
� ���������
	�� 


� ��� ��� ������� ����� ��� ��!��"���

#



���������
	�����
������������������������ ��!"���
#$�����

%'&(% )+*�,.-/*103254$6+7$8'2.692;:=<=*?>�8@7$A$B/8'-/CD6

E�FHGJILKNMPO�GQFSRTKQU
VWIYXZRHGNG\[W]?RTFHGJ^`_aFHb
]WIY_aFdc�[WRTeTef_aVW]�ghIY[/b
V/G
]iG
]ijf_aVWFHUlkmG
]3c

n

MPoYG
RTV/[�ghIY[/b
V/p
]/G\[rq�s�G'[WRTeTef_aVW]"G\[W]"K3RToL]WIYghILKQG
FH[WIY_aFTFHG
otkuG
FQO�U
FHU
VvMPo.wagQ_aRyxagmqZs�G\[

n

MPoYG
RTV/[�eDG
R

n

G
FS]�z
]WV/G{[/b|MPo}MPILV/G\[�~•ILKNMPO�G\[�G
F$FTI

n

G|MPRh€3gTG�OlVWIY[(•‚kƒ_aR$jTIYG
F

n

G\b
]/_aVWIYG
oLoYG\[

~•ILKNMPO�G
VWIYG�K�RToL]WIYb\_aK„ef_l[vMPFZ]/Glk.ILKNMPO�G
VWIYG�b\_aRToYG
RTV(•‚q

s M$OZMPK„KQG�gTG

n

MPoYG
RTV/[�eD_l[v[WILjToYG\[

n

MPVWIYG…G
F�^†_aFHb
]WIY_aF�ghR�]�‡SefG…gmˆ ILKNMPO�G\[@b\_aFH[WIŠ‰

gTU
V/U9‹DoYG3]vMPjToYG|MPR•ŒlqLŒ3eTV/U\[/G
FZ]/G$oYG\[�]Ž‡uefG\[1oYG\[�eToLRH[…b\_aRTVvMPFZ]/[|kDoYG\[�OlVvMPFHgTG
RTV/[…eT•Z‡S‰

[WIYXSRHG\[1Ma[/[v_Sb
IYU\G\['G
]@oYG\[1b|MPeT]/G
RTV/['RT]WILoLIY[/U\[|q

•h‘‚’�“|”W•�–�“|—D˜
‘(™Wš†›•œ�ž
— ŸT }¡W“|¢/—�ž( �•£—Žš†ž‚ }’†— ¤Z¡`˜|¥L—�ž( 

¦a§‚¨9©«ªŽ¬}­D®(©«¯•©«°
±«­ ²�±«§‚³�´
µ‚¶¸·•¶W¹
©«ºv§
­�»t¨9©«¯T¶W§{¬}»`¼\»t½†µ
© ¾H¾T¿ À|¾TÁ'ÂmÃrÀ\Ã(½ŽÄ¸¹
¹
­t¬tÀ«ÅÆÅtÅ

Ç.ÄtÈ/¶W¹
¹
­t¨9­t¹v·.ÉL¹‚Ê•¬•ÄÆËŠ¬Ì¶W§
ÍW­ ¦a§
¨9©«¹
Ä¸¹
½t­mÉL¹‚ÊÎ¬ÌÄÆËL¬}¶W§
ÍW­9ÏL¾hµ\Ä¸±«­t§
¬•Ð Ñh¶W±«¶W¨9ª`·Ì¬Ì­t¯�À«ÅtÅŽÅ

ÒZ½†µ
¶£§‚± ·•¬ÌÄ¸¯•¶W¹
¶W¬}­ ¿D©«¯}·†Ä¸¹‚½Ž­WÀ\Ó‚­Ž¹‚¯•© ·Ì»ÔÓ‚­f·•©«¯Ì¯•§
¯ŽÀ«ÅŽÅtÅ ÒS½†µ
¶WÍW¬ÌÄ¸´
µ
©«­WÀƒÃ(¶W¹
Ä¸¬ŽÀ«Å�ÅŽÅ

ÇH»t¯•¶W¹\Ä¸¹‚½Ž­�¨"Ä¸ÍW¹
»`·Ì©«º(§‚­ ÕS¬}»t¯•­t¹
½t­�ÓPÖ §
¹�½Ž¶W¬}´
¯.½†µ
©«¨9©«ºv§
­WÀ«Å`ÅŽÅ ÉYÇ×Á�À\Ç×Á@ØÔÀ«Å`ÅŽÅ

ÒS½†µ‚¶9»Ž±«­t½`·Ì¬Ì¶W¨"Ä¸ÍW¹
»`·Ì©«º(§‚­ ¿D©«¯}·†Ä¸¹
½t­WÀ|¯•´|»t½t§
±ÙÄ¸¬}© ·•»�Ó
­m¯Ì§
¬}ÊÎÄ¸½t­t¯�À«ÅŽÅŽÅ Ç×Ä¸Ó\Ä¸¬tÀrÃ(ÚDÇ�À«ÅtÅŽÅ

ÚD°
¯Ì¶W¬Ì´‚·Ì©«¶W¹�Ó
­t¯H¬ÌÄŽÈ/¶W¹
¯.Û ¿D­t¹
¯•© ·Ì»mÓ
­f·Ì©«¯•¯•§‚¯�À«Å`ÅŽÅ Ç.Ä¸Ó
©«¶WÍW¬ÌÄ¸´
µ
©«­WÀ«Å�ÅŽÅ

Ü�Ý Þ�ß ŒlqLŒ�àâá�RHG
oYXZRHG\[']Ž‡ueDG\['gmˆ ILKNMPO�G\[rq

E�FHG�ILKNMPO�G�FZRTKQU
VWIYXSRHG�G\[W]NMa[v[/_Sb
IYU\Gâc�RTFdãhäaåPä|æZçNgTG�otˆ«G\[We×Mab\Glk9G
FèO�U
FHU
VvMPo

V/G\b
]vMPFTOlRTo}MPILV/Glq9é�•×MaXZRHGyU
oYU
KQG
FZ]JghRêe×M

n

MPO�Glk MPeTefG
oYUJãDëŠìZç
íÎk G\[W]igTU\[WILOlFHUQe×MPV3[/G\[

b\_u_aV/gT_aFTFHU\G\[1G
FS]WIYp
V/G\[3îTï�ILOlRTV/GQŒlqLŒ�~¸Œr•‚q

s�ˆ}ðWñ‚òuäaó.ô†ëÌí•íŠõlóHó.ä|æZçNG\[W]JoYG�eTV/_ub\U\gTU�gTGâghIY[/b
V/U
]WIY[vMP]WIY_aFö[/e×MP]WI}MPoYGâgmˆ RTFHGâILKNMPO�G

b\_aFH[WIY[/]vMPFZ]„c÷Ma[/[/_ub
IYG
V3c÷b/•×MaXSRHGNeTIŠ€TG
o�RTFHGNRTFTIYXZRHG

n

MPoYG
RTV�îÔï�ILOlRTV/GøŒlqLŒ�~`w�•‚q£ù�F

e×MPVWoYGøgTG�ú
õaûSú(üWðWñ‚òuäaó.ô†ëÌí•íŠõlóHó.ä|æZçNoY_aV/[/XSRHG�otˆ ILKNMPO�G÷G\[/]NgTUÆýWMþghIY[vb
V/U
]WIY[/U\G÷G
]QXSR�ˆ«_aF

ghILK„ILFSRHGioYG?FH_aK3jTV/G�gTG…eTIŠ€TG
oY[|q

~¸Œr• ~`w�•

ÿ�����ß�ŒlqLŒ…à�~¸Œr•���M

n

MPO�G�~`w�•��"b/•×MPFS]WILoLoY_aFTF×MPO�G

s M��
ûTäaó×ô†ë 	�ñ/älô†ë`õaóJgTU\[WILOlFHG'o}M�ghIY[/b
V/U
]WIY[vMP]WIY_aF�]/_aF×MPoYG1b\_aVWV/G\[Wef_aFHgHMPFZ]'c…o}MioLILK„IŠ‰

]vMP]WIY_aF÷ghR÷FH_aK�jTV/G�gTG

n

MPoYG
RTV/[1ghI�
mU
V/G
FZ]/G\[�XZRHG…efG
RT]'eTV/G
FHghV/Gibv•×MaXZRHG�eTIŠ€hG
otq

E�FHG?ILKNMPO�G?FSRTKQU
VWIYXZRHG3G\[W]'gT_aFHb?RTFHG…ILKNMPO�G�ðWñ‚òuäaó.ô†ëÌí•íŠõlóHóDð/ç'G
]��
ûTäaó×ô†ë 	{ð/ç
q

Ú Å
Á@Ä¸¹�
ŽÄ¸¹
­t¬•Ä"ÒuØDÃ��lÚ����.ÒSÉ �




��Š
��â���?	����{�…���…�����?�u�����
	��?���
�J� �����Æ�1�

E1FHG�ILKNMPO�G�FSRTKQU
VWIYXZRHG�wagèG\[W]JV/G
eTV/U\[/G
FS]/U\G�e×MPV„RTF=]vMPjToYG|MPR
�êgTG��=oLILOlFHG\[

G
]�� b\_aoY_aFTFHG\[|qDs�G$eTIŠ€TG
o�G\[W]�gTU\[WILOlFHU\G$e×MPV�RTFþb\_aRTeToYG�����������_����@G\[W]1otˆ ILFHghIYb\GJgTG

b\_aoY_aFTFHG�� �"!$#%�&�"')(+*ZkuG
],��otˆ ILFHghIYb\G1gTG@oLILOlFHG-�.��!$#%�&�"')(+*Zq/� G\[W]9o}MJíLä�0`æZç‚û/0‚k%�

o}MyòuäaûhôŽç‚û�0@gTG…otˆ ILKNMPO�G1�.q ��MPV'b\_aF

n

G
FZ]WIY_aF�k.oYG…eTIŠ€hG
o�_aVWILOlILFHG2�3#%��#4�@G\[W]@G
FâO�U
FHU
VvMPo

G
F••×MPRT]Nc�OZMPRHbv•HG ~

n

_aILVQï�ILOlRTV/G ŒlqÙw�•‚q9s�G�FH_aK�jTV/G��5���������QG\[W]Jo}M•åƒäaíYç‚û/0�~†_aRèoYG

óHëÌåaçWäaû76Zç3æ�0‚ë}ú/•1ghR eTIŠ€TG
o8�������/�‚k9�:�������/�;�<!$#%��=?>�@BAC'D(+*Zq9=?>�@BAâG\[W]…oYGJFH_aK�jTV/G

gTG�FTI

n

G|MPRh€þgTG3OlVWIY[rqfù�FêMPeTefG
oLoYGE6GFPóDä�HJë �
ûHç�gTG3otˆ ILKNMPO�GJoYG�oY_aOZMPVWIL]W•TKQGQG
F�j×Ma[/G

wNgTG;= >-@�A k×Itq«Glq.oYG3FH_aK�jTV/GJgTG$jTIL]/[�RT]WILoLIY[/U\[�eD_aRTV…b\_ugTG
V�otˆ«G
FH[/G
K3jToYGJgTG\[

n

MPoYG
RTV/[

eD_l[/[/ILjToYG\[|q

i

j

w-10

h-1

0

I(i,j)

ÿ�� ��ßÔŒlqÙw�àâé{_aF

n

G
FS]WIY_aFH[…gTG…FH_a]vMP]WIY_aF

E1FHGøILKNMPO�G�FZRTKQU
VWIYXSRHG�FHG�b\_aFH[/]WIL]WRHG�gT_aFHb�XSR�ˆ RTFHG

n

G
V/[/IY_aF MPeTeTV/_ub/•HU\G gTG

otˆJIƒILKNMPO�G1V/U\G
oLoYG$KQ^`_aVWKQU\G1e×MPV{otˆ ILKNMPO�G$~`MPR�[/G
FH[�KNMP]W•HU
KNMP]WIYXZRHGr•{gTG�o}M?eTV/_PýWG\b
]WIY_aF

gTGJo}M�[/b\p
FHGNxag [WRTV?o}M�ef_aVW]WIY_aFêgTG„eTo}MPF b\_aVWV/G\[/eD_aFHgHMPFS]3c�o}M�[WRTV¸^tMab\GJeT•H_a]/_l[/G
Fh‰

[WILjToYG�ghRþb|MPeT]/G
RTV|qfsÔMNXSR×MPoLIL]/U$gTGiotˆÙMPeTeTV/_\€hILKNMP]WIY_aF gTU
efG
FHgøgTG�o}MNXSR×MPFZ]WIL]/UJgmˆ ILFh‰

^†_aVWKNMP]WIY_aF�ef_aVW]/U\G?e×MPV@otˆ ILKNMPO�G�FZRTKQU
VWIYXSRHGlk×G
Fâe×MPVW]WIYb
RToLIYG
V�ghR÷FH_aK�jTV/G�gTG…eTIŠ€TG
oY[

