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A �K BKK2Mb2Hv ;`�i27mH iQ EXJX- Kv bmT2`pBbQ` BM i?2 b?�/Qrb- 7Q` �HH i?2 TB2+2b Q7 �/pB+2
�M/ �HH i?2 iBK2b vQmǶp2 Tmi mT rBi? K2 +`vBM; Qp2` i?2 T?QM2- 7Q` HBbi2MBM;- �M/ `2�bbm`BM;
K2 r?2M A M22/2/ Bi i?2 KQbiX Jv bm`pBp�H BM i?Bb T`Q+2bb rQmH/ ?�p2 MQi #22M TQbbB#H2
rBi? �HH Kv 7`B2M/bǶ bmTTQ`i- 2bT2+B�HHv i?2 bQQM@iQ@#2 .`X "`Bii�Mv "H�MFBMb?BT- Kv #`Qi?2`-
J�Mm2H- �M/ Kv p2`v "66- Lm`B� Ĝ A rBb? bQK2/�v A #2+QK2 �b BMbTB`�iBQM�H �b vQm ;mvb
�`2 iQ K2X A �HbQ Qr2 � ;`2�i /2�H iQ �HH i?2 7`B2M/b r?Q ?�p2 ?2HT2/ iQ Q`;�MBx2 Kv i?Qm;?ib
�M/ iQ TQHBb? Kv +?�Ti2`b K�FBM; i?Bb TB2+2 Km+? KQ`2 +Q?2bBp2 �M/ �`iB+mH�i2X G�biHv-
#mi KQbi BKTQ`i�MiHv- i?Bb i?2bBb rQmH/ ?�p2 M2p2` #22M +QKTH2i2/ rBi?Qmi i?2 bmTTQ`i Q7
Kv T�`iM2`- 6`�M- 7Q` MQi QMHv ;BpBM; K2 i?2 +Qm`�;2 iQ 7�+2 Kv rQ`b2 KQK2Mib #mi 7Q`
2K#`�+BM; �M/ Mm`im`BM; 2p2`v bBM;H2 bTHBMi2` QM Kv #�`2@#QM2b ;BpBM; K2 i?2 bi`2M;i? iQ
;`Qr #B;;2` �M/ ;`22M2`X
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.2+H�`�iBQM Q7 �mi?Q`b?BT

RX A /2+H�`2 i?�i i?Bb i?2bBb ?�b #22M +QKTQb2/ bQH2Hv #v Kvb2H7 �M/ i?�i Bi ?�b MQi #22M
bm#KBii2/- BM r?QH2 Q` BM T�`i- BM �Mv T`2pBQmb �TTHB+�iBQM 7Q` � /2;`22X 1t+2Ti r?2`2
bi�i2b Qi?2`rBb2 #v `272`2M+2 Q` �+FMQrH2/;K2Mi- i?2 rQ`F T`2b2Mi2/ Bb 2MiB`2Hv Kv
QrMX

kX A +QM}`K i?�i i?Bb i?2bBb T`2b2Mi2/ 7Q` i?2 /2;`22 Q7 .Q+iQ` Q7 S?BHQbQT?v ?�b

BV #22M +QKTQb2/ 2MiB`2Hv #v Kvb2H7

BBV #22M bQH2Hv i?2 `2bmHi Q7 Kv QrM rQ`F

BBBV MQi #22M bm#KBii2/ 7Q` �Mv Qi?2` /2;`22 Q` T`Q72bbBQM�H [m�HB}+�iBQM

jX A /2+H�`2 i?�i i?Bb i?2bBb r�b +QKTQb2/ #v Kvb2H7- i?�i i?2 rQ`F +QMi�BM2/ ?2`2BM Bb Kv
QrM 2t+2Ti r?2`2 2tTHB+BiHv bi�i2/ Qi?2`rBb2 BM i?2 i2ti- �M/ i?�i i?Bb rQ`F ?�b MQi
#22M bm#KBii2/ 7Q` �Mv Qi?2` /2;`22 Q` T`Q72bbBQM�H [m�HB}+�iBQM 2t+2Ti �b bT2+B}2/X

�HB+B� �`�M/� .ő�x

RR
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G�v amKK�`v

*QM+2Tib HBF2 ǳT2`bQM�HBiv i`�BibǴ Q` ǳ+Q;MBiBp2 �#BHBivǴ �`2 Q7i2M KBbmb2/ BM TQT@Tbv+?QHQ;v
�`iB+H2bX >Qr2p2`- i?2b2 +QMbi`m+ib ?�p2 #22M i?Q`Qm;?Hv bim/B2/ 7Q` Qp2` � ?mM/`2/ v2�`bX
S2`bQM�HBiv �M/ AMi2HHB;2M+2 `2b2�`+? �`2 #`Q�/Hv `272``2/ iQ �b ǳAM/BpB/m�H .Bz2`2M+2b Sbv@
+?QHQ;vǴ #2+�mb2 i?2v `2T`2b2Mi i?2 K�BM �bT2+ib /Bz2`2MiB�iBM; T2QTH2X "Qi? S2`bQM�HBiv
�M/ AMi2HHB;2M+2 ?�p2 #22M T`Qp2M iQ #2 TQr2`7mH T`2/B+iQ`b Q7 HB72 Qmi+QK2b HBF2 2/m+�iBQM�H
�ii�BMK2Mi- Q++mT�iBQM�H bi�imb- K2Mi�H �M/ T?vbB+�H ?2�Hi?- 2i+X h?Bb i?2bBb bmKK�`Bx2b
bQK2 Q7 i?Bb 2pB/2M+2 �M/ 2tTHQ`2b bQK2 M2r `2b2�`+? �p2Mm2bX

h?Bb i?2bBb bi�`ib rBi? �M BMi`Q/m+iQ`v +?�Ti2` QM AM/BpB/m�Hb .Bz2`2M+2b ?BbiQ`v �M/ AMi2H@
HB;2M+2 `2b2�`+?- 7QHHQr2/ #v irQ +?�Ti2`b QM BMi2HHB;2M+2 �M/ 2/m+�iBQM�H Qmi+QK2bX h?2M-
i?2`2 Bb � +?�Ti2` BMi`Q/m+BM; S2`bQM�HBiv `2b2�`+?- r?B+? �B/ +QMi2tim�HBxBM; i?2 M2ti irQ
+?�Ti2`bX 6BM�HHv- i?2 H�bi +?�Ti2` bmKK�`Bx2b i?2 `2b2�`+? }M/BM;b Q7 i?2b2 7Qm` bim/B2b
�M/ /Bb+mbb2b 7Qm` F2v i?2K2b T`2b2Mi �+`Qbb i?2KX

*?�Ti2` R BMi`Q/m+2b i?2 +QM+2Ti �M/ ?BbiQ`v Q7 AM/BpB/m�H .Bz2`2M+2b `2b2�`+?- �b r2HH �b
i?2 K�BM KBH2biQM2b BM AMi2HHB;2M+2 `2b2�`+? ?BbiQ`vX *?�Ti2` R 7`�K2b i?2 M2ti irQ +?�Ti2`b-
2tTHQ`BM; ?Qr p2`#�H �#BHBiv UBX2X �M �bT2+i Q7 BMi2HHB;2M+2 `2H�i2/ iQ T2QTH2Ƕb T`Q}+B2M+v BM
bTQF2M Q` r`Bii2M H�M;m�;2V BM~m2M+2b Qi?2` HB72 Qmi+QK2bX *?�Ti2` k i�+FH2b i?2 `QH2 Q7
p2`#�H �#BHBiv BM +?�M;2b BM bim/2Mi KQiBp�iBQM r?2M "`BiBb? bim/2Mib KQp2 7`QK T`BK�`v
b+?QQH BMiQ b2+QM/�`v b+?QQHX _2bmHib /B/ MQi b?Qr bm#bi�MiB�H +?�M;2 BM bim/2Mi KQiBp�iBQM
#mi i?2v `2~2+i2/ ?Qr BMi2HHB;2M+2 KB;?i BM~m2M+2 BiX *?�Ti2` j i2bib r?2i?2` +?�M;2b BM
b+?QQH ;`�/2b �z2+i Q++mT�iBQM�H �bTB`�iBQMb #2vQM/ i?2 BM~m2M+2 Q7 p2`#�H �#BHBivX _2bmHib
b?Qr2/ i?�i i?2`2 r�b MQi K2/B�iBQM 2z2+ib #mi i?�i p2`#�H �#BHBiv T`2/B+i2/ +?�M;2b BM
Q++mT�iBQM�H �bTB`�iBQMbX

*?�Ti2` 9 bmKK�`Bx2b i?2 ?B;?HB;?ib Q7 T2`bQM�HBiv ?BbiQ`v �M/ 2tTH�BMb i?2 �TT`Q�+? iQ
T2`bQM�HBiv K2�bm`2b mb2/ BM i?2 7QHHQrBM; irQ +?�Ti2`bX *?�Ti2` 8 2t�KBM2b T2`bQM�HBiv b2t
/Bz2`2M+2b #2ir22M 7Qm` ;`QmTb, ?2i2`Qb2tm�H K2M- ?2i2`Qb2tm�H rQK2M- ?QKQb2tm�H K2M-

Rk



�M/ ?QKQb2tm�H rQK2MX Ai r�b 7QmM/ i?�i- bQK2iBK2b- ?QKQb2tm�H rQK2M b+Q`2/ +HQb2`
iQ ?2i2`Qb2tm�H K2M i?�M iQ ?2i2`Qb2tm�H rQK2MX *QMp2`b2Hv- ?QKQb2tm�H K2M bQK2iBK2b
b+Q`2/ +HQb2` iQ ?2i2`Qb2tm�H rQK2M i?�M iQ ?2i2`Qb2tm�H K2MX *?�Ti2` e- bim/B2b B7 i?2
T2`bQM�HBiv b2t /Bz2`2M+2b BM~m2M+2 i?2 /BpBbBQM Q7 K2M �M/ rQK2M BM i?2 H�#Q` K�`F2i-
2bT2+B�HHv �b Bi `2H�i2b iQ DQ#b `2H�i2/ iQ a+B2M+2- h2+?MQHQ;v- 1M;BM22`BM;- �M/ J�i?2K�iB+b
Uah1JVX _2bmHib b?Qr2/ KBt2/ 2pB/2M+2- K2�MBM; i?�i T2`bQM�HBiv b2t /Bz2`2M+2b KB;?i
KB``Q` T2`bQM�HBiv /Bz2`2M+2b /2T2M/BM; QM ?Qr Q++mT�iBQM Bb /2}M2/X G�biHv- *?�Ti2` d
bmKK�`Bx2b i?2 K�BM }M/BM;b Q7 i?2b2 bim/B2b �b r2HH �b i?2B` BKTHB+�iBQMbX
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h2+?MB+�H �#bi`�+i

h?Bb i?2bBb bi�`ib rBi? �M BMi`Q/m+iQ`v +?�Ti2` QM AM/BpB/m�Hb .Bz2`2M+2b ?BbiQ`v �M/ AMi2H@
HB;2M+2 `2b2�`+?- 7QHHQr2/ #v irQ +?�Ti2`b QM BMi2HHB;2M+2 �M/ 2/m+�iBQM�H Qmi+QK2bX h?2M-
i?2`2 Bb � +?�Ti2` BMi`Q/m+BM; S2`bQM�HBiv `2b2�`+?- r?B+? �B/ +QMi2tim�HBxBM; i?2 M2ti irQ
+?�Ti2`bX 6BM�HHv- i?2 H�bi +?�Ti2` bmKK�`Bx2b i?2 `2b2�`+? }M/BM;b Q7 i?2b2 7Qm` bim/B2b
�M/ /Bb+mbb2b 7Qm` F2v i?2K2b T`2b2Mi �+`Qbb i?2KX

*?�Ti2` R BMi`Q/m+2b i?2 +QM+2Ti �M/ ?BbiQ`v Q7 AM/BpB/m�H .Bz2`2M+2b `2b2�`+?X *?�Ti2`
R �HbQ BM+Hm/2b � bmKK�`v Q7 i?2 KBH2biQM2b BM AMi2HHB;2M+2 `2b2�`+? ?BbiQ`vX *?�Ti2` k
mb2b irQ r�p2b 7`QK � "`BiBb? HQM;Bim/BM�H bim/v iQ 2tTHQ`2 i?2 +?�M;2b BM bim/2Mi a2H7@
*QKT2i2M+2 �M/ h�bF@o�Hm2 /m`BM; i?2 T`BK�`v iQ b2+QM/�`v b+?QQH i`�MbBiBQM �++Q`/BM; iQ
bim/2MibǶ p2`#�H �#BHBiB2b Umb2/ �b � T`Qtv 7Q` +Q;MBiBp2 �#BHBivV X AM i?Bb bim/v- +?�M;2 r�b
+QM+2Tim�HBx2/ �b .Bz2`2M+2 a+Q`2b �M/ �b _2bB/m�HbX �Hi?Qm;? MQM2 Qz2`2/ � ?B;?Hv `2HB�#H2
K2�bm`2 Q7 +?�M;2- `2bmHib b?Qr i?�i p2`#�H �#BHBiv ?�b � `QH2 BM bim/2Mi KQiBp�iBQMX h?2
b�K2 b�KTH2 Bb mb2/ BM *?�Ti2` j iQ bim/v i?2 /2;`22 iQ r?B+? +?�M;2 BM ;`�/2b #2ir22M
�;2b d �M/ RR K2/B�i2/ i?2 `2H�iBQM #2ir22M p2`#�H �#BHBiv �M/ +?�M;2b BM Q++mT�iBQM�H
�bTB`�iBQMb #2ir22M �;2b RR �M/ R9X h?2 K2/B�iBQM T�i? r�b MQi bB;MB}+�Mi #mi p2`#�H
�#BHBiv r�b `2H2p�Mi BM T`2/B+iBM; Q++mT�iBQM�H �bTB`�iBQMb +?�M;2X

*?�Ti2` 9 bmKK�`Bx2b i?2 ?B;?HB;?ib Q7 S2`bQM�HBiv `2b2�`+? ?BbiQ`v �M/ 7`�K2b i?2 K2i?Q/@
QHQ;B+�H �TT`Q�+? iQ T2`bQM�HBiv K2�bm`2b mb2/ BM i?2 7QHHQrBM; irQ +?�Ti2`bX *?�Ti2` 8-
mb2b *Q?2MǶb / �M/ J�?�H�MQ#Bb . iQ bim/v T2`bQM�HBiv /Bz2`2M+2b �i 7�+2i �M/ /QK�BM H2p2H
#2ir22M 7Qm` ;`QmTb, ?2i2`Qb2tm�H K2M- ?2i2`Qb2tm�H rQK2M- ?QKQb2tm�H K2M- �M/ ?QKQ@
b2tm�H rQK2MX _2bmHib b?Qr i?�i ?QKQb2tm�H T�`iB+BT�Mib /B/ MQi �Hr�vb b+Q`2 �b i?2B`
?2i2`Qb2tm�H +QmMi2`T�`ibX P7i2M- T2`bQM�HBiv b+Q`2b Q7 ?QKQb2tm�H T�`iB+BT�Mib b?B7i2/ iQ@
r�`/ i?Qb2 Q7 i?2B` QTTQbBi2 b2t @2X;X ?QKQb2tm�H K2M b+Q`BM; KQ`2 bBKBH�` iQ ?2i2`Qb2tm�H
rQK2M i?�M ?2i2`Qb2tm�H K2MX AM *?�Ti2` e- A bim/B2/ iQ r?B+? /2;`22 T2`bQM�HBiv b2t /B7@
72`2M+2b 722/ BMiQ i?2 ;2M/2`2/ M�im`2 Q7 i?2 H�#Q` K�`F2i- i?Bb Bb- K2M i2M/ iQ rQ`F BM DQ#b
`2H�i2/ iQ a+B2M+2- h2+?MQHQ;v- 1M;BM22`BM;- �M/ J�i?2K�iB+b Uah1JV- r?BH2 rQK2M rQ`F

R9



BM LQM@ah1J `2H�i2/ Q++mT�iBQMbX h?2`2 r�b HBiiH2 2pB/2M+2 bmTTQ`iBM; i?Bb ?vTQi?2bBbX
>Qr2p2`- i?2`2 r�b 2pB/2M+2 bm;;2biBM; i?�i T2`bQM�HBiv /Bz2`2M+2b #2ir22M Q++mT�iBQM�H
Q`B2Mi�iBQMb UBX2X S`2/B;2`Ƕb /BK2MbBQM Q7 T2QTH2 pbX i?BM;bV /Q `2b2K#H2 T2`bQM�HBiv b2t /Bz2`@
2M+2bX G�biHv- *?�Ti2` d bmKK�`Bx2b i?2 F2v }M/BM;b Q7 i?2b2 bim/B2b �M/ i?2B` BKTHB+�iBQMbX
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*?�Ti2` R

� "`B27 AMi`Q/m+iBQM iQ AM/BpB/m�H
.Bz2`2M+2b �M/ AMi2HHB;2M+2 _2b2�`+?

Rd



RXR AM/BpB/m�H .Bz2`2M+2b

Sbv+?QHQ;v- �b � `2b2�`+? /Bb+BTHBM2- +QmH/ #2 `Qm;?Hv /BpB/2/ BMiQ irQ K2i?Q/QHQ;B+�H �T@
T`Q�+?2b, 1tT2`BK2Mi�H �M/ .Bz2`2MiB�H Sbv+?QHQ;v U_2p2HH2 2i �HX- kyRjV,

ǳAM +QMi`�bi iQ 2tT2`BK2Mi�H Tbv+?QHQ;v- r?B+? b22Fb iQ /Bb+Qp2` ;2M2`�H H�rb �#Qmi
?mK�M #2?�pBQ`- /Bz2`2MiB�H Tbv+?QHQ;v b22Fb iQ mM/2`bi�M/ ?Qr BMi2`BM/BpB/m�H-
BMi`�@BM/BpB/m�H- �M/ ;`QmT /Bz2`2M+2b BM Tbv+?QHQ;B+�H +?�`�+i2`BbiB+b BMi2`�+i
rBi? 2MpB`QMK2Mi�H �zQ`/�M+2b �M/ /2K�M/b- bQ �b iQ T`Q/m+2 /Bz2`2M+2b BM �
p�`B2iv Q7 T2`bQM�H- Q++mT�iBQM�H- 2/m+�iBQM�H- �M/ bQ+B�H Qmi+QK2bǴ

ě _2p2HH2 �M/ "QM�++BQ UkyRj- TX R3dV

.Bz2`2MiB�H Sbv+?QHQ;v ?�b �HbQ #22M FMQrM �b ǳTbv+?QHQ;v Q7 AM/BpB/m�H .Bz2`2M+2bǴ #2@
+�mb2 Bi 7Q+mb2b QM mM/2`bi�M/BM; ?Qr �M/ r?v T2QTH2 /Bz2`X hrQ Q7 i?2 KQbi T`QKBM2Mi
�bT2+ib /BbiBM;mBb?BM; T2QTH2 �`2 T2`bQM�HBiv i`�Bib �M/ +Q;MBiBp2 �#BHBiB2b ?2M+2- .Bz2`2MiB�H
Sbv+?QHQ;v #`�M+?2b BMiQ AMi2HHB;2M+2 �M/ S2`bQM�HBiv `2b2�`+?X h?Bb i?2bBb KB``Q`b i?Bb /BpB@
bBQM #v BM+Hm/BM; irQ BMi`Q/m+iBQMb `2pB2rBM; i?2B` BM/BpB/m�H ?BbiQ`B+�H i`�D2+iQ`v 7QHHQr2/
#v irQ bim/B2b T2` }2H/X

J�Mv rQmH/ �`;m2 i?�i AM/BpB/m�H .Bz2`2M+2b `2b2�`+? iQQF Qz i?�MFb iQ aB` 6`�M+Bb :�H@
iQMǶb rQ`F �`QmM/ i?2 KB/@RN +2Mim`vX :�HiQM- BMbTB`2/ #v i?2 rQ`F Q7 ?Bb +QmbBM .�`rBM-
/2p2HQT2/ i?2 B/2� i?�i i�H2Mi `mMb BM 7�KBHB2b U_B;#v- kyR8c aT2�`K�M- RNy9VX >2 i`B2/
iQ i2bi ?Bb ?vTQi?2bBb #v b2iiBM;- r?�i ?2 +�HH2/- i?2 �Mi?`QTQKQ`T?B+ G�#Q`�iQ`vX :�HiQM
?QT2/ iQ +�Tim`2 T2QTH2Ƕb +Q;MBiBp2 �#BHBiv #v /2p2HQTBM; � b2`B2b Q7 K2�bm`2b `2H�i2/ iQ
b2MbQ`v T2`+2TiBQM- `2�+iBQM iBK2- ǳBK�;2`v �#BHBivǴ- bi`2M;i?- 2i+X U_B;#v- kyR8VX �HiQ@
;2i?2`- :�HiQM K�M�;2/ iQ `2+Q`/ /�i� 7`QK �`QmM/ Ry yyy T�`iB+BT�Mib Ur?Q ?�/ 2p2M T�B/
7Q` i?2 2tT2`B2M+25VX �Hi?Qm;? :�HiQMǶb 2zQ`ib /B/ MQi �HHQr ?BK iQ 7Q`KmH�i2 � i?2Q`v QM
+Q;MBiBp2 �#BHBiv- ?2 TQTmH�`Bx2/ i?2 B/2� i?�i BM/BpB/m�H /Bz2`2M+2b r2`2 `2H2p�Mi �M/ K2�@
bm`�#H2X JQ`2Qp2`- ?2 /2p2HQT2/ bi�iBbiB+�H iQQHb i?�i rQmH/ H�i2` #2+QK2 i?2 #�bBb Q7 +m``2Mi
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AM/BpB/m�H .Bz2`2M+2b `2b2�`+? HBF2 i?2 bi�iBbiB+�H `2;`2bbBQM �M/ i?2 #B@p�`B�i2 +Q``2H�iBQM
U_2p2HH2 2i �HX- kyRjc _B;#v- kyR8VX

6QHHQrBM; :�HiQMǶb +QMi`B#miBQMb- i?2 }2H/ Q7 AM/BpB/m�H .Bz2`2M+2b r�b H�`;2Hv b?�T2/ #v
i?`22 2p2Mib, qQ`H/ q�` A �M/ AA- �b r2HH �b i?2 BKT`Qp2K2Mi Q7 bi�iBbiB+�H iQQHbX h?2
qQ`H/ q�`b BKTQb2/ i?2 M22/ 7Q` � 7�bi �M/ `2HB�#H2 r�v Q7 K�i+?BM; bQH/B2`b iQ TQbBiBQMb
Q7 p�`vBM; /2;`22b Q7 +QKTH2tBivX Ai Bb 2biBK�i2/ i?�i- QMHv BM qQ`H/ q�` AA- �`QmM/ R8yy
Tbv+?QHQ;Bbib r2`2 BMpQHp2/ BM i?2 la �`Kv �B` 7Q`+2b b2H2+iBQM T`Q+2bbX �b Bi ?�TT2M2/ BM
Qi?2` }2H/b- #Qi? qQ`H/ q�`b H2/ iQ �M 2tTHQbBp2 /2p2HQTK2Mi BM i?2 K2i?Q/b 7Q` T2`bQM�HBiv
�M/ +Q;MBiBp2 �bb2bbK2Mi U"Q�F2- kyykc _2p2HH2 2i �HX- kyRjc o2`MQM- RN9dVX

�MQi?2` 7�+iQ` +QMi`B#miBM; iQ i?Bb `�TB/ BKT`Qp2K2Mi r�b i?2 /2p2HQTK2Mi Q7 /BK2MbBQM@
�HBiv `2/m+iBQM iQQHb HBF2 *Hmbi2` �M�HvbBbR �M/ 6�+iQ` �M�HvbBbk U6�V r?B+? �HHQr2/ bmK@
K�`BxBM; p�`B�#H2b BMiQ 72r2` 2H2K2Mib rBi?Qmi HQbBM; 2t+2bbBp2 BM7Q`K�iBQM- T`QKQiBM; i?2
bvbi2K�iB+ bim/v Q7 bT2+B}+ +Q;MBiBp2 �#BHBiB2b �M/ T2`bQM�HBiv i`�BibX 6� #2+�K2 2bT2+B�HHv
TQTmH�` iQr�`/b i?2 b2+QM/ ?�H7 Q7 i?2 kyi? +2Mim`v r?2M +QKTmi2`b #2+�K2 rB/2Hv �p�BH@
�#H2X h?2 mb2 Q7 6� ;mB/2/ `2b2�`+?2`b iQ +QM+2Tim�HBx2 BMi2HHB;2M+2 �M/ T2`bQM�HBiv �b
?B2`�`+?B+�H bi`m+im`2bX h?2b2 KQ/2Hb r2`2 /2#�i2/ #mi 2p2Mim�HHv #2+�K2 i?2 KQbi TQTmH�`
QM2bX G�i2Hv- i?2 /2#�i2 ?�b `2B;MBi2/ �b M2r ivT2b Q7 KQ/2Hb �`2 #22M T`QTQb2/ BM #Qi?
}2H/b,

ǳ*QM+2Tim�HHv- M2irQ`Fb �`2 �M �ii`�+iBp2 �Hi2`M�iBp2 7Q` i?2 /QKBM�Mi H�i2Mi
p�`B�#H2 pB2r QM BM/BpB/m�H /Bz2`2M+2bX qBi? M2irQ`Fb- Bi Bb MQi M2+2bb�`v iQ

R*Hmbi2` �M�HvbBb Bb � bi�iBbiB+�H iQQH i?�i ;`QmTb /�i� �++Q`/BM; iQ b2p2`�H HBM2�` +QK#BM�iBQMb Q7 i?2
K2�bm`2/ p�`B�#H2bX AM 2�+? HBM2�` +QK#BM�iBQM- p�`B�#H2b �`2 r2B;?i2/ �++Q`/BM; iQ i?2B` +QMi`B#miBQMX

k6�+iQ` �M�HvbBb U6�V /2p2HQT2/ #v aT2�`K�M URNy9V- [mB+FHv #2+�K2 QM2 Q7 i?2 KQbi rB/2Hv mb2/ BM
AM/BpB/m�H .Bz2`2M+2b `2b2�`+? U_2p2HH2 �M/ "QM�++BQ- kyRjVX 6� �HHQr2/ ;`QmTBM; i?2 +QKKQM �bT2+ib i?�i
i?2 Q#b2`p2/ p�`B�#H2b b?�`2/ UBX2X +QKKQM p�`B�M+2V- H2�pBM; #2?BM/ i?2B` bT2+B}+BiB2b UBX2X bT2+B}+ Q` mMB[m2
p�`B�M+2V iQ;2i?2` rBi? i?2 2``Q` Q7 K2�bm`2K2Mi UaT2�`K�M- RNy9VX "v /QBM; i?Bb- 6� mMp2BH2/ i?2 H�i2Mi
p�`B�#H2b +�mbBM; i?2 Q#b2`p2/ p�`B�#H2b U7Q` `272`2M+2 b22 6B;m`2 RXRVX h?2b2 H�i2Mi +�mb2b +QmH/ #2 ;`QmT2/
�;�BM BMiQ ?B;?2`@Q`/2` H�i2Mi p�`B�#H2b r?B+?- �;�BM- rQmH/ `2T`2b2Mi i?2 +QKKQM p�`B�M+2 i?�i i?2 p�`B�#H2b
BM i?2 T`2pBQmb H2p2H b?�`2/X *QMb2[m2MiHv- 6� vB2H/ ?B2`�`+?v@HBF2 KQ/2Hb r?2`2 Q#b2`p2/ K2�bm`2K2Mi H�v
�i i?2 #QiiQK Q7 i?2 ?B2`�`+?v �M/ H�i2Mi +QMbi`m+ib bmKK�`BxBM; i?2K Q++mTB2/ i?2 mTT2` H2p2HbX h?Bb
K�F2b 6� +QKTmi�iBQM�HHv +QbiHv- bQ Bi r�b MQi rB/2Hv mb2/ mMiBH i?2 RNeyb- +QBM+B/BM; rBi? i?2 BM+`2�b2 BM
�++2bbB#BHBiv �M/ TQr2` Q7 +QKTmiBM; ?�`/r�`2 �M/ bQ7ir�`2 U"QQi? �M/ Jm``�v- kyR3V

RN



T`2bmK2 � +QKKQM Ĝ #mi mMB/2MiB}2/ Ĝ +�mb2 Q7 +Qp�`B�M+2b #2ir22M K�MB72bi
p�`B�#H2bǴ

ě o�M .2` J��b 2i �HX UkyRd- TX R9V

AM `2bTQMb2 iQ i?2b2 M2r KQ/2Hb- 2tT2`ib BM #Qi? }2H/b ?�p2 `2+2MiHv pQB+2/ i?2 M22/ iQ
b?B7i i?2 7Q+mb 7`QK ǳ#B; ~�b?v i?2Q`B2bǴ iQ 2M?�M+BM; �M/ T`QKQiBM; `2b2�`+? QM KQ`2 #�bB+
�bT2+ib Q7 T2`bQM�HBiv i`�Bib �M/ BMi2HHB;2M+2 U.2�`v 2i �HX- kyRec .2�`v �M/ ai2`M#2`;- kykRc
1`QM2M �M/ "`BM;K�MM- kykRVX AM i?2 2M/- i?Bb #�bB+ `2b2�`+? Bb M22/2/ iQ b?�T2 #2ii2`
i?2Q`B2b U1`QM2M �M/ "`BM;K�MM- kykRVX h?2 BKTHB+�iBQMb Q7 i?Bb /2#�i2 �`QmM/ i?2Q`B2b
pbX BM/BpB/m�H +QMbi`m+ib BM #Qi? }2H/b rBHH #2 7m`i?2` /Bb+mbb2/ BM a2+iBQM dXjXkX

.m2 iQ i?2 bi`QM; +QMM2+iBQM #2ir22M i?2 /2p2HQTK2Mi Q7 AM/BpB/m�H .Bz2`2M+2b `2b2�`+?
�M/ i?2 mb2 Q7 bi�iBbiB+�H iQQHb- K�Mv ?�p2 �`;m2/ i?�i +QMbi`m+ib HBF2 T2`bQM�HBiv i`�Bib �M/
BMi2HHB;2M+2 �`2 ǳTm`2 �`iB7�+iǴ U_2p2HH2 �M/ "QM�++BQ- kyRjVX >Qr2p2`- Bi Bb BKTQ`i�Mi iQ
`2K2K#2` i?�i Km+? HBF2 ;`�pBiv- T2`bQM�HBiv i`�Bib �M/ BMi2HHB;2M+2 �`2 �#bi`�+i +QM+2Tib
�BK2/ iQ `2T`2b2Mi `2�HBivX �HH i?2b2 +QMbi`m+ib ?�p2 #22M /2pBb2/ rBi? i?2 B/2� Q7 bBKTHB@
7vBM; M�im`2 bQ r2 +�M K�F2 T`2/B+iBQMb �M/ 2t2`i bi`BM;2Mi +QMi`QH Qp2` Qm` bm``QmM/BM;b
U_2p2HH2 �M/ "QM�++BQ- kyRjVX �b Bi rBHH #2 2tTHQ`2/ i?`Qm;?Qmi i?Bb i?2bBb- T2`bQM�HBiv
i`�Bib �M/ BMi2HHB;2M+2 ?�p2 #22M T`Qp2M p2`v mb27mH BM T`2/B+iBM; MmK2`Qmb HB72 Qmi+QK2b
HBF2 2/m+�iBQM�H �ii�BMK2Mi- Q++mT�iBQM�H bi�imb- K2Mi�H �M/ T?vbB+�H r2HH#2BM;- 2i+X h?2
`2K�BM/2` Q7 i?Bb +?�Ti2` Bb /2pQi2/ iQ � #`B27 `2pB2r Q7 AMi2HHB;2M+2 `2b2�`+? ?BbiQ`v- r?B+?
rBHH #2 7QHHQr2/ #v �M bim/v 2t�KBMBM; i?2 `2H�iBQMb?BT #2ir22M p2`#�H �#BHBiv �M/ KQiB@
p�iBQM +?�M;2b i?`Qm;? i?2 T`BK�`v iQ b2+QM/�`v b+?QQH i`�MbBiBQM U*?�Ti2` kVX 6QHHQrBM;-
*?�Ti2` j rBHH 2tTHQ`2 i?2 K2/B�iBM; `QH2 Q7 ;`�/2b #2ir22M p2`#�H �#BHBiv �M/ Q++mT�iBQM�H
�bTB`�iBQMb BM � +Q?Q`i Q7 vQmM; bim/2MibX h?2 M2ti +?�Ti2`- rBHH bmKK�`Bx2 i?2 ?BbiQ`v Q7
S2`bQM�HBiv `2b2�`+? U*?�Ti2` 9V bQ r2 +�M /Bp2 BMiQ i?2 T2`bQM�HBiv /Bz2`2M+2b �+`Qbb b2t
�M/ b2tm�H Q`B2Mi�iBQM ;`QmTb U*?�Ti2` 8V- �b r2HH �b i?2 T2`bQM�HBiv /Bz2`2M+2b �+`Qbb Q+@
+mT�iBQMb U*?�Ti2` eVX G�biHv- *?�Ti2` d- rBHH `2pB2r i?2 `2bmHib Q7 i?2 7Qm` bim/B2b iQ;2i?2`
rBi? bQK2 +Q`2 i?2K2b T`2b2Mi �+`Qbb i?2KX

ky



RXk AMi2HHB;2M+2

RXkXR AMi2HHB;2M+2 bi`m+im`2 �M/ i?2Q`B2b

A rBHH MQr #`B2~v bmKK�`Bx2 i?2 K�BM KBH2biQM2b �+`Qbb i?2 ?BbiQ`v Q7 AMi2HHB;2M+2 `2b2�`+?X
6Q` i?Qb2 BMi2`2bi2/ BM /r2HHBM; QM Bi- A rQmH/ `2+QKK2M/ aT2�`K�M URNy9V 7Q` � /2i�BH2/
�++QmMi Q7 i?2 }`bi +QMi`B#miQ`b �M/ _2p2HH2 2i �HX UkyRjV 7Q` �M Qp2`�HH `2pB2rX AMi2HHB;2M+2
Bb /2}M2/ �bj,

ǳ*Q;MBiBp2 �#BHBiB2b UQ` ǳK2Mi�H �#BHBiB2bǴV �`2 i?mb `2~2+i2/ �b bQm`+2b Q7 p�`B�M+2
BM T2`7Q`K�M+2 QM � i�bF r?B+? `2[mB`2b QM2 iQ K2Mi�HHv T`Q+2bb- +QKT`2?2M/-
�M/ K�MBTmH�i2 BM7Q`K�iBQM (Ę) 6BM�HHv- � +Q;MBiBp2 +�T�+Biv +�M #2 b�B/ iQ #2
�M �#BHBiv U`�i?2` i?�M � bFBHH Q` FMQrH2/;2V- iQ i?2 2ti2Mi i?�i Bi Bb `2H�iBp2Hv
bi�#H2 Qp2` iBK2 �M/ T`2/B+ib i?2 �+[mBbBiBQM Q7 M2r bFBHHb Q` FMQrH2/;2- #mi Bb
Bib2H7 `2H�iBp2Hv `2bBbi�Mi iQ i`�BMBM; Q` iQ 2tTHB+Bi 2/m+�iBQMǴ

ě _2p2HH2 �M/ "QM�++BQ UkyRj- TX R3NV

>2M+2- i?2`2 Bb � /BbiBM+iBQM #2ir22M FMQrH2/;2fbFBHHb �M/ BMi2HHB;2M+2 UQ` +Q;MBiBp2 �#BHB@
iB2bVX h?2 7Q`K2` BMpQHp2b ǳ7�KBHB�`Biv ;�BM2/ 7`QK 2tT2`B2M+2 �M/ �bbQ+B�iBQMǴ T`QpB/BM;
BM7Q`K�iBQM Q` T`Q}+B2M+v �i � i�bF i?�i +�M #2 mb2/ BM +2`i�BM b+2M�`BQb U_2p2HH2 �M/ "QM�+@
+BQ- kyRj- TX R3NVX h?2 H�ii2` 7�+BHBi�i2b T`Q#H2K@bQHpBM; `2;�`/H2bb Q7 i?2 bT2+B}+BiB2b Q7 i?2
bBim�iBQM UCQ?MbQM �M/ "Qm+?�`/- kyy8c _2p2HH2 �M/ "QM�++BQ- kyRjVX

�b T`2pBQmbHv K2MiBQM2/- :�HiQM r�b �KQM; i?2 }`bi �mi?Q`b iQ BMi`Q/m+2 i?2 +QM+2Ti Q7
ǳi�H2MiǴ r?B+? H�i2` /2`Bp2/ QMiQ K2Mi�H Q` +Q;MBiBp2 �#BHBivX LQi HQM; �7i2`- *?X aT2�`K�M
Q#b2`p2/ i?�i i2bib K2�bm`BM; +Q;MBiBp2 �#BHBiB2b r2`2 TQbBiBp2Hv +Q``2H�i2/- � T?2MQK2MQM
i?�i ?2 +�HH2/ ǳTQbBiBp2 K�MB7QH/ǴX �++Q`/BM; iQ *?X aT2�`K�M- i?2 TQbBiBp2 K�MB7QH/
bm;;2bi2/ i?�i i?2`2 r�b � +QKKQM H�i2Mi +�mb2 Ĝ � ;2M2`�H 7�+iQ` Q7 BMi2HHB;2M+2 Q` ; 7�+iQ`

j�Hi?Qm;? i?Bb /2}MBiBQM KB;?i bm;;2bi i?�i BMi2HHB;2M+2 Bb ?B;?Hv ;2M2iB+�HHv /2i2`KBM2/- 2pB/2M+2 bm;@
;2bib i?�i 2MpB`QMK2Mi�H 7�+iQ`b +�M �HbQ BM~m2M+2 �M BM/BpB/m�HǶb BMi2HHB;2M+2X

kR



6B;m`2 RXR
aT2�`K�MǶb KQ/2H Q7 BMi2HHB;2M+2X
LQi2b, aT2�`K�MǶb KQ/2H Q7 BMi2HHB;2M+2 b?QrBM; i?�i i?2 TQbBiBp2 +Q``2H�iBQM �KQM; �#BHBiv
i2bib UBX2X i?2 TQbBiBp2 K�MB7QH/V r�b /2i2`KBM2/ #v i?2 /2;`22 Q7 +QKKQM BM7Q`K�iBQM
UBX2X +QKKQM p�`B�M+2V i?�i i2bib b?�`2/X �++Q`/BM; iQ aT2�`K�M- i?2 QMHv `2�bQM�#H2
2tTH�M�iBQM r�b i?�i �HH i2bib i�TT2/ QMiQ i?2 b�K2 H�i2Mi +QMbi`m+i Ĝ i?2 ;2M2`�H 7�+iQ` Q7
BMi2HHB;2M+2 Q` ; 6�+iQ` Ĝ �HQM; bQK2 �#BHBiB2b r?B+? r2`2 bT2+B}+ iQ 2�+? i2bib Ĝ i?2 b 6�+iQ`X
h?2 �``Qrb `2~2+i i?2 /B`2+iBQM�HBiv Q7 +�mb�HBivX h?2 bi`2M;i? Q7 i?2 TQbBiBp2 K�MB7QH/ T�`iHv
/2T2M/2/ QM i?2 `�iBQ QM 2�+? i2biǶb +QKKQM p�`B�M+2 iQ bT2+B}+ p�`B�M+2 UBX2X bVX AM i?Bb
b2Mb2- +Q``2H�iBQM #2ir22M h2bi � �M/ " b?QmH/ ?B;?2` i?�M rBi? h2bi .- 7Q` i?2v �`2 KQ`2
HQ�/2/ rBi? +QKKQM p�`B�M+2X

kk



Ĝ i�TT2/ #v �HH i2bib U6B;m`2 RXRVX �++Q`/BM; iQ *?X aT2�`K�M- 2�+? i2bi K2�bm`2/ i?2 ;
7�+iQ` �HQM; rBi? Qi?2` bT2+B}+ �#BHBiB2b- i?2 b 7�+iQ`bX h?2b2 bT2+B}+ �#BHBiB2b r2`2 T`2+Bb2Hv
r?�i /Bz2`2MiB�i2/ i2bib,

ǳq?2M2p2` #`�M+?2b Q7 BMi2HH2+im�H �+iBpBiv �`2 �i �HH /BbbBKBH�`- i?2M i?2B` +Q``2@
H�iBQMb rBi? QM2 �MQi?2` �TT2�` r?QHHv /m2 iQ i?2B` #2BM; �HH p�`BQmbHv b�im`�i2/
rBi? bQK2 +QKKQM 7mM/�K2Mi�H 6mM+iBQM UQ` ;`QmT Q7 6mM+iBQMbVǴ

ě aT2�`K�M URNy9- TX k8yV

*?X aT2�`K�M �`;m2/ i?�i i?2 bi`2M;i? Q7 i?2 +Q``2H�iBQM #2ir22M i2bib T�`iHv /2T2M/2/
QM i?2 /2;`22 iQ r?B+? i?2v i�TT2/ QMiQ i?2 ;2M2`�H 7�+iQ` +QKT�`2/ iQ �Mv bT2+B}+ �#BHBivX
aT2�`K�M /2}M2/ i?2 ; 6�+iQ` �b i?2 ǳK2Mi�H 2M2`;vǴ Q` ǳK2Mi�H TQr2`Ǵ `2bTQMbB#H2 7Q` URV
�#bi`�+i B/2�b- UkV i?2 �#BHBiv iQ 2bi�#HBb? `2H�iBQMb?BTb #2ir22M 2H2K2Mib- �M/ UjV i?2 +�T�+@
Biv iQ BM72` i?2 +QMb2[m2M+2b Q7 i?Qb2 `2H�iBQMb?BTb UaT2�`K�M- RNy9VX qBi? i?Qb2 i?`22 `mH2b-
aT2�`K�M /2pBb2/ � iQQH iQ K2�bm`2 ; r?B+? r�b H�i2` /2p2HQT2/ #v ?Bb bim/2Mi- CX _�p2M-
BMiQ i?2 7�KQmbHv FMQrM S`Q;`2bbBp2 J�i`B+2b Ĝ BX2X � MQM@p2`#�H i2bi BM r?B+? T�`iB+BT�Mib
?�p2 iQ /2/m+2 i?2 �tBQKb `mHBM; 2�+? K�i`BtǶb /2bB;M UC2Mb2M- RNN3VX aT2�`K�MǶb B/2� Q7 �
;2M2`�H K2Mi�H �#BHBiv [mB+FHv TQTmH�`Bx2/- �M/ Bi biBHH /QKBM�i2b BMi2HHB;2M+2 `2b2�`+? Uo�M
.2` J��b 2i �HX- kyRdVX

Pi?2` �mi?Q`b- HBF2 :X >X h?QKbQM- �/pQ+�i2/ 7Q` �Hi2`M�iBp2 2tTH�M�iBQMb 7Q` i?2 TQbBiBp2
K�MB7QH/X �b h?QKTbQM �`;m2/- i?2 b2ib �- #- + �M/ +- /- 2 rQmH/ +Q``2H�i2 7Q` i?2v b?�`2
QM2 Q7 i?2B` +QKTQM2Mib #mi- rQmH/ MQi ?�p2 � +QKKQM H�i2Mi +�mb2X aBKBH�`Hv- � ;`QmT
Q7 i2bib +QmH/ +Q``2H�i2 B7 i?2v i�TT2/ QMiQ i?2 b�K2 BM/2T2M/2Mi �#BHBiB2b `2;�`/H2bb Q7 i?2
2tBbi2M+2 Q7 � ;2M2`�H 7�+iQ` U6B;m`2 RXkVX G�i2` BM ?Bb +�`22`- h?QKbQM Mm�M+2/ ?Bb �`;mK2Mi
T`QTQbBM; i?�i i2bib +Q``2H�i2/ iQ i?2 /2;`22 i?2v i�TT2/ QM bBKBH�` #BQHQ;B+�H mM/2`TBMMBM;b
Q` ǳ#QM/bǴ,

ǳh?2`2 Bb MQi i?2 bHB;?i2bi K�i?2K�iB+�H 2pB/2M+2 bQ 7�` 7Q`i?+QKBM; r?B+? rBHH

kj



2M�#H2 mb iQ /BbiBM;mBb? #2ir22M Qp2`H�TTBM; :`QmT 6�+iQ`b �M/ � :2M2`�H 6�+iQ`Ǵ

ě h?QKbQM URNRe- TX k3RV

�HbQ- GX GX h?m`biQM2 `27mb2/ i?2 B/2� i?�i i?2`2 r�b bm+? � ;2M2`�H 7�+iQ`X >2 bmTTQ`i2/ ?Bb
�`;mK2Mib #v 7�+iQ` �M�HvxBM; /�i� 7`QK k9y T�`iB+BT�Mib r?Q ?�/ +QKTH2i2/ 8e /Bz2`2Mi
i2bib �M/ 7QmM/ i?�i i2bib r2`2 MQi ;`QmT2/ mM/2` � bBM;H2 7�+iQ` #mi BMiQ b2p2`�H- /2T2M/BM;
QM i?2 bT2+B}+ �#BHBiv i?2v i�TT2/ QMiQ Uh?m`biQM2- RNj3VX h?m`biQM2 +�HH2/ i?2b2 bT2+B}+
�#BHBiB2b i?2 S`BK�`v J2Mi�H �#BHBiB2b USJ�bVX

6B;m`2 RXk
h?QKbQMǶb KQ/2H Q7 BMi2HHB;2M+2X
LQi2b, aBKTHB}2/ /B�;`�K Q7 h?QKbQMǶb KQ/2H Q7 BMi2HHB;2M+2 2t2KTHB7vBM; i?�i i?2 TQbBiBp2
+Q``2H�iBQM #2ir22M �#BHBiv i2bib Bb MQi M2+2bb�`BHv /m2 iQ � mMB[m2 ;2M2`�H 7�+iQ`X �++Q`/BM;
iQ i?Bb KQ/2H- i?2 bi`2M;i? Q7 i2bibǶ +Q``2H�iBQM rQmH/ /2T2M/ QM i?2 2ti2Mi iQ r?B+? i?2v
i�TT2/ QM i?2 b�K2 ǳ#QM/bǴX �++Q`/BM; iQ h?QKbQM- �HH 7Qm` i2bib QM i?Bb /B�;`�K b?QmH/
#2 +Q``2H�i2/ #2+�mb2 i?2v �HH i�T QM "QM/ uX >Qr2p2` i?2 T�B`b Q7 i2bib �f" �M/ *f.
b?QmH/ #2 KQ`2 ?B;?Hv +Q``2H�i2/ i?�M �Mv Qi?2` T�B`b- 7Q` i?2v i�T QM Qi?2` bBKBH�` #QM/bX
h?QKbQM r�b MQi +2`i�BM QM r?�i ǳ#QM/bǴ +QmH/ #2, K2Mi�H �#BHBiB2b- M2m`QHQ;B+�H bi`�imK-
;2M2`�H bT22/ Q7 T`Q+2bbBM;- 2i+X
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"v i?2 KB/ kyi? +2Mim`v- _X "X *�ii2HH T`2b2Mi2/ ?Bb Ӽց਷Ӽվ i?2Q`v Q7 BMi2HHB;2M+2X �++Q`/BM;
iQ *�ii2HH- +Q;MBiBp2 �#BHBiB2b +QmH/ #2 bmKK�`Bx2/ #v � ;2M2`�H �#BHBiv 7�+iQ` Ĝ i?2 ; 7�+iQ` Ĝ
r?B+? +QmH/ #2 `Qm;?Hv /BpB/2/ BMiQ +`vbi�HBx2/ BMi2HHB;2M+2 UӼվV �M/ ~mB/ BMi2HHB;2M+2 UӼցVX
h?2 7Q`K2` r�b `2H�i2/ iQ i?2 /2+H�`�iBp2 FMQrH2/;2 U2X;X, p2`#�H �#BHBiv- ?BbiQ`v FMQrH2/;2-
2i+XV i?�i T2QTH2 �+[mB`2 i?`Qm;? T2`bQM�H 2tT2`B2M+2b- 7Q`K�H 2/m+�iBQM- �++mHim`�iBQM-
2i+X UCQ?MbQM �M/ "Qm+?�`/- kyy8c >Q`M �M/ *�ii2HH- RNeeVX *QMb2[m2MiHv- Bi r�b �`;m2/
i?�i Ӽվ r�b H�`;2Hv BM~m2M+2/ #v bQ+BQ2+QMQKB+ bi�imbX Ai Bb BKTQ`i�Mi iQ ?B;?HB;?i i?�iӼվ r�b MQi +QM+2Bp2/ iQ K2�bm`2 i?2 /2;`22 iQ r?B+? T2QTH2 +�M bim/v rQ`/b Q` 2p2Mib
#mi `�i?2`- i?2B` �#BHBiv iQ BM72` i?2K 7`QK bTQF2M �M/ r`Bii2M bBim�iBQMb UCQ?MbQM �M/
"Qm+?�`/- kyy8VX PM i?2 Qi?2` ?�M/- Ӽց �HHQr2/ BM/m+iBp2 `2�bQMBM; �M/ r�b i?Qm;?i iQ
`2T`2b2Mi i?2 ;2M2iB+�HHv /2i2`KBM2/ �bT2+i Q7 BMi2HHB;2M+2 U>Q`M �M/ *�ii2HH- RNeec CQ?MbQM
�M/ "Qm+?�`/- kyy8VX 6m`i?2` bim/B2b b?Qr2/ i?�i Ӽց �M/ ; +Q``2H�i2/ bQ bi`QM;Hv i?�i i?2v
+QmH/ #2 BMi2`+?�M;2�#H2X h?Bb ?�b `�Bb2/ i?2 [m2biBQM Q7 r?2i?2` i?2 Ӽց ਷Ӽվ KQ/2H K�F2b
� ǳmb27mH i?2Q`2iB+�H +QMi`B#miBQMǴ UCQ?MbQM �M/ "Qm+?�`/- kyy8VX

*�ii2HHǶb B/2�b r2`2 7m`i?2` `2}M2/ Ĝ �M/ [mBi2 TQTmH�`Bx2/ Ĝ #v ?Bb bim/2Mi- CX GX >Q`M
UCQ?MbQM �M/ "Qm+?�`/- kyy8VX *�ii2HH@>Q`M KQ/2H +QMi�BMb b2p2M bT2+B}+ 7�+iQ`b BM �//BiBQM
iQ Ӽց ਷ ӼվX h?2 K�BM /Bz2`2M+2 #2ir22M *�ii2HHǶb �M/ >Q`MǶb KQ/2Hb Bb i?�i i?2 H�ii2` /B/
MQi �+FMQrH2/;2 i?2 2tBbi2M+2 Q7 ;X AM i?Bb b2Mb2- >Q`MǶb KQ/2H Bb `2KBMBb+2Mi Q7 h?m`biQM2Ƕb
SJ�b KQ/2H Uh?m`biQM2- RNj3VX �`QmM/ i?2 b�K2 iBK2 i?�i *�ii2HH r�b /2p2HQTBM; ?BbӼց ਷ Ӽվ KQ/2H- SX 1X o2`MQM T`QTQb2/ �MQi?2` T`QKBM2Mi KQ/2HX o2`MQM �++2Ti2/ i?2
2tBbi2M+2 Q7 � ;2M2`�H 7�+iQ` 2tTH�BMBM; Qi?2` �#BHBiB2b #mi 2KT?�bBx2/ i?�i QM+2 i?2 p�`B�M+2
2tTH�BM2/ #v i?Bb ;2M2`�H 7�+iQ` r�b `2KQp2/- i2bib +QmH/ biBHH #2 ;`QmT2/ BM irQ +�i2;Q`B2b
r?B+? r2`2 7m`i?2` bm#/BpB/2/ BMiQ K�Mv Qi?2` ǳbT2+B�HBx2/ 7�+iQ`bǴ Uo2`MQM- RN9dVX h?mb-
o2`MQM #mBHi � 7Qm`@bi`�imK KQ/2H- K2�MBM;- � ?B2`�`+?B+�H KQ/2H rBi? 7Qm` H�v2`b r?2`2 i?2
7�+iQ`b �i 2�+? H�v2` bmKK�`Bx2/ bQK2 Q7 i?2 2H2K2Mib BM i?2 T`2pBQmb QM2X h?2 Q#b2`p2/
p�`B�#H2b UBX2X i?2 i2bibV r2`2 �i i?2 #�b2 Q7 o2`MQMǶb KQ/2HX h?2b2 r2`2 ;`QmT2/ BMiQ
b2p2`�H bT2+B�HBx2/ 7�+iQ`b r?B+?- +QMp2`b2Hv- r2`2 bm#bmK2/ BMiQ irQ H�i2Mi 7�+iQ`b, URV
p,2/ UBX2X r?B+? r�b `2H�i2/ iQ p2`#�H- �`Bi?K2iB+�H- �M/ 2/m+�iBQM�H �#BHBiB2bV �M/ UkV F,K
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UBX2X bT�iB�H- T`�+iB+�H- �M/ K2+?�MB+�H �#BHBiB2bVX h?2 ; 7�+iQ` rQmH/ bBi �i i?2 iQT Q7 i?2
?B2`�`+?v- +�Tim`BM; #Qi? p,2/ �M/ F,K Uo2`MQM- RN9dVX

�i i?2 2M/ Q7 i?2 kyi? +2Mim`v- CX "X *�``QHH iQQF i?2 ;`�M/ 2M/2�pQ` Q7 �M�HvxBM; Qp2`
9yy /�i�b2ib +QMi�BMBM; BM7Q`K�iBQM Q7 p�`BQmb BMi2HHB;2M+2 i2bibX >Bb `2bmHib +QMp2`;2/ BM �
i?`22@bi`�imK KQ/2H ?2�/2/ #v i?2 ; 7�+iQ` bm#bmKBM; 2B;?i 7�+iQ`b- 2�+? +QKTQb2/ Q7 Qi?2`
M�``Qr �#BHBiB2b U_2p2HH2 �M/ "QM�++BQ- kyRjVX *�``QHHǶb +QMi`B#miBQM ?�b #22M +QKT�`2/ iQ
b2KBM�H rQ`Fb HBF2 L2riQMǶb h?2 J�i?2K�iB+�H S`BM+BTH2b Q7 L�im`�H S?BHQbQT?v UJ+:`2r-
kyyNVX Ai Bb BKTQ`i�Mi iQ ?B;?HB;?i i?�i *�``QHH mb2/ � i`22@HBF2 /B�;`�K iQ `2T`2b2Mi ?Bb KQ/2H
7Q` +QMp2MB2M+2 #mi M2Bi?2` r�b ?2 +2`i�BM i?�i BMi2HHB;2M+2 �+im�HHv 7QHHQr2/ � ?B2`�`+?B+�H
Q`;�MBx�iBQM- MQ` r�b ?2 BMi2`2bi2/ BM mMp2BHBM; r?B+? bi`m+im`2 `2T`2b2Mi2/ Bi #2bi U_2p2HH2
�M/ "QM�++BQ- kyRjVX

AM kyy8- qX CQ?MbQM �M/ hX CX "Qm+?�`/ mb2/ � b�KTH2 i?�i ?�/ +QKTH2i2/ 9k �#BHBiv
i2bib iQ +QKT�`2 i?2 �/2[m�+v Q7 i?`22 KQ/2Hb, o2`MQMǶb KQ/2H- i?2 Ӽց ਷ Ӽվ KQ/2H- �M/
*�``QHHǶb KQ/2HX h?2B` `2bmHib b?Qr2/ i?�i o2`MQMǶb KQ/2H Qz2`2/ i?2 #2bi }i iQ i?2 /�i�
v2i- Bi +QmH/ #2 BKT`Qp2/X CQ?MbQM �M/ "Qm+?�`/ Ukyy8V /2p2HQT2/ � KQ/2H rBi? i?`22
H2p2Hb, ; r�b �i i?2 iQT i?2M- i?`22 BMi2`K2/B�i2 7�+iQ`b UBX2X p2`#�H- T2`+2Tim�H- �M/ BK�;2
`Qi�iBQMV bmKK�`Bx2/ i?2 2B;?i 7�+iQ`b bBiiBM; �i i?2 HQr2bi H2p2H UCQ?MbQM �M/ "Qm+?�`/-
kyy8VX CQ?MbQM �M/ "Qm+?�`/ Ukyy8V +�HH2/ Bi i?2 p2`#�H@T2`+2Tim�H@`Qi�iBQM UoS_V KQ/2H-
�M/ Bi }ii2/ i?2 /�i� #2ii2` i?�M i?2 Qi?2` i?`22X

aQQM �7i2`r�`/- J+:`2r UkyyNV Q#b2`p2/ i?�i- �Hi?Qm;? *�ii2HH@>Q`MǶb KQ/2H r�b �M 2t@
T�MbbBQM Q7 *�``QHHǶb Ӽց ਷ Ӽվ KQ/2H- #Qi? `2K�BM2/ MQi�#Hv bBKBH�`X h?2 K�BM /Bz2`2M+2b
#2ir22M i?2b2 KQ/2Hb H�B/ BM i?2 2tBbi2M+2 Q7 � ;2M2`�H �#BHBiv 7�+iQ` �M/ i?2 r�v bQK2 bT2@
+B}+ �#BHBiB2b r2`2 /2}M2/X >2M+2- J+:`2r UkyyNV K2`;2/ i?2 KQ/2Hb T`QTQb2/ #v *�ii2HH-
>Q`M- �M/ *�``QHH +`2�iBM; i?2 *>* KQ/2H- r?B+? ?�b #2+QK2 i?2 KQbi rB/2Hv �++2Ti2/
KQ/2H Q7 BMi2HHB;2M+2 U6B;m`2 RXjVX GBF2 *�``QHHǶb KQ/2H- i?2 *>* r�b � i?`22@bi`�imK KQ/2HX
�i i?2 iQT Q7 i?2 ?B2`�`+?v b�i i?2 ; 7�+iQ` bm#bmKBM; b2p2`�H bT2+B}+ �#BHBiB2b UBM+Hm/BM;Ӽց ਷ ӼվV- r?B+? r2`2 +QMp2`b2Hv bmKK�`BxBM; b2p2`�H bT2+B}+ i2bibX

ke



6B;m`2 RXj
J+:`2rǶb *�ii2HH@>Q`M@*�``QHH U*>*V KQ/2H Q7 BMi2HHB;2M+2X
LQi2b, J+:`2rǶb *�ii2HH@>Q`M@*�``QHH U*>*V i?`22@bi`�imK KQ/2H Q7 BMi2HHB;2M+2X Ӽց4
6HmB/ BMi2HHB;2M+2c Ӽվ4 +`vbi�HBx2/ BMi2HHB;2M+2c Ӽ֔4 ;2M2`�H K2KQ`v �M/ H2�`MBM;c Ӽ֑4
#`Q�/ pBbm�H T2`+2TiBQMc Ӽ4֐ #`Q�/ �m/BiQ`v T2`+2TiBQMc Ӽ֍4 #`Q�/ `2i`B2p�H �#BHBivc Ӽ֎4
#`Q�/ +Q;MBiBp2 bT22/BM2bb c Ӽ֏4 T`Q+2bbBM; bT22/ U`2�+iBQM iBK2VX

hrQ M2r KQ/2Hb ?�p2 #22M `2+2MiHv T`QTQb2/X AMbTB`2/ #v h?QKbQMǶb #QM/b i?2Q`v- EQp�+b
�M/ *QMr�v UkyReV /2p2HQT2/ i?2B` S`Q+2bb Pp2`H�T h?2Q`vX �++Q`/BM; iQ EQp�+b �M/
*QMr�v UkyReV- +Q;MBiBp2 i2bib +Q``2H�i2 #2+�mb2 KQbi `2[mB`2 1t2+miBp2 6mM+iBQMb- r?B+?
�HHQr � iQT@/QrM +QMi`QH T`QKQiBM; BM?B#BiBQM �M/ ;Q�H@Q`B2Mi2/ #2?�pBQ`X AM i?Bb b2Mb2-
EQp�+b �M/ *QMr�v UkyReV �`;m2 i?�i i?2 bi`QM; +Q``2H�iBQM #2ir22M ; �M/ Ӽց Bb � 7mM+iBQM
Q7 i?2B` Qp2``2HB�M+2 QM 1t2+miBp2 6mM+iBQMbX AM Qi?2` rQ`/b,

ǳh?2 /QK�BM@;2M2`�H T`Q+2bb2b i?�i �`2 +2Mi`�H iQ T2`7Q`K�M+2 QM +Q;MBiBp2 i2bib
�`2 T`BK�`BHv i?2 QM2b i?�i �`2 B/2MiB}2/ �b 2t2+miBp2 T`Q+2bb2b BM +Q;MBiBp2 Tbv@
+?QHQ;v BM ;2M2`�H (Ę) am+? T`Q+2bb2b �`2 `2+`mBi2/ #v � H�`;2 MmK#2` Q7 i2bi
Bi2Kb- �HQM;bB/2 /QK�BM@bT2+B}+ T`Q+2bb2b- r?B+? �`2 i�TT2/ #v Bi2Kb �TT2�`BM;
BM bT2+B}+ ivT2b Q7 i2bib QMHvǴ

ě EQp�+b �M/ *QMr�v UkyRe- TX ReRV
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�Hi?Qm;? i?2 EQp�+b �M/ *QMr�v UkyReV KQ/2H ?�b T`QpB/2/ BMi2`2biBM; BMbB;?ib- Bi ?�b #22M
?2�pBHv +`BiB+Bx2/ 7Q` MQi #2BM; BMMQp�iBp2 2MQm;? �M/ H2�pBM; b2p2`�H mM`2bQHp2/ [m2biBQMb
Ĝ 2X;X, mMFMQrM #mi T`2bmK2/ bQm`+2/ Q7 ;2M2`�H #`�BM p�`B�M+2 U7Q` �M 2ti2MbBp2 +`BiB[m2
b22 .2�`v 2i �HX- kyReVX �MQi?2` `2+2Mi KQ/2H Bb i?2 mMB}2/ KQ/2H Q7 ;2M2`�H BMi2HHB;2M+2 Q7
o�M .2` J��b 2i �HX UkyRdV- r?B+? +QK#BM2b � ?B2`�`+?B+�H Q`;�MBx�iBQM ?2�/2/ #v � ;2M2`�H
�#BHBiv 7�+iQ` rBi? � M2irQ`F KQ/2H9X �++Q`/BM; iQ o�M .2` J��b 2i �HX UkyRdV MQ/2b �`2
M�``Qr �#BHBiB2b r?B+?- i?�MFb iQ i?2B` +QMM2+iBQMb- +Q@2pQHp2X �//BiBQM�HHv- 2�+? MQ/2 BM
i?2 M2irQ`F `2+2Bp2b BM~m2M+2 7`QK i?2 2MpB`QMK2Mi �M/ ;2M2bX

Pp2`�HH- i?2 *>* KQ/2H Q7 BMi2HHB;2M+2 Bb i?2 KQbi rB/2Hv mb2/ #mi i?2 /2p2HQTK2Mi Q7 M2r
KQ/2Hb b?Qrb i?�i i?Bb /2#�i2 Bb MQi b2iiH2/ U2X;X, .2�`v �M/ ai2`M#2`;- kykRVX q2 rBHH
/Bb+mbb i?Bb /2#�i2Ƕb BKTHB+�iBQMb BM a2+iBQM dXjXkX

RXkXk AMi2HHB;2M+2 K2�bm`2K2Mi

aQ 7�`- r2 ?�p2 7Q+mb2/ QM i?2 p�`BQmb i?2Q`2iB+�H �TT`Q�+?2b iQ BMi2HHB;2M+2X AM i?Bb b2+iBQM-
A rBHH 2tTHQ`2 ?Qr `Q#mbi Bb BMi2HHB;2M+2 �b � +QMbi`m+i �M/ r?v Bi Bb `2H2p�Mi BM �TTHB2/
+QMi2tib HBF2 2/m+�iBQMX

Pp2`�HH- BMi2HHB;2M+2 `2b2�`+?2`b ?�p2 /2p2HQT2/ `Q#mbi ; K2�bm`2bX AM 7�+i- ; K2�bm`2b
Q#i�BM2/ i?`Qm;? /Bz2`2Mi i2bi #�ii2`B2b8 �`2 `Qm;?Hv B/2MiB+�H Ui?2v ?�p2 #22M 7QmM/ iQ
+Q``2H�i2 XNN35V- �b HQM; �b i?2`2 Bb MQ `�M;2 `2bi`B+iBQM BM i?2 b�KTH2e UC2Mb2M- RNN3c CQ?MbQM
2i �HX- kyy9VX h?Bb Bb biBHH i?2 +�b2 2p2M r?2M #�ii2`B2b /Q MQi +QMi�BM 2t�+iHv i?2 b�K2
i2bib- �Hi?Qm;? i?Bb KB;?i HQr2` i?2 +Q``2H�iBQM #2ir22M ; K2�bm`2K2Mib Uh?Q`M/BF2- RN3dVX
6m`i?2`KQ`2- i?2 ; 7�+iQ` Bb +QMbB/2`2/ � `Q#mbi +QMbi`m+i 7Q` #2BM; m#B[mBiQmb �+`Qbb b2t-

9L2irQ`F KQ/2Hb rQ`F mM/2` i?2 �bbmKTiBQM i?�i T?2MQK2M� �`2 Q`;�MBx2/ BMiQ BM/BpB/m�H +QKTQM2Mib-
ǳMQ/2bǴ- r?B+? �`2 +QMM2+i2/ iQ i?2 `2bi �++Q`/BM; iQ i?2 /2;`22 iQ r?B+? i?2v /2T2M/ QM i?2KX AM i?Bb
b2Mb2- �Mv +?�M;2 BM � bBM;H2 MQ/2 rQmH/ `BTTH2 �M/ BM/m+2 +?�M;2b BM i?2 `2bi Q7 i?2KX

8� i2bi #�ii2`v Bb � +QHH2+iBQM Q7 i2bib i�TTBM; QM /Bz2`2Mi �#BHBiB2b r?B+? �`2 Q7i2M �/KBMBbi2`2/ iQ;2i?2`
iQ ?�p2 � KQ`2 +QKT`2?2MbBp2 K2�bm`2 Q7 ;X

eAM i?Bb +QMi2ti- `�M;2 `2bi`B+iBQM `272`b iQ b�KTH2b BM r?B+? T�`iB+BT�Mi b2H2+iBQM Bb #B�b2/ BM i2`Kb Q7 �;2-
b2t- bQ+BQ@2+QMQKB+ bi�imb- Q` �Mv Qi?2` p�`B�#H2 i?�i KB;?i `2/m+2 i?2 ?2i2`Q;2M2Biv �KQM; i?2 T�`iB+BT�Mib
BMpQHp2/X
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`�+B�H- �M/ 2i?MB+ ;`QmTb UC2Mb2M- RNN3VX h?Bb K2�Mb i?�i AMi2HHB;2M+2 `2b2�`+?2`b ?�p2 �
+H2�` B/2� Q7 r?�i BMi2HHB;2M+2 K2�bm`2b Qp2`�HH,

ǳAMi2HHB;2M+2 Bb � p2`v ;2M2`�H K2Mi�H +�T�#BHBiv i?�i- �KQM; Qi?2` i?BM;b- BMpQHp2b
i?2 �#BHBiv iQ `2�bQM- TH�M- bQHp2 T`Q#H2Kb- i?BMF �#bi`�+iHv- +QKT`2?2M/ +QKTH2t
B/2�b- H2�`M [mB+FHv �M/ H2�`M 7`QK 2tT2`B2M+2X Ai Bb MQi K2`2Hv #QQF H2�`MBM;- �
M�``Qr �+�/2KB+ bFBHH- Q` i2bi@i�FBM; bK�`ibX _�i?2`- Bi `2~2+ib � #`Q�/2` �M/
/22T2` +�T�#BHBiv 7Q` +QKT`2?2M/BM; Qm` bm``QmM/BM;b@ ǵ+�i+?BM; QMǶ- ǵK�FBM;
b2Mb2Ƕ Q7 i?BM;b- Q` ǵ};m`BM; QmiǶ r?�i iQ /QǴ

ě :Qii7`2/bQM URNNd- TX R9V

�Hi?Qm;? i?2`2 Bb � +H2�` B/2� Q7 r?�i BMi2HHB;2M+2 K2�bm`2b- Bib bi`m+im`�H Q`;�MBx�iBQM Bb biBHH
/2#�i2/X 6m`i?2` M2m`QHQ;B+�H `2b2�`+? Bb M22/2/ iQ /2i2`KBM2 i?2 #BQHQ;B+�H mM/2`TBMMBM;b
Q7 ; �M/ Bib bi`m+im`2 UCQ?MbQM �M/ "Qm+?�`/- kyy8c EQp�+b �M/ *QMr�v- kyRec _2p2HH2 �M/
"QM�++BQ- kyRjc o�M .2` J��b 2i �HX- kyRdV,

ǳ(q)2 /Q MQi FMQr ?Qr ; `2bmHib BM BMi2HHB;2M+2 i2bi b+Q`2b- ?Qr ; QT2`�i2b BM
i?2 #`�BM- Q` ?Qr ; /2p2HQTbǴ

ěo�M .2` J��b 2i �HX UkyRd- TX eV

ǳ(h)?2 2zQ`i iQ mM/2`bi�M/ i?2 Tbv+?Q#BQHQ;v Q7 BMi2HHB;2M+2 ?�b � `2b2K#H�M+2
rBi? /B;;BM; i?2 imMM2H #2ir22M 1M;H�M/ �M/ 6`�M+2, q2 ?QT2- rBi? rQ`F2`b QM
#Qi? bB/2b ?�pBM; � ;QQ/ b2Mb2 Q7 /B`2+iBQM- i?�i r2 +�M K22i �M/ K�``v #`�BM
#BQHQ;v �M/ +Q;MBiBp2 /Bz2`2M+2bǴ

ě .2�`v 2i �HX UkyRe- TX RN8V

�b r2 rBHH b22 BM i?2 7QHHQrBM; +?�Ti2`b- AMi2HHB;2M+2 ?�b #22M rB/2Hv mb2/ #2+�mb2 Bi Bb
KQ`2 `Q#mbi �M/ ?�b � bmT2`BQ` T`2/B+iBp2 TQr2` i?�M Qi?2` Tbv+?QHQ;B+�H +QMbi`m+ib r?2M

kN



T`2/B+iBM; K2Mi�H ?2�Hi?- �;BM;- HB72 2tT2+i�M+v U.2�`v 2i �HX- kyRyc C2Mb2M- RNN3V- 2/m+�@
iBQM�H �ii�BMK2Mi- Q++mT�iBQM�H �+?B2p2K2Mi U.2�`v 2i �HX- kyydc >mMi- kyRyc C2Mb2M- RNN3c
J+*�#2 2i �HX- kykyc o2`MQM- RN9dV- �b r2HH �b T`QbQ+B�H �M/ +`BKBM�H #2?�pBQ` U>mMi- kyRyc
C2Mb2M- RNN3VX L2p2`i?2H2bb- 7Q` `2�bQMb r2 rBHH MQr 2tTH�BM- i?2 +QMbi`m+i Q7 BMi2HHB;2M+2
#2+�K2 mMTQTmH�` BM 1/m+�iBQM�H `2b2�`+? �M/ #Qi? }2H/b ?�p2 #2+QK2 2bi`�M;2/X

RXj AMi2HHB;2M+2 �M/ 2/m+�iBQM

h?2 `QH2 Q7 Tbv+?QHQ;Bbib �M/- KQ`2 bT2+B}+�HHv- Q7 BMi2HHB;2M+2 i2biBM; BM i?2 2/m+�iBQM�H
bT?2`2 r�b MQi +QMi2KTH�i2/ mMiBH i?2 2M/ Q7 i?2 6`2M+? `2pQHmiBQMX AM R33k- i?2 6`2M+?
;Qp2`MK2Mi T�bb2/ � H�r `2[mB`BM; �HH +?BH/`2M #2ir22M �;2b e �M/ Rj iQ ;Q iQ b+?QQH 2t+2Ti
B7 i?2v r2`2 #HBM/ Q` /2�7X h?2 Tbv+?B�i`Bbi .X JX "Qm`M2pBHH2 ?�/ �H`2�/v #22M rQ`FBM; QM �
K2i?Q/ iQ /2i2+i Qi?2`rBb2 ?2�Hi?v +?BH/`2M r?Q r2`2 biBHH HBF2Hv iQ 2M+QmMi2` /B{+mHiB2b BM
b+?QQHX �++Q`/BM; iQ .X JX "Qm`M2pBHH2- i?2b2 +?BH/`2M +QmH/ #2 ?QbTBi�HBx2/ �M/ 2/m+�i2/
BM i?2 b�K2 7�+BHBiB2b ULB+QH�b 2i �HX- kyRjVX Sbv+?QHQ;Bbi �X "BM2i T`QTQb2/ � +QKT2iBM;
K2i?Q/ `2[mB`BM; Tbv+?QHQ;Bbib �M/ 2/m+�iQ`b iQ +QHH�#Q`�i2 rBi?BM 2�+? b+?QQH bQ +?BH/`2M
rQmH/ MQi M22/ iQ #2 BMbiBimiBQM�HBx2/X qBi? i?Bb B/2�- "BM2i �BK2/ iQ `2pBM/B+�i2 i?2 `QH2
Q7 Tbv+?QHQ;Bbib BM i?2 2/m+�iBQM�H bvbi2KX

h?2 6`2M+? ;Qp2`MK2Mi BMpBi2/ b2p2`�H 2tT2`ib BM+Hm/BM; "BM2i �M/ "Qm`M2pBHH2- iQ `2b2�`+?
r?�i rQmH/ #2 i?2 #2bi `2bQHmiBQM iQ i?Bb Bbbm2X h?2 }M�H `2TQ`i /B/ MQi BMpQHp2 �Mv 7Q`K
Q7 Tbv+?QHQ;B+�H i2biBM; #mi "BM2i /B/ MQi ;Bp2 mT ULB+QH�b 2i �HX- kyRjVX aQQM H�i2`- "BM2i
�M/ ?Bb bim/2Mi hX aBKQM T`QTQb2/ �MQi?2` K2i?Q/ iQ +�i2;Q`Bx2 i?2b2 +?BH/`2M i?`Qm;? �
K2/B+�H- T2/�;Q;B+�H- �M/ Tbv+?QHQ;B+�H 2t�KBM�iBQMX h?2B` T`QTQb�H BM+Hm/2/ �M BMi2HHB;2M+2
i2bi- i?2 "BM2i@aBKQM a+�H2- r?B+? +H�bbB}2/ bim/2Mib �++Q`/BM; iQ i?2B` +Q;MBiBp2 �#BHBiv
U"BM2i �M/ aBKQM- RNReVX >Qr2p2`- i?2v ?�/ iQ T`QpB/2 Km+? 2pB/2M+2 QM i?2 #2M2}ib Q7
i?2B` �TT`Q�+? #27Q`2 i?2B` T`QTQb�H r�b b2`BQmbHv +QMbB/2`2/ #v i?2 �/KBMBbi`�iBQMX h?2
"BM2i@aBKQM a+�H2 #2+�K2 i?2 7QmM/�iBQM Q7 +m``2Mi BMi2HHB;2M+2 i2biBM; �M/ 2p2M bQK2 Q7
i?2 Q`B;BM�H Bi2Kb �`2 biBHH mb2/ U"Q�F2- kyykc LB+QH�b 2i �HX- kyRjVX

jy



"v i?2 #2;BMMBM; Q7 i?2 kyi? +2Mim`v- i?2 "BM2i@aBKQM a+�H2 r�b #`Qm;?i iQ i?2 la iQ
?2HT �++QKKQ/�i2 i?2 BM+`2�bBM; MmK#2` Q7 BKKB;`�Mi +?BH/`2M BMiQ i?2 2/m+�iBQM�H bvbi2KX
AMi2HHB;2M+2 i2biBM; [mB+FHv #2+�K2 �M BKTQ`i�Mi iQQH BM i?2 2/m+�iBQM�H bvbi2K U6�bb- RN3yVX
GX h2`K�M �M/ Qi?2` la `2b2�`+?2`b mb2/ i?2 "BM2i@aBKQM a+�H2 iQ /2p2HQT [m2biBQMM�B`2b
bmBi2/ 7Q` H�`;2@b+�H2 i2biBM; U"Q�F2- kyykc 6�bb- RN3yc h2`K�M- RNReVX h?2b2 H�`;2 /�i� b2ib
T`QKTi2/ `2b2�`+?2`b iQ bim/v BMi2HHB;2M+2 /Bz2`2M+2b �+`Qbb b2t �M/ `�+2b U6�bb- RN3yVX aQQM-
i?2`2 r�b � bQmM/ #Q/v Q7 2pB/2M+2 mbBM; /Bz2`2Mi BMi2HHB;2M+2 K2�bm`2b �M/ TQTmH�iBQMbX AM
RNRe- GX JX h2`K�M Tm#HBb?2/ � #QQF +?�Ti2` 2tTQbBM; i?�i la 2/m+�iBQM�H TQHB+B2b �BK2/
�i 2Mbm`BM; i?�i �HH +?BH/`2M T2`7Q`K2/ 2[m�HHv r2HH #v #mz2`BM; bQ+BQ@2+QMQKB+ BM2[m�HBiB2b
7�BH2/ #2+�mb2 i?2B` rQ`FBM; T`2KBb2 i?�i �HH +?BH/`2M r2`2 2[m�HHv 2M/Qr2/ r�b r`QM;X
h2`K�M URNReV �`;m2/ i?�i i?2`2 r�b MQ b+B2MiB}+ 2pB/2M+2 b?QrBM; i?�i bm+? TQHB+B2b +QmH/
M�``Qr i?2 �+?B2p2K2Mi ;�T #2ir22M +2`i�BM ;`QmTb �M/- r?�i r�b KQ`2- bQK2 Q7 i?2b2
�#BHBiv /Bz2`2M+2b b22K2/ iQ mM�pQB/�#Hv HBKBi bim/2MibǶ TQi2MiB�H 7Q` HB72X

ǳAMbi2�/ Q7 r�biBM; 2M2`;v BM i?2 p�BM �ii2KTi iQ ?QH/ K2Mi�HHv bHQr �M/ /272+iBp2
+?BH/`2M mT iQ � H2p2H Q7 T`Q;`2bb r?B+? Bb MQ`K�H iQ i?2 �p2`�;2 +?BH/- Bi rBHH #2
rBb2` iQ i�F2 �++QmMi Q7 i?2 BM2[m�HBiB2b Q7 +?BH/`2M BM Q`B;BM�H 2M/QrK2Mi �M/
iQ /Bz2`2MiB�i2 i?2 +Qm`b2 Q7 bim/v BM bm+? � r�v i?�i 2�+? +?BH/ rBHH #2 �HHQr2/
iQ T`Q;`2bb �i i?2 `�i2 r?B+? Bb MQ`K�H iQ ?BK- r?2i?2` i?�i `�i2 #2 `�TB/ Q`
bHQr (Ę) 6�BHm`2 +`mb?2b b2H7@+QM}/2M+2 �M/ /2bi`Qvb i?2 bTB`Bi Q7 rQ`FX Ai Bb �
b�/ 7�+i i?�i � H�`;2 T`QTQ`iBQM Q7 +?BH/`2M BM i?2 b+?QQHb �`2 �+[mB`BM; i?2 ?�#Bi
Q7 7�BHm`2X h?2 `2K2/v- Q7 +Qm`b2- Bb iQ K2�bm`2 Qmi i?2 rQ`F 7Q` 2�+? +?BH/ BM
T`QTQ`iBQM iQ ?Bb K2Mi�H �#BHBivXǴ

ě h2`K�M URNRe- TX jV

J�Mv Qi?2` bim/B2b 7QHHQr2/- +QMbBbi2MiHv b?QrBM; i?�i URV BMi2HHB;2M+2 r�b � bi`QM; T`2/B+@
iQ` Q7 �+�/2KB+ �+?B2p2K2Mi �M/ Q++mT�iBQM�H bm++2bb ĜBM i2`Kb Q7 ?B;? T2`7Q`K�M+2 �M/
bmBi�#BHBiv iQ T2`7Q`K +QKTH2t DQ#bĜ �M/ i?�i UkV BMi2HHB;2M+2 b+Q`2b b22K2/ iQ /Bz2` �+`Qbb
b2t2b �M/ `�+2bX h?Bb bim/B2b ?�/ � T`Q7QmM/ BKT�+i QM i?2 b+B2MiB}+ +QKKmMBiv �M/ i?2

jR



bQ+B2iv � �b � r?QH2 #mi iQ mM/2`bi�M/ r?v- Bi Bb BKTQ`i�Mi iQ 7`�K2 i?Bb /Bb+mbbBQM BM Bib
bQ+BQ@+mHim`�H +QMi2tiX

6B`bi- Bi Bb `2H2p�Mi iQ ?B;?HB;?i ?Qr /22THv `QQi2/ BM �K2`B+�M +mHim`2 Bb BM/BpB/m�H �M/
K�`F2i 7`22/QKX �`QmM/ i?2 RN8yb i?2 �K2`B+�M 2+QMQKv H�`;2Hv `2HB2/ BM i?2 H�Bbb2x 7�B`2
TQHB+B2bd 2K#Q/B2/ #v };m`2b HBF2 JBHiQM 6`22/K�MX h?2b2 2+QMQKB+ TQHB+B2b +`2�i2/ � p2`v
+QKT2iBiBp2 K�`F2i rBi? � #`Q�/ DQ# Qz2`X h?2b2 +QM/BiBQMb H2/ iQ i?2 +QM+2Ti Q7 i?2
ǳ�K2`B+�M /`2�KǴ- r?B+? BMbTB`2/ BM/BpB/m�Hb iQ ǳQrM i?2B` 7mim`2 �M/ bm++22/ǴX AM i2`Kb
Q7 i?2 Q`;�MBx�iBQM Q7 i?2 �K2`B+�M bQ+B2iv- BM R3Ne ǳb2T�`�i2 #mi 2[m�HǴ TQHB+B2b /BpB/2/
i?2 TQTmH�iBQM #v `�+23 �+`Qbb �HH �;2 ;`QmTb �M/ b2iiBM;b Ub+?QQHb- #mbb2b- #�i?`QQKb- 2i+XVX
h?2b2 �M/ Qi?2` TQHB+B2b `2K�BM2/ BM TH�+2 mMiBH i?2 b2+QM/ ?�H7 Q7 i?2 kyi? +2Mim`v- 7QHHQrBM;
i?2 T`2bbm`2b Q7 i?2 *BpBH _B;?ib KQp2K2Mi H2/- �KQM; Qi?2`b- #v JX Gmi?2` EBM; r?Q r�b
�bb�bbBM�i2/ BM RNe3X _�+2 b2;`2;�iBQM r�b MQi mMB[m2 Q7 i?2 la �b BM aQmi? �7`B+� �M/
L�KB#B�- i?2`2 r�b � bBKBH�` bvbi2K Q7 b2;`2;�iBQM- i?2 �T�`i?2B/- 7`QK RN93 iQ RNNkX �HbQ-
BM :2`K�Mv �M/ Qi?2` T�`ib Q7 1m`QT2- �X >BiH2` H2/ � +�KT�B;M iQ b2T�`�i2 �M/ +QMi`QH i?2
C2rb TQTmH�iBQM 7`QK RNjj iQ RN98X �HiQ;2i?2`- i?2b2 2p2Mib 2pB/2M+2 i?2 bi`QM; ?B2`�`+?B+�H
/BpBbBQM Q7 i?2 TQTmH�iBQM i?`Qm;?Qmi i?2 kyi? +2Mim`v- 2bT2+B�HHv �b Bi `2;�`/2/ `�+2X

*QMbB/2`BM; i?2 rB/2` bQ+BQ@+mHim`�H +QMi2ti BM r?B+? h2`K�M ?�/ K�/2 bm+? +H�BKb- Bi
b22Kb 2pB/2Mi MQr ?Qr i?2b2 bi�i2K2Mib QTTQb2/ �K2`B+�MǶb +Q`2 p�Hm2b �M/ ?Qr i?�i
+QmH/ bT�`F � bQ+B�H +`BbBbX PM i?2 QM2 ?�M/- i?Bb `2b2�`+? b22K2/ iQ ?�p2 i?2 TQr2` iQ
`2KQp2 �HH ?QT2 T2QTH2 ?�/ QM BKT`QpBM; i?2B` bQ+B�H bi�imbX PM i?2 Qi?2` ?�M/- �M/ ;Bp2M
i?2 rQ`H/rB/2 bQ+B�H b+2M2- i?Bb bBim�iBQM H2/ iQ � H2;BiBK�i2 72�` i?�i i?Bb `2b2�`+? rQmH/ #2
mb2/ iQ 7m`i?2` b2;`2;�i2 �M/ QTT`2bb +2`i�BM ;`QmTbX h?2b2 i2MbBQMb +QQH2/ /QrM i?`Qm;?
i?2 b2+QM/ ?�H7 Q7 i?2 kyi? +2Mim`v- #mi `2KBMBb+2M+2b Q7 i?2b2 +QMi`Qp2`bB2b biBHH HBM;2`X h?2b2

dh?2 i2`K H�Bbb2x 7�B`2 r�b +QBM2/ #v i?2 6`2M+? 2+QMQKBbi oBM+2Mi /2 :Qm`M�v BM i?2 R3i? +2Mim`v iQ
`272` iQ 2+QMQKB+�H TQHB+B2b T`2p2MiBM; i?2 ;Qp2`MK2Mi 7`QK BMi2`72`BM; BM i?2 K�`F2iX

3�++Q`/BM; iQ lL1a*P URN8yV- ǳi?2 i2`K `�+2 /2bB;M�i2b � ;`QmT Q` TQTmH�iBQM +?�`�+i2`Bx2/ #v bQK2
+QM+2Mi`�iBQMb- `2H�iBp2 �b iQ 7`2[m2M+v �M/ /Bbi`B#miBQM Q7 ?2`2/Bi�`v T�`iB+H2b U;2M2bV Q` T?vbB+�H +?�`�+i2`b-
r?B+? �TT2�`- ~m+im�i2- �M/ Q7i2M /Bb�TT2�` BM i?2 +Qm`b2 Q7 iBK2 #v `2�bQMb Q7 ;2Q;`�T?B+ �M/ Q` +mHim`�H
BbQH�iBQMXǴ UTX j8VX LQi2 i?�i i?2 #BQHQ;B+�H mM/2`TBMBM;b Q7 `�+2 �`2 biBHH [m2biBQM2/ U2X;X, um/2HH 2i �HX-
kyReVX

jk



/2#�i2b T2`K2�i2/ K�Mv �`2�b BM r?B+? K2�bm`2b Q7 BMi2HHB;2M+2 r2`2 #2BM; mb2/X AM RN8y-
lL1a*P Tm#HBb?2/ � /Q+mK2Mi /Bb+Qm`�;BM; i?2 mb2 Q7 BMi2HHB;2M+2 �M/ T2`bQM�HBiv `2b2�`+?
iQ +�i2;Q`Bx2 BM/BpB/m�Hb- �b r2HH �b i?2 mb2 Q7 bm+? `2b2�`+? iQ BM7Q`K 2/m+�iBQM�H TQHB+B2bX
�KQM; Qi?2` `2�bQMb- i?2 lL1a*P `2TQ`i 2KT?�bBx2/ i?2 BKTQbbB#BHBiv Q7 /2i2`KBMBM; i?2
/2;`22 iQ r?B+? ;2M2iB+ �M/ 2MpB`QMK2Mi�H 7�+iQ`b +QmH/ BM~m2M+2 BM/BpB/m�H /Bz2`2M+2bX
h?Bb `2TQ`i r�b QM2 Q7 K�Mv 2p2Mib i?�i H2�/ iQ i?2 /BpBbBQM Q7 `2b2�`+? QM BMi2HHB;2M+2 �M/
2/m+�iBQMX

h?2 /2#�i2 Qp2` i?2b2 `2b2�`+? +QMi`Qp2`bB2b ?�b +QQH2/ /QrM #mi Bi ?�b M2p2` 2tiBM;mBb?2/X
AMi2HHB;2M+2 `2b2�`+? biBHH +�``B2b i?2 #m`/2M Q7 i?2 bQ+B�H i`�mK� i?�i +2`i�BM BM/BpB/m�Hb
722/X lMiBH i?2b2 bQ+B�H i2MbBQMb �`2 /BbbQHp2/ 2Bi?2` i?`Qm;? �M Qp2`i +QM7`QMi�iBQM Q` �M
BM/B`2+i #v@T�bb- Bi Bb mMHBF2Hv i?�i AMi2HHB;2M+2 `2b2�`+? Bb mb2/ bvbi2K�iB+�HHv BM +2`i�BM
�TTHB2/ }2H/b HBF2 2/m+�iBQMX >Qr2p2`- BMi2HHB;2M+2 `2b2�`+? ?�b T`Qp2M iQ #2 2bb2MiB�H iQ
mM/2`bi�M/BM; 2/m+�iBQM�H �+?B2p2K2Mi ?2M+2- 2zQ`ib iQ 7Qbi2` i?Bb T�`iM2`b?BT b?QmH/ #2
K�/2X h?2 7QHHQrBM; irQ +?�Ti2`b T`QTQb2 � ?mK#H2 +QMi`B#miBQM iQ i?2 `2mMB}+�iBQM Q7
i?2b2 }2H/b #v mbBM; +H�bbB+ 2/m+�iBQM�H i?2Q`B2b �M/ +QKTHBK2MiBM; i?2K rBi? BMi2HHB;2M+2
K2�bm`2bX

RX9 *QM+HmbBQM

1tT2`ib ?�p2 i?2Q`Bx2/ �#Qmi BMi2HHB;2M+2 7Q` KQ`2 i?�M � +2Mim`v �M/- �Hi?Qm;? `2b2�`+?2`b
�;`22 QM Bib Qp2`�HH K2�bm`2- Bib bi`m+im`2 Bb biBHH /2#�i2/X 6m`i?2` �/p�M+2b BM M2m`QHQ;B+�H
`2b2�`+? rBHH ?2HT iQ /2}M2 BMi2HHB;2M+2 #2vQM/ Bib K2�bm`2b �M/ Bib T`2/B+iBQMbX

L2p2`i?2H2bb- AMi2HHB;2M+2 Bb � `Q#mbi Tbv+?QHQ;B+�H +QMbi`m+i rBi? � MQi�#H2 T`2/B+iBp2 TQr2`
2bT2+B�HHv �b Bi `2;�`/b iQ 2/m+�iBQM�H �M/ Q++mT�iBQM�H Qmi+QK2bX �b p2`#�H �#BHBiB2b ?�p2
#22M � +Q`2 +QMbi`m+i �+`Qbb BMi2HHB;2M+2 KQ/2Hb r2 rBHH mb2 i?Bb K2�bm`2b �b � T`Qtv 7Q` AM@
i2HHB;2M+2 BM i?2 M2ti irQ +?�Ti2`bX LQM2i?2H2bb- 7mim`2 `2b2�`+? b?QmH/ 2tT�M/ i?2b2 bim/B2b
2tTHQ`BM; r?2i?2` Qi?2` bT2+B}+ +Q;MBiBp2 +QKT2i2M+B2b U2X;X, T`Q#H2K@bQHpBM; +QKT2i2M+B2bV

jj



+QmH/ ?�p2 � KQ`2 `2H2p�Mi `QH2 r?2M T`2/B+iBM; KQiBp�iBQM +?�M;2b BM +2`i�BM bm#D2+ib Q`
+�`22` �bTB`�iBQMbX

1zQ`ib iQ K2`;2 AMi2HHB;2M+2 �M/ 1/m+�iBQM�H `2b2�`+? �`2 +`m+B�H iQ /2p2HQT +QKT`2?2MbBp2
KQ/2Hb Q7 bim/2Mi H2�`MBM;X >Qr2p2` /m2 iQ p�`BQmb TQHBiB+�H +QMi`Qp2`bB2b BMi2HHB;2M+2 ?�b
Q7i2M #22M B;MQ`2/ #v 1/m+�iBQM�H `2b2�`+?X h?2 M2ti irQ +?�Ti2`b �BK iQ #`B/;2 i?2 ;�T
#2ir22M AMi2HHB;2M+2 �M/ 1/m+�iBQM�H `2b2�`+? #v b?QrBM; ?Qr +H�bbB+�H i?2Q`B2b mb2/ BM i?2
2/m+�iBQM�H bT?2`2 +�M #2 +QKTHBK2Mi2/ rBi? BMi2HHB;2M+2 K2�bm`2bX
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*?�Ti2` k

h?2 AM~m2M+2 P7 o2`#�H �#BHBiv PM
aim/2Mi JQiBp�iBQM *?�M;2 �7i2`
h?2 S`BK�`v hQ a2+QM/�`v a+?QQH
h`�MbBiBQM
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kXR AMi`Q/m+iBQM

JQiBp�iBQM Bb Q7i2M +QM+2Tim�HBx2/ �b � /`BpBM; 7Q`+2 Tmb?BM; BM/BpB/m�Hb iQ F22T 2M;�;2/
BM �M �+iBpBivX >Qr2p2`- KQiBp�iBQM +�MMQi �+i BM � p�+mmK- BM/BpB/m�Hb Kmbi ?�p2 +2`i�BM
�#BHBiB2bX >2M+2- �+�/2KB+ �+?B2p2K2Mi Bb HBF2Hv iQ /2T2M/ QM �TiBim/2 �b Km+? �b �iiBim/2X

1++H2bǶb 2tT2+i�M+v@p�Hm2 KQ/2H ?�b #22M bQ rB/2Hv mb2/ iQ mM/2`bi�M/ bim/2MibǶ KQiBp�iBQM
i?�i Bi ?�b #22M T�`i Q7 i?2 S`Q;`�K 7Q` AMi2`M�iBQM�H aim/2Mi �bb2bbK2Mi USAa�V bBM+2 kyye
UP1*.- kyydVX 1++H2bǶb KQ/2H +QMbB/2`b i?2 BM~m2M+2 Q7 b2t �M/ bQ+BQ@2+QMQKB+ bi�imb QM
bim/2MiǶb KQiBp�iBQM #mi Bi /Q2b MQi BM+Hm/2 bim/2MibǶ �+im�H +Q;MBiBp2 �#BHBiB2bX h?2 T`2b2Mi
bim/v �BKb iQ 2t�KBM2 +?�M;2b BM bim/2MibǶ KQiBp�iBQM /m`BM; i?2 T`BK�`v iQ b2+QM/�`v
b+?QQH i`�MbBiBQM mbBM; �M 2ti2M/2/ p2`bBQM Q7 1++H2bǶb 2tT2+i�M+v@p�Hm2 KQ/2H +QMbB/2`BM;
bim/2MibǶ p2`#�H �#BHBiv �b � T`Qtv 7Q` +Q;MBiBp2 �#BHBivX

LQi2 i?�i i?2 i?2 /B`2+iBQM Q7 +�mb�HBiv #2ir22M i?2 /Bz2`2Mi 2H2K2Mib Q7 1++H2bǶb KQ/2H
Bb /2#�i�#H2 �M/- �Hi?Qm;? BM i?Bb bim/v r2 rBHH �bbmK2 i?�i i?2 2z2+ib `BTTH2 7`QK bQ+BQ@
2+QMQKB+ bi�imb �M/ BMi2HHB;2M+2 iQ KQiBp�iBQM K2�bm`2b- i?Bb rBHH #2 7m`i?2` /Bb+mbb2/ BM
a2+iBQM dXjXkX

kXRXR JQiBp�iBQM- *Q;MBiBp2 �#BHBiv- �M/ 2/m+�iBQM�H �+?B2p2K2Mi

AM 1++H2bǶb KQ/2H- bim/2MibǶ KQiBp�iBQM Bb mM/2`biQQ/ �b � +QK#BM�iBQM Q7 T2`+2TiBQMb Q7
i?2B` �#BHBiB2b UBX2X b2H7@+QKT2i2M+2V �M/ i?2 p�Hm2 i?2v TH�+2 QM i?2B` 2/m+�iBQM UBX2X i�bF@
p�Hm2VX �++Q`/BM; iQ 1++H2b URN3jV h�bF@p�Hm2 /2T2M/b QM, URV �ii�BMK2Mi p�Hm2 UBX2X +�`BM;
Q7 /QBM; r2HH Q` 7mH}HHK2MiV- UkV BMi`BMbB+ BMi2`2bi UBX2X 2MDQvK2Mi Q7 i?2 �+iBpBivV- �M/ UjV
miBHBiv p�Hm2 UBX2X i?2 mb27mHM2bb Q7 � bT2+B}+ bm#D2+i BM i?2 HQM; `mMVX Ai ?�b #22M bm;;2bi2/
i?�i b2H7@+QKT2i2M+2fi�bF@p�Hm2 �`2 bm#D2+i@bT2+B}+ �M/ b+Q`2b b?QmH/ MQi #2 �;;`2;�i2/-
?Qr2p2`- i?2`2 Bb MQi � +QMb2MbmbX h?2 `2�/2` KB;?i `272` iQ h�#H2 kXR 7Q` bQK2 2t�KTH2b
QM ?Qr i?2b2 +QMbi`m+ib �`2 +QKKQMHv K2�bm`2/X

a2H7@+QKT2i2M+2 ?�b #22M `2T2�i2/Hv 7QmM/ iQ /2T2M/ QM bim/2MibǶ 722/#�+F U2X;X, ;`�/2bV
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�M/ +H�bb`QQK 2tT2`B2M+2b U"�+?K�M �M/ PǶJ�HH2v- RN3ec J�`b?- RN39- RN3dc J�`b? 2i �HX-
RNN8c J�`b? �M/ >�m- kyyjVX �//BiBQM�HHv- i?2`2 Bb � bi`QM; +Q``2H�iBQM #2ir22M �+�/2KB+
�+?B2p2K2Mi �M/ +Q;MBiBp2 �#BHBiv U.2�`v 2i �HX- kyydc _Qi? 2i �HX- kyR8VX *?�KQ``Q@S`2KmxB+
2i �HX UkyRyV 7QmM/ i?�i i?2 `2H�iBQMb?BT #2ir22M �+�/2KB+ �+?B2p2K2Mi �M/ bim/2Mi b2H7@
+QKT2i2M+2 r�b `2/m+2/ #mi biBHH bB;MB}+�Mi �7i2` �/DmbiBM; 7Q` +Q;MBiBp2 �#BHBiv- �M/ i?�i
b2H7@+QKT2i2M+2 �M/ +Q;MBiBp2 �#BHBiv +Q``2H�i2/ #2ir22M XkR �M/ Xj8X *?�KQ``Q@S`2KmxB+
2i �HX UkyRyV `2bmHib bm;;2bi i?�i KQ`2 +Q;MBiBp2Hv �#H2 bim/2Mib T`Q#�#Hv 2tT2`B2M+2 bm++2bb
KQ`2 Q7i2M- r?B+? K�v T`QKTi i?2K iQ ?�p2 ?B;?2` H2p2Hb Q7 b2H7@+QKT2i2M+2c MQM2i?2H2bb-
b2H7@+QKT2i2M+2 T`2/B+ib �+�/2KB+ �+?B2p2K2Mi #2vQM/ +Q;MBiBp2 �#BHBivX

h�bF@p�Hm2 �M/ b2H7@+QKT2i2M+2 �`2 `2H�i2/ U`b`�M;2 4X8e iQ Xd9V UaTBM�i? 2i �HX- kyyeVX h?Bb
K2�Mb i?�i bim/2Mib #2HB2pBM; BM i?2B` �#BHBiv iQ bm++22/ BM � bm#D2+i �`2 KQ`2 HBF2Hv iQ p�Hm2
BiX �//BiBQM�HHv- CQ?MbQM 2i �HX UkyydV b?Qr2/ i?�i b+?QQH KQiBp�iBQM UK�BMHv K2�bm`2/
�b i�bF@p�Hm2V �M/ +Q;MBiBp2 �#BHBiv r2`2 +Q``2H�i2/ U`b`�M;2 4XRj iQ XkRVc �M/ i?2v #Qi?
r2`2 BM/2T2M/2Mi T`2/B+iQ`b Q7 �+�/2KB+ �+?B2p2K2MiX aBKBH�`Hv- aTBM�i? 2i �HX UkyyeV 7QmM/
+Q``2H�iBQMb #2ir22M +Q;MBiBp2 �#BHBiv �M/ bim/2MibǶ J�i?2K�iB+b- 1M;HBb?- �M/ a+B2M+2b
b2H7@+QKT2i2M+2 U`b`�M;2 4XR3 iQ XkkV �M/ i�bF@p�Hm2 U`b`�M;2 4Xy3 iQXRjVX h?2b2 `2bmHib r2`2
7m`i?2` `2THB+�i2/ #v �M/2`b2M �M/ *`Qbb UkyR9V- r?Q 7QmM/ i?�i ;B7i2/ +?BH/`2M i2M/ iQ
b?Qr ?B;?2` b2H7@+QKT2i2M+2 �M/ i�bF@p�Hm2 BM #Qi? J�i?2K�iB+b �M/ a+B2M+2X

AM bmKK�`v- BM 1++H2bǶb KQ/2H �+�/2KB+ �+?B2p2K2Mi Bb � #vT`Q/m+i Q7 � bim/2MiǶb KQiBp�@
iBQM UBX2X b2H7@+QKT2i2M+2 �M/ i�bF@p�Hm2VX >Qr2p2`- 1++H2bǶb KQ/2H /Q2b MQi +QMbB/2` ?Qr
bim/2MibǶ �+im�H +Q;MBiBp2 �#BHBiv KB;?i BMi2`�+i rBi? b2H7@+QKT2i2M+2 �M/ i�bF@p�Hm2X _2@
b2�`+? ?�b b?QrM i?�i i?2b2 i?`22 2H2K2Mib �`2 `2H�i2/- bQ Bi b22Kb `2�bQM�#H2 iQ �bbmK2
i?2v b?QmH/ #2 �HH T�`i Q7 i?2 b�K2 7`�K2rQ`FX
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h�#H2 kXR
a�KTH2 GBF2`i@a+�H2 Bi2Kb mb2/ BM HBi2`�im`2 iQ K2�bm`2 a2H7@+QKT2i2M+2 �M/ h�bF@p�Hm2X

�mi?Q`b a2H7@+QKT2i2M+2 h�bF@p�Hm2

1Hb2@Zm2bi- GBMM �M/
>v/2 UkyRyV

ǳA H2�`M J�i?2K�iB+b [mB+FHvǴ ǳA �K BMi2`2bi2/ BM i?2 i?BM;b
A H2�`M BM J�i?2K�iB+bǴ

hQi�H MmK#2` Q7 Bi2Kb, 8 hQi�H MmK#2` Q7 Bi2Kb, 9
62HbQM- _X "X- �M/
_22/ URN3eV

ǳ>Qr /Q vQm `�i2 vQm`@b2H7
BM b+?QQH �#BHBiv +QKT�`2/ iQ
i?Qb2 BM vQm` ;`�/2 �i b+?QQH\Ǵ
hQi�H MmK#2` Q7 Bi2Kb, R

6Bb+?2` UkyRjV ǳA �Hr�vb K�M�;2 iQ bQHp2 /B7@
}+mHi T`Q#H2Kb B7 A i`v ?�`/
2MQm;?Ǵ
hQi�H MmK#2` Q7 Bi2Kb, Ry

:�bT�`/ �i �HX UkyRdV ǵǵA HBF2 /QBM; X X XǴ Uaim@
/2Mib r2`2 BMbi`m+i2/ iQ BMb2`i
i?2 `2bT2+iBp2 bm#D2+i BMiQ i?2
#H�MFV

:mQ- J�`b?- JQ`BM-
S�`F2`- �M/ E�m`
UkyR8V

ǵǵ>Qr /Q vQm `�i2 BM b+?QQH
�#BHBiv +QK@ T�`2/ iQ Qi?2`b\Ǵ

ǳ>Qr BMi2`2biBM; �`2 KQbi Q7
vQm` +Qm`b2b iQ vQm\Ǵ ǵǵ�`2
vQm bim/vBM; ?�`/ iQ ;2i ;QQ/
;`�/2b BM b+?QQH\Ƕ

hQi�H MmK#2` Q7 Bi2Kb, j
C�+Q#b 2i �HX UkyykV a2H7 T2`++2TiBQM Q7 i?2B` �#BHB@

iB2b BM 2�+? bm#D2+i U}p2 Bi2Kb
T2` bm#D2+iV

>Qr 7mMfBKTQ`i�Mif mb27mH
2�+? bm#D2+i r�b

hQi�H MmK#2` Q7 Bi2Kb, 8 hQi�H MmK#2` Q7 Bi2Kb, j
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�mi?Q`b a2H7@+QKT2i2M+2 h�bF@p�Hm2

