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Q7 d9@RR3W BM �`2� #m`M2/ #v i?2 2M/ Q7 i?Bb +2Mim`vX U6H�MMB;�M 2i �HX kyy8V (8) A7

i?2 *Pk H2p2Hb /Qm#H2- �MQi?2` bim/v bm;;2bib i?�i i?2 }`2 b2�bQM H2M;i? BM *�M�/�

rBHH BM+`2�b2 #v kkW- Q` �M 2[mBp�H2Mi Q7 jy /�vbX UqQiiQM �M/ 6H�MMB;�M- RNNjV(e)

h?2b2 T`2/B+iBQMb b22K iQ ?QH/ K2`Bi �b �MQi?2` bBKBH�` bim/v bm;;2bi2/ i?�i i?2 �+im�H

Q#b2`p2/ BM+`2�b2 BM �`2� #m`M2/ BM *�M�/� /m`BM; i?2 H�bi 7Qm` /2+�/2b Bb /B`2+iHv HBMF2/

iQ i?2 `2bmHi Q7 ?mK�M@BM/m+2/ +HBK�i2 +?�M;2X U:BHH2ii 2i �HX kyy9V(N) aBKBH�` `2bmHib

�`2 2tT2+i2/ �`QmM/ i?2 rQ`H/ iQQX LQi QMHv /Q 7Q`2bi }`2b +�mb2 /`�K�iB+ 2+QMQKB+

�M/ bQ+B�H /B{+mHiB2b BM i?2 �z2+i2/ �`2�b- #mi Bi �HbQ +QMi`B#mi2b iQ KQ`2 *Pk `2H2�b2/

BM i?2 �iKQbT?2`2- H2�pBM; � pB+BQmb M2;�iBp2 +v+H2X AM 7�+i- � bim/v 7`QK kyyR BM/B+�i2/

i?�i 7Q`2bi }`2b BM *�M�/� `2H2�b2/ �TT`QtBK�i2Hv kd h; +�`#QM T2` v2�` �M/- BM bQK2

v2�`b- �+im�HHv bm`T�bb2/ Ryy h;- r?B+? Bb i?2 b�K2 �KQmMi Q7 +�`#QM `2H2�b2/ 7`QK

#m`MBM; 7QbbBH 7m2Hb BM *�M�/�X U�KB`Q 2i �HX kyyRV (Ry)

RXkXR *HBK�i2 +?�M;2 �M/ o_

*HBK�i2 +?�M;2 Bb �z2+iBM; 2p2`vQM2- rBi? bQK2 +?�M;2b KQ`2 �TT�`2Mi i?�M Qi?2`bX �

`2+2Mi bim/v b?Qr2/ i?�i �p2`�;2 #�`H2v vB2H/ HQbb2b rQ`H/rB/2 `�M;2/ 7`QK jW iQ RdW

/m2 iQ /`Qm;?i �M/ ?2�i 2ti`2K2bX h?Bb- BM im`M- H2�/b iQ BM+`2�b2/ ;HQ#�H #22` T`B+2b @

bm+? �b � bi�`iHBM; RNjW T`B+2 BM+`2�b2 BM A`2H�M/X Uq2B sB2 2i �H- kyR3 (d)V L�im`�HHv-

� i?`2�i iQ i?2 �p�BH�#BHBiv �M/ 2+QMQKB+ �++2bbB#BHBiv Q7 #22` Bb #Qi? M2rbrQ`i?v �M/



AMi`Q/m+iBQM R3

�H�`KBM; 7Q` KQbi T2QTH2X >Qr2p2`- MQi �HH +QMb2[m2M+2b Q7 +HBK�i2 +?�M;2 �`2 2[m�HHv

�TT�`2MiX *HBK�i2 +?�M;2 Bb � +QKTH2t Bbbm2 r?B+?- 7Q` KQbi T2QTH2- Bb /B{+mHi iQ 7mHHv

;`�bT #2+�mb2 QM2 /Q2b MQi b22 i?2 2MpB`QMK2Mi +?�M;BM; }`bi@?�M/ Q` QM � `2;mH�`

#�bBbX Ua+?mH/i 2i �HX- kyRe (3)VX q?2M vQm /Q MQi b22 i?2 BKK2/B�i2 +?�M;2b T2`bQM�HHv

BM vQm` HB72- Bi KB;?i #2 +?�HH2M;BM; iQ i�F2 �+iBQM �M/ K�F2 +?�M;2b BM vQm` QrM HB72X

�//BM; iQ i?Bb +QKTHB+�iBQM Bb i?2 7�+i i?�i T2QTH2 +�MMQi pBbB#Hv b22 i?2 `2bmHib Q7 i?2B`

+QMi`B#miBQM iQ T`2p2MiBM; +HBK�i2 +?�M;2 BMbi�MiHvX LQiB+2�#H2 +?�M;2b i�F2 iBK2 iQ ;Q

BM 2z2+i �M/ `2[mB`2 K�Mv T2QTH2 rQ`FBM; iQ;2i?2` iQr�`/b � +QKKQM ;Q�HX

AMi2`2biBM;Hv- a+?mH/i K2MiBQMb i?�i ǴT2QTH2 BM BM/mbi`B�HBx2/ M�iBQMb i2M/ iQ T2`+2Bp2

+HBK�i2 +?�M;2 �b � /Bbi�Mi T`Q#H2K- #Qi? ;2Q;`�T?B+�HHv �M/ i2KTQ`�HHv- r?B+? +�M

/�KT2M 72�` �M/ Qi?2` 2KQiBQM�H `2bTQMb2b i?�i KQiBp�i2 2zQ`ib iQ KBiB;�i2 +HBK�i2

+?�M;2ǴX aQ 2p2M #2BM; BM �M BM/mbi`B�HBx2/ +QmMi`v rBi? i?2 `2bQm`+2b- BM7Q`K�iBQM- �M/

2/m+�iBQM �#Qmi +HBK�i2 +?�M;2- Bi Bb biBHH ?�`/ iQ ;`�bT i?2 b2`BQmbM2bb Q7 i?2 Bbbm2X

PM2 TQbbB#H2 r�v iQ bQHp2 i?Bb @ T`QpB/BM; �M 2KQiBQM�H `2bTQMb2 i?�i +�M KQiBp�i2

T2QTH2 iQ �+i QM +HBK�i2 +?�M;2 @ Bb mbBM; o_X 1p2M /22THv `QQi2/ �iiBim/2b �M/ #B�b2b

+�M #2 +?�M;2/ rBi? i?2 TQr2`7mH BKK2`bBQM i?�i o_ T`QpB/2bX AM � bim/v `2;�`/BM;

pB`im�H `�+2 i`�Mb7Q`K�iBQMb- i?2 HB;?i@bFBMM2/ *�m+�bB�M T�`iB+BT�Mib r2`2 2K#Q/B2/

BM � pB`im�H /�`F@bFBMM2/ #Q/vX h?2B` BKTHB+Bi `�+B�H #B�b r�b bB;MB}+�MiHv `2/m+2/ @

`2;�`/H2bb Q7 i?2 BMBiB�H `�+B�H �iiBim/2b Q` 2KT�i?vX UG�`� J�Bbi2` 2i �HX- kyRjV(N) h?2

T�`iB+BT�Mib BM � bBKBH�` bim/v 2tT`2bb2/ ;`2�i2` KBKB+`v rBi? i?2B` pB`im�H +QmMi2`T�`ib

Q7 i?2 b�K2 bFBM +QHQ`- `2;�`/H2bb Q7 i?2 �+im�H bFBM +QHQ` Q7 i?2 T�`iB+BT�MiX U"û�i`B+2

aX >�bH2` 2i �H- kyRdV (Ry) h?Bb p�HB/�i2b i?2 MQiBQM i?�i /2bTBi2 T`2pBQmbHv ?�pBM; }`K

#2HB27b `2;�`/BM; � iQTB+- Bi Bb +2`i�BMHv TQbbB#H2 iQ �/Dmbi Q` b?B7i b�B/ MQiBQMX

� ;QQ/ 2t�KTH2 Q7 +QK#BMBM; +HBK�i2 +?�M;2 �M/ o_ Bb � bim/v 7`QK ai�M7Q`/ r?2`2

i?2v 2tTHQ`2/ ?Qr QM2 +QmH/ mb2 o_ iQ 7�+BHBi�i2 H2�`MBM; �#Qmi P+2�M �+B/B}+�iBQMX

� M�``�iQ` 2tTH�BMb i?2 +QM+2Ti Q7 Q+2�M �+B/B}+�iBQM �M/ ?Qr i?2 BM+`2�b2 Q7 *Pk

7`QK +HBK�i2 +?�M;2 �HHQrb i?2 KQH2+mH2b iQ +QK#BM2 rBi? >ky iQ 7Q`K +�`#QMB+ �+B/X

h?2 TH�v2` Bb i?2M TH�+2/ BM i?2 r�i2` �b � b+m#� /Bp2` �M/ /Bb+Qp2`b i?�i i?2`2 �`2

K�Mv bT2+B2b �z2+i2/ #v i?BbX G�biHv- i?2 M�``�iQ` 2tTH�BMb ?Qr vQm +�M ?Qr iQ H2�`M

KQ`2 �#Qmi i?2 iQTB+ �M/ ?2HT bmTTQ`i Q+2�M �+B/B}+�iBQM `2b2�`+?X h?Bb bim/v rBHH #2

2t�KBM2/ KQ`2 i?Q`Qm;?Hv BM i?2 `2H�i2/ rQ`F Q7 +?�Ti2` 9X



AMi`Q/m+iBQM RN

RXj 6�+BHBi�iBM; H2�`MBM; �#Qmi +mHim`�H ?2`Bi�;2

h?`Qm;?Qmi ?BbiQ`v- K�Mv #mBH/BM;b- KQMmK2Mib- �M/ Qi?2` ;`2�i bi`m+im`2b Q7 +mHim`�H

BKTQ`i�M+2 ?�p2 #22M /2bi`Qv2/ /m2 iQ }`2X AM kyR3- "`�xBHǶb L�iBQM�H Jmb2mK r�b

/2p�bi�i2/- H2�pBM; BMp�Hm�#H2 �`iB7�+ib BM i?2 �b?2bc ?mM/`2/b Q7 1;vTiB�M �`iB7�+ib-

�M+B2Mi 7QbbBHb- KBHHBQMb Q7 bT2+BK2Mb- �M/ 2p2M �m/BQ `2+Q`/BM;b Q7 MQr@HQbi BM/B;2MQmb

H�M;m�;2b r2`2 /2bi`Qv2/X (RR) �M 2p2M KQ`2 `2+2Mi 2p2Mi Bb i?2 }`2 BM LQi`2@.�K2

/2 S�`Bb- r?2`2 � bi`m+im`2 }`2 #2M2�i? i?2 `QQ7 #`QF2 Qmi QM �T`BH R8- kyRNX (Rk)

h?2 BMi2`BQ` bF2H2iQM Q7 i?2 7�KQmb +�i?2/`�H r�b K�/2 2MiB`2Hv Q7 rQQ/ 7`QK i?2 Rki?

+2Mim`v- �M/ i?Bb �`2�- +QKKQMHv MB+FM�K2/ Ǵi?2 7Q`2biǴ- �HHQr2/ i?2 }`2 iQ bT`2�/

[mB+FHv i?`Qm;?Qmi i?2 QH/ #mBH/BM;X Gm+FBHv- Km+? Q7 i?2 �`irQ`F bm`pBp2/ i?2 }`2

�M/ r�b `2b+m2/- bm+? �b i?2 rQ`H/@7�KQmb bi�BM2/@;H�bb `Qb2 rBM/Qrb- i?2 hmMB+ Q7 aiX

GQmBb- Q` i?2 *`QrM Q7 h?Q`MbX (Rj) h?2 mM7Q`imM�i2 }`2 BM S�`Bb r�b Dmbi QM2 2t�KTH2

Q7 i?2 K�Mv ?2`Bi�;2 bBi2b i?�i �`2 MQi T`2T�`2/ 7Q` bm+? 2p2MibX h?2 lMBi2/ L�iBQMb

1/m+�iBQM�H- a+B2MiB}+ �M/ *mHim`�H P`;�MBx�iBQM UlL1a*PV- r`Bi2b i?�i ǴK�Mv qQ`H/

>2`Bi�;2 T`QT2`iB2b /Q MQi ?�p2 �Mv 2bi�#HBb?2/ TQHB+v- TH�M Q` T`Q+2bb 7Q` K�M�;BM;- BX2X

`2/m+BM; `BbFb �bbQ+B�i2/ rBi? /Bb�bi2`b (XXX)X �b � `2bmHi- ?mM/`2/b Q7 bBi2b �`2 +`BiB+�HHv

2tTQb2/ iQ TQi2MiB�H ?�x�`/b- r?BH2 +QKKmMBiB2b rQ`H/rB/2 �`2 MQi ?�`M2bbBM; i?2 7mHH

TQi2MiB�H Q7 i?2B` ?2`Bi�;2- #Qi? i�M;B#H2 �M/ BMi�M;B#H2- 7Q` `2/m+BM; /Bb�bi2` `BbFXǴ (R9)

S`Qi2+iBM; i?2b2 ?BbiQ`B+ #mBH/BM;b Bb �M BKTQ`i�Mi T�`i Q7 T`2b2`pBM; i?2 +mHim`�H ?2`@

Bi�;2 �M/ i?2 �TTHB+�iBQM +`2�i2/ BM i?Bb `2TQ`i rBHH T`QpB/2 �M QTTQ`imMBiv 7Q` TH�v2`b

iQ H2�`M �#Qmi i?2 ?BbiQ`v �M/ T`2b2`p�iBQM Q7 bm+? � #mBH/BM; @ LB/�`Qb/QK2M- i?2 `Q@

K�M2b[m2 �M/ ;Qi?B+ +�i?2/`�H BM h`QM/?2BKX h?2 mb2`b rBHH �HbQ #2 �#H2 iQ 2tT2`B2M+2

BM o_ ?Qr � `2�H }`2 rQmH/ 2M7QH/ BM LB/�`Qb/QK2M �M/ �ii2KTi iQ i�F2 Bi QmiX

LB/�`Qb/QK2M �+im�HHv ?�b � HQM; ?BbiQ`v Q7 `2biQ`�iBQMb �7i2` mM7Q`imM�i2 }`2b- r2�i?@

2`BM; �M/ /2+�v i?`Qm;?Qmi Bib HB72iBK2X h?2 TH�MM2/ 2tT�MbBQM BM i?2 R9i? +2Mim`v r�b

Tmi iQ �M 2M/ rBi? � }`2 BM Rjk3- rBi? �MQi?2` }`2 BM R9jk i?�i #`Qm;?i KQ`2 /�K�;2 iQ

i?2 +�i?2/`�HX h?2 i?B`/ }`2 BM R8jR #2+�K2 � ;`2�i +�i�bi`QT?2- �M/ bBM+2 R8jd- QMHv

i?2 2�bi2`M ?�H7 Q7 i?2 +�i?2/`�H r�b `QQ72/ �;�BM �M/ i�F2M iQ mb2X Uǟvbi2BM 1F`QHH-

kyR8V (R8) AM Rdy3- i?2 r?QH2 +�i?2/`�H #m`M2/ /QrM 2t+2Ti 7Q` i?2 biQM2 r�HHb- �M/

�;�BM BM RdRN- i?2`2 r�b �MQi?2` }`2 7`QK � HB;?iMBM; bi`BF2X



AMi`Q/m+iBQM ky

qBi? i?2 +`2�iBQM Q7 i?2 LQ`r2;B�M +QMbiBimiBQM BM R3R9 @ r?B+? bi�i2/ i?�i i?2 FBM; Q7

LQ`r�v b?QmH/ #2 +`QrM2/ BM i?2 +�i?2/`�H Q7 h`QM/?2BK @ `2biQ`�iBQM rQ`F r�b /22K2/

M2+2bb�`vX �7i2` K�Mv v2�`b Q7 TH�MMBM; �M/ #m/;2iBM;- i?2 Km+?@M22/2/ `2biQ`�iBQM

}M�HHv #2;�M BM R3eN rBi? �`+?Bi2+i >X1X a+?`BK2` H2�/BM; i?2 rQ`FX Uǟvbi2BM 1F`QHH-

kyR8V (Re) h?2 Q{+B�H `2biQ`�iBQM rQ`F r�b +QKTH2i2/ BM kyyR- KQ`2 i?�M Rjy v2�`b �7i2`

Bi #2;�M- ?Qr2p2`- i?2 `2biQ`�iBQM Bb MQr +QMbB/2`2/ �M QM;QBM; T`Q+2bb �M/ +QMiBMm2b

iQ i?Bb /�v H2�/ #v i?2 LB/�`Qb *�i?2/`�H _2biQ`�iBQM qQ`Fb?QT UL._VX

RXjXR *mHim`�H ?2`Bi�;2 �M/ o_

ǴoB`im�H ?2`Bi�;2Ǵ Bb i?2 i2`K +QBM2/ iQ /2b+`B#2 i?2 +QK#BM�iBQM Q7 pB`im�H `2�HBiv i2+?@

MQHQ;v rBi? +mHim`�H ?2`Bi�;2 +QMi2MiX PM2 Q7 i?2 2�`HB2bi 2t�KTH2b Q7 pB`im�H ?2`Bi�;2

Bb i?2 `2+QMbi`m+iBQM Q7 .m/H2v *�biH2 BM � Kmb2mK- QT2M2/ #v Zm22M 1HBx�#2i? AA BM

RNN9X U"QH�M/ 2i �HX- RNNeV (Rd) h?2 BMbi�HH�iBQM r�b � pB`im�H `2�HBiv iQm` r?2`2 i?2

T�`iB+BT�Mi +QmH/ KQp2 QM2 Q7 irQ +B`+mH�` #miiQMb iQ M�pB;�i2 i?2 j. `2+QMbi`m+iBQM

Q7 i?2 +�biH2X aQK2 K�`F i?Bb �b i?2 bi�`iBM; TQBMi 7Q` mbBM; o_ iQ T`2b2Mi +mHim`�H

?2`Bi�;2 +QMi2Mi iQ i?2 Tm#HB+X 6QHHQrBM; i?Bb- K�Mv Qi?2` Kmb2mKb bi�`i2/ bBKBH�` 2t@

?B#Bib 72�im`BM; pB`im�H 2tT2`B2M+2b Q7 BKTQ`i�Mi +mHim`�H ?2`Bi�;2 bBi2bX h?2 lMBp2`bBiv

Q7 *QHmK#B�Ƕb *QKTmi2` :`�T?B+b �M/ lb2` AMi2`7�+2b G�# r�b QM2 Q7 i?2 }`bi iQ /2@

p2HQT �M �TTHB+�iBQM mbBM; KQ#BH2 �_X U62BM2` 2i �HX- RNNdV (R3) h?2 �BK r�b iQ 2tTHQ`2

i?2 m`#�M 2MpB`QMK2Mi UBX2X- ?2`Bi�;2 iQm`b �`QmM/ i?2 mMBp2`bBivV- �M/ i?2 T�`iB+BT�Mib

r2`2 +�``vBM; #B; #�+FT�+Fb rBi? TQ`i�#H2 +QKTmi2`b bi`�TT2/ QM- r2�`BM; #mHFv >J.b

iQ 2tT2`B2M+2 i?BbX h?2 �TTHB+�iBQM rQmH/ Qp2`H�v j. KQ/2Hb Q7 i?2 #mBH/BM;b i?�i r2`2

T`2b2Mi #27Q`2 i?2 mMBp2`bBiv r�b #mBHi U2X;X- i?2 "HQQKBM;/�H2 �bvHmKV �i Bib Q`B;BM�H

HQ+�iBQMX hQ/�v- KQbi Kmb2mKb 72�im`2 bQK2 7Q`K Q7 s_ +QMi2Mi iQ 2�bB2` /2KQMbi`�i2

7�+im�H +QMi2Mi iQ i?2 Tm#HB+X

hQ /B;Bi�HHv T`2b2`p2 i?2 K�Mv BM�++2bbB#H2 +mHim`�H �`iB7�+ib- �M/ K�F2 i?2K KQ`2

`2�/BHv �p�BH�#H2 7Q` i?2 Tm#HB+- i?2 1l- iQ;2i?2` rBi? � MmK#2` Q7 �bbQ+B�i2/ T�`iM2`b-

?�b bi�`i2/ i?2 .B;B�`i T`QD2+iX (RN) h?2v rBHH #2 mbBM; /`QM2b iQ +�Tim`2 j. b+�Mb Q7

bBi2b U2X;X- +�p2bV i?�i �`2 /B{+mHi 7Q` ?mK�Mb iQ 2Mi2` rBi?Qmi `BbFBM; /�K�;2 iQ i?2

;`QmM/ Q` i?2 b+B2MiBbib i?2Kb2Hp2bX h?2b2 b+�Mb rBHH 7Q`K i?2 #�bBb 7Q` b2p2`�H /�i�#�b2b

i?�i +�M +QKT�`2 Q#D2+ib �M/ K�i+? `2H�i2/ �`iB7�+ibX h?2 b+�Mb rBHH �HbQ #2 mb2/ iQ
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+`2�i2 BMi2`�+iBp2 s_ 2tT2`B2M+2b 7Q` i?2 Tm#HB+ bQ i?2v +�M 2MDQv +mHim`�H ?2`Bi�;2 bBi2b

i?�i rQmH/ ivTB+�HHv #2 `2bi`B+i2/ iQ �mi?Q`Bx2/ b+B2MiBbib QMHvX

6B;m`2 RXj, h?2 }`2 /2T�`iK2Mi BM h`QM/?2BK ?�b `2;mH�` 2t2`+Bb2b BM LB/�`Qb/QK2M
iQ T`2T�`2 7Q` � TQi2MiB�H }`2X S?QiQ, h`QM/?2BK "`�MM@ Q; `2/MBM;biD2M2bi2 Uh"_hV

RX9 _2b2�`+? ;Q�H

h?2 ;Q�H Q7 i?Bb `2b2�`+? T�T2` Bb iQ 2t�KBM2 ?Qr o_ +�M #2 mb2/ iQ T`QKQi2 H2�`MBM;

�M/ `�Bb2 �r�`2M2bb �#Qmi +HBK�i2 +?�M;2 �M/ +mHim`�H ?2`Bi�;2 T`2b2`p�iBQMX h?2`2 �`2

�H`2�/v K�Mv 2tBbiBM; o_ �TTHB+�iBQMb `2;�`/BM; +HBK�i2 +?�M;2 �M/ ?2`Bi�;2 T`2b2`p�@

iBQM b2T�`�i2Hv- ?Qr2p2`- HBiiH2 Bb 7QmM/ +QK#BMBM; i?2b2 Bbbm2b BM QM2 �TTHB+�iBQMX h?2

`2TQ`i 7`QK E� BM/B+�i2/ i?�i i?2 Bbbm2b �`2 `2H�i2/ iQ 2�+? Qi?2` �M/ T`2b2Mi BM LQ`@

r�vǶb +?m`+?2b- �M/ i?Bb `2b2�`+? T�T2` rBHH +QmTH2 i?2K BM QM2 bi�M/�HQM2 �TTHB+�iBQM

rBi? LB/�`Qb/QK2M �b i?2 2MpB`QMK2MiX h?2 T�T2` rBHH +QMbB/2` ?Qr i?2 BKK2`bBQM Q7

o_ +QK#BM2/ rBi? i?2 oB`imBt PKMB UPKMB/B`2+iBQM�H i`2�/KBHH bBKmH�iQ` 7Q` pB`im�H

`2�HBiv ;�K2b 2tTH�BM2/ BM *?�Ti2` kV rBHH �z2+i i?2 TH�v2`Ƕb FMQrH2/;2 �M/ �r�`2@

M2bb Q7 +HBK�i2 +?�M;2 �M/ +mHim`�H ?2`Bi�;2 T`2b2`p�iBQMX >2m`BbiB+b 7Q` ;�K2 /2bB;M

rBHH #2 bim/B2/ �M/ �TTHB2/ iQ;2i?2` rBi? � KQ/2H 7Q` 2p�Hm�iBM; TH�v2` 2MDQvK2Mi BM

;�K2b- Uar22ib2` 2i �HX- kyy8V(ky) �M/ ;�K2 i?2Q`v 7Q` ?Qr iQ K�F2 � ;�K2 7mM �M/

BMi2`2biBM;XUE�i?2`BM2 Ab#Bbi2`- kyy3V (kR) �M 2tBbiBM; �TTHB+�iBQM 7Q` `BbBM; b2� H2p2H BM

h`QM/?2BK U2tTH�BM2/ BM *?�Ti2` 9V rBHH #2 mb2/ �b T�`i Q7 i?2 b2K2bi2` T`QD2+i 7Q`

�M 2p�Hm�iBQM �M/ iQ /2i2`KBM2 r?�i BKT`Qp2K2Mib +�M #2 K�/2X h?2b2 BKT`Qp2K2Mib

rBHH 7Q`K i?2 `2[mB`2K2Mib 7Q` � M2r �TTHB+�iBQM 7Q+mbBM; QM }`2 BM o_X h?2 ;�K2 rBHH

+QMbBbi Q7 irQ /Bz2`2Mi KQ/2b,



AMi`Q/m+iBQM kk

RX *HBK�i2 +?�M;2, h?2 TH�v2` rBHH r�i+? �M BMi`Q/m+iQ`v KQpB2 `2;�`/BM; +HBK�i2

+?�M;2 �M/ � imiQ`B�H Q7 ?Qr iQ TH�v i?2 ;�K2X R �7i2` i?Bb- i?2 TH�v2` Bb TH�+2/

BM �M �`2� +HQb2 iQ LB/�`Qb/QK2M- r?2`2 � }`2 ?�b bi�`i2/X h?2 �BK Q7 i?2 ;�K2

Bb iQ i�F2 Qmi i?2 }`2 #27Q`2 i?2 ?2�Hi? TQBMib `mM QmiX

kX >2`Bi�;2 T`2b2`p�iBQM, h?2 TH�v2` rBHH r�i+? �M BMi`Q/m+iQ`v KQpB2 `2;�`/BM;

?2`Bi�;2 T`2b2`p�iBQM �M/ � imiQ`B�H Q7 ?Qr iQ TH�v i?2 ;�K2Xk �7i2` i?Bb- i?2

TH�v2` Bb TH�+2/ +HQb2 iQ LB/�`Qb/QK2M- �M/ i?2 +?m`+? Bib2H7 Bb QM }`2X h?2 �BK

Q7 i?2 ;�K2 Bb iQ i�F2 Qmi i?2 }`2 #27Q`2 i?2 ?2�Hi? TQBMib `mM QmiX

RX8 _2b2�`+? [m2biBQMb

h?2 7QHHQrBM; �`2 i?2 `2b2�`+? [m2biBQMb 7Q` i?Bb `2TQ`i,

_R, lbBM; i?2 722/#�+F 7`QK i?2 *HBK�i2 Zm2bi �TTHB+�iBQM �M/ `2H�i2/ ;�K2 i?2Q`v-

r?�i �`2 i?2 `2[mB`2K2Mib 7Q` � M2r KQ/mH2 rBi? }`2 BM h`QM/?2BK\ aT2+B}+�HHv 7Q@

+mbBM; QM i?2 i?2Q`v Q7 ;�K2 /2bB;M �M/ +`Bi2`B� bm+? �b i?2 +m``2Mi mb�#BHBiv- `2�HBbK-

2M;�;2K2Mi- �M/ BKK2`bBQM Q7 i?2 �TTHB+�iBQMX

_k, >Qr +�M o_ iQ;2i?2` rBi? i?2 oB`imBt PKMB #2 miBHBx2/ iQ `�Bb2 �r�`2M2bb �#Qmi

+HBK�i2 +?�M;2\ aT2+B}+�HHv HQQFBM; �i 7Q`2bi }`2b �M/ ?Qr +HBK�i2 +?�M;2 Bb BM+`2�bBM;

i?2 �KQmMi �M/ BMi2MbBiv Q7 }`2b �`QmM/ i?2 rQ`H/X

_j, >Qr +�M o_ iQ;2i?2` rBi? i?2 oB`imBt PKMB #2 miBHBx2/ iQ `�Bb2 �r�`2M2bb �#Qmi

?2`Bi�;2 T`2b2`p�iBQM\ aT2+B}+�HHv HQQFBM; �i K�BMi2M�M+2 �b r2HH �b b�72iv K2�bm`2b

i�F2M iQ T`2p2Mi � }`2 7`QK bi�`iBM;X

RXe oB/2Qb

h?2`2 �`2 b2p2`�H pB/2Qb T`2b2Mi2/ BM i?Bb i?2bBb- #Qi? 7Q` i?2 BMi`Q/m+iQ`v pB/2Qb �M/

7Q` i?2 ;�K2TH�vX h?2 uQmhm#2 l_Gb �`2 b?Q`i2M2/ iQ K�F2 i?2K 2�bB2` iQ ivT2 BM-

?Qr2p2`- i?2 7QQiMQi2b `2K�BM i?2 b�K2 rBi? i?2 7mHH HBMFb iQ i?2 pB/2QbX "2HQr 7QHHQrb

� i�#H2 rBi? i?2 pB/2Q HBMFb �M/ /2b+`BTiBQMbX

R?iiTb,ffrrrXvQmim#2X+QKfr�i+?\p49x+2`THv1R+
k?iiTb,ffrrrXvQmim#2X+QKfr�i+?\p4Q*qG�D:m+BQ



AMi`Q/m+iBQM kj

6B;m`2 RX9, oB/2Q Q7 i?2 ;�K2TH�v rBi? �M Qp2`H�v Q7 i?2 TH�v2` TH�v2` mbBM; i?2 o_
2[mBTK2Mi �M/ oB`imBt PKMBX UaQm`+2, ?iiT,ffiBMvX++f;�K2TH�v+?V

.2b+`BTiBQM l_G

:�K2TH�v Q7 #Qi? KQ/mH2b,

+HBK�i2 +?�M;2 �M/ +mHim`�H ?2`Bi�;2
?iiT,ffiBMvX++f;�K2TH�v#Qi?

:�K2TH�v Q7 i?2 +mHim`�H ?2`Bi�;2 KQ/mH2

rBi? 2tTH�M�iQ`v i2tiX lb2/ 7Q` i?2 b2+QM/ bm`p2v
?iiT,ffiBMvX++f;�K2TH�v+?

AMi`Q/m+iQ`v pB/2Q �M/ imiQ`B�H 7Q` +HBK�i2 +?�M;2

UBM/Hm+2/ BM i?2 ;�K2TH�vV
?iiT,ffiBMvX++fimiQ`B�H++

AMi`Q/m+iQ`v pB/2Q �M/ imiQ`B�H 7Q` +mHim`�H ?2`Bi�;2

UBM/Hm+2/ BM i?2 ;�K2TH�vV
?iiT,ffiBMvX++fimiQ`B�H+?

h�#H2 RXR, oB/2Qb mb2/ BM i?2 i?2bBb rBi? i?2 /2b+`BTiBQM �M/ l_Gb 7Q` 2�+?X �HH
pB/2Qb �`2 ?Qbi2/ QM uQmhm#2 �M/ i?2 HBMFb �`2 b?Q`i2M2/ rBi? iBMvX++X



*?�Ti2` k

J2i?Q/

h?Bb i?2bBb Bb 7QHHQrBM; �M Bi2`�iBp2 T`Q+2bb rBi? i2biBM; �M/ BKT`Qp2K2Mib K�/2 BM+`2@

K2Mi�HHv i?`Qm;?Qmi i?2 T`QD2+iX GBi2`�im`2 `2b2�`+? ?�b #22M +QM/m+i2/ i?`Qm;?Qmi

i?2 b2K2bi2` iQ 7Q`K i?2 i?2Q`v- K2i?Q/ �M/ #�+F;`QmM/ 7Q` i?Bb T�T2`X Zm2biBQMM�B`2b-

BMi2`pB2rb �M/ Q#b2`p�iBQMb ?�p2 2bi�#HBb?2/ i?2 #�bBb 7Q` i?2 /�i� mb2/ BM i?2 T`QD2+i-

7QHHQrBM; i?2 `2+QKK2M/�iBQMb 7`QK P�i2bǶ #QQF Ǵ_2b2�`+?BM; BM7Q`K�iBQM bvbi2Kb �M/

+QKTmiBM;Ǵ UP�i2b 2i �H- kyyeV (kk)X

kXR h?2bBb bi`m+im`2

�7i2` i?2 BMi`Q/m+iBQM �M/ i?Bb +?�Ti2` `2;�`/BM; i?2 K2i?Q/- � +?�Ti2` rBi? #�+F;`QmM/

i?2Q`v �#Qmi o_- oB`imBt PKMB- �M/ ;�K2 /2bB;M i?2Q`v Bb T`2b2Mi2/X h?Bb rBHH 2Mbm`2

i?�i i?2 `2�/2` ?�b i?2 `2[mB`2/ #�+F;`QmM/ FMQrH2/;2 �#Qmi i?2 iQTB+X h?2 ;�K2

/2bB;M i?2Q`v `2;�`/BM; 2M;�;2K2Mi �M/ KQiBp�iBQM rBHH 7�+2 �b � 7QmM/�iBQM 7Q` i?2

bm#b2[m2Mi 2KTB`B+�H bim/B2bX *?�Ti2` 9 rBHH #2 +QMbBbi Q7 `2H�i2/ rQ`F �M/ T`2b2Mi �

/2b+`BTiBQM Q7 � o_ 2tT2`B2M+2 BM h`QM/?2BK r?2`2 i?2 b2� H2p2H Bb `BbBM;X �b � T�`i Q7

i?2 b2K2bi2` T`QD2+i- i2biBM; i?Bb 2tBbiBM; �TTHB+�iBQM rBHH #2 /QM2 BM 2KTB`B+�H bim/B2b-

r?B+? rBHH ;Bp2 p�Hm�#H2 /�i� 7Q` 7mim`2 BKT`Qp2K2MibX h?2b2 bim/B2b rBHH +QMbBbi Q7 mb2`

i2biBM;- [m2biBQMM�B`2b- BMi2`pB2rb- �M/ Q#b2`p�iBQMb �M/ rBHH #2 T�`i Q7 +?�Ti2` 8X �M

2p�Hm�iBQM Q7 i?Bb �TTHB+�iBQM #v mbBM; i?2 i?2Q`v 7`QK +?�Ti2` j rBHH #2 +QM/m+i2/ BM

+?�Ti2` e �M/ rBHH 7Q`K i?2 #�bBb 7Q` i?2 `2[mB`2K2Mib 7Q` i?2 BKTH2K2Mi�iBQM T?�b2X

*?�Ti2` d rBHH +QM+2`M i?2 }M�H �TTHB+�iBQM �M/ BKTH2K2Mi�iBQM �M/ �7i2` /2p2HQTBM;

k9



J2i?Q/ k8

T`QiQivT2b 7Q` i?2 M2r �TTHB+�iBQM- M2r 2KTB`B+�H bim/B2b rBHH #2 +QM/m+i2/ 7Q` i?Bb

�TTHB+�iBQMX h?2 K2i?Q/ 7Q` i?2 bim/B2b rBHH #2 T`2b2Mi2/ BM +?�Ti2` 3 �M/ i?2 `2bmHib

rBHH #2 T`2b2Mi2/ BM +?�Ti2` N rBi? � /Bb+mbbBQM Q7 i?2 }M/BM;b 7QHHQrBM; i?2`2�7i2` BM

+?�Ti2` RyX G�biHv- � +QM+HmbBQM rBHH +QKTH2i2 i?2 i?2bBb BM +?�Ti2` RRX

kXk .�i� ;2M2`�iBQM

h?2 /�i� rBHH #2 +QHH2+i2/ KQbiHv i?`Qm;? pBbBiQ`b Q7 i?2 AJh1G o_ G�# �i LhLl

.`�;pQHHX h?2b2 T�`iB+BT�Mib rBHH i`v Qmi i?2 2tBbiBM; �TTHB+�iBQM �b r2HH �b i?2 M2r

T`QiQivT2b- �M/ ;Bp2 i?2B` 722/#�+F i?`Qm;? [m2biBQMM�B`2b �M/ BMi2`pB2rbX Pi?2` Q#@

b2`p�iBQMb- BMi2`pB2rb �M/fQ` BM7Q`K�H +QMp2`b�iBQMb rBHH #2 r`Bii2M /QrM �b r2HHX h?2

T`QD2+i Bb T�`i Q7 � +QK#BM2/ `2TQ`iBM; iQ i?2 LQ`r2;B�M *2Mi`2 7Q` _2b2�`+? .�i� ULa.V

7`QK i?2 AJh1G H�#X S�`iB+mH�` [m2biBQMM�B`2b Q` Q#b2`p�iBQMb rBHH #2 +QM/m+i2/ 7Q`

T2QTH2 rBi? �//BiBQM�H FMQrH2/;2 Q7 � bm#D2+i iQ miBHBx2 i?2B` 2tT2`iBb2X h?2 [m2biBQM@

M�B`2b rBHH #2 ;Bp2M �7i2` i?2 T�`iB+BT�Mi ?�b i`B2/ i?2 �TTHB+�iBQM �M/ rBHH #2 /QM2 mbBM;

:QQ;H2 6Q`Kb �M/ JB+`QbQ7i 6Q`KbX S`Bp�+v 7Q`Kb rBHH #2 }HH2/ r?2M `2[mB`2/ �M/

�ii�+?2/ BM i?2 �TT2M/BtX

kXj GBF2`i b+�H2

JQbi Q7 i?2 [m2biBQMb i?�i �`2 T�`i Q7 i?2 [m2biBQMM�B`2b rBHH #2 mbBM; i?2 GBF2`i b+�H2X

UGBF2`i- RNjkV(kj) qBi? � GBF2`i b+�H2- T�`iB+BT�Mib `2bTQM/ QM � bvKK2i`B+ �;`22@

/Bb�;`22 b+�H2 7Q` �M �``�v Q7 bi�i2K2MibX h?2`2 �`2 b2p2`�H /Bz2`2Mi GBF2`i b+�H2b +QK@

KQMHv mb2/ 7Q` 2KTB`B+�H bim/B2bX h?Bb `2TQ`i rBHH miBHBx2 i?2 }p2@TQBMi GBF2`i b+�H2

BHHmbi`�i2/ #2HQr,

RX ai`QM;Hv �;`22

kX �;`22

jX L2mi`�H

9X .Bb�;`22

8X ai`QM;Hv /Bb�;`22



J2i?Q/ ke

lbBM; i?2 GBF2`i b+�H2 KQ`2 �++m`�i2Hv +�Tim`2b i?2 BMi2MbBiv Q7 i?2 722HBM;b 7Q` � ;Bp2M

bi�i2K2Mi- +QKT�`2/ iQ � bBKTH2 i`m2f7�Hb2 Q` �;`22f/Bb�;`22 7�+iX

kX9 1p�Hm�iBQM Q7 `2bmHib

kX9XR Zm2biBQMM�B`2b

h?2 /�i� 7`QK i?2 }`bi [m2biBQMM�B`2b 7`QK i?2 b2K2bi2` T`QD2+i U#�+F;`QmM/V rBHH #2

mb2/ iQ /2i2`KBM2 r?�i 72�im`2b i?�i +QmH/ #2 BKT`Qp2/ QM i?2 2tBbiBM; �TTHB+�iBQM �M/

i?2 `2bmHib rBHH #2 2t�KBM2/ iQ 2p�Hm�i2 i?2 BKK2`bBQM- `2�HBbK- �M/ 2/m+�iBQM�H mb2

Q7 i?2 �TTHB+�iBQMX UbT2+B}+�HHv r?2M +QKT�`BM; Bi iQ 2tBbiBM; i?2Q`B2b 7Q` 2M;�;2K2Mi-

KQiBp�iBQM- �M/ BKK2`bBQMVX h?2 +QK#BM�iBQM Q7 i?Bb 2KTB`B+�H /�i� �M/ i?2Q`2iB+�H

�M�HvbBb 7`QK `2b2�`+? HBi2`�im`2 rBHH 7Q`K i?2 #�bBb 7Q` i?2 `2[mB`2K2Mib Q7 i?2 �T@

THB+�iBQMX h?2 bm#b2[m2Mi [m2biBQMM�B`2b rBHH #2 +QM/m+i2/ �7i2` /2p2HQTK2Mi Q7 i?2

M2r �TTHB+�iBQM ?�b bi�`i2/ �M/ rBHH #2 mb2/ iQ 2bi�#HBb? 7m`i?2` BKT`Qp2K2Mib iQ i?2

�TTHB+�iBQM #2BM; /2p2HQT2/X

kX9Xk AMi2`pB2rb

h?2 BMi2`pB2rb �`2 KQbiHv bi`m+im`2/ BMi2`pB2rb rBi? [m2biBQMb T`2T�`2/ #27Q`2?�M/ �M/

i?2 bB;M2/ +QMb2Mi 7Q`Kb �`2 BM i?2 �TT2M/BtX h?2 `2bmHib �`2 2p�Hm�i2/ mbBM; i?2K�iB+

�M�HvbBb rBi? i?2 b�K2 K2i?Q/ /2b+`B#2/ BM i?2 T�T2` #v oB`;BMB� "`�mM �M/ oB+iQ`B�

*H�`F2 UkyyeV (k9)X

kX9XkXR h?2K�iB+ �M�HvbBb

h?2K�iB+ �M�HvbBb Bb � K2i?Q/ 7Q` �M�HvxBM; [m�HBi�iBp2 /�i�X h?2K�iB+ �M�HvbBb Bb Q7i2M

mb2/ iQ 2p�Hm�i2 i?2 `2bmHib Q7 �M BMi2`pB2r BM � KQ`2 bi`m+im`2/ K�MM2` �M/ i?2 bBt

bi2Tb +QKKQMHv mb2/ �`2,

RX 6�KBHB�`Bx�iBQM

kX *Q/BM;

jX :2M2`�iBM; i?2K2b



h?2Q`v kd

9X _2pB2r i?2K2b

8X .2}MBM; �M/ M�KBM; i?2K2b

eX q`BiBM; mT

h?2 }`bi bi2T Bb iQ 7�KBHB�`Bx2 vQm`b2H7 rBi? i?2 /�i�X 6Q` BMi2`pB2rb- i?Bb BM+Hm/2b ;QBM;

i?`Qm;? i?2 MQi2b Q7 i?2 BMi2`pB2r- i`�Mb+`B#BM; Bi- `2�/BM; Bi i?Q`Qm;?Hv �M/ ;2iiBM; 7�@

KBHB�` rBi? BiX L2ti mT Bb }M/BM; +Q/BM; BM i?2 i2tiX h?Bb Bb /QM2 #v ?B;?HB;?iBM; T?`�b2b

Q` b2Mi2M+2b i?�i +Q``2bTQM/b iQ � H�#2H Q` Ǵ+Q/2Ǵ i?�i /2b+`B#2b i?2 +QMi2MiX h?2 i?B`/

bi2T Bb iQ i?2M mb2 i?2b2 +Q/2b iQ ;2M2`�i2 i?2K2b #v B/2MiB7vBM; T�ii2`Mb �KQM; i?2KX

1HBKBM�iBM; +Q/2b �M/fQ` +QK#BMBM; i?2K Bb +QKKQM iQ /Q BM i?Bb bi2TX h?2 7Qm`i?

bi2T Bb i?2M iQ `2pB2r i?2 i?2K2b �M/ K�F2 bm`2 i?2v �`2 �M �++m`�i2 `2T`2b2Mi�iBQM Q7

i?2 /�i�X 6QHHQrBM; i?Bb- i?2 M2ti bi2T Bb iQ /2}M2 �M/ M�K2 i?2 i?2K2b- �M/ H�biHv i?2

}M�H- bBti? bi2T Bb iQ r`Bi2 mT i?2 `2bmHib Q7 i?2 �M�HvbBbX



*?�Ti2` j

h?2Q`v

Jm+? Q7 i?2 i?2Q`v Bb #�b2/ QM i?2 `2b2�`+? /QM2 BM i?2 b2K2bi2` T`QD2+i �M/ Bb `2i�BM2/

BM i?Bb `2TQ`iX

jXR 1ti2M/2/ _2�HBiv Us_V

1ti2M/2/ `2�HBiv Bb �M mK#`2HH� i2`K iQ /2b+`B#2 i?2 +QK#BM2/ 2H2K2Mib Q7 ?mK�M@

K�+?BM2 BMi2`�+iBQM rBi? +QKTmi2`@;2M2`�i2/ 2MpB`QMK2Mib i?�i 2Bi?2` K2`;2 i?2 pB`im�H

�M/ i?2 T?vbB+�H rQ`H/ Q` +`2�i2 �M 2MiB`2Hv M2r- BKK2`bBp2 pB`im�H rQ`H/X :2M2`�HHv-

i?2 i2`K Bb +QKT`Bb2/ Q7 i?`22 ivT2b Q7 `2�HBiB2b (k8),

Ç oB`im�H _2�HBiv Uo_V

Ç JBt2/ _2�HBiv UJ_V

Ç �m;K2Mi2/ _2�HBiv U�_V

h?Bb T�T2` rBHH #`B2~v /Bb+mbb i?2 i?`22 iQ ;2i �M Qp2`pB2r Q7 s_ �M/ rBHH /Bp2 /22T2`

BMiQ i?2 bT2+B}+ ?�`/r�`2 mb2/ 7Q` i?2 pB`im�H 2tT2`B2M+2 BM h`QM/?2BKX

jXRXR oB`im�H _2�HBiv Uo_V

oB`im�H _2�HBiv Bb ;2M2`�HHv +QMbB/2`2/ iQ #2 � 7mHHv BKK2`bBp2 2tT2`B2M+2 BM � bBKmH�i2/

/B;Bi�H 2MpB`QMK2MiX lbBM; � >2�/@JQmMi2/@.BbTH�v U>J.V- i?2 mb2` 2tT2`B2M+2b �

k3



h?2Q`v kN

6B;m`2 jXR, h?2 i?`22 K�DQ` +QKTQM2Mib `2H�i2/ iQ 1ti2M/2/ _2�HBiv Us_V

pB`im�H rQ`H/ rBi? � jey@/2;`22 pB2r Q7 BiX h?2 pB`im�H rQ`H/ KQp2b �b i?2 mb2`Ƕb ?2�/

KQp2b- `2bmHiBM; BM � 722HBM; Q7 T`2b2M+2 BM i?2 /B;Bi�H rQ`H/- �M/ i?2 `2�HBbK Bb Q7i2M

7m`i?2` BKT`Qp2/ rBi? bQmM/ �M/ i?2 �#BHBiv iQ BMi2`�+i rBi? Q#D2+ib Q` 2H2K2Mib BM i?2

rQ`H/X �Hi?Qm;? i?2 KQbi +QKKQM ivT2 Q7 o_ iQ/�v Bb /2}MBi2Hv i?`Qm;? >J.- i?2`2

�`2 b2p2`�H Qi?2` K2i?Q/b iQ 2tT2`B2M+2 oB`im�H _2�HBivX aT2+B�HHv /2bB;M2/ `QQKb- 7Q`

2t�KTH2- rBi? KmHiBTH2 H�`;2 b+`22Mb- +�M �HbQ b2`p2 i?2 b�K2 Tm`TQb2X aBKmH�iBQMb 7Q`

/Bz2`2Mi p2?B+H2b �M/fQ` K�+?BM2b �`2 �HbQ p2`v +QKKQM r?2`2 i?2 /`Bp2` Bb T?vbB+�HHv

b2�i2/ rBi?BM i?2 K�+?BM2 +QMM2+i2/ iQ � #B; b+`22MX h?2 KQiBQM 722/#�+F- iQ;2i?2`

rBi? i?2 �m/BQ �M/ pBbm�H +m2b- ;Bp2b i?2 T�`iB+BT�Mi i?2 BKT`2bbBQM Q7 �+im�HHv QT2`�i@

BM; i?2 K�+?BM2X h?Bb `2KQp2b i?2 /�M;2` Q7 QT2`�iBM; i?2 K�+?BM2 BM `2�H HB72 �M/ i?2

+QMb2[m2M+2b i?�i KB;?i 7QHHQr 7`QK � KBbi�F2- KBb+�H+mH�iBQM- Q` ?mK�M 2``Q`X Pi?2`

ivTB+�H �TTHB+�iBQMb 7Q` o_ BM+Hm/2 2/m+�iBQM- KBHBi�`v- �bi`QM�mi i`�BMBM;- ~B;?i bBKm@

H�iQ`b- KBM2` i`�BMBM;- �`+?Bi2+im`�H /2bB;M- /`Bp2` i`�BMBM;- #`B/;2 BMbT2+iBQM- �M/ Km+?