RT]WILoLIY[/U\[…îZo}M.0Wð‚ú
õaíÎûuô†ë`õaó÷útãhälô†ë`äaíYç
qhsÔM1LHOlRTV/G$ŒlqÙx�KQ_aFZ]WV/G…RTF�G‚€TG
K„eToYG�gmˆ RTFHG�KQz
KQG

ILKNMPO�G�Mab\XZRTIY[vGic„gTG\[@V/U\[/_aoLRT]WIY_aFH[�ghI�
fU
V/G
FS]/G\[|q

á�RHG
oLoYGQG\[W]iotˆ ILFh^`_aVWKNMP]WIY_aFdb\_aFH[vG
V

n

U\Gø~†_aRêefG
V/ghRHGr•…oY_aV/[/XSR�ˆ«_aF ghILK„ILFSRHGQo}M�V/U‚‰

[/_aoLRT]WIY_aF�M�ù�R�G
FâgmˆÙMPRT]WV/G\[�]/G
VWKQG\[|khXZRHG
oLoYG�ILFh^`_aVWKNMP]WIY_aFâeDG
RT]¸‰Ž_aF�V/G\b\_aFH[W]WIL]WRHG
V'gTG

otˆ ILKNMPO�G�V/U\G
oLoYG„cNe×MPVW]WILV�gmˆ RTFHG$ILKNMPO�G$FZRTKQU
VWIYXSRHGNMNé�ˆ«G\[W]�o}MNeTVWILFHb
ILe×MPoYG$XSRHG\[W]WIY_aF

XZRTIf^tMPIL]@otˆ«_ajhý¸G
]�gTG\['[/G\b
]WIY_aFH[�ŒlqÙwJG
]3ŒlqÙxhq

s�G�b/•×MPFTO�G
KQG
FZ]QgTGyV/U\[/_aoLRT]WIY_aF=]/_aF×MPoYGlk�b\_aVWV/G\[WeD_aFHgHMPFS]Ncâo}MøXZR×MPFS]WIOL×b|MP]WIY_aF�k

^`MPIL] MPRH[v[WIuMPeTe×MPVvMQPY]WV/G�RTFHG"efG
VW]/G�gmˆ ILFh^`_aVWKNMP]WIY_aF$gHMPFH[ oYG\[�ILKNMPO�G\[�î

n

_aILV�ï�ILOlRTV/G�Œlq RHk

eD_aRTV3o}MâV/G
eTV/U\[/G
FS]vMP]WIY_aF=gmˆ RTFHGyKQz
KQGyILKNMPO�G�M

n

G\byghI�
mU
V/G
FZ]/G\[Jgh‡uF×MPK„IYXZRHG\[|q�sÔM

jD_aFTFHGigh‡uF×MPK„IYXSRHG�gTU
efG
FHg÷gTG?o}M„XSR×MPoLIL]/U�gTG\[�U
oYU
KQG
FZ]/[�eT•H_a]/_l[/G
FH[WILjToYG\[�ghRøb|MPeh‰

]/G
RTV|k.KNMPIY[3MPRH[/[WI£gTGJo}MNVWIYbv•HG\[/[/G„ghR b\_aFZ]/G
FSRêILFh^`_aVWKNMP]WIY_aFHG
o�gTG$otˆ ILKNMPO�GlkmXZRTI9G\[W]

ÚÔÅ\Á@Ä¸¹�
ŽÄ¸¹
­t¬ÌÄ9ÒuØDÃ��lÚ����.ÒSÉ S



���������
	�����
������������������������ ��!"���
#$�����

#

Œ|wƒ€

#

Œ|w w

#

�

€Tw

#

�

Œ|w��ƒ€fŒ|w��

�

Ra€

�

R xlwƒ€Txlw Œ

�

€fŒ

�

ÿ�� ��ßÔŒlqÙx3à��1U\[/_aoLRT]WIY_aFø[We×MP]WI}MPoYGQîTU\b/•×MPFS]WILoLoY_aFTF×MPO�G

oLIYU'c�o}M…ghIY[W]WVWILjTRT]WIY_aFy[W]vMP]WIY[W]WIYXSRHG@gTG@[/G\[

n

MPoYG
RTV/[|qZé�ˆ«G\[W]"gTG@b\G�eTV/_ajToYp
KQG'XSRHG�]WVvMPIL]/G

o}M„[vG\b
]WIY_aFêŒlq RHq

%'&�� �ê>��$8'0�,.-/B/Bv*'030$8
	'6

s�ˆ«U\b/•×MPFZ]WILoLoY_aFTF×MPO�G�G\[W]�RTFHG�U
]vMPeDG�^`_aFHgHMPKQG
FZ]vMPoYG@XSRTIhgT_aIL]�eTV/G
FHghV/G@G
F„b\_aK„eT]/G

oYG=b\_aFZ]/G
FSR gTG•otˆ ILKNMPO�Gèc MPF×MPoL‡h[/G
V|q���FZ]WRTIL]WI

n

G
KQG
FZ]|k3_aF b\_aF�
\_aIL] jTIYG
F XSR�ˆ RTFHG

IP[W]WVWRHb
]WRTV/G�LHFHG$K�k£blˆ«G\[W]¸‰�cƒ‰ŽghILV/G�RTFHGNe×MPVW]WIYG�gTG�otˆ ILKNMPO�G�b\_aK„eD_aVW]vMPFS]QgTG\[J_l[/b
ILoLo}Mƒ‰

]WIY_aFH[âM

n

G\b�gTGøeDG
]WIL]/G\[yeDU
VWIY_ugTG\[�[We×MP]WI}MPoYG\[|k�FHU\b\G\[/[WIL]/G
VvM eToLRH[ygTGøeTIŠ€TG
oY[yXSR�ˆ RTFHG

e×MPVW]WIYG?eTV/U\[vG
FZ]vMPFZ]�KQ_aILFH['gTG

n

MPVWI}MP]WIY_aF�q

�þMPIY[£[WIZotˆ«_aF$FHG{ghIY[WeD_l[vG�e×Ma[�gmˆÙMa[/[/G���gTG�eTIŠ€TG
oY[�eD_aRTV�V/G
eTV/U\[/G
FS]/G
V�o}M�ghIL]/G{[W]WVWRHb‚‰

]WRTV/G�LHFHGNM��?MPFH[{b\G'b|Ma[|klILo.G\[W]�[/_aRT•×MPIL]vMPjToYG�XZRHG'oYG\[�XSRHG
oYXZRHG\[�eTIŠ€hG
oY[�RT]WILoLIY[/U\[�ef_aRTV

V/G
eTV/U\[/G
FS]/G
V…o}M„[W]WVWRHb
]WRTV/G3V/G
FHgTG
FZ]…b\_aK„eT]/G3gmˆ RTF<IPb\_aK„eD_aVW]/G
KQG
FS]�KQ_r‡�G
F:KøgTGio}M

V/U
OlIY_aF b\_aFHb\G
VWFHU\GlqÔé{G
efG
FHgHMPFZ]|kf[WI�otˆ«_aF�[/G$b\_aFZ]/G
FS]/G„gTG3[v_aRH[¸‰ŽU\b/•×MPFS]WILoLoY_aFTFHG
ViRTFHG

V/U
OlIY_aF�]WV/_ae�b\_aK„eToYG‚€TGlkHb\G…F�ˆ«G\[W]@e×Ma[@ghRâ]/_aRT]�b\G?XZRTIm[/G…eTV/_ughRTIL]iîTG
FâO�U
FHU
VvMPotkHgTG

FH_aR

n

G
oLoYG\[�[W]WVWRHb
]WRTV/G\[�MPeTe×MPVvMPIY[/[vG
FZ]|kHXSRTImFHG?b\_aVWV/G\[Wef_aFHgTG
FZ]1e×Ma[�c$otˆ ILKNMPO�G?V/U\G
oLoYGlq

�

ILFH[WItk [WRTVio}MELHOlRTV/GøŒlq

#

kÔG
F Œ\gmkÔ_aF•MâRTFd[WILOlF×MPo{[WILFZRH[/_��tgHMPo�XSRTI�G\[W]�U\bv•×MPFh‰

]WILoLoY_aFTFHU�c�RTFHGQ^•V/U\XSRHG
FHb\GyFHG
]W]/G
KQG
FZ]JILFh^†U
VWIYG
RTV/G�câo}M�^†V/U\XZRHG
FHb\GyghR•[WILOlF×MPotq£ù�F

efG
RT]

n

_aILV�XZRHG�oYG�[WILOlF×MPoughIY[/b
V/G
] V/U\[/RToL]vMPFZ]£G\[W] c@efG
R�eTV/p\[ oYG"KQz
KQG�XZRHG�b\G
oLRTISXSR�ˆ«_aF

MPRTVvMPIL]@_ajT]/G
FZRâG
F�U\b/•×MPFZ]WILoLoY_aFTF×MPFS]$~†[WR��N[(MPK„KQG
FZ]@b\G
]W]/G�^†_aIY[�� •9RTFHG�[/ILFZRH[/_��tgTG…gTG

Ú Å
Á@Ä¸¹�
ŽÄ¸¹
­t¬•Ä"ÒuØDÃ��lÚ����.ÒSÉ

�




����T�â���������J	��Æ�����{���������

�$jTIL]/[

#

jTIL]/[ R„jTIL]/[

x$jTIL]/[ w$jTIL]/[ Œ…jTIL]

ÿ�����ß�Œlq RJà���U\[/_aoLRT]WIY_aF�]/_aF×MPoYGQî×á�R×MPFS]WIOL×b|MP]WIY_aF

^•V/U\XSRHG
FHb\G �$^`_aIY[@eToLRH[�^tMPILjToYGlq

é{G{eT•HU
FH_aKQp
FHG'G\[W]9MPeTeDG
oYUiäaíÎë`äPú(ë•óSælq��SRTV9oYG\[£[WILOlF×MPRh€Jwag„XSRHG�[v_aFZ]9oYG\[£ILKNMPO�G\[|k

ILo"G\[W]igHMPFH[?RTFHGQb\G
VW]vMPILFHGNKQG\[WRTV/G)IPG
FHb\_aV/GQeTILV/G$K�k�b|MPViILo�M 
mG\b
]/G„o}My^•V/U\XSRHG
FHb\GQG
]

o}MyghILV/G\b
]WIY_aFêgTG\[?[/]WVWRHb
]WRTV/G\[?eDU
VWIY_ughIYXSRHG\[|q

�

ILFH[WItkf[WRTV…o}M2LHOlRTV/GâŒlq

�

kf_aF [/_aRT•×MPIL]/G

U\b/•×MPFZ]WILoLoY_aFTFHG
V1RTFHG�ILKNMPO�G…b\_aVWV/G\[Wef_aFHgHMPFZ]1c$gTG\[{j×MPFHgTG\[�FH_aILV/G\[@G
]{jTo}MPFHb/•HG\[�~¸Œr•‚q

�

n

G\b?RTF�U\b/•×MPFS]WILoLoY_aFTF×MPO�GQMagHMPeT]/Uy~`wlM�•‚k×_aF�_ajT]WIYG
FZ]…gTG\[1[W]WVWRHb
]WRTV/G\[�b\_aFh^`_aVWKQG\[�c

otˆ ILKNMPO�G@b\_aFZ]WILFZRHGlq ��MPIY[9G
F„b\_aFH[WIYgTU
VvMPFS]�[/G
RToYG
KQG
FZ]'Œ�U\bv•×MPFZ]WILoLoY_aFy[/RTV9wJ~`wPj.•‚kaRTFHG

[W]WVWRHb
]WRTV/GQghI�
mU
V/G
FZ]/GNMPeTe×MPVvMQPY]|k gT_aFZ]iotˆÙMPF×MPoL‡h[/G�~•IYb
I�gTG\[?j×MPFHgTG\[

n

G
VW]WIYb|MPoYG\[|kmeToLRH[

U
e×MPIY[/[/G\[(•�FHG?[/G
VvM„e×Ma['b\_aFh^†_aVWKQG3c$o}MJV/U|MPoLIL]/UigTG?otˆ«_ajhýWG
]|q

