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D V {2F S hOI W B j%Vdj DOF%_6A�Ñ U �
Ý�]dNJØrIZPOt:ÖMIKBJDåBJDOF(_MAaÑ U BEF V Y V B z V Nb{ V NJR�D V H
B V hOt2DQBÕYgF°Y V P T BEDOIKPOt2H%� Ú�j ]2h W R

PO]dBoD V {2F V HJØXF%R,cm]2N V Y�]2NJFaY�]dBJIK{ V BEIKPOtO~ j D VXWZW F8POt2IKPOt V POR T F8B4cmNJIKF%POR W T t2NJ]2hGLfe Ú ÖMI WKW Y�IZHJH
VdWKW BEDGFscmhGP:Ö�F`D V RæÒ V POR T F8H%~�F8{dF%PªBJDOF�Öf]dNJØ Ô �

g N V R(H j DO]i] W Öf]dh W R(D V {dF S F8F%P,IZP j ]2Y�L W F\BEFMÖMIKBJDO]2hGB�BEDOF�cmF\Ö S hGB4t2]k]iR�cmNJIKF%POROH Ú D V {dF
Y V ROFÐ]�{dF%NÕBJDOF(L V HbB�B×Ö�] T F V NJH%� ø I}BJB W F°ROIK{dF%NJHlIZ]2PGH V POR V cmF8Ö Öf]dNJROHÞ]dcohOPOROF8NJHlB V POROIKPOt
Ö�F%PQB VÞW ]2POtÞÖ V T BJ]�Ö V NlROH j hONlIZPOtÞBEDGF%HJIKH V PiàiIZF\B T �
A Ö V NJY V PGRÐDOF V NlBlcmF W BßBED V POØ T ]2hgBE]ÕY T c V YgI W T cm]2NßBJDOF%IKN W ]�{2F V POR(HlhOLOL»]2NlBßBEDONl]2hOt2D �

]2hGBMY T t2N V ROh V BJF�H j DO]k] W¥j$V NlF%F8N%� u T Hlh j%j F%HJH[IZHMROhOF�BJ] T ]2h��
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_aIZHbBENJI S hGBJF%R n>W FxH T HlBEF8YgH°D V {dF W ]2POt S F%F%P hOHlF%R�BJ]�LONJ]�{kIZROF j ]2P j hGNJNJF8PQB n>W FxHJD V NJIZPGt
IZP:POF\B×Öf]2NlØrIZPOtgF%PQ{kIZNJ]dPOYgF8PQBEH%�A%MF j F%PQB�BJNJF8POROH�HlDO]�ÖC{ V HlB[IZY�LONJ]�{dF%Y�F%PQBEH6IZP,POF\B×Öf]2NlØ V POR
eoðw|ËHJL»F%F8Rrq ï 
ts � U L»F j I VdW I*�8F%R:HlBE]dN V t2F`ROF8{kI j F%H�HJF%Nb{2FÕBJ](ROF j ]2hOL W FÕHbBE]2N V t2F
cmNJ]2Y V LGL W I j$V �
BEIK]2PªHlF%Nb{2F%NlH%��A[LOL W I j$V BJIZ]2PGH6D V {dFÕBEDGF V S I W I}B T BE] VXj%j F8HJHaDGIZt2D�L»F%Nbcm]2NJY V P j F`F8PQ{iIKNJ]2PGYgF8PrBJH
BEDGNJ]2hOtdD�{iIKNlBJh VdW IKPQBEF%Nbc Vdj F8H�BE]xPGF8B×Ö�]2NJØrH%� ^ N V ROI}BEIZ]dP VdW ROIZHbBENJI S hGBJF%R n>W F�H T HbBEF%Y�LONJ]dBJ] j ] W H
Ö�F%NJF�PO]dBsRGF%HJIKt2POF8Råcm]2N�Hlh j DåHJL»F j I VdW I��%F8RåF8PQ{iIKNJ]2PGYgF8PrBJH V POR�IZPQBENl]iRGh j F°Y V P T ]�{2F8NJDOF V ROH
BED V BMLONJF\{2F8PrB V LOL W I j%V BEIK]2POH�cmNl]2Y ROF8NJI}{iIKPOt�cmh WKW S F8POF n B[cmNl]2Y"BJDOF%Y:�
^ DOFÕF8YgF8NJt2F8P j F`]dcwî6F8B×Ö�]2NJØ,AoBJB Vdj DOF8R U BE]2N V t2FÐÒ�î6A UOÔ D V H6IZPQBENl]iRGh j F8R�DOIZtdD W T V { V I W �

V S W Fd~4c V HbB n>W F Vdj%j F%HlH(BED V B(IZHÐRGF j ]dhOL W F8R7cmNJ]2Y n>W FªHJF8Nl{dF%NJH8� ^ DGF j ]2Y S IZP V BJIZ]2P�]dc�c V HbB
HlBJ]2N V t2F`RGF8{kI j F%H V PGRªNJF W I V S W F g IZt V S IKBMHlL¢F8F%R.IKPrBJF%N j ]2POPGF j BJH�NlF%HJh W BEH[IZP V DOIKt2DáHlL¢F8F%R�~ W ]�Ö
WâV BEF%P j T W ] j%VdWQV NlF V POF8B×Ö�]2NJØgÒ ø A�î Ô F%PQ{kIZNl]2POY�F%PQBpcm]2N n>W FwHlD V NJIKPOtO� ^ N V ROI}BEIZ]dP VdW RGIZHlBJNJI S hGBEF8R
n>W FÞH T HlBJF%Y�HÕHJh j D V H
î[F\B×Öf]dNJØåÑ�I W F U T HlBJF%Y Ò�î�Ñ UOÔ q ï2ï s Ö�F%NlFgRGF8{2F W ]2L»F%Råcm]2NshOPONlF W I V S W Fd~
DOIKt2D � WZV BEF8P j T POF8B×Ö�]2NlØ�F8PQ{iIKNJ]2PGYgF8PrBJH V PGRgIKPrBJNJ]kROh j F[]�{2F8NJDOF V ROHßBED V B V NlF[hGP Vdj%j F%LGB V S W F[IKP
DOIKt2D�L¢F8Nlcm]2NlY V P j F°F%PQ{kIZNl]2POY�F%PQBEH8� ^ DOF�ROF%HlIZt2På]dcfPOF8B×Ö�]2NJØ n>W FÞH T HlBJF%Y�H`BJD V B
]dã¢F%NsDOIZtdD

�
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L»F%Nlcm]dNJY V P j F�IKP,POF8Ö W ] j%VdW¢nOW F�HJD V NJIKPOt°F%PQ{kIZNJ]dPOYgF8PQBEHMD V H S F j ]dYgF�{2F8N T IKYgL»]2NlB V PQB$�
%6F8HJF V N j D�IZP:BEDOF V NJF V ]dcß|6HJF8N ø F8{dF W î6F8B×Ö�]2NJØrH�Ò�| ø î[H Ô6V RORONlF%HlHJF%H�Y V P T ]dc;BJDOFÕL»F%N �

cm]2NlY V P j F(IKHJHJhGF%H°F%P j ]2hOPQBEF8NJF8R�IKP³BEDOF g IZt V S IKB`POF8B×Ö�]2NlØ³F%PQ{kIZNl]2POY�F%PQB$� ^ DOIZHÞD V H W F%R³BJ]
BEDGFxROF8{dF W ]dLOYgF8PQBÞ]dc[|[HlF%N ø F8{dF W î[F\B×Öf]dNJØ Ú PQBEF8Nlc Vdj F%H:Ò�| ø î Ú H Ô ]2NÕ{kIZNbBEh VdW IZPQBEF8Nlc Vdj F%HÕBJ]
POF\B×Öf]2NlØ V R V LGBJF%NlHEq �"s ~ S NJIKPOt2IZPGt V LOL W I j$V BJIZ]2PGH j%W ]2HJF8N�BE],BEDOF°POF\B×Öf]2NlØ��(A�| ø î Ú L¢F8NJY�IKBEH
V LOL W I j%V BEIK]2POH�BE].qrhOF8hOFxR V B V BEN V POHbcmF%N�ROIKNJF j B W T BE]�BJDOF(POF\B×Öf]2NlØ V R V LGBEF8N`ÖMI}BEDO]2hiB�ØdF8NJPOF W
IZPQBJF%Nl{dF%PQBEIK]2P SQT Y V LOLOIKPOt
IZPQBEF8NJP VdW IKPQBEF%Nbc Vdj F6NJF8t2IZHbBEF8NJHwIZPQBE]
hOHlF%N � HJL VXj Fd�3Ù�IZNlBJh VdW>Ú PQBEF8Nlc Vdj F
ÒmÙ ÚbÔ A[N j DOI}BEF j BEhONlF�q �2��s IZH V HlB V POR V NJR�IKPrBJF%Nbc Vdj F
]dc3BEDGIZHMB T L»Fd�6Ù Ú F\{2] W {2F%R�cmNl]2Y NJF8HJF V N j D
IZP,hOHlF%N � HJL Vdj F j ]2Y�Y�hOPGI j$V BEIZ]dP��
ø IZY�IKB V BEIZ]dPOH�]dc4BEN V ROI}BEIZ]dP VdW ROIZHbBENlI S hGBJF%R nOW FÐH T HlBEF8Y?LONl]dBE] j ] W H V POR³BEDGF(F8{d] W hGBJIZ]2Pæ]dc

Y�F%Y�]2N T � BJ] � Y�F%Y�]2N T R V B V BEN V POHlcmF8NwIZP�hOHJF8N � HlL Vdj F�D V HwY�]dBEI}{ V BEF8R°BJDOFMROF%HlIZt2Pg]dc V POF\Ö n>W F
Vdj8j F%HlHMLONJ]dBJ] j ] W�� BEDOFs_aIKNJF j B4A j8j F8HJH6Ñ�I W F U T HbBEF%Y�Ò�_MAaÑ UOÔ q ����s �w_MAaÑ U Y V LOH nOW FaH T HbBEF8Y
HJF8Y V PrBJI j Hg]2PQBJ]³DOIZtdD�HlL¢F8F%R�~ W ]�Ö WâV BJF%P j T î6A U F%PQ{kIZNJ]dPOYgF8PQBEH%� v�àkBEF%PGROIZPOtæBEDOF:hOHJFá]dc
Y�F%Y�]2N T � BJ] � Y�F%Y�]2N T IZPQBEF8N j ]2POPOF j BEH�BJ](BEDOFÞROIKHlBJNJI S hGBEF8R n>W F�H T HlBEF8Yá~¥_MAaÑ U hOHJF8HsÙ Ú�V POR
HJIKYgI WâV NwBEN V POHlL¢]2NbBEH4cm]2N n>W F Vdj%j F%HlH%�
Ú B6IZH V Ö�F WKW � ØkPG]�ÖMP,c Vdj B4BED V B j8W IZF8PQB � HlIZROF j%Vdj DOIKPOtgF8POD V P j F%H n>W F�H T HlBEF8YäL¢F8Nlcm]2NlY V P j Fd�

_MAaÑ U ~�DG]�Ö�F8{dF%N8~QD V HpPO][LGNJ]�{kIZHJIK]2Pscm]2N j$Vdj DOIKPOtO� ^ DOIZH¥BEDGF%HJIKH V NJt2hOF8H+BED V B*L»F%Nlcm]dNJY V P j F j%V P
S FoIZY�LONJ]�{dF%RÞHJIKt2POI n>j$V PQB W T
SQT VdWKW ]�ÖMIZPOt6BEDOFo_6A�Ñ UÕj%W IZF%PQB*BE] j$VXj DOFoÖMDOI W FoHlBJI WKW Y V IKPrB V IZPGIZPOt
BEDGF j8W IKF%PQBMIZP,hOHlF%N � HJL VXj F V POR,LONJ]�{kIZRGIZPOt°L»F%NlcmF j B j ]dPOHJIKHlBEF8P j T �
^ DOFßNJF%Y V IKPOROF%N+]XciBJDOIZH j D V LiBEF%NpROF8H j NlI S F%H¥BEDOFß_MAaÑ U F%PQ{kIZNl]2POY�F%PQB V PORsBEDOF3Ö V T _6A�Ñ U

ROI}ã�F8NJH�cmNJ]2YÓBJN V RGIKBEIK]2P VdW ROIZHbBENlI S hGBJF%R n>W F°H T HbBEF8YgH8� U F j BEIZ]dP � � � ROIZH j hOHlHJF%H`BEDOF�ROF8B V I W H�]dc
Ù Ú A�N j DOIKBJF j BEhONlFd� U F j BEIK]2P � � � LGNJ]�{kIZROF8H V ROF%H j NJIKLGBEIK]2Px]dc*_MAaÑ UxV PORxI}BEHoRGIKã¢F%NJF8P j F8H4cmNJ]2Y
î�Ñ U ~�BEDOF�Yg]2HbB*ÖMIKROF W T hOHJF8RÞROIZHbBENlI S hGBJF%R n>W FßH T HlBJF%Y:� U F j BJIZ]2P � � ÿ6]2hGB W IZPOF8H+BEDOF�Yg]dBJIK{ V BJIZ]2P
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cm]2N V RGROIZPOt j8W IZF8PQB � HlIZROF j$Vdj DOIKPOt°BE]�_6A�Ñ U �

�B��� ��� �5�w�f�.#8'����4'��.�3�

Ù Ú�V BJBJF%Y�LGBEH�BJ][F W IZY�IZP V BEFpHJ]dc�B×Ö V NlF�]�{2F8NJDOF V ROH¥cm]2hOPOR
IZP�BJN V ROI}BEIK]2P VdW POF8B×Ö�]2NlØ�LONJ]dBJ] j ] W H
SQT Y�]�{kIZPOtsBEDOF8Y"IKPQBE]
D V NJRiÖ V NlFd� ^ DOF8HJFa]�{2F8NJDOF V ROH4IKP j%W hOROF6F%NJNl]2N j DGF j ØrIZPOtG~GNJF W I V S I W IKB T ]dc
NJF j F8LGBEIK]2P�~rØdF8NJPOF W IKPQ{2] W {2F%Y�F%PQB V POR j ]2PQBEF\àkB�HlÖMI}B j DOIKPOtO~ S hGã¢F%N j ]2LOIZF8H V PORgeoðw|!]�{dF%NJDGF V R
cm]2N�LONJ]dBJ] j ] W LONJ] j F8HJHJIKPOtÞ]2P S ]dBJD(BEDOFaHlF%PORGF%N V PORÐNJF j IZLOIKF%PQB$�;Ý!DGI W F6BEDOF8HJFaHl]dc�B×Ö V NJF � S V HlF%R
]2L»F%N V BEIK]2POH V NlF�POF j F%HlH V N T ~>BEDOF T LONl]iROh j F�F\à j F%HJHlIK{dFÕ]�{2F8NJDOF V R�~>LONlF8{2F8PQBEIZPGt V H T HbBEF8Y cmNJ]2Y
B V ØkIKPOtxcmh WZWwV RG{ V PQB V t2F°]dc V DOIZt2DåHJL»F%F8R�IKPrBJF%N j ]2POPGF j B%� ^ DOF8HJFgIZPQBEF8NJNJhGLGB
LONJ] j F8HJHJIKPOt V POR
Y�F%HJH V t2F�L V HlHJIZPGtª]�{2F8NJDOF V ROH j%V P j ]dPOHJhOY�F°cmNJ]2Y ���(� ÿ ��� ]dc4eoðß| j T j%W F%H8�,Ù Ú NJF8ROh j F%H
BEDGIZH4]�{2F8NJDOF V RáBJ] S F8B×Ö�F%F8P�ÿ ��
+� q �"s �
Ù Ú IKH V:j ]2POPOF j BEIK]2P � ]2NJIKF%PQBEF8RæLONl]dBE] j ] W ROF%HlIZt2POF8RæÖMI}BED�BEDOF V HJHlhOY�LGBEIK]2PåBJD V BsBEDGFghOP �

ROF8N W T IKPOtÜPOF8B×Ö�]2NJØ§IKHxDOIZtdD W T NJF W I V S W FX�ºÑ V I W hONJFáIZH j$V B V HbBENJ]dLODOI j�V POR Y�F%HlH V tdF%H V NJF.PO]XB
NJF\BEN V POHJY�IKBlBEF8R�� ^ DOF�LONlIZY V N T V RG{ V PQB V t2F�]dc+Ù Ú IZH�BE]�NlF%ROh j F�POF8B×Ö�]2NlØÐHJ]Xc�B×Ö V NlF�]�{2F%NlDOF V R��
^ DOIKHÕIZH
RO]2PGF SQT NlF%Y�]�{iIKPOtáBJDOFÐØXF%NlPOF W cmNJ]2Y�BEDGF j ]dYgY�]2PåL V BED�]dc4R V B V BJN V POHbcmF%N`hOHJIKPOt
%MF%Y�]dBEFs_aIKNJF j B u F%Y�]2N T A j8j F8HJHÞÒ�%[_ u A Ô �
Ù Ú LGNJ]�{kIZROF8H¥B×Ö�] V H T P j DONl]2PO]2hOH*Yg]kROF8Hp]XcGR V B V BEN V POHlcmF8N � BEN V ROIKBJIZ]2P VdW HlF%POR � NJF j F%I}{2F V POR

%6_ u AÕ� U F8POR � NlF j F%IK{dFÐBEN V POHbcmF%NJH Vdj8j ]2Y�Yg]kR V BJFÞHJY VdWZW F%N j ]2PQBENl] W YgF8HJH V t2F%H V PORåBEN V POHlcmF8N
R V B V IZP W IZPOF4ÖMI}BED V Y�F%HJH V t2FX��%[_ u A�R V B V BEN V POHlcmF8N V {2]2IKROH j ]2HbB W T ØXF%NJPGF W BJN V LOH V PORxR V B V
j ]dLOIZF8H SQT BEN V POHbcmF%NJNlIZPOt�R V B V S F8B×Ö�F%F8P�LONJF � ROF n POF8R�hOHJF8N � W F8{dF W S hGã¢F%NlH%� U h j D S hGã¢F%NlH�POF8F%R
BE] S F�NlF%t2IKHlBEF8NJF8R(ÖMIKBEDgBEDOFaPGF8B×Ö�]2NJØ V R V LGBJF%NoLONlIZ]2NßBE]�hGHJFd� u F8Yg]dN T NJF%tdIZHlBJN V BJIZ]2PgIZPQ{2] W {2F8H
BEDGFoØdF8NJPOF W�V PORÞIZHpB T LOI j%VdWZW T L¢F8Nlcm]2NlYgF8RÞ]2P j Ff]2P S hGã¢F%NlH;BED V B V NJFfhOHJF8R�NlF%L»F V BJF%R W T cm]dN�R V B V
BEN V POHbcmF%N%� Ú PQ{2] W {2F8YgF8PrBa]dc;BEDGF�ØdF8NJPOF W IZH W IKYgI}BEF8R,BJ]ÐHlF8BEhGL V PORªBJF V NlRO]�ÖMP�]dc j ]2POPOF j BEIK]2POH8~
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NJF8t2IZHbBEN V BEIK]2Px]dc S hGã¢F%NJH8~�IZPQBEF8NJNJhGLGBMLONJ] j F8HJHlIZPOt V POR:F%NlNJ]2N4D V POR W IKPOtO�
A Ù Úfj ]2POPOF j BEIK]2P j ]2POHlIZHlBJH[]Xc V HJF%PGR�qrhOF%hOF V POR V NlF j F%IK{dFÕqrhOF8hOFd�oA[LOL W I j$V BEIZ]dPOH4Y V T

HJF\BahOL.YÕh W BJIZL W FaÙ Ú4j ]dPOPOF j BEIK]2POH V POR�L»]2HlB�ROF%H j NJIKLGBE]dNJH�HlL¢F j I}c T IKPOtgBJDOFÕ{kIZNbBEh VXW*V RORONJF8HJHlF%H
]dc S hGã¢F%NlH6hGHJF%R:cm]2N4Y�F%Y�]2N T BEN V POHlcmF8N%� ^ DOF8HJF
ROF%H j NJIKLGBE]dNJH V NJF�LONl] j F%HlHJF%R V H T P j DGNJ]2PO]dhOH W T
V POR Y V NJØXF%R�ÖMI}BED V HlB V BEhOH�hOL»]2P j ]2Y�L W F\BEIZ]dP���A�P V LOL W I j%V BEIK]2P�Y V T L»] WKW ]2N S W ] j Ø�BJ]
ROF\BEF%NlYgIKPOF[ÖMDGF%PxL»]2HlBJF%RxROF8H j NlIZLGBJ]2NJH V NJF j ]2Y�L W F\BEFX�wef]2Y�L W F\BEIZ]dPgqrhOF8hOF%H4Y V TgS F�hGHJF%R(BJ]
j ] WZW F j BoBJDOFsNJF8HJh W BEH4cmNJ]2Y"{ V NJIZ]dhOH4R V B V BJN V PGHlcmF%NMqrhOF8hOF%H8�
A W BEDO]2hGt2D�_MAaÑ U t2F%POF8N VdW I*�8F%HMBE](]dBJDOF%N6Ù Ú � W IZØXF`Y�F%Y�]2N T � BE] � YgF8Yg]dN T BJN V PGHJL»]2NlBJH%~�BEDOIKH

BEDGF%HJIKHgcm] j hOHlF%Hx]2P V Ù Ú � S V HlF%R!_MAaÑ U IZY�L W F8YgF8PrB V BEIK]2P�~ßHJIKP j FªBJDOIZH�IZH�BEDOFáL WâV BJcm]2NlY ]2P
ÖMDOI j D:Ö�F`]dL¢F8N V BJFd�

�B��� 	��?
�� ��1�< �����3��- ';1 � �?��'f� 1���� 
§#% %� �(9:�*'���<

_6A�Ñ U ROF%L V NlBJHacmNJ]2Y BEDOF�BJN V ROI}BEIK]2P VdW ROIKHlBENlI S hiBEF%R nOW FÞH T HbBEF%Y�IZP.Y V P T Ö V T H8~p]dPOFÞ]dc
ÖMDOI j D.IZHaI}BEH�L»]dBJF%PQBEI VdW BJ](F\àiIKHlB�IKP�hOHJF8N � HJL Vdj F V POR.ROF8NJIK{dFÕcmh WKW S F%POF n B�cmNJ]dY�%6_ u A V POR
| ø î Ú H%�;|6HJIKPOtA%[_ u AÕ~�_MAaÑ U�j%V P SQT L V HJH¥BEDOF3ØXF%NlPOF W IKPaBEDOF j ]dYgY�]2PaR V B V BEN V POHbcmF%N j$V HJF%H8~
L WZVdj IKPOt[R V B V ROIZNlF j B W T IKPQBE] V LOL W I j$V BJIZ]2P S hiã�F8NJH%� ^ DOIZH*F W IZY�IZP V BJF%Hpeoðw|�]�{dF%NJDGF V R V PGRÕR V B V
j ]dLOIZF8H VdW ]2POtáBJDOF(R V B V BJN V POHbcmF%N`L V BED�� ^ DOF j ]2HlBÞIKH`BJD V B V LOL W I j$V BJIZ]2PGH V NJFÐY V ROF V Ö V NlF
]dc W ]�Ö � W F8{dF W BJN V PGHJL»]2NlB°ROF\B V I W H`HJh j D V HÞYgF8Yg]dN T NJF8t2IZHbBEN V BEIZ]dP V POR�ROF8H j NlIZLGBJ]2NJHÞBJDONJ]2hGt2D
BEDGF°_6A�Ñ U Aað Ú q � ÿ s �ÕA[NJt2h V S W T ~+_MAaÑ U L V N VdWKW F W H�NlF%HJF V N j DåIZP�| ø î[HsYg]dNJF j8W ]2HlF W T BED V P
NJF j F8PrBoROIZHbBENJI S hGBJF%R nOW F6H T HlBJF%Y¾NlF%HlF V N j D���efD V LGBJF%N � ROIZH j hOHlHJF8HM| ø î[H V PORÐBJDOF WZV T F%NlIZPOt
]dc
Y�F%HJH V t2IKPOt(LONl]dBE] j ] W H�]2P�{kIKNlBEh VdW IKPQBEF%Nbc Vdj F8HaIZPªYg]2NlF�ROF\B V I W � ^ DGIZHaHlF j BJIZ]2P�B V ØdF8H V(j%W ]2HJF8N
W ]k]2Ø V B�BJDOF�_MAaÑ U LONl]dBE] j ] W�V PORÐI}BEHßROIK{dF%NJtdF%P j F[cmNJ]dY î�Ñ U ~r]2PGF�]dc¢BEDOF[Yg]2HbBwÖMIZROF W T hOHlF%R
ROIKHlBENlI S hiBEF%R n>W F`H T HlBJF%Y�H%� ^ DOF%NlF V NJF
B×Öf]xc Vdj BE]2NlH[BJD V B j ]2PQBENlI S hGBJFÕBE]gBEDOIKH�ROI}{2F%Nlt2F%P j F ��V
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ROI}ã�F8NJF%P j FaIKPgBEDGF[B V NJt2F\BoF%PQ{kIZNl]2POY�F%PQB V PORÐBEDGF�hOHlFa]dc�%6_ u A V POR(hOHlF%N � W F\{2F W POF8B×Ö�]2NlØkIKPOt
IZPxBJN V POHlL¢]dNlBEH8�
^ DOF WZV BEF8HlBs{2F8NJHlIZ]2Pæ]dc4î[Ñ U ~pî�Ñ U {iï�q ï�� s ~pB V NJt2F\BEHsÖMIZROF V NlF V POF8B×Ö�]2NJØ�Ò�Ý.Aaî Ô F8Pr{kI �

NJ]dPOYgF8PQBEH%~kÖMDOI j D V NJF�ØrPO]�ÖMP(BJ]�D V {2F�DOIKt2D WZV BEF8P j T V PGR(hOPONlF W I V S I W IKB T ��_MAaÑ U IZHßROF%HlIZt2PGF%R
HJL»F j I n>j%VdWZW T cm]2N4DGIZt2D,L»F%Nlcm]dNJY V P j F ø Aaî6H%��ð3NJF8{kIK]2hOHM{2F%NlHJIK]2POH6]dc;î[Ñ U ÖfF8NJF
HlB V BEF W F%HlH S hiB
î�Ñ U {kïæIKPrBJNJ]kROh j F%H°HJ]dc�B�HbB V BJFáIKPrBJ].BEDOF,HJF8Nl{dF%Ngcm]dN W F V HJF%HáÒmhOHJF8R�BE]åY V P V t2F W ] j ØrH Ô°V POR
ROF W F%t V BEIK]2POH`Ò�hOHlF%R�cm]2N j8W IZF8PQB j%Vdj DOIZPGtÐ]dc nOW F
R V B V2Ô6V HMÖ�F WZW*V H � ðßvwî V POR.e ø �sU v!]2L»F%N �
V BJIZ]2POH[hOHJF8R.BE](ØXF%F%L.BJN Vdj Ø:]dc3BEDGIZHaHbB V BJFd� ^ DOFÞî[Ñ U {kïxLONl]dBE] j ] W*VdW HJ](LONl]�{iIKROF%H�F\àkBEF8POHJI}{2F
t2hOIKROF W IZPOF8H*cm]2N j%W IKF%PQB � HJIKROF j$VXj DOIZPOt�ÒmHJF j BEIK]2P � � � � � RGF%H j NJI S F8H;BEDOIKH j$Vdj DGIZPOtsLONl]dBE] j ] W IZPÞY�]2NJF
ROF\B V I W�Ô cm]2N S F8BJBJF%N4L»F%Nbcm]2NJY V P j F�]�{2F8NMÝ�Aaî[H8�ßî�Ñ U {kï W IZY�IKBEH j%Vdj DOIZPGtÞt2h V N V PQBEF%F8HoBE] j ]2Y �
Y�]2P n>W FfHlD V NJIKPOt j%V HJF8H;HJ][BED V B*BEDOF T RO]aPO]dB�IZPQBEF8NlcmF8NJF�ÖMI}BED W ] j ØrIKPOt V POR�HJD V NJFoNlF%HlF%Nl{ V BJIZ]2PGH
Òmcm]dNfIZPGHlB V P j FX~ j%W IZF8PrB j$VXj DOIZPOtÕY�hOHlBoNJF%HlL¢F j B4Y V POR V BE]2N T W ] j ØrIZPOt
ÖMDOF%P,IKB�IZH�IZPgF8ã¢F j B Ô ��� T
j ]dPrBJN V HbB$~�BEDOFÕ_6A�Ñ U:j8W IKF%PQB�IKH[PG]dB�RGF%HJIKt2POF8RªBE]gIZY�L W F8YgF8PrB j8W IKF%PQB j%Vdj DOIKPOtO~ VdW BJDO]2hOtdDáBEDGF
Y�F j D V PGIZHJY�H;BE]sLONl]�{iIKROFMIKB V NJFMLONJF8HJF8PrBßBEDGNJ]2hOtdD�LGNJ]dBJ] j ] W>V HlL¢F j BEHßIZPGDOF%NlIKBEF8R�cmNJ]2YÃî�Ñ U {kïO�
� POFÐ]Xc4BEDOF(td] VdW Hs]dc4BJDOIZH
BEDOF8HJIKHÕIZH
BE]�IKYgL W F%Y�F%PQBsBEDGF%HJFÐYgF j D V POIKHJY�H V POR�YgF V HJhONlFÐBEDGF
hOHlF8cmh W POF%HlH[]dc j$VXj DOIZPOtG�
_6A�Ñ U HJF%Nb{2F8NJHÕY V P V t2FÞHJF8HJHJIK]2P�HbB V BJF j ]2POHlIZHbBEIZPGtá]dc�hOL�BE],BEDONlF%F°Ù Ú[j ]2POPGF j BJIZ]2PGHscm]dN

F VXj D j%W IKF%PQB$� ^ DGF(Y V IZPåLOhONJL»]2HlFÐ]dcoBJDOF%HlF(HJF8L V N V BEF j ]2POPOF j BJIZ]2POH`IZHsBE]áHJF%L V N V BJF j ]dPrBJNJ] W
cmNJ]dY�R V B V BJN V PGHlcmF%N SQT hOHJIKPOt.BEDOF:HJF8POR � NlF j F%IK{dFáBJN V POHlYgIKHJHlIZ]2PÜY�F8BEDG]iR�cm]2N j ]dPrBJNJ] WMV POR
%6_ u A cm]2N�R V B V BEN V POHlcmF8N%� ^ DOF n NJHlB j D V POPOF W ~iNJF8cmF8NJNlF%R(BE] V H�BEDGF � L¢F8N V BJIZ]2P j D V POPOF W IZH V
Y V POR V BJ]2N T HJF%PGR � NJF j F8IK{2F j D V POPOF W ÖMDGF%NJF j%W IZF%PQBJH6HlF%POR�_6A�Ñ U NlF%qrhOF8HlBEH V PORªHlF%Nb{2F%NlHaHJF8POR
_MAaÑ U NlF%HJL»]2POHlF%H8�`A[P.]2LGBEIK]2P VdW %6_ u A j D V PGPOF W IKHahOHlF%R.cm]2N�HlF%Nb{2F%NsIKPOIKBJI V BJF%R S h W Ø:R V B V
BEN V POHbcmF%N%� ^ DOFáBJDOIZNlR�Ù Ú�j D V POPOF W IZH V P�]2LGBJIZ]2P VdW � Vdj Ø ef]dPrBJNJ] WMj D V POPOF W ÖMDOF8NJFá_6A�Ñ U
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NJF8qrhOF%HbBEH V NlF`IKHJHlhOF%R SrT BJDOFÕHlF%Nl{dF%N V POR�_MAaÑ U NJF8HJL»]2POHlF%H SQT BEDGF j%W IZF8PrB%� ^ DOIKH j D V POPOF W IKH
hOHlF%R�cm]2N6ROF W F%t V BEIZ]dP³Ò W F V HJF%H[hOHJF8Rªcm]2N6R V B Vgj$VXj DOIZPOt Ô NJF\{2] j$V BJIZ]2P�~ V H T P j DONJ]dPO]2hOHaPG]dBEI n>j$V �
BEIK]2P.]dcß]2L»F%N V BEIK]2P j ]dYgL W F8BJIZ]2P V POR�]dBEDOF8N�HJF8Nl{2F8N � BE] � j%W IKF%PQB�NlF%qrhOF%HbBEH8�°_6A�Ñ U HJF%Nb{2F8NJH VdW Hl]
Y V IZPQB V IZPxL»F%N6HJF%HlHJIK]2PªHbB V BJF`Hlh j D V HA�>]�Ö j ]dPrBJNJ] W IKPGcm]2NJY V BJIZ]2P�~ j%W IZF%PQB SQT BEF`]2NJROF8NJIKPOt V POR
]dBJDOF%NaLGNJ]dBJ] j ] W IKPGcm]2NlY V BJIZ]2P��[î[Ñ U hOHlF%H�H T P j DONJ]2PG]2hOH�%6F8Yg]XBEF�ð3Nl] j F%ROhONlF�e VdWZW H�Ò�%[ðße Ô �
î�Ñ U {kï VdW HJ]sHJhGLOL¢]dNlBEHwROF W F8t V BEIK]2P V POR W F V HJFMNlF8{2] j$V BEIZ]dP°ÖMDGF%P j8W IKF%PQBEH3L»F%Nbcm]2NJYÃ]dL¢F8N V BJIZ]2POH
BED V BMNJF8HJh W B[IKP,HJD V NlIZPOt j ]2P��>I j BEH8�
_6A�Ñ U LONJ]�{kIZROF8H�B×Ö�]ÕY�]iRGF%Hw]dc�R V B V BEN V POHlcmF8N%~ | ��ëc# í\ê V POR1� !C� � ! #\��_aIZNlF j BwR V B V BEN V POHlcmF8N

hOHlF%Hd%[_ u AÓBJ] BJN V PGHlcmF%NxR V B V S F\B×ÖfF8F%P LONJF � NJF8t2IZHbBEF8NJF%R S hGã¢F%NlH%� Ú P W IKPOF�R V B V BEN V POHlcmF8N
NJF\cmF%NlH;BE]aHlF%POROIKPOt�R V B V ÖMIKBJDÕBEDOFo_6A�Ñ U %6F8qrhOF%HbB � %MF%HlL¢]2PGHJF VdW ]dPOt�BEDGF � L¢F8N V BJIZ]2P j D V POPOF W
Ò�IKYgL W T IZPOt V R V B V(j ]2L T Ô ��A j8W IKF%PQB�IZPQ{d]2ØdF8H V _MAaÑ U RGIZNJF j BaÖMNlIKBJF SQT HJF8POROIZPGt V NlF%qrhOF8HlB
ÖMIKBJD V PrhOY S F%N4]dc��a������ ¢¡F£�¤ £�¥�¥���¦�§�§+¨©¤5¦«ª9¬� ®­�¯ L V IZNJHfROF%H j NJI S IZPGt°BJDOF W ] j%VdW R V B V S hGã¢F%NlH
BE] S F`hOHJF8R�cm]2N[BJN V POHbcmF%N8� ^ DOF�HlF%Nb{2F%NaBJDOF%PªL¢F8Nlcm]2NlYgH V Pb%6_ u AËNlF V R�hGHJIZPGtÐBEDOF°%[_ u A
j D V PGPOF W3V POR�HJF8POROH V NlF%HlL¢]2PGHJFÞhOHlIZPOtÐBJDOF � L»F%N V BEIZ]dP j D V PGPOF W BJ](HJIKt2POI}c T j ]2Y�L W F\BEIK]2P��6A
_MAaÑ U ROIKNJF j B,NJF V R§IZHÐL¢F8Nlcm]2NlYgF8R§HJIZY�I WZV N W T�SQT HJL»F j IKc T IZPGt�ROF%HbBEIZP V BEIK]2P S hGã¢F%NlHxcm]2NÐBEDGF
HJF8Nl{dF%N`BJ]áL»]2HbB V P±%6_ u AºÖMNJIKBJFd�gî�Ñ U {iïG~ W IZØdF°LONlF8{kIZ]dhOH
{dF%NlHJIZ]dPOH`]Xc4î�Ñ U L»F%Nbcm]2NJY�H VdWZW
R V B V BEN V POHlcmF8N6IKP W IKPOFd�
^ Öf]�LGNJ]2Y�IZPOF8PQB S ]dBlB W F8POF j ØrH(IKP�RGIZHlBJNJI S hGBEF8R n>W FáH T HlBEF8YgH V NJF:H T P j DONl]2P T V PGR�R V B V

j ]dLOIZF8HwÖMI}BEDOIKP�BEDOFMLONl]dBE] j ] W HlB Vdj Ø��w_6A�Ñ UÞVdWZW ]�ÖMH V LOL W I j$V BEIZ]dPOH�BE]sF W IZY�IZP V BEF S ]XBED�]dc¢BJDOF%HlF
ÖMIKBJD V H T P j DONl]2PO]2hOHfR V B V BEN V POHlcmF8N V POR>%6_ u A!]dc+R V B V ROIZNlF j B W T IKPrBJ] V LOL W I j$V BJIZ]2P S hGã�F8NJH8�
^ DOIKH
IKHsRO]2POF SQT j D V POt2IKPOtxBEDOF n>W F�H T HlBEF8Y IZPQBEF8Nlc Vdj F�HlF%F8P SQT V LOL W I j$V BEIZ]dPOH%~�BJDOF%NlF SQT IZP �
j NlF V HlIZPOtÐLONJ]2tdN V Y�YgIKPOt j ]2Y�L W F\àiIKB T �[_MAaÑ U F\àiL»]2HJF8H�BEN V POHJL»]2NbBaROF\B V I W H6HJh j D V H[YgF8Yg]dN T
NJF8t2IZHbBEN V BEIK]2P�~ V POR j ]2Y�L W F\BEIZ]dPæt2Nl]2hOLOH8� U B V POR V NJR�î�Ñ U IKYgL W F%Y�F%PQB V BEIK]2POH�L»F%Nlcm]dNJY�R V B V
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j ]dLOIZF8H Vdj Nl]2HJH(BJDOF�hOHlF%N � ØdF8NJPOF W S ]2hGPOR V N T V PGR§L¢F8Nlcm]2NlY VdWKW ]dL¢F8N V BJIZ]2POHgH T P j DONl]2PO]2hGH W T �
î�Ñ U {iÿ²q ï �ws IZPQBENl]iRGh j F8H V H T P j DONl]2PO]2hGHsÖMNlIKBJF%H%~ VXWZW ]�ÖMIKPOt V P³%6ðßeCBJ]xNJF8BJhONJP S F8cm]2NlF�R V B V
D V H S F%F8PáH V cmF W T j ]2Y�Y�IKBJBJF%Rx]2PxBJDOFsHJF%Nb{2F8N%�
_6A�Ñ U D V H�BEDONlF%F�LONl]2L¢]dHJF%R V N j DOI}BEF j BEhONlF%H8~GB×Öf]°]dc+ÖMDGI j D V NlFahOHJF8N � HJL Vdj FsIZY�L W F8YgF8PrB V �

BEIK]2POH WâV T F%NJF8R�]2P
BE]2L
]dc V hOHJF8N � W F8{dF W Ù Ú ð3Nl]�{kIKROF%N ø I S N V N T Ò�Ù Ú ð ø Ô � ^ DOF�BJDOIZNlR V N j DOI}BEF j BEhONlF
IZH V HlB V POR V NJR�ØXF%NJPGF W�n>W FÕH T HbBEF8Y�IZY�L W F%Y�F%PQB V BJIZ]2P��4AËhOHlF%N � W F\{2F W IZY�L W F8YgF8PrB V BEIK]2P,]dc3BEDGF
_MAaÑ U�j%W IZF8PrB°Ò VdW HJ],NJF\cmF%NJNlF%R�BE] V H�BJDOF°_6A�Ñ U ð3NJ]�{kIZROF8N Ô LONJF j%W hOROF%H�BJDOF°hOHJF°]dc�HlB V POR V NlR
ØdF8NJPOF WOn>W FfH T HlBJF%YºHJhGLOL¢]dNlBwHJh j D V H n>W F4ROF8H j NJIZLiBE]2NlH%~2BEDGFoÙ�Ñ U7� Ù�î � _�v�IZPQBEF8Nlc Vdj F V PORÞBEDGF
S hGã¢F%N j$VXj DOF�hOP W F%HlH6BJDOF T j$V P S F`IKP j ]2NlL¢]dN V BJF%R,ÖMIKBEDG]2hGB[F\à j F8HJHJI}{2F�]�{dF%NJDGF V R�� � L»F%N V BEIZPGt
H T HbBEF%Y�H
LONJ]�{kIZROF°FÀàiBJF%POHlIK{dFÐHJhGLOL¢]dNlBscm]2N�t2F8POF%N VdW;n>W FÞH T HlBEF8Y V N j DGIKBEF j BJhONJF�hOHJF8R SQT î[Ñ U
V PORÕ]dBEDOF8N*RGIZHlBJNJI S hGBEF8R n>W F�H T HbBEF8YgH8�;A�hOHlF%N � W F\{2F W _MAaÑ U
j%W IKF%PQB*IZHpPO]dB*ROF%HlIZt2POF8RÕBE]�hOHJFßBEDOIKH
IZPicmN V HbBENJh j BEhGNJFd�ßÑ�IKt2hONlF � � � HlDO]�ÖMH6BJDOF�BEDONlF%F
L¢]dHJHJI S W Fs_MAaÑ Uxj8W IKF%PQBMIZY�L W F8YgF8PQB V BJIZ]2POH�´E�
î�Ñ U IKYgL W F%Y�F%PQB V BEIK]2POHshOHJF(BJDOF S hiã�F8N j$Vdj DOF(cm]dN j%W IZF8PrB j$Vdj DGIZPOtO� ^ DOF S hGã¢F%N j$VXj DOF

IZH V HlD V NJF8R.L¢]k] W ]dc S hiã�F8NJHaY V P V tdF%RácmNl]2Y ÖMIKBJDOIZP:BEDOF`ØdF%NlPOF W hOHJF8R�BE](HbBE]2NlF n>W F S W ] j ØrH%�
ð3NJF\cmF8B j DGIZPOt SrT î�Ñ Uxj%W IZF%PQBJH6IKH W IKYgI}BEF%RgBE]°ÖMD V B6IZHMLONl]�{kIKROF%R SQT BEDOFsØdF8NJPOF W S hGã�F8N j%Vdj DOFX�
^ DOIKHoIZHßB T LGI j$VXW ]dcpROIKHlBENlI S hiBEF%R n>W F[H T HlBJF%Y�H S hGB4IZH�PO]dB4hGHJh VdWKW T HJhiÛ j IZF8PrB4cm]dN V LOL W I j%V BEIK]2POH
HJh j D V HÞR V B V S V HJF8HÕBED V BÞD V {2FxØrPO]�Ö W F%ROt2Fx]Xc6BJDOF%IKN n>W F Vdj8j F%HlHÞL V BlBEF%NlPOH V POR j%V POPO]XBÞIZP �
HlBJNJh j B�BEDOF S hGã�F8N j$Vdj DGF°BJ]xY V ØdFÞhOHlFÞ]dcwBEDOF8Yá�`_6A�Ñ U L¢F8NJY�IKBJH V LOL W I j%V BEIK]2POHMBE] j ]dPrBJNJ] W
LONlF8cmF8B j DOIZPGtÕIZPQBJ]
BJDOF�HlF%Nl{dF%N j$Vdj DOF V PORÐHlhOLOL W T DOIZPQBJHßcm]2N3cmhGBJhONJF n>W F Vdj8j F8HJH%�ß_ V B V IKH V { V I W �
V S W FsIZP,BEDOFsHJF8Nl{dF%N j%Vdj DOFscm]2N4BEN V POHlcmF8N6BJ]�BJDOF j8W IKF%PQBMÖMDOF%PáPOF%F8ROF%R�� Ú P:BEDOIKH4Ö V T ~ V _6A�Ñ U
V LOL W I j%V BEIK]2P,BED V BaRO]iF8H�IKBJH�]�ÖMP j$Vdj DOIKPOtåÒ�Hlh j D V H V R V B V S V HJF Ô6j$V P�hOHlF�BEDOF�HlF%Nb{2F%N V H V P
F\àkBJF%POHlIZ]2P:]dc*IKBEH j8W IZF8PQB j$Vdj DGFd�
U IZP j FM_MAaÑ U IKH�ROF8HJIZtdPOF%RÞcm]2N VaW ] j%VdWrn>W F � HJD V NJIKPOtaF%PQ{kIZNl]2POY�F%PQB$~ n POF � t2N V IKPOF%R W ] j ØkIKPOtaIKH
µ�¶«·w¸"¹�º�»w¼C½�¾Q¹�»®º$¿�À.º�º�»®Á�Á{ÂÃ¾QÄQ»�¶«Å�Á5¿�»�ÆÇ¶�Èt»Éº¢¾ËÊtº�Ì�¿Í¾Q·wÎ�Ï�Ð+Ñ�Ò Ó
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Ñ�IKt2hONlF � � � � ð*]2HlHJI S W Fs_MAaÑ U e W IKF%PQB Ú YgL W F%Y�F%PQB V BEIK]2POH
Client Implementation 1 Client Implementation 2 Client Implementation 3
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File System
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DAFS DAFS 
Client Library Client Library

Application

Application OS
Adaptation Library

Application

Provider
Transport

Library
Provider
Library

Transport

Library
Interface 
OS 

Library

Provider Driver

Application

Transparency
Library

]dc»L V NbBEI j h WZV N;IZPQBJF%NJF8HlB%�3î�Ñ U {iïsLONl]�{iIKROF%H SQT BEFMN V POt2F n>W F W ] j ØrH;BED V BwY V T�S F4NJF8POF8Ö�F%RgL¢F8NJI �
]kROI j%VdWZW T hOHJIKPOt W F V HJF8H V POR V NJFoNlF8{2]dØdF%R�hOL»]2P j%W IZF8PrB*c V I W hONJF � NJF S ]k]dB%~XHlF%Nl{dF%N;c V I W hONlF � NlF S ]i]XB$~
]2N Vgj ]dP��>I j BEIKPOt W ] j Ø,NJF8qrhOF%HbB$��_MAaÑ UáV ROROH�BJ]gBJDOF%HlF�AM| ^ � %6v�e � Ù�v�% V PGR.ðwv�% UiÚbU ^
W ] j ØrH%~kÖMDOI j D,LONl]�{kIKROFaHlBJNJ]2PGt2F%N W ] j ØrIKPOt�t2h V N V PQBEF8F%H8�ßAM| ^ � %[vße � Ùav�% W ] j ØrH V NJF�YgF V PQB
HJL»F j I n>j%VdWZW T BJ] VXWZW ]�Ö V hGBJ]2Y V BEI j NJF j ]�{2F8N T cmNJ]dY c V I W hONlF%H%�¥A j8W IZF8PQB¥DO] W RGIZPOtoBJDOIZH�B T L»Fß]Xc W ] j Ø
IZHwt2I}{2F8P�BJDOFM]2LOL»]2NlBJhOPOIKB T BE]sNJ] WKW S Vdj ØÞ]dL¢F8N V BJIZ]2POH3I}c�PGF%F%RGF%R�~kBE]
NJF j ]�{2F%NwcmNJ]dYËc V I W hONJFX� Ú c V
j%W IZF8PrBßc V I W H;cm]2N VÕW ]dPOt
BJIZY�Fd~QBEDGF�HJF8Nl{dF%NoY V T L¢F8Nlcm]2NlYºNJ] WKW S Vdj Ø°]2P V PgAM| ^ � %[vße � Ù�v�%
W ] j Ø V PGRáNlF W F V HJF
IKB4cm]dN6hGHJF SQT ]dBJDOF%N j8W IZF8PQBEH%�fðwv�% UiÚbU ^ W ] j ØrHMNJF8qrhOIZNlF
BJDOF`L V NlBJI j IKL V BJIZ]2P
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]dc»BEDOF j8W IZF8PQB3cm]2N3NJF j ]�{2F8N T �wA ðwv�% UiÚbU ^ W ] j Ø S F j ]2YgF8H S NJF V Ø V S W FoÖMDGF%PgBJDOF W F V HJF`Ò V�W F V HlF
NJF\cmF%NlHMBJ] V BEIKYgFaL»F%NlIZ]kR(ROhONlIZPOt�ÖMDGI j D,BEDOF j8W IZF8PQB4IZH VXWZW ]�Ö�F%R(BJ]ÞDO] W R(BJDOF W ] j Ø Ô F\àiLOIKNJF%H4]dN
BEDGF
HlF%Nb{2F%NMc V I W H%� Ú c j ]2P��>I j BEIKPOt Vdj8j F%HlH6BJDOF%P:] j%j hGNJHM]2NoBEDGF j8W IKF%PQB4c V I W H%~rBEDOIKH W ] j Ø S F j ]2YgF8H
S Nl]2ØdF8P��§|[P W F%HlH�BJDOF j%W IKF%PQB�NJF j ]�{2F8NJH%~4NlF j8WâV IKYgH�BJDOF W ] j Ø�~�L¢F8Nlcm]2NlYgH°POF j F%HlH V N T NlF j ]�{dF%N T
]2L»F%N V BEIK]2POH V POR,NlF W F V HJF8H[I}B$~ V P T V BJBJF%Y�LGB4BE] Vdj qkhGIZNJF�BJDOF W ] j ØgÖMI WKW NlF8BEhGNJP V PáF8NJNl]2N%�
î�Ñ U {iï,LONl]�{iIKROF%H V PGF8Ö e � u ð � |�î[_�]dL¢F8N V BJIZ]2P�RGF%HJIKt2POF8R�cm]dN S F\BJBJF%NaL»F%Nbcm]2NJY V P j F