KQ`2X

jXRXk �m;K2Mi2/ _2�HBiv U�_V

AMbi2�/ Q7 `2TH�+BM; i?2 `2�H rQ`H/ +QKTH2i2Hv- �m;K2Mi2/ _2�HBiv b22Fb iQ �// �//B@

iBQM�H +QKTmi2`@;2M2`�i2/ T2`+2Tim�H BM7Q`K�iBQM QM iQT Q7 i?2 `2�H rQ`H/X *QKT�`BM;

Bi iQ o_ rBi? �M >J.- Bi +�M #2 /2b+`B#2/ �b Ǵ� 7Q`K Q7 pB`im�H `2�HBiv r?2`2 i?2

T�`iB+BT�MiǶb ?2�/@KQmMi2/ /BbTH�v Bb i`�MbT�`2MiXǴ U>bBM@E�B qm 2i �HX- kyRkV (ke) �_

+�M #2 `2T`2b2Mi2/ #v i?`22 /BbiBM+i +?�`�+i2`BbiB+b, (ke)

Ç *QK#BM�iBQM Q7 `2�H �M/ pB`im�H rQ`H/b

Ç _2�H@iBK2 BMi2`�+iBQM



h?2Q`v jy

Ç �++m`�i2 j. `2;Bbi`�iBQM Q7 pB`im�H �M/ `2�H Q#D2+ib

h?2 BM7Q`K�iBQM T`2b2Mi2/ +�M #2 BM i?2 7Q`K Q7 pBbm�H Qp2`H�vb- ?�TiB+ 722/#�+F- Q` Qi?2`

b2MbQ`v T`QD2+iBQMbX qBi? i?2 ?2HT Q7 /Bz2`2Mi �_ i2+?MQHQ;B2b- i?2 BM7Q`K�iBQM �#Qmi

i?2 bm``QmM/BM; `2�H rQ`H/ Q7 i?2 mb2` #2+QK2b BMi2`�+iBp2 �M/ /B;Bi�HHv K�MBTmH�i2/X

�_ ?�b `2+2MiHv b22M � bi2�/v mTr�`/ i`2M/ rBi? i?2 `Bb2 Q7 bK�`iT?QM2b +�T�#H2 Q7

K�TTBM; Qmi i?2 rQ`H/ BM `2�H@iBK2 i?`Qm;? i?2 bK�`iT?QM2Ƕb +�K2`� �M/ TH�+2 Q#D2+ib

BMiQ i?2 `2�H rQ`H/X � +H�bbB+ 2t�KTH2 Q7 i?Bb Bb i?2 bm++2bb Q7 i?2 �_@;�K2 SQF2KQM

:P- r?2`2 i?2 TH�v2`b +�M +�i+? SQF2KQMb b22KBM;Hv 2tBbiBM; BM i?2 `2�H rQ`H/ /m2 iQ

�_X

jXRXj JBt2/ _2�HBiv UJ_V

h?2 i2`Kb �m;K2Mi2/ _2�HBiv �M/ JBt2/ _2�HBiv �`2 Q7i2M +QM7mb2/ �M/ bQK2iBK2b

mb2/ BMi2`+?�M;2�#HvX >Qr2p2`- r?BH2 �m;K2Mi2/ _2�HBiv Bb mbm�HHv b22M �b oB`im�H

Q#D2+ib i?�i Qp2`H�v i?2 `2�H rQ`H/- JBt2/ _2�HBiv MQi Dmbi Qp2`H�vb- #mi �M+?Q`b pB`im�H

Q#D2+ib iQ i?2 `2�H rQ`H/X lbBM; i?2 2t�KTH2 �#Qp2 rBi? SQF2KQM :Q- B7 vQm T?vbB+�HHv

KQp2 +HQb2` iQ i?2 SQF2KQM Bi KQp2b �r�v 7`QK vQmX AM J_- i?2 SQF2KQM rQmH/ #2

�M+?Q`2/- �M/ �b vQm KQp2 +HQb2`- i?2 SQF2KQM rQmH/ ;2i #B;;2`- �M/ Bi rQmH/ b22K

�b Bi Bb Dmbi bi�M/BM; i?2`2X JQpBM; �`QmM/ �M/ b22BM; Bi 7`QK /Bz2`2Mi �M;H2b rQmH/

T`QpB/2 � bBKBH�` 2z2+iX Ai Bb �HbQ Q7i2M TQbbB#H2 iQ BMi2`�+i rBi? i?2 Q#D2+ib M�im`�HHv

mbBM; vQm` ?�M/b- 7m`i?2` KBMBKBxBM; i?2 ;�T #2ir22M i?2 `2�H rQ`H/ �M/ i?2 pB`im�H

rQ`H/X

jXk >�`/r�`2

hQ 2tT2`B2M+2 s_- /Bz2`2Mi ?�`/r�`2 Bb `2[mB`2/X AM i?Bb b2+iBQM- r2 rBHH /Bb+mbb bQK2

Q7 i?2 ?�`/r�`2 i?�i Bb +QKKQMHv mb2/ 7Q` i?2 p�`BQmb s_ �TTHB+�iBQMbX

jXkXR >2�/@KQmMi2/ .BbTH�v U>J.V

JQbi s_ �TTHB+�iBQMb �`2 QT2`�i2/ mbBM; � ?2�/@KQmMi2/ /BbTH�vX L�im`�HHv- 7`QK

i?2 M�K2- �M >J. Bb � /BbTH�v /2pB+2 i?�i Bb KQmMi2/ QM vQm` ?2�/X hvTB+�HHv Bi



h?2Q`v jR

+QMbBbib Q7 irQ bK�HH /BbTH�vb- QM2 7Q` 2�+? 2v2 U#BMQ+mH�`V- �Hi?Qm;? bBM;H2@2v2 ?2�/b2ib

UKQMQ+mH�`V �HbQ 2tBbiX lbBM; irQ /BbTH�vb BMbi2�/ Q7 QM2 ;Bp2b i?2 mb2` � b2Mb2 Q7

/2Ti? �M/ i?2`2#v BM+`2�b2b i?2 `2�HBbKX JQbi >J.b �HbQ BM+Hm/2b � i`�+FBM; /2pB+2 bQ

i?�i r?2M i?2 mb2` KQp2b ?Bb ?2�/- i?2 pB2r /BbTH�v2/ 7Q` i?2 mb2` KQp2b �HQM; rBi?

BiX �//BiBQM�HHv- Bi Bb +QKKQM iQ BM+Q`TQ`�i2 /m�H bT2�F2`b i?�i }i �`QmM/ i?2 2�`b iQ

T`QpB/2 � bm``QmM/ bQmM/ 7Q` #2ii2` BKK2`bBQMX

jXkXRXR P+mHmb _B7i

S2`?�Tb i?2 KQbi 7�KQmb 2t�KTH2 Q7 �M >J. Bb i?2 P+mHmb _B7iX �MMQmM+2/ BM kyRk

�b Ǵ_B7iǴ- i?2 ?2�/b2i �BK2/ iQ T`QpB/2 o_ ?2�/b2i 2�bBHv �++2bbB#H2 7Q` /2p2HQT2`b �M/

+QMbmK2`bX �7i2` � bm++2bb7mH EB+Fbi�`i2` +�KT�B;M (kd)- irQ p2`bBQMb Q7 i?2 ?2�/b2i

r2`2 `2H2�b2/c P+mHmb o_ .ER U.2p2HQTK2Mi EBi RV �M/ P+mHmb o_ .Ek U.2p2HQT@

K2Mi EBi kVX h?2 }`bi p2`bBQM r�b `2H2�b2/ iQ #�+F2`b BM J�`+? kyRj rBi? i?2 BMi2Mi iQ

?�p2 /2p2HQT2`b K�F2 +QMi2Mi 7Q` i?2 bm#b2[m2Mi +QMbmK2` `2H2�b2X h?2 ?2�/b2i #Q�bi2/

� }2H/ Q7 pB2r U6PoV Q7 RRy /2;`22b- r?B+? r�b KQ`2 i?�M /Qm#H2 i?2 6Po Q7 i?2 >J.b

7`QK Qi?2` +QKT�MB2bX h?2 `2bQHmiBQM r�b Rk3yt3yy URe,Ry �bT2+i `�iBQV- r?B+? +Q``2@

bTQM/b iQ e9yt3yy T2` 2v2 U9,8 �bT2+i `�iBQVX h?2 .Ek r�b `2H2�b2/ BM CmHv kyR9 �M/

BKT`Qp2/ mTQM i?2 722/#�+F ;2M2`�i2/ 7`QK .ERX h?2 KQbi MQiB+2�#H2 722/#�+F r�b

7`QK i?2 TQQ` `2bQHmiBQM Q7 i?2 /BbTH�v- �M/ i?Bb r�b BM+`2K2Mi�HHv BKT`Qp2/ �M/ i2bi2/

BM i?2 irQ mM`2H2�b2/ Ǵ>.Ǵ �M/ Ǵ*`vbi�H *Qp2Ǵ T`QiQivT2b #27Q`2 }M�HHv #2BM; BM+Q`TQ@

`�i2/ BMiQ i?2 .EkX h?2 b2+QM/ `2H2�b2 Q7 i?2 /2p2HQTK2Mi FBi ?�/ � ?B;?2`@`2bQHmiBQM

UNeytRy3y T2` 2v2V HQr@T2`bBbi2M+2 PG1. /BbTH�v- ?B;?2` `27`2b? `�i2- TQbBiBQM�H i`�+F@

BM;- �M/ vQm MQ HQM;2` M22/2/ iQ ?�p2 �M 2ti2`M�H +QMi`QH #QtX h?2 p2`bBQM i?�i r�b

}M�HHv `2H2�b2/ iQ i?2 +QMbmK2`b r�b i?2 P+mHmb _B7i *oR U*QMbmK2` o2`bBQM RVX Ai r�b

`2H2�b2/ BM J�`+? kyRe �M/ r�b �M BKT`Qp2K2Mi QM i?2 T`2pBQmb p2`bBQMb rBi? #2ii2`

`2bQHmiBQM URy3ytRkyy `2bQHmiBQM `mMMBM; �i Ny >xV- BMi2;`�i2/ �m/BQ �M/ KQ`2 7Q+mb QM

i?2 �2bi?2iB+b /m2 iQ Bi #2BM; `2H2�b2/ iQ � #`Q�/2` Tm#HB+X h?2 H�i2bi p2`bBQM Q7 i?2

P+mHmb o_ ?2�/b2i Bb i?2 P+mHmb _B7i aX Ai ?�b � k-8eytR-99y G*. `mMMBM; �i 3y>x

rBi? i?2 M2r /QKBM�Mi 72�im`2 #2BM; i?2 i`�+Fb i?2 TQbBiBQM Q7 Bib2H7 �M/ Bib +QMi`QHH2`b

BM j. bT�+2 mbBM; P+mHmb AMbB;?iX Ai mb2b � +QK#BM�iBQM Q7 8 +�K2`�b- BM7`�`2/ b2MbQ`b-

�++2H2`QK2i2`b- �M/ +QKTmi2` pBbBQM iQ �+?B2p2 i?BbX



h?2Q`v jk

6B;m`2 jXk, h?2 P+mHmb _B7i *oR U*QMbmK2` o2`bBQM RV- � pB`im�H `2�HBiv ?2�/b2i
K�/2 #v P+mHmb o_ �M/ `2H2�b2/ BM kyReX aQm`+2, (k3)

jXkXRXk >h* oBp2

6QHHQrBM; i?2 bm++2bb Q7 P+mHmb- >h* T�`iM2`2/ mT rBi? o�Hp2 iQ +`2�i2 Bib QrM o_

?2�/b2iX h?2 ?2�/b2i r�b M�K2/ Ǵ>h* oBp2Ǵ �M/ r�b `2H2�b2/ BM �T`BH kyReX h?2

?2�/b2i ?�b irQ PG1. b+`22Mb- 2�+? rBi? � `2bQHmiBQM Q7 Ry3ytRkyy UkReytRkyy +QK@

#BM2/V `mMMBM; �i � `27`2b? `�i2 Q7 Ny>x rBi? � RRy@/2;`22 6PoX Ai BM+Hm/2b � 7`QMi@7�+BM;

+�K2`� r?B+? +�M #2 mb2/ iQ b22 r?�iǶb BM 7`QMi Q7 vQm rBi?Qmi i�FBM; Qz i?2 ?2�/b2i-

�M/ �HbQ �+i �b � b�72iv 72�im`2X h?2 >h* oBp2 Bb �HbQ b?BTT2/ rBi? +QMi`QHH2`b i?�i

+QMi�BM k9 BM7`�`2/ b2MbQ`b i?�i +�M F22T i`�+F Q7 r?2`2 i?2 +QMi`QHH2`b �`2 mbBM; i?2

oBp2 "�b2 ai�iBQMb U�HbQ +�HH2/ GB;?i?Qmb2 h`�+FBM; avbi2KVX h?Bb i`�+FBM; bvbi2K +`2@

�i2b � pB`im�H bT�+2 Q7 mT iQ 8t8K �M/ �++m`�i2Hv i`�+Fb i?2 TQbBiBQM Q7 i?2 ?2�/b2i �M/

i?2 +QMi`QHH2`b mbBM; BM7`�`2/ TmHb2b �i ey TmHb2b T2` b2+QM/X � T`Q p2`bBQM Q7 i?2 ?2�/@

b2i r�b `2H2�b2/ BM C�Mm�`v kyR3 �M/ 72�im`2/ � ?B;?2` `2bQHmiBQM /BbTH�v Q7 R99ytReyy

Uk33ytReyy +QK#BM2/V- � b2+QM/ Qmir�`/@7�+BM; +�K2`�- ?2�/T?QM2b- �M/ � KB+`QT?QM2

7Q` MQBb2 +�M+2HBM;X(kN) h?Bb Bb i?2 ?2�/b2i i?�i r�b mb2/ BM i?2 T`2pBQmb rQ`F U*?�Ti2`

jV �M/ rBHH #2 mb2/ 7Q` i?2 +QMiBMm2/ rQ`F Q7 i?2 K�bi2`Ƕb i?2bBbX

6B;m`2 jXj, h?2 >h* oBp2 `2H2�b2/ BM kyRe- aQm`+2, (jy)



h?2Q`v jj

jXkXk oB`imBt PKMB

h?2 oB`imBt PKMB Bb �M QKMB/B`2+iBQM�H i`2�/KBHH- K2�MBM; vQm +�M KQp2 BM �Mv /B`2+@

iBQM �HHQrBM; vQm mM2M+mK#2`2/ KQp2K2Mi BM � pB`im�H bT�+2X (pB`imBt@PKMB@kyRN)

Ai rQ`Fb #v i`�+FBM; i?2 KQp2K2Mi Q7 i?2 722i �b i?2 TH�v2`Ƕb 722i bHB/2 QM i?2 bHBTT2`v

bm`7�+2 Q7 i?2 oB`imBt PKMBX h?2 TH�v2` r2�`b bT2+B�H K�/2 HQr@7`B+iBQM b?Q2b U�#Qp2 Q`

BMbi2�/ Q7 `2;mH�` b?Q2bV �M/ i?2b2 b?Q2b bHB/2 KQ`2 2�bBHv QM i?2 bm`7�+2 Q7 i?2 /2pB+2X

� b2MbQ` Bb �ii�+?2/ iQ 2�+? b?Q2 K�FBM; Bi TQbbB#H2 iQ i`�+F � T2`bQMǶb TQbBiBQM- i?2

H2M;i? Q7 i?2B` bi`B/2- �M/ ?Qr 7�bi i?2v �`2 KQpBM;X 6Q` b�72iv- i?2 TH�v2` r2�`b � ?�`@

M2bb �`QmM/ i?2 r�Bbi i?�i Bb +QMM2+i2/ iQ i?2 oB`imBt PKMB- r?B+? Bb �#H2 iQ `Qi�i2 jey

/2;`22bX h?2 /2pB+2 Bb +QKT�iB#H2 rBi? >h* oBp2 �M/ �HHQrb TH�v2`b iQ r�HF- `mM- �M/

2tT2`B2M+2 pB`im�H bT�+2b 7`22Hv BM � p�`B2iv Q7 ;�K2bX h?2 T`QD2+i r�b BMBiB�HHv 7mM/2/

i?`Qm;? � EB+Fbi�`i2` +�KT�B;M- `2�+?BM; i?2 iQT Ry KQbi 7mM/2/ T`QD2+ib �i i?2 iBK2-

#mi ?�b MQr `�Bb2/ Qp2` 0ky KBHHBQM 7`QK T`Bp�i2 BMp2biQ`b �M/ BMbiBimiBQMbX EB+Fbi�`i2`b

#2;�M `2+2BpBM; i?2B` /2pB+2 �`QmM/ C�Mm�`v kyRdc ?Qr2p2`- iQ/�v- i?2 oB`imBt PKMB

Bb QMHv �p�BH�#H2 i?`Qm;? #mbBM2bb BM[mB`2bX Gm+FBHv- i?2 AJh1G o_ G�# �i .`�;pQHH

�+[mB`2/ QM2- �M/ i?2 ;�K2 /2p2HQT2/ BM i?2 T`2pBQmb rQ`F U*?�Ti2` jV mb2b i?2 oB`imBt

PKMB iQ KQp2 �`QmM/ 7`22Hv BM h`QM/?2BK +BivX

6B;m`2 jX9, oB`imBt PKMB



h?2Q`v j9

jXkXj *v#2`Bi? oB`im�HBx2`

�MQi?2` QKMB/B`2+iBQM�H i`2�/KBHH Bb i?2 *v#2`Bi? oB`im�HBx2`X (jR) Ai 7mM+iBQMb bBKBH�`Hv

iQ i?�i Q7 i?2 PKMB �M/ T`QpB/2b i?2 TH�v2` i?2 �#BHBiv iQ 2tT2`B2M+2 r�HFBM; �M/

`mMMBM; BM o_ BM jey /2;`22b Q7 7`22/QKX h?2 T`QD2+i r�b bi�`i2/ �b � EB+Fbi�`i2`

+�KT�B;M QM i?2 kjX Q7 CmHv kyR9 �M/ r�b bm++2bb7mHHv 7mM/2/ �i 0jeRX98kX h?2 }`bi

+QKK2`+B�H H�mM+? Q7 i?2 oB`im�HBx2` h`2�/KBHH r�b BM kyRe- �M/ i?2 b2+QM/ ;2M2`�iBQM

r�b H�mM+?2/ iQ #mbBM2bb +mbiQK2`b BM J�`+? kyRNX h?2 oB`im�HBx2` 1GAh1 k 72�im`2b

� KQiBQM TH�i7Q`K rBi? �M BM+HBM�iBQM i?�i K�F2b Bi TQbbB#H2 iQ r�HF mT?BHH BM o_ �M/

r?B+? QTiBKBx2b i?2 �M;H2 �++Q`/BM; iQ i?2 KQp2K2Mi bT22/ Q7 i?2 TH�v2`X h?2 /2pB+2

+�M �HbQ `2;Bbi2` i?2 ?2B;?i Q7 i?2 TH�v2`Ƕb ?BTb- r?B+? +�M /2i2`KBM2 i?2 b+�H2 Q7 i?2

�p�i�` �b r2HH �b `2;Bbi2` i?2 p2`iB+�H KQp2K2Mi Q7 i?2 TH�v2`X �M �TTHB+�iBQM BM i?2

`2H�i2/ rQ`F +?�Ti2` U*?�Ti2` jV mb2b i?2 *v#2`Bi? oB`im�HBx2` i`2�/KBHH iQ bBKmH�i2

2p�+m�iBQM BM � imMM2HX

6B;m`2 jX8, h?2 oB`imBHBx2` 1HBi2 �M/ i?2 oB`imBHBx2` 1HBi2 k 72�im`BM; �M QTiBQM 7Q`
BM+HBM2/ KQp2K2Mi

jXj :�K2 i?2Q`v

jXjXR q?�i K�F2b � ;�K2 7mM �M/ 2M;�;BM;\

S2QTH2 TH�v ;�K2b iQ 2tTHQ`2 � M2r 2tT2`B2M+2- iQ 722H bT2+B}+ 2KQiBQMb- �M/ iQ ?�p2

7mM rBi? 7`B2M/bX hQ +`2�i2 � ;�K2 i?�i Bb 2M;�;BM; �M/ 7mM iQ TH�v- Bi M22/b iQ `2H2�b2



h?2Q`v j8

+2`i�BM 2KQiBQMb iQ F22T i?2 TH�v2` +�TiBp�i2/ �M/ BKK2`b2/ BM i?2 ;�K2X �++Q`/BM; iQ

LB+QH2 G�xx�`Q- �M �r�`/@rBMMBM; /2bB;M2`- �M/ 2tT2`i QM 2KQiBQM �M/ ;�K2b- i?2`2 �`2

7Qm` /Bz2`2Mi F2vb iQ mMHQ+FBM; 2KQiBQMb BM ;�K2b, >�`/ 7mM- 1�bv 6mM- a2`BQmb 6mM-

�M/ S2QTH2 6mMX UAb#Bbi2` � a+?�z2`- kyy3V(kR)

6B;m`2 jXe, h?2 7Qm` 7mM F2vb �b /2b+`B#2/ #v G�xx�`Q

h?Bb KQ/2H Bb +`2�i2/ #v r�i+?BM; i?2 2KQiBQMb Q7 T2QTH2 �b i?2v TH�v2/ /Bz2`2Mi ivT2b

Q7 ;�K2bX SH�v2`b i2M/2/ iQ 2MDQv ;�K2b i?�i +QK#BM2/ i?2 /Bz2`2Mi 7mM F2vb- �M/ i?2

#2bi b2HHBM; ;�K2b rQmH/ Q7i2M ?�p2 i?`22 Qmi Q7 i?2 7Qm`X hQ F22T i?2 ;�K2 BMi2`2biBM;-

TH�v2`b Q7i2M KQp2 #2ir22M i?2b2 bivH2b Q7 TH�vX

jXjXRXR >�`/ 6mM

aQK2 ;�K2b �`2 bQ /B{+mHi i?�i Bi 722Hb �HKQbi BKTQbbB#H2 mMiBH vQm }M�HHv K�M�;2 iQ

+QKTH2i2 i?2 i�bFX h?2b2 ;�K2b �`2 miBHBxBM; >�`/ 6mM iQ F22T i?2 TH�v2` BMi2`2bi2/X AM

>�`/ 6mM- i?2 TH�v2` M22/b iQ Qp2`+QK2 Q#bi�+H2b �M/ b+Q`2 TQBMib- �M/ ;�K2 K2+?�MB+b

bm+? �b #Qbb2b- TQr2`@mTb- �M/ TmxxH2b K�tBKBx2b i?BbX

>�`/ 7mM 2M+�TbmH�i2b i?`22 /Bz2`2Mi 2KQiBQMb, 7`mbi`�iBQM- `2HB27- �M/ }2`QX h?2 H�ii2`

#2BM; �M Ai�HB�M rQ`/ #2+�mb2 G�xx�`Q 722Hb i?�i i?2 1M;HBb? H�M;m�;2 H�+Fb � T`QT2`

rQ`/ 7Q` BiX Ai HBi2`�HHv K2�Mb ǴT2`bQM�H i`BmKT? Qp2` �/p2`bBivXǴ Ai +�M QMHv #2 /2b+`B#2/

#v i?2 722HBM; vQm ;2i r?2M vQm 2p2Mim�HHv K�M�;2 iQ /272�i i?2 iQm;? #Qbb KQMbi2` Q`

r?2M vQm rBM i?2 :`�M/ S`Bt �M/ DmKT Qmi Q7 vQm` +?�B` b+`2�KBM;- Ǵu2b- }M�HHv5ǴX

hQ #2 �#H2 iQ 722H }2`Q- QM2 Kmbi }`bi 2tT2`B2M+2 7`mbi`�iBQMX PM2 Kmbi HQb2 � 72r

iBK2b- Q` #2 mM�#H2 iQ bQHp2 � TmxxH2 7Q` � r?BH2- #27Q`2 mHiBK�i2Hv 722HBM; }2`Q �b QM2



h?2Q`v je

6B;m`2 jXd, � ivTB+�H H2p2H T`Q;`2bbBQM Q7 >�`/ 6mMX h?2 +?�HH2M;2b ;2ib ?�`/2` �b
i?2 TH�v2` bFBHH T`Q;`2bb2bX h?2 +?�HH2M;2 Bb iQ F22T i?2 ;�K2 #2ir22M i?2 }M2 HBM2 Q7

7`mbi`�iBQM �M/ #Q`2/QKX

�++QKTHBb?2b i?2 i�bFX h?Bb Bb i?2M bm#b2[m2MiHv 7QHHQr2/ rBi? i?2 2KQiBQM Q7 `2HB27 �b

i?2 TH�v2` +�HKb /QrMX h?2b2 i?`22 2KQiBQMb +v+H2 �b i?2 TH�v2` T`Q;`2bb2b i?`Qm;? i?2

;�K2X P7i2M- i?2 +?�HH2M;2b ;2i ?�`/2` �M/ ?�`/2`- �M/ i?2`2#v i?2 `2HB27 �HbQ 722Hb KQ`2

b�iBb7vBM; 2p2`v iBK2X

jXjXRXk 1�bv 6mM

1�bv 7mM Bb r?2M � ;�K2 Qz2` BMi2`�+iBQMb QmibB/2 Q7 i?2 /B{+mHi +?�HH2M;2b Q7 i?2 >�`/

6mMX h?2b2 ivT2 Q7 BMi2`�+iBQMb 2M+Qm`�;2b 2tTHQ`�iBQM �M/ +m`BQbBiv BM � TH�v2` �M/

Bb Q7i2M �M 2b+�T2 7`QK i?2 ǴK�BMǴ +?�HH2M;2b Q7 i?2 ;�K2X � ;QQ/ 2t�KTH2 Q7 i?Bb Bb

:`�M/ h?27i �miQ U:h�V r?2`2 i?2`2 Bb � biQ`vHBM2 iQ 7QHHQr- #mi vQm +�M mHiBK�i2Hv

/Q r?�i2p2` vQm r�Mi �M/ Dmbi 2tTHQ`2 i?2 +BivX

h?Bb 7`22/QK BM i?2 ;�K2 T`QpB/2b i?2 TH�v2` rBi? � b2Mb2 Q7 +m`BQbBiv �M/ 7Q+mb2b i?2

TH�v2` QM � TQbBiBp2 2KQiBQM @ �b QTTQb2/ iQ 7`mbi`�iBQMX h?2 +m`BQbBiv �M/ 2tTHQ`�iBQM

Q7i2M H2�/ iQ �M mM2tT2+i2/ bm`T`Bb2- r?B+? ;Bp2b i?2 TH�v2` i?2 2KQiBQM Q7 rQM/2` Q`

�r2X _2HB27 i?2M +QKTH2i2b i?2 +v+H2- �M/ i?2 TH�v2` ;Q2b #�+F iQ +m`BQbBiv rBi? KQ`2

2tTHQ`�iBQM Q` ;Q2b #�+F iQ i?2 K�BM +?�HH2M;2 Q7 i?2 ;�K2X



h?2Q`v jd

jXjXRXj a2`BQmb 6mM

a2`BQmb 6mM �BKb iQ T`QpB/2 TH�v2`b rBi? � Tm`TQb2 Q` p�Hm2 QmibB/2 Q7 i?2 ;�K2 Bib2H7X

h?BMF �7i2` � HQM; /�v �i rQ`F ?Qr `2r�`/BM; Bi Bb iQ `2H�t rBi? � 7mM ;�K2X SH�v2`b

r�Mi iQ +?�M;2 ?Qr i?2v i?BMF- 722H- #2?�p2- Q` iQ �++QKTHBb? �+im�H `2�H rQ`FX h?2v

+�M mb2 i?2 ;�K2 iQ ;�BM p�Hm�#H2 bFBHHb- iQ H2�`M bQK2i?BM; M2r- Q` bBKTHv iQ 722H #2ii2`

2KQiBQM�HHvX a2`BQmb 6mM ;�K2b +�M +`2�i2 2KQiBQMb 7Q` #2M2}ib QmibB/2 Q7 i?2 ;�K2-

bm+? �b � TH�v2` r�MiBM; iQ HQb2 r2B;?i TH�vBM; .�M+2 .�M+2 _2pQHmiBQM- Q` iQ ;2i

bK�`i2` rBi? i?2 ;�K2 "`�BM �;2X

qBi?Qmi �Mv 7Q`K Q7 a2`BQmb 6mM- i?2 ;�K2 +�M bQK2iBK2b 722H HBF2 � r�bi2 Q7 iBK2X h?2

2MDQvK2Mi +�M 7�/2 �r�v �b i?2 TH�v2` `2�HBx2b i?�i i?2 ;�K2 ?�b HBiiH2 Q` MQ BKT�+i QM

QM2Ƕb HB72- �M/ QMHv T`QpB/2b � H2bb /2bB`�#H2 K2Mi�H bi�i2 �7i2` }MBb?BM; @ +QKT�`�#H2 iQ

i?2 722HBM; �7i2` r�i+?BM; iQQ Km+? hoX aQ i?2`2 �`2 MmK2`Qmb 2KQiBQMb Q7 a2`BQmb 6mM-

#mi KQbi MQi�#Hv Bb #2BM; `2H�t2/ �M/ #2BM; 2t+Bi2/X _2H�tBM; Bb iB2/ iQ ?Qr i?2 TH�v2`

K�F2b i?2K 722H- r?BH2 2t+Bi2K2Mi Bb `2H�i2/ iQ ?Qr � TH�v2` r�Mib iQ +?�M;2 i?2Kb2Hp2b

Q` H2�`M bQK2i?BM; M2rX

6B;m`2 jX3, SH�v2`b p�Hm2 ?Qr � ;�K2 K�F2b i?2K 722H �M/ ?Qr i?2v �+[mB`2 M2r
p�Hm2b i?�i ?2HT i?2K +?�M;2 i?2Kb2Hp2b 7Q` i?2 #2ii2`X

jXjXRX9 S2QTH2 6mM

G�biHv- i?2`2 Bb S2QTH2 6mM- r?2`2 i?2 7Q+mb Bb TH�vBM; iQ;2i?2` rBi? 7`B2M/b Q` Qi?2`

T2QTH2 �M/ i?2 2KQiBQMb i?�i Bi +`2�i2bX h?2 BMi2`�+iBQMb #2ir22M TH�v2`b +�M #2 i?`Qm;?

+QKKmMB+�iBM; 7�+2@iQ@7�+2 BM i?2 b�K2 `QQK- +?�iiBM; QMHBM2- +�HHBM;- Q` i?`Qm;? i?2

;�K2 Bib2H7X h?2 TH�v2`b BM i?2 ;�K2 +QQT2`�i2 iQ 7mH}HH � bT2+B}+ i�bF Q` iQ 2tTHQ`2

�M/ H2�`M iQ;2i?2`X h?2v BMbTB`2- 2H2p�i2- �M/ 2t+Bi2 2�+? Qi?2`- �M/ i?Bb +QQT2`�iBQM



h?2Q`v j3

#2ir22M TH�v2`b ;2M2`�i2b bi`QM; 722HBM;b Q7 i`mbi- +QKT�MBQMb?BT- �M/ 7Q`K � bQ+B�H

+QMM2+iBQMX

h?2 KQbi Q#pBQmb 2KQiBQM BM S2QTH2 6mM Bb �Kmb2K2Mi- r?2`2 vQm bBKTHv ?�p2 7mM

TH�vBM; ;�K2b rBi? vQm` 7`B2M/b- i2HH DQF2b- H�m;? �M/ #QM/ bQ+B�HHv i?`Qm;? i?2 ;�K2X

h?Bb �Kmb2K2Mi- BM im`M- +`2�i2b bQ+B�H #QM/BM;- r?B+? �;�BM H2�/b iQ KQ`2 TH�v2`

BMi2`�+iBQMX h?2 +v+H2 `2T2�ib Bib2H7X

jXjXk q?�i K�F2b i?BM;b 7mM iQ H2�`M\

q?BH2 TH�vBM; ;�K2b +�M #2 7mM �M/ 2M;�;BM;- Bi +�M �HbQ bBKmHi�M2QmbHv #2 2/m+�iBM; @

�b b22M rBi? i?2 a2`BQmb 6mM BM i?2 T`2pBQmb b2+iBQMX h?QK�b qX J�HQM2 /2}M2/ BM ?Bb

T�T2` i?`22 2bb2MiB�H ?2m`BbiB+b 7Q` /2bB;MBM; 7mM- BMbi`m+iBQM�H ;�K2bX UJ�HQM2- h?QK�b

qX- RN3yV (jk),

Ç *?�HH2M;2

Ç 6�Mi�bv

Ç *m`BQbBiv

jXjXkXR *?�HH2M;2

�M 2/m+�iBQM�H ;�K2 Kmbi ?�p2 bQK2 bQ`i Q7 ;Q�H 7Q` i?2 TH�v2` iQ �+?B2p2X h?2 TH�v2`

Kmbi FMQr r?2i?2` i?2v �`2 ;2iiBM; +HQb2 iQ i?2 ;Q�H- �M/ Bi b?QmH/ #2 � +QKT2HHBM;

;Q�H 7Q` i?2 TH�v2` iQ 722H 2M;�;2/X A7 i?2 TH�v2` r�b 2Bi?2` +2`i�BM iQ rBM Q` HQb2- i?2

;�K2 rQmH/ #2 #Q`BM; @ Bi M22/b bQK2 bQ`i Q7 mM+2`i�BM Qmi+QK2- �M/ i?2`2 �`2 b2p2`�H

r�vb iQ �+?B2p2 i?BbX J�Mv ;�K2b ?�p2 ?B//2M BM7Q`K�iBQM 7Q` i?2 TH�v2` iQ }M/ �M/

2tTHQ`2 iQ T`QpQF2 +m`BQbBiv �M/ +?�HH2M;2 BM i?2 ;�K2X aQK2 BMi`Q/m+2 `�M/QKM2bb iQ

K�F2 i?2 TH�v2` KQ`2 QM i?2 2/;2 Q7 Bib bm``QmM/BM;b- �M/ KQbi ;�K2b T`QpB/2 p�`B�#H2

/B{+mHiv H2p2H iQ +�i2` iQ i?2 TH�v2`Ƕb bFBHHb �M/ 2tT2`B2M+2X

jXjXkXk 6�Mi�bv

hQ K�F2 �M 2/m+�iBQM�H ;�K2 KQ`2 7mM- � 7�Mi�bv 2H2K2Mi +�M #2 �TTHB2/X h�F2 i?2

2tBbiBM; Ǵ+m``B+mHmKǴ vQm r�Mi iQ i2�+? �M/ +Q�i Bi rBi? � ;�K2 BM r?B+? i?2 TH�v2`



h?2Q`v jN

T`Q;`2bb2b iQr�`/ bQK2 7�Mi�bv ;Q�H Q` �pQB/b bQK2 7�Mi�bv +�i�bi`QT?2X J�HQM2 /2}M2b

irQ /Bz2`2Mi ivT2b Q7 7�Mi�bB2b, AMi`BMbB+ 7�Mi�bv �M/ 2ti`BMbB+ 7�Mi�bvX AM #Qi? +�b2b-

i?2 7�Mi�bv /2T2M/b QM i?2 mb2 Q7 i?2 bFBHHc ?Qr2p2`- rBi? i?2 BMi`BMbB+ 7�Mi�bv- i?2 bFBHH

�HbQ /2T2M/b QM i?2 7�Mi�bvX

6B;m`2 jXN, 1ti`BMbB+ 7�Mi�bB2b �`2 r?2M i?2 7�Mi�bv /2T2M/b QM i?2 bFBHH- r?BH2 rBi?
BMi`BMbB+ 7�Mi�bB2b- i?2 bFBHH �HbQ /2T2M/b QM i?2 7�Mi�bvX

�M 2t�KTH2 Q7 �M BMi`BMbB+ 7�Mi�bv Bb � ;�K2 r?2`2 2H2K2Mi�`v bim/2Mib �`2 H2�`MBM;

�#Qmi 7`�+iBQMb i?`Qm;? � ;�K2 Q7 /�`ibX h?`22 #�HHQQMb �`2 TH�+2/ `�M/QKHv QM �

MmK#2` HBM2- �M/ i?2 bim/2Mib ;m2bb r?2`2 i?2v �`2 #v ivTBM; BM KBt2/ MmK#2`bX h?2

/�`i i?2M b?QQib �+`Qbb i?2 b+`22M �M/ ?Bib i?2 MmK#2` HBM2c B7 BiǶb +Q``2+i- i?2 #�HHQQM

TQTbX A7 MQi- i?2 /�`i `2K�BMb QM i?2 b�K2 bTQi- �M/ i?2 bim/2Mi +�M i`v �;�BMX h?2 bFBHH

Q7 2biBK�iBM; /Bbi�M+2b Bb �TTHB2/ iQ i?2 7�Mi�bv rQ`H/ Q7 b?QQiBM; /�`ib- �M/ i?2 bFBHHb

�z2+i i?2 7�Mi�bvX Ai �HbQ /Q2b MQi QMHv /2T2M/ QM r?2i?2` i?2 bFBHH Bb mb2/ +Q``2+iHv-

#mi Bi �HbQ /2T2M/b QM ?Qr Bib mb2 Bb /Bz2`2Mi 7`QK i?2 +Q``2+i mb2 UB7 vQm KBbb vQm b22

r?2`2 vQm ?Bi �M/ +�M �/Dmbi #�b2/ QM i?�iV

J�HQM2 #2HB2p2b i?�i BM KQbi +�b2b- BMi`BMbB+ 7�Mi�bB2b �`2 KQ`2 BMbi`m+iBQM�H i?�M 2t@

i`BMbB+ 7�Mi�bB2b #2+�mb2 Bi Bb KQ`2 +HQb2Hv `2H�i2/ iQ i?2 `2�H rQ`H/- �M/ Bi +�M BM/B+�i2

?Qr vQm rQmH/ mb2 i?2 bFBHH BM i?2 `2�H rQ`H/ iQQX �M BMi2`2biBM; Q#b2`p�iBQM J�HQM2

K�/2 `2;�`/BM; i?2 mb2 Q7 � +�i�bi`QT?2 7�Mi�bv- Bb i?�i i?2 TH�v2` bQK2iBK2b i`B2b iQ

/Q i?2 r`QM; i?BM; BM Q`/2` iQ b22 r?�i i?2 Qmi+QK2 Q7 i?2 +�i�bi`QT?2 BbX

jXjXkXj *m`BQbBiv

*m`BQbBiv +�M #2 /BpB/2/ BMiQ irQ ivT2b, b2MbQ`v +m`BQbBiv �M/ +Q;MBiBp2 +m`BQbBivX a2M@

bQ`v +m`BQbBiv Bb i?2 mb2 Q7 �m/BQ �M/ pBbm�H 2z2+ib iQ +`2�i2 �M 2t+BiBM; �M/ 2M;�;BM;



h?2Q`v 9y

2MpB`QMK2Mi i?�i Bb +QKT2HHBM; 7Q` i?2 TH�v2` iQ 2tTHQ`2X h?2b2 2z2+ib +�M #2 mb2/ iQ

2M?�M+2 i?2 7�Mi�bv BM i?2 ;�K2- �b � `2r�`/- �b � `2T`2b2Mi�iBQM 7Q` BM7Q`K�iBQM- Q`

bBKTHv �b /2+Q`�iBQM iQ `2BM7Q`+2 � TH�v2`Ƕb BMi2`2bi BM i?2 ;�K2X h?2 +Q;MBiBp2 +m`BQbBiv

Bb �++QKTHBb?2/ #v H2�pBM; Qmi Dmbi 2MQm;? BM7Q`K�iBQM 7Q` i?2 TH�v2` iQ #2 BMi2`2bi2/

�M/ KQiBp�i2/ iQ +QMiBMm2 2tTHQ`BM;X � ;QQ/ 2t�KTH2 Q7 i?Bb BM i?2 `2�H@HB72 rQmH/ #2

iQ `2�/ �HH #mi i?2 H�bi +?�Ti2` Q7 � Km`/2` MQp2H @ �M/ �H`2�/v ?�pBM; i?Qm;?ib QM r?Q

i?2 FBHH2` KB;?i #2 @ #mi biBHH r�MiBM; iQ }MBb? i?2 H�bi +?�Ti2` iQ +QM}`K BiX h?2 b�K2

+�M #2 �TTHB2/ BM +QKTmi2` ;�K2b #v Tm`TQb2Hv H2�pBM; Qmi +2`i�BM BM7Q`K�iBQM- Q` ?B/2

bQK2 BM7Q`K�iBQM- iQ bT�`F i?2 TH�v2`Ƕb +m`BQbBivX

jXjXj :�K2~Qr @ 2p�Hm�iBM; TH�v2` 2MDQvK2Mi BM ;�K2b

h?2`2 ?�p2 #22M K�Mv i?2Q`B2b i?�i �BK iQ �M�Hvx2 �M/ mM/2`bi�M/ 2MDQvK2Mi BM ;�K2b

BM i2`Kb Q7 QM2 bT2+B}+ �bT2+i Q` +QM+2TiX >Qr2p2`- ar22ib2` �M/ qv2i? /2b+`B#2 BM i?2B`

T�T2` `2;�`/BM; ;�K2~Qr Uar22ib2` 2i �HX- kyy8V (ky) � KQ/2H 7Q` 2p�Hm�iBM; +QKTmi2`

;�K2b mbBM; MBM2 �bT2+ibX h?2 i?2Q`v Bb #�b2/ mTQM i?2 2tBbiBM; i?2Q`v Q7 6HQr 7`QK

*bBFbx2MiKB?�HvB URNNyV (jj) �M/ �/�Ti2/ iQ �M�Hvx2 i?2 2MDQvK2Mi Q7 ;�K2b BMbi2�/

Q7 ;2M2`�H 2tT2`B2M+2bX h?2 KQ/2H Q7 ~Qr 7`QK *bBFbx2MiKB?�HvB Bb #�b2/ QM 2ti2MbBp2

`2b2�`+? Qp2` /Qx2Mb Q7 v2�`b �M/ rBi? bi`QM; /�i� 7`QK b2p2`�H i?Qmb�M/ `2bTQM/2Mib iQ

BMi2`pB2rb- [m2biBQMM�B`2b- �M/ Qi?2` /�i�X >Bb KQ/2H Q7 ~Qr +QMbBbib Q7 2B;?i 2H2K2Mib,

RX � i�bF i?�i +�M #2 +QKTH2i2/

kX h?2 �#BHBiv iQ +QM+2Mi`�i2 QM i?2 i�bF

jX h?�i +QM+2Mi`�iBQM Bb TQbbB#H2 #2+�mb2 i?2 i�bF ?�b +H2�` ;Q�Hb

9X h?�i +QM+2Mi`�iBQM Bb TQbbB#H2 #2+�mb2 i?2 i�bF T`QpB/2b BKK2/B�i2 722/#�+F

8X h?2 �#BHBiv iQ 2t2`+Bb2 � b2Mb2 Q7 +QMi`QH Qp2` �+iBQMb

eX � /22T #mi 2zQ`iH2bb BMpQHp2K2Mi i?�i `2KQp2b �r�`2M2bb Q7 i?2 7`mbi`�iBQMb Q7

2p2`v/�v HB72

dX *QM+2`M 7Q` b2H7 /Bb�TT2�`b- #mi � b2Mb2 Q7 b2H7 2K2`;2b bi`QM;2` �7i2`r�`/

3X h?2 b2Mb2 Q7 i?2 /m`�iBQM Q7 iBK2 Bb �Hi2`2/X



h?2Q`v 9R

h?2`2 Bb �HbQ �M BKTQ`i�Mi T`2+m`bQ` iQ � ~Qr 2tT2`B2M+2 K2MiBQM2/ #v *bBFbx2MiKB?�HvBX

h?2 T`2+m`bQ` Bb Ǵ� K�i+? #2ir22M i?2 T2`bQMǶb bFBHHb �M/ i?2 +?�HH2M;2b �bbQ+B�i2/ rBi?

