
EMQrH2/;2 _2T`2b2Mi�iBQM �M/ .Bb+Qp2`v
avbi2Kb

kyRe@yk@yd

ǳq2 M22/ M2r ;Q�HbXǴ @ E�`2M *QvH2X
E�`2M *QvH2 2M/2/ ?2` aqA" kyR8 i�HF- ǳJBbi�F2b ?�p2 #22M K�/2Ǵ rBi? � +�HH
iQ �`Kb, ǳh?2`2Ƕb bQ Km+? KQ`2 r2 +�M /Q 7Q` i?2 mb2`- #mi ?Qr +�M r2 /2p2HQT
� i2+?MQHQ;v QM iQT mMH2bb r2 ?�p2 };m`2/ Qmi r?�i Qm` ;Q�Hb �`2\ �M/ i?2
;Q�Hb ?�p2 iQ #2 #�b2/ QM r?�i mb2`b r�Mi iQ /Q MQi r?�i r2 rBHH H2i i?2K /Q
BM i?2 +�i�HQ;m2ǴX �M/ 7Q` ?2` BM Q`/2` iQ bmTTQ`i M2r ;Q�Hb ǳr2 /QMǶi M22/
� M2r i2+?MQHQ;v- r2 M22/ /�i� �M/ i2+?MQHQ;v i?�i rQ`F iQ;2i?2`XǴ AM i?2
HB#`�`v rQ`H/- i?2 b?�T2 Q7 i?Bb /�i� �M/ i?Bb i2+?MQHQ;v �`2 bm#bmK2/ mM/2`
i?2 ?2�/BM; Q7 HBMF2/ /�i�X
LQr- �b *QvH2 TQBMib Qmi- bBKTHv �/QTiBM; HBMF2/ /�i� rBHH /Q MQi?BM; 7Q` Qm`
mb2`b mMH2bb r2 �/QTi � /Bz2`2Mi b2i Q7 `mH2b- #mi A #2HB2p2 i?�i i?2 rQ`F +m``2MiHv
#2BM; /QM2 BM HBMF2/ /�i� Bb M2+2bb�`v 7Q` mb iQ #2;BM iQ mM/2`bi�M/ r?�i i?Qb2
;Q�Hb KB;?i #2X h?Bb #HQ; TQbi Bb �M �ii2KTi iQ ;2i /QrM bQK2 B/2�b �`QmM/
HBMF2/ /�i� �M/ HB#`�`v i2+?MQHQ;v i?�i AǶp2 #22M i?BMFBM; �#Qmi 7Q` � r?BH2X
EMQrH2/;2 _2T`2b2Mi�iBQM, h?2 *QMi2ti Q7 GBMF2/ .�i�X
J�Mv- B7 MQi KQbi- HB#`�`v rQ`F2`b ?�p2 +QK2 iQ HBMF2/ /�i� i?`Qm;? i?2 rQ`F r2
r2`2 �H`2�/v /QBM;X *�i�HQ;m2`b �M/ K2i�/�i� T2QTH2 K�v b22 HBMF2/ /�i� �b �M
�Hi2`M�iBp2 Q` �b � M2ti bi�;2 BM K2i�/�i� rQ`F- 2bT2+B�HHv rBi? `2bT2+i iQ Q#D2+i
KQ/2HBM; BM i?2 +m``2MiHv p2`v /vM�KB+ }2H/ Q7 `2TQbBiQ`B2bX avbi2Kb rQ`F2`b
K�v b22 HBMF2/ /�i� �b � TQbbB#H2 /�i� KQ/2H 7Q` mM/2`TBMMBM; HB#`�`v bvbi2KbX
"Qi? +�i�HQ;m2`b �M/ K2i�/�i� T2QTH2 K�v b22 HBMF2/ /�i� �b � r�v iQ BM+`2�b2
}M/�#BHBiv Q7 HB#`�`v `2bQm`+2b QM i?2 r2#X "mi i?2 B/2�b- i2+?MQHQ;B2b- �M/
T`�+iB+2b i?�i r2 BM+Hm/2 BM i?2 i2`K ǳHBMF2/ /�i�Ǵ �`2 T�`i Q7 � H�`;2` +QMi2ti
FMQrM �b ǳFMQrH2/;2 `2T`2b2Mi�iBQM �M/ `2�bQMBM;Ǵ EMQrH2/;2 _2T`2b2Mi�iBQM
FMQrH2/;2 `2T`2b2Mi�iBQM bvbi2K Bb- 2bb2MiB�HHv- � bvbi2K r?B+? +QMi�BMb 7�+ib
�M/ `mH2b �#Qmi i?Qb2 7�+ib- bm+? i?�i Bi +�M bQHp2 T`Q#H2KbX AM i?2 qBFBT2/B�
�`iB+H2- FMQrH2/;2 `2T`2b2Mi�iBQM �M/ `2�bQMBM; ǳBb i?2 }2H/ Q7 �`iB}+B�H BMi2H@
HB;2M+2 /2/B+�i2/ iQ `2T`2b2MiBM; BM7Q`K�iBQM �#Qmi i?2 rQ`H/ BM � 7Q`K i?�i
� +QKTmi2` bvbi2K +�M miBHBx2 iQ bQHp2 +QKTH2t i�bFbǴX h?2 bvbi2K +QMi�BMb �
TB+im`2 Q7 i?2 rQ`H/ U� `2T`2b2Mi�iBQM Q7 FMQrH2/;2 �#Qmi i?2 rQ`H/V r?B+? +�M
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#2 [m2`B2/- r?B+? +�M +`2�i2 M2r 7�+ib 7`QK QH/ 7�+ib UBM72`2M+2V- �M/ r?B+? +�M
`2�bQM �#Qmi i?2 bi�i2 Q7 i?2 rQ`H/ +QMi�BM2/ rBi?BM BiX
.�pBb- a?`Q#2- �M/ axQHQpBib /2b+`B#2 }p2 +?�`�+i2`BbiB+b Q7 � FMQrH2/;2 `2T`2@
b2Mi�iBQM,

RX Ai Bb � bm``Q;�i2- Bi bi�M/b BM 7Q` i?2 `2�H rQ`H/ BM Q`/2` iQ �HHQr � bvbi2K
iQ `2�bQM �#Qmi i?2 rQ`H/X

kX Ai Bb � b2i Q7 QMiQHQ;B+�H +QKKBiK2Mib- i?�i Bb- i2`Kb BM r?B+? � bvbi2K
i?BMFb �#Qmi i?2 rQ`H/X

jX Ai Bb BM Bib2H7 � i?2Q`v Q7 BMi2HHB;2Mi `2�bQMBM;- i?�i Bb- Bi KQ/2Hb � T�`iB+mH�`
mM/2`bi�M/BM; Q7 r?�i ǳBMi2HHB;2Mi `2�bQMBM;Ǵ BbX

9X Ai Bb � K2/BmK Q7 +QKTmi�iBQM- BM Qi?2` rQ`/b- Bi Bb �M 2z2+iBp2 bvbi2KX
8X Ai Bb � K2/BmK Q7 ?mK�M 2tT`2bbBQM- � H�M;m�;2 BM r?B+? r2- �b ?mK�Mb-

b�v i?BM;b �#Qmi i?2 rQ`H/X UJQ/B}2/ 7`QK _X .�pBb- >X a?`Q#2- �M/ SX
axQHQpBibX q?�i Bb � EMQrH2/;2 _2T`2b2Mi�iBQM\ �A J�;�xBM2- R9URV,Rd@
jj- RNNjXV

GBMF2/ .�i� �M/ GB#`�`B2b
LQr AǶK bm`2 � HQi Q7 +�i�HQ;m2`b �M/ bvbi2Kb T2QTH2 �`2 rQM/2`BM; r?�i �Mv
Q7 i?Bb ?�b iQ /Q rBi? HBMF2/ /�i�- K2i�/�i�- Q` HB#`�`v bvbi2Kb- �M/ +2`i�BMHv
KQpBM; iQr�`/b HBMF2/ /�i� b?QmH/ #2 /QM2 rBi? +�miBQMX "mi Bi b22Kb iQ #2
i?�i mM/2`bi�M/BM; i?2 #`Q�/2` +QMi2ti Q7 HBMF2/ /�i� KB;?i ?2HT mb 2t2`+Bb2
i?�i +�miBQM #mi biBHH +QK2 mT rBi? i?2 M2r ;Q�Hb i?�i �`2 M2+2bb�`v 7Q` mb iQ
b�iBb7v i?2 M22/b Q7 Qm` mb2`b �b r2 KQp2 iQr�`/b � HB#`�`v BM7`�bi`m+im`2 Q7
ǳ/�i� �M/ i2+?MQHQ;v i?�i rQ`Fb iQ;2i?2`ǴX
q?�i r2 BM i?2 HB#`�`v rQ`H/ /2b+`B#2 �b ǳHBMF2/ /�i�Ǵ Bb BM 7�+i � FMQrH2/;2
`2T`2b2Mi�iBQM rBi? i?2 TQi2MiB�H Q7 2tT`2bbBM; �HH 7�+ib Q7 i?2 `2�H rQ`H/X h?2
b2K�MiB+ r2# U� i2`K Q7i2M mb2/ BMi2`+?�M;2�#Hv rBi? HBMF2/ /�i�V �BKb iQ
i`�Mb7Q`K i?2 rQ`H/ rB/2 r2# BMiQ � bBM;H2- p�bi FMQrH2/;2 `2T`2b2Mi�iBQM bvb@
i2K- r?Qb2 FMQrH2/;2 #�b2 Bb i?2 ;`�T? Q7 HBMF2/ QT2M /�i� r2 �`2 +m``2MiHv
+QMi`B#miBM; iQX h?2`2 �`2 irQ r�vb BM r?B+? HB#`�`B2b +�M T�`iB+BT�i2 BM i?Bb
T`QD2+i, i?2 +`2�iBQM Q7 QMiQHQ;B2b �M/ i?2 Tm#HBb?BM; Q7 HBMF2/ /�i� iQ i?2 b2@
K�MiB+ r2#- �M/ i?2 +`2�iBQM Q7 bvbi2Kb r?B+? +�M mb2 i?2 /�i� Q7 i?2 b2K�MiB+
r2# iQ �HHQr mb2`b iQ ǳ/Q r?�i i?2v r�Mi iQ /QǴX h?2 Tm#HBb?BM; Q7 HBMF2/
/�i� �M/ QMiQHQ;B2b- i?2 rQ`F #2BM; /QM2 QM Q#D2+i KQ/2HBM;- �M/ i?2 +`2�iBQM
Q7 `2TQbBiQ`v bvbi2Kb HBF2 >v/`� �M/ AbH�M/Q`� �M/ TH�i7Q`Kb HBF2 i?2 .B;Bi�H
Sm#HB+ GB#`�`v Q7 �K2`B+�- �`2 �HH T�`iB+BT�iBM; BM i?2 FMQrH2/;2 `2T`2b2Mi�iBQM
bvbi2K i?�i Bb i?2 b2K�MiB+ r2#X
.Bb+Qp2`v avbi2Kb
aQ r?2`2 /Q2b HB#`�`v /Bb+Qp2`v }i BM\ h?2 T`Q#H2Kb B/2MiB}2/ #v E�`2M *QvH2
BM ǳJBbi�F2b ?�p2 #22M K�/2Ǵ @ �M Qmi/�i2/ /�i� KQ/2H- i2+?MQHQ;B2b i?�i
/QMǶi HQQF ǳQmibB/2 Qm` QrM +B`+H2Ǵ 7Q` B/2�b �M/ #2bi@T`�+iB+2b- �M/ i?�i �`2
Qp2`H�B/ QM iQT Q7 � /�i� KQ/2H i?�i MQ HQM;2` b�iBb}2b Qm` M22/b Q` i?2 M22/b
Q7 Qm` mb2`b @ �HH i?2b2 T`Q#H2Kb �`2 biBHH iQ #2 �//`2bb2/ 7`QK � HBMF2/ /�i�

k



T2`bT2+iBp2X aQK2 rQ`F ?�b #22M /QM2 QM mbBM; HBMF2/ /�i� iQ K�F2 HB#`�`v
`2bQm`+2b /Bb+Qp2`�#H2 QM i?2 r2#- HBF2 .�M a+QiiǶb rQ`F rBi? a+?2K�XQ`;- �M/
BM/22/ i?Bb Bb i?2 bBM;H2 mb2@+�b2 +Qp2`2/ #v w2T?2B`�Ƕb ǳGB#?m# AMBiB�iBp2ǴVX "mi
r2 ?�p2 MQi v2i #2;mM iQ i?BMF �#Qmi r?�i /Bb+Qp2`v bvbi2Kb KB;?i HQQF HBF2
i?�i i�F2 �/p�Mi�;2 Q7 i?2 TQbbB#BHBiB2b Q7 HBMF2/ /�i�X
LQr- r?2M A i�HF �#Qmi HB#`�`v /Bb+Qp2`v bvbi2Kb- A /QMǶi K2�M i?2 +m``2Mi +`QT
Q7 ǳM2ti@;2M2`�iBQMǴ PS�* `2TH�+2K2MibX Ai Bb +H2�` i?�i BM K�Mv +�b2b mb2`b
�`2 }M/BM; i?2B` QrM r�v iQ Qm` `2bQm`+2b- 2Bi?2` i?`Qm;? i?2 QT2M r2#- Q`
i?`Qm;? Qi?2` HBMF2/ bvbi2Kb- �M/ Bi Bb 2[m�HHv +H2�` i?�i Qm` /Bb+Qp2`v bvbi2Kb
�`2 BM+`2�bBM;Hv BM�TT`QT`B�i2 7Q` mb2 BM � rQ`H/ r?2`2 ǳi?2 +QHH2+iBQMǴ Bb MQ
HQM;2` � bBM;H2 B/2MiB}�#H2 i?BM;X h?2b2 bvbi2Kb �`2 #�b2/ QM i?2 Qmi/�i2/ /�i�
KQ/2H �M/ i2+?MQHQ;B2b i?�i r2 ?�p2 #22M mbBM; bBM+2 #27Q`2 i?2 /�vb Q7 HB#`�`v
�miQK�iBQM- �M/ i?2v `2Hv QM b2�`+? i2+?MB[m2b i?�i ?�p2 MQi b+�H2/ r2HH �M/ �`2
HBF2Hv iQ #2 K�/2 +QKTH2i2Hv Q#bQH2i2 #v i?2 �/p2Mi Q7 i?2 b2K�MiB+ r2#X h?2v
�`2 MQi 2[m�H iQ i?2 +?�HH2M;2b Q7 r?�i GQ`+�M .2KTb2v +�HHb ǳi?2 7�+BHBi�i2/
+QHH2+iBQMǴX �M/ rQ`bi Q7 �HH i?2v �HbQ 7mM/�K2Mi�HHv �bbmK2 � KQ/2H Q7 mb2`
#2?�pBQm` �M/ `2[mB`2K2Mib i?�i �`2 +QMbi`�BM2/ #v i?2 /�i� �M/ i2+?MQHQ;v
�i Qm` /BbTQb�HX q2 7Q`+2 mb2`b iQ ǳ/Q r?�i r2 �HHQr i?2K iQ /QǴ `�i?2` i?�M
K�FBM; Bi TQbbB#H2 iQ 7Q` i?2K iQ /Q r?�i i?2v r�MiX
h?Bb BbMǶi iQ b�v i?�i i?2`2 KB;?i MQi #2 � TH�+2 7Q` HB#`�`v@bT2+B}+ /Bb+Qp2`v
bvbi2Kb- #mi A /Qm#i i?2v rBHH #2 i?2 MQ`K- �M/ i?2v rBHH #2 +`2�i2/ 7Q` p2`v bT2@
+B}+- r2HH@/2}M2/ Tm`TQb2bX GB#`�`v /Bb+Qp2`v rBHH BM+`2�bBM;Hv ?�TT2M rBi?BM
i?2 b2K�MiB+ r2#- K�/2 TQbbB#H2 #v HBMF2/ /�i� i2+?MQHQ;B2b �M/ �HHQrBM; Qm`
mb2`b iQ �+?B2p2 i?2B` QrM ;Q�Hb #v ?�`M2bbBM; HBMF2/ /�i� �M/ i?2 i2+?MQHQ@
;B2b i?�i rQ`F rBi? i?�i /�i�X q?�i A b22 ?�TT2MBM; Bb- �b i?2 HBMF2/ /�i�
BM7`�bi`m+im`2 Q7 i?2 b2K�MiB+ r2# #2+QK2b KQ`2 K�im`2- mb2`b rBHH mb2 [m2`v@
BM; i2+?MB[m2b i�BHQ`2/ 7Q` HBMF2/ /�i� iQ 2tTHQ`2 FMQrH2/;2- iQ 2tTHQ`2 7�+ib
�#Qmi i?2 rQ`H/X 1p2Mim�HHv- i?Bb 2tTHQ`�iBQM K�v H2�/ i?2K iQ � `2bQm`+2 i?�i
`2[mB`2b HB#`�`v bmTTQ`i U� HB+2Mb2- � bm#b+`BTiBQM- T`QtvBM;- 2i+V- �M/ Bi Bb �i
i?�i TQBMi i?�i HB#`�`v bvbi2Kb ?�p2 iQ BMi2;`�i2 rBi? � mb2`Ƕb b2K�MiB+ rQ`F@
~Qr BM Q`/2` iQ +QMM2+i i?2K iQ i?2 `2bQm`+2 i?2v r�MiX h?Bb K2�Mb i?�i BM
�//BiBQM iQ +`2�iBM; HBMF2/ /�i� �M/ `2TQbBiQ`v bQ7ir�`2- BM �//BiBQM iQ K�FBM;
Qm` `2bQm`+2b /Bb+Qp2`�#H2 QM i?2 QT2M r2#- r2 M22/ K2+?�MBbKb iQ K�F2 i?2
+QMM2+iBQM #2ir22M � mb2` �M/ �M BMbiBimiBQM- i2+?MQHQ;B2b iQ ?�M/H2 �mi?2MiB@
+�iBQM �M/ T`QtvBM; rBi?BM i?2 b2K�MiB+ r2#- �M/ r�vb 7Q` mb2`b iQ +QMiBMm2
i?2B` rQ`F rBi?BM i?2 r2# rBi? bmTTQ`i 7`QK 7mHHv BMi2;`�i2/ HB#`�`v /�i� �M/
i2+?MQHQ;B2bX :Bp2M i?Bb pB2r Q7 i?2 7mim`2- Bi Bb mMHBF2Hv i?�i HB#`�`B2b rBHH `mM
Qmi Q7 rQ`F iQ #2 /QM2X
b A b�v- A i?BMF i?�i r2 �`2 +m``2MiHv rQ`FBM; p2`v ?�`/ rBi?BM i?2 K2i�@
/�i�f+�i�HQ;mBM;f`2TQbBiQ`v bB/2 Q7 Qm` }2H/- #mi QM i?2 /Bb+Qp2`v bB/2- r2 b22K
iQ #2 7Q+mbBM; T`BK�`BHv QM b2�`+? 2M;BM2 QTiBKBx�iBQM U2Bi?2` rBi? a+?2K�XQ`;
Q` #v +QMp2`iBM; J�_* `2+Q`/b iQ "A"6_�J1 7Q` i?2 GB#?m# BMBiB�iBp2VX "mi
r2 ?�p2MǶi b22M Km+? /QM2 BM i?2 �`2� Q7 i?BMFBM; �#Qmi ?Qr Qm` mb2`b KB;?i
#2;BM iQ 2tTHQ`2 i?Bb M2r /�i� BM7`�bi`m+im`2- �M/ r2 ?�p2MǶi #2;mM iQ i?BMF
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�#Qmi ?Qr- 7Q` 2t�KTH2- T`QtvBM; KB;?i #2 /QM2 BM � HBMF2/ /�i� +QMi2tiX Pm`
�iiBim/2 iQr�`/b i?2 HB#`�`v r2# bBi2 �M/ i?2 /Bb+Qp2`v bvbi2K ?�p2MǶi 7mM/�@
K2Mi�HHv +?�M;2/ BM 7Q`iv v2�`b- �M/ i?Bb �iiBim/2 Bb- A i?BMF- ?QH/BM; mb #�+F
7`QK `2�HHv T�`iB+BT�iBM; BM i?2 HBMF2/ /�i� rQ`H/X _B;?i MQr irQ Q7 Qm` ;Q�Hb
b?QmH/ #2 +QMiBMmBM; i?2 rQ`F r2 ?�p2 �H`2�/v bi�`i2/ BM HBMF2/ /�i� �M/ �`;m@
BM; �;�BMbi i?2 +QMiBMm�iBQM Q7 Qmi@Q7@/�i2 /�i� �M/ i2+?MQHQ;B2b i?�i �`2 /QBM;
MQi?BM; #mi T`2p2MiBM; mb 7`QK T�`iB+BT�iBM; BM i?2 rQ`H/ Q7 HBMF2/ /�i�X
(� MQi2 �#Qmi p2M/Q`b, Bi b?QmH/ ;Q rBi?Qmi b�vBM; i?�i Qm` p2M/Q`b �`2 bQK2
Q7 i?2 rQ`bi Qz2M/2`b BM K�BMi�BMBM; �M Qmi/�i2/ pB2r Q7 HB#`�`v bvbi2Kb �M/
/�i�X A i?BMF i?2 >v/`� �M/ AbH�M/Q`� T`QD2+ib b?Qr i?�i B7 r2 r�Mi iQ KQp2
7Q`r�`/ rBi? HBMF2/ /�i� i2+?MQHQ;B2b- QT2M bQm`+2 Bb T`2iiv Km+? i?2 QMHv pB�#H2
bQHmiBQMX)
(LQi2, AǶp2 H2�`M2/ T`2iiv Km+? 2p2`vi?BM; AǶp2 i�HF2/ �#Qmi ?2`2 i?`Qm;? +QM@
p2`b�iBQMb rBi? �M/ i�HFb ;Bp2M #v E�`2M *QvH2 �M/ hQK CQ?MbQMX �HH i?2 ;QQ/
bimz Bb i?2B`b- �HH i?2 BM�++m`�+B2b �`2 Kv QrM)X
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*Q/BM;- S2/�;Q;v- >mK�MBbK

kyRe@yk@y3

h?Bb Bb i?2 i2ti Q7 � i�HF A ;�p2 �i i?2 .B;Bi�H S2/�;Q;v AMbiBimi2 H�bi v2�` �i
lMBp2`bBiv Q7 hQ`QMiQ- a+�`#Q`Qm;?X h?2`2 ?�b #22M � HQi Q7 /Bb+mbbBQM �`QmM/
i?2 [m2biBQM Q7 HB#`�`v rQ`F2`b H2�`MBM; iQ +Q/2- �M/ i?Bb r�b Kv �ii2KTi iQ b2i
Qmi Kv i?Qm;?ib QM i?2 bm#D2+iX A `2�HBx2 i?�i i?2 i2`K ǳ+Q/BM;Ǵ Bb �K#B;mQmb
�M/ �`;m�#H2- #mi A ?QT2 i?Bb i2ti H�vb Qmi � T�`iB+mH�` r�v Q7 �TT`Q�+?BM; i?2
[m2biBQMX
*Q/BM;- S2/�;Q;v- >mK�MBbK UT/7V
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hQr�`/b � J�`tBbi �M�HvbBb Q7 PT2M �++2bb �M/
a+B>m#

kyRe@yj@yR

h?2 `2+2Mi TQbi QM a+?QH�`Hv EBi+?2M �#Qmi a+B>m# �M/ Bib �ii2M/�Mi +QKK2Mib
T`QpB/2 � ;QQ/ BHHmbi`�iBQM Q7 J�`tǶb i?2Q`v Q7 ?BbiQ`B+�H K�i2`B�HBbKX AM i?2
�`iB+H2 �M/ +QKK2Mi b2+iBQM- irQ B/2QHQ;B2b bi`m;;H2/ 7Q` bmT`2K�+vX PM2 r2
KB;?i +?�`�+i2`Bx2 �b ǵT`Q@�++2bbǶ @ bmTTQ`iBp2 Q7 PT2M �++2bb BM ;2M2`�H Q`
a+B>m# BM T�`iB+mH�` @ �M/ �MQi?2` r2 KB;?i +?�`�+i2`Bx2 �b ǵbi�imb [mQǶX h?2
bi�imb [mQ B/2QHQ;v Q++mTB2b � `�M;2 7`QK ǵi?2`2Ƕb MQi?BM; r`QM; rBi? b+?QH�`Hv
Tm#HBb?BM;Ƕ iQ ǵr2 `2+Q;MBx2 i?2 Bbbm2b rBi? b+?QH�`Hv Tm#HBb?BM;- #mi r2 i?BMF
i?BM;b rBHH 2p2Mim�HHv bQ`i i?2Kb2Hp2b QmiǶX h?Bb +�b2 T`QpB/2b �M mMmbm�HHv
+H2�` +mi i�`;2i 7Q` � ?BbiQ`B+�H@K�i2`B�HBbi @ Q` J�`tBbi @ �M�HvbBbX h?Bb bi`m+F
K2 r?2M A }`bi `2�/ i?2 TQbi- �M/ A r�Mi2/ iQ ;2i bQK2 i?Qm;?ib /QrM QM
i?2 bm#D2+iX h?2b2 MQi2b �`2 T`QpBbBQM�H �M/ T2`?�Tb Qp2`;2M2`�HBx2/- #mi K�v
T`QpB/2 7QQ/ 7Q` 7m`i?2` i?Qm;?iX
a+B2MiB}+ Tm#HBb?BM; �`Qb2 �HQM;bB/2 KQ/2`M b+B2M+2 Bib2H7- T�`i Q7 �M 2+Qbvbi2K
i?�i BM+Hm/2/ bQ+B2iB2b HBF2 i?2 _Qv�H aQ+B2iv U2bi�#HBb?2/ BM ReeyV �M/ i?2
�+�/ûKB2 /2b b+B2M+2b UReeeVX a+B2M+2- �M/ b+B2MiB}+ Tm#HBb?BM;- /2p2HQT2/ Dmbi
T`BQ` iQ @ �M/ +QMi`B#mi2/ iQ @ i?2 AM/mbi`B�H _2pQHmiBQM- �M/ bQ Bb BM2ti`B+�#Hv
HBMF2/ rBi? i?2 i2+?MQHQ;B+�H �M/ BM/mbi`B�H /2p2HQTK2Mib Q7 +�TBi�HBbK Bib2H7X
>BbiQ`B+�H K�i2`B�HBbK i2HHb mb i?�i i?2 7Q`+2b Q7 T`Q/m+iBQM 2M;2M/2` +2`i�BM
`2H�iBQMb rBi?BM bQ+B2iv- #mi i?�i �b i?2 7Q`+2b Q7 T`Q/m+iBQM /2p2HQT UKQ/2`MBx2-
2i+V- i?Qb2 `2H�iBQMb #2+QK2 �M Q#bi�+H2 iQ 7m`i?2` /2p2HQTK2MiX AM i?2 rQ`/b
Q7 i?2 *QKKmMBbi J�MB72biQ

q2 b22 i?2M, i?2 K2�Mb Q7 T`Q/m+iBQM �M/ Q7 2t+?�M;2- QM r?Qb2
7QmM/�iBQM i?2 #Qm`;2QBbB2 #mBHi Bib2H7 mT- r2`2 ;2M2`�i2/ BM 72m/�H
bQ+B2ivX �i � +2`i�BM bi�;2 BM i?2 /2p2HQTK2Mi Q7 i?2b2 K2�Mb Q7
T`Q/m+iBQM �M/ Q7 2t+?�M;2- i?2 +QM/BiBQMb mM/2` r?B+? 72m/�H bQ+B@
2iv T`Q/m+2/ �M/ 2t+?�M;2/- i?2 72m/�H Q`;�MBb�iBQM Q7 �;`B+mHim`2
�M/ K�Mm7�+im`BM; BM/mbi`v- BM QM2 rQ`/- i?2 72m/�H `2H�iBQMb Q7
T`QT2`iv #2+�K2 MQ HQM;2` +QKT�iB#H2 rBi? i?2 �H`2�/v /2p2HQT2/
T`Q/m+iBp2 7Q`+2bc i?2v #2+�K2 bQ K�Mv 72ii2`bX h?2v ?�/ iQ #2
#m`bi �bmM/2`c i?2v r2`2 #m`bi �bmM/2`X AMiQ i?2B` TH�+2 bi2TT2/
7`22 +QKT2iBiBQM- �++QKT�MB2/ #v � bQ+B�H �M/ TQHBiB+�H +QMbiBimiBQM
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�/�Ti2/ BM Bi- �M/ i?2 2+QMQKB+ �M/ TQHBiB+�H br�v Q7 i?2 #Qm`;2QBb
+H�bbX UJ�`t � 1M;2Hb- h?2 *QKKmMBbi J�MB72biQ- S2M;mBM *H�bbB+b-
TX 38V PMHBM2 p2`bBQM

� bBKBH�` KQp2K2Mi Bb ;QBM; QM #27Q`2 Qm` 2v2bX h?2 /2p2HQTK2Mi Q7 +QKTmi@
2`Bx�iBQM- i?2 BMi2`M2i- �M/ i?2 M2r2bi /B;Bi�H i2+?MQHQ;B2b ?�p2 K�/2 i?2 i`�@
/BiBQM�H bvbi2K Q7 b+B2MiB}+ Tm#HBb?BM; UQ` b+?QH�`Hv Tm#HBb?BM; KQ`2 ;2M2`�HHvV
MQi QMHv Q#bQH2i2- #mi ǵbQ K�Mv 72ii2`bǶ i?�i Kmbi #2 ǵ#m`bi �bmM/2`ǶX a+B2MiB}+
Tm#HBb?BM; Bb MQr � ?BM/`�M+2 iQ i?2 b?�`BM; Q7 FMQrH2/;2- �M/ i?mb iQ i?2 `�TB/
/2p2HQTK2Mi Q7 M2r i2+?MQHQ;B2b- r?B+? �`2 i?2 /`BpBM; 7Q`+2 #2?BM/ 2+QMQKB+
/2p2HQTK2Mi- Dmbi �b i?2v r2`2 /m`BM; i?2 AM/mbi`B�H _2pQHmiBQMX
h?2 `Bb2 Q7 T22`@iQ@T22` i2+?MQHQ;B2b- QT2M@bQm`+2 bQ7ir�`2 /2p2HQTK2Mi- �M/
PT2M �++2bb Tm#HBb?BM; �`2 �HH T�`i Q7 � M2irQ`F Q7 +?�M;2b BM i?2 `2H�iBQMb Q7
T`Q/m+iBQM- +?�M;2b BM ?Qr r2 rQ`F �M/ ?Qr r2 +QMi`QH rQ`F- ?Qr r2 T`Q/m+2
FMQrH2/;2 �M/ ?Qr r2 b?�`2 FMQrH2/;2X S22`@iQ@T22`- QT2M@bQm`+2- �M/ QT2M@
�++2bb +�M #2 mM/2`biQQ/ �b �ii2KTib iQ +B`+mKp2Mi i?2 2tBbiBM; `2H�iBQMb r?B+?
MQr bi�M/ �b 72ii2`b iQ 2+QMQKB+ /2p2HQTK2MiX
Ai bi�M/b iQ `2�bQM i?�i T22`@iQ@T22` @ i?2 7`22BM; mT Q7 BM7Q`K�iBQM ~Qrb @
b?QmH/ ?�p2 �z2+i2/ +QMbmK2` K2/B� U2X;X KTj �M/ KQpB2 b?�`BM;V }`bi- ;Bp2M
i?�i 2Mi2`i�BMK2Mi K2/B� �`2 KQ`2 `2�/BHv `2+Q;MBx2/ �b +QKKQ/BiB2b i?�M i?2
�`i27�+ib Q7 b+?QH�`Hv Tm#HBb?BM;X "mi i?2 ǵTB`�iBx�iBQMǶ Q7 b+?QH�`Hv Tm#HBb?BM;
r�b BM2pBi�#H2 7`QK i?2 KQK2Mi L�Tbi2` r�b BMp2Mi2/ URNNNV- B7 MQi 7`QK i?2
}`bi #`Q�/+�bi Q7 i?2 }`bi TB`�i2 `�/BQ bi�iBQMX a+B>m# /Q2b MQi `mM +QMi`�`v iQ
i?2 /2p2HQTK2Mi Q7 +�TBi�HBbK- #mi Bb BM 7�+i K�/2 BM2pBi�#H2 #v i?2 i2+?MQHQ;B+�H
+?�M;2b i?�i ?�p2 /`Bp2M i?2 /2p2HQTK2Mi Q7 i?2 2+QMQKv bBM+2 i?2 RNeybX PM2
Q7 i?2 BM/B+�iQ`b Q7 B/2QHQ;B+�H +QM~B+i K�bFBM; i?2 7mM/�K2Mi�H B/2MiBiv Q7 bQ+B�H
TQbBiBQMb Bb r?2M i?2 irQ bB/2b Q7 �M �`;mK2Mi UBM i?Bb +�b2 i?2 ǵT`Q@�++2bbǶ
�M/ ǵbi�imb [mQǶ bB/2bV b22 i?2Kb2Hp2b �b 7mM/�K2Mi�HHv QTTQb2/- �b bi`BFBM; �
#HQr �;�BMbi M2QHB#2`�H +�TBi�HBbK �M/ 7Q` #Qm`;2QBb `B;Qm` �M/ `2bT2+i�#BHBiv-
r?2M BM `2�HBiv #Qi? bB/2b K2`2Hv `2T`2b2Mi � ǵ;2M2`�iBQM ;�TǶ BM i?2 `2H�iBQMb
Q7 T`Q/m+iBQM �i i?Bb KQK2Mi BM ir2Miv@}`bi +2Mim`v +�TBi�HBbKX
"mi �b BM �HH +mHim`�H +?�M;2 BM 2p2`v +H�bb bQ+B2iv- i?2`2 �`2 i?Qb2 r?Q #2M2}i
7`QK i?2 bi�imb [mQ- �M/ i?Qb2 r?Q /Q MQi #2M2}i- #mi /Q MQi b22 i?2 Q#bi�+H2X
"Qi? bB/2b- ?Qr2p2`- �`2 T�`i Q7 � bi`m;;H2 #2ir22M i?2 `2H�iBQMb Q7 bQ+B2iv �M/
i?2 7Q`+2b Q7 T`Q/m+iBQMX "Qi? bB/2b �`2 BMi2;`�H iQ i?2 /B�H2+iB+ /2p2HQTK2Mi Q7
+�TBi�HBbK Qp2` iBK2X "Qi? bB/2b 2pBM+2 �M B/2QHQ;v i?�i- BM i?2 2M/- bmTTQ`ib
+�TBi�HBbK �i /Bz2`2Mi KQK2Mib Q7 Bib 2tBbi2M+2, 2Bi?2` i?2 i`�/BiBQM�H +�TBi�HBbK
Q7 b+B2MiB}+ Tm#HBb?BM; �M/ _Qv�H aQ+B2iB2b- Q` 2Hb2 i?2 M2r- /B;Bi�H +�TBi�HBbK
Q7 HB#2`�i2/ BM7Q`K�iBQM ~QrbX �b � J�`tBbi- A `2+Q;MBx2 MQi QMHv i?�i i?2 T`Q@
�++2bb bB/2 Kmbi 2p2Mim�HHv #2 pB+iQ`BQmb- #mi �HbQ i?�i- r?BH2 PT2M �++2bb /Q2b
MQi bi`BF2 � #HQr �;�BMbi +�TBi�HBbK- Bi /Q2b +QMi`B#mi2 @ i?`Qm;? 7m`i?2`BM; Bib
/2p2HQTK2Mi �M/ ǵ?2B;?i2MBM; Bib +QMi`�/B+iBQMbǶ @ iQ i?2 ?�bi2MBM; Q7 Bib 2M/X
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*�TBi�HBbi T`Q/m+iBQM +�M #v MQ K2�Mb +QMi2Mi Bib2H7 rBi? i?2 [m�M@
iBiv Q7 /BbTQb�#H2 H�#Qm` TQr2` r?B+? i?2 M�im`�H BM+`2�b2 Q7 TQTm@
H�iBQM vB2H/bX Ai `2[mB`2b 7Q` Bib 7`22 TH�v �M BM/mbi`B�H `2b2`p2 �`Kv
BM/2T2M/2Mi Q7 i?2b2 M�im`�H HBKBibX Ĝ J�`t- *�TBi�H- oQHmK2 RX

h?2 Qi?2` /�v- 7QHHQrBM; � p�`BQmb /Bb+mbbBQMb BM hrBii2`- A TQbi2/,
A ;m2bb A b?QmH/ r`Bi2 � #HQ; TQbi QM Kv pB2r i?�i mMBp2`bBiB2b �`2 KQM2v
H�mM/`B2b �M/ DQ# bTQM;2bX

ě `2/HB#`�`B�M U!`2/HB#`�`B�MV J�`+? j- kyRe
LQr- A `2�HBx2/ [mBi2 [mB+FHv i?�i i?2b2 2�+? Q7 i?2b2 T?`�b2b Bb +QKT`2bb2/
2MQm;? iQ `2[mB`2 mMT�+FBM; mMT�+FBM; QM Bib QrM- bQ A iQ/�v A Dmbi r�Mi iQ
i�+FH2 i?2 B/2� Q7 i?2 mMBp2`bBiv �b � ǳDQ# bTQM;2Ǵ- r?B+? Bb i?2 TB2+2 AǶp2
#22M +�``vBM; �`QmM/ rBi? K2 i?2 HQM;2biX h?Bb bBKTHB}+�iBQM Q7 i?2 BMBiB�H
B/2�- ?Qr2p2`- Bb biBHH /B{+mHi iQ };m`2 Qmi ?Qr iQ 7`�K2X a?QmH/ A bi�`i rBi?
ǳ+`2/2MiB�H +`22TǴ Q` ǳimBiBQM �b bm`THmb T`Q}iǴ- #Qi? Q7 r?B+? �`2 BMi2`2biBM;
�bT2+ib Q7 i?Bb T`Q#H2KX h?2`2 �`2 K�Mv /Bz2`2Mi r�vb iQ +QK2 �i i?2 B/2� Q7
i?2 mMBp2`bBiv �b BMi2MiBQM�HHv F22TBM; T2QTH2 Qmi Q7 i?2 rQ`F@7Q`+2X AM i?2 2M/-
�b �Hr�vb- Bi r�b #2bi iQ ;Q �HH i?2 r�v #�+F iQ J�`t 7Q` � r�v iQ i?BMF i?`Qm;?
i?Bb B/2�- bQ A ?�p2 /2+B/2/ iQ 7Q+mb i?2b2 MQi2b QM i?2 B/2� Q7 T`2+�`Biv �M/ i?2
`2b2`p2 �`Kv Q7 H�#Qm`X Pi?2`b ?�p2 r`Bii2M QM T`2+�`Biv �M/ 2tTHQBi�iBQM- �M/
iQ i?2K A �K BM/2#i2/X
AM *?�Ti2` k8 Q7 *�TBi�H- oQHmK2 PM2- J�`t i�HFb �#Qmi i?2 ǳBM/mbi`B�H `2b2`p2
�`KvǴ- i?�i Bb- i?2 K�bb Q7 mM2KTHQv2/ T2QTH2 r?Q �`2 T`Q/m+2/ #v +�TBi�HBbK
�M/ F2Ti BM `2b2`p2 iQ +QKT2Mb�i2 7Q` ~m+im�iBQMb BM i?2 T`QTQ`iBQM Q7 +QMbi�Mi
�M/ p�`B�#H2 +�TBi�H BM i?2 2+QMQKv U#`B2~v- +QMbi�Mi +�TBi�H `272`b iQ MQM@H�#Qm`
+QKTQM2Mib Q7 T`Q/m+iBQM- �M/ p�`B�#H2 +�TBi�H iQ H�#Qm`VX J�`t `272`b iQ i?Bb
T`QTQ`iBQM �b ǳi?2 Q`;�MB+ +QKTQbBiBQM Q7 +�TBi�HǴ aBM+2 +�TBi�HBbK Bb �Hr�vb BM
~mt- �Hr�vb BM � TQbBiBQM Q7 +QMbi�MiHv `2�TT2�`BM; /Bb2[mBHB#`BmK- i?2 Q`;�MB+
+QKTQbBiBQM Q7 +�TBi�H Bb �HbQ �Hr�vb BM ~mtc i?2 M22/b Q7 BM/mbi`v 7Q` H�#Qm`
�`2 �Hr�vb +?�M;BM;X AM Q`/2` iQ /2�H rBi? i?Bb +?�M;BM; `2[mB`2K2Mi 7Q` H�#Qm`
2{+B2MiHv- +�TBi�H Kmbi �Hr�vb ?�p2 � bmTTHv Q7 mM2KTHQv2/ H�#Qm` r�BiBM;
iQ Tmi iQ rQ`F- �M/ bQK2r?2`2 7Q` i?2 mM2KTHQv2/ iQ #2 ǳT�`F2/Ǵ r?2M i?2
M22/ 7Q` H�#Qm` /BKBMBb?2bX AM i?2 RNi? +2Mim`v- r?2M J�`t r�b r`BiBM;- i?2`2
r2`2 �KTH2 ǳH�#Qm` bBMFbǴ Q` ǳ2KTHQvK2Mi bTQM;2bǴ- �b �MvQM2 r?Q ?�b `2�/
.B+F2Mb +�M �ii2biX AM � *?`BbiK�b *�`QH- a+`QQ;2 H2ib i?2 +�i Qmi Q7 i?2 #�;-
bQ iQ bT2�F,

ǳ�i i?Bb 72biBp2 b2�bQM Q7 i?2 v2�`- J` a+`QQ;2- Ę Bi Bb KQ`2 i?�M
mbm�HHv /2bB`�#H2 i?�i r2 b?QmH/ K�F2 bQK2 bHB;?i T`QpBbBQM 7Q` i?2
SQQ` �M/ /2biBimi2- r?Q bmz2` ;`2�iHv �i i?2 T`2b2Mi iBK2X J�Mv
i?Qmb�M/b �`2 BM r�Mi Q7 +QKKQM M2+2bb�`B2bc ?mM/`2/b Q7 i?Qmb�M/b
�`2 BM r�Mi Q7 +QKKQM +QK7Q`ib- bB`XǴ
ǳ�`2 i?2`2 MQ T`BbQMb\Ǵ
ǳSH2Miv Q7 T`BbQMbĘǴ
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ǳ�M/ i?2 lMBQM rQ`F?Qmb2bXǴ /2K�M/2/ a+`QQ;2X ǳ�`2 i?2v biBHH BM
QT2`�iBQM\Ǵ
ǳ"Qi? p2`v #mbv- bB`ĘǴ
ǳh?Qb2 r?Q �`2 #�/Hv Qz Kmbi ;Q i?2`2XǴ
ǳJ�Mv +�MǶi ;Q i?2`2c �M/ K�Mv rQmH/ `�i?2` /B2XǴ
ǳA7 i?2v rQmH/ `�i?2` /B2-Ǵ b�B/ a+`QQ;2- ǳi?2v ?�/ #2ii2` /Q Bi- �M/
/2+`2�b2 i?2 bm`THmb TQTmH�iBQMXǴ