CQ?MbQM- J+:m2- �M/
A�+QMQ UkyydV

Ai2Kb BM+Hm/2/ bim/vBM; rBi?@
Qmi #2BM; `2KBM/2/- BMi2`2bi BM
b+?QQH rQ`F- im`MBM; BM ?QK2@
rQ`F- r�MiBM; ;QQ/ ;`�/2b-
�M/ 2MDQvBM; �ii2M/BM; b+?QQH-
`�i2/ QM � 9@TQBMi b+�H2X

aTBM�i? 2i �HX UkyyeV >Qr ;QQ/ i?2v r2`2 BM bT2@
+B}+ �+iBpBiB2b BM J�i?2K�i@
B+bf1M;HBb?f a+B2M+2

>Qr Km+? i?2v HBF2/ 2�+? Q7
i?2 i?`22 /Bz2`2Mi �+iBpBiB2b
7Q` 1M;HBb?- J�i?2K�iB+b- �M/
a+B2M+2

hQi�H MmK#2` Q7 Bi2Kb, N hQi�H MmK#2` Q7 Bi2Kb, N
q�+? 2i �H UkyR8V ?Qr r2HH i?2v i?Qm;?i i?2v �`2

BM i?`22 /Bz2`2Mi �+iBpBiB2b BM
J�i? Ub2p2`�H Bi2Kb T2` bm#@
D2+i rBi? bT2+B}+ 2t�KTH2bV

kXRXk JQiBp�iBQM- *Q;MBiBp2 �#BHBiv- �M/ a2t

a2t ?�b #22M 7QmM/ iQ #2 � `2H2p�Mi 7�+iQ` T`2/B+iBM; +Q;MBiBp2 �#BHBiv �M/ KQiBp�iBQMX a2t
/Bz2`2M+2b �i � +Q;MBiBp2 �#BHBiv H�i2Mi 7�+iQ` �`2 M2;HB;B#H2 UaTBM�i? 2i �HX- kyy3c q�+? 2i �HX-
kyR8VX >Qr2p2`- bK�HH /Bz2`2M+2b +�M #2 7QmM/ BM bT�iB�H �#BHBiv BM r?B+? #Qvb Qp2``B/2 ;B`Hb
U>v/2- kyy8V Q` p2`#�H �#BHBiv- BM r?B+? i?2 QTTQbBi2 Bb i`m2 Uai2BMK�v` �M/ aTBM�i?- kyy3c
aTBM�i? 2i �HX- kyR9VX h?2b2 /Bz2`2M+2b ?�p2 #22M `2H�i2/ iQ SAa� b2t ;�Tb BM `2�/BM; �M/
K�i?2K�iB+b �+`Qbb i?2 rQ`H/ UJ�+?BM �M/ S2FF�`BM2M- kyy3V- 2bT2+B�HHv BM KQ`2 ;2M/2`@
2[m�H +QmMi`B2b UaiQ2i �M/ :2�`v- kyRj- kyR3- kykyVX

aQK2 `2b2�`+? b?Qrb i?�i ;B`Hb ?�p2 ?B;?2` b2H7@+QKT2i2M+2 BM G�M;m�;2b Qp2` J�i?2K�iB+b-
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r?BHbi i?2 QTTQbBi2 Bb i`m2 7Q` #Qvb U1++H2b- RN3jc ai2BMK�v` �M/ aTBM�i?- kyy3c aTBM�i? 2i �HX-
kyy3c q�+? 2i �HX- kyR8c q�ii 2i �HX- kyRkV- 2p2M BM +�b2b r?2`2 i?2`2 �`2 MQ �+?B2p2K2Mi
/Bz2`2M+2b U1Hb2@Zm2bi 2i �HX- kyRyc q�+? 2i �HX- kyR8VX ai2BMK�v` �M/ aTBM�i? Ukyy3V
`2bmHib bm;;2bi i?�i b2t /Bz2`2M+2b BM i�bF@p�Hm2 b22K iQ KBKB+ i?Qb2 BM b2H7@+QKT2i2M+2X
LQM2i?2H2bb- MQi �HH bim/B2b bmTTQ`i i?2b2 b2t /Bz2`2M+2bX

AM aTBM�i? 2i �HX UkyRyV i?2`2 r2`2 MQ b2t /Bz2`2M+2b BM 2Bi?2`- b2H7@+QKT2i2M+2 Q` i�bF@p�Hm2X
PM i?2 Qi?2` ?�M/- 6Bb+?2` 2i �HX UkyRjV bm;;2bi2/ i?�i #Qvb /2}M2 i?2Kb2Hp2b �b #2BM; KQ`2
+QKT2i2Mi BM �HH bm#D2+ib- #mi ;B`Hb ?�p2 ?B;?2` BMi`BMbB+ KQiBp�iBQM Ĝ BX2X i�bF@p�Hm2X S`2+F2H
2i �HX Ukyy3V 7QmM/ i?�i BM ;`QmTb rBi?Qmi b2t /Bz2`2M+2b BM J�i?2K�iB+b ;`�/2b- i?2`2 r�b
� bB;MB}+�Mi /Bz2`2M+2 BM b2H7@+QKT2i2M+2 �M/ BMi`BMbB+ BMi2`2bi UBX2X- i�bF@p�Hm2V- #2ir22M
?B;? �M/ �p2`�;2 �#BHBiv #Qvb #mi MQi #2ir22M ?B;? �M/ �p2`�;2 �#BHBiv ;B`HbX h?2b2 `2bmHib
bm;;2bi i?�i Qi?2` 7�+iQ`b KB;?i T`QKTi bim/2Mib iQ mM/2`@ Q` Qp2`@2biBK�i2 i?2B` �#BHBiB2bX

kXRXj JQiBp�iBQM- *Q;MBiBp2 �#BHBiv- a2t- �M/ �;2

�b bim/2Mib KQp2 7Q`r�`/ BM i?2 2/m+�iBQM�H bvbi2K- i?2v 7�+2 KQ`2 /B{+mHi +?�HH2M;2b-
i?2v K22i � rB/2` p�`B2iv Q7 bim/2Mib- �M/ i?2v �++mKmH�i2 KQ`2 722/#�+F 2tT2`B2M+2bX h?Bb
/vM�KB+ ?�b #22M �bbQ+B�i2/ rBi? b2H7@+QKT2i2M+2 �M/ i�bF@p�Hm2 /2+HBM2 i?`Qm;? T`BK�`v
�M/ b2+QM/�`v b+?QQH U1++H2b- RN3jc C�+Q#b 2i �HX- kyykc aiBT2F �M/ Ap2`- RN3NVX h?2 T�ii2`M
Q7 KQiBp�iBQM�H +?�M;2b �+`Qbb i?2 b+?QQH bvbi2K #2+QK2b BM+`2�bBM;Hv +QKTH2t �b KQ/2Hb
BM+Q`TQ`�i2 7�+iQ`b HBF2 b2t- b+?QQH v2�`- Q` b+?QQH bm#D2+ibX

aQK2 bim/B2b TQBMi iQr�`/b � b2t �M/ bm#D2+i@bT2+B}+ /2+HBM2 U2X;X, :�bT�`/ 2i �HX- kyRdc
C�+Q#b 2i �HX- kyykc q�ii 2i �HX- kyRkV #mi MQi �HH U2X;X, :mQ 2i �HX- kyR8VX a2H7@+QKT2i2M+2
�M/ i�bF@p�Hm2 b22K iQ /2+HBM2 bHQr2` 7Q` H�M;m�;2b i?�M K�i?2K�iB+b UC�+Q#b 2i �HX- kyykVX
aQK2 `2b2�`+? bm;;2bib i?�i i�bF@p�Hm2b /2+HBM2 7�bi2` 7Q` #Qvb BM H�M;m�;2b U:�bT�`/ 2i �HX-
kyRdV- #mi MQi BM Qi?2` bm#D2+ib U:�bT�`/ 2i �HX- kyRdc C�+Q#b 2i �HX- kyykVX a2t /Bz2`2M+2b
BM +?�M;2 ?�p2 �HbQ #22M 7QmM/ iQ p�`v �+`Qbb +QmMi`B2b /2T2M/BM; QM i?2 r2B;?i b+?QQHb ;Bp2
iQ 2�+? bm#D2+i Uq�ii 2i �HX- kyRkVX Pi?2` bim/B2b b?Qr b2H7@+QKT2i2M+2 #2BM; KQ`2 bi�#H2
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i?�M i�bF@p�Hm2 BM H�i2 b2+QM/�`v b+?QQH U2X;X, J�`b?- RN39VX

JQbi `2b2�`+? +QMp2`;2b b?QrBM; � /2+HBM2 BM b2H7@+QKT2i2M+2 �M/ i�bF@p�Hm2 �+`Qbb iBK2X
*?�M;2b BM KQiBp�iBQM rQmH/ #2 2tT2+i2/ iQ #2 KQ`2 T`QMQmM+2/ �7i2` b+?QQH i`�MbBiBQMb
r?2M i?2`2 �`2 H�`;2` +?�M;2b BM b+?QQH `2[mB`2K2Mib- �M/ H2bb bQ BM i?2 H�i2bi v2�`b Q7 7Q`K�H
2/m+�iBQM- r?2M bim/2Mib ?�p2 �++mKmH�i2/ 2tT2`B2M+2b BM7Q`KBM; i?2K �#Qmi i?2B` b+?QQH
T2`7Q`K�M+2 U>2;M�- kyR9VX LQM2i?2H2bb- `2+2Mi 2pB/2M+2 ?�b +?�HH2M;2/ i?2b2 T`2/B+iBQMb,
*?�KQ``Q@S`2KmxB+ 2i �HX UkyRyV 7QmM/ b2H7@+QKT2i2M+2 iQ #2 [mBi2 bi�#H2 /m`BM; i?2 T`BK�`v
iQ b2+QM/�`v b+?QQH i`�MbBiBQMX

kXRX9 JQiBp�iBQM �M/ aQ+BQ@1+QMQKB+ ai�imb

LQi K�Mv bim/B2b i2bi i?2 `2H�iBQMb?BT #2ir22M a1a �M/ b2H7@+QKT2i2M+2fi�bF@p�Hm2X >Qr@
2p2`- Bi Bb BKTQ`i�Mi iQ +QMbB/2` a1a �b � +QMi`QH p�`B�#H2- 7Q` `2b2�`+? b?Qrb ?Qr Bi +�M H2�/
iQ � +�b+�/2 Q7 2z2+ib BM~m2M+BM; +Q;MBiBp2 �#BHBiv �M/ �+�/2KB+ �+?B2p2K2MiX

PM i?2 QM2 ?�M/- a1a ?�b #22M /B`2+iHv `2H�i2/ iQ �+�/2KB+ �+?B2p2K2Mi U`b`�M;2 4Xkk iQ Xj9V
UaB`BM- kyy8c q?Bi2- RN3kVX a1a +�M BM~m2M+2 �+�/2KB+ �+?B2p2K2Mi �M/ KQiBp�iBQM i?`Qm;?
Bib 2z2+ib QM i?2 bim/2MibǶ 2MpB`QMK2MiX >B;? a1a 7�KBHB2b �`2 �#H2 iQ T`QpB/2 +?BH/`2M rBi?
#`Q�/2` +mHim`�H FMQrH2/;2- K�FBM; b+?QQH KQ`2 �++2bbB#H2 �M/ �ii`�+iBp2 U"Qm`/B2m �M/
S�bb2`QM- RNddc .BiiQM 2i �HX- kyRNVX AM/22/- i22M�;2`b Q7 ?B;?2` a1a 7�KBHB2b ?�p2 #22M
7QmM/ iQ ?�p2 KQ`2 b+?QQH KQiBp�iBQM U"�+?K�M �M/ PǶJ�HH2v- RN3ec 62HbQM �M/ _22/-
RN3ec CQ?MbQM 2i �HX- kyydc J�`b?- RN3d- RN39VX

a1a +�M �HbQ BM~m2M+2 �+�/2KB+ �+?B2p2K2Mi i?`Qm;? Bib 2z2+ib QM +Q;MBiBp2 �#BHBivX aQK2
`2b2�`+? bm;;2bib i?�i a1a +QM7QmM/b i?2 ?2`2/�#BHBiv Q` 2tT`2bbBQM Q7 +Q;MBiBp2 �#BHBiv
bQ i?�i i?2 2z2+ib Q7 i?2 b+?QQH 2MpB`QMK2Mi U2X;X, i2�+?2`b- b+?QQH K�i2`B�Hb- 2i+XV ?�p2
KQ`2 BKT�+i QM i?2 +Q;MBiBp2 /2p2HQTK2Mi Q7 HQr i?�M ?B;?@a1a +?BH/`2M U:B�M;`�M/2 �M/
hm`F?2BK2`- kykRc hm`F?2BK2` �M/ >�`/2M- kyRjVX aiBHH- pQM aimKK UkyRdV b?Qr2/ i?�i
?B;? a1a T`2/B+i2/ � ?B;?2` �+�/2KB+ �+?B2p2K2Mi �+`Qbb T`BK�`v �M/ b2+QM/�`v b+?QQH
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2p2M r?2M +QMi`QHHBM; 7Q` +Q;MBiBp2 �#BHBivX

kXRX8 amKK�`v �M/ S`2/B+iBQMb

"2BM; �#H2 iQ bm++22/ BM b+?QQH /Q2b MQi BKTHv /QBM; BiX h?2`2 Bb Km+? `2b2�`+? T`2/B+i@
BM; �+�/2KB+ �+?B2p2K2Mi 7`QK bim/2MibǶ +Q;MBiBp2 �#BHBiv Q` KQiBp�iBQM�H 7�+iQ`b- #mi 72r
?�p2 bim/B2/ i?2 `2H�iBQMb?BT #2ir22M i?2b2 irQX a2t �M/ a1a �`2 �HbQ `2H2p�Mi 7�+iQ`b
+QMi`B#miBM; iQ KQiBp�iBQMX

h?Bb bim/v �BKb iQ bim/v b2H7@+QKT2i2M+2 �M/ i�bF@p�Hm2 +?�M;2 �7i2` i?2 T`BK�`v iQ b2+@
QM/�`v b+?QQH i`�MbBiBQMX 6Q` i?Bb Tm`TQb2- b2H7@+QKT2i2M+2 �M/ i�bF@p�Hm2 +?�M;2 rBHH #2
T`2/B+i2/ b2T�`�i2Hv 7`QK i?2 BMi2`�+iBQMb #2ir22M URV b2t �M/ 2Bi?2` b2H7@+QKT2i2M+2 Q`
i�bF@p�Hm2 b+Q`2b BM T`BK�`v b+?QQH- �M/ #2ir22M UkV p2`#�H �#BHBiv Umb2/ �b � T`Qtv Q7 +Q;@
MBiBp2 �#BHBivV �M/ 2Bi?2` b2H7@+QKT2i2M+2 Q` i�bF@p�Hm2 b+Q`2b BM T`BK�`v b+?QQH- +QMi`QHHBM;
7Q` b2t- a1a- �M/ p2`#�H �#BHBiv U�HH i?`22 K2�bm`2/ BM T`BK�`v b+?QQHVX q2 T`2/B+i i?�i,

Ç S`2/B+iBQM R USRV, a2H7@+QKT2i2M+2 �M/ h�bF@p�Hm2 rBHH /2+HBM2 BM i?2 T`BK�`v iQ
b2+QM/�`v b+?QQH i`�MbBiBQMX

Ç S`2/B+iBQM k USkV, :Bp2M T`2pBQmb HBi2`�im`2- i?2`2 KB;?i #2 � bB;MB}+�Mi b2t �M/ a2H7@
+QKT2i2M+2 BMi2`�+iBQM r?2M T`2/B+iBM; +?�M;2X aBKBH�`Hv- i?2`2 rBHH #2 � bB;MB}+�Mi
b2t �M/ h�bF@p�Hm2 BMi2`�+iBQM r?2M T`2/B+iBM; +?�M;2X

Ç S`2/B+iBQM j USjV, a1a rBHH #2 TQbBiBp2Hv `2H�i2/ iQ a2H7@+QKT2i2M+2 �M/ h�bF@p�Hm2
�M/ BMp2`b2Hv `2H�i2/ iQ a2H7@+QKT2i2M+2 �M/ h�bF@p�Hm2 /2+HBM2 bQ i?�i ?B;?@a1a bim@
/2Mib 2tT2`B2M+2 H2bb /2+HBM2 BM a2H7@+QKT2i2M+2 �M/ h�bF@p�Hm2 �7i2` i?2 b+?QQH i`�M@
bBiBQMX

Ç S`2/B+iBQM 9 US9V, o2`#�H �#BHBiv b+Q`2b Umb2/ �b � T`Qtv Q7 +Q;MBiBp2 �#BHBivV rBHH #2
TQbBiBp2Hv `2H�i2/ iQ a2H7@+QKT2i2M+2fh�bF@p�Hm2 BM T`BK�`v b+?QQHX
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Ç S`2/B+iBQM 8 US8V, aim/2Mib rBi? ?B;?2` p2`#�H �#BHBiv rBHH F22T KQ`2 KQiBp�i2/ i?�M
H2bb �#H2 bim/2Mib �7i2` i?2 T`BK�`v iQ b2+QM/�`v b+?QQH i`�MbBiBQMX AM Qi?2` rQ`/b-
i?2`2 rBHH #2 �M BMi2`�+iBQM #2ir22M o2`#�H �#BHBiv �M/ a2H7@+QKT2i2M+2fh�bF@p�Hm2 BM
T`BK�`v b+?QQH r?2M T`2/B+iBM; a2H7@+QKT2i2M+2fh�bF@p�Hm2 +?�M;2X

kXk J2i?Q/

kXkXR a�KTH2

h?2 JBHH2MMBmK *Q?Q`i aim/v UJ*aV Bb � HQM;Bim/BM�H bim/v Q7 +?BH/`2M #Q`M BM i?2 lMBi2/
EBM;/QK #2ir22M kyyy �M/ kyyRX h?2 b�KTH2 r�b bi`�iB}2/ #v rBi?BM@M�iBQM 2H2+iQ`�H
/Bbi`B+i +Hmbi2`b iQ 2Mbm`2 b�KTH2 `2T`2b2Mi�iBp2M2bb USH2rBb 2i �HX- kyydVX h?2 J*a Bb MQi
QMHv bmT2`BQ` iQ Qi?2` HQM;Bim/BM�H /�i� #�b2b 7Q` Bib bBx2 �M/ `2T`2b2MiBp2M2bb- Bi Bb �HbQ QM2
Q7 i?2 KQbi `2+2Mi +Q?Q`i bim/B2b 7QHHQrBM; +?BH/`2M 7`QK i?2B` #B`i? BM i?2 v2�` kyyR iQ i?2B`
i22M�;2 v2�`bX >2M+2- i?2 J*a r�b T`272``2/ iQ Qi?2` H2bb +QKT`2?2MbBp2 U2X;X, 1/m+�iBQM
GQM;Bim/BM�H aim/v Q7 kyykV- KQ`2 Qmi/�i2/ U2X;X RN83 L�iBQM�H *?BH/ .2p2HQTK2Mi aim/v
Q` i?2 RNdy "`BiBb? *Q?Q`i aim/vV Q` bK�HH2` U2X;X kyy9 :`QrBM;@mT BM a+QiH�M/V HQM;Bim/BM�H
bim/B2bX

S�`iB+BT�Mib BM i?2 J*a r2`2 `2+`mBi2/ bQ i?�i 2�+? 2H2+iQ`�H /Bbi`B+i +Hmbi2` T`QpB/2/ i?2
b�K2 T`QTQ`iBQM Q7 Bib 7�KBHB2b rBi? +?BH/`2M Q7 i?2 i�`;2i2/ �;2bX .Bb�/p�Mi�;2/ �M/ 2i?MB+
KBMQ`BiB2b- �b r2HH �b 7�KBHB2b 7`QK a+QiH�M/ �M/ LQ`i?2`M A`2H�M/- r2`2 Qp2`b�KTH2/ iQ
2Mbm`2 TQTmH�iBQM `2T`2b2Mi�iBp2M2bbX

6�KBHB2b r2`2 7QmM/ i?`Qm;? i?2 *?BH/ "2M2}i `2+Q`/b UmMBp2`b�HHv T`QpB/2/ BM i?2 lEV T`Q@
pB/2/ #v i?2 .2T�`iK2Mi Q7 aQ+B�H a2+m`Biv UH�i2` +�HH2/ .2T�`iK2Mi 7Q` qQ`F �M/ S2MbBQMbc
.aaf.qSVX a2MbBiBp2 +�b2b r2`2 rBi?/`�rM #v i?2 .aaf.qSc i?2b2 BM+Hm/2/ 7�KBHB2b U�V
r?Qb2 +?BH/`2M `2+2MiHv /B2/- i�F2M BMiQ +�`2 Q` mM/2` �MQi?2` T2`bQMǶb r�`/- U#V #2BM; BM@
p2biB;�i2/ 7Q` #2M2}i 7`�m/- Q` U+V r?Q ?�/ +QKTH2i2/ i?2 am`p2v Q7 GQr AM+QK2 6�KBHB2b
USH2rBb 2i �HX- kyydVX >2�Hi? pBbBiQ`b i?�i QT2`�i2 �i � HQ+�H H2p2H +QHH�#Q`�i2/ BM +QMi�+iBM;
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h�#H2 kXk
a�KTH2 BM r�p2 BM 2�+? Q7 i?2 r�p2b BM i?2 J*aX

S`BK�`v a+?QQH U�;2 RRV a2+QM/�`v a+?QQH U�;2 R9V
L4 Rj k3d L4 RR dke
UeNW Q7 i?2 Q`B;BM�H b�KTH2V UeRW Q7 i?2 Q`B;BM�H b�KTH2V
J�;24RRXj J�;2 4 R9Xj
a.�;2 4 X8y a.�;2 4 X8y
62K�H249NX8W 62K�H249NX3W

7�KBHB2b i?�i ?�/ `2+2MiHv KQp2/ iQ /Bz2`2Mi 2H2+iQ`�H /Bbi`B+i +Hmbi2`b �M/ ?2M+2- r2`2 MQi
BM+Hm/2/ BM i?2 *?BH/ "2M2}i `2+Q`/b UL48eVX 6�KBHB2b r2`2 +QMi�+i2/ i?`Qm;? H2ii2`b �M/
?�/ i?2 QTTQ`imMBiv iQ QTi QmiX h?2 iQi�H b�KTH2 bBx2 �+`Qbb +QmMi`B2b r�b #2ir22M 3d@RRjW
Q7 i?2 i�`;2i2/ b�KTH2X

6�KBHB2b r2`2 BMi2`pB2r2/ 7Q` i?2 }`bi iBK2 r?2M +Q?Q`i K2K#2`b r2`2 N KQMi?b QH/ �M/
?�p2 #22M �bb2bb2/ 2p2`v k@j v2�`b bBM+2 i?2MX h?Bb bim/v mb2/ /�i� 7`QK i?2 }7i? �M/
bBti? r�p2b r?2M +Q?Q`i K2K#2`b r2`2 RR �M/ R9 v2�`b QH/ `2bT2+iBp2Hv Uh�#H2 kXkV iQ bim/v
i?2 KQiBp�iBQM +?�M;2b /m`BM; i?2 T`BK�`v iQ b2+QM/�`v b+?QQH i`�MbBiBQMX LQi2 i?�i BM
a+QiH�M/- +?BH/`2M �`2 �HHQr2/ iQ bi�`i T`BK�`v b+?QQH �i i?2 �;2 Q7 8 ?2M+2- +?BH/`2M �;2/ RR
KB;?i ?�p2 �H`2�/v i`�MbBiBQM2/ iQ b2+QM/�`v b+?QQHX �//BiBQM�HHv- bim/2Mib BM i?2 lE +�M
bFBT � b+?QQH v2�` 7Q` Qi?2` `2�bQMb U2X;X +QMbB/2`�#Hv ?B;? �#BHBivVX AM i?2 J*a- jXdW Q7 i?2
`2bTQM/2Mib �;2/ RR r2`2 �H`2�/v BM b2+QM/�`v b+?QQHX h?2 7QHHQrBM; �M�Hvb2b r2`2 `mM rBi?
�M/ rBi?Qmi i?Bb bm#b2i Q7 bim/2Mib #mi- `2bmHib `2K�BM2/ H�`;2Hv mM+?�M;2/X h?Bb *?�Ti2`
T`2b2Mib i?2 `2bmHib rBi? i?2 7mHH b�KTH2- �b bim/2Mib biBHH 7�+2/ KQ`2 /B{+mHi +?�HH2M;2b �b
i?2v T`Q;`2bb2/ BM i?2 2/m+�iBQM�H bvbi2K �M/ i?2B` KQiBp�iBQM r�b 2tT2+i2/ iQ +?�M;2 BM
i?2 b�K2 /B`2+iBQMX

h?2`2 r�b 3W �ii`BiBQM #2ir22M �;2b RR �M/ R9X 6�KBHB2b i?�i /`QTT2/ Qmi #2ir22M i?2b2
irQ r�p2b ?�/ bB;MB}+�MiHv HQr2` BMBiB�H 2[mBp�HBx2/ BM+QK2 U/4XjdVc /2T`Bp�iBQM BM/2t ᆀϵUN-
L4Rkd3jV4 NNX3N- T I Xyy- ᅿ4 yXyjc 2/m+�iBQM ᆀϵ U3- L4RR83dV4 R3yXNy- T I Xyy- ᅿ4 yXy9
c �M/ Q++mT�iBQM ᆀϵ U9- L4Ryk9kV4 RReXe3- T I Xyy- ᅿ4 yXy8X �//BiBQM�HHv- +?BH/`2M r?Q
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h�#H2 kXj
*QKT�`BbQM #2ir22M T2`+2Mi�;2 Q7 rQ`F2`b T2` Q++mT�iBQM ;`QmT BM lE �M/ J*a b�KTH2X

P++mT�iBQM :`QmT S2`+2Mi�;2 Q7
rQ`F2`b BM i?2
lE +2Mbmb

S2`+2Mi�;2
Q7 J*a iQi�H
`2bTQM/2Mib

S2`+2Mi�;2
Q7 J*a iQi�H
`2bTQM/2Mib
rBi? `2TQ`i2/
Q++mT�iBQM

q?Bi2 *QHH�` U2X;X, b2MBQ` Q{+2`b-
b+B2MiBbibV

kNXe k3X3 9kXy

�bbQiB�iBp2 T`Q72bbBQM�Hb- i2+?MB@
+�H �M/ �/KBMBbi`�iBp2 Q++mT�@
iBQMb U2X;X, Ah i2+?MB+B�Mb- b2+`2@
�i`B2b- 2i+XV

k8Xy RyXe R8X9

aK�HH 2KTHQv2`b �M/ bFBHH2/ i2+?@
MB+�H Q++mT�iBQMb U2X;X, 7�`K2`b-
2H2+i`B+B�Mb- 2i+XV

RyX3 NX8 RjXN

*�`BM;- H2Bbm`2- �M/ +QimK2` b2`@
pB+2 Q++mT�iBQMb U2X;X, Mm`b2`v
bi�z- i`�p2H �;2Mib- b�H2bT2`bQMb-
2i+XV

RdXj 9Xj eXj

a2KB@`QmiBM2 �M/ `QmiBM2 Q++mT�@
iBQMb U2X;X, TH�Mi K�+?BM2 QT2`�@
iBp2b- `Q�/ i`�MbTQ`i /`Bp2`b- 2i+XV

Rd-9 R8Xj kkX9

/`QTT2/ Qmi ?�/ bB;MB}+�MiHv ?B;?2` a2H7@+QKT2i2M+2 U/4Xy3V �M/ h�bF@o�Hm2 U/4XRRV �i
�;2 RRX �HH /Bz2`2M+2b r2`2 p2`v bK�HH iQ bK�HH �++Q`/BM; iQ 6mM/2` �M/ Px2` UkyRNVX h�#H2
kXj b?Qrb i?2 T2`+2Mi�;2 Q7 J*a `2bTQM/2Mib T2` Q++mT�iBQM ;`QmT +QKT�`2/ iQ i?2 /�i�
7`QK i?2 lE +2MbmbX

kXkXk J�i2`B�Hb

AM i?Bb bim/v- r2 mb2/ /�i� 7`QK +Q?Q`i K2K#2`b �i �;2b RR �M/ R9 �#Qmi i?2B` b2t- p2`#�H
�#BHBiB2b- b2H7@+QKT2i2M+2- i�bF@p�Hm2- �M/ T�`2Mi�H a1aX h�#H2b kX9 �M/ kX8 +QMi�BM i?2b2
p�`B�#H2bǶ /2b+`BTiBp2bX

o2`#�H �#BHBiB2bX S�`iB+BT�Mib +QKTH2i2/ i?2 o2`#�H aBKBH�`BiB2b bm#i2bi 7`QK i?2 "`BiBb?
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�#BHBiv a+�H2b- a2+QM/ 1/BiBQM U"�a kV �i �;2 RR U1HHBQii- RN3eVX AM i?Bb i�bF- `2bTQM/2Mib
�`2 ;Bp2M i?`22 MQmMb �M/ �bF2/ iQ b�v r?�i i?2v ?�p2 BM +QKKQM U2X;X, 6Q` i?2 HBbi, �TTH2-
#�M�M�- �M/ T2�`- i?2 `2bTQMb2 +QMbB/2`2/ +Q``2+i Bb ǳ7`mBibǴVX

aim/2Mi KQiBp�iBQMX hQ K2�bm`2 b2H7@+QKT2i2M+2- +Q?Q`i K2K#2`b `�i2/ ?Qr r2HH i?2v �;`22/
rBi? i?2 bi�i2K2Mib �i �;2b RR �M/ R9, ǳA �K ;QQ/ BM 1M;HBb?Ǵ- ǳA �K ;QQ/ BM J�i?bǴ- �M/ ǳA
�K ;QQ/ BM a+B2M+2bǴ QM � 7Qm`@TQBMi GBF2`i b+�H2X hQ K2�bm`2 i�bF@p�Hm2- +Q?Q`i K2K#2`b
`�i2/ ?Qr Q7i2M i?2v ǳi`v i?2B` #2bi BM b+?QQHǴ - ǳ}M/ b+?QQH BMi2`2biBM;Ǵ- �M/ ǳ722H HBF2
b+?QQH Bb � r�bi2 Q7 iBK2Ǵ QM � 7Qm`@TQBMi GBF2`i b+�H2 �i �;2b RR �M/ R9X q2 `2p2`b2/ i?2
H�bi Bi2K bQ i?�i � ?B;? `�iBM; K2�Mi ?B;? KQiBp�iBQMX q2 �;;`2;�i2/ a2H7@+QKT2i2M+2 �M/
h�bF@o�Hm2 Bi2K b+Q`2b #v �p2`�;BM; i?2B` b+Q`2b rBi?BM 2�+? r�p2X LQi2 i?�i Ai2Kb mb2/
iQ K2�bm`2 b2H7@+QKT2i2M+2 �M/ i�bF@p�Hm2 �`2 MQi bi�M/�`/Bx2/ #mi- �b b?QrM BM h�#H2 kXR-
i2M/ iQ #2 bBKBH�` �+`Qbb bim/B2bX h?2`2 Bb MQ bi�M/�`/ MmK#2` Q7 Bi2Kb- #mi Bi Bb mbm�HHv
HQr- #2ir22M R �M/ RyX

6�KBHv aQ+BQ@2+QMQKB+ ai�imb Ua1aVX a1a r�b +QKTmi2/ �b i?2 bmK b+Q`2 Q7 b2p2`�H p�`B@
�#H2b, i?2 �p2`�;2 Q7 T�`2MibǶ 2/m+�iBQM- ?B;?2bi T�`2Mi�H Q++mT�iBQM- P1*. 1[mBp�HBb2/
AM+QK2- �M/ Q{+B�H .2T`Bp�iBQM AM/2t Q7 i?2 7�KBHvǶb `2bB/2MiB�H �`2�- �HH �i �;2 RRX JQ`2
/2i�BH2/ BM7Q`K�iBQM 7QHHQrb #2HQr #mi Bi Bb BKTQ`i�Mi iQ MQi2 i?�i, URV T�`2MibǶ 2/m+�iBQM
�M/ Q++mT�iBQM r2`2 +QKTmi2/ mbBM; /�i� 7`QK i?2 K�BM `2bTQM/2Mi UNNXRW Q7 i?2 +�b2b
� #BQHQ;B+�H T�`2MiV �M/ ?Bbf?2` T�`iM2` U3dX3W Q7 i?2 +�b2b r�b � #BQHQ;B+�H T�`2Mi �M/
RyXkW i?2 K�BM `2bTQM/2MiǶb +m``2Mi T�`iM2`Vc �M/ UkV i?2 P1*. 1[mBp�HBb2/ AM+QK2 �M/
i?2 Q{+B�H .2T`Bp�iBQM AM/2t r2`2 +QKTmi2/ 7Q` i?2 r?QH2 ?Qmb2?QH/ i�FBM; BMiQ �++QmMi
T�`2MibǶ /�i� BM �//BiBQM iQ Qi?2` bQm`+2b Q7 BM7Q`K�iBQMX
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h�#H2 kX9
6`2[m2M+B2b �M/ /2b+`BTiBp2 bi�iBbiB+b Q7 p�`B�#H2b �i �;2 RRX

o�`B�#H2 L S2`+2Mi
Q7 i?2
iQi�H
b�KTH2

J a.

a2t Rjk3d RyyXy
:B`Hb e8d8 9NX8 Lf� Lf�
"Qvb edRk 8yX8 Lf� Lf�

o2`#�H �#BHBiv RkNN9 NdX3 83Xd RyXR
P1*. 1[mBp�HBb2/ r22FHv
AM+QK2 U:S"- ȠV

Rjk3d RyyXy 9y9XN9 RddXy8

S�`2MiǶb �p2`�;2 1/m+�iBQM RRN3k NyXk jXR RXR
LoZ G2p2H R e9j 8X9
G2p2H R-8 jR9 kXe
LoZ G2p2H k k833 kRXe
G2p2H k-8 3N8 dX8
LoZ G2p2H j kR83 R3Xy
G2p2H j-8 NN8 3Xj
LoZ G2p2H 9 kN93 k9Xe
G2p2H 9-8 3ke eXN
LoZ G2p2H 8 eR8 8XR

S�`2MiǶb >B;?2bi P++mT�iBQM Ry8ed dNX8 jX3 RX8
La@a1* `2@+Q/2/ G2p2H R R39d RdX8
La@a1* `2@+Q/2/ G2p2H k 8ey 8Xj
La@a1* `2@+Q/2/ G2p2H j Rk9j RRX3
La@a1* `2@+Q/2/ G2p2H 9 R83y R8Xy
La@a1* `2@+Q/2/ G2p2H 8 8jjd 8yX8
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o�`B�#H2 L S2`+2Mi
Q7 i?2
iQi�H
b�KTH2

J a.

_2bB/2MiB�H �`2�Ƕb .2T`Bp�@
iBQM AM/2t #v .2+HBM2 .2+BH2

Rjk3y NyXk 8 j

IRyW Red9 RkXe
Ry@kyW RekR RkXk
ky@jyW R9Rk RyXe
jy@9yW Rk88 NX8
9y@8yW Rkj8 NXj
8y@eyW Rkke NXk
ey@dyW RRkk 3X9
dy@3yW RRye 3Xj
3y@NyW RkdN NXe
=NyW Rj8y RyXk
LQi2bX o2`#�H �#BHBiv r�b b+Q`2/ #2ir22M ky �M/ 3y- La@a1* H2p2Hb r2`2 `2@+Q/2/ bQ i?�i
G2p2H R i?�i mbm�HHv +Q``2bTQM/b iQ q?Bi2 *QHH�` Q++mT�iBQMb- `2T`2b2Mi2/ a2KB@_QmiBM2
Q` _QmiBM2 P++mT�iBQMbX

Ç �p2`�;2 Q7 T�`2MibǶ 2/m+�iBQMX S�`2MibǶ 2/m+�iBQM�H H2p2H r�b K2�bm`2/ 7QHHQrBM; i?2
lE L�iBQM�H oQ+�iBQM Zm�HB}+�iBQM ULoZV b+?2K2 ?�b }p2 H2p2HbX LoZ G2p2H R +Q``2@
bTQM/b iQ :*a1 H2p2H �M/ G2p2H 8 `2[mB`2b � SQbi;`�/m�i2 Zm�HB}+�iBQM U:Qp2`MK2Mi
.B;Bi�H a2`pB+2- kykyVX h?2 J*a /�i�b2i BM+Hm/2/ irQ 2ti`� +�i2;Q`B2b iQ �++QmMi 7Q`
ǳQp2`b2�b [m�HB}+�iBQMbǴ �M/ ǳQi?2`bǴX q2 i`2�i2/ i?2b2 �b KBbbBM;X q2 mb2/ i?2 K2�M
Q7 i?2 irQ `2TQ`iBM; T�`2Mi�H };m`2b r?2M #Qi? r2`2 �p�BH�#H2 �M/ Dmbi i?2 QM2 r?2M
MQiX

Ç >B;?2bi T�`2MiǶb Q++mT�iBQM UK2�bm`2/ �i �;2 RRVX S�`2MibǶ Q++mT�iBQMb r2`2 +Q/2/
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mbBM; i?2 }p2 +�i2;Q`B2b Q7 i?2 lE L�iBQM�H ai�iBbiB+b aQ+BQ2+QMQKB+ *H�bbB}+�iBQM-
La@a1* UP{+2 7Q` L�iBQM�H ai�iBbiB+b- kykRVX h?2 La@a1* r�b `2@+Q/2/ bQ i?�i
G2p2H 8 `2T`2b2Mi2/ ?B;?2` K�M�;2`B�H- �/KBMBbi`�iBp2- �M/ T`Q72bbBQM�H Q++mT�iBQMb
�M/ G2p2H R b2KB@`QmiBM2 �M/ `QmiBM2 Q++mT�iBQMbX h?2 ?B;?2bi Q++mT�iBQM r�b `2i�BM2/
7Q` �M�HvbBb U2X;X, E`B2;2` 2i �HX- RNNNVX

Ç P1*. 2[mBp�HBb2/ r22FHv �p2`�;2 ǵT2`@T2`bQMǶ BM+QK2 UK2�bm`2/ �i �;2 RRVX h?Bb
r�b iQi�H 7�KBHv �7i2`@i�t BM+QK2 /BpB/2/ #v i?2 MmK#2` Q7 ǳbi�M/�`/ �/mHibǴ BM i?2
?Qmb2?QH/ UP{+2 7Q` L�iBQM�H ai�iBbiB+b- kyR8VX �/mHib �`2 r2B;?i2/ R �M/ +?BH/`2M
�`2 ;Bp2M bT2+B}+ HQr2` r2B;?ib �++Q`/BM; iQ i?2B` �;2bX

Ç .2T`Bp�iBQM BM/2t Q7 i?2 7�KBHvǶb `2bB/2MiB�H �`2� UK2�bm`2/ �i �;2 RRVX h?2b2 r2`2
i?2 p�`BQmb Q{+B�H /2T`Bp�iBQM /QK�BMb i?�i 2�+? M�iBQM rBi?BM i?2 lE b2T�`�i2Hv
2bi�#HBb?2b �M/ i?mb r�b MQi � ?QKQ;2M2QmbHv K2�bm`2/ b+�H2X �HH 9 M�iBQMb BM i?2 lE
BM+Hm/2/ bBKBH�` �bT2+ib Q7 HB72 [m�HBiv bm+? �b BM+QK2- 2KTHQvK2Mi- ?2�Hi? /2T`Bp�iBQM-
�M/ /Bb�#BHBiv- 2/m+�iBQM #�``B2`b iQ ?QmbBM; �M/ b2`pB+2b- �b r2HH �b +`BK2 �M/ HBpBM;
2MpB`QMK2Mi ULQ#H2 2i �HX- kyyeVX h?2 Qp2`�HH /2T`Bp�iBQM BM/2t Bb � +�i2;Q`B+�H p�`B�#H2
/BpB/2/ BMiQ /2+BH2b Q7 /2T`Bp�iBQM r?2`2 /2+BH2 RyW UG2p2H RV Bb i?2 KQbi /2T`Bp2/X

kXj �M�Hvb2b

kXjXR o�`B�#H2b �M/ b+Q`BM;

Pm` BM/2T2M/2Mi p�`B�#H2b r2`2 b2t- a1a- o2`#�H �#BHBiv- a2H7@+QKT2i2M+2- �M/ h�bF@p�Hm2
b+Q`2b U�HH �i �;2 RRVX 6Q` #Qi? a2H7@+QKT2i2M+2 �M/ h�bF@p�Hm2- bmK b+Q`2b r2`2 +`2�i2/
�+`Qbb Bi2Kb K2�bm`BM; 2�+? +QMbi`m+iX q2 bi�M/�`/Bx2/ �HH p�`B�#H2b 2t+2Ti 7Q` b2tX Pm`
/2T2M/2Mi p�`B�#H2b r2`2 +?�M;2/ BM b2H7@+QKT2i2M+2 �M/ i�bF@p�Hm2 #2ir22M r�p2b- i?Bb Bb-
�7i2` i?2 T`BK�`v iQ b2+QM/�`v b+?QQH i`�MbBiBQMX
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h�#H2 kX8
.2b+`BTiBp2 bi�iBbiB+b Q7 HQM;Bim/BM�H KQiBp�iBQM p�`B�#H2b �i �;2b RR �M/ R9 v2�`bX

S`BK�`v a+?QQH U�;2 RRV a2+QM/�`v a+?QQH U�;2 R9V
L J a. L J a.

a2H7@+QKT2i2M+2
1M;HBb? Rk3y9 RX3N XeN RRjed RXN3 XdR
J�i?2K�iB+b RkdNy RXd9 Xd8 RRje9 RXNN Xdd
a+B2M+2 Rke8N RXNe Xde RRj8e kXy X3y

h�bF@p�Hm2
h`v vQm` #2bi Rk3ek RX9e X8N RRjeR RXde Xek
6BM/ b+?QQH BMi2`2bi@
BM;

Rk3j3 kXR9 Xdy RRjej kX8R XeN

*QMbB/2` b+?QQH � iBK2
r�bi2 U`2p2`b2/V

Rk3RR RX8d XdN RRj88 RXdd X3R

LQi2bX �HH Bi2Kb r2`2 b2H7@`2TQ`i2/ QM � 7Qm`@TQBMi GBF2`i b+�H2X

kXjXk J2�bm`BM; +?�M;2

Ai +�MMQi #2 T`2bmK2/ i?�i i?2 b�K2 +QMbi`m+i r�b K2�bm`2/ #2ir22M ;`QmTb rBi? /Bz2`2Mi
/2KQ;`�T?B+ Q` +QMi2tim�H +?�`�+i2`BbiB+b Ĝ Q` BM i?2 b�K2 ;`QmT Qp2` iBK2 �b Bb i?2 +�b2
BM i?2 +m``2Mi �M�HvbBb Ĝ Dmbi #2+�mb2 i?2 b�K2 K2�bm`2K2Mi iQQHb �M/ T`Q+2/m`2b r2`2
mb2/ U>Q`M �M/ J+�`/H2- RNNkVX :`QmT +QKT�`BbQMb Q` +?�M;2b �+`Qbb iBK2 rQmH/ MQi vB2H/
K2�MBM;7mH `2bmHib mMH2bb Bi Bb b?QrM i?�i i?2 K2�bm`2K2Mi Q7 i?2 +QMbi`m+i Q7 BMi2`2bi Bb
+QKT�`�#H2X J2�bm`2K2Mi BMp�`B�M+2 UJAV Bb � bi�iBbiB+�H +QM+2Ti i?�i �HHQrb mb iQ +QKT�`2
i?2 +QMbi`m+i #22M K2�bm`2/ �+`Qbb ;`QmTb Q` iBK2X h?2 /2;`22 Q7 BMp�`B�M+2 +�M #2 �bb2bb2/
i?`Qm;? *QM}`K�iQ`v 6�+iQ` �M�HvbBb U*6�V 7Q` r?B+? �M BKTQb2/ KQ/2H rBHH +QMbiBimi2
� `Q#mbi /2b+`BTiBQM Q7 � b�KTH2 B7 i?2B` p�`B�M+2@+Qp�`B�M+2 K�i`B+2b �`2 bBKBH�` 2MQm;?
U*?2mM; �M/ _2MbpQH/- kyykVX AM i?2 +QMi2ti Q7 HQM;Bim/BM�H �M�HvbBb- BMp�`B�M+2 +�M #2
2bi�#HBb?2/ #v b2[m2MiB�HHv +QMbi`�BMBM; KQ/2H T�`�K2i2`b iQ #2 2[m�H �+`Qbb K2�bm`2K2Mi
Q++�bBQMb �M/ �bb2bbBM; +?�M;2b BM KQ/2H }iX *QKT�`BbQMb b?QmH/ #2 M2bi2/- K2�MBM; i?�i
KQ`2 +QMbi`�BMib b?QmH/ #2 �//2/ iQ bm#b2[m2Mi KQ/2Hb- #mBH/BM; mT H2p2Hb Q7 BMp�`B�M+2 iQ
/2i2`KBM2 i?2 2ti2Mi Q7 ;`QmTǶb `2b2K#H�M+2 UJQH2M��` �M/ "Q`b#QQK- kyRjVX h?2`27Q`2-
BMp�`B�M+2 �i QM2 H2p2H Bb � M2+2bb�`v +QM/BiBQM 7Q` i?2 M2tiX h?2 ivTB+�H b2[m2M+2 Q7 BMp�`B@
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�M+2 i2bib }`bi TH�+2b +QMbi`�BMib QM 7�+iQ` bi`m+im`2 UBX2X *QM};m`�H AMp�`B�M+2Vc UkV i?2M
7�+iQ` HQ�/BM;b UBX2X J2i`B+fq2�F AMp�`B�M+2Vc UjV 7QHHQr2/ #v `2bB/m�HbfmMB[m2 p�`B�M+2b
UBX2X ai`B+i AMp�`B�M+2Vc �M/fQ` U9V BMi2`+2TibfK2�Mb UBX2X ai`QM; AMp�`B�M+2VX AM i?2 +QMi2ti
Q7 HQM;Bim/BM�H �M�Hvb2b- +Q``2H�iBQMb #2ir22M i?2 b�K2 BM/B+�iQ`b Qp2` iBK2 �`2 �HbQ BM+Hm/2/
BM i?2 KQ/2H bT2+B}+�iBQMX

h?2 +?B@b[m�`2 /Bz2`2M+2 i2bi UငᆀϵV- Bb Q7i2M mb2/ iQ +QKT�`2 i?2 /Bz2`2Mi H2p2Hb UBX2X KQ/2HbV
Q7 JA #mi Bi Bb b�KTH2@#B�b2/ bQ 2p2M bK�HH /Bz2`2M+2b �`2 HBF2Hv iQ vB2H/ bB;MB}+�Mi `2bmHib
BM H�`;2 b�KTH2bX h?2 b�KTH2@�/Dmbi2/ "�v2bB�M AM7Q`K�iBQM *`Bi2`BQM /Bz2`2M+2 Uငb�"A*V
Bb #2ii2` bmBi2/ 7Q` H�`;2 b�KTH2b #mi Bi Bb mM#QmM/2/X hQ /2i2`KBM2 B7 ငb�"A* p�Hm2b `2~2+i
H�`;2 /Bz2`2M+2b #2ir22M KQ/2Hb i?2v ?�p2 iQ #2 +QKT�`2/ iQ 2�+? KQ/2HǶb Q`B;BM�H "A*X

S`BQ` iQ }iiBM; +?�M;2 KQ/2Hb 7Q` a2H7@+QKT2i2M+2 �M/ h�bF@p�Hm2- r2 }`bi �bb2bb2/ K2�@
bm`2K2Mi BMp�`B�M+2X h�#H2b kXe �M/ kXd b?Qr Bi Bb MQi `2�bQM�#H2 iQ �bbmK2 i?�i JA ?QH/b
7Q` #Qi? K2�bm`2b- a2H7@+QKT2i2M+2 �M/ h�bF@p�Hm2X 6m`i?2` 2tTHQ`�iBQM Q7 i?2 KQ/B}+�iBQM
BM/B+2b H2/ mb iQ +QM+Hm/2 i?�i }tBM; i?2 HQ�/BM;b H27i bi`QM; rBi?BM@r�p2 `2bB/m�H +Q``2H�@
iBQM r?B+? r�b MQi +QMbBbi2Mi �+`Qbb iBK2 7Q` #Qi?- a2H7@+QKT2i2M+2 �M/ h�bF@p�Hm2X h?Bb
bm;;2bib i?�i � H�i2Mi p�`B�#H2 Q7 a2H7@+QKT2i2M+2 UQ` h�bF@p�Hm2V rQmH/ mMHBF2Hv `2~2+i i?Bb
+QMbi`m+i +QMbBbi2MiHv �+`Qbb r�p2bX h?2 `2bmHib Q7 i?2 BMp�`B�M+2 �M�HvbBb bm;;2bi i?2 K2�@
bm`2K2Mi Q7 a2H7@+QKT2i2M+2 �M/ h�bF o�Hm2- K�v /Bz2` �+`Qbb iBK2 /m2 iQ /Bz2`2M+2b BM
K2�bm`2K2Mi- MQi i`m2 +?�M;2X 6Q` T`�+iB+�H `2�bQMb- BM i?2 `2K�BM/2` Q7 i?2 �M�HvbBb- r2
mb2 � bBKTH2 bmK b+Q`2 7Q` 2�+? +QMbi`m+iX
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h�#H2 kXe
a2H7@+QKT2i2M+2 J2�bm`2K2Mi AMp�`B�M+2X *?B@a[m�`2/ .Bz2`2M+2 h2bi "2ir22M /Bz2`2Mi J2�bm`2K2Mi AMp�`B�M+2 JQ/2HbX

.7 *6A _Ja1� �A* b�"A* ငb�"A* *?Bb[ *?Bb[ /Bz .7 /Bz S`U=*?Bb[V

*QM};m`�H JQ/2H 8 XN3 Xy8 R89NkyXky R88yR8X3y kykXek
J2i`B+ JQ/2H d XNd Xy8 R89NekX8k R88y9NX9j @jjXej k93XNj 9eXjk k =XyyR

J2i`B+ JQ/2H d XNd Xy8 R89NekX8k R88y9NX9j k93XNj
ai`B+i JQ/2H Ry XN8 Xye R88R98XdN R88kRNXee @RdNXk9 9j3XkR R3NXkd j =XyyR

ai`+Bi JQ/2H Ry XN8 Xye R88R98XdN R88kRNXee 9j3XkR
ai`QM; JQ/2H Rk X3d Xy3 R88ddNXNj R88398XRR @ek8X99 RydeXj9 ej3XRj k =XyyR
LQi2bX T I XyyyRX

h�#H2 kXd
h�bF@p�Hm2 J2�bm`2K2Mi AMp�`B�M+2X *?B@a[m�`2/ .Bz2`2M+2 h2bi "2ir22M /Bz2`2Mi J2�bm`2K2Mi AMp�`B�M+2 JQ/2HbX

.7 *6A _Ja1� �A* b�"A* ငb�"A* *?Bb[ *?Bb[ /Bz .7 /Bz S`U=*?Bb[V

*QM};m`�H JQ/2H 8 RXyy XyR R9y9jkXyd R9y8kdXdR R8Xy9
J2i`B+ JQ/2H d XNN Xy9 R9y889X99 R9ye9RXj3 @RRjXed R9RX9R RkeXje k =XyyR

J2i`B+ JQ/2H d XNN Xy9 R9y889X99 R9ye9RXj3 R9RX9R
ai`B+i JQ/2H Ry XNN Xy9 R9yey9Xy9 R9yeddXN9 @jeX8e RNdXyR 88Xey j =XyyR

ai`+Bi JQ/2H Ry XNN Xy9 R9yey9Xy9 R9yeddXN9 RNdXyR
ai`QM; JQ/2H Rk XNe Xye R9yNkkXd9 R9yN3dXN8 @jRyXyR 8RNXdR jkkXdR k =XyyR
LQi2bX T I XyyyRX
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kXjXj JQ/2Hb iQ K2�bm`2 +?�M;2

*?�M;2 r�b +QM+2Tim�HBx2/ BM irQ /Bz2`2Mi r�vb- �b .Bz2`2M+2@a+Q`2b �M/ _2;`2bbBQM _2bB/@
m�HbX 1�+? �TT`Q�+? 2Mi�BHb /Bz2`2Mi �bbmKTiBQMb- bi`2M;i?b- �M/ r2�FM2bb2b U*Q`/2`@"QHx-
RNd3VX >2M+2- #Qi? r2`2 mb2/ iQ �+i �b b2MbBiBpBiv �M�Hvb2b iQ QM2 �MQi?2`- QMHv +QMbB/2`BM;
`2bmHib `Q#mbi r?B+? r2`2 T`2b2Mi �+`Qbb i?2 K2i?Q/QHQ;B+�H �TT`Q�+?2bX J2�bm`2K2Mi `2HB@
�#BHBiv Bb � +QKKQM +QM+2`M BM M�iBQM�H HQM;Bim/BM�H bim/B2b- r?2`2 i?2 H�+F Q7 7Q+mb Q7i2M
/2`Bp2b 7`QK 72r �M/ mM+QKT`2?2MbBp2 K2�bm`2bX AM J*a- i?2`2 r2`2 QMHv bBt Bi2Kb �#Qmi
b+?QQH KQiBp�iBQM rBi? mMFMQrM `2HB�#BHBiv r?B+? r2`2 QMHv `2T2�i2/ irB+2 �+`Qbb �HH r�p2bX

AM �HH �M�Hvb2b- r2 �TTHB2/ i?2 bT2+B}+ r2B;?ib /2p2HQT2/ #v 6BixbBKQMb UkyRdV iQ +QKT2M@
b�i2 7Q` /2KQ;`�T?B+ bi`�iB}+�iBQM �M/ +Hmbi2`BM; BM i?2 J*a b�KTHBM; UBX2X i?2 bi`�iB}+�iBQM
p�`B�#H2 ǳTiivT2kǴ- i?2 +Hmbi2`BM; p�`B�#H2 ǳbTiMyyǴ �M/ �ii`BiBQM r2B;?i ǳ7QprikǴVX �//B@
iBQM�HHv- i?2 K�tBKmK HBF2HB?QQ/ 2biBK�iBQM rBi? `Q#mbi bi�M/�`/ 2``Q`b UJG_V r�b mb2/
�M/ T`2/B+iQ`b r2`2 2Mi2`2/ BM � bi2TrBb2 7�b?BQM iQ i2bi r?B+? BKT`Qp2/ i?2 KQ/2HǶb }iX

kXjX9 .Bz2`2M+2 a+Q`2b

.Bz2`2M+2 a+Q`2b U.V 2biBK�i2 +?�M;2 �b i?2 /Bz2`2M+2 #2ir22M hBK2 k UhkV �M/ hBK2 R
b+Q`2b UhRV-

ӹ � ԉϵ ਷ ԉφ UkXRVԉϵ � ᅽϵ � ᆃϵ UkXkVԉφ � ᅽφ � ᆃφ UkXjV

r?2`2 2�+? iBK2 TQBMi +QKT`Bb2b � i`m2 b+Q`2 UᅽV THmb bQK2 K2�bm`2K2Mi 2``Q` UᆃVX "v
`2;`2bbBM; .Bz2`2M+2 a+Q`2b QM i?2 BM/2T2M/2Mi p�`B�#H2b U2X;X, b2tV- r2 +�M 2biBK�i2 i?Qb2
p�`B�#H2bǶ BM~m2M+2b QM a2H7@+QKT2i2M+2 �M/ h�bF@p�Hm2 +?�M;2 /m`BM; i?2 b+?QQH i`�MbBiBQM
U6B;m`2 kXRVX .Bz2`2M+2 a+Q`2b ?�p2 i?2 �/p�Mi�;2 i?�i i?2v K2�bm`2 +?�M;2 /B`2+iHv �b
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i?2 /Bz2`2M+2 #2ir22M i?2 irQ iBK2 TQBMibX �//BiBQM�HHv- i?2v +QMi`QH mMK2�bm`2/ p�`B�#H2b
�HbQ +QMi`B#miBM; iQ i?2 K2�bm`2/ +QMbi`m+i U2X;X, b+?QQH �MtB2ivV- �b HQM; �b Bib �bbQ+B�iBQMb
rBi? i?2b2 p�`B�#H2b r2`2 bi�#H2 U:QHHrBix2` 2i �HX- kyR9VX

6B;m`2 kXR
_2;`2bbBQM .Bz2`2M+2 a+Q`2 KQ/2HX
LQi2b, AM i?Bb KQ/2H- i?2 /Bz2`2M+2 Q7 a2H7@+QKT2i2M+2fh�bF@p�Hm2 b+Q`2b #2ir22M T`BK�`v
U�;2 RRV �M/ b2+QM/�`v b+?QQH U�;2 R9V Bb T`2/B+i2/ #v i?2 BMi2`�+iBQM #2ir22M b2t �M/
a2H7@+QKT2i2M+2fh�bF@p�Hm2 �i �;2 RR �M/ i?2 BMi2`�+iBQM #2ir22M o2`#�H �#BHBiv �M/ a2H7@
+QKT2i2M+2fh�bF@p�Hm2 �i �;2 RRc +QMi`QHHBM; b2t- aQ+BQ@1+QMQKB+ ai�imb- o2`#�H �#BH@
Biv- �M/ a2H7@+QKT2i2M+2fh�bF@p�Hm2 �i �;2 RRX a1a *QKTQbBi24amK a+Q`2b Q7 aQ+BQ@
1+QMQKB+ ai�imb o�`B�#H2b- o2`# a*fho �;2 RR4BMi2`�+iBQM #2ir22M o2`#�H �#BHBiv �M/
a2H7@+QKT2i2M+2fh�bF@p�Hm2 �i �;2 RR- a*fho4a2H7@+QKT2i2M+2fh�bF@p�Hm2X

>Qr2p2`- .Bz2`2M+2 a+Q`2b �`2 BM?2`2MiHv H2bb `2HB�#H2 UBX2X +QMi�BM KQ`2 K2�bm`2K2Mi 2``Q`V
i?�M i?2 b+Q`2b +QMi`B#miBM; iQ i?2K #2+�mb2 i?2v +QMi�BM i?2 K2�bm`2K2Mi 2``Q` 7`QK #Qi?
iBK2 TQBMib Uᆃϵ � ᆃφVX h?2 `2HB�#BHBiv Q7 .Bz2`2M+2 a+Q`2b +�M #2 7m`i?2` mM/2`KBM2/ BM
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bT2+B}+ bBim�iBQMbX 6Q` BMbi�M+2- `2HB�#BHBiv Q7 +?�M;2 U.V Bb 2bT2+B�HHv HQr r?2M i`m2 b+Q`2b
`2K�BM bi�#H2- #2+�mb2 i?2 hk KBMmb hR /Bz2`2M+2 Bb H�`;2Hv K2�bm`2K2Mi 2``Q` U*�bi`Q@
a+?BHQ �M/ :`BKK- kyR3c :QHHrBix2` 2i �HX- kyR9c _Q;Qb� 2i �HX- RN3kc h?QK�b �M/ wmK#Q-
kyRkVX

h?2 _2HB�#H2 *?�M;2 AM/2t U_*AV +�M #2 mb2/ iQ �bb2bb .Bz2`2M+2 a+Q`2bǶ mM`2HB�#BHBivX
h?2 _*A 2biBK�i2b i?2 T2`+2Mi�;2 Q7 +?�M;2 i?�i +�M #2 +QMbB/2`2/ `2HB�#H2 #�b2/ QM i?2
K2�bm`2Ƕb `2HB�#BHBiv U*?`Bbi2Mb2M �M/ J2M/Qx�- RN3ec C�+Q#bQM 2i �HX- RN39VX AM Qi?2` rQ`/b-
i?2 _*A rQmH/ /2i2`KBM2 r?2i?2` i?2`2 r�b �Mv �+im�H +?�M;2 �M/- B7 bQ- BM r?�i /B`2+iBQMX
h?2 _*A Bb +QKTmi2/ �b

ԇӸӾ � ԧϵ ਷ ԧφఉ�Ԉӹյ �ϵ	� ਷ ԡ
 UkX9V

r?2`2 ԧϵ Bb i?2 b+Q`2 �i hk- ԧφ i?2 b+Q`2 �i hR- a.hRBb i?2 ai�M/�`/ 1``Q` �i hR �M/ `
Bb i?2 `2HB�#BHBiv Q7 i?2 K2�bm`2X h?2 _*A BM/B+�i2b B7 i?2 K�;MBim/2 Q7 +?�M;2 Bb bm{+B2Mi
iQ /Bb+�`/ Qi?2` +�mb2b HBF2 `2;`2bbBQM iQ i?2 K2�M �M/ K2�bm`2K2Mi 2``Q` UC�+Q#bQM 2i �HX-
RN39VX h?2 _*A +QMbB/2`b irQ /�i� TQBMib �i /Bz2`2Mi iBK2b bB;MB}+�MiHv /Bz2`2Mi B7 i?2
BMi2`p�Hb `2T`2b2MiBM; i?2B` bi�M/�`/ 2``Q`b Q7 K2�bm`2K2Mi /Q MQi Qp2`H�TX :Bp2M i?�i i?2
_*A rBHH #2 MQ`K�HHv /Bbi`B#mi2/ B7 i?2 mb2/ p�`B�#H2b �`2- Bi T`Q/m+2b � i@bi�iBbiB+ bQ i?2
MmK#2` Q7 +�b2b ?�pBM; _*A p�Hm2b mM/2` @RXNe Q` Qp2` YRXNe +�M #2 mb2/ iQ 2biBK�i2 i?2
T2`+2Mi�;2 Q7 `2HB�#H2 +?�M;2 rBi? � N8W +2`i�BMiv H2p2HX

AM i?2 +m``2Mi �M�HvbBb- i?2 _*A r�b +�H+mH�i2/ iQ �B/ BM i?2 BMi2`T`2i�iBQM Q7 i?2 /Bz2`2M+2
b+Q`2b �M/ Bb MQi T�`i Q7 i?2 bm#bi�MiBp2 KQ/2HbX AM �//BiBQM- �b i?2`2 r�b MQ `2HB�#BHBiv
2biBK�i2b 7Q` i?2 a2H7@+QKT2i2M+2 �M/ h�bF@p�Hm2 Bi2Kb- bQ r2 +QKTmi2/ _*A �bbmKBM;
`2HB�#BHBiB2b Q7 9X- Xe- �M/ X3X lbBM; /Bz2`2Mi `2HB�#BHBiB2b H2p2Hb �HbQ �HHQr2/ iQ i2bi ?Qr
+QMb2`p�iBp2 r�b i?2 _*AX LQi2 i?�i � iQQHǶb T`2+BbBQM iQ /2i2+i bK�HH +?�M;2b BM+`2�b2b rBi?
Bib `2HB�#BHBiv i?mb- B7 i?2 T2`+2Mi�;2 Q7 +?�M;2 r�b biBHH bK�HH �i ?B;? H2p2Hb Q7 `2HB�#BHBiv UBX2X,
X3V Bi Bb HBF2Hv i?�i i?2`2 r�b MQi Km+? +?�M;2X

88



LQi2 i?�i i?2`2 �`2 K2i?Q/b iQ 2biBK�i2 +?�M;2 BM HB2m Q7 .Bz2`2M+2 a+Q`2b bm+? �b SQHv@
MQKB�H _2;`2bbBQM �M�HvbBb �M/ G�i2Mi .Bz2`2M+2 a+Q`2bX SQHvMQKB�H _2;`2bbBQM �M�HvbBb
�`2 7`2[m2MiHv mb2/ iQ 2biBK�i2 #2ir22M@BM7Q`K�Mi /Bb+`2T�M+B2b U2X;X, /2 >��M 2i �HX- kyR3c
1/r�`/b- RNN9c G�B`/ �M/ .2 GQb _2v2b- kyRjVX SQHvMQKB�H _2;`2bbBQM �M�HvbBb `2T`2b2Mi
�M �/p�Mi�;2 r?2M bim/vBM; /Bz2`2M+2b #2ir22M BM7Q`K�Mib #2+�mb2 i?2v �HHQr iQ bBKmH@
i�M2QmbHv i2bi i?2 BM~m2M+2 Q7 2�+? BM7Q`K�Mi `2TQ`i BM �//BiBQM iQ i?2B` BMi2`�+iBQM r?2M
T`2/B+iBM; Qi?2` Qmi+QK2 p�`B�#H2b U2X;X, /2 >��M 2i �HX- kyR3c G�B`/ �M/ .2 GQb _2v2b- kyRjVX
*QMbB/2`BM; 2�+? K2�bm`2 BM/BpB/m�HHv `�i?2` i?�M �b � bBM;H2 K2�bm`2 Q7 i?2 /Bz2`2M+2 Bb
2bT2+B�HHv `2H2p�Mi r?2M i?2 2z2+i Q7 2Bi?2` p�`B�#H2 Bb bmbT2+i2/ iQ #2 U�V KQ`2 T`QKBM2Mi
Q` U#V BM � /Bz2`2Mi /B`2+iBQM U1/r�`/b- RNN9VX .Bz2`2M+2 a+Q`2b rBHH BKTQb2 i?�i #Qi? p�`B@
�#H2b +QMi`B#mi2/ 2[m�HHv �M/ i?�i i?2B` 2z2+ib QM �M Qmi+QK2 p�`B�#H2 b?QmH/ #2 QTTQbBi2
U2X;X BM � `2;`2bbBQM T`2/B+iBM; DQ# b�iBb7�+iBQM- Ԏ - 7`QK i?2 /Bz2`2M+2 #2ir22M �+im�H @ ԍφ @
pbX /2bB`2/ @ ԍϵ @ b�H�`v, Ԏ � ᅬЈ � ᅬφԍφ � ᅬϵԍϵ- vQm rQmH/ +QMbi`�BM i?2 ᅬφ �M/ ᅬϵ 2z2+ib
iQ #2 2[m�H BM K�;MBim/2 #mi Q7 QTTQbBM; bBM;VX >Qr2p2`- i?2 �BK Q7 i?Bb bim/v r�b MQi bQ
Km+? 7Q+mb2/ QM ?Qr #Qi? iBK2 TQBMib BMi2`�+i2/ �M/fQ` T`2/B+i2/ Qi?2` Qmi+QK2 p�`B�#H2b
#mi QM Q#i�BMBM; � +?�M;2 K2�bm`2 �M/ 2tTHQ`BM; ?Qr Qi?2` p�`B�#H2b BM~m2M+2/ BiX AM Qi?2`
rQ`/b- i?2 +?�M;2 K2�bm`2 BM i?Bb bim/v r�b mb2/ �b �M Qmi+QK2 p�`B�#H2 `�i?2` i?�M �
T`2/B+iQ`X JQ`2Qp2`- KQiBp�iBQM K2�bm`2b BM i?2 }`bi r�p2 r2`2 BM+Hm/2/ BM i?2 �M�HvbBb
bQ #�b2HBM2 +QMi`B#miBQM iQ i?2 +?�M;2 K2�bm`2b r2`2 �H`2�/v +QMi2KTH�i2/ BM i?2 �M�Hvb2bX
h?2`27Q`2- .Bz2`2M+2 a+Q`2b r2`2 T`272``2/ Qp2` SQHvMQKB�H _2;`2bbBQM �M�HvbBbX

G�i2Mi .Bz2`2M+2 a+Q`2b �HHQr `2b2�`+?2`b iQ Q#i�BM2/ � +H2�M2` K2�bm`2 Q7 i?2 .Bz2`2M+2
a+Q`2b #v ?�`p2biBM; i?2 +QKKQM p�`B�M+2 �KQM; i?2 Q#b2`p2/ K2�bm`2b �M/ /Bb+�`/BM;
i?2B` K2�bm`2K2Mi 2``Q`X �Hi?Qm;? G�i2Mi .Bz2`2M+2 a+Q`2b Qz2` � KQ`2 `2HB�#H2 K2�bm`2
Q7 +?�M;2- i?2B` �bbmKTiBQMb `2Hv KQ`2 ?2�pBHv QM i?2 2tBbi2M+2 Q7 K2�bm`2K2Mi BMp�`B�M+2
U*�bi`Q@a+?BHQ �M/ :`BKK- kyRdVX :Bp2M i?2 H�+F Q7 K2�bm`2K2Mi BMp�`B�M+2 �M/ i?2 TQbbB@
#BHBiv Q7 2biBK�iBM; i?2 `2HB�#BHBiv Q7 .Bz2`2M+2 a+Q`2b i?`Qm;? i?2 _*A- i?2v r2`2 T`272``2/
Qp2` G�i2Mi .Bz2`2M+2 a+Q`2bX
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kXjX8 _2;`2bbBQM _2bB/m�Hb

h?2 Qp2`�HH `�i2 Q7 +?�M;2 +�M #2 2biBK�i2/ #v i?2 bHQT2 +Q2{+B2Mi 7`QK `2;`2bbBM; hk b+Q`2b
QM hR b+Q`2bX AM/BpB/m�H /�i� TQBMibǶ `2bB/m�Hb Ĝ i?2 /Bz2`2M+2b #2ir22M �+im�H hk p�Hm2b
�M/ i?Qb2 `2bmHiBM; 7`QK i?2 `2;`2bbBQM 2[m�iBQM Ĝ �`2 Q7i2M +QMbB/2`2/ 2biBK�i2b Q7 +?�M;2
#2ir22M i?2 irQ iBK2 TQBMibX "v `2;`2bbBM; i?2b2 _2bB/m�Hb QM Qm` BM/2T2M/2Mi p�`B�#H2b-
r2 +�M 2biBK�i2 i?2B` BM~m2M+2b QM a2H7@+QKT2i2M+2 �M/ h�bF@p�Hm2 +?�M;2 `2H�iBp2 iQ i?2
Qp2`�HH �p2`�;2 +?�M;2 /m`BM; i?2 b+?QQH i`�MbBiBQM U6B;m`2 kXkVX

6B;m`2 kXk
_2;`2bbBQM Q7 `2;`2bbBQMǶb _2bB/m�Hb KQ/2HX
LQi2b, AM i?Bb KQ/2H- i?2 `2bB/m�Hb Q7 a2H7@+QKT2i2M+2fh�bF@p�Hm2 #2ir22M T`BK�`v U�;2
RRV �M/ b2+QM/�`v b+?QQH U�;2 R9V �`2 T`2/B+i2/ #v i?2 BMi2`�+iBQM #2ir22M b2t �M/ a2H7@
+QKT2i2M+2fh�bF@p�Hm2 �i �;2 RR �M/ i?2 BMi2`�+iBQM #2ir22M o2`#�H �#BHBiv �M/ a2H7@
+QKT2i2M+2fh�bF@p�Hm2 �i �;2 RRc +QMi`QHHBM; b2t- aQ+BQ@1+QMQKB+ ai�imb- o2`#�H �#BH@
Biv- �M/ a2H7@+QKT2i2M+2fh�bF@p�Hm2 �i �;2 RRX a1a *QKTQbBi24amK a+Q`2b Q7 aQ+BQ@
1+QMQKB+ ai�imb o�`B�#H2b- o2`# a*fho �;2 RR4BMi2`�+iBQM #2ir22M o2`#�H �#BHBiv �M/
a2H7@+QKT2i2M+2fh�bF@p�Hm2 �i �;2 RR- a*fho4a2H7@+QKT2i2M+2fh�bF@p�Hm2X
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_2bB/m�Hb ?�p2 Q7i2M #22M T`272``2/ Qp2` .Bz2`2M+2 a+Q`2bX h?2v �`2 +QMbB/2`2/ KQ`2 `2HB�#H2
7Q` irQ `2�bQMbX 6B`bi- i?2 2``Q` BM i?2 hR K2�bm`2 Bb `2;`2bb2/ Qmi- �b r2HH �b r?�i2p2` 2``Q`
�i hk i?�i +Q``2H�i2/ rBi? BiX a2+QM/- i?2 p�`B�M+2 7`QK bi�#H2 BMi`�@BM/BpB/m�H i`�Bib U2X;X,
b+?QQH �MtB2ivV +QMi`B#miBM; iQ #Qi? iBK2 TQBMib iQ i?2 b�K2 /2;`22b Bb �HbQ T�`iB�HH2/ QmiX
>Qr2p2`- r?2M `2;`2bbBM; hk iQ hR- �Mv Qi?2` BM/2T2M/2Mi p�`B�#H2 �z2+iBM; hk K2�bm`2-
r?2i?2` BM+Hm/2/ BM i?2 `2;`2bbBQM Q` MQi U2X;X, b+?QQH �MtB2ivV- Bi Bb �bbmK2/ iQ HB2 �i i?2B`
b�KTH2 K2�Mb 7Q` 2�+? /�i� TQBMi UqBHH2ii- RN33VX h?mb- i?Bb K2i?Q/ K2�bm`2b +?�M;2 QMHv
`2H�iBp2HvX JQ`2Qp2`- ;Bp2M i?�i Bi Bb �HKQbi +2`i�BM i?�i MQ /�i� TQBMi }ib i?Bb T`Q}H2- Bi Bb
HBF2Hv BM�++m`�i2 7Q` KQbi Q7 i?2K- 2bT2+B�HHv 7Q` i?Qb2 T�`iB+BT�Mib 2tT2`B2M+BM; p2`v bK�HH
Q` H�`;2 +?�M;2b �M/fQ` rBi? mMmbm�H p�Hm2b Q7 Qi?2` +QMi`B#miBM; p�`B�#H2b ;Bp2M i?2B` p�Hm2b
QM i?Qb2 �bb2bb2/X

kXjXe JQ/2HbǶ bmKK�`v

"Qi? Qm` �TT`Q�+?2b ?�p2 BKTQ`i�Mi bi`2M;i?b �M/ HBKBi�iBQMbX _2bB/m�Hb �`2 BM bQK2 r�vb
KQ`2 `2HB�#H2- #mi �i #2bi i?2v K2�bm`2 QMHv `2H�iBp2 +?�M;2 �M/ `2Hv QM mM`2�HBbiB+ mM/2`HvBM;
�bbmKTiBQMbX h?2`27Q`2- i?2 /2;`22 iQ r?B+? i?2v `2~2+i +?�M;2 2tT2`B2M+2/ #v BM/BpB/m�Hb
Bb [m2biBQM�#H2X PM i?2 Qi?2` ?�M/- .Bz2`2M+2 a+Q`2b +�Tim`2 BM/BpB/m�H +?�M;2 /B`2+iHv #mi
+QMi�BM K2�bm`2K2Mi 2``Q` 7`QK #Qi? /�i� TQBMibX h?2 _*A +�M #2 mb2/ iQ 2biBK�i2 i?2
T2`+2Mi�;2 Q7 .Bz2`2M+2 a+Q`2 +?�M;2 i?�i +�M #2 +QMbB/2`2/ `2HB�#H2X q2 i?mb mb2/ #Qi?
�TT`Q�+?2b BMi2M/BM; iQ BMi2`T`2i QMHv `2bmHib i?�i +QMp2`;2/- #mi �HbQ iQ BMp2biB;�i2 r?v
i?2v /Bz2`2/ �b iQ BM+`2�b2 mM/2`bi�M/BM; Q7 i?2 BKTHB+�iBQMb Q7 i?2 KQ/2HbǶ HBKBi�iBQMbX

kX9 _2bmHib

q2 mb2/ JTHmb p2`bBQM 3Xj UJmi?ûM �M/ Jmi?ûM- RNN3V 7Q` Qm` �M�HvbBbX h�#H2 kXN b?Qrb
i?2 K�i`Bt Q7 +Q``2H�iBQMb #2ir22M �HH i?2 p�`B�#H2bX qBi?BM 2�+? r�p2- +Q``2H�iBQMb �KQM;
a2H7@+QKT2i2M+2 Bi2Kb U`b`�M;24 XR3 iQ X9kV �M/ h�bF@p�Hm2 Bi2Kb U`b`�M;24 Xj9 iQ X93V r2`2
bK�HH iQ KQ/2`�i2X h?2`2 r�b � bBKBH�` `�M;2 Q7 2z2+i bBx2b 7Q` i?2 a1a K2�bm`2b U`b`�M;24
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h�#H2 kX3
_2HB�#H2 *?�M;2 AM/2t U_*AV 7Q` a2H7@+QKT2i2M+2 �M/ h�bF@p�Hm2 +?�M;2b #2ir22M �;2b RR
�M/ R9X

_2HB�#BHBiv 4 X9 _2HB�#BHBiv 4 Xe _2HB�#BHBiv 4 X3
W .2+HBM2b W AM+`2�b2b W .2+HBM2b W AM+`2�b2b W .2+HBM2b W AM+`2�b2b

a2H7@+QKT2i2M+2 kXk kXe jXR 8X8 eXk RRXk
h�bF@p�Hm2 kXe jXy 9XR 9XN NXy NXR

Xjy iQ X8yVX

*QMbBbi2Mi rBi? T`2pBQmb HBi2`�im`2 Uhm`F?2BK2` �M/ >�`/2M- kyRjV- o2`#�H �#BHBiv r�b TQb@
BiBp2Hv `2H�i2/ iQ �HH a1a K2�bm`2b U`b`�M;24 XRN iQ XkdVX >Qr2p2`- +QMi`�`v iQ Qi?2` bim/B2b
UJ�`b?- RN3d- RN39V- i?2`2 r�b � M2;�iBp2 `2H�iBQM #2ir22M bim/2MibǶ a1a K2�bm`2b- a2H7@
+QKT2i2M+2- �M/ h�bF@p�Hm2 �i �;2 RR U`b`�M;24 Xyy iQ @XyeV �M/ �;2 R9 U`b`�M;24 @XyR iQ
@XRkVX

h?2 +Q``2H�iBQM #2ir22M b2t �M/ o2`#�H �#BHBiv r�b bB;MB}+�Mi #mi p2`v bK�HH U`4 Xy9VX h?2
+Q``2H�iBQM #2ir22M b2t �M/ a2H7@+QKT2i2M+2 Bi2Kb r�b bK�HH U`b`�M;24 @XRj iQ XReV- `2~2+iBM;
i?�i ;B`Hb ?�/ HQr2` a2H7@+QKT2i2M+2 BM 1M;HBb? i?�M #Qvb- #mi ?B;?2` BM J�i?2K�iB+b �M/
a+B2M+2 BM #Qi?- T`BK�`v �M/ b2+QM/�`v b+?QQHX a2t �HbQ +Q``2H�i2/ rBi? h�bF@p�Hm2 b+Q`2bX
S`BK�`v b+?QQH ;B`Hb ?�/ HQr2` h�bF@p�Hm2 �+`Qbb b+?QQH bm#D2+ib U`b`�M;24 @XRj iQ @XRNV- #mi
i?2b2 /Bz2`2M+2b /Bb�TT2�`2/ #v b2+QM/�`v b+?QQH BM �HH #mi QM2 Bi2K Ĝ BX2X ǳi`v Kv #2biǴX

�i i?2 #2ir22M@T2`bQMb H2p2H- i?2`2 r2`2 MQ /Bz2`2M+2b BM a2H7@+QKT2i2M+2 UiURyeyNV4@RXk8-
T4XekV Q` h�bF@p�Hm2 UiURy89dV4@X9N- T4XkRV #2ir22M �;2b RR �M/ R9X h?2 �#b2M+2 Q7
#2ir22M@T2`bQM +?�M;2 +QmH/ #2 K�bFBM; /Bz2`2M+2b �i � rBi?BM@T2`bQM H2p2H B7 +?BH/`2M 2tT2@
`B2M+BM; a2H7@+QKT2i2M+2fh�bF@p�Hm2 BM+`2�b2b r2`2 #2BM; Qzb2i #v i?Qb2 bmz2`BM; /2+HBM2bX
q2 7m`i?2` 2tTHQ`2/ rBi?BM@T2`bQM H2p2H +?�M;2b rBi? i?2 .Bz2`2M+2 a+Q`2b �M/ _2bB/m�HbX

8N



kX9XR a2H7@+QKT2i2M+2

h?2 _*A b?Qr2/ p2`v bK�HH T2`+2Mi�;2b Q7 `2HB�#H2 a2H7@+QKT2i2M+2 +?�M;2 Uh�#H2 kX3V- #Qi?
7Q` BM+`2�b2b �M/ /2+`2�b2b- bQ i?2`2 r�b MQi � +H2�` i2M/2M+v QM +?�M;2 /B`2+iBQMX 1p2M
�bbmKBM; `�i?2` ?B;? `2HB�#BHBiv U`4X3V- i?2 T2`+2Mi�;2 Q7 `2HB�#H2 +?�M;2 r�b bK�HH- #2ir22M
e@RRWX �b T`2pBQmbHv K2MiBQM2/- HQr `2HB�#BHBiv +QmH/ #2 /m2 iQ H�`;2 K2�bm`2K2Mi 2``Q` Q`
iQ i`m2@b+Q`2 bi�#BHBivX h?2 H�ii2` 2tTH�M�iBQM Bb MQi bmTTQ`i2/ /m2 iQ i?2 bK�HH +Q``2H�iBQMb
#2ir22M i?2 a2H7@+QKT2i2M+2 Bi2Kb �i �;2 RR �M/ �i �;2 R9 U`b`�M;24 Xy3 iQ Xjec h�#H2 kXNVX
AM �Mv +�b2- i?2 `2HB�#BHBiv Q7 .Bz2`2M+2 a+Q`2b r�b MQi ?B;? �M/ i?Bb b?QmH/ #2 i�F2M BMiQ
�++QmMi r?2M BMi2`T`2iBM; i?2 `2bmHibX

AM #Qi? `2;`2bbBQMb- .Bz2`2M+2 a+Q`2b �M/ _2bB/m�Hb- i?2 +QMi`QH p�`B�#H2b Ub2t- a1a- �M/
o2`#�H �#BHBivV �#bQ`#2/ KQbi Q7 i?2 Qmi+QK2bǶ p�`B�M+2 �M/ i?2 BM+HmbBQM Q7 i?2 BMi2`�+@
iBQMb /B/ MQi BKT`Qp2 i?2 KQ/2HbǶ }ib bB;MB}+�MiHv Uh�#H2b kXRy �M/ kXRR- `2bT2+iBp2HvVX �b
2tTH�BM2/ T`2pBQmbHv- /m2 iQ i?2 M�im`2 Q7 _2bB/m�Hb- i?2v b?QmH/ MQi #2 +Q``2H�i2/ iQ hR
K2�bm`2bX >Qr2p2`- .Bz2`2M+2 a+Q`2b �M/ hR b+Q`2b +QmH/ #2 +Q``2H�i2/ B7 #Qi? K2�bm`2b
�`2 HQ�/2/ rBi? 2``Q`X

JQ/2H k BM i?2 .Bz2`2M+2 a+Q`2b `2;`2bbBQM UBM+Hm/BM; b2t- a1a- o2`#�H �#BHBiv- �M/ a2H7@
+QKT2i2M+2 �i �;2 RR �b T`2/B+iQ`bV- r�b T`272``2/ 7Q` ?�pBM; � #2ii2` }i i?�M JQ/2H R �M/
7Q` #2BM; KQ`2 T�`bBKQMBQmb i?�M JQ/2Hb j �M/ 9- r?B+? BM+Hm/2/ i?2 BMi2`�+iBQMb #mi /B/
MQi ?�p2 � #2ii2` }iX 6QHHQrBM; � bBKBH�` HQ;B+ �M/ i�FBM; BMiQ �++QmMi i?2 K2�MBM; Q7 i?2
+Q``2H�iBQM #2ir22M hR �M/ i?2 _2bB/m�Hb- JQ/2H R r�b +?Qb2M �b i?2 #2bi BM i?2 _2bB/m�HbǶ
`2;`2bbBQMX

ey



h�#H2 kXN
*Q``2H�iBQM K�i`Bt Q7 �HH p�`B�#H2b

R k j 9 8 e d 3 N Ry RR Rk Rj R9 R8 Re Rd

RX a2t Ĝ
kXo2`#�H �#BHBiv U�;2 RRV @Xy9 Ĝ
jX AM+QK2 Xkd Ĝ
9X S�`2Mi�H 1/m+�iBQM Xkk X88 Ĝ
8X S�`2Mi�H P++mT�iBQM Xky X8y X9j Ĝ
eX.2T`Bp�iBQM BM/2t XRN X88 Xjy Xj9 Ĝ
dX a* 1M;HBb? U�;2 RRV @XRj @XRy @Xy9 @Xye @Xy9 Ĝ
3X a* J�i? U�;2 RRV XRe @XyN @Xy9 @Xy8 Xyj XRy Ĝ
NXa* a+B2M+2 U�;2 RRV XRy @XRj @Xye @Xye @Xy9 Xk8 Xkj Ĝ
RyX ho h`v vQm` #2bi U�;2 RRV @XRd @Xy9 @Xyj Xyk XkR XR8 XR8 Ĝ
RRX ho 6BM/ b+?QQH BMi2`2biBM; U�;2 RRV @ XRj @Xy9 Xyj Xk3 XRN Xkj XjN Ĝ
RkX ho *QMbB/2` b+?QQH � iBK2 r�bi2 U�;2 RRV @XRN @Xye @Xye @Xye @Xy9 @Xyk Xkk XRk XR9 Xj9 X93 Ĝ
RjX a* 1M;HBb? U�;2 R9V @Xy3 @XRR @Xy3 @Xye @Xy9 Xk8 Xy3 Xyd XRR XRy Ĝ
R9X a* J�i? U�;2 R9V XRj @XRk @XRR @XyN @XyN @Xy8 Xje XRR Xye Xy3 Xy3 XR3 Ĝ
R8X a* a+B2M+2 U�;2 R9V XRy @XR3 @XRk @XRk @Xyd @Xy8 XyN XRd Xky Xy8 XRy XyN Xjk X9k Ĝ
ReX ho h`v vQm` #2bi U�;2 R9V @XyN @Xy8 XRR Xyd XRy Xke XkR XRN XRe XR3 XkR Ĝ
RdX ho 6BM/ b+?QQH BMi2`2biBM; U�;2 R9V @Xy3 @XyN @XyN @Xye @Xyj XRj XRR XRk XR8 Xke XRN XRd XkR Xk9 X99 Ĝ
R3X ho *QMbB/2` b+?QQH � iBK2 r�bi2 U�;2 R9V @Xye @XyN @Xy3 @Xye @Xy8 XRy Xyd Xy3 XRk XR3 Xkd XR9 XRd XkR Xj9 X9R

LQi2bX T I XyR- irQ@i�BH2/ rBi? MQ �/DmbiK2Mib 7Q` KmHiBTH2 i2biBM;X a*4 a2H7@+QKT2i2M+2- ho4 h�bF@p�Hm2X
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a2t r�b � bB;MB}+�Mi T`2/B+iQ` Q7 a2H7@+QKT2i2M+2 +?�M;2 BM #Qi? .Bz2`2M+2 a+Q`2b `2;`2bbBQM
Uᅬ 4@Xyj- T I XyyRV �M/ _2bB/m�HbǶ `2;`2bbBQM Uᅬ 4@Xy8- T I XyyRV BM/B+�iBM; i?�i ;B`Hb 2tT2@
`B2M+2/ bHB;?iHv KQ`2 +?�M;2 i?�M #QvbX h?2 BMi2`�+iBQM #2ir22M b2t �M/ a2H7@+QKT2i2M+2
�i �;2 RR /B/ MQi BKT`Qp2 i?2 KQ/2HǶb }i #mi r�b bB;MB}+�Mi BM #Qi? `2;`2bbBQMb .Bz2`2M+2
a+Q`2b Uᅬ 4@Xy9- T I XyyRV �M/ _2bB/m�HbǶ Uᅬ 4@Xye- T I XyyRV- BM/B+�iBM; i?�i ;B`HbǶ i2M/2M+v
iQr�`/ a2H7@+QKT2i2M+2 +?�M;2 /m`BM; i?2 b+?QQH i`�MbBiBQM r�b bHB;?iHv i2KT2`2/ 7Q` i?Qb2
?�pBM; ?B;?2` a2H7@*QKT2i2M+2 �i �;2 RRX

a1a r�b � bB;MB}+�Mi T`2/B+iQ` Q7 a2H7@+QKT2i2M+2 +?�M;2X h?2 +Q``2H�iBQM r�b bK�HH �M/
TQbBiBp2 BM #Qi? .Bz2`2M+2 a+Q`2b `2;`2bbBQM Uᅬ 4Xye- T I XyyRV �M/ _2bB/m�HbǶ `2;`2bbBQM Uᅬ
4XyN- T I XyyRV `2~2+iBM; i?�i ?B;?@a1a bim/2Mib i2M/2/ iQ 2tT2`B2M+2 bHB;?iHv KQ`2 +?�M;2X

�//BiBQM�HHv- _2bB/m�HbǶ `2;`2bbBQM BM/B+�i2/ i?�i KQ`2 p2`#�HHv �#H2 bim/2Mib i2M/2/ iQ
2tT2`B2M+2 KQ`2 +?�M;2 BM a2H7@+QKT2i2M+2 Uᅬ 4XRR- T I XyyRVX h?Bb �HbQ +QMp2`;2/ rBi?
.Bz2`2M+2 a+Q`2b `2;`2bbBQM Uᅬ 4Xyd- T I XyyRVX �;�BM- i?2 BMi2`�+iBQM #2ir22M o2`#�H
�#BHBiv �M/ a2H7@+QKT2i2M+2 �i �;2 RR /B/ MQi BKT`Qp2 i?2 KQ/2HǶb }i #mi r�b bB;MB}+�MiX
h?2 BMi2`T`2i�iBQM Q7 i?Bb BMi2`�+iBQM rQmH/ /2T2M/ QM i?2 /B`2+iBQM Q7 i?2 `2H�iBQM #2ir22M
+?�M;2 �M/ a2H7@+QKT2i2M+2 �i �;2 RRX

a2H7@+QKT2i2M+2 �i �;2 RR r�b M2;�iBp2Hv `2H�i2/ BM .Bz2`2M+2 a+Q`2b KQ/2H Uᅬ 4@Xd9- T
I XyyRV #mi TQbBiBp2Hv BM i?2 _2bB/m�Hb KQ/2H Uᅬ 4Xyd- T I XyyRVX >2M+2- i?2 BMi2`�+iBQMb
#2ir22M o2`#�H �#BHBiv �M/ a2H7@+QKT2i2M+2 �i �;2 RR U.Bz2`2M+2 a+Q`2b ᅬ 4@Xyk- T I XyR
�M/ _2bB/m�Hb ᅬ 4@Xy9- T I XyRV rQmH/ ?�p2 /Bz2`2Mi BMi2`T`2i�iBQMbX h?2b2 rBHH #2 /2b+`B#2/
BM i?2 .Bb+mbbBQM b2+iBQMX

Pp2`�HH- i?2`2 r�b +QMbBbi2Mi +QMp2`;2M+2 #2ir22M .Bz2`2M+2 a+Q`2b �M/ _2bB/m�HbǶ `2;`2bbBQM
`2bmHibX h?2`2 r�b � bK�HH T2`+2Mi�;2 Q7 `2HB�#H2 +?�M;2- bQ i?2`2 r�b MQ 2pB/2M+2 bmTTQ`iBM;
Qm` S`2/B+iBQM R �#Qmi �M Qp2`�HH /2+HBM2 BM a2H7@+QKT2i2M+2X a2H7@+QKT2i2M+2 +?�M;2 r�b
`2H�i2/ iQ Qm` +QMi`QH p�`B�#H2b, b2t- a1a- �M/ o2`#�H �#BHBivX >Qr2p2`- Bi Bb BKTQ`i�Mi iQ
?B;?HB;?i i?�i H�`;2 /�i� b2ib �HHQr iQ }M/ `�`2 �bbQ+B�iBQMb r?B+?- r?BH2 #2BM; bi�iBbiB+�HHv

ek



h�#H2 kXRy
JQ/2Hb S`2/B+iBM; a2H7@+QKT2i2M+2 .Bz2`2M+2 a+Q`2b

JQ/2H R JQ/2H k JQ/2H j JQ/2H 9
AMi2`+2Ti Xy3 UXyRV  Xyj UXyRV  Xyj UXyRV  Xyj UXyRV  
a2t @Xyd UXyRV  @Xyj UXyRV  @Xyj UXyRV  @Xyj UXyRV  
a1a Xye UXyRV  Xye UXyRV  Xye UXyRV  Xye UXyRV  
o2`#X �#BHX XRN UXyRV  Xyd UXyRV  Xyd UXyRV  Xyd UXyRV  
a* �i �;2 RR @Xde UXyRV  @Xd9 UXyRV  @Xd9 UXyRV  
a2t a* @Xyj UXyRV  @Xy9 UXyRV  
a* o2`#X �#BHX @Xyk UXyRV  

*6A R R R R
_Ja1� IXy8 IXy8 IXy8 IXy8
b�"A* jReNeX9y kkkekX3y kkk8jXRk kkk9jXdyငb�"A* @N9jjXe @NXe3 @NX9k
TI Xy8 Þ TI XyR  TI XyyR   X LQi2bX ai�M/�`/Bx2/ +Q2{+B2Mib 7Q` bBKmHi�M2Qmb `2;`2bbBQMX a1a4
aQ+BQ@2+QMQKB+ ai�imb- o2`#X �#HX4 p2`#�H �#BHBiv �i �;2 RR- a* �;2 RR4 a2H7@+QKT2i2M+2 �i �;2 RR-
o2`# a*4 BMi2`�+iBQM #2ir22M p2`#�H �#BHBiv �i �;2 RR �M/ a2H7@+QKT2i2M+2 �i �;2 RRX

h�#H2 kXRR
JQ/2Hb S`2/B+iBM; a2H7@+QKT2i2M+2 _2bB/m�Hb

JQ/2H R JQ/2H k JQ/2H j JQ/2H 9
AMi2`+2Ti Xy9 UXyRV Xy9 UXyRV Xy8 UXykV Xy9 UXykV  
a2t @Xy8 UXyRV  @Xy8 UXyRV  @Xy8 UXyRV  @Xy8 UXyRV  
a1a XyN UXyRV  XyN UXyRV  XyN UXyRV  XyN UXyRV  
o2`#X �#BHX XRR UXyRV  XRR UXyRV  XRR UXyRV  XRR UXykV  
a* �i �;2 RR Xyj UXyRVÞ Xyd UXykV  Xyd UXykV  
a2t a* @Xy8 UXykV  @Xye UXykV  
a* o2`#X �#BHX @Xy9 UXyRV 

*6A R R R R
_Ja1� IXy8 IXy8 IXy8 IXy8
b�"A* kkke9Xjj kkkekX3y kkk8jXRk kkk9jXdyငb�"A* @RX8j @NXe3 @NX9k
TI Xy8 Þ TI XyR  TI XyyR   XLQi2bX ai�M/�`/Bx2/ +Q2{+B2Mib 7Q` bBKmHi�M2Qmb `2;`2bbBQMXa1a4
aQ+BQ@2+QMQKB+ ai�imb- o2`#X �#HX4 p2`#�H �#BHBiv �i �;2 RR- a* �;2 RR4 a2H7@+QKT2i2M+2 �i �;2 RR-
o2`# a*4 BMi2`�+iBQM #2ir22M p2`#�H �#BHBiv �i �;2 RR �M/ a2H7@+QKT2i2M+2 �i �;2 RRX

ej



bB;MB}+�Mi- KB;?i MQi ?�p2 T`�+iB+�H p�Hm2X >2M+2- BM i?2b2 +�b2b Bi Bb 2bT2+B�HHv `2H2p�Mi iQ
7Q+mb QM i?2 K�;MBim/2 Q7 i?2 2z2+i bBx2bX h?2 bi`2M;i? Q7 i?2b2 T`2/B+iQ`b BM i?Bb bim/v r�b
r2�F bQ Bi rQmH/ #2 T`2K�im`2 iQ �`;m2 i?�i i?2v ?�/ bBx2�#H2 BM~m2M+2b QM a2H7@+QKT2i2M+2
+?�M;2 /m`BM; i?2 T`BK�`v iQ b2+QM/�`v b+?QQH i`�MbBiBQMX _2bmHib /Q MQi bmTTQ`i Qm`
S`2/B+iBQM j- �b ?B;?@a1a bim/2Mib 2tT2`B2M+2 KQ`2 +?�M;2X *QMi`�`v iQ Qm` S`2/B+iBQMb
k �M/ 8- M2Bi?2` Q7 i?2 BMi2`�+iBQM i2`Kb- URV #2ir22M a2H7@+QKT2i2M+2 �i �;2 RR �M/ b2t-
�M/ UkV #2ir22M a2H7@+QKT2i2M+2 �i �;2 RR �M/ o2`#�H �#BHBiv- BKT`Qp2/ i?2 KQ/2HbǶ }ibX
SQi2MiB�HHv- KQ`2 `2HB�#H2 K2�bm`2b Q7 a2H7@+QKT2i2M+2 +QmH/ +�Tim`2 KQ`2 +?�M;2 p�`B�M+2-
�HHQrBM; #2ii2` 2biBK�iBQM Q7 i?2 7�+iQ`b BMpQHp2/ �M/ i?2B` BKTQ`i�M+2 iQ a2H7@+QKT2i2M+2
+?�M;2 Qp2` i?Bb BKTQ`i�Mi i`�MbBiBQMX Pi?2` 7�+iQ`b- bm+? �b ;`�/2b- KB;?i #2 KQ`2 `2H2p�Mi
iQ a2H7@+QKT2i2M+2 +?�M;2 #2+�mb2 i?2v BM7Q`K bim/2Mib �#Qmi i?2B` T2`7Q`K�M+2 �M/ i?2v
b2`p2 �b � #�b2 7Q` T22`bǶ +QKT�`BbQMX

kX9Xk h�bF@p�Hm2

�++Q`/BM; iQ i?2 _*A- i?2`2 r2`2 bK�HH T2`+2Mi�;2b Q7 `2HB�#H2 h�bF@o�Hm2 +?�M;2 Uh�#H2 kX3VX
1p2M �bbmKBM; `�i?2` ?B;? `2HB�#BHBiv U`4X3V- i?2 T2`+2Mi�;2 Q7 `2HB�#H2 +?�M;2 r�b �`QmM/
NWX GQr `2HB�#BHBiv +QmH/ #2 /m2 iQ H�`;2 K2�bm`2K2Mi 2``Q` Q` iQ i`m2@b+Q`2 bi�#BHBivX h?2
H�ii2` 2tTH�M�iBQM Bb MQi bmTTQ`i2/ /m2 iQ i?2 bK�HH +Q``2H�iBQMb #2ir22M i?2 h�bF@p�Hm2
Bi2Kb �i �;2 RR �M/ �i �;2 R9 U`b`�M;24 XRk iQ Xkdc h�#H2 kXNVX >2M+2- h�bF@o�Hm2 .Bz2`2M+2
a+Q`2b r2`2 �HbQ mM`2HB�#H2X

AM #Qi? `2;`2bbBQMb- .Bz2`2M+2 a+Q`2b �M/ _2bB/m�Hb- i?2 BMi2`�+iBQMb /B/ MQi BKT`Qp2 i?2
KQ/2HbǶ }ib bB;MB}+�MiHv Uh�#H2b kXRk �M/ kXRj- `2bT2+iBp2HvVX 6QHHQrBM; i?2 b�K2 `�iBQM�H2
�b BM a2H7@+QKT2i2M+2- JQ/2H k BM i?2 .Bz2`2M+2 a+Q`2b �M/ JQ/2H R BM i?2 _2bB/m�HbǶ
`2;`2bbBQMb r2`2 T`272``2/X

�b BM a2H7@+QKT2i2M+2- b2t �M/ a1a r2`2 bB;MB}+�Mi T`2/B+iQ`b Q7 h�bF@p�Hm2 +?�M;2 BM
.Bz2`2M+2 a+Q`2b �M/ _2bB/m�HbǶ `2;`2bbBQMbX GQr@a1a bim/2Mib U.Bz2`2M+2 a+Q`2b ᅬ 4@Xyd-
T I XyyR �M/ _2bB/m�Hb ᅬ 4@XyN- T I XyRV 2tT2`B2M+2/ bHB;?iHv KQ`2 h�bF@p�Hm2 +?�M;2 i?�M
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h�#H2 kXRk
JQ/2Hb S`2/B+iBM; h�bF@p�Hm2 .Bz2`2M+2 a+Q`2b

JQ/2H R JQ/2H k JQ/2H j JQ/2H 9
AMi2`+2Ti @XR9 UXyRV  @Xyk UXyRV @Xyk UXyRV @Xyk UXyRV
a2t XR9 UXyRV  Xyj UXyRV Xyj UXyRV Xyj UXyRV 
a1a @Xye UXyRV  @Xyd UXyRV  @Xyd UXyRV  @Xyd UXyRV  
o2`#X �#BHX Xyj UXyRVÞ @XyR UXyRV @XyR UXyRV @XyR UXyRV
ho �i �;2 RR @X8d UXyRV  @X8N UXyRV  @X8N UXyRV  
a2t ho Xy9 UXyRV Xy9 UXyRV 
ho o2`#X �#BHX XyR UXyRV

*6A R R R R
_Ja1� IXy8 IXy8 IXy8 IXy8
b�"A* keNRyXe9 kkN9eXyR kkNjNXj8 kkN9jXN8ငb�"A* @jNe9Xej @eXee 9Xe
TI Xy8 Þ TI XyR  TI XyyR   X LQi2bX ai�M/�`/Bx2/ +Q2{+B2Mib 7Q` bBKmHi�M2Qmb `2;`2bbBQMXa1a4
aQ+BQ@2+QMQKB+ ai�imb- o2`#X �#HX4 p2`#�H �#BHBiv �i �;2 RR- ho �;2 RR4 h�bF@p�Hm2 �i �;2 RR-
o2`# ho4 BMi2`�+iBQM #2ir22M p2`#�H �#BHBiv �i �;2 RR �M/ h�bF@p�Hm2 �i �;2 RRX

h�#H2 kXRj
JQ/2Hb S`2/B+iBM; h�bF@p�Hm2 _2bB/m�Hb

JQ/2H R JQ/2H k JQ/2H j JQ/2H 9
AMi2`+2Ti @XyjUXykV @XyjUXykV @XykUXykV @XykUXykV
a2t Xyj UXyRV Xyj UXyRV Xyj UXyRV Xyj UXyRV 
a1a @Xy3 UXyRV  @Xy3 UXyRV  @XyN UXyRV  @XyN UXyRV  
o2`#X �#BHX @Xyk UXyRV @Xyk UXyRV @Xyk UXyRV @Xyk UXyRV
ho �i �;2 RR XyyUXykV Xyy UXyRV @Xyj UXykVÞ

a2t ho Xy8 UXyRV Xy8 UXyRV 
ho o2`#X �#BHX XyRUXyRV

*6A R R R R
_Ja1� IXy8 IXy8 IXy8 IXy8
b�"A* kkNjNXN8 kkN9eXyR kkNjNXj8 kkN9jXN8ငb�"A* eXye @eXee 9Xe
TI Xy8 Þ TI XyR  TI XyyR   X LQi2bX ai�M/�`/Bx2/ +Q2{+B2Mib 7Q` bBKmHi�M2Qmb `2;`2bbBQMXa1a4
aQ+BQ@2+QMQKB+ ai�imb- o2`#X �#HX4 p2`#�H �#BHBiv �i �;2 RR- ho �;2 RR4 h�bF@p�Hm2 �i �;2 RR-
o2`# ho4 BMi2`�+iBQM #2ir22M p2`#�H �#BHBiv �i �;2 RR �M/ h�bF@p�Hm2 �i �;2 RRX
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i?2B` +QmMi2`T�`ibX �HbQ- ;B`Hb +?�M;2 H2bb +QKT�`2/ iQ #Qvb U.Bz2`2M+2 a+Q`2b ᅬ 4Xyj- T
I XyR �M/ _2bB/m�Hb ᅬ 4Xyj- T I XyRVX h?2 BMi2`�+iBQM #2ir22M b2t �M/ h�bF@p�Hm2 �i �;2
RR /B/ MQi BKT`Qp2 i?2 KQ/2HǶb }i #mi r�b bB;MB}+�Mi BM #Qi? `2;`2bbBQMb .Bz2`2M+2 a+Q`2b
Uᅬ 4Xy9- T I XyRV �M/ _2bB/m�Hb Uᅬ 4Xy8 T I XyRV- BM/B+�iBM; i?�i ;B`HbǶ h�bF@p�Hm2 +?�M;2
/m`BM; i?2 b+?QQH i`�MbBiBQM r�b 2p2M HQr2` 7Q` i?Qb2 ?�pBM; HQr h�bF@p�Hm2 �i �;2 RRX

lMHBF2 7Q` a2H7@+QKT2i2M+2- o2`#�H �#BHBiv r�b MQi � bB;MB}+�Mi T`2/B+iQ` Q7 h�bF@p�Hm2
+?�M;2 BM 2Bi?2` .Bz2`2M+2 a+Q`2b Q` _2bB/m�HbǶ `2;`2bbBQMbX h?2 BMi2`�+iBQM #2ir22M o2`#�H
�#BHBiv �M/ h�bF@p�Hm2 �i �;2 RR r�b MQi bB;MB}+�Mi 2Bi?2`X h?Bb bm;;2bib i?�i KQ`2 �#H2
bim/2Mib KB;?i +QMbB/2` i?2Kb2Hp2b +QKT2i2Mi BM � bm#D2+i #mi +QKTH2i2Hv mMBMi2`2bi2/ BM
BiX