i?2 i�bF- rBi? #Qi? #2BM; Qp2` � +2`i�BM H2p2HXǴ (ky)

h?2b2 2H2K2Mib Q7 ~Qr +�M #2 K�TT2/ BMiQ r?�i Bb /2}M2/ �b ;�K2~QrX h?2 }`bi

2H2K2Mi BM i?2 ~Qr Bb MQi /B`2+iHv HBMF2/ iQ i?2 ;�K2~Qr bBM+2 i?2 i�bF i?�i +�M #2

+QKTH2i2/ Bb i?2 ;�K2 Bib2H7c ?Qr2p2`- i?2 `2bi Q7 i?2 2H2K2Mib �`2 +HQb2Hv `2H�i2/X h�#H2

kXR b?Qrb i?Bb K�TTBM; 7`QK i?2 2tBbiBM; i?2Q`v Q7 ~Qr iQ ;�K2b HBi2`�im`2- �M/ #2HQr

�`2 2tTH�M�iBQMb Q7 2�+? Q7 i?2b2 2H2K2MibX

:�K2b GBi2`�im`2 6HQr
h?2 :�K2 � i�bF i?�i +�M #2 +QKTH2i2/ URV
*QM+2Mi`�iBQM �#BHBiv iQ +QM+2Mi`�i2 QM i?2 i�bF UkV
*?�HH2M;2
SH�v2` aFBHHb

S2`+2Bp2/ bFBHHb b?QmH/ K�i+? +?�HH2M;2b �M/ #Qi? Kmbi
2t+22/ � +2`i�BM i?`2b?QH/ UT`2+m`bQ`V

*QMi`QH �HHQr2/ iQ 2t2`+Bb2 � b2Mb2 Q7 +QMi`QH Qp2` �+iBQMb U8V
*H2�` ;Q�Hb h?2 i�bF ?�b +H2�` ;Q�Hb UjV
622/#�+F h?2 i�bF T`QpB/2b BKK2/B�i2 722/#�+F U9V

AKK2`bBQM .22T #mi 2zQ`iH2bb BMpQHp2K2Mi- `2/m+2/ +QM+2`M 7Q`
b2H7 �M/ b2Mb2 Q7 iBK2 Ue- d- 3V

aQ+B�H AMi2`�+iBQM Lf�

h�#H2 jXR, J�TTBM; 7`QK i?2 2tBbiBM; i?2Q`v Q7 6HQr iQ :�K2b GBi2`�im`2

jXjXjXR *QM+2Mi`�iBQM

*QM+2Mi`�iBQM BM ;�K2b Bb `2H�i2/ iQ ?Qr Km+? �ii2MiBQM � TH�v2` ;Bp2b iQ i?2 ;�K2 �M/

?Qr r2HH i?2 TH�v2` +QM+2Mi`�i2b QM i?2 ;Bp2M i�bF rBi?BM i?2 ;�K2 Bib2H7X hQ �+?B2p2

i?Bb- ;�K2b Kmbi [mB+FHv ;`�# i?2 TH�v2`Ƕb �ii2MiBQM �M/ F22T Bi 7Q` �b HQM; �b TQbbB#H2X

h?Bb K2�Mb i?�i i?2 rQ`FHQ�/ ?�b iQ #2 #�H�M+2/ iQ i?2 TH�v2`Ƕb T2`+2Tim�H- +Q;MBiBp2-

�M/ K2KQ`v HBKBibX G�biHv- i?2 i�bFb b?QmH/ 722H `2H2p�Mi �M/ BKTQ`i�Mi iQ i?2 ;Q�H Q7

i?2 ;�K2- �M/ i?2 TH�v2`b b?QmH/MǶi #2 /Bbi`�+i2/ 7`QK i�bFb i?2v r�Mi iQ +QM+2Mi`�i2

QMX

jXjXjXk *?�HH2M;2

hQ F22T i?2 ;�K2 BMi2`2biBM;- Bi ?�b iQ #2 +?�HH2M;BM; 2MQm;?X >Qr2p2`- Bi +�MǶi #2 bQ

+?�HH2M;BM; i?�i TH�v2`b BKK2/B�i2Hv ;Bp2 mT @ i?2 H2p2H Q7 +?�HH2M;2 b?QmH/ K�i+? i?2

TH�v2`Ƕb bFBHH H2p2HX h?`Qm;?Qmi i?2 ;�K2- i?2 +?�HH2M;2b b?QmH/ BM+`2�b2 BM /B{+mHiv
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�M/ [m�MiBivX Ai Bb �HbQ 2bb2MiB�H iQ F22T i?2 +?�HH2M;2b `2H2p�Mi iQ i?2 T`Q;`2bb Q7 i?2

;�K2 �M/ i?2 bFBHH T`Q;`2bbBQM Q7 i?2 TH�v2`X h?2`27Q`2- TH�v2`b b?QmH/ #2 ;Bp2M M2r �M/

2t+BiBM; +?�HH2M;2b �i �M �TT`QT`B�i2 T�+2 BM i?2 ;�K2X

jXjXjXj SH�v2` bFBHHb

h?Bb b2+iBQM Bb +HQb2Hv `2H�i2/ iQ i?2 TQBMi �#Qp2 @ i?�i i?2 ;�K2b Kmbi bmTTQ`i �

TH�v2`Ƕb bFBHH /2p2HQTK2Mi i?`Qm;?Qmi i?2 ;�K2X G2�`MBM; i?2 ;�K2 b?QmH/ #2 2�bv �M/

7mM �M/ MQi `2[mB`2 � K�Mm�HX h?Bb Q7i2M BM+Hm/2b �M BMi2`�+iBp2 imiQ`B�H Q` BMBiB�H- KQ`2

K�M�;2�#H2 H2p2Hb iQ 7�KBHB�`Bx2 i?2 TH�v2` rBi? i?2 ;�K2Ƕb �bT2+ib- BMi2`�+iBpBiv- �M/

+QMi`QHbX �b i?2 TH�v2`b T`Q;`2bb i?`Qm;? i?2 ;�K2- i?2 K2+?�MB+b Q7 i?2 ;�K2 b?QmH/

#2+QK2 KQ`2 /B{+mHi @ Bi Bb BKTQbbB#H2 �M/ #Q`BM; iQ H2�`M 2p2`vi?BM; �i QM+2X 6BM�HHv- Bi

Bb 2bb2MiB�H iQ `2r�`/ i?2 TH�v2` QM i?2B` T`Q;`2bbBQM Q7 i?2 bFBHHb i?`Qm;? bT2+B�H �r�`/b

Q` iQF2Mb rBi?BM i?2 ;�K2X

jXjXjX9 *QMi`QH

SH�v2`b M22/ iQ 722H � b2Mb2 Q7 +QMi`QH BM i?2 ;�K2X h?2v M22/ iQ 722H HBF2 i?2v +�M +QMi`QH

i?2B` +?�`�+i2`UbV KQp2K2Mib �M/ BMi2`�+iBQMbX h?Bb `2[mB`2b i?2 BMTmi +QMi`QHH2`b iQ #2

`2bTQMbBp2 iQ � TH�v2`Ƕb �+iBQMb �M/ i?�i i?2 TH�v2` FMQrb ?Qr iQ mb2 i?2 BMTmi +QMi`QHH2`b

iQ T�mb2- 2tBi- Q` bi�`i i?2 ;�K2X A7 � TH�v2` K�F2b � KBbi�F2 BM i?2 ;�K2- i?2 ;�K2

b?QmH/ �bbBbi i?2 TH�v2` rBi? ?2HT iQ `2+Qp2` 7`QK i?2 KBbi�F2 �M/ MQi TmMBb? i?2 TH�v2`

bQ i?�i ?2fb?2 HQb2b BMi2`2biX h?2 TH�v2`b b?QmH/ �HbQ 722H HBF2 i?2B` �+iBQMb BM i?2 ;�K2

K�ii2` �M/ i?�i i?2 pB`im�H rQ`H/ BMbB/2 i?2 ;�K2 Bb +?�M;2/ �b � `2bmHi Q7 i?2 TH�v2`Ƕb

�+iBQMbX h?2v b?QmH/ MQi 722H Q#HB;�i2/ iQ 7QHHQr � T`2/2i2`KBM2/ bi`�i2;v iQ +QKTH2i2

i?2 i�bFb #mi b?QmH/ #2 �#H2 iQ 7`22Hv +QK2 mT rBi? M2r TH�Mb �M/ bi`�i2;B2bX

jXjXjX8 *H2�` ;Q�Hb

h?2 ;�K2Ƕb ;Q�Hb M22/ iQ #2 +H2�` �M/ +QM+Bb2 �M/ T`2b2Mi2/ �i �M 2�`Hv bi�;2 Q7 i?2

;�K2- bQ i?2 TH�v2` ?�b �M Qp2`pB2r Q7 r?�i Bb 2tT2+i2/ i?`Qm;?Qmi i?2 ;�K2X Ai Bb

�HbQ �M �/p�Mi�;2 iQ #2 �#H2 iQ FMQr i?2 T`Q;`2bbBQM Q7 i?2 ;Q�Hb �b vQm ;2i +HQb2` iQ

`2�+?BM; i?2KX L2r ;Q�Hb M22/ iQ #2 T`2b2Mi2/ �i i?2 �TT`QT`B�i2 iBK2X
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jXjXjXe 622/#�+F

1tT�M/BM; 7`QK i?2 TQBMi �#Qp2- i?2 ;Q�Hb M22/ iQ #2 pBbB#H2 iQ i?2 TH�v2` 7Q` i?2K iQ

i`�+F i?2B` T`Q;`2bb iQr�`/b i?2KX 622/#�+F Q7 i?2 TH�v2`Ƕb �+iBQMb M22/b iQ #2 b?QrM-

�M/ i?2 2MpB`QMK2Mi b?QmH/ `2�+i �TT`QT`B�i2Hv iQ i?2b2 �+iBQMbX AM �//BiBQM iQ i?Bb-

TH�v2`b b?QmH/ #2 �#H2 iQ b22 i?2B` b+Q`2 i?�iǶb �++mKmH�i2/ 7`QK �++QKTHBb?BM; i?2 ;Q�Hb

Q` i�bFb BM i?2 ;�K2X

jXjXjXd AKK2`bBQM

�M BKTQ`i�Mi �bT2+i Q7 i?2 ;�K2Ƕb 2MDQvK2Mi Bb ?Qr BKK2`b2/ � TH�v2` Bb BM i?2 ;�K2X

h?2 BKK2`bBQM +�M #2 bi`2M;i?2M2/ #v K�FBM; i?2 TH�v2`b 722H KQ`2 2KQiBQM�HHv BMpQHp2/

BM i?2 ;�K2X h?2v b?QmH/ #2+QK2 H2bb �r�`2 Q7 i?2B` bm``QmM/BM;b �M/ rQ``v H2bb �#Qmi

i?2B` /�BHv i�bFbX AMbi2�/- i?2v b?QmH/ #2 7Q+mb2/ �M/ +QM+2Mi`�i2/ QM i?2 ;�K2 �M/ i?2

i�bFb rBi?BM i?2 }+iBQM�H rQ`H/X h?2 TH�v2`b b?QmH/ 2p2M 2tT2`B2M+2 �M �Hi2`2/ b2Mb2 Q7

iBK2 r?2M #2BM; 7mHHv BKK2`b2/ BM i?2 ;�K2X

jXjXjX3 aQ+B�H AMi2`�+iBQM

G�biHv- � bm++2bb7mH ;�K2 M22/b iQ ?�p2 bQK2 bQ`i Q7 bQ+B�H BMi2`�+iBQM rBi? Qi?2` TH�v2`bX

h?2 ;�K2 +QmH/ bmTTQ`i +QKT2iBiBQM Q` +QQT2`�iBQM #2ir22M TH�v2`b @ Q` #Qi?X aQ+B�H

BMi2`�+iBQM +`2�i2b bi`QM; #QM/b #2ir22M TH�v2`b- �M/ i?2v 722H KQ`2 BMp2bi2/ BM i?2

;�K2X lbm�HHv- i?2 BMi2`�+iBQMb �`2 bmTTQ`i2/ BMbB/2 i?2 ;�K2 i?`Qm;? �M BM@;�K2 +?�i

7mM+iBQM Q` bBKBH�` 7mM+iBQM�HBivX �b K2MiBQM2/ BM i?2 b2+iBQM �#Qmi i?2 7Qm` 7mM F2vb-

i?2 TH�v2`b Q7i2M 7Q`K +QKKmMBiB2b rBi? BMbB/2 DQF2b i?�i H�bi QmibB/2 i?2 ;�K2 �b r2HHX

jX9 lb2` 1tT2`B2M+2 Zm2biBQMM�B`2

lb2` 1tT2`B2M+2 UlsV +�M #2 /B{+mHi iQ K2�bm`2- �M/ K�Mv �ii2KTib ?�p2 #22M K�/2

iQ +QMbi`m+i � 7`�K2rQ`F iQ /2i2`KBM2 ?Qr ;QQ/ � T`Q/m+ibǶ mb2` 2tT2`B2M+2 BbX PM2

bm+? 7`�K2rQ`F Bb i?2 Ǵlb2` 1tT2`B2M+2 Zm2biBQMM�B`2Ǵ Ul1ZV /2p2HQT2/ #v "2iiBM�

G�m;rBix- h?2Q >2H/- �M/ J�`iBM a+?`2TT BM kyy3X (j9)X *QM+Hm/BM; irQ #`�BMbiQ`K

b2bbBQMb rBi? }7i22M a�S mb�#BHBiv 2tT2`ib- �M BMBiB�H HBbi Q7 kkR /2b+`BTiBp2 �/D2+iBp2b r�b
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7Q`KmH�i2/X h?Bb HBbi r�b M�``Qr2/ /QrM #v b2p2M mb�#BHBiv 2tT2`ib r?Q BM/BpB/m�HHv

2ti`�+i2/ i?2 ǴiQT k8Ǵ Bi2Kb QM i?2 HBbi- r?B+? `2bmHi2/ BM 3y `2K�BMBM; �/D2+iBp2bX

6BM�HHv- bBt l1Z b+�H2b �M/ i?2 Bi2Kb `2T`2b2MiBM; 2�+? b+�H2 r2`2 2ti`�+i2/ 7`QK i?Bb

/�i� b2i #v T`BM+BT�H +QKTQM2Mi �M�HvbBbX h?2 `2bmHi r�b � ke@Bi2K [m2biBQMM�B`2 rBi?

Bi2Kb `2T`2b2Mi2/ #v irQ i2`Kb rBi? QTTQbBi2 K2�MBM;bX h?2 Bi2Kb �`2 b+�H2/ 7`QK @j

iQ j QM � d@TQBMi b+�H2- r?2`2 Yj Bb i?2 KQbi TQbBiBp2 `2bTQMb2 �M/ @j i?2 KQbi M2;�iBp2

`2bTQMb2X h?2 [m2biBQMM�B`2 K2�bm`2b bBt b+�H2b, (j8)

Ç �ii`�+iBp2M2bb, Pp2`�HH BKT`2bbBQM Q7 i?2 T`Q/m+iX .Q mb2`b HBF2 Q` /BbHBF2 i?2

T`Q/m+i\

Ç S2`bTB+mBiv, Ab Bi 2�bv iQ H2�`M ?Qr iQ mb2 i?2 T`Q/m+i\

Ç 1{+B2M+v, *�M mb2`b bQHp2 i?2B` i�bFb rBi?Qmi mMM2+2bb�`v 2zQ`i\

Ç .2T2M/�#BHBiv, .Q2b i?2 mb2` 722H BM +QMi`QH Q7 i?2 BMi2`�+iBQM\

Ç aiBKmH�iBQM, Ab Bi 2t+BiBM; �M/ KQiBp�iBM; iQ mb2 i?2 T`Q/m+i\

Ç LQp2Hiv, Ab i?2 T`Q/m+i BMMQp�iBp2 �M/ +`2�iBp2\ .Q2b i?2 T`Q/m+i +�i+? i?2

BMi2`2bi Q7 mb2`b\

�M 2t�KTH2 Q7 �M Bi2K Bb,

�ii`�+iBp2 Q Q Q Q Q Q Q mM�ii`�+iBp2

6B;m`2 jXRy, h?2 T`Q/m+i Bb
K2�bm`2/ BM i?2 bBt b+�H2b QM �

b+Q`2 7`QK @j iQ jX

6B;m`2 jXRR, h?2 `2bmHib +�M
2�bBHv #2 +QKT�`2/ iQ � #2M+?@
K�`F Q7 ?mM/`2/b Q7 T`2pBQmb

T`Q/m+ib 2p�Hm�iBQMbX

h?2 +QMbBbi2M+v- �b r2HH �b i?2 p�HB/Biv Q7 i?2b2 b+�H2b- r2`2 i2bi2/ BM RR mb�#BHBiv i2bib

rBi? R99 T�`iB+BT�Mib bmTTH2K2Mi2/ rBi? �M QMHBM2 bm`p2v rBi? dkk `2bTQMb2bX lbBM;

*`QM#�+?Ƕb �HT?�- i?2b2 bim/B2b b?Qr2/ � b�iBb7�+iQ`v ?B;? b+�H2 +QMbBbi2M+v �M/ ;QQ/

+QMbi`m+i p�HB/Biv Q7 i?2 b+�H2bX Ua+?`2TT- kyRNV (j8)
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.2bTBi2 #2BM; � `2H�iBp2Hv b?Q`i bm`p2v i�FBM; `Qm;?Hv 8 KBMmi2b iQ +QKTH2i2- i?2`2 �`2

bT2+B}+ b+2M�`BQb r?2`2 � b?Q`i2` p2`bBQM Bb KQ`2 �TTHB+�#H2X AM � T�T2` 7`QK kyRd- i?`22

b+2M�`BQb r2`2 QmiHBM2/ r?2`2 � b?Q`i2` bm`p2v rQmH/ #2 #2M2}+B�H Ul1Z@aVXUa+?`2TT

2i �HX- kyRdV (je) PM2 Q7 i?2b2 b+2M�`BQb Bb r?2M i?2 l1Z Bb T�`i Q7 � KQ`2 T`QKBM2Mi

[m2biBQMM�B`2- �M/ BM+Hm/BM; i?2 r?QH2 l1Z rQmH/ K�F2 i?2 [m2biBQMM�B`2 r�v iQQ #B;X

h?2`27Q`2- i?2 p2`bBQM mb2/ 7Q` i?2 }`bi bm`p2v 7Q` i?2 }`2 �TTHB+�iBQM Bb i?Bb b?Q`i2`

p2`bBQM Q7 i?2 bm`p2vX h?2 `2;mH�` l1Z ?�b � #2M+?K�`F Ur?B+? Bb mT/�i2/ 2�+? v2�`V

Q7 i?2 bBt b+�H2b mbBM; /�i� 7`QK ?mM/`2/b Q7 T`Q/m+i 2p�Hm�iBQMbX Ua+?`2TT 2i �HX-

kyRdV (jd) h?2 b+�H2b �`2 +H�bbB}2/ BMiQ }p2 +�i2;Q`B2b, 1t+2HH2Mi- ;QQ/- �#Qp2 �p2`�;2-

#2HQr �p2`�;2- �M/ #�/X h?2 b?Q`i2` p2`bBQM- ?Qr2p2`- �HHQrb � `Qm;? K2�bm`2K2Mi Q7

?B;?2`@H2p2H K2i�@/BK2MbBQMbX h?Bb BM+Hm/2b T`�;K�iB+ [m�HBiv �bT2+ib U;Q�H@/B`2+i2/V

�M/ ?2/QMB+ [m�HBiv �bT2+ib UMQi ;Q�H@/B`2+i2/V �b r2HH �b �M Qp2`�HH b+�H2X
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9XR h`QM/?2BK o_

h?Bb T`QD2+i Bb 7`QK i?2 "�+?2HQ`Ƕb i?2bBb i?�i r�b r`Bii2M #v aBKQM LX "�`�F- "2MD�KBM

6BK`2Bi2- 6BHBT >�;2M- h`vK 1X 1X >Ǡ;2HB/- �H2Fb�M/2` JX E�`HbbQM- J�`B� 1X LvHmM/-

�M/ ³bKmM/ ai�H/pBFX UkyRNV (k)

9XRXR AMi`Q

h?2 T`QD2+i ?�b irQ KQ/mH2b rBi? /BbiBM+i 7mM+iBQM�HBiB2b �M/ mb2X h?2 }`bi KQ/mH2

Bb � ;�K2 7Q+mb2/ BM h`QM/?2BK- r?2`2 i?2 ;Q�H Bb iQ `mM �`QmM/ h`QM/?2BK b?QQiBM;

i�`;2ibX a?QQiBM; i?2 i�`;2ib ;Bp2b TQBMib iQ i?2 TH�v2`- �M/ i?2b2 i�`;2ib +�M #2 TH�+2/

�Mvr?2`2 BM h`QM/?2BKX h?2`2 �`2 �HbQ bB;Mb i?�i i?2 mb2` +�M `2�/ iQ H2�`M KQ`2 �#Qmi

h`QM/?2BKǶb #mBH/BM;b �M/ �ii`�+iBQMbX h?2 Qi?2` KQ/mH2 Bb � Ǵ*HBK�i2 Zm2biǴ ;�K2 BM

r?B+? i?2 TH�v2` Bb TH�+2/ M2�` Ǵ:�KH2 "v#`QǴ �M/ b?QmH/ `mM iQr�`/b � i�`;2i �+`Qbb

i?2 #`B/;2X �b iBK2 ;Q2b QM- i?2 b2� H2p2H BM h`QM/?2BK `Bb2b- �M/ iQ T`2p2Mi Bi- i?2

TH�v2` ?�b iQ b?QQi �i +2`i�BM 2H2K2Mib �b [mB+FHv �b TQbbB#H2X AM i?2 2M/- � b+Q`2 Bb

T`2b2Mi2/ rBi? i?2 iBK2 2H�Tb2/- i?2 MmK#2` Q7 i�`;2ib ?Bi �b r2HH �b i?2 +m``2Mi b2�

H2p2HX

"Qi? KQ/mH2b miBHBx2 i?2 oB`imBt PKMB iQ KQp2 �`QmM/ h`QM/?2BK iQ;2i?2` rBi? i?2

>h* oBp2 S`Q 7Q` i?2 o_ ?2�/b2i iQ HQQF �`QmM/X h?2 oBp2 *QMi`QHH2`b �`2 mb2/ iQ

b?QQi i?2 i�`;2ib �M/ iQ b22 i?2 bi�iBbiB+b Q7 i?2 b2� H2p2H �M/ +HBK�i2X

9e
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9XRXk JQ/mH2 R, a?QQiBM; i�`;2ib

h?Bb KQ/mH2 +QMbBbib Q7 irQ T�`ib,

Ç h?2 ;�K2 Bib2H7

Ç Zm2bi +`2�iQ` T`Q;`�K

h?2 ;�K2 Bib2H7 Bb �++2bb2/ #v b2H2+iBM; 7`QK � HBbi Q7 [m2bibX h?2b2 [m2bib �`2 HQ�/2/

7`QK XDbQM }H2b HQ+�i2/ BM i?2 �bb2ib 7QH/2` �M/ i?2 [m2bi +`2�iQ` T`Q;`�K ?�M/H2b i?2

+`2�iBQM Q7 i?2b2 XDbQM }H2b i?`Qm;? � mb2`@7`B2M/Hv :lAX

6B;m`2 9XR, h?2 T`Q+2bb Q7 +`2�iBM; � +mbiQK K�T rBi? /mKKv i�`;2ib �M/ BM7Q`K�@
iBQM TQBMibX h?Bb K�T +�M H�i2` #2 mb2/ rBi? i?2 oB`imBt PKMBX

q?2M +`2�iBM; � M2r [m2bi- i?2 mb2` mb2b b22b � K�T Q7 h`QM/?2BK i?`Qm;? J�T"Qt

+�M KQp2 7`22Hv �`QmM/ i?2 +BivX h?2 mb2` +�M i?2M Tmi /QrM 2Bi?2` �M BM7Q`K�iBQM

TQBMi Q` � /mKKv i�`;2i rBi? �M �bbQ+B�i2/ b+Q`2 7Q` 2�+? Q7 i?2KX *HB+FBM; QM i?2

`2bT2+iBp2 #miiQM QM i?2 bB/2#�` �M/ +HB+FBM; QM i?2 K�T rBHH TH�+2 i?2 2H2K2Mi QM i?2

K�TX a2iiBM; i?2 iBiH2- /2b+`BTiBQM- Q` b+Q`2 Q7 i?2 2H2K2Mib Bb /QM2 #v +HB+FBM; QM i?2

�H`2�/v TH�+2/ 2H2K2Mib- �M/ /2H2iBM; i?2K Bb /QM2 BM � bBKBH�` K�MM2`X A7 vQm r�Mi-

vQm +�M `2Q`/2` i?2 TQBMib QM i?2 K�T BM i?2 bB/2#�`X

q?2M TH�vBM; i?2 ;�K2- i?2 mb2` `mMb �`QmM/ h`QM/?2BK b?QQiBM; /mKKv i�`;2ib iQ BM@

+`2�b2 i?2 b+Q`2 �M/ `2�/b i?2 BM7Q`K�iBQM TQBMib iQ ;�i?2` FMQrH2/;2 Q7 i?2 bm``QmM/BM;

�`2�X
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9XRXj JQ/mH2 k, *HBK�i2 +?�M;2 [m2bi @ `BbBM; b2� H2p2H

h?2 b2+QM/ KQ/mH2 Bb 7Q+mb2/ QM i?2 TQbbB#H2 2z2+ib Q7 +HBK�i2 +?�M;2 BM h`QM/?2BK @

bT2+B}+�HHv `2;�`/BM; `BbBM; b2� H2p2HbX

6B;m`2 9Xk, _BbBM; b2� H2p2H �b �M 2z2+i Q7 +HBK�i2 +?�M;2 BM h`QM/?2BKX h?2 QMHv
r�v iQ biQT Bi Bb iQ b?QQi �i +�`b- +?BKM2vb �M/ *Pk KQH2+mH2bX

h?2 ;�K2 bi�`ib rBi? � /2b+`BTiBQM Q7 i?2 i�bF, a?QQi +?BKM2vb- +�`b- �M/ *Pk JQH2+mH2b

iQ HQr2` i?2 b2� H2p2HX h?2 b2� H2p2H `Bb2b �b iBK2 ;Q2b QM- �M/ i?2 ;Q�H Bb iQ `2�+? i?2 ;`22M

i�`;2i #27Q`2 vQm /`QrMX a?QQiBM; i?2 i�`;2ib im`Mb i?2K BMiQ � KQ`2 2MpB`QMK2Mi�HHv

7`B2M/Hv p2`bBQM- �b b22M #2HQr,

Ç *?BKM2vb ) aQH�` T�M2Hb

Ç *�`b ) "BF2b

Ç *Pk JQH2+mH2b ) h`22bfSH�Mib

h?2 TH�v2` +�M F22T i`�+F Q7 i?2 +m``2Mi b2� H2p2H �M/ +HBK�i2 #v HQQFBM; �i i?2 +QMi`QHH2`b

BM o_X �i i?2 2M/ Q7 i?2 ;�K2- i?2 TH�v2` T`2bb2b � #miiQM iQ }MBb?X h?Bb T`2b2Mib �

/B�HQ; rBi? i?2 2H�Tb2/ iBK2- i?2 +m``2Mi b2� H2p2H- �M/ ?Qr K�Mv i�`;2ib vQm ?BiX

9Xk o_ 6B2H/ h`BTb @ P+2�M �+B/B}+�iBQM

� bim/v 7`QK ai�M7Q`/ 2tTHQ`2/ ?Qr QM2 +QmH/ mb2 o_ iQ 7�+BHBi�i2 H2�`MBM; �#Qmi P+2�M

�+B/B}+�iBQMXUJ�`FQrBix 2i �HX- kyR3V (R) h?`Qm;? 9 bim/B2b rBi? Qp2` kdy T�`iB+BT�Mib-
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i?2v BMp2biB;�i2/ ?Qr BKK2`bBp2 o_ +QmH/ #2 mb2/ iQ i2�+? T2QTH2 �#Qmi i?2 2z2+ib

+HBK�i2 +?�M;2 ?�b QM Q+2�M �+B/B}+�iBQMX h?2 }`bi bim/v �HHQr2/ bim/2Mib iQ ;Q QM

irQ b+m#� /BpBM; }2H/ i`BTb �b r2HH �b �M BKK2`bBp2 o_ b2bbBQMX AM i?2 o_ b2bbBQM-

i?2 T�`iB+BT�Mib rQmH/ 2K#Q/v � +Q`�H �M/ rQmH/ b22 i?2 2z2+ib Q7 Q+2�M �+B/B}+�iBQMX

AM i?2 b2+QM/ bim/v- ?�H7 Q7 i?2 T�`iB+BT�Mib b�r i?2Kb2Hp2b �b +Q`�H- r?BH2 i?2 Qi?2`

?�H7 �b b+m#� /Bp2`b QM i?2 Q+2�M ~QQ`X h?2v r�Mi2/ iQ b22 B7 #2+QKBM; bQK2QM2-

Q` bQK2i?BM; rQmH/ BM+`2�b2 i?2 H2�`MBM; ;�BMX h?Bb bim/v bm;;2bi2/ i?2`2 r�b �M

BM+`2�b2 BM i?2 H2�`MBM; Qmi+QK2 �M/ i?2 2MpB`QMK2Mi�H +QM+2`M @ `2;�`/H2bb Q7 r?B+?

�p�i�` i?2 T�`iB+BT�Mi 2K#Q/B2/X h?2 i?B`/ bim/v r�b +QM/m+i2/ �i i?2 kyRe h`B#2+�

6BHK 62biBp�H �M/ BM+Hm/2/ � iQi�H Q7 933 T�`iB+BT�Mibc ?Qr2p2`- � HQi Q7 i?2 /�i� r�b

/Bb+�`/2/ /m2 iQ i2+?MB+�H `2�bQMb- �M/ 7�BHm`2 iQ `2bTQM/ iQ �iiBim/2 T`QKTib- r?B+?

`2bmHi2/ BM � b�KTH2 bBx2 Q7 Red T�`iB+BT�MibX h?2 2tT2`B2M+2 Bb bBKBH�` iQ i?2 QM2 r?B+?

Bb Tm#HB+Hv �p�BH�#H2 QM ai2�K R- �Hi?Qm;? i?2 bi2�K p2`bBQM Bb MQr mT/�i2/ iQ BM+Hm/2

KQ`2 72�im`2bX h?2 2tT2`B2M+2 bi�`ib QM � ~Q�iBM; #Q�i- �M/ i?2 T�`iB+BT�Mib r2`2

i?2M i`�BM2/ iQ brBK mM/2`r�i2` �M/ }M/ K�`BM2 HB72X h?2v bi�`i2/ �i �M mM/2`r�i2`

xQM2 �M/ r2`2 i�bF2/ iQ +QmMi bM�BHb- Q+iQTB- �M/ 22HX �7i2` irQ KBMmi2b- i?2v r2`2

KQp2/ BMiQ �M �+B/B}2/ xQM2 r?2`2 i?2`2 r2`2 72r Q` MQ bT2+B2b- bm#iHv +QKKmMB+�iBM;

i?�i i?2 bT2+B2b +QmH/ MQ HQM;2` HBp2 BM i?2 �+B/B}2/ xQM2X h?`Qm;?Qmi i?2 2tT2`B2M+2-

i?2 M�``�iQ` r�b 2tTH�BMBM; i?2 i�bFb �M/ #�+F;`QmM/ BM7Q`K�iBQMX h?2 7Qm`i? �M/

}M�H bim/v +QMbB/2`2/ r?2i?2` i?2 HQ+QKQiBQM i2+?MB[m2b �z2+i2/ i?2 FMQrH2/;2 ;�BMX

h?2`2 r2`2 irQ /Bz2`2Mi i2+?MB[m2b, URV brBKKBM; #v mbBM; T?vbB+�H �`K KQp2K2Mib

�b ;2bim`2b- �M/ UkV brBKKBM; #v mbBM; � DQvbiB+FX h?2 T�`iB+BT�Mib r2`2 TH�+2/ BM �

bBKBH�` 2MpB`QMK2Mi �b #27Q`2- rBi? QM2 mM/2`r�i2` xQM2 #2BM; ?2�Hi?v �M/ QM2 �+B/B+X

h?2 bim/v 7QmM/ MQ bB;MB}+�Mi /Bz2`2M+2 BM i?2 H2�`MBM; Qmi+QK2 rBi? i?2 /Bz2`2Mi

HQ+QKQiBQM i2+?MB[m2bX

9XkXR P+2�M �+B/B}+�iBQM 1tT2`B2M+2

h?2 2tT2`B2M+2 �p�BH�#H2 QM ai2�K Bb � HBiiH2 /Bz2`2Mi 7`QK i?2 QM2 2tTH�BM2/ BM i?2

T�T2`- �M/ ?�b KQbi HBF2Hv #22M mT/�i2/ �7i2` Bib `2H2�b2X h?2 ai2�K 2tT2`B2M+2 bi�`ib

#v b?QrBM; *Pk KQH2+mH2b +QKBM; Qmi Q7 � +�` r?BH2 i?2 M�``�iQ` 2tTH�BMb 7�+ib �#Qmi

+HBK�i2 +?�M;2X h?2 T�`iB+BT�Mi Bb i?2M KQp2/ iQ � ~Q�iBM; #Q�i r?2`2 *Pk KQH2+mH2b

�`2 pBbB#H2 BM i?2 �B`- �M/ � r�i2` KQH2+mH2 Bb b22M BM i?2 r�i2` BM 7`QMi Q7 i?2 #Q�iX
R?iiTb,ffbiQ`2Xbi2�KTQr2`2/X+QKf�TTf9yNykyf h?2nai�M7Q`/nP+2�Mn�+B/B}+�iBQMn1tT2`B2M+2f
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6B;m`2 9Xj, � �M/ ", S�`iB+BT�Mib r2�`BM; i?2 o_ ?2�/b2i �M/ 2tT2`B2M+BM; i?2 o_
�TTHB+�iBQMX * �M/ ., h?2 irQ 7Q`Kb Q7 2K#Q/BK2Mi i?�i r�b i2bi2/ /m`BM; i?2 b2+QM/

bim/v, BM i?2 7Q`K Q7 � b+m#� /Bp2` U*V �M/ � +Q`�H `227 U.V

h?2 M�``�iQ` 2tTH�BMb Q+2�M �+B/B}+�iBQM #v b?QrBM; i?2 +?2KB+�H `2�+iBQM r?2M *Pk

+QK#BM2b rBi? >kP iQ 7Q`K +�`#QMB+ �+B/X �7i2` i?Bb- i?2 TH�v2` Bb TH�+2/ BM i?2 r�i2`

�M/ Bb i�bF2/ rBi? +QmMiBM; bM�BHb #v TH�+BM; ~�;b QM i?2KX GBF2 rBi? i?2 Qi?2` bim/B2b-

i?2 mM/2`r�i2` 2MpB`QMK2Mi +?�M;2b iQ � KQ`2 �+B/B+ QM2- �M/ i?2 M�``�iQ` 2tTH�BMb

i?�i i?2`2 �`2 MQ KQ`2 bT2+B2b H27i #2+�mb2 i?2v �`2 mM�#H2 iQ HBp2 BM bm+? �M �+B/B+

2MpB`QMK2MiX h?2 2tT2`B2M+2 2M/b rBi? � xQQK2/ Qmi p2`bBQM Q7 i?2 rQ`H/ r?2`2 i?2

M�``�iQ` 2tTH�BMb i?�i i?2 Ǵi?2 7mim`2 Q7 Qm` 2�`i? Bb BM vQm` ?�M/bǴ �M/ /2b+`B#2b ?Qr

vQm +�M ?Qr iQ H2�`M KQ`2 �M/ ?2HT bmTTQ`i Q+2�M �+B/B}+�iBQM `2b2�`+?X

6B;m`2 9X9, h?2 ai�M7Q`/ P+2�M �+B/B}+�iBQM 1tT2`B2M+2 �p�BH�#H2 QM ai2�K b?QrBM;
?Qr *Pk KQH2+mH2b bT`2�/ 7`QK i?2 2t?�mbi TBT2 Q7 i?2 +�` r?B+? H�i2` Bb �#bQ`#2/ #v

i?2 Q+2�M

9XkXk _2bmHib

h?2 bim/v b?Qrb i?�i Ǵ�7i2` �M BKK2`bBp2 o_ 2tT2`B2M+2- T2QTH2 `2TQ`i TQbBiBp2 FMQrH@

2/;2 ;�BM Q` �M BMi2`2bi BM H2�`MBM; �#Qmi i?2 +�mb2b �M/ 2z2+ib Q7 Q+2�M �+B/B}+�iBQMXǴ
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UJ�`FQrBix 2i �HX- kyR3V (R) Ai �HbQ T`Qp2b i?�i +QKTH2t b+B2MiB}+ BM7Q`K�iBQM +�M #2

/2HBp2`2/ �M/ i�m;?i iQ vQmM; �/mHib i?`Qm;? BKK2`bBp2 o_ �M/ b?Qrb i?�i T2QTH2 +�M

H2�`M �#Qmi +QKTH2t bQ+B�H �M/ 2MpB`QMK2Mi�H Bbbm2b r?2M BM7Q`K�iBQM Bb #`Qm;?i iQ

i?2K BM �M BKK2`bBp2 7Q`K�iX

9Xj aBKmH�iBM; 2p�+m�iBQM BM � imMM2H

"2+�mb2 i`�BMBM; 7Q` 2K2`;2M+v bBim�iBQMb +�M Q7i2M #2 2tT2MbBp2- `BbFv �M/ /B{+mHi iQ

`2THB+�i2- i?2 TQi2MiB�H 7Q` o_ �TTHB+�iBQMb iQ bBKmH�i2 i?2b2 bBim�iBQMb Bb bB;MB}+�MiX

PM2 bm+? bim/v 7`QK kyR3 +QMbB/2`2/ i?2 +?�HH2M;2 Q7 +QKKmMB+�iBQM �M/ +QHH�#Q`�iBQM

#2ir22M /Bz2`2Mi 2K2`;2M+v K�M�;2K2Mi U1JV T`Q72bbBQMb- �M/ /2p2HQT2/ � o_ �TTHB@

+�iBQM iQ bBKmH�i2 �M 2K2`;2M+v b+2M�`BQ rBi? b2p2`�H +?�`�+i2`b bm+? �b �M QT2`�iBQMb

+QMi`QH K�M�;2`- TH�Mi rQ`F2`b- }`2};?i2`b- TQHB+2 Q{+2`b- �M/ K2/B+bX UJQHF�@.�MB2Hb2

2i �HX- kyR3V(j3) h?2 T�`iB+BT�Mib +QmH/ BMi2`�+i rBi? 2�+? Qi?2`- �M/ +QHH�#Q`�i2 QM /2@

+BbBQMb 7Q` p�`BQmb /BH2KK�b Q++m``BM; BM � /vM�KB+�HHv +?�M;BM; 2MpB`QMK2MiX

�MQi?2` bim/v- #v aALh16 BM kyR3- +QMbB/2`b 2K2`;2M+v bBim�iBQMb BM imMM2Hb /m2 iQ

+QHHBbBQMb- }`2b- /�M;2`Qmb HB[mB/b- pQH�iBH2 ;�b2b- Q` i2``Q`Bbi �+iBpBiB2b �M/ ?Qr iQ BK@

T`Qp2 imMM2Hb iQ #2 �#H2 iQ ?�M/H2 i?2b2 bBim�iBQMb i?2 #2bi r�v TQbbB#H2X h?2 bim/v

mb2b � `2�HBbiB+ o_ KQ/2H Q7 � dXjFK mM/2`r�i2` imMM2H rBi? }`2 2tiBM;mBb?2`b- 2K2`@

;2M+v i2H2T?QM2b- �M/ bB;MbX h?2 T�`iB+BT�Mib i`v Qmi bBt /Bz2`2Mi b+2M�`BQb rBi? p�`vBM;

HB;?iBM; 7Q` i?2 2tBi bB;Mb- /Bbi�M+2 iQ r�HF iQ i?2 2tBib- �M/ bQmM/ 2z2+ibX am++2bb r�b

K2�bm`2/ BM i?2 �#BHBiv iQ }M/ �M/ QT2M i?2 2tBi /QQ`- +?QQbBM; i?2 `B;?i T�i? iQ i?2

2tBi /QQ` �M/ i?2 bT22/ Q7 r?B+? i?2 T�`iB+BT�Mib r2`2 r�HFBM;f`mMMBM;X h?2 TH�v2`b

rQmH/ mb2 i?2 *v#2`Bi? oB`im�HBx2` iQ M�pB;�i2 BMbB/2 i?2 pB`im�H 2MpB`QMK2MiX "27Q`2

i?2 TH�v2`b +QmH/ KQp2- � T`BKBM; pB/2Q r�b b?QrM Q7 i?2 +�` 2Mi2`BM; i?2 imMM2H �M/

2tT2`B2M+BM; � i`�{+ biQT rBi? � pB2r Q7 i?2 }`2 Bib2H7 �M/ �#�M/QM2/ T�bb2M;2` +�`bX

AM bQK2 b+2M�`BQb- i?2 imMM2H rQmH/ #2 }HH2/ rBi? bKQF2- bQ i?2 TH�v2`b rQmH/ ?�p2 �

?�`/ iBK2 b22BM; �Mvi?BM; BM 7`QMi Q7 i?2KX h?2 T�`iB+BT�Mib r2`2 �bF2/ iQ }M/ i?2B`

r�v Qmi Q7 i?2 imMM2HX
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6B;m`2 9X8, h?2 imMM2H }`2

9XjXR _2bmHib

h?2 `2bmHib b?Qr i?�i i?2 /Bbi�M+2 #2ir22M i?2 2tBib �z2+ib i?2 iBK2 iQ 2p�+m�i2X �

/Qm#HBM; Q7 /Bbi�M+2 7`QK k8yK iQ 8yyK b?Qr2/ � 9t iBK2 /Bz2`2M+2 7`QK k KBMmi2b iQ

3 KBMmi2bX qBi? i?2 HQM;2` /Bbi�M+2b- � HQi Q7 i?2 T�`iB+BT�Mib �HbQ ?2bBi�i2/ �M/ im`M2/

#�+F- i?BMFBM; i?2vǶ/ KBbb2/ i?2 2tBiX lbBM; bQmM/ bvbi2Kb r�b KQ`2 2{+B2Mi i?�M

bB;Mb rBi? �M �``Qr TQBMiBM; /QrMr�`/b- BM/B+�iBM; i?�i i?2 2tBi bBM; r�b QM i?2 Qi?2`

bB/2 Q7 i?2 `Q�/X 1p2M KQ`2 2z2+iBp2- i?Qm;?- Bb iQ ?�p2 irQ 2tBib @ QM2 QM 2�+? bB/2X

*QMiBMmQmb ;mB/�M+2 HB;?ib T`Qp2/ iQ #2 p2`v 2z2+iBp2- r?2`2 T�`iB+BT�Mib +?QQb2 i?2

`B;?i bB/2 �M/ r�HF bB;MB}+�MiHv 7�bi2` iQr�`/ i?2 2tBiX h?2b2 `2bmHib �`2 p2`v BMi2`2biBM;

7Q` i?2 b�72iv �bT2+i Q7 i?2 7mim`2 �TTHB+�iBQMX

9X9 1tT2`B2M+BM; � iQrM Q7 i?2 JB//H2 �;2b, �M �TTHB+�@

iBQM 7Q` i?2 2/mi�BMK2Mi BM +mHim`�H ?2`Bi�;2

h?2 J2/B�1pQ S`QD2+i �BK iQ /2p2HQT � KmHiB@b2MbQ`v TH�i7Q`K 7Q` 2/m+�iBM; bim/2Mib

�#Qmi +mHim`�H ?2`Bi�;2 �M/ K2/B2p�H ?BbiQ`v �M/ bQ+B2ivX UJ�Bbi2` 2i �HX- kyRjV (jN)

h?2 `2bmHi Bb �M 2/mi�BMK2Mi ;�K2 r?2`2 i?2 ;Q�H Bb iQ 2tT2`B2M+2 i?2 2p2`v/�v HB72 �M/

�+iBpBiB2b Q7 T2QTH2 HBpBM; /m`BM; i?2 6`2/2`B+F �;2 UsAAA +2Mim`vVX



_2H�i2/ rQ`F 8j

h?2 ;�K2 Bb b2i BM i?2 bQmi? Q7 Ai�Hv BM i?2 a�H2MiQ T2MBMbmH� BM i?2 +Biv Q7 Pi`�MiQ-

�M BKTQ`i�Mi +Biv BM i?2 JB//H2 �;2bX h?2 +Biv +?Qb2M /m2 iQ Bib ?BbiQ`B+�H `2H2p�M+2

�b i?2 #`B/;2 #2ir22M i?2 2�bi2`M �M/ r2bi2`M J2/Bi2``2M2�M a2�X h?2 `2+QMbi`m+iBQM

Q7 i?2 Pi`�MiQ bi�`i2/ rBi? � .B;Bi�H h2``�BM JQ/2H U.hJV mbBM; 1a_A �`+:Aa �M/
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Q7 +HBK�i2 +?�M;2 Bb BKTQ`i�MiX qBi? �M �p2`�;2 b+Q`2 Q7 9XNy- Bi Bb 2pB/2Mi i?�i i?Bb

Bb BM/22/ i?2 +�b2X JQbi T2QTH2 �;`22/ i?�i i?2 ;�K2 Bb 2�bv iQ mM/2`bi�M/- rBi? �M

�p2`�;2 GBF2`i a+Q`2 Q7 9X9X q?�i Bb �HbQ 2pB/2Mi- Bb i?�i T2QTH2 +H2�`Hv 2MDQv i?2 oB`imBt

