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Group Transformation
g(t ) f(x,y) = f(x', y')

Tangent Space
span{ L_1, L_2, ..., L_k }

Derivative

Exponential Map

Non-linear Linear

§4MvV�•CKLT{]�•SZGRCT:KLT?‚7I(JLMv[�U+~YRCMv€p¤+T?JY¨GT?T?U�JLRCT:©.MvT:V�KL[�•C€�I(U+}�MvJP~SJPI(UCV�T?U-J�~Y€+I�NxT

Š

©.MvT…I(‚vV�T?¤CKPIgŒ

M7~�}-•CT{JL[�JLRCT{T?¥-€+[�UCT?U-JLM7I(‚.• I(€%„C¨�RCM7NPR • I(€+~�I(U�T?‚vT?•pT?U-JSMvU JLRCT{JPI(UCV�T?U-J:~Y€+I�NxT…[�U-JL[ I(U

T?‚vT?•pT?U-J1[(ySJLRCT…V�KL[�•C€�MvU JLRCT…UCT?MvV�R-¤+[�KLRC[g[-}�[(ySJLRCT…M7}-T?U-JLMvJYFg‡

‹�RC[�•p[�•p[�KL€CRCM7~Y•“JLR+I(J�M7~G¤CM ÐYT(NxJLMv|gT6M7~GO-UC[(¨�U�I�~6I(U�×z•?ÙgÚ	Ùg •Ük�C×z•?Ú ‡S•6KL[�•C€+~�JLR+I(J:N?I(U ¤+T

KLT?‚7I(JLT(}…|-M7I6I(U	M7~Y[�•p[�KL€CRCM7~Y•˜I(KLT6~LI(M7}…JL[:¤+T{×z•?ÙgÚ	Ùg •Ük�C×7Ø1JL[:T(I�NPR{[�JLRCT?K?„gI(U+}{R+I?|gTGM7}-T?U-JLM7N?I(‚

I(‚vV�T?¤CKPI(M7N{€CKL[�€+T?KLJLMvT(~x‡:§C[�K:T?¥CI(•p€C‚vTg„!b+W'€+I(KPI(•pT?JLT?K:‹6¤+T?‚vM7I(U�V�KL[�•C€+~…I(KLT	M7~Y[�•p[�KL€CRCM7N:[�UC‚vF

JL[p[�JLRCT?K�b+W'€+I(KPI(•pT?JLT?K6‹6¤+T?‚vM7I(U�V�KL[�•C€+~x‡:ZGRCT	‹6¤+T?‚vM7I(U €CKL[�€+T?KLJYF�M7~�€CKLT(~YT?KL|gT(}pI�NxKL[g~L~:M7~Y[�W

•p[�KL€CRCM7~Y• ~x‡4‹6UC[�JLRCT?KST?¥CI(•p€C‚vTG[(y1I…€+I(MvKS[(y4M7~Y[�•p[�KL€CRCM7NGV�KL[�•C€+~GM7~1JLRCT:V�KL[�•C€p[(y4KL[�JPI(JLMv[�U+~

MvU

¹

†˜¨�MvJLR JLRCT…V�KL[�•C€�[(yS• I(JLKLM7NxT(~�f	d

Š•¹

,.� ŒP‡

�C¸�� >±½uÆ ¹ ¼r��ÆKÈ4Ç<¿�Ã

©.MvT	V�KL[�•C€+~{I(KLT	KLM7NPR�MvU�~YJLKL•+NxJL•CKLT�I(U+}�• I(U-F €CKL[�€+T?KLJLMvT(~6[(y�JLRCT	V�KL[�•C€�N?I(U�¤+Tp}-M7~LNxT?KLUCT(}

¤-F�~YJL•+}-F-MvUCV{MvJP~GNx[�KLKLT(~Y€+[�U+}-MvUCV�©.MvT:I(‚vV�T?¤CKPI-‡GZGRCT…Nx‚v[g~YT6KLT?‚7I(JLMv[�U+~YRCMv€�¤+T?JY¨GT?T?Up©.MvT:V�KL[�•C€+~

I(U+}�©.MvTpI(‚vV�T?¤CKPI�~{I(‚v‚v[(¨6~:€CKL[�€+T?KLJLMvT(~…[(y6I V�KL[�•C€�JL[�¤+TpI�~L~Y[-NxM7I(JLT(}�[�UCT?W'JL[�W'[�UCTg„1MvU�• I(U-F

N?I�~YT(~x„C¨�MvJLR €CKL[�€+T?KLJLMvT(~G[(ySJLRCT{I(‚vV�T?¤CKPI-‡

Ü)Í7Ü)Í•Ì ��ÐtÕ)ÒtÓ�Õ<ß
s�þKÐ<ùdÓ

ZGRCTp©.MvTpI(‚vV�T?¤CKPI I�~L~Y[-NxM7I(JLT(}�¨�MvJLR�IpV�KL[�•C€�M7~…}-Tx¦+UCT(}�[�U�Ip|gT(NxJL[�K…~Y€+I�NxT�O-UC[(¨�U=I�~:JLRCT

ž•¡gÝ�f-ŸxÝ-žG•YÜC¡gØxŸ6[(y1JLRCT:V�KL[�•C€�JLR+I(J�M7~G~Y€+I(UCUCT(}p¤-FpI	~YT?J�[(y6×7Ý.ÚGÝC×vžYŸL•?×7Ú	¡�£�f-ŸxÝ+Ÿx L¡�ž•Ùg L•…[(y1JLRCT

V�KL[�•C€%‡…ÎSI�NPR�MvU-¦+UCMvJLT(~YMv• I(‚.V�T?UCT?KPI(JL[�K…Nx[�KLKLT(~Y€+[�U+}C~:JL[�JLRCT	JL[�JPI(‚1}-T?KLMv|�I(JLMv|gT…[(yGJLRCT{V�KL[�•C€

I�NxJLMv[�U	¨�MvJLR{KLT(~Y€+T(NxJ4JL[:[�UCT�[(y.MvJP~%€+I(KPI(•pT?JLT?KP~x„(T?|�I(‚v•+I(JLT(}	I(J1JLRCTGM7}-T?U-JLMvJYFg‡4QS[�U-|gT?KP~YT?‚vFg„?JLRCT

JPI(UCV�T?U-JS~Y€+I�NxTGV�T?UCT?KPI(JLT(~1I6V�KL[�•C€	|-M7I�JLRCTGT?¥-€+[�UCT?U-JLM7I(‚-• I(€{JLR+I(J1M7~4~YMv•pMv‚7I(K.JL[:JLRCTG[�KLMvV�MvU+I(‚



z {K|K}K~ •<€
D�ƒ‚z�†t…�z •<}K~7E�|K…KˆGF4|K~ {K•	F4|K~ „uz |�H;}<€)•	Hd„=F4„Y…K|K€)„Y•�E

¸(»

V�KL[�•C€%‡�ZGRCT{V�T?UCT?KPI(JLT(}pV�KL[�•C€�I(U+} JLRCT…[�KLMvV�MvU+I(‚4V�KL[�•C€�I(KLT{T(ƒg•CMv|�I(‚vT?U-JG¨�RCT?U�JLRCT…[�KLMvV�MvU+I(‚

V�KL[�•C€=M7~{~YMv•p€C‚vF�Nx[�UCUCT(NxJLT(}.‡ ZGRCM7~:y'•CU+}CI(•pT?U-JPI(‚SKLT?‚7I(JLMv[�U+~YRCMv€�¤+T?JY¨GT?T?U�©.MvT�V�KL[�•C€+~	I(U+}

©.MvT�I(‚vV�T?¤CKPI�~:M7~:}-T?€CM7NxJLT(}�MvU�§4MvV�•CKLT ]�„%I(U+}�y'[�KL• ~6JLRCT	¤+I�~YM7~:[(y�JLRCT�Nx[�UCUCT(NxJLMv[�U�¤+T?JY¨GT?T?U

©.MvT…V�KL[�•C€+~6I(U+}�©.MvT{I(‚vV�T?¤CKPI�~x‡

t�ì4ävuPþ4æCã(æCò=ägó(ä-ã��Gã(æCì4ôxåYí+ã(ò=æ-ó(è'í+ì

�

ã(í+÷4þ4ô:wÓ§C[�K…I�[�UCT?W'€+I(KPI(•pT?JLT?K6JLKPI(U+~•y'[�KL• I(JLMv[�U

V�KL[�•C€�€+I(KPI(•pT?JLT?KLMv¯?T(}�¤-F

T

I(U+}�I�NxJLMvUCV�[�U�I(U�Mv• I(V�T�ú

Š

ªd,P«CŒP„SJLRCT MvU-¦+UCMvJLT(~YMv• I(‚SJLKPI(U+~YW

y'[�KL• I(JLMv[�U�[(y6JLRCT�V�KL[�•C€=I(¤+[�•CJ{JLRCT�M7}-T?U-JLMvJYF

Š7T

EuúgŒ6M7~…}-Tx¦+UCT(}�•+~YMvUCV�©.T?Mv¤CUCMvJL¯^i ~:NPR+I(MvU

KL•C‚vTg• x

x

T

Š

m

Š7T

Œ�ú�Œry

y

y

y

y zO{

U

E

x

Q

ú

x

T

y

y

y

y

y zO{

U

E?|;}

ª

}

T

}

}

ª

J

}

«

}

T

}

}

«

J

}

}

T;~

y

y

y

y

y zO{

U

Q

ú^e

ZGRCTp}-Mz±.T?KLT?U-JLM7I(‚1[�€+T?KPI(JL[�K{[�U�JLRCT�KLMvV�R-J…R+I(U+}�~YM7}-T	[(y6JLRCT�T(ƒg•+I(JLMv[�U�M7~:JLRCT�MvU-¦+UCMvJLT(~YMv• I(‚

V�T?UCT?KPI(JL[�K6[(y1JLRCT…JLKPI(U+~•y'[�KL• I(JLMv[�U�I(U+}pM7~�}-T?UC[�JLT(} ¤-FCB�„CM•‡ Tg‡

B1E

|;}

ª

}

T

}

}

ª

J

}

«

}

T

}

}

«

J

}

}

T

~

y

y

y

y

y zO{

U

Š

](Œ

ZGRCT�€+I(KLJLM7I(‚G}-T?KLMv|�I(JLMv|gT{¨�MvJLR�KLT(~Y€+T(NxJ…JL[

T

M7~6¯?T?KL[ ¨�RCT?U�JLRCT�V�KL[�•C€=}-[gT(~…UC[�J{I?±.T(NxJ…JLRCT

~YMvV�U+I(‚%MvU ¨�I?FC~�[�JLRCT?K�JLR+I(U�JLRCKL[�•CV�R�I�Nx[g[�KP}-MvU+I(JLT…JLKPI(U+~•y'[�KL• I(JLMv[�U%‡

ZGRCT�~YT?J:[(yGT?‚vT?•pT?U-JP~�•jE

M�T

B�€

T

81��P…y'[�KL• ~�JLRCT	[�UCT?W•}-Mv•pT?U+~YMv[�U+I(‚4JPI(UCV�T?U-J…~Y€+I�NxT

[(yGJLRCT{V�KL[�•C€�¨�RCT?KLT�B#N?I(U�¤+T{JLRC[�•CV�R-J:[(y�I�~:I�[�UCT?W•}-Mv•pT?U+~YMv[�U+I(‚%¤+I�~YM7~6|gT(NxJL[�K?‡6ZGRCT?KLT{M7~

I�~YJLKL[�UCV Nx[�UCUCT(NxJLMv[�U ¤+T?JY¨GT?T?U JLRCT…JPI(UCV�T?U-J:~Y€+I�NxT	I(U+} JLRCT	©.MvT…V�KL[�•C€�y'KL[�•´¨�RCM7NPR MvJ6¨�I�~

}-T?KLMv|gT(}.‡G­:I(•pT?‚vFg„-T(I�NPR T?‚vT?•pT?U-J�m

Š7T

ŒG[(yGJLRCT…V�KL[�•C€�N?I(U�¤+T{V�T?UCT?KPI(JLT(} ¤-F�I(U�T?‚vT?•pT?U-JSMvU

JLRCT…JPI(UCV�T?U-J6~Y€+I�NxTg„

T

B±8�•�„C|-M7I{JLRCT…T?¥-€+[�UCT?U-JLM7I(‚.• I(€%• `

m

Š7T

Œ�ú

Š

ªd,P«CŒ�E
•

z�‚

ú

Š

ªd,P«CŒ

Š•¸

Œ

¨�RCT?KLT

T

M7~…JLRCTp€+I(KPI(•pT?JLT?K{[(y6JLRCTpV�KL[�•C€%‡�ZGRCTpUC[�JPI(JLMv[�U�•

z�‚

KLT?€CKLT(~YT?U-JP~:JLRCT�~YT?KLMvT(~:T?¥-W

€+I(U+~YMv[�U�•

z�‚

Ekã

J

T

B

J

W

b/ƒ

T

b.B<b

J

çuçuç

„%¨�RCM7NPR�M7~…I(U�MvU-¦+UCMvJLT	~Y•C•²[(y6}-Mz±.T?KLT?U-JLM7I(‚4[�€+T?KPI(W

JL[�KP~Va QS[�R%]�]uc•‡SZGRCM7~GM7~GI{KPI(JLRCT?K6~Y•CKL€CKLM7~YMvUCV	KLT(~Y•C‚vJ�~YMvU+NxT:JLRCT:[�€+T?KPI(JL[�K�m

Š7T

ŒGN?I(UpJLKPI(U+~•y'[�KL•

JLRCT…Mv• I(V�T:MvU RCMvV�RC‚vF�UC[�UC‚vMvUCT(I(K6¨�I?FC~G¨�RCMv‚vT�•=M7~�~YMv•p€C‚vF�I	‚vMvUCT(I(KG|gT(NxJL[�K�~Y€+I�NxTg‡

4•«�ž)›�”�£�•�”•Ÿ7 ¡™�”6ì�’�“� ¡™� ¡™�ž6–�­¡¥K’�•�œ�”t¢Rž6•�¤6•�ž6œ�£V”Y­¡”Y˜)”Y–u’�™�™�œr„KŸ7 ¡”Y–u’�­¡¥‡Ÿ7­¡ž6™�”�’�ž)’�“�”� O•u”Y–u’� ¡’¦¥K”Y­¡”Y˜)”Y–u’�™�ž

’�“�—.’�’�“�”Y ¡•�«�—•¥u­¡ž6•d”7®�£�—.–�™� ¡ž6–�™<Ÿ7ž6–uš6”Y•�¤6”6ì�—.–�•)¢Rž6•�”Y­¡”Y˜)”Y–u’�™ §d ¡’�“� ¡–‡’�“�”�Ÿ7ž6–�–�”•Ÿ7’�”••�Ÿ7ž6˜)£�ž6–�”Y–u’�Ÿ7ž6–u’7—. ¡–u©

 ¡–�¤)’�“�”t O•u”Y–u’� ¡’¦¥uª�ë�”t§d ¡­¡­�’¦¥u£� OŸY—.­¡­¡¥KŸ7ž6–�™� O•u”Y•<™� ¡˜)£�­¡¥KŸ7ž6–�–�”•Ÿ7’�”••‡’�•7—.–�™¦¢Rž6•�˜K—.’� ¡ž6–K¤6•�ž6œ�£�™ ¢Rž6•�§d“� OŸ�“V’�“�”

”7®�£�ž6–�”Y–u’� O—.­�˜K—.£� ¡™d›�  87”•Ÿ7’� ¡š6”6ª



z {K|K}K~ •<€
D�ƒ‚z�†t…�z •<}K~7E�|K…KˆGF4|K~ {K•	F4|K~ „uz |�H;}<€)•	Hd„=F4„Y…K|K€)„Y•�E

¸�¼

…�†=‡�ˆv‰ Š!†/‹rŒ`••Ž-‡�†=•�‹r‘V’“‡�Œ …�”�Œv”�†/‹r‘=‡�†

•v–

‘=†/‹rŒ`••—˜‹r‘V’“‡�Œ ™

MON�šV›`œ�•!š

•!ž/Ÿ

œ� ,•!š

•�¡

›

ž/Ÿ

œ ¢dMON% 

¡

H

H.I

•v–

•=£�‹O—Y’“Œv¤ ™:¥

N:šV›`œ�•!š

•!ž/Ÿ

œ� ,•!šV¦r§

z

•!ž/Ÿ

œ ¢

¥

N% 

¡	•

H

H.I

•v–

‰v†=‡�¨V”O£/‘V’“©�” ™rª

N�šV›`œ�•!š

•!ž/Ÿ

œ� ,•!š

•k«

š/¬i­�›

•

œ

ž/Ÿ

œ ¢

ª

N% 

¡	•

b

H

H.I

Ÿ�–

‘=†/‹rŒ`••—˜‹r‘V’“‡�Œ ™

MRQOšV›`œ�•!š

•!ž/Ÿ

œ; ,•!š

•!ž/Ÿ&¡

›`œ ¢dMRQ� 

¡

H

H.L

Ÿ�–

•=£�‹O—Y’“Œv¤ ™:¥

QršV›`œ�•!š

•!ž/Ÿ

œ� ,•!š

•!ž

¦r§

z

Ÿ

œ ¢

¥

Q& 

¡	Ÿ

H

H.L

Ÿ�–

‰v†=‡�¨V”O£/‘V’“©�” ™rª

QOšV›`œ�•!š

•!ž/Ÿ

œ; ,•!š

•!ž/Ÿv«

š/¬;­�›

Ÿ

œ=œ ¢

ª

Q� 

¡	Ÿ

b

H

H.L

®

‡�‘/‹r‘V’“‡�Œ ™

DOšV›`œ�•!š

•!ž/Ÿ

œ� ,•!š

•

£/‡:•

›

¡hŸ

••’“Œ

›

ž/•

••’“Œ

›%­

Ÿ

£/‡:•

›`œ ¢dD� 

¡	Ÿ

H

H.I

­

•

H

H.L

¯

Œ:’YŽ-‡�†=•�•=£�‹O—Y’“Œv¤ ™:¥

šV›`œ�•!š

•!ž/Ÿ

œ; ,•!šV¦

§

z

•!ž

¦

§

z

Ÿ

œ ¢

¥

 

¡	•

H

H.I

¡hŸ

H

H.L

Z4I(¤C‚vT ]�•{XgT?|gT?KPI(‚1T?¥CI(•p€C‚vT(~G[(y�[�UCT?W'€+I(KPI(•pT?JLT?K:JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€+~{I(U+}�JLRCT?MvK6MvU-¦+UCMvW

JLT(~YMv• I(‚+V�T?UCT?KPI(JL[�KP~x‡

’�T(N?I(‚v‚gJLRCTSV�KL[�•C€	[(y+JLKPI(U+~Y‚7I(JLMv[�U+~4MvU…JLRCT�ªCW•}-MvKLT(NxJLMv[�U:€CKLT(~YT?U-JLT(}:T(I(KL‚vMvT?K?‡4ZGRCT�}-T?KLMv|�I(JLMv|gT

[(ySJLRCT…JLKPI(U+~•y'[�KL• I(JLMv[�U�I(¤+[�•CJ6JLRCT…M7}-T?U-JLMvJYF�M7~

x

Q

ú

x

T

y

y

y

y

y zO{

U

EGF

}

}

ª

Q

ú

I(U+}#RCT?U+NxT�MvJP~pV�T?UCT?KPI(JL[�K M7~�B�MONsEPF

H

H.I

‡

Ž

~YMvUCV=JLRCT�T?¥-€+[�UCT?U-JLM7I(‚:• I(€�~Y•CV�V�T(~YJLT(}�MvU

ÎSƒg•+I(JLMv[�U

¸

„C¨GT:¦+U+}pJLR+I(J

m�MON

Š7T

Œ�úSE •

z�‚v°

N

ú

E

Š

]�F

T

H

H.I

J

W

b/ƒ

T

b

H�±

H.I

±

J

çuçuç

Œ�ú

E ú)F

T

H

¥

H.IVJ

W

b/ƒ

T

b�H�±

¥

H.I

±

J

çuçuç

¨�RCM7NPR�M7~�T?¥CI�NxJL‚vF JLRCT	Z4I?F-‚v[�K:T?¥-€+I(U+~YMv[�U�[(ytú

Š

ªCF

T

,P«CŒ�I(¤+[�•CJ

T

E˜ú-‡…§C•CKLJLRCT?K6T?¥CI(•p€C‚vT(~

[(yS[�UCT?W'€+I(KPI(•pT?JLT?KGJLKPI(U+~•y'[�KL• I(JLMv[�U V�KL[�•C€+~:I(U+}pJLRCT?MvK�V�T?UCT?KPI(JL[�KP~6I(KLT…V�Mv|gT?U MvU�Z4I(¤C‚vT�]�‡

ZGRCT…MvU-¦+UCMvJLT(~YMv• I(‚+V�T?UCT?KPI(JL[�KP~�[(y1JLRCT…V�T?UCT?KPI(‚.‚vMvUCT(I(K�V�KL[�•C€�‹KB

Š

b ,.� ŒS[�KV‹KB

Š

b ,

ü

ŒG[(y

• I(JLKLM7NxT(~SM7~:}-Tx¦+UCT(} MvU�Ip~YMv•pMv‚7I(KG¨�I?Fg‡6ÎSI�NPR�MvU-¦+UCMvJLT(~YMv• I(‚.V�T?UCT?KPI(JL[�K?„.MvU�JLRCM7~6N?I�~YTg„+M7~:I(U

I(KL¤CMvJLKPI(KLF

Š

€+[g~L~YMv¤C‚vFp~YMvUCV�•C‚7I(KxŒ7bec b • I(JLKLMv¥.‡4§C[�KST?¥CI(•p€C‚vTg„(JLRCT6[�UCT?W'€+I(KPI(•pT?JLT?KG~Y•C¤CV�KL[�•C€

[(y

¸

c

¸

KL[�JPI(JLMv[�U�• I(JLKLM7NxT(~x•

Z

Š7T

Œ�E³² ´

Nx[g~

Š7T

Œ F�~YMvU

Š7T

Œ

~YMvU

Š7T

Œ Nx[g~

Š7T

Œ2µ ¶



z {K|K}K~ •<€
D�ƒ‚z�†t…�z •<}K~7E�|K…KˆGF4|K~ {K•	F4|K~ „uz |�H;}<€)•	Hd„=F4„Y…K|K€)„Y•�E

¸��

R+I�~�JLRCT:y'[�‚v‚v[(¨�MvUCV	• I(JLKLMv¥�I�~�MvJP~GMvU-¦+UCMvJLT(~YMv• I(‚+V�T?UCT?KPI(JL[�K?•

\»E

x

x

T

Z

Š7T

Œ

y

y

y

y

y zO{

U

E³² ´

ú F{]

] ú·µ ¶

e

‹6€C€C‚vF-MvUCV JLRCTpT?¥-€+[�UCT?U-JLM7I(‚S• I(€�JL[�JLRCTp• I(JLKLMv¥�\

Š

•�•C‚vJLMv€C‚vMvT?} ¤-F�JLRCTp~LN?I(‚7I(K

T

Œ6F-MvT?‚7}C~

JLRCT…• I(JLKLMv¥CZ

Š7T

ŒP‡Gw•U JLRCM7~�N?I�~YTg„+T?¥-€+[�UCT?U-JLM7I(JLMvUCV	JLRCT…MvU-¦+UCMvJLT(~YMv• I(‚+V�T?UCT?KPI(JL[�K?„+¨�RCM7NPR M7~6I

• I(JLKLMv¥.„gMvU-|g[�‚v|gT(~SNx[�•p€C•CJLMvUCV	I	€+[(¨GT?K6~YT?KLMvT(~GMvU JLT?KL• ~S[(y1JLRCT…• I(JLKLMv¥.•

•

z

\

E#"

J

T

\

J

]

¸`¸

T

b

\

b

J

eueue�EjZ

Š7T

Œ.,

¨�RCT?KLT�\

µ

KLTxy'T?KP~GJL[	JLRCT…KLT(~Y•C‚vJ�[(y1•�•C‚vJLMv€C‚vF-MvUCV…JLRCT…• I(JLKLMv¥C\²¤-FpMvJP~YT?‚zy7)1JLMv•pT(~x‡

ÿ˜÷4ï7ó(è-uPþ4æCã(æCò=ägó(ä-ã<�Gã(æCì4ôxåYí+ã(ò=æ-ó(è'í+ì

�

ã(í+÷4þ4ô:wÓZGRCTG~YMvJL•+I(JLMv[�U{¨�MvJLR{•�•C‚vJLMvW'€+I(KPI(•pTxJLT?K

©.MvT�V�KL[�•C€+~pM7~�I(U+I(‚v[�V�[�•+~x‡µZGRCT�MvU-¦+UCMvJLT(~YMv• I(‚GV�T?UCT?KPI(JL[�KP~�[(y	I�•�•C‚vJLMvW'€+I(KPI(•pT?JLT?K…V�KL[�•C€

I(KLT JLRCT�}-Mz±.T?KLT?U-JLM7I(‚S[�€+T?KPI(JL[�KP~

M

B

µ

€i)�E²]�eueue?·!P Nx[�KLKLT(~Y€+[�U+}-MvUCV�JL[�}-T?KLMv|�I(JLMv|gT(~:[(y:JLRCT

JLKPI(U+~•y'[�KL• I(JLMv[�U�I(J6JLRCT…M7}-T?U-JLMvJYF	¨�MvJLR KLT(~Y€+T(NxJ�JL[�T(I�NPRp€+I(KPI(•pT?JLT?K

T

µ

MvU JL•CKLU%„CM•‡ Tg‡

x

Q

ú

x

T

µ

y

y

y

y

y

[

{

�

EjB

µ

Q

ú

¨�RCT?KLT

B

µ

E·|�}

ª

}

T

µ

}

}

ª

J

}

«

}

T

µ

}

}

«

J

}

}

T

µ

~

y

y

y

y

y

[

{

�

ZGRCT6·:V�T?UCT?KPI(JL[�KP~%€CKL[(|-M7}-TGI6¤+I�~YM7~.y'[�K4JLRCT6·gW•}-Mv•pT?U+~YMv[�U+I(‚�JPI(UCV�T?U-J1~Y€+I�NxT&•:E

M�T6W

B

W

J

çuçuç

J

TON

B

N

€

T6W

,ueueue6,

TON

8±��Pg‡ ¹�‹:~6¤+Txy'[�KLTg„4JLRCT?KLT	M7~…I Nx[�KLKLT(~Y€+[�U+}-T?U+NxT�¤+T?JY¨GT?T?U�I�·gW'€+I(KPI(•pT?JLT?K

©.MvT…V�KL[�•C€�I(U+} MvJP~6·gW•}-Mv•pT?U+~YMv[�U+I(‚.JPI(UCV�T?U-J6~Y€+I�NxT{MvU JLRCT:y'[�KL•´[(y1JLRCT…T?¥-€+[�UCT?U-JLM7I(‚%• I(€%•

m

Š7T6W

,ueueue6,

TON

Œ�ú

Š

ªd,P«CŒ E�T?¥-€

M

N

º

µ

{

W

T

µ

B

µ

P)ú

Š

ªd,P«CŒ.e

Š•¹

Œ

‹6‚vJLRC[�•CV�RpJLRCT:T?¥-€+[�UCT?U-JLM7I(‚+• I(€�€CKL[(|-M7}-T(~SI{Nx[�KLKLT(~Y€+[�U+}-T?U+NxT:¤+T?JY¨GT?T?U�T?|gT?KLF{[�€+T?KPI(JL[�K

MvU�JLRCT�©.MvT	V�KL[�•C€=I(U+}�T?|gT?KLF T?‚vT?•pT?U-J�MvU�MvJP~6JPI(UCV�T?U-J…~Y€+I�NxT

Š

¤+I(KLKLMvUCV JLRCT�Nx[�U+~YM7}-T?KPI(JLMv[�U+~

KPI(M7~YT(}	T(I(KL‚vMvT?K4y'[�KS[�UCT?W'€+I(KPI(•pT?JLT?K1V�KL[�•C€+~PŒP„CJLRCT�€+I(KPI(•pT?JLT?KLMv¯(I(JLMv[�U	[(y%JLRCT6V�KL[�•C€pV�T?UCT?KPI(JLT(}

¤-F�JLRCT T?¥-€+[�UCT?U-JLM7I(‚�• I(€�• I?F�¤+T�}-Mz±.T?KLT?U-J…y'KL[�•ÓJLR+I(J�[(y:JLRCT�[�KLMvV�MvU+I(‚�V�KL[�•C€%‡�‰6T?U+NxTg„

»�¼^žuž6™�”Y­¡¥�™�£�”•—.¯u ¡–�¤�ì.’�“�”
­¡ ¡–�”•—.•� ¡–�•u”Y£�”Y–�•u”Y–�Ÿ7”dž.¢�’�“�”;½<¤6”Y–�”Y•7—.’�ž6•�™� ¡™�—.™�™�œ�•�”••t  ¢�’�“�”;½6©¦£�—.•7—.˜)”Y’�”Y•�¤6•�ž6œ�£

¢R•�ž6˜1§d“� OŸ�“K ¡’
§d—.™ •u”Y•� ¡š6”••VŸY—.–�–�ž6’d›�”�•�”Y£�­O—6Ÿ7”••K›u¥K—.–�ž6’�“�”Y•d§d ¡’�“)¢R”Y§
”Y•d£�—.•7—.˜)”Y’�”Y•�™<ï ¾
ž6“`¿O¿�ó�ª



z {K|K}K~ •<€
D�ƒ‚z�†t…�z •<}K~7E�|K…KˆGF4|K~ {K•	F4|K~ „uz |�H;}<€)•	Hd„=F4„Y…K|K€)„Y•�E

¸

ù

JLRCT{T?¥-€+[�UCT?U-JLM7I(‚4• I(€�V�T?UCT?KPI(JLT(~:I�V�KL[�•C€�~YMv•pMv‚7I(K�JL[pJLRCT{[�KLMvV�MvU+I(‚1V�KL[�•C€�•C€�JL[ IpNPR+I(UCV�T

[(y…€+I(KPI(•pT?JLT?KLMv¯(I(JLMv[�U%‡�§C[�K	T?¥CI(•p€C‚vTg„1Nx[�U+~YM7}-T?K	JLRCT�JY¨G[�€+I(KPI(•pT?JLT?KLMv¯(I(JLMv[�U+~…[(y…JLRCT JY¨G[�W

€+I(KPI(•pT?JLT?K�I?ºpUCT…V�KL[�•C€�I�NxJLMvUCVp~Y[�‚vT?‚vF�[�U�JLRCT{ª�Nx[g[�KP}-MvU+I(JLTg•

m

W?Š7T6W

,

T

b

Œ�ú

Š

ªd,P«CŒ»E ú

Š

•

zVÀ

ª�F

T

b

,P«CŒ.,

m

b

Š7T6W

,

T

b

Œ�ú

Š

ªd,P«CŒ»E ú

Š

•

zVÀ

Š

ª�F

T

b

Œ.,P«CŒ.e

EG[�JLR F-MvT?‚7}�JLRCT{~LI(•pT:V�T?UCT?KPI(JL[�KP~x•

B

W

zVÀ

EjB

b

zVÀ

E#ª

}

}

ª

, B

W

z

±

EjB

b

z

±

ElF

}

}

ª

e

‰6T?U+NxTg„4JLRCTpT?¥-€+[�UCT?U-JLM7I(‚G• I(€�¨�Mv‚v‚GV�T?UCT?KPI(JLTpJLRCT ~LI(•pTpV�KL[�•C€�y'[�K	¤+[�JLR%‡�w•U�y•I�NxJ?„1•+~YMvUCV

ÎSƒg•+I(JLMv[�U

¹

„C¨GT…[�¤CJPI(MvU JLRCT…V�KL[�•C€�€+I(KPI(•pT?JLT?KLMv¯?T(}�I�~Gy'[�‚v‚v[(¨6~x•

m

Œ

Š7T6W

,

T

b

Œ�ú

Š

ªd,P«CŒ�Ejú

Š

•

zVÀ

ª�F

T

b

T6W

Š

•

zVÀ

F�](ŒLŒ.e

ZGRCM7~GM7~GUC[�J:I{€CKL[�¤C‚vT?•°I�~G¨GT{I(KLT…[(y'JLT?U MvU-JLT?KLT(~YJLT(}�MvU JLRCT…V�KL[�•C€�[(y1JLKPI(U+~•y'[�KL• I(JLMv[�U+~�I(U+}

UC[�JSJLRCTG€+I(KLJLM7Nx•C‚7I(K1€+I(KPI(•pT?JLT?KLMv¯(I(JLMv[�U{[(y.MvJ?‡1§C•CKLJLRCT?KL•p[�KLTg„?¨GT6N?I(U	T(I�~YMv‚vF{KLT?€+I(KPI(•pT?JLT?KLMv¯?T(}

JLRCT…V�T?UCT?KPI(JLT(}pV�KL[�•C€�•+~YMvUCV�JLRCT…[�KLMvV�MvU+I(‚%€+I(KPI(•pT?JLT?KLMv¯(I(JLMv[�U%‡

‹:~GT?¥-€+[�UCT?U-JLM7I(JLMvUCV{‚v[�UCVp~Y•C• ~S[(yS}-Mz±.T?KLT?U-JLM7I(‚+[�€+T?KPI(JL[�KP~6N?I(U ¤+T(Nx[�•pT:KPI(JLRCT?K6Nx•C•�¤+T?KLW

~Y[�•pTg„CI(UC[�JLRCT?K6•p[�KLT:•+~YTxy'•C‚.• I(€%„-€CKL[�€+[g~YT(}�¤-F ©.MvT…RCMv• ~YT?‚zyL„�M7~GJLRCT:y'[�‚v‚v[(¨�MvUCVC•

m

Š7T6W

,ueueue6,

TON

Œ ú

Š

ªd,P«CŒ�E

Š

N

Á

µ

{

W

•

zVÂY‚vÂ

Œ�ú

Š

ªd,P«CŒ�E
•

zVÀ-‚vÀ

çuçuç

•

zVÃ=‚vÃ

ú

Š

ªd,P«CŒ.e

Š'»

Œ

ZGRCT�[�KP}-T?KLMvUCV [(y�JLRCT	MvU+}-Mv|-M7}-•+I(‚1T?¥-€+[�UCT?U-JLM7I(‚1• I(€+~6M7~:I(KL¤CMvJLKPI(KLF�¤C•CJ…JLR+I(J…M7~:UC[�J…JL[�~LI?F

JLR+I(JG}-Mz±.T?KLT?U-J1[�KP}-T?KLMvUCVg~1V�Mv|gTGKLM7~YT�JL[…JLRCT:~LI(•pTG€+I(KPI(•pT?JLT?KLMv¯(I(JLMv[�U{[(y%JLRCT6V�KL[�•C€%‡S‹:NxJL•+I(‚v‚vFg„

JLRCT�NPRC[�M7NxT [(y…[�KP}-T?KLMvUCV�}-T?JLT?KL•pMvUCT(~…JLRCT�€+I(KPI(•pT?JLT?KLMv¯(I(JLMv[�U�[(y{JLRCT V�KL[�•C€�V�T?UCT?KPI(JLT(}�¤-F

JLRCT{Nx[�•p€+[g~YMvJLMv[�U [(yST?¥-€+[�UCT?U-JLM7I(‚%• I(€+~x‡GZGRCM7~�M7~�T(I�~YMv‚vFp}-T?•p[�U+~YJLKPI(JLT(}p¨�MvJLR�JLRCT…€CKLT?|-Mv[�•+~

T?¥CI(•p€C‚vTg•

•

z

±

‚

±

•

zVÀ•‚vÀ

ú

Š

ªd,P«CŒáE ú

Š

•

zVÀ

ª�F

T

b

,P«CŒ.,

•

zVÀ•‚vÀ

•

z

±

‚

±

ú

Š

ªd,P«CŒáE ú

Š

•

zVÀ

Š

ª�F

T

b

Œ.,P«CŒ.e

®�MvJLR	•�•C‚vJLMvW'€+I(KPI(•pT?JLT?K.V�KL[�•C€+~x„-Mzy+¨GT�|�I(KLF�I:~YMvUCV�‚vT�€+I(KPI(•pT?JLT?K

T

µ

I(U+}	OgT?T?€{JLRCT�[�JLRCT?KP~

¦+¥-T(}.„g¨GT:V�T?J�I…[�UCT?W'€+I(KPI(•pT?JLT?KGV�KL[�•C€ [(y4JLKPI(U+~•y'[�KL• I(JLMv[�U+~

M

m

µ

Š7T

µ

Œ�P:JLR+I(JGM7~GI{~Y•C¤CV�KL[�•C€�[(y

JLRCT:[�KLMvV�MvU+I(‚4·gW'€+I(KPI(•pT?JLT?KSV�KL[�•C€%‡S‰6T?U+NxTg„g¤-F	|�I(KLF-MvUCV{T(I�NPRp[(y4JLRCT{·�}-Mz±.T?KLT?U-JS€+I(KPI(•pT?JLT?KP~



z {K|K}K~ •<€
D�ƒ‚z�†t…�z •<}K~7E�|K…KˆGF4|K~ {K•	F4|K~ „uz |�H;}<€)•	Hd„=F4„Y…K|K€)„Y•�E

¸

_

~YT?€+I(KPI(JLT?‚vFg„.¨GT�N?I(U�Nx[�U+~YJLKL•+NxJ{·�}-Mz±.T?KLT?U-J:[�UCT?W'€+I(KPI(•pT?JLT?K:~Y•C¤CV�KL[�•C€+~x‡ ®�RCT?U�JY¨G[p[�UCT?W

€+I(KPI(•pT?JLT?K ~Y•C¤CV�KL[�•C€+~�Nx[�•p•�•CJLTg„ST?¥-€+[�UCT?U-JLM7I(JLMvUCV�JLRCT?MvKpKLT(~Y€+T(NxJLMv|gT�V�T?UCT?KPI(JL[�KP~�N?I(U#¤+T

}-[�UCT�MvU#T?MvJLRCT?Kp[�KP}-T?K?„6M•‡ Tg‡Ä•

zVÂ ‚vÂ

•

z-ÅV‚�Å

EJ•

z-ÅV‚�Å

•

zVÂY‚vÂ

EJ•

zVÂ ‚vÂ

Û

z-Å=‚�Å

e6ZGRCM7~pM7~pUC[�J JLKL•CT�[(y

UC[�UCW•Nx[�•p•�•CJLMvUCV{~Y•C¤CV�KL[�•C€+~x‡GZGRCT…JY¨G[�W'€+I(KPI(•pT?JLT?KSV�KL[�•C€�[(y1JLRCT:€CKLT?|-Mv[�•+~GT?¥CI(•p€C‚vT�M7~GUC[�J

‹6¤+T?‚vM7I(U%‡ý‰6T?U+NxTg„%I�~{}-T?•p[�U+~YJLKPI(JLT(}�T(I(KL‚vMvT?K?„i•

zVÀ•‚vÀ

•

z

±

‚

±�Æ

EÄ•

z

±

‚

±

•

zVÀ-‚vÀ

Æ

EÄ•

zVÀ-‚vÀ

Û

z

±

‚

±

‡�¬6U

JLRCT�[�JLRCT?K{R+I(U+}.„%y'[�K{JLRCT�[�UCT?W'€+I(KPI(•pT?JLT?K:JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€+~…‚vM7~YJLT(}�MvU�Z4I(¤C‚vT�]�„4JLRCT

€+I(MvKP~x„

M

m�MON^,Ym�MRQrP^,

M

m�MON^,Ym

¥

Q�P^,

M

m�MRQ�,Ym

¥

NvP^,

M

m

¥

N�,Ym

¥

Q:P^,

M

m�Du,Ym

¥

Pg„CT?JPN�‡v„CI(KLT{Nx[�•p•�•CJPI(JLMv|�Tg‡

ZGRCT MvU-¦+UCMvJLT(~YMv• I(‚1V�T?UCT?KPI(JL[�KP~{[(y:•�•C‚vJLMvW'€+I(KPI(•pT?JLTxK…~Y•C¤CV�KL[�•C€+~	[(y:JLRCTpV�T?UCT?KPI(‚�‚vMvUCT(I(K

V�KL[�•C€4‹KB

Š

b ,.� ŒS[�KK‹KB

Š

b ,

ü

Œ�I(KLT:V�T?UCT?KPI(‚;b�ceb�• I(JLKLM7NxT(~SNx[�KLKLT(~Y€+[�U+}-MvUCV	JL[	JLRCT:€+I(KLJLM7I(‚

}-T?KLMv|�I(JLMv|gT(~�[(yGJLRCT	V�KL[�•C€%„%T?|�I(‚v•+I(JLT(}�I(J:JLRCT	M7}-T?U-JLMvJYFg‡6§C[�K:T?¥CI(•p€C‚vTg„CJLRCT	JY¨G[�W'€+I(KPI(•pT?JLT?K

~Y•C¤CV�KL[�•C€�[(y

¸

c

¸

• I(JLKLM7NxT(~x•

Z

Š7T6W

,

T

b

Œ�E

²́

•

zVÀ

T

b

ú ]�µ ¶

R+I?|gT:JLRCT:y'[�‚v‚v[(¨�MvUCV	• I(JLKLM7NxT(~GI�~�MvJP~GMvU-¦+UCMvJLT(~YMv• I(‚CV�T?UCT?KPI(JL[�KP~x•

\$Ç�È)E

x

x

T6W

Z

Š7T6W

,

T

b

Œ

y

y

y

y

y

[

{

�

E

²

´

]Ìú

ú�ú

µ

¶

,

\$Ç�É)E

x

x

T

b

Z

Š7T6W

,

T

b

Œry

y

y

y

y

[

{

�

E

²́

ú ]

ú�ú�µ ¶

e

©.MvUCT(I(K:Nx[�•�¤CMvU+I(JLMv[�U+~S[(ySJLRCT{I(¤+[(|gT…MvU-¦+UCMvJLT(~YMv• I(‚+V�T?UCT?KPI(JL[�KP~

Š

¨GT?MvV�R-JLT(}p¤-F

T6W

,

T

b

KLT(~Y€+T(NxW

JLMv|gT?‚vF+ŒCN?I(U{¤+TGT?¥-€+[�UCT?U-JLM7I(JLT(}:JL[6F-MvT?‚7}:I�V�KL[�•C€{[(y+• I(JLKLM7NxT(~x‡%‹:~%}-M7~LNx•+~L~YT(}…I(¤+[(|gTg„(¨�RCT?JLRCT?K

JLRCTG[�KLMvV�MvU+I(‚g• I(JLKLMv¥6V�KL[�•C€	M7~.[�¤CJPI(MvUCT(}{}-T?€+T?U+}C~4[�U{JLRCTGNPRC[�M7NxTS[(y+T?¥-€+[�UCT?U-JLM7I(JLMv[�U…•pT?JLRC[-}.‡

ZGRCT�€+I(KLJLM7Nx•C‚7I(K…•pT?JLRC[-}�[(y�T?¥-€+[�UCT?U-JLM7I(JLMvUCV JLR+I(J{}-T?KLMv|gT(~6JLRCT�[�KLMvV�MvU+I(‚1• I(JLKLMv¥�~Y•C¤CV�KL[�•C€

Z

Š7T6W

,

T

b

ŒSM7~x•

•

z

±

\$Ç�É

•

zVÀ

\$Ç�È

E³² ´

]

T

b

ú ]#µ ¶

²́

•

zVÀ

ú

ú ]eµ ¶

EjZ

Š7T6W

,

T

b

Œ.e

Ü)Í7Ü)Í7Ü Ê�Ó ù
ß�Þtö�ËCÙYÓ Ö=ÌKØ

ZGRCT�T?‚vT?•pT?U-JP~G[(yGJLRCT�JPI(UCV�T?U-J{~Y€+I�NxT(~:[(y�JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€+~{N?I(U�I(‚7~Y[ ¤+T�|-MvT?¨GT(}�I�~

|gT(NxJL[�K.¦+T?‚7}C~%¨�RCT?KLTSJLRCT�~Y€+I(JLM7I(‚-€+I(KLJLM7I(‚C}-T?KLMv|�I(JLMv|gT(~+€CKL[(|-M7}-TGI�‚v[-N?I(‚CNx[g[�KP}-MvU+I(JLTGy'KPI(•pTg‡%§C[�K



z {K|K}K~ •<€
D�ƒ‚z�†t…�z •<}K~7E�|K…KˆGF4|K~ {K•	F4|K~ „uz |�H;}<€)•	Hd„=F4„Y…K|K€)„Y•�E

¸

^

00
0

Rotation

§4MvV�•CKLT

¸

•²ZGRCT#|gT(NxJL[�K�¦+T?‚7}µKLT?€CKLT(~YT?U-JLMvUCV�JLRCT#MvU-¦+UCMvJLT(~YMv• I(‚	V�T?UCT?KPI(JL[�K�[(y�JLRCT#[�UCT?W

€+I(KPI(•pT?JLT?K{V�KL[�•C€�[(y…KL[�JPI(JLMv[�U+~�MvU=JLRCT €C‚7I(UCTg„GJLRCT MvU-¦+UCMvJLT(~YMv• I(‚SV�T?UCT?KPI(JL[�K�¤+T?MvUCV:B�D;E

F:«

H

H.IVJ

ª

H

H.L

‡

0 20

X Translation

00

Y Translation

§4MvV�•CKLT

¹

•	ZGRCTp|gT(NxJL[�K:¦+T?‚7}C~…I�~L~Y[-NxM7I(JLT(}�¨�MvJLR�JLRCT�MvU-¦+UCMvJLT(~YMv• I(‚4V�T?UCT?KPI(JL[�KP~{[(y6JLRCT�JY¨G[�W

€+I(KPI(•pT?JLT?K1V�KL[�•C€p[(y%JLKPI(U+~Y‚7I(JLMv[�U+~SMvU	JLRCT6€C‚7I(UCTg„gJLRCT6MvU-¦+UCMvJLT(~YMv• I(‚gV�T?UCT?KPI(JL[�KP~S¤+T?MvUCV‡B�MONKE

H

H.I

I(U+}�B�MRQ)ESH

H.L

‡



z {K|K}K~ •<€
D�ƒ‚z�†t…�z •<}K~7E�|K…KˆGF4|K~ {K•	F4|K~ „uz |�H;}<€)•	Hd„=F4„Y…K|K€)„Y•�E

¹

ú

0 20

X Translation

00

Y Translation

x
00

Composite

T.U

H

H.I J

T6W

H

H.L

E

T.U

H

H.IKJ

T6W

H

H.L

§4MvV�•CKLT

»

•…ZGRCT	|gT(NxJL[�K6¦+T?‚7}�I�~L~Y[-NxM7I(JLT(}�¨�MvJLR�JLRCT	T?‚vT?•pT?U-J

Š7T.U

H

H.I‡J

T6W

H

H.L

Œ�[(y�JLRCT	JPI(UCV�T?U-J

~Y€+I�NxT [(y:JLRCT JY¨G[�W'€+I(KPI(•pT?JLT?K{V�KL[�•C€�[(y:JLKPI(U+~Y‚7I(JLMv[�U+~	MvU�JLRCT €C‚7I(UCTg‡�ZGRCT |gT(NxJL[�K…¦+T?‚7}�M7~

~YRC[(¨�U=I�~{I ‚vMvUCT(I(K{Nx[�•�¤CMvU+I(JLMv[�U�[(y6JLRCT�|gT(NxJL[�K:¦+T?‚7}C~…I�~L~Y[-NxM7I(JLT(}�¨�MvJLR�JLRCTpMvU-¦+UCMvJLT(~YMv• I(‚

V�T?UCT?KPI(JL[�KP~x‡

T?¥CI(•p€C‚vTg„+JLRCT�MvU-¦+UCMvJLT(~YMv• I(‚%V�T?UCT?KPI(JL[�K{[(y�JLRCT�[�UCT?W'€+I(KPI(•pT?JLT?K:V�KL[�•C€�[(y6KL[�JPI(JLMv[�U+~…MvU�JLRCT

€C‚7I(UCTg„^B�D�EGF:«�H

H.I�J

ªCH

H.L

„-N?I(U	¤+T6KLT?VgI(KP}-T(}�I�~SI:|gT(NxJL[�K%¦+T?‚7}{[(|gT?K1ªd,P«+‡1§4MvV�•CKLT

¸

€C‚v[�JP~4JLRCT

|gT(NxJL[�K6¦+T?‚7}�~Y•+NPR�JLR+I(J…JLRCT	|gT(NxJL[�KP~…Nx[�KLKLT(~Y€+[�U+}�JL[

Š

F:«�,Pª.ŒP‡{©.MvOgT?¨�M7~YTg„.JLRCT�MvU-¦+UCMvJLT(~YMv• I(‚

V�T?UCT?KPI(JL[�KP~S[(y4I…•�•C‚vJLMvW'€+I(KPI(•pT?JLTxK%V�KL[�•C€pT(I�NPR�R+I�~SMvJP~4KLT(~Y€+T(NxJLMv|gT�|gT(NxJL[�K4¦+T?‚7}.‡1ZGRCT6|gT(NxJL[�K

¦+T?‚7}C~Gy'[�K:JLRCT{JY¨G[�W'€+I(KPI(•pT?JLT?K�V�KL[�•C€�[(yGJLKPI(U+~Y‚7I(JLMv[�U+~6MvU�JLRCT{€C‚7I(UCT{M7~6~YRC[(¨�U�MvU�§4MvV�•CKLT

¹

‡

‹6U-F�T?‚vT?•pT?U-J1[(y1JLRCT…JPI(UCV�T?U-J6~Y€+I�NxT{N?I(U�I(‚7~Y[�¤+T…KLT?€CKLT(~YT?U-JLT(}�¤-FpI	|gT(NxJL[�KS¦+T?‚7}�|-M7I{‚vMvUCT(I(K

Nx[�•�¤CMvU+I(JLMv[�U+~+[(y+JLRCTG|gT(NxJL[�K+¦+T?‚7}C~%I�~L~Y[-NxM7I(JLT(}{¨�MvJLR…JLRCTGMvU-¦+UCMvJLT(~YMv• I(‚(V�T?UCT?KPI(JL[�KP~%JLR+I(J1~Y€+I(U

JLRCT6JPI(UCV�T?U-JG~Y€+I�NxTg‡SZGRCM7~1M7~S}-T?€CM7NxJLT(}{MvUp§4MvV�•CKLT

»

y'[�KSJLRCT6V�KL[�•C€p[(y1ªCW4I(U+}p«gW'JLKPI(U+~Y‚7I(JLMv[�U+~x‡

Ü)Í7Ü)Í7ô Í�ÙYÓ3Î:ö�Ð<ù!Ï<Ódß

ZGRCTpJPI(UCV�T?U-J�~Y€+I�NxTpM7~…• I�}-T�MvU-JL[�I(U�I(‚vV�T?¤CKPI ¤-F�JLRCTpMvU-JLKL[-}-•+NxJLMv[�U�[(y…I •�•C‚vJLMv€C‚vM7N?I(JLMv[�U

O-UC[(¨�UpI�~SJLRCT�ÐS×'Ÿ:¢? L¡gØ�ÑgŸPžx‡SZGRCT6~YMv•p€C‚vT(~YJ4¨�I?F	[(y4}-Tx¦+UCMvUCV…JLRCT:©.MvT�¤CKPI�NPOgT?J1M7~SI�~1JLRCT:Nx[�•pW

•�•CJPI(JL[�K6[(yG€+I(MvKP~6[(yGT?‚vT?•pT?U-JP~S[(yGJLRCT	JPI(UCV�T?U-J…~Y€+I�NxTg‡:ZGR+I(J…M7~x„+JLRCT�©.MvT{¤CKPI�NPOgT?J:}-T?UC[�JLT(}

¤-F;a¡5

S

,65

T

c+¨�RCT?KLTV5

S

,65

T

8�•�M7~S}-Tx¦+UCT(}�I�~Ka¡5

S

,65

T

c
El5

S

5

T

F45

T

5

S

‡SZGRCM7~1M7~SUC[�JSJLRCT:•p[g~YJ1V�T?UCT?KPI(‚

}-Tx¦+UCMvJLMv[�U�[(y…JLRCT�©.MvT�¤CKPI�NPOgT?J{¤C•CJpMvJ�~Y•-º NxT(~{y'[�K�JLRCT�N?I�~YT(~	[(y{JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€+~

I(U+}�• I(JLKLMv¥�V�KL[�•C€+~x‡…w•U�JLRCT	N?I�~YT{[(yGJLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€+~x„ 5�8,•�M7~6I�‚vMvUCT(I(K6Nx[�•�¤CMvU+I(W

JLMv[�U�[(y6JLRCT�MvU-¦+UCMvJLT(~YMv• I(‚4V�T?UCT?KPI(JL[�KP~

M

B

W

,

çuçuç

,.B

N

PpI(U+}�M7~:JLR-•+~…I�}-Mz±.T?KLT?U-JLM7I(‚1[�€+T?KPI(JL[�K?‡

QS[�•p€+[g~YMvJLMv[�U [(ySJY¨G[	[�€+T?KPI(JL[�KP~V5

S

5

T

M7~�}-Tx¦+UCT(}pJL[�¤+T…JLRCT{Nx[�•p€+[g~YMvJLMv[�U [(yS}-Mz±.T?KLT?U-JLM7I(‚.[�€CW

T?KPI(JL[�KP~x‡�‹:~:y'[�K{• I(JLKLMv¥�V�KL[�•C€+~x„SJLRCTpT?‚vT?•pT?U-JP~6[(y6JLRCTpJPI(UCV�T?U-J	~Y€+I�NxT�Nx[�KLKLT(~Y€+[�U+}C~{JL[�I

‚vMvUCT(I(K	Nx[�•�¤CMvU+I(JLMv[�U�[(y6JLRCT�bÒc'b�• I(JLKLM7NxT(~

M

\�q�,

çuçuç

,6\eÓ;P I(U+}=Nx[�•p€+[g~YMvJLMv[�U�M7~{~YMv•p€C‚vF



z {K|K}K~ •<€
D�ƒ‚z�†t…�z •<}K~7E�|K…KˆGF4|K~ {K•	F4|K~ „uz |�H;}<€)•	Hd„=F4„Y…K|K€)„Y•�E

¹

]

• I(JLKLMv¥�•�•C‚vJLMv€C‚vMvN?I(JLMv[�U%‡

QS[�U+~YM7}-T?KSJLRCT6V�KL[�•C€�[(y4ªCW'JLKPI(U+~Y‚7I(JLMv[�U+~GI(U+}�ªCW•~LN?I(‚vMvUCVg~1¨�RC[g~YT6MvU-¦+UCMvJLT(~YMv• I(‚gV�T?UCT?KPI(JL[�KP~

I(KLT‡B�MONVElF

H

H.I

I(U+};B

¥

NKEGF:ª

H

H.I

‡SZGRCT	©.MvT…¤CKPI�NPOgT?JG[(y1JLRCT…JY¨G[	V�T?UCT?KPI(JL[�KP~�M7~

a B�MON�,.B

¥

NucÑE B�MON�B

¥

N)F1B

¥

N�B�MON

E |�F

}

}

ª

~

|�F:ª

}

}

ª

~

FÔ|�F:ª

}

}

ª

~

|�F

}

}

ª

~

E

}

}

ª

|gª

}

}

ª

~

F=ª

}

}

ª

|

}

}

ª

~

E |gª,}

b

}

ª

b

J

}

}

ª

~

F3|gª'}

b

}

ª

b

~

E

}

}

ª

EGFKB�MON�e

©.MvOgT?¨�M7~YTg„gJLRCT6V�T?UCT?KPI(JL[�KP~G[(y1I{• I(JLKLMv¥{KLT?€CKLT(~YT?U-JPI(JLMv[�U�[(y1JLRCT6V�KL[�•C€�I(KLT‡\$Õ-Ö�E

²́

ú ]

ú�ú�µ ¶

I(U+}4\e×=Ö‡E³² ´

]Ìú

ú�ú�µ ¶

‡SZGRCT{©.MvT…¤CKPI�NPOgT?JG[(ySJLRCT(~YT…JY¨G[	• I(JLKLMv¥	V�T?UCT?KPI(JL[�KP~6I(KLT

a¡\$Õ-Ö�,6\e×=Ö�cÑE \$Õ-Ö�\e×=ÖVF±\e×=Ö^\$Õ-Ö

E ²́

ú�ú

ú�ú�µ ¶

F2² ´

ú F{]

ú ú·µ ¶

E ²́

ú F{]

ú ú·µ ¶

EGFV\$Õ-Ö�e

w•J6N?I(U ¤+T{~YRC[(¨�U JLR+I(J�JLRCT{©.MvT:¤CKPI�NPOgT?JG¤+T?JY¨GT?T?U I(U-FpJY¨G[{T?‚vT?•pT?U-JP~%y'KL[�•´JLRCT…JPI(UCV�T?U-J

~Y€+I�NxT:M7~GI(U T?‚vT?•pT?U-J1I(‚7~Y[	MvUpJLRCT:JPI(UCV�T?U-J�~Y€+I�NxTg‡SZGRCT?KLTxy'[�KLTg„-JLRCT…©.MvT:¤CKPI�NPOgT?JSM7~GI…¤CMv‚vMvUCT(I(K

• I(€�y'KL[�• JLRCT�JPI(UCV�T?U-J�~Y€+I�NxT�[�U-JL[=MvJP~YT?‚zyL‡“§C•CKLJLRCT?KL•p[�KLTg„�MvJpM7~pT(I�~YF�JL[�~YT?T�JLR+I(J JLRCT

©.MvT	¤CKPI�NPOgT?J6M7~:I(U-JLMvW•~YF-•p•pTxJLKLM7N:~Y•+NPR�JLR+I(JCa¡5

S

,65

T

c<E'F�a¡5

T

,65

S

cSI(U+}�JLRCT�©.MvT	¤CKPI�NPOgT?J6[(yGJY¨G[

M7}-T?U-JLM7N?I(‚gT?‚vT?•pT?UgJP~+M7~%¯?T?KL[C‡1‰6[(¨GT?|gT?K?„?JLRCT�©.MvTG¤CKPI�NPOgT?J%M7~%UC[�JSI�~L~Y[-NxM7I(JLMv|gTg³�M•‡ Tg‡<a¡5

S

,�a¡5

T

,65

W

cRc

Æ

E

aRa¡5

S

,65

T

c7,65

W

c•‡µw•U+~YJLT(I�}.„6MvJ ~LI(JLM7~•¦+T(~pI=}-Mz±.T?KLT?U-J�€CKL[�€+T?KLJYF�O-UC[(¨�U#I�~pJLRCT�ˆgI�Nx[�¤CM…M7}-T?U-JLMvJYF.•

a¡5

S

,�a¡5

T

,65

W

cRc

J

a¡5

T

,�a¡5

W

,65

S

cRc

J

a¡5

W

,�a¡5

S

,65

T

cRc�E#ú-‡



z {K|K}K~ •<€
D�ƒ‚z�†t…�z •<}K~7E�|K…KˆGF4|K~ {K•	F4|K~ „uz |�H;}<€)•	Hd„=F4„Y…K|K€)„Y•�E

¹�¸

XgMvU+NxT{JLRCT�©.MvT{¤CKPI�NPOgT?J6M7~6¤CMv‚vMvUCT(I(K?„CMvJ…N?I(U�¤+T�NPR+I(KPI�NxJLT?KLMv¯?T(}p¤-F�MvJP~�KLT(~Y•C‚vJP~6[(|gT?K6€+I(MvKP~

[(y�JLRCT�MvU-¦+UCMvJLT(~YMv• I(‚4V�T?UCT?KPI(JL[�KP~:JLR+I(J	~Y€+I(U�JLRCT�JPI(UCV�T?U-J{~Y€+I�NxTg‡ QS[�U+~YM7}-T?K?„.y'[�K{T?¥CI(•p€C‚vTg„

JLRCT6JPI(UCV�T?U-J�~Y€+I�NxT…~Y€+I(UCUCT(}p¤-F	JY¨G[…V�T?UCT?KPI(JL[�KP~�B

W

,.B

b

‡1©.T?J�³�B

W

J

´.B

b

I(U+}Cû6B

W

J

x

B

b

¤+T

JY¨G[…T?‚vT?•pT?U-JP~.[(y4JLRCT�JPI(UCV�T?U-J�~Y€+I�NxTg‡1ZGR-•+~x„-JLRCT?MvKS©.MvT6¤CKPI�NPOgT?J1M7~)a ³�B

W

J

´.B

b

,.û6B

W

J

x

B

b

c
E

³�ûKa B

W

,.B

W

c

J

³

x

a B

W

,.B

b

c

J

´.ûKa B

b

,.B

W

c

J

´

x

a B

b

,.B

b

c+¨�RCM7NPR ~YMv•p€C‚vMz¦+T(~%JL[

Š

³

x

F�´.û?Œta B

W

,.B

b

c

¤+T(N?I(•+~YTCa B

W

,.B

W

c
E‚a B

b

,.B

b

c
E#ú�I(U+}:a B

b

,.B

W

c
EGF�a B

W

,.B

b

c•‡

ZGRCTp©.MvT	¤CKPI�NPOgT?J:M7~6•+~YTxy'•C‚1MvU�JLR+I(J…€CKL[�€+T?KLJLMvT(~6[(y�JLRCTp©.MvT	¤CKPI�NPOgT?J:¨�MvJLR�KLT(~Y€+T(NxJ…JL[�I

V�Mv|gT?U	©.MvT6I(‚vV�T?¤CKPI…N?I(U	¤+T6•+~YT(}{JL[…}-T(}-•+NxT�€CKL[�€+T?KLJLMvT(~4[(y%JLRCT�V�T?UCT?KPI(JLT(}{V�KL[�•C€%³-Nx[�U-|gT?KP~YT?‚vFg„

€CKL[�€+T?KLJLMvT(~1[(y1I{©.MvT6V�KL[�•C€ MvU+}-•+NxT(~1€CKL[�€+T?KLJLMvT(~1MvU�MvJP~S©.MvT:I(‚vV�T?¤CKPI-‡G§C[�KST?¥CI(•p€C‚vTg„(MvJGN?I(Up¤+T

~YRC[(¨�U{JLR+I(JSI�•�•C‚vJLMvW'€+I(KPI(•pT?JLTxK.©.MvTGV�KL[�•C€{M7~4‹6¤+T?‚vM7I(U…Mzy+I(U+}…[�UC‚vF…MzyCJLRCT�©.MvTS¤CKPI�NPOgT?J%M7~.¯?T?KL[

y'[�K{I(U-F�€+I(MvK…[(y�T?‚vT?•pT?U-JP~Gy'KL[�•²MvJP~:JPI(UCV�T?U-J{~Y€+I�NxTg‡�QS[�KLKLT(~Y€+[�U+}-MvUCV�‚vFg„4JLRCM7~:Mv•p€C‚vMvT(~�JLR+I(J

a B

µ

,.B

¶

cdE�ú:y'[�K�I(U-F	€+I(MvKG[(y4MvU-¦+UCMvJLT(~YMv• I(‚-V�T?UCT?KPI(JL[�KP~x‡S‹:~GI:KLT(~Y•C‚vJ?„g[�UCT:Mv•p•pT(}-MvI(JLT?‚vF…~YT?T(~

JLR+I(J:I(‚v‚.[�UCT?W'€+I(KPI(•pT?JLT?K�V�KL[�•C€+~6I(KLT{Nx[�•p•�•CJPI(JLMv|gT�~YMvU+NxTCa B�,.B�c
E#ú-‡S‹6UC[�JLRCT?K�T?¥CI(•p€C‚vT6M7~

JLRCTSy•I�NxJ4JLR+I(J1I6~Y•C¤CV�KL[�•C€�[(y.I6©.MvTGV�KL[�•C€�}-Tx¦+UCT(~4I6~Y€+T(NxMz¦.NS~Y•C¤+I(‚vV�T?¤CKPI6¨�MvJLRCMvU…JLRCTG[�KLMvV�MvU+I(‚

©.MvT	I(‚vV�T?¤CKPI-‡:‹“•uŠ-¢P¡�£ f-Ÿx¢? L¡�Ø²M7~:I�~Y•C¤+~Y€+I�NxT	[(yGJLRCT{JPI(UCV�T?U-J…~Y€+I�NxT{[(yGJLRCT	©.MvT�I(‚vV�T?¤CKPI$•

JLR+I(J	M7~{MvU-|�I(KLM7I(U-J{¨�MvJLR�KLT(~Y€+T(NxJ	JL[�JLRCT ©.MvT ¤CKPI�NPOgT?J?³1JLRCM7~{•pT(I(U+~:JLR+I(J4a B

µ

,.B

¶

cV8#ØÓy'[�K

I(‚v‚VB

µ

,.B

¶

83ØÚÙÛ•�‡˜ZGRCM7~�M7~�JLKLMv|-M7I(‚v‚vF�JLKL•CT�y'[�K I(‚v‚:[�UCT?W'€+I(KPI(•pT?JLT?Kp~Y•C¤CV�KL[�•C€+~�~YMvU+NxT

a B

µ

,.B

µ

c
E#ú-‡

w•U�JLRCT	~LI(•pT{¨�I?Fg„CRC[�•p[�•p[�KL€CRCM7~Y• ~S¤+T?JY¨GT?T?U�©.MvT{V�KL[�•C€+~:KLT?‚7I(JLT…V�KL[�•C€+~:¨�MvJLR�~YMv•pMv‚7I(K

€CKL[�€+T?KLJLMvT(~x„(RC[�•p[�•p[�KL€CRCM7~Y• ~+¤+T?JY¨GT?T?U{©.MvTGI(‚vV�T?¤CKPI6KLT?‚7I(JLTSJLRCT�I(‚vV�T?¤CKPI�~4¨�MvJLR{~YMv•pMv‚7I(K.€CKL[�€CW

T?KLJLMvT(~x‡…‹µRC[�•p[�•p[�KL€CRCM7~Y•Ülu•�•#L?ØøM7~:Ip‚vMvUCT(I(K6• I(€ y'KL[�•²JLRCT	©.MvT�I(‚vV�T?¤CKPIh•�JL[pJLRCT

©.MvT�I(‚vV�T?¤CKPIeØ¶~Y•+NPR�JLR+I(J…JLRCT�©.MvT	¤CKPI�NPOgT?J:M7~6€CKLT(~YT?KL|gT(}.³.M•‡ Tg‡v„;l

Š

a¡5

W

,65

b

c'Œ)E aYl

Š

5

W

Œ.,Ol

Š

5

b

Œ7c

¨�RCT?KLTV5

W

,65

b

8�•�‡1­6[�JLT6JLR+I(JSJLRCT:©.MvT6¤CKPI�NPOgT?J1[�U�JLRCT6‚vTxy'J1R+I(U+}p~YM7}-T�[(y4JLRCT�T(ƒg•+I(JLMv[�U�M7~1JLRCT

©.MvT:¤CKPI�NPOgT?JG}-Tx¦+UCT(}�[�U�•�¨�RCMv‚vT6JLRCT…©.MvT:¤CKPI�NPOgT?JS[�U JLRCT:KLMvV�R-JGR+I(U+} ~YM7}-T:[(y4JLRCT:T(ƒg•+I(JLMv[�U

KLTxy'T?KP~:JL[�JLRCT ©.MvT�¤CKPI�NPOgT?J{}-Tx¦+UCT(}�[�U,Ø�‡�‹6U�M7~Y[�•p[�KL€CRCM7~Y•²¤+T?JY¨GT?T?U�JY¨G[�©.MvTpI(‚vV�T?¤CKPI�~

M7~6I�RC[�•p[�•p[�KL€CRCM7~Y•´JLR+I(J:M7~6I(‚7~Y[p¤CM ÐYT(NxJLMv|gTg‡�XgMvU+NxT{RC[�•p[�•p[�KL€CRCM7~Y• ~S[(y�©.MvT	I(‚vV�T?¤CKPI�~:I(KLT

‚vMvUCT(I(K6• I(€C€CMvUCVg~x„.JLRCM7~6Mv•p€C‚vMvT(~GJLR+I(J…M7~Y[�•p[�KL€CRCM7~Y• ~G[�UC‚vF�[-N?Nx•CK:¤+T?JY¨GT?T?U�©.MvT�I(‚vV�T?¤CKPI�~:[(y

JLRCTp~LI(•pT	}-Mv•pT?U+~YMv[�U%‡	‰6[�•p[�•p[�KL€CRCM7N

Š

M7~Y[�•p[�KL€CRCM7N(Œ�©.MvT�V�KL[�•C€+~…R+I?|gT�©.MvT�I(‚vV�T?¤CKPI�~…JLR+I(J

I(KLTpRC[�•p[�•p[�KL€CRCM7N

Š

M7~Y[�•p[�KL€CRCM7N(ŒP³1Nx[�U-|gT?KP~YT?‚vFg„.RC[�•p[�•p[�KL€CRCM7N	©.MvT I(‚vV�T?¤CKPI�~…V�T?UCT?KPI(JLT ©.MvT

V�KL[�•C€+~GJLR+I(J�I(KLT:RC[�•p[�•p[�KL€CRCM7N�‡4ZGRCT?KLTxy'[�KLTg„-©.MvT…I(‚vV�T?¤CKPI�~SJLR+I(J�I(KLT:M7~Y[�•p[�KL€CRCM7N�¨�MvJLRpT(I�NPR



z {K|K}K~ •<€
D�ƒ‚z�†t…�z •<}K~7E�|K…KˆGF4|K~ {K•	F4|K~ „uz |�H;}<€)•	Hd„=F4„Y…K|K€)„Y•�E

¹�¹

[�JLRCT?KGI(KLT6T(~L~YT?U-JLM7I(‚v‚vF…T(ƒg•CMv|�I(‚vT?U-J1I(U+}	V�T?UCT?KPI(JLT6V�KL[�•C€+~1JLR+I(J�I(KLT�T(ƒg•CMv|�I(‚vT?U-J?„�•C€	JL[	I:KLT?€+I(W

KPI(•pT?JLT?KLMv¯(I(JLMv[�U%‡:‰6[�•p[�•p[�KL€CRCM7~Y•p~G¤+T?JY¨GT?T?U�©.MvT�I(‚vV�T?¤CKPI�~:I(KLT�V�T?UCT?KPI(‚v‚vF T(I�~YMvT?K6JL[�~YJL•+}-F

~YMvU+NxT�JLRCT?F�I(KLTp‚vMvUCT(I(K{• I(€+~:¨�RCMv‚vTpRC[�•p[�•p[�KL€CRCM7~Y• ~�¤+T?JY¨GT?T?U=©.MvT�V�KL[�•C€+~�I(KLTpJYF-€CM7N?I(‚v‚vF

UC[�UC‚vMvUCT(I(K?‡

�C¸/. ÅCÀ�ÆKÆKÇ<¿‡È�¼uÆÊÉ4Ë4Â4¾tÀ<½uÁ�Â4Ã

w•U�JLRCM7~:~YT(NxJLMv[�U%„+¨GT{€CKLT(~YT?U-J:JLRCT	}-Tx¦+UCMvJLMv[�U�[(y�~YJLT?T?KPI(¤CMv‚vMvJYFpJLR+I(J:¨�Mv‚v‚4¤+T	•+~YT(} MvU�JLRCT{KLT(~YJ

[(y…JLRCM7~{¨G[�KLO.‡=®�T�}-M7~LNx•+~L~	JLRCT U+I(JL•CKPI(‚6T?¥-JLT?U+~YMv[�U=[(y{~YJLT?T?KPI(¤CMv‚vMvJYF�[(y…I�~YMvUCV�‚vTpy'•CU+NxJLMv[�U

JL[�~YJLT?T?KPI(¤CMv‚vMvJYF�[(y…I(U=T?U-JLMvKLT	y'•CU+NxJLMv[�U=~Y€+I�NxTg„1¨�RCM7NPR�¨GT }-T(~LNxKLMv¤+T I�~{¤+T?MvUCV�T(ƒg•CMv|�I(KLM7I(U-J?‡

§4MvU+I(‚v‚vFg„(¨GT6~YRC[(¨�RC[(¨�T(ƒg•CMv|�I(KLM7I(U-J%y'•CU+NxJLMv[�Up~Y€+I�NxT(~1N?I(U�¤+T:Nx[�•�¤CMvUCT(}:JL[{Nx[�U+~YJLKL•+NxJ1‚7I(KLV�T?K

y'•CU+NxJLMv[�U�~Y€+I�NxT(~�JLR+I(J6I(KLT	I(‚7~Y[	T(ƒg•CMv|�I(KLM7I(U-J?‡

Ü)Í7ô)Í•Ì ÝlÓ;Þ‡Õ)Ù7ß�ÙYÞ�Õ

ZGRCTS[�KLMvV�MvU+I(‚-}-Tx¦+UCMvJLMv[�U…[(y+~YJLT?T?KPI(¤CMv‚vMvJYF�¨�I�~.€CKL[�€+[g~YT(}{¤-F:§CKLT?T?• I(U…I(U+}…‹:}-T?‚7~Y[�UCa §C‹:^-].c�y'[�K

JLRCT:~Y€+T(NxM7I(‚%N?I�~YT6[(y4KL[�JPI(JLMv[�U%‡�XgMv•p[�U+NxT?‚v‚vM%ŸPžG¡�£vÞ
a X-§C‹:‰:^

¸

c+T?¥-JLT?U+}-T(}{JLRCM7~G}-Tx¦+UCMvJLMv[�U�JL[{MvUCW

Nx‚v•+}-T�JLKPI(U+~Y‚7I(JLMv[�UpI(U+}�~LN?I(‚vMvUCVC„gI(U+}�Nx[�MvUCT(}{JLRCT�JLT?KL•Üß'ÐY[�MvU-JLW•~YRCMzy'JPI(¤CMv‚vMvJYFg‡Yà H4T?KL[�U+I�a H4T?KP^

¼

c

•+~YT(}�JLRCT	JLT?KL•·ßP}-Txy'[�KL• I(¤C‚vT�à	JL[ KLTxy'T?K6JL[�y'•CU+NxJLMv[�U+~:~YJLT?T?KPI(¤C‚vT{•CU+}-T?K…I(KL¤CMvJLKPI(KLF�Nx[�•p€+I�NxJ

JLKPI(U+~•y'[�KL• I(JLMv[�U+~x„GUC[�J�UCT(NxT(~L~LI(KLMv‚vF�R+I?|-MvUCV�JLRCT V�KL[�•C€�€CKL[�€+T?KLJLMvT(~x‡�®�T�KLT?JPI(MvU=JLRCT�JLT?KL•

~YJLT?T?KPI(¤CMv‚vMvJYF�MvU�[�•CK…}-Tx¦+UCMvJLMv[�U�¤C•CJ6V�T?UCT?KPI(‚vMv¯?T…MvJP~6}-Tx¦+UCMvJLMv[�U�JL[pT?U+Nx[�•p€+I�~L~6I(U-F JLKPI(U+~•y'[�KLW

• I(JLMv[�UpV�KL[�•C€%‡

� ävá1ì4è7ó(è'í+ì

õ,â�ã

ó(ä-ä-ã(æ��4è'ï'è7ó.!7ä,å�æ�çuŠ-ÝCØxž•×7ÙgÝ4_

Š

ªd,P«CŒ:•��Cb�K L

ü

×z•…ôxó(ä-ä-ã(æ��4ï'ä�Š-ÝCÖ-Ÿx �¡

·!èvÜC¡g L¡gÚ�ŸPžYŸx &ÐS×'Ÿ:ž• L¡gÝg•-ç?Ùg xÚ	¡�ž•×7ÙgÝ�fg LÙ^Š?Ü�‹°× ç{¡gÝCÛ	ž• L¡gÝg•-ç?Ùg xÚ	¡�ž•×7ÙgÝVm

Š7[

Œt8�‹°Ù=ç)_�ØP¡gÝ�¢xŸ

é

 x×vž'žYŸxÝ�¡(•	¡�£z×7Ý+ŸL¡g {ØPÙgÚ	¢?×7ÝC¡�ž•×7ÙgÝ�Ù=ç{¡)Ú�ggŸLÖ�ê�ÚGÝC×vžYŸ:•(ŸPž�Ù=ç6¤+I�~YM7~Sy'•CU+NxJLMv[�U+~

M:ë

µ

Š

ªd,P«CŒ�Pkå

m

Š7[

Œ�_

Š

ªd,P«CŒ�E

g

º

µ

{

W

(

µ

Š7[

Œ

ë

µ

Š

ªd,P«CŒ�E�ì

o4Š7[

Œ

X6Š

ªd,P«CŒ

ZGRCT |gT(NxJL[�K

[

€+I(KPI(•pT?JLT?KLMv¯?T(~:JLRCTpy•I(•pMv‚vF�[(y:JLKPI(U+~•y'[�KL• I(JLMv[�U+~{MvU=JLRCT V�KL[�•C€s‹{‡�ÑST(NxJL[�K

ì�M7~	I�|gT(NxJL[�K	[(y…JLRCTpy'•CU+NxJLMv[�U+~�(

µ

~Y•+NPR=JLR+I(Jeì E

Š

(

W

,ueueue6,.(

g

ŒP‡�©.MvOgT?¨�M7~YTg„1|gT(NxJL[�K

X

Nx[�U-JPI(MvU+~�JLRCT:y'•CU+NxJLMv[�U+~

ë

µ

~Y•+NPR JLR+I(J

X

E

ŠVë�W

,ueueue6,

ë

g

ŒP‡GZGRCT:y'•CU+NxJLMv[�U+~)(

µ

I(KLT{O-UC[(¨�U�I�~



z {K|K}K~ •<€
D�ƒ‚z�†t…�z •<}K~7E�|K…KˆGF4|K~ {K•	F4|K~ „uz |�H;}<€)•	Hd„=F4„Y…K|K€)„Y•�E

¹(»

JLRCTp•xžYŸPŸx x×7Ý�f�çuŠ-ÝCØxž•×7ÙgÝg•…[(y)_=I�~L~Y[-NxM7I(JLT(}�¨�MvJLR�JLRCT	¤+I�~YM7~

M:ë

µ

P�I(U+}�}-T?€+T?U+}�~Y[�‚vT?‚vF�[�U�JLRCT

JLKPI(U+~•y'[�KL•°€+I(KPI(•pT?JLT?KP~x‡4®�MvJLRC[�•CJ�‚v[g~L~�[(ySV�T?UCT?KPI(‚vMvJYFg„g¨GT{I�~L~Y•C•pT:JLR+I(J�b�M7~GJLRCT…•pMvUCMv•	•C•

U-•C•�¤+T?K%[(y%¤+I�~YM7~4y'•CU+NxJLMv[�U+~4KLT(ƒg•CMvKLT(}{I(U+}	JLRCT(~YTG¤+I�~YM7~4y'•CU+NxJLMv[�U+~1I(KLT6‚vMvUCT(I(KL‚vF:MvU+}-T?€+T?U+}-T?U-J?‡

QS‚vT(I(KL‚vFg„4JLRCT ~YT?J{[(y:¤+I�~YM7~:y'•CU+NxJLMv[�U+~{KLT(ƒg•CMvKLT(}�JL[�~YJLT?T?K	I�V�Mv|gT?U�y'•CU+NxJLMv[�U�M7~…UC[�J	•CUCM7ƒg•CTg³

I(U-F

Š

UC[�UCW•~YMvUCV�•C‚7I(KxŒ…‚vMvUCT(I(K…JLKPI(U+~•y'[�KL• I(JLMv[�U�[(y6JLRCTp~YT?J{[(y6¤+I�~YM7~…y'•CU+NxJLMv[�U+~{Nx[�•C‚7}�I(‚7~Y[�¤+T

•+~YT(}.‡�§C[�K�T?¥CI(•p€C‚vTg„-JLRCT:¦+KP~YJ:ªCW•}-T?KLMv|�I(JLMv|gT:[(yGI

¸

†“•:I(•+~L~YM7I(U:‹)Œ

I

M7~6~YJLT?T?KPI(¤C‚vT…•CU+}-T?K�JLRCT

[�UCT?W'€+I(KPI(•pT?JLT?K{V�KL[�•C€�[(y:KL[�JPI(JLMv[�U+~�¨�MvJLR=JLRCT ¤+I�~YM7~�~YT?J

M

‹)Œ

I

,6‹)Œ

L

P�~Y•+NPR=JLR+I(J�m

Š

-gŒ•‹)Œ

I

E

Nx[g~

Š

-gŒ•‹)Œ

I

J

~YMvU

Š

-gŒ•‹)Œ

L

‡�’�[�JPI(JLMv[�U�M7~{KLT?€CKLT(~YT?U-JLT(}�¤-F�JLRCT [�€+T?KPI(JL[�K�m

Š

-gŒ…¨�RCT?KLT4-�M7~{JLRCT

I(UCV�‚vT [(y:KL[�JPI(JLMv[�U%‡=ZGRCTpy'•CU+NxJLMv[�U+~	Nx[g~

Š

-gŒ.,P~YMvU

Š

-gŒ{I(KLT JLRCT�~YJLT?T?KLMvUCV y'•CU+NxJLMv[�U+~{¨�RCMv‚vTpJLRCT

y'•CU+NxJLMv[�U+~)‹)Œ

I

,6‹)Œ

L

I(KLT…JLRCT…¤+I�~YM7~Gy'•CU+NxJLMv[�U+~x‡

w'ySI{y'•CU+NxJLMv[�U4_�M7~�~YJLT?T?KPI(¤C‚vT…¨�MvJLR�I�~YT?J6[(yS¤+I�~YM7~Gy'•CU+NxJLMv[�U+~

X

„+JLRCT?U T(I�NPR [(ySJLRCT…¤+I�~YM7~

y'•CU+NxJLMv[�U+~

ë

µ

I(KLT6JLRCT?• ~YT?‚v|gT(~%~YJLT?T?KPI(¤C‚vT�¨�MvJLR	JLRCT:~LI(•pTG¤+I�~YM7~1y'•CU+NxJLMv[�U+~x‡1ZGRCM7~1M7~4JLKL•CT:~YMvU+NxT

T(I�NPR�¤+I�~YM7~Gy'•CU+NxJLMv[�U�N?I(U�¤+T	KLT?¨�KLMvJLJLT?U�I�~:I	‚vMvUCT(I(K6Nx[�•�¤CMvU+I(JLMv[�U [(ySJLKPI(U+~•y'[�KL•pT(} KLT?€C‚vM7N?I�~