IZPÜDOIKt2D WâV BJF%P j T POF8B×Ö�]2NlØkIKPOtåF%PQ{kIZNJ]dPOYgF8PQBEH%�7e � u ð � |[î�_ VXWZW ]�ÖMH�BJDOF j%W IKF%PQBÞBE]åL Vdj Ø
V HlF%NJIKF%H�]Xc4ROF%L»F%PGROF%PQB°NJF8qrhOF%HbBEH°IZPQBE] V HJIKPOt W Fg]2PGF V POR�HlF%POR³BJDOF%Y BE] S FgLONJ] j F8HJHJF8R SrT
BEDGF(HJF8Nl{2F8NÞÖMIKBEDG]2hGB�Ö V IKBJIZPOt:cm]2NÕBJDOF(NJF8HJh W BEHÞ]dc6F Vdj D�NJF8qkhGF%HlB%� ^ DOIKH%~wDO]�Ö�F8{2F8N%~ßNJF8qkhGIZNJF8H
L Vdj ØrIKPOt�]dc[BEDOF:NJF8qrhOF%HbB SQT BEDOF j%W IZF%PQB V POR�L V NlHJIZPGt SQT BEDOF:HJF8Nl{dF%N%� _MAaÑ U IZPQBJNJ]kROh j F8H
NJF8qrhOF%HbB j D V IZPOIKPOtxIZPOHbBEF V R��Þ_aF8L¢F8POROF%PQB
NJF8qrhOF%HbBEH V NJFÞHJF8PQB`IKP.BEDOFÞPO]dNJY VdW Ö V T ~ S hGB�ÖMIKBJD
HJL»F j I VdW � V t2HoBJ]ÞIZROF8PrBJIKc T BED V BoBEDOF T V NlF j D V IZPGF%R V POR,]2P W T V HlIZPOt W FaNlF%HJL»]2POHlFsIZHoFÀàGL»F j BEF8R��
^ DOIKH VdWZW ]�ÖMH[BEDOF j%W IZF8PrB�BE],HJF8PORæYÕh W BJIZL W FÕNJF8qrhOF%HbBEHsÖMIKBEDG]2hGB�BEDGF�PGF%F%R�BE](Ö V I}B�cm]2N�NJ]2hGPOR
BENlIZL�BJIZY�F V POR�LONJ] j F8HJHlIZPOt�BJIZY�F�cm]2N`F Vdj DÜIKPOROIK{kIKROh VdW NJF8qrhOF%HbB$� ^ DOF(PrhOY S F%N�]Xc j D V IZPOF8R
NJF8qrhOF%HbBEH V(j%W IKF%PQB j%V P�HJF8POR�IZH W IZY�IKBEF8R SQT BJDOFÞPrhOY S F%Na]Xc�]dhGBEHbB V PORGIZPOtxNlF%qrhOF%HbBEH VdWZW ]�ÖfF8R
SQT BEDOFMHlF%Nl{dF%N8� ^ DGF[HlF%Nl{dF%NßIZHwNJF8HJL»]2POHlI S W Focm]2N j DOF j ØrIZPGtÔ� V tdHwBJ]sLONJ] j F8HJH j D V IZPGF%RÐNlF%qrhOF8HlBEH8�
_6A�Ñ U(j%W F V N W T ROIK{dF%NJtdF%HocmNJ]dY"BEN V ROI}BEIZ]dP VdW POF8B×Ö�]2NlØ n>W FaH T HlBEF8Y LONJ]XBE] j ] W Hfcm]2NfBJDOF�LOhON �

L»]2HJF`]dcwLONJ]�{kIZRGIZPOt S F\BJBEF8N�L»F%Nbcm]2NJY V P j Fd� � PGF V NlF V IKPr{d] W {kIKPOtÐL»F%Nbcm]2NJY V P j F
BJD V BaD V H�PO]XB
S F%F%P V RORONlF%HJHlF%R SQT _MAaÑ U IZH�BED V BÕ]dc j%W IZF%PQB j$Vdj DGIZPOtO� ^ DOFÐPOFÀàkB�HJF j BJIZ]2PæROIZH j hOHlHJF%H`ÖMD T
j%W IZF8PrB j%Vdj DOIKPOtÞÖf]2h W R S F S F%POF n>j I VdW BE]�_MAaÑ U �
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u V P T ]dLGBEIKYgI�� V BJIZ]2POHÞD V {dF S F%F%P§IKPQBENJ]kROh j F%R7IKPQBE]³ROIKHlBJNJI S hGBEF8R n>W FªH T HbBEF%Y�H%~6]2POFá]dc
ÖMDOI j D�IZH j8W IKF%PQB j%Vdj DOIKPOtO�b%MF8BJNJIZF\{kIZPOt�R V B V cmNl]2Y�BEDOFÐHJF%Nb{2F8NÞIZHÕYÕh j D�Yg]dNJF j ]2HbB W T BED V P
W ] j$VXW¢j%Vdj DOF Vdj%j F%HlH%~OBEDrhOHoBJDOF j%W IZF8PrBfROF%NlIK{dF%HML¢F8Nlcm]2NlY V P j F S F%PGF n BJH SrT H V BJIZHbc T IKPOtÞNJF8qrhOF%HbBEH
NJF8L¢F V BEF8R W T cmNJ]2Y IKBJH W ] j$VdWXj$Vdj DGFd� ^ DGFßhGHJFw]dciLONJF\cmF8B j DGIZPOt j$V P
F8POHJhGNJFwBED V B�R V B V IKH V { V I WâV S W F
W ] j$VXWZW T ÖMDOF8P�POF8F%ROF8R��,_6A�Ñ U IZHsHJL»F j I n>j%VdWZW T ROF8HJIZtdPOF%Råcm]2NsDOIZt2D�L»F%Nbcm]2NJY V P j F S hGB V HJIZRGF
cmNJ]dY�IKPODOF%NlIKBJIZPOt j$Vdj DOIKPOt V HlL¢F j BEH�cmNl]2Y�î�Ñ U {kïO~wRO]kF%HÕPO]dBÞROIKH j hOHJH j%W IZF8PrB j$Vdj DGIZPOt.IKP³IKBJH
LONl]dBE] j ] W � ^ DOIZH6HJF j BJIZ]2P:ROIZH j hOHlHJF8H�NJF V HJ]dPOH6cm]dNoBEDOIKH6]dYgIKHJHJIK]2P V POR:LONl]iROh j F%H V P V NJtdhOYgF8PQB
cm]2N j8W IZF8PQB j$Vdj DOIKPOtO�
î[F\B×Öf]2NlØÐHlL¢F8F%ROH4D V {dFaIZP j NJF V HJF8R(BE]ÕÖMI}BEDOIKP V P(]dNJROF8Nf]dc¥Y V t2POI}BEhORGF6]Xc¥YgF8Yg]2N T°S V POR �

ÖMIZRiBED�~*HJ]2Y�F8BJIZY�F%HsF8{dF%P�F\à j F%F%RGIZPOt�BJDOIZHEq 
"s � U B V POR V NlR j%Vdj DOIZPGtªBEF j DOPOIZqrhOF8H�IZPQ{d] W {dFgBEDGF
ØdF8NJPOF W S hGã¢F%N j$VXj DOF V POR,NJF8qrhOIZNlF�ØdF%NlPOF W+j ]2PQBEFÀàiB6HbÖMIKB j DGF%HMcm]2NoNJF V R V POR(ÖMNlIKBEF�]dL¢F8N V BJIZ]2POH
V H°ÖfF WZWMV H�R V B Våj ]2LOIKF%H Vdj Nl]2HJH°BEDOF:hOHlF%N � ØdF%NlPOF W S ]dhOPOR V N T cmNJ]2Y�BEDOF S hGã¢F%N j$Vdj DGFªIZPQBJ]
V LOL W I j%V BEIK]2P S hGã¢F%NlH%��%[_ u ACcmNl]2Y¾BEDGF`HlF%Nl{dF%N j$Vdj DOF
IZPQBJ] V LOL W I j$V BJIZ]2P S hGã�F8NJH6F W IZY�IZP V BJF%H
BEDGF�R V B V,j ]2L T ��Ý!I}BED�HJY V NlBsLGNJF8cmF\B j DOIKPOtªY�F j D V POIZHlYgH8~+BEDOF V LOL W I j%V BEIK]2P j%V PæhGHJFg_6A�Ñ U
BE]`F%POHlhONJFaBJD V BßBEDOF�R V B V IZH VdW Ö V T H�LONJF8HJF8PrBoIZPÐBJDOF�HlF%Nl{dF%N j%Vdj DOFaÖMDOF8PxPOF%F8ROF%R��wÝ!DGF%P(BEDGF
V LOL W I j%V BEIK]2P,F\àiL»F%NJIKF%P j F%H W ] j%VdW I}B T ]dc3NlF8cmF8NJF%P j Fd~¢ÖfF j$V P�RG] S F\BJBJF%N SQT VdWKW ]�ÖMIZPOt°BEDGF j%W IZF8PrB
BE] j$Vdj DOF V POR.H V BJIZHbc T NlF%qrhOF%HbBEH V B�YgF8Yg]2N T HJL»F%F%R��°� T L WZVdj IKPOtgBJDOF j$VXj DOFÞIZP�hGHJF%N � HlL Vdj FX~
Ö�F V {2]dIZRgBJDOF j ]2HbBf]Xc�t2]2IKPOt�BEDONl]2hOt2D°BEDGF[ØXF%NJPGF W cm]2N j$Vdj DOF Vdj8j F%HlH%�wA�H V hOHJF8N � W F8{dF W»W I S N V N T ~
BEDGIZH j$VXj DOF`IKH VdW Hl]°F V HlI W T j hOHbBE]2Y�I*� V S W Fd�
^ DOF`_6A�Ñ U LGNJ]dBJ] j ] W IZPQ{d] W {dF%H j%W IKF%PQB � j ]2PQBJNJ] WKW F%RÐHJF%Nb{2F8N j$VXj DOIZPOtG�fe W IZF8PrBJH j$V P:LONJ]�{kIZRGF

BEDGFgHlF%Nl{dF%N
ÖMIKBEDåDOIKPrBJHs]2NsL¢F8Nlcm]2NlY�NJF V R V DGF V RæIZPQBE]xBEDGFgHlF%Nl{dF%N j$Vdj DOFgHJ],BED V B`Y�F%Y�]2N T �
BE] � Y�F%Y�]2N T Vdj%j F%HlHÕIZH VXW Ö V T H V { V I WZV S W FX�Ö�fhGB
I}c�BJDOF°HJF%Nb{2F8NÕIZH�PG]dB V S W F�BJ],ØdF%F8L VdWKW R V B V
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BED V B j8W IKF%PQBEH[NJF%qrhOIKNJF`IZP:IKBEH j$VXj DOFd~�BJDOF j8W IKF%PQBEHMÖMI WKW F\àiL¢F8NJIKF%P j F�ROIZHlØ,HJL»F%F%R���A�RGROIKBJIZ]2P VXWZW T ~
Y�]2HlB j%W IKF%PQBEH[D V {2F Vdj8j F8HJH�BE] WZV NJtdF V Y�]2hOPQBJHa]dc W ] j$VXW Y�F%Y�]2N T BJDOF T j$V PáB V ØXF V RG{ V PQB V tdF
]dc¹�gð3NJF8cmF\B j DOIKPOt SrT BJDOF j%W IKF%PQBsIZPQBJ]:BJDOF°HJF%Nb{2F8N j$VXj DOF j%V P S F°hOHJF8R�IKP j ]i]2L»F%N V BEIK]2P�ÖMIKBJD
j%W IZF8PrB j$VXj DOIZPOt�BJ]ÕLONl]iRGh j F S F8BlBEF8No]�{2F%N VdWZW L»F%Nlcm]dNJY V P j FX� U IKP j F�_MAaÑ U IZH V LONl]dBE] j ] W IZPgIKBJH
S F%t2IKPOPOIZPGtÞHlB V t2F%H8~�BJDOFsIZROF V ]dc j8W IKF%PQB j$VXj DOIZPOt j$V P S FsIZP j ]2NJL»]2N V BEF%R V POR:BJF%HbBEF%RáF V N W T �
Ñ�IZP VdWZW T ~ j8W IKF%PQB j$Vdj DOIKPOtsNJF8HJh W BEHßIZPÞBEDOFMPOF8F%R�cm]2N V
j%Vdj DOF j ]2DGF%NJF8P j F[LONJ]XBE] j ] W � U ]Xc�B×Ö V NlF

]�{2F8NJDOF V ROHsROhONlIZPOtxR V B V BJN V POHbcmF%N V NlF�hOPORGF%HJIKN V S W F�IKPªBEDOFÞF8PQ{iIKNJ]2PGYgF8PrBs]Xc g IKt V S I}B�HlL¢F8F%R
POF\B×Öf]2NlØrH%��e VXj DOF j ]2DOF%NlF%P j FÞY�hOHbB S F`Y V IKPrB V IZPGF%R Vdj Nl]2HJH[LONJ] j F8HJHJF8H%~�]dL¢F8P n>W F`IKPOHlB V P j F8H
V PORÕPO]iRGF%H%��Ñ>]2NpBJDOIZHpNJF V HJ]dP�~XBJDOFo_MAaÑ U Aað Ú RO] j hOY�F%PQB�RO]iF8H�PO]XB j ]2POHJIKROF%N j%W IZF%PQB j$Vdj DGIZPOtO�
A j ]2DOF8NJF%P j FoLONl]dBE] j ] W BJD V B*RO]kF%H�PG]dB�IKP j hGN*]�{2F8NJDOF V R�BED V B;Y V HJØrHpIKBJH*hOHlF8cmh W POF%HlH;IZHpPOF8F%ROF8R��
Ú PxBEN V ROIKBJIZ]2P VdW»nOW FaH T HbBEF8YgH8~»I}BoD V H S F%F8P,HJDO]�ÖMP,BED V B4BJDOF�]�{2F8NJDOF V Rá]Xc�Y V IZPQB V IZPOIKPOt
HlBENlI j B
j$VXj DOF j ]2DOF%NlF%P j F W IZØdF�BJD V B6]dc�BJDOF U LONlIKBEF
POF\B×Öf]2NlØ,]2L¢F8N V BJIZPOt°H T HbBEF8Yoq ÿ 
ts RG]iF8H[PO]XB[IKP j hGN
V(W ]XB�]dcß]�{2F%NlDOF V R V PGR.IZH�Ö�F WKW Öf]dNlBED.BJDOF S F8POF n BEHsIKB�LONJ]�{kIZROF8H%�ÕÝæF�LONl]2L»]2HJF�BJD V B j%W IZF8PrB
j$VXj DOIZPOt4cm]2N+Hlh j DÕF8PQ{iIKNJ]2PGYgF8PrBJH j%V P S FwIKP j ]2NlL¢]dN V BJF%RsF V HlI W T IKPrBJ]6_6A�Ñ U ÖMIKBEDG]2hGB¥IZP j hONlNJIZPGt
DOIKt2D,]�{dF%NlDOF V R:cm]2N4Y V IZPQB V IZPOIKPOtÕL»F%NbcmF j B j ]2POHJIKHlBJF%P j T �
^ DOIZH(BJDOF%HlIZH,L»]2HlBJh WâV BJF%HÐBJD V B j%V NJF\cmh W ROF8HJIZtdP ]Xc j8W IZF8PQB � HlIZROF j$Vdj DGIZPOtÜIZP V hOHlF%N � W F\{2F W

IZY�L W F%Y�F%PQB V BJIZ]2P�]dcÕ_6A�Ñ U ]�{dF%NxÙ Úgj$V P IZY�LONJ]�{dF�BEDOF�L»F%Nlcm]dNJY V P j F.]Xc`BJDOF n>W F Vdj8j F8HJH
LONl]dBE] j ] W � ^ DGF4ØdF T V HJL»F j BEH3]dc�BJDOIZH*ROF%HlIZt2P V NlFoY V IZPQB V IZPOIKPOt Vaj$Vdj DOF4]Xc¢NlF%t2IKHlBJF%NJF8RÞYgF8Yg]dN T
IZPshOHlF%N � HJL Vdj FX~XB V ØkIKPOt V RG{ V PQB V t2F3]dcG_6A�Ñ U ]2L¢F8N V BJIZ]2PGH V POR
LONJ]�{kIZROIKPOt4L»F%NlcmF j B j ]dPOHJIKHlBEF8P j T �
ÝæF
HlDO]�ÖÂBED V B S ]XBED n>W FsR V B VÞj$Vdj DGIZPOt V POR:Y�F8B V R V B VÞj%Vdj DOIZPGt V NJFshOHJF\cmh W �
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efD V LGBJF%N � tdIK{2F8H V P.]�{2F8Nl{kIZF\ÖË]Xc3Öf]2NlØªNlF WâV BEF%RáBE](BEDGIZH[BJDOF%HlIZH8�
AþHJhOY�Y V N T ]dc j$VXj DOF
j ]dDOF%NlF%P j F`BEF j DOPOIKqkhGF%H j ]2POHJIKROF%NlF%R:cm]2N j%W IKF%PQB � HJIKROF j$Vdj DOIKPOtÐIKP:_6A�Ñ U IKH6LGNJF%HlF%PQBEF8R�� � BEDOF8N
NJF WâV BJF%R�Ö�]2NlØæIKPr{d] W {dF%H`NJF%HlF V N j DÜIZP j ]2L T V {d]2IZR V P j F V POR³L»F%Nlcm]dNJY V P j FgIZHlHJhOF8H�IZPæHJIZY�I WZV N
F%PQ{kIZNl]2POY�F%PQBEH8�Â_ahOF:BE]�BJDOF S NJ] V R�N V POtdFª]dcaBJDOIZH°Ö�]2NJØ�~M]2P W T BJDO]2HlF V NlF V HgNJF W F8{ V PQBÐBJ]
BEDGIZHÐBJDOF%HlIZH V NlF j ]�{2F8NJF8R�DOF8NJFd�ÃefD V LGBJF%N,ÿ³ROF8H j NJI S F%H(BJDOF.ROF8HJIZtdP V POR§IZY�L W F8YgF8PQB V BJIZ]2P
ROF\B V I W H�]dc j$Vdj DGF$_MAaÑ U �ßefD V LGBEF8Ngï�ROIKH j hOHJHlF%H�L¢F8Nlcm]2NlY V P j F,F8{ VdW h V BEIK]2P³hOHlIZPOtåH T PQBEDGF8BEI j
Y j NJ] S F8P j DOY V NJØrH V PORÕY Vdj Nl] S F j DOY V NJØrHp]�{2F%N j$Vdj DGF$_MAaÑ U �XÑ�IKP VdWZW T ~ efD V LGBEF8N 
 j ]2P j8W hOROF8H
V POR:ROIKH j hGHJHJF8H6cmhiBEhONlFsÖ�]2NlØ»�
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^ DOIZH,BEDGF%HJIKH,ROF VdW HxÖMIKBED!BEDGFæROF8HJIKt2P V POR IKYgL W F%Y�F%PQB V BEIK]2P7]dc V j8W IZF8PQB � HlIZROF j%Vdj DOIKPOt
H T HbBEF%Y cm]2Nß_MAaÑ U ��%MF WZV BEF8RgÖ�]2NJØ�c VXWZW H3hGPOROF%NßB×Öf] j$V BJF%t2]dNJIZF8H �*j$Vdj DOF j ]2DGF%NJF8P j F�LONJ]dBJ] j ] W H
BED V B(LONlF%HlF%Nl{dF j ]2POHlIZHbBEF%P j T ]Xc`R V B V�j%Vdj DOF8R V B j%W IZF8PrBJH V PGR§NJF%HlF V N j D!IZP7F W IZY�IZP V BEIK]2P�]dc
hOPOPGF j F8HJH V N T ]�{2F8NJDOF V ROH�IKP,ROIZHbBENJI S hGBJF%R n>W F�H T HlBEF8YgH V POR,Ù Ú � W IKØdFaF8Pr{kIKNJ]2POY�F%PQBJH%�
^ DOF�Y V IKP j ]2P j F%NlP�IKP j DG]i]2HlIZPOt Vxj$Vdj DGF j ]2DOF%NlF%P j FÐLONl]dBE] j ] W IZH�DO]�ÖÃBJ],LONJ]�{kIZROF°BEDGF

S F%HlB j ]dPOHJIKHlBEF8P j T L»]2HJHlI S W FxÖMIKBEDG]2hGB�IZPORGh j IKPOtæFÀàiL¢F8POHJI}{2F�Hl]dc�B×Ö V NJF:]�{dF%NlDOF V R��!_aIKã¢F%NJF8PQB
HlBJN V BJF%t2IKF%H�D V {dFgF\{2] W {2F%R S V HlF%Rå]2P.BEDOFÞB V NJt2F\BsPOF8B×Ö�]2NlØkIKPOt,F%PQ{kIZNl]2POY�F%PQB V POR�HlBJhOROIZF8Hs]2P
n>W F Vdj8j F%HlH�L V BlBEF%NlPOH%��A�P.]�{2F8Nl{kIZF\Ö j ]2POHJIKHlBJF%P j T LONl]dBE] j ] W H�hGHJF%R SQT BEDOFÕYg]2HbBaLONl]2Y�IZPOF8PrB
V POR�HJh j8j F%HlHlcmh W RGIZHlBJNJI S hGBEF8R n>W FÐH T HbBEF8YgH�IKHÕLONlF%HlF%PQBEF8R IKP U F j BJIZ]2P � � � � ^ DOF V RG{ V PQB V t2F8H
V PORÕROIZH V RG{ V PQB V tdF%H�]Xc�F Vdj D V NlFfROIKH j hOHJHlF%R V POR V6j ]2PGHJIZHbBEF8P j T HJL»F j BJNJhOY IZH*ROF n POF%R�BJ]aHJDO]�Ö
BEDGF
NlF WZV BEI}{2F�HlBJNJF8POtdBED:]dc j ]2PGHJIZHbBEF8P j T LONl]�{iIKROF%R SQT F Vdj D:Y�F8BEDG]iR��
A ROIZHbBENJI S hGBJF%R n>W FÞH T HbBEF8Y5IKPQ{2] W {2F%HsBEDGF�IKPQBEF%N Vdj BJIZ]2P�]dcfPOF8B×Ö�]2NlØ V POR n>W F Ú��+� � Ú P V P

F%PQ{kIZNl]2POY�F%PQB�Hlh j D V H�_6A�Ñ U ~»ÖMDOF%NlFÞL¢F8Nlcm]2NlY V P j FÕIKH V Y V y ]2N j ]2P j F%NlP�~+F W IZY�IZP V BJIZPOt°hOP �
POF j F%HlH V N T ]�{2F%NlDOF V ROHÕIKP n>W F V PGRåPGF8B×Ö�]2NJØ Ú��+� HJh j D V HsR V B V(j ]2L T IZPGt Vdj NJ]2HlH�LONJ]XBEF j BEIK]2P

� ÿ
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S ]2hOPOR V NJIZF8H�IKH V Y V y ]2N3cm] j hOH%��%MF%HlF V N j DxD V H�HJDO]�ÖMPÐBJD V B j$V NlF8cmh W»j ]k]2L»F%N V BEIZ]dPg]dc�POF8B×Ö�]2NlØ
V POR n>W F Ú����þj ]2L T V {2]dIZR V P j F j$V P:IZY�LONJ]�{dF
L»F%Nbcm]2NJY V P j FSqË� s � U F j BEIZ]dP � � � ROIZH j hOHlHJF8H�R V B V
j ]dL T V {d]2IZR V P j FsIZP,POF\B×Öf]dNJØrIZPOt V POR n>W F Ú��+� IKP j%W hOROIZPGt j ]2Y S IZPOF8R V LOLONJ] Vdj DOF%H8�
_6A�Ñ U F W IZY�IZP V BJF%H�ØdF%NlPOF W¥j ]2PQBEF\àkB[HlÖMI}B j D V POR,R V B V°j ]2L T ]�{2F8NJDOF V ROH SQT hGHJIZPGt°Ù Ú � W IZØdF

BEN V POHlL¢]2NbBEH V POR:F\àiL»]2HJIKPOt�BJN V PGHJL»]2NlB[ROF8B V I W HoBE]°BEDOF V LOL W I j%V BEIK]2P���%MF%HlF V N j D�IZP,hOHlF%N � HJL VXj F
j ]dYgY�hGPOI j%V BEIK]2PáÖMI}BEDå| ø î[H�RGF VdW HaÖMIKBED.HlIZY�I WZV N[]�{dF%NJDGF V ROH V PGRåLGNJ]�{kIZROF8H
Hl]2Y�F�IZPOHlIZt2DQBJH
cm]2N j$V NJF8cmh W RGF%HJIKt2P:]dc V°j$Vdj DGIZPOt WâV T F8NMcm]dN[_MAaÑ U � U F j BEIK]2P � � ÿ°]2hGB W IZPOF8H4NJF W F8{ V PQB6NJF8HJF V N j D
ÖMIKBJD:| ø î[H8�

�<��� æ ��#$&('���#$&.#$&�/ ��������� ��1�&.�;#$�*'���&.�49

_aIZHbBENJI S hGBJF%R n>W FfH T HbBEF8YgHwD V {2F S F%F8P V NJ]dhOPOR�cm]2N VaW ]2POt[BEIZY�F V PORÞY�h j D�Ö�]2NlØÕD V H S F8F%P
RO]2PGF�IKPåBJDOF V NJF V ]XcoIZY�LONl]�{kIKPOtxL¢F8Nlcm]2NlY V P j FX� � POF�]dcßBEDOF�Y�]2HlBsIKYgL»]2NlB V PQBaBEF j DOPOIKqkhGF%H
hOHlF%R7BE]æIZY�LONJ]�{dF:BJDOFªL»F%Nbcm]2NJY V P j Fá]dcaROIZHbBENJI S hGBJF%R nOW F:H T HlBJF%Y�H(IZH j%W IZF%PQB � HJIKROF j$Vdj DGIZPOtO�
e W IKF%PQBEH j%Vdj DOF�R V B V IKP.Y V IZP.Y�F%Y�]2N T BE],NJF8ROh j F�HlF%Nb{2F%N W ] V R�~�ROIKHJØ V PORæPGF8B×Ö�]2NJØ�BJN V Û j �
Ý!DOF8P�Y�h W BEIKL W F j%W IZF8PrBJH j$VXj DOF n>W F8H%~wBEDOFxLONl] S W F%Y5]dc6ØdF%F8LOIZPGt j ]2LOIZF8HÞ]dc n>W F8H j$Vdj DGF%R ]2P
ROI}ã�F8NJF%PQB j%W IZF%PQBJH j ]2POHlIZHlBJF%PQB V NJIZHlF%H8�fA j ]2POHlIZHbBEF%P j T LONJ]XBE] j ] W F8POHJhONlF%H�BJD V B j D V PGt2F%H[Y V RGF
BE] VÞn>W F SQT ]dPOF j%W IKF%PQB V NlF�IZY�YgF8ROI V BJF W T {kIKHJI S W F�BJ]�]XBEDOF8NJH j$Vdj DOIKPOtÞBEDOF n>W Fd�

u V P T j ]dPOHJIKHlBEF8P j T LGNJ]dBJ] j ] W H+D V {dF S F%F8PÕROF\{2F W ]2L»F%R
]�{dF%N¥BEDOF T F V NlH%~dHl]2Y�F8BEIKYgF8H�BEN V ROIZPGt
HlBJNJF8POtdBED�]Xc j ]2POHlIZHbBEF%P j T cm]dNÕ]dBJDOF%N V RG{ V PQB V t2F8H�HJh j D V H�H j%VdWâV S I W I}B T � ^ DOF(HbBENJF8POtdBJD�]dc V
j ]dPOHJIKHlBEF8P j T LONl]dBE] j ] W ÒmIKBEH j ]dPOHJIKHlBEF8P j T HJF8Y V PrBJI j H Ô NlF��>F j BJH(DO]�ÖäHlBJNJ]2POt W T BEDGFªLONl]dBE] j ] W
F%Picm]2N j F%H�BJDOF6IZROF V BED V B j D V POt2F8H Vsj%W IKF%PQBßY V ØdF%HßBE] Vsn>W F[YÕhOHlB S FM{kIZHlI S W FoBE]Õ]XBEDOF8N j8W IZF8PQBEH%�
Ú ROF VdWZW T ~ VÕj ]2PGHJIZHbBEF8P j T LONJ]dBJ] j ] W HJDO]2h W R(LONl]�{iIKROF�vC#\ë�ç«# í\ê j ]2POHlIZHbBEF%P j T �wj D V POt2F8H4Y V ROF[BJ] V
n>W F SQT ]2POF j%W IKF%PQB V NlF�IZY�Y�F%ROI V BEF W T {kIZHlI S W F`BJ] VdWZW ]dBEDGF%N j%W IZF8PrBJH%�sA n>W F�H T HbBEF%Y�LONJ]�{kIZROF8H
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èfé z�ê�é�#wë�ì ! ê�� í é�ÖMDOF%P Y�]iROI n>j$V BEIZ]dPOH�BJ] V�nOW F V NlF.HJF8F%P ]2P§BEDOF�POFÀàiB,NlF V R ]2NÐÖMNlIKBJF
]2L»F%N V BEIK]2P��]ì.vC# !Cí í �*� é�#6]dNÕé�# é éw� �"! HlF%Y V PQBEI j HsF%POHlhONJFÞBJD V B j D V PGt2F%H V NJF�{kIKHJI S W FÕBJ]:]XBEDOF8N
j%W IZF8PrBJH V H;Hl]i]dP V H�BEDOF nOW FoIKH j%W ]2HJF8R�� Ú P°LON Vdj BJI j FX~2POF\B×Öf]2NlØ n>W FoH T HlBJF%Y�HwLONJ]�{kIZROF V N V POtdFo]dc
j ]dPOHJIKHlBEF8P j T tdh V N V PrBJF%F8HßcmNl]2YËPO]dPOF6BJ]sL¢F8NlcmF j B j ]2POHlIZHbBEF%P j T ��e Vdj DGF j ]2POHJIKHlBJF%P j T LONJ]dBJ] j ] W H
cm]2N ø Aaî"IKPOHJLGIZNJF8R j8W IZF8PQB � HlF%Nb{2F%N n>W FgH T HlBJF%Y�HÕc VdWKWwVdW Y�]2HlB j8W F V P W T IKPrBJ]áBJDONJF8F j$V BEF%td]2NJIKF%H �
í �"! éw�Zé\ê$# ! íwîxí u # í©å�é\~ � #Jì éw� !	ïsV PORÜíJì ��� è ìkí©å�é\�

ðòñ®ó�ñ®ó �³¿�µa­O´¹­k¶G£pµa �Ä5�³¡a£¥ �ô6­

A j%W IKF%PQB,BED V B,IZH,L¢F8Nlcm]2NlYgIKPOt j$VXj DOIZPOt Y V T�S FåF%PQBJIZNJF W T hOP V Ö V NJFå]dc�]dBJDOF%N j8W IZF8PQBEH}õ
Vdj BEIK{kI}BEIZF8H V POR,BEDOFscmNJF8HJDOPGF%HJH[]dc�BJDOF n>W FsR V B V�V POR:YgF\B V R V B V BED V B[I}B j$Vdj DGF%H%� � PGF
HlIZY�L W F
Y�F j D V PGIZHJY cm]2N¥Y V IKPQB V IKPOIZPOt�ÖfF V Ø j ]2PGHJIZHbBEF8P j T IZH�BJDOFßhOHJFß]dc j ]2POHlIZHbBEF%P j T j DOF j ØrH � L»F%NlIZ]kROI j
qrhOF%NlIZF8HwBJ]�BEDOFMHJF8Nl{dF%N V S ]dhGB3BEDOF4cmNlF%HJDGPOF%HlH�]dc j$VXj DOF%RgR V B V � ^ DOIKHßY�F8BJDO]kRÞIZH3IZY�L W F%Y�F%PQBEF8R
IZPÞF V N W T {dF%NlHJIZ]dPOH3]dc¢î�Ñ U �2A W BEDO]2hGt2DÕBEDGFMî�Ñ U LONl]dBE] j ] W HJL»F j I n F8HwH T P j DONl]2PO]2hOHwÖMNJI}BEF8H%~2BEDGF
hOHlFÞ]dc j ]2POHlIZHbBEF%P j T j DOF j ØrH W ]i]2HlF%POH[BEDOF j ]2POHJIKHlBJF%P j T t2h V N V PQBEF8F%H%�`î�Ñ U IKYgL W F%Y�F%PQB V BEIK]2POH
j$VXj DOF V BJBJNJI S hGBEF8H%~3ROIKNJF j BE]2N T IKPGcm]2NJY V BJIZ]2P V POR n>W F(R V B V IZP³HlF%L V N V BEF j%Vdj DOF%H8� ^ DOF,î[Ñ U
LONl]dBE] j ] W�VdW HJ]�Y V POR V BEF%H`H T P j DONl]2PO]2hGH°ÖMNlIKBJF%H S hiB�BEDOIKHÕIKH`BE]k] j ]2HlB W T IZP�LGN Vdj BEI j Fd��î[Ñ U
IZY�L W F%Y�F%PQB V BJIZ]2PGH[hOHlF°ROF WZV T F%R � ÖMNJI}BEF%H V PGRY�OhOHJD VdWZW ROIZNbB T R V B V H T P j DGNJ]2PO]dhOH W T ]2P j%W ]dHJFd�
^ DOIKH�IZHaRO]dPOFÞcm]2N�B×Ö�]áNlF V Hl]2POH � BJ]xY V IZPQB V IKP j ]dPOHJIKHlBEF8P j T V POR�HJ],BED V BaÖMNJI}BEFÞF%NlNJ]2NlH�Y V T
S FÞNJF%L»]2NbBEF%R S VXj ØªROhONlIZPOt(BJDOFÞH T HbBEF%Y j$VdWKW �
_aF WZV T F%R � ÖMNJI}BEF%H V NJF�L»F%Nbcm]2NJY�F%R.L»F%NlIZ]kROI j%VdWZW T
Ò�]Xc�BEF%P V B+BJDOIZNbB T HJF j ]2POR`IZPQBEF8Nl{ VdW H Ô SQT V R V F%Y�]2P�BED V B��OhOHJDOF8H*RGIZNlB T R V B V � ^ DOIKH¥YgF V POH+BED V B
n>W F�Yg]kROI nOj$V BJIZ]2POHf]2NMPOF8Ö W T j NlF V BJF%R nOW F%HMY V T PO]dB S FsHJF%F8PªF W HJF\ÖMDOF%NlF`cm]2N V B W F V HbB4BEDOIKNlB T
HJF j ]2PGROH%� ^ DOFªî�Ñ U { � ÖMNJI}BEF,Y�F j D V PGIZHJY�Ö V HgNJF%L WâVdj F%R IZP�î�Ñ U {iÿ�ÖMIKBED V H T P j DONJ]2PG]2hOH
ÖMNJI}BEF8H V POR V e � uªu Ú ^ ]dL¢F8N V BJIZ]2P
cm]2N.�>hGHJDOIKPOt j D V POtdF%H;BE][BEDOF�HJF%Nb{2F8NßRGIZHJØ�� ^ DOIZH;Y�F8BJDO]kR
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NJF8ROh j F%HaROF WâV T V H[HJF%F8P SQT BEDOF j%W IKF%PQB S hGB W ]k]2HJF8POH6BJDOF j ]2POHlIZHbBEF%P j T t2h V N V PQBEF%F`IZP,c V {2]2N6]dc
L»F%Nlcm]dNJY V P j FX�ÐA[P V H T P j DONJ]2PG]2hOH`ÖMNlIKBJFgL»F%NlYgI}BEHaBEDGF j8W IZF8PQB
BJ]áNlF8BJhONJPæ]2P j F°BEDGF�ÖMNlIKBEF°IKH
IZPGIKBEI V BEF8RÕIKPOHlBJF V RÞ]dc S W ] j ØkIKPOtahOPQBJI W I}B;IKH�H V cmF W T j ]dYgY�IKBlBEF%R�� ^ DOF j8W IKF%PQB;IKH;PO]dB j F%NbB V IKPÕBED V B
BEDGIZHsÖMNJIKBJFÞÖMI WZW3j ]2Y�L W F\BEF°HJh j8j F8HJHlcmh WZW T V PGR�IKB
Y V T�S F W ]2HbB
IKcfBJDOFÐHlF%Nb{2F%N j N V HJDOF8H S F8cm]2NlF
j ]dYgY�IKB%�
ef]2POHlIZHlBJF%P j T j DOF j ØrH`RO],PO]dB�F8PGcm]2N j F j$Vdj DOF j ]2DOF%NlF%P j Fd� u ]kROI nOj$V BJIZ]2POH�L¢F8Nlcm]2NlYgF8R SrT

]dBJDOF%N j8W IKF%PQBEH�IKP S F\B×ÖfF8F%P j DOF j ØrH V NJF�PG]dB�HJF8F%PåIZY�YgF8ROI V BEF W T � ^ DGFÞROIZH V RG{ V PQB V tdF%H�]dcwBEDGF
j ]dPOHJIKHlBEF8P j T j DGF j Ø,YgF j D V POIKHJY V NJF�Y V P T �

ö v�à j F8HJHJI}{2F j ]2POHlIZHbBEF%P j T j DOF j ØkH�hOHJFshOL S V PORiÖMIZRGBJD V PGRá] j%j hOL T BEDOFsHlF%Nl{dF%N

ö e Vdj DGF j ]2POHlIZHbBEF%P j T IKHÕPO]dB�t2h V N V PQBEF%F8R��²�fF8B×Ö�F%F8P j DOF j ØrH%~�BJDOF j8W IZF8PQB�D V HÞPG].IZROF V
ÖMD V B j D V POt2F8H[D V {dF S F%F8PáY V ROFaBJ]°BJDOFsR V B V I}BMIZH j%Vdj DOIZPGt

ö ÝæNJI}BEF � BEDONl]2hOt2D�ROF WâV T H V NlFgIKP j hGNJNJF8RæF\{2F8P³ÖMDOF%P�BJDOF T Y V T PO]dB S FgPOF j F8HJH V N T Ò�I � Fd�
PO]Ð]dBEDOF8N j%W IZF8PrBJH V NlF�NJF V ROIKPOtÐ]2N6ÖMNJI}BEIZPGt Vgn>W F Ô � ^ DOF%NlFÞIZH[PO](ROIKHlBEIKP j BJIZ]2P S F\B×ÖfF8F%P
n>W F4HJD V NJIZPGt j%V HJF8H V PGRgPO]
]2LOL»]2NbBEhOPOI}B T BJ]`]2LiBEIZY�I*�8Ffcm]2N;BJDOF j ]2Y�Yg]2PÞHlD V NlIZPOt j$V HJF%H8�

ef]2POHlIZHlBJF%P j T j DOF j ØrH V NJF�F V H T BE]°IKYgL W F%Y�F%PQB S hGB6Y V IKPQB V IKPÐBEDOF�Ö�F V ØXF%HbB�cm]2NlY¾]dc j ]2P �
HJIKHlBJF%P j T �wÝ�F j$V PáRO]°Y�h j D S F8BlBEF%N4cm]2NM_MAaÑ U SQT V RGROIZPOt°]2P W T VÞW IKBJB W F[Yg]2NlF j ]2Y�L W F\àiIKB T �

ðòñ®ó�ñ$ð ¯°£p�3­G´lµa¼

A � #Jì é�#\~ n NJHbBoROF n POF8R SrT g N V T q �k�}s ~kL»F%NJY�IKBJH V
j%W IZF%PQBßBE]`D V {2FahOHlFa]dc V
n>W FMcm]2N W IZY�IKBJF%R
BEIKYgF°ROhGN V BJIZ]2P�� ^ DOF8NJF V NJFÐRGIKã¢F%NJF8PQBÕB T L¢F8H�]dc W F V HlF%H V HJF8Nl{2F8N j$V P³t2N V PrB Váj8W IZF8PQB$~�F Vdj D
VdWKW ]�ÖMIZPOt4BJDOF j8W IZF8PQB*BJ]aHJF8Nl{kI j F j F8NlB V IZPÕ]dL¢F8N V BJIZ]2POH W ] j$VXWZW T ~�]2P V�j%Vdj DOF8R n>W FX� ^ DOF8NJF V NJF�B×Ö�]
HJI}BEh V BEIZ]dPOHwIZPgÖMDGI j D V
W F V HJF6Y V T�S FMBEF8NJY�IZP V BEF%R � BEDGF W F V HJF6F\àiLOIKNJF8Ho]2NwBEDOF6HJF8Nl{2F8N4NJF\{2]2ØXF%H
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IKB[ÖMDOF%P V PG]dBEDOF8N j%W IZF%PQB�NJF%qrhOF8HlBJH V(j ]2P��>I j BEIKPOt W F V HlFd�`e W IKF%PQBEHaNlF%POF\Ö W F V HlF%H�L»F%NlIZ]kROI j%VdWZW T
ÖMIKBJD V PxFÀàGL W I j IKB W F V HJF�NlF%POF\Ö VXW ]2NfIKYgL W I j IKB W T�SQT L»F%Nbcm]2NJY�IZPGt`]2L»F%N V BEIK]2POH�]2P(BEDOF n>W FX� ^ DOF
HJF8Nl{dF%NxY V IZPQB V IZPOH�ÖMD V B(IZH j$VdWKW F8R!é � çÀêsé\ê ìdê$# j ]2NlNJF8HJL»]2POROIKPOt�BE] W F V HJF8H(t2IK{dF%P�BJ] j8W IZF8PQBEH%�
^ DOIKH
HbB V BJFgPGF%F%RæPO]dB S F�NlF j ]�{dF%NlF%R�ÖMDOF8P V,j%W IZF%PQBs]2NsHlF%Nl{dF%N j N V HJDOF8H}e�BJDOFgHlF%Nb{2F%N
HJIKYgL W T
Ö V IKBJHgcm]2NÞBEDGF W F V HJF8HgBJ]³F\àiLOIKNJF V POR Våj%W IKF%PQBgNJF%L»F V BEF%R W T V BJBJF%Y�LGBEH°BE]�NJF � F%HbB V S W IZHlD�BEDGF
W F V HJFX�ÞA�Y�]2POt j$VXj DOIZPOt:Y�F j D V PGIZHJY�HaBED V BshOHJF W F V HJIKPOt V NlF°î�Ñ U {kï V PORæî[]dBÔ÷ahOI}BEF°î[Ñ U
Ò�îø÷�î�Ñ UOÔ q �t
ts � ø F V HlF%H�LONl]�{kIKROF`BJDOF V RG{ V PQB V t2FÕ]XcwF V H T NlF j ]�{dF%N T V B�BJDOFÕFÀàGL»F%PGHJF°]dc3BEDGF
V RORGIKBEIK]2P VdW ]�{2F%NlDOF V Rª]dc W F V HJF�NlF%qrhOF%HbBEH V POR:NJF%PGF8Ö VdW H8�
î�Ñ U {iï:NJF\cmF%NlHsBJ] n>W FÞR V B V � NJF WZV BEF8R W F V HJF8H V H � vC# !r| # � # ï ìdêÍ� �"! é�ÒmIZP�î�Ñ U {kïO~+BEDOF�BJF%NJY

� #Jì é�#3NlF8cmF8NJH�BJ] W ] j Ø � NlF WZV BEF8R W F V HlF%H Ô � ^ DOF%NlF V NlF6B×Ö�]ÕB T L»F%Ho]dc�]2L»F%P(ROF W F8t V BEIK]2POH � BEDOF[NJF V R
ROF W F%t V BEIK]2P V PORáBJDOFsÖMNJIKBJFsROF W F%t V BJIZ]2P�� ^ DOF8HJF�RGF W F8t V BJIZ]2POH V NJF
Y V IKPQB V IKPOF%R SQT BEDOF
HJF8Nl{dF%N
V POR�t2I}{2F8På]dhGBaBE] j8W IZF8PQBEH�ÖMDOF8P V P � ðwvwîÃ]2L»F%N V BEIZ]dP.IZHaL»F%Nbcm]2NJY�F%R��`AÃNJF V R�ROF W F%t V BEIZ]dP
Y V T�S F°t2I}{2F%P�BE]:HJF\{2F8N VdWßj%W IZF%PQBJH V PORæNlF%LONlF%HlF%PQBEH V t2h V N V PQBJF%F°BED V B
PO]:]dBJDOF%N j%W IZF8PrB
D V H
]2L»F%POF8RÐBEDGF n>W F6cm]2NwÖMNJI}BEIKPOtO��A j%W IZF8PrB�Y V T j%Vdj DOFaNlF V RGH�ÖMDOF8P(IKB�DO] W ROH V NJF V RÐROF W F8t V BEIK]2P��
A¾ÖMNlIKBEFxRGF W F8t V BJIZ]2P³IKHÕt2I}{2F8PÜBJ].]2P W T ]2PGF j%W IKF%PQB V B V BEIKYgF V POR�IKBÕt2h V N V PQBEF%F8HÞBED V B�PO]
]dBJDOF%N j8W IKF%PQB3D V H�]2L¢F8POF%RÞBJDOF n>W Fd��A j%W IKF%PQB3DO] W ROIKPOt[BJDOIZH;RGF W F8t V BJIZ]2P`Y V T j$Vdj DOF S ]dBJDÞNJF V ROH
V POR�ÖMNJI}BEF8H%�(_aF W F8t V BEIK]2POHaYÕhOHlB S F j ]i]2NlROIZP V BEF8RåÖMI}BED W ] j Ø W F V HJF8H V PORåBJDOF j ]2Y S IZP V BJIZ]2P
]dc
Y�F%HJH V t2F8H:NlF%qrhOIKNJF%R§cm]2N V P V LOL W I j$V BEIZ]dP�BE]ÜF8POHJhONlF�L¢F8NlcmF j B j ]2POHlIZHbBEF%P j T NlF%HJh W BEHxIKP V
L»]dBEF8PrBJI VdW cm]dNßDGIZt2DÞBEN V Û j �3A!ROF W F%t V BEIK]2P°IZHwNJF j$VdWKW F%R�]2NwNJF\{2]2ØXF%R V H�Hl]i]2P V H V PO]dBJDOF%N j%W IZF8PrB
L»F%Nlcm]dNJY�H Vaj ]2PÃ�>I j BEIZPGt�]2L¢F8N V BJIZ]2PÕ]2PÞBEDOF n>W FoIZPÞqrhOF8HlBJIZ]2PáÒ V BJBEF8YgLiBEH Vaj ]dP��>I j BEIKPOt�HJD V NJIZPGt
Vdj8j F%HlH Ô �w|[L»]2POFfNlF j%VdWZW ~XBEDGF j%W IZF8PrB�Y�hOHbB,�>hOHlDÞYg]kROI n F%R`HlB V BEFfBJ]�BEDOF�HJF8Nl{2F8N V PORÞNlF8BEhGNJP�BEDGF
ROF W F%t V BEIK]2P���AoBlBENlI S hGBJF%H V POR(ROIKNJF j BE]dN T IZPicm]2NJY V BEIK]2P V NlF j$VXj DOF%RxhOHlIZPOt j ]2PGHJIZHbBEF8P j T j DOF j ØrH
V HpIZP`LONJF\{iIK]2hOH¥{2F8NJHJIK]2POH*]2P�î[Ñ U � ^ DOFoî[Ñ U {kï�HlF%Nb{2F%N�IZHpPO] W ]2POt2F8NpHbB V BJF W F%HJH8~ S hGB*Y V IZPQB V IZPOH
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HJ]Xc�BsHlB V BEF�cm]2NaBJDOFÞLOhONlL¢]2HlF°]dcßF V H T NJF j ]�{2F8N T V B�BJDOF j ]2HbB
]dc W F V HJF�BEN V Û j � ^ DGF V ROROIKBJIZ]2P
]dcoBJDOF(]2L»F%PæROF W F%t V BEIZ]dP�HJF8Nl{dF%H�BE]áNJF8ROh j FgBEN V Û j BE]ªBJDOFÐHlF%Nb{2F%N SQT VdWKW ]�ÖMIZPOt Váj8W IKF%PQB`BJ]
HJF8Nl{kI j F � ðwvwî V POR7e ø �
U v NlF%qrhOF8HlBEH W ] j$VdWKW T IZP j ]2Y�Yg]dP n>W FáHlD V NlIZPOtåHJI}BEh V BJIZ]2PGH V POR
V {2]2IKR j ]2POHlIZHlBJF%P j T j DOF j ØrHo]2PgYgF\B V R V B V � ^ DOF6ROF W F%t V BJIZ]2P V PGR W ] j ØrIZPGt j ]2POHlBJNJh j BEH�ROF n PGF%R
IZP:î[Ñ U {kï j%V P S FshOHlF%R:BE]°Y V IZPQB V IKP(L»F%NlcmF j B j ]dPOHJIKHlBEF8P j T ]dc j$VXj DOF%RáR V B V �
^ DOFÞ_MAaÑ U HJL»F j I n>j%V BEIK]2PªIKH[IKPODOF%NlIKBJF%RácmNl]2Yäî�Ñ U {kïO� Ú B VdW NlF V R T j ]2PQB V IZPOHMBEDOF
cmN V Y�F �

Ö�]2NJØªcm]dN�IZY�L W F8YgF8PrB V BEIK]2Pª]Xc j%Vdj DOIKPOt:ÖMI}BED.L»F%NbcmF j B j ]2POHJIKHlBJF%P j T ��_aF W F%t V BJIZ]2PGH SQT BEDOF8Y �
HJF W {dF%H V NlF`{dF%N T HJIKYgL W F V POR�F V H T BE]gIZY�L W F8YgF8PrB%� ^ DOF%HlF�c Vdj BJ]2NJH[Y V ØdFÕI}B�IKROF VXW BJ]ÐIKYgL W F �
Y�F%PQBwROF W F%t V BEIZ]dPOH V H;BJDOF j$Vdj DGIZPOtsY�F j D V PGIZHJY cm]2N3_MAaÑ U �dÝ�F4hGHJFMROF W F%t V BEIZ]dPOH�cm]2N j%Vdj DOIKPOt
IZP j$VXj DOF$_MAaÑ U ÖMIKBJD V H W IKt2DQB4{ V NJI V BEIK]2P(BED V B[Y V ØXF%H6ROF W F%t V BJIZ]2PGH�õ IZP n POIKBJF�õ V PORªY�]2NJF W IZØdF
BEDGF j%VdWZW S Vdj ØrH4ROF8H j NlI S F%RáIZPxBEDOFsPOFÀàkB[HlF j BEIZ]dP��

ðòñ®ó�ñúù �³�w²b²�ûa�3 FôM­

^ DOF j$VdWKW S VXj ØáY�F j D V POIZHlY�L»F%NJY�IKBJH Vxj%W IZF8PrB�BE]xL»F%Nlcm]dNJY j F%NbB V IKP.]2L¢F8N V BJIZ]2PGH°Ò�Hlh j D V H
NJF V ROIKPOt�]2N°ÖMNJI}BEIKPOtåcmNl]2Y BEDOF W ] j$VdW4j%Vdj DOF Ô ÖMIKBJDO]2hGBg{iIK] WâV BEIZPGt j ]2POHlIZHbBEF%P j T � ^ DOFáBJF%NJY
íJì ��� è ìkí©å°NlF%LONlF%HJF8PQBEH V LGNJ]2Y�IZHlF�BJD V BÕBJDOFÐHlF%Nb{2F%N�ÖMI WZW PO]dBJIKc T BJDOF j8W IZF8PQB`ÖMDOF8P j ]2PÃ�>I j BEIZPGt
Vdj8j F%HlHsNJF%qrhOIKNJF8H�IKB�BJ]xIZPQ{ VdW IKR V BJF`I}BEH j%Vdj DOFX~¥ÖMNlIKBJF S Vdj ØáROIZNbB T R V B V ]2N[RO] S ]XBED��sA j%W IZF8PrB
] S B V IZPGH VÐj%VdWZW S Vdj Ø(cmNJ]dY V HJF%Nb{2F8N�hOL¢]dP�]2L»F%POIKPOt Vgn>W Fd� ^ DOF�HJF8Nl{dF%N�Y�hOHbB�ØdF8F%L�BJN Vdj Ø:]dc
]2L»F%P n>W F8H V PGRæBEDGF j8W IZF8PQBEH j$Vdj DGIZPOt:BEDOF8Y�IZPå]2NJROF8N
BJ]ªROF\BEF j B j ]2POHlIZHbBEF%P j T j ]2P��OI j BJH V POR
IZPicm]2NJY j%W IZF%PQBJH;ÖMDOF%P�POF j F%HlH V N TgSQT NlF8{d]2ØrIZPOt j$VXWZW S Vdj ØrH%� ^ DOIKH3IZH V HlF%Nl{dF%N � ]2NlIZF%PQBJF%R j%Vdj DOIKPOt
Y�F8BEDG]iRÕBJD V B3IKPQBENJ]kROh j F%H u ìdë | é\ê ìdê$#;IKPrBJ]�BEDGF4HJF%Nb{2F8N%� Ú PQ{2] W {kIZPOtaBJDOFoHJF8Nl{dF%NwIZP�Y V IKPrB V IZPGIZPOt
j$VXj DOF j ]2DGF%NJF8P j T D V Ho]2PGF�Y V IZPgROIZH V RG{ V PQB V tdF � I}BoIZPQBJNJ]kROh j F8HfBEDGFaPOF%F8R(BE]ÞNlF j ]�{dF%N4HJF8Nl{dF%N
HlB V BEF�hOL»]2P j N V HJD�cmNJ]2Y j8W IKF%PQBEHs]2NsPO]2P � {2] WâV BJI W F`YgF8Yg]dN T �gv�àiL W I j IKB � ðwvwî V POR�e ø �sU v
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]2L»F%N V BEIK]2POH�]2P n>W F%H V NJF:POF%F8ROF%R§BE] VdWZW ]�Ö BEDOFáHJF8Nl{2F8NÐBE]�ØdF%F8L7BEN Vdj Ø�]Xc j D V POtdF%H(IKP n>W F
HJD V NJIKPOt°HlB V BEFd� ^ DOF j%W IKF%PQBMIZH VdW HJ]°NJF8qrhOIZNlF%RáBJ]°HJF%Nb{kI j F j$VXWZW S Vdj ØrH%� ^ DOF V RG{ V PQB V t2F8H[]Xc�BEDGF
j$VXWZW S Vdj Ø�Y�F j D V PGIZHJY V NlF�BJD V B`IKB
NJF8ROh j F%H�POF\B×Öf]dNJØ�BEN V Û jgV PORæHJF8Nl{2F8N W ] V R SQT V {2]2IKROIZPGt
hOPOPGF j F8HJH V N T j ]2PGHJIZHbBEF8P j T Y�F%HlH V t2F8HoÒ�cm]2N+F\à V Y�L W F W F V HJFwNJF8POF8Ö VdW H Ô � ^ DOF�HlF%Nb{2F%NpD V H j ]dPrBJNJ] W
]�{2F8N[F8PGcm]2N j IZPOt j ]dPOHJIKHlBEF8P j T ��ÝæNJI}BEF � S Vdj ØrH6]dc;ROIKNlB T R V B V°V NlFscm]dN j F8Rª]2P W T ÖMDGF%P V HJD V NJIZPGt
HJI}BEh V BEIZ]dP V NJIKHJF%H;BJD V BwÖ�]2h W R°NlF%HJh W BwIZP V�j ]dPOHJIKHlBEF8P j T {kIK] WâV BJIZ]2P��pA[Yg]dPOt j$VdWKW S Vdj Ø � ]2NJIKF%PQBEF8R
j$VXj DOIZPOt
H j DGF%Y�F%H V NJF U LONlIKBEFÔq ÿ 
"s ~ U LONJI}BEF W T � î[Ñ U q ï �"s ~rAaÑ U q ï �ts ~ief]iR V q ï 
"s V PORÐ_�Ñ U q ��
"s �
^ DOF U LONlIKBJF(POF8B×Ö�]2NlØ³]2L»F%N V BEIZPGtªH T HbBEF%Y?]dã�F8NJHÞL»F%NbcmF j B j ]2POHlIZHlBJF%P j T hOHlIZPOt j%VdWZW S Vdj ØrH%�

U LONlIKBJF.L¢F8NJY�IKBEH.ëc#Jì |�íÉ�"!C� î�HlD V NlIZPOt�ÖMDOF8NJFåY V P T NJF V ROF%NlHáY V T j$Vdj DGF�BJDOFåH V Y�F n>W F.]dN
éw� !	ï�� # í$ü ë���ê¢#\ëwHlD V NJIKPOt�ÖMDOF8NJF V HJIKPOt W F[ÖMNJIKBJF%NoY V T NlF V R,]2N�ÖMNJIKBJF�BEDGF n>W F�ÖMDGI W F j$Vdj DOIKPOtÞIKB
S hGB
]2P W T I}cf]dBJDOF%N j8W IZF8PQBEH V NJF°PO]XB VXj%j F8HJHlIZPOtáIKB$�°A j%W IZF%PQBsDO] W ROIKPOt V NlF V R j$VdWKW S VXj Øª]2P V
n>W F�IZHatdh V N V PrBJF%F8R�BJD V B�]XBEDOF8N j%W IZF%PQBJH�ÖMIKBJD�BEDOF n>W F�]2L»F%P V NlFÞ]2P W T L»F%Nbcm]2NJY�IZPGt(NJF V ROH%� Ú c
V,j ]2POHlIZHbBEF%P j T j ]2PÃ�>I j B V NlIZHlF%HgÒmcm]2NsFÀà V YgL W FÞBEDOF n>W F°IKH`]2L»F%PGF%R SQT V ÖMNJI}BEF%N Ô ~¥BEDOF�HJF8Nl{dF%N
PO]dBJI n F8H j8W IZF8PQBEH SQT NJF8{d]2ØrIZPOt j%VdWZW S Vdj ØrH%�[Ý�NlIKBEF j$VXWZW S Vdj ØrH V NJF V t2h V N V PQBEF8FÕBED V BaPO]x]XBEDOF8N
j%W IZF8PrB[IZH6NJF V ROIKPOtÐ]2N6ÖMNJI}BEIZPGt�BJDOF n>W Fd� U IZPGt W F�ÖMNJI}BEF8NJH�Y V T j$Vdj DOFÕROIZNbB T R V B VÐV POR�hOHlh VdWKW T
ÖMNJI}BEF S Vdj ØáBJ]ÐBEDOFÞHlF%Nb{2F%N�hGHJIZPGt(BEDOIKNlB T � HlF j ]dPOR�ROF WZV T F%R � ÖMNJI}BEF%H8� ^ DOIZHaNlF%Hlh W BJHaIZP.L»F%NlIZ]kROI j
ÖMNJI}BEFoBJN V Û j BE]�BJDOFMHJF%Nb{2F8N S hiB j NJF V BEF8H V ÖMIKPORO]�Ö7]Xc�ROF WâV T RGhONJIKPOtaÖMDOI j D n>W F4R V B V Y V T�S F
Y�]iROI n F%RgY V P T BEIKYgF8HßÖMI}BEDO]dhGBfÖMNlIKBEF S Vdj Ø�� U DO]2NbB � W IK{dF%RgBJF%Y�L¢]dN V N T nOW F%H�Y V TgS F�ROF W F8BEF8R
ÖMIKBJDO]2hGB[BEDOFÕPOF%F8R�BE]ÐÖMNlIKBEF S Vdj Ø V B VdWKW � ^ ] V {d]2IZR Vdj%j F%HJHlIZPOtxHbB VdW FÕR V B V ~ V HJIKPOt W FsÖMNJI}BEF8N
j DOF j ØkH Vªn>W F({dF%NlHJIZ]dP PrhOY S F8NÞ]2PÜF8{2F8N T ]2L»F%P�BJ].HJF%F,I}c6BJDOF n>W FxD V H S F%F%PÜY�]iRGI n F8R SrT
HJ]dYgF8]2POF�F W HJFÕHJIZP j F�BEDGF WâV HbB j8W ]2HlFd� ^ DOFÞHJF8Nl{dF%N VdW Hl](ØdF8F%LOH�BJN Vdj Øá]dc3BEDOF WZV HlB[ÖMNJI}BEF%N�]dc V
n>W Fd� Ú c Vxj%W IZF%PQB�]XBEDOF8NaBED V P.BJDOF WâV HbBaÖMNJI}BEF%N�]2L¢F8POH�BEDOF nOW Fd~�BJDOF°HJF8Nl{2F8NsHJF%PGROH Vxj%VdWZW S Vdj Ø
BE]�BEDOF WâV HbB[ÖMNlIKBEF8N%~»NJF8qkhGIZNJIKPOt VXWZW ROIZNbB T R V B V BE] S F��>hOHJDGF%R�� U F%Nl{dF%NaHbB V BJF j ]dPOHJIKHlBEH[]dc3BEDGF
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HJD V NJIKPOtÐHbB V BJhOH�]dc�]2L»F%P n>W F%H8�M|[L»]2P j N V HJD�~»BJDOIZH6R V B V IZHMNlF j ]�{dF%NJF8R.cmNJ]2Y j8W IZF8PQBEHMBED V B V NlF
IZPQBJF%NJF8HlBJF%RªIKPxHJF8POROIZPGt�BJDOF%IKN4]2L¢F8PáHbB V BJF�BE]ÞBEDOFsHlF%Nl{dF%N6BE]°NJF j%WâV IZY j$VdWKW S Vdj ØrH8�
U LONlIKBEF W T � î[Ñ U IKH V P V R V LGB V BEIZ]dP�]dc U LONlIKBJF�õ H�HlBJNJI j B j ]2POHJIKHlBJF%P j T t2h V N V PQBEF8F%HÕBJ]�î�Ñ U �

^ DOF
YgF j D V POIKHJY IKPr{d] W {dF%H6HJY VdWZW+j D V POt2F8H6BJ]gBEDGF`î[Ñ U LGNJ]dBJ] j ] W � BEDOF V ROROI}BEIK]2Px]dc � ðwvwî
V PORæe ø �sU v ]dL¢F8N V BJIZ]2POH8~�IZPQBJNJ]kROh j BJIZ]2P.]Xc�HlF%Nb{2F%NsHbB V BJF V POR Vxj$VdWKW S Vdj Ød%6ð�eÂBED V BsY�hOHbB
S F6HlF%Nb{iI j F8R SQT BEDGF j%W IKF%PQB$� ^ DOFMIZY�L W F8YgF8PrB V BEIK]2PÕ]Xc U LGNJIKBJF W T � î�Ñ U RG]iF8HßPG]dBwIZP j8W hORGF j N V HJD
NJF j ]�{2F8N T �oî&÷�î[Ñ U IKH VÞW F V HJF%R j$VXj DOIZPOt�H j DGF%Y�F V R V LGBEF8R:BJ]�î�Ñ U BED V BMLONJ]�{kIZROF8H[HbBENl]2POt2F8N
j ]dPOHJIKHlBEF8P j T t2h V N V PQBEF%F8H3ÖMIKBED�BJDOF V RG{ V PQB V t2F4]dc»HJ]Xc�BwHJF%Nb{2F8NßHbB V BJFd�3îø÷�î�Ñ U S ]2NJNl]�ÖMH3IKROF V H
cmNJ]dY U LONJI}BEF W T � î[Ñ U S hGB(hOHlF%HÐBJDONJF8FªØrIZPGROHÐ]dc W F V HJF%HgIZPOHbBEF V R � Y�h W BEIKL W FxNlF V RGF%NJH8~4HJIKPOt W F
ÖMNJI}BEF8N V POR�PO]dP � j%Vdj DOIZPGtO� Ú PÜBJDOF(HlIZPOt W FÐÖMNJI}BEF8N j$V HJFd~ S ]dBED U LGNJIKBJF W T � î�Ñ UæV PORÜî&÷�î[Ñ U
V RO]dLGBÕBJDOF(L»] W I j T ]dc4BJDOIZNbB T � HJF j ]2POR�RGF WâV T F%R � ÖMNJIKBJF%H8� ^ DOF%HlF(B×Öf] j%Vdj DOIKPOt.H j DOF8YgF8HÞHJDO]�Ö
BED V B4HlBJNJ]2PGt j ]2POHlIZHbBEF%P j T t2h V N V PQBJF%F%H j%V P S F V ROROF8R,BJ]°î�Ñ U ÖMI}BEDO]dhGBoY�h j D j ]2Y�L W I j$V BJIZ]2P
]dc»BEDOFMLONl]dBE] j ] W ]2N V RORGIKBEIK]2P VdW ]�{2F8NJDOF V R�� U LONlIKBEF W T � î[Ñ U L»F%Nlcm]dNJY�H3Y�h j D S F\BJBEF8N3BED V P�î[Ñ U
]2N4H W IZtdDrB W T Öf]dNJHJF
ROF8L¢F8POROIZPGtg]2PxBJDOF S F8P j DOY V NJØxhOHlF%R��
^ DOFªA[PORONlF8ÖõÑ�I W F U T HlBJF%Y Ò�AaÑ UOÔ�VXW HJ]åhOHlF%H j%VdWZW S Vdj ØrH�BJ]�F8PGcm]2N j F j ]2POHJIKHlBJF%P j T�S hiB

LONl]�{kIKROF%HMÖfF V ØdF8N � vC# !Cí í �*� é�#fHJF8Y V PrBJI j HMcm]dN j ]2POHlIZHbBEF%P j T � u ]kROI n>j%V BEIK]2POH4RO]dPOF SrT V°j%W IZF8PrB
BE] V,nOW F V NJF�]2P W T {iIKHJI S W FÞBE]:]dBJDOF%N j%W IZF%PQBJH`]2P j FgBJD V B n>W F°D V H S F%F%P j%W ]dHJF%R��xAaÑ U H Vdj NJI �
n>j F%HÕHbBENlF%POtdBJDæ]Xc j ]dPOHJIKHlBEF8P j T cm]2N S F8BlBEF%NsH j$VdWZV S I W IKB T �ÞA Ö�]2NlØkHbB V BJIZ]2P j$Vdj DGF%HÕF8PQBEIZNlF n>W F8H
ÖMDOF8POF8{dF%NxL»]2HJHlI S W F V PGR V BlBEF%Y�LGBJH�BJ]�ØdF8F%L7cmNlF%qrhOF%PQB W T hOHJF8R n>W F8HgIKP�BJDOF j%Vdj DOFácm]dNghOHlF
ROhONlIZPOt
ROIKH j ]dPOPOF j BEF8Rx]2L¢F8N V BJIZ]2P��;_aIZNbB T R V B V IKHßÖMNlIKBlBEF%P S Vdj ØÞBJ]`BEDGF[HlF%Nl{dF%No]dP j%W ]2HJFM]2P W T �
^ DOIKH�Y�F8BEDG]iR`NJF%qrhOIKNJF8H;Y�h j D W F%HlH j%W IZF8PrB � HlF%Nl{dF%N j ]2Y�Y�hOPOI j$V BJIZ]2P S hGB�D V HpBEDOF�ROIZH V RG{ V PQB V tdF
BED V B V�j8W IZF8PQB[Y V T j$Vdj DGF V PGRªY�]iROI}c T VÞn>W F�cm]2N V°W ]2PGt°BJIZY�F S F\cm]2NJFsIKB j8W ]2HlF%H V POR��>hOHJDGF%H
j D V PGt2F%H8~�BJDrhOH[Y V ØrIZPGtÞ]dBEDOF8N j%W IZF%PQBJH V Ö V NJFs]dcpBEDGF%Y:�



�.u ìwv»ê$#\ë)á	y�âã# � ìdê$# |±ä1� ëcå �i�

_seov � _�Ñ U F\àkBJF%POROHMBEDGF�IZROF V Ho]dcpAaÑ U S hGBMLONl]�{kIKROF%H n POF8N � t2N V IKPOF%R j%Vdj DOF j ]2POHJIKHlBJF%P j T
hOHlIZPOtoBJ]2ØdF8POH%��Ý!DGF%POF\{2F%N Voj%W IZF8PrB�L¢F8Nlcm]2NlYgH V ÖMNlIKBEF*BE] Vfn>W FX~ VdWZW ]dBEDOF8N j%W IZF%PQBJH�HJF8FwBJDOF3F8ã¢F j B
IZY�Y�F%ROI V BEF W T �*v Vdj DáBJ]2ØdF8PáIKH4Y�h j D W IKØdF VÞj$VdWKW S VXj ØÐIZPxBJD V BMIKBMLGNJ]�{kIZROF8H V t2h V N V PQBJF%F�BED V B
BEDGF j8W IZF8PQBsY V T L»F%Nbcm]2NJY j F%NbB V IKPæ]2L»F%N V BEIK]2POHs]2P�BEDOF n>W FÞÖMIKBEDG]2hGBs{kIZ] WZV BEIKPOt j ]dPOHJIKHlBEF8P j T �
^ ]2ØdF8POH V NlF V { V I WâV S W F*cm]dN+]2L¢F8N V BJIZ]2PGH+]2P nOW F3R V B V[V POR`Y�F8B V R V B V �¥A�BE]2ØXF%PÕY V P V t2F%N+]2PsBEDGF
j%W IZF8PrB;IZH;IKPr{d]2ØdF8Rg]dP�F\{2F8N T j%VdWZW IZPQBE]aBJDOFoÙ�î � _�v�IZPQBJF%Nlc VXj FoBE]�F8POHJhGNJF4BEDOF j8W IKF%PQB3L»]2HJHlF%HJHlF%H
VdWKW BE]dØdF%PGH[POF j F8HJH V N T BE]°L»F%Nlcm]dNJY¾BJDOFs]2L¢F8N V BJIZ]2P��;ACL V NbBEI VXW ]2NJRGF%NJIKPOtÞ]dc W ] j ØdF8RáNlF%HJ]dhON j F%H
LONlF8{2F8PQBEH3ROF V R W ] j Ø
]dc j%W IZF8PrBJH�NlF%qrhOF%HbBEIKPOtaBE]2ØXF%POH*cmNJ]2YCBEDGFfHJF8Nl{dF%N%� ^ ]2ØXF%POH V NlFfNlF%qrhOIZNlF%RÕcm]dN
NJF V R�~GÖMNlIKBJFd~G]dL¢F8P V POR W ] j Øg]dL¢F8N V BJIZ]2POHßcm]2N S ]dBJD n>W FaR V B VÞV PGRxYgF\B V R V B V �3Ñ*IZPOF8Not2N V IZPOF8R
j ]dPOHJIKHlBEF8P j T IZH6L»F%NJY�IKBlBEF8R SQT VdWZW ]�ÖMIKPOtÞBE]2ØXF%POH[BE]ÐHlL¢F j I}c TáSQT BEFÕN V POtdF%H[cm]dN6BJDOFÕR V B V BJDOF T
NJF8LONJF8HJF8PrB%�ý%6F V R V PGR ÖMNlIKBEF:Y�F8B V R V B V BE]dØdF%PGH V NlF VXW Ö V T HgIZP j ]2YgL V BEI S W F�ÒmHJIKt2POIKc T IKPOt V
HJD V NJIKPOt j ]2P��OI j B Ô �þ%6F V R V PORæÖMNlIKBJF�BE]2ØXF%POH
cm]2N�R V B V ]2N W ] j ØrH V NJF°IKP j ]2Y�L V BJI S W F�IKcwBJDOF%IKN
SQT BEF
N V POtdF%HM]�{2F%N WâV L��
Ý!DOI W FgBJ]2ØdF8P � S V HJF%R j%VdWZW S Vdj ØrH�IZPQBJNJ]kROh j F V ROROI}BEIZ]dP VdW3j ]dYgL W F\àiIKB T V PGR�]�{dF%NlDOF V R IZPQBJ]

BEDGF j%VdWZW S Vdj Ø³LONl]dBE] j ] W ~ j%VdWZW S Vdj ØrH SQT BJDOF%Y�HJF W {dF%H V NJF:HJIZY�L W F V POR�IKP j hGN W ]�Ö¾]�{2F%NlDOF V R��
^ DOF U LONlIKBEF j ]2POHJIKHlBJF%P j T LONJ]dBJ] j ] W LONl]�{kIKROF%HßL¢F8NlcmF j B j ]2PGHJIZHbBEF8P j T ÖMIKBJD W ]�Ö�]�{2F8NJDOF V R�� ^ DOIKH
BEDGF%HJIKHfIKP j ]2NlL¢]dN V BJF%H�BJDOF�IKROF V ]dc j%VdWZW S Vdj ØrH SQT Y V ØrIKPOt`RGF W F8t V BJIZ]2POHßIZP n POIKBJFd� ^ DGF�LONl]dBE] j ] W
]dc U LONlIKBEF�Ö�]2h W R S F�F%qrh VXWZW T HJhGIKB V S W F�cm]2N j%Vdj DOF%_6A�Ñ U S hGB,ÖfF�hOHlFåRGF W F8t V BJIZ]2POH8~�HlIZP j F
BEDGF%HJF V NlF VdW NlF V R T V L V NbBM]dc¥BEDOFs_MAaÑ U HlL¢F j I n>j$V BJIZ]2P V POR,LONJ]�{kIZROFaBJDOFsH V Y�F j ]2POHJIKHlBJF%P j T
t2h V N V PQBEF8F%H�cm]dN j ]dYgY�]2P nOW F
HJD V NlIZPOt j$V HlF%H%� z ]�ÖfF\{2F%N8~�ÖfF V RO]2LGB[BEDOFÕL¢] W I j T ]dc3ROF WâV T F8R �
ÖMNJI}BEF8H V HßIKYgL W F%Y�F%PQBJF%RÞIZP U LGNJIKBJFd�3_aF W F8t V BEIK]2POH VXW HJ]sLONl]�{iIKROFMhOH3ÖMIKBJD°BJDOF V S I W IKB T BE] j$VXj DOF
HJ]dYgF�Y�F8B V R V B V ÖMI}BEDO]dhGB4BEDOF j ]2YgL W F\àiI}B T ]dc V BE]2ØXF%PªY V P V t2F%N4]2PxBJDOF j%W IKF%PQB$�
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A�PO]XBEDOF8N�HJF\BÞ]dc j ]dDOF%NlF%P j T Y�F j D V PGIZHJY�HÕD V {dFxF8{d] W {dF%R³cm]2N`HJD V NlF%R n>W FÐH T HbBEF8YgH8~ßRGIZH �
BENlI S hiBEF%R,HlD V NJF8RáY�F%Y�]2N T V PGR j8W hOHbBEF8NJF%R:H T HbBEF%Y�H%�fef]k]2L¢F8N V BJIK{dF j$Vdj DOIKPOt°IZH S V HJF8Rª]2PxBEDGF
LONlF%Y�IZHJFáBED V B(HJF%Nb{2F8NJH V NJFªF\àiL¢F8POHJI}{2FX~�HJL»F j I VdW I*�8F%R7NlF%HJ]dhON j F%H V POR§F8POR!hOL S F8IZPOt j ]2HlB W T
S ]dBJB W F%PGF j ØrH%�ªÑ�I W FÞH T HlBJF%Y�HÞHJh j D V H`î�Ñ U ]2NJIKt2IZP VdWZW T ROF8HJIKt2POF%Ræcm]2N ø A�î[H`BJF%PORæBE]ªÖ V HlBJF
S V PGRGÖMIZRGBJD ÖMI}BED S Nl] V R j%V HlBJIZPOt V POR!ÖMNJI}BEF � BEDGNJ]2hOtdD Y�F j D V POIZHlYgH³q 
 ÿ s � u ]2NlF%]�{2F8N%~�BEDGF
c V I W hONlF`]dc V P�IZY�L¢]dNlB V PrB[HJF8Nl{dF%N�IZH j ]2HbB W T �
ef]k]2L¢F8N V BJIK{dF j$VXj DOIZPOtxIKH�ROF8HJIKt2POF%R�BJ]ÐB V ØdF V R �
{ V PQB V tdFo]dc W ]�Ö WâV BJF%P j T ~2DGIZt2D � HJL»F%F8R�PGF8B×Ö�]2NJØrH V PORÞDOIKt2D � L¢]�Ö�F%NJF8R j%W IKF%PQBEH*ÖMIKBEDÕROIZHlØÕHJL Vdj FX~
Y�F%Y�]2N T V POR�eoðw| j T j8W F8H[BE]gHJL V NJFd� U ] W hGBJIZ]2POHMIKP j%W hOROF
ROF j F%PQBEN VdW I�� V BJIZ]2P V PORªH T YgY�F8BJN T
S F8B×Ö�F%F%P j%W IZF8PrBJH V POR³BJDOFxHJF8Nl{dF%N q � ï s �æî6]dB VdWKW�j ]i]dL¢F8N V BJIK{2F j$Vdj DGIZPOt�H j DGF%Y�F%H V NlFÐBENlh W T
ROIKHlBENlI S hiBEF%R V POR Y V P T NJF%qrhOIKNJF,HJF8Nl{dF%NJHgBE]åROF8BJF%NJY�IZPGF,ÖMDGI j D j8W IKF%PQB°DO] W ROH j%Vdj DOF8R�R V B V
S F8cm]2NlF j ]dPrB Vdj BJIZPOt
BED V B j8W IZF8PQB�BJ]Õ] S B V IZP�BEDOF[R V B V �3Ñ>h WZW T ROIKHlBENlI S hiBEF%R�{2F8NJHJIK]2POHo]Xc j ]k]2L»F%N �
V BJIK{2F j$Vdj DGIZPOt�NlF%qrhOIKNJF[BJDOF�Y V IKPrBJF%P V P j F[]dc+t W ] S VdWKW T NlF%L W I j%V BEF8R(R V B V HlBJNJh j BEhONlF%Hocm]2NßqrhOI j Ø
W ] j$V BEIZ]dP³]dc j$Vdj DOF8R nOW FxR V B V � ^ ] V {d]2IZR�c VdW HJF(L»]2HJI}BEI}{2F%H8~ßBJDOF,R V B V HlBENlh j BJhONJF8HgYÕhOHlB S F
hOL»R V BJF%R�cmNJF8qrhOF%PQB W T V PGR�BEN V POHlcmF8NJNJF8R S F\B×ÖfF8F%P j%W IZF%PQBJHaIZP V Ö V T BJD V B�RG]iF8HaPO]dB�t2F%POF8N V BJF
F\à j F%HJHlIK{dFªPOF\B×Öf]2NlØ�BEN V Û j � � c�BJF%PÜHJF8Nl{2F8NJH V NJFxNlF%HlL¢]2PGHJI S W FÐcm]2NÞY V IKPrB V IZPGIZPOt,BEDOF8HJF,R V B V
HlBJNJh j BEhONlF%H8~*IKPr{ VdW IZR V BEIZPGt j%Vdj DOF%H V POR.cm]2NbÖ V NJROIKPOtxNJF8qkhGF%HlBJH
BJ]xBEDOF V LGLONJ]2LGNJI V BEF j%Vdj DOF W ] �
j$V BEIZ]dPOH%� ^ ] VdWKW ]�Ö j%W IKF%PQB � BE] � j%W IZF%PQBMR V B V BJN V PGHlcmF%N8~ j8W IKF%PQBEHMY�hOHbB S F
BJNJhOHbBEF8R�]2N V ROROI}BEIZ]dP VdW
V hGBJDOF%PQBJI j$V BEIZ]dP:]�{dF%NJDGF V RáIZH4NJF8qrhOIZNlF%R��
e W hOHbBEF8NJF%R V PGR(R V B V S V HlFaF%PQ{kIZNl]2POY�F%PQBEHohGHJF j%Vdj DOIZPGtÕcm]2NfRGIZHlBJNJI S hGBEF8R(HJD V NJF8RxYgF8Yg]2N T �

^ DOF(LGNJ]dBJ] j ] W H
hOHJF8R�DOF%NlF V NlFÐ]dc�BJF%P S V HJF%R�]dP W ] j ØrIZPOtáR V B V S W ] j ØrH�]2N
] Sky F j BEH V POR V NlF
B T LOI j%VdWZW T ROF%HlIZt2POF8R�cm]2N�H j$VdWZV S I W IKB T V PORÞDOIZtdD V { V I WâV S I W IKB T � U h j D°HJD V NJIZPGtaF%PQ{kIZNl]2POY�F%PQBEH j%V P
V ã¢]2NJR�BE]:BENlhOHlB j%W IZF%PQBJH
BJ] Vdj8j F8HJH�R V B V S F j$V hOHlF j8W IZF8PQBEHsBEDOF8YgHlF W {dF%H V NJFÞBENlhOHlBJF%R³F8PQBEIKBJIZF8H
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]2NaY�F%Y S F8NJHa]dc V(j8W hOHbBEF%NlF%RåF%PQ{kIZNl]2POY�F%PQB$�Õe W IKF%PQBEHaDG] W R W ] j ØrH�]2P.R V B V IKBJF%Y�H V POR.Hl]2Y�F
ROIKHlBENlI S hiBEF%Rå]2N j F8PQBEN VXW I*�8F%R�cm]2NJY�]dc j ]2DOF%NlF%P j T V POR�RGF V R W ] j Ø V {d]2IZR V P j F�IZHsY V IZPQB V IZPOF8R��
� POF
F\à V Y�L W F
IZHMBEDOF
Y�F8BEDG]iRáhOHJF8R�IZPáÑ>N V POtdIZL V PGI�q 
i�ws cm]dN6Y V IKPrB V IZPGIZPOt j%Vdj DOF j ]2DOF8NJF%P j F
V Y�]2POtÞHlF%Nl{dF%NlH%�ßA W ] j Ø V S W F�HlF%t2Y�F%PQB6IZH4]dPOF�]dc V°W ]2t n>W Fd~OhGP VdWZW ] j%V BEF8RxR V B V S W ] j Ø�~>ROIZNlF j �
BE]dN T ]2N3H T Y S ] W I j4W IZPOØ�� ø ] j ØrH V NJFM]dc»B×Öf]
ROI}ã�F8NJF%PQBßØrIZPORGH � NlF V R W ] j ØrH[Ò�L»F%NJY�IZHlHJIK]2P�BE]
NJF V R
V POR j$VXj DOF`R V B VQÔoV POR:ÖMNlIKBJF W ] j ØrH`Ò�L»F%NlYgIKHJHlIZ]2P(BJ]�NlF V R�~�ÖMNlIKBJF V POR j$Vdj DOF
R V B VQÔ ��%MF W F V HlF
]dc V ÖMNJI}BEF W ] j ØxIKYgL W IZF8H V ÖMNlIKBEF S Vdj Ø,]dc3Y�]kROI n F8RªR V B V �6v Vdj D�HlF%Nl{dF%N�IKH[NlF%qrhOIZNlF%RªBJ]ÐhOHlF
V HJL»F j I n>j YgF j D V POIKHJY�BE] Vdj qrhOIKNJF W ] j ØrH V POR V {d]2IZR,ROF V R W ] j Ø��
ef]i]dL¢F8N V BJIK{2F j$Vdj DGIZPOt�ÖMI}BED³_MAaÑ U IZH S F T ]2POR�BJDOFÐH j ]2L»F(]dc4BJDOIZH
BEDOF8HJIZH8� Ú P³t2F8POF%N VdW ~

_MAaÑ U,j%W IKF%PQBEH V NlF`PG]dB[BJNJhOHbBEF8R�F%PQBEI}BEIKF%H V POR V hGBEDOF8PQBEI j%V BEIK]2P:Y V TxS F`NlF%qrhOIKNJF%Rácm]2N j%W IKF%PQB �
BE] � j%W IZF8PrBoR V B V BJN V POHbcmF%N8�wÑ�]dNM_6A�Ñ U BE]ÞB V ØXF�cmh WZW�V RG{ V PQB V tdF
]Xc*RGIZHlBJNJI S hGBEF8R j$Vdj DOIKPOtÞBEF j D �
POIKqkhGF%H%~+I}B�Ö�]2h W R.NJF%qrhOIKNJF j8W IKF%PQB � BE] � j%W IKF%PQB6Ù ÚMj ]2PGPOF j BEIZ]dPOH V H�Ö�F WKW;V H j8W IZF8PQB � BJ] � HlF%Nb{2F%N[Ù Ú
j ]dPOPOF j BEIK]2POH%�

ðòñ®ó�ñ�� � ¡a£Ë��¿fµa­G´b­r¶O£pµa �Ä ©��Õ£¥ �¶O®���Å

Ú BxIZHghOHJF\cmh W BJ] W ]k]2Ø V BgBEDOF�N V POt2Fá]dc j ]dPOHJIKHlBEF8P j T t2h V N V PQBEF8F%Hx]dã¢F%NlF%R SQT F Vdj D n>W F
H T HbBEF%Y V POR³BEDGF%IZN`NJF WâV BJIK{2FgHlBJNJF%PGtdBEDOH8��Ñ*IZt2hONlF � � � ROF8LOI j BEHÕBJDOF(N V POt2F(]Xc[L»]2HlHJI S W FÐtdh V N �
V PQBEF8F%HscmNJ]2Y�PO] j ]2POHlIZHlBJF%P j T Ò�I�� F V N S IKBJN V N T j%Vdj DOIZPGt Ô BE]:L¢F8NlcmF j B j ]2POHlIZHbBEF%P j T V POR�ÖMDOF%NlF
F VXj D�Y�F j D V PGIZHJY�ROIZH j hOHlHJF%RæIZP.BEDGFgLONlF8{kIZ]dhOHsHJF j BEIK]2Påc VXWZW H�]2P.BEDOF�HJL»F j BENJhGYá��î[]XBEFÞBED V B
ÝæF S j$VXj DOIZPOt.IKH�L WZVdj F8R³]2P³BEDGF W ]�Ö F%PORÜ]dc4BJDOF(H j$VdW Fd�.Ý�F S j$Vdj DGIZPOt.Y�F8BJDO]iRGH�LONJ]�{kIZRGF
PO]åÖ V T ]dcaF8PGcm]2N j IZPGt j ]2POHJIKHlBJF%P j T�S F8B×Ö�F%F8P j$Vdj DGF%R j ]2LOIZF8Hg]XcaR V B V � ^ DOIKHgIKH°LONJIKY V NlI W T
S F j$V hOHJF�LGNJ]dBJ] j ] W H°cm]2N°BEDOF Ú PrBJF%NlPOF8B(Ö�F%NlF�F%HbB V S W IZHlDOF%R�ÖMIKBEDG]2hGB j ]2POHlIZROF8NJIKPOt j ]2POHJIKHlBJF%PQB
j$VXj DOIZPOtG� ^ T LOI j$VdWKW T ~pLGNJ]$àiIZF%H
]2N S Nl]�ÖMHlF%NlHÕBED V B V NJF j$Vdj DOIKPOtªL V t2F%H
L»F%Nlcm]dNJY j ]2POHJIKHlBJF%P j T
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j DOF j ØkH8� z[^4^ ðÁDOF V RGF%NJH j$V P S FÐhOHlF%R³BJ]�LONJ]�{kIZRGFÐt2hOIKROF W IZPOF8H V S ]2hiB`ÖMDOF8P³BE] j DGF j Øæcm]dN
R V B V cmNJF%HlDOPOF8HJH S hGB6] S F T IZPOtÞBEDGF%HJF
t2hOIKROF W IZPOF8HoIZH4PG]dB6Y V PGR V BE]dN T �

NFSv3 writes, NFSv2
synchronous
NFS with

AFS,
Coda cacheDAFS

NQNFS,
DFS, NFSv4,
Spritely−NFS,

Sprite,

None Open−Close Perfect

Caching
Web 

Ñ�IKt2hONlF � � � � ^ DOFÕe Vdj DOFÕef]2POHJIKHlBJF%P j T U L¢F j BJNJhOY

�<��� ÙJ�ª';#$< #	�[#$&�/ 
7#$ %� � Ù

Ñ�I W F�H T HbBEF8YgH V NlF�ROF%HlIZt2POF8RxBE]Þ]2L»F%N V BEFaÖMI}BEDOIKPÐBEDOF�ØXF%NlPOF W � ^ DGF
ØXF%NlPOF W LONl]�{iIKROF%H4HlF j h �
NJI}B T ~rc V IZNlPOF%HlH%~kNJF8HJ]2hON j F VXWZW ] j$V BEIZ]dP V POR S hOI W B � IZP°HlhOLOL»]2NlB�cm]2N nOW F6H T HlBJF%Y�H%�ß|�î Ú�
 H T HbBEF%Y�H
LONl]�{kIKROF VánOW F�H T HlBJF%Y?Y V P V t2F%N V POR V t2F%POF8NJI j Ù�Ñ U7� Ù�î � _�vÂIZPQBEF8Nlc Vdj FgBED V B�IKH`IKYgL W F �
Y�F%PQBEF8R SQT W ] j%VdWoV PGR PGF8B×Ö�]2NJØ n>W FxH T HlBJF%Y�Hdq ÿ ��s ��A[P V LOL W I j$V BJIZ]2P�L¢F8Nlcm]2NlYgH�R V B V.Ú��+�
Ò�IKP j%W hOROIKPOt n>W F Ú��+�sÔ hOHJIKPOt�BEDOF.HbB V PGR V NJR ð �sUiÚ�
 NJF V R � ÖMNlIKBEF.IKPQBEF%Nbc Vdj FX�ºÑ�I W FªR V B V IKH
j$VXj DOF%R�IZP V HJD V NJF%R S hGã¢F%N j%Vdj DOF,IZP S W ] j ØrH V POR IZH Vdj%j F%HJHlI S W F,hOHJIKPOt V tdF%POF8NJI j(nOW FxROF �
H j NJIKLGBE]2N8� Ú c V�n>W F S W ] j ØÐIKH4NJF\cmF%NJF8P j F8R V PGR:PG]dBMNJF8HJIZRGF%PQB6IZP(BEDGF S hGã�F8N j$Vdj DOFX~OBEDOF�Ù�IZNlBJh VdW
u F8Yg]2N T ÒmÙ u Ô H T HlBEF8YäF8{2]dØdF%H[BEDOF V LOLONl]2LONlI V BJF nOW FsH T HlBJF%Y L V t2F8N4BE]ÐNlF8BJNJIZF\{2FsBEDOF S W ] j Ø
F%I}BEDOF8NocmNJ]2Y"BEDOFsROIKHJØ(]2N4PGF8B×Ö�]2NJØ���|�î Ú�
 H T HbBEF8YgH6hOHJF
HJF8L V N V BEF S hGã¢F%NlH j%VdWZW F%Rbë�è ~ çEéfcm]dN
POF\B×Öf]2NlØ Ú��+��V POR Ú ðße�HJ] j ØdF\B j ]2YgYÕhOPOI j%V BEIK]2P�� ^ DOIZHwY�F V PGHßBJD V B V B W F V HlBw]2PGF j ]2L T cmNJ]2Y
ØdF8NJPOF W BE]°hOHJF8N � HJL Vdj FÕIKH4NJF%qrhOIKNJF8R:cm]2N nOW F�R V B V BEN V POHlcmF8N%�
Ú P³BEDOFÐNJF j F%PQBÞL V HlB$~3PGF8B×Ö�]2NJØæHJL»F%F%RGHÞD V {2F S F%F8P�IZP j NJF V HJIZPGt V P³]2NlROF%N`]dcMY V t2POI}BEhOROF
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F8{dF%N T BEF%P T F V NJH8� ^ DOF T V NlFxÖMIKBEDGIZP V PÜ]2NlROF%N°]dc[Y V t2POIKBJhOROF(]Xc�Y�F%Y�]2N T HJL»F%F8R V PGR�IKP
HJ]dYgF j$V HlF%H�Y V T FÀà j F%F8R(BEDOIKH%�weoðw|!HJL»F%F%RGH V NJFMIKP j NlF V HlIZPOt 
d� �E���2��� F\{2F8N T°T F V N%�w_)%MA u ~
Y�]2HlB j ]2YgY�]2P W T hOHJF8Rácm]2NoY V IKPxYgF8Yg]2N T ~iIZH4IZP j NJF V HJIKPOtÞIZP,HlL¢F8F%R:Y�h j D:Yg]2NlF�H W ]�Ö W T � V B
BEDGF(N V BJF(]dc 
d�+� F\{2F%N T ROF j$V RGF³q 
ts ��Ñ>]2N`BJDOF%HlF,NJF V HJ]2POH8~3IKBÕD V H S F j ]2YgFÐROF8BJNJIZY�F%PQB VdW BJ]
L»F%Nlcm]dNJY V P j FMBE]
D V {2F�R V B Vsj ]dL T ]�{2F8NJDOF V ROHfÖMDGI W F6L»F%Nlcm]dNJY�IZPOt Ú��+� �kÑ>]2NwHJY VdWZW R V B V HJI*�8F%H8~
R V B Våj ]2LOIKF%H V NJF,]dc�BJF%P F8Û j IKF%PQB S hGB V H°BEDOF,R V B V HlI*�8F:tdNJ]�ÖMH%~ nOW FxH T HbBEF%Y L»F%Nbcm]2NJY V P j F
H W ]�ÖMH%�

Header patching
Zero-copy,

Mmap. IO Lite

VI,
DAFS

DAFS
  VI

Network
I/O

User Space
Communication

ULNs

File I/O

fbufs
Emulated copy,
Move semantics,
Share semantics,

Ñ*IZt2hONlF � � � � ef]2L T A[{d]2IZR V P j F ^ F j DOPGIZqrhOF%H[]dc Ú PrBJF%NlF%HlB[BE]ÞBEDGIZH ^ DOF8HJIZH

u h j DÂNlF%HlF V N j DÂD V H S F8F%P ROF8{d]dBEF8R�BE] ]2LGBJIZY�I*�%IKPOt�BJDOFæR V B V L V BJD BJDONJ]2hGt2DO]2hGB:BEDGF
POF\B×Öf]2NlØ V POR n>W F�H T HlBEF8YþLGNJ]dBJ] j ] W HlB Vdj Ø`IKP`]dNJROF8NpBJ]�IZY�LONl]�{dF�L»F%Nbcm]2NJY V P j Fd� ^ DOIZHpNJF8HJF V N j D
IZP�í � vFî�ì
� � � | ì ! í©#3IKHfF\àkBJF%POHlIK{2FX� ^ DGF�cm] WZW ]�ÖMIZPOtsHJh S HJF j BEIK]2POH4ROIKH j hOHJHo]dP W T V Hlh S HJF\BM]dc+BEDGF
NJF8HJF V N j D!IZP BEDOIKH V NJF V �ÂÑ�IKt2hONJF � � � ROF8LOI j BEH j ]2L T V {d]2IZR V P j F:BEF j DGPOIZqrhOF8Hx]dcsIZPQBEF8NJF8HlBÐBJ]
BEDGIZH�BEDGF%HJIKH%~�F Vdj D�]dc[ÖMDGI j D IZHÞROIKH j hGHJHJF8R�IKP Y�]2NlFxROF8B V I W RGhONJIKPOt.BEDOF,NJF8Y V IZPOROF8NÞ]dc6BEDOIKH
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j D V LiBEF%N8�6î[]dBJF`BED V Ba_MAaÑ U ]�{2F8N[Ù Ú c VXWZW H4IKPQBE]gBJDOF
IZPQBEF8NJHJF j BJIZ]2Pá]dc VdWKW+j$V BJF%t2]2NlIZF8H[HlIZP j FÕIKB
IZH V hOHlF%N � W F\{2F W¥nOW F�H T HbBEF%Y BJD V B V {2]2IKROH S ]XBED,POF8B×Ö�]2NlØ V POR n>W F�R V B V°j ]2L T IZPOtG�

g F8POF%N VdW NlF%HlF V N j DÞIZP j ]2L T V {2]dIZR V P j F Vdj NJ]2HlH�BEDGFfØdF8NJPOF W�� hGHJF%N S ]2hOPGR V N T IKP n>W FßH T HbBEF%Y�H
IZH[]2hGB W IZPGF%R:IZP U F j BJIZ]2P � � � � � �aef]2Y S IKPOF%R j ]2L T V {2]2IKR V P j F�IZP S ]dBJD�POF\B×Öf]2NlØ V POR n>W F Ú��+�
LONl]iROh j F%H j%W F V NÐL»F%Nbcm]2NJY V P j F S F%PGF n BJH%~6F%HJL»F j I VdWKW T ÖMDOF8P S ]XBED V NlF j ]2Y S IKPOF%R�� U F j BEIK]2P
� � � � � RGIZH j hOHJHlF%H6B×Öf]�YgF\BEDO]kROH4]dc*F W IZY�IZP V BEIZPGt j ]dLOIZF8HMBJDONJ]dhOt2DO]2hiB4BEDOFsLONl]dBE] j ] W HlB VXj Ø»�
_6A�Ñ U Y V TxS F`IKYgL W F%Y�F%PQBEF8R V H V ØdF8NJPOF W � NJF%HlIZROF8PQB n>W F
H T HlBEF8Yá� z ]�ÖfF\{2F%N8~¢BJDOIZH4BEDGF%HJIKH

cm] j hOHlF%Hs]2P V hO_6A�Ñ U Ò�hOHlF%N � W F\{2F W _MAaÑ UOÔ�j%W IZF%PQB�ÖMI}BED V hOHJF8N � W F8{dF W3j$VXj DOFd�°AºhOHlF%N � HJL VXj F
_MAaÑ U�nOW F j%W IKF%PQB�]2L¢F8N V BJF%Ho]�{dF%NfBJDOF�hOHlF%N � W F\{2F W Ù Ú ð ø � u V P T Ù Ú LONJF8ROF j F%HJHl]2NJHMFÀàGIKHlB VdW ]2PGt
ÖMIKBJD°hOHJF8N � HlL Vdj F j ]2YgYÕhOPOI j%V BEIK]2POH*Yg]kROF W H%�,%6F8HJF V N j DÐIKP�BEDOF V NlF V ]dc�| ø î[HwFÀàGL»]2HlF%HßY V P T
]dc>BJDOFoIZHlHJhOF8H;BED V B V NlFoF%P j ]2hOPQBEF8NJF8RgIKP V hOHlF%N � W F\{2F W IZY�L W F8YgF8PrB V BEIK]2Ps]dc»_MAaÑ U � U F j BEIK]2P � � ÿ
ROIKH j hGHJHJF8H;BEDOF�LODOI W ]2Hl]2LODOIKF%Hp]dc�| ø î6H V POR`BEDOF�]�{dF%NlDOF V RGH;BEDOF T F8P j ]2hGPrBJF%N8��Ý!DOI W FßBJDOF%HlF V NlF
POF\B×Öf]2NlØrIZPOt V PORxPG]dB n>W F�H T HbBEF%Y¾LONJ]dBJ] j ] W H8~GY V P T W F%HlHJ]2POH j$V P S F W F V NJPOF8R(cmNJ]2Y LONlF8{kIZ]dhOH
Ö�]2NJØ(IKP,hOHJF8N � HlL Vdj F j ]2YgYÕhOPOI j%V BEIK]2P��

ðòñ$ðòñ®ó �³¿��oÄõ¦!±�¿f´¹¸��wµa +£ ¦  +®>¿ß­G­Ü¶>¡a£��C£¥®�µa£p²���¬�­i£¥®��Ü¿���µa¸��3®OÄ

U B V POR V NlR V LOL W I j$V BJIZ]2P Ú��+� IKPQBEF%Nbc Vdj F8HÞHJhOtdt2F%HbB�í � vFîªé�#wë�ì ! ê�� í é\� � P j F V LOL W I j%V BEIK]2POH
IZPGIKBEI V BEF Ú��+� ]2L»F%N V BEIZ]dPOH%~OBJDOF T V NlF V S W F�BE]�NJF8hOHJF S hGã¢F%NJH[IZY�YgF8ROI V BEF W TÐS F j%V hOHlFÕR V B V D V H
S F%F%P j ]dLOIZF8R�BE],H T HlBJF%Y S hiã�F8NJHacm]2NaBJN V POHbcmF%N8��î[F\B×Öf]dNJØ n>W F�H T HlBJF%Y�H%~ V ROROI}BEIK]2P VdWKW T ~>Ö V PQB
BE] j%Vdj DOF
R V B V°V PGR VdWKW ]�Ö S hGã¢F%NlH6BJ]�L»F%NlHJIKHlB W ]dPOt V c�BEF8N4R V B V BJN V POHbcmF%NMD V H4B V ØdF8PªL WZVdj FX�

� POFÞYgF\BEDO]kR�]dc V {2]dIZROIKPOt j ]dLOIZF8H�ÖMDOI W F�L»F%Nlcm]dNJY�IZPOt Ú��+� IKH[BJ] j D V POt2F�BJDOFÞHJF8Y V PrBJI j H
HJF8F%P SQT V LGL W I j$V BJIZ]2POH8� � BEDGF%N�Ö�F WKW � ØrPO]�ÖMP.R V B V L V HlHJIKPOtxHJF8Y V PQBJI j H[cm]2N Ú��+� H T HbBEF%Y�H V NlF
ë � ��#ßé�#wë�ì ! êÍ� í é V PGRgé u ìdëc#fé�#wë�ì ! ê�� í é q 
"s � u ]�{2F4HJF8Y V PrBJI j H V NlF V P VXW ]2t2]dhOHpBJ]aY�]�{kIKPOt�BEDGF
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S hGã¢F%N VdW ]2POt�ÖMIKBJD:BJDOF
R V B V � � P j F`R V B V D V H S F%F%P:BEN V POHlcmF8NJNlF%R�~>BEDGF S hiã�F8NJH V NJFsNJF8Yg]�{dF%R
cmNJ]dY BJDOF V LOL W I j%V BEIK]2Pfõ H V RORONJF8HJH3HlL Vdj FX� U D V NJFoHlF%Y V PQBEI j H;NJF8qrhOIZNlFfBEDOF V LOL W I j$V BJIZ]2PsBE]�HJD V NlF
BEDGF S hiã�F8N[ROhGNJIZPGt Ú���� ]2L»F%N V BEIZ]dPOH SrT PG]dB6Yg]kROIKc T IKPOtÞIKB%� ^ DOIKHMIZH4B T LOI j%VdWZW T IZY�L W F%Y�F%PQBEF8R
SQT NJF8Yg]�{kIZPGt�ÖMNJIKBJF�L¢F8NJY�IZHlHJIZ]dPOHfcmNJ]dY¾L V tdF%HMhOHJF8R:cm]dNfBEN V POHlcmF8N%� u ]�{2F
HJF8Y V PrBJI j H V NJF�PO]XB
hOHlF8cmh W cm]2N n>W F�H T HlBJF%Y�H6BJD V B6NJF8qrhOIZNlF j%Vdj DOIKPOtg]Xc�R V B V HJIKP j F S hGã¢F%NlH[HlDO]2h W RáL»F%NlHJIKHlB6IZPxBEDGF
j$VXj DOFd� U D V NJFaHlF%Y V PQBEI j HoRO]�PG]dB VdWKW ]�Ö§Y�]iROI n>j$V BEIZ]dPg]dc S hGã�F8NJH8~OL¢F8NJY�IKBlBEIZPGt V B S F8HlB4NlF V R �
]2P W T HJD V NJIZPGtO�;A�P V LOL W I j$V BEIZ]dP°BJD V B�hOHJF8HfBEDGF�ROIKNJF j B�{ V NlI V PQBJHf]dc�BJDOFa_MAaÑ UgV H T P j DONJ]2PG]2hOH
IZPQBJF%Nlc VXj F%HgF%HlHJF%PQBJI VdWKW T ] S F T H(HlD V NJFáHJF8Y V PQBJI j H8� %MF%tdIZHlBJF%NlF%R S hGã�F8NJH V NJF:hOHJF8R7BE]�qrhOF8hOF
V H T P j DONJ]2PG]2hOHsR V B V BEN V POHlcmF8N V POR.BEDOF V LOL W I j$V BJIZ]2P:L»] WZW H�]2N�Ö V I}BEHacm]2N j ]2Y�L W F\BEIK]2P S F8cm]2NlF
NJF8hOHJIKPOtaBEDGF S hGã¢F%N%��A7BEDOIKNJR j8WâV HlHJI nOj$V BJIZ]2P�]Xc¢R V B V L V HJHJIKPOt�HJF8Y V PrBJI j H3IZH ü #Jì"å&ë � ��#\� ^ DOIKH
IZH V Px]2LGBJIZY�I*� V BEIZ]dP°ÖMDGF%NJF SQTxS hGã¢F%NlH4hOHJF8R:cm]2NßBEN V POHlcmF8N V NlFa{2] WZV BEI W Fd~rY�F V PGIZPOt
BEDOF�H T HbBEF8Y
RO]kF%HMPO]dBMF8PGcm]2N j FsBEDOF8IZN4IZY�Y�hGB V S I W IKB T ROhONJIKPOtÞBEN V POHlcmF8N%�
AËÖ�F WZW � ØrPO]�ÖMP V POR�ÖMIKROF W T HlhOLOL»]2NlBJF%R j ]dL T V {2]2IKR V P j F�BEF j DGPOIZqrhOF�cm]2N n>W F Ú��+� IKH�BEDGF