PKMB �M/ 722H KQ`2 BKK2`b2/ r?2M i?2v T?vbB+�HHv KQp2 BM o_X

h?2 Tm`TQb2 Q7 i?2 H�bi b2+iBQM Q7 #Qi? bm`p2vb r2`2 iQ ;�m;2 i?2 BMi2`2bi 7Q` i?2 mT@

+QKBM; 2tT2`B2M+2 �#Qmi }`2 BM h`QM/?2BKX Pp2`�HH- i?2`2 Bb �M Qp2`r?2HKBM;Hv TQbBiBp2

BMi2`2bi BM �HH i?`22 +�i2;Q`B2b 7Q` i?2 M2r �TTHB+�iBQM U*HBK�i2 +?�M;2- +mHim`�H ?2`Bi�;2

�M/ }`2 b�72ivVX h?2 b�72iv T`Q+2/m`2b `2+2Bp2/ i?2 HQr2bi b+Q`2- ?Qr2p2`- QMHv #v �

`2H�iBp2Hv bK�HH K�`;BMX h?2 H�bi [m2biBQM r�b �M QT2M [m2biBQM iQ ;�i?2` 722/#�+F

QM TQi2MiB�H BKT`Qp2K2MibX 6BHi2`BM; Qmi i?2 �Mbr2`b i?�i bB;M�H ǴMQ BKT`Qp2K2Mib

M22/2/Ǵ- i?2`2 �`2 � 72r +�i2;Q`B2b i?�i 2K2`;2, AKT`Qp2/ �m/BQ +m2b- BKT`Qp2/ ;�K2

K2+?�MB+b- imiQ`B�H- �M/ BKT`Qp2/ ;`�T?B+bX "2HQr Bb � i�#H2 rBi? i?2 +�i2;Q`Bx2/ bm;@

;2biBQMb,



"�+F;`QmM/ ej

AKT`Qp2K2Mi +�i2;Q`v aT2+B}+b K2MiBQM2/ S2QTH2
AKT`Qp2/ �m/BQ +m2b "B`/ bQmM/b k

AKT`Qp2/ ;�K2 K2+?�MB+b 1�bB2` iQ KQp2- #2ii2`
�++m`�+v b?QQiBM; i�`;2ib k

hmiQ`B�H AM i?2 #2;BMMBM; R

AKT`Qp2/ ;`�T?B+b 1MpB`QMK2Mi- i2tim`2b-
/Q2bMǶi 722H `2�H 8

h�#H2 8XkR, *�i2;Q`Bx2/ bm;;2biBQMb 7Q` BKT`Qp2K2Mi rBi? bT2+B}+b K2MiBQM2/

h?2 BKT`Qp2/ �m/BQ +m2b �`2 KQbi HBF2Hv `2H�i2/ iQ �m/BQ 722/#�+F i?`Qm;?Qmi i?2 ;�K2X

h?2`2 Bb �H`2�/v � HQi Q7 �m/BQ `2bTQMb2b iQ �+iBQMb BM i?2 ;�K2 Ubm+? �b b?QQiBM; i�`;2ibV-

#mi i?2`2 +QmH/ #2 2p2M KQ`2X h?2 bT2+B}+ +QKK2Mi `2;�`/BM; Ǵ#B`/ bQmM/bǴ Bb KQbi

HBF2Hv �M BM/B+�iBQM Q7 � M22/ 7Q` KQ`2 2MpB`QMK2Mi bQmM/b iQ BM+`2�b2 `2�HBbK 7m`i?2`X

q?2M Bi +QK2b iQ i?2 BKT`Qp2/ ;�K2 K2+?�MB+b- i?2 bm;;2biBQMb r2`2 iQ K�F2 Bi 2�bB2` iQ

KQp2 �M/ iQ K�F2 i?2 �++m`�+v Q7 i?2 b?QQiBM; #2ii2`X Ai r�b MQiB+2/ /m`BM; i?2 bim/B2b

i?�i i?2 i�`;2ib �`2 bQK2iBK2b p2`v ?�`/ iQ ?Bi- /2bTBi2 i?2 #2�K 7`QK i?2 ;mM b22KBM;Hv

;QBM; i?`Qm;? i?2 i�`;2iX h?Bb +�mb2b bQK2 7`mbi`�iBQM 7Q` i?2 TH�v2`X aQK2 T2QTH2 �HbQ

?�p2 � ?�`/ iBK2 rBi? i?2 oB`imBt PKMB �M/ /Q MQi `2�HHv ;2i i?2 ?�M; Q7 i?2 KQp2K2Mi

K2+?�MB+bX .2bTBi2 KQbi T2QTH2 i?BMFBM; i?2 ;�K2 Bb 2�bv iQ mM/2`bi�M/ Uh�#H2, 8XdV-

i?2`2 Bb � +QKK2Mi `2[m2biBM; � imiQ`B�H 7Q` i?2 ;�K2X h?2`2 Bb �H`2�/v � b?Q`i i2ti- #mi

i?2 ;�K2 +QmH/ T`2b2Mi i?2 imiQ`B�H BM �M 2�bB2` 7Q`K�i Q` i?`Qm;? � ?�M/b@QM imiQ`B�H iQ

K�F2 Bi 2�bB2` iQ mM/2`bi�M/ ?Qr i?2 ;�K2 rQ`Fb @ bBKBH�` iQ i?2 oB`imBt PKMB imiQ`B�H

2p2`v TH�v2` ;Q2b i?`Qm;? #27Q`2 i`vBM; i?2 2tT2`B2M+2X G�biHv- i?2`2 Bb i?2 +�i2;Q`v

Q7 BKT`Qp2/ ;`�T?B+bX h?Bb Bb #v 7�` i?2 KQbi K2MiBQM2/ BKT`Qp2K2Mi �M/ BM+Hm/2b

+QKK2Mib 7Q` BKT`QpBM; i?2 2MpB`QMK2Mi- i?2 ;2M2`�H i2tim`2b- �M/ K�FBM; Bi 722H KQ`2

`2�HBbiB+X

8Xj *QM+HmbBQM

h?2 Ǵ*HBK�i2 Zm2biǴ �TTHB+�iBQM /2KQMbi`�i2b i?�i Bi Bb � 7mHHv BKK2`bBp2 2tT2`B2M+2

r?B+? Bb 2�bv iQ mb2 �M/ 7mM iQ TH�vX a22BM; i?2 2z2+ib Q7 +HBK�i2 +?�M;2 }`bi@?�M/ K�F2b

� #B;;2` BKT�+i QM KQbi T2QTH2 i?�M Bi rQmH/ `2�/BM; Q` ?2�`BM; �#Qmi Bi- �M/ i?Bb b?Qrb

TQi2MiB�H 7Q` 7mim`2 �TTHB+�iBQMb iQ miBHBx2 o_ iQ ?B;?HB;?i � b2`BQmb Bbbm2X .2bTBi2 #2BM;

p2`v BKK2`b2/ BM i?2 pB`im�H rQ`H/- �M/ K�FBM; /B`2+i +?�M;2b iQ T`2p2Mi i?2 b2� H2p2H

`Bb2- i?2 2tT2`B2M+2 /B/ MQi b22K iQ KQiBp�i2 T2QTH2 /B`2+iHv iQ �+i QM +HBK�i2 +?�M;2 BM
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`2�H HB72X >Qr2p2`- bBM+2 2bb2MiB�HHv 2p2`vQM2 BM i?2 bim/B2b b�r +HBK�i2 +?�M;2 �r�`2M2bb

�b BKTQ`i�Mi- i?2 �TTHB+�iBQM biBHH b2`p2b Bib Tm`TQb2 K�FBM; T2QTH2 KQ`2 �TT`2+B�iBp2

Q7 +HBK�i2 +?�M;2 �M/ BM im`M `�Bb2b i?2 �r�`2M2bb Q7 i?2 Bbbm2X

h?2 bm`p2vb +QMp2v2/ � HQi Q7 BMi2`2bi BM �M �TTHB+�iBQM rBi? }`2 bT`2�/BM; /m2 iQ

+HBK�i2 +?�M;2X aBM+2 � HQi Q7 T2QTH2 r2`2 �HbQ BMi2`2bi2/ BM b22BM; +mHim`�H ?2`Bi�;2b

BM i?2 �TTHB+�iBQM- Bi rBHH #2 b2i BM h`QM/?2BK �`QmM/ T2`?�Tb i?2 KQbi B+QMB+ +mHim`�H

?2`Bi�;2 BM i?2 +Biv @ LB/�`Qb/QK2M *�i?2/`�HX



*?�Ti2` e

_2[mB`2K2Mib �M/ i?2Q`2iB+�H
�M�HvbBb

h?Bb +?�Ti2` rBHH �M�Hvx2 i?2 ;�K2 BM `2;�`/ iQ i?2 ;�K2 i?2Q`v /2b+`B#2/ BM *?�Ti2`

jX h?2 �M�HvbBb rBHH ?2HT /2i2`KBM2 r?�i �bT2+ib Q7 i?2 ;�K2 +�M #2 BKT`Qp2/- �M/

iQ;2i?2` rBi? i?2 `2bmHib 7`QK i?2 +QM/m+i2/ bim/B2b- Bi rBHH 7Q`K i?2 `2[mB`2K2Mib 7Q`

i?2 T`QiQivT2b rBi? }`2 BM h`QM/?2BKX

eXR 6Qm` 7mM F2vb

eXRXR 1�bv 6mM

h?2 *HBK�i2 Zm2bi �TTHB+�iBQM Bb � p2`v HBM2�` �TTHB+�iBQM �M/ /Q2b MQi T`QpB/2 Km+?

7`22/QK iQ 2tTHQ`2X h?Bb Bb KQbi HBF2Hv BMi2MiBQM�H bBM+2 KQbi T2QTH2 �`2 QMHv i`vBM; Bi

�b � /2KQ 7Q` � 72r KBMmi2b #27Q`2 i?2 M2ti T2`bQM +�M i`vX >Qr2p2`- i?2 7mHH ;�K2 /Q2b

BM+Hm/2 i?2 b2+QM/ KQ/mH2 UMQi i2bi2/ BM i?2 bim/B2b +QM/m+i2/ BM i?Bb T�T2`V- r?B+?

BM+Hm/2b 2tTHQ`�iBQM BM h`QM/?2BK rBi? � +mbiQK [m2bi- BM+Hm/BM; � b2i Q7 i�`;2ib �M/

BM7Q`K�iBQM TQBMibX h?2`2 Bb MQi Km+? BMi2`�+iBQM rBi? i?2 2MpB`QMK2Mi 2Bi?2`- bQ i?2

TH�v2` /Q2b MQi ;2i i?2 722HBM; Q7 rQM/2` Q` �r2 �b i?2v `mM �`QmM/ i?2 K�TX

e8
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eXRXRXR am;;2bi2/ BKT`Qp2K2Mib

>�pBM; � HBM2�` �TTHB+�iBQM Bb � ;QQ/ r�v iQ 2Mbm`2 i?�i T2QTH2 /Q MQi bT2M/ � iQQ

HQM; iBK2 QM i?2 i`2�/KBHH �M/ �HHQrb 7Q` KQ`2 T2QTH2 iQ i`v i?2 2tT2`B2M+2X h?Bb Bb �

TQbBiBp2 �bT2+i i?�i b?QmH/ #2 T`2b2`p2/c ?Qr2p2`- Bi Bb biBHH TQbbB#H2 iQ K�F2 i?2 TH�v�#H2

rQ`H/ � #Bi #B;;2` �M/ rBi? KQ`2 7`22/QK iQ `mM �`QmM/X h?2 }`2 +QmH/ TQbbB#Hv bT`2�/

7`QK /Bz2`2Mi HQ+�iBQMb iQQ- K�FBM; Bi � /Bz2`2Mi 2tT2`B2M+2 7Q` 2�+? T2`bQM i2biBM;

i?2 �TTHB+�iBQMX h?2 }`2 rQmH/ BMi2`�+i rBi? i?2 2MpB`QMK2Mi- �M/ i?2 TH�v2` +QmH/

�HbQ BMi2`�+i rBi? Bi #v b?QQiBM; r�i2` �i i?2 }`2 iQ i`v �M/ 2HBKBM�i2 i?2 bT`2�/BM;

}`2X h?2 2MpB`QMK2Mi Bib2H7 +QmH/ �HbQ #2 KQ`2 BMi2`�+iBp2- #v ?�pBM; ;`�bb i?�i KQp2b

BM i?2 rBM/- Q` i?�i i?2 }`2 KQp2b �++Q`/BM; iQ i?2 rBM/ /B`2+iBQM �M/ bT22/X h?2b2

BKT`Qp2K2Mib rQmH/ �HH bi`2M;i?2M i?2 1�bv 6mM Q7 i?2 �TTHB+�iBQMX

eXRXk a2`BQmb 7mM

h?2 �bT2+i Q7 �iiBim/2 +?�M;2 iQr�`/b +HBK�i2 +?�M;2 r�b /Bb+mbb2/ i2bi2/ BM i?2 bim/@

B2bX "2+�mb2 KQbi T2QTH2 r2`2 �H`2�/v KQiBp�i2/ iQr�`/b �+iBM; QM +HBK�i2 +?�M;2-

i?2 �TTHB+�iBQM /B/ MQi b22K iQ K�F2 � ?m;2 /Bz2`2M+2 7Q` i?2 K�DQ`BivX Uh�#H2, 8XeV

>Qr2p2`- i?2 2tT2`B2M+2 /B/ K�F2 � #B;;2` 2KQiBQM�H BKT�+i i?�M `2�/BM; �#Qmi Bi- bQ

Bi ?�b bQK2 bm++2bb7mH �bT2+ib Q7 b2`BQmb 7mM `2;�`/H2bbX Uh�#H2, 8X8- 8XR8V

eXRXkXR am;;2bi2/ BKT`Qp2K2Mib

"v BKTH2K2MiBM; `2�HBbiB+ }`2@bT`2�/BM; BM i?2 2MpB`QMK2Mi- Bi Bb TQbbB#H2 i?�i T�`iB+B@

T�Mib +QmH/ #2M2}i 7`QK b22BM; ?Qr 7�bi }`2 bT`2�/b BM `2�H HB72 �M/ ?Qr /B{+mHi Bi KB;?i

#2 iQ 2HBKBM�i2 i?2 }`2X Ai +QmH/ K�F2 i?2K KQ`2 �r�`2 Q7 7Q`2bi }`2b Q` K�F2 i?2K

QT2M i?2B` 2v2b iQr�`/b i?2 b�72iv �bT2+ib Q7 }`2 �M/ ?Qr iQ T`2p2Mi Bi 7`QK ?�TT2MBM;X

h?2 �TTHB+�iBQM +QmH/ �HbQ b?Qr pB/2Qb �#Qmi i?2 iQTB+b iQ 2/m+�i2 i?2 T�`iB+BT�Mib

7m`i?2`X
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eXk *?�`�+i2`BbiB+b Q7 7mM

eXkXR *?�HH2M;2

h?2 *HBK�i2 Zm2bi 2tT2`B2M+2 /Q2b � p2`v ;QQ/ DQ# Q7 ?�pBM; � +H2�` ;Q�H i?�i Bb 2t@

TH�BM2/ r2HH �i i?2 #2;BMMBM; Q7 i?2 ;�K2 �M/ r?B+? i?2 T`Q;`2bb Bb 2pB/2Mi i?`Qm;?Qmi

i?2 ;�K2X h?Bb Bb #�+F2/ mT #v i?2 bim/B2b- r?B+? BM/B+�i2/ i?�i i?2 K�DQ`Biv Q7 i?2

T�`iB+BT�Mib 7QmM/ i?2 ;�K2 2�bv iQ mM/2`bi�M/ �M/ mM/2`biQQ/ i?2 `272`2M+2bX Uh�#H2,

8Xd- 8X3V h?2 b2�@H2p2H `Bb2 Bb pBbB#H2 7Q` i?2 TH�v2`b- �M/ i?2 r2�i?2` +?�M;2b �b i?2

T�`iB+BT�Mib ?Bi KQ`2 i�`;2ibX h?2 +m``2Mi b2� H2p2H �M/ +HBK�i2 �`2 �HbQ pBbB#H2 �`QmM/

i?2 TH�v2`Ƕb ;mM- b?QrBM; i?2 T`Q;`2bb iQr�`/b i?2 ;Q�HX >Qr2p2`- Bi Bb BKTQ`i�Mi iQ

K2MiBQM i?�i /m`BM; i?2 bim/B2b- Bi r�b MQi2/ i?�i i?Bb BM7Q`K�iBQM r�b Q7i2M MQi b22M

MQ` MQiB+2/ #v i?2 TH�v2`X h?2`2 Bb �HbQ MQ `�M/QKM2bb Q` p�`B�#H2 /B{+mHiv BM i?2

2tT2`B2M+2 �i i?2 KQK2MiX

eXkXRXR am;;2bi2/ BKT`Qp2K2Mib

h?2 �TTHB+�iBQM +�M mb2 � bBKBH�` BMBiB�H imiQ`B�H iQ K�F2 Bi 2�bv iQ mM/2`bi�M/ r?�i iQ

/Q BM i?2 ;�K2- Q` 2p2M #2ii2`- � pB/2Q imiQ`B�H +QmH/ b?Qr i?2 TH�v2`b ?Qr i?2 ;�K2

Bb TH�v2/X Ai Kmbi ?�p2 +H2�` ;Q�Hb i?�i �`2 2tTH�BM2/ r2HH- bm+? �b 2HBKBM�iBM; i?2 }`2

Q` T2`7Q`KBM; i?2 `2[mB`2/ b�72iv T`Q+2/m`2b �7i2` MQiB+BM; � }`2X Ai +QmH/ BM+Q`TQ`�i2

`�M/QKM2bb BM ?Qr i?2 }`2 Bb bT`2�/BM;- ?Qr i?2 rBM/ Bb #HQrBM;- Q` r?2`2 i?2 BMBiB�H

}`2 bi�`ibX h?2`2 +QmH/ �HbQ #2 � p�`B�#H2 /B{+mHiv- �Hi?Qm;? KQbi T�`iB+BT�Mib rBHH i`v

i?2 oB`imBt PKMB 7Q` i?2 }`bi iBK2- r?B+? K�F2b Bi `�i?2` BM+QMb2[m2MiB�H iQ BKTH2K2MiX

eXkXk *m`BQbBiv

h?2 b2MbQ`v +m`BQbBiv Bb T`2iiv r2HH /QM2 BM i?2 �TTHB+�iBQMX h?2 �m/BQ �M/ pBbm�H 2z2+ib

Q7 i?2 r2�i?2`- bm+? �b i?2 pBbB#H2 +HQm/b- `�BM- �M/ bmM- �b r2HH �b i?2 bQmM/ Q7 i?2

TQm`BM; `�BM- 2bi�#HBb? � +QKT2HHBM; b2MbQ`v 2MpB`QMK2Mi 7Q` i?2 TH�v2`X h?2`2 Bb HBiiH2

+Q;MBiBp2 +m`BQbBiv- ?Qr2p2`- �b i?2`2 Bb MQi �Mv BM7Q`K�iBQM H27i Qmi 7Q` i?2 TH�v2` iQ

}M/X
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eXkXkXR am;;2bi2/ BKT`Qp2K2Mib

h?2 bQmM/ Q7 i?2 }`2 �b r2HH �b � KQ`2 BMi2`�+iBp2 2MpB`QMK2Mi K2MiBQM2/ �#Qp2 rBHH

T`QpB/2 b�iBb7vBM; b2MbQ`v +m`BQbBivX h?2`2 +QmH/ �HbQ #2 ?B//2M 2H2K2Mib �`QmM/ i?2

;�K2 r?B+? i?2 TH�v2` +QmH/ }M/- bm+? �b r�i2` #m+F2ib ?B//2M #2?BM/ r�HHb- i`22b Q`

Q#D2+ib i?�i vQm +QmH/ mb2 iQ 2`�/B+�i2 i?2 }`2X

eXj :�K2~Qr

:�K2~Qr �TTHB+�iBQM 6mim`2 rQ`F
h?2 :�K2 @ *HBK�i2 Zm2bi @ 6B`2 Zm2bi

*QM+2Mi`�iBQM

@ ZmB+FHv ;`�#b i?2
TH�v2`Ƕb �ii2MiBQM rBi?
pBbB#H2 i�`;2ib
@ *QM+2Mi`�i2 QM `2�+?BM;
i?2 ;`22M HB;?i

@ ZmB+FHv ;`�#b i?2 TH�v2`Ƕb �ii2MiBQM
rBi? pBbB#H2 }`2
@ *QM+2Mi`�i2 QM i�FBM; Qmi i?2 }`2

*?�HH2M;2 @ a?QQi i�`;2ib �M/ `mM
iQr�`/b i?2 ;`22M HB;?i

@ a?QQi i�`;2ib �M/ `2+2Bp2 TQBMib
Q` r�i2`
@ lb2 r�i2` iQ 2HBKBM�i2 }`2

SH�v2` bFBHHb @ h2tim�H imiQ`B�H Y oB`imBt
PKMB imiQ`B�H 7Q` i?2 KQp2K2Mi

@ oB`imBt PKMB imiQ`B�H 7Q` i?2 KQp2K2Mi
@ oB/2Q imiQ`B�H Q7 i?2 +QMi`QHb
�M/ ;�K2 K2+?�MB+b

*QMi`QH
@ _mMMBM; mbBM; oB`imt PKMB
@ a?QQiBM; i�`;2ib T`2p2Mib
b2� H2p2H `BbBM;

@ _mMMBM; mbBM; oB`imt PKMB BM
� KQ`2 7`22 2MpB`QMK2Mi
@ a?QQiBM; �i i?2 r�i2` #m+F2ib
@ a?QQiBM; r�i2` �i i?2 }`2

*H2�` ;Q�Hb
@ _2�+? i?2 ;`22M HB;?i
#27Q`2 /`QrMBM; 7`QK
b2� H2p2H `Bb2

@ 1HBKBM�i2 i?2 }`2 #27Q`2 +mHim`�H
?2`Bi�;2f7Q`2bi Bb
#m`M2/ /QrM

SH�v2` bFBHHb @ SH�v2` T`Q;`2bbBQM Bb
BM72�bB#H2 BM i?2 b?Q`i iBK2bT�M

@ SH�v2` T`Q;`2bbBQM Bb
BM72�bB#H2 BM i?2 b?Q`i iBK2bT�M

aQ+B�H AMi2`�+iBQM @ LQ KmHiBTH�v2` @ LQ KmHiBTH�v2`

h�#H2 eXR, 1p�Hm�iBM; i?2 +m``2Mi ;�K2 mbBM; ;�K2~Qr �M/ bm;;2biBM; 2H2K2Mib 7Q`
i?2 7mim`2 rQ`F

h?2 *HBK�i2 Zm2bi �TTHB+�iBQM [mB+FHv ;`�#b i?2 TH�v2`Ƕb �ii2MiBQM rBi? pBbB#H2 i�`;2ib

`B;?i �7i2` i?2 BMi`Q/m+iQ`v i2ti 2tTH�BMBM; r?�i iQ /QX uQm BKK2/B�i2Hv b22 +�`b �M/

+?BKM2vb i?�i vQm +�M b?QQi �M/ vQm +QM+2Mi`�i2 QM `mMMBM; �b 7�bi �b TQbbB#H2 iQr�`/b

i?2 ;`22M HB;?iX qBi? }`2 BM h`QM/?2BK- i?2 �ii2MiBQM rQmH/ BMbi�MiHv ;Q iQr�`/b �

pBbB#H2 }`2X h?2 TH�v2` rQmH/ +QM+2Mi`�i2 QM mbBM; /Bz2`2Mi ;�K2 K2+?�MB+b iQ i�F2 Qmi

i?2 }`2 �b [mB+FHv �b TQbbB#H2X q?2M Bi +QK2b iQ i?2 +?�HH2M;2 �bT2+i Q7 ;�K2~Qr- i?2



AKTH2K2Mi�iBQM eN

*HBK�i2 Zm2bi ?�b i�`;2ib �`QmM/ i?2 K�T i?�i i?2 TH�v2` +�M b?QQi iQ T`2p2Mi i?2 b2�

H2p2H `Bb2X h?2 +?�HH2M;2 Bb mbm�HHv 2�bv 2MQm;? 7Q` T2QTH2 iQ K�F2 Bi i?`Qm;? i?2 ;�K2-

?Qr2p2`- i?2`2 ?�b #22M � 72r +�b2b BM i?2 bim/B2b i?�i i?2 TH�v2`b /`QrM2/X qBi?

i?2 mT+QKBM; rQ`F- i?2`2 +QmH/ #2 r�i2` #m+F2ib ?B//2M �`QmM/ i?2 �`2� iQ 2M;�;2

i?2 TH�v2` iQ }M/ i?2KX lbBM; i?2 Q#i�BM2/ r�i2`- i?2 TH�v2` rQmH/ i�F2 Qmi i?2 }`2

#v b?QQiBM; r�i2` �i Bi HBF2 � }`2@?Qb2X 6Q` i?2 TH�v2` bFBHHb TQBMi- i?2`2 Bb � i2tim�H

imiQ`B�H �i i?2 bi�`i Q7 i?2 ;�K2 i?�i b22Kb iQ #2 2MQm;? 7Q` T2QTH2 iQ mM/2`bi�M/ r?�i

iQ /QX h?2`2 r�b QM2 +QKK2Mi BM i?2 bim/v i?�i r�Mi2/ � imiQ`B�H- bQ i?2`2 KB;?i #2

� imiQ`B�H 7Q` mbBM; i?2 +QMi`QHb BM i?2 mT+QKBM; �TTHB+�iBQMX h?2 +QMi`QHb i?2Kb2Hp2b

�`2 T2`7Q`K2/ i?`Qm;? `mMMBM; �`QmM/ i?2 2MpB`QMK2Mi mbBM; i?2 oB`imBt PKMB �M/

b?QQiBM; +HBK�i2 i�`;2ibX h?2 2tT2`B2M+2 +QmH/ #2 BKT`Qp2/ #v ?�pBM; � KQ`2 7`22

2MpB`QMK2Mi bQ i?2 TH�v2` +QmH/ 2tTHQ`2 � HBiiH2 KQ`2 �M/ MQi #2 #QmM/ iQ � HBM2�` T�i?X

h?2`2 rQmH/ #2 bBKBH�` +QMi`QHb rBi? QM2 ;mM b?QQiBM; �i i�`;2ib �M/ i?2 Qi?2` b?QQiBM;

r�i2` �i i?2 }`2X *m``2MiHv- i?2`2 �`2 +H2�` ;Q�Hb T`2b2Mi2/ BM i?2 ;�K2 r?B+? Bb iQ `2�+?

i?2 ;`22M HB;?i #27Q`2 /`QrMBM;X aBKBH�`Hv- i?2`2 rQmH/ #2 � +H2�` ;Q�H iQ 2HBKBM�i2 i?2

}`2 #27Q`2 i?2 +mHim`�H ?2`Bi�;2 Q` 7Q`2bi #m`M2/ /QrMX 6Q` i?2 TH�v2` bFBHH 2H2K2Mi-

i?2`2 Bb MQi `2�HHv �Mv T`Q;`2bbBQM BM i?2 +m``2Mi �TTHB+�iBQM- �M/ i?2`2 Bb MQi `2�HHv

�Mv M22/ 7Q` Bi /m2 iQ i?2 HBKBi2/ iBK2 +QMbi`�BMiX S2QTH2 QMHv i`v i?2 �TTHB+�iBQM 7Q` �

72r KBMmi2b �M/ /Q MQi ?�p2 iBK2 iQ T`Q;`2bb �b vQm rQmH/ BM � KQ`2 i`�/BiBQM�H ;�K2X

h?2 b�K2 ;Q2b 7Q` bQ+B�H BMi2`�+iBQM �b i?2 AJh1G G�# �i .`�;pQHH /Q2b MQi ?�p2 irQ

oB`imBt PKMBb- �M/ Bi Bb- i?2`27Q`2- BKTQbbB#H2 iQ BKTH2K2Mi KmHiBTH�v2` 7mM+iBQM�HBiv

iQ i?2 ;�K2X

eX9 _2[mB`2K2Mib

"�b2/ QM i?2 #�+F;`QmM/ bim/v Q7 i?2 *HBK�i2 Zm2bi �TTHB+�iBQM �M/ i?Bb i?2Q`2iB+�H

�M�HvbBb- i?2`2 �`2 � bQK2 `2[mB`2K2Mib 7Q` i?2 M2r �TTHB+�iBQMX h�#H2 eXk b?Qrb i?2

`2[mB`2K2Mib rBi? i?2 `2bT2+iBp2 T`BQ`BivX



AKTH2K2Mi�iBQM dy

_2[mB`2K2Mi S`BQ`Biv
h?2 2tT2`B2M+2 b?QmH/ 72�im`2 #Qi?
*HBK�i2 *?�M;2 �M/ *mHim`�H >2`Bi�;2

>B;?

h?2`2 b?QmH/ #2 � K2Mm iQ +?QQb2 r?B+?
KQ/mH2 i?2 TH�v2` r�Mib iQ 2tT2`B2M+2

>B;?

h?2 TH�v2` b?QmH/ #2 �#H2 iQ 2`�/B+�i2 i?2 }`2 iQ rBM i?2 ;�K2 >B;?

h?2`2 b?QmH/ #2 }`2 i?�i T`QT�;�i2b
rBi? � +2`i�BM /2;`22 Q7 `�M/QKM2bb

>B;?

h?2 TH�v2` b?QmH/ #2 �#H2 iQ BMi2`�+i
rBi? i?2 }`2 #v b?QQiBM; r�i2` �i Bi

>B;?

h?2 }`2 b?QmH/ #2 �#H2 iQ T`QT�;�i2 BM
#mBH/BM;b �M/ i`22b- MQi Dmbi i?2 ;`QmM/

>B;?

h?2 ;�K2 b?QmH/ mb2 #Qi? o_ +QMi`QHH2`b �M/
i?2 oB`imBt PKMB i`2�/KBHH 7Q` i?2 BMi2`�+iBQM

>B;?

h?2`2 b?QmH/ #2 � pB/2Q imiQ`B�H 2tTH�BMBM;
i?2 +QMi`QHb �M/ ;�K2 K2+?�MB+b

J2/BmK

h?2`2 b?QmH/ #2 2/m+�iBQM�H pB/2Qb 2tTH�BMBM;
i?2 iQTB+ Q7 +mHim`�H ?2`Bi�;2 �M/ +HBK�i2 +?�M;2
rBi? 2t�KTH2b 7`QK `2�H HB72X

J2/BmK

h?2 TH�v2` b?QmH/ #2 �#H2 iQ `Q�K i?2
2MpB`QMK2Mi 7`22Hv- MQi � HBM2�` T�i?

J2/BmK

h?2`2 b?QmH/ #2 ?B//2M 2H2K2Mib BM i?2
K�T bm+? �b r�i2` #m+F2ib i?�i i?2 TH�v2` +�M BMi2`�+i rBi?

J2/BmK

h?2`2 b?QmH/ #2 }`2b bT�rMBM; 7`QK
`�M/QK Q` /Bz2`2Mi HQ+�iBQMb

J2/BmK

h?2 2MpB`QMK2Mi b?QmH/ #2 KQ`2 BMi2`�+iBp2
rBi? KQpBM; ;`�bb �M/ i`22b

GQr

h?2 }`2 b?QmH/ #2 b2MbBiBp2 iQ i?2 rBM/ /B`2+iBQM �M/ bT22/ GQr

h�#H2 eXk, _2[mB`2K2Mib



*?�Ti2` d

6BMBb?2/ �TTHB+�iBQM

dXR AMi`Q/m+iBQM

h?2 +QKTH2i2 �TTHB+�iBQM BM+Hm/2b irQ b2T�`�i2 KQ/2b rBi? bBKBH�` BMi2`�+iBQMb- #mi

rBi? /Bz2`2Mi ;Q�HbX h?2 }`bi KQ/mH2 7Q+mb2b QM +HBK�i2 +?�M;2 �M/ ?Qr i?2 MmK#2`

Q7 7Q`2bi }`2b Bb BM+`2�bBM; `�TB/Hv rBi? i?2 BM+`2�b2 Q7 ;HQ#�H i2KT2`�im`2X aT2+B}+�HHv-

i?2 ;�K2 7Q+mb2b QM i?2 `2+2Mi /2p�bi�iBM; }`2b BM �mbi`�HB� �M/ �bFb i?2 `?2iQ`B+�H

[m2biBQM, Ǵq?�i B7 i?2 b�K2 r2`2 iQ ?�TT2M BM h`QM/?2BK\ǴX h?2 b2+QM/ T�`i Bb �#Qmi

+mHim`�H ?2`Bi�;2 �M/ T`2b2Mib i?2 +�b2 Q7 i?2 `2+2Mi }`2b BM LQi`2 .�K2X h?2 b�K2

`?2iQ`B+�H [m2biBQM Bb `�Bb2/- �M/ i?2 7Q+mb Bb �BK2/ �i i?2 +m``2Mi b�72iv T`Q+2/m`2b BM

+?m`+?2b BM LQ`r�v- bT2+B}+�HHv LB/�`Qb/QK2MX

"Qi? KQ/2b bi�`i BM � #`B;?i `QQK rBi? bQK2 7m`MBim`2- /2+Q`�iBQM- �M/ rBM/QrbX AM

7`QMi Q7 i?2 TH�v2` �`2 #miiQMb iQ b2H2+i r?B+? ;�K2 KQ/2 iQ TH�v- �M/ b2H2+iBM; QM2

Q7 i?2K b?Qrb �M BMi`Q/m+iQ`v KQpB2 rBi? BM7Q`K�iBQM `2;�`/BM; i?2 `2H2p�Mi iQTB+

b2H2+i2/X Ai �HbQ b?Qrb � imiQ`B�H Q7 ?Qr iQ TH�v i?2 ;�K2 #27Q`2 i?2 TH�v2` Bb TH�+2/

BM i?2 �`2� �`QmM/ LB/�`Qb/QK2M- h`QM/?2BKX "Qi? ;�K2b �BK Bb iQ i�F2 Qmi i?2 }`2

i?�i ?�b bi�`i2/X h?2`2 �`2 r�i2` #m+F2ib �`QmM/ i?2 K�T r?B+? i?2 TH�v2` +�M TB+F mT

rBi? QM2 Q7 i?2 +QMi`QHH2`bc i?2 Qi?2` +QMi`QHH2` Bb mb2/ iQ b?QQi r�i2` �i i?2 }`2X h?2

?�`/2` QM2 T`2bb2b i?2 i`B;;2`- i?2 7�bi2` i?2 r�i2` b?QQib QmiX h?2 ;�K2 �HbQ ?�b irQ

#�`b b?QrBM; BM i?2 >l. �i �HH iBK2b BM/B+�iBM; /Bz2`2Mi 2H2K2Mib Q7 i?2 ;�K2,

dR



AKTH2K2Mi�iBQM dk

Ç >2�Hi? SQBMib U>SV, h?2 HQM;2` �M/ bi`QM;2` i?2 }`2 #m`Mb- i?2 KQ`2 ?2�Hi?

TQBMib vQm HQb2X 6Q` i?2 }`bi KQ/mH2- i?2 ?2�Hi? TQBMib �`2 ;Bp2M iQ i?2 ;`QmM/-

�M/ 7Q` i?2 b2+QM/ KQ/mH2- Bi Bb 7Q` LB/�`Qb/QK2MX a22 };m`2 dXR

Ç q�i2` H2p2H, AM/B+�iBM; ?Qr Km+? r�i2` Bb H27i �i �Mv TQBMi BM iBK2X q?2M i?2

TH�v2` Bb Qmi Q7 r�i2`- ?2fb?2 Kmbi }M/ #m+F2ib iQ `2}HH i?2 bmTTHv Q7 r�i2`X a22

};m`2 dXk

6B;m`2 dXR, lbBM; i?2 +QMi`QHH2` BM i?2 `B;?i ?�M/- i?2 TH�v2` +�M b?QQi r�i2` �i i?2
}`2X h?2 ?�`/2` vQm T`2bb i?2 i`B;;2`- i?2 7�bi2` i?2 r�i2` b?QQib QmiX

6B;m`2 dXk, q�i2` #m+F2ib �`2 ?B//2M �`QmM/ i?2 K�T �i `�M/QK TH�+2bX h?2 TH�v2`
M22/b iQ }M/ i?2b2 �M/ TB+F i?2K mT iQ ;2i KQ`2 r�i2` iQ biQT i?2 }`2X

dXRXR JQ/mH2 R, *HBK�i2 *?�M;2

h?2 +HBK�i2 +?�M;2 KQ/mH2 bi�`ib Qz b?QrBM; � pB/2Q �#Qmi i?2 }`2b BM �mbi`�HB� �M/

?Qr +HBK�i2 +?�M;2 Bb � bB;MB}+�Mi 7�+iQ` BM 7�+BHBi�iBM; i?BbX h?2 b?Q`i KQpB2 b?Qrb

M2rb `2TQ`iBM; 7`QK i?2 2p2Mi- BMi2`pB2rb 7`QK T2QTH2 �z2+i2/- �M/ � r�`MBM; i?�i B7

i?Bb +QmH/ ?�TT2M BM K�Mv Qi?2` TH�+2b �`QmM/ i?2 rQ`H/ B7 r2 /Q MQi /2�H rBi? +HBK�i2



AKTH2K2Mi�iBQM dj

+?�M;2X R h?2 ;Q�H Q7 i?2 KQpB2 Bb iQ +`2�i2 �M 2KQiBQM�H `2bTQMb2 BM i?2 T�`iB+BT�Mi �M/

iQ �+i �b � `2KBM/2` Q7 i?2 /�M;2`b Q7 +HBK�i2 +?�M;2X h?2 TH�v2` Bb i?2M b?QrM � imiQ`B�H

Q7 ?Qr iQ TH�v i?2 ;�K2 #27Q`2 #2BM; TH�+2/ BM h`QM/?2BK +Biv M2�` LB/�`Qb/QK2M �M/

i�bF2/ rBi? biQTTBM; i?2 }`2 i?�iǶb bT`2�/BM; �`QmM/ i?2 �`2�X h?2 }`2 rBHH 2p2Mim�HHv

/B2 Qmi #v Bib2H7- #mi i?2 ?2�Hi? TQBMib /BKBMBb? #27Q`2 `2�+?BM; i?�i TQBMiX

6B;m`2 dXj, LB/�`b/QK2M QM }`2

dXRXk JQ/mH2 k, *mHim`�H >2`Bi�;2

h?2 b2+QM/ KQ/mH2 `2;�`/BM; +mHim`�H ?2`Bi�;2 T`2b2`p�iBQM b?Qrb i?2 TH�v2` � KQpB2

�#Qmi i?2 }`2b BM LQi`2 .�K2 �M/ ?Qr Km+? Q7 � +mHim`�H bB;MB}+�M+2 i?2 #mBH/BM; ?�b

7Q` K�Mv T2QTH2 �`QmM/ i?2 rQ`H/Xk h?2 `?2iQ`B+�H [m2biBQM Q7 Ǵq?�i B7 i?Bb ?�TT2M2/

BM h`QM/?2BK\Ǵ Bb b?QrM �M/ bm#b2[m2Mi 7�+ib �#Qmi i?2 +m``2Mi bi�i2 Q7 b�72iv T`2+�m@

iBQMb BM +?m`+?2b �`2 T`2b2Mi2/X h?2 b�72iv T`Q+2/m`2b BM LB/�`Qb/QK2M �`2 bT2+B}+�HHv

2tTH�BM2/ r?BH2 b?QrBM; /`QM2 7QQi�;2 Q7 i?2 +�i?2/`�HX h?2 TH�v2` Bb i?2M b?QrM � im@

iQ`B�H Q7 i?2 ;�K2 �M/ Bb i�F2M iQ h`QM/?2BK- r?2`2 LB/�`Qb/QK2M Bb #m`MBM;X *QMi`�`v

iQ i?2 }`bi KQ/mH2- i?2 }`2 BM i?Bb KQ/mH2 /Q2b MQi biQT #m`MBM; mMiBH QM2 bT2+B}+�HHv

i�F2b Bi QmiX
R*HBK�i2 +?�M;2 BMi`Q/m+iQ`v pB/2Q, ?iiTb,ffrrrXvQmim#2X+QKfr�i+?\p49x+2`THv1R+
k*mHim`�H ?2`Bi�;2 BMi`Q/m+iQ`v pB/2Q, ?iiTb,ffrrrXvQmim#2X+QKfr�i+?\p4Q*qG�D:m+BQ
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dXk h2+?MB+�H /2i�BHb

dXj aT2+B}+ BKT`Qp2K2Mib

"�b2/ QM i?2 bm`p2vb- i?2`2 r2`2 � 72r bT2+B}+ BKT`Qp2K2Mib i?�i +QmH/ #2 K�/2 iQ

2M?�M+2 i?2 2tT2`B2M+2X �KQM; i?Qb2 r2`2 BKT`Qp2/ ;`�T?B+b �M/ `2�HBbK- �M/ i?Bb ?�b

#22M � 7Q+mb BM i?2 6B`2 �TTHB+�iBQMX h?2 ;`QmM/ ?�b #22M }HH2/ rBi? i`22b i?�i +�M

#m`M- �M/ ;`�bb i?�i +�M #HQr BM i?2 rBM/X h?2 ;`QmM/ im`Mb /�`F r?2`2 i?2 }`2 ?�b

#m`Mi- �M/ �MBK�i2/ bKQF2 �M/ bT�`F T�`iB+H2b 2`mTi 7`QK i?2 �7i2`K�i?X h?2 }`2 �HbQ

7QHHQrb i?2 /B`2+iBQM Q7 i?2 rBM/- �Hi?Qm;? i?2 rBM/ BM i?2 ;�K2 Bb +m``2MiHv MQi p2`v

TQr2`7mHX AM �//BiBQM iQ i?Bb- i?2`2 Bb � bK�HH `�M/QK �bT2+i iQ i?2 bT`2�/BM; Q7 i?2 }`2-

r?B+? K�F2b 2�+? ;�K2 � HBiiH2 /Bz2`2MiX

_2;�`/BM; i?2 ;`�T?B+b- i?2 BMBiB�H KQ/2H Q7 LB/�`Qb/QK2M Bb `2TH�+2/ rBi? QM2 +QMbBbiBM;

Q7 #2ii2` i2tim`2b �M/ ?B;?2` `2bQHmiBQMX h?2 ;`QmM/ Bb +QMp2`i2/ iQ � i2``�BM BM lMBiv-

r?B+? K�F2b �//BM; ;`�bb �M/ i`22b 2�bB2` �M/ 7�bi2` �M/ rBHH �HHQr KQ`2 bi`�B;?i7Q`r�`/

+QMi`QH Q7 i?2 }`2X :�K2 �bb2ib bm+? �b ;`�p2b- 72M+2b- �M/ LB/�`Qb/QK2M Bib2H7 �`2 �//2/

iQ i?2 b+2M2 K�FBM; Bi KQ`2 HBp2HvX

6B;m`2 dX9, LB/�`Qb/QK2M +�i?2/`�H BM i?2 *HBK�i2 Zm2bi �TTHB+�iBQMX LQiB+2�#Hv-
BiǶb rBi? i?2 ?2�pv `�BM KQ/mH2 K�FBM; Bi HQQF /�`F2`

h?2 K�T Bb MQr H2bb HBM2�`- r?2`2 i?2 TH�v2` +�M +?QQb2 iQ `mM �`QmM/ KQ`2 BMbi2�/ Q7

7QHHQrBM; � bT2+B}+ T�i?X AM i?2 }`bi KQ/mH2- i?2 }`2 bT`2�/b QM #Qi? bB/2b Q7 i?2 T�i?-

�M/ i?2 TH�v2` +�M +?QQb2 r?B+? bB/2 iQ +H2�` Qmi }`biX h?2 K�T Bb �HbQ KQ`2 QT2M rBi?

i?2 r?QH2 �`2� �`QmM/ LB/�`Qb/QK2M iQ 2tTHQ`2 UrBi?BM i?2 72M+2bVX q�i2` #m+F2ib �`2

?B//2M �`QmM/ i?2 K�T �M/ K�F2 i?2 TH�v2` +?QQb2 /Bz2`2Mi T�i?b iQ }M/ i?2KX
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6B;m`2 dX8, AKT`Qp2/ KQ/2H Q7 LB/�`Qb/QK2M +�i?2/`�H rBi? M2r i2``�BM i2tim`2b-
i`22b- ;`�bb ;`�p2b �M/ KQ`2

6B;m`2 dXe, h?2 QH/ LB/�`Qb KQ/2H 7`QK i?2 Zm2bi �TTHB+�iBQM rBi?Qmi `�BM

dX9 oB/2Qb

h?2`2 �`2 irQ pB/2Qb T`2b2Mi BM i?2 ;�K2- #Qi? b?QrM BM i?2 bi�`iBM; `QQK Q7 i?2

2tT2`B2M+2X h?2b2 pB/2Qb b2`p2 irQ Tm`TQb2b,

Ç hQ /2KQMbi`�i2 7�+ib �#Qmi i?2 `2H�i2/ iQTB+ U*HBK�i2 *?�M;2 Q` *mHim`�H >2`@

Bi�;2V �M/ iQ BM+`2�b2 i?2 TH�v2`Ƕb �r�`2M2bb Q7 i?2 Bbbm2bX

Ç hQ T`2b2Mi i?2 ;�K2 K2+?�MB+b �M/ ?Qr iQ TH�v i?2 ;�K2X

h?2 }`bi T�`i Bb /QM2 #v /BbTH�vBM; M2rb �#Qmi +m``2Mi 2p2Mib Q7 *HBK�i2 *?�M;2 �M/

*mHim`�H >2`Bi�;2X h?2 M2rb +Qp2`b i?2 }`2b BM �mbi`�HB� �M/ i?2 }`2b BM LQi`2 .�K2



AKTH2K2Mi�iBQM de

6B;m`2 dXd, AKT`Qp2/ LB/�`Qb/QK2M KQ/2H

`2bT2+iBp2Hv- �M/ b2`p2b �b � `2KBM/2` Q7 i?2 b2`BQmbM2bb Q7 i?2 Bbbm2bX h?2`2 �`2 �HbQ