�SI�otˆ«_aF _ajH[/G
V

n

G�o}M)LHOlRTV/GêŒlq

�

gTG�eTV/p\[|k£_aF

n

_aIL]QXZRHGlk£gHMPFH[JoYG�eTV/G
K„IYG
VQb|Ma[|k

_aF•MâRT]WILoLIY[vUywâeTIŠ€TG
oY[3eD_aRTV3V/G
eTV/U\[/G
FZ]/G
VJRTFHGQefU
VWIY_ugTG

n

G
VW]WIYb|MPoYGþ~†b\_aVWV/G\[WeD_aFHgHMPFS]

cJo}MQ[WRHb\b\G\[v[WIY_aFøgmˆ RTFHG3j×MPFHgTG�FH_aILV/G3G
]�gmˆ RTFHG3j×MPFHgTGijTo}MPFHbv•HGr•‚k.]vMPFHghIY[�XSRHG�gHMPFH[

oYGQgTG
Rh€uIYp
KQG�b|Ma[|k _aFêF�ˆÙMâeToLRH[$XZR�ˆLŒNeTIŠ€hG
o�e×MPV�efU
VWIY_SgTG

n

G
VW]WIYb|MPoYGlq£é{G\b
I{G\[W]�RTFHG

ILoLoLRH[W]WVvMP]WIY_aFNghRQ]W•HU\_aV/p
KQG'gTG��S•×MPFTFH_aFh‰��1‡hXZRTIY[/]�XZRTIHghIL]"XSR�ˆ«_aFQefG
RT]9V/G\b\_aFH[W]WVWRTILV/G

oYG3[WILOlF×MPo9b\_aFS]WILFZRê_aVWILOlILF×MPo�cNe×MPVW]WILVigmˆ RTFHG

n

G
V/[/IY_aFþU\bv•×MPFZ]WILoLoY_aFTFHU\GygTG3b\GJ[WILOlF×MPotk

[WI.G
]�[/G
RToYG
KQG
FZ]@[WI.o}M?^†V/U\XSRHG
FHb\G�gmˆ«U\bv•×MPFZ]WILoLoY_aFTF×MPO�G�G\[/]�äaûEHQõaë•óTú1íYç 6�õaû��‚íYç{gTG1o}M

eToLRH[@OlVvMPFHgTG…^†V/U\XZRHG
FHb\Gib\_aFS]/G
FZRHG$gHMPFH[@oYGi[WILOlF×MPo�_aVWILOlILF×MPotq

é{G
]W]/GQFH_a]WIY_aF•gTGQV/G\b\_aFH[W]WVWRHb
]WIY_aF=G\[W]ioLIYU\GNc�o}MâgTU\b\_aK„ef_l[WIL]WIY_aF ^†V/U\XSRHG
FZ]WIYG
oLoYG

gTG\[�^†_aFHb
]WIY_aFH[9efU
VWIY_ughIYXZRHG\["gHMPFH["o}M�]W•HU\_aVWIYG'gTG@ïH_aRTVWIYG
V|q�E�FHG{^†_aFHb
]WIY_aF„efU
VWIY_ughIYXZRHG

eDG
RT] MPILFH[/IS[/G�gTU\b\_aK„eD_l[/G
V�G
F3[/_aK„KQG�gTG9^`_aFHb
]WIY_aFH[ÔefU
VWIY_ughIYXZRHG\[�U
oYU
KQG
FZ]vMPILV/G\[@~•oYG\[

ÚÔÅ\Á@Ä¸¹�
ŽÄ¸¹
­t¬ÌÄ9ÒuØDÃ��lÚ����.ÒSÉ 	



���������
	�����
������������������������ ��!"���
#$�����

ÿ����{ßÔŒlq

#

à �9•HU
FH_aKQp
FHG3gmˆÙMPoLI}Ma[WILFTOy[/RTV@RTF�[WILOlF×MPo�Œ\g

~¸Œr•

~`wlM�• ~`wPj.•

ÿ�� ��ßÔŒlq

�

à

�

oLI}Ma[/ILFTON[WRTV@RTF�[WILOlF×MPo wag

Ú Å
Á@Ä¸¹�
ŽÄ¸¹
­t¬•Ä"ÒuØDÃ��lÚ����.ÒSÉ

Œ��




����T�â���������J	��Æ�����{���������

[WILFZRH[/_��tgTG\[‚•‚q{s�ˆ«U\XZR×MP]WIY_aF gTGþ[W‡uFZ]W•Hp\[vG�[/RTI

n

MPFS]/Glk@ghIL]/G•ô30WäaóTú��
õG0 HNð/ç76Zç���õlû�0‚ë`ç 0

ëÌóHåaç 0vú|ç£^`_aRTVWFTIL]{RTFHG']/G
oLoYG�gTU\b\_aK„eD_l[WIL]WIY_aFâ[/_aRH["^†_aVWKQG�gTG1[/ILFZRH[/_��tgTG\[�b\_aK„eToYG‚€TG\[�î

�

�������	��

�

�

� �

��� ����������������� ~¸ŒlqLŒr•

�

G\[W]�IYb
I RTFþ[WILOlF×MPo�Œ\gmk��'G\[W]�oYG3e×MPVvMPKQp
]WV/GJ[We×MP]WI}MPo@~†_aRø]/G
K„ef_aV/G
oÌ•‚k�� oYG�e×Mƒ‰

VvMPKQp
]WV/G�^†V/U\XZRHG
FS]WIYG
otk�oYG\[N^`_aFHb
]WIY_aFH[�!��

� ���!�"�

*

��#!$

V/G
eTV/U\[/G
FS]/G
FZ]�oYG\[

n

G\b
]/G
RTV/[�gTG

j×Ma[/GJgTGJo}MygTU\b\_aK„ef_l[WIL]WIY_aF;~†[/ILFZRH[/_��tgTG\[ib\_aK„eToYG‚€TG\[(•‚q

�

��� ��V/G
eTV/U\[/G
FZ]/GQoYG„b\_SG �„‰

b
IYG
FZ]QMP]W]vMab/•HUâc÷o}Mâ^†V/U\XZRHG
FHb\G%� q ��o{G\[W]$b|MPoYb
RToYU�e×MPV3otˆ«U\XSR×MP]WIY_aFègmˆÙMPF×MPoL‡u[/Glk£ghIL]/G

ô30¸äaóHú&�\õ�0 HNð/ç;6Zç'�Ôõaû�0‚ëtç 0?î

�

��� �(� � 

�

�

�

�

���&���

�

� ���!�"�)�*� ~¸ŒlqÙw�•

�SRTeTeD_l[v_aFH[÷KNMPILFS]/G
F×MPFZ]êXSR�ˆ«_aF [/_aRT•×MPIL]/G•U\b/•×MPFS]WILoLoY_aFTFHG
V V/U
OlRToLIYp
V/G
KQG
FZ] o}M

^†_aFHb
]WIY_aF

�

M

n

G\bQRTFHGNeDU
VWIY_ugTG,+3q�s M�^†_aFHb
]WIY_aF

��-

V/U\[WRToL]vMPFZ]/GyefG
RT]�z
]WV/GQgTU LHFTIYG

b\_aK„KQGi[WRTIL]iî

��-

�����(�

�

�����/.10

-

���&� ~¸ŒlqÙx�•

�

n

G\b20

-

oYG?eDG
ILOlFHG?gTG ��ILVvMab�gTG…eDU
VWIY_ugTG'+ î

0

-

�����(�43�5



�

6

3�5

�

�87

��� ':9;+ � ~¸Œlq RS•

0

-

kZG
F�]vMPFZ]�XSRHG@^`_aFHb
]WIY_aF�efU
VWIY_ughIYXZRHG�gTG1efU
VWIY_SgTG<+3kZ[vG1gTU\b\_aK„ef_l[/G…G
Fy[/U
VWIYG

gTG?ïH_aRTVWIYG
V�[/_aRH['o}M3^†_aVWKQGQî

0

-

�����(�>=?5



�

6

=?5

�

�A@

=

�"� ���

=

�CB

-

~¸Œlq

#

•

ù��âoYG\[1b\_uG �Nb
IYG
FZ]/[

@

=

kH[/_aFS]1gTU LHFTIY[|khef_aRTV'RTFHGi_aVWILOlILFHGD��E ��F XSRHG
oYb\_aFHXZRHGNî

@

=

�

(

+

�

�HG




-

�HG

0

-

�������

�

�����

=

�CB

-

��� ~¸Œlq

�

•

�

(

+

�

-

B��

�

-

B��

0

-

�������

�

�����

=

�CB

-

�*� ~¸Œlq

S

•

�

(

+

~¸Œlq ��•

~¸Œlq

	

•

ï�ILF×MPoYG
KQG
FZ]3î

0

-

���&�I�

(

+

=J5



�

6

=J5

�

�

�
�����

=

�CB

-

~¸ŒlqLŒ���•

ÚÔÅ\Á@Ä¸¹�
ŽÄ¸¹
­t¬ÌÄ9ÒuØDÃ��lÚ����.ÒSÉ

ŒlŒ



���������
	�����
������������������������ ��!"���
#$�����

�SIÔotˆ«_aF÷b|MPoYb
RToYG�c$eTV/U\[/G
FS]

�

-

kho}MJ]WVvMPFH[¸^`_aVWKQU\GigTGiïH_aRTVWIYG
V1gTG

��-

î

�

-

��� � � ��

�

�

�

��-

���&���

�

�������"� ��� ~¸ŒlqLŒlŒr•

�

(

+

� 

�

�

�

=?5



�

6

=?5

�

�

�������

=

�CB

-

�

�������

�

�����!�"�)��� ~¸ŒlqLŒ|w�•

�

(

+

=?5



�

6

=?5

�

�

� 

�

�

�

�

�

�����

�

�

�

=

B

-��

� �

���&� �*� ~¸ŒlqLŒ|x�•

~¸ŒlqLŒ RS•

ù�Fø_ajT]WIYG
FZ]�LHF×MPoYG
KQG
FS]3î

�

-

��� �I�

(

+

=?5



�

6

=?5

�

�

�

����'�����+ � ~¸ŒlqLŒ

#

•

é{G
]W]/G�IYgTG
FS]WIL]/U�b\_aFH[/]WIL]WRHGøRTFHGøeTV/G
R

n

GþghR;]W•HU\_aV/p
KQGþgTG �S•×MPFTFH_aFh‰��1‡hXSRTIY[W]

U

n

_uXZRHU…eToLRH['•×MPRT]|q �9F÷G 
mG
]|kT[WImo}M3^†V/U\XZRHG
FHb\G?KNMƒ€hILK�RTK b\_aFZ]/G
FSRHG�gHMPFH[@o}M$^`_aFHb‚‰

]WIY_aF

�

G\[W]�ILFh^†U
VWIYG
RTV/Gic�(��
	�+3kTblˆ«G\[/]¸‰�cƒ‰ŽghILV/G?[WI.oYG…[WRTeTef_aVW]'gTG

�

G\[W]@b\_aFZ]/G
FSR÷gHMPFH[

�

' (��
	�+8� (��
	�+
�@~†G
]3gT_aFHblk�[WI�o}Mâ^•V/U\XSRHG
FHb\GNgmˆ«U\bv•×MPFZ]WILoLoY_aFTF×MPO�G�G\[W]JMPR KQ_aILFH[$oYG

gT_aRTjToYG„gTGJo}MyeToLRH[…OlVvMPFHgTG$^†V/U\XZRHG
FHb\G„b\_aFS]/G
FZRHGQgHMPFH[

�

•‚kfgHMPFH[?b\GJb|Ma[…o}My]WVvMPFH[¸‰

^`_aVWKQU\G�gTG�ïH_aRTVWIYG
V�gTGâo}Mø^`_aFHb
]WIY_aF

�

U\b/•×MPFS]WILoLoY_aFTFHU\Glk{G\[/]NU
OZMPoYGlk�c�RTFè^tMab
]/G
RTV

K3RToL]WILeToLIYb|MP]WIŠ^ÔeTV/p\[|kZc…o}M?V/U
eToLIYb|MP]WIY_aF�gTG@o}M?]WVvMPFH[¸^†_aVWKQU\G�gTG'ïH_aRTVWIYG
V�gTG@o}M�^`_aFHb
]WIY_aF

