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U/27+H�bb `2+v+H2@TQ`b?2@pBbBiQ` UTQ`b?2@pBbBiQ`V UVV

AMi`Q/m+iBQM *YY GBbT úi�i *QM+HmbBQM

úHBKBi�iBQM /2b P#D2ib oBbBi2m`b

liBHBiû /2b Q#D2ib pBbBi2m`b \
U/27;2M2`B+ �++2Ti UQ#D2+i pBbBiQ`V

U,K2i?Q/ UUr?22H r?22HV pBbBiQ`V
UpBbBi r?22H pBbBiQ`VV

XXXV
U/27+H�bb T�BMi@TQ`b?2@pBbBiQ` UV UVV
U/27K2i?Q/ pBbBi UUr?22H r?22HV UpBbBiQ` T�BMi@TQ`b?2@pBbBiQ`VV

O% T�BMi i?2 r?22H %OV
XXX

I aûH2+iBQMM2` H� Kûi?Q/2 pBbBi �TT`QT`Bû2
I AMmiBH2 /�Mb mM H�M;�;2 7QM+iBQMM2H

6QM+iBQMb /m T`2KB2` Q`/`2 miBHBbû2b +QKK2 �`;mK2Mi

�PS f úim/2 /2 *�b , H2b .2bB;M S�ii2`Mb Ĝ .B/B2` o2`M� R3fjy

AMi`Q/m+iBQM *YY GBbT úi�i *QM+HmbBQM

úHBKBi�iBQM /2b P#D2ib oBbBi2m`b

liBHBiû /2b Q#D2ib pBbBi2m`b \
U/27;2M2`B+ �++2Ti UQ#D2+i pBbBiQ`V

U,K2i?Q/ UUr?22H r?22HV pBbBiQ`V
UpBbBi r?22H pBbBiQ`VV

XXXV
U/27+H�bb T�BMi@TQ`b?2@pBbBiQ` UV UVV
U/27K2i?Q/ pBbBi UUr?22H r?22HV UpBbBiQ` T�BMi@TQ`b?2@pBbBiQ`VV