Pp2`�HH- i?2`2 r�b +QMbBbi2Mi +QMp2`;2M+2 #2ir22M .Bz2`2M+2 a+Q`2b �M/ _2bB/m�HbǶ `2;`2bbBQM
`2bmHibX h?2`2 r�b � bK�HH T2`+2Mi�;2 Q7 `2HB�#H2 +?�M;2- bQ i?2`2 r�b MQ 2pB/2M+2 bmTTQ`iBM;
Qm` S`2/B+iBQM R �#Qmi �M Qp2`�HH /2+HBM2 BM h�bF@p�Hm2X h�bF@p�Hm2 +?�M;2 r�b `2H�i2/ iQ b2t
�M/ a1a- #mi MQi iQ o2`#�H �#BHBivX _2bmHib bmTTQ`i S`2/B+iBQM j #2+�mb2 ?B;?@a1a bim/2Mib
2tT2`B2M+2 H2bb +?�M;2X �;`22BM; rBi? S`2/B+iBQM k i?2 BMi2`�+iBQM #2ir22M h�bF@p�Hm2 �i
�;2 RR �M/ b2t r�b bB;MB}+�Mi #mi- +QMi`�`v iQ S`2/B+iBQM 8- i?2 BMi2`�+iBQM #2ir22M h�bF@
p�Hm2 �i �;2 RR �M/ p2`#�H �#BHBiv r�b MQiX _2;�`/H2bb- MQM2 BKT`Qp2/ i?2 KQ/2HbǶ }iX �b BM
a2H7@+QKT2i2M+2 +?�M;2- i?2 bi`2M;i? Q7 i?2 T`2/B+iQ`b r�b r2�F bQ Bi rQmH/ #2 T`2K�im`2 iQ
�`;m2 i?�i i?2v ?�/ bBx2�#H2 BM~m2M+2b QM h�bF@p�Hm2 +?�M;2 /m`BM; i?2 T`BK�`v iQ b2+QM/�`v
b+?QQH i`�MbBiBQMX

kX8 .Bb+mbbBQM

AM i?Bb bim/v- r2 i`B2/ iQ 2tT�M/ 1++H2bǶ 2tT2+i�M+v@p�Hm2 KQ/2H #v `2H�iBM; bim/2MibǶ KQiB@
p�iBQM UBX2X b2H7@+QKT2i2M+2 �M/ i�bF@p�Hm2V iQ i?2 BMi2`�+iBQMb #2ir22M Bib Q`B;BM�H H2p2H �M/
2Bi?2` b2t Q` p2`#�H �#BHBivX 6Q` i?Bb Tm`TQb2- r2 7Q+mb2/ QM +?�M;2b BM bim/2MibǶ KQiBp�iBQM
/m`BM; i?2 T`BK�`v iQ b2+QM/�`v b+?QQH i`�MbBiBQM BM � lE b�KTH2 UBX2X i?2 JBHH2MMBmK *Q@

ee



?Q`i aim/vV +QMi`QHHBM; 7Q` `2H2p�Mi 7�+iQ`b bm+? �b b2t- a1a- �M/ p2`#�H �#BHBivX .m2 iQ i?2
H�+F Q7 J2�bm`2K2Mi AMp�`B�M+2- r2 mb2/ bmK b+Q`2b �M/ r2 +�Tim`2 +?�M;2 i?`Qm;? irQ
/Bz2`2Mi bi�iBbiB+�H �TT`Q�+?2b Ĝ BX2X .Bz2`2M+2 a+Q`2b �M/ _2bB/m�HbX q2 i?2M T`2/B+i2/
i?2b2 7`QK b2t- a1a- o2`#�H �#BHBiv �i �;2 RR- a2H7@+QKT2i2M+2 Q` h�bF@p�Hm2 �i �;2 RR-
i?2 BMi2`�+iBQM #2ir22M b2t �M/ 2Bi?2` a2H7@+QKT2i2M+2 Q` h�bF@p�Hm2 �i �;2 RR- �M/ i?2
BMi2`�+iBQM #2ir22M a2H7@+QKT2i2M+2 Q` h�bF@p�Hm2 �i �;2 RR �M/ o2`#�H �#BHBivX h?2 `2bmHib
+QMp2`;2/ �+`Qbb KQ/2Hb, a2H7@+QKT2i2M+2 �M/ h�bF@p�Hm2 +?�M;2 r2`2 T`2/B+i2/ #v b2t �M/
a1a- #mi QMHv a2H7@+QKT2i2M+2 +?�M;2 r�b BM~m2M+2/ #v o2`#�H �#BHBivX �//BiBQM�HHv- M2B@
i?2` Q7 i?2 BMi2`�+iBQM i2`Kb #2ir22M URV a2H7@+QKT2i2M+2fh�bF@p�Hm2 �i �;2 RR �M/ b2t Q`
UkV a2H7@+QKT2i2M+2fh�bF@p�Hm2 �i �;2 RR �M/ o2`#�H �#BHBiv- BKT`Qp2/ i?2 KQ/2HbǶ }ibX

h?2 _*A b?Qr2/ bK�HH �M/ bBKBH�` �KQmMib Q7 `2HB�#H2 +?�M;2 BM a2H7@+QKT2i2M+2 �M/ h�bF@
p�Hm2X S2`+2Mi�;2b Q7 BM+`2�b2b �M/ /2+`2�b2b r2`2 2p2M ?2M+2- `2bmHib /Q MQi bmTTQ`i S`2/B+@
iBQM R `2;�`/BM; � ;2M2`�HBx2/ /2+HBM2 BM a2H7@+QKT2i2M+2fh�bF@p�Hm2 �+`Qbb iBK2 �b T`2pBQmb
`2b2�`+? ?�b 7QmM/ U2X;X, :�bT�`/ 2i �HX- kyRdc :mQ 2i �HX- kyR8c C�+Q#b 2i �HX- kyykc q�ii
2i �HX- kyRkVX

GBF2 BM aTBM�i? 2i �HX UkyRyV- #mi +QMi`�`v iQ b2p2`�H Qi?2` bim/B2b U1++H2b- RN3jc 1Hb2@Zm2bi
2i �HX- kyRyc ai2BMK�v` �M/ aTBM�i?- kyy3c aTBM�i? 2i �HX- kyy3c q�+? 2i �HX- kyR8c q�ii 2i �HX-
kyRkV- ;B`Hb ?�/ HQr2` a2H7@+QKT2i2M+2 BM 1M;HBb? i?�M #Qvb- #mi ?B;?2` BM J�i?2K�iB+b �M/
a+B2M+2 �i �;2b RR �M/ R9X :B`Hb �HbQ ?�/ HQr2` h�bF@p�Hm2 i?�M #Qvb BM �HH i?`22 bm#D2+ib
�i �;2 RR- �Hi?Qm;? KQbi b2t /Bz2`2M+2b BM h�bF@p�Hm2 /Bb�TT2�`2/ �i �;2 R9X �//BiBQM�HHv-
b2t `Qb2 �b � `2H2p�Mi 7�+iQ` T`2/B+iBM; +?�M;2b BM a2H7@+QKT2i2M+2 �M/ h�bF@p�Hm2, ;B`Hb
2tT2`B2M+2/ KQ`2 +?�M;2 BM a2H7@+QKT2i2M+2 �M/ #Qvb 2tT2`B2M+2 KQ`2 +?�M;2 BM h�bF@p�Hm2X
h?2 BMi2`�+iBQM #2ir22M b2t �M/ a2H7@+QKT2i2M+2 Q` h�bF@p�Hm2 /B/ MQi BKT`Qp2 i?2 KQ/2H
}iX >Qr2p2`- Bi r�b Bi r�b bB;MB}+�Mi 7Q` a2H7@+QKT2i2M+2- T�`iB�HHv bmTTQ`iBM; S`2/B+iBQM
kX h?Bb BMi2`�+iBQM K2�Mi i?�i ;B`Hb i2M/2M+v iQ +?�M;2 r�b MQi �b T`QKBM2Mi BM i?Qb2 i?�i
�H`2�/v ?�/ ?B;?2` a2H7@+QKT2i2M+2X A7 i?Bb BMi2`�+iBQM r�b bi`QM;2` Bi KB;?i ?�p2 bm;;2bi2/
i?�i ?B;? b2H7@+QKT2i2M+2 #2HB2p2b KB;?i #2 /B{+mHi iQ +?�M;2 7Q` ;B`HbX

ed



�b 2tT2+i2/- bim/2MibǶ a1a r�b `2H�i2/ iQ i?2B` �#BHBiB2bX >Qr2p2`- i?2 /�i� /B/ MQi +QK@
TH2i2Hv bmTTQ`i S`2/B+iBQM j #2+�mb2 URV a1a r�b M2;�iBp2Hv `2H�i2/ iQ a2H7@+QKT2i2M+2 �M/
h�bF@p�Hm2- K2�MBM; i?�i ?B;?@a1a bim/2Mib ?�/ HQr2` BMi2`2bi �M/ T2`+2TiBQMb Q7 i?2B`
�#BHBiB2b- �M/ UkV a1a r�b TQbBiBp2Hv `2H�i2/ iQ a2H7@+QKT2i2M+2 +?�M;2 #mi M2;�iBp2Hv iQ
h�bF@p�Hm2 +?�M;2X h?2b2 2z2+ib r2`2 bK�HH #mi i?2v /Q MQi ?�p2 � +H2�` 2tTH�M�iBQMX
S`2pBQmb `2b2�`+? ?�b b?QrM i?�i ?B;?@a1a 7�KBHB2b KB;?i T`QpB/2 bim/2Mib rBi? #`Q�/2`
+mHim`�H FMQrH2/;2 r?B+? rQmH/ K�F2 b+?QQH KQ`2 �++2bbB#H2 �M/ �ii`�+iBp2 U"Qm`/B2m �M/
S�bb2`QM- RNddc .BiiQM 2i �HX- kyRNVX PMHv Qm` `2bmHib b?QrBM; ?B;?@a1a `2H�i2/ iQ ?B;?2`
h�bF@p�Hm2 bi�#BHBiv K�i+? i?2b2 T`2pBQmb `2b2�`+?X

Pm` S`2/B+iBQM 9 r�b MQi 7mHHv bmTTQ`i2/X *QMi`�`v iQ r?�i r2 2tT2+i2/- o2`#�H �#BHBiv
r�b M2;�iBp2Hv `2H�i2/ iQ a2H7@+QKT2i2M+2 �M/ iQ h�bF@p�Hm2 �i �;2 RR �M/ R9- BKTHvBM; i?�i
�+im�H �#BHBiv M2;�iBp2Hv BM~m2M+2b i?2 T2`+2TiBQMb Q7 QM2Ƕb +QKT2i2M+2 �M/ i?2B` BMi2`2bi
BM b+?QQHX h?Bb Bb- �;�BM- � bm`T`BbBM; }M/BM; #2+�mb2 Bi +QMi`�/B+ib i?2 B/2� i?�i KQ`2
�#H2 bim/2Mib �`2 HBF2Hv iQ i?BMF Q7 i?2Kb2Hp2b �b KQ`2 +QKT2i2Mi �M/ iQ }M/ b+?QQH KQ`2
`2r�`/BM;X PM i?2 Qi?2` ?�M/- i?2 `2H�iBQM #2ir22M o2`#�H �#BHBiv �M/ a2H7@+QKT2i2M+2 r�b
bi`QM;2` i?�M rBi? h�bF@p�Hm2 �i #Qi? r�p2b- r?B+? /Q2b BM/B+�i2 i?�i �#BHBiv Bb KQ`2 `2H�i2/
iQ ?Qr ;QQ/ bim/2Mi i?BMF i?2v �`2 �i b+?QQHrQ`F i?�M ?Qr Km+? i?2v +�`2 �#Qmi BiX

q2 �HbQ 7QmM/ T�`iB�H bmTTQ`i 7Q` S`2/B+iBQM 8 �b p2`#�H �#BHBiv T`2/B+i2/ +?�M;2 BM a2H7@
+QKT2i2M+2 #mi MQi BM h�bF@p�Hm2X h?Bb bm;;2bib i?�i �+im�H �#BHBiv Bb KQ`2 `2H2p�Mi iQ
K�BMi�BM bim/2MibǶ T2`+2TiBQMb Q7 i?2B` �#BHBiB2b i?�M i?2B` BMi2`2bi BM b+?QQHX JQ`2Qp2`-
bim/2Mib ?�pBM; ?B;? a2H7@*QKT2i2M+2 �i �;2 RR 2tT2`B2M+2/ H2bb a2H7@+QKT2i2M+2 +?�M;2X
h?Bb +QmH/ #2 #2+�mb2 i?2v ?�/ � KQ`2 `2�HBbiB+ T2`+2TiBQM Q7 i?2B` �#BHBiv Q` #2+�mb2 i?2
722/#�+F i?2v `2+2Bp2/ r�b bBKBH�` i?`Qm;?Qmi i?2 b+?QQH i`�MbBiBQM �M/ i?2v /B/ MQi 722H
i?2 M22/ iQ +?�M;2/ i?2B` b2H7@T2`+2TiBQMbX �//BiBQM�HHv- bim/2Mib ?�pBM; ?B;? b+Q`2b BM
#Qi?- a2H7@+QKT2i2M+2 �M/ o2`#�H �#BHBiv �i �;2 RR- �HbQ 2tT2`B2M+2/ H2bb +?�M;2X h?Bb
+QmH/ bm;;2bi i?�i p2`#�HHv �#H2 bim/2Mib r?Q �H`2�/v ?�/ ?B;? b2H7@+QKT2i2M+2 #2HB27b /B/
MQi +?�M;2 �b Km+? �b i?Qb2 p2`#�HHv �#H2 bim/2Mib r?Q bi�`i2/ rBi? HQr b2H7@+QKT2i2M+2
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#2HB27bX AM i?Bb b2Mb2- 722/#�+F 2tT2`B2M+2b KB;?i ?�p2 H2�/ i?Bb p2`#�HHv �#H2 +?BH/`2M iQ
`2�HBx2/ i?2B` TQi2MiB�H ?2M+2- 2tT2`B2M+BM; KQ`2 +?�M;2 BM i?2B` a2H7@+QKT2i2M+2 b+Q`2bX A7
i?Bb BMi2`�+iBQM ?�/ #22M bi`QM;2` i?Bb rQmH/ 2t2KTHB7v ?Qr �+im�H �#BHBiv +�M b?�T2 bim/2Mi
2tT2`B2M+2 �M/ BM~m2M+2 i?2B` KQiBp�iBQMX

AM +QM+HmbBQM- `2bmHib 7`QK .Bz2`2M+2 a+Q`2b K�i+? _2bB/m�Hb KQ/2HbǶ `2bmHibX :B`Hb b22K
iQ +?�M;2 KQ`2 BM a2H7@+QKT2i2M+2 #mi H2bb BM h�bF@o�Hm2 �b +QKT�`2/ iQ #QvbX >B;?@a1a
bim/2Mib i2M/2/ iQ ?�p2 KQ`2 bi�#H2 h�bF@p�Hm2 #mi H2bb bi�#H2 a2H7@+QKT2i2M+2 �+`Qbb i?2
T`BK�`v iQ b2+QM/�`v b+?QQH i`�MbBiBQMX G�biHv- o2`#�H �#BHBiv r�b MQi `2H�i2/ iQ h�bF@
p�Hm2 +?�M;2 #mi Bi +QMi`B#mi2/ iQ a2H7@+QKT2i2M+2 bi�#BHBivX >Qr2p2`- H�`;2 /�i� b2ib �HHQr
iQ /2i2+i bi�iBbiB+�HHv bB;MB}+�Mi �bbQ+B�iBQMb r?B+? KB;?i MQi #2 `2H2p�Mi BM T`�+iB+2X 6Q`
i?Bb `2�bQM- Bi Bb BKTQ`i�Mi iQ 2p�Hm�i2 i?2 K�;MBim/2 Q7 i?2 2z2+i bBx2bX AM i?Bb bim/v-
i?2 bi`2M;i? Q7 i?2 T`2/B+iQ`b r�b r2�F bQ Bi rQmH/ #2 T`2K�im`2 iQ �`;m2 i?�i �Mv ?�/
� +`m+B�H `QH2 BM a2H7@+QKT2i2M+2 Q` h�bF@p�Hm2 +?�M;2bX �H#2Bi i?2 bK�HH 2z2+i bBx2b- i?Bb
bim/v b?Qrb i?�i p2`#�H �#BHBiv Ĝ �M/ #v 2ti2MbBQM- +Q;MBiBp2 �#BHBiv Ĝ TH�v � `QH2 BM 1++H2bǶb
2tT2+i�M+v@p�Hm2 KQ/2H- 2bT2+B�HHv �b Bi `2H�i2b iQ b2H7@+QKT2i2M+2X �+im�H �#BHBiv +QmH/
`2/m+2 bim/2Mi +?�M;2b BM KQiBp�iBQM #v ;BpBM; i?2K � KQ`2 `2�HBbiB+ BMbB;?i QM i?2B` �#BHBiB2bX
JQ`2Qp2`- �b r2 rBHH b22 BM i?2 M2ti *?�Ti2` U*?�Ti2` jV- Qi?2` T`QKBM2Mi �mi?Q`b HBF2
>QHH�M/ URN8NV �M/ :Qii7`2/bQM URN3RV- ?�p2 �`;m2/ i?�i T`QT2`Hv ;�m;BM; QM2Ƕb �#BHBiv
Bb +`m+B�H iQ /2p2HQT � `2�HBbiB+ Q++mT�iBQM�H +�`22` T�i?X AM Qi?2` rQ`/b- i?2 MQiBQM Q7
b2H7@+QKT2i2M+2 �++QKT�MB2b BM/BpB/m�Hb i?`Qm;?Qmi i?2B` HB72b �M/ Bi KB;?i #2 2bT2+B�HHv
`2H2p�Mi BM i?2B` +�`22` /2p2HQTK2MiX

kX8XR ai`2M;i?b �M/ HBKBi�iBQMb

Ai Bb BKTQ`i�Mi iQ #2�` BM KBM/ i?Bb bim/vǶb HBKBi�iBQMbX 6B`bi- i?2 `2T`2b2Mi�iBp2M2bb Q7
i?2 b�KTH2 r�b +QKT`QKBb2/ #v � ?B;? /`QT@Qmi `�i2 U9yW �ii`BiBQM #2ir22M i?2 }`bi �M/
i?2 �;2@R9 �bb2bbK2MibV- r?B+? r�b �bbQ+B�i2/ rBi? a1a- a2H7@+QKT2i2M+2- �M/ h�bF@p�Hm2X
�b � +QMb2[m2M+2 Q7 `�M;2 `2bi`B+iBQMb BM i?2b2 p�`B�#H2b- r2 ?�p2 HBF2Hv Qp2`@ �M/ mM/2`@
2biBK�i2/ bQK2 T`2/B+iQ`bX a2+QM/- �Hi?Qm;? i?2 a2H7@+QKT2i2M+2 �M/ h�bF@p�Hm2 K2�bm`2b
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r2`2 bBKBH�` iQ i?Qb2 mb2/ BM T`2pBQmb HBi2`�im`2 `2;�`/BM; iQi�H [m�MiBiv �M/ +?�`�+i2`BbiB+b
U7Q` � +QKT�`BbQM b22 h�#H2 kXRV- i?2B` `2i2bi `2HB�#BHBiv r�b mMFMQrMX >�pBM; #2ii2` [m�HBiv
Bi2Kb +QmH/ ?2HT iQ +�Tim`2 +?�M;2 KQ`2 2z2+iBp2HvX h?B`/- +?�M;2 Bb /B{+mHi iQ 2biBK�i2
rBi? QMHv irQ r�p2b U_Q;Qb� 2i �HX- RN3kV #2+�mb2 +?�M;2 +�MMQi #2 /BbiBM;mBb?2/ 7`QK
i?2 2``Q` Q7 K2�bm`2K2Mi- �M/ Qp2`�HH i`2M/b Q7 +?�M;2 +�MMQi #2 /2i2+i2/X �//BiBQM�HHv-
i?2 7�+i i?�i i?2 H�bi K2�bm`2 Q7 b+?QQH �+?B2p2K2Mi UBX2X ;`�/2bV �M/ i?2 }`bi K2�bm`2 Q7
Q++mT�iBQM�H �bTB`�iBQMb r2`2 i�F2M �i i?2 b�K2 iBK2 +QmH/ ?�p2 +QM7QmM/2/ i?2 K2/B�iBQM
`QH2 Q7 +?�M;2 BM ;`�/2b #2ir22M p2`#�H �#BHBiv �M/ +?�M;2 BM Q++mT�iBQM�H �bTB`�iBQMbX

.2bTBi2 i?2b2 HBKBi�iBQMb- i?Bb bim/v ?�/ KmHiBTH2 bi`2M;i?bX 6B`bi- i?2 J*a ?�b �M 2ti`2K2Hv
H�`;2 b�KTH2 UL=Ry yyyV �M/ 2ti2MbBp2 2zQ`ib ?�p2 #22M K�/2 iQ 2Mbm`2 Bi r�b TQTmH�iBQM@
`2T`2b2Mi�iBp2X JQ`2Qp2`- Bi Bb QM2 Q7 i?2 M2r2bi HQM;Bim/BM�H /�i�b2ib BM+Hm/BM; /�i� 7`QK
+?BH/`2M #Q`M BM i?2 kyyybX a2+QM/- KQiBp�iBQM K2�bm`2b r2`2 �bb2bb2/ mbBM; i?2 b�K2
Bi2Kb #27Q`2 �M/ �7i2` i?2 T`BK�`v iQ b2+QM/�`v b+?QQH i`�MbBiBQM /m`BM; r?B+? 2tT2+i�iBQMb
Q7 bim/2Mib- b+?QQH `QmiBM2b- �M/ bim/2Mib i?2Kb2Hp2b UKQbi 2tT2`B2M+BM; Tm#2`ivV +?�M;2
+QMbB/2`�#HvX JQiBp�iBQM �M/ b+?QQH 2M;�;2K2Mi Q7i2M �HbQ +?�M;2 bm#bi�MiB�HHv- rBi? bQK2
i�FBM; b+?QQH KQ`2 b2`BQmbHv �M/ Qi?2`b }M/BM; Bi KQ`2 �HB2M�iBM;X G�biHv- /2bTBi2 i?2 /�i�Ƕb
HBKBi�iBQMb- `2bmHib 7`QK #Qi? bi�iBbiB+�H K2i?Q/b +QMp2`;2/ /2TB+iBM; � +QMbBbi2Mi TB+im`2 Q7
7�+iQ`b BMpQHp2/ BM a2H7@+QKT2i2M+2 �M/ h�bF@p�Hm2 BM T`BK�`v �M/ b2+QM/�`v b+?QQHX

dy



*?�Ti2` j

J2/B�iBM; _QH2 Q7 a+?QQH :`�/2b
*?�M;2 #2ir22M o2`#�H �#BHBiv �M/
P++mT�iBQM�H �bTB`�iBQMb
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jXR AMi`Q/m+iBQM

1/m+�iBQM�H �M/ Q++mT�iBQM�H �bTB`�iBQMb `272` iQ i?2 2/m+�iBQM�H �ii�BMK2Mi U2X;X, *QK@
TmHbQ`v a+?QQHBM;- "�+?2HQ`- J�bi2`- 2i+XV �M/ i?2 Q++mT�iBQM�H bi�imb U2X;X, K�M�;2`B�H-
K�Mm�H- 2i+XV i?�i bim/2Mib rQmH/ r�Mi iQ 2p2Mim�HHv �+?B2p2X _2b2�`+? QM 2/m+�iBQM�H �M/
Q++mT�iBQM�H �bTB`�iBQMb ?�b ;�BM2/ TQTmH�`Biv /m2 iQ Bib TQr2` iQ T`2/B+i v2�`b Q7 7Q`K�H
2/m+�iBQM �M/ Q++mT�iBQM bi�imb H�i2` BM HB72 U>2;M�- kyR9VX AM 7�+i- 2/m+�iBQM�H �bTB`�iBQMb
�i �;2 Rj@Re +�M T`2/B+i /Bz2`2M+2b BM 2/m+�iBQM�H �ii�BMK2Mi- Q++mT�iBQM�H bi�imb- �M/
BM+QK2 Ry@jy v2�`b H�i2` Ua+?QQM �M/ S�`bQMb- kyykc a+?QQM �M/ SQH2F- kyRRV- 2p2M r?2M
+QMi`QHHBM; 7Q` +Q;MBiBp2 �#BHBiv U"2`;K�M 2i �HX- kyR8VX

.2bTBi2 i?2 ;2M2`�H #2HB27 `2;�`/BM; BM/BpB/m�HǶb �;2M+v Qp2` i?2B` +�`22` TH�Mb- 2/m+�iBQM�H
�M/ Q++mT�iBQM�H �bTB`�iBQMb �`2 MQi Dmbi � K�ii2` Q7 7`22 +?QB+2 U:Qii7`2/bQM �M/ "2+F2`-
RN3Rc G2Mi 2i �HX- kyykVX J�Mv 7�+iQ`b b?�T2 �M/ HBKBi bim/2MibǶ �bTB`�iBQMb- K�BMHv, +Q;MB@
iBp2 �#BHBiv- b2H7@+QKT2i2M+2- 2/m+�iBQM�H �+?B2p2K2Mi- aQ+BQ@1+QMQKB+ ai�imb Ua1aV #�+F@
;`QmM/ �M/ QTTQ`imMBiB2b- �b r2HH �b +mHim`�H +QMi2ti- �M/ b2t bi2`2QivT2bX h?2b2 T`2/B+iQ`b
BMi2`irBM2- K�FBM; 2/m+�iBQM�H �M/ Q++mT�iBQM�H �bTB`�iBQMb i?2 #vT`Q/m+i Q7 � +QKTH2t
bvbi2K Q7 BMi2`�+iBQMbX h?Bb bim/v rBHH 7Q+mb QM i?2 K2/B�iBM; `QH2 i?�i ;`�/2bǶ +?�M;2
?�b #2ir22M p2`#�H �#BHBiv �M/ Q++mT�iBQM�H �bTB`�iBQM +?�M;2X h?2 `2bi Q7 i?2 KQ/2`�iBM;
7�+iQ`b rBHH #2 7m`i?2` /Bb+mbb2/ BM a2+iBQM dXjXkX

jXRXR h?2Q`B2b QM 1/m+�iBQMfP++mT�iBQM�H �bTB`�iBQMb *?�M;2

h?2Q`B2b 2tTH�BMBM; i?2 Q`B;BM �M/ 2pQHmiBQM Q7 2/m+�iBQM�H �M/ Q++mT�iBQM�H �bTB`�iBQMb
+�M #2 `Qm;?Hv /BpB/2/ BMiQ bQ+B�H �M/ +QKT`2?2MbBp2 U7Q` �M 2ti2MbBp2 `2pB2r b22 >v/2-
kyR9- Q` ai2r�`/@qBHHB�Kb- kykRVX aQ+B�H i?2Q`B2b 2KT?�bBx2 ?Qr bQ+B�H �M/ +mHim`�H 7�+@
iQ`b +�M b?�T2 BM/BpB/m�HbǶ 2/m+�iBQM�H �M/ Q++mT�iBQM�H �bTB`�iBQMb i?`Qm;? `2BM7Q`+2K2Mib
U2X;X, G2Mi- "`QrM- �M/ >�+F2iiǶb- kyyk- aQ+B�H *Q;MBiBp2 *�`22` h?2Q`vV- TQr2` BM2[m�HBiB2b
�M/ i?2 /BpBbBQM Q7 H�#Q` 7Q`+2 U2X;X, aQ+B�H _QH2 h?2Q`vV- �b r2HH �b- b2t@bi2`2QivT2b �M/
b2t@`QH2b U2X;X, :2M/2` aQ+B�HBx�iBQM i?2Q`vVX *QKT`2?2MbBp2 i?2Q`B2b HBF2 1++H2bǶb URN3jV

dk



1tT2+i�M+v@o�Hm2 h?2Q`v Ub22 *?�Ti2` kV- >QHH�M/Ƕb URN8NV i?2Q`v Q7 pQ+�iBQM�H BMi2`2bib
Q` :Qii7`2/bQMǶb URN3RV i?2Q`v Q7 *B`+mKb+`BTiBQM �M/ *QKT`QKBb2- 2tTQb2 � KQ`2 #�H�M+2/
pB2r Q7 #Qi? #BQHQ;B+�H T`2/BbTQbBiBQMb �M/ bQ+B�H T`2bbm`2bX h?Bb rB/2 `�M;2 Q7 i?2Q`B2b b?Qrb
i?2 +QKTH2t M�im`2 Q7 Q++mT�iBQM�H �bTB`�iBQMb �M/ `2~2+ib i?2 B/2� i?�i 2p2`v KQ/2H r2
mb2 iQ /2b+`B#2 i?2K Ĝ 2p2M i?2 KQbi +QKTH2t QM2b Ĝ rBHH biBHH #2 7�` 7`QK i?2 `2�HBivX h?2b2
Bbbm2b rBHH #2 /Bb+mbb2/ BM KQ`2 /2Ti? BM *?�Ti2` d #mi- 7Q` MQr- A rBHH BMi`Q/m+2 i?`22
i?2Q`B2b �`QmM/ i?2 Q`B;BM �M/ +?�M;2 Q7 Q++mT�iBQM�H �bTB`�iBQMbX

>QHH�M/Ƕb URN8NV i?2Q`v Q7 pQ+�iBQM�H BMi2`2bib- ?�b #22M rB/2Hv mb2/ iQ 2tTHQ`2 ivT2b Q7 Q+@
+mT�iBQM�H �bTB`�iBQMbX >QHH�M/Ƕb URN8NV i?2Q`v +�i2;Q`Bx2b Q++mT�iBQMb BMiQ 2MpB`QMK2MibX
1�+? 2MpB`QMK2Mi Bb bmBi2/ iQ BM/BpB/m�Hb rBi? � bT2+B}+ BMi2`2biĜ BX2X T2`bQM�HBiv i`�Bib- �T@
iBim/2b- �M/ BMi2`2bibX >QHH�M/ /2p2HQT2/ bBt Q`B2Mi�iBQMb UBX2X `2�HBbiB+- BMi2HH2+im�H- bQ+B�H-
+QMp2MiBQM�H- 2Mi2`T`BbBM;- �M/ �`iBbiB+c b22 *?�Ti2` e 7Q` KQ`2 /2i�BHbVX >QHH�M/Ƕb Q`B2M@
i�iBQMb +�M #2 K2�bm`2/ i?`Qm;? [m2biBQMM�B`2b HBF2 i?2 oQ+�iBQM�H S`272`2M+2 AMp2MiQ`vX
�++Q`/BM; iQ >QHH�M/- bim/2MibǶ b2H7@FMQrH2/;2 Q7 i?2B` +Q;MBiBp2 �#BHBiv �M/ bFBHHb rQmH/
�HHQr i?2K iQ }M/ i?2B` #2bi Q++mT�iBQM K�i+?X

�MQi?2` �TT`Q�+? Bb :Qii7`2/bQMǶb URN3RV i?2Q`v Q7 *B`+mKb+`BTiBQM �M/ *QKT`QKBb2 r?B+?
?�b #22M rB/2Hv mb2/ iQ 2tTHQ`2 +?�M;2b BM Q++mT�iBQM�H �bTB`�iBQMbX >2` `2b2�`+? b?Qr2/
i?�i T2QTH2 T2`+2Bp2 Q++mT�iBQMb bBKBH�`Hv `2;�`/H2bb Q7 i?2B` b2t- a1a- 2/m+�iBQM�H H2p2H-
�M/ 2i?MB+Biv- bQ i?2`2 Bb � mMBp2`b�H KBM/@K�T Q7 Q++mT�iBQMb `2;�`/BM; i?2B` b2t ivT2 �M/
T`2biB;2X �//BiBQM�HHv- T2QTH2 ?QH/ #2HB2p2b �#Qmi r?�i Bb �TT`QT`B�i2 �M/ �++2bbB#H2 7Q`
i?2K �++Q`/BM; iQ i?2B` b2t- +Q;MBiBp2 �#BHBiv- �M/ a1aX

�++Q`/BM; iQ :Qii7`2/bQM URN3RV- Q++mT�iBQM�H �bTB`�iBQMb /2T2M/ QM irQ F2v T`Q+2bb2b �M/
7Qm` /2p2HQTK2Mi�H bi�;2bX h?2b2 /2p2HQTK2Mi�H bi�;2b +?�M;2 �b BM/BpB/m�Hb BMi2`BQ`Bx2 BM@
+`2�bBM;Hv �#bi`�+i MQiBQMb Q7 i?2B` B/2MiBiv, b2t- bQ+B�H +H�bb- �#BHBiv b2H7@+QM+2Ti UBX2X ?Qr
T2QTH2 rQmH/ /2b+`B#2 i?2Kb2Hp2bV- �M/ T2`bQM�H BMi2`2bi Q` p�Hm2bX AM 2�`Hv +?BH/?QQ/ Uai�;2
RV- +?BH/`2M M�K2 K�;B+�H +?�`�+i2`b Q` �/mHi `QH2b �b i?2B` Q++mT�iBQM�H �bTB`�iBQMbX �+`Qbb
T`BK�`v b+?QQH- bim/2Mib #2+QK2 �r�`2 Q7 b2t /Bz2`2M+2b �M/- /m2 iQ i?2B` /B+?QiQKQmb

dj



i?BMFBM;- i?2v QMHv �b+`B#2 iQ b2t@ivTB+�H #2?�pBQ`b �M/ �bTB`�iBQMb Uai�;2 kV rBi?Qmi BK@
THvBM; � /2p�Hm�iBQM Q7 i?2B` b2tX �7i2` KmHiBTH2 b+?QQH 722/#�+F 2tT2`B2M+2b �M/ +QMi�+i
rBi? � rB/2` `�M;2 Q7 bQ+B�H ;`QmTb- bim/2Mib ;�BM BMbB;?ib QM i?2B` bQ+B�H +H�bb �M/ +Q;MBiBp2
�#BHBiv- r?B+? �HHQrb i?2K iQ 2p�Hm�i2 Q++mT�iBQMb �++Q`/BM; iQ bQ+B�H T`2biB;2 �M/ +Q;MB@
iBp2 /2K�M/- BM �//BiBQM iQ b2t bi2`2QivT2b Uai�;2 jVX h?`Qm;? b2+QM/�`v b+?QQH bim/2Mib
bi�`i p�HmBM; Q++mT�iBQMb +QKT�iB#H2 rBi? i?2B` T2`bQM�HBiB2b- p�Hm2b- �M/ BMi2`2bib Uai�;2
9VX h?`Qm;?Qmi i?2b2 7Qm` bi�;2b- i?2`2 �`2 irQ F2v T`Q+2bb2b i?�i M�``Qr /QrM i?2 �Hi2`@
M�iBp2b, +B`+mKb+`BTiBQM �M/ +QKT`QKBb2 U:Qii7`2/bQM �M/ G�T�M- RNNdVX *B`+mKb+`BTiBQM
`272`b iQ i?2 T`Q+2bb #v r?B+? BM/BpB/m�Hb +?QQb2 � b2i Q7 �++2Ti�#H2 Q++mT�iBQMb- i?Bb Bb- Q+@
+mT�iBQMb rBi?BM iQH2`�#H2@b2t@#QmM/�`B2b- iQH2`�#H2@2zQ`i@#QmM/�`B2b- �M/ iQH2`�#H2@T`2biB;2@
#QmM/�`B2bX *QKT`QKBb2 `272`b iQ KQK2Mib r?2M BM/BpB/m�Hb /Bb+�`/ i?2B` T`272``2/ QTiBQMb
r?2M 7�+2/ rBi? HBKBi�iBQMb `2;�`/BM; Q++mT�iBQMbǶ �++2bbB#BHBiv �M/ bmBi�#BHBiv UBX2X �bTB`�@
iBQMb pbX 2tT2+i�iBQMbVX *QKT`QKBb2b i2M/ iQ 7QHHQr � bT2+B}+ ?B2`�`+?v iQ T`2b2`p2 2H2K2Mib
+Q`2 iQ i?2B` b2H7@+QM+2Ti, }`bi T2QTH2 `2HBM[mBb? +QKT�iB#BHBiv rBi? i?2B` BMi2`2bib- i?2M T`2b@
iB;2- �M/ }M�HHv- b2t@bi2`2QivT2/X

�MQi?2` `2H2p�Mi KQ/2H Bb G2Mi �M/ +QHH2�;m2bǶ aQ+B�H *Q;MBiBp2 *�`22` h?2Q`v Ua**hVX
�++Q`/BM; iQ i?2K- BM/BpB/m�Hb bi�`i rBi? +2`i�BM T`2/BbTQbBiBQMb /2i2`KBM2/ #v +QMi2tim�H
7�+iQ`b HBF2 i?2B` a1a- b2t- �M/ `�+2X h?2b2 T`2/BbTQbBiBQMb H2�/ bim/2Mib BMiQ bT2+B}+ H2�`M@
BM; 2tT2`B2M+2bX aim/2Mib bi�`i #mBH/BM; BMi2`2bib QM i?2 �+iBpBiB2b BM r?B+? i?2v T2`+2Bp2
i?2Kb2Hp2b �b KQ`2 +QKT2i2MiX AMi2`2bi �M/ b2H7@2{+�+v UBX2X bim/2MiǶb b2H7@T2`+2Bp2/ �#BHBiv
iQ Q#i�BM � /2bB`2/ Qmi+QK2 i?`Qm;? i?2B` �+iBQMbV 722/ BMiQ 2�+? Qi?2` i?`Qm;? T`�+iB+2X
h?Bb TQbBiBp2 722/#�+F HQQT 7m`i?2` 2M+Qm`�;2b Q` /Bb+Qm`�;2b bim/2MibǶ BMi2`2bib QM bT2@
+B}+ �+iBpBiB2bX G2Mi 2i �HX UkyykV ?vTQi?2bBx2 i?�i i?Bb 722/#�+F HQQT +QMiBMm2b /2p2HQTBM;
i?`Qm;?Qmi �M BM/BpB/m�HǶb HB72bT�MX

h?2b2 i?`22 i?2Q`B2b U�M/ �HbQ 1++H2Ƕb 2tT2+i�M+v@p�Hm2 i?2Q`vc b22 *?�Ti2` kV b?�`2 i?2 ?v@
TQi?2bBb i?�i 722/#�+F 2tT2`B2M+2b b?�T2 bim/2MiǶb BMi2`2biX h?2`27Q`2- 722/#�+F 2tT2`B2M+2b
b?QmH/ #2 +QMbB/2`2/ � `2H2p�Mi 7�+iQ` BM~m2M+BM; Q++mT�iBQM�H �bTB`�iBQMbX �MQi?2` +QK@

d9



KQM /2MQKBM�iQ` Bb i?2 B/2� Q7 � T2`bQM@iQ@Q++mT�iBQM K�i+?X �++Q`/BM; iQ :Qii7`2/bQM-
i?Bb K�i+? /2T2M/b QM bQK2 +QMi2tim�H 7�+iQ`b �b r2HH �b T2`bQM�HBiv- BMi2`2bib- �M/ �+im�H
+Q;MBiBp2 �#BHBiB2bX aBKBH�`Hv- 7Q` >QHH�M/ Bi ?�b iQ /Q rBi? �M BM/BpB/m�HǶb T2`bQM�HBiv- BMi2`@
2bib- �M/ +Q;MBiBp2 �#BHBiB2bX G�biHv- G2Mi �M/ +QHH2�;m2b +QMbB/2`2/ 2MpB`QMK2Mi�H 7�+iQ`b
�b r2HH �b i?2 BM/BpB/m�HǶb T2`+2Bp2/ �#BHBivX h?2 K�BM /Bz2`2M+2 #2ir22M i?2 i?2Q`v Q7 *B`@
+mKb+`BTiBQM �M/ *QKT`QKBb2 �M/ i?2 a**h 2t2KTHB}2b r?�i r�b �H`2�/v K2MiBQM2/ BM
a2+iBQM RX9 `2;�`/BM; i?2 2t+BbBQM #2ir22M +Q;MBiBp2 �#BHBiv �M/ 1/m+�iBQM�H `2b2�`+?X "Qi?
i?2Q`B2b �+FMQrH2/;2 i?2 `QH2 Q7 �#BHBiB2b #mi �//`2bb Bi /Bz2`2MiHv, i?2 a**h i?2Q`v mb2b
b2H7@+QKT2i2M+2 r?BH2 i?2 i?2Q`v Q7 *B`+mKb+`BTiBQM �M/ *QKT`QKBb2 BM+Hm/2b i?2 �+im�H
+Q;MBiBp2 �#BHBivX

jXRXk *?�M;2b BM 2/m+�iBQM�H �M/ Q++mT�iBQM�H �bTB`�iBQMb

GQr 2i �HX Ukyy8V- K2i�@�M�Hvx2/ ee bim/B2b �M/ 7QmM/ i?�i Q++mT�iBQM�H T`272`2M+2b `2@
K�BM2/ `2�bQM�#Hv bi�#H2 7`QK T`BK�`v b+?QQH iQ �/mHi?QQ/X aT2+B}+ /2;`22b HBF2 �`i- �`@
+?Bi2+im`2- �M/ p2i2`BM�`v KB;?i #2+QK2 H2bb TQTmH�` �+`Qbb T`BK�`v b+?QQH- Qi?2`b F22T
bi�#H2 UBX2X b+B2M+2b �M/ i2�+?BM;V- �M/ Qi?2`b BM+`2�b2 i?2B` TQTmH�`Biv Ĝ BX2X bQ+B�H r2H7�`2
�M/ Mm`bBM; U:Q`2 2i �HX- kyRdc :Qii7`2/bQM- RNdNVX h?2 mb2 Q7 K�;B+�H +?�`�+i2`b /2+HBM2b
�+`Qbb T`BK�`v �M/ b2+QM/�`v b+?QQH U>2HrB;- kyyRVX �b T`BK�`v b+?QQH bim/2Mib ;`Qr- i?2v
MQ HQM;2` DmbiB7v i?2B` �bTB`�iBQMb #�b2/ QM i?2B` BMi2`2bi #mi QM i?2B` �#BHBiB2b U:Q`2 2i �HX-
kyR8VX aQK2 bim/B2b `2TQ`i bK�HH /2+HBM2b BM Q++mT�iBQM�H �bTB`�iBQMb i?`Qm;? b2+QM/�`v
b+?QQH U:Qii7`2/bQM- RN3Rc >2HrB;- kyyRc G22 �M/ _QD2rbFB- kyRkc a?�TF� 2i �HX- kyyeVX �/@
/BiBQM�HHv- `2b2�`+? bm;;2bi i?�i HQr@a1a bim/2Mib ?�p2 HQr2` Q++mT�iBQM�H �bTB`�iBQMb- #mi
i?2v �`2 �b bi�#H2 �b 7Q` ?B;?@a1a bim/2Mib U:Qii7`2/bQM- RN3RVX hQ;2i?2`- i?2b2 bim/B2b
bm;;2bi i?�i T`BK�`v b+?QQH bim/2Mib �H`2�/v ?�p2 Q++mT�iBQM�H T`272`2M+2b- #mi i?2v �/Dmbi
i?2K �b i?2v ;�BM KQ`2 BMbB;?ib QM i?2B` �#BHBiB2b �M/ QM i?2 rQ`FBM; QTTQ`imMBiB2b i?2v
KB;?i ?�p2 U:Qii7`2/bQM- RNdNc >QHH�M/- RN8NVX

�b T`2pBQmbHv K2MiBQM2/- Q++mT�iBQM�H �bTB`�iBQMb ?�p2 #22M mb2/ iQ T`2/B+i 2/m+�iBQM�H
�ii�BMK2Mi �M/ Q++mT�iBQM�H bi�imb BM �/mHi?QQ/ U2X;X, *`QHH- kyy3c a+?QQM �M/ S�`bQMb-
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kyykVX h?mb- Bi Bb BKTQ`i�Mi iQ mM/2`bi�M/ i?2 7�+iQ`b BM~m2M+BM; Bib +?�M;2b HBF2 +Q;MBiBp2
�#BHBiv �M/ 2/m+�iBQM�H �+?B2p2K2MiX

jXRXj *Q;MBiBp2 �#BHBiv- 2/m+�iBQM�H �+?B2p2K2Mi- �M/ �bTB`�iBQMb

6QHHQrBM; i?2 i?2Q`2iB+�H 7`�K2rQ`Fb T`2pBQmbHv /Bb+mbb2/- Q++mT�iBQM�H �bTB`�iBQMb b?QmH/
#2 `2H�i2/ iQ +Q;MBiBp2 �#BHBiv �M/ 2/m+�iBQM�H �+?B2p2K2MiX PM i?2 QM2 ?�M/- +Q;MBiBp2
�#BHBiv ?�b #22M +QMbBbi2MiHv `2H�i2/ iQ ?B;?2` 2/m+�iBQM�H U�M/2`bbQM 2i �HX- kyR9c .m#Qr
2i �HX- kyyNV �M/ Q++mT�iBQM�H �bTB`�iBQMb U*Q+?`�M 2i �HX- kyRRc .m#Qr 2i �HX- kyyNc a+?QQM-
kyyRc a+?QQM �M/ SQH2F- kyRRVX �//BiBQM�HHv- _Qi? 2i �HX UkyR8VǶb K2i�@�M�HvbBb b?Qr2/ �
X8y +Q``2H�iBQM #2ir22M +Q;MBiBp2 �#BHBiv �M/ b+?QQH �+?B2p2K2Mi- �Hi?Qm;? bQK2 bim/B2b ?�p2
7QmM/ +Q``2H�iBQMb �b bi`QM; �b Xd9 U�M/2`bbQM 2i �HX- kyR9V Q` X3R U.2�`v 2i �HX- kyydVX

PM i?2 Qi?2` ?�M/- `2b2�`+? ?�b b?QrM i?�i 2/m+�iBQM�H �+?B2p2K2Mi Bb �HbQ `2H�i2/ iQ ?B;?2`
Q++mT�iBQM�H �bTB`�iBQMb UJ�`DQ`B#�MFb- kyykc J�m �M/ "BFQb- kyyyc S�iiQM �M/ *`22/-
kyyd�-#c _QD2rbFB- RNNec _QD2rbFB �M/ u�M;- RNNdc a+?QQM �M/ S�`bQMb- kyykV- 2p2M BM
T`BK�`v b+?QQH U"�bH2` �M/ E`B2bB- kyRNc :Q`2 2i �HX- kyR8c G22 �M/ _QD2rbFB- kyRkVX >B;?2`
b+?QQH �+?B2p2K2Mi ?�b 2p2M #22M `2H�i2/ iQ bT2+B}+ Q++mT�iBQMb �bTB`�iBQMb HBF2 2M;BM22`BM;-
�`+?Bi2+im`2- Q` K�i?2K�iB+b U>QHK2b 2i �HX- kyR3VX S�iiQM �M/ *`22/ Ukyyd�V 7QmM/ i?�i
bim/2Mib rBi? ?B;?2` 2/m+�iBQM�H �+?B2p2K2Mi MQi QMHv ?�p2 ?B;?2` Q++mT�iBQM�H �bTB`�iBQMb
#mi �`2 �HbQ KQ`2 BM7Q`K2/ QM r?�i i?�i +�`22` T�i? rQmH/ 2Mi�BH �M/ ?�p2 +H2�`2` +�`22`@
Q`B2Mi2/ ;Q�HbX aBKBH�`Hv- :Q`2 2i �HX UkyR8V b?Qr2/ i?�i ?B;?2` �+?B2p2K2Mi BM T`BK�`v
b+?QQH r�b `2H�i2/ iQ ?B;?2` +2`i�BMiv BM Q++mT�iBQM�H �bTB`�iBQMbX

jXRX9 h?2 `QH2 Q7 2/m+�iBQM�H �+?B2p2K2Mi BM Q++mT�iBQM�H �bTB`�@

iBQMb +?�M;2

S`2pBQmb `2b2�`+? ?�b b?QrM i?�i +Q;MBiBp2 �#BHBiv- 2/m+�iBQM�H �ii�BMK2Mi- �M/ Q++mT�iBQM�H
�bTB`�iBQMb +Q``2H�i2X >Qr2p2`- 72r bim/B2b ?�p2 +QMbB/2`2/ ?Qr i?2b2 p�`B�#H2b BMi2`�+i
�+`Qbb iBK2X 6`QK :Qii7`2/bQMǶb- >QHH�M/Ƕb- �M/ G2Mi �M/ +QHH2�;m2bǶ i?2Q`B2b- Bi +QmH/ #2
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�bbmK2/ i?�i URV +Q;MBiBp2 �#BHBiv BM~m2M+2b b+?QQH ;`�/2b- UkV b+?QQH ;`�/2b T`QpB/2 722/#�+F
iQ bim/2Mib QM i?2B` bi`2M;i?b �M/- BM im`M- UjV i?Bb b?�T2b i?2B` Q++mT�iBQM�H �bTB`�iBQMbX
h?Bb K2/B�iBQM `QH2 Q7 ;`�/2b +?�M;2 Bb H�`;2Hv bmTTQ`i2/ #v J�`b? �M/ +QHH2�;m2bǶ rQ`FX
h?`Qm;? b2p2`�H bim/B2b- i?2v b?Qr2/ i?�i +?BH/`2M BM KQ`2 BMi2HH2+im�HHv b2H2+iBp2 ;`QmTb
?�/ HQr2` b2H7@T2`+2Bp2/ �#BHBiv Q` b2H7@+QKT2i2M+2 i?�M +?BH/`2M rBi? i?2 b�K2 �#BHBiv BM H2bb
b2H2+iBp2 +H�bb`QQKb U"�+?K�M �M/ PǶJ�HH2v- RN3ec J�`b?- RN39- RN3dc J�`b? 2i �HX- RNN8c
J�`b? �M/ >�m- kyyjVX h?2b2 }M/BM;b H2/ i?2K iQ /2p2HQT i?2B` ǳ"B;@6Bb?@GBiiH2@SQM/Ǵ
2z2+i `2~2+iBM; i?�i i?2 b+?QQH +QMi2ti b?�T2b bim/2MibǶ #2HB2p2b BM i?2B` QrM �#BHBiB2bX 6QH@
HQrBM; i?Bb B/2�- .�pBb URNeeV 2KT?�bBx2/ i?�i ;`�/2b `2T`2b2Mi i?2 KQbi Q#D2+iBp2 �p�BH�#H2
bi�M/�`/ �;�BMbi r?B+? bim/2Mib +QmH/ +QKT�`2 2�+? Qi?2`X

.�pBb- �b r2HH �b J�`b? �M/ +QHH2�;m2b `2b2�`+? 72/ BMiQ i?2 *B`+mKb+`BTiBQM �M/ *QKT`QKBb2
i?2Q`v �M/ BMiQ i?2 a**h- �b #Qi? �+FMQrH2/;2 i?2 `2H2p�Mi `QH2 Q7 722/#�+F 2tT2`B2M+2b QM
Q++mT�iBQM�H �bTB`�iBQMbX �Hi?Qm;? i?2`2 Bb MQi � HQi Q7 `2b2�`+? bT2+B}+�HHv +Q``2H�iBM; 2/m@
+�iBQM�H �+?B2p2K2Mi +?�M;2 �M/ Q++mT�iBQM�H �bTB`�iBQM +?�M;2- a?�TF� 2i �HX UkyyeV 7QmM/
i?�i HQr 2/m+�iBQM�H �+?B2p2K2Mi �`QmM/ �;2 R9 T`Q/m+2/ � KQ`2 `�TB/ /2+`2�b2 Q7 Q++mT�@
iBQM�H �bTB`�iBQMb iQr�`/b i?2 2M/ Q7 b2+QM/�`v b+?QQHX PM i?2 +QMi`�`v- ?B;? 2/m+�iBQM�H
�+?B2p2K2Mi r�b `2H�i2/ iQ � KQ`2 ;`�/m�H �M/ HBM2�` /2+`2�b2 Q7 Q++mT�iBQM�H �bTB`�iBQMb
�+`Qbb ?B;? b+?QQHX �//BiBQM�HHv- .2bC�`/BMb 2i �HX UkyRNV 7QmM/ i?�i ;`�/2b BKT`Qp2K2Mi
#2ir22M �;2b R9 �M/ Rd `2H�i2/ iQ �M BM+`2�b2 BM 2/m+�iBQM�H �bTB`�iBQMbX hQ;2i?2`- i?2b2
bim/B2b b?Qr i?�i ;`�/2b T2` b2- #mi �HbQ ;`�/2bǶ +?�M;2 +�M BM~m2M+2 bim/2MibǶ Q++mT�iBQM�H
�bTB`�iBQMbX

jXRX8 amKK�`v �M/ ?vTQi?2bBb

AM bmKK�`v- 2/m+�iBQM�H �M/ Q++mT�iBQM�H �bTB`�iBQMb �`2 MQi � K�ii2` Q7 7`22 +?QB+2- i?2`2
�`2 +2`i�BM 7�+iQ`b i?�i b?�T2 i?2K- HBF2 �+im�H +Q;MBiBp2 �#BHBiv �M/ 722/#�+F 2tT2`B2M+2bX
a2p2`�H KQ/2Hb ?�p2 #22M T`QTQb2/ iQ b?Qr ?Qr i?2b2 7�+iQ`b +QMi`B#mi2 iQ Q++mT�iBQM�H
�bTB`�iBQMbX :Qii7`2/bQMǶb URN3RV i?2Q`v Q7 *B`+mKb+`BTiBQM �M/ *QKT`QKBb2 Bb �KQM; i?2
KQbi +QKT`2?2MbBp2 QM2b- #mi >QHH�M/Ƕb pQ+�iBQM�H BMi2`2bib i?2Q`v �M/ G2Mi �M/ +QHH2�;m2b

dd



aQ+B�H *Q;MBiBp2 *�`22` h?2Q`v Ua**hV- �HbQ +QMbB/2` i?2 `QH2 Q7 +Q;MBiBp2 �#BHBiB2b �M/
722/#�+F 2tT2`B2M+2bX

h?Bb bim/v i2bib i?2 K2/B�iBM; `QH2 Q7 ;`�/2b +?�M;2 #2ir22M �+im�H p2`#�H �#BHBiv �M/ Q++m@
T�iBQM�H �bTB`�iBQM +?�M;2X 6QHHQrBM; T`2pBQmb `2b2�`+?- A ?vTQi?2bBx2 i?�i H�`;2` +?�M;2b BM
;`�/2b b?QmH/ +QMi`B#mi2 iQ H�`;2` +?�M;2b BM Q++mT�iBQM�H �bTB`�iBQMb �b bim/2Mib rBHH ?�p2
iQ `2@2p�Hm�i2 r?2i?2` i?2v �`2 � ;QQ/ K�i+? 7Q` i?Qb2 Q++mT�iBQMbX

jXk J2i?Q/b

jXkXR a�KTH2

6Q` i?Bb bim/v r2 mb2/ h?2 JBHH2MMBmK *Q?Q`i aim/v UJ*aV- � HQM;Bim/BM�H bim/v Q7 +?BH/`2M
#Q`M BM i?2 lMBi2/ EBM;/QK #2ir22M kyyy �M/ kyyR USH2rBb 2i �HX- kyydVX AM i?2 J*a-
+?BH/`2M ?�p2 #22M i2bi2/ 2p2`v k@j v2�`b bBM+2 i?2v r2`2 MBM2 KQMi?b QH/X AM i?Bb bim/v
r2 mb2/ /�i� 7`QK i?2 r�p2b 9- 8- �M/ e- r?2M T�`iB+BT�Mib r2`2 d- RR- �M/ R9 v2�`b QH/
`2bT2+iBp2HvX h?2`2 r�b 9yW �ii`BiBQM #2ir22M i?2 }`bi �M/ i?2 bBti? r�p2b UjW #2ir22M �;2b
d �M/ RR- 3W #2ir22M �;2b RR �M/ R9- JQbi�7� �M/ SHQm#B/Bb- kyRdVX 6�KBHB2b i?�i /`QTT2/
Qmi /B/ MQi ?�p2 bB;MB}+�MiHv HQr2` BMBiB�H bQ+BQ2+QMQKB+@bi�imb ᆀϵUN- L43e9kV4 R9X3d- T
=Xy8X �//BiBQM�HHv- i?2`2 r2`2 �HKQbi MQ /Bz2`2M+2b #2ir22M +?BH/`2M r?Q T�`iB+BT�i2/ BM
i?2 i?`22 r�p2b �M/ i?Qb2 r?Q /`QTT2/ Qmi QM i?2 H�bi QM2 BM `2;�`/b iQ ;`�/2b �p2`�;2 �i
�;2 d U/4Xy9V- ;`�/2b �i �;2 RR U/4@XydV- Q` �bTB`�iBQMb �i �;2 RR U/4XyeVX �HH /Bz2`2M+2b
r2`2 p2`v bK�HH �++Q`/BM; iQ *Q?2M URNNkVX 6Q` � /2i�BH /2b+`BTiBQM Q7 i?2 /�i� +QHH2+iBQM
T`Q+2bb �b r2HH �b i?Bb bm#b�KTH2 /2KQ;`�T?B+b b22 *?�Ti2` kX

jXkXk J�i2`B�Hb

AM i?Bb bim/v r2 mb2/ +Q?Q`i K2K#2`bǶ /�i� QM i?2B` b2t- p2`#�H �#BHBiB2b- ;`�/2b- �M/ Q++m@
T�iBQM�H �bTB`�iBQMbX h�#H2 jXR +QMi�BM i?2 /2b+`BTiBp2 bi�iBbiB+b Q7 p2`#�H �#BHBiB2b- ;`�/2b-
�M/ Q++mT�iBQM�H �bTB`�iBQMbX
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o2`#�H �#BHBivX S�`iB+BT�Mib +QKTH2i2/ i?2 qQ`/ _2�/BM; bm#b+�H2 7`QK i?2 "`BiBb? �#BHBiv
a+�H2b U"�aV �i �;2 d U1HHBQii- RN3eVX AM i?Bb i�bF `2bTQM/2Mib �`2 ;Bp2M � HBbi Q7 rQ`/b i?�i
i?2v ?�p2 iQ `2�/ �HQm/X qQ`/b �`2 Q`;�MBx2/ BM BM+`2�bBM; /B{+mHiv H2p2HbX

a2H7@`2TQ`i2/ �bTB`�iBQMbX S�`iB+BT�Mib `2TQ`i2/ i?2B` Q++mT�iBQM�H �bTB`�iBQMb �i �;2 RR �M/
R9X h?Bb �;2 `�M;2 `Qm;?Hv +Q``2bTQM/b iQ ai�;2 j BM :Qii7`2/bQMǶb URN3RV i?2Q`v Q7 *B`+mK@
b+`BTiBQM �M/ *QKT`QKBb2 BM r?B+? bim/2Mib ?�p2 U�V /BbKBbb2/ BK�;BM�`v Q++mT�iBQMb- U#V
BMi2`BQ`Bx2/ b2t@`2H�i2/ bi2`2QivT2b `2;�`/BM; Q++mT�iBQM�H �bTB`�iBQMb- �M/ U+V �`2 bi�`iBM;
iQ mb2 b+?QQH 722/#�+F 2tT2`B2M+2b iQ ;�m;2 r?�i Q++mT�iBQMb +QmH/ }i i?2B` �#BHBiB2bX P+@
+mT�iBQM�H �bTB`�iBQMb r2`2 `2+Q`/2/ i?`Qm;? i?2 [m2biBQM, ǳq?2M vQm ;`Qr mT r?�i rQmH/
vQm HBF2 iQ #2\ǴX _2bTQMb2b r2`2 +Q/2/ �++Q`/BM; iQ i?2 ai�M/�`/ P++mT�iBQM�H *H�bbB}+�@
iBQM UaP*kyRyV �M/ � ǳMQi +Q/�#H2Ǵ +�i2;Q`v 7Q` �Mbr2`b HBF2 ǳrQ`F2`Ǵ- ǳ/�/Ǵ- ǳKmKǴ- 2i+X
AM i?2 lE- i?2 ai�M/�`/ P++mT�iBQM�H *H�bbB}+�iBQM r�b }`bi Tm#HBb?2/ BM RNNy iQ `2TH�+2
#Qi? i?2 *H�bbB}+�iBQM Q7 P++mT�iBQMb RN3y U*P 3yV �M/ i?2 *H�bbB}+�iBQM Q7 P++mT�iBQMb
�M/ .B+iBQM�`v Q7 P++mT�iBQM�H hBiH2b U*P.PhVX h?2 aP* Ny r�b bm#biBimi2/ 7Q` aP*kyyy
bQ i?�i Bb K�i+?2/ i?2 L�iBQM�H ai�iBbiB+b aQ+BQ@2+QMQKB+ *H�bbB}+�iBQM ULa@a1*V #2ii2`X
h?2 BM+`2�bBM; p�`B2iv Q7 DQ#b H2�/ iQ bQK2 +?�M;2b �M/ i?2 aP*kyyy r�b bm#biBimi2/ #v
i?2 aP*kyRyX "Qi? aP*kyyy �M/ aP*kyRy ?�p2 i?2 b�K2 K�BM ;`QmTb- #mi bm#;`QmTb
BM aP*kyRy �`2 bHB;?iHv KQ`2 Mm�M+2/ U:`2�i "`Bi�BM 2i �HX- kyRyV, K�M�;2`b �M/ b2MBQ`
Q{+B�Hbc T`Q72bbBQM�H Q++mT�iBQMbc �bbQ+B�i2 T`Q72bbBQM�Hb �M/ i2+?MB+�H Q++mT�iBQMbc �/KBM@
Bbi`�iBp2 �M/ b2+`2i�`B�H Q++mT�iBQMbc bFBHH2/ i`�/2 Q++mT�iBQMbc b�H2b �M/ +mbiQK2` b2`pB+2
Q++mT�iBQMbc T`Q+2bb- TH�Mi �M/ K�+?BM2 QT2`�iBp2bc �M/ 2H2K2Mi�`v Q++mT�iBQMbX

:`�/2bX S�`iB+BT�MiǶb ;`�/2b r2`2 `2TQ`i2/ #v i?2B` i2�+?2`b i?`Qm;? � 8 TQBMi GBF2`i@
b+�H2 `�M;BM; 7`QK ǳr2HH �#Qp2 i?2 �p2`�;2Ǵ iQ ǳr2HH #2HQr i?2 �p2`�;2ǴX q2 mb2/ 1M;HBb?-
J�i?2K�iB+b- �M/ a+B2M+2 ;`�/2b �i �;2 d �M/ RRX
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h�#H2 jXR
.2b+`BTiBp2 bi�iBbiB+b Q7 i?2 p�`B�#H2b

J2�M a. JBMX J�tX aF2rM2bb Em`iQbBb

P`B;BM�H a�KTH2
:`�/2b 1M;HBb? q`BiBM; U�;2 dV jXy9 RXyy RXyy 8Xyy @Xy3 @X9y
:`�/2b J�i?2K�iB+b U�;2 dV jXk9 XN8 RXyy 8Xyy @Xky @XR3
:`�/2b a+B2M+2 U�;2 dV jXkj X3R RXyy 8Xyy @XRy X8N
:`�/2b 1M;HBb? U�;2 RRV jXj9 RXyk RXyy 8Xyy @Xk9 @XjN
:`�/2b J�i?2K�iB+b U�;2 RRV jX9R RXyR RXyy 8Xyy @Xkj @XjN
:`�/2b a+B2M+2 U�;2 RRV jXjd X3d RXyy 8Xyy @XRd XyN
P++mT�iBQM�H �bTB`�iBQMb U�;2 RRV eXNR RXjd RXyy NXyy @RXe9 kXej
P++mT�iBQM�H �bTB`�iBQMb U�;2 R9V dXRd RXjR RXyy NXyy @RXdj kXd3

*QKTQbBi2 a+Q`2b
:`�/2b bmK b+Q`2b U�;2 dV Xyy XNk @kXjN kXyy @XRd Xy3
:`�/2b bmK b+Q`2b U�;2 RRV Xyy XNj @kX9d RXdy @Xk9 @XRd
:`�/2b /Bz2`2M+2 @XyR XeN @9X93 kXe8 @Xy8 Xe9
P++mT�iBQM�H �bTB`�iBQMb /Bz2`2M+2 @XyR RXkj @8X8k 8Xdj Xy9 kXdk

LQi2bX a.4 ai�M/�`/ .2bpB�iBQMc JBMX4 JBMBKmK TQbbB#H2 p�Hm2c J�tX4 J�tBKmK TQbbB#H2 p�Hm2X

jXj �M�HvbBb

Pm` BM/2T2M/2Mi p�`B�#H2 r�b o2`#�H �#BHBiv �i �;2 d �M/ Qm` Qmi+QK2 p�`B�#H2 r�b P+@
+mT�iBQM�H �bTB`�iBQMb +?�M;2 #2ir22M �;2b RR �M/ R9X "Qi? K2�bm`2b r2`2 bi�M/�`/Bx2/X
Pm` K2/B�iQ` p�`B�#H2 r�b +?�M;2 BM :`�/2b #2ir22M �;2b d �M/ RRX h?2 Qp2`�HH ;`�/2 �i
2�+? r�p2 r�b +QKTmi2/ #v bi�M/�`/BxBM; Ux@b+Q`2V �M/ �p2`�;BM; i?`22 :`�/2b, 1M;HBb?-
J�i?2K�iB+b- �M/ a+B2M+2X �i �;2 d i?2`2 r2`2 /Bz2`2Mi ;`�/2b 7Q` 1M;HBb? r`BiBM;- `2�/BM;-
�M/ HBbi2MBM;X q2 +?Qb2 i?2 1M;HBb? r`BiBM; 7Q` ?�pBM; i?2 bi`QM;2bi +Q``2H�iBQM rBi? i?2
Qi?2` irQ bm#D2+ib U`4XeN@XdjV +QKT�`2/ rBi? i?2 HBbi2MBM; �M/ `2�/BM; 1M;HBb? U`4Xee@XdkVX

q2 +QKTmi2/ +?�M;2 BM #Qi? P++mT�iBQM�H �bTB`�iBQMb �M/ :`�/2b �b i?2 .Bz2`2M+2 a+Q`2b
#2ir22M irQ r�p2bX PM i?2 QM2 ?�M/- .Bz2`2M+2 a+Q`2b �`2 �M BMimBiBp2 r�v Q7 +QKTmiBM;
+?�M;2- i?2v �HbQ ?�p2 i?2 �/p�Mi�;2 Q7 +QMi`QHHBM; 7Q` MQM@�++QmMi2/ p�`B�#H2b r?B+? KB;?i
�z2+i K2�bm`2/ p�`B�#H2b �i #Qi? iBK2 TQBMibX PM i?2 Qi?2` ?�M/- .Bz2`2M+2 a+Q`2b �`2 MQi
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�b `2HB�#H2 �b Qi?2` K2�bm`2b Q7 +?�M;2- 7Q` i?2v �#bQ`# �Mv K2�bm`2K2Mi 2``Q` 2K#2//2/
BM 2�+? r�p2 Ub22 *?�Ti2` k 7Q` KQ`2 /2i�BHb QM .Bz2`2M+2 a+Q`2bVX

�b 6B;m`2 jXR b?Qrb- i?2 K2/B�iBQM KQ/2H r2 i2bi2/ BMpQHp2/ � /B`2+i T�i? U+V 7`QK o2`#�H
�#BHBiv �i �;2 d iQ i?2 +?�M;2 BM P++mT�iBQM�H �bTB`�iBQMb i?�i ?�TT2M2/ #2ir22M �;2b RR
�M/ R9c �b r2HH �b �M BM/B`2+i T�i? 7`QK o2`#�H �#BHBiv �i �;2 d iQ P++mT�iBQM�H �bTB`�iBQM
/Bz2`2M+2 pB� :`�/2b +?�M;2 #2ir22M �;2b d �M/ RR UT�i? �  #VRX

AM �HH Qm` �M�Hvb2b r2 BM+Hm/2/ i?2 b�KTH2 r2B;?ib /2p2HQT2/ #v 6BixbBKQMb UkyRdV iQ +QK@
T2Mb�i2 7Q` /2KQ;`�T?B+ bi`�iB}+�iBQM �M/ +Hmbi2`BM; BM i?2 J*a b�KTHBM;X

jX9 _2bmHib

q2 mb2/ JTHmb p2`bBQM 3Xj UJmi?ûM �M/ Jmi?ûM- RNN3V 7Q` Qm` �M�Hvb2bX h?2 #Bp�`B�i2
`2H�iBQM 7`QK o2`#�H �#BHBiv iQ +?�M;2 BM P++mT�iBQM�H �bTB`�iBQMb r�b bB;MB}+�Mi UԑԔԣԐ4
Xyj- TIXy8VX h?2 bi`2M;i? Q7 i?2 `2H�iBQM r�b p2`v r2�F bQ Bi KB;?i ?�p2 `2�+?2/ bB;MB}+�M+2
/m2 iQ i?2 H�`;2 b�KTH2 bBx2X

q2 i?2M BM+Hm/2/ i?2 KQ/2`�iQ`- +?�M;2 BM :`�/2b- �HQM; rBi? i?2 BM/B`2+i T�i?r�vb Ĝ BX2X �
 #X h?2 BM/B`2+i T�i? r�b MQi bB;MB}+�Mi UԑԔԣԐ4 Xyy- T4XjkV- K2�MBM; i?�i +?�M;2 BM P++m@
T�iBQM�H �bTB`�iBQMb r�b MQi /m2 iQ i?2 KQ/2`�iBM; 2z2+i Q7 :`�/2b +?�M;2X �//BiBQM�HHv-
i?2 /B`2+i T�i? U+V #2ir22M o2`#�H �#BHBiv �M/ P++mT�iBQM�H �bTB`�iBQMb +?�M;2 r�b biBHH
bB;MB}+�MiX h?Bb BKTHB2b i?�i :`�/2b +?�M;2 #2ir22M �;2b d �M/ RR- /B/ MQi BMi2`p2M2 BM i?2
`2H�iBQM #2ir22M o2`#�H �#BHBiv �M/ P++mT�iBQM�H �bTB`�iBQM +?�M;2X

RPm` Q`B;BM�H �BK r�b iQ }i � H�i2Mi /Bz2`2M+2 b+Q`2 KQ/2H iQ �bb2bb +?�M;2b BM #Qi? :`�/2b �M/ P++m@
T�iBQM�H �bTB`�iBQMbX >Qr2p2`- r2 2M+QmMi2`2/ � MmK#2` Q7 Bbbm2b BM KQ/2H 2biBK�iBQM i?�i rBHH #2 7m`i?2`
+QMbB/2`2/ BM i?2 .Bb+mbbBQM b2+iBQMX
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6B;m`2 jXR
J2/B�iBQM KQ/2H Q7 ;`�/2bǶ +?�M;2 #2ir22M p2`#�H �#BHBiv �M/ Q++mT�iBQM�H �bTB`�iBQMbǶ +?�M;2X

LQi2b, h?Bb /B�;`�K b?Qrb i?2 K2/B�iBM; `QH2 UBX2X BM/B`2+i T�i?4S�i? � S�i? #V Q7 :`�/2b
+?�M;2 #2ir22M i?2 o2`#�H �#BHBiv �M/ P++mT�iBQM�H �bTB`�iBQMb +?�M;2 US�i? +VX 1L:@
q_A:>4 1M;HBb? r`BiBM; ;`�/2c 1L:4 1M;HBb? ;`�/2c Jh>4 K�i?2K�iB+b ;`�/2bc a*A4
b+B2M+2 ;`�/2c aa;`�/2b4;`�/2b bmK b+Q`2bc :`�/2b .BzX 4 /Bz2`2M+2 b+Q`2b #2ir22M #Qi?
;`�/2bǶ bmK b+Q`2bc P++mX �bTB`�iBQMb4 Q++mT�iBQM�H �bTB`�iBQMbX

jX8 .Bb+mbbBQM

a2p2`�H i?2Q`B2b HBF2 :Qii7`2/bQMǶb i?2Q`v Q7 *B`+mKb+`BTiBQM �M/ *QKT`QKBb2- >QHH�M/Ƕb
pQ+�iBQM�H BMi2`2bib i?2Q`v �M/ G2Mi �M/ +QHH2�;m2b aQ+B�H *Q;MBiBp2 *�`22` h?2Q`v Ua**hV-
?�p2 2tTHQ`2/ i?2 7�+iQ`b BM~m2M+BM; bim/2MibǶ Q++mT�iBQM�H �bTB`�iBQMbX h?2 `QH2 Q7 +Q;MBiBp2
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�#BHBiB2b �M/ ;`�/2b Bb bmTTQ`i2/ #v i?2 i?`22 i?2Q`B2bX 6m`i?2`KQ`2- `2b2�`+? 2pB/2M+2
+H2�`Hv bmTTQ`i i?2B` ?vTQi?2b2bX h?Bb bim/v �BK2/ iQ i2bi i?2 K2/B�iBM; `QH2 Q7 ;`�/2bǶ
+?�M;2 #2ir22M p2`#�H �#BHBiv �M/ Q++mT�iBQM�H �bTB`�iBQM +?�M;2 mbBM; i?`22 r�p2b 7`QK �
HQM;Bim/BM�H bim/v BM i?2 lE- i?2 J*aX

h?Bb bim/v b?Qr2/ i?�i o2`#�H �#BHBiv r�b `2H�i2/ iQ +?�M;2b BM P++mT�iBQM�H �bTB`�iBQMb
#2ir22M �;2b RR �M/ R9X >Qr2p2`- +QMi`�`v iQ r?�i r�b ?vTQi?2bBx2/- i?Bb `2H�iBQMb?BT
r�b MQi KQ/2`�i2/ #v +?�M;2b BM :`�/2b #2ir22M �;2b d �M/ RRX h?2 Q`B;BM�H �BK r�b iQ
QT2`�iBQM�HBx2 +?�M;2 BM #Qi?- :`�/2b �M/ P++mT�iBQM�H �bTB`�iBQMb- i?`Qm;? H�i2Mi +?�M;2
b+Q`2b r?B+? �`2 KQ`2 `2HB�#H2 i?�M � `�r /Bz2`2M+2 b+Q`2 U*�bi`Q@a+?BHQ �M/ :`BKK- kyR3VX
JTHmb �M/ _ r2`2 mb2/ iQ }i i?2b2 KQ/2Hb- mbBM; � p�`B2iv Q7 /Bz2`2Mi KQ/2H B/2MiB}+�iBQM
+QMbi`�BMib �M/ bi�`iBM; p�Hm2bX >Qr2p2`- �HH KQ/2Hb 2M+QmMi2`2/ Bbbm2b rBi? i?2 +Qp�`B�M+2
K�i`B+2b `2H�i2/ iQ 2Bi?2` Q7 i?2 +?�M;2 K2�bm`2bX 6m`i?2` 2tTHQ`�iBQM Q7 i?2 .Bz2`2M+2
a+Q`2b /2b+`BTiBp2 bi�iBbiB+b bm;;2bi i?�i i?2`2 r�b +QKT�`�iBp2Hv HBiiH2 +?�M;2 #2ir22M i?2b2
r�p2b- rBi? i?2 �bbQ+B�i2/ Bbbm2b `2H�iBM; iQ HQr H2p2Hb Q7 p�`B�iBQM BM +?�M;2X

G�+F Q7 +?�M;2 BM P++mT�iBQM�H �bTB`�iBQMb +QmH/ #2 `2~2+iBM; H�+F Q7 +?�M;2 �+`Qbb iBK2-
r?B+? rQmH/ #2 +QMbBbi2Mi rBi? GQr 2i �HX Ukyy8V K2i�M�HvbBbX >Qr2p2`- Bi +QmH/ �HbQ #2
/m2 iQ TQQ` `2HB�#BHBiv BM #Qi? ;`�/2b �M/ �bTB`�iBQM K2�bm`2bX �b i?Q`Qm;?Hv /Bb+mbb2/ BM
*?�Ti2` k- .Bz2`2M+2 a+Q`2b i2M/ iQ #2 KQ`2 mM`2HB�#H2 #2+�mb2 i?2v BM+Hm/2 i?2 K2�bm`2@
K2Mi 2``Q` 7`QK #Qi? r�p2bX � H�`;2` T`QTQ`iBQM Q7 2``Q` BM Qm` P++mT�iBQM�H �bTB`�iBQMb
Q` :`�/2b K2�bm`2b KB;?i ?�p2 HBKBi2/ Qm` TQr2` iQ /2i2+i � +Q``2H�iBQM #2ir22M i?2b2 irQX
�//BiBQM�HHv- �b bQK2 2tT2`ib �`;m2- +?�M;2b BM Q++mT�iBQM�H �bTB`�iBQMb KB;?i #2 #2ii2`
`2~2+i2/ i?`Qm;? FMQrH2/;2 }2H/b U2X;X, ah1J pbX LQM@ai2KV `�i?2` i?�M i?2 +Q/2b i?�i
r2`2 mb2/ r?B+? `2T`2b2Mi2/ Q++mT�iBQM�H bi�imb U:Qii7`2/bQM- RNdNVX PM i?2 Qi?2` ?�M/-
Bi Bb �HbQ TQbbB#H2 i?�i i?2 P++mT�iBQM�H �bTB`�iBQMb +�i2;Q`B2b r2`2 iQQ #`Q�/- K�FBM; Bi
/B{+mHi iQ �TT`2+B�i2 bm#iH2 +?�M;2bX h?Bb Bbbm2 +QmH/ ?�p2 �HbQ #2 �TTHB2/ iQ :`�/2bX

JQ`2Qp2`- Bi Bb TQbbB#H2 i?�i i?2`2 r�b HBiiH2 �+im�H +?�M;2 BM 2Bi?2` �bTB`�iBQMb Q` ;`�/2bX 6Q`
BMbi�M+2- T`BK�`v b+?QQH `2[mB`2K2Mib �`2 HQr bQ bim/2Mib KB;?i i2M/ iQ ?�p2 bi�#H2 ;`�/2bX
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aBKBH�`Hv- bim/2MibǶ Q++mT�iBQM�H �bTB`�iBQMb KB;?i bi�#H2 #2+�mb2 i?2v �`2 iQQ vQmM; iQ #2
�r�`2 Q7 ?Qr #�bi Bb i?2 H�#Q` K�`F2iX

jX8XR ai`2M;i?b �M/ HBKBi�iBQMb

�b Bi ?�TT2M2/ BM *?�Ti2` k- � bi`QM; HBKBi�iBQM Q7 i?Bb bim/v r�b i?2 MmK#2` Q7 r�p2bX
>�pBM; KQ`2 /�i� TQBMib KB;?i ?�p2 �HHQr2/ i2biBM; � KQ`2 +QKTH2t i?2 KQ/2HX �//BiBQM�HHv-
p2`#�H �#BHBiv KB;?i MQi ?�p2 #22M � bm{+B2MiHv �++m`�i2 T`Qtv 7Q` ;2M2`�H �#BHBivX �MQi?2`
HBKBi�iBQM r�b i?2 H�+F Q7 BM7Q`K�iBQM �#Qmi i?2 `2HB�#BHBiv Q7 i?2 K2�bm`2bX >2M+2- Bi Bb
/B{+mHi iQ 2biBK�i2 iQ r?�i 2ti2Mi i?2 H�+F Q7 2pB/2M+2 7Q` i?2 K2/B�iBQM KQ/2H r�b /m2 iQ
H�+F Q7 H�+F Q7 `2HB�#H2 +?�M;2 Q` H�+F Q7 +?�M;2 �HH iQ;2i?2`X

PM i?2 Qi?2` ?�M/- i?2 K�BM bi`2M;i? Q7 i?Bb bim/v Bb MQi QMHv i?2 H�`;2 b�KTH2 bBx2- #mi i?�i
Bi 2tT�M/2/ Qp2` d v2�`b- 7`QK �;2 d iQ R9X h?2 J*a Bb MQi QMHv � H�`;2 �M/ `2T`2b2Mi�iBp2
b�KTH2- Bi Bb �HbQ QM2 Q7 i?2 KQbi mT@iQ@/�i2 HQM;Bim/BM�H bim/B2b +Qp2`BM; 7`QK +?BH/?QQ/ iQ
i22M�;2 v2�`bX h?2`27Q`2- i?2 J*a Bb � `2H2p�Mi /�i�#�b2 7Q` +m``2Mi 2/m+�iBQM�H `2b2�`+?
�M/ Bi rQmH/ 2p2M �HHQr iQ 2ti2M/ i?Bb `2b2�`+? #2vQM/ �;2 R9 #v mbBM; i?2 `2+2MiHv `2H2�b2/
�;2 Rd r�p2X �//BiBQM�HHv- i?Bb bim/v T`QpB/2/ � M2r �p2Mm2 iQ i2bi J�`b? �M/ +QHH2�;m2b
rQ`F `2;�`/BM; ?Qr 722/#�+F 2tT2`B2M+2b +�M b?�T2 bim/2MibǶ QTBMBQMb Q7 i?2Kb2Hp2bX G�biHv-
i?Bb ivT2 Q7 `2b2�`+? Bb `2H2p�Mi #2+�mb2 Bi 2tTHQ`2b ?Qr bim/2Mib +QM7Q`K i?2B` Q++mT�iBQM�H
�bTB`�iBQMb r?B+?- BM im`M- +�M T`2/B+i �+im�H Q++mT�iBQMb H�ii2` BM HB72 Ua+?QQM �M/ S�`bQMb-
kyykc a+?QQM �M/ SQH2F- kyRRc "2`;K�M 2i �HX- kyR8VX >Qr2p2`- bim/2Mib KB;?i ?QH/ mM`2�H@
BbiB+ �bTB`�iBQMb U>2HrB;- kyyRVX >2M+2- Bi Bb +`m+B�H 7Q` pQ+�iBQM�H +QmMb2HQ`b iQ �+FMQrH2/;2
i?2 `QH2 Q7 bim/2MibǶ �+im�H +Q;MBiBp2 �#BHBivX
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*?�Ti2` 9

� "`B27 AMi`Q/m+iBQM iQ S2`bQM�HBiv
_2b2�`+?
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9XR P`B;BMb Q7 T2`bQM�HBiv `2b2�`+?

_2b2�`+? QM BMi2HHB;2M+2 �M/ T2`bQM�HBiv 2K2`;2/ bBKmHi�M2QmbHv T�`iB�HHv #2+�mb2 i?2v +QK@
TH2K2Mi 2�+? Qi?2` r?2M T`2/B+iBM; 2/m+�iBQM�H �M/ Q++mT�iBQM�H bm++2bbX >2M+2- i?Bb i?2bBb
�HbQ BM+Q`TQ`�i2b irQ bim/B2b QM T2`bQM�HBiv /Bz2`2M+2b �+`Qbb ;`QmTb �M/ Q++mT�iBQMb

:2M2`�HHv- T2`bQM�HBiv Bb /2}M2/ �b ǳ`2H�iBp2Hv 2M/m`BM; T�ii2`Mb Q7 i?Qm;?ib- 722HBM;b- �M/
�+iBQMbǴ UJ+*`�2 �M/ *Qbi�- kyy3- TX ReyVX A/2�HHv- r2 rQmH/ QT2M i?Bb BMi`Q/m+iQ`v +?�Ti2`
rBi? � KQ`2 /2i�BH2/ /2}MBiBQMX "mi- 7Q` `2�bQMb i?2 `2�/2` rBHH bQQM mM/2`bi�M/- i�+FHBM;
i?2 bT2+B}+BiB2b Q7 i?Bb /2}MBiBQM Bb T`2+Bb2Hv r?�i B;MBi2b /2#�i2 BM i?2 }2H/ Q7 S2`bQM�HBiv
`2b2�`+?X �7i2` �HH,

ǳh?2 i�bF 7�+2/ #v i?2 T2`bQM�HBiv Tbv+?QHQ;Bbi rQmH/ b22K KQ`2 /B{+mHi i?�M i?�i
7�+2/ #v i?2 2�`Hv #BQHQ;BbibX "BQHQ;Bbib +H�bbB7v BM/BpB/m�H 2t2KTH�`b �++Q`/BM;
iQ i?2B` �ii`B#mi2bc BM T2`bQM�HBiv i�tQMQKB2b- i?2 2t2KTH�`b �`2 i?2 �ii`B#mi2b
i?2Kb2Hp2bǴ

ě CQM? �M/ �M;H2BiM2` URN33- TX RdkV

h?Bb +?�Ti2` rBHH bi�`i #v `2pB2rBM; QM2 Q7 i?2 2�`HB2bi �ii2KTib iQ mM/2`bi�M/ T2`bQM�HBiv-
i?2 H2tB+�H �TT`Q�+?- #v r?B+? `2b2�`+?2`b 2tTHQ`2/ T2`bQM�HBiv i`�Bib bim/vBM; rQ`/b mb2/ iQ
/2b+`B#2 T2QTH2 Ĝ 2X;X, �MtBQmb- #m##Hv- 2i+X h?2M- r2 rBHH KQp2 QM iQ +QMbB/2` i?2 +m``2MiHv
/QKBM�Mi �M/ `2H�i2/- Tbv+?QK2i`B+ �TT`Q�+?- r?B+? /2p2HQT2/ KQ`2 2H�#Q`�i2 [m2biBQMb
UBX2X Bi2KbV iQ i�+FH2 T2`bQM�HBiv i`�BibX "Qi? �TT`Q�+?2b #2M2}i2/ 7`QK i?2 BKT`Qp2K2Mib
BM +QKTmi2` bQ7ir�`2 �M/ bi�iBbiB+�H K2i?Q/b Ĝ 2X;X, *Hmbi2` �M/ 6�+iQ` �M�HvbBb U7Q` KQ`2
/2i�BH QM i?2b2 K2i?Q/b b22 *?�Ti2` RVX h?2 H2tB+�H �M/ Tbv+?QK2i`B+ �TT`Q�+?2b- /2p2HQT2/
BM T�`�HH2H #mi Bi r�b i?2 2zQ`i iQ +QK#BM2 #Qi? i?�i +�i�Hvx2/ i?2 /2p2HQTK2Mi Q7 T2`bQM�HBiv
KQ/2Hb �M/ i?2Q`B2bX h?2B` bi`2M;i?b �M/ r2�FM2bb2b rBHH #2 /Bb+mbb2/ �HQM; rBi? bQK2 Q7
i?2 KQbi `2H2p�Mi T2`bQM�HBiv KQ/2Hb i?�i ?�p2 #22M T`QTQb2/X hQr�`/b i?2 2M/ Q7 i?2
+?�Ti2`- r2 rBHH /Bp2 BMiQ i?2 H�i2bi T2`bQM�HBiv KQ/2HbX _2+2Mi `2b2�`+? ?�b +?�HH2M;2/
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MmK2`Qmb +Q`2 �bbmKTiBQMb BM TQTmH�` T2`bQM�HBiv KQ/2Hb �M/ bm;;2bi2/ /Bz2`2Mi �M�HviB+
7Q+mb2b #�b2/ QM i?2 H2p2H Q7 bT2+B}+Biv BM T2`bQM�HBiv bi`m+im`2X h?Bb }M�H /Bb+mbbBQM rBHH
?2HT iQ 7`�K2 i?2 �M�HvbBb K2i?Q/b mb2/ BM i?Bb i?2bBbX

Ai Bb BKTQ`i�Mi iQ ?B;?HB;?i i?�i i?Bb +?�Ti2` /Q2b MQi �BK iQ #2 �M 2t?�mbiBp2 `2+Q`/ Q7
T2`bQM�HBiv `2b2�`+? ?BbiQ`v- #mi `�i?2`- � +QKT`2?2MbBp2 2MQm;? /Bb+mbbBQM QM i?2 KQbi
BM~m2MiB�H bim/B2b- �b r2HH �b i?Qb2 `2H2p�Mi iQ i?2 K2i?Q/QHQ;B+�H 7`�K2rQ`F mb2/ BM i?Bb
i?2bBbX 6Q` i?Qb2 BMi2`2bi2/ BM /r2HHBM; QM i?2 ?BbiQ`v Q7 T2`bQM�HBiv `2b2�`+?- A rQmH/
`2+QKK2M/ CQ?M 2i �HX URN33V �M/ "HQ+F URNN8V `2pB2rb- 7Q` #2BM; +QKT`2?2MbBp2 �M/ #�H�M+2
BM i2`Kb Q7 i?2 �/p�Mi�;2b �M/ HBKBi�iBQMb Q7 T2`bQM�HBiv `2b2�`+?X

9Xk 6B`bi bi2Tb, i?2 G2tB+�H �TT`Q�+?