�i i?2 iBK2 i?�i .B+F2Mb r�b r`BiBM;- Q7 +Qm`b2- mMBp2`bBiB2b �++2Ti2/ QMHv i?2
bQMb Q7 i?2 #Qm`;2QBbB2- BX2X- i?Qb2 r?Q r2`2 r2�Hi?v 2MQm;? MQi iQ ?�p2 iQ
rQ`F i?2Kb2Hp2b U2mT?2KBbiB+�HHv +�HH2/ ǳBM/2T2M/2MiHv r2�Hi?vǴ- iQ ?B/2 i?2
7�+i i?�i i?2B` r2�Hi? r�b BM 7�+i /2T2M/2Mi QM i?2 2tTHQBi�iBQM Q7 H�#Qm`VX h?2
lMBp2`bBiv �i i?Bb iBK2 +�MMQi #2 b22M �b � DQ# bTQM;2- #2+�mb2 i?Qb2 r?Q
�ii2M/2/ lMBp2`bBiv r2`2 MQi rQ`F2`bc ?�/ i?2v MQi #22M �i lMBp2`bBiv- i?2v
b?QmH/ ?�p2 #22M Dmbi �b B/H2X
h?Bb bBim�iBQM +?�M;2/ �7i2` i?2 6B`bi qQ`H/ q�`- r?2M `2im`MBM; bQH/B2`b- Q7i2M
rQ`FBM; +H�bb- r2`2 �/KBii2/ iQ mMBp2`bBivX h?Bb +Q``2bTQM/2/ iQ � +?�M;2 BM i?2
TQbBiBQM Q7 rQK2M BM i?2 mMBp2`bBiB2b �b r2HHX 6Q` 2t�KTH2- rQK2M r2`2 �HHQr2/
iQ �ii2M/ H2+im`2b �i Pt7Q`/- #mi MQi iQ K�i`B+mH�i2- bBM+2 R3dyX AM RNky- � M2r
lMBp2`bBiv bi�imi2 ;`�Mi2/ rQK2M ǳ7mHH K2K#2`b?BTǴ Q7 i?2 mMBp2`bBivX h?2b2
+?�M;2b QT2M2/ mMBp2`bBiB2b mT iQ KQ`2 /Bp2`b2 TQTmH�iBQMb i?�M bBKTHv i?2 bQMb
Q7 i?2 mTT2` �M/ KB//H2 +H�bb2b- � KQp2 r?B+? ?�b �Hr�vb #22M mM/2`biQQ/ #v
#Qm`;2QBb B/2QHQ;v �b � ǳ/2KQ+`�iBx�iBQMǴ Q7 i?2 mMBp2`bBiv- �M/ i?mb �b � bQ+B�H
TQbBiBp2X
.m`BM; �M/ �7i2` i?2 a2+QM/ qQ`H/ q�`- �M/ BMiQ i?2 HQM; #QQK- T`Q/m+iBpBiv
�M/ i?mb i?2 M22/ 7Q` H�#Qm` `2K�BM2/ ?B;?X h?Bb Bb i?2 +H�bbB+ T2`BQ/ Q7 i?2
mMBp2`bBiv �b /2KQ+`�iB+ QTTQ`imMBiv- i?2 T2`BQ/ r?2M KQ`2 �M/ KQ`2 7�KBHB2b
r2`2 �#H2 iQ b2M/ i?2B` +?BH/`2M UQ7i2M 7Q` i?2 }`bi iBK2 BM ?BbiQ`vV iQ ;2i �M
2/m+�iBQMX .m`BM; i?Bb T2`BQ/- i?2 ǳQ`;�MB+ +QKTQbBiBQM Q7 +�TBi�HǴ ;`�/m�HHv
+?�M;2/- �M/ A rQmH/ �`;m2 i?�i i?2 BM+`2�bBM; 2M`QHHK2Mib �i mMBp2`bBiB2b 7`QK
i?2 RNeyb iQ i?2 T`2b2Mi �`2 /m2 MQi bBKTHv iQ i?2 BM+`2�b2/ r2�Hi? �M/ H2Bbm`2
Q7 �p2`�;2 +BiBx2Mb- r?Q +�M MQr �zQ`/ #Qi? i?2 imBiBQM �M/ i?2 H�+F Q7 BM+QK2
T`QpB/2/ #v �M mM2KTHQv2/ bim/2Mic MQi bBKTHv iQ i?Bb- #mi �HbQ iQ i?2 7�+i i?�i
T`Q/m+iBQM ?�b #22M QM i?2 /2+HBM2 bBM+2 �i H2�bi i?2 2�`Hv RNdybX �b 72r2` �M/
72r2` DQ#b `2[mB`2 72r2` �M/ 72r2` rQ`F2`b- �b +�TBi�HBbK KQp2b T`Q/m+iBQM iQ
T�`ib Q7 i?2 rQ`H/ r?2`2 H�#Qm` Bb +?2�T- �M/ �b i?2 `Bb2 BM bi�M/�`/ Q7 HBpBM;
BM i?2 q2bi 7Q`+2/ i?2 +HQbm`2 Q7 bm+? BMbiBimiBQMb �b i?2 rQ`F?Qmb2- Bi 72HH iQ
i?2 mMBp2`bBiB2b iQ #2+QK2 QM2 Q7 irQ T`BK�`v DQ# bBMFb BM q2bi2`M bQ+B2iv Ui?2
Qi?2` #2BM; i?2 bvbi2K Q7 K�bb BM+�`+2`�iBQM BM TH�+2 iQ/�vVX
q?B+? #`BM;b K2 iQ i?2 [m2biBQM Q7 T`2+�`BivX S�`i@iBK2 rQ`F- x2`Q@?Qm` +QM@
i`�+ib- b?Q`i@ �M/ HBKBi2/@i2`K ǳ~mB/Ǵ H�#Qm`- ?�p2 �HH `2�+?2/ M2r ?2B;?ib BM
i?2 H�bi }p2 iQ i2M v2�`bX h?2 lMBp2`bBiv ?�b #2+QK2 � K2+?�MBbK 7Q` i?2
2{+B2Mi K�M�;2K2Mi Q7 H�#Qm` bmTTHvX LQi QMHv Bb Bi �#H2 iQ F22T KQ`2 �M/
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KQ`2 T2QTH2 Qmi Q7 i?2 rQ`F7Q`+2 7Q` HQM;2` �M/ HQM;2` T2`BQ/b Ur?B+? Bb r?2`2
ǳ+`2/2MiB�H BM~�iBQMǴ +QK2b BMV- #mi Bi Bb BM 7�+i �#H2 iQ K�M�;2 Qp2`bmTTHv BM
}2H/b r?2`2 i?Bb Bb `2[mB`2/ #v i?2 2+QMQKB+ bvbi2KX
h?2 Qp2`bmTTHv Q7 HB#`�`B�Mb Bb /Bb+mbb2/ � HQi- #mi A r�Mi iQ Qz2` � T2`bT2+iBp2
i?�i +QMM2+ib T`2+�`Biv Qp2`bmTTHv iQ i?2 K�M�;2`B�H K2+?�MBbK Q7 i?2 mMBp2`@
bBivX GB#`�`B�Mb ?�p2 ?BbiQ`B+�HHv #22M � T`BpBH2;2/ +H�bb Q7 H�#Qm`, r2 ?�p2
?BbiQ`B+�HHv ?�/ T2`K�M2Mi 2KTHQvK2Mi- ;QQ/ T�v- ;QQ/ #2M2}ibX h?2b2 �`2 �HH
i?BM;b i?�i i?2 +m``2Mi T?�b2 Q7 +�TBi�HBbK M22/b iQ �#QHBb?- BM � 7miBH2 �ii2KTi
iQ BM+`2�b2 i?2 `�i2 Q7 T`Q}i Uǳi?2 `2im`M QM BMp2biK2MiǴV i?�i- �;�BM BM J�`tBbi
i2`Kb- Bb +QMbi�MiHv /2+HBMBM;X Pp2`bmTTHv Q7 HB#`�`B�Mb Bb MQi �M �++B/2Mi- #mi
�M 2tB;2M+v Q7 i?2 +�TBi�HBbi bvbi2K �b Bi �ii2KTib iQ /BbK�MiH2 r?�i HBiiH2 T`Bp@
BH2;2 �M/ TQr2` HB#`�`B�Mb ?�p2 �KQM; i?2 rQ`FBM; +H�bbX h?2 b�K2 Bb i`m2 Q7
�+�/2KB+bX �M/ Bi Bb i?2 mMBp2`bBiv i?�i- r?BH2 Bi F22Tb � `2b2`p2 Q7 mM2KTHQv2/
T2QTH2 Qmi Q7 i?2 rQ`F7Q`+2 �M/ mM2KTHQvK2Mi HBM2b BM KQbi b2+iQ`b- ~QQ/b
bT2+B}+ b2+iQ`b UHBF2 HB#`�`B�Mb?BTV rBi? rQ`F2`b r?Q ?�p2 MQ +?QB+2 #mi iQ �+@
+2Ti T`2+�`BQmb 2KTHQvK2Mi BM Q`/2` iQ Tmi T`2bbm`2 QM 2KTHQv2`b iQ ;`�/m�HHv
2`Q/2 i?2 rQ`FBM; +QM/BiBQMb Q7 �HH HB#`�`B�MbX h?Bb Bb i?2 +H�bbB+ 7mM+iBQM Q7 i?2
`2b2`p2 �`Kv Q7 H�#Qm` �b /2b+`B#2/ #v J�`t BM *�TBi�HX

h?2 Qp2`rQ`F Q7 i?2 2KTHQv2/ T�`i Q7 i?2 rQ`FBM; +H�bb br2HHb i?2
`�MFb Q7 i?2 `2b2`p2- r?BHbi +QMp2`b2Hv i?2 ;`2�i2` T`2bbm`2 i?�i i?2
H�ii2` #v Bib +QKT2iBiBQM 2t2`ib QM i?2 7Q`K2`- 7Q`+2b i?2b2 iQ bm#KBi
iQ Qp2`rQ`F �M/ iQ bm#Dm;�iBQM mM/2` i?2 /B+i�i2b Q7 +�TBi�HX h?2
+QM/2KM�iBQM Q7 QM2 T�`i Q7 i?2 rQ`FBM; +H�bb iQ 2M7Q`+2/ B/H2M2bb
#v i?2 Qp2`rQ`F Q7 i?2 Qi?2` T�`i- �M/ i?2 +QMp2`b2- #2+QK2b �
K2�Mb Q7 2M`B+?BM; i?2 BM/BpB/m�H +�TBi�HBbib- �M/ �++2H2`�i2b �i i?2
b�K2 iBK2 i?2 T`Q/m+iBQM Q7 i?2 BM/mbi`B�H `2b2`p2 �`Kv QM � b+�H2
+Q``2bTQM/BM; rBi? i?2 �/p�M+2 Q7 bQ+B�H �++mKmH�iBQMXǴ U*�TBi�H-
pQH R- TX e83VX

h?2 K2+?�MBbK Q7 K�M�;BM; H�#Qm` bmTTHv Bb MQi 2tTHB+Bi Q` 7Q`+2/ mTQM mMB@
p2`bBiv /2T�`iK2Mib Q` HB#`�`v b+?QQHbX Ai Bb K�M�;2/ i?`Qm;? i?2 2+QMQKB+
HQ;B+ Q7 +�TBi�HBbK Bib2H7X AM Q`/2` iQ K�BMi�BM Bib TQbBiBQM UBM/22/- Q7i2M Bib
2tBbi2M+2V rBi?BM i?2 mMBp2`bBiv- � /2T�`iK2Mi Kmbi +QMiBMm2 iQ BM+`2�b2 2M@
`QHHK2Mi- T�`iHv 7Q` i?2 imBiBQM- T�`iHv 7Q` i?2 TQ`iBQM Q7 #m/;2ib /Bb#m`b2/ #v
mMBp2`bBiv �/KBMBbi`�iBQM �M/ i?2 bi�i2- �M/ T�`iHv- �b A ?�p2 bm;;2bi2/- /m2 iQ
�M B/2QHQ;B+�H TQbBiBQM i?�i b22b �Hr�vb@BM+`2�bBM; 2M`QHHK2Mi �b 2[mBp�H2Mi iQ
BM+`2�b2/ 2/m+�iBQM �M/ QTTQ`imMBivX h?mb i?2 +mHim`�H HQ;B+ Q7 +�TBi�HBbK mb2b
2p2`v K2+?�MBbK �i Bib b2`pB+2 iQ �++QKTHBb? Bib 2M/- r?B+? BM i?Bb +�b2 Bb i?2
2{+B2Mi �M/ 2z2+iBp2 K�M�;2K2Mi Q7 H�#Qm` bmTTHv mM/2` i?2 ;mBb2 Q7 /2KQ+@
`�iBx�iBQM �M/ ǳmTHB7iBM; i?2 r?QH2 T2QTH2Ǵ Ui?2 ǳT`QKBb2Ǵ Q7 i?2 lMBp2`bBiv Q7
�H#2`i�X
q?�i �#Qmi i?Bb b2H7@mM/2`bi�M/BM; Q7 mMBp2`bBiB2b\ q?�i Q7 i?2B` ǳpBbBQMǴ �M/
ǳKBbbBQMǴ bi�i2K2Mib\ q?�i �#Qmi �HH i?2 T2QTH2 r?Q b2M/ i?2B` +?BH/`2M iQ
mMBp2`bBiv 7Q` �M 2/m+�iBQM �M/ BM+`2�b2/ QTTQ`imMBiv\ h?2 }`bi irQ [m2biBQMb
+�M #2 2�bBHv /2�Hi rBi?X h?2 BK�;2 Q7 i?2 mMBp2`bBiv �b �M BMbiBimiBQM Q7 }M�M+B�H
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/BbBMi2`2bi- r?Qb2 QMHv +QM+2`M Bb i?2 b2�`+? 7Q` FMQrH2/;2 �M/ i`mi?- ?�b M2p2`
#22M i`m2X h?2 i`mi? Bb �Hr�vb /B�H2+iB+�H- �M/ Bi Bb � KBbi�F2 iQ bm;;2bi i?�i �Mv
?mK�M BMbiBimiBQM Bb 2MiB`2Hv QM2 i?BM; Q` �MQi?2`- �M/ i?�i Bib TQbBiBQM rBi?BM
i?2 bi`m+im`2 Q7 ?mK�M `2H�iBQMb?BTb /Q2b MQi +?�M;2 @ �HQM; rBi? i?�i bi`m+im`2
@ Qp2` iBK2X �b 7Q` i?2 }M�H [m2biBQM- i?Bb bBKTHv b?Qrb i?�i mMBp2`bBiB2b- HBF2
2p2`vi?BM; 2Hb2- /Q MQi QT2`�i2/ BM � p�+mmK- i?�i i?2 B/2QHQ;v �M/ ǳ+mHim`�H
HQ;B+Ǵ Q7 +�TBi�HBbK Bb T`2b2Mi BM i?2 iQi�HBiv Q7 ?Qr r2 b22- mM/2`bi�M/- �M/ i?BMF
�#Qmi i?2 rQ`H/ �M/ Qm` TQbBiBQM BM BiX h?2 QMHv r�v iQ `2bBbi i?2 TQr2` Q7 i?Bb
iQi�H B/2QHQ;v Bb- �b T2` C�K2bQMǶb 2t?Q`i�iBQM BM h?2 SQHBiB+�H lM+QMb+BQmb- iQ
ǳ�Hr�vb ?BbiQ`B+Bx25Ǵ
*Q``2+iBQM
h?2 bi�i2K2Mi �#Qmi b+?QH�`b?BTb 7Q` bQH/B2`b �TT2�`BM; �7i2` qqA +�K2 7`QK
� KBb`2�/BM; UQ` `�i?2` � KBb`2K2K#2`BM;V Q7 _Q#2`i :`�p2bǶ K2KQB` :QQ/#v2
iQ �HH h?�iX �7i2` i?2 r�`- :`�p2b r2Mi iQ Pt7Q`/ �b r?�i r2 rQmH/ MQr +�HH �
ǳK�im`2 bim/2MiǴX Ai im`Mb Qmi i?�i ?2 ?�/ bBKTHv /272``2/ ?Bb mMBp2`bBiv +�`22`
mMiBH �7i2` i?2 r�`c ?2 rQmH/ HBF2Hv ?�p2 �ii2M/2/ �Mvr�vX >Qr2p2`- ?2 /B/ MQi
T�v 7mHH imBiBQM @ ?2 r�b � �r�`/2/ � Ƞey ǳ2t?B#BiBQMǴ U� FBM/ Q7 b+?QH�`b?BTV
iQ �ii2M/X :`�p2b r`Bi2b-

A ?�/ Dmbi }MBb?2/ rBi? *?�`i2`?Qmb2 �M/ ;QM2 mT iQ >�`H2+?- r?2M
1M;H�M/ /2+H�`2/ r�` QM :2`K�MvX � /�v Q` irQ H�i2` A /2+B/2/ iQ
2MHBbiX AM i?2 }`bi TH�+2- i?Qm;? i?2 T�T2`b T`2/B+i2/ QMHv � p2`v
b?Q`i r�` @ Qp2` #v *?`BbiK�b �i i?2 QmibB/2 @ A ?QT2/ i?�i Bi KB;?i
H�bi HQM; 2MQm;? iQ /2H�v Kv ;QBM; iQ Pt7Q`/ BM P+iQ#2`- r?B+? A
/`2�/2/X U:QQ/#v2 iQ �HH h?�i- S2M;mBM *H�bbB+b- TX eyVX

h?2 bm#bB/BxBM; Q7 bQH/B2`bǶ imBiBQM +�M T`Q#�#Hv #2bi #2 /�i2/ iQ i?2 a2`pB+2@
K�MǶb _2�/DmbiK2Mi �+i @ FMQrM �b i?2 :A "BHH @ Q7 RN99- i?�i Bb- iQ 2M/ Q7
qQ`H/ q�` k �M/ i?2 #2;BMMBM; Q7 i?2 HQM; #QQKX
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S?BHBT E .B+F �M/ *QKKQ/Biv 62iBb?BbK

kyRe@yj@y3

S?BHBT EX .B+F URNk3 Ĝ RN3kV Bb K�BMHv FMQrM 7Q` � +2`i�BM FBM/ Q7 ?B;?@+QM+2Ti-
+QmMi2`+mHim`�H b+B2M+2@}+iBQM- 7mHH Q7 /`m; mb2- T�`�MQB�- �M/ K2i�T?vbB+�H ǳ#B;
[m2biBQMbǴX "mi r?�i bi`m+F K2 BM ;QBM; QM � SE. D�; H�i2Hv r�b MQi QMHv i?2
7Q+mb QM +QKKQ/BiB2b BM .B+FǶb }+iBQM- #mi i?2 7Q+mb QM r?�i J�`t +�HH2/ ǳi?2
72iBb?BbKǴ Q7 +QKKQ/BiB2b- i?2 T`Q/m+ib Q7 ?mK�M H�#Qm`X
J�`tǶb +QM+2Ti Q7 72iBb?BbK ?�/ � HQM; ?BbiQ`v- #mi ?Bb BKK2/B�i2 BM~m2M+2 r�b
Gm/rB; 62m2`#�+?- r?Q pB2r2/ `2HB;BQM �b- BM J�`tǶb rQ`/b- � `2�HK BM r?B+?
ǳi?2 T`Q/m+ib Q7 i?2 ?mK�M #`�BM �TT2�` �b �miQMQKQmb };m`2b 2M/Qr2/ rBi?
� HB72 Q7 i?2B` QrM- r?B+? 2Mi2` BMiQ `2H�iBQMb #Qi? rBi? 2�+? Qi?2` �M/ rBi? i?2
?mK�M `�+2Ǵ U*�TBi�H- S2M;mBM *H�bbB+b- TX Re8VX >mK�M B/2�b- 72�`b- ?QT2b-
2KQiBQMb- #2+QK2 2K#Q/B2/ BM 2ti2`M�H i?BM;b- r?B+? i?2M �TT2�` iQ ?mK�M
#2BM;b �b Q#D2+ib b2T�`�i2 7`QK ?mK�M #2BM;b- r?B+? 2tBbi BM i?2 rQ`H/ �M/
2Mi2` BMiQ `2H�iBQMb rBi? mbX h?2 T`Q+2bb Q7 72iBb?Bx�iBQM- i?2M- Bb bBKBH�` iQ
r?�i GmF�+b �M/ Qi?2`b ?�p2 +�HH2/ ǳ`2B}+�iBQMǴ- BM r?B+? � M2tmb Q7 ?mK�M
`2H�iBQMb?BTb Bb KBbi�F2M 7Q` �M Q#D2+iBp2 7�+i- i?2 +H�bbB+ 2t�KTH2 Q7 r?B+? Bb
i?2 +QKKQ/Biv Bib2H7X
AM i?2 }`bi +?�Ti2` Q7 *�TBi�H- BM r?B+? ?2 �M�Hvx2b BM ;`2�i /2i�BH i?2 M�im`2 �M/
+?�`�+i2`BbiB+b Q7 i?2 +QKKQ/Biv- J�`t DmbiB}2b i?Bb �M�HvbBb #v 2tTQbBM; i?2
ǳKvbi2`vǴ Q7 i?2 +QKKQ/Biv- i?2 r�v BM r?B+? i?2 �+im�H M�im`2 Q7 +QKKQ/BiB2b
Bb ?B//2M 7`QK i?2 p2`v T2QTH2 r?Qb2 HBp2b �`2 /�BHv +QM7`QMi2/ rBi? i?2 rQ`H/
�b ǵ�M BKK2Mb2 +QHH2+iBQM Q7 +QKKQ/BiB2bǶ UTX Rk8VX h?2 b2+iBQM BM r?B+? J�`t
bmKb mT ?Bb �M�HvbBb �M/ /2b+`B#2/ +QKKQ/Biv 72iBb?BbK /2b2`p2b iQ #2 [mQi2/
�i H2M;i?,

h?2 Kvbi2`BQmb +?�`�+i2` Q7 i?2 +QKKQ/Biv@7Q`K +QMbBbib i?2`27Q`2
bBKTH2 BM i?2 7�+i i?�i i?2 +QKKQ/Biv `2~2+ib i?2 bQ+B�H +?�`�+i2`@
BbiB+b Q7 K2MǶb QrM H�#Qm` �b Q#D2+iBp2 +?�`�+i2`BbiB+b Q7 i?2 T`Q/@
m+ib Q7 H�#Qm` i?2Kb2Hp2b- �b i?2 bQ+BQ@M�im`�H T`QT2`iB2b Q7 i?2b2
i?BM;bX >2M+2 Bi �HbQ `2~2+ib i?2 bQ+B�H `2H�iBQM Q7 i?2 T`Q/m+2`b iQ
i?2 bmK iQi�H Q7 H�#Qm` �b � bQ+B�H `2H�iBQM #2ir22M Q#D2+ib- � `2H�@
iBQM r?B+? 2tBbib �T�`i 7`QK �M/ QmibB/2 i?2 T`Q/m+2`bX h?`Qm;? i?Bb
bm#biBimiBQM- i?2 T`Q/m+ib Q7 H�#Qm` #2+QK2 +QKKQ/BiB2b- b2MbmQmb
i?BM;b r?B+? �`2 �i i?2 b�K2 iBK2 bmT`�b2MbB#H2 Q` bQ+B�HX (Ę) (h)?2
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+QKKQ/Biv@7Q`K �M/ i?2 p�Hm2@`2H�iBQM Q7 i?2 T`Q/m+ib Q7 H�#Qm`
rBi?BM r?B+? Bi �TT2�`b- ?�p2 �#bQHmi2Hv MQ +QMM2+iBQM rBi? i?2
T?vbB+�H M�im`2 Q7 i?2 +QKKQ/Biv �M/ i?2 K�i2`B�H `2H�iBQMb �`BbBM;
Qmi Q7 i?BbX Ai Bb MQi?BM; #mi i?2 /2}MBi2 bQ+B�H `2H�iBQM #2ir22M
K2M i?2Kb2Hp2b r?B+? �bbmK2b ?2`2- 7Q` i?2K- i?2 7�Mi�biB+ 7Q`K Q7
� `2H�iBQM #2ir22M i?BM;bX UTX Re9@Re8VX

q2 �`2 mM�#H2 iQ b22 �M/ `2+Q;MBx2 i?2 i`mi? �#Qmi +QKKQ/BiB2b #v 2M/QrBM;
i?2K rBi? T`QT2`iB2b �M/ TQr2`b �T�`i 7`QK i?2B` M�im`2 �b T`Q/m+ib Q7 H�#Qm`-
#v KBbi�F2M i?2B` M�im`2 �b T`Q/m+ib Q7 Qm` H�#Qm` 7Q` bQK2i?BM; BM/2T2M/2Mi Q7
mbX AM `2�/BM; K�Mv SE. MQp2Hb BM � b?Q`i T2`BQ/ A r�b bi`m+F MQi QMHv #v ?Qr
?Bb rQ`H/b �`2 bQ +QKTH2i2Hv /QKBM�i2/ #v +QKKQ/BiB2b- #mi ?Qr i?2 T�`�MQB�
�M/ ǳmM`2�HBivǴ Q7 .B+FǶb }+iBQM Bb bQ Q7i2M 2tT`2bb2/ i?`Qm;? �M 2tTQbm`2 Q`
#`2�F/QrM Q7 i?2 72iBb?BbK Q7 +QKKQ/BiB2b- � `2�HBx�iBQM Q7 i?2 +QKKQ/Biv �b
T`Q/m+i Q7 ?mK�M `2H�iBQMb?BTb- �M mMK�bFBM; Q7 i?2 /QKBM�iBQM r2 ?mK�M
#2BM;b ?�p2 rBHHBM;Hv TH�+2/ Qm`b2Hp2b BMX h?2 +QKKQ/Biv Bb i?2 `2T`2b2Mi�iBQM
Q7 i?�i /QKBM�iBQM- #mi Bi ?B/2b i?2 7�+i i?�i r2 �`2 /QKBM�i2/ #v Qm`b2Hp2b-
#v i?2 p2`v `2H�iBQMb i?�i i?2 +QKKQ/Biv KvbiB}2bX
6`QK i?2 p2`v #2;BMMBM;- BM h?2 J�M BM i?2 >B;? *�biH2- +QKKQ/BiB2b TH�v �
?m;2 `QH2 BM .B+FǶb rQ`H/@#mBH/BM;X AM � a�M 6`�M+Bb+Q ;Qp2`M2/ #v i?2 C�T�M2b2-
pB+iQ`BQmb �7i2` qQ`H/ q�` hrQ- �K2`B+�M �`i27�+ib ?�p2 2MQ`KQmb p�Hm2- �M/
� #H�+F@K�`F2i BM FMQ+F@Qzb i?`Bp2bX .B+F BMi2``Q;�i2b i?2 M�im`2 Q7 i?2b2 +QK@
KQ/BiB2b- �bFb r?�i Bb BMbB/2 i?2 +QKKQ/Biv i?�i K�F2b Bi p�Hm�#H2 UBM i?Bb-
KB``Q`BM; J�`tǶb BMi2Mb2 BMi2`2bi BM i?2 M�im`2 Q7 i?2 +QKKQ/Biv BM *�TBi�HV,

ǳ.QMǶi vQm 722H Bi\Ǵ ?2 FB//2/ ?2`X ǳh?2 ?BbiQ`B+Biv\Ǵ
a?2 b�B/- ǳq?�i Bb ǵ?BbiQ`B+BivǶ\Ǵ
ǳq?2M � i?BM; ?�b ?BbiQ`v BM BiX GBbi2MX PM2 Q7 i?Qb2 irQ wBTTQ
HB;?i2`b r�b BM 6`�MFHBM .X _QQb2p2HiǶb TQ+F2i r?2M ?2 r�b �bb�bbB@
M�i2/X �M/ QM2 r�bMǶiX PM2 ?�b ?BbiQ`B+Biv- � ?2HH Q7 � HQi Q7 BiX �b
Km+? �b �Mv Q#D2+i 2p2` ?�/X �M/ QM2 ?�b MQi?BM;X *�M vQm 722H Bi\Ǵ
>2 Mm/;2/ ?2`X ǳuQm +�MǶiX uQm +�MǶi i2HH r?B+? Bb r?B+?X h?2`2Ƕb
MQ ǵKvbiB+�H TH�bKB+ T`2b2M+2-Ƕ MQ ǵ�m`�Ƕ �`QmM/ BiXǴ Uh?2 J�M BM
i?2 >B;? *�biH2- BM 6Qm` LQp2Hb Q7 i?2 RNeyb- GB#`�`v Q7 �K2`B+�-
TX 8dVX

.2bTBi2 i?2B` /Bz2`BM; pB2rb Q7 i?2 M�im`2 Q7 p�Hm2 U.B+FǶb ǳ?BbiQ`B+BivǴ
pbX J�`tǶb H�#Qm` i?2Q`vV- #Qi? J�`t �M/ .B+F mM/2`bi�M/ i?�i i?2 p�Hm2 Q`
bB;MB}+�M+2 Q7 � +QKKQ/Biv Bb MQi BM?2`2Mi rBi?BM Bi- #mi Bb BK#m2/ BM Bi #v mbX
AiǶb p�Hm2 Bb BM i?2 ?mK�M `2H�iBQMb?BT i?�i BMi2`b2+i rBi? BiX *QKKQ/BiB2b �`2
/BxxvBM;Hv �#mM/�Mi BM h?2 J�M BM i?2 >B;? *�biH2- �b BM Qi?2` SE. MQp2Hb-
r?2i?2` i?2 +QKKQ/Biv Bb � +QHH2+iBQM Q7 KBMB�im`2 b2ib �M/ };m`2b Uh?2
h?`22 aiB;K�i� Q7 S�HK2` 1H/`Bi+?V- `2+Q`/b �M/ A.@+�`/b U6HQr Jv h2�`b- i?2
SQHB+2K�M a�B/V- �M/`QB/b U.Q �M/`QB/b .`2�K Q7 1H2+i`B+ a?22TV Q` /`m;b
UKQbi Q7 i?2 MQp2Hb- BM+Hm/BM; � a+�MM2` .�`FHvVX *QKKQ/BiB2b �`2 KQmMi�BM
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Q7 T?vbB+�HBiv- �M BKT2`bQM�H 7Q`+2 i?�i r2B;?b QM �HH Q7 .B+FǶb +?�`�+i2`b- �b
BM/22/ Bi r2B;?b QM �HH Q7 mb r?Q HBp2 mM/2` +�TBi�HBbKX
Jm+? +QmH/ #2 r`Bii2M QM i?2 B/2� Q7 ǳ/`m;b �b +QKKQ/BivǴ BM .B+F- #mi A
r�Mi iQ im`M iQ T2`?�Tb i?2 KQbi bmbi�BM2/ BMi2``Q;�iBQM Q7 +QKKQ/BiB2b �M/
72iBb?BbK BM .B+FǶb MQp2Hb, i?2 7�#mHQmb l#BF BM i?2 MQp2H Q7 i?2 b�K2 M�K2X PM2
Bb BMBiB�HHv bi`m+F #v i?2 +?�Ti2` 2TB;`�T?b- 2�+? QM2 T`Q+H�BKBM; i?2 pB`im2b Q7
i?2 b�K2 rQM/2`7mH T`Q/m+i BM i?2 bivH2 Q7 �/p2`iBbBM; +QTvX 6`QK +?�Ti2` QM2,

6`B2M/b- i?Bb Bb +H2�M@mT iBK2 �M/ r2Ƕ`2 /Bb+QmMiBM; �HH Qm` bBH2Mi-
2H2+i`B+ l#BFb #v i?Bb Km+? KQM2vX u2b- r2Ƕ`2 i?`QrBM; �r�v i?2
#Hm2#QQFX �M/ `2K2K#2`- 2p2`v l#BF QM Qm` HQi ?�b #22M mb2/ QMHv
�b /B`2+i2/X Ul#BF- GB#`�`v Q7 �K2`B+�- TX eRRVX

h?2 `2�/2` rQmH/ #2 7Q`;Bp2M 7Q` �bbmKBM; l#BF iQ #2 � FBM/ Q7 p2?B+H2X "mi �b
i?2 +?�Ti2`b ;Q QM- i?2 T`2+Bb2 M�im`2 Q7 l#BF #2+QK2b BM+`2�bBM;Hv H2bb +H2�`X
6`QK +?�Ti2`b irQ �M/ i?`22,

h?2 #2bi r�v iQ �bF 7Q` #22` Bb iQ bBM; Qmi 7Q` l#BFX J�/2 7`QK b2H2+i
?QTb- +?QB+2 r�i2`- bHQr@�;2/ 7Q` T2`72+i ~�pQm`- l#BF Bb i?2 M�iBQMǶb
MmK#2`@QM2 +?QB+2 BM #22`X J�/2 QMHv BM *H2p2H�M/X UTX eR3VX
AMbi�Mi l#BF ?�b �HH i?2 7`2b? ~�pQm` Q7 Dmbi@#`2r2/ /`BT +Qz22X uQm`
?mb#�M/ rBHH b�v- *?`Bbi- a�HHv- A mb2/ iQ i?BMF vQm` +Qz22 r�b QMHv
bQ@bQX "mi MQr- rQr5 a�72 r?2M i�F2M �b /B`2+i2/X UTX ek8VX

l#BF Bib2H7 /Q2b MQi 2Mi2` i?2 THQi Q7 i?2 MQp2H mMiBH +?�Ti2` RyX lMiBH i?2M- r2
�`2 T`2b2Mi2/ rBi? bQK2i?BM; Ĝ +H2�`Hv � +QKKQ/Biv Ĝ r?Qb2 M�im`2 /Q2b MQi
`2bB/2 BM r?�i Bi /Q2bX h?2 p�Hm2 Q7 l#BF Bb BM/2T2M/2Mi Q7 BiǶb mb2c BM J�`tǶb
i2`Kb l#BFǶb ǳmb2@p�Hm2Ǵ Bb BKK�i2`B�HX "v i?2 iBK2 l#BF Bb }M�HHv T`2b2Mi2/
iQ i?2 `2�/2` �b � THQi 2H2K2Mi- i?2 +�bi Q7 +?�`�+i2`b �`2 BM i?2 KB/bi Q7 �
MB;?iK�`Bb? `2�HBiv i?�i b22Kb iQ #2 FBHHBM; i?2K i?`Qm;? bQK2 FBM/ Q7 iBK2@
2z2+iX l#BF +QK2b QM i?2 b+2M2 rBi? � T`QKBb2 iQ `2+QMbiBimi2 � /2+�vBM; `2�HBiv,
ǳPM2 BMpBbB#H2 Tmz@Tmz r?BbF Q7 2+QMQKB+�HHv T`B+2/ l#BF #�MBb?2/ +QKTmHbBp2
Q#b2bbBp2 72�`b i?�i i?2 2MiB`2 rQ`H/ Bb im`MBM; BMiQ +HQii2/ KBHF- rQ`M@Qmi i�T2
`2+Q`/2`b �M/ Q#bQH2i2 B`QM@+�;2 2H2p�iQ`bĘǴ "2HB27 BM l#BF Ĝ BM i?2 7Q`K Q7 �M
�2`QbQH Ĝ HBi2`�HHv F22Tb i?2 rQ`H/ iQ;2i?2`X Ai im`Mb Qmi UbTQBH2`b �?2�/5V i?�i
i?2 +?�`�+i2`b �`2 +QK�iQb2- HQ+F2/ BMiQ � K2Mi�H M2irQ`F- r?BH2 i?2B` #Q/B2b
�`2 F2Ti �HBp2 7QHHQrBM; � K�bbBp2 2tTHQbBQMX �b i?2B` #Q/B2b /B2 �M/ i?2B`
KBM/b 7�/2- i?2 rQ`H/ Bib2H7 /BbbQHp2b- �M/ Bi Bb QMHv l#BF i?�i ?QH/b i?2 }M�H
/BbbQHmiBQM �i #�vX "mi l#BF ?�b MQ M�im`2 Q7 Bib QrM- i?2 �2`QbQH 7Q`K Bb K2`2Hv
i?2 �++B/2Mi Q7 i?2 KBM/b HQ+F2/ BM i?2 M2irQ`F UBi +QmH/- BM 7�+i- i�F2 QM �Mv
Q7 i?2 7Q`Kb Q7 i?2 +QKKQ/Biv- �b 2pB/2M+2/ #v i?2 +?�Ti2` ?2�/BM;bVX l#BF
Bb MQi?BM; #mi i?2 K�MB72bi�iBQM Q7 � ;`QmT Q7 T2QTH2Ƕb #2HB27 BM i?2 mMBiv �M/
bi�#BHBiv Q7 i?2 rQ`H/X AM i?Bb b2Mb2- l#BF MQi QMHv T`QpB/2b � T2`72+i BHHmbi`�iBQM
Q7 +QKKQ/Biv 72iBb?BbK- #mi Q7 i?2 Tbv+?QHQ;B+�H i`mi? Q7 ?BbiQ`B+�H K�i2`B�HBbK
Bib2H7X Ai Bb i?2 bvbi2K Q7 +QKKQ/Biv T`Q/m+iBQM Bib2H7 i?�i /2i2`KBM2b- +`2�i2b-
�M/ T`2b2`p2b Qm` +QMb+BQmbM2bb �M/- HBF2 l#BF- HBF2 �HH +QKKQ/BiB2b BM SE.- Bi

j



Bb Qm` #HBM/M2bb iQ i?2 i`mi? Q7 i?2 Kvbi2`v FMQrM �b ǳi?2 +QKKQ/BivǴ i?�i
T`QpB/2b i?2 HBKBi iQ r?�i +�M #2 mM/2`biQQ/ �b `2�HX
h?2b2 �`2 Dmbi � 72r i?Qm;?ib A ?�/ QM `2�/BM; SE. H�bi bmKK2` �M/ �mimKMX
A i?BMF i?2`2Ƕb TH2Miv Q7 b+QT2 7Q` /B;;BM; KQ`2 BMiQ i?2 M�im`2 Q7 +QKKQ/BiB2b
BM .B+FǶb }+iBQM- #mi i?�iǶb T`Q#�#Hv 2MQm;? 7Q` MQrX
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PT2M qQ`H/- PT2M qQ`F

kyRe@yj@Rd

LQi2, i?Bb TQbi Bb /`�rM 7`QK � H�`;2` T`QD2+i �TTHvBM; +`BiB+�H i?2Q`v
iQ /�i� bi`m+im`2bX

1p2`v KQ/2H Bb �M BMi2`T`2i�iBQM- � bBKTHB}+�iBQM- � `2T`2b2Mi�iBQMX AM h?2
S`BbQM >Qmb2 Q7 G�M;m�;2- C�K2bQM /Bb+mbb2b i?2 r�v BM r?B+? Qm` +?QB+2 Q7
� KQ/2H �z2+ib ?Qr r2 i?BMF i?`Qm;? T`Q#H2Kb- �M/ i?2 2z2+i QM Qm` mM/2`@
bi�M/BM; Q7 i?2 �/QTiBQM Q7 H�M;m�;2 �b � KQ/2H �7i2` a�mbbm`2X h?2 ?BbiQ`v
Q7 bi`m+im`�HBbK �M/ TQbibi`m+im`�HBbK Bb i?2 ?BbiQ`v Q7 i?2 HBM;mBbiB+ KQ/2H BM
#Qi? �M BMBiB�H- 2tT�MbBp2 T?�b2- �M/ H�i2` � +`BiB+�H- ǳ/2+QMbi`m+iBp2Ǵ T?�b2X
h?2 K�BM i�bF Q7 TQbibi`m+im`�HBbK Bb iQ 2tTQb2 i?2 TQr2` /vM�KB+b �M/ /QK@
BM�M+2 `2H�iBQMb BKTHB+Bi BM #Qi? bi`m+im`�HBbK �M/ H�M;m�;2 Bib2H7X Ai Bb mMbm`@
T`BbBM; i?2M i?�i TQbibi`m+im`�HBbib HBF2 6Qm+�mHi- .2``B/�- �M/ .2H2mx2 MQi QMHv
?2H/ mT i?2 HBM;mBbiB+ KQ/2H iQ +`BiB[m2 #mi �HbQ- BM p�`BQmb r�vb- Qz2`2/ i?2B`
QrM �Hi2`M�iBp2b- #Qi? K2i?Q/QHQ;B+�H �M/ bi`m+im`�HX AM i2`Kb Q7 K2i?Q/QHQ;v-
.2``B/�Ƕb /2+QMbi`m+iBQM Qz2`2/ � K2�Mb iQ �M�Hvx2 �M/ 2tTQb2 i?2 �bvKK2i`B@
+�H TQr2` `2H�iBQMb BM?2`2Mi BM bi`m+im`�H �M�HvbBb- r?BH2 6Qm+�mHiǶb �`+?�2QHQ;v
Q7 FMQrH2/;2 bQm;?i iQ /2KQMbi`�i2 i?�i i?2 HQM;- bKQQi? ?BbiQ`B2b T2`7Q`K2/
#v bi`m+im`�HBbib U2X;X i?2 �MM�H2b b+?QQHV r2`2 BM 7�+i TmM+im�i2/ #v #`2�Fb-
/Bb`mTiBQMb- bm//2M +?�M;2b Q7 bi`m+im`2 7`QK QM2 KQK2Mi iQ �MQi?2`X h?2b2
#`2�Fb �`2 TH�v2/ /QrM Q` 2`�b2/ #v bi`m+im`�HBbi ?BbiQ`BQ;`�T?v BM 7�pQm` Q7 �M
�++QmMi Q7 i?2 HQM;@i2`K bi`m+im`�H /2p2HQTK2MiX �Hi2`M�iBp2 bi`m+im`2b- `�i?2`
i?�M K2i?Q/QHQ;B2b- r2`2 T`QTQb2/ #v .2H2mx2 �M/ :m�ii�`B BM *�TBi�HBbK �M/
a+?BxQT?`2MB�- r?2`2 i?2v Qz2` mT i?2 ǳ`?BxQK2Ǵ �b � KQ/2H r?B+? KB;?i �pQB/
i?2 ?B2`�`+?v �M/ /QKBM�iBQM BM?2`2Mi BM Qi?2` FBM/b Q7 bi`m+im`2bX h?2 TQbi@
bi`m+im`�HBbib r2`2 +QM+2`M2/ #v i?2 QTT`2bbBp2 Q` `2T`2bbBp2 2z2+ib Q7 p�`BQmb
FBM/b Q7 �mi?Q`Bivf?B2`�`+?v rBi?BM � bi`m+im`2X h?2 /QKBM�iBQM Q7 QM2 bB/2 Q7 �
#BM�`v QTTQbBiBQM Qp2` i?2 Qi?2` Kmbi #2 /2+QMbi`m+i2/c bi`m+im`2b rBi? Q`B;BMb-
`QQib- T`BpBH2;2/ i2`Kb- Kmbi #2 +QmMi2`2/ #v Qi?2` bi`m+im`2bX 6Q` .2H2mx2- i?2
`?BxQK2 r�b QTTQb2/ iQ i?2 i`22 UBM r?B+? � bBM;H2 MQ/2 /2i2`KBM2b i?2 H2�p2b
�M/ #`�M+?2bV �M/ i?2 `QQi@bvbi2Kb- BM r?B+? �M 2MiB`2 bi`m+im`2 ;`Qrb Qmi Q7 �
bBM;H2 `QQiX h?2 `?BxQK2- QM i?2 Qi?2` ?�M/- Bb mM/Bz2`2MiB�i2/- Bi Bb � M2irQ`F
Q7 `2H�iBQMb?BTb BM �HH i?2B` +?�QiB+ KmHiBTHB+BivX h?2 `?BxQK2- .2H2mx2 +QMi2M/b
Bb MQi � KQ/2H Q` �M BMi2`T`2i�iBQM U� ǳi`�+BM;ǴV BM r?B+? `2�HBiv Bb bBKTHB}2/
�M/ /BbiQ`i2/- #mi Bb UBM bQK2 b2Mb2V `2�HBiv Bib2H7- Q` �i i?2 p2`v H2�bi � ǳK�TǴ Q7
`2�HBiv Uǳq?2M2p2` � KmHiBTHB+Biv Bb i�F2M mT BM � bi`m+im`2- Bib ;`Qri? Bb Qzb2i
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#v � `2/m+iBQM BM Bib H�rb Q7 +QK#BM�iBQMǴVX AM *�TBi�HBbK �M/ a+?BxQT?`2MB�-
.2H2mx2 �M/ :m�ii�`B i�F2 �BK T`BK�`BHv �i 6`2m/B�M BMi2`T`2i�iBQM- BM r?B+?
i?2 `2�HBiv Q7 i?2 T�iB2MiǶb HB72 �M/ HBp2/ 2tT2`B2M+2 Bb bBKTHB}2/ �M/ `2/m+2/ iQ
i?2 i2`Kb Q7 i?2 P2/BT�H KQ/2HX "mi 7Q` .2H2mx2 �M/ :m�ii�`B- i?2 Bbbm2 Bb MQi
bBKTHv rBi? 6`2m/B�MBbK- #mi rBi? KQ/2Hb BM ;2M2`�HX h?2v bi�M/ �;�BMbi i?2
`2/m+iBQM- bBKTHB}+�iBQM- �M/ BMi2`T`2i�iBQM Q7 `2�HBiv �M/ 7Q` U�;�BM- BM bQK2
b2Mb2V `2�HBiv Bib2H7- mM/2`biQQ/ BM �HH Bib KmHiBTHB+BivX
h?2 m`;2 iQ MQi HBKBi Q` `2/m+2 i?2 b+QT2 Q7 �+iBQM Q` Q7 mM/2`bi�M/BM; r�b
`2~2+i2/- BM lK#2`iQ 1+QǶb pB2r- #v � i`2M/ iQr�`/b �H2�iQ`B+- Q` QT2M- rQ`Fb
Q7 �`iX h?2 ǳQT2M rQ`FǴ UQT2`� �T2`i�V Bb 7`22/ 7`QK i?2 /QKBM�iBQM Q7 i?2
�mi?Q`Ƕb rBHH- BMi2Mi- Q` KQ/2H Q7 `2�HBivX

Ai Bb BMbi2�/ i?2 2M/ T`Q/m+i Q7 �M �mi?Q`Ƕb 2zQ`i iQ �``�M;2 � b2@
[m2M+2 Q7 +QKKmMB+�iBp2 2z2+ib BM bm+? � r�v i?�i 2�+? BM/BpB/m�H
�//`2bb22 +�M `27�b?BQM i?2 Q`B;BM�H +QKTQbBiBQM /2pBb2/ #v i?2 �m@
i?Q`X (Ę) �b ?2 `2�+ib iQ i?2 TH�v Q7 biBKmHB �M/ ?Bb QrM `2bTQMb2 iQ
i?2B` T�ii2`MBM;- i?2 BM/BpB/m�H �//`2bb22 Bb #QmM/ iQ bmTTHv ?Bb QrM
2tBbi2MiB�H +`2/2MiB�Hb- i?2 b2Mb2 +QM/BiBQMBM; r?B+? Bb T2+mHB�`Hv ?Bb
QrM- � /2}M2/ +mHim`2- � b2i Q7 i�bi2b- T2`bQM�H BM+HBM�iBQMb- �M/
T`2Dm/B+2bX (Ę) h?2 rQ`F Q7 �`i ;�BMb Bib �2bi?2iB+ p�HB/Biv T`2+Bb2Hv
BM T`QTQ`iBQM iQ i?2 MmK#2` Q7 /Bz2`2Mi T2`bT2+iBp2b 7`QK r?B+? Bi
+�M #2 pB2r2/ �M/ mM/2`biQQ/X U1+Q- h?2 PT2M qQ`F- jV

LQi QMHv Bb i?2 �mi?Q`Ƕb KQ/2H MQ HQM;2` T`BpBH2;2/- #mi i?2`2 Bb MQ T`BpBH2;2/
BMi2`T`2i�iBQM @ BM 7�+i- i?2`2 Bb MQ BMi2`T`2i�iBQM �i �HH, i?2 `2bTQMb2 iQ i?2
rQ`F Q7 �`i Bb �b KmHiB7�+2i2/ �b `2�HBiv Bib2H7X
1+Q BMbBbib mTQM i?2 /Bz2`2M+2 #2ir22M 6`2M+? �p�Mi@;�`/2 �`i- r?B+? iQQF
bi`m+im`�HBbK �b Bib KQ/2H- �M/ i?2 Ai�HB�M r?B+?- ?2 b�vb

TQbBib � mMBp2`b2 r?B+? TQ2i`v /Q2b MQi b2i Qmi iQ Dm/;2X _�i?2`-
i?2 �BK Q7 TQ2i`v Bb iQ +�Tim`2 �M/ }t Bi BM �HH Bib /BbTQMB#BHBiû- Bib
Kv`B�/ +QMMQi�iBQMb �M/ 2[mBpQ+�iBQMb- Bib TQi2MiB�H Pi?2`M2bb- Bib
BKTHB+Bi +�T�+Biv iQ pQm+?b�72 iQ i?2 TQ2i bQK2i?BM; MQi v2i FMQrM
iQ ?BKX U1+Q- h?2 PT2M qQ`F- k99V

AM Qi?2` rQ`/b- /2bTBi2 ?Bb BMbBbi2M+2 QM i?2 7mM/�K2Mi�H /Bz2`2M+2 #2ir22M i?2
6`2M+? �M/ Ai�HB�M �TT`Q�+?2b- 1+QǶb pB2r rQmH/ MQi #2 Qmi Q7 TH�+2 BM .2H2mx2
�M/ :m�ii�`BǶb � h?Qmb�M/ SH�i2�mb- BM r?B+? KmHiBTHB+Biv �M/ QT2MM2bb Q7 HB72-
2tT2`B2M+2- `2�HBiv- �`2 7mM/�K2Mi�H- �M/ �Mv �2bi?2iB+ Q` KQ/2H r?B+? b22Fb iQ
HBKBi Q` +B`+mKp2Mi i?2b2 Bb b22M �b QTT`2bbBp2 B7 MQi 7mM/�K2Mi�HHv +Q``mTiX
AM i?2 6`2M+? +QMi2ti- �b 1+Q TQBMib Qmi- i?2 �p�Mi@;�`/2 ǳT`272``2/ iQ i�F2
bi`m+im`�HBbK �b Bib QT2`�iBQM�H KQ/2HǴ �M/ 1+Q K2MiBQMb _QH�M/ "�`i?2b BM
i?Bb `2;�`/X h?2 BKTQ`i�M+2 Q7 "�`i?2b iQ i?Bb /Bb+mbbBQM +QK2b 7`QK ?Bb +QM@
+2Ti Q7 ǳ`2�/2`HvǴ UHBbB#H2V pbX ǳr`Bi�#H2Ǵ Ub+`BTiB#H2V i2tibX q?BH2 KQbi i2tib-
�++Q`/BM; iQ "�`i?2b- �`2 `2�/2`Hv UBM 1+QǶb pB2r i?2v �`2 ǳ+HQb2/Ǵ- i?2B` K2�M@
BM; Bb +B`+mKb+`B#2/V- r`Bi2`Hv i2tib �`2 QT2M- i?2 `2�/2` U1+QǶb ǳ�//`2bb22ǴV Bb
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�M �+iBp2 T�`iB+BT�Mi BM i?2 +QMbi`m+iBQM Q7 K2�MBM;X AM +QMi`�bi iQ i?Bb QTTQ@
bBiBQM UBX2X BM +QMi`�bi iQ i?Bb KQ/2HV- "�`i?2b Qz2`b � +QM+2TiBQM Q7 i?2 B/2�H
i2ti BM r?B+?