TQbi2`b �HQM; i?2 r�HH QM ?Qr vQm- �b �M BM/BpB/m�H- +�M K�F2 �M BKT�+i QM +HBK�i2

+?�M;2X 6Q` i?2 T�`i �#Qmi LB/�`Qb/QK2M- A ?�p2 mb2/ T2`bQM�H /`QM2 b?QibX

dX9XR hmiQ`B�H

� #2ii2` imiQ`B�H 7Q` i?2 ;�K2 r�b `2[m2bi2/ 7`QK i?2 bm`p2v �M/ 7`QK i?2 i?2Q`2iB+�H

�M�HvbBb Q7 i?2 6Qm` 6mM E2vb- bQ i?Bb ?�b #22M QM2 Q7 i?2 7Q+mb TQBMib 7Q` i?2 }`2

�TTHB+�iBQMX h?2 imiQ`B�H Bb MQr BM pB/2Q 7Q`K�i �M/ 2tTH�BMb i?2 Tm`TQb2 Q7 i?2 ;�K2

r?BH2 b?QrBM; ;�K2TH�vX Ai �HbQ b?Qrb ?Qr iQ mb2 i?2 +QMi`QHb �M/ H2ib i?2 TH�v2`

i2bi Bi Qmi r?BH2 r�i+?BM; i?2 pB/2QX hQ K�F2 i?2 pQB+2@Qp2` +H2�`- +QM+Bb2- �M/ 2�bBHv

mM/2`bi�M/�#H2- A Q`/2`2/ � `2+Q`/BM; 7`QK � +2`iB}2/ pQB+2 �+iQ` QM 6Bp2``X

dX8 6B`2 T`QT�;�iBQM

S�`ib Q7 i?2 }`2 T`QT�;�iBQM bvbi2K BM i?2 ;�K2 Bb 7`QK i?2 lMBiv �bb2i biQ`2 �M/ ?�b

#22M KQ/B}2/ iQ �++QKKQ/�i2 i?2 M22/b Q7 i?Bb T`QD2+iX j hQ K�F2 i?2 }`2 T`QT�;�i2

Qp2` #Qi? i?2 ;`QmM/ �M/ Q#D2+ib BM i?2 b+2M2- Bi ?�b #22M BKTH2K2Mi2/ irQ /Bz2`2Mi

r�vb � }`2 +�M bT`2�/ BM i?2 ;�K2,
j?iiTb,ff�bb2ibiQ`2XmMBivX+QKfT�+F�;2bfiQQHbf}`2@T`QT�;�iBQM@NkR3d



AKTH2K2Mi�iBQM dd

Ç :`B/, � bT2+B}2/ ;`B/ UrBi? ;Bp2M bBx2V Bb +`2�i2/ rBi? 2�+? +2HH `2T`2b2MiBM; �

bK�HH }`2X 1�+? +2HH ?�b p�Hm2b 7Q` ?Qr Km+? Ǵ7m2HǴ �M/ ?Qr Km+? Ǵ>SǴ Bi ?�b

#�b2/ QM r?B+? i2``�BM i2tim`2 Bi mb2bX

Ç *?�BMb, � bT2+B}2/ +?�BM Q7 MQ/2b Bb +`2�i2/ rBi? 2�+? MQ/2 `2T`2b2MiBM; � H�`;2`

}`2X 1�+? MQ/2 M22/b iQ bT2+B7v r?B+? Qi?2` MQ/2b Bi +�M T`QT�;�i2 BMiQ- �M/ i?2v

2�+? ?�p2 i?2B` QrM Ǵ7m2HǴ �M/ Ǵ>SǴ p�Hm2bX

h?2 ;`QmM/ �`QmM/ LB/�`Qb/QK2M Bb K�/2 mT Q7 lMBiv h2``�BMX h?Bb K�F2b Bi 2�bv iQ

T�BMi i2``�BM i2tim`2b Ubm+? �b ;`�bb- T�p2K2Mi- ;`�p2H T�i?bV QM i?2 ;`QmM/ �M/ K�F2b

Bi 2�bv iQ K�MBTmH�i2 i?2 ?2B;?i �M/ b?�T2 Q7 i?2 ;`QmM/X Ai Bb �HbQ � ;`2�i iQQH iQ �//

i`22b �M/ ;`�bb iQ i?2 �`2�X h?2 �`2� +QMbBbib Q7 b2p2`�H /Bz2`2Mi i2``�BM i2tim`2b- �M/

2�+? Q7 i?2 i2tim`2b ?�b �M >S �M/ 7m2H p�Hm2X 6Q` 2t�KTH2- i?2 ;`�bb bi�`ib iQ #m`M

2�bB2` �M/ �HbQ #m`Mb 7Q` � `2H�iBp2Hv b?Q`i iBK2 #27Q`2 i?2 ;`�bb Bb ;QM2- bQ Bi ?�b � HQr2`

>S Ui?2 iBK2 Bi i�F2b iQ B;MBi2V �M/ � HQr2` 7m2H p�Hm2 Ui?2 iBK2 Bi i�F2b iQ #m`M mTVX

*QMp2`b2Hv- i?2 ;`�p2H rBHH ?�p2 ?B;?2` >S �M/ � HQr2` 7m2H p�Hm2 bBM+2 Bi i�F2b � HQM;

iBK2 7Q` i?2 �`2� �`QmM/ � ;`�p2H T�i? iQ bi�`i #m`MBM;- �M/ Bi /Q2b MQi #m`M 7Q` HQM;X

�7i2` i?2 }`2 bi�`ib- 2�+? bm#b2[m2Mi +2HH Bb }`bi ?2�i2/ mT iQ B;MBiBQM i2KT2`�im`2 #27Q`2

bi�`iBM; Bib }`2 BM i?2 +2HHX h?2 >S p�Hm2 Q7 i?2 +2HH /2+B/2b i?2 B;MBiBQM i2KT2`�im`2c

i?2 ?B;?2` i?2 >S p�Hm2- i?2 HQM;2` Bi i�F2b iQ `2�+? B;MBiBQM i2KT2`�im`2X �7i2` i?2 +2HH

Bb QM }`2- i?2 7m2H bi�`ib iQ #m`M Qmic i?2 KQ`2 7m2H � +2HH ?�b- i?2 HQM;2` � }`2 rBHH #m`M

BM i?�i bT2+B}+ +2HHX PM+2 i?2 7m2H Bb mb2/ mT- i?2 }`2 biQTbX h?�i K2�Mb i?�i r?2M i?2

TH�v2` b?QQib r�i2` �i i?2 }`2- i?2 7m2H p�Hm2b Q7 2�+? +2HH /2+`2�b2b- mHiBK�i2Hv K�FBM;

Bi /B2 QmiX

h?Bb }`2 T`QT�;�iBQM K2i?Q/ rQ`Fb ;`2�i 7Q` i?2 ;`QmM/ r?2`2 bBKTH2 i2tim`2b �`2

2MQm;? iQ /Bz2`2MiB�i2 i?2 /Bz2`2Mi ;`QmM/ ivT2bX >Qr2p2`- Bi Bb MQi 2MQm;? 7Q` +QKTH2t

Q#D2+ib i?�i ?�p2 /Bz2`2Mi b?�T2b- bBx2b- �M/ i2tim`2bX S2`?�Tb � T�`i Q7 �M Q#D2+i b?QmH/

#m`M 7�bi2` i?�M �MQi?2`- Q` +2`i�BM T�`ib b?QmH/ MQi #m`M �i �HHX 6Q` i?Bb- r2 M22/

K�Mm�H +QMi`QH Qp2` 2t�+iHv ?Qr i?2 }`2 b?QmH/ T`QT�;�i2X hQ 7�+BHBi�i2 i?Bb- +?�BMb Q7

}`2 MQ/2b ?�p2 #22M +`2�i2/ 7Q` 2�+? Q#D2+iX

1�+? MQ/2 BM � +?�BM Bb HBMF2/ iQ Qi?2` MQ/2b BM i?2 +?�BM @ MQ/2b Bi Bb �HHQr2/ iQ

T`QT�;�i2 iQX 1p2`v MQ/2 �HbQ ?�b i?2 TQbbB#BHBiv iQ ?�p2 /Bz2`2Mi 7m2H �M/ >S p�Hm2bX

6Q` 2t�KTH2- h?2 i`22b ?�p2 ?B;?2` p�Hm2b 7Q` i?2 i`mMF Q7 i?2 i`22- r?BH2 i?2 iQT T�`i
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6B;m`2 dX3, h?2 i`22b �`2 K�/2 mT Q7 � +?�BM Q7 MQ/2b U+m#2 K2b?2bVX 1�+? MQ/2 ?�b
bT2+B}2/ i?2 HBMFb iQ i?2 M2ti MQ/2b i?�i b?QmH/ #m`MX h?2 >S �M/ 7m2H p�Hm2b 7Q` i?2
i`mMF Q7 i?2 i`22 Bb ?B;?2` i?�M i?2 H2�p2b �M/ #`�M+?2bX h?2 K2b? `2M/2`2` 7Q` 2�+?

MQ/2 Bb ?B//2M- bQ i?2 TH�v2` /Q2b MQi b22 i?2K BM@;�K2X

Q7 i?2 i`22 rBi? H2�p2b �M/ bK�HH2` #`�M+?2b ?�b HQr2` p�Hm2b- bQ Bi #m`Mb [mB+F2`X h?Bb

K2�Mb- ?Qr2p2`- i?�i 7Q` H�`;2` Q#D2+ib bm+? �b LB/�`Qb/QK2M- Bi `2[mB`2b Km+? K�Mm�H

rQ`F iQ TH�+2 �HH MQ/2b �M/ HBMF i?2K iQ;2i?2`X 1�+? MQ/2 BM LB/�`Qb/QK2M ?�b 7Qm`

MQ/2bc Bi Bb �ii�+?2/ iQ- �M/ i?2`2 �`2 ?mM/`2/b Q7 MQ/2b i?�i K�F2 mT i?2 +�i?2/`�H BM

i?2 ;�K2X

6B;m`2 dXN, >mM/`2/b Q7 +?�BM@MQ/2b +Qp2`BM; i?2 2�bi bB/2 Q7 i?2 +�i?2/`�H
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aim/B2b

3XR J2i?Q/

1t+2Ti 7Q` i?2 H�bi bm`p2v �M/ BMi2`pB2r- �HH i?2 bim/B2b �`2 +QM/m+i2/ BM i?2 b�K2 r�v �b

7Q` i?2 b2K2bi2` T`QD2+iX h?2 AJh1G o_ H�# �i .`�;pQHH Q7i2M ?�b pBbBiQ`b 7`QK �HH Qp2`

i?2 rQ`H/- �M/ i?Bb Bb i?2 T2`72+i QTTQ`imMBiv iQ i2bi i?2 �TTHB+�iBQM QM � /Bp2`b2 b2i Q7

T2QTH2X S�`iB+BT�MibǶ Q++mT�iBQMb BM+Hm/2 b+B2MiBbib- TQHBiB+B�Mb- i2�+?2`b- bim/2Mib- �M/

KQ`2- �M/ i?2v �HH ?�p2 /Bz2`2Mi #�+F;`QmM/b �M/ FMQrH2/;2 �#Qmi o_- +HBK�i2 +?�M;2-

�M/ }`2X h?2 T�`iB+BT�Mib i`B2/ i?2 pB`im�H �TTHB+�iBQM U2Bi?2` i?2 *HBK�i2 Zm2bi �TT Q`

i?2 6B`2 �TTV �M/ �Mbr2`2/ � b?Q`i [m2biBQMM�B`2 BKK2/B�i2Hv 7QHHQrBM; i?2 2tT2`B2M+2X

h?2`2 r2`2 irQ bm`p2vb `2;�`/BM; i?2 *HBK�i2 Zm2bi �TT- r?2`2 i?2 H�ii2` #2BM; �M

BKT`Qp2/ p2`bBQM Q7 i?2 }`bi QM2 #�b2/ QM 722/#�+F 7`QK Kv bmT2`pBbQ`X h?2`2 r2`2 �HbQ

irQ bm`p2vb `2;�`/BM; i?2 }`2 �TTHB+�iBQM- QM2 `2;�`/BM; i?2 +HBK�i2 +?�M;2 KQ/mH2 �M/

�MQi?2` �#Qmi +mHim`�H ?2`Bi�;2 T`2b2`p�iBQMX � iQi�H Q7 R8 T2QTH2 �Mbr2`2/ i?2 }`bi

bm`p2v BM i?2 #�+F;`QmM/ i2biBM; rBi? i?2 *HBK�i2 Zm2bi �TT- r?BH2 jN T2QTH2 �Mbr2`2/

i?2 b2+QM/X � iQi�H Q7 Re T2QTH2 i2bi2/ i?2 }`2 �TTHB+�iBQM- �M/ jj T2QTH2 �Mbr2`2/ i?2

QMHBM2 bm`p2v �7i2` r�i+?BM; K2 TH�v i?2 ;�K2X G�biHv- QM2 o_ 2tT2`i i2bi2/ #Qi? }`2

�TTHB+�iBQMb i?`Qm;? `2KQi2 i2biBM;X h?mb- KQ`2 i?�M Ryy T2QTH2 T�`iB+BT�i2/ BM i?Bb

T`QD2+i- �M/ i?2 `2bmHib �M/ /Bb+mbbBQM Q7 2�+? Q7 i?2b2 bim/B2b rBHH #2 ;Bp2M BM i?2 M2ti

+?�Ti2`X LQ +QKT2Mb�iBQM r�b ;Bp2M iQ �Mv Q7 i?2 T�`iB+BT�MibX

dN
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3Xk J�i2`B�Hb

h?2 BKK2`bBp2 o_ 2tT2`B2M+2 r�b +`2�i2/ rBi? i?2 ;�K2 2M;BM2 lMBiv �M/ `2M/2`2/

rBi? �M �HB2Mr�`2 S* rBi? AMi2H *Q`2 BN@dNyys *Sl ! jXj:>x rBi? jk:# _�J mbBM;

qBM/Qrb RyX S�`iB+BT�Mib r2`2 mbBM; i?2 >h* oBp2 S`Q ?2�/@KQmMi2/ /BbTH�v 7Q`

i?2 pBbm�H �bT2+ib Q7 i?2 ;�K2X Ai mb2b � ?B;? `2bQHmiBQM /m�H �JPG1. j-8Ǵ /BbTH�v

rBi? k33ytReyy `2bQHmiBQM UR99ytReyyTt T2` 2v2V �i eR8SSAX h?2 `27`2b? `�i2 Q7 i?2

>h* oBp2 Bb Ny>x U2X;X- Ny 7`�K2b T2` b2+QM/- T2` 2v2V- �M/ Bi ?�b � RRy /2;`22b }2H/

Q7 pB2rX h?2 ?2�/b2i �HbQ BM+Hm/2b �M �m/BQ ?2�/b2i i?�i r`�Tb �`QmM/ vQm` 2�`b-

T`QpB/BM; �+iBp2 MQBb2 +�M+2HH�iBQM �b r2HH �b � KB+`QT?QM2X hQ BMi2`�+i rBi? i?2 rQ`H/-

i?2 T�`iB+BT�Mib mb2/ irQ oBp2 *QMi`QHH2`b- r?B+? BM+Hm/2b k9 BM7`�`2/ b2MbQ`b i?�i /2i2+i

i?2 #�b2 bi�iBQMb iQ /2i2`KBM2 i?2 HQ+�iBQM Q7 i?2 +QMi`QHH2` mbBM; i?2 ai2�Ko_ h`�+FBM;

avbi2KX h?2b2 mT/�i2b 7`QK i?2 +QMi`QHH2`b `�M;2 7`QK k8y>x iQ RF>xX G�biHv- i?2`2

�`2 irQ oBp2 "�b2 ai�iBQMb i?�i +`2�i2 � jey@/2;`22 pB`im�H bT�+2 �M/ 2KBi ey BM7`�`2/

TmHb2b 2�+? b2+QM/ i?�i Bb TB+F2/ mT #v i?2 ?2�/b2i �M/ +QMi`QHH2`bX

S�`iB+BT�Mib r2`2 KQpBM; �`QmM/ BM i?2 pB`im�H 2MpB`QMK2Mi rBi? jey@/2;`22 7`22/QK Q7

KQp2K2Mi mbBM; i?2 oB`imBt PKMBX h?2 oB`imBt PKMB ?�b � 7QQiT`BMi Q7 88Ǵ UR9y+KV

rB/2 �M/ 88Ǵ UR9y+KV HQM; rBi? �/Dmbi�#H2 ?2B;?i 7`QK j8Ǵ U3N+KV iQ 99Ǵ URRk+KVX Ai

Bb /2bB;M2/ iQ �++QKKQ/�i2 � mb2` ?2B;?i `�M;BM; 7`QK R9k+K iQ RN8+K �M/ � r2B;?i

mT iQ RjyF;X h?2 T�`iB+BT�Mib r2`2 r2�`BM; PKMB Pp2`b?Q2b @ �HHQrBM; i?2K iQ r2�`

i?2B` b?Q2b mM/2`M2�i? @ BM 2Bi?2` Q7 i?`22 bBx2b, bK�HH- K2/BmK- Q` H�`;2X �ii�+?2/

iQ i?2 b?Q2b r2`2 PKMB h`�+FBM; TQ/b iQ �++m`�i2Hv i`�+F i?2 KQp2K2Mi Q7 i?2 mb2`Ƕb

722i �b i?2v KQp2 �`QmM/ BM i?2 pB`im�H bT�+2X h?2 mb2` rQmH/ �HbQ #2 bi`�TT2/ BM �M

PKMB ?�`M2bb BM 2Bi?2` bK�HH- K2/BmK- Q` H�`;2 bBx2- UbK�HH, q�Bbi aBx2 eR+K @ d9+K-

K2/BmK, q�Bbi aBx2 d8+K @ N9+K- H�`;2, q�Bbi aBx2 N8+K @ RRk+KVX hQ K�M�;2 i?2

>J. +�#H2b /m`BM; TH�viBK2- � o_ "QQK r�b mb2/X h?2 #�b2 Q7 i?2 PKMB r�b +H2�M2/

rBi? Ǵ1�au@q�GEǴ #�b2 TQHBb? �b Q7i2M �b TQbbB#H2 iQ K�BMi�BM i?2 HQr@7`B+iBQM bm`7�+2

Q7 i?2 PKMBX (9y)

3Xj S`Q+2/m`2

h?2 T�`iB+BT�Mib r2`2 b2�i2/ QM � +?�B` iQ K�F2 Bi 2�bB2` iQ Tmi QM i?2 b?Q2b `2[mB`2/

iQ QT2`�i2 i?2 QKMB/B`2+iBQM�H i`2�/KBHHX q?BH2 TmiiBM; i?2K QM- A rQmH/ bK�HH i�HF
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�#Qmi i?2 �TTHB+�iBQM- i?2 T`Q+2/m`2- Q` 2tTH�BM ?Qr i?2 oB`imBt PKMB rQ`FbX h?2

T�`iB+BT�Mib rQmH/ #2 r�`M2/ i?2 bm`7�+2 Bb bHBTT2`v �M/ i?2M KQp2 QM BMiQ i?2 K�+?BM2

iQ #2 bi`�TT2/ BM rBi? i?2 ?�`M2bb �`QmM/ i?2B` r�BbiX A rQmH/ K�F2 bm`2 i?2 ?2B;?i

r�b �/Dmbi2/ iQ 2�+? T2`bQM �b r2HH �b i?2 b?Q2 bBx2 #2BM; }iiBM;X h?2M A rQmH/ b?Qr

i?2K i?2 >h* oBp2 ?2�/b2i �M/ 2tTH�BM iQ i?2K ?Qr i?2v +�M �/Dmbi i?2 ?2�/b2i iQ

}i i?2B` ?2�/ �M/ iQ K�F2 bm`2 i?2B` pB2r r�bMǶi #Hm``vX �Mv T�`iB+BT�Mi rBi? ;H�bb2b

rQmH/ ?�p2 i?2K `2KQp2/ #27Q`2 TmiiBM; QM i?2 >J. mMH2bb i?2v �#bQHmi2Hv M22/2/ iQ

?�p2 i?2 ;H�bb2b QMX AM i?2b2 +�b2b- r2 rQmH/ +�`27mHHv H2�p2 i?2K QM BMbB/2 i?2 >J.X

6B;m`2 3XR, � T�`iB+BT�Mi mbBM; i?2 oB`imBt PKMBX

hQ K�F2 i?2 T�`iB+BT�Mib 7�KBHB�` rBi? o_ �M/ ?Qr iQ M�pB;�i2 i?2 pB`im�H rQ`H/ mbBM;

i?2 oB`imBt PKMB- i?2v rQmH/ }`bi #2 T`2b2Mi2/ rBi? � imiQ`B�H Q7 ?Qr iQ mb2 i?2

i`2�/KBHHX h?Bb bi2T@#v@bi2T BMi2`�+iBp2 ;mB/2 7�KBHB�`Bx2b i?2 T�`iB+BT�Mib rBi? r�HFBM;

�M/ `mMMBM; BM o_X �7i2` i?Bb BMbi`m+iBQM�H 2tT2`B2M+2- i?2v rQmH/ #2 T`2b2Mi2/ rBi?

i?2 *HBK�i2 Zm2bi �TTHB+�iBQM Q` i?2 6B`2 �TTHB+�iBQMX q?2M }`bi bi�`iBM; i?2 *HBK�i2

Zm2bi- i?2`2 Bb � b?Q`i r`Bii2M i2ti QM ?Qr i?2 ;�K2 rQ`Fb- #mi A rQmH/ Q7i2M 2tTH�BM i?Bb

p2`#�HHv iQ K�F2 bm`2 i?2v mM/2`biQQ/ i?2 +QM+2Ti �M/ iQ K�F2 i?2K KQ`2 +QK7Q`i�#H2X



_2bmHib 3k

h?2v rQmH/ i?2M �ii2KTi iQ `mM iQr�`/b i?2 ;`22M HB;?i b?QQiBM; +�`b- +?BKM2vb- �M/

*Pk KQH2+mH2b �HQM; i?2 r�vX A7 i?2v r2`2 `mMMBM; BM i?2 r`QM; /B`2+iBQM- A rQmH/

�bbBbi i?2K p2`#�HHv iQ K�F2 bm`2 i?2v K�M�;2/ iQ }M/ i?2 `B;?i r�v �+`Qbb i?2 #`B/;2X

AM i?2 2M/- A rQmH/ 2tTH�BM i?�i i?2v rQmH/ ?�p2 iQ T?vbB+�HHv T`2bb i?2 }MBb? #miiQM iQ

;2i i?2 `2bmHibX h?2 T�`iB+BT�Mi rQmH/ i?2M b22 i?2 }M�H `2bmHi rBi? i?2 iBK2 bT2Mi- i?2

MmK#2` Q7 i�`;2ib ?Bi �b r2HH �b i?2 +m``2Mi b2� H2p2HX 6Q` i?2 }`2 �TTHB+�iBQM- A rQmH/

H2i i?2K 2tTHQ`2 i?2 `QQK �M/ ?�p2 i?2K T`2bb i?2 #miiQM iQ bi�`i i?2 2tT2`B2M+2X

�M BMi`Q/m+iQ`v pB/2Q rQmH/ TH�v- 2Bi?2` `2;�`/BM; +HBK�i2 +?�M;2 Q` +mHim`�H ?2`Bi�;2-

7QHHQrBM; � pB/2Q imiQ`B�H Q7 ?Qr iQ TH�v i?2 ;�K2X h?2 TH�v2` rQmH/ i?2M `mM iQr�`/b

i?2 }`2 �M/ bi�`i b?QQiBM; r�i2` �i BiX �7i2` /2TH2iBM; i?2 r�i2` bmTTHv- i?2 TH�v2` }M/b

r�i2` #m+F2ib �`QmM/ i?2 K�T iQ `2}HH BiX �7i2` 2Bi?2` i�FBM; Qmi i?2 }`2- Q` HQbBM; �HH

i?2 ?2�Hi?@TQBMib- i?2 TH�v2` Bb i`�MbTQ`i2/ #�+F iQ i?2 `QQK r?2`2 i?2 TH�v2` +�M b22

i?2 `2bmHiX 6QHHQrBM; i?Bb- i?2v rQmH/ 2tBi i?2 K�+?BM2- i�F2 Qz i?2B` b?Q2b- �M/ A rQmH/

FBM/Hv �bF i?2K B7 i?2v +QmH/ �Mbr2` � b?Q`i bm`p2v #�b2/ QM i?2 2tT2`B2M+2 i?2v Dmbi

?�/X

3XjXR JB+`QbQ7i 6Q`Kb

h?2 H�bi bm`p2v r�b /QM2 i?`Qm;? JB+`QbQ7i 6Q`Kb #2+�mb2 Q7 i?2 *PoA.@RN Qmi#`2�F

�M/ i?2 bm#b2[m2Mi b?mi/QrM Q7 b+?QQHb �M/ mMBp2`bBiB2b BM LQ`r�vX h?2 T�`iB+BT�Mib Q7

i?2 bm`p2v r2`2 ;Bp2M BMbi`m+iBQMb BM i?2 K2/BmK r?2`2 i?2 HBMF r�b TQbi2/ U6�+2#QQF-

aH�+F- K�BHXX2i+XV �b r2HH �b BM i?2 bm`p2v Bib2H7X � pB/2Q Q7 i?2 ;�K2TH�v r�b HBMF2/-

r?2`2 i?`22 T�`ib r2`2 b?QrM,

Ç AMi`Q/m+iQ`v pB/2Q

Ç hmiQ`B�H

Ç :�K2TH�v

1�+? T�`i Bb 2tTH�BM2/ BM 7m`i?2` /2i�BH rBi? i2ti QM iQT Q7 i?2 pB/2Q �M/ i?2 7Q`K

r�b b2Mi Qmi iQ 7`B2M/b- 7�KBHv �M/ +QHH2;2b i?`Qm;? 6�+2#QQF- aH�+F- 2K�BH �M/ Qi?2`

K2bb�;BM; TH�i7Q`Kb 7Q` K�tBKmK `2�+?X



_2bmHib 3j

3XjXk AMi2`pB2r

h?2 BMi2`pB2r �M/ }M�H i2biBM; ?�/ iQ #2 +QM/m+i2/ `2KQi2Hv rBi? i?2 T�`iB+BT�Mi BM

i?2 H�# �b i?2 o_ 2tT2`iX h?2 T`Q+2/m`2 r�b bBKBH�` iQ i?�i Q7 i?2 MQ`K�H i2biBM;-

bBM+2 A r�b `2KQi2Hv +QMi`QHHBM; i?2 +QKTmi2` rBi? h2�KoB2r2`- �M/ i?2 T�`iB+BT�Mi

+QmH/ ?2�` K2 i?`Qm;? i?2 ?2�/b2i i?2 2MiB`2 iBK2X >2 r�b �H`2�/v 7�KBHB�` rBi? i?2

oB`imBt PKMB �M/ i?2 2[mBTK2Mi- bQ MQ 2tTH�M�iBQM r�b M22/2/ QM i?�i T�`iX 6QHHQrBM;

i?2 i2biBM;- i?2`2 r�b �M BMi2`pB2r �#Qmi i?2 2tT2`B2M+2 iQ ;2i ?Bb 722/#�+F �b � o_

2tT2`iX h?2 BMi2`pB2r r�b +QM/m+i2/ i?`Qm;? i?2 pB/2Q@+QM72`2M+BM; �TTHB+�iBQM wQQK-

`2+Q`/2/ �M/ H�i2` i`�Mb+`B#2/X Ub22 �TT2M/BtV



*?�Ti2` N

_2bmHib @ 6B`2 Zm2bi

NXR AMi`Q/m+iBQM

Ai r�b +QM/m+i2/ b2p2`�H 2tT2`BK2Mib rBi? /Bz2`2Mi ;`QmTb pBbBiBM; i?2 H�# /m`BM; i?2

v2�`- rBi? T�`iB+BT�Mib �Mbr2`BM; QM2 Q7 i?2 bm`p2vbX h?2 [m2biBQMb BM i?2 bm`p2vb r2`2

KQbiHv [m2biBQMb mbBM; i?2 GBF2`i a+�H2 7`QK Ǵai`QM;Hv .Bb�;`22Ǵ iQ Ǵai`QM;Hv �;`22ǴX hQ

K�F2 �M �p2`�;2 Q7 i?2 b+Q`2 7Q` 2�+? [m2biBQM- i?2 `2bmHib �`2 K�TT2/ BMiQ � MmK2`B+�H

p�Hm2X h?2 K�TTBM; mb2/ BM i?Bb i?2bBb �`2, Ǵai`QM;Hv .Bb�;`22Ǵ 4 R- Ǵ.Bb�;`22Ǵ 4 k-

ǴL2mi`�HǴ 4 j- Ǵ�;`22Ǵ 4 9- Ǵai`QM;Hv �;`22Ǵ 4 8X

1�+? Q7 i?2 bi�i2K2Mib �M/ Bib `2bmHib rBHH #2 T`2b2Mi2/ rBi? � `�iBQM�H2 7Q` r?v i?2

[m2biBQM r�b BM+Hm/2/ BM i?2 bm`p2vX aBKBH�` [m2biBQMb �`2 ;`QmT2/ BMiQ HQ;B+�H ;`QmTb

i?�i r2`2 �HbQ T`2b2Mi BM i?2 bm`p2vX h?2 }`bi bm`p2v BM+Hm/2/ Ǵlb2` /2KQ;`�T?B+Ǵ-

Ǵ.B{+mHiv Q7 i?2 ;�K2Ǵ- ǴhmiQ`B�H �M/ BMi`Q/m+iQ`v pB/2QǴ- Ǵ1/m+�iBQM�H pbX 2Mi2`@

i�BMK2Mi p�Hm2Ǵ- Ǵam;;2biBQMb 7Q` BKT`Qp2K2MibǴ- �M/ Ǵlb2` 2tT2`B2M+2 Zm2biBQMM�B`2X

G�biHv- i?2 +�i2;Q`B2b 7Q` i?2 b2+QM/ bm`p2v r2`2 Ǵlb2` /2KQ;`�T?B+Ǵ- Ǵ1Mi2`i�BMK2Mi

p�Hm2Ǵ- Ǵ1/m+�iBQM�H p�Hm2Ǵ- Ǵ_2�HBbKǴ- �M/ Ǵam;;2biBQMb �M/ Qi?2` +QKK2MibǴX h?2

b2+iBQMb Q7 i?Bb +?�Ti2` rBHH- i?2`27Q`2- �HbQ 7QHHQr � bBKBH�` bi`m+im`2X

�7i2` bi�`iBM; i?2 /2p2HQTK2Mi Q7 i?2 M2r �TTHB+�iBQM rBi? }`2 BM h`QM/?2BK- �M BMBiB�H

mb2` i2bi r�b +QM/m+i2/ #27Q`2 i?2 }`bi T`QiQivT2 r�b }MBb?2/X h?Bb H2�/ iQ i?2 }M/BM;b

Q7 #m;b �M/ BKT`Qp2K2Mib r?B+? r2`2 BKTH2K2Mi2/ BM i?2 }`bi T`QiQivT2 i?�i r�b mb2/

7Q` i?2 }`bi bm`p2vX h?2 b2+QM/ bm`p2v mb2/ i?2 bm#b2[m2Mi T`QiQivT2 rBi? � M2r KQ/mH2

7Q` +mHim`�H ?2`Bi�;2 T`2b2`p�iBQMX

39



_2bmHib 38

SQbBiBp2 722/#�+F L2;�iBp2 722/#�+F
ai�i2K2Mi O Q7 T2QTH2 ai�i2K2Mi O Q7 T2QTH2
qQmH/ `2+QKK2M/ k JQ`2f2�bB2` iQ }M/ r�i2` #m+F2ib 9
:QQ/ ;�K2 9 JQ`2 b2MbBiBp2 `mMMBM; j
AMi2`2biBM;f/Bz2`2Mi R >Bi #Qt QM #m+F2i R
6mM iQ TH�v j 6B`2 BM LB/�`Qb/QK2M k

JBbbBM; imiQ`B�H R
JQp2 i?`Qm;? }MBb?2/ ~�K2b j

NXk lb2` i2biBM;

NXkXR JB//H2 a+?QQH aim/2Mib, k3XyRXky

q?BH2 rQ`FBM; rBi? i?2 T`QD2+i QM i?2 k3i? Q7 C�Mm�`v- i?2 H�# ?�/ pBbBiQ`b 7`QK �

b+?QQH +H�bb Q7 Rj@v2�` QH/bX A /B/ MQi ?�p2 � 7mHH T`QiQivT2 `2�/v- MQ` /B/ A ?�p2 �

[m2biBQMM�B`2 Q` BMi2`pB2r i2KTH�i2 T`2T�`2/c ?Qr2p2`- i?2 bim/2Mib biBHH r�Mi2/ iQ i2bi

Kv �TTHB+�iBQMX h?2 bQHmiBQM iQ i?Bb bBim�iBQM r�b i?�i A H2i i?2K i2bi i?2 �TTHB+�iBQM

r?BH2 i�FBM; MQi2b Q7 i?2 +�bm�H +QMp2`b�iBQMb r2 ?�/ /m`BM; i?2 i2biBM;X � iQi�H Q7 3

T2QTH2 i2bi2/ i?2 mM}MBb?2/ T`QiQivT2- �M/ #2HQr 7QHHQrb � bmKK�`v Q7 i?2 MQi2bX h?2

7mHH /Q+mK2Mi Bb BM i?2 �TT2M/Bt �XjXRX

h?2 i�#H2 b?Qrb i?2 `2+Q`/2/ TQbBiBp2 �M/ M2;�iBp2 bi�i2K2Mib �M/ i?2 MmK#2` Q7 T2QTH2

r?Q b�B/ BiX h?2 T�`iB+BT�Mib r2`2 �bF2/ iQ +QKK2Mi QM i?2 BKT`Qp2K2Mib i?�i +QmH/ #2

K�/2- v2i � HQi Q7 i?2K +?Qb2 iQ ;Bp2 TQbBiBp2 722/#�+F `2;�`/H2bbX >Qr2p2`- i?Bb b2+iBQM

rBHH 7Q+mb QM i?2 BKT`Qp2K2Mib QMHvX h?2 }`bi BKT`Qp2K2Mi Bb `2;�`/BM; i?2 r�i2`

#m+F2ib BM i?2 ;�K2X �i i?�i iBK2- i?2`2 r2`2 QMHv � 72r r�i2` #m+F2ib �`QmM/ i?2 K�T-

�M/ bQK2 Q7 i?2K r2`2 T`2iiv ?B//2MX h?Bb K�/2 i?2 TH�v2`b `mM �`QmM/ HQQFBM; 7Q`

r�i2` #m+F2ib- �M/ bQK2 Q7 i?2K rQmH/ MQi #2 �#H2 iQ biQT i?2 }`2 BM iBK2X h?2 b2+QM/

TQBMi Bb �#Qmi i?2 `mMMBM; �bT2+i Q7 i?2 ;�K2X A MQiB+2/ H�i2` i?�i /�v i?�i h?2 oB`imBt

PKMB r�b +QM};m`2/ rBi? HQr2` b2MbBiBpBiv i?�M mbm�H- �M/ i?Bb +�mb2/ bQK2 7`mbi`�iBQM

7`QK i?2 T�`iB+BT�Mib #2+�mb2 i?2v rQmH/ `mM rBi?Qmi ;2iiBM; i?2 T`QT2` 722/#�+FX AM

�//BiBQM iQ i?Bb- i?2`2 r2`2 � 72r Q#pBQmb #m;b i?�i r2`2 /2i2+i2/ /m`BM; i2biBM;X PM2

Q7 i?2K r�b i?�i i?2 ?Bi#Qt QM i?2 r�i2`@#m+F2ib r�b b2i iQ i?2 r�i2` BMbB/2 i?2 #m+F2i

�M/ MQi i?2 #m+F2iX h?Bb K2�Mi i?�i i?2 TH�v2`b rQmH/ ?�p2 iQ �BK �i i?2 r�i2` iQ TB+F

mT i?2 #m+F2ib- r?B+? Bb mMBMimBiBp2X �MQi?2` #m; r�b i?�i i?2 }`2b ?�/ � ?Bi#Qt QM

i?2K UiQ `2;Bbi2` r?2M r�i2` T�`iB+H2b ?BiV- #mi i?Bb rQmH/ K�F2 i?2 TH�v2` mM�#H2 iQ

KQp2 i?`Qm;? i?2KX h?Bb Bb }M2 r?2M i?2`2 Bb �M �+im�H }`2 #2+�mb2 vQm /Q MQi r�Mi
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i?2 TH�v2` iQ KQp2 i?`Qm;? i?2 }`2c ?Qr2p2`- Bi r�b �HbQ T`2b2Mi 2p2M �7i2` i?2 }`2 r�b

i�F2M Qmi- �M/ i?2 bKQF2 �MBK�iBQM r�b TH�vBM;X h?Bb r�b MQi BMi2MiBQM�H bBM+2 i?2

TH�v2` b?QmH/ #2 �#H2 iQ `mM i?`Qm;? i?2 bKQF2X h?2`2 r2`2 �HbQ K2MiBQMb Q7 r�MiBM;

� }`2 BM LB/�`Qb/QK2M- Q` bQK2 Q7 i?2 #mBH/BM;b M2�`#vX G�biHv- i?2`2 r�b � T2`bQM

K2MiBQMBM; i?2 H�+F Q7 � imiQ`B�HX

NXkXRXR AKT`Qp2K2Mib

.2bTBi2 MQi #2BM; 7mHHv T`2T�`2/ 7Q` i2biBM;- A biBHH `2+2Bp2/ bQK2 p�Hm�#H2 BMbB;?i i?�i

rBHH #2 BKT`Qp2/ 7Q` i?2 T`QiQivT2X h?2 T`QiQivT2 rBHH MQr ?�p2 KQ`2 r�i2` #m+F2ib

�p�BH�#H2- r?B+? �`2 2�bB2` iQ }M/ �M/ rBi? i?2 +Q``2+i ?Bi#Qt bQ i?�i i?2v �`2 2�bv iQ

TB+F mT- �M/ i?2 oB`imBt PKMB b2iiBM;b rBHH #2 +QM};m`2/ #2ii2` iQ ;Bp2 i?2 T�`iB+BT�Mib

� KQ`2 TH2�b�Mi `mMMBM; 2tT2`B2M+2X 6Q` i?2 H�bi KQ/mH2- r?2`2 i?2 7Q+mb Bb QM +mHim`�H

?2`Bi�;2- i?2`2 rBHH #2 � }`2 BM LB/�`Qb/QK2M BMbi2�/ Q7 i?2 �`2� �`QmM/ Bi- �M/ i?2`2

rBHH �HbQ #2 � imiQ`B�H 7Q` #Qi? KQ/mH2bX G�biHv- i?2 #m; rBi? i?2 ~�K2b rBHH- Q7 +Qm`b2-

#2 �//`2bb2/ �M/ }t2/X

NXj am`p2v R

h?Bb bm`p2v r�b /2bB;M2/ iQ i2bi i?2 }`bi }MBb?2/ T`QiQivT2 Q7 i?2 6B`2 �TTHB+�iBQMX h?2

T`QiQivT2 Bb rBi? i?2 KQ/mH2 `2;�`/BM; +HBK�i2 +?�M;2 �M/ BM+Hm/2b �M BMi`Q/m+iQ`v

pB/2Q rBi? BMbi`m+iBQMb QM ?Qr iQ TH�v �M/ BM7Q`K�iBQM �#Qmi i?2 /2p�bi�iBM; }`2b BM

�mbi`�HB�X h?2 ;Q�H Q7 i?2 bm`p2v Bb iQ b22 B7 i?2 imiQ`B�H Bb rQ`FBM;- ?Qr r2HH i?2

/B{+mHiv Q7 i?2 ;�K2 Bb �/Dmbi2/- �M/ r?�i 2/m+�iBQM�H �M/ 2Mi2`i�BMK2Mi p�Hm2 i?2

T�`iB+BT�Mib ;�BM 7`QK i?2 2tT2`B2M+2X h?2`2 Bb �HbQ � b2+iBQM 7Q` ;2M2`�H bm;;2biBQMb

7Q` BKT`Qp2K2Mib Q` Qi?2` +QKK2MibX G�biHv- i?2`2 Bb � lb2` 1tT2`B2M+2 Zm2biBQMM�B`2

U#�b2/ QM i?2 l1Z T�T2`b BM i?2 i?2Q`v b2+iBQMV iQ b22 ?Qr ;QQ/ i?2 ls Bb �M/ +QKT�`2

Bi iQ � #2M+?K�`F Q7 Qi?2` �TTHB+�iBQMb mbBM; i?2 b�K2 bm`p2vX

NXjXR lb2` /2KQ;`�T?B+

NXjXRXR Zm2biBQM R@k
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_�iBQM�H2

S2QTH2 `2bTQM/ /Bz2`2MiHv iQ �Mv mb2` i2biBM;- �M/ Q7i2M i?Bb +�M #2 /m2 iQ i?2 mb2`

/2KQ;`�T?B+X uQmM;2` T2QTH2 i2M/ iQ mM/2`bi�M/ i2+?MQHQ;v 7�bi2` i?�M QH/2` T2QTH2

7Q` 2t�KTH2- �M/ /Bz2`2Mi +mHim`�H ;2M2`�iBQMb KB;?i �z2+i i?2 `2bmHiX :2M/2` �HbQ TH�vb

� `QH2- 2bT2+B�HHv 7Q` o_ ;�K2b r?2`2 i?2`2 Bb � bB;MB}+�Mi /Bz2`2M+2 BM BMi2`2bi #2ir22M

K2M �M/ rQK2MX (9R)

NXjXk .B{+mHiv Q7 i?2 ;�K2

NXjXkXR Zm2biBQM j@9
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_�iBQM�H2

h?2`2 Bb � }M2 #�H�M+2 #2ir22M � ;�K2 i?�iǶb iQQ 2�bv �M/ iQQ ?�`/ iQ TH�vX A7 i?2

;�K2 Bb MQi +?�HH2M;BM; 2MQm;?- Bi +QK2b Qz �b #Q`BM; �M/ KmM/�M2 iQ i?2 mb2`X A7

Bi Bb iQQ +QKTHB+�i2/- i?2 TH�v2` ;2ib 7`mbi`�i2/ �M/ H2�p2b rBi? � M2;�iBp2 2tT2`B2M+2

Q7 i?2 ;�K2X aBM+2 i?2`2 rBHH #2 � HQi Q7 /Bz2`2Mi ivT2b Q7 TH�v2`b i?�i rBHH TH�v i?Bb

;�K2 @ T2QTH2 BM /Bz2`2Mi �;2 ;`QmTb- rBi? p�`B2/ 2tT2`B2M+2 �M/ /Bp2`b2 #�+F;`QmM/

@ Bi Bb BKTQ`i�Mi iQ }M/ � bQHB/ KB//H2 ;`QmM/ i?�i H2�p2b KQbi T2QTH2 b�iBb}2/ rBi?

i?2 2tT2`B2M+2X h�FBM; Qmi i?2 }`2 K2�Mb rBMMBM; i?2 ;�K2- bQ i?Bb Bb �M BM/B+�iQ` Q7

r?2i?2` i?2 TH�v2` K�M�;2/ iQ +QKTH2i2 i?2 i�bFb iQ �++QKTHBb? i?BbX

NXjXj hmiQ`B�H �M/ BMi`Q/m+iQ`v pB/2Q

NXjXjXR Zm2biBQM 8@e

h�#H2 NXR, A mM/2`biQQ/ ?Qr iQ TH�v i?2 ;�K2 �7i2` b22BM; i?2 imiQ`B�H

ai`QM;Hv
.Bb�;`22

.Bb�;`22 L2mi`�H �;`22 ai`QM;Hv
�;`22

�p2`�;2
a+Q`2

y y R k Rj 9Xd8

h�#H2 NXk, A i?BMF i?2 QT2MBM; b+2M2b UrBi? }`2b BM �mbi`�HB�V r2`2 � ;QQ/ `2KBM/2`
Q7 i?2 /�M;2`b Q7 +HBK�i2 +?�M;2

ai`QM;Hv
.Bb�;`22

.Bb�;`22 L2mi`�H �;`22 ai`QM;Hv
�;`22

�p2`�;2
a+Q`2

y y R 8 Ry 9X8e

_�iBQM�H2

6`QK i?2 T`2pBQmb bm`p2vb- i?2`2 r2`2 bm;;2biBQMb 7Q` K�FBM; � #2ii2` imiQ`B�H 7Q` i?2

;�K2 iQ K�F2 Bi 2�bB2` iQ bi�`i TH�vBM; rBi?Qmi i?2 M22/ 7Q` BMbi`m+iBQMbX h?2 ;�K2

K2+?�MB+b �`2 � HBiiH2 KQ`2 +QKTHB+�i2/ +QKT�`2/ iQ i?2 *HBK�i2 Zm2bi �TT bBM+2 i?2
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TH�v2` ?�b iQ mb2 irQ ?�M/b rBi? /Bz2`2Mi 7mM+iBQM�HBiv UQM2 ?�M/ 7Q` b?QQiBM; #m+F2ib

�M/ i?2 Qi?2` 7Q` i�FBM; Qmi i?2 }`2V �M/ rBi? � KQ`2 QT2M bT�+2 iQ M�pB;�i2 �`QmM/