O% T�BMi i?2 r?22H %OV
XXX

I aûH2+iBQMM2` H� Kûi?Q/2 pBbBi �TT`QT`Bû2
I AMmiBH2 /�Mb mM H�M;�;2 7QM+iBQMM2H

6QM+iBQMb /m T`2KB2` Q`/`2 miBHBbû2b +QKK2 �`;mK2Mi

�PS f úim/2 /2 *�b , H2b .2bB;M S�ii2`Mb Ĝ .B/B2` o2`M� R3fjy

GBbT
U/27;2M2`B+ �++2Ti UQ#D2+i pBbBiQ`@7mM+iBQMV

XXX
U,K2i?Q/ UU#Q/v #Q/vV pBbBiQ`@7mM+iBQMV

U7mM+�HH pBbBiQ`@7mM+iBQM #Q/vV
U/QHBbi Ur?22H Ur?22Hb #Q/vVV

U�++2Ti r?22H pBbBiQ`@7mM+iBQMVVV
XXXV

U/27;2M2`B+ T�BMi UQ#D2+iV
U,K2i?Q/ UUr?22H r?22HVV O% T�BMi i?2 r?22H %OXXXV
XXXV

U�++2Ti TQ`b?2 O^T�BMiV



AMi`Q/m+iBQM *YY GBbT úi�i *QM+HmbBQM

AMi2`Hm/2 , S2`iBM2M+2 /m LQKK�;2

�++2Ti ) pBbBi
UH2i UUTQ`b?2 UK�F2@BMbi�M+2 ^TQ`b?2VVV

U�++2TipBbBi TQ`b?2 O^T�BMiV
U�++2TipBbBi TQ`b?2 O^`2+v+H2VV

pBbBi ) K�T@Q#D2+i
U/27;2M2`B+ pBbBiK�T@Q#D2+i U7mM+ Q#D2+iV

U,K2i?Q/ U7mM+ Q#D2+iV
U7mM+�HH 7mM+ Q#D2+iVV

U,K2i?Q/ U7mM+ U#Q/v #Q/vVV
U7mM+�HH 7mM+ #Q/vV
U/QHBbi Ur?22H Ur?22Hb #Q/vVV

UpBbBiK�T@Q#D2+i 7mM+ r?22HVVV
XXXV

�PS f úim/2 /2 *�b , H2b .2bB;M S�ii2`Mb Ĝ .B/B2` o2`M� RNfjy

AMi`Q/m+iBQM *YY GBbT úi�i *QM+HmbBQM

J�TTBM; �miQK�iB[m2
I úpBi2` /2 bTû+B�HBb2` K�T@Q#D2+i ¨ H� K�BM
I J�TT2` bm` Q#D2+i TmBb bm` iQmb b2b bHQib

AMi`QbT2+iBQM T�` H2 JPS
U/27;2M2`B+ K�T@Q#D2+i U7mM+ Q#D2+iV

U,K2i?Q/ U7mM+ UQ#D2+i HBbiVV UK�T+ 7mM+ Q#D2+iVV
U,K2i?Q/ U7mM+ UQ#D2+i bi�M/�`/@Q#D2+iVV

U7mM+�HH 7mM+ Q#D2+iV
UK�T+

UH�K#/� UbHQiV
UK�T@Q#D2+i 7mM+

UbHQi@p�Hm2 Q#D2+i UbHQi@/27BMBiBQM@M�K2 bHQiVVVV
U+H�bb@/B`2+i@bHQib U+H�bb@Q7 Q#D2+iVVVVV

I LQK#`2mt �mi`2b `�{M2K2Mib TQbbB#H2bĘ

�PS f úim/2 /2 *�b , H2b .2bB;M S�ii2`Mb Ĝ .B/B2` o2`M� kyfjy

AMi`Q/m+iBQM *YY GBbT úi�i *QM+HmbBQM

SH�M

AMi`Q/m+iBQM

oBbBi2m`b *YY

oBbBi2m`b GBbT

"QMmb , oBbBi2m`b ¨ úi�i

*QM+HmbBQM

�PS f úim/2 /2 *�b , H2b .2bB;M S�ii2`Mb Ĝ .B/B2` o2`M� kRfjy

AMi`Q/m+iBQM *YY GBbT úi�i *QM+HmbBQM

oBbBi2m`b ¨ úi�i
I *YY

I h`BpB�H UQ#D2i 4 ûi�i Y +QKTQ`i2K2MiV
I GBbT

I 6QM+iBQMb Y ûi�i ;HQ#�H U#2m`FV
I P#D2ib *GPa U#2m`FV
I 62`K2im`2b H2tB+�H2b UiQmi bBKTH2K2MiV 5

1t2KTH2 , mM +QKTi2m` /2 +QKTQb�Mib
UH2i UUTQ`b?2 UK�F2@BMbi�M+2 ^TQ`b?2VV

U+QmMi2` yVV
UK�T@Q#D2+i UH�K#/� UQ#DV UBM+7 +QmMi2`VV TQ`b?2VV

�PS f úim/2 /2 *�b , H2b .2bB;M S�ii2`Mb Ĝ .B/B2` o2`M� kkfjy



AMi`Q/m+iBQM *YY GBbT úi�i *QM+HmbBQM

aTû+B�HBb�iBQM /m Jû+�MBbK2 /2 oBbBi2
I *YY

I LQM i`BpB�H UH�Bbbû 2M 2t2`+B+2ĘV
I GBbT

RX JQ/B}+�iBQM i2KTQ`�B`2 U/vM�KB[m2V /2 K�T@Q#D2+i
kX 1ZG@bTû+B�HBx�iBQM /2 H� 7QM+iBQM pBbBi2mb2