Ai Bb Q7i2M +QMbB/2`2/ i?�i 6X :�HiQM T`QpB/2/ i?2 }`bi 7Q`K�H 2zQ`i iQ +QM+2Tim�HBx2 T2`bQM@
�HBiv #v /2p2HQTBM; i?2 H2tB+�H �TT`Q�+? UCQ?M 2i �HX- RN33c _2p2HH2 2i �HX- kyRjVX h?2 H2tB+�H
�TT`Q�+? Bb #�b2/ QM i?2 B/2� i?�i T2`bQM�HBiv Bb � ǳb�HB2Mi T?2MQK2MQMǴX >2M+2- `2H2p�Mi
T2`bQM�HBiv i`�Bib b?QmH/ b2/BK2Mi BM M�im`�H H�M;m�;2 BM i?2 7Q`K Q7 MQmMb- p2`#b- �/p2`#b-
�M/- 2bT2+B�HHv- �/D2+iBp2b Ĝ 2X;X, ǳ�MtBQmbǴ- ǳ+QMi`QHHBM;Ǵ- ǳ#m##HvǴ- ǳ+m`BQmbǴ- 2i+Ę U�HH@
TQ`i �M/ P/#2`i- RNjec "`B;;b- RN3Nc CQ?M 2i �HX- RN33c J�ii?2rb 2i �HX- kyyNVX AM i?Bb r�v-
bBM;H2 rQ`/b- T?`�b2b- �M/ B/BQKb rQmH/ #2+QK2 i?2 ǳT2`bQM�HBiv /2b+`BTiQ`bǴ �i i?2 #�b2 Q7
i?2 T2`bQM�HBiv i�tQMQKvX

h?2 T2`bQM�HBiv i�tQMQKv r�b +QM+2Tim�HBx2/ �b � bvbi2K /BbiBM;mBb?BM;- Q`/2`BM;- �M/
;`QmTBM; T2`bQM�HBiv +?�`�+i2`BbiB+b �++Q`/BM; iQ � b2i Q7 `mH2b /2b+`B#BM; ?Qr 2�+? �bT2+i
`2H�i2/ iQ i?2 `2bi UCQ?M 2i �HX- RN33c LQ`K�M- RNejVX h?2 }`bi T2`bQM�HBiv `2b2�`+?2`b
T`BQ`BiBx2/ � i?2Q`v@/`Bp2M T2`bQM�HBiv i�tQMQKv- 7Q` Bi 7�+BHBi�i2/ i?2 +QKKmMB+�iBQM �M/
�++mKmH�iBQM Q7 FMQrH2/;2 UCQ?M 2i �HX- RN33VX �b 2tTH�BM2/ BM *?�Ti2` R- 2tT2`ib BM i?2
}2H/ �BK iQ mM+Qp2` bm+? i�tQMQKv i?`Qm;? i?2 H2tB+�H �M/ i?2 Tbv+?QK2i`B+ �TT`Q�+?X

6QHHQrBM; i?2 B/2�b Q7 i?2 H2tB+�H �TT`Q�+?- `2b2�`+?2`b bi�`i2/ #v `2pB2rBM; i?2 /B+iBQM�`v-
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;�i?2`BM;- }Hi2`BM;- �M/ bm#b2iiBM; i?2 T2`bQM�HBiv /2b+`BTiQ`b vB2H/BM; i?2 KQbi T�`bBKQ@
MBQmb T2`bQM�HBiv bi`m+im`2X _2b2�`+?2`b i?Qm;?i i?�i i?2 T2`bQM�HBiv /2b+`BTiQ`b 7QmM/ iQ
#2 BMp�`B�Mi �+`Qbb +mHim`2b rQmH/ #2 �i i?2 +Q`2 Q7 ?mK�M T2`bQM�HBiv UJ�ii?2rb 2i �HX-
kyyNVX �HHTQ`i �M/ P/#2`i URNjeV /B/ QM2 Q7 i?2 KQbi `2H2p�Mi BMBiB�H +QMi`B#miBQMb iQ i?2
H2tB+�H �TT`Q�+? #v b2H2+iBM; �M/ +�i2;Q`BxBM; �`QmM/ R3 yyy rQ`/b 7`QK i?2 q2#bi2`Ƕb L2r
AMi2`M�iBQM�H .B+iBQM�`v,

ǳh?2 +`Bi2`BQM 7Q` BM+HmbBQM +QMbBbib BM i?2 +�T�+Biv Q7 �Mv i2`K iQ /BbiBM;mBb?
i?2 #2?�pBQ` Q7 QM2 ?mK�M #2BM; 7`QK i?�i Q7 �MQi?2` (Ę) AM K�Mv +�b2b i?2
�TTHB+�iBQM Q7 i?Bb +`Bi2`BQM BMpQHp2/ � +QMbB/2`�#H2 /2;`22 Q7 �`#Bi`�`BM2bbǴ

ě �HHTQ`i �M/ P/#2`i URNje- TX k9V

Pi?2` �mi?Q`b 7QHHQr2/ �HHTQ`i �M/ P/#2`i URNjeV K2i?Q/ �M/ /2`Bp2/ /Bz2`2Mi b2ib Q7
T2`bQM�HBiv /2b+`BTiQ`bX h?Bb #Q/v Q7 `2b2�`+? T`QpB/2/ BMi2`2biBM; BMbB;?ib #mi r�b iQQ 2t@
?�mbiBp2 iQ BM7Q`K T2`bQM�HBiv i?2Q`B2bX JQ`2Qp2`- �/D2+iBp2b r2`2 bQK2iBK2b MQi bm{+B2MiHv
bT2+B}+- Qi?2` iBK2b i?2v r2`2 iQQ `�`2 7Q` T�`iB+BT�Mib iQ mM/2`bi�M/ i?2KX _X "X *�ii2HH
TBQM22`2/ i?2 B/2� Q7 BMi2;`�iBM; i?2 H2tB+�H �M/ i?2 Tbv+?QK2i`B+ �TT`Q�+?2b rBi? i?2 ?QT2
i?�i 2�+? rQmH/ #mz2` i?2 Qi?2`Ƕb /Bb�/p�Mi�;2b, i?2 H2tB+�H �TT`Q�+? rQmH/ T`QpB/2 � `2H2@
p�Mi b2i Q7 T2`bQM�HBiv /2b+`BTiQ`b i?�i +QmH/ BMbTB`2 i?2 Bi2Kb +`2�i2/ #v i?2 Tbv+?QK2i`B+
�TT`Q�+? bQ i?2v i�TT2/ QM bT2+B}+ T2`bQM�HBiv i`�BibX

*�ii2HH bi�`i2/ rBi? �HHTQ`i �M/ P/#2`i URNjeVǶb HBbi Q7 T2`bQM�HBiv /2b+`BTiQ`b- ?2 2HBKBM�i2/
i?Qb2 i2`Kb ?2 +QMbB/2`2/ H2bb `2H2p�Mi �M/ ?2 T�B`2/ QTTQbBi2 +QM+2Tib iQ +`2�i2 #BTQH�`
/BK2MbBQMb U2X;X, *�ii2HH- RN9dVX h?`Qm;? b2p2`�H bim/B2b- *�ii2HH `mM `m/BK2Mi�`v *Hmbi2`
�M�Hvb2b �M/ F2Ti `2/m+BM; ?Bb HBbi Q7 T2`bQM�HBiv /2b+`BTiQ`b- }`bi iQ ed@eN +Hmbi2`b- i?2M
iQ j8X *�ii2HH 7�+iQ` �M�Hvx2/ i?2b2 j8 +Hmbi2`b Q#i�BMBM; Rk 7�+iQ`b- r?B+? ?2 i?2M mb2/ iQ
+`2�i2 i?2 Re S2`bQM�HBiv 6�+iQ`b Zm2biBQMM�B`2 UReS6VX �i i?�i TQBMi- *�ii2HH ?�/ 2HBKBM�i2/
NNW Q7 i?2 Q`B;BM�H T2`bQM�HBiv /2b+`BTiQ`b mb2/ #v �HHTQ`i �M/ P/#2`;Ƕb rBi?Qmi 7QHHQrBM;
�M Q#D2+iBp2 Q` bvbi2K�iB+ K2i?Q/ U"HQ+F- RNN8VX

33



*�ii2HHǶb `2b2�`+? r�b T`�Bb2/ 7Q` Bib MQp2Hiv- #mi Bi r�b �HbQ p2`v +`BiB+Bx2/ 7Q` MQi #2BM;
`2THB+�#H2 UJ+*`�2 �M/ *Qbi�- RN38�c :`B+2- kyyRVX �b Bi rBHH 2tTH�BM BM H�i2` b2+iBQMb-
i?2`2 �`2 b2p2`�H `2�bQMb r?v �HH �ii2KTib iQ `2THB+�i2 *�ii2HHǶb `2bmHib 7�BH2/ U2X;X, ivT2 Q7
7�+iQ` 2ti`�+iBQM �M/ `Qi�iBQM- b�KTH2 ivT2b- 7�+iQ` BM/2i2`KBM�+v- i?2 i?`2b?QH/ 7Q` 7�+iQ`
HQ�/BM;b- 2i+XVc Q7 T�`iB+mH�` +QM+2`M r�b i?2 7�+i i?�i ?2 b2H2+i2/ Bi2Kb B/BQbvM+`�iB+�HHv �M/
r�b BM+QMbBbi2Mi r?2M `2TQ`iBM; i?2 MmK#2` Q7 T2`bQM�HBiv /2b+`BTiQ`b Q` +Hmbi2`b ?2 bm#b2i
U"HQ+F- RNN8c 1vb2M+F- RNNRc CQ?M 2i �HX- RN33c LQ`K�M- RNejc hmT2b �M/ *?`Bbi�H- RNeRVX

Pp2`�HH- i?2 H2tB+�H �TT`Q�+? r�b � bi2TTBM;biQM2 QM T2`bQM�HBiv `2b2�`+?,

ǳ"v 7�` i?2 KQbi ;2M2`�H 2zQ`ib iQ bT2+B7v i?2 /QK�BM Q7 T?2MQK2M� QM r?B+? iQ
#�b2 bm+? � bvbi2K ?�p2 T`Q+22/2/ 7`QK �M 2t�KBM�iBQM Q7 i?2 M�im`�H H�M;m�;2Ǵ

ě LQ`K�M URNej- TX 8d9V

h?2 H2tB+�H �TT`Q�+? ?�b +QMiBMm2/ iQ #2 mb2/- �Hi?Qm;? MQr Bi Bb KQbiHv 7Q+mb2/ QM i?2
T2`bQM�HBiv bi`m+im`2 Q7 �/D2+iBp2b U2X;X, a�m+B2` �M/ Am`BMQ- kykyVX L2p2`i?2H2bb- i?2 H2tB+�H
�TT`Q�+? ?�b �HbQ `2+2Bp2/ � HQi Q7 +`BiB+BbKX 6B`biHv- �b �HHTQ`i �M/ P/#2`i URNjeV i?2Kb2Hp2b
`2+Q;MBx2/- i?2`2 r�b � +2`i�BM /2;`22 Q7 bm#D2+iBpBivX a2+QM/Hv- i?2 H2tB+�H �TT`Q�+? Tmib
i?2 7Q+mb QM H�v T2QTH2Ƕb BMi2`T`2i�iBQM Q7 T2`bQM�HBiv- Qp2`2KT?�bBxBM; Bib 2tT`2bbBp2 �M/
2p�Hm�iBp2 2H2K2Mib r?B+? KB;?i MQi #2 Q7 b+B2MiB}+ mb2 UCQ?M 2i �HX- RN33c S2`pBM- RNN9VX
*QMp2`b2Hv- i?2`2 +QmH/ #2 `2H2p�Mi �bT2+ib Q7 T2`bQM�HBiv i?�i �`2 MQi 2M+Q/2/ BMiQ H�M;m�;2,
ǳ(M)Q QM2 rQmH/ BK�;BM2 i?�i �M �M�HvbBb Q7 +QKKQM 1M;HBb? i2`Kb 7Q` T�`ib Q7 i?2 #Q/v
rQmH/ T`QpB/2 �M �/2[m�i2 #�bBb 7Q` i?2 b+B2M+2 Q7 �M�iQKvc r?v b?QmH/ T2`bQM�HBiv #2
/Bz2`2Mi\Ǵ UJ+*`�2 �M/ *Qbi�- RN38#- TXdRRVX h?B`/Hv- i?2`2 r�b Q7i2M MQi � QM2@iQ@
QM2 i`�MbH�iBQM Q7 bQK2 T2`bQM�HBiv /2b+`BTiQ`b BMiQ Qi?2` H�M;m�;2bX �//BiBQM�HHv- bQK2
bim/B2b ?�p2 b?QrM /Bz2`2M+2b BM i?2 /2;`22 iQ r?B+? �/D2+iBp2b +Q/2 BM7Q`K�iBQM �#Qmi i?2
BM/BpB/m�H Ĝ 2X;X, AM/B�M �/D2+iBp2b `272` iQ T2`bQM�HBiv i`�Bib #�b2/ QM �+iBQMb �M/ `2Hv KQ`2
QM i?2 bQ+B�H +QMi2ti r?2`2 i?2v Q++m``2/ i?�M QM i?2 T2`bQM �+iBM; US2`pBM- RNN9VX
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9Xj _2}M2/ K2i?Q/b- `2}M2/ KQ/2Hb

�b r2 �H`2�/v K2MiBQM2/- i?2 H2tB+�H �TT`Q�+? T`QpB/2/ 2pB/2M+2 i?�i T2`bQM�HBiv r�b MQi
QMHv +Q;MQb+B#H2- #mi Bi r�b /22THv `QQi2/ BM bQ+B�H BMi2`�+iBQMbX >Qr2p2`- Bib bQHmiBQMb
r2`2 iQQ +QKTH2t iQ #2 bvbi2K�iB+�HHv i2bi2/- H2i �HQM2 iQ #2 i`�MbH�i2/ BMiQ � T2`bQM�HBiv
i�tQMQKvX *2`i�BM bi�iBbiB+�H K2i?Q/b Q7 /BK2MbBQM�HBiv `2/m+iBQM HBF2 *Hmbi2` �M�HvbBb �M/
6� r2`2 i?2 T2`72+i }i 7Q` i?Bb +?�HH2M;2- 7Q` i?2v �HHQr2/ `2b2�`+?2`b iQ Q#D2+iBp2Hv }Hi2`
�M/ +�i2;Q`Bx2 T2`bQM�HBiv /2b+`BTiQ`bX 6m`i?2`KQ`2- 6� �HHQr2/ `2b2�`+?2`b iQ �#bi`�+i �
i�tQMQKv@HBF2 bi`m+im`2 7`QK i?2 /�i�- �b Bi vB2H/b ?B2`�`+?B+�H KQ/2Hb r?2`2 i?2 Q#b2`p2/
p�`B�#H2b H�B/ �i i?2 #QiiQK �M/ H�i2Mi +QMbi`m+ib `Qb2 �+`Qbb i?2 mTT2` H�v2`b Ub22 *?�Ti2`
RVX

6QHHQrBM; *�ii2HHǶb �ii2KTib iQ `2/m+2 �HHTQ`i �M/ P/#2`;Ƕb Q`B;BM�H T2`bQM�HBiv /2b+`BTiQ`b
HBbi- hmT2b �M/ *?`Bbi�H URNeRV 7�+iQ` �M�Hvx2/ 3 b�KTH2b r?B+? ?�/ #22M i2bi2/ mbBM; /Bz2`@
2Mi b2ib Q7 T2`bQM�HBiv /2b+`BTiQ`b- �M/ 7QmM/ 8 �M�HQ;Qmb 7�+iQ`b `2Q++m``BM; BM �HH #mi QM2
Q7 i?2 b�KTH2b, U�V am`;2M+v- U#V �;`22�#H2M2bb- U+V .2T2M/�#BHBiv- U/V 1KQiBQM�H ai�#BHBiv-
�M/ U2V *mHim`2X �++Q`/BM; iQ hmT2b �M/ *?`Bbi�H URNeRV- i?2B` am`;2M+v 7�+iQ` `2b2K#H2/
r?�i Qi?2` �mi?Q`b ?�/ +�HH2/ ǳ1ti`Qp2`bBQMǴ- r?B+? r�b `2H�i2/ iQ �bT2+ib HBF2 �bb2`iBp2@
M2bb- bQ+B�#BHBiv- 2M2`;v- �M/ +?22`7mHM2bbX h?2B` �;`22�#H2M2bb 7�+iQ` r�b �HbQ bBKBH�` iQ
� i`�Bi T`2pBQmbHv B/2MiB}2/ `2H�iBp2 iQ 2KQiBQM�H K�im`Biv- KBH/M2bb- +QQT2`�iBp2M2bb- �M/
i`mbi7mHM2bbX hmT2b �M/ *?`Bbi�H URNeRV i?Qm;?i i?�i i?2B` .2T2M/�#BHBiv 7�+iQ` r�b �bbQ+B@
�i2/ rBi? +?�`�+i2`BbiB+b HBF2 +QMb+B2MiBQmbM2bb- T2`b2p2`�M+2- `2bTQMbB#BHBiv- �M/ Q`/2`HBM2bbX
h?2B` 1KQiBQM�H ai�#BHBiv r�b +HQb2 iQ r?�i 2�`HB2` `2b2�`+?2`b ?�/ +�HH2/ ǳ1KQiBQM�HBivǴ
�M/ Bi BM+Hm/2/ +�HKM2bb- �b r2HH �b MQi M2m`QiB+ Q` ?vTQ+?QM/`B�+�H #2?�pBQ`bX G�biHv-
i?2B` *mHim`2 7�+iQ` b22K2/ 2[mBp�H2Mi iQ Qi?2` �H`2�/v B/2MiB}2/ i`�Bib `2H�i2/ iQ +m`BQmb-
+mHim`2/- BK�;BM�iBp2- �M/ BM/2T2M/2Mi@KBM/2/ BM/BpB/m�HbX aHQrHv- i?2b2 }p2 7�+iQ`b ;�BM
TQTmH�`Biv �M/ bi�`i2/ iQ #2 `272``2/ iQ �b i?2 "B; 6Bp2X

AMi2`2biBM;Hv- irQ Q7 hmT2b �M/ *?`Bbi�HǶb URNeRV b�KTH2b ?�/ #22M T`2pBQmbHv mb2/ #v *�ii2H-
r?Q B/2MiB}2/ Rk `�i?2` i?�M 8 7�+iQ`b ULQ`K�M- RNejVX hmT2b �M/ *?`Bbi�H URNeRV bim/v
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b22K2/ iQ T`QpB/2 bQmM/ 2pB/2M+2 i?�i T2`bQM�HBiv +QmH/ #2 +QMbBbi2MiHv K�TT2/ rBi? Dmbi
� 72r i`�Bib- v2i i?2B` bim/v r�b 7�` 7`QK T2`72+iX 6B`bi- hmT2b �M/ *?`Bbi�H URNeRV b�KTH2b
r2`2 KQbiHv +QKTQb2/ Q7 vQmM; K2M- KQbi Q7 i?2K rQ`FBM; QM i?2 �B` 6Q`+2- bQ i?2B` `2bmHibǶ
;2M2`�HBx�#BHBiv r�b [m2biBQM�#H2X a2+QM/- hmT2b �M/ *?`Bbi�H URNeRV ;mB/2/ i?2B` �M�HvbBb
iQ Q#i�BM �b K�Mv 7�+iQ`b �b i?2v /B/ BM i?2 }`bi b�KTH2- +H2�`Hv BMi`Q/m+BM; � bi`QM; #B�b
BM i?2B` `2bmHib U"HQ+F- RNN8VX _2;�`/H2bb Q7 i?2 +`BiB+BbK- hmT2b �M/ *?`Bbi�HǶb URNeRV bim/v
#2+�K2 � b2KBM�H TB2+2- 2bT2+B�HHv �7i2` LQ`K�M URNejV `2THB+�i2/ i?2B` }p2@7�+iQ` bi`m+im`2
mbBM; i?2 irQ b�KTH2b i?�i *�ii2H �M/ hmT2b �M/ *?`Bbi�H URNeRV ?�/ mb2/X LQ`K�M URNejV
r�b b22M �b � +QM}`K�iBQM i?�i T2`bQM�HBiv +QmH/ #2 �++m`�i2Hv /2b+`B#2/ i?`Qm;? � ?�M/7mH
Q7 i`�BibX >Qr2p2`- �b i?2 M2ti b2+iBQM rBHH 2tTH�BM- i?2b2 `2bmHib �`2 H2bb Qmibi�M/BM; r?2M
+QMbB/2`BM; i?2 6�Ƕb HBKBi�iBQMbX

�`QmM/ i?2 b�K2 iBK2- >X CX 1vMb2+F /2p2HQT2/ ?Bb ǳS1LǴ KQ/2H Ĝ BX2X Sbv+?QiB+BbK- 1t@
i`Qp2`bBQM- �M/ L2m`QiB+BbK Ĝ r?B+? 7Q+mb2/ QM i?2 #BQHQ;B+�H #�bBb Q7 T2`bQM�HBiv i`�Bib
U1vb2M+F- RN9d- kyRec J+*`�2 �M/ *Qbi�- RN38�VX �i i?�i TQBMi- i?2`2 r�b � +QMbB/2`�#H2
�KQmMi Q7 2pB/2M+2 bmTTQ`iBM; i?2 2tBbi2M+2 Q7 i`�Bib `2H�i2/ iQ 1ti`Qp2`bBQM �M/ L2m`QiB@
+BbK UBX2X ǳ1KQiBQM�H ai�#BHBivǴV- #mi MQ bQ Km+? 7Q` Sbv+?QiB+BbK U1vb2M+F- kyRec J+*`�2
�M/ *Qbi�- RN38�VX AM i?2 dyb- SX *Qbi� �M/ _X J+*`�2 bi�`i2/ � HB72@HQM; +QHH�#Q`�iBQM iQ
mM+Qp2` i?2 #2bi T2`bQM�HBiv KQ/2H- r?B+? `Qb2 i?2K �b irQ Q7 i?2 KQbi T`QKBM2Mi Tbv+?QH@
Q;v `2b2�`+?2`b Q7 i?2 kyi? +2Mim`vX *Qbi� �M/ J+*`�2 URNdeV bi�`i2/ #v +Hmbi2` �M�HvxBM;
i?2 `2bmHib Q7 � H�`;2 b�KTH2 Q7 K2M r?Q ?�/ +QKTH2i2/ *�ii2HHǶb ReS6 �M/ 7QmM/ i?�i
irQ �M�HQ;Qmb 7�+iQ`b `Qb2 BM i?2 i?`22 �;2 ;`QmTb, ǳ�/DmbiK2Mi@�MtB2ivǴ Ur?B+? r�b `2K@
BMBb+2Mi Q7 hmT2b �M/ *?`Bbi�H URNeRVǶb ǳ1KQiBQM�H ai�#BHBivǴ- �M/ r?B+? r�b H�i2` +�HH2/
ǳL2m`QiB+BbKǴ- LV �M/ ǳAMi`Qp2`bBQM@1ti`�p2`bBQMǴ UH�i2` H�#2H2/ ǳ1ti`�p2`bBQMǴ- 1VX h?2
i?B`/ +Hmbi2` /Bz2`2/ bB;MB}+�MiHv �+`Qbb ;`QmTb, BM i?2 vQmM;2bi ;`QmT- i?Bb 7�+iQ` `2H�i2/
iQ ǳQT2MM2bb iQ 722HBM;b �M/ �2bi?2iB+ b2MbB#BHBivǴ- BM i?2 KB//H2@�;2/ ;`QmT- Bi r�b +HQb2` iQ
ǳQT2MM2bb iQ M2r B/2�b �M/ p�Hm2bǴ- �M/- H�biHv- BM i?2 QH/2` ;`QmT i?Bb 7�+iQ` ?�/ KQ`2 iQ
/Q rBi? QT2MM2bb iQ ǳ�z2+iBp2 �M/ +Q;MBiBp2 2tT2`B2M+2bǴX *Qbi� �M/ J+*`�2 URNdeV �`;m2/
i?�i �+`Qbb i?2 i?`22 ;`QmTb- i?Bb +Hmbi2` `2~2+i2/ � p2`bBQM Q7 QT2MM2bb iQ ǳ+Q;MBiBp2 �M/
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�z2+iBp2Ǵ 2tT2`B2M+2b- ?2M+2 i?2v H�#2H2/ Bi ǳPT2MM2bbǴ- PX h?2b2 i?`22 +QMbi`m+ib 7Q`K2/
i?2 #�bBb Q7 SX *Qbi� �M/ _X J+*`�2Ƕb ǳL1P KQ/2HǴX

*Qbi� �M/ J+*`�2 URNdeV MQi2/ i?�i i?2 �/DmbiK2Mi@�MtB2iv +Hmbi2` `2b2K#H2/ 1vMFb2MǶb
L2m`QiB+BbK i`�Bi- �M/ i?2B` 1ti`�p2`bBQM +Hmbi2` r�b �M�HQ;Qmb iQ 1vMFb2MǶb 1ti`�p2`bBQM
i`�BiX >Qr2p2`- i?2B` PT2MM2bb 7�+iQ` `2K�BM2/ +QMi`Qp2`bB�H �M/ i?2v K�/2 bT2+B}+ 2zQ`ib
iQ `2}M2 Bib +QM+2Tim�HBx�iBQMX *Qbi� �M/ J+*`�2 URNd3V 7�+iQ` �M�Hvx2/ b2p2`�H b+�H2b �M/
BMp2MiQ`B2b Ĝ 2X;X, i?2 1tT2`B2M+2 AMp2MiQ`v- i?2 b+�H2b Q7 6�Mi�bv- �2bi?2iB+ 2tT2`B2M+2- �M/
�#bi`�+i B/2�b Ĝ iQ;2i?2` rBi? Qi?2` i?`22 b2H7@;2M2`�i2/ b+�H2b, ǳ622HBM;bǴ- ǳ�+iBQMbǴ- �M/
ǳLQM@/Q;K�iB+ p�Hm2bǴX �++Q`/BM; iQ i?2B` `2bmHib- PT2MM2bb r�b � bQHB/ /QK�BM- 2[mBp�H2Mi
iQ 7�+iQ`b 7QmM/ BM Qi?2` KQ/2Hb HBF2 LQ`K�MǶb- �b r2HH �b hmT2b �M/ *?`Bbi�HǶb ǳ*mHim`2Ǵ
7�+iQ`- Q` wmF2`K�MǶb L2r 1tT2`B2M+2 bm#b+�H2 Q7 a2Mb�iBQM a22FBM; UJ+*`�2 �M/ *Qbi�-
RN38�-#VX

AM i?2 KB/@RN3yb- SX *Qbi� �M/ _X J+*`�2 F2Ti +�``vBM; Qmi bim/B2b mMB7vBM; i?2 H2tB+�H
�M/ i?2 Tbv+?QK2i`B+ �TT`Q�+? #v +Hmbi2` Q` 7�+iQ` �M�HvxBM; �/D2+iBp2b �M/ Bi2Kb BM [m2b@
iBQMM�B`2b HBF2 i?2 ReS6- 1�aA@AAA- �M/ i?2 1tT2`B2M+2 BMp2MiQ`v- iQ;2i?2` rBi? � HBbi Q7
Qi?2` T2`bQM�HBiv /2b+`BTiQ`b UJ+*`�2 �M/ *Qbi�- RN38�-#VX h?2B` }M/BM;b b?Qr2/ i?�i-
�+`Qbb [m2biBQMM�B`2b- �HH bQHmiBQMb Qp2`H�TT2/ rBi? i?2B` L1P K2�bm`2 UJ+*`�2 �M/ *Qbi�-
RN38�-#VX a?Q`iHv �7i2`- i?2v 2tT�M/2/ i?2B` KQ/2H #v �//BM; irQ M2r /QK�BMb ǳ�;`22@
�#H2M2bbǴ �M/ ǳ*QMb+B2MiBQmbM2bbǴ- ;BpBM; `Bb2 iQ i?2B` L1P@SA KQ/2H- r?B+? rQmH/ H�i2`
#2+QK2 i?2 L1P@SA@_ �7i2` bQK2 Bi2Kb r2`2 mT/�i2/ U*Qbi� 2i �HX- RNNRVX *Qbi� 2i �HX
URNNRV /2pBb2/ i?2 �;`22�#H2M2bb �M/ *QMb+B2MiBQmbM2bb 7�+iQ`b �/@?Q+ iQ K�i+? i?2 `2bmHib
7`QK T`2pBQmb `2b2�`+? i?�i ?�/ +QMbBbi2MiHv B/2MiB}2/ i?2KX �HiQ;2i?2`- i?2 L1P@SA@_
K2�bm`2b 8 /QK�BMb- 2�+? bm#bmKBM; e 7�+2ib- r?B+? �`2 +QMp2`b2Hv K2�bm`2/ i?`Qm;? b2p@
2`�H Bi2Kb, L2m`QiB+BbK U+QKTQb2/ Q7 i?2 7QHHQrBM; 7�+2ib, �M;`v >QbiBHBiv- AKTmHbBp2M2bb-
.2T`2bbBQM- a2H7@*QMb+BQmbM2bb- �MtB2iv- �M/ omHM2`�#BHBivVc 1ti`�p2`bBQM USQbBiBp2 1KQ@
iBQMb- �bb2`iBp2M2bb- :`2;�`BQmbM2bb- 1t+Bi2K2Mi a22FBM;- �+iBpBiv- �M/ q�`Ki?Vc PT2MM2bb
iQ 1tT2`B2M+2 Uo�Hm2b- A/2�b- 622HBM;b- �+iBQMb- �2bi?2iB+b- �M/ 6�Mi�bvVc �;`22�#H2M2bb
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Uh`mbi- h2M/2`@JBM/2/M2bb- JQ/2biv- *QKTHB�M+2- �Hi`mBbK- �M/ ai`�B;?i7Q`r�`/M2bbVc �M/
*QMb+B2MiBQmbM2bb U.2HB#2`�iBQM- .Bb+BTHBM2- .miB7mHM2bb- �+?B2p2K2Mi ai`BpBM;- P`/2` a2H7@-
�M/ *QKT2i2M+2VX

1vb2M+F r�b p2`v +`BiB+�H rBi? #Qi? �;`22�#H2M2bb �M/ *QMb+B2MiBQmbM2bb �b i?2v ?�/ #22M
/2p2HQT2/ �i?2Q`2iB+�HHv �M/ rBi?Qmi ǳbQHB/ 2KTB`B+�H 2pB/2M+2Ǵ U2X;X, 1vb2M+F- RNNkVX �/@
/BiBQM�HHv- ;Bp2M i?�i #Qi? r2`2 bi`QM;Hv M2;�iBp2Hv +Q``2H�i2/ rBi? 1vMb2+FǶb Sbv+?QiB+BbK-
?2 �`;m2/ i?�i #Qi? b?QmH/ #2 bm#bmK2/ BMiQ i?2 H�ii2` U1vb2M+F- RNNkc J+*`�2 �M/ *Qbi�-
RN38�VX *QMp2`b2Hv- J+*`�2 �M/ *Qbi� URN38�V �`;m2/ i?�i Sbv+?QiB+BbK b?QmH/ #2 +QMbB/@
2`2/ T�`i Q7 1ti`Qp2`bBQMX

9XjXR _2pB2rBM; i?2 "B; 6Bp2

"v i?2 2M/ Q7 i?2 kyi? +2Mim`v- T2`bQM�HBiv `2b2�`+?2`b r2`2 7`mbi`�i2/ rBi? i?2 QM;QBM;
/2#�i2 QM r?�i 7�+iQ`b b?QmH/ +QKTQb2 i?2 /2}MBi2 T2`bQM�HBiv KQ/2H U_2p2HH2 2i �HX- kyRjVX
1p2Mim�HHv- SX *Qbi� �M/ _X J+*`�2Ƕb 6Bp2@6�+iQ` KQ/2H #2+�K2 i?2 KQbi rB/2Hv mb2/
T2`bQM�HBiv KQ/2Hc T�`iHv /m2 iQ i?2 T`QHB}+ �M/ +QMpBM+BM; 2pB/2M+2 i?2v T`QpB/2/- �M/
T�`iHv #2+�mb2 Bi r�b BM i?2 }2H/Ƕb BMi2`2bi iQ mb2 � bBM;H2 KQ/2H �+`Qbb bim/B2b iQ ;m�`�Mi22
bvbi2K�iB+Biv �M/ +`Qbb@`2b2�`+? +QKT�`BbQMbX L2p2`i?2H2bb- i?2 "B; 6Bp2 ?�b M2p2` #22M
/2+H�`2/ h?2 T2`bQM�HBiv KQ/2H U_2p2HH2 2i �HX- kyRjVX

h?2`2 �`2- BM 7�+i- MmK2`Qmb �/p�Mi�;2b iQ i?2 "B; 6Bp2X 6B`biHv- Bi Bb +QKT`2?2MbBp2, i?2
L1P@SA@_ ?�b #22M b?QrM iQ +�Tim`2 T2`bQM�HBiv i`�Bib K2�bm`2/ #v K�Mv Qi?2` T2`bQM�HBiv
KQ/2Hb- b+�H2b- �M/ [m2biBQMM�B`2b /2pBb2/ #v 2tT2`ib mbBM; /Bz2`2Mi �TT`Q�+?2b HBF2 *�ii2HH-
1vb2M+F- qB;;BMb- Jm``�v- i?2 CmM;B�M Jv2`b@"`B;;b hvT2 AMp2MiQ`v- �M/ i?2 P++mT�iBQM�H
S2`bQM�HBiv Zm2biBQMM�B`2 UJ�ii?2rb 2i �HX- kyyNc J+*`�2 �M/ *Qbi�- RN38#VX a2+QM/Hv- Bi
Bb +QM+Bb2- �b Bi bmKK�`Bx2b i?2 +QMi2Mi Q7 b2p2`�H Qi?2` KQ/2Hb BM � K�M�;2�#H2 MmK#2` Q7
7�+iQ`b UJ+*`�2 �M/ *Qbi�- RN38�-#VX h?B`/Hv- i?2 "B; 6Bp2 �b +QMbi`m+ib Ĝ `�i?2` i?�M �b
bT2+B}+ b+�H2b BM � [m2biBQMM�B`2 Ĝ �`2 i2KTQ`�HHv bi�#H2- p�HB/ �+`Qbb Q#b2`p2`b- �+FMQrH2/;2/
7Q` i?2 H�vT2`bQM �M/ T2`bQM�HBiv i?2Q`Bbib- �b r2HH �b T`2b2Mi �+`Qbb b2t2b- �;2b- �M/ +mHim`2b
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U*Qbi� �M/ J+*`�2- RNNk�VX

.2bTBi2 �HH i?2b2 �bb2ib- "B; 6Bp2 Ĝ�b � [m2biBQMM�B`2 �M/ �b +QMbi`m+ib Ĝ?�p2 `2+2Bp2/ +QM@
bB/2`�#H2 +`BiB+BbKX �KQM; i?2K- Bi Bb Q7i2M ?B;?HB;?i2/ i?�i- �b i?2 "B; 6Bp2 /B/ MQi bQm`+2
7`QK � T2`bQM�HBiv i?2Q`v- i?2`2 r2`2 MQ � T`BQ`B T`2/B+iBQMb QM ?Qr i?2b2 7�+iQ`b rQmH/ `2@
H�i2 iQ T2`+2TiBQMb- +Q;MBiBQMb- �M/ #2?�pBQ`bX >2M+2- i?2 "B; 6Bp2 ?�p2 Q7i2M #22M /2}M2/
�b ǳK2`2 /2b+`BTiBQMbǴ `�i?2` i?�M � ǳ7mHH KQ/2H Q7 T2`bQM�HBivǴ U"HQ+F- RNN8VX h?Bb /2#�i2
Qp2` i?2 `2H2p�M+2 Q7 i?2Q`B2b rBHH #2 7m`i?2` /Bb+mbb2/ BM b2+iBQM dXjXkX �//BiBQM�HHv- i?2
7�+iQ`b BM i?2 "B; 6Bp2 �`2 b�B/ iQ #2 BM/2T2M/2Mi #mi- BM `2�HBiv- i?2v �`2 �HH BMi2``2H�i2/
U"HQ+F- RNN8VX JQ`2Qp2`- i?2 +QMp2`;2M+2 �+`Qbb K2�bm`2b Q7 i?2 "B; 6Bp2 ?�b Q7i2M #22M
Qp2`bi�i2/- �b "`B;;b URN3NV �`;m2/- ǳr?2`2�b i?2`2 Bb � ;2M2`�H `2b2K#H�M+2 BM i?2 7�+@
iQ`b i?�i `2THB+�i2 7`QK b�KTH2 iQ b�KTH2 �M/ BMp2biB;�iQ` iQ BMp2biB;�iQ`- i?2 `2b2K#H�M+2
Bb KQ`2 7`�i2`M�H i?�M B/2MiB+�HǴ UTX k9VX h?Bb K2�Mb i?�i- 2p2M B7 /Bz2`2Mi i2bib �BK 7Q`
bBKBH�` i`�Bib- i?2B` b+Q`2b KB;?i MQi #2 BMi2`+?�M;2�#H2 UJ�ii?2rb 2i �HX- kyyNVX

AM �//BiBQM- i?2`2 r2`2 bm#bi�MiB�H HBKBi�iBQMb BM?2`2Mi iQ i?2 bi�iBbiB+�H iQQHb mb2/ r?B+?
r2`2 Q7i2M /BbKBbb2/- 2p2M i?Qm;? i?2v ?�/ � T2`p�bBp2 BKT�+i QM `2b2�`+? `2bmHibX 6Q`
BMbi�M+2- 6� vB2H/b ?B2`�`+?B+�H bi`m+im`2b- #mi i?Bb KB;?i MQi #2 i?2 #2bi }iiBM; T2`bQM@
�HBiv bi`m+im`2 U"QQi? �M/ Jm``�v- kyR3VX �HbQ- 6� `2HB2b QM +Q``2H�iBQMb �M/- �b bm+?- Bi
�HbQ /2T2M/b QM, i?2 2``Q` Q7 K2�bm`2K2Mi UBX2X `2HB�#BHBiB2bV- ?Qr Km+? /Q p�`B�#H2b Qp2`@
H�T UBX2X +QHHBM2�`BivV- �M/ ?Qr p�`B2/ Bb i?2 b�KTH2 Ĝ BX2X `�M;2 `2bi`B+iBQMb U"HQ+F- RNN8VX
h?2b2 i?`22 7�+iQ`b r2`2 MQi �Hr�vb +QMbB/2`2/ #27Q`2 `mMMBM; i?2 �M�Hvb2bX �b r2 ?�p2
K2MiBQM2/- QM i?2 QM2 ?�M/- `2b2�`+?2`b i2M/2/ iQ T`2@b+`22M i?2 p�`B�#H2b i?2v BM+Hm/2/X
PM i?2 Qi?2` ?�M/- i?2v Q7i2M mb2/ b�KTH2b KQbiHv +QKTQb2/ Q7 vQmM; r?Bi2 K2MX �MQi?2`
MQiQ`BQmb HBKBi�iBQM Q7 6� Bb ǳ7�+iQ` BM/2i2`KBM�+vǴ- r?B+? K2�Mb i?�i i?2 6� bQHmiBQM Bb
MQi /2}MBi2 7Q` i?2 mMFMQrM T�`�K2i2`b iQ +QKTmi2 i?2 bQHmiBQM bm`T�bb2b i?2 MmK#2` Q7
FMQrM T�`�K2i2`bX h?2`27Q`2- i?2`2 Bb �M BM}MBi2 MmK#2` Q7 bQHmiBQMb +QKT�iB#H2 rBi? i?2
T�ii2`M Q7 `2H�iBQMb #2ir22M i?2 Q#b2`p�#H2 p�`B�#H2b �M/ i?2 H�i2Mi p�`B�#H2b U7Q` � 7mHH /2@
b+`BTiBQM b22 :`B+2- kyyRVX G�biHv- i?2 MmK#2` Q7 7�+iQ`b i?�i b?QmH/ #2 2ti`�+i2/ 7`QK � 6�
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Bb MQi mM2[mBpQ+�H- #mi `�i?2` � bm#D2+iBp2 /2+BbBQM U"HQ+F- RNN8c "QQi? �M/ Jm``�v- kyR3VX
h?2`27Q`2- Bb MQi Dmbi i?2 MmK#2` �M/ FBM/b Q7 p�`B�#H2b i?�i /2i2`KBM2 i?2 7�+iQ` bQHmiBQM
#mi �HbQ i?2 MmK#2` Q7 7�+iQ`b i?2 `2b2�`+?2` /2+B/2b iQ 2ti`�+iX .Bz2`2Mi K2�bm`2b ?�p2
#22M T`QTQb2/ iQ HBKBi i?2 BKT�+i Q7 i?2b2 HBKBi�iBQMb- ?Qr2p2`- KQbi +�MMQi #2 i�+FH2/-
QMHv �+FMQrH2/;2/ U"HQ+F- RNN8c "QQi? �M/ Jm``�v- kyR3VX

6m`i?2`KQ`2- i?2`2 r2`2 �HbQ Bbbm2b `2H�i2/ iQ ?Qr `2b2�`+?2`b mb2/ 6�X 6Q` BMbi�M+2- i?2 6�
bQHmiBQM BM2tQ`�#Hv /2T2M/b QM i?2 p�`B�#H2b Bi Bb 72/- r?B+? Bb Q7i2M � bm#D2+iBp2 /2+BbBQM
U"HQ+F- RNN8c "QQi? �M/ Jm``�v- kyR3VX *QMb2[m2MiHv- i?2 +?�M+2b Q7 }M/BM; i?2 b�K2
7�+iQ`b bi`m+im`2 �`2 ?B;?2` r?2M bim/B2b mb2/ i?2 b�K2 p�`B�#H2bX h?mb- i?2 +QMp2`;2M+2
#2ir22M hmT2b �M/ *?`Bbi�H URNeRV- LQ`K�M URNejV- �M/ *Qbi� �M/ J+*`�2 URNdeV `2bmHib
Ĝ r?B+? r2`2 b2KBM�H TB2+2b QM r?B+? H�`;2 T2`bQM�HBiv KQ/2Hb �M/ i?2Q`B2b r2`2 #mBHi Ĝ
KB;?i MQi #2 �b BKT`2bbBp2 �b Bi r�b Q`B;BM�HHv i?Qm;?i U"QQi? �M/ Jm``�v- kyR3VX �//B@
iBQM�HHv- Bi r�b � +QKKQM T`�+iB+2 �i i?2 iBK2 iQ b2H2+i p�`B�#H2b i?�i Qp2`H�TT2/ �M/ r?B+?
r2`2 �H`2�/v FMQrM iQ +Hmbi2` iQ;2i?2` #27Q`2 `mMMBM; i?2 �M�HvbBb UBX2X ǳT`2@bi`m+im`BM;ǴVX
h?Bb T`�+iB+2 +�bib /Qm#ib QM i?2 `2HB�#BHBiv Q7 i?2 }M/BM;b- �b `2b2�`+?2`b +QmH/ /2+B/2 i?2
bi`m+im`2 Q7 i?2 7�+iQ` bQHmiBQM #27Q`2 `mMMBM; �M �M�HvbBb U"HQ+F- RNN8c "QQi? �M/ Jm``�v-
kyR3VX A7 `2b2�`+?2`b r2`2 biBHH MQi b�iBb}2/ rBi? i?2 `2bmHib- i?2v +QmH/ mb2 /Bz2`2Mi ivT2b
Q7 �tBb `Qi�iBQM iQ 7Q`+2 i?2 p�`B�#H2b iQ #2 +Hmbi2`2/ +HQb2` Q` 7m`i?2` �r�v 7`QK 2�+? Qi?2`-
/2i2`KBMBM; r?2i?2` i?2v `2K�BM2/ +Q``2H�i2/ UBX2X Q#HB[m2 `Qi�iBQMV Q` BM/2T2M/2Mi Ĝ BX2X Q`@
i?Q;QM�H `Qi�iBQM U"HQ+F- RNN8c "QQi? �M/ Jm``�v- kyR3VX "HQ+F URNN8V �`;m2/ i?�i �tBb
`Qi�iBQM Bb T`2+Bb2Hv r?�i ;m�`�Mi22b 7�+iQ`bǶ BM/2T2M/2M+2 �b i?2v �`2- BM 7�+i- +Q``2H�i2/,
ǳL �M/ * b+�H2b MQr +Q``2H�i2 @X8j �M/ i?2 1 �M/ P b+�H2b MQr +Q``2H�i2 X9y- #Qi? Q7 i?2b2
};m`2b #2BM; mM+Q``2+i2/ 7Q` �ii2Mm�iBQMǴ U"HQ+F- RNN8- TX kyeVX

9XjXk amKK�`v, hQQ K�Mv KQ/2Hb- iQQ Km+? mM+2`i�BMiv

�b r2 ?�p2 `2pB2r2/ BM i?2 T`2pBQmb b2+iBQM- /m`BM; i?2 kyi? +2Mim`v i?2`2 r2`2 b2p2`�H +QK@
T2iBM; T2`bQM�HBiv i?2Q`B2b- bQK2 /2`Bp2/ 7`QK i?2 H2tB+�H �TT`Q�+? UBX2X r?B+? 7Q+mb2/ QM
/2`BpBM; T2`bQM�HBiv /2b+`BTiQ`b 7Q` M�im`�H H�M;m�;2V �M/ 7`QK i?2 Tbv+?QK2i`B+ �TT`Q�+?
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UBX2X #�b2/ QM i?2 +`2�iBQM Q7 T2`bQM�HBiv Bi2KbVX "Qi? `2b2�`+? HBM2b r2`2 �B/2/ #v bi�iBbiB@
+�H iQQHb HBF2 *Hmbi2` �M/ 6�+iQ` �M�HvbBbX �KQM; i?2 KQbi BM~m2MiB�H KQ/2Hb- i?2`2 r2`2,
URV *�ii2HHǶb Re 7�+iQ`b r?B+? r2`2 /2`Bp2/ mbBM; � ?B;?Hv KQ/B}2/ p2`bBQM Q7 �HHTQ`i �M/
P/#2`;Ƕb Q`B;BM�H T2`bQM�HBiv /2b+`BTiQ`b HBbic UkV 1vMb2+FǶb S1L UBX2X 1ti`Qp2`bBQM- L2m@
`QiB+BbK- �M/ Sbv+?QiB+BbKV KQ/2Hc �M/ UjV SX *Qbi� �M/ _X J+*`�2Ƕb 6Bp2@6�+iQ` KQ/2H
UBX2X L2m`QiB+BbK- 1ti`�p2`bBQM- PT2MM2bb iQ 1tT2`B2M+2- �;`22�#H2M2bb- �M/ *QMb+B2MiBQmb@
M2bbV r?B+? r2`2 /2`Bp2/ 7�+iQ` �M�HvxBM; *�ii2HHǶb Re 7�+iQ`bX

�HH i?2b2 KQ/2Hb ?�/ BKTQ`i�Mi r2�FM2bb2bX PM i?2 QM2 ?�M/- KQbi r2`2 /2`Bp2/ 7`QK
*�ii2HHǶb HBbi Q7 T2`bQM�HBiv /2b+`BTiQ`b �M/ +Hmbi2`b- r?B+? ?2 ?�/ +?Qb2M B/BQbvM+`�iB+�HHvX
PM i?2 Qi?2` ?�M/- i?2v +�``B2/ i?2 bi`QM; HBKBi�iBQMb Q7 i?2 bi�iBbiB+�H i2+?MB[m2b rBi? r?B+?
i?2v r2`2 /`�rM- 2p2M B7 i?2b2 r2`2 /QrMTH�v2/ Q` B;MQ`2/Ĝ 2X;X, 7�+iQ` BM/2i2`KBM�+v-
+QHHBM2�`Biv- bm#D2+iBp2 7�+iQ` 2ti`�+iBQM- 2i+X U"HQ+F- RNN8c J+*`�2 �M/ *Qbi�- RN38#VX
h?2b2 KQ/2Hb �HbQ ?�/ bi`2M;i?b #mi i?2`2 r�b MQ r�v Q7 /2i2`KBMBM; r?B+? Qz2`2/ i?2 #2bi
i`�/2@Qz U�M/- 7Q` bm`2- MQM2 Q7 i?2b2 T`QKBM2Mi `2b2�`+?2`b rQmH/ ?�p2 r�Mi2/ iQ ;Bp2 BM
�7i2` � HB72iBK2 Q7 +QKKBiK2Mi iQ i?2B` KQ/2HbV,

ǳ>Qr /Q2b QM2 +QM+Hm/2 i?�i � /2b+`BTiBQM Bb ǵ`2�bQM�#Hv bm{+B2MiǶ Q` ǵ+QKT`2@
?2MbBp2Ƕ Q` ǵ7mHHv �/2[m�i2Ƕ \Ǵ

ě "HQ+F URNN8- TX R3dV

h?Bb [m2biBQM ?�b ?�mMi2/ T2`bQM�HBiv `2b2�`+? 2p2` bBM+2 U1vb2M+F- RNNRc CQ?M 2i �HX- RN33c
J�ii?2rb 2i �HX- kyyNc JǤiimb 2i �HX- kykyc S2`pBM- RNN9V- bHQrBM; /QrM i?2 T`Q;`2bb Q7 T2`@
bQM�HBiv �bb2bbK2Mi U:QH/#2`;- RN3Rc J+*`�2 �M/ *Qbi�- RN38�VX >2M+2- i?2 H�i2bi /2}MBiBQM
Q7 T2`bQM�HBiv i`�Bib Bb MQi Km+? KQ`2 Mm�M+2/ i?�M i?2 QM2 i?�i QT2M2/ i?Bb +?�Ti2`,

ǳ(q)2 /2}M2 i`�Bib �b /BK2MbBQMb Q7 �Mv FBM/ Q7 `2H�iBp2Hv bi�#H2 Tbv+?QHQ;B+�H
U�z2+iBp2- +Q;MBiBp2- KQiBp�iBQM�H �M/ #2?�pBQ`�HV /Bz2`2M+2b �KQM; T2QTH2- BM@
/2T2M/2Mi Q7 i?2B` +QMi2Mi- #`2�/i?- Q` 2tT2+i2/ BKTQ`i�M+2Ǵ

Ne



ě *QM/QM 2i �HX UkykR- TX NkeV

9X9 L2r �TT`Q�+?2b iQ T2`bQM�HBiv `2b2�`+?

�b Bi ?�TT2Mb- iBK2 �M/ /Bbi�M+2 �HHQr2/ `2b2�`+?2`b iQ `27`�K2 i?2 MmK#2`@Q7@7�+iQ`b +Q@
MmM/`mKX �M/- �b Bi ?�TT2Mb- M2r ;2M2`�iBQMb Q7 `2b2�`+?2`b ?�p2 bi�`i2/ �TT2�HBM; 7Q`
� +?�M;2 BM T�`�/B;KX aQK2 2M/2�pQm`b ?�p2 7Q+mb2/ QM T2`bQM�HBiv bi`m+im`2- Qi?2`b QM
BKT`QpBM; T2`bQM�HBiv K2�bm`2bX

9X9XR L2r �TT`Q�+?2b BM i2`Kb Q7 bi`m+im`2, MQM@?B2`�`+?B+�H �M/

M2irQ`F bi`m+im`2b

�b T`2pBQmbHv /Bb+mbb2/- T2`bQM�HBiv i?2Q`B2b �`2 KQbiHv #�b2/ QM ?B2`�`+?B+�H KQ/2Hb U*QM@
/QM 2i �HX- kykRVX >B2`�`+?B+�H KQ/2Hb ?�p2 i`�/BiBQM�HHv #22M T`272``2/ #2+�mb2 Q7 i?2 2t@
i`�+iBQM K2i?Q/b i?�i r2`2 mb2/ �M/ #2+�mb2 2tT2`ib ?�p2 T`BQ`BiBx2/ /2}MBM; i?2 bi`m+im`2
Q7 T2`bQM�HBiv U*�ii2HH- RN9jc 1vb2M+F- RNNR- b22 *?�Ti2` RVX

*QM/QM 2i �HX UkykRV �`;m2/ i?�i ?B2`�`+?B+�H KQ/2Hb ?�p2 i?`22 K�BM r2�FM2bb2bX 6B`bi-
2tBbiBM; T2`bQM�HBiv ?B2`�`+?B2b +QMi�BM DBM;H2fD�M;H2 7�HH�+B2b �b Bi Bb MQi BM7`2[m2Mi 7Q` /B7@
72`2Mi �bT2+ib iQ ?�p2 bBKBH�` M�K2b- �M/ 7Q` bBKBH�` �bT2+ib iQ ?�p2 /Bz2`2Mi M�K2bX �b
"HQ+F URNN8V QM+2 b�B/ r?2M /2b+`B#BM; �;`22�#H2M2bb- Bi Bb � ǳ(#)`Q�/- #H�M/- BKT`2bbBp2Hv
mMBM+BbBp2 mK#`2HH� Q7 � H�#2HǴ U"HQ+F- RNN8- TX RN9VX a2+QM/- +m``2Mi ?B2`�`+?B+�H KQ/2Hb /Q
MQi ;m�`�Mi22 i?�i 2p2`v H2p2H Q7 �;;`2;�iBQM Bb 2t?�mbiBp2 Q` +QKT`2?2MbBp2 2MQm;?X h?B`/-
?B2`�`+?B+�H KQ/2Hb /Bb+�`/ Bi2KbǶ mMB[m2 p�`B�M+2 �M/ `2+2Mi 2pB/2M+2 b?Qrb i?�i Bi Bb �b
`2H2p�Mi �b Bi2KbǶ +QKKQM p�`B�M+2 iQ +�Tim`2 T2`bQM�HBiv i`�BibX

GQ2?HBM �M/ :QH/#2`; UkyR9V `2@�M�Hvx2/ irQ b�KTH2b- QM2 i?�i ?�/ #22M i2bi2/ mbBM; �M
�/D2+iBp2 HBbi �M/ �MQi?2` i?�i ?�/ +QKTH2i2/ b2p2`�H T2`bQM�HBiv BMp2MiQ`B2bX GQ2?HBM �M/
:QH/#2`; UkyR9V 2tTH�BM2/ i?�i ?B2`�`+?B+�H bi`m+im`2b ?�p2 � b�HB2Mi bi`m+im`2 BM r?B+? M2r
H�v2`b �`2 ;2M2`�i2/ r?2M i?2 7�+iQ`b BM T`2pBQmb H�v2`b bTHBiX PM i?2 Qi?2` ?�M/- BM HBbi@

Nd



HBF2 Q`;�MBx�iBQMb- 7�+iQ`b BM 2�+? H�v2` b?QmH/ #2 KQbiHv mM`2H�i2/ iQ i?Qb2 BM +QMiB;mQmb
H�v2`bX h?Bb HBbi@ivT2 Q`;�MBx�iBQM Bb T`2+Bb2Hv r?�i i?2B` `2bmHib b?Qr2/- bm;;2biBM; i?�i i?2
?B2`�`+?B+�H bi`m+im`2 Q7 i?2 "B; 6Bp2 KB;?i MQi `2~2+i T2`bQM�HBiv �b �++m`�i2Hv �b Bi ?�b
#22M +H�BK2/X

AM bTBi2 Q7 i?2b2 +`BiB+BbKb- �/pQ+�i2b Q7 ?B2`�`+?B+�H KQ/2Hb �`;m2 i?�i i?2v ?�p2 i?2 ;`2�i
�/p�Mi�;2 Q7 `2/m+BM; `2/mM/�M+v ?2M+2- #2BM; KQ`2 T�`bBKQMBQmb U*QM/QM 2i �HX- kykRc
JǤiimb 2i �HX- kykyVX u2i- T�`bBKQMv Bb MQi i?2 QMHv 7�+iQ` i?�i b?QmH/ #2 +QMbB/2`2/X
AM 7�+i- #`Q�/2MBM; Qm` 2p�Hm�iBQM +`Bi2`B� KB;?i ǳ?2HT `2bQHp2 i?2 �TT�`2Mi /BH2KK� Q7
T�`bBKQMv p2`bmb +QKT`2?2MbBp2M2bbǴ Ua�m+B2` �M/ Am`BMQ- kyky- TX RR33VX h?Bb +?�M;2 BM
T�`�/B;K Bb MQi +�T`B+BQmb- #mi `�i?2` � +QMb2[m2M+2 Q7 i?2 +QKTmi2` `2pQHmiBQMX h?�MFb
iQ i?2 BM+`2�b2 BM +QKTmi�iBQM�H TQr2` `2b2�`+?2`b +�M URV 2�bBHv +QHH2+i H�`;2` �KQmMib
Q7 /�i�- UkV b�72Hv biQ`2 #B; /�i�b2ib- �M/ UjV 2zQ`iH2bbHv +�``v Qmi +QKTH2t /�i� �M�HvbBbX
h?2b2 BKT`Qp2K2Mib ?�p2 �HHQr2/ iQ i2bi KQ`2 +QKTH2t T2`bQM�HBiv KQ/2Hb �M/ iQ `Bb2 i?2
bi�M/�`/b r?2M �bb2bbBM; i?2B` bmBi�#BHBivX

*`�K2` 2i �HX UkyRkV- 7Q` BMbi�M+2- T`QTQb2/ � T2`bQM�HBiv M2irQ`F KQ/2H Ub22 *?�Ti2` RV �M/
#mBHi �M _@T�+F�;2- [;`�T? U1TbF�KT 2i �HX- kyRRV- iQ i2bi BiX AM *`�K2` 2i �HX UkyRkV KQ/2H-
2�+? T2`bQM�HBiv i`�Bi Bb +QKTQb2/ Q7 2z2+iBp2- +Q;MBiBp2- �M/ #2?�pBQ`�H +QKTQM2MibX �M/
Bi Bb i?2 BMi2`�+iBQM #2ir22M i?2b2 +QKTQM2Mib �+`Qbb �M BM/BpB/m�HǶb HB72bT�M i?�i ;Bp2b `Bb2
iQ T2`bQM�HBiv i`�BibX 6Q` BMbi�M+2- L2m`QiB+BbK Bb MQi � H�i2Mi +�mb2 #mi- `�i?2`- ǳ;`QmTb Q7
iB;?iHv BMi2`@+QMM2+i2/ +QKTQM2MibǴX *QMb2[m2MiHv- i`�Bib i?�i �`2 +QM+2Tim�HHv bvMQMvKb
UQ` �MiQMvKbV b?QmH/ +Q@2pQHp2 Ĝ 2X;X, BM+`2�bBM;Hv ǳ2MDQv #2BM; �++QKT�MB2/Ǵ KB;?i +�mb2
�M BM+`2�b2 BM ǳHBFBM; ;QBM; iQ T�`iB2bǴ- iQ;2i?2` rBi? � /2+`2�b2 BM ǳ/BbHBFBM; T2QTH2ǴX AM@
i2`�+iBQMb #2ir22M BM/BpB/m�Hb �M/ i?2 2MpB`QMK2Mi b?QmH/ 7m`i?2` b?�T2 T2`bQM�HBiv i`�BibX
*`�K2` 2i �HX UkyRkV `2bmHib b?Qr2/ i?�i Bi2Kb r2`2 KQ`2 ?B;?Hv BMi2`+QMM2+i2/ i?�M r?�i
rQmH/ #2 2tT2+i2/ ?�/ i?2v #22M +�mb2/ #v BM/2T2M/2Mi H�i2Mi i`�Bib- bm;;2biBM; i?�i i?2B`
M2irQ`F KQ/2H `2~2+i2/ i?2 bi`m+im`2 Q7 T2`bQM�HBiv i`�Bib #2ii2` i?�M ?B2`�`+?B+�H KQ/2HbX
L2irQ`F KQ/2Hb �`2 #2+QKBM; BM+`2�bBM;Hv TQTmH�`- `2+2Mi 2zQ`ib ?�p2 2p2M #22M K�/2 iQ

N3



/2pBb2 r�vb Q7 +QKT�`BM; M2irQ`F �M/ ?B2`�`+?B+�H KQ/2Hb U2X;X, E�M 2i �HX- kykyVX

9X9Xk L2r �TT`Q�+?2b BM i2`Kb Q7 7Q+mb,

_2+2MiHv `2b2�`+?2`b ?�p2 bi�`i2/ [m2biBQMBM; r?2i?2` Bi Bb rQ`i? iQ +QMiBMm2 BMp2biBM; `2@
bQm`+2b BM mM+Qp2`BM; i?2 `B;?i T2`bQM�HBiv i�tQMQKv Qp2` Qi?2` �bT2+ib- HBF2 BKT`QpBM; Bib
T`2/B+iBp2 TQr2`R U2X;X, *QM/QM 2i �HX- kykRc JǤiimb 2i �HX- kykyVX _2b2�`+? T`BQ`BiBxBM; T`2@
/B+iBp2 TQr2` b?QmH/ 7Q+mb QM KQ`2 ;`�MmH�` H2p2Hb Q7 �M�HvbBb #v BM+Q`TQ`�iBM; i?2 Bi2KbǶ
BM7Q`K�iBQM i?�i Bb HQbi BM ?B;?2` H2p2Hb Q7 �;;`2;�iBQM ĜBX2X mMB[m2 p�`B�M+2 Ĝ i?mb- KQpBM;
iQr�`/b � ǳ#QiiQK@mTǴ �TT`Q�+? UJǤiimb 2i �HX- kyRd�- kykyVX h?2 M2ti irQ +?�Ti2`b b2`p2
�b �M 2t�KTH2 Q7 ?Qr i?Bb M2r �TT`Q�+? +QmH/ #2 �TTHB2/ BM T2`bQM�HBiv `2b2�`+?- �b r2HH �b
i?2 #2M2}ib Q7 2KTHQvBM; BiX

AM i?2 "B; 6Bp2 KQ/2H- i?2 HQr2bi H2p2H Q7 �;;`2;�iBQM �`2 Mm�M+2b- r?B+? ?�p2 #22M 7Q`K�HHv
/2}M2/ �b,

ǳ(h)?2 HQr2bi H2p2H �i r?B+? T�ii2`Mb Q7 `2bTQMb2b iQ Bi2Kb +QMiBMm2 iQ ?�p2
`2HB�#H2 bT2+B}+ p�`B�M+2Ǵ

ě *QM/QM 2i �HX UkykR- TX eV

*QM/QM 2i �HX UkykRV T`QTQb2/ i?�i iQ �+?B2p2 � ?B;?@[m�HBiv +QHH2+iBQM Q7 Mm�M+2b r2 b?QmH/-
}`bi- B/2MiB7v � bm{+B2MiHv +QKT`2?2MbBp2 Bi2K TQQH HBF2 :QH/#2`; URNNNVǶb AMi2`M�iBQM�H S2`@
bQM�HBiv Ai2K SQQH UASASV r?B+? BM+Hm/2b i?Qmb�M/b Q7 7`22Hv �p�BH�#H2 Bi2Kb i?�i `2b2�`+?2`b
?�p2 #22M i2biBM;- i`�MbH�iBM;- �M/ mT/�iBM;X �++Q`/BM; iQ *QM/QM 2i �HX UkykRV `2b2�`+?2`b
b?QmH/ �bTB`2 iQ +QHH2+i H�`;2 �KQmMib Q7 Bi2Kb r?BH2 2K#`�+BM; i?�i Bi KB;?i #2 BKTQbbB#H2
iQ T`Q+m`2 �M 2t?�mbiBp2 TQQHX a2+QM/- *QM/QM 2i �HX UkykRV `2+QKK2M/2/ i?�i i?2 [m�HBiv
Q7 i?2 Bi2Kb b?QmH/ #2 �bb2bb2/ mbBM; � rB/2 `�M;2 Q7 i2+?MB[m2b BM+Hm/BM; [m�HBi�iBp2 2p�H@
m�iBQMb i?`Qm;? 7Q+mb ;`QmTb �M/ 2tT2`ibǶ /Bb+mbbBQMb- �b r2HH �b [m�MiBi�iBp2 2p�Hm�iBQMb

Rh?2 T`2/B+iBp2 TQr2` Q7 � bBM;H2 p�`B�#H2 UQ` � ;`QmT Q7 p�`B�#H2bV `272`b iQ i?2B` +�T�#BHBiv Q7 K�FBM; �+@
+m`�i2 T`2/B+iBQMb QM Qi?2` p�`B�#H2b Q` 7mim`2 Qmi+QK2b Ĝ 2X;X, � T2`bQMǶb #2?�pBQ`b- Q++mT�iBQM�H Qmi+QK2b-
2i+X

NN



Q7 Bi2KǶb +H�`Biv- #`2pBiv- �M/ `2�/BM2bbX h?2 /2T`2+�i2/ Bi2Kb b?QmH/ #2 `2+Q`/2/ iQ;2i?2`
rBi? i?2B` T`QT2`iB2b �M/ i?2 `2�bQMb r?v i?2v r2`2 /Bb+�`/2/X h?B`/- Bi2Kb b?QmH/ #2
b2H2+i2/ �++Q`/BM; iQ i?2B` BMi2`@`�i2`k �M/ `2i2bi `2HB�#BHBivj �b i?2v rQmH/ BM7Q`K QM Bib
p�HB/Biv9 �M/ i2KTQ`�H bi�#BHBivX 6Qm`i?- Bi2K TQQHb �M/ T�`iB+BT�Mi BM7Q`K�iBQM b?QmH/ #2
�;;`2;�i2/ bQ Bi2KbǶ #2?�pBQ`b �+`Qbb b�KTH2b +�M #2 +QKT�`2/ �M/ BKT`Qp2/X 6B7i?- }M�H
Bi2K b2H2+iBQM b?QmH/ #2 /QM2 �++Q`/BM; iQ i?2B` i?2B` T`2/B+iBp2 TQr2`X

am+? � /2K�M/BM; [m�HBiv +QMi`QH T`Q+2bb QM bBM;H2 Bi2Kb rQmH/ `2/m+2 i?2B` K2�bm`2K2Mi
2``Q`- BKT`QpBM; i?2 Bi2KǶb `2HB�#BHBivX h?mb- 7QHHQrBM; *QM/QM 2i �HX UkykRV /2}MBiBQM- bm+?
Bi2Kb b?QmH/ `Qm;?Hv +Q``2bTQM/ iQ Mm�M+2b UJ+*`�2- kyR8c JǤiimb 2i �HX- kykyVX

aQ 7�`- T2`bQM�HBiv Mm�M+2b ?�p2 #22M QT2`�iBQM�HBx2/ BM irQ r�vb, URV � bBM;H2 Bi2KǶb `2bB/m�H
p�`B�M+2 U2X;X, JǤiimb 2i �HX- kyR9- kyRd#V �M/ UkV � bBM;H2 Bi2KǶb iQi�H p�`B�M+2 U2X;X, �+?��@
�K�MFr�� 2i �HX- kykyc JǤiimb 2i �HX- kyRd�V �M/X h?2 7Q`K2` �++QmMi BKTHB2b i?�i Mm�M+2b
rQmH/ 2[m�i2 iQ i?2 p�`B�M+2 #2BM; H27i �7i2` `2KQpBM; r?�i2p2` p�`B�M+2 i?�i r�b �#bQ`#2/
BMiQ 7�+2ib �M/ /QK�BMbX >2M+2- i?2 Bi2KǶb `2bB/m�H p�`B�M+2 `272`b iQ �M Bi2KǶb mMB[m2
p�`B�M+2 THmb i?2 K2�bm`2K2Mi 2``Q`X �Hi?Qm;? �M Bi2KǶb `2bB/m�H p�`B�M+2 rQmH/ +QMi�BM �
?B;?2` T`QTQ`iBQM Q7 K2�bm`2K2Mi 2``Q` U�M/- ?2M+2- Bi Bb HBF2Hv iQ vB2H/ HQr2` +Q``2H�iBQMb
rBi? 2ti2`M�H +`Bi2`B� Ĝ 2X;X, +`Qbb@`�i2` �;`22K2Mi +QKT�`2/ iQ Bi2Kb- 7�+2ib- Q` /QK�BMb
V Bi KB;?i biBHH +�``v `2H2p�Mi BM7Q`K�iBQM �#Qmi T2`bQM�HBiv i`�Bib UJǤiimb 2i �HX- kyR9VX
>Qr2p2`- i?2 �KQmMi Q7 `2H2p�Mi BM7Q`K�iBQM H27i BM �M Bi2KǶb `2bB/m�H p�`B�M+2 rQmH/ /2T2M/
QM r?�i p�`B�M+2 Bb `2KQp2/ 7`QK i?2 Bi2KX 6QHHQrBM; i?2 H�ii2` /2}MBiBQM- Mm�M+2b rQmH/
#2 2[mBp�H2Mi iQ bBM;H2 Bi2Kb- r?B+? rQmH/ BM+Hm/2 Bi2KǶb mMB[m2 p�`B�M+2 iQ;2i?2` rBi?
i?2 +QKKQM p�`B�M+2 i?2v b?�`2 rBi? Qi?2` Bi2Kb Ur?B+? rQmH/ #2 �#bQ`#2/ BMiQ 7�+2ib
�M/ /QK�BMbV- �b r2HH �b i?2 K2�bm`2K2Mi 2``Q`X LQi2 i?�i i?Bb Bb ?Qr Mm�M+2b ?�p2 #22M
+QM+2Tim�HBx2/ BM i?Bb i?2bBbX

kAMi2`@`�i2` `2HB�#BHBiv Bb i?2 /2;`22 iQ r?B+? irQ Q` KQ`2 T2QTH2 Ĝ BX2X `�i2`b Ĝ �;`22 r?2M H�#2HHBM; Q`
`�MFBM; bT2+B}+ K�i2`B�HbX AM i?Bb +�b2- r2 `272` iQ i?2 /2;`22 Q7 �;`22K2Mi Qp2` r?�i Bi2Kb b?QmH/ #2
bm#bmK2/ mM/2` r?�i 7�+2ibf/QK�BMbX

j_2i2bi `2HB�#BHBiv K2�bm`2b r?2i?2` �M Bi2K UQ` � [m2biBQMM�B`2- � b+�H2- 2i+XV +�Tim`2b � +QMbi`m+i
+QMbBbi2MiHv �+`Qbb iBK2X

9�M Bi2KǶb Q` i2biǶb p�HB/Biv `272`b iQ Bib +�T�#BHBiv iQ `2~2+i i?2 +QMbi`m+i i?2v �BK iQ K2�bm`2X

Ryy



_2b2�`+? ?�b b?QrM i?�i T2`bQM�HBiv b+Q`2bǶ T`2/B+iBp2 TQr2` BM+`2�b2b +QMbB/2`�#Hv r?2M
mbBM; b2p2`�H Bi2Kb iQ;2i?2` rBi?Qmi �;;`2;�iBM; i?2K8X Ai +QmH/ #2 �`;m2/ i?�i i?Bb BK@
T`Qp2K2Mi BM T`2/B+iBp2 TQr2` Bb K2`2Hv /m2 iQ i?2 BM+`2�b2/ MmK#2` Q7 T`2/B+iQ`bX 6Q`
BMbi�M+2- �+?��@�K�MFr�� 2i �HX UkykyV mb2/ T2`bQM�HBiv b+Q`2b �i /Bz2`2Mi H2p2Hb iQ T`2/B+i
T�`iB+BT�MibǶ M�iBQM�HBivc i?2v +Q``2+iHv B/2MiB}2/ eyW Q7 T�`iB+BT�Mib r?2M mbBM; /QK�BM
b+Q`2b- d8W B7 mbBM; 7�+2ib- �M/ 3NW r?2M mbBM; Mm�M+2bX >Qr2p2`- `2b2�`+?2`b bmTTQ`iBM;
i?Bb �TT`Q�+? �`;m2 i?�i i?2 T`2/B+iBp2 TQr2` BM+`2�b2 Bb /m2 iQ i?2 `2H2p�M+2 Q7 i?2 mMB[m2
BM7Q`K�iBQM T`QpB/2/ #v 2�+? 7�+2i Q` Mm�M+2 r?B+? ?�b �Hr�vb #22M /Bb+�`i2/ Ua22#Qi? �M/
JǤiimb- kyR3VX JQ`2Qp2`- `2b2�`+? mbBM; Mm�M+2b- 2Bi?2` QT2`�iBQM�HBx2/ �b Bi2Kb Q` �b Bi2KǶb
`2bB/m�Hb- Bb HBKBi2/ #mi i?2`2 Bb 2pB/2M+2 bm;;2biBM; i?�i i?2v +QMi�BM ;2MmBM2 BM7Q`K�iBQM
�#Qmi T2`bQM�HBiv i`�Bib UJ+*`�2- kyR8c JǤiimb 2i �HX- kyR9- kykyc a22#Qi? �M/ JǤiimb-
kyR3V- �M/ i?2v b?�`2 /QK�BMbǶ T`QT2`iB2b Q7 +`Qbb@+mHim`�H T`2b2M+2- i2KTQ`�H bi�#BHBiv- Q#@
b2`p�#BHBiv �+`Qbb `�i2`b- �M/ ;2M2iB+ #�bBb U2X;X �+?��@�K�MFr�� 2i �HX- kykyc JǤiimb 2i �HX-
kyR9- kyRd#VX

h?2`2 Bb biBHH � KQ`2 BMimBiBp2 �/p�Mi�;2 iQ mbBM; 7�+2ib �M/ Mm�M+2b #2vQM/ i?2 i2+?BMB+�H
`�iBQM�H2b r2 ?�p2 `2pB2r2/, /QK�BM b+Q`2b KB;?i Q#b+m`2 T�ii2`Mb �i HQr2` H2p2Hb Q7 �;@
;`2;�iBQM U"QQi? �M/ A`rBM;- kyRRc .2H :Bm/B+2 2i �HX- kyRkc E�Bb2`- kyRNc J�+ :BQHH� �M/
E�DQMBmb- kyRNVX h?Bb +QmH/ #2+QK2 T�`iB+mH�`Hv `2H2p�Mi r?2M +QKT�`BM; /Bz2`2Mi TQTm@
H�iBQMb U2X;X, K2M �M/ rQK2MV �b +QMi`�/B+iBM; `2bmHib �i Mm�M+2 H2p2H KB;?i i`�MbH�i2 �b
ǳMQ /Bz2`2M+2bǴ �i /QK�BM H2p2HX h?Bb 2t�KTH2 rBHH #2 7m`i?2` 2tTHQ`2/ BM *?�Ti2` 8X 6`QK
i?Bb /B+mbbBQM r2 +�M +QM+Hm/2 i?�i- �Hi?Qm;? i?Bb }M2@imM2/ �TT`Q�+? Bb MQi BMi2`2bi2/ BM
/2p2HQTBM; � T2`bQM�HBiv i�tQMQKv- Bi /Q2b T`QpB/2 KQ`2 bQHB/ 7QmM/�iBQMb �b Bi b�KTH2b i?2
ǳT2`bQK2 Ĝ i?2 mMBp2`b2 Q7 p�`B�#H2b +�Tim`BM; T2`bQM�HBiv p�`B�#BHBiv Ĝ KQ`2 #`Q�/Hv i?�M
+m``2MiHv �p�BH�#H2 K2�bm`2b /QǴ UJǤiimb 2i �HX- kyky- TX jVX

8a22#Qi? �M/ JǤiimb UkyR3V 2tTH�BM2/ i?Bb +QM+2Ti #v +QKT�`BM; Mm�M+2b rBi? bBM;H2 Mm+H2QiB/2 TQHvKQ`@
T?BbKb UaLSbV- #2+�mb2 BM/BpB/m�HHv- Mm�M+2b ?�p2 bK�HH T`2/B+iBp2 TQr2` #mi +QK#BM2/ BMiQ BMiQ TQHv;2MB+
b+Q`2b UBX2X ǳTQHvMm�M+2/ b+Q`2bǴV ?�p2 � bi`QM; T`2/B+iBp2 TQr2`X
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9X8 GBKBi�iBQMb iQ � #QiiQK@mT �TT`Q�+?

Lm�M+2b `2b2�`+? Bb T`QKBbBM; #mi Bb �HbQ 7�+BM; � +QMbB/2`�#H2 �KQmMi Q7 `2bBbi�M+2X AM i?Bb
b2+iBQM- r2 rBHH 7Q+mb QM i?2 K�BM +`BiB+BbKb �M/ Kvi?b bm``QmM/BM; i?Bb M2r �TT`Q�+?X

9X8XR q?v rQmH/ r2 i`mbi bBM;H2 Bi2Kb B7 i?2v �`2 Km+? KQ`2

mM`2HB�#H2 i?�M b+�H2b Q` [m2biBQMM�B`2b\

�b J+*`�2 UkyR8V 2tTH�BMb- +H�bbB+�H �TT`Q�+?2b iQ b+�H2b +QMbi`m+iBQM 2Mbm`2/ i?�i [m2b@
iBQMM�B`2b ?�/ ?B;? BMi2`M�H +QMbBbi2M+veX h?Bb r�b Q7i2M �ii�BM2/ #v b2H2+iBM; Bi2Kb rBi?
Qp2`H�TTBM; +QMi2MiX h?2`27Q`2- +H�bbB+ T2`bQM�HBiv K2�bm`2b ?�/ ?B;? BMi2`M�H +QMbBbi2M+v
#mi /B/ M2Bi?2` ;m�`�Mi22/ i?�i +QMbi`m+ib r2`2 #2BM; K2�bm`2/ +QKT`2?2MbBp2Hv MQ` i?�i
i?2v ?�/ � bi`QM; T`2/B+iBp2 TQr2`X

1tT2`ib �`2 BM+`2�bBM;Hv BM+HBM2/ iQ +?�M;2 i?Bb T�`�/B;K Q7 /2p2HQTBM; �M/ �bb2bbBM; T2`@
bQM�Hiv K2�bm`2b bQ i?�i HQr2` H2p2Hb Q7 �;;`2;�iBQM �`2 T`QT2`Hv K2�bm`2/ �M/ T`Qp2 mb27mH
iQ T`2/B+i 2ti2`M�H +`Bi2`B�X J+*`�2 UkyR8V T`QTQb2/ i?�i BM/BpB/m�H Bi2Kb b?QmH/ MQ HQM;2`
#2 +?Qb2M �++Q`/BM; iQ i?2 T2`+2Mi�;2 Q7 BM7Q`K�iBQM i?2v b?�`2 rBi? Qi?2`b #mi iQ i?2B`
�#BHBiv iQ K2�bm`2 i?2 b�K2 +QMbi`m+i +QMbBbi2MiHv �+`Qbb iBK2 UBX2X `2i2bi `2HB�#BHBivVX h?Bb
�TT`Q�+? /Q2b MQi QMHv 2Mbm`2b i?�i 2�+? Mm�M+2 `2T`2b2Mib �++m`�i2Hv � bT2+B}+ TQ`iBQM Q7
� T2`bQM�HBiv i`�Bi- #mi �HbQ i?�i �HH T2`bQM�HBiv i`�Bib �`2 i?Q`Qm;?Hv K�TT2/X �//BiBQM�HHv-
i?2b2 T2`bQM�HBiv K2�bm`2b rQmH/ ?�p2 ?B;?2` T`2/B+iBp2 TQr2` #2+�mb2 2�+? Bi2K rQmH/
+�Tim`2 � mMB[m2 �bT2+i Q7 i?2 2ti2`M�H +`Bi2`B� r2 �BK iQ T`2/B+i U*?�TK�M 2i �HX- kyReVX

9X8Xk lbBM; iQQ K�Mv Bi2Kb rQmH/ Dmbi Qp2`}i i?2 /�i�- KQ/2Hb

rBHH MQi #2 ;2M2`�HBx�#H2Ę

.Qm#ib QM i?2 KQ/2HǶb ;2M2`�HBx�#BHBiv �`2 #�b2/ QM i?2 B/2� i?�i i?2 KQ`2 T`2/B+iQ`b �`2
722/ BMiQ � KQ/2H UQ` i?2 ?B;?2` Bb i?2 `�iBQ Q7 Q#b2`p�iBQMb iQ T`2/B+iQ`bV- i?2 KQ`2 HBF2Hv

eAMi2`M�H +QMbBbi2M+v K2�bm`2b i?2 /2;`22 iQ r?B+? �HH Bi2Kb BM+Hm/2/ BM � b+�H2- BMp2MiQ`v- Q` [m2biBQMM�B`2
i�+FH2 i?2 b�K2 +QMbi`m+iX
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Bi Bb i?�i i?2v rBHH TB+F mT QM p�`B�M+2 7`QK i?2 bT2+B}+ b�KTH2 �i ?�M/X h?Bb T?2MQK2MQM
Bb FMQrM �b Qp2`}iiBM; U*?�TK�M 2i �HX- kyRec u�`FQMB �M/ q2bi7�HH- kyRdVX AM Qp2`}ii2/
KQ/2Hb- i?2 p�Hm2b Q7 T�`�K2i2`bǶ 2biBK�i2b �`2 +HQb2` iQ i?Qb2 Q7 i?2 b�KTH2 �i ?�M/ i?�M
iQ i?2 i`m2 TQTmH�iBQM p�Hm2b- D2QT�`/BxBM; i?2 KQ/2HǶb ;2M2`�HBx�#BHBivX

Pp2`}iiBM; b22Kb mM�pQB/�#H2 r?2M mbBM; ?mM/`2/b Q7 Mm�M+2b iQ T`2/B+i � bBM;H2 Qmi+QK2X
LQM2i?2H2bb- � KQ/2HǶb Qp2`}iiBM; +�M #2 i�+FH2/ i?`Qm;? F@7QH/ +`Qbb@p�HB/�iBQM- r?2`2 i?2
b�KTH2 Bb bTHBi BMiQ b2p2`�H b�KTH2b Q7 2[m�H bBx2 �M/ i?2 T�`�K2i2` 2biBK�i2b Q7 i?2 KQ/2H �`2
+QKTmi2/ BM �HH i?2 b�KTH2b 2t+2Ti 7Q` QM2- r?B+? `2b2`p2/ iQ i2bi i?2 KQ/2HǶb ;2M2`�HBx�#BHBiv
U7Q` KQ`2 /2i�BHb b22 u�`FQMB �M/ q2bi7�HH- kyRdVX a2p2`�H Bi2`�iBQMb Q7 i?Bb T`Q+2bb �HHQr
iQ }M2@imM2 i?2 T�`�K2i2`bǶ 2biBK�i2b r?BH2 i2biBM; 7Q` ;2M2`�HBx�#BHBiv �M/ �bb2bbBM; i?2
KQ/2HǶb 2``Q`X �//BiBQM�H T`2+�miBQMb +�M #2 BM+Hm/2/ #v /BpB/BM; i?2 Q`B;BM�H b�KTH2 BMiQ �
i`�BMBM; b�KTH2 rBi? r?B+? iQ /Q i?2 F@7QH/ +`Qbb@p�HB/�iBQM- �M/ � i2biBM; b�KTH2 iQ 2t�KBM2
i?2 T2`7Q`K�M+2 Q7 i?2 }M�H KQ/2H U*?�TK�M 2i �HX- kyReVX LQi2 i?�i +`Qbb@p�HB/�iBQM i�+FH2b
;2M2`�HBx�#BHBiv rBi?BM i?2 b�KTH2 #2BM; mb2/X h?mb- �Hi?Qm;? Bi T`2p2Mib 2ti`2K2 Qp2`}iiBM;-
i?2`2 Bb MQ ;m�`�Mi22 i?�i i?2 KQ/2H KB;?i biBHH MQi ;2M2`�HBx2 iQ �MQi?2` TQTmH�iBQMX

�Hi?Qm;? +`Qbb@p�HB/�iBQM BM7Q`Kb �#Qmi i?2 /2;`22 iQ r?B+? i?2 KQ/2H Bb Qp2`}iiBM; i?2
/�i�- Bi KB;?i MQi T`2p2Mi BiX h?2`2 �`2 /Bz2`2Mi �TT`Q�+?2b iQ �pQB/ Qp2`}iiBM;- HBF2,
amT2`pBb2/ S`BM+BT�H *QKTQM2Mib �M�HvbBb UaS*�V- _2;mH�`Bx�iBQM- �M/ "QQbiBM; Ub22 BH@
Hmbi`�i2/ 2t�KTH2b BM "�B` 2i �HX- kyyec *?�TK�M 2i �HX- kyRec u�`FQMB �M/ q2bi7�HH- kyRdVX
h?2`27Q`2- i?2`2 �`2 K2i?Q/b iQ i�+FH2 /�i� Qp2`}iiBM;dX

9X8Xj h?2`2 rQmH/ #2 �M 2t+2bbBp2 MmK#2` Q7 Bi2Kb iQ +?QQb2 7`QK

�M/ +`Qbb@bim/v +QKT�`BbQMb rQmH/ MQi #2 TQbbB#H2Ę

AMi2`2biBM;Hv- i?2 +QMp2`;2Mi p�HB/Biv �+`Qbb [m2biBQMM�B`2b bmTTQb2/Hv K2�bm`BM; i?2 "B;
6Bp2 Bb HQr2` i?�M 2tT2+i2/- BM 7�+i- i?2v QMHv b?�`2/ jeW Q7 i?2B` p�`B�M+2 US�+2 �M/

d:Bp2M i?�i BM i?Bb i?2bBb T2`bQM�HBiv b+Q`2b �`2 MQi mb2/ �b T`2/B+iQ`b- Qp2`}iiBM; rBHH MQi #2 �M Bbbm2X
>Qr2p2`- i?Bb Bb � `2H2p�Mi HBKBi�iBQM Q7 i?Bb K2i?Q/QHQ;B+�H �TT`Q�+? i?�i Kmbi #2 �+FMQrH2/;2/ �M/
/Bb+mbb2/X

Ryj



"`�MMB+F- kyRyVX h?Bb K2�Mb i?�i `2bmHib mbBM; /Bz2`2Mi "B; 6Bp2 K2�bm`2b �`2 MQi �b
+QKT�`�#H2 �b KQbi `2b2�`+?2`b rQmH/ r�MiX h?Bb Bbbm2 ?�b #22M B;MQ`2/ #2+�mb2 i2bib ?�p2
MQi Q7i2M #22M +QKT�`2/ U"HQ+F- RNN8c :QH/#2`;- RNNNVX

h?2 Q#D2+iBp2 Q7 i?Bb M2r �TT`Q�+? iQ T2`bQM�HBiv K2�bm`2b Bb MQi i?�i �HH bim/B2b i2bi �HH
Mm�M+2b- #mi i?�i bim/B2b 7Q+mb QM }M/BM; i?2 bm#b2i Q7 Mm�M+2b i?�i +QMbBbi2MiHv T`2/B+i
i?2 b�K2 Qmi+QK2X PMHv i?2b2 Mm�M+2 bm#b2ib rQmH/ #2 ǳi?2Q`v@rQ`i?vǴX h?Bb Mm�M+2@
?mMi rQmH/ #2 KQ`2 2{+B2Mi B7 `2b2�`+?2`b b?�`2/ �M/ mT/�i2/ i?2B` Bi2Kb QM i?2 b�K2 bBi2
U*QM/QM 2i �HX- kykRVX �`;m�#Hv- ?�pBM; �HH Bi2KbǶ BM7Q`K�iBQM BM i?2 b�K2 TH�+2 rQmH/ ?2HT
`2b2�`+?2`b }M/ i?2 Bi2Kb i?�i bmBi i?2B` `2b2�`+? [m2biBQM #2biX

9X8X9 >Qr rQmH/ � +QHH2+iBQM Q7 BM/2T2M/2Mi �M/ mM`2H�i2/ Bi2Kb

#2 i`�MbH�i2/ BMiQ � T2`bQM�HBiv i?2Q`v\

h?2Q`B2b �`2 p�Hm2/ 7Q` T`QpB/BM; � 7�HbB}�#H2 7`�K2rQ`F r?B+? +�M 7m`i?2` ;mB/2 `2b2�`+?
UCQ?MbQM �M/ "Qm+?�`/- kyy8VX >Qr2p2`- i?2Q`B2bǶ `2H�iBp2 rQ`i? �HbQ /2T2M/b QM i?2 2ti2Mi
iQ r?B+? i?2v H2�/ iQ �++m`�i2 T`2/B+iBQMb Ui?Bb Bbbm2b rBHH #2 7m`i?2` /Bb+mbb2/ BM a2+iBQM
dXjXkVX 6Q` i?Bb `2�bQM- ;QQ/ i?2Q`B2b U`2;�`/H2bb Q7 i?2 }2H/V M22/ iQ #2 /`�rM 7`QK `Q#mbi
T�ii2`Mb 2K2`;BM; 7`QK p�`BQmb bQm`+2bX 1`QM2M �M/ "`BM;K�MM UkykRV `2+2MiHv �bF2/ iQ
r?�i /2;`22 Tbv+?QHQ;Bbib ?�p2 �++mKmH�i2/ 2MQm;? FMQrH2/;2 iQ T`Q/m+2 � ?B;?@[m�HBiv
i?2Q`v Q7 T2`bQM�HBivX �++Q`/BM; iQ 1`QM2M �M/ "`BM;K�MM UkykRV r2 MQi QMHv M22/ 2pB/2M+2
QM r?�i �`2 i?2 #2bi T2`bQM�HBiv i`�Bib iQ T`2/B+i +2`i�BM Qmi+QK2b- r2 �HbQ M22/ iQ FMQr
r?B+? �`2 MQiX 6Q+mbBM; QM Bi2KbǶ T`2/B+iBp2 TQr2` rBHH MQi QMHv T`QpB/2 KQ`2 BM7Q`K�iBQM
�#Qmi i?2 mb27mHM2bb Q7 i?�i Bi2K- Bi rQmH/ �HbQ ?2HT BM7Q`K T2`bQM�HBiv i?2Q`B2bX

�`;m�#Hv- T2`bQM�HBiv i?2Q`B2b �M/ KQ/2Hb Q7i2M mM/2`T2`7Q`K r?2M T`2/B+iBM; HB72 Qmi+QK2b
#2+�mb2 i?2v r2`2 MQi #mBHi 7Q` i?�i Tm`TQb2 U2X;X, JǤiimb 2i �HX- kyRd�VX AM 7�+i- i?2 T`QT2`@
iB2b Q7 K�Mv Tbv+?QHQ;B+�H K2�bm`2b �`2 MQi 2t+m`bBQMBx2/ 2MQm;?- ?2M+2 K�Mv K2�bm`2b �`2
MQi �b ;QQ/ �b i?2v +H�BK iQ #2 U1`QM2M �M/ "`BM;K�MM- kykRc :QH/#2`;- RNNNVX 1pB/2MiHv-
mbBM; i?2b2 K2�bm`2b rQmH/ H2�/ iQ TQQ` i?2Q`B2b 2p2M B7 Tbv+?QHQ;Bbi r2`2 iQ +QHH2+i H�`;2
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b2ib Q7 /�i�X � bmBi�#H2 �Hi2`M�iBp2 +QmH/ #2 #�b2/ �`QmM/ i?2 Bi2Kb mb2/ iQ K2�bm`2 T2`bQM@
�HBivX h?Bb �TT`Q�+? rQmH/ �HbQ 7�+BHBi�i2 F22TBM; T2`bQM�HBiv i?2Q`B2b mT/�i2/- �b Bi Bb 2�bB2`
iQ `2+Q;MBx2 i?2 M22/ 7Q` � +?�M;2 �M/ iQ �/QTi Bi �i i?2 #�b2 Q7 i?2 ?B2`�`+?v i?�M �i i?2
iQT U*QM/QM 2i �HX- kykRc 1`QM2M �M/ "`BM;K�MM- kykRVX h?Bb Mm�M+2/ �TT`Q�+? /Q2b MQi
;m�`�Mi22 iQ UMQ` /B/ Bi 2p2` BMi2M/ iQV }M/ i?2 T2`72+i T2`bQM�HBiv i�tQMQKv #mi �HHQrb iQ
b�KTH2 i?2 T2`bQM�HBiv mMBp2`b2 i?�i +m``2Mi K2�bm`2b ?�p2 MQi #22M �#H2 iQ UJǤiimb 2i �HX-
kyRd�VX

G�biHv- �/p�M+2b BM +QKTmi2` bQ7ir�`2 �#H2 iQ 2tTHQ`2 KQ`2 +QKTH2t T2`bQM�HBiv i?2Q`B2b
b?QmH/ #2 mb2/ iQ �pQB/ bBKTHB7vBM; Bib M�im`23X Ai Bb BKTQ`i�Mi iQ ?B;?HB;?i i?�i i?Bb ǳ#QiiQK@
mTǴ �TT`Q�+? Bi Bb MQi � K�ii2` Q7 K�i?2K�iBxBM; Tbv+?QHQ;v- #mi Q7 BM+`2�bBM; i?2 [m�HBiv
Q7 #�bB+ `2b2�`+?X

9Xe *QM+HmbBQM

�b �M Qp2`�HH +QM+HmbBQM- T2`bQM�HBiv Bb � +QHH2+iBQM Q7 bi�#H2 BM/BpB/m�H +?�`�+i2`BbiB+b i?�i
�`2 HBF2Hv iQ #2 T�`iB�HHv b?�T2/ #v i?2 2MpB`QMK2Mi �b r2HH �b � T2`bQMǶb ;2M2iB+ K�F2mT
UJ�ii?2rb 2i �HX- kyyNVX S`2pBQmb `2b2�`+? mbBM; i?2 H2tB+�H �TT`Q�+? ?�b b?QrM i?�i ǳBM/B@
pB/m�Hb BM � +mHim`2 ?QH/ T`22tBbiBM; B/2�b �#Qmi r?�i ivT2b Q7 �ii`B#mi2b ;Q iQ;2i?2`- �M/
i?�i i?2 }p2@7�+iQ` bQHmiBQM Bb � `2~2+iBQM Q7 i?2b2 +mHim`�HHv /2}M2/ +QM+2Tim�H bBKBH�`BiB2bǴ
U"`B;;b- RN3N- TX k9NVX >Qr2p2`- i?2 "B; 6Bp2 �`2 MQi i?2 QMHv r�v BM r?B+? r2 +�M +QM@
+2Tim�HBx2 T2`bQM�HBiv i`�BibX AM 7�+i- i?2`2 �`2 Ui?2`2 ?�p2 �Hr�vb #22MV b2p2`�H +QKT2iBM;
KQ/2Hb Q`;�MBxBM; i`�Bib �M/ i?2B` `2H�iBQMb?BTb /Bz2`2MiHvĜ 2X;X, �b � ?B2`�`+?v- � M2irQ`F-
2i+X S`2pBQmb `2b2�`+? ?�b #22M HBKBi2/ #v K�i2`B�H +QMiBM;2M+B2b HBF2 i?2 �KQmMi Q7 /�i�
i?�i +QmH/ #2 +QHH2+i2/ Q` i?2 iBK2 Bi iQQF iQ +QHH2+i Bi �M/ iQ T`Q+2bb BiX >Qr2p2`- +m``2Mi
�/p�M+2b �HHQr `2b2�`+?2`b iQ bim/v H�`;2` b2ib Q7 T2`bQM�HBiv K�`F2`b i?�i +�M #2 2p�Hm�i2/
iQ ;m�`�Mi22 i?2B` �++m`�+v �M/ T`2/B+iBp2 TQr2`X

3h?Bb Bb MQi iQ b�v i?�i i?2Q`B2b b?QmH/ #2 2t+HmbBp2Hv #mBHi QM i?2 #�bBb Q7 bi�iBbiB+�H bQ7ir�`2 QmiTmib-
#mi �b M2r bi�iBbiB+�H iQQHb �HHQr mb iQ 2tTHQ`2 i?2 bmBi�#BHBiv Q7 T2`bQM�HBiv KQ/2Hb #2vQM/ i?2 ?B2`�`+?B+�H
bi`m+im`2b U2X;X, M2irQ`F KQ/2Hb- *`�K2` 2i �HX- kyRkV- r2 b?QmH/ +QMbB/2` �HH TQbbB#H2 QTiBQMbX
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h?2b2 `2+2Mi �/p�M+2b ?�p2 ;Bp2M `Bb2 iQ � ǳ#QiiQK@mTǴ �TT`Q�+? iQ T2`bQM�HBiv `2b2�`+?-
K2�MBM; +`2�iBM; i?2Q`B2b 7Q+mb2/ QM Bib KQbi #�bB+ #mBH/BM; #HQ+Fb Ĝ BX2X T2`bQM�HBiv Mm�M+2bX
am+? �M �TT`Q�+? /Q2b MQi QMHv ;m�`�Mi22 i?�i T2`bQM�HBiv KQ/2Hb rQmH/ #2 QTiBKBx2/
�++Q`/BM; iQ i?2B` T`2/B+iBp2 TQr2`- #mi i?�i i?2v rQmH/ #2 2�bBHv mT/�i2/X L2p2`i?2H2bb-
i?Bb �TT`Q�+? ?�b 7QmM/ bQK2 `2bBbi�M+2X h?2 +?�Ti2`b i?�i 7QHHQr rBHH 2K#`�+2 i?Bb /2#�i2-
�b i?2v 2tTHQ`2 �M/ +QKT�`2 `2bmHib �i /Bz2`2Mi �;;`2;�iBQM H2p2Hb r?2M mbBM; T2`bQM�HBiv
K2�bm`2b QM iQTB+b HBF2 b2t /Bz2`2MiB�iBQMN �M/ Q++mT�iBQM�H +?QB+2X >2M+2- i?2 T`2b2Mi
+?�Ti2` ?2HTb iQ 7`�K2 i?2 K2i?Q/b mb2/ BM i?2 M2ti irQ +?�Ti2`b- �b #Qi? mb2 bBM;H2 Bi2Kb
�b Mm�M+2b �M/ �p2`�;2 bmK b+Q`2b Q7 Mm�M+2b �b 7�+2ibX

Na2t /Bz2`2MiB�iBQM `272`b iQ i?2 T`Q+2bb #v r?B+? K2M �M/ rQK2M /2p2HQT T?vbB+�H �M/ Tbv+?QHQ;B+�H
+?�`�+i2`BbiB+b i?�i /BbiBM;mBb? i?2KX
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S2`bQM�HBiv /Bz2`2M+2b #2ir22M b2t
�M/ b2tm�H Q`B2Mi�iBQM ;`QmTb
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8XR AMi`Q/m+iBQM

S2`bQM�HBiv /Bz2`2M+2b #2ir22M K2M �M/ rQK2M ?�p2 #22M i?Q`Qm;?Hv bim/B2/X _2b2�`+?
bm;;2bib i?�i b2t /Bz2`2MiB�iBQM ?�TT2Mb QM � +QMiBMmmK- ?2M+2 Bi Bb �M Qp2`bBKTHB}+�iBQM
iQ bim/v Bi mbBM; Dmbi irQ +�i2;Q`B2b Ĝ BX2X K2M �M/ rQK2MX >Qr2p2`- b2tm�H Q`B2Mi�iBQM
KB;?i K�T i?Bb bT2+i`mK #2ii2`- vB2H/BM; � KQ`2 /2i�BH2/ TB+im`2 Q7 T2`bQM�HBiv /Bz2`2M+2b
#2ir22M K2M �M/ rQK2M UGBTT�- kyyRVX _2b2�`+? mbBM; b2tm�H Q`B2Mi�iBQM Bb HBKBi2/ #mi
T`QpB/2b 2pB/2M+2 i?�i T2`bQM�HBiv b+Q`2b Q7 ?QKQb2tm�H K2M i2M/ iQ KQp2 �r�v 7`QK i?2B`
?2i2`Qb2tm�H +QmMi2`T�`ib iQr�`/ ?2i2`Qb2tm�H rQK2MX aBKBH�`Hv- T2`bQM�HBiv b+Q`2b Q7 ?Q@
KQb2tm�H rQK2M i2M/ iQ KQp2 �r�v 7`QK ?2i2`Qb2tm�H rQK2M iQr�`/ ?2i2`Qb2tm�H K2MX
�//BiBQM�HHv- Bi ?�b #22M Q#b2`p2/ i?�i T2`bQM�HBiv b?B7ib BM ?QKQb2tm�H T�`iB+BT�Mib i2M/
iQ KB``Q` T2`bQM�HBiv /Bz2`2M+2b #2ir22M ?2i2`Qb2tm�H K2M �M/ rQK2MX h?Bb }M/BM; rQmH/
bmTTQ`i i?2 B/2� i?�i T2`bQM�HBiv b2t /Bz2`2M+2b �+im�HHv Q++m` QM � +QMiBMmmKX

"27Q`2 /Bb+mbbBM; T`2pBQmb }M/BM;b- Bi Bb BKTQ`i�Mi iQ `2+Q;MBx2 i?2 /BbiBM+iBQM #2ir22M b2t
�M/ ;2M/2`X �++Q`/BM; iQ i?2 qQ`H/ >2�Hi? P`;�MBx�iBQM Uq>PV- ;2M/2` Bb /2}M2/ ǳi?2
+?�`�+i2`BbiB+b Q7 rQK2M �M/ K2M i?�i �`2 bQ+B�HHv +QMbi`m+i2/Ǵ r?BH2 b2t ǳ`272`b iQ i?Qb2
(+?�`�+i2`BbiB+b) i?�i �`2 #BQHQ;B+�HHv /2i2`KBM2/ UqQ`H/>2�Hi?P`;�MBx�iBQM- kykkVX :Bp2M
?Qr 2�`Hv BM HB72 +?BH/`2M �`2 bQ+B�HBx2/- i?2 BKT�+i i?�i b2t �M/ ;2M/2` KB;?i ?�p2 QM
Qi?2` p�`B�#H2b #2+QK2 BM2ti`B+�#Hv 2Mi�M;H2/X Ai +QmH/ #2 �`;m2/ i?�i +2`i�BM T2`bQM�HBiv
/Bz2`2M+2b �`2 `QQi2/ BM bT2+B}+ #BQHQ;B+�H bi`�i�- #mi bQK2 KB;?i #2 ?2B;?i2M2/ UQ` bBKTHv
+?�M;2/V �++Q`/BM; iQ Qm` bQ+B�HBxBM; 2tT2`B2M+2bX h?2b2 M�im`2@Mm`im`2 BMi2`�+iBQMb KB;?i
#2 T�`iB+mH�`Hv `2H2p�Mi r?2M +QMbB/2`BM; b2tm�H Q`B2Mi�iBQMX �Hi?Qm;? i?2Q`2iB+�HHv- i?2
i2`Kb ǳb2tǴ �M/ ǳ;2M/2`Ǵ `2~2+i p2`v /Bz2`2Mi B/2�b Bi Bb /B{+mHi iQ /Bz2`2MiB�i2 i?2K
BM T`�+iB+2X hQ �+FMQrH2/;2 i?2 +QKTH2tBiB2b 2K#2//2/ BM i?Bb /BbiBM+iBQM #2ir22M b2t
�M/ ;2M/2`- i?2 i2`K ǳb2tf;2M/2`Ǵ rBHH #2 mb2/ ?2`2QMX 6m`i?2`KQ`2- ǳK2M �M/ rQK2M
/Bz2`2M+2bǴ b?QmH/ #2 �HbQ BMi2`T`2i2/ �b ǳb2tf;2M/2` /Bz2`2M+2bǴX
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8XRXR S2`bQM�HBiv /Bz2`2M+2b #2ir22M K2M �M/ rQK2M

�b K2MiBQM2/- b2tf;2M/2` /Bz2`2M+2b �`2 T`2b2Mi �i �M 2�`Hv �;2 �i /Bz2`2Mi #BQHQ;B+�H U2X;X,
i2biQbi2`QM2 H2p2Hb- T`2M�i�H 2tTQbm`2 iQ �M/`Q;2M H2p2Hb- +QMi`�bi b2MbBiBpBiv- T�BM b2MbBiBp@
BivV �M/ Tbv+?QHQ;B+�H H2p2Hb U2X;X, `2bTQMbBp2M2bb iQ bQ+B�H +m2b �M/ 2KQiBQM�H 2tT`2bbBQMbVX
aQK2 Q7 i?2b2 /Bz2`2M+2b KB;?i #2 i?2 T`2/2+2bbQ`b Q7 rB/2` T2`bQM�HBiv b2tf;2M/2` /Bz2`@
2M+2b H�i2` BM HB72 U�H2t�M/2` �M/ qBH+Qt- kyRkVX 6Q` BMbi�M+2- ;B`Hb #2BM; KQ`2 b2MbBiBp2 iQ
bQ+B�H +m2b K�v 2tTH�BM r?v rQK2M i2M/ iQ b+Q`2 ?B;?2` BM �;`22�#H2M2bbX

S2`bQM�HBiv /Bz2`2M+2b #2ir22M K2M �M/ rQK2M ?�p2 #22M i?Q`Qm;?Hv bim/B2/X Ai ?�b #22M
�`;m2/ i?�i- QM �p2`�;2- /Bz2`2M+2b �`2 bK�HH U>v/2- kyy8VX >Qr2p2`- i?2 T2`+2Mi�;2 Q7
Qp2`H�T #2ir22M #Qi? ;`QmTb p�`B2b bm#bi�MiB�HHv �+`Qbb TQTmH�iBQMb �M/ Bi Bb 2bT2+B�HHv H�`;2
�KQM; /2p2HQT2/ +QmMi`B2b U*Qbi� 2i �HX- kyyRc E�Bb2`- kyRNc J�+ :BQHH� �M/ E�DQMBmb- kyRNc
a+?KBii 2i �HX- kyy3VX *?�`H2b �M/ "`�/H2v UkyyNV �`;m2 i?�i T2`bQM�HBiv b2tf;2M/2` /B7@
72`2M+2b ?2B;?i2M2/ BM /2p2HQT2/ +QmMi`B2b /m2 iQ i?2 `Bb2 BM TQbiKQ/2`M p�Hm2b T`QKQiBM;
b2H7@2tT`2bbBQM �M/ i?2 T`QKQiBQM Q7 rQK�MǶb mMBp2`bBiv 2M`QHHK2Mi +QmTH2/ rBi? i?2B` BM@
+`2�b2/ T�`iB+BT�iBQM BM i?2 H�#Q` K�`F2iX

_2b2�`+? QM i?2 "B; 6Bp2 +QMp2`;2b BM b?QrBM; i?�i rQK2M b+Q`2 ?B;?2` BM L2m`QiB+BbK �M/-
iQ � H2bb2` 2ti2Mi- BM 1ti`�p2`bBQM �M/ �;`22�#H2M2bbX _2bmHib QM b2tf;2M/2` /Bz2`2M+2b
QM *QMb+B2MiBQmbM2bb �M/ PT2MM2bb iQ 2tT2`B2M+2 UPT2MM2bb- 7Q` b?Q`iV `2K�BM mM+H2�`X
aT2+B}+�HHv- rQK2M ?�p2 #22M 7QmM/ iQ b+Q`2 ?B;?2` BM 1ti`�p2`bBQM BM b�KTH2b �+`Qbb i?2
rQ`H/- rBi? 2z2+i bBx2b `�M;BM; U/`�M;2V 7`QK Xye iQ XkN U*Qbi� 2i �HX- kyyRc >2BM2+F- kyRRc
E�DQMBmb �M/ J�+ :BQHH�- kyRdc GBTT�- kyy8- kyy3- kyRyc J�+ :BQHH� �M/ E�DQMBmb- kyRNc
a+?KBii 2i �HX- kyy3VX a2tf;2M/2` /Bz2`2M+2b BM �;`22�#H2M2bb 7�pQ`BM; rQK2M �`2 bHB;?iHv
H�`;2` �M/ ?�p2 �HbQ #22M `2T`Q/m+2/ BM +`Qbb@+QmMi`v b�KTH2b Ĝ BX2X /`�M;24 XR8 @ Xey U*Qbi�
2i �HX- kyyRc >2BM2+F- kyRRc E�DQMBmb �M/ J�+ :BQHH�- kyRdc GBTT�- kyy8- kyy3c J�+ :BQHH�
�M/ E�DQMBmb- kyRNc a+?KBii 2i �HX- kyy3VX h?2 H�`;2bi b2tf;2M/2` /Bz2`2M+2 �+`Qbb bim/B2b
i2M/b iQ #2 BM L2m`QiB+BbK Ĝ BX2X /`�M;24Xje @ X8R U*Qbi� 2i �HX- kyyRc >2BM2+F- kyRRc E�DQMBmb
�M/ J�+ :BQHH�- kyRdc GBTT�- kyy8- kyy3c J�+ :BQHH� �M/ E�DQMBmb- kyRNc a+?KBii 2i �HX-
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kyy3VX a2tf;2M/2` /Bz2`2M+2b BM *QMb+B2MiBQmbM2bb 7�pQ` rQK2M BM bQK2 bim/B2b Ĝ BX2X /`�M;24
Xy9 @ XRd U>2BM2+F- kyRRc E�DQMBmb �M/ J�+ :BQHH�- kyRdc GBTT�- kyy8c a+?KBii 2i �HX- kyy3c
J�+ :BQHH� �M/ E�DQMBmb- kyRNV- �M/ K2M BM Qi?2`b UE�DQMBmb �M/ J�+ :BQHH�- kyRdV- #mi
MQi �HH bim/B2b ?�p2 7QmM/ bB;MB}+�Mi /Bz2`2M+2b U2X;X, *Qbi� 2i �HX- kyyRVX h?2`2 �`2 �HbQ
+QMi`�/B+iBM; `2bmHib QM b2tf;2M/2` /Bz2`2M+2b BM PT2MM2bb iQ 2tT2`B2M+2, bQK2 b?Qr bK�HH
/Bz2`2M+2b 7�pQ`BM; rQK2M U*Qbi� 2i �HX- kyyRc E�DQMBmb �M/ J�+ :BQHH�- kyRdc GBTT�- kyy8c
J�+ :BQHH� �M/ E�DQMBmb- kyRNc a+?KBii 2i �HX- kyy3V- Qi?2`b 7�pQ`BM; K2M U>2BM2+F- kyRRc
E�DQMBmb �M/ J�+ :BQHH�- kyRdc a+?KBii 2i �HX- kyy3VX

�b /Bb+mbb2/ BM *?�Ti2` 9- /2b+`B#BM; b2tf;2M/2` /Bz2`2M+2b �i i?2 /QK�BM H2p2H KB;?i
Q#b+m`2 /Bz2`2M+2b �i HQr2` H2p2Hb Q7 �;;`2;�iBQM HBF2 7�+2ib Q` Mm�M+2b U"QQi? �M/ A`rBM;-
kyRRc .2H :Bm/B+2 2i �HX- kyRkc E�Bb2`- kyRNc J�+ :BQHH� �M/ E�DQMBmb- kyRNVX 62BM;QH/Ƕb
URNN9V K2i�@�M�HvbBb bm;;2bi2/ i?�i b2tf;2M/2` /Bz2`2M+2b BM L2m`QiB+BbK r2`2 K�BMHv /m2
iQ i?2 �MtB2iv 7�+2iX �//BiBQM�HHv- b2tf;2M/2` /Bz2`2M+2b BM �;`22�#H2M2bb r2`2 KQbiHv
7QmM/ BM i?2 i2M/2`M2bb �M/ i`mbi 7�+2ibX G�biHv- 62BM;QH/ URNN9V 7QmM/ i?�i /Bz2`2M+2b
BM 1ti`�p2`bBQM r2`2 /`Bp2M #v b2tf;2M/2` /Bz2`2M+2b BM i?2 �bb2`iBp2M2bb 7�+2iX *Qbi�
2i �HX UkyyRV 7QmM/ i?�i /Bz2`2M+2b BM L2m`QiB+BbK �M/ �;`22�#H2M2bb r2`2 bBKBH�` �+`Qbb i?2
/QK�BM �M/ 7�+2i H2p2HX PM i?2 +QMi`�`v- i?2v 7QmM/ i?�i MQi �HH 7�+2ib BM 1ti`�p2`bBQM �M/
PT2MM2bb b?Qr2/ bB;MB}+�Mi /Bz2`2M+2b #2ir22M K2M �M/ rQK2MX �HiQ;2i?2`- i?Bb 2pB/2M+2
bm;;2bib i?�i b2tf;2M/2` /Bz2`2M+2b �i i?2 7�+2i H2p2H +QmH/ 2tTH�BM i?2 +QMi`�/B+iBM; `2bmHib
QM +2`i�BM /QK�BMb HBF2 1ti`�p2`bBQM �M/ PT2MM2bb U"QQi? �M/ A`rBM;- kyRRc *Qbi� 2i �HX-
kyyRc 62BM;QH/- RNN9VX

a2+iBQM bmKK�`v

h?2 `2b2�`+? +QBM+B/2b BM i?�i rQK2M i2M/ iQ b+Q`2 ?B;?2` i?�M K2M BM 1ti`�p2`bBQM- �;`22@
�#H2M2bb- �M/ L2m`QiB+BbKX P7i2M- rQK2M �`2 7QmM/ iQ b+Q`2 ?B;?2` BM *QMb+B2MiBQmbM2bb-
#mi `2b2�`+? `2bmHib �`2 H2bb +QMbBbi2MiX _2bmHib QM PT2MM2bbǶb b2tf;2M/2` /Bz2`2M+2b �HbQ
`2K�BM mM+H2�`X JQbi `2b2�`+? QM T2`bQM�HBiv b2tf;2M/2` /Bz2`2M+2b ?�b 7Q+mb2/ QM i?2 "B;
6Bp2 �i i?2 /QK�BM H2p2H- r?B+? KB;?i +QM+2�H /Bz2`2M+2b �i i?2 7�+2i H2p2HX JQ`2Qp2`- i?2
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2z2+i bBx2 Q7 b2tf;2M/2` /Bz2`2M+2b p�`B2b �+`Qbb b�KTH2b �M/ i2M/b iQ #2 H�`;2` BM /2p2HQT2/
+QmMi`B2bX

8XRXk S2`bQM�HBiv /Bz2`2M+2b �+`Qbb b2tm�H Q`B2Mi�iBQMb

Ai Bb ?vTQi?2bBx2/ i?�i T2`bQM�HBiv b2tf;2M/2` /Bz2`2M+2b Q++m` QM � bT2+i`mK #2+�mb2 i?2
#BQHQ;B+�H 7�+iQ`b +QMi`B#miBM; iQ i?2K U2X;X, ;2M2b- ?Q`KQM2b- 2i+XV �`2 HBF2Hv iQ QT2`�i2 QM
� +QMiBMmmK U"�Q �M/ ar��#- kyRRVX PT2`�iBQM�HBxBM; b2tf;2M/2` �b irQ +�i2;Q`B2b /Q2b MQi
`2~2+i i?Bb bT2+i`mK- #mi b2tm�H Q`B2Mi�iBQM +QmH/ UGBTT�- kyyRVX _X GBTT� 2t2KTHB}2/ i?Bb
i?`Qm;? ?Bb a?B7i >vTQi?2bBbX �++Q`/BM; iQ i?2 a?B7i >vTQi?2bBb- T2`bQM�HBiv i`�Bib +QmH/
#2 2Bi?2` `2T`2b2Mi2/ �b URV irQ +QMiBMmmKb Ĝ 7Q` K2M �M/ rQK2M BM/2T2M/2MiHv Ĝ rBi?
?2i2`Qb2tm�HBiv �i QM2 2M/ �M/ ?QKQb2tm�HBiv �i i?2 Qi?2`- Q` �b UkV � #BTQH�` /BK2MbBQM
rBi? ?2i2`Qb2tm�H K2M �M/ ?2i2`Qb2tm�H rQK2M bi�M/BM; �i 2�+? 2ti`2K2X AM 2Bi?2` +�b2-
?QKQb2tm�H BM/BpB/m�Hb rQmH/ b?B7i �r�v 7`QK i?2 ?2i2`Qb2tm�H TQH2 �M/ #Bb2tm�H BM/BpB/m�Hb
b?QmH/ H�v #2ir22M i?2 irQ- #2BM; +HQb2` iQ ?QKQb2tm�Hb Q` ?2i2`Qb2tm�Hb /2T2M/BM; QM i?2
/2;`22 iQ r?B+? i?2v �`2 �ii`�+i2/ iQ i?2 QTTQbBi2 b2tRX AM i?Bb b2Mb2- 2pB/2M+2 7Q` i?2 a?B7i
>vTQi?2bBb QM T2`bQM�HBiv /Bz2`2M+2b +QmH/ b2`p2 �b 2pB/2M+2 i?�i T2`bQM�HBiv b2tf;2M/2`
/Bz2`2M+2b KB``Q` i?2 +QMiBMmmK QM r?B+? +2`i�BM #BQHQ;B+�H T`2+m`bQ`b QT2`�i2X

h?2 a?B7i >vTQi?2bBb r�b HBF2Hv BMbTB`2/ #v i?2 AMp2`bBQM >vTQi?2bBb- r?B+? Bb #�b2/ QM
6`2m/Ƕb URN8jV B/2� Q7 ;2M/2` BMp2`bBQMX �++Q`/BM; iQ 6`2m/ URN8jV- ?QKQb2tm�H K2M b?QmH/
b?Qr 72K�H2 i`�Bib �M/ ?QKQb2tm�H rQK2M b?QmH/ ?�p2 K�H2 i`�BibX >2M+2- BM � r�v- i?2
AMp2`bBQM >vTQi?2bBb +QmH/ #2 mM/2`biQQ/ �b � bT2+B}+ +�b2 Q7 i?2 a?B7i >vTQi?2bBb #mi Bi /Q2b
MQi �HHQr iQ bim/v b2tf;2M/2` /Bz2`2M+2b �b � +QMiBMmmKX h?2`2 Bb bQK2 2pB/2M+2 bmTTQ`iBM;
i?2 AMp2`bBQM >vTQi?2bBb- #mi Bi b22Kb BMbm{+B2Mi iQ 2tTH�BM T2`bQM�HBiv /Bz2`2M+2b �+`Qbb
b2tm�H Q`B2Mi�iBQMb U:`2�p2b 2i �HX- kyRdVX

R�+im�HHv- r2 ?�p2 /2p2HQT2/ i?Bb �bbmKTiBQM �#Qmi i?2 #Bb2tm�H TQTmH�iBQM #�b2/ QM i?2 �K2`B+�M
Sbv+?QHQ;B+�H �bbQ+B�iBQM UkyRkV /2}MBiBQM Q7 #Bb2tm�HBiv �b �M �ii`�+iBQM Ĝ BM �Mv /2;`22 Ĝ iQ 2Bi?2` b2tX
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h�#H2 8XR
amKK�`v Q7 bim/B2b i2biBM; i?2 a?B7i �M/ AMp2`bBQM >vTQi?2b2b

aim/v a?B7i pbX AMp2`bBQM >vTQi?2b2b
GBTT� Ukyy8V 1pB/2M+2 7Q` i?2 a?B7i >vTQi?2bBb �M/ T�`iB�H 2pB/2M+2

7Q` i?2 AMp2`bBQM >vTQi?2bBb BM i?2 rQK2M b�KTH2
GBTT� Ukyy3V S�`iB�H 2pB/2M+2 7Q` i?2 a?B7i �M/ i?2 AMp2`bBQM >vTQi?@