i?2 M2irQ`Fb �`2 K�Mv �M/ BMi2`�+i- rBi?Qmi �Mv QM2 Q7 i?2K #2BM;
�#H2 iQ bm`T�bb i?2 `2bic i?Bb i2ti Bb � ;�H�tv Q7 bB;MB}2`b- MQi �
bi`m+im`2 Q7 bB;MB}2/bc Bi ?�b MQ #2;BMMBM;c Bi Bb `2p2`bB#H2c r2 ;�BM
�++2bb iQ Bi #v b2p2`�H 2Mi`�M+2b- MQM2 Q7 r?B+? +�M #2 �mi?Q`Bi�iBp2Hv
/2+H�`2/ iQ #2 i?2 K�BM QM2c i?2 +Q/2b Bi KQ#BHBx2b 2ti2M/ �b 7�` �b
i?2 2v2 +�M `2�+?- i?2v �`2 BM/2i2`KBM�#H2ĘǶ i?2 bvbi2Kb Q7 K2�MBM;
+�M i�F2 Qp2` i?Bb �#bQHmi2Hv THm`�H i2ti #mi i?2B` MmK#2` Bb M2p2`
+HQb2/- #�b2/ �b Bi Bb QM i?2 BM}MBiv Q7 H�M;m�;2XU"�`i?2b- afw- 8V

*QKT�`2 i?Bb rBi? i?2 +?�`�+i2`Bx�iBQM Q7 i?2 `?BxQK2,
S`BM+BTH2 Q7 KmHiBTHB+Biv, Bi Bb QMHv r?2M i?2 KmHiBTH2 Bb 2z2+iBp2Hv
i`2�i2/ �b � bm#bi�MiBp2- ǳKmHiBTHB+Biv-Ǵ i?�i Bi +2�b2b iQ ?�p2 �Mv
`2H�iBQM iQ i?2 PM2 �b bm#D2+i Q` Q#D2+i- M�im`�H Q` bTB`Bim�H `2�HBiv-
BK�;2 �M/ rQ`H/X JmHiBTHB+BiB2b �`2 `?BxQK�iB+- �M/ 2tTQb2 �`#Q`2b@
+2Mi Tb2m/QKmHiBTHB+BiB2b 7Q` r?�i i?2v �`2X h?2`2 Bb MQ mMBiv iQ
b2`p2 �b � TBpQi BM i?2 Q#D2+i- Q` iQ /BpB/2 BM i?2 bm#D2+iX h?2`2 Bb
MQi 2p2M i?2 mMBiv iQ �#Q`i BM i?2 Q#D2+i Q` ǳ`2im`MǴ BM i?2 bm#D2+iX
� KmHiBTHB+Biv ?�b M2Bi?2` bm#D2+i MQ` Q#D2+i- QMHv /2i2`KBM�iBQMb-
K�;MBim/2b- �M/ /BK2MbBQMb i?�i +�MMQi BM+`2�b2 BM MmK#2` rBi?Qmi
i?2 KmHiBTHB+Biv +?�M;BM; BM M�im`2 Ui?2 H�rb Q7 +QK#BM�iBQM i?2`2@
7Q`2 BM+`2�b2 BM MmK#2` �b i?2 KmHiBTHB+Biv ;`QrbVX SmTT2i bi`BM;b-
�b � `?BxQK2 Q` KmHiBTHB+Biv- �`2 iB2/ MQi iQ i?2 bmTTQb2/ rBHH Q7 �M
�`iBbi Q` TmTT2i22` #mi iQ � KmHiBTHB+Biv Q7 M2`p2 }#2`b- r?B+? 7Q`K
�MQi?2` TmTT2i BM Qi?2` /BK2MbBQMb +QMM2+i2/ iQ i?2 }`biX U.2H2mx2
� :m�ii�`B- � h?Qmb�M/ SH�i2�mb- 3V

Ai b?QmH/ #2 +H2�` i?�i- MQ K�ii2` ?Qr ǳ�MiB@BMi2`T`2iBp2Ǵ i?2b2 bi`m+im`�HBbi
�M/ TQbibi`m+im`�HBbi +QM+2TiBQMb �`2- 2�+? TQbBib Bib QrM ?2`K2M2miB+ r?B+? Bi
Bb ?QT2/ rBHH �pQB/ i?2 iv`�MMB2b Q7 +2Mi`2- Q`B;BM- `QQi- Q` TQr2`X 6Q` C�K2bQM-
ǳ�HH Q7 i?2 Q`B;BM�H T?BHQbQT?B+�H bvbi2Kb Q` TQbBiBQMb BM `2+2Mi iBK2bǴ- BM+Hm/BM;
i?Qb2 r?B+? +H�BK2/ �M �MiB@BMi2`T`2i�iBp2 bi�M+2- �b r2HH �b i?Qb2 r?B+? Qz2`2/
� ǳM2mi`�HǴ +QM+2Ti Q7 ǳBKK�M2Mi +`BiB[m2Ǵ Ubm+? �b i?2 L2r *`BiB+BbKV- ǳ?�p2
BM QM2 r�v Q` �MQi?2` T`QD2+i2/ � ?2`K2M2miB+ r?B+? Bb bT2+B}+ iQ i?2KǴX 6Q`
bi`m+im`�HBbK �M/ TQbibi`m+im`�HBbK i?2 ǳK�bi2` +Q/2Ǵ Q7 i?2 ?2`K2M2miB+ Bb
H�M;m�;2 Bib2H7 2p2M r?2M- �b rBi? .2``B/� �M/ .2H2mx2- i?2 ?2`K2M2miB+ Bib2H7
Bb Qz2`2/ mT iQ +`BiB+�H �M�HvbBbX
AM h?2 SQHBiB+�H lM+QMb+BQmb- C�K2bQM Bb +QM+2`M2/ iQ b?Qr i?�i ǳJ�`tBbK
bm#bmK2b Qi?2` BMi2`T`2iBp2 KQ/2b Q` bvbi2KbǴ HBF2 2tBbi2MiB�HBbK Q` i?2 p�`BQmb
bi`m+im`�HBbKbX

hQ Tmi Bi BM K2i?Q/QHQ;B+�H i2`Kb- (i?2B` HBKBib) +�M �Hr�vb #2 Qp2`@
+QK2- �M/ i?2B` KQ`2 TQbBiBp2 }M/BM;b `2i�BM2/- #v � `�/B+�H ?BbiQ`B@
+BxBM; Q7 i?2B` K2Mi�H QT2`�iBQMb- bm+? i?�i MQi QMHv i?2 +QMi2Mi Q7
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i?2 �M�HvbBb- #mi i?2 p2`v K2i?Q/ Bib2H7- �HQM; rBi? i?2 �M�Hvbi- i?2M
+QK2b iQ #2 `2+FQM2/ BMiQ i?2 ǳi2tiǴ Q` T?2MQK2MQM iQ #2 2tTH�BM2/X
UC�K2bQM- h?2 SQHBiB+�H lM+QMb+BQmb- 8dV

h?2 F2v iQ C�K2bQMǶb T`QD2+i +�M #2 7QmM/- B`QMB+�HHv 2MQm;?- BM .2``B/�Ƕb
/B+imK ǳBH MǶv � T�b /2 ?Q`b@i2ti2Ǵ Ui?2`2 Bb MQ QmibB/2@i?2@i2tiVX q?BH2 i?Bb
?�b #22M bQK2iBK2b mM/2`biQQ/ �b bi�iBM; i?�i +`BiB[m2 +�M �M/ b?QmH/ QMHv 2p2`
#2 BKK�M2Mi Uǳi?2`2 Bb MQi?BM; #2vQM/ i?2 rQ`/b Q7 i?2 i2tiǴV- .2``B/� +�M �HbQ
#2 mM/2`biQQ/ �b b�vBM; i?�i i2ti �M/ +QMi2ti �`2 QM2- �`2 mMB}2/ BM � iQi�HBiv Q7
BMi2`T`2i�iBQMX A7 i?Bb `2�/BM; Q7 .2``B/� Bb +Q``2+i- i?2M BM 7�+i ?2 �M/ C�K2bQM
�`2 7mM/�K2Mi�HHv BM �;`22K2MiX 6Q` J�`tBbib- i?2 +QM+2Ti Q7 ǳiQi�HBivǴ Bb �
/B{+mHi �M/ /�M;2`Qmb QM2- 2�bBHv 2[m�i2/ �b Bi Bb rBi? ǳiQi�HBi�`B�MBbKǴ �M/
i?Bb rBi? i?2 Kvi? Q7 +QKKmMBbi 7�+2H2bbM2bb- i?2 2`�bm`2 Q7 i?2 BM/BpB/m�H- �M/
i?2 ;mH�;X 6Q` J�`tBbi +`BiB+b- iQi�HBiv ?�b Q7i2M #22M b22M �b � pmH;�`- H�xv
BMi2`T`2i�iBQM Q7 +�mb2 �M/ 2z2+i- BM r?B+? i?2 2+QMQKB+ �M/ bQ+B�H iQi�HBiv
+`2�i2b +QM+`2i2 2z2+ib rBi?BM � rQ`F Q7 �`i Ui?2 2TBiQK2 Q7 i?Bb pB2r Q7 +Qm`b2
Bb bQ+B�HBbi `2�HBbKVX 6Q` C�K2bQM- �HH ?2`K2M2miB+b +�M #2 mM/2`biQQ/ BM i2`Kb
Q7 i?2B` `2H�iBQM Q7 i?2 rQ`F Q7 �`i iQ i?2 iQi�HBiv, Bb i?2 +`BiB[m2 BKK�M2Mi Q`
i`�Mb+2M/2Mi\

_B;?iHv Q` r`QM;Hv- � iQi�HBxBM; +`BiB+BbK ?�b #22M 72Hi iQ #2 i`�M@
b+2M/2Mi BM i?2 #�/ b2Mb2- Q` BM Qi?2` rQ`/b iQ K�F2 �TT2�H- 7Q` Bib
BMi2`T`2iBp2 +QMi2Mi iQ bT?2`2b �M/ H2p2Hb QmibB/2 i?2 i2ti T`QT2`X
USQHBiB+�H lM+QMb+BQmb- 8dV

"mi J�`tBbi +`BiB+BbK- /m2 iQ Bib /B�H2+iB+�H �M/ ?BbiQ`B+BxBM; M�im`2- Bb �#H2 iQ
rB/2M i?2 b+QT2 Q7 �M BMi2`T`2i�iBQM BM Q`/2` iQ /`�r #Qi? i?2 rQ`F �M/ i?2
BMi2`T`2i�iBQM BMiQ i?2 iQi�H bQ+B�H `2H�iBQMb �i � ;Bp2M ?BbiQ`B+�H KQK2MiX

h?mb- Bi +�M #2 �`;m2/ i?�i (i?2 J�`tBbi ivT2) Q7 BMi2`T`2i�iBQM-
r?BH2 +QMi�BMBM; � i`�Mb+2M/2Mi KQK2Mi- 7Q`2b22b i?�i KQK2Mi �b
K2`2Hv T`QpBbBQM�HHv 2ti`BMbB+- �M/ `2[mB`2b 7Q` Bib +QKTH2iBQM � KQp2@
K2Mi iQ i?2 TQBMi �i r?B+? i?�i �TT�`2MiHv 2ti2`M�H +QMi2Mi UTQ@
HBiB+�H �iiBim/2b- B/2QHQ;B+�H K�i2`B�Hb- Dm`B/B+�H +�i2;Q`B2b- i?2 `�r
K�i2`B�Hb Q7 ?BbiQ`v- i?2 2+QMQKB+ T`Q+2bb2bV Bb i?2M �i H2M;i? /`�rM
#�+F rBi?BM i?2 T`Q+2bb Q7 `2�/BM;XUSQHBiB+�H lM+QMb+BQmb- 8dV

h?2`2 ?�b #22M Km+? /Bb+mbbBQM `2+2MiHv �#Qmi i?2 bmTTQb2/ ǳM2mi`�HBivǴ Q7
�H;Q`Bi?Kb UKQbi `2+2MiHv- J�ii?2r _2B/bK�Ƕb ǳ�H;Q`Bi?KBb "B�b BM GB#`�`v
.Bb+Qp2`v avbi2KbǴVX h?2 HQ;B+ Q7 bQK2 �H;Q`Bi?Kb ?�p2 #22M ?2H/ mT �b 2t@
�KTH2b Q7 r�vb BM r?B+? bmTTQb2/Hv M2mi`�H i2+?MQHQ;B2b U�M/ i2+?MQHQ;BbibV BM
7�+i T`QKQi2- MQ`K�HBx2- �M/ `2T`Q/m+2 2tBbiBM; B/2QHQ;B+�H bi`m+im`2b Q7 /QK@
BM�M+2 �M/ BM2[m�HBivX AM 7�+i- i?2 �H;Q`Bi?Kb UQ` �i H2�bi i?2B` 2z2+ib- i?2B`
bvKTiQKbV �`2 #2BM; `2�/ �b i2tib- �`2 #2BM; BMi2`T`2i2/- �`2 #2BM; bm#D2+i iQ
KQ`2@Q`@H2bb +QMb+BQmb �M/ `B;Q`Qmb ?2`K2M2miB+bX h?Bb Bb MQi i?2 }`bi iBK2 i?�i
b22KBM;Hv M2mi`�H 2H2K2Mib Q7 /�i� Q` BM7Q`K�iBQM ?�p2 #22M bm#D2+i2/ iQ B/2Q@
HQ;B+�H BMi2`T`2i�iBQMX >QT2 PHbQM- 7Q` 2t�KTH2- ?�b r`Bii2M �#Qmi i?2 2z2+i Q7
T�i`B�`+?�H B/2QHQ;B2b QM FMQrH2/;2 Q`;�MBx�iBQM- �M/ BM kyyk r`Qi2 h?2 SQr2`
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iQ L�K2, GQ+�iBM; i?2 GBKBib Q7 am#D2+i _2T`2b2Mi�iBQM BM GB#`�`B2b- BM r?B+?
b?2 /2+QMbi`m+ib bm#D2+i +H�bbB}+�iBQM iQ /2KQMbi`�i2 i?�i +2`i�BM i2`Kb Q7 +H�bb-
`�+2- ;2M/2`- 2i+X- �`2 T`BpBH2;2/ �M/ Qi?2`b K�`;BM�HBx2/ �M/ 2t+Hm/2/X PHbQMǶb
/2b+`BTiBQM Q7 +QMi`QHH2/ pQ+�#mH�`B2b UǳHB#`�`B�MbǶ iQQHb 7Q` M�KBM; bm#D2+ibǴV
7QHHQr i?2 HBM;mBbiB+ i`22 KQ/2H i?�i .2H2mx2 �M/ :m�ii�`B +`BiB[m2 BM � h?Qm@
b�M/ SH�i2�mbX h?2 bi`m+im`2 Q7 +QMi`QHH2/ pQ+�#mH�`B2b bmTTQ`i �M/ `2T`Q/m+2
HBM;mBbiB+ /QKBM�M+2 Uǳi?2 TQr2` iQ M�K2ǴV #v HBKBiBM;- bi`m+im`BM;- KQ/2HBM;
/2b+`BTiBp2 /�i�,

(�) +QMi`QHH2/ pQ+�#mH�`v Bb � H�M;m�;2 mMBp2`b�HHv �TTHB+�#H2 rBi?BM
i?2 +QMi2ti Q7 � HB#`�`v +�i�HQ;m2 Q` BM/2t (Ę) Ai Bb i?2 QMHv b2i
Q7 i2`Kb Q` MQi�iBQMb i?�i K�v #2 mb2/ rBi?BM i?�i bvbi2KX h?2
2t+HmbBpBiv Q7 � +QMi`QHH2/ pQ+�#mH�`v `2[mB`2b Bi iQ #2 +QKTH2i2 �i
�Mv ;Bp2M iBK2 7Q` i?2 M�KBM; Q7 � ;Bp2M mMBp2`b2 Q7 BM7Q`K�iBQMX
(Ę) (h)?2 b2H2+iBQM Q7 +QM+2Tib iQ #2 M�K2/ /2}M2b i?2 HBKBib Q7 i?2
bvbi2K- Bib BM+HmbBQMb �M/ 2t+HmbBQMbX h?2 b2H2+iBQM Q7 i2`Kb 7Q` i?2b2
+QM+2Tib Q7i2M BMi`Q/m+2b #H�i�Mi #B�bb2b Q`- KQ`2 +QKKQMHv- bm#iH2-
BMbB/BQmb K�`;BM�HBx�iBQMbXUPHbQM- h?2 SQr2` iQ L�K2- eV

PM2 Q7 i?2 T`BM+BTH2b Q7 b2K�MiB+- Q` HBMF2/- /�i�- Bb i?2 QT2M@rQ`H/ T`BM+BTH2-
r?B+? bm;;2bib i?�i r?�i2p2` Bb `2T`2b2Mi2/ rBi?BM � ;Bp2M bi`m+im`2- r2 +�M
�Hr�vb �bbmK2 i?2`2 Bb KQ`2 i?�i Bb mMb�B/X *QK#BM2/ rBi? i?2 ��� T`BM+BTH2
Uǳ�MvQM2 +�M b�v �Mvi?BM; �#Qmi �Mv iQTB+ǴV- HBMF2/ /�i� b22Kb iQ Qz2` � r�v
Qmi Q7 i?2 /QKBM�iBQM �M/ `2T`2bbBQM Qz2`2/ mT #v Qi?2` /�i� KQ/2Hb UBM+Hm/BM;
i?2 /�i� KQ/2Hb i?�i mM/2`HB2 i`�/BiBQM�H #B#HBQ;`�T?B+ /2b+`BTiBQMVX Ai b22K2/
iQ K2 i?�i- ;Bp2M i?2 bmTTQb2/ M2mi`�HBiv Q7 /�i� bi`m+im`2b �M/ KQ/2Hb- �b r2HH
�b i?2 r�v BM r?B+? i?2 b2K�MiB+ ;`�T? b22Kb iQ �TT`Q�+? i?2 B/2�H Q7 .2H2mx2
�M/ :m�ii�`BǶb `?BxQK2 Ui?2B` 2[mBp�H2Mi Q7 "�`i?2b B/2�H i2tiV- i?�i Bi KB;?i #2
mb27mH iQ �ii2KTi iQ �TTHv C�K2bQMǶb K2i?Q/ iQ i?2 [m2biBQM Q7 b2K�MiB+ /�i�X
h?�i T`QD2+i Bb biBHH mM/2`r�vX
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L�QKB EH2BM- G2MBM- �M/ *HBK�i2 *?�M;2

kyRe@yj@kd

L�QKB EH2BM QT2Mb h?Bb *?�M;2b 1p2`vi?BM; rBi? �M �M2+/Qi2 �#Qmi �M �B`TH�M2
T`2p2Mi2/ 7`QK i�FBM; Qz #2+�mb2 Bib r?22Hb ?�p2 bmMF /22T BMiQ i?2 Qp2`?2�i2/
i�`K�+X AM i?Bb biQ`v �M/ Qi?2`b- EH2BM b22b �M BKTQ`i�Mi B`QMv rBi?BM i?2 i`mi?
i?�i Bb +HBK�i2 +?�M;2,

h?2 i2KT2`�im`2b BM i?2 bmKK2` Q7 kyRk r2`2 BM/22/ mMmbm�HHv ?QiX
U�b i?2v r2`2 i?2 v2�` #27Q`2 �M/ i?2 v2�` �7i2`VX �M/ BiǶb MQ Kvb@
i2`v r?v i?Bb ?�b #22M ?�TT2MBM;, i?2 T`Q~B;�i2 #m`MBM; Q7 7QbbBH
7m2Hb- i?2 p2`v i?BM; i?�i la �B`r�vb r�b #QmM/ �M/ /2i2`KBM2/ iQ
/Q /2bTBi2 i?2 BM+QMp2MB2M+2 T`2b2Mi2/ #v � K2HiBM; i�`K�+X h?Bb
B`QMv Ĝ i?2 7�+i i?�i i?2 #m`MBM; Q7 7QbbBH 7m2Hb Bb bQ `�/B+�HHv +?�M;@
BM; Qm` +HBK�i2 i?�i Bi Bb ;2iiBM; BM i?2 r�v Q7 Qm` +�T�+Biv iQ #m`M
7QbbBH 7m2Hb Ĝ /B/ MQi biQT i?2 T�bb2M;2`b Q7 6HB;?i jNj8 7`QK `22K@
#�`FBM; �M/ +QMiBMmBM; i?2B` DQm`M2vbX Uh?Bb *?�M;2b 1p2`vi?BM;-
kVX

h?Bb ǳB`QMvǴ Bb � +H�bbB+ 2t�KTH2 Q7 r?�i J�`tBbib `272` iQ �b � +QMi`�/B+iBQMX
ǳA`QMvǴ BKTHB2b bQK2i?BM; �++B/2Mi�H Q` 7Q`imBiQmb �#Qmi ?Qr i?2 bi�i2 Q7 �z�B`b
+�K2 iQ #2, ǳHQQF- r2 +�MǶi #m`M 7QbbBH 7m2Hb #2+�mb2 r2 #m`M bQ K�Mv 7QbbBH
7m2HbǴX "mi � +QMi`�/B+iBQM BM i?2 J�`tBbi b2Mb2 M2p2` HQb2b bB;?i Q7 i?2 7�+i i?�i
i?2 Dmti�TQbBiBQM Q7 irQ i`mi?b bm+? �b i?2b2 �`2 7�` 7`QK �++B/2Mi�Hc i?2v ?�p2-
BM 7�+i- #22M /2i2`KBM2/ #v i?2 KQp2K2Mi Q7 ?BbiQ`v Bib2H7X
AM >2;2HB�M �M/ J�`tBbi /B�H2+iB+- � +QMi`�/B+iBQM Bb `2bQHp2/ i?`Qm;? ǳi?2 M2;�@
iBQM Q7 i?2 M2;�iBQMǴ �M/ i?2 T`Q/m+iBQM Q7 bQK2i?BM; M2r- � M2r bi�i2 Q7 �z�B`bX
AM i?Bb +�b2- EH2BMǶb iBiH2 Bb r2HH@+?Qb2MX AM i?2 bvMi?2bBb i?�i `2bQHp2b � +QMi`�@
/B+iBQM 2p2`vi?BM; Bb +?�M;2/X
"mi EH2BM Bb MQi � J�`tBbi- �M/ ?2` T`2b+`BTiBQM 7Q` i?2 FBM/ Q7 +?�M;2 M2+2bb�`v
iQ �pQB/ i?2 /Bb�bi2` i?�i +HBK�i2 +?�M;2 Bb #`BM;BM; 2p2` +HQb2` Bb MQi � K�i2`B@
�HBbi QM2X a?2 `2+Q;MBx2b i?�i i?2 +?�M;2 i?�i Kmbi i�F2 TH�+2 Bb 2+QMQKB+- #mi
b?2 ?2/;2b QM i?2 [m2biBQM Q7 r?2i?2` bm+? �M 2+QMQKB+ +?�M;2 ?�b 2p2` i�F2M
TH�+2 UǳA Kmbi `2TQ`i i?�i i?2 �Mbr2` iQ i?�i [m2biBQM Bb T`2/B+i�#Hv +QKTH2t-
}HH2/ rBi? ǵbQ`i Q7bǶ �M/ ǵ�HKQbibǶ Ǵ UTX 98jVV r?BH2 B;MQ`BM; i?2 ?BbiQ`B+�H 2t@
�KTH2 Q7 i?2 pB+iQ`v Q7 i?2 KB//H2@+H�bb BM 1m`QT2- T`2+Bb2Hv i?2 FBM/ Q7 bQ+B�H
`2pQHmiBQM r?B+? Kmbi Q++m` B7 EH2BMǶb pBbBQM Q7 � ǳb�72` �M/ KQ`2 2[mBi�#H2Ǵ
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bQ+B2iv Bb iQ #2 `2�HBx2/X
"mi 7Q` EH2BM- i?2 #mBH/BM; Q7 bm+? � KQp2K2Mi `2[mB`2b QMHv i?�i T2QTH2 ǳQT2M
i?2B` 2v2bǴ BM Q`/2` iQ b22 i?2 i`mi? �M/ #2;BM iQ +?�M;2 i?2 bi`m+im`2b Q7
i?2B` HBp2b �M/ iQ /2K�M/ TQHBiB+�H- bQ+B�H- �M/ 2+QMQKB+ +?�M;2X "mi i?Bb
r�b T`2+Bb2Hv i?2 pB2r Q7 62m2`#�+?- "�m2`- �M/ aiB`M2` i?�i J�`t �M/ 1M;2Hb
+`BiB+Bx2/ BM h?2 :2`K�M A/2QHQ;vX AM EH2BMǶb pB2r- ǳ� ;`2�i /2�H Q7 i?2 rQ`F Q7
/22T bQ+B�H +?�M;2 BMpQHp2bǴ /2#�i2b �M/ biQ`B2b,

"2+�mb2 B7 r2 �`2 iQ ?�p2 �Mv ?QT2 Q7 K�FBM; i?2 FBM/ Q7 +BpBHBx�@
iBQM�H H2�T 7Q`r�`/ `2[mB`2/ Q7 i?Bb 7�i27mH /2+�/2- r2 rBHH M22/ iQ
bi�`i #2HB2pBM;- QM+2 �;�BM- i?�i ?mK�MBiv Bb MQi ?QT2H2bbHv b2H}b?
�M/ ;`22/vX UTX 9eRVX

h?Bb- Q7 +Qm`b2- `�Bb2b i?2 bT2+i`2 Q7 ǳ+H�bb@+QMb+BQmbM2bbǴ �M/ Bib TH�+2 BM i?2
+QKBM; `2pQHmiBQMX 6Q` 62m2`#�+?- "�m2`- �M/ aiB`M2` Ui?2 ǳuQmM; >2;2HB�MbǴ
Q7 J�`tǶb +`BiB[m2V- �HH i?�i r�b `2[mB`2/ 7Q` bQ+B�H +?�M;2 r�b 7Q` T2QTH2 iQ
+?�M;2 i?2B` pB2r Q7 i?2 rQ`H/X AM h?2 :2`K�M A/2QHQ;v- J�`t +QmMi2`2/ i?�i

h?2 `2H�iBQMb Q7 K2M- �HH i?2B` /QBM;b- i?2B` 72ii2`b �M/ i?2B` HBK@
Bi�iBQMb �`2 T`Q/m+ib Q7 i?2B` +QMb+BQmbM2bb (i?2`27Q`2) i?2 uQmM;
>2;2HB�Mb HQ;B+�HHv Tmi iQ K2M i?2 KQ`�H TQbimH�i2 Q7 2t+?�M;BM;
i?2B` T`2b2Mi +QMb+BQmbM2bb 7Q` (�MQi?2`) +QMb+BQmbM2bb- �M/ i?mb Q7
`2KQpBM; i?2B` HBKBi�iBQMbX h?Bb /2K�M/ iQ +?�M;2 +QMb+BQmbM2bb
�KQmMib iQ � /2K�M/ iQ BMi2`T`2i i?2 rQ`H/ BM � /Bz2`2Mi r�v- BX2X iQ
`2+Q;MBx2 Bi #v K2�Mb Q7 ?�pBM; � /Bz2`2Mi BMi2`T`2i�iBQMX U h?2
:2`K�M A/2QHQ;v - TX jeVX

6Q` J�`t i?Bb r�b �M mMi2M�#H2 TQbBiBQMX h?2 :2`K�M A/2QHQ;v T`QpB/2b i?2
KQbi /2i�BH2/ 2H�#Q`�iBQM Q7 ?BbiQ`B+�H K�i2`B�HBbK BM J�`tǶb r`BiBM;b- �++Q`/BM;
iQ r?B+? i?2 bQ+BQ@2+QMQKB+ +?�M;2 BM bQ+B2iv `2bmHiBM; 7`QK i?2 +`Bb2b T`QpQF2/
#v +QMi`�/B+iBQMb bm+? �b i?Qb2 +Bi2/ #v EH2BM +�MMQi #2 i?2 `2bmHi Q7 � +?�M;2 BM
+QMb+BQmbM2bb- #2+�mb2 +QMb+BQmbM2bb Bib2H7 Bb � T`Q/m+i Q7 ?BbiQ`vX q?BH2 J�`t
�;`22b i?�i � r?QH2b�H2 +?�M;2 BM +QMb+BQmbM2bb Bb M2+2bb�`v 7Q` ǳi?2 bm++2bb
Q7 i?2 +�mb2Ǵ- ?2 �`;m2b i?�i i?Bb +?�M;2 ǳ+�M QMHv i�F2 TH�+2 BM � T`�+iB+�H
KQp2K2Mi- � `2pQHmiBQMǴ Uh?2 :2`K�M A/2QHQ;v- TX eyVX h?2 +QMb+BQmbM2bb Q7
i?2 +H�bb };?iBM; 7Q` +?�M;2 +�M QMHv +QK2 �#Qmi BM i?2 T`Q+2bb Q7 i?2 `2pQHmiBQM
Bib2H7X

A7 (i?2) K�i2`B�H 2H2K2Mib Q7 � +QKTH2i2 `2pQHmiBQM �`2 MQi T`2b2Mi Ĝ
M�K2Hv- QM i?2 QM2 ?�M/ i?2 2tBbiBM; T`Q/m+iBp2 7Q`+2b- QM i?2 Qi?2`
i?2 7Q`K�iBQM Q7 � `2pQHmiBQM�`v K�bb- r?B+? `2pQHib MQi QMHv �;�BMbi
b2T�`�i2 +QM/BiBQMb Q7 i?2 2tBbiBM; bQ+B2iv- #mi �;�BMbi i?2 2tBbiBM;
ǳT`Q/m+iBQM Q7 HB72Ǵ Bib2H7- i?2 ǳiQi�H �+iBpBivǴ QM r?B+? Bi Bb #�b2/ Ĝ
i?2M Bi Bb BKK�i2`B�H 7Q` T`�+iB+�H /2p2HQTK2Mi r?2i?2` i?2 B/2� Q7
i?2 `2pQHmiBQM ?�b #22M 2tT`2bb2/ � ?mM/`2/ iBK2b �H`2�/vX UTX ekVX

6Q` EH2BM- i?2 2H�#Q`�iBQM �M/ i?2 +QKKmMB+�iBQM Q7 i?2 B/2� Ui?`Qm;? /2#�i2b
�M/ biQ`B2bV rBHH #2 2MQm;? 7Q` ?2` `2pQHmiBQM�`v KQp2K2Mi iQ +QK2 �#QmiX Ai
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/Q2b MQi b22K iQ #2 i?�i ǳ� `2pQHmiBQM�`v K�bbǴ Bb �Mvr?2`2 M2�` 2tBbiBM; BM
i?2 +QmMi`B2b r?2`2 i?Bb `2pQHmiBQM Bb M2+2bb�`v UBX2X i?2 +QmMi`B2b Q7 /2p2HQT2/
+�TBi�HBbKVX "mi Bi b22Kb +H2�` i?�i i?2 +QMi`�/B+iBQMb �`BbBM; Qmi Q7 i?2 Dmti�@
TQbBiBQM Q7 +HBK�i2 +?�M;2 rBi? �/p�M+2/ +�TBi�HBbK +�M QMHv H2�/ iQ KQ`2 �M/
KQ`2 +`Bb2b- #Qi? 2+QMQKB+ �M/ +HBK�iB+- �M/ i?�i i?2b2 +`Bb2b K�v H2�/ iQ i?2
7Q`K�iBQM Q7 i?2 `2pQHmiBQM�`v K�bbX "mi EH2BM Bb r`QM; iQ i?BMF i?�i ǳr2 rBHH
rBM #v �bb2`iBM; i?�i bm+? +�H+mH�iBQMb (Q7 ?mK�M HB72 pbX T`Q}i) �`2 KQ`�HHv
KQMbi`QmbǴ UTX 9e9VX LQ `2pQHmiBQM 2p2` +�K2 �#Qmi i?`Qm;? i?2 �bb2`iBQM Q7 �
7�+iX
EH2BM /Q2b b22K iQ mM/2`bi�M/ i?�i- /2bTBi2 Km+? Q7 ?2` T`Q;`�KK2 #2BM;
7`�K2/ �b ǳ/2K�M/bǴ- �i � ;Bp2M KQK2Mi- �+im�H TQr2` rBHH ?�p2 iQ #2 i�F2MX
A7 r2 �`2 r�i+?BM; 7Q` i?2 +QMi`�/B+iBQMb iQ b?�`T2M- 7Q` i?2 }M�H +`BbBb iQ +QK2
Ĝ �b Bi Kmbi +QK2 Ĝ i?2M i?2`2 Kmbi #2 T2QTH2 `2�/v MQi QMHv iQ ǳ/2#�i2 �M/
i2HH biQ`B2bǴ- i?Qm;? i?2`2 Bb � TH�+2 7Q` i?�i- �b i?2`2 Bb � TH�+2 7Q` 2p2`vi?BM; BM
EH2BMǶb #QQFX "mi i?2`2 Kmbi �HbQ #2 i?Qb2 r?Q �`2 T`2T�`2/ iQ `2+Q;MBx2 r?2M
i?2 KQK2Mi 7Q` i?2 b2Bxm`2 Q7 TQr2` ?�b �``Bp2/X h?Bb r�b- T2`?�Tb- G2MBMǶb
;`2�i2bi ;B7i, i?2 �#BHBiv iQ `2+Q;MBx2 i?2 ?BbiQ`B+�H KQK2Mi 7Q` r?�i Bi r�bX
AM �//BiBQM iQ � KQp2K2Mi HBF2 i?2 QM2 EH2BM 2MpBb�;2b @ +QKBM; #27Q`2 i?2
`2pQHmiBQM HBF2 CQ?M i?2 "�TiBbi Ĝ r2 b?QmH/ #2 HQQFBM; iQ i?2 2t�KTH2 Q7 G2MBM
BM i?2 `2�HK Q7 Q`;�MBx�iBQM �M/ i?2 T`�+iB+�H b2Bxm`2 Q7 TQr2`X q?2M 2p2M
MQM@*QKKmMBbib HBF2 L�QKB EH2BM `2+Q;MBx2 i?2 M22/ 7Q` `2pQHmiBQM- r?2M i?2
+`BbBb Q7 +HBK�i2 +?�M;2 Bb pBbB#H2 �M/ �TT�`2Mi BM Qm` 2p2`v/�v HBp2b- r?2M i?2
+QMi`�/B+iBQMb Q7 +�TBi�HBbK �`2 ?2B;?i2M2/ /�v #v /�v- T2`?�Tb i?2 H2bbQMb Q7
P+iQ#2` �`2 QM+2 KQ`2 `2H2p�MiX
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h?2 GB#`�`v �b J2/B�iBQM

kyRe@y9@yd

(h)?2 T`Q#H2K Q7 +QKKQ/BiB2b Kmbi MQi #2 +QMbB/2`2/ BM BbQH�iBQM
Q` 2p2M `2;�`/2/ �b i?2 +2Mi`�H T`Q#H2K BM 2+QMQKB+b- #mi �b i?2
+2Mi`�H- bi`m+im`�H T`Q#H2K Q7 +�TBi�HBbi bQ+B2iv BM �HH Bib �bT2+ibX ǳ
GmF�+b- ǳ_2B}+�iBQM �M/ i?2 *QMb+BQmbM2bb Q7 i?2 S`QH2i�`B�iXǴ

