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ě *AhuS1_* qSa kyR8fyj ě

q?v i?2 lEǶb 6Bb+�H *?�`i2` Bb .QQK2/ iQ 6�BH
�M �M�HvbBb Q7 �mbi2`Biv 1+QMQKB+b /m`BM; i?2 6B`bi �M/

i?2 a2+QM/ *�K2`QM :Qp2`MK2Mib 

_B+?�`/ Jm`T?vR �M/ _QM2M S�H�Mk

RS`Q72bbQ` Q7 S`�+iB+2 BM AMi2`M�iBQM�H SQHBiB+�H 1+QMQKv- *Biv lMBp2`bBiv GQM/QMc .B`2+iQ` Q7 h�t
_2b2�`+? lE

kS`Q72bbQ` Q7 AMi2`M�iBQM�H SQHBiB+�H 1+QMQKv- *Biv lMBp2`bBiv GQM/QM

R3 LQp2K#2` kyR8

 q2 rQmH/ HBF2 iQ i?�MF i?2 K2K#2`b Q7 i?2 *AhuS1_* rQ`Fb?QT QM i?2 k3i? P+iQ#2` kyR8 7Q` i?2B` ?2HT7mH
BMbB;?ib �M/ +QKK2MibX q2 i?�MF- BM T�`iB+mH�`- S`Q7X S?QiBb Gvb�M/`Qm Q7 *AhuS1_* 7Q` ?Bb +QKK2Mib QM �M
2�`HB2` p2`bBQM Q7 i?Bb T�T2`X q2 FBM/Hv �+FMQrH2/;2 `2b2�`+? �bbBbi�M+2 T`QpB/2/ #v >�MM�? S2i2`b2MX *QKK2Mib
�`2 r2H+QK2 pB� `B+?�`/XKm`T?v!+BivX�+XmF Q` `QM2MXT�H�MXR!+BivX�+XmF

R



ě *AhuS1_* qSa kyR8fyj ě

_ Jl_S>u � _ S�G�L kyR8

�#bi`�+i h?2 2+QMQKB+ `�iBQM�H2 7Q` �mbi2`Biv TQHB+B2b ?�`Fb #�+F iQ � ?B;?Hv +QMi`Qp2`bB�H
T`QTQb�Hb i?�i Q`B;BM�i2/ BM i?2 RNNyb FMQrM �b ǵ2tT�MbBQM�`v }b+�H +QMi`�+iBQMXǶ h?Bb T�T2`
2tTHQ`2b i?2b2 B/2�b `2H�iBM; iQ �mbi2`Biv �M/ bm;;2bib i?�i K�ii2`b ?�p2 MQi rQ`F2/ Qmi �b :2Q`;2
Pb#Q`M2 2tT2+i2/X 6m`i?2`KQ`2- bBM+2 i?2 #`Q�/ �bbmKTiBQMb K�/2 #v >J h`2�bm`v �M/ i?2 P"_
`2K�BM i?2 b�K2 BM kyR8 �b i?2v r2`2 BM kyRy- i?2 T�T2` T`2b2Mib �M �`;mK2Mi r?v �mbi2`Biv TH�Mb
7Q` i?2 T2`BQ/ kyReĜkyky �`2 �HbQ mMHBF2Hv iQ bm++22/X

h?2 +Q`2 �`;mK2Mib BM i?2 T�T2` +�M #2 bmKK�`Bb2/ #v i?2 7QHHQrBM; #mHH2i TQBMib,

Ç SQHBiB+�HHv KQiBp�i2/ bm;;2biBQMb i?�i i?2 2+QMQKv +`�b?2/ BM kyydĜy3 #2+�mb2 Q7 G�#Qm`Ƕb
Qp2`bT2M/BM; �`2 MQi bmTTQ`i2/ #v i?2 /�i�X AM/22/- #v i?2 iBK2 Bi H27i Q{+2 i?2 G�#Qm`
;Qp2`MK2Mi ?�/ �/QTi2/ � KQ`2 `2�HBbiB+ #�bBb 7Q` 2+QMQKB+ 7Q`2+�biBM; i?�M i?2 7QHHQrBM;
;Qp2`MK2MiX

Ç AM +QMi`�bi iQ i?2 ;2M2`�HHv T2`+2Bp2/ pB2r- �mbi2`Biv QMHv ?Bi +m``2Mi bT2M/BM; T2` ?2�/ 7`QK
kyRj QMr�`/b- 7`QK r?B+? iBK2 QM � bB;MB}+�Mi /QrMr�`/ i`2M/ BM +m``2Mi bT2M/BM; T2` ?2�/
Q7 TQTmH�iBQM Bb MQiB+2�#H2 BM i?2 �p�BH�#H2 /�i� �M/ 7Q`2+�bibX

Ç .2bTBi2 i?2 `?2iQ`B+ Q7 BM+`2�bBM; �M/ BMiQH2`�#H2 /2#i BMi2`2bi #m`/2M- i?2 �+im�H +Qbi T2`
?2�/ BM kyR8ĜRe Bb mMHBF2Hv iQ #2 ;`2�i2` i?�M T`2@+`BbBb H2p2Hb QM � T2` +�TBi� #�bBbX

Ç h?2 b2+QM/ *�K2`QM ;Qp2`MK2Mi Bb TH�MMBM; iQ BM+`2�b2 ;Qp2`MK2Mi bT2M/BM;- T�`iB+mH�`Hv
BM /Bb+`2iBQM�`v �`2�b �i �`QmM/ i?2 iBK2 Q7 i?2 M2ti ;2M2`�H 2H2+iBQM BM kykyX

Ç h?2`2 ?�b #22M � 7mM/�K2Mi�H b?B7i BM i?2 r�v i?�i ;Qp2`MK2Mi bT2M/BM; #2M2}ib T2QTH2 BM
i?2 lEX ǵ622H ;QQ/ Bi2KbǶ bT2M/BM; U?2�Hi?- 2/m+�iBQM- BM7`�bi`m+im`2V T2` +�TBi� ?�b /2+HBM2/
b?�`THv bBM+2 kyy3- r?BH2 �MMm�HHv K�M�;2/ bT2M/BM; UK�BMHv r2H7�`2 �M/ /2#i BMi2`2biV ?�b
BM+`2�b2/X h?2b2 /Bp2`;BM; i`2M/b +H2�`Hv ?�p2 /Bz2`2MiB�H 2z2+ib QM ;`QmTb BM bQ+B2ivX

Ç :Qp2`MK2Mi TQHB+v �BKb iQ BM+`2�b2 BM+QK2 i�t �M/ M�iBQM�H BMbm`�M+2 �b � T`QTQ`iBQM Q7
Qp2`�HH `2p2Mm2- �M/ �i `�i2b BM 2t+2bb Q7 :.S ;`Qri?- BM i?2 M2ti }p2 v2�`b- r?BHbi `2/m+BM;
+Q`TQ`�iBQM i�t2b bB;MB}+�MiHvX

Ç h?2 ;Qp2`MK2Mi 7Q`2+�bi2` Ĝ i?2 P{+2 7Q` "m/;2i _2bTQMbB#BHBiv UP"_V Ĝ Bb �/QTiBM; � HQr-
�M/ BM Qm` pB2r- mM`2�HBbiB+ KmHiBTHB2` 7Q` ;Qp2`MK2Mi bT2M/BM; U`�M;2 Q7 yXe iQ RXyVX h?Bb Bb
Km+? HQr2` i?�M i?2 QM2 �/QTi2/ #v i?2 AJ6 UyXN iQ RXdV Q` ai�M/�`/ � SQQ` UmT iQ kX8VX
h?2 HQr KmHiBTHB2` �/QTi2/ #v i?2 P"_ ?�b H2/ iQ T2`bBbi2Mi Qp2`2biBK�iBQM Q7 i?2 #2M2}i
Q7 �mbi2`Biv �M/ +QMbi�Mi mTr�`/b `2pBbBQM Q7 Tm#HB+ #Q``QrBM; M22/bX

Ç h?2 P{+2 7Q` "m/;2i _2bTQMbB#BHBiv 7Q`2+�bib 7Q` #�H�M+BM; i?2 #QQFb #v kyky Bb T`2KBb2/
QM p2`v bB;MB}+�Mi- �M/ BM Qm` pB2r mM`2�HBbiB+- +?�M;2b BM i?2 T�ii2`M Q7 #2?�pBQm` Q7 i?2
T`Bp�i2 b2+iQ` rBi?BM i?2 lE 2+QMQKv �M/ i?2 2ti2`M�H b2+iQ`b Qp2` i?2 M2ti 72r v2�`bX

Ç h?2 6Bb+�H *?�`i2` Bb M2Bi?2` 72�bB#H2- MQ` /2bB`�#H2- 7Q` i?2 lE 2+QMQKvX
Ç Ai Bb MQi /2bB`�#H2 #2+�mb2 Bi Bb T`2KBb2/ QM +QMbB/2`�#H2 ;`QrBM; /2#i #m`/2Mb b?QmH/2`2/

#v i?2 T`Bp�i2 b2+iQ`b U?Qmb2?QH/b �M/ #mbBM2bb +QKKmMBivV �M/ Qp2`b2�b i`�/2 b2+iQ`X
Ç Ai Bb MQi 72�bB#H2 #2+�mb2 Bi �bbmK2b � HBM2�` �M/ ?B;?Hv K�;MB}2/ T`QD2+iBQMb Q7 ;`Qri? i`2M/b

BM i?2 T`Bp�i2 �M/ 2ti2`M�H b2+iQ`b i?�i #2;�M �M 2Bi?2` BM i?2 KB//H2 Q` kyR9 Q` i?2 2�`Hv
kyR8 BMiQ i?2 7mim`2 #mi �`2 p2`v mMHBF2Hv iQ +QMiBMm2 mM�#�i2/X

Ç A7 i?2 `�i2 Q7 BM�++m`�+v Q7 P"_ 7Q`2+�bib 7`QK kyRRĜRk iQ kyR8ĜRe r�b `2THB+�i2/ BM i?2
v2�`b kyR8ĜRe iQ kyRNĜky i?2M- #�b2/ QM i?2 CmHv kyR8 P"_ 7Q`2+�bi- �M �//BiBQM�H ȠRek
#BHHBQM rQmH/ #2 #Q``Qr2/ Qp2` i?Bb T2`BQ/- �M/ �i i?2 2M/ Q7 i?2 kyR8@kyky T�`HB�K2Mi i?2
#m/;2i rQmH/ MQi #2 `mMMBM; � bm`THmb Q7 ȠRyXk #BHHBQM #mi rQmH/ BMbi2�/ #2 b?QrBM; � /2}+Bi
Q7 ȠjNXj #BHHBQMX

k



ě *AhuS1_* qSa kyR8fyj ě

q>u h>1 6Aa*�G *>�_h1_ Aa .PPJ1. hP 6�AG

S�`i R, AMi`Q/m+iBQM
h?2 i2`K �mbi2`Biv 2Mi2`2/ i?2 TQHBiB+�H M�``�iBp2 BM i?2 lE rBi? i?2 �b+2Mi iQ Q{+2 Q7 :2Q`;2
Pb#Q`M2 BM kyRyXR h?2 2+QMQKB+ `�iBQM�H2 7Q` �mbi2`Biv TQHB+B2b r�b #�b2/ QM i?`22 T`2KBb2bX
6B`bi r�b i?2 T`2KBb2 i?�i i?2 lE 2+QMQKv r�b ǵ#`QF2MǶ �M/ M22/2/ `�/B+�H bi`m+im`�H +?�M;2X
a2+QM/ r�b i?2 T`2KBb2 i?�i ;Qp2`MK2Mib Kmbi ǵ#�H�M+2 i?2 #QQFbǶ- �M/ ?2M+2 +�MMQi #Q``Qr
iQ BMp2bi- �M/ i?B`/- i?�i #�H�M+BM; i?2 #QQFb Bb i?2 �TT`QT`B�i2 TQHB+v BM �Mv 2p2Mi iQ biBKmH�i2
;`Qri?X Ai Bb MQi Qm` BMi2MiBQM BM i?Bb T�T2` iQ `2+�HH i?2 ?BbiQ`B+�H 2pQHmiBQM Q7 i?2b2 B/2�bX q2
MQi2- ?Qr2p2`- i?�i �i 2�`Hv bi�;2b i?2 i?`22 T`2KBb2b r2`2 MQi M2+2bb�`BHv HBMF2/ iQ QM2 �MQi?2`
�M/ r2`2 MQi +QMbB/2`2/ T�`i Q7 � +QKT`2?2MbBp2 T?BHQbQT?vX �i i?2 BMBiB�H bi�;2- i?2 *�K2`QM
;Qp2`MK2Mi bBKTHv 7QmM/ Bib2H7 BM � TQbBiBQM i?�i Bi /2b+`B#2/ �b ǵ`mMMBM; Qmi Q7 KQM2vǶ K2�MBM;
i?�i Bi `2bBbi2/ +�HHb 7Q` ǵ/2#i@7m2HH2/ i�t +mib �M/ 2ti`� bT2M/BM;ǶXk Ai r�b QMHv iQr�`/b i?2 2M/
Q7 Bib }`bi v2�` BM Q{+2 i?�i i?2 i?2K2 Q7 ǵ`mMMBM; Qmi Q7 KQM2vǶ r�b `2TH�+2/ #v i?2 i?2K2
Q7 i?2 ǵ#`QF2M 2+QMQKv-Ƕ �M/ i?2 +�mb2b Q7 i?2 ǵ#`QF2M 2+QMQKvǶ- BM im`M- r2`2 HBMF2/ }`KHv iQ
G�#Qm`Ƕb bi2r�`/b?BT Q7 i?2 2+QMQKv T`BQ` iQ i?2 +`BbBbXj

h?2 +Q`2 �`;mK2Mi 7Q` �mbi2`Biv 2+QMQKB+b �b i?2 ?�`#BM;2` Q7 2+QMQKB+ ;`Qri? ?�`Fb #�+F
iQ ?B;?Hv +QMi`Qp2`bB�H T`QTQb�Hb i?�i Q`B;BM�i2/ BM i?2 RNNyb FMQrM �b ǵ2tT�MbBQM�`v }b+�H
+QMi`�+iBQMXǶ9 h?2 B/2� #2?BM/ i?2b2 T`QTQb�Hb Bb i?�i i?2 Tm#HB+ �M/ T`Bp�i2 b2+iQ`b +QKT2i2
Qp2` i?2 b�K2 TQQH Q7 +�TBi�HX Ai 7QHHQrb i?�i B7 � TQHB+v Q7 /2HB#2`�i2 /2~�iBQM BM r�;2b- T`B+2b �M/
Tm#HB+ bT2M/BM; i?`Qm;? `2/m+iBQM BM i?2 bi�i2Ƕb #m/;2ib- /2}+Bib �M/ /2#ib r�b Tm`bm2/- i?2M
#mbBM2bb +QM}/2M+2 rQmH/ #2 +`2�i2/ �b i?2 7QmM/�iBQM 7Q` ;`Qri?X h?2 bi�i2 rQmH/ MQ HQM;2`
#2 ǵ+`Qr/BM; QmiǶ i?2 T`Bp�i2 b2+iQ` BM � `�+2 iQ +QKK�M/ b+�`+2 +�TBi�H- `2bQm`+2b Q` H�#Qm`X
h?2 �bbmKTiBQM Bb i?�i T`Bp�i2 b2+iQ`Ƕb mb2 Q7 i?2b2 `2bQm`+2b UHQr2` +Qbi Q7 +�TBi�H- `2bQm`+2b
Q` H�#Qm`V rQmH/ `2bmHi BM ?B;?2` ;`Qri? i?�M B7 i?2v r2`2 mb2/ #v i?2 bi�i2 U7Q` /Bb+mbbBQM b22,
"�``v � .2p2`2mt- RNN8c "Hvi?- kyRjVX

1tT�MbBQM�`v }b+�H +QMi`�+iBQM i?2Q`v Bb T`2/B+�i2/- BM Qi?2` rQ`/b- QM i?`22 HBMF2/- #mi
?B;?Hv +QMi`Qp2`bB�H �bbmKTiBQMb, }`bi- i?�i i?2`2 Bb � }MBi2 TQQH Q7 �p�BH�#H2 +�TBi�H �i � M�iBQM�H
H2p2Hc b2+QM/- i?�i BMi2`2bi `�i2b �i M�iBQM�H H2p2H �`2 /2i2`KBM2/ #v � bBKTH2 /2K�M/ �M/ bmTTHv
+m`p2c �M/ i?B`/- i?�i T`Bp�i2 b2+iQ` BMp2biK2Mi U�M/ +Q``2bTQM/BM;Hv- /2#iV Bb �Hr�vb T`272`�#H2
iQ i?2 Tm#HB+ b2+iQ` BMp2biK2Mi U�M/ ?2M+2 �HbQ /2#iVX8