�����
� IZPQBEF8Nlc Vdj F(HJhOLGL¢]2NbBEF8R SQT Y�]2HbB°|�î Ú�
 H T HlBJF%Y�H%� ^ DOF ������� H T HlBJF%Y j%VdWZW Y V LOH n>W F
R V B V IKPQBE] Váj ]dPrBJIZt2hG]2hOHsNJF8t2IZ]2På]dc�BEDOF V LOL W I j%V BEIK]2Pfõ H V RORONlF%HJH`HJL VXj Fd�xA[LOL W I j$V BEIZ]dPOHaBED V B
hOHlF ������� BE] j NlF V BJF V HlD V NJF8R(Y V LOLOIKPOt`]Xc V`n>W F j%V P(Y V ØdF j D V POtdF%HfBJD V B V NJF[IZY�YgF8ROI V BJF W T
{kIZHlI S W F°BJ]ª]dBJDOF%NlH%� ^ DOFÐY V IKPæROIKH V Ri{ V PrB V t2F�]dc ������� V NlF�BJD V B`IKB`NJF8qkhGIZNJF8H V:j ]2PQBEIKt2hO]2hGH
NJF8t2IZ]dP�]Xc V RORGNJF%HlH�HlL Vdj F V PGR�BJDOF[IKPOIKBJI VdW Y V LOLOIKPOtsIZH3PO]dBß]2P W T FÀàGL»F%PGHJIK{dF S hiB�Y V T NJF8qrhOIZNlF
j ]dL T IKPOtO�(Ñ>]2N V hOHJF8N � W F8{dF W3n>W F�H T HlBEF8Y j$Vdj DOFgIZP V DGIZt2D�L»F%Nlcm]dNJY V P j F°F8Pr{kIKNJ]2POY�F%PQB%~*BEDGF
]�{2F8NJDOF V Rª]dcpBEDGF ������� H T HlBJF%Y j%VdWZW Y V TxS FaBE]k]�YÕh j D��

%6F8HJF V N j DáD V H S F8F%P j ]2PORGh j BJF%RªIKPxBEDOF V NlF V ]dc*HJD V NlIZPOtÞBJDOF S hGã�F8N j$Vdj DOF V BMhOHlF%N � W F\{2F W
ÖMIKBJDO]2hGB°BJ]i]åY�h j D�ØdF%NlPOF W IZPQ{d] W {dF%Y�F%PQB$� ^ DGIZH°NJF8HJF V N j D§IZP7é�#\ë���� í©# | # í � ëøv � éw��ê�� �"! q ���ts
IZPQBJNJ]kROh j F8HfBEDGF j$Vdj DOF�HlF%t2Y�F%PQB V S HlBEN Vdj BJIZ]2P V POR V BENlhOHlBJF%R j%Vdj DOFsY V P V t2F8N�BE]ÕNJF%RGh j F�BEDGF
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]�{2F8NJDOF V R�]dcGYgF8Yg]2N T Y V LOL»F%R
HJD V NlF%R n>W F Vdj8j F%HlH%�we VXj DOFfHlF%t2Y�F%PQBEH j ]2PGHJIZHbB�]Xc V ROF%H j NJIKLGBE]dN
NJF8t2IZ]dP V POR V P V NJN V T ]dc»H W ]dBEH8�;Ñ�I W F�R V B V S W ] j ØrH V NlF4HlBJ]2NJF8RgIKPÞROF%H j NJIKLGBE]dN3NJF%tdIZ]2POH V POR°Y V T
S F Vdj8j F8HJHJF8R,N V LOIKR W T BE]ÕRGF8BEF8NJY�IZPOFMÖMDOI j D(R V B V S W ] j ØrH V NJF6LONJF8HJF8PrBoIZPgBJDOF j%Vdj DOFX�3A j$VXj DOF
HJF8t2Y�F%PQB�Y V P V t2F%N¥IZP V HJF%L V N V BJF�LGNJ]dBJF j BJIZ]2P
RO]2Y V IKP
IKH¥NJF%HlL¢]dPOHJI S W F3cm]2N¥Y V LOLOIKPOtMHJF%tdYgF8PrBJH
cmNJ]dY�IKBEH j%Vdj DOFÐIKPQBE],BEDOF V RORONlF%HlHÕHJL Vdj F8H�]dc V LOL W I j$V BJIZ]2PGHaÖMDOF%PæPOF%F8ROF%R�� Ú P V ROROI}BEIZ]dP�BJ]
BEDGIZH%~rI}B�Y V IKPrB V IZPGH3Y V LGLOIZPOtdHwcmNl]2YÃBEDGF�H T HbBEF%Y S hGã¢F%N j$VXj DOF[BJ]ÕIKBJHw]�ÖMP V RORONlF%HJH�HJL VXj F[cm]dN
VdWKW S W ] j ØrH Vdj%j F%HlHJF%R SrT I}BEH j8W IZF8PQBEH%�
Ý!DOF%PGF8{2F8N V P V LOL W I j$V BEIZ]dPªNJF8qrhOIZNlF%H n>W F�R V B V ~�IKB n NJHbB j DOF j ØrHsBEDOF j$Vdj DOF°HlF%t2Y�F%PQBsROF �

H j NJIKLGBE]2N�HJF j BJIZ]2P�� Ú c�BEDOFáR V B V IZH�LONJF8HJF8PrB%~4IKBgY V TÜS F VXj%j F8HJHlF%R§IZY�Y�F%ROI V BEF W T cmNl]2Y�BEDGF
j ]dNJNJF8HJL»]2POROIKPOtsH W ]dB$� Ú c�PO]XB$~ V YgIKHJH;] j%j hONJH V POR°BEDGF V LOL W I j$V BEIZ]dP�IZPQBEF8Nlc Vdj F%H3ÖMIKBJDÞBEDOF j$VXj DOF
Y V P V t2F8N%� ^ Ö�]åB T L»F%H�]dcaY�IZHlHJF8H V NJF,L»]2HJHlI S W F � BEDGF V LOL W I j$V BJIZ]2P�YgIKHJHJF8H V PORÜBEDOF j$VXj DOF
Y V P V t2F8N n POROH�BEDGF S W ] j Ø�IZP�IKBEH j$VXj DOFx]2N`BJDOF V LOL W I j$V BJIZ]2PåY�IZHJHlF%H V POR³BEDGFÐY V P V t2F8NÕIKP
BEhGNJP�Y�IZHlHJF8H%� Ú PæBJDOFgcm]2NlYgF8N j$V HlFd~�BJDOF j%Vdj DOF(Y V P V t2F%NsY V LOHsBEDOF S W ] j Ø�cmNJ]dY�IKBEH j$VXj DOF
BE] V cmNJF8F j$Vdj DGF�HJF8t2YgF8PQB�H W ]dB j DO]dHJF%P SQT BEDOF V LOL W I j$V BJIZ]2P�� Ú P�BJDOF WZV BJBJF%N j$V HlFd~�BJDOF S W ] j Ø
Y�hOHbB n NlHlB S F[Y V LGL¢F8RgcmNJ]dY BJDOF S hGã�F8N j%Vdj DOF�BJ]`BEDGF�Y V P V t2F8N}õ H j%Vdj DOF V PGRgBEDGF%PxIZPQBJ]`BEDGF
V LOL W I j%V BEIK]2Pfõ HfcmNJF8FsH W ]XB$�
^ DOIZH�IZPGcmN V HlBJNJh j BEhONlFÕIZH S V HlF%R.]2P�BJDOFÕLONlF%Y�IZHlF`BED V B�BJDOF j$VXj DOF%R j$V HJF�IKH j ]dYgY�]2P V POR

F\àiL»F%POHlIK{dFgY�IZHlHJF%H�BJD V BsNJF8qrhOIZNlF�IKPQBEF%N Vdj BJIZ]2P�ÖMI}BED.BEDGF S hGã�F8N j$Vdj DOF V NlF°N V NlFd� ^ DOF j$VXj DOF
Y V P V t2F8NfcmF8B j DOF%H V PGR(ÖMNJIKBJF%H4R V B V ]2P W T ÖMDGF%P:NJF%qrhOF8HlBJF%R SQT V LOL W I j$V BEIZ]dPOH%~rÖMDOI j D,L»]2HJF8H V
j ]dPOHJIKHlBEF8P j T LONJ] S W F8Y�PG]dB4]2P W T�S F\B×ÖfF8F%P V LOL W I j%V BEIK]2POHßhOHJIKPOtÕBEDGF j$Vdj DGF�Y V P V t2F%N S hGB VdW Hl]
ÖMIKBJD,]dBEDOF8N V LOL W I j$V BEIZ]dPOHfhOHlIZPOt°BEDGF S hGã�F8N j$Vdj DOFX�
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A HJIZtdPOI n>j%V PQB V Y�]2hOPQB,]dc�NlF%HlF V N j D�D V H S F%F8P�ROF\{2]dBJF%R BJ]�F W IKYgIKP V BEIKPOtåR V B VÜj ]dLOIZF8H
ÖMIKBJDOIZP³BJDOFxØdF8NJPOF W � z ]�ÖfF\{2F%N8~oY V P T n>W F(H T HlBJF%Y�HgHbBEI WZW L¢F8Nlcm]2NlY j ]dLOIZF8H Vdj Nl]2HJHÞBEDGFxØdF%N �
POF W�� hOHlF%N S ]2hOPGR V N T IZPQBJ] V LOL W I j%V BEIK]2P S hGã¢F%NJH8� ^ DOF%NlF V NJF
B×Öf]xNlF V Hl]2POH�cm]dN[BEDGIZH �6V LGL W I j$V �
BEIK]2POH3RO]sPO]XB3NJF8qkhGF%HlB�R V B VsVdW IKt2POF%R VXW ]2POt�L V t2F S ]2hOPOR V NJIKF%H V POR V LGL W I j$V BJIZ]2POH*F\àiL»F j B j ]dL T
HJF8Y V PrBJI j H
cmNl]2Y Ú��+� IZPQBJF%Nlc VXj F�IZY�L W F8YgF8PrB V BEIK]2POH8�þ%MF%HlF V N j D�D V H
HJDO]�ÖMP³BJD V B j ]2Y S IZPOF8R
j ]dL T V {2]dIZR V P j F6IZP S ]dBJDgBJDOF[PGF8B×Ö�]2NJØ V POR n>W F Ú��+� LONl]dBE] j ] W HbB Vdj Ø°NlF%HJh W BEHßIZP S F8BJBJF%Nß]�{2F%N �
VdWKW L¢F8Nlcm]2NlY V P j Fd� u ]dNJF%]�{dF%N%~¢BEF j DGPOIZqrhOF8HaY�hOHbB S F j DO]dHJF%P j%V NJF\cmh WZW T HJ]�BED V B6BEDGF T RO]ÐPO]XB
j ]dP��>I j B3]2N*LONJ]�{kIZROFfIZP j ]2NJNlF j B S F8D V {iIK]2N%� ^ DOIZH�HJF j BEIK]2PÞROIZH j hOHlHJF8HwB×Ö�]sHJF8L V N V BEFfcmN V YgF\Öf]dNJØrH
BED V B VdWZW ]�Ö j%Vdj DOIZPGtá]dc n>W F�R V B V ÖMIKBJDO]2hGB
R V B Vxj ]2LGIZF%HsIKP�BJDOF n>W F V PGRæPOF\B×Öf]dNJØ.LONl]dBE] j ] W
HlB Vdj Ø��

����üp���G�$�i� - �F698�� û ���á�r�>�¥�r�>=a�G��ýX�p� û �

g F8POIZFÐIZH V P Ú��+� cmN V Y�F8Ö�]2NJØåROF8{dF W ]2L¢F8R V B�e u | q 
ts �.Ý�]2NlØæ]dP g F8POIZF(HlDO]�ÖMH�BED V B
n>W F�Y V LOLOIZPGt j$V P S F j ]2Y S IZPOF8R�ÖMI}BEDÇ#wë ~	� ìdê¢# | í � vFî V POR u #Jì | #\ë�vGìdê×í u � !	ï BE],F W IZY�IZP V BEF
VdWKW�j ]2LOIKF%H V POR LONJF8HJF8Nl{2F�HlB V POR V NlR Ú��+� IKPrBJF%Nbc Vdj F8H%� ^ DOF8HJF�BJF j DOPGIZqrhOF%HáNJF8qkhGIZNJFåØdF8NJPOF W
HJhGLOL¢]dNlB V PORÜY�]iROI n>j$V BEIZ]dP³]dc6BEDOFxÙ u H T HbBEF%Y V POR�PGF8B×Ö�]2NJØrIZPGt WZV T F%N8��A�HÞÖMIKBJD ]XBEDOF8N
j ]dL T V {d]2IZR V P j FÞBEF j DOPOIKqkhGF%HsBED V BshGHJF°BEDOFÞÙ u H T HbBEF%Y:~¥LONJF8HJF8Nl{kIZPOt:BEDOF°HbB V POR V NJRå|�î Ú�

NJF V R � ÖMNlIKBJF�IZPQBEF8Nlc Vdj F
NlF%qrhOIKNJF%HMHl]2YgF�BJNJI j ØrH8�
v3Y�h WâV BEF%R j ]2L T IZHßhOHlF%RÐBJ]ÕLONl]�{kIKROF[Ö�F V Ø°Y�]�{2F�HlF%Y V PQBEI j Hwcm]2N�PGF8B×Ö�]2NJØ�R V B V BJN V POHbcmF%N8�

Ý!DOF8P�R V B V IZHÞL V HlHJF8R�BE]�BEDGF:PGF8B×Ö�]2NJØ�IKPrBJF%Nbc Vdj FX~�BEDGF:IKROF VXW HJI}BEh V BJIZ]2P�IKH�cm]2N S hGã¢F%NlH°BJ]
NJF8Y V IZPÕhGPOYg]kROI n F%R�hGPrBJI W BEN V POHlcmF8N;IZH j ]2Y�L W F8BEFX��A[P V LOL W I j$V BEIZ]dP�~�DO]�ÖfF\{2F%N8~ j%V POPO]XB VdW Ö V T H
S FÐBENlhOHlBJF%RÜBE] W F V {2F S hiã�F8NJHÞhOPQBE]dh j DOF%R��³A j ]dYgY�]2P³Y�F8BJDO]iRæcm]2N�ROF VdW IKPOtªÖMIKBJD³BEDOIKHÕIKH
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BE]áNJF8Yg]�{2F�ÖMNJI}BEFÐL»F%NlYgIKHJHlIZ]2POH�cmNl]2Y V LOL W I j%V BEIK]2P S hGã¢F%NJH`ÖMDOI W F°BJDOF T V NlF S F%IKPOtªhOHlF%R�cm]dN
BEN V POHbcmF%N%~wÖMDOI j D�NlF%qrhOIZNlF%H°ØdF8NJPOF W IZPQ{2] W {2F8YgF8PrB%� ^ DOF T V NJFxLONl]2Y�]dBEF8RÜBJ]�H T HlBJF%Y S hGã¢F%NlH
V POR�ef]2L T � P:Ý�NlIKBEFgÒ�e � Ý Ô IKH[L»F%Nbcm]2NJY�F%R:IKc*BEDOF S hGã¢F%NlH V NlF
BJ]2h j DOF8R�� ��F8NJ] � j ]2L T î[Ñ U
hOHlF%Hse � Ý BE] V {2]dIZR j ]2LOIKF%H[cmNl]2Y V LOL W I j%V BEIK]2PxBE]gH T HlBJF%Y S hGã�F8NJH Vdj Nl]2HJH�BJDOFÕhGHJF%N � ØdF8NJPOF W
S ]2hOPOR V N T � e � Ý IKH V P F\àiL»F%POHlIK{dF³]2L»F%N V BEIZ]dP!BJD V B j$V P S F�]2LiBEIZY�I*�8F%R§BEDGNJ]2hOtdD�L V tdF
HlÖ V LOLGIZPOtO� g F8POIZF VdW IZt2PGH+H T HlBJF%Y S hGã¢F%NJHpBE] V LOL W I j%V BEIK]2P S hGã¢F%NlH*ÖMDOF8NJF8{dF%N;L»]2HlHJI S W FwIZPOHbBEF V R
]dc j ]2L T IZPOtO� Ú B VdW HJ]áIZY�L W F8YgF8PrBJH V Yg]dNJF�F8Û j IKF%PQB ^ N V POHlIZF8PrB°ef]2L T ]2PæÝ�NlIKBEFªÒ ^ e � Ý Ô
BED V BMhOHJF8H[NlF8cmF8NJF%P j F j ]2hOPQBEH4BJ] V {2]dIZR j ]2LGIZF%H8�
^ DOF n>W F�H T HbBEF8Y"Y V T hGHJFaY�F%Y�]2N T Y V LOLGIZPOtsBE]�IKPQBEF%N Vdj BßÖMIKBJD V PGF8B×Ö�]2NJØrIZPGtÞIZPQBEF8Nlc Vdj F

BED V BÞIZY�L W F%Y�F%PQBEH`F%Y�h WZV BEF8R j ]dL T V POR�LONl]�{iIKROF Ú��+� ÖMIKBJDO]2hGBÕR V B V�j ]2LOIKF%H%� ^ ].BEN V POHlcmF8N
R V B V ROIZNlF j B W T cmNJ]2YõYgF8Yg]2N T Y V LOL»F%R n>W FÞNJF8t2IZ]2PGH%~ V HlHJhOY�IZPOt,Y�]�{2FÞHJF8Y V PrBJI j H%~+BEDOF°H T H �
BEF8Y�HlIZY�L W T RGF � VXWZW ] j$V BEF%H V POR�hOPOY V LOHÕL V t2F%H V c�BEF8N`BEN V POHbcmF%N%� Ú c4BJDOF%NlF V NlFÐ]2hGBJHlB V POROIKPOt
NJF\cmF%NlF%P j F%HfBJ] V L V t2FX~ j ]2L T IKPOt V POR(HlÖ V LOLGIZPOt`IZHßL¢F8Nlcm]2NlYgF8R V HßPOF8F%ROF8R�� Ú P(]2NJRGF%NwBE]
IZPOLOhiB
R V B V IKPrBJ]áY V LOL»F%R n>W F�NJF8t2IZ]dPOH%~pDOF V ROF%N`L V B j DGIZPOtáIZH
NJF%qrhOIKNJF8R S F j$V hOHJF(PGF8B×Ö�]2NJØåR V B V IKH
LONlF j F8ROF%R SQT V DOF V ROF%NaBJD V B�BEDGF V LOL W I j$V BEIZ]dP�Y V LOLOIZPGt n>W F8H�RO]kF%H�PO]dB�Ö V PQB�BE],HlF%Fd� ^ DOF
POF\B×Öf]2NlØ WZV T F%NgIZPOLGhGBEH�R V B V�V BgIKBJHgLONlF8cmF8NJNJF8R VdW IZt2POY�F%PQB V POR�IZH�NJF8qkhGIZNJF8R�BE]æL¢F8F%Ø V B V
DOF V ROF%NßBE]`ROF8BJF%NJY�IZPGF6ÖMDOF8NJF nOW FMR V B V S F%t2IKPOH%�3A6c�BEF%NßL V B j DOIZPGt`BEDGF n NlHlBfcmF\Ö SQT BEF%Hf]dc+R V B V
V B4BJDOFsDOF V RGF%N W ] j$V BJIZ]2P�~rBEDGF nOW F�IZH4Y V LOL»F%RxÖMDOF8NJFsBEDOF V LGL W I j$V BJIZ]2P(FÀàiL¢F j BEH6BE]°HJF8F`I}B$�

ú @"!ß�����

Ú�� ø I}BEF<q ÿ �ts IZH[ROF%HlIZt2POF8R.BE](hOPGIKc T HJD V NlIZPOt V Yg]dPOtÐBEDGF�ROIKã¢F%NlF%PQBs|[î Ú�
 Ú��+� H T HbBEF%Y�H
V POR V {2]2IKR VdWKW3j ]2LOIKF%H VdW ]dPOt:BJDOF j ]2Y�Yg]dPæR V B V L V BED�� Ú�� ø I}BEF�LONJ]�{kIZRGF%H
IZY�LONJ]�{2F8R�L»F%N �
cm]2NlY V P j F V B[BJDOF j ]dHlBa]Xc V POF8Ö A�ð Ú ~¢ROF%L V NlBJIZPOt�cmNJ]2Y BEDGF�HlB V POR V NlR.ð �sUiÚ�
 NJF V R � ÖMNlIKBJF
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Ú��+� IKPQBEF%Nbc Vdj FX�E� Vdj ØQÖ V NlROH j ]2Y�L V BEI S I W IKB T IZHsLONl]�{iIKROF%R�~ S hiB V B
BJDOF j ]2HbB`]XcoR V B V:j ]2LOIKF%H%�
^ DOIKH V LGLONJ] VXj D�BJ]`F W IZY�IZP V BEIKPOt j ]dLOIZF8HßIKHwPO]dBßhOP j ]2YgY�]2P V POR�D V H S F8F%P V RO]2LGBJF%R SrT ]XBEDOF8N
H T HbBEF%Y�H6LONJ]�{kIZROIKPOt°DOIZtdDxL¢F8Nlcm]2NlY V P j FsIZP j8W hORGIZPOtÞ_MAaÑ U �
A�LOL W I j%V BEIK]2POHghOHJIKPOt Ú�� ø IKBJF�RO]ÜPO]dB(D V {2F j ]2PQBJNJ] W ]�{dF%NxBEDOF W ] j%V BEIK]2P7]2N WâV T ]2hiBx]dc

R V B V ~�PO]2N6RO]gBJDOF T ROF n POF`IKBEH VdW IZt2PGYgF8PrB%�o_ V B V IKHMHlBE]dNJF%RªIZP:IZY�Y�hGB V S W F S hGã�F8NJH6BED V B V NlF
L V tdF � VXW IZtdPOF%R V POR VdW Ö V T H V Y�h W BJIZL W F`]Xc3BEDOFÞL V t2FÞHJI��%Fd� � NJROF8NJF8RåHlF%qrhOF8P j F8H`]dcßR V B VxV NlF
NJF8LONJF8HJF8PrBJF%R SQT è ~�# #\ë[ì ï�ï ëc# ï ìdê¢# é\~2ÖMDOI j D V NJFMROIZNlF j BEF%R Vdj T j8W I j t2N V LGDOH6Ò�_MA g H Ô ]dc S hGã�F8NJH8�
Ý!DOI W FÞBEDOF8IZN j ]2NlNJF8HJL»]2POROIKPOt S hiã�F8NJH V NJF�IZY�Y�hGB V S W FX~ S hGã�F8N V t2t2NJF8t V BJF%H V NJF�PO]dB$�(Ý!DGF%P
Y�]iROI n>j$V BEIZ]dPOH V NJFaY V ROF6BE]�R V B V ~kPOF\Ö S hiã�F8NJH V NlF VdWKW ] j$V BJF%R°BE]�HbBE]2NlF�BEDOF�Yg]kROI n F%RÐR V B V �
^ DOF S hGã¢F%N V t2t2NlF%t V BJF%H V NlF[hOL»R V BJF%R�BE]
L¢]2IKPQBßBJ]`PGF8Ö!R V B V ÖMDGF%NJF j D V POtdF%HfD V {dF�] j%j hONJNlF%R
V POR,] W R,R V B V ÖMDOF8NJF�BEDGF T D V {dF`PO]XB$~GBJDOF%NlF SQT V {2]2IKROIZPOt j ]2LOIKF%H%�wA[t2t2NJF8t V BJF%H4L»F%NJHlIZHbB6ÖMDGI W F
NJF\cmF%NlF%P j F%H3BE]aBJDOF%YþHlBEI WZW F\àiIZHbB$�;ef]2P j hGNJNJF8PQB�R V B V HlD V NJIKPOtaIKH;HJhOLGL¢]2NbBEF8R SQT Y V ØrIKPOt S hGã¢F%NlH
{2] WâV BJI W F V POR:L V HlHJIZPGt�BJDOF%Y SQT NlF8cmF8NJF%P j F S F8B×Ö�F%F8PªROI}ã�F8NJF8PrB6LONl]dBEF j BJIZ]2P,RO]2Y V IKPOH%�
Ú�� ø IKBJFxLONJ]�{kIZRGF%H V hOHJF8N � W F8{dF W4W I S N V N T ÖMIKBJD�LONJIKYgI}BEIK{dF%H%$
&(' )+* �(, ~�$�&(' -.)�/102*O~ V POR

$�&(' ������� ~ V Y�]2POts]dBEDGF%NJH8�;A�LGL W I j$V BJIZ]2POH�POF8{dF%NßYg]kROIKc T V t2tdNJF%t V BEF8HßRGIZNJF j B W T eQIZPOHbBEF V R�BJDOF T
hOHlF6BJDOFMhOHJF8N � W F8{dF W�Ú�� ø IKBJF W I S N V N T �.��F%NJPGF W HJhOLGL¢]2NbBßIZH3NJF8qrhOIZNlF%R°cm]2N3HJF j hONlIKB T V POR°c V IKNJPOF8HJH%�
^ DOF Ú�� ø I}BEF n>W F j%Vdj DOF j ]2POHJIKHlBJH�]dc�Y V LGLOIZPOtdHMcmNl]2Y � §« �£���  £�¥	¥��t¦�§�§�¨c¤�¦«ªF¬� ®­b¯CL V IZNlHMBJ]
�439��¤5¦ 5
363 §�¦} �¨c¤�¦«ªF¬� ®­d¯³L V IKNJH8��|6P W IKØdF3BEDOFßHlB V POR V NJR S hGã¢F%N j$Vdj DOFX~ n>W FßR V B V IZH¥PO]dBpHbBE]2NlF%R
IZP j ]dPrBJIZt2hG]2hOH S W ] j ØkH8�6e Vdj DOF�IKPOHJF8NlB V POR W ]k]2ØrhOLª]2L»F%N V BEIK]2POH V NlF`IKPr{d]2ØdF8R SQT $�&(' -.)�/708*
V POR9$�&(' )+* �(, V PGR�NJF8qkhGIZNJFfH T HlBJF%Y j%VdWZW HpBJ] V ØdF8NJPOF W Y�]iROh W FwBED V B�Y V POIZLOh WâV BJF%H¥BEDOF j%Vdj DOFX�
A j$Vdj DGF W ]i]dØkhGL:]dL¢F8N V BJIZ]2PxNlF8BEhGNJPOH V HJF%qrhOF8P j FÕ]dc��Ç¤:5�;w£+ ¢��5�ª,¨©¤5¦«ª9¬� ®­1¯ L V IZNlH%�
Ú�� ø I}BEF(IKHÕIZY�L W F%Y�F%PQBEF8R³hOHJIKPOt>ç8è ~ çEé
R V B V HbBENlh j BJhONJF8H°BJD V BÞLGNJ]�{kIZROFÐÖ�F V Ø�Y�]�{dFxHJF �

Y V PQBEI j H3cm]2NwPOF8B×Ö�]2NJØ Ú��+� q ���"s � U F8{2F8N VdW ROI}Û j h W BJIZF8H V NJFMF%P j ]2hOPQBEF8NJF8R(ÖMDOF%P(IKYgL W F%Y�F%PQBJIZPOt
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BEDGF Ú�� ø IKBEF°A�ð Ú cm]dN V |[î Ú�
 H T HlBJF%Y:�ª_ V B Váj ]2L T IKPOtªIKH`PGF%F%RGF%R³BE]ªHJhOLOL»]2NbB Ú�� ø IKBJF�õ H
{2F8NJHlIZ]2P�]Xc ������� ~2BEDGFfØdF8NJPOF W Y�hGHlB S FfY�]kROI n F8R
BJ]ahOHlF�c S hGcmHpcm]2N�PGF8B×Ö�]2NJØ Ú��+�7V PORÕHJF%L V N V BJF
HJhGLOL¢]dNlBßY�hOHbB S FMLONJ]�{kIZRGF%R°cm]2N3F Vdj D n>W F4H T HlBEF8Yá� U hOLOL»]2NlBJIZPOt S hGã¢F%N V tdt2NJF8t V BEF8H3IZP�|�î Ú�

n>W F�H T HlBJF%Y�H`IKHaROI}Û j h W B S F j$V hOHlF n>W F�R V B V IZH�L V t2F VdW IZt2PGF%R�~¢L V t2FÞHlI*�%F8R V POR�Yg]kROI n F%R.IKP
L WZVdj FX� Ú P V ROROIKBJIZ]2P�~�BEDOF n>W FÞH T HlBJF%Y�IKH�HlBENl]2POt W T BJIZF%R�BJ]xBEDOFÞÙ u H T HbBEF%Y:�°A�LOL W I j%V BEIK]2POH
BED V BÕhGHJF Ú�� ø IKBJFgY�hGHlB�hGHJF V HJL»F j I VdW LONJ]dt2N V Y�Y�IZPOt,Y�]iROF W IKcfBJDOF T POF8F%R³BE]áØdF8F%L�R V B V
NJF V RxIZPÐIZPQBEF8NJY�F%ROI V BEF6R V B V HlBJNJh j BEhONlF%H V POR V {d]2IZR j ]2LOIZF8H%� Ú cpR V B V�Vdj8j F%HlH4IZH j ]2Y�L W FÀàgHJh j D
V H[N V PORG]2Y VXj%j F8HJH�BJ] WâV NJt2F
Y V BENJI j F8H%~�BEDOF V LOL W I j$V BJIZ]2P,Y V TáS F S F8BlBEF%N[]dãæhOHJIKPOt V PO]XBEDOF8N
VdW BEF%NlP V BJIK{2F�Hlh j D V H ������� �

�<�©Õ �5�����?�����Õ�6� �"1�< < �.&.#$�M�`';#%1�&

^ DOF�Ù Ú IZPGROhOHlBJN T HlB V POR V NlR j$V Y�F�IZPQBJ](F\àiIZHbBEF8P j F V c�BJF%NaY�h j D.NJF%HlF V N j DæIKP�{kIZNlBJh VdW IZP �
BEF8Nlc Vdj F%H6cm]2N[hGHJF%N � HlL Vdj FÕPOF8B×Ö�]2NJØ j ]dYgY�hGPOI j%V BEIK]2P���Ù Ú ROF VdW HMÖMIKBJDá{ V NJIK]2hOH6]�{2F%NlDOF V ROHaF%P �
j ]dhOPQBEF%NlF%R�IZPªYgF8HJH V t2F�L V HlHJIKPOtÐÖMIKBJD V {kIZNbBEh VdW IZPQBJF%Nlc VXj FÕBJ]ÐBEDOFÕPOF8B×Ö�]2NJØ V R V LiBEF%N8~ V H T P �
j DONl]2PO]2hOH4R V B V BJN V POHbcmF%N V PGR�%[_ u A�hOHJIKPOt�{kIZNlBJh VdW¢V RORONlF%HlHJF%H8�f_MAaÑ U F%P V S W F%HoBJDOFahOHlF�]dc
BEDGF%HJF�cmF V BJhONJF8HÕIKP n>W F�H T HlBEF8YgH SrT FÀàGL»]2HlIZPOt:BEDOF8Y BJ] V LGL W I j$V BJIZ]2POHaÖMDGI W F°LONl]�{iIKROIZPGtáBEDGF
POF j F%HlH V N T nOW F�H T HlBJF%Y V S HbBEN VXj BEIK]2POH8� Ú P�]2NlROF%NsBE]:LONJ]�{kIZRGF V hOHJF\cmh W�j%Vdj DOIKPOt j ]2YgL»]2POF8PQB
cm]2N`_6A�Ñ U ~ j$Vdj DGF$_MAaÑ U Y�hGHlB�F8IKBJDOF%N`F\àiL¢]dHJFÐBJDOF(H V YgF�ROF8B V I W H
BJ] V LOL W I j%V BEIK]2POHs]2N
DOIZRGF
BEDGF%Y SQT LONl]�{iIKROIZPGt V HbB V PGR V NJRÐIZPQBEF8Nlc Vdj F[ÖMIKBJDO]2hGB�ROF8t2N V RGIZPOt`L¢F8Nlcm]2NlY V P j Fd� ^ DOIZH�HJF j BEIK]2P
LONlF%HJF8PQBEHsHJ]2Y�FÕ]Xc3BEDOF�IKHJHlhOF%Ha]XcwhOHJF8N � HlL Vdj F j ]2Y�Y�hOPOI j$V BJIZ]2P��[A W BEDG]2hOt2D�Y V IKP W T hGHJF%R�cm]dN
Y�F%HJH V t2FsL V HlHJIKPOt°H T HlBJF%Y�H%~»| ø î[H V PGR:BJDOF�IZY�L W F8YgF8PQB V BJIZ]2P(]Xc*BJDOIZPxLONl]dBE] j ] W H4]�{2F8NMBJDOF%Y
LONl]�{kIKROFsIZPOHlIZt2DQBEHocm]dN j$V NlF8cmh W ROF8HJIKt2Pá]Xc V hOHlF%N � W F\{2F W+n>W F�H T HlBJF%Y:�
|[HlF%NMHJL VXj F j ]dYgY�hGPOI j%V BEIK]2PÐIKHoYg]XBEIK{ V BJF%R SQT NJF j F%PQB6IZY�LONJ]�{dF%Y�F%PQBEH4IKP(POF8B×Ö�]2NlØÐBEF j D �
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PO] W ]2t T �!î[F8B×Ö�]2NlØkH V NJF:F8{d] W {kIZPGt�IZPQBJ]æc V HbB$~oHbÖMIKB j D � S V HlF%R§IKPrBJF%N j ]2POPGF j B V POR�IZPQBEF WZW IKt2F%PQB
POF\B×Öf]2NlØ S ] V NJROH�ÖMIKBJD�_ u A j%V L V S I W I}BEIKF%H V PORæBJDOF V S I W IKB T BE]:RO]:POF8B×Ö�]2NJØ�LONl]dBE] j ] W LONJ] �
j F8HJHlIZPOt
LONJF\{kIZ]2hOH W T L»F%Nbcm]2NJY�F%R SQT BEDGF�eoðw|
� z V NJRiÖ V NlF V POR°ÖMIZNJF WZV BEF8P j IKF%H V NlF6FÀàkBENJF8YgF W T
W ]�Ös~GÖMDGI W F�Hl]dc�B×Ö V NJFs]�{2F8NJDOF V ROH V NJFs]2NlROF%NlH6]Xc�Y V t2POI}BEhORGF WâV Nlt2F%N V POR j$V P:LONlF8{2F8PQB V P V L �
L W I j$V BEIZ]dP`cmNJ]dYþHlF%F%IKPOtaÖMIZNlFoHJL»F%F8RgR V B V BJN V PGHlcmF%N3N V BEF8Hãq ï �"s �;A7NJF j F8PrBßHbBEhOR T ]2PÞhOHlF%N � HJL VXj F
j ]dYgY�hGPOI j%V BEIK]2P(LONl]dBE] j ] W H4F8{ VdW h V BEF8R,]2P V u T NlIZPOF\B`Ò � � ��
 g ��LOH Ôoj%W hOHlBJF%NÔq �"s HJDG]�ÖMH V°WâV �
BEF8P j T ]dc 
`�6� �=<�Hocm]2NoHlY VdWKW Y�F%HlH V t2F8H%� z IKt2DOF%HbB S V PORiÖMIZRGBJDOH V NJF Vdj DGIZF8{dF%R:hOHJIKPOtS%[_ u A
V POR:BENlhOFP�%F%Nl] j ]2L T cm]2N S ]dBJDáHlF%POR V PORªNlF j F%IK{dF`]dL¢F8N V BJIZ]2POH8� ^ DGFÕY�]2HlB j ]2YgY�]2P,HJ]dhON j F%H
]dc+]�{dF%NJDGF V R(IKPgBJN V ROI}BEIK]2P VdWij ]2Y�Y�hOPOI j$V BJIZ]2P°Hl]dc�B×Ö V NJF V NJFMcm]2hOPOR�BE] S FMBEN V LOHfIKPrBJ]
BJDOF6ØdF%N �
POF W cm]dN4HJF j hONJI}B T LOhONJL»]2HlF%H%~ S hGã¢F%NMY V P V tdF%Y�F%PQB V POR VdW IKt2POY�F%PQB$~iY�h W BJIZL W FaR V B V�j ]2LOIKF%HM]dc
Y�F%HJH V t2F8H V PGR:H T P j DONJ]dPO]2hOH[YgF8HJH V t2IZPOtG�
^ DOF j D VdWKW F8POt2Fß]dc�hOHJF8N � HJL Vdj F j ]2Y�Y�hOPGI j$V BEIZ]dP`IKH*BE]�LONJ]�{kIZROFfHJhGÛ j IKF%PQB V Y�]2hOPQB�]dc>cmhOP j �

BEIK]2P VdW IKB T cm]2N6BJDOF V LOL W I j$V BEIZ]dP,ÖMI}BEDO]dhGB�IKP j hGNJNJIKPOt V P T ]Xc;BEDOF8HJF`]�{dF%NlDOF V RGH%� � POF
F\à V Y�L W F
IZHwBEDGF�IZY�LONl]�{dF%Y�F%PQB�]dc¥Ñ V HlB u F8HJH V t2F%H�q ï �"s ]�{2F8NfA j BEI}{2F u F%HJH V t2F8H�q 
2��s �3A j BJIK{2F u F%HlH V tdF%H
V NlF S V HlF%R�]dPªBEDOF`IZROF V ]dc3BJN V PGHJY�IKBJBJIZPOtÞBJDOF V RGRONJF8HJHa]dc V hOHJF8N � W F8{dF W YgF8HJH V t2FÕD V POR W F8N V B
BEDGF:DGF V R�]dc V Y�F%HJH V t2FX��Ñ V HbB u F%HlH V t2F8H V NlF S V HJF8R�]2P HJIKYgI WâV N`D V POR W F%NlH%~ S hGBgLONJ]�{kIZRGF
NJF W I V S W FX~�IZP � ]2NJROF8N�ROF W I}{2F%N T V POR.ROF j ]2hOL W IZPOtg]dcwBEDOFÕLONJ] j F8HJHJ]dN V POR.POF\B×Öf]dNJØ�� Ú cßBJDOF j ]2Y �
Y�hOPGI j$V BEIZ]dP WZV T F%NßRO]kF%HßPO]dB�LONJ]�{kIZRGF[F8PO]2hOt2D�cmhOP j BEIZ]dP VdW I}B T ~ V LGL W I j$V BJIZ]2POH;ÖMI WZW PGF%F%RgBE] V ROR
ÖMD V B°IKHÞYgIKHJHlIZPOt.L»]2HJHlI S W T V B V DGIZt2DOF8N j ]dHlB$~ßNJF8IZPQBENl]iRGh j IKPOt.BEDOFx]�{2F8NJDOF V ROH�NJF8Yg]�{2F8R BJ]
Y V ØdF j ]2Y�Y�hOPGI j$V BEIZ]dP:F\Û j IZF8PQB�IZP,BEDOF n NJHbBaL WZVdj FX� Ú P�]2NlROF%N6cm]2N V LOL W I j$V BEIZ]dPOH W IZØXF
_6A�Ñ U
BE]
LONl]�{kIKROFMR V B V BEN V POHbcmF%N j%W ]dHJF4BE]sÖMIZNlF6N V BEF8HßBJDOF T YÕhOHlB V RO]dLGB�BJDOFMH V Y�FMLON VXj BEI j F8H V HwBEDGF
j ]dYgY�hGPOI j%V BEIK]2P WâV T F%NJH S F%POF V BED,BEDOF8Yá�wA[PáFÀà V YgL W F�]dcpBEDOIKH6IKH4HJDO]�ÖMP SrT BEDOF
IZY�L W F8YgF8P �
B V BEIZ]dPÐ]dc U hOP�%6ðße!]dP U z % Ú u ð q �ts � � {2F8NJDOF V ROHM]dc+BEDGFa]2NJIKt2IZP VdW¢U hOP�%6ð�e§LONl]dBE] j ] W¢V NlF
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LONl]2t2NJF8HJHlIK{2F W T NJF%Y�]�{2F8R SQT F W IKYgIKP V BJIZPOt j ]dPrBJF\àkBwHlÖMI}B j DOF8H3ÖMIKBED`BEDOF4hOHlF4]dc>{kIZNbBEh VdW YgF8Yg]dN T
Y V LOL»F%R j ]2Y�Y�hOPGI j$V BEIZ]dP�~iNlF%ROh j IZPGt�R V B VÞj ]dLOIZF8H4IZP(BEDGFÔ%6ðße!LGNJ]dBJ] j ] W HlB Vdj ØÐcmNl]2Y¾HlI}à(BJ]
B×Ö�] V POR n P VdWKW T j hOHlBJ]2YgI��%IKPOt°%6ðße�BE] U z % Ú u ð*� ^ DOF[NJF%Hlh W BfIZH V NlF%ROh j BEIK]2PÐIKPgNl]2hOPORÐBJNJIKL
Prh WZW %[ðße WâV BJF%P j T cmNJ]2YËÿ2ÿ
<�H*BE] � � 
 <�H%��Ñ>hONlBJDOF%N;Ö�]2NJØÕ]2P°hOHJF8N � HlL Vdj F j ]2YgYÕhOPOI j%V BEIK]2P j%V P
S Fscm]dhOPOR,IZP²q 
"s ~�q � � s ~�q 
d�ts �
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e Vdj DOF%_6A�Ñ U IKH6RGF%HJIKt2POF8RáBE]°]2L»F%N V BEF V B6hOHlF%N � W F\{2F W ~>F W IZY�IZP V BEFaØXF%NJPGF W ]�{2F%NlDOF V ROH%~¢LONJ] �
{kIZROF6L»F%NlcmF j B j ]2PGHJIZHbBEF8P j T V POR�F\àiL»]2NlBßBEDGF[HbB V POR V NJRÐð �sUiÚ�
 Aað Ú �rA�H V hOHJF8N � W F8{dF W»W I S N V N T ~
j$VXj DOF$_MAaÑ U�j%V P S F(F\àkBJF%POROF8RÜF V HlI W T BJ]�HJhGLOL¢]dNlB V LOL W I j$V BJIZ]2P � HJL»F j I n>j°j%Vdj DOIZPGt�L¢] W I j IZF8H%�
Ñ>]2NÐFÀà V YgL W Fd~4BJDOF V LOL W I j%V BEIK]2P�D V H(HJL»F j I n>j ØrPO]�Ö W F%ROt2F.]XcsIKBEH Vdj%j F%HJH,L V BJBEF8NJPOH8~[I}B j%V P
F\àkBJF%POR j%Vdj DOF$_MAaÑ U Ò�Y�h j D�Yg]2NlFgF V HJI W T BJD V P³I}B j ]2h W RåBEDOFgØdF8NJPOF W S hGã¢F%N j$Vdj DOF Ô BE]áIZP �
j ]dNJL»]2N V BJF V ROIKã¢F%NlF%PQB[NJF%L WâVdj F%Y�F%PQB�]dN[LONlF8cmF\B j DOIKPOtÐL»] W I j T � � T ROF8HJIZtdPOIZPOt j$Vdj DGF$_MAaÑ UªV H
V hOHlF%N � W F\{2F W+j%Vdj DOF�ÖMIKBJD V HlB V POR V NlR:IKPQBEF%Nbc Vdj FX~GÖ�F�F W IKYgIKP V BJF V P T ]�{dF%NlDOF V R:BED V B4NJF8qkhGIZNJF8H
ØdF8NJPOF W IZPQBEF8N Vdj BEIK]2P���ÝæF�RO]°PO]dB j D V POt2F�BEDGF�IZPQBEF8Nlc Vdj FaHJF8F%P SrT BEDOF V LOL W I j$V BJIZ]2Pg]2N4NJF8qrhOIZNlF
DO]k]2ØrHwIZPQBE]�BEDGF6ØXF%NlPOF W BE]sLONl]dBEF j B V POR V R y hGHlB S hGã¢F%NlH%�;A W BEDG]2hOt2DÞBEDGF j hONJNlF%PQB j$Vdj DOF%_6A�Ñ U
IZY�L W F%Y�F%PQB V BJIZ]2P°D V H V H T P j DONJ]2PG]2hOHMIZPQBEF8Nlc Vdj Fd~ V P V H T P j DONJ]2PG]2hOH4]2POF j$V PxF V HJI W T°S F S hGI W B
]2P:_MAaÑ U ]2L»F%N V BEIZ]dPOH%�
^ DOIZH j D V LGBEF8N,ROF%H j NJI S F8H(BEDOF V N j DOI}BEF j BEhONlF V POR§ROF8HJIZtdP ]Xc j%Vdj DOF%_6A�Ñ U � U F j BEIK]2P!ÿG� �

t2I}{2F%H V ROF8B V I W F%R:ROF%H j NJIKLGBEIK]2P:]dc�BJDOF j%Vdj DOF%_6A�Ñ U:j%Vdj DOIZPGt V PGR j ]dPOHJIKHlBEF8P j T LONl]dBE] j ] W ~OBEDGF
Y�]dBEI}{ V BEIZ]dPæcm]2N j DG]i]2HlIZPOt.I}B V POR�BJDOF V HJL»F j BEH°]dc6BEDOF,_MAaÑ U LGNJ]dBJ] j ] W BJD V B V NlFxhOHJF8R BJ]

ÿ 
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HJhGLOL¢]dNlB j%W IKF%PQB j$Vdj DOIKPOtO� U F j BEIK]2P�ÿG� � RGF%H j NJI S F8H*BEDGF�L»]2HJHlI S W F V N j DOI}BEF j BEhGNJF%Hpcm]2N j$Vdj DOF%_6A�Ñ U
V POR³BJDOF(N V BEIK]2P VdW F°cm]dNÕIZY�L W F%Y�F%PQBEIKPOtáI}B V H V _MAaÑ U�V LOL W I j$V BJIZ]2P�� U F j BJIZ]2PÜÿG� ÿª]2hiB W IKPOF%H
BEDGF j D V POtdF%H�BE]áBEDOFÐ_6A�Ñ U Aað Ú NJF8qkhGIZNJF8R�BE]ªIZY�L W F8YgF8PrB j$VXj DOF$_MAaÑ U �;Ñ�IKP VdWZW T ~ U F j BEIK]2P
ÿG� ï°ROF%H j NJI S F8H[IKYgL W F%Y�F%PQB V BEIK]2PÐROF\B V I W H8�

Õ���� �"��1�#$�M� 1°0 �"1�&.�;#$�p';��&.�49 BË�31Þ';1,�M1� 

^ DOF S IZt2tdF%HlB j ]2P j F%NJP:IZP,LONl]�{iIKROIZPGt j%Vdj DOIKPOtÞÖMIKBED,L»F%NbcmF j B j ]2POHJIKHlBJF%P j T IKHoÖMDOF8BJDOF%NMBEDGF
]�{2F8NJDOF V R³]dcoBJDOF j ]2POHlIZHbBEF%P j T LONJ]XBE] j ] W ÖMI WZW POF8t V BEF°BEDGF S F%POF n BEH`]dc j%Vdj DOIZPGtO� ^ DOF�]�{2F%N �
DOF V RÐ]dc V`j ]2POHJIKHlBJF%P j T LGNJ]dBJ] j ] W IZH WâV Nlt2F W T�S V HJF%Rg]2PgBJDOFMBEN V Û j IKBßIKP j hONlH V POR�BJDOF V Yg]2hGPrB
]dcMLONl] j F%HlHJIZPGt.NJF%qrhOIKNJF8R�]2P�BEDGF j%W IZF%PQB V POR³HlF%Nl{dF%N8�åÝæFÐROF8HJIKt2P j%W IZF%PQB j$Vdj DOIKPOtªcm]2N Ván>W F
HJD V NJIKPOt,F%PQ{kIZNJ]dPOYgF8PQB$� U BEhGROIZF8HEq ÿ s D V {dFgHlDO]�ÖMPæBED V BsBEDOF°]�{2F8NJDOF V R�]dc V L¢F8NlcmF j B j ]2POHlIZH �
BEF8P j T LONJ]XBE] j ] W � BJD V B�]dc3BEDOF U LONJI}BEFÕî[F8B×Ö�]2NlØ � L»F%N V BEIZPGt U T HlBJF%Y � IZH[PO]dB�HJIZtdPOI n>j%V PQBaIKP
HlB V POR V NJR n>W F`HlD V NlIZPOtgF%PQ{kIZNJ]dPOYgF8PQBEH�FÀà j F%LiBaÖMDOF%P�ÖMNlIKBJF`HlD V NJIKPOtÐ] j%j hONJH8�6ÝæNJI}BEF
HJD V NJIZPGt
IZH3{dF%N T IKPGcmNJF8qkhGF%PQBoIKP°BJDOF%HlF�F8Pr{kIKNJ]2POY�F%PQBJH%~GY V ØrIZPGt W ] j ØrIKPOt V BwBEDOF n>W F W F\{2F W ÒmROF W F%t V BEIZ]dPOH%~
j$VXWZW S Vdj ØrH;]2N W F V HlF%H Ô HlhGÛ j IKF%PQB$�wî[Ñ U {kïO~ W IZØdF U LONJI}BEFX~2IZH;RGF%HJIKt2POF8R°BJ]�]2LGBJIZY�I*�%FßBEDOF j ]2Y�Yg]dP
n>W F�HJD V NJIKPOt j$V HJF%Hf]dc¥Y�h W BEIZL W F � NJF V ROF%N V PGR(HJIKPOt W F � ÖMNlIKBEF8N�HlD V NlIZPOtO�;_6A�Ñ UÐVdW HJ]Õ]dL¢F8N V BJF%HoIKP
]dBJDOF%N;F8PQ{iIKNJ]2PGYgF8PrBJH%~rHJh j D V H*BEDOF4R V B V S V HJFoF8Pr{kIKNJ]2POY�F%PQB%� z F8NJFoÖMNJI}BEFoHlD V NlIZPOt�IKH*cmNJF8qrhOF%PQB
V POR n POF8NMt2N V Prh WZV NJI}B T ]dc*HJD V NJIKPOtgIKH4NJF8qkhGIZNJF8R���_aF VdW IZPOtÕÖMI}BED:Y V IZPQB V IKPOIZPGt j ]dPOHJIKHlBEF8P j T IKP
HJh j DªF%PQ{kIZNl]2POY�F%PQBEHMIKH S F T ]2POR,BEDOFsH j ]2L»F`]Xc*BJDOIZHoBJDOF%HlIZH%�
ø V NJt2F j%Vdj DOF8H V NlF4F8ã¢F j BEIK{dFMIZP V S Hl]2N S IZPOt�NlF V R°BEN V Û j q ï s ��A[LOLONl]�àiIKY V BJF W T �2�+� ]dc¢NJF V R