_aVWILOlILF×MPoYG

�

kSV/U
OlRToLIYp
V/G
KQG
FS]�G\[/e×Mab\U\Gigmˆ RTFHG?oY_aFTOlRHG
RTV?(���+$q

é{G
o}Mê[WILOlFTIOL×G�XSRHGlk9ghRèeD_aILFS]NgTG

n

RHGâgTG�otˆ ILFh^`_aVWKNMP]WIY_aF;b\_aFS]/G
FZRHGlk�oYGâ[WILOlF×MPo

U\bv•×MPFZ]WILoLoY_aFTFHU

�
-

G\[W]1U\XSRTI

n

MPoYG
FZ]�MPR�[WILOlF×MPo�ILFTIL]WI}MPo

�

kheTRTIY[/XZR�ˆ«_aFøeDG
RT]1V/G
]WV/_aR

n

G
V

b\G�gTG
VWFTIYG
V9G
FJV/G\[W]WV/G
ILOlF×MPFZ]9o}M1]WVvMPFH[¸^`_aVWKQU\G{gTG�ïH_aRTVWIYG
V9gTG

��-

[WRTV

�

'.(��
	�+8� (��
	�+��Šk

eTRTIY[9G
F„b|MPoYb
RTo}MPFZ]9o}M�]WVvMPFH[¸^`_aVWKQU\G�gTG�ïH_aRTVWIYG
V9ILF

n

G
V/[/Gi~

n

_aILV9ï�ILOlRTV/G…Œlq

S

~¸Œr•W•‚qZé{G
]W]/G

_aefU
VvMP]WIY_aF�k9b\_aK„KQG�FH_aRH[JoYG

n

G
VWV/_aFH[„gHMPFH[JoYG�bv•×MPeTIL]WV/G�[WRTI

n

MPFZ]|k£U\XSRTI

n

MPRT]NcøRTF

	"íŠô30Wä|æZç3íÎëÌóDð/äaë 0/ç
q

�"F5V/G

n

MPFHbv•HGlk'[WI…o}M=b\_aFHghIL]WIY_aF gTG �S•×MPFTFH_aFh‰��1‡hXSRTIY[W]âF�ˆ«G\[W]âe×Ma[�V/G\[WefG\b
]/U\Glk

blˆ«G\[W]¸‰�cƒ‰ŽghILV/G�[WI�o}Mâ^†V/U\XSRHG
FHb\Gygmˆ«U\bv•×MPFZ]WILoLoY_aFTF×MPO�G�G\[W]3ILFh^†U
VWIYG
RTV/GâMPR•gT_aRTjToYG�gTGyo}M

eToLRH[{OlVvMPFHgTG�^•V/U\XSRHG
FHb\G…b\_aFZ]/G
FSRHG?gHMPFH[

�

kZotˆ«U\XZR×MP]WIY_aF ŒlqLŒ

#

FHG�b\_aVWV/G\[WeD_aFHg�eToLRH[@c

RTFHG?[WILK„eToYG…V/U
eToLIYb|MP]WIY_aFøb|MPV{oYG?[/RTeTeD_aVW]@gTG\['ghI�
mU
V/G
FZ]/G\[

n

G
V/[/IY_aFH['gTG

�

���.'�����+ �

[|ˆ ILFS]/G
V/[/G\b
]/G
FZ]|k G
]…oYG\[

n

MPoYG
RTV/[?[|ˆÙMƒýW_aRT]/G
FZ]|qÔù�F FHG$efG
RT]…eToLRH[?V/G
]WV/_aR

n

G
V?oYGJ[WILOlF×MPo

_aVWILOlILF×MPotk.G
]@oYG?[WILOlF×MPoÔ[/_aRH[¸‰ŽU\bv•×MPFZ]WILoLoY_aFTFHU3eTV/U\[/G
FZ]/G3gTG…FH_aR

n

G
oLoYG\[1[W]WVWRHb
]WRTV/G\[�b\_aV¸‰

V/G\[Wef_aFHgHMPFZ]�MPRh€øV/U
OlIY_aFH[�^•V/U\XSRHG
FZ]WIYG
oLoYG\[?XSRTI9[/G�V/G\b\_aRTefG
FZ]N~

n

_aILV?ï�ILOlRTV/G�Œlq

S

~`w�•W•‚q

ù�F�e×MPVWoYG�gTG 0WçWñvõaûSå$0Wç HNç‚ó.ô�6ZçiútãHçWñ\ô30/ç'_aRdälí•ë`äPú(ë•óSælq

sÔG÷eT•HU
FH_aKQp
FHG gmˆÙMPoLI}Ma[WILFTO

n

M F×MP]WRTV/G
oLoYG
KQG
FZ]�[vG÷V/G
]WV/_aR

n

G
VâgTp\[yoY_aV/[yXSR�ˆ«_aF

[/_aRH[W‰ŽU\b/•×MPFZ]WILoLoY_aFTFHG…RTFHG1ILKNMPO�G1FSRTKQU
VWIYXZRHGJ~†[WRTeTef_l[/U\G'jTIYG
F�U\b/•×MPFS]WILoLoY_aFTFHU\Gr•‚qTs"ˆ IŠ‰

KNMPO�G$[/_aRH[¸‰ŽU\bv•×MPFZ]WILoLoY_aFTFHU\G$^tMPIL]�MPoY_aV/[…MPeTe×MPVvMQPY]WV/G3gTG\[�[W]WVWRHb
]WRTV/G\[�XZRTI F�ˆÙMPeTe×MPVW]/G‚‰

F×MPIYG
FS] e×Ma[�c@otˆ ILKNMPO�G"F×MP]WRTV/G
oLoYG…~†G
]ÔgT_aFHb�e×Ma[ c�otˆ ILKNMPO�G�FZRTKQU
VWIYXSRHG�ILFTIL]WI}MPoYGr•‚q ��_aRTV

[/_aRH[W‰ŽU\b/•×MPFZ]WILoLoY_aFTFHG
V�[vMPFH[ ^`MPILV/G�MPeTe×MPVvMQPY]WV/G@gTG\[£[W]WVWRHb
]WRTV/G\[£e×MPVvMa[WIL]/G\[|kPILoS^`MPRT]£gT_aFHb

Ú Å
Á@Ä¸¹�
ŽÄ¸¹
­t¬•Ä"ÒuØDÃ��lÚ����.ÒSÉ

Œ|w




����T�â���������J	��Æ�����{���������

TF TF
�1

TF TF
�1

f f
DT

TT

TFF

=

Replication et multiplication par 1/T

Restriction et division par 1/T

1/2T�1/2T�1/T 1/T
~¸Œr•

TF TF
�1

TF TF
�1

�1/2T' 1/2T' 1/T'�1/T'

f f
DT'

T'T

F

=

T'F

~`w�•

ÿ�����ßHŒlq

S

à �ŽoLoLRH[W]WVvMP]WIY_aFyghRQ]W•HU\_aV/p
KQG1gTG@otˆ«U\bv•×MPFZ]WILoLoY_aFTF×MPO�G…gTG �S•×MPFTFH_aFh‰���‡uXSRTIY[W]

~¸Œr•@é�VWIL]/p
V/G�gTG �S•×MPFTFH_aF÷V/G\[/eDG\b
]/UlkHG
]�~`w�•1é�VWIL]/p
V/GigTG �S•×MPFTFH_aF�FH_aF�V/G\[/eDG\b
]/U

ÚÔÅ\Á@Ä¸¹�
ŽÄ¸¹
­t¬ÌÄ9ÒuØDÃ��lÚ����.ÒSÉ

Œ|x



���������
	�����
������������������������ ��!"���
#$�����

V/U\ghRTILV/G„otˆ ILFS]/G
V

n

MPoLoYGygTGJ^†V/U\XZRHG
FHb\G\[igTGQotˆ ILKNMPO�G„FZRTKQU
VWIYXSRHGQILFTIL]WI}MPoYG÷~†blˆ«G\[/]¸‰�cƒ‰ŽghILV/G

o}M;LHoL]WV/G
V(•‚k.M

n

MPFZ]�gTG…o}MQ[/_aRH[¸‰ŽU\b/•×MPFS]WILoLoY_aFTFHG
V|q.s M;LHOlRTV/GQŒlq �JILoLoLRH[W]WV/G�b\G…eTVWILFHb
ILeDGlq

s M']WVvMPFH[¸^`_aVWKQU\G{gTG�ïH_aRTVWIYG
V9XSRHG"FH_aRH[£M

n

_aFH[�RT]WILoLIY[/U\G{gHMPFH[ b\G
]W]/G�e×MPVW]WIYG�FH_aRH[£M

efG
VWK„IY[�gTG@KQ_ugTU
oLIY[/G
V�oYG\["ILKNMPO�G\[�G
]{gTG'b\_aK„eTV/G
FHghV/G�oYG\["V/p
OloYG\[�gmˆ«U\bv•×MPFZ]WILoLoY_aFTF×MPO�G

XSRTI.gT_aI

n

G
FS]{V/U
OlILV�o}M?^`_aVWKNMP]WIY_aF�gmˆ RTFHG1ILKNMPO�G1FZRTKQU
VWIYXSRHGlqTù�F�FH_a]/G
VvM�FHU|MPFTKQ_aILFH[

XSRHGio}MQ]WVvMPFH[¸^†_aVWKQU\G3gTG�ïH_aRTVWIYG
V�‰�KQz
KQG$gmˆ RTFHG?^`_aFHb
]WIY_aFþghIY[/b
V/p
]/G?‰�G\[W]1]/_aRaýW_aRTV/[

RTFHGi^†_aFHb
]WIY_aFþb\_aFZ]WILFSRHGlq �?MPFH[�o}M„e×MPVW]WIYG3[WRTI

n

MPFS]/Glk×FH_aRH[�eTV/U\[/G
FS]/_aFH[�o}M÷ô30¸älóTú&�\õ�0‚ü

HNð/ç)6Zç ��õlû�0‚ë`ç 0E6aëÌú
ñ�0��
ôŽç\k9XZRTI{eDG
RT]Jz
]WV/G�V/G
eTV/U\[/G
FZ]/U\Gâ[/RTV$_aV/ghILF×MP]/G
RTV|k9G
]JgT_aFHb

z
]WV/G?RT]WILoLIY[vU\GiG 
fG\b
]WI

n

G
KQG
FS]1ef_aRTV'oYG…]WVvMPIL]/G
KQG
FZ]…gTG\[@ILKNMPO�G\[1FZRTKQU
VWIYXSRHG\[|q

%'&�� ��Cf8'0$2��\*@C��
	96 4$6���*'A3Cf-/6£C

�?MPFH[@b\G
]W]/G…e×MPVW]WIYGlkT_aF�FH_a]/G
VvM$oYG\[@MPVWOlRTKQG
FZ]/[�G
FZ]WV/G?b
V/_ub/•HG
]/[@ef_aRTV@[/_aRToLILOlFHG
V

oYG
RTV„F×MP]WRTV/G�ghIY[vb
V/p
]/Glq�ù�FèFH_a]/G
VvM � 
N���

�

oYG\[„b\_S_aV/gT_aFTFHU\G\[yghR=gT_aKNMPILFHG÷[We×MP]WI}MPotk

� �,���

�

oYG\[1b\_S_aV/gT_aFTFHU\G\[�ghR�gT_aKNMPILFHG?^†V/U\XZRHG
FS]WIYG
otq

s M$]WVvMPFH[¸^†_aVWKQU\G?gTG?ï×_aRTVWIYG
V1ghIY[/b
V/p
]/Giwag�gmˆ RTFHG…ILKNMPO�G…FZRTKQU
VWIYXSRHG

�

� 
N���

�

kTgTG

o}MPVWO�G
RTV�� G
]1gTG…•×MPRT]/G
RTV ��G\[W]'gT_aFTFHU\G�e×MPViî

�

� �,���

�

���

���

6

A

5

E

�

���

6

�

5

E

�

� 
N���

�

�

�

�����

�

�

A


��

�

�

B

�

�

~¸ŒlqLŒ

�

•

é{G
]W]/G$]WVvMPFH[¸^`_aVWKQU\G�^†_aRTVWFTIL]�oYG\[…b\_SG �Nb
IYG
FS]/[

�

� �N���

�

gTG3o}MNgTU\b\_aK„ef_l[WIL]WIY_aF gTG

otˆ ILKNMPO�G

�

G
Føb\_aK�jTILF×MPIY[v_aF÷oLILFHU|MPILV/G$gTGi[WILFZRH[v_��tgTG\[1b\_aK„eToYG‚€TG\[|k×b\_aVWV/G\[Wef_aFHgHMPFZ]?c

o}MJ]WVvMPFH[W^†_aVWKQU\GigTG?ï×_aRTVWIYG
V�ghIY[/b
V/p
]/G�wag�ILF

n

G
V/[/GQî

�

� 
,���

�

�

(

�
�

�

���

6

�

5

E

�

���

6

�

5

E

�

� �N���

�

�
�����

�

�

A


��

�

�

B

�

�

~¸ŒlqLŒ

S

•

�

� �N���

�

G
]

�

� 
N���

�

[/_aFS]�gTG\["FH_aK3jTV/G\[�b\_aK„eToYG‚€TG\[�G
FNO�U
FHU
VvMPotk�KNMPIY[�gHMPFH[�FH_a]WV/G

b|Ma[

�

� 
N���

�

XZRTI�V/G
eTV/U\[/G
FZ]/G÷otˆ ILKNMPO�G÷FSRTKQU
VWIYXZRHG�gHMPFH[QoYG÷gT_aKNMPILFHGø[We×MP]WI}MPo�[/G
VvM

]/_aRaýW_aRTV/['V/U\G
otkHG
]'gT_aFHb

�

� �N���

�

[/G
VvM$]/_aRaýW_aRTV/[@RTFHG…^`_aFHb
]WIY_aF÷b\_aK„eToYG‚€TGie×MPILV/GQî

�

� �N���

�

�

�

�O' �,� '��

�

~¸ŒlqLŒ ��•

ù�� �QV/G
eTV/U\[/G
FZ]/G?oYG…b\_aFaý¸RTOlRHUigTG��Hq �9Fâ]/G
VWKQG\['gmˆ ILFS]/G
VWeTV/U
]vMP]WIY_aF�k._aF�eTV/U‚^`p
V/G

o}MþV/G
eTV/U\[vG
FZ]vMP]WIY_aF ~•KQ_SghRToYGlk{MPVWOlRTKQG
FZ](•NgTG\[QFH_aK3jTV/G\[yb\_aK„eToYG‚€TG\[

�

� �,���

�

cþo}M

V/G
eTV/U\[/G
FS]vMP]WIY_aF ~•e×MPVW]WIYG�V/U\G
oLoYGlk�e×MPVW]WIYGøILKNMPOlILF×MPILV/Gr•‚q1ù�F V/G
eTV/U\[/G
FZ]/G
VvM=gT_aFHbøoYG\[

^†V/U\XZRHG
FHb\G\[1e×MPViî

�

� �N���

�

�����

�

� �N���

�

��� ����� � �"!