[(yt_

Š

NPRC[g~YT?U JL[�¤+T…‚vMvUCT(I(KL‚vF�MvU+}-T?€+T?U+}-T?U-JxŒP•

X

EÛí î

î

îï

ìKo

Š7[

W

Œ

‡

‡

‡

ìKo

Š7[

N

Œ

ð ñ

ñ

ñ

ò

§

W

²ó

ó

ó

´

m

Š7[

W

ŒY_

‡

‡

‡

m

Š7[

N

ŒY_

µVô

ô

ô

¶

e

ZGR-•+~x„�JLKPI(U+~•y'[�KL•pMvUCV�I�¤+I�~YM7~	y'•CU+NxJLMv[�U�M7~	T(ƒg•CMv|�I(‚vT?U-J	JL[�‚vMvUCT(I(KL‚vF=Nx[�•�¤CMvUCMvUCV�JLRCT�~YT?J�[(y

JLKPI(U+~•y'[�KL•pT(}pKLT?€C‚vM7N?I�~S[(yt_4„C¨�RCM7NPR I(KLT{JLRCT?• ~YT?‚v|gT?~S~YJLT?T?KPI(¤C‚vTg‡

XgMvU+NxT…~YJLT?T?KPI(¤CMv‚vMvJYF{[(y4JLRCT:V�Mv|gT?U�y'•CU+NxJLMv[�U�_�Mv•p€C‚vMvT(~4~YJLT?T?KPI(¤CMv‚vMvJYF	[(y4MvJP~S¤+I�~YM7~Sy'•CU+NxJLMv[�U+~

ë

µ

I�~�¨GT?‚v‚•„CMvJ�M7~�•p[�KLT:U+I(JL•CKPI(‚4JL[pT?¥-€CKLT(~L~�~YJLT?T?KPI(¤CMv‚vMvJYF�MvU�JLT?KL• ~S[(yGI{y'•CU+NxJLMv[�U�~Y€+I�NxTg„+M•‡ Tg‡

MvU JLT?KL• ~S[(y1JLRCT{~Y€+I�NxT	~Y€+I(UCUCT(} ¤-F�JLRCT…¤+I�~YM7~Gy'•CU+NxJLMv[�U+~

M:ë

µ

Pg‡

� ävá1ì4è7ó(è'í+ì

û�â/õ�ö

÷4è7é+æCã(è'æCì+ó$÷%÷4ì4ç�ó(è'í+ì

ã

þ4æCçgäkä�å

æ:Ý�bièYÖg×7Ú�ŸxÝg•?×7ÙgÝC¡�£!çuŠ-ÝCØxž•×7ÙgÝ�•YÜC¡gØxŸ%ø E…•YÜC¡gÝ

M:ë�W

,ueueue6,

ë

g

P�×z•{ä

ö

÷4è7é+æCã(è'æCì+ó Š-ÝCÖ-Ÿx p¡ ·!è

ÜC¡g L¡gÚ�ŸPžYŸx 	ÐS×'Ÿ6ž• L¡gÝg•-ç?Ùg xÚ	¡�ž•×7ÙgÝ‡fg LÙ^Š?ÜC‹u× ç…ŸOù(Ÿx xÛ

ë

µ

×z•�•xžYŸPŸx L¡g¢x£vŸ

é

×vž-�  PŸL•YÜ+ŸLØxž4ž•Ù{ž-�+Ÿ:¢P¡(•?×z•

M:ë�W

,ueueueu,

ë

g

P:ê�×'Þ7Ÿ?ÞYêGž-�+Ÿx PŸ…×z•	¡gÝeb'c�b�Ú	¡�ž• x×Og�çuŠ-ÝCØxž•×7ÙgÝ�Z

Š7[

Œ/ê�ØP¡�£v£vŸLÖpž-�+Ÿ:è'ì+ó(ä-ã(þSí+ï'æ-ó(è'í+ì

ò=æ-ó(ã(è-ú7ê%•uŠ-Ø���ž-�C¡�ž=å

m

Š7[

Œ

X6Š

ªd,P«CŒ�EjZ

Š7[

Œ

X6Š

ªd,P«CŒ ç?Ùg …¡�£v£;m

Š7[

Œ<8�‹

û��C×z•	Ÿ/üuŠ-¡�ž•×7ÙgÝ�×z•	ØP¡�£v£vŸLÖpž-�+Ÿ6è'ì+ó(ä-ã(þSí+ï'æ-ó(è'í+ì=ä

ö

÷4æ-ó(è'í+ì�Þ



z {K|K}K~ •<€
D�ƒ‚z�†t…�z •<}K~7E�|K…KˆGF4|K~ {K•	F4|K~ „uz |�H;}<€)•	Hd„=F4„Y…K|K€)„Y•�E

¹�¼

§C[�‚v‚v[(¨�MvUCVpJLRCT�€CKLT?|-Mv[�•+~6T?¥CI(•p€C‚vT…[(y�JLRCT	¦+KP~YJ…ªCW•}-T?KLMv|�I(JLMv|gT{[(y6I

¸

†´•:I(•+~L~YM7I(U%„1JLRCT	JY¨G[�W

}-Mv•pT?U+~YMv[�U+I(‚+y'•CU+NxJLMv[�U�~Y€+I�NxT	~Y€+I(UCUCT(} ¤-F

X

EÄý.‹)Œ

I

,6‹)Œ

LOþ

o

M7~GT(ƒg•CMv|�I(KLM7I(U-J�¨�MvJLR�JLRCT…MvU-JLT?KLW

€+[�‚7I(JLMv[�U�• I(JLKLMv¥CZ

Š

-gŒ<Eÿ² ´

Nx[g~

Š

-gŒ ~YMvU

Š

-gŒ

F�~YMvU

Š

-gŒ�Nx[g~

Š

-gŒ�µ ¶

‡

ZGRCTSJLT?KL•3ßLT(ƒg•CMv|�I(KLM7I(U+NxT�àG¨�I�~.[�KLMvV�MvU+I(‚v‚vF6€CKL[�€+[g~YT(}…¤-F6®�Mv‚7~Y[�U{I(U+}{Ò:U-•CJP~L~Y[�UCa ®#Ò…_�_�c•‡

§CKL[�•´JLRCT	}-Tx¦+UCMvJLMv[�U%„CMvJGy'[�‚v‚v[(¨6~�JLR+I(J:I(U�T(ƒg•CMv|�I(KLM7I(U-JGy'•CU+NxJLMv[�U�~Y€+I�NxT{M7~�I{y'•CU+NxJLMv[�U�~Y€+I�NxT

JLR+I(JpM7~�MvU-|�I(KLM7I(U-J	•CU+}-T?KpJLRCT�I�~L~Y[-NxM7I(JLT(}�JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€%‡˜\�[�KLT�V�T?UCT?KPI(‚v‚vFg„�I(U-F

y'•CU+NxJLMv[�U;_48�ø�„+~Y•+NPR JLR+I(JK_;E��Gû

µ

ë

µ

E#ç�o

X

M7~�~YJLT?T?KPI(¤C‚vT…¤-Fp~YJLT?T?KLMvUCV	JLRCT…¤+I�~YM7~�[(y	ø�•

m

Š7[

ŒY_;E±m

Š7[

Œ��

o
X

E��

o

Z

Š7[

Œ

X

e

‹:~{I KLT(~Y•C‚vJ?„SI(U-F�y'•CU+NxJLMv[�U:_�M7~{~YJLT?T?KPI(¤C‚vT�•CU+}-T?K	I�·gW'€+I(KPI(•pT?JLT?K…JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€

Mzy6I(U+}�[�UC‚vF�MzyGMvJ…¤+T?‚v[�UCVg~…JL[�~Y[�•pT{y'•CU+NxJLMv[�U�~Y€+I�NxTpJLR+I(J…M7~:T(ƒg•CMv|�I(KLM7I(U-J…•CU+}-T?K…JLRCTp~LI(•pT

JLKPI(U+~•y'[�KL• I(JLMv[�U V�KL[�•C€%‡

§C[�K…T?¥CI(•p€C‚vTg„.Nx[�U+~YM7}-T?K:JLRCT	y'•CU+NxJLMv[�U�~Y€+I�NxT$ø

•

E“~Y€+I(U

M

Nx[g~�-�,P~YMvU)-`P	•CU+}-T?K…JLRCT�[�UCT?W

€+I(KPI(•pT?JLT?KSV�KL[�•C€�[(y1KL[�JPI(JLMv[�U+~x•�m�D

Š7T

ŒY_

Š

-gŒ<Ej_

Š

-)F

T

ŒP‡Sw•JGM7~ST(I�~YFpJL[	|gT?KLMzy'F	JLRCT6y'[�‚v‚v[(¨�MvUCV

JY¨G[	M7}-T?U-JLMvJLMvT(~x•

Nx[g~

Š

-KF

T

Œ»E Nx[g~

T

Nx[g~�-

J

~YMvU

T

~YMvUK-�,

~YMvU

Š

-KF

T

Œ»E F�~YMvU

T

Nx[g~�-

J

Nx[g~

T

~YMvUK-�e

ZGR-•+~x„+KL[�JPI(JLT(}�|gT?KP~YMv[�U+~G[(yGI(U-F ¤+I�~YM7~�y'•CU+NxJLMv[�U�MvUhø

•

N?I(U�I(‚v¨�I?FC~�¤+T{T?¥-€CKLT(~L~YT(} I�~6‚vMvUCT(I(K

Nx[�•�¤CMvU+I(JLMv[�U+~.[(y.JLRCTG¤+I�~YM7~%y'•CU+NxJLMv[�U+~x‡1‰6T?U+NxTg„(I(U-F‡_48�ø

•

M7~4~YJLT?T?KPI(¤C‚vTG•CU+}-T?K4JLRCTGKL[�JPI(JLMv[�U

V�KL[�•C€%‡

ZGRCTpMvU-JLT?KL€+[�‚7I(JLMv[�U�• I(JLKLMv¥�M7~{I(U�bÒc,b=• I(JLKLMv¥�¨�RC[g~YT T?U-JLKLMvT(~…I(KLTpy'•CU+NxJLMv[�U+~…[(y6JLRCT

V�KL[�•C€	€+I(KPI(•pT?JLT?KP~

[

‡4w•U…y•I�NxJ?„(JLRCT�~YT?J4[(y.I(‚v‚-• I(JLKLM7NxT(~

M

Z

Š7[

Œ�PSM7~4I6~Y•C¤CV�KL[�•C€�[(yd‹KB

Š

b ,.� ŒP‡

ZGRCM7~:M7~6¤+T(N?I(•+~YT�Z

Š7[

q•r(ŒKE‚Z

Š7[

q?ŒYZ

Š7[

r�Œ�¨�RCT?KLT�Z

Š7[

q•r�Œ.,.Z

Š7[

q(Œ.,.Z

Š7[

r(Œ6I(KLT�JLRCT	MvU-JLT?KL€+[�W

‚7I(JLMv[�U�• I(JLKLM7NxT(~…Nx[�KLKLT(~Y€+[�U+}-MvUCV�JL[�JLRCTpJLKPI(U+~•y'[�KL• I(JLMv[�U�m

Š7T6W

b

Œ.,Ym

Š7T6W

Œ.,Ym

Š7T

b

Œ:KLT(~Y€+T(NxJLMv|gT?‚vFg„

I(U+}�m

Š7T6W

b

Œ<E1m

Š7T6W

Œ�m

Š7T

b

ŒP‡SZGR-•+~x„CJLRCT…~Y•C¤CV�KL[�•C€�[(y1• I(JLKLM7NxT(~

M

Z

Š7[

Œ�P…M7~GI{RC[�•p[�•p[�KL€CRCM7~Y•

[(y…JLRCT V�KL[�•C€�[(y…JLKPI(U+~•y'[�KL• I(JLMv[�U+~�}-T?UC[�JLT(}�¤-F

M

m

Š7[

Œ�Pg‡=ZGRCM7~	M7~{T?¥-€C‚v[�MvJLT(}�MvU=JLRCT�UCT?¥-J

NPR+I(€CJLT?K{¨�RCT?KLT�JLRCTpMvU-¦+UCMvJLT(~YMv• I(‚1V�T?UCT?KPI(JL[�K{[(y:JLRCT�JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€=M7~…KLT?‚7I(JLT(}�JL[

JLRCT…MvU-¦+UCMvJLT(~YMv• I(‚+V�T?UCT?KPI(JL[�K�[(ySJLRCT…MvU-JLT?KL€+[�‚7I(JLMv[�U • I(JLKLMv¥	V�KL[�•C€%‡



z {K|K}K~ •<€
D�ƒ‚z�†t…�z •<}K~7E�|K…KˆGF4|K~ {K•	F4|K~ „uz |�H;}<€)•	Hd„=F4„Y…K|K€)„Y•�E

¹��

Ü)Í7ô)Í7Ü ý:Þ�Õ)Ø�ß�ö�ÿ)ù
ß�ÙYÞ�Õ»Þ��Cà��)ÿ)Ù7õ�Ð<ö�Ù•ÐtÕ<ß
ËKÿKÕ)ù
ß�ÙYÞ�Õ·s�þKÐ<ùdÓ Ø

ÎSƒg•CMv|�I(KLM7I(U-J6y'•CU+NxJLMv[�U�~Y€+I�NxT(~:•CU+}-T?K:JLRCTp~LI(•pT{JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€�N?I(U�¤+T�Nx[�•�¤CMvUCT(}

JL[ Nx[�U+~YJLKL•+NxJ:‚7I(KLV�T?K6y'•CU+NxJLMv[�U+~:~Y€+I�NxT(~:JLR+I(J…I(KLT�I(‚7~Y[pT(ƒg•CMv|�I(KLM7I(U-J:•CU+}-T?K6JLRCT�~LI(•pT{JLKPI(U+~YW

y'[�KL• I(JLMv[�U�V�KL[�•C€%‡´¬6UCT�I(€C€CKL[gI�NPR�Nx[�•p€C•CJLT(~	JLRCT�UCT?¨°T(ƒg•CMv|�I(KLM7I(U-J�y'•CU+NxJLMv[�U#~Y€+I�NxT�I�~

JLRCT�Ög×7 PŸLØxž…•uŠ-Ú¶[(y{JY¨G[�T(ƒg•CMv|�I(KLM7I(U-J	y'•CU+NxJLMv[�U#~Y€+I�NxT(~x‡˜w'y

XtW

I(U+}

X

b

Nx[�U-JPI(MvU�JLRCT�¤+I(W

~YM7~�y'•CU+NxJLMv[�U+~p[(y�JY¨G[�}-M7~YJLMvU+NxJpT(ƒg•CMv|�I(KLM7I(U-Jpy'•CU+NxJLMv[�U�~Y€+I�NxT(~x„:JLRCT?U#JLRCT�y'•CU+NxJLMv[�U�~Y€+I�NxT

~Y€+I(UCUCT(}�¤-F�I(‚v‚…JLRCT=¤+I�~YM7~py'•CU+NxJLMv[�U+~�JL[�V�T?JLRCT?K�M7~�I(‚7~Y[�T(ƒg•CMv|�I(KLM7I(U-J?‡�§C[�K�T?¥CI(•p€C‚vTg„6Mzy

XtW

E

Š

~YMvU

Š

ª.Œ.,PNx[g~

Š

ª.ŒLŒ

o

I(U+}

X

b

E

Š

~YMvU

Š•¸

ª.Œ.,PNx[g~

Š•¸

ª.ŒLŒ

o

„:JLRCT?U�JLRCT�~Y€+I�NxT�~Y€+I(UCUCT(}�¤-F

XtW	�jX

b

E

Š

~YMvU

Š

ª.Œ.,PNx[g~

Š

ª.Œ.,P~YMvU

Š•¸

ª.Œ.,PNx[g~

Š•¸

ª.ŒLŒ�M7~6I(‚7~Y[pT(ƒg•CMv|�I(KLM7I(U-J?‡:XgMvU+NxT{JLRCT{|gT(NxJL[�K:~Y•C•

[(y:JY¨G[�T(ƒg•CMv|�I(KLM7I(U-J…y'•CU+NxJLMv[�U=~Y€+I�NxT(~{M7~{T(ƒg•CMv|�I(KLM7I(U-J?„4JLRCM7~…Mv•p€C‚vMvT(~6JLR+I(J	JLRCT�~Y•C•ø[(y:JY¨G[

~YJLT?T?KPI(¤C‚vT6y'•CU+NxJLMv[�U+~�M7~�I(‚7~Y[p~YJLT?T?KPI(¤C‚vTg‡

‹°~YT(Nx[�U+}=I(€C€CKL[gI�NPR�Nx[�•p€C•CJLT(~{JLRCT UCT?¨uT(ƒg•CMv|�I(KLM7I(U-J…y'•CU+NxJLMv[�U�~Y€+I�NxT�I�~	JLRCT�žYŸxÝg•?Ùg 

Ü. LÙ(Ö^Š-Øxž�[(y�JY¨G[ T(ƒg•CMv|�I(KLM7I(U-J�y'•CU+NxJLMv[�U�~Y€+I�NxT(~x‡�ZGRCT	JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€�M7~…I(€C€C‚vMvT(}�JL[

JLRCT�JLT?U+~Y[�K…€CKL[-}-•+NxJ{~Y€+I�NxT�¤-F�I(€C€C‚vF-MvUCVpJLRCT�JLKPI(U+~•y'[�KL• I(JLMv[�U�JL[ T(I�NPR�Nx[�•p€+[�UCT?U-J:[(y�JLRCT

JLT?U+~Y[�K4~YMv•�•C‚vJPI(UCT?[�•+~Y‚vFg‡%ZGRCTS¤+I�~YM7~+y'•CU+NxJLMv[�U+~.[(yCJLRCTSJLT?U+~Y[�K4€CKL[-}-•+NxJ4~Y€+I�NxTGI(KLTST(ƒg•CMv|�I(KLM7I(U-J?‡

ZGRCT�•�•C‚vJLMvW'‚vMvUCT(I(K{JLT?U+~Y[�K €CKL[-}-•+NxJ ~Y€+I�NxT�N?I(U�¤+T�Nx[�U-|gT?KLJLT(}=MvU-JL[=I�‚vMvUCT(I(Kp~Y€+I�NxT�•+~YMvUCV

JLRCT�~YT?J�[(y…¤+I�~YM7~{y'•CU+NxJLMv[�U+~{y'[�KL•pT(}�¤-F�JPI(O-MvUCV�JLRCT�Ò:KL[�UCT(NPOgT?K	€CKL[-}-•+NxJ�[(y…JLRCT�[�KLMvV�MvU+I(‚

¤+I�~YM7~{y'•CU+NxJLMv[�U+~{y'KL[�•ÓJLRCT�JY¨G[�T(ƒg•CMv|�I(KLM7I(U-J{y'•CU+NxJLMv[�U�~Y€+I�NxT(~�~Y€+I�NxT(~

Š

M•‡ Tg‡�JLRCT €+I(MvKL¨�M7~YT

€CKL[-}-•+NxJP~�[(y…y'•CU+NxJLMv[�U+~{y'KL[�•

XtW

I(U+}

X

b

ŒP‡#ZGRCM7~	‚vMvUCT(I(KLMv¯?T(}�~Y€+I�NxT�M7~�I(‚7~Y[�T(ƒg•CMv|�I(KLM7I(U-J?‡

Ž

~YMvUCV�JLRCT ~LI(•pT�T?¥CI(•p€C‚vT�I�~	I(¤+[(|gTg„1JLRCTp‚vMvUCT(I(KLMv¯?T(}�JLT?U+~Y[�K{€CKL[-}-•+NxJ�~Y€+I�NxT�~Y€+I(UCUCT(}�¤-F

XtW�
�X

b

E

Š

~YMvU

Š

ª.Œ-~YMvU

Š•¸

ª.Œ.,P~YMvU

Š

ª.Œ-Nx[g~

Š•¸

ª.Œ.,PNx[g~

Š

ª.Œ-~YMvU

Š•¸

ª.Œ.,PNx[g~

Š

ª.Œ-Nx[g~

Š•¸

ª.ŒLŒ4M7~1T(ƒg•CMv|�I(KLM7I(U-J?‡

XgMvU+NxTGJLRCTGJLT?U+~Y[�K1€CKL[-}-•+NxJ1[(y.JY¨G[:T(ƒg•CMv|�I(KLM7I(U-J.y'•CU+NxJLMv[�U�~Y€+I�NxT(~4M7~%T(ƒg•CMv|�I(KLM7I(U-J?„(JLRCM7~4Mv•p€C‚vMvT(~

JLR+I(J6JLRCT…€CKL[-}-•+NxJ6[(y1JY¨G[�~YJLT?T?KPI(¤C‚vT:y'•CU+NxJLMv[�U+~GM7~�I(‚7~Y[p~YJLT?T?KPI(¤C‚vTg‡

Ž

~YMvUCV	JLRCT(~YT…JY¨G[	I(€C€CKL[gI�NPRCT(~x„.I(U-F�€+[�‚vF-UC[�•pM7I(‚.[(y1T(ƒg•CMv|�I(KLM7I(U-JSy'•CU+NxJLMv[�U�~Y€+I�NxT(~

Š

[�K6[(y

I�~YMvUCV�‚vT…T(ƒg•CMv|�I(KLM7I(U-JGy'•CU+NxJLMv[�U�~Y€+I�NxT�ŒSM7~�T(ƒg•CMv|�I(KLM7I(U-JG¨�RCT?KLT	I�}C}-MvJLMv[�U�I(U+} •�•C‚vJLMv€C‚vM7N?I(JLMv[�U

M7~S|gT(NxJL[�K�~Y•C•´I(U+} JLT?U+~Y[�KG€CKL[-}-•+NxJ6KLT(~Y€+T(NxJLMv|gT?‚vFg‡4XgMv•pMv‚7I(KL‚vFg„�I(U-Fp€+[�‚vF-UC[�•pM7I(‚+[(yS~YJLT?T?KPI(¤C‚vT

y'•CU+NxJLMv[�U+~GM7~�I(‚7~Y[p~YJLT?T?KPI(¤C‚vTg‡



ß vÁ™'wÁÊá–˜• �

ß ™›ÀÁÂàÀS#Sšœ™›Ä�
 –ÇšœÂàÉ w ÂàË�#%Ê1# ÂàÀ

†6T(~YMvV�UCMvUCV�¤+I�~YM7~6y'•CU+NxJLMv[�U+~…JLR+I(J{N?I(U=~YJLT?T?K{I(U�I(KL¤CMvJLKPI(KLF�y'•CU+NxJLMv[�U�•CU+}-T?K{I V�Mv|gT?U�JLKPI(U+~YW

y'[�KL• I(JLMv[�U V�KL[�•C€�M7~�JLRCT…• I(MvU €CKL[�¤C‚vT?•°Nx[�U+NxT?KLUCMvUCV�~YJLT?T?KPI(¤C‚vT:y'•CU+NxJLMv[�U+~x‡�¬6U+NxT…JLRCT…¤+I�~YM7~

y'•CU+NxJLMv[�U+~�I(KLT{NPRC[g~YT?U%„-MvJP~�~YJLT?T?KLMvUCV{y'•CU+NxJLMv[�U+~�N?I(U ¤+T{Nx[�•p€C•CJLT(}�U-•C•pT?KLM7N?I(‚v‚zF{[�K�T?|gT?U I(UCW

I(‚vF-JLM7N?I(‚v‚vF�I�~…¨�Mv‚v‚1¤+T�T?|-M7}-T?U-J:‚7I(JLT?K:MvU�JLRCM7~…NPR+I(€CJLT?K?‡�§CKL[�•²JLRCT�‚7I�~YJ{NPR+I(€CJLT?K?„%M7~:M7~…Nx‚vT(I(K

JLR+I(J6JLRCT…€CKL[�¤C‚vT?•´[(yG}-T(~YMvV�UCMvUCVp~Y•CMvJPI(¤C‚vT…¤+I�~YM7~Gy'•CU+NxJLMv[�U+~�M7~�T(ƒg•CMv|�I(‚vT?U-JGJL[�M7}-T?U-JLMzy'F-MvUCV	I(U

I(€C€CKL[�€CKLM7I(JLT:T(ƒg•CMv|�I(KLM7I(U-J1y'•CU+NxJLMv[�Up~Y€+I�NxTg„-U+I(•pT?‚vFg„�JLRCT6‚v[(¨GT(~YJLW•}-Mv•pT?U+~YMv[�U+I(‚C[�UCT6JLR+I(J6Nx[�UCW

JPI(MvU+~:JLRCT�[�KL¤CMvJ

Š

M•‡ Tg‡�I(‚v‚1JLKPI(U+~•y'[�KL•pT(}�KLT?€C‚vM7N?I�~PŒ�[(y6JLRCTp~YJLT?T?KLT(} y'•CU+NxJLMv[�U%‡p§C[�K{T?¥CI(•p€C‚vTg„

¨�RCT?U	~YJLT?T?KLMvUCV6JLRCTS¦+KP~YJ1}-T?KLMv|�I(JLMv|gTS[(y.I…•:I(•+~L~YM7I(U	•CU+}-T?K4KL[�JPI(JLMv[�U%„�JLRCTG‚v[(¨GT(~YJLW•}-Mv•pT?U+~YMv[�U+I(‚

T(ƒg•CMv|�I(KLM7I(U-J�y'•CU+NxJLMv[�U�~Y€+I�NxT	M7~�JLRCT{JY¨G[�W•}-Mv•pT?U+~YMv[�U+I(‚4~Y€+I�NxT�~Y€+I(UCUCT(}�¤-F JLRCT…¦+KP~YJ…}-T?KLMv|�I(W

JLMv|gT(~S[(ySJLRCT	•:I(•+~L~YM7I(U�MvU JY¨G[�‚vMvUCT(I(KL‚vF�MvU+}-T?€+T?U+}-T?U-J�}-MvKLT(NxJLMv[�U+~x‡S­6[�JLT…JLR+I(J6JLRCM7~�•pMvUCMv•pI(‚

T(ƒg•CMv|�I(KLM7I(U-J:y'•CU+NxJLMv[�U�~Y€+I�NxT�• I?F�UC[�J{¤+T�¦+UCMvJLTp}-Mv•pT?U+~YMv[�U+I(‚%y'[�K	I(U=I(KL¤CMvJLKPI(KLF�y'•CU+NxJLMv[�U%³

JLRCT6}-Tx¦+UCMvJLMv[�U	[(y4I…~YJLT?T?KPI(¤C‚vTGy'•CU+NxJLMv[�Up}-Tx¦+UCT(~4€CKLT(NxM7~YT?‚vF…JLRC[g~YT�y'•CU+NxJLMv[�U+~1JLR+I(JSR+I?|gTS¦+UCMvJLT?W

}-Mv•pT?U+~YMv[�U+I(‚.T(ƒg•CMv|�I(KLM7I(U-JSy'•CU+NxJLMv[�U�~Y€+I�NxT(~6I�~G¤+T?MvUCVp~YJLT?T?KPI(¤C‚vTg‡

w•U�JLRCM7~6NPR+I(€CJLT?K?„.I�V�T?UCT?KPI(‚4• I(JLRCT?• I(JLM7N?I(‚+KLT(NxMv€+T:y'[�K…Nx[�U+~YJLKL•+NxJLMvUCVpT(ƒg•CMv|�I(KLM7I(U-JGy'•CU+NxW

JLMv[�U�~Y€+I�NxT(~:•CU+}-T?K{I(U-F�©.MvT�JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€�M7~:€CKLT(~YT?U-JLT(}.‡�ZGRCT�•pT?JLRC[-}�MvU-|g[�‚v|gT(~

~Y[�‚v|-MvUCV	I{~YFC~YJLT?•“[(y4‚vMvUCT(I(K?„�¦+KP~YJG[�KP}-T?KS€+I(KLJLM7I(‚%}-Mz±.T?KLT?U-JLM7I(‚CT(ƒg•+I(JLMv[�U+~x„-JLRCT6€+I(KLJLM7I(‚%}-T?KLMv|�I(W

JLMv|gT(~4¤+T?MvUCV{JPI(OgT?U�[(|gT?KSJLRCT:~Y€+I(JLM7I(‚.|�I(KLM7I(¤C‚vT(~x‡1w•U�JLRCT…N?I�~YT6[(y4[�UCT?W'€+I(KPI(•pT?JLT?KSJLKPI(U+~•y'[�KL• I(W

JLMv[�U V�KL[�•C€+~�[�K�•�•C‚vJLMvW'€+I(KPI(•pTxJLT?KS‹6¤+T?‚vM7I(UpJLKPI(U+~•y'[�KL• I(JLMv[�UpV�KL[�•C€+~x„+¨GT…}-T(~LNxKLMv¤+T…I	N?I(UC[�UCW

M7N?I(‚4}-T(Nx[�•p€+[g~YMvJLMv[�Up[(yGI(‚v‚%T(ƒg•CMv|�I(KLM7I(U-JGy'•CU+NxJLMv[�U�~Y€+I�NxT(~x‡GZGRCM7~6}-T(Nx[�•p€+[g~YMvJLMv[�U €CKL[(|-M7}-T(~�I

¹

ù



z {K|K}K~ •<€��^ƒ‚z |K…�†t…K„uz |�H4ˆK•Kz�†�F4}K†&E�„u~ „u†t…

¹

_

Closure under
Group Transformation

g(t ) F  = A(t ) F

Closure under
Group Generators

L  F  = B  Fii

§4MvV�•CKLT

¼

•SQS‚v[g~Y•CKLTG[(y.JLRCTGT(ƒg•CMv|�I(KLM7I(U-J%y'•CU+NxJLMv[�U	~Y€+I�NxT�¨�MvJLR{KLT(~Y€+T(NxJ4JL[:JLRCTGV�KL[�•C€�JLKPI(U+~•y'[�KLW

• I(JLMv[�U�M7~GT(ƒg•CMv|�I(‚vT?U-J1JL[�Nx‚v[g~Y•CKLT:[(y1JLRCT6y'•CU+NxJLMv[�U ~Y€+I�NxT:¨�MvJLR KLT(~Y€+T(NxJGJL[{JLRCT…MvU-¦+UCMvJLT(~YMv• I(‚

V�T?UCT?KPI(JL[�KP~�[(ySJLRCT…V�KL[�•C€%‡

N?I(UC[�UCM7N?I(‚+y'•CU+NxJLMv[�U+I(‚.y'[�KL•“y'[�K6I(‚v‚%T(ƒg•CMv|�I(KLM7I(U-J1y'•CU+NxJLMv[�U�~Y€+I�NxT(~G•CU+}-T?KGJLRCT(~YT…JLKPI(U+~•y'[�KL• I(W

JLMv[�U V�KL[�•C€+~x‡G§C[�K6JLRCT:V�T?UCT?KPI(‚4N?I�~YT…[(ySUC[�UCW•‹6¤+T?‚vM7I(U JLKPI(U+~•y'[�KL• I(JLMv[�U V�KL[�•C€+~x„+I�N?I(JPI(‚v[�V�[(y

T(ƒg•CMv|�I(KLM7I(U-J.y'•CU+NxJLMv[�U	~Y€+I�NxT(~%y'[�K1~YT?|gT?KPI(‚CNx[�•p•p[�U…~Y•C¤CV�KL[�•C€+~4[(y.JLRCT�I?ºpUCTGJLKPI(U+~•y'[�KL• I(JLMv[�U

V�KL[�•C€�M7~G€CKL[(|-M7}-T(}.‡

ZGRCT:• I(JLT?KLM7I(‚+€CKLT(~YT?U-JLT(}	MvUpJLRCM7~GNPR+I(€CJLT?K�N?I(Up¤+T6y'[�•CU+}pMvU�a ‰…¬:Z�^�_�c•³CI(UpT(I(KL‚vF�|gT?KP~YMv[�U

[(ySMvJGM7~�}-T(~LNxKLMv¤+T(}pMvU:a ‰…¬:Z�^

�

c•‡

.�¸u· 0'Á�Â4ÃdÀ�ÇtË4¾tÀ<½uÁ�Â Á�Ä
����Ë4½r�‡¿‡Çt½u¿�Â�ÀÑÉ4Ë4Â4¾tÀ<½uÁ�Â Å�º4¿�¾�ÆVÃ

ÎSƒg•CMv|�I(KLM7I(U-J4y'•CU+NxJLMv[�Up~Y€+I�NxT(~SI(KLT:}-Tx¦+UCT(}	I�~1y'•CU+NxJLMv[�U�~Y€+I�NxT(~1JLR+I(JGI(KLT:Nx‚v[g~YT(}{•CU+}-T?KG~Y[�•pT

JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€%‡˜XgMvU+NxT�I�Nx[g[�KP}-MvU+I(JLT�JLKPI(U+~•y'[�KL• I(JLMv[�U�[(y{I(U#I(KL¤CMvJLKPI(KLF�y'•CU+NxJLMv[�U

M7~pI�UC[�UC‚vMvUCT(I(Kp[�€+T?KPI(JLMv[�U%„6JLRCT�Nx‚v[g~Y•CKLT�Nx[�U+}-MvJLMv[�U�M7~	UC[�UC‚vMvUCT(I(K?‡˜§C[�KLJL•CU+I(JLT?‚vFg„�¤+T(N?I(•+~YT

¨GT{I(KLT{}-T(I(‚vMvUCV{¨�MvJLR�©.MvT…JLKPI(U+~•y'[�KL• I(JLMv[�U V�KL[�•C€+~x„CJLRCT{Nx‚v[g~Y•CKLT…[(ySI…y'•CU+NxJLMv[�U�~Y€+I�NxT…•CU+}-T?K

T?‚vT?•pT?U-JP~+[(y.JLRCTGJLKPI(U+~•y'[�KL• I(JLMv[�U	V�KL[�•C€‡m

Š7[

Œ4N?I(U	¤+TGKLTxy'[�KL•�•C‚7I(JLT(}.„?•p[�KLT�~YMv•p€C‚vFg„xMvU	JLT?KL• ~

[(y4JLRCT�V�KL[�•C€ V�T?UCT?KPI(JL[�KP~

M

B

W

,ueueueu,.B

N

Pg‡GXg€+T(NxMz¦.N?I(‚v‚vFg„�Nx‚v[g~Y•CKLT6[(y1I6y'•CU+NxJLMv[�Up~Y€+I�NxT6•CU+}-T?K�I

JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€�M7~�T(ƒg•CMv|�I(‚vT?U-J�JL[pNx‚v[g~Y•CKLT{[(yGJLRCT…y'•CU+NxJLMv[�U�~Y€+I�NxT	•CU+}-T?K6JLRCT	I�NxJLMv[�U

[(y4JLRCT6MvU-¦+UCMvJLT(~YMv• I(‚CV�T?UCT?KPI(JL[�KP~S[(y4JLRCT:V�KL[�•C€%‡SZGRCM7~SKLT?‚7I(JLMv[�U+~YRCMv€�M7~G}-T?€CM7NxJLT(}{MvU §4MvV�•CKLT

¼

‡

ZGRCM7~pI(€C€CKL[gI�NPR#M7~pI(U#T?¥-JLT?U+~YMv[�U�[(y{JLRCT�~YT?•pMvU+I(‚�¨G[�KLO�[(y�X+‡�‹6• I(KLM‡a ‹6• I

�

_g„�‹6• Igù(_uc

¨�RC[�[�KLMvV�MvU+I(‚v‚vF�€CKL[�€+[g~YT(}=MvJ	MvU=JLRCT�Nx[�U-JLT?¥-J	[(y…MvU-|�I(KLM7I(U-J…y'T(I(JL•CKLT�}-T?JLT(NxJLMv[�U=MvU=€+I(JLJLT?KLU

KLT(Nx[�V�UCMvJLMv[�U%‡



z {K|K}K~ •<€��^ƒ‚z |K…�†t…K„uz |�H4ˆK•Kz�†�F4}K†&E�„u~ „u†t…

¹

^

�‡�4ä-í+ã(ä-ò

õ,âYö

ì+ó(ä-ã(þSí+ï'æ-ó(è'í+ì

õ�ö

÷4æ-ó(è'í+ì7äÒå

û��+Ÿ&çuŠ-ÝCØxž•×7ÙgÝ�•YÜC¡gØxŸ�ø E´•YÜC¡gÝ

M:ë�W

,

çuçuç

,

ë

g

P�×z• Ÿ/üuŠ-×-ù?¡g x×7¡gÝ-žVŠ-ÝCÖ-Ÿx �ž-�+Ÿ�ž• L¡gÝg•-ç?Ùg xÚ	¡�ž•×7ÙgÝ

fg LÙ^Š?Ü;‹�× ç	¡gÝCÖ ÙgÝ-£zÛ × ç%ø¶×z•	Øx£zÙ(•(ŸLÖ;Š-ÝCÖ-Ÿx …ž-�+Ÿ	¡gØxž•×7ÙgÝ�Ù=ç�ŸL¡gØ��Cf-ŸxÝ+Ÿx L¡�ž•Ùg )B

µ

Ù=çK‹�Þhû��C¡�ž

×z•�ê
m

Š7[

Œ

X

EsZ

Š7[

Œ

X

× ç{¡gÝCÖpÙgÝ-£zÛp× ç:ž-�+Ÿx PŸ…×z•{¡	•(ŸPžGÙ=ç%b�ceb�Ú	¡�ž• x×7ØxŸL•

M

\�q�,ueueue6,6\��kP�•uŠ-Ø��

ž-�C¡�ž=å

B

µ

X

El\C]

X

ç?Ùg :¡�£v£ÿ)�E˜]�,ueueue6,x·

�xÝ�ÜC¡g Pž•×7ØuŠg£z¡g /ê1ž-�+Ÿ{×7Ý-žYŸx •ÜCÙ�£z¡�ž•×7ÙgÝ�Ú	¡�ž• x×OgpØP¡gÝ�¢xŸ

é

 x×vž'žYŸxÝ�¡(•7ç?Ù�£v£zÙ

é

•�å

Z

Š7[

Œ�E
•

zVÃ

\��

çuçuç

•

zVÀ

\�q

e

û��+Ÿ{Ú	¡�ž• x×7ØxŸL•K\C]:¡g PŸ:ž-�+Ÿ…×7Ý.ÚGÝC×vžYŸL•?×7Ú	¡�£df-ŸxÝ+Ÿx L¡�ž•Ùg …Ù=ç{ž-�+Ÿ{Ú	¡�ž• x×OgVfg LÙ^Š?Ü�Z

Š7[

Œ?Þ

â…ã(í%íCå

õ

•1©.T?J

Q

X6Š

ªd,P«CŒ�E±m

Š7[

Œ

X6Š

ªd,P«CŒP„�JLRCT�JLKPI(U+~•y'[�KL•pT(}…|gT(NxJL[�K1[(y%¤+I�~YM7~4y'•CU+NxJLMv[�U+~x‡SXgMvU+NxT

m

Š7[

ŒSM7~�I�©.MvT…V�KL[�•C€%„CMvJGy'[�‚v‚v[(¨6~Sy'KL[�•´JLRCT…T?¥-€+[�UCT?U-JLM7I(‚%• I(€pMvU�ÎSƒg•+I(JLMv[�U

»

JLR+I(J

Q

X6Š7[

Œ E •

zVÀ•‚vÀ

çuçuç

•

zVÃV‚vÃ

X

E

Š

ã

J

T6W

B

W

J

çuçuç

Œ

çuçuç?Š

ã

J

TON

B

N

J

çuçuç

Œ

X

E

Š

ã

J

T6W

B

W

J

çuçuç

Œ

çuçuç?Š

ã

J

TON

\��

J

çuçuç

Œ

X

E

Š

ã

J

T6W

B

W

J

çuçuç

Œ

çuçuç?Š

ã

J

TON

§

W

B

N

§

W

J

çuçuç

Œ	•

zVÃ

\��

X

E

Š

ã

J

T6W

B

W

J

çuçuç

Œ

çuçuç

•

zVÃ

\��

Š

ã

J

TON

§

W

B

N

§

W

J

çuçuç

Œ

X

E

Š

ã

J

T6W

B

W

J

çuçuç

Œ

çuçuç

•

zVÃ

\��

•

zVÃ��

À

\�����q

X

‡

‡

‡

E •

zVÃ

\��

çuçuç

•

zVÀ

\�q

X

,

MvU�¨�RCM7NPR�JLRCT�~Y•C¤+~YJLMvJL•CJLMv[�U

Š

B

µ

Œ��

X

E

Š

\C]YŒ��

X

M7~	•+~YT(}�KLT?€+T(I(JLT(}-‚vFg‡�w•JpN?I(U�T(I�~YMv‚vF=¤+T

|gT?KLMz¦+T(}�JLR+I(J�B

µ

X

El\C]

X

Mv•p€C‚vMvT(~

Š

B

µ

Œ��

X

E

Š

\C]•Œ��

X

|-M7IGJLRCTS‚vMvUCT(I(KLMvJYF�[(yCJLRCTS}-Mz±.T?KLT?U-JLM7I(‚

[�€+T?KPI(JL[�KKB

µ

‡GZGRCT…[�KP}-T?K�MvUp¨�RCM7NPRpJLRCT…V�T?UCT?KPI(JL[�KP~)B

µ

I(KLT{I(€C€C‚vMvT(}�M7~�I(KL¤CMvJLKPI(KLFg‡S‰6[(¨GT?|gT?K?„

I�~�€+[�MvU-JLT(} [�•CJ6MvU�XgT(NxJLMv[�U

¸

‡

¸

‡v]�„+JLRCT…[�KP}-T?K6¨�Mv‚v‚%}-T?JLT?KL•pMvUCT6JLRCT…€+I(KPI(•pT?JLT?KLMv¯(I(JLMv[�Up[(ySJLRCT

V�T?UCT?KPI(JLT(}=V�KL[�•C€%‡ QS[�U-|gT?KP~YT?‚vFg„SMzy

Q

X

EÛ•

zVÃ

\��

çuçuç

•

zVÀ

\�q

X

,SJPI(O-MvUCV�}-T?KLMv|�I(JLMv|gT(~{¨�MvJLR

KLT(~Y€+T(NxJ JL[

T

µ

Š

I(¤+[�•CJ

[

E

�

Œ�[�U�¤+[�JLR˜~YM7}-T(~p[(y�JLRCT�T(ƒg•+I(JLMv[�U�F-MvT?‚7}C~�JLRCT�~YFC~YJLT?• [(y

T(ƒg•+I(JLMv[�U+~�B

µ

X

Ej\C]

X

‡ �

ZGRCT?[�KLT?•Ì]p€CKL[(|-M7}-T(~{I�KLT(NxMv€+T	y'[�K	|gT?KLMzy'F-MvUCVp¨�RCT?JLRCT?K	I�~Y€+I�NxT�~Y€+I(UCUCT(}�¤-F�I�~YT?J	[(y

y'•CU+NxJLMv[�U+~

M:ë

µ

P�M7~�T(ƒg•CMv|�I(KLM7I(U-J?„6I(U+}�Mzy{MvJpM7~x„:}-T?KLMv|gT(~	JLRCT�MvU-JLT?KL€+[�‚7I(JLMv[�U�• I(JLKLMv¥±Z

Š7[

ŒP‡



z {K|K}K~ •<€��^ƒ‚z |K…�†t…K„uz |�H4ˆK•Kz�†�F4}K†&E�„u~ „u†t…

»

ú

]�‡6†6T?KLMv|gTGJLRCT6V�T?UCT?KPI(JL[�KP~<B

W

,ueueueu,.B

N

[(y%JLRCT�V�Mv|gT?U	JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€

m

Š7[

ŒP‡

¸

‡�ÑST?KLMzy'F	y'[�K�T(I�NPR V�T?UCT?KPI(JL[�KKB

µ

JLR+I(J

B

µ

X

El\C]

X

¨�RCT?KLT�\C]1M7~�~Y[�•pT�b'c�b�• I(JLKLMv¥.‡

¹

‡6w'yG~Y[C„%JLRCT{y'•CU+NxJLMv[�U�~Y€+I�NxT øáEµ~Y€+I(U

M:ë�W

,

çuçuç

,

ë!N

P	M7~�T(ƒg•CMv|�I(KLM7I(U-J:I(U+}

JLRCT…MvU-JLT?KL€+[�‚7I(JLMv[�U T(ƒg•+I(JLMv[�U M7~�~YMv•p€C‚vF

m

Š7[

Œ

X

EjZ

Š7[

Œ

X

¨�RCT?KLT…JLRCT…MvU-JLT?KL€+[�‚7I(JLMv[�U • I(JLKLMv¥	M7~

Z

Š7[

Œ<E
•

zVÃ

\��

çuçuç

•

zVÀ

\�q

e

§4MvV�•CKLT

�

•{’�T(NxMv€+T{y'[�K…|gT?KLMzy'F-MvUCV�JLR+I(J{JLRCT	y'•CU+NxJLMv[�U�~Y€+I�NxTp[(y6~Y€+I(U

ŠYX

Œ6M7~:T(ƒg•CMv|�I(KLM7I(U-J?‡�w'y

~Y[C„CJLRCT…MvU-JLT?KL€+[�‚7I(JLMv[�U • I(JLKLMv¥CZ

Š7[

ŒSM7~�I(‚7~Y[p}-T?KLMv|gT(}.‡

§4MvV�•CKLT

�

~Y•C•p• I(KLMv¯?T(~.JLRCT�€CKL[-NxT(}-•CKLTg‡

Ž

U-y'[�KLJL•CU+I(JLT?‚vFg„�JLRCT6Nx[�U+~YJLKL•+NxJLMv[�U�[(y4I(‚v‚C€+[g~L~YMv¤C‚vT�b+W

}-Mv•pT?U+~YMv[�U+I(‚-T(ƒg•CMv|�I(KLM7I(U-J%y'•CU+NxJLMv[�U�~Y€+I�NxT(~4M7~4UC[�JGI�~1•pT?JLRC[-}-M7N?I(‚-MvU{V�T?UCT?KPI(‚•„-I(U+}{R+I�~1JL[…¤+T

}-[�UCT{¤-F�MvU+~Y€+T(NxJLMv[�U%‡G§C[�K�[�UCT?W'€+I(KPI(•pT?JLT?K6I(U+} •�•C‚vJLMvW'€+I(KPI(•pTxJLT?KS‹6¤+T?‚vM7I(U JLKPI(U+~•y'[�KL• I(JLMv[�U

V�KL[�•C€+~x„%RC[(¨GT?|gT?K?„+JLRCT�Nx[�U+~YJLKL•+NxJLMv[�U�M7~:~YJLKPI(MvV�R-JYy'[�KL¨�I(KP}�I(U+}�¨�Mv‚v‚4¤+T	JLKLT(I(JLT(}�T?¥-JLT?U+~YMv|gT?‚vF

MvU JLRCT…UCT?¥-J6~YT(NxJLMv[�U%‡

.�¸�� É4Ë4Â4¾tÀ<½uÁ�Â Å�º4¿�¾�ÆVÃ Ä^Á�Ç��»Â;Æ��� G¿‡Ç<¿"! Æ)À�ÆKÇÿI Ç<Á�Ë;º�Ã

w•U�JLRCM7~p~YT(NxJLMv[�U%„�¨GT�I(JLJLT?U+}�JL[=JLRCT�Nx[�U+~YJLKL•+NxJLMv[�U�[(y	I(‚v‚:€+[g~L~YMv¤C‚vT�T(ƒg•CMv|�I(KLM7I(U-J	y'•CU+NxJLMv[�U

~Y€+I�NxT(~…¨�MvJLR�KLT(~Y€+T(NxJ{JL[�I(U-F�[�UCT?W'€+I(KPI(•pT?JLT?K…JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€%‡�§4MvKP~YJ?„4¨GTp€CKL[(|-M7}-T

T?¥CI(•p€C‚vT(~G[(y6~YT?|gT?KPI(‚1~Y•+NPR�T(ƒg•CMv|�I(KLM7I(U-J6y'•CU+NxJLMv[�U�~Y€+I�NxT(~x‡	‹�y'JLT?K:JLR+I(J?„.¨GT�~YRC[(¨µJLR+I(J{I(U-F

[�UCT?W'€+I(KPI(•pT?JLT?KSV�KL[�•C€�N?I(Up¤+T:KLT?W'€+I(KPI(•pT?JLT?KLMv¯?T(}{JL[�I(€C€+T(I(K6I�~�I{V�KL[�•C€ [(y4JLKPI(U+~Y‚7I(JLMv[�U+~GMvU

JLRCT	UCT?¨˜€+I(KPI(•pT?JLT?KLMv¯(I(JLMv[�U%‡:§4MvU+I(‚v‚vFg„+¨GT	€CKL[�€+[g~YTpI N?I(UC[�UCM7N?I(‚S}-T(Nx[�•p€+[g~YMvJLMv[�U�[(y6I(‚v‚4JLRCT



z {K|K}K~ •<€��^ƒ‚z |K…�†t…K„uz |�H4ˆK•Kz�†�F4}K†&E�„u~ „u†t…

»

]

y'•CU+NxJLMv[�U�~Y€+I�NxT(~6T(ƒg•CMv|�I(KLM7I(U-J�•CU+}-T?K:JLRCT{JLKPI(U+~Y‚7I(JLMv[�U�V�KL[�•C€

Š

I(U+}�Nx[�KLKLT(~Y€+[�U+}-MvUCV�‚vF�•CU+}-T?K

I(U-Fp[�UCT?W'€+I(KPI(•pT?JLT?K�V�KL[�•C€�JLR+I(J�R+I�~�¤+T?T?U�I(€C€CKL[�€CKLM7I(JLT?‚vFpKLT?W'€+I(KPI(•pT?JLT?KLMv¯?T(}+ŒP‡

ô)Í7Ü)Í•Ì ���)Ó���ö�ÐtÕ)Ø�ÖYÐ�ß�ÙYÞ�ÕÛ�jö�Þ�ÿ)þ

QS[�U+~YM7}-T?K JLRCT�V�KL[�•C€˜[(y	[�UCT?W•}-Mv•pT?U+~YMv[�U+I(‚:JLKPI(U+~Y‚7I(JLMv[�U+~ MvU#JLRCT�ªCW•}-MvKLT(NxJLMv[�U%•

Q

_

Š

Q

ª
,

Q

«CŒ�E

m�MON

Š7T

ŒK_

Š

ªd,P«CŒ‡EÑ_

Š

ª

J

T

,P«CŒ6¨�RC[g~YT V�T?UCT?KPI(JL[�K�B�MON;E

H

H.I

‡�‹6U�b+W•}-Mv•pT?U+~YMv[�U+I(‚4y'•CU+NxJLMv[�U

~Y€+I�NxT

X

M7~�T(ƒg•CMv|�I(KLM7I(U-J�¨�MvJLR�KLT(~Y€+T(NxJ6JL[�m�MON

Š7T

ŒGMzy<B�MON

X

E H

H.I

X

EG\

X

y'[�K:I�V�Mv|gT?U�b,c�b

• I(JLKLMv¥�\�‡SZGRCT{V�T?UCT?KPI(‚4~Y[�‚v•CJLMv[�U JL[�JLRCM7~G[�KP}-MvU+I(KLF }-Mz±.T?KLT?U-JLM7I(‚.T(ƒg•+I(JLMv[�U M7~

X6Š

ªd,P«CŒ�E
•

\

I

X6Š

úgŒ

Š•¼

Œ

¨�RCT?KLT

X6Š

úgŒ…M7~…JLRCTp|�I(‚v•CTp[(y

X

I(J	ªsE°ú-‡�‹:NxJL•+I(‚v‚vFg„%JLRCTp€CKL[-}-•+NxJ�[(y

X6Š

ªd,P«CŒ:¨�MvJLR=I(U-F

y'•CU+NxJLMv[�U�~Y[�‚vT?‚vF�MvU�«�‚vT(I?|gT(~GMvJ�T(ƒg•CMv|�I(KLM7I(U-J?³CJLR-•+~x„C¨�MvJLRC[�•CJ6‚v[g~L~�[(ySV�T?UCT?KPI(‚vMvJYFg„-¨GT{KLTxy'T?K�JL[

X6Š

ªd,P«CŒ1[�UC‚vFpI�~

X6Š

ª.ŒP‡GXgMvU+NxT

X6Š

úgŒGN?I(U ¤+T…I(KL¤CMvJLKPI(KLF NPRC[g~YT?U%„CI(U-FpT?‚vT?•pT?U-J4MvUpJLRCT{Nx[�‚v•C•pU

~Y€+I�NxT{[(y�•

\

I

M7~�I	€+[g~L~YMv¤C‚vT{~Y[�‚v•CJLMv[�U%‡G®�T…¨�Mv‚v‚%}-T?UC[�JLT…JLRCM7~�¤-F

X6Š

ª.Œt8�#

Š

•

\

I

ŒG¨�RCT?KLT$#

KLTxy'T?KP~�JL[pJLRCT	Nx[�‚v•C•pU�~Y€+I�NxT	[(yGJLRCT{• I(JLKLMv¥�•

\

I

‡:’�T?VgI(KP}-‚vT(~L~6[(yGJLRCT	NPRC[�M7NxT…[(y

X6Š

úgŒP„.JLRCT

MvU-JLT?KL€+[�‚7I(JLMv[�U T(ƒg•+I(JLMv[�U M7~GJLRCT{~LI(•pTg„-M•‡ Tg‡

Q

X

E
•

\

z

X

‡

w•U{JLRCTGy'[�‚v‚v[(¨�MvUCV6T?¥CI(•p€C‚vT(~x„?¨GTG€CKLT(~YT?U-J1}-Mz±.T?KLT?U-J1NPRC[�M7NxT(~+y'[�K1JLRCTG• I(JLKLMv¥‡\´I(U+}�}-T?KLMv|gT

JLRCT…Nx[�KLKLT(~Y€+[�U+}-MvUCV	T(ƒg•CMv|�I(KLM7I(U-J1y'•CU+NxJLMv[�U ~Y€+I�NxT(~x‡1®�T…~YRC[(¨#JLR+I(J6~YT?|gT?KPI(‚.Nx[�•p•p[�UC‚vF…•+~YT(}

~YJLT?T?KPI(¤C‚vT6y'•CU+NxJLMv[�U+~6I(KLT…JLRCT…KLT(~Y•C‚vJ�[(y1€+I(KLJLM7Nx•C‚7I(K6NPRC[�M7NxT(~S[(ySJLRCT…• I(JLKLMv¥�\�‡

õ

ú4æCò=þ4ï'ä

õ&%

QS[�U+~YM7}-T?K…JLRCT	~YMv•p€C‚vT(~YJ6N?I�~YT	¨�RCT?KLTC\¶M7~6I�] c�]	• I(JLKLMv¥.„CM•‡ Tg‡V\ÊE'a('�c

¨�RCT?KLT)'�M7~…I�~LN?I(‚7I(K…|�I(‚v•CT

Š

¨�RCM7NPR�• I?F�¤+T Nx[�•p€C‚vT?¥+ŒP‡	§CKL[�•øÎSƒg•+I(JLMv[�U

¼

„4JLRCTp~Y€+I�NxTp[(y

T(ƒg•CMv|�I(KLM7I(U-J.y'•CU+NxJLMv[�U+~%M7~x•

X6Š

ª.Œ<Ej³k•+*

I

,?¨�RCT?KLTt³:M7~%~Y[�•pTG~LN?I(‚7I(K4|�I(‚v•CT

Š

JLRCTS|�I(‚v•CT�I(J

X6Š

úgŒLŒP„

¨�RCMv‚vT�JLRCT:MvU-JLT?KL€+[�‚7I(JLMv[�U�T(ƒg•+I(JLMv[�U�M7~

Q

X

E
•

z

*

X

eCH1KL[(|-MvUCV…T(ƒg•CMv|�I(KLM7I(U+NxT�M7~S~YJLKPI(MvV�R-JYy'[�KL¨�I(KP}

~YMvU+NxT

Q

X

El³k•+*+,

I

Û

z.-

EG•+*

z

³k•+*

I

EG•+*

z

X

e+®�RCT?U/' M7~�€C•CKLT?‚vFpMv• I(V�MvU+I(KLFg„-JLRCT…y'•CU+NxJLMv[�U+~6I(KLT

Nx[�•p€C‚vT?¥6T?¥-€+[�UCT?U-JLM7I(‚7~x‡1w•U{€CR+I�~YT?W'¤+I�~YT(}	•p[�JLMv[�U…T(~YJLMv• I(JLMv[�U%„(JLRCTG€+I(KPI(•pT?JLT?K

T

M7~4KLT?VgI(KP}-T(}

I�~6JLRCT{}-Mz±.T?KLT?U+NxT…MvU�€CR+I�~YTg‡6§4‚vT?T?J�I(U+}�ˆ�T?€+~Y[�U1a §1ˆg^-]6c4€CKL[�€+[g~YT(}�I(U�I�N?Nx•CKPI(JLT{•pT?JLRC[-}p[(y

•pT(I�~Y•CKLMvUCV�}-M7~Y€+I(KLMvJYF�¤-F�T(~YJLMv• I(JLMvUCVpJLRCT }-Mz±.T?KLT?U+NxT	MvU�€CR+I�~YTp¤+T?JY¨GT?T?U�JY¨G[

Š

¨�MvU+}-[(¨GT(}+Œ

Nx[�•p€C‚vT?¥	T?¥-€+[�UCT?U-JLM7I(‚7~x‡



z {K|K}K~ •<€��^ƒ‚z |K…�†t…K„uz |�H4ˆK•Kz�†�F4}K†&E�„u~ „u†t…

»g¸

õ

ú4æCò=þ4ï'ä

û0%

­6[(¨…„C‚vT?J

\»E

²

´

'

W

ú

ú '

b

µ

¶

e

w•U JLRCM7~�N?I�~YTg„CJLRCT{~Y[�‚v•CJLMv[�U JL[pÎSƒg•+I(JLMv[�U

¼

Mv•p€C‚vMvT(~1JLR+I(J

X6Š

ª.Œt8�#

Š

•

\

I

Œ<E�#

í

ï

²́

•+*

À

I

ú

ú •+*

±

I

µ¶

ð

ò

I(U+} JLRCT…MvU-JLT?KL€+[�‚7I(JLMv[�U T(ƒg•+I(JLMv[�U M7~

Q

X

E
•

z

\

X

E³² ´

•+*

À•z

ú

ú •+*

±

z

µ¶

X

e

XgMv•p[�U+NxT?‚v‚vM.ŸPž1¡�£vÞ�a X-§C‹:‰:^

¸

c-€CKL[�€+[g~YT(}�I…NxKLMvJLT?KLMv[�U…y'[�KS~YRCMzy'JPI(¤CMv‚vMvJYF:MvU{€+[g~YMvJLMv[�U�JLR+I(JS}-T(Nx[�•pW

€+[g~YT(~6JLRCT:¦+‚vJLT?K�MvU-JL[pI�~YT?J6[(yGNx[�•p€C‚vT?¥�T?¥-€+[�UCT?U-JLM7I(‚7~

Š

•+~YMvUCVp§C[�•CKLMvT?K6}-T(Nx[�•p€+[g~YMvJLMv[�U.ŒP‡Gw•U

JLRCM7~ST?¥CI(•p€C‚vTg„�MvJS¨G[�•C‚7}pNx[�KLKLT(~Y€+[�U+} JL[{R+I?|-MvUCV�\�¤+T?MvUCV	I	}-M7I(V�[�U+I(‚.• I(JLKLMv¥	¨�MvJLR }-M7~YJLMvU+NxJ

I(U+} €C•CKLT?‚vF�Mv• I(V�MvU+I(KLF)'
i ~x‡

õ

ú4æCò=þ4ï'ä

�&%

©.T?J

\»E

²ó

ó

ó

´

ú ]Ìú

ú�ú ]

ú�ú�ú

µVô

ô

ô

¶

w•U JLRCM7~�N?I�~YTg„CJLRCT…T(ƒg•CMv|�I(KLM7I(U-JSy'•CU+NxJLMv[�U+~�I(U+} JLRCT…MvU-JLT?KL€+[�‚7I(JLMv[�U T(ƒg•+I(JLMv[�U�I(KLT

X6Š

ª.Œ<8�#

Š

•

\

I

Œ<E&#Ûí î

î

î

ï

²ó

ó

ó

´

]Óª

W

b/ƒ

ª

b

ú ] ª

ú ú ]

µVô

ô

ô

¶

ð ñ

ñ

ñ

ò

I(U+}

Q

X

E
•

z

\

X

E

²ó

ó

ó

´

]

T

W

b/ƒ

T

b

ú ]

T

ú ú ]

µVô

ô

ô

¶

X

ZGRCM7~6T?¥CI(•p€C‚vT…€CKL[-}-•+NxT(~6JLRCT	OgT?KLUCT?‚7~�[(yG•p[�•pT?U-JS¦+‚vJLT?KP~6¨�RCM7NPR�I(KLT	•+~YT(}�MvU�• I(U-F I(€C€C‚vMvW

N?I(JLMv[�U+~�MvU-|g[�‚v|-MvUCV…MvU-|�I(KLM7I(U-JGy'T(I(JL•CKLT{}-T?JLT(NxJLMv[�U�a ‰6•

��¸

c4I(U+} •p[�JLMv[�UpT(~YJLMv• I(JLMv[�U�a Ï{X-^

¼

¤�c•‡

ô)Í7Ü)Í7Ü ���)Ó‚øsÞ<ß�Ð�ß�ÙYÞ�Õ³�jö�Þ�ÿ)þ

‹6UC[�JLRCT?K6Nx[�•p•p[�UC‚vF{T?U+Nx[�•CU-JLT?KLT(}�[�UCT?W'€+I(KPI(•pT?JLT?K�JLKPI(U+~•y'[�KL• I(JLMv[�U V�KL[�•C€�M7~GJLRCT…V�KL[�•C€�[(y

KL[�JPI(JLMv[�U+~�MvU JLRCT…€C‚7I(UCTg•

m�D

Š7T

Œ�_

Š

ªd,P«CŒ�Ej_

Š

ª6Nx[g~

T

J

«G~YMvU

T

,uF:ª6~YMvU

T

J

«GNx[g~

T

Œ



z {K|K}K~ •<€��^ƒ‚z |K…�†t…K„uz |�H4ˆK•Kz�†�F4}K†&E�„u~ „u†t…

»g¹

¨�RCT?KLT

T

KLT?€CKLT(~YT?U-JP~	JLRCT�I(•p[�•CU-Jp[(y	KL[�JPI(JLMv[�U%‡µZGRCT�V�T?UCT?KPI(JL[�K [(y{JLRCT�KL[�JPI(JLMv[�U#V�KL[�•C€

M7~x•�B�D;E�«�H

H.I

F#ªCH

H.L

‡=w•J	M7~{T(I�~YF=JL[�~YT?T JLR+I(J	Mzy:¨GT KLT?€CKLT(~YT?U-J{JLRCTpy'•CU+NxJLMv[�Us_

Š

ªd,P«CŒ:MvU

€+[�‚7I(K…Nx[g[�KP}-MvU+I(JLT(~

Š

+�,.-gŒP„CJLRCT?U�KL[�JPI(JLMv[�U�¤+T(Nx[�•pT(~�~YMv•pMv‚7I(KGJL[�JLKPI(U+~Y‚7I(JLMv[�U%•tm�D

Š7T

ŒY_

Š

+�,.-gŒtE

_

Š

+�,.-

J

T

ŒP‡=w•U=JLRCT(~YT�Nx[g[�KP}-MvU+I(JLT(~x„GJLRCT V�T?UCT?KPI(JL[�K�M7~�B�D�E

H

H

•

‡�ZGRCT?KLTxy'[�KLTg„SI�~	¤+Txy'[�KLTg„

I(U�b+W•}-Mv•pT?U+~YMv[�U+I(‚%|gT(NxJL[�K�[(ySy'•CU+NxJLMv[�U+~

X6Š

+�,.-gŒSM7~�T(ƒg•CMv|�I(KLM7I(U-J�¨�MvJLR�KLT(~Y€+T(NxJ6JL[�m�D

Š7T

ŒGMzy1MvJ

~LI(JLM7~•¦+T(~�JLRCT…T(ƒg•+I(JLMv[�U

B�D

X

e

E

}

X

}

-

El\

X

¨�RCT?KLT�\²M7~�I(U�b'c�b�• I(JLKLMv¥.‡4ZGRCT{V�T?UCT?KPI(‚4~Y[�‚v•CJLMv[�U JL[�JLRCT{I(¤+[(|gT…T(ƒg•+I(JLMv[�U M7~�~YMv•p€C‚vF

X6Š

-gŒ<E
•

\

•

X6Š

úgŒ

¨�RCT?KLT

X6Š

úgŒ:M7~…JLRCT�|�I(‚v•CT�[(y

X6Š

-gŒ…I(J�-;Euú-‡�XgMvU+NxT

X6Š

úgŒ:M7~{I(KL¤CMvJLKPI(KLMv‚vF�NPRC[g~YT?U%„

X6Š

-gŒ�8

#

Š

•

\

•

ŒP‡

õ

ú4æCò=þ4ï'ä

�1%

w•U{JLRCM7~4T?¥CI(•p€C‚vTg„x¨GT6~YRC[(¨=JLR+I(JSI6|gT(NxJL[�K%[(y+y'•CU+NxJLMv[�U+~4M7~%T(ƒg•CMv|�I(KLM7I(U-J4¨�MvJLR

KLT(~Y€+T(NxJ…JL[�KL[�JPI(JLMv[�U=I(U+}�}-T?KLMv|gT	MvJP~…MvU-JLT?KL€+[�‚7I(JLMv[�U�• I(JLKLMv¥.‡�©.T?J

X6Š

ªd,P«CŒ�¤+T I

¸

†6W'|gT(NxJL[�K

Nx[�U-JPI(MvUCMvUCV:JLRCT:~Y€+I(JLM7I(‚+}-T?KLMv|�I(JLMv|gT(~%[(y4I{•:I(•+~L~YM7I(U;‹lE�T?¥-€

Š

F

Š

ª�b

J

«�bxŒ•²

¸

Œ<E�T?¥-€

Š

FK+�b6²

¸

Œ

MvU JLRCT{ªCWSI(U+}�«gWS}-MvKLT(NxJLMv[�U+~x•

X6Š

ªd,P«CŒ�E³² ´

H

H.I

H

H.L

µ¶

‹lE³² ´

F:ª

F:«'µ ¶

‹lE³² ´

FK+4Nx[g~�-

FK+1~YMvU)-,µ ¶

‹‡e

‹6€C€C‚vF-MvUCV{JLRCT…V�T?UCT?KPI(JL[�KKB�D�E

H

H

•

JL[

X

„C¨GT…[�¤CJPI(MvU

B�D

X

E

²

´

+1~YMvU)-

FK+4Nx[g~�-�µ

¶

‹GE

²

´

ú F{]

] ú·µ

¶

X

El\

X

e

ZGR-•+~x„-JLRCT:T?‚vT?•pT?U-JP~%[(y

X6Š

ªd,P«CŒ1~Y€+I(U�I(UpT(ƒg•CMv|�I(KLM7I(U-J1y'•CU+NxJLMv[�U ~Y€+I�NxT:¨�RC[g~YT:MvU-JLT?KL€+[�‚7I(JLMv[�U

y'•CU+NxJLMv[�U M7~

Q

X

E
•

z

\

X

E

²́

Nx[g~

T

F�~YMvU

T

~YMvU

T

Nx[g~

T

µ¶

X

e

ZGRCM7~GM7~GI(U�T?¥CI(•p€C‚vT�[(y1JLRCT{~YJLT?T?KPI(¤C‚vT6¦+‚vJLT?KP~G~Y•CV�V�T(~YJLT(} MvU §CKLT?T?• I(UpI(U+} ‹:}-T?‚7~Y[�U:a §C‹:^-].c•‡



z {K|K}K~ •<€��^ƒ‚z |K…�†t…K„uz |�H4ˆK•Kz�†�F4}K†&E�„u~ „u†t…

»�»

ô)Í7Ü)Í7ô ý:ÐtÕ)Þ�Õ)ÙYùdÐ<Ö�ý:Þ)ÞtökÌKÙ•Õ)Ð�ß�Ó Ø±Þ��12sÕ)Ó43�÷;Ð<ö�ÐtÏÑÓdß�Ó ö,��ö�ÐtÕ)Ø5�6Þtö�ÏÑÐ63

ß�ÙYÞ�ÕÛ�jö�Þ�ÿ)þKØ

ZGRCT6Nx[�U+~YJLKL•+NxJLMv[�U	[(y.T(ƒg•CMv|�I(KLM7I(U-J%y'•CU+NxJLMv[�U	~Y€+I�NxT(~1}-T?€+T?U+}C~1[�U	JLRCTGT?¥-M7~YJLT?U+NxTS[(y4I:~Y[�‚v•CJLMv[�U

JL[�JLRCT�~YFC~YJLT?•Ì[(y…€+I(KLJLM7I(‚…}-Mz±.T?KLT?U-JLM7I(‚�T(ƒg•+I(JLMv[�U+~CB

X

EÊ\

X

‡˜w•J�¨�I�~p~YRC[(¨�U#JLR+I(J�y'[�K

JLKPI(U+~Y‚7I(JLMv[�U+~�I(U+}=€C‚7I(U+I(KpKL[�JPI(JLMv[�U+~x„�~Y[�‚v•CJLMv[�U+~	T?¥-M7~YJ{y'[�K�I(U-F=V�Mv|gT?U�• I(JLKLMv¥1\�‡�w•U=JLRCM7~

~YT(NxJLMv[�U%„1¨GT ~YRC[(¨uJLR+I(J�~Y[�‚v•CJLMv[�U+~{T?¥-M7~YJ…y'[�K�¡gÝCÛ�[�UCT?W'€+I(KPI(•pT?JLT?K{JLKPI(U+~•y'[�KL• I(JLMv[�U=V�KL[�•C€%‡

ZGRCT…~YMv•p€C‚vT(~YJ4¨�I?F�JL[	~YRC[(¨�JLRCM7~SM7~1|-M7I{I…KLT?W'€+I(KPI(•pT?JLT?KLMv¯(I(JLMv[�U	[(y4JLRCT:Nx•CKLKLT?U-JGNx[g[�KP}-MvU+I(JLT(~

MvU-JL[�~Y[�•pT N?I(UC[�UCM7N?I(‚6Nx[g[�KP}-MvU+I(JLT(~{¨�RCT?KLT ~Y[�‚v•CJLMv[�U+~�I(KLTpO-UC[(¨�U=JL[�T?¥-M7~YJ?‡�§C[�K�I(U-F�[�UCT?W

€+I(KPI(•pT?JLT?KGJLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€�m

Š7T

ŒP„CJLRCT?KLT…T?¥-M7~YJP~GI�NPR+I(UCV�T{[(ySNx[g[�KP}-MvU+I(JLT(~6~Y•+NPR�JLR+I(J

JLRCT:V�KL[�•C€ KLT(~YT?•�¤C‚vT(~4I…JLKPI(U+~Y‚7I(JLMv[�U MvU�JLRCT:UCT?¨�€+I(KPI(•pT?JLT?KLMv¯(I(JLMv[�U;a QS[�R%]�]uc•‡1‰6T?U+NxTg„gV�Mv|gT?U

I…y'•CU+NxJLMv[�U;_

Š

ªd,P«CŒP„-[�UCT	N?I(U�}-T?JLT?KL•pMvUCT6I�NPR+I(UCV�T…[(ySNx[g[�KP}-MvU+I(JLT(~)_

Š�7+Š

ªd,P«CŒ.,98

Š

ªd,P«CŒLŒS~Y•+NPR

JLR+I(J

m

Š7T

Œ _

Š�7

,98gŒtEj_

Š�7

J

T

,98gŒ.e

XgT?V�• I(U�ŸPž1¡�£vÞ�a X-’:Ô.^

¸

cC•+~YT(}	JLRCM7~4KLT?W'€+I(KPI(•pT?JLT?KLMv¯(I(JLMv[�U{JL[…Nx[�U+~YJLKL•+NxJSMvU-|�I(KLM7I(U-J1OgT?KLUCT?‚7~.y'[�K

€+I(JLJLT?KLU KLT(Nx[�V�UCMvJLMv[�U%‡S§CT?KLKPI(KL[�I(U+}�QGI(T?‚v‚vM<a §1QG^

»

c.•+~YT(}pJLRCM7~G•pT?JLRC[-}�MvU I	~YMv•pMv‚7I(KGNx[�U-JLT?¥-J

I(U+}�~Y•CV�V�T(~YJLT(} MvJP~GKLT?‚vT?|�I(U+NxT:JL[�¤CMv[�‚v[�V�M7N?I(‚.|-M7~YMv[�U%‡

XgMvU+NxTGJLRCTGV�KL[�•C€	[�€+T?KPI(JLMv[�U	M7~%JLRCT�~LI(•pTGI�~4[�UCT?W•}-Mv•pT?U+~YMv[�U+I(‚gJLKPI(U+~Y‚7I(JLMv[�U%„gJLRCTGT(ƒg•CMv|�I(KLMvW

I(U-J6Nx[�U+}-MvJLMv[�U ¨�MvJLR�KLT(~Y€+T(NxJGJL[�JLRCT{N?I(UC[�UCM7N?I(‚4Nx[g[�KP}-MvU+I(JLT(~�M7~�I(‚7~Y[�JLRCT{~LI(•pTg•

B6:O^ ;

X6Š�7

,98gŒtE

}

}

7

X6Š�7

,98gŒ<El\

X6Š�7

,98gŒ.e

ZGRCT?KLTxy'[�KLTg„{MvJP~�T(ƒg•CMv|�I(KLM7I(U-J�y'•CU+NxJLMv[�Uµ~Y€+I�NxT(~�I(‚7~Y[#KLT(~YT?•�¤C‚vT�JLRCT�T(ƒg•CMv|�I(KLM7I(U-J y'•CU+NxJLMv[�U

~Y€+I�NxT(~Gy'[�K�JLKPI(U+~Y‚7I(JLMv[�U

Š

•C€ JL[pI�NPR+I(UCV�T…[(ySNx[g[�KP}-MvU+I(JLT(~PŒP‡

õ

ú4æCò=þ4ï'äV�

%

w•U	XgT(NxJLMv[�U

¹

‡

¸

‡

¸

„�€+[�‚7I(K1Nx[g[�KP}-MvU+I(JLT(~4¨GT?KLTS•+~YT(}…y'[�K4JLRCTGV�KL[�•C€	[(y+KL[�JPI(JLMv[�U+~

MvU JLRCT{€C‚7I(UCTg‡Gw•J6M7~GT(I�~YF JL[p~YRC[(¨�JLR+I(J6€+[�‚7I(K…Nx[g[�KP}-MvU+I(JLT(~6I(KLT{JLRCT	N?I(UC[�UCM7N?I(‚4Nx[g[�KP}-MvU+I(JLT(~

y'[�K6JLRCM7~GV�KL[�•C€%‡G’�T(N?I(‚v‚.JLRCT{NPR+I(UCV�T…[(yGNx[g[�KP}-MvU+I(JLT(~Gy'KL[�•�QGI(KLJLT(~YM7I(U�JL[	€+[�‚7I(K?•

7

E#I(KPNxJPI(U

Š

«�²(ª.Œ<Ej- ³<8�E>= ª

b

J

«

b

Es+�e

’�[�JPI(JLMvUCV�Ipy'•CU+NxJLMv[�U1_

Š

ªd,P«CŒ6MvU=QGI(KLJLT(~YM7I(U=Nx[g[�KP}-MvU+I(JLT(~…M7~…JLRCTp~LI(•pTpI�~…JLKPI(U+~Y‚7I(JLMvUCV�JLRCT

y'•CU+NxJLMv[�U MvU €+[�‚7I(K:Nx[g[�KP}-MvU+I(JLT(~x•�m�D

Š7T

Œ�_

Š�7

,98gŒ<Ej_

Š�7

J

T

,98gŒG¨�RCT?KLT

T

81a ú�,

¸:j

ŒP‡



z {K|K}K~ •<€��^ƒ‚z |K…�†t…K„uz |�H4ˆK•Kz�†�F4}K†&E�„u~ „u†t…

»g¼

õ

ú4æCò=þ4ï'ä

�&%

QS[�U+~YM7}-T?K�UCT?¥-J�JLRCT…[�UCT?W'€+I(KPI(•pT?JLT?KGV�KL[�•C€�[(yG~LN?I(‚vMvUCV	MvU JLRCT{ª }-MvKLT(NxJLMv[�U%„

M•‡ Tg‡�m

¥

N

Š7T

ŒK_

Š

ªd,P«CŒVEÑ_

Š

•

z

ªd,P«CŒ6¨�RCT?KLTh•

z

T?U+~Y•CKLT(~…JLR+I(J{JLRCTp~LN?I(‚vMvUCV�Nx[�U+~YJPI(U-J{M7~…I(‚v¨�I?FC~

€+[g~YMvJLMv|gTg‡1ZGRCT…N?I(UC[�UCM7N?I(‚%Nx[g[�KP}-MvU+I(JLT(~G[(y1JLRCM7~SJLKPI(U+~•y'[�KL• I(JLMv[�UpV�KL[�•C€�I(KLT:[�¤CJPI(MvUCT(}p¤-F	JLRCT

Nx[g[�KP}-MvU+I(JLT	NPR+I(UCV�T(~x•

7

E�‚vU

Š

ª.Œ I(U+} 8�E�«�e

w•U JLRCM7~�N?I�~YTg„

m

¥

N

Š7T

Œ _

Š�7

,98gŒtEs_

Š

‚vU

Š

•

z

ª.Œ.,98gŒtEs_

Š

‚vU

Š

ª.Œ

J

‚vU

Š

•

z

Œ.,98gŒ<Ej_

Š�7

J

T

,98gŒ

¨�RCM7NPR M7~�I{JLKPI(U+~Y‚7I(JLMv[�U�MvU JLRCT…UCT?¨�Nx[g[�KP}-MvU+I(JLT	~YFC~YJLT?•�‡SXg•C€C€+[g~YT{UC[(¨�JLR+I(J

\»E

²ó

ó

ó

´

ú ]Óú

ú�ú ]

ú�ú ú

µVô

ô

ô

¶

¨�RCT?KLT •

\

:

E

²ó

ó

ó

´

]

7

W

b/ƒ

7

b

ú ]

7

ú ú ]

µVô

ô

ô

¶

e

ZGR-•+~x„CJLRCT{T(ƒg•CMv|�I(KLM7I(U-JSy'•CU+NxJLMv[�U�~Y€+I�NxT…M7~�~Y€+I(UCUCT(}�¤-FpJLRCT:y'•CU+NxJLMv[�U+~GMvU

X6Š�7

Œ�8�#

Š

•

\

:

ŒP„

‚vMvOgT�MvU�Î1¥CI(•p€C‚vT

¹

[(y{XgT(NxJLMv[�U

¹

‡

¸

‡v]�‡=w•U�JLRCM7~	N?I�~YTg„1RC[(¨GT?|gT?K?„1JLRCT�y'•CU+NxJLMv[�U�~Y€+I�NxT M7~…MvU

7

Nx[g[�KP}-MvU+I(JLT(~x‡{‹�y'JLT?K6I NPR+I(UCV�T	[(y�Nx[g[�KP}-MvU+I(JLT(~x„.JLRCT{y'•CU+NxJLMv[�U�~Y€+I�NxT{MvU�ª�Nx[g[�KP}-MvU+I(JLT(~6M7~

~Y€+I(UCUCT(} ¤-FpJLRCT:y'•CU+NxJLMv[�U+~GMvU

X6Š

ª.Œt8�#Ûí î

î

î

ï

²ó

ó

ó

´

]Ó‚vU6ª

W

b/ƒ

Š

‚vU6ª.Œ

b

ú ] ‚vU6ª

ú ú ]

µVô

ô

ô

¶

ð ñ

ñ

ñ

ò

e

ô)Í7Ü)Í�ü ý:ÐtÕ)Þ�Õ)ÙYùdÐ<ÖhÝlÓ ùdÞ�ÏÑþ‡ÞtØ�Ù7ß�ÙYÞ�Õ Þ��?2sÕ)Ó43�÷;Ð<ö�ÐtÏÑÓdß�Ó ö±à��)ÿ)Ù7õ�Ð<ö�Ù�3

ÐtÕ<ß
s�þKÐ<ùdÓ Ø

§C[�K�I(U-F	[�UCT?W'€+I(KPI(•pT?JLT?KSJLKPI(U+~•y'[�KL• I(JLMv[�UpV�KL[�•C€%„-JLRCT�b+W'|gT(NxJL[�KS[(y4T(ƒg•CMv|�I(KLM7I(U-J1y'•CU+NxJLMv[�U+~

X

}-T?€+T?U+}C~…[�U�JLRCTpI(€CKLMv[�KLMGNPRC[�M7NxT	[(y6JLRCTeb�c'b=• I(JLKLMv¥�\�‡ ‰6[(¨GT?|gT?K?„.JLRCTp~LI(•pT{y'•CU+NxJLMv[�U

~Y€+I�NxTg„.~Y€+I(U

ŠYX

Œ

e

E˜~Y€+I(U

M:ë�W

,

çuçuç

,

ë

g

Pg„+• I?Fp¤+T	V�T?UCT?KPI(JLT(} ¤-F�}-Mz±.T?KLT?U-J�• I(JLKLM7NxT(~)\�‡:ZGRCT

y'[�‚v‚v[(¨�MvUCVpJLRCT?[�KLT?•�€CKL[(|-M7}-T(~:I(U�T(ƒg•CMv|�I(‚vT?U+NxT	Nx[�U+}-MvJLMv[�U�I(•p[�UCVpJLRCT	|�I(KLMv[�•+~…• I(JLKLM7NxT(~)\

JLR+I(J6V�T?UCT?KPI(JLT…JLRCT{~LI(•pT:T(ƒg•CMv|�I(KLM7I(U-JSy'•CU+NxJLMv[�U�~Y€+I�NxTg‡

�‡�4ä-í+ã(ä-ò

û

å�Ð1ŸPž

X

,.@u¢xŸ:ž

é

Ù�biè=ù(ŸLØxž•Ùg L•{Ù=ç{Ÿ/üuŠ-×-ù?¡g x×7¡gÝ-žkçuŠ-ÝCØxž•×7ÙgÝg•)A

é

×vž-�  PŸL•YÜ+ŸLØxž1ž•Ù	ž-�+Ÿ

•?¡gÚ�Ÿ:·!èvÜC¡g L¡gÚ�ŸPžYŸx :ž• L¡gÝg•-ç?Ùg xÚ	¡�ž•×7ÙgÝ�fg LÙ^Š?ÜCBp¡gÝCÖ�\C]•,6\)D

]

¡g PŸ6•uŠ-Ø���ž-�C¡�ž�B

µ

X

El\C]

X

¡gÝCÖ



z {K|K}K~ •<€��^ƒ‚z |K…�†t…K„uz |�H4ˆK•Kz�†�F4}K†&E�„u~ „u†t…

»^�

g(t ) F  = A(t ) F

L  F  = B  Fii

g(t ) Y  = A'( t ) Y

L  Y  = B'  Yii

span( F ) = span( Y)

