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"HQ+F@#�b2/ T`Q;`�KKBM; H�M;m�;2b ?�p2 #22M mb2/ bm++2bb7mHHv iQ �bbBbi BM Qp2`+QKBM; i?2

BMBiB�H +?�HH2M;2b 7Q` +mHiBp�iBM; +QKTmi�iBQM�H i?BMFBM; 7Q` MQpB+2b �M/ MQM@T`Q;`�KK2`bX

"HQ+F@T`Q;`�KKBM; 2MpB`QMK2Mib bmTTQ`i T`QD2+i #�b2/ H2�`MBM; i?�i BM+Hm/2b #mBH/BM; �M/

/2THQvBM; T`Q;`�K rBi? i?2 T?vbB+�H ?�`/r�`2 iQ #mBH/ +`2�iBpBiv- +QKTmi�iBQM�H i?BMFBM;-

�M/ +QHH�#Q`�iBQM bFBHHbX >Qr2p2`- i`�/BiBQM�H k. #HQ+F@#�b2/ T`Q;`�KKBM; 2MpB`QMK2Mib �`2

Q7i2M `2bi`B+iBp2 r?2M Bi +QK2b iQ T`�+iB+�H �M/ BMi2`�+iBp2 H2�`MBM;- BX2X #mBH/BM; T`QD2+ib

�M/ p�HB/�iBM; T`Q;`�Kb 2tT2`BK2Mi�HHvX h?Bb `2b2�`+? 7Q+mb2b QM 2M?�M+BM; i?2 H2�`MBM;

2tT2`B2M+2 7Q` MQpB+2b mbBM; pB`im�H j. Q#D2+ib �M/ KQ#BH2@#�b2/ JBt2/ _2�HBivX Ai �BKb

iQ /2p2HQT � M2r �TT`Q�+? 7Q` H2�`MBM; #HQ+F@#�b2/ T`Q;`�KKBM; +QM+2Tib- r?B+? Qz2`b

`2�H@iBK2 BMi2`�+iBQM rBi? pB`im�H j. Q#D2+ib 7Q` T`�+iB+�H BKTH2K2Mi�iBQM Q7 T`Q;`�Kb �M/

BKT`Qp2/ H2�`MBM; T2`7Q`K�M+2 7Q` MQpB+2bX q2 /2bB;M2/ �M/ BKTH2K2Mi2/ � T`QiQivT2 i?�i

+QK#BM2b #HQ+F@#�b2/ T`Q;`�KKBM; rBi? KQ#BH2 J_X h?2 T`QiQivT2 r�b /2bB;M2/ BM +QHH�#@

Q`�iBQM rBi? i2�+?2`b 7`QK ah1J G2�`MBM; G�#- r?Q T`QpB/2/ T`�;K�iB+ BMbB;?ib QM +m``2Mi

T`�+iB+2b �M/ +?�HH2M;2b rBi? #HQ+F@#�b2/ T`Q;`�KKBM;X q2 2p�Hm�i2/ i?2 T`QiQivT2 mbBM;

� +QKT�`�iBp2 bim/v rBi? MQM@T`Q;`�KK2`b �M/ ;�i?2`2/ 722/#�+F 7`QK i2�+?2`bX h?2 `2@

bmHib BM/B+�i2 i?�i i?2 T`QiQivT2 �M/ �TT`Q�+? ?�p2 i?2 TQi2MiB�H iQ BKT`Qp2 i?2 BMi2`�+iBp2

2tT2`B2M+2 �M/ i?2 H2�`MBM; T2`7Q`K�M+2 Q7 MQpB+2b �M/ MQM@T`Q;`�KK2`bX
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6B`bi �M/ 7Q`2KQbi- A rQmH/ HBF2 iQ i?�MF Kv bmT2`pBbQ`- .`X 6`�MF J�m`2`- 7Q` vQm` 2M@ 

i?mbB�bK- �/pB+2- bmTTQ`i- �M/ T�iB2M+2X uQm ?�p2 #22M � ;`2�i bmT2`pBbQ` iQ K2- �M/ vQm` 

QTiBKBbiB+ �M/ r�`K M�im`2 KQiBp�i2b K2X

A rQmH/ �HbQ HBF2 iQ i?�MF .`X GQ`� P?2H#2`; �M/ .`X L2HbQM qQM; 7Q` #2BM; � T�`i 

Q7 Kv bmT2`pBbQ`v +QKKBii22X A �K p2`v i?�MF7mH 7Q` vQm` BMbB;?i7mH `2+QKK2M/�iBQMb �M/ 

/Bb+mbbBQMbX

A rQmH/ HBF2 iQ �+FMQrH2/;2 Kv +QHH2�;m2b �M/ �a1 G�# K2K#2`b 7Q` i?2B` bmTTQ`i �M/ 

2M+Qm`�;2K2MiX

A �K ;`�i27mH iQ .`X h2//v a2v2/ 7Q` �HH vQm` bmTTQ`i �M/ ;mB/�M+2X A �K 2bT2+B�HHv 

i?�MF7mH iQ vQm 7Q` K�FBM; K2 #2HB2p2 BM Kvb2H7 r?2M K�Mv iBK2b Kv b2H7@+QM}/2M+2 7�Hi2`2/X 

h?�MF vQm 7Q` #2BM; bm+? � ;`2�i K2MiQ`X

A r�Mi iQ i?�MF Kv 7�KBHvX h?�MFb iQ Kv 2H/2` bBbi2`- h�MBK� lT�/?v�v- �M/ Kv #`Qi?2`@ 

BM@H�r- �Mb?mH "?�`;�p- 7Q` �Hr�vb #2BM; bmTTQ`iBp2X AǶ/ �HbQ HBF2 iQ i?�MF Kv T�`2Mib �M/ 

Kv BM@H�rb 7Q` 2M+Qm`�;BM; K2 iQ Tm`bm2 i?Bb T`Q;`�K �M/ bmTTQ`iBM; K2 i?`Qm;?Qmi Kv 

iBK2 ?2`2X h?�MFb 7Q` bmTTQ`iBM; K2 i?`Qm;?Qmi Kv HB72- 2p2M r?2M A /B/ MQi r�Mi Q` �bF 

7Q` vQm` bmTTQ`iX

A i?�MF Kv ?mb#�M/- �#?Bb?2F a?�`K�- 7Q` Qp2`+QKBM; /B{+mHiB2b �M/ bmTTQ`i Kv bim/v 

�M/ `2b2�`+? �r�vX LQM2 Q7 i?Bb rQmH/ ?�p2 +QK2 iQ 7mH}HHK2Mi rBi?Qmi vQm` ;mB/�M+2X
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R BMi`Q/m+iBQM R

RXR "HQ+F@#�b2/ S`Q;`�KKBM; 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 k

RXk JQ#BH2 G2�`MBM; 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 e

RXj JQ#BH2 G2�`MBM; rBi? �m;K2Mi2/fJBt2/ _2�HBiv X X X X X X X X X X X X X X X X 3

RX9 JQiBp�iBQM 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 X X X Ry

RX8 _2b2�`+? Zm2biBQMb 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 RR

RXe h?2bBb *QMi`B#miBQMb 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 Rj

RXd _2b2�`+? :Q�Hb 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 R9

RX3 h?2bBb ai`m+im`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 X X X X R9

k `2H�i2/ rQ`F Re

kXR oBbm�H �M/ "HQ+F@"�b2/ S`Q;`�KKBM; G�M;m�;2b X X X X X X X X X X X X X X X Rd

kXRXR >BbiQ`v 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 X RN

kXRXk q?v "HQ+F@S`Q;`�KKBM;\ X X X X X X X X X X X X X X X X X X X X X X X X kd

kXRXj >Qr "HQ+F@S`Q;`�KKBM; rQ`Fb X X X X X X X X X X X X X X X X X X X X X jy

kXk LQpB+2b �M/ S`Q;`�KKBM; 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

kXj JQ#BH2 G2�`MBM; 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 jd

kX9 JQ#BH2 G2�`MBM; rBi? �m;K2Mi2/ _2�HBiv X X X X X X X X X X X X X X X X X X X X jN

kX8 "HQ+F@#�b2/ S`Q;`�KKBM; rBi? JQ#BH2 �_fJ_ X X X X X X X X X X X X X X X X 9k

j /2bB;MBM; #HQ+F@#�b2/ T`Q;`�KKBM; iQQHb BM K` 98

jXR aim/v A @ P#b2`p�iBQM aim/v 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 98
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jXRXR S`QiQ+QH 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 9e

jXRXk _2bmHib 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 X 9d

jXRXj .Bb+mbbBQM 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 9N

jXk aim/v AA @ a2KB@ai`m+im`2/ AMi2`pB2rb X X X X X X X X X X X X X X X X X X X X X X 8y

jXkXR S`QiQ+QH 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 8y

jXkXk _2bmHib 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 X 8R

jXj .2bB;M *QMbB/2`�iBQMb 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 89

jX9 h?2 S`QiQivT2 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 X 8d

9 2p�Hm�iBM; #HQ+F@#�b2/ T`Q;`�KKBM; iQQHb BM K` eN

9XR aim/v AAA @ *QKT�`�iBp2 aim/v 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

9XRXR S`QiQ+QH 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 dy

9XRXk ai�iBbiB+�H hQQH �M/ �M�HvbBb X X X X X X X X X X X X X X X X X X X X X X X dj

9XRXj _2bmHib �M/ .Bb+mbbBQM 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 dd

9Xk aim/v Ao @ .2bB;M *`BiB[m2 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 3y

9XkXR 1�b2 Q7 AMi2`�+iBQM 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 3R

9XkXk *QHH�#Q`�iBQM BM i?2 *H�bb`QQK X X X X X X X X X X X X X X X X X X X X X 3k

9XkXj "2vQM/ 1H2+i`QMB+b �M/ "HQ+F@#�b2/ T`Q;`�KKBM; X X X X X X X X X X X 3j

9Xj aim/v GBKBi�iBQMb 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 3j

8 +QM+HmbBQM �M/ 7mim`2 rQ`F 38

8XR *QMi`B#miBQMb 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 X 3e

8Xk 6mim`2 qQ`F 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 X X 33

8Xj *QM+HmbBQM 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 X X X 33
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B #B#HBQ;`�T?v Ny

BB �TT2M/Bt Ry9

� 2i?B+b @ Q#b2`p�iBQM bim/v �M/ b2KB@bi`m+im`2/ BMi2`pB2rb Ry8

# BMi2`pB2r [m2biBQMM�B`2 RyN

+ 2i?B+b @ +QKT�`�iBp2 bim/v RRR

/ T`2@bim/v [m2biBQMM�B`2b �M/ i2bi RR8

2 TQbi@bim/v [m2biBQMM�B`2b �M/ i2bi RRN

7 `�r `2bmHi 7Q` +QKT�`�iBp2 bim/v Rkj
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h�#H2 R G2�`MBM; K2i?Q/b +QKT�`BbQM mb2/ 7Q` i?Bb bim/v X X X X X X X X X X X dk

h�#H2 k a?�BT`Q@qBHF i2bi `2bmHib 7Q` T`2@i2bi X X X X X X X X X X X X X X X X X X de

h�#H2 j a?�BT`Q@qBHF i2bi `2bmHib 7Q` TQbi@i2bi X X X X X X X X X X X X X X X X X de

h�#H2 9 _2bmHi Q7 AM/2T2M/2Mi b�KTH2 i@i2bi QM S`2@i2bi a+Q`2 X X X X X X X X de

h�#H2 8 _2bmHi Q7 AM/2T2M/2Mi b�KTH2 i@i2bi QM SQbi@i2bi a+Q`2 X X X X X X X X d3
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6B;m`2 R 1t�KTH2 Q7 TmxxH2@HBF2 #HQ+Fb iQ +`2�i2 bvMi�+iB+�HHv +Q``2+i T`Q;`�Kb j

6B;m`2 k 1t�KTH2 Q7 #HQ+F@#�b2/ T`Q;`�KKBM; iQQHb- bm+? �b a+`�i+?- "HQ+FHv

�M/ JAh �TT AMp2MiQ` 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 9

6B;m`2 j a+`�i+? #HQ+Fb +QKT�`2/ rBi? Svi?QM +Q/2 X X X X X X X X X X X X X X 8

6B;m`2 9 aim/2Mib H2�`MBM; rBi? hBpBix KQ#BH2 �TT X X X X X X X X X X X X X X X d

6B;m`2 8 1t�KTH2b Q7 �m;K2Mi2/fJBt2/ _2�HBiv BM 2/m+�iBQM X X X X X X X X X N

6B;m`2 e 1t�KTH2 Q7 i2tim�H T`Q;`�KKBM; 2MpB`QMK2Mi X X X X X X X X X X X X R3

6B;m`2 d GQ;Q "HQ+Fb BMi2`7�+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 ky

6B;m`2 3 a+`�i+? BMi2`7�+2 iQ +`2�i2 BMi2`�+iBp2 �MBK�iBQMb �M/ biQ`B2b X X X X kR

6B;m`2 N "HQ+FHv 2/BiQ` 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 kj

6B;m`2 Ry 1t�KTH2 Q7 +mbiQK #HQ+Fb 7Q` K�+?BM2 H2�`MBM; BM aM�T5 X X X X X X X k9

6B;m`2 RR �TT AMp2MiQ` 2t�KTH2 iQ #mBH/ �M �M/`QB/ T?QM2 �TTHB+�iBQM X X X X k8

6B;m`2 Rk �HB+2 T`Q;`�KKBM; iQ #mBH/ BMi2`�+iBp2 ;�K2b �M/ iQ H2�`M C�p� X X ke

6B;m`2 Rj G2;Q JBM/biQ`Kb 2/BiQ` iQ T`Q;`�K `Q#QiB+b X X X X X X X X X X X X X kd

6B;m`2 R9 1t�KTH2 Q7 6Q` HQQT BM *Q/2XQ`; X X X X X X X X X X X X X X X X X X X X kN

6B;m`2 R8 a+`�i+? +Q/2 iQ /`�r � b[m�`2 X X X X X X X X X X X X X X X X X X X X X jR

6B;m`2 Re JAh �TT AMp2MiQ` iQ #mBH/ �M/`QB/ �TTHB+�iBQMb X X X X X X X X X X X jj

6B;m`2 Rd ai�`GQ;Q hL: 7Q` KQ/2HHBM; �M/ bBKmH�iBQM X X X X X X X X X X X X X j9

6B;m`2 R3 :�K2"HQt iQ +`2�i2 ;�K2b X X X X X X X X X X X X X X X X X X X X X X X j8

6B;m`2 RN a+`�i+? 7Q` �M/`QB/ iQ T`Q;`�K �`/mBMQ #Q�`/b 7Q` AQh T`Q/m+ib X X je
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6B;m`2 ky a+?QQHb +QMbB/2`BM; �HHQrBM; bim/2Mib iQ #`BM; i?2B` QrM /2pB+2b iQ

b+?QQH 7Q` bim/2Mi 2M;�;2K2Mi rBi? KQ#BH2 H2�`MBM; /2pB+2b bm+? �b

i�#H2ib �M/ bK�`iT?QM2b 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

6B;m`2 kR G2�`MBM; a+B2M+2 rBi? KQ#BH2 �_ X X X X X X X X X X X X X X X X X X X 9R

6B;m`2 kk *m#2Hv 2MpB`QMK2Mi iQ H2�`M #HQ+F +Q/BM; BM o_ X X X X X X X X X X X 9j

6B;m`2 kj P#b2`p�iBQMb 7`QK aim/v A, U�V � i2�+?2` T`2b2MiBM; ?Qr #HQ+Fb rQ`F

iQ;2i?2` rBi? � JB+`Q#Bic U#V � i2�+?2` �bbBbiBM; bim/2Mib r?Q �`2

+QM7mb2/ �#Qmi r?v +2`i�BM #HQ+Fb /QMǶi }i iQ;2i?2`c U+V aim/2Mib

b?�`BM; H�TiQT �M/ JB+`Q#Bic U/V aim/2Mib bim+F rBi? /2THQvBM; i?2B`

#HQ+F@#�b2/ +Q/2 QMiQ � JB+`Q#Bi �M/ i`vBM; iQ /2#m; Bi i?2Kb2Hp2bX 93

6B;m`2 k9 h?2 /Bz2`2Mi +QKTQM2Mib Q7 i?2 J�F2J_ BMi2`7�+2X U�V "HQ+Fb i?�i

+�M #2 /`�;;2/ QMiQ i?2 +�Mp�bc U#V h?2 +�Mp�b r?2`2 #HQ+Fb �`2

TH�+2/ 7Q` T`Q;`�KKBM;c U+V � /2#m;;BM; HB;?i #mH# iQ BM/B+�i2 +Q``2+i

Q` bvMi�+iB+�HHv BM+Q``2+i +Q/2c U/V AMbi`m+iBQMb 7Q` #HQ+F mb�;2 �M/

iQ 2t2+mi2 i?2 +Q/2c U2V � pB`im�H j. KQ/2H USBF�+?mV iQ /2KQMbi`�i2

i?2 +Q/2c U7V � pB`im�H JB+`Q#BiX X X X X X X X X X X X X X X X X X X X X 8N

6B;m`2 k8 � #`B27 r�HF@i?`Qm;? Q7 J�F2J_X U�V �7i2` #HQ+Fb ?�p2 #22M T`2@

b2H2+i2/- � mb2` UQ` bim/2MiV Bb T`2b2Mi2/ rBi? i?2 #HQ+Fb �M/ � #H�MF

+�Mp�bc U#V lb2` b2H2+ib �TT`QT`B�i2 #HQ+Fb mbBM; iQm+? ;2bim`2b �M/

�`2 TH�+2/ QMiQ i?2 +�Mp�bc U+V A7 i?2 mb2` b2H2+ib � r`QM; #HQ+F- � `2/

HB;?i #mH# BM/B+�i2b �M 2``Q` BM i?2 +Q/2c U/V �7i2` � mb2` ?�b +`2�i2/

bvMi�+iB+�HHv +Q``2+i +Q/2 UBX2X +Q``2+i #HQ+Fb }i �M/ i?2 ǵTmxxH2Ƕ Bb

+QKTH2i2V- i?2v �`2 �#H2 iQ `mM Bi QM � pB`im�H JB+`Q#Bi �M/ �HbQ ?�p2

Bi /2THQv2/ iQ � T?vbB+�H JB+`Q#Bi pB� "Hm2iQQi?X X X X X X X X X X X X ey

Bt



6B;m`2 ke 1t2`+Bb2 R @ a+�M i?2 JB+`Q#Bi iQ ;2i pB`im�H KB+`Q#Bi �M/ H2�`M �#Qmi

KB+`Q#Bi 72�im`2b QM BiX 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 ek

6B;m`2 kd AM7Q`K�iBQM �#Qmi JB+`Q#Bi G1.b Bb T`2b2Mi2/ r?2M mb2` i�Tb QM i?2

G1.b Q7 pB`im�H JB+`Q#Bi X X X X X X X X X X X X X X X X X X X X X X X X ej

6B;m`2 k3 1t2`+Bb2 k @ *QmMi2` S`Q;`�K BM J_ i?�i +QmMib ?Qr K�Mv iBK2b

SBF�+?m DmKTb 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 e9

6B;m`2 kN 1t2`+Bb2 j @ "mBH/BM; �M/ T`Q;`�KKBM; Q7 iBKBM; ;�i2 rBi? pB`im�H

Q#D2+ib �M/ #HQ+Fb 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 ee

6B;m`2 jy S`�+iB+�H BKTH2K2Mi�iBQM Q7 T`Q;`�K rBi? `2bmHib b?QrM QM pB`im�H

JB+`Q#BiX 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 ed

6B;m`2 jk JB+`Q#Bi 72�im`2b 2tTH�BM2/ BM U�V MQM@J_ �M/ U#V J_ �TT X X X X X dk

6B;m`2 jR "HQ+F T`2b2Mi�iBQM BM U�V MQM@J_ �M/ U#V J_ �TT X X X X X X X X X X dj

6B;m`2 jj S`�+iB+�H BKTH2K2Mi�iBQM Q7 T`Q;`�K 2tTH�BM2/ BM U�V MQM@J_ �M/

U#V J_ �TT 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 d9

6B;m`2 j9 .2i�BH2/ �M�HvbBb Q7 2�+? [m2biBQMbX X X X X X X X X X X X X X X X X X X dN

t



� * _ P L u J a

ah1J a+B2M+2- h2+?MQHQ;v- 1M;BM22`BM; �M/ J�i?2K�iB+b

ah1�J a+B2M+2- h2+?MQHQ;v- 1M;BM22`BM;- �`ib �M/ J�i?2K�iB+b

""S "HQ+F@#�b2/ T`Q;`�KKBM;

""S1 "HQ+F@#�b2/ T`Q;`�KKBM; 2MpB`QMK2Mi

""SG "HQ+F@#�b2/ T`Q;`�KKBM; H�M;m�;2

oSG oBbm�H T`Q;`�KKBM; H�M;m�;2

J_ JBt2/ `2�HBiv

�_ �m;K2Mi2/ `2�HBiv

o_ oB`im�H `2�HBiv

A.1 AMi2;`�i2/ .2p2HQTK2Mi 1MpB`QMK2Mib oQ+�iBQM�H 1/m+�iBQM�H h`�BMBM;

tB



1
A L h _ P . l * h A P L

qBi? i?2 BM+`2�bBM; MmK#2` Q7 ;HQ#�H BMBiB�iBp2b iQ #`Q�/2M �M/ 2M+Qm`�;2 b+B2M+2- i2+?MQH@

Q;v- 2M;BM22`BM;- �`ib �M/ K�i?2K�iB+b Uah1�JV +�`22`b- i?2`2 ?�b #22M � `2M2r2/ BMi2`2bi

BM BMi`Q/m+BM; �M/ BMi2;`�iBM; T`Q;`�KKBM; +QM+2Tib BMiQ 2/m+�iBQM�H +m``B+mHmK �M/ +H�bb@

`QQKbX 6m`i?2`KQ`2- i?2 `Bb2 Q7 �miQK�iBQM �M/ `Q#QiB+b BM �HH b2+iQ`b Q7 T`Q/m+iBQM �M/

K�M�;2K2Mi ?�b +`2�i2/ �M BKK2/B�i2 M22/ 7Q` BKT`QpBM; i?2 [m�HBiv �M/ 2z2+iBp2M2bb Q7

i`�BMBM; BM +QKTmi2` b+B2M+2 �M/ i2+?MQHQ;v 7Q` #Qi? vQmi? �M/ �/mHib �HBF2 (j9)X � F2v

+?�HH2M;2 7Q` K�Mv MQpB+2 H2�`M2`b Bb iQ H2�`M T`Q;`�KKBM; +QM+2Tib BM �M 2M;�;BM; �M/

BMimBiBp2 K�MM2` (Nj)X h?2 KQbi 7`2[m2MiHv mb2/ U�M/ ;2M2`�HV �TT`Q�+? iQ bQHp2 i?Bb +?�H@

H2M;2 BMpQHp2b mbBM; pBbm�H �M/ #HQ+F@#�b2/ T`Q;`�KKBM; H�M;m�;2b- r?B+? �`2 /2bB;M2/ iQ

�#bi`�+i bT2+B}+ i�bFb U2X;X b2iiBM; i?2 p�Hm2 Q7 � p�`B�#H2V 7`QK � i`�/BiBQM�H T`Q;`�KKBM;

H�M;m�;2 U2X;X *YY Q` C�p�a+`BTiV (Nj)X

S`BQ` `2b2�`+? ?�b b?QrM i?�i MmK2`Qmb 7�+iQ`b +QMi`B#mi2 iQ K�FBM; #HQ+F@#�b2/ T`Q@

;`�KKBM; 2�bv 7Q` MQpB+2 T`Q;`�KK2`b- #v BM+Hm/BM; i?2 M�im`�H H�M;m�;2 /2b+`BTiBQM Q7

#HQ+Fb- �M/ i?2 /`�;@�M/@/`QT BMi2`�+iBQM- #mi Bi ?�b �HbQ #22M B/2MiB}2/ i?�i #HQ+F@#�b2/

T`Q;`�KKBM; 2MpB`QMK2Mib �HbQ ?�p2 � T2`+2Bp2/ H�+F Q7 BMi2`�+iBpBiv (Nj) �M/ �`2 H2bb TQr2`@

7mH (Nd)X "HQ+F@#�b2/ T`Q;`�KKBM; 2MpB`QMK2Mib bmTTQ`i � +QMbi`m+iBQMBbi �TT`Q�+? (ed) i?�i

2M+Qm`�;2b i?2 /2p2HQTK2Mi Q7 T2`bQM�H T`QD2+ib �M/ �`iB7�+ib HBF2 pB/2Q ;�K2b- �MBK�i2/

R



biQ`B2b- Q` bBKmH�iBQMb Q7 bBKTH2 `2�H@rQ`H/ T?2MQK2M� (ed)X "HQ+F@#�b2/ T`Q;`�KKBM; H�M@

;m�;2b bm+? �b GP:PR bmTTQ`ib i?2 B/2� Q7 ǳ+`2�iBp2 +`2�iQ`bǴ #v S�T2`i �M/ ?Bb T?BHQbQT?v

Q7 ǳH2�`MBM;@#v@K�FBM;Ǵ r?2`2 bim/2Mib H2�`M #v +`2�iBM; i?2 T`Q;`�Kb �M/ i?2M #mBH/BM;

i?2 T`QD2+i mbBM; i?2 `2�H@rQ`H/ Q#D2+ib (dk)X

AKT`Qp2K2Mib BM BKK2`bBp2 i2+?MQHQ;B2b bm+? �b KBt2/ `2�HBiv UJ_V ?�p2 QT2M2/ i?2 /QQ`

iQ +`2�iBM; KQ`2 /vM�KB+ TH�i7Q`Kb 7Q` i2�+?BM; +Q/BM;X _2b2�`+? bm;;2bib KQ#BH2 �_fJ_

K�v ?�p2 TQi2MiB�H BM 2M?�M+BM; #2;BMM2`bǶ H2�`MBM; 2tT2`B2M+2 7Q` T`Q;`�KKBM;- ǳ2bT2+B�HHv

7Q` i�bFb i?�i �`2 KQ`2 BMi2`�+iBp2 �M/ #2M2}i 7`QK pBbm�H 722/#�+FǴ (ke)X *QK#BMBM; #HQ+F@

#�b2/ T`Q;`�KKBM; �M/ KBt2/ `2�HBiv +�M T`QpB/2 KQ`2 `2bQm`+2b BM i?2 7Q`K Q7 pB`im�H

Q#D2+ib `2bmHiBM; BM KQ`2 +`2�iBpBiv �M/ BMMQp�iBQMX "v K�MBTmH�iBM; pB`im�H Q#D2+ib BM `2�H@

iBK2- H2�`M2`b +�M Q#b2`p2 ?Qr i?2 HQ;B+ rQ`Fb- 7Q`KmH�i2 ?vTQi?2b2b �M/ p�HB/�i2 i?2K

i?`Qm;? 2tT2`BK2MibX Ai �HHQrb H2�`M2`b iQ +QMM2+i `2�H@HB72 b2MbQ`v 2tT2`B2M+2 rBi? i?2 /B;Bi�H

2MpB`QMK2Mi (kk)X

RXR #HQ+F@#�b2/ T`Q;`�KKBM;

PM2 Q7 i?2 KQbi +QKKQMHv mb2/ oBbm�H S`Q;`�KKBM; G�M;m�;2 UoSGV �TT`Q�+?2b iQ/�v Bb

#HQ+F@#�b2/ T`Q;`�KKBM;X 6B;m`2 R b?Qrb H2;Q@HBF2 #HQ+Fb i?�i �`2 �bb2K#H2/ BM � b2[m2M+2 iQ

+`2�i2 � T`Q;`�K i?�i +�M bQHp2 � bT2+B}+ i�bF Q` 7mM+iBQMX h?2b2 #HQ+Fb �`2 TmxxH2@HBF2- �M/

i?2B` b?�T2 2M7Q`+2b bvMi�+iB+�HHv +Q``2+i T`Q;`�Kb 7Q` mb2`b (Ry- N3)X h?2 T`BK�`v Tm`TQb2

Q7 i?Bb ivT2 Q7 T`Q;`�KKBM; H�M;m�;2 Bb MQi K2`2Hv iQ �``�M;2 T`Q;`�K +?mMFbX AMbi2�/- Bib

Tm`TQb2 Bb iQ H2i MQpB+2b �+[mB`2 FMQrH2/;2 `2H�i2/ iQ i?2 HQ;B+�H Q`;�MBx�iBQM Q7 �M �H;Q`Bi?K

bQ i?�i i?2v +�M bQHp2 � +2`i�BM i�bF (89)X

R?iiTb,ffrrrXK2/B�XKBiX2/mfT`QD2+ibfHQ;Q@#HQ+FbfQp2`pB2rf

k



6B;m`2 R, 1t�KTH2 Q7 TmxxH2@HBF2 #HQ+Fb iQ +`2�i2 bvMi�+iB+�HHv +Q``2+i T`Q;`�Kbk

"HQ+F@#�b2/ T`Q;`�KKBM; 2MpB`QMK2Mib U""S1bV bm+? �b a+`�i+? (3y)- J�F2*Q/2 (ek)-

"HQ+FHv (j8) �`2 rB/2Hv mb2/ �KQM;bi 2/m+�iQ`b �M/ i?2 rB/2` ah1�J 2/m+�iBQM +QKKm@

MBiB2b- �M/ ?�p2 b?QrM i`2K2M/Qmb p�Hm2 BM HQr2`BM; i?2 #�``B2` Q7 2Mi`v 7Q` T`Q;`�KKBM;

(k3)X "HQ+F@#�b2/ T`Q;`�KKBM; U""SV Bb � `2+2Mi �//BiBQM iQ i?2 2ti2MbBp2 ?BbiQ`v Q7 T`Q@

;`�KKBM; H�M;m�;2b �M/ 2MpB`QMK2Mib i?�i ?�p2 #22M /2bB;M2/ 7Q` MQpB+2 H2�`M2`bX h?2 }`bi

#HQ+F@T`Q;`�KKBM; H�M;m�;2 r�b /2p2HQT2/ 2tTHB+BiHv 7Q` +?BH/`2M BM RNN8- #mi #2+�mb2 Q7

Bib bBKTHB+Biv �M/ �+iBpBiB2b bmTTQ`i2/- Bib �m/B2M+2 2tT�M/2/ #2vQM/ +?BH/`2M �M/ 2/m+�@

iQ`b (Nd)X G2�`M2`b rBi? /Bz2`2Mi #�+F;`QmM/b r2`2 2M+Qm`�;2/ iQ 2tTHQ`2 �M/ +`2�i2 Tm#HB+-

b?�`2�#H2 �`iB7�+ib- Q7i2M BM i?2 7Q`K Q7 �`irQ`F- ;�K2b- �M/ BMi2`�+iBp2 biQ`B2b (Nd)X

k?iiTb,ff/2p2HQT2`bX;QQ;H2#HQ;X+QKfkyRNfyRfb+`�i+?@jyb@M2r@T`Q;`�KKBM;@#HQ+FbX?iKH
j?iiTb,ffb9b+Q/BM;X+QKfKBi@�TT@BMp2MiQ`@k@BMi`Q/m+iBQM@iQ@�M/`QB/@�TT@/2p2HQTK2MifpBbm�H@

T`Q;`�KKBM;@H�M;m�;2@#HQ+Fbf

j



6B;m`2 k, 1t�KTH2 Q7 #HQ+F@#�b2/ T`Q;`�KKBM; iQQHb- bm+? �b a+`�i+?- "HQ+FHv �M/ JAh �TT AM@
p2MiQ`j

PM2 Q7 i?2 F2v �bT2+ib Q7 #HQ+F@#�b2/ T`Q;`�KKBM; Bb Bib `2�/�#BHBiv- r?2`2 +Q/2 Bb Q`;�@

MBx2/ BM #HQ+Fb- ?2HTBM; `2�/�#BHBiv (88)X h?Bb Bb #2+�mb2- 7Q` bBKTH2 +QKK�M/b- #HQ+Fb +�M

7Q`;Q i?2 TmM+im�iBQM i?�i i2ti +Q/2 mb2b iQ /2MQi2 bi`m+im`2 �M/ mb2 /2b+`BTiBp2 rQ`/b BM@

bi2�/X 6Q` 2t�KTH2- 6B;m`2 j 2tTH�BMb i?�i � bBKTH2 +�HH BM Svi?QM `2[mB`2b `2�/BM; /2HBKBi2`b

�M/ FMQrBM; �`;mK2Mi Q`/2`- r?2`2�b i?2 2[mBp�H2Mi #HQ+F BM � H�M;m�;2 HBF2 a+`�i+?- `2�/b

M�im`�HHv mbBM; 2p2`v/�v rQ`/b iQ 2tTH�BM Bib #2?�pBQm` (RR)X

S`2pBQmb `2b2�`+? ?�b 2p2M b?QrM i?�i T2QTH2 r?Q ?�p2 MQ 2tT2`B2M+2 rBi? �TTHB+�iBQM

/2p2HQTK2Mi +�M #2ii2` mM/2`bi�M/ i?2 #�bB+ +QM+2Tib Q7 T`Q;`�KKBM; i?`Qm;? #HQ+F@#�b2/

T`Q;`�KKBM; �M/ +�M 2p2M #2;BM +`2�iBM; �H;Q`Bi?Kb mbBM; Bib �TT`Q�+? (89)X Ai ?�b �HbQ #22M

b?QrM i?�i H2�`MBM; � #HQ+F@#�b2/ H�M;m�;2 +�M H�i2` BKT`Qp2 i?2 H2�`MBM; Q7 � i`�/BiBQM�H

i2ti@#�b2/ H�M;m�;2 U2X;X Svi?QM Q` C�p�a+`BTiV (RR)X

9?iiTb,ffrrrXFB/b�FQ/2`XMQf7�[@+�i2;Q`vfFQ/2iBK2M@8f

9



6B;m`2 j, a+`�i+? #HQ+Fb +QKT�`2/ rBi? Svi?QM +Q/29

6`QK i?2 T2`bT2+iBp2 Q7 2/m+�iQ`b iQ/�v- H2�`MBM; iQ T`Q;`�K rBi? #HQ+F@#�b2/ T`Q;`�K@

KBM; ?2HTb rBi? +`2�iBpBiv- BMMQp�iBQM- �M/ i?2 /2p2HQTK2Mi Q7 +QKTmi�iBQM�H i?BMFBM;- i?mb

b2iiBM; i?2K mT 7Q` 7mim`2 +�`22` QTTQ`imMBiB2b (Ry9)X 6Q` i?Bb `2�bQM- K�Mv BMi`Q/m+iQ`v

*QKTmi2` a+B2M+2 +Qm`b2b �M/ +H�bb`QQKb mb2 #HQ+Fb #27Q`2 i?2 i2ti@#�b2/ �TT`Q�+?X ǳAM

>�`p�`/Ƕb *a8y- bim/2Mib KQp2 7`QK a+`�i+? iQ *c "2`F2H2vǶb *aRy T`Q;`2bb2b 7`QK aM�T5

iQ Svi?QMc S`QD2+i G2�/ h?2 q�vǶb *QKTmi2` a+B2M+2 S`BM+BTH2b U*aSV +Qm`b2 mb2b #Qi?

a+`�i+? �M/ �TT AMp2MiQ` #27Q`2 KQpBM; QM iQ Svi?QM- �M/ *Q/2XQ`;Ƕb *aS �TT G�# +Qm`b2

KQp2b 7`QK .`QTH2i #HQ+Fb iQ C�p�a+`BTiǴ (RR)X

_2b2�`+? ?�b �HbQ BM/B+�i2/ i?�i i?2 HB;?ir2B;?i bivH2 Q7 rQ`F BM #HQ+F@#�b2/ T`Q;`�KKBM;

2MpB`QMK2Mib U""S1bV biBKmH�i2b �M/ KQiBp�i2b bim/2Mib- �HHQrBM; i?2K iQ +QM+2Mi`�i2

K�BMHv QM i?2 �H;Q`Bi?K �M/ b+`BTi +QKTQM2Mib Q7 � T`QD2+i (j9)X h?Bb +QMbB/2`�#Hv /2p2HQTb

i?2B` HQ;B+�H �M/ �H;Q`Bi?KB+ i?BMFBM; �M/ 7`22b i?2K 7`QK i?2 +QKTH2tBiv �bbQ+B�i2/ rBi?

bvMi�t 2``Q`b �M/ Qi?2` �`2�b i?�i K�v #2 T2`+2Bp2/ �b /B{+mHi U2X;X +QKTBH�iBQMVX

8



RXk KQ#BH2 H2�`MBM;

JQ#BH2@#�b2/ H2�`MBM; ?�b #22M /2}M2/ �b, ǵH2�`MBM; �+`Qbb KmHiBTH2 +QMi2tib- i?`Qm;? bQ+B�H

�M/ +QMi2Mi BMi2`�+iBQMb- mbBM; T2`bQM�H 2H2+i`QMB+ /2pB+2bǶ (kj)X Ai Bb +QM+2`M2/ rBi? H2�`M2`bǶ

KQ#BHBiv iQ H2�`M QmibB/2 � +H�bb`QQK Q` �i /Bz2`2Mi HQ+�iBQMbX Ai `2[mB`2b i?2 KQiBp�iBQM iQ

H2�`M r?2`2p2` i?2 QTTQ`imMBiv �TT2�`b Ĝ 7`QK #QQFb- 2H2+i`QMB+ `2bQm`+2b- TH�+2b �M/ T2QTH2

(9d)X L�``QrBM; H2�`MBM; +QMi2Mi iQ K�F2 Bi �++2bbB#H2 QM KQ#BH2 /2pB+2b KB;?i #2 i?2 KQbi

BMimBiBp2 �TT`Q�+? 7Q` KQ#BH2 H2�`MBM;X am+? �TTHB+�iBQMb +�M ?�p2 i?2B` #2M2}ib- BM T�`iB+mH�`-

iQ `2�+? /Bbi�Mi �M/ KQ#BH2 H2�`M2`bX

JQ#BH2 /2pB+2b #2+QK2 KQ`2 T2`p�bBp2 iQ/�v- i?2v �`2 ;2iiBM; KQ`2 �zQ`/�#H2 (k9)X J�Mv

T2QTH2 7`QK p�`BQmb #�+F;`QmM/b- BM+Hm/BM; bim/2Mib �M/ i2�+?2`b 7`QK 2/m+�iBQM�H BMbiBim@

iBQMb- �`2 mbBM; BiX Ai Bb � 7Q`K Q7 K2/B� i2+?MQHQ;v i?�i Bb mb2/ iQ T`�+iB+2 H2�`MBM; �+iBpBiB2b

i?`Qm;? i?2 mb2 Q7 KQ#BH2 /2pB+2bX *m``2MiHv- K�Mv BMbiBimiBQMb BM i?2 2/m+�iBQM�H b2+iQ`-

2Bi?2` 7Q`K�H Q` BM7Q`K�H- �`2 �/QTiBM; KQ#BH2 H2�`MBM;X AM i?Bb `2;�`/- bim/2Mib �`2 i?2 KQbi