�M QmibB/2 Q#b2`p2` rQmH/ #2 7Q`;Bp2M 7Q` i?BMFBM; HB#`�`B�Mb?BT ?�b � +mHim`2
Q7 ?�M/`BM;BM;X Jm+? BMF ?�b #22M bT2Mi BM r`BiBM; �#Qmi +`BbBb- +?�M;2- i?2
7mim`2 Q7 HB#`�`B2b- i?2 +QMiBMm2/ `2H2p�M+2 UQ` MQiV Q7 bQK2i?BM; +�HH2/ ǳi?2
HB#`�`vǴX h?2 KQp2 7`QK � T?vbB+�H iQ � /B;Bi�H BM7Q`K�iBQM bT�+2 ?�b- Bi b22Kb-
+�HH2/ BMiQ [m2biBQM MQi QMHv i?2 +QMiBMm2/ pB�#BHBiv Q7 ǳi?2 HB#`�`vǴ #mi �HbQ
Bib +?�`�+i2`BbiB+bX ǳh?2 HB#`�`vǴ Bb MQi �M BMp2MiQ`v Q7 #QQFbX ǳh?2 HB#`�`vǴ Bb
MQ HQM;2` � T?vbB+�H bT�+2X _?2iQ`B+�HHv ǳi?2 HB#`�`vǴ i�F2b i?2 �TT2�`�M+2 Q7
� +QM+`2i2 i?BM;- �M/ QM2 Q7 i?2 `2�bQMb i?2 KQp2 iQ /B;Bi�H ?�b +�mb2/ bm+?
2tBbi2MiB�H �M;mBb? Bb i?�i r2 /Q MQi mM/2`bi�M/ ?Qr ǳi?2 HB#`�`vǴ KB;?i #2
`2T`2b2Mi2/ BM � /2+2Mi`�HBx2/- `2H�iBQM�H K�MM2`X h?2`2 �`2 K�Mv- iQ/�v- r?Q
�`2 2K#`�+BM; i?2 TQbbB#BHBiv Q7 i?2 MQM@T?vbB+�H HB#`�`v UT`BK�`BHv i?`Qm;? i?2
K2/B�iBM; K2i�T?Q` Q7 i?2 ;`�T? Q` i?2 b2K�MiB+ r2#V- #mi 2p2M i?Bb 2K#`�+2
Bb b22M �b QTTQbBiBQM�H- �b � i`�Mb7Q`K�iBQM Q7 i?2 T?vbB+�H HB#`�`vX q?2i?2`
i?Bb i`�Mb7Q`K�iBQM Bb � ;QQ/ Q` #�/ i?BM; Bb QT2M iQ Ub22KBM;Hv 2M/H2bbV /2#�i2X
"mi r?�i A r�Mi iQ i�HF �#Qmi ?2`2 Bb i?2 B/2� i?�i ǳi?2 HB#`�`vǴ �b � i?BM; /Q2b
MQi- �M/ M2p2` ?�b- 2tBbi2/X
AM ?Bb 2bb�v ǳ_2B}+�iBQM �M/ i?2 *QMb+BQmbM2bb Q7 i?2 S`QH2i�`B�iǴ- GmF�+b 7Q`@
KmH�i2b i?2 B/2� Q7 `2B}+�iBQM- r?B+? Bb i`�/BiBQM�HHv mM/2`biQQ/ �b +QKBM; 7`QK
62m2`#�+?Ƕb +`BiB[m2 Q7 *?`BbiB�MBiv i?`Qm;? i?2 K�i2`B�HBbK Q7 J�`tX 1bb2M@
iB�HHv- ǳ`2B}+�iBQMǴ Bb i?2 KBbi�FBM; 7Q` � +QM+`2i2 Q#D2+i � b2`B2b Q7 `2H�iBQMb?BTb
#2ir22M ?mK�M #2BM;bX 6Q` J�`t- i?2 T`Q#H2K Q7 i?2 `2B}+�iBQM Q7 +QKKQ/B@
iB2b r�b Q7 T`BK�`v BKTQ`i�M+2, i?2 rQ`F2` r?Q T`Q/m+2b +Q�ib /Q2b MQi K2`2Hv
T`Q/m+2 �M Q#D2+i i?�i bQK2QM2 +�M mb2 iQ F22T r�`K- #mi T`Q/m+2b �M Q#D2+i
r?B+? bi�M/b #2ir22M �M/ `2H�i2b K�Mv /Bz2`2Mi T2QTH2 BM /Bz2`2Mi FBM/b Q7
i`�Mb�+iBQMb, i?2 rQ`F2` ?2`b2H7- i?2 7�+iQ`v QrM2`- i?2 /Bbi`B#miQ`- i?2 `2i�BH2`-
i?2 Tm`+?�b2`- i?2 Tm`+?�b2`Ƕb 7�KBHv- 2i+- 2i+X AM ?�pBM; i?2 Q#D2+i bi�M/ BM
7Q` �HH i?2b2 `2H�iBQMb?BTb- i?2 `2H�iBQMb?BTb i?2Kb2Hp2b #2+QK2 ?B//2M #v i?2
Q#D2+iX
6Q` GmF�+b- ?Qr2p2`- i?2 T`Q+2bb Q7 `2B}+�iBQM �TTHB2/ MQi QMHv iQ +QKKQ/BiB2b-
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#mi iQ ǳ�HH bm#D2+iBp2 �M/ Q#D2+iBp2 T?2MQK2M�Ǵ BM +�TBi�HBbi bQ+B2iB2bX A rQmH/
HBF2 iQ bm;;2bi i?�i ǳi?2 HB#`�`vǴ Bib2H7 Bb � `2B}+�iBQM- � KvbiB}+�iBQM Q7 �M
Q#D2+iBp2 r?QH2 7Q` � M2irQ`F Q7 ?mK�M `2H�iBQMb i?�i- r?2M `2+Q;MBx2/ �b bm+?-
mMi�M;H2b �HH Q7 i?2 T`Q#H2Kb �bbQ+B�i2/ rBi? +?�M;2 �M/ i`�Mb7Q`K�iBQM- �M/
+H2�`b mT i?2 `2H�iBQMb?BT #2ir22M HB#`�`v rQ`F �M/ i?2 KQ/2`M- /B;Bi�H rQ`H/X
PM2 Q7 i?2 T`Q#H2Kb rBi? `2B}+�iBQM Bb i?�i i?2 Q#D2+iBp2 pBbBQM #2+QK2b i`�TT2/
BM � bBM;H2 �bT2+i- r?2M Bi +�M `2�HHv QMHv #2 mM/2`biQQ/ /B�H2+iB+�HHv- i?�i
Bb- +?�M;BM; Qp2` iBK2 �M/ BM `2H�iBQM iQ Qi?2` i?BM;bX "v �b+`B#BM; Q#D2+iBp2
+?�`�+i2`BbiB+b iQ � i?BM; +�HH2/ ǳi?2 HB#`�`vǴ r2 �ii2KTi iQ K�F2 Bi bi�iB+-
mM+?�M;BM;- bQ i?�i �b i?2 rQ`H/ +?�M;2b �`QmM/ Bi- Qm` mM/2`bi�M/BM; �M/
`2+Q;MBiBQM Q7 Bi #2+QK2 BM+`2�bBM;Hv +QMi`�/B+iQ`v Ui?2 TQbBiBQM BM r?B+? r2
}M/ Qm`b2Hp2b iQ/�vVX
�MQi?2` +QM+2Ti iQ bmTTQ`i i?Bb B/2� Q7 i?2 HB#`�`v �b bQ+B�H `2H�iBQM Bb i?�i Q7
K2/B�iBQMX C�K2bQM /2b+`B#2b i?2 +H�bbB+�H pB2r Q7 K2/B�iBQM �b i?2 ǳ/B�H2+iB+�H
i2`K 7Q` i?2 2bi�#HBb?K2Mi Q7 `2H�iBQMb?BTb #2ir22M (Ę) i?2 BMi2`M�H /vM�K+b Q7
i?2 TQHBiB+�H bi�i2 �M/ Bib 2+QMQKB+ #�b2Ǵ USQHBiB+�H lM+QMb+BQmb- TX jNV- �M/
A rQmH/ �`;m2 i?�i ǳi?2 HB#`�`vǴ U�b � M2tmb Q7 ?mK�M `2H�iBQMb?BTbV Q++mTB2b
Ĝ �M/ ?�b �Hr�vb Q++mTB2/ Ĝ � K2/B�iQ`v TQbBiBQM #2ir22M p�`BQmb 2+QMQKB+
`2�HBiB2b Ui?�i Bb- i?2 `2�HBiv Q7 +QKKQ/Biv T`Q/m+iBQMV �M/ bQ+BQ@TQHBiB+�H `2@
[mB`2K2MibX h?2 Tm#HB+ HB#`�`v �M/ i?2 �+�/2KB+ HB#`�`v /Bz2` BM T`2+Bb2Hv
r?�i �M/ ?Qr i?2v K2/B�i2 i?2b2 i2`Kb- #mi MQi BM i?2 7�+i Q7 #2BM; i?2Kb2Hp2b
K2/B�iBQMbX
hQ i�F2 i?2 �+�/2KB+ HB#`�`v }`bi- r2 Kmbi /Bb+mbb i?2 M2irQ`F Q7 2+QMQKB+
UT`BK�`BHv }M�M+B�HV `2H�iBQMb?BTb i?�i 2tBbi rBi?BM i?2 mMBp2`bBiv �i H�`;2X AM@
+QK2 BM i?2 7Q`K #Qi? Q7 imBiBQM �M/ ;`�Mib �HHQr bim/2Mib �M/ `2b2�`+?2`b iQ
T�`iB+BT�i2 �M 2/m+�iBQM�Hf`2b2�`+? �+iBpBiv r?B+? +H�BKb iQ #2 }M�M+B�HHv /Bb@
BMi2`2bi2/X h?2 HB#`�`vǶb `QH2 Bb iQ i�F2 � TQ`iBQM Q7 i?Bb BM+QK2 �M/ T`QpB/2
�++2bb iQ `2bQm`+2 �M/ b2`pB+2b r?B+? �`2 Tm`TQ`i2/Hv ǳ7`22ǴX h?2 B/2QHQ;v Q7
HB#`�`B�Mb?BT T`QpB/2b � b2i Q7 rQ`F2`b r?Q mM/2`bi�M/ i?2B` `QH2 �b 7�+BHBi�i@
BM; �++2bb iQ i?2b2 `2bQm`+2b �M/ b2`pB+2b rBi? �b 72r #�``B2`b Ui2+?MQHQ;B+�H-
BMi2HH2+im�H- }M�M+B�HV �b TQbbB#H2X h?2 HB#`�`v- i?mb- bi�M/b �b i?2 M2tmb Q7
`2H�iBQMb?BTb #2ir22M TQHBiB+B�Mb- p2M/Q`b Q7 HB#`�`v `2bQm`+2b �M/ i2+?MQHQ;v-
7�+mHiv- bim/2Mib- HB#`�`B�Mb- 2i+X Ai Bb i?2b2 `2H�iBQMb?BTb i?�i +QMbiBimi2 i?2 +Q`2
Q7 HB#`�`v rQ`FX ǳh?2 HB#`�`vǴ /Q2b MQi 2tBbi QmibB/2 Q` #2vQM/ i?Bb M2irQ`F Q7
`2H�iBQMb?BTbX 1p2M i?2 HB#`�`v +QHH2+iBQM b?QmH/ #2 b22M �b i?2 Q#D2+iB}+�iBQM
Q7 BM+`2�bBM;Hv 2tT2MbBp2 }M�M+B�H `2H�iBQMb?BTb #2ir22M � r?QH2 ?Qbi Q7 �;2MibX
h?2 7�+i i?�i �HH Q7 i?2b2 `2H�iBQMb?BTb �`2 `2B}2/ Bb T`2b2Mi BM i?2 H�M;m�;2 i?�i
r2 mb2, ǳr2 �`2 K�M�;BM; i?2 +QHH2+iBQMǴ- ǳr2 rQ`F 7Q` i?2 HB#`�`vǴ- ǳbim/2Mib
mb2 i?2 HB#`�`vǴ- 2i+X
am+? Bb i?2 ǳ`2B}2/Ǵ M�im`2 Q7 i?2 �+�/2KB+ HB#`�`v �b Bi bi�M/b BM kyRe- #mi r?�i
�`2 i?2 +QKKQ/Biv `2H�iBQMb?BTb i?�i i?2 HB#`�`v K2/B�i2b\ h?2 mMBp2`bBiv Bb
Q7i2M mM/2`biQQ/ �b �M BMbiBimiBQM i?�i T`QpB/2b �M 2/m+�iBQM �M/ Bb KQ`2 Q` H2bb
}M�M+B�HHv /BbBMi2`2bi2/X AM i`mi?- TQr2` �M/ T`2biB;2 Q7 i?Qb2 r?Q `mM mMBp2`@
bBiB2b Bb /2T2M/2Mi QM i?2 T`Q/m+iBQM Q7 +2`i�BM FBM/b Q7 +QKKQ/BiB2b UrQ`F2`b-
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#mBH/BM;bV- �b r2HH �b QM i?2 +B`+mH�iBQM Q7 KQM2v i?`Qm;? p�`BQmb ?�M/b �b T�`i
Q7 i?2 K�bbBp2 7`�m/ FMQrM �b i?2 }M�M+B�H b2+iQ` U�Mv BMp2biB;�iBQM BMiQ i?2
`2H�iBQMb?BT #2ir22M #�MFb- #mbBM2bb2b- /QMQ`b- �M/ mMBp2`bBiv #mBH/BM;b rBHH
2tTQb2 i?Bb T�`i Q7 i?2 7`�m/VX h?2 HB#`�`v Bib2H7 T�vb BMQ`/BM�i2 �KQmMib Q7
i?2 BM+QK2 Q7 i?2 mMBp2`bBiv iQ T`Bp�i2 p2M/Q`b Q7 HB#`�`v `2bQm`+2b �M/ i2+?MQH@
Q;v- #mi T`2b2Mib i?Qb2 `2bQm`+2b �M/ i?�i i2+?MQHQ;v �b ǳ7`22Ǵ iQ 7�+mHiv �M/
bim/2MibX h?2 �+�/2KB+ HB#`�`v i?2`2 K2/B�i2b #2ir22M �M �+�/2KB+ bvbi2K
r?B+? Bb 7mHHv BKTHB+�i2/ BM +QKKQ/Biv T`Q/m+iBQM �M/ }M�M+B�H +�TBi�HBbK �M/
� pBbBQM Q7 i?2 mMBp2`bBiv �b �Hi`mBbiB+ �M/ 2MHB;?i2MBM;X h?2 K2/B�iBQM Bb �BK2/
T`BK�`BHv �i bim/2Mi �M/ 7�+mHiv TQTmH�iBQM r?Q T`QpB/2 � H�`;2 T�`i Q7 #Qi?
i?2 BM+QK2 �M/ i?2 H�#Qm` Q7 i?2 mMBp2`bBivX h?2 HB#`�`v- BM i?2 2M/- KvbiB}2b Q`
?B/2b i?2 `2�H 2+QMQKB+ `2H�iBQMb?BTb #2ir22M �HH i?2 �;2Mib r?Q �`2 +QMM2+i2/
iQ BiX
h?2 bBim�iBQM 7Q` i?2 Tm#HB+ HB#`�`v Bb bHB;?iHv /Bz2`2MiX Sm#HB+ HB#`�`B2b i2M/
iQ #2 #`�M+?2b Q7 i?2 +�TBi�HBbi bi�i2 U+Biv ;Qp2`MK2Mi- +QmM+BHb- 2i+V- �M/ T�`i
Q7 i?2 KvbiB}+�iBQM Q7 i?2 +�TBi�HBbi bi�i2 Bb MQi QMHv iQ �TT2�` /BbBMi2`2bi2/-
#mi iQ �TT2�` iQ T`QpB/2 bQ+B�H b2`pB+2b �M/ BM+`2�b2 i?2 Tm#HB+ ;QQ/X >Qr2p2`-
i?2v Kmbi �HbQ K�BMi�BM i?2 +mHim`�H HQ;B+ Q7 +�TBi�HBbK �KQM; i?2 ;2M2`�H TQT@
mH�iBQMX Sm#HB+ HB#`�`B2b- i?2M- TH�v i?2 `QH2 MQi QMHv Q7 b22KBM; iQ T`QpB/2 �
/BbBMi2`2bi2/- 2MHB;?i2M2/ Tm#HB+ b2`pB+2- #mi �HbQ iQ T`QT mT B/2�b Q7 i?2 p�Hm2
Q7 2Mi2`i�BMK2Mi- Q7 +QMbmK2` +?QB+2X A`QMB+�HHv- i?2 7`22 T`QpBbBQM Q7 TQTmH�`
+QKKQ/BiB2b i?`Qm;? i?2 Tm#HB+ HB#`�`v BM+`2�b2b i?2 72iBb?Bb�iBQM Q7 i?Qb2 +QK@
KQ/BiB2b- i?`Qm;? BKTHB+Bi �TT`Qp�H �M/ `2+QKK2M/�iBQM #v �M �mi?Q`Bi�iBp2-
i`mbirQ`i?v bQm`+2X h?2 `2H�iBQMb?BTb Q#D2+iB}2/ BM ǳi?2 Tm#HB+ HB#`�`vǴ �`2
7�B`Hv bBKBH�` iQ i?Qb2 Q7 i?2 �+�/2KB+ HB#`�`v- #mi i?2 2+QMQKB+ `2�HBiv �M/
B/2QHQ;B+�H bi`m+im`2b K2/B�i2/ #v Bi �`2 bHB;?iHv /Bz2`2MiX
>Qr +�M `2+Q;MBxBM; �M/ 2tTQbBM; i?2 `2B}+�iBQM Q7 HB#`�`B2b �M/ i?2 K2/B�iBQMb
i?2v mT?QH/ ?2HT mb BM /2�HBM; rBi? i?2 2+QMQKB+- bQ+B�H- �M/ i2+?MQHQ;B+�H
+?�M;2b r2 �`2 +m``2MiHv BM i?2 KB/bi Q7\ h?2 �Mbr2` K�v HB2 BM i?2 +QM+2Ti Q7
?2;2KQMv i�F2M 7`QK :`�Kb+B �M/ G2MBMX 6Q` G2MBM- �M/ 7Q` K�Mv bQ+B�HBbib Q7
i?2 RNi? �M/ 2�`Hv ir2MiB2i? +2Mim`v- +�TBi�HBbi /QKBM�iBQM r�b i?2 /QK�BM Q7
i?2 bi�i2- �M/ +Q2`+BQM r�b T`2/QKBM�MiHv 2z2+i2/ i?`Qm;? bi�i2 pBQH2M+2X G2MBM
K�BMi�BM2/- ?Qr2p2`- i?�i BM Q`/2` 7Q` i?2 T`QH2i�`B�i iQ H2�/ �HH Q7 _mbbB�Ƕb
2tTHQBi2/ BMiQ `2pQHmiBQM- i?2 T`QH2i�`B�i M22/2/ iQ �+?B2p2 ǳ?2;2KQMvǴ Qp2`
i?2 Qi?2` 2tTHQBi2/ +H�bb2bX "v i?Bb K2�Mi i?�i i?2 T`QH2i�`B�i ?�/ iQ `2+Q;MBx2
i?2 M22/b �M/ BMi2`2bib Q7 i?2 Qi?2` +H�bb2b �M/ BM+Hm/2 i?2 b�iBb7�+iBQM Q7 i?Qb2
M22/b BM Bib QrM TQHBiB+�H T`Q;`�KK2X
:`�Kb+B Qz2`2/ � #`Q�/2` �M/ KQ`2 Mm�M+2/ pB2r Q7 ?2;2KQMvX 6Q` ?BK- BM
�//BiBQM iQ i?2 T`QH2i�`B�i BM i?2 `2pQHmiBQM�`v KQp2K2Mi- i?2 /QKBM�Mi +H�bb
�HbQ 2t2`+Bb2/ ?2;2KQMv- BM i?2 7Q`K Q7 +mHim`�H- BMi2HH2+im�H- �M/ B/2QHQ;B+�H
p�Hm2b �M/ MQ`KbX h?2 r�vb T2QTH2 +QM/BiBQM2/ iQ i?BMF �#Qmi �M/ �+i BM
bQ+B2iv r2`2 +QM/BiBQM2/- MQi /B`2+iHv +Q2`+2/- i?`Qm;? bi�i2 BMbiBimiBQMb HBF2
b+?QQHb- +?m`+?2b- �M/ TQHBiB+�H T`Q;`�KK2b UiQ/�v r2 rQmH/ �// K�`F2iBM;-
T`Q72bbBQM�H bTQ`ib- �M/ 2Mi2`i�BMK2Mi iQ i?Bb HBbiVX h?2 HB#`�`v- #Qi? Tm#HB+ �M/
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�+�/2KB+- �HbQ Q++mTv bT�+2b rBi?BM i?Bb M2irQ`F Q7 bi�i2 +QMi`QH Q7 +mHim`2X
PM2 Q7 i?2 +Q/2@rQ`/b 7Q` ?2;2KQMB+ BMbiBimiBQMb Bb ǳi`mbiǴc HB#`�`B2b- +?m`+?2b-
b+?QQHb- mMBp2`bBiB2b Ĝ i?2b2 BMbiBimiBQMb �`2 b22M �b #2�`2`b Q7 Tm#HB+ i`mbi BM
r�vb i?�i i?�i KQ`2 /B`2+iHv +Q2`+Bp2 Q` TQHBiB+�H BMbiBimiBQMb UHBF2 i?2 TQHB+2
Q` i?2 a2M�i2V �`2 MQiX J�Mv �`iB+H2b ?�p2 #22M r`Bii2M �#Qmi i?2 T2`+2Bp2/
i`mbirQ`i?BM2bb Q7 HB#`�`B2b UirQ 2t�KTH2b ?2`2 �M/ ?2`2 VX h?Bb TQbBiBQM Q7
i`mbi BM/B+�i2b iQ K2 i?�i HB#`�`B2b �`2 BM/22/ ?2;2KQMB+ BMbiBimiBQMb- K2/B�iBM;
#2ir22M bi�i2 TQr2` �M/ i?2 +mHim`2 Q7 +BiBx2MbX
"mi ?2;2KQMv Bb � /B{+mHi i?BM; iQ +QMi`QH �M/ K�BMi�BM- /m2 BM MQ bK�HH T�`i-
iQ i?2 7�+i i?�i 2t2`+BbBM; bi�i2 pBQH2M+2 �;�BMbi +mHim`�H BMbiBimiBQMb /2bi`Qvb
i?2 ?2;2KQMB+ 2z2+iBp2M2bb Q7 i?2 BMbiBimiBQMb- r?BH2 TQi2MiB�HHv BM+`2�bBM; BiǶb
+mHim`�H p�Hm2 Ur?B+?- �b `2+2Mi M2rb Qmi Q7 _mbbB� ?�b b?QrM- /Q2b MQi T`2p2Mi
i?2 mb2 Q7 bi�i2 7Q`+2 2MiB`2HvVX >2;2KQMB+ bT�+2b �HbQ `2[mB`2 i?2 rQ`F Q7 BMi2H@
H2+im�Hb BM Q`/2` iQ 7mM+iBQM- �M/ BMi2HH2+im�Hb- iQQ- �`2 MQi mbm�HHv �K2M�#H2 iQ
i?2 mbm�H +?�MM2Hb Q7 bi�i2 7Q`+2X >2;2KQMB+ BMbiBimiBQMb- i?2M- ivTB+�HHv TQb@
b2bb � bK�HH �KQmMi Q7 TH�v- BM/22/ `2[mB`2 Bi 7Q` i?2B` ?2;2KQMB+ 7mM+iBQM iQ #2
7mH}HH2/X "mi i?Bb /Q2b MQi K2�M i?�i HB#`�`B2b- b+?QQHb- 2i+- �`2 �miQK�iB+�HHv
bT�+2b Q7 TQi2MiB�H 7`22/QK 7`QK +mHim`�H /QKBM�iBQMX �b K2/B�iBQMb- i?2 +?�`@
�+i2`BbiB+ Q7 bm+? bT�+2b +�M QMHv #2 /`Bp2M #v i?2 �iiBim/2b- +QMb+BQmbM2bb- �M/
rQ`F Ĝ BM/22/ i?2 p2`v bQ+B�H `2H�iBQMb Ĝ Q7 i?Qb2 r?Q rQ`F BM i?2 HB#`�`v �M/
i?Qb2 r?Q mb2 BiX hQ �Mbr2` i?2 [m2biBQM Q7 ?Qr `2+Q;MBxBM; �M/ 2tTQbBM; i?2
`2B}+�iBQM Q7 HB#`�`B2b �M/ i?2 K2/B�iBQMb i?2v mT?QH/ ?2HT mb BM /2�HBM; rBi?
2+QMQKB+- bQ+B�H- �M/ i2+?MQHQ;B+�H +?�M;2b- r2 ?�p2 iQ `2+Q;MBx2 MQi QMHv i?2
?2;2KQMB+ TQbBiBQM Q7 HB#`�`B2b- r2 ?�p2 iQ mM/2`bi�M/- BM i?2 }`bi TH�+2- i?�i i?2
`2B}+�iBQM Q7 HB#`�`B2b +2K2Mib +mHim`�H /QKBM�iBQM �M/ Kmbi #2 `2bBbi2/X PM+2
i?2 BMi2HH2+im�H `2bBbi�M+2 iQ QM2 FBM/ Q7 `2B}+�iBQM i�F2b ?QH/- Bi +�M TQi2MiB�HHv
#2 2ti2M/2/ iQ +Qp2` i?2 `2B}+�iBQM Q7 �HH Qi?2` `2H�iBQMb- �M/ 2p2Mim�HHv i?2
`2B}+�iBQM Q7 i?2 +QKKQ/Biv Bib2H7X "mi i?2 HB#`�`v �b K2/B�iBQM `2[mB`2b i?�i
HB#`�`v rQ`F2`b +QMb+BQmbHv `2+Q;MBx2 i?2Kb2Hp2b �b rQ`FBM; rBi?BM ?2;2KQMB+
BMbiBimiBQMb- �b bmTTQ`iBM; i?2 /QKBM�Mi +mHim`2 �M/- BM i?2 2M/- bi�i2 TQr2`-
+Q2`+BQM- �M/ 2tTHQBi�iBQMX PMHv #v #2BM; p2`v +H2�` rBi? Qm`b2Hp2b �#Qmi i?�i
+�M r2 QT2M mT i?2 KBMmb+mH2 bT�+2 7Q` `2bBbi�M+2 BM?2`2Mi BM ?2;2KQMB+ BMbiB@
imiBQMb- �M/ i?2 /Q i?2 rQ`F Q7 r?B+? HB#`�`B2b �`2- A #2HB2p2- +�T�#H2X h?Bb
rQ`F +�M QMHv #2 mM/2`i�F2M iQ;2i?2` Ĝ HB#`�`v rQ`F2`b �M/ mb2`b- MQ H2�/2`b-
MQ 7QHHQr2`b Ĝ BM Q`/2` iQ #2 �#H2 iQ i?BMF �M �Hi2`M�iBp2 Ĝ �Mv �Hi2`M�iBp2 Ĝ iQ
i?2 +mHim`�H /QKBM�Mi Q7 +�TBi�HBbK BM i?2 kRbi +2Mim`vX
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P`;�MBx�iBQM�H ai`m+im`2 �M/ ǵ.2KQ+`�iB+
*2Mi`�HBbKǶ

kyRe@y8@yk

A rQmH/ HBF2 iQ T`QTQb2 � i?Qm;?i@2tT2`BK2MiX _�i?2` i?�M i?2 iQT@/QrM- +2M@
i`�HBx2/ HB#`�`v Ĝ 2Bi?2` �+�/2KB+ Q` Tm#HB+ Ĝ BM r?B+? /2+BbBQMb �`2 K�/2 #v
� 7mM/BM; Q`;�MBx�iBQM �M/ BKTH2K2Mi2/ #v HB#`�`v rQ`F2`b `2bTQMbB#H2- mHiB@
K�i2Hv- iQ � +?B27 HB#`�`B�Mc r?�i B7 `�i?2` i?�M i?Bb Q`;�MBx�iBQM�H bi`m+im`2-
HB#`�`B2b r2`2 Q`;�MBx2/ BMbi2�/ QM � 72/2`�i2/ KQ/2H Q7 b2H7@Q`;�MBxBM; mMBib-
+QKBM; iQ;2i?2` BM H�`;2` +QKKBii22b �b �TT`QT`B�i2 BM Q`/2` iQ 7mH}HH i?2 K�M@
/�i2 Q7 i?2 HB#`�`v �M/ T2`7Q`K i?2 rQ`F `2[mB`2/ Q7 HB#`�`v rQ`F2`b BM � bi�i2
Q7 7mHH i`�MbT�`2M+v �M/ +QHH2;B�H- #QiiQK@mT- /2+BbBQM@K�FBM;X
h?2 i2`K ǳ/2KQ+`�iB+ +2Mi`�HBbKǴ Bb � p2t2/ QM2X PM i?2 QM2 ?�M/ Bi `272`b iQ
bi`B+i T�`iv /Bb+BTHBM2 BM r?B+? /Bb+mbbBQM �KQM; T�`iv K2K#2`b b?�HH #2 7`22
�M/ mM72ii2`2/ #27Q`2 � /2+BbBQM ?�b #22M i�F2M- r?BH2 �HH K2K#2`b �`2 2tT2+i2/
iQ �#B/2 #v i?2 T�`ivǶb /2+BbBQM QM+2 i?2 /2+BbBQM ?�b #22M K�/2X

G2MBMǶb pBbBQMĘ r�b Q7 � S�`iv #mBHi 7`QK #2HQr mTr�`/b rBi? i?2
?B;?2` Q`;�Mb /2`BpBM; i?2B` TQr2`b 7`QK- �M/ /B`2+iHv �++QmMi�#H2
iQ- i?2 HQr2` QM2bX h?2`2 +QmH/- BM i?Bb Q`;�MBb�iBQM�H 7`�K2rQ`F-
#2 MQ [m2biBQM Q7 i?2 *2Mi`�H *QKKBii22 Q` *2Mi`�H P`;�M BbbmBM;
B``27`�;�#H2 /B`2+iBQMbX �Hr�vb �M/ �i �HH iBK2b /2KQ+`�iB+ +2Mi`�H@
BbK- BM G2MBMǶb +QM+2TiBQM �i i?Bb iBK2- 2Mi�BH2/ i?2 `B;?i Q7 /Bbb2Mi,
Bi ǵBKTHB2b mMBp2`b�H �M/ 7mHH 7`22/QK iQ +`BiB+Bb2- bQ HQM; �b i?Bb /Q2b
MQi /Bbim`# i?2 mMBiv Q7 � /2}MBi2 �+iBQMǶX UL2BH >�`/BM;- G2MBMǶb
SQHBiB+�H h?Qm;?i- pX R- kjkVX

PM i?2 Qi?2` ?�M/- >�`/BM; b?Qrb i?�i G2MBMǶb 7Q+mb +?�M;2/ /m`BM; �M/ �7i2`
i?2 }`bi rQ`H/ r�` �M/ i?2 `2pQHmiBQMb Q7 RNRd- KQpBM; 7`QK [m2biBQMb Q7 T�`iv
bi`m+im`2 �M/ /Bb+BTHBM2 iQ � KQ`2 1m`QT2�M QmiHQQF �M/ BMp2biB;�iBQM BMiQ i?2
bi`m+im`2 Q7 }M�M+2 +�TBi�HBbK �M/ i?2 bi�i2

6Q` ;QQ/ `2�bQM i?2`27Q`2 G2MBM- /m`BM; i?Bb T2`BQ/- M2p2` �TTHB2/
?Bb B/2� Q7 /2KQ+`�iB+ +2Mi`�HBbK iQ i?2 S�`iv Ĝ i?2 S�`iv r�b b2H@
/QK K2MiBQM2/ BM ?Bb r`BiBM;b �i i?Bb iBK2X h?2 B/2� r�b- `�i?2`-
�TTHB2/ iQ i?2 `2H�iBQMb #2ir22M i?2 KmHiB7Q`K +QKKmM2b r?B+? i?2
`2pQHmiBQM ?�/ i?`QrM mT �M/ i?2 pQHmMi�`v 72/2`�iBQM Q7 /Bz2`2Mi
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M�iBQM�H ;`QmTBM;bX �Hr�vb Bi BMbBbi2/ mTQM i?2 miKQbi HQ+�H BM/2@
T2M/2M+2 Q` �miQMQKv �M/ i?2 rB/2bi TQbbB#H2 p�`B2iv Q7 i?2 7Q`Kb
Q7 b2H7@�/KBMBbi`�iBQMX UpX k- Rd3V

6QHHQrBM; J�`t- >�`/BM; �`;m2b- G2MBMǶb pB2r Q7 i?2 bQ+B�HBbi bi�i2 r2Mi 7`QK
i?2 K�bbBp2 +2Mi`�HBx�iBQM Q7 AKT2`B�HBbK iQ � 72/2`�iBQM Q7 bK�HH +QKKmM2b
#�b2/ QM i?2 S�`Bb *QKKmM2 �M/ i?2 aQpB2ib- r?B+? �`Qb2 BM ai S2i2`b#m`; �M/
JQb+Qr BM RNy8 �M/ RNRdX G2MBMǶb pB2r Q7 /2KQ+`�iB+ +2Mi`�HBbK �i i?Bb iBK2
r�b #�b2/ QM i?2 /2KQ+`�iB+ aQpB2ib +QKBM; iQ;2i?2` pQHmMi�`BHv BM +2Mi`�HBx2/
Q`;�MBx�iBQMb r?2`2 M2+2bb�`v �M/ �TT`QT`B�i2X

AM i?Bb ;mBb2 i?2 r?QH2 T�ii2`M Q7 r?�i r�b H�i2` iQ #2 +�HH2/ /2KQ@
+`�iB+ +2Mi`�HBbK Bb [mBi2 BMp2`i2/X AMBiB�iBp2 +H2�`Hv `2bib rBi? i?2
HQ+�H +QKKmM2b- i?2B` �;`22K2Mi iQ Tm`bm2 +QKKQM ;Q�Hb Bb pQHmM@
i�`v- i?2 +2Mi`2 Kmbi M2p2` BKTQb2 Bib rBHH QM i?2 HQ+�HBiB2b 7Q`- �b
r2 ?�p2 b22M- i?2 pBi�HBiv Q7 i?2 bQ+B�HBbi T`QD2+i- BM/22/ Bib r?QH2 pB@
�#BHBiv- `2bib mTQM i?2 rB/2bi p�`B2iv- i?2 #`Q�/2bi 2tT2`BK2Mi�iBQM
rBi? /Bz2`BM; 7Q`Kb Q7 b2H7@�/KBMBbi`�iBQMX h?2 `QH2 Q7 i?2 +2Mi`�H
�/KBMBbi`�iBQM Bb K2`2Hv iQ ?2HT +H2�` i?2 T�i? Q7 K�bb +`2�iBpBiv Q7
i?2 Q#bi�+H2b Bi 2M+QmMi2`bX Up kX- RdjVX

q?�i G2MBM Bb T`QTQbBM; ?2`2 Bb MQi?BM; b?Q`i Q7 i?2 �#QHBiBQM Q7 i?2 +2Mi`�HBx2/
M�iBQM�H bi�i2 i?�i UBM 1m`QT2V /2p2HQT2/ Qmi Q7 i?2 +QHH�Tb2 Q7 i?2 _QK�M
2KTB`2 �M/ i?2 bi`m;;H2b Q7 2KTB`2b Q7 i?2 KB//H2 �;2b- �M/ r2`2 K�/2 BMpBQH�#H2
BM i?2 i`2�iB2b #�+F2/ #v KBHBi�`v TQr2` Q7 i?2 R3i? �M/ RNi? +2Mim`B2b- �M/ ?�/
`2�+?2/ r?�i G2MBM +QMbB/2`2/ Bib ?B;?2bi 7Q`K BM i?2 AKT2`B�HBbi bi�i2b BM i?2
T2`BQ/ H2�/BM; mT iQ i?2 }`bi rQ`H/ r�`X AMbi2�/ Q7 +2Mi`�HBx2/ �/KBMBbi`�iBQM
�M/ BM~m2M+2 �M/ TQr2` ~QrBM; /QrM 7`QK i?2 iQT- G2MBM 2MpBb�;2/ � pQHmMi�`v
72/2`�iBQM Q7 b2H7@Q`;�MBxBM; +QKKmM2b +QKBM; iQ;2i?2` �i ?B;?2` �M/ ?B;?2`
H2p2Hb �b M2+2bb�`v BM Q`/2` iQ �++QKTHBb? i?2 i�bFb i?�i `2[mB`2/ i?�i H2p2H Q7
Q`;�MBx�iBQMX
GB#`�`v Q`;�MBx�iBQM�H bi`m+im`2b- HBF2 KQbi Q`;�MBx�iBQM�H bi`m+im`2b- KB``Q` i?2
bi`m+im`2 �M/ TQr2` ~Qrb Q7 i?2 +�TBi�HBbi bi�i2- QMHv i?2v i2M/ iQ /Q bQ rBi?@
Qmi 2p2M i?2 HBT@b2`pB+2 T�B/ iQ /2KQ+`�+v i?`Qm;? i?2 K2+?�MBbK Q7 2H2+iBQMbX
AM bQK2 HB#`�`B2b- +QHH2;B�H ;Qp2`M�M+2 T`QpB/2b � +QmMi2`p�BHBM; 7Q`+2 `2bBbiBM;
+2Mi`�HBx2/- iQT@/QrM- /2+BbBQM K�FBM;- #mi �b _2pBii �M/ GmvF ?�p2 b?QrM-
+QHH2;B�H ;Qp2`M�M+2- 2p2M r?2`2 Bi 2tBbib- i2M/b iQ #2 p�`B�#Hv �M/ BKT2`72+iHv
�TTHB2/X

� `2pB2r Q7 i?2 M2�`Hv 9y@v2�` ?BbiQ`v Q7 HB#`�`v +QmM+BHb BM *�M�@
/B�M �+�/2KB+ HB#`�`B2b bm;;2bib i?�i i?2 +QHH2;B�H ;Qp2`M�M+2 KQ/2H
2M/Q`b2/ #v *�lh Bb T2`?�Tb bQK2i?BM; 7Q` �+�/2KB+ HB#`�`B2b iQ
�bTB`2 iQ- `�i?2` i?�M bQK2i?BM; i?�i Bb +m``2MiHv 2tT2`B2M+2/X

AM Tm#HB+ HB#`�`B2b- Q7 +Qm`b2- �Mvi?BM; HBF2 +QHH2;B�H ;Qp2`M�M+2 Bb MQi 2p2M QM
i?2 �;2M/�X
q?BH2 BM/BpB/m�H HB#`�`B�Mb BM �/KBMBbi`�iBp2 Q` K�M�;2`B�H TQbBiBQMb K�v i`v iQ

k



7Qbi2` �M/ bmTTQ`i /2+BbBQM@K�FBM; +QKBM; mT 7`QK i?2 `�MF@�M/@}H2- 7mM/�K2M@
i�HHv i?2 /2+BbBQMb Q7 i?2 mMBp2`bBiv �/KBMBbi`�iBQM- T`QpQbi- �M/ +?B27 HB#`�`B�M-
i2M/ iQ #2 K�/2 rBi? HBiiH2 Q` MQ +QMbmHi�iBQM Q` i`�MbT�`2M+vX *?B27 HB#`�`B@
�Mb- r?2i?2` BM �+�/2KB+ Q` Tm#HB+ HB#`�`B2b- �`2 `2bTQMbB#H2 iQ i?2B` #Q�`/b 7Q`
BKTH2K2MiBM; +2`i�BM FBM/b Q7 /2+BbBQMb �M/ T`Q;`�KK2bX
hQ `2im`M iQ i?2 i?Qm;?i@2tT2`BK2Mi- i?2M, +�M r2 2MpBb�;2 �M Q`;�MBx�iBQM�H
bi`m+im`2 �KQM; HB#`�`B2b r?B+? BKTH2K2Mib G2MBMǶb H�i2` pBbBQM Q7 /2KQ+`�iB+
+2Mi`�HBbKX q?�i B7 HB#`�`v mMBib U#`�M+?2b- /2T�`iK2MibV ?�/ MQ mMBi ?2�/-
#mi Q`;�MBx2/ i?2Kb2Hp2b BM Q`/2` iQ �++QKTHBb? i?2 rQ`F i?�i M22/b iQ #2 /QM2X
>Qr- i?2M- Bb i?2 rQ`F iQ #2 /QM2 /2+B/2/ QM\ AK�;BM2- i?2M- i?�i i?2b2 b2H7@
Q`;�MBxBM;- �miQMQKQmb mMBib +�K2 iQ;2i?2` BM Q`/2` iQ /2+B/2 T`2+Bb2Hv i?Qb2
[m2biBQMbX h?2 HB#`�`v rQ`F2`b r?Q �ii2M/ i?2b2 KmHiB@mMBi +QKKBii22b rQmH/
#2 2H2+i2/ �M/ ;Bp2M i?2 `2bTQMbB#BHBiv 7Q` `2T`2b2MiBM; i?2 pB2rb Q7 i?2 mMBib
�M/ +QKKBiiBM; i?2 mMBi iQ �++QKTHBb?BM; i?2 rQ`F /2+B/2/ QM �i i?Bb +2Mi`�H
H2p2HX h?2 BKTQ`i�Mi i?BM; BM i?Bb i?Qm;?i 2tT2`BK2Mi Bb i?Bb, i?�i i?2 mMBib
i?2Kb2Hp2b �`2 b2H7@Q`;�MBxBM; �M/ /2KQ+`�iB+- �M/ i?�i bm+? +2Mi`�H +QKKBii22b
i?�i +QK2 BMiQ #2BM; �`Bb2 Qmi Q7 i?2 pQHmMi�`v �bbQ+B�iBQM Q7 mMBib rBi? � b?�`2/
mM/2`bi�M/BM; Q7 i?2 rQ`F i?2v �`2 i?2`2 iQ /QX AM i?Bb 7Q`K Q7 Q`;�MBx�iBQM-
i?2M- � HB#`�`v rQ`F2` KB;?i #2 bBKBH�`Hv 2H2+i2/ iQ `2T`2b2Mi i?2 HB#`�`v iQ i?2
T`QpQbi- Q` +Biv +QmM+BH- Q` r?B+?2p2` H�`;2` Q`;�MBx�iBQM 7mM/b i?2 HB#`�`vX h?Bb
HB#`�`v rQ`F2`- HBF2 �HH +QKKBii22 /2H2;�i2b- +QmH/ #2 /2KQ+`�iB+�HHv `2+�HH2/X
h?2 ǳ?mK�M M�im`2Ǵ �`;mK2Mi rBHH MQ /Qm#i #2 `�Bb2/ ?2`2c i?�i ?mK�M #2BM;b
�`2 BM?2`2MiHv H�xv �M/ ?2M+2 bQK2 rBHH rQ`F KQ`2 i?�M Qi?2`b BM i?2b2 b2H7@
;Qp2`MBM; +QKKmM�H mMBibc i?�i ?mK�M #2BM;b ǳDmbi �`2MǶi HBF2 i?�iǴX A +QmH/
`2bTQM/ iQ i?Bb +`BiB+BbK i?2Q`2iB+�HHv Q` i?`Qm;? ?BbiQ`B+�H DmbiB}+�iBQMX "mi Bi
Bb bBKTH2` iQ `2KBM/ +`BiB+b Q7 bQK2i?BM; 2Hb2 G2MBM b�B/ U[mQiBM; ai S�mHV, ǳ?2
r?Q /Q2b MQi rQ`F- /Q2b MQi 2�iǴ- r?B+? bQmM/b ?�`b?- #mi bBKTHv `2KQp2b i?2
KvbiB}+�iBQM Q7 ?mK�M H�#Qm` mM/2` +�TBi�HBbK �M/ QT2MHv `2Bi2`�i2b �M 2i2`M�H
i`mi? Q7 ?mK�M HB72X
A �K MQi T`QTQbBM; i?Bb /2KQ+`�iB+@+2Mi`�HBbi KQ/2H �b bQK2i?BM; r2 +QmH/
72�bB#Hv BKTH2K2Mi BM i?2 b?Q`i@i2`K- Q` T2`?�Tb �i �HH mM/2` i?2 +m``2Mi KQ/2
Q7 T`Q/m+iBQM- #mi A i?BMF i?�i #2�`BM; �Hi2`M�iBp2 KQ/2Hb Q7 bQ+B�H Q`;�MBx�iBQM
BM KBM/ +�M #2 mb27mH �b r2 7�+2 mT iQ T`Q#H2Kb- #B; Q` bK�HH- BM Qm` +m``2Mi
Q`;�MBx�iBQM�H bi`m+im`2bX
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Sm#HB+ GB#`�`B2b- >BbiQ`v- �M/ i?2 ai�i2

kyRe@y8@Ry

h?2 mbm�H 7�i2 Q7 i?2 Q#D2+i Q7 M2r ?BbiQ`B+�H +`2�iBpBiv Bb iQ #2
KBbi�F2M 7Q` i?2 `2THB+� Q7 QH/2` �M/ 2p2M Q#bQH2i2 7Q`Kb Q7 bQ+B�H HB72
iQ r?B+? i?2 M2r BMbiBimiBQMb K�v #2�` � +2`i�BM bBKBH�`BivX UJ�`t-
[mQi2/ BM G2MBM- h?2 ai�i2 �M/ _2pQHmiBQM- 9NV

CQ?M S�i2K�M- *1P Q7 h?mM/2` "�v Sm#HB+ GB#`�`v- BM ?Bb �`iB+H2f#HQ;@TQbi BM
PT2M a?2H7 Bb MQi r`QM; iQ b22 i?2 Q`B;BMb Q7 i?2 Tm#HB+ HB#`�`v HB2 BM bi`m+im`2b
Q7 bQ+B�H +QMi`QHX "mi ?2 i�F2b i?Bb iQ #2 bQK2 FBM/ Q7 �iQKB+ 7�+i- 2i2`M�H �M/
BM/2T2M/2Mi- #2�`BM; MQ `2H�iBQM iQ �Mv Qi?2` 7�+ibX �HBbi�B` "H�+F- BM ?Bb L2r
>BbiQ`v Q7 i?2 1M;HBb? Sm#HB+ GB#`�`v URNNeV �M/ ?Bb rQ`F +QMM2+iBM; Tm#HB+
HB#`�`B2b iQ i?2 +QM+2Ti Q7 ǳbQ+B�H ?v;B2M2Ǵ Uǳh?2 GB#`�`v �b *HBMB+Ǵ- kyy8V ?�b
+`2�i2/ � +QMpBM+BM; �`;mK2Mi �;�BMbi i?2 B/2� Q7 Tm#HB+ HB#`�`B2b �b �;2Mib Q7
2MHB;?i2MK2Mi Q` T`Q;`2bbX
>Qr2p2`- i?2 B/2� i?�i Tm#HB+ HB#`�`B2b ?�p2 ǳMQi +?�M;2/ 7mM/�K2Mi�HHvǴ BM
i?2 H�bi +2Mim`v �M/ � ?�H7- r?BH2 b22KBM; iQ H2�/ iQ � ǳ?BbiQ`B+�H �M�HvbBbǴ Q7
Tm#HB+ HB#`�`B2b BM i?2 q2bi2`M rQ`H/- BM 7�+i B;MQ`2b i?2 `2�HBiv Q7 ?BbiQ`v Bib2H7X
AM i?2 }`bi TH�+2- Bi Bb T�i2MiHv �#bm`/ i?�i �Mv T?2MQK2M� /Q2b MQi +?�M;2
Qp2` iBK2- #mi BM i?2 b2+QM/ TH�+2- �M/ KQ`2 BKTQ`i�MiHv- S�i2K�MǶb pB2r Q7
i?2 Tm#HB+ HB#`�`v b22b Bi �b bQK2?Qr BM/2T2M/2Mi Q7 Qi?2` BKTQ`i�Mi +?�M;2b BM
q2bi2`M bQ+B2iv- +mHim`2- �M/ TQHBiB+b bBM+2 i?2 KB//H2 Q7 i?2 MBM2i22Mi? +2Mim`vX
q?2M S�i2K�M bi�i2b i?�i i?2 Tm#HB+ HB#`�`v Bb �M BMbiBimiBQM Q7 bQ+B�H +QMi`QH-
?2 +�`27mHHv �pQB/b B/2MiB7vBM; i?2 T�`iv r?B+? +QMi`QHb �M/ i?2 T�`iv r?B+? Bb
+QMi`QHH2/X
h?2 Tm#HB+ HB#`�`v #2+�K2 BMbiBimiBQM�HHv 2Mb?`BM2/ }`bi BM 1M;H�M/- BM i?2 Sm#@
HB+ GB#`�`B2b �+i Q7 R38yX h?2 v2�` Bb MQi �++B/2Mi�HX h?2 1M;HBb? +�TBi�HBbi +H�bb
U#Qm`;2QBbB2V r�b i?2 KQbi �/p�M+2/ BM 1m`QT2- ?�pBM; /2KQHBb?2/ 62m/�HBbK
R8y v2�`b #27Q`2 i?2 6`2M+? _2pQHmiBQM- BM i?2 1M;HBb? *BpBH q�` Q7 i?2 Re9yb
UMQr FMQrM �b i?2 q�` Q7 i?2 h?`22 EBM;/QKbVX AM `�BbBM; �`Kb �;�BMbi i?2
FBM;- *`QKr2HH �M/ S�`HB�K2Mi BM�m;m`�i2/ i?2 T`BK�+v Q7 +�TBi�H BM "`Bi�BMX
"v R393- r?2M i?2 #Qm`;2QBbB2 +QMbQHB/�i2/ TQr2` i?`Qm;? `2pQHmiBQM BM i?2
`2bi Q7 1m`QT2- i?2 "`BiBb? +�TBi�HBbi +H�bb r�b BM +QKTH2i2 +QMi`QH Q7 i?2 +QmM@
i`vǶb bQ+B2iv- +mHim`2- �M/ TQHBiB+b- � 7�+i +QM}`K2/ #v i?2 _27Q`K �+i Q7 R3jkX
h?2 T2`BQ/ R393@R38R b�r i?2 +QMbQHB/�iBQM Q7 TQr2` #v +�TBi�H �+`Qbb 1m`QT2
U+7X 1`B+ >Q#b#�rK- h?2 �;2 Q7 *�TBi�HV- �M/ Bi Bb BM i?Bb +QMi2ti i?�i Tm#HB+
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HB#`�`B2b r2`2 2M/Qr2/ rBi? TQHBiB+�H H2;BiBK�+vX
h?2 J2+?�MB+bǶ AMbiBimi2b /B/ T`QpB/2 � KQ/2H 7Q` Tm#HB+ HB#`�`B2b- #mi i?2B`
bQ+B�H 7mM+iBQM r�b +QKTH2i2Hv /Bz2`2MiX h?2 #Qm`;2QBbB2 Ĝ r?B+? BM+Hm/2/ BM@
i2HH2+im�Hb �M/ bT2+B�HBbib �i i?2 mTT2`@2M/ Q7 i?2 rQ`FBM; +H�bb Ĝ mb2/ J2+?�MB+bǶ
AMbiBimi2b MQi QMHv 7Q` b2H7@2/m+�iBQM- #mi 7Q` i?2 +`2�iBQM �M/ K�BMi2M�M+2 Q7 �
rQ`H/@pB2r �M/ B/2QHQ;v i?�i +Q``2bTQM/2/ iQ i?2B` +H�bbX Uh?2 i2`K ǳK2+?�MB+Ǵ
K2�Mi KQ`2 r?�i r2 rQmH/ +�HH �M 2M;BM22`- `�i?2` i?�M � K2+?�MB+ BM iQ/�vǶb
b2Mb2VX AM T`BM+BTH2- i?2 J2+?�MB+bǶ AMbiBimi2b Q++mTB2/ � bBKBH�` TQbBiBQM iQ +Q7@
722 ?Qmb2b BM *2Mi`�H 1m`QT2 Ĝ i?2v r2`2 � 7Q`mK 7Q` i?2 `2T`2b2Mi�iBQM iQ Bib2H7
Q7 � +H�bb `2�/vBM; iQ i�F2 TQHBiB+�H �M/ ?2;2KQMB+ +QMi`QHX h?2v `2T`2b2Mi2/-
BM 7�+i- i?2 b2H7@+QMb+BQmbM2bb Q7 i?2 #Qm`;2QBbB2 iQ Bib2H7X U*7X Cm`;2M >�#2`K�b
ai`m+im`�H h`�Mb7Q`K�iBQM Q7 i?2 Sm#HB+ aT?2`2VX
qBi? i?2 pB+iQ`v Q7 i?2 `2pQHmiBQMb Q7 R393@R38R- ?Qr2p2`- i?2 T`QD2+i Q7 i?2
#Qm`;2QBbB2 +?�M;2/X Ai MQ HQM;2` ?�/ iQ `2T`2b2Mi #Qm`;2QBb +mHim`2 �M/ p�Hm2b
iQ Bib2H7- Bi ?�/ iQ 2Mbm`2 i?2B` bT`2�/ iQ i?2 Qi?2` bi`�i� Q7 bQ+B2iv- i?2 T2iiv@
#Qm`;2QBbB2- i?2 rQ`FBM; +H�bb �M/- B7 TQbbB#H2- i?2 T2�b�Mi`vX h?2 `�BbBM; Q7
i?2 Tm#HB+ HB#`�`v 7`QK i?2 TQbBiBQM Q7 � J2+?�MB+bǶ AMbiBimi2 iQ �M Q{+B�H bi�i2
BMbiBimiBQM bQHB/B}2/ i?2 `QH2 Q7 i?2 HB#`�`v BM BMbiBHHBM; �M/ K�BMi�BMBM; i?2
p�Hm2b Q7 #Qm`;2QBb bQ+B2ivX
h?Bb r�b- ?Qr2p2`- � T2`BQ/ r?2M i?2`2 r2`2 MQ Qi?2` b2+iQ`b Q7 bQ+B2iv i?`Qm;?
r?B+? #Qm`;2QBb p�Hm2b +QmH/ #2 bT`2�/X h?2`2 r�b MQ ǳ2Mi2`i�BMK2Mi BM/mbi`vǴ-
�M/ i?2 +?�`�+i2`BbiB+ 2H2K2Mib Q7 i?2 +mHim`2 BM/mbi`v �b � r?QH2 U#Qm`;2QBb
T`�+iB+2b Q7 +QM+2`i ;QBM; �M/ `2�/BM;- 7Q` 2t�KTH2V r2`2 QMHv Dmbi /2p2HQTBM;X
A rQmH/ �`;m2 i?�i i?2 /2p2HQTK2Mi Q7 i?2 bi�i2 �M/ i?2 +mHim`2 BM/mbi`v ?�p2 BM@
/22/ +?�M;2/ i?2 7mM/�K2Mi�H KBbbBQM Q7 i?2 Tm#HB+ HB#`�`v Qp2` i?2 bm#b2[m2Mi
?mM/`2/@�M/@}7iv v2�`bX
h?2 +�TBi�HBbi bi�i2 ?�b T�bb2/ i?`Qm;? p�`BQmb 7Q`Kb bBM+2 i?2 R38ybX AMBiB�HHv-
BM i?2 T2`BQ/ Q7 +H�bbB+�H HB#2`�HBbK- bi�i2 BM7`�bi`m+im`2 r�b bK�HH- �b i?2 /Q+@
i`BM2 Q7 H�Bbb2x@7�B`2 �HHQr2/ +�TBi�HBb2 2Mi2`T`Bb2 iQ K�M�;2 Bib QrM �z�B`bX h?2
2M/ Q7 i?2 RNi? +2Mim`v- ?Qr2p2`- b�r i?2 /2p2HQTK2Mi Q7 }M�M+2@+�TBi�H iQ
�++QKT�Mv- B7 MQi iQ bmTTH�Mi- H�`;2@b+�H2 BM/mbi`vX >BH72`/BM;- "mF?�`BM- �M/
G2MBM ?BKb2H7 BM AKT2`B�HBbK, h?2 >B;?2bi ai�;2 Q7 *�TBi�HBbK URNRefRdV- �HH
i`�+2 i?2 /2p2HQTK2Mi Q7 }M�M+2 +�TBi�H �M/ i?2 BKT2`B�HBbi +QMb2[m2M+2b Q7
i?�i 2M/2�pQm`X AKT2`B�HBbK- Q7 +Qm`b2- H2/ iQ H�`;2` bi�i2 K�+?BM2`v- BM+`2�b2/
KBHBi�`Bb�iBQM �M/- 2p2Mim�HHv i?2 6B`bi qQ`H/ q�`X UAM/22/- K�Mv ?BbiQ`B�Mb
b22 i?2 6B`bi �M/ a2+QM/ qQ`H/ q�`b �b T�`i Q7 � bBM;H2 T`Q+2bb Q7 /2�HBM; rBi?
i?2 7�HHQmi Q7 i?2 BKT2`B�HBbi T2`BQ/ (+7X 1`B+ >Q#b#�rK- h?2 �;2 Q7 1ti`2K2b)VX
6QHHQrBM; i?2 a2+QM/ qQ`H/ q�`- i?2 bi�i2 `2K�BM2/ H�`;2` i?�M BM i?2 HB#2`�H
T2`BQ/- #mi i?2 bi�i2 K�+?BM2`v r�b `27Q+mb2/ �r�v 7`QK KBHBi�`BbK iQr�`/b
bQ+B�H T`Q;`�Kb, i?2 r2H7�`2 bi�i2X h?2 Tm#HB+ HB#`�`v BM i?Bb T2`BQ/ #2+�K2
�M BMbiBimiBQM Q7 bQ+B�H T`Q;`2bb- �HQM;bB/2 BMbiBimiBQMb Q7 Tm#HB+ ?2�Hi? UHBF2 i?2
L>aV- Tm#HB+ 2/m+�iBQM- 2i+X LQr- i?Bb Bb MQi iQ bm;;2bi i?�i Tm#HB+ BMbiBimiBQMb
BM i?Bb T2`BQ/ r2`2 MQ HQM;2` `2bTQMbB#H2 7Q` K�BMi�BMBM; #Qm`;2QBb ?2;2KQMv-
#mi i?2v ?�/ +?�M;2/ /B�H2+iB+�HHv, i?2v r2`2 �HbQ `2bTQMbB#H2 7Q` BM+`2�bBM;
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i?2 bi�M/�`/ Q7 HBpBM; �KQM; i?2 rQ`FBM; +H�bb2b �M/ i?2 TQQ`- �HH Q7 r?QK ?�/
#22M BM+`2�bBM;Hv `�/B+�HBb2/ #v i?2 ?Q``Q`b Q7 +�TBi�HBbK BM i?2 v2�`b RNR9@RN98X
Ai b?QmH/ +QK2 �b MQ bm`T`Bb2 i?�i Qi?2` Tm#HB+ BMbiBimiBQMb Q7 i?Bb T2`BQ/ BM+Hm/2
Tm#HB+ #`Q�/+�biBM; U2X;X i?2 ""* U7QmM/2/ RNkkVV �M/ i?2 *"* URNjeVV- �M/
i?2 `�TB/ /2p2HQTK2Mi Q7 i?2 irQ KQbi �+iBp2 b2+iQ`b Q7 i?2 +mHim`2 BM/mbi`v-
i?2 `2+Q`/BM; BM/mbi`v �M/ >QHHvrQQ/X h?2 Tm#HB+ HB#`�`v #2+�K2 QMHv QM2 Q7 �
MmK#2` Q7 Tm#HB+ BMbiBimiBQMb Q7 i?2 r2H7�`2 bi�i2- #mi Bi �HbQ BM+`2�bBM;Hv 7QmM/
Bib2H7 QMHv QM2 Q7 � MmK#2` Q7 BMbiBimiBQMb Q7 i?2 +mHim`2 BM/mbi`vX
�7i2` RNNR Ĝ i?2 7�HH Q7 i?2 aQpB2i lMBQM �M/ i?2 2M/ Q7 i?2 *QH/ q�` Ĝ i?2
7Q`K Q7 i?2 bi�i2 �M/ i?2 #Qm`;2QBb@+�TBi�HBbi T`QD2+i +?�M;2/ �;�BMX a22KBM;Hv
pB+iQ`BQmb- #Qm`;2QBb bi�i2 `2[mB`2/ bvbi2Kb Q7 T`QT�;�M/� iQ +QmMi2` � `BbBM;
iB/2 Q7 /Bb+QMi2Mi �M/ T`Qi2bi U#2;BMMBM;- #v KQbi �++QmMib- iQ i?2 ǳ"�iiH2 7Q`
a2�iiH2Ǵ BM RNNNVX h?2 Tm#HB+ HB#`�`v ?�b #2+QK2 �M BMbi`mK2Mi BM i?�i T`QT�@
;�M/� #�iiH2X "mi BM 2p2`v ?BbiQ`B+�H T`Q;`2bbBQM- i`�+2b Q7 i?2 T`2pBQmb KQK2Mi
�`2 �Hr�vb T`2b2Mi, i?2 BKT2`B�HBbi bi�i2 Bb T`2b2Mi BM i?2 r2H7�`2 bi�i2- 2i+X aQ
i?2 T`Q;`2bbBp2 KBbbBQM Q7 i?2 Tm#HB+ HB#`�`v i?�i /�i2b 7`QK i?2 r2H7�`2 bi�i2
T2`BQ/ Q++mTB2b �M mM2�bv TQbBiBQM �HQM;bB/2 i?2 Tm#HB+ HB#`�`v �b BMbiBimiBQM Q7
#Qm`;2QBb T`QT�;�M/�X Ai Bb- BM 7�+i- i?Bb +QMi`�/B+iBQM rBi?BM i?2 ?2�`i Q7 i?2
Tm#HB+ HB#`�`v- �b r2HH �b Bib `2H�iBQMb iQ Qi?2` bQ+B�H- +mHim`�H- �M/ TQHBiB+�H- T?2@
MQK2M�- i?�i +QMiBMm2b iQ /`Bp2 Bib /2p2HQTK2Mi i?`Qm;? iBK2X h?Bb KQp2K2Mi
i?`Qm;? i?2 `2bQHmiBQM Q7 +QMi`�/B+iBQMb Bb T`2+Bb2Hv i?2 r�v BM r?B+? ?BbiQ`v
�M/ i?2 rQ`H/ +?�M;2 Qp2` iBK2X PM2 Q7 i?2 +Q`2 TQbBiBQMb Q7 +�TBi�HBbi B/2QHQ;v
Bb T`2+Bb2Hv iQ B;MQ`2 i?Bb T`Q+2bb Q7 +?�M;2- r?B+? Bb r?v i?2 J�`tBbi /B�H2+iB+
T`QpB/2b bm+? � +?�HH2M;2 iQ i?2 #Qm`;2QBb rQ`H/pB2rX
h?2 i2`K ǳM2QHB#2`�HǴ Bb Qp2`mb2/ iQ/�v- �M/ Bi Q7i2M ;Q2b mM�++QKT�MB2/ #v
� /2}MBiBQMX 6`QK QM2 T2`bT2+iBp2- M2QHB#2`�HBbK Bb � 7Q`K Q7 +�TBi�HBbi bi�i2
7Q`K�iBQM- /`Bp2M #v � `2im`M iQ bK�HH ;Qp2`MK2Mi �M/ H�Bbb2x@7�B`2 2+QMQKB+bX
h?Bb M2QHB#2`�H TQbBiBQM b22Fb iQ /Bb+`2/Bi Tm#HB+ BMbiBimiBQMb- 2bT2+B�HHv i?Qb2
r?B+? �+?B2p2/ � K2�bm`2 Q7 Tm#HB+ i`mbi /m`BM; i?2 r2H7�`2 bi�i2 T2`BQ/- T`BQ`
iQ /BbK�MiHBM; i?2K +QKTH2i2Hv- BM Q`/2` iQ `2;�BM i?2 bK�HH ;Qp2`MK2Mi Q7
i?2 KB/@RNi? +2Mim`vX h?Bb Bb i?2 M2QHB#2`�H +QMi2ti 7Q` #Qi? i?2 �ii�+Fb QM
Tm#HB+ ?2�Hi? b2`pB+2b �M/ �ii�+Fb QM Sm#HB+ GB#`�`B2b BM "`Bi�BM �M/ LQ`i?
�K2`B+� UbBM+2 h?�i+?2` �M/ _2�;�M- #Qi? `2;BQMb ?�p2 #22M QM i?2 7`QMiHBM2
Q7 M2QHB#2`�H /2T`�/�iBQMbVX �b � Tm#HB+ b2`pB+2- i?2 M2QHB#2`�Hb M22/b iQ /2bi`Qv
i?2 HB#`�`v- #mi �b �M Q`;�MBx�iBQM rBi? � K2�bm`2 Q7 Tm#HB+ i`mbi- i?2v +�MMQi
#2 mT7`QMi �#Qmi BiX h?2v �`2 MQi- ?Qr2p2`- +QM+2`M2/ �#Qmi /BbK�MiHBM; i?2
Tm#HB+ HB#`�`v �b �M BMbiBimiBQM Q7 T`QT�;�M/�- #2+�mb2 H�Bbb2x@7�B`2 +�TBi�HBbK
bBKTHv QmibQm`+2b Q` T`Bp�iBx2/ i?2 7mM+iBQM Q7 T`QT�;�M/� iQ i?2 Qi?2` b2+iQ`b
Q7 i?2 +mHim`2 BM/mbi`vX Ai b22Kb iQ K2 i?�i S�i2K�M- #v 7Q+mbBM; QM QM2
T�`iB+mH�` 2H2K2Mi Q7 i?2 ?BbiQ`v Q7 Tm#HB+ HB#`�`B2b �M/ B;MQ`BM; i?2 `2bi- Bb BM
7�+i +QMi`B#miBM; iQ i?2 +B`+mKbT2+i /2bi`m+iBQM Q7 Tm#HB+ HB#`�`B2b 7`QK rBi?BM-
`�i?2` i?�M �ii2KTiBM; � ;QQ/@7�Bi? `2+QMbi`m+iBQM Q7 � Tm#HB+ HB#`�`v KBbbBQMX
AM S�i2K�MǶb bm#b2[m2Mi TQbi- ǳaMmzvǶb _2p2M;2Ǵ- ?2 /Bb+mbb2b �M �#bi`�+iBQM
UHBF2 ǳh?2 h`�/BiBQM�H Sm#HB+ GB#`�`vǴV ?2 +�HHb ǳh?2 *QKKmMBiv G2/ GB#`�`vǴX
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�;�BM- S�i2K�M +`BiB[m2 Q7 Tm#HB+ HB#`�`B2b K�v #2 BM ;QQ/ 7�Bi?- i?Qm;? i?2v
�`2 �;�BM #�b2/ T`BK�`BHv QM p�;m2 bi2`2QivT2b �M/ bi`�rK�MX >Qr2p2`- 2p2M B7
S�i2K�M Bb BM ;QQ/ 7�Bi?- i?2 T`QKQiBQM Q7 ǳ+QKKmMBiv H2/ HB#`�`B2bǴ +�M H2�/
@ �b r2 ?�p2 b22M `2+2MiHv BM i?2 lE @ iQ `2/m+2/ ;Qp2`MK2Mi 7mM/BM; �M/ i?2
bi�{M; Q7 HB#`�`B2b #v pQHmMi22`b- QM+2 KQ`2 bmTTQ`iBM; i?2 M2QHB#2`�H �;2M/�
Q7 ǳbK�HH ;Qp2`MK2MiǴX S�i2K�MǶb +`BiB[m2b Q7 ǳi?2 i`�/BiBQM�H Tm#HB+ HB#`�`vǴ
�M/ ?Bb +`m/2 T`QKQiBQM Q7 � ǳ+QKKmMBiv H2/Ǵ �#bi`�+iBQM BM i?2 2M/ bBKTHv
+QMi`B#mi2b iQ i?2 /BbK�MiHBM; Q7 Tm#HB+ HB#`�`v bvbi2KbX
1.Ah, AǶp2 #22M �bF2/ iQ T`QpB/2 bQK2 `272`2M+2b 7Q` i?2 B/2� i?�i ǳ+QKKmMBiv@
H2/Ǵ HB#`�`B2b +�M #2 � +Qp2` 7Q` i?2 /27mM/BM;f/2bi�{M; Q7 Tm#HB+ HB#`�`B2bX >2`2
�`2 72r HBMFb,
6`QK i?2 :m�`/B�M 6`QK Sm#HB+ GB#`�`v L2rb UlEV
lS.�h1, Rdfy8fkyRe @ CQ?M S�i2K�M ?�b `2THB2/ iQ � [m2`v 7`QK C�M2 a+?KB/i
�#Qmi i?2 +Q@QTiBM; Q7 i?2 i2`K ǳ+QKKmMBiv@H2/Ǵ BM i?2 lEX >Bb `2bTQMb2 BK@
THB2b �M mM/2`bi�M/BM; i?�i i?2 i2`K Bb #2BM; mb2/ BM � M2QHB#2`�H r�v- #mi
S�i2K�M /BbKBbb2b i?�i �b �M ǳBM+Q``2+i mb2 Q7 i?2 i2`KǴ- `�i?2` i?�M b22BM;
?Qr- 2p2M rBi? i?2 #2bi BMi2MiBQMb- Tm#HB+ HB#`�`v /Bb+Qm`b2 `2K�BMb /QKBM�i2/
#v i?2 `2[mB`2K2Mib Q7 i?2 +�TBi�HBbi bi�i2X
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aQK2 h?Qm;?ib 7`QK OHQ/H�KiQ

