�Q�]s\CQShVI
PGjsI8i QSACi � I \bhVI��X]VI h¯N � PCjVI!i B2]oPGAgB � fOB2QS]UPC\MFE]Vh�PGjsI QSAZAGFEhVQSTV\MBE��QS]sªXTVI:]Vi I ���£c¡]�PGjVQS\ZfXFEfOI A:Ws��I!TV\gI

���! #"�$&%
')(



¸©QSD2TVAgI � ��� ) � � � � �������-� �  ���� )+ ���	;%��� % � � �! % ��)+ ��;&�� 2	� %  / � �%���%�� % � ")�   .� �� ) � )+��� ��� �������! ���" #���%�����& 2

 " ��)�� � ) �� � %
	 )�� �������! ���"�#���%�����& �  �) ",�;��� � )�� � � ��&+% � ) %�� � /�) ����� ����	 ) #+�  +��& ������/�) ������� � �  �� � / %�",)
#��;&+%�� %
	 )
�������! ���".#���%�����& �  �) %��.&+% � ) ��/�) �������-� �  2
F�YEF � TVI	BE� � � rxt�fsQ���I � \ ��a � \CBsW�QS]=PCjVI4I��sFEH4f � I \y\gjVBx�M]¨W���I	�EI:I f�F��s��I h=Q�\gB�  Y�F � TVIE��¸XB2A8PGjsI
fXFEA`PGQSi T � FEAP � fOI8BE��Q�]VQ�PGQ�F � Q�¦ F�PGQSB2]y^`TV\`PMhVI \gi ACQSNOI h¨WV��I8��B2TV]Vh|PCjXF�PMFE]�QS\CB� «Y�F � TsI�� � q+* wyD2Q�Y2I \YEI A �
D2B[B�h�AgI \gT � PC\Z��B2AZF��MQShVI8YEF�ACQSI:P � B��©i:B2]oPGB2TVAg\ �ËLMI i F ��� PGjXF�PZPCjVI8H	F_��Q�H�TVH Y�F � TVI8BE��I�F�ikj ��7 � r)���

a&� PCI A|jXF�Y[QS]VD�hVB2]VI�YEF�ACQSB2TV\|I��sfOI AgQ�H4I:]UPC\ WZ��I7��B2TV]Vh�PCjXF�PPkFE�UQS]VD�
 � q+* p�W � � q	* n¥F�]Vh
� � q	*�rD2QSYEI \�RUTVQ�PGI|\CF�PGQS\g� F�i:PGBEA � ACI:\CT � PG\:W.F � PGjVB2TsD2j#B2]VIi B2T � h�B2NoY[QSB2TV\ ��� �V]Vh#\CBEH	I�I��sFEH4f � I \
�MjVI:ACI�N�I�PCPGI:AMACI \gT � PG\&FEACI8B2N�PkFEQS]VI h¯N � ikjXFE]VDEQ�]VD4PGjsI \CI!PGTs]VQ�]sDi:B�I��i:Q�I:]oPG\ �

���� � (,')���6' ')(  #�  #"%*��6��� �
*��� 9  -� '����-*�����*+( � �  -�#*) -�6< '

ad\MI��sf � FEQS]VI:h7NOI:��B2AgIEWXI ]sI ACD � A Q�\MH4Q�]sQ�H4QS¦ I h7B2]�PGjVI8��B �S� Bx�MQS]VD	\CI:P&BE��Y�FEACQ�FEN � I \��

��� � ��� � � � � ��� � ��
�
�
 � �0 ���  � � � � � � ��
�
�
 � �  �
®=I���B2TV]Vh#PCjXF�P�NOI:PgPGI:AyACI:\CT � PG\4FEAgI|B2NsPGFEQS]VI h�N � NsACI�F��[QS]VD�PCjVI�H4Q�]VQSH4Q�¦ F�PGQSB2])fVAgB�i:I \C\�hsB��M]#PCB
P¡��B�\gPGI:fV\8i BEACACI:\CfOB2]VhVQS]VD|PCB�PGjVI�H4Q�]VQSH4Q�¦ F�PGQSB2]?B2]7PCjVI ��� 7 ��� 7 �M�VAC\gP W�PCjVI ]�B2]�PGjVI � 7 � �&I ]si IyPGjsI
H4Q�]sQ�H4QS¦�F�PCQ�B2] � B[B2f�PkF��EI \MPGjsI!��B ��� Bx�MQ�]VD4��B2AgH��

����������� ��!�!#"$!&%('�)�*�+-,�)-.�/�021(3
��!�!�"�!5476�"98�:�;�<#=9>���?�<�!�=$@	�A�$8�>�?�"98�?$>��#��?$B�"�C��D>���"98	C$?#"98��AEGF
��!�!�"�!5476�"98�:�;�<#=9>���?�<�!�=$@	�A�$8�>�?�"98�?$>��#��?�!�=�@����A?#"98��AEGF

H

)+* �')+,



¸©QSD2TVAgI�J � � )�& � " � ��� � /�) � %���%
� %���� � % ��� #� ��;��)�&�& �0%���/ )+� )+ � � A&� � � � ��/�) � )+ ���	;%��� % � � �! % ��)+ ��;&
� %,& #�" ���*)�� � � ��/�) ",) � � %�� � ��  �)�� 2 � ) � � � %���%�� % � " %���� �!% ��� ��� �������  ���" #���%�����& 2�� /�) � " ��) � ) � #�" � �-) %,&
��/�) %
� #�" % �+%�� � ) � #�" � � ) ����  �)�& #���� � %��� �-� ��/�) %���%�� % � " %���� �!% ��� 2�� )+ �) � /�) %,&;����	 � " ��)!� �lq+* w 2 � %  / � �
� )�& � " � ��� ��/�) � %���%
� %���� �!% ��� #� ��;��)�&�& �0%�� / )+� )+ � � A � 2

¸XB2A�\gPGQ �S� QSH	FED2I:\ WMI ]VI:ACD � A&��QS\¯BE� PGI:] RUTVQ�PGI \GF�PCQ�\`� FEi:PCB2A � WbFE\�\CjVBx�M] QS] �VD2TVACI JV� "�T�P¯��BEA
PGI:H4f�B2ACF � PGACFEik�UQ�]VDB2]7H4BxY[Q�]sD�\gPCACTVi�PGTVAgI \:W´I ]sI ACD � A �hVB�I:\d]VB�P&fsTsPdI:]VB2TVDEj7i BE]V\gPCAGFEQS]oPG\dBE]�PGjsI
i BE]UPCACB � fOB2QS]UPC\���H4BEPGQSB2]¨���ZjVI:\CI�F�ACI���ACI:I¯PCB¥H4BxY2I�F�N�B2T�PQS] \gB2H4I¯Y�FEAgQ�BETV\hsQ�AgI i:PCQ�BE]V\�MQ�PGjVBETsP
PkF��[QS]VD�i FEACIvB���PCjVI � B�i F�PGQSB2]|B��~]sI QSD2jUN�B2TsACQS]VD�i B2]oPCACB � f�B2QS]oPG\:�s®¥IdQ �S� Ts\gPGACF�PGIvPCjVQS\fVjVI:]VB2H4I ]VBE]�QS]
�XD2TsACIdt�� � �~B�D2I:]VI ACF�PGIMPGjVI:\CI&Q�H	FED2I:\ Wo��I&PGB[B2��PCjVACI:I&i:B2]V\gI i T�PGQ�Y2I8fVQSi:PCTVACI:\�BE��F!YEB2AgPCI��4��B2AgHF_PGQSB2]
FE]Vh7\CI DEH	I:]oPGI h�PCjVI H �MQSPCj�I ]VI:ACD � A&� ��PGjsQ�\vfsACB[i I \g\d�MQ ��� N�I�I���f � FEQ�]sI h?Q�]�FE]VBEPCjVI A&\CI i�PGQSB2]����¨c¡]
�XD2TsACIMt�W�I���i I:fsP���B2A©PCjVI��XAg\gP�QSHF�D2IEW_PGjVIZAgI \CT � P�BE�XPCjVIZH4Q�]sQ�H4QS¦�F�PCQ�B2]4fVAgB�i:I \g\.BE��FE]�Q�H	FEDEIQ�\.DEQSYEI ]
FE\dFE]7QS]VQ�PGQ�F � QS¦�F_PGQSB2]7��B2AMPGjVI�H4Q�]VQSH4Q�¦ F�PGQSB2]�BE��]VI��[P8fVQSi:PCTVACI���¤�QS]Vi:I A&�MQSPdQ�\&TV]VhVI:ACi:B2]V\gPCAGFEQS]VI:h¨W¨Q�P
hVB[I \4]VBEP���I ��� ACI:fVACI:\CI:]UP�FE] � �UQS]Vh BE�dQS]oPGI:AC]XF � I:]VI AgD � BE�bPGjsI�H	B�PGQSB2]¨W�\gQ�]Vi:I�\gTVikj�FE])Q�]oPGI:AC]XF �
I ]sI ACD � ��B2T � h�i � I FEA ��� \gTVf�I:ACQSH4f�B2\gI�D2I B2H4I�PGACQSi�i BE]V\gPCAGFEQS]oPG\4B2]#PkF�]VD2I ]si � F�]Vh�i TVA`Y�F�PGTVAgIE��a&\4F
ACI:\CT � P�W¨PCjVI�H4BEPGQSB2]�BE��PCjVI�i B2]oPCACB � fOB2QS]oPG\8hVB[I \8]VB�P8i�FEAgA � FE] � Q�]���B2ACH	F�PCQ�B2]?F�N�B2T�PvPGjVI�fsj � \gQ�i F �
NOI jXF�Y[Q�BETVA�BE�&PGjVI¯\gPCACTVi�PGTVAgI���\CB2H4I¯i B2]oPGAgB � f�BEQ�]oPG\	hVAgQS� P	PGB[B � F�A	BETsPG\gQ�hVI¯PGjVI¯i BE]UYEI���fXFEA`PG\	BE�
PGjsI\`PGACTsi:PGTsACIEW��MjVQ � I\gB2H4I�BEPCjVI A!i BE]UPCACB � fOB2QS]oPG\�hVQ�\gf � F � � FEACDEI	hsQ�\gf � F�i I H4I:]UPC\�PGjsB2TVD2j \CB2H4I	BE�
PGjsI QSAbi � BE\CI!]VI QSD2jUNOB2TVAC\bACI:H	FEQ�]��s��I h ���£a � \CBVWXhsTVACQS]VD�PGjVI!H4BEPCQ�B2]´WXI ]VI:ACD � A&��hVB�I:\M]VBEPZPkF��EI�i�FEAgI
Y2I:A � ��I ��� FENOB2TsPbPGjVI�]UTVH�NOI AdBE��i:B2]V]VI:i:PGI:h�i B2H4fOB2]VI:]UPC\vBE�~PGjVI�ACI \gT � PGQS]VD|\CjVFEf�I:\ ��c¡]VhVI I:h¨W£��ACB2H
PGjsI!¾�F�TV\C\e  "�B2]s]VI:PPCjVI BEACI H � n�r��ËW���Iv�U]VBx� PCjXF�P W�QS]|PGjVIdi�FE\gIvBE��r:  hVQ�H4I:]V\CQSB2]XF � Q�H4f � QSi Q�PMB2N�^`I i�PG\:W