Rh?2 TQHBiB+�H 2+QMQKv Q7 i?2 lE r�b �HKQbi r?QHHv mM7�KBHB�` rBi? i?2 +QM+2Ti Q7 �mbi2`Biv #27Q`2 kyRyX Ai
Bb i`m2 i?�i :Q`/QM "`QrM ?�/ bT2Mi Km+? Q7 i?2 T`2pBQmb i?B`i22M v2�`b /Bb+mbbBM; r?�i ?2 +�HH2/ T`m/2M+2-
�M/ BM i?2 T`Q+2bb T2`bm�/2/ ?Bb K�BM TQHBiB+�H QTTQM2Mib i?�i i?Bb r�b � TQHB+v i?�i i?2v iQQ Kmbi Tm`bm2- #mi
?Bb K2�MBM; r�b p2`v /Bz2`2Mi 7`QK i?2 �mbi2`Biv i?�i r�b iQ 7QHHQr ?Bb T2`BQ/ Q7 Q{+2X :Q`/QM "`QrM /2}M2/
T`m/2M+2 BM irQ r�vb BM RNN3, i?2`2 r�b i?2 ;QH/2M `mH2 i?�i b�B/ i?�i Qp2` i?2 2+QMQKB+ +v+H2 i?2 :Qp2`MK2Mi
rQmH/ #Q``Qr QMHv iQ BMp2bi �M/ MQi iQ 7mM/ +m``2Mi bT2M/BM;c �M/ i?2M i?2`2 r�b i?2 bmbi�BM�#H2 BMp2biK2Mi `mH2
i?�i `2[mB`2/ i?�i M2i Tm#HB+ /2#i �b � T`QTQ`iBQM Q7 :.S rQmH/ #2 ?2H/ Qp2` i?2 2+QMQKB+ +v+H2 �i � bi�#H2 �M/
T`m/2Mi H2p2H U*?�M+2HHQ` Q7 i?2 1t+?2[m2`- RNN3VX AM T`�+iB+2 i?Bb r�b BMi2`T`2i2/ �b #�H�M+BM; i?2 ;Qp2`MK2MiǶb
#QQFb Qp2` �M 2+QMQKB+ +v+H2X Ai r�b mM7Q`imM�i2 7Q` "`QrMǶb H2;�+v i?�i ?2 /2+H�`2/ �M BMi2MiBQM iQ 2M/ i?2 2M/
Q7 #QQK �M/ #mbi +v+H2b BM i?2 lE 2+QMQKv r?2M i?�i /B/ MQi ?�TT2MX a22 *?�M+2HHQ` Q7 i?2 1t+?2[m2`- RNNN-
T�`� RXe UEB`FmT- kyy3VX

ka22 7Q` BMbi�M+2, ?iiT,ffrrrXi2H2;`�T?X+QXmFfM2rbfTQHBiB+bfNRyd938f:2Q`;2@Pb#Q`M2@lE@?�b@`mM@Qmi@Q7@
KQM2vX?iKH

jh?2 �`;mK2Mi r�b i?�i #v `mMMBM; � +QMi`QHH2/ #Q``QrBM; T`Q;`�K T`BQ` iQ i?2 +`BbBb �i �M �++2Ti�#H2 H2p2H-
i?2 "`BiBb? ;Qp2`MK2Mi 7QmM/ Bib2H7 mMT`2T�`2/ iQ /2�H rBi? � K�DQ` 2tQ;2MQmb b?Q+F Q7 i?2 K�;MBim/2 Q7 i?2
+`BbBb Q7 kyydĜ3 �M/ ǵ`�M Qmi Q7 KQM2vǶ �i � +`m+B�H TQBMiX >2M+2- :Q`/QM "`QrMǶb ǵT`m/2M+2Ƕ r�b MQ HQM;2` i?2
�TT`QT`B�i2 TQHB+vX

9h?2`2 Bb �M QM;QBM; /2#�i2 rBi? `2;�`/b iQ �/QTiBM; TQHB+B2b Q7 #�H�M+2/ #m/;2i `mH2 U""_VX h?2 1m`QT2�M
lMBQM Bb BMi`Q/m+BM; i?2 bQ@+�HH2/ }b+�H +QKT�+i i?�i rQmH/ `2[mB`2 ;Qp2`MK2Mi #m/;2ib iQ #2 #�H�M+2 BM bm`THmb
rBi? � K�tBKmK H2p2H Q7 �MMm�H bi`m+im`�H /2}+Bi Q7 yX8W Q7 :.S U:?BH�`/B � _QbbB- kyR9VX h?Bb T�T2` Bb MQi
BMi2M/2/ �b � +QMi`B#miBQM iQ i?2 +QMbB/2`�#H2 i?2Q`2iB+�H rQ`F QM ""_X _�i?2` r2 �M�Hvb2 +m``2Mi �M/ TH�MM2/
TQHB+B2b Q7 i?2 lE ;Qp2`MK2Mi BM Q`/2` iQ ;�m;2 i?2B` 72�bB#BHBiv Q` BM/22/- /2bB`�#BHBivX

8Ai Bb MQi Qm` BMi2MiBQM iQ /Bb+mbb BM /2Ti? i?2 �`;mK2Mib i?�i /`Bp2 bm+? i?2Q`B2bX am{+2 iQ b�v i?�i BM Qm`
pB2r- MQM2 Q7 i?2b2 �bbmKTiBQMb +Q``2bTQM/b iQ i?2 `2�HBiv Q7 KQ/2`M- ;HQ#�HBx2/ }M�M+B�H K�`F2ibX

j



ě *AhuS1_* qSa kyR8fyj ě

_ Jl_S>u � _ S�G�L kyR8

h?Bb #2HB27 BM i?2 bmT2`BQ` T2`7Q`K�M+2 Q7 i?2 T`Bp�i2 b2+iQ` ?�b #22M BKTHB+Bi BM i?2 7Q`2+�biBM;
K2i?Q/QHQ;v �/QTi2/ #v i?2 lE P{+2 7Q` "m/;2i _2bTQMbB#BHBiv UP"_V- r?B+? :2Q`;2 Pb#Q`M2
2bi�#HBb?2/ BM kyRy iQ �m/Bi i?2 h`2�bm`vǶb 2+QMQKB+ 7Q`2+�bib U� i�bF T`2pBQmbHv mM/2`i�F2M 7Q`
G�#Qm` #v i?2 L�iBQM�H �m/Bi P{+2VX h?2 P"_ ?�b rQ`F2/ QM i?2 �bbmKTiBQM bBM+2 kyRy i?�i
i?2 KmHiBTHB2`e iQ #2 �TTHB2/ iQ ;Qp2`MK2Mi `2p2Mm2 bT2M/BM; ?�b #22M �`QmM/ yXe QM �p2`�;2X
h?2 P"_ ?�b #22M � HBiiH2 KQ`2 ;2M2`Qmb rBi? i?2 KmHiBTHB2` BKT�+i Q7 ;Qp2`MK2Mi BMp2biK2Mi
bT2M/BM;- r?2`2 Bi ?�b �bbmK2/ i?2 KmHiBTHB2` iQ #2 R UP{+2 7Q` "m/;2i _2bTQMbB#BHBiv- kyR8-
jNVX h?2 BKTHB+�iBQMb Q7 i?2 P"_Ƕb K2i?Q/QHQ;v �`2 7�` `2�+?BM;, *QMi`Qp2`bB�HHv- �b r2 rBHH
/Bb+mbb #2HQr- i?2 P"_Ƕb 7Q`2+�biBM; K2i?Q/QHQ;v �bbmK2b i?�i ;Qp2`MK2Mi `2p2Mm2 bT2M/BM;
�+im�HHv `2/m+2b :.S- r?BHbi ;Qp2`MK2Mi BMp2biK2Mi +QmH/ �i #2bi Dmbi `2+Qp2` +QbiX Ai 7QHHQrb
7`QK i?Bb K2i?Q/QHQ;v i?�i �Mv i`�Mb72` Q7 `2bQm`+2b iQ i?2 T`Bp�i2 b2+iQ` Ĝ r?2i?2` #v i�t +mib
Q` `2/m+iBQM BM bT2M/BM; Ĝ Bb #QmM/ iQ BM+`2�b2 i?2 ;`Qri? `�i2 BM i?2 2+QMQKvX

AM �//BiBQM iQ i?2b2 �bbmKTiBQMb- ǵ2tT�MbBQM�`v }b+�H +QMi`�+iBQMǶ Bb �++QKT�MB2/ #v �MQi?2`
BKTHB+Bi #mi 2[m�HHv /2#�i2�#H2 �bbmKTiBQM i?�i +�M #2 /2b+`B#2/ �b 7`QMi@HQ�/BM; i`�MbKBbbBQM
K2+?�MBbKX h?Bb Bb i?�i QM+2 i?2 bi�i2 ?�b �MMQmM+2/ Bib BMi2MiBQM iQ `2/m+2 /2K�M/ 7Q`
`2bQm`+2b �M/ i�t `2p2Mm2b- i?2 T`Bp�i2 b2+iQ` `2bTQM/b #v #Q``QrBM; KQ`2 BM �MiB+BT�iBQM Q7 i?�i
+QK#BM�iBQM Q7 ;`QrBM; BM+QK2 �M/ `2/m+2/ i�t�iBQM bBM+2 i?2b2 rQmH/- BM �M B/2�H rQ`H/- T`QpB/2
i?2 K2�Mb 7Q` `2T�vK2Mi Q7 i?�i #Q``QrBM;X h?Bb TQBMi Bb +`m+B�HX Ai K2�Mi i?�i ;Qp2`MK2Mi
+QmH/ #2 BM/Bz2`2Mi iQ `BbBM; T`Bp�i2 b2+iQ` /2#i #2+�mb2 i?2v �`;m2/ i?�i `2/m+2/ ;Qp2`MK2Mi
�+iBpBiv rQmH/ K�F2 i?�i T`Bp�i2 b2+iQ` /2#i �zQ`/�#H2X

h?2 �bbmKTiBQM Q7 � 7`QMi@HQ�/BM; i`�MbKBbbBQM K2+?�MBbK +�M #2 7m`i?2` /Bb@�;;`2;�i2/
BMiQ irQ `2H�i2/ i?2Q`B2bX h?2 }`bi Bb i?�i i?2 T`Bp�i2 b2+iQ` `2�+ib BM �MiB+BT�iBQM iQ 7mim`2
BKT�+i Q7 /2+H�`2/ TQHB+v r?B+? Bb K�i+?2/ #v i?2 +QKK2Mbm`�i2 #2HB27 i?�i ;Qp2`MK2Mi Kmbi
/2p2HQT �M/ Mm`im`2 i?2 +`2/B#BHBiv Q7 Bib QrM TQHB+v �MMQmM+2K2Mib BM Q`/2` iQ 2Mbm`2 i?�i i?2b2
�MMQmM+2K2Mib ?�p2 i?2B` BMi2M/2/ 2z2+ibX

a2+QM/- #mi MQi M2+2bb�`BHv `2H�i2/- Bb i?2 #2HB27 i?�i T`Bp�i2 b2+iQ` #Q``QrBM; rQmH/ BM+`2�b2
QM+2 � TQHB+v Q7 �mbi2`Biv Bb �MMQmM+2/ #2+�mb2 i?2 T`Bp�i2 b2+iQ` #2HB2p2b BM i?2 MQiBQM Q7
2tT�MbBQM�`v }b+�H +QMi`�+iBQM i?2Q`vX �Hi?Qm;? `�`2Hv T`2b2Mi2/ BM i?2b2 i2`Kb- BM 2z2+i- �
TQHB+v Q7 2tT�MbBQM�`v }b+�H +QMi`�+iBQM rQmH/ b?B7i- i?2M- i?2 /2#i #m`/2Mb BM i?2 2+QMQKv 7`QK
i?2 Tm#HB+ iQ T`Bp�i2 b2+iQ`bX �M �`;mK2Mi 7Q` BM+`2�bBM; T`Bp�i2 b2+iQ`b /2#i- ?Qr2p2`- /Q2b
MQi bQmM/ HBF2 � rBMM�#H2 TQHBiB+�H 7Q`KmH�X LQi bm`T`BbBM;Hv- T2`?�Tb- i?Bb bB/2 Q7 i?2 2[m�iBQM
Bb `�`2Hv �/p2`iBb2/ BM i?2 TQHBiB+�H /2#�i2b BM i?2 lEX PM2 Q7 i?2 �`;mK2Mib T`2b2Mi2/ BM i?Bb
T�T2` Bb i?�i Bi b?QmH/ #2 /Bb+mbb2/X

h?Bb T�T2` 2tTHQ`2b i?2b2 B/2�b `2H�iBM; iQ �mbi2`Biv �M/ bm;;2bib i?�i K�ii2`b ?�p2 MQi
rQ`F2/ Qmi �b :2Q`;2 Pb#Q`M2 2tT2+i2/X 6m`i?2`KQ`2- bBM+2 i?2 #`Q�/ �bbmKTiBQMb K�/2 #v
>J h`2�bm`v �M/ i?2 P"_ `2K�BM i?2 b�K2 BM kyR8 �b i?2v r2`2 BM kyRy- i?2 T�T2` �M�Hvb2b
i?2 `2�bQMb r?v i?2 �mbi2`Biv TH�Mb 7Q` i?2 T2`BQ/ kyRe iQ kyky Bb mMHBF2Hv iQ bm++22/X hQ `2�+?
i?2b2 +QM+HmbBQMb i?2 T�T2` Bb bTHBi BMiQ � MmK#2` Q7 T�`ibX

S�`i k Q7 i?2 T�T2` 2t�KBM2b r?2i?2` Q` MQi i?2 }`bi *�K2`QM ;Qp2`MK2Mi �/QTi2/ �mbi2`Biv
TQHB+vX h?2 [m2biBQM Bb `2H2p�Mi bBM+2 bQK2 2+QMQKBbib- BM+Hm/BM; S�mH E`m;K�M UE`m;K�M-
kyR8V- ?�p2 bm;;2bi2/ i?�i �7i2` kyRk i?Bb TQHB+v r�b H�`;2Hv �#�M/QM2/- 2p2M B7 i?2 `?2iQ`B+ r�b
MQiX

eAM 2+QMQKB+b- i?2 }b+�H KmHiBTHB2` Bb i?2 `�iBQ Q7 � +?�M;2 BM M�iBQM�H BM+QK2 iQ i?2 +?�M;2 BM ;Qp2`MK2Mi
bT2M/BM; i?�i +�mb2b BiX q?2M i?Bb KmHiBTHB2` 2t+22/b QM2 i?2 2M?�M+2/ 2z2+i QM M�iBQM�H BM+QK2 Bb +�HH2/
i?2 KmHiBTHB2` 2z2+iX h?2 K2+?�MBbK i?�i +�M ;Bp2 `Bb2 iQ � KmHiBTHB2` 2z2+i Bb i?�i �M BMBiB�H BM+`2K2Mi�H
�KQmMi Q7 bT2M/BM; +�M H2�/ iQ BM+`2�b2/ +QMbmKTiBQM bT2M/BM;- BM+`2�bBM; BM+QK2 7m`i?2` �M/ ?2M+2 7m`i?2`
BM+`2�bBM; +QMbmKTiBQM- 2i+X- `2bmHiBM; BM �M Qp2`�HH BM+`2�b2 BM M�iBQM�H BM+QK2 ;`2�i2` i?�M i?2 BMBiB�H BM+`2K2Mi�H
�KQmMi Q7 bT2M/BM;X AM Qi?2` rQ`/b- �M BMBiB�H +?�M;2 BM �;;`2;�i2 /2K�M/ K�v +�mb2 � +?�M;2 BM �;;`2;�i2
QmiTmi U�M/ ?2M+2 i?2 �;;`2;�i2 BM+QK2 i?�i Bi ;2M2`�i2bV i?�i Bb � KmHiBTH2 Q7 i?2 BMBiB�H +?�M;2X aQm`+2,
?iiTb,ff2MXrBFBT2/B�XQ`;frBFBf6Bb+�HnKmHiBTHB2`
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ě *AhuS1_* qSa kyR8fyj ě

q>u h>1 6Aa*�G *>�_h1_ Aa .PPJ1. hP 6�AG

S�`i j 2tTHQ`2b r?�i i?2 BKTHB+�iBQMb Q7 i?2 TQHB+v Q7 �mbi2`Biv ?�p2 #22M QM i�t `2p2Mm2b
�M/ p�`BQmb ivT2b Q7 bT2M/BM; �M/ 2tTH�BMb �b � +QMb2[m2M+2 r?v i?2 7Q+mb Q7 �mbi2`Biv TQHB+v
?�b MQr +QK2 iQ `2bi QM bQ+B�H b2+m`Biv #2M2}ibX

S�`i 9 HQQFb �i r?�i i?2 Qmi+QK2 Q7 �mbi2`Biv T`Q;`�KK2b ?�b iQ bm;;2bi �#Qmi i?2 [m�HBiv
Q7 2+QMQKB+ 7Q`2+�biBM; bBM+2 kyRy- BM T�`iB+mH�`- �M/ +QMbB/2`b BM i?�i +QMi2ti r?2i?2` i?2
KmHiBTHB2`b 7Q` ;Qp2`MK2Mi bT2M/BM; r2`2 2p2` +HQb2 iQ i?Qb2 �bbmK2/ #v i?2 P{+2 7Q` "m/;2i
_2bTQMbB#BHBivX

S�`i 8 HQQFb �i r?2i?2` �mbi2`Biv +�M bm++22/ BM #�H�M+BM; i?2 lE ;Qp2`MK2MiǶb #QQFb QM
i?2 #�bBb Q7 i?2 CmHv kyR8 T`QD2+iBQMb- rBi? � 7Q+mb QM b2+iQ` #�H�M+2bX