BMbi2�/ Q7 7QHHQrBM; � b2i T�i?X h?2`2 Bb �HbQ i?2 +QM+2Ti Q7 ?2�Hi? TQBMib �M/ r�i2`
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FMQrH2/;2 ;�BM2/ 7`QK BiX h?2 [m2biBQM BM i�#H2 NXkk +QKT�`2b i?2 `2+QHH2+iBQM 7`QK

mbBM; i?2 QKMB/B`2+iBQM�H i`2�/KBHH �M/ mbBM; `2;mH�` +QMi`QHH2`bX

NX9Xe hmiQ`B�HfQT2MBM; b+2M2b

NX9XeXR Zm2biBQM R@k

h�#H2 NXkj, A mM/2`biQQ/ ?Qr iQ TH�v i?2 ;�K2 �7i2` b22BM; i?2 imiQ`B�H

ai`QM;Hv
.Bb�;`22

.Bb�;`22 L2mi`�H �;`22 ai`QM;Hv
�;`22

�p2`�;2
a+Q`2

y y y 8 k3 9X38



_2bmHib Nd

h�#H2 NXk9, h?2 QT2MBM; b+2M2b UrBi? }`2b BM LQi`2 .�K2V `2KBM/2/ K2 Q7 i?2
BKTQ`i�M+2 Q7 +mHim`�H ?2`Bi�;2 T`2b2`p�iBQM

ai`QM;Hv
.Bb�;`22

.Bb�;`22 L2mi`�H �;`22 ai`QM;Hv
�;`22

�p2`�;2
a+Q`2

R y R R8 Re 9Xje

_�iBQM�H2

h?2 imiQ`B�H r�b p2`v 2z2+iBp2 BM i?2 H�bi KQ/mH2- bQ i?2 imiQ`B�H 7Q` i?Bb T�`i `2;�`/BM;

+mHim`�H ?2`Bi�;2 r�b `2H�iBp2Hv bBKBH�`X h?2 QT2MBM; b+2M2b- ?Qr2p2`- �Hi?Qm;? 7QHHQrBM;

i?2 b�K2 i?2K2- r2`2 p2`v /Bz2`2Mi 7`QK i?2 H�bi KQ/mH2X h?2`27Q`2 Bi r�b BKTQ`i�Mi

iQ b22 B7 i?2 +?�M;2b BM i?2 imiQ`B�H �M/ QT2MBM; b+2M2b biBHH `2bmHi2/ BM TQbBiBp2 b+Q`2bX

_�BbBM; �r�`2M2bb Q7 +mHim`�H ?2`Bi�;2 T`2b2`p�iBQM Bb i?2 ;Q�H Q7 i?2 pB/2Qb- �M/ i?2

[m2biBQM BM i�#H2 NXk9 �//`2bb2b i?Bb +QM+2`MX

NX9Xd am;;2biBQMb �M/ Qi?2` +QKK2Mib

NX9XdXR Zm2biBQM R@k

6B;m`2 NX8, �p2`�;2 `�iBM;

_�iBQM�H2

AM i?2 JB+`QbQ7i 7Q`Kb- i?2`2 Bb �M QTiBQM iQ b2H2+i � [m2biBQM rBi? � bi�`@`�iBM;X h?Bb Bb

MQi TQbbB#H2 BM :QQ;H2 6Q`Kb- bQ i?2`2 r�b � ;QQ/ QTTQ`imMBiv iQ mb2 Bi iQ 2M/ i?2 bm`p2v

rBi? �M Qp2`�HH `�iBM; Q7 i?2 ;�K2X h?2 mb2` +�M +?QQb2 7`QK R@8 bi�`b- bBKBH�` iQ i?2

Qi?2` [m2biBQMb rBi? � GBF2`i b+�H2- #mi rBi? i?2 �//2/ 722HBM; Q7 #2BM; � `2pB2r2` 7Q` i?2

;�K2X h?2 bm;;2biBQMb �M/ +QKK2Mi b2+iBQM �`2 bBKTH2 i2ti }2H/b r?2`2 i?2 mb2` +�M

BMTmi �Mvi?BM; i?2v r�Mi �b i?2 H�bi K2i?Q/ iQ ;Bp2 i?2B` `2K�`Fb �#Qmi i?2 ;�K2X h?2

�Mbr2`b �`2 bmKK2/ mT BM i?2 +�i2;Q`Bx2/ i�#H2 RyXk rBi? i?2 +�i2;Q`Bx�iBQMb- bT2+B}+b-

�M/ i?2 MmK#2` Q7 T2QTH2 r?Q K2MiBQM2/ � +QKK2Mi BM i?2 +�i2;Q`vX



_2bmHib N3

6B;m`2 NXe, am;;2biBQMb 7Q` BKT`Qp2K2Mi

6B;m`2 NXd, Pi?2` +QKK2Mib

NX8 AMi2`pB2r rBi? o_ 2tT2`i

.m2 iQ i?2 *PoA.@RN Qmi#`2�F- i?2 BMi2`pB2r rBi? � o_ 2tT2`i ?�/ iQ #2 /QM2 `2KQi2Hv

bBM+2 i?2`2 r�b QMHv QM2 T2`bQM rBi? �++2bb iQ i?2 AJh1G o_ G�# �i .`�;pQHHX >2 Bb



_2bmHib NN

� `2b2�`+?2` �i i?2 .2T�`iK2Mi Q7 1/m+�iBQM �M/ GB72HQM; G2�`MBM; rBi? i?2 AJh1G

;`QmT �M/ o_f�_ H�# UAJh1GH�#V �M/ Bb bT2+B�HBxBM; BM JBt2/ _2�HBiv Uo_f�_fJ_V

7Q` H2�`MBM;- a2`BQmb :�K2b- mb2` bim/B2b �M/ >mK�M@*QKTmi2` AMi2`�+iBQM U>*AVX AM

i?Bb b2+iBQM- ?2 rBHH #2 `272``2/ iQ �b i?2 Ǵo_ 2tT2`i- ǴBM7Q`K�MiǴ Q` ǴT�`iB+BT�MiǴX

.m`BM; i?2 i2bi- A +QMi`QHH2/ i?2 +QKTmi2` pB� h2�KoB2r2` �M/ i�HF2/ iQ ?BK i?`Qm;?

i?2 bT2�F2`b BM i?2 o_ ?2�/b2iX >2 i2bi2/ #Qi? i?2 *mHim`�H >2`Bi�;2 �M/ *HBK�i2

Zm2bi KQ/mH2- �M/ �7i2` i?2 i2bi- r2 b�i /QrM QM i?2 pB/2Q@+QM72`2M+BM; �TT wQQK

iQ /Bb+mbb i?2 2tT2`B2M+2X h?2 BMi2`pB2r r�b `2+Q`/2/ �M/ H�i2` i`�Mb+`B#2/- �M/ i?2

`2bmHib 7`QK i?2 BMi2`pB2r �`2 2p�Hm�i2/ mbBM; i?2K�iB+ �M�HvbBbX

h?2 }`bi T�`i Q7 i?2 i?2K�iB+ �M�HvbBb r�b iQ 7�KBHB�`Bx2 rBi? i?2 /�i�X h?Bb BM+Hm/2/

HBbi2MBM; iQ i?2 `2+Q`/BM;b Q7 i?2 BMi2`pB2r �M/ i`�Mb+`B#BM; BiX Uh?2 r?QH2 i`�Mb+`BTiBQM

Bb BM+Hm/2/ BM i?2 �TT2M/BtV �7i2` i?2 i`�Mb+`BTiBQM- A `2@`2�/ i?2 i`�Mb+`BTi �M/ }t2/

� 72r KBbi�F2bX h?2 b2+QM/ bi2T r�b +Q/BM; Q7 i?2 i2ti- r?B+? K2�Mi ?B;?HB;?iBM; i2ti-

mbm�HHv T?`�b2b Q` b2Mi2M+2b- i?�i +QmH/ #2 +�i2;Q`Bx2/ BM /2}M2/ H�#2HbX h?2 i�#H2

#2HQr �`2 i?2 +Q/BM; mb2/ rBi? i?2 +Q``2bTQM/BM; +QHQ`b mb2/ iQ ?B;?HB;?i i?2 i2tiX

Uh?Bb ?B;?HB;?iBM; Bb 2pB/2Mi BM i?2 �TT2M/BtV

*Q/BM; .2i�BHb *QHQ`

"m;bfT`Q#H2KbfBKT`Qp2K2Mib �Mv T`Q#H2Kb rBi? mbBM; i?2 �TTHB+�iBQM
�M/ TQi2MiB�H BKT`Qp2K2Mib K2MiBQM2/ _2/

AKK2`bBQM AKK2`bBp2M2bb �M/ i?2 b2Mb2 Q7 T`2b+2Mb2
BM i?2 ;�K2 :`22M

am``QmM/BM;bf?�`/r�`2 S`Q#H2Kb `2H�i2/ iQ i?2 bm``QmM/BM;b Q`
?�`/r�`2 "Hm2

:`�T?B+bf`2�HBbK h?2 ;`�T?B+b �M/ `2�HBbK Q7 i?2 ;�K2 J�;2Mi�

AM7Q`K�iBp2- b?Q+FBM;
1MHB;?i2MBM; �M/ BM7Q`K�iBp2 BM7Q`K�iBQM
+QMp2v2/ iQ mb2` mb2`- bQK2iBK2b 2p2M
b?Q+FBM; BM7Q`K�iBQMX

*v�M

1KQiBQM�H 2z2+if
JQiBp�iBQM�H 2z2+i

q?�i FBM/ Q7 2KQiBQM�H 2z2+i i?2 ;�K2
?�/ QM i?2 TH�v2` Sm`TH2

J2i�T?Q`b SQi2MiB�H K2i�T?Q`b 2pB/2Mi BM i?2 �TTHB+�iBQM u2HHQr

_mMMBM; >Qr i?2 `mMMBM; BM o_ mbBM; i?2
oB`imBt PKMB r�b "`QrM

h�#H2 NXk8, *Q/BM; 7`QK i?2 BMi2`pB2r rBi? /2i�BHb �M/ i?2 +Q``2bTQM/BM; +QHQ` mb2/
7Q` ?B;?HB;?iBM; i?2 i2tiX



.Bb+mbbBQM Ryy

h?2 M2ti bi2Tb �`2 iQ ;2M2`�i2- `2pB2r �M/ /2}M2 i?2K2b 7`QK i?2 +Q/BM;X lbBM; i?2

+Q/BM; BM i�#H2 NXk8- i?2 7QHHQrBM; i?2K2b r2`2 +?�`�+i2`Bx2/,

Ç aQ7ir�`2, "m;bfT`Q#H2KbfBKT`Qp2K2Mib- ;`�T?B+bf`2�HBbK

Ç >�`/r�`2, am``QmM/BM;bf?�`/r�`2- oB`imBt PKMB

Ç Sbv+?QHQ;v, AKK2`bBQM- FMQrH2/;2 �+[mB`2/- K2i�T?Q`b- KQiBp�iBQM�H 2z2+i

h?2 bm#b2+iBQMb BM i?2 /Bb+mbbBQM rBHH- i?2`27Q`2- 7QHHQr i?2 b�K2 bi`m+im`2X



*?�Ti2` Ry

.Bb+mbbBQM

h?Bb +?�Ti2` 7QHHQrb i?2 b�K2 bi`m+im`2 �b i?2 T`2pBQmb +?�Ti2` rBi? i?2 `2bmHibX �

/Bb+mbbBQM 7Q` 2�+? Q7 i?2 b2+iBQMb 7`QK i?2 `2bmHib Bb T`2b2Mi2/- �M/ BM bQK2 +�b2b-

7m`i?2` �M�HvbBb Bb b?QrMX

RyXR am`p2v R

RyXRXR lb2` /2KQ;`�T?B+

6Q` i?Bb bm`p2v- i?2`2 r�b � HQi Q7 p�`B2iv BM �;2 �KQM;bi i?2 i2bi2`bX h?2 K�DQ`Biv-

?Qr2p2`- r2`2 mMBp2`bBiv bim/2Mib #2ir22M ky@jy v2�`b QH/X �HKQbi �HH Q7 i?2 T�`iB+BT�Mib

r2`2 K�H2X �++Q`/BM; iQ ai�iBbi�- � H2�/BM; T`QpB/2` Q7 K�`F2i �M/ +QMbmK2` /�i�- 8dW

Q7 o_f�_ QrM2`b BM i?2 lMBi2/ ai�i2b �`2 K�H2- �M/ �b Km+? �b eN� Q7 T2QTH2 BMi2M/BM;

iQ #mv o_f�_ /2pB+2b �`2 �HbQ K�H2X (9R) h?Bb +QmH/ ?�p2 �M 2z2+i QM i?2 `2bmHib bBM+2

i?2 K�DQ`Biv Q7 T2QTH2 BMi2`2bi2/ BM o_f�_ Bb +m``2MiHv K2MX

RyXRXk .B{+mHiv Q7 i?2 ;�K2

PM2 rQmH/ �bbmK2 i?�i T2QTH2 r?Q /B/ MQi K�M�;2 iQ i�F2 Qmi i?2 }`2 rQmH/ }M/ i?2

;�K2 KQ`2 /B{+mHiX Pmi Q7 i?2 7Qm` T2QTH2 r?Q /B/ MQi K�M�;2- d8W Q7 i?2K ?�/ � b+Q`2

Q7 j Q` ?B;?2`X qBi? � H�`;2` /�i�b2i- Bi KB;?i ?�p2 #22M TQbbB#H2 iQ b22 i?Bb +Q``2H�iBQM-

#mi i?2`2 r2`2 MQi 2MQm;? i2bi2`b 7Q` i?�i BM i?Bb bm`p2vX >Qr2p2`- i?2`2 Bb � +H2�`

RyR



.Bb+mbbBQM Ryk

i`2M/ i?�i BM/B+�i2b i?�i i?2 /B{+mHiv H2p2H Q7 i?2 ;�K2 Bb #�H�M+2/- rBi? KQbi T2QTH2

+QMbB/2`BM; Bi iQ #2 MQi iQ 2�bv �M/ MQi iQQ /B{+mHiX �M 2p2M /Bbi`B#miBQM Q7 T2QTH2 QM

#Qi? bB/2b Q7 i?2 +2Mi2` #�` +QMbB/2`b Bi � HBiiH2 /B{+mHi �M/ � HBiiH2 2�bv- `2bT2+iBp2Hv-

r?B+? Bb 2t�+iHv r?2`2 i?2 /B{+mHiv H2p2H b?QmH/ #2X h?2`2 Bb �HbQ �M BM/B+�iBQM i?�i

KQbi T2QTH2 K�M�;2 iQ +QKTH2i2 i?2 ;�K2- r?B+? Bb /2bB`�#H2X

RyXRXj hmiQ`B�H �M/ BMi`Q/m+iQ`v pB/2Q

�M Qp2`r?2HKBM; K�DQ`Biv mM/2`biQQ/ ?Qr iQ TH�v i?2 ;�K2 �7i2` b22BM; i?2 imiQ`B�HX

qBi? �M �p2`�;2 b+Q`2 Q7 9Xd8- Bi Bb +H2�` i?�i i?2 imiQ`B�H r�b p2`v 2z2+iBp2 BM i2�+?BM;

i?2 TH�v2`b ?Qr i?2 ;�K2 rQ`FbX h?Bb Bb im`M b�p2b iBK2 r?2M i2biBM; U#2+�mb2 A /Q MQi

?�p2 iQ 2tTH�BM 2p2`vi?BM;V �M/ K�F2b 2p2`v 2tT2`B2M+2 KQ`2 +QMbBbi2Mi bBM+2 2p2`vQM2 Bb

;2iiBM; i?2 b�K2 2tTH�M�iBQMX h?2 QT2MBM; b+2M2b r2`2 �HbQ ?B;?Hv 2z2+iBp2 BM �+?B2pBM;

i?2B` ;Q�H- �b KQbi T2QTH2 bi`QM;Hv �;`22/ i?�i i?2v r2`2 � ;QQ/ `2KBM/2` Q7 +HBK�i2

+?�M;2X h?Bb `�Bb2b i?2 T�`iB+BT�MiǶb �r�`2M2bb Q7 i?2 iQTB+ bBM+2 i?2v �`2 �;�BM `2KBM/2/

Q7 i?2 BKTQ`i�M+2X

RyXRX9 1/m+�iBQM�H pb 2Mi2`i�BMK2Mi p�Hm2

qBi? �M �p2`�;2 b+Q`2 Q7 9Xj3- Bi Bb +H2�` i?�i KQbi T2QTH2 ?�/ 7mM TH�vBM; i?2 ;�K2X h?2

irQ T2QTH2 r?Q /Bb�;`22/ rBi? i?2 bi�i2K2Mi #Qi? r`Qi2 +QKK2Mib BM i?2 bm`p2v bi�iBM;

i?�i i?2 r�HFBM; �bT2+i Q7 i?2 ;�K2 r�b /B{+mHi �M/ MQi p2`v b�iBb7vBM;X JQbi HBF2Hv-

i?Bb ?�/ � #B; 2z2+i QM i?2B` 2tT2`B2M+2 Q7 i?2 ;�K2X A7 vQm ?�p2 i`Qm#H2 KQpBM; �`QmM/

BM i?2 ;�K2- Bi Bb ?�`/ iQ �++QKTHBb? i?2 Qi?2` Q#D2+iBp2b Q7 i?2 ;�K2X JQbi T2QTH2 �;`22

i?�i i?2v FMQr Km+? �#Qmi +HBK�i2 +?�M;2- rBi? � ;QQ/ TQ`iBQM �/�K�MiHv #2HB2pBM;

i?2v FMQr � HQi �#Qmi BiX lM7Q`imM�i2Hv- KQbi T2QTH2 /B/ MQi H2�`M �Mvi?BM; M2r �#Qmi

+HBK�i2 +?�M;2 �7i2` i?2 o_ 2tT2`B2M+2X qBi? � /Bb�TTQBMiBM; �p2`�;2 b+Q`2 Q7 kX99- Bi

Bb +H2�` i?�i i?2 2tT2`B2M+2 /Q2b MQi T`QpB/2 M2r BM7Q`K�iBQM `2;�`/BM; +HBK�i2 +?�M;2-

?Qr2p2`- �++Q`/BM; iQ i�#H2 NXk- Bi /Q2b b2`p2 �b � ;QQ/ `2KBM/2` Q7 i?2 /�M;2`b Q7 BiX

LQr- Bi Bb ?B;?Hv HBF2Hv i?�i i?2 HQr b+Q`2 Q7 i?Bb [m2biBQM Bb �ii`B#mi2/ iQ T2QTH2 722HBM;

i?�i i?2v �H`2�/v FMQr � HQi �#Qmi i?2 iQTB+- �M/ i?2 #�bB+ BM7Q`K�iBQM T`QpB/2/ BM i?2

;�K2 Bb MQi bQK2i?BM; M2r iQ i?2KX h?Bb Bb `2�bQM�#H2 iQ �bbmK2 bBM+2 KQbi i2bi2`b

BM i?Bb bm`p2v r2`2 2/m+�i2/ mMBp2`bBiv bim/2Mib r?Q +H�BK iQ FMQr � HQi �#Qmi +HBK�i2

+?�M;2 7`QK #27Q`2X



.Bb+mbbBQM Ryj

RyXRX8 am;;2bi2/ BKT`Qp2K2Mib

h?2`2 r2`2 � 72r bm;;2biBQMb 7Q` BKT`Qp2K2Mib BM i?Bb bm`p2v- �M/ i?2b2 �`2 +�i2;Q@

`Bx2/ BM i?2 i�#H2 RyXRX 6B`biHv- Bi Bb i?2 +QKK2Mib `2;�`/BM; i?2 r�HFBM; �bT2+i Q7 i?2

;�K2 U�HbQ K2MiBQM2/ �#Qp2VX h?Bb Bb mM/2`bi�M/�#H2 bBM+2 i?2 oB`imBt PKMB Bb Q7i2M

+?�HH2M;BM; iQ mb2 7Q` i?2 }`bi iBK2- �M/ K�Mv T2QTH2 /Q MQi 7mHHv ;2i i?2 ?�M; Q7 Bi

#27Q`2 i?2 i2biBM; Bb Qp2`X Ai Bb TQbbB#H2 i?�i i?2 ?�`M2bb r�b MQi T`QT2`Hv �/Dmbi2/ iQ

i?2B` /2bB`2/ ?2B;?i Q` i?�i i?2 r�HFBM; bT22/ r�b /Bz2`2Mi 7`QK r?�i i?2v �`2 mb2/ iQX

>Qr2p2`- KQbi HBF2Hv- Bi Bb � K�ii2` Q7 ;2iiBM; mb2/ iQ i?2 mMmbm�H r�v Q7 QT2`�iBM; i?2

oB`imBt PKMBX h?Bb Bb- mM7Q`imM�i2Hv- MQi `2�HHv bQK2i?BM; i?�i +�M #2 }t2/ rBi?Qmi

�M mT;`�/2/ ?�`/r�`2 p2`bBQM Q7 i?2 oB`imBt PKMBX h?2 ;�K2TH�v 2H2K2Mib i?�i +QmH/

#2 BKT`Qp2/ r2`2 KQ`2 #m+F2ib Q7 r�i2` �M/ � }`2 BMbB/2 LB/�`Qb/QK2MX h?2 #m+F2ib

rBHH #2 �//`2bb2/ BM i?2 M2ti p2`bBQM- �M/ i?2 }`2 BMbB/2 LB/�`Qb/QK2M rBHH �HbQ #2 �

T�`i Q7 i?2 mT+QKBM; KQ/mH2X �b � TH�v2`- ?Qr2p2`- vQm rBHH i�F2 Qmi i?2 }`2 7`QK Qmi@

bB/2 Q7 i?2 +�i?2/`�H- MQi BMbB/2X q?2M Bi +QK2b iQ i?2 imiQ`B�H- i?2`2 r2`2 bm;;2biBQMb

�#Qmi ?�pBM; KQ`2 iBK2 7Q` i?2 BMbi`m+iBQMbX PM2 Q7 i?2 +QKK2Mib r`QM;Hv +`BiB+Bx2/

i?2 imiQ`B�H �M/ +H�BK2/ Bi /B/ MQi K2MiBQM vQm +QmH/ TB+F mT i?2 r�i2`@#m+F2ibX h?Bb

KB;?i K2�M i?�i i?2v /B/ MQi +�i+? i?Bb BM7Q`K�iBQM �M/ i?�i Bi b?QmH/ #2 2tTH�BM2/

KQ`2 +H2�`HvX hQ �//`2bb i?Bb T`Q#H2K- i?2 M2ti p2`bBQM Q7 i?2 ;�K2 rBHH ?�p2 �MQi?2`

pQB+2@Qp2` i?�i rBHH ?QT27mHHv bT2�F bHQr2` �M/ KQ`2 +Q?2`2MiX h?2 QTBMBQMb �#Qmi i?2

/B{+mHiv H2p2H Q7 i?2 ;�K2- �b 2tT2+i2/ 7`QK i?2 T`2pBQmb `2bmHib- r2`2 KBt2/X h?Bb Bb

;QQ/ #2+�mb2 Bi K2�Mb i?2 ;�K2 7�HHb bQK2r?2`2 BM i?2 KB//H2 QM i?2 b+�H2X

AKT`Qp2K2Mi +�i2;Q`v aT2+B}+b K2MiBQM2/ S2QTH2
JQp2K2Mi >�`/ iQ r�HF k
hmiQ`B�H JQ`2 iBK2- /B/MǶi +�i+? �HH BM7Q`K�iBQM k
.B{+mHiv H2p2H hQQ 2�bvfiQQ /B{+mHi k
:�K2 2H2K2Mib JQ`2 r�i2` #m+F2ib- }`2 BMbB/2 LB/�`Qb/QK2M- r2�i?2` k
:2M2`�H 722/#�+F :QQ/ ;�K2- BMimBiBp2 R

h�#H2 RyXR, *�i2;Q`Bx2/ bm;;2biBQMb 7Q` BKT`Qp2K2Mi rBi? bT2+B}+b K2MiBQM2/

RyXRXe lb2` 1tT2`B2M+2 Zm2biBQMM�B`2 Ul1ZV

h?2 bK�HH2` p2`bBQM Q7 i?2 l1Z K2�bm`2b irQ ?B;?2`@H2p2H K2i�@/BK2MbBQMb UT`�;K�iB+

[m�HBiv �M/ ?2/QMB+ [m�HBivV �b r2HH �b i?2 Qp2`�HH b+Q`2X h?2 b+Q`2b �`2 #�b2/ QM i?2

2B;?i [m2biBQMb b?QrM BM i?2 i�#H2b �#Qp2 Ui�#H2, NXe @ i�#H2 NXRjV h?2 [m2biBQMb BM i?2



.Bb+mbbBQM Ry9

l1Z �`2 bmTTQb2/ iQ `�M;2 7`QK R@d- ?Qr2p2`- BM i?2 bm`p2v ;Bp2M iQ i?2 T�`iB+BT�Mib-

i?2`2 r�b KBbi�F2MHv � b+�H2 7`QK R@8X hQ �++QmMi 7Q` i?Bb- �M/ iQ biBHH #2 �#H2 iQ mb2

i?2 iQQHb �M/ K2�bm`2K2Mib T`QpB/2/ #v i?2 l1Z 7`�K2rQ`F Ubm+? �b i?2 #2M+?K�`FbV-

i?2 `2bmHib r2`2 +QMp2`i2/ 7`QK � b+�H2 Q7 R@8 iQ � b+�H2 Q7 R@dX LQi2 i?�i i?Bb +QmH/

BKT�+i i?2 `2bmHib bBM+2 i?2 T�`iB+BT�Mib ?�/ 72r2` QTiBQMb i?�M BMi2M/2/X h?2 `2bmHib

�`2 BMi2`T`2i2/ �b 7QHHQrb,

Ç L2mi`�H 2p�Hm�iBQM, o�Hm2b #2ir22M @yX3 �M/ yX3

Ç SQbBiBp2 2p�Hm�iBQM, o�Hm2b �#Qp2 yX3

Ç L2;�iBp2 2p�Hm�iBQM, o�Hm2b #2HQr yX3

h?2 `�M;2 Q7 i?2 b+�H2 Bb #2ir22M @j U?Q``B#Hv #�/V �M/ j U2ti`2K2Hv ;QQ/Vc ?Qr2p2`- BM

`2�H �TTHB+�iBQMb- i?2 b+�H2b �`2 K2�bm`2/ #2ir22M @k �M/ kX �++Q`/BM; iQ i?2 l1Z- i?Bb

Bb #2+�mb2 ǴAi Bb /m2 iQ i?2 +�H+mH�iBQM Q7 K2�Mb Qp2` � `�M;2 Q7 /Bz2`2Mi T2`bQMb rBi?

/Bz2`2Mi QTBMBQMb �M/ �Mbr2` i2M/2M+B2b- 7Q` 2t�KTH2- i?2 �pQB/�M+2 Q7 2ti`2K2 �Mbr2`

+�i2;Q`B2b- 2ti`2K2Hv mMHBF2Hv iQ Q#b2`p2 p�Hm2b �#Qp2 Yk Q` #2HQr @kX h?mb- 2p2M �

[mBi2 ;QQ/ p�Hm2 Q7 YRX8 7Q` � b+�H2 HQQFb 7`QK i?2 Tm`2Hv pBbm�H bi�M/TQBMi QM � b+�H2

`�M;2 Q7 @j iQ Yj MQi �b TQbBiBp2 �b Bi `2�HHv BbXǴ UG�m;rBix 2i �HX- kyy3V (j9)

GQQFBM; �i i?2 i�#H2 NXk- i?2 bi�M/�`/ /2pB�iBQM 7Q` 2�+? [m2biBQM Bb #2ir22M R �M/

RXd- rBi? [m2biBQM 8 U#Q`BM;f2t+BiBM;V �M/ 3Umbm�HfH2�/BM; 2/;2V #2BM; i?2 [m2biBQMb

rBi? i?2 ?B;?2bi bi�M/�`/ /2pB�iBQMX "Qi? Q7 i?2b2 [m2biBQMb �`2 BM i?2 ?2/QMB+ [m�HBiv

b2+iBQMX h?2`2 �HbQ b22Kb iQ #2 �M mTr�`/ i`2M/ BM i?2 bi�M/�`/ /2pB�iBQM 7`QK i?2 }`bi

[m2biBQM iQ i?2 H�bi- r?B+? +QmH/ TQbbB#Hv bB;MB7v i?�i T2QTH2 TB+F KQ`2 `�M/QKHv �b i?2

[m2biBQMb ;Q #vX Pp2`�HH- i?2 K2�M Q7 2�+? [m2biBQM Bb �HH �#Qp2 R @ BMbB/2 i?2 TQbBiBp2

2p�Hm�iBQM `�M;2 @ rBi? i?2 }`bi [m2biBQM ?�pBM; �M �p2`�;2 Q7 �#Qp2 kX h?Bb [m2biBQM

Bb r?2i?2` i?2 �TTHB+�iBQM Bb Q#bi`m+iBp2 Q` bmTTQ`iBp2- �M/ KQbi T2QTH2 +QMbB/2` i?2

�TT iQ #2 bmTTQ`iBp2X h?Bb +QmH/ #2 2tTH�BM2/ #v i?2 2KT?�bBb QM i?2 imiQ`B�H �i i?2

#2;BMMBM; Q7 i?2 ;�K2- r?B+? bmTTQ`ib i?2 TH�v2` BM K�FBM; i?2 `B;?i /2+BbBQMb BM i?2

;�K2 #v b?QrBM; i?2K ?Qr iQ TH�vX h?2 T`�;K�iB+ [m�HBiv �ii`B#mi2 b+Q`2/ �M �p2`�;2

Q7 RXeNj- r?BH2 i?2 ?2/QMB+ [m�HBiv �ii`B#mi2 b+Q`2/ RXeyyX h?2 Qp2`�HH K2�M r�b RXe9dX

h?Bb Bb +QMbB/2`2/ � [mBi2 ;QQ/ b+Q`2 �b �HH p�Hm2b �`2 r2HH �#Qp2 i?2 yX3 K�`FX GQQFBM;

�i i?2 ;`�T? NX9- i?2 b+Q`2b �`2 r2HH mT BM i?2 ;`22M �M/ �`2 `2H�iBp2Hv 2p2MX



.Bb+mbbBQM Ry8

"2M+?K�`F

1p2M i?Qm;? i?2 b+Q`2b �`2 T`2iiv ;QQ/ #v Bib2H7- Bi Bb �HbQ BKTQ`i�Mi iQ +QKT�`2 i?2

`2bmHib rBi? Qi?2` �TTHB+�iBQMb mbBM; i?2 b�K2 K2i?Q/ iQ /2i2`KBM2 r?2`2 Bi bi�M/b BM

+QKT�`BbQMX hQ /Q i?Bb- i?2 l1Z T`QpB/2b � #2M+?K�`F /�i� b2i i?�i +QMi�BMb /�i� 7`QK

R9y8e T2`bQMb 7`QK k3y bim/B2b +QM+2`MBM; /Bz2`2Mi T`Q/m+ib Ubm+? �b #mbBM2bb bQ7ir�`2-

r2# T�;2b- r2#b?QTb- 2i+V Ai Bb BKTQ`i�Mi iQ MQi2- ?Qr2p2`- i?�i i?Bb #2M+?K�`F Bb #�b2/

QM i?2 7mHH l1Z �M/ MQi i?2 b?Q`i QM2 #2+�mb2 i?2 b?Q`i p2`bBQM Bb `2H�iBp2Hv M2r �M/

H�+Fb � ;QQ/ [m�MiBiv Q7 /�i�X h?2 b+�H2b /Q i`�Mb72` `2H�iBp2Hv r2HH Qp2` iQ i?2 b?Q`i

p2`bBQM- i?Qm;?- �M/ ;Bp2b � /2+2Mi �TT`QtBK�iBQM Q7 i?2 l1Z #2M+?K�`FX

6B;m`2 RyXR, "2M+?K�`F

6`QK i?2 ;`�T?- QM2 +�M b22 i?�i i?2 T`�;K�iB+ [m�HBiv Bb rBi?BM i?2 Ǵ;QQ/Ǵ `�M;2- i?2

?2/QMB+ [m�HBiv Bb Dmbi rBi?BM i?2 Ǵ2t+2HH2MiǴ `�M;2X h?2 Qp2`�HH #2M+?K�`F Bb �HbQ BM

i?2 Ǵ2t+2HH2MiǴ `�M;2X

Ai Bb BKTQ`i�Mi iQ Q#b2`p2- ?Qr2p2`- i?�i i?2 /�i� 7Q` i?2 #2M+?K�`F Bb KQbiHv 7Q` KQ`2

+QMp2MiBQM�H mb2` BMi2`7�+2b bm+? �b r2#bBi2b- �TTb- �M/ bQ7ir�`2 �M/ MQi bQ Km+? o_

�TTHB+�iBQMbX h?Bb +QmH/ �z2+i i?2 `2bmHib �M/ K�F2 i?2K �TT2�` #2ii2` i?�M i?2v `2�HHv

�`2X JQbi T2QTH2 �`2 MQi mb2/ iQ o_ �M/ /Q MQi ?�p2 � #2M+?K�`F bi�M/�`/ BM i?2B`

KBM/ Q7 ?Qr o_ �TTb b?QmH/ #2?�p2 Q` HQQF HBF2X

a�KTH2 bBx2

Ai Bb BKTQ`i�Mi iQ +QMbB/2` i?2 b�KTH2 bBx2 r?2M K�FBM; � KQ`2 /2i�BH2/ �M�HvbBb HBF2

i?Bb- �M/ i?2 T`2+BbBQM Q7 i?2 `2bmHibX h?2 l1Z T`QpB/2b � iQQH 7Q` ;BpBM; � `Qm;? 2biB@

K�iBQM Q7 ?Qr K�Mv /�i� TQBMib �`2 `2[mB`2/ 7Q` � ;Bp2M T`2+BbBQM �M/ 2``Q` T`Q#�#BHBivX

h?2b2 MmK#2`b �`2 b?QrM BM };m`2 RyXk �M/ �`2 #�b2/ QM i?2 bi�M/�`/ /2pB�iBQM Q7 i?2

T`�;K�iB+ �M/ ?2/QMB+ [m�HBivX �b b22M BM i?2 i�#H2- � T`2+BbBQM Q7 yX8 �M/ �M 2``Q`

T`Q#�#BHBiv Q7 yXR `2[mB`2b �i H2�bi RR b�KTH2b 7Q` i?2 T`�;K�iB+ [m�HBiv �M/ kR 7Q` i?2

?2/QMB+ [m�HBivX qBi? � b�KTH2 bBx2 Q7 R8- i?2 `2[mB`2K2Mib 7Q` i?2 ?2/QMB+ [m�HBiv Bb



.Bb+mbbBQM Rye

MQi K2iX h?2 `2bmHib Kmbi i?2`27Q`2 #2 +QMbB/2`2/ +�`27mHHv- �b i?2 T`2+BbBQM �M/ 2``Q`

T`Q#�#BHBiv �`2 `2H�iBp2Hv ?B;?X 6Q` KQ`2 �++m`�i2 `2bmHib- QM2 rQmH/ ?�p2 iQ ?�p2 K�Mv

iBK2b i?2 b�KTH2 bBx2 �+[mB`2/ 7`QK i?Bb bm`p2vX

6B;m`2 RyXk, �M 2biBK�iBQM Q7 i?2 b�KTH2 bBx2 `2[mB`2/ 7Q` � ;Bp2M T`2b+BbBQM �M/
2``Q` T`Q#�#BHBiv- #�b2/ QM i?2 bi�M/�`/ /2pB�iBQM Q7 i?2 irQ +�i2;Q`B2b US`�;K�iB+@

�M/ >2/QMB+ Zm�HBivV

RyXk am`p2v k

RyXkXR lb2` /2KQ;`�T?B+

h?2 mb2` /2KQ;`�T?B+ 7Q` i?Bb bm`p2v r�b H�`;2Hv BM~m2M+2/ #v Kv T22`b bBM+2 i?2 HBMF

iQ T�`iB+BT�i2 BM i?2 bm`p2v r�b TQbi2/ QM Kv bQ+B�H K2/B� �M/ b2Mi i?`Qm;? p�`BQmb

K2bb�;BM; b2`pB+2bX h?2`27Q`2- i?2 H�`;2bi `2T`2b2Mi2/ �;2 ;`QmT Bb �`QmM/ Kv �;2-

#2ir22M ky@jy- rBi? bQK2 QH/2` T�`iB+BT�Mib �#Qp2 jy iQQX h?2`2 Bb � +H2�` K�DQ`Biv

Q7 K�H2b `2T`2b2MiBM; kfj Q7 i?2 T�`iB+BT�Mib- �M/ Rfj �`2 72K�H2b- rBi? � iQi�H Q7 kk

�M/ RR- `2bT2+iBp2HvX h?Bb Bb KQbi HBF2Hv #2+�mb2 � HQi Q7 Kv K�H2 7`B2M/b �`2 KQ`2 BMiQ

;�KBM; �M/ HBF2Hv +QMbB/2`b i?2 T`QD2+i KQ`2 BMi2`2biBM; i?�M Kv 72K�H2 7`B2M/bX h?2

`2bmHib BM i?Bb bm`p2v Kmbi #2 +�`27mHHv +QMbB/2`2/ bBM+2 i?2v �`2 �+[m�BMi�M+2b Q7 KBM2

�M/ rBHH KQbi HBF2Hv ;Bp2 KQ`2 TQbBiBp2 `2bmHibX >Qr2p2`- �i i?2 b�K2 iBK2- i?2v �`2

bBKTHv r�i+?BM; � b?Q`i KQpB2 Q7 K2 TH�vBM; �M/ MQi i`vBM; Bi Qmi i?2Kb2Hp2b- �M/ rBHH-

i?2`27Q`2- ?�p2 � p2`v /Bz2`2Mi 2tT2`B2M+2 i?�M B7 i?2v r2`2 iQ i`v BiX JQbi HBF2Hv- i?2v

rQmH/ �TT`2+B�i2 i?2 K2+?�MB+b Q7 o_ �M/ i?2 QKMB/B`2+iBQM�H i`2�/KBHH B7 i?2v i`B2/ Bi

i?2Kb2Hp2b �M/ i?2`2#v 2p�Hm�i2 i?2 T`QiQivT2 KQ`2 7�pQ`�#HvX
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RyXkXk 1Mi2`i�BMK2Mi p�Hm2

qBi? QMHv i?`22 T2QTH2 MQi r�MiBM; iQ i`v i?2 ;�K2- Bi Bb +H2�` i?�i i?2 ;�K2 b22Kb

�ii`�+iBp2 iQ KQbi T2QTH2X >Qr2p2`- � ;QQ/ TQ`iBQM UkRWV Q7 T�`iB+BT�Mib �`2 M2mi`�H

iQ i?2 bi�i2K2Mi- �M/ QMHv k9W bi`QM;Hv �;`22X h?Bb BM/B+�i2b i?�i KQbi T2QTH2 b22K

iQ r�Mi iQ i`v Bi- #mi �`2 MQi Qp2`Hv 2Mi?mbB�biB+ �#Qmi i?2 ;�K2 @ r?B+? Bb 2tT2+i2/X

aBKBH�` `2bmHib �`2 b22M BM i?2 b2+QM/ bi�i2K2Mi BM i�#H2 NXR8 r?2`2 i?2 K�DQ`Biv b22Kb

iQ i?BMF i?2 ;�K2 Bb 7mM iQ TH�vX � bHB;?iHv HQr2` �p2`�;2 b+Q`2 Q7 jXed +QKT�`2/ iQ

jXdj Q7 i?2 T`2pBQmb [m2biBQM KB;?i #2 #2+�mb2 K�Mv T2QTH2 r�Mi iQ i`v i?2 oB`imBt

PKMB- #mi KB;?i MQi +QMbB/2` i?2 ;�K2 7mM 2MQm;? #v Bib2H7 iQ Ǵbi`QM;Hv �;`22Ǵ rBi?

i?2 bi�i2K2MiX _2;�`/H2bb- i?2 K�DQ`Biv Q7 e9W �;`22 i?�i i?2 ;�K2 b22Kb 7mM iQ TH�vX

RyXkXj 1/m+�iBQM�H p�Hm2

AMi2`2biBM;Hv- KQbi T2QTH2 +H�BK i?2v /Q MQi FMQr � HQi �#Qmi +mHim`�H ?2`Bi�;2 T`2b2`@

p�iBQMX h?Bb Bb � bi�`F +QMi`�bi iQ i?2 T`2pBQmb bm`p2v- r?2`2 �HKQbi 2p2`vQM2 #2HB2p2/

i?2v FM2r � HQi �#Qmi +HBK�i2 +?�M;2X 6`QK i?2 H�bi bm`p2v- Bi r�b MQi2/ i?�i � TQbbB#H2

`2�bQM �b iQ r?v KQbi T2QTH2 /B/ MQi H2�`M Km+? M2r BM7Q`K�iBQM �#Qmi +HBK�i2 +?�M;2-

r�b #2+�mb2 i?2v 72Hi HBF2 i?2v �H`2�/v FM2r � HQi 7`QK #27Q`2X AM i?Bb +�b2- ?Qr2p2`-

KQbi Q7 i?2 T�`iB+BT�Mib /Q MQi ?�p2 � bi`QM; 7QmM/�iBQM Q7 FMQrH2/;2 �#Qmi i?2 iQTB+-

�M/ +QMb2[m2MiHv b?QmH/ #2 �#H2 iQ ;�BM bQK2 BMbB;?i 7`QK i?2 2tT2`B2M+2X h?Bb BM/22/

b22Kb iQ #2 i?2 +�b2- �b i�#H2 NXRd BM/B+�i2b i?�i KQbi T2QTH2 H2�`M2/ bQK2i?BM; M2r

rBi? � GBF2`i b+Q`2 Q7 jX38X *QKT�`BM; i?2 H�bi bm`p2v r?2`2 i?2 b+Q`2 r�b QMHv kX99 7Q`

M2r FMQrH2/;2- �M/ 9XRN 7Q` i?2 [m2biBQM �#Qmi T`2pBQmb FMQrH2/;2- Bi +2`i�BMHv b22Kb

iQ #2 `2�bQM�#H2 iQ �bbmK2 i?Bb Bb � 7�+iQ` BM i?2 p2`v /Bz2`2Mi b+Q`2b @ /2bTBi2 mbBM; �

bBKBH�` �TT`Q�+? 7Q` #Qi? KQ/mH2bX qBi? �M �p2`�;2 b+Q`2 Q7 jX33- Bi Bb +H2�` i?�i KQbi

T2QTH2 �;`22 i?�i r2 M22/ iQ /Q KQ`2 iQ T`Qi2+i i?2 +?m`+?2b BM LQ`r�vX h?Bb KB;?i

BM/B+�i2 i?�i i?2 2tT2`B2M+2 K�/2 �M BKT�+i QM K�Mv T2QTH2 @ 2bT2+B�HHv +QMbB/2`BM;

KQbi T2QTH2 /B/ MQi FMQr � HQi �#Qmi +mHim`�H ?2`Bi�;2 T`2b2`p�iBQM 7`QK #27Q`2- #mi

biBHH #2HB2p2b KQ`2 M22/b iQ #2 /QM2 �7i2` i?2 2tT2`B2M+2X 1p2M KQ`2 bm`T`BbBM; r�b i?2

?B;? GBF2`i b+Q`2 U9XjyV Q7 i?2 H�bi [m2biBQM Ui�#H2 NXRN `2;�`/BM; }`2 b�72ivX �HKQbi

2p2`vQM2 #2HB2p2/ i?2v H2�`Mi bQK2i?BM; M2r �#Qmi }`2 b�72iv BM LB/�`Qb/QK2MX h?Bb

Bb ;`2�i �M/ KB;?i #2 �ii`B#mi2/ iQ i?2 7�+i i?�i i?2 r?QH2 b+2M�`BQ Bb #mBHi mTQM i?2

2tBbiBM; }`2 b�72iv Q7 LB/�`Qb/QK2M �M/ r?�i rQmH/ ?�TT2M BM i?2 mMHBF2Hv 2p2Mi Q7 �
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}`2 bi�`iBM; i?2`2X *mHim`�H ?2`Bi�;2 T`2b2`p�iBQM QM i?2 Qi?2` ?�M/- HBF2 +HBK�i2 +?�M;2-

Bb � HBiiH2 KQ`2 �#bi`�+i +QM+2Ti �M/ KB;?i #2 ?�`/2` 7Q` i?2 mb2` iQ mM/2`bi�M/X h?2

T�`i rBi? LQi`2 .�K2 r�b iQ +`2�i2 2KQiBQM�H 722/#�+F �M/ +QMbB/2` i?2 BKTQ`i�M+2

Q7 +mHim`�H ?2`Bi�;2- r?BH2 i?2 T�`i �#Qmi i?2 +m``2Mi }`2 b�72iv Q7 +?m`+?2b BM LQ`r�v

r�b iQ �//`2bb QM2 bT2+B}+ T�`i Q7 +mHim`�H ?2`Bi�;2 T`2b2`p�iBQM- M�K2Hv }`2 b�72ivX

h?mb- r?2M H2�`MBM; �#Qmi }`2 b�72iv- vQm �HbQ BKTHB+BiHv H2�`M �#Qmi +mHim`�H ?2`Bi�;2

T`2b2`p�iBQM- bBM+2 }`2 b�72iv Bb QM2 2H2K2Mi Q7 i?BbX h?Bb KB;?i MQi ?�p2 #22M +H2�` iQ

bQK2 Q7 i?2 mb2`b- Q` Bi r�b MQi +QMp2v2/ T`QT2`Hv BM i?2 pB/2QX lHiBK�i2Hv- Bi b22Kb

HBF2 i?2 2tT2`B2M+2 /Q2b `�Bb2 �r�`2M2bb Q7 i?2 +mHim`�H ?2`Bi�;2 T`2b2`p�iBQM- 2bT2+B�HHv

+QMbB/2`BM; }`2 b�72iv BM h`QM/?2BKX

RyXkX9 _2�HBbK

.2bTBi2 i?2 2zQ`ib iQ BKT`Qp2 i?2 ;`�T?B+b �M/ `2�HBbK Q7 i?2 2tT2`B2M+2- i?2 GBF2`i b+Q`2

Q7 jXjN BM/B+�i2b QMHv � K2�;2` BKT`Qp2K2Mi 7`QK i?2 *HBK�i2 Zm2bi 2tT2`B2M+2 rBi?

i?2 b�K2 [m2biBQM BM i�#H2 8XN r?2`2 i?2 b+Q`2 r�b jXkdX h?2`2 Bb � bHB;?i K�DQ`Biv Q7

8RW i?�i #2HB2p2 i?2 ;`�T?B+b �`2 ;QQ/- �M/ kRW i?�i #2HB2p2 i?2 QTTQbBi2c i?2 `2K�BM@

BM; �`2 M2mi`�HX h?Bb Bb mM7Q`imM�i2 bBM+2 Bi K2�Mb i?2 2zQ`ib iQ BKT`Qp2 i?2 2tT2`B2M+2