� )  
	����������������� (����� �� (����� ��! #"�$��&%'�(�)"���*+�� �*!	-,.�� ("0/��1��"0�123"�$��&*+���145,6�� 7"8����9*:����*:��/��+�; 7���=< )  -���.���=��"8$���*:�>��4
,6�� ("�����?*+�?�@,.�!�(�>���A,.���B7���DC��"FEG�H���  ���"I���J�;EK"�$���/��1��"?�12L"�$��1"F*+���145,6�� 7"8����M"�$-�D"I�>"��8�6"8,J$����3"��N"8$��H�+�62O"I��2-/L�7��*P"8*!B7�
Q �8���R,6�� ("��8���S/-�7*  ("J�8T6<�U9$�*:�9*+�H���� ��@CV #���)"8�8��*!��"�$�2W�DE9�1�J��%�����*P	L,.�D"8*!�� 
�12X"8$��@*:�>��4Y,.�� ("��7��Z���8�;EH*  ����1�+�����8*!"�$�%
< )  
�1"8$��.�HEZ���J�����VEG�@�� ��! [��*+��/��:�; \"�$��@/��1��"H�12X"8$��@*:�>��4Y,.�� ("��7��I"8$��D"0�+*+���H*  �4YC-�.")EG���  R�����[�� ��R���8�.�  
,6�� ("��8���S/-�7*  ("J�.<

���! #"�$&%
')(



¸©QSD2TVAgI�t ����� )+  � A � � �;)�&+��� � �������  ���" #� ���#�)+ "�� ��/�) � ���!% ��� ��� �������  ���".#���%�����& 2�� �;&+%�� %
	 )�& �������! ���"
#���%�����& �  �) � ) #�% �+� )�� %��  �)���� � ) �� � %
	 ) %��   �)�)+� 2\� /�) � � � " %,&;��� ������� � �  %,& � ��� )���� ��� � ������� )��+� )��
����� #���� )+����& 2