�$#

~¸ŒlqLŒ

	

•

�

n

G\b%���

�

� �,���

�

����oYG�KQ_ughRToYGlk9G
]'& � �,���

�

otˆÙMPVWOlRTKQG
FS]NgTG

�

���,���%�‚q9s�G�KQ_ughRToYG

b\_aVWV/G\[Wef_aFHg÷c3otˆYä�H�ã.íÎë•ô†û 6Zç'gTG\[@[WILFZRH[/_��tgTG\[rkHG
]@otˆÙMPVWOlRTKQG
FZ]�c$oYG
RTV{ã.òuäPú\ç\q.é{_aK„KQG

�

G\[W]âe×MPILV/G gHMPFH[�FH_a]WV/G b|Ma[rk{_aF MPRTVvM=gT_aFHbèî(���

�

� �,���

�

���2�)���

�

�O' �N� '��

�

����G
]

& � �N���

�

� '*& �O'<�N� '��

�

q

Ú Å
Á@Ä¸¹�
ŽÄ¸¹
­t¬•Ä"ÒuØDÃ��lÚ����.ÒSÉ

Œ R




����S� 	������?�����{���ø!"�D�…�����$���1�Æ�"�

~¸Œr•

~`w�• ~`x�•

ÿ�����ß$Œlq �=à ~¸Œr•�E�FHGêILKNMPO�GdFZRTKQU
VWIYXSRHG=gTG ]vMPILoLoYG��%( 	��	�%( 	hk„~`w�•�s MèKQz
KQG

ILKNMPO�G�[/_aRH[¸‰ŽU\bv•×MPFZ]WILoLoY_aFTFHU\GlkfG
F�eTV/G
F×MPFS]$Œ?eTIŠ€TG
o [/RTV�w„gHMPFH[1bv•×MaXZRHG3ghILKQG
FH[WIY_aF�k

~`x�•?sÔM÷KQz
KQG�ILKNMPO�GCLHoL]WV/U\Glk�ef_aRTV3U
oLILK„ILFHG
VJoYG\[�•×MPRT]/G\[3^†V/U\XZRHG
FHb\G\[rkÔeTRTIY[J[/_aRH[¸‰

U\b/•×MPFZ]WILoLoY_aFTFHU\G$G
F�eTV/G
F×MPFS]3Œ…eTIŠ€TG
oÔ[WRTV1wJgHMPFH[1bv•×MaXZRHG�ghILKQG
FH[WIY_aF�q

ÚÔÅ\Á@Ä¸¹�
ŽÄ¸¹
­t¬ÌÄ9ÒuØDÃ��lÚ����.ÒSÉ

Œ

#



���������
	�����
������������������������ ��!"���
#$�����

�

G
]

�

[/_aFZ]1gTG\[@^†_aFHb
]WIY_aFH[�wagu‰teDU
VWIY_ughIYXZRHG\[�gTG…eDU
VWIY_ugTG\[?���?�B�:�iî

�

� �N���

�

�

�

� ��� � �����<�

�

~¸ŒlqÙw ��•

�

� 
N���

�

�

�

� 
�� � �����<�

�

~¸ŒlqÙwhŒr•

é{G\b
IhG\[W]�RTF$ef_aILFZ]ÔILK„ef_aVW]vMPFZ]9gHMPFH[ o}M@KQ_ugTU
oLIY[vMP]WIY_aFi^†V/U\XSRHG
FZ]WIYG
oLoYG…î|oYG\[ÔILKNMPO�G\[

FSRTKQU
VWIYXZRHG\[…[/_aFS]�[WRTeTef_l[/U\G\[�ILF%LHFTIYG\[1efU
VWIY_ughIYXZRHG\[|qfù�F�gT_aIL]�gT_aFHb$M

n

_aILV�RTFHG�•Z‡S‰

ef_a]W•Hp\[/G�gTG�eTV/_aoY_aFTO�G
KQG
FS]'gTG\[{ILKNMPO�G\['ciotˆ«G‚€h]/U
VWIYG
RTV@gTG�oYG
RTV�[WRTeTef_aVW]|q��…U
FHU
VvMPoYG‚‰

KQG
FS]|kS_aFyMaghKQG
]�XSRHG@otˆ ILKNMPO�G'FSRTKQU
VWIYXZRHG�_ajH[/G
V

n

U\G1b\_aVWV/G\[/eD_aFHg�c…o}M…eToLRH[�OlVvMPFHgTG

efU
VWIY_SgTG�gmˆ RTFHG?ILKNMPO�G?ILF%LHFTIYG?efU
VWIY_SghIYXSRHGQî

n

_aILV1ï�ILOlRTV/GQŒlq

	

q

~¸Œr•

~`w�•

ÿ����{ßTŒlq

	

à ��U
VWIY_SghIYb
IL]/U'gTG�otˆ ILKNMPO�G?~¸Œr• G
]�gTG�[/_aFJ[WefG\b
]WV/G�gmˆÙMPK„eToLIL]WRHgTG�~`w�•ÔgHMPFH[£o}M

KQ_ugTU
oLIY[vMP]WIY_aFþ^†V/U\XZRHG
FS]WIYG
oLoYGlq�s�GJV/G\b
]vMPFTOloYG„KQ_aFS]WV/G„oYG\[…eDU
VWIY_ugTG\[…•×MPjTIL]WRHG
oLoYG
KQG
FZ]

V/G
eTV/U\[/G
FS]/U\Glq

Ú Å
Á@Ä¸¹�
ŽÄ¸¹
­t¬•Ä"ÒuØDÃ��lÚ����.ÒSÉ

Œ

�




����S� 	������?�����{���ø!"�D�…�����$���1�Æ�"�

��MPIY[£b\G
]W]/G{•Z‡uef_a]W•Hp\[/G{M�RTFJG 
fG
]£ILK„ef_aVW]vMPFZ]"[WRTV�otˆ ILFZ]/G
VWeTV/U
]vMP]WIY_aFygTG�o}M�]WVvMPFH[¸‰

^†_aVWKQU\G@gTG@ïH_aRTVWIYG
V|kZb|MPV"o}M�eDU
VWIY_ughIY[vMP]WIY_aFQb
V/U\G@G
FQO�U
FHU
VvMPoHgTG\[�b\_aFZ]/_aRTV/[

n

G
VW]WIYb|MPRh€

G
]�•H_aVWI �|_aFZ]vMPRh€=MPVW]WIOL×b
IYG
oY[$XSRTI�[/GN]WVvMaghRTIY[/G
FZ]$e×MPV3gTG\[JMPK„eToLIL]WRHgTG\[$ILK„eD_aVW]vMPFS]/G\[

eD_aRTV�oYG\['^†V/U\XZRHG
FHb\G\[�•H_aVWI �|_aFZ]vMPoYG\[?G
]

n

G
VW]WIYb|MPoYG\[|kD[/_aIL]�gTG\[

n

MPoYG
RTV/[�U
oYG

n

U\G\[?MPR÷FTIŠ‰

n

G|MPR÷gTG\[1Mƒ€TG\['gTG\[�^†V/U\XZRHG
FHb\G\[|q

� _aRTV9gTG\[�VvMPIY[/_aFH[£gTG{[W‡SKQU
]WVWIYG\[rkƒ_aFJV/G
eTV/U\[/G
FS]/G�•×MPjTIL]WRHG
oLoYG
KQG
FS]"oYG\[

n

MPoYG
RTV/[£gTG

���

�

� �N���

�

���T~•V/G\[We�qlgTG & � �N���

�

•9gHMPFH[9RTFHG{ILKNMPO�G'MPeTeDG
oYU\G�úŽãTçWñ\ô30/ç 6�� ä�H�ã.í•ë†ô†û 6Zç@~•V/G\[We�q

útãTçWñ|ô30Wç�6Sçiã×òuäPú|ç/•‚kÔKQ_aFS]WVvMPFZ]�~†G
F FTI

n

G|MPRh€ gTGNOlVWIY[(•…oYG\[

n

MPoYG
RTV/[3[WRTV�o}MâefU
VWIY_SgTG

�

'�� �
	/�&� �
	 � �

�

' � �
	/�B� �
	 �Šq.sÔM?LHOlRTV/GQŒlqLŒ��$KQ_aFS]WV/G?oYG\[@[WefG\b
]WV/G\['gmˆÙMPK„eToLIL]WRHgTG\[

G
]'gTG?eT•×Ma[/GiMa[/[/_ub
IYU\[1c$RTFHG?ILKNMPO�G�G‚€hG
K„eToYGlq

~¸Œr•

~`w�• ~`x�•

ÿ�����ß{ŒlqLŒ���à ��KNMPO�G"I���_aRH[/G$K;~¸Œr•‚k [/_aF•[WefG\b
]WV/GygmˆÙMPK„eToLIL]WRHgTGê~`w�•‚k V/G
eTV/U\[/G
FZ]vMPFS]

~†[WRTV�w

# #

FTI

n

G|MPRh€�gTG�OlVWIY[(•"oYG�oY_aOZMPVWIL]W•TKQG?gTG ���

�

� �,���

�

���ÎkHG
]�[/_aF�[WefG\b
]WV/G�gTG�eT•×Ma[/G

~`x�•‚khV/G
eTV/U\[/G
FZ]vMPFS]J~†[WRTV�w

# #

FTI

n

G|MPRh€âgTGiOlVWIY[(•�& � �N���

�

s�G\[

n

MPoYG
RTV/[âgTGøotˆÙMPK„eToLIL]WRHgTGêeTV/U\[/G
FZ]vMPFS]÷G
F5O�U
FHU
VvMPo?RTFHG�]WV/p\[�OlVvMPFHgTG gh‡Z‰

F×MPK„IYXZRHG•~•oYG\[Qj×Ma[/[/G\[Q^•V/U\XSRHG
FHb\G\[yeToLRH[WIYG
RTV/[N_aV/ghV/G\[�gTG�OlVvMPFHgTG
RTVy^†_aIY[QeToLRH[NILKJ‰

eD_aVW]vMPFS]/G\[yXSRHGâoYG\[y•×MPRT]/G\[Q^†V/U\XZRHG
FHb\G\[‚•‚k"oYG�[WefG\b
]WV/G÷gmˆÙMPK„eToLIL]WRHgTGøV/G
eTV/U\[/G
FS]/G÷oYG

oY_aOZMPVWIL]W•TKQG�gTG ���

�

� �,���

�

���Îq

ÚÔÅ\Á@Ä¸¹�
ŽÄ¸¹
­t¬ÌÄ9ÒuØDÃ��lÚ����.ÒSÉ

Œ

S



���������
	�����
������������������������ ��!"���
#$�����

ù�RT]WV/G�oYG\[{G 
fG
]/[{gTG�o}M?V/U
eToLIYb|MP]WIY_aF�eDU
VWIY_ughIYXSRHG�gTG�otˆ ILKNMPO�G1O�U
FHU
VvMPFS]@gTG'^`_aVW]/G\[

n

MPoYG
RTV/['MPRâFTI

n

G|MPRh€�gTG\['Mƒ€TG\[|kuoYG…[WeDG\b
]WV/G…gmˆÙMPK„eToLIL]WRHgTG…^`_aRTVWFTIL]'gTG\[�ILFh^`_aVWKNMP]WIY_aFH[

[WRTV oYG\[Ô[W]WVWRHb
]WRTV/G\[ eTV/U\[/G
FS]/G\[�gHMPFH[Ôotˆ ILKNMPO�G�î\^•V/U\XSRHG
FHb\G\[ G
]�ghILV/G\b
]WIY_aFH[ÔeTVWILFHb
ILe×MPoYG\[rq