BM i2`Kb Q7 ;`�T?B+b /B/ MQi K�F2 Km+? Q7 � /Bz2`2M+2X qBi? � b+Q`2 Q7 9Xje- ?Qr2p2`-

Bi Bb p2`v +H2�` i?�i i?2 o_ i`2�/KBHH K�F2b i?2 2tT2`B2M+2 KQ`2 `2�HBbiB+X JQ`2 BKTQ`@

i�MiHv- Bi b22Kb i?�i �HKQbi 2p2`vQM2 #2HB2p2b i?�i i?2v rQmH/ `2K2K#2` i?2 2tT2`B2M+2

#2ii2` B7 i?2v r2`2 T?vbB+�HHv `mMMBM; BM o_ +QKT�`2/ iQ mbBM; `2;mH�` +QMi`QHH2`bX Ai

Bb BKTQ`i�Mi iQ MQi2 i?�i i?2b2 T2QTH2 /B/ MQi �+im�HHv i`v i?2 2tT2`B2M+2 T?vbB+�HHv-

?Qr2p2`- �++Q`/BM; iQ MmK2`Qmb bim/B2b QM i?2 `2H�iBQMb?BT #2ir22M T?vbB+�H �+iBpBiB2b

�M/ i?2 #`�BM- i?2`2 Bb +H2�` 2pB/2M+2 Q7 i?2 K�Mv #2M2}ib QM +Q;MBiBp2 7mM+iBQM T?vbB@

+�H �+iBpBiv ?�bX AM � T�T2` 7`QK i?2 6`QMiB2`b BM Sbv+?QHQ;v- `2bmHib Q7 +`Qbb@b2+iBQM�H

�M/ 2TB/2KBQHQ;B+�H bim/B2b b?Qr2/ i?�i S1 2M?�M+2b +Q;MBiBp2 7mM+iBQMb BM �/mHib �M/

ǴBKT`Qp2b K2KQ`v �#BHBiB2b- i?2 2{+B2M+v Q7 �ii2MiBQM�H T`Q+2bb2b �M/ 2t2+miBp2@+QMi`QH

T`Q+2bb2bXǴ UJ�M/QH2bB 2i �HX- kyR3V (9k)

RyXkX8 hmiQ`B�HfQT2MBM; b+2M2b

qBi? �M �p2`�;2 GBF2`i b+Q`2 Q7 9X38- Bi �+im�HHv #2�i i?2 T`2pBQmb b+Q`2 7`QK i?2 H�bi

bm`p2v /2bTBi2 T2QTH2 MQi TH�vBM; i?2 ;�K2 T?vbB+�HHvX h?Bb KB;?i �HbQ #2 i?2 `2�bQM 7Q`
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AKT`Qp2K2Mi +�i2;Q`v aT2+B}+b K2MiBQM2/ S2QTH2

"m+F2ib "B;;2` #m+F2ib- TB+F mT #m+F2ib +HQb2`-
mb2 � TmKT BMbi2�/- iQQ K�Mv #m+F2ib 9

*QMM2+iBQM iQ BMi`Q/m+iQ`v
KQpB2 .B/MǶi b22 i?2 +QMM2+iBQM k

_mMMBM; JQ`2 `mMMBM;- H2bb `mMMBM;- Q#bi�+H2b j
:`�T?B+b "2ii2` }`2b- bKQF2 2z2+if722/#�+F j
LB/�`Qb/QK2M hQm` i?`Qm;? LB/�`Qb/QK2M- +QHH�Tb2b k
aQmM/b hQQ ?�`b? r�i2` bQmM/- +`�+FHBM; bQmM/ k
Pi?2` 6B`2 i`m+F- K�T- KQ`2 H2p2Hb �M/ 72�im`2b k
SQbBiBp2 722/#�+F S2QTH2 mbBM; i?2 b2+iBQM 7Q` TQbBiBp2 +QKK2Mib RR

h�#H2 RyXk, h?2 QT2MBM; b+2M2b UrBi? }`2b BM LQi`2 .�K2V `2KBM/2/ K2 Q7 i?2
BKTQ`i�M+2 Q7 +mHim`�H ?2`Bi�;2 T`2b2`p�iBQM

i?2 ?B;? b+Q`2 #2+�mb2 T2QTH2 r?Q �+im�HHv TH�v2/ i?2 ;�K2 �M/ K�/2 KBbi�F2b KB;?i

�ii`B#mi2 i?Qb2 KBbi�F2b iQ � H�+FBM; imiQ`B�H- r?BH2 T2QTH2 r?Q Dmbi r�i+? K2 TH�v rBHH

MQi K�F2 i?2 b�K2 KBbi�F2b �M/ i?BMF i?2v mM/2`biQQ/ 2p2`vi?BM;X h?�i KB;?i MQi

?�p2 #22M i?2 +�b2 B7 i?2v r2`2 iQ TH�v i?2 ;�K2 i?2Kb2Hp2bX h?2 QT2MBM; b+2M2b �HbQ

b22K iQ #2 2z2+iBp2 rBi? � b+Q`2 Q7 9Xje- �Hi?Qm;? rBi? � bHB;?iHv HQr2` b+Q`2 i?�M i?2

+Q``2bTQM/BM; [m2biBQM BM i?2 T`2pBQmb b2+iBQM Ua+Q`2, 9X8e- i�#H2 NXkVX h?2 HQr2` b+Q`2

Bb KQbiHv �ii`B#mi2/ iQ i?2 QM2 QmiHB2` r?Q bi`QM;Hv /Bb�;`22/ rBi? i?Bb bi�i2K2Mi- r?BH2

2p2`vQM2 2Hb2 2Bi?2` �;`22/ Q` r�b M2mi`�HX

RyXkXe am;;2biBQMb �M/ Qi?2` +QKK2Mib

h?2 �p2`�;2 `�iBM; Q7 i?2 ;�K2 r�b jXde bi�`b- r?B+? Bb � `2�bQM�#Hv ;QQ/ b+Q`2X AM@

i2`2biBM;Hv- i?2`2 r�b � bB;MB}+�Mi BM+`2�b2 BM i?2 MmK#2` Q7 +QKK2Mib �M/ 722/#�+F

7Q` i?Bb b2+iBQM +QKT�`2/ iQ i?2 T`2pBQmb QM2b rBi? � iQi�H Q7 kd +QKK2MibX h?2 KQbi

HBF2Hv `2�bQM 7Q` i?2 BM+`2�b2 BM +QKK2Mib Bb i?�i KQbi T2QTH2 bi�v �i ?QK2 /m`BM; i?2

*PoA.@RN �M/ ?�p2 � HQi Q7 bT�`2 iBK2 iQ �Mbr2` i?2 [m2biBQMb KQ`2 i?Q`Qm;?HvX q?2M

i2biBM; BM i?2 H�#- i?2`2 Bb Q7i2M � HQi Q7 Qi?2` �+iBpBiB2b �M/ o_ 2tT2`B2M+2 7Q` i?2 T�`@

iB+BT�Mib iQ i`v QmiX h?2`2 Bb �HbQ � iBK2 +QMbi`�BMi Q7 � 72r ?Qm`b- bQ i?2v Q7i2M `mb? �

HBiiH2 iQ }MBb? i?2 bm`p2vb iQ +QMiBMm2 iQ Qi?2` �+iBpBiB2b BMbi2�/X � HQi Q7 i?2 +QKK2Mib

r2`2 Dmbi TQbBiBp2 722/#�+F- #mi K�Mv �HbQ BM+Hm/2/ p�Hm�#H2 722/#�+FX h?2 722/#�+F

Bb bmKK�`Bx2/ BM i�#H2 RyXk �M/ b?Qrb- �KQM;bi Qi?2` i?BM;b- i?�i K�Mv T2QTH2 ?�p2

QTBMBQMb `2;�`/BM; i?2 #m+F2ib BM i?2 ;�K2X h?2`2 r2`2 K2MiBQMb i?�i i?2`2 b?QmH/ #2

#B;;2` #m+F2ib rBi? KQ`2 r�i2` �M/ i?�i i?2 TH�v2` Kmbi #2 +HQb2` iQ i?2 #m+F2i iQ TB+F

Bi mTX h?Bb +QmH/ /2}MBi2Hv #2 �M QTiBQM- #mi bBM+2 KQbi T2QTH2 �H`2�/v bi`m;;H2 � HBiiH2
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i?2 }`bi iBK2 `mMMBM; QM i?2 oB`imBt PKMB- Bi Bb 2�bB2` �M/ H2bb bi`2bb7mH iQ #2 �#H2 iQ

TB+F mT i?2 #m+F2ib rBi?Qmi T?vbB+�HHv `2�+?BM; Qmi 7Q` i?2KX Ai K�v HQQF bimTB/ QM

� pB/2Q- #mi r?2M i2biBM; Bi BM T2`bQM- Bi 722Hb KQ`2 M�im`�HX �MQi?2` bm;;2biBQM r�b

iQ mb2 � TmKT BMbi2�/ Q7 #m+F2ib HvBM; �`QmM/- r?B+? Bb �M BMi2`2biBM; B/2� �M/ rQmH/

+2`i�BMHv 722H KQ`2 M�im`�H i?�M `�M/QK #m+F2ibX h?2 H�bi TQBMi `2;�`/BM; i?2 #m+F2ib

r�b i?�i i?2`2 r2`2 iQQ K�Mv Q7 i?2K BM i?2 ;�K2X "2+�mb2 i?2 +QKK2Mib QM T`2pBQmb

p2`bBQMb r�Mi2/ KQ`2 #m+F2ib- i?2`2 r�b �//2/ � HQi Q7 #m+F2ib BM i?2 ;�K2- T2`?�Tb

2p2M Qp2`+QKT2Mb�iBM; � HBiiH2X � 72r T2QTH2 /B/ MQi b22 i?2 +QMM2+iBQM 7`QK i?2 ;�K2

iQ i?2 BMi`Q/m+iQ`v KQpB2X h?Bb Bb mM/2`bi�M/�#H2 bBM+2 i?2 +QMM2+iBQM KB;?i MQi #2

Q#pBQmb bBM+2 i?2 ;�K2 Bib2H7 /Q2b MQi 7Q+mb QM i?2 bT2+B}+b K2MiBQM2/ BM i?2 pB/2Q-

HBF2 i?2 bT`BMFH2` bvbi2K �M/ +QMM2+iBQM iQ i?2 }`2 /2T�`iK2MiX h?Bb r�b `�i?2` b22M

�b � r�v iQ 2/m+�i2 i?2 T�`iB+BT�Mib QM i?2 +m``2Mi bi�i2 Q7 i?2 +?m`+?2b BM LQ`r�v-

r?B+? Bb � #B; T�`i Q7 LQ`r�vǶb +mHim`�H ?2`Bi�;2X 6B`2b �`2 � TQi2MiB�H `BbF 7Q` i?2b2

+?m`+?2b- �M/ iQ 2tT2`B2M+2 i?Bb }`bi ?�M/ BM o_ KB;?i K�F2 i?2 T�`iB+BT�Mib `2K2K#2`

i?2 BKTQ`i�M+2 Q7 T`2b2`pBM; i?2K #v- 7Q` 2t�KTH2- BKT`QpBM; }`2 b�72iv Ur?B+? r�b i?2

7Q+mb Q7 i?2 pB/2QVX h?2`2 r2`2 �HbQ +QKK2Mib �#Qmi i?2 `mMMBM; BM i?2 ;�K2- r?2`2

bQK2 T2QTH2 r�Mi2/ KQ`2 `mMMBM; �M/ bQK2 T2QTH2 � HBiiH2 H2bb `mMMBM;X � bm;;2biBQM

7Q` p�`BQmb Q#bi�+H2b iQ `mM �`QmM/ r�b K2MiBQM2/- �M/ +QmH/ �b �M 2t�KTH2 #2 T�`ib

7�HHBM; Q7 LB/�`Qb/QK2MX �Hi?Qm;? p2`v /B{+mHi �M/ iBK2@+QMbmKBM;- K�FBM; LB/�`Qb@

/QK2M BMi2`�+iBp2 �M/ `2bTQM/ iQ i?2 }`2 #2ii2` rQmH/ +2`i�BMHv #2 � ;`2�i �//BiBQM iQ

i?2 ;�K2X h?2 ;`�T?B+b r2`2 �;�BM K2MiBQM2/ �b �M BKT`Qp2K2Mi- /2bTBi2 i?2 2zQ`ib

iQ `2p�KT i?2K �7i2` T`2pBQmb 722/#�+FX AM i?2 p2`bBQM r?2`2 i?2`2 Bb � }`2 BM i?2

�`2� �`QmM/ LB/�`Qb/QK2M- i?2`2 �`2 bKQF2 2z2+ib QM i?2 }`2 rBi? #Qi? HB;?i �M/ /�`F

bKQF2 +QK#BM2/ rBi? bT�`FbX AM i?Bb KQ/mH2- ?Qr2p2`- r?2`2 LB/�`Qb/QK2M Bib2H7 Bb

QM }`2- i?2`2 Bb �MQi?2` T�`iB+H2 2KBii2` BM mb2 rBi?Qmi i?2b2 /2i�BHbX AM i?2 +QKK2Mib-

i?2`2 Bb � bT2+B}+ bm;;2biBQM iQ BKT`Qp2 i?2 }`2b rBi? bKQF2 2z2+i- �M/ Bi rQmH/ MQi #2

+QKTHB+�i2/ iQ `2mb2 T�`ib Q7 i?2 T`2pBQmb 2KBii2` BM i?2 T`2pBQmb b2+iBQM iQ �++QKTHBb?

i?BbX h?2`2 �`2 �HbQ � 72r bm;;2biBQMb `2;�`/BM; LB/�`Qb/QK2M �M/ ?Qr Bi rQmH/ #2 MB+2

iQ ?�p2 � iQm` �`QmM/ LB/�`Qb/QK2M �b r2HH �b i?2 �7Q`2K2MiBQM2/ BMi2`�+iBp2 +QHH�TbBM;

Q7 i?2 +�i?2/`�HX h?Bb rQmH/ +2`i�BMHv #2 MB+2 iQ ?�p2 BM+Hm/2/ BM i?2 ;�K2c ?Qr2p2`-

Bi Bb Qmi Q7 i?2 b+QT2 Q7 i?Bb T`QD2+iX h?2 bQmM/b Q7 i?2 ;�K2 r2`2 �HbQ K2MiBQM2/ BM

i?2 +QKK2Mib- bT2+B}+�HHv K2MiBQMBM; i?2 r�i2` bQmM/ �M/ i?2 +`�+FHBM; bQmM/ Q7 i?2

}`2X 6Q` i?2 r�i2` bQmM/- i?2 +QKK2Mib BM+Hm/2/ i?2 7�+i i?�i Bi Bb iQQ ?�`b?- �M/ BM

i?2 HQM; `mM- Bi KB;?i #2 �MMQvBM;X h?Bb Bb � 7�B` TQBMi- �M/ iQ;2i?2` rBi? i?2 +`�+FHBM;
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bQmM/ Q7 i?2 }`2 b?QmH/ #2 �//`2bb2/X G�biHv- i?2`2 r2`2 Qi?2` K2MiBQMb i?�i- �Hi?Qm;?

p2`v BMi2`2biBM; �M/ mMB[m2 72�im`2b �`2 b�/Hv Qmi Q7 b+QT2 7Q` i?Bb T`QD2+iX h?Bb BM+Hm/2b

mbBM; � }`2 i`m+F- � K�T- �M/ KQ`2 H2p2Hb �M/ 72�im`2bX

RyXj AMi2`pB2r rBi? o_ 2tT2`i

RyXjXR aQ7ir�`2

� i?2K2 BM i?2 BMi2`pB2r r�b i?2 bQ7ir�`2 Q7 i?2 ;�K2 Bib2H7X h?2`2 r2`2 � 72r T`Q#H2Kb

/m`BM; i?2 i2biBM;c KQbi MQi�#Hv- i?2 T�`iB+BT�Mi 72Hi Bi r�b i`B+Fv iQ FMQr ?Qr Km+?

vQm +�M `2�+? rBi? i?2 r�i2`X q?2M ?2 r�b �BKBM; iQr�`/b i?2 iQT Q7 i?2 +�i?2/`�H-

Bi r�b ?�`/ iQ FMQr B7 ?2 r�b �+im�HHv ?BiiBM; i?2 }`2 Q` MQiX h?Bb Bb- Q7 +Qm`b2- � HBiiH2

bm#D2+iBp2c ?Qr2p2`- i?2`2 Bb KQbi HBF2Hv �HbQ � 7�mHi BM i?2 bQ7ir�`2X h?2 ?Bi#Qt2b 7Q` i?2

~�K2b �`2 bBKTH2 b[m�`2b- r?BH2 i?2 �MBK�iBQMb �`2 MQi- �M/ i?2`2 BbMǶi �Mv BM/B+�iQ` Q7

?Qr Km+? r�i2` vQm ?�p2 �TTHB2/ iQ i?2 bT2+B}+ ~�K2 MQ/2X h?2 #Qt2b b?QmH/ +Qp2`

KQbi Q7 i?2 �MBK�iBQM Q7 i?2 ~�K2c ?Qr2p2`- rBi? +2`i�BM �M;H2b- i?Bb Bb MQi �Hr�vb i?2

+�b2X �HbQ- 7`QK i?2 pB2r2`Ƕb T2`bT2+iBp2- Bi KB;?i #2 ?�`/ iQ ?Bi ~�K2b i?�i �`2 QM i?2

iQT Q7 i?2 +�i?2/`�H 7`QK bm+? � bi22T �M;H2 #2+�mb2 vQm +�M ?Bi r�HHb �M/ Qi?2` T�`ib

Q7 i?2 +�i?2/`�H }`biX q?2M Bi +QK2b iQ Qi?2` T�`ib Q7 i?2 ;�K2- QM2 Kmbi +QMbB/2`

i?2 7�+i i?�i i?2 ;�K2Ƕb i`22b ?�p2 � +vHBM/`B+�H +QHHB/2` r?BH2 i?2 �+im�H i`22 K2b? Bb

� HBiiH2 #2MiX h?Bb +?QB+2 Bb K�/2 /m2 iQ T2`7Q`K�M+2- bBM+2 � T2`72+i K2b?@+QHHB/2` Bb

2tT2MbBp2 r?2M `2M/2`BM; i?�i K�Mv i`22b- ?Qr2p2`- Bi KB;?i #2 r2B`/ 7Q` i?2 mb2` r?2M

i?2 r�i2` Bb ?BiiBM; i?2 �B` M2ti iQ i?2 i`22- �M/ i?2 r�i2` #QmM+2b #�+FX �MQi?2` Bbbm2

?2 7�+2/ r�b i?�i ?2 r�b bim+F #2ir22M � #m+F2i �M/ � ;`�p2X h?Bb Bb TQbbB#H2 #2+�mb2

#Qi? i?2 #m+F2i �M/ ;`�p2 ?�p2 +QHHB/2`b �ii�+?2/ iQ i?2K- T`2p2MiBM; i?2 TH�v2` 7`QK

r�HFBM; i?`Qm;? i?2Kc ?Qr2p2`- i?�i +�M #2 7`mbi`�iBM; 7Q` i?2 TH�v2` r?2M ?2 Bb bim+FX

� bQHmiBQM iQ i?Bb rQmH/ #2 iQ `2KQp2 i?2 +QHHB/2` 7Q` i?2 #m+F2i- �Hi?Qm;? vQm rQmH/

i?2M ?�p2 iQ r`Bi2 bQK2 M2r HQ;B+ iQ ?�M/H2 i?2 BMi2`�+iBQM #2ir22M i?2 TH�v2` �M/

i?2 #m+F2ibX G�biHv- ?2 K2MiBQM2/ i?2 H�+F Q7 � iBK2 BM/B+�iQ` #mi H�i2` 2tTH�BM2/ i?�i

i?BMFBM; K2i�T?Q`B+�HHv- i?Bb K�F2b b2Mb2X

�MQi?2` T�`i Q7 i?2 bQ7ir�`2 Bb i?2 ;`�T?B+b �M/ `2�HBbK Q7 i?2 ;�K2X �Hi?Qm;? MQi

2tTHB+BiHv �bF2/ BM i?Bb BMi2`pB2r- BM7Q`K�Mi K2MiBQM2/ Bi � 72r iBK2bX aT2+B}+�HHv- ?2

`2�HHv HBF2/ i?2 pB2r Q7 i?2 +�i?2/`�H- �Hi?Qm;? ?2 /B/ MQi b22 i?2 ;�K2 Bib2H7 �b p2`v
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`2�HBbiB+X h?2 `2�bQM 7Q` i?Bb r�b #2+�mb2 i?2 TH�v2` +QmH/ ;Q +HQb2 iQ i?2 }`2 rBi?Qmi

/vBM;X AM `2�H HB72- Bi rQmH/ #2 BKTQbbB#H2 iQ #2 2p2M ky K2i2`b �r�v 7`QK bm+? � }`2-

H2i �HQM2 bi�M/ `B;?i M2ti iQ BiX >2 i?2`27Q`2 iQQF i?2 2tT2`B2M+2 �b � ;�K2 BMbi2�/ Q7 �

bBKmH�iBQM �M/ r�b TH2�b2/ rBi? i?2 Qmi+QK2X

RyXjXk >�`/r�`2

h?2 b2+QM/ i?2K2 Q7 i?2 BMi2`pB2r r�b `2;�`/BM; i?2 ?�`/r�`2- bT2+B}+�HHv i?2 oB`imBt

PKMBX h?2 T�`iB+BT�Mi r�b ;2iiBM; i�M;H2/ BM i?2 +�#H2 7Q` i?2 >J. ?2�/b2i ?�M;BM;

7`QK i?2 o_ bi�M/ �M/ ?BiiBM; i?2 r�HH T?vbB+�HHv r?2M `2�+?BM; Qmi iQ TB+F mT #m+F@

2ibX h?Bb Q#pBQmbHv #`2�Fb i?2 BKK2`bBQM � HBiiH2 �M/ +�M #2 7`mbi`�iBM; iQ 2tT2`B2M+2c

2bT2+B�HHv bBM+2 vQm rBHH HQb2 T`2+BQmb iBK2 i?�i vQm +QmH/ bT2M/ i�FBM; Qmi i?2 }`2X

h?Bb Bb 2�bBHv }t�#H2 #v KQpBM; i?2 oB`imBt PKMB � HBiiH2 #Bi �r�v 7`QK i?2 r�HH �M/

T`QT2`Hv b2iiBM; mT i?2 o_ bi�M/ bQ i?�i i?2 +�#H2 /Q2b MQi ;2i i�M;H2/X >Qr2p2`- Bi

/B/ MQi b22K i?�i BKTQ`i�Mi bBM+2 ?2 b�B/ ?2 r�b bQ BKK2`b2/ �M/ Ǵ7mHHv BMiQ i?2 ;�K2XǴ

6Q` i?2 `mMMBM; T�`i rBi? i?2 oB`imBt PKMB- ?2 +QKK2Mi2/ i?�i i?2 KQp2K2Mi r�b �

HBiiH2 /B{+mHiX h?2 �7Q`2K2MiBQM2/ +�b2 rBi? ;2iiBM; bim+F Q#pBQmbHv /B/ MQi ?2HT- #mi

?2 ;2M2`�HHv i?Qm;?i i?2 oB`imBt PKMB rQ`F2/ `2�HHv r2HHX >2 72Hi HBF2 i?2 bT22/ ?2

r�b `mMMBM; BM `2�H HB72 /B/ MQi K�i+? i?2 ;�K2Ƕb bT22/ T`QT2`Hv #mi +QKT�`2/ i?Bb iQ

� K2i�T?Q` Q7 � }`2};?i2` `mMMBM; rBi? ?Qb2b iQ ;2i i?2`2- r?B+? rQmH/ #2 � bBKBH�`

2tT2`B2M+2X h?2 Qp2`�HH BKT`2bbBQM Q7 i?2 mb2 Q7 oB`imBt PKMB BM i?2 ;�K2 r�b p2`v

TQbBiBp2- �M/ ?2 i?Qm;?i Bi rQ`F2/ r2HHX >2 K2MiBQMb i?�i ?2 r�b KQ`2 7Q+mb2/ QM i?2

i�bFb Q7 i?2 ;�K2 �M/ i?Qm;?i i?2 ;�K2 r�b p2`v BKK2`bBp2X h?Bb +�M BM/B+�i2 i?�i i?2

oB`imBt PKMB TH�vb � T�`i BM i?2 BKK2`bBp2M2bb Q7 i?2 �TTHB+�iBQM BM � TQbBiBp2 K�MM2`X

RyXjXj Sbv+?QHQ;v

h?2 H�bi i?2K2 i?�i r�b T`2b2Mi BM i?2 BMi2`pB2r r�b Tbv+?QHQ;v- r?B+? BM i?Bb +�b2

BMpQHp2b BKK2`bBQM- i?2 FMQrH2/;2 �+[mB`2/- �M/ K2i�T?Q`b BM i?2 ;�K2X "27Q`2 i?2

BMi2`pB2r- A ?�/ MQi +QMbB/2`2/ K2i�T?Q`b �b T�`i Q7 i?2 2tT2`B2M+2- MQ` r�b Bi T�`i Q7 i?2

/2p2HQTK2Mi bi�;2 Q7 i?2 ;�K2- #mi A /Q b22 i?2 `2�bQMBM; #2?BM/ BiX h?2 }`bi K2i�T?Q`

?2 i�HFb �#Qmi Bb i?2 #m+F2i K2i�T?Q`- r?2`2 vQm `2�HBx2 ?Qr /B{+mHi Bi `2�HHv Bb iQ i�F2

Qmi � }`2X 1p2M rBi? i?2 ?2HT Q7 T`Q72bbBQM�H }`2};?i2`b �M/ T`QT2` 2[mBTK2Mi- Bi +�M

bQK2iBK2b 722H HBF2 vQm �`2 TQm`BM; bK�HH #m+F2ib QM �M 2MQ`KQmb }`2X h?Bb Bb 2bT2+B�HHv



.Bb+mbbBQM RRj

i`m2 rBi? +mHim`�H ?2`Bi�;2 #mBH/BM;b �b i?2`2 Bb 2H2p�i2/ BKTQ`i�M+2 Q7 F22TBM; �`iB7�+ib

�M/ i?2 #mBH/BM;b i?2Kb2Hp2b �b BMi�+i �b TQbbB#H2X h?2 b2+QM/ K2i�T?Q` Bb `2;�`/BM;

i?2 /B{+mHiv Q7 `mMMBM;- �M/ Bb +QKT�`2/ iQ i?2 /B{+mHiv }`2};?i2`b 2tT2`B2M+2 r?2M

`mMMBM; rBi? ?Qb2b i`vBM; iQ ;2i +HQb2 iQ i?2 }`2c Bi /BbTH�vb � bBKBH�` H2p2H Q7 /B{+mHivX

G�biHv- ?2 2M+Qm`�;2b T2QTH2 iQ `2~2+i QM r?�i ?�TT2Mb BM i?2 ;�K2 iQ mM/2`bi�M/ r?�i

Bb `2�HHv ;QBM; QMX

�MQi?2` +Q/BM; i?�i Bb T�`i Q7 i?2 Tbv+?QHQ;v i?2K2 Q7 i?2 BMi2`pB2r Bb i?2 BKK2`bBp2@

M2bbX h?2 o_ 2tT2`i K2MiBQMb b2p2`�H iBK2b ?Qr BKK2`bBp2 i?2 2tT2`B2M+2 �M/ ?Qr ?2

r�b Ǵ7mHHv BMiQ BiǴX h?Bb Bb KQbi HBF2Hv �ii`B#mi2/ iQ i?2 +QK#BM�iBQM Q7 o_ �M/ oB`imBt

PKMB �M/ i?2 ;�KB}2/ 2tT2`B2M+2X >2 K2MiBQMb ?2 r�b p2`v 7Q+mb2/ QM i?2 Q#D2+iBp2

Q7 i?2 ;�K2- r?B+? Bb ;`2�iX h?2 ;Q�H Q7 i?2 2tT2`B2M+2 Bb mHiBK�i2Hv 2/m+�iBQM�H- �M/

#2BM; T`QT2`Hv BKK2`b2/ rBHH ?2HT bQHB/B7v i?2 2tT2`B2M+2 BM K2KQ`vX

G�biHv- i?2`2 Bb � +Q/BM; 7Q` i?2 H2�`MBM; T�`i Q7 i?2 �TTHB+�iBQMX h?2 BM7Q`K�Mi b�B/ i?2

BMi`Q/m+iBQM r�b BMi2`2biBM; �M/ p2`v BM7Q`K�iBp2- 2p2M b?Q+FBM;X >2 r�b MQi �r�`2 Q7

i?2 TQQ` bi�i2 K�Mv Q7 i?2 +?m`+?2b �`2 BM LQ`r�v- �M/ MQi ?Qr +QKKQM 7Q`2bi }`2b

�`2 #2+QKBM; rBi? i?2 `Bb2 Q7 +HBK�i2 +?�M;2X h?2 pB/2Qb r2`2 b22M �b � ;QQ/ iQQH

7Q` +QKKmMB+�iBM; i?2b2 Bbbm2b- �M/ ?2 `2�HHv HBF2/ i?2 +?�`ib i?�i �`2 b?QrM �7i2` i?2

+HBK�i2 +?�M;2 2tT2`B2M+2 r?2`2 vQm +�M b22 ?Qr vQm- �b �M BM/BpB/m�H- +�M ?2HT +QK#�i

+HBK�i2 +?�M;2X AM i?2 2M/- i?2 2tT2`B2M+2 i�m;?i ?BK bQK2i?BM; M2r �#Qmi i?2 Bbbm2b-

r?B+? Bb i?2 ;Q�HX 1KQiBQM�HHv- ?2 rQmH/ `2bTQM/ #2ii2` iQ � +Biv ?2 FMQrb +QKT�`2/

iQ � ;2M2`B+ QM2- �M/ ?2 r�b /Bb�TTQBMi2/ r?2M ?2 +QmH/ MQi biQT i?2 +�i?2/`�H 7`QK

#m`MBM; /QrMX

RyX9 GBKBi�iBQMb

h?2 bim/v ?�b � MmK#2` Q7 HBKBi�iBQMb- #Qi? 7Q` i?2 [m2biBQMM�B`2b �M/ BMi2`pB2rbX

h?2`2 �`2 � 72r i?BM;b bT2+B}+�HHv iQ MQi2 `2;�`/BM; i?2 /�i� Q7 i?2 [m2biBQMM�B`2X

6B`biHv- bBM+2 i?2 oB`imBt PKMB �M/ o_ Bib2H7 Bb 7�B`Hv +QKTH2t �M/ `2[mB`2b Km+? b2imT

7Q` i?2 mb2`- A ?�p2 BMi2`�+i2/ � HQi rBi? i?2 i2bi2`b iQ K�F2 bm`2 i?2v mM/2`bi�M/ ?Qr

iQ mb2 i?2 �TTHB+�iBQM �M/ `2H2p�Mi ?�`/r�`2X h?2b2 BMi2`�+iBQMb KB;?i BM�/p2`i2MiHv

BKT�+i i?2 `2bmHib Q7 i?2 [m2biBQMM�B`2bX h?Bb `2H�i2b iQ i?2 ǴS`BM+BTH2 Q7 AMi2`�+iBQM

#2ir22M i?2 _2b2�`+?2` �M/ i?2 am#D2+ibǴ 7`QK EH2BM �M/ Jv2`b URNNNV (9j)X �HbQ- bBM+2
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o_ Bb biBHH � `2H�iBp2Hv vQmM; �M/ ;`QrBM; }2H/ Q7 i2+?MQHQ;v- KQbi T2QTH2 i?�i i2bi i?2

�TTHB+�iBQM ?�p2 MQi 2tT2`B2M+2/ o_ #27Q`2 @ 2bT2+B�HHv MQi rBi? �M QKMB/B`2+iBQM�H

i`2�/KBHHX Ai Bb i?2`27Q`2 BKTQ`i�Mi iQ MQi2 i?�i i?Bb +�M �z2+i i?2 `2bmHibc 2Bi?2` i?2

mb2` Bb b?Q+F2/ �i ?Qr 7�b+BM�iBM; i?2 i2+?MQHQ;v Bb �M/ ;Bp2b TQbBiBp2 b+Q`2b `2;�`/H2bb

Q7 ?Qr i?2 �TTHB+�iBQM Bib2H7 r�b- Q`- i?2v KB;?i #2 Qp2`r?2HK2/ rBi? �HH i?2 M2r BMTmi

�M/ 2KQiBQM �M/fQ` bi`2bb r?2M i2biBM; i?2 i`2�/KBHH BM 7`QMi Q7 � HQi Q7 Qi?2` T2QTH2

�M/ ;Bp2 � KQ`2 M2;�iBp2 b+Q`2X h?Bb #B�b `2H�i2b iQ i?2 ǴS`BM+BTH2 Q7 ambTB+BQMǴ BM i?2

�7Q`2K2MiBQM2/ T�T2` 7`QK EH2BM �M/ Jv2`b URNNNV (9j)

h?2 �TTHB+�iBQM Bb �HbQ i2bi2/ QM bT2+B}+ HQ+�iBQMb BM h`QM/?2BK U:�KH2 "v#`Q �M/

LB/�`Qb/QK2MVX 6Q` bQK2 T2QTH2- i?Bb KB;?i ?�p2 � H�`;2` Q` bK�HH2` BKT�+i 2KQiBQM�HHv

@ 2bT2+B�HHv +QKT�`BM; i2bi2`b i?�i �`2 7`QK h`QM/?2BK Q` HBp2 BM h`QM/?2BK �;�BMbi

T2QTH2 r?Q �`2 pBbBiBM; 7`QK Qi?2` +QmMi`B2bX

6Q` i?2 BMi2`pB2r- � i?2K�iB+ �M�HvbBb Bb +QM/m+i2/- �M/ Bi Bb BKTQ`i�Mi iQ MQi2 i?�i

i?2K�iB+ �M�HvbBb Bb [mBi2 bm#D2+iBp2 �M/ �HHQrb � HQi Q7 ~2tB#BHBiv BM BMi2`T`2iBM; i?2 /�i�X

h?2`2 Bb �HbQ i?2 `BbF Q7 KBbbBM; Mm�M+2b BM i?2 /�i�X h?2 o_ 2tT2`i BM i?2 BMi2`pB2r r�b

�HbQ i?2 QMHv T�`iB+BT�Mi i?�i r�b �#H2 iQ i2bi #Qi? KQ/mH2b Q7 i?2 �TTHB+�iBQMc +mHim`�H

?2`Bi�;2 �M/ +HBK�i2 +?�M;2X Ai Bb i?2`27Q`2 /B{+mHi iQ b�v r?2i?2` i?2 �+i Q7 +QK#BMBM;

i?2 irQ KQ/mH2b BMiQ QM2 �TTHB+�iBQM ?�/ � bB;MB}+�Mi 2z2+i Q` MQiX JQbi HBF2Hv- i?2`2

Bb HBiiH2 /Bz2`2M+2 BM ?�pBM; irQ b2T�`�i2 �TTHB+�iBQMb 7Q` i?2 Bbbm2b- ?Qr2p2`- Bi K�F2b

Bi 2�bB2` 7Q` i?2 T�`iB+BT�Mi iQ b22 i?�i- BM i?2 +�b2 Q7 LQ`r�vǶb +?m`+?2b- i?2 Bbbm2b �`2

+Q``2H�i2/X

G�biHv- i?2 }M�H bm`p2v Bb /QM2 `2KQi2Hv U/m2 iQ i?2 *PoA.@RN Qmi#`2�FV �M/ /Q2b MQi

BM+Hm/2 �MvQM2 T?vbB+�HHv i2biBM; i?2 oB`imBt PKMB- #mi BMbi2�/ BM+Hm/2b r�i+?BM; �

;�K2TH�v pB/2Q Q7 i?2 2tT2`B2M+2 �M/ �Mbr2`BM; [m2biBQMb i?2`2�7i2`X h?2 T�`iB+BT�Mib

?�p2 iQ BK�;BM2 ?Qr i?2 2tT2`B2M+2 722Hb #2+�mb2 i?2v �`2 MQi �+im�HHv T�`iB+BT�iBM;

i?2Kb2Hp2bX h?Bb +QmH/ BKTHB+�i2 i?2 `2bmHib- 2bT2+B�HHv `2;�`/BM; [m2biBQMb i?�i `2Hv QM

i?2 BKK2`bBp2M2bb i?�i i?2 o_ T`QpB/2bX
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*QM+HmbBQM

h?2 kyRd `2TQ`i 7`QK E� (j) /2b+`B#2/ i?2 +m``2Mi bi�i2 Q7 i?2 +?m`+?2b BM LQ`r�v �M/

QmiHBM2/ i?2 `BbFb Q7 +HBK�i2 +?�M;2 �M/ TQi2MiB�H }`2b 7Q` i?2 +?m`+?2bX J�Mv Q7 i?2

+?m`+?2b �`2 MQi r2HH T`2T�`2/ 7Q` M2Bi?2` }`2b MQ` i?2 K�Mv +QMb2[m2M+2b Q7 +HBK�i2

+?�M;2 Ubm+? �b ?B;?2` i2KT2`�im`2b- KQ`2 7`2[m2Mi `�BM7�HHb- �M/ �p�H�M+?2b- �M/ `Bb2 BM

b2� H2p2HVX h?2 TQi2MiB�H `BbF 7Q` /�K�;2 Q` 2p2M /2bi`m+iBQM Q7 i?2b2 +?m`+?2b i?`2�i2Mb

LQ`r�vǶb +mHim`�H ?2`Bi�;2X h?2 6B`2 Zm2bi �TTHB+�iBQM i�F2b i?2b2 b2`BQmb Bbbm2b BMiQ

�++QmMi �M/ b2`p2b �b � bBM;H2- +QK#BM2/ o_ 2tT2`B2M+2- �HH rBi?BM i?2 b�K2 pB`im�H

2MpB`QMK2Mi ULB/�`Qb/QK2M BM h`QM/?2BK- LQ`r�vVX h?2 o_ 2tT2`B2M+2 72�im`2b irQ

KQ/2b `2;�`/BM; *mHim`�H >2`Bi�;2 �M/ *HBK�i2 *?�M;2- `2bT2+iBp2Hv- rBi? /BbiBM+i- v2i

7�KBHB�` ;Q�Hb Q7 i�FBM; Qmi i?2 }`2 i?�i ?�b bi�`i2/ BM i?2 �`2�X AM i?2 }`bi- QM2 Bb i�bF2/

iQ i�F2 Qmi i?2 7Q`2bi }`2 i?�i ?�b bi�`i2/ /m2 iQ +HBK�i2 +?�M;2- r?BH2 BM i?2 H�ii2`-

i?2 7Q+mb Bb QM i?2 T`2b2`p�iBQM Q7 i?2 +mHim`�H ?2`Bi�;2 i?`Qm;? BM+`2�b2/ }`2 b�72iv

Q7 LQ`r�vǶb +?m`+?2bX AM #Qi? b+2M�`BQb- i?2`2 Bb � }`2 BM- Q` �`QmM/ LB/�`Qb/QK2M

+�i?2/`�H- �M/ i?2 Q#D2+iBp2 Bb iQ 2tiBM;mBb? i?2 }`2X "Qi? 2tT2`B2M+2b �HbQ BM+Hm/2

2/m+�iBQM�H pB/2Qb 7`QK `2�H@rQ`H/ b+2M�`BQb `2;�`/BM; 2�+? iQTB+- r?2`2 `2+2Mi 2p2Mib

bm+? �b i?2 LQi`2 .�K2 }`2 �M/ �mbi`�HB�Ƕb 7Q`2bi }`2b �`2 T`2b2Mi2/X

RRXR *QKT�`BbQM

q?2M +QKT�`BM; i?2 6B`2 Zm2bi rBi? i?2 `2H�i2/ rQ`F BM i?2 T`2pBQmb +?�Ti2`b- i?2`2

�`2 � 72r bBKBH�` +�i2;Q`B2b- M�K2Hv, i?2 mb2 Q7 }`2- }`2 b�72iv- biQ`v- +HBK�i2 +?�M;2-

RR8



*QM+HmbBQM RRe

+mHim`�H ?2`Bi�;2- �M/ r?2i?2` i?2 �TTHB+�iBQM Bb mbBM; � T?vbB+�H 7Q`K Q7 KQp2K2Mi BM

o_X h?2 h`QM/?2BK o_ *HBK�i2 Zm2bi Q#pBQmbHv 7Q+mb2b QM +HBK�i2 +?�M;2 �M/ mb2b

i?2 QKMB/B`2+iBQM�H i`2�/KBHH- oB`imBt PKMB- 7Q` KQp2K2Mi BM o_X Ai /Q2b MQi 2M;�;2

i?2 mb2` BM �Mv 7Q`K Q7 � biQ`v- MQ` /Q2b Bi BM+Hm/2 �Mv Q7 i?2 Qi?2` �`2�b Q7 7Q+mb HBF2 }`2-

b�72iv- Q` +mHim`�H ?2`Bi�;2X h?2 ai�M/7Q`/ P�1 i�F2b i?2 mb2` QM � DQm`M2v b?QrBM;

/Bz2`2Mi HQ+�iBQMb rBi? BMi2`�+iBQMb ?�TT2MBM; rBi? � M�``�iQ` 2tTH�BMBM; 2�+? /2i�BHX

h?2 7Q+mb 7Q` i?Bb 2tT2`B2M+2 Bb �HbQ QM +HBK�i2 +?�M;2c ?Qr2p2`- Bi /Q2b MQi BM+Hm/2 �Mv

KQp2K2Mi BM o_- Q` �Mvi?BM; `2;�`/BM; }`2 Q` +mHim`�H ?2`Bi�;2X h?2 2tT2`B2M+2 i?�i

/Q2b BM+Hm/2 }`2 Bb i?2 imMM2H 2p�+m�iBQM- r?2`2 i?2`2 Bb �HbQ � b�72iv �bT2+i BMpQHp2/X 6Q`

i?Bb �TTHB+�iBQM- i?2`2 Bb �MQi?2` ivT2 Q7 i`2�/KBHH mb2/- i?2 *v#2`Bi? oB`im�HBx2`- r?B+?

rQ`Fb bBKBH�`Hv iQ i?2 oB`imBt PKMBX h?2 J2/B�1pQ �TTHB+�iBQM 7Q+mb2b QM +mHim`�H

?2`Bi�;2 �M/ �HbQ b?Qrb � HQi Q7 2tTH�M�iQ`v pB/2Qb �M/ biQ`B2b �b i?2 T�`iB+BT�Mi KQp2b

�`QmM/ i?2 �M+B2Mi +BivX AMbi2�/ Q7 mbBM; � i`2�/KBHH 7Q` KQp2K2Mi HBF2 bQK2 Q7 i?2

Qi?2` 2tT2`B2M+2b- J2/B�1pQ mb2b i?2 qBB "�H�M+2 "Q�`/ iQ K2�bm`2 r?B+? /B`2+iBQM

i?2 mb2` H2�Mb iQr�`/b �M/ KQp2 i?2 pB`im�H +?�`�+i2` i?2`2�7i2`X G�biHv- i?2`2 Bb i?2

6B`2 Zm2bi �TTHB+�iBQM /2p2HQT2/ BM i?Bb i?2bBb- r?2`2 �HH i?2 �7Q`2K2MiBQM2/ +�i2;Q`B2b

�`2 BM+Hm/2/X h?2`2 Bb � biQ`v iQH/ rBi? i?2 BMi`Q/m+iQ`v pB/2Qb- �M/ }`2 b�72iv +QK#BM2/

rBi? +mHim`�H ?2`Bi�;2 Bb T`2b2Mi BM i?2 QM2 KQ/2 Q7 i?2 �TTHB+�iBQMX q?BH2 #Qi? KQ/2b

?�p2 }`2b BM i?2 b�K2 pB`im�H 2MpB`QMK2Mi �M/ mb2 oB`imBt PKMB 7Q` KQp2K2Mi- i?2

b2+QM/ KQ/2 7Q+mb2b QM +HBK�i2 +?�M;2X h?2 +QKT�`BbQM Q7 �HH �TTHB+�iBQMb Bb b22M BM

i�#H2 RRXRX

6B;m`2 RRXR, *QKT�`BbQM Q7 i?2 }`2 �TTHB+�iBQM rBi? i?2 �TTHB+�iBQMb 2tTH�BM2/ BM
i?2 `2H�i2/ rQ`F
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RRXk *QMi`B#miBQMb

Ç *QK#BM2/ irQ BKTQ`i�Mi Bbbm2b- *HBK�i2 *?�M;2 �M/ *mHim`�H >2`Bi�;2- BM QM2

o_ �TTHB+�iBQM

Ç S`Q/m+2/ �M 2/m+�iBQM�H ;�K2 72�im`BM; i?2 QKMB/B`2+iBQM�H i`2�/KBHH- oB`imBt

PKMB

J�Mv �TTHB+�iBQMb �M/ o_ 2tT2`B2M+2b 7Q+mb QM Bbbm2b bm+? �b +HBK�i2 +?�M;2 �M/ +mH@

im`�H ?2`Bi�;2c ?Qr2p2`- i?Bb Bb i?2 }`bi iQ +QK#BM2 i?2 irQX �b 2pB/2Mi 7`QK i?2 E�Ƕb

`2TQ`i (j)- i?2 Bbbm2b �`2 +HQb2Hv `2H�i2/ +QMbB/2`BM; i?2 +m``2Mi �M/ 7mim`2 bi�i2 Q7 i?2

+?m`+?2b BM LQ`r�vX LB/�`Qb/QK2M Bb � ;QQ/ 2t�KTH2 Q7 � #mBH/BM; i?�i 7�+2b #Qi? i?2b2

Bbbm2b- i?mb i?2 K�DQ` +QMi`B#miBQM 7Q` i?Bb i?2bBb Bb i?2 +QK#BM2/ �TTHB+�iBQM rBi?BM i?2

7�KBHB�` 2MpB`QMK2Mi Q7 h`QM/?2BK +BivX h?2`2 �`2 �HbQ 72r �TTHB+�iBQMb v2i i?�i K�F2

mb2 Q7 �M QKMB/B`2+iBQM�H i`2�/KBHH bm+? �b i?2 oB`imBt PKMB- bQ i?2 6B`2 Zm2bi Bb �

;QQ/ �//BiBQM iQ i?2 BM+`2�bBM; �`b2M�H Q7 2tT2`B2M+2b �p�BH�#H2 7Q` i?2 PKMB- 2bT2+B�HHv

+QMbB/2`BM; Bib 2/m+�iBQM�H p�Hm2X

RRXj _2b2�`+? [m2biBQMb

h?2 `2b2�`+? [m2biBQMb �`2 HBbi2/ #2HQr �M/ bmKK�`Bx2/ iQ T`QpB/2 �M Qp2`pB2r Q7 i?2

+QM+HmbBQMb,

_R, lbBM; i?2 722/#�+F 7`QK i?2 *HBK�i2 Zm2bi �TTHB+�iBQM �M/ `2H�i2/ ;�K2 i?2Q`v- r?�i

�`2 i?2 `2[mB`2K2Mib 7Q` � M2r KQ/mH2 rBi? }`2 BM h`QM/?2BK\ aT2+B}+�HHv 7Q+mbBM; QM

i?2 i?2Q`v Q7 ;�K2 /2bB;M �M/ +`Bi2`B� bm+? �b i?2 +m``2Mi mb�#BHBiv- `2�HBbK- 2M;�;2K2Mi-

�M/ BKK2`bBQM Q7 i?2 �TTHB+�iBQMX

h?2 /2p2HQTK2Mi Q7 i?2 �TTHB+�iBQM 7QHHQr2/ �M BM+`2K2Mi�H �TT`Q�+? r?2`2 i?2 BMBiB�H

#�+F;`QmM/ bim/B2b r2`2 +QKTH2i2/ 7Q` � bBKBH�` �TT `2;�`/BM; +HBK�i2 +?�M;2 BM h`QM/@

?2BK �M/ i?2 `BbBM; b2� H2p2HX h?2b2 bim/B2b- +QK#BM2/ rBi? � i?2Q`2iB+�H �M�HvbBb Q7 i?2

;�K2- 7Q`K2/ i?2 `2[mB`2K2Mib 7Q` i?2 6B`2 Zm2bi �TTHB+�iBQMX h?2 `2[mB`2K2Mib- �b

r2HH �b i?2 T`BQ`Biv �M/ i?2 +QKTH2iBQM bi�imb- �`2 b22M BM i�#H2 RRXRX

�b 2pB/2Mi BM i?2 i�#H2- �HKQbi �HH `2[mB`2K2Mib �`2 BKTH2K2Mi2/X h?2 `2K�BMBM; `2[mB`2@

K2Mib BM+Hm/2 `�M/QK bT�rMBM; Q7 }`2b �M/ � 72�im`2 i?�i i?2 }`2 b?QmH/ #2 b2MbBiBp2



*QM+HmbBQM RR3

_2[mB`2K2Mi S`BQ`Biv

!
h?2 2tT2`B2M+2 b?QmH/ 72�im`2 #Qi?
*HBK�i2 *?�M;2 �M/ *mHim`�H >2`Bi�;2 >B;?