S�`i e +QM+Hm/2b rBi? i?2 bm;;2biBQM i?�i +QMbB/2`�#H2 TQHBiB+�H bi`2bb K�v �`Bb2 #27Q`2 kyky
B7 i?2 �mbi2`Biv T`Q;`�KK2 7�BHb- �b i?Bb T�T2` bm;;2bib- iQ /2HBp2` 2+QMQKB+ Qmi+QK2b i?�i K�i+?
i?2 +m``2Mi ;Qp2`MK2Mi TQHBiB+�H `?2iQ`B+X

S�`i k, >�b i?2`2 #22M �mbi2`Biv\
h?2 T`�+iB+�H BMi2`T`2i�iBQM Q7 i?2 TQHB+v Q7 �mbi2`Biv- r?�i2p2` Bib �H`2�/v MQi2/ i?2Q`2iB+�H
DmbiB}+�iBQMb KB;?i #2- Bb i?�i ;Qp2`MK2Mi bT2M/BM; b?QmH/ #2 `2/m+2/ BM Q`/2` iQ `2/m+2 /2}+Bib
�M/ ;Qp2`MK2Mi /2#iX h?2 i?2Q`v Bb i?�i /2~�iBQM BM T`B+2b- r�;2b �M/ ;Qp2`MK2Mi bT2M/BM;
rBHH T`QpB/2 i?2 7QmM/�iBQMb 7Q` 2tT�MbBQM BM T`Bp�i2 b2+iQ` K�`F2i �+iBpBivX *QMbB/2`BM; i?2
/2;`22 Q7 ǵbTBMǶ �bbQ+B�i2/ rBi? i?2 TQHBiB+�H M�``�iBp2b Q7 i?2 ǵ#`QF2MǶ "`BiBb? 2+QMQKv- Q` i?2
Q7i2M@K2MiBQM2/ `2/m+iBQM BM #Q``QrBM; U+�H+mH�i2/ 7`QK Bib �#bQHmi2 T2�FV-d Bi Bb rQ`i? �bFBM;
r?2i?2` �M �mbi2`Biv TQHB+v r�b Tm`bm2/ rBi? �Mv `B;Qm` /m`BM; i?2 }`bi *�K2`QM ;Qp2`MK2Mi
Ĝ Q` r?2i?2` Q` MQi Bi r�b Tm`bm2/ �i �HH UE`m;K�M- kyR8VX

hQ i2bi r?2i?2` i?2 ;Qp2`MK2Mi BM Q{+2 7`QK kyRyĜkyR8 ?�b BM/22/ Tm`bm2/ � TQHB+v Q7
�mbi2`Biv- � MmK#2` Q7 2+QMQKB+ BM/B+�iQ`b ?�p2 #22M �bb2bb2/X 6B`bi- /�i� QM �+im�H ;Qp2`MK2Mi
BM+QK2 �M/ 2tT2M/Bim`2 Qp2` i?2 T2`BQ/ 7`QK kyyy ?�b #22M +QHH2+i2/X h?Bb T`Qp2/ MQi iQ #2
�b bi`�B;?i7Q`r�`/ �M 2t2`+Bb2 �b KB;?i #2 T`2bmK2/, i?2 h`2�bm`v /B/ MQi Tm#HBb? r?QH2 Q7
:Qp2`MK2Mi �++QmMib i?`Qm;?Qmi Km+? Q7 i?Bb T2`BQ/ �M/ i?Qb2 i?�i �`2 MQr T`Q/m+2/ �`2 MQi
+QMbBbi2Mi BM 7Q`K�i rBi? >J h`2�bm`v Q7 P{+2 Q` "m/;2i _2bTQMbB#BHBiv 7Q`2+�biBM; 7Q`K�ibX
�b � `2bmHi- /�i� QM �+im�H �MMm�H Qmi@im`Mb ?�p2 #22M +QHH2+i2/ 7`QK bm++2bbBp2 >J h`2�bm`v
#m/;2i `2TQ`ib Tm#HBb?2/ i?`Qm;?Qmi i?Bb T2`BQ/X Ai Bb BKTQ`i�Mi iQ MQi2 i?�i i?2b2 �TT2�`
bm#D2+i iQ bm#b2[m2Mi- mbm�HHv TQQ`Hv 2tTH�BM2/- `2pBbBQMb- #mi i?2b2 �TT2�` BKK�i2`B�H iQ i?Bb
2t2`+Bb2X

q?2`2 T`Q#H2Kb �`2 KQ`2 bB;MB}+�Mi Bb BM i?2 `2TQ`iBM; Q7 TH�MM2/ ;Qp2`MK2Mi /2T�`iK2Mi�H
bT2M/BM;X h?2 P"_ ?�b �/KBii2/ BM +Q``2bTQM/2M+2 rBi? i?2 �mi?Q`b Q7 i?Bb T�T2` iQ ?�pBM;
/B{+mHiv BM i`�+FBM; >J h`2�bm`v `2TQ`iBM; QM i?Bb Bbbm2X "m/;2i `2TQ`ib 7Q` iQi�H TH�MM2/ /2@
T�`iK2Mi�H �M/ �MMm�HHv K�M�;2/ bT2M/BM; �`2 mb2/ BM i?Bb `2TQ`i BM i?2 K�BM r?2M +QMbB/2`BM;
bT2M/BM;X q?2M /2T�`iK2Mi�H �M�HvbBb Bb T`2b2Mi2/ i?2 /�i� mb2/ +QK2b 7`QK �MMm�H 7Q`2+�bib
7`QK >J h`2�bm`v #m/;2i `2TQ`ib �;�BMbi r?B+? Bi �TT2�`b Qmi+QK2b �`2 `�`2Hv `2TQ`i2/X h?2b2
7Q`2+�bib K�v BM bQK2 T2`BQ/b U2X;X kyyNV #2 mM`2HB�#H2 �b � `2bmHi- #mi r2 +QMbB/2` i?2K mb27mH
MQM2i?2H2bb BM BM/B+�iBM; i?2 2tT2+i�iBQMb Q7 i?2 h`2�bm`v- r?B+? Bb Q7 bB;MB}+�M+2 iQ i?2 +m``2Mi
/Bb+mbbBQMX

6B;m`2 R b?Qrb `�r /�i� QM i?2 MQi2/ p�`B�#H2b 7Q` i?2 T2`BQ/b kyyyĜyR iQ kyR9ĜR8 UQmi+QK2bV
�M/ kyR8ĜRe iQ kykyĜkR U7Q`2+�bib 7`QK i?2 P"_ `2TQ`i bmTTQ`iBM; i?2 CmHv kyR8 ǵ2K2`;2M+vǶ
#m/;2iVX h?2 QMHv �/DmbiK2Mi ?�b #22M iQ `2bi�i2 i?2 /�i� BM +QMbi�Mi kyR9ĜR8 T`B+2b mbBM; i?2
:.S /2~�iQ` 7Q` i?Bb Tm`TQb2 bBM+2 i?Bb Bb K�+`Q2+QMQKB+ /�i�,

d.�pB/ *�K2`QM, ǳAi Bb i?Bb :Qp2`MK2Mi r?Q ?�p2 +mi i?2 /2}+Bi r2 BM?2`Bi2/ #v � [m�`i2`Ƕc Ƕ*H�B`2 S2``v
JS, ǳh?2 /2}+Bi /QrM #v k8W bBM+2 i?2 2H2+iBQMǴ U""* Zm2biBQM hBK2- k8 P+iQ#2` kyRkVX 6Q` /Bb+mbbBQM b22,
?iiTb,ff7mHH7�+iXQ`;f7�+i+?2+Fbf#m/;2in/2}+BinTm#HB+nb2+iQ`nM2in#Q``QrBM;n+m``2Min[m�`i2`@k38ej
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e
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q>u h>1 6Aa*�G *>�_h1_ Aa .PPJ1. hP 6�AG

� MmK#2` Q7 TQBMib b?QmH/ #2 MQi2/X 6B`bi- i?Bb /�i� +H2�`Hv b?Qrb i?�i i?2`2 r�b � bB;MB}+�Mi
BM+`2�b2 BM ;Qp2`MK2Mi bT2M/BM; #2ir22M kyyy �M/ kyyNX am+? BM+`2�b2b r2`2 K�i+?2/ #v �
bBKBH�`Hv bB;MB}+�Mi BM+`2�b2 BM ;Qp2`MK2Mi `2p2Mm2bX AM 7�+i- /m`BM; i?Bb T2`BQ/ `2p2Mm2b �`2
+HQb2Hv +Q``2H�i2/ rBi? i?2 bT2M/BM; Q7 i?2 T`2pBQmb v2�`X Ai �TT2�`b i?2`27Q`2 i?�i BM+`2�b2 BM
/2#i Qp2` i?Bb T2`BQ/ r�b /m2 iQ � iBK2@H�; 2z2+iX .2}+Bi bT2M/BM; �`Qb2 /`�K�iB+�HHv QMHv 7`QK
kyydĜy3 QMr�`/b U6B;m`2 kVX >2M+2- Qm` }`bi +QM+HmbBQM, i?2 TQHBiB+�HHv KQiBp�i2/ bm;;2biBQM
i?�i i?2 2+QMQKv +`�b?2/ BM kyydĜy3 #2+�mb2 Q7 G�#Qm`Ƕb Qp2`bT2M/BM; Bb MQi bmTTQ`i2/ #v i?2
/�i�X PM i?2 +QMi`�`v- 6B;m`2 k bmTTQ`ib i?2 BKT`2bbBQM Q7 �M 2+QMQKv K�M�;2/ BM � 7�b?BQM
+QMbBbi2Mi rBi? :Q`/QM "`QrMǶb bi�i2/ 2+QMQKB+ Q#D2+iBp2b #27Q`2 i?�i /�i2X3

h?Bb pB2r Bb bmTTQ`i2/ #v � `2+2MiHv Tm#HBb?2/ AJ6 `2pB2r Q7 i?2 "`BiBb? 1+QMQKvX Ai Bb rQ`i?
[mQiBM; i?2 `2TQ`i �i H2M;i? MQi #2+�mb2 r2 M2+2bb�`BHv �;`22 rBi? i?2 AJ6Ƕb `2TQ`i Q` +QM+HmbBQMb
#mi- +`m+B�HHv- #2+�mb2 i?2 +m``2Mi ;Qp2`MK2Mi +H�BKb iQ �/QTi i?2 AJ6Ƕb K2i?Q/QHQ;v BM Bib
TQHB+v �M/ 7Q`2+�biBM;X h?2 AJ6- Bi �TT2�`b- /Q2b MQi b22K iQ b?�`2 i?2 i?2Q`v Q7 i?2 ǵ#`QF2MǶ
"`BiBb? 2+QMQKv T`BQ` iQ i?2 +`BbBb,

"mbBM2bb BMp2biK2Mi TH�v2/ �M BKTQ`i�Mi `QH2 BM #QQbiBM; i?2 lEǶb T`2@+`BbBb ;`Qri?X
AM i?2 /2+�/2 H2�/BM; iQ i?2 ;HQ#�H }M�M+B�H +`BbBb- #mbBM2bb BMp2biK2Mi ;`2r 9 T2`+2Mi
� v2�` QM �p2`�;2- rBi? i?2 +�TBi�H@iQ@H�#Q` `�iBQ `BbBM; 7�bi2` i?�M BM K�Mv Qi?2`
2+QMQKB2bX �HQM;bB/2- +�TBi�H T`Q/m+iBpBiv UK2�bm`2/ �b QmiTmi /BpB/2/ #v M2i +�T@
Bi�H biQ+FV ;`2r 7�bi2` i?�M BM K�Mv Qi?2` �/p�M+2/ 2+QMQKB2b- `2�+?BM; i?2 ?B;?2bi
H2p2H Dmbi #27Q`2 i?2 ;HQ#�H }M�M+B�H +`BbBb 2`mTi2/X
amTTHv@bB/2 ;`Qri? �++QmMiBM; +QM}`Kb i?�i ;`Qri? BM i?2 lE r�b #`Q�/@#�b2/ BM
i?2 T`2@+`BbBb v2�`b URNNdĜkyydVX
*�TBi�H r�b i?2 KQbi BKTQ`i�Mi /`Bp2` Q7 Qp2`�HH ;`Qri?X JQ`2Qp2` i?2 H�`;2 �++mKm@
H�iBQM Q7 +�TBi�H BM BM7Q`K�iBQM �M/ +QKKmMB+�iBQM i2+?MQHQ;v UA*hV #QQbi2/ ;`Qri?
/B`2+iHv �M/ BM/B`2+iHv Ui?`Qm;? Bib +QMi`B#miBQM iQ ?B;?2` T`Q/m+iBpBiv ;`Qri?VX
h?2 lEǶb bi`QM; ;`Qri? T2`7Q`K�M+2 r�b �HbQ bmTTQ`i2/ #v �M 2{+B2Mi �HHQ+�iBQM Q7
`2bQm`+2b
"mi i?2 +`BbBb �TT2�`b iQ ?�p2 #`QF2M i?2 lEǶb TQbBiBp2 ;`Qri? T�ii2`MX
UAJ6- kyR8- TTX kyĜkRV

h?Bb H�bi TQBMi Bb BKTQ`i�Mi, i?2 AJ6 Bb Q7 i?2 pB2r i?�i G�#Qm`Ƕb ;Qp2`MK2Mi bi2r�`/b?BT
Q7 i?2 2+QMQKv T`BQ` iQ i?2 +`BbBb r�b ;QQ/- #mi i?�i i?2 TQHB+v r�b #`QF2M #v �M 2tQ;2MQmb
b?Q+F, i?2 }M�M+B�H +`BbBbX h?2 i2`KBMQHQ;v mb2/ #v i?2 AJ6 �#Qmi � #`QF2M 2+QMQKv /m2 iQ �M
2tQ;2MQmb b?Q+F r�b i?2M K�M;H2/ 7Q` TQHBiB+�H 2tT2/B2M+v iQ T`2b2Mi �M �`;mK2Mi i?�i ǵG�#Qm`
H27i #2?BM/ � #`QF2M 2+QMQKvǶX

hQ `2im`M iQ i?2 /�i�X �b 6B;m`2 R BHHmbi`�i2b- QM+2 i?2 /`�biB+ /2+HBM2 BM BM+QK2 BM kyy3ĜyN
�M/ kyyNĜRy r�b Qp2`- i?2 `�i2 Q7 ;`Qri? BM ;Qp2`MK2Mi BM+QK2 #`Q�/Hv K�i+?2b T`2@+`BbBb i`2M/
BM i?2 lE 2+QMQKvX �mbi2`Biv 2+QMQKB+b /B/ MQi Km+? iQm+? `2p2Mm2 i`2M/b �7i2` i?2 BMBiB�H
T2`BQ/ Q7 }M�M+B�H b?Q+F- #mi QMHv bT2M/BM;X >2`2 �mbi2`Biv �TT2�`b iQ `2bmHi BM i?2 7Q`2+�bi2/
~�i HBM2 7Q` iQi�H bT2M/BM; BM +m``2Mi T`B+2b 7Q` � T2`BQ/ Q7 �HKQbi � /2+�/2- �b b?QrM #v 6B;m`2
RX

h?Bb Bb MQi i?2 QMHv TQbbB#H2 r�v- ?Qr2p2`- iQ BMi2`T`2i i?Bb /�i�X A7 /�i� Bb `2bi�i2/ �b �
T`QTQ`iBQM Q7 :.S U6B;m`2 jV- Bi Bb +H2�` i?�i bT2M/BM; /B/ BM 7�+i T2�F BM kyy3@yN �M/ ?�b

3h?2 /B�;MQbBb Bb b?�`2/ #v i?2 AJ6, ǵ"mbBM2bb BMp2biK2Mi TH�v2/ �M BKTQ`i�Mi `QH2 BM #QQbiBM; i?2 lEǶb
T`2@+`BbBb ;`Qri?X AM i?2 /2+�/2 H2�/BM; iQ i?2 ;HQ#�H }M�M+B�H +`BbBb- #mbBM2bb BMp2biK2Mi ;`2r 9 T2`+2Mi � v2�` QM
�p2`�;2- rBi? i?2 +�TBi�H@iQ@H�#Q` `�iBQ `BbBM; 7�bi2` i?�M BM K�Mv Qi?2` 2+QMQKB2bX �HQM;bB/2- +�TBi�H T`Q/m+iBpBiv
UK2�bm`2/ �b QmiTmi /BpB/2/ #v M2i +�TBi�H biQ+FV ;`2r 7�bi2` i?�M BM K�Mv Qi?2` �/p�M+2/ 2+QMQKB2b- `2�+?BM;
i?2 ?B;?2bi H2p2H Dmbi #27Q`2 i?2 ;HQ#�H }M�M+B�H +`BbBb 2`mTi2/Ƕ UAJ6- kyR8- kRVX

d



ě *AhuS1_* qSa kyR8fyj ě

_ Jl_S>u � _ S�G�L kyR8

6B;m`2 kX aQm`+2, >J h`2�bm`v #m/;2i `2TQ`ib kyyyĜkyR8

3



ě *AhuS1_* qSa kyR8fyj ě

q>u h>1 6Aa*�G *>�_h1_ Aa .PPJ1. hP 6�AG

/2+HBM2/ �i � `2K�`F�#Hv bi2�/v `�i2 bBM+2 i?2M r?2`2�b BM+QK2- bi�i2/ QM i?Bb #�bBb- ?�b #22M
i?2 7�+iQ` iQ ?�p2 ~�i@HBM2/, i?2 M�``�iBp2 BMp2`ib r?2M pB2r2/ BM i?Bb r�vX 6B;m`2 j /Q2b +QM}`K-
i?2`27Q`2- i?�i i?2`2 Bb �M �`;mK2Mi i?�i � bi2�/v �mbi2`Biv r�b BM TH�+2 7`QK kyy3ĜyNX

h?Bb �mbi2`Biv r�b BMBiB�HHv �+?B2p2/ #v bi2�/BHv `2/m+BM; BMp2biK2Mi bT2M/BM; BM i?2 T2`BQ/
7`QK kyRy iQ kyRjX *?�M;2b iQ bT2M/BM; T�ii2`Mb i?2`2�7i2` �`2 +QKTH2tX AM T�`iB+mH�`- i?2
/2+HBM2 BM BMp2biK2Mi bT2M/BM; 2M/2/ BM kyRjX h?Bb K�v ?�p2 H2/ bQK2 iQ +QM+Hm/2 i?�i �mbi2`Biv
r�b `2H�t2/ BM kyRj #mi i?Bb Bb MQi +QMbBbi2Mi rBi? /�i� QM TH�MM2/ /2T�`iK2Mi�H �M/ �MMm�HHv
K�M�;2/ ;Qp2`MK2Mi bT2M/BM;- #Qi? Q7 r?B+? +QMiBMm2/ iQ /2+HBM2- bi2�/BHv- �b � T`QTQ`iBQM Q7
:.S �7i2` kyRjX