ù�FøeDG
RT]�V/G
KNMPV/XZRHG
V…G
F÷e×MPVW]WIYb
RToLIYG
V?XSRHG�gTG\[1b\_aFS]/_aRTV/[…V/G\b
]WILoLILOlFHG\[�]WV/p\[1KNMPV/XSRHU\[

~•]�‡SefG�G
FJG\[/b|MPoLIYG
V(•ÔO�U
FHp
V/G
FZ]"gTG\[£b\_aFHb\G
FS]WVvMP]WIY_aFH[9eToLRH[£_aR3KQ_aILFH[£ghI�
fRH[/G\[£gTG"^`_aVW]/G\[

n

MPoYG
RTV/[|kƒoYG"oY_aFTO…gTG\[�ghILV/G\b
]WIY_aFH[�efG
VWeDG
FHghIYb
RTo}MPILV/G\["c1b\G\[£b\_aFZ]/_aRTV/[|q�é{G
o}M�[|ˆ«G‚€ueToLIYXSRHG

e×MPV?oYG$^tMPIL]iXZRHG$oYG\[…^`_aFHb
]WIY_aFH[iG
FêG\[/b|MPoLIYG
Vi_aFS]iRTFHGJV/G
eTV/U\[/G
FS]vMP]WIY_aFê^†V/U\XZRHG
FS]WIYG
oLoYG

VWIYbv•HGlkmb\_aVWV/G\[WeD_aFHgHMPFS]icNRTFþG
FH[/G
K3jToYG„gTG3[WILFSRH[/_��tgTG\[?gTG3KQz
KQG$_aVWIYG
FS]vMP]WIY_aFö~•Itq«Glq

gTG…^†V/U\XSRHG
FHb\G\[@K�RToL]WILeToYG\[(•‚q

��o

n

M�gTG„[/_aI9XSR�ˆ«G
FþV/G

n

MPFHbv•HG„otˆ ILFZ]/G
VWeTV/U
]vMP]WIY_aF

n

IY[WRHG
oLoYGJghRê[WefG\b
]WV/GJgTG$eT•×Ma[/G

F�ˆÙMPeTef_aVW]/G�VWIYG
F�q �þMPIY[�_aFøFHG3gT_aIL]�e×Ma[�G
Fþb\_aFHb
oLRTV/G3XSRHGio}MQeT•×Ma[/G3F�ˆÙMPeTeD_aVW]/G3e×Ma[

gmˆ ILFh^`_aVWKNMP]WIY_aFè[WRTVioYG\[3ILKNMPO�G\[|q

�

R b\_aFS]WVvMPILV/Glk o}M�eT•×Ma[/GNb\_aFS]WIYG
FZ]Jotˆ ILFh^`_aVWKNMP]WIY_aF

[WRTV�o}M eD_l[WIL]WIY_aF V/G
o}MP]WI

n

G\[âgTG\[�ghI�
mU
V/G
FZ]/G\[âb\_aK„ef_l[vMPFZ]/G\[â[WILFSRH[/_��tgHMPoYG\[�oYG\[�RTFHG\[

e×MPViVvMPeTef_aVW]3MPRh€êMPRT]WV/G\[|k�b\G„XSRTIfý¸_aRHGQRTF V��aoYGQgTU
]/G
VWK„ILF×MPFZ]JgHMPFH[?o}My^`_aVWKQGQgTG\[

_ajhýWG
]/[|qZs M LHOlRTV/G3ŒlqLŒlŒ1KQ_aFS]WV/G�RTF�G‚€hG
K„eToYG�gTG�b\G�XZR�ˆ«_aF�MPeTeDG
oLoYG�oYG\[
Ir^tMPFZ]��aKQG\[ K

gmˆÙMPK„eToLIL]WRHgTGâG
]$gTGNeT•×Ma[/Glk�XSRTI�b\_aFH[WIY[W]/G
FS]QcâFHG�b\_aFH[/G
V

n

G
V„XZRHGNotˆ RTF•_aR•otˆÙMPRT]WV/G

ghR�KQ_ughRToYGi_aR÷gTGio}MJeT•×Ma[/Glk×G
]'gmˆÙMPeTeToLIYXSRHG
V�o}M$]WVvMPFH[¸^†_aVWKQU\G3gTGiïH_aRTVWIYG
V�ghIY[/b
V/p
]/G

ILF

n

G
V/[/Glq�ù�F

n

_aIL]JXSRHG�oYGy^`MPFS]��aKQGâgmˆÙMPK„eToLIL]WRHgTGâ[/G�]WVvMaghRTIL]$e×MPV„RTFHG Iƒ]/G‚€h]WRTV/G$K

gHMPFH[�oYG\XSRHG
o�_aF�V/G
]WV/_aR

n

G?[W]vMP]WIY[W]WIYXSRHG
KQG
FZ]'oYG\[�b|MPVvMab
]/U
VWIY[W]WIYXSRHG\[�^†V/U\XZRHG
FS]WIYG
oLoYG\[1gTG

otˆ ILKNMPO�GlkfKNMPIY[iXSRHG$o}MN^†_aVWKQGJgTG\[?_ajhýWG
]/[?G\[W]…eDG
V/ghRHGlq��9FþV/G

n

MPFHb/•HGlk�b\G
]W]/G3^`_aVWKQG

G\[W]@]/_aRaýW_aRTV/[

n

IY[WILjToYG?[WRTV@oYG?^`MPFS]��aKQGigTG?eT•×Ma[/Glq

~¸Œr• ~`w�• ~`x�•

ÿ����{ß�ŒlqLŒlŒøà ��KNMPO�G�I �9o}MPILFHG$K ~¸Œr•‚k@[/_aF ^tMPFZ]��aKQG gmˆÙMPK„eToLIL]WRHgTG;~`w�•�b\_aFH[WIY[W]vMPFS]

c÷b\_aFH[/G
V

n

G
V ���

�

� �N���

�

����G
]3eTV/G
FHghV/G & � �,���

�

MPoYU|MP]/_aILV/Glk£G
]i^tMPFZ]��aKQG�gTGQeT•×Ma[/G�~`x�•

b\_aFH[WIY[/]vMPFZ]�cJb\_aFH[vG
V

n

G
V*& � �N���

�

G
]'eTV/G
FHghV/G'���

�

� �,���

�

���×b\_aFH[W]vMPFZ]|q

%'&�� ��A$8'0�,.-��J> 8�,D-/*'0 6�, �$-/2H,.*
	@Cf8 � � 692

s M?XZR×MPFS]WIOL×b|MP]WIY_aF�kZb\_aK„KQG�_aF„otˆÙM

n

RQgHMPFH[�o}M�eTV/G
K„IYp
V/G@e×MPVW]WIYG'gTG'b\G@bv•×MPeTIL]WV/G

gTU\[WILOlFHG�o}M�V/U\[/_aoLRT]WIY_aF�]/_aF×MPoYGlkhblˆ«G\[W]¸‰�cƒ‰ŽghILV/G…oYG1FH_aK3jTV/G?gTG

n

MPoYG
RTV/[�ghI�
fU
V/G
FS]/G\[i~•FTIŠ‰

n

G|MPRh€�gTG…OlVWIY[(•�XSR�ˆ«_aFâefG
RT]�Ma[/[/_ub
IYG
V1c$RTF�eTIŠ€TG
otq

Ú Å
Á@Ä¸¹�
ŽÄ¸¹
­t¬•Ä"ÒuØDÃ��lÚ����.ÒSÉ

Œ �




����h� #$�����„	�� ���\���1	����{� ��	è���W�m	 �?���1�����ø���

��gTU|MPoYG
KQG
FS]|k�oYGNFH_aK3jTV/G�gTG

n

MPoYG
RTV/[JghI�
mU
V/G
FZ]/G\[JgTG

n

VvMPIL]JgTU
efG
FHghV/G�gTGNotˆÙMPKJ‰

eToLIL]WRHgTG�gTG\[„OlVvMPFHgTG
RTV/[�_ajH[/G
V

n

U\G\[ø~•V/U��×G\b
]vMPFHb\GøgTGâoLRTK„IYp
V/G

n

IY[WILjToYGlk9oLRTK„ILF×MPFHb\G

ILFh^•VvMƒ‰tV/_aRTO�GlkLq\q\qv•�gHMPFH[�o}M�[/b\p
FHGlq �þMPIY[�G
FêeTVvMP]WIYXSRHGlk�oYGNFH_aK�jTV/G�gTG

n

MPoYG
RTV/[�RT]WIŠ‰

oLIY[/U\G\[$eD_aRTV„b\_ugTG
V„RTFHGyILKNMPO�G�oY_aV/[„gTG�[/_aF Mab\XSRTIY[WIL]WIY_aFègTU
eDG
FHgègTG�o}M�b|MPe×Mab
IL]/U

G 
fG\b
]WI

n

G'ghRQb|MPeT]/G
RTV�c…_ajH[/G
V

n

G
V�gTG\["[/ILOlF×MPRh€JgTG@OlVvMPFHgTG
RTV/[�ghI�
fU
V/G
FS]/G\[|kZXSRTIH[|ˆÙMa[¸‰

[WILK„ILoYGNc�RTF
0Wä(ã�ãTõ�0‚ô1ú(ëLæaó.älí£ú(û/0 � 0‚ûSë†ô`q ù�FêefG
RT]�gTU LHFTILV3b\G
]W]/GNXZR×MPFS]WIL]/UNb\_aK„KQG

oYG„VvMPeTeD_aVW]3G
FZ]WV/GQotˆÙMPK„eToLIL]WRHgTG�gTG\[iFTI

n

G|MPRh€êgTG„OlVWIY[�KQG\[WRTVvMPjToYG\[3e×MPVioYGQb|MPeT]/G
RTV

� � >�@�A ' � >

�

=

�‚kƒG
] oYG�FTI

n

G|MPR$ghR3jTVWRTIL]|kƒb\_aVWV/G\[/eD_aFHgHMPFS]9c'otˆ«U\b|MPVW]¸‰t]Ž‡ueDG�����gTG"o}M'eDG
V¸‰

]WRTVWj×MP]WIY_aF÷MPoYU|MP]/_aILV/G?XZRTI�M 
mG\b
]/G�oYG\[{FTI

n

G|MPRh€âgTG�OlVWIY[|q �9F�eTV/G
F×MPFZ]'oYG�oY_aOZMPVWIL]W•TKQGlk

_aF�_ajT]WIYG
FZ]1oYGiFH_aK�jTV/GigTG?jTIL]/['RT]WILoYG\[�MPR�b|MPeT]/G
RTV1ef_aRTV'b\_ugTG
V'oYG\[@ILKNMPO�G\[|q

ù�RT]WV/G„oYG\[ib|MPe×Mab
IL]/U\[3ghRêb|MPeT]/G
RTV|kmoYGJFH_aK�jTV/GygTGJjTIL]/[iV/U\G
oLoYG
KQG
FZ]3FHU\b\G\[/[vMPILV/G

eD_aRTV�b\_SgTG
V RTFHG"ILKNMPO�G�eDG
RT]

n

MPVWIYG
V�jDG|MPRHb\_aRTeJgmˆ RTFHG"ILKNMPO�G�c@otˆÙMPRT]WV/GlkPG
F3^†_aFHb
]WIY_aF

gTG�o}M�VWIYbv•HG\[/[/G�ILFh^`_aVWKNMP]WIY_aFTFHG
oLoYG1ghRQb\_aFS]/G
FZR�q ��oTG\[W]9b
o}MPILV�XSR�ˆ RTFHG�ILKNMPO�G�FHG@b\_aFZ]/G‚‰

F×MPFZ]9XZRHG{XSRHG
oYXZRHG\[

n

MPoYG
RTV/[�ghI�
mU
V/G
FZ]/G\[�~•ILKNMPO�G�RTFTIŠ^`_aVWKQG{e×MPV�G‚€TG
K„eToYGr•ÔeDG
RT]9z
]WV/G

b\_SgTU\G�G
F�RT]WILoLIY[vMPFS] efG
R�gTG"jTIL]/[rk|KNMPIY[�blˆ«G\[W]�MPRH[/[/I�oYG�b|Ma[ÔeD_aRTV RTFHG"ILKNMPO�G{_���]/_aRT]/G\[

oYG\[

n

MPoYG
RTV/[@[/G
VvMPIYG
FS]'V/G
eTV/U\[/G
FS]/U\G\[|khKNMPIY['gHMPFH[@gTG\[�eTV/_aef_aVW]WIY_aFH[']WV/p\[@ghI�
mU
V/G
FZ]/G\[iî