2bBb
w?2M; 2i �HX Ukyy3V AMp2`bBQM >vTQi?2b2b MQi i2bi2/
:`2�p2b 2i �HX UkyRdV amTTQ`i 7Q` i?2 AMp2`bBQM >vTQi?2bBb #mi MQi 7Q` i?2

a?B7i >vTQi?2bBb
�HH2M �M/ _Q#bQM UkykyV AMp2`bBQM >vTQi?2b2b MQi i2bi2/

8XRXkXR S2`bQM�HBiv /Bz2`2M+2b #2ir22M ?2i2`Qb2tm�H �M/ ?QKQb2tm�H b�KTH2b

62r bim/B2b ?�p2 i�+FH2/ T2`bQM�HBiv /Bz2`2M+2b �+`Qbb b2tm�H Q`B2Mi�iBQMb �M/- i?Qb2 r?B+?
?�p2- QMHv mb2/ i?2 "B; 6Bp2 �i i?2 /QK�BM H2p2HX JQ`2Qp2`- Dmbi � 72r bim/B2b ?�p2 /B`2+iHv
i2bi2/ i?2 AMp2`bBQM >vTQi?2bBb Ub22 h�#H2 8XRVX 6Q` BMbi�M+2 GBTT� Ukyy8V �M/ GBTT� Ukyy3V
i2bi2/ i?2 a?B7i >vTQi?2bBb #v +QKT�`BM; b�K2 b2tf;2M/2` ?2i2`Qb2tm�H �M/ ?QKQb2tm�H
T�`iB+BT�Mib �M/ i2bi2/ i?2 AMp2`bBQM >vTQi?2bBb #v +Q``2H�iBM; /QK�BM@H2p2H T2`bQM�HBiv
/Bz2`2M+2b #2ir22M ?2i2`Qb2tm�H K2M �M/ rQK2M rBi? i?2 T2`bQM�HBiv /Bz2`2M+2b #2ir22M
?QKQb2tm�H T�`iB+BT�Mib �M/ i?2B` ?2i2`Qb2tm�H +QmMi2`T�`ibX GBTT� Ukyy8V 7QmM/ � +Q``2@
H�iBQM Q7 Xk9 �M/ X3N BM i?2 K�H2 �M/ rQK2M b�KTH2b- `2bT2+iBp2HvX >2M+2- GBTT� Ukyy8V
�`;m2/ i?�i i?2`2 r�b QMHv 2pB/2M+2 7Q` i?2 AMp2`bBQM >vTQi?2bBb BM i?2 rQK2M b�KTH2X
G�i2`- GBTT� Ukyy3V- 7QmM/ ?B;?2` +Q``2H�iBQMb UXN8 �M/ �M/ XN9 BM i?2 K2M �M/ rQK2M b�K@
TH2bV- b?QrBM; � bi`QM;2` bmTTQ`i 7Q` i?2 AMp2`bBQM >vTQi?2bBbX >Qr2p2`- i?2b2 +Q``2H�iBQMb
KB;?i #2 /`Bp2M #v /Bz2`2M+2b BM +2`i�BM i`�Bib bQ- Bi Bb MQi +H2�` iQ r?�i /2;`22 GBTT�Ƕb
`2bmHib `2~2+i2/ i?2 AMp2`bBQM >vTQi?2bBbX PM i?2 Qi?2` ?�M/- :`2�p2b 2i �HX UkyRdV /B`2+iHv
+QKT�`2/ �HH b2tf;2M/2` �M/ b2tm�H Q`B2Mi�iBQM ;`QmTb �M/ 7QmM/ +QMbBbi2Mi 2pB/2M+2 7Q`
i?2 AMp2`bBQM >vTQi?2bBb Ub22 h�#H2 8Xk 7Q` � bmKK�`v Q7 i?2b2 bim/B2bVX

GBTT� Ukyy8V 7QmM/ MQ /Bz2`2M+2b BM 1ti`�p2`bBQM #2ir22M b2tm�H Q`B2Mi�iBQM ;`QmTb #mi
i?`22 v2�`b H�i2`- GBTT� Ukyy3V ?2 7QmM/ 2pB/2M+2 bmTTQ`iBM; i?2 a?B7i >vTQi?2bBb BM i?2
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rQK2M b�KTH2X w?2M; 2i �HX Ukyy3V �M/ :`2�p2b 2i �HX UkyRdV /B/ MQi }M/ /Bz2`2M+2b BM
1ti`�p2`bBQM #2ir22M �Mv Q7 i?2 ;`QmTbX PM i?2 +QMi`�`v- �HH2M �M/ _Q#bQM UkykyV 7QmM/
2pB/2M+2 bmTTQ`iBM; i?2 a?B7i >vTQi?2bBb 7Q` K2M �M/ rQK2M BM i?2B` �mbi`�HB�M b�KTH2-
#mi QMHv 7Q` rQK2M BM i?2B` K2i�@�M�Hvb2bX

GBTT� Ukyy8V b?Qr2/ 2pB/2M+2 7Q` i?2 a?B7i >vTQi?2bBb BM i?2B` K�H2 b�KTH2b 7Q` �;`22@
�#H2M2bbX :`2�p2b 2i �HX UkyRdV 7QmM/ i?�i i?2 �;`22�#H2M2bb b+Q`2b Q7 ?QKQb2tm�H K2M
r2`2 MQ /Bz2`2Mi 7`QK i?Qb2 Q7 ?2i2`Qb2tm�H rQK2M Ĝ BX2X ?QKQb2tm�H K�MǶb b+Q`2b r2`2
BMp2`b2/X GBTT� Ukyy3V �M/ �HH2M �M/ _Q#bQMǶb UkykyV �mbi`�HB�M b�KTH2 T`QpB/2/ 2pB/2M+2
7Q` i?2 a?B7i >vTQi?2bBb BM #Qi?- i?2 K2M �M/ rQK2M b�KTH2X �HH2M �M/ _Q#bQM UkykyV
K2i�@�M�HvbBb Q7 `2T`2b2Mi�iBp2 b�KTH2b 7QmM/ 2pB/2M+2 7Q` i?2 a?B7i >vTQi?2bBb QMHv BM i?2
rQK2M b�KTH2X >Qr2p2`- w?2M; 2i �HX Ukyy3V �M/ �HH2M �M/ _Q#bQM UkykyV MQM@TQTmH�iBQM
`2T`2b2Mi�iBp2 b�KTH2b /B/ MQi }M/ �Mv /Bz2`2M+2 #2ir22M ;`QmTbX

GBTT� Ukyy8V- GBTT� Ukyy3V- �M/ w?2M; 2i �HX Ukyy3V b?Qr2/ 2pB/2M+2 7Q` i?2 a?B7i >vTQi?2bBb
BM L2m`QiB+BbKX �HH2M �M/ _Q#bQM UkykyV 7QmM/ 2pB/2M+2 bmTTQ`iBM; i?2 a?B7i >vTQi?2bBb
7Q` K2M BM i?2B` K2i�@�M�Hvb2b #mi MQi BM i?2B` �mbi`�HB�M b�KTH2X G�biHv- :`2�p2b 2i �HX
UkyRdV QMHv 7QmM/ BMp2`bBQM Q7 i?2 ?QKQb2tm�H K�H2Ƕb b+Q`2bX h?2b2 `2bmHib �`2 BMi2`2biBM;
#2+�mb2 i?2v +QMi`�/B+i i?2 TQTmH�` aQ+B�H ai`2bb h?2Q`v- r?B+? �`;m2b i?�i MQM@?2i2`Qb2tm�H
BM/BpB/m�Hb �`2 KQ`2 HBF2Hv iQ 2tT2`B2M+2 i`�mK�iB+ 2p2Mib Ĝ 2X;X, #mHHBM; Ĝ �M/ i?mb- b?QmH/
b+Q`2 ?B;?2` QM L2m`QiB+BbK UJ2v2`- kyRyVX

JQbi `2b2�`+? ?�b 7QmM/ rQK2M b+Q`BM; ?B;?2` i?�M K2M BM *QMb+B2MiBQmbM2bb #mi i?2`2 �`2
bQK2 BM+QMbBbi2Mi }M/BM;bX >2M+2- 2pB/2M+2 7Q` i?2 a?B7i �M/ i?2 AMp2`bBQM >vTQi?2bBb b?QmH/
#2 +QMbB/2`2/ b�KTH2@bT2+B}+X A7 BM � ;Bp2M b�KTH2 rQK2M ?�p2 ?B;?2` *QMb+B2MiBQmbM2bb- i?2
a?B7i >vTQi?2bBb rQmH/ T`2/B+i i?�i ?QKQb2tm�H K2M rQmH/ b+Q`2 ?B;?2` i?�M ?2i2`Qb2tm�H
K2M- �M/ ?QKQb2tm�H rQK2M rQmH/ b+Q`2 HQr2` i?�M ?2i2`Qb2tm�H rQK2MX h?Bb Bb T`2+Bb2Hv
r?�i GBTT� Ukyy8V �M/ �HH2M �M/ _Q#bQM UkykyV �mbi`�HB�M b�KTH2 b?Qr2/X �HH2M �M/
_Q#bQM UkykyV �HbQ 7QmM/ 2pB/2M+2 bmTTQ`iBM; i?2 a?B7i >vTQi?2bBb 7Q` K2M �M/ rQK2M BM
i?2B` K2i�@�M�HvbBb Q7 TQTmH�iBQM `2T`2b2Mi�iBp2 b�KTH2bX>Qr2p2`- w?2M; 2i �HX Ukyy3V �M/
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�HH2M �M/ _Q#bQM UkykyV K2i�@�M�HvbBb Q7 MQM@TQTmH�iBQM `2T`2b2Mi�iBp2 b�KTH2b 7QmM/ MQ
/Bz2`2M+2 #2ir22M ;`QmTbX G�biHv- :`2�p2b 2i �HX UkyRdV 7QmM/ 2pB/2M+2 7Q` i?2 AMp2`bBQM
>vTQi?2bBb QMHv BM i?2 rQK2M b�KTH2X

aBKBH�`Hv iQ *QMb+B2MiBQmbM2bb- i?2`2 Bb MQ +QMb2Mbmb QM PT2MM2bb b2t@/Bz2`2M+2bX w?2M;
2i �HX Ukyy3V �M/ :`2�p2b 2i �HX UkyRdV 7QmM/ MQ /Bz2`2M+2 #2ir22M ;`QmTb ?Qr2p2`- GBTT�
Ukyy8V �M/ �HH bim/B2b BM �HH2M �M/ _Q#bQM UkykyV +QMp2`;2/ b?QrBM; 2pB/2M+2 7Q` i?2 a?B7i
>vTQi?2bBb BM #Qi?- K�H2 �M/ 72K�H2 b�KTH2bX >QKQb2tm�H T�`iB+BT�Mib b+Q`BM; ?B;?2` i?�M
i?2B` ?2i2`Qb2tm�H +QmMi2`T�`ib K�v #2 2tTH�BM2/ #v i?2 mM+QMp2MiBQM�H M�im`2 Q7 i?Qb2 r?Q
/27v i?2 ?2i2`QMQ`K�iBpBivk #v /2}MBM; i?2Kb2Hp2b �b ?QKQb2tm�HbX

a2+iBQM bmKK�`v

Pp2`�HH- bim/B2b mbBM; i?2 "B; 6Bp2 KQ/2H ?�p2 7QmM/ bQK2 2pB/2M+2 bmTTQ`iBM; i?2 a?B7i
>vTQi?2bBb 7Q` 1ti`�p2`bBQM- �;`22�#H2M2bb- �M/ L2m`QiB+BbKX 1pB/2M+2 7Q` i?2 a?B7i >v@
TQi?2bBb QM *QMb+B2MiBQmbM2bb Bb H2bb +QMbBbi2MiX JQ`2Qp2`- i?2`2 ?�b #22M MQ 2pB/2M+2 Q7
a?B7i >vTQi?2bBb QM PT2MM2bb iQ 2tT2`B2M+2 Ĝ �Hi?Qm;? `2b2�`+? `2bmHib +QMp2`;2/ QM b?Qr@
BM; i?�i ?QKQb2tm�Hb b+Q`2 ?B;?2` i?�M ?2i2`Qb2tm�HbX >Qr2p2`- i?2`2 Bb �HbQ `2�bQM�#H2
2pB/2M+2 bmTTQ`iBM; i?2 AMp2`bBQM >vTQi?2bBb �+`Qbb i`�BibX hQ;2i?2`- i?2b2 `2bmHib b?Qr
i?�i i?2`2 �`2 T2`bQM�HBiv /Bz2`2M+2b �+`Qbb b2tm�H Q`B2Mi�iBQM ;`QmTb #mi Bi Bb MQi +H2�`
r?B+? ?vTQi?2b2b `2T`2b2Mi i?2K #2ii2` Ub22 h�#H2 8Xk 7Q` � bmKK�`v Q7 T`2pBQmb `2b2�`+?
}M/BM;bVX

k�++Q`/BM; iQ J2``B�K q2#bi2` /B+iBQM�`v- ?2i2`QMQ`K�iBpBiv Bb ǳQ7- `2H�iBM; iQ- Q` #�b2/ QM i?2 �iiBim/2
i?�i ?2i2`Qb2tm�HBiv Bb i?2 QMHv MQ`K�H �M/ M�im`�H 2tT`2bbBQM Q7 b2tm�HBivǴ U>2i2`MQ`K�iBpBiv- kykRVX
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h�#H2 8Xk
amKK�`v Q7 7�+2ib �M/ /QK�BMb /`BpBM; /Bz2`2M+2b #2ir22M ;`QmTb

a�KTH2 ivT2 1ti`�p2`bBQM �;`22�#H2M2bb *QMb+B2MiBQmbbM2bb L2m`Q+BbBK PT2MM2bb

1tT2+i2/ ;Bp2M T`2pB@
Qmb `2b2�`+?

q = J q = J lM+H2�` q = J lM+H2�`

GBTT� Ukyy8VX J2i�@
�M�HvbBb la +QHH2;2
bim/2Mi b�KTH2b T`2pB@
QmbHv +QHH2+i2/ #v i?2
�mi?Q`

LQ /Bz2`2M+2b #2@
ir22M >Q �M/ >2

a?B7i 7Q` >Q@J a?B7i 7Q` >Q@J a?B7i 7Q` >Q@J
�M/ >Q@q

>B;?2` BM ?QKQ@
b2tm�H K2M �M/
rQK2M

GBTT� Ukyy3VX AMi2`@
M�iBQM�H b�KTH2

a?B7i 7Q` ?QKQb2t@
m�H rQK2MX

a?B7i 7Q` >Q@J
�M/ >Q@q

L� a?B7i 7Q` >Q@J
�M/ >Q@q

L�

w?2M; 2i �HX Ukyy3VX
*?BM2b2 b�KTH2

LQ /Bz2`2M+2b #2@
ir22M ?QKQb2tm@
�Hb �M/ ?2i2`Qb2t@
m�Hb

LQ /Bz2`2M+2b #2@
ir22M ?QKQb2tm@
�Hb �M/ ?2i2`Qb2t@
m�Hb

LQ /Bz2`2M+2b #2@
ir22M ?QKQb2tm@
�Hb �M/ ?2i2`Qb2t@
m�Hb

a?B7i 7Q` >Q@J
�M/ >Q@q

LQ /Bz2`2M+2b #2@
ir22M ?QKQb2tm@
�Hb �M/ ?2i2`Qb2t@
m�Hb
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a�KTH2 ivT2 1ti`�p2`bBQM �;`22�#H2M2bb *QMb+B2MiBQmbbM2bb L2m`Q+BbBK PT2MM2bb

:`2�p2b 2i �HX UkyRdVX
L2r w2H�M/ b�KTH2

LQ /Bz2`2M+2b #2@
ir22M ?QKQb2tm@
�Hb �M/ ?2i2`Qb2t@
m�Hb

AMp2`bBQM 7Q` >Q@
J

AMp2`bBQM 7Q` >Q@
q

AMp2`bBQM 7Q` >Q@
J

LQ /Bz2`2M+2b #2@
ir22M ?QKQb2tm@
�Hb �M/ ?2i2`Qb2t@
m�Hb

�HH2M �M/ _Q#bQM
UkykyVX �mbi`�HB�M
b�KTH2

a?B7i 7Q` >Q@J
�M/ >Q@q

a?B7i 7Q` >Q@J
�M/ >Q@q

a?B7i QMHv 7Q` K2MX
LQ /Bz2`2M+2b #2@
ir22M ?QKQb2tm�H
�M/ ?2i2`Qb2tm�H
rQK2M

LQ /Bz2`2M+2b #2@
ir22M ?QKQb2tm@
�Hb �M/ ?2i2`Qb2t@
m�Hb

>B;?2` BM ?QKQ@
b2tm�H K2M �M/
rQK2M

�HH2M �M/ _Q#bQM
UkykyVX J2i�@�M�HvbBb
Q7 BMi2`M�iBQM�H
MQM@TQTmH�iBQM `2T`2@
b2Mi�iBp2 b�KTH2b

a?B7i 7Q` >Q@q LQ /Bz2`2M+2b #2@
ir22M ?QKQb2tm@
�Hb �M/ ?2i2`Qb2t@
m�Hb

LQ /Bz2`2M+2b #2@
ir22M ?QKQb2tm@
�Hb �M/ ?2i2`Qb2t@
m�Hb

a?B7i 7Q` >Q@J >B;?2` BM ?QKQ@
b2tm�H K2M �M/
rQK2M
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a�KTH2 ivT2 1ti`�p2`bBQM �;`22�#H2M2bb *QMb+B2MiBQmbbM2bb L2m`Q+BbBK PT2MM2bb

�HH2M �M/ _Q#bQM
UkykyVX J2i�@�M�HvbBb
Q7 BMi2`M�iBQM�H TQTm@
H�iBQM `2T`2b2Mi�iBp2
b�KTH2b

a?B7i 7Q` >Q@q a?B7i 7Q` >Q@q >B;?2` 7Q` ?QKQ@
b2tm�H K2M i?�M
?2i2`Qb2tm�H K2M
�M/ HQr2` 7Q` ?Q@
KQb2tm�H rQK2M
i?�M ?2i2`Qb2tm�H
rQK2MX h?Bb
T�ii2`M bm;;2bib �
b?B7i

a?B7i 7Q` >Q@J >B;?2` BM ?QKQ@
b2tm�H K2M �M/
rQK2M

LQi2bX >24 >2i2`Qb2tm�H- >Q4 >QKQb2tm�H- J4 J2M- q4 qQK2MX
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8XRXkXk S2`bQM�HBiv /Bz2`2M+2b #2ir22M ?2i2`Qb2tm�H- ?QKQb2tm�H �M/ #Bb2tm�H
b�KTH2b

Ai Bb /B{+mHi iQ ;�m;2 a?B7i �M/ AMp2`bBQM >vTQi?2b2bǶ T`2/B+iBQMb 7Q` #Bb2tm�H K2M �M/
rQK2MX h?2 /BbTQbBiBQM Q7 #Bb2tm�Hb �HQM; i?2 bT2+i`mK Q7 b2tm�H Q`B2Mi�iBQM +QmH/ /2T2M/
QM i?2 /2;`22 iQ r?B+? i?2v �`2 �ii`�+i2/ iQ i?2 QTTQbBi2 b2tf;2M/2` Ĝ 2X; #Bb2tm�H rQK2M
rQmH/ #2 +HQb2` iQ ?QKQb2tm�H rQK2M i?2 KQ`2 i?2 H�ii2` r2`2 �ii`�+i2/ iQ rQK2M �M/ +HQb2`
iQ ?2i2`Qb2tm�H rQK2M i?2 KQ`2 ?QKQb2tm�H rQK2M r2`2 �ii`�+i2/ iQ K2M UGBTT�- kyy3-
kykyVX h?2`27Q`2- i?2 a?B7i >vTQi?2bBb rBHH T`2/B+i i?�i #Bb2tm�HbǶ i`�Bi H2p2Hb rBHH H�v BM@
#2ir22M ?2i2`Qb2tm�Hb �M/ ?QKQb2tm�Hb Q7 i?2 b�K2 b2tX >Qr2p2`- i?2 AMp2`bBQM >vTQi?2bBb
rBHH T`2/B+i i?�i #Bb2tm�HbǶ T2`bQM�HBiv b+Q`2b rQmH/ 2[m�i2 i?Qb2 Q7 i?2 b2tf;2M/2` i?2v �`2
H2bb �ii`�+i2/ iQX :Bp2M i?2 bi`B+i �bbmKTiBQMb Q7 i?2 AMp2`bBQM >vTQi?2bBb- Bi Bb 2�bB2` iQ
bim/v i?2 T2`bQM�HBiv b?B7ib Q7 #Bb2tm�H BM/BpB/m�Hb mbBM; i?2 a?B7i >vTQi?2bBbX >2M+2- i?Bb
b2+iBQM rBHH QMHv #`B2~v `2pB2r i?2 2pB/2M+2 7Q` i?2 a?B7i >vTQi?2bBb mbBM; #Bb2tm�H b�KTH2bX

AM �HH2M �M/ _Q#bQM UkykyV �mbi`�HB�M b�KTH2 i?2`2 r2`2 MQ /Bz2`2M+2b BM 1ti`�p2`bBQM
#2ir22M #Bb2tm�Hb �M/ ?2i2`Qb2tm�Hb Q` ?QKQb2tm�Hb Ĝ 2t+2Ti 7Q` ?QKQb2tm�H rQK2M r?Q
r2`2 H2bb 2ti`�p2`i2/ i?�M #Bb2tm�HbX aBKBH�`Hv- BM #Qi? �HH2M �M/ _Q#bQMǶb UkykyV K2i�@
�M�Hvb2b- i?2`2 r2`2 MQ /Bz2`2M+2b #2ir22M #Bb2tm�Hb �M/ ?2i2`Qb2tm�Hb Q` ?QKQb2tm�Hb
2t+2Ti 7Q` ?2i2`Qb2tm�H rQK2M r?Q r2`2 KQ`2 2ti`�p2`i2/ i?�M #Bb2tm�HbX GBTT� Ukyy3V
7QmM/ i?�i #Bb2tm�H K2M b+Q`2/ BM 1ti`�p2`bBQM H2bb i?�M ?QKQb2tm�H �M/ ?2i2`Qb2tm�H K2M-
#mi #Bb2tm�H rQK2M b+Q`2/ BM #2ir22M ?2i2`Qb2tm�H �M/ ?QKQb2tm�H rQK2MX >2M+2- GBTT�
Ukyy3V 7QmM/ 2pB/2M+2 7Q` i?2 a?B7i >vTQi?2bBb 7Q` #Bb2tm�H rQK2M #mi MQi 7Q` K2M- +QMi`�`v
iQ �HH2M �M/ _Q#bQM UkykyV �mbi`�HB�M b�KTH2 BM r?B+? i?2`2 r�b 2pB/2M+2 7Q` i?2 a?B7i
>vTQi?2bBb 7Q` #Bb2tm�H K2M #mi MQi 7Q` rQK2MX

AM �HH2M �M/ _Q#bQM UkykyV �mbi`�HB�M b�KTH2 #Bb2tm�Hb b+Q`2/ BM �;`22�#H2M2bb #2ir22M
?2i2`Qb2tm�Hb �M/ ?QKQb2tm�Hb- bmTTQ`iBM; i?2 a?B7i >vTQi?2bBbX >Qr2p2`- i?2b2 `2bmHib
r2`2 MQi +Q``Q#Q`�i2/ BM 2Bi?2` Q7 i?2B` K2i�@�M�Hvb2bX GBTT� Ukyy3V �HbQ 7QmM/ bmTTQ`i 7Q`
i?2 a?B7i >vTQi?2bBb BM #Bb2tm�H K2M #mi MQi BM #Bb2tm�H rQK2MX

RR3



AM �HH2M �M/ _Q#bQM UkykyV �mbi`�HB�M b�KTH2 #Bb2tm�H K2M b+Q`2/ BM *QMb+B2MiBQmbM2bb
bBKBH�`Hv iQ ?2i2`Qb2tm�H K2M- �M/ #Qi? HQr2` i?�M ?QKQb2tm�H K2MX �//BiBQM�HHv- #Bb2tm�H
rQK2M b+Q`2/ HQr2` BM *QMb+B2MiBQmbM2bb i?�M i?2B` ?2i2`Qb2tm�H �M/ ?QKQb2tm�H +QmMi2`@
T�`ibX h?2`2 r�b MQ bmTTQ`i 7Q` i?2 a?B7i >vTQi?2bBb BM *QMb+B2MiBQmbM2bb BM M2Bi?2` Q7
�HH2M �M/ _Q#bQM UkykyV K2i�@�M�Hvb2bX

"Bb2tm�Hb �M/ ?QKQb2tm�Hb b?Qr2/ 2[m�H H2p2Hb Q7 L2m`QiB+BbK BM �HH �HH2M �M/ _Q#bQM UkykyV
�M�Hvb2b- bQ i?2`2 r�b MQ bmTTQ`i 7Q` i?2 a?B7i >vTQi?2bBbX �//BiBQM�HHv- BM i?2 �mbi`�HB�M
b�KTH2 #Bb2tm�Hb b+Q`2/ ?B;?2` BM L2m`QiB+BbK i?�M ?2i2`Qb2tm�HbX AM �HH2M �M/ _Q#bQM
UkykyV K2i�@�M�Hvb2b- #Bb2tm�H K2M b+Q`2/ ?B;?2` i?�M ?2i2`Qb2tm�H K2M- #mi i?2`2 r2`2 MQ
/Bz2`2M+2b #2ir22M #Bb2tm�H �M/ ?2i2`Qb2tm�H rQK2MX GBTT� Ukyy3V `2bmHib /B/ MQi bmTTQ`i
2Bi?2` Q7 i?2 ?vTQi?2b2b #2+�mb2 #Bb2tm�H K2M b+Q`2/ HBF2 ?QKQb2tm�H K2M �M/ #Bb2tm�H
rQK2M b+Q`2/ ?B;?2` i?�M i?2B` ?2i2`Qb2tm�H �M/ ?QKQb2tm�H +QmMi2`T�`ibX Pp2`�HH- M2Bi?2`
�HH2M �M/ _Q#bQM UkykyV MQ` GBTT� Ukyy3V bi`QM;Hv bmTTQ`i i?2 a?B7i >vTQi?2bBb Q` i?2
aQ+B�H ai`2bb h?2Q`v 7Q` L2m`QiB+BbKX

AMi2`2biBM;Hv- �HH2M �M/ _Q#bQM UkykyV 7QmM/ #Bb2tm�Hb b+Q`BM; ?B;?2` BM PT2MM2bb iQ 2t@
T2`B2M+2 i?�M ?2i2`Qb2tm�Hb �+`Qbb i?2B` i?`22 �M�Hvb2bX AM i?2B` �mbi`�HB�M b�KTH2- i?2`2
r2`2 MQ /Bz2`2M+2b #2ir22M ?QKQb2tm�Hb �M/ #Bb2tm�Hb BM PT2MM2bb iQ 2tT2`B2M+2X AM i?2B`
K2i�@�M�Hvb2b- i?2`2 r2`2 MQ /Bz2`2M+2b #2ir22M ?QKQb2tm�HbǶ rQK2M �M/ #Bb2tm�H rQK2Mc
#mi #Bb2tm�H K2M b+Q`2/ ?B;?2` i?�M ?QKQb2tm�H K2MX

8Xk amKK�`v �M/ ?vTQi?2b2b

:Bp2M i?�i b2tf;2M/2` /Bz2`2MiB�iBQM ?�TT2Mb QM � +QMiBMmmK- b2tf;2M/2` Q`B2Mi�iBQM �b
�M BM/2T2M/2Mi p�`B�#H2 KB;?i T`QpB/2 � KQ`2 Mm�M+2/ �TT`Q�+? iQ mM/2`bi�M/ T2`bQM�HBiv
/Bz2`2M+2bX _2b2�`+? QM T2`bQM�HBiv /Bz2`2M+2b �+`Qbb b2tm�H Q`B2Mi�iBQM Bb b+�`+2 #mi- bQ 7�`-
Bi b?Qrb i?�i T2`bQM�HBiv b+Q`2b Q7 ?QKQb2tm�Hb i2M/ iQ KQp2 �r�v 7`QK i?2B` ?2i2`Qb2tm�H
+QmMi2`T�`ibX
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h?2`2 �`2 irQ +QKT2iBM; ?vTQi?2b2b iQ i`vBM; iQ 2tTH�BM i?2b2 `2bmHib, i?2 a?B7i �M/ i?2
AMp2`bBQM >vTQi?2b2bX h?2 a?B7i >vTQi?2bBb BKTHB2b i?�i i?2 T2`bQM�HBiv b+Q`2b Q7 ?QKQb2t@
m�H T�`iB+BT�Mib KQp2 �r�v 7`QK i?2B` ?2i2`Qb2tm�H +QmMi2`T�`ibX PM i?2 Qi?2` ?�M/- i?2
AMp2`bBQM >vTQi?2bBb T`QTQb2b i?�i ?QKQb2tm�H K2M b?QmH/ b+Q`2 �b ?2i2`Qb2tm�H rQK2M
�M/ ?QKQb2tm�H rQK2M b?QmH/ b+Q`2 �b ?2i2`Qb2tm�H K2MX

aQ 7�`- 2pB/2M+2 7Q` i?2 a?B7i >vTQi?2bBb Bb 2bT2+B�HHv +QMbBbi2Mi 7Q` 1ti`�p2`bBQM- �;`22�#H2@
M2bb- �M/ L2m`QiB+BbKX >Qr2p2`- i?2`2 Bb �HbQ 2pB/2M+2 7Q` i?2 AMp2`bBQM >vTQi?2bBb �+`Qbb
i`�BibX Pm` ;Q�H BM i?Bb bim/v Bb iQ i2bi i?2 a?B7i �M/ i?2 AMp2`bBQM >vTQi?2b2b �i i?2 7�+2i
�M/ /QK�BM H2p2HX 6QHHQrBM; T`2pBQmb `2b2�`+? A ?vTQi?2bBx2 i?�i,

Ç >vTQi?2bBb R, .Bb+`2T�M+B2b #2ir22M ;`QmT /Bz2`2M+2b �i 7�+2i H2p2H K�v 2tTH�BM BM@
+QMbBbi2M+B2b BM b2tf;2M/2` /Bz2`2M+2b `2TQ`i2/ BM T`2pBQmb bim/B2b �i /QK�BM H2p2HX

Ç >vTQi?2bBb k, >QKQb2tm�H T�`iB+BT�Mib b+Q`2 ?B;?2` i?�M ?2i2`Qb2tm�H T�`iB+BT�Mib BM
L2m`QiB+BbK �M/ BM PT2MM2bbX

Ç >vTQi?2bBb j, h?2 T2`bQM�HBiv b+Q`2b /Bz2`2M+2 #2ir22M ?QKQb2tm�H �M/ ?2i2`Qb2tm�Hb
KB;?i /2T2M/ QM ?Qr H�`;2 i?2 /Bz2`2M+2 Bb #2ir22M ?2i2`Qb2tm�H K2M �M/ rQK2MX

Ç >vTQi?2bBb 9, :Bp2M i?�i i?2 a?B7i >vTQi?2bBb K�F2b H2bb `B;B/ +H�BKb BM i2`Kb Q7
r?�i i?2 /2;`22 Q7 T2`bQM�HBiv +?�M;2 �#Qmi T2`bQM�HBiv b?B7ib �++Q`/BM; iQ b2tm�H
Q`B2Mi�iBQMb- Bi Bb HBF2Hv i?�i r2 rBHH }M/ KQ`2 2pB/2M+2 bmTTQ`iBM; BiX

8Xj J2i?Q/b

8XjXR a�KTH2

hQ;2i?2` rBi? Qi?2` +QHH2�;m2b- A +`2�i2/ � HB72@Qmi+QK2b �M/ � T2`bQM�HBiv [m2biBQMM�B`2X
h?2 bm`p2v r�b mTHQ�/2/ iQ 6Q`K` U�`bH�M 2i �HX- kykyV �M/ Tm#HBb?2/ i?2 HBMF BM p�`BQmb
bQ+B�H K2/B� bBi2b U2X;X, hrBii2`- 7�+2#QQF- AMbi�;`�K- 2i+XV �b r2HH �b BM S`QHB}+X � iQi�H Q7
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h�#H2 8Xj
.2KQ;`�T?B+ p�`B�#H2b Q7 i?2 b�KTH2

�;2 1/m+�iBQM G2p2H AM+QK2 _�M;2
a2t a2tm�H P`B2Mi�iBQM L J2�M a. J2�M a. J2�M a.

>2i2`Qb2tm�Hb 33 j8Xdk RkXd3 9Xdk RXy9 jX3y RX9NJ2M >QKQb2tm�Hb RjR jeX8j RkXRd 9Xdj RXyR jXdy RX88
>2i2`Qb2tm�Hb kkR jeXRN RkXeR 9Xdy yXNN jX9k RX9jqQK2M >QKQb2tm�Hb Ryk jjXyd RRXk3 9XdR RXyR jX9R RXjj

LQi2,
1/m+�iBQM G2p2H BM+Hm/2b, R4 S`BK�`v a+?QQH- k4 a2+QM/�`v a+?QQH- j4 oQ+�iBQM�H
1/m+�iBQM f �TT`2MiB+2b?BT- 94 lM/2`;`�/m�i2 1/m+�iBQM- 84 SQbi;`�/m�i2 2/m+�iBQM
U2X;X,J�bi2`- S?X.X- 2i+XVc AM+QK2 _�M;2 BM+Hm/2b R4 G2bb i?�M Ry yyy TQmM/b � v2�`-
k4"2ir22M Ry yyy �M/ R3 yyy TQmM/b � v2�`- j4 "2ir22M R3 yyR �M/ ke yyy TQmM/b �
v2�`- 94 "2ir22M ke yyR �M/ 99 yyy TQmM/b � v2�`- 84 JQ`2 i?�M 99 yyR TQmM/b � v2�`

ejy T2QTH2 H�M/2/ QM i?2 bm`p2vX S�`iB+BT�Mib mM/2` R3 v2�`b QH/ r2`2 }Hi2`2/ Qmi iQ;2i?2`
rBi? i?Qb2 r?Q /B/ MQi B/2MiB}2/ �b K2M- rQK2M- ?2i2`Qb2tm�H Q` ?QKQb2tm�H UL4 3yVX �7i2`
BMbT2+iBM; i?2 /�i�Ƕb [m�HBiv rBi? _Ƕb +�`2H2bb T�+F�;2 Uu2Mi2b �M/ qBH?2HK- kyR3V- A 7m`i?2`
2HBKBM�i2/ 3 T�`iB+BT�Mib i?�i ;�p2 i?2 b�K2 �Mbr2` Ry Q` KQ`2 +QMb2+miBp2 T2`bQM�HBiv iBK2bX
h?Bb H27i 89k T�`iB+BT�Mib UeyW qQK2MVX h�#H2 8Xj b?Qrb Qm` b�KTH2 /2KQ;`�T?B+bX

8XjXk J�i2`B�Hb

a2tm�H Q`B2Mi�iBQMX J2�bm`2/ i?`Qm;? � bBM;H2 Bi2K �bFBM; T�`iB+BT�Mib iQ b2H7@B/2MiB7v �b
?2i2`Qb2tm�Hfbi`�B;?i- ?QKQb2tm�Hf;�vfH2b#B�M- #Bb2tm�H- �b2tm�H Q` Qi?2`X .m2 iQ i?2 HBK@
Bi2/ MmK#2` Q7 T�`iB+BT�Mib b2H7@B/2MiB7vBM; �b #Bb2tm�H- �b2tm�H Q` Qi?2`- QMHv i?2 /�i� 7`QK
?2i2`Qb2tm�H �M/ ?QKQb2tm�H T�`iB+BT�Mib r�b �M�Hvx2/X

S2`bQM�HBivX � iQi�H Q7 Ny Bi2Kb r2`2 b2H2+i2/ 7`QK i?2 TQQH Q7 Bi2Kb +`2�i2/ #v >2M`v- JǤi@
imb- � o�BMBF UBM T`2T�`�iBQMV- r?Q b+`22M2/ i?2 Bi2Kb iQ K�tBKBx2 i?2B` `2@i2bi `2HB�#BHBivX
Ai2Kb r2`2 K�BMHv `2i`B2p2/ 7`QK i?2 AMi2`M�iBQM�H S2`bQM�HBiv Ai2K SQQH UASAS- :QH/#2`;-
RNNNV �M/ i?2 avMi?2iB+ �T2`im`2 S2`bQM�HBiv �bb2bbK2Mi Ua�S�- *QM/QM- kyR3VX aQK2
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Bi2Kb r2`2 r`Bii2M #v i?2 �mi?Q`bX Ai2Kb r2`2 b2H2+i2/ iQ K�tBKBx2 i?2B` `2@i2bi `2HB�#BHBiv
UJ4XdR- a.4XyN- o�Hm2b `�M;24Xey@X38V- i?2B` +H�`Biv- `2�/�#BHBiv- �b r2HH �b iQ KBMBKBx2
i?2B` `2/mM/�M+vX 6QHHQrBM; *QM/QM 2i �HX UkykRV �/pB+2- Bi2Kb r2`2 b2H2+i2/ �M/ +�i2;Q@
`Bx2/ BMiQ 7�+2ib �++Q`/BM; iQ, URV i?2B` `2@i2bi `2HB�#BHBiv- UkV 722/#�+F 7`QK .` J+*`�2-
�M/ UjV }i rBi?BM i?2 ASASǶb 7�+2i /2}MBiBQMbX .QK�BM b+Q`2b r2`2 +QKTmi2/ �b i?2 �p2`�;2
�+`Qbb bBt 7�+2i b+Q`2b- 2�+? +QKTmi2/ �b i?2 bmK b+Q`2b Q7 i?`22 Bi2KbX

8X9 �M�Hvb2b

8X9XR *Q?2MǶb / �M/ J�?�H�MQ#Bb .Bbi�M+2

h?2 K�BM ;Q�H Q7 i?Bb bim/v r�b iQ b?Qr ?Qr T2`bQM�HBiv ;`QmT /Bz2`2M+2b �`2 Qp2`HQQF2/
r?2M +QMbB/2`BM; i?2 /QK�BM H2p2H #2+�mb2 i?2b2 /Bz2`2M+2b �`2 `2/m+2/ Q` +�M+2H2/ Qmi
r?2M �;;`2;�i2/X 6Q` i?Bb `2�bQM- Kv �M�Hvb2b 7Q+mb QM i?2 /Bz2`2M+2 Q` /Bbi�M+2 #2ir22M
;`QmTb `�i?2` i?�M QM i?2 +QMb2[m2M+2b Q7 bT2+B}+ T2`bQM�HBiv /Bz2`2M+2b �i /QK�BM Q` 7�+2i
H2p2HX

S2`bQM�HBiv b2tf;2M/2` /Bz2`2M+2b �`2 mbm�HHv K2�bm`2/ BM/BpB/m�HHv 7Q` 2�+? Q7 i?2 "B;
6Bp2 mbBM; *Q?2MǶb /- r?B+? 2biBK�i2b i?2 /Bz2`2M+2 #2ir22M i?2 ;`QmTǶb K2�Mb BM bi�M/�`/
/2pB�iBQM mMBib U.2H :Bm/B+2- kyRNVX .2H :Bm/B+2 UkykRV 2tTH�BM2/ i?2 2tBbi2M+2 Q7 � /B`2+i
`2H�iBQMb?BT #2ir22M i?2 MmK#2` Q7 p�`B�#H2b �M/ i?2 bBx2 Q7 *Q?2MǶb /- bm;;2biBM; i?�i
b2tf;2M/2` /Bz2`2M+2b KB;?i ?�p2 #22M mM/2`2biBK�i2/ U2X;X, >v/2- kyy8VX lbBM; KQ`2
BM/B+�iQ`b Ĝ BX2X 7�+2ib Q` Mm�M+2b Ĝ rQmH/ `2bmHi BM � KQ`2 �++m`�i2 2biBK�i2 Q7 T2`bQM�HBiv
b2tf;2M/2` /Bz2`2M+2bX h?Bb �TT`Q�+? rQmH/ `�Bb2 i?2 [m2biBQM Q7 r?B+? p�`B�#H2b iQ +QMbB/2`
�M/ ?Qr iQ +QK#BM2 i?2KX 6Q` BMbi�M+2- i?2 /Bbi�M+2 #2ir22M irQ +BiB2b +QmH/ #2 2biBK�i2/
mbBM; H�iBim/2- �HiBim/2- �M/ HQM;Bim/2 U.2H :Bm/B+2 2i �HX- kyRkVX *?QQbBM; Dmbi QM2 Q7
i?2b2 BM/B+�iQ`b rBHH HBF2Hv mM/2` Q` Qp2`@2biBK�i2 i?2 �+im�H /Bbi�M+2 #2ir22M i?2b2 +BiB2bX
�//BiBQM�HHv- ?Qr i?2b2 �ii`B#mi2b �`2 +QK#BM2/ rQmH/ �HbQ ?�p2 � /B`2+i BKT�+i QM i?2
K2�bm`2K2MiǶb �++m`�+vX
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h?2`2 �`2 /Bz2`2Mi K2i?Q/b iQ 2biBK�i2 ;`QmT /Bz2`2M+2b #�b2/ QM KmHiBTH2 BM/B+�iQ`b U7Q`
�M 2ti2MbBp2 /Bb+mbbBQM b22 .2H :Bm/B+2- kykRVX 6B`bi- i?2 +Biv@#HQ+F /Bbi�M+2 `2T`2b2Mib i?2
bmK Q7 i?2 �#bQHmi2 /Bbi�M+2 QM 2p2`v /BK2MbBQM #2ir22M irQ ;`QmTb- #mi Bi i2M/b iQ #2
?B;?Hv BM~m2M+2/ #v i?2 /BK2MbBQM ?�pBM; i?2 H�`;2bi /Bbi�M+2X a2+QM/- i?2 b?�T2 /Bbi�M+2
rQ`Fb mM/2` i?2 �bbmKTiBQM i?�i i?2 +Q``2H�iBQMb #2ir22M p�`B�#H2b �`2 2[m�H BM #Qi? ;`QmTb
�M/ 7Q+mb2b QM BM/B+�iQ`bǶ ǳ2H2p�iBQMǴ- ǳb?�T2Ǵ- �M/ ǳb+�ii2`Ǵ r?B+?- 7Q` i?2 b�F2 Q7 bBKTHB+@
Biv- +�M #2 mM/2`biQQ/ �b i?2B` K2�M �M/ p�`B�M+2X �M/ i?B`/- i?2 J�?�H�MQ#Bb .Bbi�M+2
U.V Bb i?2 KmHiBp�`B�i2 ;2M2`�HBx�iBQM Q7 *Q?2MǶb / �M/ `2T`2b2Mib i?2 /Bbi�M+2 #2ir22M
i?2 +2Mi`QB/b UKmHiBp�`B�i2 K2�MbV `2H�iBp2 iQ i?2 bi�M/�`/ /2pB�iBQM �HQM; i?�i /Bbi�M+2
U.2H :Bm/B+2- kyRNc J�?�H�MQ#Bb- RNjeVX *QMi`�`v iQ *Q?2MǶb /- J�?�H�MQ#Bb .- i�F2b BMiQ
�++QmMi i?2 T�ii2`M Q7 +Q``2H�iBQM #2ir22M i?2 K2�bm`2/ p�`B�#H2b- r?B+? Bb 2bT2+B�HHv `2H@
2p�Mi BM T2`bQM�HBiv `2b2�`+? r?2`2 i`�Bib i2M/ iQ #2 +Q``2H�i2/X . ?�b #2+QK2 � TQTmH�`
K2i?Q/ 7Q` 2biBK�iBM; ;`QmT /Bz2`2M+2b #mi Bi ?�b i?`22 K�BM HBKBi�iBQMb, URV H�+F Q7 Tbv@
+?QHQ;B+�H BMi2`T`2i�#BHBiv Q7 i?2 �tBb BM r?B+? i?2 /Bbi�M+2 Bb +QKTmi2/c UkV Qp2`2biBK�iBQM
Q7 i?2 /Bbi�M+2 r?2M i?2`2 Bb � bK�HH MmK#2` Q7 Q#b2`p�iBQMb T2` BM/B+�iQ`c UjV mM+2`i�BMiv
QM r?B+? p�`B�#H2b ?�p2 KQ`2 r2B;?i QM i?2 }M�H `2bmHic �M/ U9V bmb+2TiB#BHBiv iQ pBQH�iBQMb
Q7 MQ`K�HBiv �bbmKTiBQMbX

_2;�`/BM; i?2 }`bi HBKBi�iBQM- `2b2�`+?2`b +�M 2Mbm`2 i?�i . Bb BMi2`T`2i�#H2 #v T`QpB/BM;
i?2Q`2iB+�H DmbiB}+�iBQMb 7Q` 2�+? BM/B+�iQ` #27Q`2 2t�KBMBM; ;`QmT /Bz2`2M+2bX �//BiBQM�HHv-
.2H :Bm/B+2 UkyRNV Qz2`2/ bQK2 +QKTH2K2Mi�`v K2�bm`2b iQ �B/ .Ƕb BMi2`T`2i�iBQM HBF2 i?2
Pp2`H�TTBM; *Q2{+B2Mi UPoGV- r?B+? `2T`2b2Mib i?2 T`QTQ`iBQM Q7 i?2 /Bbi`B#miBQM i?�i Bb
b?�`2/ #v #Qi? ;`QmTb `�M;BM; 7`QK y iQ RX *QM+2`MBM; i?2 b2+QM/ HBKBi�iBQM- .2H :Bm/B+2
UkykRV T`QTQb2/ i?2 7QHHQrBM; 7Q`KmH� iQ +Q``2+i 7Q` i?2 #B�b BM/m+2/ r?2M ?�pBM; 72r
Q#b2`p�iBQMb T2` BM/B+�iQ` UBX2X H2bb i?�M � ?mM/`2/ Q#b2`p�iBQMb T2` i`�BiV,

ӹծ֐ � ঳ԜԐԧভ�
 ԃφ � ԃϵ ਷ Ԛ ਷ �ԃφ � ԃϵ ਷ � ӹϵծ ਷ Ԛԃφ � ԃϵԃφԃϵ ম঴φ�ϵ
U8XRV
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r?2`2 F Bb i?2 MmK#2` Q7 p�`B�#H2b- �M/ i?2 Lb `2T`2b2Mi i?2 irQ b�KTH2 bBx2bX .2H :Bm/B+2
UkyR3V �HbQ Qz2`2/ #B�b@+Q``2+i2/ �Hi2`M�iBp2b 7Q` PoG @BX2X Ԅԋ ԁ֐X
hQ �//`2bb i?2 i?B`/ HBKBi�iBQM BMpQHpBM; i?2 2ti2Mi iQ r?B+? 2�+? BM/B+�iQ` +QMi`B#mi2b iQ i?2
/Bbi�M+2Ƕb K�;MBim/2- .2H :Bm/B+2 UkyRNV T`QTQb2/ i?2 >2i2`Q;2M2Biv *Q2{+B2Mi UӽϵV �M/
i?2 1[mBp�H2Mi S`QTQ`iBQM Q7 o�`B�#H2b +Q2{+B2Mi UӺԅԋϵVX *Q2{+B2Mi ӽϵ `�M;2b 7`QK y iQ
R- r?2`2 y K2�Mb i?�i �HH p�`B�#H2b +QMi`B#mi2/ 2[m�HHv �M/ R BM/B+�i2b i?�i � bBM;H2 p�`B�#H2
Bb /`BpBM; i?2 ;`QmT /Bz2`2M+2b U.2H :Bm/B+2- kyRd- kyR3VX h?2 Ӻԅԋϵ +Q2{+B2Mi `�M;2b 7`QK
y iQ R- �M/ `2T`2b2Mib i?2 T`QTQ`iBQM Q7 p�`B�#H2b i?�i +QMi`B#miBM; 2[m�HHv- rQmH/ T`Q/m+2
i?2 b�K2 /2;`22 Q7 ?2i2`Q;2M2Biv B7 i?2 `2bi Q7 i?2 p�`B�#H2b /B/ MQi +QMi`B#mi2 U.2H :Bm/B+2-
kyRd- kyR3VX 6Q` BMbi�M+2- Ӻԅ ԋϵ 4X9y rQmH/ `2T`2b2Mi i?2 ?2i2`Q;2M2Biv H2p2H 2tT2+i2/ BM
� ?vTQi?2iB+�H +�b2 BM r?B+? 9yW Q7 i?2 BM/B+�iQ`b +QMi`B#mi2/ 2[m�HHv iQ . �M/ eyW /B/
MQi +QMi`B#mi2 �i �HHX h?2`27Q`2- KQ/2Hb ?�pBM; H�`;2 Ӻԅԋϵ �M/ HQr ӽϵ p�Hm2b �`2 KQ`2
/2bB`�#H2X

G�biHv- . b2MbBiBpBiv iQ pBQH�iBQMb Q7 MQ`K�HBiv �bbmKTiBQMb +�HHb 7Q` � `B;Q`Qmb 2t�KBM�iBQM
Q7 i?2 /�i� iQ 2Mbm`2 ?QKQ;2M2Biv Q7 K2�Mb �M/ p�`B�M+2b �+`Qbb ;`QmTbX A7 K2�Mb �M/
p�`B�M+2 ?QKQ;2M2Biv +�MMQi #2 T`Qp2M- *Q?2MǶb / Q` Bib mM#B�b2/ 2biBK�i2 Uԓ֐V Kmbi #2
mb2/X h?2 Ԅԋ ԁ Q` Ԅԋ ԁ֐ +�M #2 +QKTmi2/ 7Q` *Q?2MǶb / �M/ ԓ֐X >Qr2p2`- M2Bi?2` ӽϵ
MQ` Ӻԅԋϵ +�M #2 +QKTmi2/ 7Q` *Q?2MǶb / Q` ԓ֐- 7Q` i?2v rQ`Fb mM/2` i?2 �bbmKTiBQM Q7
KmHiBp�`B�i2 MQ`K�HBiv �M/ ?QKQ;2M2Biv Q7 p�`B�M+2bX

8X9Xk AMi2`T`2iBM; *Q?2MǶb / �M/ J�?�H�MQ#Bb .

h?2 /Bbi�M+2 K2�bm`2/ i?`Qm;? *Q?2MǶb / �M/ J�?�H�MQ#Bb . Bb Q7i2M BMi2`T`2i2/ �++Q`/BM;
iQ *Q?2M URNNkV +mi@Qz TQBMib #v r?B+? XR rQmH/ bm;;2bi � bK�HH /Bbi�M+2 UQ` 2z2+i bBx2V-
Xk8 � K2/BmK /Bbi�M+2 �M/ X9 � H�`;2 /Bbi�M+2X _2+2MiHv- 6mM/2` �M/ Px2` UkyRNV `2pB2r2/
i?2 bmBi�#BHBiv Q7 *Q?2MǶb bi�M/�`/b �M/ T`QTQb2/ M2r QM2b #�b2/ QM i?2 KQbi +QKKQMHv
7QmM/ 2z2+i bBx2b BM Tbv+?QHQ;B+�H `2b2�`+?X �++Q`/BM; iQ 6mM/2` �M/ Px2` UkyRNV H�#2HBM;
2z2+ib bBx2b +QmH/ bi�`i 7`QK Xy8 UBX2X p2`v bK�HH /Bbi�M+2V- �M/ +QMiBMm2 BM XRy BMi2`p�Hb 7`QK
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XRy UBX2X bK�HH /Bbi�M+2V iQ X9y UBX2X p2`v H�`;2 /Bbi�M+2VX Ai +QmH/ #2 �`;m2/ i?�i 6mM/2` �M/
Px2` UkyRNV bi�M/�`/b 7QHHQr +B`+mH�` HQ;B+, i?2 }M/BM;b QM i?2 }2H/ �`2 Q`/2`2/ BM bBx2 Ĝ
�M/ `2H2p�M+2 Ĝ �++Q`/BM; iQ i?2 H�#2Hb Q7 i?2 2z2+i bBx2b- �M/ i?2 H�#2Hb Q7 i?2 2z2+i bBx2b
�`2 /2i2`KBM2/ #v i?2 KQbi +QKKQM 2z2+i bBx2b QM i?2 }2H/X L2p2`i?2H2bb- i?2B` T`QTQbBiBQM
Kmbi #2 �TT`2+B�i2/ �b Bi `2~2+ib i?2 M22/ iQ �/�Ti i?2 K2�bm`2b Q7 2z2+i bBx2b iQ 2p2`v
}2H/X AM i?Bb b2Mb2- Bi Bb 7�B` iQ �`;m2 i?�i b2tf;2M/2` /Bz2`2M+2b BM T2`bQM�HBiv `2b2�`+? i2M/
iQ #2- QM �p2`�;2- H�`;2` i?�M BM Qi?2` Tbv+?QHQ;v /Bb+BTHBM2b Ub22 a2+iBQM 8XRXRVX >2M+2- BM
i?Bb +?�Ti2` r2 rBHH mb2 bK�HH- KQ/2`�i2- ?B;?- �M/ p2`v ?B;? 7Q` `�M;2b U@Xk- XkV- (%Xk- X8%V-
(%X8- X3%V- �M/ ଯ %X3%- `2bT2+iBp2HvX

8X9Xj JmHiBp�`B�i2 LQ`K�HBiv �M/ ?QKQ;2M2Biv Q7 p�`B�M+2@

+Qp�`B�M+2 K�i`B+2b

h2biBM; 7Q` KmHiBp�`B�i2 MQ`K�HBiv UJoLV BKTHB2b 2biBK�iBM; r?2i?2` � +QHH2+iBQM Q7 p�`B�#H2b
7QHHQr �M mM/2`HvBM; MQ`K�H /Bbi`B#miBQM bQ i?�i i?2B` HBM2�` +QK#BM�iBQM Bb �HbQ MQ`K�HHv
/Bbi`B#mi2/X Ai Bb mbm�HHv `2+QKK2M/2/ iQ mb2 /Bz2`2Mi JoL i2bib #2+�mb2 i?2`2 Bb MQi �
bBM;H2 QM2 i?�i T2`7Q`Kb r2HH mM/2` �HH +B`+mKbi�M+2b U2X;X, .2H :Bm/B+2- kyRNc J2+FHBM �M/
JmM/7`QK- kyyjVX AM i?Bb bim/v- r2 rBHH mb2 J�`/B�Ƕb- .QQ`MBF@>�Mb2MǶb- >2Mx2@wB`FB2`Ƕb-
_QvbiQMǶb- �M/ i?2 1M2`;v i2bibX

J�`/B�Ƕb �M/ .QQ`MBF@>�Mb2MǶb U.>V i2bib �`2 #�b2/ QM K2�bm`2b Q7 KmHiBp�`B�i2 bF2rM2bb
�M/ Fm`iQbBb- K2�MBM; i?2v 7Q+mb QM i?2 /Bbi`B#miBQMǶb bT`2�/ �M/ /2MbBivX >2Mx2@wB`FB2`Ƕb
U>wV i2bi Bb i?2 KmHiBp�`B�i2 ;2M2`�HBx�iBQM Q7 1TTb �M/ SmHH2vǶb mMBp�`B�i2 MQ`K�HBiv i2bi
�M/ _QvbiQMǶb i2bi Bb i?2 KmHiBp�`B�i2 ;2M2`�HBx�iBQM Q7 a?�TB`Q �M/ qBHFǶb i2biX "Qi? rQ`F
bBKBH�`Hv- �b i?2v i2bi ?Qr bBKBH�` Bb i?2 /Bbi`B#miBQM �i ?�M/ 7`QK �M B/2�H /Bbi`B#miBQMX
h?2 >w i2bi �+im�HHv +QKT�`2/ i?2 /Bbi�M+2 #2ir22M i?2 7mM+iBQM `2T`2b2MiBM; i?2 �+im�H
/Bbi`B#miBQM Q7 i?2 /�i� �M/ � 7mM+iBQM `2T`2b2MiBM; � ?vTQi?2iB+�H /Bbi`B#miBQM U�HTm 2i �HX-
kyReVX PM i?2 Qi?2` ?�M/- _QvbiQMǶb i2bi Bb #�b2/ QM �M �TT`Q�+? bBKBH�` iQ i?2 ;QQ/M2bb@
Q7@}i i2bib r?B+? �HHQr `2b2�`+?2`b iQ /2i2`KBM2 i?2 bmBi�#BHBiv Q7 � KQ/2H #v +QKT�`BM;

Rk8



i?2 p�`B�M+2@+Qp�`B�M+2 K�i`Bt Q7 �M B/2�H /�i� b2i @ BM i?Bb +�b2- � KmHiBp�`B�i2 MQ`K�HHv
/Bbi`B#mi2/ /�i� b2i @ �;�BMbi i?�i Q7 i?2 /�i� �i ?�M/X G�biHv- i?2 1M2`;v i2bi Bb � MQMT�`�@
K2i`B+ i2bi 2biBK�iBM; i?2 2[m�HBiv #2ir22M KmHiBp�`B�i2 /Bbi`B#miBQMb #�b2/ QM 1m+HB/2�M
/Bbi�M+2 #2ir22M 2�+? b�KTH2bǶ mMBib U�HTm 2i �HX- kyReVX

JoL i2bib �`2 2p�Hm�i2/ BM irQ r�vbX 6B`bi- i2bib �`2 Dm/;2/ �++Q`/BM; iQ i?2B` `�i2 Q7 7�Hb2
TQbBiBp2b UBX2X hvT2 A 2``Q`V r?2M mbBM; JoL /Bbi`B#miBQMb �i bT2+B}+ ᅫ H2p2Hb /2T2M/BM; QM
i?2 MmK#2` Q7 Q#b2`p�iBQMb �M/ p�`B�#H2bX a2+QM/- i2bib �`2 +QKT�`2/ #�b2/ QM i?2B` TQr2`
iQ /2i2+i JoL pBQH�iBQMb /2T2M/BM; QM URV /Bz2`2Mi /Bbi`B#miBQMb �M/ UkV i?2 `�iBQ #2ir22M
Q#b2`p�iBQMb �M/ p�`B�#H2bX h?2 }`bi `2[mB`2K2Mi ?2HTb iQ /2i2`KBM2 B7 i2bib �`2 rQ`FBM; �b
i?2v b?QmH/ �M/ i?2 b2+QM/ Bb iQ ;�m;2 ?Qr ;QQ/ i?2b2 i2bib �`2 r?2M 7�+BM; � ;`�/B2Mi Q7
/2pB�iBQMb 7`QK MQ`K�HBivX

h?2 >w- _QvbiQMǶb- .>- �M/ 1M2`;v i2bib ?�p2 +QMbBbi2Mi �M/ �/2[m�i2 hvT2 A 2``Q` `�i2b
rBi? b�KTH2b Qp2` 8y Q#b2`p�iBQMb- �Hi?Qm;? >w QmiT2`7Q`Kb i?2K r?2M mbBM; bK�HH b�KTH2b
UM4kyV U�HTm 2i �HX- kyRec 6�``2HH 2i �HX- kyydc J2+FHBM �M/ JmM/7`QK- kyyj- kyy8VX J�`/B�Ƕb
i2bi mbm�HHv ?�b � p2`v HQr hvT2 A 2``Q` `�i2 7Q` bF2rM2bb #mi MQi 7Q` Fm`iQbBb `2;�`/H2bb
Q7 i?2 +QK#BM�iBQMb Q7 b�KTH2 bBx2b �M/ i?2 MmK#2` Q7 p�`B�#H2b UJ2+FHBM �M/ JmM/7`QK-
kyyj- kyy8VX

1�+? Q7 i?2 JoL i2bibǶ TQr2` +�M #2 BKT`Qp2/ #v BM+`2�bBM; i?2 b�KTH2 bBx2 �M/ p�`B�#H2b
MmK#2` U6�``2HH 2i �HX- kyydV- 2t+2Ti 7Q` i?2 1M2`;v i2bi BM bT2+B}+ /Bbi`B#miBQMb- 7Q` r?B+?
H�`;2 b�KTH2b KB;?i /2+`2�b2 Bib TQr2` U�HTm 2i �HX- kyReVX aBKmH�iBQMb b?Qr i?�i i?2 TQr2`
Q7 2�+? i2bi p�`B2b /2T2M/BM; QM i?2 ivT2 Q7 /Bbi`B#miBQM #2BM; mb2/- r?B+? Bb i?2 `2�bQM r?v
Bi Bb BKTQ`i�Mi iQ +QKT�`2 b2p2`�H i2bib U�HTm 2i �HX- kyRec 6�``2HH 2i �HX- kyydc J2+FHBM �M/
JmM/7`QK- kyyjVX

Pp2`�HH J�`/B�Ƕb i2bi T2`7Q`K�M+2 b22Kb iQ #2 i?2 KQbi BM+QMbBbi2Mi UJ2+FHBM �M/ JmM/@
7`QK- kyyj- kyy8VX h?2 `2bi Q7 i?2 i2bib QmiT2`7Q`K i?2 Qi?2`b BM bT2+B}+ b+2M�`BQbX >Qr2p2`-
b2p2`�H `2pB2rb ?�p2 7QmM/ >w �M/ _QvbiQMǶb i2bib �b i?2 KQbi #�H�M+2/ i2bi BM i2`Kb Q7
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bi`2M;i?b �M/ r2�FM2bb2bX �//BiBQM�HHv- #Qi? T`QpB/2 +QMbBbi2Mi `2bmHib �+`Qbb /Bz2`2Mi pBQ@
H�iBQMb Q7 JoL U�HTm 2i �HX- kyRec 6�``2HH 2i �HX- kyydc J2+FHBM �M/ JmM/7`QK- kyyj- kyy8VX
h?2 1M2`;v i2bi Bb MQi �b 7`2[m2MiHv mb2/ #mi �HTm 2i �HX UkyReV b?Qr2/ i?�i Bi ?�/ � ?B;?
TQr2` BM p�`BQmb b+2M�`BQbX

JmHiBp�`B�i2 MQ`K�HBiv i2bib r2`2 `mM �i i?2 7�+2i UL4jyV �M/ /QK�BM H2p2H UL48V �+`Qbb
�HH i?2 T�B` +QK#BM�iBQMb i?�i +QmH/ +`2�i2 Qmi Q7 i?2 7Qm` ;`QmTb Ĝ BX2X ?2i2`Qb2tm�H K2M-
?2i2`Qb2tm�H rQK2M- ?QKQb2tm�H K2M- �M/ ?QKQb2tm�H rQK2MX >2M+2- i?2 b�KTH2 r�b
}`bi /BpB/2/ UL4 89kV BMiQ 7Qm` /Bz2`2Mi K�i`B+2b rBi? i?2 `�r T2`bQM�HBiv Bi2K b+Q`2bX
h?2`2 r2`2 33 ?2i2`Qb2tm�H K2M- kkR ?2i2`Qb2tm�H rQK2M- RjR ?QKQb2tm�H K2M- �M/ Ryk
?QKQb2tm�H rQK2MX

G�biHv- "QtǶb J r�b mb2/ iQ i2bi i?2 ?QKQ;2M2Biv Q7 p�`B�M+2@+Qp�`B�M+2 K�i`B+2bX >Q@
KQ;2M2Biv Q7 p�`B�M+2@+Qp�`B�M+2 K�i`B+2b ;m�`�Mi22b i?�i i?2 bT`2�/ Q7 i?2 /Bbi`B#miBQM Bb
bBKBH�` �+`Qbb ;`QmTb- r?B+? Bb `2H2p�Mi r?2M 2biBK�iBM; i?2 /Bbi�M+2 #2ir22M i?2KX LQi2
i?�i "QtǶb J Bb b2MbBiBp2 iQ MQ`K�HBiv /2T�`im`2bX

8X8 _2bmHib

8X8XR *QKT�`BbQMb �i /QK�BM H2p2H

8X8XRXR JmHiBp�`B�i2 LQ`K�HBiv �M/ ?QKQ;2M2Biv Q7 p�`B�M+2@+Qp�`B�M+2 K�i`B@
+2b �i /QK�BM H2p2H

q2 `mM i?2 JoL i2bib QM i?2 /QK�BM b+Q`2b 7Q` 2�+? Q7 i?2 7Qm` ;`QmTbX �;;`2;�iBQM i2M/b
iQ +QKT2Mb�i2 7Q` MQ`K�HBiv pBQH�iBQMb �i HQr2` H2p2HbX h�#H2 8X9 b?Qrb i?�i KQbi JoL i2bib
+QM}`K2/ i?�i /QK�BM b+Q`2b /B/ MQi pBQH�i2 KmHiBp�`B�i2 MQ`K�HBiv �bbmKTiBQMbX

h�#H2 8X8 b?Qrb i?2 `2bmHib 7`QK i?2 "QtǶb J i2bi 7Q` ?QKQ;2M2Biv Q7 p�`B�M+2@+Qp�`B�M+2
K�i`B+2bX �b i?2 T@p�Hm2b r2`2 �#Qp2 i?2 bB;MB}+�M+2 H2p2H Q7 Xy8- i?2`2 r�b 2pB/2M+2 7Q`
?QKQ;2M2Biv Q7 p�`B�M+2@+Qp�`B�M+2 K�i`B+2b �i /QK�BM H2p2H BM �HH Q7 i?2 ;`QmT +QKT�`BbQMb
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h�#H2 8X9
JmHiBp�`B�i2 MQ`K�HBiv i2bib �i /QK�BM H2p2H 7Q` 2�+? b2t �M/ b2tm�H Q`B2Mi�iBQM ;`QmT

h2bi T@p�Hm2
>2i2`Qb2tm�H J2M

>2Mx2@wB`FH2` yX8
_QvbiQM yXde
.QQ`MBF@>�Mb2M yX3d
1@bi�iBbiB+ yX9d
J�`/B� aF2rM2bb yXk
J�`/B� Em`iQbBb yX8j

>2i2`Qb2tm�H qQK2M
>2Mx2@wB`FH2` yXk9
_QvbiQM yXye
.QQ`MBF@>�Mb2M IXy8
1@bi�iBbiB+ yXyN
J�`/B� aF2rM2bb yXRd
J�`/B� Em`iQbBb yXR9

>QKQb2tm�H J2M
>2Mx2@wB`FH2` yXk
_QvbiQM yX38
.QQ`MBF@>�Mb2M yXdj
1@bi�iBbiB+ yXR9
J�`/B� aF2rM2bb IXy8
J�`/B� Em`iQbBb yXe9

>QKQb2tm�H qQK2M
>2Mx2@wB`FH2` yX98
_QvbiQM yXR3
.QQ`MBF@>�Mb2M yX3e
1@bi�iBbiB+ yXRj
J�`/B� aF2rM2bb yXy3
J�`/B� Em`iQbBb yXde

Rk3



h�#H2 8X8
"QtǶb J- � i2bi 7Q` ?QKQ;2M2Biv Q7 p�`B�M+2 �i /QK�BM H2p2H 7Q` 2�+? ;`QmT +QKT�`BbQM

S�`�K2i2` .7 T@p�Hm2
>2i2`Qb2tm�H K2M pbX >2i2`Qb2tm�H rQK2M RkXRk R8 yXed
>2i2`Qb2tm�H K2M pbX >QKQb2tm�H K2M R8XRR R8 yX99
>2i2`Qb2tm�H K2M pbX >QKQb2tm�H rQK2M RdXRj R8 yXjR
>2i2`Qb2tm�H rQK2M pbX >QKQb2tm�H rQK2M jkXRR R8 IXyR
>2i2`Qb2tm�H rQK2M pbX >QKQb2tm�H K2M k9XkR R8 yXye
>QKQb2tm�H rQK2M pbX >QKQb2tm�H K2M ReXy9 R8 yXj3

2t+2Ti 7Q` >2i2`Qb2tm�H rQK2M pbX >QKQb2tm�H rQK2M Uᆀϵ UR8- ԃթրՂ4kkR- ԃթ֊Ղ4RykV4
jkXRR- T 4 yXyRVX h?2b2 `2bmHib KB;?i H2�/ iQ �M mM/2`2biBK�iBQM Q7 i?2 /Bbi�M+2 #2ir22M
i?2b2 irQ ;`QmTb- bQ `2bmHib b?QmH/ #2 BMi2`T`2i2/ rBi? +�miBQMX

8X8XRXk *QKT�`BbQMb #2ir22M ?2i2`Qb2tm�H K2M �M/ ?2i2`Qb2tm�H rQK2M �i /Q@
K�BM H2p2H

:Bp2M i?�i /QK�BM b+Q`2b ?�/ JoL �M/ ?QKQ;2M2Biv Q7 p�`B�M+2 r2 mb2/ ӹծ֐ iQ K2�bm`2
i?2 Qp2`�HH T2`bQM�HBiv /Bz2`2M+2 �i /QK�BM H2p2H #2ir22M i?2 7Qm` ;`QmTb- �HQM; rBi? ԓ֐
iQ 2biBK�i2 i?2 /Bbi�M+2 �i 2�+? /QK�BM �M/ Qi?2` K2�bm`2b Q7 Qp2`H�T @BX2X Ԅԋ ԁӹ֐ @ �M/
?2i2`Q;2M2Biv @BX2X ӽϵ �M/ Ӻԅ ԋϵX h�#H2 8Xd ;�i?2`b i?2 ӹծ֐- Ԅԋ ԁӹ֐ �M/ ӽϵ p�Hm2b �+`Qbb
;`QmT +QKT�`BbQMbX

h?2 Qp2`�HH KmHiBp�`B�i2 /Bbi�M+2- ӹծ֐- #2ir22M ?2i2`Qb2tm�H K2M �M/ rQK2M T2`bQM�HBiv
b+Q`2b r�b yX33X �b K2MiBQM2/ BM i?2 BMi`Q/m+iBQM- i?Bb b?Qrb i?2 TQbBiBp2 `2H�iBQMb?BT
#2ir22M i?2 /Bbi�M+2 bBx2 �M/ i?2 MmK#2` Q7 p�`B�#H2b bBKmHi�M2QmbHv +QMbB/2`2/X h?2 Qp2`�HH
Qp2`H�T �+`Qbb /QK�BMb r�b KQ/2`�i2, Ԅԋ ԁӹ֐ 4 yXeeX

h?2 mMBp�`B�i2 Qp2`H�T �+`Qbb /QK�BMb Ԅԋ ԁԓ֐ `�M;2/ 7`QK yXdd iQ yXNN- BM/B+�iBM; � ?B;? iQ
p2`v ?B;? Qp2`H�T #2ir22M #Qi? ;`QmTbX JQ`2Qp2`- ӽϵ r�b yXd- K2�MBM; i?�i i?2 /Bz2`2M+2
#2ir22M i?2b2 ;`QmTb r�b MQi #2BM; /`Bp2M ?QKQ;2M2QmbHv #v �HH i?2 /QK�BMbX h?Bb r�b
+QM}`K2/ #v i?2 Ӻԅ ԋϵ r?B+? r�b yX99- K2�MBM; i?�i i?2 b�K2 H2p2H Q7 ?2i2`Q;2M2Biv rQmH/

RkN



#2 �+?B2p2/ BM �M ?vTQi?2iB+�H b+2M�`BQ r?2`2 99W Q7 i?2 p�`B�#H2b r2`2 +QMi`B#miBM; 2[m�HHv
r?BH2 8eW Q7 i?2 p�`B�#H2b /B/ MQi +QMi`B#mi2 �i �HHX q2 2tTHQ`2/ 2�+? /QK�BMǶb ԓ֐ iQ �bb2bb
r?B+? r2`2 `2bTQMbB#H2 7Q` i?2 H�`;2bi /Bz2`2M+2bX �b i�#H2 8Xe b?Qrb �;`22�#H2M2bb �M/
L2m`QiB+BbK H2�/ i?2 /Bz2`2M+2b #2ir22M >2i2`Qb2tm�H K2M �M/ >2i2`Qb2tm�H rQK2MX

8X8XRXj *QKT�`BbQMb #2ir22M ?2i2`Qb2tm�H K2M �M/ ?QKQb2tm�H K2M �i /QK�BM
H2p2Hӹծ֐ #2ir22M ?2i2`Qb2tm�H �M/ ?QKQb2tm�H K2M r�b yX88- rBi? � ?B;? Qp2`�HH Qp2`H�T Q7

yXd3X h?2 mMBp�`B�i2 Qp2`H�T �+`Qbb /QK�BMb `�M;2/ 7`QK yX38 iQ yXNd- �HbQ BM/B+�iBM; � ?B;?
iQ p2`v ?B;? Qp2`H�T #2ir22M #Qi? ;`QmTbX LQi2 i?�i i?2 Ԅԋ ԁԓ֐ `�M;2 r�b bK�HH2` i?�M BM
T`2pB2rb b2+iBQMbX

JQ`2Qp2`- ӽϵ r�b yXe9 K2�MBM; i?�i i?2 /Bz2`2M+2 #2ir22M i?2b2 ;`QmTb r�b K�BMHv /`Bp2M
#v � 72r /QK�BMb- �H#2Bi MQi �b mM#�H�M+2/ �b BM i?2 T`2pBQmb +�b2X h?2 Ӻԅԋϵ +QM}`K2/
i?�i i?2 b�K2 H2p2H Q7 ?2i2`Q;2M2Biv rQmH/ #2 �+?B2p2/ BM �M ?vTQi?2iB+�H b+2M�`BQ r?2`2
9NW Q7 i?2 p�`B�#H2b r2`2 +QMi`B#miBM; 2[m�HHv r?BH2 8RW Q7 i?2 p�`B�#H2b /B/ MQi +QMi`B#mi2
�i �HH Uh�#H2 8XdVX h�#H2 8Xe b?Qrb i?�i �;`22�#H2M2bb �M/ L2m`QiB+BbK H2�/ i?2 /Bz2`2M+2b
#2ir22M ?2i2`Qb2tm�H �M/ ?QKQb2tm�H K2MX

8X8XRX9 *QKT�`BbQMb #2ir22M ?2i2`Qb2tm�H K2M �M/ ?QKQb2tm�H rQK2M �i /Q@
K�BM H2p2Hӹծ֐ #2ir22M ?2i2`Qb2tm�H K2M �M/ ?QKQb2tm�H rQK2M r�b yX3d- r?B+? r�b �b ?B;? �b

i?2 /Bbi�M+2 #2ir22M #2ir22M ?2i2`Qb2tm�H K2M �M/ rQK2MX h?2 mMBp�`B�i2 Ԅԋ ԁԓ֐ �+`Qbb
/QK�BMb `�M;2/ 7`QK yXd8 iQ yXNd- r?B+? BM/B+�i2/ � ?B;? iQ p2`v ?B;? Qp2`H�TX ӽϵ 7Q`
?2i2`Qb2tm�H K2M �M/ ?QKQb2tm�H rQK2M /Bbi�M+2 r�b yXeR- K2�MBM; i?�i i?2 /Bz2`2M+2
#2ir22M i?2b2 ;`QmTb r�b [mBi2 ?QKQ;2M2QmbX h?2 Ӻԅԋϵ r�b MQi�#Hv bK�HH2` i?�M BM i?2
T`2pBQmb irQ b2+iBQMb UӺԅ ԋϵ4 yX8RV- b?QrBM; i?�i KQbi p�`B�#H2b /B/ MQi +QMi`B#mi2 �i �HH
Uh�#H2b 8Xd �M/ 8XeVX

Rjy



h�#H2 8Xeԓ֐ bBx2b 7Q` 2�+? /QK�BM �+`Qbb ;QmT +QKT�`BbQMb

.QK�BM .Bbi�M+2 bBx2
>2i2`Qb2tm�H K�M pbX >2i2`Qb2tm�H rQK�M

�;`22�#H2M2bb @yX83
L2m`QiB+BbK @yX9N
*QMb+B2MiBQmbM2bb @yXRj
1ti`�p2`bBQM yXy3
PT2MM2bb yXy9

>2i2`Qb2tm�H K�M pbX >QKQb2tm�H K�M
L2m`QiB+BbK @yXjd
�;`22�#H2M2bb @yXje
1ti`�p2`bBQM yXkk
PT2MM2bb @yXRe
*QMb+B2MiBQmbM2bb yXyN

>2i2`Qb2tm�H K�M pbX >QKQb2tm�H rQK�M
L2m`QiB+BbK @yXe9
1ti`�p2`bBQM yXjN
�;`22�#H2M2bb @yXjR
PT2MM2bb @yXke
*QMb+B2MiBQmbM2bb yXyN

>2i2`Qb2tm�H rQK�M pbX >QKQb2tm�H rQK�M
1ti`�p2`bBQM yXj8
PT2MM2bb @yXjy
*QMb+B2MiBQmbM2bb yXkk
�;`22�#H2M2bb yXkk
L2m`QiB+BbK @yXRN

>2i2`Qb2tm�H rQK�M pbX >QKQb2tm�H K�M
*QMb+B2MiBQmbM2bb yXkk
�;`22�#H2M2bb yXky
PT2MM2bb @yXRN
1ti`�p2`bBQM yXR8
L2m`QiB+BbK yXy3

>QKQb2tm�H rQK�M pbX >QKQb2tm�H K�M
L2m`QiB+BbK yXk8
1ti`�p2`bBQM @yXRd
PT2MM2bb yXRy
�;`22�#H2M2bb @yXyk
*QMb+B2MiBQmbM2bb yXyy

RjR



h�#H2 8Xd
.Bbi�M+2 �M/ �//BiBQM�H K2�bm`2b 7Q` 2�+? b2t �M/ b2tm�H Q`B2Mi�iBQM ;`QmT

.m PoGm >k 1Sok
>2i2`Qb2tm�H J2M pbX >2i2`Qb2tm�H qQK2M yX33 yXee yXdy yX99
>2i2`Qb2tm�H J2M pbX >QKQb2tm�H J2M yX88 yXd3 yXe9 yX9N
>2i2`Qb2tm�H J2M pbX >QKQb2tm�H qQK2M yX3d yXee yXeR yX8R
>2i2`Qb2tm�H qQK2M pbX >QKQb2tm�H qQK2M yX8y yX3y yXeR yX8R
>2i2`Qb2tm�H qQK2M pbX >QKQb2tm�H J2M yXj3 yX38 yXRe yX3d
>QKQb2tm�H qQK2M pbX >QKQb2tm�H J2M yXR3 yXNj yXd8 yX9y
LQi2,
.m4 *Q``2+i2/ J�?�H�MQ#Bb . `2~2+ib i?2 KmHiB�`B�i2 /Bbi�M+2 UBX2X +QMbB/2`@
BM; i?2 }p2 /QK�BMb bBKmHi�M2QmbHvV #2ir22M 2�+? ;`QmTc PoG4 Pp2`H�TTBM;
*Q2{+B2Mi `2T`2b2Mib i?2 T`QTQ`iBQM Q7 i?2 /Bbi`B#miBQM i?�i Bb b?�`2/ #v #Qi?
;`QmTb `�M;BM; 7`QK y UMQ Qp2`H�TV iQ R U7mHH Qp2`H�TVc >k4 >2i2`Q;2M2Biv *Q@
2{+B2Mi `�M;2b 7`QK y U2[m�H +QMi`B#miBQM �+`Qbb p�`B�#H2bV iQ R U+QKTH2i2HHv
mM2[m�H +QMi`B#miBQMVc 1Sok4 1[mBp�H2Mi S`QTQ`iBQM Q7 o�`B�#H2b +Q2{+B2Mi
`�M;2b 7`QK y U72r p�`B�#H2b /`Bp2 /Bz2`2M+2bV iQ R U�HH p�`B�#H2b +QMi`B#mi2/
iQ i?2 /Bz2`2M+2bV

8X8XRX8 *QKT�`BbQMb #2ir22M ?2i2`Qb2tm�H rQK2M �M/ ?QKQb2tm�H rQK2M �i
/QK�BM H2p2Hӹծ֐- #2ir22M ?2i2`Qb2tm�H �M/ ?QKQb2tm�H rQK2M r�b yX8- r?B+? r�b bBKBH�` iQ i?2 Qp2`�HH

/Bbi�M+2 #2ir22M ?2i2`Qb2tm�H �M/ ?QKQb2tm�H K2MX h?2 KmHiBp�`B�i2 Ԅԋ ԁԓ֐ r�b yX3 �M/
i?2 mMBp�`B�i2 Ԅԋ ԁԓ֐ `�M;2/ 7`QK yX3e iQ yXNk- r?B+? r�b bBKBH�` iQ i?2 /Bbi�M+2 �M/
Qp2`H�T 7QmM/ BM T`2pBQmb b2+iBQMbX h?2 ӽϵ r�b yXeR- K2�MBM; i?�i i?2 /Bz2`2M+2 #2ir22M
i?2b2 ;`QmTb r�b T`Q/m+2/ #v b2p2`�H Ĝ #mi MQi �HH Ĝ /QK�BMbX h?2 Ӻԅԋϵ p�Hm2 r�b yX8R-
bQ `Qm;?Hv ?�H7 Q7 i?2 p�`B�#H2b +QMi`B#mi2/ 2[m�HHv Uh�#H2 8XdVX h�#H2 8Xe b?Qrb i?�i i?2
/QK�BMb /`BpBM; i?Bb /Bz2`2M+2 r2`2 1ti`�p2`bBQM �M/ PT2MM2bb- r?B+? r�b �HbQ �++2Mim�iBM;
i?2 /Bz2`2M+2b #2ir22M ?2i2`Qb2tm�H K2M �M/ rQK2MX

LQi2 i?�i i?�i i?2`2 r�b MQ 2pB/2M+2 Q7 ?QKQ;2M2Biv Q7 p�`B�M+2@+Qp�`B�M+2 K�i`B+2b #2ir22M
i?2b2 irQ ;`QmTbX h?Bb KB;?i �z2+i i?2 2biBK�iBQM Q7 i?2 /Bbi�M+2 #2ir22M i?2K- bQ i?2b2
`2bmHib b?QmH/ #2 2p�Hm�i2/ rBi? +�miBQMX

Rjk



8X8XRXe *QKT�`BbQMb #2ir22M ?2i2`Qb2tm�H rQK2M �M/ ?QKQb2tm�H K2M �i /Q@
K�BM H2p2Hӹծ֐ #2ir22M ?2i2`Qb2tm�H rQK2M �M/ ?QKQb2tm�H K2M r�b yXj3- rBi? Ԅԋ ԁӹ֐ 4 yX38

�M/ Ԅԋ ԁԓ֐ `�M;BM; 7`QK yXNR iQ yXNdX h?2 ӽϵ r�b yXRe- K2�MBM; i?�i i?2 /Bz2`2M+2
#2ir22M i?2b2 ;`QmTb r�b T`Q/m+2/ ?QKQ;2M2QmbHv #v �HH /QK�BMbX h?2 Ӻԅԋϵ p�Hm2 r�b
yX3d bm;;2biBM; i?�i QMHv ?�H7 Q7 i?2 p�`B�#H2b +QMi`B#mi2/ iQ i?Bb /Bz2`2M+2 Uh�#H2 8XdVX
*QMb+B2MiBQmbM2bb- �;`22�#H2M2bb- �M/ PT2MM2bb r2`2 i?2 KQbi `2H2p�Mi /QK�BMb Uh�#H2
8XeVX

AMi2`2biBM;Hv- i?2 /Bz2`2M+2 BM L2m`QiB+BbK #2ir22M ?2i2`Qb2tm�H rQK2M �M/ ?QKQb2tm�H
rQK2M r�b ?�H7 Q7 i?�i #2ir22M ?2i2`Qb2tm�H rQK2M �M/ ?QKQb2tm�H K2MX L2m`QiB+BbK �b
� /QK�BM biBHH `Qb2 �b QM2 Q7 i?2 K�BM /Bz2`2M+2b #2ir22M K2M �M/ rQK2MX

8X8XRXd *QKT�`BbQMb #2ir22M ?QKQb2tm�H rQK2M �M/ ?QKQb2tm�H K2M �i /Q@
K�BM H2p2H

h?2 Qp2`�HH /Bbi�M+2 #2ir22M ?QKQb2tm�H rQK2M �M/ ?QKQb2tm�H K2M r�b i?2 bK�HH2bi-ӹծ4֐yXR3- �M/ i?2B` Qp2`�HH Qp2`H�T r�b H�`;2` i?�M BM T`2pBQmb b2+iBQMb- Ԅԋ ԁӹ֐ 4 yXNjX
h?2 mMBp�`B�i2 Ԅԋ ԁԓ֐ `�M;2/ 7`QK yXN iQ RX h?2B` ?2i2`Q;2M2Biv +Q2{+B2Mi r�b i?2 ?B;?2bi
Uӽϵ4yXd8V- b?QrBM; i?�i i?Bb /Bz2`2M+2 r�b /m2 iQ 72r /QK�BMbX AM 7�+i- Bi r�b �b B7
eyW Q7 /QK�BMb r2`2 MQi +QMi`B#miBM; iQ BiX GQQFBM; 7m`i?2` BMiQ i?2 BM/BpB/m�H ԓ֐ p�Hm2b-
L2m`QiB+BbK biQQ/ �b i?2 /QK�BM rBi? i?2 ?B;?2bi /Bz2`2M+2X h?Bb Qz2`b 7m`i?2` bmTTQ`i iQ
i?2 7�+i i?�i L2m`QiB+BbK Bb � `2H2p�Mi T2`bQM�HBiv p�`B�#H2 `272`2M+BM; K2M �M/ rQK2MX

8X8XRX3 h?2 a?B7i >vTQi?2bBb pbX i?2 AMp2`bBQM >vTQi?2bBb �i /QK�BM H2p2H

h?2 H�`;2bi Qp2`�HH /Bbi�M+2 �i /QK�BM H2p2H r�b #2ir22M ?2i2`Qb2tm�H K2M �M/ rQK�M
Uӹծ4֐ yX33V �M/ i?2 bK�HH2bi r�b #2ir22M ?QKQb2tm�H K2M �M/ rQK2M Uӹծ4֐ yXR3VX
h?2 /Bbi�M+2 #2ir22M ?2i2`Qb2tm�Hb �M/ ?QKQb2tm�Hb `�M;2/ #2ir22M X9 @XNX h�F2M iQ;2i?2`-
i?2b2 `2bmHib bm;;2bi � T2`bQM�HBiv b?B7i �++Q`/BM; iQ b2tm�H Q`B2Mi�iBQMX h�#H2 8Xe �HHQrb mb iQ

Rjj



2tTHQ`2 i?2 a?B7i �M/ i?2 AMp2`bBQM >vTQi?2b2b �i /QK�BM H2p2H #v +QKT�`BM; i?2 mMBp�`B�i2
/Bbi�M+2 BM 2�+? T2`bQM�HBiv /QK�BM �+`Qbb ;`QmT +QKT�`BbQMbX

�;`22�#H2M2bb Qz2`2/ bi`QM; bmTTQ`i 7Q` i?2 a?B7i >vTQi?2bBb �b ?2i2`Qb2tm�H rQK2M b+Q`2/
i?2 ?B;?2`- ?2i2`Qb2tm�H K2M i?2 HQr2bi Uԓ֐թրծ਷թրո4 @yX83V �M/ i?2 b+Q`2b Q7 ?QKQb2tm�H
;`QmTb H�B/ BM #2ir22M Uԓ֐թ֊ո਷թ֊ծ4 @yXykVX

L2m`QiB+BbK `2bmHib �i /QK�BM H2p2H T�`iB�HHv bmTTQ`i2/ i?2 a?B7i �M/ i?2 AMp2`bBQM >v@
TQi?2b2bX PM i?2 QM2 ?�M/- ?QKQb2tm�H rQK2M b+Q`2/ ?B;?2` i?�M ?2i2`Qb2tm�H rQK2M
Uԓ֐թրո਷թ֊ո4 @yXRNV- r?B+? �HbQ T�`iB�HHv bmTTQ`ib i?2 aQ+B�H ai`2bb h?2Q`vX �M/- QM i?2
Qi?2` ?�M/- ?QKQb2tm�H K2M b+Q`2/ �b ?2i2`Qb2tm�H rQK2M Uԓ֐թրո਷թ֊ծ4 yXy3VX h?Bb +QmH/
�HbQ #2 BMi2`T`2i2/ �b � T�`iB�H bmTTQ`i 7Q` i?2 aQ+B�H ai`2bb h?2Q`v- �i H2�bi- �b Bi `2;�`/b
?QKQb2tm�H K2MX

h?2 /Bz2`2M+2b �i /QK�BM H2p2H BM *QMb+B2MiBQmbM2bb r2`2 bK�HHX >2i2`Qb2tm�H rQK2M
b+Q`2/ ?B;?2` i?�M i?2 `2bi Q7 i?2 ;`QmTb Uԓ֐թրծ਷թրո4@yXRj- ԓ֐թրո਷թ֊ո4yXkk- �M/ԓ֐թրո਷թ֊ծ4yXkk VX *QMi`�`v iQ L2m`QiB+BbK `2bmHib- i?2`2 r�b � mMBH�i2`�H BMp2`bBQM Q7
?QKQb2tm�H rQK2MǶb b+Q`2b- T`QpB/BM; T�`iB�H 2pB/2M+2 iQ i?2 AMp2`bBQM >vTQi?2bBbX

_2bmHib BM 1ti`�p2`bBQM �M/ PT2MM2bb /Q MQi bmTTQ`i 2Bi?2` Q7 i?2 ?vTQi?2b2bX >Qr2p2`- i?2v
b?Qr2/ i?�i T2`bQM�HBiv b+Q`2b Q7 ?QKQb2tm�H T�`iB+BT�Mib i2M/2/ iQ /2pB�i2 7`QK i?2B` ?2i@
2`Qb2tm�H +QmMi2`T�`ib- 2bT2+B�HHv r?2M i?2v b+Q`2 bBKBH�`HvX >2i2`Qb2tm�H K2M �M/ rQK2M
b+Q`2/ bBKBH�`Hv BM 1ti`�p2`bBQMX >QKQb2tm�H rQK2M b+Q`2/ i?2 HQr2bi �M/ ?QKQb2tm�H K2M
b+Q`2/ BM #2ir22M ?QKQb2tm�H rQK2M �M/ ?2i2`Qb2tm�H T�`iB+BT�MibX PM i?2 +QMi`�`v- �M/
7QHHQrBM; T`2pBQmb `2b2�`+?- ?QKQb2tm�H K2M �M/ rQK2M b+Q`2/ bBKBH�`Hv �M/ ?B;?2` i?�M
#Qi? ?2i2`Qb2tm�H ;`QmTbX

AM bmKK�`v- �i /QK�BM H2p2H r2 Q#b2`p2/ bQK2 bmTTQ`i 7Q` i?2 AMp2`bBQM >vTQi?2bBb #mi
MQi bQ Km+? 7Q` i?2 a?B7i >vTQi?2bBbX h?2`2 r�b � b?B7i BM ?QKQb2tm�HbǶ �;`22�#H2M2bb
b+Q`2b 7Q` #Qi?- K2M �M/ rQK2MX h?2`2 r�b � mMBH�i2`�H BMp2`bBQM Q7 ?QKQb2tm�H K2M b+Q`2b

Rj9



BM L2m`QiB+BbKX *QMp2`b2Hv- ?QKQb2tm�H rQK2M BMp2`i2/ i?2B` b+Q`2b BM *QMb+B2MiBQmbM2bb
/QK�BM b+Q`2bX Ai Bb TQbbB#H2 i?�i i?2 /Bbi�M+2 #2ir22M ?2i2`Qb2tm�H �M/ ?QKQb2tm�H rQK2M
�i /QK�BM H2p2H r�b mM/2`2biBK�i2/X LQM2i?2H2bb- Bi Bb mMHBF2Hv i?�i ?QKQb2tm�H rQK2M
2tT2`B2M+2/ BMp2`bBQM KQ`2 Q7i2M i?�M ?QKQb2tm�H K2M #2+�mb2 i?2 UKmHiBp�`B�i2 �M/ mMB@
p�`B�i2V /Bbi�M+2b �i /QK�BM H2p2H #2ir22M ?2i2`Qb2tm�H K2M �M/ ?QKQb2tm�H rQK2M r2`2
H�`;2` i?�M #2ir22M ?2i2`Qb2tm�H K2M �M/ ?QKQb2tm�H K2MX G�biHv- `2bmHib BM 1ti`�p2`bBQM
�M/ PT2MM2bb r2`2 bBKBH�`, ?2i2`Qb2tm�Hb �M/ ?QKQb2tm�Hb b+Q`2/ HBF2rBb2 #mi /Bz2`2MiHv
7`QK i?2B` ?2i2`Qb2tm�H +QmMi2`T�`ibX S2`?�Tb- Bi b?QmH/ MQi #2 bm`T`BbBM; iQ }M/ H�+F Q7
2pB/2M+2 7Q` i?2 a?B7i Q` i?2 AMp2`bBQM >vTQi?2bBb BM /QK�BMb r2`2 i?2`2 r�b � bK�HH /B7@
72`2M+2 #2ir22M ?2i2`Qb2tm�H K2M �M/ rQK2MX q?�i Bi Bb MQiB+2�#H2 Bb i?�i- BM bm+? +�b2b-
?QKQb2tm�HǶb b+Q`2b +QMbBbi2MiHv /BbTH�+2/ BM i?2 b�K2 /B`2+iBQMX

8X8Xk *QKT�`BbQMb �i 7�+2i H2p2H

8X8XkXR JmHiBp�`B�i2 LQ`K�HBiv �M/ ?QKQ;2M2Biv Q7 p�`B�M+2@+Qp�`B�M+2 K�i`B@
+2b �i 7�+2i H2p2H �M/

6B`bi- r2 2tTHQ`2/ 7�+2ibǶ bF2rM2bb �M/ Fm`iQbBb BM/BpB/m�HHvX h?2`2 r2`2 MQ 7�+2ib rBi?
bF2rM2bb Q` Fm`iQbBb p�Hm2b ?B;?2` i?�M R Q` HQr2` i?�M @RX

h�#H2b 8X3 b?Qrb JoL i2bibǶ `2bmHib 7Q` 2�+? ;`QmTX :Bp2M i?�i 72r Q7 i?2 i2bibǶ p�Hm2b
bm`T�bb2/ i?2 bB;MB}+�M+2 H2p2H Q7 Xy8- i?2`2 r�b MQ 2pB/2M+2 i?�i i?2 7�+2ib BM �Mv Q7 i?2
;`QmTb 7QHHQr2/ � KmHiBp�`B�i2 MQ`K�H /Bbi`B#miBQMX *QMb2[m2MiHv- QMHv *Q?2MǶb / +QmH/ #2
mb2/ iQ 2biBK�i2 T2`bQM�HBiv /Bz2`2M+2b �+`Qbb ;`QmTbX

h�#H2 8XN b?Qrb i?2 `2bmHib 7`QK i?2 "QtǶb J i2bi 7Q` ?QKQ;2M2Biv Q7 p�`B�M+2@+Qp�`B�M+2
K�i`B+2bX :Bp2M i?2 H�+F Q7 KmHiBp�`B�i2 MQ`K�HBiv- Bi Bb mMHBF2Hv i?�i "QtǶb J rQmH/ `2T`2b2Mi
�M �++m`�i2 2biBK�i2 Q7 p�`B�M+2@+Qp�`B�M+2 K�i`B+2b ?QKQ;2M2BivX �b h�#H2 8XN b?Qrb- 72r
Q7 i?2 T@p�Hm2b r2`2 �#Qp2 i?2 bB;MB}+�M+2 H2p2H Q7 Xy8 ?2M+2- i?2`2 r�b MQ 2pB/2M+2 Q7
?QKQ;2M2Biv Q7 p�`B�M+2@+Qp�`B�M+2 K�i`B+2b �i 7�+2i H2p2H BM �Mv Q7 i?2 ;`QmT +QKT�`BbQMbX
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h�#H2 8X3
JmHiBp�`B�i2 MQ`K�HBiv i2bib �i 7�+2i H2p2H 7Q` 2�+? b2t �M/ b2tm�H Q`B2Mi�iBQM ;`QmT

h2bi T@p�Hm2
>2i2`Qb2tm�H J2M

>2Mx2@wB`FH2` yXjk
_QvbiQM IXy8
.QQ`MBF@>�Mb2M yX89
1@bi�iBbiB+ IXy8
J�`/B� aF2rM2bb IXy8
J�`/B� Em`iQbBb yXye

>2i2`Qb2tm�H qQK2M
>2Mx2@wB`FH2` IXy8
_QvbiQM IXy8
.QQ`MBF@>�Mb2M IXy8
1@bi�iBbiB+ IXy8
J�`/B� aF2rM2bb IXy8
J�`/B� Em`iQbBb IXy8

>QKQb2tm�H J2M
>2Mx2@wB`FH2` IXy8
_QvbiQM IXy8
.QQ`MBF@>�Mb2M IXy8
1@bi�iBbiB+ IXy8
J�`/B� aF2rM2bb IXy8
J�`/B� Em`iQbBb IXy8

>QKQb2tm�H qQK2M
>2Mx2@wB`FH2` IXy8
_QvbiQM IXy8
.QQ`MBF@>�Mb2M IXy8
1@bi�iBbiB+ IXy8
J�`/B� aF2rM2bb IXy8
J�`/B� Em`iQbBb yXRR
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h�#H2 8XN
"QtǶb J- � i2bi 7Q` ?QKQ;2M2Biv Q7 p�`B�M+2 �i 7�+2i H2p2H 7Q` 2�+? ;`QmT +QKT�`BbQM

S�`�K2i2` .7 T@p�Hm2
>2i2`Qb2tm�H K2M pbX >2i2`Qb2tm�H rQK2M 8kRXRk 9e8 yXy9
>2i2`Qb2tm�H K2M pbX >QKQb2tm�H K2M 8jkXjN 9e8 yXyk
>2i2`Qb2tm�H K2M pbX >QKQb2tm�H rQK2M 8eNXj3 9e8 IXyR
>2i2`Qb2tm�H rQK2M pbX >QKQb2tm�H rQK2M 8NyXke 9e8 IXyR
>2i2`Qb2tm�H rQK2M pbX >QKQb2tm�H K2M 83RXy8 9e8 IXyR
>QKQb2tm�H rQK2M pbX >QKQb2tm�H K2M 88dX9e 9e8 IXyR

8X8XkXk *QKT�`BbQMb #2ir22M ?2i2`Qb2tm�H K2M �M/ ?2i2`Qb2tm�H rQK2M �i
7�+2i H2p2H

1�+? b2tf;2M/2` �M/ b2tm�H Q`B2Mi�iBQM ;`QmT ?�/ 72r T�`iB+BT�Mib Ĝ BX2X Q#b2`p�iBQMb Ĝ
T2` 7�+2iX h?mb- ԓ֐ r�b mb2/ iQ 2biBK�i2 i?2 /Bbi�M+2 #2ir22M ;`QmTbX h?2 �p2`�;2 ԓ֐
#2ir22M ?2i2`Qb2tm�H K2M �M/ rQK2M �+`Qbb �HH 7�+2ib r�b yXjR rBi? a.4yXkR- BM/B+�iBM; �
KQ/2`�i2 /Bbi�M+2- r?B+? r�b Km+? bK�HH2` i?�M i?2 Qp2`�HH /Bbi�M+2 �i /QK�BM H2p2HX h�#H2
8XRy b?Qrb i?�i i?2 7�+2ib rBi? i?2 H�`;2bi ԓ֐ Ĝ�M/ bBKBH�`Hv iQ `2bmHib �i i?2 /QK�BM H2p2H
Ĝ r2`2 `2H�i2/ iQ �;`22�#H2M2bb �M/ L2m`QiB+BbK Uh�#H2 dXR BM i?2 �TT2M/Bt b?Qrb i?2 ԓ֐
p�Hm2b 7Q` �HH 7�+2ib �+`Qbb ;`QmT +QKT�`BbQMbVX

hQ 7m`i?2` 2tTHQ`2 i?2 `2H�iBQM #2ir22M /QK�BMb �M/ ԓ֐- 7�+2ib r2`2 ;`QmT2/ �++Q`/BM; iQ
i?2 /Bbi�M+2 #2ir22M K2M �M/ rQK2M Ĝ BX2X p2`v ?B;? U�#Qp2 X3 Q` #2HQr @X3V- ?B;? U#2ir22M
�#bQHmi2 p�Hm2b Q7 X8 �M/ X3V- KQ/2`�i2 U#2ir22M �#bQHmi2 p�Hm2b Q7 Xk �M/ X8V- �M/ bK�HH
U#2ir22M @Xk �M/ XkVX 6B;m`2 8XR b?Qrb i?2 `2H�iBp2 +QMi`B#miBQM Q7 2�+? /QK�BM iQ i?2b2
/Bbi�M+2 +�i2;Q`B2bX �++Q`/BM; iQ 6B;m`2 8XR �;`22�#H2M2bb 7�+2ib i2M/2/ iQ #2 `2bTQMbB#H2
7Q` H�`;2` /Bz2`2M+2bX �b 6B;m`2 8XR b?Qrb- i?2`2 r�b MQi � bBM;H2 /QK�BM /`BpBM; H�`;2
/Bz2`2M+2b #2ir22M ?2i2`Qb2tm�H K2M �M/ rQK2MX
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Agreeableness
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Openness

6B;m`2 8XR
S2`+2Mi�;2 Q7 7�+2ib T2` /QK�BM +QKTQbBM; 2�+? Q7 i?2 /Bbi�M+2 H2p2Hb UbK�HH- KQ/2`�i2- ?B;?-
�M/ p2`v ?B;?V #2ir22M ?2i2`Qb2tm�H K2M �M/ rQK2MX ǶaK�HHǶ /Bbi�M+2 `2T`2b2Mib /m p�Hm2b
4 U@Xk- XkVc ǶJQ/2`�i2Ƕ /Bbi�M+2 `2T`2b2Mib /m p�Hm2b 4 (%Xk- X8%Vc Ƕ>B;?Ƕ /Bbi�M+2 `2T`2b2Mib
/m p�Hm2b 4 (%X8- X3%Vc Ƕo2`v ?B;?Ƕ /Bbi�M+2 `2T`2b2Mib /m p�Hm2b 2[m�H Q` ?B;?2` i?�M %X3%

8X8XkXj *QKT�`BbQMb #2ir22M ?2i2`Qb2tm�H K2M �M/ ?QKQb2tm�H K2M �i 7�+2i
H2p2H

h?2 �p2`�;2 ԓ֐ #2ir22M ?2i2`Qb2tm�H �M/ ?QKQb2tm�H K2M r�b ?�H7 Q7 i?�i #2ir22M ?2i@
2`Qb2tm�H K2M �M/ rQK2M UJ4yXkRc a.4yXRRV- BM/B+�iBM; � bK�HH iQ KQ/2`�i2 /Bbi�M+2X
>2i2`Qb2tm�H �M/ ?QKQb2tm�H K2M �TT2�` iQ /Bz2` bT2+B�HHv QM �;`22�#H2M2bb �M/ L2m`QiB@
+BbK 7�+2ib Uh�#H2 8XRyVX >Qr2p2`- i?2`2 r2`2 Qi?2` 7�+2ib 7Q`K /Bz2`2Mi /QK�BMb vB2H/BM;
?B;? ԓ֐X
8X8XkX9 *QKT�`BbQMb #2ir22M ?2i2`Qb2tm�H K2M �M/ ?QKQb2tm�H rQK2M �i 7�+2i

H2p2H

h?2 �p2`�;2 ԓ֐ #2ir22M ?2i2`Qb2tm�H K2M �M/ ?QKQb2tm�H rQK2M r�b �HKQbi B/2MiB+�H iQ
i?�i #2ir22M ?2i2`Qb2tm�H K2M �M/ ?2i2`Qb2tm�H rQK2M UJ4yXjRc a.4yXR3VX �b 7QmM/ BM
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i?2 T`2pBQmb b2+iBQM- L2m`QiB+BbK 7�+2ib r2`2 T`QKBM2Mi BM i?2 /Bz2`2M+2 #2ir22M ?2i2`Q@
b2tm�H K2M �M/ ?QKQb2tm�H rQK2M Uh�#H2 8XRyVX