¸©QSD2TVAgI  ����� )+ � � A � q+* p A&� 	 q+* n A � 	 q	*�r A ( # � ��& � ���"/ � �� �) �����.&+�! .� %�����& ��� �������! ���" #���%�����&
� %,& #�" � ��) � )+����& 2
PGjsI�]UTVH�N�I:A&B���i BE]V]VI i�PGI:h7i BEH	fOB2]VI:]oPG\bBE��F�]�QSH4f � QSi Q�P&i B2]oPGBETVAMQ�\MACI � F_PGI h¯PGB�PGjsI�QS]oPGI:D2AGF � B��©PGjsI
i TsAgY�F�PGTsACIEW�FRUTXF�]UPCQSP � ]VBEPbPkF��EI ]7Q�]oPGB|FEi i:B2TV]oPvN � A ���£�ZjVQS\dQS\&PCjVI�AgI�FE\gB2]��Mj � PGjVI�Q�\gB� ¡i:B2]oPGB2TsA
QS\�I:YEI ]oPGTVF ����� HF�hVIdBE�´\CI�Y2I ACF � i:B2]V]VI:i:PCI h�i BEH	fOB2]VI:]oPG\�QS]�PCjVI&AgQ�DEjUPCH4B2\gP�Q�H	FED2IbBE�¨�VD2TVACIdt��Uc �¨��I
]VBx� AgI \gTVH4I	PCjVI4\CI DEH	I:]oPkF�PCQ�B2]=BE��PGjVI�YEB2AgPCI�� i AgI�F�PCQ�BE]=NVT�P8�MQSPCj=I:]VI AgD � A Q�]s\gPGI FEh ���XD2TsACI  ��W
��I�\CI:I	PCjXF�P�i BE]UPCACB � fOB2QS]UPC\�PCjXF�P�QS]sªXTVI:]Vi I|\gB2H4IAgI D2QSB2]=BE��PCjVI\`PGAgTVi:PCTVACI	i�FE]s]VBEP�TV]VhVI:ACD2B¯PGB[B
� FEACD2I4ACFE]VhVB2H hsQ�\gf � F�i I H4I:]UPC\ �©®=I	HF��EI4PGjVI	i B2]si � TV\CQSB2]¥PCjXF�P�I ]VI:ACD � A Q�\�F�N�I�PCPGI:A�i FE]VhVQShXF�PCI
��B2AZ\gI D2H4I ]oPCQ�]VDH4B�Y[QS]VD�\`PGAgTVi:PCTVACI:\ �

)+* �')+,



¸©QSD2TVAgI�p � � )�& � " � ���,  .��� % )+��� � " �-)+ %��� � � � / �;&+�-)+ �)�&+%,& � ��/  �)�&"/���" � %��� ��� � " �! .��&;� � � � %
� �  )�& 2
� � �!�|� �����
���� ��� �%��� ������
�$.� � � � ��� 
���!$

®=IZ]VBx��FEfVf �S� PCjVIZH4I:PCjVB�h	hVI:\Ci AgQ�NOI hQ�]4fVAgI:Y[QSB2TV\+\CI i�PGQSB2]V\�B2]4T � PGACFE\CB2Ts]VhQSH	FED2I:\ �U�vQ�¢´I:ACI ]oP�FET� 
PGjsB2AC\.jXF�YEI&F � AgI�FEh � \gPCTVhVQSI h4PGjVIMfVAgB2N � I H B���\gI D2H4I:]UPCQ�]sD�i�F�AChVQ�FEiZ\gPCACTVi�PGTVAgI \�QS]	T � PCAGFE\gB2TV]Vh	Q�H	FEDEI
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PGI:h¯�MQ�PGj7F	\gf � Q�]VI!��TV]Vi�PGQSB2]¨�O¸©QSAC\`P ��� W£Q�]��XD2TsACI \�r � FE]Vh r�JVWV��I�hVI H4B2]V\`PGACF�PGI!PGjVI�I:¢�I i�PGQ�Y2I:]VI \g\vBE�
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Unité de recherche INRIA Lorraine, Technopôle de Nancy-Brabois, Campus scientifique,
615 rue du Jardin Botanique, BP 101, 54600 VILLERS LÈS NANCY
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