G
FøG 
mG
]|kHILo G\[/]�MPoY_aV/[�eD_l[/[/ILjToYG�gmˆ RT]WILoLIY[/G
V�RTFøb\_ugHMPO�G$cQoY_aFTOlRHG
RTV

n

MPVWI}MPjToYGlkD_��÷oYG\[

n

MPoYG
RTV/[�oYG\[�eToLRH[�FH_aK3jTV/G
RH[/G\[1[/G
VvMPIYG
FS]@V/G
eTV/U\[/G
FZ]/U\G\[�[WRTV�RTFâb\_SgHMPO�G?b\_aRTVW]|kTG
]�oYG\[

n

MPoYG
RTV/[@KQ_aILFH[1FH_aK�jTV/G
RH[/G\[�[WRTV@RTF÷b\_ugHMPO�G?eToLRH[@oY_aFTOHq

sÔM XSR×MPFZ]WIL]/U�gmˆ ILFh^†_aVWKNMP]WIY_aF5MPILFH[WI'V/G
eTV/U\[vG
FZ]/U\Gøe×MPVQotˆ«G
FH[/G
K�jToYG�gTG\[

n

MPoYG
RTV/[

b\_aFZ]/G
FZRHG�gHMPFH["RTFHG�ILKNMPO�G'[vG�KQG\[WRTV/G@e×MPV"RTFHG@OlVvMPFHgTG
RTV{MPeTeDG
oYU\G3ç
ó×ô30¸õ‚ã.ë`ç\q�s"ˆ«G
Fh‰

]WV/_aeTIYG$[vG$b|MPoYb
RToYG„cye×MPVW]WILVigTG3o}MyghIY[/]WVWILjTRT]WIY_aFêgTG\[…FTI

n

G|MPRh€�gTG$OlVWIY[|kfblˆ«G\[W]¸‰�cƒ‰ŽghILV/G

otˆÎòZë}ú
ôtõ/æ�0Wä�H HNç
q

�u_aIL]N�'RTFHG"ILKNMPO�G"gTG£o}MPVWO�G
RTVN�=G
]�gTG9•×MPRT]/G
RTV,�Ôk\eD_aR

n

MPFZ]ÔeTV/G
FHghV/G =+FTI

n

G|MPRh€

gTG…OlVWIY['ghI�
fU
V/G
FS]/[|qHs"ˆ •TIY[/]/_aOlVvMPK„KQG	��
…G\[W]@RTFHG?^†_aFHb
]WIY_aF÷gTG;!$#%��= '
(+*$gHMPFH[
�

gTU LHFTIYG?e×MPV�î

�



� �,�(��é�MPV/g,� !�� 
N��� � �"!$#%�&� '<(+* ��!$#%�B��'
(+*����5� 
N��� � � � *+� ~¸ŒlqÙwlw�•

�



� �,��G\[W]?gT_aFHb3oYG$FH_aK3jTV/G„gTG3eTIŠ€TG
oY[…gTG ��XZRTI£_aFZ]?o}M

n

MPoYG
RTV �"qfù�FþRT]WILoLIY[/G

MPRH[/[WIH[/_aR

n

G
FS]�otˆ •TIY[W]/_aOlVvMPK„KQG�FH_aVWKNMPoLIY[/U��



k�XSRTIHG\[W]"RTFHG�^`_aFHb
]WIY_aFygTG !$#%��= ')(+*

gHMPFH[ � #%� (

�

gTU LHFTIYG?e×MPV3î

�



� �,���

�



� �,�

�
�

~¸ŒlqÙwlx�•

�



� �,��G\[W]{gT_aFHb�o}M�eTV/_aef_aVW]WIY_aF�gTG�eTIŠ€TG
oY[�gTG
�„XZRTID_aFZ]�o}M

n

MPoYG
RTV �"q �9F%LHF�kh_aF

RT]WILoLIY[/G�otˆ •TIY[/]/_aOlVvMPK„KQG'b
RTK�RToYU{FH_aVWKNMPoLIY[/U���
lkPXZRTIhG\[W]£RTFHG"^`_aFHb
]WIY_aFQgTG8!$#%��= '.(+*

gHMPFH[ � #%� (

�

gTU LHFTIYG?e×MPV3î

��
 � �,��� =

6

3�5

E

��
 � 9 �I�

(

�
�

=

6

3�5

E

��
G� 9 � ~¸ŒlqÙw+RS•

�



� �,��G\[W]�gT_aFHb�o}M„eTV/_aef_aVW]WIY_aFøgTG�eTIŠ€hG
oY[�gTG ��gT_aFZ]�o}M

n

MPoYG
RTV�G\[W]'ILFh^`U
VWIYG
RTV/G

_aR�U
OZMPoYG�c
�"q

ÚÔÅ\Á@Ä¸¹�
ŽÄ¸¹
­t¬ÌÄ9ÒuØDÃ��lÚ����.ÒSÉ

Œ

	



���������
	�����
������������������������ ��!"���
#$�����

s�ˆ •TIY[W]/_aOlVvMPK„KQG3G\[/]'RTFHG�_ajH[/G
V

n

MP]WIY_aFø[/]vMP]WIY[W]WIYXZRHGlkHKNMPIY['ILoÔG\[W]1e×MPV¸^†_aIY[1RT]WILoLIY[/U

b\_aK„KQG�KQ_ugTp
oYG�eTV/_aj×MPjTILoLIY[/]/G?G
K„eTILVWIYXZRHG9‹hgHMPFH[�b\G…b|Ma[�otˆ •TIY[/]/_aOlVvMPK„KQG…FH_aVWKNMPoLIY[/U

b\_aVWV/G\[Wef_aFHg�c$RTFHG?gTG
FH[WIL]/U?gTG…eTV/_aj×MPjTILoLIL]/Ulk.G
]{otˆ •TIY[/]/_aOlVvMPK„KQG�b
RTK�RToYUiFH_aVWKNMPoLIY[/U

c$RTFHG…^`_aFHb
]WIY_aF÷gTG?V/U
e×MPVW]WIL]WIY_aF�q

s�ˆ«G
FZ]WV/_aeTIYG�� [vG3b|MPoYb
RToYGQcNe×MPVW]WILVigTG�otˆ •TIY[/]/_aOlVvMPK„KQG„FH_aVWKNMPoLIY[/UJgTG$o}MQ^tM�
\_aF

[WRTI

n

MPFZ]/GNî

� �

�

���

6

3�5

E

'
� 
 � 9 �������

�

� � 
 � 9 �&� ~¸ŒlqÙw

#

•

� V/G
eTV/U\[/G
FZ]/G�oYG�FH_aK�jTV/G�KQ_r‡�G
F gTG�jTIL]/[Je×MPV$eTIŠ€TG
o�FHU\b\G\[/[vMPILV/G�ef_aRTVJb\_ugTG
V

]/_aRT]/G„otˆ ILFh^`_aVWKNMP]WIY_aF eTV/U\[vG
FZ]/GNgHMPFH[iotˆ ILKNMPO�G.�×qÔé{G
]W]/GNKQG\[WRTV/G„G\[W]iRT]WILoLIY[vU\GQgHMPFH[

oYG\[{]/G\b/•TFTIYXSRHG\[@gTG�b\_aK„eTV/G\[/[WIY_aF�[vMPFH[{eDG
VW]/G�eD_aRTV�MagHMPeT]/G
V�oYG

n

_aoLRTKQG…gTG�gT_aFTFHU\G\[

gTG\[@ILKNMPO�G\[�c$oYG
RTV1b\_aFZ]/G
FSRøILFh^`_aVWKNMP]WIY_aFTFHG
otq

s M�]/G\bv•TFTIYXZRHGâgTGyb\_SgHMPO�G�gTG ��R 
fKNMPF�kÔe×MPVJG‚€hG
K„eToYGlk�efG
VWKQG
]$gmˆÙMa[v[/_Sb
IYG
V„c

bv•×MaXZRHG

n

MPoYG
RTV'RTF�b\_ugTG?jTILF×MPILV/G3gTG…oY_aFTOlRHG
RTV1ILF

n

G
V/[vG
KQG
FZ]�eTV/_aeD_aVW]WIY_aFTFHG
oLoYGJcJ[vM

^†V/U\XZRHG
FHb\G{gHMPFH[�otˆ ILKNMPO�G��.q �u_aIL]
	



� !

@

�

��.�.�. �

@

�

*�otˆ«G
FH[vG
K�jToYG�gTG\[

n

MPoYG
RTV/[£M\‡ZMPFS]

MPR=KQ_aILFH[„RTFHG�_ub\b
RTV/G
FHb\GâgHMPFH[��×q£s"ˆÙMPoLO�_aVWIL]W•TKQG�gTG ��R 
DKNMPF G\[W]$oYG�[WRTI

n

MPFZ]�î

�

� !��

�

��.�.�.$� ��
 *�G\[/]�RTF�G
FH[/G
K�jToYG…gTG1[/‡SK3jD_aoYG\[|kub/•×MaXSRHG�[W‡SK3jD_aoYG�U
]vMPFZ]@Ma[/[/_ub
IYU

c$RTFHG?e×MPVW]WIYG�gTG�	



î �

���

	



kTG
]
� � �

�

���

6

���

#����

�



�

@

3

�‚q

��FTIL]WI}MPoYG
KQG
FZ]|k

�

E

� !G!

@

�

* ��.�.�.$� !

@

�

*G*�‹ blˆ«G\[/]�otˆ«G
FH[/G
K3jToYG�gTG\[$[WILFTOloYG
]/_aFH[JgTG

	



qƒù�F3V/G\b/•HG
V/bv•HG��

E

�

G
] �

E

�

oYG\[ w1[W‡uK�jf_aoYG\[ÔgTG

�

E

gTG9eTV/_aj×MPjTILoLIL]/U{o}M�eToLRH[Ô^tMPILjToYGlqƒù�F

gT_aFTFHG…c?otˆ RTF�otˆ«U
]WIYXZRHG
]W]/G�I � K„G
]@c?otˆÙMPRT]WV/G�otˆ«U
]WIYXSRHG
]W]/G IuŒ$K�q �9RTIY[�_aFyV/G\b\_aK„KQG
FHb\G

M

n

G\b

�

�

�

�

E��

!G!��

E

�

* � !��

E

�

*G*���!��

E

�

� �

E

�

*Zk.G
]…MPILFH[/I gTG�[/RTIL]/G@ý¸RH[/XZR�ˆÙcNb\G�XSRHG

�

=

�

!�	



*Zq"é{G
o}M�V/G

n

IYG
FZ]Nc�b\_aFH[W]WVWRTILV/G�RTF MPVWjTV/G�jTILF×MPILV/Gâ_�� b/•×MaXSRHG�F �…RHg=G\[W]JRTFHG

e×MPVW]WIYGQgTG!	



kfoYG\[?^†G
RTILoLoYG\[i[v_aFZ]ioYG\[?b|MPVvMab
]/p
V/G\[$G
]?o}M�VvMab
ILFHG„otˆ«G
FH[/G
K3jToYG"	



]/_aRT]

G
FS]WIYG
V|qDsÔG3b\_ugTG$Ma[v[/_Sb
IYU$cQRTFþb|MPVvMab
]/p
V/G

@

G\[W]…MPoY_aV/[…_ajT]/G
FZR G
F�b\_aFHb|MP]/U
F×MPFS]?oYG\[

U
]WIYXSRHG
]W]/G\[�jTILF×MPILV/G\[�Ma[/[v_Sb
IYU\G\[£MPRh€�[W‡uK�jf_aoYG\[{~•e×MPVW]WIYG\[�gTG#	 
|•�b\_aFZ]/G
F×MPFZ]

@

kƒgTG
eTRTIY[

o}MiVvMab
ILFHG"ý¸RH[/XSR�ˆÙc?o}M…^`G
RTILoLoYG !