8X8XkX8 *QKT�`BbQMb #2ir22M ?2i2`Qb2tm�H rQK2M �M/ ?QKQb2tm�H rQK2M �i
7�+2i H2p2H

h?2 �p2`�;2 ԓ֐ #2ir22M ?2i2`Qb2tm�H rQK2M �M/ ?QKQb2tm�H rQK2M r�b yXRN- a.4yXR8X
h?Bb /Bz2`2M+2 r�b bHB;?iHv bK�HH2` i?�M i?�i 7QmM/ 2Bi?2` #2ir22M ?2i2`Qb2tm�H �M/ ?Q@
KQb2tm�H K2M- Q` #2ir22M ?2i2`Qb2tm�H K2M �M/ ?QKQb2tm�H rQK2MX >2i2`Qb2tm�H rQK2M
/Bz2`2/ 7`QK ?QKQb2tm�H rQK2M QM p�`BQmb 7�+2ib- bT2+B�HHv i?Qb2 ;`QmT2/ mM/2` i?2 PT2M@
M2bb /QK�BM Uh�#H2 8XRyVX

8X8XkXe *QKT�`BbQMb #2ir22M ?2i2`Qb2tm�H rQK2M �M/ ?QKQb2tm�H K2M �i 7�+2i
H2p2H

h?2 �p2`�;2 ԓ֐ #2ir22M ?2i2`Qb2tm�H rQK2M �M/ ?QKQb2tm�H K2M r�b yXRd- a.4yXRkX h?Bb
/Bz2`2M+2 r�b bBKBH�` iQ i?2 /Bz2`2M+2 #2ir22M ?2i2`Qb2tm�H rQK2M �M/ ?QKQb2tm�H rQK2MX
h?Bb K2�Mb i?�i ?QKQb2tm�H K2M r2`2 KQ`2 bBKBH�` iQ ?2i2`Qb2tm�H rQK2M- i?�M iQ ?2i@
2`Qb2tm�H K2MX h?2`2 /B/ MQi b22K iQ #2 � bT2+B}+ /QK�BM /`BpBM; i?2 /Bz2`2M+2b #2ir22M
?2i2`Qb2tm�H rQK2M �M/ ?QKQb2tm�H K2M Uh�#H2 8XRyVX

8X8XkXd *QKT�`BbQMb #2ir22M ?QKQb2tm�H K2M �M/ ?QKQb2tm�H rQK2M �i 7�+2i
H2p2H

h?2 �p2`�;2 �M/ /Bbi`B#miBQM Q7 ԓ֐ #2ir22M ?QKQb2tm�H rQK2M �M/ ?QKQb2tm�H K2M r�b i?2
bK�HH2bi �+`Qbb i?2 ;`QmTb +QKT�`BbQMb, J4 yXR9- a.4yXRX �b i?Bb r�b � bK�HH2` /Bbi�M+2
i?�M i?�i 7QmM/ #2ir22M ?2i2`Qb2tm�H K2M �M/ ?2i2`Qb2tm�H rQK2M- i?Bb �H`2�/v bm;;2bib
bQK2 T2`bQM�HBiv b+Q`2 b?B7ib �KQM; ?QKQb2tm�H T�`iB+BT�MibX

6B;m`2 8Xk Bb � bmKK�`v Q7 i?2 T2`+2Mi�;2 Q7 7�+2ib Ĝ Q`;�MBx2/ #v /QK�BMb Ĝ BM 2�+? /Bbi�M+2
;`QmT UBX2 p2`v ?B;?- ?B;?- KQ/2`�i2- �M/ bK�HHV �M/ �+`Qbb ;`QmT +QKT�`BbQMbX �b 6B;m`2 8Xk
b?Qrb- /Bz2`2M+2b #2ir22M ?QKQb2tm�H rQK2M �M/ ?QKQb2tm�H K2M r2`2 K�BMHv /`Bp2M #v
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BM PT2MM2bb 7�+2ibX h?Bb r�b bm`T`BbBM; #2+�mb2 #Qi? ?�p2 #22M 7QmM/ KQ`2 QT2M i?�M i?2B`
?2i2`Qb2tm�H +QmMi2`T�`ib �M/ T`2pBQmb `2b2�`+? ?�b �bbmK2/ ?B;? PT2MM2bb �b � +QKKQM
+?�`�+i2`BbiB+ �KQM; ?QKQb2tm�H BM/BpB/m�HbX 6Q` KQ`2 /2i�BHb b22 h�#H2 8XRyX
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6B;m`2 8Xk
S2`+2Mi�;2 Q7 7�+2ib �++Q`/BM; iQ i?2B` /QK�BMb vB2H/BM; bK�HH- KQ/2`�i2- ?B;?- �M/ p2`v ?B;? /Bbi�M+2b �+`Qbb ;`QmT
+QKT�`BbQMbX ǶaK�HHǶ /Bbi�M+2 `2T`2b2Mib /m p�Hm2b 4 U@Xk- XkVc ǶJQ/2`�i2Ƕ /Bbi�M+2 `2T`2b2Mib /m p�Hm2b 4 (%Xk- X8%Vc Ƕ>B;?Ƕ
/Bbi�M+2 `2T`2b2Mib /m p�Hm2b 4 (%X8- X3%Vc Ƕo2`v ?B;?Ƕ /Bbi�M+2 `2T`2b2Mib /m p�Hm2b 2[m�H Q` ?B;?2` i?�M %X3%
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a2+iBQM bmKK�`v

h?2 T2`bQM�HBiv /Bbi�M+2 UBX2 ԓ֐V #2ir22M ?2i2`Qb2tm�H K2M �M/ ?2i2`Qb2tm�H rQK2M r�b
�b H�`;2 �b i?2 /Bbi�M+2 #2ir22M ?2i2`Qb2tm�H K2M �M/ ?QKQb2tm�H rQK2MX h?2 /Bbi�M+2b
#2ir22M ?2i2`Qb2tm�H rQK2M �M/ i?2 ?QKQb2tm�H ;`QmTb r2`2 bK�HH2` #mi MQi �b bK�HH �b
i?2 /Bbi�M+2 #2ir22M #Qi? ?QKQb2tm�H ;`QmTbX Pp2`�HH- i?2 /Bz2`2M+2b �i 7�+2i H2p2H #2ir22M
?2i2`Qb2tm�H K2M �M/ ?2i2`Qb2tm�H rQK2M bQm`+2/ 7`QK /Bz2`2Mi /QK�BMb #mi i?2 H�`;2bi
/Bz2`2M+2b +�K2 7`QK �;`22�#H2M2bb 7�+2ibX AMi2`2biBM;Hv- ?2i2`Qb2tm�H K2M /Bz2`2/ 7`QK
?QKQb2tm�Hb K�BMHv QM �;`22�#H2M2bb �M/ L2m`QiB+BbKX >2i2`Qb2tm�H rQK2M /Bz2`2/ 7`QK
?QKQb2tm�H K2M QM �HH /QK�BMb bBKBH�`Hv- #mi /Bz2`2M+2b rBi? ?QKQb2tm�H rQK2M r2`2
K�BMHv /`Bp2M #v PT2MM2bb 7�+2ibX 6`QK 6B;m`2 8Xk �M/ h�#H2 8XRy i?2 ?B;?2` /Bz2`2M+2b
�+`Qbb i?2 7Qm` ;`QmTb b22K2/ iQ Q`B;BM�i2 7`QK PT2MM2bb �M/ L2m`QiB+BbK 7�+2ibX

8X8XkX3 h?2 a?B7i >vTQi?2bBb pbX i?2 AMp2`bBQM >vTQi?2bBb �i 7�+2i H2p2H

�b K2MiBQM2/ BM i?2 BMi`Q/m+iBQM- i?2 a?B7i >vTQi?2bBb rQmH/ T`2/B+i i?�i i?2 b+Q`2b Q7
?QKQb2tm�H T2QTH2 rQmH/ b?B7i �r�v 7`QK i?2B` ?2i2`Qb2tm�H +QmMi2`T�`ibX PM i?2 +QMi`�`v-
i?2 AMp2`bBQM >vTQi?2bBb T`2/B+ib i?�i i?2`2 rQmH/ #2 � +QKTH2i2 +`Qbb@Qp2`- bQ ?QKQb2tm�H
K2M rQmH/ b+Q`2 �b ?2i2`Qb2tm�H rQK2M �M/ ?QKQb2tm�H rQK2M �b ?2i2`Qb2tm�H K2MX h?Bb
b2+iBQM +QKT�`2b i?2 7Qm` ;`QmTb �+`Qbb 7�+2ib iQ /2i2`KBM2 B7 i?2`2 r�b 2pB/2M+2 7Q` �Mv Q7
i?2b2 ?vTQi?2b2bX 6B;m`2 8Xj b2`p2b �b � `Qm;? bmKK�`v- /BbTH�vBM; BM � bBM;H2 /BK2MbBQM
i?2 �p2`�;2 `�r b+Q`2 Q7 2�+? ;`QmT- 7�+BHBi�iBM; i?2 B/2MiB}+�iBQM Q7 b?B7ib BM T2`bQM�HBiv
b+Q`2b �+`Qbb b2tf;2M/2` �M/ b2tm�H Q`B2Mi�iBQM ;`QmTbX LQi2 i?�i i?2 mb2 Q7 `�r �p2`�;2b
KB;?i /BbiQ`i i?2 �+im�H bBx2 Q7 i?2 /Bbi�M+2 #2ir22M ;`QmTbX

_2THB+�iBM; Qm` }M/BM;b �i /QK�BM H2p2H i?2`2 r�b bi`QM; bmTTQ`i 7Q` i?2 a?B7i >vTQi?@
2bBb U#mi MQi bQ Km+? 7Q` i?2 AMp2`bBQM >vTQi?2bBbV QM b2p2`�H �;`22�#H2M2bb 7�+2ibX AM
ǳh`mbiǴ-ǳai`�B;?i7Q`r�`/M2bbǴ �M/ ǳ�Hi`mBbKǴ 7�+2ib- T2`bQM�HBiv b+Q`2b Q7 ?QKQb2tm�H T�`@
iB+BT�Mib b?B7i2/ �r�v 7`QK i?2B` ?2i2`Qb2tm�H +QmMi2`T�`ib iQr�`/ i?2 +2Mi2`- �b i?2 a?B7i
>vTQi?2bBb rQmH/ T`2/B+iX q2 �HbQ Q#b2`p2/ mMBH�i2`�H /BbTH�+2K2Mib Q7 ?QKQb2tm�Hb K�MǶb
b+Q`2b iQr�`/b ?2i2`Qb2tm�H rQK�MǶb b+Q`2b BM ǳJQ/2bivǴX aBKBH�`Hv- ?QKQb2tm�H K�MǶb
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h�#H2 8XRy
6�+2ib rBi? i?2 ?B;?2bi /Bbi�M+2- ԓ֐- �+`Qbb ;`QmT +QKT�`BbQMb

.QK�BM 6�+2i .Bbi�M+2 bBx2
>2i2`Qb2tm�H K2M pbX >2i2`Qb2tm�H rQK2M UJ4 XjR- a.4XkRV

�;`22�#H2M2bb �Hi`mBbBK @yXdy
L2m`QiB+BbK a2H7@*QMb+BQmbM2bb @yXe3
PT2MM2bb 622HBM;b @yXed
�;`22�#H2M2bb ai`�B;?i7Q`r�`/M2bb @yXey
*QMb+B2MiBQmbM2bb .miB7mHM2bb @yXey

>2i2`Qb2tm�H K2M pbX >QKQb2tm�H K2M UJ4 XkR- a.4XRRV
�;`22�#H2M2bb �Hi`mBbBK @yX9k
L2m`QiB+BbK �MtB2iv @yX9R
�;`22�#H2M2bb h2M/2`@JBM/2/M2bb @yXjN
PT2MM2bb 622HBM;b @yXjj
L2m`QiB+BbK .2T`2bbBQM @yXjk

>2i2`Qb2tm�H K2M pbX >QKQb2tm�H rQK2M UJ4 XjR- a.4XR3V
L2m`QiB+BbK a2H7@*QMb+BQmbM2bb @yXee
PT2MM2bb 622HBM;b @yXe9
L2m`QiB+BbK �MtB2iv @yXeR
1ti`�p2`bBQM :`2;�`BQmbM2bb yX8e
L2m`QiB+BbK .2T`2bbBQM @yX8R

>2i2`Qb2tm�H rQK2M pbX >QKQb2tm�H rQK2M UJ4 XRN- a.4XR8V
PT2MM2bb o�Hm2b @yX8k
1ti`�p2`bBQM :`2;�`BQmbM2bb yX9d
�;`22�#H2M2bb �Hi`mBbBK yXjN
PT2MM2bb A/2�b @yXj3
*QMb+B2MiBQmbM2bb a2H7@/Bb+BTHBM2 yXjd

>2i2`Qb2tm�H rQK2M pbX >QKQb2tm�H K2M UJ4 XRd- a.4XRkV
*QMb+B2MiBQmbM2bb .miB7mHM2bb yX9R
L2m`QiB+BbK a2H7@*QMb+BQmbM2bb yX9y
1ti`�p2`bBQM SQbBiBp2 2KQiBQMb yXjN
PT2MM2bb 622HBM;b yXjk
�;`22�#H2M2bb ai`�B;?i7Q`r�`/M2bb yXjy

>QKQb2tm�H rQK2M pbX >QKQb2tm�H K2M UJ4 XR9- a.4XRyV
L2m`QiB+BbK a2H7@*QMb+BQmbM2bb yX9k
1ti`�p2`bBQM :`2;�`BQmbM2bb @yXj3
PT2MM2bb 622HBM;b yXjR
PT2MM2bb o�Hm2b yXjy
PT2MM2bb �+iBQM @yXke

LQi2,
G�#H2b BM/B+�i2 i?2 `272`2M+2 ;`QmTX SQbBiBp2 p�Hm2b K2�Mb i?�i
i?2 }`bi ;`QmT r�b ?B;2`- +QMp2`b2Hv- M2;�iBp2 p�Hm2b `2~2+i i?�i
Bi r�b HQr2`X J4 J2�M /Bbi�M+2 �+`Qbb �HH 7�+2ibc a.4 ai�M/�`/
/2bpB�iBQM �+`Qbb �HH 7�+2ib
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b+Q`2b /BbTH�+2/ BM ǳh2M/2`@JBM/2/M2bbǴ mMiBH i?2v r2`2 �HKQbi B/2MiB+�H iQ ?2i2`Qb2tm�H
rQK2M- ?2M+2 i?2`2 r�b 2pB/2M+2 Q7 � mMBH�i2`�H b+Q`2bǶ BMp2`bBQMX �HH 7Qm` ;`QmTb b+Q`2/
bBKBH�`Hv BM i?2 ǳ*QQT2`�iBQMǴ 7�+2i- �Hi?Qm;? i?2`2 b22K2/ iQ #2 � bK�HH ;`QmT /BpBbBQM
�++Q`/BM; iQ b2tm�H Q`B2Mi�iBQMX

Ai +QmH/ #2 b�B/ i?�i L2m`QiB+BbK 7�+2ib bmTTQ`i2/ i?2 aQ+B�H ai`2bb h?2Q`v #2+�mb2 ?QKQ@
b2tm�H K2M b+Q`2/ ?B;?2` i?�M ?2i2`Qb2tm�H K2M BM �HH 7�+2ib �M/ ?QKQb2tm�H rQK2M b+Q`2/
?B;?2` i?�M i?2 `2bi Q7 i?2 ;`QmTb BM ǳ.2T`2bbBQMǴ- ǳ�MtB2ivǴ- �M/ iQ � H2bb 2ti2M/- BM ǳAKTmH@
bBp2M2bbǴX PM i?2 Qi?2` ?�M/- Bi +QmH/ #2 +QMbB/2`2/ i?�i L2m`QiB+BbK 7�+2ib Qz2`2/ T�`iB�H
bmTTQ`i 7Q` i?2 AMp2`bBQM >vTQi?2bBb- �b ?QKQb2tm�H K2M b+Q`2/ �b ?2i2`Qb2tm�H rQK2M BM
ǳomHM2`�#BHBivǴ- ǳ.2T`2bbBQMǴ-ǳ�MtB2ivǴ-�M/ ǳ�M;2`ǴX AM ǳa2H7@*QMb+BQmbM2bbǴ 7�+2ib- ?QKQ@
b2tm�H K�MǶb b+Q`2b mMBH�i2`�HHv /BbTH�+2/ iQr�`/b i?2 +2Mi2` #mi r2`2 biBHH 7�` 7`QK rQK�MǶb
b+Q`2bX �b T`2pBQmbHv 7QmM/ BM i?2 ǳ*QQT2`�iBQMǴ 7�+2i- ;`QmTb +Hmbi2`2/ �++Q`/BM; iQ b2tm�H
Q`B2Mi�iBQM BM i?2 ǳAKTmHbBp2M2bbǴ 7�+2iX

AM *QMb+B2MiBQmbM2bb- i?2 /B`2+iBQM Q7 i?2 /Bz2`2M+2b #2ir22M ?2i2`Qb2tm�H K2M �M/ rQK2M
p�`B2/ �+`Qbb 7�+2ib- TQi2MiB�HHv 2tTH�BMBM; r?v i?2 b2tf;2M/2` /Bz2`2M+2b �i /QK�BM H2p2H BM
i?Bb bim/v r2`2 bK�HHX JQ`2Qp2`- i?Bb +QMi`�/B+iBM; T�ii2`M Q7 `2bmHib �i i?2 7�+2i H2p2H +QmH/
�HbQ 2tTH�BM r?v b2tf;2M/2` /Bz2`2M+2b �`2 MQi +QMbBbi2Mi �+`Qbb bim/B2bX >2i2`Qb2tm�H K2M
b+Q`2/ ?B;?2` i?�M ?2i2`Qb2tm�H rQK2M BM ǳ.2HB#2`�iBQMǴ �M/ ǳ*QQT2`�iBQMǴ- +QMp2`b2Hv-
?2i2`Qb2tm�H rQK2M b+Q`2/ ?B;?2` BM ǳa2H7@/Bb+BTHBM2Ǵ �M/ ǳ.miB7mHM2bbǴX G�biHv- #Qi? b+Q`2/
bBKBH�`Hv BM ǳ�+?B2p2K2Mi bi`BpBM;ǴX *QMb+B2MiBQmbM2bb 7�+2ib Qz2`2/ KQ`2 bmTTQ`i iQ i?2
AMp2`bBQM >vTQi?2bBbX *QMbBbi2Mi rBi? T`2pBQmb }M/BM;b- i?2`2 r�b � mMBH�i2`�H BMp2`bBQM Q7
?QKQb2tm�H K2M b+Q`2b BM i?2 ǳa2H7@/Bb+BTHBM2Ǵ- ǳP`/2`Ǵ- ǳ.2HB#2`�iBQMǴ- �M/ ǳ*QKT2i2M+2Ǵ
7�+2ibX h?2b2 `2bmHib /2pB�i2 7`QK r?�i r�b 7QmM/ �i /QK�BM H2p2H- r?2`2 BMp2`bBQMb r2`2
KQbiHv QM ?QKQb2tm�H rQK2MǶb b+Q`2bX h?2 QMHv 2pB/2M+2 7Q` i?2 a?B7i >vTQi?2bBb r�b BM i?2
ǳ.miB7mHM2bbǴ 7�+2i �b i?2 b+Q`2b Q7 ?QKQb2tm�H K2M �M/ rQK2M bBKmHi�M2QmbHv /BbTH�+2/
iQr�`/b i?2 +2Mi2`X G�biHv- BM i?2 7�+2i r?2`2 ?2i2`Qb2tm�Hb b+Q`2/ bBKBH�`Hv @BX2X ǳ�+?B2p2@
K2Mi bi`BpBM;Ǵ@ ?QKQb2tm�H b+Q`2b r2`2 /BbTH�+2/ BM i?2 b�K2 /B`2+iBQM �M/ ;`QmTb +Hmbi2`
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�++Q`/BM; iQ b2tm�H Q`B2Mi�iBQMX

AM 1ti`�p2`bBQM- �b rBi? *QMb+B2MiBQmbM2bb- i?2 /B`2+iBQM Q7 i?2 /Bz2`2M+2b #2ir22M ?2i@
2`Qb2tm�H K2M �M/ rQK2M p�`B2/ �+`Qbb 7�+2ib- r?B+? KB;?i 2tTH�BMBM; BM+QMbBbi2M+B2b BM
i?2 HBi2`�im`2X >2i2`Qb2tm�H K2M b+Q`2/ ?B;?2` i?�M ?2i2`Qb2tm�H rQK2M BM ǳ1t+Bi2K2Mi@
b22FBM;Ǵ �M/ ǳ�bb2`iBp2M2bbǴ- r?BH2 ?2i2`Qb2tm�H rQK2M b+Q`2/ ?B;?2` BM ǳq�`Ki?Ǵ �M/
ǳSQbBiBp2 2KQiBQMbǴX >2i2`Qb2tm�Hb b+Q`2/ bBKBH�`Hv QM ǳ:`2;�`BQmbM2bbǴ �M/ ǳ�+iBpBivǴX
1ti`�p2`bBQM 7�+2ib /B/ MQi T`QpB/2 Km+? bmTTQ`i 7Q` i?2 a?B7i >vTQi?2bBb- 2t+2Ti 7Q` i?2
ǳ1t+Bi2K2Mi@b22FBM;Ǵ 7�+2i- r?2`2 ?QKQb2tm�H K2M b+Q`2/ #2ir22M ?2i2`Qb2tm�H K2M �M/
rQK2MX h?2`2 r�b � mMBH�i2`�H BMp2`bBQM Q7 ?QKQb2tm�H K�MǶb b+Q`2b BM ǳSQbBiBp2 2KQiBQMbǴ-
ǳ:`2;�`BQmbM2bbǴ- �M/ ǳ�bb2`iBp2M2bbǴX AM i?2 ǳ�+iBpBivǴ 7�+2i ;`QmTb r2`2 /BpB/2/ �;�BM
�++Q`/BM; iQ b2tm�H Q`B2Mi�iBQMX Pp2`�HH- �b Bi ?�TT2M2/ �i i?2 /QK�BM H2p2H- 1ti`�p2`bBQM
`2bmHib /B/ MQi Qz2` 2pB/2M+2 7Q` #Qi? ?vTQi?2b2bX
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Altruisim

Cooperation

Modesty

Straightforwardness

Tender−Mindedness

Trust
Ag

re
ea

bl
en

es
s

Anger

Anxiety

Depression

Impulsiveness

Self−Consciousness

Vulnerability

Ne
ur

ot
ici

sm

Achievement Striving

Competence

Deliberation

Dutifulness

Order

Self−discipline

Co
ns

cie
nt

io
us

ne
ss

Activity

Assertiveness

Excitement−Seeking

Gregariousness

Positive emotions

Warmth

Ex
tra

ve
rs

io
n

Action

Aesthetics

Fantasy

Feelings

Ideas

Values

O
pe

nn
es

s

Heterosexual Homosexual Men Women

6B;m`2 8Xj
�p2`�;2 b+Q`2b �i 2�+? T2`bQM�HBiv 7�+2i T2` b2tf;2M/2` �M/ b2tm�H Q`B2Mi�iBQM ;`QmTX
LQi2b, �++Q`/BM; iQ i?2 a?B7i >vTQi?2bBb- T2`bQM�HBiv b+Q`2b Q7 ?QKQb2tm�H T2QTH2 b?QmH/
b?B7i �r�v 7`QK i?2B` ?2i2`Qb2tm�H +QmMi2`T�`ibX h?2 AMp2`bBQM >vTQi?2bBb T`2/B+ib i?�i
?QKQb2tm�Hb b?QmH/ +`Qbb@Qp2` �M/ b+Q`2 �b i?2 ?2i2`Qb2tm�Hb Q7 i?2B` QTTQbBi2 b2tX AM i?Bb
};m`2- i?2 a?B7i >vTQi?2bBb Bb bmTTQ`i2/ r?2M i?2 +B`+H2b `2T`2b2MiBM; ?QKQb2tm�H T�`iB+B@
T�Mib H�v BM #2ir22M i?2 i`B�M;H2b- r?B+? `2T`2b2Mi ?2i2`Qb2tm�H T�`iB+BT�MibX *QMp2`b2Hv-
i?2 AMp2`bBQM >vTQi?2bBb Bb bmTQ`i2/ r?2M � +B`+H2 �M/ � i`B�M;H2 Qp2`H�T- T`QpB/2/ i?2v �`2
7`QK /Bz2`2Mi b2t2bX a22 7mHH /2i�BHb QM h�#H2 dXk BM i?2 �TT2M/BtX
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aBKBH�`Hv iQ i?2 /QK�BM H2p2H- PT2MM2bb iQ 2tT2`B2M+2 Qz2`2/ 2pB/2M+2 7Q` #Qi? i?2 a?B7i
�M/ i?2 AMp2`bBQM >vTQi?2b2bX �b rBi? 1ti`�p2`bBQM �M/ *QMb+B2MiBQmbM2bb- i?2 /B`2+iBQM
Q7 /Bz2`2M+2b #2ir22M ?2i2`Qb2tm�H K2M �M/ rQK2M p�`B2/ �+`Qbb 7�+2ibX >2i2`Qb2tm�H K2M
b+Q`2/ ?B;?2` BM ǳA/2�bǴ �M/ ǳ�+iBQMǴ- r?BH2 ?2i2`Qb2tm�H rQK2M b+Q`2/ ?B;?2` QM ǳ622H@
BM;bǴX "Qi? ?2i2`Qb2tm�H K2M �M/ rQK2M b+Q`2/ bBKBH�`Hv BM ǳ�2bi?2iB+bǴ �M/ ǳ6�Mi�bvǴX
*QMbBbi2Mi rBi? T`2pBQmb `2bmHib- ;`QmTb +Hmbi2`2/ �++Q`/BM; iQ b2tm�H Q`B2Mi�iBQM BM i?2b2
irQ 7�+2ib, ǳ�2bi?2iB+bǴ �M/ ǳ6�Mi�bvǴX _2bmHib �HbQ b?Qr2/ i?�i ?QKQb2tm�H K�MǶb b+Q`2b
r2`2 mMBH�i2`�HHv /BbTH�+2/ iQr�`/b i?2 +2Mi2` BM ǳ�+iBQMǴ �M/ ǳ622HBM;Ǵ 7�+2ibX JQ`2Qp2`-
?QKQb2tm�H K�MǶb b+Q`2b BMp2`i2/ BM i?2 ǳA/2�bǴ 7�+2iX G�biHv- ?QKQb2tm�H rQK�MǶb b+Q`2b
BM ǳo�Hm2bǴ r2`2 /BbTH�+2/ 2ti`2K2Hv �r�v 7`QK i?2B` ?2i2`Qb2tm�H +QmMi2`T�`ibX

h�F2M iQ;2i?2`- i?2b2 `2bmHib bmTTQ`i #Qi? i?2 a?B7i �M/ i?2 AMp2`bBQM >vTQi?2b2bX �b
?�TT2M2/ �i /QK�BM H2p2H- i?2`2 r�b bi`QM; bmTTQ`i 7Q` i?2 a?B7i >vTQi?2bBb BM �;`22�#H2M2bb
�M/ bQK2 KQ`2 2pB/2M+2 r�b b+�ii2`2/ �+`Qbb i?2 `2bi Q7 i?2 /QK�BMb- �Hi?Qm;? Bi r�b Q7i2M
Dmbi mMBH�i2`�H b?B7ibX h?2`2 r�b bi`QM; bmTTQ`i 7Q` i?2 AMp2`bBQM >vTQi?2bBb QM L2m`QiB+BbK
�M/ *QMb+B2MiBQmbM2bb 7�+2ib- #mi QMHv �b `272``2/ iQ ?QKQb2tm�H K2MX 6BM�HHv- i?2`2 r�b
KBt2/ 2pB/2M+2 BM i?2 1ti`�p2`bBQM �M/ i?2 PT2MM2bb iQ 2tT2`B2M+2 7�+2ibX h?2b2 `2bmHib
bm;;2bi i?�i KQbi 2pB/2M+2 r�b T�`iB�H- �b i?2`2 r2`2 72r +�b2b BM r?B+? #Qi? ?QKQb2tm�H
;`QmTb +?�M;2/ i?2B` b+Q`2b BM i?2 /B`2+iBQM T`2/B+i2/ #v 2Bi?2` Q7 i?2 ?vTQi?2b2bX aiBHH-
i?2b2 `2bmHib b2`p2 �b 2pB/2M+2 i?�i b2tm�H Q`B2Mi�iBQM Bb � `2H2p�Mi p�`B�#H2 r?2M bim/vBM;
T2`bQM�HBiv �b � +QMiBMmmKX

8Xe Pp2`�HH bmKK�`v, *QKT�`BM; `2bmHib �i 7�+2i �M/

/QK�BM H2p2H

Ai Bb BMi2`2biBM; iQ +QKT�`2 i?2 `2bmHib �i /QK�BM �M/ 7�+2i H2p2HX h�#H2 8XRR b?Qrb i?2
BM/BpB/m�H 7�+2ib �M/ /QK�BMb rBi? i?2 ?B;?2bi ԓ֐ �+`Qbb ;`QmT +QKT�`BbQMb- 2pB/2M+BM; �
`2�bQM�#H2 �KQmMi Q7 +QMbBbi2M+v �+`Qbb �M�Hvb2bX �i #Qi?- 7�+2i �M/ /QK�BM H2p2H- L2m`QiB@
+BbK +QMbBbi2MiHv vB2H/ i?2 ?B;?2bi /Bz2`2M+2b `2;�`/H2bb Q7 b2tm�H Q`B2Mi�iBQMX
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h�#H2 8XRR
amKK�`v Q7 7�+2ib �M/ /QK�BMb /`BpBM; /Bz2`2M+2b #2ir22M ;`QmTb

:`QmT *QKT�`BbQM 6�+2i .QK�BM
>2i2`Qb2tm�H J2M pbX
>2i2`Qb2tm�H qQK2M

�;`22�#H2M2bb �M/ L2m`QiB+BbK �;`22�#H2M2bb �M/ L2m`QiB+BbK

>2i2`Qb2tm�H J2M pbX
>QKQb2tm�H J2M

�;`22�#H2M2bb �M/ L2m`QiB+BbK L2m`QiB+BbK �M/ �;`22�#H2M2bb

>2i2`Qb2tm�H J2M pbX
>QKQb2tm�H qQK2M

L2m`QiB+BbK �M/ PT2MM2bb L2m`QiB+BbK �M/ 1ti`�p2`bBQM

>2i2`Qb2tm�H qQK2M
pbX >QKQb2tm�H
qQK2M

PT2MM2bb �M/ 1ti`�p2`bBQM 1ti`�p2`bBQM �M/ PT2MM2bb

>2i2`Qb2tm�H qQK2M
pbX >QKQb2tm�H J2M

*QMb+B2MiBQmbM2bb �M/ L2m`QiB@
+BbK

*QMb+B2MiBQmbM2bb �M/ �;`22�#H2@
M2bb

>QKQb2tm�H qQK2M
pbX >QKQb2tm�H J2M

L2m`QiB+BbK �M/ 1ti`�p2`bBQM L2m`QiB+BbK �M/ 1ti`�p2`bBQM

.Bz2`2M+2b #2ir22M ?2i2`Qb2tm�H K2M �M/ rQK2M r2`2 +QM+2Mi`�i2/ BM �;`22�#H2M2bb �M/
L2m`QiB+BbK �i 7�+2i �M/ /QK�BM H2p2HX AMi2`2biBM;Hv- i?2b2 irQ /QK�BMb r2`2 �HbQ bi`QM;Hv
BM~m2M+BM; i?2 /Bz2`2M+2b #2ir22M ?2i2`Qb2tm�H �M/ ?QKQb2tm�H K2M �i #Qi? 7�+2i �M/ /Q@
K�BM H2p2HX h?2 /Bz2`2M+2b #2ir22M ?2i2`Qb2tm�H K2M �M/ ?QKQb2tm�H rQK2M r2`2 �HbQ
+QM+2Mi`�i2/ BM L2m`QiB+BbK- �HQM; rBi? PT2MM2bb �i i?2 7�+2i H2p2H �M/ 1ti`�p2`bBQM �i i?2
/QK�BM H2p2HX q?2M +QKT�`BM; ?2i2`Qb2tm�H rQK2M iQ ?QKQb2tm�H K2M- *QMb+B2MiBQmbbM2bb
r�b `2H2p�Mi �i i?2 /QK�BM �M/ 7�+2i H2p2H- �b r2HH �b L2m`QiB+BbK �i i?2 /QK�BM �M/ �;`22@
�#H2M2bb �i i?2 7�+2i H2p2HX >Qr2p2`- /Bz2`2M+2b #2ir22M ?2i2`Qb2tm�H rQK2M iQ ?QKQb2tm�H
rQK2M +QM+2Mi`�i2/ BM PT2MM2bb �M/ 1ti`�p2`bBQMX G�biHv- ?QKQb2tm�H K2M �M/ rQK2M
/Bz2`2/ K�BMHv QM L2m`QiB+BbK �M/ 1ti`�p2`bBQMX
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8Xd .Bb+mbbBQM

S2`bQM�HBiv /Bz2`2M+2b #2ir22M K2M �M/ rQK2M ?�p2 Q7i2M #22M 2tTHQ`2/X >Qr2p2`- 72r
bim/B2b ?�p2 +QMbB/2`2/ T2`bQM�HBiv /Bz2`2M+2b �+`Qbb b2tm�H Q`B2Mi�iBQM ;`QmTbX a2tm�H Q`B@
2Mi�iBQM Bb � `2H2p�Mi p�`B�#H2- 7Q` Bi KB;?i `2~2+i i?2 +QMiBMmmK M�im`2 Q7 T2`bQM�HBiv i`�Bib
#2ii2` i?�M b2tf;2M/2` /Q2bX hrQ ?vTQi?2b2b Ĝ i?2 a?B7i >vTQi?2bBb UGBTT�- kyyRV �M/ i?2
AMp2`bBQM >vTQi?2bBb U6`2m/- RN8jV Ĝ ?�p2 #22M T`QTQb2/ iQ T`2/B+i ?Qr b2tm�H Q`B2Mi�iBQM
rQmH/ b?�T2 T2`bQM�HBiv b+Q`2bX

�`QmM/ 8yy T�`iB+BT�Mib 7`QK i?2 lE r2`2 ;�i?2`2/ i?`Qm;? /Bz2`2Mi bQ+B�H K2/B� TH�i7Q`Kb-
�b r2HH �b S`QHB}+X h?2 b�KTH2 r�b /BpB/2/ BMiQ 7Qm` ;`QmTb �++Q`/BM; iQ T�`iB+BT�MiǶb
b2tf;2M/2` �M/ b2tm�H Q`B2Mi�iBQM UBX2X ?2i2`Qb2tm�H K2M- ?2i2`Qb2tm�H rQK2M- ?QKQb2tm�H
K2M- �M/ ?QKQb2tm�H rQK2MVX 1pB/2M+2 r�b 7QmM/ 7Q` KmHiBp�`B�i2 MQ`K�HBiv UJoLV �M/
p�`B�M+2 ?QKQ;2M2Biv �i /QK�BM #mi MQi �i 7�+2i H2p2HX >2M+2 T2`bQM�HBiv /Bz2`2M+2b r2`2
2tTHQ`2/ #2ir22M i?2 7Qm` b2tf;2M/2` �M/ b2tm�H Q`B2Mi�iBQM ;`QmTb- mbBM; J�?�H�MQ#Bb .
7Q` i?2 7Q`K2` �M/ *Q?2MǶb / 7Q` i?2 H�ii2`X

qBi? `2bT2+i iQ T2`bQM�HBiv /Bz2`2M+2b #2ir22M ?2i2`Qb2tm�H K2M �M/ rQK2M- i?2 `2bmHib
bmTTQ`i2/ i?2 ?vTQi?2b2b �M/ `2THB+�i2/ T`2pBQmb `2b2�`+? b?QrBM; i?�i rQK2M b+Q`2/ ?B;?2`
i?�M K2M BM �;`22�#H2M2bb �M/ L2m`QiB+BbK �i 7�+2i �M/ /QK�BM H2p2H U2X;X, *Qbi� 2i �HX- kyyRc
>2BM2+F- kyRRc E�DQMBmb �M/ J�+ :BQHH�- kyRdc GBTT�- kyy8- kyy3c J�+ :BQHH� �M/ E�DQMBmb-
kyRNc a+?KBii 2i �HX- kyy3VX PM i?2 +QMi`�`v- Qm` `2bmHib /B/ MQi `2THB+�i2/ b2tf;2M/2`
/Bz2`2M+2b BM 1ti`Qp2`bBQM �i /QK�BM H2p2H U2X;X, *Qbi� 2i �HX- kyyRc >2BM2+F- kyRRc E�DQMBmb
�M/ J�+ :BQHH�- kyRdc GBTT�- kyy8- kyy3- kyRyc J�+ :BQHH� �M/ E�DQMBmb- kyRNc a+?KBii
2i �HX- kyy3V- �Hi?Qm;? rQK2M b+Q`2/ ?B;?2` i?�M K2M BM KQbi Q7 Bib 7�+2ibX �b r�b T`2/B+i2/
BM >vTQi?2bBb R- i?2`2 r�b � KBt T�ii2`M Q7 `2bmHib �i 7�+2i H2p2H BM PT2MM2bb iQ 2tT2`B2M+2
�M/ *QMb+B2MiBQmbM2bb r?B+?- KB;?i 2tTH�BM r?v bQK2 `2b2�`+?2`b ?�p2 7QmM/ i?�i rQK2M
b+Q`2 ?B;?2` U*Qbi� 2i �HX- kyyRc E�DQMBmb �M/ J�+ :BQHH�- kyRdc GBTT�- kyy8c J�+ :BQHH� �M/
E�DQMBmb- kyRNc a+?KBii 2i �HX- kyy3V r?BH2 Qi?2`b ?�p2 +H�BK2/ i?2 QTTQbBi2 U>2BM2+F- kyRRc
E�DQMBmb �M/ J�+ :BQHH�- kyRdVX JQ`2Qp2`- i?2`2 r�b KBt2/ 2pB/2M+2 7Q` >vTQi?2bBb k �b
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?QKQb2tm�H T�`iB+BT�Mib /B/ MQi bvbi2K�iB+�HHv b+Q`2 ?B;?2` i?�M ?2i2`Qb2tm�H T�`iB+BT�Mib
BM L2m`QiB+BbK �M/ PT2MM2bbX PM i?2 QM2 ?�M/- ?2i2`Qb2tm�H rQK2M b+Q`2/ HQr2` i?�M
?QKQb2tm�H K2M �M/ rQK2M BM PT2MM2bb �i i?2 7�+2i �M/ /QK�BM H2p2H- #mi i?2b2 `2bmHib
/B/ MQi `2THB+�i2/ rBi? ?2i2`Qb2tm�H K2MX PM i?2 Qi?2` ?�M/- ?QKQb2tm�H K2M /B/ MQi b+Q`2
?B;?2` i?�M ?2i2`Qb2tm�H rQK2M BM L2m`QiB+BbK �i 2Bi?2` /QK�BM Q` 7�+2i H2p2HX >QKQb2tm�H
rQK2M /B/ b+Q`2 ?B;?2` i?�M ?2i2`Qb2tm�H rQK2M #mi QMHv BM bQK2 L2m`QiB+BbK 7�+2ibX
LQM2i?2H2bb- `2bmHib bm;;2bib i?�i L2m`QiB+BbK `Qb2 �b �M BKTQ`i�Mi i`�Bi �i 7�+2i �M/ /QK�BM
H2p2H- /BbiBM;mBb?BM; K2M �M/ rQK2M `2;�`/H2bb Q7 i?2B` b2tm�H Q`B2Mi�iBQMX h?2b2 `2bmHib Qz2`
+2`i�BM bmTTQ`i i?2 aQ+B�H ai`2bb h?2Q`v- 2bT2+B�HHv �i i?2 7�+2i H2p2HX

_2;�`/BM; i?2 /Bbi�M+2 #2ir22M ;`QmTb- i?2 #B;;2bi /Bbi�M+2 @ i?2 H�`;2bi /Bz2`2M+2 @ �i
7�+2i �M/ /QK�BM H2p2H r�b #2ir22M ?2i2`Qb2tm�H K2M �M/ rQK2MX AMi2`2biBM;Hv- i?2 bK�HH@
2bi /Bbi�M+2- �i /QK�BM �M/ 7�+2i H2p2H- r�b #2ir22M ?QKQb2tm�H K2M �M/ rQK2MX h?2b2
`2bmHib `2THB+�i2 T`2pBQmb `2b2�`+? b?QrBM; i?�i /Bz2`2M+2b #2ir22M ?2i2`Qb2tm�Hb �`2 H�`;2`
i?�M #2ir22M ?QKQb2tm�Hb- bm;;2biBM; i?�i T2`bQM�HBiv b+Q`2b /BbTH�+2 �++Q`/BM; iQ b2tm�H
Q`B2Mi�iBQM UGBTT�- kyy8VX h?Bb }M/BM; +QmH/ #2 i�F2M �b �M BM/B`2+i 2pB/2M+2 7Q` i?2 a?B7i
>vTQi?2bBb- �b Bi b?Qrb i?�i i?2 /Bbi�M+2 #2ir22M ?QKQb2tm�H T�`iB+BT�Mib /Q2b MQi KB``Q`
i?�i #2ir22M ?2i2`Qb2tm�H T�`iB+BT�MibX >Qr2p2`- i?Bb Qp2`�HH /Bbi�M+2 2biBK�i2 +QmH/ #2
#B�b2/ #v H�`;2 /Bz2`2M+2b QM � 72r i`�BibX >2M+2- r2 i2bi2/ #Qi? ?vTQi?2b2b /B`2+iHv #v
+QKT�`BM; i?2 7Qm` ;`QmTb �;�BMbi 2�+? Qi?2`X

AM i2`Kb Q7 i?2 2pB/2M+2 bmTTQ`iBM; i?2 a?B7i �M/ AMp2`bBQM >vTQi?2b2b- Qm` `2bmHib `2THB@
+�i2/ GBTT� Ukyy8V- b?QrBM; i?�i #Qi? K�v #2 7QmM/ �i 7�+2i �M/ /QK�BM H2p2HX aBKBH�` iQ
GBTT� Ukyy3V- r2 7QmM/ bi`QM; bmTTQ`i 7Q` i?2 a?B7i >vTQi?2bBb BM �;`22�#H2M2bb �i 7�+2i �M/
/QK�BM H2p2HX Pi?2` `2b2�`+?2`b ?�p2 7QmM/ bBKBH�`- #mi MQi �b +QMpBM+BM;- `2bmHib U2X;X, �HH2M
�M/ _Q#bQM- kykyc GBTT�- kyy8VX PM i?2 +QMi`�`v- T`2pBQmb bim/B2b U2X;X, GBTT�- kyy8- kyy3c
w?2M; 2i �HX- kyy3V ?�p2 Q#b2`p2/ bQHB/ 2pB/2M+2 7Q` i?2 a?B7i >vTQi?2bBb BM L2m`QiB+BbK-
#mi Qm` `2bmHib KQbiHv bmTTQ`i2/ i?2 AMp2`bBQM >vTQi?2bBb- `2THB+�iBM; :`2�p2b 2i �HX UkyRdVX
q2 �HbQ `2THB+�i2/ :`2�p2b 2i �HX UkyRdV `2bmHib QM *QMb+B2MiBQmbM2bbX Pm` 1ti`�p2`bBQM
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`2bmHib b?Qr2/ KBt 2pB/2M+2 �i i?2 7�+2i H2p2H- #mi i?2`2 r�b � +H2�` i2M/2M+v 7Q` ?QKQb2t@
m�H T�`iB+BT�MibǶ b+Q`2b iQ Q7i2M /2pB�i2/ 7`QK i?2B` ?2i2`Qb2tm�H +QmMi2`T�`ibX *QMi`�`v
iQ GBTT� Ukyy8V �M/ w?2M; 2i �HX Ukyy3V- i?2`2 r2`2 /Bz2`2M+2b #2ir22M ?2i2`Qb2tm�H �M/
?QKQb2tm�H ;`QmTb �i i?2 7�+2i �M/ /QK�BM H2p2HX �HbQ- mMHBF2 �HH2M �M/ _Q#bQM UkykyV �M/
GBTT� Ukyy3V- r2 /B/ MQi }M/ i?�i ?QKQb2tm�H rQK�MǶb b+Q`2b /BbTH�+2/ KQ`2 Q7i2M i?�M
i?Qb2 Q7 ?QKQb2tm�H K2MX *QMbBbi2Mi rBi? T`2pBQmb `2b2�`+? U2X;X, �HH2M �M/ _Q#bQM- kykyc
GBTT�- kyy8- kyy3V- i?2 ?QKQb2tm�Hb T�`iB+BT�Mib b+Q`2/ ?B;?2` BM PT2MM2bb iQ 2tT2`B2M+2
i?�M 2Bi?2` ?2i2`Qb2tm�H ;`QmTX >vTQi?2bBb j T`QTQb2/ i?�i i?2 2ti2Mi iQ r?B+? ?QKQb2tm�H
b+Q`2b b?B7i2/ rQmH/ #2 `2H�i2/ iQ i?2 /2;`22 iQ r?B+? ?2i2`Qb2tm�H K2M �M/ rQK2M /Bz2`2/X
�Hi?Qm;?- i?Bb r�b MQi i?2 +�b2 �+`Qbb 7�+2ib �M/ /QK�BMb- r2 7QmM/ i?�i ?QKQb2tm�H b+Q`2b
r2`2 /BbTH�+2/ iQ 2ti`2K2 p�Hm2b r?2M ?2i2`Qb2tm�Hb b+Q`2/ bBKBH�`HvX h?Bb r�b Q#b2`p2/ BM
1ti`�p2`bBQM �i i?2 /QK�BM H2p2H- �b r2HH �b BM PT2MM2bb �i /QK�BM �M/ 7�+2i H2p2HX

�HH BM �HH- T`2pBQmb bim/B2b ?�p2 7QmM/ bQK2 2pB/2M+2 7Q` i?2 a?B7i >vTQi?2bBb BM 1ti`�p2`bBQM-
�;`22�#H2M2bb- �M/ L2m`QiB+BbKX 1pB/2M+2 7Q` *QMb+B2MiBQmbM2bb ?�b #22M H2bb +QMbBbi2Mi
�M/ i?2`2 ?�b #22M MQ bmTTQ`i BM PT2MM2bb iQ 2tT2`B2M+2X A `2THB+�i2/ i?2b2 `2bmHib BM
�;`22�#H2M2bbX >Qr2p2`- `2bmHib �HbQ bmTTQ`i2/ i?2 AMp2`bBQM >vTQi?2bBb BM L2m`QiB+BbK
�M/ *QMb+B2MiBQmbM2bb- 2bT2+B�HHv �b Bi `2;�`/b iQ ?QKQb2tm�H K2MX h?Bb T�`iHv +QMi`�/B+ib
Qm` >vTQi?2bBb 9 �b- �Hi?Qm;? i?2 bi`B+i `2[mBbBi2b Q7 i?2 Q7 i?2 AMp2`bBQM >vTQi?2bBb b?QmH/
K�F2 Bi H2bb HBF2Hv iQ +�Tim`2 T2`bQM�HBiv b+Q`2bǶ b?B7ib BM i?2 ?QKQb2tm�H TQTmH�iBQM- b+Q`2b
BMp2`bBQM r2`2 7`2[m2MiHv Q#b2`p2/X

h?Bb bim/v bm;;2bib i?�i i?2`2 KB;?i #2 ;`QmM/b iQ bQK2 bi2`2QivT2b QM #2?�pBQ`�H /Bz2`2M+2b
#2ir22M ?2i2`Qb2tm�H �M/ ?QKQb2tm�H BM/BpB/m�HbX "2bB/2b i?Bb �M2+/Qi�H +QMM2+iBQM- i?2b2
T2`bQM�HBiv /Bz2`2M+2b �+`Qbb b2tf;2M/2` �M/ b2tm�H Q`B2Mi�iBQM ;`QmTb KB;?i T`Qp2 `2H2p�Mi
BM Qi?2` b2iiBM;b r?2`2 T2`bQM�HBiv TH�vb � `QH2X 6Q` BMbi�M+2- �b r2 rBHH 7m`i?2` 2tTHQ`2
BM i?2 M2ti *?�Ti2` U*?�Ti2` eV- T2`bQM�HBiv b2tf;2M/2` /Bz2`2M+2b KB;?i #2 `2H�i2/ iQ
T2`bQM�HBiv /Bz2`2M+2b �+`Qbb Q++mT�iBQMbX AMi2`2biBM;Hv- bQK2 Q7 GBTT�Ƕb bim/B2b U2X;X, GBTT�-
kyy8- kyy3V bmTTQ`i i?2 B/2� i?�i i?2`2 Bb �HbQ � b?B7i BM i?2 Q++mT�iBQM�H T`272`2M+2b Q7
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?QKQb2tm�H T�`iB+BT�MibX �++Q`/BM; iQ GBTT� Ukyy8V ǳNjW Q7 H2b#B�Mb ?�p2 KQ`2 K�H2@
ivTB+�H BMi2`2bib i?�M i?2 �p2`�;2 ?2i2`Qb2tm�H rQK�M /Q2b- �M/ i?2 2z2+i bBx2 7Q` ;�v
p2`bmb ?2i2`Qb2tm�H K2M BKTHB2b i?�i NyW Q7 ;�v K2M ?�p2 KQ`2 72K�H2@ivTB+�H BMi2`2bib
i?�M i?2 �p2`�;2 ?2i2`Qb2tm�H K�M /Q2bǴ UTX R98VX h?2b2 `2bmHib ?�p2 #22M `2THB+�i2/ BM
b�KTH2b �`QmM/ i?2 rQ`H/ HBF2 BM *?BM� U2X;X, w?2M; 2i �HX- kyRRV Q` a�KQ� U2X;X, a2K2MvM�-
kyReVX h?2 [m2biBQM `2K�BMb �#Qmi i?2 `2H�iBQMb?BT #2ir22M i?2 b?B7ib BM T2`bQM�HBiv �M/ BM
Q++mT�iBQM�H T`272`2M+2bX

PM i?2 [m2biBQM Q7 r?2i?2` ?QKQb2tm�H T2`bQM�HBiv b+Q`2b �`2 #2ii2` T`2/B+i2/ #v i?2 a?B7i Q`
AMp2`bBQM >vTQi?2b2b- �M/ 7QHHQrBM; i?Bb /Bb+mbbBQM- Qm` `2bmHib /B/ MQi T`QpB/2 � /2}MBi2 �M@
br2`X >Qr2p2`- i?2v /B/ b?Qr i?�i b2tm�H Q`B2Mi�iBQM r�b � `2H2p�Mi p�`B�#H2 /BbiBM;mBb?BM;
T�`iB+BT�MiǶb T2`bQM�HBiv b+Q`2b �i 7�+2i �M/ /QK�BM H2p2HX �b /Bb+mbb2/ BM i?2 BMi`Q/m+iBQM-
iQ i?2 2ti2Mi i?�i b+Q`2bǶ BMp2`bBQM BKTHv � b?B7i- i?2 a?B7i >vTQi?2bBb Bb KQ`2 +QKT`2?2M@
bBp2X h?2`27Q`2- `2b2�`+?2`b KB;?i r�Mi iQ 2tT�M/ i?2 /2}MBiBQM Q7 i?2 a?B7i >vTQi?2bBb iQ
�++QKKQ/�i2 �Mv /2;`22 Q7 /BbTH�+2K2Mi BM T2`bQM�HBiv b+Q`2b �++Q`/BM; iQ b2tm�H Q`B2Mi�@
iBQMX PM i?2 Qi?2` ?�M/- i?2b2 `2bmHib bm;;2bi i?�i BMp2`bBQMb �`2 7`2[m2MiHv 7QmM/- �Hi?Qm;?
KB;?i Q7i2M #2 mMB/B`2+iBQM�HX 6m`i?2` `2b2�`+? rQmH/ #2 M22/2/ iQ +H�`B7v i?Bb /2#�i2X

8XdXR GBKBi�iBQMb �M/ bi`2M;i?b

h?2 K�BM HBKBi�iBQM Q7 i?Bb bim/v r�b i?2 bK�HH b�KTH2 bBx2 U�`QmM/ Ryy T�`iB+BT�Mib T2`
b2tf;2M/2` �M/ b2tm�H Q`B2Mi�iBQM ;`QmTV- r?B+? KB;?i ?�p2 �ii2Mm�i2/ i?2 TQr2` iQ /2i2+i
bK�HH ;`QmT /Bz2`2M+2bX h?2 b+QT2 Q7 i?Bb bim/v r�b �HbQ HBKBi2/ BM i2`Kb Q7 i?2 MmK#2`
Q7 b2tm�H Q`B2Mi�iBQMb r2 +QMbB/2`2/- �b r2 /B/ MQi BM+Hm/2 T�`iB+BT�Mib b2H7@B/2MiB7vBM; �b
#Bb2tm�Hb Q` �b2tm�HbX L2p2`i?2H2bb- Qm` b�KTH2 ?�b � `2�bQM�#H2 bBx2 +QMbB/2`BM; i?�i- �+@
+Q`/BM; iQ i?2 H�i2bi lE +2Mbmb- QMHv RX9W Q7 i?2 `2bTQM/2Mib b2H7@B/2MiB}2/ �b ?QKQb2tm�Hb-
�M/ Dmbi yXNW �b #Bb2tm�Hb UP{+2 7Q` L�iBQM�H ai�iBbiB+b- kykyVX

h?2 K�BM bi`2M;i? Q7 Qm` bim/v r�b i?�i r2 K2�bm`2/ ;`QmT /Bz2`2M+2b BM i2`Kb Q7 i?2
KmHiBp�`B�i2 /Bbi�M+2 #2ir22M ;`QmTb r?B+? T`QpB/2b � KQ`2 �++m`�i2 �++QmMi Q7 T2`bQM�HBiv
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;`QmT /Bz2`2M+2bX �//BiBQM�HHv- i?Bb biBHH �HHQr2/ mb iQ 2tTHQ`2 B7 i?2b2 ;`QmT /Bz2`2M+2b r2`2
/`Bp2M ?QKQ;2M2QmbHv #v �HH i`�BibX 6m`i?2`KQ`2- r2 bim/B2/ i?2b2 /Bz2`2M+2b �i i?2 7�+2i
�M/ i?2 /QK�BM H2p2H- r?B+? ;Bp2b � KQ`2 /2i�BH2/ �++QmMi Q7 r?�i T2`bQM�HBiv i`�Bib /Bz2`@
2MiB�i2 T2QTH2 �+`Qbb b2tf;2M/2` �M/ b2tm�H Q`B2Mi�iBQMX JQ`2Qp2`- #22M �#H2 iQ +QKT�`2
`2bmHib �i i?2 7�+2i �M/ /QK�BM H2p2H ?2HT2/ B/2MiB7vBM; r?v T`2pBQmb `2b2�`+? `2bmHib KB;?i
b22K +QMi`�/B+iQ`vX 6BM�HHv- i?Bb bim/v Bb �KQM; i?2 72r i?�i ?�b 2tTHQ`2/ T2`bQM�HBiv /B7@
72`2M+2b #2ir22M ?2i2`Qb2tm�Hb �M/ ?QKQb2tm�Hb T�`iB+BT�MibX LQi2 i?�i CQM�bQM �M/ GmQiQ
UkykRV `2+2MiHv ?vTQi?2bBx2/ i?�i i?Bb ivT2 Q7 `2b2�`+? KB;?i #2 /2HB#2`�i2Hv B;MQ`2/ iQ �pQB/
KBbBMi2`T`2i�iBQM Q7 `2b2�`+? `2bmHibX >Qr2p2`- i?Bb HBM2 Q7 `2b2�`+? �HHQrb mb iQ 2tTHQ`2 i?2
+QMiBMmQmb M�im`2 Q7 T2`bQM�HBiv �M/ iQ 7m`i?2` mM/2`bi�M/ b2tm�H /Bz2`2MiB�iBQMX

�HiQ;2i?2`- Qm` `2bmHib T`QpB/2 BKTQ`i�Mi BMbB;?ib iQ i?2 `QH2 Q7 b2tm�H Q`B2Mi�iBQM BM T2`bQM@
�HBiv /Bz2`2MiB�iBQMX >Qr2p2`- KQ`2 `2b2�`+? Bb M22/2/ iQ 2tTHQ`2 r?B+? 7�+2ib �M/ /QK�BMb
�`2 KQ`2 HBF2Hv iQ b?Qr b+Q`2bǶ b?B7ib Q` BMp2`bBQMbX 6m`i?2` rQ`F Bb M22/2/ iQ /2i2`KBM2 B7
i?2 i2M/2M+v 7Q` ?QKQb2tm�H �M/ ?2i2`Qb2tm�HǶb b+Q`2b iQ +Hmbi2` �`QmM/ 2ti`2K2 p�Hm2b BM
+2`i�BM i`�Bib Bb � mMBp2`b�H T?2MQK2MQMX �//BiBQM�HHv- 7mim`2 `2b2�`+? Bb `2[mB`2/ iQ 2tTHQ`2
r?v b+Q`2bǶ b?B7ib /Q MQi K�MB72bi mMB7Q`KHv �+`Qbb T2`bQM�HBiv i`�BibX

R8j



R89



*?�Ti2` e

S2`bQM�HBiv .Bz2`2M+2b �+`Qbb
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eXR AMi`Q/m+iBQM

eXRXR a2tf;2M/2` /Bz2`2M+2b BM Q++mT�iBQM�H T`272`2M+2b

a2tf;2M/2` /Bz2`2M+2b BM Q++mT�iBQM�H �bTB`�iBQMb ?�p2 #22M 7QmM/ iQ #2 bi�#H2 7`QK �M
2�`Hv �;2X 6Q` BMbi�M+2- ;B`Hb BM T`BK�`v �M/ b2+QM/�`v b+?QQH i2M/ iQ T`272` bm#D2+ib HBF2
HBi2`�im`2 Q` ?BbiQ`v- r?BHbi #Qvb HBF2 i?Qb2 `2H�i2/ iQ a+B2M+2- h2+?MQHQ;v- 1M;BM22`BM;- �M/
J�i?2K�iB+b- ah1J U*`QHH- kyy3c .2F?iv�` 2i �HX- kyR3c :Q`2 2i �HX- kyR8- kyRdc >QHK2b
2i �HX- kyR3c >Qr�`/ 2i �HX- kyRRc Gm#BMbFB �M/ "2M#Qr- RNNkVX "BQHQ;v `2H�i2/ }2H/b HBF2
J2/B+BM2 b22K iQ �HbQ #2 T`272``2/ #v ;B`HbX aQK2 }2H/b HBF2 �`i- H�r- �M/ KmbB+ b22K iQ #2
;2M/2`@M2mi`�H U>Qr�`/ 2i �HX- kyRRVX

am 2i �HX UkyyNV K2i�@�M�HvbBb b?Qr2/ i?�i K2M ?�/ ?B;?2` BMi2`2bi BM ah1J }2H/bX 6Q`
BMbi�M+2- i?2 K2�M 2z2+i bBx2b U*Q?2MǶb /V 7Q` b2tf;2M/2` /Bz2`2M+2b BM Q++mT�iBQM�H T`27@
2`2M+2b r�b Xje BM b+B2M+2@`2H�i2/ }2H/b- Xj9 BM K�i?2K�iB+b- �M/ RXRR BM 2M;BM22`BM;- rBi?
QMHv bHB;?iHv bK�HH2` 2z2+i bBx2b BM QH/2` +Q?Q`ibX S�`F2` 2i �HX UkyR9V 7QmM/ bBKBH�` `2@
bmHib BM � b�KTH2 Q7 i22M�;2`b #2ir22M R3@RN v2�`b QH/, dW Q7 72K�H2b +?Qb2 K�i?- T?vbB+b-
�M/ 2M;BM22`BM; UpbX 98W Q7 K�H2bV- 8eW 72K�H2b T`272``2/ ?mK�MBiB2b �M/ bQ+B�H b+B2M+2b
UpbX keW K�H2bV- kRW 72K�H2b BM+HBM2/ iQr�`/b #BQHQ;B+�H �M/ K2/B+�H b+B2M+2b UpbX R8W
K�H2bV- �M/ ReW 72K�H2b QTi2/ 7Q` H�r- 2+QMQKB+b- �M/ #mbBM2bb UpbX R9W K�H2bVX 1HHBb 2i �HX
UkyRkV mb2/ � b�KTH2 rBi? � rB/2` �;2 `�M;2 U7`QK R3 iQ 8eV �M/ 7QmM/ +QMbBbi2Mi bK�HH@
iQ@KQ/2`�i2 b2tf;2M/2` /Bz2`2M+2b QM bT2+B}+ DQ#b- rQK2M T`272``BM; #2�miB+B�M U/4@X9kV-
/�v+�`2 T`QpB/2` U/4@X9yV- �M/ Mm`b2 U/4@XjyV r?BH2 K2M T`272``2/ #2BM; �M �i?H2i2 U/4XjdV-
�miQ@K2+?�MB+ U/4Xj9V- i2bi TBHQi U/4XjkV- Q` � TQHB+2 Q{+2` U/4Xk9VX _B+?�`/ �X GBTT� ?�b
Tm#HBb?2/ b2p2`�H rQ`Fb b?QrBM; i?�i K2M �M/ rQK2M BM+HBM2 iQr�`/b /Bz2`2Mi bT2+B}+ ivT2b
Q7 DQ#b �M/- �Hi?Qm;? i?2 2z2+i bBx2b p�`v �+`Qbb +QmMi`B2b- i?2 `2bmHibǶ T�ii2`b �`2 bBKBH�`
UGBTT�- kyy8- kyy3- kyRy- kykyVX
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eXRXk P`B;BMb Q7 b2tf;2M/2` /Bz2`2M+2b BM Q++mT�iBQM�H T`272`2M+2b

_2+2MiHv- ai2r�`i@qBHHB�Kb �M/ >�Hb2v UkykRV Tm#HBb?2/ � +QKT`2?2MbBp2 bmKK�`v QM
b2tf;2M/2` /Bz2`2M+2b BM Q++mT�iBQM�H �bTB`�iBQMb �M/ i?2 mM2p2M b2tf;2M/2` /BpBbBQM
�+`Qbb Q++mT�iBQM�H }2H/b Ĝ 2X;X, K2M rQ`FBM; BM ah1J r?BH2 rQK2M rQ`F BM MQM@ah1J
Q++mT�iBQMbX ai2r�`i@qBHHB�Kb �M/ >�Hb2v UkykRV +QM+HmbBQMb bm;;2bi2/ i?�i Q++mT�iBQM�H
+?QB+2b �`2 BM~m2M+2/ #v bi�#H2 T2`bQM�H +?�`�+i2`BbiB+bRX �Hi?Qm;? i?Bb Bb � `2+2Mi T�T2`-
i?Bb ?vTQi?2bBb Bb MQi M2rX :Qii7`2/bQM �M/ >QHH�M/ ?�/ �H`2�/v T`QTQb2/ bBKBH�` B/2�b BM
i?2 KB/@kyi? +2Mim`v Ub22 *?�Ti2` jVX AM 7�+i- i?2 `2H�iBQMb?BT #2ir22M T2`bQM�HBiv �M/
Q++mT�iBQM ?�b #22M Q7 ;`2�i BMi2`2bi 7Q` �HKQbi � +2Mim`v U2X; "Q`/BM- RN9jVX LQM2i?2H2bb-
Bi Bb BKTQ`i�Mi iQ ?B;?HB;?i i?�i HBiiH2 `2b2�`+? ?�b 7Q+mb2/ QM T2`bQM�HBiv /Bz2`2M+2b �+`Qbb
�+im�H Q++mT�iBQMbX

h?Bb bim/v �BKb iQ i�+FH2 i?2 HBKBi�iBQMb Q7 T`2pBQmb `2b2�`+? #v bim/vBM; i?2 `2H�iBQM #2@
ir22M T2`bQM�HBiv i`�Bib �M/ �+im�H Q++mT�iBQMbX "�b2/ QM i?2 B/2�b Tmi 7Q`r�`/ #v ai2r�`i@
qBHHB�Kb �M/ >�Hb2v UkykRV- A ?vTQi?2bBx2 i?�i B7 rQK�MǶb mM2[m�H `2T`2b2Mi�iBQM �+`Qbb Q+@
+mT�iBQM +�i2;Q`B2b U2X;X, ah1J pbX LQM@ah1JV r�b T�`iHv 2tTH�BM2/ #v 2M/m`BM; T2`bQM�H
+?�`�+i2`BbiB+b HBF2 T2`bQM�HBiv i`�Bib- i?2M i?2 T2`bQM�HBiv /Bz2`2M+2b �+`Qbb }2H/b b?QmH/
KB``Q` T2`bQM�HBiv b2tf;2M/2`@/Bz2`2M+2bX h?Bb bim/v +QmH/ ?�p2 i?2 TQi2MiB�H Q7 2tTH�BM@
BM; mM2p2M b2tf;2M/2`@`2T`2b2Mi�iBQM �+`Qbb }2H/b U*2+B 2i �HX- kyR9V- BKT`QpBM; pQ+�iBQM�H
+QmMb2HBM;- �M/ 2M?�M+BM; DQ# bi�#BHBiv #v #2ii2` K�i+?BM; BM/BpB/m�Hb iQ bT2+B}+ TQbBiBQMb
UGm#BMbFB- kyyyc qBHF 2i �HX- RNN8VX

eXRXj >QHH�M/Ƕb _A�a1*

�b `2pB2r2/ BM *?�Ti2` 8 b2p2`�H TB2+2b Q7 `2b2�`+? ?�p2 7QmM/ rQK2M b+Q`BM; ?B;?2` BM
1ti`�p2`bBQM- �;`22�#H2M2bb- �M/ L2m`QiB+BbKX a2tf;2M/2`@/Bz2`2M+2b BM *QMb+B2MiBQmbM2bb
�M/ PT2MM2bb iQ 2tT2`B2M+2 �`2 biBHH H2bb +H2�`X �`;m�#Hv- i?2b2 b2tf;2M/2`@/Bz2`2M+2b BM

Rh?2 7�+i i?�i i?2b2 T2`bQM�H +?�`�+i2`BbiB+b �`2 bi�#H2 /Q2b MQi M2+2bb�`BHv BKTHv i?�i i?2v �`2 2t+Hm@
bBp2Hv ;2M2iB+�HHv /`Bp2MX h?2b2 +?�`�+i2`BbiB+b KB;?i ?�p2 #22M bQ+B�HBx2/ �i � p2`v 2�`Hv �;2 �M/- i?2M-
bi�#BHBx2/X q2 rBHH /Bb+mbb i?2 /2;`22 iQ r?B+? ;2M2iB+ �M/ 2MpB`QMK2Mi�H 7�+iQ`b TH�v � `QH2 BM i?2b2 T2`bQM�H
+?�`�+i2`BbiB+b- �b r2HH �b Bib BKTHB+�iBQMb 7Q` AM/BpB/m�H .Bz2`2M+2b `2b2�`+? BM a2+iBQM dXjXkX
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T2`bQM�HBiv +QmH/ K�F2 rQK2M #2ii2` bmBi2/ 7Q` bT2+B}+ DQ#b Ĝ 2X;X, ?B;?2` �;`22�#H2M2bb
KB;?i #2 `2H�i2/ rBi? H2bb 72K�H2 `2T`2b2Mi�iBQM BM bQHBi�`v DQ#b U>mM�HT- kykyVX

�b T`2pBQmbHv /Bb+mbb2/- i?2 `2H�iBQMb?BT #2ir22M Q++mT�iBQMb �M/ T2`bQM�HBiv i`�Bib ?�b #22M
i?Q`Qm;?Hv bim/B2/- #mi �+im�H Q++mT�iBQM�H iBiH2b ?�p2 `�`2Hv #22M mb2/X _2b2�`+? QM T2`@
bQM�HBiv i`�Bib �M/ Q++mT�iBQMb ?�b #22M KQbiHv #�b2/ QM >QHH�M/Ƕb T2`bQM�HBiv@2MpB`QMK2Mi
ivTQHQ;v- r?B+? 2bi�#HBb?2b � HBMF #2ir22M T2QTH2Ƕb BMi2`2bib �M/ Q++mT�iBQMb Q` 2MpB`QK2MibX
>QHH�M/ +`2�i2/ BMi2`2bib K2�bm`2b bQ i?2v KB``Q`2/ ǳT2`bQM�HBiv BMp2MiQ`B2b r?B+? `2p2�H
BM7Q`K�iBQM bm+? �b i?2 T2`bQMǶb p�Hm2b- �iiBim/2b- M22/b- b2H7@+QM+2Ti- T`272``2/ �+iBpBiB2b-
�M/ bQm`+2b Q7 i?`2�i �M/ /Bbb�iBb7�+iBQMǴ U>QHH�M/- RN8N- TX jeVX >QHH�M/Ƕb KQ/2H BM+Hm/2b
bBt +�i2;Q`B2b UBX2X `2�HBbiB+- BMp2biB;�iBp2- �`iBbiB+- bQ+B�H- 2Mi2`T`BbBM;- �M/ +QMp2MiBQM�H Ĝ
_A�a1*V- r?B+? ?�p2 #22M mb2/ iQ /2b+`B#2 #Qi? Q++mT�iBQMǶb �M/ T2QTH2Ƕb +?�`�+i2`BbiB+bX
�++Q`/BM; iQ >QHH�M/- `2�HBbiB+ BM/BpB/m�Hb HBF2 rQ`FBM; rBi? Q#D2+ib �M/ K�+?BM2`v- BMp2b@
iB;�iBp2 T2QTH2 ?�p2 b+B2MiB}+ Tm`bmBib- �`iBbiB+ T2QTH2 Tm`bm2 b2H7@2tT`2bbBQM QTTQ`imMBiB2b
�M/ �2bi?2iB+b- bQ+B�H BM/BpB/m�Hb HBF2 #2BM; BM +QMi�+i rBi? Qi?2`b- 2Mi2`T`BbBM; T2QTH2 HBF2
+Q`TQ`�i2 2MpB`QMK2Mib- �M/ +QMp2MiBQM�H BM/BpB/m�Hb T`272` r2HH@bi`m+im`2/ i�bFb U>QHH�M/-
RNeeVX J2M ?�p2 #22M 7QmM/ iQ T`272` `2�HBbiB+ Q++mT�iBQMb r?2`2�b rQK2M i2M/ iQ #2 KQ`2
�ii`�+i2/ #v bQ+B�H- �`iBbiB+ U>Qz 2i �HX- kykyc >mM�HT- kykyc GBTT�- RNN3c am 2i �HX- kyyNc
qQQ/b �M/ >�KTbQM- kyRyV- �M/ +QMp2MiBQM�H Q++mT�iBQMb UGBTT�- RNN3c am 2i �HX- kyyNc
qQQ/b �M/ >�KTbQM- kyRyVX

G�`bQM 2i �HX UkyykV K2i�@�M�HvbBb b?Qr2/ i?�i BMi2`2bi BM `2�HBbiB+ Q++mT�iBQMb +Q``2H�i2/
M2;�iBp2Hv rBi? L2m`QiB+BbK U`4@Xy3 7Q` K2M �M/ `4@XRy 7Q` rQK2M- �HH +Q``2H�iBQMb T I
XyykV- �b r2HH �b rBi? PT2MM2bb iQ 2tT2`B2M+2- TQbBiBp2Hv 7Q` rQK2M U`4XRdVX AMi2`2bi BM
BMp2biB;�iBp2 Q++mT�iBQMb +Q``2H�i2/ 7Q` K2M �M/ rQK2M M2;�iBp2Hv rBi? L2m`QiB+BbK U`4
@XRyV- TQbBiBp2Hv rBi? PT2MM2bb iQ 2tT2`B2M+2 U`4Xke 7Q` K2M �M/ `4XkN 7Q` rQK2MV- �M/
iQ *QMb+B2MiBQmbM2bb U`4Xy8 7Q` K2M �M/ `4XRk 7Q` rQK2MVX AMi2`2bi BM �`iBbiB+ Q++mT�iBQMb
+Q``2H�i2/ rBi? PT2MM2bb iQ 2tT2`B2M+2 U`4X93V �M/ 2ti`Qp2`bBQM U`4XyN 7Q` K2M �M/ `4XRj
7Q` rQK2MVX AMi2`2bi BM bQ+B�H Q++mT�iBQMb +Q``2H�i2/ TQbBiBp2Hv rBi? �HH T2`bQM�HBiv /QK�BMb

R83



2t+2Ti 7Q` L2m`QiB+BbK U`4@Xy3 7Q` K2M �M/ `4@XR9 7Q` rQK2MVX AMi2`2bi BM bQ+B�H Q++mT�iBQMb
+Q``2H�i2/ 2bT2+B�HHv ?B;? rBi? 1ti`�p2`bBQM U`4Xjk 7Q` K2M �M/ `4XjR 7Q` rQK2MVX AMi2`2bi
BM 2Mi2`T`BbBM; Q++mT�iBQMb r�b M2;�iBp2Hv `2H�i2/ iQ L2m`QiB+BbK U`4@XR3 7Q` K2M �M/ `4@Xky
7Q` rQK2MV #mi TQbBiBp2Hv rBi? 1ti`�p2`bBQM U`4X99 7Q` K2M �M/ `4XjN 7Q` rQK2MVX AMi2`2bi
BM +QMp2MiBQM�H Q++mT�iBQMb +Q``2H�i2/ rBi? *QMb+B2MiBQmbM2bb U`4Xjy 7Q` K2M �M/ `4XkR 7Q`
rQK2MV- PT2MM2bb iQ 2tT2`B2M+2 U`4Xy8 7Q` K2M �M/ `4XRe 7Q` rQK2MV- �M/ 1ti`�p2`bBQM
7Q` K2M U`4XReV- �b r2HH �b M2;�iBp2Hv rBi? L2m`QiB+BbK U`4@XRk 7Q` K2M �M/ `4@Xyd 7Q`
rQK2MVX G�`bQM 2i �HX UkyykV 7QmM/ }p2 bB;MB}+�Mi +Q``2H�iBQM /Bz2`2M+2b #2ir22M K2M
�M/ rQK2M, `2�HBbiB+ Q++mT�iBQMb �M/ PT2MM2bb r2`2 QMHv +Q``2H�i2/ 7Q` rQK2M- �`iBbiB+
Q++mT�iBQMb �M/ L2m`QiB+BbK r2`2 QMHv +Q``2H�i2/ 7Q` K2M- +QMp2MiBQM�H Q++mT�iBQMb �M/
1ti`�p2`bBQM r2`2 QMHv +Q``2H�i2/ 7Q` K2M- +QMp2MiBQM�H Q++mT�iBQMb �M/ PT2MM2bb r2`2
KQ`2 ?B;?Hv +Q``2H�i2/ 7Q` rQK2M- �M/ +QMp2MiBQM�H Q++mT�iBQMb �M/ *QMb+B2MiBQmbM2bb r2`2
KQ`2 TQbBiBp2Hv +Q``2H�i2/ 7Q` K2MX h?Bb `2bmHib bm;;2bi � `2H�iBQM #2ir22M T2`bQM�HBiv i`�Bib
�M/ BMi2`2bib 7Q` rQK2M �M/ K2MX

aQQM �7i2`- JQmMi 2i �HX Ukyy8V +�``B2/ �MQi?2` K2i�@�M�HvbBb �M/ `2THB+�i2/ G�`bQM 2i �HX
UkyykV `2bmHibX JQmMi 2i �HX Ukyy8V /B/ MQi bTHBi i?2B` b�KTH2 #v b2tf;2M/2` #mi- Qmi Q7 i?2 jy
+Q``2H�iBQMb #2ir22M i?2 "B; 6Bp2 �M/ _A�a1*- i?2v 7QmM/ i?2 b�K2 7Qm` +Q``2H�iBQMb i?�i
bm`T�bb2/ Xky BM G�`bQM 2i �HX UkyykV, 2ti`�p2`bBQM �M/ 2Mi2`T`BbBM; U`4X9y- �HH +Q``2H�iBQMb
T I XyRV- QT2MM2bb iQ 2tT2`B2M+2 �M/ �`iBbiB+ U`4X9RV- 2ti`�p2`bBQM �M/ bQ+B�H U`4XkNV- �b
r2HH �b- QT2MM2bb iQ 2tT2`B2M+2 �M/ BMp2biB;�iBp2 U`4Xk8VX h?2`27Q`2- i?2`2 �`2 QMHv � 72r
KQ/2`�i2 +Q``2H�iBQMb #2ir22M _A�a1* +�i2;Q`B2b �M/ T2`bQM�HBiv �i i?2 /QK�BM H2p2HX

G�`bQM 2i �HX UkyykV �M/ JQmMi 2i �HX Ukyy8V �`;m2 i?�i T2`bQM�HBiv /QK�BMb �M/ _A�a1*
+�i2;Q`B2b Kmbi #2 /Bz2`2Mi +QMbi`m+ib- 7Q` MQM2 Q7 i?2 7Q`K2` 2tTH�BM2/ KQ`2 i?�M j9W Q7
i?2 H�ii2`Ƕb p�`B�M+2X Pi?2` bim/B2b K�F2 bBKBH�` +H�BKb QM i?2 #�bBb i?�i _A�a1* +�i2;Q`B2b
�`2 KQ`2 bi�#H2 /m`BM; +?BH/?QQ/ �M/ vQmM; �/mHi?QQ/ i?�M T2`bQM�HBiv i`�Bib U2X;X, >Qz
2i �HX- kykyc GQr 2i �HX- kyy8VX >Qr2p2`- >QHH�M/ ?BKb2H7 /2}M2/ _A�a1* +�i2;Q`B2b �b
T2`bQM�HBiv BMp2MiQ`B2b �M/ `2b2�`+? ?�b b?QrM � +2`i�BM Qp2`H�T #2ir22M i?2 irQX :Bp2M

R8N



i?�i i?2 `2H�iBQMb?BT #2ir22M T2`bQM�HBiv �M/ _A�a1* +�i2;Q`B2b Bb HBF2Hv iQ #2 +QM7QmM/2/-
Bi KB;?i #2 `2/mM/�Mi iQ bim/v T2`bQM�HBiv /Bz2`2M+2b �+`Qbb Q++mT�iBQMb r?2M i?Bb �`2
+Q/2/ BMiQ _A�a1* +�i2;Q`B2bX

AM +QM+HmbBQM- 2ti2MbBp2 `2b2�`+? ?�b b?QrM i?�i Q++mT�iBQMb �ii`�+i T2QTH2 rBi? bT2+B}+
T2`bQM�HBiv i`�BibX >Qr2p2`- T`2pBQmb `2b2�`+? ?�b i?`22 K�BM /`�r#�+FbX 6B`biHv- KQbi
`2b2�`+? ?�b mb2/ _A�a1* +�i2;Q`B2b- r?B+? b22K iQ Qp2`H�T rBi? T2`bQM�HBiv K2�bm`2bX
a2+QM/Hv- `2;�`/H2bb Q7 i?Bb Qp2`H�T- _A�a1* +�i2;Q`B2b +�MMQi #2 /B`2+iHv i`�MbH�i2/ BMiQ
�+im�H Q++mT�iBQMbX G�biHv- T`2pBQmb `2b2�`+? ?�b QMHv mb2/ i?2 "B; 6Bp2 KQ/2H �i i?2 /QK�BM
H2p2H r?B+?- �b /Bb+mbb2/ BM *?�Ti2` 9- KB;?i MQi #2 +QKT`2?2MbBp2 2MQm;? �M/ +�M Q#b+m`2
T�ii2`Mb �i HQr2` H2p2Hb Q7 �;;`2;�iBQMX h?Bb bim/v �BKb iQ i�+FH2 i?2b2 HBKBi�iBQMb �b r2HH
�b iQ 2tT�M/ i?Bb `2b2�`+? #v QT2`�iBQM�HBxBM; Q++mT�iBQMb MQi QMHv �b Q++mT�iBQM�H }2H/
UBX2X ah1J pbX LQM@ah1JV- #mi �HbQ �b Q++mT�iBQM�H Q`B2Mi�iBQM UBX2X S`2/B;2`Ƕb T2QTH2@
i?BM;b /BK2MbBQMVX

6B;m`2 eXR
_2T`2b2Mi�iBQM Q7 >QHH�M/Ƕb _A�a1* �M/ S`2/B;2`Ƕb /BK2MbBQMbX
LQi2b, 6B;m`2 i�F2M 7`QK Ǵ.BK2MbBQMb mM/2`HvBM; >QHH�M/Ƕb ?2t�;QM, JBbbBM; HBMF #2ir22M
BMi2`2bib �M/ Q++mT�iBQMb\Ǵ #v .X CX S`2/B;2`- RN3k- CQm`M�H Q7 oQ+�iBQM�H "2?�pBQ`- kRUjV-
TXkey U?iiT,ff/QBXQ`;fRyXRyRefyyyR@3dNRU3kVNyyje@dVX

Rey



eXRX9 S2QTH2 pbX h?BM;b

S`2/B;2` URN3kV 7QmM/ i?�i _A�a1* +�i2;Q`B2b +QmH/ #2 7�+iQ`@�M�Hvx2/ BMiQ irQ #v@TQH�`
/BK2MbBQMb `2T`2b2MiBM; Q++mT�iBQM�H Q`B2Mi�iBQM, T2QTH2@i?BM;b �M/ /�i�@B/2�b U6B;m`2 eXRVX
h?2 H�ii2` /BK2MbBQM BM7Q`Kb �#Qmi DQ#b i?�i `2Hv QM T`2@2tBbiBM; BM7Q`K�iBQM �b QTTQb2/
iQ +`2�iBM; �M/ /2p2HQTBM; M2r +QM+2TibX h?2 T2QTH2@i?BM;b /BK2MbBQM `2~2+ib i?2 /2;`22
iQ r?B+? bQ+B�HBxBM; U2X;X, rQ`FBM; rBi? Q` /B`2+iBM; i2�Kb- K22iBM; +HB2Mib- 2i+V Bb KQ`2
`2H2p�Mi i?�M rQ`FBM; rBi? Q#D2+ib Q` K�+?BM2`vX S2QTH2@Q`B2Mi2/ DQ#b �`2 `2H�i2/ iQ >QH@
H�M/Ƕb 2Mi2`T`BbBM;- bQ+B�H �M/ �`iBbiB+ Q++mT�iBQMbc r?BH2 i?BM;b@Q`B2Mi2/ DQ#b �`2 +HQb2` iQ
+QMp2MiBQM�H- `2�HBbiB+- �M/ BMp2biB;�iBp2 Q++mT�iBQMbX :Bp2M i?2 T`2pBQmbHv `2pB2r2/ +Q``2@
H�iBQMb #2ir22M T2`bQM�HBiv �M/ _A�a1* +�i2;Q`B2b- T2QTH2@Q`B2Mi2/ Q++mT�iBQMb �`2 HBF2Hv
iQ #2 TQbBiBp2Hv +Q``2H�i2/ iQ 1ti`�p2`bBQM �M/ PT2MM2bb- r?BH2 i?BM;b@Q`B2Mi2/ Q++mT�iBQMb
K�v #2 TQbBiBp2Hv +Q``2H�i2/ iQ *QMb+B2MiBQmbM2bb �M/ PT2MM2bbX "Qi? T2QTH2@Q`B2Mi2/ �M/
i?BM;b@Q`B2Mi2/ Q++mT�iBQMb KB;?i +Q``2H�i2 M2;�iBp2Hv rBi? L2m`QiB+BbKX

am#b2[m2Mi `2b2�`+? b?Qr2/ i?�i- mMHBF2 i?2 /�i�@B/2�b /BK2MbBQM- T2QTH2@i?BM;b Q++mT�@
iBQM�H Q`B2Mi�iBQM +Q``2H�i2/ bi`QM;Hv rBi? b2tf;2M/2`X _2b2�`+? ?�b b?QrM i?�i rQK2M
;`�pBi�i2 �`QmM/ T2QTH2@Q`B2Mi2/ Q++mT�iBQMb �M/ K2M iQr�`/b i?BM;b@Q`B2Mi2/ Q++mT�iBQMb
UGBTT�- RNN3c >mbi�/ 2i �HX- kykyc am 2i �HX- kyyNVX GBTT� URNN3V 7QmM/ i?�i i?2 2z2+i bBx2b
7Q` b2tf;2M/2` /Bz2`2M+2b BM i?2 T2QTH2@i?BM;b Q`B2Mi�iBQM �+`Qbb i?`22 Q7 ?Bb bim/B2b r2`2
?B;?2` i?�M RXkyX h?Bb Bb �KQM; i?2 H�`;2bi b2tf;2M/2`@/Bz2`2M+2 2z2+i bBx2b 2p2` 7QmM/ UGm@
#BMbFB- kyyyV #mi Bi KB;?i #2 BM~�i2/ /m2 iQ i?2 �;;`2;�iBQM Q7 _A�a1* b+�H2b r?B+? �H`2�/v
T`2b2Mi H�`;2 b2tf;2M/2` /Bz2`2M+2bX AM � `2+2Mi K2i�@�M�HvbBb- >Qz 2i �HX UkyR3V b?Qr2/
i?�i b2tf;2M/2` /Bz2`2M+2b BM T2QTH2@i?BM;b /BK2MbBQMb rB/2M /m`BM; b2+QM/�`v b+?QQH- T`2@
+Bb2Hv r?2M bim/2Mib K�F2 `2H2p�Mi +?QB+2b �#Qmi i?2B` 2/m+�iBQM�H }2H/bX >Qr2p2`- i?Bb ;�T
M�``Qrb �+`Qbb �/mHi?QQ/- r?2M rQK2M #2+QK2 KQ`2 �ii`�+i2/ iQ i?BM;b@Q`B2Mi2/ Q++mT�@
iBQMb �M/ K2M BM+`2�b2 i?2B` T`272`2M+2 7Q` T2QTH2@Q`B2Mi2/ Q++mT�iBQMb U>Qz 2i �HX- kyR3VX
aiBHH- GBTT� 2i �HX UkyR9V �`;m2/ i?�i- BM /2p2HQT2/ +QmMi`B2b- b2tf;2M/2` b2;`2;�iBQM #2ir22M
T2QTH2@ �M/ i?BM;b@Q`B2Mi2/ Q++mT�iBQMb Bb H�`;2` i?�M �+`Qbb Q++mT�iBQM�H bi�imbX _2+2MiHv-
GmQiQ UkykyV b?Qr2/ i?�i i?Bb i2M/2M+v Bb 2p2M T`2b2Mi BM b+B2MiB}+ Tm#HBb?BM;- r?2`2 KQ`2

ReR



rQK2M Tm#HBb? BM T2QTH2@Q`B2Mi2/ }2H/b �M/ KQ`2 K2M BM i?BM;b@Q`B2Mi2/ }2H/bX �HiQ;2i?2`-
i?2b2 `2b2�`+? }M/BM;b bm;;2bi i?�i Q++mT�iBQM�H Q`B2Mi�iBQM UBX2X S`2/B;2`Ƕb T2QTH2@i?BM;b
/BK2MbBQMV Bb �M BKTQ`i�Mi T`2/B+iQ` Q7 b2tf;2M/2` /Bz2`2M+2b BM i?2 H�#Q` K�`F2iX

eXRX8 P++mT�iBQM�H }2H/ pbX P++mT�iBQM�H Q`B2Mi�iBQM

h?2 mM2[m�H b2tf;2M/2`@`2T`2b2Mi�iBQM BM T2QTH2 pbX i?BM;b Q++mT�iBQMb- �b r2HH �b BM ah1J
pbX MQM@ah1J TQbBiBQMb- H2�/ K�Mv `2b2�`+?2`b iQ ?vTQi?2bBx2 i?�i i?2 ah1J pbX MQM@ah1J
/BpB/2 KB``Q`b i?2 T2QTH2@i?BM;b /BK2MbBQM U2X;X, GBTT� 2i �HX- kyR9c ai2r�`i@qBHHB�Kb �M/
>�Hb2v- kykRVX hQ Kv FMQrH2/;2- 72r bim/B2b ?�p2 i2bi2/ i?Bb ?vTQi?2bBb /B`2+iHvX >2M+2-
r2 +�M QMHv `2Hv QM i?2 BM/B`2+i BM7Q`K�iBQM i?�i bQK2 bim/B2b T`QpB/2X

6Q` BMbi�M+2- >mbi�/ 2i �HX UkykyV `2TQ`i2/ i?�i T2QTH2@Q`B2Mi2/ Q++mT�iBQMb +Q``2H�i2
bi`QM;Hv rBi? p2`#�H /2K�M/b U`4X3eV �M/ r2�FHv rBi? K�i?2K�iB+�H@/2K�M/b U`4@XReVX
:Bp2M i?�i- 7`QK � vQmM; �;2- rQK2M i2M/ iQ QmiT2`7Q`K K2M BM p2`#�H i�bFb U"2M#Qr
2i �HX- kyyyc aiQ2i �M/ :2�`v- kyRj- kyR3V �M/ i?�i i?2`2 Bb � bi`QM; HBMF #2ir22M �#BHBiB2b
�M/ BMi2`2bib Ub22 *?�Ti2` jV- i?2B` `2bmHib bm;;2bi2/ i?�i rQK2M �`2 KQ`2 bmBi2/ iQ
T2QTH2@Q`B2Mi2/ Q++mT�iBQMbX JQ`2Qp2`- i?Bb +QmH/ K2�M i?�i i?2`2 Bb � H�i2Mi 7�+iQ` HBF2
+Q;MBiBp2 �#BHBiB2b +QMi`B#miBM; iQ i?2 b2tf;2M/2` /BpB/2 BM #Qi? Q++mT�iBQM�H }2H/ �M/
Q`B2Mi�iBQMX

>Qr2p2`- >mbi�/ 2i �HX UkykyV �HbQ 7QmM/ i?�i i?BM;b@Q`B2Mi2/ Q++mT�iBQMb r2`2 bi`QM;Hv
M2;�iBp2Hv `2H�i2/ iQ p2`#�H@/2K�M/b U`4@X3kV- #mi /B/ MQi bB;MB}+�MiHv +Q``2H�i2 iQ
K�i?2K�iB+�H@/2K�M/bX >2M+2- K�i?2K�iB+�HHv /2K�M/BM; Q++mT�iBQMb r2`2 +QKT�iB#H2
rBi? #Qi?- i?BM;b �M/ T2QTH2@Q`B2Mi2/ Q++mT�iBQMbX �//BiBQM�HHv- GBTT� 2i �HX UkyR9V �bF2/
d3 +QHH2;2 bim/2Mib iQ `�i2 i?2 Q`B2Mi�iBQM Q7 ey Q++mT�iBQMb �M/ 7QmM/ i?�i +2`i�BM Q++m@
T�iBQMb- 2bT2+B�HHv i?Qb2 `2H�i2/ iQ #BQHQ;v- r2`2 7�B`Hv /Bbi`B#mi2/ �+`Qbb i?2 T2QTH2@i?BM;b
bT2+i`mKX hQ;2i?2`- i?2b2 irQ bim/B2b bm;;2bib i?�i T2QTH2@ Q` i?BM;b@Q`B2Mi2/ Q++mT�iBQMb
KB;?i #2 7QmM/ rBi?BM i?2 b�K2 Q++mT�iBQM�H }2H/X AM Qi?2` rQ`/b- Bi Bb TQbbB#H2 i?�i i?2
Q++mT�iBQM�H Q`B2Mi�iBQM /BK2MbBQM Bb M2bi2/ rBi?BM i?2 ah1J pbX LQM@ah1J /BpB/2X

Rek



eXRXe 1pB/2M+2 QM T2`bQM�HBiv /Bz2`2M+2b #2ir22M �+im�H 2/m+�@

iBQM�H �M/ Q++mT�iBQM�H +�``22`b

62r bim/B2b ?�p2 +QKT�`2/ T2`bQM�HBiv �+`Qbb �+im�H 2/m+�iBQM�H Q` Q++mT�iBQM�H }2H/bX amK@
K�`BxBM; i?2B` `2bmHib Bb MQi �M 2�bv i�bF- 7Q` i?2`2 Bb M2Bi?2` +QMp2`;2M+2 BM i?2 T2`bQM�HBiv
BMp2MiQ`B2b- MQ` QM i?2 QT2`�iBQM�HBx�iBQM Q7 mMBp2`bBiv bim/B2b Q` i?2 Q++mT�iBQM�H }2H/b #2@
BM; mb2/ U.2 6`mvi �M/ J2`pB2H/2- RNNec o2/2H- kyReVX �b rBi? Q++mT�iBQMb- bQK2 bim/B2b
mb2 #�+?2HQ` iBiH2b U2X;X, *H�`B�M�- kyRdV #mi Qi?2`b `2+�i2;Q`Bx2 i?2K BMiQ _A�a1* U2X;X,
E�m7K�M 2i �HX- kyRjVX _2bmHib �HbQ p�`v /2T2M/BM; QM r?B+? }2H/b �`2 BM+Hm/2/ �M/ +QK@
T�`2/ Ĝ 2X;X, bQ+B�H b+B2M+2b bim/2Mib BM .2 6`mvi �M/ J2`pB2H/2 URNNeV b+Q`2/ i?2 ?B;?2bi
BM QT2MM2bb #mi i?2v KB;?i ?�p2 b+Q`2/ HQr2` i?�M �`ib bim/2Mib ?�/ i?2v #22M +QMbB/2`2/
HBF2 BM EHBM2 �M/ G�T?�K URNNkVX

_2+2MiHv o2/2H UkyReV /B/ � HBi2`�im`2 `2pB2r QM T2`bQM�HBiv /Bz2`2M+2b �+`Qbb mMBp2`bBiv
/2;`22bX h?2v 7QmM/ K2/BmK 2z2+i bBx2b BM 1ti`�p2`bBQM- rBi? bim/2Mib BM 1+QMQKB+b- G�r-
SQHBiB+�H a+B2M+2b- �M/ J2/B+BM2 b+Q`BM; ?B;?2` i?�M i?Qb2 BM �`ib- >mK�MBiB2b �M/ a+B2M+2bX
PM i?2 Qi?2` ?�M/- L�im`�H a+B2M+2b i2M/ iQ b+Q`2 ?B;?2` BM �;`22�#H2M2bb U.2 6`mvi �M/
J2`pB2H/2- RNNec _m#BMbi2BM- kyy8VX o2/2H UkyReVǶb HBi2`�im`2 `2pB2r `2THB+�i2/ i?Bb }M/BM;- BM
�//BiBQM iQ 72r K2/BmK 2z2+i bBx2b b?QrBM; i?�i G�r- "mbBM2bb- �M/ 1+QMQKB+b b+Q`2/ HQr2`
BM �;`22�#H2M2bb +QKT�`2/ iQ rBi? J2/B+BM2- Sbv+?QHQ;v- a+B2M+2b- �`ib- �M/ >mK�MBiB2bX
_2;�`/BM; L2m`QiB+BbK- bim/2Mib BM �`ib- >mK�MBiB2b- Sbv+?QHQ;v- 1+QMQKB+b- �M/ "mbBM2bb
b+Q`2 ?B;?2` i?�M i?Qb2 BM BM 1M;BM22`BM;- G�r- �M/ a+B2M+2b Uo2/2H- kyReVX 1pB/2M+2 bm;;2bib
2M;BM22`b b+Q`2 ?B;?2` BM *QMb+B2MiBQmbM2bb U*H�`B�M�- kyRdc .2 6`mvi �M/ J2`pB2H/2- RNNec
EHBM2 �M/ G�T?�K- RNNkVX o2/2H UkyReVǶb �HbQ 7QmM/ K2/BmK 2z2+i bBx2b rBi? �`ib �M/
>mK�MBiB2b b+Q`BM; HQr2` BM *QMb+B2MiBQmbM2bb i?�M a+B2M+2b- G�r- 1+QMQKB+b- 1M;BM22`BM;-
J2/B+BM2- �M/ Sbv+?QHQ;vX *QMi`�`v iQ 2tT2+i�iBQMb- MQi �HH bim/B2b `2TQ`i2/ �`ib �b i?2
KQbi PT2M iQ 2tT2`B2M+2 U.2 6`mvi �M/ J2`pB2H/2- RNNec _m#BMbi2BM- kyy8VX o2/2H UkyReV
7QmM/ K2/BmK iQ H�`;2 2z2+i bBx2b rBi? >mK�MBiB2b- �`ib- Sbv+?QHQ;v- �M/ SQHBiB+�H a+B2M+2b
b+Q`BM; ?B;?2` i?�M 1+QMQKB+b- 1M;BM22`BM;- G�r- �M/ a+B2M+2bX
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AM �++Q`/�M+2 rBi? i?2b2 `2bmHib- bim/B2b +QKT�`BM; T2QTH2 �+`Qbb Q++mT�iBQMb ?�p2 �HbQ
b?QrM i?�i /Bz2`2Mi DQ#b �ii`�+i bT2+B}+ T2`bQM�HBiv T`Q}H2bX P? 2i �HX UkyR3V- 7Q` BMbi�M+2-
+QKT�`2/ i?2 T2`bQM�HBiv T`Q}H2b Q7 `2+2MiHv ?B`2/ K2K#2`b �i � T?�`K�+2miB+�H �M/ � #�MF@
BM; +QKT�Mv �M/ 7QmM/ i?�i i?2v r2`2 2bT2+B�HHv /Bz2`2Mi BM L2m`QiB+BbK U/4Xj9V- PT2MM2bb
U/4XR9V- �M/ *QMb+B2MiBQmbM2bb U/4XRyV- #mi H2bb bQ BM 1ti`�p2`bBQM U/4Xy8V �M/ �;`22�#H2@
M2bb U/4@XyRVX GBTT� UkyRyV- 7QmM/ i?�i �i �M BM/BpB/m�H H2p2H �M/ +QMi`QHHBM; 7Q` b2tf;2M/2`-
K�H2@T`272``2/ Q++mT�iBQMb �ii`�+i2/ BM/BpB/m�Hb rBi? HQr2` H2p2Hb Q7 1ti`�p2`bBQM- L2m`QiB@
+BbK- �M/ �;`22�#H2M2bbX "Qi? TB2+2b Q7 `2b2�`+? b?Qr i?�i /Bz2`2Mi Q++mT�iBQM�H }2H/b
�ii`�+i T2QTH2 rBi? bT2+B}+ T2`bQM�HBiv T`Q}H2bX �//BiBQM�HHv- EBM; 2i �HX UkyRdV 7QmM/ i?�i
2KTHQv22b rQ`FBM; rBi?BM i?2 b�K2 Q++mT�iBQM�H }2H/ i2M/ iQ ?�p2 KQ`2 bBKBH�` T2`bQM�HBiv
i`�Bib +QKT�`2/ iQ Qi?2` Q++mT�iBQM�H }2H/bX

eXRXd amKK�`v �M/ ?vTQi?2b2b

6`QK �M 2�`Hv �;2- K2M �M/ rQK2M BM+HBM2 iQr�`/ /Bz2`2Mi 2/m+�iBQM�H �M/ Q++mT�iBQM�H
}2H/bX h?2 7�+i i?�i rQK2M �`2 Qp2``2T`2b2Mi2/ BM LQM@ah1J �M/ T2QTH2@Q`B2Mi2/ Q++m@
T�iBQMb ?�b H2�/ 2tT2`ib iQ bm;;2bi i?�i i?2b2 /Bz2`2M+2b +QmH/ #2 /m2 iQ bQK2 `2�bQM�#Hv
bi�#H2 Tbv+?QHQ;B+�H +?�`�+i2`BbiB+bX 6Q` BMbi�M+2- rQK2M K�v T`272` Q++mT�iBQMb BMpQHpBM;
KQ`2 bQ+B�HBxBM; #2+�mb2 i?2v b+Q`2 ?B;?2` i?�M K2M BM T2`bQM�HBiv i`�Bib bmTTQ`iBM; bQ+B�H
bFBHHb HBF2 1ti`�p2`bBQM �M/ �;`22�#H2M2bbX

S2`bQM�HBiv /Bz2`2M+2b �+`Qbb Q++mT�iBQMb ?�p2 #22M i?Q`Qm;?Hv bim/B2/X >Qr2p2`- KQbi
bim/B2b ?�p2 `2@+�i2;Q`Bx2/ Q++mT�iBQMb BMiQ >QHH�M/Ƕb _A�a1* +�i2;Q`B2b `�i?2` i?�M mb@
BM; �+im�H Q++mT�iBQM�H iBiH2bX �+im�H Q++mT�iBQMb +QmH/ #2 QT2`�iBQM�HBx2/ BM i2`Kb Q7
Q++mT�iBQM�H }2H/ U2X;X, ah1J pbX LQM@ah1JV Q` Q`B2Mi�iBQM UBX2X S`2/B;2`Ƕb T2QTH2@i?BM;b
/BK2MbBQMVX h?2b2 +�i2;Q`Bx�iBQM bvbi2Kb �`2 Q7i2M +QMbB/2`2/ BMi2`+?�M;2�#H2 U2X;X, GBTT�
2i �HX- kyR9c ai2r�`i@qBHHB�Kb �M/ >�Hb2v- kykRV #mi- iQ Kv FMQrH2/;2- MQ �ii2KTib ?�p2
#22M K�/2 iQ mM/2`bi�M/ i?2 `2H�iBQM #2ir22M i?2 irQX

S`2pBQmb `2b2�`+? ?�b 7Q+mb2/ QM T2`bQM�HBiv /Bz2`2M+2b �i i?2 /QK�BM H2p2H r?B+? KB;?i
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Q#b+m`2 T2`bQM�HBiv /Bz2`2M+2b �i HQr2` H2p2Hb Q7 �;;`2;�iBQM Ub22 *?�Ti2` 9VX *?�Ti2` 8
b2`p2b �b �M 2t�KTH2 Q7 ?Qr b2t /Bz2`2M+2b �i i?2 /QK�BM H2p2H �`2 �p2`�;2/ Qmi �M/ b22K
bK�HH2` i?�M r?�i i?2v �`2X AM i?Bb b2Mb2- mbBM; Mm�M+2b +QmH/ #2 +QMbB/2`2/ i?2 QTiBK�H
H2p2H Q7 ;`�MmH�`BivX >Qr2p2`- Mm�M+2b �b � T2`bQM�HBiv K2�bm`2 �`2 MQi �b 2bi�#HBb?2/ v2iX
h?2`27Q`2- mbBM; #Qi? 7�+2ib �M/ Mm�M+2b rQmH/ T`QpB/2 � KQ`2 +H2�` �M/ /2i�BH2/ �++QmMi
Q7 i?2 T2`bQM�HBiv /Bz2`2M+2b #2ir22M Q++mT�iBQMbX

AM i?Bb bim/v r2 �BK iQ i2bi T2`bQM�HBiv /Bz2`2M+2b �i 7�+2i �M/ Mm�M+2 H2p2H- mbBM; �+im�H
Q++mT�iBQMb +�i2;Q`Bx2/ �++Q`/BM; iQ i?2B` }2H/ �M/ i?2B` Q`B2Mi�iBQMX �++Q`/BM; iQ T`2pBQmb
`2b2�`+?- r2 ?vTQi?2bBx2 i?�i,

Ç >vTQi?2bBb R U>RV, A7 i?2 mM2p2M b2tf;2M/2` `2T`2b2Mi�iBQM BM +2`i�BM Q++mT�iBQM�H
}2H/b r�b BM~m2M+2/ #v bQK2 bi�#H2 +?�`�+i2`BbiB+b HBF2 T2`bQM�HBiv- i?2 T2`bQM�HBiv
i`�Bib /Bz2`2MiB�iBM; K2M �M/ rQK2M b?QmH/ �HbQ b?Qr T`QKBM2Mi /Bz2`2M+2b #2ir22M
i?2b2 Q++mT�iBQM�H }2H/bX AM Qi?2` rQ`/b- T2`bQM�HBiv /Bz2`2M+2b �+`Qbb Q++mT�iBQMb
b?QmH/ KB``Q` b2tf;2M/2` /Bz2`2M+2b BM T2`bQM�HBivX