]2L»F%N V BEIK]2POH V PGR �$��� ]dcpÖMNJI}BEFa]dL¢F8N V BJIZ]2POH V NJF V S HJ]2N S F8R SQT j%Vdj DOF%H8� u ]2HlB4ÖMNlIKBEFaBJN V Û j IKH
ROhOFÞBJ],BJDOFÞPOF8F%RæBJ]xLONJ]XBEF j BscmNJF%HlD W T ÖMNJI}BJBEF8P�R V B V IKP�BJDOF j$VXj DOF�cmNl]2Y S F%IKPOt W ]dHlB�ROhGF°BJ]
VÞj N V HJD�� U IKP j FsY V IZPxY�F%Y�]2N T Vdj8j F8HJH[BJIZY�FaIZH4HbBEI WZW c V HlBEF8NoBED V PáY�]2HlBMPGF8B×Ö�]2NJØ Vdj8j F8HJHJF8H%~ V
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j%W IZF8PrB j%Vdj DOF`ÖMI}BED V cmh WZW+j ]dPOHJIKHlBEF8P j T LONl]dBE] j ] W cm]2N6_6A�Ñ U Ö�]2h W R S FshOHJF\cmh W cm]dN6H V BEIKHlc T IZPGt
S ]dBED:NJF V R V PORáÖMNlIKBEF�BJN V Û jsW ] j$VdWKW T �3Aþ_MAaÑ U,j8W IZF8PQB6BJD V B VdW HJ] j$Vdj DGF%H[Ö�]2h W R S F V S W FaBJ]
Y V ØdFghOHJFg]dc V H T P j DONJ]2PG]2hOHÖ%6_ u A�]2N`HlF%Nb{2F%N � IKPOIKBJI V BJF%R±%6_ u A BE]áHJL»F%F%R³ÖMNlIKBJF�BJN V Û j �
Ñ>]2NMIZPOHbB V P j Fd~�BEDGFÕHJF8Nl{dF%N j%V P�ØXF%F%LáBEN VXj Ø:]Xc;{kIZNlBJh VdW¥V RGRONJF8HJHJF8H�]dc S hGã�F8NJH6BED V B6BEDGF j%W IZF8PrB
D V H j$VXj DOF%R��o_aIZNlB T R V B V Y V T(S F�ÖMNJI}BJBJF%P S Vdj Ø(ÖMIKBJDO]2hGB j%W IZF8PrBMIKPQBEF%Nb{2F8PrBJIZ]2P�~¢Y�IZPOIKYgI��%IKPOt
WâV BEF%P j T V H(HlF%F%P SQT BEDOF j%W IKF%PQB$� Ú P�BJDOIZH�BEDOF8HJIZH8~4ÖfF�hGHJF V H T P j DONJ]dPO]2hOH j8W IZF8PQB � IKPOIKBJI V BJF%R
ROF WâV T F8R � ÖMNlIKBEF8H�HlIZP j F`]2hGN6L WâV Blcm]2NJY RG]iF8H[PO]XB�HlhOLOL»]2NlBø%[_ u A NlF V RGH[cm]2NMHJF8Nl{dF%N � IZPOI}BEI V BEF8R
�>hOHlDOIZPGtO�
^ DOFg_6A�Ñ U HlL¢F j I n>j$V BJIZ]2P VdW NJF V R T IKP j ]2NlL¢]dN V BJF%H�HJ]dYgFÞcmF V BEhONlF%H�BED V B j%V P S F°hOHlF%RæBJ]

IZY�L W F%Y�F%PQB j ]2DOF8NJF8PrB j%Vdj DOIKPOtO� ^ DOF8HJF�cmF V BEhONlF%H V NJF � î[Ñ U {kï � W IZØXF`ROF W F8t V BEIK]2POH8~ VÐj%VdWZW S Vdj Ø
j D V PGPOF W cm]2N S Vdj Ø j ]2PQBENl] W YgF8HJH V t2F%HMcmNJ]dY HJF8Nl{2F8N6BJ] j8W IKF%PQB V POR:Y V IZPQBEF8P V P j F
]Xc�]2L»F%P n>W F
HlB V BEFs]2PxBJDOFsHJF%Nb{2F8N[ÖMIKBJDxBEDOFshOHlF`]dc*]2L»F%P � j%W ]dHJF�]2L»F%N V BEIK]2POH%�

ù ñ®ó�ñ®ó � ¡a£C +�3 »¡a£¥¤§¦ ¨ª©���¿�µa­O´¹­k¶G£*µa �ÄDCå®>¿w¶G¿M +¿f²

^ DOF j ]2POHlIZHbBEF%P j T LONJ]XBE] j ] W Ö�F j DO]2HJFscm]2N j%Vdj DOF$_MAaÑ U IZHoBJD V B6]dc�î�Ñ U {iï°ÖMIKBJD V H W IZtdDrB
Y�]iROI n>j$V BEIZ]dP�BED V BßY V ØdF8H�RGF W F8t V BJIZ]2POH3IKP n POI}BEFX� Ú P n POI}BEFMROF W F%t V BEIK]2POH V NJFMHlIZY�I WâV N*BE] U LONlIKBJF
j$VXWZW S Vdj ØrH%� Ú P�]2hGNa{ V NJI V BEIZ]dPª]dc�]2L»F%P�ROF W F%t V BEIZ]dPOH%~�BJDOF j%W IZF8PrB V HJHlhOYgF8H�BEDOFÞROF W F8t V BEIK]2P�IKH
{ VdW IKR°hOPQBEI W I}BfNlF j F8IK{dF%H V ROF W F%t V BJIZ]2P°NlF j$VXWZW cmNJ]2YÃBJDOF�HlF%Nb{2F%N8� ^ DOIZH�F W IKYgIKP V BJF%H�BJDOF�POF8F%RÐcm]dN
ROF W F%t V BEIK]2P(NJF8POF8Ö VdW¥V PGRxY V ØXF%H4IKYgL W F%Y�F%PQB V BEIZ]dPgF V HJIKF%N4HJIKP j FaÖ�F�RO]ÞPO]XB4ROF VXW ÖMIKBJD j N V HJD
NJF j ]�{2F8N T Ò�ROF8H j NlI S F%R�IKPÜefD V LGBJF%N � Ô � Ú BÕIZH
F V H T BJ] V ROR�IKYgL W I j IKB�]dNÕF\àiL W I j IKB
ROF W F%t V BEIZ]dP
NJF8POF8Ö VdW ~OÖMDOI j D:Y V ØdF%HMI}BMhOPOPOF j F%HlH V N T cm]2NoBEDOFsHlF%Nl{dF%N6BE]°Y V IZPQB V IKP(ROF W F%t V BEIK]2PxHlB V BEFX�
^ DOF j8W IZF8PQBÕY V T j%Vdj DOF(R V B V cm]dN V H W ]2PGt V H`IKB
DO] W ROH V RGF W F8t V BJIZ]2P��áe Vdj DGF%R�R V B V IKH

PO]dB��>hOHJDGF%R:]2P j%W ]2HJFX~GPOF8IKBEDGF%NoIKHoIKBfNJF8{ VdW IZR V BEF%RÐ]2Px]2L»F%P��;ÝæFahOHlF�L¢F8NJIZ]kROI jaV H T P j DONJ]2PG]2hOH
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ÖMNJI}BEF8H
IKPOIKBJI V BJF%R SQT V HlF%L V N V BEFÞBJDONJF V RåBJ],hOL¢R V BEF j D V POt2F%H
]2P.BEDGF�HlF%Nb{2F%N
]2NaÖMNlIKBEFÞ]dP W T
ÖMDOF8P�POF j F8HJH V N T � ÖMDOF%P V NJF j$VdWKW IZHÞNlF j F8IK{dF%R�cmNl]2Y�BJDOF,HJF8Nl{2F8N%� ^ DOIKH�IKHÞHJIKYgI WâV NsBE].BEDGF
S F%D V {kIZ]2N6]dcwîø÷�î�Ñ U:V POR U LONJI}BEFd� Ú c V�j%W IZF%PQB6DO] W ROH V ÖMNJI}BEF
ROF W F%t V BEIZ]dP�~>L¢F8NJIK]iROI j �>hOHJDGF%H
V NlFaHJhGÛ j IZF%PQB V PORxDOF W L(BE] V {d]2IZRE�OhOHJDOIKPOt WâV NJt2F V Yg]dhOPQBEHf]Xc¥R V B V ÖMDOF%PxBEDGF j%W IZF%PQB n P VdWKW T
NJF j F8IK{2F8H V ROF W F%t V BEIK]2PxNJF j$VdWKW �;A _MAaÑ U ROF W F%t V BEIK]2PxNJF j$VdWKW+j ]2POHlIZHbBEHM]dc V°j%VdWZW S Vdj ØgYgF8HJH V t2F
cmNJ]dYÃBEDOF6HJF8Nl{2F8NoHJF8PQBf{kI V BEDOF S Vdj Ø j ]dPrBJNJ] W�j D V POPOF W � ^ DOIZHßY�F%HJH V t2F j ]2PQB V IZPOHß]2P W T BEDOF n>W F
D V PGR W F�]dc¥BJDOF�NJF j$VdWKW F%R nOW Fd~iBEDrhOH4BEDOF j8W IKF%PQBMIZHoNlF%HlL¢]2PGHJI S W Facm]2NoRGF j IKROIZPGt�ÖMDOF8BJDOF%N4BE]Ö�>hGHJD
V PORgIZPQ{ VdW IKR V BJF6]dN�RO] S ]XBED��3|6L¢]dPÐNJF j F8IK{kIZPOt
BEDOF j$VdWKW S VXj Ø»~rÖ�F�IZY�L W F%Y�F%PQBEF8R�BJDOF j8W IZF8PQBßBJ]
RO]ÞBEDGFscm] WZW ]�ÖMIKPOt �

ö Ú PQ{ VdW IKR V BJF j$Vdj DGF S W ] j ØrH V HlHJ] j I V BEF%R,ÖMIKBJDxBEDOF n>W F

ö Ñ W hOHJD V P T RGIZNlB T(S W ] j ØrH

ö U F8POR V�j8W ]2HlF�]2L¢F8N V BJIZ]2P(BJ]�BJDOFsHJF8Nl{2F8N%~�IKcpBEDGF%NJFsIKH4]2POFs]2hGBJHlB V POROIZPGt

U LONlIKBEF.Y V ØXF%HxhOHlFå]Xc S ]dBED j%VdWZW S Vdj ØrH V POR§{dF%NJHlIZ]2P PrhOY S F%NlH,BJ]�ROF VXW ÖMIKBJD j%Vdj DOIKPOt
ÖMNJI}BEF8H%�3Ý�F V {2]2IKRx{2F%NlHJIK]2PáPrhOY S F8NJH V POR:hOHJF
]2P W T j$VXWZW S Vdj ØrH%~OÖMDOI j DáY�F V PGHMBJD V BMBEDGF WZV HlB
ÖMNJI}BEF8N
BJ] Ván>W F j%V POPO]XB�NJF8hOHJFÐIKBEH j$VXj DOF S W ] j ØrH`IKc4I}B j8W ]2HlF%H
BEDOF n>W FX�áA"_6A�Ñ Uæj%VdWZW S Vdj Ø
HJL»F j I n F8Ha]2P W T V�n>W F`D V POR W F
ÖMDOI W F VxU LGNJIKBJF j%VdWZW S Vdj Ø j%V PªHlL¢F j IKc T ÖMDOF\BEDOF8N�BE]gIZPQ{ VdW IKR V BJFd~
�>hOHlD�]dN�RO] S ]dBED�� ^ DrhOH%~wÖMDOF%P j$VXj DOF$_MAaÑ U NJF j F8IK{2F8H V�j$VdWKW S Vdj Ø�~3R V B V IZH°�OhOHJDOF8R V POR
IZPQ{ VdW IZR V BJF%R�� � P(BEDOFaPGF\àkB � ðßvwî
~GBEDOF n>W F j%Vdj DOF�IKHfPO]dBohOHJF8R:F\{2F8P:BJDO]2hOt2DgBEDOF8NJF�Y V TgS F
{ VdW IKR�R V B V IZP.IKB%� ^ DOF8NJF°IZH�]dP W T ]2POF j$V HJFd~¥DO]�Ö�F8{dF%N%~pÖMDOF%NlFÞBEDOIKH�D V LOL»F%POH �sV ÖMNJIKBJF%N�D V H
S F%F%P j$Vdj DOIKPOtªRGIZNlB T R V B V:V PORæIKBEH
ROF W F%t V BEIK]2P�IZH
NJF j%VdWZW F%R S F j$V hGHJF(]dc Váj ]2P��>I j BEIKPOt:]2L¢F8P
SQT V NJF V ROF%N8� ^ DGIZH`ÖMNlIKBJF%N j ]2h W R�L»]dBEF8PQBEI VXWZW T �>hOHlD�R V B V ~ V POR�HlBEI WZW NlF%hOHlF(IKBJH j%Vdj DOF(I}coIKB
NJF8]2L»F%POH�BEDGF nOW F V POR n PORGHsBJDOFÞ{2F8NJHJIK]2PåPkhGY S F8N�HJF8PrB SQT BEDGF�HlF%Nb{2F%N V POR�BEDGF�]dPOFÞIKBsD V H
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j ]dNJNJF8HJL»]2POROIKPOtÞBE]°BEDOF j%Vdj DOF S W ] j ØrHoBE] S FaBJDOFsH V Y�Fd�

ù ñ®ó�ñ$ð Cæ®>¿3¶G¿6 +¿�²,©��`£p ¥´�Es +­

e Vdj DOF%_6A�Ñ U IZH V _6A�Ñ U!V LOL W I j$V BEIZ]dP7BED V B:RO]kF%H:PO]dB:NlF%qrhOIZNlF V P T j D V POt2F8H:BJ]�BEDGF
hOPORGF%N W T IZPOtÞ_MAaÑ U LONJ]dBJ] j ] W �*Ý�FaIKP j ]dNJL»]2N V BJF j%Vdj DOIZPGtÞhOHJIKPOtÞROF W F%t V BEIZ]dPOH%~rÖMDOI j D VXW NJF V R T
F\àiIKHlBaIKPáBJDOF�_MAaÑ U LONJ]XBE] j ] W*V POR V NJF S V HJF8R.]2PáBJDOF�î[Ñ U {kï(PO]XBEIZ]dPª]dc3RGF W F8t V BJIZ]2POH8� ^ DOF
î�Ñ U {kïÐHJL»F j I n>j%V BEIK]2P,LONJ]�{kIZRGF%H[B×Ö�]ÐY�F8BJDO]kROH4cm]2N j$Vdj DOIKPOt � é u ìdëc#
ë©# é�#\ë�� ìdê�� �"! é V POR �*� í©å�é\�
e Vdj DOIKPOt.ÖMIKBJD W ] j ØkHÞNlF W IZF%HÕ]2P³BEDOF,LONlF%Y�IZHlFÐBED V B j%W IZF%PQBJH V NJFÐÖ�F WKW S F%D V {2F8R���A W ] j Øå]2P
V R V B V NJF8t2IZ]dPåNlF%LONlF%HlF%PQBEHÕBJDOF�NJIZtdDrB�BJ]áNlF V Ræ]2N�ÖMNJI}BEFÞBED V B`NlF%t2IK]2P�� Ú cfBJDOF j8W IKF%PQB j$Vdj DGF%H
R V B V(j ]2NlNJF8HJL»]2POROIKPOt(BE] V(W ] j ØXF%R�NJF8t2IZ]2P�~�IKBaY�hOHlB�{ VXW IZR V BEFsBEDOIKHaR V B V ÖMDOF%PåIKB n NJHbB W ] j ØrH
BEDGFÞNJF%tdIZ]2P V PGRY�OhOHJD V P T Y�]iROI n>j$V BEIZ]dPOH S F8cm]dNJFÞNJF W F V HJIKPOt(BEDOF W ] j Ø�� U D V NlF�NlF%HlF%Nl{ V BJIZ]2PGH
hOHlFaROF W F%t V BEIZ]dPOH%�*A j%W IZF8PrBfY�hOHbBohOHlF�]2L»F%P V POR j%W ]2HJF[]2L»F%N V BEIZ]dPOHaÒmNJF8qkhGF%HlBJIZPOtÞNlF V R Vdj%j F%HJH8~
ÖMNJI}BEF Vdj8j F%HlHg]dN S ]dBJD Ô cm]2N j ]2NlNJF j B°cmhOP j BEIZ]dPOIZPOt.]XcaHJD V NJF,NJF8HJF8Nl{ V BEIK]2POH8��_MAaÑ U IZPGDOF%NlIKBEH
V HlL¢F j BEHs]dcfî�Ñ U {kï,BJD V B VdWKW ]�Ö S ]XBED�]dcßBEDOF8HJF°H j DOF8YgF8H
BJ] S FÞIKYgL W F%Y�F%PQBEF8R�� ^ DGIZHaBEDGF%HJIKH
IZY�L W F%Y�F%PQBEHaRGF W F8t V BJIZ]2POH�]2P W T cm]2N j$VXj DOIZPOtG� ^ DOF%HlFgROF W F8t V BEIK]2POH S F%D V {dF�BJDOFÞÖ V T î[Ñ U {kï
ROF W F%t V BEIK]2POHgÒ�ROF8H j NJI S F%RæIZP U F j BEIK]2P � � � Ô RO]O~pF\à j F%LGB�BJD V BsBEDGF T RO]:PO]dB`F\àiLOIZNlFd� Ú B`IZHsBEDGF
HJF8Nl{dF%N}õ H�NlF%HlL¢]2PGHJI S I W I}B T BJ]°NJF8{d]2ØdF`ROF W F%t V BEIZ]dPOHfÖMDOF8P V HJD V NJIZPGt j ]2P��>I j B V NlIZHJF8H%�
|[HlF:]Xc�ROF W F8t V BEIK]2POHÕBJN V PGHlcmF%NlH�BEDOF,NlF%HJL»]2POHlI S I W I}B T ]Xc[Y V P V t2IZPOt n>W FxHlD V NJIKPOt.HlB V BEF(BJ]

BEDGFÐHJF8Nl{dF%N%� z ]�Ö�F8{dF%N%~;BJDOF j%W IKF%PQB`IZHsNJF8qkhGIZNJF8R�BE]áHJF8Nl{kI j FÐHJ]dYgF�]2L»F%N V BEIZ]dPOH W ] j$VdWKW T ÖMDGF%P
DO] W ROIZPGt V RGF W F8t V BJIZ]2P(cm]2N VÞn>W Fd� ^ DOF8HJF V NJF V Hocm] WKW ]�ÖMH �

ö � L»F%P:]2L¢F8N V BJIZ]2PGH V NJFsHJF8Nl{kI j F%R W ] j$VdWKW T � Ú c�BJDOF%NlF`IKH V NlF%qrhOF%HbB[cm]dN j ]2P��OI j BJIZPOt Vdj8j F8HJH
ÒmI � F�BEDOF j8W IKF%PQBoDO] W ROH V NlF V RxROF W F8t V BEIK]2P S hiB4BEDOF V LGL W I j$V BJIZ]2P V HJØrHocm]2NfÖMNlIKBJF Vdj%j F%HlH Ô
BJDOFs]2L¢F8PáIKH4HJF8PrBMBJ]�BJDOFsHJF%Nb{2F8N
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ö e W ]2HJFá]2L¢F8N V BJIZ]2PGH V NlFªHlF%Nl{kI j F%R W ] j%VdWZW T � ^ DOF j8W IKF%PQBÐHlF%PORGH V P7]2hiBEHlB V POROIKPOt j8W ]2HlF
]2L»F%N V BEIK]2P°BE]`BJDOF�HlF%Nb{2F%N�ÖMDOF%P(BJDOF�ROF W F8t V BEIK]2P�IZHßNJF8{d]2ØdF8R,]2NßBJDOF nOW F6IZHßPO] W ]2POt2F8N�IKP
hOHlFs]2N4ÖMDOF%P V P:]2L¢F8N V BJIZ]2P(BJD V BMPOF8F%ROH6BE]°t2]ÞBE]ÞBJDOFsHJF%Nb{2F8N[IKH6L»F%Nbcm]2NJY�F%R��

A�P T ]2L¢F8PáÖMI}BEDáBJDOFÔ� V t9& F(G�H.IKJáYÕhOHlB S F
HJF8PrB�BE]gBJDOFÕHlF%Nb{2F%N8��A NJF8Yg]�{2F`]2L»F%N V BEIZ]dP
IZH VdW HJ] VdW Ö V T HwHJF%PQB�BE]sBEDOFMHJF8Nl{dF%N%�ß|6L¢]2P�NJF8Yg]�{dF�Òm]2N V PO]dBJDOF%Nß]2L»F%N V BEIK]2P�BED V B�PGF%F%RGH�BE] S F
HJF8PQB�BE](BEDGF�HJF8Nl{2F8N Ô ~+IKc V(W ] j$VXWpj8W ]2HlF�D V H S F8F%P�L¢F8Nlcm]2NlYgF8R�~¢BJDOF j8W IZF8PQB n NJHbB�HJF8POROH V(j8W ]2HlF
]2L»F%N V BEIK]2P(cm] WZW ]�ÖfF8R SQT BJDOFsNJF8Yg]�{2FX�
Ñ�IZtdhONJF�ÿG� � HlhOY�Y V NlI*�8F%H�B T L¢F8HÕ]dcfROF W F%t V BJIZ]2PGH V,j%W IZF8PrB j%V P�DO] W R V POR�I WZW hOHlBJN V BJF%HaBEDGF

j ]dPOROIKBJIZ]2PGHohOPOROF8NoÖMDOI j DxBJDOF j%W IZF%PQBoÖMI WZW¢W ]2HlF V ROF W F%t V BEIZ]dP(]2N4POF8F%RxBE] Vdj qkhGIZNJF V RGIKã¢F%NJF8PQB
]2POFX�

Write
Delegation

Read
Delegation

No
Delegation

Open for wite

DelegationDelegation
Recall Recall

Open for
write & no
conflict

Open for 
read & no 
conflict

Close
read | write,
Open for

Close
Open for read

Ñ*IZt2hONlFsÿG� � � e Vdj DOF%_6A�Ñ U _aF W F%t V BEIK]2P U B V BEF
_aI V t2N V Y

Ý!DOF%PgBEDOF j%W IZF%PQBßDO] W ROH V ÖMNlIKBJF6RGF W F8t V BJIZ]2P�~QI}BßIZHwROF W F%t V BEF%RgNJF8HJL»]2POHJI S I W IKB T cm]2N j D V POt2F8H
BE],BEDGF nOW Fd� ^ DOIKHsIZP j8W hOROF8HsY V IKPQB V IKPOIZPOt.Ò V POR�BEDrhOH j$VXj DOIZPOt Ô HlI*�8F V POR j D V POt2F V BJBJNJI S hGBEF
IZPicm]2NJY V BEIK]2P�� u ]2NlF%]�{2F8N%~;BEDGF j%W IZF8PrB
IKH`t2h V N V PQBJF%F%RæBED V B`PO]á]2POFÐF W HlF�ÖMI WZW S FÐY�]iROI}c T IZPOt
BEDGF n>W Fd� ^ DrhOH j$Vdj DOF%_6A�Ñ Uáj%Vdj DOF%H[BEDOF n>W FsP V YgF
IZP VgW ] j%VdW P V Y�F j$Vdj DOF V POR V BJBJNJI S hGBEF8H
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IZP V Ù�î � _�v � W IZØXF:HbBENlh j BJhONJFX� ^ DOIZH�F8ã¢F j BEIK{dF W T HlF%Nb{2F%H V H V P V Y�F �XV BJBJNJI S hGBEF j%Vdj DOFácm]dN
BED V B n>W F`ÖMDOI W FÕBEDOF�ÖMNlIKBJFÞROF W F%t V BJIZ]2PªL¢F8NJHJIKHlBJH%� U IKYgI WâV N W T ~�ÖMDGF%P.BEDOF j8W IZF8PQB�DO] W ROH V NJF V R
ROF W F%t V BEIK]2P�~�I}BaRO]kF%H�P V YgF V POR V BlBENJI S hGBJF,Ò�HlI*�%FX~�IZPªL V NlBJI j h WâV N Ô6j%Vdj DOIZPGtO� ^ DOIZH�IKH VdWZW ]�ÖfF8R
S F j$V hOHJF�BJDOF j8W IZF8PQBaIZH[t2h V N V PQBEF8F%R�BED V B�BJDOF n>W F`ÖMI WZW PO]dB S F�Y�]kROI n F8RáÖMDOI W F
IKB�DO] W RGH[BEDGF
NJF V R�ROF W F%t V BJIZ]2P��;î[]sY�]iRGI n>j%V BEIK]2POH;Y V TÞS FMY V ROFX~kDG]�Ö�F8{dF%N8~iBE] V BlBENJI S hGBJF%H3ÖMDOF%PgDO] W ROIZPOt
V NJF V RáRGF W F8t V BJIZ]2P��
A j%W IZF%PQBoBJD V B4DG] W ROH V ÖMNJIKBJFaROF W F%t V BEIK]2P(IZH VdW Hl]ÞH V cmF�cmNl]2Y¾D V {kIKPOt�BEDOF nOW FaNlF%P V Y�F%Rx]dN

NJF8Yg]�{dF%RæÖMDGI W F°I}B`IKH j$Vdj DOIKPOt:YgF\B V R V B V � Ú PæBEDGFgF\{2F%PQB`BED V B`]2POF°]dc�BEDOF8HJFgD V LOL»F%POH8~�BEDGF
j%W IZF8PrB}õ H[ROF W F%t V BEIZ]dPáÖMI WKWpn NJHlB S F�NlF j%VdWZW F%R�� ^ DOIZHaY�F V POH[BJDOF j%W IZF8PrB W I}BEF%N VdWZW T ]�ÖMPOH�BJDOF n>W F
V PORåY V T j$Vdj DGFgR V B V:V H�ÖfF WZWwV HsY�F8B V R V B V � Ú c V PG]dBEDOF8N j%W IKF%PQB�ÖMIZHlDOF%HsBE],t2F\B V BJBJNJI S hGBEF8H
cm]2N
BEDOIKH n>W FX~;BEDOFÐHJF%Nb{2F8N�HlF%PORGH VML *
0 � 0�0.) j%VdWZW S Vdj Ø�BE]�NlF8BJNJIZF\{2F V BlBENlI S hGBJFÐIKPGcm]2NJY V BJIZ]2P
cmNJ]dYäBJDOF j8W IKF%PQBaDO] W ROIKPOt�BJDOF`ÖMNlIKBJFÕROF W F%t V BEIK]2P V H[ROF%H j NlI S F%R.IZP:BEDOF�_6A�Ñ U HlL¢F j I nOj$V BJIZ]2P��
� P j F V ROF W F8t V BEIK]2P�IKH`NlF8{d]2ØdF8R�~ VdWZW P V YgF V POR V BJBJNJI S hGBEF Vdj%j F%HlH�Y�hOHbB�t2]:BE]áBJDOFÐHlF%Nb{2F%N8�
A�HlIZROF�cmNl]2Y�Y�F8B V R V B Vxj$Vdj DOF8RåÖMDGF%PæBJDOF j%W IZF8PrBsDG] W ROH V Pæ]dL¢F8PåRGF W F8t V BJIZ]2P�~ j$Vdj DOF%_6A�Ñ U
RO]kF%HMPO]dBML»F%Nbcm]2NJY¾]dBEDOF8NMYgF\B V R V B V�j$VXj DOIZPOtG�
Ñ�IZtdhONJFÞÿi� � HlDO]�ÖMH V P�FÀà V YgL W F�]dcwBEDGF S F8D V {iIK]2N�]dcßROF W F%t V BEIK]2POH%�Õe W IKF%PQB � Vdj qkhGIZNJF8H V

_MAaÑ U ]2L»F%PÞÖMNJI}BEFoRGF W F8t V BJIZ]2P�cm]2N V�nOW F V PGR�LGNJ] j F%F8ROHwBE]�NJF V R V PORÞÖMNJI}BEF4R V B V ~ j%Vdj DOIZPGt V H
IKB¥td]iF8H%�¥Ý!DOI W F3DO] W RGIZPOtoBJDOIZH¥ROF W F%t V BEIK]2P�~ e W IKF%PQB � Y V T L»F%Nbcm]2NJYÂ]dL¢F8P V PGR j8W ]2HlFß]dL¢F8N V BJIZ]2POH
W ] j$VXWZW T V H�ÖfF WZW �sÝ!DGF%Pæe W IKF%PQB � ]2L»F%POHaBJDOFÞH V YgF nOW FÕBJ]xNJF V R�~�BEDGIZHaNlF%HJh W BEH�IKP V HJD V NJIZPGt
j ]dP��>I j BaROF\BEF j BEF8R SQT BEDOFÕHJF%Nb{2F8N%��Ý!DOI W F�e W IZF8PrB � S W ] j ØrH%~ V(j$VdWKW S Vdj ØxIKH�HlF%PQB�BE],e W IZF8PrB �
V POR VXWZW ROIZNbB T R V B V IZH��>hOHlDOF%R,BE]�BJDOFaHJF8Nl{dF%N S F\cm]2NJF�e W IZF8PQB � NJF j F8IK{2F8H V NJF%HlL¢]dPOHJFX� U IZP j F V
HJD V NJIKPOt j ]2P��OI j BMD V H V NJIKHJF%P�~>POF%I}BEDOF8N j%W IKF%PQBMPO]�ÖÂDG] W ROH V ROF W F%t V BEIK]2P��
^ DOF�]�{2F8NJDOF V Rá]Xc*F8PGcm]2N j IZPGt j ]2POHlIZHbBEF%P j T IKH W ]�Ö!ÖMDOF8P,BJDOIZHfØkIKPORx]dcpHJI}BEh V BEIZ]dPÐRO]kF%H4PO]XB
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Grant Delegation

Open file for write

Cache Miss

Reply + RDMA

Delegation
Revoke

Response

Flush dirty data

Open file 
for read

no delegation
Response +

Client 1 Server Client 2

Block

Access Cached
Data

Ñ�IZt2hGNJF�ÿG� � � v�à V Y�L W FP�fF8D V {kIZ]2NM]dc�_6A�Ñ U _aF W F%t V BJIZ]2PGH

] j%j hGN�]dc�BJF%P�]2NwIZPQ{2] W {2FMBE]k]sY V P T j8W IKF%PQBEH8� ^ DOFMÖf]2NlHlB j$V HlF�] j%j hONJHwÖMDOF%PgY V P T j8W IKF%PQBEH V NlF
NJF V ROIKPOt VÞnOW F V POR VdWKW DO] W RxROF W F%t V BJIZ]2PGH%�3AÁHJIKPOt W F[ÖMNJIKBJF%N j%V P:BJDOF%P V BJBJF%Y�LGBoBJ]g]2L»F%P,BEDGF
n>W F V PORÐNlF%qrhOIZNlF VdWZW ROF W F8t V BEIK]2POH;BJ] S F6NlF j%VdWZW F%R S F\cm]2NJF V P T ]dPOF j%V P j ]2PQBEIZPrhOFMBE] Vdj8j F%HlHfBEDGF
n>W F V t V IZP��4ÝæFÕÖ�F%NJFÕPO]dB V S W FsBE]gYgF V HJhONlF`BJDOF j ]dHlBa]XcwNJF8{d]2ØrIZPOtÐROF W F%t V BJIZ]2PGH V H[IKB6H j%VdW F8H
ÖMIKBJDxBEDOFsPrhOY S F%NM]dc j%W IZF%PQBJH4HJIZP j F�BEDOFsHlF%Nl{dF%N[IZY�L W F8YgF8PrB V BEIK]2PÐhGHJF%RáDOF%NlFsROIZR,PO]dBMD V POR W F
Y�]2NJFaBJD V PxBEDONlF%F j%W IZF%PQBJH%�
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^ DOIZHsHlF j BJIZ]2PåROF8H j NlI S F%HsIZP�ROF\B V I W BEDGF V N j DOI}BEF j BEhONlF%H j ]2PGHJIZRGF%NJF8Råcm]dN j$Vdj DOF%_6A�Ñ UæV POR
BEDGFxNJF V HJ]2POHÞcm]2N j DO]i]dHJIZPGt V PÜIZY�L W F8YgF8PrB V BEIK]2PæBJD V BÞL WâVdj F%H�BEDGF j$Vdj DOF,F8PrBJIZNlF W T IZP�hOHlF%N �
HJL Vdj FX�

Ñ�IKt2hONJFaÿG� ÿ � ð*]2HlHJI S W FsA�N j DOIKBJF j BJhONJF8H6cm]dN j$Vdj DOF%_6A�Ñ U

uDAFS 

Application

cacheDAFS

uDAFS
Provider

VIPL

Application

Cache

uDAFS
Provider

VIPL

Application

Architecture 2Architecture 1

Provider

Kernel Buffer
Cache

Kernel VIPL

User

Kernel

Architecture 3

Ñ�IZtdhONJFÐÿG� ÿáI WZW hOHlBJN V BJF%HsBEDOFÐL¢]2HlHJI S W F V N j DOI}BEF j BEhGNJF%H�cm]dN j$VXj DOF$_MAaÑ U �;A�N j DOIKBJF j BJhONJF8H �
V POR�ÿ V NJF`L¢]dHJHJI S W FsÖMIKBJDO]2hGB V P T j D V POt2F`BE]gBJDOF�_MAaÑ U Aað Ú ]2N[_6A�Ñ U LONl]dBE] j ] W �MA�LOL W I �
j$V BEIZ]dPOH�BED V B�hOHlF°BJDOF°_MAaÑ U A�ð Ú[V NlF W IKØdF W T BJ]xLONJ]�{kIZRGF�BEDOF8IZNa]�ÖMP S hGã¢F%N�Y V P V tdF%Y�F%PQB$�
_MAaÑ U ]2L¢F8N V BJIZ]2PGH
NlF%qrhOIKNJF°BEDOF V LOL W I j%V BEIK]2P.BE]:D V PORæIZP S hGã�F8N`D V POR W F%H V POR�RGF%H j NJIKLGBE]2NlH
hOHlF%R.BE](L»F%Nbcm]2NJY�%6_ u AË]2L»F%N V BEIK]2POH[ROIZNlF j B W T IZPQBJ] S hGã¢F%NlH%�`e Vdj DOIKPOt(Öf]dh W R.NlF%qrhOIZNlFÕBEDGF
ð3NJ]�{kIZROF8N4BE]�Y V IKPQB V IKPxIKBEH4]�ÖMPáNJF%tdIZHlBJF%NlF%R S hGã�F8NJH V POR j ]2L T cmNl]2Y¾BEDGF%HJF
IZPQBJ] V LGL W I j$V BJIZ]2P
S hGã¢F%NlH6ÖMDGF%P:POF j F%HJH V N T ~»ÖMDGI j D:IZH j ]dhOPQBEF%NlIZPQBEhGIKBEI}{2F�BE]ÞÖMD V B6BJDOF
_6A�Ñ U Aað Ú HlhOt2t2F8HlBEH8�



�.u ìwv»ê$#\ëA@�y+ç�ë í u ��ê$# í\ê ~ ëc# ï2ï

A�N j DOIKBJF j BJhONJFMÿ[I WZW hOHlBJN V BJF%H+BEDGFohOHJF4]XcOBEDOFfØdF%NlPOF W S hGã¢F%N j%Vdj DOFocm]2Nph>_MAaÑ U � ^ N V ROI}BEIZ]dP VdW
n>W F[H T HbBEF8YgH�hOHJF6BEDOF[ØdF%NlPOF W S hGã¢F%N j$Vdj DGF�cm]2N n>W F6R V B V`j%Vdj DOIZPGtO� Ú P(]2NlROF%NwBE] VdWZW ]�Ö�BJDOF�hOHlF
]dc>BJDOF S hGã¢F%N j$Vdj DOF4IKP V hOHlF%N � W F\{2F W IZY�L W F8YgF8PQB V BJIZ]2Ps]dc»_MAaÑ U ~dIKB*IZH*POF j F%HlH V N T BE]aIKPQBEF%tdN V BJF
ÖMIKBJDáBJDOFÕØXF%NJPGF W¥n>W F
H T HlBJF%YõY V P V t2F%N8~OÖMDOI j DªIZPQBENl]iROh j F%H V P V ÖMØQÖ V NJR V N j DOIKBJF j BEhONlFÕIZPQBJ]
h>_MAaÑ U ��A W HJ]G~oIKB°Ö�]2h W R�NJF%IKPQBENJ]kROh j Fá]�{dF%NJDGF V ROHxHlh j D V H j ]2PQBEFÀàkB(HlÖMI}B j DOIKPOt V PGR�R V B V
j ]dLOIZF8H Vdj NJ]2HlH�BEDGF[ØXF%NJPGF W�� hOHJF8N S ]dhOPOR V N T BED V B�hOHlF%N � HJL VXj F j ]2YgYÕhOPOI j%V BEIK]2P°IZHwROF8HJIZtdPOF%RÐBJ]
V {2]2IKR��3A�PG]dBEDOF8Nf]2LiBEIZ]dPÐIZHwBE]ÕY V L S hGã¢F%NlHoIZPQBE]ÕhOHJF8N � HlL Vdj F V HfRGF%H j NJI S F8RxIZP U F j BJIZ]2P � � � � � �
ÝæFÕY�hOHbB[BJDOF%P n POR V PáIZPOFÀàiL¢F8POHJI}{2F`Ö V T BJ]ÐHlD V NJFsBEDGF%HJF S hGã¢F%NJH S F\B×ÖfF8F%P�LONl] j F%HJHlF%H V POR
ØdF8F%L�BJDOF%YäH T P j DGNJ]2POI��%F8R�ÖMIKBED:BEDOF`ØdF8NJPOF W S hGã¢F%N j$Vdj DGFd�6Ñ>]2N6BJDOF%HlFÕNlF V Hl]2POH%~»ÖfFÕLONJ]2L»]2HlF
V P V N j DOI}BEF j BEhONlFÕÖMIKBJD V hGHJF%N � HlL Vdj F j%Vdj DOFÕcm]dN�h>_MAaÑ U �¢AþØdF%NlPOF W IZY�L W F8YgF8PrB V BEIK]2P,]dc3BEDGF
_MAaÑ U ð3Nl]�{kIKROF%N
Öf]2h W R W F8POR�I}BEHlF W coF V HlI W T BJ]ªBEDOFghOHJFÐ]dc4BEDOF S hGã¢F%N j%Vdj DOFX� z ]�ÖfF\{2F8N%~ V
hOHlF%N � W F\{2F W IZY�L W F8YgF8PrB V BEIK]2P`Ö�]2h W RÞNJF8qkhGIZNJF j ]2PQBEFÀàkB�HbÖMIKB j DOF%Hw]2PÞF\{2F%N TÞS hGã¢F%N3]dL¢F8N V BJIZ]2PÕBJ]
W ] j Ø V PORxhOHlF S hGã¢F%NlHo]2NßBEDOFahGHJFa]dc ������� BJ]�Y V LÐL V tdF%HoIKPrBJ] V P V RORONJF8HJH4HlL Vdj F Vdj%j F%HJHlI S W F
SQT BJDOFsð3NJ]�{kIZROF8N V PGR V LOL W I j$V BEIZ]dPOH%�,�sF8NJPOF W HlhOLOL»]2NlBoÖ�]2h W R S F[NJF8qkhGIZNJF8RxBE]�L»F%Nbcm]2NJY R V B V
BEN V POHbcmF%N V PGR§NJF%tdIZHlBJN V BJIZ]2P�]dc S hGã¢F%N j%Vdj DOF S hGã¢F%NlH%� ^ DOIZHÐROF8cmF V BEH(BJDOF�LOhONlL¢]dHJF.]dcsBEDGF
hOHlF%N � W F\{2F W IKYgL W F%Y�F%PQB V BEIZ]dP�]dc�_6A�Ñ U ~2ÖMDOI j DgIKHwBJ]sY V ØXFMhOHJF6]dc¢YgF8Yg]2N T � BE] � Y�F%Y�]2N T R V B V
BEN V POHbcmF%NMROIZNlF j B W T IZPQBE] V LGL W I j$V BJIZ]2P S hGã�F8NJH4cm]2Noc V HbBEF8N nOW F Vdj8j F%HlH%�
AÁROF j IZHJIK]2P:PO]dBMBE]°hOHlF
BJDOF S hGã�F8N j$Vdj DOF VdW HJ]°D V H6HJF\{2F%N VdW ROIZH V RG{ V PQB V t2F%H8�ßÝæF j%V POPO]XB

B V ØdF V RG{ V PQB V tdFá]dc S hOI W B°IKP�ØXF%NJPGF W HJhOLOL»]2NbB�cm]dN nOW F,H T HlBJF%Y�H V PGR BJDOF V S I W IKB T BE]åHJD V NlF
j$VXj DOF%R°R V B V ÖMIKBJD�]dBJDOF%N W ] j$VdWiV POR�RGIZHlBJNJI S hGBEF8R n>W FfH T HbBEF%Y�H3hOHlIZPOtatdF%POF8NJI jßn>W F�ROF%H j NlIZLGBJ]2NJH8�
^ DrhOHoBEDGF j$VXj DOF�Ö�FaIZY�L W F8YgF8PQB j ]2POHlIZHlBJHo]dc¥hOHlF%N � HJL Vdj FaHbBENlh j BJhONJF8H4HJIZY�I WZV N;BE]
BEDO]dHJF�cm]2hGPOR
IZP.BJDOF S hGã�F8N j$Vdj DOF V PORåIZHsIZY�L W F%Y�F%PQBEF8R V H V:W IZPOØ V S W F W I S N V N T �°v Vdj D j%W IZF%PQBsBED V B W IZPGØkH
BEDGF W I S N V N T D V HMI}BEH4]�ÖMP j%Vdj DOFX�
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U IZP j F`BJDOIZHMBEDGF%HJIKH[cm] j hOHlF%H[]2PªL»F%Nbcm]2NJY V P j F
Ö�F�IZY�L W F%Y�F%PQB4BEDOF j$Vdj DGF V H V hOHlF%N � HJL VXj F
j$VXj DOF WâV T F%N j%VdWZW F%R j%Vdj DOF%_6A�Ñ U HJI}BEh V BJF%R³]dP�BE]2L�]dc4BEDOFÐ_6A�Ñ U ð3NJ]�{kIZRGF%N V H`I WKW hOHbBEN V BEF%R
IZPåA�N j DOIKBJF j BEhONlF � � ^ DOF j$Vdj DOF WâV T F8N
ÖMI WZW B V ØdF V RG{ V PQB V t2F�]dcoY�F%Y�]2N T NJF8t2IZHbBEN V BEIZ]dP V POR
%6_ u A BJN V POHbcmF%N�LONJ]�{kIZROF8R SQT _MAaÑ UgV POR j%V PxF\àiL»]2NlBf]2POF�]Xc+B×Öf]ÞIKPrBJF%Nbc Vdj F8H � BEDGFað �sUiÚ�

Ú��+� IKPQBEF%Nbc Vdj F�cm]2N4HbB V PGR V NJR V LOL W I j%V BEIK]2POHo]dNoBEDOF`_6A�Ñ U Aað Ú ÖMI}BED,DOIZRGROF%P j$Vdj DGIZPOtO� ^ DOIKH
BEDGF%HJIKHMIZY�L W F8YgF8PrBJHfBEDGFscm]dNJY�F%Nf{dF%NJHlIZ]2P V BMBEDGF j ]2HlBM]Xc V R V B V°j ]2L TxS F8B×Ö�F%F%P j$Vdj DOF%_6A�Ñ U
LONlF � NlF%t2IKHlBJF%NJF8R S hGã�F8NJH V POR V LGL W I j$V BJIZ]2P S hGã�F8NJH8� efD V LGBJF%N°ï V P VdW T �8F%HÞBEDGF:]�{dF%NJDGF V R ]dc
BEDGIZH4R V B VÞj ]2L T V POR:IKBJH4HJIKt2POI nOj$V P j FaÖMDOF%P V LOL W I j%V BEIK]2POHfHlDO]�Ö W ] j$VXW IKB T ]dc*NJF\cmF%NlF%P j Fd�
AoBgBJDOF j ]2HlBg]dc�HJY VdWZW4j D V POt2F%H�BE]åBEDOFá_6A�Ñ U A�ð Ú ~wÖMDGI j D VdW NJF V R T ROF8L V NbBEHÐHlIZt2PGI n �

j$V PrB W T cmNJ]2YºBJDOFaHlB V POR V NJR n>W F�H T HbBEF%Y"Aað Ú ~GÖ�FaIZY�L W F%Y�F%PQB V HJIZY�L W F j%Vdj DOF V BfhOHJF8N � W F8{dF W �
e Vdj DOF%_6A�Ñ U FÀàGL»]2NbBEHMBEDOFÕð �sUiÚ�
 Aað Ú cm]dN V LGL W I j$V BJIZ]2POH�BED V B[RO]gPO]dB6Y V P V t2F�BEDGF%IZNM]�ÖMP
S hGã¢F%NlH V POR,F\àiL¢F j B j ]2L T HlF%Y V PQBEI j H%�ß_ V B V IZH4BEN V POHlcmF8NJNlF%R:IZP j$Vdj DGF S W ] j ØgHJI��%F%HÕÒmBJDOIZH4HlI*�8F
IZH V R y hOHbB V S W F S hGBfBJDOFaROF\c V h W BfHJI��%F�IKH ��� � Ô cmNJ]2YºBJDOF�HlF%Nl{dF%N4hOHlIZPOt�_6A�Ñ U ]2L»F%N V BEIK]2POH V POR
V R V B V(j ]dL T IZH[L¢F8Nlcm]2NlYgF8R�IZPQBJ] V LOL W I j%V BEIK]2P S hGã�F8NJH8� U ]2YgFÕ_6A�Ñ UªV LGL W I j$V BJIZ]2POH6HJh j D V H
R V B V S V HlF%H V PGR�Ý�F S HJF8Nl{2F8NJH°Y V P V t2F�BEDOF8IZN`]�ÖMP j%Vdj DOF8H%� � L»F%N V BEIKPOtª]�{dF%N j$VXj DOF$_MAaÑ U ~
BEDGF T ÖMI WKW PO]dB S F%PGF n B`cmNJ]2Y�RO]dh S W F S hGã¢F%NlIZPOtG~ S hGB
BEDGF T Y V T HlBJI WKW hOHJF�BEDOF j$Vdj DOF%_6A�Ñ U
ð �sUiÚ�
 Aað Ú ~�ÖMI}BED�BJDOF j%Vdj DOFxROIKH V S W F%R�� Ú P³BEDOIKH j$V HJFd~ j%Vdj DOF$_MAaÑ U HJF%Nb{2F8H�HlIZY�L W T V H V
BEN V POHlL V NJF8P j T WZV T F%N � R V B V BEN V POHlcmF8N`IKH j ]2L T � cmNlF%F V POR V LOL W I j$V BEIZ]dP S hGã¢F%NlH V NlFgNlF%t2IKHlBJF%NJF8R
]2PxBEDGFP� T �
^ DOF:]2POFxY V IZP�IKHJHJhGF,BJD V B°IKH�PO]dB V RORGNJF%HlHJF8R SQT BEDGIZHÞROF8HJIZtdP IKH�BED V B°]dc�HlD V NlIZPOt.BEDGF

j$VXj DOF Vdj NJ]2HlH`LGNJ] j F%HlHJF8H%�,_MAaÑ U.j%W IZF%PQBJH V NJF�]dc�BEF8PæHlF%Nl{dF%NlHÕBE],Ý�F S j8W IZF8PQBEH%� ^ DOIKH`Y�F V PGH
BED V B4ÖfF
RO]°PO]dB6]dc�BJF%P,F\àiL»F j B�Y�]2NJFaBJD V P,]2POF V LGL W I j$V BJIZ]2PÐBJ]°NJhOP:]�{2F%N4BJDOF
_6A�Ñ U,j8W IKF%PQB$~
HJ]gÖfF�RG](PO]dB j ]2POHlIZROF8N�HlD V NJIKPOt S F8B×Ö�F%F8P V LOL W I j$V BEIZ]dPOHMDOF%NlFd� z ]�Ö�F8{dF%N8~+HJD V NlIZPOt S F\B×ÖfF8F%P
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cdafs_read( )

dap_read( )

cdafs_write( )

dafs_proc_write_inline( ) dafs_proc_read_direct( )

APPLICATION

CACHEDAFS

DAFS PROVIDER

Ñ�IZtdhONJFsÿG� ï � _aF\B V I W Hf]Xc*BJDOF
_ V B V ð V BED:IZP j$Vdj DGF$_MAaÑ U

V LOL W I j%V BEIK]2POH¥IZH V P�]dhGBEHbB V PORGIZPOt[IZHJHlhOF V PORÕÖ�]2h W RÕNJF%qrhOIKNJF�ØdF%NlPOF W HJhOLGL¢]2NbB;cm]2NpY V P V t2F8YgF8PrB
V POR:LONl]dBEF j BEIK]2P,]dc*HJD V NlF%R S hGã¢F%NlH%�
^ DOF V N j DOI}BEF j BEhONlF`]Xc j$Vdj DGF$_MAaÑ U IZH6HJDO]�ÖMP�IKPáY�]2NJFsROF\B V I W IZPáÑ�IZtdhONJFsÿG� ï ^ DGIZH n t2hONlF