6B;m`2 jX aQm`+2, >J h`2�bm`v #m/;2i /�i� kyyyĜkyR8 �M/ >J h`2�bm`v SQ+F2i "QQF /�i�
a2Ti2K#2` kyR8

N



ě *AhuS1_* qSa kyR8fyj ě

_ Jl_S>u � _ S�G�L kyR8

AM 7�+i i?Bb /�i� /Q2b MQi bmTTQ`i i?2 pB2r i?�i �mbi2`Biv r�b `2H�t2/, i?2 `�iBQ Q7 bT2M/ iQ
:.S /B/- Q7 +Qm`b2- T2�F BM kyy3 #2+�mb2 Q7 i?2 `2H�iBp2 +QHH�Tb2 BM :.S ;`Qri? BM i?�i v2�`
UBM +QMbi�Mi kyR9ĜR8 T`B+2b :.S 72HH BM kyy3@yN �M/ kyyNĜRy #v �#Qmi Ƞ9y #BHHBQM BM 2�+? v2�`VX
AM i?�i +�b2 i?2 }M�M+B�H +`BbBb Q7 kyy3@N Q#pBQmbHv /BbiQ`ib i?2 BKT`2bbBQM ;Bp2M Q7 �//BiBQM�H
bT2M/BM; BM i?Qb2 v2�`b- #mi 2p2M rBi? i?�i #2BM; MQi2/ i?2 `�i2 Q7 /2+HBM2 BM iQi�H bT2M/ �b
� T`QTQ`iBQM Q7 :.S ?�b �p2`�;2/ yX3j T2` +2Mi T2` �MMmK bBM+2 kyRy �M/ Bb #`Q�/Hv 7Q`2+�bi
iQ +QMiBMm2 iQ /Q bQX 6B;m`2 j b?Qrb +QMbBbi2Mi /2+HBM2 BM ;Qp2`MK2Mi bT2M/BM; bBM+2 kyyN
bm;;2biBM; i?�i i?2 TQHB+v Q7 �mbi2`Biv /B/ MQi +?�M;2 BM kyRk- �Hi?Qm;? Bib +QKTQbBiBQM /B/X
Cmbi �b BMp2biK2Mi bT2M/BM; `2+Qp2`2/ 7`QK i?2 /2+HBM2 Bi bmz2`2/ 7`QK kyRy iQ kyRj #v 2Mi2`BM;
BMiQ � T2`BQ/ Q7 `2H�iBp2Hv bi�#H2 bT2M/BM; BM +QMbi�Mi T`B+2b +m``2Mi bT2M/BM; r2Mi BMiQ /2+HBM2X

h?2 b�K2 /�i� Bb #2ii2` mM/2`biQQ/ B7 `2bi�i2/ QM i?2 #�bBb Q7 bT2M/BM; T2` ?2�/ BM +QMbi�Mi
T`B+2b U6B;m`2 9VX q?2M i?Bb Bb /QM2 7m`i?2` bB;MB}+�Mi i`2M/b 2K2`;2- H�`;2Hv #2+�mb2 TQTmH�iBQM
BM+`2�b2/ 7`QK 83X3N KBHHBQM BM kyyy iQ e9XR KBHHBQM BM kyRjĜR9 U�7i2` r?B+? /�i2 �M BM+`2�b2 �i
�M 2[mBp�H2Mi �MMm�H `�i2 Bb �bbmK2/V Ua22, rrrXQMbX;QpXmFfQMbfXXXfmF@TQTmH�iBQM@2biBK�i2b@
R38R@kyRjXtHbVX

h?Bb /�i� b?Qrb i?�i +m``2Mi bT2M/BM; T2` ?2�/ r�b H�`;2Hv K�BMi�BM2/ mMiBH kyRkĜRj /2bTBi2
i?2 BKT`2bbBQM bm#b2[m2MiHv +`2�i2/ i?�i i?Bb r�b � T2`BQ/ Q7 KQ`2 BMi2Mb2 �mbi2`Biv, i?Bb BK@
T`2bbBQM Q7 �mbi2`Biv r�b BM 7�+i QMHv /m2 iQ i?2 bB;MB}+�Mi /2+HBM2 BM BMp2biK2Mi bT2M/BM; Qp2`
i?2 T2`BQ/ 7`QK kyRyĜkyRjX .2+HBM2 BM +m``2Mi bT2M/BM; T2` ?2�/ QMHv `2�HHv bi�`i2/ BM 7�+i BM
kyRj QM � T2` +�TBi� #�bBb- � 7�+i i?�i BM7Q`Kb Qm` b2+QM/ +QM+HmbBQM, BM +QMi`�bi iQ i?2 ;2M2`�HHv
T2`+2Bp2/ pB2r- �mbi2`Biv QMHv ?Bi +m``2Mi bT2M/BM; T2` ?2�/ 7`QK kyRj QMr�`/bX

6`QK i?�i iBK2 � bB;MB}+�Mi /QrMr�`/ i`2M/ BM +m``2Mi bT2M/BM; T2` ?2�/ Q7 TQTmH�iBQM Bb
MQiB+2�#H2 �Hi?Qm;? #2+�mb2 Q7 i?2 BM+`2�b2 BM BMp2biK2Mi bT2M/BM; BM kyRj Bi Bb +H2�` i?2`2 Bb
�M BM~2tBQM BM i?2 Qp2`�HH /QrMr�`/ i`2M/ BM iQi�H ;Qp2`MK2Mi bT2M/BM; T2` +�TBi� BM i?�i v2�`
i?�i K�v ?�p2 ?2HT2/ +`2�i2 i?2 BKT`2bbBQM i?�i �mbi2`Biv r�b- Qp2`�HH- `2H�t2/X q2- ?Qr2p2`-
i�F2 i?2 pB2r i?�i i?2 +?�M;2 BM +QKTQbBiBQM BM i?2 Qp2`�HH bT2M/ BM i?�i v2�` Bb +`BiB+�H 7`QK
�M �M�HviB+�H T2`bT2+iBp2 #2+�mb2 BM Qm` QTBMBQM i?2 KQbi +`BiB+�H p�`B�#H2b BM /2i2`KBMBM; i?2
T2`+2TiBQM KQbi T2QTH2 rBHH ?�p2 Q7 �mbi2`Biv �`2 +m``2Mi Qp2`�HH- �M/ UKQbi 2bT2+B�HHvV +m``2Mi
TH�MM2/ ;Qp2`MK2Mi bT2M/BM;X h?Bb Bb T�`iB+mH�`Hv i`m2 #2+�mb2 +m``2Mi TH�MM2/ bT2M/BM;- r?B+?
?�b #22M �M/ Bb TH�MM2/ iQ #2 BM bi2�/v K�`F2/ /2+HBM2 Bb QM K�ii2`b bm+? �b ?2�Hi?- 2/m+�iBQM-
i`�MbTQ`i- i?2 TQHB+2 �M/ bQ QM- r?B+? ?�p2 ?B;? TQHBiB+�H bB;MB}+�M+2 �ii�+?2/ iQ i?2K �M/ r?2`2
T2`+2TiBQMb Q7 HQbb �`2 bB;MB}+�Mi- KQbi 2bT2+B�HHv �KQM;bi i?Qb2 rBi? i?2 ;`2�i2bi +�T�+Biv iQ
+QKTH�BMX "2+�mb2 i?2 BKT�+i Q7 Qp2`�HH +m``2Mi U�b QTTQb2/ iQ iQi�HV bT2M/BM; +mib T2` +�TBi�
QMHv `2�HHv bi�`i2/ BM kyRj Bi Bb TQbbB#H2 i?�i /m`BM; kyR8 �mbi2`Biv KB;?i biBHH ?�p2 �TT2�`2/ iQ
?�p2 ?�/ HBiiH2 BKT�+i QM K�Mv T2QTH2X h?2 TQHBiB+�H mM/2`bi�M/BM; Q7 i?Bb K�v bm;;2bi r?v �
/2HB#2`�i2 mTim`M BM bT2M/ �TT2�`b iQ #2 TH�MM2/ H�i2 BM i?2 +m``2Mi /2+�/2- TQbbB#Hv iQ +QBM+B/2
rBi? i?2 M2ti ;2M2`�H 2H2+iBQMX h?Bb +QM}`Kb Qm` i?B`/ +QM+HmbBQM i?�i � TQHBiB+�H +v+H2 �TT2�`b
iQ 2tBbi BM i?Bb i`2M/ BM +m``2Mi TH�MM2/ bT2M/BM;X

h?2 +QMi`�bi BM i?2b2 irQ i`2M/b- r?2`2 Qp2`�HH iQi�H �M/ +m``2Mi T2`BQ/ bT2M/BM; i`2M/b
Qz2` /Bz2`2Mi T2`bT2+iBp2b QM T�ii2`Mb Q7 �mbi2`Biv Bb BKTQ`i�Mi BM Qm` QTBMBQM, �b i?2 Tm#HB+
Bb HBF2Hv iQ MQiB+2 i?2 BKT�+i Q7 BMp2biK2Mi bT2M/BM; H2bb i?�M `2/m+iBQM BM +m``2Mi bT2M/BM;-
i?2 �mbi2`Biv M�``�iBp2 ?�b #22M bmbi�BM�#H2 BM TQHBiB+�H `?2iQ`B+ 2p2M i?Qm;? i?2`2 r�b- �i H2�bi
QM � T2` +�TBi� K2�bm`2- � `2H�t�iBQM BM �mbi2`Biv BM iQi�H bT2M/BM;X hQ Tmi Bi �MQi?2` r�v-
i?2 �mbi2`Biv M�``�iBp2 K�v ?�p2 bm`pBp2/ BM TQTmH�` T2`+2TiBQM /2bTBi2 i?2 7�+i i?�i i?2 TQHB+v
r�b i2KTQ`�`BHv `2H�t2/ 7`QK kyRj iQ kyR8 QM QM2 Bi2K, bT2M/BM; QM � T2` +�TBi� #�bBbX h?Bb
r�b TQHBiB+�HHv �++2Ti�#H2 iQ K�Mv T2QTH2 #2+�mb2 +m``2Mi bT2M/BM; +mib QMHv `2�HHv #2;�M iQ #2
bB;MB}+�Mi QM i?2 b�K2 T2` +�TBi� bT2M/BM; #�bBb 7`QK kyRj QMr�`/b- r?B+? r�b iQQ bQQM 7Q` i?2
BKT�+i iQ ?�p2 `2�HHv #22M 72Hi #v i?2 iBK2 Q7 i?2 kyR8 ;2M2`�H 2H2+iBQMX

Ry



ě *AhuS1_* qSa kyR8fyj ě

q>u h>1 6Aa*�G *>�_h1_ Aa .PPJ1. hP 6�AG

6B;m`2 9X aQm`+2, >J h`2�bm`v #m/;2i /�i� kyyyĜkyR8 �M/ PLa TQTmH�iBQM /�i�

RR



ě *AhuS1_* qSa kyR8fyj ě

_ Jl_S>u � _ S�G�L kyR8

Ai Bb BKTQ`i�Mi iQ MQi2 �i i?Bb TQBMi i?�i �HH i?2 bm;;2biBQMb K�/2 bQ 7�` �bbmK2 i?�i i?2
+QHH�Tb2 BM :.S �7i2` i?2 kyydĜy3 }M�M+B�H +`BbBb Bb �M 2tQ;2MQmb p�`B�#H2 BM i?Bb �M�HvbBbX A7-
?Qr2p2`- Bi Bb BMbi2�/ �bbmK2/ i?�i QM2 Q7 i?2 ;Q�Hb Q7 �Mv ;Qp2`MK2Mi �7i2` i?2 +`BbBb b?QmH/
?�p2 #22M i?2 `2biQ`�iBQM Q7 i?2 ;`Qri? T�ii2`M b22M T`BQ` iQ Bib QMb2i i?2M i?2 b+�H2 Q7 i?2
+?�HH2M;2 7�+BM; i?2K Bb �TT�`2Mi 7`QK 6B;m`2 8X :.S Bb bi�i2/ ?2`2 BM kyR9ĜR8 T`B+2b �M/ ?�b
#22M T`QD2+i2/ 7`QK kyyd@y3 QMr�`/b �i i?2 �p2`�;2 `�i2 Q7 ;`Qri? T`2p�BHBM; 7`QK kyyy@yR mMiBH
kyydĜy3- BX2X kXeNW T2` �MMmKX Ai Bb i?2M �TT�`2Mi i?�i i?2`2 Bb � bm#bi�MiB�H 2H2K2Mi Q7 KBbbBM;
:.S BM i?2 lE 2+QMQKv i?2`2�7i2`- rQ`i? Ƞjdy #BHHBQM � v2�` #v kykyĜkRX

6B;m`2 8X aQm`+2b, �b MQi2/ BM i2ti

Rk



ě *AhuS1_* qSa kyR8fyj ě

q>u h>1 6Aa*�G *>�_h1_ Aa .PPJ1. hP 6�AG

h?Bb ?�b �M BKT�+i QM i?2 T2`+2TiBQM Q7 �mbi2`Biv- �b };m`2 e b?QrbX

6B;m`2 eX aQm`+2b, �b T`2pBQmbHv MQi2/ �M/ �mi?Q`bǶ +�H+mH�iBQMb �b MQi2/ BM i2ti

h?2 +QHH�Tb2 BM :.S ;`Qri? BM kyydĜy3 �M/ BM i?2 7QHHQrBM; v2�`b b?QrM BM 6B;m`2 8 `2bmHib
BM i?2 �TT2�`�M+2 b?QrM BM 6B;m`2 e i?�i �+im�H bT2M/BM; �b � T`QTQ`iBQM Q7 :.S Bb ;2M2`QmbHv
?B;? mMiBH kyR8ĜRe- QMHv �7i2` r?B+? /�i2 Bi 7�HHb #2HQr i?2 H2p2Hb Bi KB;?i ?�p2 `2�+?2/ BM kyyNĜRy
B7 :.S ?�/ MQi +QHH�Tb2/X h?�i Bb #2+�mb2 QMHv BM kyR8ĜRe /Q2b i?2 `2TQ`i2/ `�i2 Q7 ;Qp2`MK2Mi
bT2M/BM; �b � T`QTQ`iBQM Q7 :.S #2;BM iQ 7�HH #2HQr H2p2Hb TH�MM2/ #v i?2 G�#Qm` �/KBMBbi`�iBQM
BM Q{+2 #27Q`2 kyydĜy3X >Qr2p2`- i?�i b�K2 �mbi2`Biv r?2M +QKT�`2/ iQ i?2 `�i2 Q7 :.S i?�i
rQmH/ ?�p2 #22M 2MDQv2/ B7 :.S ?�/ +QMiBMm2/ iQ ;`Qr �i T`2@kyy3 H2p2Hb Bb p2`v K�`F2/ BM/22/-