Ç >vTQi?2bBb k U>kV, :Bp2M i?�i i?2 Q++mT�iBQM�H Q`B2Mi�iBQM /BK2MbBQM US`2/B;2`Ƕb
T2QTH2@i?BM;bV +QmH/ #2 M2bi2/ rBi?BM i?2 Q++mT�iBQM�H }2H/ UBX2X ah1J pbX LQM@
ah1JV /BpB/2- /Bz2`2M+2b BM T2`bQM�HBiv i`�Bib �+`Qbb Q++mT�iBQM�H Q`B2Mi�iBQMb rBHH
#2 ;`2�i2` i?�M i`�Bi /Bz2`2M+2b #2ir22M ah1J pb LQM@ah1JX

h?2b2 [m2biBQMb rBHH #2 BMp2biB;�i2/ �+`Qbb irQ bim/B2b mbBM; BM/2T2M/2Mi b�KTH2b 7`QK
1biQMB� Uaim/v RVc �b r2HH �b *?BM� �M/ i?2 lE Uaim/v kVX
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eXk aim/v R

eXkXR J2i?Q/b

eXkXRXR a�KTH2

.�i� r2`2 `2i`B2p2/ 7`QK i?2 1biQMB�M :2MQK2 *2Mi`2 U1:*V Q7 i?2 lMBp2`bBiv Q7 h�`im
BM+Hm/BM; Qp2` 8R yyy T�`iB+BT�Mib `2T`2b2Mi�iBp2 Q7 i?2 1biQMB�M TQTmH�iBQM U7Q` /2i�BHb b22
rrrX#BQ#�MFX22VX JQbi T�`iB+BT�Mib r2`2 `�M/QKHv `2+`mBi2/ #v i?2B` T?vbB+B�Mb- �Hi?Qm;?
pQHmMi22`b r2`2 �HbQ BM+Hm/2/X S�`iB+BT�Mib bB;M2/ � +QMb2Mi 7Q`K U�p�BH�#H2 �i rrrX#BQ#�MFX
22V �M/ +QKTH2i2/ � +QKTmi2`@�bbBbi2/ T2`bQM�H BMi2`pB2rX � bm#b2i Q7 Qp2` j kyy `�M/QKHv
b2H2+i2/ T�`iB+BT�Mib r2`2 �bF2/ iQ �//BiBQM�HHv }HH BM � b2H7@`2TQ`i T2`bQM�HBiv [m2biBQMM�B`2X

eXkXRXk J�i2`B�Hb

S2`bQM�HBivX S�`iB+BT�Mib +QKTH2i2/ i?2 1biQMB�M p2`bBQM Q7 i?2 L1P@SA@j U.2 6`mvi 2i �HX-
kyyNc J+*`�2 2i �HX- kyy8V r?B+? Bb � bHB;?iHv KQ/B}2/ �M/ KQ`2 `2�/�#H2 p2`bBQM Q7 i?2
_2pBb2/ L1P S2`bQM�HBiv AMp2MiQ`v UL1P@SA@_- *Qbi� �M/ J+*`�2- RNNk#VX h?2 L1P@SA@
j ?�b k9y Bi2Kb QM � 8@TQBMi GBF2`i b+�H2 `�M;BM; 7`QK ǳ+QKTH2i2Hv /Bb�;`22Ǵ iQ ǳ+QKTH2i2Hv
�;`22ǴX Ai2Kb +�M #2 ;`QmT2/ BMiQ jy T2`bQM�HBiv 7�+2ib r?B+? +�M �HbQ #2 bmKK�`Bx2/ BMiQ
i?2 "B; 6Bp2 /QK�BMb- bm+? i?�i 2�+? /QK�BM b+Q`2 Bb � +QKTQbBi2 Q7 bBt 7�+2i b+Q`2bX AM
�//BiBQM- BM7Q`K�Mib +HQb2 iQ i?2 T�`iB+BT�Mib U2X;X, T�`2Mib- T�`iM2`b- 2i+XV r2`2 �bF2/
iQ +QKTH2i2 i?2 1biQMB�M p2`bBQM Q7 i?2 L1P@SA@j �b B7 i?2v r2`2 i?2 T�`iB+BT�MiX �HHBF
2i �HX UkyRyV 7QmM/ H�`;2 +QMp2`;2M+2 #2ir22M b2H7 �M/ BM7Q`K�Mi T2`bQM�HBiv b+Q`2b �+`Qbb
+mHim`2bX JQ`2Qp2`- J+*`�2 URNN9V �/pB+2/ i?2 +QK#BM�iBQM Q7 b2H7 �M/ BM7Q`K�Mi@`2TQ`i2/
T2`bQM�HBiv b+Q`2b iQ 2M?�M+2 K2�bm`2K2Mi `2HB�#BHBivX h?2`27Q`2 r2 mb2/ #Qi? b2H7 �M/
BM7Q`K�Mi@`2TQ`i2/ T2`bQM�HBiv b+Q`2b BM Qm` �M�Hvb2bX

P++mT�iBQM�H }2H/X S�`iB+BT�MibǶ b2H7@`2TQ`i2/ DQ# iBiH2b r2 `2@+Q/2/ iQ K�i+? i?2 kyy3 p2`@
bBQM Q7 i?2 AMi2`M�iBQM�H ai�M/�`/ *H�bbB}+�iBQM Q7 P++mT�iBQMb UAa*P@y3VX Aa*P@y3 ;`QmTb
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DQ#b BMiQ i2M #`Q�/ +�i2;Q`B2b �++Q`/BM; iQ Q++mT�iBQM�H H2p2H r?B+? Bb ;2M2`�HHv /2i2`KBM2/
#v i?2 2/m+�iBQM [m�HB}+�iBQM M22/2/X h?2`2 r2`2 irQ `2[mBbBi2b iQ b2H2+i i?2 T`Q72bbBQM�H
�M/ i2+?MB+�H Q++mT�iBQMb i?�i r2`2 mb2/ `2[mB`2/ 7Q`K�H 2/m+�iBQM UBX2X mMBp2`bBiv bim/B2b Q`
pQ+�iBQM�H 2/m+�iBQMV �b HQM; �b i?2v r2`2 2�bBHv B/2MiB}�#H2 �b T2`i�BMBM; iQ 2Bi?2` ah1J
Q` LQM@ah1JX H2�pBM; �bB/2 �K#B;mQmb ;`QmTb HBF2 ǳmMBp2`bBiv i2�+?2`bǴ- ǳbTQ`ib b+B2M+2Ǵ
Ub22 h�#H2 eXRVX �//BiBQM�HHv- Q++mT�iBQMb BM r?B+? b2tf;2M/2`@`2T`2b2Mi�iBQM r�b `2H�i2/
iQ +QM7QmM/BM; p�`B�#H2b HBF2 T?vbB+�H bi`2M;i? r2`2 �HbQ 2t+Hm/2/ U2X;X, KBMBM;VX

h�#H2 eXR
:`QmTBM; Q7 Aa*P +Q/2b BMiQ ah1J �M/ LQM@ah1J Q++mT�iBQMb

:`QmTBM; S`Q72bbBQM�Hb U*�i2;Q`vB2b Ryyy
iQ RNNN BM Aa*P@y3V

h2+?MB+B�Mb �M/ �bbQ+B�i2 S`Q72b@
bBQM�Hb U*�i2;Q`vB2b kyyy iQ jNNN
BM Aa*P@y3V

ah1J

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

kR a+B2M+2 �M/ 1M;BM22`BM; S`Q@
72bbBQM�Hb

jRR S?vbB+�H �M/ 1M;BM22`BM; a+B@
2M+2 h2+?MB+B�Mb

kRR S?vbB+�H �M/ 1�`i? a+B2M+2
S`Q72bbBQM�Hb

jRk JBMBM;- J�Mm7�+im`BM; �M/
*QMbi`m+iBQM amT2`pBbQ`b

kRk J�i?2K�iB+B�Mb- �+im�`B2b
�M/ ai�iBbiB+B�Mb

jRj S`Q+2bb *QMi`QH h2+?MB+B�Mb

kR9 1M;BM22`BM; S`Q72bbBQM�Hb
U2t+Hm/BM; 1H2+i`Qi2+?MQHQ;vV

jR8 a?BT �M/ �B`+`�7i *QMi`QHH2`b
�M/ h2+?MB+B�Mb

kR8 1H2+i`Qi2+?MQHQ;v 1M;BM22`b j8R AM7Q`K�iBQM �M/ *QKKmMB+�@
iBQMb h2+?MQHQ;v PT2`�iBQMb �M/
lb2` amTTQ`i h2+?MB+B�Mb

kRe �`+?Bi2+ib- SH�MM2`b- am`p2v@
Q`b �M/ .2bB;M2`b

j8k h2H2+QKKmMB+�iBQMb �M/
"`Q�/+�biBM; h2+?MB+B�Mb
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:`QmTBM; S`Q72bbBQM�Hb U*�i2;Q`vB2b Ryyy
iQ RNNN BM Aa*P@y3V

h2+?MB+B�Mb �M/ �bbQ+B�i2 S`Q72b@
bBQM�Hb U*�i2;Q`vB2b kyyy iQ jNNN
BM Aa*P@y3V

k8R aQ7ir�`2 �M/ �TTHB+�iBQMb
.2p2HQT2`b �M/ �M�Hvbib
k8k .�i�#�b2 �M/ L2irQ`F S`Q@
72bbBQM�Hb

LQM@ah1J

"BQHQ;v �M/
J2/B+�H a+B2M+2b

kRj GB72 a+B2M+2 S`Q72bbBQM�Hb kkR
J2/B+�H .Q+iQ`b

jR9 GB72 a+B2M+2 h2+?MB+B�Mb �M/
_2H�i2/ �bbQ+B�i2 S`Q72bbBQM�Hb

kkk Lm`bBM; �M/ JB/rB72`v S`Q@
72bbBQM�Hb

jkR J2/B+�H �M/ S?�`K�+2miB+�H
h2+?MB+B�Mb

kkj h`�/BiBQM�H �M/ *QKTH2K2M@
i�`v J2/B+BM2 S`Q72bbBQM�Hb

jkk Lm`bBM; �M/ JB/rB72`v �bbQ@
+B�i2 S`Q72bbBQM�Hb

kk9 S�`�K2/B+�H S`�+iBiBQM2`b jkj h`�/BiBQM�H �M/ *QKTH2K2M@
i�`v J2/B+BM2 �bbQ+B�i2 S`Q72b@
bBQM�Hb

kk8 o2i2`BM�`B�Mb jk9 o2i2`BM�`v h2+?MB+B�Mb �M/
�bbBbi�Mib

kke Pi?2` >2�Hi? S`Q72bbBQM�Hb jk8 Pi?2` >2�Hi? �bbQ+B�i2 S`Q@
72bbBQM�Hb

"mbbBM2bb

k9R 6BM�M+2 S`Q72bbBQM�Hb jjR 6BM�M+B�H �M/ J�i?2K�iB+�H
�bbQ+B�i2 S`Q72bbBQM�Hb

k9k �/KBMBbi`�iBQM S`Q72bbBQM�Hb jjk a�H2b �M/ Sm`+?�bBM; �;2Mib
�M/ "`QF2`b

k9j a�H2b- J�`F2iBM; �M/ Sm#HB+
_2H�iBQMb S`Q72bbBQM�Hb

jjj "mbBM2bb a2`pB+2b �;2Mib
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:`QmTBM; S`Q72bbBQM�Hb U*�i2;Q`vB2b Ryyy
iQ RNNN BM Aa*P@y3V

h2+?MB+B�Mb �M/ �bbQ+B�i2 S`Q72b@
bBQM�Hb U*�i2;Q`vB2b kyyy iQ jNNN
BM Aa*P@y3V

jj9 �/KBMBbi`�iBp2 �M/ aT2+B�H@
Bx2/ a2+`2i�`B2b
jj8 :Qp2`MK2Mi `2;mH�iQ`v �bbQ@
+B�i2 T`Q72bbBQM�Hb

G�r keR G2;�H S`Q72bbBQM�Hb j9R G2;�H- aQ+B�H �M/ _2HB;BQmb
�bbQ+B�i2 S`Q72bbBQM�Hb

�`i ke8 *`2�iBp2 �M/ S2`7Q`KBM;
�`iBbib

j9j �`iBbiB+- *mHim`�H �M/ *mHB@
M�`v �bbQ+B�i2 S`Q72bbBQM�Hb

h2�+?BM;

kjk oQ+�iBQM�H 1/m+�iBQM h2�+?@
2`b
kjj a2+QM/�`v 1/m+�iBQM h2�+?@
2`b
kj9 S`BK�`v a+?QQH �M/ 1�`Hv
*?BH/?QQ/ h2�+?2`b
kj8 Pi?2` h2�+?BM; S`Q72bbBQM�Hb

Pi?2` aQ+B�H a+B2M+2b
kek GB#`�`B�Mb- �`+?BpBbib �M/
*m`�iQ`b
kej aQ+B�H �M/ _2HB;BQmb S`Q72b@
bBQM�Hb
ke9 �mi?Q`b- CQm`M�HBbib �M/ GBM@
;mBbib
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eXkXk �M�HvbBb

aim/v R mb2/ � +Q``2H�i2/ #2i� �TT`Q�+? iQ K2�bm`2 i?2 /2;`22 iQ r?B+? T2`bQM�HBiv /B7@
72`2M+2b �+`Qbb }2H/b KB``Q`2/ T2`bQM�HBiv b2tf;2M/2`@/Bz2`2M+2bX aT2+B}+�HHv- T2`bQM�HBiv
b+Q`2b r2`2 }`bi `2;`2bb2/ iQ Q++mT�iBQM- b2tf;2M/2`- �M/ �;2X h?Bb `2;`2bbBQM KQ/2H r�b
`mM b2T�`�i2Hv 7Q` T2`bQM�Hiv b+Q`2b �i i?2 7�+2i �M/ Mm�M+2 H2p2H UBX2X BM/BpB/m�H Bi2KbVX
P++mT�iBQM �M/ b2tf;2M/2` r2`2 /mKKv +Q/2/ bQ i?�i R `2T`2b2Mi2/ ah1J �M/ K2M- `2@
bT2+iBp2HvX h?2`27Q`2- i?2 `2;`2bbBQM 2biBK�i2 7Q` Q++mT�iBQM rQmH/ `2~2+i i?2 /Bz2`2M+2
BM T2`bQM�HBiv b+Q`2b #2ir22M ah1J �M/ MQM@ah1J- +QMi`QHHBM; 7Q` �;2 �M/ b2tf;2M/2`X
1[mBp�H2MiHv- i?2 `2;`2bbBQM 2biBK�i2 7Q` b2tf;2M/2` rQmH/ `2T`2b2Mi i?2 /Bz2`2M+2 BM T2`@
bQM�HBiv b+Q`2b #2ir22M K�H2b �M/ 72K�H2b- +QMi`QHHBM; 7Q` Q++mT�iBQM �M/ �;2X AM+Hm/BM;
+Qp�`B�i2b r�b +`m+B�H 7Q` irQ `2�bQMb, URV iQ +QKT2Mb�i2 7Q` i?2 TQi2MiB�H BKTHB+�iBQMb Q7
i?2 mM2p2M b2tf;2M/2`@/Bbi`B#miBQM BM i?2 ah1JfMQM@ah1J /BpB/2- �M/ UkV iQ +QMi`QH 7Q`
TQi2MiB�H T2`bQM�HBiv +?�M;2b �bbQ+B�i2/ rBi? i?2 iBK2 �M BM/BpB/m�H ?�b #22M BMpQHp2/ BM
i?2 b�K2 }2H/ Q` TQbBiBQM U2X;X, P? 2i �HX- kyR3VX 6BM�HHv- i?2 b2tf;2M/2` �M/ Q++mT�iBQM
#2i� +Q2{+B2Mib r2`2 2ti`�+i2/ 7Q` 2�+? T2`bQM�HBiv K2�bm`2 �M/ +Q``2H�i2/X h?Bb +Q``2H�iBQM
rQmH/ `2~2+i i?2 /2;`22 iQ r?B+? T2`bQM�HBiv /Bz2`2M+2b �+`Qbb }2H/b KB``Q` i?2 T2`bQM�HBiv
/Bz2`2M+2b #2ir22M K2M �M/ rQK2MX

h?2b2 �M�Hvb2b r2`2 `mM �i Mm�M+2 �M/ 7�+2i H2p2H 7Q` #Qi? b2H7@`2TQ`i2/ �M/ BM7Q`K�Mi@
`2TQ`i2/ T2`bQM�HBiv b+Q`2bX G�biHv- i?2b2 `2bmHib r2`2 +QKT�`2/ iQ i?Qb2 mbBM; i?2 �p2`�;2
#2ir22M b2H7 �M/ BM7Q`K�Mi@`2TQ`i2/ T2`bQM�HBiv b+Q`2b �i Mm�M+2 �M/ 7�+2i H2p2HX �;;`2;�i@
BM; #Qi? bQm`+2b Q7 BM7Q`K�iBQM rBHH `2/m+2 i?2 K2�bm`2K2Mi 2``Q`- T`QpB/BM; KQ`2 `2HB�#H2
`2bmHibX

eXkXj _2bmHib �M/ /Bb+mbbBQM

h�#H2 eXk b?Qrb i?2 MmK#2` Q7 Q#b2`p�iBQMb T2` b2tf;2M/2` �++Q`/BM; iQ i?2 Q++mT�iBQM�H
}2H/ �M/ Q++mT�iBQM�H bi�imb UBX2X T`Q72bbBQM�H Q` i2+?MB+�H Q++mT�iBQMbVX h?2 b�KTH2 bBx2
/Bz2`2M+2 #2ir22M MQM@ah1J �M/ ah1J r�b MQiB+2�#H2- �Hi?Qm;? i?Bb b?QmH/ #2 2tT2+i2/

Rdy



h�#H2 eXk
6`2[m2M+v Q7 1biQMB�M Q++mT�iBQMb �++Q`/BM; iQ b2tf;2M/2`- Q++mT�iBQM�H bi�imb �M/
Q++mT�iBQM�H }2H/X

ah1J LQM@ah1J hQi�H
S`Q72bbBQM�Hb h2+?MB+B�Mb S`Q72bbBQM�Hb h2+?MB+B�Mb

J2M Rkj 93 RNe 8N 9ke
qQK2M ek Rd eRd ke3 Ne9

hQi�H R38 e8 3Rj jkd RjNy
LQi2bX ah1J4 a+B2M+2- h2+?MQHQ;v- 1M;BM22`BM;- �M/ J�i?2K�iB+bX

;Bp2M i?2 HBKBi2/ MmK#2` Q7 TQbBiBQMb BM+Hm/2/ BM ah1JX

6B`bi- A +Q``2H�i2/ b2H7 �M/ BM7Q`K�Mi@`2TQ`i2/ T2`bQM�HBiv Bi2Kb �i #Qi?- Mm�M+2 UJ4XkN-
a.4XyNV �M/ 7�+2i H2p2H UJ4X9e- a.4yXy3VX *Q``2H�iBQMb �i i?2 7�+2i H2p2H i2M/2/ iQ #2
?B;?2` i?�M �i Mm�M+2 H2p2H- TQbbB#Hv #2+�mb2 Q7 ?B;?2` `2HB�#BHBiv Q7 7�+2i@H2p2H /�i� r?B+?
`2bmHib r?2M �;;`2;�iBM; Mm�M+2bǶ +QKKQM p�`B�M+2 �i i?2 2tT2Mb2 Q7 i?2B` bT2+B}+ p�`B�M+2X

h�#H2 eXj b?Qrb i?2 aT2�`K�MǶb +Q``2H�iBQM UᅻV #2ir22M b2tf;2M/2` �M/ Q++mT�iBQM�H }2H/
`2;`2bbBQM 2biBK�i2b r?2M T`2/B+iBM; b2H7@ Q` BM7Q`K�Mi@`2TQ`i2/ T2`bQM�HBiv b+Q`2b �i Mm�M+2
H2p2HX �b h�#H2 eXj b?Qrb- i?2`2 r�b � bK�HH �M/ MQM@bB;MB}+�Mi +Q``2H�iBQM #2ir22M i?2
b2tf;2M/2` �M/ Q++mT�iBQM `2;`2bbBQM 2biBK�i2b Uᅻ 4 Xyk- *A4 (@XR8- XRN) 7Q` b2H7@`2TQ`i2/
�M/ ᅻ 4 XRk- *A4 (@Xy8- Xk3)- 7Q` BM7Q`K�Mi@`2TQ`i2/VX aBKBH�` `2bmHib r2`2 7QmM/ r?2M mbBM;
T2`bQM�HBiv b+Q`2b �i i?2 7�+2i H2p2H �b i?2 Qmi+QK2 p�`B�#H2, ᅻ 4 XyN- *A4 (@XjN- X8j) 7Q`
b2H7@`2TQ`i2/ �M/ XRN- *A4 (@Xjy- Xey) 7Q` BM7Q`K�Mi@`2TQ`i2/ T2`bQM�HBiv b+Q`2bX

AMi2`2biBM;Hv- i?2`2 r�b � ?B;? @ �M/ bB;MB}+�Mi @ +Q``2H�iBQM #2ir22M i?2 b2H7 �M/ BM7Q`K�Mi@
`2TQ`i2/ `2;`2bbBQM 2biBK�i2b 7Q` Q++mT�iBQM Uᅻ 4X 8y �i Mm�M+2 �M/ ᅻ 4X d8 �i 7�+2i H2p2HV
�M/ b2tf;2M/2` Uᅻ 4XeN �i Mm�M+2b �M/ ᅻ 4X d8 �i 7�+2i H2p2HV- b?QrBM; i?�i T2`bQM�HBiv
/Bz2`2M+2b #2ir22M b2t2bf;2M/2`b �M/ ah1JfLQM@ah1J `2THB+�i2/ �+`Qbb #Qi? bQm`+2b Q7
BM7Q`K�iBQMX h?Bb DmbiB}2/ �p2`�;BM; i?2 T2`bQM�HBiv b+Q`2b 7`QK #Qi? bQm`+2b Q7 BM7Q`K�iBQM,

RdR



h�#H2 eXj
*Q``2H�iBQMb #2ir22M i?2 b2tf;2M/2` �M/ Q++mT�iBQM�H }2H/ `2;`2bbBQM 2biBK�i2b r?2M
T`2/B+iBM; b2H7@ Q` BM7Q`K�Mi@`2TQ`i2/ T2`bQM�HBiv b+Q`2b �i Mm�M+2 H2p2HX

a2H7@`2TQ`i AM7Q`K�Mi@`2TQ`i
P++mT�iBQM
_X1X

a2tf;2M/2`
_X1X

P++mT�iBQM
_X1X

a2tf;2M/2`
_X1X

a2H7@`2TQ`i P++mT�iBQM
_X1X

R

a2tf;2M/2`
_X1X

Xyk R

AM7Q`K�Mi@`2TQ`i P++mT�iBQM
_X1X

X8y Xy3 R

a2tf;2M/2`
_X1X

Xkk XeN XRk R

LQi2bX _X1X4 _2;`2bbBQM 1biBK�i2bX

b2H7@`2TQ`i2/ �M/ BM7Q`K�Mi@`2TQ`i2/ T2`bQM�HBiv b+Q`2bX lbBM; i?Bb �p2`�;2 Q7 T2`bQM�HBiv
b+Q`2b �b i?2 Qmi+QK2 p�`B�#H2 `2THB+�i2/ T`2pBQmb `2bmHibX h?2 aT2�`K�MǶb +Q``2H�iBQM #2@
ir22M i?2 Q++mT�iBQM �M/ b2tf;2M/2` `2;`2bbBQM 2biBK�i2b r�b XRj- T 4 Xy9 �i i?2 Mm�M+2
H2p2H �M/ XkR- T 4 Xke �i 7�+2i H2p2HX

Pp2`�HH �M/ +QMi`�`v iQ >vTQi?2bBb R- i?2 +Q``2H�iBQM #2ir22M i?2 Q++mT�iBQM �M/ b2tf;2M/2`
`2;`2bbBQM 2biBK�i2b r�b MQi bi`QM; 2MQm;? iQ +H�BK i?�i T2`bQM�HBiv /Bz2`2M+2b #2ir22M
}2H/b KB``Q` T2`bQM�HBiv b2tf;2M/2`@/Bz2`2M+2b- `2;�`/H2bb Q7 r?Q `2TQ`i2/ i?2 T2`bQM�HBiv
b+Q`2b UBX2X b2H7@ Q` BM7Q`K�Mi@ `2TQ`i2/V �M/ Q7 i?2B` �;;`2;�iBQM H2p2H UBX2X Mm�M+2 Q` 7�+2i
H2p2HVX

Rdk



eXj aim/v k

eXjXR J2i?Q/b

eXjXRXR a�KTH2

� bm`p2v +QMi�BMBM; [m2biBQMb QM p�`BQmb HB72 Qmi+QK2b iQ;2i?2` rBi? � T2`bQM�HBiv [m2b@
iBQMM�B`2 r�b mTHQ�/2/ iQ 6Q`K` U�`bH�M 2i �HX- kykyV �M/ r�b /Bbi`B#mi2/ i?`Qm;? bQ+B�H
K2/B� U2X;X, hrBii2`- 7�+2#QQF- AMbi�;`�K- 2i+XV �b r2HH �b BM S`QHB}+X � iQi�H Q7 Rjyj lE
T�`iB+BT�Mib �M/ k93N *?BM2b2 T�`iB+BT�Mib bi�`i2/ i?2 bm`p2vX Pmi Q7 i?Qb2- QMHv Nje lE
�M/ R9y8 *?BM2b2 T�`iB+BT�Mib `2�+?2/ i?2 T2`bQM�HBiv Bi2Kb �M/ T`QpB/2/ �M Q++mT�iBQM�H
iBiH2 i?�i +QmH/ #2 +Q/B}2/X

�HH T�`iB+BT�Mib mM/2` R3 v2�`b@QH/ UL4 ey lE �M/ L4 d3 *?BM2b2 T�`iB+BT�MibV r2`2 2HBK@
BM�i2/X �7i2` 2t�KBMBM; /�i� [m�HBiv rBi? _Ƕb +�`2H2bb T�+F�;2 Uu2Mi2b �M/ qBH?2HK- kyR3V-
�MQi?2` Rk lE T�`iB+BT�Mib �M/ 93 *?BM2b2 T�`iB+BT�Mib r2`2 2HBKBM�i2/ 7Q` ;BpBM; i?2 b�K2
�Mbr2` Ry Q` KQ`2 +QMb2+miBp2 iBK2b BM i?2 T2`bQM�HBiv [m2biBQMM�B`2X h?Bb H27i � iQi�H Q7 3e9
lE T�`iB+BT�Mib Ue9W qQK2Mc �;2 `�M;2 #2ir22M RN �M/ d9V �M/ RkdN *?BM2b2 T�`iB+BT�Mib
UdjW qQK2Mc �;2 `�M;2 #2ir22M RN �M/ eyVX h�#H2 eX9 b?Qrb i?2 b�KTH2bǶ /2KQ;`�T?B+bX

h�#H2 eX9
6`2[m2M+B2b �M/ /2b+`BTiBp2 bi�iBbiB+b Q7 i?2 lE �M/ *?BM2b2 b�KTH2bX

o�`B�#H2 L S2`+2Mi Q7
i?2 iQi�H
b�KTH2

J a.

lE a�KTH2

a2tf;2M/2` 3e9 Ryy
qQK2M 88e e8Xk Lf� Lf�
J2M kNd j9X3 Lf� Lf�

�;2 3e9 Ryy j8Xe9 RRXR8

Rdj



o�`B�#H2 L S2`+2Mi Q7
i?2 iQi�H
b�KTH2

J a.

AM+QK2 3ej NNXN jX89 RX8y
LQ BM+QK2 RyR RRXd
IRy yyy TQmM/b R9e ReXN
Ry yyR @R3 yyy TQmM/b R9N RdXj
R3 yyR @ ke yyy TQmM/b R39 kRXj
ke yyR @ 99 yyy TQmM/b kR8 k9XN
=99 yyy TQmM/b e3 dXN

1/m+�iBQM 3e9 Ryy 9Xe3 RXyy
LQ 2/m+�iBQM�H [m�HB}+�iBQMb R XyR
S`BK�`v b+?QQH j Xyj
a2+QM/�`v b+?QQH R93 RdXR
oQ+�iBQM�H 1/m+�iBQM Q` �T@
T`2MiB+2b?BT

R9j ReXe

lM/2`;`�/m�i2 1/m+�iBQM jNy 98XR
SQbi;`�/m�i2 1/m+�iBQM RdN kyXd

S`2/B;2`Ƕb T2QTH2@i?BM;b /BK2M@
bBQM

38j N3Xd 8yX8R jjXy3

*?BM2b2 a�KTH2

a2tf;2M/2` 3e9 Ryy
qQK2M NjR d9XR Lf� Lf�
J2M jke k8XN Lf� Lf�

�;2 3e9 Ryy k3Xd8 dXj9
AM+QK2 38N NNX9 jXdj kXyy
LQ BM+QK2 k8R RNXd

Rd9



o�`B�#H2 L S2`+2Mi Q7
i?2 iQi�H
b�KTH2

J a.

IRy yyy vm�M kRR ReXe
Ry yyR @R3 yyy vm�M R3R R9Xk
R3 yyR @ ke yyy vm�M dR 8Xe
ke yyR @ 99 yyy vm�M RyN 3Xe
=99 yyy vm�M 98R j8X9

1/m+�iBQM 3eR NNXd 8Xk9 Xd8
LQ 2/m+�iBQM�H [m�HB}+�iBQMb R XyR
S`BK�`v b+?QQH 9 Xyj
a2+QM/�`v b+?QQH ke Xyk
oQ+�iBQM�H 1/m+�iBQM Q` �T@
T`2MiB+2b?BT

Rk3 RyXy

lM/2`;`�/m�i2 1/m+�iBQM eRy 9dX3
SQbi;`�/m�i2 1/m+�iBQM 8yd jNXd

S`2/B;2`Ƕb T2QTH2@i?BM;b /BK2M@
bBQM

38j dRXe j3Xkj kyX9k

eXjXRXk J�i2`B�Hb

S2`bQM�HBivX � iQi�H Q7 Ny Bi2Kb r2`2 b2H2+i2/ 7`QK i?2 TQQH Q7 Bi2Kb +`2�i2/ #v >2M`v-
JǤiimb- � o�BMBF UBM T`2T�`�iBQMVX Ai2Kb r2`2 K�BMHv `2i`B2p2/ 7`QK i?2 AMi2`M�iBQM�H
S2`bQM�HBiv Ai2K SQQH UASAS- :QH/#2`;- RNNNV �M/ i?2 avMi?2iB+ �T2`im`2 S2`bQM�HBiv �b@
b2bbK2Mi Ua�S�- *QM/QM- kyR3VX aQK2 Bi2Kb r2`2 r`Bii2M #v i?2 �mi?Q`bX Ai2Kb r2`2
b2H2+i2/ iQ K�tBKBx2 i?2B` `2@i2bi `2HB�#BHBiv UJ4XdR- a.4XyN- o�Hm2b `�M;24Xey@X38V- i?2B`
+H�`Biv- `2�/�#BHBiv- �b r2HH �b iQ KBMBKBx2 i?2B` `2/mM/�M+vX 6QHHQrBM; *QM/QM 2i �HX UkykRV

Rd8



�/pB+2- Bi2Kb r2`2 b2H2+i2/ �M/ +�i2;Q`Bx2/ BMiQ 7�+2ib �++Q`/BM; iQ, URV i?2B` `2@i2bi `2HB�@
#BHBiv- UkV 722/#�+F 7`QK .` J+*`�2- �M/ UjV }i rBi?BM i?2 ASASǶb 7�+2i /2}MBiBQMbX .QK�BM
b+Q`2b r2`2 +QKTmi2/ �b i?2 �p2`�;2 �+`Qbb bBt 7�+2i b+Q`2b- 2�+? +QKTmi2/ �b i?2 bmK b+Q`2b
Q7 i?`22 Bi2KbX

LQi2 i?�i QMHv b2H7@`2TQ`i2/ T2`bQM�HBiv b+Q`2b r2`2 �p�BH�#H2 7Q` aim/v kX �Hi?Qm;? aim/v
R �M/ aim/v k mb2/ /Bz2`2Mi T2`bQM�HBiv K2�bm`2b- #Qi? BM+Hm/2/ Mm�M+2b �M/ 7�+2ib Q7 i?2
"B; 6Bp2X

P++mT�iBQM�H 6B2H/X aim/v k +H�bbB}2/ Q++mT�iBQMb �++Q`/BM; iQ i?2 b�K2 +�i2;Q`v bvbi2K
mb2/ BM aim/v R, i?2 AMi2`M�iBQM�H ai�M/�`/ *H�bbB}+�iBQM Q7 P++mT�iBQMb UAa*P@y3VX �b
#Qi? bim/B2b mb2/ Aa*P@y3- aim/v k +HQb2Hv `2THB+�i2/ i?2 Q++mT�iBQMb i?�i r2`2 BM+Hm/2/ BM
aim/v RX a2H7@`2TQ`i2/ Q++mT�iBQMb r2`2 `2@+Q/2/ #v irQ BM/2T2M/2Mi `2b2�`+?2`b T2` b�KTH2
U+`Qbb@`�i2` �;`22K2Mi r�b X8y 7Q` i?2 lE b�KTH2 �M/ X88 7Q` i?2 *?BM2b2 b�KTH2V- /Bb�;`22@
K2Mib r2`2 /Bb+mbb2/ mMiBH +QMb2Mbmb r�b `2�+?2/X AM i?2 lE i?2`2 r2`2 RyR T�`iB+BT�Mib
rQ`FBM; BM ah1J �M/ kj9 rQ`FBM; BM LQM@ah1J Q++mT�iBQMbX AM i?2 *?BM2b2 b�KTH2 i?2`2
r2`2 d9 T�`iB+BT�Mib rQ`FBM; BM ah1J �M/ 9y9 rQ`FBM; BM LQM@ah1J Q++mT�iBQMb Uh�#H2
eX8VX

P++mT�iBQM�H P`B2Mi�iBQMX P++mT�iBQM�H Q`B2Mi�iBQM r�b K2�bm`2/ #v �bFBM; T�`iB+BT�Mib
?Qr Km+? iBK2 i?2v bT2M/ rQ`FBM; rBi? T2QTH2f�MBK�Hb +QKT�`2/ iQ i?2 iBK2 i?2v BMp2bi
rQ`FBM; rBi? i?BM;b U2X;X, +QKTmi2`b- K�+?BM2b- 2i+XVX h?2 �+im�H Bi2K H�#2H r�b,

ǳh?BMFBM; �#Qmi vQm` DQ#- ?Qr Km+? iBK2 /Q vQm bT2M/ rQ`FBM; rBi? T2QTH2f�MBK�Hb �M/
i?BM;b\ uQm +�M mb2 i?2 bHB/2` iQ K�`F i?2 T2`+2Mi�;2 Q7 iBK2 vQm /2pQi2 rQ`FBM; rBi? T2QTH2
Q` �MBK�HbX h?2 `2K�BMBM; T2`+2Mi�;2 rBHH #2 i?2 iBK2 vQm mb2 iQ rQ`F rBi? i?BM;bX 6Q`
2t�KTH2- B7 vQm KQp2 i?2 bHB/2` iQ 9y- Bi rQmH/ K2�M i?�i vQm 2tT2M/ 9yW Q7 i?2 iBK2 rQ`FBM;
rBi? T2QTH2 �M/ eyW rQ`FBM; rBi? i?BM;bXǴ

h?2 �Mbr2` QTiBQMb b?Qr2/ bQK2 2t�KTH2b Q7 ǳrQ`FBM; rBi? T2QTH2f�MBK�HbǴ �M/ ǳrQ`FBM;

Rde



h�#H2 eX8
6`2[m2M+v Q7 lE �M/ *?BM2b2 Q++mT�iBQMb �++Q`/BM; iQ b2tf;2M/2`- Q++mT�iBQM�H
bi�imb �M/ Q++mT�iBQM�H }2H/X

ah1J LQM@ah1J hQi�H
S`Q72bbBQM�Hb h2+?MB+B�Mb S`Q72bbBQM�Hb h2+?MB+B�Mb

lE J2M kN RN 8y Re RR9
qQK2M j8 Rd Ry8 eR kR3

hQi�H e9 je R88 dd jjk

*?BM� J2M k3 d 9e Rd N3
qQK2M kj R9 jy8 jk jd9

hQi�H 8R kR j8R 9N 9dk
LQi2bX ah1J4 a+B2M+2- h2+?MQHQ;v- 1M;BM22`BM;- �M/ J�i?2K�iB+bX

rBi? i?BM;bǴX hQ 7�+BHBi�i2 i?2 +QKT�`BbQM Q7 Q++mT�iBQM�H }2H/ �M/ Q`B2Mi�iBQM Ĝ �M/ ;Bp2M
i?�i ah1J Q++mT�iBQMb ?�p2 Q7i2M #22M +QMbB/2`2/ i?BM;b@Q`B2Mi2/ Ĝ i?Bb Bi2K r�b `2p2`b2/
bQ Bi `2~2+i2/ i?2 T2`+2Mi�;2 Q7 iBK2 BMp2bi2/ rQ`FBM; rBi? i?BM;bX

eXjXk �M�HvbBb

aim/v k ?�/ irQ �BKb, `2THB+�iBM; aim/v R �M/ 2tT�M/BM; Bi #v QT2`�iBQM�HBxBM; Q++m@
T�iBQM �b Q++mT�iBQM�H Q`B2Mi�iBQM UBX2X S`2/B;2`Ƕb T2QTH2@i?BM;b /BK2MbBQMVX hQ `2THB+�i2
aim/v R- 2�+? T2`bQM�HBiv b+Q`2 U2Bi?2` �i Mm�M+2 Q` 7�+2i H2p2HV r�b `2;`2bb2/ iQ Q++mT�iBQM
UR4ah1J- y4 LQM@ah1JV- b2tf;2M/2` UR4 K2M- y4 72K�H2V- �M/ �;2X h?2 b2tf;2M/2` �M/
Q++mT�iBQM `2;`2bbBQM 2biBK�i2b r?2`2 2ti`�+i2/ 7Q` 2�+? T2`bQM�HBiv K2�bm`2 �M/ +Q``2H�i2/X
�M�Hvb2b r2`2 `mM b2T�`�i2Hv 7Q` i?2 lE �M/ i?2 *?BM2b2 b�KTH2bX �7i2`r�`/b- iQ 2tT�M/
i?Bb `2THB+�iBQM- Q++mT�iBQM r�b QT2`�iBQM�HBx2/ �b Q++mT�iBQM�H Q`B2Mi�iBQM UBX2X ?B;? p�H@
m2b +Q``2bTQM/BM; iQ i?BM;b@Q`B2Mi�i2/ Q++mT�iBQMbVX �//BiBQM�HHv- i?2 +Q``2H�iBQM #2ir22M
Q++mT�iBQM�H }2H/ �M/ Q`B2Mi�iBQM r�b �HbQ +QKTmi2/ UTQHvb2`B�H +Q``2H�iBQMV iQ 2KTB`B+�HHv
i2bi r?2i?2` Q++mT�iBQM�H }2H/ �M/ Q`B2Mi�iBQM r2`2 2[mBp�H2Mi +�i2;Q`B2bX

Rdd



h�#H2 eXe
*Q``2H�iBQM #2ir22M i?2 `2;`2bbBQM #2i�b Q7 Q++mT�iBQM Uah1J pbX LQM@ah1JV �M/
b2tf;2M/2` r?2M mbBM; T2`bQM�HBiv b+Q`2b �i Bi2K �M/ 7�+2i H2p2H

Ai2K H2p2H 6�+2i H2p2H
lE aT2�`K�MǶb `?Q @yXRy @yXRe
*?BM� aT2�`K�MǶb `?Q yXR8 yXkk

eXjXj _2bmHib �M/ /Bb+mbbBQM

h�#H2 eXe b?Qrb i?2 aT2�`K�MǶb +Q``2H�iBQM UᅻV #2ir22M i?2 Q++mT�iBQM �M/ b2tf;2M/2`
`2;`2bbBQM 2biBK�i2b r?2M T`2/B+iBM; T2`bQM�HBiv Mm�M+2b Q` 7�+2ib 7Q` #Qi? i?2 lE �M/ i?2
*?BM2b2 b�KTH2bX h?2b2 `2bmHib H�`;2Hv `2THB+�i2/ aim/v RX PM i?2 QM2 ?�M/- +Q``2H�iBQMb �i
i?2 7�+2i H2p2H Uᅻնլ4 @XRe- *A 4 (@X83- Xjj) �M/ ᅻդփք։ռ4 Xkk- *A 4 (@Xkd- Xek)V r2`2 bi`QM;2`
i?�M �i i?2 Mm�M+2 H2p2H Uᅻնլ4 @XRy- *A 4 (@Xje- XRd) �M/ ᅻդփք։ռ4 XR8- *A 4 (@XRj X9y)VX PM
i?2 Qi?2` ?�M/- i?2b2 +Q``2H�iBQMb r2`2 bK�HHX am`T`BbBM;Hv- i?2 /B`2+iBQM Q7 i?2 `2;`2bbBQM
2biBK�i2b +Q``2H�iBQMb r�b MQi +QMbBbi2Mi �+`Qbb b�KTH2b UBX2X +Q``2H�iBQMb r2`2 M2;�iBp2 BM
i?2 lE b�KTH2 #mi MQi BM i?2 *?BM2b2 b�KTH2VX h?2b2 bK�HH +Q``2H�iBQMb +QmH/ #2 /m2 iQ
`�M/QK p�`B�iBQM #mi Bi +QmH/ �HbQ `2~2+i � +QMbBbi2Mi +mHim`�H /Bz2`2M+2X h?Bb rBHH #2 7m`i?2`
2tTHQ`2/ BM i?2 :2M2`�H .Bb+mbbBQMX Pp2`�HH- �HH +Q``2H�iBQMb BM aim/v k r2`2 bHB;?iHv H�`;2`
i?�M BM aim/v R- #mi rQmH/ biBHH #2 +H�bbB}2/ �b bK�HH 2z2+ibX

aim/v R �M/ k `2bmHib b?Qr2/ � MQM@K2�MBM;7mH ~m+im�iBQM �`QmM/ x2`QX AM i?Bb b2Mb2-
`2bmHib Q7 aim/v k `2THB+�i2 aim/v R, i?2 +Q``2H�iBQM #2ir22M i?2 Q++mT�iBQM �M/ b2tf;2M/2`
`2;`2bbBQM 2biBK�i2b r�b MQi bi`QM; 2MQm;? iQ +H�BK i?�i T2`bQM�HBiv /Bz2`2M+2b #2ir22M
}2H/b KB``Q` T2`bQM�HBiv b2tf;2M/2`@/Bz2`2M+2b �i Mm�M+2 Q` 7�+2i H2p2HX

_2;�`/BM; i?2 `2H�iBQMb?BT #2ir22M Q++mT�iBQM�H }2H/ �M/ Q`B2Mi�iBQM- i?2 TQHvb2`B�H +Q``2@
H�iBQM BM #Qi? b�KTH2b r�b bK�HH U`4@yXyRV BM i?2 lE b�KTH2 �M/ `4yXRe BM i?2 *?BM2b2
b�KTH2V- K2�MBM; i?�i Q++mT�iBQM�H }2H/ �M/ Q`B2Mi�iBQM �`2 MQi BMi2`+?�M;2�#H2X AM Qi?2`
rQ`/b- K�Mv T2QTH2 BM ah1J Q++mT�iBQMb bT2M/ KQ`2 iBK2 rQ`FBM; rBi? T2QTH2 i?�M rBi?
i?BM;b �M/- +QMp2`b2Hv- K�Mv T2QTH2 BM LQM@ah1J Q++mT�iBQMb bT2M/ KQ`2 iBK2 rQ`FBM;
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h�#H2 eXd
*Q``2H�iBQM #2ir22M i?2 `2;`2bbBQM #2i�b Q7 Q++mT�iBQM UBX2X S`2/B;2`V �M/ b2tf;2M/2` r?2M
mbBM; T2`bQM�HBiv b+Q`2b �i Bi2K �M/ 7�+2i H2p2H

Ai2K H2p2H 6�+2i H2p2H
lE aT2�`K�MǶb `?Q yXjy yXj3
*?BM� aT2�`K�MǶb `?Q yXyj yXy3

rBi? i?BM;b i?�M rBi? T2QTH2X

h?2 `2bmHib 7`QK i?2 `2;`2bbBQM 2biBK�i2b +Q``2H�iBQMb #2ir22M b2tf;2M/2` �M/ Q++mT�iBQM�H
Q`B2Mi�iBQM �`2 T`2b2Mi2/ BM h�#H2 eXd 7Q` #Qi? i?2 lE �M/ i?2 *?BM2b2 b�KTH2bX h?2
bi`2M;i? Q7 i?2 +Q``2H�iBQM r�b MQi�#Hv ?B;?2` 7Q` i?2 lE b�KTH2 Uԡ֍ռ։ւր4Xjy@Xj3- #Qi?
MQM@bB;MB}+�MiV +QKT�`2/ iQ i?2 *?BM2b2 b�KTH2 Uԡ֍ռ։ւր4Xyj@Xy3- #Qi? MQM@bB;MB}+�MiVX

eX9 :2M2`�H .Bb+mbbBQM

>QHH�M/Ƕb URN8NV i?2Q`v Q7 T2`bQM�HBiv@2MpB`QMK2Mi ivTQHQ;v- �b r2HH �b :Qii7`2/bQMǶb URN3RV
i?2Q`v Q7 *B`+mKb+`BTiBQM �M/ *QKT`QKBb2- bm;;2bi i?�i T2QTH2 T�`iHv b?�T2 i?2B` Q++mT�@
iBQM�H �bTB`�iBQMb iQ K�i+? i?2B` BMi2`2bib �M/ T2`bQM�HBiv i`�Bib Ub22 *?�Ti2` jVX _2+2MiHv-
ai2r�`i@qBHHB�Kb �M/ >�Hb2v UkykRV `2pB2r2/ i?2 2pB/2M+2 QM b2tf;2M/2`@b2;`2;�iBQM BM i?2
H�#Q` K�`F2i �M/ +QM+Hm/2/ i?�i i?2 Tbv+?QHQ;B+�H K�F2 mT /Bz2`2MiB�iBM; 2�+? b2tf;2M/2`
+QmH/ #2 +QMi`B#miBM; iQ i?Bb /BpB/2X

h?Bb bim/v �//`2bb i?Bb B/2� #v bim/vBM; i?2 /2;`22 iQ r?B+? T2`bQM�HBiv /Bz2`2M+2b �+`Qbb
Q++mT�iBQMb KB``Q`2/ T2`bQM�HBiv b2tf;2M/2` /Bz2`2M+2bX S`2pBQmb `2b2�`+? i2biBM; i?Bb `2@
H�iBQMb?BT ?�b MQi mb2/ �+im�H Q++mT�iBQM�H iBiH2b #mi >QHH�M/Ƕb _A�a1* +�i2;Q`B2bX �//B@
iBQM�HHv- T2`bQM�HBiv /Bz2`2M+2b ?�p2 QMHv #22M +QMbB/2`2/ �i /QK�BM H2p2HX hQ i�+FH2 i?2b2
HBKBi�iBQMb- Q++mT�iBQM r�b QT2`�iBQM�HBx2/ �b }2H/ Uah1J pbX LQM@ah1JV �M/ �b Q`B2M@
i�iBQM UBX2X S`2/B;2`Ƕb T2QTH2@i?BM;b /BK2MbBQMVX �//BiBQM�HHv- T2`bQM�HBiv b+Q`2b �i Mm�M+2
�M/ 7�+2i H2p2H r2`2 mb2/X h?2 �M�Hvb2b +QMbBbi2/ BM- }`bi- `2;`2bbBM; i?2 T2`bQM�HBiv b+Q`2b
iQ b2tf;2M/2`- �;2- �M/ Q++mT�iBQMc �M/ i?2M- 2ti`�+iBM; �M/ +Q``2H�iBM; i?2 b2tf;2M/2` �M/
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Q++mT�iBQM `2;`2bbBQM 2biBK�i2b 7Q` 2�+? T2`bQM�HBiv K2�bm`2X h?2b2 �M�Hvb2b r2`2 `2THB+�i2/
BM i?`22 b�KTH2bX

aim/v R mb2/ �M 1biQMB�M b�KTH2 �M/- +QMi`�`v iQ >vTQi?2bBb R- 7QmM/ MQ 2pB/2M+2 i?�i
T2`bQM�HBiv /Bz2`2M+2b �+`Qbb Q++mT�iBQM�H }2H/b KB``Q`2/ T2`bQM�HBiv b2tf;2M/2` /Bz2`2M+2b
2Bi?2` r?2M mbBM; b2H7@`2TQ`i2/ Q` BM7Q`K�Mi@`2TQ`i2/ T2`bQM�HBiv b+Q`2b �i Mm�M+2 Q` �i 7�+2i
H2p2HX h?Bb `2bmHi r�b `2THB+�i2/ BM aim/v k- mbBM; � lE �M/ *?BM2b2 b�KTH2 Q7 b2H7@`2TQ`i2/
T2`bQM�HBiv b+Q`2b �i Mm�M+2 �M/ 7�+2i H2p2HX h?Bb 2pB/2M+2b i?�i i?2 r�v BM r?B+? Q++mT�iBQM
?�/ T`2pBQmbHv #22M QT2`�iBQM�HBx2/ Ĝ 2bT2+B�HHv r?2M mbBM; _A�a1* +�i2;Q`B2b U2X;X, >Qz
2i �HX- kykyc >mM�HT- kykyc G�`bQM 2i �HX- kyykc JQmMi 2i �HX- kyy8VĜ +QmH/ ?�p2 BM~�i2/ i?2
+Q``2H�iBQM #2ir22M Q++mT�iBQMb �M/ T2`bQM�HBiv i`�BibX

aim/v k 2tT�M/2/ i?Bb `2THB+�iBQM #v URV i2biBM; i?2 +Q``2H�iBQM #2ir22M Q++mT�iBQM�H }2H/
�M/ Q`B2Mi�iBQMc �M/ UkV bm#biBimiBM; Q++mT�iBQM�H }2H/ #v Q++mT�iBQM�H Q`B2Mi�iBQMX P++m@
T�iBQM�H }2H/ �M/ Q`B2Mi�iBQM r2`2 MQi +Q``2H�i2/ BKTHvBM; i?�i- +QMi`�`v iQ TQTmH�` #2HB27-
ah1J Q++mT�iBQMb /Q MQi M2+2bb�`v BMpQHp2 rQ`FBM; 2t+HmbBp2Hv rBi? +QKTmi2`b- K�i2`B@
�Hb- /�i�- 2i+X *QMp2`b2Hv- LQM@ah1J Q++mT�iBQMb /Q MQi `2[mB`2 +QMbi�Mi BMi2`�+iBQM rBi?
Qi?2` T2QTH2X >2M+2- i?2b2 `2bmHib +Q``Q#Q`�i2/ r?�i bQK2 T`2pBQmb `2b2�`+? ?�/ `Qm;?Hv
bm;;2bi2/ U>mbi�/ 2i �HX- kykyVX

JQ`2Qp2`- `2bmHib 7`QK aim/v k BM/B+�i2 i?�i T2`bQM�HBiv b2tf;2M/2` /Bz2`2M+2b KB``Q` T2`@
bQM�HBiv /Bz2`2M+2b �+`Qbb Q++mT�iBQM�H Q`B2Mi�iBQMb- �i H2�bi- BM i?2 lE b�KTH2X h?mb- i?2b2
`2bmHib T�`iB�HHv bmTTQ`i2/ >vTQi?2bBb kX :Bp2M i?�i i?2`2 b22K2/ iQ #2 MQ `2H�iBQMb?BT #2@
ir22M Q++mT�iBQM�H }2H/ �M/ Q++mT�iBQM�H Q`B2Mi�iBQM- Bi +QmH/ #2 i?�i Qi?2` Tbv+?QHQ;B+�H
p�`B�#H2b U2X;X, BMi2HHB;2M+2- bT�iB�H �#BHBiv- 2i+XV /`Bp2 T2QTH2 BMiQ /Bz2`2Mi }2H/ #mi Bi Bb T2`@
bQM�HBiv r?�i Tmb?2b BM/BpB/m�Hb iQr�`/ KQ`2 T2QTH2@ Q` i?BM;b@Q`B2Mi2/ DQ#bX �b T`2pBQmb
`2b2�`+? b?Qrb H2bb b2tf;2M/2` /Bz2`2M+2b BM +QHH2+iBpBbib +QmMi`B2b Ua22 *?�Ti2` 8V- Bi +QmH/
#2 i?�i i?Bb i`2M/ r�b MQi �b 2pB/2Mi BM i?2 *?BM2b2 b�KTH2 /m2 iQ � `�M;2 `2bi`B+iBQM BM
i?2 T2`bQM�HBiv b2tf;2M/2` /Bz2`2M+2bX PM i?2 Qi?2` ?�M/- i?2 `2bmHib 7`QK aim/v k KB;?i
#2 `2~2+iBM; +QMbBbi2Mi +mHim`�H /Bz2`2M+2b #2ir22M i?2 lE �M/ *?BM� H�#Q` K�`F2ibX 6Q`
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2t�KTH2- BM *?BM�- T2`bQM�HBiv K�v #2 KQ`2 `2H2p�Mi 7Q` +?QQbBM; i?2 Q++mT�iBQM�H }2H/ i?�M
Q++mT�iBQM�H Q`B2Mi�iBQMX

Pp2`�HH- Qm` `2bmHib ?B;?HB;?i i?2 M22/ iQ +QMi2KTH�i2 ?Qr p�`B�#H2b �`2 QT2`�iBQM�HBx2/- 2b@
T2+B�HHv �b Bi `2;�`/b iQ Q++mT�iBQMbX 6Q` BMbi�M+2- mbBM; #`Q�/2` }2H/b- `�i?2` i?�M ah1J
pbX LQM@ah1J KB;?i `2~2+i KQ`2 Mm�M+2/ T2`bQM�HBiv /Bz2`2M+2b �+`Qbb Q++mT�iBQMbX 6m`@
i?2`KQ`2- +2`i�BM QT2`�iBQM�HBx�iBQMb KB;?i MQi #2 �b `2H2p�Mi �+`Qbb +QMi2tib iQ bim/v i?2B`
`2H�iBQMb?BT iQ i?2 ?mK�M Tbv+?2 @ 2X;X, Q++mT�iBQM�H Q`B2Mi�iBQM KB;?i T`QpB/2 KQ`2 BM@
7Q`K�iBQM i?�M Q++mT�iBQM�H }2H/X G�biHv- �H#2Bi 7m`i?2` `2THB+�iBQMb �`2 M22/2/- aim/v k
`2bmHib b22K iQ 2+?Q >QHH�M/ �M/ :Qii7`2/bQM i?2Q`B2b QM Q++mT�iBQM�H +?QB+2- �M/ ?Qr i?2v
+QmH/ #2 b?�T2/ #v i?2 BMi2`TH�v #2ir22M BMi2HHB;2M+2- T2`bQM�HBiv- �M/ i?2 bm``QmM/BM;
+QMi2tiX q2 rBHH 7m`i?2` 2tTHQ`2 i?2 `2H�iBQMb?BTb #2ir22M T2`bQM�HBiv �M/ BMi2HHB;2M+2 BM
�TTHB2/ b2iiBM;b BM *?�Ti2` dX

eX9XR ai`2M;i?b �M/ HBKBi�iBQMb

h?2 *?BM2b2 �M/ lE b�KTH2b r2`2 bK�HH- bQ 7m`i?2` `2THB+�iBQMb �`2 M22/2/X AM 7�+i- i?2
+QMi`�/B+iBM; `2bmHib QM T2`bQM�HBiv /Bz2`2M+2b �+`Qbb b2tf;2M/2` �M/ Q++mT�iBQM�H Q`B2Mi�@
iBQM KB;?i #2 /m2 iQ i?2 bK�HH b�KTH2 bBx2bX 6mim`2 bim/B2b rQmH/ #2 M2+2bb�`v iQ +QM}`K
r?2i?2` i?2b2 `2bmHib QM Q++mT�iBQM�H Q`B2Mi�iBQM `2~2+i2/ �M �+im�H +mHim`�H /Bz2`2M+2X �M@
Qi?2` HBKBi�iBQM Q7 i?Bb bim/v Bb i?2 `2+�i2;Q`Bx�iBQM Q7 b2H7@`2TQ`i2/ Q++mT�iBQM�H iBiH2b BMiQ
Aa*P@y3 +�i2;Q`B2bX �Hi?Qm;? Aa*P@y3 Bb � +QKT`2?2MbBp2 +�i2;Q`Bx�iBQM bvbi2K- Bi biBHH
BMpQHp2b � bm#bi�MiB�H �KQmMi Q7 bm#D2+iBpBivX 6QHHQrBM; bim/B2b KB;?i Q#i�BM KQ`2 �++m`�i2
+Q/2b #v �HHQrBM; T�`iB+BT�Mib iQ b2H2+i i?2 +Q/2b i?�i #2bi `2T`2b2Mi2/ i?2B` TQbBiBQMX

LQM2i?2H2bb- i?Bb bim/v +QmMib rBi? MmK2`Qmb bi`2M;i?bX h?2 KQbi MQiB+2�#H2 bi`2M;i? Bb
i?2 `2THB+�iBQM Q7 `2bmHib �+`Qbb i?`22 b�KTH2b- �+`Qbb b2H7 �M/ BM7Q`K�Mi@`2TQ`i2/ T2`bQM�H@
Biv b+Q`2b �i Mm�M+2 �M/ 7�+2i H2p2HX >2M+2- i?2 2pB/2M+2 `2;�`/BM; T2`bQM�HBiv /Bz2`2M+2b
�+`Qbb b2tf;2M/2` �M/ Q++mT�iBQM�H }2H/ b22Kb `Q#mbiX �//BiBQM�HHv- i?Bb bim/v �HbQ i�+FH2/
MmK2`Qmb HBKBi�iBQMb Q7 T`2pBQmb `2b2�`+? bm+? �b mbBM; �+im�H Q++mT�iBQMb �M/ 2tTHQ`BM;
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T2`bQM�HBiv /Bz2`2M+2b �i Mm�M+2 �M/ 7�+2i H2p2HX JQ`2Qp2`- i?Bb HBM2 Q7 `2b2�`+? ?�b 2MQ`@
KQmb TQi2MiB�H iQ 2tTH�BM mM2p2M b2tf;2M/2`@`2T`2b2Mi�iBQM �+`Qbb }2H/b U*2+B 2i �HX- kyR9V-
�M/ 2p2M iQ BKT`Qp2 pQ+�iBQM�H +QmMb2HBM; �M/ DQ# bi�#BHBiv UGm#BMbFB- kyyyc qBHF 2i �HX-
RNN8VX
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*?�Ti2` d

6BM�H *QM+HmbBQM
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dXR h?2bBb Qp2`pB2r

h?Bb i?2bBb BM+Hm/2b irQ bim/B2b QM +Q;MBiBp2 �#BHBiv- irQ bim/B2b QM T2`bQM�HBiv- �M/ irQ
BMi`Q/m+iQ`v +?�Ti2`b U*?�Ti2`b R �M/ *?�Ti2` 9V bmKK�`BxBM; i?2 K�BM KBH2biQM2b BM
AMi2HHB;2M+2 �M/ S2`bQM�HBiv `2b2�`+?X h?Bb }M�H +?�Ti2` bvMi?2bBx2b 2�+? Q7 i?2 bim/B2b
Ua2+iBQM dXkV �M/ �//`2bb2b bQK2 Q7 i?2 +`Qbb@+miiBM; +QKTH2tBiB2b T`2b2Mi �+`Qbb �HH Q7 i?2K
Ua2+iBQM dXjVX

�i i?Bb TQBMi A +QMbB/2` Bi `2H2p�Mi iQ K�F2 � T2`bQM�H /Bb+H�BK2`X h?Bb *?�Ti2` /Bb+mbb2b
b2MbBiBp2 ?BbiQ`B+�H 2p2Mib HBF2 `�+2 b2;`2;�iBQMX LQi2 i?�i i?2 QTBMBQMb 2tT`2bb2/ i?`Qm;?Qmi
i?Bb i?2bBb- �M/ 2bT2+B�HHv BM i?Bb *?�Ti2`- �`2 KBM2 �M/ QMHv KBM2- �M/ #v MQ K2�Mb �BK iQ
`2T`2b2Mi i?2 p�Hm2b Q` TQHBiB+�HfKQ`�H TQbBiBQMb Q7 i?2 lMBp2`bBiv Q7 1/BM#m`;? Q` �Mv Q7 Bib
bi�z K2K#2`bX �b bm+?- A ?�p2 i�F2M i?2 HB#2`iv iQ +?�M;2 i?2 iQM2 �M/ iQ BMpBi2 i?2 `2�/2`
BMiQ � KQ`2 BM7Q`K�H +QMp2`b�iBQMX

dXk amKK�`v Q7 i?2 }M/BM;b �M/ +QMi`B#miBQMb iQ i?2

}2H/

*?�Ti2` k �M/ *?�Ti2` j mb2/ /�i� 7`QK � "`BiBb? HQM;Bim/BM�H bim/v- i?2 JBHH2MMBmK *Q@
?Q`i aim/v UJ*aVX "Qi? `2b2�`+? TB2+2b +QMi`B#mi2/ iQ i?2 BMi2;`�iBQM Q7 BMi2HHB;2M+2 �M/
2/m+�iBQM�H `2b2�`+? #v b?QrBM; ?Qr BMi2HHB;2M+2 K2�bm`2b +QmH/ +QKTH2K2Mi +H�bbB+�H i?2@
Q`B2b 7`QK i?2 1/m+�iBQM�H }2H/X S`QKQiBM; i?2 +`Qbb@Qp2` #2ir22M #Qi? }2H/b Bb `2H2p�Mi
#2+�mb2- #2vQM/ i?2 ?BbiQ`B+�H �M/ 2i?B+�H `2�bQMb i?�i +QMi`B#mi2/ iQ i?2B` /BpBbBQM Ub22
a2+iBQM dXjXjV- i?2`2 Bb 2MQm;? 2pB/2M+2 b?QrBM; i?�i BMi2HHB;2M+2 Bb � bi`QM; T`2/B+iQ` Q7
2/m+�iBQM�H Qmi+QK2bX JQ`2Qp2`- i?2b2 irQ bim/B2b b?Qr ?Qr i?2 +QK#BM�iBQM Q7 #Qi? }2H/b
H2�/ mb iQ 2tTHQ`2 M2r �M/ BMMQp�iBp2 `2b2�`+? �p2Mm2bX

h?2 ;Q�H Q7 *?�Ti2` k r�b iQ 2tT�M/ 1++H2bǶb 2tT2+i�M+v@p�Hm2 KQ/2H bQ Bi BM+Hm/2/ K2�bm`2b
Q7 +Q;MBiBp2 �#BHBivX h?Bb bim/v 2tTHQ`2/ i?2 `2H�iBQMb?BT #2ir22M p2`#�H �#BHBiv U�b � T`Qtv
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7Q` +Q;MBiBp2 �#BHBivV �M/ KQiBp�iBQM +?�M;2b �7i2` i?2 T`BK�`v iQ b2+QM/�`v b+?QQH i`�MbBiBQMX
�Hi?Qm;? 2z2+ib r2`2 MQi bi`QM;- i?2v b?Qr2/ U�V i?�i o2`#�H �#BHBiv r�b KQ`2 `2H�i2/ iQ
a2H7@*QKT2i2M+2 i?�M iQ h�bF@o�Hm2b- �M/ U#V i?�i bim/2Mib rBi? ?B;?2` a2H7@*QKT2i2M+2
�M/ p2`#�H �#BHBiv �i �;2 RR 2tT2`B2M+2/ H2bb +?�M;2 BM a2H7@*QKT2i2M+2X aBKBH�`Hv- *?�Ti2`
j BMi2;`�i2/ 2/m+�iBQM�H �M/ BMi2HHB;2M+2 `2b2�`+? #v 2tTHQ`BM; ?Qr 722/#�+F 2tT2`B2M+2b
HBF2 +?�M;2 BM ;`�/2b KB;?i K2/B�i2 i?2 `2H�iBQMb?BT #2ir22M p2`#�H �#BHBiv �M/ Q++mT�iBQM�H
�bTB`�iBQMbǶ +?�M;2X �b BM *?�Ti2` k- +?�M;2 r�b bK�HH �M/ +QmH/ MQi #2 K2�bm`2/ `2HB�#Hv- bQ
i?2 K2/B�iBQM r�b MQi bB;MB}+�MiX LQM2i?2H2bb- i?Bb bim/v ?B;?HB;?ib i?2 bBKBH�`BiB2b #2ir22M
i?2Q`B2b #�b2/ QM AM/BpB/m�H .Bz2`2M+2b U2X;X, >QHH�M/Ƕb i?2Q`v Q7 pQ+�iBQM�H BMi2`2bib Q`
:Qii7`2/bQMǶb i?2Q`v Q7 *B`+mKb+`BTiBQM �M/ *QKT`QKBb2V �M/ 2/m+�iBQM�H i?2Q`B2b UG2Mi
�M/ +QHH2�;m2bǶ aQ+B�H *Q;MBiBp2 *�`22` h?2Q`vV- 2pB/2M+BM; i?2 TQbbB#BHBiB2b �M/ #2M2}ib Q7
+QK#BMBM; i?2KX

*?�Ti2` 8 �M/ *?�Ti2` e 2tTHQ`2 T2`bQM�HBiv /Bz2`2M+2b #2ir22M b2tf;2M/2` �M/ b2tm�H Q`B@
2Mi�iBQM ;`QmTb- �b r2HH �b- �+`Qbb Q++mT�iBQMbX *?�Ti2` 8 b?Qr2/ i?�i T2`bQM�HBiv b+Q`2b
p�`B2/ �+`Qbb b2tf;2M/2` �M/ b2tm�H Q`B2Mi�iBQM ;`QmTbX AM i?Bb b2Mb2- i?2`2 b22K2/ iQ #2
bHB;?iHv KQ`2 2pB/2M+2 7�pQ`BM; i?2 AMp2`bBQM i?�M i?2 a?B7i >vTQi?2bBb- #mi MQM2 r�b bm{@
+B2Mi iQ 2tTH�BM i?2 `2bmHibX AM *?�Ti2` e i?2`2 r�b 2pB/2M+2 i?�i T2`bQM�HBiv TH�vb � `QH2 BM
Q++mT�iBQM�H +?QB+2b- 2bT2+B�HHv r?2M QT2`�iBQM�HBxBM; DQ#b �++Q`/BM; iQ i?2B` Q++mT�iBQM�H
Q`B2Mi�iBQM UBX2X S`2/B;2`Ƕb T2QTH2@i?BM;b /BK2MbBQMV `�i?2` i?�M i?2B` Q++mT�iBQM�H }2H/b
UBX2X ah1J pbX LQM@ah1JVX "Qi? *?�Ti2` 8 �M/ *?�Ti2` e +QMi`B#mi2 iQ i?2 }2H/ Q7 AM/B@
pB/m�H .Bz2`2M+2b BM irQ r�vbX PM i?2 QM2 ?�M/- i?2v 2tT�M/2/ i?2 7`QMiB2`b Q7 FMQrH2/;2-
�b i?2b2 `2b2�`+? [m2biBQMb `2K�BM H�`;2Hv mM2tTHQ`2/X �//BiBQM�HHv- #Qi? bim/B2b b2`p2 �b
2pB/2M+2 Q7 i?2 T2`p�bBp2M2bb Q7 T2`bQM�HBiv BM /�BHv HB72 +?QB+2bX PM i?2 Qi?2` ?�M/- #Qi?
bim/B2b 2t2KTHB}2/ i?2 mb27mHM2bb Q7 T2`bQM�HBiv b+Q`2b �i HQr2` H2p2Hb Q7 �;;`2;�iBQM, MQi
QMHv /B/ i?2v �HHQr2/ mb iQ +QMi2tim�HBx2 BM+QMbBbi2M+B2b BM T`2pBQmb `2b2�`+? `2bmHib- #mi
i?2v �HbQ �HHQr2/ mb iQ 2tTHQ`2 T2`bQM�HBiv /Bz2`2M+2b BM KQ`2 /2i�BHX AM i?Bb b2Mb2- i?2b2
irQ bim/B2b bmTTQ`i � +?�M;2 BM `2b2�`+? 7Q+mb 7`QK i?2Q`BxBM; �`QmM/ T2`bQM�HBiv i`�Bib �i
i?2 /QK�BM H2p2H iQ T`BQ`BiBxBM; `2b2�`+? QM i?2 T`2/B+iBp2 TQr2` Q7 7�+2ib �M/ Mm�M+2bX h?Bb
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M2r K2i?Q/QHQ;B+�H �TT`Q�+? ?�b KmHiBTH2 �/p�Mi�;2b- K�BMHv i?�i Bi 2Mbm`2b ?B;?2` [m�H@
Biv UBM i2`Kb Q7 BMi2`@`�i2` �M/ `2i2bi `2HB�#BHBivV �M/ ?B;?2` T`2/B+iBp2 TQr2` Q7 T2`bQM�HBiv
K2�bm`2bX JQ`2Qp2`- 7Q+mbBM; QM i?2 #�bB+ #mBH/BM; #HQ+Fb ?2HTb b2iiBM; i?2 7QmM/�iBQMb 7Q`
�M 2�bB2` iQ mT/�i2 T2`bQM�HBiv KQ/2H U7Q` KQ`2 /2i�BHb b22 a2+iBQM 9X9XkVX

dXj *`Qbb@+miiBM; i?2K2b

"2vQM/ i?2 +QMi`B#miBQMb Q7 2�+? Q7 i?2b2 +?�Ti2`b iQ i?2 }2H/- i?2`2 �`2 `2+m``BM; i?2K2b
i?`Qm;?i i?2 i?2bBbX h?Bb b2+iBQM rBHH 7Q+mb QM i?`22 F2v i?2K2b, URV i?2 mb2 Q7 T`BK�`v
�M/ b2+QM/�`v /�i�- UkV i?2 `2H2p�M+2 Q7 i?2Q`B2b QM AM/BpB/m�H .Bz2`2M+2b- �M/ UjV i?2
BKTQ`i�M+2 Q7 mbBM; AM/BpB/m�H .Bz2`2M+2b BM �TTHB2/ b2iiBM;bX

dXjXR S`BK�`v pbX a2+QM/�`v /�i�

Sbv+?QHQ;Bbi mb2 irQ ivT2b Q7 /�i�, S`BK�`v �M/ a2+QM/�`v /�i�X h?2 7Q`K2` `272`b iQ
�Mv /�i� +QHH2+i2/ �M/ mb2/ #v i?2 b�K2 `2b2�`+?2`X 6Q` BMbi�M+2- i?2 /�i� mb2/ BM i?2
T2`bQM�HBiv bim/B2b BM+Hm/2/ BM i?Bb i?2bBb Ĝ BX2X *?�Ti2`b 8 �M/ eX h?2 H�ii2` `272`b iQ /�i�
+QHH2+i2/ #v �M BM/BpB/m�H Ĝ Q` � Tm#HB+fT`Bp�i2 �;2M+v Ĝ mM`2H�i2/ iQ i?2 `2b2�`+?2` i?�i
KB;?i 2p2Mim�HHv mb2 Bi U2X;X, i?2 +�b2 Q7 i?2 J*a /�i� mb2/ BM i?2 BMi2HHB;2M+2 bim/B2bVX A
rBHH MQr bmKK�`Bx2 i?2 �/p�Mi�;2b �M/ /Bb�/p�Mi�;2b Q7 2�+? /�i� ivT2 +QM+2`MBM; i?2B`
mb2 BM i?Bb i?2bBbX

h?2 `2bmHib Q#i�BM2/ BM bim/B2b mbBM; a2+QM/�`v /�i� U*?�Ti2`b k �M/ jV r2`2 MQi �b BM@
i2`2biBM; �b i?2 Qi?2` irQX h?Bb Bb T�`iHv /m2 iQ i?2 M�im`2 Q7 i?2 `2b2�`+? [m2biBQMb- #mi
�HbQ #2+�mb2 Q7 i?2 K2�bm`2b mb2/X lMHBF2 rBi? a2+QM/�`v /�i�- S`BK�`v /�i� i2M/b iQ
BM+Q`TQ`�i2 KQ`2 7Q+mb2/ �M/ BM@/2Ti? [m2biBQMbX a2+QM/�`v /�i�- 2bT2+B�HHv BM i?2 +�b2
Q7 HQM;Bim/BM�H bim/B2b- ?�b � #`Q�/ 7Q+mb bQ Bi Bb mMHBF2Hv iQ }M/ � /�i�b2i i?�i b�iBb}2b
vQm` T�`iB+mH�` `2b2�`+?2`b BMi2`2bibX �//BiBQM�HHv- i?2b2 HQM;Bim/BM�H bim/B2b i2M/ iQ 7QH@
HQr � ǳT�i+?vǴ bi`m+im`2 #2+�mb2 K2�bm`2b �`2 MQi bvbi2K�iB+�HHv mb2/ �+`Qbb r�p2bX h?Bb
Bb T`2+Bb2Hv r?�i ?�TT2M2/ BM i?2 J*a- r?2`2 KQiBp�iBQM �M/ BMi2HHB;2M+2 K2�bm`2b r2`2
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MQi +QMbBbi2MiHv mb2/ �+`Qbb r�p2bX JQ`2Qp2`- i?2b2 K2�bm`2b r2`2 MQi �b +QKT`2?2MbBp2
�b Bi rQmH/ ?�p2 #22M B/2�HX 6Q` BMbi�M+2- Bi rQmH/ ?�p2 #22M T`272`�#H2 iQ ?�p2 � #`Q�/
K2�bm`2 Q7 BMi2HHB;2M+2 `�i?2` i?�M � bBM;H2 p2`#�H �#BHBiv i2biX h?2b2 `2�bQMb 2pB/2M+2 i?�i
*?�Ti2`b k �M/ j KB;?i ?�p2 #2M2}i2/ 7`QK mbBM; S`BK�`v /�i�X >Qr2p2` i?2 +QHH2+iBQM
Q7 i?Bb /�i� rQmH/ ?�p2 #22M T`Q?B#BiBp2 BM i2`Kb Q7 iBK2 �M/ `2bQm`+2bX LQi2 i?�i bQK2
/�i�@b?�`BM; BMBiB�iBp2b HBF2 i?2 PT2M a+B2M+2 6`�K2rQ`F KB;?i T`QpB/2 � i?B`/ bQHmiBQM iQ
i?Bb Bbbm2X h?2b2 bBi2b +QmH/ ?2HT ;�i?2`BM; S`BK�`v /�i� 7`QK `2b2�`+?2`b BM � ;Bp2M �`2�X
h?Bb rQmH/ #2 2bT2+B�HHv mb27mH 7Q` TQTmH�` `2b2�`+? [m2biBQMb U2X;X, T2`bQM�HBiv /Bz2`2M+2b
�+`Qbb ;`QmTbV #mi H2bb bQ 7Q` KQ`2 bT2+B}+ +`Qbb@}2H/ `2b2�`+?X

�//BiBQM�HHv- `2b2�`+? Bb +QbiHv BM i2`Kb Q7 iBK2 �M/fQ` KQM2vX JQM2i�`v +Qbib �`2 K�BMHv
�bbQ+B�i2/ iQ T�`iB+BT�Mi T�vK2Mi �M/ bm`p2v /Bbi`B#miBQMX AM i?Bb b2Mb2- Bi KB;?i i�F2 KQ`2
iBK2 iQ +QHH2+i /�i� QM � pQHmMi�`v #�bBb +QKT�`2/ iQ +QHH2+iBM; /�i� i?`Qm;? TH�i7Q`Kb HBF2
S`QHB}+- r?B+? b2H2+ib T�`iB+BT�Mib �++Q`/BM; iQ i?2 `2b2�`+? +`Bi2`B�- /Bbi`B#mi2b i?2 bm`p2v-
�M/ Q`;�MBx2b T�`iB+BT�Mi T�vK2MiX _2b2�`+?2`b +QHH2+iBM; S`BK�`v /�i� ?�p2 iQ +Qp2` i?Qb2
2tT2Mb2b #v i?2Kb2Hp2b ?2M+2- i?2v i2M/ iQ ?�p2 bK�HH2` b�KTH2 bBx2b i?�M r?�i a2+QM/�`v
/�i� +�M Qz2`X 6Q` BMbi�M+2- i?2 J*a mb2/ BM *?�Ti2`b k �M/ j ?�/ /�i� 7`QK Qp2` j yyy
+?BH/`2M �M/ i?2B` 7�KBHB2bX >Qr2p2`- /m2 iQ K�i2`B�H +QMbi`�BMib- A QMHv K�M�;2/ iQ +QHH2+i
�`QmM/ Ryyy T�`iB+BT�Mib 7Q` *?�Ti2`b 8 �M/ eX AM i?Bb b2Mb2- a2+QM/�`v /�i� Qz2` � ?B;?2`
TQr2` iQ /2i2+i bK�HH 2z2+ib �M/ /Bz2`2M+2b i?�i rQmH/ ;Q Qi?2`rBb2 mMMQiB+2/X

JQ`2Qp2`- S`BK�`v /�i� Bb �Hr�vb mT iQ /�i2- �b Bi Bb +QHH2+i2/ 2t@T`Q72bQ iQ �//`2bb �
bT2+B}+ `2b2�`+? [m2biBQMX aQK2iBK2b Bi Bb /B{+mHi iQ }M/ mT@iQ@/�i2 Q` `2H2p�Mi b2+QM/�`v
/�i� #2+�mb2 Bib +Qbib `2/m+2 i?2 MmK#2` Q7 T2QTH2 �M/ Q++�bBQMb r?2M i?2b2 bim/B2b +QmH/ #2
+�``B2/ QmiX AM i?Bb i?2bBb- A r�b �#H2 iQ mb2 i?2 J*a r?B+? 7QHHQrb +?BH/`2M �M/ i22M�;2`b
#Q`M BM kyyR K�FBM; Bi �M 2ti`2K2Hv mb27mH /�i� b2i 7Q` i?2 bim/v Q7 +m``2Mi i`2M/b BM
2/m+�iBQM�H �M/ Q++mT�iBQM�H Qmi+QK2bX

a2+QM/�`v /�i� i2M/b iQ b�p2 `2b2�`+?2`b i?2 iBK2 �M/ 2zQ`i `2[mB`2/ iQ T`2T�`2 2i?B+�H �T@
T`Qp�H �TTHB+�iBQMb �M/ /�i� T`Qi2+iBQM T`QiQ+QHbX a2+QM/�`v /�i� r�b T`272``2/ 7Q` *?�Ti2`b
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k �M/ j #2+�mb2 mbBM; pmHM2`�#H2 TQTmH�iBQMb BMpQHp2b /2�HBM; rBi? KmHiBTH2 ;�i2F22T2`b �M/
`2[mB`2b ?B;? /�i� T`Qi2+iBQM bi�M/�`/bX h?2b2 `2�bQMb �HbQ 2tTH�BM r?v mbBM; S`BK�`v
/�i� BM i?Bb ivT2 Q7 `2b2�`+? rQmH/ vB2H/ bK�HH b�KTH2 bBx2bX �//BiBQM�HHv- i?2 J*a r�b
� HQM;Bim/BM�H bim/v- r?B+? �HHQr2/ i?2 bim/v Q7 +?�M;2 BM i?2 Qmi+QK2 p�`B�#H2bX GQM;B@
im/BM�H bim/B2b �`2 p2`v p�Hm�#H2 iQ mM/2`bi�M/ i?2 BMi2`�+iBQM #2ir22M /Bz2`2Mi p�`B�#H2b
�M/ iQ 7QHHQr i?2 /2p2HQTK2Mi�H bi�;2b Q7 +2`i�BM Tbv+?QHQ;B+�H T`Q+2bb2b U2X;X, T2`bQM�HBiv
+?�M;2b /m`BM; +?BH/?QQ/ Q` BM i?2 rQ`FTH�+2VX P7 +Qm`b2- +?�M;2 +�M �HbQ #2 2p�Hm�i2/
+`Qbb@b2+iBQM�Hv #v i2biBM; +?BH/`2M Q7 /Bz2`2Mi �;2b �M/ +QKT�`BM; i?2B` `2bmHib- #mi i?Bb
�TT`Q�+? /Q2b MQi +QMi`QH 7Q` mMK2�bm`2/ p�`B�#H2b r?B+? KB;?i #2 �z2+iBM; +?�M;2X 6Q`
i?Bb `2�bQM- HQM;Bim/BM�H bim/B2b T`272``2/ Qp2` T`BK�`v /�i� r?2M i`vBM; iQ 2bi�#HBb? i?2
/B`2+iBQM Q7 +�mb�HBiv- �b A �BK2/ BM i?2 K2/B�iBQM KQ/2H Q7 *?�Ti2` jX

lbBM; � HQM;Bim/BM�H bim/v rQmH/ ?�p2 2M`B+?2/ i?2 /Bb+mbbBQM Q7 *?�Ti2` e- �b Bi rQmH/ ?�p2
�HHQr2/ iQ i2bi r?2i?2` T2`bQM�HBiv i`�Bib H2�/ T2QTH2 BMiQ /Bz2`2Mi Q++mT�iBQMb- Q` B7 Bi r�b
T`2pBQmb 2tT2`B2M+2b BM i?2 H�#Q` K�`F2i r?�i H2�/ iQ +?�M;2b BM T2`bQM�HBivX 1bi�#HBb?BM;
i?2 /B`2+iBQM Q7 +�mb�HBiv Bb `2H2p�Mi BM Tbv+?QHQ;v- 2bT2+B�HHv r?2M +QMbB/2`BM; ;2M2iB+ �M/
2MpB`QMK2Mi�H BM~m2M+2bX q2 rBHH 7m`i?2` /Bb+mbb i?Bb Bbbm2 BM i?2 M2ti b2+iBQMX

a2+iBQM bmKK�`v

Sbv+?QHQ;Bbib mb2 S`BK�`v Q` a2+QM/�`v /�i� /2T2M/BM; QM i?2B` `2bQm`+2b �M/ i?2 `2b2�`+?
[m2biBQM �i ?�M/X 1�+? /�i� ivT2 ?�b bi`2M;i?b �M/ r2�FM2bb2b #mi #Qi? 7�+2 +?�HH2M;2b
r?2M r2 i`v iQ /2`Bp2 i?2Q`B2b 7`QK i?2KX h?Bb Bb K�BMHv /m2 iQ i?2 Kv`B�/ Q7 7�+iQ`b
BMpQHp2/ BM 2p2`v �bT2+i Q7 ?mK�M HB72 �M/ Tbv+?2X

dXjXk h?2Q`B2b BM AM/BpB/m�H .Bz2`2M+2b

h?2Q`B2b �`2 ?2HT7mH iQ ;mB/2 `2b2�`+? #mi- �b i?Bb i?2bBb b?Qrb- bQK2 7�+iQ`b HBF2 +Q;MBiBp2
�#BHBiv Q` T2`bQM�HBiv 7�+2ibfMm�M+2b �`2 p�Hm�#H2 #v i?2Kb2Hp2b 2p2M B7 i?2v �`2 MQi BMi2@
;`�i2/ BMiQ � H�`;2` 7`�K2rQ`FX �b �H`2�/v K2MiBQM2/ BM a2+iBQM 9X8X9- i?2Q`B2b �`2 ?2HT7mH
#2+�mb2 i?2v ?2HT mb /2b+`B#2 �M/fQ` T`2/B+i T?2MQK2M�X AM i?Bb b2Mb2- i?2Q`B2b /Q MQi M22/
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iQ #2 T2`72+iHv �++m`�i2 iQ #2 mb27mH �b HQM; �b i?2v ?�p2 ?B;? T`2/B+iBM; TQr2`X _2b2�`+?2`b
Q7i2M 7Q+mb QM T`2/B+iBp2 TQr2` #2+�mb2 Bi �HHQrb mb iQ +QMi`QH Qm` 2MpB`QMK2Mi �M/ i�F2
�+iBQMb i?�i KBMBKBx2 i?2 +Qbib �M/ K�tBKBx2 i?2 ;�BMbX 6Q` BMbi�M+2- i?2 #2ii2` r2 T`2/B+i
iQ`M�/Q2b- i?2 HQr2` i?2 +Qbib Q7 ?mK�M- rBH/HB72- �M/ K�i2`B�H HQbb2bX

�b A rBHH MQr 2t2KTHB7v- i?2 T`Q#H2K 7�+2/ #v AM/BpB/m�H .Bz2`2M+2b i?2Q`B2b �M/- KQ`2
;2M2`�HHv #v Tbv+?QHQ;v- Bb i?2 TH2i?Q`� Q7 BMi2`irBM2 2MpB`QMK2Mi�H �M/ ;2M2iB+ 7�+iQ`b
BM~m2M+BM; 2�+? Q#b2`p�#H2 #2?�pBQ`,

ǳ(h)?2`2 Bb MQ /B`2+i r�v Q7 K�MBTmH�iBM; Tbv+?QHQ;B+�H p�`B�#H2b bm+? �b i?Qm;?ib
Q` �z2+ib U*?B2b�- RNNkc >m;?2b 2i �HX- kyReVX AMbi2�/- i?2v ?�p2 iQ #2 K�MBT@
mH�i2/ BM/B`2+iHv pB� p2`#�H BMbi`m+iBQM Q` Qi?2` 2ti2`M�H biBKmHB- �M/ bm+? i2+?@
MB[m2b �`2 ivTB+�HHv MQi T`2+Bb2 2MQm;? iQ +?�M;2 Dmbi QM2 p�`B�#H2X 6Q` 2t�KTH2-
Bi Bb U�i H2�bi +m``2MiHvV BKTQbbB#H2 iQ K�MBTmH�i2 722HBM;b Q7 HQbb Q7 +QMi`QH rBi?Qmi
+?�M;BM; �Mv Qi?2` Tbv+?QHQ;B+�H bi�i2b- bm+? �b KQiBp�iBQM- �ii2MiBQM- Q` 722H@
BM;b Q7 �MtB2iv (Ę) h?Bb +`2�i2b � T`Q#H2K 7Q` }M/BM; Tbv+?QHQ;B+�H +�mb2b #2+�mb2
r?2M BMi2`p2MiBQMb �`2 7�i@?�M/2/- r2 +�MMQi �bbmK2 i?�i i?2v �`2 mM+QM7QmM/2/
K�MBTmH�iBQMb i?�i HB+2Mb2 +�mb�H BM72`2M+2bX JQ`2 bT2+B}+�HHv- r2 +�MMQi �bbmK2
i?�i i?2v +?�M;2 Tmi�iBp2 2z2+i u QMHv pB� � `Qmi2 i?�i ;Q2b i?`Qm;? i?2 Tmi�iBp2
+�mb2 sXǴ

ě 1`QM2M �M/ "`BM;K�MM UkykR- TX eV

6Q` i?2b2 `2�bQMb- Bi Bb MQi QMHv /B{+mHi 7Q` Tbv+?QHQ;Bbib iQ +`2�i2 �++m`�i2 /2b+`BTiBQMb
Q7 2�+? T?2MQK2MQM- #mi �HbQ iQ }M/ r?B+? 7�+iQ`b T`2/B+i i?2K #2ii2`X h?mb- #mBH/BM;
Tbv+?QHQ;v i?2Q`B2b Bb �`/mQmbX �b A rBHH 7m`i?2` 2tTH�BM- i?Bb ?�b H2/ bQK2 2tT2`ib iQ �#�M/QM
i?2Q`BxBM; �HiQ;2i?2` iQ 7Q+mb QM i?Qb2 #mBH/BM; #HQ+Fb rBi? ?B;? T`2/B+iBp2 TQr2`X h?Bb i?2bBb
Bb �M 2t�KTH2 Q7 i?Bb �TT`Q�+? �b Bi 7Q+mb2b QM mbBM; 2H2K2Mib rBi? ?B;? T`2/B+iBp2 TQr2` iQ
+QKTH2K2Mi T`2pBQmb `2b2�`+? Q` i?2Q`B2bX PM i?2 QM2 ?�M/- i?Bb i?2bBb b?Qrb i?2 `2H2p�M+2
Q7 BMi2HHB;2M+2 BM 2/m+�iBQM�H i?2Q`B2bX PM i?2 Qi?2` ?�M/- i?Bb i?2bBb mb2b T2`bQM�HBiv 7�+2ib
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�M/ Mm�M+2b iQ 2tTH�BM BM+QMbBbi2M+B2b BM T`2pBQmb `2b2�`+? �M/ iQ T`QpB/2 � KQ`2 /2i�BH2/
�++QmMi Q7 r?�i �bT2+ib Q7 T2`bQM�HBiv +QMi`B#mi2 iQ b2tf;2M/2` /Bz2`2MiB�iBQMX

h?Bb b2+iBQM 7m`i?2` 2tTH�BMb i?2 #2M2}ib �M/ /`�r#�+Fb Q7 mbBM; i?2Q`B2b BM AM/BpB/m�H
.Bz2`2M+2b Ĝ Q` Tbv+?QHQ;v Ĝ `2b2�`+?X �//BiBQM�HHv- Bi �HbQ 2t�KBM2b i?2 �Hi2`M�iBp2 K2i?Q/
Q7 i�+FHBM; `2b2�`+? 7QHHQr2/ BM i?Bb i?2bBbX

q?v �`2 i?2Q`B2b BKTQ`i�Mi BM AM/BpB/m�H .Bz2`2M+2b Q`- KQ`2 #`Q�/Hv- BM Tbv@
+?QHQ;v\

CQ?M 2i �HX URN33V �M/- KQ`2 `2+2MiHv _X CX ai2K#2`; BM .2�`v �M/ ai2`M#2`; UkykRV- �`;m2/
i?�i i?2Q`B2b �`2 M2+2bb�`v iQ ;mB/2 `2b2�`+?- 7Q` i?2v ?2HT iQ B/2MiB7v �M/ iQ /2i�M;H2 i?2
2MpB`QMK2Mi�H �M/ ;2M2iB+ +�mb2b- T`QpB/BM; � 7`�K2rQ`F Q7 `272`2M+2 bQ `2b2�`+? }M/BM;b
�`2 +`BiB+�HHv 2p�Hm�i2/X �++Q`/BM; iQ i?2b2 �mi?Q`b- i?2Q`B2b �HbQ 2M�#H2 mb iQ +QKKmMB+�i2
�M/ �++mKmH�i2 FMQrH2/;2 bQ i?�i- 2p2Mim�HHv- r2 #mBH/ � +QKT`2?2MbBp2 i?2Q`v Q7 ?mK�M
Tbv+?QHQ;vX AM i?Bb b2Mb2- mMB7vBM; KQ/2Hb Q` i?2Q`B2b +�M `2/m+2 `2/mM/�M+v r?BH2 BKT`QpBM;
T`2/B+iBp2 TQr2`X >Qr2p2`- i?Bb 2KT?�bBb QM i?2Q`B2b ?�b �HbQ #22M +`BiB+Bx2/ U2X;X, .2�`v �M/
ai2`M#2`;- kykRc JǤiimb 2i �HX- kyRd�VX h?2 K�BM +`BiB+BbK `2pQHp2b �`QmM/ ?Qr i?2Q`BxBM;
UBM i?2 b2Mb2 Q7 K2`;BM; �M/ +`2�iBM; � M�``�iBp2 +QMM2+iBM; KmHiBTH2 +QMbi`m+ibV ?�b #22M
T`BQ`BiBx2/ Qp2` bim/vBM; i?2B` #�bB+ +QKTQM2Mib- 2bT2+B�HHv ;Bp2M `2+2Mi 2pB/2M+2 b?QrBM;
i?�i i?2b2 +QKTQM2Mib BM/BpB/m�HHv +�M #2 �b mb27mH �b 7mHH +QKTH2t KQ/2HbX h?Bb KB;?i
bQmM/ +QmMi2`BMimBiBp2- #mi i?2 7QHHQrBM; T�`�;`�T?b rBHH +H�`B7v BiX

>Qr 2�bv Bb Bi iQ /2b+`B#2 Tbv+?QHQ;B+�H T?2MQK2M�\

.2b+`B#BM; � Tbv+?QHQ;B+�H T?2MQK2MQM Bb MQi 2�bv 7Q` Bi `2[mB`2b B/2MiB7vBM; i?2 F2v p�`B�#H2b
BM~m2M+BM; Bi- �b r2HH �b i?2 +�mb�H K2+?�MBbKb +QMM2+iBM; i?2KX �b �M 2t�KTH2- r2 +�M
i�F2 i?2 KQ/2H r2 mb2/ BM *?�Ti2` j r?2`2 r2 T`2/B+i2/ Q++mT�iBQM�H �bTB`�iBQMb +?�M;2
7`QK p2`#�H �#BHBiv �M/ +?�M;2 BM ;`�/2bX

6B;m`2 dXR b2`p2b �b � #`Q�/2` `2T`2b2Mi�iBQM Q7 p�`B�#H2b �z2+iBM; � bim/2MiǶb Q++mT�iBQM�H
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�bTB`�iBQMb �i � ;Bp2M iBK2X �b 6B;m`2 dXR b?Qrb- ?B;?2` a1a ?�b #22M HBMF2/ iQ ?B;?2`
2/m+�iBQM�H �M/ Q++mT�iBQM�H �bTB`�iBQMb U*`QHH- kyy3c .m#Qr 2i �HX- kyyNc :Qii7`2/bQM-
RN3Rc >�HH2` 2i �HX- RNd9c G22 �M/ _QD2rbFB- kyRkc a+?QQM �M/ S�`bQMb- kyykc a+?QQM �M/
SQH2F- kyRRV- `2;�`/H2bb Q7 bim/2MibǶ �#BHBiB2b U*Q+?`�M 2i �HX- kyRRVX >Qr2p2`- i?Bb Bb MQi �
bi`�B;?i7Q`r�`/ `2H�iBQMb?BT- �b K�Mv Qi?2` p�`B�#H2b KB;?i KQ/2`�i2 i?Bb 2z2+i Ĝ 2X;X, a1a
?�b #22M 7QmM/ iQ BMi2`�+i rBi? `�+2 U>Qr�`/ 2i �HX- kyRRV �M/ b+?QQH �+?B2p2K2Mi UG22 �M/
_QD2rbFB- kyRkVX �//BiBQM�HHv- bim/2Mib 7`QK ?B;?2` a1a 7�KBHB2b ?�p2 #22M 7QmM/ iQ #2 KQ`2
+2`i�BM Q7 i?2B` Q++mT�iBQM�H �bTB`�iBQMb �M/ �`2 KQ`2 HBF2Hv iQ DmbiB7v i?2K #�b2/ QM BMi2`2bi
�M/ T2`bQM�H /2p2HQTK2Mi `�i?2` i?�M KQM2v U"�HH 2i �HX- kyykc :�HHBQii �M/ :`�?�K- kyR8c
:Q`2 2i �HX- kyR8VX �b � +QMb2[m2M+2- a1a +QmH/ #2 KQ`2 `2H2p�Mi r?2M T`2/B+iBM; +2`i�BM
ivT2b Q7 �bTB`�iBQMb BMpQHpBM; ?B;?2` 2+QMQKB+�H `BbF BM i?2 HQM; i2`K HBF2 �`i U:Q`2 2i �HX-
kyRdVX

6B;m`2 dXR
SQi2MiB�H +�mb�H K2+?�MBbK BM~m2M+BM; bim/2MibǶ Q++mT�iBQM�H �bTB`�iBQMbX
LQi2b, h?Bb ?vTQi?2iB+�H KQ/2H b?Qrb bQK2 Q7 i?2 7�+iQ`b �z2+iBM; /B`2+iHv �M/ BM/B`2+iHv
U#Hm2V 2�+? Q7 i?2 p�`B�#H2b BM+Hm/2/ BM � bBKTHB}2/ p2`bBQM Q7 i?2 KQ/2H mb2/ BM *?�Ti2` j
U#H�+FVX
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S�`2MibǶ 2tT2+i�iBQMb ?�p2 �HbQ #22M `2H�i2/ iQ +?BH/`2MǶb Q++mT�iBQM�H �M/ 2/m+�iBQM�H �b@
TB`�iBQMb UJ�m �M/ "BFQb- kyyyVX S�`2Mib KB;?i �HbQ 7Qbi2` /Bz2`2Mi +?�`�+i2`BbiB+b BM i?2B`
+?BH/`2M BM~m2M+BM; i?2K iQ #2 #2ii2` bmBi2/ 7Q` bT2+B}+ ivT2b Q7 DQ#b Ua+?mH2M#2`; 2i �HX-
RN39VX �//BiBQM�HHv- ?B;? a1a ?�b #22M `2H�i2/ iQ ?B;? T�`2Mi�H 2/m+�iBQM�H �bTB`�iBQMb
�M/ 2tT2+i�iBQMb U.BiiQM 2i �HX- kyRNc a+?QQM �M/ S�`bQMb- kyykVX AM 7�+i- i?2 `2H�iBQMb?BT
#2ir22M a1a �M/ bim/2MibǶ b+?QQH �+?B2p2K2Mi ?�b #22M 7QmM/ iQ #2 K2/B�i2/ #v +mHim`�H
`2bQm`+2b �M/ T�`2MibǶ 2/m+�iBQM�H 2tT2+i�iBQMb U.BiiQM 2i �HX- kyRNVX

�++Q`/BM; iQ "Qm`/B2m- ?B;? a1a 7�KBHB2b rQmH/ ?2HT bim/2Mib iQ M�pB;�i2 i?2 H�#Q` K�`F2i
#2+�mb2 i?2v ?�p2 i?2 FMQrH2/;2 �M/ i?2 T2`bQM�H +QMM2+iBQMb- BM Qi?2` rQ`/b- ǳi?2v ?�p2
MQi Dmbi #22M ;Bp2M i?2 K�Tc i?2v �`2 i?2 +�`iQ;`�T?2`b i?2Kb2Hp2bǴ U:�H2- kyR8- TX NyVX
G�biHv- ?B;? a1a #�+F;`QmM/ Bb `2H�i2/ iQ ?B;? BMi2HHB;2M+2 U*Q+?`�M 2i �HX- kyRRc .2�`v
2i �HX- kyy8c .m#Qr 2i �HX- kyyNc a+?QQM �M/ SQH2F- kyRRVX _2b2�`+? bm;;2bib i?�i a1a
+QM7QmM/b i?2 ?2`Bi�#BHBiv Q` 2tT`2bbBQM Q7 BMi2HHB;2M+2 bQ- a1a +�M rB/2M b+?QQH �+?B2p2K2Mi
/Bz2`2M+2b #2ir22M bim/2Mib Q7 bBKBH�` �#BHBiB2b Uhm`F?2BK2` �M/ >�`/2M- kyRjc pQM aimKK-
kyRdVX >B;?2`@a1a ?�b �HbQ #22M /B`2+iHv `2H�i2/ iQ ?B;?2` b+?QQH �+?B2p2K2Mi U"2`;K�M
2i �HX- kyR9c :Q`2 2i �HX- kyRdc a+?QQM- kyyRc a+?QQM �M/ S�`bQMb- kyykVX

_2b2�`+? b?Qrb i?�i bim/2Mi ?�p2 b2t@bi2`2QivTB+�H Q++mT�iBQM�H �bTB`�iBQMb �b 72K�H2b i2M/
iQ +?QQb2 >mK�MBiB2b �M/ #Qvb- ah1J U*`QHH- kyy3c :Q`2 2i �HX- kyR8- kyRdc >QHK2b 2i �HX-
kyR3c >Qr�`/ 2i �HX- kyRRVX h?Bb b22Kb iQ #2 i?2 +�b2 `2;�`/H2bb Q7 bim/2MibǶ �+im�H �#BH@
BiB2bX aQK2 `2b2�`+? b?Qrb i?�i p2`#�HHv i�H2Mi2/ K2M- rQmH/ `�i?2` +?QQb2 iQ rQ`F BM
ah1J@`2H�i2/ i?�M BM >mK�MBiB2b@`2H�i2/ Q++mT�iBQMb �M/- �Hi?Qm;? iQ H2bb 2ti`2K2- K�i?@
2K�iB+�HHv i�H2Mi2/ rQK2M rQmH/ +?QQb2 i?2 QTTQbBi2 U"�B`/- kyRkc *QvH2 2i �HX- kyR8VX SQ@
i2MiB�HHv- Bi Bb TQbbB#H2 i?�i b2tf;2M/2` bi2`2QivT2b �z2+i Q++mT�iBQM�H �bTB`�iBQMb i?`Qm;?
b2H7@+QKT2i2M+2 #2HB27b Ua?�TF� 2i �HX- kyyeVX �//BiBQM�HHv- i?2 +QmMi`v �M/ i?2 +mHim`2 BM
r?B+? bim/2Mib �`2 2K#2//2/ +�M �HbQ �z2+i i?2B` Q++mT�iBQM�H �bTB`�iBQMbX 6Q` BMbi�M+2-
i`�/BiBQM�H #2HB27b ?2H/ #v BM/BpB/m�Hb KB;?i BM~m2M+2 i?2B` �/?2`2M+2 iQ b2t@bi2`2QivT2/
Q++mT�iBQM�H �bTB`�iBQMb U"�B`/- kyRkVX AM/22/- �ii2M/BM; iQ � bBM;H2@ Q` KBt2/@b2tf;2M/2`
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b+?QQH ?�b #22M 7QmM/ iQ KQ/2`�i2 b2t@/Bz2`2M+2b BM Q++mT�iBQM�H �bTB`�iBQMb Ua+?QQM- kyyRVX
JQ`2Qp2`- i?2 BKT�+i Q7 i?2 +mHim`2 BM r?B+? bim/2Mib �`2 `�Bb2/ KB;?i /2T2M/ QM r?2i?2`
i?2v �`2 M�iBp2b 7`QK i?�i +mHim`2 Q` BKKB;`�Mib UJ�`DQ`B#�MFb- kyykVX

h?2`2 +�M �HbQ #2 �M BMi2`TH�v #2ir22M +mHim`2 �M/ �+im�H b2tf;2M/2` /Bz2`2M+2bX �b r2 ?�p2
T`2pBQmbHv /Bb+mbb2/ BM *?�Ti2` e- T2`bQM�HBiv b2tf;2M/2` /Bz2`2M+2b �`2 H�`;2` BM /2p2HQT2/
+QmMi`B2b r?B+? +QmH/ BM~m2M+2 i?2 b2tf;2M/2` b2;`2;�iBQM Q7 i?2 H�#Q` K�`F2iX PM i?2
Qi?2` ?�M/- BM/BpB/m�Hb KB;?i ?�p2 H2bb 2+QMQKB+ T`2bbm`2 BM /2p2HQT2/ +QmMi`B2b- r?B+?
KB;?i T`QKTi BM/BpB/m�Hb iQ i`�Mb;`2bb i?2B` b2tf;2M/2` `QH2b BM i2`Kb Q7 i?2B` Q++mT�iBQM�H
�bTB`�iBQMbX �//BiBQM�HHv- T2`bQM�HBiv KB;?i �HbQ BM~m2M+2 Q++mT�iBQM�H �bTB`�iBQMb i?`Qm;?
2/m+�iBQM�H �+?B2p2K2Mi �M/ 2/m+�iBQM�H �bTB`�iBQMb- 2bT2+B�HHv ;Bp2M i?2 /2;`22 Q7 /BHB;2M+2
`2[mB`2/ 7Q` bim/vBM; U.mK7�`i �M/ L2m#�m2`- kyReVX

h?2 ?BbiQ`B+�H +QMi2ti BM r?B+? BM/BpB/m�Hb �`2 2K#2//2/ �HbQ K2/B�i2b i?2 2z2+ib i?�i #�+F@
;`QmM/ a1a- Q++mT�iBQM�H �bTB`�iBQMb- �M/ b+?QQH �+?B2p2K2Mi ?�p2 QM 7mim`2 Q++mT�iBQM�H
bi�imb Ua+?QQM �M/ S�`bQMb- kyykVX AM/BpB/m�HbǶ T2`+2TiBQMb Q7 bQ+B�H KQ#BHBiv T�ii2`Mb- 7Q`
BMbi�M+2- +�M K�F2 bQK2 ;2M2`�iBQMb KQ`2 �K#BiBQmb- �Hi?Qm;? Bi KB;?i MQi #2 2MQm;? iQ
�Hi2` i?2 ;2M2`�H i2M/2M+v Q7 bim/2Mib iQ 7QHHQr i?2B` T�`2MibǶ +�`22`b U*`QHH- kyy3V Q` r?�i
i?2v i?BMF i?2B` T�`2Mib 2tT2+i U>2HrB;- kyyRVX h?Bb /Bb+mbbBQM b?Qrb ?Qr /B{+mHi Bi Bb iQ
~�; 2p2`v 7�+iQ` BM~m2M+BM; bim/2MibǶ Q++mT�iBQM�H �bTB`�iBQMb �i � ;Bp2M iBK2- H2i �HQM2 iQ
/2i2`KBM2 r?B+? Bb i?2 /B`2+iBQM Q7 +�mb�HBiv, /Q2b a1a BM+`2�b2 BMi2HHB;2M+2 Q` /Q2b BMi2HHB@
;2M+2 H2�/ iQ ?B;? a1a\ .Q2b T2`bQM�HBiv BM~m2M+2 b2H7@+QKT2i2M+2 i?`Qm;? ;`�/2b Q` /Q2b
b2H7@+QKT2i2M+2 b?�T2 T2`bQM�HBiv i?`Qm;? ;`�/2b\