kyRe@y8@R9

�TQHQ;B2b 7Q` i?2 H2M;i? @ i?2`2Ƕb #22M � HQi iQ i?BMF �#Qmi i?2 H�bi 72r /�vbX h?Bb
Bb �M BMBiB�H- T`QpBbBQM�H �ii2KTi iQ 7Q`K�HBx2 bQK2 i?Qm;?ib i?�i +�K2 Qmi Q7
OHQ/H�KiQ
�i i?2 2M/ Q7 �M BMi2`2biBM; rQ`Fb?QT QM aS�_ZG �i i?2 OHQ/H�KiQ +QM72`2M+2
QM h?m`b/�v- A Qp2`?2�`/ irQ bQ7ir�`2 /2p2HQT2`b i�HFBM; �#Qmi ?Qr mMBMimBiBp2
aS�_ZG r�b iQ T2QTH2 rBi? aZG 2tT2`B2M+2 U#2+�mb2 aS�_ZG [m2`B2b �M/
aZG [m2`B2b �`2 ǳ7�Hb2 7`B2M/bǴVX h?2 irQ /2p2HQT2`b +�K2 iQ i?2 +QM+HmbBQM
i?�i aS�_ZG +QmH/ b�72Hv #2 B;MQ`2/ #2+�mb2 ǳMQ QM2 BM/mbi`v Bb mbBM; BiǴX AǶp2
+QK2 �+`Qbb i?Bb B/2� #27Q`2 Ĝ KQbiHv 7`QK MQM HB#`�`v@i2+?MQHQ;v T2QTH2 r?Q
?2�` �#Qmi HBMF2/ /�i� i2+?MQHQ;B2b 7`QK bQK2QM2 BM i?2 HB#`�`v rQ`H/X GBMF2/
/�i� b22Kb Qp2`2M;BM22`2/- +QmMi2`BMimBiBp2- �M/ iQQ ?2�pv 7Q` KQbi Tm`TQb2bX
LQr- KQbi Q7 mb FMQr �#Qmi MQM@HB#`�`v@bT2+B}+ HBMF2/ /�i� �TTHB+�iBQMb UHBF2
:QQ;H2Ƕb FMQrH2/;2 ;`�T?- 7Q` 2t�KTH2V- #mi A ;Qi iQ rQM/2`BM; r?2i?2` Bi r�b
i`m2 i?�i HBMF2/ /�i� r�b MQi #2BM; mb2/ BM �TTHB+�iBQMb QmibB/2 i?2 HB#`�`v
rQ`H/X A Tmi i?2 [m2biBQM Qmi QM hrBii2`- �M/ 7QHHQr2/ Bi mT rBi? i?2 ǳBb Bi mb\Ǵ
[m2biBQM, �`2 HB#`�`v i2+?MQHQ;BbibfK2i�/�i� T2QTH2 Q#b2bb2/ rBi? HBMF2/ /�i�
2p2M i?Qm;? BiǶb MQi � rB/2Hv mb2/ +QM+2Tifi2+?MQHQ;v- Q` �`2 Qi?2` i2+?MQHQ;v
�`2�b KBbbBM; r?�i b22Kb Q#pBQmb iQ mb\
� 72r T2QTH2 +?BK2/ BM rBi?- A i?BMF- 2MQm;? 2t�KTH2b Q7 HBMF2/ /�i� mb2 QmibB/2
HB#`�`B2b �M/ b2�`+? 2M;BM2b iQ T`Qp2 i?�i HBMF2/ /�i� Bb #2BM; �/QTi2/ r?2`2 Bi
K�F2b b2Mb2X "mi i?�iǶb �M BKTQ`i�Mi /BbiBM+iBQM, Bi b22Kb +H2�` �7i2` HQQFBM;
�i i?2 2t�KTH2b- i?�i HBMF2/ /�i� b�iBb}2b � T�`iB+mH�` /�i� M22/- r?B+? Bb MQi �
`2[mB`2K2Mi 7Q` K�Mv i2+?MQHQ;v T`QD2+ibX �M/ A i?BMF i?Bb +H2�`2/ mT 7Q` KQ`2
U�i H2�bi iQ � +2`i�BM 2ti2MiV i?2 #QmM/�`B2b Q7 HBMF2/ /�i� �b �M �TT`Q�+? iQ �
T`Q#H2KX GB#`�`B2b- b2�`+? 2M;BM2b- �M/ bQ+B�H M2irQ`Fb �HH ?�p2 T`Q#H2Kb i?�i
+�M #2 bQHp2/ #v HBMF2/ /�i�- #mi MQi �HH T`Q#H2Kb �`2 #2bi �TT`Q�+?2/ 7`QK �
HBMF2/ /�i� T2`bT2+iBp2X
_QM >QmF TQBMi2/ Qmi i?2 :MQK2 T`QD2+i Bb mbBM; HBMF2/ /�i� �M/ aS�_ZG �i
H2�bi BM bQK2 T�`ib Q7 Bib rQ`F~QrX J�`F J�iB2MxQ bm;;2bi2/ #BQK2/B+�H BM7Q`@
K�iB+b- ai2p2M 6QHbQK TQBMi2/ K2 iQ �M Aaq*kyR8 F2vMQi2 QM ǳa2K�MiB+b �M/
AM72`2M+2 S`Q+2bbBM; BM 6BM�M+2Ǵ �M/ i?2M r?�i KB;?i #2 i?2 KQbi BMi`B;mBM;
2t�KTH2 Q7 HBMF2/ /�i� mb2 QmibB/2 Q7 HB#`�`B2b- i?2 HBMFBM; Q7 /�i� iQ i`�+F i?Qb2
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BMpQHp2/ BM ?mK�M i`�{+FBM;X JQ`2 i2+?MB+�H BM7Q`K�iBQM QM i?2 .A: T`QD2+i
+�M #2 7QmM/ ?2`2X
1tTHQ`�iBQM BM �//BiBQM iQ �Mbr2`b
q?�i A i?BMF Bb `2�HHv BMi2`2biBM; �#Qmi �HH i?2b2 2t�KTH2b- �M/ r?�i +QMM2+ib iQ
`2+2Mi /2p2HQTK2Mib BM i?2 }2H/ Q7 Kv /�v DQ# UHB#`�`v /Bb+Qp2`v bvbi2KbV Bb i?�i
� ;`�T? Bb MQi K2�Mi iQ #2 bBKTHv �M �;;`2;�i2 Q7 FMQrH2/;2 T`2b2Mi2/ bi�iB+�HHv-
BiǶb 2bb2MiB�HHv K2�Mi iQ #2 2tTHQ`2/X AM i?2 /Bb+Qp2`v rQ`H/- i?Bb B/2� i�F2b i?2
7Q`K Q7 mb2` 2tT2+i�iBQMb KQpBM; 7`QK b2�`+?BM; 7Q` �M/ }M/BM; �M Bi2K- iQ
mb2`b }M/BM; � b2i Q7 `2bmHib �M/ 2tTHQ`BM; �M/ /QBM; KQ`2 /Bz2`2Mi FBM/b Q7
i?BM;b rBi? i?2 `2bmHibX AM � b2Mb2- r2Ƕ`2 i�HFBM; �#Qmi �//BM; KQ`2 `2b2�`+? �M/
2tTHQ`�iBQM iQ Qm` bvbi2Kb- `�i?2` i?�M Dmbi T`QpB/BM; �M BMi2`7�+2 iQ � bm``Q;�i2
`2+Q`/X E�`2M *QvH2 ?�b i�HF2/ �#Qmi i?Bb- KQbi `2+2MiHv BM ?2` aqA"R8 i�HF-
JBbi�F2b >�p2 "22M J�/2X PM2 i?BM; i?�i i?2 2t�KTH2b �#Qp2 K�F2b +H2�` Bb
i?�i i?2 TQBMi Q7 HBMF2/ /�i� Bb MQi bBKTHv /BbTH�vBM; bQK2 `2T`2b2Mi�iBQM Q7 i?2
HBMF2/ /�i�b2ib- #mi T`QpB/BM; � /�i� bi`m+im`2 i?�i �HHQrb 7Q` 2tTHQ`�iBQM �M/
/Bb+Qp2`v rBi?Qmi `2[mB`BM; 2tTHQ`�iBQM �M/ /Bb+Qp2`v +QMM2+iBQMb iQ #2 K�/2
2tTHB+BiHv #v ?mK�M #2BM;b Ur?B+? Bb i?2 +�b2- 7Q` 2t�KTH2- BM i?2 �mi?Q`Biv
bi`m+im`2b Q7 � HB#`�`v +�i�HQ;m2VX
�i OHQ/H�KiQ � HQi Q7 i?2 #2M2}i Q7 HBMF2/ /�i� r�b 2tTQb2/ i?`Qm;? i?2 FBM/ Q7
`2b2�`+? [m2biBQM MQi 2�bBHv �Mbr2`2/ #v +m``2Mi `2H�iBQM�H /�i�#�b2b U2X;X ǳr?Q
r�b � 7`2b+Q T�BMi2` BM 6HQ`2M+2 BM Rj99Ǵ- ǳ?Qr K�Mv +?m`+?2b r2`2 `2MQp�i2/
BM :2`K�Mv �7i2` i?2 a2+QM/ qQ`H/ q�`ǴVX h?2 T`Q#H2K rBi? i?2b2 Bb MQi i?�i
i?2v �`2 KQ`2 bQT?BbiB+�i2/ i?�M r?�i r2 KB;?i i?BMF Q7 �b � bi�M/�`/ aZG
[m2`v- #mi i?�i i?�i i?2v `2K�BM bi�iB+, r2 [m2`v � ;`�T? �M/ ;2i #�+F �M
�Mbr2` U2p2M B7 i?2 �Mbr2` Bb � b2i Q7 bQHmiBQMbVX h?Bb Bb Q#pBQmbHv � mb2 +�b2-
#mi Bi Bb 7�` 7`QK i?2 KQbi BMi2`2biBM; QM2- BM Kv T2`bT2+iBp2X
q?�i HBMF2/ /�i� b?QmH/ ;Bp2 mb Bb i?2 �#BHBiv iQ mb2 � bBM;H2 bi�iB+ [m2`v HBF2
i?Qb2 HBbi2/ �#Qp2 �b � i`�MbB2Mi TQBMi BM i?2 KQ`2 ~mB/ 2tTHQ`�iBQM Q7 i?2 /�i�
BM [m2biBQMX h?Bb 7mM+iBQM�HBiv Bb KB``Q`2/ BM i?2 KmHiBTH2 T�ii2`Mb i?�i +�M #2
BM+Hm/2/ BM � bBM;H2 aS�_ZG [m2`vX q?BH2 i?2b2 ;`�T? [m2`B2b +�M ;Bp2 mb i?2
�Mbr2`b iQ [mBi2 +QKTH2t bi�iB+ [m2biBQMb- #mi Bi �HbQ QT2Mb i?2 r�v iQ mbBM;
;`�T? [m2`B2b BM � KQ`2 2ti2MbB#H2 �M/ ~mB/ r�vX
aQ i?2 Tm#HB+�iBQM Q` �;;`2;�iBQM Q7 HBMF2/ /�i� BbMǶi �M 2M/ BM Bib2H7X q?�i Bb
BKTQ`i�Mi iQ HB#`�`B2b- iQ bQ+B�H M2irQ`Fb- Q` iQ i?2 .A: T`QD2+i- Bb #2BM; �#H2
iQ bi�`i �i �Mv MQ/2 Q` b2i Q7 MQ/2b Ur?B+? Bb HBF2Hv i?2 `2bmHi Q7 � [m2`vV �M/
i?2M #2BM; �#H2 iQ KQp2 7`QK MQ/2 iQ MQ/2 �M/ ;`�T? iQ ;`�T? rBi?Qmi �Mv
2tTHB+Bi HBMFBM; #v ?mK�M #2BM;b- i?mb K�FBM; i?2 TQbbB#BHBiB2b Q7 2tTHQ`�iBQM
TQi2MiB�HHv mMHBKBi2/- T`2+Bb2Hv #2+�mb2 2p2`v HBMF2/ /�i� Tm#HBb?2` +�M rQ`F
BM/2T2M/2MiHv- �b HQM; �b i?2 /�i� i?2v Tm#HBb? Bb QT2M- �M/ `2mb2b 2tBbiBM;
QMiQHQ;B2b �b Km+? �b TQbbB#H2X
h?2 .�i� Zm2biBQM
PM2 BKTQ`i�Mi +QM+2`M ?2`2 Bb MQi bBKTHv i?�i r2 rBHH `2T`Q/m+2 i?2 2tBbiBM;
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T`Q#H2Kb HB#`�`B2b ?�p2 BM i?2B` /�i� BM7`�bi`m+im`2 BM i2`Kb Q7 bBHQBx�iBQM- MQM@
bi�M/�`/ T`�+iB+2b- �M/ mMrBHHBM;M2bb Q` i2+?MB+�H BM�#BHBiv iQ b?�`2- #mi i?�i r2
rBHH 2M/ mT `2T`Q/m+BM; KQ`2 bm#iH2 T`Q#H2Kb BM M2r U�M/ ?2M+2 H2bb /2i2+i�#H2
r�vbVX 6Q` 2t�KTH2- i?2 +`BiB[m2b Q7 +QMi`QHH2/ pQ+�#mH�`B2b >QT2 PHbQM T2`@
7Q`Kb BM h?2 SQr2` iQ L�K2- i?2 +`BiB[m2 Q7 `2T`2b2Mi�iBQM BM �mi?Q`Biv �M/
Qi?2` FBM/b Q7 `2+Q`/b CQ`/�M *H�B`2 �M/ Jv`QM :`QQp2` bTQF2 �#Qmi �i OHQ/@
H�KiQ- �M/ �HH�M� J�v2` r`Qi2 �#Qmi BM ǳGBMF2/ PT2M .�i� 7Q` �`iBbiB+ �M/
*mHim`�H _2bQm`+2bǴ- �M/ i?2 `2+2Mi /2#�i2b �`QmM/ G*a> bm#D2+i ?2�/BM;b- �HH
BM/B+�i2 T`Q#H2Kb rBi? i?2 2tBbiBM; K2i?Q/ Q7 +`2�iBM; /�i� rBi?BM T�`iB+mH�`
M2irQ`Fb Q7 TQr2` �M/ /QKBM�iBQMX h?�i HBMF2/ /�i� ?�b i?2 +�T�#BHBiv MQi
QMHv Q7 �HHQrBM; bm#�Hi2`M pQB+2b iQ #2 ?2�`/ Uǳ�MvQM2 +�M b�v �Mvi?BM; �#Qmi
�Mv iQTB+ǴV �M/ �HbQ K�F2b �//BM; Q` KQ/B7vBM; pQ+�#mH�`v i2`Kb Km+? +?2�T2`
i?�M Bi Bb MQr- /Q2b MQi �Hi2` i?2 7�+i i?�i- HBpBM; �b r2 �`2 rBi?BM i?2 b�K2 M2i@
rQ`Fb Q7 TQr2` �M/ /QKBM�iBQM #mi MQr rBi? HBMF2/ /�i�- r2 rBHH ?�p2 iQ ;m�`/
�;�BMbi �M/ mM/2`bi�M/ ?Qr iQ KBiB;�i2 i?2 p2`v `2�H +Q2`+Bp2 7Q`+2 Q7 bm+?
TQr2` r?2M Bi +QK2b iQ /�i�- K2i�/�i�- �M/ pQ+�#mH�`v +QMi`QHX PM2 �`;mK2Mi
�;�BMbi pQ+�#mH�`v �M/ QMiQHQ;v rQ`F #2BM; /QM2 BM BbQH�iBQM Bb i?2 i2KTi�iBQM
iQ +`2�i2 � M2r pQ+�#mH�`v `�i?2` i?�M `2mb2 2tBbiBM; QM2bc �MQi?2` �`;mK2Mi
+�M #2 K�/2 i?�i i?2 BbQH�iBQM Q7 pQ+�#mH�`v ;`QmTb K�v ?�p2 � i2M/2M+v iQ
`2T`Q/m+2 i?2 rQ`H/pB2r Q7 i?2 bK�HH2` ;`QmT- H2�/BM; iQ i?2 b�K2 T`Q#H2Kb r2
?�p2 BM- 7Q` 2t�KTH2- G*a> iQ/�vX
h?2 AMi2`7�+2 Zm2biBQM
AM �//BiBQM iQ i?2 /�i� T`Q#H2K- bQK2i?BM; bBKBH�` 2tBbib rBi? `2bT2+i iQ mb2`
BMi2`7�+2bX q?�i A rQ``v �#Qmi Bb i?�i QM2 Q7 i?2 `2�bQMb BiǶb /B{+mHi 7Q` bQK2
T2QTH2 #Qi? BMbB/2 �M/ QmibB/2 HB#i2+? iQ b22 i?2 2M/ `2bmHi Q7 HBMF2/ /�i�- Bb
i?�i Qm` BMi2`7�+2b �M/ Qm` ǳmM/2`bi�M/BM;Ǵ Q7 mb2` 2tT2+i�iBQMb �M/ rQ`F~Qrb
�`2 H�;;BM; #2?BM/ Qm` /�i�- BM7`�bi`m+im`2- �M/ iQQHbX A7 r2 mb2 HBMF2/ /�i�
i2+?MQHQ;B2b iQ /`Bp2 � bi�M/�`/ HB#`�`v PS�* BMi2`7�+2 i?2M r2 �`2 /QBM; Qm`
mb2`b � /Bbb2`pB+2- �b r2HH �b b[m�M/2`BM; i?2 +�T�#BHBiB2b Q7 QT2M HBMF2/ /�i�X
�MQi?2` +QM+2`M Bb i?�i rQ`F BM HBMF2/ /�i� Bb +m``2MiHv #2BM; /QM2 BMbiBimiBQM@
#v@BMbiBimiBQM- r?B+? BMpQHp2b � HQi Q7 /mTHB+�iBQM Q7 2zQ`i- +Q/2- /�i�- 2i+X AM@
bi2�/- r2 b?QmH/ i`v iQ +QK2 mT rBi? i?2 `2H2p�Mi b?�`2/ bi�M/�`/b- iQQHb- �M/
i2+?MB[m2b- iQ MQi `2BMp2Mi i?2 r?22H- �M/ iQ �HHQr 2�+? BMbiBimiBQM iQ 7Q+mb QM
r?�i i?2v /Q i?�i Bb �+im�HHv /Bz2`2MiHv 7`QK �HH i?2 `2bi- �M/ KQp2 �HH Q7 mb
7Q`r�`/ iQ;2i?2`X �b rBi? pQ+�#mH�`v �M/ QMiQHQ;v /2p2HQTK2Mi- i?Bb `2[mB`2b �
Km+? +HQb2` rQ`FBM; `2H�iBQMb?BT #2ir22M �HH BMbiBimiBQMb �M/ Q`;�MBx�iBQM i?�M
?Bi?2`iQ 2tBbibX �Mv BMBiB�iBp2 BM *�M�/� �`QmM/ HBMF2/ /�i� Kmbi #2 �b QT2M-
i`�MbT�`2Mi- �M/ BM+HmbBp2 �b TQbbB#H2X
h?2 lb2` Zm2biBQM
AǶp2 b�B/ #27Q`2 i?�i QM2 Q7 i?2 i?BM;b K�Mv HB#`�`B2b �`2 p2`v #�/ �i Bb `2[mB`2@
K2Mi ;�i?2`BM;X _2+Q;MBxBM; i?�i mb2` �bb2bbK2Mi �M/ mb�#BHBiv i2biBM; Bb �
bm#b2i Q7 `2[mB`2K2Mi ;�i?2`BM;- Bi 7QHHQrb i?�i K�Mv Q7 mb �`2 p2`v #�/ �i i?�i
iQQX GBbi2MBM; iQ �H�M >�`MmK i�HF �#Qmi i?2 BKK2/B�i2 p�Hm2 iQ ?Bb mb2`b Q7
i?2 rQ`F ?2 /Q2b- #�b2/ QM �M �+im�H `2H�iBQMb?BT rBi? i?2 mb2`b BM [m2biBQM- Bb

j



2ti`2K2Hv 2/B7vBM;X "mi �H�M MQ HQM;2` rQ`Fb BM HB#`�`B2bX h?2`2 �`2 K�Mv �`2�b
BM r?B+? HB#`�`B2b rQmH/ /Q r2HH iQ HQQF QmibB/2 i?2 T`Q72bbBQM 7Q` ;mB/�M+2- �M/
`2[mB`2K2Mi ;�i?2`BM;fmb2` �bb2bbK2Mi Bb +2`i�BMHv QM2 Q7 i?2KX
h?2 +QMM2+iBQM iQ HBMF2/ /�i�- iQ Kv KBM/- Bb i?�i rBi?Qmi � +HQb2 `2H�iBQMb?BT
rBi? i?2 mb2`b Q7 Qm` iQQHb �M/ BMi2`7�+2b- Bi rBHH #2 M2�`Hv BKTQbbB#H2 7Q` mb 2Bi?2`
iQ H2i T2QTH2 FMQr �#Qmi i?2 M2r TQbbB#BHBiB2b Q7 � HBMF2/ /�i� BM7`�bi`m+im`2- Q`
iQ mM/2`bi�M/ r?�i Qm` mb2`b �+im�HHv M22/ �M/ r�Mi 7`QK mb- Q` iQ `2+Q;MBx2
B7 �M r?2M r2 ?�p2 b�iBb}2/ i?2B` M22/bX h?2 2M/ `2bmHi- Q7 +Qm`b2- Bb #mbBM2bb
�b mbm�H- �M/ i?2 b�K2 BM�/2[m�i2 iQQHb �M/ BMi2`7�+2b i?�i HB#`�`B2b ?�p2 ?�/
iQ HBp2 rBi? 7Q` � HQM; iBK2X GBMF2/ QT2M /�i� �M/ QT2M bQm`+2 bQ7ir�`2 ;Bp2
mb i?2 �#BHBiv iQ ;Q #2vQM/ i?2 HBKBib Q7 �M Qmi/�i2/ /�i� KQ/2H �M/ b?Q//v
p2M/Q`@bmTTHB2/ iQQHb �M/ BMi2`7�+2bX q2 b?QmH/MǶi b[m�M/2` i?2 QTTQ`imMBivX
PT2MM2bb- Sm#HB+�iBQM �M/ *QMbmKTiBQM
"mi 2p2M � 7Q+mb QM #mBH/BM; iQQHb �M/ BMi2`7�+2b K�v MQi #2 i?2 #2bi TH�+2 iQ
Tmi Qm` 2M2`;vX q2 �`2 BM+`2�bBM;Hv �r�`2 i?�i i?2 K�BM HB#`�`v BMi2`7�+2b �`2
#2BM; #vT�bb2/ #v K�Mv mb2`b- r?Q T`272` iQ b2�`+? 7Q` `2bQm`+2b QM i?2 QT2M
r2#- i?2M mb2 KQ`2@Q`@H2bb i`�MbT�`2Mi HB#`�`v iQQHb U2X;X i?2 HB#`�`v T`QtvV iQ
;�BM �++2bb iQ HB+2Mb2/ `2bQm`+2bX q2 Qm;?i iQ #2 i�FBM; � ?�`/ HQQF �i i?2 iBK2-
2zQ`i- �M/ 2M2`;v r2 Tmi BMiQ �TTHB+�iBQMb i?�i K�v MQi 2p2M #2 mb2/X
JQ`2 BKTQ`i�MiHv- HBF2 ;Qp2`MK2Mi Q`;�MBx�iBQMb- HB#`�`B2b MQ HQM;2` M22/ iQ
?�p2 � KQMQTQHv QM i?2B` �TTHB+�iBQMbX Ai Bb +m``2MiHv 2ti`2K2Hv /B{+mHiv iQ
2tTQb2 HB#`�`v /�i� 2{+B2MiHv- 2Bi?2` /m2 iQ T`QT`B2i�`v �SAb- Q` /�i� HQ+F2/
/QrM 2Bi?2` i?`Qm;? HB+2MbBM;- i2+?MQHQ;v- Q` T`Bp�+v +QM+2`MbX GBMF2/ QT2M
/�i� K�v #2 i?2 F2v iQ HB#2`�iBM; Qm` QrM /�i� 7Q` mb2 #v Qi?2` �TTHB+�iBQM
/2p2HQT2`bX q2 ?�p2 b22M ?Qr QT2MBM; mT i`�MbBi /�i� 2M+Qm`�;2b T2QTH2 iQ
r`Bi2 �TTHB+�iBQMb KQ`2 [mB+FHv �M/ rBi? ?B;?2` [m�HBiv i?�M �TTHB+�iBQMb r`Bi@
i2M #v UQ` 7Q`V i?2 i`�MbBi b2`pB+2 Bib2H7X qBi? HBMF2/ /�i�- r2 +�M 2tTQb2 Qm`
/�i� b2+m`2 BM i?2 FMQrH2/;2 i?�i Bi Bb BKK2/B�i2Hv HBMF�#H2 rBi? Qi?2` /�i�
b2ib- #mBHi QM � bBKTH2- bQHB/ /�i� KQ/2H- bQ i?�i Qi?2`b +�M `2mb2 �M/ `2Tm`TQb2
i?2 /�i� �b /2bB`2/X
Ai Bb �Hr�vb i2KTiBM; iQ b22 bQ+B�H 7Q`K�iBQMb `2~2+i2/ BM i2+?MQHQ;v- iQ BK�;BM2
i?�i i?2 ~�i bi`m+im`2 Q7 HBMF2/ /�i� �M/ i?2 ��� T`BM+BTH2 `2~2+ib � /2KQ+`�@
iBx�iBQM Q7 Qm` /�i� KQ/2H �M/ pQ+�#mH�`B2bX S2`?�Tb i?�i rBHH im`M Qmi iQ #2
i?2 +�b2- #mi Bi Bb Km+? KQ`2 HBF2Hv i?�i Qm` mM/2`bi�M/BM; �M/ �TTHB+�iBQM Q7
HBMF2/ /�i� T`BM+BTH2b rBHH #2 H2bb i?�M �/2[m�i2 Q` BM+QKTH2i2- Q` i?�i i?2 bvb@
i2K Q7 /QKBM�iBQM BM r?B+? r2 HBp2 rBHH +QMiBMm2 iQ /BbiQ`i Qm` #2bi BMi2MiBQMb-
�b Bi �Hr�vb /Q2bX h?2 T`Q#H2K Q7 #`2�FBM; Qmi Q7 Qm` QrM ?BbiQ`B2b- Qm` QrM
BMbiBimiBQM�H �M/ Q`;�MBx�iBQM�H +mHim`2b- BM Q`/2` iQ K�F2 HBMF2/ /�i� `2�HHv
rQ`F- MQi 7Q` mb- #mi 7Q` i?2 T2QTH2 �M/ +QKKmMBiB2b r2 b2`p2- Bb � /B{+mHi
QM2X �HH r2 +�M /Q `B;?i MQr Bb- QM i?2 QM2 ?�M/- �ii2KTi iQ #`Q�/2M �M/
/22T2M Qm` FMQrH2/;2 �M/ bFBHHb- +QMiBMm2 iQ };?i 7Q` i?2 QT2M UbQm`+2- �++2bb-
/�i�V �;�BMbi +HQb2/ Ubvbi2Kb- +Q/2- KBM/bV- �M/ F22T bT2�FBM; mT �#Qmi i?2
r�vb BM r?B+? Qm` +m``2Mi /�i� T`�+iB+2b `2~2+i QTT`2bbBQM �M/ BM2[m�HBiv BM Qm`
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bQ+B2iB2b �i H�`;2X
Jm+? Q7 i?Bb #HQ; TQbi +�K2 Qmi Q7 /Bb+mbbBQMb �i OHQ/H�KiQ- ?2H/
�i _v2`bQM �M/ uQ`F- J�v Rk@Rj- kyRe- �M/ BM +QMp2`b�iBQM rBi?
CQ?M 6BMF- _mi? *QHHBM;b- Jv`QM :`QQp2`- �H�M >�`MmK- EBK S?�K-
�HH�M� J�v2`- _Q#BM .2bK2mH2b- JC am?QMQb- hQK CQ?MbQM- :BHHB�M
"v`M2 �M/ *?`BbiBM� >�`HQr- 7Q` r?B+? A �K ;`�i27mH
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6mM+iBQM�H S`Q;`�KKBM;, �M �ii2KTi �i �M
1tTH�M�iBQM

kyRe@y8@R3

�7i2` K�FBM; � rQ`Fb?QT T`QTQb�H iQ i?2 �++2bb *QM72`2M+2- A #2;�M i?BMFBM; Q7
?Qr A rQmH/ �TT`Q�+? 2tTH�BMBM; 7mM+iBQM�H T`Q;`�KKBM; iQ T`Q;`�KK2`b r?Q
ǳDmbi /QMǶi ;2i BiǴX q?2M A }`bi HQQF2/ BMiQ 7mM+iBQM�H T`Q;`�KKBM;- Bi K�/2 Kv
?2�/ ?m`i @ Bi r�b � /Bz2`2Mi r�v Q7 �TT`Q�+?BM; T`Q;`�KbX Ai iQQF K2 b2p2`�H
v2�`b #27Q`2 A }M�HHv ;Qi r?�i 6S r�b- �M/ ?Qr A +QmH/ i?BMF �#Qmi rQ`FBM;
rBi? BiX aBM+2 i?2 �++2bb T`QTQb�H r�b `2D2+i2/ i?Bb v2�`- A i?Qm;?i A rQmH/
i`v iQ ;2i bQK2 Q7 i?2b2 B/2�b /QrM ?2`2X h?Bb #HQ; TQbi BbMǶi 7Q` 2tT2`B2M+2/
T`Q;`�KK2`b- 2bT2+B�HHv MQi 7Q` T`Q;`�KK2`b r?Q �H`2�/v FMQr 6S- Q` GAaS- Q`
*HQDm`2- 2i+- 2i+X AiǶb �M �ii2KTi iQ ;Bp2 � b2Mb2 iQ T2QTH2 r?Q /Q bQK2 +Q/BM;
BM � T`Q+2/m`�H Q` Q#D2+i@Q`B2Mi2/ H�M;m�;2 Q7 ?Qr 6S rQ`Fb- �M/ bQK2 Q7 i?2
i?BM;b vQm +�M /Q BM �M 6S B/BQKX
h?Qb2 S�`2Mi?2b2b
6B`bi Qz- A r�Mi iQ i�+FH2 i?2 [m2biBQM Q7 i?2 T�`2Mi?2b2bX J�Mv T2QTH2 M2r iQ
6S rBHH }M/ i?2Kb2Hp2b 7�+2/ rBi? bQK2i?BM; HBF2
U/27M rQ`/@+QmMi (t)
UH2i (rQ`/b Up2+ Ubi`fbTHBi Ubi`f`2TH�+2 Ubi`fHQr2`@+�b2 tV O]($q)Y] ] ]V O]$bY]VV)

U`2/m+2 +QMD &' U7Q` (v rQ`/b)
&v U+QmMi U7BHi2` O&v' rQ`/bVV'VVVV

�M/ ;2i `2�HHv BMiBKB/�i2/X q?�iǶb rBi? �HH i?2 T�`2Mi?2b2b\ h?2 }`bi i?BM; A
b?QmH/ b�v Bb i?�i vQm [mB+FHv ;2i mb2/ iQ rQ`FBM; rBi? i?2 T�`2Mi?2b2bX h?2
b2+QM/ i?BM; Bb i?�i i?2v �`2MǶi +QM+2Tim�HHv /B{+mHiX AM _m#v vQm KB;?i K�F2
� 7mM+iBQM +�HH HBF2 i?Bb,
O _m#v
b[m�`2U8V O k8

a22- i?2`2 �`2 irQ T�`2Mi?2b2bX h?2v +QK2 �7i2` i?2 7mM+iBQM M�K2- �M/ bm`@
`QmM/ i?2 �`;mK2MiX AM *HQDm`2 vQm rQmH/ r`Bi2,
cc *HQDm`2
Ub[m�`2 8V cc k8

R



h?2`2 �`2 biBHH QMHv irQ T�`2Mi?2b2b- QMHv i?Bb iBK2 vQm Tmi #Qi? i?2 7mM+iBQM
M�K2 �M/ i?2 �`;mK2Mi BMbB/2 i?2KX G2iǶb i`v +?�BM irQ 7mM+iBQMb iQ;2i?2`,
O _m#v
/BpB/2n#vnirQUb[m�`2U8VV O RkX8

cc *HQDm`2
U/BpB/2n#vnirQ Ub[m�`2 8VV cc RkX8

AM #Qi? +�b2b- vQm ?�p2 7Qm` UirQ T�B`b Q7V T�`2Mi?2b2b- QMHv BM _m#v i?2v +QK2
�7i2` i?2 7mM+iBQM M�K2 �M/ bm``QmM/ i?2 �`;mK2Mi- r?BH2 BM *HQDm`2- i?2v
bm``QmM/ #Qi? i?2 7mM+iBQM M�K2 �M/ i?2 �`;mK2MiX h?Bb +�M H2�/ iQ bQK2
BMi2`2biBM; #2?�pBQm`X AM #Qi? _m#v �M/ *HQDm`2- QT2`�iQ`b �`2 7mM+iBQMbX h?2
ǳYǴ 7mM+iBQM i�F2b irQ �`;mK2Mib- �//b i?2K iQ;2i?2` �M/ `2im`Mb � `2bmHiX 6Q`
i?2 b�F2 Q7 �`;mK2Mi- H2iǶb `2r`Bi2 i?�i �b � ǳTHmbǴ 7mM+iBQM BM _m#v,
O _m#v
/27 THmbU7B`bi- b2+QM/V
7B`biYb2+QM/

2M/

THmbU8- 9V O N
8 Y 9 O N

h?2b2 irQ 7mM+iBQMb +�HHb UǳTHmbǴ �M/ ǳYǴV /Q 2t�+iHv i?2 b�K2 i?BM;- #mi i?2B`
bvMi�t Bb /Bz2`2Mi UrBi? i?2 ǳYǴ 7mM+iBQM- i?2 7mM+iBQM M�K2 ;Q2b #2ir22M i?2
irQ �`;mK2MibVX AM *HQDm`2- i?2 irQ 7mM+iBQMb rQmH/ ?�p2 2t�+iHv i?2 b�K2
bvMi�t,
cc *HQDm`2
U/27M THmb (7B`bi b2+QM/)
UY 7B`bi b2+QM/VV