TQi2MiB�H mb2`b Q7 KQ#BH2 H2�`MBM;X h?2`2 �`2 b2p2`�H #2M2}ib i?�i KQ#BH2 H2�`MBM; +�M Qz2`

iQ bim/2MibX 6B`biHv- Bi +�M T`QpB/2 �M 2MDQv�#H2 2MpB`QMK2Mi BM H2�`MBM; bQ i?�i bim/2Mib

�`2 KQiBp�i2/ iQ BKT`Qp2 i?2B` H2�`MBM; T2`7Q`K�M+2X JQ`2Qp2`- Bi +�M T`QpB/2 i?2 bim/2Mib

rBi? � ~2tB#H2 iBK2 BM i?2B` H2�`MBM; �+iBpBiB2bX G�biHv- bim/2Mib ?�p2 � +?QB+2 iQ bim/v �M/

;�BM T`�+iB+�H mM/2`bi�M/BM; 2Bi?2` BM i?2 +H�bb- QmibB/2 +H�bb- Q` � +QK#BM�iBQM Q7 i?2 irQ

(jd)X

h?2`2 �`2 i?`22 /BK2MbBQMb Q7 KQ#BH2 H2�`MBM; �/QTiBQM- BX2X ǳKQ#BHBiv Q7 i2+?MQHQ;v- KQ@

#BHBiv Q7 H2�`M2`b- �M/ KQ#BHBiv Q7 H2�`MBM;Ǵ (jy)X 6B`bi- i?2 KQ#BHBiv Q7 i2+?MQHQ;v BKTHB2b i?�i

i?2 /2pB+2b mb2/ iQ /2HBp2` H2�`MBM; +QMi2Mi b?QmH/ ?�p2 i?2 �#BHBiv iQ +QMM2+i iQ i?2 AMi2`M2i

BM Q`/2` iQ �++2bb i?2 BM7Q`K�iBQM �Mvr?2`2 �M/ �MviBK2 #v bim/2MibX a2+QM/- i?2 KQ#BHBiv

Q7 H2�`M2`b K2�Mb i?�i i?2 H2�`MBM; �TTHB+�iBQMb b?QmH/ bmTTQ`i i?2 bim/2MibǶ KQ#BHBiv �b

e



6B;m`2 9, aim/2Mib H2�`MBM; rBi? hBpBix KQ#BH2 �TT8

r2HH �b i?2 7`22/QK iQ �++2bb i?2 H2�`MBM; K�i2`B�H #�b2/ QM i?2B` M22/bX h?B`/- i?2 KQ#BHBiv

Q7 H2�`MBM; K2�Mb i?�i i?2 H2�`MBM; +QMi2Mi b?QmH/ �HbQ #2 KQ/B}2/ iQ #2 KQ`2 bmBi�#H2 7Q`

KQ#BH2 /2pB+2b (jd)X

_2b2�`+? BM/B+�i2b i?�i i?2 7mHH TQi2MiB�H Q7 KQ#BH2 H2�`MBM; rBHH MQi #2 `2�HBx2/ mMiBH r2

biQT T`Q/m+BM; H2�`MBM; �TTb Q` KQ#BH2 r2#bBi2b i?�i bBKTHv `2T�+F�;2 +H�bb`QQK K�i2`B�Hb

iQ #2 `2�/ Q` TH�v2/ rBi? QM � bK�HH2` b+`22M (d8)X h?2`2 Bb TH2Miv Q7 H2�`MBM; +QMi2Mi �p�BH�#H2

iQ �++2bb #v KQ#BH2 /2pB+2bX Ai +�M #2 BM i?2 7Q`K Q7 pB/2Q- �m/BQ- i2ti- �M/ BK�;2b i?�i Qz2`

bim/2Mib p�`BQmb K2i?Q/b Q7 H2�`MBM;X JQ#BH2 H2�`MBM; +QmH/ BKT`Qp2 i?2 2z2+iBp2M2bb �M/

�++2bbB#BHBiv Q7 H2�`MBM; �+iBpBiB2b BM i?2 7mim`2 (39)X JQ#BH2 �_fJ_ TH�i7Q`K K�v �m;K2Mi

H2�`M2`bǶ BMi2`�+iBQM 2tT2`B2M+2 #v 7Q+mbBM; QM T`�+iB+�H H2�`MBM; �M/ T`QpB/BM; bQHmiBQMb 7Q`

�#bi`�+i +QM+2Tib i?�i �`2 /B{+mHi iQ mM/2`bi�M/ BM � k. BMi2`7�+2- rBi?Qmi i?2 `2bi`B+iBQMb

Q7 }t2/ HQ+�iBQMb (k8)X

8?iiTb,ffrrrXiBpBixX+QKfi2�+?@rBi?@iBpBix@BM@i?2@+H�bb`QQKf

d



RXj KQ#BH2 H2�`MBM; rBi? �m;K2Mi2/fKBt2/ `2�HBiv

�m;K2Mi2/ `2�HBiv U�_V +�M #2 /2}M2/ �b � bvbi2K Q` pBbm�HBx�iBQM i2+?MB[m2 i?�i 7mH}HHb

i?`22 K�BM 72�im`2b, URV � +QK#BM�iBQM Q7 `2�H �M/ pB`im�H rQ`H/bc UkV `2�H@iBK2 BMi2`�+iBQMc

UjV �++m`�i2 j. `2;Bbi`�iBQM Q7 pB`im�H �M/ `2�H Q#D2+ib (d)X _2b2�`+?2`b ?�p2 bm;;2bi2/ i?�i

�_fJ_ i2+?MQHQ;v- +QK#BM2/ rBi? 2/m+�iBQM- T`QpB/2b H2�`M2`b rBi? � KQ`2 BKK2`bBp2 �M/

2M;�;BM; H2�`MBM; 2MpB`QMK2Mi rBi?Qmi /2+`2�bBM; i?2 �mi?2MiB+Biv Q7 i?2 `2�H rQ`H/ (8e)X

h?2 BMi2;`�iBQM Q7 �_fJ_ �M/ 2/m+�iBQM ?�b �H`2�/v b?QrM TQbBiBp2 2/m+�iBQM�H 2z2+ib

r?B+? ?�p2 `2bmHi2/ BM � ?B;?2` H2p2H Q7 KQiBp�iBQM- H2�`MBM; T2`7Q`K�M+2- 2M;�;2K2Mi �M/

+QHH�#Q`�iBQM �KQM; bim/2Mib (3)X J�i?2K�iB+b (9N)- b+B2M+2 (kR)- ;2Q;`�T?v (3j)- ?BbiQ`v

(dN)-�M/ �bi`QMQKv (jk) �`2 � 72r bm#D2+ib r?2`2 bim/B2b ?�p2 #22M +QM/m+i2/ iQ `2�HBx2 i?2

bB;MB}+�M+2 Q7 �_fJ_ BM i2�+?BM; �#bi`�+i +QM+2Tib (d3)X 6B;m`2 8 ?B;?HB;?ib 2t�KTH2b Q7

�m;K2Mi2/fKBt2/ `2�HBiv BM i?2 }2H/ Q7 2/m+�iBQMX

�_ ?�b �HbQ #22M mb2/ iQ �m;K2Mi p�`BQmb K2/BmKb- bm+? �b #QQFb- ;�K2b- i`�BMBM;

KQ/mH2b- Q` Q#D2+i KQ/2HHBM;X AM +H�bb`QQKb- �M 2M;�;BM; 2tT2`B2M+2 +�M #2 +`2�i2/ mbBM; �_-

r?2`2 bim/2Mib +�M #2 K�/2 iQ pBbm�HBx2 +QM+2Tib r?B+? �`2 Qi?2`rBb2 /B{+mHi iQ BK�;BM2

U2X;X i?2 bQH�` bvbi2K Q` i?2 ?mK�M #Q/vVX SQbBiBp2 2/m+�iBQM 2z2+ib- bm+? �b BKT`Qp2/

T2`7Q`K�M+2 �M/ BM+`2�b2/ KQiBp�iBQM #v bim/2Mib- ?�p2 #22M `2TQ`i2/ BM p�`BQmb bim/B2b-

mHiBK�i2Hv BM/B+�iBM; i?2 bB;MB}+�M+2 i?�i �_fJ_ KB;?i ?QH/ bQQM (d3)X

qBi? i?2 BMi2`�+iBp2 �M/ 2M;�;BM; +?�`�+i2`BbiB+b Q7 �_fJ_- +QK#BM2/ rBi? i?2 m#B[mBiv

�M/ TQ`i�#BHBiv Q7 i?2 KQ/2`M bK�`i@T?QM2- i?2 MmK#2` Q7 KQ#BH2 �_fJ_ �TTb Bb `�TB/Hv

BM+`2�bBM;- �HHQrBM; +?BH/`2M �M/ �/mHib iQ 2tTHQ`2 �_fJ_ �M/ T`QpB/2 M2r BMi2`�+iBp2

H2�`MBM; 2tT2`B2M+2b �+`Qbb MmK2`Qmb /QK�BMb �M/ �TTHB+�iBQM b+2M�`BQbX h?Bb i2+?MQHQ;v- BM

e?iiTb,ffx2�H�`X+QKX�mfK�;B+@?�TT2Mb@r?2M@�m;K2Mi2/@`2�HBiv@K22ib@2/m+�iBQM@b2+iQ`f
?iiTb,ffrrrX`KBiX2/mX�mfBM/mbi`vf/2p2HQT@vQm`@rQ`F7Q`+2fi�BHQ`2/@rQ`F7Q`+2@bQHmiBQMbf+9/2f�`iB+H2bfMQi@
�@;BKKB+F@�`@mb2@BM@#mbBM2bb
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6B;m`2 8, 1t�KTH2b Q7 �m;K2Mi2/fJBt2/ _2�HBiv BM 2/m+�iBQMe

N



+QK#BM�iBQM rBi? KQ#BH2 /2pB+2b �M/ rB`2H2bb +QMM2+iBpBiv- 2M�#H2b H2�`MBM; �Mvr?2`2 �M/

�i �Mv iBK2 (k8)X

(3) BM/B+�i2b i?�i �_ ?�b #22M KQbiHv �TTHB2/ BM ?B;?2` 2/m+�iBQM b2iiBM;b �M/ +QKTmHbQ`v

H2p2Hb Q7 2/m+�iBQM 7Q` KQiBp�iBM; bim/2MibX h�`;2i mb2` ;`QmTb bm+? �b 2�`Hv +?BH/?QQ/ 2/@

m+�iBQM �M/ oQ+�iBQM�H 1/m+�iBQM�H h`�BMBM; Uo1hV �`2 TQi2MiB�H ;`QmTb 7Q` 2tTHQ`BM; i?2

mb2b Q7 �_fJ_X (3) ?�b �HbQ b?QrM i?�i �_ Bb 2z2+iBp2 7Q`, � #2ii2` H2�`MBM; T2`7Q`K�M+2-

2M;�;2K2Mi �M/ TQbBiBp2 H2�`MBM; �iiBim/2b 7Q` T2QTH2 rBi?BM �HH �;2 ;`QmTbX

RX9 KQiBp�iBQM

""S1b �`2 7`2[m2MiHv mb2/ iQ BMi`Q/m+2 MQpB+2 H2�`M2`b iQ +QM+2Tib BM T`Q;`�KKBM;- 2H2+@

i`QMB+b �M/ AQh (k3- 8j)X ""S1b �M/ i?2B` H�M;m�;2b U""SGbV ?�p2 MQi QMHv 2M;�;2/ �

/Bp2`b2 `�M;2 Q7 T2QTH2 Q7 �HH �;2b- 2bT2+B�HHv vQmi?- #mi i?2v ?�p2 �HbQ QT2M2/ +QKTmi2`

T`Q;`�KKBM; �M/ Qi?2` �`2�b iQ � #`Q�/2` ;HQ#�H �m/B2M+2 BM }2H/b bm+? �b ;�KBM; (ej)- �TT

/2p2HQTK2Mi (Ryk)- AQh (N)- K�+?BM2 H2�`MBM; (9e)X

>Qr2p2`- QM2 F2v +?�HH2M;2 rBi? 2tBbiBM; ""S1b U`2;�`/H2bb Q7 i?2 �TTHB+�iBQM /QK�BMV

Bb i?�i i`�/BiBQM�H K2i?Q/b Q7 BMi2`�+iBQM rBi? #HQ+Fb BM � k.- KQmb2@#�b2/ 2MpB`QMK2Mi

`2bi`B+ib H2�`MBM; �M/ T`2p2Mib � H2�`M2` 7`QK #2BM; BKK2`b2/ BM i?2 H2�`MBM; 2MpB`QMK2Mi

(Nj)X 6Q` 2t�KTH2- � MQpB+2 H2�`M2` K�v MQi ;2i �M BMi2`�+iBp2 H2�`MBM; 2tT2`B2M+2- r?B+?

�HHQrb i?2K iQ H2�`M �M/ BMi2`�+i rBi? H2�`MBM; K�i2`B�H U2X;X KB+`Q#Bi- +�`/#Q�`/b- +�#H2b

2i+XV BM � KQ`2 M�im`�H r�v (ke)X AM b2p2`�H +H�bb`QQKb iQ/�v- 2H2+i`QMB+b U2X;X i?2 ""*

JB+`Q#Bi (eR) Q` i?2 �/�7`mBi *B`+mBi SH�v;`QmM/ 1tT`2bb (R)V �`2 Q7i2M +QK#BM2/ rBi? ""S1b

iQ i2�+? /Bz2`2Mi +QKTmiBM; +QM+2Tib- �M/ i?2b2 +?�HH2M;2b �`2 7m`i?2` K�;MB}2/ BM b+2M�`BQb

r?2M T?vbB+�H 2H2+i`QMB+b �`2 mb2/ �HQM;bB/2 ""S1bX 6Q` 2t�KTH2- /2T2M/BM; QM i?2 bQ+BQ@

2+QMQKB+ #�+F;`QmM/ Q7 � +H�bb`QQK Q` Bib bim/2Mib- +Qbib �M/ �++2bbB#BHBiv +�M #2 +?�HH2M;BM;

Ry



r?2M rQ`FBM; rBi? 2H2+i`QMB+b (38- 3N)X h?Bb 7`�K2b i?2 �TTHB+�iBQM /QK�BM 7Q` i?Bb i?2bBb-

r?2`2 A 7Q+mb QM #HQ+F@T`Q;`�KKBM; 2MpB`QMK2Mib �b �M 2/m+�iBQM�H iQQHX

lHiBK�i2Hv- i?2`2 ?�b #22M � bm#bi�MiB�H `Bb2 BM i?2 mb2 Q7 ""S1b �M/ ""SGb BM b2p2`�H Q7

i?2 T`2pBQmbHv K2MiBQM2/ }2H/b- #mi HBiiH2 rQ`F ?�b #22M /QM2 BM 2t�KBMBM; ?Qr H2�`M2`b- �M/

i?2B` i2�+?2`b- +m``2MiHv T2`+2Bp2 Q7 #HQ+F@#�b2/ T`Q;`�KKBM; 2MpB`QMK2Mib �M/ r?�i i?2v

b22 �b i?2 #2M2}i Q7 i?2 �TT`Q�+? `2H�iBp2 iQ i?2 KQ`2 i`�/BiBQM�H i2ti@#�b2/ �Hi2`M�iBp2b (Nd)X

�b T`BQ` rQ`F ?�b �H`2�/v b?QrM bQK2 +?�HH2M;2b- �b T`2pBQmbHv K2MiBQM2/- +QK#BMBM; KQ#BH2

H2�`MBM; �M/ KBt2/ `2�HBiv UJ_V ě r?B+? �H`2�/v ?�b /2KQMbi`�i2/ p�Hm2 BM MmK2`Qmb

2/m+�iBQM�H +QMi2tib (j- 9k) ě Bb � TQi2MiB�H bQHmiBQM 7Q` +`2�iQ`b Q7 #HQ+F@#�b2/ T`Q;`�KKBM;

iQQHbX h?Bb +QK#BM�iBQM +�M TQi2MiB�HHv Qp2`+QK2 BMi2`�+iBQM +?�HH2M;2b- T`QpB/2 � KQ`2

BKK2`bBp2 H2�`MBM; 2tT2`B2M+2 (N8) �M/ � MQp2H r�v i?�i �HHQrb /Bb+Qp2`v �M/ H2�`MBM; rBi?

i?2 pB`im�H Q#D2+ib �M/ /B;Bi�H BM7Q`K�iBQM �m;K2Mi2/ QMiQ j. Q#D2+ib BM J_- �b r2HH �b

�//`2bb i?2 `2bQm`+BM; Bbbm2b 7Q` 2H2+i`QMB+b i?�i �`2 7`2[m2MiHv mb2/ BM +H�bb`QQKbX

AM i?Bb i?2bBb- A 7Q+mb QM i?2 7QHHQrBM; BMi2`�+iBQMb 7Q` i?2 J_ T`QiQivT2 ,@ URV i?2 BMi2`@

�+iBQM #2ir22M i?2 bim/2Mi �M/ i?2 H2�`MBM; +QMi2Mi UrBi? i?2 H2�`MBM; +QMi2Mi �m;K2Mi2/

�b � H�v2` bmT2`BKTQb2/ QM pB`im�H Q#D2+ibV- �M/ UkV BMi2`�+iBQM #2ir22M i?2 bim/2Mib �M/

H2�`MBM; �B/b UrBi? i?2 T`2b2Mi�iBQM Q7 pB`im�H Q#D2+ib �M/ �M BMi2`7�+2 iQ #mBH/ i?2 T`QD2+ib

�M/ `mM i?2 T`Q;`�K QM BiVX Ai 2M�#H2b H2�`M2`b iQ B/2MiB7v bQHmiBQMb iQ T`Q#H2Kb i?`Qm;?

/B;Bi�H /�i� �M/ pB`im�H Q#D2+ib BM J_ (kk)X

RX8 `2b2�`+? [m2biBQMb

h?2 }`bi bi2T BM T`QpB/BM; +`2�iQ`b Q7 #HQ+F@#�b2/ T`Q;`�KKBM; iQQHb BM KBt2/ `2�HBiv rBi?

/2bB;M +QMbB/2`�iBQMb 7Q` 2/m+�iBQM�H 2MpB`QMK2Mib- Bb iQ mM/2`bi�M/ i?2 2tBbiBM; `2b2�`+?

bT�+2X h?Bb T`QpB/2b i?2 }`bi `2b2�`+? [m2biBQM 7Q` i?Bb i?2bBb,

RR



RX q?�i Bb i?2 +m``2Mi bi�i2 Q7 `2b2�`+? BM #HQ+F@#�b2/ T`Q;`�KKBM; 2MpB`QMK2Mib\

lM/2`bi�M/BM; 2tBbiBM; #HQ+F@T`Q;`�KKBM; 2MpB`QMK2Mib rBHH ?2HT `2b2�`+?2`b �M/ T`�+iB@

iBQM2`b H2�`M �#Qmi p�`BQmb #HQ+F@#�b2/ T`Q;`�KKBM; �TT`Q�+?2b 7Q` /Bz2`2Mi /QK�BMb- �M/

�m/B2M+2b rBi? /Bz2`2Mi ;Q�HbX

:Bp2M i?2 7Q+mb QM 2/m+�iBQM 7Q` T`�+iBiBQM2`b- Bi Bb �HbQ BKTQ`i�Mi iQ mM/2`bi�M/ i?2

+m``2Mi i`2M/b- T`�+iB+2b �M/ +?�HH2M;2b rBi? #HQ+F@#�b2/ T`Q;`�KKBM; iQQHb BM +H�bb`QQKbX

h?Bb H2�/b iQ i?2 7QHHQrBM; [m2biBQM,

kX q?�i �`2 i?2 +?�HH2M;2b rBi? 2tBbiBM; #HQ+F@T`Q;`�KKBM; 2MpB`QMK2Mi 7`QK �M 2/m+�@

iQ`bǶ T2`bT2+iBp2\

�7i2` �Mbr2`BM; i?2 }`bi �M/ b2+QM/ [m2biBQM- � b2i Q7 /2bB;M +QMbB/2`�iBQMb b?QmH/ #2

/2}M2/ i?�i +�M #2 �TTHB2/ 7Q` BKTH2K2Mi�iBQM Q7 i?2 TQi2MiB�H bQHmiBQM U+QK#BMBM; #HQ+F@

#�b2/ T`Q;`�KKBM; �M/ KBt2/ `2�HBivV i?�i 2M?�M+2b #HQ+F@T`Q;`�KKBM; H2�`MBM; 2tT2`B2M+2

�M/ bQHp2b i?2 2tBbiBM; +?�HH2M;2b- r?B+? H2�/b iQ i?2 7QHHQrBM; [m2biBQM,

jX q?�i �`2 i?2 F2v /2bB;M +QMbB/2`�iBQMb 7Q` iQQHb i?�i +QK#BM2 #HQ+F@#�b2/ T`Q;`�KKBM;

�M/ KBt2/ `2�HBiv\

"mBH/BM; mTQM i?2 T`2pBQmb [m2biBQM- Bi Bb �HbQ BKTQ`i�Mi iQ mM/2`bi�M/ i?2 BKT�+i i?Bb

+QK#BM�iBQM +�M ?�p2 BM H2�`MBM; #�bB+ T`Q;`�KKBM; +QM+2Tib- r?B+? H2�/b iQ i?2 7QHHQrBM;

[m2biBQM,

9X q?�i Bb i?2 BKT�+i Q7 J_@#�b2/ KQ#BH2 �TT QM i?2 T2`7Q`K�M+2 Q7 � MQM@T`Q;`�KK2`

r?BH2 H2�`MBM; T`Q;`�KKBM; +QM+2Tib\

8X q?�i +?�HH2M;2b �M/ QTTQ`imMBiB2b /Q2b � bvbi2K i?�i +QK#BM2b #HQ+F@#�b2/ T`Q;`�K@

KBM; �M/ KBt2/ `2�HBiv 7�+2\

Rk



h?2b2 `2b2�`+? [m2biBQMb �`2 �Mbr2`2/ #v }M/BM;b 7`QK Q#b2`p�iBQM�H bim/B2b- KmHiBTH2

b2KB@bi`m+im`2/ BMi2`pB2rb- � +`BiB[m2 Q7 �M BKTH2K2Mi2/ bvbi2K �M/ � +QKT�`�iBp2 bim/v-

�HH Q7 r?B+? �`2 /Bb+mbb2/ BM i?2 `2K�BM/2` Q7 i?Bb i?2bBbX

RXe i?2bBb +QMi`B#miBQMb

h?2 +QMi`B#miBQMb Q7 i?2 rQ`F /Bb+mbb2/ i?`Qm;?Qmi i?Bb i?2bBb 7Q` KBt2/ `2�HBiv �M/ #HQ+F@

#�b2/ T`Q;`�KKBM; BM 2/m+�iBQM- �`2 �b 7QHHQrb,

RX � +QKT`2?2MbBp2 bmKK�`v Q7 i?2 `2b2�`+? bT�+2 Q7 #HQ+F@#�b2/ T`Q;`�KKBM; 2MpB@

`QMK2Mib �M/ �M 2tTHQ`�iBQM Q7 i?2 +?�HH2M;2b i?�i MQpB+2b 7�+2 rBi? 2tBbiBM; #HQ+F@

T`Q;`�KKBM; �TTHB+�iBQMb �M/ r?�i �`2 i?2 TQi2MiB�H bQHmiBQM 7Q` i?2b2 +?�HH2M;2b-

bm+? �b �m;K2Mi2/fKBt2/ `2�HBivX

kX � b2i Q7 bim/B2b ě �M Q#b2`p�iBQM bim/v �M/ b2KB@bi`m+im`2/ BMi2`pB2rb ě T`QpB/BM;

� b2i Q7 /2bB;M +QMbB/2`�iBQMb i?�i +�M #2 �TTHB2/ r?2M BKTH2K2MiBM; � bvbi2K i?�i

+QK#BM2b #HQ+F@T`Q;`�KKBM; �M/ KBt2/ `2�HBiv- iQ 2M?�M+2 H2�`MBM; 2tT2`B2M+2b 7Q`

MQpB+2b- �M/ �M BKTH2K2Mi�iBQM i?�i miBHBx2b i?2b2 /2bB;M +QMbB/2`�iBQMbX

jX � +QKT�`�iBp2 bim/v @ i?�i ?2HTb iQ mM/2`bi�M/ i?2 2z2+iBp2M2bb Q7 �M J_@#�b2/

KQ#BH2 �TT +QKT�`2/ iQ � MQM@J_ #�b2/ KQ#BH2 �TT 7Q` H2�`MBM; #HQ+F@#�b2/ T`Q@

;`�KKBM; �M/ � T`2HBKBM�`v /2bB;M +`BiB[m2 �M/ /Bb+mbbBQM Q7 +QK#BMBM; KBt2/ `2�HBiv

�M/ #HQ+F@#�b2/ T`Q;`�KKBM;X h?Bb +QmH/ b2`p2 �b � bi�`iBM; TQBMi 7Q` 2/m+�iQ`b iQ

b2H2+i � ""S1 iQ i2�+? T`Q;`�KKBM;X

Rj



RXd `2b2�`+? ;Q�Hb

h?Bb i?2bBb ?�b irQ T`BK�`v `2b2�`+? ;Q�HbX h?2 }`bi Bb iQ T`QpB/2 �M Qp2`pB2r Q7 i?2 2tBbiBM;

`2b2�`+? QM #HQ+F@#�b2/ T`Q;`�KKBM; �M/ KBt2/ `2�HBivX h?Bb Qp2`pB2r T`QpB/2b � bi`m+im`BM;

Q7 i?2 +m``2Mi `2b2�`+? bT�+2 #v 2Hm+B/�iBM; 2�+? bT�+2 �M/ ?B;?HB;?iBM; i?2 M2+2bb�`v �`2�b

Q7 `2b2�`+?X h?2 b2+QM/ ;Q�H Bb iQ T`QpB/2 +`2�iQ`b Q7 #HQ+F@#�b2/ T`Q;`�KKBM; iQQHb BM

KBt2/ `2�HBiv- � b2i Q7 /2bB;M +QMbB/2`�iBQMb 7`QK i?2 T2`bT2+iBp2 Q7 2/m+�iQ`b r?Q K�v mb2

i?2B` iQQHb BM +H�bb`QQKbX h?Bb ;Q�H Bb �//`2bb2/ rBi? irQ [m�HBi�iBp2 bim/B2b- �b r2HH �b �M

2t�KTH2 Q7 �M �TTHB+�iBQM i?�i r�b +`BiB[m2/ #v i2�+?2`bX � +QKT�`�iBp2 bim/v BHHmbi`�i2b

i?2 2z2+iBp2M2bb Q7 i?2 J_@#�b2/ KQ#BH2 �TT BM +QKT�`BbQM iQ � MQM@J_ #�b2/ KQ#BH2 �TT

iQ H2�`M �M/ i2�+? #HQ+F@T`Q;`�KKBM;X h?2 bim/v 2Hm+B/�i2b i?2 BKT�+i Q7 J_@#�b2/ KQ#BH2

�TTHB+�iBQMb QM i?2 T2`7Q`K�M+2 Q7 MQM@T`Q;`�KK2`b 7Q` H2�`MBM; T`Q;`�KKBM;X

RX3 i?2bBb bi`m+im`2

h?Bb BMi`Q/m+iQ`v +?�Ti2` T`QpB/2/ � +QM+Bb2 #�+F;`QmM/ Q7 i?2 `2b2�`+? 7Q` i?Bb i?2bBbX

�//BiBQM�HHv- i?2 `2b2�`+? iQTB+ �M/ [m2biBQMb- �b r2HH �b ;Q�Hb r2`2 /Bb+mbb2/- 7QHHQr2/ #v

�M QmiHBM2 Q7 i?2 i?2bBb +QMi`B#miBQMbX h?2 `2K�BMBM; +?�Ti2`b 7Q` i?Bb i?2bBb �`2 Q`;�MBx2/

�b 7QHHQrb,

*?�Ti2` hrQ, �M Pp2`pB2r Q7 "HQ+F@"�b2/ S`Q;`�KKBM; @ T`QpB/2b �M Qp2`pB2r Q7 `2H�i2/

`2b2�`+? BMiQ T`Q;`�KKBM; +?�HH2M;2b 7Q` MQpB+2b- 7QHHQr2/ #v � bmKK�`v Q7 #HQ+F@#�b2/

T`Q;`�KKBM; �M/ ?Qr Bi bQHp2b bQK2 Q7 i?2b2 +?�HH2M;2b- �M/ H�biHv- ?Qr BKK2`bBp2 2MpB`QM@

K2Mib ?�p2 #22M mb2/ 7Q` H2�`MBM; BM +H�bb`QQK b2iiBM;b- �M/ i?2 `2b2�`+? ;�T i?Bb i?2bBb

�//`2bb2bX

R9



*?�Ti2` h?`22, .2bB;MBM; �M JBt2/ _2�HBiv- "HQ+F@"�b2/ hQQH 7Q` G2�`MBM; S`Q;`�KKBM;

Ĝ /2b+`B#2b � b2i Q7 bim/B2b i?�i H�vb i?2 ;`QmM/rQ`F BM #HQ+F@#�b2/ T`Q;`�KKBM; �M/ 2/m@

+�iBQM #v BMi2`pB2rBM; i2�+?2`b �M/ ;2M2`�iBM; /2bB;M ;mB/2HBM2bX �HbQ /Bb+mbb2/ Bb �M BKTH2@

K2Mi�iBQM i?�i miBHBx2b i?2b2 ;mB/2HBM2bX

*?�Ti2` 6Qm`, 1p�Hm�iBM; "HQ+F@"�b2/ S`Q;`�KKBM; hQQH BM J_ @ /2b+`B#2b � +QKT�`�iBp2

bim/v i?�i 2p�Hm�i2b Qm` �TT`Q�+? #v +QKT�`BM; i?2 i2bi `2bmHib 7`QK i?2 ;`QmT Q7 MQM@

T`Q;`�KK2`b mbBM; i?2 J_@#�b2/ KQ#BH2 �TT �;�BMbi i?Qb2 mbBM; i?2 MQM@J_ #�b2/ KQ#BH2

�TT iQ H2�`M T`Q;`�KKBM;X Ai �HbQ /Bb+mbb2/ i?2 +?�HH2M;2b �M/ QTTQ`imMBiB2b Q7 i?2 iQQH #v

;�i?2`BM; 722/#�+F 7`QK i2�+?2`b- iQ ;mB/2 7mim`2 rQ`F BM #mBH/BM; KBt2/ `2�HBiv �M/ #HQ+F@

#�b2/ T`Q;`�KKBM; iQQHbX h?2 +?�Ti2` +QM+Hm/2b rBi? i?2 HBKBi�iBQMb Q7 i?2 bim/v /2b+`B#2/

BM i?Bb i?2bBbX

*?�Ti2` 6Bp2, *QM+HmbBQM �M/ 6mim`2 qQ`F Ĝ /Bb+mbb2b i?2 +QM+HmbBQM Q7 i?2 `2b2�`+?

rQ`F BM i?Bb i?2bBb- Bib +QMi`B#miBQMb- �b r2HH �b 7mim`2 `2b2�`+? i?�i +�M #2 #mBHi mTQM i?2

`2b2�`+? T`2b2Mi2/ BM i?Bb i?2bBbX

R8
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"HQ+F@#�b2/ H�M;m�;2b �`2 mb2/ iQ ;`�/m�HHv BMi`Q/m+2 T`Q;`�KKBM; +QM+2Tib iQ MQpB+2b-

?2HTBM; BM Qp2`+QKBM; i?2 BMBiB�H +?�HH2M;2b 2M+QmMi2`2/ 7Q` +mHiBp�iBM; +QKTmi�iBQM�H i?BMF@

BM;X oBbm�H T`Q;`�KKBM; H�M;m�;2b UoSGbV �M/ i?2B` 2MpB`QMK2Mib �`2 /2bB;M2/ iQ `2/m+2

i?2 +QKTH2tBiv Q7 T`Q;`�KKBM; 7Q` BM2tT2`B2M+2/ mb2`b �M/ MQpB+2 T`Q;`�KK2`b (RN)X PM2

Q7 i?2 KQbi TQTmH�` �TT`Q�+?2b rBi?BM oSGb Bb #HQ+F@#�b2/ T`Q;`�KKBM; i?�i �HHQrb i?2

/2bB;M Q7 T`Q;`�KKBM; �H;Q`Bi?Kb UT`Q;`�K HQ;B+V mbBM; /`�; �M/ /`QT Q7 T`Q;`�K +?mMFb-

+�HH2/ #HQ+Fb (89)X "HQ+F@#�b2/ T`Q;`�KKBM; 2MpB`QMK2Mib U""S1bV- ?�p2 #22M b?QrM iQ

?2HT T`2p2Mi KQbi bvMi�+iB+ 2``Q`b (Rj) �M/ �`2 ;2M2`�HHv +QMbB/2`2/ bB;MB}+�MiHv 2�bB2` iQ

mb2 i?�M i2ti@#�b2/ �Hi2`M�iBp2b (Nd- NN)X

h?2 BMi2;`�iBQM Q7 BKK2`bBp2 2MpB`QMK2Mib ě bm+? �b pB`im�H `2�HBiv Uo_V �M/ KBt2/

`2�HBiv UJ_V Ĝ rBi? pBbm�H T`Q;`�KKBM; Bb � `2H�iBp2Hv M2r `2b2�`+? �`2�X _2+2MiHv- E?�HB/

2i �HX 2tTHQ`2/ i?2 BKT�+i Q7 mbBM; � j. pBbm�H T`Q;`�KKBM; iQQH QM bim/2Mi^b T2`7Q`K�M+2

�M/ �iiBim/2 (9)X h?2 }M/BM;b Q7 i?2B` bim/v BM/B+�i2/ i?�i i?2B` j. T`Q;`�KKBM; iQQH ?�/ �

TQbBiBp2 BKT�+i QM bim/2Mib �iiBim/2 iQr�`/b T`Q;`�KKBM;- �M/ Bi r�b 2z2+iBp2 BM BKT`QpBM;

bim/2Mi T2`7Q`K�M+2 �M/ QmiHQQF iQr�`/b +QKTmi2` T`Q;`�KKBM;X AM �//BiBQM iQ #2BM; mb2/

BM i?2 +QKTmi2` b+B2M+2 �M/ 2/m+�iBQM�H +QMi2tib- i?2`2 ?�b �HbQ #22M � b?�`T BM+`2�b2 BM i?2

MmK#2` Q7 /Bz2`2Mi /QK�BMb i?�i ?�p2 �/QTi2/ i?2 #HQ+F@#�b2/ T`Q;`�KKBM; T�`�/B;K iQ

Re



HQr2` i?2 2Mi`v #�``B2` 7Q` T`Q;`�KKBM;X aQK2 Q7 i?2b2 /QK�BMb BM+Hm/2 iQQHb 7Q` KQ/2HHBM;

�M/ bBKmH�iBQM (Rk- N9)- KQ#BH2 �TT /2p2HQTK2Mi (jN- 3e- Ryy- Ryk)- �`iBbiB+ iQQHb bm+? �b

(Re- 33)- �M/ 2p2M ;�K2@#�b2/ H2�`MBM; 2MpB`QMK2Mib (e9- Ne)X �//BiBQM�H rQ`F Bb �HbQ #2BM;

/QM2 iQ K�F2 Bi 2�bB2` iQ /2p2HQT �M �TTHB+�iBQM Q` i�bF@bT2+B}+ #HQ+F@#�b2/ T`Q;`�KKBM;

H�M;m�;2bX h?2 /Bp2`bBiv �M/ KQ/�HBiv Q7 #HQ+F@#�b2/ T`Q;`�KKBM; iQQHb ?B;?HB;?i i?2 BK@

TQ`i�M+2 Q7 mM+Qp2`BM; Bib +m``2Mi +?�HH2M;2b �M/ mb2@+�b2b 7Q` #HQ+F@#�b2/ T`Q;`�KKBM;X

6Q` 2t�KTH2- QM2 +QKKQM +?�HH2M;2 Bb +2Mi`2/ �`QmM/ i?2 T`2b2Mi�iBQM Q7 #HQ+Fb BM � #HQ+F@

#�b2/ T`Q;`�KKBM; 2MpB`QMK2MiX S`BQ` `2b2�`+? ?�b b?QrM i?�i bim/2Mib Q7i2M bi`m;;H2 BM

i?2 b2�`+? 7Q` #HQ+Fb- rBi? +�i2;Q`v brBi+?BM; K�FBM; mT �M �p2`�;2 Q7 ReW Q7 i?2B` iQ@

i�H T`Q;`�KKBM; �+iBQMb (dd)X GBiiH2 `2b2�`+? ?�b 2t�KBM2/ �TT`Q�+?2b BM /2�HBM; rBi? i?Bb

+?�HH2M;2 BM i?2 b+QT2 Q7 2/m+�iBQM Q` Qi?2` /QK�BMbX

AM i?Bb b2+iBQM- r2 /Bb+mbb i?2 2tBbiBM; `2b2�`+? BMiQ pBbm�H �M/ #HQ+F@#�b2/ T`Q;`�KKBM;

H�M;m�;2b- ?Qr #HQ+F@T`Q;`�KKBM; H�M;m�;2b rQ`F- ?Qr JQ#BH2 �_fJ_ Bb +m``2MiHv #2BM;

mb2/ 7Q` H2�`MBM;- 7QHHQr2/ #v ?Qr #HQ+F@#�b2/ T`Q;`�KKBM; H�M;m�;2b ?�p2 #22M +QK#BM2/

rBi? �_fJ_ iQ@/�i2X

kXR pBbm�H �M/ #HQ+F@#�b2/ T`Q;`�KKBM; H�M;m�;2b

S`Q;`�KKBM; +QM+2Tib T`2b2Mi2/ iQ MQpB+2b �M/ bim/2Mib �`2 Q7i2M �M �#bi`�+i K2i?Q/ i?�i

b22Kb mMBMbTB`BM; (9)X h?2 mb2 Q7 +QKTH2t HQ;B+ BM i2�+?BM; T`Q;`�KKBM; +QM+2Tib K�F2b Bi

/B{+mHi 7Q` i?2K iQ H2�`M T`Q;`�KKBM; �M/ Tmb?2b i?2K iQ HQb2 BMi2`2bi �M/ +QM}/2M+2 BM

H2�`MBM; T`Q;`�KKBM; (9)X

h2tim�H T`Q;`�KKBM; 2MpB`QMK2Mib U6B;m`2 eV ě r?B+? mMiBH `2+2MiHv ?�p2 #22M i?2

T`BK�`v KQ/2 Q7 T`Q;`�KKBM; ě ?�p2 T�p2/ i?2 r�v iQ pBbm�H T`Q;`�KKBM; H�M;m�;2bX

Rd



h?2v ?�p2 2pQHp2/ BMiQ 2MpB`QMK2Mib i?�i �HHQr T`Q;`�KKBM; #�b2/ QM i?2 mb2 Q7 `2�/BHv

�p�BH�#H2 T`Q;`�K #HQ+Fb- �M/ BM bQK2 +�b2b- i?2 `2�H bQm`+2 +Q/2 `2K�BMb ?B//2M (89)X

6B;m`2 e, 1t�KTH2 Q7 i2tim�H T`Q;`�KKBM; 2MpB`QMK2Mid

hQ/�v- +QKTmi2` b+B2M+2 2/m+�iQ`b �`2 �r�`2 Q7 bim/2MibǶ HQr i2M/2M+v iQr�`/b T`Q;`�K@

KBM; �M/ ?�p2 2tTHQ`2/ MmK2`Qmb iQQHb- i2+?MB[m2b �M/ K2i?Q/b iQ KQiBp�i2 bim/2Mib iQ

H2�`M T`Q;`�KKBM; �M/ iQ K�F2 +QKTmiBM; �TT2�HBM; �M/ �++2bbB#H2 iQ KQ`2 bim/2Mib (9)X

:Qp2`MK2Mib �M/ 2/m+�iBQM KBMBbi`B2b BM K�Mv +QmMi`B2b ?�p2 �HbQ b?QrM `2M2r2/ BMi2`2bi BM

d?iiTb,ff2MXrBFBT2/B�XQ`;frBFBfS`Q;`�KKBM;nH�M;m�;2

R3



BMi2;`�iBM; T`Q;`�KKBM; BMiQ i?2 +m``B+mHmK Q7 T`BK�`v 2/m+�iBQMX h?Bb +m``B+mHmK MQi QMHv

BMi`Q/m+2b +QKTmi2` b+B2M+2 i2`Kb iQ +?BH/`2M- #mi �HbQ i?2 #�bB+ +QM+2Tib Q7 T`Q;`�KKBM;

�M/ i?2 +`2�iBQM Q7 +QKTmi2` T`Q;`�Kb (3k)X PM2 Q7 i?2 KQbi TQTmH�` K2i?Q/b iQ BMi`Q/m+2

T`Q;`�KKBM; +QM+2Tib Bb i?`Qm;? #HQ+F@#�b2/ T`Q;`�KKBM; H�M;m�;2b �M/ Bb +m``2MiHv mb2/

#v KBHHBQMb Q7 T2QTH2 Q7 �HH �;2b �M/ #�+F;`QmM/b- �HH �`QmM/ i?2 rQ`H/ (8d)X

kXRXR >BbiQ`v

h`�/BiBQM�H T`Q;`�KKBM; rBi? i2tim�H H�M;m�;2b r�b /B{+mHi 7Q` FB/b �M/ MQpB+2b iQ T`Q@

+2bbX h?2`27Q`2- i?2 JAh K2/B� H�# T`2b2Mi2/ i?2 +QM+2Ti Q7 #HQ+F@#�b2/ T`Q;`�KKBM; �M/

BKTH2K2Mi2/ i?2 }`bi #HQ+F@T`Q;`�KKBM; H�M;m�;2- GQ;Q "HQ+Fb- BM RNN8 (8N)X

h?2 +QM+2Ti r�b iQ +`2�i2 �M BMi2`7�+2 iQ `2T`2b2Mi i?2 HQ;B+ �M/ +QKTH2t T`Q;`�KKBM;

+QM+2Tib- bQ +?BH/`2M +QmH/ H2�`M iQ T`Q;`�K 7�bi2` #v K2`2Hv /`�;;BM; �M/ /`QTTBM; TmxxH2

#HQ+FbX lbBM; i?Bb M2r K2i?Q/- i?2 JAh J2/B� G�# /2p2HQT2/ i?2 }`bi p2`bBQM Q7 a+`�i+?