LQi2 i?�i i?Bb Bb Dmbi QM2 2t�KTH2 iQ b?Qr+�b2 i?2 +QKTH2tBiB2b BMpQHp2/ BM � bBM;H2 bim/vX
"mi- i?2 b�K2 HQ;B+ +QmH/ #2 �TTHB2/ iQ Tbv+?QHQ;v bim/B2b �+`Qbb i?2 #Q�`/X 6Q` BMbi�M+2-
i?BMFBM; �#Qmi Qi?2` bim/B2b BM i?Bb i?2bBb r2 +QmH/ �bF, /Q2b T2`bQM�HBiv H2�/ T2QTH2 BMiQ
/Bz2`2Mi DQ#b- Q` /Q bT2+B}+ 2tT2`B2M+2b BM 2�+? Q++mT�iBQM b?�T2 T2QTH2Ƕb T2`bQM�HBiB2b\
*QmH/ i?2 T2`bQM�HBiv b2tf;2M/2` /Bz2`2M+2b +�mb2/ #v #BQHQ;B+�H 7�+iQ`b #2+QK2 KQ`2 b�HB2Mi
/m2 iQ bT2+B}+ T�`2MiBM; +?QB+2b Q` +mHim`�H p�Hm2b\
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h?2b2 [m2biBQMb +QmH/ #2 2�bB2` iQ �//`2bb B7 r2 /B`2+iHv +QMi`QHH2/ 2MpB`QMK2Mi�H Q` ;2M2iB+
7�+iQ`bX *m``2Mi �/p�M+2b BM ;2M2iB+ `2b2�`+? U2X;X, *_AaS_ i2+?MQHQ;vV- +QmH/ �HHQr mb
iQ +QMi`QH +2`i�BM �bT2+ib Q7 �M BM/BpB/m�HbǶ ;2MQK2- #mi bm+? bim/B2b rQmH/ `�Bb2 2i?B+�H
+QM+2`MbX aBKBH�`Hv- MQi �HH 2MpB`QMK2Mi�H 7�+iQ`b +QmH/ #2 +QMi`QHH2/ 2i?B+�HHvX AM 7�+i-
T�bi �ii2KTib iQ +QMi`QH ;2M2iB+ Q` 2MpB`QMK2Mi�H 7�+iQ`b H2�/ iQ i2``B#H2 +QMb2[m2M+2bX
6Q` BMbi�M+2- i?2 Tbv+?B�i`Bbi S2i2` "2H� L2m#�m2` H2�/ � bim/v BM +QHH�#Q`�iBQM rBi? i?2
�/QTiBQM �;2M+v GQmBb2 qBb2 a2`pB+2b- BM r?B+? irBMb �M/ i`BTH2ib r2`2 b2T�`�i2/ �i #B`i?
�M/ TH�+2/ BM 7�KBHB2b Q7 /Bz2`2Mi a1a rBi?Qmi i?2 +QMb2Mi Q7 2Bi?2` i?2 #BQHQ;B+�H Q` i?2
�/QTiBp2 T�`2MibX h?2b2 +?BH/`2M r2`2 i2bi2/ KmHiBTH2 iBK2b �+`Qbb i?2B` HB72 bT�M- rBi?Qmi
KQbi Q7 i?2K 2p2` FMQrBM; i?2 �+im�H ;Q�H Q7 i?Qb2 7QHHQr@mTbX h?Bb bim/v r�b /Q+mK2Mi2/
BM i?2 kyR3 }HK h?`22 A/2MiB+�H ai`�M;2`b- i?`Qm;? i?2 /`�K�iB+ biQ`v Q7 � b2i Q7 i`BTH2ib
`2mMBi2/ �b �/mHib r?Q- �b � +QMb2[m2M+2- 2tT2`B2M+2/ K2Mi�H ?2�Hi? Bbbm2b r?B+? 2p2Mim�HHv
H2/ QM2 Q7 i?2K iQ bmB+B/2X

h?2b2 T`�+iB+2b �`2 mMi?BMF�#H2 MQr�/�vbX J2i?Q/b ?�p2 #22M /2p2HQT2/ iQ bim/v i?2
`2H�iBQMb?BT #2ir22M ;2M2iB+ �M/ 2MpB`QMK2Mi�H 7�+iQ`b BM/B`2+iHvX GQM;Bim/BM�H bim/B2b- 7Q`
BMbi�M+2- ?2HT iQ +QMi`QH 2MpB`QMK2Mi�H �M/ ;2M2iB+ 7�+iQ`b i?�i KB;?i �z2+i � T?2MQK2MQM
�+`Qbb iBK2 U2X;X, i?2 BM~m2M+2 Q7 i?2`�Tv QM T2`bQM�HBiv +?�M;2b- _Q#2`ib 2i �HX- kyRdVX
�MQi?2` 2t�KTH2 Bb i?2 i2+?MB[m2 Q7 :2MQK2@rB/2 �bbQ+B�iBQM aim/v U:q�aV r?B+? �HHQrb
`2b2�`+?2`b iQ T�`b2 i?2 2z2+ib Q7 2MpB`QMK2Mi �M/ ;2M2b i?`Qm;? ;2M2iB+ /�i� Q7 i?Qmb�M/b
Q7 T�`iB+BT�Mib U7Q` �M 2ti2MbBp2 `2pB2r QM i?Bb i2+?MB[m2 �M/ Bib BKTHB+�iBQMb QM AMi2HHB;2M+2
`2b2�`+? b22 SHQKBM- kyRNVX

*�M BM�++m`�i2 i?2Q`B2b biBHH #2 mb27mH\

�b r2 ?�p2 Dmbi /Bb+mbb2/- i?2`2 Bb � Kv`B�/ Q7 7�+iQ`b BMpQHp2/ BM Tbv+?QHQ;B+�H T?2MQK2M�-
?�KT2`BM; Qm` �#BHBiv iQ #mBH/ �++m`�i2 i?2Q`B2b- 2bT2+B�HHv BM `2b2�`+? }2H/b HBF2 AM/BpB/m�H
.Bz2`2M+2bX lM�pQB/�#Hv- i?2 M2ti [m2biBQM Bb, +�M �M BM�++m`�i2 i?2Q`v biBHH #2 mb27mH\ h?Bb
Bb � +QKTH2t T?BHQbQT?B+�H [m2biBQM- #mi Bi +QmH/ #2 bvMi?2bBx2/ BMiQ irQ QTTQbBM; pB2rbX PM
i?2 QM2 ?�M/- i?2Q`B2b ?�p2 �M BMi`BMbB+ p�Hm2 7Q` +QMp2vBM; BM7Q`K�iBQM �#Qmi i?2 rQ`H/-
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2p2M B7 Bi /Q2b MQi T2`72+iHv K�i+? `2�HBivX h?mb- i?2Q`B2b /Q MQi M22/ iQ #2 mb27mH BM i?2
b2Mb2 Q7 ?�pBM; ?B;? T`2/B+iBp2 TQr2`X PM i?2 Qi?2` ?�M/- KQbi T2QTH2 r�Mi i?2Q`B2b i?�i
�`2 mb27mH iQ T`2/B+i T?2MQK2M�- `2;�`/H2bb Q7 i?2 /2;`22 iQ r?B+? i?2v KB``Q` `2�HBivRX AM
Qi?2` rQ`/b- mM/2` i?Bb pB2r- r`QM;k i?2Q`B2b +�M biBHH #2 mb27mHX

h?Bb H�bi TQBMi Bb BKTQ`i�Mi iQ Qm` /2#�i2 QM i?2 p�Hm2 Q7 i?2Q`B2b BM i?2 }2H/ Q7 AM/BpB/m�H
.Bz2`2M+2b- bQ A ?QT2 i?2 `2�/2` �HHQrb /2iQm`BM; bHB;?iHv iQ 7mHHv 2tTH�BM r?v r`QM; i?2Q`B2b
+�M biBHH #2 mb27mH �M/ ?Qr i?Bb KB;?i BKT�+i AM/BpB/m�H .Bz2`2M+2b `2b2�`+?X

6Q` � KQK2Mi- H2iǶb BK�;BM2 r2 r2`2 bi�M/BM; BM i?2 KB//H2 Q7 � 7Q`2bi QM � TBi+?@#H�+F
MB;?iX LQr r2 im`M QM � ~�b?HB;?i �M/ r2 +�M b22 r?�i HB2b BM 7`QMi Q7 mbX q2 +QmH/
i?BMF Q7 Qm`b2Hp2b �b `2b2�`+?2`b- i?2 7Q`2bi �b i?2 rQ`H/ Q7 FMQrH2/;2- �M/ i?2 iQ`+? �b Qm`
`2b2�`+? K2i?Q/bX h?2 HB;?i �HHQrb mb iQ b22 r?�i Bb �?2�/ Q7 mb- #mi MQi 2p2`vi?BM; �`QmM/
mbX a+B2MiBbib rQmH/ BMi2`T`2i i?Bb bBim�iBQM /Bz2`2MiHv /2T2M/BM; QM i?2B` QMiQHQ;vjX hQ
bQK2 b+B2MiBbib i?2 iQ`+? b?Qrb i?2 rQ`H/ �b Bi Bb- FMQrBM; i?2 bm``QmM/BM;b rQmH/ Dmbi #2
� K�ii2` Q7 KQpBM; i?2 iQ`+?X h?2M- i?2Q`B2b rQmH/ ?2HT mb r2�p2 �HH 2pB/2M+2 iQ;2i?2`X
h?2Q`B2b +QmH/ 7m`i?2` ;mB/2 `2b2�`+? #v K�FBM; T`2/B+iBQMb �#Qmi bT2+B}+ T?2MQK2M�X A7
i?2b2 T`2/B+iBQMb �`2 +QM}`K2/- i?2b2 b+B2MiBbib rQmH/ �;`22 i?�i i?2B` i?2Q`B2b �`2 +HQb2` iQ
i?2 i`mi?X h?`Qm;? i?Bb +QMiBMmQmb +v+H2 Q7 Kmim�H `2}M2K2Mi #2ir22M K2i?Q/b �M/ i?2Q`B2b-
`2b2�`+?2`b ?QT2 iQ 2p2Mim�HHv +`2�i2 � bBM;H2 i?2Q`v �#H2 iQ 2tTH�BM � bT2+B}+ T?2MQK2MQM

RAi Bb BKTQ`i�Mi iQ ?B;?HB;?i i?�i i?Bb ǳT`2/B+iBp2 TQr2` 72p2`Ǵ Bb MQi BMi`BMbB+ iQ b+B2MiB}+ `2b2�`+?X
>Qr2p2`- BM K�Mv }2H/b- Bi �HHQrb `2b2�`+?2`b iQ �ii`�+i `2b2�`+? 7mM/BM;X >2M+2- ;Bp2M i?2 2+QMQKB+ bvbi2K
r?2`2 K�BMbi`2�K `2b2�`+? /2p2HQTb- ?�pBM; iQQHb rBi? ?B;? T`2/B+iBp2 TQr2` mbm�HHv i`�MbH�i2b BMiQ ?B;?2`
`2b2�`+? 7mM/b r?B+?- +QMp2`b2Hv- H2�/b iQ KQ`2 `2b2�`+? QTTQ`imMBiB2bX

kLQi2 i?�i A ?�p2 mb2/ i?2 rQ`/b ǳr`QM;Ǵ �M/ ǳi`mi?Ǵ /2HB#2`�i2Hv i?`Qm;? i?Bb b2+iBQM iQ bBKTHB7v
i?2 /Bb+mbbBQMX qQ`/b HBF2 ǳ`B;?iǴ- ǳi`mi?Ǵ- �M/ ǳr`QM;Ǵ �`2 HQ�/2/ rBi? QMiQHQ;B+�H �M/ K2i�T?vbB+�H
�bbmKTiBQMbX am+? /Bb+mbbBQM Bb Qmi Q7 i?2 b+QT2 Q7 i?Bb i?2bBb i?mb- A ?�p2 mb2/ i?2K 7QHHQrBM; i?2B` TQTmH�`
�++2Ti�iBQM, ǳr`QM;Ǵ Bb mb2/ BM QTTQbBiBQM iQ ǳ`B;?iǴ Q` iQ ǳi?2 i`mi?Ǵ- r?B+? A rQmH/ /2}M2 �b ǳ�M �++m`�i2
`2~2+iBQM Q7 bQK2i?BM;ǴX

jPMiQHQ;v `272`b iQ i?2 bT2+B}+ /2}MBiBQM Q7 FMQrH2/;2 iQ r?B+? T2QTH2- i?2Q`B2b- `2b2�`+?- 2i+X �b+`B#2
iQX 1�+? T?BHQbQT?B+�H +m``2Mi 7QHHQrb � /Bz2`2Mi QMiQHQ;v- #mi i?2v +QmH/ #2 `Qm;?Hv /BpB/2/ BMiQ irQX PM
i?2 QM2 ?�M/- r2 ?�p2 QMiQHQ;B2b /2`Bp2/ 7`QK .2b+�`i2bǶb .m�HBbK Ĝ 2X;X, 2KTB`B+BbK- TQbBiBpBbK- 2i+X Ĝ
7Q` r?B+? FMQrH2/;2 Bb BM/2T2M/2Mi Q7 i?2 Q#b2`p2` �M/- �b bm+?- ǳi?2 i`mi? Q7 i?2 rQ`H/Ǵ Bb +Q;MQb+B#H2X
Zm�MiBi�iBp2 `2b2�`+? Bb H�`;2Hv #�b2/ QM i?2b2 T?BHQbQT?B+�H +m``2MibX PM i?2 Qi?2` ?�M/- r2 }M/ i?2
QMiQHQ;B2b /2`Bp2/ 7`QK A/2�HBbK Ĝ 2X;X, BMi2`T`2iBpBbK- +QMbi`m+iBpBbK- 2i+X Ĝ 7Q` r?B+? FMQrH2/;2 Bb +QMi2ti
�M/ bm#D2+i@/2T2M/2Mi ?2M+2- ;2M2`�HBx�iBQMb �`2 M2Bi?2` pB�#H2 MQ` mb27mHX h?2b2 �`2 i?2 QMiQHQ;B2b QM r?B+?
KQbi [m�HBi�iBp2 `2b2�`+? Bb 7QmM/2/ U7Q` KQ`2 /2i�BHb b22 aKBi?- RN3jVX
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UQ`- 2p2M- i?2 2MiB`2 mMBp2`b2VX

6Q` K�Mv Qi?2` b+B2MiBbib- Bi Bb � H2�T Q7 7�Bi? iQ i?BMF i?�i ;QQ/ T`2/B+iBQMb BKK2/B�i2Hv
i`�MbH�i2 BMiQ �++m`�i2 /2b+`BTiBQMb Q7 i?2 rQ`H/X �7i2` �HH- r2 �`2 #HBM/ iQ i?2 �+im�H `2�HBiv
Q7 i?2 rQ`H/- r2 �`2 BM � TBi+?@#H�+F 7Q`2bi rBi? � bBM;H2 iQ`+? HB;?iBM; Qm` r�vX >2M+2- r2
+QmH/ MQr �bF- Bb Bi TQbbB#H2 iQ K�F2 �++m`�i2 T`2/B+iBQMb 7`QK r`QM; i?2Q`B2b\ A7 vQm �bF
i?Bb [m2biBQM TmiiBM; �Mv Tbv+?QHQ;B+�H i?2Q`v �b �M 2t�KTH2- T2QTH2 rBHH �Mbr2` Ĝ T`Q#�#Hv
rBi?Qmi /Qm#iBM; Ĝ ǳv2bǴX S2QTH2 K�v bi�`i ?2bBi�iBM; r?2M �TTHvBM; i?Bb [m2biBQM iQ T?vbB+bX
*�M r2 K�F2 �++m`�i2 T`2/B+iBQMb 7`QK r`QM; T?vbB+b i?2Q`B2b\ ǳS`Q#�#Hv MQi- A K2�M- r?�i
�`2 i?2 +?�M+2b\ǴX h?2`2 Bb � `2�bQM r?v T2QTH2 rBHH �Mbr2` /Bz2`2MiHv /2T2M/BM; QM r?�i
`2b2�`+? 2t�KTH2 i?2v �`2 ;Bp2M #mi r2 rBHH +QK2 iQ i?Bb H�i2`X *QKBM; #�+F iQ Qm` [m2biBQM,
+�M r2 K�F2 �++m`�i2 T`2/B+iBQMb 7`QK r`QM; T?vbB+b i?2Q`B2b\ L2riQM /2b+`B#2/ ;`�pBiv
�b � 7Q`+2 #2ir22M irQ Q#D2+ib- i?Bb 7Q`+2 rQmH/ /2T2M/ QM i?2B` K�bb2b �M/ i?2 /Bbi�M+2
#2ir22M i?2KX A7 i?2 `2�/2` `2K2K#2`b i?2B` b+?QQH v2�`b- vQm T`Q#�#Hv `2+�HH i?BMFBM; �#Qmi
;`�pBiv �b ǳbQK2i?BM; i?�i TmHHb vQm iQr�`/ i?2 1�`i?Ƕb +2Mi2`ǴX aQK2 irQ ?mM/`2/ v2�`b
�7i2` L2riQM- 1BMbi2BM Tmi 7Q`r�`/ � +QKTH2i2Hv /Bz2`2Mi /2b+`BTiBQM Q7 ;`�pBiv- T`QTQbBM;
bQK2i?BM; HBF2, ǳTH�M2ib bBi QM �M BMpBbB#H2 K2b? r?B+? bi`2i+?2b �b TH�M2ib i`�p2H i?`Qm;? BiX
h?mb- TmHHBM; r?�i2p2` Q#D2+ib �`QmM/ i?2K U2X;X, i?2 KQQMV- iQr�`/b i?2K- +`2�iBM; r?�i
r2 FMQr �b ;`�pBivǴX L2riQMǶb �M/ 1BMbi2BMǶb i?2Q`B2b �`2 [mBi2 /Bz2`2Mi- v2i i?2v �`2 #Qi?
mb2/ #2+�mb2 i?2v �`2 ;`2�i �i T`2/B+iBM; ?Qr Q#D2+ib KQp2X �MQi?2` 2t�KTH2 Q7 ?Qr � r`QM;
T?vbB+b i?2Q`v +�M K�F2 �++m`�i2 T`2/B+iBQMb Bb i?2 7�+i i?�i [m�MimK K2+?�MB+b i?2Q`B2b
Ui?2 #`�M+? Q7 T?vbB+b �BKBM; iQ 2tTH�BM i?2 #2?�pBQ` Q7 �iQKb �M/ bm#�iQKB+ T�`iB+H2bV /Q
MQi b22K iQ K�i+? i?2 i?2Q`v Q7 ;2M2`�H `2H�iBpBiv Ur?B+? Bb KQ`2 `2H�i2/ iQ �bi`QT?vbB+b �M/
H�`;2` #Q/v K�bb2bVX h?2b2 i?2Q`B2b �`2 i?2 7QmM/�iBQMb Q7 +m``2Mi T?vbB+b `2b2�`+? 2p2M
i?Qm;? bQK2 Q7 i?2B` T`QTQb�Hb /Q MQi +QMp2`;2X LQr- Bi Bb TQbbB#H2 i?�i r2 �`2 KBbbBM; �
HBMF 2tTH�BMBM; i?2 `2H�iBQMb?BT #2ir22M #Qi? Q`- Bi +QmH/ #2 i?�i #Qi? i?2Q`B2b �`2 2[m�HHv
Qz 7`QK i?2 i`mi?X Ai Bb TQbbB#H2 i?�i Qm` K2i?Q/b ?�p2 #B�b2/ mb BMiQ i?Qb2 i?2Q`B2bX Ai
Bb �HbQ TH�mbB#H2 i?�i i?2 i?BM;b r2 ?�p2 #22M BMi2`2bi2/ BM T`2/B+iBM; �`2 MQi i?2 i?BM;b
i?�i rQmH/ ?2HT mb }M/ Qmi i?2 i`mi?X h?2b2 [m2biBQMb �M/ ?vTQi?2b2b �`2 T�`i Q7 � #`Q�/2`
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T?BHQbQT?B+�H /2#�i2 i?�i ;Q2b #2vQM/ i?Bb i?2bBbǶ b+QT2- r?�i Bi Bb BKTQ`i�Mi 7Q` mb Bb iQ
�+FMQrH2/;2 i?�i URV i?2Q`B2b +`2�i2 � M�``�iBp2 +QMM2+iBM; b+B2MiB}+ 2pB/2M+2- UkV i?2Q`B2b
KB;?i #2 r`QM;- �M/ UjV r`QM; i?2Q`B2b +�M biBHH #2 mb27mH B7 i?2v ?�p2 � bi`QM; T`2/B+iBp2
TQr2`X �b r2 rBHH H�i2` b22- i?Bb i?B`/ TQBMi Bb 2bT2+B�HHv BKTQ`i�Mi BM i?2 i?2Q`v@/2#�i2
rBi?BM Tbv+?QHQ;v �M/- 2bT2+B�HHv- BM AM/BpB/m�H .Bz2`2M+2bX

"27Q`2- A K2MiBQM2/ i?�i T2QTH2 i2M/ iQ �bbmK2 i?�i Tbv+?QHQ;B+�H i?2Q`B2b �`2 r`QM; KQ`2
Q7i2M i?�M T?vbB+b i?2Q`B2bX h?Bb Bb T�`iHv /m2 iQ ?Qr Tbv+?QHQ;B+�H `2b2�`+? /2bB;Mb 2tT2`B@
K2Mib �M/ #mBH/b i?2Q`B2bX h?2Q`B2bǶ T`2/B+iBp2 TQr2` T�`iHv /2T2M/b QM i?2 /2;`22 iQ r?B+?
+QM7QmM/2`b �`2 B/2MiB}2/ �M/ +�mb�H K2+?�MBbKb �`2 bT2+B}2/X �b r2 b�r BM i?2 T`2pBQmb
2t�KTH2 QM Q++mT�iBQM�H �bTB`�iBQMb- B/2MiB7vBM; +QM7QmM/2`b �M/ +�mb�H K2+?�MBbKb Bb 2t@
i`2K2Hv /B{+mHi BM KQbi Tbv+?QHQ;B+�H `2b2�`+?X >2M+2- Bi Bb KQ`2 HBF2Hv i?�i Tbv+?QHQ;B+�H
i?2Q`B2b ?�p2 � H�`;2` K�`;BM; Q7 2``Q` +QKT�`2/ iQ T?vbB+b i?2Q`B2bX aQ- B7 URV Bi Bb Ĝ �i #2bi
Ĝ 2ti`2K2Hv /B{+mHi iQ ;�m;2 ?Qr �++m`�i2 � i?2Q`v Bb- �M/ UkV BM�++m`�i2 i?2Q`B2b +�M biBHH
#2 mb27mH B7 i?2v ?�p2 bi`QM; T`2/B+iBp2 TQr2`- #mi B7 UjV Tbv+?QHQ;B+�H i?2Q`B2b rBi? bi`QM;
T`2/B+iBp2 TQr2` �`2 ?�`/ iQ /2pBb2 /m2 iQ i?2 +QKTH2tBiB2b Q7 i?2 ?mK�M Tbv+?2c QM2 KB;?i
�bF, r?v /Q r2 2p2M +�`2 �#Qmi i?2Q`B2b\

1tT2`ib BM i?2 }2H/ Q7 AM/BpB/m�H .Bz2`2M+2b ?�p2 �HbQ `2+2MiHv pQB+2/ +QM+2`Mb �#Qmi i?2Q@
`BxBM; iQQ Km+? U2X;X, .2�`v �M/ ai2`M#2`;- kykRc JǤiimb 2i �HX- kyRd�- kykyVX h?2 +`BiB[m2b
Q7 i?2b2 2tT2`ib �`QmM/ i?2Q`B2b �`2 MQi bQ Km+? �#Qmi i?2 i?2Q`B2b i?2Kb2Hp2b #mi �#Qmi
i?2K /2i`�+iBM; i?2 7Q+mb 7`QK i?2 +�`27mH 2t�KBM�iBQM Q7 i?2B` #mBH/BM; #HQ+Fb Q`- r?�i Bb
KQ`2- /Bb`2;�`/BM; i?2 bim/v Q7 i?2b2 #�bB+ +QKTQM2Mib �`;mBM; i?�i i?2v �`2 H2bb mb27mHX
6Q` BMbi�M+2- i?2`2 �`2 K�Mv i?2Q`B2b �#Qmi BMi2HHB;2M+2- #mi i?2`2 Bb biBHH `2b2�`+? M22/2/ iQ
mM/2`bi�M/ ?Qr 2�+? +QKTQM2Mi BMi2`�+ib Q` ?Qr i?2v K�MB72bi QM i?2 #`�BMX h?2`2 Bb �HbQ
2ti2MbBp2 `2b2�`+? QM i?2 "B; 6Bp2 #mi- mMiBH `2+2MiHv- 72r 2zQ`ib ?�p2 #22M /2pQi2/ iQ T`Q@
/m+BM; ?B;? [m�HBiv K2�bm`2b Q7 i?2B` HQr2bi H2p2Hb Q7 �;;`2;�iBQM Ĝ BX2X Mm�M+2b �M/ 7�+2ibX
*?�Ti2` 8 BM i?Bb i?2bBb 2t2KTHB}2b ?Qr i?2`2 Bb BMi`BMbB+ p�Hm2 BM bim/vBM; T2`bQM�HBiv �i
HQr2` H2p2Hb Q7 �;;`2;�iBQM iQ 7mHHv mM/2`bi�M/ `2bmHib T�ii2`Mb �i i?2 /QK�BM H2p2HX

RNd



h?2`2 �`2 Qi?2` Bbbm2b `2H�i2/ iQ i?2Q`B2b #2vQM/ i?Bb K�BM +`BiB+BbKX PM i?2 QM2 ?�M/-
.2�`v �M/ ai2`M#2`; UkykRV �`;m2/ i?�i i?2Q`B2b KB;?i +QMbi`�BM `2b2�`+?2`bǶ +`2�iBpBiv-
?QH/BM; #�+F i?2 /2p2HQTK2Mi Q7 M2r i?2Q`B2b Q` i?2 mT/�i2 Q7 QH/ QM2bX 6Q` BMbi�M+2- i?2
"B; 6Bp2 KQ/2H �bbmK2b i?�i �HH /QK�BMb �`2 BM/2T2M/2Mi #mi i?Bb /Q2b MQi �HHQr iQ bim/v
?Qr i?2v KB;?i +Q@/2p2HQT �b M2irQ`F KQ/2Hb bm;;2bibX JQ`2Qp2`- i?2 Qp2`@2KT?�bBb QM
i?2 "B; 6Bp2 ?�b /Bb`2;�`/2/ �Mv `2b2�`+? 2tTHQ`BM; Qi?2` T2`bQM�HBiv i`�BibX h?2 bim/B2b BM
i?Bb i?2bBb mb2/ Mm�M+2b �M/ 7�+2ib `2H�i2/ iQ i?2 "B; 6Bp2- #mi Bi +�MMQi #2 /Bb+�`/2/ i?�i
Qi?2` T2`bQM�HBiv i`�Bib +QmH/ +`2�i2 rB/2` T2`bQM�HBiv /Bz2`2M+2b #2ir22M b2tf;2M/2` �M/
b2tm�H Q`B2Mi�iBQM ;`QmTb Q` �+`Qbb Q++mT�iBQMbX S2`bQM�HBiv bim/B2b HBF2 i?Qb2 BM+Hm/2/ BM i?Bb
i?2bBb b?Qr i?�i mbBM; 7�+2ib �M/ Mm�M+2b MQi QMHv T`QpB/2b mb rBi? � /22T2` mM/2`bi�M/BM; Q7
T2`bQM�HBiv- Bi �HbQ �HHQrb mb iQ 2t�KBM2 M2r T2`bQM�HBiv i`�Bib #27Q`2 BM+Q`TQ`�iBM; i?2K BMiQ
� #`Q�/2` i?2Q`2iB+�H 7`�K2rQ`FX PM i?2 Qi?2` ?�M/- *?�Ti2`b k �M/ j b?Qr ?Qr 2/m+�iBQM�H
i?2Q`B2b �`2 2z2+iBp2 �i /2b+`B#BM; bQK2 7�+iQ`b BM~m2M+BM; 2/m+�iBQM�H Qmi+QK2b #mi- bBM+2
2pB/2M+2 +QMbBbi2MiHv bm;;2bib i?�i +Q;MBiBp2 �#BHBiv Bb � bi`QM; T`2/B+iQ`- Bi b?QmH/ #2 KQ`2
Q7i2M +QMbB/2`2/X AM i?Bb b2Mb2- +Q;MBiBp2 �#BHBiv K2�bm`2b +QmH/ #2 mb2/ �b BM/2T2M/2Mi
T`2/B+iQ`b- �Hi?Qm;? 2tBbiBM; i?2Q`B2b +QmH/ �HbQ #2 mT/�i2/ iQ BMi2;`�i2 +Q;MBiBp2 �#BHBiv
Q`- 2p2M- M2r i?2Q`B2b +QmH/ #2 /2p2HQT2/ iQ 7mHHv mM/2`bi�M/ ?Qr BMi2HHB;2M+2 �M/ Qi?2`
+QMi2tim�H +QKTQM2Mib BMi2`�+i BM i?2 2/m+�iBQM�H bT?2`2X

"2bB/2b i?2b2 mHi2`BQ` +QMb2[m2M+2b- i?2Q`B2b KB;?i �HbQ ?�p2 T`�+iB+�H +QMb2[m2M+2bX AX
.2�`v TQBMi2/ Qmi i?�i i?2Q`B2b KB;?i T`QKQi2 +QM}`K�iBQM #B�b9 r?B+? +QmH/ �HbQ H2�/
iQ Tm#HB+�iBQM #B�b8X �MQi?2` Bbbm2 �`Bb2b r?2M i?2Q`B2b �`2 T`QTQb2/ bQ 7�bi i?�i i?2`2
Bb MQ iBK2 iQ 7mHHv i2bi i?2KX h?Bb i2M/2M+v Q7 /2p2HQTBM; M2r +QM+2Tib iQ `2@#`�M/ QH/
+QMbi`m+ib ?�KT2`b Ĝ `�i?2` i?�M �HHQrb Ĝ Qm` �#BHBiv iQ �++mKmH�i2 i?2 FMQrH2/;2 M22/2/
iQ #mBH/ bQmM/ i?2Q`B2bX h?2 T`2pBQmb b2+iBQM T�`iHv 2tTH�BMb i?Bb `2@#`�M/BM; i2M/2M+v BM
AM/BpB/m�H .Bz2`2M+2b, 2MpB`QMK2Mi�H �M/ ;2M2iB+ 7�+iQ`b BMi2`irBM2 BM Tbv+?QHQ;B+�H i`�Bib

9*QM}`K�iBQM #B�b `272`b iQ BM/BpBm�HbǶ i2M/2M+v iQ 7Q+mb QM i?2 2pB/2M+2 i?�i +QM}`Kb i?2 p�Hm2b Q`
i?2Q`B2b i?2v �H`2�/v ?QH/- /Bb`2;�`/BM; �Mv Qi?2` 2pB/2M+2- 2bT2+B�HHv i?�i +QMi`�/B+iBM; BiX

8Sm#HB+�iBQM #B�b Bb � T?2MQK2MQM #v `2b2�`+? b?QrBM; bT2+B}+ `2bmHib �`2 KQ`2 HBF2Hv iQ #2 Tm#HBb?2/X
Sm#HB+�iBQM #B�b Bb � T2`p�bBp2 T`�+iB+2 BM Tbv+?QHQ;v- H2�/BM; iQ KmHiBTH2 mM`2THB+�#H2 }M/BM;b �M/ ~�r2/
i?2Q`B2bX

RN3



iQ bm+? �M 2ti2Mi i?�i �Mv i?2Q`v BM+Hm/BM; QM2 KQ`2 2H2K2Mi +�M biBHH �// BM7Q`K�iBQM
Ĝ `2;�`/H2bb Q7 ?Qr HBiiH2 Bi Bb Ĝ iQ T`2pBQmb QM2bX h?Bb +B`+H2b #�+F iQ QM2 Q7 i?2 [mQi2b
7`QK *?�Ti2` 9V, ǳ>Qr /Q2b QM2 +QM+Hm/2 i?�i � /2b+`BTiBQM Bb ǵ`2�bQM�#Hv bm{+B2MiǶ Q`
ǵ+QKT`2?2MbBp2Ƕ Q` ǵ7mHHv �/2[m�i2Ƕ \Ǵ U"HQ+F- RNN8- TX R3dVX

6Q+mbBM; QM i?2 #mBH/BM; #HQ+Fb

h?2 bQHmiBQM i?�i AX .2�`v- _X JǤiimb- �M/ Qi?2` 2tT2`ib ?�p2 T`QTQb2/ Bb iQ BMp2bi KQ`2
`2bQm`+2b BM i?2 #�bB+ �bT2+ib Q7 i?2Q`B2bX AM bQK2 b2Mb2- i?2v T`QTQb2 iQ +?�M;2 i?2 7Q+mb
7`QK /2bB;MBM; i?2Q`B2b iQ ;mB/2 2tT2`BK2Mib- iQ ;�i?2`BM; H�`;2 �KQmMib Q7 2pB/2M+2 #27Q`2
#mBH/BM; i?2Q`B2b UQ` MQi #mBH/BM; i?2Q`B2b �HiQ;2i?2`VX AM i?Bb r�v- i?2Q`B2b �#Qmi bT2+B}+
Tbv+?QHQ;B+�H T?2MQK2MQM rQmH/ 2K2`;2 7`QK +QHH2+iBM; 2MQm;? 2pB/2M+2 �#Qmi ?Qr � Bi
`2H�i2b iQ #2?�pBQ`b Q` HB72 Qmi+QK2bX

h?Bb i?2bBb �BK2/ iQ T`QpB/2 bQK2 2t�KTH2b #v U�V i�FBM; 2H2K2Mib 7`QK /Bz2`2Mi i?2Q`B2b
�M/ i2biBM; B7 i?2v +QmH/ rQ`F iQ;2i?2` U2X;X, mbBM; p2`#�H �#BHBiB2b �M/ +?�M;2 BM ;`�/2b
iQ T`2/B+i +?�M;2 BM Q++mT�iBQM�H �bTB`�iBQMbV �M/ U#V TmiiBM; i?2 7Q+mb QM KQ/2HǶb #�bB+
2H2K2Mib U2X;X, mbBM; T2`bQM�HBiv 7�+2ib �M/ Mm�M+2b iQ bim/v T2`bQM�HBiv /Bz2`2M+2b �+`Qbb
Q++mT�iBQMbVX

a2+iBQM bmKK�`v

AM +2`i�BM }2H/b HBF2 Tbv+?QHQ;v- B/2MiB7vBM; �M/ +QMi`QHHBM; �HH 7�+iQ`b BMpQHp2/ BM � bT2+B}+
T?2MQK2MQM Bb `2K�`F�#Hv +QKTH2tX 6Q` i?Bb `2�bQM �M/- �Hi?Qm;? i?2Q`B2b QM AM/BpB/m�Hb
.Bz2`2M+2b U�M/ Tbv+?QHQ;v �b � r?QH2V ?�p2 �M BMi`BMbB+ p�Hm2- Bi Bb mMHBF2Hv i?�i i?2B`
T`2/B+iBp2 TQr2` rBHH 2p2` +QKT2i2 rBi? i?�i Q7 T?vbB+b i?2Q`B2bX h?Bb- �KQM; Qi?2` `2�bQMb-
?�b H2/ 2tT2`ib iQ [m2biBQM i?2 +m``2Mi 7Q+mb Q7 AM/BpB/m�H .Bz2`2M+2b `2b2�`+? QM i?2Q`Bx@
BM;X >2M+2- bQK2 2tT2`ib �`2 �/pQ+�iBM; 7Q` `2b2�`+? +2Mi2`2/ QM KQ`2 #�bB+ Tbv+?QHQ;B+�H
+QMbi`m+ib bQ r2 +�M ;�i?2` 2MQm;? 2pB/2M+2 iQ BKT`Qp2 2tBbiBM; i?2Q`B2b �M/fQ` /2p2HQT
KQ`2 bQHB/ QM2bX

RNN



dXjXj h?2 K2�bm`2 Q7 AM/BpB/m�H .Bz2`2M+2b �+`Qbb �TTHB2/ b2i@

iBM;b

h?2 �BK Q7 i?Bb i?2bBb ?�b M2p2` #22M iQ /2bB;M BMi2`p2MiBQM T`Q;`�Kb mbBM; AM/BpB/m�H
.Bz2`2M+2b K2�bm`2b 7Q` i?2 2/m+�iBQM�H bvbi2K Q` i?2 H�#Q` K�`F2iX >Qr2p2`- �b T`2pBQmbHv
K2MiBQM2/- bQK2 +QMbB/2` i?�i `2b2�`+? Bb mb27mH iQ i?2 /2;`22 i?�i Bi +�M #2 �TTHB2/ iQ `2�H@
HB72 b2iiBM;bX 6Q` i?Bb `2�bQM- i?Bb b2+iBQM 2tTHQ`2b r?2i?2` `2b2�`+? QM AM/BpB/m�H .Bz2`2M+2b
Ĝ 2bT2+B�HHv BMi2HHB;2M+2 `2b2�`+? Ĝ b?QmH/ BM7Q`K 2/m+�iBQM�H TQHB+v UQ` Qi?2` �TTHB2/ }2H/b-
7Q` i?�i K�ii2`VX Ai Bb- ?Qr2p2`- � +QKTH2t /Bb+mbbBQM rBi? TH2Miv Q7 Mm�M+2b �M/ H�v2`b
r?B+? rQmH/ #2 BKTQbbB#H2 iQ 7mHHv +Qp2` BM i?Bb b2+iBQMX >2M+2- A rBHH bmKK�`Bx2 i?`22 F2v
+QMmM/`mKb i?�i i?Bb HB�BbQM +QmH/ 2Mi�BH �M/ i?2 K�BM �`;mK2Mib i?�i �`2 mbm�HHv T`QTQb2/X

*QMmM/`mK R, q?Q rQmH/ #2M2}i\

PM2 Q7 i?2 #B;;2bi +QM+2`Mb �#Qmi BMi2;`�iBM; BMi2HHB;2M+2 `2b2�`+? BMiQ 2/m+�iBQM�H TQHB+B2b
HB2b BM i?2 /2;`22 iQ r?B+? bim/2Mib �+`Qbb i?2 #Q�`/ rQmH/ #2M2}i 2[m�HHvX

aQK2 T2QTH2 �`;m2 i?�i MQi �HH bim/2Mib rQmH/ T2`+2Bp2 i?2 b�K2 #2M2}ibX �++Q`/BM; iQ
i?2K- BMi2HHB;2M+2 i2biBM; rQmH/ HBF2Hv H2�/ iQ � ?B;?2` bi`�iB}+�iBQM Q7 i?2 bim/2Mi #Q/v,
i?2 KQ`2 �#H2e bim/2Mib rQmH/ #2 T`�Bb2/ �M/ �ii2M/2/ r?BH2 i?2 H2bb �#H2 bim/2Mib rQmH/
#2 biB;K�iBx2/ �M/ B;MQ`2/X >Qr2p2`- i?Bb bi�i2K2Mi Bb #�b2/ QM +H�bbBbid p�Hm2b BKTQbBM;
� ?B2`�`+?B+�H pB2r Q7 2/m+�iBQM�H �ii�BMK2MiX AM i?Bb b2Mb2- MQ`K�HBxBM; BMi2HHB;2M+2 i2biBM;
+QmH/ +?�HH2M;2 i?2b2 +H�bbBbi p�Hm2bX Ai KB;?i 2p2M `2TH�+2 i?2K rBi? �M 2/m+�iBQM�H bvbi2K
i?�i MQi QMHv p�Hm2b /Bp2`bBiv #mi �HbQ KB``Q`b �M/ �++QKKQ/�i2b i?2 7mHH bT2+i`mK Q7 �#BHBivX

�M 2/m+�iBQM�H bvbi2K i?�i +QMbB/2`b �#BHBiv KB;?i ?B;?HB;?i /Bz2`2M+2b #2ir22M bim/2Mib-
#mi Bi Bb ?�`/ iQ BK�;BM2 i?�i B;MQ`BM; i?2b2 /Bz2`2M+2b rQmH/ K�F2 i?2K /Bb�TT2�`X �/@

eh?2 rQ`/ ǳKQ`2 �#H2Ǵ BM i?Bb *?�Ti2` `272`b iQ bim/2Mib i?�i rQmH/ b+Q`2 MQi�#Hv ?B;?2` i?�M i?2
�p2`�;2 �+`Qbb BMi2HHB;2M+2 i2bibX PM i?2 +QMi`�`v- ǳH2bb �#H2Ǵ `272`b iQ bim/2Mib i?�i rQmH/ b+Q`2 HQr2` i?�M
i?2 �p2`�;2 �+`Qbb BMi2HHB;2M+2 i2bibX

d*H�bbBbK `272`b iQ ǳ� #2HB27 i?�i � T2`bQMǶb bQ+B�H Q` 2+QMQKB+ bi�iBQM BM bQ+B2iv /2i2`KBM2b i?2B` p�Hm2
BM i?�i bQ+B2ivǴ U*H�bbBbK- kykRVX
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/BiBQM�HHv- 7Q` bQK2i?BM; iQ #2 7mM/2/ Bi ?�b iQ #2 H�#2H2/, bim/2Mib BM 2Bi?2` 2ti`2K2 K�v
MQi #2 �/2[m�i2Hv �ii2M/2/ mMH2bb Bi Bb 2pB/2Mi i?�i i?2B` M22/b /Bz2`X LQi2 i?�i bmTTQ`iBM;
bim/2Mib �++Q`/BM; iQ i?2B` M22/b KB;?i MQi BMpQHp2 /`�K�iB+ +?�M;2b BM i?2 +m``B+mHmK- Bi
KB;?i #2 �b bBKTH2 �b BMp2biBM; KQ`2 iBK2 BM i?2 bim/2Mib i?�i- ;Bp2M i?2B` �#BHBiB2b- �`2
KQ`2 HBF2Hv iQ HQb2 i?2B` KQiBp�iBQMX *?�Ti2` k BM i?Bb i?2bBb �BK2/ iQ i�+FH2 T`2+Bb2Hv i?2
BKTQ`i�M+2 Q7 B/2MiB7vBM; r?2i?2` KQ`2 p2`#�HHv �#H2 bim/2Mib �`2 �i � ?B;?2` Q` HQr2` `BbF Q7
/Bb2M;�;BM; 7`QK bT2+B}+ b+?QQH bm#D2+ib Q`- 2p2M- 7`QK i?2 b+?QQH bvbi2K �b � r?QH2 /m`BM;
i?2 T`BK�`v iQ b2+QM/�`v b+?QQH i`�MbBiBQMX

LQM2i?2H2bb- 7mM/BM; +QmH/ #2 � /Qm#H2@2/;2/ brQ`/X :Bp2M i?2 TQbBiBp2 `2H�iBQMb?BT #2ir22M
BMi2HHB;2M+2 �M/ 7�KBHv a1a UTHmb i?2 TQbBiBp2 +Q``2H�iBQM #2ir22M a1a �M/ BMi2HHB;2M+2 ?2`@
Bi�#BHBivV- KQ`2 �#H2 bim/2Mib +QmH/ +QmMi rBi? i?2 ;2M2b 7Q` ?B;? BMi2HHB;2M+2- BM �//BiBQM
iQ i?2 2+QMQKB+ `2bQm`+2b iQ T�v +mHim`�HHv 2M`B+?BM; �+iBpBiB2bX h?2b2 BM/BpB/m�H `2bQm`+2b-
+QmTH2/ rBi? i?2 2ti`� `2bQm`+2b T`QpB/2/ #v i?2 2/m+�iBQM bvbi2K- +QmH/ 2MH�`;2 i?2 bQ+B�H
bi`�iB}+�iBQM r?2M 7�+iQ`BM; BM a1aX h?2 ;�Tb #2ir22M 2�+? bQ+B�H bi`�imK +QmH/ #2+QK2
2p2M H�`;2` BM +QmMi`B2b r?2`2 i?2`2 Bb � r2�F bvbi2K Q7 bQ+B�H r2H7�`2- mM�#H2 iQ ;m�`�Mi22
7`22 �++2bb iQ ?2�Hi?+�`2 �M/fQ` 2/m+�iBQMX JQ`2Qp2`- `2;�`/H2bb Q7 ?Qr #B; i?2b2 ;�Tb r2`2-
#`B;?i2` bim/2Mib �H`2�/v ?�p2 KQ`2 +?�M+2b Q7 bm++22/BM;- i?Bb ?vTQi?2iB+�H bvbi2K +QmH/
#2 b�+`B}+BM; i?2 7mim`2 Q7 H2bb �#H2 bim/2Mib bQ i?�i KQ`2 �#H2 bim/2Mib +QmH/ /Q #2ii2`X
aQK2 T2QTH2 /2Mv i?�i i?Bb KB;?i #2 i?2 +�b2X h?2v �`;m2 i?�i � bvbi2K BM+Q`TQ`�iBM;
BMi2HHB;2M+2 i2biBM; rQmH/ `2KQp2 i?2 7Q+mb 7`QK i?2 �p2`�;2 bim/2Mi Ĝ r?Q �`2 +m``2MiHv
i?2 QM2b #2M2}iBM; i?2 KQbi Ĝ iQ i?Qb2 QM 2Bi?2` 2ti`2K2c ?2M+2- i?2 KQ`2 �#H2 �M/ i?2 H2bb
�#H2 bim/2Mib rQmH/ #2M2}i 2[m�HHvX

*QMmM/`mK k, aQ+B�H +Qbi

Ai Bb TQbbB#H2 i?�i BM+Q`TQ`�iBM; BMi2HHB;2M+2 �M/ T2`bQM�HBiv i2biBM; BMiQ i?2 2/m+�iBQM�H
bT?2`2 rQmH/ H2�/ iQ � KQ`2 /Bp2`bB}2/ bvbi2K- i?Bb Bb- KQ`2 QTiBQM�H �+iBpBiB2b Q` 2/m+�@
iBQM�H i`�+Fb U2X;X, � mMBp2`bBiv i`�+F- pQ+�H 2/m+�iBQM i`�+F- b+B2M+2 i`�+F- 2i+XVX h?Bb +QmH/
#2 mM/2bB`�#H2 BM bQ+B2iB2b r?2`2 2/m+�iBQM�H i`�+Fb KB;?i #2 p�Hm2/ /Bz2`2MiHvX h?Bb 2t@

kyR



T2+i�iBQM Bb #�b2/ QM i?2 T`2p�H2M+2 Q7 +H�bbBbi p�Hm2b #v r?B+? i?2 ?B2`�`+?B+�H /BpBbBQM Q7
bQ+B2iv Q7i2M /2T2M/b QM 2/m+�iBQM�H �ii�BMK2Mi �M/ r2�Hi?X

*QMi`�`v iQ r?�i Bi +QmH/ #2 2tT2+i2/- `2b2�`+? 2pB/2M+2 b?Qrb i?�i b2tf;2M/2` b2;`2;�iBQM
BM ah1J �M/ MQM@ah1J }2H/b Bb ?B;?2` BM KQ`2 ;2M/2`@2[m�H +QmMi`B2b Ub22 *?�Ti2` eVX
h?Bb bm;;2bib i?�i i?2`2 rBHH MQi #2 � ?QKQ;2M2Qmb /Bbi`B#miBQM Q7 bim/2Mib BM i2`Kb Q7
b2tf;2M/2` U�M/- TQbbB#Hv- `�+2V �+`Qbb 2/m+�iBQM�H i`�+FbX AM im`M- i?Bb +QmH/ mMM2+2bb�`BHv
T2`T2im�i2 bi2`2QivT2b QM i?2 �#BHBiB2b �M/ BMi2`2bib Q7 bT2+B}+ bim/2Mi ;`QmTb- TQi2MiB�HHv
b2iiBM; i?2 b+2M2 7Q` � H2bb ?�`KQMBQmb b+?QQH �iKQbT?2`2X >Qr2p2`- Qi?2`b �`;m2 i?�i i?2`2
Bb MQ `2�bQM iQ �bbmK2 i?�i i?2 /Bb+QMM2+i #2ir22M bQ+B2i�H p�Hm2b QM ;2M/2` 2[m�HBiv �M/
�+im�H bQ+B�H /vM�KB+b QM i?2 rQ`F7Q`+2 rQmH/ /Bb�TT2�` BM � /Bz2`2Mi 2/m+�iBQM�H bvbi2KX
�M/ 2p2M B7 Bi /B/- Bi KB;?i #2 `2TH�+2/ #v bQ+B2i�H p�Hm2b `2+Q;MBxBM; /Bp2`bBiv �b �M �bb2iX

PM i?2 Qi?2` ?�M/- Bi +QmH/ #2 �`;m2/ i?�i B7 KQ`2 ;2M/2` 2[m�H +QmMi`B2b ?�p2 � ?B;?Hv
b2;`2;�i2/ H�#Q` 7Q`+2- T2QTH2 �`2 �H`2�/v Ĝ rBHHBM;Hv Ĝ ;`�pBi�iBM; iQr�`/b Q++mT�iBQMb i?�i
7mH}HH i?2B` �#BHBiB2b �M/ bFBHHbX h?mb- i?2 +Qbi Q7 � KQ`2 /Bp2`bB}2/ 2/m+�iBQM�H bvbi2K
KB;?i MQi #2 +QKT2Mb�i2/ B7 i?2 b2;`2;�iBQM Q7 i?2 H�#Q` 7Q`+2 Bb mMHBF2Hv iQ BM+`2�b2 #2vQM/
i?2 +m``2Mi bi�M/�`/bX LQM2i?2H2bb- bQK2 T2QTH2 �`;m2 i?�i � KQ`2 /Bp2`bB}2/ 2/m+�iBQM�H
bvbi2K +QmH/ #2 KQ`2 2{+B2Mi BM ;`QmTBM; �M/ T`2T�`BM; bim/2Mib 7Q` i?2 H�#Q` K�`F2iX
�HH BM �HH- i?Bb /2#�i2 +QmH/ #2 #QBH2/ /QrM iQ, mM`2�HBbiB+ #mi b22KBM;Hv Dmbi p�Hm2b U2X;X,
2p2`v#Q/v ?�b i?2 b�K2 �#BHBiB2b �M/ bFBHHb- i?mb i?2v +�M �++2bb �Mv DQ#V pbX `2�HBbiB+ #mi
b22KBM;Hv mMDmbi p�Hm2b U2X;X, T2QTH2 ?�p2 �#BHBiB2b �M/ bFBHHb i?�i K�F2 i?2K bmBi�#H2 QMHv
iQ bT2+B}+ TQbBiBQMbVX h?2 bQ+B�H +Qbi Q7 2�+? Q7 i?2b2 ?vTQi?2iB+�H b+2M�`BQb Bb /B{+mHi iQ
2biBK�i2X

G�biHv- bQK2 T2QTH2 �`;m2 i?�i B7 2/m+�iBQM�H i`�+Fb `2BM7Q`+2/ bi2`2QivT2b �M/ i?Bb T2`K2@
�i2/ i?2 `2�H rQ`H/- Bi +QmH/ /2bi`Qv T`2pBQmb 2zQ`ib �BK2/ iQ /2+QMbi`m+i i?Qb2 bi2`2QivT2b
�M/ iQ 2Mbm`2 2[m�HBiv Q7 QTTQ`imMBivX *QMb2[m2MiHv- B7 i?2b2 bi2`2QivT2b r2`2 `2BMbi�i2/-
BM/BpB/m�Hb r�MiBM; iQ /27v i?2K rQmH/ 2tT2`B2M+2 KQ`2 T`2bbm`2 �M/ biB;K�X *QMp2`b2Hv-
bQK2 T2QTH2 �`;m2 i?�i bQ+B2iv Bb �H`2�/v /Bb+`BKBM�iBM; +2`i�BM bim/2Mib- bT2+B}+�HHv- i?Qb2
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r?Q /Q MQi Tm`bm2 mMBp2`bBiv bim/B2bX h?2 biB;K� �`QmM/ pQ+�iBQM�H 2/m+�iBQM +QmH/ #2
+QmMi2`�+i2/ BM � bvbi2K i?�i �+FMQrH2/;2b i?�i �#BHBiv URV Bb � bT2+i`mK �M/ UkV KB;?i
BM~m2M+2 +�`22` QTiBQMb #mi MQi T2`bQM�H rQ`i?X �//BiBQM�HHv- i?Bb bvbi2K +QmH/ T`QpB/2 �HH
bim/2Mib rBi? #2ii2`@i�BHQ`2/ +�`22` +QmMb2HBM; bQ i?2v K�F2 KQ`2 BM7Q`K2/ +�`22` +?QB+2bX
�HiQ;2i?2`- Bi Bb ?�`/ iQ ;�m;2 r?B+? rQmH/ H2�/ iQ ?B;?2` bQ+B�H +Qbib, HBKBiBM; BM/BpB/m�HbǶ
7`22/QK iQ +?QQb2 � +�`22` T�i? Q` 7Qbi2`BM; mM`2�HBbiB+ 2tT2+i�iBQMb QM BM/BpB/m�HbǶ +�`22`
T�i?bX

aQK2 Q7 i?2 `2b2�`+? [m2biBQMb +QMM2+i2/ iQ i?2b2 Bbbm2b r2`2 2tTHQ`2/ BM *?�Ti2` j �M/
*?�Ti2` eX *?�Ti2` j BM i?Bb i?2bBb 2t2KTHB}2b ?Qr +QmH/ i?Bb +QMmM/`mK #2 2tTHQ`2/
2KTB`B+�HHv #v `2~2+iBM; QM i?2 +QMM2+iBQM #2ir22M +Q;MBiBp2 �#BHBiv- 722/#�+F 2tT2`B2M+2b
U2X;X, ;`�/2bV- �M/ Q++mT�iBQM�H �bTB`�iBQMbX am+? `2b2�`+? b?Qr ?Qr `2H2p�Mi Bi +QmH/ #2
iQ T`QpB/2 bim/2Mib rBi? � rB/2 `�M;2 Q7 H2�`MBM; 2tT2`B2M+2b r?2`2 i?2v +�M /Bb+Qp2` �M/
2tTHQBi i?2B` bi`2M;i?bX h?2b2 2tT2`B2M+2b +QmH/ H2�/ UQ`;�MB+�HHvV iQ � /Bp2`bB}+�iBQM Q7
i?2 b+?QQH bvbi2K r?B+? +QmH/ #2- TQi2MiB�HHv- #2ii2` bmBi2/ 7Q` i?2 H�#Q` K�`F2i- `2/m+BM;
bim/2Mi 7`mbi`�iBQM �M/ BM+`2�bBM; 2KTHQv�#BHBivX JQ`2Qp2`- *?�Ti2` j �HbQ 2tTHQ`2/ ?Qr `2H@
2p�Mi Bi +QmH/ #2 iQ +QMbB/2` T2`bQM�HBiv i`�Bib r?2M �bb2bbBM; bim/2Mib QM i?2B` Q++mT�iBQM�H
Q`B2Mi�iBQMX

*QMmM/`mK j, 1+QMQKB+ +Qbi

�Mv +?�M;2 BM i?2 2/m+�iBQM�H bvbi2K BMpQHp2b BMp2biBM; `2bQm`+2bX AMi2;`�iBM; BMi2HHB;2M+2
Q` T2`bQM�HBiv i2biBM; BM i?2 b+?QQH bvbi2K +QmH/ BKTHv �Mvi?BM; 7`QK bK�HH +?�M;2b BM i?2
+m``B+mHmK iQ � `2+QM+2Tim�HBx�iBQM Q7 i?2 r?QH2 2/m+�iBQM�H bvbi2KX h?2 2+QMQKB+ +Qbi Q7
i?2b2 +?�M;2b b?QmH/ #2 Tmi BM #�H�M+2 rBi? i?2 #2M2}i i?2v KB;?i vB2H/X

�++Q`/BM; iQ bQK2- /Bp2`iBM; b+?QQH 7mM/b #2M2}iBM; i?2 K�DQ`Biv Q7 i?2 bim/2Mib iQ bK�HH2`
;`QmTb rQmH/ #2 2+QMQKB+�HHv H2bb 2{+B2MiX >Qr2p2`- Qi?2`b �`;m2 i?�i i?2 +Qbi +QmH/
#2 +QKT2Mb�i2/ BM i?2 HQM; `mMX 1p2M B7 +?�M;2b BM i?2 2/m+�iBQM�H bvbi2K BMpQHp2/ i?2
+`2�iBQM Q7 b2p2`�H i`�+Fb mb2/ #v 72r bim/2Mib- i?2b2 bim/2Mib rQmH/ #2 T`QpB/2/ rBi? i?2
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2/m+�iBQM M22/2/ 7Q` i?2K iQ �+?B2p2 i?2B` K�tBKmK TQi2MiB�H, URV KQ`2 �#H2 bim/2Mib +QmH/
#2 TQi2MiB�i2/ iQ #2+QK2 7mim`2 TQHBiB+�H H2�/2`b- `2b2�`+?2`b- r`Bi2`b- �`iBbib- 2i+X �M/ UkV
H2bb �#H2 bim/2Mib +QmH/ #2 ;Bp2M KQ`2 QTTQ`imMBiB2b iQ }M/ bmBi�#H2 Q++mT�iBQMb i?�i ;`�Mi
i?2B` �++2bb iQ #�bB+ b2`pB+2bX AM i?Bb b2Mb2- � KQ`2 /Bp2`bB}2/ bvbi2K +QmH/ #2 2bT2+B�HHv
#2M2}+B�H BM +QmMi`B2b rBi? � r2�F r2H7�`2 bvbi2K- �b Bi rQmH/ `2/m+2 i?2 Qp2`�HH bQ+B�H +QbiX
LQM2i?2H2bb- Bi +QmH/ biBHH #2 i?2 +�b2 i?�i MQi �HH ;`QmTb rQmH/ M22/ i?Qb2 2ti`� `2bQm`+2b
iQ bm++22/ BM i?2 H�#Q` K�`F2iX AM T�`iB+mH�`- ?B;?@a1a 7�KBHB2b +QmH/ K�F2 i?2 2+QMQKB+
2zQ`i i?2Kb2Hp2b rBi?Qmi i?2 bvbi2K T`QpB/BM; 7Q` i?2KX

LQ bim/B2b BM i?Bb i?2bBb rQmH/ �HHQr iQ 2biBK�i2 i?2 2+QMQKB+ +Qbi Q7 �Mv +?�M;2 BM i?2
2/m+�iBQM�H bvbi2K `2;�`/BM; i?2 mb2 Q7 T2`bQM�HBiv Q` BMi2HHB;2M+2 K2�bm`2bX h?Bb `2b2�`+?
rQmH/ BMpQHp2 �M 2ti`�Q`/BM�`v 2zQ`i iQ }M/ +QKT�`�#H2 ;`QmTb �M/ iQ i`�+F i?2K �+`Qbb
i?2B` +?BH/?QQ/ �M/ �/mHi?QQ/ #27Q`2 #2BM; �#H2 iQ 2biBK�i2 r?�i 2/m+�iBQM�H TQHB+B2b +QmH/
#2 KQ`2 +Qbi@2z2+iBp2X h?Bb Bb T`Q#�#Hv QM2 Q7 i?2 `2�bQMb r?v i?Bb ivT2 Q7 `2b2�`+? ?�b
MQi #22M +�``B2/ Qmi �i �HHX >Qr2p2`- i?2 KQbi `2H2p�Mi `2�bQM Bb i?�i i?2 mb2 Q7 AM/BpB/m�H
.Bz2`2M+2b K2�bm`2b BM i?2 2/m+�iBQM�H bvbi2K Bi Bb biBHH [m2biBQM2/ /m2 iQ Bib `2+Q`/ Q7
+QMi`Qp2`bB�H `2b2�`+? QmiTmibX

dXjXjXR h?2 #m`/2M Q7 ?BbiQ`v

�b i?2 T`2pBQmb /Bb+mbbBQM bm;;2bib- i?2`2 �`2 �`;mK2Mib 7Q` �M/ �;�BMbi i?2 mb2 Q7 AM/BpB/@
m�H .Bz2`2M+2b `2b2�`+? BM �TTHB2/ b2iiBM;bX >Qr2p2`- �`;mK2Mib BM 7�pQ` �`2 `�`2Hv Tm#HB+Hv
/Bb+mbb2/X AM i?Bb b2Mb2- Bi Bb BKTQ`i�Mi iQ mM/2`bi�M/ bQK2 ?BbiQ`B+�H 2p2Mib iQ 7mHHv +QKT`2@
?2M/ r?v Bi Bb bQ +QMi`Qp2`bB�H iQ mb2 S2`bQM�HBiv �M/ AMi2HHB;2M+2 K2�bm`2b BM i?2 2/m+�iBQM�H
bvbi2KX h?2 `2�/2` KB;?i r�Mi iQ `272` iQ 6�bb URN3yV 7Q` � 7m`i?2` /Bb+mbbBQM QM i?2 bQ+B�H
BKT�+i Q7 BMi2HHB;2M+2 i2biBM; BM i?2 la BM i?2 kyi? +2Mim`vX

6B`biHv- r2 b?QmH/ bi�`i #v �+FMQrH2/;BM; i?�i MQ `2b2�`+? Q++m`b BM � p�+mmKX _2b2�`+?
Qmi+QK2b /2T2M/ QM r?Q i?2 `2b2�`+?2`b �`2- r?Q 7mM/b i?2 `2b2�`+?- r?�i Tm`TQb2 i?�i
`2b2�`+? ?�b- r?�i �`2 i?2 `2b2�`+?2`Ƕb p�Hm2b- r?�i �`2 i?2 7mM/BM; #Q/B2bǶ p�Hm2b- 2i+X
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_2b2�`+? /Q2b MQi QMHv /2T2M/ QM Bib BKK2/B�i2 bm``QmM/BM;- Bi �HbQ /2T2M/b QM i?2 +mHim`�H
p�Hm2b Q7 i?2 bQ+B2iv �b � r?QH2X �M 2t�KTH2 Bb i?2 /`�biB+ BM+`2�b2 BM 7mM/BM; BM i?2 la 7Q`
�HH b+B2M+2 �M/ i2+?MQHQ;v@`2H�i2/ �+iBpBiB2b- 7`QK b+?QQH T`Q;`�Kb iQ i?2 +`2�iBQM Q7 L�a�-
/m`BM; i?2 bT�+2 `�+2 BM i?2 8ybX

a2+QM/Hv- Bi Bb +`m+B�H iQ mM/2`bi�M/ ?Qr r2`2 i?2 }`bi H�`;2 b+�H2 BMi2HHB;2M+2 K2�bm`2b /2@
p2HQT2/ �M/ mb2/X �b K2MiBQM2/ BM *?�Ti2` R- i?2 "BM2i@aBKQM a+�H2 iQ �bb2bb +?BH/`2MǶb
+Q;MBiBp2 �#BHBiv r�b /2p2HQT2/ BM 6`�M+2 �7i2` i?2 6`2M+? `2pQHmiBQMX "v i?2 #2;BMMBM;
Q7 i?2 kyi? +2Mim`v- i?2 "BM2i@aBKQM a+�H2 r�b #`Qm;?i iQ i?2 la iQ ?2HT �++QKKQ/�i2
i?2 BM+`2�bBM; MmK#2` Q7 BKKB;`�Mi +?BH/`2M BMiQ i?2 2/m+�iBQM�H bvbi2KX AMi2HHB;2M+2 i2bi@
BM; [mB+FHv #2+�K2 �M BKTQ`i�Mi iQQH BM i?2 2/m+�iBQM�H bvbi2K U6�bb- RN3yVX GX h2`K�M
�M/ Qi?2` la `2b2�`+?2`b mb2/ i?2 "BM2i@aBKQM a+�H2 iQ /2p2HQT [m2biBQMM�B`2b bmBi2/ 7Q`
H�`;2@b+�H2 i2biBM; U"Q�F2- kyykc 6�bb- RN3yc h2`K�M- RNReVX h?2b2 H�`;2 /�i� b2ib T`QKTi2/
`2b2�`+?2`b iQ bim/v BMi2HHB;2M+2 /Bz2`2M+2b �+`Qbb b2tf;2M/2` �M/ `�+2b U6�bb- RN3yVX Ai Bb
BKTQ`i�Mi iQ `2K2K#2` i?�i �i i?�i iBK2- i?2`2 r�b � ?B;? /2;`22 Q7 `�+B�H b2;`2;�iBQM BM
i?2 la �M/ Qi?2` +QmMi`B2b �`QmM/ i?2 rQ`H/X h?2`27Q`2- i?2b2 `2b2�`+? `2bmHib mM�pQB/@
�#Hv H2�/ iQ MmK2`Qmb +QMi`Qp2`bB2bX PM i?2 QM2 ?�M/- `2b2�`+?2`b �i i?2 iBK2 H�+F2/ i?2
b2MbB#BHBiv iQ T`2b2Mi i?2B` `2bmHib �M/- QM i?2 Qi?2` ?�M/- K�Mv T2QTH2 ?2H/ i?2 H2;BiBK�i2
72�` i?�i i?2b2 `2bmHib rQmH/ b2`p2 iQ DmbiB7v @ �M/- 2p2M 7m`i?2` BM+`2�b2 @ i?2 b2;`2;�iBQM
Q7 i?2 TQTmH�iBQMX h?2 /2#�i2 Qp2` i?2 `B;?iM2bb Q7 bm+? `2b2�`+? b2iiH2/- K�BMHv- /m2 iQ
� bi`QM; /Bb+`2/BiBM; +�KT�B;M i?�i mM/2`KBM2/ AMi2HHB;2M+2 `2b2�`+? �M/ HBKBi2/ Bib mb2 BM
i?2 2/m+�iBQM�H +QMi2tiX 1p2M lL1a*P Tm#HBb?2/ � `2TQ`i BM RN8y /Bb+Qm`�;BM; i?2 mb2
Q7 AM/BpB/m�H .Bz2`2M+2b K2�bm`2b UAMi2HHB;2M+2 K2�bm`2b BM T�`iB+mH�`V BM b+?QQHbX h?2b2
2p2Mib b2i T`2+2/2M+2 BM /BpB/BM; AMi2HHB;2M+2 �M/ 1/m+�iBQM�H `2b2�`+? �M/ 2p2M MQr�/�vb-
i?2 +`Qbb@Qp2` #2ir22M #Qi? }2H/b Bb b+�`+2X

h?2 /2#�i2 Qp2` i?2b2 `2b2�`+? +QMi`Qp2`bB2b ?�b +QQH2/ /QrM #mi Bi ?�b M2p2` 2tiBM;mBb?2/X
AMi2HHB;2M+2 `2b2�`+? biBHH +�``B2b i?2 #m`/2M Q7 i?2 bQ+B�H i`�mK� i?�i +2`i�BM BM/BpB/m�Hb
722/X lMiBH i?2b2 bQ+B�H i2MbBQMb �`2 /BbbQHp2/ 2Bi?2` i?`Qm;? �M Qp2`i +QM7`QMi�iBQM Q` �M
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BM/B`2+i #v@T�bb- Bi Bb mMHBF2Hv i?�i AMi2HHB;2M+2 `2b2�`+? Bb mb2/ bvbi2K�iB+�HHv BM +2`i�BM
�TTHB2/ }2H/b HBF2 2/m+�iBQMX >Qr2p2`- BMi2HHB;2M+2 `2b2�`+? ?�b T`Qp2M iQ #2 2bb2MiB�H iQ
mM/2`bi�M/BM; 2/m+�iBQM�H �+?B2p2K2Mi ?2M+2- 2zQ`ib iQ 7Qbi2` i?Bb T�`iM2`b?BT b?QmH/ #2
K�/2X h?Bb i?2bBb �BKb iQ #2 � ?mK#H2 +QMi`B#miBQM iQ i?2 `2mMB}+�iBQM Q7 i?2b2 }2H/bX

a2+iBQM bmKK�`v

AM i?Bb i?2bBb A ?�p2 b?Qr2/ i?2 +QMM2+iBQM #2ir22M AM/BpB/m�H .Bz2`2M+2b �M/ 2/m+�iBQM�H
Q` Q++mT�iBQM�H Qmi+QK2bX h?2 2pB/2M+2 BM i?Bb i?2bBb b?Qrb i?�i BMi2HHB;2M+2 �M/ T2`bQM�HBiv
KB;?i BM~m2M+2 bim/2MibǶ b+?QQH KQiBp�iBQM �M/ Q++mT�iBQM�H �bTB`�iBQMb- �b r2HH �b i?2B`
Q++mT�iBQM�H +�`22`bX >Qr2p2`- i?2 2pB/2M+2 QM i?Bb i?2bBb Bb MQi 2MQm;? iQ 2Mbm`2 i?�i �M
2/m+�iBQM�H bvbi2K BMi2;`�iBM; BM/BpB/m�H /Bz2`2M+2b i2biBM; rQmH/ #2 #2ii2`X

LQM2i?2H2bb- T`2pBQmb `2b2�`+? bm;;2bib i?�i AMi2HHB;2M+2 �M/ S2`bQM�HBiv �`2 BKTQ`i�Mi 7Q`
KmHiBTH2 HB72 Qmi+QK2b #2+�mb2 i?2v ?�p2 bi`QM; T`2/B+iBp2 TQr2` Ĝ `2;�`/H2bb Q7 i?2 Qp2`@
�HH i?2Q`B2b BM r?B+? i?2v �`2 7`�K2/X >Qr2p2`- ;Bp2M i?2 ?BbiQ`v Q7 AM/BpB/m�H .Bz2`2M+2b
`2b2�`+?- b2p2`�H Qi?2` �bT2+ib Kmbi #2 Tmi BM #�H�M+2 #27Q`2 BMi`Q/m+BM; K2�bm`2b Q7 T2`bQM@
�HBiv �M/ +Q;MBiBp2 �#BHBiv BM i?2 2/m+�iBQM�H bvbi2K U2X;X, r?2i?2` i?2 bim/2Mi TQTmH�iBQM
rQmH/ #2M2}i mMB7Q`KHv- �b r2HH �b i?2 bQ+B�H �M/ 2+QMQKB+ +Qbib Q7 bm+? TQHB+B2bVX AM i?Bb
b2Mb2- Bi Bb TQbbB#H2 i?�i KQ`2 `2b2�`+? Bb M22/2/ iQ �//`2bb U�V ?Qr Ĝ `�i?2` i?�M r?v Ĝ
BM/BpB/m�H /Bz2`2M+2b i2biBM; +QmH/ #2 BM+Q`TQ`�i2/ BMiQ i?2 2/m+�iBQM�H bvbi2Kc �M/ U#V
r?�i +QmH/ #2 i?2 +QMb2[m2M+2b Q7 2�+? �TT`Q�+?X

dX9 *QM+Hm/BM; `2K�`Fb

h?Bb i?2bBb +QK#BM2b i?2 mb2 Q7 S`BK�`v �M/ a2+QM/�`v /�i� iQ 2tTHQ`2 ?Qr AM/BpB/m�H .Bz2`@
2M+2b Ĝ BX2X AMi2HHB;2M+2 �M/ S2`bQM�HBiv Ĝ BM~m2M+2 2/m+�iBQM�H �M/ Q++mT�iBQM�H Qmi+QK2bX
h?Bb i?2bBb bmTTQ`ib i?2 BM+`2�bBM;Hv TQTmH�` B/2� i?�i i?2Q`B2b BM AM/BpB/m�H .Bz2`2M+2b
U�M/ BM Tbv+?QHQ;v KQ`2 #`Q�/HvV KB;?i MQi vB2H/ �b K�Mv #2M2}ib �b 7Q+mbBM; QM i?2 #�bB+
2H2K2Mib ?�pBM; ?B;? T`2/B+iBp2 TQr2`X AM i?Bb b2Mb2- S2`bQM�HBiv `2b2�`+? rQmH/ #2M2}i

kye



7`QK b2iiBM; i?2 7Q+mb QM Bib #mBH/BM; #HQ+Fb bQ i?2Q`B2b +�M #2 ;`QmM/2/ QM bQHB/ 2pB/2M+2X
aBKBH�`Hv- 1/m+�iBQM�H `2b2�`+? rQmH/ T`Q}i 7`QK mbBM; BMi2HHB;2M+2 K2�bm`2b #2+�mb2- 2p2M
B7 i?2v �`2 MQi T�`i Q7 +H�bbB+�H i?2Q`B2b- i?2v �`2 bi`QM; T`2/B+iQ`b Q7 2/m+�iBQM�H Qmi+QK2bX
1p2Mim�HHv- i?2b2 HBM2b Q7 `2b2�`+? KB;?i ?2HT bKQQi? i?2 bQ+B�H i2MbBQMb �`QmM/ i?2 mb2 Q7
AM/BpB/m�H .Bz2`2M+2b Ĝ �M/ 2bT2+B�HHv BMi2HHB;2M+2 Ĝ K2�bm`2b BM �TTHB2/ b2iiBM;b HBF2 i?2
2/m+�iBQM�H bvbi2K Q` i?2 H�#Q` K�`F2iX

kyd



� rBb2 2KT2`Q`- i?2`27Q`2- FMQrb ?Qr iQ +?QQb2 i?2 `B;?i T2`bQM 7Q`
i?2 `B;?i i�bFX >2 Bb HBF2 � bFBHH7mH +�`T2Mi2` r?Q FMQrb iQ mb2 bi`�B;?i
iBK#2` iQ K�F2 b?�7ib- +m`p2/ iBK#2` iQ K�F2 r?22Hb- HQM; iBK#2` iQ K�F2
#2�Kb- �M/ b?Q`i iBK#2` iQ K�F2 TQbibX qQQ/ Q7 �HH b?�T2b �M/ H2M;i?b
Bb i?mb 7mHHv miBHBx2/X h?2 2KT2`Q` b?QmH/ K�F2 mb2 Q7 T2`bQMM2H BM i?2
b�K2 r�v- mbBM; i?2 rBb2 7Q` i?2B` `2bQm`+27mHM2bb- i?2 B;MQ`�Mi 7Q` i?2B`
bi`2M;i?- i?2 #`�p2 7Q` i?2B` /�`BM;- �M/ i?2 iBKB/ 7Q` i?2B` T`m/2M+2X �b
� ;QQ/ +�`T2Mi2` /Q2b MQi /Bb+�`/ �Mv iBK#2`- bQ � rBb2 2KT2`Q` /Q2b MQi
/Bb+�`/ �Mv ;2MiH2K�MX � KBbi�F2 b?QmH/ MQi H2�/ i?2 2KT2`Q` iQ B;MQ`2
� ;2MiH2K�MǶb pB`im2b- MQ` b?QmH/ � ~�r Qp2`b?�/Qr ?Bb K2`BibX

Ĝ h�M; h�BxQM 1KT2`Q`- e93 �X*X
_2i`Bp2/ 7`QK 1#`2v UkyyN- TX RRjV
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�TT2M/Bt

h�#H2 dXR
.Bbi�M+2- ԓ֐- �+`Qbb 7�+i2b �M/ ;`QmT +QKT�`BbQMb

.QK�BM 6�+2i *Q?2MǶb /m .Bbi�M+2 bBx2

>2i2`Qb2tm�H K�M pbX >2i2`Qb2tm�H rQK�M

�;`22�#H2M2bb JQ/2biv @yX8k >B;?
�;`22�#H2M2bb h2M/2`@JBM/2/M2bb @yXjN JQ/2`�i2
�;`22�#H2M2bb h`mbi yXke JQ/2`�i2
�;`22�#H2M2bb ai`�B;?i7Q`r�`/M2bb @yXey >B;?
�;`22�#H2M2bb *QQT2`�iBQM @yXy9 aK�HH
�;`22�#H2M2bb �Hi`mBbBK @yXdy >B;?
*QMb+B2MiBQmbM2bb *QKT2i2M+2 yXjk JQ/2`�i2
*QMb+B2MiBQmbM2bb �+?B2p2K2Mi ai`BpBM; yXy9 aK�HH
*QMb+B2MiBQmbM2bb P`/2` @yXRN aK�HH
*QMb+B2MiBQmbM2bb a2H7@/Bb+BTHBM2 @yXk3 JQ/2`�i2
*QMb+B2MiBQmbM2bb .miB7mHM2bb @yXey >B;?
*QMb+B2MiBQmbM2bb .2HB#2`�iBQM yXR9 aK�HH
1ti`�p2`bBQM SQbBiBp2 2KQiBQMb @yXj3 JQ/2`�i2
1ti`�p2`bBQM :`2;�`BQmbM2bb yXy3 aK�HH
1ti`�p2`bBQM q�`Ki? @yXRj aK�HH
1ti`�p2`bBQM �bb2`iBp2M2bb yXk8 JQ/2`�i2

kyd



h�#H2 dXR
.Bbi�M+2- ԓ֐- �+`Qbb 7�+i2b �M/ ;`QmT +QKT�`BbQMb U+QMiBMm2/V

.QK�BM 6�+2i *Q?2MǶb /m .Bbi�M+2 bBx2

1ti`�p2`bBQM �+iBpBiv yXye aK�HH
1ti`�p2`bBQM 1t+Bi2K2Mi@a22FBM; yXjk JQ/2`�i2
L2m`QiB+BbK �MtB2iv @yX8y JQ/2`�i2
L2m`QiB+BbK �M;2` @yXRk aK�HH
L2m`QiB+BbK .2T`2bbBQM @yXjk JQ/2`�i2
L2m`QiB+BbK a2H7@*QMb+BQmbM2bb @yXe3 >B;?
L2m`QiB+BbK AKTmHbBp2M2bb @yXy3 aK�HH
L2m`QiB+BbK omHM2`�#BHBiv @yX9N JQ/2`�i2
PT2MM2bb �+iBQM yX9y JQ/2`�i2
PT2MM2bb o�Hm2b yXRj aK�HH
PT2MM2bb A/2�b yX9k JQ/2`�i2
PT2MM2bb �2bi?2iB+b yXye aK�HH
PT2MM2bb 6�Mi�bv @yXRy aK�HH
PT2MM2bb 622HBM;b @yXed >B;?

>2i2`Qb2tm�H K�M pbX >QKQb2tm�H K�M

�;`22�#H2M2bb JQ/2biv @yXjy JQ/2`�i2
�;`22�#H2M2bb h2M/2`@JBM/2/M2bb @yXjN JQ/2`�i2
�;`22�#H2M2bb h`mbi yXy3 aK�HH
�;`22�#H2M2bb ai`�B;?i7Q`r�`/M2bb @yXjR JQ/2`�i2
�;`22�#H2M2bb *QQT2`�iBQM yXye aK�HH
�;`22�#H2M2bb �Hi`mBbBK @yX9k JQ/2`�i2
*QMb+B2MiBQmbM2bb *QKT2i2M+2 yXkj JQ/2`�i2
*QMb+B2MiBQmbM2bb �+?B2p2K2Mi ai`BpBM; yXk9 JQ/2`�i2
*QMb+B2MiBQmbM2bb P`/2` @yXRk aK�HH
*QMb+B2MiBQmbM2bb a2H7@/Bb+BTHBM2 @yXyj aK�HH

ky3



h�#H2 dXR
.Bbi�M+2- ԓ֐- �+`Qbb 7�+i2b �M/ ;`QmT +QKT�`BbQMb U+QMiBMm2/V

.QK�BM 6�+2i *Q?2MǶb /m .Bbi�M+2 bBx2

*QMb+B2MiBQmbM2bb .miB7mHM2bb @yXRe aK�HH
*QMb+B2MiBQmbM2bb .2HB#2`�iBQM yXky JQ/2`�i2
1ti`�p2`bBQM SQbBiBp2 2KQiBQMb yXyj aK�HH
1ti`�p2`bBQM :`2;�`BQmbM2bb yXRj aK�HH
1ti`�p2`bBQM q�`Ki? yXy9 aK�HH
1ti`�p2`bBQM �bb2`iBp2M2bb yXk9 JQ/2`�i2
1ti`�p2`bBQM �+iBpBiv yXR3 aK�HH
1ti`�p2`bBQM 1t+Bi2K2Mi@a22FBM; yXk9 JQ/2`�i2
L2m`QiB+BbK �MtB2iv @yX9R JQ/2`�i2
L2m`QiB+BbK �M;2` @yXRj aK�HH
L2m`QiB+BbK .2T`2bbBQM @yXjk JQ/2`�i2
L2m`QiB+BbK a2H7@*QMb+BQmbM2bb @yXkN JQ/2`�i2
L2m`QiB+BbK AKTmHbBp2M2bb @yXkk JQ/2`�i2
L2m`QiB+BbK omHM2`�#BHBiv @yXjk JQ/2`�i2
PT2MM2bb �+iBQM yXky JQ/2`�i2
PT2MM2bb o�Hm2b @yXy9 aK�HH
PT2MM2bb A/2�b yXRy aK�HH
PT2MM2bb �2bi?2iB+b @yXRe aK�HH
PT2MM2bb 6�Mi�bv @yXkd JQ/2`�i2
PT2MM2bb 622HBM;b @yXjj JQ/2`�i2

>2i2`Qb2tm�H K�M pbX >QKQb2tm�H rQK�M

�;`22�#H2M2bb JQ/2biv @yX9j JQ/2`�i2
�;`22�#H2M2bb h2M/2`@JBM/2/M2bb @yX93 JQ/2`�i2
�;`22�#H2M2bb h`mbi yXk8 JQ/2`�i2
�;`22�#H2M2bb ai`�B;?i7Q`r�`/M2bb @yX9y JQ/2`�i2

kyN



h�#H2 dXR
.Bbi�M+2- ԓ֐- �+`Qbb 7�+i2b �M/ ;`QmT +QKT�`BbQMb U+QMiBMm2/V

.QK�BM 6�+2i *Q?2MǶb /m .Bbi�M+2 bBx2

�;`22�#H2M2bb *QQT2`�iBQM yXRj aK�HH
�;`22�#H2M2bb �Hi`mBbBK @yXkj JQ/2`�i2
*QMb+B2MiBQmbM2bb *QKT2i2M+2 yXRe aK�HH
*QMb+B2MiBQmbM2bb �+?B2p2K2Mi ai`BpBM; yXk8 JQ/2`�i2
*QMb+B2MiBQmbM2bb P`/2` @yXRN aK�HH
*QMb+B2MiBQmbM2bb a2H7@/Bb+BTHBM2 yXRy aK�HH
*QMb+B2MiBQmbM2bb .miB7mHM2bb @yXRN aK�HH
*QMb+B2MiBQmbM2bb .2HB#2`�iBQM yXkj JQ/2`�i2
1ti`�p2`bBQM SQbBiBp2 2KQiBQMb @yXyk aK�HH
1ti`�p2`bBQM :`2;�`BQmbM2bb yX8e >B;?
1ti`�p2`bBQM q�`Ki? yXRR aK�HH
1ti`�p2`bBQM �bb2`iBp2M2bb yXky JQ/2`�i2
1ti`�p2`bBQM �+iBpBiv yXjd JQ/2`�i2
1ti`�p2`bBQM 1t+Bi2K2Mi@a22FBM; yX9k JQ/2`�i2
L2m`QiB+BbK �MtB2iv @yXeR >B;?
L2m`QiB+BbK �M;2` @yXRN aK�HH
L2m`QiB+BbK .2T`2bbBQM @yX8R >B;?
L2m`QiB+BbK a2H7@*QMb+BQmbM2bb @yXee >B;?
L2m`QiB+BbK AKTmHbBp2M2bb @yXj8 JQ/2`�i2
L2m`QiB+BbK omHM2`�#BHBiv @yX9d JQ/2`�i2
PT2MM2bb �+iBQM yX98 JQ/2`�i2
PT2MM2bb o�Hm2b @yXj8 JQ/2`�i2
PT2MM2bb A/2�b yXyj aK�HH
PT2MM2bb �2bi?2iB+b @yXky JQ/2`�i2
PT2MM2bb 6�Mi�bv @yXRe aK�HH

kRy



h�#H2 dXR
.Bbi�M+2- ԓ֐- �+`Qbb 7�+i2b �M/ ;`QmT +QKT�`BbQMb U+QMiBMm2/V

.QK�BM 6�+2i *Q?2MǶb /m .Bbi�M+2 bBx2

PT2MM2bb 622HBM;b @yXe9 >B;?

>2i2`Qb2tm�H rQK�M pbX >QKQb2tm�H rQK�M

�;`22�#H2M2bb JQ/2biv yXyd aK�HH
�;`22�#H2M2bb h2M/2`@JBM/2/M2bb @yXy3 aK�HH
�;`22�#H2M2bb h`mbi @yXyR aK�HH
�;`22�#H2M2bb ai`�B;?i7Q`r�`/M2bb yXRN aK�HH
�;`22�#H2M2bb *QQT2`�iBQM yXRe aK�HH
�;`22�#H2M2bb �Hi`mBbBK yXjN JQ/2`�i2
*QMb+B2MiBQmbM2bb *QKT2i2M+2 @yXR9 aK�HH
*QMb+B2MiBQmbM2bb �+?B2p2K2Mi ai`BpBM; yXkk JQ/2`�i2
*QMb+B2MiBQmbM2bb P`/2` yXyy aK�HH
*QMb+B2MiBQmbM2bb a2H7@/Bb+BTHBM2 yXjd JQ/2`�i2
*QMb+B2MiBQmbM2bb .miB7mHM2bb yXjd JQ/2`�i2
*QMb+B2MiBQmbM2bb .2HB#2`�iBQM yXyN aK�HH
1ti`�p2`bBQM SQbBiBp2 2KQiBQMb yXj9 JQ/2`�i2
1ti`�p2`bBQM :`2;�`BQmbM2bb yX9d JQ/2`�i2
1ti`�p2`bBQM q�`Ki? yXk9 JQ/2`�i2
1ti`�p2`bBQM �bb2`iBp2M2bb @yXyk aK�HH
1ti`�p2`bBQM �+iBpBiv yXj9 JQ/2`�i2
1ti`�p2`bBQM 1t+Bi2K2Mi@a22FBM; yXR3 aK�HH
L2m`QiB+BbK �MtB2iv @yXRj aK�HH
L2m`QiB+BbK �M;2` @yXyN aK�HH
L2m`QiB+BbK .2T`2bbBQM @yXkR JQ/2`�i2
L2m`QiB+BbK a2H7@*QMb+BQmbM2bb @yXy8 aK�HH
L2m`QiB+BbK AKTmHbBp2M2bb @yXk3 JQ/2`�i2

kRR



h�#H2 dXR
.Bbi�M+2- ԓ֐- �+`Qbb 7�+i2b �M/ ;`QmT +QKT�`BbQMb U+QMiBMm2/V

.QK�BM 6�+2i *Q?2MǶb /m .Bbi�M+2 bBx2

L2m`QiB+BbK omHM2`�#BHBiv @yXy9 aK�HH
PT2MM2bb �+iBQM yXRy aK�HH
PT2MM2bb o�Hm2b @yX8k >B;?
PT2MM2bb A/2�b @yXj3 JQ/2`�i2
PT2MM2bb �2bi?2iB+b @yXkd JQ/2`�i2
PT2MM2bb 6�Mi�bv @yXye aK�HH
PT2MM2bb 622HBM;b yXyy aK�HH

>2i2`Qb2tm�H rQK�M pbX >QKQb2tm�H K�M

�;`22�#H2M2bb JQ/2biv yXky aK�HH
�;`22�#H2M2bb h2M/2`@JBM/2/M2bb yXyy aK�HH
�;`22�#H2M2bb h`mbi @yXRe aK�HH
�;`22�#H2M2bb ai`�B;?i7Q`r�`/M2bb yXjy JQ/2`�i2
�;`22�#H2M2bb *QQT2`�iBQM yXRy aK�HH
�;`22�#H2M2bb �Hi`mBbBK yXkd JQ/2`�i2
*QMb+B2MiBQmbM2bb *QKT2i2M+2 @yXy8 aK�HH
*QMb+B2MiBQmbM2bb �+?B2p2K2Mi ai`BpBM; yXkk JQ/2`�i2
*QMb+B2MiBQmbM2bb P`/2` yXye aK�HH
*QMb+B2MiBQmbM2bb a2H7@/Bb+BTHBM2 yXke JQ/2`�i2
*QMb+B2MiBQmbM2bb .miB7mHM2bb yX9R JQ/2`�i2
*QMb+B2MiBQmbM2bb .2HB#2`�iBQM yXy9 aK�HH
1ti`�p2`bBQM SQbBiBp2 2KQiBQMb yXjN JQ/2`�i2
1ti`�p2`bBQM :`2;�`BQmbM2bb yXye aK�HH
1ti`�p2`bBQM q�`Ki? yXRd aK�HH
1ti`�p2`bBQM �bb2`iBp2M2bb yXyR aK�HH
1ti`�p2`bBQM �+iBpBiv yXR9 aK�HH

kRk



h�#H2 dXR
.Bbi�M+2- ԓ֐- �+`Qbb 7�+i2b �M/ ;`QmT +QKT�`BbQMb U+QMiBMm2/V

.QK�BM 6�+2i *Q?2MǶb /m .Bbi�M+2 bBx2

1ti`�p2`bBQM 1t+Bi2K2Mi@a22FBM; @yXye aK�HH
L2m`QiB+BbK �MtB2iv yXye aK�HH
L2m`QiB+BbK �M;2` @yXyk aK�HH
L2m`QiB+BbK .2T`2bbBQM @yXyR aK�HH
L2m`QiB+BbK a2H7@*QMb+BQmbM2bb yX9y JQ/2`�i2
L2m`QiB+BbK AKTmHbBp2M2bb @yXR8 aK�HH
L2m`QiB+BbK omHM2`�#BHBiv yXRR aK�HH
PT2MM2bb �+iBQM @yXR3 aK�HH
PT2MM2bb o�Hm2b @yXR3 aK�HH
PT2MM2bb A/2�b @yXjy JQ/2`�i2
PT2MM2bb �2bi?2iB+b @yXkk JQ/2`�i2
PT2MM2bb 6�Mi�bv @yXRe aK�HH
PT2MM2bb 622HBM;b yXjk JQ/2`�i2

>QKQb2tm�H rQK�M pbX >QKQb2tm�H K�M

�;`22�#H2M2bb JQ/2biv yXRk aK�HH
�;`22�#H2M2bb h2M/2`@JBM/2/M2bb yXy3 aK�HH
�;`22�#H2M2bb h`mbi @yXR8 aK�HH
�;`22�#H2M2bb ai`�B;?i7Q`r�`/M2bb yXRR aK�HH
�;`22�#H2M2bb *QQT2`�iBQM @yXyd aK�HH
�;`22�#H2M2bb �Hi`mBbBK @yXRj aK�HH
*QMb+B2MiBQmbM2bb *QKT2i2M+2 yXy3 aK�HH
*QMb+B2MiBQmbM2bb �+?B2p2K2Mi ai`BpBM; yXyR aK�HH
*QMb+B2MiBQmbM2bb P`/2` yXye aK�HH
*QMb+B2MiBQmbM2bb a2H7@/Bb+BTHBM2 @yXRj aK�HH
*QMb+B2MiBQmbM2bb .miB7mHM2bb yXyj aK�HH

kRj



h�#H2 dXR
.Bbi�M+2- ԓ֐- �+`Qbb 7�+i2b �M/ ;`QmT +QKT�`BbQMb U+QMiBMm2/V

.QK�BM 6�+2i *Q?2MǶb /m .Bbi�M+2 bBx2

*QMb+B2MiBQmbM2bb .2HB#2`�iBQM @yXye aK�HH
1ti`�p2`bBQM SQbBiBp2 2KQiBQMb yXy9 aK�HH
1ti`�p2`bBQM :`2;�`BQmbM2bb @yXj3 JQ/2`�i2
1ti`�p2`bBQM q�`Ki? @yXyd aK�HH
1ti`�p2`bBQM �bb2`iBp2M2bb yXyj aK�HH
1ti`�p2`bBQM �+iBpBiv @yXRd aK�HH
1ti`�p2`bBQM 1t+Bi2K2Mi@a22FBM; @yXkj JQ/2`�i2
L2m`QiB+BbK �MtB2iv yXR3 aK�HH
L2m`QiB+BbK �M;2` yXyd aK�HH
L2m`QiB+BbK .2T`2bbBQM yXRN aK�HH
L2m`QiB+BbK a2H7@*QMb+BQmbM2bb yX9k JQ/2`�i2
L2m`QiB+BbK AKTmHbBp2M2bb yXRk aK�HH
L2m`QiB+BbK omHM2`�#BHBiv yXRj aK�HH
PT2MM2bb �+iBQM @yXke JQ/2`�i2
PT2MM2bb o�Hm2b yXjy JQ/2`�i2
PT2MM2bb A/2�b yXyd aK�HH
PT2MM2bb �2bi?2iB+b yXye aK�HH
PT2MM2bb 6�Mi�bv @yXyN aK�HH
PT2MM2bb 622HBM;b yXjR JQ/2`�i2

LQi2,
G�#H2b BM/B+�i2 i?2 `272`2M+2 ;`QmTX SQbBiBp2 p�Hm2b K2�Mb i?�i i?2 }`bi
;`QmT r�b ?B;2`- +QMp2`b2Hv- M2;�iBp2 p�Hm2b `2~2+i i?�i Bi r�b HQr2`
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h�#H2 dXk
_�r 7�+2ibǶ �p2`�;2 T2` b2t �M/ b2tm�H Q`B2Mi�iBQM ;`QmT

:`QmT 6�+2i _�r 7�+2i �p2`�;2

>2i2`Qb2tm�H K2M JQ/2biv RRXN3
>QKQb2tm�H rQK2M JQ/2biv RjXk8
>2i2`Qb2tm�H rQK2M JQ/2biv RjX99
>QKQb2tm�H K2M JQ/2biv RkX33
>2i2`Qb2tm�H rQK2M h2M/2`@JBM/2/M2bb R8Xjd

>2i2`Qb2tm�H K2M h2M/2`@JBM/2/M2bb R9X9N
>QKQb2tm�H rQK2M h2M/2`@JBM/2/M2bb R8X8e
>QKQb2tm�H K2M h2M/2`@JBM/2/M2bb R8Xj3
>QKQb2tm�H K2M h`mbi RRX8y
>2i2`Qb2tm�H rQK2M h`mbi RyXNe

>2i2`Qb2tm�H K2M h`mbi RRXdd
>QKQb2tm�H rQK2M h`mbi RRXyR
>QKQb2tm�H K2M ai`�B;?i7Q`r�`/M2bb R9XRk
>QKQb2tm�H rQK2M ai`�B;?i7Q`r�`/M2bb R9X99
>2i2`Qb2tm�H rQK2M ai`�B;?i7Q`r�`/M2bb R9XN3

>2i2`Qb2tm�H K2M ai`�B;?i7Q`r�`/M2bb RjXky
>QKQb2tm�H K2M *QQT2`�iBQM RyX3k
>2i2`Qb2tm�H K2M *QQT2`�iBQM RyXNe
>QKQb2tm�H rQK2M *QQT2`�iBQM RyXe8
>2i2`Qb2tm�H rQK2M *QQT2`�iBQM RRXy8

>QKQb2tm�H K2M �Hi`mBbBK RjXek
>2i2`Qb2tm�H rQK2M �Hi`mBbBK R9Xjd
>2i2`Qb2tm�H K2M �Hi`mBbBK RkX93
>QKQb2tm�H rQK2M �Hi`mBbBK RjXkR

kR8



h�#H2 dXk
_�r 7�+2ibǶ �p2`�;2 T2` b2t �M/ b2tm�H Q`B2Mi�iBQM ;`QmT U+QMiBMm2/V

:`QmT 6�+2i _�r 7�+2i �p2`�;2

>2i2`Qb2tm�H rQK2M *QKT2i2M+2 RRX9e

>QKQb2tm�H K2M *QKT2i2M+2 RRXey
>2i2`Qb2tm�H K2M *QKT2i2M+2 RkXjy
>QKQb2tm�H rQK2M *QKT2i2M+2 RRX38
>QKQb2tm�H K2M �+?B2p2K2Mi ai`BpBM; RRXye
>2i2`Qb2tm�H rQK2M �+?B2p2K2Mi ai`BpBM; RRXed

>QKQb2tm�H rQK2M �+?B2p2K2Mi ai`BpBM; RRXyN
>2i2`Qb2tm�H K2M �+?B2p2K2Mi ai`BpBM; RRXdd
>QKQb2tm�H K2M P`/2` RyX3j
>2i2`Qb2tm�H rQK2M P`/2` RRXy8
>2i2`Qb2tm�H K2M P`/2` RyXjd

>QKQb2tm�H rQK2M P`/2` RRXyd
>2i2`Qb2tm�H K2M a2H7@/Bb+BTHBM2 RkXyN
>QKQb2tm�H K2M a2H7@/Bb+BTHBM2 RkXRN
>2i2`Qb2tm�H rQK2M a2H7@/Bb+BTHBM2 RkXN3
>QKQb2tm�H rQK2M a2H7@/Bb+BTHBM2 RRXd9

>2i2`Qb2tm�H rQK2M .miB7mHM2bb R8Xy9
>2i2`Qb2tm�H K2M .miB7mHM2bb RjXdR
>QKQb2tm�H K2M .miB7mHM2bb R9XRR
>QKQb2tm�H rQK2M .miB7mHM2bb R9XRN
>QKQb2tm�H K2M .2HB#2`�iBQM RyXe3

>2i2`Qb2tm�H rQK2M .2HB#2`�iBQM RyX3R
>2i2`Qb2tm�H K2M .2HB#2`�iBQM RRXk3
>QKQb2tm�H rQK2M .2HB#2`�iBQM RyX8y

kRe



h�#H2 dXk
_�r 7�+2ibǶ �p2`�;2 T2` b2t �M/ b2tm�H Q`B2Mi�iBQM ;`QmT U+QMiBMm2/V

:`QmT 6�+2i _�r 7�+2i �p2`�;2

>2i2`Qb2tm�H K2M SQbBiBp2 2KQiBQMb RRXRN
>QKQb2tm�H rQK2M SQbBiBp2 2KQiBQMb RRXk8

>QKQb2tm�H K2M SQbBiBp2 2KQiBQMb RRXRR
>2i2`Qb2tm�H rQK2M SQbBiBp2 2KQiBQMb RkXkN
>QKQb2tm�H K2M :`2;�`BQmbM2bb RRXkk
>2i2`Qb2tm�H K2M :`2;�`BQmbM2bb RRXed
>QKQb2tm�H rQK2M :`2;�`BQmbM2bb NX3k

>2i2`Qb2tm�H rQK2M :`2;�`BQmbM2bb RRX9k
>QKQb2tm�H rQK2M q�`Ki? RkXyk
>QKQb2tm�H K2M q�`Ki? RkXkd
>2i2`Qb2tm�H K2M q�`Ki? RkX9y
>2i2`Qb2tm�H rQK2M q�`Ki? RkX3y

>2i2`Qb2tm�H K2M �bb2`iBp2M2bb RRX8k
>QKQb2tm�H rQK2M �bb2`iBp2M2bb RyX3k
>QKQb2tm�H K2M �bb2`iBp2M2bb RyXdR
>2i2`Qb2tm�H rQK2M �bb2`iBp2M2bb RyXd8
>2i2`Qb2tm�H rQK2M �+iBpBiv RyXR9

>2i2`Qb2tm�H K2M �+iBpBiv RyXjy
>QKQb2tm�H rQK2M �+iBpBiv NXkR
>QKQb2tm�H K2M �+iBpBiv NXd9
>2i2`Qb2tm�H rQK2M 1t+Bi2K2Mi@a22FBM; NXe3
>QKQb2tm�H K2M 1t+Bi2K2Mi@a22FBM; NX3e

>2i2`Qb2tm�H K2M 1t+Bi2K2Mi@a22FBM; RyXeR
>QKQb2tm�H rQK2M 1t+Bi2K2Mi@a22FBM; NXR8

kRd



h�#H2 dXk
_�r 7�+2ibǶ �p2`�;2 T2` b2t �M/ b2tm�H Q`B2Mi�iBQM ;`QmT U+QMiBMm2/V

:`QmT 6�+2i _�r 7�+2i �p2`�;2

>2i2`Qb2tm�H K2M �MtB2iv NXeN
>QKQb2tm�H rQK2M �MtB2iv RRXNe
>QKQb2tm�H K2M �MtB2iv RRXk3

>2i2`Qb2tm�H rQK2M �MtB2iv RRX9N
>2i2`Qb2tm�H K2M �M;2` NXR3
>2i2`Qb2tm�H rQK2M �M;2` NX89
>QKQb2tm�H rQK2M �M;2` NX3k
>QKQb2tm�H K2M �M;2` NXeR

>2i2`Qb2tm�H K2M .2T`2bbBQM NXkd
>QKQb2tm�H K2M .2T`2bbBQM RyX88
>2i2`Qb2tm�H rQK2M .2T`2bbBQM RyX8R
>QKQb2tm�H rQK2M .2T`2bbBQM RRXjk
>2i2`Qb2tm�H K2M a2H7@*QMb+BQmbM2bb NX3k

>QKQb2tm�H rQK2M a2H7@*QMb+BQmbM2bb RkXyd
>QKQb2tm�H K2M a2H7@*QMb+BQmbM2bb RyXdj
>2i2`Qb2tm�H rQK2M a2H7@*QMb+BQmbM2bb RRXNR
>QKQb2tm�H rQK2M AKTmHbBp2M2bb RRXke
>2i2`Qb2tm�H K2M AKTmHbBp2M2bb RyXRk

>QKQb2tm�H K2M AKTmHbBp2M2bb RyX39
>2i2`Qb2tm�H rQK2M AKTmHbBp2M2bb RyXj3
>2i2`Qb2tm�H K2M omHM2`�#BHBiv NXjj
>QKQb2tm�H rQK2M omHM2`�#BHBiv RyX3e
>2i2`Qb2tm�H rQK2M omHM2`�#BHBiv RyXd8

>QKQb2tm�H K2M omHM2`�#BHBiv RyX9R

kR3



h�#H2 dXk
_�r 7�+2ibǶ �p2`�;2 T2` b2t �M/ b2tm�H Q`B2Mi�iBQM ;`QmT U+QMiBMm2/V

:`QmT 6�+2i _�r 7�+2i �p2`�;2

>2i2`Qb2tm�H rQK2M �+iBQM NX3N
>QKQb2tm�H rQK2M �+iBQM NX8N
>QKQb2tm�H K2M �+iBQM RyX9R
>2i2`Qb2tm�H K2M �+iBQM RyXN3

>2i2`Qb2tm�H rQK2M o�Hm2b 3X3k
>2i2`Qb2tm�H K2M o�Hm2b NXRe
>QKQb2tm�H rQK2M o�Hm2b RyXRk
>QKQb2tm�H K2M o�Hm2b NXkN
>2i2`Qb2tm�H K2M A/2�b RjX9R

>2i2`Qb2tm�H rQK2M A/2�b RkXkd
>QKQb2tm�H rQK2M A/2�b RjXj9
>QKQb2tm�H K2M A/2�b RjXRj
>2i2`Qb2tm�H rQK2M �2bi?2iB+b RRXdd
>2i2`Qb2tm�H K2M �2bi?2iB+b RkXyy

>QKQb2tm�H K2M �2bi?2iB+b RkX88
>QKQb2tm�H rQK2M �2bi?2iB+b RkXd8
>2i2`Qb2tm�H rQK2M 6�Mi�bv RkXjk
>2i2`Qb2tm�H K2M 6�Mi�bv RkXyy
>QKQb2tm�H rQK2M 6�Mi�bv RkX89

>QKQb2tm�H K2M 6�Mi�bv RkX3e
>QKQb2tm�H rQK2M 622HBM;b RjX9k
>2i2`Qb2tm�H rQK2M 622HBM;b RjX9j
>2i2`Qb2tm�H K2M 622HBM;b RRXj3
>QKQb2tm�H K2M 622HBM;b RkX9j

kRN
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