UTHmb 8 9V cc N
UY 8 9V cc N

aQ r?�i r2 b22 BM *HQDm`2 Bb i?�i �V 2p2`vi?BM; i?�iǶb MQi � T`BKBiBp2 Bb �
7mM+iBQM �M/ #V 7mM+iBQMb �Hr�vb ?�p2 i?2 b�K2 bvMi�tX h?Bb K�F2b Bi `2�HHv
2�bv iQ mM/2`bi�M/ r?�i � T`Q;`�K Bb /QBM; �M/ 7QHHQr i?2 +?�BM Q7 bm++2bb7mH
7mM+iBQM +�HHbX q?B+? #`BM;b K2 iQ i?2 H�bi i?BM; AǶHH +Qp2` BM i?Bb TQbi @ ?Qr
/Q2b � 7mM+iBQM�H T`Q;`�K rQ`F\
>Qr +�M vQm #mBH/ � T`Q;`�K Qmi Q7 7mM+iBQMb\
AM Q#D2+i@Q`B2Mi2/ T`Q;`�KKBM;- i?2 i2`Kb 7mM+iBQM �M/ K2i?Q/ �`2 Q7i2M mb2/
BMi2`+?�M;2�#Hv- 2bT2+B�HHv �KQM; T2QTH2 r?Q ?�p2 +QK2 7`QK- 7Q` 2t�KTH2- �
T`Q+2/m`�H H�M;m�;2 HBF2 *X � K�i?2K�iB+�H 7mM+iBQM K�Tb QM2 p�Hm2 iQ �MQi?2`
i?`Qm;? � K�i?2K�iB+�H i`�Mb7Q`K�iBQMX AM T`Q;`�KKBM;- � 7mM+iBQM +�M 2Bi?2`
`2im`M � p�Hm2 UHBF2 � K�i?2K�iB+�H 7mM+iBQM /Q2bV Q` Bi +�M ?�p2 � bB/2@2z2+i
U2X;X T`BMi iQ i?2 b+`22M Q` +�mb2 � +?�M;2 BM T`Q;`�K bi�i2V Q` #Qi?X � K2i?Q/

k



Bb � 7mM+iBQM i?�i Bb �ii�+?2/ iQ �M Q#D2+i BM �M Q#D2+i@Q`B2Mi2/ H�M;m�;2X AM
6S- r2 i`v �b 7�` �b TQbbB#H2 iQ r`Bi2 Tm`2 7mM+iBQMb- i?�i Bb- 7mM+iBQMb r?B+?
QMHv `2im`M � p�Hm2 UBX2X i?�i /QMǶi ?�p2 bB/2@2z2+ibV �M/ �Hr�vb `2im`M � p�Hm2
U2p2M B7 i?2 p�Hm2 Bb ǳMBHǴVX
aQ 7Q` 2t�KTH2- Qm` ǳb[m�`2Ǵ 7mM+iBQM KB;?i #2 /2}M2/ HBF2 i?Bb,
O _m#v
/27 b[m�`2UMmKV
MmK MmK

2M/

b[m�`2U9V O Re

cc *HQDm`2
U/27M b[m�`2 (M)
U M MVV

Ub[m�`2 9V cc ReV

:Bp2M i?2 MmK#2` 9- i?2 b[m�`2 7mM+iBQM rBHH �Hr�vb `2im`M i?2 MmK#2` Re-
#2+�mb2 i?2 7mM+iBQM Bb /2}M2/ QMHv rBi? `272`2M+2 iQ i?2 p�Hm2b T�bb2/ iQ BiX AM
T`Q+2/m`�H �M/ Q#D2+i@Q`B2Mi2/ H�M;m�;2b- r2Ƕ`2 �HHQr2/ iQ r`Bi2 7mM+iBQMb i?�i
KB;?i HQQF QmibB/2 i?2Kb2Hp2b 7Q` bQK2 /�i�- bQ 7Q` 2t�KTH2 r2 KB;?i r`Bi2,
O _m#v
/27 +?2+Fnr2�i?2`n�M/n/�i2U/�i2V
]hQ/�v^b /�i2 Bb O&/�i2' �M/ i?2 i2KT2`�im`2 Bb O&!i2KT2`�im`2']

2M/
!i2KT2`�im`2 4 ]jy *2HbBmb]
+?2+Fnr2�i?2`n�M/n/�i2U]J�`+? R]V

O ]hQ/�v^b /�i2 Bb J�`+? R �M/ i?2 i2KT2`�im`2 Bb jy *2HbBmb]

!i2KT2`�im`2 4 ]@8 *2HbBmb]
+?2+Fnr2�i?2`n�M/n/�i2U]J�`+? R]V

O ]hQ/�v^b /�i2 Bb J�`+? R �M/ i?2 i2KT2`�im`2 Bb @8 *2HbBmb]

q2 +�M b22 `B;?i �r�v i?�i- /m2 iQ BiǶb `2HB�M+2 QM i?2 p�`B�#H2 !i2KT2`�im`2-
r2 +�M T�bb i?2 b�K2 �`;mK2Mi UǳJ�`+? RǴV iQ i?2 ǳ+?2+Fnr2�i?2`n�M/n/�i2Ǵ
7mM+iBQM �M/ Bi rBHH `2im`M /Bz2`2Mi `2bmHibX h?2 !i2KT2`�im`2 p�`B�#H2 Bb T�`i Q7
i?2 T`Q;`�KǶb bi�i2- �M/ #2+�mb2 bi�i2 +�M +?�M;2 BM/2T2M/2Mi Q7 i?2 7mM+iBQM-
Bi K�F2b 7mM+iBQMb p2`v /B{+mHi iQ i2bi �M/ mM/2`bi�M/X
AM 7mM+iBQM�H T`Q;`�KKBM;- r2 i`v iQ �pQB/ bi�i2 �b Km+? �b TQbbB#H2X q2 K�F2
bm`2 i?�i r2 r`Bi2 7mM+iBQMb i?�i `2im`M i?2 b�K2 p�Hm2 2p2`v iBK2- K�FBM; i?2K
p2`v 2�bv iQ mM/2`bi�M/ �M/ i2biX �M/ #2+�mb2 r2 �Hr�vb r`Bi2 7mM+iBQMb �b
QTTQb2/ iQ K2i?Q/b- r2 FMQr i?�i Qm` 7mM+iBQMb rBHH �Hr�vb `2im`M p�Hm2bX h?Bb
�HHQrb mb iQ #mBH/ bK�HH2` 7mM+iBQMb mT BMiQ H�`;2` mMBib i?`Qm;? +QKTQbBiBQM,
cc *HQDm`2

j



U/27 �mi?Q` ]a�J]V
U`2p2`b2 U+HQDm`2Xbi`BM;fHQr2`@+�b2 �mi?Q` ] q_Ph1 h>Aa]V

cc bB?i 2iQ`r K�b

h?�iǶb � T`2iiv i`BpB�H 2t�KTH2- #mi ?2`2Ƕb �M 2t�KTH2 Q7 � rQ`FBM; `M�@
i`�Mb+`BTiBQM 7mM+iBQM BM QM2 HBM2- mbBM; QMHv � +QKTQbBiBQM Q7 bBKTH2 7mM+iBQMb,
cc *HQDm`2

U/27M iQ@`M� (/M�)
U+HQDm`2Xbi`BM;fDQBM UK�T &$: $* $* $: $� $l $h $�' /M�VVV

h?`Qm;? 7mM+iBQM +QKTQbBiBQM- vQm +�M 2M/ mT r`BiBM; p2`v bQT?BbiB+�i2/- TQr@
2`7mH T`Q;`�Kb #mBH/BM; mT 7`QK p2`v bBKTH2 7mM+iBQMb i?�i vQm +?�BM iQ;2i?2`-
b2+m`2 BM i?2 FMQrH2/;2 i?�i �HH vQm` 7mM+iBQMb �V /QMǶi /2T2M/ QM bi�i2 �M/ #V
�Hr�vb `2im`M � p�Hm2X "2+�mb2 7mM+iBQMb �Hr�vb `2im`M � p�Hm2- vQm +�M +?�BM
7mM+iBQMb iQ;2i?2` bQ i?�i i?2v i�F2 i?2 `2im`M p�Hm2 Q7 QM2 7mM+iBQM �b i?2 BMTmi
Q7 �MQi?2`X
AǶp2 QMHv b+`�i+?2/ i?2 bm`7�+2 ?2`2- �M/ ?�p2MǶi i�HF2/ 2MQm;? �#Qmi bB/2@2z2+ib
�M/ bi�i2- i?2 H�+F Q7 p�`B�#H2b �M/ p�`B�#H2 �bbB;MK2Mi- Q` +QMi`QH bi`m+im`2b
�M/ `2+m`bBQM- #mi ?QT27mHHv i?Bb �ii2KTi iQ /2KvbiB7v 7mM+iBQM�H T`Q;`�KKBM;
rBHH #2 mb27mHX
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ǵq?Q aB;Mb i?2 S�v+?2+FbǶ, PM *QHH2;B�H
:Qp2`M�M+2

kyRe@y8@jR

q?2M A r�b vQmM;- A �ii2M/2/ � K22iBM; Q7 i?2 qBMMBT2; Aqq- BM i?2 +Qm`b2
Q7 r?B+? � vQmM; #BF2 +Qm`B2` �bF2/ �#Qmi mMBQM +2`iB}+�iBQM 7Q` ?Bb ǳ+QQT2`@
�iBp2ǴX �M QH/2` K�M iQQF Bbbm2 rBi? i?2 vQmM; K�MǶb +?�`�+i2`Bx�iBQM Q7 i?2
Q`;�MBx�iBQM �b � +QQT2`�iBp2- /2K�M/BM; iQ FMQr r?Q QrM2/ i?2 2[mBTK2Mi-
r?Qb2 M�K2 r�b QM i?2 H2�b2 @ ǳr?Q bB;Mb i?2 T�v+?2+Fb\ǴX h?2 H2bbQM ?2`2
r�b iQ /B; #2HQr i?2 +QK7Q`iBM; T?`�b2b �M/ /2b+`BTiQ`b iQ i?2 2+QMQKB+ U�M/
i?2`27Q`2 TQr2`V `2H�iBQMb i?�i �+im�HHv T2`i�BM2/X
�b T�`i Q7 i?2 aQ+B�H aim/B2b �M/ >mK�MBiB2b *QM;`2bb #2BM; ?2H/ BM *�H;�`v-
Kv +QHH2�;m2 a2�M GmvF ir22i2/ Qmi i?2 *�S�G ǳai�i2K2Mi QM *QHH2;B�H :Qp@
2`M�M+2Ǵ /�i2/ �T`BH kyR8 U�M/ �TT`Qp2/ �i i?2 *�S�G �:J QM CmM2 RVX
AǶK bQK2r?�i BMi2`2bi2/ BM i?2 [m2biBQM Q7 +QHH2;B�H ;Qp2`M�M+2 #2+�mb2 BiǶb
bQK2i?BM; r2 i�HF � HQi �#Qmi #mi `�`2Hv- B7 2p2`- b22 BM �+iBQMX a2�M �M/ 1p�
_2pBiiǶb i�HF �i lMBp2`bBiv Q7 �H#2`i� 2�`HB2` i?Bb v2�` QM i?2B` rQ`F bim/vBM;
HB#`�`v +QmM+BHb r�b p2`v BMi2`2biBM;- 2bT2+B�HHv #2+�mb2 Bi mM/2`b+Q`2/ i?2 7�+i
i?�i r?�i2p2` +QKKBii22b HB#`�`B�Mb #2HQM; iQ rBi?BM l Q7 �- r2 +2`i�BMHv ?�p2
MQi?BM; �TT`Q�+?BM; +QHH2;B�H ;Qp2`M�M+2 Ui?Qm;? r2 /Q ?�p2 � HB#`�`v +QmM@
+BHVX aQ A ;H�M+2/ #`B2~v �i i?2 *�S�G bi�i2K2Mi- �7i2` r?B+? i?2 7QHHQrBM;
2t+?�M;2 iQQF TH�+2,
!`2/HB#`�`B�M A �;`22 rBi? vQm- BiǶb #2bi `2�/ �b �M �bTB`�iBQM�H /Q+mK2Mi
ě a2�M GmvF U!a2�MGmvFV J�v jR- kyRe
LQr- ǳ�bTB`�iBQM�HǴ iQ K2 BM/B+�i2b i?�i Bi /2b+`B#2b � bi�i2 Q7 �z�B`b iQ #2
rQ`F2/ iQr�`/ UiQ �bTB`2 iQV- #mi B7 i?Bb Bb i?2 +�b2- bm`2Hv �M �bTB`�iBQM�H
/Q+mK2Mi Kmbi i�F2 +�`2 iQ �++m`�i2Hv /2b+`B#2 i?2 +m``2Mi bi�i2 Q7 �z�B`bX A7 Bi
/Q2b MQi @ B7- �b a2�M 7m`i?2` bi�i2b- i?2 �m/B2M+2 Q7 i?2 /Q+mK2Mi Bb HB#`�`B�Mb
BM #�`;�BMBM; TQbBiBQMb �M/ b2MBQ` �/KBMBbi`�iBQM @ i?2M Bi K�v �+im�HHv ?�`K
i?2 HB#`�`B�MbǶ #�`;�BMBM; TQbBiBQM iQ KBb+?�`�+i2`Bx2 i?2 bBim�iBQM- TH�vBM; BMiQ
i?2 ?�M/b Q7 b2MBQ` �/KBMBbi`�iBQM r?Q- H2iǶb 7�+2 Bi- �`2 mMHBF2Hv iQ `2�/ bm+? �
/Q+mK2Mi- H2i �HQM2 i�F2 Bi b2`BQmbHvX

*�S�Gf�*"�S 2M/Q`b2b T`Q72bbBQM�H �+�/2KB+ HB#`�`B�Mb �b 2[m�H
T�`iB+BT�Mib BM i?2 ;Qp2`M�M+2 bi`m+im`2b Q7 �+�/2KB+ BMbiBimiBQMb

R



�M/ `2+Q;MBx2b i?2 +Q`2 `QH2 Q7 �+�/2KB+ HB#`�`B�Mb BM i?2 i2�+?BM;
�M/ i?2 �/p�M+2K2Mi Q7 `2b2�`+? �M/ FMQrH2/;2 BM i?2 KBbbBQM Q7
2/m+�iBQM�H BMbiBimiBQMbX

h?Bb QT2MBM; bi�i2K2Mi /Q2b MQi /2}M2 r?Q i?2 T�`iB+BT�Mib �`2 i?�i r2 rQmH/
HBF2 HB#`�`B�Mb iQ #2 2[m�H iQX 6�+mHiv\ h?�iǶb MQi � ?QKQ;2M2Qmb ;`QmT rBi?BM
�M BMbiBimiBQMX �/KBMBbi`�iBQM\ h?2 lMBp2`bBiv S`2bB/2Mi\ h?2 pB+2@T`2bB/2Mib
�M/ �bbQ+B�i2 pB+2@T`2bB/2Mib\ PM+2 r2 #2;BM iQ �bF ǳ2[m�H iQ r?QKǴ- r2 �`2
7Q`+2/ iQ `2+Q;MBx2 i?�i ǳ2[m�HBivǴ Bb MQi � i2`K i?�i +�M #2 mb2/ iQ /2b+`B#2 i?2
?B2`�`+?v Q7 � mMBp2`bBivX �M/ QM+2 ǳ2[m�HBivǴ Bb i?`QrM BM /Qm#i- i?2M ǳ2M/Q`b@
BM;Ǵ � pB2r Q7 HB#`�`B�Mb �b ǳ2[m�H T�`iB+BT�MibǴ #2+QK2b MQi QMHv iQQ p�;m2
iQ K2�M �Mvi?BM;- Bi BM 7�+i +Qp2`b mT i?2 mM2[m�H- ?B2`�`+?B+�H bi`m+im`2 Q7
i?2 Q`;�MBx�iBQMX >B/BM; i?2 7�+i Q7 �M mM2[m�H 2KTHQv2` Ĝ rQ`F2` `2H�iBQMb?BT
#2?BM/ �M BHHmbBQM Q7 2[m�HBiv Bb /�M;2`Qmb �i i?2 #2bi Q7 iBK2b- #mi 2bT2+B�HHv
bQ BM � T2`BQ/ Q7 +QHH2+iBp2 #�`;�BMBM;X PM2 Q7 i?2 r�vb BM r?B+? +�TBi�HBbK
bm++22/b BM +QMiBMmBM; iQ 2tTHQBi rQ`F2`b Bb #v KvbiB7vBM; Bib QrM 2+QMQKB+
`2H�iBQMb?BTbX AM i?2 b�K2 r�v i?�i i?2 #BF2 +Qm`B2` ǳ+QQT2`�iBp2Ǵ ?B/ � `2@
�HBiv Q7 2KTHQvK2Mi- +?�`�+i2`BxBM; � mMBp2`bBiv �b �M 2;�HBi�`B�M- /2KQ+`�iB+
Q`;�MBx�iBQM Q#b+m`2b i?2 `2�HBiv Q7 2+QMQKB+ /QKBM�iBQM �i TH�v rBi?BM �HH i?2
+QMbiBim2Mi `2H�iBQMb?BTbX hQ T�`�T?`�b2 i?2 QH/2` rQ`F2` �i i?�i Aqq K22iBM;-
B7 HB#`�`B�Mb b?QmH/ T�`iB+BT�i2 �i �HH H2p2Hb Q7 i?2 Q`;�MBx�iBQM /Q2b i?Bb K2�M
r2 +�M r`Bi2 i?2 +?2+Fb\ P#pBQmbHv MQiX

6`2[m2MiHv � KBMQ`Biv rBi?BM i?2B` �+�/2KB+ +QKKmMBiB2b- Bi Bb Q7@
i2M /B{+mHi 7Q` �+�/2KB+ HB#`�`B�Mb iQ �+?B2p2 2[m�H `2T`2b2Mi�iBQM
rBi?BM � /2KQ+`�iB+ T`Q+2bbX

�;�BM- r?B+? ǳ/2KQ+`�iB+ T`Q+2bbǴ Bb #2BM; /2b+`B#2/ ?2`2\ AǶp2 b22M MQ BM/B+�@
iBQM �i �Mv Q7 i?2 mMBp2`bBiB2b AǶp2 rQ`F2/ �i i?�i �Mvi?BM; i?�i +QmH/ `2KQi2Hv
#2 /2b+`B#2/ �b ǳ/2KQ+`�+vǴ ?QH/b 7Q` i?2 BMbiBimiBQMX h?2 K2K#2`b Q7 i?2
#Q�`/ Q7 ;Qp2`MQ`b �`2 TQHBiB+�H �TTQBMi22b- �M/ i?2 b2�`+? +`Bi2`B�- `2KmM2`�@
iBQM- �M/ /2+BbBQM@K�FBM; TQr2`b Q7 i?2 T`2bB/2Mi �M/ oSb ~v BM i?2 7�+2 Q7
�Mvi?BM; i?�i KB;?i 2p2M #2 +�HH2/ #Qm`;2QBb /2KQ+`�+v Ur?B+? BbMǶi- BM i?2
2M/- /2KQ+`�+v �i �HHVX lMBp2`bBiB2b �`2 MQi /2KQ+`�iB+ BMbiBimiBQMbX �HH Q7 i?2
+QKKBii22b �M/ +QmM+BHb i?�i 7�+mHiv U�M/ HB#`�`B�MbV #2HQM; iQ b2`p2b QMHv iQ
?B/2 i?�i 7�+i �M/ iQ ;Bp2 �+�/2KB+b � b2K#H�M+2 Q7 �;2M+v rBi?BM i?2 H�`;2`
Q`;�MBx�iBQMX hQ BMbBbi i?�i mMBp2`bBiB2b �M/ HB#`�`B2b �`2 bQK2?Qr /2KQ+`�iB+
Bb /�M;2`QmbHv M�śp2X

*2Mi`�HBx2/ �M/ mMBH�i2`�H /2+BbBQM@K�FBM; `BbFb �HB2M�iBQM �M/ Bb
+QmMi2`T`Q/m+iBp2 iQ i?2 �/p�M+2K2Mi Q7 �M Q`;�MBx�iBQMǶb KBbbBQMX

�;�BM- i?Bb K�F2b Bi bQmM/ �b B7 bm+? � KQ/2H Q7 /2+BbBQM K�FBM; Bb �M �#2``�iBQM-
bQK2i?BM; i?�i- QM+2 Bi Bb TQBMi2/ Qmi- 2p2`vQM2 rBHH �;`22 iQ `2K2/vX Ai B;MQ`2b
i?2 7�+i i?�i +2Mi`�HBx2/ �M/ mMBH�i2`�H /2+BbBQM@K�FBM; Bb i?2 MQ`K BM mMBp2`@
bBiB2b �M/ BM �+�/2KB+ HB#`�`B2bX hQ T`2i2M/ Qi?2`rBb2- 2bT2+B�HHv iQ HB#`�`B�Mb
BM � #�`;�BMBM; TQbBiBQM- Bb iQ TH�v BMiQ i?2 ?�M/b Q7 i?2 2KTHQv2`Ƕb #�`;�BMBM;
i2�KX _2pBii �M/ GmvF bi�i2 i?2 +�b2 KQ`2 bi`QM;Hv r?2M i?2v MQi2 ǳ2pB/2M+2

k



Q7 � ;2M2`�H /Bb2M7`�M+?Bb2K2Mi Q7 HB#`�`B�Mb 7`QK bB;MB}+�Mi /2+BbBQMb �z2+iBM;
HB#`�`v QT2`�iBQMb- `2bQm`+2b- b2`pB+2b- �M/ i?2 �TTQBMiK2Mi �M/ 2p�Hm�iBQM Q7
b2MBQ` HB#`�`v �/KBMBbi`�iBp2 TQbBiBQMbǴXh?Bb ?�b +2`i�BMHv #22M #Q`M2 Qmi BM Kv
2tT2`B2M+2X

�+�/2KB+ HB#`�`B2b- HBF2 i?2 BMbiBimiBQMb i?�i ?Qmb2 i?2K- �`2 Tm#HB+
bT?2`2b i?�i TH�v � +`BiB+�H `QH2 BM b�72;m�`/BM; Qm` /2KQ+`�iB+ 7`22@
/QKbc �M/ �b bm+?- i?2v Kmbi #2 ;Qp2`M2/ #�b2/ QM p�Hm2b `QQi2/
BM i?2 Tm#HB+ ;QQ/ �M/ T`Q72bbBQM�H 2i?B+b �M/ T`BM+BTH2bX

h?Bb- AǶK �7`�B/- Bb �M QTBMBQM bi�i2/ �b � 7�+i- rBi? MQi?BM; iQ bmTTQ`i BiX �b
�Hr�vb i?2 i`mi? Bb KQ`2 +QKTHB+�i2/ i?�M i?�iX G2�pBM; �bB/2 i?2 [m2biBQM
Q7 r?�i ǳ/2KQ+`�iB+ 7`22/QKbǴ r2 BM 7�+i TQbb2bb- Bi +�M �HbQ #2 �`;m2/ i?�i
�+�/2KB+ HB#`�`B2b TH�v � `QH2 BM i?2 K�M�;2K2Mi Q7 i?2 2+QMQKv Ui?`Qm;?
+QMi`QHHBM; bmTTHv �M/ /2K�M/ Q7 rQ`F2`b �i /Bz2`2Mi H2p2Hb Q7 �++`2/Bi�iBQMV
�b r2HH �b i?2 `2T`Q/m+iBQM Q7 B/2QHQ;v �M/ i?2 +mHim`�H ?2;2KQMv Q7 i?2 `mHBM;
+H�bbX LQr- i?2 HB#`�`v Bb MQi Dmbi i?2b2 i?BM;b- #mi Bi Bb �HbQ i?Qb2 i?BM;b- MQ
K�ii2` r?�i 2Hb2 Bi BbX hQ ;Bp2 � QM2@bB/2/ /2b+`BTiBQM Q7 �Mvi?BM;- M2p2` KBM/
�+�/2KB+ HB#`�`B2b- Bb �M �#/B+�iBQM Q7 +`BiB+�H i?BMFBM;- bQK2i?BM; i?�i HB#`�`B2b
�`2 bmTTQb2/ iQ T`QKQi2X Ai /Q2b MQ@QM2 �Mv ;QQ/ iQ `2T2�i Qp2` �M/ Qp2` �;�BM
� M�śp2 �M/ bBKTHBbiB+ pB2r- �M �?BbiQ`B+�H- 7�B`v@i�H2 pB2r Q7 i?2 BKTQ`i�M+2 Q7
HB#`�`B2bX "v `2T2�iBM; T?`�b2b bm+? �b i?2b2 iQ i?Qb2 r?Q /QMǶi #2HB2p2 � rQ`/
Q7 Bi U2KTHQv2`b- �/KBMBbi`�iQ`b- 2i+V- r2 TH�v BMiQ i?2B` ?�M/bX �b HQM; �b i?2v
T�v HBT@b2`pB+2 iQ i?2b2 pB2rb r2 +�M #2 H2/ BMiQ �Mvi?BM;X
q?�i 7QHHQrb �7i2` i?Bb Bb � /2b+`BTiBQM Q7 r?�i � HB#`�`v +QmM+BH b?QmH/ HQQF HBF2X
h?Bb- A bmTTQb2- Bb i?2 �bTB`�iBQM�H T�`i Q7 i?2 /Q+mK2Mi- �M/ A �;`22 i?�i bm+?
T`QTQb�Hb rQmH/ Ĝ B7 i?2v +QmH/ #2 2z2+i2/ Ĝ #2 ?2HT7mH �M/ #2M2}+B�H iQ HB#`�`v
rQ`F2`b BM �HH bQ`ib Q7 r�vbX "mi iQ #�b2 bm+? T`QTQb�Hb QM � p�;m2 �M/ QM2@
bB/2/ +?�`�+i2`Bx�iBQM Q7 i?2 mMBp2`bBiv �M/ i?2 HB#`�`v �b 2;�HBi�`B�M- /2KQ+`�iB+
mT?QH/2`b Q7 i?2 Tm#HB+ ;QQ/ K2�Mb- QM i?2 QM2 ?�M/- i?2 T`QTQb�Hb rBHH M2p2` #2
2M�+i2/ U#2+�mb2 MQi?BM; +?�HH2M;2b i?2 �/KBMBbi`�iBQMb `Qbv +?�`�+i2`Bx�iBQM
Q7 i?2 KBbbBQM �M/ bi`m+im`2 Q7 i?2 mMBp2`bBiv �M/ HB#`�`vV �M/ QM i?2 Qi?2`
?�M/ i?�i HB#`�`B�Mb rBHH HQb2 Qmi QM �M QTTQ`imMBiv iQ +�bi � +`BiB+�H 2v2 QM i?2
Q`;�MBx�iBQMb i?�i r2 �`2 2ti`2K2Hv T`BpBH2;2/ iQ rQ`F BMX
1Hb2r?2`2 QM i?Bb #HQ;- A ?�p2 +`BiB+Bx2/ i?2 #Qm`;2QBb mMBp2`bBiv �M/ T`QpB/2/ �
#Hm2@bFv MQiBQM Q7 �M �Hi2`M�iBp2 KQ/2H Q7 Q`;�MBx�iBQM- QM2 i?�i /Q2bMǶi `2[mB`2
mb iQ �ii2KTi iQ rBM �Mv `2+Q;MBiBQM 7`QK Qm` 2KTHQv2`b #v `2T2�iBM; TH�iBim/2b
�#Qmi /2KQ+`�+v �M/ 2;�HBi�`B�MBbKX
LQr- A `2+Q;MBx2 i?2 BKTQ`i�M+2 Q7 T`QT�;�M/�- #mi 7Q` T`QT�;�M/� iQ #2 2z2+@
iBp2 Bi ?�b iQ #2 Dmbi � HBiiH2 KQ`2 2ti`2K2 i?�i r?�i 2p2`vQM2 +�M �;`22 rBi?X
Ai Bb mM+H2�` r?2i?2` i?2 *�S�G bi�i2K2Mi Bb BMi2M/2/ iQ #2 T`QT�;�M/� Q`
r?2i?2` Bi Bb �+im�HHv K2�Mi iQ ?�p2 #2 mb2/ �b � iQQH BM +QHH2+iBp2 #�`;�BMBM;-
Q` 2p2M r?2i?2` Bi Bb bBKTHv K2�Mi iQ #2 2/m+�iBQM�HX h?2 T`Q#H2K rBi? i?Bb
bi�i2K2Mi Bb MQi Dmbi i?�i Bi Bb p�;m2- MQi Dmbi i?�i Bi �`;m2b � bBM;H2 `Qbv QTBM@
BQM- i?2 T`Q#H2K Bb i?�i Bi Bb b�72- �M/ i?2`27Q`2- 7`QK �M �/KBMBbi`�iQ`Ƕb TQBMi

j



Q7 pB2r- +�M #2 b�72Hv B;MQ`2/X
AM +HQbBM;- A ?�p2 iQ �/KBi i?�i i?2 �`;mK2Mi +�M #2 K�/2 i?�i mMBp2`bBiv �M/
HB#`�`v �/KBMBbi`�iQ`b rBHH B;MQ`2 r?�i A r`Bi2 iQQX h?2 /Bz2`2M+2 Bb i?�i A FMQr
i?�i MQi?BM; A b�v +�M +?�M;2 i?2 7mM/�K2Mi�H M�im`2 Q7 Kv `2H�iBQMb?BT iQ i?2
mMBp2`bBiv �M/ HB#`�`v �b � rQ`F2`X �HH A +�M /Q Bb iQ r`Bi2 7Q` Qi?2` HB#`�`v
rQ`F2`b- �M/ i?2 ;`2�i2bi +Qm`i2bv A +�M /Q- BM i?�i +�b2- Bb iQ i`v iQ bT2�F �b
TH�BMHv �b TQbbB#H2 �M/ iQ 2tTQb2- �b +QMbBbi2MiHv �b A +�M- i?2 `2�HBiv Q7 ǳr?Q
bB;Mb i?2 T�v+?2+FbǴX
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J�i2`B�HBbK �M/ i?2 JQ/2 Q7 S`Q/m+iBQM

kyRe@ye@kd

AM E�`H J�`t �M/ *`BiB+�H GB#`�`B�Mb?BT- CQ?M S�i2K�M- *1P Q7 h?mM/2` "�v
Sm#HB+ GB#`�`v- b22Fb iQ T`QpB/2 � J�`tBbi 7`�K2rQ`F 7Q` � ǳL22/b "�b2/Ǵ HB@
#`�`v KQ/2HX AM kyy3- S�i2K�M r`Qi2 BM AM7Q`K�iBQM 7Q` aQ+B�H *?�M;2 QM
ǳ.2p2HQTBM; � L22/b "�b2/ GB#`�`v a2`pB+2Ǵ r?B+?- r?BH2 MQi M�KBM; J�`t /B@
`2+iHv- /B/ `272` iQ J�`tǶb bi�i2K2Mi BM i?2 *`BiB[m2 Q7 i?2 :Qi?� S`Q;`�KK2
UR3d8V Ui�F2M 7`QK GQmBb "H�M+VX ǳ6`QK 2�+? �++Q`/BM; iQ ?Bb �#BHBiv- iQ 2�+?
�++Q`/BM; iQ ?Bb M22/bǴX
6Q` S�i2K�M- Bi b22Kb- J�`tǶb B/2�b �`2 i?2 #2/`Q+F QM r?B+? i?2 ǳL22/b "�b2/
GB#`�`vǴ +QmH/ #2 7QmM/2/X A b�v ǳ+QmH/Ǵ #2+�mb2 BM M2Bi?2` /Q+mK2Mi Bb i?2
ǳL22/b "�b2/ GB#`�`vǴ TQbBi2/ �b �Mvi?BM; KQ`2 i?�M �M �#bi`�+i- �bTB`�iBQM�H
KQ/2H r?B+? `2im`Mb HB#`�`B2b iQ � Tm`TQ`i2/ U#mi mMbm#bi�MiB�i2/V i`�/BiBQM
Q7 /2KQ+`�+v �M/ bQ+B�H DmbiB+2 r?B+? S�i2K�M #2HB2p2b HB#`�`B2b ?�p2 /Bp2`;2/
7`QKX
Ai b22Kb iQ K2 i?�i S�i2K�MǶb `2�/BM; Q7 J�`t /Q2b MQi /Q DmbiB+2 iQ i?2 bQ@
T?BbiB+�iBQM �M/ Mm�M+2 Q7 J�`tǶb i?2Q`2iB+�H +QMi`B#miBQMb- #mi A /QMǶi r�Mi
;2i BMiQ � /2#�i2 �#Qmi `2H�iBp2 BMi2`T`2i�iBQMb Q7 J�`tX A /Q- ?Qr2p2`- r�Mi
iQ TQBMi Qmi � K�DQ` �#b2M+2 BM S�i2K�MǶb �M�HvbBb- QM2 r?B+? ?�b �Hr�vb #22M
+QMbB/2`2/ 7mM/�K2Mi�H iQ J�`t �M/ iQ J�`tBbi �M�HvbBb- i?2 +QM+2Ti Q7 K�i2@
`B�HBbKX
S�i2K�M #2;BMb E�`H J�`t �M/ *`BiB+�H GB#`�`B�Mb?BT #v K2MiBQMBM; i?2 #�b2
�M/ bmT2`bi`m+im`2- #v r?B+? J�`t K2�Mi i?2 r�vb BM r?B+? 2+QMQKB+ T`Q@
/m+iBQM r�b Q`;�MBx2/- �M/ i?2 +mHim`2- TQHBiB+b- bQ+B�H 7Q`K�iBQMb- 2i+- r?B+?
/2p2HQT Qmi Q7 � ;Bp2M KQ/2 Q7 T`Q/m+iBQMX AM ?Bb bF2i+? Q7 ?BbiQ`B+�H K�i2`B�HBbK
Tm#HBb?2/ BM R38N- J�`t r`Qi2,

AM i?2 bQ+B�H T`Q/m+iBQM Q7 i?2B` 2tBbi2M+2- K2M BM2pBi�#Hv 2Mi2` BMiQ
/2}MBi2 `2H�iBQMb- r?B+? �`2 BM/2T2M/2Mi Q7 i?2B` rBHH- M�K2Hv `2H�@
iBQMb Q7 T`Q/m+iBQM �TT`QT`B�i2 iQ � ;Bp2M bi�;2 BM i?2 /2p2HQTK2Mi
Q7 i?2B` K�i2`B�H 7Q`+2b Q7 T`Q/m+iBQMX h?2 iQi�HBiv Q7 i?2b2 `2H�iBQMb
Q7 T`Q/m+iBQM +QMbiBimi2b i?2 2+QMQKB+ bi`m+im`2 Q7 bQ+B2iv- i?2 `2�H
7QmM/�iBQM- QM r?B+? �`Bb2b � H2;�H �M/ TQHBiB+�H bmT2`bi`m+im`2 �M/
iQ r?B+? +Q``2bTQM/ /2}MBi2 7Q`Kb Q7 bQ+B�H +QMb+BQmbM2bbX UJ�`t-
T`27�+2 iQ h?2 *`BiB[m2 Q7 SQHBiB+�H 1+QMQKvV

R



h?2 BKTQ`i�Mi i?BM; ?2`2 Bb i?�i i?2 ǳ#�b2Ǵ Bb K�i2`B�HX h?2 r�vb BM r?B+?
r2- �b rQ`F2`b- BMi2`�+i rBi? i?2 rQ`H/ iQ b�iBb7v Qm` M22/b Ui?`Qm;? rQ`FV
Bb i?2 7QmM/�iBQM Q7 i?2 bmT2`bi`m+im`2- �M/ i?2`27Q`2 Q7 �HH bQ+B�H 7Q`Kb �M/
BMbiBimiBQMb UBM+Hm/BM; HB#`�`B2bVX h?2 `2H�iBQMb?BT #2ir22M i?2 #�b2 �M/ i?2
bmT2`bi`m+im`2 Bb- Q7 +Qm`b2- /B�H2+iB+�H- #mi J�`tBbK Bb �M 2+QMQKB+ /2i2`KBM@
BbK- �M/ BiǶb BKTQ`i�Mi iQ `2K2K#2` i?2 BKTQ`i�M+2 J�`t �b+`B#2/ iQ K�i2`B�H
`2�HBiv �M/ i?2 `2H�iBQMb i?�i Bi 2M;2M/2`bX
AM i?Bb +�b2- i?2M- r?2M S�i2K�M bi�i2b i?�i ǳr2 +�M BMi2`T`2i i?2 amT2`bi`m+@
im`2 �b i?2 Q`;�MBx�iBQM�H +mHim`2 (Ę) �M/ i?2 "�b2 �b i?2 ai`�i2;v- ai`m+im`2b-
�M/ avbi2KbǴ Q7 � HB#`�`v- ?2 Bb HQbBM; bB;?i Q7 i?2 K�i2`B�HBbi #�bBb Q7 +�TBi�H@
Bbi T`Q/m+iBQM- �M/ i?2`27Q`2 +QM7mbBM; r?�i Bb �M 2+QMQKB+ `2H�iBQMb?BT- �M/
r?�i Bb- 7Q` r�Mi Q7 � #2ii2` rQ`/- +mHim`�HX P`;�MBx�iBQM�H +mHim`2 Bb Q#pBQmbHv
U#mi MQi K2`2HvV +mHim`�H- #mi bQ �`2 bi`�i2;v U?Qr �M/ #v r?QK Bb bi`�i2;v
/2+B/2/V- b2`pB+2b Ur?�i b2`pB+2b- �BK2/ �i r?QK- T`QpB/2/ ?QrV- �M/ bvbi2Kb
UBM S�i2K�MǶb pB2r- bvbi2Kb �`2 ǳTQHB+B2b �M/ T`Q+2/m`2bǴVX q2 +�M b22 i?2
ǳbmT2`bi`m+im`�HǴ M�im`2 Q7 i?2b2 +�i2;Q`B2b BM i?2 7�+i i?�i i?2 �+im�H `2H�iBQMb
Q7 T`Q/m+iBQM U+�TBi�HBbif7mM/2`- K�M�;2`- 2KTHQv22- ǳ+QMbmK2`ǴV `2K�BM mM@
+?�M;2/X
A ?�p2 iQ F22T `2KBM/BM; Kvb2H7 i?�i S�i2K�MǶb ǳL22/b "�b2/ GB#`�`vǴ Bb MQi �
/2b+`BTiBQM Q` � KQ/2H Q7 �M �+im�H 2tBbiBM; HB#`�`v- #mi �M BK�;BM�`v +QMbi`m+i
/2b+`B#2/ mbBM; [m�bB@7�+im�H bi�i2K2Mib r?B+?- AǶK bi�`iBM; iQ `2�HBx2- �`2 MQi
K2�Mi iQ #2 i�F2M �b /2b+`BTiBQMb Q7 �+im�H 7�+i Ui?Bb r�b T�`i Q7 Kv T`Q#H2K
rBi? i?2 *�S�G bi�i2K2Mi QM +QHH2;B�H ;Qp2`M�M+2VX aQ i?�i r?2M S�i2K�M
r`Bi2b,

� L22/b "�b2/ GB#`�`v a2`pB+2 Bb #Qi? /2KQ+`�iB+ �M/ �++QmMi�#H2X
ai�F2?QH/2`b BM+Hm/2 bi�z- T�`iM2`b- bmTTHB2`b- b2`pB+2 mb2`b- H�Tb2/
mb2`b �M/ MQM mb2`bX US�i2K�M- kyy3V

>2 /Q2bMǶi K2�M Bb BM �Mv FBM/ Q7 /2b+`BTiBp2 Q` QMiQHQ;B+�H b2Mb2X "v HQbBM; bB;?i
Q7 i?2 K�i2`B�H 7Q`+2b �M/ `2H�iBQMb i?�i �+im�HHv 2tBbi BM bQ+B2iv- S�i2K�M b22Kb
iQ 7`22 ?BKb2H7 7`QK �Mv �+im�H +QMbi`�BMi- �M/ +QM7mb2 ǳb?QmH/Ǵ bi�i2K2Mib rBi?
ǳBbǴ bi�i2K2MibX
aQ r2 2M/ mT #�+F iQ i?2 [m2biBQM A `�Bb2/ BM Kv H�bi #HQ; TQbi, r?Q bB;Mb
i?2 +?2[m2b\ A7 S�i2K�MǶb L22/b "�b2/ KQ/2H Bb �+im�HHv K2�Mi iQ #2 `2�HBbiB@
+�HHv �TTHB2/- ?Qr /Q2b ?Bb ǳ+QMbiBimiBQMǴ /2�H- rBi? i?2 `2�HBiB2b Q7 +�TBi�HbBi
`2H�iBQMb- 7Q` 2t�KTH2- rBi? +QHH2+iBp2 �;`22K2Mib\ >Qr rQmH/ � L22/b "�b2/
Tm#HB+ HB#`�`v +QMpBM+2 � U+�TBi�HBbiV KmMB+BT�H ;Qp2`MK2Mi iQ 7mM/ �M Q`;�MB@
x�iBQM i?�i i`B2b iQ MQi #�b2 Bib2H7 QM +�TBi�HBbi `2H�iBQMb Q7 T`Q/m+iBQM\ .Q2b �
L22/b "�b2/ HB#`�`v K�M�;2 iQ 2tBbi BM bQK2 FBM/ Q7 MQM@+�TBi�HBbi bT�+2 bBKTHv
#2+�mb2 Bi Bb �M BK�;BM�#H2 QTiBQM\ �b :BHHB�M "v`M2 �bF2/- /Q2b ;2iiBM; `B/
Q7 i`�/BiBQM�H ?B2`�`+?B2b bBKTHv `2TH�+2 i?2K rBi? `2H�iBQMb Q7 T2`bQM�H /QKB@
M�iBQM\ S�i2K�MǶb +QMbiBimiBQM b22Kb iQ BKTHv i?�i i?Bb rQmH/- BM 7�+i- #2 i?2
+�b2,

h?2 i`�MbT�`2M+v Q7 i?2 *QMbiBimiBQM K2�Mb i?�i vQm MQ HQM;2` ?�p2

k



iQ /2T2M/ QM Q{+2 TQHBiB+b iQ ;2i i?BM;b /QM2X qBi? i?2 *QMbiBimiBQM
K�/2 �++2bbB#H2 iQ 2p2`vQM2- �MvQM2 BM i?2 GB#`�`v +�M [mB+FHv };m`2
Qmi r?Q QrMb r?�i- i?2 /2+BbBQMb ?2 Q` b?2 +�M K�F2- �M/ r?Q iQ
?QH/ �++QmMi�#H2 7Q` r?B+? 7mM+iBQMbX

aQK2?Qr- Q{+2 TQHBiB+b rQmH/ ǳrBi?2` �r�vǴ QM+2 2p2`vQM2 FMQrb ǳr?Q QrMb
r?�iǴX h?Bb Bb T`2+Bb2Hv i?2 B/2� i?�i G2MBM ?�/ r?B+? ?2 #2H�i2/Hv i`B2/ iQ /2�H
rBi? BM ?Bb i2bi�K2Mi �;�BMbi ai�HBM- #mi iQ MQ �p�BHX
6m`i?2` `2�/BM; BM J�`t KB;?i ?�p2 H2/ S�i2K�M iQ irQ Qi?2` b�HB2Mi B/2�b-
r?B+? �TT2�` BM i?2 b�K2 /Q+mK2Mi �b i?2 /Bb+mbbBQM Q7 i?2 #�b2 �M/ i?2 bmT2`@
bi`m+im`2,

�i � +2`i�BM bi�;2 Q7 /2p2HQTK2Mi- i?2 K�i2`B�H T`Q/m+iBp2 7Q`+2b Q7
bQ+B2iv +QK2 BMiQ +QM~B+i rBi? i?2 2tBbiBM; `2H�iBQMb Q7 T`Q/m+iBQM
Q` Ĝ i?Bb K2`2Hv 2tT`2bb2b i?2 b�K2 i?BM; BM H2;�H i2`Kb Ĝ rBi? i?2
T`QT2`iv `2H�iBQMb rBi?BM i?2 7`�K2rQ`F Q7 r?B+? i?2v ?�p2 QT2`@
�i2/ ?Bi?2`iQX 6`QK 7Q`Kb Q7 /2p2HQTK2Mi Q7 i?2 T`Q/m+iBp2 7Q`+2b
i?2b2 `2H�iBQMb im`M BMiQ i?2B` 72ii2`bX h?2M #2;BMb �M 2`� Q7 bQ+B�H
`2pQHmiBQMX h?2 +?�M;2b BM i?2 2+QMQKB+ 7QmM/�iBQM H2�/ bQQM2` Q`
H�i2` iQ i?2 i`�Mb7Q`K�iBQM Q7 i?2 r?QH2 BKK2Mb2 bmT2`bi`m+im`2X

�M/
LQ bQ+B�H Q`/2` Bb 2p2` /2bi`Qv2/ #27Q`2 �HH i?2 T`Q/m+iBp2 7Q`+2b 7Q`
r?B+? Bi Bb bm{+B2Mi ?�p2 #22M /2p2HQT2/- �M/ M2r bmT2`BQ` `2H�iBQMb
Q7 T`Q/m+iBQM M2p2` `2TH�+2 QH/2` QM2b #27Q`2 i?2 K�i2`B�H +QM/BiBQMb
7Q` i?2B` 2tBbi2M+2 ?�p2 K�im`2/ rBi?BM i?2 7`�K2rQ`F Q7 i?2 QH/ bQ@
+B2ivX J�MFBM/ i?mb BM2pBi�#Hv b2ib Bib2H7 QMHv bm+? i�bFb �b Bi Bb �#H2
iQ bQHp2- bBM+2 +HQb2` 2t�KBM�iBQM rBHH �Hr�vb b?Qr i?�i i?2 T`Q#H2K
Bib2H7 �`Bb2b QMHv r?2M i?2 K�i2`B�H +QM/BiBQMb 7Q` Bib bQHmiBQM �`2
�H`2�/v T`2b2Mi Q` �i H2�bi BM i?2 +Qm`b2 Q7 7Q`K�iBQMX

h?Bb BM/B+�i2b i?�i 2+QMQKB+ `2�HBiB2b- K�i2`B�H `2H�iBQMb #2ir22M T2QTH2 �M/
+H�bb2b- +�MǶi #2 +?�M;2/ Q` Qp2`i?`QrM bBKTHv #v +HQbBM; QM2b 2v2b iQ i?2KX
q2 Kmbi ?�p2 MQ BHHmbBQMb �#Qmi ?Qr i?2 KQ/2 Q7 T`Q/m+iBQM +`2�i2b i?2 H�#Qm`
�M/ HBpBM; +QM/BiBQMb BM r?B+? r2 }M/ Qm`b2Hp2bX �M/ Bi Bb QMHv #v +?�M;BM; i?2
K�i2`B�H #�bBb Q7 T`Q/m+iBQM i?�i r2 +�M T2`K�M2MiHv �M/ i?Q`Qm;?Hv +?�M;2
i?2 bmT2`bi`m+im`2X "v B;MQ`BM;- �b S�i2K�M /Q2b- i?2 K�i2`B�H +QMbi`�BMib QM
Qm` �;2M+v- ?2 HQb2b � K�DQ` +QKTQM2Mi Q7 i?2 J�`tBbi 7`�K2rQ`F QM r?B+? ?2
#�b2b ?Bb HB#`�`v KQ/2HX
AM Kv pB2r- J�`t �M/ J�`tBbK �`2 #Qi? p�HB/ #Q/B2b Q7 i?Qm;?i 7Q` +`BiB[mBM;
i?2 +m``2Mi KQ/2H Q7 HB#`�`B�Mb?BT- BK�;BMBM; �Hi2`M�iBp2b �M/- ?QT27mHHv- Tmb?@
BM; 7Q`r�`/ i?2 FBM/ Q7 +?�M;2 S�i2K�M Bb HQQFBM; 7Q`X "mi A /QMǶi b22 i?2 p�Hm2
BM B;MQ`BM; i?2 p2`v `2�H K�i2`B�H +QM/BiBQMb Q7 Qm` rQ`FBM; HBp2b BM 7�pQm` Q7
r?�i b22Kb iQ #2 HBiiH2 KQ`2 i?�M rBb?7mH i?BMFBM;X
�..1L.lJ, QM �TTHvBM; J�`tBbK iQ HB#`�`v rQ`FX AM /Bb+mbbBM; S�i2K�MǶb
�`iB+H2- C�M2 a+?KB/i TQBMi2/ Qmi i?�i /2i�BHb Q7 r?�i �M �+im�H BKTH2K2Mi�iBQM
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Q7 � J�`tBbi KQ/2H Q7 HB#`�`B2b KB;?i HQQF HBF2 Bb biBHH H�+FBM;X A /QMǶi ?�p2
�Mv 7mHHv@~2b?2/ Qmi i?Qm;?ib Q` B/2�b QM i?Bb iQTB+ v2i- #mi i?2 KQ`2 A i?BMF
�#Qmi Bi- i?2 KQ`2 A i?BMF i?�i bQK2 FBM/ Q7 /m�H TQr2` +QmH/ T`QpB/2 � r�v
7Q`r�`/X .m�H TQr2` r�b � i2`K +QBM2/ #v G2MBM iQ `272` iQ i?2 7�+i i?�i-
r?BH2 i?2 hb�`Bbi �M/ S`QpBbBQM�H :Qp2`MK2Mib r2`2 biBHH H2;�HHv BM +QMi`QH- i?2
aQpB2ib U+QmM+BHbV BM JQb+Qr �M/ S2i`Q;`�/ r2`2 T`QpB/BM; bQ+B�H b2`pB+2b �M/
K�FBM; TQHBiB+�H �M/ T`�+iB+�H /2+BbBQMb rBi?Qmi `272`2M+2 iQ i?2 ;Qp2`MK2MiX
h?2 "H�+F S�Mi?2`b iQQ- ?�p2 2t2`+Bb2/ /m�H TQr2` iQ T`QpB/2 bQ+B�H b2`pB+2b iQ
i?2B` +QKKmMBiB2b BM i?2 7�+2 Q7 �M �#/B+�iBQM #v i?2 la �M/ bi�i2 ;Qp2`MK2MibX
A biBHH M22/ iQ i?BMF KQ`2 �#Qmi i?Bb- #mi A rQM/2` B7 b2H7@Q`;�MBx�iBQM #v HB#`�`v
rQ`F2`b rBi?Qmi �ii2KTiBM; iQ Qp2`i?`Qr i?2 /2+BbBQM@K�FBM; �TT�`�imb- KB;?i
#2 � r�v 7Q`r�`/X