BM kyyj 7Q` i2�+?BM; �M/ H2�`MBM; +QKTmi2` b+B2M+2 +QM+2TibX "HQ+F@T`Q;`�KKBM; H�M;m�;2b

HBF2 a+`�i+? �`2 2tTHB+BiHv /2bB;M2/ iQ ?2HT FB/b- �M/ Qi?2` MQM@i2+?MB+�H MQpB+2b H2�`M ?Qr

iQ r`Bi2 � +QKTmi2` T`Q;`�KX h?Bb bBKTH2 B/2� `2KQp2/ i?2 M2+2bbBiv iQ H2�`M i?2 bvMi�t Q7

� T`Q;`�KKBM; H�M;m�;2X hQ/�v- a+`�i+? BMbTB`2b K�Mv Q7 i?2 +m``2Mi #HQ+F@#�b2/ T`Q;`�K@

KBM; H�M;m�;2b- �M/ i?2b2 H�M;m�;2b ?2HT iQ i2�+? +?BH/`2M #�bB+ T`Q;`�KKBM; +QM+2Tib

rBi? 7mM/�K2Mi�H 2H2K2Mib `2[mB`2/ BM i`�/BiBQM�H T`Q;`�KKBM; �M/ /2p2HQT i?2B` BMi2`2bi

BM T`Q;`�KKBM;X 6m`i?2`KQ`2- i?Bb K�/2 Bi �++2bbB#H2 7Q` MQpB+2b rBi? MQ 7Q`K�H +Q/BM;

#�+F;`QmM/ iQ H2�`M i?2 #�bB+ +QM+2Tib Q7 T`Q;`�KKBM;X

RN



6B;m`2 d, GQ;Q "HQ+Fb BMi2`7�+23

kXRXRXR GQ;Q "HQ+Fb

GQ;Q "HQ+Fb r�b /2p2HQT2/ �b � pBbm�H �M�HQ;m2 iQ "`B+FGQ;Q BM RNN8 �i i?2 JAh J2/B� G�#

�M/ r�b BMbTB`2/ #v i?2 /2bB`2 iQ K�F2 i?2 T`Q;`�KKBM; H�M;m�;2 KQ`2 mb2`@7`B2M/HvX GQ;Q

"HQ+Fb K2i i?2 +?�HH2M;2 Q7 #mBH/BM; � T`Q;`�KKBM; H�M;m�;2 7Q` FB/b U�M/ MQpB+2bV i?�i

3?iiTb,ffH2�`MBM;XK2/B�XKBiX2/mfT`QD2+ibf;Q;Qf;Q;QkkfHQ;Q#HQ+FbXDT;

ky



Bb #Qi? `Q#mbi �M/ 2�bv iQ mb2X GQ;Q "HQ+Fb #`2�Fb i?2 +Q/2 BMiQ bK�HH +?mMFb Q7 ;`�T?B+�H

#HQ+Fb i?�i K�v #2 /`�;;2/ �`QmM/ i?2 b+`22MX 6B;m`2 d b?Qrb i?2 GQ;Q "HQ+Fb BMi2`7�+2

i?�i BM+Hm/2b � T�H2ii2 Q7 #HQ+Fb rBi? �HH TQbbB#H2 #HQ+Fb i?�i �`2 �p�BH�#H2- �M/ mb2`b K�v

+?QQb2 /Bz2`2Mi QTiBQMb U2X;X- r?B+? KQiQ` TQ`i iQ im`M QMV #v +HB+FBM; i?2 ǳPLǴ #HQ+FX

kXRXRXk a+`�i+?

6B;m`2 3, a+`�i+? BMi2`7�+2 iQ +`2�i2 BMi2`�+iBp2 �MBK�iBQMb �M/ biQ`B2bN

JAhǶb GB72HQM; EBM/2`;�`i2M Ry ;`QmT r�b BMbTB`2/ #v GQ;Q "HQ+Fb �M/ /2p2HQT2/ a+`�i+?

7Q` vQmM; T2QTH2 iQ i2�+? i?2K +QKTmi�iBQM�H i?BMFBM; r?BH2 K�FBM; Bi 2t+BiBM; �M/ 7mM �i

i?2 b�K2 iBK2X (3y) Ai mb2b � #mBH/BM;@#HQ+F pBbm�H BMi2`7�+2 iQ +`2�i2 � b+�zQH/BM; 2tT2`B2M+2

7Q` MQpB+2 T`Q;`�KK2`b Uǳ6Q` 2t�KTH2 T`Q;`�KK�#H2 bT`Bi2 @ � irQ@/BK2MbBQM�H �MBK�iBQM �b

N?iiTb,ff�#QmiXpB/+Q/2X+QKfHQp2KvpB/+Q/2fkyR3fjfkefr?�i@iQ@H2�`M@�7i2`@b+`�i+?
Ry?iiTb,ffrrrXK2/B�XKBiX2/mf;`QmTbfHB72HQM;@FBM/2`;�`i2MfQp2`pB2rf
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b?QrM BM 6B;m`2 U3V +QMi�BMb KmHiBTH2 +Q/2/ b+`BTib r?B+? �`2 T`Q;`�KK2/ iQ `mM � b2[m2M+2

Q7 QT2`�iBQMb r?B+? �`2 �+iBp�i2/ �M/ 2t2+mi2/ #v bT`Bi2 2�+? iBK2 � bT2+B}+ 2p2Mi Q++m`bǴ

(3R)VX lb2`b bi�+F iQ;2i?2` T`Q;`�KKBM; 2H2K2Mib- bm+? �b �+iBQMb- 2p2Mib- �M/ QT2`�iQ`b

�M/ T`Q;`�Kb �`2 +`2�i2/ #v bM�TTBM; iQ;2i?2` #HQ+Fb- Km+? HBF2 TmiiBM; iQ;2i?2` � DB;b�r

TmxxH2X 6B;m`2 3 b?Qrb � a+`�i+? BMi2`7�+2 r?2`2 � #HQ+FǶb b?�T2 BM/B+�i2b Bib Tm`TQb2X h?2

K2i?Q/ Q7Ƙ�bb2K#HBM; #HQ+Fb b?Qrb i?2 ~Qr Q7 i?2 T`Q;`�KX

a+`�i+? +�M #2 mb2/ iQ +`2�i2 �MBK�iBQMb- biQ`B2b �M/ ;�K2bX Ai ?2HTb +?BH/`2M iQ H2�`M

+Q/BM; +QM+2Tib �M/ +`2�i2 BMi2`�+iBp2 T`QD2+ib rBi?Qmi M22/BM; iQ H2�`M � i2ti@#�b2/ T`Q@

;`�KKBM; H�M;m�;2X h?Bb K2�Mb i?2v rBHH MQi #2 bHQr2/ /QrM #v i?2B` �#BHBiv iQ `2K2K#2`

+QKTH2t +Q/2 �M/ bvMi�tX

kXRXRXj "HQ+FHv

"HQ+FHv Bb � +HB2Mi@bB/2 HB#`�`v +`2�i2/ #v :QQ;H2 BM kyRk i?�i �//b � pBbm�H +Q/2 2/BiQ` iQ

r2# �M/ KQ#BH2 �TTbX h?2 "HQ+FHv 2/BiQ` U6B;m`2 NV mb2b BMi2`+QMM2+iBM;- ;`�T?B+�H #HQ+Fb iQ

/2b+`B#2 T`Q;`�KKBM; +QM+2Tib HBF2 p�`B�#H2b- HQ;B+�H 2tT`2bbBQMb- HQQTb- �M/ KQ`2X Ai 2M�#H2b

mb2`b iQ BKTH2K2Mi T`Q;`�KKBM; T`BM+BTH2b rBi?Qmi rQ``vBM; �#Qmi bvMi�t Q` i2ti 2/BiQ`b

(R8)X 6Q` "HQ+FHv �M/ Bib BMi2`7�+2b- i?2 H27i bB/2 Q7 i?2 b+`22M b?Qrb i?2 +Q/2 �b i?2 mb2` HBMF

#HQ+Fb iQ;2i?2` �M/ +�M brBi+? T`Q;`�KKBM; H�M;m�;2b QM i?2 ~v iQ b22 i?2 /Bz2`2M+2b BM

H�M;m�;2 bvMi�tU`B;?i bB/2 Q7 i?2 b+`22MV 7Q` i?2 b�K2 #�bB+ T`Q;`�KX h?Bb K�F2b "HQ+FHv

B/2�H 7Q` i2�+?BM; +Q/2 iQ � rB/2 `�M;2 Q7 T2QTH2- BM+Hm/BM; QH/2` FB/b �M/ �/mHib r?Q K�v

MQi 2MDQv i?2 vQmM;2`@bF2r2/ bT`Bi2 Q7 a+`�i+? (93)X *m``2MiHv- :QQ;H2 �M/ JAh �`2 rQ`FBM;

iQ;2i?2` iQ /2p2HQT i?2 M2ti ;2M2`�iBQM Q7 a+`�i+? #�b2/ QM i?2 "HQ+FHv TH�i7Q`K- +�HH2/

a+`�i+? "HQ+FbX

RR?iiTb,ffrrrXb+HB#`�`vXQ`;f>QK2f*QKTQM2Mibf*�H2M/�`f1p2Mifdk8dyfjj93\#�+FHBbi

kk



6B;m`2 N, "HQ+FHv 2/BiQ`RR

kXRXRX9 aM�T5

aM�T5 Bb �MQi?2` 2t�KTH2 Q7 � pBbm�H- /`�;@�M/@/`QT T`Q;`�KKBM; H�M;m�;2X Ai Bb �M 2ti2M/2/

`2@BKTH2K2Mi�iBQM Q7 a+`�i+? i?�i �HHQrb vQm iQ "mBH/ uQm` PrM "HQ+Fb U"uP"V (3d)X aM�T5

r�b BMbTB`2/ #v a+`�i+?- �M/ i�`;2ib MQi QMHv FB/b #mi MQpB+2 T`Q;`�KK2`b U�/mHibV �M/

KQ`2 �/p�M+2/ +QHH2;2 bim/2Mib UMQM@*QKTmi2` a+B2M+2 K�DQ`bVX h?2 �//2/ +�T�#BHBiB2b HBF2

bmTTQ`i 7Q` HBbib �M/ T`Q+2/m`2b K�F2b Bi bmBi�#H2 7Q` BMi`Q/m+iBQM iQ KQ`2 b2`BQmb bim/B2b

BM *QKTmi2` a+B2M+2 7Q` +QHH2;2 Q` ?B;? b+?QQH bim/2MibX qBi? aM�T5 #2BM; � KQ`2 2ti2MbBp2

H�M;m�;2- �M/ Bib 2�b2 7Q` /2}MBM; M2r #HQ+Fb mbBM; C�p�a+`BTi ě rBi?Qmi +?�M;BM; i?2

bQm`+2 +Q/2 ě +�M 2p2M �bbBbi BM i2�+?BM; �M/ H2�`MBM; �#Qmi +QM+2Tib bm+? �b �`iB}+B�H

BMi2HHB;2M+2X

kj



6B;m`2 Ry, 1t�KTH2 Q7 +mbiQK #HQ+Fb 7Q` K�+?BM2 H2�`MBM; BM aM�T5Rk

kXRXRX8 �TT AMp2MiQ`

�TT AMp2MiQ` Bb �M BMimBiBp2 #HQ+F@T`Q;`�KKBM; H�M;m�;2 i?�i �HHQrb �MvQM2 iQ #mBH/ �TTb 7Q`

bK�`iT?QM2b �M/ i�#H2ibX h?2 Tm`TQb2 Q7 �TT AMp2MiQ` Bb iQ 2M+Qm`�;2 bQ7ir�`2 /2p2HQTK2Mi

#v 2KTQr2`BM; T2QTH2 iQ +`2�i2 i?2B` QrM �TTHB+�iBQMb 7Q` i?2B` �M/`QB/ T?QM2b �M/ iQ KQp2

7`QK i2+?MQHQ;v +QMbmKTiBQM iQ i2+?MQHQ;v /2p2HQTK2MiX JAh �TT AMp2MiQ` �HHQrb bim/2Mib

iQ b?B7i i?2B` mM/2`bi�M/BM; Q7 i?2Kb2Hp2b 7`QK BM/BpB/m�Hb r?Q FMQr +Q/BM; iQ K2K#2`b

Q7 � +QKKmMBiv r?Q �`2 2KTQr2`2/ iQ ?�p2 � `2�H BKT�+i BM i?2B` /�BHv HBp2b �M/ i?Qb2 Q7

Qi?2`bX ǳ6Q` 2t�KTH2@ aim/2Mib BM i?2 lMBi2/ ai�i2b ?�p2 /2p2HQT2/ �TTb iQ ?2HT � #HBM/

+H�bbK�i2 M�pB;�i2 i?2B` b+?QQH U>2HHQ L�pBVc bim/2Mib BM JQH/Qp� /2p2HQT2/ �M �TT iQ ?2HT

T2QTH2 BM i?2B` +QmMi`v +`Qr/ bQm`+2 +H2�M /`BMFBM; r�i2` U�T� Sm`�Vc �M/ �b T�`i Q7 i?2

k9



6B;m`2 RR, �TT AMp2MiQ` 2t�KTH2 iQ #mBH/ �M �M/`QB/ T?QM2 �TTHB+�iBQMRj

*QQHh?BMF!C* T`QD2+i- bim/2Mib BM >QM; EQM; +`2�i2/ �M �TT- ǳ1H/2`Hv :m�`/B�M �H�`K-Ǵ

iQ ?2HT i?2 2H/2`Hv r?2M i?2v ;Qi HQbiǴ (dj)X

kXRXRXe �HB+2

�HB+2 Bb � #HQ+F@#�b2/ T`Q;`�KKBM; 2MpB`QMK2Mi i?�i T`QpB/2b �M BMi2`7�+2 iQ +`2�i2 �MBK�@

iBQMb rBi? BMi2`�+iBp2 M�``�iBp2b Q` T`Q;`�K bBKTH2 ;�K2b BM j.X lMHBF2 K�Mv Q7 i?2 TmxxH2@

#�b2/ T`Q;`�KKBM; �TTHB+�iBQMb- �HB+2 KQiBp�i2b H2�`MBM; i?`Qm;? +`2�iBp2 2tTHQ`�iBQM (8)X

_2b2�`+? ?�b b?QrM i?�i mbBM; �HB+2 ?�b TQbBiBp2Hv BKT�+i2/ bim/2MibǶ T2`7Q`K�M+2 �M/ �iiB@

im/2 iQr�`/b +QKTmi2` T`Q;`�KKBM; �M/ H2�`MBM; PPS +QM+2Tib (9)X �HB+2 Bb rB/2Hv mb2/ BM

b+?QQHb �M/ +QHH2;2b- �M/ 2p2M bmTTQ`ib � 7mHH i`�MbBiBQM iQ i?2 C�p� T`Q;`�KKBM; H�M;m�;2

Rk?iiTb,ffb9b+Q/BM;X+QKf�//BM;@K�+?BM2@H2�`MBM;@#HQ+Fb@iQ@bM�TfbM�T@K�+?BM2@H2�`MBM;@+mbiQK@#HQ+Fbf
Rj?iiTb,ffrrrX`2b2�`+?;�i2XM2if};m`2fJAh@�TT@AMp2MiQ`@k@*QKTQM2Mi@.2bB;M2`@:lA@"miiQM@G�vQmi@

.2bB;Mn};jnjkR8yk338

k8



6B;m`2 Rk, �HB+2 T`Q;`�KKBM; iQ #mBH/ BMi2`�+iBp2 ;�K2b �M/ iQ H2�`M C�p�R9

#v pB2rBM; i?2 ;2M2`�i2/ C�p� +Q/2 BM � bB/2 #v bB/2 rBM/Qr U6B;m`2 RkVX Ai �HbQ �HHQrb

2tTQ`iBM; i?2 +Q/2 BMiQ Qi?2` A.1b UAMi2;`�i2/ .2p2HQTK2Mi 1MpB`QMK2MibV- bm+? �b i?2

L2i"2�Mb A.1 iQ #2 �#H2 iQ 2ti2M/ i?2 7mM+iBQM�HBiv #v +Q/BM; �HB+2 +Q/2 /B`2+iHv BM C�p�X

kXRXRXd G1:P JBM/biQ`Kb

G2;Q JBM/biQ`Kb Bb � bQ7ir�`2 TH�i7Q`K T`Q/m+2/ #v G2;Q 7Q` i?2 /2p2HQTK2Mi Q7 T`Q@

;`�KK�#H2 `Q#QibX Ai Bb �MQi?2` pBbm�H T`Q;`�KKBM; 2MpB`QMK2Mi iQ H2�`M iQ T`Q;`�K

`Q#QiB+b i?�i +�M #2 `mM QM i�#H2ib �M/ +QKTmi2`bX o�`BQmb b+?QQHb mb2 G1:P 1oj FBi-

�M/ bim/2Mib H2�`M iQ +QK#BM2 �+iBQMb- p�`B�#H2b- �M/ 2p2Mib iQ K�MBTmH�i2 i?2B` G1:P

ke



6B;m`2 Rj, G2;Q JBM/biQ`Kb 2/BiQ` iQ T`Q;`�K `Q#QiB+bR8

JBM/biQ`Kb +`2�iBQMb U6B;m`2 RjVX h?2 T`Q;`�KKBM; H�M;m�;2 Bb bBKTH2 �M/ 2�bv 7Q` vQmM;

FB/b �M/- QM i?2 Qi?2` bB/2- +?�HH2M;BM; �M/ 2t+BiBM; 7Q` QH/2` QM2b �M/ �/mHib (93)X

kXRXk q?v "HQ+F@S`Q;`�KKBM;\

h2+?MQHQ;v Bb `�TB/Hv i`�Mb7Q`KBM; i?2 rQ`H/- �M/ bQ7ir�`2 /2p2HQTK2Mi Bb BM ?B;? /2K�M/-

K�FBM; T`Q;`�KKBM; #2+QK2 �M 2bb2MiB�H bFBHH BM i?2 kRbi +2Mim`vX "HQ+F@#�b2/ T`Q;`�K@

KBM; �HHQrb 7Q` i?2 +`2�iBQM Q7 +Q/2 BM � r�v i?�i Bb #Qi? pBbm�H UbBKTH2V �M/ bBKBH�` iQ

R9?iiTb,ffrrrX`2b2�`+?;�i2XM2if};m`2f�HB+2@S`Q;`�KKBM;@1MpB`QMK2Min};Rnkk38k8Nye

kd



i`�/BiBQM�H i2ti@#�b2/ +Q/BM; U`Q#mbiVX "HQ+F@T`Q;`�KKBM; #2+�K2 T`2/QKBM�Mi BM BMi`Q@

/m+BM; T`Q;`�KKBM; iQ FB/b �M/ Bb mb2/ �HH Qp2` i?2 rQ`H/ MQr (R9)X

.m2 iQ Bib rB/2bT`2�/ bm++2bb BM i?2 }2H/ Q7 2/m+�iBQM- Bi Bb Q7i2M KBbi�F2M i?�i #HQ+F

T`Q;`�KKBM; Bb Dmbi 7Q` FB/bX h?Bb B/2� Bb mMM2+2bb�`BHv HBKBi2/ #2+�mb2 #HQ+F T`Q;`�KKBM;

?�b �H`2�/v /2KQMbi`�i2/ TQi2MiB�H BM Qi?2` /QK�BMb (R9)X

:2M2`�HHv- T`Q;`�KKBM; H�M;m�;2b �`2 /2bB;M2/ #v T`Q;`�KK2`b- 7Q` T`Q;`�KK2`b (R9)X

h?Bb K�F2b T`Q;`�KKBM; ?�`/ �M/ iBK2 +QMbmKBM; 7Q` 2M/@mb2`bX Ai Bb BM�++2bbB#H2 7Q` 2M/@

mb2`b iQ K�F2 �Mv KBMQ` +?�M;2b iQ i?2 �TTHB+�iBQM Q` #mBH/ � bBKTH2 �TT 7Q` T2`bQM�H

mb2 rBi?Qmi +QMbmHiBM; /2p2HQT2`bX oBbm�H �M/ #HQ+F@#�b2/ T`Q;`�KKBM; ?�p2 2K2`;2/ �b �

bQHmiBQM iQ bQK2 Q7 i?2b2 T`Q#H2Kb- �M/ ?�p2 K�/2 T`Q;`�KKBM; �++2bbB#H2 U�M/ BM bQK2

+�b2b- 7�bi2`V 7Q` MQM@T`Q;`�KK2`bX aQK2 �/p�Mi�;2b Q7 #HQ+F T`Q;`�KKBM; �`2,

avMi�t@7`22 T`Q;`�KKBM;, "HQ+F@#�b2/ T`Q;`�KKBM; `2/m+2b i?2 #m`/2M Q7 mbBM; +QKTH2t

bvMi�t �M/ H2ib � mb2` 7Q+mb QM BKTH2K2MiBM; #mbBM2bb HQ;B+ BM � 7�bi �M/ +H2�` K�MM2` (RR)X

6Q` 2t�KTH2- BM i2ti@#�b2/ T`Q;`�KKBM; HBF2 C�p�- KBbbBM; � b2KB+QHQM `2bmHib BM �M 2``Q`

K2bb�;2 �M/ T`2p2Mi i?2 T`Q;`�K 7`QK `mMMBM;X 6m`i?2`KQ`2- mb�;2 Q7 #HQ+F@#�b2/ T`Q;`�K@

KBM; #v T`Q72bbBQM�H bQ7ir�`2 /2p2HQT2`b +mib i?2 /2p2HQTK2Mi +Qbib �M/ /2p2HQTK2Mi iBK2

7Q` bK�HH �TTHB+�iBQMb- �b Bi Bb 2�bB2` iQ K�BMi�BM i?�M i`�/BiBQM�H T`Q;`�KKBM; T`QD2+ib �M/

#2M2}ib #Qi? i?2 /2p2HQTK2Mi i2�K �M/ +mbiQK2`b (ee)X

_2/m+2/ *Q;MBiBp2 HQ�/, h`�/BiBQM�H i2ti@#�b2/ +Q/2 Bb ?�`/ iQ mb2 #2+�mb2 Bi T`2b2Mib �

?B;? +Q;MBiBp2 HQ�/ 7Q` MQpB+2bX lbBM; #HQ+Fb `2/m+2b i?2 +Q;MBiBp2 HQ�/ #v +?mMFBM; +Q/2

BMiQ � bK�HH2` MmK#2` Q7 K2�MBM;7mH 2H2K2Mib (RR)X "HQ+Fb �HbQ ?2HT `2/m+2 +Q;MBiBp2 HQ�/ #v

i2�+?BM; M2r T`Q;`�KK2`b ?Qr iQ `2�/ H�`;2` +?mMFbX AM i?2 *Q/2XQ`; *QKTmi2` a+B2M+2

S`BM+BTH2b +Qm`b2- #HQ+Fb 7Q` C�p�a+`BTi 7Q` HQQTb �`2 /`�rM Dmbi �b �M 2tT2`i rQmH/ b22 i?2

R8?iiTb,ffrrrX�b22XQ`;f/Q+mK2Mibf+QM72`2M+2bfFRkfkyRkfkyRkERkn>QrniQnai�`in�LEGOnMINDSTORMSnRoboticsnProgramnfornElementarynandnMiddlenSchoolnStudents.pdf

k3



+Q/2, �b irQ +?mMFb rBi? � bBM;H2 #HQ+F rBi? � bBM;H2 bQ+F2i 7Q` i?2 HQQT mTT2` #QmM/ U6B;m`2

R9V (RR)X

6B;m`2 R9, 1t�KTH2 Q7 6Q` HQQT BM *Q/2XQ`;Re

_2+Q;MBiBQM pb _2+�HH, G2�`MBM; � M2r T`Q;`�KKBM; pQ+�#mH�`v Bb ?�`/X "HQ+Fb bBKTHB7v

i?Bb T`Q#H2K #2+�mb2 TB+FBM; � #HQ+F 7`QK � T�H2ii2 Bb KQ`2 �++2bbB#H2 i?�M `2K2K#2`BM; �

rQ`/, #HQ+Fb `2Hv QM `2+Q;MBiBQM BMbi2�/ Q7 `2+�HH (R9)X "HQ+F@#�b2/ T`Q;`�KKBM; Bb � 7Q`K

Q7 +Q/BM; r?2`2 i?2 /2p2HQT2` /`�; �M/ /`QT #HQ+Fb iQ Bbbm2 BMbi`m+iBQMb- i?2b2 �`2 H2;Q@HBF2

#HQ+Fb i?�i �`2 �``�M;2/ iQ;2i?2` iQ +`2�i2 T`Q;`�Kb- �M/ i?mb- /2p2HQT2`b /Q MQi ?�p2 iQ

K2KQ`Bx2 bvMi�t iQ r`Bi2 +Q/2 (R9)X

1�bv iQ lM/2`bi�M/, qBi? pBbm�H �M/ #HQ+F@#�b2/ +Q/BM;- 2M/@mb2`b Q` 2p2M MQpB+2b- +�M

mM/2`bi�M/ ?Qr i?2 T`Q;`�K rQ`Fb �i � ;H�M+2X Ai K�F2b i?2 bQm`+2 +Q/2 `2�/�#H2 /m2 iQ i?2

mb2 Q7 +QHQ`b �M/ b?�T2bX "HQ+F@#�b2/ H�M;m�;2b �`2 T`2b2Mi�#H2 �M/ mM/2`bi�M/�#H2 2p2M iQ

MQpB+2b (R9)X

Re?iiTb,ffbim/BQX+Q/2XQ`;fbf+bT8@bmTTQ`ifbi�;2f8fTmxxH2fj

kN



kXRXj >Qr "HQ+F@S`Q;`�KKBM; rQ`Fb

"HQ+F@#�b2/ T`Q;`�KKBM; H�M;m�;2b miBHBx2 � T`BKBiBp2@�b@TmxxH2@TB2+2 K2i�T?Q`- �M/ i?2

TB2+2b i?2Kb2Hp2b T`QpB/2 pBbm�H +m2b iQ i?2 mb2` �#Qmi ?Qr �M/ r?2`2 i?2v +�M #2 mb2/ (Nd)X

S`Q;`�KKBM; BM ""S1b BMpQHp2b � /`�;@�M/@/`QT BMi2`�+iBQM bivH2 rBi? #HQ+Fb iQ KBiB;�i2

i?2 HQr T`Q}+B2M+v Q7 ivTBM; bFBHHb Ur?B+? Bb +QKKQM �KQM;bi vQmM; H2�`M2`bVX h?2b2 #HQ+Fb

+�M #2 bM�TT2/ UQ` DQBM2/V iQ;2i?2` iQ K�F2 p�HB/ bvMi�+iB+ bi�i2K2Mib i?�i �`2 2t2+mi�#H2

b+`BTib UQ` T`Q;`�KbV rBi? /Bz2`2Mi 7mM+iBQMbX "HQ+F@#�b2/ T`Q;`�KKBM; H�M;m�;2b �M/ 2MpB@

`QMK2Mib ?2HT bim/2Mib Qp2`+QK2 +QKKQM #�``B2`b i?�i MQpB+2 T`Q;`�KK2`b 2M+QmMi2` bm+?

�b b2H2+iBQM- +QQ`/BM�iBQM- �M/ mb�;2 #�``B2`b (89- e)X

�b K2MiBQM2/ 2�`HB2`- a+`�i+? Bb QM2 2t�KTH2 Q7 #HQ+F@#�b2/ T`Q;`�KKBM;X a+`�i+? 72�im`2b

bT`Bi2b UT`Q;`�KK�#H2 Q#D2+ib Q` +?�`�+i2`bVX 6B;m`2 R8 b?Qrb �M 2t�KTH2 Q7 ?Qr iQ /`�r

� b[m�`2 QM � b+`22M- rBi? bB/2b Q7 H2M;i? RyyX h?2 b+`BTi +�mb2b i?2 bT`Bi2 iQ KQp2 �`QmM/

i?2 b+`22M i?�i /`�rb � b?�T2 Q` T�ii2`M �b /B`2+i2/X h?2 bT`Bi2 TQBMib BM � /B`2+iBQM- �M/

KQp2b Ryy bi2Tb �M/ i?2M im`Mb Ny /2;`22bX Ai `2T2�ib i?Bb 9 iBK2b r?B+? +QKTH2i2b i?2

b[m�`2 Q7 H2M;i? RyyX h?2 r�v BM r?B+? #HQ+Fb �`2 �bb2K#H2/ `2T`2b2Mib i?2 ~Qr Q7 i?2

T`Q;`�KX h?2b2 #HQ+Fb- r?2M Tmi iQ;2i?2`- 7Q`Kb � b2[m2M+2 Q7 BMbi`m+iBQMbX h?2 b?�T2 Q7

i?2 #HQ+Fb BM/B+�i2b Bib Tm`TQb2X h?2 ǳS2M .QrMǴ #HQ+F rBHH K�F2 bT`Bi2 +QMiBMmQmbHv T2M �

i`�BH r?2`2p2` Bi KQp2bX h?2 ǳ`2T2�iǴ #HQ+F Bb ǳ*Ǵ b?�T2/- 2M+HQbBM; i?2 BMbi`m+iBQMb iQ #2

`2T2�i2/X h?2 ǳKQp2Ǵ �M/ ǳim`MǴ #HQ+Fb `2[mB`2 BMTmib- i?�i +�M #2 2Mi2`2/ #v +HB+FBM; QM

i?2 MmK#2` }2H/X A7 irQ #HQ+Fb +�MMQi #2 DQBM2/ ĜĜ Q7i2M #2+�mb2 i?2v /Q MQi 7Q`K � p�HB/

bvMi�+iB+ bi�i2K2Mi ĜĜ i?2 2MpB`QMK2Mi T`2p2Mib i?2K 7`QK bM�TTBM; iQ;2i?2`X AM �//BiBQM

jy



6B;m`2 R8, a+`�i+? +Q/2 iQ /`�r � b[m�`2Rd

iQ i?2 b?�T2 Q7 #HQ+Fb- Qi?2` pBbm�H +Hm2b bm+? �b +QHQ` �M/ i?2 M2biBM; Q7 #HQ+Fb iQ /2MQi2

b+QT2 �`2 mb2/ iQ ?2HT MQpB+2b (83)X

.m2 iQ Bib 2�b2 Q7 mb2 7Q` vQmM; H2�`M2`b- #HQ+F@#�b2/ T`Q;`�KKBM; ?�b #2+QK2 rB/2bT`2�/

�M/ �/QTi2/ BM i?2 +QKTmi2` b+B2M+2 2/m+�iBQM �M/ ah1�J H2�`MBM; +QKKmMBiB2b- rBi?