B  =  P B' Pi i
-1

B , B'  Similari i

§4MvV�•CKLT�ùg•�ZG¨G[�T(ƒg•CMv|�I(KLM7I(U-JGy'•CU+NxJLMv[�U�~Y€+I�NxT(~:~Y€+I(U�JLRCT	~LI(•pT:y'•CU+NxJLMv[�U�~Y€+I�NxT{MzyGI(U+} [�UC‚vF

Mzy1JLRCT?MvK�Nx[�KLKLT(~Y€+[�U+}-MvUCV�\C]1• I(JLKLM7NxT(~GI(KLT{~YMv•pMv‚7I(K?‡

B

µ

@kE'\C]

Œ

@

é

�+Ÿx PŸKB

µ

¡gÝCÖ�\C]Y,6\)D

]

¡g PŸ{ž-�+Ÿ�×7Ý.ÚGÝC×vžYŸL•?×7Ú	¡�£ f-ŸxÝ+Ÿx L¡�ž•Ùg L•pÙ=ç	ž-�+Ÿ	ž• L¡gÝg•-ç?Ùg �è

Ú	¡�ž•×7ÙgÝ�¡gÝCÖp×7Ý-žYŸx •ÜCÙ�£z¡�ž•×7ÙgÝ�Ú	¡�ž• x×Og‡fg LÙ^Š?ÜC•�Z

Š7[

Œ.,.ZED

Š7[

Œ{ PŸL•YÜ+ŸLØxž•×-ù(ŸP£zÛrêSž-�+ŸxÝ

X

EGFH@ Mz± \C] EGF4\)D

]

F

��q

ç?Ùg …¡�£v£4]V0�)<0#·�¡gÝCÖ�•?ÙgÚ�Ÿ…ÝCÙgÝ`è'•?×7Ý�f^Šg£z¡g �b,chb�Ú	¡�ž• x×Og$F=Þ

â…ã(í%íCå

û

•Sw'y

X

EGFI@{„CJLRCT?U�~Y•C¤+~YJLMvJL•CJLMvUCV�MvU-JL[�B

µ

X

„C¨GT…V�T?J

B

µ

X

EsB

µ

Š

F�@…Œ<EGF4\)D

]

@jE

Š

F4\)D

]

F

��q

Œ�F1@

I(U+}�~YMvU+NxT"FJ@‚E

X

„.MvJ6y'[�‚v‚v[(¨6~6JLR+I(J$F4\)D

]

F

��q

Ek\C]Y‡	QS[�U-|gT?KP~YT?‚vFg„CMzy)\C]tE�F4\)D

]

F

��q

„

JLRCT?U

\)D

]

Š

F

��q

X

Œ<EGF

��q

\C]

X

EsB

µ

Š

F

��q

X

ŒP³

JLR-•+~x„
B

µ

X

ŒdEG\C]

Œ
X

Œ.¨�RCT?KLT

X

ŒdE>F

��q

X

‡…XgMvU+NxT"@˜M7~6•CUCM7ƒg•CT?‚vFp}-T?JLT?KL•pMvUCT(}�¤-F JLRCT	~YT?J

\C]

Œ%Š

V�Mv|gT?U1@

Š

�

ŒLŒP„�@lE

X

Œ

E�F

��q

X

‡ �6‡

ZGR-•+~x„�JY¨G[:T(ƒg•CMv|�I(KLM7I(U-J.y'•CU+NxJLMv[�U�~Y€+I�NxT(~%•CU+}-T?K1JLRCT�~LI(•pT�·gW'€+I(KPI(•pT?JLT?K4JLKPI(U+~•y'[�KL• I(JLMv[�U

V�KL[�•C€�~Y€+I(U{JLRCTG~LI(•pT1y'•CU+NxJLMv[�U{~Y€+I�NxTGMzy+I(U+}{[�UC‚vF:MzyCJLRCTSMvU-¦+UCMvJLT(~YMv• I(‚�V�T?UCT?KPI(JL[�KP~�\C]Y,6\)D

]

[(y

JLRCT?MvK4KLT(~Y€+T(NxJLMv|gT1MvU-JLT?KL€+[�‚7I(JLMv[�U{• I(JLKLMv¥:V�KL[�•C€+~SI(KLT�~YMv•�•C‚7I(JPI(UCT?[�•+~Y‚vF…~YMv•pMv‚7I(K+y'[�K�]V0�)<0#·+‡

ZGRCM7~:KLT?‚7I(JLMv[�U+~YRCMv€�M7~:}-T?€CM7NxJLT(}�MvU�§4MvV�•CKLTpùg‡�w•U�€+I(KLJLM7Nx•C‚7I(K?„%JY¨G[p|gT(NxJL[�KP~6[(yGy'•CU+NxJLMv[�U+~x„

X

I(U+})@{„g¨�RCM7NPRpI(KLT:T(ƒg•CMv|�I(KLM7I(U-J1¨�MvJLRpKLT(~Y€+T(NxJSJL[{JLRCT:~LI(•pT�[�UCT?W'€+I(KPI(•pT?JLT?KSJLKPI(U+~•y'[�KL• I(JLMv[�U



z {K|K}K~ •<€��^ƒ‚z |K…�†t…K„uz |�H4ˆK•Kz�†�F4}K†&E�„u~ „u†t…

»

ù

V�KL[�•C€%„1~Y€+I(U�JLRCTp~LI(•pT{y'•CU+NxJLMv[�U�~Y€+I�NxTpMzy�I(U+}�[�UC‚vF�Mzy6I(‚v‚1JLRCT?MvK{Nx[�KLKLT(~Y€+[�U+}-MvUCV�• I(JLKLM7NxT(~

\:,6\)DGI(KLTp•?×7Ú	×v£z¡g g‡�‰6T?U+NxTg„+MvJ…~Y•-º NxT(~:JL[ T?¥CI(•pMvUCT{I(‚v‚1• I(JLKLM7NxT(~K\¶JLR+I(J{I(KLT�•CUCM7ƒg•CT	•C€

JL[ I�~YMv•pMv‚7I(KLMvJYF	JLKPI(U+~•y'[�KL• I(JLMv[�U%‡:ZGRCTEKCÙg LÖg¡gÝ�Ö-ŸLØPÙgÚ6ÜCÙ(•?×vž•×7ÙgÝ M7~�•+~YTxy'•C‚4JL[pJLRCM7~�T?U+}�~YMvU+NxT

I(U-FpJY¨G[	• I(JLKLM7NxT(~SJLR+I(J6I(KLT	~YMv•pMv‚7I(KG~YR+I(KLT…JLRCT{~LI(•pT{ˆ�[�KP}CI(U y'[�KL• a XgJLKP_�_�c•‡

®�MvJLR�JLRCT:ˆ�[�KP}CI(U }-T(Nx[�•p€+[g~YMvJLMv[�U%„gI(U-F$bec b�• I(JLKLMv¥�\°N?I(U�¤+T:KLT?¨�KLMvJLJLT?U�I�~�F1LMF

��q

~Y•+NPR�JLR+I(J$F²M7~6I�UC[�UCW•~YMvUCV�•C‚7I(K�b,c�b�• I(JLKLMv¥pI(U+}/L�M7~6I�¤C‚v[-NPO-W•}-M7I(V�[�U+I(‚1• I(JLKLMv¥p[(ySJLRCT

y'[�KL•

íî

î

îï

L q

‡

‡

‡

LN�

ð ñ

ñ

ñ

ò

e

ÎSI�NPRp¤C‚v[-NPOELd]%M7~SI…•C€C€+T?KG¤CM7}-M7I(V�[�U+I(‚.• I(JLKLMv¥{¨�MvJLRpI{~YMvUCV�‚vT6T?MvV�T?U-|�I(‚v•CTO'

µ

I(U+}�[�UCT6T?MvV�T?UCW

|gT(NxJL[�K?•

Ld]�E

íî

î

î

î

î

î

ï

'

µ

]

e e

eÌ]

'

µ

ð ñ

ñ

ñ

ñ

ñ

ñ

ò

e

ZGRCT�• I(JLKLMv¥GL�M7~ N?I(‚v‚vT(}�JLRCT=ˆ�[�KP}CI(U#y'[�KL• [(y�\ I(U+}�Ld]�I(KLT�MvJP~ ˆ�[�KP}CI(U�¤C‚v[-NPOC~x‡´‹

~Y€+T(NxM7I(‚GN?I�~YT�[(y6JLRCTpˆ�[�KP}CI(U=}-T(Nx[�•p€+[g~YMvJLMv[�U�[-N?Nx•CKP~…¨�RCT?U�JLRCT�• I(JLKLMv¥�\ÓM7~:UC[�KL• I(‚•„%M•‡ Tg‡

\�\1P'E'\1P‡\¶¨�RCT?KLTC\1PuM7~6JLRCT�Nx[�•p€C‚vT?¥ Nx[�U�ÐY•CVgI(JLT�[(yGJLRCT	JLKPI(U+~Y€+[g~YTp[(y)\�‡{w•U�JLRCM7~

N?I�~YTg„CJLRCT	ˆ�[�KP}CI(U�}-T(Nx[�•p€+[g~YMvJLMv[�U F-MvT?‚7}C~GIp}-M7I(V�[�U+I(‚4• I(JLKLMv¥)L:³+RCT?U+NxTg„-T(I�NPR1Ld]SM7~�~YMv•p€C‚vF

I ]�c�]…• I(JLKLMv¥�Nx[�U-JPI(MvUCMvUCV	JLRCT…T?MvV�T?U-|�I(‚v•CTQ'

µ

‡

©.T?J

X	R

,

X�S

¤+T�|gT(NxJL[�KP~	[(y{T(ƒg•CMv|�I(KLM7I(U-J	y'•CU+NxJLMv[�U+~�¨�MvJLR�KLT(~Y€+T(NxJpJL[�JLRCT�JLKPI(U+~Y‚7I(JLMv[�U

V�KL[�•C€�R+I?|-MvUCVpNx[�KLKLT(~Y€+[�U+}-MvUCV�• I(JLKLM7NxT(~�\�,.L�~Y•+NPR JLR+I(J$L#M7~GJLRCT	ˆ�[�KP}CI(U y'[�KL•´[(y�\�„CM•‡ Tg‡

\PEIF1LMF

��q

‡�§CKL[�•¶ZGRCT?[�KLT?•

¸

„1JLRCT?U

X	R

ETF

X�S

‡�w•U�[�JLRCT?K{¨G[�KP}C~x„1JLRCT�y'•CU+NxJLMv[�U

~Y€+I�NxT(~6~Y€+I(UCUCT(} ¤-F

X	R

I(U+}

X�S

I(KLT…M7}-T?U-JLM7N?I(‚•‡1§C•CKLJLRCT?KL•p[�KLTg„

X�S-Š

ª.Œt8�#

Š

•

L

I�Œ<E&#

í î

î

îï

•

L q

I

‡

‡

‡

•

LN�

I

ð ñ

ñ

ñ

ò

e

XgMvU+NxT�•

L

I

M7~S¤C‚v[-NPOp}-M7I(V�[�U+I(‚•„-JLRCT6y'•CU+NxJLMv[�U ~Y€+I�NxT…~Y€+I(UCUCT(}p¤-F

X�S

N?I(U ¤+T…}-T(Nx[�•C€C‚vT(}	MvU-JL[

I�}-MvKLT(NxJ�~Y•C•´[(y1y'•CU+NxJLMv[�U�~Y€+I�NxT(~�~Y€+I(UCUCT(} ¤-FpT(I�NPR�ˆ�[�KP}CI(U�¤C‚v[-NPO.•

X�SCŠ

ª.Œt8�#

Š

•

L

I

Œ<E&#

Š

•

L q

I

Œ

�

#

Š

•

Ldr

I

Œ

�jçuçuçC�

#

Š

•

L;×

I

Œ.e



z {K|K}K~ •<€��^ƒ‚z |K…�†t…K„uz |�H4ˆK•Kz�†�F4}K†&E�„u~ „u†t…

»

_

\�[�KLT?[(|gT?K?„+T(I�NPR1#

Š

•

Ld]

I

Œ�M7~:I ~Y[�‚v•CJLMv[�U�JL[;B�MON

X

EULd]

X

I(U+}�JLR-•+~6¤-F�MvJP~YT?‚zyST(ƒg•CMv|�I(KLM7I(U-J

•CU+}-T?K�JLKPI(U+~Y‚7I(JLMv[�U%‡G§4MvU+I(‚v‚vFg„�y'KL[�•°JLRCT…M7}-T?U-JLMvJYF;a XgJLKP_�_�c•„

•

Ld]

I

E

í

î

î

î

î

î

îï

•

*

Â

I

ª�•

*

Â

I

W

b/ƒ

ª

b

•

*

Â

I

e

•+*

Â

I

ª�•+*

Â

I

e

e e

•+*

Â

I

ð

ñ

ñ

ñ

ñ

ñ

ñ

ò

,

MvJ�y'[�‚v‚v[(¨6~6JLR+I(J{I(U-F�T(ƒg•CMv|�I(KLM7I(U-J�y'•CU+NxJLMv[�U�~Y€+I�NxT�~Y€+I(UCUCT(}�¤-F

X�S-Š

ª.Œ6N?I(U�¤+T	KLT?€CKLT(~YT?U-JLT(}

¤-F I	}-MvKLT(NxJ6~Y•C•´[(y1JLRCT…T(ƒg•CMv|�I(KLM7I(U-JGy'•CU+NxJLMv[�U ¤+I�~YM7~

X�S

Â

[(y1JLRCT:y'[�KL•�•

X�S

Â

E

Š

•

*

Â

I^,O•

*

Â

I(ªd,O•

*

Â

I(ª

b

,

çuçuç

,O•

*

Â

I(ª

g

Â

§

W

Œ

o

¨�RCT?KLT�b

µ

M7~GJLRCT	}-Mv•pT?U+~YMv[�Up[(ySJLRCT	ˆ�[�KP}CI(U�¤C‚v[-NPO1Ld]SI(U+}/'

µ

M7~�MvJP~GT?MvV�T?U-|�I(‚v•CTg‡G­6[�JLT{JLR+I(J

Mzy�JLRCT�• I(JLKLMv¥4\ÓM7~:KLT(I(‚•„%MvJP~…T?MvV�T?U-|�I(‚v•CT(~:I(€C€+T(I(K{MvU�Nx[�U�ÐY•CVgI(JLTp€+I(MvKP~x³1M•‡ Tg‡v„+Mzy�[�UCTp[(y�JLRCT

T?MvV�T?U-|�I(‚v•CT(~M'pM7~GNx[�•p€C‚vT?¥.„�MvJP~�Nx[�U�ÐY•CVgI(JLTEV 'pM7~�I(‚7~Y[�I(U T?MvV�T?U-|�I(‚v•CT6[(yt\�‡Sw•UpJLRCM7~�N?I�~YTg„-JLRCT

T(ƒg•CMv|�I(KLM7I(U-J�~Y€+I�NxT(~�¨�Mv‚v‚%I(€C€+T(I(K6MvU €+I(MvKP~x•

X�S

Â

�sX�W

S

Â

E

Š

•

*

Â

I^,

çuçuç

,O•

*

Â

I(ª

g

Â

§

W

Œ

o

�#Š

•

W

*

Â

I^,

çuçuç

,O•

W

*

Â

I(ª

g

Â

§

W

Œ

o

e

®�RCT?U�'{M7~.¯?T?KL[C„�JLRCTST(ƒg•CMv|�I(KLM7I(U-J1~Y€+I�NxTGM7~4~Y€+I(UCUCT(}…¤-F…JLRCTS¦+KP~YJ7b

µ

•p[�UC[�•pM7I(‚7~

Š

•p[�•pT?U-JP~PŒP‡

‹6‚vJLT?KLU+I(JLMv|gT?‚vFg„�¨�RCT?U�b

µ

M7~�[�UCT{I(U+}1' M7~�€C•CKLT?‚vF�Mv• I(V�MvU+I(KLFg„-JLRCT{~Y€+I�NxT{M7~�~Y€+I(UCUCT(} ¤-FpJLRCT

Nx[�•p€C‚vT?¥�T?¥-€+[�UCT?U-JLM7I(‚7~x„�¨�RCM7NPR�I(KLT�I(‚7~Y[�JLRCT�§C[�•CKLMvT?K�¤+I�~YM7~�y'•CU+NxJLMv[�U+~x‡˜XgMvU+NxT�I(U-F�[�UCT?W

€+I(KPI(•pT?JLT?KSJLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€�N?I(Up¤+T:€C•CJGMvU-JL[…MvJP~GN?I(UC[�UCM7N?I(‚.Nx[g[�KP}-MvU+I(JLT(~

Š

¨�RCT?KLT6JLRCT

V�KL[�•C€{[�€+T?KPI(JLMv[�U{¤+T(Nx[�•pT(~.IGJLKPI(U+~Y‚7I(JLMv[�U{MvU…JLRCT(~YT1UCT?¨�Nx[g[�KP}-MvU+I(JLT(~PŒP„�JLRCTG}-T(Nx[�•p€+[g~YMvJLMv[�U:[(y

T(ƒg•CMv|�I(KLM7I(U-J1y'•CU+NxJLMv[�Up~Y€+I�NxT(~1y'[�KGJLKPI(U+~Y‚7I(JLMv[�U I(€C€C‚vMvT(~S}-MvKLT(NxJL‚vF{JL[	I(‚v‚+[�JLRCT?KG[�UCT?W'€+I(KPI(•pT?JLT?K

JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€+~{I�~:¨GT?‚v‚

Š

I?y'JLT?K…KLT?W'€+I(KPI(•pT?JLT?KLMv¯(I(JLMv[�U.ŒP‡…Z4I(¤C‚vT

¸

M7~…Ip~Y•C•p• I(KLF [(y

~YT?|gT?KPI(‚%Nx[�•p•p[�U�[�UCT?W'€+I(KPI(•pT?JLT?K�V�KL[�•C€+~6I(U+} JLRCT?MvKGT(ƒg•CMv|�I(KLM7I(U-JGy'•CU+NxJLMv[�U�~Y€+I�NxT(~x‡

õ

ú4æCò=þ4ï'ä

	/%

ZGRCT�y'[�‚v‚v[(¨�MvUCV:y'•CU+NxJLMv[�U+~G~Y€+I(U I(UpT(ƒg•CMv|�I(KLM7I(U-J4y'•CU+NxJLMv[�Up~Y€+I�NxT:•CU+}-T?KSJLRCT

V�KL[�•C€�[(ySJLKPI(U+~Y‚7I(JLMv[�U+~tm�MON

Š7T

ŒP•

X

Eÿ² ´

Nx[g~

Š

·-ª.Œ

~YMvU

Š

·-ª.Œ µ ¶



z {K|K}K~ •<€��^ƒ‚z |K…�†t…K„uz |�H4ˆK•Kz�†�F4}K†&E�„u~ „u†t…

»

^

~YMvU+NxT

B�MON

X

El\

X

¨�RCT?KLT \áE

²́

ú F…·

· úJµ ¶

e

ZGRCT…MvU-JLT?KL€+[�‚7I(JLMv[�U T(ƒg•+I(JLMv[�U�I�~L~Y[-NxM7I(JLT(}�¨�MvJLR

X

M7~x•

Q

X

E#•

\

z

X

¨�RCT?KLT •

\

z

E

²́

Nx[g~

Š

·

T

Œ F�~YMvU

Š

·

T

Œ

~YMvU

Š

·

T

Œ Nx[g~

Š

·

T

Œ2µ ¶

‹�}-Mz±.T?KLT?U-J4¨�I?F…JL[6KLT?€CKLT(~YT?U-J1~Y€+I(U

ŠYX

Œ.M7~4¤-F:•+~YMvUCV6y'•CU+NxJLMv[�U+~4V�T?UCT?KPI(JLT(}…¤-F…JLRCT�ˆ�[�KP}CI(U

y'[�KL•´[(y�\�•

LsEGF4\�F

��q

E

²́

)Y· ú

ú F�)Y·�µ ¶

¨�RCT?KLTXFáE

²́

] )

]PF�)%µ ¶

EGF ZGRCT?[�KLT?•

¸

„+MvJ�N?I(U�|gT?KLMz¦+T(}�JLR+I(J

X�S

E�F

X	R

E

²

´

•6µ

N

I

•

§

µ

N

I

µ

¶

e

¨�RCT?KLT

X�S

I(KLT	JY¨G[�[(yGJLRCT�§C[�•CKLMvT?K6¤+I�~YM7~�y'•CU+NxJLMv[�U+~x‡…ZGRCT	UCT?¨�MvU-JLT?KL€+[�‚7I(JLMv[�U�T(ƒg•+I(JLMv[�U�MvU

JLRCM7~�N?I�~YT…M7~x•

Q

X

E
•

L

z

X

E³² ´

•6µ

N

z

ú

ú •

§

µ

N

z

µ¶

X

e

õ

ú4æCò=þ4ï'ä&Y

%

ZGRCT�y'[�‚v‚v[(¨�MvUCV�y'•CU+NxJLMv[�U+~�~Y€+I(U#I(U�T(ƒg•CMv|�I(KLM7I(U-J	y'•CU+NxJLMv[�U�~Y€+I�NxT�•CU+}-T?K

m�MON

Š7T

ŒP•

X

EÄýL~YMvU

`

ªd,PNx[g~

`

ªd,

¹

Nx[g~

b

ª6~YMvU6ªd,

¹

~YMvU

b

ª6Nx[g~+ª

þ

o

~YMvU+NxT

B�MON

X

El\

X

¨�RCT?KLT \áE

²ó

ó

ó

ó

ó

ó

´

ú�ú ú ]

ú�ú F{] ú

ú

¹

ú F

¸

F

¹

ú

¸

ú

µVô

ô

ô

ô

ô

ô

¶



z {K|K}K~ •<€��^ƒ‚z |K…�†t…K„uz |�H4ˆK•Kz�†�F4}K†&E�„u~ „u†t…

¼

ú

Z%KPI(U+~•y'[�KL• I(JLMv[�U�•6KL[�•C€ ÎSƒg•CMv|�I(KLM7I(U-J

§C•CU+NxJLMv[�U�Xg€+I�NxT

m�MON

Š7T

Œ�_

Š

ªd,P«CŒ�Ej_

Š

ª�F

T

,P«CŒ

M

*

Š

«CŒYª

ª

•+Z

I

P

m

¥

N

Š7T

Œ _

Š

ªd,P«CŒ<Es_

Š

•

§

z

ªd,P«CŒ

M

*

Š

«CŒYª�Z

Š

‚vU6ª.Œ

ª

P

m

ª

N

Š7T

Œ�_

Š

ªd,P«CŒ�Ej_

Š

ª
²

Š

]

J

T

ª.Œ.,P«CŒ

M

*

Š

«CŒYª

§

ª

•+Z�[

I

P

m�MRQ

Š7T

Œ _

Š

ªd,P«CŒ�Ej_

Š

ªd,P«‡F

T

Œ

M

*

Š

ª.ŒY«

ª

•+Z

L

P

m

¥

Q

Š7T

Œ�_

Š

ªd,P«CŒ�Ej_

Š

ªd,O•

§

z

«CŒ

M

*

Š

ª.ŒY«

Z

Š

‚vU6«CŒ

ª

P

m

ª

Q

Š7T

Œ _

Š

ªd,P«CŒ�Ej_

Š

ªd,P«�²

Š

]

J

T

«CŒLŒ

M

*

Š

ª.ŒY«

§

ª

•

Z�[

L

P

m�D

Š7T

Œ _

Š

ªd,P«CŒ<Ej_

Š

ª6Nx[g~

T

F=«G~YMvU

T

,Pª6~YMvU

T

J

«GNx[g~

T

Œ

M

*

Š

+�Œ/•6µ

N

•

P

m

¥

Š7T

Œ�_

Š

ªd,P«CŒ�Ej_

Š

•

§

z

ªd,O•

§

z

«CŒ

M

*

Š

-gŒY+�Z

Š

‚vU)+�Œ

ª

P

Z4I(¤C‚vT

¸

•SXgT?|gT?KPI(‚gT?¥CI(•p€C‚vT(~.[(y.[�UCT?W'€+I(KPI(•pT?JLT?K4JLKPI(U+~•y'[�KL• I(JLMv[�U{V�KL[�•C€+~SI(U+}{JLRCT?MvK4T(ƒg•CMv|�I(KLMvW

I(U-J…y'•CU+NxJLMv[�U=~Y€+I�NxT(~x‡�ZGRCTp€+I(KPI(•pT?JLT?K	·�M7~{I(U-F�MvU-JLT?V�T?K…¨�RCMv‚vT�JLRCT�€+I(KPI(•pT?JLT?K‡(�M7~{I(U-F

Nx[�•p€C‚vT?¥pU-•C•�¤+T?K?‡{ZGRCT{y'•CU+NxJLMv[�U1*�M7~…I(U-F�I(KL¤CMvJLKPI(KLF�y'•CU+NxJLMv[�U%‡	ZGRCT	|�I(KLM7I(¤C‚vT(~V+�,.-�KLTxy'T?K

JL[p€+[�‚7I(K{Nx[g[�KP}-MvU+I(JLT(~x‡{ZGRCT�~YT?J:UC[�JPI(JLMv[�U�}-T(~LNxKLMv¤+T(~6I ~YT?J:[(ySy'•CU+NxJLMv[�U+~6MvU+}-T?¥-T(} ¤-F�/�y'[�K

ú�01/�0�·+‡

‹´}-Mz±.T?KLT?U-J…¨�I?F�JL[�KLT?€CKLT(~YT?U-J{~Y€+I(U

ŠYX

Œ:M7~…¨�MvJLR�JLRCT�¤+I�~YM7~…y'•CU+NxJLMv[�U+~{}-T?JLT?KL•pMvUCT(}�¤-F

JLRCT{ˆ�[�KP}CI(U y'[�KL•´[(y�\�•

LjE�F4\1F

��q

E

²ó

ó

ó

ó

ó

ó

´

)

F�)

¹

)

F

¹

)

µVô

ô

ô

ô

ô

ô

¶

¨�RCT?KLT\F E

²ó

ó

ó

ó

ó

ó

´

]PF�)

W

`

F

W

`

)

] )

W

`

W

`

)

]PF�)»F{] )

] )»F{] F�)

µVô

ô

ô

ô

ô

ô

¶

e

I(U+} RCT?U+NxT…~Y€+I(U

ŠYX�S

ŒSM7~�}-T?JLT?KL•pMvUCT(}	¤-F

~Y€+I(U

Š

#

Š

•

L

I

ŒLŒ<E#~Y€+I(Uhý�•

µ

I

,O•

§

µ

I

,O•

`Yµ

I

,O•

§

`Yµ

I

þ

o

e

ZGRCT…MvU-JLT?KL€+[�‚7I(JLMv[�U T(ƒg•+I(JLMv[�U MvU JLRCM7~�N?I�~YT{M7~x•

m�MON

Š7T

Œ

X�S

E
•

L

z

X�S

E

²ó

ó

ó

ó

ó

ó

´

•6µ

z

•

§

µ

z

•6`Yµ

z

•

§

`Yµ

z

µVô

ô

ô

ô

ô

ô

¶

X�S

e



z {K|K}K~ •<€��^ƒ‚z |K…�†t…K„uz |�H4ˆK•Kz�†�F4}K†&E�„u~ „u†t…

¼

]

.�¸/. É4Ë4Â4¾tÀ<½uÁ�Â Å�º4¿�¾�ÆVÃ Ä^Á�ÇH] Ë4¼6À<½.�� G¿‡Ç<¿"! Æ)À�ÆKÇÜI Ç<Á�Ë;º�Ã

®�MvJLR�[�UCT?W'€+I(KPI(•pT?JLT?K6JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€+~

Š

MvU�JLRCT?MvK:N?I(UC[�UCM7N?I(‚SNx[g[�KP}-MvU+I(JLT(~PŒP„.|�I(KLMv[�•+~

T(ƒg•CMv|�I(KLM7I(U-J�y'•CU+NxJLMv[�U#~Y€+I�NxT(~ N?I(U#¤+T�Nx[�U+~YJLKL•+NxJLT(}�¤-F�NPRC[g[g~YMvUCV�}-Mz±.T?KLT?U-J;\ • I(JLKLM7NxT(~x³

~Y[�‚v•CJLMv[�U+~�JL[�JLRCT{~YFC~YJLT?•´[(yS€+I(KLJLM7I(‚4}-Mz±.T?KLT?U-JLM7I(‚%T(ƒg•+I(JLMv[�U+~�B

X

El\

X

T?¥-M7~YJGy'[�K:I(KL¤CMvJLKPI(KLF

NPRC[�M7NxT(~�[(yC\�‡

Ž

U-y'[�KLJL•CU+I(JLT?‚vFg„�JLRCT?KLT�M7~pUC[�~YFC~YJLT?• I(JLM7N ¨�I?F�JL[�Nx[�U+~YJLKL•+NxJ V�T?UCT?KPI(‚�b+W

}-Mv•pT?U+~YMv[�U+I(‚�T(ƒg•CMv|�I(KLM7I(U-J�~Y€+I�NxT(~	y'[�Kp•�•C‚vJLMvW'€+I(KPI(•pT?JLT?K…V�KL[�•C€+~x‡

Ž

UC‚vMvOgT [�UCT?W'€+I(KPI(•pT?JLT?K

V�KL[�•C€+~x„gI(KL¤CMvJLKPI(KLF{NPRC[�M7NxT(~.[(yd\C]-y'[�K4•�•C‚vJLMvW'€+I(KPI(•pTxJLT?K+V�KL[�•C€+~4¨�Mv‚v‚�[(y'JLT?U{UC[�J4F-MvT?‚7}:~Y[�‚v|�I(¤C‚vT

~YFC~YJLT?• ~:[(y…}-Mz±.T?KLT?U-JLM7I(‚ST(ƒg•+I(JLMv[�U+~x‡�§C[�K	‹6¤+T?‚vM7I(U�•�•C‚vJLMvW'€+I(KPI(•pT?JLT?K6V�KL[�•C€+~x„SM•‡ Tg‡�V�KL[�•C€+~

• I�}-T�•C€p[(y4[�UCT?W'€+I(KPI(•pT?JLT?KG~Y•C¤CV�KL[�•C€+~GJLR+I(J�Nx[�•p•�•CJLTg„?RC[(¨GT?|gT?K?„-I{N?I(JLT?V�[�KLMv¯(I(JLMv[�U�[(y4JLRCT

T(ƒg•CMv|�I(KLM7I(U-J1~Y€+I�NxT(~S~YMv•pMv‚7I(K%JL[…JLR+I(J1y'[�KS[�UCT?W'€+I(KPI(•pT?JLT?K4V�KL[�•C€+~GN?I(U	¤+T:N?I(KLKLMvT(}…[�•CJ?‡Sw•U	JLRCT

y'[�‚v‚v[(¨�MvUCVC„(JLRCT�N?I(JLT?V�[�KLMv¯(I(JLMv[�U	[(y+T(ƒg•CMv|�I(KLM7I(U-J4~Y€+I�NxT(~%y'[�KS‹6¤+T?‚vM7I(U…•�•C‚vJLMvW'€+I(KPI(•pT?JLT?K+V�KL[�•C€+~

M7~.€CKLT(~YT?U-JLT(}.‡%‹�y'JLT?K%JLR+I(J?„�IGJLT(NPRCUCM7ƒg•CT%y'[�K4R+I(U+}-‚vMvUCV�UC[�UCW•‹6¤+T?‚vM7I(U…•�•C‚vJLMvW'€+I(KPI(•pT?JLT?KCV�KL[�•C€+~

M7~�~Y•CV�V�T(~YJLT(}.‡

êC�Sä-ï'è'æCì“ÿ˜÷4ï7ó(è-uPâ6æCã(æCò=ägó(ä-ã

�

ã(í+÷4þ4ô�®�RCT?U�JLRCT •�•C‚vJLMvW'€+I(KPI(•pT?JLT?K:JLKPI(U+~•y'[�KL• I(JLMv[�U

V�KL[�•C€�M7~…‹6¤+T?‚vM7I(U%„.JLRCT?KLT	T?¥-M7~YJP~:I KLT?W'€+I(KPI(•pT?JLT?KLMv¯(I(JLMv[�U�[(y�JLRCT�V�KL[�•C€=~Y[ JLR+I(J…JLRCT�V�KL[�•C€

I�NxJLMv[�UpM7~ST(ƒg•CMv|�I(‚vT?U-JSJL[	MvU+}-T?€+T?U+}-T?U-JSJLKPI(U+~Y‚7I(JLMv[�U+~GMvUpJLRCT:UCT?¨#€+I(KPI(•pT?JLT?KLMv¯(I(JLMv[�U;a QS[�R%]�]g„

X-’:Ô.^

¸

„1§1QG^

»

c•‡=§C[�KL• I(‚v‚vFg„%y'[�KpI(U-F�JY¨G[�W'€+I(KPI(•pT?JLT?K	‹6¤+T?‚vM7I(U=V�KL[�•C€%„GJLRCT?KLT T?¥-M7~YJP~{I�KLT?W

€+I(KPI(•pT?JLT?KLMv¯(I(JLMv[�Up[(y1JLRCT:y'•CU+NxJLMv[�U;_

Š�7+Š

ªd,P«CŒ.,98

Š

ªd,P«CŒLŒS~Y[�JLR+I(J

m

Š7T6W

,

T

b

Œ�_

Š�7

,98gŒtEs_

Š�7

J

T6W

,98

J

T

b

Œ.e

XgT?V�• I(U�ŸPž	¡�£vÞ�MvUla X-’:Ô.^

¸

c�}-T(~LNxKLMv¤+T�I�Nx[�U+~YJLKL•+NxJLMv|gTp¨�I?F�[(y{}-T?JLT?KL•pMvUCMvUCV JLRCM7~	N?I(UC[�UCMvW

N?I(‚1KLT?W'€+I(KPI(•pT?JLT?KLMv¯(I(JLMv[�U%‡…w•U�JLRCT	UCT?¨µ€+I(KPI(•pT?JLT?KLMv¯(I(JLMv[�U%„CJLRCT�T(ƒg•CMv|�I(KLM7I(U-J:~Y€+I�NxT	y'[�K:JLRCT

JY¨G[�W'€+I(KPI(•pT?JLT?K…V�KL[�•C€=M7~	~YMv•p€C‚vF�JLRCTp€CKL[-}-•+NxJ	[(y6JLRCTpT(ƒg•CMv|�I(KLM7I(U-J	~Y€+I�NxT(~:y'[�K	T(I�NPR�[�UCT?W

€+I(KPI(•pT?JLT?KGJLKPI(U+~Y‚7I(JLMv[�U�V�KL[�•C€%•

~Y€+I(U

ŠYX6Š�7

,98gŒLŒ<E#~Y€+I(U

Š^7

ª

•

Z

:

Œ




~Y€+I(U

Š

8C_O•.`

;

Œ

y'[�K{ú40l/:0k3¶I(U+}�ú40k2;0'5•‡	­6[�JLT�JLR+I(J…•�•C‚vJLMvW'€+I(KPI(•pT?JLT?KGV�KL[�•C€+~{I�NxJLMvUCV [�U=IpJY¨G[�W

}-Mv•pT?U+~YMv[�U+I(‚GMv• I(V�T ¨�MvJLR�•p[�KLTpJLR+I(U�JY¨G[�€+I(KPI(•pT?JLT?KP~	I(KLT�UCT(NxT(~L~LI(KLMv‚vF�UC[�Jp‹6¤+T?‚vM7I(U�I�~

JLRCT?KLT{I(KLT…[�UC‚vFpJY¨G[	MvU+}-T?€+T?U+}-T?U-JGJLKPI(U+~Y‚7I(JLMv[�U+~6MvU I(U�Mv• I(V�Tg‡



z {K|K}K~ •<€��^ƒ‚z |K…�†t…K„uz |�H4ˆK•Kz�†�F4}K†&E�„u~ „u†t…

¼�¸

õ

ú4æCò=þ4ï'ä

�G%

QS[�U+~YM7}-T?K…JLRCT	V�KL[�•C€�[(y�KL[�JPI(JLMv[�U�I(U+}�•CUCMzy'[�KL•²~LN?I(‚vMvUCVp• I�}-T{•C€�[(yGJLRCT

JY¨G[�[�UCT?W'€+I(KPI(•pT?JLT?Kp~Y•C¤CV�KL[�•C€+~�m�D

Š7T6W

Œ	I(U+}1m

¥

Š7T

b

Œ…y'KL[�• Z4I(¤C‚vT

¸

‡˜ZGRCT�V�T?UCT?KPI(JL[�KP~�y'[�K

JLRCT(~YT V�KL[�•C€+~�I(KLT;B�D�E F:ª

H

H.L‡J

«

H

H.I

I(U+}1B

¥

E�ª

H

H.I�J

«

H

H.L

KLT(~Y€+T(NxJLMv|gT?‚vFg‡�’�T(N?I(‚v‚GJLR+I(J

JY¨G[�[�UCT?W'€+I(KPI(•pT?JLT?K…V�KL[�•C€+~�I(KLT ‹6¤+T?‚vM7I(U�Mzy6JLRCT?MvK…V�T?UCT?KPI(JL[�KP~	Nx[�•p•�•CJLTg³.M•‡ Tg‡v„ta B�Du,.B

¥

c)E

B�D.B

¥

FGB

¥

B�D:EÌú�e�w•JpM7~�T(I�~YF�JL[=|gT?KLMzy'F=JLR+I(J JLRCM7~�T(ƒg•+I(‚vMvJYF=RC[�‚7}C~pMvU�[�•CK�N?I�~YTg‡“ZGRCT

KLT?W'€+I(KPI(•pT?JLT?KLMv¯(I(JLMv[�U�JLR+I(J6• I(OgT(~�m�D

Š7T6W

ŒGI(U+}Cm

¥

Š7T

b

ŒGI�NxJ:I�~GJLKPI(U+~Y‚7I(JLMv[�U+~�[�U�JLRCT…Mv• I(V�T:M7~x•

7+Š

ªd,P«CŒáE I(KPNxJPI(U

Š

«�²(ª.Œ<Es-

8

Š

ªd,P«CŒ»E ‚vU

Š�a

ª

b

J

«

b

Œ�E�‚vU

Š

+�Œ

ZGR-•+~x„CJLRCT…T(ƒg•CMv|�I(KLM7I(U-J�~Y€+I�NxT(~Gy'[�K6KL[�JPI(JLMv[�U�I(U+} ~LN?I(‚vMvUCVpI(KLTg•

~Y€+I(U

Š

+

`

Š

‚vU)+�Œ

ª

Œ




ú./�³`b

Š

•

µ

_

•

Œ y'[�K˜ú�01/�0j3 I(U+}»2‡8�9le

ZGRCT6~Y‚vMvV�R-J1}-Mz±.T?KLT?U+NxT(~4¤+T?JY¨GT?T?U{JLRCTGT(ƒg•CMv|�I(KLM7I(U-J%y'•CU+NxJLMv[�U�~Y€+I�NxT(~4y'[�K1KL[�JPI(JLMv[�UpI(U+}	~LN?I(‚vMvUCV

M7~	}-•CT�JL[�JLRCT�JL[�€+[�‚v[�V�F=[(y…JLRCT JY¨G[�JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€+~x•�KL[�JPI(JLMv[�U�M7~{JL[�€+[�‚v[�V�M7N?I(‚v‚vF

T(ƒg•CMv|�I(‚vT?U-JGJL[�Ief�¨�RCMv‚vT…~LN?I(‚vMvUCV�M7~GJL[�€+[�‚v[�V�M7N?I(‚v‚vFpT(ƒg•CMv|�I(‚vT?U-JGJL[���‡

b�í+ì;uPêC�Sä-ï'è'æCìpÿ˜÷4ï7ó(è-uPâ6æCã(æCò=ägó(ä-ã

�

ã(í+÷4þ4ô §C[�K%•�•C‚vJLMvW'€+I(KPI(•pT?JLT?KCJLKPI(U+~•y'[�KL• I(JLMv[�U:V�KL[�•C€+~

JLR+I(J:I(KLT…UC[�J:‹6¤+T?‚vM7I(U%„-JLRCT?KLT{I(KLT…UC[�KLT?W'€+I(KPI(•pT?JLT?KLMv¯(I(JLMv[�U+~G~Y•+NPR JLR+I(J6JLRCT…V�KL[�•C€�¤+T?R+I?|gT(~

‚vMvOgTpJLRCT V�KL[�•C€�[(y…MvU+}-T?€+T?U+}-T?U-J	JLKPI(U+~Y‚7I(JLMv[�U+~	MvU=JLRCT UCT?¨´€+I(KPI(•pT?JLT?KLMv¯(I(JLMv[�U%‡=¬6UCT ¨�I?F

JL[ I(€C€CKL[gI�NPR�JLRCT{€CKL[�¤C‚vT?•°M7~6JL[p~YJPI(KLJ:¨�MvJLR�JLRCT{‚7I(KLV�T(~YJ…‹6¤+T?‚vM7I(U�~Y•C¤CV�KL[�•C€�[(yGJLRCT{•�•C‚vJLMvW

€+I(KPI(•pT?JLT?K.JLKPI(U+~•y'[�KL• I(JLMv[�U{V�KL[�•C€%‡SZGRCTSKLT(~YJ4[(y+JLRCTG~Y•C¤CV�KL[�•C€+~1Mv•p€+[g~YTSNx[�U+~YJLKPI(MvU-JP~%[�U{JLRCM7~

MvUCMvJLM7I(‚1T(ƒg•CMv|�I(KLM7I(U-J6y'•CU+NxJLMv[�U�~Y€+I�NxT�¤-F�¨�I?F�[(y6JLRCT�}-Mz±.T?KLT?U-JLM7I(‚1T(ƒg•+I(JLMv[�U+~x•‡B

µ

X

EÑ\C]

X

‡

ZGR-•+~x„4JLRCT�T(ƒg•CMv|�I(KLM7I(U-J:y'•CU+NxJLMv[�U�~Y€+I�NxT�y'[�K…JLRCTp•�•C‚vJLMvW'€+I(KPI(•pT?JLTxK6JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€

N?I(Up¤+T{Nx[�U+~YJLKL•+NxJLT(}�¤-Fp~Y•+N?NxT(~L~YMv|gT?‚vF	Nx[�U+~YJLKPI(MvUCMvUCV	JLRCT:T(ƒg•CMv|�I(KLM7I(U-J1y'•CU+NxJLMv[�U ~Y€+I�NxT…[(y4JLRCT

‚7I(KLV�T(~YJ6‹6¤+T?‚vM7I(U�~Y•C¤CV�KL[�•C€%‡

õ

ú4æCò=þ4ï'ä

õ��T%

QS[�U+~YM7}-T?K JLRCT�•�•C‚vJLMvW'€+I(KPI(•pT?JLT?K	JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€�• I�}-T�•C€#[(y

JLKPI(U+~Y‚7I(JLMv[�U+~SMvU	JLRCT:ª�I(U+}p«{}-MvKLT(NxJLMv[�U+~4JL[�V�T?JLRCT?KS¨�MvJLR�JLRCT6V�KL[�•C€�[(y4KL[�JPI(JLMv[�U+~x„gM•‡ Tg‡dm�MON�,Ym�MRQ

I(U+}1m�DpKLT(~Y€+T(NxJLMv|gT?‚vFg‡�ZGRCT�‚7I(KLV�T(~YJ ‹6¤+T?‚vM7I(U�~Y•C¤CV�KL[�•C€#M7~	JLRCT�JY¨G[�W'€+I(KPI(•pT?JLT?K	V�KL[�•C€#[(y

JLKPI(U+~Y‚7I(JLMv[�U+~�MvU�JLRCT{ª�I(U+}�«p}-MvKLT(NxJLMv[�U+~x‡GZGRCT…T(ƒg•CMv|�I(KLM7I(U-JGy'•CU+NxJLMv[�U�~Y€+I�NxT…y'[�K6JLRCM7~GV�KL[�•C€

M7~x•1~Y€+I(U

ŠYX

Œ<E#~Y€+I(U

Š

ª

ª

«

_

•+Z

I

Û

`

L

Œ4y'[�K�ú�01/�0j3°I(U+}pú�0s2‡0l5•‡1ZGRCT…V�KL[�•C€ [(y4KL[�JPI(JLMv[�U+~



z {K|K}K~ •<€��^ƒ‚z |K…�†t…K„uz |�H4ˆK•Kz�†�F4}K†&E�„u~ „u†t…

¼�¹

F-MvT?‚7}C~�JLRCT�I�}C}-MvJLMv[�U+I(‚{Nx[�U+~YJLKPI(MvU-J JLR+I(J;B�D

X

E \Ec

X

¨�RCT?KLT�B�D1EPF:ª�H

H.L�J

«�H

H.I

‡uEGF

[�¤+~YT?KL|�I(JLMv[�U%„+¨GT	N?I(U�KL•C‚vT…[�•CJ:JLRCT{T?¥-€+[�UCT?U-JLM7I(‚7~%•+Z

I

Û

`

L

~YMvU+NxT{I(€C€C‚vF-MvUCVCB�D6JL[�T(I�NPR�JLT?KL•

MvU-JLKL[-}-•+NxT(~	I�•p[�UC[�•pM7I(‚1y•I�NxJL[�K�T(I�NPR=JLMv•pTg³1KLT?€+T(I(JLT(}=I(€C€C‚vM7N?I(JLMv[�U+~	[(y:JLRCT�MvU-¦+UCMvJLT(~YMv• I(‚

V�T?UCT?KPI(JL[�K1¨�Mv‚v‚-UC[�J1JLT?KL•pMvU+I(JLTG~YMvU+NxTSJLRCT�•p[�UC[�•pM7I(‚7~+[(y%}-Mz±.T?KLT?U-J1}-T?V�KLT?T(~1I(KLTGMvU+}-T?€+T?U+}-T?U-J?³

JLR-•+~t(�Ej=4E�ú-‡G‹6€C€C‚vF-MvUCVVB�DGJL[{JLRCT6•p[�UC[�•pM7I(‚Cª

ª

«

_

„-RC[(¨GT?|gT?K?„�KPI(M7~YT(~SJLRCT6€+[(¨GT?KGMvU�[�UCT

|�I(KLM7I(¤C‚vTGI(U+}…}-T(NxKLT(I�~YT(~.JLRCT1€+[(¨GT?K%MvU…JLRCT1[�JLRCT?K?‡SXg•+N?NxT(~L~YMv|gT1I(€C€C‚vM7N?I(JLMv[�U+~.¨�Mv‚v‚�KLT(~Y•C‚vJ.MvU…[�UCT

[(y%JLRCT6|�I(KLM7I(¤C‚vT(~1¤+T?MvUCV…KLT(}-•+NxT(}{JL[…¯?T?KL[C‡S‰6T?U+NxTg„

M

ª

ª

«

_

P6M7~SI(U�T(ƒg•CMv|�I(KLM7I(U-J4y'•CU+NxJLMv[�Up~Y€+I�NxT

•CU+}-T?K1JLRCM7~%V�KL[�•C€�¨�RCT?KLT�ú�0:/

J

2�0s3˜y'[�KS~Y[�•pT�3�‡1­6[�JLTGJLR+I(J1JLRCM7~4M7~%UC[�JSJLRCTG[�UC‚vF…¦+UCMvJLT

}-Mv•pT?U+~YMv[�U+I(‚+T(ƒg•CMv|�I(KLM7I(U-JSy'•CU+NxJLMv[�U ~Y€+I�NxT:y'[�K�JLRCM7~SJLKPI(U+~•y'[�KL• I(JLMv[�U V�KL[�•C€%‡GH1KL[-NxT?T(}-MvUCV	¤-F

¦+KP~YJ	M7}-T?U-JLMzy'F-MvUCV�JLRCT T(ƒg•CMv|�I(KLM7I(U-J…y'•CU+NxJLMv[�U�~Y€+I�NxTpy'[�K	KL[�JPI(JLMv[�U�I(U+}=JLRCT?U�T?U-y'[�KPNxMvUCV�JLRCT

Nx[�U+~YJLKPI(MvU-JP~:Mv•p€+[g~YT(}�¤-F�JLRCT�MvU-¦+UCMvJLT(~YMv• I(‚%V�T?UCT?KPI(JL[�KP~…[(y6ª�I(U+}�« JLKPI(U+~Y‚7I(JLMv[�U+~‡B�MON�I(U+}

B�MRQ6¨�Mv‚v‚.€CKL[-}-•+NxT{JLRCT:y•I(•pMv‚vF	[(ySEGT(~L~YT?‚.y'•CU+NxJLMv[�U+~Va ©.T?U+^�ú(¤�c•‡

ZGR-•+~	y•I(K?„�T(ƒg•CMv|�I(KLM7I(U-J	y'•CU+NxJLMv[�U�~Y€+I�NxT(~�R+I?|gT�¤+T?T?U�Nx[�U+~YJLKL•+NxJLT(}�MvU�JY¨G[=~YJLT?€+~x•

Š

](Œ

• I(JLKLM7NxT(~�\C]GI(KLT	~YT?‚vT(NxJLT(}.„

Š•¸

ŒGT(ƒg•CMv|�I(KLM7I(U-JGy'•CU+NxJLMv[�U+~6~Y€+I�NxT(~6I(KLT	}-T?KLMv|gT(}p¤-F ~Y[�‚v|-MvUCV�JLRCT

Nx[�KLKLT(~Y€+[�U+}-MvUCV�~YFC~YJLT?•²[(y6€+I(KLJLM7I(‚G}-Mz±.T?KLT?U-JLM7I(‚1T(ƒg•+I(JLMv[�U+~x‡

Ž

U-y'[�KLJL•CU+I(JLT?‚vFg„%[�UC‚vF�y'[�K{[�UCT?W

€+I(KPI(•pT?JLT?K…JLKPI(U+~•y'[�KL• I(JLMv[�U=V�KL[�•C€+~�I(KLTp¨GTpV�•+I(KPI(U-JLT?T(}�JL[�¦+U+}=I�~Y[�‚v•CJLMv[�U%‡�§C[�K{•�•C‚vJLMvW

€+I(KPI(•pT?JLT?K�JLKPI(U+~•y'[�KL• I(JLMv[�U#V�KL[�•C€+~x„…I(KL¤CMvJLKPI(KLF#NPRC[�M7NxT(~�[(yC\C]{¨�Mv‚v‚:UC[�J�I(‚v¨�I?FC~�F-MvT?‚7}�I

~Y[�‚v•CJLMv[�U%‡�‹6‚vJLT?KLU+I(JLMv|gT?‚vFg„%¨GT�Nx[�•C‚7}�¤+T?V�MvU�¤-F�~YT?‚vT(NxJLMvUCV�I(U=MvU-JLT?KL€+[�‚7I(JLMv[�U=• I(JLKLMv¥:Z

Š7[

Œ

I(U+}�JLRCT?U�}-T?KLMv|gT{MvJP~:MvU-¦+UCMvJLT(~YMv• I(‚%V�T?UCT?KPI(JL[�KP~‡\C]6I(U+}�Nx[�KLKLT(~Y€+[�U+}-MvUCV�~YFC~YJLT?•�[(y�€+I(KLJLM7I(‚

}-Mz±.T?KLT?U-JLM7I(‚�T(ƒg•+I(JLMv[�U+~x‡�ZGRCT�T(ƒg•CMv|�I(KLM7I(U-J	y'•CU+NxJLMv[�U�~Y€+I�NxT�JLR+I(JpM7~	JLRCT�~Y[�‚v•CJLMv[�U�JL[�JLRCM7~

~YFC~YJLT?•²[(y6€+I(KLJLM7I(‚G}-Mz±.T?KLT?U-JLM7I(‚1T(ƒg•+I(JLMv[�U+~{N?I(U�JLRCT?U�¤+T Nx[�•�¤CMvUCT(} ¨�MvJLR�MvJP~YT?‚zy�|-M7Ip|gT(NxJL[�K

~Y•C• ~GI(U+} JLT?U+~Y[�K6€CKL[-}-•+NxJP~�JL[�€CKL[-}-•+NxT…‚7I(KLV�T?K�T(ƒg•CMv|�I(KLM7I(U-JGy'•CU+NxJLMv[�U�~Y€+I�NxT(~x‡

õ

ú4æCò=þ4ï'ä

õ+õG%

QS[�U+~YM7}-T?K{JLRCTpJY¨G[�W'€+I(KPI(•pT?JLT?K{V�KL[�•C€=[(y:JLKPI(U+~Y‚7I(JLMv[�U+~	I(U+}=~LN?I(‚vMvUCVg~…MvU

JLRCT{ªCW•}-MvKLT(NxJLMv[�U%•

m

Š7T6W

,

T

b

Œ�ú

Š

ªd,P«CŒ�Ejú

Š

•

§

zVÀ

ª�F

T

b

,P«CŒ.e

®�T{~YT?‚vT(NxJGJLRCT:y'[�‚v‚v[(¨�MvUCV	MvU-JLT?KL€+[�‚7I(JLMv[�U • I(JLKLMv¥�Z°y'[�K6JLRCM7~GV�KL[�•C€%•

Z

Š7T6W

,

T

b

Œ�E³² ´

•

§

zVÀ

F

T

b

ú ]@µ ¶

e



z {K|K}K~ •<€��^ƒ‚z |K…�†t…K„uz |�H4ˆK•Kz�†�F4}K†&E�„u~ „u†t…

¼(»

•6KL[�•C€+~

Š�d

€+I(KPI(•pT?JLT?KP~PŒ ÎSƒg•CMv|�I(KLM7I(U-J6§C•CU+NxJLMv[�U�Xg€+I�NxT

ªd,P«gW'JLKPI(U+~Y‚7I(JLMv[�U

Š•¸

Œ

M

ª

ª

«

_

•+Z

I

Û

`

L

P y'[�K:ú�01/�0j3 I(U+}²ú�0j2‡0l5•‡

ªd,P«gW•~LN?I(‚vMvUCV

Š•¸

Œ

M

ª

Z

«

`

Š

‚vU6ª.Œ

ª

Š

‚vU6«CŒ

_

P y'[�K:ú�0:/;0s3 I(U+}øú�0s2�0j5•‡

’�[�JPI(JLMv[�U

M

+�Z

Š

‚vU)+�Œ

ª

•6µ

N

•

P y'[�K:ú�0:/;0s3�‡

Ž

UCMzy'[�KL•pW•~LN?I(‚vMvUCV

Š•¸

Œ

ªd,P«gW'JLKPI(U+~Y‚7I(JLMv[�U

M

ª

ª

«

_

P y'[�K6ú�01/

J

2‡0s3�‡

’�[�JPI(JLMv[�U

Š•¹

Œ

ªd,P«gW'JLKPI(U+~Y‚7I(JLMv[�U

M

ª

ª

«

_

P y'[�K6ú�01/�0j3 I(U+}²ú�0j2‡0l5•‡

ªd,P«gW•~LN?I(‚vMvUCV

Š'»

Œ

ªd,P«gW'JLKPI(U+~Y‚7I(JLMv[�U

M

ª

ª

«

_

P y'[�K6ú�01/

J

2‡0s3�‡

ªd,P«gW•~LN?I(‚vMvUCV

’�[�JPI(JLMv[�U

Š•¼

Œ

Z4I(¤C‚vT

¹

•SXgT?|gT?KPI(‚-T?¥CI(•p€C‚vT(~%[(y.•�•C‚vJLMvW'€+I(KPI(•pT?JLT?K.V�KL[�•C€+~SI(U+}	JLRCT?MvK1T(ƒg•CMv|�I(KLM7I(U-J4•pT(I�~Y•CKLMvUCV

~Y€+I�NxT(~x‡GZGRCT…€+I(KPI(•pT?JLT?KP~ /
,.2�,.34,657,x·�8�9�I(U+};(<,.=�8

ü

‡

­6[�JLT:JLR+I(J�Nx[�•p€+[g~YMvJLMv[�Up[(y4JY¨G[	JLKPI(U+~•y'[�KL• I(JLMv[�U+~�m

Š7T

T

W

,

T

T

b

Œ
m

Š7T

S

W

,

T

S

b

Œ1KLT(~YT?•�¤C‚vT(~%JLRCT:•�•C‚vJLMvW

€C‚vM7N?I(JLMv[�U [(y1JLRCT…JY¨G[�Nx[�KLKLT(~Y€+[�U+}-MvUCV�MvU-JLT?KL€+[�‚7I(JLMv[�U • I(JLKLM7NxT(~tZ

Š7T

T

W

,

T

T

b

Œ�Z

Š7T

S

W

,

T

S

b

ŒP•

m

Š7T

T

W

,

T

T

b

Œdm

Š7T

S

W

,

T

S

b

Œ<E1m

Š7T

S

W

J

T

T

W

,O•

§

z.e

À

T

S

b

J

T

T

b

Œ

I(U+}

Z

Š7T

T

W

,

T

T

b

Œ�Z

Š7T

S

W

,

T

S

b

Œ<EjZ

Š7T

S

W

J

T

T

W

,O•

§

z

e

À

T

S

b

J

T

T

b

Œ.e

ZGRCM7~GM7~GUC[�J:I{•pT?KLT:Nx[�MvU+NxM7}-T?U+NxTg³gMvUpy•I�NxJ?„+I(‚v‚.MvU-JLT?KL€+[�‚7I(JLMv[�U • I(JLKLM7NxT(~GI(KLT…KLT?‚7I(JLT(}�JL[�JLRCT?MvK

JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€+~	MvU�I�~YMv•pMv‚7I(K:¨�I?Fg‡�\�[�KLTp€CKLT(NxM7~YT?‚vFg„%JLRCTpV�KL[�•C€=[(y6MvU-JLT?KL€+[�‚7I(JLMv[�U

• I(JLKLM7NxT(~GM7~6RC[�•p[�•p[�KL€CRCM7N:JL[ JLRCT	JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€%³%‚vMvOgT?¨�M7~YTg„CJLRCT?MvK:KLT(~Y€+T(NxJLMv|gT{©.MvT

I(‚vV�T?¤CKPI�~{I(KLTpI(‚7~Y[ RC[�•p[�•p[�KL€CRCM7N…JL[ T(I�NPR�[�JLRCT?K?‡�§CKL[�•²JLRCT	MvU-JLT?KL€+[�‚7I(JLMv[�U�• I(JLKLMv¥;Z

Š7[

Œ

JLRCT…MvU-¦+UCMvJLT(~YMv• I(‚+V�T?UCT?KPI(JL[�KP~6N?I(U ¤+T{}-T?KLMv|gT(}.•

\�q

e

E

}

}

T6W

Z

Š7[

Œ

y

y

y

y

y

[

{

�

E³² ´

F{]Óú

ú ú�µ ¶

,

\Cr

e

E

}

}

T

b

Z

Š7[

Œ

y

y

y

y

y

[

{

�

E³² ´

ú F{]

ú ú·µ ¶

e



z {K|K}K~ •<€��^ƒ‚z |K…�†t…K„uz |�H4ˆK•Kz�†�F4}K†&E�„u~ „u†t…

¼�¼

Xg•C¤+~YT(ƒg•CT?U-JL‚vFg„+JLRCT�|gT(NxJL[�K6[(yGy'•CU+NxJLMv[�U+~

X

I(KLT�JLRCT�~Y[�‚v•CJLMv[�U+~:[(y�JLRCT{y'[�‚v‚v[(¨�MvUCV�~YFC~YJLT?•�[(y

€+I(KLJLM7I(‚4}-Mz±.T?KLT?U-JLM7I(‚.T(ƒg•+I(JLMv[�U+~x•

B

W�X

E F:ªCH

H.I

X

E \�q

X

,

B

b

X

E FjH

H.I

X

E \Cr

X

e

ZGRCT�~Y[�‚v•CJLMv[�U{JL[6JLRCT(~YTST(ƒg•+I(JLMv[�U+~%M7~

X6Š

ª.Œ<Ej*

Š

«CŒ

Š

ªd,?](Œ7o{¨�RCT?KLT)*:M7~4I(U	I(KL¤CMvJLKPI(KLF:y'•CU+NxJLMv[�U+~

~Y[�‚vT?‚vF�MvU=«+‡�XgT?JLJLMvUCV�*

Š

«CŒ‡Žø]	y'[�K�~YMv•p€C‚vM7NxMvJ•Fg„.JLRCTp‚vMvUCT(I(KLMv¯?T(}�JLT?U+~Y[�K{€CKL[-}-•+NxJ�~Y€+I�NxT [(y

�

g

µ

{

W

X

µ

Š

ª.Œ{¨�RCT?KLT

X

µ

Š

ª.ŒCE

X6Š

ª.Œ


‚çuçuç�
GX6Š

ª.Œ{•�•C‚vJLMv€C‚vMvT?}'):JLMv•pT(~…M7~�~Y€+I(UCUCT(}=¤-F�JLRCT

y'•CU+NxJLMv[�U+~

M

ª

ª

P:y'[�K6ú�0:/;0�b4‡

Z4I(¤C‚vT

¹

M7~%I�~Y•C•p• I(KLF�[(y+~YT?|gT?KPI(‚�Nx[�•p•p[�U6•�•C‚vJLMvW'€+I(KPI(•pT?JLT?K-V�KL[�•C€+~4I(U+}…JLRCT?MvK.T(ƒg•CMv|�I(KLMvW

I(U-JGy'•CU+NxJLMv[�U�~Y€+I�NxT(~6}-T?KLMv|gT(}�MvU�~YMv•pMv‚7I(KS¨�I?FC~x‡

.�¸=< Å;Ë1!f! ¿‡Ç	


®�T{Nx[�U+Nx‚v•+}-T…¨�MvJLR�I	~Y•C•p• I(KLF	[(ySJLRCT…KLT(~Y•C‚vJP~G€CKLT(~YT?U-JLT(}�MvU JLRCM7~�NPR+I(€CJLT?K?‡

]�‡6†6T?JLT?KL•pMvUCMvUCV:JLRCT6¤+I�~YM7~1y'•CU+NxJLMv[�U+~1y'[�K�I{~YJLT?T?KPI(¤C‚vT�y'•CU+NxJLMv[�Up•CU+}-T?K�I…V�Mv|gT?U�JLKPI(U+~•y'[�KLW

• I(JLMv[�U�V�KL[�•C€�M7~6T(ƒg•CMv|�I(‚vT?U-J�JL[�¦+U+}-MvUCV�JLRCT	‚v[(¨GT(~YJLW•}-Mv•pT?U+~YMv[�U+I(‚.T(ƒg•CMv|�I(KLM7I(U-J�y'•CU+NxW

JLMv[�U�~Y€+I�NxT{Nx[�U-JPI(MvUCMvUCV�JLRCT…[�KL¤CMvJ6[(ySJLRCT{~YJLT?T?KLT(}�y'•CU+NxJLMv[�U%‡6XgJLT?T?KPI(¤C‚vT6y'•CU+NxJLMv[�U+~6I(KLT

€CKLT(NxM7~YT?‚vF	JLRC[g~YT…y'•CU+NxJLMv[�U+~G¨�MvJLRp¦+UCMvJLT{}-Mv•pT?U+~YMv[�U+I(‚.T(ƒg•CMv|�I(KLM7I(U-J�~Y€+I�NxT(~x‡

¸

‡6‹´y'•CU+NxJLMv[�U�~Y€+I�NxT�M7~pNx‚v[g~YT(}=•CU+}-T?KpI�JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€�Mzy{I(U+}�[�UC‚vF=Mzy…MvJ�M7~

Nx‚v[g~YT(}�•CU+}-T?K�T(I�NPRp[(y1JLRCT:V�KL[�•C€di ~�MvU-¦+UCMvJLT(~YMv• I(‚CV�T?UCT?KPI(JL[�KP~x‡SZGRCM7~GMv•p€C‚vMvT(~4JLR+I(J�JLRCT

y'•CU+NxJLMv[�U+~4[(y%I(U	T(ƒg•CMv|�I(KLM7I(U-J%y'•CU+NxJLMv[�U	~Y€+I�NxT�R+I?|gTGJL[…~LI(JLM7~•y'F{I:~YFC~YJLT?•µ[(y.‚vMvUCT(I(K?„?¦+KP~YJ

[�KP}-T?K:€+I(KLJLM7I(‚1}-Mz±.T?KLT?U-JLM7I(‚4T(ƒg•+I(JLMv[�U+~x‡…Xg[�‚v|-MvUCVpJLRCT(~YT	}-Mz±.T?KLT?U-JLM7I(‚%T(ƒg•+I(JLMv[�U+~6KLT(~Y•C‚vJP~

MvU�I…y'•CU+NxJLMv[�U�~Y€+I�NxT…JLR+I(J6M7~�Nx‚v[g~YT(}�•CU+}-T?K6JLRCT…V�KL[�•C€�JLKPI(U+~•y'[�KL• I(JLMv[�U%‡

¹

‡6ZGRCT…~YJLT?T?KLMvUCV…y'•CU+NxJLMv[�U Nx[�KLKLT(~Y€+[�U+}-MvUCV�JL[�I{~YT?J�[(y4¤+I�~YM7~Sy'•CU+NxJLMv[�U+~�N?I(Up¤+T…[�¤CJPI(MvUCT(}

I(U+I(‚vF-JLM7N?I(‚v‚vF	¤-F	T?¥-€+[�UCT?U-JLM7I(JLMvUCV	I{~YT?KLMvT(~1[(y1• I(JLKLM7NxT(~<\C]%JLR+I(J6I(KLT:JLRCT:MvU-¦+UCMvJLT(~YMv• I(‚

V�T?UCT?KPI(JL[�KP~�[(ySJLRCT…V�KL[�•C€�[(y1MvU-JLT?KL€+[�‚7I(JLMv[�U • I(JLKLM7NxT(~tZ

Š7[

ŒP‡

»

‡6ZG¨G[�T(ƒg•CMv|�I(KLM7I(U-J{y'•CU+NxJLMv[�U�~Y€+I�NxT(~	•CU+}-T?K�JLRCT�~LI(•pT V�KL[�•C€#~Y€+I(U�JLRCT�~LI(•pTpy'•CU+NxW

JLMv[�U=~Y€+I�NxT Mzy6I(U+}�[�UC‚vF�Mzy6JLRCTpMvU-¦+UCMvJLT(~YMv• I(‚1V�T?UCT?KPI(JL[�KP~�\C]Y,6\

D

]

[(y:JLRCT?MvK…V�KL[�•C€�[(y

MvU-JLT?KL€+[�‚7I(JLMv[�U • I(JLKLM7NxT(~<Z

Š7[

Œ.,.ZED

Š7[

ŒGI(KLT{~YMv•�•C‚vJPI(UCT?[�•+~Y‚vF�~YMv•pMv‚7I(K)\C] EGF4\)D

]

F

��q

‡



z {K|K}K~ •<€��^ƒ‚z |K…�†t…K„uz |�H4ˆK•Kz�†�F4}K†&E�„u~ „u†t…

¼��

¼

‡6ZGRCT…y'•CU+NxJLMv[�U�~Y€+I�NxT(~�T(ƒg•CMv|�I(KLM7I(U-J�•CU+}-T?K:I(U-F�‹6¤+T?‚vM7I(U •�•C‚vJLMvW'€+I(KPI(•pT?JLT?KSV�KL[�•C€�I(KLT

• I�}-T{•C€�[(y�€CKL[-}-•+NxJP~…[(y�•p[�UC[�•pM7I(‚7~�I(U+}�Nx[�•p€C‚vT?¥ T?¥-€+[�UCT?U-JLM7I(‚7~6¨�RCT?U�T?¥-€CKLT(~L~YT(}

MvU�N?I(UC[�UCM7N?I(‚4Nx[g[�KP}-MvU+I(JLT(~x‡



ß vÁ™'wÁÊá–˜• g

h –ÇÀÁ–˜•=™ÇÊáÂ°• % •=–˜–ÇË

¬6U+NxTGJLRCT�T(ƒg•CMv|�I(KLM7I(U-J.y'•CU+NxJLMv[�U�~Y€+I�NxT(~%y'[�KSI6V�Mv|gT?U{JLKPI(U+~•y'[�KL• I(JLMv[�U	V�KL[�•C€	R+I�~1¤+T?T?U	}-T?JLT?KLW

•pMvUCT(}.„g~YT?‚vT(NxJLMvUCV…JLRCT:•pMvUCMv• I(‚C~YT?JG[(y1¤+I�~YM7~1y'•CU+NxJLMv[�U+~Sy'[�K�I{€+I(KLJLM7Nx•C‚7I(K�~YJLT?T?KPI(¤C‚vT�y'•CU+NxJLMv[�U

MvU-|g[�‚v|gT(~.NPRC[g[g~YMvUCV6JLRCTGT(ƒg•CMv|�I(KLM7I(U-J.y'•CU+NxJLMv[�U	~Y€+I�NxTG¨�MvJLR…JLRCT�~Y• I(‚v‚vT(~YJ%}-Mv•pT?U+~YMv[�U:JLR+I(JSNx[�UCW

JPI(MvU+~�JLRCT{[�KL¤CMvJ6[(yGJLR+I(J6y'•CU+NxJLMv[�U%‡�ZGRCM7~6M7~�[(y'JLT?U�}-[�UCT{¤-F MvU+~Y€+T(NxJLMv[�U%‡6ZSF-€CM7N?I(‚v‚vFg„g¦+U+}-MvUCV

I(U-F�T(ƒg•CMv|�I(KLM7I(U-J�y'•CU+NxJLMv[�U�~Y€+I�NxT	JLR+I(J	Nx[�U-JPI(MvU+~6JLRCT�[�KL¤CMvJ:[(y�JLRCT�V�Mv|gT?U y'•CU+NxJLMv[�U�M7~6KLT?‚7I(W

JLMv|gT?‚vF6T(I�~YF.³�[�UCT6~YMv•p€C‚vF:}-T(Nx[�•p€+[g~YT(~%JLRCTSy'•CU+NxJLMv[�U{MvU-JL[:I6€+[�‚vF-UC[�•pM7I(‚g[(y%~YMv•p€C‚vT?K%~YJLT?T?KPI(¤C‚vT

y'•CU+NxJLMv[�U+~4y'[�KS¨�RC[�•u•pMvUCMv•pI(‚gT(ƒg•CMv|�I(KLM7I(U-J1y'•CU+NxJLMv[�U�~Y€+I�NxT(~SR+I?|gT6I(‚vKLT(I�}-F	¤+T?T?U�M7}-T?U-JLMz¦+T(}.‡

‰6[(¨GT?|gT?K?„-}-T?JLT?KL•pMvUCMvUCV…JLRCT…•pMvUCMv•pI(‚+T(ƒg•CMv|�I(KLM7I(U-JSy'•CU+NxJLMv[�U�~Y€+I�NxT…M7~G•p[�KLT…Nx[�•p€C‚vM7N?I(JLT(}.‡

w•U{JLRCM7~4NPR+I(€CJLT?K?„(¨GTSMvU-|gT(~YJLMvVgI(JLT1y'•CKLJLRCT?K4JLRCTG€CKL[�€+T?KLJLMvT(~%[(y+JLRCTGMvU-¦+UCMvJLT(~YMv• I(‚(V�T?UCT?KPI(JL[�KP~

[(y1I{JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€%‡S®�T:€CKL[�€+[g~YT…JY¨G[{V�KPI(€CRCW'JLRCT?[�KLT?JLM7N:~YJLKL•+NxJL•CKLT(~x•4MvUpJLRCT…N?I�~YT:[(y

[�UCT?W'€+I(KPI(•pT?JLT?KSJLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€+~x„CJLRCT:~YJLKL•+NxJL•CKLT6M7~GI(Up[�KP}-T?KLT(}	‚vM7~YJS[�K�NPR+I(MvU%³gMvU�JLRCT

N?I�~YT…[(yS•�•C‚vJLMvW'€+I(KPI(•pT?JLTxK1JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€+~x„+JLRCT…~YJLKL•+NxJL•CKLT…M7~�Ip·gW•I(KLF JLKLT?T:¨�RCT?KLT	·

M7~GT(ƒg•+I(‚.JL[	JLRCT…U-•C•�¤+T?KS[(y1€+I(KPI(•pT?JLT?KP~SMvUpJLRCT…V�KL[�•C€%‡GZGRCT…UC[-}-T(~G[(y1¤+[�JLR�~YJLKL•+NxJL•CKLT(~�I(KLT

}-Mz±.T?KLT?U-JLM7I(‚�[�€+T?KPI(JL[�KP~SNx[�U+~YJLKL•+NxJLT(}:|-M7I�KLT?€+T(I(JLT(}{I(€C€C‚vM7N?I(JLMv[�U+~.[(y.JLRCTS|�I(KLMv[�•+~4MvU-¦+UCMvJLT(~YMv• I(‚

V�T?UCT?KPI(JL[�KP~:[(y�JLRCT	V�KL[�•C€%‡	‰6T?U+NxTg„+JLRCTpNPR+I(MvU�[(y6}-Mz±.T?KLT?U-JLM7I(‚4[�€+T?KPI(JL[�KP~…M7~:}-T(~LNxKLMv¤+T(}�I�~…I

f-ŸxÝ+Ÿx L¡�ž•Ùg  Ø��C¡g×7Ý�¨�RCMv‚vTpJLRCT JLKLT?T [(y{}-Mz±.T?KLT?U-JLM7I(‚G[�€+T?KPI(JL[�KP~	M7~	}-T(~LNxKLMv¤+T(}=I�~�I�f-ŸxÝ+Ÿx L¡�ž•Ùg 

ž• PŸPŸ�‡	ZGRCT(~YT�~YJLKL•+NxJL•CKLT(~:I(KLTp}-T?KLMv|gT(}py'KL[�•²€CKL[�€+T?KLJLMvT(~6[(y�JLRCT	JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€�I(U+}

I(KLT…MvU+}-T?€+T?U+}-T?U-J�[(y1JLRCT:y'•CU+NxJLMv[�U JLR+I(J6M7~GJL[�¤+T{~YJLT?T?KLT(}.‡

®�TG~YRC[(¨�JLR+I(J.y'[�K4[�UCT?W'€+I(KPI(•pT?JLT?K.JLKPI(U+~•y'[�KL• I(JLMv[�U:V�KL[�•C€+~x„�JLRCTS•pMvUCMv•pI(‚�b+W•}-Mv•pT?U+~YMv[�U+I(‚

T(ƒg•CMv|�I(KLM7I(U-J4y'•CU+NxJLMv[�U�~Y€+I�NxT6[(y4I(U-F�~YJLT?T?KPI(¤C‚vTSy'•CU+NxJLMv[�U�M7~1~Y€+I(UCUCT(}�¤-F{JLRCT6~YT?JS[(y.y'•CU+NxJLMv[�U+~

¼

ù



z {K|K}K~ •<€�i^ƒ�jt•<…K•<€)|K~�†t€'~ €)•<•�E

¼

_

[�¤CJPI(MvUCT(}�¤-F�I(€C€C‚vF-MvUCVpJLRCT{¦+KP~YJ�b=}-Mz±.T?KLT?U-JLM7I(‚4[�€+T?KPI(JL[�KP~…MvU�JLRCT	V�T?UCT?KPI(JL[�K{NPR+I(MvU�JL[ JLRCT

~YJLT?T?KLT(}�y'•CU+NxJLMv[�U%‡�©.MvOgT?¨�M7~YTg„.y'[�K�·gW'€+I(KPI(•pT?JLT?K…JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€+~x„SJLRCT�•pMvUCMv• I(‚7b+W

}-Mv•pT?U+~YMv[�U+I(‚1T(ƒg•CMv|�I(KLM7I(U-J:y'•CU+NxJLMv[�U=~Y€+I�NxTp[(y:I(U-F�~YJLT?T?KPI(¤C‚vT	y'•CU+NxJLMv[�U�M7~…~Y€+I(UCUCT(}�¤-F�JLRCT

~YT?JG[(y4y'•CU+NxJLMv[�U+~S[�¤CJPI(MvUCT(}p¤-F�I(€C€C‚vF-MvUCV b�}-Mz±.T?KLT?U-JLM7I(‚+[�€+T?KPI(JL[�KP~GJL[	JLRCT…~YJLT?T?KLT(}	y'•CU+NxJLMv[�U%³

JLRCT(~YThb�}-Mz±.T?KLT?U-JLM7I(‚S[�€+T?KPI(JL[�KP~	Nx[�KLKLT(~Y€+[�U+}�JL[�I(‚v‚GJLRCTpUC[-}-T(~{MvU�I�~Y•C¤CJLKLT?T�[(y:JLRCT�·gW•I(KLF

V�T?UCT?KPI(JL[�K	JLKLT?T ~Y•+NPR�JLR+I(J�JLRCT ~Y•C¤CJLKLT?T I(U+}�JLRCT V�T?UCT?KPI(JL[�K	JLKLT?T ~YR+I(KLT�I�Nx[�•p•p[�U�KL[g[�J?‡

‹6€C€C‚vF-MvUCV	JLRCT	}-Mz±.T?KLT?U-JLM7I(‚%[�€+T?KPI(JL[�KP~:[(ySJLRCT{KLT?• I(MvUCMvUCV	UC[-}-T(~6MvU JLRCT{V�T?UCT?KPI(JL[�K…NPR+I(MvU�[�K

JLKLT?TpJL[�JLRCT�~YJLT?T?KLT(}�y'•CU+NxJLMv[�U�€CKL[-}-•+NxT(~{y'•CU+NxJLMv[�U+~…JLR+I(JpI(KLTp‚vMvUCT(I(KL‚vF�}-T?€+T?U+}-T?U-J{[�U=JLRCT

¤+I�~YM7~6y'•CU+NxJLMv[�U+~x‡�ZGRCT(~YT�JY¨G[ KLT(~Y•C‚vJP~6‚vT(I�}�JL[�I Nx[�•p€C•CJPI(JLMv[�U+I(‚v‚vF Txº NxMvT?U-J6€CKL[-NxT(}-•CKLT	y'[�K

Nx[�•p€C•CJLMvUCV�JLRCT�•pMvUCMv•pI(‚4~YT?J:[(y�¤+I�~YM7~6y'•CU+NxJLMv[�U+~6y'[�K…I(U-F�V�Mv|gT?U�~YJLT?T?KPI(¤C‚vT{y'•CU+NxJLMv[�U%‡	ZGRCT

Nx[�•p€C•CJPI(JLMv[�U+I(‚%Nx[�•p€C‚vT?¥-MvJYF{[(ySJLRCT…€CKL[-NxT(}-•CKLT…M7~G‚vMvUCT(I(K�¨�MvJLR KLT(~Y€+T(NxJ�JL[�JLRCT{I�NxJL•+I(‚%•pMvUCMvW

• I(‚+U-•C•�¤+T?KS[(y4¤+I�~YM7~Sy'•CU+NxJLMv[�U+~GKLT(ƒg•CMvKLT(}.„gT?|gT?U�MvUpJLRCT…N?I�~YT…[(y1•�•C‚vJLMvW'€+I(KPI(•pTxJLT?K1V�KL[�•C€+~x‡

W

®�T…}-T(~LNxKLMv¤+T…JLRCT:KLT(~Y•C‚vJP~S[(ySI�~YF-•�¤+[�‚vM7NG|gT?KP~YMv[�Up[(y1JLRCT…€CKL[-NxT(}-•CKLT…I�~�¨GT?‚v‚.I�~6I{U-•C•pT?KLM7N?I(‚

Mv•p€C‚vT?•�T?U-JPI(JLMz[�U�[(ySMvJ?‡

ZGRCT6• I(JLT?KLM7I(‚g€CKLT(~YT?U-JLT(}{MvU	JLRCM7~1NPR+I(€CJLT?KSN?I(U�¤+T�y'[�•CU+}	MvU;a Z�‰…¬:^�_�N.c•³-I(U�T(I(KL‚vF{|gT?KP~YMv[�U

[(ySMvJGM7~�}-T(~LNxKLMv¤+T(}pMvU:a Z�‰…¬:^gùuc•‡

<;¸u· I ÆVÂ;ÆKÇ<¿VÀ�Á�ÇÛ0Ä�;¿�½�Â4Ã

w•U�JLRCM7~:~YT(NxJLMv[�U%„+¨GT	Nx[�U+~YM7}-T?K:[�UCT?W'€+I(KPI(•pT?JLT?K�JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€+~…I(U+}�MvU-JLKL[-}-•+NxT{JLRCT

V�T?UCT?KPI(JL[�K6NPR+I(MvU�I�~L~Y[-NxM7I(JLT(} ¨�MvJLR I(U-Fp[�UCT?W'€+I(KPI(•pT?JLT?KGV�KL[�•C€%‡GEGTxy'[�KLT…}-[�MvUCVp~Y[C„CRC[(¨GT?|gT?K?„

¨GT{KLT(N?I(‚v‚4JLR+I(J{I	y'•CU+NxJLMv[�U�M7~:~YJLT?T?KPI(¤C‚vT{¨�MvJLR�I�•pMvUCMv•�•C•“[(y&b�¤+I�~YM7~6y'•CU+NxJLMv[�U+~6€CKL[(|-M7}-T(}

JLRCT?KLT…T?¥-M7~YJP~GI(U�b+W•}-Mv•pT?U+~YMv[�U+I(‚.T(ƒg•CMv|�I(KLM7I(U-JSy'•CU+NxJLMv[�U�~Y€+I�NxT{Nx[�U-JPI(MvUCMvUCV	JLRCT…[�KL¤CMvJ�[(ySJLR+I(J

y'•CU+NxJLMv[�U%‡#ZGRCT�NPRC[�M7NxT [(y{¤+I�~YM7~	y'•CU+NxJLMv[�U+~{y'[�KpJLR+I(JpT(ƒg•CMv|�I(KLM7I(U-J{y'•CU+NxJLMv[�U�~Y€+I�NxT�M7~�UC[�J

•CUCM7ƒg•CTg³GI(U-F

Š

UC[�UCW•~YMvUCV�•C‚7I(KxŒ{‚vMvUCT(I(K{JLKPI(U+~•y'[�KL• I(JLMv[�U=[(y…I�NPRC[g~YT?U�~YT?J{[(y…¤+I�~YM7~…y'•CU+NxJLMv[�U+~

Nx[�•C‚7}�I(‚7~Y[�¤+T�•+~YT(}.‡�§C•CKLJLRCT?KL•p[�KLTg„.Mzy�JLRCT	y'•CU+NxJLMv[�U=N?I(U�¤+T ~YJLT?T?KLT(}�¨�MvJLR13lkÔb=[�JLRCT?K

¤+I�~YM7~.y'•CU+NxJLMv[�U+~x„?JLRCT?U‡3�F�b…[(yCJLRCT?•˜I(KLTSUCT(NxT(~L~LI(KLMv‚vF6‚vMvUCT(I(KL‚vF:}-T?€+T?U+}-T?U-J.[�U{JLRCTSKLT?• I(MvUCMvUCV

b�¤+I�~YM7~�y'•CU+NxJLMv[�U+~x„.I(U+}�I(‚v‚1NPRC[�M7NxT(~G[(y&b�¤+I�~YM7~�y'•CU+NxJLMv[�U+~6~Y€+I(U�JLRCT	~LI(•pT:y'•CU+NxJLMv[�U�~Y€+I�NxTg‡

•7«d“�”<­¡ ¡–�”•—.•�Ÿ7ž6˜)£�­¡”7®� ¡’¦¥)•�”7¢R”Y•�™�’�ž)’�“�”t–uœ�˜�›�”Y• ž.¢�–�ž�•u”Y™� ¡–V”Y ¡’�“�”Y•�’�“�”t¤6”Y–�”Y•7—.’�ž6•<Ÿ�“�—. ¡–Vž6• ’�•�”Y”�’�“�—.’