@

*N~

n

_aILV�G‚€TG
K„eToYG�[WRTV�o}M LHOlRTV/G3ŒlqLŒ|whkhM

n

G\b

�

n

MPoYG
RTV/[

ghI�
mU
V/G
FZ]/G\[�[W‡uK�jf_aoLIY[/U\G\[@e×MPV@oYG\[1b|MPVvMab
]/p
V/G\[�gTGNäic �/•‚q

s�ˆ •TIY[W]/_aOlVvMPK„KQG�b\_aFH[/]WIL]WRHG'gT_aFHb@RTFQ_aRT]WILo×gTG@j×Ma[vG�eD_aRTV9otˆ«U
]WRHgTG�gmˆ RTFNb|MPeT]/G
RTV

_aR�gTG…o}MJgh‡uF×MPK„IYXZRHG?gmˆ RTFHG?[vb\p
FHGlq ��MPIY[@ILoD^tMPRT]@eTV/U\b
IY[/G
V'XSR�ˆ ILomFHG?b|MPVvMab
]/U
VWIY[/GiG
F

VWIYG
F;o}MþO�U\_aKQU
]WVWIYGøgTG\[y_ajhý¸G
]/[rk"G
]y_aF efG
RT]Q]WVvMPFH[¸^`_aVWKQG
VNVvMaghIYb|MPoYG
KQG
FS]�otˆ •TIY[W]/_P‰

OlVvMPK„KQG3gmˆ RTFHG?ILKNMPO�Gi[vMPFH['bv•×MPFTO�G
V�[WILOlFTIOL×b|MP]WI

n

G
KQG
FS]�[v_aF�b\_aFZ]/G
FZR�q

$ _aRT]/G‚^†_aIY[ ILo�G‚€hIY[W]/G£RTF�b\G
VW]vMPILFiFH_aK3jTV/G�gmˆ«_aefU
VvMP]/G
RTV/[ÔgTG£]WVvMPIL]/G
KQG
FZ]/[£gmˆ ILKNMPO�G\[

XSRTI KQ_ughIOL×G
FZ]?oYG\[

n

MPoYG
RTV/[?gTG�FTI

n

G|MPRh€þgTG$OlVWIY[�RTFTIYXSRHG
KQG
FZ]�cNe×MPVW]WILVigTG3otˆ •TIY[W]/_P‰

OlVvMPK„KQGlq�é{G\[�_aeDU
VvMP]/G
RTV/[…[/_aFS]�[/_aR

n

G
FS]?b|MPoYb
RToYU\[…MPRøFTI

n

G|MPRþKQz
KQG3ghRþb|MPeT]/G
RTV|k

G
]|kDG
FþO�U
FHU
VvMPotk.oYG
RTV�efG
VW]WILFHG
FHb\G$G\[/]�]WV/p\[�ILFZ]WILKQG
KQG
FS]ioLIYU\GJMPRh€øb\_aFHghIL]WIY_aFH[?gmˆÙMab‚‰

XSRTIY[WIL]WIY_aF�q

�

ILFH[WI�o}M ó.õ�0 HQäaíÎë}ú\älô†ë†õló 6�� òZëÌú‚ôtõ/æG0¸ä�H HNç
k�_aRdG‚€he×MPFH[WIY_aF=gTGNgh‡uF×MPK„IYXZRHGlk�G\[W]

RTFHGþ]WVvMPFH[¸^`_aVWKNMP]WIY_aF M �QFHG ghR5FTI

n

G|MPR�gTG�OlVWIY[âgTG\[�eTIŠ€hG
oY[âgTGþ]/G
oLoYG [v_aVW]/G�XSRHG

otˆ ILKNMPO�G�RT]WILoLIY[/Gy]/_aRT]/GNo}Møgh‡uF×MPK„IYXZRHG�gTGNV/G
eTV/U\[vG
FZ]vMP]WIY_aF�q �SI{otˆ«_aFdFH_a]/G �þo}M÷gh‡S‰

F×MPK„IYXSRHG ~•FH_aK�jTV/GøgTG�jTIL]/[„RT]WILoLIY[/U\[ygHMPFH[„o}M�V/G
eTV/U\[/G
FZ]vMP]WIY_aF.•‚k#% ~•V/G\[We�q
&ø•3o}M

Ú Å
Á@Ä¸¹�
ŽÄ¸¹
­t¬•Ä"ÒuØDÃ��lÚ����.ÒSÉ

w �




����h� #$�����„	�� ���\���1	����{� ��	è���W�m	 �?���1�����ø���

ÿ�����ß�ŒlqLŒ|wþà

�

oLO�_aVWIL]W•TKQG�gTG�b\_SgHMPO�GøgTG ��R 
DKNMPF�q

�

OZMPRHb/•HG=î�MPVWjTV/GøjTILF×MPILV/G

b\_aFH[W]WVWRTIL]�e×MPV�otˆÙMPoLO�_aVWIL]W•TKQG•gmˆ«G
FHb\_SgHMPO�Glq

�

ghV/_aIL]/G;î�]vMPjToYG|MPR KQ_aFS]WVvMPFZ]�eD_aRTV

b/•×MaXSRHG÷[W‡uK�jf_aoYG ~

n

MPoYG
RTV(• �Zk�[vMþeTV/_aj×MPjTILoLIL]/U÷G
K„eTILVWIYXSRHG÷gHMPFH[2� ~ � 
 � ���W•‚k"G
]QoYG

b\_SgTG?gTG ��R 
fKNMPFâV/G\[WRToL]vMPFZ]|q

eToLRH[JOlVvMPFHgTGþ~•V/G\[/e�q£eDG
]WIL]/Gr•

n

MPoYG
RTVJgHMPFH[Jotˆ ILKNMPO�G��.k�otˆ ILKNMPO�G�FH_aVWKNMPoLIY[/U\G��

=��

�

>

G\[W]'_ajT]/G
FZRHG�e×MPV@o}M$^†_aVWK3RToYGi[WRTI

n

MPFZ]/GQî

�

=��

�

>
� 
N��� �(� �3�5� 
N��� � ' & �

	���'
(

% ' &

~¸ŒlqÙw

�

•

�?MPFH[�otˆ«G‚€ueTV/G\[/[/IY_aF�b
IŠ‰ŽgTG\[/[WRH[|kuILom[WR��Q]'XSR�ˆ RTF�[/G
RTofeTIŠ€hG
o�MPIL]@o}M

n

MPoYG
RTV �JG
]�RTF

[/G
RToTo}M

n

MPoYG
RTV 	��9'�(@ef_aRTV9V/G
FHghV/G'o}M�FH_aVWKNMPoLIY[(MP]WIY_aFyILFH_aefU
VvMPFZ]/Glqhù�FQRT]WILoLIY[/G'gT_aFHb

eToLRT]��a]'RTFâe×MPVvMPKQp
]WV/G���k #��	�
� (��
	hk.G
]1_aFâeTV/G
FHgêî

&��E� �



�
� �

���

~¸ŒlqÙw

S

•

%���� �



� (�'
� �

���

~¸ŒlqÙw���•

�1G
KNMPV/XSRH_aFH[ XSRHG9eTV/G
FHghV/G��8� #'V/G

n

IYG
FZ]9c�o}M@FH_aVWKNMPoLIY[(MP]WIY_aF„MPjH[v_aoLRHGlkrgTU LHFTIYG

e×MPV9otˆ«U
OZMPoLIL]/UiŒlqÙw

�

kl]vMPFHghIY["XSRHG�eTV/G
FHghV/G��8� (��
	?U\XSRTI

n

MPRT]{c�V/U|MPoLIY[/G
V9RTFQ[/G
RTILoLo}MPO�G

c$o}M

n

MPoYG
RTV'KQU\ghI}MPFHG3gTG…otˆ ILKNMPO�Glq

s"ˆ}ð`æ�älí•ëÌú
älô†ë`õaó�6�� òZëÌú‚ôtõ/æG0¸ä�H HNç?G\[/]iRTFHGQ]WVvMPFH[¸^`_aVWKNMP]WIY_aFdgTG\[�FTI

n

G|MPRh€ gTG„OlVWIY[

gT_aFZ]…oYG$eTVWILFHb
ILeDG„G\[W]…gmˆ«U\XSRTILoLILjTV/G
V?oYG3K„IYG
Rh€�eD_l[v[WILjToYG$o}MyghIY[/]WVWILjTRT]WIY_aFêgTG\[�eTIŠ€TG
oY[

gHMPFH[�o}M�gh‡SF×MPK„IYXSRHG„~ ��gTU|MPoYG
KQG
FS]|kT_aF�bv•HG
V/b/•HGic�_ajT]/G
FTILV{RTF�•TIY[W]/_aOlVvMPK„KQG�eTo}MP](•‚q

sÔM„]/G\bv•TFTIYXZRHGJb
o}Ma[/[/IYXZRHG3b\_aFH[WIY[W]/G3c�Mƒý¸RH[W]/G
V1oYG\[�FTI

n

G|MPRh€øgTGiOlVWIY[�G
Fø^†_aFHb
]WIY_aF

gTG�otˆ •TIY[W]/_aOlVvMPK„KQG'b
RTK�RToYU'FH_aVWKNMPoLIY[/Ulk�gTG�]/G
oLoYG@[/_aVW]/G@XSRHG{oYG�FH_aR

n

G
oH•TIY[W]/_aOlVvMPK„KQG

b
RTK�RToYU?FH_aVWKNMPoLIY[/U3[/_aIL]?IƒoYG?eToLRH[@oLILFHU|MPILV/G�eD_l[v[WILjToYG$Klq

�����

@��

� 
,��� �I� � 	

�

'
($� �



�3�5� 
N��� �&� ~¸ŒlqÙw

	

•

sÔMâï�ILOlRTV/G÷ŒlqLŒ|xâKQ_aFZ]WV/GyRTF G‚€hG
K„eToYGNgTGQb\G\[i]WVvMPIL]/G
KQG
FS]/[$G
]3gTG„o}M�KNMPFTIYp
V/G

gT_aFZ]1ILoY[�MPOlIY[/[/G
FS]1[WRTV'oYG\[1•TIY[W]/_aOlVvMPK„KQG\[|qDù�F�_ajT]WIYG
FZ]�RTFHG3Mab\b\G
FZ]WR×MP]WIY_aF�OloY_aj×MPoYG

ghR b\_aFZ]WVvMa[W]/G�[/RTV„oYG\[JILKNMPO�G\[|q

�

]W]/G
FZ]WIY_aF�k�oYG\[„_aeDU
VvMP]WIY_aFH[ygTG�FH_aVWKNMPoLIY[vMP]WIY_aFöG
]

gmˆ«U
OZMPoLIY[vMP]WIY_aF ]/G
oLoYG\[QXSRHGâgTU\b
VWIL]/G\[Qe×MPV„oYG\[QU
OZMPoLIL]/U\[÷ŒlqÙw

�

G
]�ŒlqÙw

	

F�ˆÙMPRTOlKQG
FZ]/G
FS]

ÚÔÅ\Á@Ä¸¹�
ŽÄ¸¹
­t¬ÌÄ9ÒuØDÃ��lÚ����.ÒSÉ

whŒ



���������
	�����
������������������������ ��!"���
#$�����

ÿ����{ß?ŒlqLŒ|xþà�Œ\p
V/Gþb\_aoY_aFTFHG•î ��KNMPO�G IPs�G
F×M K ~†gTU
]vMPILoÌ•‚k@wap
KQGþb\_aoY_aFTFHG=î ��IY[W]/_P‰

OlVvMPK„KQGlkfxap
KQG3b\_aoY_aFTFHG�î ��IY[W]/_aOlVvMPK„KQG$b
RTK�RToYU$FH_aVWKNMPoLIY[/UlqÔŒ\p
V/G3oLILOlFHGNîfù�VWILOlIŠ‰

F×MPotkZwap
KQG1oLILOlFHGiî ��_aVWKNMPoLIY[vMP]WIY_aFygmˆ •TIY[/]/_aOlVvMPK„KQG�M

n

G\b'oYG@e×MPVvMPKQp
]WV/G �A� #%��#G# �hk

xap
KQG?oLILOlFHGNî �9OZMPoLIY[vMP]WIY_aFøgmˆ •TIY[/]/_aOlVvMPK„KQGlq

Ú Å
Á@Ä¸¹�
ŽÄ¸¹
­t¬•Ä"ÒuØDÃ��lÚ����.ÒSÉ

wlw




����h� #$�����„	�� ���\���1	����{� ��	è���W�m	 �?���1�����ø���

e×Ma[£otˆ«G
FZ]WV/_aeTIYGlkZb|MPV"b\G@[v_aFZ]"gTG\[9]WVvMPFH[¸^`_aVWKNMP]WIY_aFH["jTI ýWG\b
]WI

n

G\["G
FS]WV/G'gTG
Rh€JG
FH[vG
K�jToYG

gTGQFTI

n

G|MPRh€•gTGNOlVWIY[|q9ù�FdefG
RT]3KQz
KQGyFH_a]/G
VJXZRHGyotˆ«_aeDU
VvMP]WIY_aFègTGyFH_aVWKNMPoLIY[vMP]WIY_aF

e×MPVvMPKQU
]WV/U\G?^tMPIL]@j×MPIY[/[/G
V@otˆ«G
FZ]WV/_aeTIYGlk×eTRTIY[/XSR�ˆ«G
oLoYGighILK„ILFZRHG�oYG…FH_aK�jTV/G�gTGiFTI

n

G|MPRh€

gTG…OlVWIY['G
F÷b\_aFh^`_aFHgHMPFZ]1oYG\[

n

MPoYG
RTV/[�G‚€u]WV/z
KQG\[|q

ÚÔÅ\Á@Ä¸¹�
ŽÄ¸¹
­t¬ÌÄ9ÒuØDÃ��lÚ����.ÒSÉ

wlx



���������
	�����
������������������������ ��!"���
#$�����

Ú Å
Á@Ä¸¹�
ŽÄ¸¹
­t¬•Ä"ÒuØDÃ��lÚ����.ÒSÉ

w+R