Rd?iiTb,ffrrrX`2b2�`+?;�i2XM2if};m`2fa+`�i+@T`Q;`�K@`B;?i@iQ@/`�r@�@b[m�`2@rBi?@bB/2@Q7@H2M;i?@
Ryy@h?2@2[mBp�H2Mi@GQ;Qn};Rnjyekj9kyR

jR



b2p2`�H iQQHb #2BM; mb2/ iQ/�v- BM+Hm/BM; bm+? �b a+`�i+? (3y)- "HQ+FHv (j8)- J�F2*Q/2 (ek)-

�KQM; Qi?2`b +`2�i2/ BM i?2 `2b2�`+? HBi2`�im`2 (RN)X aim/B2b ?�p2 b?QrM i?�i i?2b2 iQQHb ?2HT

mb2`b #2ii2` mM/2`bi�M/ +QM+2Tib bm+? �b M2bi2/ bi�i2K2Mib �M/ `2im`M p�Hm2b Q7 7mM+iBQMb

(dd- NN)X

kXk MQpB+2b �M/ T`Q;`�KKBM;

LQpB+2b 7�+2 /B{+mHiB2b r?2M H2�`MBM; +QKTmi2` T`Q;`�KKBM;X qBMbHQr bmKK�`Bb2/ i?2

T`Q#H2Kb Q7 MQpB+2 T`Q;`�KK2`b �b, RV H�+F Q7 �/2[m�i2 K2Mi�H KQ/2Hc kV 7`�;BH2 FMQrH2/;2

Ubm`7�+2 FMQrH2/;2- `�i?2` i?�M bi`�i2;B2bVc jV mb2 Q7 ;2M2`�H T`Q#H2K@bQHpBM; bi`�i2;B2b UBX2X

rQ`F 7`QK ;Q�H iQ bQHmiBQMV `�i?2` i?�M bi`�i2;B2b QM � T�`iB+mH�` T`Q#H2Kc �M/ 9V mb2 Q7

+QMi`QH bi`m+im`2b- HBM2@#v@HBM2 �M/ #QiiQK@mT �TT`Q�+?2b BM T`Q;`�KKBM; (RyR)X aim/B2b

?�p2 BM/B+�i2/ i?�i �Hi2`BM; i?2 H2�`MBM; +QM/BiBQM Q7 MQpB+2b Bb T`QKBbBM; 7Q` BKT`QpBM;

i?2B` T2`7Q`K�M+2 (d9)X

h?2 �`2�b Q7 H2�`MBM; /B{+mHiv �`2 �HbQ rB/2Hv `2+Q;MBx2/ BM i?2 +QKKmMBiv Q7 *QKTmi2`

a+B2M+2 2/m+�iBQMX (Rd) /2b+`B#2b i?2b2 �`2�b Q7 /B{+mHiv 7Q` MQpB+2b BM T`Q;`�KKBM; �b, RV

T`Q#H2K Q`B2Mi�iBQM- BX2X mM/2`bi�M/BM; i?2 T`Q#H2K iQ bQHp2c kV MQiBQM�H K�+?BM2- � +QM+2T@

im�H KQ/2H Q7 � +QKTmi2` bvbi2K #v r?B+? MQpB+2b mM/2`bi�M/ i?2 2t2+miBQM Q7 i?2 T`Q;`�Kc

jV mM/2`bi�M/BM; i?2 MQi�iBQM Q7 p�`BQmb 7Q`K�H H�M;m�;2b BM+Hm/BM; #Qi? bvMi�t �M/ b2K�M@

iB+bc 9V T`Q;`�KKBM; T�ii2`Mbc �M/ 8V i?2 T`�;K�iB+ bFBHHb Q7 T`Q;`�KKBM; UBM+Hm/BM; i?2

HB72@+v+H2- i2biBM;- /2#m;;BM;- �M/ iQQH mb2VX

LQpB+2b +�M #2 +H�bbB}2/ BMiQ irQ ;`QmTb, URV bim/2Mib 7`QK KB/ Q` ?B;?@ b+?QQH Q` UkV

MQM@T`Q72bbBQM�H 2M/@mb2` T`Q;`�KK2`bX "HQ+F@#�b2/ T`Q;`�KKBM; Bb Q7i2M mb2/ �b �M 2/@

m+�iBQM�H iQQH 7Q` BMi`Q/m+iQ`v *QKTmi2` a+B2M+2 +H�bb2b BM b+?QQHb- #mi mMBp2`bBiB2b �M/

+QHH2;2b bm+? �b JAh Q7i2M +QM/m+i i`�BMBM; 7Q` i2�+?2`b iQ �TTHv #HQ+F@#�b2/ T`Q;`�KKBM;

jk



2MpB`QMK2Mib iQ rQ`F rBi? /Bz2`2Mi ;`QmTb Q7 bim/2Mib (j9)X GQQFBM; +HQb2` �i i?2 bm++2bb

Q7 #HQ+F@T`Q;`�KKBM; 7Q` ?B;?@b+?QQH �M/ +QHH2;2 bim/2Mib- (j3) bm;;2bib i?�i 2M/@mb2` T`Q@

;`�KKBM; +�M #2 QM2 Q7 i?2 T`QKBbBM; �`2�b 7Q` #HQ+Fb@#�b2/ iQQHbX �b KQbi 2M/ mb2`b ?�p2

HBiiH2 Q` MQ 7Q`K�H i`�BMBM; BM T`Q;`�KKBM;- i?2 H2�`M�#BHBiv Q7 #HQ+Fb@#�b2/ T`Q;`�KKBM; Bb

HBF2Hv iQ #2M2}i i?Bb 2M/@mb2` �b Km+? �b Bi #2M2}ib H2�`M2`b BM 2/m+�iBQMX (ey) bi�i2b i?�i

#HQ+Fb@#�b2/ T`Q;`�KKBM; 2MpB`QMK2Mib �`2 KQ`2 /BbiBM+i BM b2p2`�H r�vb �M/ i?2 `2�bQMBM;

#2?BM/ Bib +`2�iBQM- Bib i�`;2i �m/B2M+2- �M/ ?Qr i?2 iQQH 2M;�;2b Bib mb2`b BM +QKTmi�iBQM�H

i?BMFBM; �M/ H2�`MBM; iQ T`Q;`�K- �`2 p�HB/ `2�bQMb 7Q` i?2B` �TTHB+�iBQM BM Qi?2` /QK�BMbX

aQK2 2t�KTH2b Q7 /QK�BMb r?2`2 2M/@mb2`b mb2 #HQ+F@#�b2/ �TT`Q�+?2b �`2 �b 7QHHQrb,

�TT /2p2HQTK2Mi, JAh �TT AMp2MiQ` (99) Bb mb2/ iQ 2M�#H2 `2H�iBp2 MQpB+2b iQ +`2�i2 �TTb

i?�i +�M `mM QM �M/`QB/ /2pB+2bX h?2 BMi2M/2/ �m/B2M+2 Bb K�/2 mT Q7 M2r+QK2`b r?Q r�Mi

iQ 2tT`2bb i?2Kb2Hp2b iQ i?2 }2H/ Q7 KQ#BH2 +QKTmiBM; i?`Qm;? i?2 +`2�iBQM Q7 �TTHB+�iBQMbX

6B;m`2 Re, JAh �TT AMp2MiQ` iQ #mBH/ �M/`QB/ �TTHB+�iBQMbR3

R3?iiTb,ffrrrXBM7Q`KBiX+QKf�`iB+H2bf�`iB+H2X�bTt\T4kkdyjjR

jj



h?2 +`2�iQ`b Q7 �TT AMp2MiQ` i`B2/ iQ 2M;�;2 i?2b2 MQpB+2b rBi? T`Q;`�KKBM;- bQK2i?BM;

i?2v KB;?i Qi?2`rBb2 MQi +?QQb2 iQ Tm`bm2 /m2 iQ b2p2`�H Bbbm2b U2X;X /B{+mHivV (ey)X qBi? �TT

AMp2MiQ`- mb2`b +�M #mBH/ � KQ#BH2 �TT rBi?Qmi ?�pBM; 2tT2`iBb2 BM T`Q;`�KKBM;- BM+Hm/BM;

�TTb i?�i +�M /B`2+iHv BKT`Qp2 i?2B` 2p2`v/�v HB72 �M/ i?Qb2 Q7 i?2B` 7�KBHv �M/ 7`B2M/b (98)X

6B;m`2 Rd, ai�`GQ;Q hL: 7Q` KQ/2HHBM; �M/ bBKmH�iBQMRN

aBKmH�iBQM, ai�`GQ;Q hL: (Nk) Bb � +HB2Mi@#�b2/ KQ/2HHBM; �M/ bBKmH�iBQM bQ7ir�`2X Ai

7�+BHBi�i2b i?2 T`Q+2bb Q7 #mBH/BM; �M/ mM/2`bi�M/BM; bBKmH�iBQMb Q7 +QKTH2t bvbi2Kb (Nk)X

ai�`GQ;Q U6B;m`2 RdV Bb �M B/2�H iQQH 7Q` #2;BMM2`b iQ 2tTHQ`2 +QKTH2t bvbi2Kb �M/ #mBH/

`B+? ;�K2b �M/ bBKmH�iBQM KQ/2Hb mbBM; � j. ;`�T?B+�H BMi2`7�+2 rBi? +QHQ`2/ #HQ+Fb i?�i }i

iQ;2i?2` �M/ `2T`2b2Mi i?2 bK�HH +?mMF Q7 T`Q;`�KKBM; H�M;m�;2X

:�KBM;, :�K2#HQt (jj) Bb � #HQ+Fb@#�b2/ T`Q;`�KKBM; iQQH 2tTHB+BiHv /2bB;M2/ iQ T`QpB/2
RN?iiTb,ff2/m+�iBQMXKBiX2/mfT`QD2+ifbi�`HQ;Q@iM;f

j9



6B;m`2 R3, :�K2"HQt iQ +`2�i2 ;�K2bky

�M 2�bv QM@`�KT iQ ;�K2 /2bB;MX Ai Bb #2BM; /2p2HQT2/ �i i?2 JAh ah1S G�# �M/ �HHQrb

�MvQM2 iQ K�F2 ;�K2bX :�K2#HQt T`QpB/2b �M 2MpB`QMK2Mi BM r?B+? H2�`M2`b +�M 2zQ`iH2bbHv

#mBH/ 2Mi2`i�BMBM; ;�K2b #v BKTH2K2MiBM; bQK2 Q7 i?2 +QKTH2t T`Q;`�KKBM; i�bFb bm+? �b

+QHHBbBQMb- T?vbB+b �M/ ;`�pBiv rBi?BM i?2 #HQ+Fb (e8)X Ai �HHQrb �MvQM2 iQ K�F2 ;�K2b QMHBM2

i?�i QM2 +�M TH�v #Qi? QM � r2#bBi2 �M/ KQ#BH2 /2pB+2bX �/p�M+2/ ;�K2 /2bB;M2`b KB;?i

�HbQ }M/ :�K2#HQt � #2M2}+B�H iQQH 7Q` `�TB/ T`QiQivTBM; BM i?2 Bi2`�iBp2 /2bB;M T`Q+2bb (e8)X

AQh /2pB+2 /2p2HQTK2Mi,

LQ/2@_1. (eN) Bb � pBbm�H ~Qr@#�b2/ T`Q;`�KKBM; 2MpB`QMK2Mi 7Q` #BM/BM; iQ;2i?2` ?�`/@

r�`2 /2pB+2b- �SAb �M/ QMHBM2 b2`pB+2b �b �M 2H2K2Mi Q7 i?2 AQh (dy)X LQ/2@_1. Bb #mBHi QM

LQ/2XDb- miBHBxBM; 7mHH �/p�Mi�;2 Q7 Bib 2p2Mi@/`Bp2M- MQM@#HQ+FBM; KQ/2HX LQ/2@_1. T`QpB/2b

ky?iiTb,ffk`T`Q/m+iBQMXrQ`/T`2bbX+QKfkyRefyRfRefBMi`Q/m+iBQM@�#Qmi@;�K2#HQtf
kR?iiTb,ffrrrXBMbi`m+i�#H2bX+QKfB/fS?vbB+�H@*QKTmiBM;@a+`�i+?@7Q`@�`/mBMQf

j8



6B;m`2 RN, a+`�i+? 7Q` �M/`QB/ iQ T`Q;`�K �`/mBMQ #Q�`/b 7Q` AQh T`Q/m+ibkR

� #`Qrb2`@#�b2/ ~Qr 2/BiQ` K�FBM; Bi 2�bv iQ rB`2 iQ;2i?2` ~Qrb mbBM; i?2 rB/2 `�M;2 Q7

MQ/2b BM i?2 T�H2ii2X >�`/r�`2 /2pB+2b bm+? �b _�bT#2``v SBkk �M/ �`/mBMQkj +�M #2 MQ/2b

(N)X a+`�i+? 7Q` �M/`QB/ Ua9�Vk9 Bb �MQi?2` iQQH- K�/2 7Q` BMi2;`�iBQM �M/ 2tT2`BK2Mi�iBQM

rBi? �`/mBMQ #�b2/ AQh T`Q/m+ibX h?2 b9� ?�b � /2bB;M�i2/ T`QiQ+QH bi�+F 7Q` +QKKmMB+�iBQM

rBi? �`/mBMQ #Q�`/bX Ai �HbQ Qz2`b bmTTQ`i 7Q` �M/`QB/ mb2`b iQ ;2i +QMM2+i2/ rBi? �`/mBMQ

i?`Qm;? >hhS mbBM; ǳa+`�i+? #�b2/ `2KQi2 b2MbQ` T`QiQ+QH mM/2` i?2 :Ll :2M2`�H Sm#HB+

GB+2Mb2 pk U:SGkVǴ (de)X

kk?iiTb,ffrrrX`�bT#2``vTBXQ`;f
kj?iiTb,ffrrrX�`/mBMQX++f
k9?iiT,ffb9�X+�if

je



kXj KQ#BH2 H2�`MBM;

JQ#BH2 H2�`MBM; Bb � K2i?Q/ 7Q` H2�`MBM; QM i?2 KQp2X Ai Bb �#Qmi H2�`MBM; �+`Qbb p�`BQmb

+QMi2tib- i?`Qm;? bQ+B�H �M/ +QMi2Mi BMi2`�+iBQMbX L�``QrBM; i?2 +H�bb`QQK +QMi2Mi iQ K�F2 Bi

�p�BH�#H2 QM KQ#BH2 /2pB+2b Bb MQi i?2 +QKTH2i2 miBHBx�iBQM Q7 KQ#BH2 i2+?MQHQ;v 7Q` H2�`MBM;X

h?2`2 Bb � M22/ iQ /2bB;M KQ#BH2 H2�`MBM; �TTHB+�iBQMb +`2�iBp2Hv i?�i +QMM2+ib T2QTH2 BM

`2�H �M/ pB`im�H rQ`H/b- +`2�iBM; H2�`MBM; QTTQ`imMBiB2b 7Q` T2QTH2 QM i?2 KQp2- T`QpB/BM;

2tT2`iBb2 QM@/2K�M/- �M/ bmTTQ`iBM; H2�`MBM; 7Q` � HB72iBK2 (9d)X

ǳJQ#BH2 H2�`MBM; p�Hm2b �M/ /272M/b BM Bib QrM mMB[m2 r�v i?2 BMBiB�iBQM Q7 r?�i Bb 7mM@

/�K2Mi�HHv M2r BM i?2 i2+?MQHQ;B+�H- bQ+B�H �M/ +mHim`�H bT?2`2b Q7 ?mK�M HB72 �M/ �+iBpBivXǴ

JQ#BH2 H2�`MBM; Qz2`b +`2�iBpBiv �M/ i?2 QTTQ`imMBiv iQ � `�/B+�HHv M2r T�`�/B;K i?�i 2M@

+Qm`�;2b H2�`M2`b iQ �#�M/QM i?2 HBKBi�iBQMb Q7 i?2 +QMp2MiBQM�H r�vb Q7 i?BMFBM;- H2�`MBM;-

+QKKmMB+�iBM; �M/ /2bB;MBM; (jy)X

_2b2�`+? BM/B+�i2b i?�i i?2b2 bB;MB}+�Mi +?�M;2b BM KQ#BH2 H2�`MBM; TQb2 M2r /B{+mHiB2b

7Q` /2bB;M2`b HBF2 @ ǳq?�i M2r /2bB;M T�`�/B;Kb �M/ �TTHB+�iBQMb +�M #2 �bbQ+B�i2/ rBi?

i?2 mb2 Q7 KQ#BH2 i2+?MQHQ;v\ >Qr +�M r2 miBHBx2 i?2B` 7mHH bB;MB}+�M+2 rBi?BM i?2 +QMi2ti Q7

i`�/BiBQM�H BMbi`m+iBQM�H /2bB;M i?2Q`v\ "27Q`2 i?2 �/p�M+2K2Mi Q7 M2r 7Q`Kb Q7 BM7Q`K�iBQM

�M/ +QKTmi2` i2+?MQHQ;v bm+? �b i?2 +m``2Mi bK�`i +2HHmH�` i2H2T?QM2b- i?2 /2bB;M T�`�/B;Kb

i?�i /2HBp2`2/ i?2 +QMi2Mi Q7 ?B;?2` 2/m+�iBQM `2K�BM2/ KQbiHv bi�iB+Ǵ (jy)X h?2 2t+2TiBQM�H

TQi2MiB�H BMi2;`�i2/ BMiQ KQ#BH2 /2pB+2b �MiB+BT�i2 T`Q;`2bbBp2 +?�M;2b BM i?2 2/m+�iBQM�H

/QK�BMX h?2 bBKTH2 �M/ 2�bv H2�`MBM; i?`Qm;? i?2 mb2 Q7 KQ#BH2 /2pB+2b K�F2b Bi �M 2p2M

KQ`2 TQi2Mi iQQH Q7 2/m+�iBQM�H +QKKmMB+�iBQM i?�M i?2 +QMp2MiBQM�H 7Q`Kb �M/ KQ/2b Q7

i`�/BiBQM�H 2/m+�iBQM (jy)X

jd



6B;m`2 ky, a+?QQHb +QMbB/2`BM; �HHQrBM; bim/2Mib iQ #`BM; i?2B` QrM /2pB+2b iQ b+?QQH 7Q` bim/2Mi
2M;�;2K2Mi rBi? KQ#BH2 H2�`MBM; /2pB+2b bm+? �b i�#H2ib �M/ bK�`iT?QM2bk8

�m;K2Mi2/ `2�HBiv U�_V Bb � ;`QrBM; 72�im`2 QM KQ#BH2 /2pB+2b- `2~2+i2/ #v i?2 `Bb2 BM

KQ#BH2 +QKTmiBM; BM `2+2Mi v2�`b �M/ i?2 2p2`v/�v m#B[mBiv Q7 AMi2`M2i �++2bb �+`Qbb i?2

rQ`H/ (jR)X

JQbi Q7 i?2 2tBbiBM; �_fJ_ 2/m+�iBQM�H �TTHB+�iBQMb 7Q+mb QM M�``QrBM; i?2 +H�bb`QQK

+QMi2Mi 7Q` � iQTB+- 7Q` 2t�KTH2- K�i?2K�iB+b- T?vbB+b Q` Qi?2` �`2�bX .2p2HQT2`b mbm�HHv

/2}M2 i?Bb +QMi2Mi- �M/ i?2`2 Bb MQ bBKTH2 r�v 7Q` i2�+?2`b iQ mT/�i2 2tBbiBM; Q` �// M2r

+QMi2MiX PM i?2 Qi?2` bB/2- bQK2 �TTHB+�iBQMb �`2 2�bv iQ K�M�;2 #mi �`2 ;2M2`�H@Tm`TQb2

�_ /BbTH�vb- BX2X- i?2v �`2 MQi 2/m+�iBQM@Q`B2Mi2/ (k8)X

k8?iiTb,ffrrrXi?22TQ+?iBK2bX+QKfi2+?@TBi+?2b@Mv@2/m+�iQ`b@iQ@2K#`�+2@bK�`iT?QM2b@BM@
+H�bb`QQKbnkkkdNkX?iKH

j3



h?2 KQ#BH2 /2pB+2b- BM +QK#BM�iBQM rBi? i?2 �_fJ_ i2+?MQHQ;v- +�M #2 �M �/p�M+2K2Mi

BM i2+?MQHQ;v@#�b2/ H2�`MBM;- r?2`2 H2�`M2`b 2tTHQ`2 �M/ miBHBx2 i?2 2K2`;2Mi �_fJ_ i2+?@

MQHQ;v (k8)X

ǳh?2 TQi2MiB�H 7Q` JQ#BH2 �_ �TTHB+�iBQMb BM 2/m+�iBQM bmTTQ`ib bBim�i2/ H2�`MBM;- r?2`2#v

� H2�`M2` BMi2`�+ib �M/ TH�vb �`QmM/ rBi? `2�HBbiB+ Q#D2+ib rBi? H2bb `BbF i?�M i?�i �bbQ+B�i2/

rBi? `2�HBivXǴ (jR) BM/B+�i2b i?�i i?2 F2v #2M2}i Q7 �M �_ 2MpB`QMK2Mi Bb � ǵb2Mb2 Q7 T`2b2M+2Ƕ

i?�i pB`im�H Q` bBKmH�i2/ 2MpB`QMK2Mib ivTB+�HHv H�+F BiX ǳh?Bb i2+?MQHQ;v- BM +QK#BM�iBQM

rBi? KQ#BH2 /2pB+2b �M/ rB`2H2bb +QMM2+iBpBiv- +QmH/ 2M�#H2 H2�`MBM; �Mvr?2`2 �M/ �i �Mv

iBK2Ǵ (k8)X

kX9 KQ#BH2 H2�`MBM; rBi? �m;K2Mi2/ `2�HBiv

�m;K2Mi2/ _2�HBiv U�_V Qz2`b � M2r 7Q`K Q7 BMi2`�+iBpBiv #2ir22M T?vbB+�H �M/ pB`im�H

rQ`H/b �M/ 2M?�M+2b � mb2`^b T2`+2TiBQMb Q7 i?2 `2�H rQ`H/ (8R)X AM 2/m+�iBQM�H +QMi2tib- Bi

?�b i?2 TQi2MiB�H iQ K�BMi�BM � ?B;? H2p2H Q7 KQiBp�iBQM �KQM; +?BH/`2M- �M/ � TQbBiBp2 BKT�+i

QM � bim/2Mi^b H2�`MBM; 2tT2`B2M+2 (9j)X �_ i2+?MQHQ;v mb2/ iQ /BbTH�v �m;K2Mi2/ +QMi2Mi

�b � H�v2` bmT2`BKTQb2/ QM i?2 `2�H 2MpB`QMK2Mi +�M #2 /BpB/2/ BMiQ i?`22 +�i2;Q`B2b- URV

KQ#BH2 /2pB+2b- bm+? �b aK�`iT?QM2 �M/ i�#H2i- UkV bi�iBQM�`v mMBib �M/ UjV ?2�/@KQmMi2/

/BbTH�v (e3)X >2�/@KQmMi2/ /BbTH�vb �`2 `�`2Hv mb2/ BM 2/m+�iBQM �b i?2v �`2 biBHH 2tT2MbBp2

�M/ BKK�im`2X AM +QMi`�bi- bim/2Mib MQr�/�vb #`BM; bK�`iT?QM2b iQ b+?QQH �M/ �`2 7�KBHB�`

rBi? i?2b2 /2pB+2bX

PM2 2t�KTH2 Q7 � bm++2bb7mH JQ#BH2 �_ �TTHB+�iBQM BM 2/m+�iBQM Bb 7`QK (9j)- r?2`2 i?2v

+`2�i2/ �M �_ �TTHB+�iBQM iQ i2�+? i?2 #�bB+ +QM+2Tib Q7 2H2+i`QK�;M2iBbKX aim/2Mib +QmH/

2tTHQ`2 i?2 2z2+ib Q7 � K�;M2iB+ }2H/X lbBM; � KQ#BH2 /2pB+2 �M/ T?vbB+�H Q#D2+ib U+�#H2b-

K�;M2ib- #�ii2`v- 2i+XV r?B+? r2`2 `2+Q;MBx2/ mbBM; i?2 +�K2`� Q7 i?2 KQ#BH2 /2pB+2 UHBF2
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� i�#H2iV- bim/2Mib r2`2 �#H2 iQ b22 bmT2`BKTQb2/ BM7Q`K�iBQM bm+? �b i?2 2H2+i`QK�;M2iB+

7Q`+2b Q` i?2 +B`+mBi #2?�pBQm` mbBM; i?2 i�#H2iX h?Bb rQ`F ?B;?HB;?i2/ i?�i JQ#BH2 �_ BK@

T`Qp2b �+�/2KB+ �+?B2p2K2Mi �M/ i?�i BMbi�Mi 722/#�+F 7Q` Q#D2+ib r�b p�Hm�#H2 7Q` bim/2MibX

JQ`2 `2+2Mi `2b2�`+? ?�b bmKK�`Bx2/ i?2 #2M2}ib Q7 JQ#BH2 �_ BM 2/m+�iBQM (Ryj) �b,

RX 1M;�;2- biBKmH�i2- �M/ KQiBp�i2 bim/2Mib iQ 2tTHQ`2 H2bbQMb �M/ +QM+2Tib 7`QK /Bz2`2Mi

�M;H2b

kX 1M?�M+2 H2�`MBM; r?2`2 bim/2Mib +QmH/ MQi 72�bB#Hv ;�BM `2�H@rQ`H/ }`bi@?�M/ 2tT2`B@

2M+2

jX 1M?�M+2 +QHH�#Q`�iBQM #2ir22M bim/2Mib �M/ i2�+?2`b

9X 6Qbi2` bim/2Mi +`2�iBpBiv �M/ BK�;BM�iBQM

8X �B/ bim/2Mib iQ +QMi`QH i?2B` H2�`MBM; �i i?2B` QrM T�+2 �M/ QM i?2B` QrM T�i?

eX *`2�i2 �M �mi?2MiB+ H2�`MBM; 2MpB`QMK2Mi bmBi�#H2 7Q` p�`BQmb H2�`MBM; bivH2b

PM2 /2KQMbi`�i2/ 2t�KTH2 Q7 i?2b2 #2M2}ib r�b b?QrM r?2M �_ r�b BMi`Q/m+2/ BMiQ

2M;BM22`BM; /2bB;M (9y)- r?2`2 ?B;? b+?QQH bim/2Mib K�MBTmH�i2/ /2bB;Mb BM �_X h?2 2z2+@

iBp2M2bb Q7 �_ BM i?Bb +QMi2ti `2p2�H2/ � bB;MB}+�Mi BKT�+i QM ah1�J 2/m+�iBQM �M/ Bib

BM~m2M+2 QM i?2 +�`22` i`�D2+iQ`B2b Q7 bim/2MibX

o�`BQmb H2�`MBM; bivH2b 2M?�M+2/ #v BKK2`bBQM BM /Bbi`B#mi2/@H2�`MBM; +QKKmMBiB2b #�b2/

QM �_ BMi2`7�+2b /2b+`B#2/ #v (kd- kN)- �`2 �b 7QHHQrb,

U�V 6Hm2M+v BM KmHiBTH2 K2/B�

U#V G2�`MBM; #�b2/ QM +QHH2+iBp2Hv b22FBM;- bB2pBM;- �M/ bvMi?2bBxBM; 2tT2`B2M+2b- `�i?2`

i?�M BM/BpB/m�HHv HQ+�iBM; �M/ �#bQ`#BM; BM7Q`K�iBQM 7`QK bQK2 bBM;H2 #2bi bQm`+2c
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U+V �+iBp2 H2�`MBM; #�b2/ QM 2tT2`B2M+2 U`2�H �M/ bBKmH�i2/V i?�i BM+Hm/2b 7`2[m2Mi QTTQ`@

imMBiB2b 7Q` `2~2+iBQM

U/V 1tT`2bbBQM i?`Qm;? MQM@HBM2�`- �bbQ+B�iBQM�H r2#b Q7 `2T`2b2Mi�iBQMb `�i?2` i?�M HBM2�`

ǳbiQ`B2bǴ U2X;X- �mi?Q`BM; � bBKmH�iBQM �M/ � r2#@T�;2 iQ 2tT`2bb mM/2`bi�M/BM;- `�i?2`

i?�M � T�T2`Vc

U2V *Q@/2bB;M Q7 H2�`MBM; 2tT2`B2M+2b T2`bQM�HBx2/ iQ BM/BpB/m�H M22/b �M/ T`272`2M+2b

6B;m`2 kR, G2�`MBM; a+B2M+2 rBi? KQ#BH2 �_ke

lHiBK�i2Hv- `2b2�`+? ?�b b?QrM i?�i �_fJ_ ?�b #22M KQbiHv �TTHB2/ BM 2/m+�iBQM�H b2i@

iBM;b iQ KQiBp�i2 bim/2Mib iQ H2�`M /Bz2`2Mi 2/m+�iBQM�H +QM+2Tib (3)X 1tTHQ`BM; mb2b #2vQM/

ke?iiTb,ffrrrXbK�`iBpBivX+QKfT�;2bf�m;K2Mi2/@`2�HBiv@TBQM22`b
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KQiBp�iBQM- �b r2HH �b 2�`Hv �;2 H2�`M2`b- T`QpB/2b �M BMi2`2biBM; QTTQ`imMBiv 7Q` 7m`i?2`

2tTHQ`�iBQM BM �_fJ_X

kX8 #HQ+F@#�b2/ T`Q;`�KKBM; rBi? KQ#BH2 �`fK`

h?2 BMi2;`�iBQM Q7 BKK2`bBp2 2MpB`QMK2Mib ě bm+? �b pB`im�H `2�HBiv Uo_V �M/ �_ Ĝ rBi?

pBbm�H T`Q;`�KKBM; Bb � `2H�iBp2Hv M2r `2b2�`+? �`2�X _2+2MiHv- (9) 2tTHQ`2/ i?2 BKT�+i Q7

mbBM; � j. pBbm�H T`Q;`�KKBM; iQQH QM bim/2MiǶb T2`7Q`K�M+2 �M/ �iiBim/2X h?2 }M/BM;b

Q7 i?2B` bim/v BM/B+�i2/ i?�i i?2B` j. T`Q;`�KKBM; iQQH r�b 2z2+iBp2 BM BKT`QpBM; bim/2Mi

T2`7Q`K�M+2 �M/ QmiHQQF iQr�`/b +QKTmi2` T`Q;`�KKBM;X aBKBH�`Hv- (ke) /2KQMbi`�i2/ BM

i?2B` rQ`F i?�i i?2 #2M2}ib Q7 �_fJ_ �bT2+ib HBF2 �M BMi2`�+iBp2 BMi2`7�+2 +QmH/ 2ti2M/ iQ

?2HT bim/2Mib H2�`M iQ +Q/2 KQ`2 2{+B2MiHv �M/ rBi? KQ`2 7mMX 6m`i?2`KQ`2- (dR) b?Qrb i?�i

j. "HQ+F@#�b2/ T`Q;`�KKBM; K�v T`QpB/2 �M QTiBQM 7Q` BMi`Q/m+iQ`v +H�bb2b- �b r2HH �b i?2

/2KQMbi`�iBQM Q7 j. `2T`2b2Mi�iBQM Q7 TQbbB#H2 Q#D2+ibX h?2 bim/v b?Qrb i?�i i?2b2 bvbi2Kb

rQmH/ K�F2 H2�`MBM; KQ`2 2MDQv�#H2 �M/ BMi2`�+iBp2X
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6B;m`2 kk, *m#2Hv 2MpB`QMK2Mi iQ H2�`M #HQ+F +Q/BM; BM o_kd

6B;m`2 kk b?Qrb �M BKK2`bBp2 o_ T`Q;`�KKBM; 2MpB`QMK2Mi 7Q` MQpB+2 T`Q;`�KK2`b iQ

bQHp2 T`Q;`�KKBM; TmxxH2b rBi?BM � pB`im�H rQ`H/ (Nj)X h?2B` Q#b2`p�iBQM�H bim/B2b +QM+Hm/2/

i?�i i?2 bim/2Mib 7QmM/ Bi 2�bB2` iQ rQ`F rBi? i?2 o_ BMi2`7�+2 �M/ T`272``2/ Bi Qp2` i?2

i`�/BiBQM�H k. #HQ+F@#�b2/ T`Q;`�KKBM;X aBKBH�`Hv- (8k) T`2b2Mi2/ i?2B` BMp2biB;�iBQM BMiQ

H2p2`�;BM; KBt2/ `2�HBiv UJ_V iQ ?2HT bim/2Mib H2�`M iQ +Q/2 KQ`2 2{+B2MiHv �M/ rBi? KQ`2

7mMX h?2B` `2b2�`+? b?Qrb bB;MB}+�Mi #2M2}ib rBi? �m;K2Mi2/ `2�HBiv U�_V iQ H2�`M iQ +Q/2,

URV �HHQrBM; i2�+?2`b iQ i�BHQ` i?2B` BMbi`m+iBQM�H M22/b- �M/ bT�`F +`2�iBpBiv �M/ 2M;�;2K2Mi

�KQM; bim/2Mib BM +QKBM; rBi? T`Q;`�K T`Q#H2Kb i?�i BMi2`2bi i?2Kc UkV 2M�#HBM; mb2`b iQ

kd?iiTb,ffrrrXb2K�MiB+b+?QH�`XQ`;fT�T2`f*m#2Hv
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T?vbB+�HHv BMi2`�+i rBi? � T`Q;`�K- +QM+`2iBxBM; +Q/BM; 2``Q`b �M/ T`QpB/BM; `2�H@iBK2 pBbm�H

722/#�+F i?�i +QmH/ �B/ mb2`Ƕb mM/2`bi�M/BM; Q7 i?2 T`Q;`�K �M/ H2bb2M i?2 +Q;MBiBp2 HQ�/X

AM � #HQ+F T`Q;`�KKBM; 2MpB`QMK2Mi- Bi +�M #2 +?�HH2M;BM; iQ }M/ �M/ M�pB;�i2 iQ i?2

`2H2p�Mi T�`i Q7 � #HQ+Fb T`Q;`�K BM � k. rQ`FbT�+2- QMHv T�`i Q7 r?B+? K�v #2 pBbB#H2 (RR)X

AM+Hm/BM; � j. r2# pB2r Q7 � #HQ+F@#�b2/ T`Q;`�KKBM; H�M;m�;2 BM JQ#BH2 �_fJ_ T`QpB/2b

KQ`2 b+`22M bT�+2 �M/ ~2tB#BHBiv iQ �/Dmbi i?2 b+`22M bBx2 �b T2` mb2`bǶ +QMp2MB2M+2- r?B+?

K�F2b b2�`+?BM; �M/ M�pB;�iBQM T`Q+2bb2b 2�bB2`X 6m`i?2`KQ`2- rBi? KQ#BH2 �_fJ_- mb2`b

+�M 2tT2`B2M+2 BMimBiBp2 iQm+? BMi2`�+iBQMbX (ke) 2p�Hm�i2/ irQ BMi2`�+iBp2 �_ T`Q;`�KKBM;

2MpB`QMK2Mib, URV ?2�/@KQmMi2/ �_ rBi? JB+`QbQ7i >QHQG2Mb- UkV KQ#BH2 �_ rBi? �_EBi

QM �M BS?QM2c iQ;2i?2` rBi? � +QMp2MiBQM�H k. iQm+? BMi2`7�+2 mbBM; arB7i SH�v;`QmM/ QM �M

BS�/ �b i?2 #�b2HBM2X h?2 bim/v ?�b b?QrM i?�i T�`iB+BT�Mib 2MDQv2/ mbBM; KQ#BH2 �_ i?2

KQbi- �M/ i?2v �HbQ +QKTH2i2/ T`Q;`�KKBM; i�bFb i?2 7�bi2bi r?2M mbBM; BiX

�b #HQ+F@#�b2/ T`Q;`�KKBM; iQQHb HBF2 :�K2#HQt �M/ Qi?2` #HQ+F H�M;m�;2b KQp2 iQr�`/

i?2 7mim`2- Bi Bb 7QmM/ i?�i ?�`M2bbBM; i?2 +�T�#BHBiB2b Q7 TQr2`7mH 2MpB`QMK2Mib- BM+Hm/BM;

pB`im�H `2�HBiv- �m;K2Mi2/ `2�HBiv- KBt2/ `2�HBiv �M/ b2`p2` +Hmbi2`b `mMMBM; K�+?BM2 H2�`MBM;

�H;Q`Bi?Kb- BMiQ bBKTH2 #HQ+Fb T`QpB/2b � r�v 7Q` MQM@2tT2`ib iQ BMi2`�+i rBi? T`2pBQmbHv

BM�++2bbB#H2 i2+?MQHQ;v +`2�iBp2Hv (8y)X

Pp2`�HH- HBiiH2 `2b2�`+? ?�b 2tTHQ`2/ i?2 bT2+B}+ +QK#BM�iBQM Q7 �_fJ_ �M/ #HQ+F@#�b2/

T`Q;`�KKBM;- #Qi? BM 2/m+�iBQM �M/ i?2 #`Q�/2` bT�+2 Q7 #HQ+F@#�b2/ T`Q;`�KKBM; iQQHbX AM

i?Bb i?2bBb- A 2tTHQ`2 i?Bb ;�T BM i?2 `2b2�`+? bT�+2 �M/ T`QTQb2 �M BKK2`bBp2 2MpB`QMK2Mi

i?�i MQi QMHv Qz2`b i?2Q`2iB+�H FMQrH2/;2 #mi �HbQ T`QpB/2b �M BMi2`7�+2 7Q` i?2 T`�+iB+�H

BKTH2K2Mi�iBQM Q7 i?2 T`Q;`�K i?�i BMpQHp2b BMi2`�+iBpBiv rBi? ?�`/r�`2 U+�`/#Q�`/- +�#H2b-

JB+`Q#Bi 2i+XVX
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jXR bim/v B @ Q#b2`p�iBQM bim/v

hQ KQiBp�i2 �M/ ;`QmM/ Qm` rQ`F- r2 }`bi +QM/m+i2/ �M BMBiB�H Q#b2`p�iBQM bim/v Ub22 �T@

T2M/Bt � 7Q` /2i�BHbV rBi? � HQ+�H a+B2M+2- h2+?MQHQ;v- 1M;BM22`BM; �M/ J�i?2K�iB+b 2/m+�@

iBQM +QKT�Mv Uah1JV- ah1J G2�`MBM; G�# AM+X- HQ+�i2/ BM *�H;�`v- �H#2`i�- *�M�/� (NR)X

lbBM; i?2B` QM@bBi2 K�F2` bT�+2 rBi? 2[mBTK2Mi bm+? �b j. T`BMi2`b- bQH/2`BM; 2[mBTK2Mi-

�M/ Qi?2` iQQHb- i?2v Qz2` ?�M/b@QM rQ`Fb?QTb �M/ +�KTb 7Q` vQmi? Q7 �HH �;2bX h?2B` iQTB+b

BM+Hm/2 `Q#QiB+b- r2�`�#H2b- ;�KBM;- JBM2+`�7i �M/ 2H2+i`QMB+bX 6Q` K�Mv Q7 i?2B` rQ`Fb?QTb

�M/ +�KTb- i?2v mb2 #HQ+F@#�b2/ T`Q;`�KKBM; H�M;m�;2b UBX2X a+`�i+? (3y)- J�F2*Q/2 (ek)V

iQ i2�+? +QKTmiBM; +QM+2Tib �M/ BMi`Q/m+iQ`v T`Q;`�KKBM;X Pm` ;Q�H 7Q` i?Bb BMBiB�H bim/v

r�b iQ Q#b2`p2 +m``2Mi T`�+iB+2b- �iiBim/2b �M/ +?�HH2M;2b �`QmM/ #HQ+F@#�b2/ T`Q;`�KKBM;-

?Qr Bi Bb mb2/ BM +H�bb`QQK b+2M�`BQb #v #Qi? bim/2Mib �M/ i2�+?2`b- �b r2HH �b ;2i B/2�b QM

TQi2MiB�H /B`2+iBQMb 7Q` #HQ+F@#�b2/ T`Q;`�KKBM; �M/ J_X
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jXRXR S`QiQ+QH

�b ah1J G2�`MBM; G�# AM+X 7`2[m2MiHv QT2`�i2b 8@/�v HQM; rQ`Fb?QTb- r2 T�`iB+BT�i2/ �b

Q#b2`p2`b BM � rQ`Fb?QT 7Q+mb2/ QM mbBM; #HQ+F@#�b2/ T`Q;`�KKBM; UbT2+B}+�HHv J�F2*Q/2

(ek)V �M/ 2H2+i`QMB+b UbT2+B}+�HHv i?2 ""* JB+`Q#Bi (eR)VX h?2 rQ`Fb?QT ?�/ k8 bim/2Mib BM

:`�/2 j �M/ r�b 7�+BHBi�i2/ #v 8 i2�+?2`b- 2�+? rBi? �i H2�bi j v2�`b Q7 2tT2`B2M+2 i2�+?BM;

+QKTmiBM; �M/ 2H2+i`QMB+b mbBM; #HQ+F@#�b2/ BMi2`7�+2bX 1�+? /�v Q7 i?2 rQ`Fb?QT r�b #`QF2M

/QrM �b 7QHHQrb,

.�v R, AMi`Q/m+iBQM iQ T`Q;`�KKBM; +QM+2Tib U2X;X HQQTb- p�`B�#H2bV mbBM; a+`�i+?X

.�v k, *QMiBMm2/ BMi`Q/m+iBQM iQ T`Q;`�KKBM; rBi? a+`�i+?- �M/ BMi`Q/m+iBQM iQ T`Q@

;`�KKBM; 2H2+i`QMB+b mbBM; JB+`Q#Bi �M/ JB+`QbQ7i J�F2*Q/2X

.�v j, AMi`Q/m+iBQM iQ K�F2` T`QD2+ib �i i?2 J�F2`aT�+2 U2X;X j. T`BMiBM; � #miiQMVX

.�v 9, J�F2` T`QD2+ib mbBM; i?2 JB+`Q#Bi- r?2`2 bim/2Mib r2`2 �HHQr2/ iQ 7`22Hv +`2�i2X

.�v 8, �//BiBQM�H +QMbi`m+iBQM 7Q` K�F2` T`QD2+ib +?Qb2M #v bim/2Mib- 7QHHQr2/ #v }M�H

T`2b2Mi�iBQMbX

6Q` Qm` BMBiB�H bim/v- Qm` T�`iB+BT�iBQM �b Q#b2`p2`b r�b HBKBi2/ iQ .�v k Q7 i?2 rQ`Fb?QTX

Ai r�b � e ?Qm`b HQM; +H�bb r?2`2 BM i?2 }`bi ?�H7 Q7 i?2 +H�bb- b+`�i+? T`Q;`�KKBM; r�b

+QMiBMm2/ �M/ JB+`QbQ7i J�F2+Q/2 r�b BMi`Q/m+2/ iQ i?2 bim/2Mib- �M/ � T?vbB+�H JB+`Q#Bi

�M/ /2THQvK2Mi Q7 T`Q;`�K QM i?2 JB+`Q#Bi r�b BMi`Q/m+2/ BM i?2 b2+QM/ ?�H7 Q7 i?2 T`Q;`�KX

h?2 bim/2Mib �M/ i2�+?2`b r2`2 Q#b2`p2/ #v `Q�KBM; �`QmM/ i?2 +H�bb@`QQK �M/ i�FBM; MQi2b

�M/ TB+im`2b 7Q` 7m`i?2` �M�HvbBbX
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jXRXk _2bmHib

Pp2`�HH- r2 Q#b2`p2/ #Qi? bim/2Mib �M/ i2�+?2`b ?�pBM; TQbBiBp2 2tT2`B2M+2b rBi? #HQ+F@#�b2/