–�”Y”••u™t’�žV›�”�šu ¡™� ¡’�”••^ª

î

’�”•—6Ÿ�“�–�ž�•u”6ì�—K’�”Y™�’�¢Rž6•<­¡ ¡–�”•—.•<•u”Y£�”Y–�•u”Y–�Ÿ7”Kž6–�’�“�”)Ÿ7œ�•�•�”Y–u’�›�—.™� ¡™�™�”Y’t–�”Y”••u™t’�ž

›�”<£�”Y•¦¢Rž6•�˜)”••^ªd«d“uœ�™•ì^—t–�—. ¡š6”< ¡˜)£�­¡”Y˜�”Y–u’7—.’� ¡ž6–�§
ž6œ�­O•)“�—•š6”<í6œ�—6•u•7—.’� OŸ<Ÿ7ž6˜)£�­¡”7®� ¡’¦¥�§d ¡’�“V•�”Y™�£�”•Ÿ7’<’�ž�’�“�”

–uœ�˜�›�”Y•
ž.¢� ¡–�–�”Y•¦©¦£�•�ž�•uœ�Ÿ7’�™�–�”•Ÿ7”Y™�™7—.•�¥uª



z {K|K}K~ •<€�i^ƒ�jt•<…K•<€)|K~�†t€'~ €)•<•�E

¼

^

ZGR-•+~x„1JLRCT •pMvUCMv•pI(‚1T(ƒg•CMv|�I(KLM7I(U-J:y'•CU+NxJLMv[�U�~Y€+I�NxT�y'[�K�I(U-F=~YJLT?T?KPI(¤C‚vT	y'•CU+NxJLMv[�U=M7~…•CUCM7ƒg•CTg‡

®�T:y'[�KL• I(‚vMv¯?T6JLRCM7~GUC[�JLMv[�U�MvU JLRCT:y'[�‚v‚v[(¨�MvUCV	JLRCT?[�KLT?•�‡

�‡�4ä-í+ã(ä-ò

�Òâ

ÿ˜è'ì4è'ò=æCï'è7ó.!�íCåK�	æCô?è'ô ÷%÷4ì4ç�ó(è'í+ì4ô�ä�å#Ð1ŸPž

X

E

Š=ë�W

,

çuçuç

,

ë

g

Œ7o´¢xŸ�ž-�+Ÿ

Ú	×7ÝC×7Ú�Š-Ú�•(ŸPž…Ù=ç ×7ÝCÖ-Ÿ•Ü+ŸxÝCÖ-ŸxÝ-ž	¢P¡(•?×z•%çuŠ-ÝCØxž•×7ÙgÝg•� PŸ/üuŠ-×7 PŸLÖ ž•Ù�•xžYŸPŸx p¡�çuŠ-ÝCØxž•×7ÙgÝ�_‚Š-ÝCÖ-Ÿx p¡

ÐS×'Ÿ:ž• L¡gÝg•-ç?Ùg xÚ	¡�ž•×7ÙgÝ�fg LÙ^Š?Ü;‹�Þ$û��+ŸxÝvê�¡gÝCÛ�Ù�ž-�+Ÿx 6•xžYŸPŸx L¡g¢x£vŸ{¢P¡(•?×z•O@lE

Š�m�W

,

çuçuç

,

m

�

Œ7o�Ù=ç)_

é

×vž-�� PŸL•YÜ+ŸLØxžSž•Ù�‹3�C¡(•	Ÿ•g�¡gØxž'£zÛ b�£z×7Ý+ŸL¡g P£zÛ�×7ÝCÖ-Ÿ•Ü+ŸxÝCÖ-ŸxÝ-ž;çuŠ-ÝCØxž•×7ÙgÝg•(Þ

â…ã(í%íCå

�

•

‹:~L~Y•C•pT�JLR+I(J)3uM7~SJLRCT6•pMvUCMv•�•C•�U-•C•�¤+T?K1[(y4‚vMvUCT(I(KL‚vF	MvU+}-T?€+T?U+}-T?U-J1y'•CU+NxJLMv[�U+~1MvU�@#JL[

~YJLT?T?K�_4‡GZGRCT?KLTxy'[�KLTg„gMvJ�M7~S€+[g~L~YMv¤C‚vT…JL[{¦+U+}�3´JLKPI(U+~•y'[�KL•pT(}�KLT?€C‚vM7N?I�~S[(y<_�JLR+I(J6I(KLT:‚vMvUCT(I(KL‚vF

MvU+}-T?€+T?U+}-T?U-J

Š

[�JLRCT?KL¨�M7~YT‡3°M7~GUC[�J6•pMvUCMv• I(‚'ŒL•

²ó

ó

ó

´

m

Š7[

W

ŒY_

‡

‡

‡

m

Š7[

��ŒY_

µVô

ô

ô

¶

EÛí î

î

îï

n

o%Š7[

W

Œ

‡

‡

‡

n

o

Š7[

��Œ

ð ñ

ñ

ñ

ò

@

e

El\1@

¨�RCT?KLT

n

o4Š7[

Œ1M7~GNx[�•p€+[g~YT(}�[(y4JLRCT…~YJLT?T?KLMvUCV…y'•CU+NxJLMv[�U+~GI�~L~Y[-NxM7I(JLT(}p¨�MvJLR�@�I(U+}

[

W

,ueueue6,

[

�

I(KLT�€+I(KLJLM7Nx•C‚7I(K{NPRC[�M7NxT(~6[(y6~YJLT?T?KLMvUCV €+I(KPI(•pT?JLT?KP~x‡pXgMvU+NxT	JLRCTC3²JLKPI(U+~•y'[�KL•pT(}�KLT?€C‚vM7N?I�~:I(KLT

‚vMvUCT(I(KL‚vF	MvU+}-T?€+T?U+}-T?U-J?„�\�M7~GI{UC[�UCW•~YMvUCV�•C‚7I(K6• I(JLKLMv¥.‡4ZGRCT(~YT‡3´JLKPI(U+~•y'[�KL•pT(}�KLT?€C‚vM7N?I�~S[(y<_

N?I(U�I(‚7~Y[�¤+T	Nx[�U+~YJLKL•+NxJLT(}p•+~YMvUCV	JLRCT�b�¤+I�~YM7~Gy'•CU+NxJLMv[�U+~G[(y

X

•

²ó

ó

ó

´

m

Š7[

W

ŒY_

‡

‡

‡

m

Š7[

�6ŒY_

µVô

ô

ô

¶

EÛí î

î

î

ï

ìKo

Š7[

W

Œ

‡

‡

‡

ìKo

Š7[

��Œ

ð ñ

ñ

ñ

ò

X

e

EjZ

X

El\/@ke

XgMvU+NxT‡\²M7~GMvU-|gT?KLJLMv¤C‚vT6MvJGM7~G€+[g~L~YMv¤C‚vT{JL[�T?¥-€CKLT(~L~M@µI�~6I{‚vMvUCT(I(K6Nx[�•�¤CMvU+I(JLMv[�U�[(y

X

•

@lEj\

§

W

Z

X

e

­6[(¨…„gMzy6@�MvU+Nx‚v•+}-T(~�3Ik�b�y'•CU+NxJLMv[�U+~x„gMvJSM7~1[�¤-|-Mv[�•+~4y'KL[�•“JLRCT:I(¤+[(|gT6T(ƒg•+I(JLMv[�U�JLR+I(J�3lF�b

[(y6JLRCT?•øI(KLTp‚vMvUCT(I(KL‚vF�}-T?€+T?U+}-T?U-J?‡ ZGRCM7~{Nx[�U-JLKPI�}-M7NxJP~:JLRCTp•pMvUCMv•pI(‚vMvJYF I�~L~Y•C•p€CJLMv[�U�[(yK3�‡

¬6U=JLRCTp[�JLRCT?K{R+I(U+}.„SMzyK3�*Äb4„1JLRCT?U�b�M7~…UC[�J	•pMvUCMv•pI(‚•‡ ZGR-•+~x„SMvJ{•�•+~YJ…¤+TpJLKL•CT JLR+I(J

3 E�b�I(U+} I(‚v‚%JLRCT�b�y'•CU+NxJLMv[�U+~GMvU1@˜I(KLT…‚vMvUCT(I(KL‚vF�MvU+}-T?€+T?U+}-T?U-J?‡ �



z {K|K}K~ •<€�i^ƒ�jt•<…K•<€)|K~�†t€'~ €)•<•�E

�

ú

®�T	UC[(¨µ}-T(~LNxKLMv¤+T	I�•pT?JLRC[-} [(y�Nx[�U+~YJLKL•+NxJLMvUCVpI�¤+I�~YM7~6y'[�K:IpV�Mv|gT?U�~YJLT?T?KPI(¤C‚vT…y'•CU+NxJLMv[�U

_�•CU+}-T?K�I…JLKPI(U+~•y'[�KL• I(JLMv[�U4‹{‡S§CKL[�•´ZGRCT?[�KLT?•

¹

„-JLRCM7~S¤+I�~YM7~�N?I(Up¤+T…KLT?‚7I(JLT(}	JL[�I(U-F�[�JLRCT?K

~YJLT?T?KPI(¤C‚vT:¤+I�~YM7~�[(y<_�|-M7I	I{‚vMvUCT(I(KGJLKPI(U+~•y'[�KL• I(JLMv[�U%‡S‹:~L~Y[-NxM7I(JLT(} ¨�MvJLRpT(I�NPR [�UCT?W'€+I(KPI(•pT?JLT?K

JLKPI(U+~•y'[�KL• I(JLMv[�U=V�KL[�•C€s‹´M7~{MvJP~…V�T?UCT?KPI(JL[�K�B�‡�‹:~	~YRC[(¨�U=MvU�QSR+I(€CJLT?K

¸

„SJLRCTpV�T?UCT?KPI(JL[�K

B˜M7~	I�}-Mz±.T?KLT?U-JLM7I(‚G[�€+T?KPI(JL[�KpNx[�KLKLT(~Y€+[�U+}-MvUCV�JL[�I(U=MvU-¦+UCMvJLT(~YMv• I(‚SJLKPI(U+~•y'[�KL• I(JLMv[�U�I(¤+[�•CJ

JLRCT�M7}-T?U-JLMvJYFg‡#‹6€C€C‚vF-MvUCV:B“JL[=I�y'•CU+NxJLMv[�Uj_#KLT(~Y•C‚vJP~�MvU�I�UCT?¨´y'•CU+NxJLMv[�UjB<_4³…‚vMvOgT?¨�M7~YTg„

I(€C€C‚vF-MvUCV�B“I�~YT(Nx[�U+}�JLMv•pT�JL[�JLRCT €CKLT?|-Mv[�•+~{KLT(~Y•C‚vJ	F-MvT?‚7}C~	I(UC[�JLRCT?K	y'•CU+NxJLMv[�U=¨�RCM7NPR�¨GT

}-T?UC[�JLT	¤-F;B<b._1EGB

Š

B<_%ŒP‡	‹6‚vJLT?KLU+I(JLMv|gT?‚vFg„-¨GT	Nx[�•C‚7}�I(‚7~Y[ KLT?VgI(KP}4B<b

Š

[�K‡B ¶?„k+

(

úgŒ6I�~…I

UCT?¨�}-Mz±.T?KLT?U-JLM7I(‚-[�€+T?KPI(JL[�KSJLR+I(J1M7~1I(€C€C‚vMvT(}{JL[V_4‡1ZGRCT6~YT?J1[(y4I(‚v‚C~Y•+NPR�}-Mz±.T?KLT?U-JLM7I(‚-[�€+T?KPI(JL[�KP~

M7~�Nx[�‚v‚vT(NxJLT(}�MvU-JL[	I�~YT(ƒg•CT?U+NxT:MvU JLRCT:y'[�‚v‚v[(¨�MvUCV�}-Tx¦+UCMvJLMv[�U%‡

� ävá1ì4è7ó(è'í+ì

�Òâ.�

ä-ì4ä-ã(æ-ó(í+ã

ü

�4æCè'ì7ä�å	æ�V�T?UCT?KPI(JL[�KGNPR+I(MvU�o

Š

BGŒ6×z•:¡gÝpÙg LÖ-Ÿx PŸLÖ6•(Ÿ/üuŠCŸxÝCØxŸ

Ù=ç{Ög× p…Ÿx PŸxÝ-ž•×7¡�£4ÙxÜ+Ÿx L¡�ž•Ùg L•…ØPÙg x PŸL•YÜCÙgÝCÖg×7Ý�f�ž•Ùp PŸ•Ü+ŸL¡�žYŸLÖp¡xÜgÜ+£z×7ØP¡�ž•×7ÙgÝg•{Ù=ç{ž-�+Ÿ)fg×-ù(ŸxÝ�f-ŸxÝ+Ÿx L¡�ž•Ùg 

B�q�×'Þ7Ÿ?ÞYê

o

Š

BGŒ<E

Š

ã�,<B�,tB

b

,<B

`

,)eueue Œ

é

�+Ÿx PŸ)ã�ØPÙg x PŸL•YÜCÙgÝCÖ(•:ž•Ù�r(Ÿx LÙp¡xÜgÜ+£z×7ØP¡�ž•×7ÙgÝg•{Ù=ç{ž-�+Ÿ�f-ŸxÝ+Ÿx L¡�ž•Ùg ?Þ

ZGRCT…KLT(~Y•C‚vJG[(ySI(€C€C‚vF-MvUCVQo

Š

BGŒSJL[�I{y'•CU+NxJLMv[�U�_�M7~�}-Tx¦+UCT(}pJL[	¤+T…JLRCT:[�KP}-T?KLT(} ~YT(ƒg•CT?U+NxT

[(y1y'•CU+NxJLMv[�U+~x•

o

Š

BGŒ�_;E

Š

_
,<B<_
,tB

b

_
,<B

`

_
,�eueuezŒ.e

Ž

~YMvUCV�JLRCTpT?¥-€+[�UCT?U-JLM7I(‚G• I(€�V�Mv|gT?U�MvU=ÎSƒg•+I(JLMv[�U

»

„1JLRCT ~YT?KLMvT(~:y'[�KL•pT(}�¤-F�~Y•C•p•pMvUCV I(‚v‚

JLRCT	y'•CU+NxJLMv[�U+~…MvU�JLRCTp~YT(ƒg•CT?U+NxT�M7~:T?¥CI�NxJL‚vF�JLRCTp~LI(•pTpI�~…JLKPI(U+~•y'[�KL•pMvUCV;_=¤-F�I(U�T?‚vT?•pT?U-J

m

Š7T

Œt8�‹{•

m

Š7T

Œ�_;E�T?¥-€

Š7T

BGŒ _;Els

º

µ

{

U

T

µ

)

¸

ýYB

µ

_

þ

e

Š7�

Œ

ZGR-•+~x„-JLRCT:~YT?JS[(y%y'•CU+NxJLMv[�U+~6o

Š

BGŒ�_ €CKL[(|-M7}-T(~SI…¤+I�~YM7~S¨�MvJLR�¨�RCM7NPRC_�N?I(Up¤+T:~YJLT?T?KLT(}.‡1§CKL[�•

ZGRCT?[�KLT?•

¹

MvJGy'[�‚v‚v[(¨6~�JLR+I(J6JLRCM7~G¤+I�~YM7~6M7~GKLT(}-•CU+}CI(U-J6Mzy	b�y'•CU+NxJLMv[�U+~6I(KLT{KLT(ƒg•CMvKLT(}�JL[p~YJLT?T?K

_4³C[�UC‚vFeb [(y1JLRCT6y'•CU+NxJLMv[�U+~GMvU�o

Š

BGŒ�_�I(KLT…‚vMvUCT(I(KL‚vF	MvU+}-T?€+T?U+}-T?U-J?‡1w•JGJL•CKLU+~G[�•CJGJLR+I(J�JLRCT(~YT

b�y'•CU+NxJLMv[�U+~:I(KLT{UCT(NxT(~L~LI(KLMv‚vFpJLRCTKÚG L•xž%b�y'•CU+NxJLMv[�U+~6[(ySJLRCT	NPR+I(MvU%‡:ZGRCT{•pMvUCMv•pI(‚vMvJ•F�[(ySJLRCT

V�T?UCT?KPI(JL[�K:NPR+I(MvUpM7~Gy'[�KL• I(‚vMv¯?T(}	MvU JLRCT:y'[�‚v‚v[(¨�MvUCV{JLRCT?[�KLT?•�‡



z {K|K}K~ •<€�i^ƒ�jt•<…K•<€)|K~�†t€'~ €)•<•�E

�

]

�‡�4ä-í+ã(ä-ò

�Òâ

ÿ˜è'ì4è'ò=æCï'è7ó.!�íCå

�

ä-ì4ä-ã(æ-ó(í+ã

ü

�4æCè'ì7äÒå'Ð1ŸPžK_u¢xŸ�¡�•xžYŸPŸx L¡g¢x£vŸ�çuŠ-ÝCØxž•×7ÙgÝ

Š-ÝCÖ-Ÿx  ¡�ÙgÝ+Ÿ�èvÜC¡g L¡gÚ�ŸPžYŸx �ÐS×'Ÿpž• L¡gÝg•-ç?Ùg xÚ	¡�ž•×7ÙgÝ;fg LÙ^Š?Ü:‹²•uŠ-Ø���ž-�C¡�ž…ž• L¡gÝg•-ç?Ùg xÚ	¡�ž•×7ÙgÝg•pÙ=ç�_

¢?Û�¡gÝCÛ�ŸP£vŸxÚ�ŸxÝ-ž)ml8k‹¶ØP¡gÝ�¢xŸ

é

 x×vž'žYŸxÝ�¡(•�¡�£z×7Ý+ŸL¡g  ØPÙgÚ	¢?×7ÝC¡�ž•×7ÙgÝ�Ù=ç?A•ÝCÙ�£vŸL•P• ž-�C¡gÝ+B�b

¢P¡(•?×z•;çuŠ-ÝCØxž•×7ÙgÝg•(Þ%Ð1ŸPž
B�Ö-ŸxÝCÙ�žYŸ:ž-�+Ÿ…×7Ý.ÚGÝC×vžYŸL•?×7Ú	¡�£�f-ŸxÝ+Ÿx L¡�ž•Ùg :Ù=ç)‹�Þ û��+Ÿ…¡xÜgÜ+£z×7ØP¡�ž•×7ÙgÝ Ù=ç6ž-�+Ÿ

f-ŸxÝ+Ÿx L¡�ž•Ùg �Ø��C¡g×7Ý)o

Š

BGŒ	ž•ÙC_� PŸL•uŠg£ ž7•p×7Ý�¡gÝ=Ùg LÖ-Ÿx PŸLÖ�•(Ÿ/üuŠCŸxÝCØxŸpÙ=ç&çuŠ-ÝCØxž•×7ÙgÝg•�•uŠ-Ø���ž-�C¡�ž6ž-�+Ÿ

ŸP£vŸxÚ�ŸxÝ-ž7•$)Ok�b#Ù=ç�ž-�+Ÿ{•(Ÿ/üuŠCŸxÝCØxŸ/ê{ØPÙg x PŸL•YÜCÙgÝCÖg×7Ý�f ž•ÙCB�,¡µ

§

W

-

_;ê:¡g PŸ{£z×7Ý+ŸL¡g P£zÛ�Ö-Ÿ•Ü+ŸxÝCÖ-ŸxÝ-ž{ÙgÝ

ž-�+ŸtÚG L•xž�b˜ŸP£vŸxÚ�ŸxÝ-ž7•(Þ�tdŠ- Pž-�+Ÿx xÚ	Ùg PŸ/ê6ž-�+ŸtÚG L•xž�b�çuŠ-ÝCØxž•×7ÙgÝg•�Ù=ç	ž-�+Ÿ	•(Ÿ/üuŠCŸxÝCØxŸp¡g PŸ	£z×7Ý+ŸL¡g P£zÛ

×7ÝCÖ-Ÿ•Ü+ŸxÝCÖ-ŸxÝ-žYÞ

â…ã(í%íCå

�1%

©.T?JSJLRCT

Š

3

J

](Œ�uwv+y'•CU+NxJLMv[�U�MvU	JLRCT6~YT(ƒg•CT?U+NxTG¤+T6JLRCTG¦+KP~YJS‚vMvUCT(I(KL‚vF{}-T?€+T?U+}-T?U-J

y'•CU+NxJLMv[�U%‡SZGR+I(J6M7~x„�B6�t_�N?I(U ¤+T…¨�KLMvJLJLT?U I�~6I{‚vMvUCT(I(K�Nx[�•�¤CMvU+I(JLMv[�Up[(y1JLRCT:¦+KP~YJ)3´‚vMvUCT(I(KL‚vF

MvU+}-T?€+T?U+}-T?U-J+y'•CU+NxJLMv[�U+~x‡4‹:~%IGKLT(~Y•C‚vJ?„(I(‚v‚-~Y•C¤+~YT(ƒg•CT?U-J+y'•CU+NxJLMv[�U+~.MvU:JLRCTG~YT(ƒg•CT?U+NxT<B ¶._{¨�RCT?KLT

+Eks3uI(KLT6UCT(NxT(~L~LI(KLMv‚vF{‚vMvUCT(I(KL‚vF{}-T?€+T?U+}-T?U-J1[�U�JLRCT�¦+KP~YJt3“y'•CU+NxJLMv[�U+~1I�~S¨GT?‚v‚•‡4ZGRCM7~SN?I(U�¤+T

€CKL[(|gT?U ¤-F�~YJLKL[�UCVpMvU+}-•+NxJLMv[�U ¨�RCT?KLT%+CEl3

J

]…M7~�JLRCT{¤+I�~YT	N?I�~YTg‡G‚vT?JK5

�

_4E>�

�

§

W

µ

{

U

³

µ

5

µ

_4‡

JLRCT?U%„

5w��Û

W

_ E 5

Š

5w�<_%Œ<El5

Š

�

�

§

W

µ

{

U

³

µ

5Rµ¦_%Œ

E �

�

§

W

µ

{

U

³

µ

5RµOÛ

W

_

E ³

�

§

W

5w�t_

J

�

�

§

b

µ

{

U

³

µ

5RµOÛ

W

_

¤C•CJ1~YMvU+NxT�5w��M7~%‚vMvUCT(I(KL‚vF:}-T?€+T?U+}-T?U-J4[�U{JLRCTS¦+KP~YJ�3�y'•CU+NxJLMv[�U+~x„�5w��Û

W

_�N?I(U	I(‚7~Y[:¤+TGT?¥-€CKLT(~L~YT(}

I�~6I	‚vMvUCT(I(K6Nx[�•�¤CMvU+I(JLMv[�Up[(ySJLRCT(~YT:y'•CU+NxJLMv[�U+~x‡SJLRCT…€CKL[g[(yG[(ySJLRCT…MvU+}-•+NxJLMv|gT…N?I�~YT…M7~6~YMv•pMv‚7I(K?‡

‹:~6I�KLT(~Y•C‚vJ?„.ÎSƒg•+I(JLMv[�U

�

Mv•p€C‚vMvT(~SJLR+I(J6JLKPI(U+~•y'[�KL• I(JLMv[�U+~6[(y�_�N?I(U�¤+T{¨�KLMvJLJLT?U�I�~:I�‚vMvUCT(I(K

Nx[�•�¤CMvU+I(JLMv[�U�[(yGJLRCT{¦+KP~YJV3�y'•CU+NxJLMv[�U+~6MvU�o

Š

BGŒ�_4‡{EGT(N?I(•+~YT�_�M7~:~YJLT?T?KPI(¤C‚vT{¨�MvJLR'b�¤+I�~YM7~

y'•CU+NxJLMv[�U+~

Š

¤-F I�~L~Y•C•p€CJLMv[�U.ŒP„-MvJGy'[�‚v‚v[(¨6~Sy'KL[�•�ZGRCT?[�KLT?•

¹

JLR+I(JK3°•�•+~YJGT(ƒg•+I(‚;b4‡ �

ZGRCM7~1JLRCT?[�KLT?•u~Y•CV�V�T(~YJP~GJLRCT�y'[�‚v‚v[(¨�MvUCV:€CKL[-NxT(}-•CKLT:JL[{Nx[�•p€C•CJLT6I{~YT?JS[(y%¤+I�~YM7~1y'•CU+NxJLMv[�U+~

JL[�~YJLT?T?K�I(U�I(KL¤CMvJLKPI(KLF�y'•CU+NxJLMv[�U±_4‡�ZGRCT�V�T?UCT?KPI(JL[�KCBµM7~	I(€C€C‚vMvT(}�JL[:_�KLT?€+T(I(JLT(}-‚vF�I(U+}

T(I�NPR JLMv•pTg„gJLRCT{‚vMvUCT(I(K�}-T?€+T?U+}-T?U+NxT…[(ySJLRCT{UCT?¨�y'•CU+NxJLMv[�U�•C€+[�U�JLRCT{€CKLT?|-Mv[�•+~Y‚vFpNx[�•p€C•CJLT(}

y'•CU+NxJLMv[�U+~4M7~1NPRCT(NPOgT(}.‡%w'y+MvJ1M7~4‚vMvUCT(I(KL‚vF{}-T?€+T?U+}-T?U-J?„(JLRCT?U	JLRCT6~YT?J1[(y4I(‚v‚gy'•CU+NxJLMv[�U+~1Nx[�•p€C•CJLT(}

€CKLMv[�K…JL[�JLRCM7~:[�UCT�M7~…~Y•-º NxMvT?U-J:JL[�~YJLT?T?K‡_4‡ w•J:JLRCT	y'•CU+NxJLMv[�U:_=M7~…~YJLT?T?KPI(¤C‚vT	¨�MvJLR,b�¤+I�~YM7~

y'•CU+NxJLMv[�U+~x„gJLRCT?UpJLRCT6€CKL[-NxT(}-•CKLT6¨�Mv‚v‚CJLT?KL•pMvU+I(JLT6I?y'JLT?K�b

J

]6MvJLT?KPI(JLMv[�U+~x‡S§4MvV�•CKLT:_…}-T(~LNxKLMv¤+T(~

JLRCTS€CKL[-NxT(}-•CKLTSMvU…€+~YT?•+}-[�W•Nx[-}-Tg‡SZGRCTS€CKL[-NxT(}-•CKLTSM7~%I(€C€C‚vMvT(}:JL[�JLRCT1y'[�‚v‚v[(¨�MvUCV�JY¨G[�T?¥CI(•p€C‚vT(~x‡



z {K|K}K~ •<€�i^ƒ�jt•<…K•<€)|K~�†t€'~ €)•<•�E

��¸

xCy

QS[�•p€C•CJLT:JLRCT…¤+I�~YM7~Gy'•CU+NxJLMv[�U+~GUCT?T(}-T(}pJL[

yCx

xCy

~YJLT?T?K)_�•CU+}-T?K6I	[�UCT?W'€+I(KPI(•pT?JLT?KGV�KL[�•C€%‡

yCx

z�{C|~} •

EG_4³

€�•5‚~ƒ~‚ ‚

{C}

E

M

Pg³

¨�RCMv‚vT

Š

z�{C|~} •

UC[�J6‚vMvUCT(I(KL‚vF�}-T?€+T?U+}-T?U-J�[�U

€�•5‚~ƒ~‚ ‚

{C}

Œ

M

€�•5‚~ƒ~‚ ‚

{C}

E

€�•5‚~ƒ~‚ ‚

{C})„

M

z�{C|~} •

P

z�{C|~} •

EGB

z�{C|~} •

³

P

KLT?JL•CKLU

Š

€�•5‚~ƒ~‚ ‚

{C}

ŒP³

§4MvV�•CKLT{_-•SH1KL[-NxT(}-•CKLT:y'[�K:Nx[�•p€C•CJLMvUCV{JLRCT…¤+I�~YM7~Sy'•CU+NxJLMv[�U+~GJL[p~YJLT?T?K�I(U�I(KL¤CMvJLKPI(KLF�y'•CU+NxJLMv[�U

_�•CU+}-T?K6I{[�UCT?W'€+I(KPI(•pT?JLT?K�V�KL[�•C€%‡

õ

ú4æCò=þ4ï'ä

õCû0%

©.T?JK_

Š

ªd,P«CŒ<E‚F

¸

ª�•

§

,

I

±

Û

L

±

-

I(U+}�‹˜¤+T{JLRCT…V�KL[�•C€�[(ySKL[�JPI(JLMv[�U+~6MvU JLRCT

€C‚7I(UCTg‡SZGRCT…V�T?UCT?KPI(JL[�K6[(y�‹�M7~�B1E#ªCH

H.L

F=«�H

H.I

„+I(U+}

B

U

_;EGF

¸

ªh•

§

,

I

±

Û

L

±

-

Es_Ì³GB

W

_;E

¸

«$•

§

,

I

±

Û

L

±

-

,

I(U+}±B<b._GE

¸

ª
•

§

,

I�±

Û

L=±

-

E FK_4‡�ZGRCT?KLTxy'[�KLTg„t_�M7~	~YJLT?T?KPI(¤C‚vT •CU+}-T?K�‹°¨�MvJLR=JY¨G[�¤+I�~YM7~

y'•CU+NxJLMv[�U+~x³SM•‡ Tg‡v„%JLRCT }-T?KLMv|�I(JLMv|gT�[(y:I�•:I(•+~L~YM7I(U�MvU=I(U-F�}-MvKLT(NxJLMv[�U�N?I(U=¤+TpT?¥-€CKLT(~L~YT(}�I�~	I

‚vMvUCT(I(K�Nx[�•�¤CMvU+I(JLMv[�Up[(ySJY¨G[{y'•CU+NxJLMv[�U+~x‡

õ

ú4æCò=þ4ï'ä

õ��…%

©.T?J�_

Š

ª.Œ±E

Š

Nx[g~Cª

J

](ŒYb�I(U+}‚‹¶¤+T=JLRCT�V�KL[�•C€µ[(yp¥-W'JLKPI(U+~Y‚7I(JLMv[�U%•

m�D

Š7T

Œ�_

Š

ª.Œ<Es_

Š

ªCF

T

ŒP‡SZGRCT{V�T?UCT?KPI(JL[�K�[(y�‹˜M7~�B1EGFjH

H.I

„CI(U+}

B

U

_ E

Š

Nx[g~+ª

J

](Œ

b

,

B

W

_ E

¸-Š

Nx[g~+ª

J

](Œ-~YMvU:ªCE#~YMvU

¸

ª

J

¸

~YMvU6ªd,

B

b

_ E F

¸

Nx[g~

¸

ª�F

¸

Nx[g~.ªd,

B

`

_ E F

»

~YMvU

¸

ª�F

¸

~YMvU:ªd,

B

¹

_ E _1Nx[g~

¸

ª

J

¸

Nx[g~+ªd,

I(U+}:B	†._jE�]

�

~YMvU

¸

ª

J

¸

~YMvU:ª±EáF

»

B

W

_4F

¼

B

`

_4‡�ZGRCT?KLTxy'[�KLTg„�_=M7~{~YJLT?T?KPI(¤C‚vT�•CU+}-T?K�‹

¨�MvJLR�JLRCTG¦+|gT6¤+I�~YM7~4y'•CU+NxJLMv[�U+~x„

M

B

U

_
,ueueue6,.B7¹6_iPg‡1ZGRCT6€+I(KLJLM7Nx•C‚7I(KGNPRC[�M7NxTG[(y4¤+I�~YM7~4y'•CU+NxJLMv[�U+~



z {K|K}K~ •<€�i^ƒ�jt•<…K•<€)|K~�†t€'~ €)•<•�E

��¹

M7~SUC[�J�•CUCM7ƒg•CTg³-MvUpJLRCM7~GT?¥CI(•p€C‚vTg„�JLRCT6y'•CU+NxJLMv[�U�_�M7~�I(‚7~Y[�~YJLT?T?KPI(¤C‚vT:¨�MvJLRpJLRCT:y'[�‚v‚v[(¨�MvUCV…¦+|gT

¤+I�~YM7~Gy'•CU+NxJLMv[�U+~x„

M

]�,P~YMvU6ªd,PNx[g~Cªd,P~YMvU

¸

ªd,PNx[g~

¸

ªiPg‡

<;¸�� I ÆVÂ;ÆKÇ<¿VÀ�Á�Ç³11Ç<ÆKÆVÃ

w•U�JLRCM7~…~YT(NxJLMv[�U%„4¨GT Nx[�U+~YM7}-T?K…•�•C‚vJLMvW'€+I(KPI(•pT?JLT?K6JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€+~x‡�©.T?J{JLRCT ~YT?J{[(y

}-Mz±.T?KLT?U-JLM7I(‚�[�€+T?KPI(JL[�KP~x„

M

B

W

,ueueue6,.B

N

Pg„S¤+T�JLRCT�·�V�T?UCT?KPI(JL[�KP~�[(y…JLRCT�·gW'€+I(KPI(•pT?JLT?K	JLKPI(U+~YW

y'[�KL• I(JLMv[�U�V�KL[�•C€j‹{‡=w•U=JLRCT�Nx[�U-JLT?¥-J{[(y:•�•C‚vJLMvW'€+I(KPI(•pT?JLTxK:JLKPI(U+~•y'[�KL• I(JLMv[�U=V�KL[�•C€+~x„GJLRCT

V�T?UCT?KPI(JL[�K…NPR+I(MvU�M7~6UC[p‚v[�UCV�T?K…IpNPR+I(MvU�~YMvU+NxT{•p[�KLT{JLR+I(U�[�UCT	V�T?UCT?KPI(JL[�K:• I?Fp¤+T�I(€C€C‚vMvT(}.³

MvU+~YJLT(I�}.„+¨GT{R+I?|gT	I	JLKLT?T{[(yG}-Mz±.T?KLT?U-JLM7I(‚%[�€+T?KPI(JL[�KP~x‡…­6[-}-T(~6MvU�JLRCT{JLKLT?T	Nx[�KLKLT(~Y€+[�U+}�JL[ I(‚v‚

€+[g~L~YMv¤C‚vT{Nx[�•p€+[g~YMvJLMv[�U+~G[(ySJLRCT…V�T?UCT?KPI(JL[�KP~x‡

� ävá1ì4è7ó(è'í+ì

�Òâ.�

ä-ì4ä-ã(æ-ó(í+ã��Gã(ä-äkä�å	æ=V�T?UCT?KPI(JL[�K1JLKLT?TM‡

Š

B

W

,ueueue6,.B

N

Œ�×z•�¡:·!èY¡g xÛ:ž• PŸPŸGÙ=ç

Ög× p…Ÿx PŸxÝ-ž•×7¡�£-ÙxÜ+Ÿx L¡�ž•Ùg L•SØPÙg x PŸL•YÜCÙgÝCÖg×7Ý�f�ž•Ù… PŸ•Ü+ŸL¡�žYŸLÖ6¡xÜgÜ+£z×7ØP¡�ž•×7ÙgÝg•�Ù=çSž-�+Ÿ f-ŸxÝ+Ÿx L¡�ž•Ùg L•�B

W

,ueueue6,.B

N

Þ

ˆ�¡gØ�� ÝCÙ(Ö-Ÿ:Ù=ç:ž-�+Ÿ6ž• PŸPŸ&�C¡(•�·�Ø��C×v£zÖg PŸxÝvê

é

�C×7Ø�� ØPÙg x PŸL•YÜCÙgÝCÖ{ž•Ù�¡xÜgÜ+£zÛ�×7Ý�fpŸL¡gØ�� Ù=ç:ž-�+ŸtB

N

Ög× çOè

ç(Ÿx PŸxÝ-ž<f-ŸxÝ+Ÿx L¡�ž•Ùg L•(Þ�Ð1ŸOù(ŸP£d56Ù=ç	ž-�+Ÿ{ž• PŸPŸ{ØPÙgÝ-ž•¡g×7Ýg•{·~‰GÝCÙ(Ö-ŸL•�ê:ŸL¡gØ���Ù=ç

é

�C×7Ø��� PŸ•Ü. PŸL•(ŸxÝ-ž7•{ž-�+Ÿ

Ög× p…Ÿx PŸxÝ-ž4Ü+Ÿx xÚ�Šgž•¡�ž•×7ÙgÝg•{Ù=ç{¡xÜgÜ+£zÛ�×7Ý�f�B

W

,ueueueu,.B

N

 PŸ•Ü+ŸL¡�žYŸLÖ-£zÛ�ç?Ùg …¡�ž•Ù�ž•¡�£4Ù=çV5Gž•×7Ú�ŸL•(Þ

§C[�K6T?¥CI(•p€C‚vTg„

‡

Š

B

W

,ueueue6,.B

N

Œ<E Š

Š

Š‹ Œ

Œ

Œ •

Ž

Ž

Ž~•

•

•

•

‘

Š

Š

Š‹ Œ

Œ

Œ •

Ž

Ž

Ž~•

•

•

•

‘

Š

Š

Š‹ Œ

Œ

Œ •

Ž

Ž

Ž~•

•

•

•

‘

ã

B

W

eueueVB

N

B

b

eueueB

W

B

W

B

b

B

W

B

N

B

W

eueueB

W

B

N

B

W

B

N

B

N

B

W

XgMv•pMv‚7I(K1JL[{V�T?UCT?KPI(JL[�K�NPR+I(MvU+~x„CI(€C€C‚vF-MvUCV$‡

Š

B

W

,ueueueu,.B

N

Œ1JL[	I:y'•CU+NxJLMv[�U�_ KLT(~Y•C‚vJP~SMvUpI�·gW•I(KLF

JLKLT?TG¨�RCT?KLT�T(I�NPR{UC[-}-T:Nx[�KLKLT(~Y€+[�U+}C~1JL[:JLRCTGy'•CU+NxJLMv[�U	[�¤CJPI(MvUCT(}{¤-F	I(€C€C‚vF-MvUCV:JLRCTGV�T?UCT?KPI(JL[�KP~

JL[‡_4‡1§C•CKLJLRCT?KL•p[�KLTg„(•+~YMvUCV:JLRCT�T?¥-€+[�UCT?U-JLM7I(‚C• I(€{V�Mv|gT?U{MvU�ÎSƒg•+I(JLMv[�U

»

„gJLKPI(U+~•y'[�KL•pMvUCVV_p¤-F

I(U�T?‚vT?•pT?U-J<m

Š7T6W

,ueueueu,

TON

ŒK81‹uN?I(U�¤+T�N?I(‚7Nx•C‚7I(JLT(} ¤-F�I�‚vMvUCT(I(K:Nx[�•�¤CMvU+I(JLMv[�U�[(ySy'•CU+NxJLMv[�U+~



z {K|K}K~ •<€�i^ƒ�jt•<…K•<€)|K~�†t€'~ €)•<•�E

�(»

MvU JLRCT…JLKLT?TO‡

Š

B

W

,ueueueu,.B

N

Œ�_4•

m

Š7T6W

,ueueueu,

TON

Œ�_;E
•

zVÀ-‚vÀ

çuçuç

•

zVÃV‚vÃ

_;EÜ|

N

Á

µ

{

W

s

º

‰

{

U

T

‰

µ

5

¸

B

‰

µ

~

_

Š

ù�Œ

ZGR-•+~x„�JLRCTG~YT?J4[(y+y'•CU+NxJLMv[�U+~%[�¤CJPI(MvUCT(}…¤-F…I(€C€C‚vF-MvUCV�‡

Š

B

W

,ueueue6,.B

N

Œ.JL[:IGy'•CU+NxJLMv[�U�_�€CKL[(|-M7}-T(~

I{¤+I�~YM7~�¨�MvJLR ¨�RCM7NPRpJL[�~YJLT?T?K)_4‡GXgMv•pMv‚7I(KSJL[	JLRCT{N?I�~YT…¨�MvJLR V�T?UCT?KPI(JL[�K:NPR+I(MvU+~x„-JLRCM7~G¤+I�~YM7~GM7~

KLT(}-•CU+}CI(U-J1Mzy+[�UC‚vF b	y'•CU+NxJLMv[�U+~1I(KLT�KLT(ƒg•CMvKLT(}…JL[…~YJLT?T?K�_4‡Sw•J4JL•CKLU+~1[�•CJ1JLR+I(J1JLRCT%b	y'•CU+NxJLMv[�U+~

UCT?T(}-T(} JL[ ~YJLT?T?K)_�UCT(NxT(~L~LI(KLMv‚vFpy'[�KL•�Ip~Y•C¤CJLKLT?T{[(y�‡

Š

B

W

,ueueueu,.B

N

Œt_�¨�MvJLR�JLRCT	~LI(•pT…KL[g[�J?‡

ZGRCM7~4€CKL[�€+T?KLJYF{V�T?UCT?KPI(‚vMv¯?T(~%JLRCT�•pMvUCMv•pI(‚vMvJYF�€CKL[�€+T?KLJYF{[(y%V�T?UCT?KPI(JL[�KSNPR+I(MvU+~1I�~L~Y[-NxM7I(JLT(}	¨�MvJLR

[�UCT?W'€+I(KPI(•pT?JLT?KGV�KL[�•C€+~x‡

�‡�4ä-í+ã(ä-òP�

â

ÿ˜è'ì4è'ò=æCï'è7ó.!�íCå

�

ä-ì4ä-ã(æ-ó(í+ã��Gã(ä-ä

%

ä�Ð1ŸPž<_#¢xŸ�¡p•xžYŸPŸx L¡g¢x£vŸ�çuŠ-ÝCØxž•×7ÙgÝ1Š-Ý`è

Ö-Ÿx :¡{·!èvÜC¡g L¡gÚ�ŸPžYŸx &ÐS×'Ÿ6ž• L¡gÝg•-ç?Ùg xÚ	¡�ž•×7ÙgÝ‡fg LÙ^Š?Ü�‹“•uŠ-Ø��pž-�C¡�žSž• L¡gÝg•-ç?Ùg xÚ	¡�ž•×7ÙgÝg•:Ù=ç�_�¢?Û	¡gÝCÛ

ŸP£vŸxÚ�ŸxÝ-ž�m�8�‹°ØP¡gÝ�¢xŸ

é

 x×vž'žYŸxÝ�¡(•{¡p£z×7Ý+ŸL¡g …ØPÙgÚ	¢?×7ÝC¡�ž•×7ÙgÝ�Ù=çEA•ÝCÙp£vŸL•P•{ž-�C¡gÝ+B b�¢P¡(•?×z•7çuŠ-ÝCØOè

ž•×7ÙgÝg•(Þ�Ð1ŸPžtB

W

,ueueueu,.B

N

Ö-ŸxÝCÙ�žYŸpž-�+Ÿ‡f-ŸxÝ+Ÿx L¡�ž•Ùg L• Ù=ç�‹�Þ#û��+Ÿ�¡xÜgÜ+£z×7ØP¡�ž•×7ÙgÝ=Ù=çpž-�+Ÿ‡f-ŸxÝ+Ÿx L¡�ž•Ùg 

ž• PŸPŸO‡

Š

B

W

,ueueue6,.B

N

Œ�ž•ÙC_µ PŸL•uŠg£ ž7•p×7Ý�¡ ·!èY¡g xÛ�ž• PŸPŸ�Ù=ç%çuŠ-ÝCØxž•×7ÙgÝg•p•uŠ-Ø���ž-�C¡�ž:ž-�+Ÿx PŸ Ÿ•g�×z•xž7• ¡

•uŠ-¢xž• PŸPŸ�‡�Œ

Š

B

W

,ueueueu,.B

N

Œ�_>A

é

×vž-� ž-�+Ÿ:•?¡gÚ�Ÿ… LÙ(Ù�ž(B…•?¡�ž•×z•-ç?Û�×7Ý�fpž-�+Ÿiç?Ù�£v£zÙ

é

×7Ý�f ž

é

Ù ØPÙgÝCÖg×vž•×7ÙgÝg•�å

A�’9B…¡�£v£OçuŠ-ÝCØxž•×7ÙgÝg•

é

×vž-�C×7Ý	ž-�+ŸS•uŠ-¢xž• PŸPŸ�¡g PŸS£z×7Ý+ŸL¡g P£zÛ:×7ÝCÖ-Ÿ•Ü+ŸxÝCÖ-ŸxÝ-žSÙ=ç�ÙgÝ+Ÿ�¡gÝCÙ�ž-�+Ÿx /ê1¡gÝCÖ�A”“.B{¡�£v£

çuŠ-ÝCØxž•×7ÙgÝg•:×7Ý�ž-�+Ÿ6Ùg x×¡fg×7ÝC¡�£-ž• PŸPŸ�¢uŠgž1ÝCÙ�ž4×7Ý�ž-�+ŸG•uŠ-¢xž• PŸPŸ�¡g PŸS£z×7Ý+ŸL¡g P£zÛ{Ö-Ÿ•Ü+ŸxÝCÖ-ŸxÝ-ž1ÙgÝ&çuŠ-ÝCØxž•×7ÙgÝg•

é

×vž-�C×7Ý�ž-�+Ÿ:•uŠ-¢xž• PŸPŸ?Þ

â…ã(í%íCåÊ�

%

©.T?J$‡�Œ

Š

B

W

,ueueue6,.B

N

Œ)_=¤+TpI ~Y•C¤CJLKLT?T�[(y�‡

Š

B

W

,ueueueu,.B

N

ŒK_

Š

¨�MvJLR�JLRCTp~LI(•pT

KL[g[�JxŒ	~Y•+NPR=JLR+I(J?•

Š

](Œ	I(‚v‚GJLRCTpy'•CU+NxJLMv[�U+~	¨�MvJLRCMvU�JLRCT�~Y•C¤CJLKLT?T�I(KLT�‚vMvUCT(I(KL‚vF�MvU+}-T?€+T?U+}-T?U-J?„

I(U+}

Š•¸

Œ:I(‚v‚1JLRCT	y'•CU+NxJLMv[�U+~6JLR+I(J{I(KLT�Mv•p•pT?}-M7I(JLT{NPRCMv‚7}-KLT?U�[(yGJLRCTp~Y•C¤CJLKLT?T

Š

I�~:€+I(KLJ…[(y�JLRCT

[�KLMvV�MvU+I(‚-JLKLT?T�Œ%I(KLTG‚vMvUCT(I(KL‚vF…}-T?€+T?U+}-T?U-J%[�U	JLRCTSy'•CU+NxJLMv[�U+~%¨�MvJLRCMvU{JLRCT�~Y•C¤CJLKLT?Tg‡1ZGRCT?U%„gI(‚v‚gJLRCT

}-T(~LNxT?U+}-T?U-JP~6[(y6JLRCT�Mv•p•pT(}-MvI(JLT	NPRCMv‚7}-KLT?U�I(KLT I(‚7~Y[�‚vMvUCT(I(KL‚vF�}-T?€+T?U+}-T?U-J…[�U�JLRCT	y'•CU+NxJLMv[�U+~

¨�MvJLRCMvU{JLRCT6~Y•C¤CJLKLT?Tg‡1ZGRCM7~1N?I(U{¤+T�€CKL[(|gT?U{MvU�I6¨�I?F{~YMv•pMv‚7I(K%JL[:JLR+I(J1y'[�K1V�T?UCT?KPI(JL[�KSNPR+I(MvU+~%MvU

ZGRCT?[�KLT?•

»

‡GZGRCT…~YJLKL[�UCV�MvU+}-•+NxJLMv[�U%„gMvUpJLRCM7~�N?I�~YTg„-M7~S[�U�~Y•C¤CJLKLT?T(~x‡S‹6‚7~Y[C„gy'KL[�•´ZGRCT?[�KLT?•

¹

MvJSy'[�‚v‚v[(¨6~GJLR+I(J�JLRCT:JL[�JPI(‚%U-•C•�¤+T?KS[(y1‚vMvUCT(I(KL‚vF	MvU+}-T?€+T?U+}-T?U-JSy'•CU+NxJLMv[�U+~SMvU JLRCT:[�KLMvV�MvU+I(‚%JLKLT?T

M7~1UCT(NxT(~L~LI(KLMv‚vF$b�~YMvU+NxT)_ M7~G~YJLT?T?KPI(¤C‚vTg‡1‹:~SI…KLT(~Y•C‚vJS[(y4JLRCT6y'[�KL•pT?K1€CKL[�€+T?KLJYFg„gJLRCT…~YMv¯?T�[(y4JLRCT

~Y•C¤CJLKLT?T…•�•+~YJG¤+T�b�I�~G¨GT?‚v‚•‡ �

Ž

UC‚vMvOgT�JLRCT ~YMvJL•+I(JLMv[�U=¨�MvJLR�V�T?UCT?KPI(JL[�KpNPR+I(MvU+~x„1JLRCM7~…•pMvUCMv• I(‚1~Y•C¤CJLKLT?T M7~…UC[�J	•CUCM7ƒg•CTg‡

ZGR+I(JpM7~x„�JLRCT?KLT�• I?F�¤+T�JY¨G[�~Y•C¤CJLKLT?T(~�[(y{JLRCT�~LI(•pT�~YMv¯?T

Š

I(U+}�¨�MvJLR�JLRCT�~LI(•pT�KL[g[�J I�~



z {K|K}K~ •<€�i^ƒ�jt•<…K•<€)|K~�†t€'~ €)•<•�E

��¼

xCy

QS[�•p€C•CJLT:JLRCT…¤+I�~YM7~Gy'•CU+NxJLMv[�U+~GUCT?T(}-T(}pJL[

yCx

xCy

~YJLT?T?K)_�•CU+}-T?K:I�·gW'€+I(KPI(•pT?JLT?K�V�KL[�•C€%‡

yCx

z�{C|~}

‚

{C}

E

M

_,Pg³

€�•5‚~ƒ~‚ ‚

{C}

E

M

_�Pg³

¨�RCMv‚vT

Š

z�{C|~}

‚

{C}

M7~GUC[�J�T?•p€CJYF+Œ

M

z�{C|~}

‚

{C}

Œ
E

M

Pg³

y'[�K6T(I�NPR

Š

z�{C|~} •

8

z�{C|~}

‚

{C}

Œ

M

y'[�K�T(I�NPR

Š

B±8

M

B

W

,ueueue6,.B

N

P�Œ

M

z�{C|~} •

Œ

EGB

z�{C|~} •

³

Mzy

Š

z�{C|~} •

Œ+UC[�J�‚vMvUCT(I(KL‚vF-W•}-T?€+T?U+}-T?U-J

[�U

€�•5‚~ƒ~‚ ‚

{C}

Œ

M

z�{C|~}

‚

{C}

Œ
E

z�{C|~}

‚

{C}

Œ

„

M

z�{C|~} •

Œ-Pg³

€�•5‚~ƒ~‚ ‚

{C}

E

€�•5‚~ƒ~‚ ‚

{C})„

M

z�{C|~} •

Œ˜Pg³

P

P

z�{C|~}

‚

{C}

E

z�{C|~}

‚

{C}

Œz³

P

P

KLT?JL•CKLU

Š

€�•5‚~ƒ~‚ ‚

{C}

ŒP³

§4MvV�•CKLT�^-•1H1KL[-NxT(}-•CKLTSy'[�KSNx[�•p€C•CJLMvUCV�JLRCT�¤+I�~YM7~%y'•CU+NxJLMv[�U+~%JL[…~YJLT?T?K1I(U�I(KL¤CMvJLKPI(KLF:y'•CU+NxJLMv[�U�_

•CU+}-T?K6I	·gW'€+I(KPI(•pT?JLT?KGV�KL[�•C€%‡GZGRCT…UC[-}-T(~GMvUpJLRCT…V�T?UCT?KPI(JL[�K�JLKLT?T:I(KLT…JLT(~YJLT(}�MvU I{¤CKLT(I�}-JLRCW

¦+KP~YJ6• I(UCUCT?K?‡

JLRCT�[�KLMvV�MvU+I(‚GJLKLT?T�Œ6JLR+I(J	Nx[�•C‚7}�¤+T�•+~YT(}�JL[�~YJLT?T?K‡_4‡�‰6[(¨GT?|gT?K?„%~YMvU+NxTC_=M7~{~YJLT?T?KPI(¤C‚vTg„%JLRCT

y'•CU+NxJLMv[�U+~GMvU JLRCT(~YT…JY¨G[	JLKLT?T(~GUCT(NxT(~L~LI(KLMv‚vFp~Y€+I(U�JLRCT{~LI(•pT…~Y€+I�NxTg‡

ZGRCM7~GJLRCT?[�KLT?•´I(‚7~Y[p~Y•CV�V�T(~YJP~6I{€CKL[-NxT(}-•CKLT6y'[�K6Nx[�•p€C•CJLMvUCV{JLRCT…¤+I�~YM7~Sy'•CU+NxJLMv[�U+~GUCT?T(}-T(}

JL[p~YJLT?T?K6I(U�I(KL¤CMvJLKPI(KLFpy'•CU+NxJLMv[�U;_4‡GÎSI�NPR�[(ySJLRCT…V�T?UCT?KPI(JL[�KP~

M

B

W

,ueueueu,.B

N

P…M7~6I(€C€C‚vMvT(}pJL[C_

KLT?€+T(I(JLT(}-‚vFg‡1ÎSI�NPR	UCT?¨=y'•CU+NxJLMv[�U�M7~1JLRCT?UpNPRCT(NPOgT(}:JL[{}-T?JLT?KL•pMvUCTGMzy.MvJ1M7~1‚vMvUCT(I(KL‚vF	}-T?€+T?U+}-T?U-J

[�U�I(‚v‚1JLRCT{€CKLT?|-Mv[�•+~Y‚vF�Nx[�•p€C•CJLT(}py'•CU+NxJLMv[�U+~x‡…w'ySMvJ6M7~6‚vMvUCT(I(KL‚vF }-T?€+T?U+}-T?U-J?„.JLRCT?U�[�UCT	UCT?T(}

UC[�J�y'•CKLJLRCT?K6I(€C€C‚vF�I(U-FpV�T?UCT?KPI(JL[�KP~6JL[�JLRCM7~Sy'•CU+NxJLMv[�U%‡Gw'y1JLRCT…y'•CU+NxJLMv[�U;_�M7~�~YJLT?T?KPI(¤C‚vT…¨�MvJLR

b ¤+I�~YM7~1y'•CU+NxJLMv[�U+~S•CU+}-T?K�I	·gW'€+I(KPI(•pT?JLT?KSV�KL[�•C€%„CJLRCT?U�JLRCT:€CKL[-NxT(}-•CKLT:¨�Mv‚v‚CJLT?KL•pMvU+I(JLT6I?y'JLT?K



z {K|K}K~ •<€�i^ƒ�jt•<…K•<€)|K~�†t€'~ €)•<•�E

���

JLT(~YJLMvUCVpI(J:•p[g~YJ%b%·

J

]…y'•CU+NxJLMv[�U+~x‡¡b�§4MvV�•CKLT{^p}-T(~LNxKLMv¤+T(~�JLRCT…€CKL[-NxT(}-•CKLT	MvU €+~YT?•+}-[�W•Nx[-}-Tg‡

ZGRCT…€CKL[-NxT(}-•CKLT{M7~�I(€C€C‚vMvT(}�JL[�JLRCT:y'[�‚v‚v[(¨�MvUCV	JY¨G[	T?¥CI(•p€C‚vT(~x‡

õ

ú4æCò=þ4ï'ä

õ��G%

©.T?JV_

Š

ª.Œ)Eµª�b…I(U+}�‹“¤+T	JLRCT	V�KL[�•C€�[(y�[�UCT?W•}-Mv•pT?U+~YMv[�U+I(‚1~LN?I(‚vMvUCVpI(U+}

JLKPI(U+~Y‚7I(JLMv[�U+~x• m

Š7T6W

,

T

b

Œ�_

Š

ª.Œ<Es_

Š

•

§

zVÀ

ªVF

T

b

ŒP‡SZGRCT:V�T?UCT?KPI(JL[�KP~S[(y<‹�I(KLTVB

zVÀ

EGF:ªCH

H.I

I(U+}

B

z

±

EGF

H

H.I

‡Sw•J6N?I(U ¤+T	~YT?T?U JLR+I(J?•

_;E#ª

b

³ B

zVÀ

_;EGF

¸

ª ³ B

b

zVÀ

_;E

¸

I(KLTpJLRCT�¦+KP~YJ{JLRCKLT?T	y'•CU+NxJLMv[�U+~…JLR+I(J�~Y€+I(U=JLRCT�T?U-JLMvKLT�V�T?UCT?KPI(JL[�K{JLKLT?TE‡

Š

B

zVÀ

,.B

z

±

ŒP‡�ZGR-•+~x„

I(U-Fp[�JLRCT?K�UC[-}-T{MvU JLRCT…V�T?UCT?KPI(JL[�K6JLKLT?T…M7~G‚vMvUCT(I(KL‚vF�}-T?€+T?U+}-T?U-J�[�U�JLRCT(~YT:y'•CU+NxJLMv[�U+~x‡

õ

ú4æCò=þ4ï'ä

õ

�

%

©.T?J�_

Š

ªd,P«CŒ�E�~YMvU6ª6~YMvU6«�I(U+}s‹´¤+T JLRCTpV�KL[�•C€�[(y:JLKPI(U+~Y‚7I(JLMv[�U�I(‚v[�UCV

JLRCT�ª�I(U+}�« }-Mv•pT?U+~YMv[�U+~x•<m

Š7T6W

,

T

b

Œt_

Š

ª.Œ)EG_

Š

ªCF

T6W

,P«�F

T

b

ŒP‡…ZGRCT	V�T?UCT?KPI(JL[�KP~:[(y)‹“I(KLT

B

zVÀ

EGF

H

H.I

I(U+};B

z

b

EGF

H

H.L

•

‡

Š

B

zVÀ

,.B

z

±

Œ _ E •

•

• – —

—

—™˜

—

—

—™˜

~YMvU6ª6~YMvU:«

F�Nx[g~Cª6~YMvU6« F�~YMvU6ª6Nx[g~+«

Nx[g~+ª6Nx[g~C«

‡

XgMvU+NxT…JLKPI(U+~Y‚7I(JLMv[�U�MvU�JLRCT	ª�I(U+}�« }-Mv•pT?U+~YMv[�U+~�I(KLT	Nx[�•p•�•CJPI(JLMv|gT�„gJLRCT?MvK6V�T?UCT?KPI(JL[�KP~:Nx[�•pW

•�•CJLT:I�~G¨GT?‚v‚•³-M•‡ Tg‡v„^B

zVÀ

B

z

±

EsB

z

±

B

zVÀ

‡SZGR-•+~x„CJLRCT:‚vTxy'J�NPRCMv‚7}�[(y1JLRCT:UC[-}-T{¨�MvJLR�F�~YMvU6ª6Nx[g~C«

M7~6I(•CJL[�• I(JLM7N?I(‚v‚vF�€CKL•CUCT(}�~YMvU+NxT{MvJ�¨�Mv‚v‚%¤+T{JLRCT	~LI(•pT{I�~6JLRCT{KLMvV�R-J:NPRCMv‚7}�[(yGJLRCT…UC[-}-T	¨�MvJLR

Nx[g~+ª6Nx[g~C«+‡SZGRCT?KLTxy'[�KLTg„�_�M7~�~YJLT?T?KPI(¤C‚vT…•CU+}-T?KK‹˜¨�MvJLRpy'[�•CK�¤+I�~YM7~Gy'•CU+NxJLMv[�U+~x‡

ê

î

½6©�—.•�¥K’�•�”Y”�§d ¡’�“‡ž6–�”t–�ž�•u”t“�—.™	½K ¡˜)˜)”••u O—.’�”�Ÿ�“� ¡­O•u•�”Y–�ª�š�—6Ÿ�“�—6•�•u ¡’� ¡ž6–Vž.¢d—)–�”Y§�–�ž�•u”t ¡–�Ÿ7•�”•—.™�”Y™

’�“�”t–uœ�˜�›�”Y• ž.¢
 ¡˜)˜)”••u O—•’�”<Ÿ�“� ¡­O•u•�”Y–V›u¥�½�›�¿O]^—6•�•u ¡–�¤Oœ�›�¿<–�ž�•u”Y™<•�”Y™�œ�­¡’�™� ¡–‡—)’�ž6’7—.­�–uœ�˜�›�”Y• ž.¢i6•œO›

¿/9V6-½N›�¿/9.ž�½&[�œ`6-½N›�¿/9.ž�¿d ¡˜)˜�”••u O—.’�”�Ÿ�“� ¡­O•u•�”Y–� ¡–�’�“�”d’�•�”Y”6ª�«d“uœ�™•ìu—7½6©�—.•�¥t’�•�”Y” §d ¡’�“Mœ)–�ž�•u”Y™;6R ¡–u’�”Y•�–�—.­

–�ž�•u”Y™d—.™�§
”Y­¡­^—.™�­¡”•—•š6”Y™V9�“�—.™�”7®�—6Ÿ7’�­¡¥Mœ`6-½4›�¿/9+ž ¿d ¡˜)˜)”••u O—.’�”
Ÿ�“� ¡­O•u•�”Y–�ª�«d“�” –uœ�˜�›�”Y•�ž.¢^’� ¡˜)”Y™�’�“�”d­¡ ¡–�”•—.•

•u”Y£�”Y–�•u”Y–�Ÿ7”K’�”Y™�’t ¡™� ¡–uš6ž6¯6”••K ¡™<”•í6œ�—.­�’�žK’�“�”�™�œ�˜jž.¢d’�“�”�–uœ�˜�›�”Y•�ž.¢d›�—.™� ¡™ ¢Rœ�–�Ÿ7’� ¡ž6–�™<•�”•í6œ� ¡•�”••�—.–�•V’�“�”

–uœ�˜�›�”Y•
ž.¢� ¡˜)˜)”••u O—.’�”dŸ�“� ¡­O•u•�”Y–K ¡–)’�“�”�•�”Y™�œ�­¡’7—.–u’7½6©�—.•�¥�¤6”Y–�”Y•7—.’�ž6•d’�•�”Y”6ª
«d“�”Y•�”7¢Rž6•�”6ì�’�“�”<’�ž6’7—.­^–uœ�˜�›�”Y•
ž.¢

’� ¡˜)”Y™
’�“�”�’�”Y™�’  ¡™ —.£�£�­¡ ¡”••� ¡™^œ�žEœ`6-½	›h¿/9Ÿžh¿;[�œv½6ž�¿6ª



z {K|K}K~ •<€�i^ƒ�jt•<…K•<€)|K~�†t€'~ €)•<•�E

�

ù

<;¸/. Å;½�! Ë4¼6¿VÀ<½uÁ�Â4Ã

w•U{JLRCM7~%~YT(NxJLMv[�U%„(¨GTG€CKLT(~YT?U-J%JY¨G[:I(€C€C‚vM7N?I(JLMv[�U+~%[(y+JLRCTGJLRCT?[�KLF{}-T(~LNxKLMv¤+T(}:MvU{JLRCTS€CKLT?|-Mv[�•+~4~YT(NxW

JLMv[�U%‡1ZGRCT�¦+KP~YJGI(€C€C‚vM7N?I(JLMv[�U	M7~SI(U�Mv•p€C‚vT?•�T?UgJPI(JLMv[�U…[(y%JLRCT6€CKL[-NxT(}-•CKLT6}-T(~LNxKLMv¤+T(}{MvU XgT(NxJLMv[�U

»

‡

¸

y'[�K…~YJLT?T?KLMvUCVp€+[�‚vF-UC[�•pM7I(‚7~x‡:ZGRCT�~YT(Nx[�U+}�I(€C€C‚vM7N?I(JLMv[�U�M7~:I�U-•C•pT?KLM7N?I(‚.Mv•p€C‚vT?•�T?U-JPI(JLMv[�U

[(ySJLRCT{~LI(•pT:€CKL[-NxT(}-•CKLT:y'[�K:I(€C€CKL[(¥-Mv• I(JLT?‚vF�~YJLT?T?KLMvUCV	I(U-F�~LI(•p€C‚vT(}	y'•CU+NxJLMv[�U%‡

üKÍ7ô)Í•Ì stß�Ó Ó ö�Ù•Õ)Ò ÷;ÞtÖ7×KÕ)Þ�ÏÑÙYÐ<ÖYØ

ZGRCT{€CKL[-NxT(}-•CKLT{}-T(~LNxKLMv¤+T(}pMvU�XgT(NxJLMv[�U

»

‡

¸

¨�I�~6Mv•p€C‚vT?•�TxU-JLT(}	MvU/ 0¡O¢"£	¡E¤#JL[pI(•CJL[�• I(JLW

M7N?I(‚v‚vF�}-T?JLT?KL•pMvUCT JLRCT�¤+I�~YM7~�y'•CU+NxJLMv[�U+~�UCT?T(}-T(}�JL[=~YJLT?T?K I(U�I(KL¤CMvJLKPI(KLF�JY¨G[�W•}-Mv•pT?U+~YMv[�U+I(‚

€+[�‚vF-UC[�•pM7I(‚6•CU+}-T?K�I(U-F�~Y•C¤CV�KL[�•C€�[(y	JLRCT�JY¨G[�W•}-Mv•pT?U+~YMv[�U+I(‚:I?ºpUCT�JLKPI(U+~•y'[�KL• I(JLMv[�U%‡“w•U

QSR+I(€CJLT?K

¹

„G¨GT�~LI?¨´JLR+I(J�~Y•+NPR�€+[�‚vF-UC[�•pM7I(‚7~{N?I(U�¤+T�~YJLT?T?KLT(}.„S¨�MvJLR�I�¦+UCMvJLT U-•C•�¤+T?K{[(y

¤+I�~YM7~�y'•CU+NxJLMv[�U+~x„6•CU+}-T?K�I(U-F�~Y•C¤CV�KL[�•C€�[(y	JLRCT�I?ºpUCT�V�KL[�•C€%‡´ZGR-•+~x„6JLRCT�€CKL[-NxT(}-•CKLT�M7~

V�•+I(KPI(U-JLT?T(} JL[	JLT?KL•pMvU+I(JLT:I?y'JLT?K:I…¦+UCMvJLT…U-•C•�¤+T?KS[(ySMvJLT?KPI(JLMv[�U+~x‡

w•U�JLRCT €CKL[-NxT(}-•CKLTg„GJLRCT ‚vMvUCT(I(K	MvU+}-T?€+T?U+}-T?U+NxT [(y{I�€+[�‚vF-UC[�•pM7I(‚G¨�MvJLR�KLT(~Y€+T(NxJ	JL[�JLRCT

Nx•CKLKLT?U-J4¤+I�~YM7~S~YT?J1UCT?T(}C~1JL[:¤+T:}-T?JLT?KL•pMvUCTg‡.ZGRCM7~1M7~1}-[�UCT�¤-F{KLT?€CKLT(~YT?U-JLMvUCV6T(I�NPR	€+[�‚vF-UC[�•pM7I(‚

MvUpJLT?KL• ~1[(y4JLRCT:¤+I�~YM7~G[(y1•p[�UC[�•pM7I(‚7~

M

]�,Pªd,P«�,Pª�b6,Pª+«�,P«�b.,ueueue“Pg‡GXg€+T(NxMz¦.N?I(‚v‚vFg„�‚vT?JGJLRCT:• I(JLKLMv¥

\²¤+T	I(U�3ÿc�b�• I(JLKLMv¥�[(yGNx[gTxº NxMvT?U-JP~�I(U+}�¥ ¤+T{JLRCT�b,c�]…|gT(NxJL[�K�[(yS•p[�UC[�•pM7I(‚7~G~Y•+NPR

JLR+I(J�\1¥ÌF-MvT?‚7}C~4I(UC3Ôc�]G|gT(NxJL[�KSNx[�KLKLT(~Y€+[�U+}-MvUCV…JL[…JLRCTK3“¤+I�~YM7~1€+[�‚vF-UC[�•pM7I(‚7~x‡1XgMv•pMv‚7I(KL‚vFg„

T?¥-€CKLT(~L~YMvUCVpJLRCT	UCT?¨˜€+[�‚vF-UC[�•pM7I(‚1MvU�JLRCT	•p[�UC[�•pM7I(‚%¤+I�~YM7~:KLT(~Y•C‚vJP~6MvU�I�]$c'b�|gT(NxJL[�KO¦�[(y

Nx[gTxº NxMvT?U-JP~x‡=XgMvU+NxT JLRCT •p[�UC[�•pM7I(‚7~…I(KLT�‚vMvUCT(I(KL‚vF�MvU+}-T?€+T?U+}-T?U-J?„1JLRCT�UCT?¨u€+[�‚vF-UC[�•pM7I(‚GM7~

‚vMvUCT(I(KL‚vF�}-T?€+T?U+}-T?U-J{[�U�JLRCTp¤+I�~YM7~	~YT?J…Mzy:I(U+}�[�UC‚vF�MzyO¦�M7~…MvU�JLRCTpKL[(¨u~Y€+I�NxTp[(yV\�‡�ZGRCT

V�T?UCT?KPI(JL[�KP~:y'[�K…T(I�NPR�[�UCT?W'€+I(KPI(•pT?JLT?K…~Y•C¤CV�KL[�•C€

Š

Tg‡ VC‡�ªCW'JLKPI(U+~Y‚7I(JLMv[�U%„1«gW'JLKPI(U+~Y‚7I(JLMv[�U%„4T?JPN�‡zŒ

I(KLT�Mv•p€C‚vT?•�T?U-JLT?} I�~…[�€+T?KPI(JLMv[�U+~…[�U�JLRCTpNx[gTxº NxMvT?U-JP~�[(y6JLRCT	€+[�‚vF-UC[�•pM7I(‚1KLT?€CKLT(~YT?U-JPI(JLMv[�U%‡

ZGRCM7~%M7~%€+[g~L~YMv¤C‚vT�~YMvU+NxT�I(€C€C‚vF-MvUCV:I(U-F…V�T?UCT?KPI(JL[�K4JL[…I�€+[�‚vF-UC[�•pM7I(‚-I(‚v¨�I?FC~%KLT(~Y•C‚vJP~%MvU{I(UC[�JLRCT?K

€+[�‚vF-UC[�•pM7I(‚•‡

ZGRCT�Nx•C¤CM7Np€+[�‚vF-UC[�•pM7I(‚�ª�`

J

¹

ª�bP«

J

¹

ª+«�b

J

«^`

Š•§5¨�©~ªC«�¬

Œ6M7~{•+~YT(}=MvU�JLRCTpy'[�‚v‚v[(¨�MvUCV

T?¥CI(•p€C‚vT(~x‡�ZGRCT ¤+I�~YM7~{y'•CU+NxJLMv[�U+~	UCT?T(}-T(}�JL[�~YJLT?T?K	JLRCTpy'•CU+NxJLMv[�U=•CU+}-T?Kp}-Mz±.T?KLT?U-J{•�•C‚vJLMvW

€+I(KPI(•pT?JLT?KGV�KL[�•C€+~6I(KLT	Nx[�•p€C•CJLT(}pI(•CJL[�• I(JLM7N?I(‚v‚vFg‡

]�‡6w•U�JLRCM7~	T?¥CI(•p€C‚vTg„S¤+I�~YM7~{y'•CU+NxJLMv[�U+~�JL[=~YJLT?T?K�JLRCT�€+[�‚vF-UC[�•pM7I(‚�•CU+}-T?K�JLRCT�V�KL[�•C€#[(y



z {K|K}K~ •<€�i^ƒ�jt•<…K•<€)|K~�†t€'~ €)•<•�E

�

_

•CUCMzy'[�KL•˜~LN?I(‚vMvUCV6I(U+}{KL[�JPI(JLMv[�U	I(KLTGNx[�•p€C•CJLT(}.‡4ZGRCTSV�T?UCT?KPI(JL[�KP~4I(KLT�B

¥

EGF:ªCH

H.I

F…«�H

H.L

I(U+};B�D�E#ªCH

H.L

F=«�H

H.I

KLT(~Y€+T(NxJLMv|gT?‚vFg‡

¨�©~ªC«�¬ §

•

}G­

‚

}�{~{Ÿ®

¨�©~ªC«�¬^¯�§5«~¨�©ŸªC«�¬^°0±™ª

‚Ÿ²~•

ª

{

±~°&±™ª

®

©

}

±.³

ª

`

J

¹

ª

b

«

J

¹

ª+«

b

J

«

`

,

¹

ª

`

J

¹

ª

b

«VF

¹

ª+«

b

F

¹

«

`

,

¹

ª

`

F�]

¼

ª

b

«VF�]

¼

ª+«

b

J

¹

«

`

,

F{]

¼

ª

`

F

¹

^�ª

b

«

J

¹

^�ª+«

b

J

]

¼

«

`

e

¸

‡6w•U�JLRCM7~	T?¥CI(•p€C‚vTg„S¤+I�~YM7~{y'•CU+NxJLMv[�U+~�JL[=~YJLT?T?K�JLRCT�€+[�‚vF-UC[�•pM7I(‚�•CU+}-T?K�JLRCT�V�KL[�•C€#[(y

JLKPI(U+~Y‚7I(JLMv[�U+~6MvU�JLRCT	ª�I(U+}�« }-MvKLT(NxJLMv[�U+~�I(KLT�Nx[�•p€C•CJLT(}.‡�ZGRCT{V�T?UCT?KPI(JL[�KP~…I(KLT�B

I

E

F

H

H.I

I(U+};B

L

EGF

H

H.L

KLT(~Y€+T(NxJLMv|gT?‚vFg‡

¨�©~ªC«�¬ §

•

}G­

‚

}�{~{Ÿ®

¨�©~ªC«�¬^¯�§5«~¨�©ŸªC«�¬^°0±™ª

}5®

•

z

‚

|

±~°0±™ª

}5®

•

z

‚

«�±.³

ª

`

J

¹

ª

b

«

J

¹

ª+«

b

J

«

`

,

F

¹

ª

b

F

�

ª+«‡F

¹

«

b

,

�

ª

J

�

«�,

F

�

e

¹

‡6w•U�JLRCM7~	T?¥CI(•p€C‚vTg„S¤+I�~YM7~{y'•CU+NxJLMv[�U+~�JL[=~YJLT?T?K�JLRCT�€+[�‚vF-UC[�•pM7I(‚�•CU+}-T?K�JLRCT�V�KL[�•C€#[(y

JLKPI(U+~Y‚7I(JLMv[�U+~%MvU…JLRCTSª{I(U+}{«6}-MvKLT(NxJLMv[�U+~%I(U+}:KL[�JPI(JLMv[�U	I(KLTGNx[�•p€C•CJLT(}.‡%ZGRCTSV�T?UCT?KPI(JL[�KP~

I(KLT‡B

I

EGFlH

H.I

„�B

L

ElFjH

H.L

„+I(U+};B�D�E#ªCH

H.L

F�«�H

H.I

KLT(~Y€+T(NxJLMv|gT?‚vFg‡

¨�©~ªC«�¬ §

•

}G­

‚

}�{~{Ÿ®

¨�©~ªC«�¬^¯�§5«~¨�©ŸªC«�¬^°0±™ª

}5®

•

z

‚

|

±~°0±™ª

}5®

•

z

‚

«�±~°0±™ª

®

©

}

±.³

F{]

¼

ª

`

F

¹

^�ª

b

«

J

¹

^�ª+«

b

J

]

¼

«

`

,

¹

ª

`

F�]

¼

ª

b

«VF�]

¼

ª+«

b

J

¹

«

`

,

¹

ª

`

J

¹

ª

b

«‡F

¹

ª+«

b

F

¹

«

`

,

ª

`

J

¹

ª

b

«

J

¹

ª+«

b

J

«

`

,

F

¹

ª

b

F

�

ª+«‡F

¹

«

b

,

F

�

ª

b

J

�

«

b

,



z {K|K}K~ •<€�i^ƒ�jt•<…K•<€)|K~�†t€'~ €)•<•�E

�

^

�

ª

J

�

«�,

�

ª�F

�

«�,

¸(»

ª+«�,

F

�

e

QS‚vT(I(KL‚vFg„.JLRCT	¤+I�~YM7~:Nx[�•p€CKLM7~YMvUCV�[(y6I(‚v‚4JLRCT	•p[�UC[�•pM7I(‚7~�MvU�ªd,P«p•C€�JL[ €+[(¨GT?KP~:[(yGJLRCKLT?Tg„

I JL[�JPI(‚G[(y6JLT?U%„4M7~{~Y•-º NxMvT?U-J:JL[�~YJLT?T?K{JLRCTpNx•C¤CM7N	€+[�‚vF-UC[�•pM7I(‚•‡ ‰6[(¨GT?|gT?K?„%I�~{N?I(U�¤+T ~YT?T?U

MvU�JLRCT�T?¥CI(•p€C‚vT(~6I(¤+[(|gTg„+y'T?¨GT?K:JLR+I(U�JLT?U�I(KLTpI�NxJL•+I(‚v‚vF�UCT?T(}-T(}�MvU�~Y[�•pT�~YMvJL•+I(JLMv[�U+~x‡�ZGRCT

€CKL[-NxT(}-•CKLT:~YT?‚vT(NxJLMv|gT?‚vF:KLT?JPI(MvU+~S[�UC‚vF	JLRC[g~YT6UCT(NxT(~L~LI(KLF	¤-F	KLT?•p[(|-MvUCV:JLRC[g~YT6JLR+I(J�I(KLT6‚vMvUCT(I(KL‚vF

}-T?€+T?U+}-T?U-J

Š

¨�MvJLR KLT(~Y€+T(NxJ�JL[	JLRCT…MvU-¦+UCMvJLT(~YMv• I(‚+V�T?UCT?KPI(JL[�KP~�[(ySJLRCT…V�KL[�•C€.ŒP‡

üKÍ7ô)Í7Ü �‚ÿKÏÑÓ ö�ÙYùdÐ<Öes�Ù•Ï'ÿ)ÖYÐ�ß�ÙYÞ�Õ)Ø

‹°U-•C•pT?KLM7N?I(‚�|gT?KP~YMv[�U�[(y{JLRCT�€CKL[-NxT(}-•CKLT�¨�I�~pI(‚7~Y[=Mv•p€C‚vT?•�TxU-JLT(}.‡�ZGRCT�€CKL[�V�KPI(•�I(•CJL[�W

• I(JLM7N?I(‚v‚vF�Nx[�•p€C•CJLT(~…I�~YT?J{[(y:¤+I�~YM7~:y'•CU+NxJLMv[�U+~…JLR+I(J�N?I(U�¤+T •+~YT(}�JL[�~YJLT?T?K	I�V�Mv|gT?U�JY¨G[�W

}-Mv•pT?U+~YMv[�U+I(‚Gy'•CU+NxJLMv[�U%‡�ZGRCT�}-T?KLMv|�I(JLMv|gT(~{MvU�JLRCT�V�T?UCT?KPI(JL[�KP~p¨GT?KLT�I(€C€CKL[(¥-Mv• I(JLT(}=•+~YMvUCV

U-•C•pT?KLM7N?I(‚-}-T?KLMv|�I(JLMv|gT(~x‡4ZGRCT:‚vMvUCT(I(KS}-T?€+T?U+}-T?U+NxT�[(y1I6y'•CU+NxJLMv[�U�[�UpJLRCT:Nx•CKLKLT?U-JS~YT?JS[(y%¤+I�~YM7~

y'•CU+NxJLMv[�U+~GM7~�|gT?KLMz¦+T(}	¤-Fp€CKL[�ÐYT(NxJLMvUCV	JLRCT:y'•CU+NxJLMv[�U [�U-JL[pI(U�[�KLJLRC[�V�[�U+I(‚vMv¯?T(} |gT?KP~YMv[�U [(y1JLRCT

¤+I�~YM7~G~YT?JGI(U+}�•pT(I�~Y•CKLMvUCV…JLRCT6KLT?‚7I(JLMv|gT�• I(V�UCMvJL•+}-T�[(y4JLRCT6KLT(~YM7}-•+I(‚•‡1ZGRCT:~YT?JG[(y%[�KLJLRC[�V�[�U+I(‚

¤+I�~YM7~	y'•CU+NxJLMv[�U+~�N?I(U�¤+T�Txº NxMvT?U-JL‚vF�Nx[�•p€C•CJLT(}�¤-F�•+~YMvUCV�JLRCT�•6KPI(•pWYX-NPRC•pM7}-J{JLT(NPRCUCM7ƒg•CT

MvJLT?KPI(JLMv|gT?‚vFg‡

XgMvU+NxT{JLRCT{€CKL[-NxT(}-•CKLT	M7~6UC[�J:V�•+I(KPI(U-JLT?T(}�JL[pJLT?KL•pMvU+I(JLT:y'[�K…I(KL¤CMvJLKPI(KLFpy'•CU+NxJLMv[�U+~:I�~…I(U

MvU-¦+UCMvJLT6U-•C•�¤+T?KS[(y1¤+I�~YM7~Sy'•CU+NxJLMv[�U+~S•pMvV�R-JS¤+T…KLT(ƒg•CMvKLT(}.„gJLRCT…NPRCT(NPO…y'[�K�‚vMvUCT(I(K�}-T?€+T?U+}-T?U+NxT

¨�I�~{KLT?€C‚7I�NxT(}�¤-F�I�U-•C•pT?KLM7N?I(‚SNx[�U+}-MvJLMv[�U�JLR+I(J�JLRCTpKLT(~YM7}-•+I(‚G¤+T?JY¨GT?T?U�JLRCTpy'•CU+NxJLMv[�U=I(U+}

MvJP~�€CKL[�ÐYT(NxJLMv[�U�M7~�¤+T?‚v[(¨�~Y[�•pT�JLRCKLT(~YRC[�‚7}.‡˜§C•CKLJLRCT?KL•p[�KLTg„SJLRCT�• I(¥-Mv•	•C•¶}-T?€CJLR�[(y{JLRCT

V�T?UCT?KPI(JL[�K	JLKLT?Tp¨�I�~{I(‚7~Y[�•+~YT(}=I�~	I�JLT?KL•pMvU+I(JLMv[�U�NxKLMvJLT?KLM7I�~YMvU+NxT�RCMvV�RCT?KLW'[�KP}-T?K	U-•C•pT?KLM7N?I(‚