1t2KTH2 , mM +QKTi2m` /ǶBK#`B+�iBQM UAV
UH2i UUTQ`b?2 UK�F2@BMbi�M+2 ^TQ`b?2VV

U/2Ti? yV
U#27Q`2 U/27K2i?Q/ K�T@Q#D2+i ,#27Q`2 U7mM+ Q#D2+iV UBM+7 /2Ti?VVV
U�7i2` U/27K2i?Q/ K�T@Q#D2+i ,�7i2` U7mM+ Q#D2+iV U/2+7 /2Ti?VVVV

UK�T@Q#D2+i UH�K#/� UQ#DV
U7Q`K�i i ]�a- +m``2Mi H2p2H, ���W]

U+H�bb@M�K2 U+H�bb@Q7 Q#DVV /2Ti?VV
TQ`b?2V

U`2KQp2@K2i?Q/ O^K�T@Q#D2+i #27Q`2V
U`2KQp2@K2i?Q/ O^K�T@Q#D2+i �7i2`VV

�PS f úim/2 /2 *�b , H2b .2bB;M S�ii2`Mb Ĝ .B/B2` o2`M� kjfjy

AMi`Q/m+iBQM *YY GBbT úi�i *QM+HmbBQM

aTû+B�HBb�iBQM /m Jû+�MBbK2 /2 oBbBi2
I *YY

I LQM i`BpB�H UH�Bbbû 2M 2t2`+B+2ĘV
I GBbT

RX JQ/B}+�iBQM i2KTQ`�B`2 U/vM�KB[m2V /2 K�T@Q#D2+i
kX 1ZG@bTû+B�HBx�iBQM /2 H� 7QM+iBQM pBbBi2mb2

1t2KTH2 , mM +QKTi2m` /ǶBK#`B+�iBQM UAAV
UH2i UU/2Ti? yVV

U/27mM T`BMi@/2Ti? UQ#DV
U7Q`K�i i ]�a- +m``2Mi H2p2H, ���W] U+H�bb@M�K2 U+H�bb@Q7 Q#DVV /2Ti?VV

U/27K2i?Q/ K�T@Q#D2+i ,#27Q`2 UU7mM+ U2[H O^T`BMi@/2Ti?VV Q#D2+iV
UBM+7 /2Ti?VV

U/27K2i?Q/ K�T@Q#D2+i ,�7i2` UU7mM+ U2[H O^T`BMi@/2Ti?VV Q#D2+iV
U/2+7 /2Ti?VVV

UH2i UUTQ`b?2 UK�F2@BMbi�M+2 ^TQ`b?2VVV
UK�T@Q#D2+i O^T`BMi@/2Ti? TQ`b?2VV

�PS f úim/2 /2 *�b , H2b .2bB;M S�ii2`Mb Ĝ .B/B2` o2`M� kjfjy

AMi`Q/m+iBQM *YY GBbT úi�i *QM+HmbBQM

SH�M

AMi`Q/m+iBQM

oBbBi2m`b *YY

oBbBi2m`b GBbT

"QMmb , oBbBi2m`b ¨ úi�i

*QM+HmbBQM

�PS f úim/2 /2 *�b , H2b .2bB;M S�ii2`Mb Ĝ .B/B2` o2`M� k9fjy

AMi`Q/m+iBQM *YY GBbT úi�i *QM+HmbBQM

_ûbmKû
I L2 T�b iQm+?2` ¨ H� ?Bû`�`+?B2 /2 /ûT�`i , Mf�

I 6QM+iBQMb ;ûMû`B[m2b ?Q`b@+H�bb2b
I �#bi`�B`2 HǶBM7`�bi`m+im`2 /2 pBbBi2 , Ry HB;M2b

I 6QM+iBQMb ;ûMû`B[m2b /2 R`2 +H�bb2
I *GPa JPS UBMi`QbT2+iBQMV

I oBbBi2m`b ¨ úi�i , Y8@Ry HB;M2b
I 62`K2im`2b H2tB+�H2b
I 6QM+iBQMb �MQMvK2b
I Jûi?Q/2b ûi2M/m2b U#27Q`2f�7i2`V