T`Q;`�KKBM; mbBM; #Qi? i?2 a+`�i+? �M/ J�F2*Q/2 BMi2`7�+2bX 6`QK Qm` Q#b2`p�iBQMb- r2

bvMi?2bBx2/ i?2 7QHHQrBM; i?2K2b 7`QK pB/2Q �M�HvbBbX

"HQ+Fb +�M UbiBHHV #2 TmxxHBM;, P++�bBQM�HHv- bim/2Mib 7�+2/ bQK2 +QM7mbBQM �b iQ r?�i

ivT2b Q7 #HQ+Fb }i rBi? Qi?2` #HQ+Fb Q` 2p2M r?2`2 iQ TH�+2 i?2K QM i?2 BMi2`7�+2X h?Bb

ivTB+�HHv Q++m``2/ �7i2` bim/2Mib ?�/ T`Q;`2bb2/ i?`Qm;? /Bz2`2Mi +QM+2Tib �M/ KQ`2 #HQ+Fb

#2;�M #2BM; BMi`Q/m+2/X h?Bb rQmH/ �HbQ Q++m` r?2M KQ`2 +QKTH2t +?�HH2M;2b �`Qb2 BM i?2

rQ`Fb?QT U2X;X b?�F2 �M/ +QKT�bb 2p2Mib QM i?2 JB+`Q#BiVX hQ bQHp2 i?Bb- i2�+?2`b rQmH/

2Bi?2` BMi2``mTi i?2 +H�bb �M/ 2tTH�BM i?2 +QM+2Ti iQ �HH bim/2Mib i?`Qm;? �M BKT`QKTim

T`2b2Mi�iBQM �i i?2B` /2/B+�i2/ T`2b2Mi�iBQM /2bFiQT U6B;m`2 kj�V- Q` i?2v rQmH/ 2tTH�BM Bi

iQ bim/2Mib BM/BpB/m�HHv U6B;m`2 kj#VX

>�`/r�`2 /2THQvK2Mi Bb /B{+mHi, � F2v +?�HH2M;2 bim/2Mib 7�+2/- 2bT2+B�HHv r?2M

i?2 JB+`Q#Bi r�b BMi`Q/m+2/- r�b ?Qr iQ T`QT2`Hv /2THQv i?2B` +Q/2 7`QK � +QKTmi2` iQ

i?2 JB+`Q#Bi Bib2H7X aim/2Mib rQmH/ Q7i2M +HB+F /QrMHQ�/- iQ /QrMHQ�/ i?2B` +Q/2 QMiQ i?2

JB+`Q#Bi- #mi 7Q`;2i i?2 bi2Tb iQ /2THQv Bi UBX2X +QTv i?2 }H2 QMiQ i?2 JB+`Q#Bi /`Bp2VX aim/2Mib

Q7i2M i`B2/ `2b2iiBM; i?2 /2pB+2 U6B;m`2 kj/V Q` T�mbBM; i?2B` i�bF �M/ r�BiBM; 7Q` � i2�+?2`-

bHQrBM; /QrM i?2B` i�bFX

GBKBi2/ _2bQm`+2b, .m2 iQ i?2 HBKBi2/ �p�BH�#BHBiv Q7 `2bQm`+2b UJB+`Q#Bib �M/ H�TiQTbV-

bim/2Mib ?�/ HBKBi2/ �++2bb iQ `2bQm`+2b �M/ ?�/ iQ b?�`2 JB+`Q#Bi �M/ H�TiQT rBi? �MQi?2`

bim/2Mi U6B;m`2 kj+VX h?Bb H2/ iQ �M Bbbm2 Q7 +Q@Q`/BM�iBQM �KQM; bim/2Mib- r?2`2 QM2 Q7

i?2 bim/2Mib r�b [mB+F iQ ;`�bT +QM+2Tib U2X;X M2bi2/ +QM/BiBQMbV- r?2`2�b i?2 Qi?2` bim/2Mi

7�+2/ Bbbm2b BM H2�`MBM; �i i?2 b�K2 T�+2X h?Bb HBKBi2/ i?2 H2�`MBM; 2tT2`B2M+2b 7Q` #Qi?

bim/2Mib- �M/ 2p2M K�/2 QM2 bim/2Mi b22KBM;Hv /2KQiBp�i2/X
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U�V U#V

U+V U/V

6B;m`2 kj, P#b2`p�iBQMb 7`QK aim/v A, U�V � i2�+?2` T`2b2MiBM; ?Qr #HQ+Fb rQ`F iQ;2i?2` rBi? �
JB+`Q#Bic U#V � i2�+?2` �bbBbiBM; bim/2Mib r?Q �`2 +QM7mb2/ �#Qmi r?v +2`i�BM #HQ+Fb
/QMǶi }i iQ;2i?2`c U+V aim/2Mib b?�`BM; H�TiQT �M/ JB+`Q#Bic U/V aim/2Mib bim+F rBi?
/2THQvBM; i?2B` #HQ+F@#�b2/ +Q/2 QMiQ � JB+`Q#Bi �M/ i`vBM; iQ /2#m; Bi i?2Kb2Hp2bX
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*QM}/2M+2 BM G2�`MBM;, "Qi? #HQ+F@#�b2/ T`Q;`�KKBM; 2MpB`QMK2Mib �bbBbi2/ BM i?2

�+iBpBiB2b rBi? i?2 JB+`Q#Bi 7Q` i?2 bim/2Mib �M/ i2�+?2`bX q2 Q#b2`p2/ i2�+?2`b 7`2[m2MiHv

/2KQMbi`�iBM; T`Q;`�KKBM;@bT2+B}+ +QM+2Tib U2X;X M2bi2/ HQQTbV �M/ bim/2Mib ;`�bTBM; i?2K

`2H�iBp2Hv [mB+FHvX �b bim/2Mib T`Q;`2bb2/ i?`Qm;? i?2 rQ`Fb?QT �+iBpBiB2b i?`Qm;?Qmi i?2

/�v- i?2B` +QM}/2M+2 BM i?2B` �#BHBiv iQ �++QKTHBb? i�bFb �`Qb2- �b /B/ i?2 i2�+?2`bX �b �

`2bmHi- i?2 i2�+?2`b Q++�bBQM�HHv 72Hi +QM}/2Mi 2MQm;? rBi? i?2 bim/2Mib �M/ i?2 a+`�i+? Q`

J�F2*Q/2 BMi2`7�+2b iQ bTQMi�M2QmbHv i2�+? KQ`2 �/p�M+2/ iQTB+bX

jXRXj .Bb+mbbBQM

6`QK Qm` BMBiB�H Q#b2`p�iBQMb- r2 +QM}`K2/ i?�i b2p2`�H �`2�b +�M #2 �//`2bb2/ #v T`QpB/@

BM; �M �Hi2`M�iBp2 Q` bmTTH2K2Mi�H 2tT2`B2M+2- 2bT2+B�HHv QM2 mbBM; J_X .2THQvK2Mi rBi?

?�`/r�`2 r2`2 +H2�` +?�HH2M;2b 7Q` #Qi? bim/2Mib �M/ i2�+?2`b- #2vQM/ r?�i r�b /2b+`B#2/

BM T`BQ` `2b2�`+?- �M/ bBKTHB7vBM; i?Bb 2tT2`B2M+2 ?�b ;`2�i TQi2MiB�H iQ BKT`Qp2 i?2 #HQ+F@

#�b2/ T`Q;`�KKBM; 2tT2`B2M+2 rBi? ?�`/r�`2 �M/ 2H2+i`QMB+ /2pB+2bX �Hi?Qm;? ?�`/r�`2

r�b MQi Qm` BMBiB�H 7Q+mb �M/ i?2 mb2 Q7 JB+`Q#Bi ?�`/r�`2 Bb bT2+B}+ iQ i?2 rQ`Fb?QTb Q7@

72`2/ #v ah1J G2�`MBM; G�#b- r2 rBiM2bb2/ � +H2�` M22/ 7`QK #Qi? i?2 bim/2Mi �M/ i2�+?2`

T2`bT2+iBp2X

>Qr #HQ+Fb �`2 T`2b2Mi2/ b?QmH/ �HbQ #2 KQ/B}2/ Q` 2p2M bBKTHB}2/ 7m`i?2`- 2bT2+B�HHv

rBi? vQmM;2` �;2 ;`QmTbX q2 Q#b2`p2/ i?�i #2+�mb2 bim/2Mib ?�/ /Bz2`2Mi H2p2Hb Q7 bFBHH BM

T`Q;`�KKBM; �M/ /2�HBM; rBi? 2H2+i`QMB+b U/2bTBi2 #2BM; BM :`�/2 jV- Bi H2/ iQ i?2 bTQM@

i�M2Qmb BMi`Q/m+iBQM Q7 KQ`2 �/p�M+2/ iQTB+bX h?Bb BMi`Q/m+2/ � /vM�KB+ r?2`2 MQi �HH

bim/2Mib r2`2 �#H2 iQ 7QHHQr@�HQM; �M/ i?2v rQmH/ T`Q+22/ BM #2+QKBM; bim+F Q` 7`mbi`�i2/

BM i?2B` i�bFbX S�`i Q7 i?Bb +?�HH2M;2 r�b /m2 iQ i?2 i2�+?2` #2BM; bim+F iQ QM2 K2i?Q/ Q7

T`2b2MiBM; iQTB+b ě i?2B` /2bFiQT �i i?2 7`QMi Q7 i?2 +H�bb U6B;m`2 kj�VX q?BH2 i?Bb KB;?i
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#2 bT2+B}+ iQ i?2 H�vQmi �M/ 2[mBTK2Mi �p�BH�#H2 7Q` ah1J G2�`MBM; G�#- Bi /Q2b `2T`2b2Mi

�M BMi2`2biBM; b+2M�`BQ 7Q` J_ ě iQ T`QpB/2 �M 2MpB`QMK2Mi r?2`2 �HH bim/2Mib +�M ;�BM

T`�+iB+�H FMQrH2/;2 rBi? pB`im�H Q#D2+ibX

jXk bim/v BB @ b2KB@bi`m+im`2/ BMi2`pB2rb

6QHHQrBM; Qm` Q#b2`p�iBQMb �M/ BMBiB�H �M�HvbBb 7`QK i?2 rQ`Fb?QT- r2 i?2M +QM/m+i2/ BMi2`@

pB2rb U�TT2M/Bt �V rBi? HQ+�H i2�+?2`b iQ ;2i KQ`2 /2i�BH2/- BMbi`m+iQ`@7Q+mb2/ 722/#�+F QM

+m``2Mi T`�+iB+2b �M/ +?�HH2M;2b rBi? #HQ+F@#�b2/ T`Q;`�KKBM;X q?BH2 Qm` BMBiB�H bim/v r�b

+`BiB+�H BM ;`QmM/BM; Qm` rQ`F- i?`Qm;? Qm` BMi2`pB2rb- r2 �BK2/ iQ /2p2HQT /2bB;M +QMbB/@

2`�iBQMb 7Q` � #HQ+F@#�b2/ T`Q;`�KKBM; bvbi2K i?�i mb2b J_ iQ �//`2bb +m``2Mi +?�HH2M;2b-

2bT2+B�HHv i?Qb2 r2 Q#b2`p2/ �`QmM/ 2H2+i`QMB+b UbT2+B}+�HHv i?2 JB+`Q#BiVX

jXkXR S`QiQ+QH

h?`Qm;? ah1J G2�`MBM; G�#- r2 `2+`mBi2/ 8 i2�+?2`b Uj 72K�H2- k K�H2V 7`QK p�`BQmb HQ+�H

b+?QQHb BM *�H;�`v- �H#2`i�- *�M�/�- �HH Q7 r?QK ?�/ 2tT2`B2M+2 BM i2�+?BM; #HQ+F@#�b2/

T`Q;`�KKBM; �M/ K�F2` �+iBpBiB2b i?�i BMpQHp2/ bQK2 7Q`K Q7 2H2+i`QMB+b U2X;X �`/mBMQ-

JB+`Q#BiVX h?2B` i2�+?BM; 2tT2`B2M+2 `�M;2/ 7`QK k v2�`b iQ k8 v2�`b iQi�HX h?`22 Q7 }p2

i2�+?2`b 7Q+mb QM i2�+?BM; T`Q;`�KKBM; H�M;m�;2b bm+? �b Tvi?QM- C�p�@b+`BTi mbBM; #HQ+F@

T`Q;`�KKBM; iQ DmMBQ` bim/2Mib- �M/ i2�+?2`b k �M/ j 7Q+mb QM i2�+?BM; J�i?b �M/ a+B2M+2

bm#D2+ib- BM+Hm/BM; #HQ+F@T`Q;`�KKBM;X

q2 mb2/ � b2KB@bi`m+im`2/ BMi2`pB2r T`Q+2bb- r?2`2 r2 �bF2/ i2�+?2`b b2p2`�H [m2biBQMb

`2H�i2/ iQ i?2 K2i?Q/b i?2v mb2/ 7Q` i2�+?BM; #HQ+F@#�b2/ T`Q;`�KKBM; rBi? 2H2+i`QMB+b
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Ua22 �TT2M/Bt " 7Q` [m2biBQMM�B`2VX 1�+? BMi2`pB2r r�b jy KBMmi2b HQM; �M/ i?2 [m2biBQMb

bT�MM2/ iQTB+b bm+? �b +?�HH2M;2b i?2v +m``2MiHv 7�+2- QTTQ`imMBiB2b 7Q` BKT`Qp2K2Mi BM

i2�+?2` �M/ bim/2Mi 2tT2`B2M+2b- �b r2HH �b B7 �M/ ?Qr i?2B` T`�+iB+2b ?�p2 +?�M;2/ Qp2`

iBK2X

jXkXk _2bmHib

6QHHQrBM; i?2 BMi2`pB2rb- r2 mb2/ � i?2K�iB+ �M�HvbBb 7`QK Qm` /�i� mbBM; ;`QmM/2/ i?2Q`v

(ky) iQ ;2M2`�i2 F2v }M/BM;b #27Q`2 BKTH2K2MiBM; � T`QiQivT2 UbBKBH�` iQ (R3)VX h?2b2 }M/BM;b

+QM}`K2/ Qm` BMBiB�H Q#b2`p�iBQMb �M/ T`QpB/2/ �//BiBQM�H BMbB;?ib 7`QK i?2 T2`bT2+iBp2 Q7

i2�+?2`b r?Q rQmH/ #2 7�+BHBi�iBM; ah1J G2�`MBM; G�# rQ`Fb?QTb mbBM; � U7mim`2V iQQH

i?�i +QK#BM2b #HQ+F@#�b2/ T`Q;`�KKBM; �M/ J_ 7Q` JB+`Q#Bi@#�b2/ U�M/ Qi?2` 2H2+i`QMB+bV

rQ`Fb?QTbX

aBKTHB+Biv pbX �++2bbB#BHBiv, q?BH2 b2p2`�H i2�+?2`b MQi2/ i?�i #HQ+F@#�b2/ T`Q;`�K@

KBM; r�b bBKTH2 �M/ ǳXXXK�F2b T`Q;`�KKBM; KQ`2 �++2bbB#H2XXXǴ Uh2�+?2` 9V- Bi r�b �HbQ

BMBiB�HHv /B{+mHi 7Q` bim/2Mib iQ mM/2`bi�M/ ivT2b Q7 #HQ+Fb- �M/ r?2`2 �M/ ?Qr i?2v }i

iQ;2i?2`- �M/ Q++�bBQM�HHv 2p2M ?Qr iQ #2;BM bQK2 Q7 i?2 KQ`2 +QKTHB+�i2/ �+iBpBiB2b i?�i

mb2 b2MbQ`b HBF2 � K�;M2iQK2i2` Q` �M �++2H2`QK2i2`X PM2 i2�+?2` bi�i2/ ǳPM2 i?BM; i?�i

K�F2 Bi /B{+mHi Bb bQK2iBK2b Bi 722Hb HBF2 i?2 �KQmMi Q7 +?QB+2b i?�i i?2 bim/2Mib ?�p2 BM

#HQ+Fb �M/ r?�i i?2v �`2 ;2iiBM; Bb Qp2`r?2HKBM;XXX�M/ r2 b�v r2 �`2 ;QBM; iQ mb2 i?Bb QM2

;`22M #HQ+F Qp2` ?2`2 �M/ i?2v �`2 HBF2 i?2`2 �`2 bQ K�Mv �M/ i?2v ;2i +QM7mb2/X aQ Bi Bb

/B{+mHi iQ }M/ � bi�`iBM; TH�+2Ǵ Uh2�+?2` 9VX

hQm+? pbX JQmb2 AMi2`�+iBQMb, h?2 `QH2 Q7 iQm+? pbX KQmb2@#�b2/ BMi2`�+iBQMb Bb �

bB;MB}+�Mi 7�+iQ` BM i?2 mb�#BHBiv Q7 #HQ+F@#�b2/ T`Q;`�KKBM; BMi2`7�+2b �M/ i?2B` T2`+2Bp2/

bBKTHB+BivX �HH i2�+?2`b MQi2/- ivTB+�HHv i?2v 2Bi?2` i2�+? QM /2bFiQTb Q` H�TiQTb Ur?B+? Bb �HbQ
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?Qr i?2 ah1J G2�`MBM; G�# 2MpB`QMK2Mi Bb �``�M;2/V- #mi i?�i K�Mv +?BH/`2M U2bT2+B�HHv

vQmM;2` QM2bV r2`2 KQ`2 7�KBHB�` rBi? iQm+?b+`22MbX PM2 i2�+?2` 2p2M +`BiB+�HHv +QKK2Mi2/

ǳJQbi FB/b ?�p2 M2p2` mb2/ � KQmb2 �M/ bQ 2tTH�BMBM; r?�i H27i +HB+FBM; �M/ `B;?i +HB+FBM; Bb

/B{+mHiX 1tTH�BMBM; iQ i?2K i?�i vQm M22/ iQ +HB+F QM i?Bb #QiiQK +Q`M2` Q` i?�i +Q`M2` Q7

i?2 i`�+F@T�/ iQ K�F2 Bi rQ`F- Bi i�F2b i?2K � /�vǴ Uh2�+?2` 8VX

h2�+?2`b �HbQ MQi2/ i?�i �b i?2`2 r�b � H�+F Q7 7�KBHB�`Biv rBi? KQmb2@#�b2/ BMi2`7�+2b

7Q` bim/2Mib- Bi +QMi`B#mi2/ iQ i?2 bim/2Mib Q++�bBQM�HHv ;2iiBM; bim+F- r?B+? HBKBi2/ i?2B`

2tTHQ`�iBQM- BM K�Mv +�b2b #2+QKBM; ǳA rQmH/ HBF2 iQ /Q i?Bb �M/ A �K MQi bm`2 ?QrǴ ivT2

[m2biBQMb �M/ i?2M A mbm�HHv Dmbi Tmb? i?2K � HBiiH2 #Bi �M/ �bF ǵ?�p2 vQm i?Qm;?i Q7 i?Bb Q`

?Qr rQmH/ vQm /Q Bi BM bQK2i?BM; 2Hb2ǶXXXǴ Uh2�+?2` 8VX

>2HTBM; QM2 pbX ?2HTBM; K�Mv, �HH i2�+?2`b MQi2/ i?�i r?BH2 ?�pBM; � bBM;mH�` #HQ+F@

#�b2/ T`Q;`�KKBM; BMi2`7�+2 r�b mb27mH- Bi r�b MQi �Hr�vb B/2�H /2T2M/BM; QM i?2 H2p2H Q7

i?2 bim/2Mib BM i?2B` +H�bb`QQK- �b MQi �HH bim/2Mib r2`2 2[m�H BM i?2 H2p2H Q7 i?2B` 2/m+�iBQM-

bQK2iBK2b #2+�mb2 Q7 i?2B` bQ+BQ@2+QMQKB+ #�+F;`QmM/bX 6Q` 2t�KTH2- � i2�+?2` bi�i2/ ǳQi?2`

i?BM;b #2bB/2b `2�/BM; HBF2 HBi2`�+v Q` bQK2iBK2b MmK2`�+v rBHH +QMbi`�BM ?Qr 7�` A +�M ;Q

rBi? i2�+?BM; +Q/BM;XǴ Uh2�+?2` jVX

a2p2`�H i2�+?2`b �HbQ T`272``2/ i2�+?BM; #HQ+Fb KQ`2 �b � ;`QmT i?�M QM2@QM@QM2- �b i?2v

ǳT`272` iQ ?2HT i?2K iQ;2i?2` BM i?2 +H�bb- i?�i Bb r?v A i`v iQ ;2i i?2K iQ +QMi`B#mi2 �M/ A

#`Q�/+�bi i?2 b+`22M �M/ i?2M i?2v +�M i2HH K2 r?�i i?2v r�Mi iQ /Q �M/ i?2M r2 TmHH #HQ+Fb

�M/ i`v iQ ;2i `B/ Q7 2``Q` �M/ �7i2` i?�i B7 i?2v biBHH ?�p2 T`Q#H2K A ?2HT i?2K QM2@QM@QM2Ǵ

Uh2�+?2` jVX

6m`i?2`- r?2M Bi +�K2 iQ 2H2+i`QMB+b �HQM;bB/2 BMi`Q/m+iQ`v T`Q;`�KKBM; i�bFb- b2p2`�H

i2�+?2`b K�/2 bBKBH�` +QKK2Mib �`QmM/ i2�+?BM; Bi BM � ;`QmT �M/ KQ`2 +QHH�#Q`�iBp2Hv- bm+?

�b ǳXXX`�i?2` i?�M #2BM; QM � b+`22M `B;?i �r�v r2 i`v iQ mb2 bQK2 T?vbB+�H +Q/BM;X aQK2i?BM;

i?�i i2�+?2b i?2K i?�i bQ`i Q7 i?Qm;?i T`Q+2bb #27Q`2 i?2v ;2i iQ i?2 +QKTmi2`Ǵ Uh2�+?2` jVX

8k



_2bQm`+2 �p�BH�#BHBiv, AM aim/v A- r2 Q#b2`p2/ �HH bim/2Mib r2`2 MQi ?�pBM; � /2/B+�i2/

K�+?BM2 r?BH2 T2`7Q`KBM; #HQ+F@#�b2/ T`Q;`�KKBM; i�bFb- b2p2`�H i2�+?2`b +QKK2Mi2/ i?�i

`2bQm`+2b r2`2 +QMiBMmQmbHv �M Bbbm2 U7Q` #Qi? +QKTmi2`b �M/ 2H2+i`QMB+bV- �M/ Q++�bBQM�HHv Bi

K�;MB}2/ ?Qr i?2v ?�/ iQ T`QpB/2 �bbBbi�M+2 �M/ ?Qr +?BH/`2M rQ`F2/ �M/ H2�`M2/ iQ;2i?2`X

6Q` 2t�KTH2- � i2�+?2` MQi2/ ǳXXXBi Bb i?2 7�+i i?�i i?2v ?�p2 iQ b?�`2 +QKTmi2`b- i?�i Bb i?2

#B;;2bi QM2- b?�`BM; � +QKTmi2` Bb � T`Q#H2K �HbQ i?2v ?�p2 /Bz2`2Mi H2p2Hb Q7 mM/2`bi�M/BM;

bQ bQK2 +?BH/`2M mM/2`bi�M/ #2ii2` i?�M i?2 Qi?2`Ǵ Uh2�+?2` jVX

h?Bb Bbbm2 r�b 7m`i?2` K�;MB}2/ r?2M `2bQm`+2b /B/MǶi rQ`F U2X;X i?2 BMi2`M2iV Q` r?2M ǳ

#2?�pBQm` Bbbm2b Q7 bim/2Mib �HQM; rBi? b?�`BM; `2bQm`+2b BKT�+i2/ i?2 H2bbQMbǴ Uh2�+?2` kVX

>�`/r�`2 Bb ?�`/, "mBH/BM; mTQM i?2 `2bQm`+BM; Bbbm2- i?2 KQbi +QKKQM i?2K2 K2M@

iBQM2/ #v i2�+?2`b r�b i?�i +QK#BMBM; 2H2+i`QMB+b /2pB+2b rBi? T`Q;`�KKBM; +QM+2Tib r�b

/B{+mHi- �M/ H2�`MBM; QM2 Q++�bBQM�HHv K2�Mi b�+`B}+BM; +QM+2Tib BM �MQi?2`X 6Q` 2t�KTH2-

QM2 i2�+?2` bi�i2/ ǳA r�b i2�+?BM; � +H�bb i?Bb KQ`MBM; rBi? _�bT#2``v SB �M/ Bi r�b ;QBM;

� HBiiH2 iQQ 7�bi- FBM/ Q7 bFBTTBM; bQK2 +QM+2Tib i?�i rQmH/ ?�p2 #22M BKTQ`i�Mi iQ FMQrX

aQK2iBK2b BiǶb ?�`/- 2bT2+B�HHv 7Q` vQmM;2` bim/2Mib iQ mM/2`bi�M/ i?BM;b HBF2 +QM/BiBQM�H

bi�i2K2Mib Q` HQQTb Q` bQK2i?BM; i?�i H2�/b i?2 T�i? Q7 i?2B` T`Q;`�K iQ ;2i i?2 `2bmHib QM

i?2 ?�`/r�`2X Ǵ Uh2�+?2` RVX

h?Bb r�b �HbQ 7`2[m2MiHv K2MiBQM2/ r?2M bim/2Mib r2`2 mM�#H2 iQ ǳXXXi`Qm#H2b?QQi r?�iǶb

;QBM; r`QM; rBi? i?2B` T`Q;`�KǴ Uh2�+?2` RVX h2�+?2`b �HbQ K2MiBQM2/- r?2M2p2` bim/2Mib

/B/ K�M�;2 iQ bm++2bb7mHHv +`2�i2 � T`Q;`�K- /2THQvK2Mi #2+�K2 � bB;MB}+�Mi +?�HH2M;2-

�M/ BM b2p2`�H +�b2b 7Q` i2�+?2`b r?Q mb2 i?2 JB+`Q#Bi- ǳXXXi?2`2 r�b �M Bbbm2 rBi? ?Qr iQ

/QrMHQ�/ i?2 +Q/2 �M/ /2THQv Bi iQ i?2 /2pB+2X h?2 rQ`F�`QmM/ r2 ?�p2 #22M mbBM; H�i2Hv Bb

i?�i q2#la" i?BM; iQ FBM/ Q7 ~�b? Bi iQ i?2 /2pB+2 pB� la" +�#H2Ǵ Uh2�+?2` RVX h2�+?2`b

�HbQ MQi2/ i?�i +QM+2Tib HBF2 }H2 p2`bBQMBM;- r?B+? Bb Q7i2M M2+2bb�`v 7Q` i?2 JB+`Q#Bi �b

Bi ;2M2`�i2b M2r +Q/2 7Q` 2�+? iBK2 ǵ/QrMHQ�/Ƕ Bb +HB+F2/- r�b ǳi`B+Fv 7Q` bQK2 bim/2MibǴ
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Uh2�+?2` RVX h?Bb Bb �HbQ HBMF2/ iQ hQm+? pbX JQmb2 AMi2`�+iBQMb- �b i2�+?2`b MQi2/ i?�i

bQK2 bim/2Mib �i 2�`Hv �;2b �`2 MQi 7�KBHB�` rBi? +QM+2Tib �`QmM/ }H2@bvbi2Kb �M/ Qi?2`

i`�/BiBQM�H /2bFiQT@#�b2/ T�`�/B;KbX

*QKTH2iBQM pbX lM/2`bi�M/BM;, h?2 +QK#BM�iBQM Q7 #HQ+F@#�b2/ T`Q;`�KKBM; +QM@

+2Tib �HQM;bB/2 2H2+i`QMB+b Q7i2M K2�Mi i?�i i2�+?2`b r2`2 `2[mB`2/ iQ #�H�M+2 iBK2 #2ir22M

2Mbm`BM; i?2B` bim/2Mib r2`2 �#H2 iQ mM/2`bi�M/ T`Q;`�KKBM; +QM+2Tib �M/ #2BM; �#H2 iQ

+QKTH2i2 � T`QD2+iX �b QM2 i2�+?2` MQi2/ ǳaQK2iBK2b Bi Bb ?�`/ iQ K�BMi�BM i?2 #�H�M+2

#2ir22M +QKTH2iBM; i?2 T`QD2+i �M/ K�FBM; bm`2 i?�i i?2v mM/2`bi�M/ i?2 r?QH2 +QM+2Ti HBF2

q?v i?2B` +Q/2 Bb �z2+iBM; Q` +�mbBM; � +2`i�BM `2bmHiǴ Uh2�+?2` RVX �b � bB/2 2z2+i- bQK2

i2�+?2`b #2HB2p2/ i?�i i?Bb BM 7�+i �z2+i2/ i?2 BMi2`2bi BM i?2 i�bFb Q7 bQK2 bim/2MibX PM2

i2�+?2` +QKK2Mi2/ ǳ(Bi)XXX/2T2M/b QM i?2 �+iBpBiv #2+�mb2 i?2`2 �`2 bim/2Mi r?Q �`2 p2`v BMi2`@

2bi2/ BM +Q/BM; �M/ p2`v `2bBHB2Mi BM i?2B` T`Q#H2K bQHpBM; �M/ i?2v Dmbi F22T ;QBM;ǴUh2�+?2`

8VX

jXj /2bB;M +QMbB/2`�iBQMb

"�b2/ QM i?2 `2bmHib Q7 #Qi? Qm` BMBiB�H Q#b2`p�iBQM bim/v �M/ Qm` 7QHHQr@mT BMi2`pB2rb- �b

r2HH �b /`�rBM; mTQM `2H2p�Mi T`BQ` rQ`F T`2pBQmbHv /Bb+mbb2/- r2 ;2M2`�i2/ � b2i Q7 BMBiB�H

/2bB;M +QMbB/2`�iBQMb 7Q` � bvbi2K i?�i +QK#BM2b #HQ+F@#�b2/ T`Q;`�KKBM; �M/ J_X AM

�//BiBQM- Qm` /2bB;M +QMbB/2`�iBQMb r2`2 +QMiBMm�HHv /Bb+mbb2/ �M/ `2}M2/ BM +QHH�#Q`�iBQM

rBi? ah1J G2�`MBM; G�# AM+X

U.RV AKT`Qp2/ T?vbB+�H i�bF T2`7Q`K�M+2X PM2 Q7 i?2 HBKBi�iBQMb r2 Q#b2`p2/ BM

i?2 T?vbB+�H +H�bb`QQK 2MpB`QMK2Mi 7Q` #HQ+F@#�b2/ T`Q;`�KKBM; r�b i?�i i?2 bim/2Mib

7QmM/ Bi +?�HH2M;BM; iQ mM/2`bi�M/ i?2 `2�H@rQ`H/ p�Hm2 Q7 i?2 T`Q;`�K �M/ ?Qr iQ +QMM2+i

Bi rBi? i?2 `2�H rQ`H/ Q#D2+ibX 6Q` 2t�KTH2 BM � b+B2M+2 T`QD2+i iQ KQMBiQ` bQBH KQBbim`2-
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Bi +�M #2 /B{+mHi 7Q` vQmM; bim/2Mib iQ mM/2`bi�M/ ?Qr /Q2b i?2 b2MbQ` QM JB+`Q#Bi rQ`F

iQ /2i2`KBM2 i?2 KQBbim`2 H2p2H Q7 i?2 bQBH- �M/ ?Qr iQ +QMM2+i i?2 �TT`QT`B�i2 TBMb iQ ;2i

i?2 +Q/2 rQ`FBM;X J_ i2+?MQHQ;v ?�b i?2 �#BHBiv iQ #`B/;2 i?2 ;�T #2ir22M i?2 pB`im�H �M/

`2�H@rQ`H/- �HHQrBM; bim/2Mib iQ H2�`M- 2tT2`BK2Mi �M/ T2`7Q`K i?mb ?2HTBM; i?2K iQ �+[mB`2

T`�+iB+�H FMQrH2/;2 �M/ 2tT2`B2M+2 (Ryj)X

U.kV JBtBM; T?vbB+�H �M/ /B;Bi�HX �b MQi2/ #v b2p2`�H Q7 i?2 i2�+?2`b- �M/ 7`QK Qm`

QrM Q#b2`p�iBQMb- i?2 bFBHH H2p2H Q7 bim/2Mib `�M;2/ 7`QK +QKTH2i2Hv BM2tT2`B2M+2/ iQ p2`v

2tT2`B2M+2/X h?Bb Q7i2M K�MB72bi2/ BM ?Qr bim/2Mib �TT`Q�+?2/ i?2 JB+`Q#BiX 6Q` 2t�KTH2-

BM aim/v AA- r2 Q#b2`p2/ bQK2 bim/2Mib ?�pBM; �TT`2?2MbBQM r?2M #2;BMMBM; iQ mb2 i?2

JB+`Q#Bi /2bTBi2 #2BM; +QK7Q`i�#H2 rBi? i?2 #HQ+F@#�b2/ T`Q;`�KKBM; �bT2+i- r?BH2 Qi?2`b

T`272``2/ iQ mb2 i?2 JB+`Q#Bi �M/ 2tT2`BK2Mi rBi? Bi T?vbB+�HHv U2X;X b?�FBM; Bi- +HB+F i?2

#miiQMb �M/ b22BM; r?�i ?�TT2MbV #27Q`2 #2;BMMBM; �Mv T`Q;`�KKBM;X

hQ bmTTQ`i i?Bb ivT2 Q7 +H�bb`QQK 2MpB`QMK2Mi 7Q` i2�+?2`b �M/ i?2B` bim/2Mib- +QK#BMBM;

T?vbB+�H �M/ /B;Bi�H H2�`MBM; i2+?MB[m2b +QmH/ #2 � TQi2MiB�H bQHmiBQMX h?mb- r2 �BK2/ iQ

`2KQp2 bQK2 Q7 i?2 �7Q`2K2MiBQM2/ �TT`2?2MbBQM #v 2M�#HBM; #Qi? ivT2b Q7 BMi2`�+iBQM-

r?2`2 Bi Bb TQbbB#H2 iQ K�MBTmH�i2 #Qi? i?2 T?vbB+�H JB+`Q#Bi �M/ � pB`im�H j. KQ/2H Q7

i?2 JB+`Q#Bi BM J_ BM � bBKBH�` K�MM2`X qBi? i?2 ?2HT Q7 j. KQ/2Hb �M/ � H�v2` Q7 /B;Bi�H

BM7Q`K�iBQM QMiQ i?2b2 j. KQ/2Hb BM J_- Bi #2+QK2b 2�bB2` iQ ;`�bT i?2 �#bi`�+i �M/ /B{+mHi

+QMi2Mi (Ryj)X �//BiBQM�HHv- T`QpB/BM; /B;Bi�H `2bQm`+2b +�M Qp2`+QK2 bQK2 Q7 i?2 +?�HH2M;2b

i2�+?2`b T`2pBQmbHv K2MiBQM2/ rBi? T?vbB+�H `2bQm`+2b BM i?2 +H�bb`QQK U2X;X MQi 2MQm;?