}-T?KLMv|�I(JLMv|gT(~GI(KLT{‚vT(~L~�I�N?Nx•CKPI(JLTg‡�‹:~�I	KLT(~Y•C‚vJ?„CJLRCT	~YJLT?T?KLMvUCV	[(ySJLRCT…V�Mv|gT?Upy'•CU+NxJLMv[�U�¨�MvJLR JLRCT

¤+I�~YM7~…~YT?J:M7~�[�UC‚vF�I�N?Nx•CKPI(JLT	JL[ ¨�MvJLRCMvU�~Y[�•pT{KPI(UCV�T�[(yGJLKPI(U+~•y'[�KL•²€+I(KPI(•pT?JLT?KP~6I�~:¨GT	~YR+I(‚v‚

~YT?Tg‡

§4MvV�•CKLT�]?ú�~YRC[(¨6~{JLRCT	y'[�•CK{¤+I�~YM7~:y'•CU+NxJLMv[�U+~…JLR+I(J{Nx[�•C‚7}�¤+T�•+~YT(}�JL[�~YJLT?T?K

Š

•CU+}-T?K…KL[�W

JPI(JLMv[�U.Œ:JLRCT�y'•CU+NxJLMv[�U

Š

]

¸

ª;F�_�ª�`?ŒgT?¥-€ aOF

Š

ª�b

J

«�bPŒ7c•„4¨�RCM7NPR�M7~…JLRCT�JLRCMvKP}�}-T?KLMv|�I(JLMv|gT	[(y…I



z {K|K}K~ •<€�i^ƒ�jt•<…K•<€)|K~�†t€'~ €)•<•�E

ù(ú

§4MvV�•CKLT{]?ú-•SE�I�~YM7~1y'•CU+NxJLMv[�U+~1JLR+I(J�~YJLT?T?K

Š

]

¸

ªVF�_�ª

`

ŒgT?¥-€ aOF

Š

ª

b

J

«

b

Œ7c•„gJLRCT6JLRCMvKP}p}-T?KLMv|�I(JLMv|gT

[(y.I:•:I(•+~L~YM7I(U%„�•CU+}-T?K4KL[�JPI(JLMv[�U%‡1ZGRCTG‚vTxy'JL•p[g~YJ.Mv• I(V�T1M7~.JLRCTGJLRCMvKP}…}-T?KLMv|�I(JLMv|gT1[(y.I:•:I(•+~L~YM7I(U

JLR+I(J6¨�I�~G•+~YT(}�I�~�MvUC€C•CJ�JL[	JLRCT…€CKL[-NxT(}-•CKLTg‡

§4MvV�•CKLT…]�]�•S¬6KLJLRC[�V�[�U+I(‚+¤+I�~YM7~4y'•CU+NxJLMv[�U+~4JLR+I(JS~YJLT?T?K

Š

]

¸

ªtF�_�ª�`?ŒgT?¥-€ aOF

Š

ª�b

J

«�bxŒ7c•„�JLRCTGJLRCMvKP}

}-T?KLMv|�I(JLMv|gT…[(y�I •:I(•+~L~YM7I(U%„%•CU+}-T?K:KL[�JPI(JLMv[�U%‡…ZGRCT	‚vTxy'JL•p[g~YJ�Mv• I(V�T…M7~6JLRCT{JLRCMvKP}�}-T?KLMv|�I(JLMv|gT

[(yGI�•:I(•+~L~YM7I(U�JLR+I(J�¨�I�~�•+~YT(}�I�~GMvUC€C•CJ�JL[�JLRCT…€CKL[-NxT(}-•CKLTg‡

•:I(•+~L~YM7I(U%‡SZGRCT�‚vTxy'JL•p[g~YJ%Mv• I(V�TSM7~%JLRCTSy'•CU+NxJLMv[�U{JLR+I(J1¨�I�~4•+~YT(}	I�~4MvUC€C•CJ4JL[:JLRCTG€CKL[-NxT(}-•CKLTg³

M•‡ Tg‡v„CJLRCT…y'•CU+NxJLMv[�U�JL[p¤+T	~YJLT?T?KLT(}.‡6ZGRCT	~Y€+I(JLM7I(‚1T?¥-JLT?U-J�[(yGT(I�NPR�Mv• I(V�T…KPI(UCV�T(~�y'KL[�• F

¼

JL[

¼

•CUCMvJP~6¤+[�JLR�RC[�KLMv¯?[�U-JPI(‚v‚vF�I(U+}�|gT?KLJLM7N?I(‚v‚vFg‡6§4MvV�•CKLT ]�]�~YRC[(¨6~:Mv• I(V�T(~�[(yGy'[�•CK:[�KLJLRC[�V�[�U+I(‚

¤+I�~YM7~6y'•CU+NxJLMv[�U+~6JLR+I(J{Nx[�•C‚7}�I(‚7~Y[ ¤+T	•+~YT(}�JL[�~YJLT?T?K:JLRCT{y'•CU+NxJLMv[�U%‡	ZGRCT(~YT	¤+I�~YM7~6y'•CU+NxJLMv[�U+~

¨GT?KLT…Nx[�•p€C•CJLT(}�¤-FpJLRCT	•6KPI(•pWYX-NPRC•pM7}-JGNx[�•p€+[�UCT?U-JG[(ySJLRCT…€CKL[-NxT(}-•CKLTg‡

Ž

UC‚vMvOgT�JLRCT�JLRCMvKP}#}-T?KLMv|�I(JLMv|gT�[(y�I�•:I(•+~L~YM7I(U%„…JLRCT�y'•CU+NxJLMv[�U�~YMvU

Š

ª.ŒgT?¥-€ aOF

Š

ª�b

J

«�bPŒ7c

N?I(UCUC[�J6¤+T…€+T?KYy'T(NxJL‚vFp~YJLT?T?KLT(}�•CU+}-T?K�KL[�JPI(JLMv[�U%‡G§4MvV�•CKLT�]

¸

~YRC[(¨6~�Mv• I(V�T(~S[(y1JLRCT:y'[�•CK�¤+I�~YM7~

y'•CU+NxJLMv[�U+~GKLT?JL•CKLUCT(}p¤-F�JLRCT…€CKL[-NxT(}-•CKLTg‡GZGRCT…• I(¥-Mv•	•C•µJLKLT?T?W•}-T?€CJLR ¨�I�~�~YT?J:I(J

�

I(U+}pJLRCT

• I(¥-Mv•�•C•uKLT?‚7I(JLMv|gT{~Lƒg•+I(KLT(}�T?KLKL[�K:[(y�JLRCT	KLT(~YM7}-•+I(‚4¨�I�~

¼

hp‡{ZGRCT	KLT?‚7I(JLMv|gT	~Lƒg•+I(KLT(}�T?KLKL[�K

[(y%•+~YMvUCV{JLRCT(~YT6¤+I�~YM7~4y'•CU+NxJLMv[�U+~1JL[	~YJLT?T?K1JLRCT�y'•CU+NxJLMv[�U�•CU+}-T?KGI(U-F	KL[�JPI(JLMv[�Up¨�I�~SI(‚v¨�I?FC~1‚vT(~L~

JLR+I(U ú�ev]�hp‡S§4MvV�•CKLT{]

¹

~YRC[(¨6~SMv• I(V�T(~1[(y%y'[�•CKG[�KLJLRC[�V�[�U+I(‚%¤+I�~YM7~1y'•CU+NxJLMv[�U+~SJLR+I(J�Nx[�•C‚7}�I(‚7~Y[

¤+T…•+~YT(} JL[�~YJLT?T?K�JLRCT:y'•CU+NxJLMv[�U%‡

§4MvV�•CKLTp]

»

~YRC[(¨6~6JLRCT

¸�¸

¤+I�~YM7~�y'•CU+NxJLMv[�U+~�JLR+I(J6¨GT?KLT	Nx[�•p€C•CJLT(}�JL[ ~YJLT?T?K�JLRCT…y'•CU+NxJLMv[�U

Š'»

ª�bdF

¸

ŒgT?¥-€daOF

Š

ª�b

J

«�bPŒ7c+•CU+}-T?K�I(U-Fpªd,P«…JLKPI(U+~Y‚7I(JLMv[�U�I(U+}�KL[�JPI(JLMv[�U%‡S‹6VgI(MvU%„-JLRCT:~YJLT?T?KLMvUCV



z {K|K}K~ •<€�i^ƒ�jt•<…K•<€)|K~�†t€'~ €)•<•�E

ùg]

§4MvV�•CKLT=]

¸

•=E�I�~YM7~	y'•CU+NxJLMv[�U+~�JLR+I(J�~YJLT?T?Kp~YMvU

Š

ª.ŒgT?¥-€ aOF

Š

ª

b

J

«

b

Œ7c:•CU+}-T?KpKL[�JPI(JLMv[�U%‡“ZGRCT

‚vTxy'JL•p[g~YJGMv• I(V�T:M7~GJLRCT:y'•CU+NxJLMv[�U JLR+I(J�¨�I�~�•+~YT(} I�~�MvUC€C•CJ�JL[�JLRCT…€CKL[-NxT(}-•CKLTg‡

§4MvV�•CKLT:]

¹

•S¬6KLJLRC[�V�[�U+I(‚C¤+I�~YM7~%y'•CU+NxJLMv[�U+~%JLR+I(J1~YJLT?T?K1~YMvU

Š

ª.ŒgT?¥-€ aOF

Š

ª�b

J

«�bPŒ7c-•CU+}-T?K4KL[�JPI(JLMv[�U%‡

ZGRCT…‚vTxy'JL•p[g~YJGMv• I(V�T:M7~GJLRCT:y'•CU+NxJLMv[�U JLR+I(J6¨�I�~G•+~YT(}�I�~�MvUC€C•CJ�JL[	JLRCT…€CKL[-NxT(}-•CKLTg‡

M7~4[�UC‚vF�I(€C€CKL[(¥-Mv• I(JLT�~YMvU+NxT�JLRCTGy'•CU+NxJLMv[�U�N?I(UCUC[�JG¤+T6~YJLT?T?KLT(}{¨�MvJLRpI6¦+UCMvJLT�U-•C•�¤+T?K4[(y.¤+I�~YM7~

y'•CU+NxJLMv[�U+~x‡SZGRCT6• I(¥-Mv•�•C•˜JLKLT?T?W•}-T?€CJLR�[(y4JLRCT6€CKL[-NxT(}-•CKLT:¨�I�~G~YT?J�I(J

¹

I(U+}�JLRCT:• I(¥-Mv•	•C•

KLT?‚7I(JLMv|gT6~Lƒg•+I(KLT(}�T?KLKL[�KG[(y4JLRCT6KLT(~YM7}-•+I(‚.¨�I�~6]?ú^hp‡S§4MvV�•CKLT	]

¼

~YRC[(¨6~GJLRCT:Nx[�KLKLT(~Y€+[�U+}-MvUCV

¸�¸

[�KLJLRC[�V�[�U+I(‚C¤+I�~YM7~.y'•CU+NxJLMv[�U+~x‡1§4MvV�•CKLT6]

�{Š

‚vTxy'JxŒ+€C‚v[�JP~.JLRCTGKLT?‚7I(JLMv|gTS~Lƒg•+I(KLT(}…T?KLKL[�KP~.[(y.~YJLT?T?KLMvUCV

JLRCT{y'•CU+NxJLMv[�U�•+~YMvUCVpJLRCM7~6¤+I�~YM7~6y'[�K{I�KPI(UCV�T�[(yGJLKPI(U+~Y‚7I(JLMv[�U+~x‡	ZGRCT�I(€C€CKL[(¥-Mv• I(JLMv[�U�M7~6|gT?KLF

V�[g[-}�I(¤+[�•CJ�JLRCT6[�KLMvV�MvU

Š

¯?T?KL[{JLKPI(U+~Y‚7I(JLMv[�U.ŒSI(U+}�¨G[�KP~YT?U+~S¨�RCT?UpJLRCT6JLKPI(U+~Y‚7I(JLMv[�U+~�I(KLT6‚7I(KLV�Tg‡

§4MvV�•CKLTp]

��Š

KLMvV�R-JxŒG€C‚v[�JP~6JLRCT{KLT?‚7I(JLMv|gT{~Lƒg•+I(KLT(}�T?KLKL[�KP~�[(y�~YJLT?T?KLMvUCVpI�JLKPI(U+~Y‚7I(JLT(}�|gT?KP~YMv[�U�[(y

JLRCT�y'•CU+NxJLMv[�Up[(|gT?KSI(‚v‚+KL[�JPI(JLMv[�U�I(UCV�‚vT(~x‡SZGRCT6T?KLKL[�KP~SMvUp~YJLT?T?KLMvUCV…JLRCT6•CU-JLKPI(U+~Y‚7I(JLT(}	y'•CU+NxJLMv[�U

I(KLT…UCT?V�‚vMvV�Mv¤C‚vT:~YMvU+NxT:JLRCT{~YT(Nx[�U+} }-T?KLMv|�I(JLMv|gT6[(ySI�•:I(•+~L~YM7I(U�N?I(U ¤+T…€+T?KYy'T(NxJL‚vF�~YJLT?T?KLT(}�¨�MvJLR

JLRCKLT?T…¤+I�~YM7~Sy'•CU+NxJLMv[�U+~�•CU+}-T?K�[�KLMvT?U-JPI(JLMv[�U%‡

<;¸=< ´Ê½�Ã�¾)Ë4Ã�Ã�½uÁ�Â

ZGRCT{€CKL[�€+[g~YT(}�•pT?JLRC[-}�y'[�K…Nx[�•p€C•CJLMvUCV{¤+I�~YM7~�y'•CU+NxJLMv[�U+~�JL[p~YJLT?T?K:I	V�Mv|gT?Upy'•CU+NxJLMv[�U�T(~L~YT?UCW

JLM7I(‚v‚vF�Nx[�•p€C•CJLT(~6JLRCT�Z4I?F-‚v[�K…T?¥-€+I(U+~YMv[�U�[(y�JLRCT	y'•CU+NxJLMv[�U�¨�MvJLR�KLT(~Y€+T(NxJ:JL[�JLRCT	JLKPI(U+~•y'[�KL•



z {K|K}K~ •<€�i^ƒ�jt•<…K•<€)|K~�†t€'~ €)•<•�E

ù

¸

€+I(KPI(•pT?JLT?KP~x‡�ZGRCTpT?¥-€+I(U+~YMv[�U�M7~…T?|�I(‚v•+I(JLT(}�I(J…JLRCTp[�KLMvV�MvU�[(y�JLRCTpJLKPI(U+~•y'[�KL•²€+I(KPI(•pT?JLT?KP~x‡

XgT?|gT?KPI(‚C~YMv•p€C‚vMz¦.N?I(JLMv[�U+~.I(KLM7~YT�¤+T(N?I(•+~YT�JLRCT�JLKPI(U+~•y'[�KL•µM7~1I:©.MvTGJLKPI(U+~•y'[�KL• I(JLMv[�U	V�KL[�•C€%‡SZGRCT

€CKLMvU+NxMv€+I(‚4[�UCT�¤+T?MvUCVpJLR+I(J…JLRCT�Z4I?F-‚v[�K…T?¥-€+I(U+~YMv[�U�N?I(U�¤+T	¨�KLMvJLJLT?U�~Y[�‚vT?‚vF�MvU�JLT?KL• ~�[(yGJLRCT

¦+KP~YJ:[�KP}-T?K…}-T?KLMv|�I(JLMv|gT(~x„CU+I(•pT?‚vFg„-JLRCT	V�T?UCT?KPI(JL[�KP~x‡…ÎSƒg•+I(JLMv[�U

�

[(y6XgT(NxJLMv[�U

»

‡v]	I(U+}�ÎSƒg•+I(W

JLMv[�U=ù�[(y…XgT(NxJLMv[�U

»

‡

¸

}-T(~LNxKLMv¤+T	JLRCTpZ4I?F-‚v[�K…T?¥-€+I(U+~YMv[�U�MvU�JLT?KL• ~�[(y�JLRCT�V�T?UCT?KPI(JL[�K

Š

~PŒ6y'[�K

[�UCT?W'€+I(KPI(•pT?JLT?K{I(U+}�•�•C‚vJLMvW'€+I(KPI(•pT?JLT?K�V�KL[�•C€+~{KLT(~Y€+T(NxJLMv|gT?‚vFg‡pXgMvU+NxT�RCMvV�RCT?K…[�KP}-T?K	}-T?KLMv|�I(W

JLMv|gT(~GN?I(U�¤+T	}-T?JLT?KL•pMvUCT(}{y'KL[�•´JLRCT(~YT{V�T?UCT?KPI(JL[�KP~x„+€CKL[�€+T?KLJLMvT(~GMvU-|g[�‚v|-MvUCV{JLRCT{RCMvV�RCT?K�[�KP}-T?K

}-T?KLMv|�I(JLMv|gT(~{N?I(U�¤+T €CKL[(|gT?U%‡=ZGRCT(~YT €CKL[�€+T?KLJLMvT(~�I(KLT €CKLT(NxM7~YT?‚vF�JLRC[g~YT�JLR+I(J	¨GT?KLT •+~YT(}=JL[

~YRC[(¨�JLRCT…•pMvUCMv•pI(‚vMvJ•F{[(ySV�T?UCT?KPI(JL[�K:NPR+I(MvU+~�I(U+} V�T?UCT?KPI(JL[�K�JLKLT?T(~x‡

‹:~{I KLT(~Y•C‚vJ{[(y6JLRCM7~{Nx‚v[g~YTpNx[�UCUCT(NxJLMv[�U�¨�MvJLR�Z4I?F-‚v[�K{T?¥-€+I(U+~YMv[�U+~x„1JLRCTpT?KLKL[�KP~…MvU+Nx•CKLKLT(}

MvU=I(€C€CKL[(¥-Mv• I(JLT?‚vF�~YJLT?T?KLMvUCV�I�y'•CU+NxJLMv[�U�MvU+NxKLT(I�~YT(~…¨�MvJLR=JLRCT�}-T?|-M7I(JLMv[�U�[(y:JLRCTpJLKPI(U+~•y'[�KL•

€+I(KPI(•pT?JLT?KP~6y'KL[�•øJLRCT�[�KLMvV�MvU%‡�ZGRCM7~…R+I(€C€+T?U+~{¨�RCT?U�JLRCT	y'•CU+NxJLMv[�U�JL[�¤+T ~YJLT?T?KLT(}�N?I(UCUC[�J

¤+T�~YJLT?T?KLT(}�¤-F�I	¦+UCMvJLT	U-•C•�¤+T?K�[(yG¤+I�~YM7~6y'•CU+NxJLMv[�U+~x‡{ZGRCM7~:N?I(U�¤+T�~YT?T?U�y'KL[�•�JLRCT	U-•C•pT?KLW

M7N?I(‚6Mv•p€C‚vT?•�T?U-JLI(JLMv[�U=[(y{JLRCT�€CKL[-NxT(}-•CKLT�MvU#XgT(NxJLMv[�U

»

‡

¹

‡˜ZGRCM7~�• I?F�¤+T�I�N?NxT?€CJPI(¤C‚vT y'[�K

~Y[�•pTpI(€C€C‚vM7N?I(JLMv[�U+~:¨�RCT?KLTp[�UC‚vF�I ‚vMv•pMvJLT(} KPI(UCV�Tp[(y:~YJLT?T?KLMvUCV M7~…KLT(ƒg•CMvKLT(}.‡p§C[�K{T?¥CI(•p€C‚vTg„

\�I(UC• I(JLR+I;a \�I(U+^

»

c4•+~YT(~6Ip~YMv•pMv‚7I(K�I(€C€CKL[gI�NPR�JL[pT(~YJLMv• I(JLT:JLRCT	I?ºpUCT{JLKPI(U+~•y'[�KL• I(JLMv[�U�[(y

€+[�MvU-JP~x„C‚vMvUCT(~�I(U+} Mv• I(V�T:MvU-JLT?U+~YMvJLMvT(~x‡1‰6[(¨GT?|gT?K?„gMzy1JLRCT:y'•CU+NxJLMv[�U UCT?T(}C~GJL[�¤+T{~YJLT?T?KLT(}p[(|gT?K

I�‚7I(KLV�T?K	KPI(UCV�T [(y…€+I(KPI(•pT?JLT?KP~x„1JLRCT?U=T?MvJLRCT?K{•p[�KLTp¤+I�~YM7~{y'•CU+NxJLMv[�U+~	Nx[�•C‚7}�¤+T�Nx[�•p€C•CJLT(}

¤-F�MvU+NxKLT(I�~YMvUCV�JLRCTp• I(¥-Mv•	•C•°JLKLT?T?W•}-T?€CJLR�[�K{¤-F�I(€C€C‚vF-MvUCV�JLRCT Z4I?F-‚v[�K{T?¥-€+I(U+~YMv[�U�I(¤+[�•CJ

I(UC[�JLRCT?K1‚v[-N?I(JLMv[�U	[�JLRCT?K1JLR+I(U�JLRCTG[�KLMvV�MvU%‡1ZGRCT�¤+I�~YM7~%y'•CU+NxJLMv[�U+~1Nx[�•p€C•CJLT(}:¤-F{JLRCM7~%•pT?JLRC[-}.„

MvU{y•I�NxJ?„g•pMvUCMv•�Mv¯?T?~.JLRCT:I(€C€CKL[(¥-Mv• I(JLMv[�U{T?KLKL[�KGI(¤+[�•CJGJLRCT�€+I(KLJLM7Nx•C‚7I(K1JLKPI(U+~•y'[�KL•u€+I(KPI(•pT?JLT?K?‡

w•U+~YJLT(I�}.„1Mzy�JLRCT NxKLMvJLT?KLMv[�U�M7~…JL[�•pMvUCMv•pMz¯?T{JLRCTpI?|gT?KPI(V�TpT?KLKL[�K{[(|gT?K{I�KPI(UCV�Tp[(y6JLKPI(U+~•y'[�KL•

€+I(KPI(•pT?JLT?KP~x„-JLRCT?Upy'T?¨GT?KG¤+I�~YM7~Gy'•CU+NxJLMv[�U+~�I(KLT…KLT(ƒg•CMvKLT(}.‡1w•U JLRCT…UCT?¥-J6NPR+I(€CJLT?K?„CI(U�Txº NxMvT?U-J

•pT?JLRC[-}p[(yGNx[�•p€C•CJLMvUCV	JLRCT…¤+I�~YM7~�y'•CU+NxJLMv[�U+~GJLR+I(J:•pMvUCMv•�Mv¯xT(~1JLRCM7~6I(€C€CKL[(¥-Mv• I(JLMv[�UpT?KLKL[�K6M7~

}-T(~LNxKLMv¤+T(}.‡

w'y.JLRCTGy'•CU+NxJLMv[�U	JL[:¤+T:~YJLT?T?KLT(}…M7~4[�¤CJPI(MvUCT(}{y'KL[�•“I…~Y€+I�NxT�[(y+y'•CU+NxJLMv[�U+~1JLR+I(J1M7~1~YJLT?T?KPI(¤C‚vTg„

JLRCT?U…JLRCT1y'•CU+NxJLMv[�U{N?I(U{¤+TG~YJLT?T?KLT(}:¨�MvJLR{IS¦+UCMvJLTSU-•C•�¤+T?K+[(y+¤+I�~YM7~.y'•CU+NxJLMv[�U+~x‡1QS[�U+~YT(ƒg•CT?U-JL‚vFg„

I(U�I(U+I(‚vF-JLM7N�|gT?KP~YMv[�Up[(y4JLRCT:€CKL[-NxT(}-•CKLT…Nx[�•C‚7}�¤+T…I(€C€C‚vMvT(}�JL[�}-T?JLT?KL•pMvUCTGJLRCT…~Y• I(‚v‚vT(~YJ1¤+I�~YM7~

~YT?J{KLT(ƒg•CMvKLT(}.‡�ZGRCTpT?¥CI(•p€C‚vT{y'[�K	€+[�‚vF-UC[�•pM7I(‚7~:M7~…Mv‚v‚v•+~YJLKPI(JLT(}�MvU�XgT(NxJLMv[�U

»

‡

¹

‡�‹:~{~YRC[(¨�U

MvU�JLR+I(J{~YT(NxJLMv[�U%„%¨�RCMv‚vT{T(I�NPR�•p[�UC[�•pM7I(‚1Nx[�•C‚7}�¤+T�•+~YT(}�I�~{Ip¤+I�~YM7~6y'•CU+NxJLMv[�U�JL[�~YJLT?T?K:JLRCT



z {K|K}K~ •<€�i^ƒ�jt•<…K•<€)|K~�†t€'~ €)•<•�E

ù

¹

V�Mv|gT?U=€+[�‚vF-UC[�•pM7I(‚•„S[(y'JLT?U�y'T?¨GT?K	¤+I�~YM7~	y'•CU+NxJLMv[�U+~�I(KLT�~Y•-º NxMvT?U-J	¤+T(N?I(•+~YT�[(y{|�I(KLMv[�•+~�‚vMvUCW

T(I(K…}-T?€+T?U+}-T?U+NxMvT(~x‡:‹µ~YMv•pMv‚7I(K�I(‚vV�[�KLMvJLRC•²Nx[�•C‚7}�I(‚7~Y[p¤+T	Mv•p€C‚vT?•�T?U-JYT(}	y'[�K…~YMvU-•+~Y[�M7}C~6[(|gT?K

JLKPI(U+~Y‚7I(JLMv[�U

x

KL[�JPI(JLMv[�U�[�K:~Y€CRCT?KLM7N?I(‚.R+I(KL•p[�UCM7N?~S[(|gT?K

¹Cµ

KL[�JPI(JLMv[�U%‡

<;¸™¶ Å;Ë1!f! ¿‡Ç	


®�T{Nx[�U+Nx‚v•+}-T…JLRCM7~�NPR+I(€CJLT?KG¨�MvJLR�I�~Y•C•p• I(KLF	[(ySJLRCT…KLT(~Y•C‚vJP~G€CKLT(~YT?U-JLT(}.‡

]�‡6‹6U-F…y'•CU+NxJLMv[�Up~YJLT?T?KPI(¤C‚vT�¨�MvJLRebp¤+I�~YM7~1y'•CU+NxJLMv[�U+~1•CU+}-T?KG~Y[�•pT�JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€

N?I(U ¤+T	I�~L~Y[-NxM7I(JLT(} ¨�MvJLR�I	•CUCM7ƒg•CT�b+W•}-Mv•pT?U+~YMv[�U+I(‚.T(ƒg•CMv|�I(KLM7I(U-JSy'•CU+NxJLMv[�U�~Y€+I�NxTg‡

¸

‡6§C[�K:[�UCT?W'€+I(KPI(•pT?JLT?K:JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€+~x„4I(U-F�y'•CU+NxJLMv[�U�~YJLT?T?KPI(¤C‚vT{¨�MvJLR'b�¤+I�~YM7~

y'•CU+NxJLMv[�U+~pN?I(U#¤+T�~YJLT?T?KLT(}�•+~YMvUCV�JLRCT'b#y'•CU+NxJLMv[�U+~�[�¤CJPI(MvUCT(}�¤-F�I(€C€C‚vF-MvUCV=JL[�JLRCT

~YJLT?T?KLT(}py'•CU+NxJLMv[�U�JLRCT	}-Mz±.T?KLT?U-JLM7I(‚%[�€+T?KPI(JL[�KP~:[(yGJLRCT…¦+KP~YJ�b�UC[-}-T(~6MvU�JLRCT{V�T?UCT?KPI(JL[�K

NPR+I(MvU [(y1JLRCT…V�KL[�•C€%‡

¹

‡6§C[�K�·gW'€+I(KPI(•pT?JLT?KpJLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€+~x„:I(U-F�y'•CU+NxJLMv[�U#~YJLT?T?KPI(¤C‚vT�¨�MvJLR#b#¤+I�~YM7~

y'•CU+NxJLMv[�U+~pN?I(U#¤+T�~YJLT?T?KLT(}�•+~YMvUCV�JLRCT'b#y'•CU+NxJLMv[�U+~�[�¤CJPI(MvUCT(}�¤-F�I(€C€C‚vF-MvUCV=JL[�JLRCT

~YJLT?T?KLT(} y'•CU+NxJLMv[�U�JLRCTp}-Mz±.T?KLT?U-JLM7I(‚1[�€+T?KPI(JL[�KP~{Nx[�KLKLT(~Y€+[�U+}-MvUCV�JL[�I(‚v‚SJLRCT$b=UC[-}-T(~…[(y

~Y[�•pT…~Y•C¤CJLKLT?T{~YR+I(KLMvUCV�JLRCT{~LI(•pT:KL[g[�J…I�~�JLRCT…V�T?UCT?KPI(JL[�K�JLKLT?T…[(y1JLRCT…V�KL[�•C€%‡

»

‡6ZGRCT6€CKL[-NxT(}-•CKLT6JL[{Nx[�•p€C•CJLTGJLRCT6•pMvUCMv•pI(‚`bp¤+I�~YM7~4y'•CU+NxJLMv[�U+~1[(y4I…~YJLT?T?KPI(¤C‚vTGy'•CU+NxJLMv[�U

M7~G‚vMvUCT(I(KGMvU�b4‡



z {K|K}K~ •<€�i^ƒ�jt•<…K•<€)|K~�†t€'~ €)•<•�E

ù

»

§4MvV�•CKLT�]

»

•	ZGRCT

¸�¸

¤+I�~YM7~:y'•CU+NxJLMv[�U+~:JLR+I(J	~YJLT?T?K

Š'»

ª�b�F

¸

ŒgT?¥-€ aOF

Š

ª�b

J

«�bPŒ7cS•CU+}-T?K{ªd,P«�F

JLKPI(U+~Y‚7I(JLMv[�U�I(U+}�KL[�JPI(JLMv[�U%‡:ZGRCT{Mv• I(V�T{I(J6JLRCT{JL[�€�‚vTxy'J�M7~6JLRCT…y'•CU+NxJLMv[�U�JLR+I(J6¨�I�~6•+~YT(}�I�~

MvUC€C•CJ�JL[�JLRCT…€CKL[-NxT(}-•CKLTg‡



z {K|K}K~ •<€�i^ƒ�jt•<…K•<€)|K~�†t€'~ €)•<•�E

ù

¼

§4MvV�•CKLT�]

¼

•�ZGRCT

¸�¸

[�KLJLRC[�V�[�U+I(‚:¤+I�~YM7~{y'•CU+NxJLMv[�U+~	JLR+I(J�~YJLT?T?K

Š'»

ª�bKF

¸

ŒgT?¥-€ aOF

Š

ª�b

J

«�bPŒ7c

•CU+}-T?K:ªd,P«�F�JLKPI(U+~Y‚7I(JLMv[�U�I(U+} KL[�JPI(JLMv[�U%‡:ZGRCT{Mv• I(V�T{I(J6JLRCT{JL[�€�‚vTxy'J�M7~�JLRCT…y'•CU+NxJLMv[�U�JLR+I(J

¨�I�~�•+~YT(} I�~�MvUC€C•CJ�JL[�JLRCT…€CKL[-NxT(}-•CKLTg‡



z {K|K}K~ •<€�i^ƒ�jt•<…K•<€)|K~�†t€'~ €)•<•�E

ù

�

Ü0.8 Ü0.4 0 0.4 0.8
0

1

2

3

dx

re
la

tiv
e 

sq
ua

re
d 

er
ro

r 
(%

)

xÜtranslation errors

0 2 4 6

0.2

0.6

1

1.4

dtheta

re
la

tiv
e 

sq
ua

re
d 

er
ro

r 
(%

)

rotation errors

Š

IgŒ

Š

¤.Œ

§4MvV�•CKLT ]

�

•…•6KPI(€CR

Š

IgŒP•…’�T?‚7I(JLMv|gT{~Lƒg•+I(KLT(}�T?KLKL[�KP~:[(yGJLRCT�~YJLT?T?KLT(}�I(€C€CKL[(¥-Mv• I(JLMv[�U+~6JL[pJLRCT

I�NxJL•+I(‚.y'•CU+NxJLMv[�U+~G[(|gT?K�I{KPI(UCV�T…[(ySªCW'JLKPI(U+~Y‚7I(JLMv[�U+~x‡GZGRCT…V�KPI(€CR�}-T(~LNxKLMv¤CMvUCV	JLRCT:T?KLKL[�KP~G¨�MvJLR

KLT(~Y€+T(NxJ1JL[…JLRCT:«gW'JLKPI(U+~Y‚7I(JLMv[�U+~1M7~4|-MvKLJL•+I(‚v‚vF…M7}-T?U-JLM7N?I(‚•‡1•6KPI(€CR

Š

¤.ŒP•1’�T?‚7I(JLMv|gT�~Lƒg•+I(KLT(}	T?KLKL[�KP~

[(y%JLRCT6~YJLT?T?KLT(}	I(€C€CKL[(¥-Mv• I(JLMv[�U+~4JL[…JLRCT6I�NxJL•+I(‚Cy'•CU+NxJLMv[�U+~1[(|gT?K1JLRCT�T?U-JLMvKLTGKPI(UCV�T6[(y%KL[�JPI(JLMv[�U

I(UCV�‚vT(~x‡�ZGRCT I�NxJL•+I(‚Gy'•CU+NxJLMv[�U=R+I�~{¤+T?T?U=JLKPI(U+~Y‚7I(JLT(}�¤-F�ú-‡

¼

•CUCMvJP~…MvU=¤+[�JLR=JLRCT�ª=I(U+}=«

}-Mv•pT?U+~YMv[�U+~x³1M•‡ Tg‡v„

Š'»CŠ

ª4F#ú�e

¼

ŒYb)F

¸

ŒgT?¥-€ aOF

ŠLŠ

ª�F#ú�e

¼

ŒYb

J

Š

«CF#ú�e

¼

ŒYbxŒ7c•‡�ZGRCT €+T?KPNxT?U-JPI(V�T

T?KLKL[�KP~Sy'[�K:I(U�•CU-JLKPI(U+~Y‚7I(JLT(}�y'•CU+NxJLMv[�U�I(KLT…UCT?V�‚vMvV�Mv¤C‚vTg‡



ß vÁ™'wÁÊá–˜• ·

ß ™›Ë�šœ™›ÆÁ– ¸ ™›Ë�#SË ¹ –ÇÆS@ š�Ê1#ÅÂàÀ

w•U�T(I(KL‚vMvT?K{NPR+I(€CJLT?KP~x„4¨GT�MvU-|gT(~YJLMvVgI(JLT(}�y'•CU+NxJLMv[�U+~…JLR+I(J{¨GT?KLT�€+T?KYy'T(NxJL‚vF�~YJLT?T?KPI(¤C‚vTg³4JLR+I(J	M7~x„

y'•CU+NxJLMv[�U+~SJLR+I(J�Nx[�•C‚7}�¤+T:T?¥-€CKLT(~L~YT(}

Š

MvUpI(U+I(‚vF-JLM7NGy'[�KL•�Œ1I�~G‚vMvUCT(I(KGNx[�•�¤CMvU+I(JLMv[�U+~1[(y1I:¦+¥-T(}

~YT?J�[(y1¤+I�~YM7~Sy'•CU+NxJLMv[�U+~G¨�RCT?UpJLKPI(U+~•y'[�KL•pT(}�•CU+}-T?K6~Y[�•pT:JLKPI(U+~•y'[�KL• I(JLMv[�UpV�KL[�•C€%‡G‰6[(¨GT?|gT?K?„

I�~6¨�I�~:€+[�MvU-JLT(} [�•CJ…T(I(KL‚vMvT?K?„CUC[�J…I(‚v‚4y'•CU+NxJLMv[�U+~:I(KLT{€+T?KYy'T(NxJL‚vF�~YJLT?T?KPI(¤C‚vTg‡:w•U�€CKPI�NxJLM7NxTg„CJLRCT

KLT(NxMv€+T�y'[�KpI(€C€CKL[(¥-Mv• I(JLT?‚vF�~YJLT?T?KLMvUCV�~Y•+NPR�I�UC[�UCW•~YJLT?T?KPI(¤C‚vT y'•CU+NxJLMv[�U=M7~{JL[�¦+KP~YJpI(€C€CKL[(¥-MvW

• I(JLT:MvJ6•+~YMvUCVpI(U�T(ƒg•CMv|�I(KLM7I(U-JGy'•CU+NxJLMv[�U�~Y€+I�NxT	I(U+} JLRCT?U�~YJLT?T?K�JLRCT	I(€C€CKL[(¥-Mv• I(JLMv[�U%‡GXg•+NPR

I�•pT?JLRC[-}�M7~pT?•p€CMvKLM7N?I(‚v‚zF�Tx±.T(NxJLMv|gTg³6RC[(¨GT?|gT?K?„�JYF-€CM7N?I(‚v‚vF=I=•p[-}-T?KPI(JLT�U-•C•�¤+T?K�[(y	¤+I�~YM7~

y'•CU+NxJLMv[�U+~GM7~GKLT(ƒg•CMvKLT(}.‡

‹6U�I(‚vJLT?KLU+I(JLMv|gT{I(€C€CKL[gI�NPR�JL[p}-T(~YMvV�UCMvUCVp¤+I�~YM7~�y'•CU+NxJLMv[�U+~�JLR+I(J…N?I(U�¤+T{•+~YT(}�JL[ ~YJLT?T?K:I

V�Mv|gT?U6y'•CU+NxJLMv[�U…M7~+JLRCTG~YMvUCV�•C‚7I(K%|�I(‚v•CTS}-T(Nx[�•p€+[g~YMvJLMv[�U:•pT?JLRC[-}6€CKL[�€+[g~YT(}{¤-F:H4T?KL[�U+IVa H4T?KP^

¼

c•‡

‹:~…}-T(~LNxKLMv¤+T(}�MvU�QSR+I(€CJLT?Kp]�„4JLRCTpJLT(NPRCUCM7ƒg•CT	Nx[�•p€C•CJLT(~:JLRCT�[�€CJLMv• I(‚

Š

MvU=I ‚vT(I�~YJLW•~Lƒg•+I(KLT(~

~YT?U+~YT�Œ6~YT?J…[(yG¤+I�~YM7~6y'•CU+NxJLMv[�U+~:JL[�~YJLT?T?K…IpV�Mv|gT?U y'•CU+NxJLMv[�U�•CU+}-T?K{I(U�I(KL¤CMvJLKPI(KLF

Š

Nx[�•p€+I�NxJxŒ

JLKPI(U+~•y'[�KL• I(JLMv[�U%‡

Ž

UC‚vMvOgTSJLRCT�©.MvTGV�KL[�•C€CW'JLRCT?[�KLT?JLM7NG•pT?JLRC[-}…MvU-|g[�‚v|-MvUCV�T(ƒg•CMv|�I(KLM7I(U-J%y'•CU+NxJLMv[�U

~Y€+I�NxT(~x„.JLRCM7~6•pT?JLRC[-}pM7~6UC[�J:KLT(~YJLKLM7NxJLT(} JL[ ©.MvT{JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€+~x‡{ZGRCM7~�KLT(~YJLKLM7NxJLMv[�U%„

y'[�KLJL•CU+I(JLT?‚vFg„�M7~�UC[�J JL[g[�~YT?|gT?KLT�I�~p• I(U-F�•+~YTxy'•C‚:JLKPI(U+~•y'[�KL• I(JLMv[�U+~ I(KLT�©.MvT�JLKPI(U+~•y'[�KL• I(W

JLMv[�U=V�KL[�•C€+~x‡�EGT(N?I(•+~YTpMvJ�Nx[�•p€C•CJLT(~…JLRCTp‚vT(I�~YJLW•~Lƒg•+I(KLT(~	[�€CJLMv• I(‚�~YT?J	[(y:¤+I�~YM7~…y'•CU+NxJLMv[�U+~x„

JLRCM7~�•pT?JLRC[-}pJYF-€CM7N?I(‚v‚vF�KLT(ƒg•CMvKLT(~Sy'T?¨GT?K�¤+I�~YM7~Gy'•CU+NxJLMv[�U+~�JLR+I(U�JLRCT{€CKLT?|-Mv[�•+~�•pT?JLRC[-}p¨�RCT?U

~YJLT?T?KLMvUCV�I y'•CU+NxJLMv[�U�[(|gT?K	I�JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€%‡�ZGRCT • I(MvU�}-KPI?¨�¤+I�NPO�[(y6JLRCT������

•pT?JLRC[-}.„+RC[(¨GT?|gT?K?„+M7~�JLR+I(J…MvJP~:Nx[�•p€C•CJPI(JLMv[�U+I(‚1Nx[�•p€C‚vT?¥-MvJYF	MvU+NxKLT(I�~YT(~6T?¥-€+[�UCT?U-JLM7I(‚v‚vFp¨�MvJLR

JLRCT:U-•C•�¤+T?KS[(y1JLKPI(U+~•y'[�KL•´€+I(KPI(•pT?JLT?KP~x‡1‰6T?U+NxTg„g•+~YMvUCV{JLRCM7~G•pT?JLRC[-}	T?|gT?U�y'[�K�V�KL[�•C€+~G¨�MvJLR

ù�ù



z {K|K}K~ •<€�º^ƒ‚z |�Edz |KˆK•&»�|�E�„/EC€)•<ˆ�‰�z�~ „u†t…

ù(_

I�•p[-}-T?KPI(JLT�U-•C•�¤+T?K�[(y	€+I(KPI(•pT?JLT?KP~x„�‚vMvOgT�JLRCT�y'[�•CKLW'€+I(KPI(•pT?JLT?KpV�KL[�•C€�[(y{‚vMvUCT(I(KpMv• I(V�T

JLKPI(U+~•y'[�KL• I(JLMv[�U+~x„CM7~GMvU-y'T(I�~YMv¤C‚vTg‡

EGT(~YM7}-T(~…Nx[�•p•p[�UC‚vF�KLT(ƒg•CMvKLMvUCV •p[�KLT�¤+I�~YM7~…y'•CU+NxJLMv[�U+~x„4JLRCTp• I(MvU�~YRC[�KLJPNx[�•pMvUCV�[(y6JLRCT

©.MvT�V�KL[�•C€CW'JLRCT?[�KLT?JLM7N�I(€C€CKL[gI�NPR�M7~	JLR+I(JpJLRCT�~YJLT?T?KPI(¤CMv‚vMvJYF�€CKL[�€+T?KLJYF�M7~	T?U-y'[�KPNxT(}1f�£zÙg¢P¡�£v£zÛC³

JLR+I(J�M7~x„+I…y'•CU+NxJLMv[�U M7~�}-T(~YMvV�UCT(}�JL[�¤+T{~YJLT?T?KLT(}�¤-F�¡gÝCÛ�JLKPI(U+~•y'[�KL• I(JLMv[�U MvUpJLRCT…V�KL[�•C€%‡G§C[�K

UC[�UCW•Nx[�•p€+I�NxJGV�KL[�•C€+~

Š

‚vMvOgT6JLKPI(U+~Y‚7I(JLMv[�U I(U+} ~LN?I(‚vMvUCV-ŒP„-JLRCT:¤+I�~YM7~1y'•CU+NxJLMv[�U+~�~Y€+I(UCUCMvUCV	JLRCT?MvK

T(ƒg•CMv|�I(KLM7I(U-J6y'•CU+NxJLMv[�U=~Y€+I�NxT(~:R+I?|gT�MvU-¦+UCMvJLT�~Y•C€C€+[�KLJ?‡�w'yGJLRCT	y'•CU+NxJLMv[�U�JL[ ¤+T ~YJLT?T?KLT(}�R+I�~

Nx[�•p€+I�NxJLW•~Y•C€C€+[�KLJ?„+JLRCT?U�I	‚7I(KLV�T{U-•C•�¤+T?KG[(yS¤+I�~YM7~�y'•CU+NxJLMv[�U+~6I(KLT{UCT?T(}-T(}pJL[pI(€C€CKL[(¥-Mv• I(JLT

MvJ�I�N?Nx•CKPI(JLT?‚vFg‡4w•Up€CKPI�NxJLM7NxTg„gMvJGM7~SKLT(I�~Y[�U+I(¤C‚vT:JL[�I�~L~Y•C•pT6JLR+I(JG[�UC‚vF�JLKPI(U+~•y'[�KL• I(JLMv[�U+~S[(|gT?K�I

‚vMv•pMvJLT(}…KPI(UCV�T…[(y4€+I(KPI(•pT?JLT?KP~SN?I(Up¤+T:T?¥-€+T(NxJLT(}.‡1ZGRCT������µ•pT?JLRC[-}	€CKL[�€+[g~YT(}p¤-FpH4T?KL[�U+I

N?I(U�¤+T	•+~YT(}�¨�RCT?U�JLRCT	U-•C•�¤+T?K�[(yGJLKPI(U+~•y'[�KL•�€+I(KPI(•pT?JLT?KP~�M7~�‚vT(~L~6JLR+I(U�[�K:T(ƒg•+I(‚4JL[ JY¨G[C³

RC[(¨GT?|gT?K?„?y'[�KS‚7I(KLV�T?K1U-•C•�¤+T?K4[(y%€+I(KPI(•pT?JLT?KP~x„(JLRCT6•pT?JLRC[-}…M7~SNx[�•p€C•CJPI(JLMv[�U+I(‚v‚vF:MvU-JLKPI�NxJPI(¤C‚vTg‡

w•UpJLRCM7~�NPR+I(€CJLT?K?„-¨GT:€CKLT(~YT?U-J�I{UCT?¨#•pT?JLRC[-}�[(y1Nx[�•p€C•CJLMvUCV{JLRCT:[�€CJLMv• I(‚.‚vT(I�~YJLW•~Lƒg•+I(KLT(~

~YT?JS[(y%¤+I�~YM7~1y'•CU+NxJLMv[�U+~4JL[	~YJLT?T?KSI…V�Mv|gT?U{y'•CU+NxJLMv[�U	¨�MvJLRCMvUpI:‚vMv•pMvJLT(}:KPI(UCV�T:[(y%JLKPI(U+~•y'[�KL•“€+I(W

KPI(•pT?JLT?KP~.JLR+I(J1M7~1Nx[�•p€C•CJPI(JLMv[�U+I(‚v‚vF:Txº NxMvT?U-J.y'[�K4‚7I(KLV�T?K1U-•C•�¤+T?KP~.[(y.JLKPI(U+~•y'[�KL•µ€+I(KPI(•pT?JLT?KP~x‡

ZGRCT:Txº NxMvT?U+NxF…[(y4JLRCT6•pT?JLRC[-}	M7~S}-T?•p[�U+~YJLKPI(JLT(}	¤-F	JLRCT:}-T(~YMvV�Up[(y1I{~YT?JS[(y4¤+I�~YM7~1y'•CU+NxJLMv[�U+~

JL[{~YJLT?T?KGI{•:I(¤+[�KSy'•CU+NxJLMv[�U�•CU+}-T?KSJLRCTGy'[�•CKLW'€+I(KPI(•pT?JLT?KS‚vMvUCT(I(K1JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€%‡SZGRCT

•pT?JLRC[-}�Nx[�•�¤CMvUCT(~�JLRCTp©.MvT	V�KL[�•C€CW'JLRCT?[�KLT?JLM7N�I(U+}�JLRCT�~YMvUCV�•C‚7I(K{|�I(‚v•CT�}-T(Nx[�•p€+[g~YMvJLMv[�U�I(€CW

€CKL[gI�NPRCT(~6MvU�~Y•+NPR�I�¨�I?F JLR+I(J…JLRCT?MvK6KLT(~Y€+T(NxJLMv|gT{~YJLKLT?UCV�JLR+~:Nx[�•p€C‚vT?•pTxU-JGT(I�NPR�[�JLRCT?K?‡…ZGRCT

R-F-¤CKLM7}…•pT?JLRC[-}…Nx[�•p€CKLM7~YT(~.JY¨G[…~YJLT?€+~x‡1§4MvKP~YJ?„(JLRCT6©.MvTGV�KL[�•C€CW'JLRCT?[�KLT?JLM7NGI(€C€CKL[gI�NPR�M7~%•+~YT(}{JL[

Nx[�•p€C•CJLT�JLRCT:¤+I�~YM7~1y'•CU+NxJLMv[�U+~SJL[	~YJLT?T?KGJLRCT6V�Mv|gT?U	y'•CU+NxJLMv[�Up‚v[-N?I(‚v‚vFg„gM•‡ Tg‡v„�¨�MvJLRCMvUpI{Nx[�•p€+I�NxJ

KPI(UCV�T�[(y.JLKPI(U+~•y'[�KL•“€+I(KPI(•pT?JLT?KP~x‡1XgMvU+NxTGJLRCT(~YTG¤+I�~YM7~4y'•CU+NxJLMv[�U+~

Š

T(ƒg•CMv|�I(KLM7I(U-J%y'•CU+NxJLMv[�U+~PŒ4I(KLT

I(‚vKLT(I�}-F�O-UC[(¨�U�JL[ ¤+Tp~YJLT?T?KPI(¤C‚vT	•CU+}-T?K:JLRCT	V�Mv|gT?U�JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€%„%JLRCT�Nx[�•p€C•CJPI(W

JLMv[�U+I(‚%Nx[�•p€C‚vT?¥-MvJYF…[(y1JLRCM7~G~YJLT?€pM7~SMvU+}-T?€+T?U+}-T?U-JG[(y4JLRCT:U-•C•�¤+T?KS[(y1JLKPI(U+~•y'[�KL•u€+I(KPI(•pT?JLT?KP~x‡

w•U�JLRCT	~YT(Nx[�U+}�~YJLT?€%„+JLRCT	~YMvUCV�•C‚7I(K:|�I(‚v•CT	}-T(Nx[�•p€+[g~YMvJLMv[�U�JLT(NPRCUCM7ƒg•CT:M7~�•+~YT(}�JL[ }-T?JLT?KL•pMvUCT

JLRCT…[�€CJLMv• I(‚.‚vT(I�~YJLW•~Lƒg•+I(KLT(~6~YT?J�[(y1¤+I�~YM7~Gy'•CU+NxJLMv[�U+~�I(U+} JLRCT?KLT?¤-F�KLT(}-•+NxT…JLRCT{Nx•CKLKLT?U-JGU-•C•pW

¤+T?KS[(y.¤+I�~YM7~4y'•CU+NxJLMv[�U+~x‡SZGRCT6Nx[�•p€C•CJPI(JLMv[�U+I(‚+Nx[�•p€C‚vT?¥-MvJYF6[(y%JLRCM7~1~YT(Nx[�U+}�~YJPI(V�T6M7~1~YRC[(¨�UpJL[

¤+T:[�UC‚vFp}-T?€+T?U+}-T?U-JG[�U JLRCT6U-•C•�¤+T?KS[(y4¤+I�~YM7~Sy'•CU+NxJLMv[�U+~S•+~YT(}�MvUpJLRCT6¦+KP~YJ�~YJPI(V�Tg‡�XgMvU+NxT6JLRCT

[�KLMvV�MvU+I(‚�V�KL[�•C€CW'JLRCT?[�KLT?JLM7N ¤+I�~YM7~…y'•CU+NxJLMv[�U+~

Š

I(U+}=JLRCT?MvK	~YJLT?T?KLMvUCV�y'•CU+NxJLMv[�U+~PŒ{I(KLT�I?|�I(Mv‚7I(¤C‚vT

MvU�I(U+I(‚vF-JLM7N:y'[�KL•�„+JLRCT	‚vT(I�~YJLW•~Lƒg•+I(KLT(~6[�€CJLMv• I(‚1~YT?J:[(yG¤+I�~YM7~6y'•CU+NxJLMv[�U+~

Š

I(U+}�JLRCT?MvK:~YJLT?T?KLMvUCV

y'•CU+NxJLMv[�U+~PŒGN?I(U�I(‚7~Y[	¤+T	}-T?KLMv|gT(}�MvU I(U+I(‚vF-JLM7N6y'[�KL•�‡



z {K|K}K~ •<€�º^ƒ‚z |�Edz |KˆK•&»�|�E�„/EC€)•<ˆ�‰�z�~ „u†t…

ù(^

ZGRCT�• I(JLT?KLM7I(‚-€CKLT(~YT?U-JLT(}…MvU	JLRCM7~1NPR+I(€CJLT?KSN?I(U	¤+T�y'[�•CU+}	MvU;a Z�‰…¬:^�_�I�c•³gI(U�T(I(KL‚vF{|gT?KP~YMv[�U

[(ySMvJGM7~�}-T(~LNxKLMv¤+T(}pMvU:a Z�‰…¬:^�_(¤�c•‡

¶C¸u· >1Á�¾�¿�¼jÅCÀ�ÆKÆKÇ<¿‡È�½�¼�½6À;


w•UpJLRCM7~G~YT(NxJLMv[�U%„-¨GT:MvU-JLKL[-}-•+NxT:JLRCT…Nx[�U+NxT?€CJG[(y4‚v[-N?I(‚4~YJLT?T?KPI(¤CMv‚vMvJYF{JL[�I(‚v‚v[(¨�y'•CU+NxJLMv[�U+~SJL[	¤+T

~YJLT?T?KLT(} •CU+}-T?K…Nx[�•p€+I�NxJ:~Y•C¤+~YT?JP~:[(yGJLRCT{y•I(•pMv‚vFp[(yGJLKPI(U+~•y'[�KL• I(JLMv[�U+~x‡…®�T�I(‚7~Y[�~YRC[(¨µJLR+I(J

I	Nx[�•p€+I�NxJL‚vF-W•~Y•C€C€+[�KLJLT(}{y'•CU+NxJLMv[�U N?I(U ¤+T…~YJLT?T?KLT(}�‚v[-N?I(‚v‚vF	¨�MvJLR�I{~YT?JG[(y1T(ƒg•CMv|�I(KLM7I(U-JS¤+I�~YM7~

y'•CU+NxJLMv[�U+~4¤-F	I(€C€CKL[(¥-Mv• I(JLMvUCV:MvJ4¨�MvJLR�JLRCT(~YT�¤+I�~YM7~4y'•CU+NxJLMv[�U+~4[(|gT?K1I(UpI(€C€CKL[�€CKLM7I(JLT:Nx[�•p€+I�NxJ

}-[�• I(MvU%‡

� ävá1ì4è7ó(è'í+ìs�

â9¼

í%çgæCï

ã

ó(ä-ä-ã(æ��4è'ï'è7ó.!7ä,å	æ�çuŠ-ÝCØxž•×7ÙgÝ�_�•^���ÒK L

ü

×z•Sï'í%çgæCï'ï¦!�ôxó(ä-ä-ã(æ��4ï'ä

Š-ÝCÖ-Ÿx {¡	·!èvÜC¡g L¡gÚ�ŸPžYŸx &ÐS×'Ÿ…ž• L¡gÝg•-ç?Ùg xÚ	¡�ž•×7ÙgÝ�fg LÙ^Š?Ü;‹°× ç{¡gÝCÛ	ž• L¡gÝg•-ç?Ùg xÚ	¡�ž•×7ÙgÝ"½

Š

m+Œ…Ù=ç)_�¢?Û

¡gÝCÛ ŸP£vŸxÚ�ŸxÝ-ž<m481‹)ŒiÙG‹�ØP¡gÝ�¢xŸ

é

 x×vž'žYŸxÝ�¡(•	¡ £z×7Ý+ŸL¡g {ØPÙgÚ	¢?×7ÝC¡�ž•×7ÙgÝ�Ù=ç	¡)Ú�ggŸLÖ�êdÚGÝC×vžYŸ…•(ŸPž

Ù=ç�¤+I�~YM7~Gy'•CU+NxJLMv[�U+~K_

µ

•����ÒK L

ü

å

½

Š

m+Œ _4E

g

º

µ

{

W

(

µ

Š

m+Œ�_

µ

Š

_gŒ

®�T6¨�Mv‚v‚+I(‚7~Y[{I�~L~Y•C•pT6JLR+I(JSJLRCT6KLT?V�Mv[�U�[(|gT?K1¨�RCM7NPR‡m�8�‹)ŒCM7~1Nx[�•p€+I�NxJ1MvUp~Y[�•pT�€+I(KPI(•pT?JLT?KLW

Mv¯(I(JLMv[�U%‡6‹6‚7~Y[C„CJLRCM7~6~Y•C¤+~YT?J‡‹)Œ.UCT?T(} UC[�J6¤+T�I�~Y•C¤CV�KL[�•C€�[(y�‹{‡6w'y�‹)Œ.¨GT?KLT	I�~Y•C¤CV�KL[�•C€�[(y

‹{„.JLRCT?U�JLRCT{y'•CU+NxJLMv[�U4_�¨G[�•C‚7}�~YMv•p€C‚vF�¤+T	V�‚v[�¤+I(‚v‚vF�~YJLT?T?KPI(¤C‚vT{•CU+}-T?K6JLRCT	UCT?¨˜~Y•C¤CV�KL[�•C€%‡

‹:~4¨�MvJLR�JLRCT6}-Tx¦+UCMvJLMv[�U	[(y%V�‚v[�¤+I(‚.~YJLT?T?KPI(¤CMv‚vMvJYFg„(¨GT�¨�Mv‚v‚•„(MvU�€CKPI�NxJLM7NxTg„�I(‚7~Y[{Nx[�U+~YM7}-T?KSJLRCT6N?I�~YT

¨�RCT?KLT…JLRCT…‚v[-N?I(‚4~YJLT?T?KPI(¤CMv‚vMvJYF	€CKL[�€+T?KLJYF RC[�‚7}C~G[�UC‚vFpMvU�I(€C€CKL[(¥-Mv• I(JLMv[�U%‡

w'yGI{y'•CU+NxJLMv[�U4_�M7~�‚v[-N?I(‚v‚vF ~YJLT?T?KPI(¤C‚vT…¨�MvJLR�I�~YT?J6[(yS¤+I�~YM7~Gy'•CU+NxJLMv[�U+~)_

µ

„CJLRCT?U�I(KL¤CMvJLKPI(KLF

‚vMvUCT(I(K�Nx[�•�¤CMvU+I(JLMv[�U+~1[(y<_

µ

Š

[�K�T?|gT?UpJLRCT:¤+I�~YM7~Sy'•CU+NxJLMv[�U+~GJLRCT?• ~YT?‚v|gT(~PŒ4I(KLT�ÝCÙ�žGUCT(NxT(~L~LI(KLMv‚vF

‚v[-N?I(‚v‚vF ~YJLT?T?KPI(¤C‚vTg‡

Ž

UC‚vMvOgT:JLRCT{~YMvJL•+I(JLMv[�U�¨�MvJLR�V�‚v[�¤+I(‚1~YJLT?T?KPI(¤CMv‚vMvJYFg„gJLRCT:y'•CU+NxJLMv[�U4_�M7~G[�UC‚vF

~YJLT?T?KPI(¤C‚vT:¨�MvJLRCMvUpI{‚v[-N?I(‚%KPI(UCV�T:[(y1€+I(KPI(•pT?JLT?KG~Y€+I�NxTg³CJLR-•+~x„-T(I�NPRp¤+I�~YM7~1y'•CU+NxJLMv[�U;_

µ

M7~S[�UC‚vF

‚v[-N?I(‚v‚vF{~YJLT?T?KPI(¤C‚vTS¨�MvJLRCMvU	I:}-Mz±.T?KLT?U-J?„(€+[g~L~YMv¤C‚vF{~Y• I(‚v‚vT?K?„?KPI(UCV�T�[(y.€+I(KPI(•pT?JLT?K4~Y€+I�NxTg‡1‰6T?U+NxTg„

JLRCT	€CKL[�€+T?KLJYF�[(y�‚v[-N?I(‚S~YJLT?T?KPI(¤CMv‚vMvJYF N?I(UCUC[�J…¤+T�I�~L~Y[-NxM7I(JLT(}�¨�MvJLR�y'•CU+NxJLMv[�U�~Y€+I�NxT(~:¤C•CJ:R+I�~

JL[�¤+T{}-M7~LNx•+~L~YT(}p¨�MvJLR KLT(~Y€+T(NxJ�JL[�JLRCT…€+I(KLJLM7Nx•C‚7I(KGy'•CU+NxJLMv[�U%‡

‹�Nx[�•p€+I�NxJL‚vF�~Y•C€C€+[�KLJLT(}=y'•CU+NxJLMv[�U�M7~	I�y'•CU+NxJLMv[�U=JLR+I(JpM7~	UC[�UCW'¯?T?KL[�[�UC‚vF=[(|gT?K�~Y[�•pT

Nx[�•p€+I�NxJGKLT?V�Mv[�Up[(y1MvJP~�}-[�• I(MvU%„-I(U+} ¯?T?KL[{T?|gT?KLF-¨�RCT?KLT6T?‚7~YTg‡1‹#UC[�UCW•Nx[�•p€+I�NxJ�JLKPI(U+~•y'[�KL• I(W

JLMv[�U�V�KL[�•C€=KLTxy'T?KP~:JL[�I V�KL[�•C€=¨�RC[g~YT €+I(KPI(•pT?JLT?K…~Y€+I�NxTpM7~…UC[�UCW•Nx[�•p€+I�NxJ?‡�§C[�K{T?¥CI(•p€C‚vTg„



z {K|K}K~ •<€�º^ƒ‚z |�Edz |KˆK•&»�|�E�„/EC€)•<ˆ�‰�z�~ „u†t…

_�ú

JLRCT V�KL[�•C€�[(y…JLKPI(U+~Y‚7I(JLMv[�U+~	M7~{UC[�UCW•Nx[�•p€+I�NxJ	~YMvU+NxT MvJP~{€+I(KPI(•pT?JLT?K	~Y€+I�NxT M7~��¶¨�RCMv‚vTpJLRCT

V�KL[�•C€p[(y%KL[�JPI(JLMv[�U+~S¨�RC[g~YT:€+I(KPI(•pT?JLT?KS~Y€+I�NxT6M7~�f

W

M7~SNx[�•p€+I�NxJ?‡4§C[�K�Nx[�•p€+I�NxJL‚vF-W•~Y•C€C€+[�KLJLT(}

y'•CU+NxJLMv[�U+~x„%JLRCT?KLT�I(KLT�UC[p¦+UCMvJLT?W•}-Mv•pT?U+~YMv[�U+I(‚%y'•CU+NxJLMv[�U�~Y€+I�NxT(~:JLR+I(J	N?I(U�¤+T�•+~YT(}�JL[ V�‚v[�¤CW

I(‚v‚vF=~YJLT?T?K{JLRCT(~YTpy'•CU+NxJLMv[�U+~	•CU+}-T?K�I�UC[�UCW•Nx[�•p€+I�NxJ	JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€%‡�ZGRCT�~YMv•p€C‚vT

T?¥CI(•p€C‚vT�[(y1~YJLT?T?KLMvUCV{I

Š

~YMvUCV�‚vT?W'€+T?KLMv[-}+Œ1KPI(M7~YT(}pNx[g~YMvUCT

W

•CU+}-T?KSJLKPI(U+~Y‚7I(JLMv[�U M7~1Mv‚v‚v•+~YJLKPI(JLMv|gT�[(y

JLRCM7~S€+[�MvU-J?•1MvUp[�KP}-T?KGJL[�~YJLT?T?KGI{KPI(M7~YT(}pNx[g~YMvUCT:•CU+}-T?K�I(‚v‚.€+[g~L~YMv¤C‚vT:JLKPI(U+~Y‚7I(JLMv[�U+~x„+I(U MvU-¦+UCMvJLT

U-•C•�¤+T?KS[(ySKPI(M7~YT(} Nx[g~YMvUCT(~�I(KLT{UCT?T(}-T(}.‡

§C[�KLJL•CU+I(JLT?‚vFg„CMzy1[�UC‚vFp‚v[-N?I(‚4~YJLT?T?KPI(¤CMv‚vMvJYF	M7~6}-T(~YMvKLT(}.„-JLRCT?U�I{¦+UCMvJLT…U-•C•�¤+T?KS[(y1y'•CU+NxJLMv[�U+~

•pMvV�R-J�¤+T�~Y•-º NxMvT?U-J�JL[�~YJLT?T?K�I=Nx[�•p€+I�NxJL‚vF-W•~Y•C€C€+[�KLJLT(}=y'•CU+NxJLMv[�U%‡“ZGRCT�y'•CU+NxJLMv[�U#JL[=¤+T

~YJLT?T?KLT(}�M7~�¦+KP~YJ{I(€C€CKL[(¥-Mv• I(JLT(}�•+~YMvUCV�I(U�I(€C€CKL[�€CKLM7I(JLT�T(ƒg•CMv|�I(KLM7I(U-J6y'•CU+NxJLMv[�U�~Y€+I�NxTg‡�ZGRCM7~

I(€C€CKL[(¥-Mv• I(JLMv[�U=M7~�JLRCT?U�~YJLT?T?KLT(}�¤-F�~YJLT?T?KLMvUCV�JLRCT�¤+I�~YM7~{y'•CU+NxJLMv[�U+~p~Y€+I(UCUCMvUCV�JLRCT�~Y€+I�NxTg‡

XgMvU+NxT6[�UC‚vF�‚v[-N?I(‚.~YJLT?T?KPI(¤CMv‚vMvJYF{M7~G}-T(~YMvKLT(}.„gJLRCT:}-[�• I(MvU�[(|gT?KS¨�RCM7NPRpJLRCT�y'•CU+NxJLMv[�UpM7~SI(€C€CKL[(¥-W

Mv• I(JLT(}	UCT?T(}�[�UC‚vF�¤+T…I	~Y•C¤+~YT?J�[(y1MvJP~GI�NxJL•+I(‚%}-[�• I(MvU%³gJLRCT{~YMv¯?T6[(y1JLRCM7~G~Y•C¤+~YT?J6}-T?€+T?U+}C~G[�U

JLRCT…KPI(UCV�T{[(y1€+I(KPI(•pT?JLT?K�~Y€+I�NxT{[(|gT?KG¨�RCM7NPR ‚v[-N?I(‚4~YJLT?T?KPI(¤CMv‚vMvJYF	M7~GT?¥-€+T(NxJLT(}.‡

w•U-JL•CMvJLMv|gT?‚vFg„(¨GT:UCT?T(}�JL[�I(€C€CKL[(¥-Mv• I(JLT6JLRCT6y'•CU+NxJLMv[�Up[(|gT?KGI{‚7I(KLV�T…T?UC[�•CV�R�~Y•C¤+~YT?J�[(y4MvJP~

}-[�• I(MvU�~Y[ JLR+I(J	I(‚v‚1JLKPI(U+~•y'[�KL•pT(}�KLT?€C‚vM7N?I�~6[(y�MvJ…¨�Mv‚v‚1I(‚7~Y[�¤+TpI�}-T(ƒg•+I(JLT?‚vF�I(€C€CKL[(¥-Mv• I(JLT(}.‡

§C[�K6T?¥CI(•p€C‚vTg„gNx[�U+~YM7}-T?K�JLRCT…€CKL[�¤C‚vT?•´[(yG~YJLT?T?KLMvUCV�I	[�UCT?W•}-Mv•pT?U+~YMv[�U+I(‚.KPI(M7~YT(} Nx[g~YMvUCT…•CU+}-T?K

JLKPI(U+~Y‚7I(JLMv[�U%‡:ZGRCT	KPI(M7~YT(}�Nx[g~YMvUCT{M7~6Nx[�•p€+I�NxJL‚vF-W•~Y•C€C€+[�KLJLT(} [(|gT?K�JLRCT	MvU-JLT?KL|�I(‚taOF{]�,?]6c•‡6ZGRCT

KPI(UCV�T�[(y…JLKPI(U+~Y‚7I(JLMv[�U+~�[(|gT?K	¨�RCM7NPR=MvJ	M7~	JL[�¤+T�~YJLT?T?KLT(}�M7~;aOF{]�,?]6c•‡�ZGR-•+~x„GJLRCT�•CUCMv[�U�[(y

JLRCT{~Y•C€C€+[�KLJ:[(yGI(‚v‚%€+[g~L~YMv¤C‚vT{JLKPI(U+~Y‚7I(JLT(} KPI(M7~YT(}�Nx[g~YMvUCT(~�M7~VaOF

¸

,

¸

c•‡S®�T…KLTxy'T?K�JL[�JLRCM7~�MvU-JLT?KLW

|�I(‚GI�~{JLRCT�×7Ý-žYŸ�fg L¡�ž•×7ÙgÝ= PŸ�fg×7ÙgÝ�I�~{JLRCM7~:¨G[�•C‚7}�¤+TpJLRCT

Š

¦+¥-T(}+Œ6MvU-JLT?KL|�I(‚S[(y6MvU-JLT?V�KPI(JLMv[�U�y'[�K

I�Nx[�KLKLT(~Y€+[�U+}-MvUCV�~YJLT?T?KPI(¤C‚vT{¦+‚vJLT?K?‡pQS‚vT(I(KL‚vFg„%JLRCT�[�KLMvV�MvU+I(‚SKPI(M7~YT(}�Nx[g~YMvUCT�UCT?T(}C~:JL[ ¤+T�¨GT?‚v‚

I(€C€CKL[(¥-Mv• I(JLT(}�[(|gT?K	JLRCM7~	MvU-JLT?KL|�I(‚VaOF

¸

,

¸

c•‡

Ž

U-y'[�KLJL•CU+I(JLT?‚vFg„GI(€C€CKL[(¥-Mv• I(JLMvUCV�MvJ	[(|gT?K	JLRCM7~

MvU-JLT?KL|�I(‚SM7~:UC[�J	T?UC[�•CV�R%‡�®�RCT?U�JLRCTpKPI(M7~YT(}�Nx[g~YMvUCT�M7~…JLKPI(U+~Y‚7I(JLT(}�JL[�JLRCTp‚vTxy'J…¤-F1F{]�„4y'[�K

T?¥CI(•p€C‚vTg„?JLRCT�MvU-JLT?KL|�I(‚da

¸

,

¹

c

Š

JLRCT�KLMvV�R-J1JPI(Mv‚'Œ%[(y.JLRCT�[�KLMvV�MvU+I(‚CKPI(M7~YT(}�Nx[g~YMvUCT^i ~4}-[�• I(MvU	T?U-JLT?KP~

JLRCT	MvU-JLT?V�KPI(JLMv[�U�MvU-JLT?KL|�I(‚•‡{w'yGJLRCT	[�KLMvV�MvU+I(‚1KPI(M7~YT(}�Nx[g~YMvUCT	M7~6€+[g[�KL‚vF�I(€C€CKL[(¥-Mv• I(JLT(} MvU�JLRCM7~

KLT?V�Mv[�U%„+JLRCT?U�JLRCT	MvU-JLT?KL|�I(‚taz]�,

¸

c4[(ySJLRCM7~6JLKPI(U+~Y‚7I(JLT(} KPI(M7~YT(}�Nx[g~YMvUCT{¨�Mv‚v‚%¤+T{€+[g[�KL‚vF�I(€C€CKL[(¥-W

Mv• I(JLT(} I�~6¨GT?‚v‚•‡�ZGRCT�~LI(•pT…RC[�‚7}C~6¨�RCT?U�JLRCT{KPI(M7~YT(}�Nx[g~YMvUCT{M7~6JLKPI(U+~Y‚7I(JLT(} JL[pJLRCT{KLMvV�R-J:¤-F

]�‡…‰6T?U+NxTg„CJLRCT	[�KLMvV�MvU+I(‚4KPI(M7~YT(}�Nx[g~YMvUCT{UCT?T(}C~�JL[ ¤+T{¨GT?‚v‚1I(€C€CKL[(¥-Mv• I(JLT(}p[(|gT?K6JLRCT{MvU-JLT?KL|�I(‚

aOF

¹

,

¹

c•‡4®�T…KLTxy'T?KSJL[	JLRCM7~SMvU-JLT?KL|�I(‚%I�~GJLRCT�¡xÜgÜ. LÙ�g�×7Ú	¡�ž•×7ÙgÝ  PŸ�fg×7ÙgÝ%‡1ZGRCT…MvU-JLT?V�KPI(JLMv[�UpKLT?V�Mv[�U

•7«d“�”<•u”7¬�–� ¡’� ¡ž6–Kž.¢�—<•7—. ¡™�”••VŸ7ž6™� ¡–�”<—6•už6£�’�”••) ¡–K’�“� ¡™d£�—.£�”Y•d ¡™76¦Ÿ7ž6™/6•¾Ÿ¿:9Ÿž�¿/9”À.Á�ª



z {K|K}K~ •<€�º^ƒ‚z |�Edz |KˆK•&»�|�E�„/EC€)•<ˆ�‰�z�~ „u†t…

_-]

�3 �2 �1 0 1 2 3
0

0.2

0.4

0.6

0.8

1

Support

Integration Region

Approximation Region

§4MvV�•CKLT�](ùg•�ZGRCT�~Y•C€C€+[�KLJ [(y{JLRCT�KPI(M7~YT(}�Nx[g~YMvUCT�M7~�¨�MvJLRCMvU�JLRCT�MvU-JLT?KL|�I(‚‡aOF{]�,?]6c•‡�w'y…JLRCT

y'•CU+NxJLMv[�U�M7~…JL[�¤+T�~YJLT?T?KLT(}�MvU�JLKPI(U+~Y‚7I(JLMv[�U=[(|gT?K{JLRCTpKPI(UCV�T:aOF{]�,?]6c•„4JLRCT?U=JLRCT�×7Ý-žYŸ�fg L¡�ž•×7ÙgÝ

 PŸ�fg×7ÙgÝ�Nx[�KLKLT(~Y€+[�U+}-MvUCV�JL[�I ~YJLT?T?KPI(¤C‚vT{¦+‚vJLT?K:¨G[�•C‚7}�¤+T4aOF

¸

,

¸

c•‡	ZGRCT	MvU-JLT?KL|�I(‚1[(|gT?K:¨�RCM7NPR

JLRCT:KPI(M7~YT(} Nx[g~YMvUCT:UCT?T(}C~SJL[	¤+T{I(€C€CKL[(¥-Mv• I(JLT(}.„gM•‡ Tg‡4JLRCT�¡xÜgÜ. LÙ�g�×7Ú	¡�ž•×7ÙgÝ  PŸ�fg×7ÙgÝpM7~VaOF

¹

,

¹

c•‡

M7~GI{~Y•C¤+~YT?J�[(y4JLRCT…I(€C€CKL[(¥-Mv• I(JLMv[�U�KLT?V�Mv[�U%³CJLRCT:Nx[�•p€+I�NxJG~Y•C€C€+[�KLJ6[(y4JLRCT:[�KLMvV�MvU+I(‚+y'•CU+NxJLMv[�U

M7~x„gMvU�JL•CKLU%„CI{~Y•C¤+~YT?JS[(y4JLRCT6MvU-JLT?V�KPI(JLMv[�U�KLT?V�Mv[�U%‡S§4MvV�•CKLT{](ù:Mv‚v‚v•+~YJLKPI(JLT(~1JLRCT:I(€C€CKL[(¥-Mv• I(JLMv[�U

I(U+}�MvU-JLT?V�KPI(JLMv[�UpKLT?V�Mv[�U+~1y'[�K�I…[�UCT?W•}-Mv•pT?U+~YMv[�U+I(‚+KPI(M7~YT(}pNx[g~YMvUCT:~YJLT?T?KLT(}	•CU+}-T?KGJLKPI(U+~Y‚7I(JLMv[�U%‡

ZGRCT	MvU-JLT?V�KPI(JLMv[�U�I(U+}�I(€C€CKL[(¥-Mv• I(JLMv[�U KLT?V�Mv[�U+~:N?I(U�¤+T�}-Tx¦+UCT(} • I(JLRCT?• I(JLM7N?I(‚v‚zFg‡�©.T?J

ÂOÃ�¤+T�JLRCT6Nx[�•p€+I�NxJ1~Y•C€C€+[�KLJG[(y.JLRCT6~YJLT?T?KLT(}…y'•CU+NxJLMv[�U	[�•CJP~YM7}-T�[(y%¨�RCM7NPR{M7~4¯?T?KL[:M7}-T?U-JLM7N?I(‚v‚vFg‡

ZGRCT…MvU-JLT?V�KPI(JLMv[�U KLT?V�Mv[�U�M7~GJLRCT?KLTxy'[�KLTg•

ÂMÄ Å

v

E<Æ

Ç.È�É5Ê

½

Š

m+Œ^ÂOÃ

¨�RCT?KLT4‹)Œ1M7~{JLRCT�~Y•C¤+~YT?J	[(y‡‹´[(|gT?K{¨�RCM7NPR�JLRCTpy'•CU+NxJLMv[�U=M7~…JL[�¤+T ‚v[-N?I(‚v‚vF�~YJLT?T?KLT(}.‡�ZGRCT

I(€C€C‚vM7N?I(JLMv[�U�[(y{JLRCT�V�KL[�•C€#[�€+T?KPI(JL[�KCm�JL[�JLRCT�KLT?V�Mv[�UGÂOÃ�€CKL[-}-•+NxT(~�JLRCT�Nx[�KLKLT(~Y€+[�U+}-MvUCV

KLT?V�Mv[�U1½

Š

m+Œ	ÂOÃ{[(yGJLRCT{JLKPI(U+~•y'[�KL•pT(}�y'•CU+NxJLMv[�U%‡6ZGRCT	I(€C€CKL[(¥-Mv• I(JLMv[�U KLT?V�Mv[�U�M7~6}-Tx¦+UCT(} MvU

JLT?KL• ~S[(y1JLRCT…MvU-|gT?KP~YT:[(y1JLRCT…V�KL[�•C€�[�€+T?KPI(JL[�K?•

Â�Ë�Ì™Ì™Í•Î�Ï�E<Æ

Ç.È�É5Ê

½

Š

m

§

W

Œ6ÂMÄ Å

v



z {K|K}K~ •<€�º^ƒ‚z |�Edz |KˆK•&»�|�E�„/EC€)•<ˆ�‰�z�~ „u†t…

_

¸

¨�RCT?KLTQ½

Š

m

§

W

Œ^½

Š

m+Œ<Esã+„CJLRCT…M7}-T?U-JLMvJYF	• I(€%„gy'[�K6I(‚v‚
m�8�‹{‡

¶C¸�� 0'¿�Ã�¾�¿ A;ÆlÐÑ¿�Ã�½�ÃÄ�»Æ�A4Ë4¾tÀ<½uÁ�Â

ZGRCT�U-•C•�¤+T?Kp[(y	T(ƒg•CMv|�I(KLM7I(U-Jp¤+I�~YM7~py'•CU+NxJLMv[�U+~pKLT(ƒg•CMvKLT(}�JL[�I(€C€CKL[(¥-Mv• I(JLT�JLRCT�~YJLT?T?KPI(¤C‚vT

y'•CU+NxJLMv[�U�[(|gT?K	JLRCT�I(€C€CKL[(¥-Mv• I(JLMv[�U�KLT?V�Mv[�U�M7~�UC[�Jp‚vT(I�~YJLW•~Lƒg•+I(KLT(~�[�€CJLMv• I(‚•‡#®�RCMv‚vT JLRCT(~YT

¤+I�~YM7~Gy'•CU+NxJLMv[�U+~6~Y€+I(U�JLRCT	~Y€+I�NxT{[(yGI(‚v‚%JLKPI(U+~•y'[�KL• I(JLMv[�U+~�[(ySJLRCT{[�KLMvV�MvU+I(‚%y'•CU+NxJLMv[�U%„CUC[�J…I(‚v‚

€+[g~L~YMv¤C‚vT…‚vMvUCT(I(KGNx[�•�¤CMvU+I(JLMv[�U+~S[(y4JLRCT(~YT:¤+I�~YM7~Sy'•CU+NxJLMv[�U+~GV�Mv|gT6KLM7~YT:JL[	JLKPI(U+~•y'[�KL•pT(}�KLT?€C‚vM7N?I�~

[(yGJLRCT	[�KLMvV�MvU+I(‚4y'•CU+NxJLMv[�U%‡{w•U�y•I�NxJ?„.|gT?KLFpy'T?¨˜¨�Mv‚v‚•³+JLR+I(J…M7~x„.[�UC‚vF JLRC[g~YT�¤+T?‚v[�UCV�MvUCV JL[ I�·gW

}-Mv•pT?U+~YMv[�U+I(‚�• I(UCMzy'[�‚7}:¨�MvJLRCMvU{JLR+I(J%y'•CU+NxJLMv[�U	~Y€+I�NxTg„�¨�RCT?KLT�·…M7~.JLRCTGU-•C•�¤+T?K%[(y+€+I(KPI(•pT?JLT?KP~

KLT(ƒg•CMvKLT(}	JL[�}-T(~LNxKLMv¤+T:JLRCT:JLKPI(U+~•y'[�KL• I(JLMv[�U%‡Sw•UpJLRCM7~�~YT(NxJLMv[�U%„g¨GT…}-T(~LNxKLMv¤+T…I{•pT?JLRC[-}�¨�RCM7NPR

¦+U+}C~{I(U�[�KP}-T?KLT(}�~YT?J…[(yGy'•CU+NxJLMv[�U+~…~Y•+NPR�JLR+I(J…JLRCT	¦+KP~YJ�b�T?‚vT?•pT?U-JP~G[(y6JLRCM7~…~YT?J…~Y€+I(U�JLRCT

[�€CJLMv• I(‚C‚vT(I�~YJLW•~Lƒg•+I(KLT(~4y'•CU+NxJLMv[�Up~Y€+I�NxT6JLR+I(JS¤+T(~YJ�Nx[�U-JPI(MvU+~1JLRCM7~4• I(UCMzy'[�‚7}	I(U+}�JLR-•+~SN?I(U�¤+T

•+~YT(}pJL[p~YJLT?T?K)_4‡

Ñ)Í7Ü)Í•Ì s�Ù•Õ)Ò�ÿ)ÖYÐ<ö#Ê�Ð<Ö•ÿ)Ó�ÝlÓ ùdÞ�ÏÑþ‡ÞtØ�Ù7ß�ÙYÞ�Õ

H4T?KL[�U+I4a H4T?KP^

¼

c1~YRC[(¨GT(} JLR+I(J:JLRCM7~�€CKL[�¤C‚vT?•�Nx[�•C‚7}�¤+T	~Y[�‚v|gT(} U-•C•pT?KLM7N?I(‚v‚vF	¤-F�Nx[�•p€C•CJLMvUCV

JLRCT�~YMvUCV�•C‚7I(K |�I(‚v•CT�}-T(Nx[�•p€+[g~YMvJLMv[�U

Š

�����	Œ�[(y�I�€+I(KLJLM7Nx•C‚7I(Kp• I(JLKLMv¥Ò� ¨�RC[g~YT=Nx[�‚v•C•pU

|gT(NxJL[�KP~	I(KLT JLKPI(U+~•y'[�KL•pT(}�KLT?€C‚vM7N?I�~…[(y{I�}-M7~LNxKLT?JLT?‚vF�~LI(•p€C‚vT(}�|gT?KP~YMv[�U�[(y…JLRCTpy'•CU+NxJLMv[�U±_4‡