9



_2pB2r, J�`tǶb 1+QHQ;v

kyRe@yd@yR

J�`tǶb 1+QHQ;v, J�i2`B�HBbK �M/ L�im`2- CQ?M "2HH�Kv 6Qbi2`- L2r uQ`F,
JQMi?Hv _2pB2r S`2bb- kyyyX
J�`tǶb 1+QHQ;v }HHb � ;�T BM J�`tBbi b+?QH�`b?BT #v- BM � b2Mb2- i�FBM; b2`BQmbHv
J�`t �M/ 1M;2HbǶ +H�BK iQ K�i2`B�HBbKX _2�/BM; kyi? +2Mim`v J�`tBbib- Bi +�M
bQK2iBK2b b22K �b B7 ǳK�i2`B�HBbKǴ Bb #2BM; mb2/ K2i�T?Q`B+�HHv- Q` �i H2�bi
?�b HQbi bQK2 Q7 i?2 T`2+BbBQM Bi ?2H/ BM i?2 RNi? +2Mim`v Ui?2 b�K2 +�M #2
b�B/- Q7 +Qm`b2- 7Q` ǳ/B�H2+iB+ǴVX "2HH�Kv `2+Qp2`b MQi QMHv J�`tǶb QrM BMi2`2bi
BM K�i2`B�HBbK- #mi i?2 ?BbiQ`v Q7 K�i2`B�HBbi i?Qm;?i 7`QK i?2 T`2@aQ+`�iB+b
�M/ 1TB+m`mb- i?`Qm;? iQ i?2 b+B2Mi}+ /Bb+Qp2`B2b �M/ /BbTH�+2K2Mi Q7 B/2�HBb@
iB+f`2HB;BQmb pB2rb Q7 i?2 rQ`H/ UǳM�im`�H i?2QHQ;vǴV +mHKBM�iBM; BM i?2 rQ`F
Q7 .�`rBM �M/ Qi?2`bX SmiiBM; J�`tBbK BM i?Bb +QMi2ti MQi QMHv mM+Qp2`b M2r
/2Ti?b iQ J�`tǶb T`QD2+i- #mi Bi +H�`B}2b i?2 b2Mb2 BM r?B+? J�`t �M/ 1M;2Hb
�Hr�vb K�BMi�BM2/ i?�i T`QD2+i iQ #2 ǳb+B2MiB}+ǴX 6Qbi2` b?Qrb i?2 2ti2Mi iQ
r?B+? J�`t �M/ 1M;2Hb r2`2 7mHHv p2`b2/ BM i?2 b+B2MiB}+ i?2Q`B2b �M/ �/p�M+2b
Q7 i?2B` �;2X h?2 2M/ `2bmHi Bb MQi QMHv 7mHH2` `2+Q;MBiBQM Q7 i?2 TH�+2 Q7 2+QHQ;v
rBi?BM J�`tǶb i?BMFBM;- #mi � r�v iQ }i J�`tBbK BMiQ i?BMFBM; �`QmM/ 2+QHQ;v-
TQTmH�iBQM- +HBK�i2 +?�M;2- �M/ Qi?2` bQ+B�Hf2+QHQ;B+�H T`Q#H2Kb r2 �`2 7�+BM;
iQ/�vX
h?2 BMBiB�H BKT2imb 7Q` J�`tǶb K�i2`B�HBbK r�b i?2 `2�/BM; Q7 1TB+m`mb- 2bT2@
+B�HHv �b TQTmH�`Bx2/ #v Gm+`2iBmb BM ?Bb .2 `2`mK M�im`�- � /B/�+iB+ TQ2K
BM r?B+? ?2 b2ib Qmi �M/ 2tTH�BMb 1TB+m`mbǶ T?BHQbQT?vX 6Q` 1TB+m`mb U�b 7Q`
.2KQ+`BimbV- i?2 rQ`H/ r�b +QKTQb2/ Q7 �iQKb r?B+? BMi2`�+i2/ K2+?�MB+�HHv-
i?Qb2 BMi2`�+iBQMb T`Q/m+BM; 2p2`vi?BM; i?�i 2tBbib BM i?2 T?vbB+�H rQ`H/X AM i?Bb
b+?2K�- #Qi? ǳi?2 ;Q/bǴ �M/ SH�iQMB+ B/2�Hb ?�p2 MQ TH�+2- �M/ i?2 i2H2QHQ;B+�H
pB2r Q7 B/2�HBbK Bb bm`THmb iQ `2[mB`2K2MibX 6Qbi2` +�`27mHHv HBMFb i?2 �`2HB;BQmb-
�MiB@i2H2QHQ;B+�H pB2r Q7 1TB+m`mb rBi? i?�i Q7 i?2 2�`Hv b+B2MiB}+ i?BMF2`b HBF2
"�+QM �M/ L2riQM- b?QrBM; i?�i i?2 K�i2`B�HBbiB+ b+B2M+2 Q7 i?2 Rdi? �M/ R3i?
+2Mim`B2b r�b- B7 �Mvi?BM;- � pBM/B+�iBQM Q7 i?2 i?2Q`B2b Q7 1TB+m`mb �M/ i?2 T`2@
aQ+`�iB+bX "v i?2 2�`Hv RNi? +2Mim`v- 1TB+m`2�M T?BHQbQT?v r�b #2BM; `2+Qp2`2/
�b �M �MiB/Qi2 iQ B/2�HBbK- Dmbi �b ?Bb K�i2`B�HBbiB+ T?vbB+b r�b �M �MiB/Qi2 iQ
`2HB;BQbBiv BM b+B2M+2X AM R39R- J�`t r`Qi2 ?Bb /Q+iQ`�H i?2bBb QM h?2 .Bz2`@
2M+2 #2ir22M i?2 .2KQ+`Bi2�M �M/ i?2 1TB+m`2�M S?BHQbQT?v Q7 L�im`2- T�`i Q7
� ;`QrBM; KQp2K2Mi BM :2`K�Mv �ii2KTiBM; iQ KQ/B7v i?2 B/2�HBbK Q7 >2;2H

R



rBi? K�i2`B�HBbi i?Qm;?iX
6Q` J�`t- 1TB+m`mb �M/ >2;2H biQQ/ �i irQ TQH2b Q7 � p2`v T`Q/m+iBp2- /B�H2+iB@
+�H- `2H�iBQMb?BTX 1TB+m`mbǶ K�i2`B�HBbK �HHQr2/ J�`t iQ `2D2+i i?2 B/2�HBbK Q7
>2;2H r?BH2 `2i�BMBM; >2;2HǶb +QM+2TiBQM Q7 /B�H2+iB+�H KQp2K2Mi �M/ iQi�HBivX
AM i?Bb r�v- i?2 HQ;B+�H �M/ T?BHQbQT?B+�H 7QmM/�iBQMb Q7 J�`tBbK r2`2 H�B/X "mi
K�i2`B�HBbK /B/ MQi QMHv BM7Q`K J�`tǶb T?BHQbQT?B+�H pB2rbc i?2 pB+iQ`v Q7 K�i2@
`B�HBbi b+B2M+2 BM i?2 rQ`F Q7 >mtH2v- Gv2HH- hvM/�HH- �M/ 2bT2+B�HHv .�`rBM- ;�p2
J�`t i?2 b+B2MiB}+ BM7Q`K�iBQM `2[mB`2/ iQ }`KHv �M+?Q` i?2 i?2Q`v Q7 ?BbiQ`B+�H
K�i2`B�HBbK �M/ *�TBi�H rBi?BM i?2 b+B2MiB}+ mM/2`bi�M/BM; Q7 ?Bb /�vX AM/22/-
6Qbi2`Ƕb #QQF Bb T2`?�Tb �i Bib KQbi BMi2`2biBM; BM mM+Qp2`BM; i?2 +QMM2+iBQMb
#2ir22M .�`rBMǶb rQ`F �M/ J�`tǶbX Ai Bb MQ +QBM+B/2M+2 i?�i .�`rBMǶb P`B;BM
Q7 aT2+B2b UR38NV �TT2�`b �i i?2 iBK2 J�`t #2;BMb rQ`FBM; QM r?�i rBHH #2+QK2
*�TBi�H UR3edVX .�`rBM �M/ J�`t r2`2 p2`v M2�` +QMi2KTQ`�`B2b- �M/ i?Bb 7�+i
�HQM2 ;Bp2b 7`2b? BMbB;?i BMiQ i?2 rB/2` +QMi2ti Q7 J�`tǶb 2+QMQKB+ T`QD2+i- �M/
i?2 +QMi2ti BM r?B+? ?2 rQ`F2/X J�`t Bb ;2M2`�HHv +QMbB/2`2/ }`bi �M/ 7Q`2KQbi
� TQHBiB+�H r`Bi2`- ?Bb b2H7@B/2MiB}+�iBQM �b �M 2+QMQKBbi Q7i2M TH�v2/ /QrM- �M/
?Bb pB2r Q7 ?Bb rQ`F �b b+B2MiB}+ ;2M2`�HHv /BbKBbb2/X "mi #v +QMM2+iBM; J�`tǶb
rQ`F rBi? .�`rBMǶb- �b r2HH �b i?2 ;2M2`�H /2p2HQTK2Mi Q7 KQ/2`M b+B2M+2 BM i?2
KB/@RNi? +2Mim`v- 6Qbi2` `2+Qp2`b �M �bT2+i Q7 J�`t r?B+? Bb ;2M2`�HHv B;MQ`2/X
AM �HH- J�`tǶb 1+QHQ;v Bb � 7�b+BM�iBM; #QQF- K�FBM; i?2 +QMM2+iBQM #2ir22M
b+B2M+2 �M/ UK�i2`B�HBbiV T?BHQbQT?v +H2�` �M/ T`QpB/BM; Km+?@M22/2/ ?BbiQ`B+�H
+QMi2ti MQi QMHv 7Q` J�`tBbK- #mi 7Q` i?2 ?BbiQ`v Q7 2+QHQ;B+�H i?Qm;?i BM �M/
i?`Qm;? �/p�M+2b BM K�i2`B�HBbi i?BMFBM; �M/ b+B2MiB}+ /Bb+Qp2`vX

k



*Q2pQHmiBQM �M/ .B�H2+iB+�H >BbiQ`v

kyRe@yd@yj

PM2 Q7 i?2 BMi2`2biBM; /Bb+mbbBQMb BM CQ?M "2HH�Kv 6Qbi2`Ƕb J�`tǶb 1+QHQ;v Bb i?2
/Bb+mbbBQM Q7 ǳ+Q2pQHmiBQMǴX 6Qbi2` `2H�i2b ?Qr- /m2 iQ i?2B` bim/v Q7 .�`rBM �M/
Qi?2` RNi? +2Mim`v b+B2MiBbib- +�K2 mT rBi? i?2 B/2� i?�i- Dmbi �b i?2 BMi2`M�H
Q`;�Mb Q7 �MBK�Hb 2pQHp2/ �HQM; rBi? +?�M;2b BM i?2B` 2MpB`QMK2Mi- bQ /B/ ?mK�M
iQQHb Uǳi?2 2ti2`M�H Q`;�MbǴV #mi- ;Bp2M i?�i iQQHb r2`2 mb2/ #v ?mK�M #2BM;b
iQ +?�M;2 i?2B` 2MpB`QMK2Mi- #Qi? iQQHb �M/ 2MpB`QMK2Mi 2pQHp2/ �HQM;bB/2 2�+?
Qi?2` BM � Kmim�HHv KQ/B7vBM; `2H�iBQMb?BTX
�H7`2/ _mbb2H q�HH�+2- ǳ+Q@/Bb+Qp2`2` rBi? .�`rBM Q7 i?2 i?2Q`v Q7 M�im`�H b2@
H2+iBQMǴ- K�BMi�BM2/ i?�i i?2 KBM/ Bib2H7 r�b �M Q`;�M HBF2 �Mv Qi?2`- 2pQHpBM;
�HQM;bB/2 Bib 2MpB`QMK2Mi r?B+?- BM+`2�bBM;Hv- BM+Hm/2/ i?2 mb2 �M/ 2z2+ib Q7
iQQHbX ǳ1�`Hv ?mK�MbǴ- 6Qbi2` r`Bi2b-

r2`2 �#H2 iQ �Hi2` i?2B` `2H�iBQM iQ i?2B` HQ+�H 2MpB`QMK2Mi- `�/B+�HHv
BKT`QpBM; i?2B` �/�TiB#BHBivX h?Qb2 r?Q r2`2 KQbi BM;2MBQmb BM
K�FBM; �M/ mbBM; iQQHb r2`2 KQbi HBF2Hv iQ bm`pBp2- r?B+? K2�Mi
i?�i i?2 2pQHmiBQM�`v T`Q+2bb 2t2`i2/ b2H2+iBp2 T`2bbm`2b iQr�`/ i?2
2MH�`;2K2Mi Q7 i?2 #`�BM �M/ i?2 /2p2HQTK2Mi Q7 bT22+? UM2+2bb�`v
7Q` i?2 bQ+B�H T`Q+2bb Q7 H�#Qm`V- H2�/BM; 2p2Mim�HHv iQ i?2 `Bb2 Q7
KQ/2`M ?mK�MbX h?mb i?2 ?mK�M #`�BM- HBF2 i?2 ?�M/Ę 2pQHp2/
i?`Qm;? � +QKTH2t- BMi2`�+iBp2 b2i Q7 `2H�iBQMbX U6Qbi2`- TX kyjV

AM i?Bb r�v- J�`t �M/ 1M;2HbǶ /B�H2+iB+ pB2r Q7 ?BbiQ`v `2+2Bp2/ bmTTQ`i 7`QK
i?2 b+B2MiB}+ /Bb+Qp2`B2b Q7 i?2 RNi? +2Mim`vX h?2 2pQHmiBQM�`v- Kmim�HHv /2@
i2`KBMBM; pB2r Q7 i?2 /2p2HQTK2Mi Q7 M�im`2 +Q``2bT2M/2/ iQ i?2 /B�H2+iB+�H-
?QHBbiB+ i?2Q`v Q7 ?mK�M ?BbiQ`vX
h?Bb /Bb+mbbBQM K�/2 K2 i?BMF Q7 i?2 ?BbiQ`v Q7 HB#`�`B2b- Q7i2M MQi Km+? KQ`2
i?�M � ?BbiQ`v Q7 7�KQmb #mBH/BM;b Q` � +?2+FHBbi Q7 #QQF i2+?MQHQ;B2b Ub+`QHH iQ
+Q/2t- K�Mmb+`BTi iQ T`BMi2/ #QQF- 2i+VX q?BH2 i?2 }2H/ Q7 "QQF >BbiQ`v ?�b
HQM; `2+Q;MBx2/ i?2 K�i2`B�H #�bBb Q7 Bib Q#D2+i Q7 bim/v Ui?2 T?vbB+�HBiv Q7 i?2
#QQF Bib2H7- i?2 K�i2`B�H Q`;�MBx�iBQM Q7 H�#Qm`- T`Q/m+iBQM- �M/ /Bbi`B#miBQMV-
i?2`2 �Hr�vb b22Kb iQ #2 � ;�T BM i?2 K�i2`B�H ?BbiQ`v Q7 HB#`�`B2bX h?Bb ;�T
�HbQ +Q``2bTQM/b iQ � H�+F Q7 +QMi2tim�H- ?QHBbiB+ i?BMFBM; �`QmM/ HB#`�`v ?BbiQ`vX
q?�i- 7Q` 2t�KTH2- r�b i?2 2z2+i Q7 i?2 /BbbQHmiBQM Q7 i?2 KQM�bi2`B2b- MQi
QMHv QM KQM�biB+ HB#`�`B2b �M/ i?2B` +QHH2+iBQM Q7 HB#`�`B2b- #mi Q7 � i`�BM2/-
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/Bb+BTHBM2/- HBi2`�i2 rQ`F7Q`+2 UKQM�biB+ b+`B#2bV bm//2MHv }M/BM; i?2Kb2Hp2b
mM2KTHQv2/\ JQ`2 +HQb2Hv iB2/ iQ i?2 B/2� Q7 +Q2pQHmiBQM- r?�i 2z2+i /B/ i?2
+?�M;2 BM #QQF 7Q`K�i ?�p2 QM i?2 Q`;�MBx�iBQM �M/ bi`m+im`2 Q7 HB#`�`B2b �M/ QM
i?2 rQ`F2`b �M/ T`�+iB+2b rBi?BM i?2K\ h?2b2 [m2biBQMb �`2 `�Bb2/- 7Q` 2t�KTH2-
BM i?2 }2H/ Q7 K�Mmb+`BTi bim/B2b- #mi i?2 +QMM2+iBQM iQ HB#`�`v ?BbiQ`v Bb Q7i2M
H27i `2H�iBp2Hv mM/2}M2/X h?Bb- Q7 +Qm`b2- `�Bb2b i?2 H�`;2` [m2biBQM Q7 i?2 2z2+i
Q7 +?�M;BM; KQ/2b Q7 T`Q/m+iBQM- i?2B` 2z2+i QM i?2 Q`;�MBx�iBQM #Qi? Q7 #QQF
T`Q/m+iBQM- �b r2HH �b HB#`�`B2b- i?2B` #mBH/BM;b- �M/ i?2B` bi�zX GB#`�`B2b �`2 QM2
Q7 i?2 72r BMbiBimiBQMb rBi? � HQM; 2MQm;? ?BbiQ`v i?�i r2 +�M i`�+2 i?2 2z2+i
Q7 /Bz2`2Mi KQ/2b Q7 T`Q/m+iBQM Qp2` iBK2X
AM Sm#HB+ GB#`�`B2b- >BbiQ`v- �M/ i?2 ai�i2- A �ii2KTi2/ i?Bb FBM/ Q7 /B�H2+iB+�H
?BbiQ`B+BxBM; #v `2H�iBM; bQK2 �bT2+ib Q7 Tm#HB+ HB#`�`v ?BbiQ`v iQ i?2 2pQHmiBQM
Q7 i?2 bi�i2 Qp2` i?2 RNi? �M/ kyi? +2Mim`B2bX h?Bb r�b QMHv � bK�HH T�`i Q7
/B�H2+iB+�H /2i2`KBMBbKb �i TH�v BM HB#`�`v ?BbiQ`vX h?2 +?�M;BM; +H�bb bi`m+im`2
Q7 � ;Bp2M bQ+B2iv- i?2 T�`iB+mH�` KQK2Mi Q7 2[mBHB#`BmK UQ` /Bb2[mBHB#`BmKV
rBi?BM +�TBi�HBbi T`Q/m+iBQM- i?2 7Q`imM2b Q7 i?2 TQHBiB+�H +H�bb �i � ;Bp2M KQK2Mi
BM iBK2- �HH Q7 i?Bb TH�vb BMiQ i?2 K�i2`B�H ?BbiQ`v Q7 i?2 HB#`�`vX
h?2 KQbi `2+2Mi H�`;2@b+�H2 +?�M;2 r�b- Q7 +Qm`b2- i?2 `Bb2 Q7 /B;Bi�H i2+?MQHQ;B2b
�M/ i?2 /Bbi`B#mi2/ r2#- r?B+? ?�/ �M 2z2+i MQi QMHv QM T`BMi +mHim`2 @ +QK@
TH2K2MiBM; BMF �M/ T�T2` rBi? 2H2+i`QMB+- bi22H- �M/ TH�biB+b @ #mi i?2 HB#`�`v
�b r2HHX h?2 ;`�/m�H `Bb2 Q7 i?2 BMi2`M2i �M/ i2+?MQHQ;B2b Q7 QMHBM2 Tm#HBb?BM;-
�++2bb- �M/ /Bbi`B#miBQM ?�p2 +�HH2/ i?2 p2`v T?vbB+�HBiv Q7 i?2 HB#`�`v �M/ Bib
?QH/BM;b BMiQ [m2biBQMX h?2 /2#�i2 �`QmM/ i?2 2z2+ib Q7 i?Bb 2pQHmiBQM�`v KQ@
K2Mi i2M/ iQ #2 QM2@bB/2/- �b B7 i?2 i`�/BiBQM�H HB#`�`v �M/ i`�/BiBQM�H mb�;2b
�M/ T`�+iB+2b M22/2/ iQ #2 bi�+F2/ �;�BMbi bQK2 ǳ/Bb`mTiBp2Ǵ KQ/2H r?B+? b22Fb
QMHv iQ /2bi`Qv i?2 HB#`�`v �b r2 FMQr BiX "mi B7 r2 7QHHQr i?2 /B�H2+iB+�H- +Q@
2pQHmiBQM�`v KQ/2H Q7 ?BbiQ`v- Bi b?QmH/ #2 +H2�` i?�i r?�i rBHH `2bmHi 7`QK i?2
+QMi`�/B+iBQM #2ir22M i`�/BiBQM�H HB#`�`v #mBH/BM;b- #QQFb- �M/ KQ/2b Q7 `2�/@
BM;- �M/ M2r2` QM2b- rBHH #2 bQK2i?BM; M2r- bQK2i?BM; /Bz2`2Mi 7`QK 2Bi?2`
i?2 i`�/BiBQM�H HB#`�`v Q` i?2 i2+?MQ+`�iB+- /2+2Mi`�HBx2/- mM+QMi`QHH2/ ~Qr Q7
BM7Q`K�iBQM #2HQp2/ Q7 #Qm`;2QBb 2Mi`2T`2M2m`b- TQHBiB+B�Mb- �M/ K2/B� T2QTH2X
h?2 /B�H2+iB+- BM C�K2bQMǶb pB2r- +�M #2 #Qi? � T?BHQbQT?B+�H bvbi2K U�b BM
>2;2HV �M/ � K2i?Q/ U�b BM J�`tV- #mi BM 7�+i Bi Bb #Qi? Q7 i?Qb2 i?BM;b �i QM+2,
� r�v Q7 i?BMFBM; �#Qmi i?2 rQ`H/ i?�i `2bBbib i?2 bi�iB+ +�i2;Q`B2b Q7 i`�/BiBQM�H
i?Qm;?iX hQ i?BMF /B�H2+iB+�HHv Bb iQ- }`bi- b22 i?2 iQi�HBiv Q7 `2H�iBQMb?BTb �i
TH�vX h?2 HB#`�`v +�MMQi #2 i�F2M �b � b2H7@+QMi�BM2/- B/2MiB}�#H2 2MiBiv @ Bi Bb
i?2 T`Q/m+i Q7 `2H�iBQMb?BTb #2ir22M T2QTH2 #Qi? �pQr2/Hv `2H�i2/ iQ i?2 HB#`�`v
�M/ +QKTH2i2Hv QmibB/2 Bi UQM2 i?BMFb Q7 +Biv TH�MM2`b Q` mMBp2`bBiv /QMQ`bV- �M/
Bi 2pQHp2b �HQM;bB/2 #Qi? i?2 K�i2`B�H +mHim`2 Q7 `2�/BM; �M/ r`BiBM;- `2b2�`+?-
i2�+?BM;- �M/ H2�`MBM;- �M/ i?2 T?vbB+�H �M/ /B;Bi�H rQ`H/b BM r?B+? i?2 HB#`�`v
Q++mTB2b bT�+2X "mi /B�H2+iB+�H i?BMFBM; Bb �HbQ iQ `2+Q;MBx2 i?�i i?2 i`�/BiBQM�H
+�i2;Q`B2b Q7 HQ;B+�H i?Qm;?i ?�p2 �Hi2`M�iBp2bX C�K2bQM +�HHb Qmi ǳi?2 H�r Q7
MQM@+QMi`�/B+iBQMǴ Ui?�i Bb #Qi? � �M/ MQi@� +�MMQi #2 i`m2V �b MQi ?QH/BM;
rBi?BM /B�H2+iB+�H i?BMFBM;X AM 7�+i- i?2 p2`v +Q`M2`biQM2 Q7 i?2 /B�H2+iB+ Bb i?�i

k



i?2 +QM+2Tib Q7 � �M/ MQi@� �`2 M2p2` +H2�`- M2p2` bi�#H2X � Bb �Hr�vb +?�M;BM;-
�Hr�vb BM i?2 T`Q+2bb Q7 #2+QKBM; bQK2i?BM; Qi?2` i?�M �X
Ai Bb i?Bb 2KT?�bBb #Qi? QM i?2 iQi�HBiB2b Q7 i?2 `2H�iBQMb?BTb r?B+? +QMbiBimi2
�M/ 2MiBiv- �M/ i?2 BMbBbi2M+2 2MiBiB2b �b /vM�KB+ �M/ �Hr�vb@+?�M;BM;- i?�i b2ib
/B�H2+iB+�H i?BMFBM; �T�`i 7`QK i`�/BiBQM�H UQ` 2p2M ǳ+QKKQM b2Mb2ǴV +�i2;Q`B2b
Q7 i?Qm;?iX AM � b2Mb2- i?2 /B�H2+iB+ `2biQ`2b i?2 2z2+ib Q7 iBK2 iQ Qm` i?BMFBM;
�M/ mM/2`bi�M/BM;X

.B/ MQi i?2 i?2 /B�H2+iB+- 2p2M BM Bib >2;2HB�M 7Q`K- b2i Qmi iQ BMb+`B#2
iBK2 �M/ +?�M;2 BM Qm` +QM+2Tib i?2Kb2Hp2b- �M/ iQ b?Qr ?Qr bQK2
�HH@iQQ@?mK�M HQM;BM; 7Q` iBK2H2bbM2bb Q#b+m`2/ i?2 BM�/2[m�+v Q7
Qm` K2Mi�H +�i2;Q`B2b(\) UC�K2bQM- o�H2M+2b Q7 i?2 .B�H2+iB+- TX jV

q?�i �K A /`BpBM; �i\ S2`?�Tb A �K i2Mi�iBp2Hv bm;;2biBM; � `2b2�`+? T`QD2+i
BMiQ i?2 /B�H2+iB+�H- +Q2pQHmiBQM�`v- K�i2`B�HBbi ?BbiQ`v Q7 i?2 HB#`�`vX am+? �
T`QD2+i rQmH/ M22/ iQ HQQF +HQb2Hv �M/ +`BiB+�HHv �i H�#Qm`- �i #mBH/BM;b- �i i?2
`2H�iBQMb?BT rBi? +mHim`2b Q7 T`BMi- �M/ rBi? i?2 K�i2`B�H 2z2+i Q7 i?2 /B;Bi�H
QM �HH i?2b2 i?BM;bX Ai rQmH/ �HbQ ?�p2 iQ T�v �ii2MiBQM iQ KQ/2b Q7 T`Q/m+iBQM-
iQ 7Q`Kb Q7 i?2 bi�i2- �M/ iQ i?2 /QKBM�Mi �M/ bm#�Hi2`M B/2QHQ;B2bX Ai rQmH/
?�p2 iQ i`2�i i?2 HB#`�`v �b �M BMbiBimiBQM- T`�+iB+2b Q7 `2�/BM;- r`BiBM;- �M/
`2b2�`+?- i2+?MQHQ;B2b- �M/ +H�bbB}+�iBQM bvbi2Kb �M/ bi�M/�`/b- �b �HH T�`i Q7 i?2
bmT2`bi`m+im`2- K�i2`B�H i`�+2b Q7 i?2 /2i2`KBMBM; 2z2+i i?2 KQ/2 Q7 T`Q/m+iBQM
?�b QM �MvQM2 rQ`FBM; BM HB#`�`B2b iQ/�v- Q` �i �Mv TQBMi BM i?2 T�biX

j



_�+2- *H�bb- �M/ i?2 SQHB+2

kyRe@yd@yd

LQi2, i?2b2 i?Qm;?ib �`2- M2+2bb�`BHv- BM+QKTH2i2 @ i?2v /Q MQi- 7Q` 2t�KTH2-
/Bb+mbb i?2 QTT`2bbBQM Q7 rQK2M @ #mi A ?QT2 i?2v �// +QMbi`m+iBp2Hv iQ i?2 /Bb@
+mbbBQM Q7 � /B{+mHi- +QKTH2t- �M/ 2KQiBQM�H Bbbm2X h?2v �`2 HBF2Hv BM�/2[m�i2-
�M/ BM bQK2 +�b2b K�v#2 r`QM;- #mi i?2v �`2 b2i /QrM BM ;QQ/ 7�Bi?X
h?2 +QM7`QMi�iBQM Q7 hQ`QMiQ S`B/2 �M/ i?2 hQ`QMiQ SQHB+2 #v "H�+F GBp2b J�i@
i2`- BMiBKB/�iBQM �M/ QTT`2bbBQM Q7 6B`bi L�iBQMb �M/ Qi?2` T2QTH2 BM *�M�/�
�M/ i?2 lMBi2/ ai�i2b- 7�b+Bbi �M/ `�+Bbi Qmi#`2�Fb BM TQbi@"`2tBi "`Bi�BM- �M/
i?2 b22KBM;Hv 2M/H2bb 2t2+miBQMb Q7 "H�+F T2QTH2 #v TQHB+2 BM i?2 lMBi2/ ai�i2b-
�HH `2[mB`2 �M �ii2KTi iQ mM/2`bi�M/ ?Qr �M/ r?v Qm` bQ+B2iv Bb i?2 r�v Bi Bb-
BM Q`/2`- T2`?�Tb- QM2 /�v iQ +`2�i2 � M2r �M/ #2ii2` bQ+B2ivX AM �Mv T2`BQ/
Q7 bQ+B�H mT?2�p�H- bm+? �b i?2 QM2 r2 �`2 HBpBM; i?`Qm;? iQ/�v- Bi Bb mbm�HHv
BMbi`m+iBp2 iQ ;Q #�+F iQ G2MBMX
Ai b22Kb iQ K2 i?�i i?2`2 �`2 irQ 2H2K2Mib iQ r?�i r2 �`2 b22BM;, i?2 bi�i2@
b�M+iBQM2/ H2;BiBK�+v Q7 TQHB+2 pBQH2M+2- �M/ i?2 7�+i i?�i i?2 i�`;2ib Q7 pBQH2M+2
�`2 T`2/QKBM�MiHv T2QTH2 Q7 +QHQm`X
AM h?2 ai�i2 �M/ _2pQHmiBQM- G2MBM /Bb+mbb2b J�`t �M/ 1M;2HbǶ +QM+2TiBQM Q7
i?2 +�TBi�HBbi bi�i2X 6Q` �HH i?`22- i?2 bi�i2 r�b MQi �M BMbiBimiBQM bQK2?Qr
bi�M/BM; �T�`i 7`QK i?2 bQ+B�H `2H�iBQMb?BTb BM?2`2Mi BM � bQ+B2ivX AMbi2�/- Bi Bb
i?2 Q`;�MBx�iBQM Q7 i?2 `mHBM; +H�bb �;�BMbi i?2 HQr2` +H�bb2b- `2[mB`2/ #v i?2
`mHBM; +H�bb bQ i?�i i?2 �Mi�;QMBbK #2ir22M i?2 2tTHQBi2`b �M/ i?2 2tTHQBi2/
/Q MQi i2�` bQ+B2iv �T�`iX AM Q`/2` iQ �+?B2p2 � b2K#H�M+2 Q7 H2;BiBK�+v- i?2
bi�i2 TQbBiBQMb Bib2H7 UBM �TT2�`�M+2- #mi MQi BM `2�HBivV �b bi�M/BM; �#Qp2 i?2
7`�v- Q7 `2K�BMBM; �HQQ7 7`QK bQ+B�H +QM~B+ibX AM i?Bb pB2r- i?2 BKTQbbB#BHBiv Q7
+QMpB+iBM; TQHB+2 Q{+2`b Q7 BHH2;�H b?QQiBM;b +�M QMHv #2 b22M �b �M �++B/2Mi UQ`
rQ`b2- �b i?2 H2;BiBK�i2 rQ`FBM;b Q7 � ǳM2mi`�HǴ DmbiB+2 bvbi2KVX
AM `2�HBiv- i?2 bi�i2 Bb i?2 Q`;�MBx�iBQM Q7 i?2 iQQHb �M/ BMbiBimiBQMb Q7 pBQH2Mi
QTT`2bbBQM Q7 QM2 +H�bb �;�BMbi i?2 `2biX A7 bm+? iQQHb �M/ BMbiBimiBQMb UTQHB+2-
T`BbQMb- DmbiB+2 bvbi2K- 2i+V /B/ MQi 2tBbi- i?2 �Mi�;QMBbKb #2ir22M bQ+B�H +H�bb2b
rQmH/ i2�` bQ+B2iv �T�`iX AM 2z2+i- i?2 bi�i2 Bb i?2 K2+?�MBbK #v �M/ i?`Qm;?
r?B+? i?2 `mHBM; +H�bb K�BMi�BMb +QMi`QH Qp2` bQ+B2ivX 6Q` J�`t �M/ G2MBM- i?2
+QKKmM2 QM r?B+? i?2v KQ/2H2/ i?2B` pB2r Q7 i?2 bQ+B2iv Q7 i?2 7mim`2 Ui?2 S�`Bb
*QKKmM2 Q7 R3dR �M/ i?2 aQpB2ib Q7 RNy8 �M/ RNRd- `2bT2+iBp2HvV- bm+? TQHB+2
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�+iBpBiv �b rQmH/ #2 `2[mB`2/ rQmH/ #2 bmTTHB2/ i?`Qm;? i?2 b2H7@Q`;�MBx�iBQM
Q7 i?2 +QKKmMBiv Bib2H7X h?2 TQHB+2 rQmH/ MQi #2 � b2T�`�i2- T2`K�M2Mi #Q/v
Q7 T2`K�M2MiHv �`K2/ K2M rBi? � bi�i2@b�M+iBQM2/ KQMQTQHv QM pBQH2M+2X
q2 ?�p2 b22M- Qp2` i?2 H�bi 72r v2�`b- i?2 BM+`2�bBM;Hv KBHBi�`Bx�iBQM Q7 i?2
TQHB+2 UKQbi MQi�#Hv BM 62`;mbQM- JP 7QHHQrBM; i?2 FBHHBM; Q7 JB+?�2H "`QrMVX
hQ i?2 J�`tBbi i?Bb Bb �M BM/B+�iBQM Q7 i?2 M22/ 7Q` BM+`2�b2/ pBQH2M+2 iQ K�BMi�BM
+QMi`QH Qp2` � bQ+B2iv BM+`2�bBM;Hv `Bp2M �M/ 7`�+im`2/ #v bQ+B�H �Mi�;QMBbKbX
h?2 TQHB+2- i?2M- /2bTBi2 /2+�/2b B7 MQi HQM;2` Q7 � ?2�pv Tm#HB+ `2H�iBQMb +�K@
T�B;M- �`2 �M BMbiBimiBQM Q7 bi�i2 Ui?�i Bb- `mHBM; +H�bbV QTT`2bbBQM 2t2`+Bb2/
i?`Qm;? pBQH2M+2 �M/ i?2 i?`2�i Q7 pBQH2M+2X �M/ i?2 TQHB+2 +�MMQi #2 `27Q`K2/-
#2+�mb2 i?2v Q++mTv � M2+2bb�`v TQbBiBQM rBi?BM i?2 bi�i2 �TT�`�imbX PMHv #v
;2iiBM; `B/ Q7 i?2 bi�i2 +�M r2 ;2i `B/ Q7 i?2 TQHB+2X
"mi BM Q`/2` iQ b2H7@Q`;�MBx2- BM Q`/2` iQ ;2i `B/ Q7 i?2 bi�i2- r2 M22/ iQ �#QHBb?
bQ+B�H +H�bb2bX PMHv BM � +H�bbH2bb bQ+B2iv- � +QKKmM2- +�M 2p2`vQM2 #2 b22M �b
� K2K#2` Q7 i?2 +QKKmMBiv- �M/ MQi �b �M Pi?2` iQ #2 72�`2/ �M/ FBHH2/X Ai
Bb T`2+Bb2Hv #2+�mb2 6B`bi L�iBQMb �M/ "H�+F T2QTH2- G:"hZ �M/ BKKB;`�Mi
+QKKmMBiB2b- �HH i?Qb2 r?Q bmz2` �i i?2 ?�M/b Q7 i?2 +�TBi�HBbi bi�i2 �M/ i?2
#Qm`;2QBb B/2QHQ;v- �`2 b22M �b Pi?2`b- �b ǳMQi K2K#2`b Q7 Qm` +QKKmMBivǴ-
�M/ bQ Bi #2+QK2b H2;BiBK�i2 iQ QTT`2bb- ?�`�bb- �M/ FBHH i?2K rBi? BKTmMBivX
h?�i `�+2 Bb i?2 +`Bi2`BQM i?`Qm;? r?B+? i?Bb bQ+B�H K2+?�MBbK TH�vb Qmi Bb BM/Bb@
Tmi�#H2X "mi `�+2 Bib2H7 Bb � bQ+B�H `2H�iBQM- �M/ bQ +QMi�BMb rBi?BM Bi 2+QMQKB+
Ui?�i Bb +H�bbV 2H2K2MibX q?�i 7QHHQrb Bb QM2 r�v Q7 i?BMFBM; �#Qmi ?Qr i?Bb
rQ`Fb- #mi i?2`2 �`2 K�Mv Qi?2`b- �M/ i?2v �`2 #v MQ K2�Mb Kmim�HHv 2t+HmbBp2X
*�TBi�HBbi bQ+B2iv `2[mB`2b +2`i�BM 2H2K2Mib Q7 bQ+B2iv iQ #2 F2Ti BM TQp2`iv- iQ
#2 F2Ti T`2+�`BQmbHv@- K�`;BM�HHv@- Q` ~�i@Qmi mM@2KTHQv2/- Bi `2[mB`2b +2`i�BM
T2QTH2 iQ `2K�BM mM2/m+�i2/ �M/ K�`;BM�HBx2/X AM i?2 2�`HB2bi /2+�/2b Q7 +�TB@
i�HBbK- i?2b2 T2QTH2 r2`2 i?2 rQ`FBM; +H�bb �b � r?QH2- BM+Hm/BM; r?Bi2 7�+iQ`v
rQ`F2`b- rQK2M- �M/ +?BH/`2MX 1M;2HbǶ *QM/BiBQM Q7 i?2 qQ`FBM; *H�bb BM 1M;@
H�M/ Bb � b+�i?BM; BM/B+iK2Mi Q7 i?2 i`2�iK2Mi Q7 i?2 1M;HBb? rQ`FBM; +H�bb BM
i?2 KB//H2 Q7 i?2 RNi? +2Mim`vX 6QHHQrBM; i?2 a2+QM/ qQ`H/ q�`- T�`iHv �b �
`2r�`/ 7Q` /vBM; BM � K�bbBp2 BKT2`B�HBbi +QM~B+i- �M/ T�`iHv iQ /27mb2 i?2 bQ+B�H
i2MbBQMb i?�i ?�/ +`2�i2/ i?2 +QM/BiBQMb 7Q` i?2 r�` BM i?2 }`bi TH�+2- � b2+iBQM
Q7 i?2 rQ`FBM; +H�bb r�b BM+`2�bBM;Hv #Qm;?i Qz rBi? ?B;?2` r�;2b- BKT`Qp2/
HBpBM; bi�M/�`/b- 2i+X h?Bb Bb ;2M2`�HHv FMQrM �b i?2 GQM; "QQK r?B+? H�bi2/
mMiBH �TT`QtBK�i2Hv RNdj- r?2M i?2 M2QHB#2`�H `2p2M;2 �;�BMbi i?2 rQ`FBM; +H�bb
UMQr mM/2`i�F2M mM/2` i?2 ǳ�mbi2`BivǴ 2mT?2KBbKV b2i BMX h?Bb b2+iBQM Q7 i?2
UT`2/2QKBM�MiHv r?Bi2V rQ`FBM; +H�bb iQQF +QKTH2i2Hv iQ i?2 #Qm`;2QBb B/2QHQ;v
Q7 i?2 `mHBM; +H�bb �M/ #2+�K2 B/2QHQ;B+�HHv Ui?Qm;? MQi 2+QMQKB+�HHvV r?�i r2
MQr `272` iQ �b ǳKB//H2 +H�bbǴX
G2MBM B/2MiB}2/ i?Bb T`Q+2bb Q7 #mvBM; Qz i?2 rQ`FBM; +H�bb BM ?Bb �M�HvbBb Q7 bmT@
TQ`i 7Q` i?2 6B`bi qQ`H/ q�` #v H27i@rBM; T�`iB2b BM ?Bb RNRe #QQF AKT2`B�HBbK,
h?2 G�i2bi ai�;2 Q7 *�TBi�HBbKX

k



"mi i?Bb T`Q+2bb Q7 T`QKQiBM; UQ` #`B#BM;V i?2 r?Bi2 rQ`FBM; +H�bb BM LQ`i?
�K2`B+� K�/2 i?2 `�+B�H �M/ ?2i2`QMQ`K�iBp2 #�bBb Q7 i?Bb T`QKQiBQM 2tTHB+BiX
h?2 `2K�BMBM; K2K#2`b Q7 i?2 rQ`FBM; +H�bb �M/ TQQ`- i?Qb2 r?Q r2`2 MQi
#`B#2/ iQ bmTTQ`i i?2 `mHBM; +H�bb- r2`2 BM+`2�bBM;Hv T2QTH2 Q7 +QHQm` �M/ b2tm�H
�M/ ;2M/2` KBMQ`BiB2b Ui?Qb2 r?Q r2`2- 7`QK � #Qm`;2QBb TQBMi Q7 pB2r- ǳmM@
T`Q72bbBQM�HǴ �M/ mM2KTHQv�#H2VX h?Bb T`Q+2bb ?�b +QMiBMm2/ iQ i?2 T`2b2Mi
/�vX
aQ r2 ?�p2- +m``2MiHv- H2;BiBK�i2 �M;2` QM i?2 T�`i Q7 QTT`2bb2/ T2QTH2 UQT@
T`2bb2/ #v `�+2- +H�bb- �M/ ;2M/2`V- +QKBM; mT �;�BMbi i?2 pBQH2M+2 Q7 �M BMbiBim@
iBQM 7Q` i?2 K�BMi2M�M+2 Q7 bi�i2 +QMi`QH Ui?2 TQHB+2V- bmTTQ`i2/ �M/ H2;BiBK�i2/
#v � rQ`FBM; +H�bb #Qm;?i Qz #v ?B;?2` r�;2b �M/ ?B;?2` bi�M/�`/ Q7 HBpBM; Ur?Q
MQ HQM;2` `2+Q;MBx2 i?2Kb2Hp2b �b rQ`FBM; +H�bbVX �M/ BMiQ i?Bb KBt r2 i?`Qr
i?2 Km`/2`Qmb iQQH /2p2HQT2/ �M/ T2`72+i2/ i?`Qm;?Qmi i?2 HQM; +2Mim`B2b Q7
i?2 +�TBi�HBbi KQ/2 Q7 T`Q/m+iBQM, i?2 ;mMX
aBM+2 �HH Q7 i?2b2 bQ+B�H `2H�iBQMb?BTb- �HH Q7 i?2b2 ?BbiQ`B+�H /vM�KB+b �`2 T`Q/@
m+ib Q7 i?2 7mM/�K2Mi�H r�v BM r?B+? bQ+B2iv Bb Q`;�MBx2/- `27Q`KBM; i?Bb Q` i?�i
BMbiBimiBQM Bb /QQK2/ iQ 7�BHm`2X PMHv #v 7mM/�K2Mi�HHv +?�M;BM; i?2 7Q`+2b �M/
`2H�iBQMb Q7 T`Q/m+iBQM �M/ i?2 bQ+B�H `2H�iBQMb?BTb i?�i ;`Qr Qmi Q7 i?2K +�M
r2 2p2Mim�HHv ;2i `B/ Q7 i?2 bi�i2- ;2i `B/ Q7 i?2 TQHB+2- �M/ ;2i `B/ Q7 i?2 M22/
iQ b22 +2`i�BM T2QTH2- +2`i�BM ?mK�M #2BM;b- �b MQM@?mK�M- �b MQi T�`i Q7 i?2
?mK�M +QKKmMBivX PMHv #v +`2�iBM; � bQ+B2iv BM r?B+? b22BM; "H�+F- 6B`bi L�@
iBQMb- G:"hZ T2QTH2 �b ?mK�M #2BM;b �M/ MQi �b /Bbim`#2`b Q7 i?2 bQ+B�H Q`/2`-
+�M r2 2M/ i?2 `mi?H2bb- +`BKBM�H- b�M+iBQM2/ pBQH2M+2 �M/ Km`/2` rBi? r?B+?
r2 HBp2 iQ/�vX �b S�QHQ 6`2B`2 r`Qi2 BM S2/�;Q;v Q7 i?2 PTT`2bb2/,

q?BH2 i?2 T`Q#H2K Q7 ?mK�MBx�iBQM ?�b �Hr�vb- 7`QK �M �tBQHQ;B+�H
TQBMi Q7 pB2r- #22M ?mK�MFBM/Ƕb +2Mi`�H T`Q#H2K- Bi MQr i�F2b QM
i?2 +?�`�+i2` Q7 �M BM2b+�T�#H2 +QM+2`MX *QM+2`M 7Q` ?mK�MBx�iBQM
H2�/b �i QM+2 iQ i?2 `2+Q;MBiBQM Q7 /2?mK�MBx�iBQM- MQi QMHv �b �M
QMiQHQ;B+�H TQbbB#BHBiv #mi �b �M ?BbiQ`B+�H `2�HBiv �M/ �b �M BM/B@
pB/m�H T2`+2Bp2b i?2 2ti2Mi Q7 /2?mK�MBx�iBQM- ?2 Q` b?2 K�v �bF
B7 ?mK�MBx�iBQM Bb � pB�#H2 TQbbB#BHBivX qBi?BM ?BbiQ`v- BM +QM+`2i2-
Q#D2+iBp2 +QMi2tib- #Qi? ?mK�MBx�iBQM �M/ /2?mK�MBx�iBQM �`2 TQb@
bB#BHBiB2b 7Q` � T2`bQM �b �M mM+QKTH2i2/ #2BM; +QMb+BQmb Q7 i?2B`
BM+QKTH2iBQMX "mi r?BH2 #Qi? ?mK�MBx�iBQM �M/ /2?mK�MBx�iBQM
�`2 `2�H �Hi2`M�iBp2b- QMHv i?2 }`bi Bb i?2 T2QTH2Ƕb pQ+�iBQMX UTX 98VX