JB+`Q#BibVX

U.jV GBKBi2/ T`2b2Mi�iBQM Q7 #HQ+FbX :Bp2M i?2 722/#�+F i?�i bim/2Mib Q++�bBQM�HHv

72Hi Qp2`HQ�/2/ rBi? i?2 MmK#2` Q7 #HQ+Fb �p�BH�#H2 iQ mb2 r?2M }`bi bi�`iBM; K�Mv Q7 i?2

BM/BpB/m�H H2bbQMb BM rQ`Fb?QTb Q` r?2M i2�+?2`b BMi`Q/m+2 � T`Q;`�KKBM; +QM+2Ti U2X;X ?Qr

iQ mb2 � i2KT2`�im`2 b2MbQ`V- r2 2M/2�pQm`2/ iQ T`2b2Mi #HQ+Fb BM � KQ`2 +QM/2Mb2/ 7Q`K�iX
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�b i?Bb r�b �H`2�/v � +?�HH2M;2 QM � k. +QKTmi2` b+`22M (RR)- Bi �HbQ K2�Mi i?Bb r�b pBi�H

7Q` ?Qr #HQ+Fb �`2 iQ #2 T`2b2Mi2/ BM i?2 J_ +QMi2tiX �HHQrBM; � i2�+?2` iQ /vM�KB+�HHv

b2H2+i i?2 #HQ+Fb pBbB#H2 7Q` bim/2Mib /2T2M/BM; QM i?2B` i2�+?BM; K�i2`B�H Q` iQTB+- Bb QM2

TQi2MiB�H i2+?MB[m2 Q7 +QM/2MbBM; i?2B` T`2b2Mi�iBQMX 6m`i?2`KQ`2- �//BM; � H�v2` Q7 /B;Bi�H

BM7Q`K�iBQM 7Q` i?2 mb�;2 Q7 #HQ+Fb ?2HTb � bim/2Mi iQ mM/2`bi�M/ i?2 `2�bQM 7Q` mbBM; � #HQ+F-

�M/ r?2M �M/ r?2`2 iQ mb2 Bi BM � T`Q;`�KX AMi2;`�iBM; i?2b2 bQHmiBQMb rBi? J_ i2+?MQHQ;v-

� bim/2Mi +�M H2�`M �i �MviBK2 �M/ �Mvr?2`2 rBi? i?2B` bK�`iT?QM2bfi�#H2ib- `2bmHiBM; BM

BM+`2�b2/ KQiBp�iBQM �M/ � M2r r�v iQ mM/2`bi�M/ �#bi`�+i +QM+2Tib (Ryj)X

U.9V AMi2`�+iBQMb BMbTB`2/ #v iQm+?X "Qi? i2�+?2`b �M/ bim/2Mib �`2 ivTB+�HHv �H@

`2�/v 7�KBHB�` rBi? iQm+?@#�b2/ /2pB+2b- #mi BM i?2 +�b2 Q7 vQmM;2` +?BH/`2M- i?2B` K2Mi�H

KQ/2Hb Q7 BMi2`�+iBQMb rBi? iQm+? /B/MǶi M2+2bb�`BHv K�T iQ i?2 k. KQmb2@#�b2/ BMi2`7�+2b Q7

#HQ+F@#�b2/ T`Q;`�KKBM;X h?Bb Q7i2M H2/ iQ /B{+mHiB2b �M/ 7`mbi`�iBQM- ?Qr2p2`- �M Q#pBQmb

bQHmiBQM 7Q` i?Bb Bb iQ /2bB;M � iQm+?@#�b2/ BMi2`7�+2 7Q` /2pB+2b HBF2 i�#H2ib Q` 2p2M bK�`i@

T?QM2bX J_ Bb �++2bbB#H2 i?`Qm;? i?2b2 /2pB+2 �M/ T`QpB/2b �M 2t+BiBM; �TT`Q�+? iQr�`/b

H2�`MBM;c r?B+? K�F2b i?2 H2bbQMb 7mMX �b � `2bmHi- Bi b2`p2b � TQbBiBp2 BKT�+i QM i?2 bim/2Mib

�M/ F22Tb i?2K 2M;�;2/ (9j)X

U.8V _2/m+BM; /2THQvK2Mi 7`B+iBQMX 6`QK #Qi? Qm` BMBiB�H Q#b2`p�iBQMb �M/ BMi2`@

pB2rb- �+iBpBiB2b i?�i BMpQHp2/ HQ�/BM; +Q/2 QMiQ i?2 JB+`Q#Bi r�b 7`2[m2MiHv � +?�HH2M;2-

�M/ r2 2MpBbBQM Bi BM � bBKBH�` 2tT2`B2M+2 rBi? Qi?2` 2H2+i`QMB+bX aim/2Mib r2`2 Q7i2M mM�#H2

iQ /2#m; r?v Bi r�bMǶi rQ`FBM;- �M/ i2�+?2`b �`2 bQK2iBK2b mM�#H2 iQ bQHp2 i?2 i2+?MB+�H

+?�HH2M;2b M2+2bb�`v iQ }t BiX 6Q` 2t�KTH2- i?2 JB+`Q#Bi bQK2iBK2b `2[mB`2b T�B`BM; Qp2`

q2#la" BM i?2 #`Qrb2`- iQ HQ�/ +Q/2 /B`2+iHv QMiQ Bi rBi?Qmi i?2 M22/ 7Q` }H2b �M/ }H2

p2`bBQMBM; Ur?B+? Bib2H7 ?�b +?�HH2M;2bVX A7 i?Bb BbMǶi /QM2 +Q``2+iHv- i?2M Bi #2+QK2b p2`v

/B{+mHi iQ HQ�/ +Q/2 QMiQ i?2 JB+`Q#Bi �M/ Bi `2[mB`2b i?2 T�B`BM; K2i?Q/ rBi? i?2 #`Qrb2`

iQ #2 `2bi�`i2/X
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hQ `2/m+2 i?Bb 7`B+iBQM- i2+?MQHQ;B2b HBF2 "Hm2iQQi? Q` qB@6B +�M #2 mb2/X AM #mBH/BM; �

T`QiQivT2- r2 r2`2 +QM+2`M2/ �#Qmi ?Qr iQ bmTTQ`i /Bz2`2Mi ivT2b Q7 2H2+i`QMB+b i?�i �`2

mb2/ BM � +H�bb`QQK #2vQM/ r?�i ah1J G2�`MBM; G�#b bmTTQ`ib BM i?2B` rQ`Fb?QTb- #mi

mHiBK�i2Hv r2 b2iiH2/ QM mbBM; "Hm2iQQi? �b Bi r�b �H`2�/v �p�BH�#H2 QM i?2 JB+`Q#Bi �M/

Qi?2` ah1J@#�b2/ 2H2+i`QMB+b U2X;X �/�7`mBi "Hm26`mBi (k)VX

jX9 i?2 T`QiQivT2

hQ bmTTQ`i i?2 b+2M�`BQb �M/ mb2 +�b2b /2b+`B#2/ 7`QK Qm` Q#b2`p�iBQMb �M/ BMi2`pB2rb-

r2 /2bB;M2/ � KBt2/@`2�HBiv #HQ+F@#�b2/ T`Q;`�KKBM; �TTHB+�iBQM i?�i mb2b i?2 JB+`Q#Bi-

+�HH2/ J�F2J_X q2 /2bB;M2/ i?2 �TTHB+�iBQM BM +QHH�#Q`�iBQM rBi? i?2 ah1J G2�`MBM;

G�#- r?Q T`QpB/2/ �//BiBQM�H BMbB;?ib BMiQ ?Qr i?2 i2�+?2`b BM i?2B` rQ`Fb?QTb rQmH/ mb2

i?2 �TTHB+�iBQMX h?2 �BK ?2`2 Bb iQ /2bB;M � KQ#BH2 �TTHB+�iBQM i?�i MQi K2`2Hv `2T�+F�;2b

i?2 +H�bb`QQK K�i2`B�H #mi miBHBx2b i?2 TQr2`7mH 72�im`2b Q7 KQ#BH2 i2+?MQHQ;v �M/ T`QpB/2b

T`�+iB+�H �M/ BMi2`�+iBp2 H2�`MBM; BX2X T`�+iB+�H BKTH2K2Mi�iBQM Q7 i?2 T`Q;`�K #v BMi2`�+iBM;

rBi? pB`im�H j. KQ/2HbX

h?2 �TTHB+�iBQM r�b BKTH2K2Mi2/ 7Q` iQm+?@#�b2/ KQ#BH2 /2pB+2b U2X;X KQ#BH2 T?QM2b-

i�#H2ibV mbBM; � T`QiQivTBM; iQQH i?�i bmTTQ`ib #Qi? BPa@#�b2/ p2`bBQM �M/ i?2 �M/`QB/@

#�b2/ p2`bBQMX h?2 #HQ+F@#�b2/ T`Q;`�KKBM; +QKTQM2Mib Q7 i?2 �TTHB+�iBQM r2`2 BKTH2@

K2Mi2/ mbBM; J�F2*Q/2 (ek) �b i?2 7`�K2rQ`FX q2 +?Qb2 iQ mb2 KQ#BH2 /2pB+2b 7Q` � MmK#2`

Q7 `2�bQMb, URV r2 r�Mi2/ iQ `2KQp2 i?2 /2T2M/2M+v QM � /2bFiQT �M/ �HHQr #Qi? i2�+?2`b

�M/ bim/2Mib i?2 7`22/QK iQ KQp2 �`QmM/ BM i?2 +H�bb`QQK rBi? � /2pB+2 i?�i +QMi�BM2/ i?2B`

+Q/2c UkV KQ#BH2 /2pB+2b ivTB+�HHv ?�p2 "Hm2iQQi? #mBHi BM- r?B+? Bb mb27mH 7Q` /2THQvK2Mi

U#�b2/ QM .8Vc UjV +m``2Mi KQ#BH2 /2pB+2b �`2 TQr2`7mH 2MQm;? iQ `mM J_@#�b2/ �TTb- �M/

8d



� K�DQ`Biv Q7 bim/2Mib �M/ i2�+?2`b �H`2�/v ?�p2 KQ#BH2 /2pB+2b- K�FBM; Bi 2�bB2` 7`QK �

`2bQm`+2 T2`bT2+iBp2 UQ#b2`p2/ BM aim/v A �M/ /Bb+mbb2/ BM aim/v AAVX

h?2 T`QiQivT2 BM+Hm/2b i?2 7QHHQrBM; �bT2+ib Q7 KQ#BH2 J_ i2+?MQHQ;v,

�m;K2MiBM; b+`22M `2�H 2bi�i2, AM+Hm/BM; � j. r2# pB2r BM KQ#BH2- J_ T`QpB/2b

mMHBKBi2/ bT�+2 BM J_ �M/ ~2tB#BHBiv iQ �/Dmbi i?2 b+`22M bBx2 �b T2` mb2`bǶ +QMp2MB2M+2-

r?B+? K�v ?2HT BM K�FBM; i?2 b2�`+? �M/ M�pB;�iBQM T`Q+2bb2b 2�bB2`X

�m;K2MiBM; mM/2`bi�M/BM;, qBi? i?2 ?2HT Q7 j. KQ/2Hb �M/ � H�v2` Q7 /B;Bi�H BM@

7Q`K�iBQM QMiQ i?2b2 KQ/2Hb BM J_- Bi #2+QK2b 2�bB2` iQ ;`�bT i?2 �#bi`�+i �M/ /B{+mHi

+QMi2MiX

AMi2`�+iBQM rBi? pB`im�H Q#D2+ib, J_ Qz2`b H2�`M2`b iQ BMi2`�+i �M/ TH�v �`QmM/ rBi?

pB`im�H Q#D2+ib �M/ p�HB/�i2 i?2B` T`Q;`�Kb 2tT2`BK2Mi�HHv rBi? H2bb `BbF i?�M i?�i �bbQ+B�i2/

rBi? `2�HBivX _2b2�`+? BM/B+�i2b i?�i J_ Bb ǳBKT`QpBM; i?2 bm++2bb `�i2 Q7 T?vbB+�H BMi2`�+iBQM@

`2H�i2/ H2�`MBM; i�bFb �M/ bmTTQ`ib K2KQ`v@`2H�i2/ H2�`MBM; �+iBpBiB2bǴ (kk)X

6Q` K�MBTmH�iBM; � pB`im�H /2pB+2- r2 T`QpB/2/ � #mBHi@BM j. KQ/2H Q7 i?2 JB+`Q#Bi i?�i

+�M #2 BMi2`�+i2/ BM J_ iQ mM/2`bi�M/ Bib rQ`FBM; �M/ iQ 2tTHQ`2 72�im`2b HBF2 b2MbQ`b- TBMb-

G1.b- #miiQMb 2i+X U#�b2/ QM .kV U6B;m`2 kdVX aBKBH�`Hv- #HQ+F@#�b2/ T`Q;`�KKBM; Q++m`b

mbBM; bi�M/�`/ iQm+? ;2bim`2b �p�BH�#H2 QM �M/`QB/ �M/ BPa U2X;X /`�; �M/ /`QT- xQQK- TBM+?-

i�TTBM;- 2i+XVX �b K2MiBQM2/ 2�`HB2`- b2p2`�H bim/2Mib r2`2 �H`2�/v 7�KBHB�` rBi? iQm+?@#�b2/

BMi2`�+iBQMb- bQ r2 +?Qb2 � bBKBH�` BMi2`�+iBQM KQ/2H BM J_ i?�i Bb MQi KQMQiQMQmb iQ FB/b
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dy



i?2 H2�`MBM; �+iBpBiv r�b `2+Q`/2/X �7i2` i?2 H2�`MBM; �+iBpBiv- T�`iB+BT�Mib r2`2 �bF2/ iQ

+QKTH2i2 � Ry@KBMmi2 T`Q;`�KKBM; i2bi iQ �bb2bb i?2B` H2�`MBM; T2`7Q`K�M+2X aBKBH�` iQ i?2

T`2@i2bi- i?2 TQbi@i2bi �HbQ +QMbBbi2/ Q7 Ry KmHiBTH2@+?QB+2 [m2biBQMb rBi? � K�tBKmK b+Q`2

Q7 RyX Zm2biBQMb 7Q` i?2 T`Q;`�KKBM; i2bib r2`2 `2H�i2/ iQ i?2 H2�`MBM; �+iBpBiB2b- �M/ �HH

i?2 [m2biBQMb r2`2 Q7 i?2 b�K2 /B{+mHiv H2p2H Ua22 �TT2M/Bt . �M/ 1 7Q` T`2 �M/ TQbi

bim/v [m2biBQMM�B`2VX "Qi? i?2 T`2@i2bi �M/ i?2 TQbi@i2bi r2`2 /2p2HQT2/ BM +QHH�#Q`�iBQM

rBi? i?2 i2�+?2`b Q7 ah1J G2�`MBM; G�#X h?2 +QMi`QH ;`QmT r2Mi i?`Qm;? i?2 b�K2 T`Q@

+2/m`2- 2t+2Ti i?�i i?2v mb2/ i?2 MQM@J_ #�b2/ KQ#BH2 �TTHB+�iBQMX h�#H2 R 2tTH�BMb i?2

/Bz2`2M+2b #2ir22M i?2 irQ T`QiQivT2b mb2/ 7Q` i?Bb bim/vX "Qi? i?2 ;`QmTb r2`2 T`2b2Mi2/

rBi? i?2 bBKBH�` T`Q;`�KKBM; BMi2`7�+2 rBi? b�K2 T`2b2Mi�iBQM Q7 #HQ+Fb �M/ BMbi`m+iBQMb

iQ mb2 i?2 #HQ+Fb U6B;m`2 jRV- #mi i?2 H2�`MBM; K�i2`B�H 7Q` T`�+iB+�H BKTH2K2Mi�iBQM �M/

bmTTH2K2Mi�`v BM7Q`K�iBQM- 2X;X p�`BQmb 72�im`2b Q7 JB+`Q#Bi r�b T`2b2Mi2/ �bvM+?`QMQmbHv

U/m2 iQ HBKBi2/ b+`22M bT�+2V BM � /Bz2`2Mi i�# BM i?2 #`Qrb2` i?`Qm;? pB/2Qb �M/ BK�;2b BM

i?2 KQ#BH2 �TT U6B;m`2 jk� �M/ 6B;m`2 jj�VX AM +QMi`�bi- i?2 T`�+iB+�H BKTH2K2Mi�iBQM Q7 i?2

2t2`+Bb2 r�b T`2b2Mi2/ rBi? pB`im�H Q#D2+ib BM J_ �b b?QrM BM 6B;m`2 jk#- �M/ � /B;Bi�H H�v2`

Q7 BM7Q`K�iBQM r�b �m;K2Mi2/ QM i?2 pB`im�H JB+`Q#Bi iQ H2�`M p�`BQmb 72�im`2b Q7 JB+`Q#Bi

U6B;m`2 jj#VX

dR



G2�`MBM; K2i?Q/b +QKT�`BbQM
LQM@J_ J_

"HQ+F S`2b2Mi�iBQM GBKBi2/ GBKBi2/
AMbi`m+iBQMb h2ti BMTmi h2ti BMTmi
S`�+iB+�H AKTH2K2Mi�iBQM 1tTH�BM2/ rBi? pB/2Qb �M/

BK�;2b
AKTH2K2Mi�iBQM rBi? pB`@
im�H Q#D2+ib BM J_

G2�`MBM; +QMi2ti �M/ bmT@
TH2K2Mi�`v BM7Q`K�iBQM

AM7Q`K�iBQM `2+2Bp2/ �bvM@
+?`QMQmbHv

AM7Q`K�iBQM `2+2Bp2/ bvM@
+?`QMQmbHv rBi? i?2 /B;Bi�H
H�v2`b �M/ pB`im�H Q#D2+ib BM
J_

h�#H2 R, G2�`MBM; K2i?Q/b +QKT�`BbQM mb2/ 7Q` i?Bb bim/v

6B;m`2 jk, JB+`Q#Bi 72�im`2b 2tTH�BM2/ BM U�V MQM@J_ �M/ U#V J_ �TT

dk



6B;m`2 jR, "HQ+F T`2b2Mi�iBQM BM U�V MQM@J_ �M/ U#V J_ �TT

9XRXk ai�iBbiB+�H hQQH �M/ �M�HvbBb

�HH /2b+`BTiBp2 bi�iBbiB+b �M/ BM72`2MiB�H bi�iBbiB+�H �M�Hvb2b BM i?Bb bim/v r2`2 +QM/m+i2/ BM

i?2 bQ7ir�`2 ai�iBbiB+�H S�+F�;2 7Q` aQ+B�H a+B2M+2b UaSaaVk3X h?2 bB;MB}+�M+2 Q7 i?2 i2bib

mb2/ BM i?Bb bim/v Bb 2p�Hm�i2/ #�b2/ QM i?2 bB;MB}+�M+2 p�Hm2 Q` S@p�Hm2X aK�HH2` S@p�Hm2b

K2�Mb i?�i i?2 i2bi Bb bB;MB}+�MiX 6Q` i?Bb bim/v- i?2 bB;MB}+�M+2 H2p2H r�b b2i iQ yXy8X BX2X

B7 i?2 S@p�Hm2 Bb ?B;?2` i?�M yXy8- i?2`2 Bb MQ bB;MB}+�Mi /Bz2`2M+2 BM i?2 i2bi �M/ i?2 MmHH

k3?iiTb,ffrrrXB#KX+QKf�M�HviB+bfbTbb@bi�iBbiB+b@bQ7ir�`2

dj



6B;m`2 jj, S`�+iB+�H BKTH2K2Mi�iBQM Q7 T`Q;`�K 2tTH�BM2/ BM U�V MQM@J_ �M/ U#V J_ �TT

?vTQi?2bBb +�M #2 �++2Ti2/X h?2 MmHH ?vTQi?2bBb 7Q` �HH i?2 i2bib BM i?Bb i?2bBb Bb, h?2`2 Bb MQ

bB;MB}+�Mi /Bz2`2M+2 #2ir22M i?2 irQ ;`QmTbX

h?2 bi�iBbiB+�H i2bi mb2/ BM i?Bb bim/v Bb BM/2T2M/2Mi@b�KTH2 i@i2bikN- �HbQ FMQrM �b irQ@

b�KTH2 i@i2biX h?2 BM/2T2M/2Mi b�KTH2 i@i2bi Bb mb2/ iQ +QKT�`2 i?2 K2�Mb Q7 irQ b2ib Q7

b+Q`2b i?�i �`2 +QHH2+i2/ 7`QK � /Bz2`2Mi b2i Q7 T2QTH2 Q` �`2 mM`2H�i2/ ;`QmTb QM i?2 b�K2

+QMiBMmQmb- /2T2M/2Mi p�`B�#H2X Ai Bb �TT`QT`B�i2 iQ mb2 i?2 BM/2T2M/2Mi i@i2bi QMHv B7 i?2

/�i� T�bb2b bQK2 �bbmKTiBQMb i?�i �`2 `2[mB`2/ iQ ;2i p�HB/ `2bmHib (Ny)X h?2 �bbmKTiBQMb

7Q` BM/2T2M/2Mi b�KTH2 i@i2bi �`2 �b 7QHHQr@

kN?iiTb,ffbi�iBbiB+bXH�2`/X+QKfbi�iBbiB+�H@;mB/2bfBM/2T2M/2Mi@i@i2bi@bi�iBbiB+�H@;mB/2XT?T

d9



Ç �bbmKTiBQM R @ h?2 /2T2M/2Mi p�`B�#H2 b?QmH/ #2 K2�bm`2/ QM � +QMiBMmQmb b+�H2- BX2X

Bi b?QmH/ #2 K2�bm`2/ �i i?2 BMi2`p�H Q` `�iBQ H2p2HX AM i?Bb bim/v- i?2 i2bi b+Q`2 rQmH/

#2 i?2 /2T2M/2Mi p�`B�#H2X

Ç �bbmKTiBQM k@ h?2 BM/2T2M/2Mi p�`B�#H2 b?QmH/ +QMbBbi Q7 irQ +�i2;Q`B+�H- BM/2T2M/2Mi

;`QmTbX

Ç �bbmKTiBQM j @ h?2 irQ ;`QmTb �`2 BM/2T2M/2Mi- BX2X i?2`2 Bb MQ `2H�iBQMb?BT #2ir22M

Q#b2`p�iBQMb BM 2�+? ;`QmT Q` #2ir22M i?2 ;`QmTb i?2Kb2Hp2bX 6Q` 2t�KTH2- i?2`2 Kmbi

#2 /Bz2`2Mi T�`iB+BT�Mib BM 2�+? ;`QmT- rBi? MQ T�`iB+BT�Mi #2BM; BM KQ`2 i?�M QM2

;`QmTX

Ç �bbmKTiBQM 9 @ h?2 /2T2M/2Mi p�`B�#H2 b?QmH/ #2 �TT`QtBK�i2Hv MQ`K�HHv /Bbi`B#mi2/

rBi?BM 2�+? ;`QmTX

Ç �bbmKTiBQM 8 @ h?2`2 M22/b iQ #2 ?QKQ;2M2Biv Q7 p�`B�M+2- BX2X i?2 p�`B�M+2b Q7 i?2

irQ ;`QmTb b?QmH/ #2 2[m�H BM i?2 TQTmH�iBQMX

AM i?Bb bim/v- i2bi@b+Q`2b �`2 mb2/ �b i?2 /2T2M/2Mi p�`B�#H2 �b Bi b2`p2b �b � i�M;B#H2

K2�bm`2 7Q` H2�`MBM; T2`7Q`K�M+2 �M/ 7mH}Hb i?2 +`Bi2`B� 7Q` BM/2T2M/2Mi b�KTH2 i@i2bi- �M/

i?2 irQ ;`QmTb- ;`QmT � �M/ ;`QmT "- �`2 mb2/ �b �M BM/2T2M/2Mi p�`B�#H2X h?2 T�`iB+BT�Mib

BM 2�+? ;`QmT r2`2 BM/2T2M/2Mi Q7 i?2 Qi?2` ;`QmT- �M/ MQM2 Q7 i?2 T�`iB+BT�Mib r2`2 T�`i

Q7 #Qi? ;`QmTbX

LQ`K�HBiv, a?�TB`Q@qBHFjy i2bi r�b +QM/m+i2/ iQ i2bi r?2i?2` i?2 T`2 �M/ TQbi@i2bi b+Q`2b

r2`2 T`Q/m+2/ #v MQ`K�H /Bbi`B#miBQM rBi?BM 2�+? ;`QmTX h?2 i2bi `2bmHib r2`2 MQi@bB;MB}+�Mi

i?�i Bb MmHH ?vTQi?2bBb Bb bmTTQ`i2/- BM/B+�iBM; i?�i i?2 /�i� Bb MQ`K�HHv /Bbi`B#mi2/, q 4

yX3N9- T 4 yXyNj UT =yXy8V 7Q` ;`QmT � �M/ q 4 yX3N8- T 4 yXyNe UT =yXy8V 7Q` ;`QmT " �b

b?QrM BM i�#H2 k �M/ jX

d8



a?�BT`Q@qBHF i2bi `2bmHib 7Q` T`2@i2bi
:`QmT ai�iBbiB+ /7 aB;X
J_ yX333 R9 yXyd8
LQM@J_ yX3N9 R9 yXyNj

h�#H2 k, a?�BT`Q@qBHF i2bi `2bmHib 7Q` T`2@i2bi

a?�BT`Q@qBHF i2bi `2bmHib 7Q` TQbi@i2bi
:`QmT ai�iBbiB+ /7 aB;X
J_ yX3N9 R9 yXyNj
LQM@J_ yX3N8 R9 yXyNe

h�#H2 j, a?�BT`Q@qBHF i2bi `2bmHib 7Q` TQbi@i2bi

AM/2T2M/2Mi a�KTH2 i@i2bi
:`QmT bi�iBbiB+b

:`QmT L J2�M ai/X .2pB�iBQM ai/X 1``Q`
J2�M

S`2@i2bi
b+Q`2

J_ R9 8X8y RXyN yXkN

LQM@J_ R9 8Xj8 RXkR yXjk
1[m�H p�`B�M+2b
�bbmK2/

1[m�H p�`B�M+2b
MQi �bbmK2/

G2p2M2Ƕb h2bi 7Q`
1[m�HBiv Q7 o�`B@
�M+2b

6 yXy8R

aB;X yX3kk
i@i2bi 7Q` 1[m�HBiv
Q7 J2�Mb

i yXjkd yXjkd

/7 ke k8Xdy
aB;XUk@i�BH2/V yXd9e yXd9e
J2�M .Bz2`2M+2 XR9k3e XR9k3e
ai/X 1``Q` .Bz2`2M+2 yX9jed9 yX9jed9

h�#H2 9, _2bmHi Q7 AM/2T2M/2Mi b�KTH2 i@i2bi QM S`2@i2bi a+Q`2

de



G2p2M2Ƕb i2bijR 7Q` 2[m�HBiv Q7 p�`B�M+2 r�b mb2/ iQ i2bi r?2i?2` i?2 ?QKQ;2M2Biv Q7 p�`B@

�M+2 �bbmKTiBQM r�b K2iX h?2 i2bi b?QmH/ MQi #2 bB;MB}+�Mi iQ K22i i?2 �bbmKTiBQM Q7

i?2 2[m�HBiv Q7 p�`B�M+2bX h?2 `2bmHi Q7 G2p2M2Ƕb i2bi- 6UR-keV 4 yXdej- T4yXjNy UT = yXy8V-

BM/B+�i2 i?�i i?2 �bbmKTiBQM Q7 ?QKQ;2M2Biv Q7 p�`B�M+2 r�b K2iX G2p2M2Ƕb i2bi `2bmHib �`2

b?QrM BM i?2 i�#H2 9 �M/ 8X

h?2 +QHH2+i2/ /�i� Ub22 �TT2M/Bt 6 7Q` +QKTH2i2 /�i�V 7`QK T`2 �M/ TQbi@i2bi T�bb2b �HH i?2

�bbmKTiBQMb i?�i �`2 `2[mB`2/ iQ #2 �M�Hvx2/ mbBM; �M BM/2T2M/2Mi i@i2bi iQ ;2i p�HB/ `2bmHib-

�M/ r2- i?2`27Q`2- mb2/ �M BM/2T2M/2Mi b�KTH2b i@i2bi iQ +QKT�`2 i?2 K2�MbX AM/2T2M/2Mi

b�KTH2 i@i2bi r�b +QM/m+i2/ QM T`2@i2bi b+Q`2b �M/ TQbi@i2bi b+Q`2b Q7 i?2 irQ ;`QmTb rBi? i?2

7QHHQrBM; MmHH ?vTQi?2bBb, �HH i?2 T�`iB+BT�Mib BM #Qi? i?2 ;`QmTb ?�p2 2[mBp�H2Mi T`Q;`�KKBM;

FMQrH2/;2X

9XRXj _2bmHib �M/ .Bb+mbbBQM

"Qi? T`2 �M/ TQbi@i2bi b+Q`2b r2`2 bi�iBbiB+�HHv +QKT�`2/ #v i?2 BM/2T2M/2Mi b�KTH2 i@i2bi

rBi? � bB;MB}+�M+2 H2p2H Q7 yXy8X h?2 K2�M �M/ bi�M/�`/ /2pB�iBQMb Q7 i?2 T`2@i2bi r2`2

8X8y �M/ RXyk 7Q` i?2 2tT2`BK2Mi�H ;`QmT- �M/ 8Xj8 �M/ RXkR 7Q` i?2 +QMi`QH ;`QmTX h?2

BM/2T2M/2Mi i@i2bi `2bmHib 7Q` i?2 T`2@i2bi b+Q`2b b?Qr2/ i?�i i?2 irQ ;`QmTb /B/ MQi /Bz2`

bB;MB}+�MiHv UiUkeV 4 yXjkd- T 4 yXd9e UT I Xy8VV K2�MBM; i?�i i?2 ?vTQi?2bBb K2MiBQM2/

�#Qp2 Bb bmTTQ`i2/- �b b?QrM BM h�#H2 9- i?�i Bb- �HH i?2 T�`iB+BT�Mib ?�/ bi�iBbiB+�HHv 2[mBp@

�H2Mi 2tT2`B2M+2 #27Q`2 H2�`MBM; i?2 #HQ+F@T`Q;`�KKBM; i?`Qm;? i?2 �TTHB+�iBQMX

�7i2` i?2 H2�`MBM; �+iBpBiB2b- T�`iB+BT�Mib iQQF � TQbi@i2biX h?2 i@i2bi `2bmHib 7Q` i?2 TQbi@

i2bi b+Q`2b BM/B+�i2 i?�i i?2 /Bz2`2M+2 #2ir22M i?2 i2bi T2`7Q`K�M+2 Q7 i?2 irQ ;`QmTb r�b

jy?iiTb,ffrrrXb+B2M+2/B`2+iX+QKfiQTB+bfTbv+?QHQ;vfb?�TB`Q@rBHF@i2bi
jR?iiT,ffrrrXT2QTH2Xp+mX2/mfrbbi`22if+Qm`b2bfjR9nkyyjjf>�M/QmiXG2p2M2XT/7

dd



AM/2T2M/2Mi a�KTH2 i@i2bi
:`QmT bi�iBbiB+b

:`QmT L J2�M ai/X .2pB�iBQM ai/X 1``Q`
J2�M

SQbi@i2bi
b+Q`2

J_ R9 3Xj8 RXkR yXjk

LQM@J_ R9 dXj8 RXyR yXke
1[m�H p�`B�M+2b
�bbmK2/

1[m�H p�`B�M+2b
MQi �bbmK2/

G2p2M2Ƕb h2bi 7Q`
1[m�HBiv Q7 o�`B@
�M+2b

6 yXdej

aB;X yXjNy
i@i2bi 7Q` 1[m�HBiv
Q7 J2�Mb

i kXjeN kXjeN

/7 ke k8XR9
aB;XUk@i�BH2/V yXyke yXyke
J2�M .Bz2`2M+2 RXyy RXyy
ai/X 1``Q` .Bz2`2M+2 yX9kkRR yX9kkRR

h�#H2 8, _2bmHi Q7 AM/2T2M/2Mi b�KTH2 i@i2bi QM SQbi@i2bi a+Q`2

bB;MB}+�Mi iUkeV 4 kXjeN- T 4 yXyke UT I Xy8V Uh�#H2 8V �M/ i?2 MmHH ?vTQi?2bBb +�M #2

`2D2+i2/- BKTHvBM; i?�i i?2 �p2`�;2 H2�`MBM; T2`7Q`K�M+2 Q7 i?2 2tT2`BK2Mi�H ;`QmT UJ 4

3Xj- a. 4 RXkRV r�b #2ii2` i?�M i?�i Q7 i?2 +QMi`QH ;`QmTUJ 4 dXj- a. 4 RXyyVX

6B;m`2 j9 b?Qrb i?2 /2i�BH2/ �M�HvbBb 7Q` 2�+? [m2biBQM Q7 i?2 TQbi@i2biX h?2 i�#H2 b?Qrb

i?2 MmK#2` Q7 [m2biBQMb +Q``2+iHv �Mbr2`2/ #v T�`iB+BT�Mib Q7 #Qi? ;`QmTbX Zm2biBQMb j-

9- e �M/ N r2`2 +Q``2+iHv �Mbr2`2/ #v KQbi Q7 i?2 T�`iB+BT�Mib Q7 i?2 J_ ;`QmTX h?2b2

[m2biBQMb �`2 `2H�i2/ iQ i?2 T`QD2+i #mBH/BM; T�`i Q7 i?2 H2�`MBM; �+iBpBiv- BM/B+�iBM; i?�i i?2

+QK#BM�iBQM Q7 #HQ+F@T`Q;`�KKBM; �M/ J_ K�v #2 #2M2}+B�H iQ ;�BM T`�+iB+�H FMQrH2/;2X

S�`iB+BT�Mib- QM �p2`�;2- iQQF bHB;?iHv HQM;2` iQ +QKTH2i2 i?2 H2�`MBM; �+iBpBiv rBi? i?2

MQM@J_ #�b2/ KQ#BH2 �TTX h?2 �p2`�;2 iBK2 i�F2M #v i?2 T�`iB+BT�Mib iQ +QKTH2i2 i?2

d3



6B;m`2 j9, .2i�BH2/ �M�HvbBb Q7 2�+? [m2biBQMbX

H2�`MBM; �+iBpBiv r�b NRNX8 b2+QM/b 7Q` i?2 2tT2`BK2Mi�H ;`QmT @ ;`QmT � �M/ N8RX3 b2+QM/b

7Q` i?2 +QMi`QH ;`QmT @ ;`QmT "X h?Bb }M/BM; Bb `2�bQM�#H2 bBM+2 bim/2Mib BM i?2 +QMi`QH ;`QmT

?�/ iQ bT2M/ i?2B` iBK2 `2�/BM; �M/ ;QBM; i?`Qm;? i?2 pB/2Qb �M/ BK�;2b �M/ `2/B`2+iBM;

7`QK QM2 i�# iQ �MQi?2`X

h?2 `2bmHib b?QrM �#Qp2 BM/B+�i2 i?�i i?2 KQ#BH2 J_ �TT`Q�+? +�M BKT`Qp2 MQM@T`Q;`�KK2`bǶ

H2�`MBM; T2`7Q`K�M+2 BM H2�`MBM; #HQ+F@T`Q;`�KKBM; +QM+2TibX h?2 H2�`MBM; �+iBpBiB2b rBi?

i?2 T`QTQb2/ J_@#�b2/ T`QiQivT2- +QMM2+iBM; i?2 `2�H@rQ`H/ +QMi2ti rBi? i?2 /B;Bi�H H2�`MBM;

`2bQm`+2b- +�M #2 �M 2{+B2Mi K2i?Q/ BM H2�`MBM; #HQ+F@T`Q;`�KKBM;- 2bT2+B�HHv 7Q` ;�BMBM;

T`�+iB+�H FMQrH2/;2X lbBM; i?2 J_@#�b2/ KQ#BH2 H2�`MBM; bvbi2K- i?2 T�`iB+BT�Mib H2�`M2/

7`QK i?2 `2�H@rQ`H/ b+2M�`BQb #v BMi2`�+iBM; rBi? i?2 pB`im�H KQ/2Hb �M/ p�HB/�iBM; i?2 T`Q@

;`�K 2tT2`BK2Mi�HHv BM �M BMi2;`�i2/ �M/ Q`;�MBx2/ r�vX h?2 J_ T`QiQivT2 +�``B2b KmHiB@

K2/B� `2T`2b2Mi�iBQM- BM+Hm/BM; bi�iB+ BK�;2b- �MBK�iBQMb- �M/ j. pB`im�H Q#D2+ib rBi? r?B+?

mb2`b +�M BMi2`�+i �M/ ;�BM T`�+iB+�H FMQrH2/;2 BM � bBM;H2 pB`im�H bT�+2X PM i?2 Qi?2` ?�M/-

BM � i`�/BiBQM�H �TT`Q�+? Q` � +QMp2MiBQM�H KQ#BH2 H2�`MBM; �TT`Q�+?- i?2 `2�H@rQ`H/ Q#D2+ib
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bm+? �b JB+`Q#Bi �M/ i?2 +Q``2bTQM/BM; K�i2`B�Hb i?�i �`2 M22/2/ 7Q` T`�+iB+�H H2�`MBM; U2X;X

+�#H2b �M/ +�`/#Q�`/V �`2 T`2b2Mi2/ b2T�`�i2Hv �M/ �bvM+?`QMQmbHvX q?2M Q#b2`pBM; i?2b2

`2�H@rQ`H/ Q#D2+ib- i?2 bim/2Mib M22/ iQ 2Bi?2` `2�/ i?2 +Q``2bTQM/BM; K�i2`B�Hb 7`QK � KQ@

#BH2 /2pB+2 Q` ;Q i?`Qm;? � pB/2Q �M/ Tmi HQib Q7 2zQ`i BMiQ Q`;�MBxBM; i?2 BM7Q`K�iBQM #v

i?2Kb2Hp2b- r?B+? T`2p2Mib i?2K 7`QK 7Q+mbBM; QM i?2 H2�`MBM; Q#D2+iBp2bX

9Xk bim/v Bp @ /2bB;M +`BiB[m2

�b r2 rQ`F2/ p2`v +HQb2Hv rBi? 2tT2`ib UbT2+B}+�HHv i2�+?2`bV 7`QK ah1J G2�`MBM; G�#

r?BH2 /2p2HQTBM; J�F2J_- r2 �bF2/ i?2K iQ +QMiBMm�HHv T`QpB/2 722/#�+F i?`Qm;?Qmi i?2

p�`BQmb bi�;2b Q7 Qm` +QHH�#Q`�iBQM- BM+Hm/BM; i?2 J�F2J_ T`QiQivT2X

AM �//BiBQM iQ i?2 722/#�+F 7`QK ah1J G2�`MBM; G�#b- r2 �HbQ +QM/m+i2/ 7QHHQr@mT b2KB@

bi`m+im`2/ BMi2`pB2rb rBi? i?2 b�K2 8 i2�+?2`b 7`QK aim/v AAX AM i?2b2 BMi2`pB2rb- r2 mb2/ i?2

T`QiQivT2 �b � i2+?MQHQ;v T`Q#2 (9R) iQ /2KQMbi`�i2 #HQ+F@#�b2/ T`Q;`�KKBM; BM J_X �b j Q7

i?2 8 i2�+?2`b ?�/ HBKBi2/ 2tT2`B2M+2 rBi? �_fJ_ U2X;X QMHv 7�KBHB�` rBi? �_fJ_ ;�K2bV

�M/ MQM2 ?�/ �Mv 2tT2`B2M+2 i2�+?BM; rBi? �_fJ_- r2 #`B2~v 2tTH�BM2/ BiǶb T`BM+BTH2b

�M/ b?Qr2/ /2KQ pB/2Qb Q7 2tBbiBM; �_fJ_ �TTHB+�iBQMb U2X;X SQF2KQM :Q- i?2 :QQ;H2Ƕb

1tT2/BiBQMb �TT (je)V �M/ i?2 J�F2J_ T`QiQivT2X 1�+? BMi2`pB2r r�b jy KBMmi2b HQM;X h?2

;Q�H Q7 i?Bb bim/v r�b iQ /Bb+mbb i?2 TQi2MiB�H Q7 +QK#BMBM; #HQ+F@#�b2/ T`Q;`�KKBM; �M/

�_fJ_ BM 2/m+�iBQM 7Q` T`�+iB+�H H2�`MBM;- �b r2HH �b iQ #`�BMbiQ`K 7mim`2 /2p2HQTK2Mi

B/2�bX q2 T`2b2Mi i?2 722/#�+F 7`QK #Qi? i?2 i2�+?2`b Q7 ah1J G2�`MBM; G�#b BM ;2M2`�H

i?2K2b #2HQr- 7QHHQrBM; � bBKBH�` K2i?Q/QHQ;v iQ aim/v AAX
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9XkXR 1�b2 Q7 AMi2`�+iBQM

:2M2`�HHv- i?2 722/#�+F 7Q` #2BM; �#H2 iQ BMi2`�+i �M/ T`Q;`�K rBi? i?2 #HQ+Fb- �b r2HH �b

i?2 BMi2`�+iBQMb rBi? i?2 pB`im�H �M/ T?vbB+�H JB+`Q#Bi r�b 2ti`2K2Hv TQbBiBp2- rBi? i2�+?@

2`b MQiBM; i?�i ǳXXXBi K�F2b i?2B` T`Q;`�K +QK2 �HBp2Ǵ Uh2�+?2` jV �M/ ǳi?Bb Bb +2`i�BMHv

mb27mHǴ Uh2�+?2` RVX >Qr2p2`- r?�i r2 7QmM/ BMi2`2biBM; r�b- �7i2` b22BM; ?Qr #HQ+F@#�b2/

T`Q;`�KKBM; �M/ J_ KBt2/ rBi? i?2 JB+`Q#Bi- i?2 i2�+?2`b r2 BMi2`pB2r2/ #2;�M bm;;2bi@

BM; 2MiB`2Hv M2r BMi2`�+iBQMbX 6Q` 2t�KTH2- b2p2`�H i2�+?2`b bm;;2bi2/ ǳXXXBi rQmH/ #2 ;QQ/

iQ ?�p2 bQK2 KQ`2 i?BM;b- 2t�KTH2 K�i? K�MBTmH�iBp2b �M/ ?Qr vQm +�M mb2 i?2K iQ bQHp2

T`Q#H2Kb- B7 vQm �`2 �#H2 iQ b?Qr i?�i BM i?2 KQp2K2Mi Q7 i?2K �M/ ?Qr iQ K�MBTmH�i2 Bi

i?�i rQmH/ #2 `2�HHv ?2HT7mHǴ Uh2�+?2` kVX h?Bb Bb BMi2`2biBM; #2+�mb2 Bi bm;;2bi2/ i?�i 7Q`

i2�+?2`b- ?�pBM; i?2 K2Mi�H KQ/2H Q7 � TmxxH2 �M/ /2KQMbi`�iBM; pBbm�HHv ?Qr i?�i TmxxH2

}ib BM J_ rQmH/ ?2HT i?2B` bim/2Mib r?Q Q++�bBQM�HHv ;Qi HQbi r?2M i`vBM; iQ +?QQb2 r?�i

#HQ+Fb iQ mb2- r?B+? r2 Q#b2`p2/ BM aim/v A �M/ i?2 i2�+?2`b +QKK2Mi2/ QM BM aim/v AAX

h2�+?2`b �HbQ HBF2/ i?2 +QK#BM�iBQM Q7 T?vbB+�H �M/ /B;Bi�H- �M/ i?2 HBMFBM; #2ir22M i?2

pB`im�H KQ/2H Q7 i?2 JB+`Q#Bi �M/ i?2 T?vbB+�H QM2 U.9V- #mi b2p2`�H r�Mi2/ �M 2p2M iB;?i2`

BMi2;`�iBQM- bm+? �b ǳXXXb?�FBM; i?2 ?QHQ;`�K BM bQK2 r�v bBKBH�` iQ i?2 +m``2Mi p2`bBQM Q7

JB+`Q#BiǴ Uh2�+?2` RVX 6Q` Qm` T`QiQivT2- r2 /B/ MQi 7mHHv BKTH2K2Mi i?2 QM@#Q�`/ b2MbQ`b

Q7 i?2 JB+`Q#Bi- �b K2MiBQM2/ 2�`HB2`- #mi 7mHHv KBKB+FBM; i?2 JB+`Q#Bi �M/ �//BM; � H�v2`

Q7 /B;Bi�H BM7Q`K�iBQM BM i?2 J_ 2MpB`QMK2Mi /Q2b T`QpB/2 p�Hm2- �b b2p2`�H i2�+?2`b MQi2/

rBi? `2bQm`+BM; #2BM; �M Bbbm2- ?�pBM; � +QKTH2i2 pB`im�H `2TH�+2K2Mi Bb mb27mHX

�b r2 MQi QMHv HBKBi2/ i?2 �KQmMi Q7 #HQ+Fb T`2b2Mi2/- #mi 2M�#H2/ i2�+?2`b iQ b2H2+i

i?2 T`2b2Mi�iBQM Q7 #HQ+Fb rBi? BMbi`m+iBQMb 7Q` bim/2Mib U.RV- r2 r2`2 2t+Bi2/ iQ b22 i?�i

i?Bb r�b r2HH `2+2Bp2/X PM2 i2�+?2` bi`QM;Hv #2HB2p2/ i?�i i?Bb +QmH/ ?2HT bm#bi�MiB�HHv rBi?