I WKW hOHbBEN V BEF8H4F\à Vdj B W T DO]�ÖCBEDGF`ROI}ã�F8NJF8PrB[Aað Ú H V NJF`hOHJF8R V POR:ÖMDOF%NlF`BEDGFÕR V B V�j ]2LOIKF%H�] j%j hON%�
î[]XBEFwBED V BpÖMNJI}BEF8H V NlF�L»F%Nbcm]2NJY�F%R`IZP W IZPOF V PGR�POF j F%HlHJIKB V BEFßB×Öf] j ]2LOIKF%H8� � hON�e ø A�î�L WZV BJcm]dNJY
RO]kF%HMPO]dBMHlhOLOL»]2NlB�%6_ u AÁNJF V ROH%~OBJDrhOH6BJDOFsHJF8Nl{2F8N[HlhOLOL»]2NlBJHM]2P W T _6A�Ñ U IZP W IZPOF6ÖMNJIKBJF%H8�
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^ DOF�_MAaÑ U A�ð Ú IZHgROIKã¢F%NlF%PQBxcmNJ]dY HbB V POR V NJR n>W F�Aað Ú H(cm]2NgBEDOF�LGhONJL»]2HJF.]Xc S F8BlBEF8N
L»F%Nlcm]dNJY V P j FX� Ú BaIKH[PO]XB�IKPrBJF%PORGF%RªBJ]ÐIZPQBJF%t2N V BEFsÖMIKBJDªF\àiIKHlBEIKPOt n>W F Vdj%j F%HlHaIZPGcmN V HlBJNJh j BEhONlF%H8�
^ DOF�_MAaÑ U ðwNl]�{iIKROF%N�LONJF8HJF8PrB W T IZHfPG]dB4ROF8HJIZtdPOF%R(BJ]�L¢F8Nlcm]2NlY NJF V R � V DGF V Rx]2NßÖMNJI}BEF � S F8DOIZPGR
cm]2N V LOL W I j$V BJIZ]2PGH%� ^ DGF
Y V IKP(NJF V HJ]2Pxcm]2N�BEDOIKHoIZHoBJDOF j ]2HbBM]dcpY V IZPQB V IKPOIZPGt j ]dPOHJIKHlBEF8P j T �wA W �
BEDG]2hOt2D�BJDOF4_MAaÑ U LGNJ]dBJ] j ] W IKP j%W hOROF8H;LONJ]�{kIZHlIZ]2P`cm]2N�ROF W F8t V BEIK]2POH8~XBEDGF T j%V POPO]XB S F Vdj%j F%HJHlF%R
SQT V LOL W I j$V BJIZ]2PGH V S ]�{2F�BEDOF4_MAaÑ U Aað Ú �dA[H�]dc T F8B%~2BEDOF8NJF V NlFfPO]�DO]i]dØkH�IZP`BJDOF4ð3NJ]�{kIZRGF%N*cm]dN
V P V LGL W I j$V BJIZ]2P°BE] j ]2PQBENJ] W�j%W IZF8PrB j$Vdj DGIZPOt:Ò VdW BJDO]2hOt2D�BEDOF8NJF V NlFaDO]k]2ØrHfcm]2NßBEDOF V LGL W I j$V BJIZ]2P
BE] j ]2PQBJNJ] W HJF8Nl{dF%N j%Vdj DOIZPGt Ô � ^ DOIKH[L»F%NlYgI}BEH6_MAaÑ U,j$Vdj DOIKPOtÐ]dP W T IKPOHJIKROFs]dc;BEDGFÕð3NJ]�{kIZRGF%N �
ÖMDOI j D:IKPQBENJ]kROh j F%H V P V ÖMØQÖ V NlR V N j DOI}BEF j BEhONlFshOP W F8HJHMIKBoIZH V ØdF8NJPOF W IZY�L W F8YgF8PQB V BJIZ]2PghOHJIKPOt
BEDGF S hGã¢F%N j$VXj DOFd� � P j F4IZPOHlIZROFfBJDOFMð3NJ]�{kIZROF8N%~2Ö�FMPO] W ]2PGt2F%N j ]2PQBENl] WGn>W FoR V B V S hGã¢F%NJH�ekBJDOF T
V NlF[D V POROF%R(BJ]`BJDOFað3NJ]�{kIZRGF%N V POR(NlF%t2IKHlBEF8NJF8R SQT BJDOF V LOL W I j$V BJIZ]2P V S ]�{2FX� U IZP j F[BJDOF%HlF�R V B V
S hGã¢F%NlH j%V POPO]dB S F`HlD V NJF8R S F8B×Ö�F%F%P V LOL W I j$V BJIZ]2PGH%~>IKB6IKH6PGF j F8HJH V N T BE]�ØdF%F8L V HlF%L V N V BJFÕHJF\B
]dc S hGã¢F%NlH[IKPOHJIKROFaBEDOF
ð3NJ]�{kIZRGF%N4BE] S FshOHlF%R V H4BEDOF j$VXj DOF V POR j ]2L T cmNJ]dY¾BEDOF8HJF S hGã¢F%NlHMBJ]
BEDGF V LOL W I j%V BEIK]2P S hGã¢F%NlH%� ^ DOFÞ_MAaÑ U Aað Ú HJhOtdt2F%HbBEH V PGR V RG{dF%NbBEIZHlF%H j ]2L T � cmNJF8F�HJF8Y V PrBJI j H
S hGB
IKPrBJNJ]kROh j IZPOt n>W F�R V B V,j$Vdj DGIZPOt:IZPQBE]xBJDOFÐð3Nl]�{kIKROF%N
IZPQBENl]iRGh j F8H V,j ]dL T IKPQBE],BEDOF°R V B V
L V BJD�� z V {kIKPOt.BEDOF j%Vdj DOF V S ]�{dF(BEDOF,Aað Ú ~3DO]�Ö�F8{dF%N%~ VdWZW ]�ÖMHÕhOH�BE] j ]dPrBJNJ] W S hGã¢F%NJH8~fhOHlF
_MAaÑ U cmF V BJhONJF8H V POR F\àiL¢]dNlB°BEDOF:HlB V POR V NJR�ð �sUiÚ�
 Aað Ú ~ VdWKW ]�ÖMIZPGt V LOL W I j$V BEIZ]dPOH`BJ]æhOHlF
_MAaÑ U ÖMIKBJDO]2hGBMY�]kROI n>j%V BEIK]2P V PGR:ÖMI}BEDxBEDOF S F%POF n B[]dc j%Vdj DOIKPOtO�
Ú PÞ]2NJRGF%N*BJ] Vdj8j F8HJH3ROF W F%t V BEIK]2PÕIKPGcm]2NJY V BJIZ]2P V S ]�{2FfBJDOF4_MAaÑ U Aað Ú ~XB×Ö�] j D V PGt2F%H�BJ]�BEDGF

Aað Ú ÖfF8NJF�NlF%qrhOIZNlF%R � BJDOFaROF W F8t V BEIK]2P(NlF8BEhGNJPOF8R,cmNl]2YºBEDOF�HlF%Nb{2F%N4D V R(BE] S FaNJF\BEhONlPOF%R V H V P
V Nlt2hOY�F%PQB�BJ] ,+��� O1� *�P Q�/(R(* V POR�NJF8t2IZHbBEN V BEIK]2Pª]dc VÐj$VdWKW S VXj Ø SrT BEDGFÞ_6A�Ñ UªV LGL W I j$V BJIZ]2P
Ö V H�NJF8qrhOIZNlF%R�� ^ DOIKH j%VdWZW S Vdj Ø�IZH`F\àiF j hGBEF8R cmNl]2Y�ÖMIKBEDGIZPæBJDOFx_MAaÑ U ðwNl]�{iIKROF%N`ÖMDOF%P�BEDGF
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j%W IZF8PrB*NJF j F8IK{2F8H V�j%VdWZW S Vdj ØacmNJ]dYÁBJDOFfHlF%Nb{2F%N8� ^ DOFo_MAaÑ U ð3NJ]�{kIZROF8N*Ö V H;Y�]iROI n F%RsBE]�IZP j8W hOROF
V S Vdj Ø j ]dPrBJNJ] W3j D V POPOF WfV H V HJF8L V N V BEF°BEDONlF V R�~ W IKHlBJF%POIKPOt(cm]2N
_6A�Ñ U %6F8qkhGF%HlBJH`cmNl]2Y�BEDGF
HJF8Nl{dF%N V POR.L»]2HbBEIZPGt(_MAaÑ U %MF%HlL¢]dPOHJF8HaBE]ÐBJDOF%HlFd��Ý!DOF%P�BJDOF�HlF%Nl{dF%N�NlF j$VXWZW H V ROF W F8t V BEIK]2P�~
BEDGF�ð3NJ]�{kIZROF8N�FÀàGF j hGBJF%HaI}BEH6]�ÖMP j$VdWKW S VXj Ø»~�ÖMDOI j D�HJIKYgL W T j D V PGt2F%H6BEDOF
B T L»F�]dc�ROF W F%t V BEIZ]dP
V POR�BJDOF%P
Y V ØdF%H V4j$VXWZW BJ] V P V LOL W I j$V BEIZ]dP � NlF%t2IKHlBEF8NJF8R j$VXWZW S Vdj ØÞÒmIZP�]2hON j%V HJF3BJDOF j$Vdj DOF%_6A�Ñ U
j$VXWZW S Vdj Ø:BJD V BsIKPr{ VdW IZR V BEF%H8~9�>hGHJDOF8H V PGRåHlF%PORGH V P T ]2hGBEHbB V PGROIZPOt W ] j%VdW�j8W ]2HlF Ô ~+D V POROIKPOtxIKB
BEDGF nOW F�D V PGR W F�]dc*BEDOF�B V NJt2F\BM]dcpBEDOFsNJF j$VdWKW �
^ DOF%HlF j D V POt2F%HMBE]ÞBJDOF
_6A�Ñ U Aað ÚoV NlFsHJDO]�ÖMP S F W ]�Ö�IKP:I}B VdW I j H �
S I�T H.G�G2&
G
,+�
� O=� *�P Q�/(R(*VU S IKT S $1G�H+F(J2&(G�W X.I�Y S 'KH , /1) Z � P , R(*V[
S I�T FKG�H S X.I�Y S 'KH]\=)+* , Z � P , R(*V[ S IKT F(X+IKG_^ �8� 0�Z�[ S IKT `�'�I.a.bcQ8R � L�d [S I�T FKG�H.IKJ�H e�& S H �fO�, *V[ S IKT `�$='KH X.I�Y S '�Hg^hQ�/(RK* Z � P , R(*i[| ì®çEé � vC# ! | # � # ï ìdêÍ� �"! ê�î©vC#Mj | # � # ï ìdê�� �"! kml
n çpo q�âAâ�ì â
| ìwv ë©# íJì ��� íJì ��� è ìkí©å+rs� � � | r7jEëc# íJì ��� í%èut+r n çpo v.z�wmq xMç éyn wmq�ç u t t7z
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^ DOF j8W IKF%PQB j$Vdj DGFÐIZY�L W F%Y�F%PQBEF8RåIKP j%Vdj DOF%_6A�Ñ U FÀàGIKHlBJH`F8PrBJIZNlF W T IZPåhOHJF8N � HlL Vdj F S hGB
IKH
Y�]iROF W F8R V c�BJF%N¥BEDOFfÑ�NlF%F}� U _7ØdF8NJPOF W S hiã�F8N j$VXj DOFd~QhOHlIZPOt S W ] j Ø � S V HJF%R j$Vdj DOIKPOt�ÖMI}BED V6n àiF%R
S W ] j Ø`HJI*�8Fd~ S hiã�F8NßqrhOF8hOF%H V PGR�D V HJD W IKHlBEH8� ^ DOIKH3HJF j BEIK]2P°ROF%H j NlI S F%H3BEDOF4RGF8B V I W H�]dc�BEDOF j$VXj DOF
IZY�L W F%Y�F%PQB V BJIZ]2PÐIZP j8W hOROIKPOtÞR V B V HbBENlh j BJhONJF8H%~�BEDOF
IZY�L W F8YgF8PQB V BJIZ]2P(]Xc;ROF WâV T F8R � ÖMNlIKBEF8H V POR
V H T P j DONJ]2PG]2hOH�NlF V R V DGF V R��



�.u ìwv»ê$#\ëA@�y+ç�ë í u ��ê$# í\ê ~ ëc# ï �

ù ñ�ÿ�ñ®ó ¤���¶G� ©4¶O®��a �¶8�a®>£¥­

�fhGã¢F%NlH j$V P S FÐL WZVdj F8R�]2På]2POFg]dcfBJDONJF8FÐqrhOF%hGF%H � BJDOF(v u ð ^|{ qkhGF%hOFX~;BEDOFÐe ø vwA�î
qrhOF%hGF`]2NoBJDOF
_ Ú % ^|{ qrhOF%hOFX��A WZW S hGã�F8NJH V NJF�LGNJF � NJF8t2IZHbBEF%NlF%R,ÖMIKBJD,BJDOFsPOF8B×Ö�]2NlØ V R V LGBJF%N%�
�fhGã¢F%NlH6BJD V B[D V {2F
PO]dB S F8F%PáhOHJF8R S F\cm]2NJF V NlF`IKPxBEDOF`v u ð ^|{ qrhOF%hGFd�M|[HlF%R S hGã�F8NJHMBED V B
D V {2F S F%F8P,ÖMNlIKBlBEF%P V NJFaL WZVdj F8R,IZPÐBJDOFs_ Ú % ^|{ qrhOF8hOFd� ^ DOF�Y V IZP(NlF V Hl]2P(cm]2NoY V IKPrB V IZPGIZPOt
V _ Ú % ^|{ qrhOF%hOF4IKH*cm]2N*qrhOI j Ø Vdj%j F%HlH;BE]aROIKNlB T`S hGã¢F%NlH;ROhONlIZPOtaRGF WâV T F%R � ÖMNJIKBJF%H8�;|[HlF%R S hGã¢F%NlH
BED V BMD V {2F
PO]dB S F%F8P:ÖMNlIKBJBJF%P V NJFacm]dhOPOR:IZP(BEDGFÕe ø v3AaîÁqrhOF%hGFd� ^ DOF j$Vdj DOF
hOHlF%H V P ø %f|
NJF8L WâVXj F%Y�F%PQB VXW t2]2NlIKBJDOY BED V B�HJF W F j BEH n NlHlBacmNl]2YäBEDOFÞv u ð ^|{ qrhOF%hGF V POR�BEDGF%P.cmNJ]2YäBEDGF
e ø v3AaîCqrhOF%hOFX�wA�H V�WâV HbB4NJF8HJ]2NbB$~GBJDOFs_ Ú % ^|{ qrhOF8hOFsIZHohOHlF%R��3Ý!DOF8P:BJDOFs_ Ú % ^|{ qrhOF8hOF
POF8F%ROHßBE] S F6hOHJF8R�~iBJDOF6HJF W F j BEF%R S W ] j ØÞY�hOHbB S F �>hOHlDOF%R n NJHlB%�3A NlF j F%PQB W T hOHJF8R S hGã¢F%NwBED V B
D V H*PO]dB S F8F%P�ÖMNlIKBJBJF%P`IZHpNJF W F V HlF%RÕBJ]�BEDGF�B V I W ]dcOBJDOF4e ø v3Aaî�qkhGF%hOFX�;A�NlF j F8PQB W T hOHlF%RÞROIKNlB T
S hGã¢F%N�IZHßNJF W F V HJF%RgBE]`BJDOF[B V I W ]dc�BEDOF�_ Ú % ^|{ qrhOF8hOFd�wA[P(IZPQ{ VdW IKR V BJF%R S hGã¢F%N�IZHßNJF W F V HlF%RÐBJ]
BEDGFaDOF V Rx]dc+BEDOF�e ø v3A�î�qrhOF%hOFX� � P j F�BEDGF�v u ð ^|{ qkhGF%hOF�NlhOPOHo]2hiBo]dc S hiã�F8NJH%~iBEDOF8NJFaIKH
PO]ÐÖ V T cm]2N�I}B6BJ]ÐNlF%t V IKP S hiã�F8NJH%� � POF`cmhONbBEDOF8N�hOHlF�]dc;BJDOIZH6qrhOF%hGF�IZHMBE](DG] W R S hGã¢F%NJH6BED V B
V NlF4PO]dB3NlF%t2IKHlBEF8NJF8R S hiB j$V P S F4NJF%tdIZHlBJF%NlF%R V H;BEDGF4ROF%Y V PORÞcm]2N S hGã�F8NJHwIZP j NJF V HJF8H%� ø IKØdF8ÖMIKHJFX~
BEDGF T j ]2h W R S F`ROF%NlF%t2IKHlBJF%NJF8R V POR�NlF8BEhGNJPOF8R�BJ]ÐBEDGFÞv u ð ^|{ qkhGF%hOF�ÖMDOF8P.BEDOF�RGF%Y V POR�IKH
W ]�Ös� ^ DGIZHfLGNJ]�{kIZROF8H V Ö V T BJ]ÕY�]iRGF%N V BEFMBEDOF[hOHJF[]dc+NJF8t2IZHbBEF8NJF%RÐYgF8Yg]2N T°SQT BJDOF j%Vdj DOF V POR
Ö�]2h W R S F6Hl]2Y�F8ÖMD V B V P VdW ]2td]2hOH�BJ]
BJDOFMØdF%NlPOF W S hiã�F8N j%Vdj DOF6qkhGF%hOFMÖMIKBJD S hGã�F8NJHwBED V B�D V {dF
PO]°LOD T HJI j$VdW Y�F%Y�]2N TÐS Vdj ØrIZPOtÞBJDOF%Y:�
v;{2F%N T nOW F6D V H V hOPOIKqrhOF�R V B V HbBENlh j BJhONJF[HJIZY�I WZV N�BJ]`BEDGF�Ñ>NJF8F«� U _ Ù�î � _�v V HJHJ] j I V BEF8R

ÖMIKBJD.IKB%�aÝ�F�ÖMI WZW NJF\cmF%NaBE](BJDOIZH�HlBENlh j BJhONJF V H�BEDOF | ì®çEé}� ! �}| #\� Ú BaHlBE]dNJF%HaBJDOF n>W FÕD V PGR W FX~ V
NJF\cmF%NlF%P j F j ]dhOPQB[cm]2N4]dL¢F8PªIZPGHlB V P j F8H%~ V�W IZHbBM]dc;L»]2IZPQBJF%NJH4BJ] j%Vdj DOF S hGã¢F%NJH V HlHJ] j I V BEF%R,ÖMIKBJD
BEDGIZH n>W Fd~ j%Vdj DOF%R n>W F V BJBJNJI S hGBEF8HMÒ n>W F4HJI��%F V PORÞP V YgF Ô;V POR°IZPicm]2NJY V BEIK]2P V S ]dhGB3]2hGBJHlB V POROIKPOt
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j%W ]2HJF.]dL¢F8N V BJIZ]2POHgBE] S F.L»F%Nbcm]2NJY�F%R§cm]2N n>W F8H%�ºv Vdj D ]2L»F%P!IZPOHbB V P j F�D V H V³n>W F.L¢]2IKPQBEF%N
IZPGROI j%V BEIKPOtÕBEDGF j hONJNlF%PQB[L¢]2HlIKBJIZ]2PxIKP,BJDOF n>W Facm]dNoBEDOIKH4]2L¢F8PáIKPOHlB V P j Fd�
z V HlD W IKHlBJH V NJF�hOHJF8R�BE]áqkhGI j Ø W T W ] j%V BEF V { VdW IZR S hGã¢F%N
IZPåBEDOF j$VXj DOFd�,A n>W F S W ] j Ø�IKH

D V HlDOF%RåhOHlIZPOtxBEDGF S W ] j ØªPrhOY S F%N V POR | ì®çEé}� ! �}| # V RORGNJF%HlH%��v Vdj D S W ] j ØªIKHacmF8B j DGF%R�IKP.IKBJH
F%PQBJIZNJF\B T hOHlIZPOt V P³%6_ u AºÖMNJIKBJF SQT BEDOF°HlF%Nl{dF%NÐÒ V _MAaÑ U NJF V R�ROIZNlF j B Ô � ^ DGF%PæBJDOFÞR V B V
NJF8qrhOIZNlF%R SrT BJDOF V LOL W I j%V BEIK]2P�IZH j ]2LOIKF%R�IZPQBE]shOHlF%N S hGã¢F%NlHßcmNl]2YþBJDOF j$Vdj DOFX�3A!NJF V Rg]2N;ÖMNlIKBJF
BED V BoDOI}BEH�IZPgBJDOF j%Vdj DOFaNlF%HJh W BEHf]2P W T IKP V R V B VÕj ]2L T ��%6F V ROH V POR(ÖMNJI}BEF8H�BED V BoY�IZHlHfNJF8qrhOIZNlF
BEDGFÐR V B V BJ] S F�cmF\B j DOF8R Ò V H
Y V P T j$Vdj DOF S W ] j ØrH V H V NlFgPOF j F8HJH V N T Ô�V POR j ]2LOIKF%R��(Ý!DGF%P
BEDGF j8W IZF8PQBsDO] W RGH V ÖMNJI}BEFÞROF W F8t V BEIK]2P�~+ÖMNJI}BEF8H S F T ]2PORåBEDOF�F%PORå]dc�BEDOF n>W F V NJF°L¢F8Nlcm]2NlYgF8R
SQT VdWZW ] j%V BEIKPOt�POF8Ö j%Vdj DOF S W ] j ØkH8~GL»F%Nbcm]2NJY�IZPOt V
j ]2L T ~iY V NJØrIZPOtsBEDGF%Y ROIZNbB T V POR(hGL¢R V BEIZPGt
V BlBENJI S hGBJF[IKPGcm]2NJY V BJIZ]2P W ] j%VdWZW T � ^ DOF%HlF�ÖMNJI}BEF%H V NJF[F8{dF%PQBEh VXWZW T �>hGHJDOF8R(BE]`BJDOF�HlF%Nb{2F%N V H�BEDGF
j$VXj DOF n>WZW H`hGL��b%MF V ROH S F T ]2POR�BJDOF(F%PGR�]dc4BEDOF n>W F V NJFgPO]dBÞHlF%PQB�BE]�BJDOFÐHlF%Nb{2F%NÞÖMDOI W F V
ROF W F%t V BEIK]2P°IZHßDOF W RÐHJIKP j FMBEDGF T ÖMI WKW c V I W e2BEDOF n>W FMHlI*�%F6IZHßØrPO]�ÖMP V POR�ÖMI WKW PO]dB j D V POtdFd�3Ý!IKBJD
ÖMNJI}BEFwROF W F%t V BEIK]2POH%~�BEDGF j8W IZF8PQB¥IZH¥L¢F8NJY�IKBlBEF%RsBE]6F\àkBJF%PORÕBJDOF n>W Fw]2N V LOL»F%PGR`BE]6IKBpIKP
BJDOF j%Vdj DOFX~
ROF WâV T IZPOt,PO]dBJI n>j%V BEIK]2P�]dc j D V POt2F8H
BJ]:BJDOFgHlF%Nb{2F%N8� Ú P�tdF%POF8N VdW ~¥BJDOIZHs]2P W T NlF%qrhOIKNJF%H V,W ] j$VdW
j ]dL T V PORªHJF8BlBEIKPOt(]dc V � V tgBJ](Y V NJØ(BJDOF S hiã�F8NaIZPáqkhGF%HlBJIZ]2P V H�ROIKNlB T �ae Vdj DGFÞYgIKHJHJF8H j%V P
] j%j hGNßÖMDOF8P(ÖMNJI}BEIZPGt V PORÐBEDGIZHwNJF8qkhGIZNJF8H V S hGã¢F%N�BJ] S F6cmF\B j DOF8RåÒÍ%6_ u A NJF V R ÔßV POR V
W ] j$VdW
j ]dL T �Mv;{2F%PáÖMDOF%P�FÀàkBEF%PGROIZPOt V°n>W Fd~>BEDGIZH j$V PáD V LOL»F%P��4AþNlF V Rá]2N4ÖMNJIKBJF`DGIKBMIZP,BEDGF j$VXj DOF
VdW Ö V T H�NlF%qrhOIZNlF%H VgW ] j$VXW R V B V�j ]2L T �6AþNJF V RªY�IZHlH[NlF%qrhOIZNlF%H V _MAaÑ U ROIZNlF j B[NJF V RáBJ]gcmF\B j D
BEDGF S W ] j Ø V POR Vxj ]2L T BJ],BJN V PGHlcmF%NsI}BaBE]xBEDGF V LOL W I j$V BJIZ]2P S hGã¢F%N%�°AÃÖMNlIKBEFÞY�IZHlH�NJF8qkhGIZNJF8H
V _6A�Ñ U RGIZNJF j B6NJF V RáBJ]�cmF\B j D:BEDOF S W ] j Ø V PGR V°j ]2L T cmNJ]dY¾BEDOF V LOL W I j%V BEIK]2P S hGã¢F%NMBE]°BEDGF
j$VXj DOFd�ße Vdj DGIZPOt S F%POF n BfIKH;F\àiL»F j BEF%R�BE] S F6HlF%F8P�ÖMDOF8PÐNlF V R V POR°ÖMNJI}BEF4DOI}B3N V BEIZ]dH V NJFMDOIKt2D��
^ DOIKHÕIZH S F j$V hGHJFÐBJDOFÐHlL¢F8F%RÜ]dc W ] j%VdW YgF8Yg]2N T F\à j F8F%ROHÞBJDOFgBJIZY�FgNlF%qrhOIZNlF%R�BJ]�Y V NJHlD VdWßV
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_MAaÑ U NlF%qrhOF8HlB$~>HlF%POR,I}B V PORxNlF j F%IK{dF V NJF8HJL»]2POHlFd��e Vdj DOF%_6A�Ñ U Ö V H4IKYgL W F%Y�F%PQBJF%RÐHl]�BED V B
cmF V BEhONlF%H j ]dh W RxF V HJI W TgS FaBJhONJPOF8R,]2P V POR,]dãácm]2NoF\àiL»F%NlIZY�F%PQB V BJIZ]2P�� ^ DOF�PrhOY S F%N V PGR:HlI*�8F
]dc j$VXj DOF S hGã¢F%NJHsIKH�BEhOP V S W FX~+hOL.BE]xPOF V N W T VXWZW ]XcßBJDOFÞY�F%Y�]2N T V { V I WâV S W FÐÒ�î6]dBEF�BJD V B�BEDGF
_MAaÑ U ð3NJ]�{kIZRGF%NsD V H V(W IZY�IKB6]2P.BEDOFÞPrhOY S F8N�]dcfFÀàkBEF%NlP VdW NlF%t2IKHlBJF%NJF8RæNlF%t2IK]2POHaL»F%NlYgI}BJBJF%R��
^ DOIKH�Ö V HaIZP j NJF V HJF8R�cm]2N�]2hGN�F\àiL»F%NlIZY�F%PQBEH Ô �P� T ROF8c V h W B%~ j%Vdj DOF$_MAaÑ U NlF%t2IKHlBJF%NJH VdWZWpj$VXj DOF
S hGã¢F%NlH S F\cm]2NJF8D V POR���� T HlF8BlBEIZPGt V � V tG~GNJF8t2IZHbBEN V BEIK]2P j%V P S F[Y V ROF[BJ]�] j8j hONf]2P(BEDOF�� T V H
Ú��+� IZH4L»F%Nlcm]dNJY�F%R,IZPQBE] j%Vdj DOF S hGã¢F%NlH%� ^ DOIZHMIKH W F%HlHMROF%Y V POROIKPOtÞ]2PxBEDGF
]dL¢F8N V BJIZPOtÞH T HbBEF8Y
S hGBsNlF%qrhOIKNJF%H�ØXF%NlPOF W IZPQBJF%N VXj BEIK]2P�]2P�F\{2F%N T NJF8t2IZHbBEN V BEIK]2P V POR�ROF8NJF8t2IZHbBEN V BEIZ]dP�� Ú P�efD V LGBEF8N
ïO~GÖ�F V P VdW T �8F�BEDOFs]�{2F8NJDOF V Rª]dc*NJF8t2IZHbBEF8NJIZPGtÞ]2P:BJDOF)� T �

ù ñ�ÿ�ñ$ð ¤�£p²¹�¥Ä�£¥¸[·=~ ®�´ ¶O£¥­

A�H,ROIKNlB T R V B VÜVdj8j hOY�h WâV BJF%HxIZP§BJDOF j$Vdj DOFX~aIKB(IZHxPOF j F%HlH V N T BE]à�>hOHlD BJ]³BEDOF�HJF8Nl{dF%N
L»F%NJIK]iRGI j$VXWZW T � U IZP j FªBJDOFªLONl]dBE] j ] W Y V IZPQB V IZPOH°L»F%NbcmF j B j ]2POHlIZHbBEF%P j T ~MÖ�F�RO]�PO]dBÐD V {2FªBJ]
Ö�]2NJN T V S ]2hGBaBJDOF�cmNJF8HJDOPGF%HJH
]dcßNJF j F8PrB W T ÖMNlIKBlBEF%P.R V B VxV H�HlF%F8P SQT ]XBEDOF8N j%W IKF%PQBEH8�
ÝæFÞRO]O~
DO]�Ö�F8{2F8N%~3D V {dFÐBE]áLONJ]dBJF j B`cmNlF%HJD�ROIZNbB T R V B V cmNJ]2Y S F%IKPOt W ]2HlB
hOL»]2P j N V HJD V PGR³ØdF8F%L³BEDGF
PrhOY S F%No]Xc j8W F V P j$Vdj DGF S hGã¢F%NJH V { V I WâV S W F V B V NJF V HJ]dP V S W F W F\{2F W SrT �>hOHlDOIZPOtÞRGIZNlB TgS hGã¢F%NlH
BE]°BEDGF
HlF%Nb{2F%N[L¢F8NJIK]iROI j$VdWKW T � ^ DOF j%W IZF%PQBMHlF W F j BJH S hiã�F8NJHMcmNJ]2Y¾BJDOF
_ Ú % ^|{ qrhOF%hOF V H V�WZV HlB
NJF8HJ]2NbB S hiB�Ö�]2NJØ W ] V ROH[BJD V B V NJF`DOF V { T ]2PáÖMNlIKBEF8H[ÖMI WZW NJF8HJh W BaIKP S hiã�F8NJH S F%IKPOtþ�>hGHJDOF8R.]2P
ROF8Y V PGRáI}c V S VXj ØktdNJ]2hOPGRáBEDGNJF V RáRO]kF%HMPO]XB �>hOHJDáL¢F8NJIK]iROI j$VdWKW T �
e Vdj DOF%_6A�Ñ U IZP j ]2NlL¢]2N V BEF8H V ROF WâV T F8R � ÖMNlIKBJF`L»] W I j T BJ]gØXF%F8LªBEDOF W F\{2F W ]Xc;ROIKNlB T,S hGã¢F%NlH

NJF V HJ]dP V S W Fd��ÝæFMhOHJFMBEDOFML V N V Y�F8BJF%NJHwROF n POF8R SQT BEDOFMïO� ÿ
Ñ�NlF%F}� U _ S hGã¢F%N j$Vdj DOFMBE]sROF j IKROF
ÖMDOF8P³�>hGHJDOIKPOt,IZH�POF j F%HlH V N T V POR�F%Y�L W ] T V H T P j DGNJ]2PO]dhOH
ÖMNlIKBJF%H W IKØdF°î[Ñ U {iÿG��A �>hGHJDOIKPOt
BEDGNJF V RáL»F%Nbcm]2NJY�IZPOt V H T P j DONl]2PO]2hGH��>hOHlDOIZPGt�ÖMDOF8P:BJDOF�cm] WZW ]�ÖMIZPOtÕBJDONJF8HJDO] W R:IZH4F\à j F%F%RGF%R �



�.u ìwv»ê$#\ëA@�y+ç�ë í u ��ê$# í\ê ~ ëc# 
2�

U�Z�/ , /1)K0+�(���+Q�Q2*() d�� R O�, /=)K0.�(���2Q�Q+*() d+k��4�
Ý!DOF%NlF �
Z�/ , /1)K0.�K���+Q�Q+*K) d�� 0 O 0 � R=���+Q�Q+*K) d��h�����.�
R O
, /1)K0.�K���+Q�Q+*K) d�� Z�/ , /1)�0.�(���+Q.Q+*() d��4�
^ DOIZH4Y�F V POHoBED V B4ÖfF S F%t2IKP(BE]Ö�>hOHlD:ÖMDGF%P V LOLONl]$àGIKY V BEF W T �X��� ]Xc*BJDOF j$Vdj DGF
IKHoROIKNlB T �

� P j F3BJDOF3PrhOY S F%N¥]dciROIZNbB TaS hGã¢F%NlH+c VdWZW H S F%POF V BEDsBEDOF3BJDONJF8HJDO] W R�~�BEDOF3BJDONJF V RsH W F8F%LOH8~ Ö V I}BEIZPGt
BE] S F�Ö�]2ØdF8P�hOL§ÖMDOF8P POF j F8HJH V N T � v;{dF%N T BJIZY�F V S hGã¢F%NxIKH(ROIKNlBEIKF%R�~4BJDOF.BEDONlF%HJDG] W R§IKH
F\à V Y�IZPGF%RxBE]°HJF8F`I}c*Ö V ØrIZPGt°BJDOF�BEDONlF V R:IZH4PGF j F8HJH V N T �
Ñ W hGHJDOIKPOt�]dcpROIKNlB T R V B V IZHoL»F%Nbcm]2NJY�F%RxhOHlIZPOt�BJDOF�_MAaÑ U(V H T P j DONl]2PO]2hOH4ÖMNlIKBEF�IZPQBEF8Nlc Vdj F

V POR j ]2Y�L W F\BEIZ]dPæt2Nl]2hOLOH8� � P j FgBEDOFÐBJDONJF8HJDO] W R�IZH`F\à j F8F%ROF8R V POR�BEDGFE�>hOHlDOIZPOt�BJDONJF V R³IKH
Ö�]2ØdF8PåhGL�~¢I}B W ] j ØrH V ÖMIZPORG]�ÖÁ]Xc3P�ROIKNlB T j$Vdj DGF S hGã¢F%NlH°ÒmBJDOF W F V HbB�NlF j F8PQB W T hOHlF%R S hGã¢F%NlH
]2P,BEDOFsDOF V R:]dc*BJDOF
_ Ú % ^|{ qrhOF%hOF Ô � ^ DOF�BEDONlF V R:]2P W T õ BJNJIKF%H}õicm]2NoBEDOF8HJF W ] j ØrH%~>LONlF8cmF%NlNJIKPOt
BE] W ] j Ø V PO]dBEDGF%N S hGã�F8NÐN V BEDOF8NÐBED V P�Ö V IKBÐ]2P7]2POF:BED V B(IZHgIZP�hOHJFX�C_6A�Ñ U�j ]2YgL W F8BJIZ]2P
t2Nl]2hOLOH VXWZW ]�Ö V PrhOY S F8N3]dc V H T P j DGNJ]2PO]dhOH Ú���� NlF%qrhOF8HlBEHwBE] S FotdNJ]2hOL»F%R�BJ]2t2F\BEDOF8N%��Ý V IKBJIZPOt
]2N°L»] WZW IZPOt�]dP BJDOIZH j ]dYgL W F8BJIZ]2P�t2Nl]2hOL LONJ]kROh j F%H V D V POR W F,BJ]åBJDOF n NJHbB j ]2Y�L W F\BEF%R Ú��+�
]2L»F%N V BEIK]2P9´ ��A�H T P j DGNJ]2PO]dhOH�ÖMNlIKBEF8H V NJFMIZHlHJhOF8R�cm]2N3BJDOF4ÖMIZPORO]�Ö�]dc W ] j ØXF%R S hGã¢F%NJH8�;Ý!DOF%P V
j ]dYgL W F8BJIZ]2PÞIKH VXj qrhOIZNlF%R�~QBJDOF V HJHJ] j I V BEF8R S hGã�F8NwIZHwY V NJØdF8R j8W F V P�~rhOP W ] j ØXF%R V PORgL WâVdj F%R�]2P
BEDGFfB V I W ]dcOBEDGFMe ø vwA�î�qrhOF%hGFd� Ú c>BEDGFfPrhOY S F%N;]Xc�ROIZNbB T`S hGã�F8NJH;HbBEI WZW F\à j F8F%ROH;BJDOFfBJDONJF8HJDO] W R
L»F%NJY�IKBlBEF8R�~ V PO]dBEDGF%N S hiã�F8NaIZH W ] j ØdF%R V POR V P V H T P j DONJ]dPO]2hOH�ÖMNJI}BEF`IZH�L»F%Nbcm]2NJY�F%R�~¢BEIKF%RªBJ]
BEDGFgH V YgF j ]2YgL W F8BJIZ]2P.tdNJ]2hOL��(Ñ>]2NaBEDGFgFÀàGL»F%NlIZY�F%PQBEH
NJhGP�IZP.BJDOIZH�BEDGF%HJIKH%~pÖfF�hOHJF !�� ���
BE]ÞLGNJ]�{kIZROF V ÖMIKPORO]�Ö HJI��%FaBED V B T IZF W ROHft2]i]kRÐBJDONJ]2hGt2DOLOhGB V POR W ] j ØrHo]2P W T V PxIZPOHlIZt2POI n>j$V PrB
PrhOY S F%No]Xc S hGã�F8NJHoHl]�BED V BoBEDOF j$Vdj DOF�IKHoPO]dBfHlBJN V IKPOF%R SQT �OhOHJDOIKPOtÕÖMNlIKBEF8H%��%MF%HJh W BEHfHJDO]�ÖMP
IZPÐefD V LiBEF%NßïÕRGF%Y�]2POHlBJN V BJF4BED V B�F8{dF%PÐÖMDGF%PÐBJDOF6ÖMNlIKBJF W ] V R�IZHwDOF V { T ~iBEDGFã�>hGHJDOIKPOt`BJDONJF V R
µ��7·wÄQÄË¾QÎ1���fÌwÁ Ðw»®¹ÍÅp�����1¾ËÎ}¿Í»®Î"ÁÍ¾ËÐ�» ÁÍ·��9» ¸"ÁÍ»��p�fÌ�¾Ë¿��{¾ ¿��&ÌòÁ���·w¹Í¿f¿Í¾QÆò»�·w¸�¿ ¾ËÎ"Á�¿Í»ÉÌ}�
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IZH4F\ã�F j BJIK{2F
IZP,ØXF%F%LGIZPOt S hGã¢F%NlH j8W F V PáHl]ÞBED V BA�>hGHJDOIKPOt°]2PáRGF%Y V POR,IZHMPOF\{2F%N6NJF8qrhOIZNlF%R��

ù ñ�ÿ�ñúù ¦ ­kÄ[µa ¢¡a®>¿�µa¿��a­��§£¥�3¸ ¦ ¡a£p�3¸

e Vdj DOF%_6A�Ñ U S hiã�F8NJH V NJF n àiF%RgIZP°HJI��%F`ÒmBJDOIZHwHJI��%FMIZH V R y hOHlB V S W FoÖMDGF%P n NlHlB j NlF V BJIZPOtsBEDGF
j$VXj DOF Ô ~;hOP W IZØdF°BEDG]2HJFgIZP�BEDOFÐÑ�NlF%F}� U _¾ØXF%NJPGF W S hGã�F8N j%Vdj DOFd�,A[H V NlF%Hlh W B%~ V NlF%qrhOF8HlBÕcm]dN
V S W ] j Ø(]dc�R V B V°WâV NJt2F8NoBED V P:BEDOF j$VXj DOF S hGã�F8N[HlI*�8F`NlF%qrhOIZNlF%H6H T P j DONl]2PO]2hGH�BEN V POHlcmF8NJH6]dc V H
Y V P T j$Vdj DGF�R V B V S W ] j ØrH V H V NJF°POF j F8HJH V N T cm] WZW ]�ÖfF8R SrT V R V B Vxj ]2L T � ^ DOIKH�IZPOF\Û j IZF8P j T
IZH4RGF VdW B4ÖMIKBED,hOHlIZPOt V H T P j DONJ]dPO]2hOH6NJF V R V DOF V RxÖMI}BEDOIKP V R V B V S W ] j Ø��wÑ>]2N V NJF V R:NlF%qrhOF8HlB
WâV NJt2F8N�BED V P j%Vdj DOF S hGã¢F%NsHJI��%FX~¥BJDOF�BE]XB VdW PrhOY S F8N
]Xc S hiã�F8NJHsNJF8qkhGIZNJF8R V NJF Vdj qkhGIZNJF8R V POR
W ] j ØdF8R��,A�H T P j DONJ]2PG]2hOHÞNJF V ROH V NJFgIZHlHJhOF8R�cm]2N VdWZW S hGBÕBJDOF n NJHlB S W ] j Ø.IZPåBEDOF�DO]2L»F%H
BED V B
BEDGF T ÖMI WKW S F j ]2YgL W F8BJF%R,ÖMDOI W FaBEDOF n NlHlB S W ] j Ø(IZHMNlF V R:H T P j DONl]2PO]2hGH W T � Ú P:BJDOFsÖf]2NlHlB j$V HlF
ÒmÖMDGI j DÜ{2F%N T N V NJF W T ] j%j hONJH Ô ~ V H T P j DONl]2PO]2hOH�NJF V ROHÞBED V B V NJFxPG]dB j ]2Y�L W F8BEFx]dPÜBJIZY�F V NlF
Ö V IKBJF%R:]2P S F\cm]2NJF�BEDGF
R V B V IZH j ]2LOIKF%R,BE]ÞBEDOF V LGL W I j$V BJIZ]2P S hGã�F8N%�

ù ñ�ÿ�ñ�ÿ �³¿M¸�£��Ü�3­G£

e Vdj DOF%_6A�Ñ U Ö V HfIKYgL W F%Y�F%PQBEF8Rg]dPgBE]dLÐ]dc V hOHlF%N � W F\{2F W _MAaÑ U ðwNl]�{iIKROF%NßROF8HJIZtdPOF%R V POR
IZY�L W F%Y�F%PQBEF8R V B�_ahOØXFÞ|[POI}{2F8NJHJI}B T Ò�_aF8B V I W HM]dc;BEDGF j%W IZF8PrB[IZY�L W F%Y�F%PQB V BJIZ]2P j%V P S F`cm]2hGPOR
IZP q ���ts Ô � u ]2HbB
NJF%qrhOIKNJF8R�cmhGP j BJIZ]2P VXW IKB T Ö V H�LONlF%HJF8PQBÕIKP�BEDOIKH j%W IZF%PQB�IKYgL W F%Y�F%PQB V BEIK]2P��aÝæF
V RORGF%R,BEDOF�cm] WKW ]�ÖMIZPOt`cm]2N4IZP,]2NlROF%N4BE]°HlhOLOL»]2NlB j$VXj DOIZPOt �

ö _aF W F%t V BEIK]2P(HJhGLOL¢]dNlB

ö _MAaÑ U S VXj Ø j ]2PQBENl] W+j D V PGPOF W HJhGLOL¢]dNlB

ö A[ROROIKBJIZ]2P VdW F\Û j IZF8P j T V PGR:cmhOP j BEIK]2P VdW IKB T BE] n>W FaB V S W F%H4IKP,BJDOF j%W IZF%PQB
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ö U hGLOL¢]dNlBMcm]2N V BJ]2YgI jaV LGL¢F8POR

ö ^ DONlF V R � H V cmF j%V L V S I W I}B T ÖMI}BEDOIKPxBEDOF
ð3NJ]�{kIZROF8N

ö A�ð Ú�j D V POtdF%HMcm]2N4IZY�L W F8YgF8PQBEIZPGt�]2hON4LONl]dBE] j ] W

ö U _)� � � � HlhOLOL»]2NlB

^ DOFg_6A�Ñ U HJF%Nb{2F8N`hOHlF%RåIZH V ØdF8NJPOF W NJF%HlIZROF8PQB$~¥Y�h W BEI � BEDONlF V RGF%R�~ V H T P j DONl]2PO]2hOH
HJF8Nl{dF%N
ROF\{2F W ]2L»F%R V B z V Nl{ V NJR�q ÿ �ts � Ú BsIKYgL W F%Y�F%PQBEH[BEDOF�cmh WKW _MAaÑ U HlL¢F j I nOj$V BJIZ]2P V PGRåHlhOLOL»]2NlBJH
]2L»F%P`ROF W F%t V BJIZ]2PGH V H�ROF8H j NlI S F%R�IKP`LGNJF8{kIK]2hOH�HlF j BEIZ]dPOH%� ^ DOFfHlF%Nl{dF%N;ØXF%F8LOH;BEN Vdj Ø�]dc VdWKWQj%W IZF%PQBJH
BED V BÕD V {dF V,n>W F°]2L»F%P V POR�IKH`NlF%HlL¢]2PGHJI S W FÞcm]2N
ROF8BJF j BJIZPOtáHJD V NJIZPGt j ]2P��>I j BEH8���f]dBJD j%W IZF8PrB
V PORªHJF%Nb{2F8N j ]kROF V NlF j ]dYgL W I V PQBMÖMIKBJDª{ � � � ]dc3BEDGF�_MAaÑ U�U _)�A��Yg]kROI n F%RáBJ](]2L»F%N V BEF`]2P
Ñ>NJF8F«� U _�� ^ DGF j%Vdj DOF%_6A�Ñ U A�ð Ú�j$V P S Fscm]dhOPOR,IZP,A�LGL¢F8POROI}àxAÕ�

�®À Ð©Ì�¾QÄ Ì� �ÄQ»�·wÎ�¿���»i¡°»u 	¼�������Ò ��Ì�¢ ÁÍº�·wÄQÄQÌ} t·�¹�Ì�¿Í¾QÐw»�Ò ·�¹��
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^ DOIZH j D V LGBJF%NaF\{ VXW h V BJF%H j%Vdj DOF%_6A�Ñ U�V POR j ]2YgL V NJF8HaIKB6BE]x_MAaÑ U hOHJIKPOt(Y�I j Nl] S F%P j D �
Y V NJØrH V POR,Y Vdj Nl] S F%P j DOY V NlØkH8�3Ý�FsY�F V HlhONJFaBJDOF j ]2HbB[]Xc*IKPOROI}{iIKROh VdW ]2L»F%N V BEIZ]dPOH V POR,BEDGF
L»F%Nlcm]dNJY V P j F�]Xc�IKPrBJF%NlF%HlBJIZPOt°Ö�]2NJØ W ] V ROHMLONJ]kROh j F%R SQT ð*]2HbBEY V NJØ]q � ï s ~ V H T PQBEDGF8BEI j S F%P j D �
Y V NJØ��oÝæFÕL»]2NlBJF%R�ðp]2HlBJY V NJØxBE]�NJhOPª]�{dF%N�_6A�Ñ UáV PGR j$Vdj DGF$_MAaÑ UªV PORªIKPOHlBJNJhOY�F%PQBEF8R�IKB
BE]ÞY�F V HJhONlFaBEDOF j ]2HlBM]dcpIKPOROIK{kIKROh VdW�n>W F Vdj%j F%HJHM]2L»F%N V BEIK]2POH8� U F j BEIK]2PxïO� � RGF%H j NJI S F8HoBEDOF�hOHlF
]dc j$Vdj DOF%_6A�Ñ U BJ]áRGF8BEF8NJY�IZPOFÞBJDOF j ]2HlB`]dc�{ V NJIZ]dhOH�L V NbBEH
]dcfBJDOF°R V B V L V BJD�� U F j BJIZ]2PåïO� �
ROF8H j NlI S F%HMF\àiL»F%NlIZY�F%PQBEHoÖMI}BEDxY�I j Nl] S F%P j DOY V NlØkHoBJD V B4Y�F V HJhONlFaBEDOF�F\ã�F j B6]dc¥BEDOF�RGIKã¢F%NJF8PQB
ð*]dHlBEY V NlØ.]2L¢F8N V BJIZ]2PGH%�(ÝæFgLONlF%HlF%PQB V POR V P VdW T �%F°B×Öf]�IKPQBEF%NlF%HbBEIZPGtªðp]2HlBJY V NlØ.Öf]2NlØ W ] V RGH
IZP U F j BJIZ]2POH6ïO� � � � V PORªïO� � � � � U F j BEIK]2PáïG� ÿ°LONJF8HJF8PrBJH V HJIKYgL W FaNJF V R S F%P j DOY V NJØxF\àiDOI S IKBJIZPOt
W ] j$VXW IKB T ]dc�NJF\cmF%NJF8P j F�BED V BsHJDO]�ÖMH`BJDOF S F8POF n BÕ]dc j$Vdj DGIZPOt,ÖMIKBJDO]2hGB�BJDOFgY�F8B V R V B V F8ã¢F j BJH
BED V BMNJF8HJh W B6cmNl]2Y ðp]2HlBJY V NJØ��
Ý�FgF\àiL»F j BÕBEDOF j%W IZF%PQB j$Vdj DGFgBE] S FgY�h j D³Y�]2NlF�F\ã�F j BJIK{2FgBED V PæNJF8Yg]dBJF VXj%j F8HJHÕÖMDGF%P

BEDGF`Ö�]2NJØrIZPGt(HJF\B n BJH�Y�]2HlB W T IZP:BEDOF j$Vdj DGF � F8HJL»F j I VdWKW T cm]2N6HJY VdWKW R V B VgVdj%j F%HJHlF%H8~ S F j$V hOHlF
W ] j$VXWpj ]2LOIKF%H V B�Y�F%Y�]2N T HlL¢F8F%R V NlF
{dF%N T c V HlB%�6Ý!DGF%P.Y�IZHJHlF%H V NJF
cmNJF%qrhOF8PQB$~�L»F%Nbcm]2NJY V P j F


+
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IZH3FÀàiL¢F j BEF8RÐBE] S F6HlIZY�I WZV N*BJ]`_MAaÑ U FÀà j F%LGB�IZP°BEDGF j%V HJF8HßÖMDGF%NJF6R V B V
j ]2LOIKF%H V NJF WZV NJt2F V POR
BEDGF%NJFsIKH4PO] W ] j$VdW IKB T ]dc*NJF8cmF8NJF8P j Fte»DGF%NJFsÖ�F
FÀàiL¢F j B j$Vdj DOF%_6A�Ñ U BE]°L¢F8Nlcm]2NlY VÞW I}BJB W F[Ö�]2NJHlF
BED V Pª_MAaÑ U S F j%V hOHlF
BJDOFsYgIKHJHJF8H V NJF�FÀàGL»F%PGHJIK{dF V PGR:R V B V IZH4PO]XBMNJF%hGHJF%R��
^ DOFaFÀàGL»F%NlIZY�F%PQBEHßIZP�BEDOIKH j D V LGBEF8N�Ö�F%NlFaL¢F8Nlcm]2NlYgF8RÐ]2P V L V B j DOF8RÐ{2F8NJHJIK]2P(]dc+Ñ�NlF%F}� U _