ZGR-•+~x„-T(I�NPRpNx[�‚v•C•pU	MvUe�´Nx[�KLKLT(~Y€+[�U+}C~SJL[	I{~Y€+T(NxMz¦.N6~LI(•p€C‚vT�[(y4JLRCT6€+I(KPI(•pT?JLT?KS~Y€+I�NxT:[(|gT?K

¨�RCM7NPR{JLRCTGy'•CU+NxJLMv[�U	M7~%JL[…¤+T6~YJLT?T?KLT(}{I(U+}	T(I�NPR{KL[(¨=MvU$�“Nx[�KLKLT(~Y€+[�U+}C~1JL[{I:~Y€+T(NxMz¦.NG~LI(•p€C‚vT

[(y%JLRCTGy'•CU+NxJLMv[�Udi ~1}-[�• I(MvU%‡1ZGRCTV�����˜}-T(Nx[�•p€+[g~YT(~4JLRCT�• I(JLKLMv¥��“MvU-JL[…I:€CKL[-}-•+NxJS[(y%JLRCKLT?T

• I(JLKLM7NxT(~x•

�ÑE

íî

î

î

îï

‡

‡

‡

½

Š

m

W

ŒY_

‡

‡

‡

çuçuç

‡

‡

‡

½

Š

m

¥wÒ

ŒY_

‡

‡

‡

ð ñ

ñ

ñ

ñ

ò

E
�"Ó��MÓ'�	Ó

o

E
�"Ó1Ô�Ó

¨�RCT?KLT;ú

ª

MvU+}-T?¥-T(~…[(|gT?K	~LI(•p€C‚vT(~…[(y…JLRCTp€+I(KPI(•pT?JLT?K	~Y€+I�NxTg„&�"Ó

o

�"ÓGEÜ"4„%�	Ó

o

� EÜ"4„

I(U+},�MÓ=M7~…I }-M7I(V�[�U+I(‚G• I(JLKLMv¥ [(y�UC[�UCW'UCT?VgI(JLMv|gTp~YMvUCV�•C‚7I(K…|�I(‚v•CT(~x„%MvU�}-T(NxKLT(I�~YMvUCV [�KP}-T?K…[(y

• I(V�UCMvJL•+}-Tg‡{w•J{N?I(U�¤+Tp~YRC[(¨�U�JLR+I(J{JLRCT{¦+KP~YJ�b=Nx[�‚v•C•pU+~�[(y��"Ó=KLT?€CKLT(~YT?U-JP~6JLRCT	[�€CJLMv• I(‚



z {K|K}K~ •<€�º^ƒ‚z |�Edz |KˆK•&»�|�E�„/EC€)•<ˆ�‰�z�~ „u†t…

_

¹

‚vT(I�~YJLW•~Lƒg•+I(KLT(~:~YT?J6[(yS¤+I�~YM7~�y'•CU+NxJLMv[�U+~

Š

[(yG~YMv¯?T b%ŒGUCT?T(}-T(} JL[p~YJLT?T?KK_4‡:ZGRCT…¦+KP~YJ�b�KL[(¨6~6[(y

JLRCT…• I(JLKLMv¥)Ô�Ó�JPI(¤C•C‚7I(JLT…JLRCT…¨GT?MvV�R-JP~G[(ySJLRCT…‚vMvUCT(I(K�Nx[�•�¤CMvU+I(JLMv[�UpUCT?T(}-T(}�JL[p~YJLT?T?K)_4‡

ZGRCT�������[(y4• I(JLKLMv¥ �´Nx[�•C‚7}�I(‚7~Y[{¤+T…Nx[�•p€C•CJLT(}{¤-F{¦+KP~YJGNx[�•p€C•CJLMvUCV…JLRCT6T?MvV�T?U-|�I(‚v•CT(~

I(U+}�T?MvV�T?U-|gT(NxJL[�KP~…[(y��

b

e

EÜ�

o

��‡�†6T?UC[�JLMvUCV�JLRCT T?MvV�T?U-|�I(‚v•CT(~…I(U+}=T?MvV�T?U-|gT(NxJL[�KP~:[(y��

b

¤-F
�MÓ

É

I(U+}��	Ó

É

KLT(~Y€+T(NxJLMv|gT?‚vFg„GJLRCT±�����Ó[(y$��M7~x•��MÓáE��MÓ

É

À

±

„ �	ÓáE �	Ó

É

„:I(U+}

�"ÓkEÿ���	Ói�OÕ

Ó

¨�RCT?KLT��OÕ

Ó

M7~	JLRCT €+~YT?•+}-[�W'MvU-|gT?KP~YT [(y �MÓ1‡�‹:~L~Y•C•pMvUCV�JLR+I(JCú�ÖpI(U+}±ú

ª

~LI(•p€C‚vT(~1[(y4JLRCT…}-[�• I(MvUpI(U+}�€+I(KPI(•pT?JLT?KG~Y€+I�NxT:KLT(~Y€+T(NxJLMv|gT?‚vF	I(KLT:JPI(OgT?U%„gMzy ú

ª

*sú�Ö?„-JLRCT?U�MvJ

M7~1Nx[�•p€C•CJPI(JLMv[�U+I(‚v‚vF…•p[�KLTGTxº NxMvT?U-J%JL[…Nx[�•p€C•CJLTGJLRCTV������[(y;�“MvU	JLRCM7~4• I(UCUCT?K1I�~1JLRCT6~YMv¯?T

[(y&�

o

��M7~6~Y• I(‚v‚vT?KGJLR+I(U�JLRCT	~YMv¯?T…[(y&��‡:QS[�U-|gT?KP~YT?‚vFg„-Mzytú�Ö�*jú

ª

„+JLRCT?U�Ip~YMv•pMv‚7I(KG•pT?JLRC[-}

•+~YMvUCVe�e�

o

Nx[�•C‚7}p¤+T	}-T?KLMv|gT(}.‡1ZGR-•+~x„CJLRCT	Nx[�•p€C•CJPI(JLMv[�U+I(‚%Nx[�•p€C‚vT?¥-MvJYF{[(yGNx[�•p€C•CJLMvUCV{JLRCT

�����µ[(y	�´M7~S•C€C€+T?KLW'¤+[�•CU+}-T(} ¤-F�JLRCT…~Y• I(‚v‚vT?KS[(y1JLRCT:KL[(¨�I(U+} Nx[�‚v•C•pUp}-Mv•pT?U+~YMv[�U+~1[(y	��‡

§C[�K1[�UCT�[�KSJY¨G[�W'€+I(KPI(•pT?JLT?K4V�KL[�•C€+~x„�ú�Ö1[(y'JLT?U	T?¥CNxT?T(}C~ ú

ª

I(U+}�ú

ª

M7~1I(‚7~Y[…• I(U+I(V�T(I(¤C‚vF{~Y• I(‚v‚•‡

‹:~GI{KLT(~Y•C‚vJ?„gJLRCT������˜[(y	�´Nx[�•C‚7}p¤+T…Nx[�•p€C•CJLT(}{y'KL[�•uJLRCT:T?MvV�T?U-|�I(‚v•CT(~GI(U+}pT?MvV�T?U-|gT(NxJL[�KP~

[(y%�

o

��‡

Ž

U-y'[�KLJL•CU+I(JLT?‚vFg„dú

ª

MvU+NxKLT(I�~YT(~6T?¥-€+[�UCT?U-JLM7I(‚v‚vF ¨�MvJLR�JLRCT	U-•C•�¤+T?K6[(y�€+I(KPI(•pT?JLT?KP~x‡

§C[�K…T?¥CI(•p€C‚vTg„+¨�MvJLR�I�y'[�•CK…€+I(KPI(•pT?JLT?K:V�KL[�•C€�I(U+}�I }-M7~LNxKLT?JLMv¯(I(JLMv[�U�[(y�[�UC‚vF�JLT?U�~LI(•p€C‚vT(~

€+T?K�}-Mv•pT?U+~YMv[�U%„�JLRCT6U-•C•�¤+T?K1[(y1Nx[�‚v•C•pU+~4¨G[�•C‚7}	¤+T	]?ú�¹�‡SQS[�•p€C•CJLMvUCV…JLRCT:T?MvV�T?U-|�I(‚v•CT(~1I(U+}

T?MvV�T?U-|gT(NxJL[�KP~S[(ySI�~Lƒg•+I(KLT…• I(JLKLMv¥�JLRCM7~�~YMv¯?T:M7~�Nx[�•p€C•CJPI(JLMv[�U+I(‚v‚vF�MvU-y'T(I�~YMv¤C‚vTg‡

Ñ)Í7Ü)Í7Ü Î:Ð<Ø�ÙYØ±øsÓiÌVÿ)ù
ß�ÙYÞ�Õ

‹6‚vJLT?KLU+I(JLMv|gT?‚vFg„(JLRCT:• I(JLKLMv¥$�°Nx[�•C‚7}�¤+T…¨�KLMvJLJLT?U I�~�I{€CKL[-}-•+NxJ�[(ySI�ú�Ö&cC3°• I(JLKLMv¥�\²I(U+}

I(U13Ûc�ú

ª

• I(JLKLMv¥�×ý~Y•+NPR�JLR+I(J	Nx[�‚v•C•pU+~6[(yK\ÌI(KLT I ~YT?J{[(y)3¶I(€C€CKL[�€CKLM7I(JLT?‚vF�NPRC[g~YT?U%„

}-M7~LNxKLT?JLT?‚vF�~LI(•p€C‚vT(}.„.¤+I�~YM7~:y'•CU+NxJLMv[�U+~

Š

UC[�J…UCT(NxT(~L~LI(KLMv‚vF�[�KLJLRC[�V�[�U+I(‚'Œ{I(U+}�JLRCTpNx[�‚v•C•pU+~6[(y

× Nx[�U-JPI(MvU JLRCT…¨GT?MvV�R-JP~GUCT?T(}-T(}�JL[�KLT(Nx[�U+~YJLKL•+NxJ�T(I�NPR Nx[�‚v•C•pU)½

Š

m

µ

ŒY_�MvU���‡GZSF-€CM7N?I(‚v‚vFg„gMzy

I(€C€CKL[�€CKLM7I(JLT…¤+I�~YM7~1y'•CU+NxJLMv[�U+~GI(KLT…NPRC[g~YT?U%„-JLRCT?U�32*sú�Ö6I(U+}C3Ü*±ú

ª

‡SZGR-•+~x„CI(‚vJLRC[�•CV�R JLRCT

}-Mv•pT?U+~YMv[�U+I(‚vMvJYF{[(yS• I(JLKLMv¥$�

Š

ú�Ö�c�ú

ª

ŒSM7~�ƒg•CMvJLT:‚7I(KLV�Tg„CMvJP~GKPI(UCOpM7~G[�UC‚vF�3°¨�RCM7NPRpM7~G•�•+NPR

~Y• I(‚v‚vT?K:JLR+I(U±ú�Ö�I(U+}:ú

ª

‡�®�RCT?U�JLRCTp• I(JLKLMv¥��ÓN?I(U�¤+T�}-T(Nx[�•p€+[g~YT(}�MvU-JL[�JLRCTp€CKL[-}-•+NxJ

[(y‡\ I(U+}0×“„1JLRCT4�����°[(y��ÓN?I(U�¤+T�Nx[�•p€C•CJLT(}�T(Nx[�UC[�•pM7N?I(‚v‚vF�¤-F�I�~YT(ƒg•CT?U+NxT�[(y:JY¨G[

~YMvUCV�•C‚7I(K�|�I(‚v•CT…}-T(Nx[�•p€+[g~YMvJLMv[�U+~x„gT(I�NPRp[(y1¨�RCM7NPR�MvU-|g[�‚v|gT(~SNx[�•p€C•CJLMvUCV…JLRCT:T?MvV�T?U-|�I(‚v•CT(~SI(U+}

T?MvV�T?U-|gT(NxJL[�KP~1[(ySI�~Lƒg•+I(KLT…• I(JLKLMv¥	¨�RC[g~YT{~YMv¯?T:M7~GT(ƒg•+I(‚.JL[C3�‡1§CKL[�•´JLRCT{}-T(Nx[�•p€+[g~YMvJLMv[�Up[(y



z {K|K}K~ •<€�º^ƒ‚z |�Edz |KˆK•&»�|�E�„/EC€)•<ˆ�‰�z�~ „u†t…

_

»

��„C¨GT…R+I?|gT

� E \�×

,

S

-

E

Š

�"Ø��MØ��	Ø

o

Œ^×

E �"Ø	×>D

,

T

-

E �"Ø

Š

�

PMÙ

�

PMÙ

�

PMÙ

o

Œ

E

Š

�"Ø��

PMÙ

Œ	�

PMÙ

�

PMÙ

o

E �"Ó��MÓ'�	Ó

o

e

ZGR-•+~x„%JLRCT;�����´[(y%�øM7~:~Y•+NPR�JLR+I(J �"ÓsE3�"Ø��

PMÙ

„7�MÓ±E3�

PMÙ

I(U+}��	ÓsEÄ�

PMÙ

‡pZG¨G[

~YMvUCV�•C‚7I(K{|�I(‚v•CTp}-T(Nx[�•p€+[g~YMvJLMv[�U+~:UCT?T(}�JL[�¤+TpNx[�•p€C•CJLT(}.•…[�UCT I(J

Š

IgŒ:MvU-|g[�‚v|-MvUCV;\ÌI(U+}=I

~YT(Nx[�U+}�I(J

Š

¤.Œ�MvU-|g[�‚v|-MvUCV�×

D

‡…ZGRCT(~YT	}-T(Nx[�•p€+[g~YMvJLMv[�U+~6Nx[�•C‚7}�¤+T	[�¤CJPI(MvUCT(}�¤-F�Nx[�•p€C•CJLMvUCV

JLRCT�T?MvV�T?U-|�I(‚v•CT(~pI(U+}�T?MvV�T?U-|gT(NxJL[�KP~	[(yC\

o

\ I(U+}G×�×

o

KLT(~Y€+T(NxJLMv|gT?‚vFg‡˜ÎSI�NPR�[(y	JLRCT(~YT

• I(JLKLMv¥…€CKL[-}-•+NxJP~SI(KLT6~Lƒg•+I(KLT�• I(JLKLM7NxT(~%[(y%~YMv¯?T)3�‡1w'y+JLRCT�¤+I�~YM7~4y'•CU+NxJLMv[�U+~1I(KLT6[�KLJLRC[�UC[�KL• I(‚•„

JLRCT?UC\

o

\áE#"4‡SZGR-•+~x„`�"Ó4El\'�

P

„`�MÓ4E#�

P

I(U+}e�	Ó4E
�

P

‡SZGR+I(J1M7~x„�[�UC‚vF{JLRCTV�����

[(y	× UCT?T(}C~SJL[	¤+T…Nx[�•p€C•CJLT(}.‡4‹6‚vJLT?KLU+I(JLMv|gT?‚vFg„(Mzy4JLRCT…~YJLT?T?KLMvUCV…y'•CU+NxJLMv[�U+~GI(KLT…[�KLJLRC[�UC[�KL• I(‚•„

JLRCT?U�×�×

o

E�"�I(U+} [�UC‚vFpJLRCT������µ[(y�\²UCT?T(}C~GJL[	¤+T	Nx[�•p€C•CJLT(}.‡

Ñ)Í7Ü)Í7ô Î:Ð<Ø�ÙYØ±øsÓiÌVÿ)ù
ß�ÙYÞ�Õ ÿ)Ø�Ù•Õ)ÒÑà��)ÿ)Ù7õ�Ð<ö�ÙYÐtÕ<ßGËKÿKÕ)ù
ß�ÙYÞ�ÕÛs�þKÐ<ùdÓ Ø

w•U�JLRCT6€CKLT?|-Mv[�•+~S~YT(NxJLMv[�U%„g¨GT:~LI?¨�JLR+I(JSJLRCT6[�€CJLMv• I(‚C‚vT(I�~YJLW•~Lƒg•+I(KLT(~G~YT?JS[(y7bp¤+I�~YM7~1y'•CU+NxJLMv[�U+~

JL[{~YJLT?T?KSI6y'•CU+NxJLMv[�UC_p•CU+}-T?KGI(U-F�·gW'€+I(KPI(•pT?JLT?K1JLKPI(U+~•y'[�KL• I(JLMv[�U�V�KL[�•C€pNx[�•C‚7}	¤+T6Txº NxMvT?U-JL‚vF

Nx[�•p€C•CJLT(}=Mzy	I(U�I(€C€CKL[�€CKLM7I(JLT�~YT?Jp[(y	¤+I�~YM7~	y'•CU+NxJLMv[�U+~;\ ¨GT?KLT�I?|�I(Mv‚7I(¤C‚vTg‡µZGRCT(~YT�¤+I�~YM7~

y'•CU+NxJLMv[�U+~SR+I?|gT�JL[{¤+T…NPRC[g~YT?Up~Y[{JLR+I(JGJLRCT?F�~Y€+I(UpJLRCT:Nx[�‚v•C•pU�~Y€+I�NxT:[(y7��³-M•‡ Tg‡v„(JLRCT(~YT6¤+I�~YM7~

y'•CU+NxJLMv[�U+~S•�•+~YJ1¤+T…~Y•-º NxMvT?U-J1JL[{‚v[-N?I(‚v‚vF	~YJLT?T?KGJLRCT�y'•CU+NxJLMv[�UC_ ¨�MvJLRCMvU�JLRCT:‚v[-N?I(‚+€+I(KPI(•pT?JLT?K

~Y€+I�NxT…[(ySJLRCT	·gW'€+I(KPI(•pT?JLT?KGV�KL[�•C€%‡

w•U	XgT(NxJLMv[�U

¼

‡v]�„(¨GTG~LI?¨�RC[(¨�T(ƒg•CMv|�I(KLM7I(U-J+y'•CU+NxJLMv[�U+~%Nx[�•C‚7}:¤+TG•+~YT(}:JL[:~YJLT?T?K4IGy'•CU+NxJLMv[�U‡_

•CU+}-T?KGI…‚vMv•pMvJLT(}:KPI(UCV�T:[(y4JLKPI(U+~•y'[�KL• I(JLMv[�U+~x‡1ÎS~L~YT?U-JLM7I(‚v‚vFg„�JLRCT6y'•CU+NxJLMv[�UC_pM7~SI(€C€CKL[(¥-Mv• I(JLT(}

¨�MvJLR�‚vMvUCT(I(KGNx[�•�¤CMvU+I(JLMv[�U+~1[(y4JLRCT6V�‚v[�¤+I(‚v‚vF�~YJLT?T?KPI(¤C‚vT6T(ƒg•CMv|�I(KLM7I(U-J1y'•CU+NxJLMv[�U+~�\)Ú�Û Î�Ü

Š

¨�MvJLRCMvU

~Y[�•pT	I(€C€CKL[�€CKLM7I(JLTp}-[�• I(MvU�[(y�I(€C€CKL[(¥-Mv• I(JLMv[�U.ŒP‡…XgJLT?T?KLMvUCVpJLRCT{y'•CU+NxJLMv[�U4_�JLRCT?U�I(•p[�•CU-JP~

JL[p~YJLT?T?KLMvUCV{JLRCT…T(ƒg•CMv|�I(KLM7I(U-JGy'•CU+NxJLMv[�U+~x•

½

Š

m+Œ _;æG\�Ú�Û Î�ÜuZ

Š

m+Œ6�

Š

^gŒ



z {K|K}K~ •<€�º^ƒ‚z |�Edz |KˆK•&»�|�E�„/EC€)•<ˆ�‰�z�~ „u†t…

_

¼

¨�RCT?KLT"�pM7~:I�|gT(NxJL[�K�[(yG¨GT?MvV�R-JP~�JLR+I(J…I(€C€CKL[(¥-Mv• I(JLT‡_�¨�MvJLR:\)Ú�Û Î�Üg„.M•‡ Tg‡)_�æk\)Ú�Û Î�Ü��+‡:ZGRCT

• I(JLKLMv¥KZ

Š

m+Œ.M7~.JLRCTG• I(JLKLMv¥6[(y.~YJLT?T?KLMvUCVGy'•CU+NxJLMv[�U+~%•+~YT(}…JL[:~YJLT?T?K%T(I�NPR…T(ƒg•CMv|�I(KLM7I(U-J.y'•CU+NxJLMv[�U%‡

ZGR-•+~x„1JLRCT(~YT�T(ƒg•CMv|�I(KLM7I(U-J…y'•CU+NxJLMv[�U+~{I(KLT ~Y•CMvJPI(¤C‚vTpN?I(U+}-M7}CI(JLT(~:y'[�K{JLRCTp¤+I�~YM7~…y'•CU+NxJLMv[�U+~…[(y

\ ~Y•+NPR#JLR+I(J4\ E \�Ú�Û Î�Ü�I(U+}G× EPa

Š

Z

Š

m

W

Œ6�-Œ

çuçuç(Š

Z

Š

m

¥

Œ6�-Œ7c•‡“ZGRCT�Nx[�‚v•C•pU+~	[(y�×

Nx[�KLKLT(~Y€+[�U+}�JL[pI�}-M7~LNxKLT?JLT…~LI(•p€C‚vMvUCV	[(yGI	‚v[-N?I(‚4KPI(UCV�T{[(ySJLRCT{€+I(KPI(•pT?JLT?K�~Y€+I�NxTg‡�©.MvOgT?¨�M7~YTg„

JLRCTSKL[(¨6~%[(yd\uNx[�KLKLT(~Y€+[�U+}{JL[:I6}-M7~LNxKLT?JLTS~LI(•p€C‚vMvUCV�[(yCJLRCT�}-[�• I(MvU:[(y+JLRCTGV�‚v[�¤+I(‚v‚vF…~YJLT?T?KPI(¤C‚vT

¤+I�~YM7~Sy'•CU+NxJLMv[�U+~x‡SZGRCT������µ[(y<\²I(U+})×

Š

I(U+}pJLR-•+~S[(y	� ŒSI(KLT…JLRCT?U Nx[�•p€C•CJLT(}{y'KL[�•uJLRCT

T?MvV�T?U-|�I(‚v•CT(~GI(U+} T?MvV�T?U-|gT(NxJL[�KP~S[(yt\

o

\øI(U+}�×�×

o

KLT(~Y€+T(NxJLMv|gT?‚vFg‡

Ñ)Í7Ü)Í�ü ÔlÕ)Ð<Ö7×�ß�ÙYùÔË)Þtö�Ï Þ��hÎ:Ð<Ø�ÙYØ±ÐtÕ%ÌÛstß�Ó Ó ö�Ù•Õ)ÒÄËKÿKÕ)ù
ß�ÙYÞ�Õ)Ø

XgMvU+NxT�JLRCT�V�‚v[�¤+I(‚v‚vF	~YJLT?T?KPI(¤C‚vTG¤+I�~YM7~4y'•CU+NxJLMv[�U+~SI(U+}	JLRCT?MvKSNx[�KLKLT(~Y€+[�U+}-MvUCV{~YJLT?T?KLMvUCV6y'•CU+NxJLMv[�U+~

I(KLT	MvU�I(U+I(‚vF-JLM7N:y'[�KL•�„+JLRCT	UCT?¨�¤+I�~YM7~…I(U+}�~YJLT?T?KLMvUCV	y'•CU+NxJLMv[�U+~:Nx[�•p€C•CJLT(}py'KL[�•°JLRCT������

[(y	�°N?I(U I(‚7~Y[�¤+T…}-T(~LNxKLMv¤+T(}�MvU�I(U+I(‚vF-JLM7NGy'[�KL•�‡1Z%[	[�¤CJPI(MvU�I(U�I(U+I(‚vF-JLM7N:}-T(~LNxKLMv€CJLMv[�U�[(y1JLRCT

UCT?¨�¤+I�~YM7~4y'•CU+NxJLMv[�U+~x„�¨GT:~YMv•p€C‚vF:¨�KLMvJLT�JLRCT?•µMvU	JLT?KL• ~4[(y.JLRCT6V�‚v[�¤+I(‚v‚vF	~YJLT?T?KPI(¤C‚vTGy'•CU+NxJLMv[�U+~

MvU�JLRCT:Nx[�‚v•C•pU+~4[(y<\�‡G¬6¤+~YT?KL|gT�JLR+I(J)\áE
�"Ø��MØ��	Ø

o

I(U+}h�"Ó4E
�"Ø��

PMÙ

‡1ZGR-•+~x„!�"Ó4E

\

Š

�	Ø	�OÕ

Ø

�

PMÙ

ŒP‡�‰6[(¨GT?|gT?K?„+T(I�NPR�Nx[�‚v•C•pU�[(yK\ÓM7~:~YMv•p€C‚vF�I ~LI(•p€C‚vT(}�|gT?KP~YMv[�U�[(y6Ip¤+I�~YM7~

y'•CU+NxJLMv[�U%‡SZGRCT?KLTxy'[�KLTg„-JLRCT:|gT(NxJL[�KS[(y1JLRCT…UCT?¨�¤+I�~YM7~Sy'•CU+NxJLMv[�U+~

Š

}-T(~LNxKLMv¤+T(}pI(U+I(‚vF-JLM7N?I(‚v‚vF+Œ4M7~x•

Ý

Ó

Š

ªd,P«CŒ�E

Š

�	Ø��OÕ

Ø

�

PMÙ

Œ

o

¦

Š

ªd,P«CŒ

Š

]?úgŒ

¨�RCT?KLT�¦

Š

ªd,P«CŒGM7~6JLRCT	|gT(NxJL[�K6[(yG[�KLMvV�MvU+I(‚1¤+I�~YM7~�y'•CU+NxJLMv[�U+~

Š

}-T(~LNxKLMv¤+T(}�I(U+I(‚vF-JLM7N?I(‚v‚vF+ŒP‡:©.MvOgT?W

¨�M7~YTg„CJL[p[�¤CJPI(MvU�I(U�I(U+I(‚vF-JLM7N{}-T(~LNxKLMv€CJLMv[�U [(ySJLRCT{UCT?¨˜~YJLT?T?KLMvUCV{y'•CU+NxJLMv[�U+~OÔ�Ó:EG�MÓ	�	Ó

o

„

¨GT ~YMv•p€C‚vF ¨�KLMvJLTpJLRCT?•²MvU�JLT?KL• ~6[(y:JLRCT�[�KLMvV�MvU+I(‚�~YJLT?T?KLMvUCV y'•CU+NxJLMv[�U+~…MvU�JLRCT Nx[�‚v•C•pU+~:[(y

×“‡	XgMvU+NxT"×>D<E��MØ&�	Ø

o

×“„4×>D<EÔ�

PMÙ

�

PMÙ

�

PMÙ

o

„%I(U+}'�MÓ	�	Ó

o

EÔ�

PMÙ

�

PMÙ

o

„.¨GT	R+I?|gT

Ô�Ó1E��MÓ7�	Ó

o

E

Š

�

PMÙ

o

�MØ��	Ø

o

Œ�×“‡:‹6VgI(MvU%„+T(I�NPR�Nx[�‚v•C•pU [(ySJLRCT	• I(JLKLMv¥E×�M7~6~YMv•p€C‚vF

I�~LI(•p€C‚vT(}�|gT?KP~YMv[�U=[(y{JLRCT�~YJLT?T?KLMvUCV�y'•CU+NxJLMv[�U%‡#ZGRCT?KLTxy'[�KLTg„GJLRCT�|gT(NxJL[�K�[(y…UCT?¨°~YJLT?T?KLMvUCV

y'•CU+NxJLMv[�U+~

Š

}-T(~LNxKLMv¤+T(} I(U+I(‚vF-JLM7N?I(‚v‚vF+Œ1M7~x•

Þ

Ó

Š

m+Œ<E

Š

�

PMÙ

o

�MØ&�	Ø

o

Œ<n

Š

m+Œ

Š

]�](Œ

¨�RCT?KLT�n

Š

m+Œ:M7~:JLRCTp|gT(NxJL[�K:[(y6[�KLMvV�MvU+I(‚G~YJLT?T?KLMvUCVpy'•CU+NxJLMv[�U+~

Š

}-T(~LNxKLMv¤+T(}�I(U+I(‚vF-JLM7N?I(‚v‚vF+ŒP³%M•‡ Tg‡v„

n

Š

m+Œ<EjZ

Š

m+Œ6�+‡1†6T?UC[�JLMvUCVQß‚E
�

PMÙ

�MØ��	Ø

o

„�¨GT:N?I(U�¨�KLMvJLT�JLRCT�[(|gT?KPI(‚v‚CI(U+I(‚vF-JLM7N�~YJLT?T?KLMvUCV



z {K|K}K~ •<€�º^ƒ‚z |�Edz |KˆK•&»�|�E�„/EC€)•<ˆ�‰�z�~ „u†t…

_

�

�0.8 �0.4 0 0.4 0.8

0

0.4

0.8

x

f(
x+

b)

�0.8 �0.4 0 0.4 0.8
�0.2

�0.1

0

0.1

0.2

x

f(
x)

Š

IgŒ

Š

¤.Œ

§4MvV�•CKLT{]?_-•

Š

IgŒS’�T(Nx[�U+~YJLKL•+NxJLMv[�U+~S[(y4JLKPI(U+~Y‚7I(JLT(}�KLT?€C‚vM7N?I�~1[(y4JLRCT6[�KLMvV�MvU+I(‚+y'•CU+NxJLMv[�U�•+~YMvUCVp]?ú

¤+I�~YM7~1y'•CU+NxJLMv[�U+~x‡

Š

¤.ŒSE�I�~YM7~4y'•CU+NxJLMv[�U+~SNx[�KLKLT(~Y€+[�U+}-MvUCV	JL[…JLRCT6JLRCKLT?T6‚7I(KLV�T(~YJG~YMvUCV�•C‚7I(KG|�I(‚v•CT(~

Nx[�•p€C•CJLT(}�•+~YMvUCV�JLRCT{N?I�~LN?I�}-T…¤+I�~YM7~�KLT(}-•+NxJLMv[�Up•pT?JLRC[-}.‡

T(ƒg•+I(JLMv[�U�I�~

½

Š

m+Œ _

Š

ªd,P«CŒ�E

Š

¦

Š

ªd,P«CŒ

o

ß"à1Œ

Š

ßGZ

Š

m+Œ1ç-Œ.e

Š

]

¸

Œ

ZGRCM7~:T(ƒg•+I(JLMv[�U�M7~:T(~L~YT?U-JLM7I(‚v‚vF JLRCTp~LI(•pT	I�~{ÎSƒg•+I(JLMv[�U�^-‡pZ%[�Nx[�•p€C•CJLT	JLRCT�[�€CJLMv• I(‚4‚vT(I�~YJ

~Lƒg•+I(KLT(~	~YT?J{[(y�b�¤+I�~YM7~:y'•CU+NxJLMv[�U+~x„S[�UC‚vF�JLRCT�¦+KP~YJ$b�Nx[�‚v•C•pU+~:[(y��

PMÙ

MvU0ß

Š

I(U+}=Nx[�KLKLT?W

~Y€+[�U+}-MvUCV�‚vFg„CMvU�ßQàSŒGI(KLT…KLT?JPI(MvUCT(}.³CJLRCT…KLT(~YJ6I(KLT{~YT?J�JL[�¯?T?KL[C‡

¶C¸/. �»ÆVÃ�Ë4¼6À<Ã

Ñ)Í7ô)Í•Ì ý:Þ�ÏÑþKÐ<ö�ÙYØ�Þ�ÕâásÙ7ß!� ý:Þ�Õ<õtÓ�Õ<ß�ÙYÞ�Õ)Ð<Ö�ãMäGå

æ�ç$è9é5ê•ëNì?¥~í�ì+î9êwïEì+ç~è+ð.ñMòCç5ì+ó�ô~êwïEì+ç�ë�êwòCç�ñ�õ~öOñ�÷�ë9ë�ê•ñ�çQø”÷5ç�ù.è9êwòCç�ú”ì+û~íNú•FQú9ú�ü

J‡å

üNý•²�þ^ýYb•²�ÿŸý.,™þ4E

ú�e���ý��MñCë�ë�è9ì+ì+î9ì�ô/êwç&è9î™ñ�ç�ë�õ•ñ�è9êwòCç&ò��Ÿì+îQè9é5ì)í�ñ�î™ñ�ïEì+è9ì+î"î™ñ�ç��Cì:F:ú�e	�10

å

üj0²ú�e	��

��é5ì

ô~òCï)ñ�êwç�ò�ø6è9é5ì�ø”÷5ç�ù.è9êwòCç��MñCëMô~ê•ë9ù.î9ì+è9ê��+ì�ôQ÷�ë�êwç����+ÿ��Qì��Ÿì+ç5õ��~ó�ë�í�ñCù.ì�ô�ë9ñ�ïEí5õwì�ë^ø”î9òCï»aOF���,��6c�


��é5ì)í�ñ�î™ñ�ïEì+è9ì+î$î™ñ�ç��Cì��MñCë"ñ�õ•ë�ò/ô~ê•ë9ù.î9ì+è9ê��+ì�ô1÷�ë�êwç����+ÿ��1ì��Ÿì+ç5õ��~ó�ë�í�ñCù.ì�ô?ë9ñ�ïEí5õwì�ë�
���é~÷�ë.ð

÷�ë�êwç��$è9é5ìOù.òCç��Ÿì+ç~è9êwòCç�ñ�õd�����>ïEì+è9é5ò~ôNðŸè9é5ì�ë�êwç��C÷5õ•ñ�î��Cñ�õw÷5ìOô~ì�ù.òCïEí�òŸë�êwè9êwòCç"ò�ø^ñ��+ÿ���c��+ÿ��

ï)ñ�è9î9êwû��MñCëMù.òCïEí5÷5è9ì�ô�


�5òCîMè9é5ì$ù+ñCë9ù+ñCô~ì���ñCë�ê•ë�î9ì�ô~÷�ù.è9êwòCç)ïEì+è9é5ò~ôNðŸè9é5ì$ë�êwç~÷�ë�òCê•ô5ëOú�ñ�ç�ô)ù.òCó�ë�êwç~÷�ë�òCê•ô5ë™ý��Mêwè9éEêwç5ó

è9ì��Cì+î�ø”î9ì� Ÿ÷5ì+ç�ù.êwì�ë	ò��Ÿì+î�è9é5ìQô~òCï)ñ�êwç:aOF���,��6c!��ì+î9ìO÷�ë�ì�ô�ñCëMè9é5ì$ì� Ÿ÷5ê��Cñ�î9ê•ñ�ç~è	ø”÷5ç�ù.è9êwòCç�ëOú�ë�ì+ì

�^ñ��5õwì$ÿQò�ø#"	é�ñ�í5è9ì+î�ÿŸý$
#%Gè9òCè™ñ�õNò�ø	ÿ��&��ì+î9ì�î9ì� Ÿ÷5êwî9ì�ô"è9ò�ñ�í5í5î9ò�û~êwï)ñ�è9ì�è9é5ì$öOñ�÷�ë9ë�ê•ñ�ç�ò��Ÿì+î



z {K|K}K~ •<€�º^ƒ‚z |�Edz |KˆK•&»�|�E�„/EC€)•<ˆ�‰�z�~ „u†t…

�gù

�0.8 �0.4 0 0.4 0.8

0

0.04

0.08

0.12

0.16

x

f(
x)

�0.4 �0.2 0 0.2 0.4
0.5

1

1.5

2

2.5

3

dx

w
ei

gh
t

ú�ñŸý ú'�Ný

�^ê��C÷5î9ì���(�)�ö�î™ñ�í5é�ú�ñŸý�í5õwòCè™ëOè9é5ìEñ�ç�ñ�õ��~è9ê•ù$ø”òCî9ï…ò�øMè9é5ì���ñCë�ê•ëOø”÷5ç�ù.è9êwòCç��Mêwè9é/è9é5ì�õ•ñ�î*�Cì�ë�è

ë�êwç��C÷5õ•ñ�î+�Cñ�õw÷5ì,
���é5ì�ñCë�è9ì+î9ê•ë.-5ëQî9ì+í5î9ì�ë�ì+ç~èQè9é5ì�ù.òCî9î9ì�ë�í�òCç�ô~êwç��?ô~ê•ë9ù.î9ì+è9ì+õ��?ë9ñ�ïEí5õwì�ô���ñCë�ê•ë

ø”÷5ç�ù.è9êwòCç"ù.òCïEí5÷5è9ì�ôO÷�ë�êwç��Oè9é5ìMù.òCç��Ÿì+ç~è9êwòCç�ñ�õ�������ïEì+è9é5ò~ô�
6ö�î™ñ�í5é�ú'�NýNí5õwòCè™ë^è9é5ìMñ�ç�ñ�õ��~è9ê•ù

ø”òCî9ï>ò�ø�è9é5ìMë�è9ì+ì+î9êwç���ø”÷5ç�ù.è9êwòCçOø”òCî^è9é5ì#��ñCë�ê•ëNø”÷5ç�ù.è9êwòCç��Mêwè9éQè9é5ì	õ•ñ�î*�Cì�ë�è6ë�êwç��C÷5õ•ñ�î/�Cñ�õw÷5ì,
/��é5ì

ñCë�è9ì+î9ê•ë.-5ëMî9ì+í5î9ì�ë�ì+ç~èMè9é5ì"ù.òCî9î9ì�ë�í�òCç�ô~êwç��Eô~ê•ë9ù.î9ì+è9ì+õ��)ë9ñ�ïEí5õwì�ôEë�è9ì+ì+î9êwç��"ø”÷5ç�ù.è9êwòCç�ù.òCïEí5÷5è9ì�ô

÷�ë�êwç���è9é5ìQù.òCç��Ÿì+ç~è9êwòCç�ñ�õ �����UïEì+è9é5ò~ô�


è9é5ê•ë$êwç~è9ì+î*�Cñ�õ�ú”òCç5ì�0�"Uù.òCïEí�òCç5ì+ç~è+ð^ñ�ç�ô1�?ú�í�ñ�êwî™ëQò�øOë�êwç~÷�ë�òCê•ô5ë"ñ�ç�ô0ù.òCó�ë�êwç~÷�ë�òCê•ô5ëQò�ø�êwç5ó

ù.î9ì�ñCë�êwç��$êwç~è9ì��Cî™ñ�õ5ø”î9ì� Ÿ÷5ì+ç�ù.êwì�ë™ý$
/��é5ì‡������ò�ø^è9é5ì�ï)ñ�è9î9êwû��2�MñCë	è9é5ì+çEù.òCïEí5÷5è9ì�ô��~ê•ñOè.��ò

ù.òCç�ë�ì�ù.÷5è9ê��ŸìK������i(ë.ðŸì�ñCù™é"ò�ø!�Mé5ê•ù™éQêwç��ŸòCõ��Ÿì�òCç5õ��"ñ$ÿ���cQÿ��Mï)ñ�è9î9êwû�
^æ�ç+��òCè9é�ïEì+è9é5ò~ô5ë.ð���ì

ë�ì+õwì�ù.è9ì�ôQè9é5ì�òCí5è9êwï)ñ�õ��?ú���ñCë�ê•ë6ø”÷5ç�ù.è9êwòCç�ë	ñ�ç�ô�÷�ë�ì�ô"è9é5ì+ïUè9ò"ë�è9ì+ì+î6è9é5ì$öOñ�÷�ë9ë�ê•ñ�ç!
���é5ì3��ñ�ó

ë�ê•ë	ø”÷5ç�ù.è9êwòCç�ëMô~ì+î9ê��Ÿì�ô"÷�ë�êwç��+��òCè9é�ïEì+è9é5ò~ô5ë�ñ�î9ì��~êwî9è9÷�ñ�õwõ���ê•ô~ì+ç~è9ê•ù+ñ�õ�
/�^ê��C÷5î9ì+���)ú�ñŸý�ë�é5ò���ë

è9î™ñ�ç�ë�õ•ñ�è9ì�ô1î9ì+í5õwê•ù+ñCë�ò�ø�è9é5ì�ë�è9ì+ì+î9ì�ô�ø”÷5ç�ù.è9êwòCç/ù.òCç�ë�è9î9÷�ù.è9ì�ô1÷�ë�êwç���è9é5ì��?ú���ñCë�ê•ë�ø”÷5ç�ù.è9êwòCç�ë�


�^ê��C÷5î9ì����1ú'�NýOë�é5ò���ëOè9é5ì�4�î™ë�è$è9é5î9ì+ì+��ñCë�ê•ë�ø”÷5ç�ù.è9êwòCç�ë�ò��5è™ñ�êwç5ì�ô1÷�ë�êwç��)è9é5ì�ù+ñCë9ù+ñCô~ì+��ñCë�ê•ë

î9ì�ô~÷�ù.è9êwòCç/ïEì+è9é5ò~ô�
��^ê��C÷5î9ì���(/ú�ñŸýOí5õwòCè™ë$è9é5ìEñ�ç�ñ�õ��~è9ê•ù+ñ�õwõ��/ô~ì+î9ê��Ÿì�ô�4�î™ë�è���ñCë�ê•ëOø”÷5ç�ù.è9êwòCç!


��é5ì�ñCë�è9ì+î9ê•ë.-5ë^ô~ì+ç5òCè9ìMè9é5ìMç~÷5ïEì+î9ê•ù+ñ�õwõ5�Où.òCïEí5÷5è9ì�ô&��ñCë�ê•ë^ø”÷5ç�ù.è9êwòCçQò��5è™ñ�êwç5ì�ôQ÷�ë�êwç��Oè9é5ì�ù.òCç5ó

�Ÿì+ç~è9êwòCç�ñ�õd������è9ì�ù™é5ç5ê6 Ÿ÷5ì,
/��é5ìOñ�ç�ñ�õ��~è9ê•ù+ñ�õwõ��"ô~ì+î9ê��Ÿì�ô���ñCë�ê•ë6ø”÷5ç�ù.è9êwòCç�ò��5è™ñ�êwç5ì�ô�÷�ë�êwç��$è9é5ì

ù+ñCë9ù+ñCô~ì���ñCë�ê•ëMî9ì�ô~÷�ù.è9êwòCçEïEì+è9é5ò~ôEêwç~è9ì+î9í�òCõ•ñ�è9ìOè9é5ì$ç~÷5ïEì+î9ê•ù+ñ�õwõ��Qù.òCïEí5÷5è9ì�ôEë9ñ�ïEí5õwìOí�òCêwç~è™ë

�Ÿì+î*����ì+õwõ�
/�^ê��C÷5î9ì&��("ú'�Ný^í5õwòCè™ë^è9é5ì�ñ�ç�ñ�õ��~è9ê•ù+ñ�õwõ��Qô~ì+î9ê��Ÿì�ô$ë�è9ì+ì+î9êwç���ø”÷5ç�ù.è9êwòCç�ù.òCî9î9ì�ë�í�òCç�ô~êwç��

è9ò�è9é5ì&4�î™ë�è7��ñCë�ê•ë�ø”÷5ç�ù.è9êwòCç!




z {K|K}K~ •<€�º^ƒ‚z |�Edz |KˆK•&»�|�E�„/EC€)•<ˆ�‰�z�~ „u†t…

���

Ñ)Í7ô)Í7Ü stß�Ó Ó ö�Ù•Õ)ÒsÐ��jÐ#8‡ÞtöeËKÿKÕ)ù
ß�ÙYÞ�Õ‚ÿKÕ%ÌKÓ ö��jÓ�Õ)Ó ö�Ð<Ö	Í�Ù•Õ)Ó Ð<ö���ö�ÐtÕ)Ø~3

�6Þtö�ÏÑÐ�ß�ÙYÞ�Õ

æ�ç$è9é5ê•ë�ì+û~í�ì+î9êwïEì+ç~è+ð.ñ�è.��òCó�ô~êwïEì+ç�ë�êwòCç�ñ�õ�ò~ô5ô~ó”í5é�ñCë�ìOöOñ���òCî4ø”÷5ç�ù.è9êwòCç�ú�ë�êwç4ú�ü
²�þ

I

ýŸì+û~í4ú•FQú9ú�ü
²�þ

I

ýYb

J

ú�9�²�þ

L

ýYb.ý•²�ÿŸý™ðŸþ

I

EGþ

L

E#ú�e(ÿŸý��MñCë6ë�è9ì+ì+î9ì�ôOò��Ÿì+î^ñ�î™ñ�ç��CìMò�ø�õwêwç5ì�ñ�î4è9î™ñ�ç�ë�ø”òCî9ï)ñ�è9êwòCç�ë�ú�ù.òCï��5êwó

ç�ñ�è9êwòCç�ë^ò�øNî9òCè™ñ�è9êwòCç�ë.ðCêwç�ô~ì+í�ì+ç�ô~ì+ç~è6ë9ù+ñ�õwêwç��Ÿë^ñ�õwòCç��Oì�ñCù™é"ñ�û~ê•ë.ðŸñ�ç�ô"ë.-Ÿì��Mó”è9î™ñ�ç�ë�ø”òCî9ï)ñ�è9êwòCç�ë™ý$


��é5ì�ô~òCï)ñ�êwç��MñCë^ë9ñ�ïEí5õwì�ô�÷5ç5ê ø”òCî9ïEõ��Mò��Ÿì+î<aOF���,��6crcKaOF���,��6c��Mêwè9é

��:

c

��:

ë9ñ�ïEí5õwì�ë�
!��é5ì�õwêwç5ó

ì�ñ�î4è9î™ñ�ç�ë�ø”òCî9ï)ñ�è9êwòCç��MñCëNí�ñ�î™ñ�ïEì+è9ì+î9ê��+ì�ôMêwç$ñ�÷5ç5ê6 Ÿ÷5ì;�Mñ���) Z E=<1ú7-

b

ý7��>5ú7ú

I

ý	��?~ú7ú

L

ý;</ú7-

W

ý

�Mé5ì+î9ì�</ú7-

W

ý.,$</ú7-

b

ý�ñ�î9ìOî9òCè™ñ�è9êwòCç)ï)ñ�è9î9ê•ù.ì�ë	ñ�ç�ô���>�,O��?$î9ì+í5î9ì�ë�ì+ç~è�í5÷5î9ì$ë9ù+ñ�õwêwç��"êwçEè9é5ì$ü5ó

ñ�ç�ô19Ÿó"ô~êwî9ì�ù.è9êwòCç�ë"î9ì�ë�í�ì�ù.è9ê��Ÿì+õ��,
=��é~÷�ë.ð7��ì/ñ�î9ì/ô~ê•ë9ñ�õwõwò��Mêwç��/î9ì6â�ì�ù.è9êwòCç�ë�
@��é5ì��Cñ�õwê•ô~êwè.�

ò�ø$è9é5ê•ë"í�ñ�î™ñ�ïEì+è9ì+î9ê���ñ�è9êwòCç0ù+ñ�ç
��ì�÷5ç�ô~ì+î™ë�è9òŸò~ô�êwç0è9ì+î9ï)ëQò�ø$è9é5ì�ë�êwç��C÷5õ•ñ�î��Cñ�õw÷5ì�ô~ì�ù.òCïEó

í�òŸë�êwè9êwòCç&ò�ø‡ZA

��é5ì�î™ñ�ç��Cì�ò�ø$í�ñ�î™ñ�ïEì+è9ì+î"ë�í�ñCù.ì�ò��Ÿì+î+�Mé5ê•ù™é0è9é5ì1öOñ���òCî�ø”÷5ç�ù.è9êwòCç
�MñCë

ë�è9ì+ì+î9ì�ôB�MñCë�)�-

W

,.-

b

8Ña ú�,™ÿ

j

ýQñ�ç�ô1ú

I

,.ú

L

8Ña5��,$�^²�C�c�
���é5ì�DNì��Cì+ç�ô~î9ì�í�òCõ��~ç5òCïEê•ñ�õ•ë$ò��Ÿì+î

è9é5ì$êwç~è9ì+î*�Cñ�õtaOF���,��6cic:aOF���,��6c!��ì+î9ì$÷�ë�ì�ô�ñCëMè9é5ì$ì� Ÿ÷5ê��Cñ�î9ê•ñ�ç~è���ñCë�ê•ëMø”÷5ç�ù.è9êwòCç�ë�è9òEñ�í5í5î9ò�û~êwó

ï)ñ�è9ì$è9é5ì"öOñ���òCî�ø”÷5ç�ù.è9êwòCç?ú�ë�ì+ì+"	é�ñ�í5è9ì+î�CQø”òCîOñ�ù+ñ�è™ñ�õwò��Eò�ø	ì� Ÿ÷5ê��Cñ�î9ê•ñ�ç~è�ø”÷5ç�ù.è9êwòCç1ë�í�ñCù.ì�ë

ø”òCî�ô~ê5ENì+î9ì+ç~è$ï�÷5õwè9êwó”í�ñ�î™ñ�ïEì+è9ì.îOè9î™ñ�ç�ë�ø”òCî9ï)ñ�è9êwòCç�ë™ý$
�%âè9òCè™ñ�õMò�øOÿ�C���DNì��Cì+ç�ô~î9ìEí�òCõ��~ç5òCïEêwó

ñ�õ•ë���ì+î9ì1÷�ë�ì�ô�
F��é5ê•ë)ë�ì+è)êwç�ù.õw÷�ô~ì�ô&ñ�õwõ$í5î9ò~ô~÷�ù.è™ë)ò�ø"òCç5ì+ó�ô~êwïEì+ç�ë�êwòCç�ñ�õ�DNì��Cì+ç�ô~î9ì/í�òCõ��~ó

ç5òCïEê•ñ�õ•ë+�Mé5òŸë�ì/è9òCè™ñ�õQô~ì��Cî9ì+ì��MñCëEõwì�ë9ë�è9é�ñ�çGòCî)ì� Ÿ÷�ñ�õOè9ò&ÿ�G�H$ê�
 ì,
wð7ItU$J

Ö

J

b

U�K

Ö

I

^

L

�Mé5ì+î9ì

K

Ö

I

^

L

e

E

M

K

Ö7N

I

K

ÖYQ

L

€

x

I

J

x

L

E

x

,

x

I

(

G�,

x

L

(

G`P,


��é5ì�î9ì�ë�÷5õwè™ë"ò�ø$÷�ë�êwç��?è9é5ì�ù+ñCë9ù+ñCô~ì���ñCë�ê•ë"î9ì�ô~÷�ù.è9êwòCç&ïEì+è9é5ò~ô?è9ò?ù.òCïEí5÷5è9ì)è9é5ì���ñCë�ê•ë

ø”÷5ç�ù.è9êwòCç�ëQñ�î9ì)ë�é5ò��Mç0êwçB�^ê��C÷5î9ì)ÿ���
���é5ì)ë�êwç��C÷5õ•ñ�î+�Cñ�õw÷5ì�ë$ò�ø�è9é5ì�L,M�0Tô~ì�ù.î9ì�ñCë�ì�î™ñ�è9é5ì+î

î™ñ�í5ê•ô~õ��?ë�÷�ù™é0è9é�ñ�è�ñ1è9òCè™ñ�õMò�ø+������ñCë�ê•ë$ø”÷5ç�ù.è9êwòCç�ë���ì+î9ì�ø”òC÷5ç�ô?è9òA��ì�ë�÷�N)ù.êwì+ç~è$è9ò/ë�è9ì+ì+î

è9é5ìOò~ô5ô~ó”í5é�ñCë�ìEöOñ���òCîMø”÷5ç�ù.è9êwòCç/ú�ë�ì+ì��^ê��C÷5î9ì�ëMÿ�GEú�ñŸý�ñ�ç�ô1ú'�Ný9ý$
���é5ì�ë�ì+������ñCë�ê•ë	ø”÷5ç�ù.è9êwòCç�ë

ñCù+ù.òC÷5ç~è™ëOø”òCî+(�(�e	(^hHò�ø�è9é5ìEè9òCè™ñ�õMë* Ÿ÷�ñ�î9ì�ô/ç5òCî9ï…êwç?è9é5ìEñ�í5í5î9ò�û~êwï)ñ�è9êwòCç!
��^ê��C÷5î9ìEÿ��1ú�ñŸý

ë�é5ò���ë	è9é5ì34�î™ë�è�è9ì+ç�ò�ø^è9é5ì�ë�ì�ì+õwì��Ÿì+ç+��ñCë�ê•ë6ø”÷5ç�ù.è9êwòCç�ë�
;�^ê��C÷5î9ìOÿ��"ú'�Ný6ë�é5ò���ë�î9ì+í5õwê•ù+ñCë^ò�ø^è9é5ì

öOñ���òCî"ø”÷5ç�ù.è9êwòCç0ë�è9ì+ì+î9ì�ô1è9ò��Cñ�î9êwòC÷�ëQõwêwç5ì�ñ�îQè9î™ñ�ç�ë�ø”òCî9ï)ñ�è9êwòCç�ë�
���é5ìEïEì�ñ�ç?ë* Ÿ÷�ñ�î9ì�ô/ì+î9î9òCî

êwç��ŸòCõ��Ÿì�ô�êwç/ë�è9ì+ì+î9êwç���è9é5ì�öOñ���òCî"ñCëOù.òCïEí�ñ�î9ì�ôEè9òEè9é5ì�ñCù.è9÷�ñ�õwõ��)è9î™ñ�ç�ë�ø”òCî9ïEêwç���è9é5ìEöOñ���òCî

êwè™ë�ì+õ ø4ò��Ÿì+î	è9é5ì�î™ñ�ç��Cì$ò�ø^è9î™ñ�ç�ë�ø”òCî9ïEì�ô"í�ñ�î™ñ�ïEì+è9ì+î™ë;�MñCë7G�e���O�hTú”ì+û~í5î9ì�ë9ë�ì�ô+�Mêwè9éEî9ì�ë�í�ì�ù.è�è9ò

è9é5ì�ë* Ÿ÷�ñ�î9ì�ô1ç5òCî9ï…ò�øMè9é5ì"è9î™ñ�ç�ë�ø”òCî9ïEì�ô/öOñ���òCîQêwç/ì�ñCù™é/ù+ñCë�ìCý$
+��é5ì�ï)ñ�û~êwï"÷5ïIñ���ë�òCõw÷5è9ì

ì+î9î9òCî7�Mêwè9é)î9ì�ë�í�ì�ù.èMè9ò�è9é5ì$ï)ñ�û~êwï"÷5ïUñ���ë�òCõw÷5è9ì��Cñ�õw÷5ì$ò�ø6è9é5ì$è9î™ñ�ç�ë�ø”òCî9ïEì�ô�öOñ���òCîOêwç)ì�ñCù™é

ù+ñCë�ì��MñCë

:

e	�Cÿ^h�
3%>è9òCè™ñ�õ^ò�øMÿCÿ�P$��G�GEë9ñ�ïEí5õwì�ë�ò�ø	è9é5ìQí�ñ�î™ñ�ïEì+è9ì+î�ë�í�ñCù.ì���ì+î9ìQ÷�ë�ì�ô)êwç)è9é5ê•ë



z {K|K}K~ •<€�º^ƒ‚z |�Edz |KˆK•&»�|�E�„/EC€)•<ˆ�‰�z�~ „u†t…

��(

0 5 10 15 20 25 30
0

200

400

600

800

1000

1200

1400

singular vectors

si
ng

ul
ar

 v
al

ue
s

0 5 10 15 20 25 30

0.55

0.65

0.75

0.85

0.95

singular vectors

to
ta

l e
ne

rg
y

ú�ñŸý ú'�Ný

�^ê��C÷5î9ì)ÿ�G�)1ö�î™ñ�í5éGú�ñŸýQí5õwòCè™ëQè9é5ìEï)ñ��Cç5êwè9÷�ô~ìEò�øOè9é5ì�ë�êwç��C÷5õ•ñ�î+�Cñ�õw÷5ì�ë$ø”òCî"ì�ñCù™é&ë�êwç��C÷5õ•ñ�î

�Ÿì�ù.è9òCî�
�Q	ñCù™é0ë�êwç��C÷5õ•ñ�î��Ÿì�ù.è9òCîQù.òCî9î9ì�ë�í�òCç�ô5ë$è9ò1ñ)ë�êwç��Cõwì���ñCë�ê•ëOø”÷5ç�ù.è9êwòCç!
�%Uè9òCè™ñ�õ	ò�øOÿ�C��

ë�êwç��C÷5õ•ñ�î7�Ÿì�ù.è9òCî™ë���ì+î9ìOí5î9ì�ë�ì+ç~è7�5÷5èMòCç5õ��Eè9é5ì$õ•ñ�î*�Cì�ë�è&C�G"ò�ø6è9é5ì+ïIñ�î9ì$í5õwòCè9è9ì�ô�
�ö�î™ñ�í5é?ú'�Ný

í5õwòCè™ë$è9é5ì)ù.÷5ïEï�÷5õwñ�è9ê��ŸìQë�÷5ï�ò�ø�è9é5ì)ë* Ÿ÷�ñ�î9ì�ô/ï)ñ��Cç5êwè9÷�ô~ì�ëOò�øOè9é5ìEë�êwç��C÷5õ•ñ�î+�Cñ�õw÷5ì�ë�
���é5ì

ë* Ÿ÷�ñ�î9ì�ô/ï)ñ��Cç5êwè9÷�ô~ì�ëOò�ø�è9é5ì)ë�êwç��C÷5õ•ñ�î��Cñ�õw÷5ì�ë$é�ñ��Ÿì���ì+ì+ç?ç5òCî9ï)ñ�õwê��+ì�ô1ë�ò1è9é�ñ�èQè9é5ì+êwîQë�÷5ï

ì� Ÿ÷�ñ�õ•ë�òCç5ì,


ì+û~í�ì+î9êwïEì+ç~è�
&LŸêwç�ù.ì"è9é5ì�ô~òCï)ñ�êwç��MñCë$ë9ñ�ïEí5õwì�ô��Mêwè9éAR

:

c�R

:

E

:

G�(�R�ë9ñ�ïEí5õwì�ë.ðNñ�í5í5õ��~êwç��

è9é5ìQù.òCç��Ÿì+ç~è9êwòCç�ñ�õ4ïEì+è9é5ò~ô���òC÷5õ•ôEé�ñ��Ÿì$î9ì� Ÿ÷5êwî9ì�ô)ù.òCïEí5÷5è9êwç��Qè9é5ì�SUT�VUò�ø�ñ

:

G�(�Rhc

:

G�(�R

ï)ñ�è9î9êwû

¸

��é5ì�ù+ñCë9ù+ñCô~ì3��ñCë�ê•ë6î9ì�ô~÷�ù.è9êwòCç"ïEì+è9é5ò~ôNðCé5ò���ì��Ÿì+î+ð�î9ì� Ÿ÷5êwî9ì�ô$è9é5ìOù+ñ�õ•ù.÷5õ•ñ�è9êwòCçQò�ø4è9é5ì

SUT�VUò�ø6è.��ò�ÿ�C�� c�ÿ�C��Qï)ñ�è9î9ê•ù.ì�ë�


�^ê��C÷5î9ìMÿCÿ�ë�é5ò���ë^è9é5ì	î9ì�ë�÷5õwè™ë4ò�ø�÷�ë�êwç���è9é5ìMù+ñCë9ù+ñCô~ì���ñCë�ê•ë4î9ì�ô~÷�ù.è9êwòCç$ïEì+è9é5ò~ô$è9òOô~ì�ë�ê��Cç"ñ

ë�ì+è	ò�ø!��ñCë�ê•ë6ø”÷5ç�ù.è9êwòCç�ë4ø”òCîMñ�ç�ì��Ÿì+ç5ó”í5é�ñCë�ì�ôEöOñ���òCî	ø”÷5ç�ù.è9êwòCç4ð�ú�ù.òŸë.ú�ü
²�þ�WCýŸì+û~í4ú*XQú9ú�ü
²�þ�W�ý.Y�Z

ú�9�²�þ�[+ý.Y.ý•²�ÿŸý™ð�þ�W
\�þ�[B\]G�^(ÿŸý$
_�^ê��C÷5î9ì1ÿCÿ&ú�ñŸý�ë�é5ò���ëEè9é5ì�ì+ê��Cé~è���ñCë�ê•ë"ø”÷5ç�ù.è9êwòCç�ë�è9é�ñ�è

ñCù+ù.òC÷5ç~è"ø”òCî�(�(�^	(,`�ò�ø$è9é5ì)è9òCè™ñ�õOë* Ÿ÷�ñ�î9ì�ô0ì+î9î9òCî�

�^ê��C÷5î9ì1ÿCÿ0ú'�Ný"ë�é5ò���ë"î9ì+í5õwê•ù+ñCëQò�ø$è9é5ì

öOñ���òCî�ø”÷5ç�ù.è9êwòCç�ë�è9ì+ì+î9ì�ô�è9ò��Cñ�î9êwòC÷�ëMõwêwç5ì�ñ�î�è9î™ñ�ç�ë�ø”òCî9ï)ñ�è9êwòCç�ë�


¶C¸=< Å;Ë1!f! ¿‡Ç	


a/ìQù.òCç�ù.õw÷�ô~ì$è9é5ê•ëMù™é�ñ�í5è9ì+î��Mêwè9é�ñ�ë�÷5ïEï)ñ�î*�"ò�ø	êwè™ë�é5ê��Cé5õwê��Cé~è™ë�


��
3%Iô~ì�4�ç5êwè9êwòCç0ò�ø$õwò~ù+ñ�õOë�è9ì+ì+î™ñ��5êwõwêwè.���MñCë�í5î9òCí�òŸë�ì�ô�

a�êwè9é
�Cõwò���ñ�õOë�è9ì+ì+î™ñ��5êwõwêwè.�Ÿð^è9é5ì

��ñCë�ê•ëEø”÷5ç�ù.è9êwòCç�ë)ñ�î9ì/è9é5ì+ï)ë�ì+õ��Ÿì�ë"ë�è9ì+ì+î™ñ��5õwì,
2b�ò���ì��Ÿì+î+ðMè9é5ìA��ñCë�ê•ë�ø”÷5ç�ù.è9êwòCç�ëEò�øEñ



c/d&e&f&g/h#i�º,jkc/e�E!c/e&l&h&»7e�E�m/E�i3h#l�n7c7g/m�o�p

(�G

ú�ñŸý

ú”ê”ý ú”êwê”ý ú”êwêwê”ý ú”ê���ý ú'��ý

ú'�Ný

�^ê��C÷5î9ì/ÿ���)&ú�ñŸý��4ì+ç�òC÷5èEò�øQè9é5ì1ì+õwì��Ÿì+ç���ñCë�ê•ë�ø”÷5ç�ù.è9êwòCç�ë�ú�(�(�
	(,`Jè9òCè™ñ�õQë* Ÿ÷�ñ�î9ì�ô&ç5òCî9ï�ý

ù.òCïEí5÷5è9ì�ôEè9ò)ë�è9ì+ì+î�è9é5ìQò~ô5ô~ó”í5é�ñCë�ì)öOñ���òCî$÷5ç�ô~ì+î$ñ�ç��)õwò~ù+ñ�õ^õwêwç5ì�ñ�î�è9î™ñ�ç�ë�ø”òCî9ï)ñ�è9êwòCç!
&��é5ì

��ñCë�ê•ëMø”÷5ç�ù.è9êwòCç�ë�ñ�î9ì�ñ�î9î™ñ�ç��Cì�ô�êwç1ô~ì�ë9ù.ì+ç�ô~êwç���òCî™ô~ì+îOò�ø�è9é5ìQï)ñ��Cç5êwè9÷�ô~ì�ë�ò�ø�è9é5ì+êwîOë�êwç��C÷5õ•ñ�î

�Cñ�õw÷5ì�ë4ø”î9òCï�õwì.ø”è4è9ò$î9ê��Cé~è6ñ�ç�ôQø”î9òCï�è9òCí�è9ò&��òCè9è9òCï�
�ú'�Ný^æ�ï)ñ��Cì�ú”ê”ý4ë�é5ò���ë	ñ�î9ì�ù.òCç�ë�è9î9÷�ù.è9êwòCç

ò�ø6è9é5ì$òCî9ê��Cêwç�ñ�õ�ø”÷5ç�ù.è9êwòCç!
	æ�ï)ñ��Cì"ú”êwê”ý	ë�é5ò���ëMñQî9ì�ù.òCç�ë�è9î9÷�ù.è9êwòCç)ò�ø6è9é5ìOø”÷5ç�ù.è9êwòCçEî9òCè™ñ�è9ì�ô����

R�GQô~ì��Cî9ì+ì�ë�
6æ�ï)ñ��Cì$ú”êwêwê”ý^ë�é5ò���ë�ñ$î9ì�ù.òCç�ë�è9î9÷�ù.è9êwòCç�ò�ø^è9é5ìMø”÷5ç�ù.è9êwòCçEë9ù+ñ�õwì�ô"ñ�õwòCç��"è9é5ìOü5ó�ñ�û~ê•ë�


æ�ï)ñ��Cì"ú”ê���ý�ë�é5ò���ë�ñ"î9ì�ù.òCç�ë�è9î9÷�ù.è9êwòCç)ò�ø	è9é5ìOø”÷5ç�ù.è9êwòCç1ë9ù+ñ�õwì�ô)ñ�õwòCç���è9é5ì�9Ÿó�ñ�û~ê•ë�
�æ�ï)ñ��Cì"ú'��ý

ë�é5ò���ëMñQî9ì�ù.òCç�ë�è9î9÷�ù.è9êwòCçEò�ø6è9é5ì�ø”÷5ç�ù.è9êwòCç)ë.-Ÿì���ì�ô�ñ�õwòCç��"è9é5ì$ü5ó�ñ�û~ê•ëMñ�ç�ôE÷5ç5ê ø”òCî9ïEõ��"ë9ù+ñ�õwì�ô�


%�õwõNò�ø6è9é5ì�ë�ìOø”÷5ç�ù.è9êwòCç�ë7��ì+î9ìOî9ì�ù.òCç�ë�è9î9÷�ù.è9ì�ôE÷�ë�êwç���è9é5ì�������ñCë�ê•ë	ø”÷5ç�ù.è9êwòCç�ë�
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�^ê��C÷5î9ì�ÿCÿ�)�ú�ñŸý&Q6ê��Cé~è&��ñCë�ê•ë�ø”÷5ç�ù.è9êwòCç�ë"ú�(�(�
	(,`Iè9òCè™ñ�õ�ë* Ÿ÷�ñ�î9ì�ô1ç5òCî9ï�ýMù.òCïEí5÷5è9ì�ô�è9ò)ë�è9ì+ì+î

è9é5ìOì��Ÿì+ç5ó”í5é�ñCë�ìQöOñ���òCî�÷5ç�ô~ì+îMñ�ç��Eõwò~ù+ñ�õNõwêwç5ì�ñ�î	è9î™ñ�ç�ë�ø”òCî9ï)ñ�è9êwòCç!
#��é5ì���ñCë�ê•ë	ø”÷5ç�ù.è9êwòCç�ë�ñ�î9ì

ñ�î9î™ñ�ç��Cì�ô1êwç1ô~ì�ë9ù.ì+ç�ô~êwç��EòCî™ô~ì+î�ò�øMè9é5ìQï)ñ��Cç5êwè9÷�ô~ì�ëMò�ø�è9é5ì+êwîOë�êwç��C÷5õ•ñ�î&�Cñ�õw÷5ì�ëMø”î9òCïHõwì.ø”è�è9ò

î9ê��Cé~è�ñ�ç�ô"ø”î9òCïUè9òCíEè9ò���òCè9è9òCï�
Mú'�Ný6æ�ï)ñ��Cì�ë�ú”ê”ý^è9é5î9òC÷��Cé1ú'��ý6ë�é5ò���î9ì�ù.òCç�ë�è9î9÷�ù.è9êwòCç�ë	ò�ø4è9é5ì

òCî9ê��Cêwç�ñ�õ^ø”÷5ç�ù.è9êwòCç�÷5ç�ô~ì+î&�Cñ�î9êwòC÷�ë�õwêwç5ì�ñ�î�è9î™ñ�ç�ë�ø”òCî9ï)ñ�è9êwòCç�ë�
�LŸì+ìQè9é5ì�ù+ñ�í5è9êwòCç1ò�ø7�^ê��C÷5î9ì"ÿ��

ø”òCîMø”÷5î9è9é5ì+îMô~ì�ë9ù.î9êwí5è9êwòCç!
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õwò~ù+ñ�õwõ��&ë�è9ì+ì+î™ñ��5õwì)ø”÷5ç�ù.è9êwòCçGñ�î9ì1ç5òCèEõwò~ù+ñ�õwõ��&ë�è9ì+ì+î™ñ��5õwì��Mêwè9é5êwç�è9é5ì1ë9ñ�ïEì�î™ñ�ç��Cì/ò�ø

è9î™ñ�ç�ë�ø”òCî9ïIí�ñ�î™ñ�ïEì+è9ì+î™ë�


ÿ�
3��é5ìEêwç~è9ì��Cî™ñ�è9êwòCç0ñ�ç�ô0ñ�í5í5î9ò�û~êwï)ñ�è9êwòCç/î9ì��CêwòCç�ëQò�ø$ñ)õwò~ù+ñ�õwõ��?ë�è9ì+ì+î9ì�ô1ø”÷5ç�ù.è9êwòCçB��ì+î9ì

ô~ì�4�ç5ì�ô�
���é5ìEêwç~è9ì��Cî™ñ�è9êwòCç?î9ì��CêwòCç?ê•ë$è9é5ìEî9ì��CêwòCç0ò�øOë�÷5í5í�òCî9è��Mêwè9é5êwçA�Mé5ê•ù™é?õwò~ù+ñ�õwõ��

ë�è9ì+ì+î9êwç���è9é5ì$ø”÷5ç�ù.è9êwòCç��Mêwè9é1ñ�ë�ì+è�ò�ø���ñCë�ê•ë�ø”÷5ç�ù.è9êwòCç�ëMê•ë7�Cñ�õwê•ô�
3��é5ì"ñ�í5í5î9ò�û~êwï)ñ�è9êwòCç

î9ì��CêwòCç1ê•ë�è9é5ì�ì+ç5õ•ñ�î*�Cì�ô�î9ì��CêwòCç1ò�ø�ë�÷5í5í�òCî9è$ò��Ÿì+î&�Mé5ê•ù™é�è9é5ìQø”÷5ç�ù.è9êwòCç/è9ò���ìEë�è9ì+ì+î9ì�ô

ç5ì+ì�ô5ë�è9ò���ìQñ�í5í5î9ò�û~êwï)ñ�è9ì�ô�


C�
3%Gù+ñCë9ù+ñCô~ì&��ñCë�ê•ë	î9ì�ô~÷�ù.è9êwòCç�ïEì+è9é5ò~ô+�MñCë	í5î9òCí�òŸë�ì�ô��Mé5ì+î9ì�è9é5ì�õwò~ù+ñ�õwõ���ë�è9ì+ì+î9ì�ôQø”÷5ç�ù.ó

è9êwòCç�ê•ë�4�î™ë�èOñ�í5í5î9ò�û~êwï)ñ�è9ì�ôE÷�ë�êwç��Eñ�ç/ñ�í5í5î9òCí5î9ê•ñ�è9ìQì� Ÿ÷5ê��Cñ�î9ê•ñ�ç~è�ø”÷5ç�ù.è9êwòCç1ë�í�ñCù.ì"ñ�ç�ô

è9é5ì+ç/ñ)ë�ì+î9êwì�ë�ò�ø�è.��ò)ë�êwç��C÷5õ•ñ�î��Cñ�õw÷5ì�ô~ì�ù.òCïEí�òŸë�êwè9êwòCç�ëOñ�î9ì�ù+ñ�î9î9êwì�ô�òC÷5è$è9ò)ù.òCïEí5÷5è9ì

è9é5ìOòCí5è9êwï)ñ�õ5õwì�ñCë�è9ó�ë* Ÿ÷�ñ�î9ì�ëMë�ì+è	ò�ø;��ñCë�ê•ë6ø”÷5ç�ù.è9êwòCç�ë	è9ò"ë�è9ì+ì+î�è9é5ì3�Cê��Ÿì+ç"ø”÷5ç�ù.è9êwòCç!
#��é5ì

è.��ò�ë�êwç��C÷5õ•ñ�î3�Cñ�õw÷5ìQô~ì�ù.òCïEí�òŸë�êwè9êwòCç�ëMñ�î9ìQí�ì+î�ø”òCî9ïEì�ô�òCç�b'c�b1ï)ñ�è9î9ê•ù.ì�ë;�Mé5ì+î9ì b�ê•ë

è9é5ì$ç~÷5ï���ì+î	ò�ø#��ñCë�ê•ë�ø”÷5ç�ù.è9êwòCç�ëMë�í�ñ�ç5ç5êwç���è9é5ì$ì� Ÿ÷5ê��Cñ�î9ê•ñ�ç~è�ø”÷5ç�ù.è9êwòCç�ë�í�ñCù.ì,
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3��é5ì���ñCë�ê•ëMñ�ç�ô�ë�è9ì+ì+î9êwç��Qø”÷5ç�ù.è9êwòCç�ë�ò�ø6è9é5ì$õwò~ù+ñ�õwõ��Eë�è9ì+ì+î9ì�ô"ø”÷5ç�ù.è9êwòCç���ì+î9ì$ô~ì+î9ê��Ÿì�ô"êwç

ñ�ç�ñ�õ��~è9ê•ù�ø”òCî9ï�
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3����ò)ë�ì+è™ëMò�ø���ñCë�ê•ëMø”÷5ç�ù.è9êwòCç�ëMè9ò)ë�è9ì+ì+îOñ�ç1ò~ô5ô~ó”í5é�ñCë�ì�ô/ñ�ç�ô1ñ�ç�ì��Ÿì+ç5ó”í5é�ñCë�ì�ô/öOñ���òCî

ø”÷5ç�ù.è9êwòCçEò��Ÿì+îMñQõwêwïEêwè9ì�ô$î™ñ�ç��CìQò�ø^è9é5ìOø”òC÷5î9ó”í�ñ�î™ñ�ïEì+è9ì+î��Cî9òC÷5í)ò�ø6õwêwç5ì�ñ�î�è9î™ñ�ç�ë�ø”òCî9ï)ñ�ó

è9êwòCç�ë���ì+î9ìQô~ì�ë�ê��Cç5ì�ô�
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æ�çQè9é5ê•ë^ù™é�ñ�í5è9ì+î+ð���ìMô~ì�ë9ù.î9ê���ì#4U�Ÿì�ñ�í5í5õwê•ù+ñ�è9êwòCç�ë^ò�øNë�è9ì+ì+î™ñ��5õwì	ø”÷5ç�ù.è9êwòCç!
^æ�çQè9é5ì#4�î™ë�è	ñ�í5í5õwê•ù+ñ�ó

è9êwòCç4ðŸë�è9ì+ì+î™ñ��5õwì�4�õwè9ì+î™ë^ñ�î9ìM÷�ë�ì�ôQè9ò$ïEò~ô~ì+õŸé��~í�òCè9é5ì+è9ê•ù+ñ�õ5òCî9êwì+ç~è™ñ�è9êwòCç5ó�ë�ì+ç�ë�êwè9ê��Ÿì	ïEì�ù™é�ñ�ç5ê•ë�ï)ë

êwç?ñ)ïEò~ô~ì+õ6ò�øMé~÷5ï)ñ�ç?ë�í�ñ�è9ê•ñ�õ	í�ñ�è9è9ì+î9ç0ô~ì+è9ì�ù.è9êwòCç!
�ˆ�ì�ù+ñ�÷�ë�ì�è9é5ì�òC÷5è9í5÷5è™ë$ò�øOñ�ë�è9ì+ì+î™ñ��5õwì

4�õwè9ì+î$ù+ñ�çA��ìEë.�~ç~è9é5ì�ë�ê��+ì�ô1ñ�î*�5êwè9î™ñ�î9êwõ��ŸðNè9é5ì�ïEò~ô~ì+õ^ê•ë$ñ��5õwì�è9ò�ù.òCïEí5÷5è9ìQè9é5ìEù.òCõwõwì�ù.è9ê��Ÿì$î9ì+ó

ë�í�òCç�ë�ìQò�ø	ñ�ç�‰6Š$‹�Š�‰�Œ.•$ç~÷5ï���ì+î�ò�ø6è9é5ì�ë�ì$é��~í�òCè9é5ì+è9ê•ù+ñ�õNòCî9êwì+ç~è™ñ�è9êwòCç5ó�ë�ì+ç�ë�êwè9ê��Ÿì�÷5ç5êwè™ë�
�æ�çEè9é5ì

ë�ì�ù.òCç�ô)ñ�í5í5õwê•ù+ñ�è9êwòCç4ð5è.��òQè9ì�ù™é5ç5ê6 Ÿ÷5ì�ë6ø”òCî�ô~ì�ë�ê��Cç5êwç���4�õwè9ì+î™ë	ø”òCî7�Cî™ñCô~êwì+ç~è9ó'��ñCë�ì�ô)ïEòCè9êwòCçEì�ë�ó

è9êwï)ñ�è9êwòCç0ñ�î9ì1ô~ì�ë9ù.î9ê���ì�ô�
1��é5ì�ë�ì)è9ì�ù™é5ç5ê6 Ÿ÷5ì�ë"ñ�î9ì�î9òŸòCè9ì�ô0êwç&è9é5ì)ò���ë�ì+î*�Cñ�è9êwòCç�è9é�ñ�èEë�÷�ù™é

ïEòCè9êwòCç�ì�ë�è9êwï)ñ�è9êwòCç�4�õwè9ì+î™ë�é�ñ��ŸìQè9ò���ì�ñ�í5í5î9ò�û~êwï)ñ�è9ì+õ��)ë�è9ì+ì+î™ñ��5õwì,
���é5ì"è9é5êwî™ô�ñ�í5í5õwê•ù+ñ�è9êwòCç

ë�é5ò���ë�è9é5ìO÷�ë�ì$ò�ø6ë�è9ì+ì+î™ñ��5õwì�ø”÷5ç�ù.è9êwòCç�ë	è9ò"î9ì+í5î9ì�ë�ì+ç~è	è9é5ì$ì+ïEêwè9è9ì�ôQî™ñCô~ê•ñ�ç�ù.ì$ô~ê•ë�è9î9ê��5÷5è9êwòCçEò�ø

ñ�ù.òCïEí5÷5è9ì+î��Cî™ñ�í5é5ê•ù+ë�ïEò~ô~ì+õNò�ø�ñ"õwê��Cé~èMë�òC÷5î™ù.ì,
#��é5ê•ëMïEì�ñ�ç�ë	è9é�ñ�è�è9é5ì$î™ñCô~ê•ñ�ç�ù.ìQô~ê•ë�è9î9ê��5÷5ó

è9êwòCç�ò�ø�è9é5ìQõwê��Cé~è�ë�òC÷5î™ù.ì"ê•ë�ë�è9ì+ì+î™ñ��5õwì,
30�÷5ìQè9òEè9é5ìQõwêwç5ì�ñ�î9êwè.��ò�ø�è9é5ìQî9ì+ç�ô~ì+î9êwç���òCí�ì+î™ñ�è9êwòCç4ð

î9ì+ó”î9ì+ç�ô~ì+î9êwç��$ò�ø6ë9ù.ì+ç5ì�ë6÷5ç�ô~ì+î�ë�è9ì+ì+î9ì�ô"êwõwõw÷5ïEêwç�ñ�è9êwòCç"ù™é�ñ�ç��Cì�ë�ù+ñ�ç�è9é~÷�ë#��ì�ì�N)ù.êwì+ç~è9õ��Qù.òCïEó

í5÷5è9ì�ô1ñCë�õwêwç5ì�ñ�îOù.òCï��5êwç�ñ�è9êwòCç�ë�ò�øMñEù.òCõwõwì�ù.è9êwòCç)ò�ø���ñCë�ê•ë�êwï)ñ��Cì�ë�
3��é5ì$ø”òC÷5î9è9é/ñ�í5í5õwê•ù+ñ�è9êwòCç

ô~ì+è™ñ�êwõ•ë^è9é5ì�ù.òCç�ë�è9î9÷�ù.è9êwòCç"ò�ø4êwç��Cñ�î9ê•ñ�ç~è™ë/�Mêwè9é5êwçQì� Ÿ÷5ê��Cñ�î9ê•ñ�ç~è^ø”÷5ç�ù.è9êwòCç�ë�í�ñCù.ì�ë	ñ�ç�ô"ô~ì�ë9ù.î9ê���ì�ë

è9é5ì�î9ì+õwì��Cñ�ç�ù.ì"ò�ø�ì� Ÿ÷5ê��Cñ�î9ê•ñ�ç~èOø”÷5ç�ù.è9êwòCç?ë�í�ñCù.ì�ë$è9ò�êwç��Cñ�î9ê•ñ�ç~èOø”ì�ñ�è9÷5î9ìEô~ì+è9ì�ù.è9êwòCç!
��^êwç�ñ�õwõ��Ÿð

è9é5ì+45ø”è9é?ñ�í5í5õwê•ù+ñ�è9êwòCç/í�òCêwç~è™ëOòC÷5è$è9é�ñ�èQè9é5ì�÷�ë�ì�ò�ø�ë�è9ì+ì+î™ñ��5õwìQø”÷5ç�ù.è9êwòCç�ëOê•ëOç5òCèQõwêwïEêwè9ì�ôEè9ò

è9é5ìOù.òCç~è9êwç~÷5òC÷�ë	ù+ñCë�ì,
6æ�è�ô~ì�ë9ù.î9ê���ì�ë6è9é5ìM÷�ë�ì�ò�ø6ë�è9ì+ì+î™ñ��5õwì�ø”÷5ç�ù.è9êwòCç�ë6ò��Ÿì+î	ë�ì+è™ë	ò�ø4í�òCêwç~è™ë	ñ�ç�ô

õwêwç5ì�ë�
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�^ê��C÷5î9ì?ÿ�C�)=‘3�Ÿì+î*�~êwì��Tò�ø"è9é5ì/é~÷5ï)ñ�çGë�í�ñ�è9ê•ñ�õQí�ñ�è9è9ì+î9ç>ô~ì+è9ì�ù.è9êwòCç�ïEò~ô~ì+õ�
2��é5ì/ïEò~ô~ì+õ

ù.òCç�ë�ê•ë�è™ë�ò�ø	è9é5î9ì+ì$ï)ñ�’�òCîOù.òCïEí�òCç5ì+ç~è™ë�)�ñ"î9ì+è9êwç�ñ�õ6ù.òCïEí�òCç5ì+ç~è+ð5ñEù.òCî9è9ê•ù+ñ�õ^ù.òCïEí�òCç5ì+ç~è�ñ�ç�ô

ñ�ô~ì�ù.ê•ë�êwòCçEïEì�ù™é�ñ�ç5ê•ë�ï�
!��é5ìQïEò~ô~ì+õ4ë�êwï�÷5õ•ñ�è9ì�ë	ñ"ô~ê•ë9ù.î9êwïEêwç�ñ�è9êwòCçEè™ñCë.-�H5è9é5ì$òC÷5è9í5÷5è�ò�ø6è9é5ì

ïEò~ô~ì+õNê•ëMñ"ç~÷5ï���ì+î	î9ì+í5î9ì�ë�ì+ç~è9êwç��Qè9é5ìQô~ê•ë9ù.î9êwïEêwç�ñ��5êwõwêwè.����ì+è.��ì+ì+çEè9é5ì$è.��ò"êwç5í5÷5èMêwï)ñ��Cì�ë�
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æ�ç1è9é5ê•ë�ë�ì�ù.è9êwòCç4ð���ì"ô~ì�ë9ù.î9ê���ìQè9é5ì"÷�ë�ì"ò�øMë�è9ì+ì+î™ñ��5õwì$ø”÷5ç�ù.è9êwòCç�ë�êwç/ñ�ïEì�ù™é�ñ�ç5ê•ë�è9ê•ù�ïEò~ô~ì+õ^ò�ø

é~÷5ï)ñ�çEë�í�ñ�è9ê•ñ�õ�í�ñ�è9è9ì+î9ç)ô~ì+è9ì�ù.è9êwòCç!
;��é5ì�í�ñ�î9è�ò�ø^è9é5ì�ïEò~ô~ì+õ5è9é�ñ�è�÷�ë�ì�ë�ë�è9ì+ì+î™ñ��5õwìMø”÷5ç�ù.è9êwòCç�ë

�Mêwõwõ3��ì/í5î9ì�ë�ì+ç~è9ì�ô0êwçGô~ì+è™ñ�êwõ�HOè9é5ì1î9ì�ë�èEò�ø"è9é5ì1ïEò~ô~ì+õ3�Mêwõwõ�òCç5õ��1��ì��5î9êwì�«U�&ïEì+ç~è9êwòCç5ì�ô�
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��é5ìQïEò~ô~ì+õ4è™ñ�-Ÿì�ë�ñCë�êwç5í5÷5è�è.��òEë�í�ñ�è9ê•ñ�õ6í�ñ�è9è9ì+î9ç�ë�ñ�ç�ô�òC÷5è9í5÷5è™ëOñEë�êwç��CõwìQç~÷5ï���ì+î�î9ì+í5ó

î9ì�ë�ì+ç~è9êwç��)è9é5ìEí5î9ì�ô~ê•ù.è9ì�ô��~ê•ë�÷�ñ�õ�ô~ê•ë9ù.î9êwïEêwç�ñ��5êwõwêwè�����ì+è.��ì+ì+ç/è9é5ìEè.��ò�êwç5í5÷5èQêwï)ñ��Cì�ë�
)æ�ç0ñ

í�ë.�5ù™é5òCí5é��5ë�ê•ù+ñ�õ4ì+û~í�ì+î9êwïEì+ç~è+ðCè9é5ì�ë�ì$è.��ò�í�ñ�è9è9ì+î9ç�ë7��òC÷5õ•ô���ì$è9é5ìQí�ñ�è9è9ì+î9ç�ëMí5î9ì�ë�ì+ç~è9ì�ôEè9òEñ

é~÷5ï)ñ�ç�ë�÷���’�ì�ù.è7�Mé5òŸë�ìQè™ñCë.-)è9é5ì+ç�ê•ë�è9òEô~ì+è9ì+î9ïEêwç5ì�ê ø6è9é5ì��)ñ�î9ì��~ê•ë�ê��5õ��Eô~ê5ENì+î9ì+ç~è�H5è9é5ì��CòŸñ�õ

ò�ø	è9é5ì$ïEò~ô~ì+õNê•ë�è9ò�í5î9ì�ô~ê•ù.è�è9é5ìQé~÷5ï)ñ�çEò���ë�ì+î*�Ÿì+î�®(ë	í�ì+î�ø”òCî9ï)ñ�ç�ù.ì,
	æ�ç�ñ"ïEòCî9ì$ñ�í5í5õwêwì�ô)ë�ì+è9ó

è9êwç���õwê�-ŸìOêwï)ñ��CìQù.òCïEí5î9ì�ë9ë�êwòCç4ð5è9é5ìQè.��ò�êwï)ñ��Cì�ë���òC÷5õ•ô�ù.òCî9î9ì�ë�í�òCç�ô�è9òEè9é5ì$òCî9ê��Cêwç�ñ�õ^êwï)ñ��Cì
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��Ü�Õ*Ý6Ü�Ø�Ù;ô'Ô�Ü�Ù*ò�Õ*Ô�×.ÖUÜ�ñ�Ô�ñ�Ú�ØU×.Ý6×.Ù*Ý�Ø��+Ú�ô;Ù*Ó�Ô��UÕ$×.Ù7Ú�Õ$Þ�Ô�Õ7ÖUÜ�Õ*Ù*Ý6Ü�ß!Þ�Ô�Õ*Ý
��Ü�Ù*Ý
�,Ô�×

Ú�ô#Ù*Ó�Ô�Ý�Û�Ü���Ô&Ý�Ø�Ù*Ó�Ô

7

á#Ü�ØUÞ%ï,á�Þ�Ý�Õ*Ô�ñ�Ù*Ý�Ú�ØU×�â�Ù*Ó�Ô�Ú�Õ*Ý
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Ü�Ø@Ü�ØUÜ�ß�ÿ�Ù*Ý6ñ�Ö�Õ*Ú�ÖUÔ�Õ*Ù.ÿ,
Fà�Ø1Ù*Ó�Ý6×�Ù*Ó�Ô�×.Ý6×�â&Ý�Ù

þ

Ü�×�×.Ó�Ú

þ

Ø_Ù*ÓUÜ�Ù�Ù*Ó�ÔB×.Ù*Ô�Ô�Õ$Ü�ö�Ý�ß�Ý�Ù.ÿ�Ö�Õ*Ú�ÖUÔ�Õ*Ù.ÿ

Ý6×�Û�Ú�Õ*Ô#��Ô�Ø�Ô�Õ$Ü�ß7Ü�ØUÞAô�Ü�Õ+Û�Ú�Õ*Ô�òU×.Ô�ô'ò�ß�Ù*ÓUÜ�Ø

þ

Ü�×+Þ�Ô�×*ñ�Õ*Ý�öUÔ�ÞAÝ�ØBÝ�Ù$×�Ú�Õ*Ý
��Ý�ØUÜ�ß3Ü�Ö�Ö�ß�Ý6ñ�Ü�Ù*Ý�Ú�Ø!