/2#m;;BM; #2+�mb2 b?2 +QmH/ FMQr r?�i #HQ+Fb �HH bim/2Mib r2`2 mbBM;X ǳA �Hr�vb HBF2 rQ`FBM;
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rBi? +Q/BM; T`Q#H2Kb i?�i vQm +�M /2#m; #2+�mb2 i?2M vQm +�M };m`2 Qmi B7 vQm` +Q/2 BbMǶi

rQ`FBM; #2+�mb2 K�v#2 vQm b2i i?2 +QHQm` r`QM; Q` K�v#2 vQm b2i i?2 Q`/2` r`QM; Q` vQm`

+Q/2 Bb MQi rQ`FBM; #2+�mb2 Bi Bb BM+QKTH2i2X Ai Bb 2�bv iQ i2HH i?2 /Bz2`2M+2 �M/ 2tTH�BM i?2K

r?v Bb Bi MQi rQ`FBM; �M/ Bi K�F2b i?2 /2#m;;BM; � HQi 2�bB2`Ǵ Uh2�+?2` 9VX

9XkXk *QHH�#Q`�iBQM BM i?2 *H�bb`QQK

�b r2 +?Qb2 iQ mb2 � KQ#BH2 /2pB+2 UbT2+B}+�HHv � i�#H2iV �b T`BK�`v /2pB+2 7Q` J�F2J_

U.kV- �HH i2�+?2`b 72Hi Bi rQmH/ �HHQr i?2K iQ KQp2 �`QmM/ BM i?2 +H�bb`QQK KQ`2 `�i?2` i?�M

#2 bim+F iQ � bBM;mH�` /2bFiQT- �b K2MiBQM2/ #v h2�+?2` j ǳXXXB7 b+?QQHb ?�p2 BT�/bfi�#H2ib

i?2M i?2v +�M /Q Bi bi�M/BM;- KQp2 �`QmM/ i?2 `QQK �M/ +�M b22 i?2 +Q/2- BMbi2�/ Q7 Dmbi

bBiiBM; BM 7`QMi Q7 +QKTmi2`ǴX h?2 7`22/QK �HbQ K2�Mi i?�i i2�+?2`b #2;�M 7Q+mbBM; QM ?Qr iQ

+QHH�#Q`�i2 rBi? #HQ+F@#�b2/ T`Q;`�KKBM; �M/ J_ BM i?2B` +H�bb`QQKbX PM2 i2�+?2` MQi2/

ǳ*QHH�#Q`�iBQM 72�im`2 rBHH #2 `2�HHv ?2HT7mH �M/ rQmH/ #2 `2�HHv �TT2�HBM; 7Q` � HQi Q7 i2�+?2`bX

q?�i r2 F22T ?2�`BM; Bb i?�i i?2`2 Bb � #B; Tmb? 7Q` i?2 +QHH�#Q`�iBp2f+Q@QT2`�iBp2 rQ`FBM;

T`QD2+i �M/ A 722H HBF2 ?QHQ;`�K rQmH/ #2 ;`2�i B7 Bi ;Bp2b � +QHH�#Q`�iBp2 2tT2`B2M+2- i?Bb Bb

`2�HHv BM /2K�M/ 72�im`2 7`QK � i2�+?2`b T2`bT2+iBp2Ǵ Uh2�+?2` RVX

q2 �HbQ `2+2Bp2/ +`BiB+�H +QKK2Mib QM i?2 M22/ 7Q` +QHH�#Q`�iBQM BM J�F2J_ �M/ #2vQM/-

7Q` 2t�KTH2 ǳq?2M T2QTH2 +�M b22 i?BM;b +QHH�#Q`�iBp2Hv Bi `2�HHv ?2HTb- #2+�mb2 Bi i�F2b bQ

K�Mv /Bz2`2Mi �TT`Q�+?2b iQ bQHp2 � T`Q#H2KXXX(J�F2J_) Bb �r2bQK2Ǵ Uh2�+?2` 9VX q?BH2

Qm` 7Q+mb r�b MQi QM T`Q#H2K bQHpBM; �M/ +QHH�#Q`�iBQM bT2+B}+�HHv- #mi BMbi2�/ QM #HQ+F@

#�b2/ T`Q;`�KKBM; rBi? J_ �M/ i?2 JB+`Q#Bi- i?2`2 Bb � +H2�` M22/ iQ 2tTHQ`2 i?Bb �`2�

KQ`2 BM /2Ti?- 2bT2+B�HHv �b Bi Bb +m``2MiHv �M mM/2`@2tTHQ`2/ �`2� Q7 `2b2�`+? BM i?2 +QMi2ti

r2Ƕp2 /2b+`B#2/ i?`Qm;?Qmi i?Bb rQ`FX
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9XkXj "2vQM/ 1H2+i`QMB+b �M/ "HQ+F@#�b2/ T`Q;`�KKBM;

.2bTBi2 Qm` HBKBi�iBQM BM bmTTQ`iBM; � bBM;H2 2H2+i`QMB+ /2pB+2 pB`im�HHv �M/ T?vbB+�HHv- �HH

i2�+?2`b b�r bB;MB}+�Mi p�Hm2 BM +QK#BMBM; #HQ+F #�b2/ T`Q;`�KKBM; BM J_ rBi? T?vbB+�H

2H2+i`QMB+b- T�`iB+mH�`Hv r?2M `2bQm`+2b 7Q` H�`;2 +H�bb`QQKb +�M #2 � +?�HH2M;2 7Q` 2+QMQK@

B+�HHv /Bb�/p�Mi�;2/ b+?QQHb- +H�bb`QQKb Q` bim/2Mib U.9VX h2�+?2`b 7QmM/ Bi BMi2`2biBM; iQ

?�p2 i?2 pB`im�H KQ/2H i?�i +QMM2+ib i?2 +Q/2 rBi? i?2 `2�H@rQ`H/ +QMi2ti- �M/ /2KQMbi`�i@

BM; Bi pBbm�HHv BM J_ r�b ?2HT7mH 7Q` i?2K iQ i`�MbH�i2 H2bbQMb BMiQ � `2�H U�H#2Bi pB`im�HV

+QM+2Ti U.8VX

PM2 BMi2`2biBM; Qmi+QK2 7Q` i2�+?2`b- ?Qr2p2`- r�b i?�i Bi 7�+BHBi�i2/ � /Bb+mbbBQM QM ?Qr

iQ +QK#BM2 /Bz2`2Mi T?vbB+�H �`iB7�+ib �M/ /QK�BMb BM J_ �M/ #HQ+F2/@#�b2/ T`Q;`�KKBM;X

6Q` 2t�KTH2- QM2 i2�+?2` MQi2/ ǳAMbi2�/ Q7 Dmbi � bBM;H2 KQ/2H bBiiBM; i?2`2 B7 i?2`2 Bb �M

�`iB7�+i i?`Qm;? r?B+? i?2v +�M 2tTHQ`2 �M/ K�F2 /Bb+Qp2`B2b Qmi Q7 i?�i- 2X;X 7Q` bQ+B�H bim/B2b

B7 r2 ?�p2 �`iB7�+ib 7Q` /Bz2`2Mi +QmMi`B2b �M/ H2i i?2K b22 i?2 j/ BK�;2 �M/ i?2M i?2v �`2

�#H2 iQ ;2i i?2`2 �M/ K�F2 /Bb+Qp2`B2b #�b2/ QM i?�iǴ Uh2�+?2` kVX q2 HBKBi2/ Qm` 2tTHQ`�iBQM

Q7 #HQ+F@#�b2/ T`Q;`�KKBM; �M/ J_ iQ bi`B+iHv 2M�#HBM; i2�+?2`b iQ /2KQMbi`�i2 ?Qr iQ

T`Q;`�K 2H2+i`QMB+b HBF2 i?2 JB+`Q#Bi- ?Qr2p2`- i?2`2 r�b � +H2�` M22/ iQ miBHBx2 i?Bb �TT`Q�+?

BM Qi?2` �`2�b bm+? �b BM AQh (8j)- �M/ r�``�Mib 7mim`2 2tTHQ`�iBQMX

9Xj bim/v HBKBi�iBQMb

h?2 }M/BM;b Q7 i?Bb bim/v b?QmH/ #2 +QMbB/2`2/ BM HB;?i Q7 bQK2 HBKBi�iBQMb i?�i �`2 BKTQ`@

i�Mi iQ /Bb+mbb r?2M BMi2`T`2iBM; i?2 `2bmHibX 6B`bi- r2 mb2/ i?2 T`QiQivT2 �b � i2+?MQHQ;v

T`Q#2- r?B+? HBKBi2/ Qm` �#BHBiv iQ ;�i?2` 722/#�+F 7`QK Qm` Qi?2` TQi2MiB�H mb2`b, +?BH/`2MX

JQ`2Qp2`- i?2 [m�HBi�iBp2 K2�bm`2b r2`2 bQH2Hv T`2b2Mi 7`QK i2�+?2`b 7`QK � HQ+�H ah1J

3j



H2�`MBM; H�# r?Q ?�p2 2tT2`B2M+2 rBi? #HQ+F@#�b2/ T`Q;`�KKBM; H�M;m�;2bX h?Bb H2�/ iQ �

bK�HH b�KTH2 bBx2 7Q` b2KB@bi`m+im`2/ BMi2`pB2rbX

a2+QM/- i?2 +QKT�`BbQM Bb #�b2/ QM [m�MiBi�iBp2 K2�bm`2b QMHv- �M/ MQ [m�HBi�iBp2 K2�@

bm`2b �`2 T`2b2Mi i?�i +QmH/ T`QpB/2 BMbB;?ib 7`QK MQpB+2bfMQM@T`Q;`�KK2`bX 6m`i?2`KQ`2-

i?2 T�`iB+BT�Mib Q7 i?2 +QKT�`�iBp2 bim/v r2`2 QH/2` i?�M T`BK�`v Q` ?B;? b+?QQH bim/2MibX

h?2 `2bmHib 7Q` i?2 +QKT�`�iBp2 bim/v b?Qr � bB;MB}+�Mi bi�iBbiB+�H /Bz2`2M+2 #2ir22M i?2

irQ ;`QmTbX >Qr2p2`- i?2 /Bz2`2M+2 BM i?2 K2�M Q7 i?2 i2bi b+Q`2b Q7 i?2 irQ ;`QmTb Bb MQi

p2`v H�`;2 �M/ i?2`27Q`2 #�b2/ QM i?2 ;Bp2M i?2 b�KTH2 bBx2 �M/ �;2 ;`QmT- Bi Bb /B{+mHi iQ

2bi�#HBb? � T`�+iB+�H /Bz2`2M+2 #2ir22M i?2 ;`QmTbX

�MQi?2` HBKBi�iBQM i?�i K�v �z2+i i?2 ;2M2`�HBx�#BHBiv Q7 i?2 }M/BM;b Bb i?�i r2 7Q+mb2/

QMHv QM i?2 KQ#BH2@#�b2/ J_ bvbi2Kb QMHvX h?2 ;Q�H Q7 i?Bb i?2bBb r�b iQ T`QTQb2 � MQp2H

r�v 7Q` MQpB+2b iQ H2�`M #HQ+F@#�b2/ T`Q;`�KKBM; BM �M BMi2;`�i2/ r�v rBi? 2�bBHv �++2bbB#H2

`2bQm`+2b bm+? �b bK�`iT?QM2b �M/ i�#H2ibX >Qr2p2`- Qi?2` +H�bb2b Q7 J_- 2X;X T`QD2+iBQM@

#�b2/ bvbi2Kb �M/ � ?2�/@KQmMi2/ /BbTH�v- +�M #2 mb2/ iQ �M�Hvx2 i?2 BKT�+i Q7 J_ BM

H2�`MBM; #HQ+F@#�b2/ T`Q;`�KKBM;X am`2Hv- ;Bp2M � rB/2` `�M;2 Q7 T�`iB+BT�Mib �M/ BM+Hm/BM;

Qi?2` +H�bb2b Q7 J_ i2+?MQHQ;v- KQ`2 `Q#mbi �M/ ;2M2`�HBx2/ BMbB;?ib �#Qmi i?2 +QK#BM�iBQM

Q7 J_ �M/ #HQ+F@#�b2/ T`Q;`�KKBM; �M/ /2bB;M +QMbB/2`�iBQMb 7Q` +`2�iQ`b Q7 #HQ+F@#�b2/

T`Q;`�KKBM; iQQHb BM KBt2/ `2�HBiv +�M #2 T`QpB/2/X
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h?2 rQ`F /Bb+mbb2/ BM i?Bb i?2bBb 2t�KBM2/ i?2 +?�HH2M;2b i?�i �`2 7�+2/ #v i?2 2tBbiBM;

k. #HQ+F@#�b2/ T`Q;`�KKBM; bvbi2Kb- �M/ � TQi2MiB�H bQHmiBQM iQ �//`2bb i?2b2 +?�HH2M;2bX

*?�Ti2` R /2b+`B#2/ i?2 KQiBp�iBQMb �M/ `2b2�`+? [m2biBQMb #2?BM/ i?Bb i?2bBb rQ`FX �M

Qp2`pB2r Q7 #HQ+F@#�b2/ T`Q;`�KKBM; 2MpB`QMK2Mib- /Bz2`2Mi ivT2b Q7 #HQ+F@#�b2/ T`Q;`�K@

KBM; 2MpB`QMK2Mib- �M/ ?Qr i?2b2 +�M #2 +QK#BM2/ rBi? KQ#BH2 J_ i2+?MQHQ;v 7Q` 2M?�M+2/

T`�+iB+�H H2�`MBM; 2tT2`B2M+2b �`2 T`QpB/2/ BM *?�Ti2` kX h?Bb r�b iQ T`QpB/2 � #�+F;`QmM/

i?�i Bb M2+2bb�`v 7Q` mM/2`bi�M/BM; i?2 +?�HH2M;2b i?�i MQpB+2b 7�+2 r?2M rQ`FBM; rBi?

#HQ+F@#�b2/ T`Q;`�KKBM; iQQHb �M/ ?Qr KQ#BH2 H2�`MBM; rBi? J_ +�M bQHp2 bQK2 Q7 i?2b2

+?�HH2M;2bX 6`QK i?Bb mM/2`bi�M/BM;- �M Q#b2`p�iBQM�H bim/v �M/ KmHiBTH2 b2KB@bi`m+im`2/

BMi2`pB2rb r2`2 i?2M T2`7Q`K2/- �HQM; rBi? � b�KTH2 BKTH2K2Mi�iBQM T`2b2Mi2/ BM *?�Ti2` jX

q2 2p�Hm�i2/ i?2 T`QiQivT2 mbBM; � +QKT�`�iBp2 bim/v rBi? MQM@T`Q;`�KK2`b �M/ ;�i?2`2/

722/#�+F 7`QK i2�+?2`b mbBM; b2KB@bi`m+im`2/ BMi2`pB2rb iQ �Mbr2` i?2 `2b2�`+? [m2biBQMb

T`2b2Mi2/ BM a2+iBQM RX8X h?Bb r�b T`2b2Mi2/ BM *?�Ti2` 9X
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8XR +QMi`B#miBQMb

h?2 }`bi +QMi`B#miBQM Q7 i?Bb i?2bBb Bb �M Qp2`pB2r Q7 i?2 +m``2Mi `2b2�`+? bT�+2 Q7 #HQ+F@

T`Q;`�KKBM; H�M;m�;2b 7Q` H2�`MBM; #�bB+ T`Q;`�KKBM; +QM+2TibX h?Bb Bb T`2b2Mi2/ BM i?2

7Q`K Q7 � HBi2`�im`2 `2pB2r BM *?�Ti2` k i?�i /Bb+mbb2b i?2 #�+F;`QmM/ Q7 #HQ+F@T`Q;`�KKBM;-

/Bz2`2Mi iQQHb �M/ �TTHB+�iBQMb 7Q` #HQ+F@T`Q;`�KKBM; �M/ i?2 p�`BQmb /QK�BMb r?2`2 #HQ+F@

T`Q;`�KKBM; Bb mb2/X h?2 bm`p2v ?2HTb iQ mM/2`bi�M/ i?2 �/p�Mi�;2b Q7 #HQ+F@T`Q;`�KKBM;

�M/ ?Qr Bb Bi ?2HT7mH 7Q` MQpB+2b iQ H2�`M T`Q;`�KKBM; +QM+2TibX h?Bb �Mbr2`2/ i?2 }`bi

`2b2�`+? [m2biBQM- ǳq?�i Bb i?2 +m``2Mi bi�i2 Q7 `2b2�`+? BM #HQ+F@#�b2/ T`Q;`�KKBM; 2MpB`QM@

K2Mib\Ǵ i?�i r�b /B`2+i2/ iQr�`/b mM/2`bi�M/BM; +m``2Mi `2b2�`+? �`QmM/ #HQ+F@T`Q;`�KKBM;X

A �HbQ 2tTHQ`2 i?2 +?�HH2M;2b i?�i MQpB+2b 7�+2 rBi? 2tBbiBM; #HQ+F@T`Q;`�KKBM; �TTHB+�iBQMb

�M/ r?�i TQi2MiB�H bQHmiBQMb U2X;X KQ#BH2 H2�`MBM; �M/ KBt2/ `2�HBivV +QmH/ #2 7Q` i?2b2

+?�HH2M;2bX

h?2 b2+QM/ `2b2�`+? [m2biBQM- ǳq?�i �`2 i?2 +?�HH2M;2b rBi? 2tBbiBM; #HQ+F@T`Q;`�KKBM;

2MpB`QMK2Mi 7`QK �M 2/m+�iQ`bǶ T2`bT2+iBp2\Ǵ r�b BMp2biB;�i2/ BM i?2 Q#b2`p�iBQM�H bim/v

T`2b2Mi2/ BM a2+iBQM jXR �M/ /Bb+mbb2/ BM /2i�BH BM a2+iBQM jXRXjX h?2 `2bmHib 7`QK i?2 bim/v

`2p2�H2/ i?�i b2p2`�H �`2�b- bm+? �b T`�+iB+�H H2�`MBM; rBi? pB`im�H Q#D2+ib iQ #mBH/ T`QD2+ib

�M/ �`iB7�+ib +�M #2 �//`2bb2/ rBi? �Hi2`M�iBp2 KQ/�HBiB2b bm+? �b KQ#BH2 J_X h?2b2 `2@

bmHib r2`2 7m`i?2` p�HB/�i2/ BM Qm` M2ti bim/v rBi? i2�+?2`b 7`QK � HQ+�H ah1J 2/m+�iBQM

+QKT�MvX h?2 722/#�+F 7`QK b2KB@bi`m+im`2/ BMi2`pB2rb r�b mb2/ iQ bvMi?2bBx2 /2bB;M +QM@

bB/2`�iBQMb 7Q` � #HQ+F@#�b2/ T`Q;`�KKBM; 2MpB`QMK2Mi- r?B+? Bb i?2 b2+QM/ +QMi`B#miBQM Q7

i?Bb i?2bBbX h?Bb �Mbr2`b i?2 i?B`/ `2b2�`+? [m2biBQM- ǳq?�i �`2 i?2 F2v /2bB;M +QMbB/2`�iBQMb

7Q` iQQHb i?�i +QK#BM2 #HQ+F@#�b2/ T`Q;`�KKBM; �M/ KBt2/ `2�HBiv\Ǵ �M/ i?2v �`2 /Bb+mbb2/

BM /2i�BH BM a2+iBQM jXjX h?2b2 /2bB;M +QMbB/2`�iBQMb +�M #2 �TTHB2/ r?2M BKTH2K2MiBM; �

bvbi2K i?�i +QK#BM2b #HQ+F@T`Q;`�KKBM; �M/ KBt2/ `2�HBiv iQ 2M?�M+2 H2�`MBM; 2tT2`B2M+2b
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7Q` MQpB+2bX hQ bmTTQ`i i?2 b+2M�`BQb �M/ mb2 +�b2b /2b+`B#2/ 7`QK Qm` Q#b2`p�iBQMb �M/

BMi2`pB2rb- A /2bB;M2/ � J_@#�b2/ KQ#BH2 �TTHB+�iBQM iQ H2�`M #HQ+F@#�b2/ T`Q;`�KKBM;-

+�HH2/ J�F2J_- /Bb+mbb2/ BM /2i�BH BM a2+iBQM jX9- r?B+? Bb i?2 i?B`/ +QMi`B#miBQM Q7 i?Bb

i?2bBbX h?2 2tT2`BK2Mi�H `2b2�`+? BM/B+�i2b i?�i i?2 T`QiQivT2 BKT`Qp2b bim/2MibǶ H2�`MBM;

T2`7Q`K�M+2 T`Q;`�Kb #v HBMFBM; i?2 `2�H@rQ`H/ +QMi2ti rBi? /B;Bi�H H2�`MBM; `2bQm`+2bX Ai

Qz2`b �M BMi2;`�i2/ r�v Q7 H2�`MBM; #v miBHBxBM; i?2 mMHBKBi2/ pB`im�H bT�+2 BM J_ r?2`2

mb2`b +�M H2�`M T`Q;`�KKBM; +QM+2Tib �M/ #mBH/ i?2 T`QD2+i BM � bBM;H2 bT�+2X

h?2 7Qm`i? +QMi`B#miBQM Q7 i?Bb i?2bBb Bb � T`2HBKBM�`v /2bB;M +`BiB[m2 �M/ � /Bb+mbbBQM

�#Qmi +QK#BMBM; KBt2/ `2�HBiv �M/ #HQ+F@#�b2/ T`Q;`�KKBM; �M/ Bib BKT�+i QM H2�`MBM;

#�bB+ T`Q;`�KKBM; +QM+2TibX h?Bb +QmH/ b2`p2 �b � bi�`iBM; TQBMi 7Q` 2/m+�iQ`b �M/ MQM@

T`Q;`�KK2`b iQ b2H2+i � #HQ+F@#�b2/ T`Q;`�KKBM; 2MpB`QMK2Mi iQ i2�+? �M/ H2�`M #HQ+F@

T`Q;`�KKBM;X h?2 7Qm`i? `2b2�`+? [m2biBQM- Ǵq?�i Bb i?2 BKT�+i Q7 J_@#�b2/ KQ#BH2 �TT

QM i?2 T2`7Q`K�M+2 Q7 � MQM@T`Q;`�KK2` r?BH2 H2�`MBM; T`Q;`�KKBM; +QM+2Tib\Ǵ r�b BMp2b@

iB;�i2/ BM � +QKT�`�iBp2 bim/v T`2b2Mi2/ BM a2+iBQM 9XRX h?2 `2bmHib 7`QK i?2 bim/v BM/B+�i2

i?�i i?2 J_@#�b2/ KQ#BH2 �TTHB+�iBQM Bb KQ`2 2z2+iBp2 7Q` H2�`MBM; #�bB+ +QM+2Tib Q7 #HQ+F@

T`Q;`�KKBM; i?�M � MQM@J_ #�b2/ KQ#BH2 �TTHB+�iBQMX h?2 BKT�+i Q7 i?2 J_@#�b2/ KQ#BH2

�TT QM H2�`MBM; #HQ+F@T`Q;`�KKBM; Bb 7m`i?2` /Bb+mbb2/ BM Qm` 7Qm`i? bim/v- r?B+? r�b /2@

b+`B#2/ BM a2+iBQM 9XkX h?Bb r�b �++QKTHBb?2/ #v ;�i?2`BM; 722/#�+F 7`QK i2�+?2`b �#Qmi

i?2 TQi2MiB�H Q7 +QK#BMBM; #HQ+F@#�b2/ T`Q;`�KKBM; �M/ J_- T�`iB+mH�`Hv BM +H�bb`QQK 2M@

pB`QMK2Mib- �b r2HH �b 7mim`2 /2p2HQTK2Mi B/2�bX h?Bb �Mbr2`b i?2 }7i? `2b2�`+? [m2biBQM-

Ǵq?�i +?�HH2M;2b �M/ QTTQ`imMBiB2b /Q2b � bvbi2K i?�i +QK#BM2b #HQ+F@#�b2/ T`Q;`�KKBM;

�M/ KBt2/ `2�HBiv 7�+2\ǴX
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8Xk 7mim`2 rQ`F

AM i?Bb i?2bBb rQ`F- BM �//BiBQM iQ i?2 /2bB;M +QMbB/2`�iBQMb- A T`2b2Mi2/ � bvbi2K i?�i

+QK#BM2/ J_ �M/ #HQ+F@#�b2/ T`Q;`�KKBM; 7Q` MQpB+2 T`Q;`�KK2`bX 6mim`2 rQ`F Bb iQ BK@

TH2K2Mi � 7mHHv 7mM+iBQM�H- J_@#�b2/ #HQ+F@T`Q;`�KKBM; �TTHB+�iBQM �M/ iQ +QM/m+i rQ`F@

b?QTb rBi? � ah1J H2�`MBM; T�`iM2` �M/ 7QHHQr Bi i?`Qm;?Qmi i?2 8@/�v T`Q+2bb- �b /Bb+mbb2/

2�`HB2` BM a2+iBQM jXRX � +QKTH2i2 QM2 r22F rQ`Fb?QT rBi? � H�`;2` ;`QmT Q7 i2�+?2`b �M/

bim/2Mib rBHH #2 +`BiB+�H BM mM/2`bi�M/BM; i?2B` T2`bT2+iBp2 #2ii2` iQr�`/b i?Bb +QK#BM�iBQM

Q7 #HQ+F@T`Q;`�KKBM; �M/ J_X 6QHHQrBM; i?Bb- r2 TH�M iQ 2ti2M/ Qm` �TT`Q�+? iQ bmTTQ`i

+QHH�#Q`�iBQM #v mbBM; � b?�`2/ J_ 2tT2`B2M+2 7Q` bim/2Mib �M/ i2�+?2`b- BX2X b?�`BM; i?2

b�K2 pB2r Q7 i?2 T`Q;`�KKBM; BMi2`7�+2 �M/ pB`im�H KQ/2Hb r?BH2 T`Q;`�KKBM;X

a2+QM/Hv- �b i?Bb i?2bBb 7Q+mb2/ QMHv QM i?2 2/m+�iBQM�H /QK�BM �M/ bQK2 bT2+B}+ i�bFb

mbBM; JB+`Q#Bi- i?2`2 �`2 b2p2`�H �`2�b H27i iQ 2tTHQ`2 7Q` 7mim`2 rQ`FX h?2v BM+Hm/2 `Q#QiB+b-

T`Q;`�KKBM; AQh /2pB+2b �M/ 2H2+i`QMB+b- �M/ 2p2M K�+?BM2 H2�`MBM;X

G�biHv- � F2v �`2� Bb iQ 2t�KBM2 ;2bim`2b 7Q` #HQ+F@#�b2/ T`Q;`�KKBM; �TTHB+�iBQMb BM

J_X .m`BM; i?2 bim/B2b rBi? i?2 BKTH2K2Mi�iBQM /2b+`B#2/ BM i?Bb i?2bBb- T�`iB+BT�Mib UBX2X

i2�+?2`bV b?Qr2/ BMi2`2bi BM KB/@�B` BMi2`�+iBQMb `�i?2` i?�M iQm+?@#�b2/ BMi2`�+iBQMb QM �

b+`22M BM J_X A #2HB2p2 i?�i 7Q+mbBM; QM /2bB;MBM; �M 2z2+iBp2 ;2bim`2 b2i 7Q` #HQ+F@#�b2/

T`Q;`�KKBM; iQQHb BM J_ Bb BKTQ`i�Mi �M/ +�M T`QpB/2 �//BiBQM�H p�Hm2 #2vQM/ Dmbi i?2

b+2M�`BQb BM 2/m+�iBQMX

8Xj +QM+HmbBQM

"HQ+F@T`Q;`�KKBM; ?�b #22M mb2/ rB/2Hv 7Q` i2�+?BM; �M/ H2�`MBM; #�bB+ T`Q;`�KKBM; +QM@

+2TibX AM i?Bb i?2bBb- r2 2tTHQ`2 i?2 +m``2Mi bi�i2 Q7 `2b2�`+? 7Q` #HQ+F@T`Q;`�KKBM; �M/
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i?2 +?�HH2M;2b rBi? 2tBbiBM; #HQ+F@T`Q;`�KKBM; 2MpB`QMK2Mib �M/ ?Qr KQ#BH2 H2�`MBM; �M/

KBt2/ `2�HBiv UJ_V +�M #2 +QK#BM2/ iQ bQHp2 bQK2 Q7 i?2b2 +?�HH2M;2bX A T`2b2Mi /2bB;M

+QMbB/2`�iBQMb 7Q` i?2 BKTH2K2Mi�iBQM Q7 iQQHb i?�i +QK#BM2 KQ#BH2@#�b2/ KBt2/ `2�HBiv �M/

#HQ+F@#�b2/ T`Q;`�KKBM;X A �TT`Q�+?2/ i?2 /2bB;M #v rQ`FBM; rBi? � HQ+�H ah1J Q`;�MBx�@

iBQM- r?Q 7`2[m2MiHv Qz2`b #HQ+F@#�b2/ T`Q;`�KKBM; rQ`Fb?QTb iQ i2�+? T`Q;`�KKBM; �M/

+QKTmi�iBQM�H +QM+2Tib iQ vQmi? mbBM; i?2 ""* JB+`Q#Bi- BM �//BiBQM iQ Qi?2` #HQ+F@#�b2/

iQQHb bm+? �b a+`�i+?- JBM2+`�7i �M/ �TT AMp2MiQ`X h?`Qm;? Qm` +QHH�#Q`�iBQM- A Q#b2`p2/ �

rQ`Fb?QT �M/ T2`7Q`K2/ 7QHHQr@mT b2KB@bi`m+im`2/ BMi2`pB2rb rBi? i2�+?2`b- r?B+? r2`2 i?2M

bvMi?2bBx2/ BMiQ /2bB;M +QMbB/2`�iBQMbX A i?2M BKTH2K2Mi2/ � T`QiQivT2 bvbi2K ě J�F2J_

ě #v miBHBxBM; i?2b2 /2bB;M +QMbB/2`�iBQMb �M/ i?2M 2p�Hm�i2/ i?2 T`QiQivT2 �M/ /2bB;M �T@

T`Q�+? mbBM; � +QKT�`�iBp2 bim/v rBi? MQM@T`Q;`�KK2`b �M/ T2`7Q`K2/ �MQi?2` 7QHHQr@mT

BMi2`pB2r rBi? i2�+?2`b- mbBM; J�F2J_ �b � i2+?MQHQ;v T`Q#2 �M/ T`2b2Mi � T`2HBKBM�`v

/2bB;M +`BiB[m2 �M/ /Bb+mbbBQM �#Qmi +QK#BMBM; KBt2/ `2�HBiv �M/ #HQ+F@#�b2/ T`Q;`�KKBM;X

h?2 bim/v `2bmHib BM/B+�i2 i?�i H2�`MBM; 7`QK b+2M�`BQb i?�i T`2b2Mi `2H2p�Mi K�i2`B�Hb U2X;X

i2ti- BK�;2b- pB`im�H KQ/2Hb- �MBK�iBQMbV �M/ bmTTH2K2Mi�`v /B;Bi�H BM7Q`K�iBQM BM �M BMi2@

;`�i2/ �M/ Q`;�MBx2/ r�v +�M #2M2}i bim/2Mib BM BKT`QpBM; i?2B` H2�`MBM; T2`7Q`K�M+2X

Pp2`�HH- i?Bb i?2bBb /2KQMbi`�i2b i?�i i?2 +QK#BM�iBQM Q7 #HQ+F@#�b2/ T`Q;`�KKBM; �M/

KQ#BH2 J_ K�v T`QpB/2 p�Hm2 iQ H2�`M T`Q;`�KKBM;- bm+? �b 2M?�M+BM; i?2 T`�+iB+�H H2�`MBM;

2MpB`QMK2Mi- �b r2HH �b TQi2MiB�HHv K�FBM; i2+?MQHQ;v �M/ `2bQm`+2b KQ`2 �++2bbB#H2 iQ

H2�`M2`bX
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S�`i A

" A " G A P : _ � S > u



" A " G A P : _ � S > u

(R) �/�7`mBiX �/�7`mBi *B`+mBi SH�v;`QmM/ 1tT`2bb- CmHv kyRNX _2i`B2p2/ CmHv d- kyRN

7`QK ?iiTb,ffH2�`MX�/�7`mBiX+QKf�/�7`mBi@+B`+mBi@TH�v;`QmM/@2tT`2bbf

Qp2`pB2rX U*Bi2/ QM T�;2 RyXV

(k) �/7`mBiX "Hm2iQQi? , �/�7`mBi AM/mbi`B2b- lMB[m2 � 7mM .Au 2H2+i`QMB+b �M/ FBib- CmHv

kyRNX _2i`B2p2/ CmHv d- kyRN 7`QK ?iiTb,ffrrrX�/�7`mBiX+QKfBM/2tXT?T\K�BMn

T�;24+�i2;Q`v�+S�i?4k88X U*Bi2/ QM T�;2 8dXV

(j) JX �FÏ�vø` �M/ :X �FÏ�vø`X �/p�Mi�;2b �M/ +?�HH2M;2b �bbQ+B�i2/ rBi? �m;K2Mi2/

`2�HBiv 7Q` 2/m+�iBQM, � bvbi2K�iB+ `2pB2r Q7 i?2 HBi2`�im`2X 1/m+�iBQM�H _2b2�`+?

_2pB2r- ky,R Ĝ RR- kyRdX U*Bi2/ QM T�;2 RRXV

(9) EX �H@h�?�iX h?2 AKT�+i Q7 � j/ oBbm�H S`Q;`�KKBM; hQQH QM aim/2MibǶ S2`7Q`K�M+2

�M/ �iiBim/2 BM *QKTmi2` S`Q;`�KKBM;, � *�b2 aim/v BM CQ`/�MX CQm`M�H Q7 *�b2b

QM AM7Q`K�iBQM h2+?MQHQ;v UC*AhV- kRURV,8kĜe9- kyRNX U*Bi2/ QM T�;2b Re- Rd- R3- k8-

�M/ 9kXV

(8) �HB+2X �HB+2 Ĝ h2HH aiQ`B2bX "mBH/ :�K2bX G2�`M iQ S`Q;`�KX U*Bi2/ QM T�;2 k8XV

(e) �M/`2r CX EQ- "X Jv2`b- �M/ >X �mM;X aBt G2�`MBM; "�``B2`b BM 1M/@lb2` S`Q;`�K@

KBM; avbi2KbX AM kyy9 A111 avKTQbBmK QM oBbm�H G�M;m�;2b @ >mK�M *2Mi`B+

*QKTmiBM;- T�;2b RNNĜkye- _QK2- kyy9X A111X U*Bi2/ QM T�;2 jyXV

(d) _X hX �xmK�X � am`p2v Q7 �m;K2Mi2/ _2�HBivX T�;2 93X U*Bi2/ QM T�;2 3XV
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(3) CX "�++�- aX "�H/B`Bb- _X 6�#`2;�i- aX :`�7- �M/ .X EBMb?mFX �m;K2Mi2/ _2�HBiv

h`2M/b BM 1/m+�iBQM, � avbi2K�iB+ _2pB2r Q7 _2b2�`+? �M/ �TTHB+�iBQMbX 1/m+�iBQM�H

h2+?MQHQ;v �M/ aQ+B2iv- Rd,RjjĜR9N- P+iX kyR9X U*Bi2/ QM T�;2b 3- Ry- �M/ 9RXV

(N) LX "�F- "X@JX *?�M;- �M/ EX *?QBX aK�`i "HQ+F, � oBbm�H S`Q;`�KKBM; 1MpB`QMK2Mi

7Q` aK�`ih?BM;bX pQHmK2 k- T�;2b jkĜjd- kyR3X U*Bi2/ QM T�;2b Ry �M/ jeXV

(Ry) .X "�mX .`QTH2i- � #HQ+Fb@#�b2/ 2/BiQ` 7Q` i2ti +Q/2X CX *QKTmiX a+BX *QHHX- jyUeV,Rj3Ĝ

R99- CmM2 kyR8X U*Bi2/ QM T�;2 kXV

(RR) .X "�m- CX :`�v- *X E2HH2?2`- CX a?2H/QM- �M/ 6X hm`#�FX G2�`M�#H2 S`Q;`�KKBM;,

"HQ+Fb �M/ "2vQM/X *QKKmMB+�iBQMb Q7 i?2 �*J- eyUeV,dkĜ3y- J�v kyRdX �`sBp,

Rdy8XyN9RjX U*Bi2/ QM T�;2b 9- 8- k3- kN- 99- �M/ 8eXV

(Rk) �X "2;2H �M/ 1X EHQT72`X ai�`HQ;Q iM;, �M BMi`Q/m+iBQM iQ ;�K2 /2p2HQTK2MiX yR kyy8X

U*Bi2/ QM T�;2 RdXV

(Rj) �X "2;2H �M/ JX _2bMB+FX GQ;Q#HQ+Fb, � ;`�T?B+�H T`Q;`�KKBM; H�M;m�;2 7Q` BMi2`�+i@

BM; rBi? i?2 rQ`H/X RNNeX U*Bi2/ QM T�;2 ReXV

(R9) +X "HQ+F +Q/BM;X "HQ+F #�b2/ +Q/BM;X U*Bi2/ QM T�;2b k3 �M/ kNXV

(R8) "HQ+FHvX "HQ+FHvX U*Bi2/ QM T�;2 kkXV

(Re) SX "QMi�- �X S�T2`i- �M/ "X aBHp2`K�MX hm`iH2- �`i- im`iH2�`iX AM S`Q+22/BM;b Q7 i?2

kyRy *QM72`2M+2 *QMbi`m+iBQMBbK- kyRyX U*Bi2/ QM T�;2 RdXV

(Rd) "X .X "QmH�vX aQK2 .B{+mHiB2b Q7 G2�`MBM; iQ S`Q;`�K,X CQm`M�H Q7 1/m+�iBQM�H

*QKTmiBM; _2b2�`+?- C�MX RNN8X U*Bi2/ QM T�;2 jkXV

(R3) oX "`�mM �M/ oX *H�`F2X lbBM; i?2K�iB+ �M�HvbBb BM Tbv+?QHQ;vX Zm�HBi�iBp2 _2b2�`+?