!
h?2`2 b?QmH/ #2 � K2Mm iQ +?QQb2 r?B+?
KQ/mH2 i?2 TH�v2` r�Mib iQ 2tT2`B2M+2 >B;?

!
h?2 ;�K2 b?QmH/ mb2 #Qi? o_ +QMi`QHH2`b �M/
i?2 oB`imBt PKMB i`2�/KBHH 7Q` i?2 BMi2`�+iBQM >B;?

!
h?2 TH�v2` b?QmH/ #2 �#H2 iQ BMi2`�+i
rBi? i?2 }`2 #v b?QQiBM; r�i2` �i Bi >B;?

!
h?2`2 b?QmH/ #2 }`2 i?�i T`QT�;�i2b
rBi? � +2`i�BM /2;`22 Q7 `�M/QKM2bb >B;?

!
h?2 }`2 b?QmH/ #2 �#H2 iQ T`QT�;�i2 BM
#mBH/BM;b �M/ i`22b- MQi Dmbi i?2 ;`QmM/ >B;?

! h?2 TH�v2` b?QmH/ #2 �#H2 iQ 2`�/B+�i2 i?2 }`2 iQ rBM i?2 ;�K2 >B;?

!
h?2`2 b?QmH/ #2 � pB/2Q imiQ`B�H 2tTH�BMBM;
i?2 +QMi`QHb �M/ ;�K2 K2+?�MB+b J2/BmK

!
h?2`2 b?QmH/ #2 ?B//2M 2H2K2Mib BM i?2
K�T bm+? �b r�i2` #m+F2ib i?�i i?2 TH�v2` +�M BMi2`�+i rBi? J2/BmK

!@ h?2`2 b?QmH/ #2 }`2b bT�rMBM; 7`QK
`�M/QK Q` /Bz2`2Mi HQ+�iBQMb J2/BmK

!
h?2`2 b?QmH/ #2 2/m+�iBQM�H pB/2Qb 2tTH�BMBM;
i?2 iQTB+ Q7 +mHim`�H ?2`Bi�;2 �M/ +HBK�i2 +?�M;2
rBi? 2t�KTH2b 7`QK `2�H HB72X

J2/BmK

!
h?2 TH�v2` b?QmH/ #2 �#H2 iQ `Q�K i?2
2MpB`QMK2Mi 7`22Hv- MQi � HBM2�` T�i? J2/BmK

!
h?2 2MpB`QMK2Mi b?QmH/ #2 KQ`2 BMi2`�+iBp2
rBi? KQpBM; ;`�bb �M/ i`22b GQr

@ h?2 }`2 b?QmH/ #2 b2MbBiBp2 iQ i?2 rBM/ /B`2+iBQM �M/ bT22/ GQr

h�#H2 RRXR, *�TiBQM



*QM+HmbBQM RRN

iQ rBM/ /B`2+iBQM �M/ bT22/X "Qi? Q7 i?2b2 `2[mB`2K2Mib r2`2 �+im�HHv BKTH2K2Mi2/

#mi r2`2 b+`�TT2/ /m`BM; i?2 /2p2HQTK2Mi bi�;2 #2+�mb2 Bi T`Qp2/ /B{+mHi iQ T`QpB/2 �

+QMbBbi2Mi 2MQm;? 2tT2`B2M+2 7Q` i?2 i2biBM;X qBi? `�M/QK bT�rMBM; HQ+�iBQMb- i?2 }`2

rQmH/ bT`2�/ bQ /Bz2`2Mi 2�+? iBK2 i?�i Bi rQmH/ #2 � +QKTH2i2Hv /Bz2`2Mi 2tT2`B2M+2-

rBi? bQK2 TH�v2`b }M/BM; Bi r�v iQQ 2�bv �M/ bQK2 iQQ ?�`/X GBF2rBb2- i?2 b2MbBiBp@

Biv �M/ `�M/QKM2bb iQ i?2 rBM/ K�/2 i?2 2tT2`B2M+2 p2`v /Bz2`2MiX h?2`27Q`2- Bi r�b

/2+B/2/ iQ H2�p2 Bi Qmi Q7 i?2 ;�K2X h?2`2 Bb bQK2 `�M/QKM2bb iQ i?2 }`2 T`QT�;�iBQM

�i i?2 KQK2Mi- �M/ }`2b /Q bT�rM 7`QK /Bz2`2Mi HQ+�iBQMbc ?Qr2p2`- Bi Bb biBHH ;2M2`�HHv

i?2 b�K2 2tT2`B2M+2 �M/ /B{+mHiv 7Q` 2�+? TH�v2`X

_k, >Qr +�M o_ iQ;2i?2` rBi? i?2 oB`imBt PKMB #2 miBHBx2/ iQ `�Bb2 �r�`2M2bb �#Qmi

+HBK�i2 +?�M;2\ aT2+B}+�HHv HQQFBM; �i 7Q`2bi }`2b �M/ ?Qr +HBK�i2 +?�M;2 Bb BM+`2�bBM;

i?2 �KQmMi �M/ BMi2MbBiv Q7 }`2b �`QmM/ i?2 rQ`H/X

h?2 6B`2 Zm2bi `�Bb2b �r�`2M2bb Q7 +HBK�i2 +?�M;2 i?`Qm;? i?2 BMi`Q/m+iQ`v pB/2Q �M/

i?2 o_ 2tT2`B2M+2 Bib2H7X h?2 TQbi2`b i?�i �`2 pBbB#H2 QM i?2 r�HH �7i2` i?2 2tT2`B2M+2 Bb

+QKTH2i2/ T`2b2Mib bT2+B}+ 2zQ`ib BM/BpB/m�Hb +�M mM/2`i�F2 iQ +QMi`B#mi2 iQ i?2 };?i

�;�BMbi +HBK�i2 +?�M;2X h?2 F2v }M/BM;b �`2 bmKK�`Bx2/ #2HQr,

Ç JQbi T2QTH2 �H`2�/v FMQr � HQi �#Qmi +HBK�i2 +?�M;2 �M/ 7Q`2bi }`2bc Bi Bb � 7�KBHB�`

iQTB+ 7Q` K�Mv

Ç h?2 T�`iB+BT�Mib /B/ MQi H2�`M Km+? M2r BM7Q`K�iBQM `2;�`/BM; +HBK�i2 +?�M;2-

KQbi HBF2Hv #2+�mb2 KQbi �`2 �H`2�/v p2`v 7�KBHB�` rBi? Bi

Ç h?2 2tT2`B2M+2 /B/- ?Qr2p2`- b2`p2 �b � ;QQ/ `2KBM/2` Q7 i?2 /�M;2`b Q7 +HBK�i2

+?�M;2

Ç � o_ 2tT2`i #2HB2p2b Bi Bb ;QQ/ iQ #2 b?QrM r?�i vQm` +QMi`B#miBQM iQ +HBK�i2

+?�M;2 �b �M BM/BpB/m�H +�M #2 U7`QK i?2 TQbi2`b QM i?2 r�HHVX

Ç h?2 lb2` 1tT2`B2M+2 Zm2biBQMM�B`2 T`Qp2/ i?�i i?2 T`�;K�iB+ �M/ ?2/QMB+ [m�HBiv

Q7 i?2 2tT2`B2M+2 Bb �TT`QT`B�i2

Ç �Hi?Qm;? � HQi Q7 T2QTH2 }M/ Bi /B{+mHi iQ `mM rBi? i?2 oB`imBt PKMB- i?2 `mMMBM;

BM o_ T`QpB/2b KQ`2 BKK2`bBp2M2bb BM i?2 2tT2`B2M+2

Ç h?2 2tT2`B2M+2 Bb ;2M2`�HHv b22M �b 7mM iQ TH�v



*QM+HmbBQM Rky

_j, >Qr +�M o_ iQ;2i?2` rBi? i?2 oB`imBt PKMB #2 miBHBx2/ iQ `�Bb2 �r�`2M2bb �#Qmi

+mHim`�H ?2`Bi�;2 T`2b2`p�iBQM\ aT2+B}+�HHv HQQFBM; �i K�BMi2M�M+2 �b r2HH �b b�72iv

K2�bm`2b i�F2M iQ T`2p2Mi � }`2 7`QK bi�`iBM;X

aBKBH�`Hv iQ i?2 +HBK�i2 +?�M;2 KQ/2- i?2 +mHim`�H ?2`Bi�;2 KQ/2 72�im`2b � pB/2Q �M/

� o_ 2tT2`B2M+2 iQ `�Bb2 �r�`2M2bbX h?2 F2v }M/BM;b �`2 bmKK�`Bx2/ #2HQr,

Ç h?2 iQTB+ Q7 +mHim`�H ?2`Bi�;2 Bb `2H�iBp2Hv mM7�KBHB�` iQ � HQi Q7 T2QTH2

Ç h?2 T�`iB+BT�Mib H2�`M2/ bQK2i?BM; M2r 7`QK i?2 2tT2`B2M+2 �#Qmi #Qi? i?2 +mH@

im`�H ?2`Bi�;2 T`2b2`p�iBQM BM LQ`r�v �M/ 2bT2+B�HHv �#Qmi i?2 }`2 b�72iv Q7 LB/�`Qb@

/QK2M

Ç �7i2` i?2 2tT2`B2M+2- KQbi T2QTH2 #2HB2p2 r2 M22/ iQ /Q KQ`2 iQ T`Qi2+i LQ`r�vǶb

+?m`+?2b

Ç �Hi?Qm;? � HQi Q7 T2QTH2 }M/ Bi /B{+mHi iQ `mM rBi? i?2 oB`imBt PKMB- i?2 `mMMBM;

BM o_ T`QpB/2b KQ`2 BKK2`bBp2M2bb BM i?2 2tT2`B2M+2X Ai Bb �HbQ b22M �b KQ`2

`2�HBbiB+

Ç h?2 T�`iB+BT�Mib #2HB2p2 i?2v rQmH/ `2K2K#2` i?2 2tT2`B2M+2 #2ii2` mbBM; i?2

oB`imBt PKMB

Ç h?2 2tT2`B2M+2 Bb ;2M2`�HHv b22M �b 7mM iQ TH�v

RRX9 6mim`2 rQ`F

h?Bb b2+iBQM +QMi�BMb BKT`Qp2K2Mib iQ i?2 6B`2 Zm2bi �M/ TQi2MiB�H 7mim`2 iQTB+b 7Q`

7m`i?2` `2b2�`+?X

RRX9XR AKT`Qp2K2Mib

6B`biHv- i?2 6B`2 Zm2bi biBHH ?�b � 72r #m;b i?�i b?QmH/ #2 �//`2bb2/X h?2b2 �`2 HBbi2/

#2HQr,

Ç h?2 TH�v2` b?QmH/ MQi #2 �#H2 iQ ;2i bim+F #2ir22M Q#D2+ib BM i?2 b+2M2



*QM+HmbBQM RkR

Ç h?2 ?Bi@#Qt2b Q7 p�`BQmb Q#D2+ib b?QmH/ #2 KQ`2 �++m`�i2- bQ i?2 TH�v2` /Q2bMǶi

b?QQi r�i2` `B;?i M2ti iQ i?2 Q#D2+i �M/ biBHH b22 Bi #QmM+2 Qz i?2 Q#D2+iX

h?2`2 �`2 K�Mv TQi2MiB�H BKT`Qp2K2Mib iQ i?2 2tT2`B2M+2 �b r2HH- �M/ K�Mv Q7 i?2b2 ?�p2

#22M bm;;2bi2/ #v Qi?2` T2QTH2 /m`BM; i?2 mb2` i2biBM;- [m2biBQMM�B`2b- �M/ BMi2`pB2rbX

"2HQr �`2 bQK2 Q7 i?2 KQ`2 T`QKBM2Mi bm;;2biBQMb,

Ç h?2 TH�v2` b?QmH/ MQi #2 �#H2 iQ ;Q p2`v +HQb2 iQ i?2 }`2X h?2`2 +QmH/ TQi2MiB�HHv

#2 ?2�Hi? TQBMib `2H�i2/ iQ i?2 TH�v2`- Q` QM2 +QmH/ BKK2/B�i2Hv HQb2 B7 QM2 r�HF2/

BMiQ i?2 ~�K2b

Ç AMbi2�/ Q7 r�i2` #m+F2ib- i?2`2 +QmH/ #2 � r2HH Q` � }`2i`m+F i?�i vQm rQmH/ mb2

iQ `2}HH i?2 r�i2` bmTTHv

Ç AKT`Qp2 i?2 bQmM/b BM i?2 ;�K2- bT2+B}+�HHv i?2 r�i2` �M/ ~�K2b

Ç JQ`2 `2�HBbiB+ ;`�T?B+b �M/ rBi? T?vbB+b `2H�i2/ iQ i?2 /2i2`BQ`�iBQM Q7 i?2 #mBH/BM;

Ç "2ii2` 722/#�+F 7`QK ?BiiBM; i?2 ~�K2b Ubm+? �b bKQF2fbi2�K +QKBM; Qmi- �M/

/2+`2�bBM; i?2 bBx2 Q7 2�+? }`2 MQ/2 BM `2H�iBQM iQ Bib ?2�Hi?V

RRX9Xk 6m`i?2` `2b2�`+?

6m`i?2` `2b2�`+? +QmH/ #2 `2�HBx2/ mbBM; �_ BM i?2 �+im�H HQ+�iBQM ULB/�`Qb/QK2M-

h`QM/?2BKVX h?Bb rQmH/ �HHQr i?2 T�`iB+BT�Mi iQ b22 ?Qr � }`2 rQmH/ 2M7QH/ BM `2�H

HB72- �M/ QM2 +QmH/ ;2i � #2ii2` �M/ KQ`2 `2�HBbiB+ TB+im`2 Q7 i?2 +QMb2[m2M+2bX �i i?2

KQK2Mi- i?2`2 Bb MQ r�v 7Q` i?2 T�`iB+BT�Mi iQ ;Q BMbB/2 i?2 +�i?2/`�H 2Bi?2`- �M/ i?Bb

+QmH/ #2 `2�HBx2/ mbBM; 2Bi?2` �_ Q` o_X

AM �//BiBQM iQ i?Bb- 7m`i?2` `2b2�`+? +QmH/ #2 +QKTH2i2/ BM Qi?2` HQ+�iBQMb Q` +mHim`�H

?2`Bi�;2 bBi2bX hQ K�F2 i?2 2tT2`B2M+2 KQ`2 �++2bbB#H2- QM2 +QmH/ /2p2HQT Bi rBi? KQ`2

�zQ`/�#H2 ?�`/r�`2- Q` 2p2M bmTTQ`i � KQ#BH2 2tT2`B2M+2 i?`Qm;? �_ QM +�T�#H2 bK�`i@

T?QM2bX



�TT2M/Bt �

Zm2biBQMM�B`2b

�XR Zm2biBQMM�B`2 R

�XRXR :2M2`�H BM7Q`K�iBQM

Rkk



*QM+HmbBQM Rkj

�XRXk �iiBim/2 +?�M;2



*QM+HmbBQM Rk9

�XRXj AKK2`bBQM



*QM+HmbBQM Rk8

�XRX9 lb�#BHBiv



*QM+HmbBQM Rke

�XRX8 *QMiBMm2/ rQ`F @ }`2



*QM+HmbBQM Rkd

�Xk Zm2biBQMM�B`2 k

�XkXR :2M2`�H BM7Q`K�iBQM



*QM+HmbBQM Rk3

�XkXk S`2pBQmb �TTHB+�iBQM, *HBK�i2 Zm2bi



*QM+HmbBQM RkN



*QM+HmbBQM Rjy

�XkXj *HBK�i2 [m2bi @ 6B`2



*QM+HmbBQM RjR



*QM+HmbBQM Rjk

�Xj lb2` i2biBM;

�XjXR LQi2b 7`QK k3XyRXky

h?2b2 �`2 i?2 MQi2b 7Q` i?2 mb2` i2biBM; k3XyRXkyX JQbi Q7 i?2 T�`iB+BT�Mib r2`2 Rj v2�`

QH/bX

RX T2`b

Ç 6BFb2 b´ K�M F�M ;´ B ;D2MMQK ;`2bb

Ç o2H/B; ;Ǡv

Ç "`� bTBHH

Ç GBii 7Q` p�MbF2HB;- K´ ?� K2` ?2�Hi?

kX T2`b

Ç >�//2 `2+QKK2M/� /2i

Ç 6H2`2 QTT/`�;

Ç o�MbF2HB; ´ }MM2 mi �p ?pQ` p�MM #Ǡii2M2 2`

Ç "`� bTBHH

jX T2`b

Ç E�M BFF2 ;´ Qp2` ~�KK2M

Ç J2` b2MbBiBp HǠTBM;

Ç o�MM#Ǡii2M2 p�` H�M;i mMM�

Ç �M#27�H2b

9X T2`b

Ç :´ H2M;`2 7Q` ?p2`i bF`Bii



*QM+HmbBQM Rjj

Ç EmHi bTBHH

8 T2`b

Ç "m`/2 FmMM2 ;´ 7Q`i2`2

Ç o2H/B; ;Ǡv ´ bHmFF2 ~�KK2M2

Ç E�M BFF2 ;´ Qp2` ~�KK2M 2ii2` /2M 2` 72`/B;

e T2`b

Ç J´ i`2z2 #Ǡii2M Q; BFF2 p�MM2i

Ç "v;MBM;2M #`2MM2` B bi2/2i

Ç "Ǡii2M2 2` M¤`K2`2 2HH2` K2` p�MM B /2K

d T2`b

Ç o2H/B; BMi2``2bb�Mi Q; �MM2`H2/2b

Ç GBFi2 ´ HǠT2 B PKMB2M

Ç "`�MM B #v;MBM;

3 T2`b

Ç o2H/B; #`� bTBHH

Ç G2ii2`2 ´ H¤`2 b2; b´Mi K2/ imiQ`B�H @ K�M;H2` imiQ`B�H

Ç oBHH2 ?� ~2`2 #Ǡii2` UHBii p�MbF2HB; ´ }MM2V Q; pBHH2 ;DǠ`2 �i K�M K´ p¤`2 M¤`K2

#Ǡii2M2 7Q` ´ THmFF2 /2K QTT

�X9 6B`2 �TTHB+�iBQM @ *HBK�i2 +?�M;2



*QM+HmbBQM Rj9



*QM+HmbBQM Rj8



*QM+HmbBQM Rje



*QM+HmbBQM Rjd

�X9XR l1Z



*QM+HmbBQM Rj3



*QM+HmbBQM RjN



*QM+HmbBQM R9y

�X8 6B`2 �TTHB+�iBQM @ *mHim`�H >2`Bi�;2



*QM+HmbBQM R9R



*QM+HmbBQM R9k



�TT2M/Bt "

AMi2`pB2rb

"XR AMi2`pB2r rBi? o_ 2tT2`i

Ç "m;bfT`Q#H2KbfBKT`Qp2K2Mib

Ç AKK2`bBQM

Ç PmibB/2 Bbbm2b

Ç :`�T?B+bf`2�HBbK

Ç AM7Q`K�iBp2- b?Q+FBM;

Ç 1KQiBQM�H 2z2+ifJQiBp�iBQM�H 2z2+i

Ç J2i�T?Q`b

Ç _mMMBM;

JQ`i2M, >Qr r�b i?2 2tT2`B2M+2\ .B/ vQm ?�p2 7mM\

o_ 1tT2`i, u2b- Bi r�b BMi2`2biBM;X Ai r�b ;QQ/ iQ `mM � HBiiH2 #Bi U#Qi? +?m+FH2V

JQ`i2M, q?�i �`2 vQm` }`bi i?Qm;?ib �7i2` i2biBM; i?2 �TTHB+�iBQM\

o_ 1tT2`i, AiǶb i`B+Fv- BiǶb MQi p2`v 2�bvXJQpBM; r�b � HBiiH2 ?�`/X AiǶb i`B+Fv iQ FMQr

?Qr Km+? vQm +�M `2�+? rBi? i?2 r�i2`- 2bT2+B�HHv r?2M vQmǶ`2 �BKBM; iQr�`/b i?2 iQT

Q7 i?2 +�i?2/`�HX uQmǶ`2 MQi bm`2 r?2i?2` vQmǶ`2 �+im�HHv iQm+?BM; BiX �M/ Q#pBQmbHv-

R9j
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vQm 722H i?2 T`2bbm`2 rBi? i?2 iBK2X A bi`m;;H2/ rBi? Kv bm``QmM/BM;b- A r�b ;2iiBM;

i�M;H2/ rBi? i?2 +�#H2 �M/ ?BiiBM; i?BM;b �`QmM/ K2X UBM i?2 `2�H rQ`H/V A /B/MǶi ?�p2

� T2`+2TiBQM Q7 r?�i i?2 /Bbi�M+2 r�b iQ i?BM;b bQ A r�b #�bB+�HHv TQBMiBM; iQ ?Bi i?2

r�i2` #m+F2ib- #mi A r�b �+im�HHv ?BiiBM; i?2 r�HH ?2`2 UT?vbB+�HHvV- bQ i?�i r�b � #Bi Q7 �

/Bbi`�+iBQMX "mi i?�iǶb T�`i Q7 i?2 BKK2`bBQM bBM+2 A r�b 7mHHv BMiQ i?2 ;�K2X A �+im�HHv

7Q`;Qi r?�i i?2 H27i BM/B+�iQ` r�b 7Q`- A i?Qm;?i i?�i i?2 `2/ BM/B+�i2/ i?�i i?2 T2`bQM

r�b ;QBM; /QrM �M/ MQi i?�i Bi BM/B+�i2b i?2 ?2�Hi? Q7 i?2 +�i?2/`�HX A r�b Dmbi 7Q+mb2/

QM i?2 �KQmMi Q7 r�i2` A ?�/X h?�i r�b ?�`/ iQ /Q- i?Qm;? Bi `2�HHv K�F2b vQm rQ`F

7Q` BiX �M/ 7Q` i?2 b2+QM/ QM2- Bi r�b ?�`/ #2+�mb2 A ;Qi bim+F �i QM2 TQBMiX A +QmH/MǶi

`2�HHv r�HF i?`Qm;?X

JQ`i2M, u2b- A b�r i?�i- vQm ;Qi bim+F #2ir22M i?2 #m+F2i �M/ i?2 ;`�p2X

o_ 1tT2`i, AǶK MQi bm`2 r?�i ?�TT2M2/ i?2`2- #mi A HQbi � HQi Q7 iBK2 �M/ rBi? i?2

2z2+i Q7 i?2 r�i2`- A r�bMǶi bm`2 B7 Bi r�b ?BiiBM; Q` MQiX �M/ Q#pBQmbHv BM i?�i QM2 A

T2`7Q`K2/ 2p2M rQ`b2- #mi v2bX

JQ`i2M, 6Q` i?2 b2+QM/ QM2- i?2 /B{+mHiv H2p2H r�b r�v iQQ ?�`/ bQ i?�iǶb QM K2X

o_ 1tT2`i, h?2 BMi`Q/m+iBQM Bb BMi2`2biBM;- �+im�HHv p2`v BM7Q`K�iBp2X A `2�HHv HBF2/

i?2 pB2r Q7 i?2 +�i?2/`�H- Bi HQQFb T`2iiv MB+2X h?�i T�`i r�b ;QQ/X

JQ`i2M, h?�MFbX aQ i?2 �BK Q7 i?2 2tT2`B2M+2 Bb iQ `�Bb2 �r�`2M2bb Q7 i?2 irQ K�BM

Bbbm2b, *HBK�i2 *?�M;2 �M/ *mHim`�H >2`Bi�;2 S`2b2`p�iBQMX hQ r?�i 2ti2Mi /B/ i?2

�TTHB+�iBQM �+?B2p2 i?Bb\

o_ 1tT2`i,Ai r�b � #Bi b?Q+FBM; iQ ?2�` �#Qmi i?2 `BbF Q7 i?2 bi`m+im`2b- A K2�M- A

r�bMǶi �r�`2 Q7 i?2 BM7Q`K�iBQM i?2 2tT2`B2M+2 T`QpB/2b- #mi A �bbmK2 i?�i +QMbB/2`BM;

i?2 p�Hm2 Q7 LB/�`Qb/QK2M- BiǶb ;QQ/ iQ FMQr i?2v �`2 HQQFBM; �7i2` BiX "mi Bi r�b

b?Q+FBM; iQ ?2�` ?Qr i?2 Qi?2` bi`m+im`2b �`2- �M/ i?�i i?2v �`2 MQi i?�i r2HH T`Qi2+i2/c

i?�i K�F2b vQm rQM/2`X

JQ`i2M, aQ /B/ vQm H2�`M bQK2i?BM; M2r 7`QK i?2 2tT2`B2M+2\

o_ 1tT2`i, u2b- v2bX A ?�p2 #22M ?2�`BM; �#Qmi i?2 QM2firQ /2;`22b BM i2`Kb Q7

r�i2` (b2� H2p2H `Bb2)- #mi MQi bQ Km+? �#Qmi }`2bX(7Q`2bi }`2) aQ BiǶb Q#pBQmbHv rQ``vBM;

i?BMFBM; i?�i �i i?2 2M/ Q7 i?2 +2Mim`v i?�i +�M #2 � K�DQ` T`Q#H2KX
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JQ`i2M, AM i?2 #2;BMMBM; Q7 i?2 2tT2`B2M+2- vQm �`2 b?QrM � pB/2Q +Q``2bTQM/BM; iQ

2�+? Bbbm2X >Qr 2z2+iBp2 r2`2 i?2b2 pB/2Qb 7Q` i2�+?BM; �#Qmi i?2 Bbbm2b\

o_ 1tT2`i, A i?BMF i?2v r2`2 ;QQ/- i?2v bQ`i Q7 T`QpB/2 +QMi2ti �M/ 2t�KTH2b Q7 r?�i

+�M ?�TT2M �M/ vQm mM/2`bi�M/ i?�i BiǶb MQi 2p2`vr?2`2- #mi i?�i BHHmbi`�i2b i?2 TQBMi

r2HHX AM +�b2 Q7 LQi`2 .�K2- Q#pBQmbHv- BiǶb bBKTHB}2/ i?2 /B{+mHiv- Bi /Q2bMǶi K�ii2` B7

vQm ?�p2 � T`QT2` `2bTQMb2 @ 2p2M rBi? i?�i BiǶb biBHH ;QBM; iQ #2 /�K�;2/ �M/ T`Q#�#Hv

2p2M HQb2 i?2 r?QH2 bi`m+im`2- `2;�`/H2bb Q7 ?Qr r2HH T`2T�`2/ vQm r2`2X �M/ vQm `2�HBx2

i?�i QM+2 BiǶb ;QM2- vQm +�M `2#mBH/ Bi- #mi BiǶb MQi i?2 b�K2X 6Q` i?2 Qi?2` QM2(+HBK�i2

+?�M;2)- Bi ?�b #22M H2bb i?�M � v2�` bBM+2 i?2 }`2b BM �mbi`�HB� �M/ i?�i i2M/b iQ 7�/2

BM K2KQ`v- 2bT2+B�HHv rBi? r?�iǶb ;QBM; QM MQrX "mi Bi (i?2 2tT2`B2M+2) b2`p2/ �b �

`2KBM/2` i?�i BiǶb i?2`2 (+HBK�i2 +?�M;2) �M/ BiǶb MQi ;QBM; iQ ;Q �r�vX

JQ`i2M, h?2 2tT2`B2M+2 +QK#BM2b *HBK�i2 *?�M;2- *mHim`�H >2`Bi�;2 S`2b2`p�iBQM �M/

6B`2 a�72iv BM QM2 �TTHB+�iBQMX >Qr r2HH /Q vQm i?BMF i?Bb rQ`Fb\

o_ 1tT2`i, AiǶb � ;�KB}2/ �TT`Q�+? bQ Q#pBQmbHv � }`2};?i2` rQMǶi ?�p2 iQ ;Q �`QmM/

TB+FBM; mT #m+F2ibX "mi �b 2tTH�BM2/- i?2 /B{+mHiv Bb p2`v ;QQ/X A i?BMF i?2 #m+F2i

K2i�T?Q` Bb p2`v ;QQ/ iQ };?i i?2 }`2X P#pBQmbHv- ?2`2 (BM o_) vQm �`2 b�72- #mi vQm

`2�HBx2 ?Qr /B{+mHi Bi BbX aQ A i?BMF BiǶb � p2`v ;QQ/ r�v iQ mM/2`bi�M/ i?2 /B{+mHiv

�M/ +?�HH2M;2b Q7 MQi ?�pBM; i?2 `B;?i +QM/BiBQMb 7Q` T`Qi2+iBM; vQm`b2H7 �;�BMbi }`2-

2bT2+B�HHv �`QmM/ +mHim`�H ?2`Bi�;2 #mBH/BM;bX

JQ`i2M, .B/ i?2 2tT2`B2M+2 KQiBp�i2 vQm iQ �+i QM 2Bi?2` Bbbm2\

o_ 1tT2`i, u2b- A i?BMF Bi r�b ;QQ/- 2bT2+B�HHv QM i?2 b2+QM/ QM2 U�#Qmi +HBK�i2

+?�M;2V i?�i vQm ?�p2 i?2b2 +?�`ib �#Qmi /Bz2`2Mi �bT2+ib �M/ A i?BMF BiǶb ;QQ/ iQ #2

b?QrM r?�i +QmH/ #2 vQm` +QMi`B#miBQMX(iQ +QK#�i +HBK�i2 +?�M;2)

JQ`i2M, h?2 ;�K2 72�im`2b � `2�H HQ+�iBQM BM h`QM/?2BK ULB/�`Qb/QK2M- � +mHim`�H

?2`Bi�;2V �M/ BiǶb QM }`2X >Qr ;QQ/ r�b i?2 `2�HBbK �M/ b2Mb2 Q7 T`2b2M+2\

o_ 1tT2`i, A iQQF Bi �b � ;�K2-bQ �b K2MiBQM2/- A r�b BKK2`b2/- #mi A /B/MǶi b22 Bi

�b p2`v `2�HX h?�i +QmH/ #2 b22M #v i?2 7�+i i?�i A +QmH/ ;2i p2`v +HQb2 iQ i?2 }`2X A7

i?�i r�b � `2�H }`2- i?2 ?2�i rQmH/MǶi H2i vQm ;2i rBi?BM; ky@jy K2i2`b- #mi Q#pBQmbHv

vQm /QMǶi ?�p2 i?�i ?2`2 bQ A iQQF Bi �b � ;�K2X >Qr2p2`- A r�b 7mHHv BMiQ Bi BM i?2 b2Mb2

i?�i A ?�p2 +H�`Biv i?�i i?Bb Bb � ;�KB}2/ 2tT2`B2M+2X



*QM+HmbBQM R9e

JQ`i2M, .Q vQm i?BMF Bi �z2+ib vQm KQ`2 2KQiBQM�HHv #2BM; BM � +Biv vQm FMQr bm+?

�b h`QM/?2BK- +QKT�`2/ iQ � ;2M2`B+ +Biv\

o_ 1tT2`i, u2b- Bi /Q2bX �+im�HHv A r�b i?BMFBM; i?�i A /B/MǶi r�Mi iQ 7�BH �M/ A r�b

� #Bi /Bb�TTQBMi2/ iQ H2i i?2 +?m`+? #m`M #2+�mb2 A /B/MǶi r�Mi i?2 +�i?2/`�H iQ #m`M

/QrMX

JQ`i2M, hQ K�F2 i?2 2tT2`B2M+2 KQ`2 BKK2`bBp2- vQm M�pB;�i2 i?2 ;�K2 mbBM; i?2

oB`imBt PKMBX >Qr r2HH /Q vQm i?BMF i?Bb rQ`Fb\ .B/ vQm 722H BKK2`b2/\

o_ 1tT2`i, q?2M vQm `mM BM i?2 #2;BMMBM; iQ i?2 +�i?2/`�H- vQm 722H � #Bi 7`mbi`�i2/

#2+�mb2 Bi i�F2b � HQi Q7 2zQ`i iQ ;2i i?2`2- #mi i?2M vQm `2�HBx2 i?�i B7 vQm r2`2 �

}`2};?i2` `mMMBM; rBi? ?Qb2b i`vBM; iQ ;2i i?2`2- vQmǶ`2 MQi Dmbi ;QBM; iQ bT`BMi- i?2`2

Bb bQK2 H2p2H Q7 /B{+mHiv KQpBM; �`QmM/X aQ i?2M vQm `2�HBx2 i?�i i?Bb �+im�HHv K�F2b

b2Mb2X aQ v2b- A i?BMF BM i?Bb +�b2 Bi rQ`Fb `2�HHv r2HH #2+�mb2 Bi �+im�HHv /BbTH�vb i?2

b�K2 H2p2H Q7 /B{+mHiv �b B7 vQm r2`2 �+im�HHv };?iBM; }`2bX

JQ`i2M, q?�i TQbBiBp2fM2;�iBp2 �bT2+ib +�M vQm i?BMF Q7 7Q` mbBM; i?2 oB`imBt PKMB

7Q` i?2b2 ivT2b Q7 �TTHB+�iBQMb\

o_ 1tT2`i, A7 i?2`2 Bb � TQBMi r?2`2 vQm �`2 bmTTQb2/ iQ `mM �M/ vQm +�MǶi- i?�i

#`2�Fb i?2 2tT2`B2M+2- #mi i?�iǶb Dmbi � ;HBi+?f#m; KQ`2 i?�M �Mvi?BM; 2Hb2X A i?BMF 7Q`

i?2 2tT2`B2M+2 BiǶb [mBi2 HQ;B+�H r?2M i?2`2 Bb � `2�bQM 7Q` MQi `mMMBM; i?2 b�K2 bT22/

�b vQm MQ`K�HHv rQmH/ Q` KQp2 i?2 b�K2 vQm rQmH/ MQ`K�HHvX aQ BM i?Bb +�b2- i?Bb Bb

BKTHB+Bi i?2`2- bQK2 T2QTH2 KB;?i MQi M2+2bb�`BHv b22 Bi BKK2/B�i2Hv- #mi QM `2~2+iBQM

vQm +�M mM/2`bi�M/ r?vX aQ 7Q` i?Bb T�`iB+mH�` +�b2 Bi K�F2b � HQi Q7 b2Mb2X

JQ`i2M, q?�iǶb i?2 Qp2`�HHf;2M2`�H BKT`2bbBQM Q7 i?2 `mMMBM; T�`i\ .B/ Bi rQ`F r2HH\

o_ 1tT2`i, u2b- Bi rQ`F2/ r2HHX A r�b 7Q+mb2/ KQ`2 QM i?2 +�i?2/`�H �M/ r�b `mMMBM;

�`QmM/ r?2M A M22/2/ iQ �M/ r?2M A ;Qi i?2`2 Bi r�b Dmbi � K�ii2` Q7 }M/BM; i?2 r�i2`

�M/ 2p2`vi?BM;X Ai r�b p2`v BKK2`bBp2X

JQ`i2M, q?�iǶb vQm` Qp2`�HH BKT`2bbBQM Q7 i?2 ;�K2\ qQmH/ vQm `2+QKK2M/ Bi\

o_ 1tT2`i, A i?BMF BiǶb � ;QQ/ T`QiQivT2X �b rBi? �Mvi?BM;- vQm +�M /Q �/DmbiK2Mib-

#mi 7Q` i?2 /2b+`BTiBQM vQm K�/2 7Q` r?�i vQm r�Mi2/ iQ �+?B2p2 rBi? Bi @ A i?BMF BiǶb �

;QQ/ QM2X AǶK bm`2 B7 KQ`2 T2QTH2 �`2 2tTQb2/- vQm +�M ;2i KQ`2 p�Hm�#H2 722/#�+F QM
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r?�i iQ �//- #mi �b � bi�`i BiǶb [mBi2 ;QQ/X AiǶb `2�HHv BKK2`bBp2X A `2�HHv HBF2 Bi �M/ A

i?BMF Bi Bb bQK2i?BM; i?�i rBHH #2 ;QQ/ iQ i`v (7Q` Qi?2` T2QTH2)X

JQ`i2M, q?�i /Q vQm i?BMF +�M #2 BKT`Qp2/\

o_ 1tT2`i, A rQmH/ b�v i?2 #B;;2bi i?BM; rQmH/ #2 #2ii2` rBi? i?2 r�i2`- BM i2`Kb

Q7 r?2`2 Bi Bb vQmǶ`2 �TTHvBM; Bi- #mi A +�MǶi bT2�F 7Q` i?2 +QKTH2tBiv Q7 i?�iX A7 i?Bb Bb

i?2 rQ`F Q7 QM2 T2`bQM- BiǶb p2`v ;QQ/X JQ`2 `2�HBbiB+ r�i2` +�M i�F2 � HQi Q7 2zQ`i �M/

`2bQm`+2bX Ai b?QmH/ #2 TQBMi2/ Qmi iQ �MvQM2 r?Q mb2b Bi r?v i?2`2 Bb MQ BM/B+�iBQM Q7

iBK2X q?2M i?2 ;�K2 2M/b- vQm BMBi�HHv i?BMF ǳA /B/MǶi ?�p2 � r�`MBM;ǴX uQm ?�/ BM �

r�v- rBi? i?2 BM/B+�iQ`X uQm bQ`i Q7 2tT2+i bQK2i?BM; 2Hb2- #mi BM `2�HBiv Bi Bb ?�TT2MBM;

BM i?2 `2�H rQ`H/- r?2M Bi #m`Mb- BiǶb MQi ;QBM; iQ ;Bp2 vQm � HQi Q7 H22r�vX A i?BMF BiǶb �

T`2iiv ;QQ/ +QK#BM�iBQM #2ir22M +QKTQM2Mib Q7 ǳi?Bb Bb � ;�K2 7Q` vQm- bQ r2 ;Bp2 vQm

i?Bb BM/B+�iQ`Ǵ �M/ ǳ�i i?2 b�K2 iBK2 i?2`2 �`2 i?BM;b r2 /QMǶi i2HH vQmX ǳ aQ i?Bb Bb �

;�K2 i?�i Bb BMi2`2biBM;- #mi KB;?i `2[mB`2 bQK2 T2QTH2 iQ `2~2+i QM r?�i ?�TT2Mb bQ

vQm �+im�HHv mM/2`bi�M/ r?�i r�b ;QBM; QMX

JQ`i2M, �Mv Qi?2` +QKK2Mib\ o_ 1tT2`i, A i?BMF Bi r�b ;QQ/X q2HH /QM2X A HBF2

i?�i Bi b2M/b i?2 K2bb�;2 vQm r�Mi iQ b2M/X



   

 

 

Taking part in the research project 
” Immersive Technologies for Learning and Training” 

 
This is an inquiry about participation in a research project where the main purpose is to to 
explore the potentials and limitations of Immersive Technologies (virtual/mixed/augmented reality, 
VR/MR/AR) for learning and training in different areas, as a part of master student projects at 
Innovative Technologies for Learning (IMTEL) VR lab. To conduct this research, we will need to 
investigate the development and use of immersive technologies for learning and training in various 
contexts, including learning of language and mathematics, visualization of climate change, immersive 
exploration of historical manuscripts, workplace training and visualization of medical procedures. In 
this form we will give you information about the purpose of the project and what your participation 
will involve. 
 
Purpose of the project 
To conduct this research, we will need to analyze the use immersive technologies for learning and 
training in various contexts, including learning of language and mathematics, visualization of climate 
change, immersive exploration of historical manuscripts, workplace training and visualization of 
medical procedures. The goal is to develop innovative learning methods and tools using immersive 
technologies. 
 
Who is responsible for the research project?  
NTNU, Department of Education and Lifelong learning is the institution responsible for the project.  
 
Why are you being asked to participate?  
You are asked to participate because you are a potential user of educational applications developed as 
a part of this project and have visited our lab/expressed interest in immersive technologies. Your 
feedback is important for develop innovative learning methods and tools. 
 
What does participation involve for you? 
You will be ask to test immersive applications for learning and training purposes and then give 
feedbacks in the form of questionnaires and interviews/group interviews. 
 
Participation is voluntary  
Participation in the project is voluntary. If you chose to participate, you can withdraw your consent at 
any time without giving a reason. All information about you will then be made anonymous. There will 
be no negative consequences for you if you chose not to participate or later decide to withdraw.  
 
Your personal privacy – how we will store and use your personal data  
We will only use your personal data for the purpose(s) specified in this information letter. We will 
process your personal data confidentially and in accordance with data protection legislation (the 
General Data Protection Regulation and Personal Data Act). Any data that can be traced to individual 
participants will be kept confidential and anonymized before being used for research purposes. Parts of 
the sound recordings will be transcribed (written down) and stored electronically. All source data will 
be handled and stored in accordance with the existing regulations by NTNU as the responsible 
institution and only persons associated with the project (IMTEL VR lab research personnel and master 
students) will have access to them.  
 
 
 



   

 

What will happen to your personal data at the end of the research project?  
The project is scheduled to end 31.12.2020. All data will be anonymized at the end of the project, e.g. 
audio and video will be deleted when transcripts and analysis of data are completed, except for 
selected video and photo material to be used for research purpose. These and anonymized recordings 
from the inside of the virtual environments may be used for demonstrations in research context in such 
a way that no information will be linked to individuals. Scientific reports and presentations from this 
study might contain recordings from the VR/MR/AR sessions, questionnaire results, anonymized 
photos/videos from the sessions and anonymized citations from the interviews. 
 
Your rights  
So long as you can be identified in the collected data, you have the right to: 

- access the personal data that is being processed about you  
- request that your personal data is deleted 
- request that incorrect personal data about you is corrected/rectified 
- receive a copy of your personal data (data portability), and 
- send a complaint to the Data Protection Officer or The Norwegian Data Protection Authority 

regarding the processing of your personal data 
 

What gives us the right to process your personal data?  
We will process your personal data based on your consent.  
 
Based on an agreement with NTNU, NSD – The Norwegian Centre for Research Data AS has assessed 
that the processing of personal data in this project is in accordance with data protection legislation.  
 
Where can I find out more? 
If you have questions about the project, or want to exercise your rights, contact:  

• Ekaterina Prasolova-Førland (Department of Education and Lifelong Learning, NTNU) 
• phone: +47 99 44 08 61, email: ekaterip@ntnu.no  
• NSD – The Norwegian Centre for Research Data AS, by email: (personverntjenester@nsd.no) 

or by telephone: +47 55 58 21 17. 
 
------------------------------------------------------------------------------------------------------------------------- 
Consent form  
 
I have received and understood information about the project Immersive Technologies for Learning 
and Training and have been given the opportunity to ask questions. I hereby declare my consent that 
my data in relation to Immersive Technologies for Learning and Training may be stored, documented 
and used for research and educational purposes as described above. I give consent for my personal 
data to be processed until the end date of the project, approx. 31.12.2020  
 
 
Jose Garcia, May 13th, 2020 
---------------------------------------------------------------------------------------------------------------- 
(Signed by participant, date) 
 



"B#HBQ;`�T?v

(R) .�pB/ JX J�`FQrBix 2i �HX ǳAKK2`bBp2 oB`im�H _2�HBiv 6B2H/ h`BTb 6�+BHBi�i2 G2�`M@
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