ð�Ó�Ý6×�Ù*Ó�Ô�×.Ý6×.��Ô�Ø�Ô�Õ$Ü�ß�Ý�÷�Ô�Þ
Ù*Ó�ÔA×.Ù*Ô�Ô�Õ$Ü�ö�Ý�ß�Ý�Ù.ÿ�Ö�Õ*Ú�ÖUÔ�Õ*Ù.ÿ
Ù*Ú�öUÔBÜBÖ�Õ*Ú�ÖUÔ�Õ*Ù.ÿ=Ü�×*×.Ú�ñ�Ý6Ü�Ù*Ô�Þ�â&Ø�Ú�Ù

þ

Ý�Ù*Ó�×.ÖUÔ�ñ�Ýz��ñ�ñ�ß6Ü�×*×.Ô�×7Ú�ô�Ù*Õ$Ü�ØU×�ô'Ú�Õ*Û�Ü�Ù*Ý�Ú�ØU×�âUö�ò�Ù

þ

Ý�Ù*Ó�Ü�Ø�ÿ�×.Û�Ú,Ú�Ù*Ó�Ù*Õ$Ü�ØU×�ô'Ú�Õ*Û�Ü�Ù*Ý�Ú�Ø���Õ*Ú�ò�Ö!


„,Û�Ú,Ú�Ù*Ó�Ù*Õ$Ü�ØU×�ô'Ú�Õ*Û�Ü�Ù*Ý�Ú�Ø#��Õ*Ú�ò�ÖU×7Ü�Õ*Ô&ñ�Ú�Û�Û�Ú�Ø+Ý�Ø�Ý�Û�Ü���Ô7Ö�Õ*Ú�ñ�Ô�×*×.Ý�Ø���Ü�ØUÞ�ñ�Ú�Û�Ö�ò�Ù*Ô�Õ���Ý6×.Ý�Ú�Ø

Ü�×7Ù*Ó�Ô�ÿ�Ý�ØUñ�ß�òUÞ�Ô�Ù*Ó�Ô���Õ*Ú�ò�ÖU×3Ú�ô;�� kÜ�ØUÞ%E� kÙ*Õ$Ü�ØU×.ß6Ü�Ù*Ý�Ú�Ø!âUÕ*Ú�Ù$Ü�Ù*Ý�Ú�Ø!â�Ü�£�Ø�Ô,âUÜ�ØUÞ�Ö�Õ*Ú�’.Ô�ñ�Ù*Ý
�,Ô

Ù*Õ$Ü�ØU×�ô'Ú�Õ*Û�Ü�Ù*Ý�Ú�ØU×�
�ð�Ó�Ý6×���Ô�Ø�Ô�Õ$Ü�ß�Ý�÷�Ü�Ù*Ý�Ú�Ø
Ü�ß�ß�Ú

þ

Ô�ÞAÙ*Ó�Ô�ÖUÚ

þ

Ô�Õ.ô'ò�ß�Ù*Ô�ñ$Ó�Ø�Ý6õ,ò�Ô�×�Ú�ô�•�Ý�Ô)��Õ*Ú�ò�Ö

Ù*Ó�Ô�Ú�Õ*ÿ�Ù*Ú�öUÔ3Ô�Û�Ö�ß�Ú�ÿ,Ô�Þ&Ý�Ø�Ü�ØUÜ�ß�ÿ�÷�Ý�Ø��&Ù*Ó�Ô&×.Ù*Ô�Ô�Õ$Ü�ö�Ý�ß�Ý�Ù.ÿ&Ö�Õ*Ú�ÖUÔ�Õ*Ù.ÿ,â�Ü�ØUÞ+ß�Ô�Þ�Ù*Ú�Ü3ô'Ú�Õ*Û�ò�ß6Ü�Ù*Ý�Ú�Ø

Ú�ô/Ü3Û�Ü�Ù*Ó�Ô�Û�Ü�Ù*Ý6ñ�Ü�ß�ô'Õ$Ü�Û�Ô

þ

Ú�Õ-��Ý�Ø

þ

Ó�Ý6ñ$Ó+Ù*Ó�Ô�Ú�Õ*Ô�Ù*Ý6ñ�Ü�ß�õ,ò�Ô�×.Ù*Ý�Ú�ØU×;Ü�öUÚ�ò�Ù�×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô�ô'ò�ØUñ�Ù*Ý�Ú�ØU×

þ

Ý�Ù*Ó�Õ*Ô�×.ÖUÔ�ñ�Ù;Ù*Ú�Ü�Ø�ÿ�×.Û�Ú,Ú�Ù*Ó+Ù*Õ$Ü�ØU×�ô'Ú�Õ*Û�Ü�Ù*Ý�Ú�Ø.��Õ*Ú�ò�Ö�ñ�Ú�ò�ß6Þ�öUÔ3Ô�ó�Ü�Û�Ý�Ø�Ô�Þ�Ü�öU×.Ù*Õ$Ü�ñ�Ù*ß�ÿ,
;ð�Ó�Ý6×

ô'Õ$Ü�Û�Ô

þ

Ú�Õ-��Ü�ß6×.Ú�Õ*Ô�×.ò�ß�Ù*Ô�Þ�Ý�Ø�Ü�ñ�ß6Ü�×*×.Ýz��ñ�Ü�Ù*Ý�Ú�Ø�Ú�ô7Ü�ß�ß!Ú�Ø�Ô�á'ÖUÜ�Õ$Ü�Û�Ô�Ù*Ô�Õ&Ü�ØUÞ�Û�ò�ß�Ù*Ý�á'ÖUÜ�Õ$Ü�Û�Ô�Ù*Ô�Õ

×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô3ô'ò�ØUñ�Ù*Ý�Ú�ØU×�âUÜ�ØUÞ�Ü+Õ*Ô�ñ�Ý�ÖUÔ3ô'Ú�Õ&ñ�Ú�ØU×.Ù*Õ*òUñ�Ù*Ý�Ø���Ü�ØUÞ)�,Ô�Õ*Ý5ô'ÿ�Ý�Ø���×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô&ô'ò�ØUñ�Ù*Ý�Ú�ØU×�


ð�Ó�Ô�Þ�Ô�×.Ý
��Ø�Ú�ô�Ü7×.ò�Ý�Ù$Ü�ö�ß�Ô�×.Ô�Ù!Ú�ô�öUÜ�×.Ý6×�ô'ò�ØUñ�Ù*Ý�Ú�ØU×a��Ý
�,Ô�Ø�Ü�Ø�ÿ�Ü�Õ*ö�Ý�Ù*Õ$Ü�Õ*ÿ�×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô/ô'ò�ØUñ�Ù*Ý�Ú�Ø

Ý6×�Ú�Ø�Ô�Ú�ô&Ù*Ó�Ô�Û�Ü�Ý�ØAÖ�Õ*Ú�ö�ß�Ô�Û�×�ñ�Ú�ØUñ�Ô�Õ*Ø�Ý�Ø���×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô+ô'ò�ØUñ�Ù*Ý�Ú�ØU×�
�ð!Ú�Ù*Ó�Ý6×�Ô�ØUÞ�â/Ù

þ

Ú%�,Ô�Õ*ÿ

Þ�Ýz†�Ô�Õ*Ô�Ø�Ù�Ü�ß
��Ú�Õ*Ý�Ù*Ó�Û�×

þ

Ô�Õ*Ô�Þ�Ô��,Ô�ß�Ú�ÖUÔ�Þ

þ

Ý�Ù*Ó�Ý�Ø
Ù*Ó�Ô�ô'Õ$Ü�Û�Ô

þ

Ú�Õ-��
=ð�Ó�Ô%�UÕ$×.Ù�Ü�ß
��Ú�Õ*Ý�Ù*Ó�Û Ý6×

ï���|
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ÜA×.ÿ�Û�öUÚ�ß�Ý6ñ+Û�Ô�Ù*Ó�Ú�ÞBÙ*ÓUÜ�Ù�ñ�Ü�Ø
öUÔ�Ý�Û�Ö�ß�Ô�Û�Ô�Ø,Ù*Ô�Þ�Ý�Ø
Ü�Ø�ÿ�×.ÿ�Û�öUÚ�ß�Ý6ñ�ÖUÜ�ñ���Ü���Ô,

ð#ÿ�Ö�Ý6ñ�Ü�ß�ß�ÿ,â

Ù*Ó�Ô+öUÜ�×.Ý6×3ô'ò�ØUñ�Ù*Ý�Ú�ØU×&Ú�ô3Ü�×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô�ô'ò�ØUñ�Ù*Ý�Ú�ØAÜ�Õ*Ô�Þ�Ô�Õ*Ý
�,Ô�Þ�ö�ÿ�Ý�ØU×.ÖUÔ�ñ�Ù*Ý�Ú�Ø(ƒ!Ù*Ó�Ý6×&Ü�ß
��Ú�Õ*Ý�Ù*Ó�Û

Þ�Ô�Õ*Ý
�,Ô�×#Ù*Ó�Ô�Û�Ý�Ø�Ý�Û�Ü�ß�×.Ô�Ù7Ú�ô#öUÜ�×.Ý6×�ô'ò�ØUñ�Ù*Ý�Ú�ØU×3Ü�ò�Ù*Ú�Û�Ü�Ù*Ý6ñ�Ü�ß�ß�ÿ.��Ý
�,Ô�Ø�Ü�Ø�Ü�Õ*ö�Ý�Ù*Õ$Ü�Õ*ÿ�×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô

ô'ò�ØUñ�Ù*Ý�Ú�Ø!
#ð�Ó�Ô�×.Ô�ñ�Ú�ØUÞ�Ü�ß
��Ú�Õ*Ý�Ù*Ó�Û Ü�Þ�Þ�Õ*Ô�×*×.Ô�×7Ù

þ

Ú+Ö�Õ$Ü�ñ�Ù*Ý6ñ�Ü�ß/ñ�Ú�ØU×.Ý6Þ�Ô�Õ$Ü�Ù*Ý�Ú�ØU×Y�#Ü�Ö�Ö�Õ*Ú�ó�Ý�Û�Ü�Ù*Ô

×.Ù*Ô�Ô�Õ$Ü�ö�Ý�ß�Ý�Ù.ÿ�Ü�ØUÞ+ß�Ú�ñ�Ü�ßU×.Ù*Ô�Ô�Õ$Ü�ö�Ý�ß�Ý�Ù.ÿ,
/à�Ø+Ö�Õ$Ü�ñ�Ù*Ý6ñ�Ô,â�ô'ò�ØUñ�Ù*Ý�Ú�ØU×/Ù*ÓUÜ�Ù#Ø�Ô�Ô�Þ�Ù*Ú�öUÔ3×.Ù*Ô�Ô�Õ*Ô�Þ�Û�Ý
��Ó�Ù

Ø�Ú�Ù#öUÔ&×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô

þ

Ý�Ù*Ó�Ü��UØ�Ý�Ù*Ô7Ø�ò�Û�öUÔ�Õ/Ú�ô!öUÜ�×.Ý6×;ô'ò�ØUñ�Ù*Ý�Ú�ØU×�
;¹�Ú�Õ*Ô�Ú��,Ô�Õ�â�Ý�Ù;Ý6×;Ú�ô'Ù*Ô�Ø+Ù*Ó�Ô&ñ�Ü�×.Ô

Ù*ÓUÜ�Ù#Ú�Ø�ß�ÿ+Ü�×.Û�Ü�ß�ß�×.ò�öU×.Ô�Ù#Ú�ô�Ù*Õ$Ü�ØU×�ô'Ú�Õ*Û�Ü�Ù*Ý�Ú�ØU×

þ

Ý�Ù*Ó�Ý�Ø+Ù*Ó�Ô���Õ*Ú�ò�Ö�Ú�ô!Ù*Õ$Ü�ØU×�ô'Ú�Õ*Û�Ü�Ù*Ý�Ú�ØU×/Ø�Ô�Ô�Þ�×

Ù*Ú�öUÔ+ñ�Ú�ØU×.Ý6Þ�Ô�Õ*Ô�Þ�
�à�Ø�Õ*Ô�×.ÖUÚ�ØU×.Ô�Ù*Ú�Ù*Ó�Ô�×.Ô�Ù

þ

Ú�ñ�Ú�ØUñ�Ô�Õ*ØU×�â�Ù*Ó�Ô+×.Ô�ñ�Ú�ØUÞ�Ü�ß
��Ú�Õ*Ý�Ù*Ó�Û ñ�Ú�Û�Ö�ò�Ù*Ô�×

Ù*Ó�Ô�Ú�Ö�Ù*Ý�Û�Ü�ß;×.Ô�Ù3Ú�ô3¾�öUÜ�×.Ý6×7ô'ò�ØUñ�Ù*Ý�Ú�ØU×3Ù*Ú�×.Ù*Ô�Ô�Õ&Ü�ØBÜ�Õ*ö�Ý�Ù*Õ$Ü�Õ*ÿ�ô'ò�ØUñ�Ù*Ý�Ú�Ø�ò�ØUÞ�Ô�Õ�Ü�×.ò�öU×.Ô�Ù&Ú�ô

Ù*Ó�Ô���Õ*Ú�ò�Ö�Ú�ô#Ù*Õ$Ü�ØU×�ô'Ú�Õ*Û�Ü�Ù*Ý�Ú�ØU×�


�&×�Ü�ß�ß�òUÞ�Ô�Þ�Ù*Ú�Ô�Ü�Õ*ß�Ý�Ô�Õ�â�Ù*Ó�Ô�òU×.Ô�ô'ò�ß�Ø�Ô�×*×3Ú�ô7Ù*Ó�Ô�×.Ù*Ô�Ô�Õ$Ü�ö�Ý�ß�Ý�Ù.ÿ�Ö�Õ*Ú�ÖUÔ�Õ*Ù.ÿ�Ô�ó�Ù*Ô�ØUÞ�×3öUÔ�ÿ,Ú�ØUÞ

×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô'�Uß�Ù*Ô�Õ$×�
#ˆ�ÿ�Þ�Ý6×.Ù*Ý�Ø���ò�Ý6×.Ó�Ý�Ø���â�öUÔ�ÿ,Ú�ØUÞ�Ù*Ó�Ô�Ü�Ö�Ö�ß�Ý6ñ�Ü�Ù*Ý�Ú�Ø!â�Ù*Ó�Ô�Ö�Õ*Ú�ÖUÔ�Õ*Ù.ÿ�Ù*ÓUÜ�Ù3Û�Ü��,Ô�×

×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô.�Uß�Ù*Ô�Õ$×�×.ÚBÜ�Ù*Ù*Õ$Ü�ñ�Ù*Ý
�,Ô,â;Ù*Ó�Ý6×�Ù*Ó�Ô�×.Ý6×�Ý6Þ�Ô�Ø�Ù*Ýz�UÔ�Þ�Ø�ò�Û�Ô�Õ*Ú�òU×�Ü�Ö�Ö�ß�Ý6ñ�Ü�Ù*Ý�Ú�ØU×�Ý�ØBÝ�Û�Ü���Ô

Ö�Õ*Ú�ñ�Ô�×*×.Ý�Ø���â,ñ�Ú�Û�Ö�ò�Ù*Ô�Õ(��Ý6×.Ý�Ú�Ø!â�Ü�ØUÞ+ñ�Ú�Û�Ö�ò�Ù*Ô�Õa��Õ$Ü�Ö�Ó�Ý6ñ�×/Ù*ÓUÜ�Ù/Ô�Ý�Ù*Ó�Ô�Õ!Ô�ó�Ö�ß�Ý6ñ�Ý�Ù*ß�ÿ3Ú�Õ/Ý�Û�Ö�ß�Ý6ñ�Ý�Ù*ß5ÿ

Ù$Ü��,Ô�×�Ü�Þ���Ü�Ø�Ù$Ü���Ô�Ú�ô3Ù*Ó�Ô�Ö�Õ*Ú�ÖUÔ�Õ*Ù.ÿ�Ú�ô&×.Ù*Ô�Ô�Õ$Ü�ö�Ý�ß�Ý�Ù.ÿ,
+à�ØAÖUÜ�Õ*Ù*Ý6ñ�ò�ß6Ü�Õ�â!Ý�Ù�Ö�Õ*Ô�×.Ô�Ø�Ù*Ô�Þ%�&�,Ô+Ø�Ô

þ

Ü�Ö�Ö�ß�Ý6ñ�Ü�Ù*Ý�Ú�ØU×�Ù*ÓUÜ�Ù�ñ�Ú�ò�ß6ÞBöUÔ�Ø�ÔY�UÙ�ô'Õ*Ú�Û]Ù*Ó�Ô�òU×.Ô�Ú�ô�×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô�ô'ò�ØUñ�Ù*Ý�Ú�ØU×Y�

ø

ï�ù�ñ�Ú�Ø�Ù*Ý�Ø�ò�ò�Û

Ü�Ö�Ö�Õ*Ú�ó�Ý�Û�Ü�Ù*Ý�Ú�Ø�Ý�Ø)��Ý6×.Ý�Ú�Ø�Û�Ú�Þ�Ô�ß�Ý�Ø��

ø

Ü+Û�Ô�Ù*Ó�Ú�Þ�Ú�ô�Ü�Ö�Ö�Õ*Ú�ó�Ý�Û�Ü�Ù*Ý�Ø��+Ü�Ø�Ý�Ø��UØ�Ý�Ù*Ô&Ø�ò�Û�öUÔ�Õ�Ú�ô

Ý�Ø�Ù*Ô�Õ$Ü�ñ�Ù*Ý�Ø���Û�Ô�ñ$ÓUÜ�Ø�Ý6×.Û�×&Ý�Ø
Ü�Û�Ú�Þ�Ô�ß'ù$â

ø

�,ù�Ù*Ó�Ô�Þ�Ô�×.Ý
��Ø
Ú�ô�Ú�Ö�Ù*Ý�Û�Ü�ß7×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô#�Uß�Ù*Ô�Õ$×�ô'Ú�Õ

��Õ$Ü�Þ�Ý�Ô�Ø�Ù*á'öUÜ�×.Ô�Þ�Û�Ú�Ù*Ý�Ú�Ø�Ô�×.Ù*Ý�Û�Ü�Ù*Ý�Ú�Ø!â

ø

E,ù#ÔY£�ñ�Ý�Ô�Ø�Ù;ß�Ý�Ø�Ô�Ü�Õ�Õ*Ô�á'Õ*Ô�ØUÞ�Ô�Õ*Ý�Ø���Ú�ô;×.ÿ�Ø�Ù*Ó�Ô�Ù*Ý6ñ3×*ñ�Ô�Ø�Ô�×

ò�ØUÞ�Ô�Õ#ñ$ÓUÜ�Ø���Ô�×/Ý�Ø+Ý�ß�ß�ò�Û�Ý�ØUÜ�Ù*Ý�Ú�Ø!â

ø

�

ù!Ù*Ó�Ô3ñ�Ú�ØU×.Ù*Õ*òUñ�Ù*Ý�Ú�Ø+Ú�ô�Ý�Ø���Ü�Õ*Ý6Ü�Ø�Ù$×!ô'Õ*Ú�ÛÆ×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô��Uß�Ù*Ô�Õ$×�â

Ü�ØUÞ

ø

�,ù#Ù*Ó�Ô�Ü�Ö�Ö�ß�Ý6ñ�Ü�Ù*Ý�Ú�Ø�Ú�ô�×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô3ô'ò�ØUñ�Ù*Ý�Ú�ØU×7Ù*Ú�Þ�Ý6×*ñ�Õ*Ô�Ù*Ô�×.Ô�Ù$×7Ú�ô;ÖUÚ�Ý�Ø�Ù$×3Ü�ØUÞ�ß�Ý�Ø�Ô�×�


ð�Ó�Ô

þ

Ý6Þ�Ô�Ü�Ö�Ö�ß�Ý6ñ�Ü�ö�Ý�ß�Ý�Ù.ÿ+Ú�ô;Ù*Ó�Ô�Ö�Õ*Ú�ÖUÔ�Õ*Ù.ÿ�Ú�ô�×.Ù*Ô�Ô�Õ$Ü�ö�Ý�ß�Ý�Ù.ÿ+Ý�Û�Ö�ß�Ý�Ô�×/Ù*ÓUÜ�Ù3Ù*Ó�Ô�Û�Ü�Ù*Ó�Ô�Û�Ü�Ù*á

Ý6ñ�Ü�ß#ô'Õ$Ü�Û�Ô

þ

Ú�Õ-��Ö�Õ*Ú�ÖUÚ,×.Ô�Þ�Ý�ØBÙ*Ó�Ý6×�Ù*Ó�Ô�×.Ý6×�Ö�Õ*Ú���Ý6Þ�Ô�×�Ü�ñ�Ú�Û�Û�Ú�Ø�ß6Ü�Ø���òUÜ���Ô

þ

Ý�Ù*Ó

þ

Ó�Ý6ñ$ÓBÙ*Ú

Þ�Ý6×*ñ�òU×*×�Ù*Ó�Ô�Ö�Õ*Ú�ö�ß�Ô�Û�×�Ý�ØBÙ*Ó�Ô�×.Ô�Þ�Ýz†�Ô�Õ*Ô�Ø�Ù��UÔ�ß6Þ�×�
Aà�Ø�ÖUÜ�Õ*Ù*Ý6ñ�ò�ß6Ü�Õ�â/Ù*Ó�Ô�Ö�Õ*Ú�ö�ß�Ô�Û�×&Ý�Ø��,Ú�ß
�,Ô�Þ

þ

Ý�Ù*Ó�Þ�Ô�×.Ý
��Ø�Ý�Ø���×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô��Uß�Ù*Ô�Õ$×�â�Þ�Ô�×.Ý
��Ø�Ý�Ø���Û�Ú�Ù*Ý�Ú�Ø�Ô�×.Ù*Ý�Û�Ü�Ù*Ý�Ú�Ø.�Uß�Ù*Ô�Õ$×�â�Ü�ØUÞ�ñ�Ú�ØU×.Ù*Õ*òUñ�Ù*Ý�Ø��

Ý�Ø���Ü�Õ*Ý6Ü�Ø�Ù�ô'Ô�Ü�Ù*ò�Õ*Ô�Þ�Ô�Ù*Ô�ñ�Ù*Ú�Õ$×�Ü�ß�ß7ÓUÜ��,Ô�Ü�Ù�Ù*Ó�Ô�Ý�Õ�ñ�Ú�Õ*Ô�Ù*Ó�Ô�Ø�Ú�Ù*Ý�Ú�Ø1Ú�ô�×.Ù*Ô�Ô�Õ$Ü�ö�Ý�ß�Ý�Ù.ÿ,
�ð�Ó�Ô�×.Ô

Ö�Õ*Ú�ö�ß�Ô�Û�×7ÓUÜ��,Ô�Ù*Õ$Ü�Þ�Ý�Ù*Ý�Ú�ØUÜ�ß�ß�ÿ�öUÔ�Ô�Ø�Ö�ò�Õ$×.ò�Ô�ÞA×.Ô�ÖUÜ�Õ$Ü�Ù*Ô�ß�ÿaƒ�Ù*Ó�Ô�Ý�Õ#’.Ú�Ý�Ø�Ù&Ô�ó�Ö�ß�Ú�Õ$Ü�Ù*Ý�Ú�Ø!â

þ

Ý�Ù*Ó�Ý�Ø

Ù*Ó�Ô�ñ�Ú�Ø�Ù*Ô�ó�Ù#Ú�ô;×.Ù*Ô�Ô�Õ$Ü�ö�Ý�ß�Ý�Ù.ÿ,â�Ú�ÖUÔ�ØU×�ò�Ö�Ý�Ø�Ù*Ô�Õ*Ô�×.Ù*Ý�Ø���ÖUÚ,×*×.Ý�ö�Ý�ß�Ý�Ù*Ý�Ô�×�
���Ú�Õ�Ô�ó�Ü�Û�Ö�ß�Ô,â�Ù*Ó�Ô�Þ�Ô�×.Ý
��Ø

Ú�ô#Ü�ñ�ñ�ò�Õ$Ü�Ù*Ô�Û�Ú�Ù*Ý�Ú�Ø�Ô�×.Ù*Ý�Û�Ü�Ù*Ý�Ú�Ø.�Uß�Ù*Ô�Õ$×�Ù.ÿ�Ö�Ý6ñ�Ü�ß�ß�ÿ+Ý�Ø��,Ú�ß
�,Ô�×;Ù*Ó�Ô�Þ�Ô�×.Ý
��Ø�Ú�ô#Ü�ñ�ñ�ò�Õ$Ü�Ù*Ô�Þ�Ô�Õ*Ý
��Ü�á

Ù*Ý
�,Ô��Uß�Ù*Ô�Õ$×�â

þ

Ý�Ù*Ó�Ú�ò�Ù7Õ*Ô��,Ü�Õ$Þ�Ù*Ú�Ù*Ó�Ô3ô�Ü�ñ�Ù7Ù*ÓUÜ�Ù7Ù*Ó�Ô�Ý�Ø�Ù*Ô�ØUÞ�Ô�Þ�òU×.Ô�Ú�ô;Ù*Ó�Ô�×.Ô'�Uß�Ù*Ô�Õ$×#Ý6×�Û�Ú�Ù*Ý�Ú�Ø

Ô�×.Ù*Ý�Û�Ü�Ù*Ý�Ú�Ø�Ü�ØUÞ�Ø�Ú�Ù�Þ�Ô�Õ*Ý
��Ü�Ù*Ý
�,Ô7Ô�×.Ù*Ý�Û�Ü�Ù*Ý�Ú�Ø!
/à�Ø�ñ�Ú�Ø�Ù*Õ$Ü�×.Ù�â�Ù*Ó�Ô&Þ�Ô�×.Ý
��Ø�Ú�ô/Ú�Ö�Ù*Ý�Û�Ü�ßU×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô



ð� "!"#"$�+#iIH�j,ð7o�p.ð/•3n;•�m�o�p�•

ï����

�Uß�Ù*Ô�Õ$×&ÓUÜ�×�öUÔ�Ô�ØAÙ*Ó�Ô+ô'Ú�ñ�òU×�Ú�ô3Ø�ò�Û�Ô�Õ*Ú�òU×3öUÚ�Þ�Ý�Ô�×�Ú�ô3Õ*Ô�×.Ô�Ü�Õ$ñ$Ó

ø

Ü�ØUÞAÝ6×�Ü�ß6×.Ú�Þ�Ô�Ü�ß�Ù

þ

Ý�Ù*ÓAÝ�Ø

Ù*Ó�Ý6×7Ù*Ó�Ô�×.Ý6×$ù$
�ä7Ô�ñ�Ô�Ø�Ù�Õ*Ô�×.Ô�Ü�Õ$ñ$Ó!â�Ö�Õ*Ô�×.Ô�Ø�Ù*Ô�Þ�ÖUÜ�Õ*Ù*Ý6Ü�ß�ß�ÿ�Ý�Ø�Ù*Ó�Ý6×7Ù*Ó�Ô�×.Ý6×�â�ÓUÜ�×3öUÔ���ò�Ø�Ù*Ú�Ô�Û�Ö�ß�Ú�ÿ

Ù*Ó�Ô+Ù*Ô�ñ$Ó�Ø�Ý6õ,ò�Ô�×�òU×.Ô�Þ�Ù*Ú�ñ�Ú�Û�Ö�ò�Ù*Ô�Ú�Ö�Ù*Ý�Û�Ü�ß;×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô��Uß�Ù*Ô�Õ$×�â�Ù*Ú�ñ�Ú�Û�Ö�ò�Ù*Ô�Ú�Ö�Ù*Ý�Û�Ü�ß(�Uß�Ù*Ô�Õ$×

ô'Ú�Õ3Û�Ú�Ù*Ý�Ú�Ø�Ô�×.Ù*Ý�Û�Ü�Ù*Ý�Ú�Ø!


ð�Ó�Ô&ñ�ß�Ú,×.Ô3ñ�Ú�Ø�Ø�Ô�ñ�Ù*Ý�Ú�Ø+öUÔ�Ù

þ

Ô�Ô�Ø�ñ�Ú�ØU×.Ù*Õ*òUñ�Ù*Ý�Ø���Ý�Ø���Ü�Õ*Ý6Ü�Ø�Ù/ô'Ô�Ü�Ù*ò�Õ*Ô3Þ�Ô�Ù*Ô�ñ�Ù*Ú�Õ$×;Ü�ØUÞ�Þ�Ô�×.Ý
��Ø�á

Ý�Ø���Ü�ñ�ñ�ò�Õ$Ü�Ù*Ô�Û�Ú�Ù*Ý�Ú�Ø�Ô�×.Ù*Ý�Û�Ü�Ù*Ý�Ú�Ø'�Uß�Ù*Ô�Õ$×/Ü�ß6×.Ú�×.ò�����Ô�×.Ù$×;Ù*Ó�Ô7ÖUÚ,×*×.Ý�ö�Ý�ß�Ý�Ù.ÿ&Ú�ô!Þ�Ô�×.Ý
��Ø�Ý�Ø��&Û�Ú�Ù*Ý�Ú�Ø

Ô�×.Ù*Ý�Û�Ü�Ù*Ý�Ú�Ø��Uß�Ù*Ô�Õ$×!Ù*ÓUÜ�Ù;Ü�Õ*Ô7×.Ý�Û�ò�ß�Ù$Ü�Ø�Ô�Ú�òU×.ß�ÿ7Ý�Ø���Ü�Õ*Ý6Ü�Ø�Ù!Ù*Ú3Ú�Ù*Ó�Ô�Õ/Ù*Õ$Ü�ØU×�ô'Ú�Õ*Û�Ü�Ù*Ý�Ú�ØU×�
#‘3Ø�Ô�òU×.Ô�á

ô'ò�ß/Ü�Ö�Ö�ß�Ý6ñ�Ü�Ù*Ý�Ú�Ø�Ú�ô;Ù*Ó�Ý6×�Ý6×�Ù*Ó�Ô�Þ�Ô�×.Ý
��Ø�Ú�ô#Ú�Ö�Ù*Ý6ñ�Ü�ß�«UÚ

þ

ø

Ù*Õ$Ü�ØU×.ß6Ü�Ù*Ý�Ú�ØUÜ�ß'ù��Uß�Ù*Ô�Õ$×�Ù*ÓUÜ�Ù3Ü�Õ*Ô�Ü�ß6×.Ú

Ý�Ø���Ü�Õ*Ý6Ü�Ø�Ù&Ù*Ú�Õ*Ú�Ù$Ü�Ù*Ý�Ú�ØBÜ�ØUÞ0J�Ú�Õ+×*ñ�Ü�ß�Ý�Ø���
�ð�Ó�Ô�Ù*Ô�ñ$Ó�Ø�Ý6õ,ò�Ô�×#ô'Ú�Õ�Þ�Ô�×.Ý
��Ø�Ý�Ø���ß�Ô�Ü�×.Ù*á�×*õ,òUÜ�Õ*Ô�×&Ú�Ö�á

Ù*Ý�Û�Ü�ß�×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô�ô'ò�ØUñ�Ù*Ý�Ú�ØU×+ñ�Ú�ò�ß6Þ�Ü�ß6×.ÚAöUÔ�òU×.Ô�ÞBÙ*ÚAÞ�Ô�×.Ý
��Ø�Ý�Ø���Ü�Õ*Ý6Ü�Ø�Ù+Û�Ú�Ù*Ý�Ú�ØBÔ�×.Ù*Ý�Û�Ü�Ù*Ý�Ú�Ø

�Uß�Ù*Ô�Õ$×+×.òUñ$Ó�Ù*ÓUÜ�Ù+Ù*Ó�Ô�Ý�Õ+Ý�Ø���Ü�Õ*Ý6Ü�ØUñ�Ô�Ü�ØUÞ�Û�Ú�Ù*Ý�Ú�ØBÔ�×.Ù*Ý�Û�Ü�Ù*Ý�Ú�Ø�Ü�ñ�ñ�ò�Õ$Ü�ñ�ÿBÜ�Õ*Ô�ß�Ô�Ü�×.Ù*á�×*õ,òUÜ�Õ*Ô�×

Ú�Ö�Ù*Ý�Û�Ü�ß

þ

Ý�Ù*Ó�Ý�Ø�Ü���Ý
�,Ô�Ø�Þ�Ô�×.Ý�Õ*Ô�Þ�Ú�ÖUÔ�Õ$Ü�Ù*Ý�Ø���Õ$Ü�Ø���Ô,


à�Ø
Ù*Ó�Ô�ñ�Ú�ØU×.Ù*Õ*òUñ�Ù*Ý�Ú�Ø1Ú�ô�Ý�Ø���Ü�Õ*Ý6Ü�Ø�Ù+ô'Ô�Ü�Ù*ò�Õ*Ô�Þ�Ô�Ù*Ô�ñ�Ù*Ú�Õ$×�â�Ú�Ø�Ô�Þ�Ô�Ü�ß6×

þ

Ý�Ù*Ó
Ù*Ó�Ô�Ý6×*×.ò�Ô�×�Ú�ô

ñ�Ú�Û�Ö�ß�Ô�Ù*Ô�Ø�Ô�×*×/Ü�ØUÞ+Ý�Ø���Ü�Õ*Ý6Ü�ØUñ�Ô7Ú�ô/Ù*Ó�Ô7ò�ØUÞ�Ô�Õ*ß�ÿ�Ý�Ø���Õ*Ô�Ö�Õ*Ô�×.Ô�Ø�Ù$Ü�Ù*Ý�Ú�Ø!
/ð!Õ*Ý
��Ý6Ü�ß�Õ*Ô�Ö�Õ*Ô�×.Ô�Ø�Ù$Ü�Ù*Ý�Ú�ØU×

Ù*ÓUÜ�Ù�Ü�Õ*Ô�ñ�Ú�Û�Ö�ß�Ô�Ù*Ô�ß�ÿ�Ý�Ø���Ü�Õ*Ý6Ü�Ø�Ù+ñ�Ü�ØBÔ�Ü�×.Ý�ß�ÿAöUÔ�ñ�Ú�ØU×.Ù*Õ*òUñ�Ù*Ô�ÞBö�ò�Ù�Ö�Õ*Ú���Ý6Þ�Ô�ß�Ý�Ù*Ù*ß�Ô�Þ�Ý6×*ñ�Õ*Ý�Û�Ý�á

ØUÜ�Ù*Ý
�,Ô�ÖUÚ

þ

Ô�Õ�ƒ�Ý�
 Ô,
�â;Ü�ß�ß�Ù*Ó�Ô�ô'Ô�Ü�Ù*ò�Õ*Ô�×�Ù*Ú�öUÔ�Þ�Ýz†�Ô�Õ*Ô�Ø�Ù*Ý6Ü�Ù*Ô�ÞAÜ�Õ*Ô�Ý�ØUÞ�Ý6×.Ù*Ý�Ø���ò�Ý6×.ÓUÜ�ö�ß�Ô

þ

Ý�Ù*Ó�Ý�Ø

Ù*Ó�Ô�Õ*Ô�Ö�Õ*Ô�×.Ô�Ø�Ù$Ü�Ù*Ý�Ú�Ø!
;��Ú�Õ3Ô�ó�Ü�Û�Ö�ß�Ô,â�Ü��Uß�Ù*Ô�Õ

þ

Ý�Ù*Ó�Ü@�,Ô�Õ*Ø�Ô�ß�Ù*ÓUÜ�Ù3Ý6×7Ý6Þ�Ô�Ø�Ù*Ý6ñ�Ü�ß�ß�ÿ+÷�Ô�Õ*Ú+Ý6×7ÖUÔ�Õ*á

ô'Ô�ñ�Ù*ß�ÿ�Ý�Ø���Ü�Õ*Ý6Ü�Ø�Ù�ö�ò�Ù�Ý6×�ñ�Ú�Û�Ö�ß�Ô�Ù*Ô�ß�ÿ�òU×.Ô�ß�Ô�×*×�
�ð�Ó�Ô�ñ�Ú�Ø�Ø�Ô�ñ�Ù*Ý�Ú�ØBöUÔ�Ù

þ

Ô�Ô�ØB×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô.�Uß�Ù*Ô�Õ$×

Ü�ØUÞ�Ý�Ø���Ü�Õ*Ý6Ü�Ø�Ù;ô'Ô�Ü�Ù*ò�Õ*Ô�×�×.ò�����Ô�×.Ù$×3Ü+×.Ù*Õ$Ü�Ù*Ô���ÿ

þ

Ó�Ô�Õ*Ô�ö�ÿ�Ü+×.ò�Ý�Ù$Ü�ö�ß�Ô�×.ò�Ý�Ù*Ô&Ú�ô;×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô��Uß�Ù*Ô�Õ$×

Ü�Õ*Ô'�UÕ$×.Ù3Þ�Ô�×.Ý
��Ø�Ô�Þ�×.òUñ$Ó�Ù*ÓUÜ�Ù7Ù*Ó�Ô�ÿ�Ö�Õ*Ú���Ý6Þ�Ô�Ü�Ø�Ü�Þ�Ô�õ,òUÜ�Ù*Ô&Õ*Ô�Ö�Õ*Ô�×.Ô�Ø�Ù$Ü�Ù*Ý�Ú�Ø�ô'Ú�Õ�Ù*Ó�Ô�Þ�Ýz†�Ô�Õ*Ô�Ø�Ù

ô'Ô�Ü�Ù*ò�Õ*Ô�×�â,ô'Ú�ß�ß�Ú

þ

Ý�Ø��

þ

Ó�Ý6ñ$Ó�Ý�Ø���Ü�Õ*Ý6Ü�Ø�Ù$×;öUÜ�×.Ô�Þ�Ú�Ø�Ù*Ó�Ô&Ú�ò�Ù*Ö�ò�Ù$×#Ú�ô/Ù*Ó�Ô�×.Ô�×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô��Uß�Ù*Ô�Õ$×#Ü�Õ*Ô

Þ�Ô�Õ*Ý
�,Ô�Þ�
!ð�Ó�Ô�×.Ô7Ý�Ø���Ü�Õ*Ý6Ü�Ø�Ù$×/Þ�Ú�Ø�Ú�Ù;ÓUÜ��,Ô�Ù*Ú&Ó�Ú�ß6Þ�Ú��,Ô�Õ!Ù*Ó�Ô7Ô�Ø�Ù*Ý�Õ*Ô���Õ*Ú�ò�Ö�Ú�ô�Ù*Õ$Ü�ØU×�ô'Ú�Õ*Û�Ü�Ù*Ý�Ú�ØU×

ö�ò�Ù�ñ�Ü�ØAöUÔ�ß�Ú�ñ�Ü�ß�×.Ý�ØUñ�Ô+Ù*Ó�Ô�×.Ù*Ô�Ô�Õ$Ü�ö�Ý�ß�Ý�Ù.ÿ�Ö�Õ*Ú�ÖUÔ�Õ*Ù.ÿ�Ú�ô7Ù*Ó�Ô@�Uß�Ù*Ô�Õ$×&ñ�Ú�ò�ß6Þ�öUÔ�ß�Ú�ñ�Ü�ß�
�°3Ø�ß�Ý
�,Ô

Þ�Ýz†�Ô�Õ*Ô�Ø�Ù*Ý6Ü�ß!Ý�Ø���Ü�Õ*Ý6Ü�Ø�Ù$×

þ

Ó�Ý6ñ$Ó�Ü�Õ*Ô�Ü�ß6×.Ú�ß�Ú�ñ�Ü�ß#Ü�öUÚ�ò�Ù�×.Ú�Û�Ô�Ú�ÖUÔ�Õ$Ü�Ù*Ý�Ø���ÖUÚ�Ý�Ø�Ù�â�Ù*Ó�Ô�×.Ô+Ý�Ø���Ü�Õ*Ý�á

Ü�Ø�Ù$×�Ü�Õ*Ô�ß�Ú�ñ�Ü�ß

þ

Ý�Ù*Ó�Ý�Ø�×.Ú�Û�Ô3Ú�ÖUÔ�Õ$Ü�Ù*Ý�Ø��+Õ$Ü�Ø���Ô,â

þ

Ý�Ù*Ó�Õ*Ô�×.ÖUÔ�ñ�Ù�Ù*Ú�×.Ú�Û�Ô3Ú�Ö�Ù*Ý�Û�Ü�ß�Ý�Ù.ÿ�ñ�Õ*Ý�Ù*Ô�Õ*Ý�Ú�Ø

ß�Ý
�,Ô3Ù*Ó�Ô�Ü��,Ô�Õ$Ü���Ô�ß�Ô�Ü�×.Ù*á�×*õ,òUÜ�Õ*Ô�×7Ô�Õ*Õ*Ú�Õ�


ð

þ

Ú
Ý�Û�ÖUÚ�Õ*Ù$Ü�Ø�Ù�Ü�ØUÞ1ÖUÚ,×*×.Ý�ö�ß�ÿ=Ö�Õ*Ú�Û�Ý6×.Ý�Ø���Ü�Õ*Ô�Ü�×�Ú�ô�Õ*Ô�×.Ô�Ü�Õ$ñ$Ó1Ý6×�Ù*Ó�ÔBÜ�Ö�Ö�ß�Ý6ñ�Ü�Ù*Ý�Ú�Ø=Ú�ô

×.Ù*Ô�Ô�Õ$Ü�ö�Ý�ß�Ý�Ù.ÿ�Ù*ÚB×.Ô�Ù$×+Ú�ô&ÖUÚ�Ý�Ø�Ù$×�Ü�ØUÞ�ß�Ý�Ø�Ô�×�â#Ü�ØUÞ�Ù*Ó�Ô�Ý6×*×.ò�Ô�Ú�ô�Õ*Ú�ö�òU×.Ù*Ø�Ô�×*×�
$�3ß�Ù*Ó�Ú�ò���Ó�Ù*Ó�Ô

Ö�Õ*Ú�ÖUÔ�Õ*Ù.ÿ�Ú�ô7×.Ù*Ô�Ô�Õ$Ü�ö�Ý�ß�Ý�Ù.ÿ�ÓUÜ�×&öUÔ�Ô�ØAÞ�Ý6×*ñ�òU×*×.Ô�Þ�Ý�Ø�Ù*Ó�Ý6×3Ù*Ó�Ô�×.Ý6×

þ

Ý�Ù*Ó�Õ*Ô��,Ü�Õ$Þ�×&Ù*Ú�ñ�Ú�Ø�Ù*Ý�Ø�ò�Ú�òU×

ô'ò�ØUñ�Ù*Ý�Ú�ØU×�â�Ý�Ù+Ý6×+Ü�ß6×.ÚBÜ�Ö�Ö�ß�Ý6ñ�Ü�ö�ß�Ô�Ù*ÚBÞ�Ý6×*ñ�Õ*Ô�Ù*Ô�×.Ô�Ù$×�Ú�ô�ÖUÚ�Ý�Ø�Ù$×�Ü�ØUÞ�ß�Ý�Ø�Ô�×�

ð�Ó�Ý6×+Ý�Û�Ö�ß�Ý�Ô�×�Ü

ÖUÚ,×*×.Ý�ö�ß�Ô�Ü�×*×.Ú�ñ�Ý6Ü�Ù*Ý�Ú�Ø�öUÔ�Ù

þ

Ô�Ô�Ø�×.Ù*Ô�Ô�Õ$Ü�ö�Ý�ß�Ý�Ù.ÿ�Ü�ØUÞ�Ù*Õ$Ü�Þ�Ý�Ù*Ý�Ú�ØUÜ�ß!Ö�Õ*Ú�ö�ß�Ô�Û�×#Ú�ô;Õ*Ô�ñ�Ú���Ø�Ý�Ù*Ý�Ú�Ø�Ü�ØUÞ
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ÖUÚ,×.Ô�Ô�×.Ù*Ý�Û�Ü�Ù*Ý�Ú�Ø�ô'Õ*Ú�Û]×.Ô�Ù$×&Ú�ô3ÖUÚ�Ý�Ø�Ù+Ü�ØUÞAß�Ý�Ø�Ô�ô'Ô�Ü�Ù*ò�Õ*Ô�×�
�ð�Ó�Ý6×�Ü�×*×.Ú�ñ�Ý6Ü�Ù*Ý�Ú�Ø�Ý6×&Ý�Û�ÖUÚ�Õ*Ù$Ü�Ø�Ù

Ü�×�Ý�Ù�ñ�Ú�ò�ß6Þ
×.ò�����Ô�×.Ù�Ø�Ú��,Ô�ß3Ü�ß
��Ú�Õ*Ý�Ù*Ó�Û�×�Ý�Ø�öUÚ�Ù*Ó=Ü�Õ*Ô�Ü�×�â�ô'Ú�Õ�Ô�ó�Ü�Û�Ö�ß�Ô,â;Ù*Ó�Ô�ÖUÚ,×*×.Ý�ö�Ý�ß�Ý�Ù.ÿBÚ�ô

ß�Ô�Ü�×.Ù*á�×*õ,òUÜ�Õ*Ô�×�Ú�Ö�Ù*Ý�Û�Ü�ß3ß�Ú�ñ�Ü�ß�Ü�ß
��Ú�Õ*Ý�Ù*Ó�Û�×+Ý�Ø=Õ*Ô�ñ�Ú���Ø�Ý�Ù*Ý�Ú�Ø=Ü�ØUÞ1Ù*Ó�ÔAòU×.Ô�Ú�ô�Ü�ß�Ý
��Ø�Û�Ô�Ø�Ù�Ú�Õ

��Ô�Ú�Û�Ô�Ù*Õ*Ý6ñ�á'ÓUÜ�×.Ó�Ý�Ø���Ù*Ô�ñ$Ó�Ø�Ý6õ,ò�Ô�×�Ý�Ø
Þ�Ô��,Ô�ß�Ú�Ö�Ý�Ø���Û�Ú�Ù*Ý�Ú�ØBÔ�×.Ù*Ý�Û�Ü�Ù*Ý�Ú�Ø��Uß�Ù*Ô�Õ$×+Ü�ØUÞ�Ý�Ø���Ü�Õ*Ý6Ü�Ø�Ù

ô'Ô�Ü�Ù*ò�Õ*Ô�×�
+ð�Ó�Ô+Ý6×*×.ò�Ô+Ú�ô7Õ*Ú�ö�òU×.Ù*Ø�Ô�×*×&Ý6×3Ú�ô7Ö�Õ$Ü�ñ�Ù*Ý6ñ�Ü�ß;Ý�Û�ÖUÚ�Õ*Ù$Ü�ØUñ�Ô�ÖUÜ�Õ*Ù*Ý6ñ�ò�ß6Ü�Õ*ß�ÿ�Ý�Ø�Ù*Ó�Ô�Ü�Õ*Ô�Ü

Ú�ô�Û�Ú�Ù*Ý�Ú�ØBÔ�×.Ù*Ý�Û�Ü�Ù*Ý�Ú�Ø�Ü�ØUÞBÝ�Ø���Ü�Õ*Ý6Ü�Ø�Ù�ô'Ô�Ü�Ù*ò�Õ*Ô�Þ�Ô�Ù*Ô�ñ�Ù*Ý�Ú�Ø!
2à1Ó�Ý�ß�Ô�Ù*Ó�Ô�×.Ô�ØU×.Ý�Ù*Ý
��Ý�Ù.ÿAÚ�ô&Ù*Ó�Ô

Ú�ò�Ù*Ö�ò�Ù$×&Ú�ô3×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô��Uß�Ù*Ô�Õ$×

þ

Ý�Ù*Ó�Õ*Ô�×.ÖUÔ�ñ�Ù&Ù*Ú�Ù*Ó�Ô+Ù*Õ$Ü�ØU×�ô'Ú�Õ*Û�Ü�Ù*Ý�Ú�Ø2��Õ*Ú�ò�Ö�ô'Ú�Õ

þ

Ó�Ý6ñ$Ó�Ù*Ó�Ô�ÿ

þ

Ô�Õ*Ô&Þ�Ô�×.Ý
��Ø�Ô�Þ�ñ�Ü�Ø�öUÔ�Ü�ñ�ñ�Ú�ò�Ø�Ù*Ô�Þ�â�Ù*Ó�Ô�Ý�Õ�×.Ô�ØU×.Ý�Ù*Ý
��Ý�Ù.ÿ�Ý�Ø�ò�Ø�Ô�ó�ÖUÔ�ñ�Ù*Ô�Þ�×.Ý�Ù*òUÜ�Ù*Ý�Ú�ØU×�Ý6×#ò�ØUñ�ß�Ô�Ü�Õ�


��Ú�Õ�Ô�ó�Ü�Û�Ö�ß�Ô,âUÝ�Ù�Ý6×�Ø�Ú�Ù���Ø�Ú

þ

ØAÙ*Ó�Ô�Ü�Û�Ú�ò�Ø�Ù&Ú�ô3Ô�Õ*Õ*Ú�Õ�Ù*ÓUÜ�Ù

þ

Ú�ò�ß6Þ�öUÔ�Ý�Ø�Ù*Õ*Ú�Þ�òUñ�Ô�Þ�Ý�ØAÙ*Ó�Ô

Ú�ò�Ù*Ö�ò�Ù7Ú�ô#Ü�Û�Ú�Ù*Ý�Ú�Ø�Ô�×.Ù*Ý�Û�Ü�Ù*Ý�Ú�Ø�×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô��Uß�Ù*Ô�Õ�Ý�Ø�Ù*Ó�Ô&Ö�Õ*Ô�×.Ô�ØUñ�Ô&Ú�ô;Û�ò�ß�Ù*Ý�Ö�ß�Ô�Û�Ú�Ù*Ý�Ú�ØU×

ø

Ü�Ù

Ü�Þ�Ô�Ö�Ù*Ó�Þ�Ý6×*ñ�Ú�Ø�Ù*Ý�Ø�ò�Ý�Ù.ÿ,â�ô'Ú�Õ3Ô�ó�Ü�Û�Ö�ß�Ô�ù$
�„,Ý�Û�Ý�ß6Ü�Õ*ß�ÿ,â�Ù*Ó�Ô�Õ*Ú�ö�òU×.Ù*Ø�Ô�×*×3Ú�ô�Ü�Ø�Ý�Ø���Ü�Õ*Ý6Ü�Ø�Ù#ô'Ô�Ü�Ù*ò�Õ*Ô

Þ�Ô�Ù*Ô�ñ�Ù*Ú�Õ7ò�ØUÞ�Ô�Õ-��Ú�Ý�Ø���×.Ú�Û�Ô&Ú�Ù*Ó�Ô�Õ7Ù*Õ$Ü�ØU×�ô'Ú�Õ*Û�Ü�Ù*Ý�Ú�Ø�Ù*ÓUÜ�Ø�Ý�Ù

þ

Ü�×3Þ�Ô�×.Ý
��Ø�Ô�Þ�ô'Ú�Õ7Ý6×�ò�ØUñ�ß�Ô�Ü�Õ�


à�Ø�ñ�Ú�ØUñ�ß�òU×.Ý�Ú�Ø!â�Ù*Ó�Ô3Û�Ü�Ù*Ó�Ô�Û�Ü�Ù*Ý6ñ�Ü�ß,ô'Õ$Ü�Û�Ô

þ

Ú�Õ-�+Ö�Õ*Ô�×.Ô�Ø�Ù*Ô�Þ+Ý�Ø�Ù*Ó�Ý6×#Ù*Ó�Ô�×.Ý6×#Ö�Õ*Ú���Ý6Þ�Ô�×;öUÚ�Ù*Ó

Ü�Ø�Ü�ØUÜ�ß�ÿ�Ù*Ý6ñ�Ü�ß�ô'Õ$Ü�Û�Ô

þ

Ú�Õ-�

þ

Ý�Ù*Ó

þ

Ó�Ý6ñ$Ó+Ù*Ú�ò�ØUÞ�Ô�Õ$×.Ù$Ü�ØUÞ�Ù*Ó�Ô7Ö�Õ*Ú�ÖUÔ�Õ*Ù.ÿ+Ú�ô/×.Ù*Ô�Ô�Õ$Ü�ö�Ý�ß�Ý�Ù.ÿ�Ü�×

þ

Ô�ß�ß

Ü�×7Ü+ñ�Ú�Û�Û�Ú�Ø+ô'Õ$Ü�Û�Ô

þ

Ú�Õ-�+Ù*Ú�Þ�Ý6×*ñ�òU×*×�Ö�Õ*Ú�ö�ß�Ô�Û�×;Ý�Ø�Þ�Ýz†�Ô�Õ*Ô�Ø�Ù�Ü�Õ*Ô�Ü�×7Ù*ÓUÜ�Ù3Ü�Õ*Ô�ñ�Ú�Ø�Ø�Ô�ñ�Ù*Ô�Þ�ö�ÿ

Ù*Ó�Ô�Ý�Õ�ñ�Ú�Û�Û�Ú�Ø�Ü�×*×.ò�Û�Ö�Ù*Ý�Ú�ØAÚ�ô3×.Ù*Ô�Ô�Õ$Ü�ö�Ý�ß�Ý�Ù.ÿ,
�à1Ý�Ù*ÓAÕ*Ô��,Ü�Õ$Þ�×�Ù*Ú�Ù*Ó�Ô+ô'Ú�Õ*Û�Ô�Õ�â�Ý�Ù�Ý6×�Þ�Ô�Û�Ú�Ø�á

×.Ù*Õ$Ü�Ù*Ô�Þ+Ù*ÓUÜ�Ù�•�Ý�Ô���Õ*Ú�ò�Ö�Ù*Ó�Ô�Ú�Õ*ÿ+Ý6×;Ù*Ó�Ô3Ü�Ö�Ö�Õ*Ú�Ö�Õ*Ý6Ü�Ù*Ô&Û�Ü�Ù*Ó�Ô�Û�Ü�Ù*Ý6ñ�Ü�ß,Ù*Ú,Ú�ßUô'Ú�Õ#ò�ØUÞ�Ô�Õ$×.Ù$Ü�ØUÞ�Ý�Ø��

Ù*Ó�Ô�Ö�Õ*Ú�ÖUÔ�Õ*Ù*Ý�Ô�×�Ú�ô7ô'ò�ØUñ�Ù*Ý�Ú�ØU×&Ù*ÓUÜ�Ù+Ü�Õ*Ô�×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô�ò�ØUÞ�Ô�Õ�×.Û�Ú,Ú�Ù*ÓBÙ*Õ$Ü�ØU×�ô'Ú�Õ*Û�Ü�Ù*Ý�Ú�Ø2��Õ*Ú�ò�ÖU×�


ð�Ó�Ý6×;ÖUÚ,×.Ý�Ù*Ý�Ú�Ø�Ý6×#×.ò�Ö�ÖUÚ�Õ*Ù*Ô�Þ�ö�ÿ�Ù*Ó�Ô7ô�Ü�ñ�Ù#Ù*ÓUÜ�Ù7Ü�ß�ß�Ô�ó�Ý6×.Ù*Ý�Ø���Ü�ØUÜ�ß�ÿ�Ù*Ý6ñ�Ü�ßUÜ�Ö�Ö�Õ*Ú,Ü�ñ$Ó�Ô�×#Ù*Ú�×.Ù*Ô�Ô�Õ*á

Ü�ö�Ý�ß�Ý�Ù.ÿ�ñ�Ü�ØBöUÔ�ñ�Ú�ØU×.Ý6×.Ù*Ô�Ø�Ù*ß�ÿ�Ô�ó�Ö�ß6Ü�Ý�Ø�Ô�Þ

þ

Ý�Ù*Ó�Ý�ØBÙ*Ó�Ô+ô'Õ$Ü�Û�Ô

þ

Ú�Õ-��
#�Fñ�Ú�Û�Û�Ú�Ø�ô'Õ$Ü�Û�Ô

þ

Ú�Õ-�

þ

Ý�Ù*Ó

þ

Ó�Ý6ñ$Ó�Ù*Ú3Ý�Ø��,Ô�×.Ù*Ý
�,Ü�Ù*Ô#Ö�Õ*Ú�ö�ß�Ô�Û�×Uô'Õ*Ú�ÛkÞ�Ýz†�Ô�Õ*Ô�Ø�Ù/Ü�Õ*Ô�Ü�×�â�ØUÜ�Û�Ô�ß�ÿ�×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô��Uß�Ù*Ô�Õ/Þ�Ô�×.Ý
��Ø!â

Û�Ú�Ù*Ý�Ú�Ø�Ô�×.Ù*Ý�Û�Ü�Ù*Ý�Ú�Ø�Ü�ØUÞAÝ�Ø���Ü�Õ*Ý6Ü�Ø�Ù3ô'Ô�Ü�Ù*ò�Õ*Ô�Þ�Ô�Ù*Ô�ñ�Ù*Ý�Ú�Ø!âUô�Ü�ñ�Ý�ß�Ý�Ù$Ü�Ù*Ô�×3Ù*Ó�Ô�Ù*Õ$Ü�ØU×�ô'Ô�Õ�Ú�ô7Õ*Ô�×.ò�ß�Ù$×

öUÔ�Ù

þ

Ô�Ô�ØAÙ*Ó�Ô�×.Ô�Þ�Ýz†�Ô�Õ*Ô�Ø�Ù�Ü�Õ*Ô�Ü�×�Û�Ú�Õ*Ô�Õ*Ô�Ü�Þ�Ý�ß�ÿAÜ�ØUÞAÚ�ÖUÔ�ØU×�ò�Ö�Ø�ò�Û�Ô�Õ*Ú�òU×&ÖUÚ,×*×.Ý�ö�Ý�ß�Ý�Ù*Ý�Ô�×3ô'Ú�Õ

Ù*Ó�Ô�Ý�Ø�Ù*Ô���Õ$Ü�Ù*Ý�Ú�Ø�Ú�ô;Ù*Ó�Ô���Ü�Õ*Ý�Ú�òU×7Ù*Ô�ñ$Ó�Ø�Ý6õ,ò�Ô�×�




K •ML~}#•„ƒON y�s2u~rQP

¬ �&ˆ

�

��­ •7
��&Þ�Ô�ß6×.Ú�Ø�Ü�ØUÞ�R�
�ˆ�Ô�Õ-��Ô�Ø!
�„,ÖUÜ�Ù*Ý�Ú�Ù*Ô�Û�ÖUÚ�Õ$Ü�ß�Ô�Ø�Ô�Õ-��ÿ+Û�Ú�Þ�Ô�ß6×/ô'Ú�Õ�Ù*Ó�Ô&ÖUÔ�Õ$ñ�Ô�Ö�á

Ù*Ý�Ú�Ø�Ú�ô;Û�Ú�Ù*Ý�Ú�Ø!
ES&—&T/ëUŒ�‰6±$´�·5U�²�±�‰'•$ŒCV�²	î"W&¶�•�³�‰6±$´XW&â&�

ø

�,ù��+�

����Y

�

���

â���Ô�ö�Õ*òUÜ�Õ*ÿ

ï

���

��


¬ �'"

�

ï�­  –"¾�3ß�ö�Õ*Ô�ñ$Ó�Ù�Ü�ØUÞ*à „*"3Ô�Ý6×.ß�Ô�Õ�
=¹�Ú�Ù*Ý�Ú�Ø=×.Ô�ØU×.Ý�Ù*Ý
��Ý�Ù.ÿ�Ü�ØUÞ
Ù*Ó�Ô�ñ�Ú�Ø�Ù*Õ$Ü�×.Ù*á

Õ*Ô�×.ÖUÚ�ØU×.Ô3ô'ò�Ø�Ù*Ý�Ú�Ø�Ú�ô/×.Ý�Û�Ö�ß�Ô7ñ�Ô�ß�ß6×/Ý�Ø�Ù*Ó�Ô���Ý6×.òUÜ�ßUñ�Ú�Õ*Ù*Ô�ó�
"Z/‰5µ�ê�´�·�[�•�ê�³*²�µ�±�‰'•�Š�±�•$â

˜

�+��E�ï

Y

�

�

¿�â#ï

���

ï�


¬ �3Û�Ü�¿

�

­ „U
;�3Û�Ü�Õ*Ý�
�à�Ø���Ü�Õ*Ý6Ü�Ø�Ù�×.Ù*Õ*òUñ�Ù*ò�Õ*Ô�×�Ú�ô�×.Ý
��ØUÜ�ß&Ü�ØUÞ�ô'Ô�Ü�Ù*ò�Õ*Ô�×.ÖUÜ�ñ�Ô�×+Ý�Ø
ÖUÜ�Ù*Ù*Ô�Õ*Ø

Õ*Ô�ñ�Ú���Ø�Ý�Ù*Ý�Ú�Ø�Ö�Õ*Ú�ö�ß�Ô�Û�×�
&\]W]W�^`_B•�¶+²,‰6³*µ�â

�

��ï

�.Y

E���â;ï

�

¿

�




¬ �3Û�Ü

˜��

­ „U
a�3Û�Ü�Õ*Ý�
���Ô�Ü�Ù*ò�Õ*Ô�×.ÖUÜ�ñ�Ô�×

þ

Ó�Ý6ñ$Ó�Ü�Þ�Û�Ý�Ù7Ü�ØUÞ�Þ�Ô�Ù*Ô�ñ�Ù�Ý�Ø���Ü�Õ*Ý6Ü�Ø�Ù3×.Ý
��ØUÜ�ß/Ù*Õ$Ü�ØU×.á

ô'Ú�Õ*Û�Ü�Ù*Ý�Ú�ØU×�
#à�Ø8a�Š�Œ�b ·&c#²,Š�î�—5d7´�Œ'Œ.•�³�Š�\&•*±$²�¡,Š�‰�Œ�‰6²,Š�â�ÖUÜ���Ô�×

�

���

Y<�

��¿�â#ï

�<˜��




¬ �3Û�Ü

�<˜

­ „U
��3Û�Ü�Õ*Ý�
a�=Ù*Ó�Ô�Ú�Õ*ÿ+Ú�Ø�Ù*Ó�Ô&Þ�Ô�Ù*Ô�Õ*Û�Ý�ØUÜ�Ù*Ý�Ú�Ø+Ú�ô�E� =Û�Ú�Ù*Ý�Ú�Ø�Ü�ØUÞ)E� _×.Ù*Õ*òUñ�Ù*ò�Õ*Ô

ô'Õ*Ú�ÛFô'Ô�Ü�Ù*ò�Õ*Ô�×�
AU,ë�´�Œ�‰6´�·EZ/‰5µ�‰6²,Š�â&�

ø

�,ù���ï���ï

Y

ï�¿

�

â#ï

���<˜




¬ �3ØUÞ

�

��­ ¹B
��3ØUÞ�Ô�Õ$×*×.Ú�Ø!
%A#Ú�Ø�Ù*Õ*Ú�ß�ß6Ü�ö�ß�Ô�Û�ò�ß�Ù*Ý6Þ�Ý�Û�Ô�ØU×.Ý�Ú�ØUÜ�ß(�Uß�Ù*Ô�Õ$×�Ü�ØUÞAÛ�Ú�Þ�Ô�ß6×3Ý�ØAß�Ú

þ

ß�Ô��,Ô�ß;ñ�Ú�Û�Ö�ò�Ù*Ô�Õ���Ý6×.Ý�Ú�Ø!
�ð!Ô�ñ$Ó�Ø�Ý6ñ�Ü�ß;ä7Ô�ÖUÚ�Õ*Ù� 3Ý6×*×.Ô�Õ*Ù$Ü�Ù*Ý�Ú�ØU×��3Ú�
(�

�

��â� 3Ô�ÖUÜ�Õ*Ù*á

Û�Ô�Ø�Ù�Ú�ô�•;ß�Ô�ñ�Ù*Õ*Ý6ñ�Ü�ß(•;Ø���Ý�Ø�Ô�Ô�Õ*Ý�Ø���â�•�Ý�Ø��5e Ú�Ö�Ý�Ø���°3Ø�Ý
�,Ô�Õ$×.Ý�Ù.ÿ,â�ï

���

��


¬ ˆ�Ô�Ý

���

­ à@
7ˆ�Ô�Ý�ß�
,„,Ù*Ô�Ô�Õ$Ü�ö�ß�Ô%�Uß�Ù*Ô�Õ$×�Ü�ØUÞ1Ý�Ø���Ü�Õ*Ý6Ü�ØUñ�Ô�Ù*Ó�Ô�Ú�Õ*ÿ,
fd7´�Œ'Œ.•�³�Šg\&•*±$²�¡,Š�‰�Œ�‰6²,Š

h;•$Œ'Œ.•�³*µ�â!ï��

ø

�,ù��

�

��E

Y<�

¿�|�â#ï

�����




¬ ˆ7í

���

­ R�
�ˆ�Ô�ß�Ý�Ø�ô�Ü�Ø�Ù*Ô�Ü�ØUÞ�ˆ&
�í&Ú�ß�Û�Ü�Ø!
]W�U�ê�³Yâ�•iV�²	î�h#‰'•�^3³*²,ê�ë�µ�´,Š�jkh#‰'•"W3· ¡�•Y �³*´�µ

l

‰�Œ!¢�W�ë,ëU·5‰6±$´�Œ�‰6²,Š,µ3´,Š�jXc#²,¶3ë�ê,Œ�´�Œ�‰6²,Š�´�·:_B•$Œ!¢�²�j�µ�
<„�à	�&¹Bâ�î;Ó�Ý�ß6Ü�Þ�Ô�ß�Ö�Ó�Ý6Ü�â,ï

�����




ï��

�



mEnom

•

n.p�qAr

!"#& ks

ï����

¬+A;•/‘

�

��­  �
'A#Ú�ó�â�R�
�•�Ý�Ù*Ù*ß�Ô,â&Ü�ØUÞ• �
&‘�®z„,Ó�Ô�Ü�
Oaij�•*´�· µ�t�Z�´,³�‰'•$Œ�‰'•*µ�t�´,Š�j�W3· ¡,²,³�‰�Œ!¢�¶�µ�


„,Ö�Õ*Ý�Ø���Ô�Õ*áOß#Ô�Õ*ß6Ü���âUˆ�Ô�Õ*ß�Ý�Ø(ƒ��3Ô

þ

¤#Ú�Õ-��â�ï

���

��


¬+A#Ú�Ó!ï�ï�­ ��
&A#Ú�Ó�Ô�Ø!
&W&Š�a�Š�Œ�³*²�j,ê�±�Œ�‰6²,Š�Œ�²�Œ!¢U•]h#‰'•�ua¢U•*²,³iV�²	îkT7ŠU•�v�d7´,³*´,¶�•$Œ.•�³X^3³*²,ê�ë�µ�w

x�‰�Œ!¢�W�ë,ëU·5‰6±$´�Œ�‰6²,Š,µ�Œ�²�Œ!¢U•]U�²�·5ê,Œ�‰6²,Š�²	î"y�‰ z�•�³$•�Š�Œ�‰6´�·0{�á�ê�´�Œ�‰6²,Š,µ�
� �
&A3
�×3Ô�Ü�Ù*Ó

|

A#Ú�
�âUˆ�Ú,×.Ù*Ú�Ø(ƒ&�3Ô

þ

¤#Ú�Õ-��â�ï

�

ï�ï�


¬+A�„�¹

�

��­ ä�
(A�Ü�Õ*Ù*Ô�Õ�â("�
(„,Ô��,Ü�ß�â�Ü�ØUÞ�à$
�¹�Ü�ñ�Þ�Ú�ØUÜ�ß6Þ�
"h;•*±�Œ�ê�³$•*µ+²,Š�h#‰'•�^3³*²,ê�ë�µ�´,Š�jkh#‰'•

W3· ¡�•Y �³*´�µ�
�A�Ü�Û�ö�Õ*Ý6Þ���Ô�°3Ø�Ý
�,Ô�Õ$×.Ý�Ù.ÿ�î;Õ*Ô�×*×�âa"3Õ*Ô�Ü�Ù3ˆ�Õ*Ý�Ù$Ü�Ý�Ø!â�ï

���

��


¬  ��'"

�

��­ R�
< 3Ú�Õ$×.Ô�ÿ,â�R�
��3Õ-�,Ú�â,Ü�ØUÞ@ �
�"3Õ*Ô�Ô�Ø�öUÔ�Õ-��
�à�Ø�Ù*Ô�Õ$Ü�ñ�Ù*Ý
�,Ô#Þ�Ô�×.Ý
��Ø+Ú�ô!ñ�Ú�Û�Ö�ß�Ô�ó&Ù*Ý�Û�Ô�á

Þ�Ô�ÖUÔ�ØUÞ�Ô�Ø�Ù!ß�Ý
��Ó�Ù*Ý�Ø���
:a�{&{&{%c#²,¶3ë�ê,Œ.•�³E^3³*´�ë�¢�‰6±$µ#´,Š�j]W�ë,ëU·5‰6±$´�Œ�‰6²,Š,µ�â�ï��

ø

�,ù��+��¿

Y

E�¿�â/ï

���

��


¬  &í���¤

�

��­)¤+
� 3Ú�öUÜ�×.Ó�Ý�â;í+
/í�Ü�Ø�Ô�Þ�Ü�â�×�
(�&Ü���Ü�Ù$Ü�Ø�Ý�â;Ü�ØUÞ:×�
a¤�Ü�Û�Ü�×.Ó�Ý�Ù$Ü�
#�Æõ,ò�Ý6ñ���Õ*Ô�Ø�á

Þ�Ô�Õ*Ý�Ø��AÛ�Ô�Ù*Ó�Ú�ÞAòU×.Ý�Ø��AöUÜ�×.Ý6×�ô'ò�ØUñ�Ù*Ý�Ú�ØU×�ô'Ú�Õ�Ý�Ø�Ù*Ô�Õ$Ü�ñ�Ù*Ý
�,Ô�ß�Ý
��Ó�Ù*Ý�Ø��AÞ�Ô�×.Ý
��Ø!
�à�Ø

{7ê�³*²�¡,³*´�ë�¢�‰6±$µ�â,ÖUÜ���Ô�×����

�.Y

�

�

|�â#ï

���

��


¬  3Ú�Þ

�

E�­ î/
&A3
� 3Ú�Þ

þ

Ô�ß�ß�
/ð�Ó�Ô'•�Ý�Ô&Ù*Õ$Ü�ØU×�ô'Ú�Õ*Û�Ü�Ù*Ý�Ú�Ø.��Õ*Ú�ò�Ö�Û�Ú�Þ�Ô�ßUÚ�ô���Ý6×.òUÜ�ßUÖUÔ�Õ$ñ�Ô�Ö�Ù*Ý�Ú�Ø!


d3•�³*±�•�ëUŒ�‰6²,Š�´,Š�jkd#µ.V�±�¢�²�ë�¢�V�µ�‰6±$µ�â�E

�

��ï

Y

ï�¿�â;ï

���

E�


¬ •#Ü��

�

��Ü�­ ä�
�•#Ü���ß�Ô�×.Ú�Ø!
�"3Õ*Ú�ò�Ö�á'Ù*Ó�Ô�Ú�Õ*Ô�Ù*Ý6ñ3Ü�Ö�Ö�Õ*Ú,Ü�ñ$Ó�Ù*Ú�Û�Ú�Ù*Ý�Ú�Ø�Ü�ØUÜ�ß�ÿ�×.Ý6×/ô'Ú�Õ�E� =Õ*Ú�öUÚ�Ù*Ý6ñ

Ù*Õ$Ü�ñ���Ý�Ø���

à�Ø*��
;„,Ú,Ú�Þ1Ü�ØUÞ$×�
�àAÔ�ñ$ÓU×.ß�Ô�Õ�â;Ô�Þ�Ý�Ù*Ú�Õ$×�â]W3±�Œ�‰!â�•�d3•�³*±�•�ëUŒ�‰6²,Š1´,Š�j

\3²< $²�Œ�Z/‰5µ�‰6²,Š�â�ÖUÜ���Ô�×�E

˜

E

Y

E

���


�„,Ö�Õ*Ý�Ø���Ô�Õ*áOß#Ô�Õ*ß6Ü���âUˆ�Ô�Õ*ß�Ý�Ø(ƒ��3Ô

þ

¤#Ú�Õ-��â�ï

���

��


¬ •#Ü��

�

��ö�­ ä�
�•#Ü���ß�Ô�×.Ú�Ø!
@¹�Ô�Ü�×.ò�Õ*Ô�Û�Ô�Ø�Ù�Ú�ô�Ù*Ó�Ô2�� ŸÜ�£�Ø�Ô2•�Ý�Ô%��Õ*Ú�ò�Ö=ÖUÜ�Õ$Ü�Û�Ô�Ù*Ô�Õ$×�ô'Ú�Õ

��Ý6×.òUÜ�ß!Û�Ú�Ù*Ý�Ú�Ø�Ü�ØUÜ�ß�ÿ�×.Ý6×�
EU,ë�´�Œ�‰6´�·EZ/‰5µ�‰6²,Š�âa¿

ø

E,ù���ï

�

E

Y

ï

���

â;ï

���

��


¬ •#ð�×�‘

�<˜

­1¹B
�•;ß6Ü�Þ�â,î/
�ð!Ô�Ú�â,Ü�ØUÞ�¤+
�×3Ô�ß�á.‘3Õ�
�‘3Ö�Ù*Ý�Û�Ü�ß��Uß�Ù*Ô�Õ$×�ô'Ú�Õ���Õ$Ü�Þ�Ý�Ô�Ø�Ù*á'öUÜ�×.Ô�Þ�Û�Ú�Ù*Ý�Ú�Ø

Ô�×.Ù*Ý�Û�Ü�Ù*Ý�Ú�Ø!
;ð!Ô�ñ$Ó�Ø�Ý6ñ�Ü�ß�Õ*Ô�ÖUÚ�Õ*Ù�â&×3Ô

þ

ß�Ô�Ù*Ù7î;Ü�ñ���Ü�Õ$Þ)•!Ü�öUÚ�Õ$Ü�Ù*Ú�Õ*Ý�Ô�×�â;ï

���<˜




¬ ���

�

ï�­ à@
���Õ*Ô�Ô�Û�Ü�Ø�Ü�ØUÞ@•7
��&Þ�Ô�ß6×.Ú�Ø!
�ð�Ó�Ô7Þ�Ô�×.Ý
��Ø+Ü�ØUÞ�òU×.Ô�Ú�ô�×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô��Uß�Ù*Ô�Õ$×�
�a�{&{&{

u�³*´,Š,µ�—}d7´�Œ'Œ.•�³�Š�W&Š�´�·~V�µ�‰5µ+´,Š�jk_A´,±�¢�‰6ŠU•"a�Š�Œ.•$·�·5‰+¡�•�Š�±�•$â#ï�E

ø

�

ù��

���

ï

Y��

|�¿�â#ï

���

ï�


¬ �;ˆ

���

­ R�
���Ú�ß�Ô�ÿ�Ü�ØUÞ@"�
�ˆ�Ú�ÿ�Ø�Ù*Ú�Ø!
<�BØ�Ô

þ

Û�Ú�Þ�Ô�ß,Ú�ô�Ó�ò�Û�Ü�Ø�ß�ò�Û�Ý�ØUÜ�ØUñ�Ô/ÖUÜ�Ù*Ù*Ô�Õ*Ø���Ý6×.Ý�Ú�Ø

Û�Ô�ñ$ÓUÜ�Ø�Ý6×.Û�×Y�(�3ØUÜ�ß�ÿ�×.Ý6×#Ú�ô/Ù*Ó�Ô&ÔY†�Ô�ñ�Ù$×�Ú�ô/ÖUÜ�Ù*Ù*Ô�Õ*Ø�Ú�Õ*Ý�Ô�Ø�Ù$Ü�Ù*Ý�Ú�Ø!â�×.ÖUÜ�Ù*Ý6Ü�ß!Ö�ÓUÜ�×.Ô,â



mEnom

•

n.p�qAr

!"#& ks

ï���¿

Ü�ØUÞ�Ù*Ô�Û�ÖUÚ�Õ$Ü�ß�ô'Õ*Ô�õ,ò�Ô�ØUñ�ÿ,
�à�Ø8c#²,¶3ë�ê,Œ�´�Œ�‰6²,Š�´�·
Z/‰5µ�‰6²,Š�•3´�µ�•�j�²,Š�[�•�ê�³*²< �‰6²�·5²�¡�V.t