BM Sbv+?QHQ;v- jUkV,ddĜRyR- C�MX kyyeX U*Bi2/ QM T�;2 8RXV

Nk



(RN) "X "`QHH- �X Gû/2+xB- SX oQH;v2bB- CX a�HH�B- JX J�`QiB- �X *�``BHHQ- aX GX q22/2M@

q`B;?i- *X o�M�;b- CX .X ar�`ix- �M/ JX GmX � pBbm�H T`Q;`�KKBM; 2MpB`QMK2Mi 7Q`

H2�`MBM; /Bbi`B#mi2/ T`Q;`�KKBM;X AM S`Q+22/BM;b Q7 i?2 kyRd �*J aA:*a1 h2+?MB+�H

avKTQbBmK QM *QKTmi2` a+B2M+2 1/m+�iBQM- aA:*a1 ǶRd- T�;2b 3RĜ3e- L2r uQ`F- Lu-

la�- kyRdX �*JX U*Bi2/ QM T�;2b Re �M/ jkXV

(ky) EX *?�`K�x �M/ GX GX "2H;`�p2X :`QmM/2/ h?2Q`vX AM h?2 "H�+Fr2HH 1M+v+HQT2/B� Q7

aQ+BQHQ;vX �K2`B+�M *�M+2` aQ+B2iv- kyR8X U*Bi2/ QM T�;2 8RXV

(kR) EX@>X *?2M; �M/ *X@*X hb�BX �zQ`/�M+2b Q7 �m;K2Mi2/ _2�HBiv BM a+B2M+2 G2�`M@

BM;, am;;2biBQMb 7Q` 6mim`2 _2b2�`+?X CQm`M�H Q7 a+B2M+2 1/m+�iBQM �M/ h2+?MQHQ;v-

kkU9V,99NĜ9ek- �m;X kyRjX U*Bi2/ QM T�;2 3XV

(kk) hX *?B�M;- aX u�M;- �M/ :X@CX >r�M;X �M �m;K2Mi2/ _2�HBiv@#�b2/ JQ#BH2 G2�`MBM;

avbi2K iQ AKT`Qp2 aim/2MibǶ G2�`MBM; �+?B2p2K2Mib �M/ JQiBp�iBQMb BM L�im`�H a+B@

2M+2 AM[mB`v �+iBpBiB2bX 1/m+�iBQM�H h2+?MQHQ;v �M/ aQ+B2iv- Rd,j8kĜje8- P+iX kyR9X

U*Bi2/ QM T�;2b k- RR- �M/ 83XV

(kj) >X *`QKTiQMX � .B�+?`QMB+ Pp2`pB2r Q7 JQ#BH2 G2�`MBM;, � a?B7i hQr�`/ aim/2Mi@

*2Mi2`2/ S2/�;Q;B2bX T�;2 RyX U*Bi2/ QM T�;2 eXV

(k9) >X *`QKTiQM- .X "m`F2- �M/ EX >X :`2;Q`vX h?2 mb2 Q7 KQ#BH2 H2�`MBM; BM SE@Rk

2/m+�iBQM, � bvbi2K�iB+ `2pB2rX *QKTmi2`b � 1/m+�iBQM- RRy,8RĜej- CmHv kyRdX U*Bi2/

QM T�;2 eXV

(k8) CX *m#BHHQ- aX J�`iőM- JX *�bi`Q- :X .ő�x- �X *QHK2M�`- �M/ AX "QiBÍFBX � H2�`MBM; 2M@

pB`QMK2Mi 7Q` �m;K2Mi2/ `2�HBiv KQ#BH2 H2�`MBM;X pQHmK2 kyR8@62#`m�`v- kyR8X U*Bi2/

QM T�;2b d- Ry- j3- �M/ jNXV

Nj



(ke) LX .�bb- CX EBK- aX 6Q`/- aX �;�`r�H- �M/ .X >X SX *?�mX �m;K2MiBM; *Q/BM;, �m;@

K2Mi2/ _2�HBiv 7Q` G2�`MBM; S`Q;`�KKBM;X AM S`Q+22/BM;b Q7 i?2 aBti? AMi2`M�iBQM�H

avKTQbBmK Q7 *?BM2b2 *>A- *?BM2b2*>A ǶR3- T�;2b R8eĜR8N- L2r uQ`F- Lu- la�-

kyR3X �*JX 2p2Mi@TH�+2, JQMi`2�H- Z*- *�M�/�X U*Bi2/ QM T�;2b k- Ry- 9k- �M/ 99XV

(kd) *X .2/2X SH�MMBM; 7Q` L2QKBHH2MMB�H G2�`MBM; aivH2bX T�;2 eX U*Bi2/ QM T�;2 9yXV

(k3) CX .2pBM2- CX 6BMM2v- SX /2 >�HH2mt- JX JQbF�H- hX "�HH- �M/ aX >Q/;2bX J�F2+Q/2 �M/

+Q/�H, AMimBiBp2 �M/ 2{+B2Mi 2K#2//2/ bvbi2Kb T`Q;`�KKBM; 7Q` 2/m+�iBQMX aA:SG�L

LQiX- 8jUeV,RNĜjy- CmM2 kyR3X U*Bi2/ QM T�;2b j �M/ RyXV

(kN) JX .mMH2�pv- *X .2/2- �M/ _X JBi+?2HHX �zQ`/�M+2b �M/ GBKBi�iBQMb Q7 AKK2`bBp2

S�`iB+BT�iQ`v �m;K2Mi2/ _2�HBiv aBKmH�iBQMb 7Q` h2�+?BM; �M/ G2�`MBM;X CQm`M�H Q7

a+B2M+2 1/m+�iBQM �M/ h2+?MQHQ;v- R3,dĜkk- 62#X kyyNX U*Bi2/ QM T�;2 9yXV

(jy) JX PX JX 1H@>mbb2BM �M/ CX *X *`QMD2X .2}MBM; JQ#BH2 G2�`MBM; BM i?2 >B;?2` 1/m@

+�iBQM G�M/b+�T2X T�;2 RyX U*Bi2/ QM T�;2b e �M/ jdXV

(jR) 1X 6Bix:2`�H/- �X �/�Kb- _X 62`;mbQM- JX :�p2/- uX JQ`- �M/ _X h?QK�bX �m;K2Mi2/

`2�HBiv �M/ KQ#BH2 H2�`MBM;, i?2 bi�i2 Q7 i?2 �`iX P+iX kyRkX U*Bi2/ QM T�;2b j3 �M/ jNXV

(jk) aX 6H2+F �M/ :X aBKQMX �M �m;K2Mi2/ _2�HBiv 1MpB`QMK2Mi 7Q` �bi`QMQKv G2�`MBM;

BM 1H2K2Mi�`v :`�/2b, �M 1tTHQ`�iQ`v aim/vX T�;2 RyX U*Bi2/ QM T�;2 3XV

(jj) :�K2#HQtX :�K2#HQtX U*Bi2/ QM T�;2 j9XV

(j9) hX :Hmb?FQp� �M/ AX �+�/2KvX �TTHB+�iBQM Q7 "HQ+F S`Q;`�KKBM; �M/ :�K2@"�b2/

G2�`MBM; iQ 1M?�M+2 AMi2`2bi BM *QKTmi2` a+B2M+2X CQm`M�H Q7 BMMQp�iBQMb �M/ bmb@

i�BM�#BHBiv- k,kRĜjk- J�`X kyReX U*Bi2/ QM T�;2b R- 8- �M/ jjXV
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(j8) :QQ;H2X "HQ+FHvX _2i`B2p2/ CmM2 Re- kyRN 7`QK ?iiTb,ff/2p2HQT2`bX;QQ;H2X+QKf

#HQ+FHvfX U*Bi2/ QM T�;2b j �M/ jkXV

(je) :QQ;H2X "`BM; vQm` H2bbQMb iQ HB72 rBi? 1tT2/BiBQMb- CmHv kyRNX _2i`B2p2/ CmHv d-

kyRN 7`QK ?iiTb,ff2/mX;QQ;H2X+QKfBMiHf2Mn+�fT`Q/m+ibfp`@�`f2tT2/BiBQMbfX

U*Bi2/ QM T�;2 3yXV

(jd) �X >�Kx�?- �X S2`b�/�- �M/ �X >B/�v�imHH�?X hQr�`/b � 7`�K2rQ`F Q7 KQ#BH2 H2�`MBM;

mb2` BMi2`7�+2 /2bB;MX T�;2b RĜ8- kyR3X U*Bi2/ QM T�;2b e �M/ dXV

(j3) _X >QHr2`/� �M/ 6X >2`K�MbX � mb�#BHBiv �M�HvbBb Q7 #HQ+Fb@#�b2/ T`Q;`�KKBM; 2/BiQ`b

mbBM; +Q;MBiBp2 /BK2MbBQMbX pQHmK2 kyR3@P+iQ#2`- T�;2b kRdĜkk8- kyR3X U*Bi2/ QM

T�;2 jjXV

(jN) JX aX >Q`M- *X "`�/v- �X >DQ`i?- �X q�;?- �M/ lX qBH2MbFvX 6`Q; TQM/, � +Q/2}`bi

H2�`MBM; 2MpB`QMK2Mi QM 2pQHmiBQM �M/ M�im`�H b2H2+iBQMX AM S`Q+22/BM;b Q7 i?2 kyR9

*QM72`2M+2 QM AMi2`�+iBQM .2bB;M �M/ *?BH/`2M- A.* ǶR9- T�;2b j8dĜjey- L2r uQ`F-

Lu- la�- kyR9X �*JX U*Bi2/ QM T�;2 RdXV

(9y) uX@aX >bm- uX@>X GBM- �M/ "X u�M;X AKT�+i Q7 �m;K2Mi2/ `2�HBiv H2bbQMb QM bim/2MibǶ

ah1J BMi2`2biX _2b2�`+? �M/ S`�+iB+2 BM h2+?MQHQ;v 1M?�M+2/ G2�`MBM;- RkURV,k- CmHv

kyReX U*Bi2/ QM T�;2 9yXV

(9R) >X >mi+?BMbQM- qX J�+F�v- "X q2bi2`HmM/- "X "X "2/2`bQM- �X .`mBM- *X SH�Bb�Mi-

JX "2�m/QmBM@G�7QM- aX *QMp2`bv- >X 1p�Mb- >X >�Mb2M- LX _Qmbb2H- �M/ "X 1B/2`# +FX

h2+?MQHQ;v T`Q#2b, AMbTB`BM; /2bB;M 7Q` �M/ rBi? 7�KBHB2bX AM S`Q+22/BM;b Q7 i?2 aA:*>A

*QM72`2M+2 QM >mK�M 6�+iQ`b BM *QKTmiBM; avbi2Kb- *>A Ƕyj- T�;2b RdĜk9- L2r uQ`F-

Lu- la�- kyyjX �*JX U*Bi2/ QM T�;2 3yXV

N8



(9k) JX@"X A#�Ƣ2x �M/ *X .2H;�/Q@EHQQbX �m;K2Mi2/ `2�HBiv 7Q` bi2K H2�`MBM;, � bvbi2K�iB+

`2pB2rX *QKTmi2`b 1/m+�iBQM- Rkj,RyN Ĝ Rkj- kyR3X U*Bi2/ QM T�;2 RRXV

(9j) JX "X A#�Ƣ2x- �X .X a2`BQ- .X oBHH�`�M@JQHBM�- �M/ *X .X EHQQbX 1tT2`BK2MiBM; rBi?

2H2+i`QK�;M2iBbK mbBM; �m;K2Mi2/ `2�HBiv, AKT�+i QM ~Qr bim/2Mi 2tT2`B2M+2 �M/

2/m+�iBQM�H 2z2+iBp2M2bbX *QKTmi2`b � 1/m+�iBQM- dR,RĜRj- kyR9X U*Bi2/ QM T�;2b jN

�M/ 8eXV

(99) �X AMp2MiQ`X JAh �TT AMp2MiQ` % 1tTHQ`2 JAh �TT AMp2MiQ`X U*Bi2/ QM T�;2 jjXV

(98) �X JX AMp2MiQ`X �TT BMp2MiQ`X U*Bi2/ QM T�;2 j9XV

(9e) EX E�?M- _X J2;�b�`B- 1X SB�Mi�`B- �M/ 1X CmM�2iBX �A T`Q;`�KKBM; #v +?BH/`2M mbBM;

bM�T5 "HQ+F T`Q;`�KKBM; BM � /2p2HQTBM; +QmMi`vX pQHmK2 kRNj- kyR3X U*Bi2/ QM

T�;2 RyXV

(9d) .X E�KBH�HB �M/ *X aQ}�MQTQmHQmX JA*_PG1�_LAL: �a ALLPo�hAo1 S1.�@

:P:u 6P_ JP"AG1 G1�_LAL: AL JPP*aX T�;2 8- kyR8X U*Bi2/ QM T�;2b e

�M/ jdXV

(93) GX@JX E�`+?X :2i uQm` EB/b ai�`i2/ *Q/BM; qBi? h?2b2 S`Q;`�KKBM; G�M;m�;2bX

U*Bi2/ QM T�;2b kk �M/ kdXV

(9N) >X E�m7K�MM �M/ .X a+?K�HbiB2;X J�i?2K�iB+b �M/ ;2QK2i`v 2/m+�iBQM rBi? +QHH�#@

Q`�iBp2 �m;K2Mi2/ `2�HBivX *QKTmi2`b � :`�T?B+b- kdUjV,jjNĜj98- CmM2 kyyjX U*Bi2/

QM T�;2 3XV

(8y) *X E2HH2?2`- CX J�HQM2v- SX J2/HQ+F@q�HiQM- 1X S�iiQM- �M/ .X q2M/2HX AMpBi2/ T�M2H,

h?2 7mim`2 Q7 #HQ+Fb T`Q;`�KKBM;X AM kyRd A111 "HQ+Fb �M/ "2vQM/ qQ`Fb?QT U"

"V- T�;2b NNĜRyR- P+iX kyRdX U*Bi2/ QM T�;2 99XV

Ne



(8R) JX E2bBK �M/ uX Px�`bH�MX �m;K2Mi2/ _2�HBiv BM 1/m+�iBQM, *m``2Mi h2+?MQHQ;B2b

�M/ i?2 SQi2MiB�H 7Q` 1/m+�iBQMX S`Q+2/B� @ aQ+B�H �M/ "2?�pBQ`�H a+B2M+2b- 9d,kNdĜjyk-

.2+X kyRkX U*Bi2/ QM T�;2 jNXV

(8k) CX EBK- EX J�`Qii�- CX G2Q- aX �;�`r�H- aX GB- �M/ .X >X *?�mX JBt2/ _2�HBiv 7Q`

G2�`MBM; S`Q;`�KKBM;X AM S`Q+22/BM;b Q7 i?2 AMi2`�+iBQM .2bB;M �M/ *?BH/`2M QM www

@ A.* ǶRN- T�;2b 8d9Ĝ8dN- "QBb2- A.- la�- kyRNX �*J S`2bbX U*Bi2/ QM T�;2 9jXV

(8j) "X EMQrH2b- aX "2+F- CX 6BMM2v- CX .2pBM2- �M/ CX GBM/H2vX � b+2M�`BQ@#�b2/ K2i?Q/@

QHQ;v 7Q` 2tTHQ`BM; `BbFb, *?BH/`2M �M/ T`Q;`�KK�#H2 BQiX AM S`Q+22/BM;b Q7 i?2 kyRN

QM .2bB;MBM; AMi2`�+iBp2 avbi2Kb *QM72`2M+2- .Aa ǶRN- T�;2b d8RĜdeR- L2r uQ`F- Lu-

la�- kyRNX �*JX U*Bi2/ QM T�;2b Ry �M/ 3jXV

(89) _X E`�H2p�- oX E`�H2p- �M/ .X EQbi�/BMQp�X � K2i?Q/QHQ;v 7Q` i?2 �M�HvbBb Q7 #HQ+F@

#�b2/ T`Q;`�KKBM; H�M;m�;2b �TT`QT`B�i2 7Q` +?BH/`2MX CQm`M�H Q7 *QKTmiBM; a+B2M+2

�M/ 1M;BM22`BM;- RjURV,RĜRy- kyRNX U*Bi2/ QM T�;2b k- 9- Re- R3- �M/ jyXV

(88) �X Em`B?�`�- �X a�b�FB- EX q�FBi�- �M/ >X >QbQ#2X � S`Q;`�KKBM; 1MpB`QMK2Mi 7Q`

oBbm�H "HQ+F@"�b2/ .QK�BM@aT2+B}+ G�M;m�;2bX S`Q+2/B� *QKTmi2` a+B2M+2- ek,k3dĜ

kNe- C�MX kyR8X U*Bi2/ QM T�;2 9XV

(8e) hX@CX GBM- >X "X@GX .m?- LX GB- >X@uX q�M;- �M/ *X@*X hb�BX �M BMp2biB;�iBQM Q7

H2�`M2`bǶ +QHH�#Q`�iBp2 FMQrH2/;2 +QMbi`m+iBQM T2`7Q`K�M+2b �M/ #2?�pBQ` T�ii2`Mb BM

�M �m;K2Mi2/ `2�HBiv bBKmH�iBQM bvbi2KX *QKTmi2`b � 1/m+�iBQM- e3,jR9ĜjkR- P+iX

kyRjX U*Bi2/ QM T�;2 3XV

(8d) aX Gv2 �M/ CX EQ?X *�b2 aim/B2b Q7 1H2K2Mi�`v *?BH/`2MǶb 1M;�;2K2Mi BM *QKTmi�@

iBQM�H h?BMFBM; h?`Qm;? a+`�i+? S`Q;`�KKBM;, 6QmM/�iBQMb �M/ _2b2�`+? >B;?HB;?ibX

Nd



AM *QKTmi�iBQM�H h?BMFBM; BM i?2 ah1J .Bb+BTHBM2b, 6QmM/�iBQMb �M/ _2b2�`+? >B;?@

HB;?ib- T�;2b kkdĜk8RX �m;X kyR3X U*Bi2/ QM T�;2 RNXV

(83) CX J�HQM2v- JX _2bMB+F- LX _mbF- "X aBHp2`K�M- �M/ 1X 1�biKQM/X h?2 b+`�i+? T`Q@

;`�KKBM; H�M;m�;2 �M/ 2MpB`QMK2MiX h`�MbX *QKTmiX 1/m+X- RyU9V,Re,RĜRe,R8- LQpX

kyRyX U*Bi2/ QM T�;2 jRXV

(8N) K"HQ+FX SH�vBM; rBi? +QHQ`2/@#HQ+Fb +Q/BM; iQ G2�`M S`Q;`�KKBM; % K#HQ+F@+Q/BM;

`Q#Qib 7Q` FB/b- LQpX RNN8X U*Bi2/ QM T�;2 RNXV

(ey) SX J2/HQ+F@q�HiQM- EX CX >�`Kb- �M/ 1X hX E`�2K2`X "HQ+Fb@#�b2/ S`Q;`�KKBM;

G�M;m�;2b, aBKTHB7vBM; S`Q;`�KKBM; 7Q` .Bz2`2Mi �m/B2M+2b rBi? .Bz2`2Mi :Q�HbX

T�;2 kX U*Bi2/ QM T�;2b jj �M/ j9XV

(eR) "X JB+`Q#BiX JB+`Q,#Bi 1/m+�iBQM�H 6QmM/�iBQM- CmHv kyRNX _2i`B2p2/ CmHv d- kyRN

7`QK ?iiTb,ffKB+`Q#BiXQ`;fX U*Bi2/ QM T�;2b Ry �M/ 9eXV

(ek) JB+`QbQ7iX JB+`QbQ7i J�F2*Q/2 7Q` KB+`Q,#BiX _2i`B2p2/ CmHv d- kyRN 7`QK ?iiTb,

ffK�F2+Q/2XKB+`Q#BiXQ`;fX U*Bi2/ QM T�;2b j- jk- 98- 9e- �M/ 8dXV

(ej) JB+`QbQ7iX EQ/m- CmHv kyRNX _2i`B2p2/ CmHv d- kyRN 7`QK ?iiTb,ffrrrXKB+`QbQ7iX

+QKf2M@mbf`2b2�`+?fT`QD2+ifFQ/mfX U*Bi2/ QM T�;2 RyXV

(e9) JB+`QbQ7iX JB+`QbQ7i K�F2+Q/2 �`+�/2- CmHv kyRNX _2i`B2p2/ CmHv d- kyRN 7`QK ?iiTb,

ff�`+�/2XK�F2+Q/2X+QKX U*Bi2/ QM T�;2 RdXV

(e8) JAh@2/m+�iBQMX :�K2#HQt- C�MX kyR3X U*Bi2/ QM T�;2 j8XV

(ee) aX LX >X JQ?�K�/- �X S�i2H- _X G�iB?- ZX Z�bbBK- GX L�- �M/ uX h2rX "HQ+F@#�b2/ T`Q@

;`�KKBM; �TT`Q�+?, +?�HH2M;2b �M/ #2M2}ibX AM S`Q+22/BM;b Q7 i?2 kyRR AMi2`M�iBQM�H

N3



*QM72`2M+2 QM 1H2+i`B+�H 1M;BM22`BM; �M/ AM7Q`K�iB+b- T�;2b RĜ8- CmHv kyRRX AaaL,

kR88@e3kkX U*Bi2/ QM T�;2 k3XV

(ed) JX JQM;�- JX GQ/B- .X J�H+?BQ/B- �X JQ`Tm`;Q- �M/ "X aTB2H2`X G2�`MBM; iQ T`Q;`�K

BM � +QMbi`m+iBQMBbi r�vX T�;2 R8- kyR3X U*Bi2/ QM T�;2b R �M/ kXV

(e3) "X LB2Hb2M- >X "`�M/i- �M/ >X ar2Mb2MX �m;K2Mi2/ _2�HBiv BM b+B2M+2 2/m+�iBQMĜ�zQ`@

/�M+2b 7Q` bim/2Mi H2�`MBM;X LQ`/B+ aim/B2b BM a+B2M+2 1/m+�iBQM- Rk,R8d- a2TiX kyReX

U*Bi2/ QM T�;2 jNXV

(eN) LQ/2`2/X LQ/2@_1.X U*Bi2/ QM T�;2 j8XV

(dy) LQ/2_1.X LQ/2@_1.- �m;X kyRNX S�;2 o2`bBQM A., NRRydkNy8X U*Bi2/ QM T�;2 j8XV

(dR) 6X _X P`i2;�- aX "QHBp�`- CX "2`M�H- �X :�Hp�M- EX h�``2- LX _Bb?2- �M/ �X "X "�``2iQX

hQr�`/b � j . oB`im�H S`Q;`�KKBM; G�M;m�;2 iQ AM+`2�b2 LmK#2` Q7 qQK2M BM

*QKTmi2` a+B2M+2 1/m+�iBQMX kyRdX U*Bi2/ QM T�;2 9kXV

(dk) aX S�T2`iX JBM/biQ`Kb, +?BH/`2M- +QKTmi2`b- �M/ TQr2`7mH B/2�bX "�bB+ "QQFb- L2r

uQ`F- RN3yX U*Bi2/ QM T�;2 kXV

(dj) 1X qX S�iiQM- JX hBbb2M#�mK- �M/ 6X >�`mM�MBX JAh �TT AMp2MiQ`, P#D2+iBp2b-

.2bB;M- �M/ .2p2HQTK2MiX AM aX@*X EQM; �M/ >X �#2HbQM- 2/BiQ`b- *QKTmi�iBQM�H

h?BMFBM; 1/m+�iBQM- T�;2b jRĜ9NX aT`BM;2`- aBM;�TQ`2- kyRNX U*Bi2/ QM T�;2 k8XV

(d9) .X LX S2`FBMb- aX a+?r�`ix- �M/ _X aBKKQMbX AMbi`m+iBQM�H bi`�i2;B2b 7Q` i?2 T`Q#H2Kb

Q7 MQpB+2 T`Q;`�KK2`bX AM h2�+?BM; �M/ H2�`MBM; +QKTmi2` T`Q;`�KKBM;, JmHiBTH2

`2b2�`+? T2`bT2+iBp2b- T�;2b R8jĜRd3X G�r`2M+2 1`H#�mK �bbQ+B�i2b- AM+- >BHHb/�H2- LC-

la- RN33X U*Bi2/ QM T�;2 jkXV

NN



(d8) *X SBKK2` �M/ LX S�+?H2`X JQ#BH2 H2�`MBM; BM i?2 rQ`FTH�+2X lMHQ+FBM; i?2 p�Hm2

Q7 KQ#BH2 i2+?MQHQ;v 7Q` rQ`F@#�b2/ 2/m+�iBQMX T�;2b RNjĜky9X C�MX kyR9X U*Bi2/ QM

T�;2 dXV

(de) SX SX _�vX � am`p2v QM oBbm�H S`Q;`�KKBM; G�M;m�;2b BM AMi2`M2i Q7 h?BM;b- kyRdX

U*Bi2/ QM T�;2 jeXV

(dd) 6X CX _Q/`ő;m2x- EX JX S`B+2- CX Ab��+- EX 1X "Qv2`- �M/ *X :�`/M2`@J+*mM2X >Qr #HQ+F

+�i2;Q`B2b �z2+i H2�`M2` b�iBb7�+iBQM rBi? � #HQ+F@#�b2/ T`Q;`�KKBM; BMi2`7�+2X AM kyRd

A111 avKTQbBmK QM oBbm�H G�M;m�;2b �M/ >mK�M@*2Mi`B+ *QKTmiBM; UoGf>**V-

T�;2b kyRĜky8- P+iX kyRdX U*Bi2/ QM T�;2b Rd �M/ jkXV

(d3) SX a�`F�`- CX aX SBHH�B- �M/ �X :mTi�X a+?QH�_, � *QHH�#Q`�iBp2 G2�`MBM; 1tT2`B2M+2

7Q` _m`�H a+?QQHb lbBM; �m;K2Mi2/ _2�HBiv �TTHB+�iBQMX AM kyR3 A111 h2Mi? AMi2`M�@

iBQM�H *QM72`2M+2 QM h2+?MQHQ;v 7Q` 1/m+�iBQM Uh91V- T�;2b 3ĜR8- .2+X kyR3X U*Bi2/

QM T�;2 3XV

(dN) EX GX a+?`B2`X _2pQHmiBQMBxBM; >BbiQ`v 1/m+�iBQM, lbBM; �m;K2Mi2/ _2�HBiv :�K2b iQ

h2�+? >BbiQ`B2bX T�;2 kNyX U*Bi2/ QM T�;2 3XV

(3y) a+`�i+?X a+`�i+? @ AK�;BM2- S`Q;`�K- a?�`2X _2i`B2p2/ CmM2 Re- kyRN 7`QK ?iiTb,

ffb+`�i+?XKBiX2/mfX U*Bi2/ QM T�;2b j- kR- jk- �M/ 98XV

(3R) a+`�i+?X a+`�i+? T`Q;`�KKBM;- .2+X kyR8X U*Bi2/ QM T�;2 kkXV

(3k) SX a2Qr- *X@EX GQQB- JX@GX >Qr- "X q�/?r�- �M/ GX@EX qmX 1/m+�iBQM�H SQHB+v

�M/ AKTH2K2Mi�iBQM Q7 *QKTmi�iBQM�H h?BMFBM; �M/ S`Q;`�KKBM;, *�b2 aim/v Q7

aBM;�TQ`2X AM aX@*X EQM; �M/ >X �#2HbQM- 2/BiQ`b- *QKTmi�iBQM�H h?BMFBM; 1/m+�iBQM-

T�;2b j98ĜjeRX aT`BM;2`- aBM;�TQ`2- kyRNX U*Bi2/ QM T�;2 RNXV

Ryy



(3j) "X 1X a?2HiQM �M/ LX _X >2/H2vX lbBM; �m;K2Mi2/ `2�HBiv 7Q` i2�+?BM; 1�`i?@amM

`2H�iBQMb?BTb iQ mM/2`;`�/m�i2 ;2Q;`�T?v bim/2MibX AM h?2 6B`bi A111 AMi2`M�iBQM�H

qQ`Fb?QT �;mK2Mi2/ _2�HBiv hQQHFBi-- T�;2b 3 TTXĜ- a2TiX kyykX U*Bi2/ QM T�;2 3XV

(39) GX a?mB#- aX a?�Kb?B`#�M/- �M/ JX >X AbK�BHX � `2pB2r Q7 KQ#BH2 T2`p�bBp2 H2�`MBM;,

�TTHB+�iBQMb �M/ Bbbm2bX *QKTmi2`b BM >mK�M "2?�pBQ`- 9e,kjNĜk99- J�v kyR8X U*Bi2/

QM T�;2 dXV

(38) �X aBTBi�FB�i- SX "HBFbi2BM- �M/ .X SX *�p�HHQX :Q;Q #Q�`/, �m;K2MiBM; T`Q;`�KK�#H2

#`B+Fb 7Q` 2+QMQKB+�HHv +?�HH2M;2/ �m/B2M+2bX AM S`Q+22/BM;b Q7 i?2 ei? AMi2`M�iBQM�H

*QM72`2M+2 QM G2�`MBM; a+B2M+2b- A*Ga Ƕy9- T�;2b 93RĜ933X AMi2`M�iBQM�H aQ+B2iv Q7

i?2 G2�`MBM; a+B2M+2b- kyy9X U*Bi2/ QM T�;2 RRXV

(3e) qX aH�MvX hBMF2`BM; rBi? TQ+F2i +Q/2- � b+`�i+?@HBF2 T`Q;`�KKBM; �TT 7Q` vQm` bK�`i@

T?QM2X kyR9X U*Bi2/ QM T�;2 RdXV

(3d) aM�TX aM�T5 "mBH/ uQm` PrM "HQ+FbX U*Bi2/ QM T�;2 kjXV

(33) SX aQ7ir�`2X SB+Q#HQ+Fb- CmHv kyRNX _2i`B2p2/ CmHv d- kyRN 7`QK ?iiTb,ff?iiT,ffrrrX

TB+Q+`B+F2iX+QKf/QrMHQ�/X?iKHX U*Bi2/ QM T�;2 RdXV

(3N) aX aQK�M�i?- GX P2?H#2`;- CX >m;?2b- 1X a?�`HBM- �M/ JX *X aQmb�X ǶK�F2`Ƕ rBi?BM

+QMbi`�BMib, 1tTHQ`�iQ`v bim/v Q7 vQmM; H2�`M2`b mbBM; �`/mBMQ �i � ?B;? b+?QQH BM BM/B�X

AM S`Q+22/BM;b Q7 i?2 kyRd *>A *QM72`2M+2 QM >mK�M 6�+iQ`b BM *QKTmiBM; avbi2Kb-

*>A ǶRd- T�;2b NeĜRy3- L2r uQ`F- Lu- la�- kyRdX �*JX U*Bi2/ QM T�;2 RRXV

(Ny) aSaaX AM/2T2M/2Mi i@i2bi BM aSaa ai�iBbiB+b @ S`Q+2/m`2- QmiTmi �M/ BMi2`T`2i�iBQM Q7

i?2 QmiTmi mbBM; � `2H2p�Mi 2t�KTH2 % G�2`/ ai�iBbiB+bX U*Bi2/ QM T�;2 d9XV

RyR



(NR) ah1JX ah1J G2�`MBM; G�# %- CmHv ydX _2i`B2p2/ CmHv d- kyRN 7`QK ?iiTb,

ffbi2KH2�`MBM;H�#X+QKfX U*Bi2/ QM T�;2 98XV

(Nk) aX hL:X ai�`GQ;Q hL:- P+iX kyReX U*Bi2/ QM T�;2 j9XV

(Nj) CX oBM+m`- JX EQMQTF�- CX hp�`Qx2F- JX >Q�M;- �M/ SX L�p`�iX *m#2Hv, oB`im�H _2�HBiv

"HQ+F@#�b2/ S`Q;`�KKBM; 1MpB`QMK2MiX T�;2 9- kyRdX U*Bi2/ QM T�;2b R- Ry- �M/ 9jXV

(N9) EX q�M;- *X J+*�z`2v- .X q2M/2H- �M/ 1X EHQT72`X j/ ;�K2 /2bB;M rBi? T`Q;`�KKBM;

#HQ+Fb BM bi�`HQ;Q iM;X AM S`Q+22/BM;b Q7 i?2 di? AMi2`M�iBQM�H *QM72`2M+2 QM G2�`MBM;

a+B2M+2b- A*Ga Ƕye- T�;2b Ryy3ĜRyyNX AMi2`M�iBQM�H aQ+B2iv Q7 i?2 G2�`MBM; a+B2M+2b-

kyyeX U*Bi2/ QM T�;2 RdXV

(N8) *X q2B+?2H- JX G�m- .X EBK- LX oBHH�`- �M/ >X qX :2HH2`b2MX JBt7�#, � KBt2/@`2�HBiv

2MpB`QMK2Mi 7Q` T2`bQM�H 7�#`B+�iBQMX AM S`Q+22/BM;b Q7 i?2 jkL/ �MMm�H �*J *QM72`@

2M+2 QM >mK�M 6�+iQ`b BM *QKTmiBM; avbi2Kb- *>A ǶR9- T�;2b j388Ĝj3e9- L2r uQ`F-

Lu- la�- kyR9X �*JX U*Bi2/ QM T�;2 RRXV

(Ne) .X q2BMi`QT �M/ lX qBH2MbFvX _Q#Q#mBH/2`, � T`Q;`�K@iQ@TH�v +QMbi`m+iBQMBbi pB/2Q

;�K2X AM S`Q+22/BM;b Q7 i?2 kyRk *QM72`2M+2 *QMbi`m+iBQMBbK- kyRkX U*Bi2/ QM

T�;2 RdXV

(Nd) .X q2BMi`QT �M/ lX qBH2MbFvX hQ #HQ+F Q` MQi iQ #HQ+F- i?�i Bb i?2 [m2biBQM, aim/2MibǶ

T2`+2TiBQMb Q7 #HQ+Fb@#�b2/ T`Q;`�KKBM;X T�;2b RNNĜky3- kyR8X U*Bi2/ QM T�;2b R- j-

RR- Re- �M/ jyXV

(N3) .X q2BMi`QT �M/ lX qBH2MbFvX hQ #HQ+F Q` MQi iQ #HQ+F- i?�i Bb i?2 [m2biBQM, aim/2MibǶ

T2`+2TiBQMb Q7 #HQ+Fb@#�b2/ T`Q;`�KKBM;X AM S`Q+22/BM;b Q7 i?2 R9i? AMi2`M�iBQM�H

*QM72`2M+2 QM AMi2`�+iBQM .2bB;M �M/ *?BH/`2M- A.* ǶR8- T�;2b RNNĜky3- L2r uQ`F-

Lu- la�- kyR8X �*JX U*Bi2/ QM T�;2 kXV

Ryk



(NN) .X q2BMi`QT �M/ lX qBH2MbFvX lbBM; *QKKmi�iBp2 �bb2bbK2Mib iQ *QKT�`2 *QM+2T@

im�H lM/2`bi�M/BM; BM "HQ+Fb@#�b2/ �M/ h2ti@#�b2/ S`Q;`�KbX CmHv kyR8X U*Bi2/ QM

T�;2b Re �M/ jkXV

(Ryy) JX >X qBHF2`bQM@C2`/2X h?2 .2Hi�iB+F S`QD2+i, G2�`MBM; Zm�MiBi�iBp2 *?�M;2 BM *QK@

TH2t avbi2Kb rBi? 1tT`2bbBp2 h2+?MQHQ;B2bX S?. i?2bBb- 1p�MbiQM- AG- la�- kyRkX

��Aj9NNe8kX U*Bi2/ QM T�;2 RdXV

(RyR) GX 1X qBMbHQrX S`Q;`�KKBM; T2/�;Q;vě� Tbv+?QHQ;B+�H Qp2`pB2rX �*J aA:*a1

"mHH2iBM- k3UjV,RdĜkk- a2TiX RNNeX U*Bi2/ QM T�;2 jkXV

(Ryk) .X qQH#2`- >X �#2HbQM- 1X aT2`imb- �M/ GX GQQM2vX �TT AMp2MiQ` k, *`2�i2 uQm` PrM

�M/`QB/ �TTbX PǶ_2BHHv J2/B�- "2BDBM;- kM/ 2/BiBQM 2/BiBQM- P+iX kyR9X U*Bi2/ QM

T�;2b Ry �M/ RdXV

(Ryj) aX *X@uX um2M- :X u�QvmM2vQM;- �M/ 1X CQ?MbQMX �m;K2Mi2/ _2�HBiv, �M Pp2`pB2r �M/

6Bp2 .B`2+iBQMb 7Q` �_ BM 1/m+�iBQMX CQm`M�H Q7 1/m+�iBQM�H h2+?MQHQ;v .2p2HQTK2Mi

�M/ 1t+?�M;2- 9URV- CmM2 kyRRX U*Bi2/ QM T�;2b 9y- 88- 8e- �M/ 83XV

(Ry9) LX w�KBM- >X �X _�?BK- EX aX a�pBi�- 1X "?�ii�+?�`vv�- JX w�z�`- �M/ aX LX EX JX

C�KBHX G2�`MBM; "HQ+F S`Q;`�KKBM; mbBM; a+`�i+? �KQM; a+?QQH *?BH/`2M BM J�H�vbB�

�M/ �mbi`�HB�, �M 1tTHQ`�iQ`v aim/vX AM kyR3 9i? AMi2`M�iBQM�H *QM72`2M+2 QM *QK@

Tmi2` �M/ AM7Q`K�iBQM a+B2M+2b UA**PALaV- T�;2b RĜe- �m;X kyR3X U*Bi2/ QM T�;2 8XV
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