�PS f úim/2 /2 *�b , H2b .2bB;M S�ii2`Mb Ĝ .B/B2` o2`M� k8fjy



AMi`Q/m+iBQM *YY GBbT úi�i *QM+HmbBQM

*QM+HmbBQM
G� Ŀ Jûi�T?Q`2 /2 HǶA+2#2`; ŀ

�PS f úim/2 /2 *�b , H2b .2bB;M S�ii2`Mb Ĝ .B/B2` o2`M� kefjy

"B#HBQ;`�T?B2

SH�M

"B#HBQ;`�T?B2

�PS f úim/2 /2 *�b , H2b .2bB;M S�ii2`Mb Ĝ .B/B2` o2`M� kdfjy

"B#HBQ;`�T?B2

"B#HBQ;`�T?B2 A

�H2t�M/2`- *X URNddV
� S�ii2`M G�M;m�;2 , hQrMb- "mBH/BM;b- *QMbi`m+iBQMb
Pt7Q`/ lMBp2`bBiv S`2bb
:�KK�- 1X �M/ >2HK- _X �M/ CQ?MbQM- _X �M/ oHBbbB/2b- CX URNN9V
.2bB;M S�ii2`Mb
�//BbQM@q2bH2v
"mb+?K�MM- 6X�M/ J2mMB2`- _X �M/ _Q?M2`i- >X �M/ aQKK2`H�/- SX
�M/ ai�H JX URNNeV
S�ii2`M@P`B2Mi2/ aQ7ir�`2 �`+?Bi2+im`2
qBH2v

�PS f úim/2 /2 *�b , H2b .2bB;M S�ii2`Mb Ĝ .B/B2` o2`M� k3fjy

"B#HBQ;`�T?B2

"B#HBQ;`�T?B2 AA

a+?KB/i- .X*X �M/ ai�H- JX �M/ _Q?M2`i- >X �M/ "mb+?K�MM- 6X
S�ii2`M@P`B2Mi2/ aQ7ir�`2 �`+?Bi2+im`2 , S�ii2`Mb 7Q` *QM+m``2Mi
�M/ L2irQ`F2/ P#D2+ib UkyyyV
qBH2v
EB`+?2`- JX �M/ C�BM- SX Ukyy9V
S�ii2`M@P`B2Mi2/ aQ7ir�`2 �`+?Bi2+im`2 , S�ii2`Mb 7Q` _2bQm`+2
J�M�;2K2Mi
qBH2v
"mb+?K�MM- 6X �M/ >2MM2v- EX �M/ a+?KB/i- .X*X UkyydV
S�ii2`M@P`B2Mi2/ aQ7ir�`2 �`+?Bi2+im`2 , � S�ii2`M G�M;m�;2 7Q`
.Bbi`B#mi2/ *QKTmiBM;
qBH2v

�PS f úim/2 /2 *�b , H2b .2bB;M S�ii2`Mb Ĝ .B/B2` o2`M� kNfjy



"B#HBQ;`�T?B2

"B#HBQ;`�T?B2 AAA

"mb+?K�MM- 6X �M/ >2MM2v- EX �M/ a+?KB/i- .X*X UkyydV
S�ii2`M@P`B2Mi2/ aQ7ir�`2 �`+?Bi2+im`2 , PM S�ii2`Mb �M/ S�ii2`M
G�M;m�;2b
qBH2v
LQ`pB;- SX URNNeV
.2bB;M S�ii2`Mb BM .vM�KB+ S`Q;`�KKBM;
P#D2+i qQ`H/ *QM72`2M+2
o2`M�- .X UkyRyV
_2pBbBiBM; i?2 oBbBiQ` , i?2 Cmbi .Q Ai T�ii2`M
CQm`M�H Q7 lMBp2`b�H *QKTmi2` a+B2M+2- oQHX ReXk

�PS f úim/2 /2 *�b , H2b .2bB;M S�ii2`Mb Ĝ .B/B2` o2`M� jyfjy