Rj



ě *AhuS1_* qSa kyR8fyj ě

_ Jl_S>u � _ S�G�L kyR8

i?2 T`QTQ`iBQM Q7 ;Qp2`MK2Mi bT2M/BM; TH�MM2/ 7Q` kyky@kR #2BM; H2bb i?�M jRW Q7 :.S QM i?Bb
#�bBbX

h?Bb Bb bB;MB}+�Mi, ;Qp2`MK2Mi bT2M/BM; �b � T�`i Q7 :.S ;`2r 7`QK kyyy QMr�`/b �b T�`i Q7
� /2HB#2`�i2 TH�MX :Qp2`MK2Mi bT2M/BM; `Qb2 BM Q`/2` iQ K22i T2`+2Bp2/ M22/b- �M/ i?Bb bT2M/BM;
/Q2b MQi �TT2�` iQ ?�p2 ?BM/2`2/ ;`Qri? /m`BM; i?�i T2`BQ/- MQi H2�bi #2+�mb2 i�t `2p2Mm2b r2`2
;`QrBM; �b r2HHX q?�i i?�i ;`Qri? /B/ i?2M BM/B+�i2 r�b i?2 �#BHBiv Q7 i?2 lE 2+QMQKv iQ +`2�i2
BM+`2�b2/ 2+QMQKB+ +�T�+Biv Qp2` i?Bb T2`BQ/- r?B+? r2 bm;;2bi Bb MQr bB;MB}+�MiHv mM/2`miBHBx2/
Ĝ TQbbB#Hv 2tTH�BMBM; i?2 `Bb2 BM 2KTHQvK2Mi rBi?Qmi � +Q``2bTQM/BM; `BbBM; BM BMp2biK2Mi UAJ6-
kyR8VX

h?2b2 7�+ib K�v �HbQ 2t�+2`#�i2 i?2 T2`+2TiBQM Q7 �mbi2`BivX h?2 /2K�M/ 7Q` +mib iQ bmTTQ`i
i?2 TQHB+v Q7 �mbi2`Biv Bb i�FBM; TH�+2 /m`BM; � T2`BQ/ r?2M K�Mv �`2 2tT2`B2M+BM; bQK2 Q` �HH Q7
mM2KTHQvK2Mi- mM/2`@2KTHQvK2Mi- 2M7Q`+2/ b2H7@2KTHQvK2Mi BM K�`;BM�HHv T`Q}i�#H2 �+iBpBiB2b-
BMb2+m`2 2KTHQvK2Mi Q` HQr r�;2b ;`Qri?X h?Qb2 BM �Mv Q7 i?2b2 bBim�iBQMb �`2 T2`72+iHv �r�`2
i?�i i?2B` +�T�+Biv Bb mM/2`miBHBx2/ �M/ 7Q` i?2K �mbi2`Biv Bb HBF2Hv iQ #2 ?�`/ iQ +QKT`2?2M/X

S�`i j, _2p2Mm2b- kyRyĜkyR8
S�`i k 7Q+mb2/ QM ;Qp2`MK2Mi bT2M/BM; /m`BM; i?2 }`bi *�K2`QM ;Qp2`MK2Mi- BM T�`i j r2 b?B7i
Qm` �ii2MiBQM iQ i?2 `2p2Mm2 bB/2X h?2`2 �`2 irQ /�i� bQm`+2b QM bT2M/BM; 7Q` i?2 Tm`TQb2b Q7
i?Bb `2pB2rX PM2 Bb #m/;2i /�i� QM �+im�H T2`7Q`K�M+2- �H`2�/v mb2/ BM S�`i k Q7 i?Bb T�T2`X
h?2 b2+QM/ Bb i?2 �MMm�H 7Q`2+�bi Q7 /2T�`iK2Mi�H bT2M/BM; Tm#HBb?2/ BM 2�+? #m/;2i bBM+2 kyyyX
aQK2 Q7 i?2b2 /2T�`iK2Mi�H bT2M/b �`2 2�bBHv B/2MiB}�#H2, ?2�Hi?- 2/m+�iBQM �M/ /272M+2 bT2M/BM;
+�i2;Q`B2b Q#pBQmbHv `2H�i2 iQ /2T�`iK2Mib Q7 #`Q�/Hv bBKBH�` M�K2X aQK2 Q7 i?2 �p�BH�#H2 /�i�
Bb +QMbQHB/�i2/ BM ;Qp2`MK2Mi Tm#HB+�iBQMbX 6Q` 2t�KTH2- ?QmbBM;- �;`B+mHim`2 �M/ 2KTHQvK2Mi
bT2M/BM; �`2 +QK#BM2/ �Hi?Qm;? i?2v bT`2�/ �+`Qbb � MmK#2` Q7 /2T�`iK2MibX �b � `2bmHi- Bi
Bb QMHv TQbbB#H2 iQ �TT`QtBK�i2 7`QK i?2b2 7Q`2+�bi /2T�`iK2Mi�H bT2M/BM; i?2 bTHBi #2ir22M
�MMm�HHv K�M�;2/ bT2M/BM; Ur2H7�`2- BMi2`2bi- �M/ bQK2 �bT2+ib Q7 BMp2biK2Mi- 7Q` 2t�KTH2V �M/
/2T�`iK2Mi�H TH�MM2/ bT2M/BM;- r?B+? Bb i?2 bTHBi mb2/ BM 6B;m`2b R- j �M/ 9X h?2 P{+2 7Q`
"m/;2i _2bTQMbB#BHBiv ?�b �/pBb2/ i?2 �mi?Q`b i?�i iBK2 b2`B2b /�i� QM /2T�`iK2Mi bT2M/BM;
Bb /B{+mHi iQ Q#i�BM MQi H2�bi #2+�mb2 Q7 bB;MB}+�Mi b?B7ib BM +�i2;Q`Bb�iBQM Qp2` iBK2X Ai Bb
BKTQ`i�Mi iQ MQi2 i?Bb r?2M +QMbB/2`BM; i?2 /�i� i?�i 7QHHQrbX h?2b2 Bbbm2b #2BM; MQi2/- i?2
�MMm�H 7Q`2+�bib Q7 bT2M/BM; r?2M bTHBi iQ �TT`QtBK�i2 #2ir22M K�DQ` Bi2Kb UrBi? ?2�Hi? �M/
/2#i- #2+�mb2 Q7 i?2B` bB;MB}+�M+2- #2BM; b?QrM b2T�`�i2HvV- r?2M `2bi�i2/ BM +QMbi�Mi kyR9ĜR8
T`B+2b �M/ bi�i2/ �b bT2M/BM; T2` ?2�/ �`2 �b b?QrM BM 6B;m`2 dX

h?2 `2/m+iBQM BM ǵQi?2` bT2M/BM;Ƕ 7`QK kyRkĜRj QMr�`/b Bb MQi�#H2X q2 bmbT2+i i?�i i?2
/2+HBM2 BM i?Bb +�i2;Q`v �i i?2 p2`v 2M/ Q7 i?2 T2`BQ/ Bb /m2 BM T�`i iQ `2+H�bbB}+�iBQM Q7 bQK2
Bi2Kb iQ bT2+B}+ /2T�`iK2MibX q2 MQi2 � K�`F2/ `Bb2 BM i?Qb2 /2T�`iK2MiǶb bT2M/BM; �b B7
iQ +QKT2Mb�i2X Ai Bb Qi?2`rBb2 ?�`/ iQ 2tTH�BM i?2 �TT�`2Mi bB;MB}+�Mi BM+`2�b2b BM /272M+2-
i`�MbTQ`i- BM/mbi`v- ?QmbBM; �M/ Tm#HB+ Q`/2` bT2M/BM; 7Q`2+�bib BM kyR8ĜRe �b i?2b2 /Q MQi
�TT2�` iQ K�i+? �Mv Q#pBQmb TQHB+v �MMQmM+2K2MibX

AM +QMi`�bi- /2#i bT2M/BM; 7Q`2+�bib 72HH BM kyR8ĜRe #2+�mb2 �HKQbi ȠRk #BHHBQM Q7 T`Q}i QM
i?2 "�MF Q7 1M;H�M/ �bb2i Sm`+?�b2 6�+BHBiv UBib [m�MiBi�iBp2 2�bBM; T`Q;`�KK2V r�b #2BM;
`2+Q;MBb2/ 7Q` i?2b2 Tm`TQb2b 7Q` i?2 }`bi iBK2X h?2 `2bmHi bmTTQ`ib Qm` 7Qm`i? +QM+HmbBQM-
M�K2Hv- /2bTBi2 i?2 `?2iQ`B+ Q7 BM+`2�bBM; �M/ BMiQH2`�#H2 /2#i BMi2`2bi #m`/2M-N i?2 �+im�H +Qbi T2`
?2�/ BM kyR8ĜRe Bb mMHBF2Hv iQ #2 ;`2�i2` i?�M T`2@+`BbBb H2p2Hb QM � T2` +�TBi� #�bBbX am#bi�MiB�HHv
HQr2` BMi2`2bi `�i2b /Q- Q7 +Qm`b2- ?2HT 2tTH�BM i?Bb �b r2HHX

Na22- 7Q` 2t�KTH2- ?iiTb,ffrrrX;QpXmFf;Qp2`MK2MifbT22+?2bf;2Q`;2@Qb#Q`M2@b2ib@Qmi@?Bb@T`BQ`BiB2b@7Q`@i?2@
bT2M/BM;@`2pB2r

R9



ě *AhuS1_* qSa kyR8fyj ě

q>u h>1 6Aa*�G *>�_h1_ Aa .PPJ1. hP 6�AG

6B;m`2 dX aQm`+2b, �b MQi2/ BM i2ti

R8



ě *AhuS1_* qSa kyR8fyj ě

_ Jl_S>u � _ S�G�L kyR8

h?`22 Bbbm2b bi�M/ Qmi 7Q` +QMbB/2`�iBQM, 6B`bi- i?2`2 ?�b #22M � 7mM/�K2Mi�H b?B7i BM i?2
r�v i?�i ;Qp2`MK2Mi bT2M/BM; #2M2}ib T2QTH2 BM i?2 lEX 6`QK kyyy mMiBH �#Qmi kyydĜy3 i?2`2
r�b � bi2�/v TH�MM2/ BM+`2�b2 BM ǵ722H@;QQ/ 7�+iQ`Ƕ Bi2Kb `2T`2b2Mi2/ #v TH�MM2/ /2T�`iK2Mi�H
bT2M/BM;X h?2b2 BM+Hm/2- 7Q` 2t�KTH2- ?2�Hi?- 2/m+�iBQM �M/ i`�MbTQ`i- �HH Q7 r?B+? ?�p2 �
i�M;B#H2 BKT�+i QM i?2 [m�HBiv Q7 T2QTH2Ƕb HBp2bX �7i2` kyy3- i?2`2 r�b K�`F2/ /2+HBM2 BM i?2b2
ivT2 Q7 bT2M/BM;X 6`QK � T2�F Q7 bT2M/ T2` ?2�/ U2tT`2bb2/ BM +QMbi�Mi kyR9ĜR8 T`B+2bV Q7
8-3ey BM kyydĜy3 iQ Ƞ9-9jy BM kyRNĜkyky- � `2/m+iBQM BM `2�H i2`K 2t+22/BM; k9WX h?Bb /�i� Bb
`2~2+i2/ BM 6B;m`2 3X

6B;m`2 3X aQm`+2b, "m/;2i /�i� kyyy iQ kyR8 �M/ P"_ 7Q`2+�bib CmHv kyR8 �M/ �b MQi2/ BM i2ti

Re



ě *AhuS1_* qSa kyR8fyj ě

q>u h>1 6Aa*�G *>�_h1_ Aa .PPJ1. hP 6�AG

�b BM/B+�iBQM Q7 i?2 Bi2Kb +Qp2`2/ #v i?Bb /2+HBM2 i?2b2 �`2 i?2 +�i2;Q`B2b Q7 bT2M/BM; +Qp2`2/
#v TH�MM2/ bT2M/BM; BM kyR8ĜRe,

h�#H2 RX aQm`+2, >J h`2�bm`v "m/;2i CmHv kyR8 T�;2 dd

a2+QM/- BM +QMi`�bi iQ i?Qb2 ǵ722H ;QQ/ Bi2KbǶ- �MMm�HHv K�M�;2/ bT2M/BM; UK�BMHv r2H7�`2
�M/ /2#i BMi2`2biV BM+`2�b2/ 7`QK Ƞ9-kdy T2` ?2�/ iQ Ƞ8-e9y T2` ?2�/ BM +QMbi�Mi T`B+2b 7`QK
kyydĜy3 iQ kyRNĜkyX P` �M BM+`2�b2 Q7 jkXkWX h?2b2 /Bp2`;BM; i`2M/b +H2�`Hv ?�p2 /Bz2`2MiB�H
2z2+ib QM ;`QmTb BM bQ+B2ivX aQK2 p2`v pQ+�H ;`QmTb BM bQ+B2iv K�v r2HH T2`+2Bp2 U+Q``2+iHv- �b
i?2 };m`2b b?QrV i?�i i?2v ?�p2 HQbi Qmi �b � `2bmHi Q7 � b?B7i BM bT2M/BM; T�ii2`MbX h?�i KB;?i
BM Bib2H7 #2 Q7 HBiiH2 +QMb2[m2M+2 #mi 7Q` +?�M;2b i?�i ?�p2 i�F2M TH�+2- Q` �`2 TH�MM2/ iQ i�F2
TH�+2- BM i�t�iBQMX 6B;m`2 N UrBi? i?Bb /�i� BM �;;`2;�i2 `2T`2b2MiBM; iQi�H i�t�iBQM BM �HH v2�`b
+Qp2`2/V b?Qrb i?2 Qp2`�HH +?�M;2 BM T�vK2Mib Q7 i�t2b #v ivT2 BM +QMbi�Mi kyR9ĜR8 T`B+2b T2`
?2�/ Q7 TQTmH�iBQMX

AM+QK2 i�t `2+2BTib 72HH KQbi ?2�pBHv �7i2` kyy3- 7QHHQr2/ #v M�iBQM�H BMbm`�M+2 +QMi`B#miBQMb-
r?2`2�b i?2 +?�M;2b BM o�h U2bT2+B�HHv i?2 b?�`T /2+HBM2 BM kyyNĜRyV `2~2+i i?2 /2HB#2`�i2
`�i2 +mib BMi`Q/m+2/ �i i?�i iBK2 iQ +QmMi2` i?2 BKK2/B�i2 BKT�+i Q7 `2+2bbBQM�`v i2M/2M+B2b
rBi?BM i?2 2+QMQKvX o�h `2+2BTib- ?Qr2p2`- �`2 MQi 7Q`2+�bi iQ BM+`2�b2 �b `�TB/Hv �b BM+QK2
i�t- M�iBQM�H BMbm`�M+2 �M/ Qi?2` i�t2b- BM+Hm/BM; +QmM+BH i�t2bX h?Bb Bb BM bi�`F +QMi`�bi rBi?
+Q`TQ`�iBQM i�t- r?B+? ?�b #2+QK2 i?2 KQbi Tm#HB+ BM/B+�iQ` Q7 i?2 i�t +QMi`B#miBQM K�/2 #v
#mbBM2bbX h?2 +QMi`B#miBQM 7`QK i?Bb i�t Bb bi2�/BHv /2+HBMBM; �b i�t `�i2b ?�p2 #22M +mi 7`QK
k3W �i i?2 bi�`i Q7 i?2 T2`BQ/ mM/2` `2pB2r iQ R3W �i i?2 2M/ rBi? i?2 i�t #�b2 �HbQ #2BM;
`2/m+2/ BM i?2 K2�MiBK2- KQbi 2bT2+B�HHv �7i2` kyRyX

Rd



ě *AhuS1_* qSa kyR8fyj ě

_ Jl_S>u � _ S�G�L kyR8

6B;m`2 NX aQm`+2b, lE >J h`2�bm`v "m/;2ib kyyyĜkyR8 �M/ CmHv kyR8 P"_ T`QD2+iBQMb �M/
�b MQi2/ BM i2ti

R3



ě *AhuS1_* qSa kyR8fyj ě

q>u h>1 6Aa*�G *>�_h1_ Aa .PPJ1. hP 6�AG

h�#H2 kX aQm`+2, P{+2 7Q` "m/;2i _2bTQMbB#BHBiv 7Q`2+�bib CmHv kyR8 i�#H2 9X8 �M/ �mi?Q`
+�H+mH�iBQMb �b MQi2/

RN



ě *AhuS1_* qSa kyR8fyj ě

_ Jl_S>u � _ S�G�L kyR8

h?2 i�#H2 �#Qp2 ?�b #22M 2ti`�+i2/ 7`QK i?2 P"_ 7Q`2+�bib 7Q` i�t `2p2Mm2 Tm#HBb?2/ BM CmHv
kyR8X h�t `2p2Mm2b 7Q` kyR9ĜR8 QMr�`/b b?QrM BM i?2 }`bi T�`i Q7 i?2 i�#H2 ?�p2 #22M `2bi�i2/
BM i?2 b2+QM/ T�`i QM i?2 �bbmKTiBQM i?�i i?2v rBHH ;`Qr BM HBM2 rBi? :.S T`QD2+iBQMbX h?2
`2bmHiBM; 2tT2+i2/ `2p2Mm2b ?�p2 i?2M #22M +QKT�`2/ rBi? P"_ 7Q`2+�bib 7Q` i�t2b iQ #2 +QHH2+i2/
�M/ i?2 /Bz2`2M+2b �`2 i?2M B/2MiB}2/ BM i?2 b2+QM/ �M/ i?B`/ T�`ib Q7 i?2 i�#H2 `2bT2+iBp2HvX

h?Qb2 /Bz2`2M+2b b?Qr i?�i ;Qp2`MK2Mi TQHB+v �BKb iQ BM+`2�b2 i?2 BM+QK2 i�t �M/ M�iBQM�H
BMbm`�M+2 �b T`QTQ`iBQM Q7 Qp2`�HH `2p2Mm2 BM i?2 M2ti }p2 v2�`b r?BHbi `2/m+BM; +Q`TQ`�iBQM i�t2b
bB;MB}+�MiHvX o�h Bb #`Q�/Hv M2mi`�HX S`QT2`iv i�t2b- bm+? �b +QmM+BH i�t2b- �TT2�` iQ K�F2 �M
mM2tT2+i2/Hv ?B;? +QMi`B#miBQM iQ K�F2X h?2 BKTHB+�iBQMb Q7 i?2b2 7Q`2+�bib �`2 i?�i BM+`2�b2
BM BM+QK2 �M/ M�iBQM�H BMbm`�M+2 i�t #2ir22M kyR8 mMiBH kyky rBHH #2 K�i+?2/ #v /2+`2�b2 BM
#2M2}ib 7`QK i?2 /Bb+`2iBQM�`v bT2M/BM; Q7 ;Qp2`MK2Mi- Q` i?Qb2 �+iBpBiB2b 7`QK r?B+? i?2v �`2
KQbi HBF2Hv iQ T2`+2Bp2 �M BM+`2�b2 BM r2HH@#2BM;X AM Qi?2` rQ`/b- �mbi2`Biv /m`BM; i?2 b2+QM/
*�K2`QM ;Qp2`MK2Mi rBHH #2 2tT2`B2M+2/ �b ?B;?2` i�t2b �M/ HQr2` M2i #2M2}ib 7`QK i?2 bi�i2-
�M/ �HH �b � +QMb2[m2M+2 Q7 i?2 TQHB+v Q7 b22FBM; � #�H�M+2/ #m/;2iX

q?2i?2` Q` MQi bm+? TQHB+v Bb TQHBiB+�HHv bmbi�BM�#H2 Qp2` iBK2 Bb iQ #2 b22MX h?2 /2bB`2 iQ
#�H�M+2 i?2 #m/;2i �;�BMbi i?Bb #�+F;`QmM/ Q7 HBF2Hv T2`+2Bp2/ T2`bQM�H +Qbi �b � +QMb2[m2M+2
Q7 r?�i i?2 ;Qp2`MK2Mi Bb b22FBM; iQ /Q Bb- ?Qr2p2`- T`QpB/BM; 2tTH�M�iBQM 7Q` i?2 `BbF i?2
;Qp2`MK2Mi Bb i�FBM; QM r2H7�`2 bT2M/BM;X "2+�mb2 T`2bbm`2 QM TH�MM2/ bT2M/BM; ?�b �H`2�/v
`2�+?2/ � TQBMi r?2`2 `2bBbi�M+2 iQ 7m`i?2` +mib Bb HBF2Hv- MQi H2�bi 7`QK i?Qb2 rQ`FBM; BM i?2
Tm#HB+ b2`pB+2b �b ?�b #22M b22M rBi? bi`BF2 �+iBQM #v H�rv2`b rQ`FBM; BM i?2 +Qm`i bvbi2KRy-
i?2b2 +mib �`2 ;QBM; iQ #2 ?�`/ iQ /2HBp2`X �b b?QrM BM 6B;m`2 3- i?2`2 Bb i?2M MQ QTiBQM H27i iQ
� *?�M+2HHQ` /2i2`KBM2/ iQ 2[m�i2 BM+QK2 �M/ bT2M/BM; #mi iQ +mi r2H7�`2 bT2M/BM;- r?�i2p2`
i?2 +QMb2[m2M+2 7Q` BM2[m�HBiv �M/ Qmi`B;?i ?�`/b?BTX

S�`i 9, _2i`QbT2+iBp2 �M�HvbBb Q7 P"_Ƕb 6Q`2+�bib- kyRyĜkyR8
aBM+2 kyRy- i?2 P{+2 7Q` "m/;2i _2bTQMbB#BHBiv ?�b ?�/ i?2 i�bF Q7 �m/BiBM; >J h`2�bm`vǶb
#m/;2i 7Q`2+�bibX Ai Bb BMi2`2biBM; iQ b22 ?Qr � b2H2+iBQM Q7 i?Qb2 7Q`2+�bib ?�p2 im`M2/ Qmi U6B;m`2
RyVX h?2 kyy3 #m/;2i 7Q`2+�bi BM 6B;m`2 Ry r�b QM2 Q7 i?2 ;`Qbb2bi 2+QMQKB+ KBb@bi�i2K2Mib Q7
�HH iBK2X AM 7�B`M2bb- i?2 G�#Qm` ;Qp2`MK2Mi Q7 i?2 iBK2 ?�/ #22M � /2HBp2`2` Q7 r?�i b22Kb- BM
`2i`QbT2+i- iQ ?�p2 #22M +QMbBbi2Mi 2+QMQKB+ T2`7Q`K�M+2- �b BM/B+�i2/ #v 6B;m`2b R- j �M/ 9X

h?2 `2�H BMi2`2bi BM i?2 /�i� HB2b rBi? p�`BQmb T`QD2+iBQMb K�/2 7`QK kyyN QMr�`/bX 6Q` +H�`Biv
QMHv bQK2 Q7 i?2b2 +�M #2 b?QrMX S2`?�Tb KQbi bm`T`BbBM;Hv- G�#Qm` 7Q`2+�bib BM kyyN �M/ kyRy
r2`2 iQQ T2bbBKBbiB+ BM i?2B` 2�`Hv 2tT2+i�iBQMb- #mi #v i?2 2M/ Q7 i?2 T`QD2+iBQM T2`BQ/b r2`2
�++2Ti�#Hv +HQb2 iQ Qmiim`MbX AM +QMi`�bi i?2 CmM2 kyRy 7Q`2+�bi 7`QK i?2 i?2M M2r *Q�HBiBQM
;Qp2`MK2Mi r�b bm#bi�MiB�HHv iQQ QTiBKBbiB+ �b iQ Qmi+QK2 �M/ 2p2M i?2 HBKBi2/ T�`i Q7 i?2 kyRk
S`2@"m/;2i _2TQ`i 7Q`2+�bi b?QrM U+?Qb2M #2+�mb2 Bi r�b- BM 2z2+i- � KB/@i2`K `2TQ`i #v i?2
*Q�HBiBQM ;Qp2`MK2MiV +QMi�BM2/ K�DQ` 7Q`2+�biBM; 2``Q`bX

h?Bb T�T2` /Q2b MQi b22F iQ �M�Hvb2 BM ;`2�i /2i�BH r?v i?2b2 /Bz2`2M+2b �`Qb2- #mi Bi Bb
BKTQ`i�Mi iQ MQi2 i?�i i?2 QTiBKBbiB+ `?2iQ`B+ Q7 �mbi2`Biv /2HBp2`2/ #v ;Qp2`MK2Mib bBM+2 kyRy
?�b MQi K�i+?2/ `2bmHib r?2`2�b #v i?2 iBK2 Bi H27i Q{+2 i?2 G�#Qm` ;Qp2`MK2Mi ?�/ �/QTi2/ �
KQ`2 `2�HBbiB+ #�bBb 7Q` 2+QMQKB+ 7Q`2+�biBM;X

PM2 2+QMQKB+ 2tTH�M�iBQM 7Q` i?2 /Bp2`;2M+2 BM 7Q`2+�biBM; bm++2bb K�v ?�p2 #22M T`QpB/2/
mMrBiiBM;Hv #v i?2 P"_X h?2 CmHv kyR8 P{+2 7Q` "m/;2i _2bTQMbB#BHBiv `2TQ`i K�F2b `272`2M+2
iQ i?2 KmHiBTHB2`b mb2/ 7Q` i?2 Tm`TQb2b Q7 i?2 T`QD2+iBQMb i?�i i?2 h`2�bm`v ?�p2 mb2/ �M/ i?2
P"_ ?�p2 2M/Q`b2/,
Ry?iiT,ffrrrXBM/2T2M/2MiX+QXmFfM2rbfmFf?QK2@M2rbfH�rv2`b@bi`BF2@Qp2`@H2;�H@�B/@+mib@#QQbi2/@#v@i?2@

#�+FBM;@Q7@K�DQ`@}`Kb@Ryj9NyyNX?iKH

ky



ě *AhuS1_* qSa kyR8fyj ě

q>u h>1 6Aa*�G *>�_h1_ Aa .PPJ1. hP 6�AG

AM CmM2 kyRy- i?2 BMi2`BK P"_ 2biBK�i2/ i?2 BKT�+i i?�i i?2 �//BiBQM�H }b+�H iB;?i@
2MBM; �MMQmM+2/ BM i?2 *Q�HBiBQMǶb }`bi "m/;2i rQmH/ ?�p2 QM ;`Qri? i?`Qm;? i?2
mb2 Q7 ǵ}b+�H KmHiBTHB2`bǶX h?2b2 BKTHB2/ i?�i � /Bb+`2iBQM�`v iB;?i2MBM; Q7 R T2` +2Mi
Q7 :.S rQmH/- BM i?2 }`bi BMbi�M+2- `2/m+2 QmiTmi #v R T2` +2Mi BM i?2 +�b2 Q7 BMp2bi@
K2Mi +mibc yXe T2` +2Mi BM i?2 +�b2 Q7 +mib iQ /�v iQ /�v Tm#HB+ b2`pB+2b �M/ r2H7�`2
bT2M/BM;c yXj8 7Q` o�h BM+`2�b2bc �M/ yXj T2` +2Mi 7Q` BM+QK2 i�t �M/ LA*b BM+`2�b2bX
AM i?Bb 7Q`2+�bi- r2 ?�p2 �TTHB2/ i?2 b�K2 `2�H KmHiBTHB2`b i?�i i?2 BMi2`BK P"_ mb2/
BM i?2 CmM2 kyRy 7Q`2+�biX
UP{+2 7Q` "m/;2i _2bTQMbB#BHBiv- kyR8- jNV

Ai Bb QMHv 7�B` iQ MQi2 i?�i bQK2 i�T2` 2z2+ib Q7 i?2 �TTHB+�iBQM Q7 i?2b2 KmHiBTHB2`b r�b +?�M;2/
#2ir22M kyRy �M/ kyR8 #mi- BM i?2 QTBMBQM Q7 i?2 �mi?Q`b Q7 i?Bb T�T2`- i?Bb Bb mMHBF2Hv iQ ?�p2
?�/ K�i2`B�H BKT�+i QM i?2 7Q`2+�bib K�/2X h?2 KmHiBTHB2`b �/QTi2/ #v i?2 P"_ T`Q/m+2/
7Q`2+�bib r?2`2 BM KQbi +�b2b- 2t+2TiBM; BMp2biK2Mi- i?2 BKT�+i QM ;`Qri? Q7 ȠR Q7 ;Qp2`MK2Mi
bT2M/BM; r�b bQK2r?�i H2bb i?�M i?2 TQmM/ 2tT2M/2/X h?2 P{+2 7Q` "m/;2i _2bTQMbB#BHBiv
/Q2b- Q7 +Qm`b2- r`Bi2 i?Bb BM i?2 M2;�iBp2 +QMi2ti Q7 +mib- #mi i?Bb /Q2b MQi +?�M;2 i?2 BM72`2M+2X
aQ- Bi r�b �bbmK2/ i?�i 7Q` 2p2`v ȠR Q7 +mib i?2 BKT�+i QM :.S rQmH/ #2 Km+? H2bb i?�M i?2
p�Hm2 Q7 i?2 +mi Bib2H7- 2t+2TiBM; BMp2biK2Mi- r?2`2 � +mi rQmH/ `2/m+2 :.S #v ȠR 7Q` 2p2`v ȠR
Q7 `2/m+iBQMX

h?Bb pB2r- r?B+? ?�b #22M +QMbBbi2MiHv ?2H/ i?`Qm;?Qmi i?Bb T2`BQ/- +QMi`�bi b?�`THv rBi?
irQ �Hi2`M�iBp2 QTBMBQMbX h?2 }`bi Bb 7`QK i?2 AMi2`M�iBQM�H JQM2i�`v 6mM/Ƕb qQ`H/ 1+QMQKB+
PmiHQQF _2TQ`i BM kyRk- r?B+? bi�i2b i?�i,

A7 i?2 KmHiBTHB2`b mM/2`HvBM; i?2 ;`Qri? 7Q`2+�bib r2`2 �#Qmi yX8- �b i?Bb BM7Q`K�H
2pB/2M+2 bm;;2bib- Qm` `2bmHib BM/B+�i2 i?�i KmHiBTHB2`b ?�p2 �+im�HHv #22M BM i?2 yXN
iQ RXd `�M;2 bBM+2 i?2 :`2�i _2+2bbBQMX h?Bb }M/BM; Bb +QMbBbi2Mi rBi? `2b2�`+? bm;@
;2biBM; i?�i BM iQ/�vǶb 2MpB`QMK2Mi Q7 bm#bi�MiB�H 2+QMQKB+ bH�+F- KQM2i�`v TQHB+v
+QMbi`�BM2/ #v i?2 x2`Q HQr2` #QmM/- �M/ bvM+?`QMBx2/ }b+�H �/DmbiK2Mi �+`Qbb Mm@
K2`Qmb 2+QMQKB2b- KmHiBTHB2`b K�v #2 r2HH �#Qp2 RX
UAJ6- kyRk- 9jV

AM Qi?2` rQ`/b- 7Q` 2p2`v ȠR Q7 +mib i?2 BKT�+i K�v r2HH ?�p2 #22M � HQbb iQ :.S Q7 KQ`2
i?�M ȠR- �M/ +QmH/ ?�p2 #22M �b ?B;? �b ȠRXdyX qBi? �p2`�;2 i�t `2+Qp2`v Q7 �`QmM/ 9yW Q7
:.S BM i?2 lE i?Bb K2�Mi i?�i 7Q` 2p2`v ȠR Q7 +mib mT iQ e3T Q7 i�t KB;?i ?�p2 #22M HQbi BM
`2p2Mm2 i2`Kb r?BHbi Qp2`�HH T2QTH2 rQmH/ 722H rQ`b2 Qz i?�M i?2 +mib i?2Kb2Hp2b KB;?i BKTHv,
BM 2z2+i- i?2 +mib r2`2 +miiBM; +�T�+Biv �b 6B;m`2 8 BKTHB2/ rBi? � `2�H T2`+2Bp2/ +Qbi `2bmHiBM;
�b � +QMb2[m2M+2X

h?Bb QTBMBQM ?�b #22M `2BM7Q`+2/ BM kyR8 #v `�iBM;b �;2M+v ai�M/�`/b � SQQ`ǶbX AM � `2TQ`i
Tm#HBb?2/ BM C�Mm�`v kyR8- i?2v �`;m2/ rBi? `2;�`/ iQ i?2 lE 2+QMQKv i?�iRR,

q2 2biBK�i2 i?�i �M BM+`2�b2 BM Tm#HB+ bT2M/BM; BM QM2 v2�` Q7 RW Q7 :.S U+QQ`/B@
M�i2/ �+`Qbb i?2 1lV rQmH/ `2bmHi BM � KmHiBTHB2` 2z2+i 7Q` i?2 lXEX Q7 kX8 Qp2` i?`22
v2�`bX h?Bb Bb � ?B;?2` 2z2+i +QKT�`2/ rBi? i?2 #QQbi iQ bT2M/BM; BM i?2 lXEX �HQM2-
r?B+? r2 2biBK�i2/ �i RXNX h?2 K�BM `2�bQM Bb i?2 �//BiBQM�H #QQbi iQ lXEX :.S
/m2 iQ BM+`2�b2/ /2K�M/ 7`QK Bib 1m`QT2�M i`�/2 T�`iM2`bX q2 �HbQ T`QD2+i i?�i
bm+? BMp2biK2Mi rQmH/ �// KQ`2 i?�M jyy-yyy DQ#b BM i?2 b�K2 v2�` �b i?2 BM+`2�b2
Q++m``2/X
Uai�M/�`/ �M/ SQQ`- kyR8V

RR?iiT,ffK2/B�XK?}X+QKf/Q+mK2MibfkyR8ykRR@bT`b@BM7`�bi`m+im`2XT/7

kR



ě *AhuS1_* qSa kyR8fyj ě

_ Jl_S>u � _ S�G�L kyR8

6B;m`2 RyX aQm`+2, >J h`2�bm`v "m/;2ib �M/ S`2@"m/;2i _2TQ`ib �b MQi2/

kk



ě *AhuS1_* qSa kyR8fyj ě

q>u h>1 6Aa*�G *>�_h1_ Aa .PPJ1. hP 6�AG

Ai b?QmH/ #2 MQi2/ i?�i i?Bb KmHiBTHB2` `2H�i2b QMHv iQ BMp2biK2Mi bT2M/BM;X h?2 bBKBH�`Biv
rBi? i?2 AJ6 2biBK�i2 b?QmH/ #2 MQi2/X

A7 i?2 AJ6 Q` ai�M/�`/ � SQQ`Ƕb KmHiBTHB2`b r2`2 iQ #2 mb2/- i?2M i?2 P"_ rQmH/ ?�p2
`2�+?2/ � 7�` KQ`2 T2bbBKBbiB+ U#mi MQM2i?2H2bb- KQ`2 �++m`�i2V 2biBK�i2 Q7 i?2 2z2+ib Q7 �mbi2`Biv
QM i?2 lE 2+QMQKvX G�#Qm` �bbmK2/ � Km+? HQr2` `�i2 Q7 +mib i?�M i?2 *Q�HBiBQM U2p2M B7- �b Bb
HBF2Hv- i?2v mb2/ i?2 b�K2 #`Q�/ KmHiBTHB2` `�i2b Ĝ #m/;2i `2TQ`ib 7Q` i?2B` T2`BQ/ BM Q{+2 /Q MQi
K�F2 i?Bb TQBMi +H2�`V #mi �b � `2bmHi T`Q/m+2/ H2bb /BbiQ`iBp2 7Q`2+�bib i?�i- +m`BQmbHv- b22K2/
iQ T`2/B+i i?2 *Q�HBiBQM ;Qp2`MK2MiǶb �+im�H �+?B2p2K2Mib #2ii2` i?�M i?�i ;Qp2`MK2MiǶb QrM
7Q`2+�bib /B/X

h?2 b�K2 2``Q` BM 2biBK�iBM; KmHiBTHB2`b KB;?i �HbQ 2tTH�BM r?v .�pB/ "H�M+?~Qr2`- r?Q
b2`p2/ QM i?2 "�MF Q7 1M;H�M/ JQM2i�`v SQHB+v *QKKBii22 7`QK kyye iQ kyyN- ?�b bm;;2bi2/
i?�i i?2 lE `2+Qp2`v 7`QK i?2 kyy3 }M�M+B�H +`BbBb ?�b #22M i?2 rQ`bi Q7 �Mv `2+Qp2`v bBM+2 i?2
Rdky aQmi? a2� "m##H2,

6B;m`2 RRX aQm`+2, ?iiT,ffrrrXBM/2T2M/2MiX+QXmFfpQB+2bf+QKK2Mif#`Bi�BM@?�b@i�F2M@HQM;2`@
iQ@`2+Qp2`@7`QK@`2+2bbBQM@i?�M@�i@�Mv@iBK2@bBM+2@i?2@bQmi?@b2�@#m##H2@Ne98kR3X?iKH

kj



ě *AhuS1_* qSa kyR8fyj ě

_ Jl_S>u � _ S�G�L kyR8

S�`i 8, h?2 62�bB#BHBiv Q7 i?2 6Bb+�H *?�`i2`
AM HB;?i Q7 i?2 �#Qp2 r2 MQr im`M iQ i?2 [m2biBQM Q7 r?2i?2` ǵ#�H�M+BM; i?2 #QQFbǶ #v kyky Ĝ i?2
b2H7@BKTQb2/ +`Bi2`BQM 7Q` i?2 bm++2bb Q7 :2Q`;2 Pb#Q`M2Ƕb �mbi2`Biv T`Q;`�KK2 �b 2Mb?`BM2/ BM
i?2 lE 6Bb+�H *?�`i2` �/QTi2/ BM P+iQ#2` kyR8-Rk Bb TQbbB#H2 Q` 2p2M /2bB`�#H2X h?Bb [m2biBQM
/Q2b /2K�M/ +QMbB/2`�iBQM Q7 r?2i?2` i?2 P{+2 7Q` "m/;2i _2bTQMbB#BHBiv 7Q`2+�bib 7Q` i?2 lEǶb
b2+iQ`�H #�H�M+2b mMiBH kyky �`2 TH�mbB#H2- Q` MQiX

h?2 +QM+2Ti Q7 b2+iQ`�H #�H�M+BM; 2KTHQvb /Qm#H2 2Mi`v �++QmMiBM; `�iBQM�H2XRj h?Bb �TT`Q�+?
�bbmK2b i?�i ǵb2+iQ`�H �++QmMib /�i� +QMbiBimi2(b) � +HQb2/ bvbi2K BM i?2 b2Mb2 i?�i 2p2`v �bb2i
Bi2K BM QM2 b2+iQ`Ƕb #�H�M+2 b?22i Kmbi ?�p2 � +QmMi2`T�`iv HB�#BHBiv Bi2K BM �MQi?2` b2+iQ`Ƕb
#�H�M+2 b?22iǶ U�MiQmM /2 �HK2B/�- kyR8- ReVX �i +Q`2 i?2 B/2� Bb p2`v bBKTH2, 7Q` 2p2`v #Q``Qr2`
BM � +m``2M+v UBM i?2 lEǶb +�b2- bi2`HBM;V i?2`2 Kmbi #2 � H2M/2`X Ai 7QHHQrb i?�i H2M/BM; #2ir22M
b2+iQ`b Kmbi �Hr�vb #�H�M+2X q2 bi`2bb i?�i i?Bb Bb �M �++QmMiBM; +QM+2Ti �M/ MQi �M 2+QMQKB+
+QM+2TiX �M/ 7`QK �M �++QmMiBM; T2`bT2+iBp2 Bi Bb � bBKTH2 K�ii2` Q7 7�+i i?�i Kmbi #2 i`m2X

h?2 b2+iQ`b mbm�HHv +QMbB/2`2/ 7Q` i?Bb Tm`TQb2 �`2 i?2 ;Qp2`MK2Mi- T`Bp�i2 +QMbmK2`b- T`B@
p�i2 b2+iQ` Umbm�HHv +QMbB/2`2/ iQ #2 #mbBM2bbV BMp2biK2Mi- �M/ i?2 Qp2`b2�b b2+iQ`X 6B;m`2 Rk
`2T`2b2Mib i?2 P"_ b2+iQ`�H #�H�M+2b ?BbiQ`v �M/ 7Q`2+�bi BM CmHv kyR8,

6B;m`2 RkX aQm`+2, P{+2 7Q` "m/;2i _2bTQMbB#BHBiv- CmHv kyR8 h�#H2 jXjj

Rk?iiT,ffrrrXT�`HB�K2MiXmFf#mbBM2bbfM2rbfkyR8fQ+iQ#2`f+?�`i2`@7Q`@#m/;2i@`2bTQMbB#BHBiv@�mimK@kyR8@
mT/�i2f
RjJQ`2 7Q`K�HHv- i?2 irQ F2v �++QmMiBM; B/2MiBiB2b 7`QK r?B+? i?2 +QM+2Ti Q7 b2+iQ`�H #�H�M+BM; Bb /2`Bp2/ �`2,

:.S 4 * Y a Y h Umb2bV
:.S 4 * Y A Y : Y Us Ĝ JV UbQm`+2bV

q?2`2 * Bb iQi�H +QMbmKTiBQM- a Bb a�pBM;b- h Bb h�t�iBQM- A Bb AMp2biK2Mi- : Bb :Qp2`MK2Mi aT2M/BM;- s Bb
1tTQ`ib �M/ J Bb BKTQ`ibX
6`QK r?B+? r2 +�M 2�bBHv ;2i,

UA Ĝ aV Y U: Ĝ hV Y Us Ĝ JV 4 y
h?Bb B/2MiBiv K�F2b +H2�` i?�i i?2 i`�Mb�+iBQMb #2ir22M i?2 b2+iQ`b Kmbi �Hr�vb #�H�M+2X h?2 Bbbm2 Bb 2tTH�BM2/
BM ;`2�i2` /2Ti? #v- 7Q` 2t�KTH2- S`Q7 J�H+QHK a�rv2` U?iiT,ffrrrX72Tb@2m`QT2X2mf�bb2ibf#3je2Rk7@329/@9/kk@
NjRy@�y�k3�9R3ey/fi?2@BKTQbbB#BHBiv@Q7@#�H�M+2/@bi`m+im`�H@;Qp2`MK2Mi@#m/;2ibXT/7V

k9



ě *AhuS1_* qSa kyR8fyj ě

q>u h>1 6Aa*�G *>�_h1_ Aa .PPJ1. hP 6�AG

q?�i i?Bb };m`2 BM/B+�i2b Bb i?�i i?2 P{+2 7Q` "m/;2i _2bTQMbB#BHBiv 7Q`2+�bib 7Q` #�H�M+BM;
i?2 #QQFb Bb T`2KBb2/ QM p2`v bB;MB}+�Mi +?�M;2b BM T�ii2`Mb Q7 #2?�pBQm` rBi?BM i?2 lE 2+QMQKv
Qp2` i?2 M2ti 72r v2�`bX h?2b2 �`2 +?�M;2b i?�i r2 #2HB2p2 �`2 mMHBF2Hv iQ i�F2 TH�+2X

�MiB+BT�i2/ +?�M;2b BM i?2 b2+iQ`�H #�H�M+2 �`2 �b 7QHHQrb, 6B`bi- �b 6B;m`2 Rk b?Qrb- ?Qmb2@
?QH/b �`2 2tT2+i2/ iQ �#�M/QM i?2B` +�miBQmb �TT`Q�+? iQ b�pBM; i?�i i?2v ?�p2 �/QTi2/ bBM+2
kyyNX h?2 P"_ 7Q`2+�bib rQ`Fb QM i?2 �bbmKTiBQM i?�i 7`QK kyR8 QMr�`/- i?2 ?Qmb2?QH/ b2+iQ`
�b � r?QH2 rBHH M2Bi?2` b�p2 MQ` #Q``Qr 7Q` i?2 7Q`2b22�#H2 7mim`2X

a2+QM/- i?2 P"_ �bbmK2b i?�i i?2 #mbBM2bb rBHH �#�M/QM Bib TQHB+v Q7 ?Q�`/BM; +�b? �M/
#2;BM iQ BMp2bi ?2�pBHv 7`QK kyR8- mbBM; #Q``Qr2/ 7mM/b iQ /Q bQX

h?B`/- �M/ KQbi `2K�`F�#Hv- Bi Bb �bbmK2/ i?�i i?2 lEǶb Qp2`�HH #�H�M+2 Q7 i`�/2 �M/ }M�M+B�H
~Qrb rBi? Qp2`b2�b rBHH +?�M;2 `�/B+�HHv- `2[mB`BM; 7�` 72r2` BM~Qrb BMiQ i?2 lE 2+QMQKv r?B+?
�`2 i?2 +m``2Mi M2i +QMb2[m2M+2 Q7 i?2 lEǶb bB;MB}+�Mi i`�/2 /2}+BibX

6Qm`i?- 6B;m`2 Rk b?Qrb ;`�/m�H /2+`2�b2 BM bi�i2 #Q``QrBM; iQ i?2 TQBMi- bQK2iBK2b BM kyRN-
r?2M i?2 ;Qp2`MK2Mi rBHH �+?B2p2 Bib 6Bb+�H *?�`i2` ;Q�HX

Ai Bb BKTQ`i�Mi iQ bi`2bb- ?Qr2p2`- i?�i i?Bb 7Qm`i? TQBMi Bb Q#i�BM�#H2 QMHv B7 �HH i?`22 Qi?2`
b2+iQ`b T2`7Q`K �b �MiB+BT�i2/ BM i?2 7Q`2+�biX lMH2bb i?2v /Q bQ- �b � K�ii2` Q7 7�+i- :2Q`;2
Pb#Q`M2 rBHH MQi +H2�` i?2 lE ;Qp2`MK2MiǶb /2}+BiX

h?2 +?�HH2M;2b i?�i i?2b2 7Q`2+�bib BKTHv 7Q` i?2 ?Qmb2?QH/- T`Bp�i2 �M/ `2bi Q7 i?2 rQ`H/
K�v �TT2�` BMMQ+mQmb- #mi i?2v �`2 MQiX h�F2- 7Q` 2t�KTH2- i?2 M22/ 7Q` i?2 ?Qmb2?QH/ b2+iQ` iQ
M2i bi�v BM i?2 TQbBiBQM Q7 #2BM; #`Q�/Hv M2mi`�H rBi? `2;�`/ iQ b�pBM; �M/ /Bb@b�pBM;X aBM+2 i?2
b2+iQ` �b � r?QH2 Bb MQi- Q7 +Qm`b2- ?QKQ;2MQmb- bQK2 rBHH M22/ iQ #Q``Qr 7Q` Qi?2`b iQ b�p2- �b
?�b #22M i?2 K�`F2/ i2M/2M+v Qp2` i?2 T�bi 72r v2�`bX �b � `2bmHi i?2 P"_ i?2Kb2Hp2b 7Q`2+�bi
i?�i 7Q` i?2 M2i i`2M/ iQ #2 M2mi`�H i?2 #Q``QrBM; Q7 i?Qb2 r?Q /Q i�F2 +`2/Bi rBHH ?�p2 iQ ;`Qr
bm#bi�MiB�HHv,

6B;m`2 RjX aQm`+2, P{+2 7Q` "m/;2i _2bTQMbB#BHBiv- CmHv kyR8 h�#H2 jXk8

"Q``QrBM; rBHH ?�p2 iQ `2�+? �M/ i?2M 2t+22/ kyy3 H2p2HbX h?Bb K�v #2 TQbbB#H2- �++Q`/BM;
iQ i?2 P"_Ƕb QrM 7Q`2+�bi- B7 i?2`2 Bb bi2�/v ?Qmb2 T`B+2 BM~�iBQM Qp2` i?2 +QKBM; }p2 v2�`b-

k8



ě *AhuS1_* qSa kyR8fyj ě

_ Jl_S>u � _ S�G�L kyR8

BM+`2�bBM; iQ � `�i2 Q7 �HKQbi bBt T2` +2Mi T2` �MMmKX qBi?Qmi i?�i BM+`2�b2 BM T`B+2b i?2`2 rBHH
#2 BMbm{+B2Mi BM+`2�b2 BM KQ`i;�;2 H2M/BM; iQ �+?B2p2 i?Bb ;`Qri? BM #Q``QrBM; >Qr2p2`- MQi
QMHv Bb i?Bb � `�i?2` QTiBKBbiB+ 7Q`2+�bi- Bi �HbQ `mMb +QmMi2` iQ �MQi?2` QM2 Q7 i?2 ;Qp2`MK2MiǶb
+?2`Bb?2/ +H�BKb, K�FBM; ?QmbBM; �zQ`/�#H2X AM 2z2+i- i?2 6Bb+�H *?�`i2` Bb T`2/B+�i2/ QM �M
QM;QBM; ?QmbBM; #m##H2X Ai Bb MQi Q#pBQmb iQ i?2 �mi?Q`b Q7 i?Bb T�T2` r?v bm+? � TQHB+v Q7
2M+Qm`�;BM; � ?QmbBM; #m##H2 Bb +QMbB/2`2/ iQ #2 ;QQ/ 2+QMQKB+ TQHB+vX AM/22/- � `2+2Mi AJ6
`2TQ`i 2KT?�bBb2b i?2 mMB[m2 TQbBiBQM Q7 i?2 ?QmbBM; K�`F2i BM i?2 lE- �M/ i?2 ;`2�i pQH�iBHBiv
Bi BKT�`ib iQ i?2 2+QMQKvX h?2 `2TQ`i MQi2b,

�Hi?Qm;? KQ`i;�;2 +`2/Bi �b � b?�`2 Q7 :.S ?�b #22M /2+HBMBM; BM i?2 +m``2Mi ?QmbBM;
`2+Qp2`v- i?2`2 �`2 bB;Mb i?�i i?2`2 Bb � #mBH/mT Q7 }M�M+B�H `BbFb, HQ�M@iQ@BM+QK2 `�iBQb
�`2 BM+`2�bBM; BM GQM/QM �M/ �KQM; }`bi iBK2 #mv2`b (Ę)
:Bp2M i?2 mM+2`i�BMiv Q7 i?2 i`�MbKBbbBQM Q7 K2+?�MBbK Q7 K�+`QT`m/2MiB�H TQHB+B2b-
i?2`2 �`2 K2`Bib BM �/QTiBM; K�+`QT`m/2MiB�H TQHB+v K2�bm`2b 2�`Hv �M/ ;`�/m�HHvX
UAJ6- kyR8- RdV

AM Qi?2` rQ`/b- i?2 AJ6 bi`QM;Hv �/pBb2b i?2 lE �;�BMbi ?Qmb2 T`B+2b BM~�iBQMX AM �Mv 2p2Mi-
r2 /Qm#i i?�i i?2 P"_ 7Q`2+�bi Bb +`2/B#H2X AM P+iQ#2` kyR8 � M�iBQM�H 2bi�i2 �;2Mi 7Q`2+�bi
�p2`�;2 ?Qmb2 T`B+2 BM~�iBQM 7Q` i?2 T2`BQ/ Q7 H2bb i?�M j T2` +2Mi-R9 r?BHbi i?2 "�MF Q7 1M;H�M/
?�b �HbQ K�/2 Bi +H2�` i?�i Bi rBHH ?2�pBHv KQMBiQ` KQ`i;�;2 H2M/BM; �M/ 2p2M H2M/BM; BM ;2M2`�HR8

Ĝ � KQp2 BMi2M/2/ iQ `2bi`B+i ;`Qri? BM #Q``QrBM;X L2Bi?2` bm;;2biBQM bmTTQ`ib i?2 P"_ pB2r
i?�i T2`bQM�H Q` KQ`i;�;2 #Q``QrBM; +�M BM+`2�b2 �b i?2v 7Q`2+�biX

qBi? `2;�`/ iQ #mbBM2bb- i?2 +QM/BiBQM 7Q` i?2 7Q`2+�bi #Q``QrBM; #2BM; K2i Bb i?�i BMp2biK2Mi
`2�+?2b H2p2Hb MQi b22M bBM+2 #27Q`2 RN3yX � `2+2Mi AJ6 `2TQ`i #2HB2p2b i?�i i?2 +m``2Mi TB+F@mT
BM #mbBM2bb BMp2biK2Mi BM i?2 lE Bb HBF2Hv iQ #2 bmbi�BM2/ UAJ6- kyR8- k3V #mi r�`Mb,

� +?�HH2M;2 Bb iQ 7Q`KmH�i2 �TT`QT`B�i2 TQHB+v T`2b+`BTiBQM (Ę) 6B`bi- 2zQ`ib b?QmH/
+QMiBMm2 iQ BKT`Qp2 }M�M+B�H BMi2`K2/B�iBQM- 2bT2+B�HHv �BK2/ �i 2Mbm`BM; �/2[m�i2
�++2bb iQ }M�M+2 7Q` #mbBM2bb BMMQp�iBQM �M/ `2bi`m+im`BM;X a2+QM/- BM7`�bi`m+im`2
b?QmH/ +QMiBMm2 iQ #2 BKT`Qp2/- 2bT2+B�HHv BM i?2 �`2�b Q7 i`�MbTQ`i- 2M2`;v- �M/
?QmbBM;X h?B`/- �b `2+QKK2M/2/ #v Ga1 :`Qri? *QKKBbbBQM UkyRjV- +Q`TQ`�i2
;Qp2`M�M+2 bi`m+im`2 +QmH/ #2 `2pB2r2/ iQ �//`2bb ǳb?Q`i@i2`KBbKǴ �M/ 2M+Qm`�;2
}`Kb iQ BMp2bi KQ`2X 6BM�HHv- TQHB+B2b b?QmH/ +QMiBMm2 iQ bmTTQ`i ?mK�M +�TBi�H
/2p2HQTK2Mi- BM+Hm/BM; i?`Qm;? 2M?�M+BM; pQ+�iBQM�H i`�BMBM; �M/ �TT`2MiB+2b?BT
T`Q;`�Kb iQ ?2HT #QHbi2` T`Q/m+iBpBivX AM i?Bb `2;�`/- i?2 lE b?QmH/ MQi ?�Hi 2zQ`ib
iQ �ii`�+i 7Q`2B;M i�H2MibX
UAJ6- kyR8- k3V

L22/H2bb iQ b�v- i?2b2 TQHB+v 2zQ`ib rQmH/ `2[mB`2 +QMbB/2`�#H2 �//BiBQM�H BMp2biK2Mi �M/
#Q``QQrBM; #v i?2 lE ;Qp2`MK2Mi- �HH Q7 r?B+? �TT2�` iQ #2 � T`2@+QM/BiBQM Q7 #mbBM2bb bmb@
i�BMBM; Bib +QMi`B#miBQM iQ BMp2biK2MiX h?2 T`Q#H2K Bb i?�i i?2 6Bb+�H *?�`i2` TQHB+v Bb HBF2Hv iQ
T`2p2Mi i?�i M2+2bb�`v ;Qp2`MK2Mi BMp2biK2MiX q?�i Bb KQ`2- r2 #2HB2p2 i?�i i?2 AJ6 `2TQ`i Bb
+Qm+?2/ BM TQHBi2 TQHBiB+�H H�M;m�;2, Bi T`2b2Mib � /2b+`BTiBQM Q7 r?2`2 i?2 lE +QmH/ #2 B7- �M/
QMHv B7- i?2 lE rQmH/ �#�M/QM Bib +QKKBiK2Mib iQ i?2 6Bb+�H *?�`i2`X GBF2 KQbi +QKK2Mi�iQ`b
r2 #2HB2p2 i?2 6Bb+�H *?�`i2` Bb MQ KQ`2 i?�M � TQHBiB+�H ǵbimMiǶ- #mi i?2`2 Bb 2MQm;? TQHBiB+�H
+�TBi�H BMp2bi2/ BM i?2 B/2� Q7 �mbi2`Biv iQ 2Mbm`2 i?�i MQM2 Q7 i?2 �#Qp2 rBb?@HBbi rBHH #2 Tm`bm2/
rBi? �Mv pB;Qm`X �b bm+?- i?2 ?QT2/@7Q` H2p2Hb Q7 #mbBM2bb BMp2biK2Mi 7Q`2+�bi #v i?2 P"_- �M/
b?QrM BM 6B;m`2 R9- �`2 p2`v mMHBF2Hv iQ ?�TT2MX
R9?iiT,ffrrrXi?2;m�`/B�MX+QKfKQM2vfkyR8fMQpfy8fmF@?Qmb2@T`B+2b@7Q`2+�bi@b�pBHHb
R8?iiTb,ffM2tiX7iX+QKf+QMi2Mifj+2kdd�+@3j/N@RR28@323y@R8d9RRk3997/\7i+�KT4+`Kf2K�BHfkyR8RR8fM#2fAMhQ/�vb6hfT`Q/m+i

ke



ě *AhuS1_* qSa kyR8fyj ě

q>u h>1 6Aa*�G *>�_h1_ Aa .PPJ1. hP 6�AG

6B;m`2 R9X aQm`+2, P{+2 7Q` "m/;2i _2bTQMbB#BHBiv- CmHv kyR8 h�#H2 jXke

h?2 Qp2`b2�b b2+iQ` 7Q`2+�bi Bb- �++Q`/BM; iQ i?2 P{+2 7Q` "m/;2i _2bTQMbB#BHBiv bm#D2+i iQ
ǵbB;MB}+�Mi mM+2`i�BMivǶ UT�;2 dyVX h?2 +?�M+2 i?�i i?2 lE rBHH b22 � bB;MB}+�Mi BKT`Qp2K2Mi BM
Bib #�H�M+2 Q7 i`�/2 Q` b22 M2i }M�M+B�H Qmi~Qrb r?2M Bi Bb +m``2MiHv � b�72 ?�p2M 7Q` BMp2biK2Mi
QM irQ +QmMib UlE ;BHib �M/ GQM/QM T`QT2`ivV b22Kb p2`v mMHBF2HvX

:Bp2M i?2b2 Q#b2`p�iBQMb i?2 +?�M+2 i?�i i?2 ;Qp2`MK2Mi rBHH +H2�` Bib /2}+Bi- r?B+? +�M QMHv
?�TT2M B7 Bi M2i b�p2b- r?B+? #v BKTHB+�iBQM `2[mB`2b i?�i ?Qmb2?QH/b- #mbBM2bb Q` i?2 Qp2`b2�b
b2+iQ` Kmbi #Q``Qr KQ`2- �TT2�`b iQ #2 `2KQi2X

q?�i Bb KQ`2- r2 MQi2 i?�i B7 i?2 `�i2 Q7 BM�++m`�+v 7`QK kyRRĜRk iQ kyR8ĜRe r�b `2THB+�i2/
BM i?2 v2�`b kyR8ĜRe iQ kyRNĜky i?2M- #�b2/ QM i?2 CmHv kyR8 P"_ 7Q`2+�bi �M �//BiBQM�H ȠRek
#BHHBQM rQmH/ #2 #Q``Qr2/ Qp2` i?Bb T2`BQ/- �M/ �i i?2 2M/ Q7 i?2 kyR8@kyky T�`HB�K2Mi i?2
#m/;2i rQmH/ MQi #2 `mMMBM; � bm`THmb Q7 ȠRyXk #BHHBQM #mi rQmH/ BMbi2�/ #2 b?QrBM; � /2}+Bi
Q7 ȠjNXj #BHHBQMX h?2 b+�H2 Q7 i?2 TQi2MiB�H BM�++m`�+v BM 7Q`2+�bib Bb- BM i?�i +�b2- bB;MB}+�Mi
�M/ i?2 TQbbB#BHBiv i?�i i?Bb +QmH/ `2bmHi BM � bB;MB}+�Mi KBbK�i+? #2ir22M i?2 TQHBiB+�H `?2iQ`B+
Q7 �mbi2`Biv �M/ i?2 �TT�`2Mi +Qbib �M/ #2M2}ib �`BbBM; 7`QK i?2 TQHB+v Bb ?B;?X h?2 TQHBiB+�H
`�KB}+�iBQMb Q7 i?�i KBbK�i+? �`2 MQi 7Q` i?Bb T�T2` iQ +QMbB/2`X

S�`i e, *QM+HmbBQMb
�b Bb MQr �TT�`2Mi- BM Qm` QTBMBQM i?2 T`Q#�#BHBiv i?�i i?2 +m``2MiHv T`QTQb2/ T`Q;`�KK2 Q7
�mbi2`Biv rBHH �+?B2p2 Bib bi�i2/ ;Q�H Q7 � #�H�M+2/ #m/;2i BM kyRNĜky Bb HQrX h?2 ;Qp2`MK2Mi
�TT2�`b- ?Qr2p2`- TQHBiB+�HHv +QKKBii2/ iQ �+?B2p2 bm+? � ;Q�HX h?Bb i?2M T`2b2Mib � i?`22@
7QH/ T`QbT2+i 7Q` TQi2MiB�H +QMb2[m2M+2b- T`2bmKBM; i?�i i?Bb KBbK�i+? #2ir22M Qmi+QK2b �M/
2tT2+i�iBQMb �`Bb2bX

h?2 }`bi Bb i?�i K�Mv T2QTH2 BM i?2 lE rBHH T�v BM+`2�b2/ BM+QK2 i�t2b �M/ M�iBQM�H BMbm`�M+2
Qp2` i?2 M2ti 72r v2�`b r?BH2 bmz2`BM; bB;MB}+�MiHv `2/m+2/ b2`pB+2b 7`QK i?2 ;Qp2`MK2MiX h?Bb
rBHH +`2�i2 �M BM+`2�b2/ 2tT2+i�iBQM ;�T #2ir22M K�Mv QM KB//H2@BM+QK2 BM i?2 lE �M/ i?2
;Qp2`MK2Mi- r?2`2 T�vK2Mi K�/2 �M/ T2`+2Bp2/ p�Hm2 `2+2Bp2/ rBHH BM+`2�bBM;Hv /Bz2`X

kd



ě *AhuS1_* qSa kyR8fyj ě

_ Jl_S>u � _ S�G�L kyR8

a2+QM/- i?Bb Bb HBF2Hv iQ #2 ?�TT2MBM; �i � iBK2 r?2M i?2 TQHBiB+�H M�``�iBp2 Q7 �mbi2`Biv K�v
�TT2�` iQ #2 7�BHBM;X h?2 TQbbB#BHBiv Q7 bB;MB}+�Mi TQHBiB+�H bi`2bb �b � +QMb2[m2M+2 +�MMQi #2
B;MQ`2/X h?2 HBF2HB?QQ/ i?�i BM+`2�b2/ [m2biBQMBM; Q7 i?2 KQiBp2b Q7 i?2 ;Qp2`MK2Mi BM BKTQbBM;
i?2 bi`2bb `2[mB`2/ iQ �+?B2p2 i?2 ;Q�H Q7 �mbi2`Biv Bb HBF2HvX

h?B`/- B7 � #�H�M+2/ #m/;2i Bb MQi /2HBp2`2/- i?2 `BbF Bb i?�i i?2 lE 2+QMQKv rBHH �TT2�`
iQ #2 Qmi Q7 2+QMQKB+ +QMi`QH U2p2M i?Qm;? i?�i K�v MQi #2 i`m2VX A7 i?Bb `2bmHi2/ BM T`2bbm`2
#2BM; #`Qm;?i iQ #2�` QM i?2 ;Qp2`MK2Mi pB� }M�M+B�H K�`F2ib i?2M `BbFb iQ i?2 lEǶb BMi2`2bi
�M/ 2t+?�M;2 `�i2 TQHB+B2b KB;?i �`Bb2- K�FBM; �+?B2p2K2Mi Q7 #�H�M+2/ 2+QMQKv `2+Qp2`v UrBi?
Q` rBi?Qmi � #�H�M+2/ bi�i2 #m/;2iV bB;MB}+�MiHv KQ`2 /B{+mHiX

q?�i Bb +H2�` BM �HH i?2b2 b+2M�`BQb Bb i?�i i?2 `BbF Bb QM2 Q7 T2`+2TiBQMX h?2 kyRy Ĝ kyR8
;Qp2`MK2Mi 7�BH2/ iQ /2HBp2` QM Bib T`QKBb2 Q7 � #�H�M+2/ #m/;2i #mi i?2 +Q`2 T?BHQbQT?v Q7
�mbi2`Biv bm`pBp2/ TQbbB#Hv #2+�mb2 MQ �Hi2`M�iBp2 M�``�iBp2 2K2`;2/ �M/- 7Q` K�Mv- i?2 BKT�+i
Q7 i?2 TQHB+v r�b `2H�iBp2Hv HBKBi2/ /m`BM; i?Bb T2`BQ/X h?2 +m``2Mi 7Q`2+�bib bm;;2bi i?�i /m`BM;
i?2 HB72 Q7 i?2 kyR8Ĝkyky ;Qp2`MK2Mi i?2`2 rBHH #2 �M BM+`2�b2/ BKT�+i QM i?2 HBp2b Q7 K�Mv
T2QTH2 BM i?2 lE �b � `2bmHi Q7 i?2 Tm`bmBi Q7 �mbi2`Biv r?BHbi i?2 TQHB+v K�v biBHH MQi bm++22/X
h?Bb +`2�i2b �M 2MiB`2Hv /Bz2`2Mi TQHBiB+�H 2MpB`QMK2Mi iQ i?�i 7�+2/ #v i?2 H�bi ;Qp2`MK2Mi i?�i
K�v `2bmHi BM +`2�iBM; T`2pBQmbHv mMFMQrM bi`2bb2b 7Q` � ;Qp2`MK2Mi b22FBM; iQ b?`BMF i?2 bBx2
Q7 i?2 lE bi�i2X h?2 +QMb2[m2M+2b �`2 MQi +H2�` �i T`2b2MiX

k3
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q>u h>1 6Aa*�G *>�_h1_ Aa .PPJ1. hP 6�AG

"B#HBQ;`�T?v
*?�M+2HHQ` Q7 i?2 1t+?2[m2`- RNNNX ai�#BHBiv �M/ ai2�/v :`Qri? 6Q` "`Bi�BM, S`2@"m/;2i _2TQ`i-
GQM/QM, h?2 ai�iBQM2`v P{+2 GBKBi2/X
�MiQmM /2 �HK2B/�- GX- kyR8X � L2irQ`F �M�HvbBb Q7 a2+iQ`�H �++QmMib, A/2MiB7vBM; a2+iQ`�H
AMi2`HBMF�;2b BM :@9 1+QMQKB2b- q�b?BM;iQM .X*X , AJ6X
"�``v- 6X � .2p2`2mt- JX "X- RNN8X h?2 ǵ1tT�MbBQM�`v 6Bb+�H *QMi`�+iBQMǶ >vTQi?2bBb, �
L2Q@E2vM2bB�M �M�HvbBbX Pt7Q`/ 1+QMQKB+ S�T2`b- 9dUkV- TTX k9N@ke9X
"Hvi?- JX- kyRjX �mbi2`Biv Ĝ h?2 >BbiQ`v Q7 � .�M;2`Qmb A/2�X Pt7Q`/, Pt7Q`/ lMBp2`bBiv S`2bbX
*?�M+2HHQ` Q7 i?2 1t+?2[m2`- RNN3X ai�#BHBiv �M/ AMp2biK2Mi 7Q` i?2 GQM; h2`K, 1+QMQKB+ �M/
6Bb+�H ai`�i2;v _2TQ`i RNN3- GQM/QM, h?2 ai�iBQM2`v P{+2X
:?BH�`/B- JX 6X � _QbbB- _X- kyR9X �;;`2;�i2 ai�#BHBiv �M/ "�H�M+2/@"m/;2i _mH2- q�b?BM;iQM
.X*X, AJ6X
AJ6- kyRkX qQ`H/ 1+QMQKB+ PmiHQQF kyRk, :`Qri? _2bmKBM;- .�M;2`b _2K�BM- q�b?BM;iQM-
.X*X , AJ6X
AJ6- kyR8XlLAh1. EAL:.PJ, a2H2+i2/ Abbm2b- q�b?BM;iQM .X*X, AJ6X
EB`FmT- CX- kyy3X :Q`/QM "`QrM �/KBib ?2 r�b r`QM; iQ +H�BK ?2 ?�/ 2M/2/ ǵ#QQK �M/ #mbiǶX
h?2 h2H2;`�T?- 3 LQp2K#2`X
E`m;K�M- SX- kyR8X h?2 �mbi2`Biv .2HmbBQMX h?2 :m�`/B�M- kN �T`BHX
P{+2 7Q` "m/;2i _2bTQMbB#BHBiv- kyR8X 1+QMQKB+ �M/ }b+�H QmiHQQF- GQM/QM, *QMi`QHH2` Q7 >2`
J�D2bivǶb ai�iBQM2`v P{+2X
ai�M/�`/ �M/ SQQ`- kyR8X :HQ#�H AM7`�bi`m+im`2 AMp2biK2Mi, hBKBM; Ab 1p2`vi?BM; U�M/ LQr
Ab h?2 hBK2VX (PMHBM2) �p�BH�#H2 �i, ?iiT,ffrrrXi7`2pB2rX+QKfbBi2bf/27�mHif7BH2bfaSn
1+QMQKB+Wky_2b2�`+?n:HQ#�HWkyAM7`�bi`m+im`2WkyAMp2biK2MiWkyWk3kWkNXT/7(�++2bb2/ Rk
LQp2K#2` kyR8)X

kN
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