ïO� ÿ,ÖMI}BEDåB×Öf]ªð*F%PQBJIZhOY ÚJÚlÚ 
2�2� uªz �ÐY Vdj DOIZPGF%HÐÒ�]2POF j%W IZF8PrB%~*]dPOFgHlF%Nb{2F%N Ô ÖMI}BED � ÿ2ÿ uªz �
Y�F%Y�]2N TªS hOHJF8H V POR � g ���2�2�d� %6ð u U F V t V BEFgefDOF%F\B V DæROIZHlØrH%� ^ DOF�HJF%Nb{2F8N`D V R � g �C]dc
%MA u �iA WZW Ö�]2NJØrIZPGtÞHJF8BJH4IZPÐBJDOFaFÀàGL»F%NlIZY�F%PQBEHfNJhOPxDOF8NJF n BlBEF8RxIZPÐBJDOFaHJF8Nl{dF%N j$Vdj DGFd�3Ý�F�RO]
PO]dB
FÀàGL»F%NlIZY�F%PQB�ÖMIKBJDåÖ�]2NlØ W ] V ROHaBJD V B
t2]xBE],HlF%Nl{dF%N`ROIZHlØ S F j$V hGHJF�ROIZHlØ Ú��+� IKH�F\àiL»F j BJF%R
BE] S F VæW IZY�IKBJIZPOtªc VXj BE]dN°cm]dN VdWKWon>W F,H T HbBEF8Y F8Pr{kIKNJ]2POY�F%PQBJH%� Ú PQBEF%NlF%HbBEIZPGt�Öf]dNJØ W ] V ROH�cm]dN
_MAaÑ U Ò V POR j$VXj DOF$_MAaÑ UGÔ[V NlF
BJDO]2HJF
IZP,ÖMDOI j D�YgF8Yg]dN T � BJ] � Y�F%Y�]2N T R V B V BJN V PGHlcmF%N6IZHMBEDGF
S ]dBJB W F%PGF j Ø��3Ñ>]2N VdWKW F\àiL»F%NlIZY�F%PQBEH8~rÖ�FMÖMIZNJF8R �2�+
 u �Ü]dc %6A u cm]2N*BEDOF j%W IZF8PrB j%Vdj DOFX~rÖMDGI j D
IZHMÖMD V B�ÖfF�FÀàiL¢F j B VÐj8W IKF%PQB[BJD V B�D V H ��
�� u �Â]Xc�%6A u BE]ÐD V {2F V { V I WZV S W Fscm]dN[I}BEH j%Vdj DOFX�
^ DOIKH V Yg]2hGPrB3Ö V HwROF\BEF%NlYgIKPOF%R SQT NJhGPOPOIZPGtsBJDOFMH V Y�F4F\àiL»F%NlIZY�F%PQBEHßROF%H j NlI S F%R�IZPÞcm] WZW ]�ÖMIZPOt
HJF j BJIZ]2POHshOHlIZPOt:î[Ñ U {iÿ:]dP Vxj8W IZF8PQB�ÖMIKBED �+
t� u � ]dc�%MA u � u ]2POIKBJ]2NJIKPOtxY�F%Y�]2N T hOH V t2F
HJDG]�Ö�F%RæBED V BshGLæBE] �2��
 u �Á]dcfY�F%Y�]2N T Ö V H V { V I WâV S W F`BJ]áî[Ñ U {iÿ,]2PæHlh j D V,j%W IZF8PrB V POR
VdW Yg]2HbB VdWKW ]dc*IKB4Ö V H6hOHJF8R:cm]2NoBJDOF j%W IZF%PQB j%Vdj DOFd�

×]��� æ �a���,�.�ß#%&�/ '3��� �6�Õ�f���
	��?
�� 	 �`';� B��`';�

Ú P.BEDOIKHaHJF j BEIK]2P�~�Ö�FÞhOHlF j$Vdj DOF%_6A�Ñ U BE](Y�F V HlhONJF�BJDOF j ]dHlB�]dcwBJDOF�{ V NJIK]2hOH V HJL»F j BJH�]dc
BEDGFÐR V B V L V BED�� ^ DOFgLOhONJL»]2HlF(]dcoBJDOIZH
F\àiL»F%NJIKYgF8PQBÕIKH
BJ]ªLONl]�{kIKROFÐHl]2YgF�IZPGHJIZtdDrB`IZPQBJ]áBEDGF
ROI}ã�F8NJF%PQBs]�{2F8NJDOF V ROH
IZPQ{2] W {2F8R.ÖMIKBED j%Vdj DOF$_MAaÑ U�V POR�HJIZY�I WZV N V LOL W I j$V BEIZ]dPOH6BJD V BsL»F%Nbcm]2NJY
Ú��+� ]2P V _MAaÑ U L WâV BJcm]2NlYá�¥Ý�F[F\à V Y�IZPOFMBEDGF[NlF V R(R V B V L V BEDgIZP�BEDOF j$V HlF�]dc V`j$VXj DOFaY�IZHJH
ÒmÖMI}BED°NJF8t2IZHbBEN V BEIK]2PÞ]dc j$Vdj DOF S hGã¢F%NlH�]dP°BJDOF � T Ô3V POR�hOHJF4BEDGIZH3BE] S NlF V ØÕBJDOF j ]2HbBßRO]�ÖMPÐIZPQBJ]
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BEDGFscm] WZW ]�ÖMIKPOt j ]dYgL»]2POF8PrBJH �

ö %MF%t2IKHlBJN V BJIZ]2P � ROF%NlF%t2IKHlBEN V BEIK]2P

ö _MAaÑ U ]2L»F%N V BEIK]2PåÒ�_MAaÑ U NlF%qrhOF%HbB$~F%6_ u AÂÖMNJI}BEFd~�_MAaÑ U %MF%HlL¢]dPOHJF Ô

ö _ V B V�j ]2L T

ö � BEDGF%N`Ò V RGROIKBJIZ]2P VXW Hl]dc�B×Ö V NJF
]�{dF%NlDOF V Rá]2P,BEDOF j%W IZF8PrB Ô

Data copy to 
application buffer

2

 4 DAFS Op

Registration De−registration 1  3

Ñ�IKt2hONlF�ïO� � � ð*]2HlHJI S W Fs_MAaÑ U e W IKF%PQB Ú YgL W F%Y�F%PQB V BEIK]2POH

Ñ�IZtdhONJFoïG� � I WKW hOHbBEN V BEF8H�BEDOF4RGF8B V I W H�]dc¢BJDOIZH3L V BED��*Ý!DOF%P V YgIKHJH;] j%j hONJH V PORÞBJDOF j$Vdj DOFMIKH
j ]dP n t2hONlF%R,BE]ÞNlF%t2IKHlBEF8N S hGã¢F%NlH6]dP,BJDOF&� T ~ V S hGã¢F%NMIZHoHlF W F j BJF%R:hOHJIKPOtÞBEDOF ø %o| VXW t2]2NlIKBJDOY
V PORæNJF8t2IZHbBEF%NlF%R7Ò � Ô �(A¾_MAaÑ U ]2L»F%N V BEIK]2P�Ò � Ô IZHsIKHJHJhGF%R�BJ]ªL»F%Nlcm]dNJYÓROIKNJF j B Ú��+� IZPQBJ]áBEDGF
S hGã¢F%N8� ^ DOF j$Vdj DGF S hGã�F8N�IZH`BEDOF8P�ROF%NlF%t2IKHlBEF8NJF8R�Ò�ÿ ÔÕV PGR V�j ]2L T Òmï Ô IKHÕL»F%Nlcm]dNJY�F%R�IZPQBJ]
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BEDGF V LGL W I j$V BJIZ]2P S hGã¢F%N8�4A�RORGIKBEIK]2P VdW HJ]dc�B×Ö V NJF`]�{2F%NlDOF V R WâV S F W F%R V H � ê u #\ëoNlF8cmF%NlH[BJ] j$VXj DOF
W ]k]2ØrhOL�~�D V HlDOIZPOtG~fB V S W F,hOL»R V BEF8HÐIKP j$VXj DOF$_MAaÑ U�V POR�]XBEDOF8NgHl]dc�B×Ö V NJFª]�{dF%NJDGF V R§IKP�BEDGF
ð3NJ]�{kIZROF8N`Ò�HJh j D V HMROF8H j NlIZLGBJ]2N4LONl] j F%HJHlIZPOt Ô �
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Read Block Size (Kb)

Other
Registration Time
Data Copy
DAFS Op

Ñ*IZt2hONlF�ïO� � � %6F WâV BJIK{dFsef]2HlB[]dc�_ V B V ð V BEDªef]2Y�L¢]dPOF%PQBEH

^ DOIZH�t2IK{dF%H3hOH;Hl]2Y�FoIZROF V ]dc»DO]�ÖÜBEDOF j ]2HbBEH3IZP j NJF V HJF V H;Yg]dNJFfR V B V IKH�BEN V POHbcmF%NJNlF%R��;î[]dBJF
BED V BÕBJDOF%HlF(YgF V HJhGNJF%Y�F%PQBJHÕcm] j hOHÕ]dP³H T P j DONl]2PO]2hGH Ú���� ´ �pÝæF(Y�F V HlhONJFgF Vdj D j ]2YgL»]2POF8PQB
cm]2N
NJF V R S W ] j Ø�HJI��%F8HÕN V POt2IZPGtácmNJ]dY�ï�� BE] 
k��� �Þ~¥NJF V ROIZPOt V BJ]dB VdW ]dc � g � ]dc4R V B V IZPQBJ]
BEDGF j$Vdj DGFd�ßAÂHJIKPOt W F S W ] j Ø�NJF8HJIZRGF%PQBMIZP(HlF%Nb{2F%NMY�F%Y�]2N T IKHfNJF V RxNJF8L¢F V BEF8R W T V POR(BJDOF j$VXj DOF
S W ] j Ø`IZH3IZPQ{ VdW IZR V BJF%RÞIKYgY�F%ROI V BEF W T V c�BJF%NbÖ V NlROH3BE]
HJIKY�h WâV BEFfN V PORO]dY Vdj%j F%HlH%�3Ý�F4Y�F V HJhONlF%R
BEDGF j ]2HlB:]dc`NJF8t2IZHbBEN V BEIK]2P V POR ROF8NJF%tdIZHlBJN V BJIZ]2P SQT B V ØrIZPOt³BJDOF�YgF V HJhONlF%Y�F%PQBEH n NlHlB,ÖMIKBJD
LONlF � NlF%t2IKHlBJF%NJF8R j$VXj DOF S hGã¢F%NlH V PGR V t V IKP:ÖMI}BEDáNJF%tdIZHlBJN V BJIZ]2P:]2P:BEDOF�� T � ^ DOFÕRGIKã¢F%NJF8P j F`]dc
BEDGFgB×Ö�]�YgF V HJhGNJF%Y�F%PQBJH�IZHsB V ØXF%P V HsBEDGFÐ]�{2F8NJDOF V RÜ]dc4NJF8t2IZHbBEN V BEIK]2P�� ^ DOFgNJF%Hlh W BJHÕ]dcfBEDOIKH
µ�¦ ·w¿Í» ¿��tÌ©¿�ÌwÁÍÅ«Î"º���¹�·wÎ�·�¸"Á�§�¨}©M� ·w¸"Äª�� t»��"ÌcÐw»i��¾¬«+»�¹�»�Î}¿ÍÄQÅ
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F\àiL»F%NlIZY�F%PQB V NJF�HlhOYgY V NlI*�%F8R,IZP:Ñ�IZtdhONJFaïG� � �
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DAFS Op
Data Copy
Registration Time
Other

Ñ�IKt2hONlF�ïO� ÿ � _ V B V ð V BEDªef]2Y�L¢]2PGF%PQB�ef]2HlBJH

Ñ�IZtdhONJF
ïO� � HJDG]�ÖMH[BEDOF
]2L»F%N V BEIZ]dPª]�{2F8NJDOF V ROH V H[L¢F8N j F%PQB V tdF%Ha]dc�BEDOF
F%PQBEIKNJF`NJF V R�]2L»F%N �
V BJIZ]2P�� ^ DOIKH�I WZW hGHlBEN V BEF8H[DG]�ÖÁIKYgL»]2NbB V PQB6F Vdj D j ]2Y�L¢]2PGF%PQB S F j ]2YgF8H V H6BEDOF`R V B V BEN V POHlcmF8N
HJI��%F
IZP j NJF V HJF8H%�MA WKW NJF V ROH[Ö�F%NlFÕL»F%Nlcm]dNJY�F%RªH T P j DONJ]dPO]2hOH W T � ^ DrhOH6BEDOF n çpvi­ ì.vxL»]2NbBEIZ]dP
j ]dPOHJIKHlBEHÞ]Xc[BJDOF(BEIKYgF�B V ØXF%PÜBE].HJF8PORÜBEDOF,_MAaÑ U NlF%qrhOF8HlB$~�L¢F8Nlcm]2NlYo%6_ u A R V B V BEN V POH �
cmF%N8~+Ö V I}Bscm]2N V PORåNJF j F%I}{2F°BEDOF�_MAaÑ U NlF%HJL»]2POHlFd� Ú B j%V P S F°HJF8F%PåBED V B%~ V H�BEDOF S W ] j Ø�HlI*�8F
IZP j NJF V HJF8H%~wBEDOF j ]2L T�S F j ]2Y�F%HÞY�]2NlFxHJIZtdPOI n>j%V PQB V POR j ]2YgL V N V S W FÐBJ]�BJDOF(BEIKYgFgcm]2N�R V B V
BEN V POHbcmF%N%� { F8BÞBJDOIZH j ]2L T IZHÞHbBEI WZW Y�h j D W F8HJHÞF\àiL»F%POHlIK{dF:BJD V P�BEDOF(BJN V PGHlcmF%N�BJIZY�Fd� Ú cMBEDOIKH
S W ] j Ø(IKH4F\àiL»F j BJF%RªBJ] S FsNJF\cmF%NlF%P j F%R�Y�h W BEIKL W F6BEIKYgF8H4IZPxBEDOF�cmhGBJhONJFX~OBEDOF
]�{2F8NJDOF V Rª]dc*R V B V
BEN V POHbcmF%N¯® R V B Váj ]2L T cm]dN`BEDGFÐIZPGIKBEI VdW Y�IZHlH`IKH`Ö�]2NlBJDrÖMDGI W F S F j$V hOHJF(cmhGBJhONJF Vdj%j F%HlHJF%H�ÖMI WZW
S F W F8HJH[F\àiL¢F8POHJI}{2FX� z ]�ÖfF\{2F8N%~�ÖMDOF8P�BEDOF S W ] j ØxIZH WâV Nlt2F V POR�PO]dB[NJF\cmF%NlF%P j F%R V t V IKPáIKPªBEDGF
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cmhGBJhONJFX~2ÖfF4HlIZY�L W T F\àiL»F%NlIZF%P j F j$Vdj DGF6L»] WKW hGBJIZ]2P��¥Ñ>]2N*HJY VdWZW S W ] j Ø`HJI*�8F%H8~QHJ]dc�B×Ö V NJF4]�{dF%NJDGF V R
IZH4NlF WZV BEI}{2F W T IKYgL»]2NlB V PQB S F j%V hOHJFsBEDGFsBJIZY�F�cm]2NoBJN V POHbcmF%N V POR j ]dL T IKH4HJY VdWZW �
Ñ�IZtdhONJFoïG� ÿaHlDO]�ÖMHwBJDOF Vdj BEh VdW { VXW hOF8H�cm]2N�BJDOF4H V Y�F4F\àiL»F%NlIZY�F%PQB V PORÞt2I}{2F8H V S F8BlBEF8N3IZROF V

]dc�BJDOF6NJF V R(]2L»F%N V BEIZ]dP j ]2HlB V H�BJDOF6R V B V BEN V POHlcmF8NfHlI*�%F6IZP j NJF V HJF8H%� Ú B j$V P S F[HJF%F8PÐcmNJ]dYÃBEDOIKH
n t2hGNJFsBED V B S ]dBED:BEDOF
R V B Vgj ]dL T V PGRªNJF8t2IZHbBEN V BEIK]2P j ]2HbB S F j ]dYgF
IZP j NJF V HJIKPOt W T HJIZtdPOI n>j%V PQB$~
V H;BJDOF S W ] j ØÕHlI*�8F4t2F8BJH WâV Nlt2Fd� ^ DOF j ]2HbBw]dc»NJF8t2IZHbBEN V BEIZ]dP�IZP j NJF V HJF8HwÖMI}BED�BJDOF S W ] j ØÕHlI*�8Fd���fhiB
BEDGF�RO]2Y�IZP V PQBfL»]2NlBJIZ]2P�]dc�BJDOFaR V B V L V BED(IKHßBJDOFa_MAaÑ U ]2L»F%N V BEIZ]dP�~QÖMDOI j D(IKPgBJhONJP j ]2POHlIZHlBJH
Y�]2HlB W T ]Xc*BJDOF�BEIZY�FaNlF%qrhOIZNlF%R,BE]ÞBEN V POHbcmF%NMR V B V �

×]��� B�1��*';< ����� °c±d���a�ß#%< ��&('3�

ð*]2HbBEY V NJØáIZH V H T PQBEDOF\BEI j S F%P j DOY V NJØ V IZY�F%R V BaYgF V HJhONlIZPOt n>W F`H T HlBJF%YÓL»F%Nbcm]2NJY V P j F
]�{2F8N V Ö�]2NJØ W ] V R j ]2Y�L¢]dHJF%R°]dc¢Y V P T HJDO]dNlB � W I}{2F%R�~2NJF WâV BJIK{2F W T HJY VdWZWkn>W F8H%� U h j D V Ö�]2NJØ W ] V R
IZHÕHJIZY�I WZV NaBE]�BJD V BÞ]XcMY V I WfV POR�POF8B � POF\ÖMHÞHJF8Nl{2F8NJH�hOHJF8R SrT Ú PQBEF%NlPOF8B U F%Nl{kI j F,ð3NJ]�{kIZROF8NJH8�
ð*]dHlBEY V NlØ j ]2POHlIZHlBJHa]dc;BJDONJF8FÕLOD V HJF8H �Mn>W F j NlF V BJF%H%~¢BEN V POH Vdj BEIK]2POH V POR n>W F`RGF W F\BEF8H%�a_ahGNJIZPGt
BEDGF n>W F j NlF V BJF(LOD V HJF V hOHJF8N � HlL¢F j I n F%RÜPrhOY S F%N`]dc n>W F%H�IKH j NJF V BEF%R V POR³L»]2LOh WZV BEF8RæÖMIKBJD
N V PORO]2Y R V B V � ^ DOF�POFÀàkB,LOD V HlFåIKH V HJF8qrhOF%P j F�]dcsBJN V POH Vdj BJIZ]2PGH%� ^ DGF%HJF.BJN V POH Vdj BJIZ]2PGH
V NlF j DO]2HlF%P,N V PGRO]2Y W T cmNJ]2Y VÕn>W F j NJF V BEF�]2N�ROF W F8BEF�L V IZNlF%RÐÖMI}BED n>W FaNJF V Rx]2N V LOL»F%POR��ßÑ�I W F
j NlF V BJF j NlF V BJF%H V POR�ÖMNlIKBEF8H3N V PGRO]2YÁBEF\àkB3BJ] V�nOW Fd��Ñ�I W F�RGF W F\BEF4NlF%Y�]�{dF%H V N V PORO]2Y n>W F�cmNJ]2Y
BEDGF nOW FÞHJF\B$�°Ñ�I W F`NJF V RæNlF V ROH V N V PORO]2Y n>W FÞIKPåI}BEHaF8PQBEIZNlF8B T V POR nOW F�ÖMNJI}BEFÞIKHaL¢F8Nlcm]2NlYgF8R
V H V P§ìdê � ëÖ� ígìwv�vC# !F| e V N V PORO]2Y V Yg]2hGPrB
]dcoR V B V IZH V LGL¢F8POROF%RæBE],BEDOFgF%PORæ]dcfBJDOF nOW Fd�
^ DOF n P VdW LOD V HJFx]dc[ðp]2HlBJY V NlØæRGF W F\BEF8H VdWZW NJF8Y V IKPOIZPGt n>W F%H%� U B V BEIKHlBJI j H V NJFÐNJF%L»]2NbBEF%R³cm]dN
F VXj D7LOD V HlFª]dc�BEN V POH Vdj BEIK]2POH%� ðp]2HlBJY V NlØ S F8D V {kIZ]2N j$V P S F,BEhOPGF%R SQT j D V POtdIZPOtæHJF8{dF%N VdW
L V N V Y�F8BEF8NJH �
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ö ^ DOFsPrhOY S F%N V PGRáHlI*�%FsN V POt2F�]dc n>W F8H

ö ^ DOFsPrhOY S F%NM]dcpBEN V POH Vdj BJIZ]2POH

ö ^ DOFsN V BEIK]Þ]dc j NJF V BEF%H4BJ]�RGF W F\BEF8H V PGR,BJDOFsN V BJIZ]Þ]dc�NJF V ROH4BE]ÞÖMNJI}BEF8H

ö ^ DOF,PrhOY S F%NÞ]Xc j NJF V BEF8H%~ßROF W F8BEF8H%~ßNJF V ROH V POR³ÖMNlIKBEF8HÞIZP³BJN V POH Vdj BJIZ]2PGH:Ò V P T ]dPOFx]dc
BJDOF%HlF j%V P S F�HJF\B[BJ]°DOIZt2D S I V H%~ W ]�Ö S I V H4]2N S FsNJF8Yg]�{2F8R:cmNl]2Y¾BJN V POH Vdj BJIZ]2PGH Ô �

ð*]2HbBEY V NJØÜÖ�]2NJØ W ] V ROH V NlFªY�F8B V R V B V � IKPrBJF%POHlIK{dFd�ÂÑ>]2NgF8{dF%N T NJF V R§]2NgÖMNlIKBJFd~ Væn>W FªIKH
]2L»F%POF8R V POR j%W ]dHJF%R S F8cm]2NlF V POR V c�BEF8N;BEDOFMR V B V BEN V POHlcmF8N%�wefNlF V BJF%H V POR°ROF W F\BEF%H VdW HJ]sNJF8qrhOIZNlF
Y�F8B V R V B V hGL¢R V BEF%H�]2P�BEDGF:HlF%Nb{2F%N V POR Y�hOHbB VdW Ö V T H�td]�BJ].BEDOF,HJF8Nl{dF%NªÒ�F8{dF%P�IKcMÖfF V NlF
j$VXj DOIZPOt Ô � ^ ]�NJF8ROh j F�H T P j DONl]2PO]2hGH:RGIZHJØ Ú��+��V BgBEDOFáHJF8Nl{2F8Nx]2P7Y�F8B V R V B V ]2L»F%N V BEIZ]dPOH%~
Ö�FxN V P³BJDOF(F\àiL»F%NlIZY�F%PQBEHÕÖMI}BED³BJDOFxÑ;Ñ U�n>W F(H T HlBEF8Y?hOHlIZPOt.Hl]dc�BÞhOL»R V BJF%H8�åA ð*]2HbBEY V NJØ
Ö�]2NJØ W ] V R:ÖMI}BED²Y n>W F%H%~8exBJN V PGH Vdj BEIZ]dPOH V POR V NJF V R � ÖMNlIKBJF
N V BEIK]Þ]dc´³ j%V P S F
ROF%H j NlI S F%R V H
cm] WKW ]�ÖMH �

Ò�îµ®g¶¸· � Ôbj NJF V BEF8Hp®¾Ò�î�®]¶h· � Ô ROF W F\BEF%H�® u ]2L»F%PGHp®¾Ò u ®þî Ô¹j%W ]2HJF8Hp®
r éº¹ ¶¸· � t ü ë���ê¢# é¥® Ò u Ò ����»½¼ Ô · ��� Ô ÖMNJI}BEF8Hy® ÒJÒmØ �E��� Ô u Ô NlF V ROH8�

� POFxD VdW c[]Xc6BJN V PGH Vdj BEIZ]dPOH�IZPQ{d] W {dF j NJF V BEF8H V POR�BEDOFx]XBEDOF8N�D VdW c[RGF W F\BEF8H%��A WZW�j NJF V BEF8H
V POR�]dL¢F8POH V NlFÐL V IKNJF8R�ÖMIKBJD Vªj%W ]2HJFX� ^ DOF8HJFx]2L»F%N V BEIK]2POH V NJFgBJDOF(Y�F8B V R V B V ]2L»F%N V BEIZ]dPOH%�
^ DOF Ú��+� ]2L»F%N V BEIZ]dPOH j ]2POHlIZHbB�]dc4NlF V RGH V PGR�ÖMNJI}BEF%HsBED V BÕ] j%j hONÕRGhONJIKPOt:BJN V PGH Vdj BEIZ]dPOH%� � c
BEDGF(ÖMNJIKBJF%H�L»F%Nbcm]2NJY�F%R�~;BEDO]2HlFxL V IKNJF%R³ÖMI}BED j NJF V BEF%H V PORÜhOHJF8RÜBJ].L¢]dLOh WâV BEF nOW F%H V NJF(PO]XB
j ]dPOHJIKROF%NlF%R:IZPxBEDOFsNlF V R � ÖMNJIKBJFsN V BJIZ] � BEDGF%HJF V NlFsHJDO]�ÖMPªIKP,IKB VXW I j HfIKP,BJDOFsF%qrh V BJIZ]2P V S ]�{2FX�

� V HlF%R³]2PåBEDOIKH`]dL¢F8N V BJIZ]2P S NlF V ØrRO]�ÖMP�~;Ö�FÐFÀàGL»F j BÕBJDOFÐNlF%HJh W BEH
]dcfF\àiL¢F8NJIKYgF8PrBJH`BJ] S F
HlBJNJ]2PGt W T IKP��>hOF8P j F8R SQT Y�F8B V R V B V � IKPQBEF%PGHJIK{dF°]2L¢F8N V BJIZ]2PGH%�xÑ>]2N
_MAaÑ U ~ VdWKW ]2L»F%N V BEIZ]dPOHst2]
BE]ÞBJDOFsHJF%Nb{2F8N%�ò��hGB j$Vdj DGF$_MAaÑ U,j$V P:L¢F8Nlcm]2NlY¾]2L»F%P V POR j%W ]2HJF�]dL¢F8N V BJIZ]2POH W ] j%VdWZW T �
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Ý�FÕL¢]2NbBEF8R.ð*]2HbBEY V NJØæÒ�{ � � 
 Ô BE]ÐhOHJFÞ_MAaÑ UªV POR j%Vdj DOF%_6A�Ñ U � u ]iROI n>j$V BEIZ]dPOH4BE](hOHlF
j$VXj DOF$_MAaÑ Uªj ]2POHlIZHlBJF%R.]2P W T ]dc j D V POt2IKPOt(NJF V R�~�ÖMNJI}BEFd~¢]2L»F%P�~ j%W ]2HJF V POR�hOP W IZPGØ(cmhOP j BJIZ]2PGH
BE].BJDOF j$Vdj DGF$_MAaÑ U F%qrhOI}{ VXW F%PQBJH%� ^ ]åhGHJF:_6A�Ñ U ~�Ö�F,HJIKYgL W T VXWZW ] j$V BEF V PORÜLONJF � NJF8t2IZHbBEF8N
S hGã¢F%NlH`cm]2N Ú��+� ]2L¢F8N V BJIZ]2PGH V POR�ØXF%F%LæBEN VXj Øå]Xc n>W F�D V POR W F%Hscm]2N
_6A�Ñ U ]2L»F%N V BEIK]2POH8�gÝæF
cmhONbBEDOF8NßIKPOHlBJNJhOY�F%PQBJF%Rgð*]2HbBEY V NJØÕBJ] j ]2Y�LOhGBJFMBJDOF j ]2HbBEHß]dc¢IZPOROI}{kIZROh VXW ]2L»F%N V BEIK]2POH6Ò j NJF V BEFX~
ROF W F8BJFd~�]dL¢F8P�~ j%W ]2HJFX~�NJF V R V POR�ÖMNlIKBJF Ô � ^ DGIZHaDOF W LOH[BE]xF\àiL WZV IZPáBEDOF�NlF%Hlh W BJH V POR.HlDO]�ÖËPO]XB
]2P W T DO]�ÖÓ_MAaÑ U�V POR j$VXj DOF$_MAaÑ U L»F%Nbcm]2NJY ÖMIKBJD7BEDOFªt2IK{dF%P7Ö�]2NJØ W ] V ROH S hiB VdW Hl]�DO]�Ö
IZPGROIK{kIZRGh VdW ]2L»F%N V BEIK]2POH j ]2Y�L V NlFd~�F\àiL WâV IZPOIKPOt.BEDOFáNJF%Hlh W BJH%�7ÝæF n NlHlB W ]k]2Ø V BgIZPGROIK{kIZRGh VdW
]2L»F%N V BEIK]2POH�hOHJIKPOt�BEDGF�IZPOHbBENlhOYgF8PQBEF%R7{dF%NlHJIZ]dP§]dc
ð*]2HbBEY V NJØÜ]2P7Ñ;Ñ U ~�î�Ñ U {Gÿi~[îø÷�î�Ñ U ~
_MAaÑ UsV POR j$Vdj DOF%_6A�Ñ U BJ][FÀà V YgIKPOF3BEDOF8IZN S F8D V {kIZ]2N V POR`IZROF8PQBEIKc T BEDOFßHJ]2hGN j F�]dcO]�{dF%NJDGF V ROH8�
ÝæFÞNJhOP.BEDGFÞF\àiL¢F8NJIKYgF8PrBsRGF%H j NJI S F8RæIKP U F j BEIZ]dP.ïO� � � � ÖMI}BED V NJF V R � ÖMNlIKBEFÕN V BJIZ]x]dc ��� Ò VdWZW
BEN V POH Vdj BJIZ]2POH j ]2PQB V IKP�NJF V ROH Ô � ^ DOF,NJF8HJh W BEHÞHlDO]�Ö¾BEDGF S V HJI j S F8D V {kIZ]2NÞ]dcMBJDOF W ] j$VdW�j$V HlF
Ò�Ñ�Ñ UOÔ cm]dN�BEDGIZHfÖ�]2NJØ W ] V R V PGR(BEDOF S F%D V {kIK]2No]dc¥]dBJDOF%NfH T HlBJF%Y�H%��î�Ñ U {iÿ S F%D V {kIZ]dNft2I}{2F%HfhOH
V HlB V POR V NlR.BE] j ]2Y�L V NlF�BEDOF°_MAaÑ U PrhOY S F8NJH V t V IKPOHlB V PORåî&÷�î�Ñ U tdIK{2F8H�hOH V P�IZROF V ]dc
j$VXj DOIZPOtÕF8ã¢F j BJHoIZP�BEDOF�î�Ñ U {Gÿ�F8PQ{iIKNJ]2PGYgF8PrB%~iHlDO]�ÖMIZPOtÞHl]2Y�F[ROI}ã�F8NJF8P j F8HfÖfF�YgIKt2DQBfFÀàGL»F j B
BE]xHlF%F S F8B×Ö�F%F%Pæ_MAaÑ U�V PGR j%Vdj DOF%_6A�Ñ U � Ú P�HJhGYgY V N T ~�Ö�F�cm]2hOPOR�BJDOF�cm] WZW ]�ÖMIZPOt�Ò Vdj BEh VdW
PrhOY S F%NlH j%V P S F�cm]2hOPGRáIKP:A[LOL»F%POROI à � Ô��

ö efNlF V BJFxIZHÕBJDOFxYg]dHlBÞFÀàGL»F%PGHJIK{dF,]2L¢F8N V BJIZ]2P��åA[HÞBEDOF(PrhOY S F8NÞ]dc n>W F8HÞIZP j NJF V HJF%H8~�Hl]
RO]kF%HwBEDGF j ]2HlB�]dc j NJF V BEFX~iHlIZP j F4BEDOF n>W F8H V NJF VdWKW>j NJF V BEF8RÐIKP°BJDOF6H V Y�FMROIZNlF j BJ]2N T � ^ DOIKH
IKH
RGhOFÞBE],BEDOF W IKPOF V N j ]2HbBÕ]dc W ]k]2ØrhOL�IZPåÑ;Ñ U ��Ý!DOF%PåBEDOF°PrhOY S F%N
]dc nOW F%HsNlF%Y V IZPOH
c V IKN W T j ]2POHlB V PQB$~OBJDOF�BEIZY�F�BJ] j NJF V BEF VdW Hl]ÞNJF8Y V IKPOH j ]dPOHlB V PQB$�

ö _aF W F8BJF(D V H V DOIKt2D�{ V NJI V P j FÐIZP VdWKW H T HbBEF%Y�H S hGB°RO]kF%HÞPO]XB°IZP j NJF V HJF,Y�h j D V HÞBEDGF
PrhOY S F%NM]dc n>W F%HMIZP j NJF V HJF8H%�
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ö � L»F%P°D V H V DOIKt2D�{ V NJI V P j Ffcm]2N VdWKW H T HbBEF8YgHwF\à j F%LGB j$VXj DOF$_MAaÑ U �rî�Ñ U {iÿG~r_MAaÑ U°V POR
Ñ;Ñ U IZP.t2F8POF%N VdW B V ØdFÞYÕh j D W ]2POtdF%N[BJ]xL¢F8Nlcm]2NlYõ]dL¢F8På]dL¢F8N V BJIZ]2POH6BED V P�î&÷�î�Ñ U ]dN
j%Vdj DOF$_MAaÑ U � ^ DOF�{ V NlI V BJIZ]2P:IZP.]2L»F%P.IKH�ROhGFÞY V IKP W T BJ] W ]k]2ØrhOLªBJIZY�Fd�sÑ>]2N�î�Ñ U {iÿG~
îø÷sî[Ñ U�V PORåÑ;Ñ U ]2L¢F8P�HJ]2Y�F8BJIZY�F%HaIKHa]dcwBEDOFÞ]dNJROF8N�]dc V cmF8ÖþYgI j NJ]dHJF j ]2POROH � BEDOIKH
IKH S F j$V hOHlF
BJDOF T j%V P:HJ]2Y�F8BJIZY�F%HohOHlF j%Vdj DOF8R V BlBENJI S hGBJF%H V POR:L»F%Nlcm]dNJY ]2L»F%P W ] j$VXWZW T �
e Vdj DGF$_MAaÑ UÞj$V P VdW Ö V T HwL¢F8Nlcm]2NlYË]2L»F%P W ] j%VdWZW T V POR°hOHJF j$VXj DOF%R V BJBJNJI S hGBEF8H S F j$V hOHlF
]dc¥BJDOF j ]dPOHJIKHlBEF8P j T Yg]kROF W �;Ñ>]2N VdWZW H T HlBJF%Y�H4F\à j F8LGB j$Vdj DOF%_6A�Ñ U ~ V HfBEDOF�PrhOY S F8No]dc
n>W F%HMIZP j NJF V HJF8H%~>Hl]gRO]kF%H4BJDOF j ]2HbB[]Xc�]2L»F%P�Ò�RGhOF�BE] W ]k]2ØrhOLxBEIKYgF Ô �

ö ^ DOF6]�{2F8NJDOF V R(]dc j%W ]dHJFMIZH3c V IKN W T j ]2PGHJIZHbBEF8PrB%~iNlF%t V NJR W F%HJHw]dc¢BEDOF6PrhOY S F%Nß]dc nOW F%H8� ^ DOIKH
j ]2HlB
IZHsY�h j D W ]�Ö�F%N�cm]2N
Ñ;Ñ U ~ j$VXj DOF$_MAaÑ UåV PORæî&÷�î�Ñ U � ^ DOIZHsIKH S F j$V hOHlF(î[Ñ U {iÿ
D V H[BE]�cmh WKnOWZW BEDGFÕNJF8qrhOIZNlF%Y�F%PQBEH[]dc V P�]dL¢F8P � j8W ]2HlF j ]2POHJIKHlBJF%P j T Y�]iRGF WpV POR:Ö V I}B[cm]dN
V H T P j DONJ]dPO]2hOH6ÖMNJIKBJF%HoBJ] j ]2YgL W F8BJFd�;A WZW _MAaÑ Uxj8W ]2HlFs]2L¢F8N V BJIZ]2PGH4t2]ÞBE]ÞBEDOFsHlF%Nl{dF%N8�

^ DOF%HlFátdF%POF8N VdW BJNJF%PGROHgtdIK{2FxhGHJF,HJ]2Y�F,IZROF V ]dc6ÖMD V B°BE]�F\àiL»F j BgcmNl]2Y�BJDOF:ð*]2HbBEY V NJØ
F\àiL»F%NlIZY�F%PQBEH4Ö�F`NlhOPáIKP(BEDOF�cm] WKW ]�ÖMIZPGt�HJF j BEIK]2POH8�

ÿ�ñ$ðòñ®ó ¾ �3®OÄ�´bµa¼º¶>¡a£��§£¥�3¸¿�´~ ®�´×¶G£g�§��¶O´¹¿

Ú P.BEDOIKHaF\àiL»F%NJIKYgF8PQB$~�Ö�FÞYgF V HJhONlF�BEDOFÞL»F%Nbcm]2NJY V P j F�]dcwNlF V R V POR�ÖMNlIKBJIZPOt V(j D V POt2IKPOt
n>W F6HlF8BwBED V B n BEHßNJF V HJ]2P V S W T IZPÞBEDOF j%W IZF8PrB j%Vdj DOFX� ^ DGIZHwF\àiL»F%NJIKYgF8PQB�FÀà V YgIKPOF%HwDO]�Ö§L»F%Nbcm]2N �
Y V P j F[IZH V ã¢F j BJF%R SQT { V N T IZPGt`BEDGF�NJF V R � ÖMNlIKBJF�N V BEIZ]G�*ÝæF[{ V N T BJDOF�NlF V R � ÖMNJIKBJF�N V BEIK](Ò VdW Hl]
NJF\cmF%NlNJF%R³BJ] V H
BEDOF(NlF V R S I V H Ô cmNl]2Y ��� BJ] � � ^ DGF(N V BJIZ]á]dc j NlF V BJF%HÕBJ]�ROF W F8BJF%H�NlF%Y V IZPOH
BEDGFÞH V Y�Fd� ^ DOIKHaYgF V POH�BJD V BaBJDOF n>W F�HJF\BsIZH j ]2POHbB V PQB W T j D V POt2IZPGt S hGBaBJDOF�BE]dB VdW PrhOY S F8N
]dc n>W F%H`NJF%Y V IKPOH VXW Y�]2HlB
BEDOFgH V Y�F V H
BEDOFÐIZPOI}BEI VXW PrhOY S F%N�]dc n>W F8H%�ªÝæF(hOHlF ��� ~ �2�2� n>W F8H
V POR.L»F%Nbcm]2NJY ÿ � ~ �2�d� BEN V POH VXj BEIK]2POH8~�F VXj Då]Xc3ÖMDOI j D.IKH Vgn>W F j NlF V BJF�]2N[ROF W F8BEFxÒmÖMIKBJD�F%qrh VXW
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LONl] S V S I W I}B T Ô L V IKNJF8R�ÖMIKBED V NlF V R�]2N[ÖMNJIKBJFd��Ý!DOF8PåBJDOFÞNJF V R S I V HaIZH �$� ~ VdWKW BJN V POH Vdj BJIZ]2PGH
D V {2F,NlF V ROH V PGRÜÖMDGF%P IKBÞIKH � ~ VdWZW BEN V POH Vdj BEIK]2POHÞD V {2FxÖMNlIKBEF8H%��Ñ*I W FgHJI��%F%H V NlFxN V PGRO]2Y W T
j DO]2HlF%P�cmNl]2Y S F8B×Ö�F%F%P 
k��� V POR³ÿ � � SrT BJF%HxÒ V {2F%N V t2FgHJI*�8F �«� � SQT BEF%H Ô � ^ DOF n>W F�HJF\B n BJH
S ]dBED�IZP�BJDOF j%W IZF%PQB V PGRåHlF%Nb{2F%N j$VXj DOF%H8�þ��]dBED�NJF V R V POR�ÖMNJI}BEF S W ] j ØrHaÖ�F%NJF�HJF\B V H WâV Nlt2F%N
BED V P:BJDOF n>W F�HlI*�8Fd� ^ DOIZHMY�F V PGHoBED V B[_MAaÑ U NlF V ROH V PGR:ÖMNlIKBEF8H V NJFsL»F%Nlcm]dNJY�F%R,IZP V HJIKPOt W F
]2L»F%N V BEIK]2P���e Vdj DOF$_MAaÑ U S hGã¢F%NJH;Ö�F%NlF4HJF\B;BE] S F �«� �§IZP�HlI*�%F S hGB3NlF V R V DOF V R`Ö V H3F8P V S W F%R��
^ DOF j%W IZF8PrB j$Vdj DOF°HlI*�%FÞIKHaHJF\B�BE] �2�+
 u ��~�LONlF � NlF%t2IKHlBJF%NJF8R�YgF8Yg]2N T Ò � ïO~ ï �2� S hiã�F8NJH Ô �ÕÝæF
N V P:F Vdj DªFÀàiL¢F8NJIZY�F%PQB6HJF\{2F8N VdW BEIKYgF8H V POR V {2F8N V t2F8RáBJDOFsNJF%Hlh W BJH%�
U IZP j F�ðp]2HlBJY V NlØgÖMNlIKBEF8HsÒ�FÀà j F%LiB4ÖMDOI W F�L»]2LOh WZV BEIKPOt n>W F%HoRGhONJIKPOtÕBEDGF j NJF V BEF�LOD V HlF ÔoV NlF

VdWKW¢V BE]2Y�I j6V LOL»F%PGROH%~ j$Vdj DOF%_6A�Ñ U IZH V S W F[BJ]ÕL»F%Nlcm]dNJY VdWZW ]dc�BEDOF8HJF W ] j%VdWZW T ÖMDOF8PxDO] W RGIZPOt V
ROF W F%t V BEIK]2P��3ðp]2HlBJY V NlØÐ] j%j hONJHM]2P V HJIKPOt W F j%W IKF%PQB$~iBEDrhOH4BEDOF8NJFsIZHfPO]ÞÖMNJIKBJF�HJD V NJIZPGt V POR VdWZW
V LOL»F%PGROH�ÖMI WKW S F W ] j$VdW � Ú P�BJDOFÞ_MAaÑ U,j$V HlFd~ V LOL¢F8POROH V NJF�NlF%qrhOIZNlF%R�~ SQT ROF n POI}BEIZ]dP�~»BJ] S F
HlB V S W T j ]dYgY�IKBlBEF%Rá]2P.BEDOFÞHlF%Nb{2F%N8��Ý�FÞIKYgL W F%Y�F%PQBJF%R V BJ]2Y�I j�V LOL¢F8POROHsIZP�_MAaÑ U HJIZY�I WZV N
BE]°BEDGFsÖ V T î�Ñ U {Gÿ�RO]kF%H4BEDOF8Yá�ßA�P V LOL»F%PGRáÖ V HML¢F8Nlcm]2NlYgF8R SQT W ] j ØrIZPOtÞBJDOF n>W FX~>t2F8BlBEIZPGt
BEDGFªHJI��%F:BE] S FªhOHlF%R V HgBEDGF�L¢]dHJIKBJIZ]2PÜcm]2N V LOL»F%POR�~ j ]2Y�YgI}BJBJIZPOt VdWKW LONJF\{iIK]2hOH W T ÖMNJI}BJBEF8P
R V B V ]2PxBEDOFsHJF8Nl{dF%NMcm]2NoBEDOIKH n>W FX~ V LOL»F%PGROIZPOtÞBJDOFsR V B V hOHlIZPOt V ÖMNJI}BEF V PGR:BJDOF%P:hOP W ] j ØrIZPGt
BEDGF n>W Fd�wÝ�Fscm]2hOPGRáBED V B6NJhOPOPGIZPOtgð*]2HbBEY V NJØ(ÖMI}BED V LOL»F%PORGH[LONl]�{iIKROF%H V ROIZH V RG{ V PQB V tdFscm]dN
_MAaÑ U Ò j ]2Y�L V NlF%R�BE] j%Vdj DOF$_MAaÑ UOÔ BED V BoIKH�HlIZY�L W T V P V NlBJIKc Vdj Bf]Xc�BEDOF[Ö V T ð*]2HbBEY V NJØÞÖ V H
ÖMNJI}BJBJF%P�~4HlIZP j F V BJ]2YgI j,V LOL»F%PORGH V NJFát2F%PGF%N VXWZW T hOHJF8R§IZP�ÖMNlIKBJFáHlD V NJIKPOt�HlIKBJh V BEIK]2POH8� Ñ>]2N
BEDGIZH�NlF V Hl]2P�~;Ö�FxYg]kROI n F%R�ðp]2HlBJY V NlØåBJ]�hOHlFxNJF%tdh WâV N
ÖMNJI}BEF%HxÒ�]2N nOW FÐFÀàkBEF%PGHJIZ]dP Ô IZPOHbBEF V R
]dc V BE]2Y�I jaV LOL»F%POR�� ^ DrhOHa_MAaÑ U L»F%Nlcm]dNJY�HMÖMNlIKBJF%H4ÖMIKBJDáhOPGHlB V S W FsÖMNJI}BEF%H`ÒmIZP W IZPOF�ÖMNlIKBJFsBJ]
HJF8Nl{dF%N3Y�F%Y�]2N T ~ ÖMDOI j D�IZHpPOF\{2F%N j ]2Y�YgI}BJBEF8R
BJ]�ROIKHJØ Ô �;e Vdj DOF%_6A�Ñ U L¢F8Nlcm]2NlYgH V[W ] j%VdWrj ]2L T ~
�>hOHlDOF%R WâV BJF%N3]2N V NJF V R°cm] WZW ]�Ö�F%R SQT V�W ] j$VdWGj ]2L T ÖMDOF8P V YgIKHJH3] j%j hONJH8� U IZP j F j$Vdj DOF%_6A�Ñ U
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IZH V S W F�BE] j%Vdj DOF�Y�F8B V R V B V ÖMDGI W FsDO] W ROIKPOtg]dL¢F8PªROF W F%t V BEIK]2POH%~�I}B[D V H[L»]dBJF%PQBEI VdW cm]2N S F8BlBEF8N
L»F%Nlcm]dNJY V P j FaBJD V Pá_6A�Ñ U �

^ V S W F�ïO� � � A6{2F%N V t2F Ú POROI}{iIKROh VdW{� L»F%N V BEIK]2P:ef]2HbBEHMcm]2N j$Vdj DGF$_MAaÑ U
%6F V R �fI V H � ðwvßî e ø �sU v %6v3Aa_ Ýý% Ú ^ v eò%6v3A ^ v _�v ø v ^ v
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U IZP j FÕY�F8B V R V B V ]dL¢F8N V BJIZ]2POH V NlFÕLONlF8{ VdW F%PQB�IKP:BJDOIZHMÖ�]2NJØ W ] V R�~�ÖfF`F\à V Y�IZPOF n NJHbB�ÖMD V B
BEDGF j ]dHlBEHÐ]dc�IZPGROIK{kIZRGh VdW ]2L»F%N V BEIK]2POH V NJFX� ÝæFªFÀàGL»F j BxBED V BgBJDOFª]�{2F8NJDOF V R!]dc�Y�F8B V R V B V
]2L»F%N V BEIK]2POHMÖMI WZW RO]dYgIKP V BEFsBEDGFÕNJF8HJh W BEH V POR�BEDGFÕNJF V R � ÖMNlIKBJFÕN V BEIZ] j D V PGt2FÕÖMI WKW D V {2F W IKBJB W F
F8ã¢F j B6]2PxBEDOFsNJF8HJh W BEH8� ^ V S W F%H4ïO� � V POR,ïO� � t2IK{dFaBEDOF V {2F8N V t2F j ]2HlB6L»F%N4]2L»F%N V BEIK]2PxIZP9<�Hocm]dN
F VXj Dá]2L»F%N V BEIK]2P���ÝæFsHJF8FsBJD V B j%Vdj DOF$_MAaÑ U ]2L»F%P V PGR j8W ]2HlF�]2L»F%N V BEIZ]dPOH V NJF W ]�Ö ]�{dF%NJDGF V R
S F j$V hOHJF(BJDOF T V NJFgL¢F8Nlcm]2NlYgF8R W ] j$VXWZW T ~+ÖMDOI W FÐ_MAaÑ U POF%F8ROH�BE]�HlF%POR³BJDOF%HlFx]2L»F%N V BEIZ]dPOH
BJ]
BEDGF
HlF%Nb{2F%N8�fv Vdj DáNJF V Rá]dNoÖMNJIKBJFaBEN V POH VXj BEIK]2P,NJF8qkhGIZNJF8H V POR:]2L¢F8P V POR j8W ]2HlFd�

^ V S W F�ïO� � � A6{2F%N V t2F Ú POROI}{iIKROh VdW{� L»F%N V BEIK]2P:ef]2HbBEHMcm]2NM_6A�Ñ U
%6F V R �fI V H � ðwvßî e ø �sU v %6v3Aa_ Ýý% Ú ^ v eò%6v3A ^ v _�v ø v ^ v
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^ DOF,L¢F8Nlcm]2NlY V P j F(]Xc j NJF V BEF V PGR RGF W F\BEFx]2L»F%N V BEIK]2POH�IKH j ]dYgL V N V S W Fgcm]2N j$Vdj DOF%_6A�Ñ U
V POR:_MAaÑ U S F j%V hOHlF S ]dBJDx]2L¢F8N V BJIZ]2PGHoPOF%F8R:BJ]Þt2]�BE]�BJDOF�HJF8Nl{dF%N%�fe Vdj DOF%_6A�Ñ U,VdW Hl]�HJF8POROH
V Pæ]2hGBEHbB V PGROIZPOt j%W ]2HJFg]2L¢F8N V BJIZ]2P S F8cm]2NlFÐROF W F8BJFd~*HJIZP j FÐI}BÕDG] W ROH
ROF W F%t V BEIK]2POH�cm]2N VdWZW3n>W F%H%�
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Ú P j%Vdj DOF%_6A�Ñ U ~¥BEDOF8NJFÐIKH VáW I}BJB W FÞY�]2NJF°]�{2F8NJDOF V R�ÖMDOI W F j NlF V BJIZPOt S F j$V hOHlFÐ]dcfROF W F%t V BEIZ]dP
HJhGLOL¢]dNlB$�

g I}{2F8P�BEDOF8HJFgNJF%Hlh W BJH%~�Ö�F(FÀàGL»F j B j%Vdj DOF$_MAaÑ U BE]ª]dhGBEL»F%Nbcm]2NJY _MAaÑ U S F j$V hGHJF(I}B j%V P
HJF8Nl{dFaNJF V ROHfY V IKP W T ]2hGB�]dc�BJDOF j%Vdj DOFd~ j NlF V BJF n>W F%HßIZPgBJDOF j$Vdj DOF V PORgÖMNlIKBJF[IKPrBJ]
BJDOF j%Vdj DOFX�
�fhGB°BJDOF%NlFáIKH V HJIKt2POI n>j$V PQB V RORGIKBEIK]2P VdW S F8POF n BÐcmNJ]dY S F8IZPOt V S W FxBE]åRO]å]2L¢F8P V PGR j8W ]2HlF
]2L»F%N V BEIK]2POH W ] j$VXWZW T � ^ DOIKH S F%PGF n B%~dDO]�Ö�F8{2F8N�IKH�BEDOFwH V YgFwNJF8t V NlR W F8HJH¥]dckBEDOFwNJF V R � ÖMNlIKBJF3N V BJIZ]7e
BEDrhOH4Ö�F`FÀàiL¢F j B V P T BENlF%POR,BED V B V LOL»F V NlH V HoBEDOFsN V BEIK]�]dcpÖMNJIKBJF%H4BE]°NlF V ROHMIKP j NlF V HlF%H4BE] S F
ROhOF�Y�]2HbB W T BJ]ÕBEDOF�IKP j NlF V HlIZPOtÕPkhGY S F8N4]dc+ÖMNJI}BEF8H%�3A�HoBJDOF�ÖMNlIKBEF�N V BJIZ]�t2F\BEHoDGIZt2DOF8N%~G_6A�Ñ U
HJDG]2h W R S FMHbBENJF8HJHlF%RxY�]2NJF SQT j ]2L T IZPOt
]�{2F8NJDOF V RxHJIKP j F6IKBwL»F%Nbcm]2NJY�HwYg]2NlFMIZP W IZPOFoÖMNlIKBEF8H V POR
cmF8Ö�F%N�ROIZNlF j B�NJF V ROH%��e Vdj DOF%_6A�Ñ U ÖMI WKW S F`HlBENlF%HlHJF%R V H6ÖfF WZW S F j$V hGHJF�]dc�BEDOF�PGF%F%RáBE]E�>hGHJD
ROIKNlB T R V B V Y�]2NJFÕ]dc�BEF8P V POR.ØdF8F%L S hGã�F8NJH V { V I WZV S W F
cm]2N�hGHJFd� U IZP j F°ð*]dHlBEY V NlØªNJhGPOHs]2P V
HJIKPOt W F j%W IKF%PQB$~ j$VXj DOF$_MAaÑ U DO] W ROH`]dL¢F8PæROF W F8t V BEIK]2POH�cm]2NsF8{dF%N T nOW Fd~pL»F%NJY�IKBlBEIKPOt V BJBJNJI S hGBEF
j$VXj DOIZPOtáÒmP V Y�F V POR n>W F�HlI*�8F Ô � ^ DGF`NlF%HJh W BEH4]Xc*BJDOIZH4FÀàGL»F%NlIZY�F%PQB V NlF�HJDO]�ÖMPªIKP,Ñ�IZtdhONJFaïG� ïO�
A�H j$V P S FÐHlF%F8P�~ j$Vdj DGF$_MAaÑ U L»F%Nbcm]2NJY�H j ]2POHlIZHlBJF%PQB W T�S F8BlBEF8N%� ^ DGIZHÕIKH S F j%V hOHJF n>W F8H V NlF
j NlF V BJF%R W ] j%VdWZW T IKP:BJDOF j$Vdj DOFX� ^ DOFÕIKPOIKBJI VdW¢j NlF V BJFÕY�hOHbB�td]�BJ]�BJDOF`HlF%Nb{2F%N S hGB[L¢]2LGh WâV BJIZ]2P
]dc+R V B V ] j8j hONlH W ] j$VdWKW T � U IZP j F�Y V P T n>W F8H V NlF j NlF V BJF%R(IKPgBJDOF j%Vdj DOF V PGRgBEDGF n>W F[HlF8B n BJHfIKP
BEDGF j8W IZF8PQB j%Vdj DOFd~»Y�]2HlB[NJF V ROH[ÖMI WZW S FÕDGIKBEH8�4ð*]dHlBEY V NlØ n>W F8H V NlF`HlDO]2NbB � W IK{dF%R V PORªN V NJF W T IKH
VÐn>W F�NJF V R.Yg]dNJFÕBJD V P.]2P j FÞROhONlIZPOtxI}BEH W IKcmF8BJIZY�FA�$�ÕÑ>]2N6BEDOF8HJF°F\àiL»F%NlIZY�F%PQBEH8~ j$Vdj DOF%_6A�Ñ U
F\àiL»F%NlIZF%P j F%HwcmNJ]dY ��
+�Â�.
+��� NJF V R�DGIKBEH V H;BEDOFMN V BEIZ]�]Xc¢NlF V RGHwBJ]�ÖMNJIKBJF%HwROF j%W IKPOF%H V PORÞcmNJ]2Y
���2�+� V POR � � � ÖMNJI}BEFsDOI}BEH V H6BJDOFsÖMNJIKBJF`N V BEIK]°IZP j NJF V HJF%H8�Mð*F8Nlcm]2NlY V P j F
ROF j8W IZPGF%H V H6ÖMNlIKBJF
Vdj BEIK{kI}B T IZP j NJF V HJF8H S F j%V hOHlFÕROF WâV T F8R � ÖMNlIKBEF8H S F j ]2Y�F
Y�]2NlF�IZPQBEF8POHJI}{2Fd�wÝæF VdW HJ]°RO]�PO]dB6HJF8F
���2�+� DOIKB[N V BJIZ]2HMF\{2F%P�BJDO]2hOtdDáBEDGF n>W F`HlF8B n BJH[IKPáBJDOF j%Vdj DOFd� ^ DOIKH�IZH6L V NbB W T,S F j$V hOHlFÕBEDGF
��À6��¾ ÁÁ�fÌwÁÁ��»¢¿�»�¹�Æò¾ËÎ�»Â�A «Å)º¢·�¸�Î}¿Í¾QÎ1� ¿��"»�ÌcÐ�»�¹úÌ��w» Î«¸�Æ� t»®¹.·}¢�¿Í¾QÆò»®Á.»®Ìwº��PÊ"ÄË»�� Ì�Á.Ì�º�º�»®Á�Á�»Â����¸�¹�¾ËÎ1��Ì�7·�Á�¿ÍÆ Ìw¹�Ãò¹�¸�Î
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n>W FaHJF\B4IZH j ]2POHbB V PQB W T j D V POt2IKPOtO���fhGBoIKBoIKH VdW HJ]�ROhGFaBE]ÕcmN V t2Y�F%PQB V BJIZ]2P��3e Vdj DOF S hiã�F8NJH V NlF
n àiF%RåIZP.HlI*�8F V POR V P T n>W FÕBED V BsIZH WZV NJtdF%N[BJD V P ��� �ºB V ØdF%HshOL.B×Ö�] ��� � S hGã¢F%NJH8~+Ö V HbBEIKPOt
HJL Vdj FX� ^ DOIZH3LGNJ] S W F%YÁIZH*cmhONlBJDOF%N V t2t2N V { V BJF%R�ÖMDOF8P°BJDOF n>W FoHJI��%FoRG]iF8H;PO]dB3Y V B j D�BEDOF S hGã�F8N
HJI��%F V B VdWZW �ÐA Y�]2NJF V RG{ V P j F%RæIZY�L W F8YgF8PrB V BEIK]2P�Ö�]2h W RæPOF%F8RæBJ] VdWKW ] j$V BJFÕ{ V NJI V S W F°HlI*�%F8R
S hGã¢F%NlH%�`Ñ>hONlBJDOF%NlYg]2NlFd~�Hl]2Y�FÕÖMNJI}BEF%H�RO]xPO]dB�DGIKBaIKP�BEDOF j$Vdj DOFX� Ú cßÖ�FÞPOF%F8R�BJ](ÖMNJI}BEF`BJ] V
j$VXj DOF S W ] j ØÐBED V BMD V H S F8F%PáF8{kI j BEF%R�~OBED V B S W ] j ØgY�hOHbB S FsNJF V R n NJHlB V PGR:BJDOF%P:ÖMNJIKBlBEF8P,BJ]
V {2]2IKR,D V {iIKPOt�DO] W F8H4IZPxBEDGF j%Vdj DOFX�

0

100

200

300

400

500

600

10 7 5 3 0
Read bias

T
ra

n
sa

ct
io

n
s 

/ s
ec

DAFS
cacheDAFS

Ñ�IKt2hONlF�ïO� ï � Ù V N T IZPGt°BJDOF�%6F V R � ÝæNJI}BEFP% V BEIK]ÕÝ!IKBJD:ð*]2HbBEY V NJØ

Ý!IKBJD VXWZW NlF V RGH%~wBEDOF j$VXj DOF<�>hOHJDGF%H V NJ]2hGPOR � ÿG~ ÿ �2� S hGã¢F%NlH V H T P j DONl]2PO]2hOH W T ~fY�]2HlB W T
ROhONlIZPOtåBEDOF j NlF V BJF�LOD V HlFd� Ý!IKBED VdWZW ÖMNlIKBEF8H%~oBJDOF j%Vdj DOF�POF8F%ROHgBE]��>hGHJD§ÿ � ~ �2�d� S hGã¢F%NlH
BEDGNJ]2hOtdDO]2hGB j NJF V BEF8H V PORáBEN V POH Vdj BEIK]2POH%��_6A�Ñ U L»F%Nbcm]2NJY V P j FÕROF j%W IKPOF%H V H[ÖMNlIKBJF%H�IKP j NlF V HlF
S F j$V hOHJFsÖMNJI}BEF%H V NlF�L¢F8Nlcm]2NlYgF8R,IZP W IZPOFX�
^ DOFÞNJF8HJh W BEH�]dcwBJDOIZHaFÀàiL¢F8NJIZY�F%PQB�HlDO]�ÖþBJDOF S F%POF n Bs]dc W ] j$VdW ÖMNJI}BEF8H%�`Ñ�]dN V LOL W I j%V BEIK]2POH

ÖMIKBJDÜDOIZt2D³ÖMNlIKBJF Vdj BJIK{kIKB T BED V B°RO]2Pfõ B°F\àiL»F%NJIKF%P j F:ÖMNlIKBJFxHJD V NlIZPOtG~;BEDOIKHÞIZH V P V RG{ V PQB V t2Fd�



�.u ìwv»ê$#\ë¥¤Fy�âã# é ~	� ê�é �+


_MAaÑ UÜV H T P j DGNJ]2PO]dhOHgÖMNlIKBEF8H j%V P VdW Hl] S F:hOHJF8R�BE]Y�>hOHlD�BJDOF%HlF:ÖMNlIKBEF8HgqrhOI j Ø W T ÖMI}BEDO]2hiB
ROIKHJNJhGLGBEIKPOt�BEDOF V LOL W I j$V BJIZ]2P��æÑ>]2N V P V LOL W I j$V BEIZ]dPæBED V B°RO]kF%HÞPO]dB j%Vdj DOFX~ j$VXj DOF$_MAaÑ U IKH
hOHlF8cmh W BJ] V {d]2IZRÜhOPOPGF j F8HJH V N T ÖMNlIKBEF � BJDONJ]2hGt2D���A[H V cmhGNlBEDGF%N V RG{ V PQB V t2Fd~ j%Vdj DOF$_MAaÑ U IKH
V Ö V NJF°]dc�ROF W F%t V BJIZ]2PGH V POR�ØrPO]�ÖMH
ÖMDOF8P�ROF WâV T F8R � ÖMNlIKBJIZPOtxIKH�L¢]2HlHJI S W FX�ÕÝ!IKBJDåRGF W F8t V BJIZ]2POH
F\àiL»]2HJF8R V S ]�{2FMBEDOF6_MAaÑ U Aað Ú ~ V LGL W I j$V BJIZ]2POH*BED V B j%Vdj DOF j$V P�hOHJF4BJDOF%YºIKP°BJDOFMH V Y�F4Ö V T �
� T �>hGHJDOIKPOt W F%HJH6F V t2F%N W T ~ j%Vdj DOF%_6A�Ñ U Y V T(S F V S W FsBJ] V {d]2IZR �>hOHJDGIZPOtgY V P T nOW F%H S F8cm]2NlF
BEDGF T V NlFsROF W F8BEF8R��

ÿ�ñ$ðòñ$ð ¾ �3®OÄ�´bµa¼º¶>¡a£Á¨,´b²b£Ã©6£�¶�©[´�Ä+£

^ DOFsLONJF\{kIZ]2hOH4HlF j BEIZ]dPxHJDO]�ÖMH V P,F\àiL»F%NJIKYgF8PQBoÖMDOF%NlF�BEDOF n>W FaHJF\B n BEHoÖ�F WKW IZP(BJDOF j%W IZF8PrB
j$VXj DOFd� ^ DOIKHÕHJF j BJIZ]2PæHJDO]�ÖMH�DO]�Ö j%Vdj DOF%_6A�Ñ U L¢F8Nlcm]2NlY V P j F j ]dYgL V NJF%H
BE]á_6A�Ñ UæV H`BEDGF
Ö�]2NJØrIZPGtÕHJF\BfHlI*�8F[FÀà j F%F8ROHoBEDOF j%W IZF8PrB j%Vdj DOF�HlI*�8F�ÒmNJF%Hlh W BJIZPOt
IZP W ]�Ö�F%NßDOIKBßN V BEF8H Ô �;î[]dBJF6BJD V B$~
IZP VdWKW FÀàGL»F%NlIZY�F%PQBEH8~>BEDOF�Ö�]2NJØrIZPGt�HlF8B n BJH[IKP(BEDOFsHJF8Nl{dF%N j%Vdj DOFX�
Ú P�BEDGIZHsF\àiL»F%NJIKYgF8PQB$~*Ö�FÐNlhOP�ðp]2HlBJY V NlØ�~*{ V N T IKPOt:BJDOF nOW F°HJF\BÕcmNJ]dY 
 ~ �d�2� nOW F%HÐÒ�� 
 u

j ]dY�cm]2NbB V S W T n BEHMIZPxBJDOF j%W IKF%PQB j$VXj DOF
ÖMI}BED:PO]ÞcmN V tdYgF8PrB V BEIK]2PxF8ã¢F j BEH Ô BJ] �2� ~ �2�d� Ò � ÿ�� u �
y hOHbB S V NlF W T n BEHÕIKPæBJDOFÐHlF%Nl{dF%N j%Vdj DOF Ô ÖMDOF%NlFÐBEDGF V {2F%N V t2F n>W FgHJI*�8FgIKH ��� �°�+ÝæFÐL»F%Nbcm]2NJY

d� ~ �2�2� BJN V POH Vdj BJIZ]2PGH � NlF V ROH
]2P W T ~ S I V HJIKPOt,]2hGB j NlF V BJF V PGR�ROF W F8BJFd� ^ DOIZH
IZH S F j%V hOHJF n>W F
j NlF V BJFd~ V H[BJDOFÕY�]2HlB[F\àiL»F%POHlIK{dFÞ]dcwð*]dHlBEY V NlØ:]dL¢F8N V BJIZ]2POH8~¢RG]2YgIKP V BJF%H4BEDOF
BEIKYgFsB V ØXF%Pªcm]dN
BEN V POH Vdj BJIZ]2POH8��A[H�BEDOF4PrhOY S F8N;]dc n>W F%H;IKP j NlF V HlF%H%~ j NJF V BEF8H;ÖMIKBEDGIZPÕBJN V POH Vdj BJIZ]2PGH S F j ]dYgFoHlIZt �
POI n>j$V PQB W T Y�]2NJFMF\àiL»F%POHlIK{dF V PORgRO]2Y�IZP V BJF4BEDOF6NJF8HJh W BEH%�;ÝæF j$V POPG]dBoD V {dF V RGF W F\BEF6]2PÐF Vdj D
BEN V POH Vdj BJIZ]2P(HlIZP j F�BEDGIZH�ÖMI WZW qrhOI j Ø W T NlF%ROh j FaBEDOF n>W F[HJF8BfBE]�PO]XBEDOIKPOtO��ÝæFahOHlF V NJF V R � ÖMNlIKBJF
N V BEIZ]�]dc �$� HJ]�BED V B[BJDOFÕF\ã�F j BEH�]dc3IZP W IZPGF�]2L¢F8N V BJIZ]2PGH V NlF`PG]dBaHlDO]�ÖMP��ae VXj DOF$_MAaÑ UáV t V IKP
D V H �2�+
 u ��]dc�LONJF � NlF%t2IKHlBEF8NJF8R j$VXj DOFd�3Ý!DOI W F n>W F%H j$V P S F j NlF V BJF%R(IKP�BJDOF j%Vdj DOFX~ V HwBEDOF n>W F
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HJF\BsIZP j NJF V HJF8H%~+BEDOF8HJF n>W F%HaÖMI WKW ]2P W T IZP j8W hOROF`BEDOFÞY�]2HlBaNJF j F%PQB W T j NlF V BJF%R n>W F8H%�°%6F V ROH V NlF
N V PORO]2Y V POR,PO]dB V H W IKØdF W T BJ]°DOIKBMIKP,BJDOF j$Vdj DGF`hOP W F%HlH4BEDOF�BE]XB VdW�nOW F�HJF\B6IZH4HJY VdWKW �
e Vdj DOF%_6A�Ñ U NlF V R V DGF V R�ÖMIKBJDOIZP S W ] j ØkHÞIKH�F%P V S W F8R�� ^ DGIZHÞRO]kF%HÞPO]XBÞLONJ]�{kIZRGFxY�h j D

V RG{ V PQB V t2F�eiIKBßHJIKYgL W T Y�F V PGHßBJD V BßÖfF j$V P(NlF V R�BEDOF[HJF j ]2POR nOW F S W ] j Ø V H T P j DGNJ]2PO]dhOH W T cm]dN
n>W F%H WZV NJtdF%N4BED V P ��� � V PGR�F\àiL»F%NJIKF%P j F V DOI}B�]dPªBEDOIKH S W ] j Ø»� u ]2HbB j%Vdj DOFÞDOI}BEH V NJF`ROhOF`BJ]
V H T P j DONJ]2PG]2hOH�NJF V ROH�cmNl]2Y NJF V R V DOF V R�ÖMIKBJDOIZP Vgn>W F V H�BJDOF n>W FÕHlF8B S F j ]2YgF8H�{2F8N T WâV Nlt2Fd�
^ DOF S F%POF n B�BED V B j$Vdj DOF%_6A�Ñ U ROF%NlIK{2F8H�cmNJ]2Y V H T P j DGNJ]2PO]dhOH`NlF V RGH�IZHaBE] V {d]2IZR�D V {kIZPOt(BJ]
L»F%Nlcm]dNJY Yg]dNJFÞBED V P³]2POFgH T P j DONl]2PO]2hOH Ú���� ]2L¢F8N V BJIZ]2P�cm]2N V P³F8PrBJIZNlF n>W F�BJD V B`YgIKHJHJF8HÕIKP
BEDGF j$Vdj DGFd� ^ DOFaBEIKYgFMB V ØdF%P(BJ]ÞNJF V RÐBEDGF n NJHbB S W ] j Ø�H T P j DONl]2PO]2hGH W T IZH V S ]dhGBfBJDOFaH V YgF V H
ÖMD V B6I}BoB V ØXF%HMcm]2NM_MAaÑ U BE]°NlF V R,BEDOF�F8PQBEIZNlF n>W FX� ^ DOF%NlF`IKH4PO]dBMY�h j D:ROI}ã�F8NJF%P j F S F\B×ÖfF8F%P
BEDGFÐBEIKYgF8H`B V ØdF%P�cm]2NÕ_6A�Ñ U BJ]�cmF8B j D ��� �ä]dN�ÿ � � hOHlIZPOt V Pà%[_ u AÕ�3e VXj DOF$_MAaÑ U³j%V P
cmF8B j D S ]XBED S W ] j ØrH V B�BJDOFÕH V YgF
BEIKYgF S hGB�Y�hOHlB�RO]ÐBJDOF j ]dL T V c�BJF%NlÖ V NlROH%��ÝæFÕY�IZtdDrB[HJF8F
V Yg]dNJF�HJIKt2POI n>j$V PQB S F%POF n B[IKc n>W F�HlI*�8F%H4ÖfF8NJF WâV Nlt2F%N8�
Ñ�IZtdhONJFÞïO� 
 HJhOY�Y V NJI*�8F%HaBJDOF°NJF%Hlh W BJHs]dcf{ V N T IKPOtxBEDOF n>W F°HJF8B
HlI*�%FáÒ�%6F V RæDGIKBsN V BEIZ](cm]dN

j$VXj DOF$_MAaÑ U IZH
HJDO]�ÖMP V S ]�{2FÐF Vdj D S V N Ô �xÝæF j%V P³HJF8FÐBED V B j%Vdj DOF%_6A�Ñ U IZH j ]dPOHJIKHlBEF8PQB W T
S F8BJBJF%N¥BED V PÞ_6A�Ñ U ~�F\{2F%P�ÖMDGF%PÕBJDOF n>W F�HlF8B*HlB V NlBJH*BE]6c VdWZW ]2hGB*]dcOBEDGF j%Vdj DOFd��AoB n NlHlB*t WâV P j Fd~
IKBfY V T HJF8F%Y"BJD V BoBJDOIZH�IZHoRGhOFaBE] W ] j%VdW NJF V ROH4DOIKBlBEIKPOtÕIKPÐBEDOF j$Vdj DOFX� ^ DGIZHoIKHfL V NbBEI VdWZW T BENJhGF
S hGB V HMBEDOF n>W F
HJF\B�c VdWKW HM]2hGB[]dc;BJDOF j%Vdj DOFd~�Yg]2HbB6]dc;BEDGF S F%POF n B j$VXj DOF$_MAaÑ U F\àiL¢F8NJIKF%P j F%H
IZHMcmNJ]dY S F8IZPOt V S W F
BJ]g]2L»F%P V POR j8W ]2HlF nOW F%H W ] j$VXWZW T V PORáPO]dB[POF%F8ROIZPOt�BE]�cmF8B j D V BJBJNJI S hGBEF8H
cmNJ]dY"BEDGF
HlF%Nb{2F%N6cmNJF8qkhGF%PQB W T �
A�HaY�F V HJhONlF%R.LONlF8{kIZ]2hGH W T ~¢]dL¢F8P S F j ]2Y�F%H[Yg]2NlF`FÀàiL¢F8POHJI}{2F�cm]2N�_6A�Ñ UªV H6BEDOF�PrhOY S F8N

]dc n>W F%HoIKP j NlF V HlF%HMF8{dF%P,BEDO]2hGt2D j%W ]2HJFaNlF%Y V IZPGHfBEDOF�H V Y�Fd� ^ DOIKHoF\àiL WZV IZPOH�ÖMD T j$Vdj DOF%_6A�Ñ U
j ]dPrBJIZPrhOF8H�BE]gRO]gc V N S F8BJBJF%N6BED V Pª_6A�Ñ U ~»F8{dF%P V HMBEDOF n>W F
HJF\B�c VdWKW HM]2hGB[]dc;BJDOF j%Vdj DOF V POR
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 � Ù V N T IKPOt�BEDGF`Ñ*I W F U F8B U I��%F

Y�IZHJHlF%H V NlF°cmNlF%qrhOF8PrB%�ÐA WZW _MAaÑ U ]2L»F%PGH`Y�hGHlB
t2]xBE],BEDOF°HlF%Nl{dF%N V PORåHJIZP j F V På]2L¢F8P V POR
j%W ]2HJFgIZH
L¢F8Nlcm]2NlYgF8R³]2PæF8{2F8N T NJF V R�BEN V POH VXj BEIK]2P�~�BJDOIZH
IZH
F\àiL»F%POHlIK{dFd��î[]XBEF VXW HJ]:BED V BÕBEDGF
j ]dHlB`]dco]2L»F%PæIZP j NJF V HJF8H V HsBEDGFgPrhOY S F%N
]dc n>W F8H`IKP j NlF V HlF%H%� ^ DOIZH
IZH S F j$V hOHJF°BEDOF n>W F%H VdWZW
c VdWKW IZP:]2POFsROIKNJF j BE]2N T V POR:YgF\B V R V B V hOL»R V BEF8H V NJFsF\àiL»F%POHlIK{2FX� ^ DOF%HlFÕNlF%HJh W BEH6HJhGt2t2F%HbB[B×Ö�]
BEDGIZPOt2H �

ö _MAaÑ U Ö�]2h W R S F%POF n B°cmNJ]2Y S F8IZPOt V S W F(BE] j%Vdj DOF V BJBJNJI S hGBEF8H%~ßF%HJL»F j I VdWKW T BE] V {2]2IKR
Y�F8B V R V B V hOL¢R V BEF8H[]2PxBJDOFsHJF%Nb{2F8N

ö _MAaÑ U,V LOL W I j%V BEIK]2POH j%V P S F%PGF n B6cmNJ]2Y j$Vdj DOIKPOt�IKcpBEDOF T j$V P Vdj DOIZF\{2F
DOIZtdDáDOI}BMN V BJF%H8�
e Vdj DGF$_MAaÑ U HJDG]�ÖMHMHlIZt2POI n>j$V PrBfL¢F8Nlcm]2NlY V P j F V RG{ V PQB V t2F8HoÖMDOF%P n>W FaHJF\BEH V NlFaHJY VdWKW��
n>W F%H V NJF j NJF V BEF%R�IKPªBEDOF j%Vdj DOF V PGR.]dc�BEF8P VdW NlF V R T BEDGF%NJF`ÖMDOF%Påð*]dHlBEY V NlØªNJF8qrhOF%HbBEH
BJ]�NlF V R,BEDGF%Y:�
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^ DOF WZV HlB S V NßIZPÐÑ�IZtdhONJFMïO� 
 HlDO]�ÖMH S ]XBED j%Vdj DOF%_6A�Ñ UÐV POR(_6A�Ñ U L»F%Nbcm]2NJY V P j F[ROF\BEF8NJI �
]2N V BEIKPOt�BE] V S ]2hGB4BEDGF
H V Y�Fd� ^ DOIZHMIKH S F j$V hOHlF
BJDOF n>W FsHlF8B S V NlF W T n BEHMIZPxBJDOFsHJF%Nb{2F8N j$VXj DOF
V POR:ROIKHJØ Ú���� S F j ]2Y�F%H4BJDOF S ]dBlB W F%POF j Ø»�
Ú B�IZH�IZPQBEF8NJF%HbBEIKPOt(BE] W ]i]dØ V B�L¢F8Nlcm]2NlY V P j F`]dcwBEDOF�NlF V R�]2L»F%N V BEIK]2POH[]2P W T cm]2N[BEDOF�H V Y�F

F\àiL»F%NlIZY�F%PQB V POR j ]2Y�L V NJF j$Vdj DOF%_6A�Ñ U BE]�_MAaÑ U �;Ñ�IKt2hONJFgïO� � HJDO]�ÖMHÞBEDOF V {dF%N V t2F(BEIKYgF
B V ØdF%P:cm]2N V NJF V RáRGhONJIKPOt n>W FaBJN V POH Vdj BJIZ]2PGH%�
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Ñ�IZtdhONJFßïO� � HJDG]�ÖMH;BJDOF V {dF%N V t2F�BJIZY�FßB V ØdF8P�cm]2N V _6A�Ñ U ]2N j$VXj DOF$_MAaÑ U NlF V R j$VdWKWiV H*BEDGF
n>W FoHJF\B�HlI*�8F4t2NJ]�ÖMH%��A�HwF\àiL»F j BJF%R�ÒmÖMIKBJD�BEDOF4FÀà j F%LiBEIZ]dPg]dc�BJDOF WâV HbB S V N8~2ÖMDOF%NlFMBJDOF%NlF4IZH3ROIKHJØ
Ú��+�sÔ ~ _MAaÑ U { VdW hOF8H�NlF%Y V IZPsBEDOFßH V YgFX~XÖMDOI j D�IZH¥BEDOFßBEIKYgF3cm]2N¥BEDOFf_6A�Ñ U NlF%qrhOF8HlB � NJF%HlL¢]dPOHJF
F\à j D V POt2F V POR %[_ u A�R V B V BEN V POHlcmF8N�cmNJ]dY HlF%Nb{2F%N3Y�F%Y�]2N T ��e Vdj DOF$_MAaÑ U L»F%Nbcm]2NJY�H S F8BlBEF8N
hOPQBEI W BEDOF n>W FsHlF8B[NJF VXj DOF%H V NJ]2hOPGRáï ��
 u �[�¢AoB6BEDOIKHML¢]2IKPQB$~>]2P W T ÿ ��� ]Xc;NJF V ROH[DOIKB6IZP,BEDGF
j$VXj DOFd~*Yg]2HbB
]dcfÖMDOI j D V NlFgRGhOF�BJ] V H T P j DONl]2PO]2hOHÕNJF V R V DOF V R�ÖMIKBEDGIZP V S W ] j Ø�� ø ]k]2ØrIZPGt
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V B[Ñ�IKt2hONJF�ïG� 
 ~>BJDOF S F8D V {iIK]2N V c�BEF8N nOW FsHJF\B�HlI*�%Fsï ��
 u � HJDO]�ÖMH6BEDOF S F8POF n B�]dc W ] j$VdW ]2L¢F8P
V POR j%W ]2HJF4cm]2N j$VXj DOF$_MAaÑ U � Ú B�IZHwIKPrBJF%NlF%HlBJIZPOtsBE]
] S HlF%Nb{2F[BJD V B%~rcm]dN nOW FMHJF\BoHJI��%F � ÿdï u ��~QÖ�F
RO](PG]dBaHlF%F�HlIZt2POI n>j$V PrB S F8POF n BaÖMIKBJD j$VXj DOF$_MAaÑ U � u ]2HbB n>W F%H�HlDO]2h W R n B�IZPªBJDOFxÒ �2�+
 u � Ô
j$VXj DOF S hGB�BJDOF(NlF V R³DGIKB�N V BEIK]ªIKHÕ]2P W T � ÿ � � ^ DOIKH�IZH`Y V IKP W T RGhOFÐBE]ácmN V t2Y�F%PQB V BEIK]2P�~ V H
ROF8H j NlI S F%R:F V N W IKF%N%�
^ DOIZH4FÀàiL¢F8NJIZY�F%PQBMHlDO]�ÖMH6BJD V B j8W IZF8PQB j$Vdj DOIKPOtÞIZH S F%PGF n>j I VdW cm]dN V LOL W I j%V BEIK]2POHfF8HJL»F j I VdWKW T

cm]2NaY�F8B V R V B V �s_MAaÑ U c VdWKW H[HJIZtdPOI n>j%V PQB W TáS F%DGIZPOR�ÖMDOF8Pæ]dL¢F8P V POR j%W ]2HJFÞ]dL¢F8N V BJIZ]2POH6BED V B
j ]dh W R S F W ] j$VdWGV NJFfHJF%PQBwBE]�BJDOF4HJF8Nl{2F8N%��� T ] S HlF%Nl{kIKPOt�BEDOF4HlD V NJIKPOt�HlB V BEFoÖMI}BED j$VXj DOF$_MAaÑ U ~
Ö�F j%V P,F W IKYgIKP V BJF[BEDGIZH4]�{2F8NJDOF V R��

×]�©Õ �³1,�M�� $#8'�9 1�0�Åõ�a02���3��&.�M�

^ DOFªLGNJF8{kIK]2hOH°F\àiL»F%NJIKYgF8PQBEH�HJDO]�ÖäDO]�Ö j%Vdj DOF$_MAaÑ U j$V P S FáhOHlF%R BE]åROF%NlIK{2F S F%POF n B
cmNJ]dY�hOHlIZPOt�ROF W F8t V BEIK]2POHÕBJ].L¢F8Nlcm]2NlY j F%NlB V IZP�]dL¢F8N V BJIZ]2POH W ] j$VdWKW T � ^ DGF S F%PGF n B°]dc S F%IZPGt
V S W F[BJ]�L¢F8Nlcm]2NlY Ú���� ]2L»F%N V BEIK]2POH W ] j$VdWKW T IKPÐBEDOF j$Vdj DOF�IKHfPO]XB V Ho] S {kIK]2hOH%~GHJIZP j FaY�F8B V R V B V
]2L»F%N V BEIK]2POH V NlF�RO]2Y�IZP V PQBMIKP V ðp]2HlBJY V NlØÐÖ�]2NJØ W ] V R��
Ú P:BJDOIZH4HlF j BEIZ]dP:Ö�FsLONJF8HJF%PQB V PO]dBJDOF%NMFÀàGL»F%NlIZY�F%PQBMROF8HJIZtdPOF%R,BE]°HJDG]�ÖÂDO]�Ö V LOL W I j%V BEIK]2POH

ÖMIKBJD Vdj8j F%HlHwL V BJBJF%NlPOH;BED V B;HJDG]�Ö W ] j$VXW IKB T ]dc»NJF8cmF8NJF8P j F j%V P�B V ØXF V RG{ V PQB V t2Fo]dc»_MAaÑ U � ^ DOIKH
F\àiL»F%NlIZY�F%PQBsNJF V ROHsR V B V N V PORO]dY W T cmNl]2Y V Ö�]2NJØrIZPGt:HlF8B
]dc Vxj F%NbB V IKP�HJI*�8Fd� ^ DOFÞÖ�]2NJØrIKPOt
HJF\B j ]2POHlIZHbBEH6]dc V HlIZPOt W F n>W FaBED V B6IKH4]2L¢F8POF%R V POR j%W ]2HJF8R,]2P W T ]2P j Fd� ^ DOF�Öf]2NlØrIZPOt°HJF\B�HlI*�8F
IZH�{ V NlIZF8R³cmNJ]2Y �$�2� u � Ò n BEHÞIZP�BJDOF j%W IKF%PQB j%Vdj DOF Ô BE] �2�d� u � Ò n BJHÞIZP�BEDGF:HlF%Nb{2F%N j$VXj DOF
ÖMIKBJDO]2hGB j$V hOHJIKPOt�ROIKHJØ Ú��+�sÔßV POR S W ] j ØrH V NJF6NJF V R(N V PGRO]2Y W T cmNJ]dYºIKB$� ^ DOF�NlF V R S W ] j Ø�HlI*�8F
IZH n àiF%R�BE] ��� � V POR�BJDOF j%W IZF8PrB j$Vdj DOF°DO] W ROH 
i���Q� S hiã�F8NJHgÒ ���t
 u � Ô �»Ý�FÞhGHJF V HJY VdWZW F%N
j%W IZF8PrB j%Vdj DOFMHJI��%F4BED V PgIKPÞLONJF\{kIZ]2hOHwFÀàGL»F%NlIZY�F%PQBEHwHl]
BJD V B3Ö�F j%V P�] S HJF8Nl{dF V ÖMIZROF8N3N V PGt2F4]dc
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Ö�]2NJØrIZPGt�HlF8BJH V POR,DOIKB4N V BEIK]2HfÖMI}BED j$VXj DOF$_MAaÑ U ��Ñ�]dNoF Vdj D:NJhGP�~ V BE]dB VdW ]Xc 
X�2� ~ �2�2� S hGã¢F%NlH
Ö�F%NJF°NlF V R � Y V P T Y�]2NlF`BED V P.BEDOF WZV NJt2F8HlB[Öf]2NlØrIZPOt,HJF\BsHJI��%Fd~�IZP j NJF V HJIZPGt(BEDOFÞLONl] S V S I W I}B T
BED V B S hGã¢F%NlH3ÖMI WZW S F Vdj%j F%HlHJF%RgY�h W BEIZL W FwBEIZY�F%Hpcm]2N VdWKW Ö�]2NJØrIKPOt�HJF\BEH%� ^ DGIZH;LONl]�{iIKROF%H W ] j%VdW I}B T
]dc�NJF\cmF%NJF8P j F�cm]2NaÖ�]2NJØrIZPGtáHlF8BEH V PGRæDOIKt2D�DOIKBsN V BEF8H�cm]2N�Öf]2NlØrIZPOt,HJF\BEHsBED V B n B
Ö�F WKW IZP.BEDGF
j%W IZF8PrB j$Vdj DGFd� ^ DOIKH;F\àiL»F%NlIZY�F%PQB3L»F%Nlcm]dNJY�H�H T P j DGNJ]2PO]dhOHwNJF V ROH3]2P W T V PORÞNJhOPGH�cmNJ]2Y V Ö V NJY
HJF8Nl{dF%N j$Vdj DOF V POR j ] W R j%W IZF%PQB j%Vdj DOFd�
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Ý�FgF\àiL»F j BÕBE]�HlF%F j%Vdj DOF%_6A�Ñ U L¢F8Nlcm]2NlY S F\BJBEF8N`ÖMDOI W F°Y�]2HlB`]dcoBJDOFgÖ�]2NJØrIKPOt�HJF\B n BJH
IZPáBEDOF j8W IKF%PQB j%Vdj DOFd�sÑ*IZt2hONlFÕïO�Q�gROIKHJL WZV T H[BEDOF V {dF%N V t2F�BEIKYgFsB V ØdF%P.BJ](NJF V R V S W ] j ØxÖMIKBJD
BEDGIZH4F\àiL»F%NlIZY�F%PQB$�ße Vdj DGF$_MAaÑ U DOIKB4N V BEIK]2Hot2]ÞcmNl]2Y �+
+� V B V Ö�]2NJØrIZPGt�HlF8B6HJI��%F�]dc ���2� u �
BE] � ï � V B V Öf]dNJØrIZPOt�HJF\B6HJI*�8Fs]dc �d�2� u ���GA�HMF\àiL»F j BJF%R�~»IKBoHJDO]�ÖMHMBED V B V LGL W I j$V BJIZ]2POHßBED V B
F\àiDOI S IKBsDGIZt2D W ] j%VdW I}B T ]XcfNlF8cmF%NlF%P j F j%V P S F8POF n BscmNl]2Y j8W IZF8PQB j$Vdj DOIKPOtO� � P j F°BJDOFÞDOI}BsN V BJF
ROF j NJF V HJF8HgBJ] V S ]2hiB ��
+� Ò V B V Ö�]2NlØkIKPOt�HJF\BÐHlI*�%F,]dc 
d�2� u � Ô ~*ÖfF:PO] W ]2POtdF%NÞHJF8F,Y�h j D
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S F%POF n B S hGB V B4BJDOIZHfL¢]2IKPQB$~iBJDOFaÖ�]2NJØrIZPGtÞHJF8B6HlI*�%F�IKHfcm]2hON�BEIZY�F%H WâV Nlt2F%NßBED V PxBJDOF j$Vdj DGF
HlI*�8F
V PORÐN V PORG]2Y Vdj%j F%HlH4PO] W ]2POt2F8N�LONl]�{iIKROF%H W ] j$VdW IKB T ]dc¥NJF\cmF%NJF8P j FX�ß_6A�Ñ U L»F%Nbcm]2NJY�HßBJDOF�H V Y�F
NJF8t V NlR W F8HJHÞ]dc6BEDOF Vdj8j F8HJH�L V BJBJF%NlP ]dN�Öf]2NlØrIZPOt�HJF\B�HJI*�8FåÒmÖMDOI j D�IKH�F\àiL»F j BEF%R S F j$V hOHlF VdWZW
Vdj8j F%HlHJF8H�td]áBE]áBEDOFgHJF%Nb{2F8N V POR³DOI}BÕIKPæBJDOF(HJF8Nl{dF%N j$VXj DOF Ô ��AoB V Ö�]2NlØkIKPOt�HlF8B�]Xc V NJ]2hGPOR

2�2� u ��~ j$Vdj DOF%_6A�Ñ U IZH�NJF8L¢F V BEF8R W T YgIKHJHlIZPOt V PORxF Vdj DxYgIKHJHßNJF8qkhGIZNJF8H V R V B V BJN V POHbcmF%N V POR
R V B Vxj ]2L T � ^ DOIZH�FÀàGL»F%NlIZY�F%PQB
HJDO]�ÖMH�BED V B V LOL W I j%V BEIK]2POH[ÖMI}BED Vdj8j F8HJH
L V BJBJF%NlPOH�BED V BsD V {dF
W ] j$VXW IKB T ]dc*NJF\cmF%NlF%P j F j%V PáFÀàiL¢F8NJIZF8P j F
HJIKt2POI n>j$V PQB S F%POF n B6cmNJ]2Y j$Vdj DOF%_6A�Ñ U �
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^ DOIZH j D V LGBEF8NwLONJF8HJF%PQBJH j ]2P j%W hOHJIK]2POH V PGR�Hl]2Y�F4IZROF V H;cm]2N�cmhGBJhONJF4Ö�]2NJØ���ÝæFMHJh j8j F8HJHlcmh WZW T
IZY�L W F%Y�F%PQBEF8R V POR�BEF8HlBJF%R V hGHJF%N � W F8{2F W4j$Vdj DGF,cm]dNÞ_6A�Ñ U �we VXj DOF$_MAaÑ U�j$V P S FxhOHlF%R SrT
V LOL W I j%V BEIK]2POHwBED V B4RO]°PO]dB4L»F%Nbcm]2NJY BEDGF%IZNf]�ÖMP j%Vdj DOIZPGt V POR,NJF8qkhGIZNJFaBJDOFaHbB V POR V NJR:ð �sUiÚ�

Aað Ú �¥A�H V hOHJF8N � W F8{dF WwW I S N V N T ~ j%Vdj DOF%_6A�Ñ U IKH
F V HJI W T F\àkBEF8POHJI S W F V POR V {2]2IKROHshOPOROF8HJIZN V S W F
ØdF8NJPOF W ]�{dF%NlDOF V RGH%� Ú B[NlF%qrhOIKNJF%HMY�IZPOIKY�hOY j D V POt2F%HMBE]ÞBJDOF
_6A�Ñ U Aað ÚoV PORáPG] j D V POt2F8HMBJ]
BEDGFghOPGROF%N W T IZPOt:_MAaÑ U LONl]dBE] j ] W �ge Vdj DOF$_MAaÑ U RO]kF%H
PO]dB
F%Y�L W ] T j ]2L T V {2]2IKR V P j FgHlIZP j F
IKBgPOF j F%HlHJI}B V BJF%H(Hl]2YgFáØdF8NJPOF W IZPQBEF8N Vdj BEIK]2P�� ^ ]æBEDOF S F8HlBx]dca]2hONÐØrPO]�Ö W F%ROt2FX~4BEDOIKHgIKHgBEDGF
n NlHlB�IZY�L W F8YgF8PrB V BEIK]2P V POR V P VdW T HJIKH3]dc j%W IKF%PQB j$Vdj DGIZPOt
hOHJIKPOtsROF W F%t V BEIZ]dPOH;ÖMIKBJDÐ_MAaÑ U � � hGN
NJF8HJh W BEH[HJDO]�ÖCBED V Ba_MAaÑ UáV LOL W I j%V BEIK]2POH4Hlh j D V H V Y V I W ]dN6PGF8ÖMHaHlF%Nl{dF%N j%V P S F%PGF n B[cmNJ]2Y
Y�F8B V R V B V,j$VXj DOIZPOt V PORæR V B V:j%Vdj DOIZPGtO� ^ DOFgY V IKP�ROIZH V RG{ V PQB V tdF�]Xc j$VXj DOF$_MAaÑ U IZH�BED V B
IKBMRG]iF8H6PG]dB VdWZW ]�Ö Y�h W BEIKL W F[LONJ] j F8HJHJF8H[BJ]gHlD V NJF S hiã�F8NJH V BMBEDOFshOHlF%N � W F\{2F W ~>ÖMDOI j D:NJF8qkhGIZNJF8H
ØdF8NJPOF W IZPQBEF8N Vdj BEIZ]dP,cm]dN4LONJ]dBJF j BEIZ]dP V POR,NJF%Hl]2hON j F
Y V P V t2F%Y�F%PQB%�
_6A�Ñ U ROF W F%t V BEIK]2POH j%V PxLONl]�{kIKROFaL»F%NlcmF j B j ]2POHlIZHlBJF%P j T IZP V HlB V POR V NlR n>W F � HJD V NJIKPOtÕF8Pr{kI �

NJ]dPOYgF8PQB$�ÞÝ�F°HlDO]�ÖËBED V B V ROROI}BEIZ]dP VdW S F%PGF n BJH V NlFÞROF%NlIK{dF%RæcmNl]2YõBJDOF V S I W IKB T BE],L»F%Nbcm]2NJY
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]2L»F%P V POR j%W ]2HJF[]2L¢F8N V BJIZ]2PGH W ] j%VdWZW T ÖMDOI W F[DG] W ROIKPOt V ROF W F%t V BEIZ]dP V POR j$Vdj DOF�Y�F8B V R V B V ��A[H
IZH�F\àiL¢F j BJF%R�cmNJ]2Y V B T LOI j%VdW IKYgL W F%Y�F%PQB V BEIZ]dPá]dc j8W IZF8PQB j$VXj DOIZPOtG~ V LOL W I j$V BEIZ]dPOH j%V P.ROF8NJIK{dF
S F%POF n B°cmNJ]2Y j$Vdj DGF$_MAaÑ U IKc4BJDOF%IKN Vdj%j F%HlHgL V BJBEF8NJPOHÞFÀàiDOI S I}BÞt2]k]iR W ] j$VdW IKB T �åv;{2F8P ÖMDGF%P
BEDGFÕY�IZHJH6N V BEF
IZH6DOIZt2D�~ j%Vdj DOF%_6A�Ñ U RO]kF%H�PG]dB�RGF%t2N V ROF�_MAaÑ U L»F%Nlcm]dNJY V P j F
HJIKP j F`IKB6hOHlF%H
NJF WâV BJIK{dF W T HlY VXWZW S hGã¢F%NaHlI*�%F8H V POR.NlF V R V DOF V R��sÑ>]2N V LGL W I j$V BJIZ]2POH4BJD V BaD V {dFÞDOF V { T ÖMNlIKBJF
Ö�]2NJØ W ] V ROH%~�ROIZNbB T R V B V IKH�F\Û j IZF8PQB W T �OhOHJDOF8R7hOHlIZPOtåL¢F8NJIK]iROI j,V H T P j DGNJ]2PO]dhOHgÖMNlIKBEF8H V POR
_MAaÑ U(j ]dYgL W F8BJIZ]2Pxt2Nl]2hOLOH8�
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^ DOIZH
HJF j BJIZ]2PåLONJF8HJF8PrBJH�HJ]dYgF°IZRGF V H�cm]2N�cmhGBJhONJFÞÖ�]2NJØ�IZP j%W hGROIZPOt(cmhiBEhONlFgIKYgLONl]�{2F%Y�F%PQBJH
BE] j%Vdj DOF$_MAaÑ UáV POR:F\àkBJF%POHlIZ]2POH4BJD V B V NJF�PG]dB6L¢]2HlHJI S W FaÖMI}BEDxBEDOF j hONJNlF%PQB�L WâV Blcm]2NJY:�
ð*F8NJD V LGH�BEDOF�Yg]dHlB*HJIZtdPOI n>j%V PQBp]2hGBEHbB V PGROIZPOt[IZHlHJhOF�IZH¥BED V B*]dc>HlD V NlIZPOt6BEDOF j$Vdj DGF S F\B×ÖfF8F%P

LONl] j F%HJHlF%H8� ^ DOIKH V {d]2IZRGH°Ö V HbBEIZPGtåHlL Vdj F S hiB°Y V T IKPrBJNJ]kROh j Fx]�{dF%NlDOF V RGH S F j%V hOHJF:ØdF8NJPOF W
HJhGLOL¢]dNlB6IZH4NlF%qrhOIZNlF%R,cm]2N4HJD V NJIKPOtO�
e Vdj DOF%_6A�Ñ U°j%V P S F4IKYgLGNJ]�{2F8R SQT Y�]2NlFoF8Û j IKF%PQB S hGã¢F%N VXWZW ] j$V BEIZ]dP V POR°Y V P V tdF%Y�F%PQB$�

ÝæFßFÀàiL¢F8NJIZF8P j F3cmN V t2Y�F%PQB V BJIZ]2P�IKPaBEDOF j hONJNlF%PQB�IKYgL W F%Y�F%PQB V BEIK]2P S F j%V hOHJFw]dckBEDGF n àGF8R S hGã�F8N
HJI��%FX�;A7Y�]2NJF V RG{ V P j F8RgIKYgL W F%Y�F%PQB V BEIK]2P
Ö�]2h W R VdWZW ]�Ö�BJDOF VdWKW ] j$V BJIZ]2P V POR°hOHlF6]Xc¢RGIKã¢F%NJF8PQB
S hGã¢F%NßHJI��%F8H%��%MF%t2IKHlBEN V BEIK]2P°]2PgBJDOFA� T IZHwF\àiL»F%POHlIK{2F V PORÐIKP j NlF V HlF%HwÖMIKBJDgBEDGF S W ] j ØÞHlI*�8F S hiB
LONlF � NlF%t2IKHlBJF%NJIKPOtoBEDGFßF8PQBEIZNlF j$Vdj DGFwBJIZF8H+RO]�ÖMP`Y�]2HlB¥]XciBJDOF3YgF8Yg]dN T NlF%Hl]2hON j F%H8� u ]2NlF3F8Û j IKF%PQB
NJF8HJ]2hGN j F[Y V P V t2F8YgF8PrB j%V P S F Vdj DOIZF\{2F8R SQT Y V IKPQB V IKPOIZPOt V L»]i] W ]dc�NlF%t2IKHlBEF8NJF8R S hGã¢F%NlH S hiB
PO]dBMLGNJF � NJF8t2IZHbBEF%NlIZPOtÞBJDOFsF%PQBEIKNJF j$Vdj DGF V H6RGF%H j NJI S F8RªIZP U F j BJIZ]2PáÿG� ïO� � �
Ý!IKBJD j$VXj DOF$_MAaÑ U ~�Ö�FªIZY�L W F%Y�F%PQB�ROF WZV T F%R � ÖMNJI}BEF%H V H j8W IKF%PQB � IZPOI}BEI V BEF%R³_6A�Ñ U�V H T P �

j DONl]2PO]2hOHxIKP W IKPOFxÖMNJI}BEF%H8��Ý!DOI W F,BEDOIKH(IZH�HJDO]�ÖMP§BE] S F�F\Û j IZF8PQB$~MIKBÐRO]iF8H j$V hOHJF V HJY VdWZW
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ROF8t2N V R V BEIK]2PgIKP j8W IKF%PQBfL»F%Nbcm]2NJY V P j F V HßÖMNlIKBJF6BJN V Û j S F j ]2Y�F%H�DOF V { T � � P V L WâV BJcm]2NlYËBED V B
IZH j$V L V S W F
]Xc�%[_ u A NlF V RGH%~ V PO]dBEDGF%N6]2LGBEIK]2P:IZH4BE]gIZY�L W F8YgF8PrBMRGF WâV T F%R � ÖMNJIKBJF%H V H�HlF%Nb{2F%N �
IZPGIKBEI V BEF8R>%6_ u AÂNlF V ROH8� ^ DOFsHJF%Nb{2F8N j%V P,NJF8YgF8Y S F8NfBEDGF V RORONlF%HJHlF%H4cm]2N S hGã�F8NJH4BED V B4POF8F%R
BE] S F�ÖMNJIKBlBEF8P V POR:BJN V PGHlcmF%N4BJDOFsR V B V ÖMI}BEDO]2hiB j%W IKF%PQBMØrPO]�Ö W F8ROt2Fd�

e Vdj DOF%_6A�Ñ U(j ]2h W RÐcmhONbBEDOF8N S F[F\àkBEF8POROF8R:BJ]�hOHJFsî[Ñ U {kï � W IZØXF W ] j Ø S V HJF%R,HlD V NJIKPOtO�3Ñ>]2N
Ö�]2NJØ W ] V ROH�BED V BsIZP j8W hOROFÞY�]2NlFÕÖMNJI}BEF°HJD V NJIZPGtO~�BEDOIKH VdWZW ]�ÖMH n POF8N
tdN V Prh WZV NJI}B T j ]2POHJIKHlBJF%P j T
F%Picm]2N j F%Y�F%PQB$�
Ñ�IZP VdWZW T ~�I}BaÖ�]2h W R S FÞIZPQBEF8NJF8HlBEIKPOtxBE],IZY�L W F%Y�F%PQB j%Vdj DOF$_MAaÑ UåV H Vxj ]2L T � cmNJF8F j%Vdj DOIKPOt

{2F8NJHlIZ]2P�]dc6_MAaÑ U BED V B�Öf]dh W R³FÀàiIZHlBÕÖMIKBEDGIZP�BJDOFxð3NJ]�{kIZROF8N V PGR�F\àiL¢]dNlB�BJDOFx_MAaÑ U A�ð Ú �
^ DOIKHwÖ�]2h W RgNlF%qrhOIKNJF V hOHJF8N � W F8{dF W�j$Vdj DGF6ÖMI}BED�ØdF%NlPOF W IKPrBJF%N Vdj BJIZ]2PÞBE]
LONl]dBEF j B S hGã¢F%NlH�ROhGNJIZPGt
R V B V BEN V POHlcmF8N%�
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