U�d&a�{`d7³*²�±�—(â�²�·
—
€�•:‚.ƒ�â�ï

�����




¬ ��A

���

­ ¹B
<��Ô�Õ*Õ$Ü�Õ*Ú�Ü�ØUÞ�ð&
�A�Ü�Ô�ß�ß�Ý�
Uä7Ô�ß6Ü�Ù*Ý�Ú�ØU×.Ó�Ý�Ö+öUÔ�Ù

þ

Ô�Ô�Ø�Ý�Ø�Ù*Ô���Õ$Ü�ß�Ù*Õ$Ü�ØU×�ô'Ú�Õ*Û2Ý�Ø���Ü�Õ*Ý�á

Ü�ØUñ�Ô�×3Ü�ØUÞ)•�Ý�Ô���Õ*Ú�ò�Ö�Ù*Ó�Ô�Ú�Õ*ÿ,
ES&—&T/ëUŒ�‰6±$´�·}U�²�±�‰'•$ŒCV�²	î"W&¶�•�³�‰6±$´XW&â&���

˜

E

�.Y�˜��

��â

ï

�����




¬ ��A

���

­ ¹B
���Ô�Õ*Õ$Ü�Õ*Ú�Ü�ØUÞ�ð&
�A�Ü�Ô�ß�ß�Ý�
&•�Ý�Ô3Ù*Õ$Ü�ØU×�ô'Ú�Õ*Û�Ü�Ù*Ý�Ú�Ø.��Õ*Ú�ò�ÖU×�â�Ý�Ø�Ù*Ô���Õ$Ü�ßUÙ*Õ$Ü�ØU×�ô'Ú�Õ*Û�×�â

Ü�ØUÞ�Ý�Ø���Ü�Õ*Ý6Ü�Ø�Ù7ÖUÜ�Ù*Ù*Ô�Õ*Ø�Õ*Ô�ñ�Ú���Ø�Ý�Ù*Ý�Ú�Ø!
AU,ë�´�Œ�‰6´�·]Z/‰5µ�‰6²,Š�â

�

ø

ï�ù��+E�E

Y<���

â;ï

�����




¬ �
R

�

ï�­  �
'�/ß�Ô�Ô�Ù�Ü�ØUÞ~��
]R�Ô�ÖU×.Ú�Ø!
 î;ÓUÜ�×.Ô�á'öUÜ�×.Ô�Þ@Þ�Ý6×.ÖUÜ�Õ*Ý�Ù.ÿ1Û�Ô�Ü�×.ò�Õ*Ô�Û�Ô�Ø�Ù�
„c#²,¶�v

ë�ê,Œ.•�³`Z/‰5µ�‰6²,Š�t�^3³*´�ë�¢�‰6±$µ�t�´,Š�j…a�¶+´�¡�•†d7³*²�±�•*µ$µ�‰6Š�¡	‡�a�¶+´�¡�•%ˆ;Š�j�•�³*µ�Œ�´,Š�j,‰6Š�¡�â

��E

ø

�,ù���ï

���.Y

��ï�|�â#ï

���

ï�


¬ �/ß�Ô

�

|�­  �
;�/ß�Ô�Ô�Ù�
$A#Ú�Û�Ö�ò�Ù$Ü�Ù*Ý�Ú�Ø�Ú�ô+ñ�Ú�Û�ÖUÚ�Ø�Ô�Ø�Ù+Ý�Û�Ü���Ô#�,Ô�ß�Ú�ñ�Ý�Ù.ÿ�ô'Õ*Ú�Û ß�Ú�ñ�Ü�ß3Ö�ÓUÜ�×.Ô

Ý�Ø�ô'Ú�Õ*Û�Ü�Ù*Ý�Ú�Ø!
&a�Š�Œ�b ·�S&—&c#²,¶3ë�ê,Œ.•�³�Z/‰5µ�‰6²,Š�â&�

ø

ï�ù��

˜�˜iY

ï�|

�

â;ï

���

|�


¬ ��Ú�ß

���

­ R�
(��Ú�ß�Ô�ÿ,
�×3ò�Û�Ü�Ø�ß�ò�Û�Ý�ØUÜ�ØUñ�Ô�ÖUÜ�Ù*Ù*Ô�Õ*Ø�áO��Ý6×.Ý�Ú�Ø�Û�Ô�ñ$ÓUÜ�Ø�Ý6×.Û�×Y�;Û�Ü�×	��Ý�Ø���Ô�ó�ÖUÔ�Õ*á

Ý�Û�Ô�Ø�Ù$×�Õ*Ô�õ,ò�Ý�Õ*Ô+Ü�Ø�Ô

þ

Û�Ú�Þ�Ô�ß�
XS&—ET/ëUŒ�‰6±$´�·�U�²�±�‰'•$ŒCV�²	î�W&¶�•�³�‰6±$´�W&â;ï�ï���ï

˜

ï�|

Y

ï

˜

ï

�

â;ï

�����




¬+"&ˆ�"

Ç

���

­‚×�
�"3Õ*Ô�Ô�ØU×.ÖUÜ�Ø!â�„U
7ˆ�Ô�ß�Ú�Ø���Ý�Ô,â3ä�
'"3Ú,Ú�Þ�Û�Ü�Ø!â�î/
7î/Ô�Õ*Ú�ØUÜ�â�„U
7ä3Ü���×.Ó�Ý�Ù�â&Ü�ØUÞ

A3
��3ØUÞ�Ô�Õ$×.Ú�Ø!
/‘��,Ô�Õ$ñ�Ú�Û�Ö�ß�Ô�Ù*Ô�×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô3Ö�ÿ�Õ$Ü�Û�Ý6Þ��Uß�Ù*Ô�Õ$×#Ü�ØUÞ�Õ*Ú�Ù$Ü�Ù*Ý�Ú�Ø�Ý�Ø���Ü�Õ*Ý�á

Ü�ØUñ�Ô,
_à�Ø`a�Š�Œ�b ·�c#²,Š�î�—�c#²,¶3ë�ê,Œ.•�³gZ/‰5µ�‰6²,Š=´,Š�j�d7´�Œ'Œ.•�³�Šg\&•*±$²�¡,Š�‰�Œ�‰6²,Š�â�ÖUÜ���Ô�×

�����

Y

���

�

â#ï

�����




¬+"'×

�

¿�­ ��
�"3Õ*Ô�Ô�ØBÜ�ØUÞAî/
�×3Ô�ñ���öUÔ�Õ*Ù�
@A#Õ*Ô�Ü�Ù*Ý�Ø���Õ$Ü�×.Ù*Ô�Õ�Ú�Û�Ø�Ý�Û�Ü�ó�Ý�Û�Ü���Ô�×7ô'Õ*Ú�ÛŸÛ�ò�ß�á

Ù*Ý�Ö�ß�Ô�ÖUÔ�Õ$×.ÖUÔ�ñ�Ù*Ý
�,Ô���Ý�Ô

þ

×�òU×.Ý�Ø���Ù*Ó�Ô�Ô�ß�ß�Ý�Ö�Ù*Ý6ñ�Ü�ß

þ

Ô�Ý
��Ó�Ù*Ô�Þ�Ü��,Ô�Õ$Ü���Ô��Uß�Ù*Ô�Õ�
Ea�{&{&{

c#²,¶3ë�ê,Œ.•�³k^3³*´�ë�¢�‰6±$µ�´,Š�jXW�ë,ëU·5‰6±$´�Œ�‰6²,Š,µ�âa¿

ø

¿,ù��+��ï

Y

�

˜

â;ï

���

¿�


¬+"&í

�

��­ "�
�"3Õ$Ü�Ø�ß�ò�ØUÞAÜ�ØUÞ2×�
�í&Ø�ò�Ù$×*×.Ú�Ø!
XU�‰+¡,Š�´�·
d7³*²�±�•*µ$µ�‰6Š�¡'î�²,³kc#²,¶3ë�ê,Œ.•�³8Z/‰5µ�‰6²,Š�


í&ß�ò

þ

Ô�Õ��&ñ�Ü�Þ�Ô�Û�Ý6ñ3î;ò�ö�ß�Ý6×.Ó�Ô�Õ$×�â�ˆ�Ú,×.Ù*Ú�Ø!â/ï

���

��


¬+"3Ú�Ù

���

­ A3
�"3Ú�Ù$×.Û�Ü�Ø!
~A#Ú�ØU×.Ù$Ü�Ø�Ù*á'Ù*Ý�Û�Ô#�Uß�Ù*Ô�Õ*Ý�Ø���ö�ÿ
×.Ý�Ø���ò�ß6Ü�Õ.��Ü�ß�ò�Ô�Þ�Ô�ñ�Ú�Û�ÖUÚ,×.Ý�Ù*Ý�Ú�Ø!


c#²,¶3ë�ê,Œ.•�³k^3³*´�ë�¢�‰6±$µ]‰!²,³�ê�¶�â�ï�E

ø

�,ù���ï���E

Y

ï�¿�E�â;ï

�����






mEnom

•

n.p�qAr

!"#& ks

ï��

˜

¬+"3ò��<¿�E�­ ×�
aà@
�"3ò�����Ô�Ø�Ó�Ô�Ý�Û�Ô�Õ�
Xy�‰ z�•�³$•�Š�Œ�‰6´�·E^&•*²,¶�•$Œ�³iV�
�¹�ñ�"3Õ$Ü

þ

á8×3Ý�ß�ß;ˆ�Ú,Ú��2A#Ú�Û�á

ÖUÜ�Ø�ÿ,â&�3Ô

þ

¤#Ú�Õ-��â�ï

�

¿�E�


¬ ×&Ü��

�

��­ •;
(×&Ü���ß�ò�ØUÞ�
��&Þ�Ü�Ö�Ù*Ý
�,Ô�Û�ò�ß�Ù*Ý6Þ�Ý�Û�Ô�ØU×.Ý�Ú�ØUÜ�ß&�Uß�Ù*Ô�Õ*Ý�Ø���
7ð!Ô�ñ$Ó�Ø�Ý6ñ�Ü�ß/ä7Ô�ÖUÚ�Õ*Ù� 3Ý6×.á

×.Ô�Õ*Ù$Ü�Ù*Ý�Ú�ØU×��3Ú�
<�

���

â� 3Ô�ÖUÜ�Õ*Ù*Û�Ô�Ø�Ù/Ú�ô�•;ß�Ô�ñ�Ù*Õ*Ý6ñ�Ü�ß�•;Ø���Ý�Ø�Ô�Ô�Õ*Ý�Ø���â�•�Ý�Ø��5e Ú�Ö�Ý�Ø���°3Ø�Ý�á

�,Ô�Õ$×.Ý�Ù.ÿ,âUï

���

��


¬ ×&ˆ

�

��­  �
�×3Ô�Ô���Ô�Õ�Ü�ØUÞŠR�
�ˆ�Ô�Õ-��Ô�Ø!
Ÿî;ÿ�Õ$Ü�Û�Ý6Þ�á'öUÜ�×.Ô�Þ=Ù*Ô�ó�Ù*ò�Õ*ÔBÜ�ØUÜ�ß�ÿ�×.Ý6×�J�×.ÿ�Ø�Ù*Ó�Ô�×.Ý6×�


c#²,¶3ë�ê,Œ.•�³k^3³*´�ë�¢�‰6±$µk‹ŒU�‰+¡�¡,³*´�ë�¢.•�â�ÖUÜ���Ô�×����

�.Y

��E

�

â#ï

���

��


¬ ×3Ô�ñ

�

¿�­ î/
a×3Ô�ñ���öUÔ�Õ*Ù�
�„,ò�Õ-�,Ô�ÿ�Ú�ô�Ù*Ô�ó�Ù*ò�Õ*Ô�Û�Ü�Ö�Ö�Ý�Ø���
Ea�{&{&{Žc#²,¶3ë�ê,Œ.•�³k^3³*´�ë�¢�‰6±$µ�´,Š�j

W�ë,ëU·5‰6±$´�Œ�‰6²,Š,µ�âa¿

ø

ï�ï�ù��+��¿

Y

¿

˜

â;ï

���

¿�


¬ ×3Ô�Ô

�<˜

­  �
�×3Ô�Ô���Ô�Õ�
+‘3Ö�Ù*Ý6ñ�Ü�ß/«UÚ

þ

òU×.Ý�Ø���×.ÖUÜ�Ù*Ý�Ú�Ù*Ô�Û�ÖUÚ�Õ$Ü�ß��Uß�Ù*Ô�Õ$×�
ka�Š�Œ�b ·
S&—Ec#²,¶3ë�ê,Œ.•�³

Z/‰5µ�‰6²,Š�â!ï

ø

�

ù��+�

˜��.Y

E�|���â#ï

���<˜




¬ ×3Ô�Ô

�

��Ü�­  �
0R�
&×3Ô�Ô���Ô�Õ�
�×&Ü�ß5ô'á�×*õ,òUÜ�Õ*Ý�Ø���Ý�Ø�Õ*Ô�×.ÖUÚ�ØU×.Ô�×7Ú�ô�ñ�Ü�Ù3×.Ý�Û�Ö�ß�Ô&ñ�Ô�ß�ß6×�
XZ/‰5µ�ê�´�·}[�•�ê�v

³*²�µ�±�‰'•�Š�±�•$â

�

�

�

�

˜iY<���

E�â;ï

���

��


¬ ×3Ô�Ô

�

��ö�­  �
	R�
�×3Ô�Ô���Ô�Õ�
a�3Ú�Õ*Û�Ü�ß�Ý�÷�Ü�Ù*Ý�Ú�Ø�Ú�ô;ñ�Ô�ß�ß�Õ*Ô�×.ÖUÚ�ØU×.Ô�×#Ý�Ø�ñ�Ü�Ù�×.Ù*Õ*Ý6Ü�Ù*Ô&ñ�Ú�Õ*Ù*Ô�ó�
"Z/‰5µ�ê�´�·

[�•�ê�³*²�µ�±�‰'•�Š�±�•$â

�

��ï

�

ï

Y

ï

���

â#ï

���

��


¬ ×3Ô�Ô

�

E�­  fR%×3Ô�Ô���Ô�Õ�
+¹�Ú�Þ�Ô�ß�Ý�Ø���×.Ý�Û�Ö�ß�Ô+ñ�Ô�ß�ß;Þ�Ý�Õ*Ô�ñ�Ù*Ý�Ú�ØA×.Ô�ß�Ô�ñ�Ù*Ý
��Ý�Ù.ÿ

þ

Ý�Ù*Ó�Ø�Ú�Õ*Û�Ü�ß�Ý�÷�Ô�Þ�â

ÓUÜ�ß5ô'á�×*õ,òUÜ�Õ*Ô�Þ�â,ß�Ý�Ø�Ô�Ü�Õ;Ú�ÖUÔ�Õ$Ü�Ù*Ú�Õ$×�
�S�²,ê�³�Š�´�·U²	îA[�•�ê�³*²�ë�¢�V�µ�‰6²�·5²�¡�V�â

˜

|���ï

���

�

Y

ï

�����

â

ï

���

E�


¬ ×3Ô�Õ�¿�¿�­ ä�
�×3Ô�Õ*Û�Ü�Ø�Ø!
�h#‰'•"^3³*²,ê�ë�µ�î�²,³&d�¢�V�µ�‰6±�‰5µ�Œ6µ�
�à@
���
�ˆ�Ô�Ø�’*Ü�Û�Ý�Ø!â�à�ØUñ�
�â��3Ô

þ

¤#Ú�Õ-��â

ï

�

¿�¿�


¬ ×&í�î

�

ï�­ R�
�×3Ô�Õ*Ù*÷,â���
�í&Õ*Ú���Ó!âUÜ�ØUÞ�ä�
�î;Ü�ß�Û�Ô�Õ�
�a�Š�Œ�³*²�j,ê�±�Œ�‰6²,Š�Œ�²+Œ!¢U•�ua¢U•*²,³iV+²	î][�•�ê�³*´�·

c#²,¶3ë�ê,Œ�´�Œ�‰6²,Š0‡†h;•*±�Œ�ê�³$•k[�²�Œ.•*µgZ�²�·
—�•�
*�&Þ�Þ�Ý6×.Ú�Ø�áOàAÔ�×.ß�Ô�ÿBî;ò�ö�ß�Ý6×.Ó�Ý�Ø��:A#Ú�Û�á

ÖUÜ�Ø�ÿ,âUä7Ô�Þ

þ

Ú,Ú�Þ�A#Ý�Ù.ÿ,â&A;��â!ï

���

ï�


¬ ×3Ú�ô8¿�¿�Ü�­ à@
�A3
(×3Ú�†�Û�Ü�Ø!
+ð�Ó�Ô#•�Ý�Ô�Ü�ß
��Ô�ö�Õ$Ü�Ú�ô���Ý6×.òUÜ�ß#ÖUÔ�Õ$ñ�Ô�Ö�Ù*Ý�Ú�Ø!
�S&—�_A´�Œ!¢U•�¶+´�Œ�‰6±$´�·

d#µ.V�±�¢�²�·5²�¡�V�â&E��+¿��

Y����

â;ï

�

¿�¿�




mEnom

•

n.p�qAr

!"#& ks

ï��

�

¬ ×3Ú�ô8¿�¿�ö�­ à@
�A3
�×3Ú�†�Û�Ü�Ø!

ð�Ó�Ô�Ø�Ô�ò�Õ*Ú�Ø1Ü�×�Ü2•�Ý�Ô)��Õ*Ú�ò�Ö$��Ô�Õ*Û Ü�ØUÞ
Ü2•�Ý�Ô�Ö�Õ*Ú�Þ�òUñ�Ù�


•

ê�´,³$Œ.•�³$·~V<—�S&—}W�ë,ëU·5‰'•�jk_A´�Œ!¢U•�¶+´�Œ�‰6±$µ�â&�����

�

��E

Y<���

ï�â#ï

�

¿�¿�


¬ ×3Ú�ô

˜

|�­ à@
�A3
�×3Ú�†�Û�Ü�Ø!
#×3Ý
��Ó�Ô�Õ���Ý6×.òUÜ�ß#ÖUÔ�Õ$ñ�Ô�Ö�Ù*Ý�Ú�ØBÜ�×�Ö�Õ*Ú�ß�Ú�Ø��,Ü�Ù*Ý�Ú�ØU×�Ú�ô3Ù*Ó�Ô�öUÜ�×.Ý6ñ

•�Ý�Ô�Ù*Õ$Ü�ØU×�ô'Ú�Õ*Û�Ü�Ù*Ý�Ú�Ø%��Õ*Ú�ò�Ö!
E_A´�Œ!¢U•�¶+´�Œ�‰6±$´�·0•3‰6²�µ�±�‰'•�Š�±�•*µ�â(¿��

�

E

˜iY<��˜

ï�â;ï

�<˜

|�


¬ ×�‘&ð

�

¿�­ ¤+
�×3Ô�ß�á.‘3Õ�Ü�ØUÞBî/
/ð!Ô�Ú�
%A�Ü�Ø�Ú�Ø�Ý6ñ�Ü�ß7Þ�Ô�ñ�Ú�Û�ÖUÚ,×.Ý�Ù*Ý�Ú�ØAÚ�ô&×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô�ô'ò�ØUñ�Ù*Ý�Ú�ØU×�


à�Ø8a�Š�Œ�b ·&c#²,Š�î�—&c#²,¶3ë�ê,Œ.•�³�Z/‰5µ�‰6²,Š�´,Š�jXd7´�Œ'Œ.•�³�Š�\&•*±$²�¡,Š�‰�Œ�‰6²,Š�â�ÖUÜ���Ô�×

�

|

�.Y��

ï�¿�â

ï

���

¿�


¬ ×�‘&ð

���

­ ¤+
<×3Ô�ß�á.‘3Õ#Ü�ØUÞ�î/
�ð!Ô�Ú�
(A�Ü�Ø�Ú�Ø�Ý6ñ�Ü�ß�Þ�Ô�ñ�Ú�Û�ÖUÚ,×.Ý�Ù*Ý�Ú�Ø�Ú�ô/×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô�ô'ò�ØUñ�Ù*Ý�Ú�ØU×�
�S&—

_A´�Œ!¢U•�¶+´�Œ�‰6±$´�·}a�¶+´�¡,‰6Š�¡�´,Š�j�Z/‰5µ�‰6²,Š�â!ï

�����


7ð!Ú�Ü�Ö�ÖUÔ�Ü�Õ�


¬ ×�„

�

E�­  �
<×3Ô�Ô���Ô�Õ;Ü�ØUÞ.•7
�„,Ý�Û�Ú�ØUñ�Ô�ß�ß�Ý'
,¹�Ú�Þ�Ô�ß�Ú�ô(��Ý6×.òUÜ�ß�Û�Ú�Ù*Ý�Ú�Ø+×.Ô�ØU×.Ý�Ø���
Uà�Ø.•;
<×&Ü�Õ*Õ*Ý6×

Ü�ØUÞ�¹B
�R�Ô�Ø���Ý�Ø!â�Ô�Þ�Ý�Ù*Ú�Õ$×�â�U,ë�´�Œ�‰6´�·&Z/‰5µ�‰6²,Š�‰6ŠX‘�ê�¶+´,Š,µ&´,Š�j�\3²< $²�Œ6µ�â�ÖUÜ���Ô�×�E�¿

˜iY

E

�

��
(A�Ü�Û�ö�Õ*Ý6Þ���Ô�°3Ø�Ý
�,Ô�Õ$×.Ý�Ù.ÿ�î;Õ*Ô�×*×�â!ï

���

E�


¬ ×3ò&¿���­ ¹B
�×3ò!
�ß&Ý6×.òUÜ�ß�ÖUÜ�Ù*Ù*Ô�Õ*Ø�Õ*Ô�ñ�Ú���Ø�Ý�Ù*Ý�Ú�ØBö�ÿAÛ�Ú�Û�Ô�Ø�Ù&Ý�Ø���Ü�Õ*Ý6Ü�Ø�Ù$×�
…a�\]{„u�³*´,Š,µ�—

a�Š�î�²,³�¶+´�Œ�‰6²,Šgua¢U•*²,³iV�â���Ô�ö�Õ*òUÜ�Õ*ÿa��ï

˜��.Y

ï

�<˜

â;ï

�

¿���


¬ í&Ô�Õ

���

­  �
�í&Ô�Õ*Ô�Ø!
|°&×.Ý�Ø��_×.ÿ�Û�öUÚ�ß�Ý6ñBñ�Ú�Û�Ö�ò�Ù$Ü�Ù*Ý�Ú�Ø@Ù*Ú•�UØUÞkÜ�ß
��Ô�ö�Õ$Ü�Ý6ñ�Ý�Ø���Ü�Õ*Ý6Ü�Ø�Ù$×�


a�{&{&{’u�³*´,Š,µ�—Ed7´�Œ'Œ.•�³�Š%W&Š�´�·~V�µ�‰5µA´,Š�j…_A´,±�¢�‰6ŠU•†a�Š�Œ.•$·�·5‰+¡�•�Š�±�•$â�ï�¿

ø

ï�ï�ù���ï�ï

�

E

Y

ï�ï

�<�

â;ï

�����




¬ í&Ý�Õ

˜

¿�­ ��
�í&Ý�Õ*Ý�ß�ß�Ú���

{�·�•�¶�•�Š�Œ6µ�²	î�Œ!¢U•�ua¢U•*²,³iV+²	î"\&•�ë�³$•*µ�•�Š�Œ�´�Œ�‰6²,Š,µ�
;„,Ö�Õ*Ý�Ø���Ô�Õ*áOß#Ô�Õ*ß6Ü���â

�3Ô

þ

¤#Ú�Õ-��â�ï

�<˜

¿�


¬ í&ØUÜ

�

¿�­ ��
�í&ØUÜ�Ö�Ö!

\&•�ë�³$•*µ�•�Š�Œ�´�Œ�‰6²,Š…ua¢U•*²,³iV�²	îEU!•�¶+‰5µ�‰6¶3ëU·�•X^3³*²,ê�ë�µ�
�î;Õ*Ý�ØUñ�Ô�Ù*Ú�Ø�°3Ø�Ý�á

�,Ô�Õ$×.Ý�Ù.ÿ�î;Õ*Ô�×*×�âUî;Õ*Ý�ØUñ�Ô�Ù*Ú�Ø!â��3Ô

þ

R�Ô�Õ$×.Ô�ÿ,â�ï

���

¿�


¬ •�Ô�Ø

���

Ü�­ ä�
�•�Ô�Ø�÷,
( 3Ô�×*ñ�Õ*Ý�ö�Ý�Ø��+Ü�ØUÞ�Õ*Ô�ñ�Ú���Ø�Ý�÷�Ý�Ø�����Õ*Ú�ò�Ö�á'Ý�Ø���Ü�Õ*Ý6Ü�Ø�Ù�ÖUÜ�Ù*Ù*Ô�Õ*Ø�ñ�ß6Ü�×*×.Ô�×

þ

Ý�Ù*Ó

��Õ*Ú�ò�Ö�á�×*Ü�Û�Ö�ß�Ý�Ø���
Ed7´�Œ'Œ.•�³�Š�\&•*±$²�¡,Š�‰�Œ�‰6²,Š�h;•$Œ'Œ.•�³*µ�â

�

��ï�¿

�.Y

ï

˜

E�â#ï

�����




¬ •�Ô�Ø

���

ö�­ ä�
�•�Ô�Ø�÷,
a"3Õ*Ú�ò�Ö+Ù*Ó�Ô�Ú�Õ*Ô�Ù*Ý6ñ�Ü�ß�Û�Ú�Þ�Ô�ß,Ú�ôUô'Ô�Ü�Ù*ò�Õ*Ô�Ô�ó�Ù*Õ$Ü�ñ�Ù*Ý�Ú�Ø!
}S&—5T/ëUŒ�‰6±$´�·	U�²�±�‰'•$ŒCV

²	î�W&¶�•�³�‰6±$´XW&â&¿

ø

¿,ù��

�

�

˜iY��

E

�

â;ï

�����






mEnom

•

n.p�qAr

!"#& ks

ï��

�

¬ •�Ô�Ø

�

|�Ü�­ ä�
�•�Ô�Ø�÷,
 "3Õ*Ú�ò�ÖkÝ�Ø���Ü�Õ*Ý6Ü�Ø�Ù�ÖUÜ�Ù*Ù*Ô�Õ*Ø@Õ*Ô�ñ�Ú���Ø�Ý�Ù*Ý�Ú�Ø!
“d7´�Œ'Œ.•�³�Š?\&•*±$²�¡,Š�‰�Œ�‰6²,Š�â

��E

ø

ï�J��,ù���ï

���.Y

��ï

˜

â#ï

���

|�


¬ •�Ô�Ø

�

|�ö�­ ä�
�•�Ô�Ø�÷,
’^3³*²,ê�ëIua¢U•*²,³$•$Œ�‰6±$´�·E_B•$Œ!¢�²�j�µB‰6Š%a�¶+´�¡�•8d7³*²�±�•*µ$µ�‰6Š�¡�
“„,Ö�Õ*Ý�Ø���Ô�Õ*á

ß#Ô�Õ*ß6Ü���âUˆ�Ô�Õ*ß�Ý�Ø(ƒ��3Ô

þ

¤#Ú�Õ-��â�ï

���

|�


¬ •�Ô�Ø

�

ï�­ ä�
&•�Ô�Ø�÷,
�‘3Ø�Ö�Õ*Ú�öUÜ�ö�Ý�ß�Ý6×.Ù*Ý6ñ&Ý�Ø���Ü�Õ*Ý6Ü�ØUñ�Ô,
&[�•�ê�³*´�·}[�•$Œ

l

²,³�”�µ�â

�

�+¿��

˜iY

¿

�

ï�â#ï

���

ï�


¬ •�Ô�Ø

���

­ ä�
�•�Ô�Ø�÷,
4"3Õ*Ú�ò�Ö_Ù*Ó�Ô�Ú�Õ*Ô�Ù*Ý6ñ�Ü�ß&Ù*Õ$Ü�ØU×�ô'Ú�Õ*Û�×�Ý�Ø=Ý�Û�Ü���Ô�Ö�Õ*Ú�ñ�Ô�×*×.Ý�Ø���
•c#ê�³�³$•�Š�Œ

u�²�ë�‰6±$µ+‰6Š�d7´�Œ'Œ.•�³�Š�\&•*±$²�¡,Š�‰�Œ�‰6²,Š�\&•*µ�•*´,³*±�¢�âUï��

�

E

Y

ï�|�¿�â;ï

�����




¬ •(×

�<˜

­ ä�
�•�Ô�Ø�÷3Ü�ØUÞ+í+
�×3Ú�Û�Û�Ü�
�A#Ú�ØU×.Ù*Õ*òUñ�Ù*Ý�Ø��&Ý�Ù*Ô�Õ$Ü�Ù*Ý
�,Ô;Û�Ü�Ù$ñ$Ó�Ý�Ø��3Ü�ß
��Ú�Õ*Ý�Ù*Ó�Û�×

þ

Ý�Ù*Ó

Ù*Ó�Ô�òU×.Ô�Ú�ô;•�Ý�Ô�Ù*Ó�Ô�Ú�Õ*ÿa�#Ù*Ó�Õ*Ô�Ô�á�Þ�Ý�Û�Ô�ØU×.Ý�Ú�ØUÜ�ß�Ú�Õ*Ý�Ô�Ø�Ù$Ü�Ù*Ý�Ú�Ø�Ô�ó�Ü�Û�Ö�ß�Ô,
ES&—&T/ëUŒ�‰6±$´�·

U�²�±�‰'•$ŒCV�²	î�W&¶�•�³�‰6±$´�W&â/ï

�

ø

�

ù���ï

˜

E

��Y

ï

˜��

ï,â;ï

���<˜




¬ •(×'×�A

���

­,×�
(•�Ý�ò!â/ð&
�×3Ú�Ø���â/¹B
(×3Ô�Õ*Û�Ü�Ø!â�Ü�ØUÞAä�
�A#Ó�Ô�ß�ß6Ü�Ö�ÖUÜ�
@�¼��Ô�Ø�Ô�Õ$Ü�ß�Ý�÷�Ô�Þ�Û�Ú�Ù*Ý�Ú�Ø

Û�Ú�Þ�Ô�ß�ô'Ú�Õ7Ô�×.Ù*Ý�Û�Ü�Ù*Ý�Ø���Ú�Ö�Ù*Ý6ñ�Ü�ßU«UÚ

þ

òU×.Ý�Ø��.E� ‚×3Ô�Õ*Û�Ý�Ù*Ô�ÖUÚ�ß�ÿ�Ø�Ú�Û�Ý6Ü�ß6×�
/à�Ø†a�Š�Œ�b ·

c#²,Š�î�—5d7´�Œ'Œ.•�³�Š�\&•*±$²�¡,Š�‰�Œ�‰6²,Š�â�ÖUÜ���Ô�×

�.Y

ï�E�â5R�Ô�Õ*òU×*Ü�ß�Ô�Û�â�à.×.Õ$Ü�Ô�ß�â�ï

�����




¬ •!¹

���

­ ä�
�•�Ô�Ø�÷�Ü�ØUÞ
î/
#¹�Ô�Ô�Õ�
�î/Ú�Ý�Ø�Ù�ñ�Ú�Ø��&��ò�Õ$Ü�Ù*Ý�Ú�Ø
Ý�Ø���Ü�Õ*Ý6Ü�Ø�Ù$×�ò�ØUÞ�Ô�Õ�×.Ý�Û�ò�ß�Ù$Ü�Ø�Ô�á

Ú�òU×�Ö�Õ*Ú�’.Ô�ñ�Ù*Ý
�,Ô�Ü�ØUÞ1ÖUÔ�Õ*Û�ò�Ù$Ü�Ù*Ý�Ú�Ø�Ù*Õ$Ü�ØU×�ô'Ú�Õ*Û�Ü�Ù*Ý�Ú�ØU×�
Žd7´�Œ'Œ.•�³�Šg\&•*±$²�¡,Š�‰�Œ�‰6²,Š�â

�

˜

ø

ï�ï�ù���ï�����E

Y

ï���E���â#ï

�����




¬ ¹�Ü�Ø

���

­ ä�
,¹�Ü�Ø�Û�Ü�Ù*ÓUÜ�
&�Bô'Õ$Ü�Û�Ô

þ

Ú�Õ-�&ô'Ú�Õ;Õ*Ô�ñ�Ú��,Ô�Õ*Ý�Ø��&Ü�£�Ø�Ô7Ù*Õ$Ü�ØU×�ô'Ú�Õ*Û�×/òU×.Ý�Ø��&ÖUÚ�Ý�Ø�Ù$×�â

ß�Ý�Ø�Ô�×�Ú�Õ7Ý�Û�Ü���Ô&ö�Õ*Ý
��Ó�Ù*Ø�Ô�×*×.Ô�×�
�à�Ø8a�Š�Œ�b ·&c#²,Š�î�—&c#²,¶3ë�ê,Œ.•�³†Z/‰5µ�‰6²,Š�´,Š�jXd7´�Œ'Œ.•�³�Š

\&•*±$²�¡,Š�‰�Œ�‰6²,Š�â�ÖUÜ���Ô�×�ï

�

ï

Y

ï

�

¿�â�„,Ô�Ü�Ù*Ù*ß�Ô,â�à2��â�ï

�����




¬ ¹�Ô

�

��­ R�
#¹�ò�ØUÞ�ÿBÜ�ØUÞ*��
�ÞUÝ6×*×.Ô�Õ*Û�Ü�Ø

ø

Ô�Þ�
5ù$
`^&•*²,¶�•$Œ�³�‰6±ka�Š�â�´,³�‰6´,Š�±�•�‰6Š`c#²,¶3ë�ê,Œ.•�³

Z/‰5µ�‰6²,Š�
�¹�à.ð=î;Õ*Ô�×*×�âaA�Ü�Û�ö�Õ*Ý6Þ���Ô,â�¹�Ü�×*×*Ü�ñ$Ó�òU×.Ô�Ù*Ù$×�â!ï

���

��


¬ ¹�Ý6ñ

�

��Ü�­ ¹B
!¹�Ý6ñ$ÓUÜ�Ô�ß�Ý6×�
��,•�Ý�Ô@��Õ*Ú�ò�ÖBÜ�Ö�Ö�Õ*Ú,Ü�ñ$ÓAÙ*Ú�×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô��Uß�Ù*Ô�Õ$×�
�d7´�Œ'Œ.•�³�Š8\&•*±$²�¡:v

Š�‰�Œ�‰6²,Š†h;•$Œ'Œ.•�³*µ�â�ï�¿���ï�ï�¿��

Y

ï�ï

˜��

â#ï

���

��


¬ ¹�Ý6ñ

�

��ö�­ ¹B
�¹�Ý6ñ$ÓUÜ�Ô�ß�Ý6×�
<•�Ú

þ

ß�Ô��,Ô�ß�Ý�Û�Ü���Ô#Ö�Õ*Ú�ñ�Ô�×*×.Ý�Ø��&òU×.Ý�Ø���×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô��Uß�Ù*Ô�Õ$×�
�ð!Ô�ñ$Ó�Ø�Ý6ñ�Ü�ß

ä7Ô�ÖUÚ�Õ*Ù�î;Ó& – 3Ý6×*×.Ô�Õ*Ù$Ü�Ù*Ý�Ú�Ø!â'�UÜ���ò�ß�Ù�e Ü�Ù�ôie ò�Õ�à�Ø�ô'Ú�Õ*Û�Ü�Ù*Ý
��â7°3Ø�Ý
�,Ô�Õ$×.Ý�Ù.ÿAÚ�ô�í&Ý�Ô�ß�â

"3Ô�Õ*Û�Ü�Ø�ÿ,â�ï

���

��




mEnom

•

n.p�qAr

!"#& ks

ï�E�|

¬ ¹A‘

�

E�­ ä�
�¹�Ü�Ø�Û�Ü�Ù*ÓUÜ&Ü�ØUÞ�R�
�‘3ß�Ý�Ô�ØU×.Ý6×�
&•;ó�Ù*Õ$Ü�ñ�Ù*Ý�Ø���Ü�£�Ø�Ô3Þ�Ô�ô'Ú�Õ*Û�Ü�Ù*Ý�Ú�ØU×/ô'Õ*Ú�ÛkÝ�Û�Ü���Ô

ÖUÜ�Ù$ñ$Ó�Ô�×�à����UØUÞ�Ý�Ø��+×*ñ�Ü�ß�Ô&Ü�ØUÞ�Õ*Ú�Ù$Ü�Ù*Ý�Ú�Ø!
/à�Ø�a�Š�Œ�b ·
c#²,Š�î�—
c#²,¶3ë�ê,Œ.•�³�Z/‰5µ�‰6²,Š�´,Š�j

d7´�Œ'Œ.•�³�Š�\&•*±$²�¡,Š�‰�Œ�‰6²,Š�â�ÖUÜ���Ô�×

˜

�

��Y�˜

����â(�3Ô

þ

¤#Ú�Õ-��â���¤+â�ï

���

E�


¬ ¹�î

�

��­ ä�
;¹�Ü�ØUÞ�òUñ$Ó�Ý�Ü�ØUÞ�î/
;î/Ô�Õ*Ú�ØUÜ�
�î;ÿ�Õ$Ü�Û�Ý6Þ�Ü�ß#Ý�Û�Ö�ß�Ô�Û�Ô�Ø�Ù$Ü�Ù*Ý5Ú�Ø�Ú�ô�Þ�Ô�ô'Ú�Õ*Û�Ü�ö�ß�Ô

�,Ô�Õ*Ø�Ô�ß6×�
;à�Ø8a�Š�Œ�b ·&c#²,Š�î�—5a�¶+´�¡�•"d7³*²�±�•*µ$µ�‰6Š�¡�â�ÖUÜ���Ô�×�E

˜��.Y

E

�

ï�â;ï

���

��


¬ ¹�î;"�‘

�

��­�ð&
U¹�Ú,Ú�ØU×�âa•7
Uî;Ü�ò

þ

Ô�ß6×�â�•;
&ß�Ü�Ø�"3Ú,Ú�ß�â�Ü�ØUÞ)��
�‘3Ú,×.Ù*Ô�Õ*ß�Ý�ØUñ���
���Ú�ò�ØUÞ�Ü�Ù*Ý�Ú�ØU×3Ú�ô

×.Ô�Û�Ý�á�Þ�Ýz†�Ô�Õ*Ô�Ø�Ù*Ý6Ü�ßUÝ�Ø���Ü�Õ*Ý6Ü�Ø�Ù$×�
&a�Š�Œ�b ·�S&—
c#²,¶3ë�ê,Œ.•�³†Z/‰5µ�‰6²,Š�â!ï

�

�+���

Y<��˜

â;ï

���

��


¬ ¹�ä

�

E�­ R�
/¹�Ü�ß�Ý
��Ü�ØUÞBä�
!ä7Ú,×.Ô�Ø�Ó�Ú�ß�Ù*÷,
#�2Þ�Ýz†�Ô�Õ*Ô�Ø�Ù*Ý6Ü�ß/Û�Ô�Ù*Ó�Ú�Þ�ô'Ú�Õ�ñ�Ú�Û�Ö�ò�Ù*Ý�Ø���ß�Ú�ñ�Ü�ß

×.ÓUÜ�ÖUÔ�á6ô'Õ*Ú�Û�á'Ù*Ô�ó�Ù*ò�Õ*Ô�ô'Ú�Õ�Ö�ß6Ü�ØUÜ�Õ�Ü�ØUÞAñ�ò�Õ-�,Ô�Þ�×.ò�Õ.ô�Ü�ñ�Ô�×�
+à�Ø…a�Š�Œ�b ·Ec#²,Š�î�—]c#²,¶�v

ë�ê,Œ.•�³†Z/‰5µ�‰6²,Š�´,Š�jXd7´�Œ'Œ.•�³�Š†\&•*±$²�¡,Š�‰�Œ�‰6²,Š�â�ÖUÜ���Ô�×���¿

˜iY

�

˜

E�â;ï

���

E�


¬ ¹�ä

���

­ R�
,¹�Ü�ß�Ý
��Ü�ØUÞ+ä�
,ä7Ú,×.Ô�Ø�Ó�Ú�ß�Ù*÷,
�ä7Ô�ñ�Ú��,Ô�Õ*Ý�Ø��3×.ò�Õ.ô�Ü�ñ�Ô3ñ�ò�Õ-��Ü�Ù*ò�Õ*Ô7Ü�ØUÞ�Ú�Õ*Ý�Ô�Ø�Ù$Ü�Ù*Ý�Ú�Ø

ô'Õ*Ú�Û@Ù*Ô�ó�Ù*ò�Õ*Ô�Þ�Ý6×.Ù*Ú�Õ*Ù*Ý�Ú�Ø(�/Ü7ß�Ô�Ü�×.Ù;×*õ,òUÜ�Õ*Ô�×/Ü�ß
��Ú�Õ*Ý�Ù*Ó�ÛkÜ�ØUÞ�×.Ô�ØU×.Ý�Ù*Ý
��Ý�Ù.ÿ&Ü�ØUÜ�ß�ÿ�×.Ý6×�


à�Ø8{7ê�³*²�ëU•*´,Š�c#²,Š�î�—&c#²,¶3ë�ê,Œ.•�³�Z/‰5µ�‰6²,Š�â�ÖUÜ���Ô�×�E���E

Y

E�¿

�

â#ï

�����




¬ �3Ú�Õ

���

­ í+
��3Ú�Õ$Þ�öUÔ�Õ-��
a„,Ý
��ØUÜ�ß�Õ*Ô�Ö�Õ*Ô�×.Ô�Ø�Ù$Ü�Ù*Ý�Ú�Ø+Ü�ØUÞ�Ö�Õ*Ú�ñ�Ô�×*×.Ý�Ø��&òU×.Ý�Ø��&Ú�ÖUÔ�Õ$Ü�Ù*Ú�Õ���Õ*Ú�ò�ÖU×�


ð!Ô�ñ$Ó�Ø�Ý6ñ�Ü�ß;ä7Ô�ÖUÚ�Õ*Ù� 3Ý6×*×.Ô�Õ*Ù$Ü�Ù*Ý�Ú�ØU×��3Ú�
(E�¿�¿�â� 3Ô�ÖUÜ�Õ*Ù*Û�Ô�Ø�Ù3Ú�ô�•;ß�Ô�ñ�Ù*Õ*Ý6ñ�Ü�ß�•;Ø���Ý�á

Ø�Ô�Ô�Õ*Ý�Ø���â&•�Ý�Ø��5e Ú�Ö�Ý�Ø���°3Ø�Ý
�,Ô�Õ$×.Ý�Ù.ÿ,â�ï

�����




¬ ��„� 

���

­ R�
a�3Ý�Û�Ô�Õ*Ú�†;â�•7
a„,Ý�Û�Ú�ØUñ�Ô�ß�ß�Ý�â,Ü�ØUÞ8R�
& 3Ú�Õ$×.Ô�ÿ,
;•�£�ñ�Ý�Ô�Ø�Ù�Õ*Ô�á'Õ*Ô�ØUÞ�Ô�Õ*Ý�Ø��+Ú�ô#ØUÜ�Ù*ò�á

Õ$Ü�ß�ß�ÿ�Ý�ß�ß�ò�Û�Ý�ØUÜ�Ù*Ô�Þ�Ô�Ø���Ý�Õ*Ú�Ø�Û�Ô�Ø�Ù$×�
�à�Ø%‚�Œ!¢8{7ê�³*²�¡,³*´�ë�¢�‰6±$µ8x�²,³�”�µ�¢�²�ë�²,Š8\&•�Š	v

j�•�³�‰6Š�¡�âUÖUÜ���Ô�×�E

˜

E

Y

E

���

â;ï

�����




¬	‘3ß
�

�

��­ î/
�‘3ß
�,Ô�Õ�
�{�á�ê�‰!â�´�·�•�Š�±�•�tAa�Š�â�´,³�‰6´,Š�Œ6µ�t7´,Š�jXU}V�¶+¶�•$Œ�³iV�
�A�Ü�Û�ö�Õ*Ý6Þ���Ô�°3Ø�Ý
�,Ô�Õ$×.Ý�Ù.ÿ

î;Õ*Ô�×*×�âaA�Ü�Û�ö�Õ*Ý6Þ���Ô,â�ï

���

��


¬	‘�„�ð

�

¿�­ î/
3‘3ß
�,Ô�Õ�â�"�
�„�Ü�Ö�Ý�Õ*Ú�â&Ü�ØUÞ•��
�ð/Ü�Ø�Ø�Ô�Ø�öUÜ�ò�Û�
‚��£�Ø�Ô�Ý�Ø���Ü�Õ*Ý6Ü�Ø�Ù�Þ�Ô�Ù*Ô�ñ�Ù*Ý�Ú�Ø(�

Ô�Þ���Ô�×�â7Ü�ñ�Ù*Ý
�,Ô�ñ�Ú�Ø�Ù*Ú�ò�Õ$×�â7Ü�ØUÞ1×.Ô���Û�Ô�Ø�Ù$×�
Bà�Ø`a�Š�Œ�b ·�c#²,Š�î�—�c#²,¶3ë�ê,Œ.•�³gZ/‰5µ�‰6²,Š

´,Š�jkd7´�Œ'Œ.•�³�Š�\&•*±$²�¡,Š�‰�Œ�‰6²,Š�â�ÖUÜ���Ô�×�����|

Y

������â#ï

���

¿�


¬ î/Ô�Õ

�

��­ î/
3î/Ô�Õ*Ú�ØUÜ�
ñ„,Ù*Ô�Ô�Õ$Ü�ö�ß�Ô�á�×*ñ�Ü�ß6Ü�ö�ß�Ô��,Ô�Õ*Ø�Ô�ß6×+ô'Ú�Õ�Ô�Þ���ÔBÞ�Ô�Ù*Ô�ñ�Ù*Ý�Ú�Ø=Ü�ØUÞ�’.ò�ØUñ�Ù*Ý�Ú�Ø

Ü�ØUÜ�ß�ÿ�×.Ý6×�
Ea�¶+´�¡�•�´,Š�j…Z/‰5µ�‰6²,Š…c#²,¶3ë�ê,Œ�‰6Š�¡�â!ï�|

ø

ï�|,ù��+¿�¿�E

Y

¿

˜

��â#ï

���

��




mEnom

•

n.p�qAr

!"#& ks

ï�E�ï

¬ î/Ô�Õ

�

��­ î/
�î/Ô�Õ*Ú�ØUÜ�
• 3Ô�ô'Ú�Õ*Û�Ü�ö�ß�Ô)�,Ô�Õ*Ø�Ô�ß6×�ô'Ú�Õ�Ô�Ü�Õ*ß�ÿ>��Ý6×.Ý�Ú�Ø!
`a�{&{&{–u�³*´,Š,µ�—Ad7´�Œ'Œ.•�³�Š

W&Š�´�·~V�µ�‰5µ+´,Š�jk_A´,±�¢�‰6ŠU•"a�Š�Œ.•$·�·5‰+¡�•�Š�±�•$â#ï

˜

ø

�,ù��

�<���.Y<�<���

â;ï

���

��


¬ î&R

���

­ ð&
�ß+
�î;Ü�ÖUÜ�Ù*Ó�Ú�Û�Ü�×;Ü�ØUÞ+ˆ&
:R�ò�ß�Ô�×.÷,
�•�Ý�Ô3Þ�Ýz†�Ô�Õ*Ô�Ø�Ù*Ý6Ü�ß,Ú�ÖUÔ�Õ$Ü�Ù*Ú�Õ$×;Ý�Ø+Ü�Ø�Ý�Û�Ü�ß6×!Ü�ØUÞ

Û�Ü�ñ$Ó�Ý�Ø�Ô@��Ý6×.Ý�Ú�Ø!
�à�Ø…R�
�A3
�„,Ý�Û�Ú�Ø!â!Ô�Þ�Ý�Ù*Ú�Õ�â&‰!³*²,¶Id7‰5ì,•$· µ�Œ�²�‰/•*´�Œ�ê�³$•*µ�â/ÖUÜ���Ô�×

ï�ï��

Y

ï���¿�
�•;ß6×.Ô���Ý�Ô�Õ�„�ñ�Ý�Ô�ØUñ�Ô&î;ò�ö�ß�Ý6×.Ó�Ô�Õ$×7ˆ&
�ß+
�â��3Ú�Õ*Ù*Ó%×3Ú�ß�ß6Ü�ØUÞ�â�ï

�����




¬ ä7Ô�Ý

�

ï�­ ð&
Uä7Ô�Ý6×*×�
;ð�Ó�Ô�Õ*Ô���Ý6×.Ô�Þ+ô'ò�ØUÞ�Ü�Û�Ô�Ø�Ù$Ü�ßUÙ*Ó�Ô�Ú�Õ*Ô�Û2Ú�ô;Û�Ú�Û�Ô�Ø�Ù;Ý�Ø���Ü�Õ*Ý6Ü�Ø�Ù$×�
&a�{&{&{

u�³*´,Š,µ�—}d7´�Œ'Œ.•�³�Š�W&Š�´�·~V�µ�‰5µ+´,Š�jk_A´,±�¢�‰6ŠU•"a�Š�Œ.•$·�·5‰+¡�•�Š�±�•$â#ï�E��

�

E�|

Y��

E

�

â#ï

���

ï�


¬ ä7Ô�Ý

�

E�­ ð&
�ä7Ô�Ý6×*×�
`\&•*±$²�¡,Š�‰5¸�‰6Š�¡8d�·5´,Š�´,³�T� Œ—�•*±�Œ6µ%ˆ!µ�‰6Š�¡…a�Š�â�´,³�‰6´,Š�Œ�a�¶+´�¡�•�‰/•*´�Œ�ê�³$•*µ�


„,Ö�Õ*Ý�Ø���Ô�Õ*áOß#Ô�Õ*ß6Ü���âUˆ�Ô�Õ*ß�Ý�Ø!âUï

���

E�


¬ ä7Ú�Û

���

­ ˆ&
#ä7Ú�Û�Ô�Ø�ÿ,
�^&•*²,¶�•$Œ�³iV†y�³�‰!â�•�Š�y�‰ z&ê�µ�‰6²,Š1‰6Š?c#²,¶3ë�ê,Œ.•�³gZ/‰5µ�‰6²,Š�
1í&ß�ò

þ

Ô�Õ

�&ñ�Ü�Þ�Ô�Û�Ý6ñ3î;Õ*Ô�×*×�âUˆ�Ú,×.Ù*Ú�Ø!â!ï

�����




¬ ä'„<ß

�

¿�­ à$
�ä7Ú�Ù*Ó�Ô,â(×�
(„5e òU×*×.Ô,â;Ü�ØUÞ�í¼ß#Ú,×*×�
�ð�Ó�Ô+Û�Ô�Ù*Ó�Ú�Þ�Ú�ô7Ø�Ú�Õ*Û�Ü�ß�Ý�÷�Ü�Ù*Ý�Ú�Ø�Ù*Ú�Þ�Ô�Ù*Ô�Õ*á

Û�Ý�Ø�Ô#Ý�Ø���Ü�Õ*Ý6Ü�Ø�Ù$×�
}a�{&{&{Šu�³*´,Š,µ�—	d7´�Œ'Œ.•�³�ŠXW&Š�´�·~V�µ�‰5µ3´,Š�j�_A´,±�¢�‰6ŠU•Aa�Š�Œ.•$·�·5‰+¡�•�Š�±�•$â

ï

�

ø

�

ù��+E�¿�¿

Y

E

˜

��â#ï

���

¿�


¬ ä'„�Þ

�

ï�­ R�
,ä7ò�ö�Ý�ØU×.Ù*Ô�Ý�Ø!â:R�
<„,Ô���Û�Ü�Ø!â,Ü�ØUÞ�¤+
<ÞUÔ�Ô���Ý�
�ä7Ô�ñ�Ú���Ø�Ý�Ù*Ý�Ú�Ø�Ú�ô!Þ�Ý6×.Ù*Ú�Õ*Ù*Ô�Þ�ÖUÜ�Ù*Ù*Ô�Õ*ØU×

ö�ÿ�Ý�Ø���Ü�Õ*Ý6Ü�ØUñ�Ô'�,Ô�Õ*Ø�Ô�ß6×�
&d7´�Œ'Œ.•�³�Š�\&•*±$²�¡,Š�‰�Œ�‰6²,Š�â&�

�

ø

ï�|,ù��

�

�

�.Y��

¿

˜

â#ï

���

ï�


¬+„�Ü�Ö

�

E�­ "�
#„�Ü�Ö�Ý�Õ*Ú�
Ý��£�Ø�Ô1Ý�Ø���Ü�Õ*Ý6Ü�Ø�Ù�×*ñ�Ü�ß�Ô�á�×.ÖUÜ�ñ�Ô,
˜a�Š�Œ�b ·�S&—8c#²,¶3ë�ê,Œ.•�³ŽZ/‰5µ�‰6²,Š�â

ï�ï

ø

ï�ù��+���

Y<���

â#ï

���

E�


¬+„�Ü�Ö

�

¿�­ "�
;„�Ü�Ö�Ý�Õ*Ú�
:ß#Ô�ñ�Ù*Ú�Õ

ø

×.Ô�ß5ô�ù�×.ØUÜ��,Ô�×Y��Ü%��Ô�Ú�Û�Ô�Ù*Õ*Ý6ñ�ô'Õ$Ü�Û�Ô

þ

Ú�Õ-��ô'Ú�Õ�ñ�Ú�ß�Ú�Õ�â;Ù*Ô�ó�á

Ù*ò�Õ*Ô,â,Ü�ØUÞ�Û�ò�ß�Ù*Ý6×*ñ�Ü�ß�Ô;Ý�Û�Ü���Ô�×.Ô���Û�Ô�Ø�Ù$Ü�Ù*Ý�Ú�Ø!
�à�Øka�Š�Œ�b ·5c#²,Š�î�—	a�¶+´�¡�•&d7³*²�±�•*µ$µ�‰6Š�¡�â

ÖUÜ���Ô�×

�

ï

˜iY��

��|�â(�,Ú�ß;ï�â/ï

���

¿�


¬+„�A

���

Ü�­ R�
�„�Ü�Ù*Ú�Ü�ØUÞ�ä�
�A#Ý�ÖUÚ�ß�ß6Ü�
a•;ó�Ù*Õ$Ü�ñ�Ù*Ý�Ø���Ù*Ó�Ô3Ü�£�Ø�Ô3Ù*Õ$Ü�ØU×�ô'Ú�Õ*Û�Ü�Ù*Ý�Ú�Ø�ô'Õ*Ú�ÛÆÙ*Ô�ó�Ù*ò�Õ*Ô

Û�Ú�Û�Ô�Ø�Ù$×�
;ð!Ô�ñ$Ó�Ø�Ý6ñ�Ü�ß!ä7Ô�ÖUÚ�Õ*Ù�A�°'•� �J��/á�à	�'��•���"�J�ð7äÆï�¿

˜

â( 3Ô�ÖUÜ�Õ*Ù*Û�Ô�Ø�Ù�Ú�ô

•;Ø���Ý�Ø�Ô�Ô�Õ*Ý�Ø���âU°3Ø�Ý
�,Ô�Õ$×.Ý�Ù.ÿ�Ú�ô�A�Ü�Û�ö�Õ*Ý6Þ���Ô,â�ï

�����




¬+„�A

���

ö�­ R�
a„�Ü�Ù*Ú�Ü�ØUÞ�ä�
&A#Ý�ÖUÚ�ß�ß6Ü�
�à�Û�Ü���Ô&Õ*Ô���Ý6×.Ù*Õ$Ü�Ù*Ý�Ú�Ø�òU×.Ý�Ø���Û�ò�ß�Ù*Ý�á�×*ñ�Ü�ß�Ô7Ù*Ô�ó�Ù*ò�Õ*Ô�Û�Ú�á

Û�Ô�Ø�Ù$×�
�ð!Ô�ñ$Ó�Ø�Ý6ñ�Ü�ß�ä7Ô�ÖUÚ�Õ*Ù;A�°'•� �J��/á�à	�'��•���"�J�ð7ä=ï

˜�˜

â� 3Ô�ÖUÜ�Õ*Ù*Û�Ô�Ø�Ù!Ú�ô(•;Ø�á

��Ý�Ø�Ô�Ô�Õ*Ý�Ø���âU°3Ø�Ý
�,Ô�Õ$×.Ý�Ù.ÿ�Ú�ô�A�Ü�Û�ö�Õ*Ý6Þ���Ô,âUï

�����






mEnom

•

n.p�qAr

!"#& ks

ï�E��

¬+„��

�

��Ü�­ •7
(„,Ý�Û�Ú�ØUñ�Ô�ß�ß�Ý�Ü�ØUÞ%×�
&�UÜ�Õ*Ý6Þ�
'„,Ù*Ô�Ô�Õ$Ü�ö�ß�Ô

þ

Ô�Þ���Ô'�Uß�Ù*Ô�Õ$×�
7à�Ø�a�Š�Œ�b ·Ac#²,Š�î�—Ac#²,¶�v

ë�ê,Œ.•�³†Z/‰5µ�‰6²,Š�â�ÖUÜ���Ô�×�ï

���.Y

ï

���

â/ˆ�Ú,×.Ù*Ú�Ø!âU¹���â�ï

���

��


¬+„��

�

��ö�­ •7
�„,Ý�Û�Ú�ØUñ�Ô�ß�ß�Ý�Ü�ØUÞ*à@
���Õ*Ô�Ô�Û�Ü�Ø!

ð�Ó�Ô�×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô�Ö�ÿ�Õ$Ü�Û�Ý6Þa��Ü�«UÔ�ó�Ý�ö�ß�Ô�Ü�Õ*á

ñ$Ó�Ý�Ù*Ô�ñ�Ù*ò�Õ*Ô+ô'Ú�Õ+Û�ò�ß�Ù*Ý�á�×*ñ�Ü�ß�Ô+Þ�Ô�Õ*Ý
��Ü�Ù*Ý
�,Ô�ñ�Ú�Û�Ö�ò�Ù$Ü�Ù*Ý�Ú�Ø!
�à�Øga�Š�Œ�b ·"c#²,Š�î�—Aa�¶+´�¡�•

d7³*²�±�•*µ$µ�‰6Š�¡�â�ÖUÜ���Ô�×

������Y<����˜

âa�,Ú�ß�E�â!ï

���

��


¬+„����'×

�

��­€•7
(„,Ý�Û�Ú�ØUñ�Ô�ß�ß�Ý�â�à@
&��Õ*Ô�Ô�Û�Ü�Ø!â�•7
a�&Þ�Ô�ß6×.Ú�Ø!âUÜ�ØUÞ% �
a×3Ô�Ô���Ô�Õ�
;„,Ó�Ý5ô'Ù$Ü�ö�ß�Ô�Û�ò�ß�Ù*Ý�á

×*ñ�Ü�ß�Ô&Ù*Õ$Ü�ØU×�ô'Ú�Õ*Û�×�

a�{&{&{Žu�³*´,Š,µ�—�a�Š�î�²,³�¶+´�Œ�‰6²,Š…ua¢U•*²,³iV�â�E

�

ø

�,ù��+�

�<˜iY

¿�|

˜

â;ï

���

��


¬+„�×

���

­ •7
a„,Ý�Û�Ú�ØUñ�Ô�ß�ß�Ý�Ü�ØUÞ) �
&×3Ô�Ô���Ô�Õ�
��•�,Ô�ß�Ú�ñ�Ý�Ù.ÿ+ÖUÚ�Ö�ò�ß6Ü�Ù*Ý�Ú�Ø�ñ�Ú�Þ�Ý�Ø��+Û�Ú�Þ�Ô�ßUÚ�ô#¹�ð

Ø�Ô�ò�Õ*Ú�ØU×�
�Z/‰5µ�‰6²,Š�\&•*µ�•*´,³*±�¢�âUï

�����


7à�Ø�Ö�Õ*Ô�×*×�


¬+„,Ý�Û

���

­ •7
<„,Ý�Û�Ú�ØUñ�Ô�ß�ß�Ý�
� 3Ô�×.Ý
��Ø�Ú�ôUÛ�ò�ß�Ù*Ý�á�Þ�Ý�Û�Ô�ØU×.Ý5Ú�ØUÜ�ß,Þ�Ô�Õ*Ý
��Ü�Ù*Ý
�,Ô��Uß�Ù*Ô�Õ$×�
,à�Øka�Š�Œ�b ·}c#²,Š�î�—

a�¶+´�¡�•"d7³*²�±�•*µ$µ�‰6Š�¡�â�ÖUÜ���Ô�×

˜��

|

Y�˜����

â(�,Ú�ß#ï�â!ï

�����




¬+„,Ý�Û

�

¿�­ •7
<„,Ý�Û�Ú�ØUñ�Ô�ß�ß�Ý'
��BÕ*Ú�Ù$Ü�Ù*Ý�Ú�Ø�á'Ý�Ø���Ü�Õ*Ý6Ü�Ø�Ù!ÖUÜ�Ù*Ù*Ô�Õ*Ø+×.Ý
��ØUÜ�Ù*ò�Õ*Ô,
�à�ØXa�Š�Œ�b ·}c#²,Š�î�—�a�¶+´�¡�•

d7³*²�±�•*µ$µ�‰6Š�¡�â�ÖUÜ���Ô�×�ï

�

�

Y

ï

���

âa�,Ú�ß�E�â!ï

���

¿�


¬+„�î

���

­  �
&„,Ó�ÿ�Ü�ØUÞ�î/
�î/Ô�Õ*Ú�ØUÜ�
�™&áO¤_×.Ô�ÖUÜ�Õ$Ü�ö�ß�Ô&Ö�ÿ�Õ$Ü�Û�Ý6Þ�×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô&×*ñ�Ü�ß6Ü�ö�ß�Ô'�,Ô�Õ*Ø�Ô�ß6×�


à�Ø8a�Š�Œ�b ·&c#²,Š�î�—&c#²,¶3ë�ê,Œ.•�³�Z/‰5µ�‰6²,Š�´,Š�jXd7´�Œ'Œ.•�³�Š�\&•*±$²�¡,Š�‰�Œ�‰6²,Š�â�ÖUÜ���Ô�×���E

˜iY

�

���

â

„,Ô�Ü�Ù*Ù*ß�Ô,â�à2��â!ï

�����




¬+„�ä'Þ

�

��­ R�
<„,Ô���Û�Ü�Ø!â�R�
�ä7ò�ö�Ý�ØU×.Ù*Ô�Ý�Ø!â�Ü�ØUÞ�¤+
�ÞUÔ�Ô���Ý�
,ð�Ó�Ô7ñ�Ü�Ø�Ú�Ø�Ý6ñ�Ü�ß�ñ�Ú,Ú�Õ$Þ�Ý�ØUÜ�Ù*Ô7Û�Ô�Ù*Ó�Ú�Þ

ô'Ú�Õ�ÖUÜ�Ù*Ù*Ô�Õ*Ø
Þ�Ô�ô'Ú�Õ*Û�Ü�Ù*Ý�Ú�Ø(�+Ù*Ó�Ô�Ú�Õ*Ô�Ù*Ý6ñ�Ü�ß7Ü�ØUÞ
ñ�Ú�Û�Ö�ò�Ù$Ü�Ù*Ý�Ú�ØUÜ�ß7ñ�Ú�ØU×.Ý6Þ�Ô�Õ$Ü�Ù*Ý�Ú�ØU×�


a�{&{&{’u�³*´,Š,µ�—Ed7´�Œ'Œ.•�³�Š%W&Š�´�·~V�µ�‰5µA´,Š�j…_A´,±�¢�‰6ŠU•†a�Š�Œ.•$·�·5‰+¡�•�Š�±�•$â�ï

�

ø

ï��,ù���ï�ï

˜

ï

Y

ï�ï

�

E�â;ï

���

��


¬+„,Ù*Õ

���

­ "�
'„,Ù*Õ$Ü�Ø���
šh#‰6ŠU•*´,³�W3· ¡�•Y �³*´1´,Š�j1‰�Œ6µ8W�ë,ëU·5‰6±$´�Œ�‰6²,Š,µ�
“×&Ü�Õ$ñ�Ú�ò�Õ*Ù�ˆ�Õ$Ü�ñ�Ô�R�Ú�á

��Ü�Ø�Ú���Ý6ñ$Ó!â�à�ØUñ�
�â&„�Ü�Ø� 3Ô�Ý
��Ú�âaA;��â!ï

�����




¬+„<à

˜

E�­ ��
;„�Ü���ß�Ô�Ü�ØUÞ
ä�
�àBÜ�ß6Þ�Ô,
�a�Š�Œ�³*²�j,ê�±�Œ�‰6²,Š�Œ�²8h#‰'•8^3³*²,ê�ë�µ�´,Š�j8h#‰'•kW3· ¡�•Y �³*´�µ�


�&ñ�Ü�Þ�Ô�Û�Ý6ñ3î;Õ*Ô�×*×�â&�3Ô

þ

¤#Ú�Õ-��â�ï

�<˜

E�


¬ ð/Ü�ß!¿

�

­ R�
�ð/Ü�ß�Û�Ü�Ø!
�U,ëU•*±�‰6´�·-î�ê�Š�±�Œ�‰6²,Š,µ�w#´;¡,³*²,ê�ë�Œ!¢U•*²,³$•$Œ�‰6±�´�ë,ë�³*²�´,±�¢�
�à@
���
�ˆ�Ô�Ø�’*Ü�Û�Ý�Ø!â

à�ØUñ�
�â��3Ô

þ

¤#Ú�Õ-��â���¤+â�ï

�

¿

�






mEnom

•

n.p�qAr

!"#& ks

ï�E�E

¬ ð�×

���

Ü�­ î/
Uð!Ô�Ú�Ü�ØUÞ) �
&×3Ô�Ô���Ô�Õ�
/î/Ô�Õ$ñ�Ô�Ö�Ù*òUÜ�ß�Ý�Û�Ü���Ô�Þ�Ý6×.Ù*Ú�Õ*Ù*Ý�Ú�Ø!
;à�Ø8a�Š�Œ�b ·&c#²,Š�î�—}a�¶+´�¡�•

d7³*²�±�•*µ$µ�‰6Š�¡�â�ÖUÜ���Ô�×

���

�

Y����

¿�âa�,Ú�ß���â!ï

�����




¬ ð�×

���

ö�­ î/
/ð!Ô�Ú�Ü�ØUÞ: �
�×3Ô�Ô���Ô�Õ�
�î/Ô�Õ$ñ�Ô�Ö�Ù*òUÜ�ß;Ý�Û�Ü���Ô+Þ�Ý6×.Ù*Ú�Õ*Ù*Ý�Ú�Ø!
�à�Ø�‘�ê�¶+´,ŠŠZ/‰5µ�‰6²,Š�t

Z/‰5µ�ê�´�·Ad7³*²�±�•*µ$µ�‰6Š�¡�t�´,Š�j8y�‰+¡,‰�Œ�´�·&y�‰5µ.ëU·5´�V`Z}t"U�d&a�{Žd7³*²�±�—;â�²�·
—]€�•	›�œ�â;ÖUÜ���Ô�×

ï��

˜iY

ï

�

ï�â#ï

�����




¬ ð�×

�

��­ î/
/ð!Ô�Ú�Ü�ØUÞ: �
�×3Ô�Ô���Ô�Õ�
@�¼��Ô�Ø�Ô�Õ$Ü�ß�â!Û�Ô�ñ$ÓUÜ�Ø�Ý6×.Ù*Ý6ñ&Û�Ú�Þ�Ô�ß;Ú�ô&×.ÖUÜ�Ù*Ý6Ü�ß#ÖUÜ�Ù*Ù*Ô�Õ*Ø

Þ�Ô�Ù*Ô�ñ�Ù*Ý�Ú�Ø!
Fà�ØŠW3µ$µ�²�±�‰6´�Œ�‰6²,Š�î�²,³�\&•*µ�•*´,³*±�¢=‰6ŠIZ/‰5µ�‰6²,Š_´,Š�j?T/ë�¢�Œ!¢�´�·5¶+²�·5²�¡�V�â

ï

���

��


¬ ð�×�‘

�<˜

­ î/
Uð!Ô�Ú�Ü�ØUÞ#¤+
�×3Ô�ß�á.‘3Õ�
��_ñ�Ú�Û�Ö�ò�Ù$Ü�Ù*Ý�Ú�ØUÜ�ß!Ü�Ö�Ö�Õ*Ú,Ü�ñ$Ó�Ù*Ú�×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô3ô'ò�ØUñ�Ù*Ý�Ú�ØU×�


à�Ø8a�Š�Œ�b ·&c#²,Š�î�—&c#²,¶3ë�ê,Œ.•�³�Z/‰5µ�‰6²,Š�´,Š�jXd7´�Œ'Œ.•�³�Š�\&•*±$²�¡,Š�‰�Œ�‰6²,Š�â�ÖUÜ���Ô�×�E�ï�E

Y

E�ï

�

â

ï

���<˜




¬ ð�×�‘

���

Ü�­ãî/
�ð!Ô�Ú3Ü�ØUÞ�¤+
�×3Ô�ß�á.‘3Õ�
< 3Ô�×.Ý
��Ø�Ú�ôUÛ�ò�ß�Ù*Ý�á'ÖUÜ�Õ$Ü�Û�Ô�Ù*Ô�ÕU×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô;ô'ò�ØUñ�Ù*Ý�Ú�ØU×!òU×.Ý�Ø��

ñ�Ü�×*ñ�Ü�Þ�ÔBöUÜ�×.Ý6×�Õ*Ô�Þ�òUñ�Ù*Ý�Ú�Ø!
Oa�{&{&{’u�³*´,Š,µ�—]d7´�Œ'Œ.•�³�Š`W&Š�´�·~V�µ�‰5µA´,Š�j�_A´,±�¢�‰6ŠU•

a�Š�Œ.•$·�·5‰+¡�•�ŠU±�•$â#ï

�����


7ð!Ú�Ü�Ö�ÖUÔ�Ü�Õ�


¬ ð�×�‘

���

ö�­2î/
7ð!Ô�Ú
Ü�ØUÞ$¤+
;×3Ô�ß�á.‘3Õ�
‚ 3Ô�×.Ý
��Ø=Ú�ô+Û�ò�ß�Ù*Ý�á'ÖUÜ�Õ$Ü�Û�Ô�Ù*Ô�Õ+×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô�ô'ò�ØUñ�Ù*Ý�Ú�ØU×

òU×.Ý�Ø���ñ�Ü�×*ñ�Ü�Þ�Ô�öUÜ�×.Ý6×7Õ*Ô�Þ�òUñ�Ù*Ý�Ú�Ø!
#à�Ø8a�Š�Œ�b ·&c#²,Š�î�—&c#²,¶3ë�ê,Œ.•�³†Z/‰5µ�‰6²,Š�â!ï

�����


�ð!Ú

Ü�Ö�ÖUÔ�Ü�Õ�


¬ ð�×�‘

���

ñ�­éî/
�ð!Ô�Ú�Ü�ØUÞ)¤+
&×3Ô�ß�á.‘3Õ�
;•�Ý�Ô���Ô�Ø�Ô�Õ$Ü�Ù*Ú�Õ$×�ô'Ú�Õ�ñ�Ú�Û�Ö�ò�Ù*Ý�Ø��+×.Ù*Ô�Ô�Õ$Ü�ö�ß�Ô&ô'ò�ØUñ�Ù*Ý�Ú�ØU×�


d7´�Œ'Œ.•�³�Š�\&•*±$²�¡,Š�‰�Œ�‰6²,Š�â!ï

�����


7ð!Ú�Ü�Ö�ÖUÔ�Ü�Õ�


¬ ð�„�"

���

­ ð&
;¹B
�×�
!ð�Ý ’	��×.Ù*Õ$Ü�â;î/
/ä�
�„,Ø�Ú,Ô�Õ*Ô�Ø!â#Ü�ØUÞ>A3
�A3
���
!¹B
�"3Ý�Ô�ß�Ô�Ø!
#•;ó�Ù*Õ$Ü�ñ�Ù*Ý�Ú�Ø

Ú�ô3Ù*Ó�Õ*Ô�Ô�á�Þ�Ý�Û�Ô�ØU×.Ý�Ú�ØUÜ�ß/×.ÓUÜ�ÖUÔ�ô'Õ*Ú�ÛŸÚ�Ö�Ù*Ý6ñ�Ü�ß;«UÚ

þ

��Ü)��Ô�Ú�Û�Ô�Ù*Õ*Ý6ñ�Ü�Ö�Ö�Õ*Ú,Ü�ñ$Ó!
�S&—

T/ëUŒ�‰6±$´�·}U�²�±�‰'•$ŒCV�²	î�W&¶�•�³�‰6±$´XW&â!ï�ï

ø

�

ù��+��ï

����Y

��ï

�

¿�â#ï

�����




¬ ð�„�×

�<˜

­ î/
Uð!Ô�Ú�â&•7
&„,Ý�Û�Ú�ØUñ�Ô�ß�ß�Ý�â,Ü�ØUÞ) �
&×3Ô�Ô���Ô�Õ�
�•�£�ñ�Ý�Ô�Ø�Ù�ß�Ý�Ø�Ô�Ü�Õ�Õ*Ô�á'Õ*Ô�ØUÞ�Ô�Õ*Ý�Ø���ô'Ú�Õ7Ý�Ø�á

Ù*Ô�Õ$Ü�ñ�Ù*Ý
�,Ô#ß�Ý
��Ó�Ù*Ý�Ø��&Þ�Ô�×.Ý
��Ø!
Uð!Ô�ñ$Ó�Ø�Ý6ñ�Ü�ß�ä7Ô�ÖUÚ�Õ*Ù;„�ð��'�3á	A�„,á�ð��3á

�<˜

á8¿�|�â&„,Ù$Ü�Ø�ô'Ú�Õ$Þ

°3Ø�Ý
�,Ô�Õ$×.Ý�Ù.ÿ,â�ï

���<˜




¬ à2�

�

��­ ��
�àBÜ�Ù$×.Ú�Ø�Ü�ØUÞ%��
&�3Ó�ò�Û�Ü�Þ�Ü�
;¹�Ú�Þ�Ô�ß!Ú�ô#Ó�ò�Û�Ü�Ø#��Ý6×.òUÜ�ß�á'Û�Ú�Ù*Ý�Ú�Ø�×.Ô�ØU×.Ý�Ø���
ES&—

T/ëUŒ�‰6±$´�·}U�²�±�‰'•$ŒCV�²	î�W&¶�•�³�‰6±$´XW&â&�

ø

�,ù��+E����

Y

E

�

��â(��Ô�ö�Õ*òUÜ�Õ*ÿ�ï

���

��




mEnom

•

n.p�qAr

!"#& ks

ï�E

�

¬ àAÔ�Ø

�

E�­ R�
�àAÔ�Ø���
�à�Û�Ü���Ô�Û�Ü�Ù$ñ$Ó�Ý�Ø���òU×.Ý�Ø��AÙ*Ó�Ô

þ

Ý�ØUÞ�Ú

þ

Ô�Þ>�/Ú�ò�Õ*Ý�Ô�Õ+Ö�ÓUÜ�×.Ô,
ga�Š�Œ�b ·AS&—

c#²,¶3ë�ê,Œ.•�³†Z/‰5µ�‰6²,Š�â!ï�ï

ø

E,ù��+��ï�ï

Y

��E�¿�â#ï

���

E�


¬ à•"

�

��Ü�­ A3
<àAÔ�Ô&Ü�ØUÞ�ä�
�"3Ú�ß6Þ�Û�Ü�Ø!
a•;ß�Ý�Û�Ý�ØUÜ�Ù*Ý�Ú�Ø�Ü�ØUÞ�Õ*Ô�×.ò�ß�Ù$Ü�Ø�Ù$×Yƒ,ÖUÜ�Õ*Ù&ï��;Ô�ß�Ý�Û�Ý�ØUÜ�Ù*Ý�Ú�Ø

Ü�ØUÞ=ö�Ý
��Ü�Õ*Ý6Ü�Ù*ÔAÕ*Ô�×.ò�ß�Ù$Ü�Ø�Ù$×�
Ia�{&{&{–c#²,¶3ë�ê,Œ.•�³…^3³*´�ë�¢�‰6±$µA´,Š�j�W�ë,ëU·5‰6±$´�Œ�‰6²,Š,µ�â

ï��

ø

ï�ù��+¿

�.Y�˜�˜

â#ï

���

��


¬ à•"

�

��ö�­ A3
&àAÔ�Ô+Ü�ØUÞ�ä�
("3Ú�ß6Þ�Û�Ü�Ø!
�•;ß�Ý�Û�Ý�ØUÜ�Ù*Ý�Ú�Ø�Ü�ØUÞ�Õ*Ô�×.ò�ß�Ù$Ü�Ø�Ù$×YƒUÖUÜ�Õ*Ù'����Û�ò�ß�Ù*Ý
��Ü�Õ*Ý�á

Ü�Ù*Ô�Õ*Ô�×.ò�ß�Ù$Ü�Ø�Ù$×�
"a�{&{&{Žc#²,¶3ë�ê,Œ.•�³k^3³*´�ë�¢�‰6±$µ�´,Š�jkW�ë,ëU·5‰6±$´�Œ�‰6²,Š,µ�â;ï��

ø

�,ù��+¿�|

Y

¿

�

â

ï

���

��


¬ à1Ý�ß

�

E�­ •;
�à1Ý�ß�ß�Ý6Ü�Û�×�
@î;ÿ�Õ$Ü�Û�Ý6Þ�Ü�ß3ÖUÜ�Õ$Ü�Û�Ô�Ù*Õ*Ý6ñ�×�
šc#²,¶3ë�ê,Œ.•�³�^3³*´�ë�¢�‰6±$µ�‹ŒU�‰+¡�¡,³*´�ë�¢.•�â

ï

˜

ø

E,ù���ï

Y

ï�ï�â;ï

���

E�


¬ à=í

���

­ ä�
;à1Ý�ß6×.Ú�Ø_Ü�ØUÞ•×�
7í&Ø�ò�Ù$×*×.Ú�Ø!
Æ°3ØUñ�Ô�Õ*Ù$Ü�Ý�Ø�Ù.ÿ
Ü�ØUÞ1Ý�Ø�ô'Ô�Õ*Ô�ØUñ�Ô�Ý�Ø1Ù*Ó�Ô���Ý6×.òUÜ�ß

×.ÿ�×.Ù*Ô�Û�
Ža�{&{&{’u�³*´,Š,µ�—EU}V�µ�Œ.•�¶�µ�tk_A´,Š�t�´,Š�j`c&V� �•�³�ŠU•$Œ�‰6±$µ�â+ï

�

ø

�,ù��+E�|��

Y

E�ï���â

ï

�����




¬ àAÚ,Ú

�

¿�­ R�
(àAÚ,Ú�Þ�
�à�Ø���Ü�Õ*Ý6Ü�Ø�Ù&ÖUÜ�Ù*Ù*Ô�Õ*ØAÕ*Ô�ñ�Ú���Ø�Ý�Ù*Ý�Ú�Ø(��Ü�Õ*Ô���Ý�Ô

þ


Xd7´�Œ'Œ.•�³�Š8\&•*±$²�¡,Š�‰�Œ�‰6²,Š�â

�

�

ø

ï�ù���ï

Y

ï

˜

â;ï

���

¿�


¬ à~„

�

��­ ¹B
�àAÔ�Õ*Û�Ü�Ø+Ü�ØUÞ.��
<„,ÓUÜ�×.Ó�òUÜ�
Uð�Ó�Ô3×.Ù*òUÞ�ÿ�Ú�ô(E� 3á6ô'Õ*Ú�Û�á8�� 1òU×.Ý�Ø��&Ô�ß�Ý�Û�Ý�ØUÜ�Ù*Ý�Ú�Ø!


à�Ø8a�Š�Œ�b ·&c#²,Š�î�—Ac#²,¶3ë�ê,Œ.•�³�Z/‰5µ�‰6²,Š�â�ÖUÜ���Ô�×

��˜

E

Y<��˜��

â#ï

���

��


¬ ™�„

���

­ ¤+
A™&Ý�Ú�Ø���Ü�ØUÞ~„U
�„,ÓUÜ�ô'Ô�Õ�
k¹�Ú�Û�Ô�Ø�Ù�Ü�ØUÞ1Ó�ÿ�ÖUÔ�Õ-��Ô�Ú�Û�Ô�Ù*Õ*Ý6ñ.�Uß�Ù*Ô�Õ$×�ô'Ú�Õ�Ó�Ý
��Ó

Ö�Õ*Ô�ñ�Ý6×.Ý�Ú�Ø�ñ�Ú�Û�Ö�ò�Ù$Ü�Ù*Ý�Ú�Ø�Ú�ô�ô'Ú�ñ�òU×�â�×.Ù*Ô�Õ*Ô�Ú�Ü�ØUÞ�Ú�Ö�Ù*Ý6ñ�Ü�ß�«UÚ

þ


/ð!Ô�ñ$Ó�Ø�Ý6ñ�Ü�ßUä7Ô�ÖUÚ�Õ*Ù

A�¹�°3á�ä3à�á�ð7ä7á

���

á8�

�

â�A�Ü�Õ*Ø�Ô���Ý�Ô�¹�Ô�ß�ß�Ú�Ø�°3Ø�Ý
�,Ô�Õ$×.Ý�Ù.ÿ,â�ï

�����




¬ ™�„

�

��Ü�­ ¤+
�™&Ý�Ú�Ø��+Ü�ØUÞ)„U
&„,ÓUÜ�ô'Ô�Õ�
(×3ÿ�ÖUÔ�Õ-��Ô�Ú�Û�Ô�Ù*Õ*Ý6ñ��Uß�Ù*Ô�Õ$×;ô'Ú�Õ�Ú�Ö�Ù*Ý6ñ�Ü�ß�«UÚ

þ

Ü�ØUÞ�Ü�£�Ø�Ô

Û�Ü�Ù$ñ$Ó�Ý�Ø���
�à�Ø�a�Š�Œ�b ·Ac#²,Š�î�—Ac#²,¶3ë�ê,Œ.•�³†Z/‰5µ�‰6²,Š�âUÖUÜ���Ô�×

˜�˜

ï

Y�˜�˜

¿�â;ˆ�Ú,×.Ù*Ú�Ø!â�¹���â

ï

���

��


¬ ™�„

�

��ö�­ ¤+
�™&Ý�Ú�Ø���Ü�ØUÞ)„U
�„,ÓUÜ�ô'Ô�Õ�
!¹�Ú�Û�Ô�Ø�Ù��Uß�Ù*Ô�Õ$×!ô'Ú�Õ�Ó�Ý
��Ó�Ö�Õ*Ô�ñ�Ý6×.Ý�Ú�Ø�ñ�Ú�Û�Ö�ò�Ù$Ü�Ù*Ý�Ú�Ø�Ú�ô

ô'Ú�ñ�òU×&Ü�ØUÞ�×.Ù*Ô�Õ*Ô�Ú�
7à�Ø�d7³*²�±�—}a�Š�Œ	—Ec#²,Š�î�—;²,Š†a�Š�Œ.•$·�·5‰+¡�•�Š�Œ"\3²< $²�Œ6µ�´,Š�jkU}V�µ�Œ.•�¶�µ�â

ÖUÜ���Ô�×�ï�|

�.Y

ï�ï�E�â#ï

���

��



