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i?2 T2`bQM im`Mb BMiQ � `2KQi2 T�bb2M;2` QM i?2 +�` #v r2�`BM; � o_ ?2�/b2i
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kX3 h?2 b+?2K2 7Q` i?2 b+2M�`BQ #mBH/BM; BM �+iBpBiv jX X X X X X X X X X X X X X X Re

kXN � ;`QmT T`2b2MiBM; i?2 b+2M�`BQ Q7 i?2 Ǵb2MbBiBp2 +�`Ǵ BMi2`�+iBM; rBi? i?2

#HBM/ T�bb2M;2` BM �+iBpBiv jX X X X X X X X X X X X X X X X X X X X X X X X X X X Re

kXRy PM i?2 H27i- i?2 /`Bp2` QM i?2 r�HH T`QD2+iBQMc BM i?2 +2Mi2`- i?2 `2KQi2 T�b@

b2M;2`b �b bBiiBM; QM � #mbc QM i?2 `B;?i- � pB2r 7`QK i?2 i`BT X X X X X X X X X RN

jXR h?2 s_ 2tT2`B2M+2 /B�;`�K Q7 *Q@.`Bp2 X X X X X X X X X X X X X X X X X X X X jy
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jXk h?2 i`�D2+iQ`B2b Q7 i?2 /`Bp2` �M/ i?2 `2KQi2 T�bb2M;2` �`2 i`�+2/ QMiQ i?2

s_ 2tT2`B2M+2 /B�;`�KX X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jk

9XR aQK2 *Q@.`Bp2 biQTb +QHH2+i2/ #v T�`iB+BT�Mib, _Qp2`2iQ BM Ai�Hv UiQT H27iVc

J2H#Qm`M2 BM �mbi`�HB� UiQT `B;?iVc EmK�bB BM :?�M� U#QiiQK H27iVc JBH�M BM

Ai�Hv U#QiiQK `B;??iVX X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X j3

9Xk aQK2 h`Qi`Q #mb2b [m2m2BM; BM i?2 bi`22i Q7 � #mbv EmK�bX X X X X X X X X X X 9y

9Xj aQK2 h`Qi`Q /`Bp2`b 7`QK EmK�bB b?Qr i?2 b2�i i?2v rQmH/ `2b2`p2 iQ `2KQi2

T�bb2M;2`b �b r2HH �b i?2 ?2�/`2bi r?2`2 i?2v rQmH/ KQmMi i?2 *Q@.`Bp2

T`QiQivT2 QMiQX X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9k

9X9 h?2 �iH�b Q7 *Q@.`Bp2 biQTb BM JQxBHH� >m#bX � +HQb2 mT Q7 � T�`iB+mH�` biQT

BM P+2�MB� r?2`2 �M �p�i�` ?�b #22M �M+?Q`2/ UQM i?2 `B;?iVX X X X X X X X X 9j

8XR h?2 �_ /BQ`�K� Bb +QKTQb2/ #v � KQ/2H +�` �M/ �M AT?QM2 r?Qb2 /BbTH�v

rQ`Fb �b �_ 2M�#H2/ rBM/b?B2H/X X X X X X X X X X X X X X X X X X X X X X X X X 93

8Xk S�`iB+BT�Mib `2pB2rBM; i?2 T`BMi2/ TB+im`2b Q7 *Q@.`Bp2 biQTb �M/ BMi2`�+iBM;

rBi? i?2 `2KQi2 `2b2�`+?2` i?`Qm;? :QQ;H2 J22iX X X X X X X X X X X X X X X X 8y

8Xj hrQ T�`iB+BT�Mib rQ`FBM; QM i?2 b2H2+iBQM Q7 i?2B` QrM �p�i�`b �M/ Qp2`H�TTBM;

i?2 i`�MbT�`2Mi �p�i�` +�`/ QMiQ � *Q@.`Bp2 biQT TB+im`2X h?Bb T`QiQivTBM;

b2bbBQM ?�TT2M2/ `2KQi2Hv r?BH2 i?2 `2b2�`+?2` r�b +QMM2+i2/ i?`Qm;? :QQ;H2

J22i rBi? i?2 T�`iB+BT�MiX X X X X X X X X X X X X X X X X X X X X X X X X X X X X 8y

8X9 h?2 `2b2�`+?2` �M/ i?2 T�`iB+BT�Mib i�FBM; � b2H7B2 iQ;2i?2` BM i?2 �iH�b 2MpB@

`QMK2MiX h?2 TB+im`2b r2`2 i�F2M #v i?2 `2b2�`+?2`- r?Q r�b �HbQ `2KQi2Hv

+QMM2+i2/ iQ i?2 T�`iB+BT�Mib i?`Qm;? pB/2Q +�HHX X X X X X X X X X X X X X X X 8R
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8X8 � T�`iB+BT�Mi- TB+im`2/ BM i?2 bK�`iT?QM2 b+`22M Q7 i?2 `2b2�`+?2`- b22b ?2`

?vT2`@`2�HBbiB+ �p�i�`X �;�BM- i?2 T`QiQivTBM; b2bbBQM ?�TT2M2/ `2KQi2Hv /m2

iQ *QpB/@RN `2bi`B+iBQMb �M/ i?Bb TB+im`2 r�b i�F2M #v i?2 `2b2�`+?2` r?Q r�b

+QMM2+i2/ rBi? ?2` i?`Qm;? :QQ;H2 J22i r?BH2 #Qi? r2`2 pBbBiBM; i?2 �iH�b

QM JQxBHH� >m#bX X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 8j

eXR h?2 +�` TQ/ KQmMi2/ BM � +�`X X X X X X X X X X X X X X X X X X X X X X X X X X ey

eXk .`Bp2` :X KQmMiBM; i?2 +�` TQ/ T`QiQivT2X h?2 irQ bmM;H�bb2b r2`2 � [mB+F

7Bt iQ i?2 Qp2`2tTQbm`2 iQ bmKK2` bmMHB;?iX X X X X X X X X X X X X X X X X X X eR

eXj h?2 i?`22 /B772`2Mi BMi2`7�+2b T�bb2M;2`b +QmH/ DQBM i?2 i`BT #v, H�TiQT UiQT

H27iVc o_ ?2�/b2i UiQT `B;?iVc r�HH T`QD2+iBQM U#QiiQK H27i �M/ `B;?iVX X X X X ee

eX9 S�`iB+BT�Mi SX r`Qi2 MQi2b QM i?2 _Qp2`2iQ TQbi+�`/ /2b+`B#BM; i?2 2KQiBQM�H

p�Hm2 Q7 i?�i i`BT iQ ?2`X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X eN

eX8 S�`iB+BT�Mi 6R /BbTH�v2/ i?2 i`BT TQbi+�`/ iQ;2i?2` rBi? ?2` 7�KBHv TB+im`2bX eN

t



GBbi Q7 h�#H2b

jXR _2+`mBiK2Mi �M/ iBK27`�K2 Q7 i?2 T`QiQivTBM; T`Q+2bbX X X X X X X X X X X X X j9

8XR h?2 �p�i�`b b2H2+iBQM K�/2 #v i?2 e T�`iB+BT�MibX X X X X X X X X X X X X X X X 8d

tB



GBbi Q7 �##`2pB�iBQMb

�_ �m;K2Mi2/ `2�HBiv

�o �miQMQKQmb p2?B+H2

2>JA 1ti2`M�H ?mK�M@K�+?BM2 BMi2`7�+2b

J_ JBt2/ `2�HBiv

h�* h?Qm;?i7mH �miQMQKQmb *�`b

o_ oB`im�H `2�HBiv

s_ 1ti2M/2/ `2�HBiv

tBB







*?�Ti2` R

AMi`Q/m+iBQM

AM � M2�` 7mim`2 �miQMQKQmb +�`b rBHH HBF2Hv TQTmH�i2 i?2 m`#�M 2MpB`QMK2Mi iQ;2i?2` rBi?

i`�/BiBQM�H +�`b �M/ Qi?2` `Q�/ mb2`bX q?BH2 i?2v rBHH �+im�HHv +QMbBbi Q7 m`#�M@ b+�H2 `Q#Qib

BKK2`b2/ BM � bQ+BQ@i2+?MB+�H +QMi2ti- bQ 7�` �miQMQKQmb +�`b ?�p2 #22M �HKQbi 2t+HmbBp2Hv

HQQF2/ �i 7`QK i?2 T2`bT2+iBp2 Q7 b�72iv �M/ 7mM+iBQM�HBiv �M/ i?2v ?�p2 MQi #22M /2bB;M2/

iQr�`/b �+iBM; �b bQ+B�H m`#�M #2BM;bX Ǵ*�`b rBi? �M AMi2MiǴ Bb � /2bB;M@ `2b2�`+? /`Bp2M

S?. T`QD2+i r?B+? 2MpBbBQMb +�`b #2vQM/ i?2B` +Q`2 Q#D2+iBp2b Q7 7mM+iBQM�HBiv �M/ b�72iv-

�M/ 2tTHQ`2b ?Qr TQbBiBp2 �M/ 2M`B+?BM; +�`@iQ@?mK�M �M/ ?mK�M@iQ@?mK�M `2H�iBQMb?BTb

+�M #2 T`QKTi2/ #v 2K#2//BM; bQ+B�H BMi2MiBQMb �M/ #2?�pBQm`b BM i?2 +�`X

RXR 6`QK /2bB;M BMimBiBQMb iQr�`/b `2b2�`+? [m2biBQMb

Jv `2b2�`+? /2T�`ib 7`QK i?2 B/2� i?�i �miQMQKQmb +�`b b?QmH/ #2 HQQF2/ �i �b � T�`iB+mH�`

FBM/ Q7 bQ+B�H `Q#Qi (R)- /m2 iQ RV i?2B` T?vbB+�H b+�H2- kV i?2 bQ+BQ@ i2+?MB+�H- m`#�M +QM@

i2ti i?2v rBHH BM?�#Bi- jV i?2 �`iB7B+B�H BMi2HHB;2M+2 i?2v �`2 T`QpB/2/ rBi?X Jv BMimBiBQM Bb

i?�i 7Q` � TQbBiBp2 �M/ 2M`B+?BM; `2H�iBQMb?BT rBi? ?mK�Mb- �miQMQKQmb +�`b BM?�#BiBM; Qm`

M2B;?#Q`?QQ/b b?QmH/ #2 �TT`Q�+?2/ #2vQM/ Tm`2Hv i?2B` /`BpBM; 7mM+iBQM�HBiv �M/ b�72iv

iQr�`/b bmTTQ`iBM; i?2 2K2`;2M+2 Q7 M2r FBM/ Q7 bQ+B�H �+iBQMbX AM i?2 `2+2Mi T�`iB+BT�iQ`v

/2bB;M BMBiB�iBp2 #v :2?H �`+?Bi2+ib �M/ 6Q`/ aK�`i JQ#BHBiv- +�HH2/ ǳGBpBM; bi`22i Q7 iQ@

R
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KQ``QrǴ (k)- i?2v ?�p2 HBbi2/ �b � /2bB;M T`BM+BTH2 i?2 7QHHQrBM; U+BiBM; 7`QK i?2 r2#bBi2V, Ǵ

(XXX) Qm` KQ#BHBiv /2pB+2b b?QmH/ #2 �b 2KQiBp2 �b r2 �`2X :QQ/ p2?B+H2b �`2 �b 2KT�i?2iB+-

2tT`2bbBp2 �M/ +QMbB/2`�i2 �b T2QTH2 �`2X h?2v `2bT2+i ?mK�M �ii2MiBQM bT�Mb �M/ +�i2` iQ

?mK�M /2bB`2 7Q` 2KT�i?v �M/ +QMM2+iBQMX h?2v 7�+BHBi�i2 `2�H ?mK�M +QMM2+iBQM i?`Qm;?

T2QTH2 r�i+?BM; �M/ QTTQ`imMBiB2b 7Q` BMi2`�+iBQMXǴ

_2+2Mi `2b2�`+? �#Qmi i?2 i`QHH2v /BH2KK� �HbQ `2TQ`i2/ i?�i i?2 #B;;2bi `Q�/#HQ+F Q7 �m@

iQMQKQmb +�`b �/QTiBQM K�v #2 MQi i2+?MB+�H �i �HH- #mi Tbv+?QHQ;B+�H, �i i?2 KQK2Mi T2QTH2

b�v i?2v rQmH/ 72�` `B/BM; BM �miQMQKQmb +�`b #2+�mb2 i?2v rQmH/MǶi i`mbi i?2K (j)X h`mbi

Bb +?�`�+i2`Bx2/ #v i?2 rBHHBM;M2bb iQ vB2H/ pmHM2`�#BHBiv iQ �MQi?2` 2MiBiv �M/ Bi Bb +`BiB@

+�H i?�i T2QTH2 +�M +QK7Q`i�#Hv T`2/B+i �M/ mM/2`bi�M/ i?2 #2?�pBQm` Q7 i?2 Qi?2` 2MiBiv-

#2BM; Bi 7Q` 2t�KTH2 �M �miQMQKQmb +�`X � bi`�i2;v +QmH/ #2 iQ /2bB;M i?2 �miQMQKQmb

+�`b BMi2`7�+2b bQ i?�i mb2`b +QmH/ ?�p2 bQK2 i`�MbT�`2M+v QM i?2B` BMi2MiBQMb �M/ /2+BbBQM

K�FBM;- #mi MQi iQQ Km+? iQ Qp2`r?2HK T2QTH2 �M/ BM/m+2 �MtB2iv (9) (8)X � +QMbBbi2Mi

�KQmMi Q7 rQ`F ?�b #22M `2+2MiHv +QM/m+i2/ QM i?2 iQTB+ Q7 i`mbi +�HB#`�iBQM BM �miQMQKQmb

/`BpBM;- r?B+? /2b+`B#2b i?2 +QM;`m2M+2 #2ir22M �M BM/BpB/m�HǶb i`mbi BM �miQK�i2/ bvbi2Kb

�M/ Bib �#BHBiB2b (e)X AM T�`iB+mH�`- GQ+F2M 2i �HX bm;;2bi2/ i?2 /2bB;M Q7 �K#B2Mi HB;?i /BbTH�v

BMbB/2 �M �miQMQKQmb +�` (d) (3)- r?BH2 qBMi2`b#2`;2` 2i �HX BMi`Q/m+2/ �m;K2Mi2/ `2�HBiv

BMi2`7�+2b (N) iQ +QMp2v i?2 bi�i2 Q7 i?2 +�` �M/ Bib b?Q`i TH�MX wB?bH2` 2i �HX (Ry) T`QiQivT2/

� T?vbB+�H �p�i�` r?B+? mb2/ bQ+B�H +m2b �M/ �Mi?`QTQKQ`T?BbK iQ i`�MbH�i2 i?2 +�`Ƕb bi�i2

�M/ BMi2MiBQMb BMiQ ?mK�M #2?�pBQm`b- bQ i?�i +�` Q++mT�Mib +QmH/ 2�bBHv BMi2`T`2i i?2KX

h?�i b�B/- A i?BMF i?�i �HHQrBM; KmHiBTH2 r�vb 7Q` +�`b �M/ ?mK�Mb iQ BMi2`�+i BM i?2 m`#�M

2MpB`QMK2Mi i?�i �`2 MQi bi`B+iHv 7mM+iBQM�H iQ /`BpBM; �M/ b�72iv +QmH/ �HbQ bmTTQ`i #mBH/BM;

i`mbi bBM+2 T2QTH2 +QmH/ 2H�#Q`�i2 K2Mi�H KQ/2Hb Q7 �`iB7B+B�H +�`b #2?�pBQm`b �b 2M�+i2/ BM

KmHiBTH2 bBim�iBQMb �M/ +QMi2tibX Ai rQmH/ #2 HBF2 �ii2M/BM; iQ i?2 #2?�pBQm` Q7 � bQ+B�H #2BM;

�M/ +QHH2+iBM; 2pB/2M+2b Q7 Bib �iiBim/2 BM M2mi`�H bBim�iBQMb- r?2M QM2Ƕb 7Q+mb Bb M2Bi?2` QM

T`Q#BM; MQ` QM Dm/;BM;X
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.`�rBM; 7`QK Kv BMBiB�H BMimBiBQM Q7 HQQFBM; �i �miQMQKQmb +�`b �b bQ+B�H m`#�M #2BM;b #2@

vQM/ /`BpBM; �M/ b�72iv 7mM+iBQM�HBiB2b- A +`�7i2/ �M BMBiB�H /2bB;M +?�HH2M;2 �b � bi�`iBM;

TQBMi Q7 Kv /2bB;M 2tTHQ`�iBQM,

>Qr KB;?i ?mK�Mb #QM/ rBi? �M/ i?`Qm;? �miQMQKQmb +�`b #2vQM/ b�72iv �M/ Tm`2 /`BpBM;

+B`+mKbi�M+2b #v i�FBM; �/p�Mi�;2b Q7 i?2 T2`+2Tim�H �M/ /2+BbBQM K�FBM; �#BHBiB2b Q7 bm+?

p2?B+H2b Q7 i?2 7mim`2\

� 7Q;;v- BMBiB�H /2bB;M +?�HH2M;2 Bb 7�` 7`QK #2BM; � S?. `2b2�`+? [m2biBQM- #mi BMbTB`�@

iBQM�H 2MQm;? iQ ;Bp2 `Bb2 iQ � +QmTH2 Q7 /2bB;M +QM+2Tib iQ bi�`i 7`QKX AM7�+i- ǳ*�`b rBi?

�M AMi2MiǴ /2T�`ib 7`QK irQ /B772`2Mi /2bB;M +QM+2Tib, h?Qm;?i7mH �miQMQKQmb *�`b �M/

*Q@.`Bp2- r?B+? 7Q+mb `2bT2+iBp2Hv QMiQ ?mK�M@iQ@+�` �M/ ?mK�M@iQ@?mK�M `2H�iBQMb?BTb

2M�#H2/ #v �miQMQKQmb +�`b BM i?2 7mim`2X

h?Qm;?i7mH �miQMQKQmb *�`b

h?Bb +QM+2Ti 2MpBbBQMb +�`@iQ@?mK�M `2H�iBQMb?BTb BM r?B+? +�`b 2tT`2bb i?2B` 7`B2M/Hv �i@

iBim/2 �M/ � bQ`i Q7 bQ+B�H 2K#2//2/ BMi2MiBQM�HBiv iQ T2QTH2 BM i?2 bi`22ib #v K2�Mb Q7

T`QD2+iBQMb QMiQ �M/ QmibB/2 Q7 i?2 +�`X h?2 +QM+2Ti mM7QH/b BM b2p2`�H 2t2KTH�`v b+2M�`BQb-

r?B+? rBHH #2 7m`i?2` /2b+`B#2/ BM *?�Ti2` kX 6Q` 2t�KTH2- i?�MFb iQ i?2B` �`iB7B+B�H pB2rBM;

+�T�#BHBiB2b- /`Bp2`H2bb +�`b rBHH #2 �#H2 iQ bTQi �K�xBM; pB2rb i?�i �`2 MQi �++2bbB#H2 iQ ?m@

K�Mb- biQ`2 i?2K �b TB+im`2b �M/ H2i T�bbBM;@#v T2/2bi`B�Mb 2MDQv i?2K �b T`QD2+iBQMbX *�`b

biQ`BM; � K2KQ`v +QmH/ b?Qr �M �m`� QM i?2 +�` `QQ7 r?2M T�`F2/ �M/ T2QTH2- #v FMQ+FBM;

QM i?2 +�` rBM/Qrb- +QmH/ i?2M mMHQ+F Bi �M/ ;2i Bi b?QrM �b � T`QD2+iBQMX

*Q@.`Bp2

h?Bb +QM+2Ti 2MpBbBQMb ?mK�M@iQ@?mK�M `2H�iBQMb?BTb 2M�#H2/ #v � ?B;?Hv �miQK�i2/ +�`X

*Q@.`Bp2 Bb � M2r r�v Q7 i`�p2HBM; �M/ bQ+B�HBxBM; #v +�`b #2ir22M � /`Bp2` �M/ � `2KQi2
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T�bb2M;2` mbBM; o_ �i ?QK2X AM i?Bb +QM+2Ti- i?2 �miQMQKQmb +�` rBHH #2 �#H2 iQ ?Qbi

� `2KQi2 T�bb2M;2` BMbB/2 i?2 p2?B+H2 i?`Qm;? � /B;Bi�H Q` `Q#QiB+ 2K#Q/BK2Mi- �b r2HH �b

#2 /`Bp2M 7`QK ?QK2 #v i?2 `2KQi2 T�bb2M;2`X h?2 bQ+B�H BMi2MiBQM Q7 i?2 +�`b +QmH/ #2

+QMp2v2/ #v BM@+�` BMi2`7�+2b- bm+? �b i?2 BMi2`7�+2 7Q` i?2 `2KQi2 T�bb2M;2` 2K#Q/BK2MiX

RXk q?�i �M/ r?Qb2 BMi2Mi\

_2b2�`+? +QM/m+i2/ QM �miQMQKQmb +�`b ?�p2 #22M +m``2MiHv 7Q+mbBM; QM i?2 +QKKmMB+�iBQM

Q7 i?2 +�`Ƕb BMi2Mi #Qi? iQ i?2 T�bb2M;2`b BMbB/2 i?2 +�`- �b �H`2�/v /2b+`B#2/ BM i?2 T`2pBQmb

b2+iBQM- �M/ iQ Qi?2` `Q�/ mb2`bX 6Q` ǴBMi2MiBQMbǴ Bi Bb K2�Mi i?2 b?Q`i i2`K TH�M i?�i i?2

+�` rBHH T2`7Q`K BM �M �miQMQKQmb r�v- bm+? �b bHQrBM; /QrM- #`2�FBM; iQ H2i � T2/2bi`B�M

+`Qbb- 7QHHQrBM; � T�`iB+mH�` i`�D2+iQ`v- �M/ bQ QMX h?2 `2�bQMb r?v i?2 BMi2MiBQM Q7 i?2

+�` +QmH/ ;2i +QKKmMB+�i2/ iQ i?2 +�` Q++mT�Mib �`2 iQ ?2HT mM/2`bi�M/ i?2 /2+BbBQMb Q7

i?2 �miQK�iBQM �M/ K�F2 Bi 2�bB2` iQ �bb2bb i?2 +m``2Mi /`BpBM; bBim�iBQM r?2M M22/2/- 7Q`

2t�KTH2 BM +�b2 Q7 � i�F2@Qp2` `2[m2bi (d) (3) (N) (Ry) X aBKBH�`Hv- i?2 `2�bQMb iQ +QKKmMB+�i2

i?2 +�` BMi2MiBQM iQ T2/2bi`B�Mb- +v+HBbib �M/ Qi?2` /`Bp2`b �`2 iQ 7�+BHBi�i2 +Q@2tBbi2M+2 QM

i?2 `Q�/b �M/ `2TH�+2 bQ+B�H bB;M�Hb r?B+? ?�p2 ?2HT2/ `Q�/r�v M2;QiB�iBQMb #2ir22M ?mK�Mb

bQ 7�`- �b BM i?2 +�b2 Q7 i?2 pBbm�H AMi2MiBQM AM/B+�iQ` +QM+2Ti #v LBbb�M (RR)X *�` /`Bp2`b

�M/ Qi?2` `Q�/ mb2`b ?�p2 #22M +QKKmMB+�iBM; i?2B` BMi2MiBQM H�`;2Hv i?`Qm;? KQp2K2Mi-

2v2 +QMi�+i �M/ #Q/v ;2bim`2b �M/ `2b2�`+?2`b QM �miQMQKQmb +�`b �`2 +m``2MiHv 7�+BM; i?2

+?�HH2M;2 Q7 ?Qr iQ bm#biBimi2 �M/ i`�MbH�i2 bm+? � r�v Q7 +QKKmMB+�iBQM iQ �miQMQKQmb

p2?B+H2bX AM i?Bb `2b2�`+?- BMi2Mi Bb K2�Mi #2vQM/ /`BpBM; �M/ b�72iv 7mM+iBQM�HBiv iQr�`/b i?2

2K2`;2M+2 Q7 bQ+B�H `2H�iBQMb?BTbX A i`v iQ T`Q#2 B7 �miQK�iBQM BM +�`b +�M �HbQ BM+Hm/2 bQ+B�H

BMi2MiBQMb �M/ iQ /Q bQ A rBHH 2tTHQ`2 M2r 2K2`;BM; bQ+B�H `2H�iBQMb?BTb #2ir22M �miQMQKQmb

+�`b �M/ ?mK�Mb- �b r2HH �b #2ir22M ?mK�Mb i?`Qm;? �miQMQKQmb +�`bX h?2`27Q`2- A TQb2
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Ǵq?�i �M/ r?Qb2 BMi2Mi\Ǵ �b �M QT2M [m2biBQM iQ r?B+? A rBHH +QK2 #�+F �i i?2 2M/ Q7 i?2

i?2bBbX

RXj h?2 bi`m+im`2 Q7 i?2 i?2bBb

h?Bb `2b2�`+? Bb bi`m+im`2/ BM d +?�Ti2`b- BM+Hm/BM; i?Bb QM2X �b � ;mB/2 iQ i?2 Q`;�MBx�iBQM

Q7 i?Bb rQ`F,

*?�Ti2` k /2b+`B#2b i?2 k BMBiB�H /2bB;M +QM+2Tib i?�i A `2bT2+iBp2Hv +Q@+`2�i2/ �M/ 2tT2`B2M+2@

T`QiQivT2/ #27Q`2 M�``QrBM; /QrM iQ i?2 QM2 +QM+2Ti r?B+? rBHH #2 i?2 7Q+mb Q7 i?2 S?.

`2b2�`+?X A rBHH /27BM2 i?2 S?. `2b2�`+? [m2biBQMb �`QmM/ BiX

*?�Ti2` j T`2b2Mib i?2 K2i?Q/QHQ;v A +�K2 mT rBi? iQ T`QiQivT2 i?2 *Q@.`Bp2 +QM+2Ti-

r?B+? Bb 7`�K2/ �b �M s_ 2tT2`B2M+2X

*?�Ti2`b 9- 8- e /2Hp2 BMiQ i?2 j T`QiQivTBM; BMi2`p2MiBQMb r?B+? �HHQr2/ /`Bp2`b �M/ `2KQi2

T�bb2M;2`b iQ 2M�+i i?2 *Q@.`Bp2 2tT2`B2M+2 BM Bib K�BM BMi2`�+iBQMbX _2bmHib Q7 i?2 BMi2`@

p2MiBQMb �`2 T`2b2Mi2/ �M/ /Bb+mbb2/ BM 2�+? +?�Ti2`X

*?�Ti2` d bmKK�`Bx2b i?2 K�BM Qmi+QK2b Q7 i?2 i?2bBb- �b r2HH Bib HBKBi�iBQMb- �M/ QT2Mb mT

iQ � 7mim`2 +QMiBMm�iBQM Q7 i?2 `2b2�`+?X



*?�Ti2` k

q?B+? r�v iQ #QM/

AM *?�Ti2` R- A ?�p2 7`�K2/ � /2bB;M BMimBiBQM BMiQ � `2b2�`+? [m2biBQM- /`Bp2M #v +m`BQbBiv,

>Qr KB;?i ?mK�Mb #QM/ rBi? �M/ i?`Qm;? �miQMQKQmb +�`b #2vQM/ b�72iv �M/ Tm`2 /`BpBM;

+B`+mKbi�M+2b #v i�FBM; �/p�Mi�;2b Q7 i?2 T2`+2Tim�H �M/ /2+BbBQM K�FBM; �#BHBiB2b Q7 bm+?

p2?B+H2b Q7 i?2 7mim`2\ AM *?�Ti2` k- �7i2` 2tTHQ`BM; k 2�`Hv /2bB;M +QM+2Tib- A rBHH b2H2+i

QM2- *Q@.`Bp2- iQ #2 i?2 7Q+mb Q7 Kv i?2bBb �b Bi /2�Hb rBi? i?2 bQ@7�` mM2tTHQ`2/ 2K2`;BM;

bQ+B�H `2H�iBQMb?BTb #2ir22M T2QTH2 r?B+? +�M #2 2M�#H2/ #v �miQMQKQmb /`BpBM;X

*�`b rBi? �M AMi2Mi `2b2�`+? /2T�`ib 7`QK irQ /B772`2Mi 2�`Hv /2bB;M +QM+2Tib, h?Qm;?i7mH

�miQMQKQmb *�`b �M/ *Q@.`Bp2X h?2 7B`bi QM2 2tTHQ`2b ?Qr iQ #QM/ rBi? �M �miQMQKQmb

+�` �b � ?mK�M- i?2 H�ii2` QM2 ?Qr iQ #QM/ i?`Qm;? �M �miQMQKQmb +�` #2ir22M ?mK�MbX

Jm+? `2b2�`+? ?�b #22M `2+2MiHv /QM2 iQ 2tTHQ`2 i?2 bQ+B�H �bT2+ib Q7 �miQMQKQmb p2?B+H2b

�M/ ?Qr i?2v rQmH/ b?�T2 i?2 BMi2`�+iBQMb i?�i �`2 T�`i Q7 i`�77B+ r?2M i?2v rBHH TQT@

mH�i2 �M/ #2 BMi2;`�i2/ BM i?2 m`#�M 2MpB`QMK2MiX 6`QK i?2 H2Mb Q7 i?2 bQ+B�H b+B2M+2b-

oBMF??mvx2M �M/ *27FBM (RR) ?B;?HB;?i i?�i �b i`�77B+ Bb � T�`iB+mH�` 7Q`K Q7 Tm#HB+ bQ+B�H HB72

�M/ 2�+? �+i BMpQHp2b i?2 BMi2`T`2i�iBQM Q7 +mHim`�H bB;Mb �M/ bB;M�Hb- i?2M 2p2M i?Qb2 �bT2+ib

Q7 KQ#BHBiv r?B+? �i 7B`bi b22K Tm`2Hv i2+?MB+�H U�++2H2`�iBM;- bHQrBM; /QrM- 2i+XV M22/ iQ

�++QmMi 7Q` i?2B` bQ+B�H bFBHHbX h?2B` `2b2�`+? BMiQ ǴbQ+B�HHv �++2Ti�#H2 +�`bǴ �`;m2b i?�i Bi Bb

2ti`2K2Hv HBF2Hv iQ Q++m` i?�i i?2 ǴbQ+B�HǴ ;2ib HQbi BM i?2 T`Q+2bb Q7 �#bi`�+iBM; i?2 mb2`b #2@

e



d

?�pBQm`b BMiQ �miQMQKQmb p2?B+H2bǶ 2M;BM22`BM;- bm+? �b i?2 T`Q+2bb2b Q7 M2;QiB�iBQM #2ir22M

`Q�/ mb2`bX AM Q`/2` iQ bQHp2 i?Bb- i?2v +QK2 mT rBi? i?2 B/2� Q7 i?2 AMi2MiBQM AM/B+�iQ`-

iQ �HHQr M2;QiB�iBQM #2ir22M /`Bp2`b- T2/2bi`B�Mb �M/ �miQMQKQmb p2?B+H2b #v `2T`2b2MiBM;

i?2 +�`Ƕb BMi2MiBQMb Q7 KQp2K2Mi i?`Qm;? � HB;?i bi`BT �b 2ti2`M�H BMi2`7�+2X J�Mv Qi?2`

`2b2�`+?2`b ?�p2 #22M 2tTHQ`BM; i?2 TQi2MiB�HHv bBKBH�` �TT`Q�+?2b #�b2/ QM 2>JAb U2ti2`@

M�H ?mK�M@K�+?BM2 BMi2`7�+2bV �b � r�v iQ bmTTQ`i i?2 BMi2`�+iBQMb #2ir22M �miQMQKQmb

p2?B+H2b �M/ Qi?2` `Q�/ mb2`b (Rk)- mT iQ +QM+2Tim�HBxBM; b?�T2@+?�M;BM; BMi2`7�+2b (Rj)X

6`QK � KQ`2 K2i?Q/QHQ;B+�H T2`bT2+iBp2- ai`QK#2`; 2i �HX (R9) 7Q+mb i?2B` �ii2MiBQM QM

r?B+? /2bB;M i2+?MB[m2b +QmH/ #2 2772+iBp2 BM i?2 /2bB;M Q7 7mim`2 bQ+B�H 2tT2`B2M+2b rBi? �M/

rBi?BM �miQMQKQmb p2?B+H2bX h?2B` +QMi`B#miBQM QT2M mT i?2 /2bB;M bT�+2 iQ 7mim`2 bQ+B�H

BMi2`�+iBQMb ?�TT2MBM; MQi QMHv #2ir22M i?2 `Q�/ mb2`b �M/ i?2 �miQMQKQmb +�`b- #mi �HbQ

#2ir22M T2QTH2 b?�`BM; � i`BT BM i?2 b�K2 p2?B+H2 �M/ #2ir22M i?2 M2r@/`Bp2`fmb2` �M/ i?2

�miQMQKQmb +�`X h?2 K2i?Q/QHQ;B+�H �TT`Q�+? i?2v /2pBb2 +QMbBbib Q7 � /B772`2Mi b2i Q7 /2@

bB;M K2i?Q/b 7Q` 2�+? Q7 i?2 QmiHBM2/ bQ+B�H 2tT2`B2M+2b i?2v 7Q+mb QMX h?2 K2i?Q/b `�M;2

7`QK qBx�`/@Q7@Px iQ T22`@iQ@T22` BMi2`pB2rb- �b 2�+? Bb K2�Mi iQ mM7QH/ �M/ `2p2�H /B772`@

2Mi BMi2`�+iBQMb �M/ bQ+B�H �bT2+ib rBi? �miQMQKQmb p2?B+H2bX �b i?2 +�` ;�BMb BM+`2�bBM;

�;2M+v- i?2 /2bB;M Q7 bm+? �miQMQKQmb p2?B+H2 M22/b iQ i�F2 BMiQ �++QmMi #Qi? i?2 2tBbiBM;

bQ+B�H +QMi2tib BM r?B+? +�`b ?�p2 #22M �+iBM; bQ 7�` �M/ BM r?B+? bQ+B�H BMi2`�+iBQMb ?�p2

#22M ;`QmM/2/- �b r2HH �b M22/BM; iQ T`Q#2 BMiQ i?2 TQbbB#H2 7mim`2b �M/ 2MpBbBQM r?B+? M2r

BMi2`�+iBQMb �M/ +QMi2tib Q7 mb2 K�v 2K2`;2 7`QK bm+? i2+?MQHQ;B+�H TQbbB#BHBiB2bX L2r i2+?@

MQHQ;B2b �772+i i?2 2MpB`QMK2Mi i?2v �`2 BMi`Q/m+2/ BMiQ- #`BM;BM; BMi2M/2/ �M/ mMBMi2M/2/

+QMb2[m2M+2b (R8) r?B+? 2tTHQ`�iQ`v /2bB;M K2i?Q/b +QmH/ ?2HT �MiB+BT�i2 �M/ mMi�M;H2X

AM i?Bb +?�Ti2`- i?2 irQ BMBiB�H +QM+2Tib Q7 i?2 `2b2�`+?- h?Qm;?i7mH �miQMQKQmb *�`b �M/

*Q@.`Bp2- �`2 7B`bi BMi`Q/m+2/ i?`Qm;? i?2B` b+2M�`BQb �M/ i?2M- i?2 /2bB;M K2i?Q/b r?B+?

�HHQr2/ T`Q#BM; rBi? mb2`b �M/ bi�F2?QH/2`b �`2 /2b+`B#2/X h?2 +?�Ti2` 2M/b mT `2p2�HBM;

i?2 `2b2�`+? /B`2+iBQM r?B+? r�b 2p2Mim�HHv b2H2+i2/ �b i?2 +Q`2 Q7 i?2 S?. T`QD2+i �M/ i?2
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`2�bQMb i?�i #`Qm;?i iQ i?�i +?QB+2 �`2 �`;mK2Mi2/X

kXR h?Qm;?i7mH �miQMQKQmb *�`b

h?Bb +QM+2Ti 2MpBbBQMb +�`@iQ@?mK�M `2H�iBQMb?BTb BM r?B+? +�`b 2tT`2bb i?2B` bQ+B�H �iiBim/2

�b bQK2 bQ`i Q7 2K#2//2/ BMi2MiBQM�HBiv �M/ #2?�pBQm` iQr�`/b T2QTH2 QM i?2 bi`22ib #v

K2�Mb Q7 T`QD2+iBQMb QMiQ �M/ QmibB/2 Q7 i?2 +�`X h?2 +QM+2Ti mM7QH/b BM i?2 7QHHQrBM; b2p@

2`�H b+2M�`BQb- Tmb?BM; #2vQM/ Tm`2 /`BpBM; �M/ b�72iv 7mM+iBQM�HBiB2bX

h?2 1KT�i?B+ *�`b

�miQMQKQmb +�`b rQmH/ ?�p2 i?2 �#BHBiv iQ b2Mb2 i?2 i`mbi Q7 T2/2bi`B�Mb �M/ #2?�p2 �+@

+Q`/BM;HvX aB/2r�HFb �M/ bi`22ib rQmH/ #2 `2i?Qm;?iX *�`b rQmH/ b?Qr i?2B` #2?�pBQm`�H

�iimM2K2Mi iQ T2/2bi`B�MǶb i`mbi i?`Qm;? � T`QD2+i2/ �m`� i?�i rBHH b?Qr i?2 /Bbi�M+2 r?B+?

i?2 +�` rBHH F22T 7`QK i?2 T2/2bi`B�M- �iimM2/ iQ i?2 bT2+B7B+ i`mbi iQr�`/b �miQMQKQmb +�`b

Q7 i?�i bT2+B7B+ T2`bQM U6B;X kXRVX h?Bb #2?�pBQm` Bb K2�Mi iQr�`/b 2bi�#HBb?BM; � T2`bQM�H

`2H�iBQMb?BT rBi? T2/2bi`B�M r?B+? +QmH/ 2pQHp2 i?`Qm;? iBK2X

h?2 *QHH�#Q`�iBp2 *�`b

S2QTH2 rQmH/ 2M�+i � T�`iB+mH�` KQp2K2Mif+?Q`2Q;`�T?v iQ +`Qbb i?2 bi`22ibX �miQMQKQmb

+�`b rQmH/ ?�p2 i?2 �#BHBiv iQ BMi2`T`2i i?2 +?Q`2Q;`�T?v �M/ +QQ`/BM�i2 �KQM; i?2Kb2Hp2b

iQ H2i i?2 T2/2bi`B�M +`QbbX h?2 +�`b rQmH/ T`QD2+i BM 7`QMi Q7 i?2K i?2 x2#`� +`QbbBM; B7 i?2v

BMi2M/ iQ H2i i?2 T2/2bi`B�M +`Qbb U6B;X kXkVX

h?2 �m`� QM i?2 _QQ7

�miQMQKQmb +�`b rQmH/ ?�p2 i?2 �#BHBiv iQ bTQi �K�xBM; pB2rb i?�MFb iQ i?2 bB;?ib22BM;

�#BHBiB2b ;`�Mi2/ #v b2MbQ`bX h?2 +�` rBHH biQ`2 TB+im`2b Q7 i?Qb2 pB2rb �M/- r?2M T�`F2/-
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6B;m`2 kXR, h?2 1KT�i?B+ *�`b b+2M�`BQ rBi? i?2 +�` T`QD2+iBM; i?2 �m`� Q7 i`mbiX

6B;m`2 kXk, h?2 *QHH�#Q`�iBp2 *�`b b+2M�`BQ rBi? i?2 +�`b DQBMiHv T`QD2+iBM; x2#`� +`QbbBM;X

rBHH T`QD2+i � ?�HQ QM Bib `QQ7 iQ bB;M�H i?�i � QM2@Q7 @�@FBM/ TB+im`2 +�M #2 b22MX � T2`bQM

+�M FMQ+F QM i?2 +�` �M/ �bF i?2 +�` iQ /BbTH�v i?2 TB+im`2 QMiQ Bib rBM/Qrb Q` rBM/b+`22MX

h?2 /BbTH�v Q7 bm+? � TB+im`2 Bb �b `�`2 �b � ?�HQ- ?�TT2MBM; Dmbi QM2 iBK2 U6B;X kXjVX

h?2 *�` rBi? i?2 1v2

�miQMQKQmb +�`b rQmH/ ?�p2 �M 2v2 i?�i T2/2bi`B�M Q` Qi?2` /`Bp2`b +QmH/ HQQF �i iQ M2;QiB@

�i2 i`�MbBiBQMb QM i?2 bi`22iX h?2 +�` 2v2 rBHH im`M iQ i?2 T2/2bi`B�MfQi?2` /`Bp2` �M/ #HBMF

iQ ;`�Mi i?2 +`QbbBM; U6B;X kX9VX A7 i?2 T2/2bi`B�MfQi?2` /`Bp2` i?�MFb i?2 +�`- i?2 TmTBH

im`Mb BMiQ � ?2�`iX
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6B;m`2 kXj, h?2 �m`� QM i?2 _QQ7X

6B;m`2 kX9, h?2 *�` rBi? i?2 1v2 #HBMFBM; iQ �MQi?2` +�` iQ BM/B+�i2 iQ ;Q 7B`biX
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kXk *Q@.`Bp2

h?Bb +QM+2Ti 2MpBbBQMb ?mK�M@iQ@?mK�M `2H�iBQMb?BTb 2M�#H2/ #v �miQMQKQmb /`BpBM; �M/

bm;;2bib � M2r b2`pB+2 7Q` i`�p2HBM; �M/ bQ+B�HBxBM; #v +�` #2ir22M � /`Bp2` Q7 � b2KB@ �m@

iQMQKQmb +�` �M/ � `2KQi2 T�bb2M;2` +QMM2+i2/ pB� pB`im�H `2�HBiv 7`QK ?QK2X � b2KB@

�miQMQKQmb +�` rBHH #2 �#H2 iQ ?Qbi � `2KQi2 T�bb2M;2` BMbB/2 i?2 +�` �b � ?QHQ;`�K U#v i?2

r�v- /m`BM; i?2 `2b2�`+? A ?�p2 #22M 2tTHQ`BM; pQB+2@QMHv BM@+�` T`2b2M+2 Q7 i?2 T�bb2M;2`

�M/ `Q#QiB+ 2K#Q/BK2MiV �M/ `2�H iBK2 +QKKmMB+�iBQM #2ir22M i?2 /`Bp2` �M/ i?2 `2KQi2

T�bb2M;2` rBHH #2 2M�#H2/X �i i?2 #2;BMMBM;- T`QbT2+iBp2 `2KQi2 T�bb2M;2`b +�M b2H2+i �

HQ+�iBQM 7`QK r?2`2 iQ bi�`i i?2B` *Q@.`Bp2 i`BT 7`QK �KQM; i?2 K�Mv biQTb �`QmM/ i?2

rQ`H/ r?B+? ?�p2 #22M 72�im`2/ BM i?2 *Q@.`Bp2 �iH�b �M/ TH�+2 i?2B` �p�i�` i?2`2 iQ #QQF

i?2B` i`BTX � *Q@.`Bp2 biQT Bb i?2 T?vbB+�H HQ+�iBQM r?2`2 � *Q@.`Bp2 i`BT +�M bi�`i 7`QK-

#H2M/BM; i?2 `2�H �M/ pB`im�H BMiQ �M 2ti2M/2/ `2�HBiv 2tT2`B2M+2 7Q` i?2 /`Bp2` �b r2HH �b 7Q`

i?2 `2KQi2 T�bb2M;2`X � /`Bp2` T�bbBM; M2�`#v i?2 biQT r?2`2 �M �p�i�` ?�b #22M TH�+2/

rQmH/ bTQi bm+? �M �p�i�` �b �M �_ pBbm�HBx�iBQM QM i?2 +�` rBM/b?B2H/X

6B;m`2 kX8, PM i?2 H27i- i?2 T2`bQM `2+Q`/b ?Bbf?2` ?QHQ;`�K �i ?QK2c BM i?2 +2Mi2`- i?2
T2`bQM Bb TB+F2/ mT #v � /`Bp2` �M/ ;2ib MQiB7B2/ i?`Qm;? i?2 hoc QM i?2 `B;?i- i?2 T2`bQM
im`Mb BMiQ � `2KQi2 T�bb2M;2` QM i?2 +�` #v r2�`BM; � o_ ?2�/b2i UBM i?2 TB+im`2- T�T2`
T`QTb �`2 mb2/ �b TH�+2?QH/2`b 7Q` i2+? /2pB+2bV- 2p2M rBi? i?2 QTiBQM iQ i�F2@Qp2` B7 /2bB`2/X

af?2 �M/ +�M /2+B/2 iQ TmHH Qp2`- bi�`i 2M;�;BM; `2KQi2Hv rBi? i?2 T2`bQM 2K#Q/B2/ BM i?2

�p�i�` �M/ 2p2Mim�HHv #Q�`/ ?2`f?BK BM i?2 +�` �b � `2KQi2 T�bb2M;2` 7Q` � b?�`2/ i`BT
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iQ;2i?2`X h?2v +QmH/ #Qi? +QMp2`b2 ǳHBp2Ǵ /m`BM; i?2 i`BT- r?BH2 i?2 `2KQi2 T�bb2M;2` +QmH/

�HbQ 2MDQv i?2 pB2r �b B7 bBiiBM; QM i?2 T�bb2M;2` b2�i #v r2�`BM; � o_ ?2�/b2i U6B;X kX8VX

� pB/2Q b+2M�`BQ ?�b #22M KQ+F2/@mT iQ b?Qr i?2 K�BM BMi2`�+iBQMb #2ir22M i?2 /`Bp2` �M/

i?2 `2KQi2 T�bb2M;2`b (Re)X

h?2 *Q@.`Bp2 +QM+2Ti #mBH/b QM i?2 T`2KBb2b i?�i i?2 +QMp2`;2M+2 Q7 �miQK�i2/ /`BpBM;

�M/ i2H2T`2b2M+2 i2+?MQHQ;B2b +QmH/ T`QpB/2 � M2r bQ+B�H +QMi2ti 7Q` T2`bQM�H BMi2`�+iBQMb

iQ 2K2`;2- i?�i �`2 M2Bi?2` /2T2M/2Mi QM �Mv 2�`HB2` 2bi�#HBb?2/ `2H�iBQMb?BTb MQ` #�b2/ QM

�;2 �77BMBiB2bX 6Q` BMbi�M+2b- �b `2KQi2 T�bb2M;2`b +QmH/ HBF2Hv #2 QH/2` �/mHib �M/ /`Bp2`b

vQmM;2` QM2b- i?2 *Q@.`Bp2 +QM+2Ti +QmH/ 7Qbi2` BMi2`;2M2`�iBQM�H 2M+QmMi2`b i?�i rQmH/MǶi

M�im`�HHv Q++m` BM Qm` 2MpB`QMK2Mi- �i H2�bi BM r2bi2`M +mHim`2bX �Mvr�v- r2 +QmH/ BK�;BM2

i?�i K�Mv T2QTH2 7`QK � rB/2 �;2@`�M;2 rQmH/ #2 BMi2`2bi2/ BM /`BpBM; iQm`b Q7 `2KQi2 HQ@

+�iBQMb �M/ bBKBH�`Hv- Bi K�v r2HH #2 QH/2` T2QTH2 i?�i ?�p2 iBK2 QM i?2B` ?�M/b /QBM; i?2

/`BpBM;X

kXj S`Q#BM; BMBiB�H +QM+2Tib

kXjXR h?Qm;?i7mH �miQMQKQmb *�`b rQ`Fb?QT

h?Qm;?i7mH �miQMQKQmb *�`b +QM+2Ti ?�b #22M +Q@+`2�i2/ /m`BM; � rQ`Fb?QT rBi? `2@

b2�`+?2`b �M/ bi�F2?QH/2`b �i 6`�mM?Q72` �A*Pa BM SQ`iQ USQ`im;�HV- r?B+? ?Qbi2/ i?2

b2bbBQMX N T�`iB+BT�Mib r2`2 `2+`mBi2/ �KQM; 6`�mM?Q72`Ƕb +HB2Mib M2irQ`F- r?Q rQ`F2/ BM

i?2 _�. /2T�`iK2Mi Q7 +�` +QKT�MB2bf +�` 2[mBTK2Mi K�Mm7�+im`2`b �M/ bQ7ir�`2 ?Qmb2b

BMpQHp2/ BM /`BpBM; T`QD2+ibX
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lMHQ+FBM; �miQMQKQmb *�`b a2MbBiBpBiv

h?2 rQ`Fb?QT r�b 2MiBiH2/ ǴlMHQ+FBM; �miQMQKQmb *�`b a2MbBiBpBivǴX Ai +QMbBbi2/ Q7 � ?�H7

/�v +Q@+`2�iBQM b2bbBQM r?B+? BMpQHp2/ T�`iB+BT�Mib BM +`2�iBp2- ?�M/b@ QM �+iBpBiB2b �`QmM/

i?2 i2+?MQHQ;B2b QM #Q�`/ �miQMQKQmb +�`b �M/ �HH i?2 TQi2MiB�H +�T�#BHBiB2b i?�i `2K�BM

mM2tT`2bb2/ �M/ mM2tTHQBi2/X h?2 `2+`mBi2/ T�`iB+BT�Mib `�M;2/ 7`QK 2M;BM22`b- /2bB;M2`b-

?mK�M 7�+iQ` bT2+B�HBbib- bQ7ir�`2 /2p2HQT2`b- �HH b?�`BM; � /22T mM/2`bi�M/BM; Q7 i?2 i2+?@

MQHQ;B2b BMbB/2 i?2 +�` Q7 i?2 7mim`2X h?2 �BK Q7 i?2 rQ`Fb?QT r�b iQ �TT`QT`B�i2 U�M/

+QMi�KBM�i2V i?2 i2+?MQHQ;B+�H FMQrH2/;2 7`QK i?2 T�`iB+BT�Mib �M/ iQ #`�BMbiQ`K TQbbB#H2

M2r mb2b Q7 bm+? i2+?MQHQ;B2b #2vQM/ Tm`2 /`BpBM; �M/ b�72iv 7mM+iBQM�HBiB2b- iQr�`/b � KQ`2

bQ+B�H �TTHB+�iBQMX

�+iBpBiB2b

h?2 rQ`Fb?QT mM7QH/2/ BM j /B772`2Mi �+iBpBiB2bX

h?2 7B`bi QM2 r�b � r�`K@mT 2t+Bb2 �M/ T`QKTi2/ T�`iB+BT�Mib iQ 7Q+mb QM i?2B` FMQrH2/;2 Q7

�miQMQKQmb p2?B+H2b U�obV +�T�#BHBiB2b, r?B+? +�T�#BHBiB2b �`2 mM2tTHQBi2/ �M/ r?B+? QM2b

rQmH/ i?2v bm;;2bi 7Q` i?2 7mim`2 �ob i?�i rQmH/ bm`T`Bb2 i?2K\ S�`iB+BT�Mib r2`2 T`QpB/2/

i2KTH�i2b iQ 7BHH BM/BpB/m�HHv- biB+F i?2K QM � +QHH2+iBp2 #Q�`/ QM i?2 r�HH �M/ b?�`2 #�+F iQ

i?2 ;`QmT U6B;X kXeVV

AM i?2 b2+QM/ �+iBpBiv T�`iB+BT�Mib r2`2 �bF2/ iQ BK�;BM2 � Ǵb2MbBiBp2 +�`Ǵ �M/ iQ bF2i+?

BMi2`�+iBQMb #2ir22M i?�i +�` �M/ Qi?2` m`#�M �+iQ`b- bm+? �b T2/2bi`B�Mb- �MBK�Hb- Qi?2`

+�`b- 2i+X h?2v r2`2 T`QpB/2/ rBi? � iQQH K�/2 7`QK rQQ/2M iBH2b i?�i +QmH/ #2 Tmi iQ;2i?2`-

r?B+? 2M�#H2/ i?2K iQ T?vbB+�HHv #BM/ i?2 Ǵb2MbBiBp2 +�`Ǵ rBi? i?2 Qi?2` TQbbB#H2 �+iQ`b

i?`Qm;? 2H�biB+ #�M/bX S�`iB+BT�Mib ?�/ iQ H�#2H i?2 BMi2`�+iBQMb i?2v 2MpBbBQM2/ #2ir22M

i?2 irQ �+iQ`b �M/ �ii�+? i?2K iQ i?2 `2H�iBp2 2H�biB+ #�M/X A /2+B/2/ iQ mb2 � r�HH #Q�`/

iQ KB``Q` i?2 rQ`F /QM2 rBi? i?2 iBH2b- r?B+? �HHQr2/ iQ 2tT�M/ i?2 rQ`F bT�+2X GQM;2`



R9 +ϑΞϿАζЁ lY rϑϔΫϑ ЧΞЭ Аϱ Ϊϱϩβ

6B;m`2 kXe, h?2 r�HH #Q�`/ Q7 �+iBpBiv RX

/2b+`BTiBQMb Q7 i?2 2MpBbBQM2/ BMi2`�+iBQMb r2`2 r`Bii2M QM T�T2` +�`/b �M/ �ii�+?2/ iQ i?2

r�HH #Q�`/- bQ iQ �pQB/ i?2 iBH2b ;2iiBM; iQQ T�+F2/ U6B;X kXdVX

h?2 i?B`/ �+iBpBiv `2[mB`2/ T�`iB+BT�Mib iQ /BpB/2 BMiQ k ;`QmTb �M/ iQ b2H2+i QM2 7�pQm`Bi2

BMi2`�+iBQM #2ir22M � Ǵb2MbBiBp2 +�`Ǵ �M/ Qi?2` m`#�M �+iQ` 7`QK i?2 QM2b +`2�i2/ BM i?2

T`2pBQmb �+iBpBivX h?2M- i?2v ?�/ iQ /2p2HQT � +QKTH2i2 b+2M�`BQ 7QHHQrBM; i?2 b+?2K2

T`QpB/2/ U6B;X kX3VV

_2bmHib

S�`iB+BT�Mib +�K2 mT rBi? k /B772`2Mi +QM+2TibX PM2 r�b �#Qmi � Ǵb2MbBiBp2 +�`Ǵ BMi2`�+iBM;

rBi? � #HBM/ T�bb2M;2`X �++Q`/BM; iQ i?2 +QM+2Ti- i?2 +�` rQmH/ #2 � /`Bp2`H2bb +�` �M/

Bi rBHH i�F2 +�`2 Q7 2tTH�BMBM; i?2 bm``QmM/BM;b �M/ i?2 i`�77B+ bBim�iBQM p2`#�HHv iQ i?2

T�bb2M;2` U6B;X kXNVX h?2 Qi?2` r�b �#Qmi � Ǵb2MbBiBp2 +�`Ǵ K�i+?BM; Bib ǴT2`bQM�HBivǴ rBi?

i?2 T�bb2M;2` KQQ/X h?2 +�` rBHH 2tT`2bb Bib2H7 �M/ Bib K�i+?BM; KQQ/ i?`Qm;? BMi2`BQ`



lYkY TЁϱΪϔϩό ϔϩϔАϔΞϣ ΫϱϩΫζϿАЅ R8

6B;m`2 kXd, aF2i+?BM; `2H�iBQMb?BTb #2ir22M i?2 Ǵb2MbBiBp2 +�`Ǵ �M/ Qi?2` m`#�M �+iQ`b BM
�+iBpBiv kX

72�im`2b Ubm+? �b �K#B2Mi HB;?i2MBM;V �b r2HH �b i?`Qm;? bK�HH i�HFb r?B+? Bi rQmH/ BMBiB�i2

iQ #QM/ rBi? i?2 T�bb2M;2`X

kXjXk *Q@.`Bp2 2tT2`B2M+2 T`QiQivT2

AM i?2 7B`bi T?�b2- i?2 `2T`2b2Mi�iBQM Q7 *Q@.`Bp2 BMiQ � T`QiQivT2 7Q` T�`iB+BT�Mib iQ 2tT2`B@

2M+2 rQmH/ 7�+2 � b2`B2b Q7 i2+?MQHQ;B+�H BKTH2K2Mi�iBQM Bbbm2b- �b r2HH �b i?2 `BbF Q7 `�BbBM;

2�`Hv `2D2+iBQM BM 2H/2`Hv T�`iB+BT�Mib /m2 iQ i?2B` mM7�KBHB�`Biv rBi? i?2 +QM+2Ti Q7 �miQ@



Re +ϑΞϿАζЁ lY rϑϔΫϑ ЧΞЭ Аϱ Ϊϱϩβ

6B;m`2 kX3, h?2 b+?2K2 7Q` i?2 b+2M�`BQ #mBH/BM; BM �+iBpBiv jX

6B;m`2 kXN, � ;`QmT T`2b2MiBM; i?2 b+2M�`BQ Q7 i?2 Ǵb2MbBiBp2 +�`Ǵ BMi2`�+iBM; rBi? i?2 #HBM/
T�bb2M;2` BM �+iBpBiv jX

K�i2/ +�`b �M/ rBi? o_ /2pB+2bX am+? +QMbi`�BMib 7Q`+2/ mb iQ 7Q+mb i?2 T`QiQivTBM; 277Q`i

QMiQ i?2 #�bB+- v2i 7mM/�K2Mi�H bQ+B�H 2tT2`B2M+2 2M�#H2/ #v i?2 +QM+2Ti- TQbiTQMBM; �Mv



lYkY TЁϱΪϔϩό ϔϩϔАϔΞϣ ΫϱϩΫζϿАЅ Rd

i2+?MQHQ;B+�H /2p2HQTK2Mi �M/ BMi2`7�+2 /2bB;M iQ � 7mim`2 bi�;2X 1tT2`B2M+2 T`QiQivTBM;

(Rd) b22K2/ iQ #2 i?2 `B;?i �TT`Q�+? iQ 2KT?�bBx2 i?2 2tT2`B2MiB�H �bT2+ib Q7 i?2 *Q@.`Bp2

+QM+2Ti �M/ iQ 2tTHQ`2 7mim`2 /2p2HQTK2Mi Q7 i?2 B/2� i?`Qm;? T2QTH2 +QMi2tim�H BMbB;?ibX

1tT2`B2M+2 T`QiQivTBM; /B772`b 7`QK Qi?2` T`QiQivTBM; i2+?MB[m2b #2+�mb2 Bi `2[mB`2b �M �+@

iBp2 T�`iB+BT�iBQM Q7 T2QTH2 iQ T`QpB/2 � i`mHv bm#D2+iBp2 2tT2`B2M+2X Ai +QMbBbib Q7 � /2bB;M

BMi2`p2MiBQM BMiQ i?2 �+im�H +QMi2ti Q7 T2QTH2- r?B+? 2M�#H2b T�`iB+BT�Mib iQ `2?2�`b2 � TQb@

bB#H2 7mim`2 (R3) �M/ K�F2 b2Mb2 Q7 Bi 7`QK i?2 QrM bm#D2+iBp2 T2`bT2+iBp2 �M/ p�Hm2bX

1tT2`BK2Mi QmiHBM2

aBt rQK2M �M/ QM2 K�M �;2/ 7`QK dk iQ 33 r2`2 `2+`mBi2/ 7`QK i?2 /�v +�`2 *QQT2`�iBp�

aQ+B�H2 LmQp� aQ+B�HBi�Ƕ BM _QK2- Ai�HvX S`2T�`�iQ`v BMi2`pB2rb #v Kvb2H7 r2`2 +QM/m+i2/

rBi? i?2 T�`iB+BT�Mib i?2 /�vb #27Q`2X 1�+? T�`iB+BT�Mi r�b BM/BpB/m�HHv K2i �i ?QK2- �M/

� b2KB@bi`m+im`2/ BMi2`pB2r r�b mM`�p2H2/ iQ T`Q#2 i?2B` QrM i`�p2HBM; `QmiBM2b �M/ r?�i

i`�p2HBM; K2�Mb iQ 2�+? Q7 i?2KX �i i?2 2M/ Q7 i?2 BMi2`pB2r- 2�+? QM2 r�b BMpBi2/ iQ DQBM

�M 2tT2`BK2Mi Q7 � M2r FBM/ Q7 i`�p2HX A7 i?2v r�Mi2/ iQ DQBM- i?2v rQmH/ ?�p2 #22M TB+F2/

mT #v i?2 bQ+B�H b2`pB+2 �M/ i�F2M iQ i?2 /�v +�`2 bi`m+im`2 r?2`2 i?2 2tT2`BK2Mi rQmH/

?�p2 i�F2M TH�+2X h?2 2tT2`BK2Mi- r?B+? +QMbBbi2/ Q7 i?2 *Q@.`Bp2 2tT2`B2M+2 T`QiQivTBM;

b2bbBQM- H�bi2/ 9y KBMmi2b THmb jy KBMmi2b Q7 +QHH2+iBp2 /Bb+mbbBQM bQQM �7i2`X oB/2Qb �M/

TB+im`2b r2`2 i�F2M /m`BM; i?2 b2bbBQMX

a2i@mT

1tT2`B2M+2 T`QiQivTBM; +�M 7`22 i?2 /2bB;M T`Q+2bb 7`QK 2�`Hv i2+?MQHQ;v /2p2HQTK2Mi �M/

`2Hv QM � Ǵ[mB+F �M/ /B`ivǴ �TT`Q�+?X 6Q` i?2 b�F2 Q7 i?2 T`QD2+i /Bb+mbb2/ BM i?Bb T�T2`- �

#�bB+ BM@+�` #`Q�/+�biBM; bvbi2K rQmH/ ?�p2 �HHQr2/ i?2 /`Bp2` iQ b?Qr Bib DQm`M2v iQ i?2

`2KQi2 T�bb2M;2`- �M/ �M BKK2`bBp2@2MQm;? /BbTH�v (RN) rQmH/ ?�p2 +QMp2v2/ i?2 pB2r 7`QK

i?2 +�` BM KQiBQM iQ i?2 `2KQi2 T�bb2M;2`X �m/BQ HBp2 +QKKmMB+�iBQM #2ir22M i?2 irQ T2`@
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bQMb rQmH/ ?�p2 �HbQ #22M `2[mB`2/X �b � #`Q�/+�biBM; bvbi2K- i?2 /`Bp2` r�b 2[mBTT2/ rBi?

� bK�`iT?QM2 rBi? i?2 S2`Bb+QT2 �TT `mMMBM; QM Bi (ky) �M/ rBi? � b2+QM/ KQ#BH2 T?QM2 Dmbi

7Q` �m/BQ +QKKmMB+�iBQMX q?2M /2+B/BM; 7Q` i?2 i2+?MB+�H b2imT 7Q` i?2 T�bb2M;2`- /B772`2Mi

+QMbB/2`�iBQMb ?�p2 #22M i�F2M BMiQ �++QmMi- bm+? �b, RV i?2 7�KBHB�`Biv Q7 i?2 `2KQi2 T�b@

b2M;2`b rBi? �Mv TQbbB#H2 BKK2`bBp2 i2+?MQHQ;v �M/ kV i?2B` i`�p2HBM; ?�#BibX *QM+2`MBM;

i?2 7B`bi TQBMi- T�`iB+BT�Mib 7Q` i?Bb 2tT2`B2M+2 T`QiQivTBM; r2`2 2H/2`Hv T2QTH2 Udy v2�`b

Q` QH/2`V �M/ ?�/ M2p2` mb2/ � o_ ?2�/b2i #27Q`2X a+�`BM; T�`iB+BT�Mib Q` TQH�`BxBM; i?2B`

�ii2MiBQM QM i?2 Ǵo_ ;Q;;H2bǴ i2+?MQHQ;v r�b Qmi Q7 b+QT2- bQ �M �Hi2`M�iBp2 bQHmiBQM M22/2/

iQ #2 b2�`+?2/X _2;�`/BM; i?2 b2+QM/ TQBMi- i?�i ;`QmT Q7 2H/2`Hv `2T`2b2Mi � +QHH2+iBp2 i?�i

�ii2M/ � /�v +�`2 �M/ ?�p2 MQ Q++�bBQMb iQ i`�p2H QmibB/2 i?2 #mb i`BTb Q`;�MBx2/ #v i?2

bQ+B�H b2`pB+2 7Q` i?2 2MiB`2 ;`QmTX h?2v �`2 � +QKKmMBiv Q7 T`�+iB+2 BM i?�i b2Mb2 (kR)X

:`QmM/BM; i?2 2tT2`BK2Mi iQ i?2B` �+im�H i`�p2H T`�+iB+2 rQmH/ ?�p2 #`B/;2/ i?2 *Q@.`Bp2

7mim`2 pBbBQM iQ i?2 T�`iB+BT�MibǶ 2p2`v /�v +QMi2ti- i?mb ?2HTBM; i?2K iQ �TT`QT`B�i2 i?2

B/2� �M/ 2MpBbBQM TQbbB#H2 K2�MBM;7mH BMi2`�+iBQMb 7Q` i?2 7mim`2X 6Q` i?2 `2�bQMb /2b+`B#2/

�#Qp2- i?2 2tT2`B2M+2 T`QiQivT2 r�b /2bB;M2/ bQ i?�i i?2 2H/2`Hv T�`iB+BT�Mib i`�p2HH2/ �b

� ;`QmT- bBiiBM; BM i?2 bQ+B�H +2Mi2` H2Bbm`2 `QQK �b B7 i`�p2HBM; QM � #mb �M/ r�i+?BM; i?2

+�` pB2r 7`QK � #B; T`QD2+iBQM QM i?2 r�HH BM 7`QMi Q7 i?2K- �b B7 Bi r�b � #mb rBM/b?B2H/X

h?2 /`Bp2` �M/ i?2 `2KQi2 T�bb2M;2`b +QmH/ bT2�F iQ 2�+? Qi?2` /m`BM; i?2 i`BT i?�MFb iQ �

U?B//2MV bT2�F2`T?QM2 +QKKmMB+�iBQM U6B;X kXRy VX � pB/2Q Q7 i?2 r?QH2 b2bbBQM r�b 2/Bi2/

�M/ Tm#HBb?2/ QMHBM2 (kk)X

_2bmHib

�b � `2bmHi Q7 i?2 2tT2`B2M+2 T`QiQivTBM; b2bbBQM- � b2`B2b Q7 �+iBQM�#H2 BMbB;?ib r2`2 bvMi?2@

bBx2/ QMiQ r?B+? iQ ;`QmM/ i?2 7mim`2 Bi2`�iBQM Q7 i?2 *Q@.`Bp2 +QM+2TiX

PM i`�p2H �b PH/2` �/mHib

Ç �b T�`iB+BT�Mib �;2/- i?2v ;2M2`�HHv ?�p2 MQi bQ #B; 2tT2+i�iBQMb Q7 2MDQvBM; i?2K@
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6B;m`2 kXRy, PM i?2 H27i- i?2 /`Bp2` QM i?2 r�HH T`QD2+iBQMc BM i?2 +2Mi2`- i?2 `2KQi2 T�bb2M@
;2`b �b bBiiBM; QM � #mbc QM i?2 `B;?i- � pB2r 7`QK i?2 i`BT X

b2Hp2b i?`Qm;? i`�p2H #2+�mb2 i?2v ;2i mb2/ iQ +QKBM; #�+F iQ i?2 b�K2 HQ+�iBQMb 7Q`

+QMp2MB2M+2 �M/ K22i i?2 b�K2 T2QTH2X h?2v �+FMQrH2/;2 i?�i i`�p2H +�M #2 � ;`2�i

r�v iQ K�F2 M2r 7`B2M/b- 2p2M B7 i?2`2 Bb MQ QTTQ`imMBiv 7Q` i?2K iQ K22i vQmM;2`

T2QTH2X

Ç �b 2H/2`Hv- i?2v �`2 mb2/ iQ i`�p2HBM; �HH iQ;2i?2` #v #mb QM i?2 /�v@+�`2 i`BTbX h?2v

2MDQv i�HFBM;- bBM;BM;- �M/ 2�iBM; QM i?2 #mbX

Ç h?2v rQmH/ HBF2 i?2 #mb iQ i`�p2H i?`Qm;? TH�+2b i?2v +QmH/MǶi `2�+? r�HFBM; /m2 iQ

i?2B` `2/m+2/ KQ#BHBiv- bm+? �b ?BbiQ`B+�H iQrM +2Mi`2bX

Ç L2r K22iBM;b #2ir22M vQmM; �M/ QH/ �`2 /B77B+mHi iQ Q++m` #2+�mb2 i?2v ?�p2 /B772`2Mi

HBp2bX �Mvr�v vQm +�M i`B;;2` i?2K #v bi�`iBM; 7`QK bQK2i?BM; i?2v #Qi? 2MDQvX

Ç h?2v rQmH/ HQp2 iQ ?�p2 KQ`2 +�` i`BTb- Dmbi iQ bB;?i@b22 M2r TH�+2b 7`QK i?2 rBM/QrX

aiQTb rQmH/ #2 b?Q`i Dmbi 7Q` � +Q7722 Q` iQ b22 � /2i�BH /m`BM; i?2 i`�p2H U2X;X- 7HQr2`b

QM i?2 r�v Q` � T�MQ`�KB+ pB2rVX

PM #2BM; *Q@.`Bp2 _2KQi2 S�bb2M;2`b

Ç Ai Bb F2v iQ �HHQr � M2�` iQ x2`Q@H�i2M+v +QKKmMB+�iBQM r?2M i?2 /`Bp2` �M/ T�bb2M;2`b

bT2�FX

Ç S�bb2M;2`b r2`2 MB+2Hv bm`T`Bb2/ iQ /Bb+Qp2` i?�i i?2 /`Bp2` r�b Ǵ�HBp2Ǵ �M/ bT2M/BM;
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?Bb iBK2 #`BM;BM; i?2K �`QmM/ �b � HQ+�HX

Ç _2KQi2 T�bb2M;2`b r2`2 ?2bBi�Mi iQ bi�`i i?2 +QMp2`b�iBQM rBi? i?2 /`Bp2`X J�v#2 �M

BMi`Q/m+iBQM #v ?BK QM i?2 `2�bQM Q7 ?Bb i`BT rQmH/ #2 B+2@#`2�FBM;X h?2v rQmH/ ?�p2

`2[mB`2/ iQ #2 T`QKTi2/ iQ i�HF iQ ?BK KQ`2X

Ç aQK2 T�bb2M;2`b rQmH/ ?�p2 HBF2/ iQ biQT �M/ b22 i?BM;b +HQb2` Q` 2p2M iQ bm;;2bi �

/B`2+iBQM iQ ;QX

Ç A7 i?2 2tT2`B2M+2 r�b iQ #2 `2T2�i2/ BM i?2 7mim`2- bQK2 T�bb2M;2`b rQmH/ T`272` iQ

+Q@/`Bp2 �;�BM �b � ;`QmT- HBF2 i?2v /B/ BM i?2 2tT2`BK2Mi- #mi 72r rQmH/ HBF2 iQ i`v Bi

Dmbi rBi? i?2 /`Bp2`X

Ç h?2v 2tT`2bb2/ p2`v +H2�` /2biBM�iBQM rBb?2b 7Q` i?2 M2ti +Q@/`Bp2b �M/ mbm�HHv r2`2

7�` �r�v +QMiBM2Mib r?2`2 i?2v ?�/ M2p2` #22MX h?2v rQmH/ HBF2 i?2 /`Bp2` iQ #2 �

HQ+�H �M/ ;2i iQ FMQr � #Bi Q7 i?2 +mHim`2X

Ç �b i?2v +QmH/ b22 i?2 /`Bp2`- i?2v rQmH/ ?�p2 HBF2/ i?2 /`Bp2` iQ b22 i?2KX h?2v ?�/

MQ Bbbm2 BM #2BM; #`Q�/+�bi2/ �b r2HHX

kX9 L�``QrBM; /QrM, *Q@.`Bp2 +QM+2Ti �b Kv `2b2�`+?

iQTB+

�7i2` i?2 BMBiB�H 2tTHQ`�iBQM Q7 i?2 irQ +QM+2Tib- h?Qm;?i7mH �miQMQKQmb *�`b �M/ *Q@.`Bp2-

b2p2`�H `27H2+iBQMb r2`2 /`�rM iQ BM7Q`K r?B+? /B`2+iBQM iQ 7Q+mb i?2 `2b2�`+? QMiQX Ai M22/b

iQ #2 �+FMQrH2/;2/ i?�i � ;`QrBM; #Q/v Q7 `2b2�`+? +�M #2 7QmM/ BM r?B+? i?2 7Q+mb Bb QM

�miQMQKQmb +�`b �M/ i?2B` `2H�iBQMb?BTb rBi? ?mK�Mb- r?BH2 i?2 /QK�BM Q7 ?mK�M@iQ@?mK�M

`2H�iBQMb?BTb i?`Qm;? bm+? �;2MiBp2 +�`b `2K�BMb mM+?�`i2/X �Hi?Qm;? i?2 rQ`Fb?QT QM h�*

T`Q/m+2/ BMi2`2biBM; QmiTmib- KQbi Q7 i?2K r2`2 �HB;M2/ rBi? bi`2�KHBM2 `2b2�`+? iQTB+b Q7
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BMi2Mi +QKKmMB+�iBQM �M/ i`mbi #2ir22M �miQMQKQmb p2?B+H2 �M/ Qi?2` `Q�/ mb2`bX q?�i

BMbi2�/ bi`m+F K2 r�b i?2 bQ+B�HBiv /BK2MbBQM i?�i TQr2`7mHHv 2K2`;2/ 7`QK i?2 7B`bi 2tT2@

`B2M+2 T`QiQivTBM; Q7 i?2 *Q@.`Bp2 +QM+2TiX 1p2M i?Qm;? i?2 2�`Hv T`QiQivT2 +�` 2[mBTK2Mi

r�b #�b2/ QM � p2`v HBKBi2/ �M/ KQ+F2/@mT i2+?MQHQ;v- i?2 2tT2`B2M+2 Q#b2`p2/ r�b i?�i Q7

�M 2M+QmMi2` 2M�+i2/ #v i?2 T�`iB+BT�Mib- #Qi? /`Bp2` �M/ `2KQi2 T�bb2M;2`b- i?`Qm;? i?2

+�`X �ii2M/BM; iQ i?2 2KTB`B+�H 2pB/2M+2 i?�i bQ+B�HBiv Bb MQi Km+? bQK2i?BM; �b � /2bB;M2/

T`QT2`iv Q7 � K�+?BM2 (kj)- �b BMi2HHB;2Mi B7 +QmH/ #2- #mi `�i?2` �M 2pQHpBM; `2H�iBQMb?BT 2M@

�#H2/ #v bm+? � K�+?BM2- A rQM/2` r?B+? /2bB;M2/ BMi2Mi +QmH/ i?2M �MBK�i2 i?2 BMi2HHB;2Mi

K�+?BM2 bQ iQ 7Qbi2` T2QTH2 2M+QmMi2`b �M/ bQ+B�H #2?�pBQm`b �KQM; i?2KX >Qr iQ bmTTQ`i

?mK�M@iQ@?mK�M `2H�iBQMb?BTb i?`Qm;? �miQMQKQmb +�`b [mB+FHv bm`;2/ �b i?2 /`BpBM; KQ@

iBp�iBQM Q7 Kv `2b2�`+? �M/ i?2 *Q@.`Bp2 +QM+2Ti r�b b2H2+i2/ �b i?2 +Q`2 +QM+2Ti iQ 7Q+mb

Kv T`QD2+i QMX

kX9XR *Q@.`Bp2 `2b2�`+? [m2biBQMb

�b `2KQi2 T�bb2M;2`b rBHH HBF2Hv #2 QH/2` �/mHib �M/ /`Bp2`b vQmM;2` QM2b- i?2 �BK Q7 i?2

`2b2�`+? Bb iQ mM/2`bi�M/ ?Qr i?2 ǳ*Q@.`Bp2Ǵ +QM+2Ti +QmH/ bmTTQ`i BMi2`;2M2`�iBQM�H 2M@

+QmMi2`b �M/ `2H�iBQMb?BTb �M/ `2/m+2 i?2 b2Mb2 Q7 HQM2HBM2bb BM b2MBQ` �/mHibX Ai Bb r2HH FMQrM

i?�i BMi2`;2M2`�iBQM�H `2H�iBQMb?BTb �`2 Kmim�HHv #2M27B+B�H 7Q` i?2 /B772`2Mi �;2/ T2QTH2 BM@

pQHp2/ �M/ � ;`QrBM; MmK#2` Q7 T`Q;`�Kb ?�p2 #22M 2tT2`BK2Mi2/ iQ 2M�#H2 bm+? 2M+QmMi2`b

�M/ Mm`im`2 i?2 QM@;QBM; `2H�iBQMb?BTb (k9)X AM i?2 7`�K2rQ`F #mBHi #v i?2 ai�M7Q`/ *2Mi2`

QM GQM;2pBiv (k8)- � /2;`22 Q7 BMi2MiBQM�HBiv 7Qbi2`BM; BMi2`;2M2`�iBQM�H T`Q;`�Kb UK2�Mi �b

Ǵ`2�bQMb r?v i?2 T�`iB+BT�Mib b?QmH/ K22iǴV Bb ?B;?Hv `2+QKK2M/2/ #2+�mb2 Bi rQmH/ 7�pQm`

i?2 K�i+?@K�FBM; #2ir22M i?2 T2QTH2 BMpQHp2/- ?2HT 7Q`KBM; K2�MBM;7mH `2H�iBQMb?BTb �M/-

2p2Mim�HHv- Bi rQmH/ #2 +QM/m+Bp2 iQ #`BM;BM; Kmim�H #2M27Bi iQ #Qi? T2`bQMbX PM i?2 Qi?2`

?�M/- +QKBM; 7`QK i?2 �M;H2 Q7 2MpB`QMK2Mi�H /2bB;M- E�TH�M 2i �HX (k9) �M/ .�M2Hv (ke) BM@
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i`Q/m+2 i?2 BKTQ`i�M+2 iQ 2M�#H2 b2`2M/BTBiv �M/ bTQMi�M2Biv BM BMi2`;2M2`�iBQM�H 2M+QmMi2`b

�M/ 2M+Qm`�;2 i?2 /2bB;M Q7 bT�+2b 7Q` 7H2tB#BHBiv �M/ mb2`bǶ KQ/B7B+�iBQMb bQ iQ +QKTH2K2Mi

BMi2MiBQM�H TH�MMBM;X h?2 MQp2Hiv #`Qm;?i �#Qmi #v i?2 *Q@.`Bp2 +QM+2Ti Bb i?�i Bi rQmH/

2M�#H2 +�bm�H 2M+QmMi2`b #2ir22M T2QTH2 Q7 /B772`2Mi �;2b- rBi?Qmi i?2 M22/ Q7 ?�pBM; �Mv

`2�bQM2/ KQiBp�iBQM 7Q` i?�i 2M+QmMi2`X h?Bb QT2MM2bb /Q2bMǶi K2�M i?�i i?2 `2�bQMb Q7 i?2

2M+QmMi2`b �`2 MQi BKTQ`i�Mi 7Q` i?2 b�F2 Q7 i?2 T`QD2+i- QM i?2 +QMi`�`v A 2tT2+i i?�i 2�+?

T�`iB+BT�Mi- r?Q pQHmMi�`BHv DQBMb i?2 +�`- rQmH/ #`BM; i?2 p2`v QrM `2�bQMb iQ 2�+? +�`@i`BT

2M+QmMi2`X *QHH2+iBM; i?Qb2 bm#D2+iBp2 `2�bQMb �M/ i?2 K2�MBM; T�`iB+BT�Mib �ii�+? iQ i?2

i`BTb rQmH/ #2 QM2 Q7 i?2 `2b2�`+? BMi2`2bib Q7 i?2 T`QD2+iX *QM+2`MBM; i?2 +�` �b � T2+mHB�`

2MpB`QMK2Mi �M/ bQ+B�H b2iiBM;- K�Mv bim/B2b ?�p2 /2b+`B#2/ ?Qr /`BpBM; Bb +QMM2+i2/ iQ

bQ+B�HBiv �M/ ?Qr bQ+B�H BMi2`�+iBQMb #2ir22M i?2 /`Bp2` �M/ T�bb2M;2`b �`2 BMi2`H�+2/ rBi?

i?2 T`Q+2bb Q7 /`BpBM;X G�m`B2` �M/ .�Mi (kd) +QMbB/2` /`BpBM; iQ;2i?2` � 7Q`K Q7 bQ+B�H ;`QmT

KQpBM; �M/ Q7 #2BM; iQ;2i?2`X h?2v bim/B2/ ?Qr i?2 i�HFb ?�TT2M BM i?2 +�`- 7`QK iQTB+

;2M2`�iBQM- b2[m2M+BM; �M/ +HQbBM;X qBi? i?2 �/p2Mi Q7 �miQMQKQmb +�`b- i?2v rQM/2` ?Qr

i?2 bQ+B�H BMi2`�+iBQMb rBi?BM i?2 +�` rBHH #2 i`�Mb7Q`K2/X .�Mi �M/ J�`iBM (k3) ?B;?HB;?i

i?2 /2;`22 Q7 BMiBK�+v i?�i +QmH/ #2 `2�+?2/ �KQM; i?2 /`Bp2` �M/ i?2 T�bb2M;2`b r?2M

b?�`BM; � +�` i`BT- �M/ ?Qr i?`Qm;? � i`BT iQ;2i?2` QM2 +�M ;2i iQ FMQr bQK2QM2 Km+? KQ`2

[mB+FHv i?�M BM Qi?2` ǴbQ+B�H +QMi2tiǴX h?2v �HbQ bi`2bb i?2 7�+i i?�i i?2 T?vbB+�H +Q@T`2b2M+2

BMbB/2 � +�` �HHQrb #Q/v KQp2K2Mib �M/ ;2bim`2b iQ +m2 +QMp2`b�iBQM- �M/ BM i?Bb +QMi2ti �Mv

Q++�bBQM�H ;H�M+2 2t+?�M;2b- r?BH2 i?2 /`Bp2` Bb T�vBM; �ii2MiBQM iQ i?2 bi`22i- K�v i?2`2#v

;�BM KQ`2 bB;MB7B+�M+2X .�Mi �HbQ BMi`Q/m+2b i?2 Ǵ/`Bp2`@+�` �bb2K#H�;2Ǵ (kN) �b � 7Q`K Q7

bQ+B�H #2BM;b i?�i T`Q/m+2b � `�M;2 Q7 bQ+B�H �+iBQMbX h?2 /`Bp2`@+�` �bb2K#H�;2 Bb MQi �

K�ii2` Q7 +?�M+2 K�iBM;- #mi i?2 `2bmHi Q7 � /2bB;M T`Q+2bb- QT2MBM; mT i?2 /Bb+mbbBQM QM

?Qr i?2 +QHH�#Q`�iBQM #2ir22M ?mK�M #2BM;b �M/ K�i2`B�H Q#D2+ib +QMi`B#mi2 iQ i?2 7Q`K�@

iBQM Q7 bQ+B�H HB72X JQ`2Qp2`- .�Mi bi`2bb2b i?2 7�+i i?�i i?2 +�` /Q2b MQi bBKTHv �77Q`/ i?2

/`Bp2` KQ#BHBiv- #mi Bi 2M�#H2b � `�M;2 Q7 ?mK�MHv 2K#Q/B2/ �+iBQMb �p�BH�#H2 QMHv iQ i?2
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/`Bp2`@+�`X q?�i bQ+B�H �+iBQMb rQmH/ i?2 M2r *Q@.`Bp2 �bb2K#H�;2- /`Bp2`@ �miQMQKQmb

+�`@ `2KQi2 T�bb2M;2`b- T`Q/m+2\ q?B+? 7Q`K Q7 bQ+B�H ;`QmT �M/ iQ;2i?2`M2bb bm+? `2KQi2

i`�p2Hb rQmH/ H2i 2K2`;2\ >Qr i?2 +�` 2MpB`QMK2Mi rQmH/ 2M?�M+2 �M/ i`�Mb7Q`K i?2 b2Mb2

Q7 iQ;2i?2`M2bb �HQM; � `2KQi2 +�` i`BT\ AM i?2 7QHHQrBM; T�`i Q7 i?2 i?2bBb- A rBHH mM7QH/ i?2

bim/v +QM/m+i2/ QM i?2 *Q@.`Bp2 +QM+2Ti i`vBM; iQ �//`2bb i?Qb2 [m2biBQMb i?`Qm;? K2�Mb

Q7 /2bB;M `2b2�`+? �M/ T`QiQivTBM;X

aBM+2 i?2 *QpB/@RN T�M/2KB+b bi`m+F BM Ai�Hv /m`BM; i?2 /2p2HQTK2Mi Q7 i?2 T`QD2+i- i�+FHBM;

b2MBQ` �/mHib BbQH�iBQM #2+�K2 2p2M KQ`2 bB;MB7B+�Mi 7Q` i?2 bim/v �M/ A T�B/ T�`iB+mH�` �i@

i2MiBQM iQ mM/2`bi�M/ ?Qr *Q@.`Bp2 +QmH/ bmTTQ`i b2MBQ`b iQ 722H +QMM2+i2/ �M/ H2bb HQM2Hv

/m`BM; i?2 Ai�HB�M HQ+F/QrMX hQ +QM+Hm/2- �b � b2+QM/�`v `2b2�`+? [m2biBQM 7Q` Kv T`QD2+i- A

�BK iQ mM/2`bi�M/ ?Qr i?2 ǳ*Q@.`Bp2Ǵ b2`pB+2 +QmH/ 2M�#H2 �M �;2BbK@7`22 �TT`Q�+? iQr�`/b

b2MBQ` �/mHib i?`Qm;? i?2 mb2 Q7 /B;Bi�H �M/fQ` `Q#QiB+ 2K#Q/BK2Mi Q7 `2KQi2 T�bb2M;2`bX

"m`2K� (jy) �H`2�/v �//`2bb2b i?2 `2T`2b2Mi�iBQMb Q7 QH/2` �/mHib BM ?mK�M@`Q#Qi BMi2`�+@

iBQMb �M/ ?Qr �;2BbK Bb T2`T2im�i2/ r?2M QH/2` �/mHib �`2 /2TB+i2/ �b /2T2M/2Mi- 7`�;BH2 �M/

pmHM2`�#H2 T2QTH2X �b i?2 *Q@.`Bp2 b2`pB+2 7B`bi 2M;�;2b b2MBQ`b BM #mBH/BM; i?2B` �p�i�`b �M/

i?2M 2MpBbBQMb i?2 b2MBQ`bǶ 2K#Q/BK2Mi BM i?2 +�` i?`Qm;? bQK2 bQ`i Q7 �/p�M+2/ BMi2`7�+2-

rQmH/ i?2 ?QbiBM; /`Bp2`b T2`+2Bp2 �Mv /B772`2M+2 BM i?2B` �TT`Q�+? �M/ #2?�pBQm`b iQr�`/b

i?2 b2MBQ`- `2KQi2 T�bb2M;2`\ qQmH/ *Q@.`Bp2 �+i �b � +QmMi2`@M�``�iBp2 iQ ?2HT 7B;?iBM; �

#B�b2/- bi2`2QivT2/ �M/ T`Q#H2K�iB+ mM/2`bi�M/BM;b Q7 QH/2` �/mHib\



*?�Ti2` j

S`QiQivTBM; *Q@.`Bp2

AM *?�Ti2` k- �7i2` 2tTHQ`BM; irQ 2�`Hv /2bB;M +QM+2Tib- A ?�p2 b2H2+i2/ QM2- *Q@.`Bp2- iQ #2

i?2 7Q+mb Q7 Kv i?2bBb �M/ A ?�p2 M�``Qr2/ /QrM Kv `2b2�`+? [m2biBQMb bT2+B7B+�HHv �`QmM/

i?�i /2bB;M +QM+2Ti, BV >Qr +�M *Q@.`Bp2 bmTTQ`i BMi2`;2M2`�iBQM�H 2M+QmMi2`b �M/ `2H�@

iBQMb?BTb\ BBV q?B+? 7Q`K Q7 bQ+B�H ;`QmT �M/ iQ;2i?2`M2bb rQmH/ i?2 *Q@.`Bp2 i`BTb H2i

2K2`;2\ BBBV >Qr +�M *Q@.`Bp2 `2/m+2 i?2 b2Mb2 Q7 HQM2HBM2bb BM b2MBQ` �/mHib\ AM *?�Ti2`

j- A rBHH +QHHQ+�i2 *Q@.`Bp2 +QM+2Ti BM i?2 1ti2M/2/ _2�HBiv Us_V /QK�BM �M/ A rBHH QmiHBM2

�M 2�`Hv T`QiQivTBM; K2i?Q/QHQ;v r?B+? rBHH #2 BKTH2K2Mi2/ H�i2` QM BM i?2 `2bi Q7 i?2 T`QD2+iX

h?2 *Q@.`Bp2 2tT2`B2M+2 Bb ;`QmM/2/ QM i?2 bBim�i2/ bQ+B�H 2tT2`B2M+2 Q7 � b?�`2/ +�` i`BT

(jR) (jk)- v2i Bi 2tT�M/b bm+? �M 2tT2`B2M+2 #v 2M�#HBM; Bi #2ir22M irQ T2`bQMb r?Q �`2 MQi

T?vbB+�HHv +HQb2 iQ 2�+? Qi?2` #v K2�Mb Q7 KBt2/ `2�HBiv UJ_V i2+?MQHQ;B2b (jj)X h?2`27Q`2-

i?2 *Q@.`Bp2 +QM+2Ti +QmH/ #2 +QMbB/2`2/ �b � bQ+B�H 2ti2M/2/ `2�HBiv Us_V 2tT2`B2M+2X s_

+QK#BM2b �_ �M/ o_ i2+?MQHQ;v iQ /2HBp2` � mMB7B2/ 2tT2`B2M+2 #Hm``BM; i?2 `2�HBiv �M/

i?2 pB`im�HBiv r?B+? Bb M2Bi?2` 72Hi +QKTH2i2Hv `2�H MQ` +QKTH2i2Hv pB`im�H #v i?2 T�`iB+B@

T�Mib r?Q rBHH 2M;�;2 rBi? BiX h?2 r�v s_ Bb 7`�K2/ BM Kv `2b2�`+? #mBH/b QM i?2 +QM+2Ti

Q7 J_@KBt2/ `2�HBiv- �b /27BM2/ #v JBH;`�K �M/ EBb?BMQ (jj)- �M/ 2tT�M/b Bi #2vQM/ Bib

i2+?MQHQ;B+�H T2`bT2+iBp2 iQr�`/b � KQ`2 2+QHQ;B+�H �M/ +mHim`�H �TT`Q�+?X

k9
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jXR *Q@.`Bp2 �b �M s_ 2tT2`B2M+2

JBH;`�K �M/ EBb?BMQ B/2MiB7B2/ /B772`2Mi ?v#`B/ 2MpB`QMK2Mib r?B+? T`2b2Mi � KBtim`2 Q7

`2�H �M/ pB`im�H rQ`H/ �M/ Q`;�MBx2/ i?2K �HQM; � ǴpB`im�HBiv +QMiBMmmKǴ- ;QBM; 7`QK i?2

Tm`2 `2�H iQ i?2 Tm`2 pB`im�H 2MpB`QMK2MiX 1t�KTH2b Q7 KBt2/ `2�HBiB2b �`2 �m;K2Mi2/ `2�H@

Biv U�_V- r?2`2 i?2 `2�H rQ`H/ Bb �m;K2Mi2/ rBi? pB`im�H 72�im`2b- �M/ �m;K2Mi2/ pB`im�HBiv

Uo_V- r?2`2 i?2 pB`im�H rQ`H/ Bb �m;K2Mi2/ rBi? `2�H 72�im`2bX q?2M i?2v 7B`biHv BMi`Q/m+2/

i?2 +QM+2Ti Q7 i?2 ǴpB`im�HBiv +QMiBMmmKǴ- i?2v r2`2 7Q+mbBM; QM i?2 i2+?MQHQ;B+�H �bT2+i-

HQQFBM; �i /Bb+`2i2 Ǵ/BbTH�v bBim�iBQMbǴ BM �M �ii2KTi Q7 #mBH/BM; � i�tQMQKv 7Q` 2tBbiBM;

?v#`B/ /BbTH�vbX GBF2rBb2- >B`Qb2 2i �HX bm;;2bi2/ i?�i KBt2/ `2�HBiv BMi2`�+iBQMb mbm�HHv

Q++mTv � bT2+B7B+ TQBMi BM i?2 +QMiBMmmK BMbi2�/ Q7 bT`2�/BM; Qp2` Bi (j9)- i?mb BMpQHpBM;

i?�i i?2 mb2` BMi2`�+ib rBi? � bBM;H2 BMi2`7�+2 7Q` i?2 7`mBiBQM Q7 i?2 2tT2`B2M+2X �Mvr�v-

�b i?2 i2+?MQHQ;v �M/ +QMM2+iBpBiv bmTTQ`iBM; ?v#`B/ 2tT2`B2M+2b +QMiBMm2b iQ /2p2HQT iQ@

r�`/b #2ii2` `2�H@iBK2 +QKKmMB+�iBQM �M/ ?B;?@7B/2HBiv `2T`2b2Mi�iBQM- i?2 T2`bT2+iBp2 QM

J_ �TTHB+�iBQMb ?�b #22M 2K#`�+BM; � Km+? KQ`2 bQ+B�HHv@Q`B2Mi2/ ?Q`BxQM i?�M 2p2` #27Q`2X

"BHHBM;?m`bi �i �HX �+FMQrH2/;2/ i?�i �b KBt2/ `2�HBiB2b 2tT2`B2M+2b T2`K2�i2 ?mK�M �M/

bQ+B�H �+iBpBiB2b- /Bb+`2i2 J_ BMi2`7�+2b +QmH/ MQi #2 2MQm;? iQ +�Tim`2 i?2 +QKTH2tBiv Q7

T2QTH2Ƕb BMi2`�+iBQMbX lb2`b Q7i2M K�v T`272` iQ #2 �#H2 iQ 2�bBHv brBi+? #2ir22M BMi2`7�+2

ivT2b 7Q` � KQ`2 M�im`�H 7`mBiBQM Q7 i?2 2tT2`B2M+2- BMi`Q/m+BM; r?�i i?2v +�HH2/ Ǵi`�MbBiBQM�H

BMi2`7�+2bǴ (j8) (je)X �M 2+QHQ;B+�H@+mHim`�H �TT`Q�+? iQr�`/b s_ 2tT2`B2M+2b i?mb BKTHB2b

iQ b?B7i i?2 �ii2MiBQM 7`QK � bBM;H2 J_ BMi2`�+iBQM iQr�`/b � THm`�HBiv Q7 BMi2`�+iBQMb ?�T@

T2MBM; �HQM; i?2 +QMiBMmmK HBM2 �M/ iQ i�F2 �++QmMi Q7 i?2 TQbbB#H2 +QHH2+iBp2b Q7 BMi2`�+iBp2

mb2`b BM `2�H rQ`H/ b2iiBM;bX AM � `2+2Mi `2pBbBi�iBQM Q7 i?2 pB`im�HBiv +QMiBMmmK- aF�`#2x 2i

�HX �HbQ �++QmMi2/ 7Q` i?2 /Bb+QMiBMmBiv Q7 i?2 `2�HBiv@pB`im�HBiv +QMiBMmmK �M/ `27H2+i2/ QM

?Qr #`Q�/2` +QMi2KTQ`�`v s_ 2tT2`B2M+2b +�M #2 B7 +QKT�`2/ iQ r?�i #2HB2p2/ #27Q`2 (jd)X

�b i?2 i2+?MB+�H /2p2HQTK2Mi Q7 s_ �TTHB+�iBQMb `2HB2b QM i?2 iBK2 +QMbmKBM; rQ`F Q7 ?B;?Hv
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bFBHH2/ T`Q72bbBQM�Hb (j3)- /2bB;M2`b m`;2 iQ +QK2 mT rBi? M2r r�vb 7Q` `�TB/ T`QiQivTBM; s_

2tT2`B2M+2b �M/ [mB+FHv T2`7Q`K Bi2`�iBQMb QM i?2 +QM+2Tib T`BQ` iQ �Mv 2tT2MbBp2 2M/2�p@

Qm`X "BHHBM;?m`bi 2i �HX ?�p2 �H`2�/v #22M rQ`FBM; BM i?2 7B2H/ Q7 s_ `�TB/ T`QiQivTBM; 7Q`

MQM i2+?MB+�H T2QTH2- bm;;2biBM; T�T2`@#�b2/ s_ /2bB;M i2KTH�i2b �M/ 2�bv@iQ@mb2 /B;Bi�H

�mi?Q`BM; iQQHb (jN) iQ Qp2`+QK2 i?2 T`Q;`�KKBM; #�``B2`b i?�i �`2 mbm�HHv 7�+2/ #v T2QTH2

rBi? MQ 2M;BM22`BM; #�+F;`QmM/X AM i?2 7QHHQrBM; b2+iBQMb- A BHHmbi`�i2 i?2 2�`Hv@bi�;2 T`QiQ@

ivTBM; bi`�i2;v 7Q` *Q@.`Bp2- r?B+? /2T�`ib 7`QK /2+QMbi`m+iBM; i?2 +QM+2Ti BMiQ Bib K�BM

BMi2`�+iBQMb �M/ i?2K K�TTBM; i?2K Qmi QMiQ JBH;`�K �M/ EBb?BMQǶb pB`im�HBiv +QMiBMmmKX

jXk "�+F;`QmM/

jXkXR S`QiQivTBM; iQQHb 7Q` s_ 2tT2`B2M+2b

�b �_fo_ i2+?MQHQ;B2b ?�p2 i`2K2M/QmbHv /2p2HQT2/ BM i?2 `2+2Mi v2�`b- bQ i?2 �77Q`/�M+2b

�M/ BMi2`�+iBQMb 2M�#H2/ #v i?2K ?�p2 BM+`2�b2/- K�FBM; Bi /B77B+mHi 7Q` /2bB;M2`b rBi? MQ

T`Q;`�KKBM; bFBHHb iQ T`QiQivT2 BKK2`bBp2 s_ 2tT2`B2M+2b (9y)X AM i?Bb b2+iBQM r2 i`v iQ

;Bp2 �M Qp2`pB2r Q7 i?2 �p�BH�#H2 T`QiQivTBM; iQQHb- 7`QK i?2 KQ`2 bQT?BbiB+�i2/ iQ i?2 2�bB2`

iQ MQM T`Q;`�KK2`b- �M/ r2 ?B;?HB;?i i?2 p�Hm2 Q7 bm+? 2tBbiBM; T`QiQivTBM; bi`�i2;B2bX S`Q@

iQivTBM; iQQHb 7Q` �_fo_ b?�`2 i?2 ;Q�Hb Q7 T`QpB/BM; � r�v iQ #mBH/ BMi2`�+iBp2 �TTHB+�iBQMb

7Q` +Q@+`2�iBQM Q` i2biBM; Tm`TQb2b rBi? mb2`bX aT2B+?2` �HX (9R) ?�p2 #22M 7`�KBM; � T`Q@

iQivTBM; H�M/b+�T2 7Q` �_fo_ �M/ ;`QmT2/ i?2 �p�BH�#H2 iQQHb BMiQ i?`22 K�BM +�i2;Q`B2b,

T?vbB+�H- /B;Bi�H- �M/ T?vbB+�H@/B;Bi�H T`QiQivTBM; iQQHbX h?2 /B772`2M+2 �KQM; i?2 +�i2;Q`B2b

Bb #�b2/ QM i?2 2Mi`v #�``B2` 7Q` +`2�iQ`b- �b r2HH �b i?2 7B/2HBiv Q7 i?2 BMi2`�+iBQMb i?�i +�M

#2 `2�+?2/- bBM+2 #Qi? i?2 2Mi`v #�``B2` �M/ 7B/2HBiv �`2 HQr2` BM i?2 T?vbB+�H T`QiQivTBM;

�M/ i?2M BM+`2�b2b BM i?2 /B;Bi�H QM2X S?vbB+�H T`QiQivTBM; 2M+QKT�bb2b T�T2` /BQ`�K�b �M/
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iQQHb bm+? �b KBMBaim/BQ (9k)- *@aT�+2 (9j)- �_+�/B� (99)- �M/ aiQ`vJ�F�_ (98)X .BQ`�K�b

?�p2 #22M Dmbi mb2/ �b bi�;2b 7Q` biQ`vi2HHBM; rBi? MQ BMi2`�+iBp2 +�T�#BHBiv- Ui?2v KB;?i ;2i

�+iBp�i2/ i?`Qm;? K2�Mb Q7 /B;Bi�H +QMi2Mi- �b r2 rBHH b22 BM i?2 T?vbB+�H@/B;Bi�H +�i2;Q`v

H�i2`Vc r?BH2 i?2 Qi?2` K2MiBQM2/ iQQHb mb2 T?vbB+�H K�i2`B�Hb �b T`QD2+iBQM bm`7�+2b Q` 7Q`

i`�+FBM; Tm`TQb2b iQ T`QiQivT2 �_fo_ /2bB;MbX .B;Bi�H T`QiQivTBM; BM+Hm/2b ?B;? 7B/2HBiv

iQQHb bm+? �b lMBiv �M/ lM`2�H- r?B+? 2M�#H2 i?2 KQbi `2�HBbiB+ Qmi+QK2b- #mi /Q `2[mB`2

2ti2MbBp2 T`Q;`�KKBM;X AM i?Bb +�i2;Q`v- r2 �HbQ 7BM/ K2/BmK 7B/2HBiv iQQHb `2[mB`BM; MQ

T`Q;`�KKBM; bFBHHb- bm+? �b S`QMiQ (9e)- _2�HBivaF2i+? (9d) �M/ s_.B`2+iQ` (93)X h?2v �`2

#�b2/ QM ?mK�M 2M�+iK2Mi �M/ T?vbB+�H Q#D2+i KQp2K2Mi �M/ ?Qr i?Bb FBM/ Q7 BMi2`�+iBQMb

�`2 #QmM/ iQ � /B;Bi�H +QmMi2`T�`iX S`QMiQ Bb #�b2/ QM ?mK�M 2M�+iK2Mi �M/ i?2 mb2 Q7

� T?vbB+�H Q#D2+i Ubm+? �b i?2 i�#H2iV �b � T`QtvX .B;Bi�H +QMi2Mi rBHH `2TH�+2 i?2 TQ`iBQM

Q7 bT�+2 Q++mTB2/ #v i?2 T?vbB+�H TH�+2?QH/2`X S`QMiQ Bb T�`iB+mH�`Hv TQr2`7mH BM 2M�#HBM;

i?2 [mB+F +`2�iBQM Q7 BHHmbi`�iBp2 pB/2Qb Q7 �M �_ 2tT2`B2M+2- i?Qm;? i?2 /B;Bi�H +QMi2Mi-

K2�Mi �b i?2 �m;K2Mi2/ `2�HBiv H�v2`- �TT2�`b [mBi2 HQr 7B/2HBiv �M/ mM`2�HBbiB+X _2�HBiva@

F2i+? #BM/b � T?vbB+�H Q#D2+i- r?B+? +�M #2 K�MBTmH�i2/ BM `2�H +QMi2ti #v � ?mK�M- iQ

� `2bTQMbBp2 ;`�T?B+�H pBbm�HBx�iBQM i?�i +�M #2 T`2pB2r2/ i?`Qm;? �M �_@2M�#H2/ /B;Bi�H

/2pB+2X s_.B`2+iQ` 2M�#H2b T2QTH2 iQ bF2i+? �_fo_ pBbm�HBx�iBQMb +QHH2+iBp2Hv #v K2�Mb

Q7 � `QH2@#�b2/- +QHH�#Q`�iBp2 2M�+iK2Mi BM i?2 `2�H bT�+2X .B;Bi�H@T?vbB+�H T`QiQivTBM;-

i?2 2K2`;BM; +�i2;Q`v #2ir22M T�T2`@#�b2/ �M/ T`Q;`�KKBM;@`2[mB`2/ T`QiQivTBM;- BM+Hm/2

iQQHb bm+? �b S`QiQ�_- jeyS`QiQ �M/ jeyi?2�i2`X S`QiQ�_ (9N) 2M�#H2b iQ [mB+FHv bF2i+?

/B;Bi�H �_ Qp2`H�vb 7`QK T�T2` /`�rBM;b Q` TH�v@/Qm;? KQ/2HbX jeyS`QiQ (8y) `2[mB`2b i?2

mb2 Q7 � T�`iB+mH�` jey 2[mB`2+i�M;mH�` ;`B/ i2KTH�i2 r?2`2 iQ /`�r i?2 b+2M2 QMiQ �M/ #mBH/

� /BQ`�K�X Ai /Q2b `2[mB`2 bQK2 i`�BMBM; iQ H2�`M ?Qr iQ bF2i+? QM BiX �b i?2 b+2M2 �M/

i?2 Qp2`H�v2`2/ T�T2` +mi@Qmib �`2 ?�M/@/`�rM- i?2 pBbm�H Qmi+QK2 Bb MQi `2�HBbiB+X 6BM�HHv-

jeyi?2�i2` (9R) 2H2p�i2b HQ@7B /BQ`�K� T`QiQivTBM;- bm+? �b jeyS`QiQ- iQ � ?B;?2` 7B/2HBiv bBM+2

Bi 2M�#H2b /B;Bi�H j. Q#D2+ib iQ BM�?B#Bi i?2 �_fo_ b+2M2X jeyi?2�i2` �HHQrb i?2 mb2` iQ
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BMi2`�+i rBi? i?2 �_fo_ b+2M2 �M/ i?2 Qp2`H�v2/ /B;Bi�H Q#D2+ib 7`QK i?2 KQ#BH2 /2pB+2-

�b i?2 BMi2`�+iBp2 #2?�pBQm` Q7 i?2 Q#D2+ib �`2 +QMi`QHH2/ pB� � qBx�`/ Q7 Px 72�im`2 Q7 i?2

bvbi2K (8R)X h?Bb iQQH- i?Qm;? 2M?�M+BM; T�T2`@#�b2/ /BQ`�K� T`QiQivTBM; iQ K2/BmK@?B;?

7B/2HBiv- `2[mB`2b i?2 �+iBp2 BMpQHp2K2Mi Q7 � i2�K Q7 `2b2�`+?2`b rBi? /B772`2Mi `QH2b /m`BM;

i?2 T`QiQivTBM; b2bbBQMX

jXkXk _27H2+iBQMb

.B;Bi�H@T?vbB+�H T`QiQivTBM; iQQHb bm+? �b jeyi?2�i2` K�M�;2 iQ 7BHH � ;�T #2ir22M i`�/B@

iBQM�H T�T2` T`QiQivTBM; �M/ +Q/2@#�b2/ T`QiQivTBM;- T`QpB/BM; /2bB;M2`b rBi? � HQr@2Mi`v

#�``B2` iQ i2bi 2�`Hv +QM+2Tib rBi? � `2�bQM�#H2 H2p2H Q7 7B/2HBivX 6Q` i?Bb `2�bQM- mT iQ MQr

Bi K�v b22K i?2 KQbi bmBi�#H2 iQQH iQ 2[mBT MQM@T`Q;`�KKBM; /2bB;M2`b rBi?X L2p2`i?2H2bb-

r2 `27H2+i QM b2p2`�H /`�r#�+Fb i?�i K�v M22/ iQ #2 +QMbB/2`2/ BM `2H�iBQM iQ i?2 bT2+B7B+Biv

Q7 i?2 T`QD2+i r?2M �TT`Q�+?BM; � T`QiQivTBM; b2bbBQM rBi? jeyi?2�i2`X q?BH2 T`QpB/BM;

BMi2`�+iBpBiv i?`Qm;? qBx�`/ Q7 Px i2+?MB[m2- jeyi?2�i2` M22/b � T�`iB+mH�` i2+?MB+�H b2i@mT

�M/ `2b2�`+?2`bǶ Q`+?2bi`�iBQM i?�i K�F2 Bi /B77B+mHi iQ `mM 2tT2`BK2Mib BM i?2 rBH/- QmibB/2

i?2 H�# 2MpB`QMK2MiX h?2 /2pB+2 BMi2`7�+2 i?`Qm;? r?B+? i?2 mb2` 2tT2`B2M+2b i?2 �_fo_

b+2M2 Bb KQbiHv � KQ#BH2 T?QM2 Q` o_ ?2�/b2iX q?BH2 i?Bb K�v MQi TQb2 �Mv +?�HH2M;2 iQ

KQbi Q7 i?2 T`QiQivTBM; b2bbBQMǶb T�`iB+BT�Mib- Bi BM/22/ K�v +`2�i2 � #�``B2` B7 Qm` �BK Bb

iQ T`QiQivTBM; 2�`Hv +QM+2Tib rBi? T2QTH2 rBi? MQ T`2pBQmb FMQrH2/;2 Q` 2tT2`B2M+2 rBi?

s_ i2+?MQHQ;B2b- bm+? �b QH/2` T2QTH2X q2 KB;?i T`272` MQi iQ BMi`Q/m+2 �Mv M2r /2pB+2 iQ

T�`iB+BT�Mib BM i?Bb 2�`Hv T?�b2- M2Bi?2` iQ `2[mB`2 �Mv �+iBp2 mb2 Q7 bm+? /2pB+2 #v T�`iB+B@

T�MibX AM Q`/2` iQ 7Q+mb 2t+HmbBp2Hv QM i?2 72Hi 2tT2`B2M+2- �M/ i?mb �pQB/BM; iQ +QKT`QKBb2

T�`iB+BT�MibǶ 722/#�+F #v i2+?MQHQ;v BM2tT2`B2M+2- 7`mbi`�iBQM Q` 2p2M `2D2+iBQM- r2 K�v M22/

iQ 2M�#H2 mb2`b iQ Q#b2`p2 i?2 2tT2`B2M+2 BM j`/ T2`bQM pB2r Q` iQ TQbiTQM2 i?2 BMi`Q/m+iBQM

Q7 i?2 /2pB+2 r?2M i?2v rQmH/ #2 KQ`2 7�KBHB�` rBi? i?2 +QM+2Ti #2?BM/ i?2 �_fo_ 2tT2@
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`B2M+2X JQ`2Qp2`- 2p2M i?2 KQbi@7`B2M/Hv@iQ@/2bB;M2`b iQQHb 7�BH iQ �//`2bb i?2 T`QiQivTBM; Q7

s_ 2tT2`B2M+2b #2vQM/ i?2 bBM;H2- /2b+`2i2 BMi2`�+iBQMb ?�TT2MBM; QM i?2 /2pB+2 BMi2`7�+2X

h?2`2 Bb � r?QH2 2+QHQ;v Q7 BMi2`�+iBQMb ?�TT2MBM; Qp2` iBK2 BM i?2 2MpB`QMK2Mi- �`QmM/ i?2

mb2` �M/ i?2 /2pB+2- �M/ 2p2M #2ir22M mb2`b- r?B+? �`2 MQi v2i +QMbB/2`2/ BM i?2 T`QiQivT@

BM; T`Q+2bb �M/ 2M+QKT�bb Km+? KQ`2 i?�M �_ Qp2`H�vBM; QM � b+`22M (8k)X �b i?2 2tBbiBM;

iQQHb K�M�;2 rBi? /B772`2Mi 7B/2HBiv iQ i2bi TmM+im�H- T`Qt2KB+b BMi2`�+iBQMb ?�TT2MBM; BM �

bT2+B7B+ KQK2Mi QM � /2pB+2 BMi2`7�+2- i?2 M2ti +?�HH2M;2 7Q` s_ 2�`Hv@bi�;2 T`QiQivTBM; rBHH

#2 iQ #`Q�/2M i?2 7B2H/ Q7 i?2 BMi2`�+iBQMb iQ i�`;2i- #2vQM/ i?2 �_fo_ /2pB+2 �M/ iQr�`/b

� T`QiQivTBM; bi`�i2;v 7Q` � +QMiBMmQmb �M/ BMi2`rQp2M 2tT2`B2M+2X

jXj �M 2�`Hv@bi�;2 K2i?Q/QHQ;v 7Q` s_ T`QiQivTBM;

jXjXR J�TTBM; i?2 b+2M�`BQ QMiQ i?2 pB`im�HBiv +QMiBMmmK

�b � 7B`bi bi2T iQr�`/b i?2 /2bB;M Q7 �M 2�`Hv@bi�;2 T`QiQivTBM; bi`�i2;v- i?2 *Q@.`Bp2 b+2@

M�`BQ r�b K�TT2/ Qmi QMiQ JBH;`�K �M/ EBb?BMQǶb pB`im�HBiv +QMiBMmmK- T`Q/m+BM; r?�i

r2 M�K2/ i?2 Ǵs_ 2tT2`B2M+2 /B�;`�KǴ U6B;X jXRVX

h?2 +QMiBMmmK HBM2 b2`p2/ �b i?2 s �tBb Q7 i?2 /B�;`�K- bT`2�/BM; 7`QK `2�H 2MpB`QMK2Mi

iQ pB`im�H `2�HBivX h?2 u �tBb `2T`2b2Mib i?2 b+2M�`BQ iBK2HBM2- �M/- BM i?2 bT2+B7B+ +�b2-

Bi Bb /27BM2/ #v i?`22 bm#b2[m2Mi T?�b2b Q7 i?2 b2`pB+2, hR@a2iiBM; mT i?2 *Q@.`Bp2 biQT

�b /2T�`im`2 TQBMic hk@h?2 .`Bp2` �M/ `2KQi2 T�bb2M;2` 7B`bi 2M+QmMi2`c hj@h?2 `2KQi2Hv

b?�`2/ +�` i`BTX _2T`2b2Mi�iBp2 TB+im`2b Q7 i?2 /B772`2Mi b2`pB+2 T?�b2b r2`2 2ti`�+i2/ 7`QK

i?2 *Q@.`Bp2 pB/2Q b+2M�`BQ (8j) �M/ TH�+2/ BM i?2 /B�;`�K- K�i+?BM; i?2 `B;?i bTQi BM i?2

+QMiBMmmK HBM2X q?2M TB+im`2b K�v Dmbi #2 KBbbBM; �i i?Bb bi�;2- 7`�K2b +QmH/ #2 H27i #H�MF

�b TH�+2?QH/2`b 7Q` � H�i2` T?�b2 Q7 i?2 /2bB;M T`Q+2bbX 1�+? TB+im`2 r�b MmK#2`2/ BM �
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6B;m`2 jXR, h?2 s_ 2tT2`B2M+2 /B�;`�K Q7 *Q@.`Bp2

+?`QMQHQ;B+�H Q`/2` 7QHHQrBM; i?2 M�``�iBp2 THQi Q7 i?2 b+2M�`BQ- �b r2HH Bi r�b H�#2HH2/ #v

Ǵ/`Bp2`Ǵ Q` Ǵ`2KQi2 T�bb2M;2`Ǵ iQ ?B;?HB;?i i?2 BMi2`�+iBM; mb2`X

*QKT�`2/ iQ i?2 b+2M�`BQ- i?2 /B�;`�K mMHQ+Fb � KQ`2 7Q+mb2/ T2`bT2+iBp2 QM i?2 s_

2tT2`B2M+2- BM i2`Kb Q7 7HmB/Biv �KQM; KBt2/ `2�HBiB2b bT�+2b- `QH2b �M/ `?vi?Kb Q7 i?2

BMi2`�+iBQMbX 6B`bi Q7 �HH- i?2 /B�;`�K `2p2�Hb ?Qr i?2 /`Bp2`Ƕb �M/ i?2 `2KQi2 T�bb2M;2`Ƕb

DQm`M2vb bBim�i2 BM KmHiBTH2 bTQib Q7 i?2 +QMiBMmmK HBM2- ;QBM; 7`QK i?2 Tm`2 `2�H rQ`H/ Q7

7`�K2 R@ i?2 T?vbB+�H b2H2+iBQM Q7 � *Q@.`Bp2 biQT T2`7Q`K2/ #v i?2 /`Bp2`@ iQ i?2 pB`im�H

`2�HBiv Q7 7`�K2 e@ i?2 b?�`2/ +�` i`BT #v i?2 `2KQi2 T�bb2M;2`X a2+QM/- Bi `2p2�Hb ?Qr

i?2 irQ �+iQ`bǶ DQm`M2vb �`2 /22THv BMi2`irBM2/ �b i?2 2tT2`B2M+2 mM7QH/b, i?2 /`Bp2` bi�`ib

TH�+BM; � *Q@.`Bp2 biQT- i?2M i?2 `2KQi2 T�bb2M;2` r�M/2`b BM i?2 pB`im�H �iH�b �M/ +?QQb2b

i?2 biQT �b /2T�`im`2 TQBMi Q7 ?2`f?Bb i`BT- �M/ bQ QM rBi? i?2 M2ti BMi2`�+iBQMX

AM i?2 M2ti b2+iBQM- A rBHH /22T2M BMiQ i?2 T2`bT2+iBp2b 2HB+Bi2/ #v i?2 s_ 2tT2`B2M+2 /B�;`�K

�M/- #v K�FBM; mb2 Q7 i?2 >*A +QM+2Ti Q7 BMi2`�+iBQM�H i`�D2+iQ`B2b- A rBHH i`�+2 i?2 bBM;H2

mb2`bǶ DQm`M2vb iQ +QK2 mT rBi? �M 2�`Hv@bi�;2 T`QiQivTBM; bi`�i2;vX
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jXjXk AMi2`�+iBQM�H i`�D2+iQ`B2b �M/ b2�Kb

AMi2`�+iBQM�H i`�D2+iQ`B2b r2`2 +QM+2Tim�HBx2/ #v "2M7Q`/ 2i �HX (89) iQ mM/2`bi�M/ +QKTH2t

mb2` 2tT2`B2M+2b i?�i 2ti2M/ Qp2` bT�+2 �M/ iBK2 �M/ BMpQHp2 KmHiBTH2 `QH2b �M/ BMi2`7�+2bX

AMbTB`2/ #v 2K2`;BM; bim/B2b Q7 i�M;B#H2 BMi2`7�+2b �M/ BMi2`�+iBQMb BM +mHim`�H �M/ bQ+B�H

b2iiBM;b UKmb2mKb �M/ ;�HH2`B2bV- i?2v bm;;2bi2/ i?�i mb2` DQm`M2vb b?QmH/ K�BMi�BM � b2Mb2

Q7 +Q?2`2M+2 �M/ +QMM2+i2/M2bb �b � r?QH2- �b mb2`b r2`2 T�bbBM; i?`Qm;? /B772`2Mi TH�+2b-

iBK2b- `QH2b �M/ BMi2`7�+2bX "v HQQFBM; �i mb2` DQm`M2vb rBi? i?2 H2Mb Q7 i`�D2+iQ`B2b- i?2 7Q+mb

Bb /`�rM iQr�`/b i?2 M�``�iBp2 b?�TBM; �M/ bi22`BM; i`�D2+iQ`B2b- i?2 2M+QmMi2`b �KQM; T2Q@

TH2- �M/ Ǵ�HH i?2 BMi2`2biBM; i?BM;b i?�i Q++m` �HQM; i?2 r�vǴ (88)X A i?BMF i?�i i?2 +QM+2Ti Q7

i`�D2+iQ`B2b +QmH/ bmTTQ`i Qm` *Q@.`Bp2 bim/v BM i?2 bT2+B7B+ �ii2KTi Q7 KQpBM; �r�v 7`QK

/Bb+`2i2- QM /2pB+2- �_fo_ BMi2`�+iBQMb iQr�`/b � KQ`2 +QMiBMmQmb s_ 2tT2`B2M+2X

�b � M2ti bi2T- A i`�+2/ i?2 *Q@.`Bp2 mb2`bǶ i`�D2+iQ`B2b QMiQ i?2 s_ 2tT2`B2M+2 /B�;`�K #v

+QMM2+iBM; i?2 7`�K2b BM � M�``�iBp2 Q`/2`- �M/ i?mb /22T2MBM; i?2 HBM2�` mb2` DQm`M2vb #v

i?2 ǴpB`im�HBiv /BK2MbBQMǴ U6B;X jXkVX

h?2 `2bmHi r�b i?�i ;�Tb �`2 `2p2�H2/ #Qi? rBi?BM � bBM;H2 i`�D2+iQ`v �M/ �+`Qbb i?2 irQ

i`�D2+iQ`B2bX

aBM;H2 i`�D2+iQ`v, T?vbB+�H �M/ pB`im�H 2MpB`QMK2Mib �TT2�` iQ #2 +QMM2+i2/ BMiQ p�`BQmb

+QM7B;m`�iBQMb �M/ F2v i`�MbBiBQMb b?QmH/ 2Mbm`2 i?2 +QMiBMmBiv Q7 i?2 s_ 2tT2`B2M+2X aQK2@

iBK2b i?2 ?v#`B/ bT�+2b �`2 �/D�+2Mi- rBi? T�`iB+BT�Mib KQpBM; 7`QK QM2 iQ i?2 Qi?2` BM

b2[m2M+2X h?Bb Bb pBbB#H2 BM 7`�K2b R �M/ j Q7 6B;X jXk- r?2M i?2 /`Bp2` TH�+2b � *Q@.`Bp2

biQT BM i?2 `2�H rQ`H/ �M/ H�i2` bf?2 bTQib i?2 `2KQi2 T�bb2M;2`Ƕb �p�i�` �i i?�i biQTX aQK2@

iBK2b i?2 T?vbB+�H �M/ pB`im�H 2MpB`QMK2Mib �`2 Ǵ`2KQi2 #mi +QMM2+i2/Ǵ- rBi? T�`iB+BT�Mib

+QKKmMB+�iBM; #2ir22M i?2KX h?Bb Bb pBbB#H2 BM 7`�K2b 9 �M/ e Q7 6B;X jXk - r?2M i?2

`2KQi2 T�bb2M;2` pB`im�HHv KQp2b 7`QK 7`QK ?2`f?Bb ?QK2 BMiQ i?2 /`Bp2`bǶb +�`- r2�`BM; �
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6B;m`2 jXk, h?2 i`�D2+iQ`B2b Q7 i?2 /`Bp2` �M/ i?2 `2KQi2 T�bb2M;2` �`2 i`�+2/ QMiQ i?2 s_
2tT2`B2M+2 /B�;`�KX

o_ ?2�/b2iX

�+`Qbb i?2 irQ i`�D2+iQ`B2b, i?2 i`�D2+iQ`B2b b?Qr ?Qr i?2 mb2` �M/ /`Bp2` DQm`M2vb BMi2`H2�p2

�HQM; i?2 ?v#`B/ bT�+2bX h?Bb Bb i?2 +�b2 BM 7`�K2b R �M/ k Q7 6B;X jXk- r?2M i?2 /`Bp2` DQm`@

M2v BMi2``mTib �7i2` i?2 +`2�iBQM Q7 � *Q@.`Bp2 biQT- �M/ i?2 �+iBQM Q7 i?2 `2KQi2 T�bb2M;2`-

TH�+BM; i?2 QrM �p�i�` �i i?�i biQT- Bb BMb2`i2/ M2tiX

�b i`�D2+iQ`B2b +QMi`B#mi2 iQ `2p2�HBM; ;�Tb #Qi? rBi?BM BM/BpB/m�H �M/ �+`Qbb KmHiBTH2 mb2`bǶ

i`�D2+iQ`B2b- A i?BMF i?�i Bi Bb 2p2M KQ`2 m`;2Mi iQ brBi+? 7`QK � s_ T`QiQivTBM; �TT`Q�+?

r?B+? 7Q+mb2b QM /Bb+`2i2 QM@/2pB+2 BMi2`�+iBQMb- iQr�`/b � T`QiQivTBM; bi`�i2;v i?�i i�F2b

�++QmMi Q7 i?2 r?QH2 2tT2`B2M+2 �M/ i?2 2K2`;BM; ;�Tb �KQM; BMi2`�+iBQMbX S`2pBQmb HBi2`�@

im`2 ?�b #22M `272``BM; iQ ;�Tb rBi?BM m#B[mBiQmb bvbi2K �b b2�Kb �M/ p�`BQmb- 2p2M QTTQbBi2-

�TT`Q�+?2b ?�p2 #22M bm;;2bi2/ QM ?Qr iQ /2�H rBi? i?2K- `�M;BM; 7`QK ?B/BM; iQ `2p2�HBM;

�M/ 2tTHQBiBM; i?2K 7Q` i?2 b�F2 Q7 i?2 2tT2`B2M+2X �b *?�HK2`b �M/ :�H�MB TQBMi2/ Qmi (8e)-

BMi2`�+iBQMb K�v #2+QK2 b2�KH2bb �M/ mMT`Q#H2K�iB+- 2p2M B7 i?2 /B772`2M+2b- #QmM/�`B2b �M/
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b2�Kb BM K2/B� �`2 Q#D2+iBp2Hv T2`+2Bp�#H2X h?2v i?2Q`Bb2/ �M/ 2tT2`BK2Mi2/ b2�K7mH /2bB;M-

�M �TT`Q�+? r?B+? i�F2b �/p�Mi�;2 Q7 i?2 ;�Tb �M/ ?2i2`Q;2M2Biv BM Q`/2` iQ ;Bp2 T2QTH2

bT�+2 iQ �++QKKQ/�i2 �M/ �TT`QT`B�i2 i?2 K2/B� rBi?BM i?2B` bQ+B�H BMi2`�+iBQMb �M/ HQ+�H

2MpB`QMK2MiX AM i?2 bTB`Bi Q7 i?2 b2�K7mH /2bB;M �TT`Q�+?- A 7Q+mb QM i?2 b2�Kb 2K2`;2/

BM i?2 *Q@.`Bp2 2tT2`B2M+2 �b �M QTTQ`imMBiv 7Q` i?2 /2bB;M Q7 �M 2�`Hv@bi�;2 T`QiQivTBM;

bi`�i2;vX

jXjXj AbQH�iBM; T`QiQivTBM; BMi2`p2MiBQMb

�i �M 2�`Hv T`QiQivTBM; bi�;2- /2�HBM; rBi? i?2 b2�Kb rBi?BM � +QKTH2t BMi2`�+iBp2 bvbi2K

K�v #2 +?�HH2M;BM;X Cmbi `2HvBM; QM i?2 i2+?MQHQ;B+�H /2p2HQTK2Mi Q7 i?2 bvbi2K BMi2`7�+2b

iQr�`/b BKK2/B�i2 +QMM2+iBQM i?`Qm;? ?v#`B/ bT�+2b- bvM+?`QMQmb BMi2`�+iBQMb �M/ +QKTm@

i�iBQM�H +�T�+Biv Bb MQi 2p2M � TQbbB#BHBiv #2+�mb2 Q7 i?2 M�im`2 Q7 `�TB/ T`QiQivTBM; Bib2H7X

�+im�HHv- A �`;m2 i?�i Bi K�v MQi #2 i?2 `B;?i r�v iQ ;Q r?2M i?2 �BK Q7 i?2 `�TB/ T`QiQivT@

BM; Bb iQ 2tTHQ`2 ?Qr T2QTH2 rBHH `2bTQM/ iQ i?2 2tT2`B2M+2, r?�i �i 7B`bi +�M #2 +QMbB/2`2/

�b /`�r#�+Fb 7Q` i?2 +QMiBMmBiv Q7 � +QKTH2t s_ 2tT2`B2M+2- HBF2 i?2 T`2b2M+2 Q7 KmHiBTH2

K2/B� �M/ b?Q`i�;2 Q7 rQ`FBM; i2+?MQHQ;v- BMbi2�/ +�M +QMi`B#mi2 iQ b?B7i i?2 T`QiQivTBM;

�ii2MiBQM 7`QK bBM;H2 QM@/2pB+2 BMi2`�+iBQMb QMiQ i?2 bQ+B�H �M/ +mHim`�H M�im`2 Q7 i?2 mb2`b

2tT2`B2M+2X

6QHHQrBM; i?2 /2+QMbi`m+iBQM Q7 i?2 *Q@.`Bp2 s_ 2tT2`B2M+2 �M/ i?2 i`�+BM; Q7 i?2 mb2`bǶ

i`�D2+iQ`B2b- A BbQH�i2/ F2v BMi2`�+iBQMb 7`QK i?2 mb2` DQm`M2vb �M/ �//`2bb2/ i?2K �b b2T�@

`�i2/ T`QiQivTBM; BMi2`p2MiBQMbX "v /QBM; bQ- A K�;MB7B2/ i?2 2tT2`B2M+2 b2�Kb- �BKBM; �i

Q#b2`pBM; ?Qr T2QTH2 rQmH/ r2�p2 i?2 *Q@.`Bp2 BMi2`�+iBQMb rBi?BM i?2B` QrM M2irQ`F Q7

`2H�iBQMb?BTb �M/ 2p2`v/�v +QMi2tiX h?2 b2H2+iBQM Q7 i?2 T`QiQivTBM; BMi2`p2MiBQMb r�b /QM2

�++Q`/BM; iQ, BV i?2 �TT`QT`B�i2M2bb Q7 i?2 7B/2HBiv A +QmH/ `2�+? rBi?BM � `�TB/ T`QiQivTBM;

T`Q+2bb U7Q` BMbi�M+2- i?Bb K�/2 K2 2t+Hm/2 i?2 2K#Q/BK2Mi Q7 i?2 `2KQi2 T�bb2M;2` BMbB/2
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i?2 +�`Vc BBV i?2 2M;�;2K2Mi Q7 #Qi? i?2 mb2`b- BM/BpB/m�HHv �M/ iQ;2i?2`c BBBV iQm+?BM; mTQM

i?2 F2v T?�b2b Q7 i?2 2tT2`B2M+2X h?`22 F2v BMi2`�+iBQMb r2`2 b2H2+i2/ iQ #2 T`QiQivT2/ �b

b2T�`�i2/ BMi2`p2MiBQMb, Rf i?2 TH�+2K2Mi Q7 i?2 *Q@.`Bp2 biQTb #v i?2 /`Bp2` U7`�K2 R BM

6B;X jXkVc kf i?2 #QQFBM; Q7 � *Q@.`Bp2 i`BT #v i?2 `2KQi2 T�bb2M;2` U7`�K2 k BM 6B;XjXkVc

jf i?2 b?�`2/ +�` i`BT #v i?2 /`Bp2` �M/ i?2 `2KQi2 T�bb2M;2` U7`�K2 8 �M/ e BM 6B;X jXkVX

jX9 h?2 T`QiQivTBM; TH�M /m`BM; *QpB/@RN

hQ `2bmK2- Qm` 2�`Hv@bi�;2 T`QiQivTBM; bi`�i2;v T`Q;`2bbBp2Hv iQQF b?�T2 �b i?2 7QHHQrBM;

T`Q+2bb, /2+QMbi`m+iBM; i?2 s_ 2tT2`B2M+2 Ĝ= i`�+BM; mb2`bǶ i`�D2+iQ`B2b Ĝ= BbQH�iBM; T`QiQ@

ivTBM; BMi2`p2MiBQMb Ĝ= `mMMBM; i?2 BMi2`p2MiBQMb Ĝ= `27H2+iBM; QM T2QTH2Ƕb �++QKKQ/�iBQM

�M/ �TT`QT`B�iBQM Q7 i?2 2tT2`B2M+2X

h�#H2 jXR, _2+`mBiK2Mi �M/ iBK27`�K2 Q7 i?2 T`QiQivTBM; T`Q+2bbX

�b i?2 T`QiQivTBM; T`Q+2bb T`Q+22/2/ BM b2T�`�i2/ BMi2`p2MiBQMb- i?2 Q`+?2bi`�iBQM �M/ 7�+BH@
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Bi�iBQM Q7 2�+? BMi2`p2MiBQM r�b BMbi`mK2Mi�H iQ K�BMi�BM i?2 T�`iB+BT�Mib �HB;M2/- �r�`2 Q7

i?2B` `2H�iBp2 TQbBiBQM BM i?2 2tT2`B2M+2 �M/ 2M;�;2/ BM i?2 Qp2`�HH M�``�iBp2X h?2 BMi2`p2M@

iBQMb ?�TT2M2/ /m`BM; i?2 *QpB/@RN T�M/2KB+b BM Ai�Hv �M/ `2[mB`2/ � bT2+B�H Q`;�MBx�iBQM

iQ +QKTHv rBi? i?2 bQ+B�H /Bbi�M+2 ;mB/2HBM2b �M/ i?2 +QM+2`Mb #`Qm;?i �#Qmi #v i?2 2H@

/2`Hv T�`iB+BT�MibǶ `2H�iBp2b Q7 HBKBiBM; Q++�bBQMb Q7 +QMi�KBM�iBQMX h?2 iBK27`�K2 7Q` i?2

T`QiQivTBM; T`Q+2bb 2M+QKT�bb2/ R8 KQMi?b- 7`QK b2Ti2K#2` kyky iQ MQp2K#2` kykR- � +QM@

bB/2`�#Hv HQM; iBK2 /m2 iQ i?2 7�+i i?�i *QpB/@RN T�M/2KB+b BM Ai�Hv bHQr2/ /QrM Q` 2p2M

#HQ+F2/ i?2 2tT2`BK2Mi�iBQMX h?2 BMi2`p2MiBQMb iQQF TH�+2 b2[m2MiB�HHv �M/ BMpQHp2/ � p�`B@

�#H2 MmK#2` Q7 T2QTH2- �++Q`/BM; iQ i?2 �BK Q7 i?2 BMi2`p2MiBQM- �b r2HH �b i?2 +QMiBM;2M+B2b

Q7 i?2 T�M/2KB+b Uh�#H2 jXRVX

*QM+2`MBM; i?2 T�`iB+BT�Mib- e T2`bQMb �;2/ 7`QK d8 iQ NR vXQX r2`2 `2+`mBi2/ �b `2KQi2

T�bb2M;2`b- 8 rQK2M �M/ R K�MX PM2 T�`iB+BT�Mi rBi?/`2r BM BMi2`p2MiBQM j 7Q` `2�bQMb

HBMF2/ iQ i?2 T�M/2KB+bX h?2 T`2p�H2M+2 Q7 rQK2M BM i?2 `2+`mBi2/ ;`QmT `27H2+ib i?2 `�M;2

Q7 b2MBQ`b �ii2M/BM; i?2 /�v +�`2- ?2M+2 i?2 �+im�H Ai�HB�M /2KQ;`�T?B+b �++Q`/BM; iQ r?B+?

rQK2M �`2 HBpBM; HQM;2` �M/ ?2�Hi?B2` i?�M K2M (8d)X h?2v �HH mb2/ iQ �ii2M/ � /�v +�`2

+2Mi2` BM _QK2- r?2`2 T`Q72bbBQM�H +�`2i�F2`b �M/ bQ+B�H rQ`F2`b Q`;�MBx2 H2Bbm`2 �+iBpBiB2b-

+Q;MBiBp2 �M/ T?vbB+�H i`�BMBM; �M/- 7`QK iBK2 iQ iBK2- /�BHv Q` r22F2M/ 2t+m`bBQMb #v #mbX

h?2 ;`QmT r�b `2+`mBi2/ #�b2/ QM BM/BpB/m�H ;QQ/ +Q;MBiBp2 �#BHBiB2b- bBM+2 MQM2 Q7 i?2K

bm772` 7`QK � K�DQ` +Q;MBiBp2 /2+HBM2X h?2 QMHv K�M BM i?2 ;`QmT ?�/ bm772`2/ 7`QK � bi`QF2

�M/ bBM+2 ?2 ?�b /B77B+mHiB2b BM bTQF2M +QKKmMB+�iBQM- /m`BM; i?2 bim/v b2bbBQM ?Bb rB72 r�b

�bbBbiBM; ?BK �M/ bmTTQ`iBM; i?2 +QMp2`b�iBQMX

h?2 /`Bp2`b BMbi2�/ r2`2 `2+`mBi2/ i?`Qm;? �M QMHBM2 QT2M +�HH r?B+? r�b bT`2�/ i?`Qm;?

i?2 `2b2�`+?2`Ƕb T2`bQM�H M2irQ`F- i?2 T`QD2+i r2#bBi2 �M/ bQ+B�H K2/B�X

h?2 b2bbBQMb r2`2 `mM #v Kvb2H7- i?2 `2b2�`+?2` BM i?2 `QH2 Q7 i?2 7�+BHBi�iQ`- �M/ #v � bQ+B�H

rQ`F2` �77BHB�i2/ iQ i?2 2H/2`Hv +�`2 +2Mi2`X h?2 `QH2 Q7 bQ+B�H rQ`F2` r�b 2bb2MiB�H BM iBK2 Q7
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T�M/2KB+bX >2 �+i2/ �b i?2 ?Qbi Q7 i?2 b2bbBQMb �M/ Q++�bBQM�HHv �b i?2 T?vbB+�H irBM Q7 i?2

`2b2�`+?2`- r?2M i?2 *QpB/@RN `2bi`B+iBQMb BM Ai�Hv T`2p2Mi2/ i?2 b2MBQ`b �M/ i?2 `2b2�`+?2`

iQ K22i T?vbB+�HHv- #mi biBHH QMHv i?2 bQ+B�H rQ`F2` r�b �HHQr2/ iQ `2�+? i?2 b2MBQ` �i ?QK2

7Q` `QmiBM2 +�`2X

AbQH�iBM; T`QiQivTBM; BMi2`p2MiBQMb `2[mB`2/ i?2 `2b2�`+?2` iQ +QK2 mT rBi? �b K�Mv T`QiQ@

ivTBM; b+`BTib �M/ �`iB7�+ib �b i?2 MmK#2` Q7 BMi2`p2MiBQMb i?2Kb2Hp2bX S`QiQivTBM; �`iB7�+ib

+QMbBbi2/ Q7 T`QTb- iQQHb- pB/2Q T`QiQivT2b- �M/ BMi2`�+iBp2 �TTHB+�iBQMb- �M/ `�M;2/ 7`QK

HQr iQ K2/BmK@?B;? 7B/2HBivX h?2 �`iB7�+ib r2`2 /2bB;M2/ iQ #2 i?2 KQbi �TT`QT`B�i2 r�v

iQ 2M;�;2 i?2 bT2+B7B+ mb2` BM i?2 2tT2`B2M+2X h?Bb r�b T�`iB+mH�`Hv BKTQ`i�Mi BM `2bT2+i iQ

i?2 `2KQi2 T�bb2M;2`b r?Q T�`iB+BT�i2/ BM i?2 T`QiQivTBM;- bBM+2 i?2v r2`2 �HH b2MBQ` �/mHib

rBi? MQ 7�KBHB�`Biv rBi? �m;K2Mi2/ Q` pB`im�H `2�HBivX