A /QMǶi ?�p2 �Mv `2�H T`�+iB+�H T`QTQb�Hb 7Q` r?�i r2 +�M /Q `B;?i MQr BM Q`/2` iQ
i`v iQ #`BM; �#Qmi i?Bb FBM/ Q7 +?�M;2- iQ 7m`i?2` � T`QD2+i Q7 ?mK�MBx�iBQM 7Q`
�HHX "mi r2 +�M bi�`i rBi? HBbi2MBM;- `2�/BM;- �M/ 2/m+�iBQM Qm`b2Hp2b- +�HHBM; Qmi
?vTQ+`Bbv �M/ HB2b �M/ `2+Q;MBxBM; i?2 2z2+i Q7 ;2M2`�iBQMb Q7 /2?mK�MBx�iBQM
QM K�`;BM�HBx2/ K2K#2`b Q7 Qm` +QKKmMBiB2bX A �HbQ i?BMF � ;QQ/ bi�`i rQmH/ #2
iQ #�M ;mMb Qmi`B;?iX "mi r2 Kmbi �HbQ `2K�BM +Q;MBx�Mi Q7 i?2 H2;BiBK�+v- i?2
`2[mB`2K2Mi- iQ };?i #�+F �;�BMbi � bi�i2 r?Qb2 Q`;�MBx�iBQM Q7 pBQH2M+2 +�M-
T2`?�Tb- QMHv #2 K2i #v +QM7`QMi�iBQM mT iQ �M/ TQi2MiB�HHv BM+Hm/BM; KQ`2
pBQH2M+2 #27Q`2 r2 2p2Mim�HHv- ?QT27mHHv- �+?B2p2 T2�+2X

j



S`2+�`Biv �M/ *�TBi�H

kyRe@yd@Re

q?�i 7QHHQrb �`2 � 72r i?Qm;?ib �#Qmi T`2+�`BQmb H�#Qm` �M/ J�`tǶ *�TBi�HX
h?2v b?QmH/ MQi #2 +QMbB/2`2/ 2t?�mbiBp2X A ?�p2 �HbQ bBKTHB}2/ J�`tǶb �`;mK2Mi
iQ � H�`;2 2ti2MiX
AM `2�/BM; JB+?�2H >2BM`B+?Ƕb K�bi2`7mH kyRk AMi`Q/m+iBQM iQ i?2 h?`22 oQHmK2b
Q7 E�`H J�`tǶb *�TBi�H- A r�b bi`m+F #v ?Bb `2K�`F i?�i- BM Q`/2` iQ BM+`2�b2
i?2 T`Q/m+iBQM Q7 `2H�iBp2 bm`THmb p�Hm2- QMHv irQ K2+?�MBbKb H�v QT2M iQ i?2
+�TBi�HBbi- �M/ i?�i QM2 Q7 i?2b2 ǳBb /B{+mHi iQ BKHT2K2Mi �M/ (Ę) +�MMQi ?�TT2M
T2`K�M2MiHvǴ URy8VX h?2 +�b2 r?B+? >2BM`B+? /BbKBbb2b Bb r?2M ǳi?2 [m�HBiv �M/
[m�MiBiv Q7 i?2 K2�Mb Q7 bm#bBbi2M+2 +QMbB/2`2/ M2+2bb�`v Bb `2/m+2/ǴX q?�i A
i?BMF >2BM`B+? KBbb2b ?2`2 Bb i?�i i?2 bi�M/�`/ Q7 HBpBM; Q7 i?2 rQ`FBM; +H�bb Bb
Dmbi �b Km+? � bQ+B�H /2i2`KBM�iBQM �b 2p2`vi?BM; 2Hb2 BM *�TBi�H U�H#2Bi rBi?
� ?�`/ HQr2` HBKBiV- �M/ i?�i bBM+2 i?2 2M/ Q7 i?2 a2+QM/ qQ`H/ q�`- i?�i
bi�M/�`/ Q7 HBpBM; ?�b @ BM i?2 /2p2HQT2/ q2bi- �M/ 7Q` � +2`i�BM b2+iBQM Q7 i?2
rQ`FBM; +H�bb @ #22M bi2�/BHv `BbBM;X Ai bi�M/b iQ `2�bQM i?�i- ?�pBM; /2pBb2/ �
K2+?�MBbK iQ `2/m+2 i?Bb bi�M/�`/ Q7 HBpBM;- +�TBi�H b?QmH/ 2KTHQv Bi- BM i?2
M�K2 Q7 BM+`2�b2/ T`Q}i�#BHBivX h?Bb K2+?�MBbK Bb- Q7 +Qm`b2- T`2+�`BQmb H�#Qm`X
h?2 T`2pBQmb T�`�;`�T? `2[mB`2b bQK2 #�+F;`QmM/ 2tTH�M�iBQMX AM *�TBi�H-
J�`t B/2MiB}2b i?2 bQm`+2 Q7 p�Hm2 BM ?mK�M H�#Qm`- �M/ i?2 bQm`+2 Q7 +�TB@
i�HBbi T`Q}i BM i?2 2tTHQBi�iBQM Q7 i?�i H�#Qm`X h?Bb 2tTHQBi�iBQM i�F2b TH�+2 BM
i?2 T`Q+2bb Q7 T`Q/m+iBQM- BM r?B+? rQ`F2`b �`2 T�B/ � r�;2 +QKK2Mbm`�i2 rBi?
i?2B` bi�M/�`/ Q7 HBpBM;- #mi T`Q/m+2 KQ`2 p�Hm2 BM � ;Bp2M rQ`FBM; /�v i?�M
i?2v �`2 T�B/ BM r�;2bX h?2 2ti`� p�Hm2 T`Q/m+2/ #v rQ`F2`b Bb +�HH2/ bm`THmb
p�Hm2- �M/ i?2 T`Q/m+iBQM Q7 bm`THmb p�Hm2 HB2b �i i?2 ?2�`i Q7 +�TBi�HBbKX AM
Q`/2` iQ `2K�BM +QKT2iBiBp2 �M/ iQ +QMbi�MiHv K�BMi�BM T`Q}ib- i?2 +�TBi�HBbi
Kmbi �Hr�vb b22F iQ BM+`2�b2 i?2 T`QTQ`iBQM Q7 bm`THmb@p�Hm2 iBK2 iQ i?2 iBK2
?2 Bb T�vBM; 7Q` BM r�;2bX A7 � rQ`F2` Bb T�B/ 0Ryy T2` 3 ?Qm` rQ`F /�v Ui?2
+Qbi Q7 K�BMi�BMBM; i?2 rQ`F2` BM ?2` bi�M/�`/ Q7 HBpBM;V- �M/ Tmib 0Ryy rQ`i?
Q7 p�Hm2 BMiQ i?2 T`Q/m+i BM 9 ?Qm`b- i?2M i?2 `2K�BMBM; 9 ?Qm`b T`QpB/2b 7`22
p�Hm2 iQ i?2 +�TBi�HBbi UBX2X i?2 +�TBi�HBbi ;2ib 0Ryy 7Q` MQi?BM;VX h?2 rQ`FBM;
/�v i?mb #`2�Fb /QrM BMiQ,

9 ?Qm`b T�B/ Y 9 ?Qm`b mMT�B/ 4 3 ?Qm`b U9 ?Qm`b T`Q}iV
LQr- i?2 +�TBi�HBbi +QmH/ BM+`2�b2 i?2 �KQmMi Q7 mMT�B/ iBK2 #v BM+`2�bBM; i?2

R



H2M;i? Q7 i?2 rQ`FBM; /�v- #mi i?�i Bb mbm�HHv HBKBi2/ UBM *�M�/�- 7Q` 2t�KTH2V-
#Qi? #v H2;BbH�iBQM �M/ +QHH2+iBp2 �;`22K2MibX h?2 QMHv QTiBQM H27i 7Q` i?2
+�TBi�HBbi Bb iQ BM+`2�b2 i?2 �KQmMi Q7 p�Hm2 T`Q/m+2/ #v i?2 rQ`F2` 7Q` �Mv
;Bp2M H2M;i? Q7 iBK2X A7- 7Q` 2t�KTH2- �M BM+`2�b2 BM i?2 rQ`F2`Ƕb T`Q/m+iBpBiv
K2�Mb i?�i b?2 T`Q/m+2b 0kyy rQ`i? Q7 p�Hm2 BM 9 ?Qm`b- �M/ b?2 `2K�BMb T�B/
0Ryy 7Q` i?2 rQ`F /�v- i?2M ?2` r�;2b �`2 K�/2 mT BM QMHv k ?Qm`b �M/ i?2
rQ`FBM; /�v #`2�Fb /QrM BMiQ,

k ?Qm`b T�B/ Y e ?Qm`b mMT�B/ 4 3 ?Qm`b Ue ?Qm`b T`Q}iV
hvTB+�HHv- i?Bb BM+`2�b2 BM i?2 T`Q/m+iBpBiv Q7 H�#Qm` i�F2b TH�+2 i?`Qm;? �V BM@
+`2�bBM; i?2 MmK#2` Q7 rQ`F2`b 2KTHQv2/ #v i?2 +�TBi�HBbi- #V BM+`2�b2/ /BpBbBQM
Q7 H�#Qm` �M/ +V `2TH�+2K2Mi Q7 ?mK�M H�#Qm` #v K�+?BM2`vX � bB/2@2z2+i Q7
i?2 BM+`2�b2/ T`Q/m+iBpBiv Q7 H�#Qm` Bb i?�i i?2 ;QQ/b T`Q/m+2/ #2+QK2 +?2�T2`-
i?mb HQr2`BM; i?2 +Qbib Q7 i?2 K2�Mb Q7 bmb#bBbi2M+2 U`Qm;?Hv- i?2 bi�M/�`/ Q7
HBpBM;V 7Q` i?2 rQ`F2`- �HHQrBM; r�;2b iQ #2 HQr2`2/X 6Q` >2BM`B+?- i?Bb Bb i?2
ǳivTB+�H +�b2Ǵ #v r?B+? T`Q/m+iBpBiv- �M/ i?2`27Q`2 i?2 `�i2 Q7 bm`THmb p�Hm2-
BM+`2�b2bX
"mi- BM i?2 T2`BQ/ bBM+2 i?2 a2+QM/ qQ`H/ q�`- i?2 bi�M/�`/ Q7 HBpBM; Q7 H�`;2
MmK#2`b Q7 i?2 rQ`FBM; +H�bb BM *�M�/� �M/ i?2 la ?�b BM+`2�b2/ bi2�/BHv �#Qp2
bm#bBbi2M+2 H2p2HX .m2 H�`;2Hv iQ H�#Qm` �+iBQM QM i?2 T�`i Q7 rQ`F2`b Q`;�MBx2/
BMiQ mMBQMb- r�;2b �M/ #2M2}ib ?�p2 `Bb2M �HQM; rBi? i?2 bi�M/�`/ Q7 HBpBM;X
h?�i i?2 2MiB`2 rQ`FBM; +H�bb ?�b MQi #2M2}i2/ 2[m�HHv 7`QK i?Bb UBX2X T2QTH2 Q7
+QHQm` �M/ rQK2MV Bb BM/BbTmi�#H2- �M/ i?2`2 �`2 bQHB/ 2+QMQKB+ U4 +�TBi�HBbiV
`2�bQMb 7Q` i?BbX "mi 7Q` i?2 K�DQ`Biv Q7 i?2 rQ`FBM; +H�bb- i?Bb ?�b #22M i?2
+�b2- �M/ +�TBi�H ?�b �Hr�vb HQQF2/ 7Q` � r�v iQ ;2i Qmi Q7 T�vBM; 7Q` Km+? Q7
i?Bb BM+`2�b2X
S`2+�`Biv Bb � M2r i2`K iQ mb2 7Q`- 2bb2MiB�HHv- i?2 +QM/BiBQM Q7 rQ`F2`b HBpBM;
`B;?i �i i?2 K2�Mb Q7 bm#bBbi2M+2X h?`Qm;? x2`Q@?Qm` +QMi`�+ib- T�`i@iBK2 +QM@
i`�+ib i?�i /QMǶi i`B;;2` #2M2}ib �M/ /QMǶi �// mT iQ Km+? UB7 �Mvi?BM;V �#Qp2
� HBpBM; r�;2- i?2 +Qbi iQ i?2 +�TBi�HBbi T2` rQ`F2` Bb HQr2`2/- r?BH2 i?2 rQ`F2`
biBHH +QMi`B#mi2b i?2 b�K2 �KQmMi Q7 H�#Qm` U4 p�Hm2V �b #27Q`2X aQK2 Q7 i?2
+Qbi Bb Q|Q�/2/ QMiQ i?2 bi�i2- #mi Km+? Q7 Bi bBKTHv 2p�TQ`�i2bX h?2 #2M2}ib
Q7 i?2 HQM; #QQK �`2 rBT2/ Qmi �i QM2 bi`QF2X
S`2+�`Biv Bb QMHv QM2 K2+?�MBbK #v r?B+? +�TBi�H BM+`2�b2b `2H�iBp2 bm`THmb
p�Hm2- r?BH2 �HbQ 2t2`+BbBM; Bib /QKBM�iBQM Qp2` rQ`F2`bX h?2`2 �`2 Qi?2`b- bm+?
�b- 7Q` 2t�KTH2- i?2 KBtBM; Q7 KmHiBTH2 mMBQMb �M/ MQM@mMBQMBx2/ rQ`F2`b BM �
;Bp2M Q`;�MBx�iBQM- H2�/BM; iQ +QKT2iBiBQM �M/ bi`B72 �KQM; i?2 rQ`F2`b iQ i?2
#2M2}i Q7 +�TBi�HX "mi- BM 2bb2M+2- T`2+�`Biv Bb MQi?BM; M2r @ Bi QMHv b22Kb i?�i
r�v �7i2` i?2 /2+�/2b Q7 `BbBM; bi�M/�`/ Q7 HBpBM; �7i2` RN98X Ai Bb BKTQ`i�Mi
iQ `2K2K#2` i?�i T`2+�`Biv Bb i?2 `mH2 mM/2` +�TBi�HBbK- �M/ i?2 ?�`/@rQM
;�BMb Q7 i?2 T�bi dy v2�`b �`2 i?2 2t+2TiBQMX Ai Bb �HbQ BKTQ`i�Mi iQ `2K2K#2`
i?�i T`2+�`Biv �M/ Bib T�`iB+mH�` K2+?�MBbKb U2X;X x2`Q@?Qm` +QMi`�+ibV �`2 MQi
�++B/2Mib Q` �#2``�iBQMbc i?2v �`2 T�`i �M/ T�`+2H Q7 i?2 #`mi�H HQ;B+ Q7 i?2
+�TBi�HBbi T`Q+2bb Q7 T`Q/m+iBQMX �b bm+?- i?2v +�MMQi #2 /2�Hi rBi? i?`Qm;?

k



`27Q`K Q7 i?2 +�TBi�HBbi bvbi2K- QMHv #v Bib �#QHBiBQMX
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GB#`�`B�Mb?BT, o�Hm2b �M/ S`Q72bbBQM

kyRe@yd@kk

AǶp2 #22M i?BMFBM; [mBi2 � HQi H�i2Hv �#Qmi i?2 T`2bmK2/ p�Hm2b Q7 Qm` T`2bmK2/
T`Q72bbBQMX ǳS`2bmK2/Ǵ BM i?Bb +�b2 #Qi? BM i?2 b2Mb2 i?�i r2 T`2bmK2 r2 �;`22
QM K2�MBM;b UQ7 i?2 rQ`/b r2 mb2 iQ /2b+`B#2 Qm` p�Hm2b- 7Q` 2t�KTH2V �M/ BM
i?2 b2Mb2 i?�i � T`Q72bbBQM Q7 HB#`�`B�Mb?BT Bb T`2bmK2/ iQ 2tBbiX h?Bb /Qm#H2
T`2bmKTiBQM- Bi b22Kb iQ K2- Bb /B{+mHi iQ bmTTQ`i- BM T�`i #2+�mb2 i?2 irQ
T`2bmKTiBQMb 722/ BMiQ 2�+? Qi?2` Uǳr?�i /Q r2 K2�M #v T`Q72bbBQM\ǴV �M/ BM
T�`i #2+�mb2 Qm` T`2bmKTiBQMb b2`p2 iQ KvbiB7v `2�H `2H�iBQMb?BTb �KQM; T2QTH2-
�M/ #2ir22M T2QTH2 �M/ i?2 rQ`H/X
J�`F J�iB2MxQ Q7 .SG� r`Qi2 � TQbi � +QmTH2 Q7 r22Fb �;Q QM h?2 .SG�
h2+?MQHQ;v h2�K *Q`2 o�Hm2bX A r�b BMBiB�HHv bi`m+F #v ?Qr +QM+`2i2 2�+? Q7
i?2 +Q`2 p�Hm2 �`2�b r�bX 1�+? �`2� r�b MQi QMHv 7�B`Hv bT2+B}+ UǳJ�tBK�H QT2M@
M2bb iQ .SG� i2+?MQHQ;v �M/ BM7`�bi`m+im`2ǴV #mi 2�+? r�b �++QKT�MB2/ #v �
bi�i2K2Mi �//BM; +H�`B}+�iBQM Q` +QMi2ti UǳJ�tBK�H QT2MM2bb iQ .SG� i2+?@
MQHQ;v �M/ BM7`�bi`m+im`2- i?`Qm;? mb2 Q7 KBMBK�HHv `2bi`B+iBp2 QT2M bQm`+2 Q`
`2mb2@7`B2M/Hv HB+2Mb2b 7Q` bQ7ir�`2- /Q+mK2Mi�iBQM- �M/ `2H�i2/ �bb2ibǴVX �7i2`
bQK2 /Bb+mbbBQM QM hrBii2`- A i?`2r Qmi i?2 B/2� i?�i T2`?�Tb Qm` U4 HB#`�`B2bǶ Q`
HB#`�`B�Mb?BTǶbV p�Hm2b b?QmH/ ?�p2 iQ +QM7Q`K iQ i?2 aJ�_h T`BM+BTH2bX h?2b2
�`2 +`Bi2`B� r?B+?- BM T`QD2+i K�M�;2K2Mi- �`2 `2[mB`2/ 7Q` i?2 /2}MBiBQM Q7 �
;Q�HX � ;Q�H Kmbi #2

Ç aT2+B}+-
Ç J2�bm`�#H2-
Ç �+?B2p�#H2-
Ç _2�HBbiB+- �M/
Ç hBK2@#QmM/

S2`?�Tb MQi �HH Q7 i?2b2 �TTHv iQ p�Hm2b �b QTTQb2/ iQ ;Q�Hb- #mi bQK2 Q7 i?2K �`2-
A rQmH/ �`;m2- +`m+B�HX A7 r2 �`2MǶi bT2+B}+ �M/ +�MǶi K2�bm`2 �+?B2p2K2Mi Q7
Qm` p�Hm2b- ?Qr /Q r2 FMQr i?�i r2 �+im�HHv 2t2KTHB7v i?2K\ � ;QQ/ 2t�KTH2
Q7 HB#`�`v p�Hm2b r?B+? �`2 iQ �HH BMi2Mib �M/ Tm`TQb2b K2�MBM;H2bb- +QMi2ti
7`22 #mxxrQ`/b- i?2 lMBp2`bBiv Q7 �H#2`i� GB#`�`B2b T`BM+BTH2b �M/ p�Hm2b �`2 �b
7QHHQrb,
S`BM+BTH2b
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Ç �++QmMi�#H2
Ç PT2M
Ç _2bTQMbBp2
Ç ambi�BM�#H2
Ç h`�MbT�`2Mi

o�Hm2b
Ç *QHH�#Q`�iBQM
Ç AM+HmbBpBiv
Ç AMMQp�iBQM
Ç AMi2HH2+im�H 6`22/QK
Ç a2`pB+2

h?�iǶb BiX LQ �ii2KTi iQ +H�`B7v Q` /2}M2 i?2b2 i2`KbX LQ HBMFb iQ 2t�KTH2bX LQ
b2Mb2 �b iQ ?Qr i?2v KB;?i #2 K2�bm`2/X >Qr /Q r2 FMQr B7 r2 2t2KTHB7v �Mv
Q7 i?2b2 T`BM+BTH2b Q` p�Hm2b\ �#b2Mi bT2+B}+Biv- i?Bb #2+QK2b i?2 T`2`Q;�iBp2 Q7
r?Q2p2` +QMi`QHb i?2 /Bb+Qm`b2X AM 7�+i- Bi #2+QK2b bm#D2i iQ i?2 TQr2` ?B2`�`+?v
rBi?BM i?2 HB#`�`v Bib2H7X
�i �`QmM/ i?2 b�K2 iBK2 A /Bb+Qp2`2/ � ǳ#m+F2i HBbiǴ 7Q` H�M/ `2+H�K�iBQM T`Q@
72bbBQM�Hb,
qQmH/MǶi i?Bb #2 M2�i 7Q` HB#`�`B�Mb?BTX LQi HBF2Hv i?QX TB+XirBii2`X+QKf_d[7�JrK;S
ě ������� ������������ U!`2/HB#`�`B�MV CmHv ky- kyRe
�;�BM- i?Bb H2/ iQ bQK2 /Bb+mbbBQM �`QmM/ r?2i?2` Q` MQi HB#`�`B�Mb +QmH/ �+?B2p2
+QMb2Mbmb QM bm+? � HBbi 7Q` Qm` T`Q72bbBQMX A �`;m2/ i?�i r?2i?2` Q` MQi r2 +QmH/
�+?B2p2 bm+? � +QMb2Mbmb- BiǶb �HKQbi � KQQi TQBMi #2+�mb2 r2 ?�p2 MQ 7Q`mK
i?`Qm;? r?B+? iQ /Bb+mbb i?2b2 i?BM;bX AM *�M�/�- r2 /QMǶi ?�p2 � T`Q72bbBQM�H
�bbQ+B�iBQM rBi? i?2 bBx2 �M/ `2�+? Q7 i?2 �K2`B+�M GB#`�`v �bbQ+B�iBQM U�M/
i?Bb r�b i`m2 2p2M #27Q`2 i?2 /BbbQHmiBQM Q7 i?2 *G�VX aK�HH +QMbiBim2M+B2b UHBF2
GB#`�`v hrBii2`- i?2 *�_G .B`2+iQ`b- Q` *�S�G K2K#2`bV KB;?i ?�p2 � r�v
iQ /Bb+mbb i?2b2 Bbbm2b- #mi 7Q` i?2 KQbi T�`i HB#`�`B�Mb �`2 bim+F rBi?BM i?2B`
Q`;�MBx�iBQMb �M/ BMbiBimiBQMb r?B+? K�v Q` K�v MQi 7Qbi2` +`BiB+�H /Bb+mbbBQM
UBM Kv 2tT2`B2M+2- i?2 H�ii2` T`2/QKBM�i2bVX
Pi?2` T`Q72bbBQMb ?�p2 +2Mi`�HBx2/ +QMb2Mbmb BM i?2 7Q`K Q7 i?2B` HB+2MbBM; #Q/B2b,
i2�+?2`b- /Q+iQ`b- �M/ H�rv2`b �HH ?�p2 bT2+B}+ �M/ K2�bm`�#H2 p�Hm2b iQ r?B+?
i?2v Kmbi �/?2`2X Ai ?�b #22M TQBMi2/ QmiK�Mv iBK2b #27Q`2 i?�i- #v i?�i
+`Bi2`B�- HB#`�`B�Mb?BT Bb MQi � T`Q72bbBQM �i �HHX
�M/ v2i- i?2`2 Bb bQK2i?BM; +QKKQM iQ i?2 QmiHQQF Q7 KQbi HB#`�`v rQ`F2`b A
FMQrX aQK2i?BM; QM i?2 H2p2H Q7 �M Q`B2Mi�iBQM Q` � rQ`H/pB2r i?�i T2`?�Tb
+�MMQi #2 +�Tim`2/ #v �Mvi?BM; bQ T`Qb�B+ �b � KBbbBQM- pBbBQM- Q` p�Hm2b bi�i2@
K2MiX h?Bb Bb r?v r2 �`;m2 bQ pQ+B72`QmbHv �#Qmi � HQi Q7 i?Bb bimz- 2p2M i?Qm;?
r2 `2+Q;MBx2 i?�i BiǶb mMHBF2Hv iQ /Q �Mv ;QQ/X
6BM�HHv- BM � hrBii2` /Bb+mbbBQM rBi? S2i2` "BMFH2v A T`QTQb2/ i?2 B/2� i?�i
T2`?�Tb- ;Bp2M i?�i HB#`�`B2b �`2 MQ HQM;2` �#Qmi #QQFb- r2 +QmH/ �;`22 i?�i r2

k



b?QmH/ T`QKQi2 `2�/BM;X A �`;m2/ i?�i i?2`2 r�b � TQbbB#BHBiv- � +�b2 iQ #2 K�/2-
i?�i `2�/BM; Bb � [m�HBi�iBp2Hv /BbiBM+i �+iBpBiv 7`QK Qi?2` ǳK2/B� +QMbmKTiBQMǴ
T`QKQi2/ #v TQbiKQ/2`M +�TBi�HBbKX AǶK MQi M2+2bb�`BHv r2//2/ iQ i?�i B/2�-
#mi A i?BMF BiǶb � +QMp2`b�iBQM rQ`i? ?�pBM;X AM i?2 2M/- A b2iiH2/ 7Q` i?2 B/2�
i?�i Bi rQmH/ #2 MB+2 B7 HB#`�`B2b +QmH/ bi�M/ 7Q` bQK2i?BM;- �Mvi?BM;- bBM+2 �i
T`2b2Mi Bi b22Kb i?�i r2 �`2 bBKTHv `2�+iBM;- bBH2MiHv �M/ #v /27�mHi bmTTQ`iBM;
i?2 M2QHB#2`�H �M/ +Q`TQ`�i2 Q`/2` U�H#2Bi BM /Bz2`2Mi r�vb �++Q`/BM; iQ r?2i?2`
�M BMbiBimiBQM Bb �+�/2KB+ Q` Tm#HB+VX Ai b22Kb iQ K2 i?�i i?2`2 Bb p2`v HBiiH2
U`2�/, MQM2V +`BiB+�H i?Qm;?i i?�i ;Q2b BMiQ i?2 T`QpBbBQM Q7 b2`pB+2bX JQbi Q7
i?2b2 /2+BbBQMb �`2 K�/2 2Bi?2` #v i?2 +?B27 HB#`�`B�M Q` i?2 bK�HH ;`QmT Q7 b2MBQ`
HB#`�`B�Mb rBi? HBiiH2 Q` MQ BMTmi Q` /2#�i2X �i i?2 b�K2 iBK2- i?2 /27�mHi HBM2
BM K�Mv +QMi2tib UT`2b2Mi�iBQMb- Tm#HB+�iBQMbV Bb i?2 bm++2bb �M/ H2�/2`b?BT Q7
HB#`�`B2b �M/ i?2B` b2`pB+2bX ǳq2 /QM2 ;QQ/Ǵ Bb i?2 `27`�BMX h?Bb- A i?BMF- Bb
r?�i /`Bp2b bQ K�Mv Q7 mb iQ #2 +`BiB+�H @ Q7 i?2 p�Hm2b i?�i r2 T`Q+H�BK r2 ?QH/-
Q7 i?2 T`BM+BTH2b iQ r?B+? r2 +H�BK iQ �/?2`2 @ #2+�mb2 i?2`2 Bb MQ b?Q`i�;2 Q7
T2QTH2 mM+`BiB+�HHv T`Q+H�BKBM; i?2 mMBp2`b�H p�Hm2 �M/ ;QQ/M2bb Q7 i?2 HB#`�`v
i?�i M2p2` 7�BHbX
� ;QQ/ 2t�KTH2 Bb rBi? ǳBMi2HH2+im�H 7`22/QKǴ- bQK2i?BM; i?�i r2 �HH @ BM T`BM@
+BTH2 @ bmTTQ`iX "mi HBF2 K�Mv HB#`�`v p�Hm2b- Bi Bb b22M KQ`2 BM � M2;�iBp2 i?�M
� TQbBiBp2 +QMi2tiX AMi2HH2+im�H 7`22/QK Bb Q7i2M `2/m+2/ iQ ǳvQm +�MǶi i2HH K2
r?�i iQ i?BMFǴ `�i?2` i?�M �M �+iBp2 ǳ?2`2Ƕb r?�i A i?BMFǴX AMi2HH2+im�H 7`22/QK
Bb b22M �b � `B;?i- r?2M Bi Qm;?i iQ #2 b22M �b � `2bTQMbB#BHBivX �b � `2bmHi- Bi Bb
?QMQm`2/ KQ`2 BM i?2 #`2�+? i?�M i?2 Q#b2`p�M+2- �b 72�` Q7 HQbBM; 7mM/BM; Q`
@ iQ [mQi2 h?2 qB`2 @ bm+iBQM rBi? 7mM/BM; #Q/B2b UKmMB+BT�HBiB2b Q7 mMBp2`bBiv
;Qp2`MQ`bVX A7 r2 �`2 bQ �7`�B/ i?�i ǳb�vBM; bQK2i?BM; r`QM;Ǵ rBHH D2QT�`/Bx2/
Qm` bi�M/BM; rBi? Qm` 7mM/BM; �;2M+B2b- i?2M BMi2HH2+im�H 7`22/QK 7�HHb �i i?2
}`bi ?m`/H2X �b � +Q`2 p�Hm2 Q7 Qm` T`Q72bbBQM- B7 BMi2HH2+im�H 7`22/QK 7�HHb- r?2`2
i?2M +�M Qm` T`Q72bbBQM HQ+�i2 Bib2H7\
A7 �+�/2KB+ �M/ Tm#HB+ HB#`�`B2b �`2 �7`�B/ Q7 Qz2M/BM; i?2B` 7mM/2`b- r?Bi?2`
Qm` BMi2HH2+im�HfT`Q72bbBQM�H 7`22/QK\

ě ������� ������������ U!`2/HB#`�`B�MV CmHv kR- kyRe
AM i?Bb `2+2MiHv Tm#HBb?2/ #QQF �M �K2`B+�M liQTB�, .m�H SQr2` �M/ i?2 lMB@
p2`b�H �`Kv- 6`2/`B+ C�K2bQM �`;m2b i?�i TQHBiB+�H T�`iB2b QM H27i ?�p2 HQbi �Mv
�#BHBiv i?2v KB;?i ?�p2 ?�/ iQ rB2H/ �Mv FBM/ Q7 TQr2`- Q{+B�HHv Q` mMQ{+B�HHvX
h?2b2 T�`iB2b KB;?i- ?2 bm;;2bib- #2 `2?�#BHBi�i2/- #mi rBi?Qmi 2tT2+iBM; �Mv@
i?BM; +QM+`2i2 7`QK i?2KX h?2B` Tm`TQb2 rQmH/ i?2M #2 iQ `2bmb+Bi�i2 B/2�b
�M/ rQ`/b r?B+?- rBi? i?2 pB+iQ`v Q7 M2QHB#2`�HBbK �M/ h?2 1M/ Q7 >BbiQ`v
�`2 +QMbB/2`2/ [m�BMi �M/ QH/@7�b?BQM2/X h?2 `QH2 Q7 TQHBiB+�H T�`iB2b BM i?2
FBM/ Q7 miQTB� C�K2bQM 2MpBbBQMb- Bb iQ ǳi�HF bQ+B�HBbKǴ- ǳiQ #`2�i?2 HB72 #�+F
BMiQ i?2 bHQ;�Mb rBi?2`2/ �M/ /2bB++�i2/ #v i?2 i`BmKT?�Mi TQBbQM ;�b Q7 J`bX
h?�i+?2`Ƕb #`2�i?Ǵ UdVX

Ai b?QmH/ #2 mM/2`biQQ/ i?�i mM/2` i?2 +m``2Mi bvbi2K Q7 `2T`2b2M@
i�iBp2 ;Qp2`MK2Mi- i?2 TQHBiB+�H T�`iB2b +�M M2p2` �++QKTHBb? (�Mv

j



+QM+`2i2 T`Q;`�KK2)- #mi i?2v +�M i�HF �#Qmi i?2K- i?2v +�M K�F2
i?2K i?BMF�#H2 �M/ +QM+2Bp�#H2 QM+2 �;�BM- i?2v +�M TH�Mi i?2 b22/b
�M/ `2FBM/H2 i?2 TQbbB#BHBiv Q7 BK�;BMBM; 7mim`2 T`�tBb @ �M/ i?2v +�M
`22bi�#HBb? i?2b2 i?2K2b BM i?2B` H2;BiBK�i2 TH�+2 BM i?2 Tm#HB+ bT?2`2X
U3V

LQi QMHv /Q A i?BMF i?�i HB#`�`B2b @ 2bT2+B�HHv- #mi MQi 2t+HmbBp2Hv Tm#HB+ HB#`�`B2b
@ ?�p2 � bBKBH�` `QH2 iQ TH�v BM bQ+B2iv iQ C�K2bQMǶb TQHBiB+�H T�`iB2b- #mi A i?BMF
r2 �b HB#`�`B�Mb �HbQ ?�p2 � `2bTQMbB#BHBiv iQ K�F2 `2�H- +QM+`2i2- p�Hm2b i?BMF�#H2
�;�BMX AM � T`Q72bbBQM r?2`2 i?2 bBM;H2 rQ`/ ǳ`2bTQMbBp2Ǵ +�M #2 T`QTQb2/ �b �
T`BM+BTH2 rBi? � bi`�B;?i@7�+2- r?2`2 Qm` b2`pB+2b �`2 �HH i�BMi2/ #v Qm` 7Q`+2/
+QKTHB+Biv rBi? +�TBi�HBbi 2+QMQKB+b �M/ TQHBiB+b- T2`?�Tb miQTB�M i?BMFBM;- bBHHv
T`QTQb�Hb- mMrQ`F�#H2 b+?2K2b- �`;mK2Mib- +m`b2b- /�M;2`Qmb B/2�b- BM � rQ`/-
+`BiB+BbK- �`2 pBi�H iQ ;Bp2 i?2 b�THBM; rQ`H/pB2r Q7 HB#`�`B�Mb @ i?�i 7`�;BH2-
BHH@/2}M2/ i?BM; @ `QQK iQ ;`QrX
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GB#`�`B2b �b .m�H SQr2`, � liQTB� UAAV

kyRe@y3@ye Rk,88,yy

UT�`i irQV
"HQ; TQbib �`2- #v /2}MBiBQM- ǳ?Qi i�F2bǴX "mi 2p2M �b A }MBb?2/ T�`i QM2 A
`2�HBx2/ i?�i A ?�/ MQi i`2�i2/ GB#`�`B2b �b .m�H SQr2` rBi? �Mvi?BM; HBF2 i?2
/2Ti? Bi `2[mB`2/X AM i?Bb T�`i- A r�Mi iQ /B; � HBiiH2 /22T2` BMiQ bQK2 Q7 i?2
�bbmKTiBQMb Q7 T�`i QM2X
liQTB� �M/ ǳh�HFBM; aQ+B�HBbKǴ
AM ǳ�M �K2`B+�M liQTB�Ǵ C�K2bQM �/QTib aim�`i >�HHǶb +QM+2Ti Q7 ǳ/Bb+m`bBp2
bi`m;;H2Ǵ iQ QT2M mT i?2 TQbbB#BHBiv Q7 `2+Qp2`BM; B/2�b �M/ p�Hm2b /2bi`Qv2/ BM
+�TBi�HBbi bQ+B2iv bBM+2 i?2 `Bb2 Q7 h?�i+?2`@_2�;�M M2QHB#2`�HBbKX

/Bb+m`bBp2 bi`m;;H2 TQbBi2/ i?2 T`Q+2bb r?2`2#v bHQ;�Mb- +QM+2Tib-
bi2`2QivT2b- �M/ �++2Ti2/ rBb/QKb /B/ #�iiH2 �KQM; 2�+? Qi?2` 7Q`
T`2TQM/2`�M+2- r?B+? Bb iQ b�v UĘV ?2;2KQMvX aim�`i b�r i?�i QM2
Q7 i?2 7mM/�K2Mi�H bi`�i2;B2b �i rQ`F BM i?�i pB+iQ`v (Q7 h?�i+?2`)
H�v BM i?2 /2H2;BiBK�iBQM Q7 i?2 H�M;m�;2 Q7 Bib �/p2`b�`B2b- BM i?2
iB`2H2bb /Bb+`2/BiBM; Q7 �HH i?2 bHQ;�Mb- bm+? �b M�iBQM�HBx�iBQM- i?�i
r2`2 �bbQ+B�i2/ rBi? � TQbir�` H�#Q` ?2;2KQMvX

q2 +�M b22 i?Bb BM i?2 7�+i i?�i- �;�BM �M/ �;�BM- i?Qb2 Q7 mb QM i?2 H27i@ Q`
bQ+B�H@DmbiB+2 rBM; Q7 HB#`�`B�Mb?BT Kmbi �`;m2 �;�BMbi ǳM2mi`�HBivǴX h?2 B/2�
Q7 i?2 M2mi`�HBiv Q7 HB#`�`B2b Bb bQ 7mM/�K2Mi�H i?�i r2 �`2 +QMbi�MiHv ?�pBM;
iQ �`;m2 �;�BMbi Bi- rBi?- Bi b22Kb p2`v HBiiH2 bm++2bbX h?2 M2QHB#2`�H B/2QHQ;v
rQM i?2 ǳ/Bb+m`bBp2 bi`m;;H2Ǵ- bQ Bi Bb i?�i B/2QHQ;v r?B+? b2ib i?2 i2`Kb Q7 i?2
/Bb+Qm`b2X Ai Bb /B{+mHi- B7 MQi BKTQbbB#H2- iQ `�Bb2 +2`i�BM bQ+B�HBbi B/2�b rBi?BM
HB#`�`B�Mb?BT �M/ #2 i�F2M b2`BQmbHvX 1p2M bQK2i?BM; HBF2 i?2 �#QHBiBQM Q7 }M2b
?�b iQ #2 7`�K2/ �b �M 2{+B2M+v BM Q`/2` iQ KQp2 7Q`r�`/X
6Q` C�K2bQM- i?2 `QH2 Q7 TQHBiB+�H T�`iB2b BM ?Bb miQTB� Bb iQ K�F2 i?BMF�#H2 �M/
bT2�F�#H2 B/2�b r?B+? ?�p2 #22M Q#b+m`2/ Q` /2bi`Qv2/ BM i?2 /Bb+m`bBp2 bi`m;;H2
�;�BMbi +�TBi�HBbKX >2 i�F2b- 7Q` 2t�KTH2- i?2 B/2� Q7 7mHH 2KTHQvK2Mi- Q` Q7
i?2 M�iBQM�HBx�iBQM Q7 b2`pB+2bX

Ai b?QmH/ #2 mM/2`biQQ/ i?�i mM/2` i?2 +m``2Mi bvbi2K Q7 `2T`2@
b2Mi�iBp2 ;Qp2`MK2Mi- i?2 TQHBiB+�H T�`iB2b +�M M2p2` �++QKTHBb?

R



�Mv Q7 i?2b2 i?BM;b- #mi i?2v +�M i�HF �#Qmi i?2K- i?2v +�M K�F2
i?2K i?BMF�#H2 �M/ +QM+2Bp�#H2 QM+2 �;B�M- i?2v +�M TH�Mi i?2 b22/b
�M/ `2FBM/H2 i?2 TQbbB#BHBiv Q7 BK�;BMBM; 7mim`2 T`�tBb @ �M/ i?2v
+�M `22bi�#HBb? i?2b2 i?2K2b BM i?2B` H2;BiBK�i2 TH�+2 BM i?2 Tm#HB+
bT?2`2X

AM/22/- i?2 p2`v T`QD2+i Q7 i?BMFBM; mT � miQTB� Bb iQ `2bm`7�+2 B/2�b �M/ p�Hm2b
r?B+? �`2 +QMbB/2`2/ BKT`�+iB+�H- BM2{+B2Mi- Q` BKTQbbB#H2 BM iQ/�vǶb bQ+B2ivX Ai
Bb pBi�H i?�i- BM i?2 7�+2 Q7 TQbi@TQHBiB+�H- TQbi@B/2QHQ;B+�H- M2QHB#2`�H B/2QHQ;v-
HB#`�`v rQ`F2`b +QMiBMm2 iQ +`BiB[m2- +QMiBMm2 iQ `�Bb2 �M/ i�F2 b2`BQmbHv B/2�b
i?�i �`2 mMTH2�b�Mi- mM+QK7Q`i�#H2- Q` 2p2M mMi?BMF�#H2X
JBbbBQM �M/ oBbBQM
A ?�p2 r`Bii2M #27Q`2 �#Qmi i?2 T`Q#H2Kb BM?2`2Mi BM i?2 +QMbi`m+iBQM Q7 � KBb@
bBQM Q` pBbBQM 7Q` HB#`�`B2bX h?2 B/2� i?�i r2 KB;?i ǳi�HF bQ+B�HBbKǴ QT2MHv
T`QpB/2b T2`?�Tb �MQi?2` r�v iQ i?BMF i?`Qm;? i?2 pBbBQM �M/ KBbbBQM bi�i2@
K2Mib Q7 HB#`�`B2bX A7 /m�H TQr2` Bb iQ #2+QK2 � `2�HBiv- bQK2 +QKKQM B/2MiBiv
�KQM; HB#`�`B2b Kmbi T`QpB/2 Qm` mb2`b rBi? � 7Q+mb- � r�v iQ mM/2`bi�M/ r?Q
r2 �`2 �M/ r?�i b2`pB+2b r2 T`QpB/2X AM �;QM >�Kx�Ƕb +QMi`B#miBQM iQ ǳ�M
�K2`B+�M liQTB�Ǵ Uǳ6`QK i?2 Pi?2` a+2M2 iQ i?2 Pi?2` ai�i2ǴV- ?2 �`;m2b i?�i
H27i@rBM; +QM+2TiBQMb- 7Q` 2t�KTH2 Q7 +H�bb bi`m;;H2 �M/ +H�bb bQ+B2iv Bib2H7- ?�p2
#22M bQ +QKTH2i2Hv +QQTi2/ �M/ /Bb�`K2/ #v +�TBi�HBbi +mHim`2- i?�i ǳr2 M22/
iQ `2�+im�HBx2 i?2 MQiBQM Q7 i?2 T`QH2i�`B�iǴ,

i?2 T`QH2i�`B�i Bb MQi QMHv b?2 Q` ?2 7`QK r?QK bm`THmb@p�Hm2 Bb 2t@
i`�+i2/- #mi r?Q Bb �HB2M�i2/ 7`QK i?2 bm#bi�M+2 Q7 Qm` bm#D2+iBpBivX
AM i?Bb b2Mb2- i?2 *QKKmMBbi J�MB72biQǶb +�HH ǳT`QH2i�`B�Mb Q7 i?2
rQ`H/- mMBi2Ǵ Bb �+im�H, r2 M22/ � H�`;2@b+�H2 mMB}+�iBQM Q7 rQ`F2`b-
+QMbmK2`b- i?2 2t+Hm/2/- BKKB;`�Mib- i?2 mM2KTHQv2/- i?2 mM2K@
THQv�#H2 �M/ BHH2;�HHv 2KTHQv2/- /BbTQbb2bb2/ 7�`K2`b- vQmi? rBi?
MQ T`QbT2+ib- �M/ bQ QMX

AM 7Q`KmH�iBM; Qm` KBbbBQM �M/ pBbBQM- r2 Kmbi b2i Qm`b2Hp2b mT �b � #2�+QM iQ
�ii`�+i i?2 2MiB`2 T`QH2i�`B�iX qBi?Qmi i?�i- MQi QMHv /Q2b #Qm`;2QBb B/2QHQ;v
+QMiBMm2 iQ #2 pB+iQ`BQmb BM i?2 /Bb+m`bBp2 bi`m;;H2- #mi i?2 H27i 2p2M HQb2b KQ`2
;`QmM/ iQ 7�b+Bbi B/2QHQ;B2b bm+? �b i?Qb2- 7Q` 2t�KTH2- T`QKQi2/ #v .QM�H/
h`mKTǶb 2H2+iBQM +�KT�B;MX

(AM "`�xBH) Bi Bb 2Bi?2` 7�b+Bbi ;`QmTb Q` /`m; +�`i2Hb i?�i Qz2` �
TH�+2- �`Kb- �M/ Q`;�MBx�iBQM 7Q` BMpBbB#H2 vQmi? 7`QK i?2 7�p2H�bX
h?2 �`iB+mH�iBQM Q7 � #`�M/ �M/ #2HQM;BM; Bb T`Q/m+2/ #v K�}� Q`
7�b+Bbib- r?B+?- BM i?2 �#b2M+2 Q7 � H27iBbi #`�M/- �HHQrb T2QTH2 7`QK
i?2 HQr2` +H�bb2b iQ `2+Q;MBx2 i?2Kb2Hp2b �b �+iQ`b rBi?Qmi /2T2M/BM;
QM i?2 BMbiBimiBQM�H `2+Q;MBiBQM Q7 i?2 bi�i2X (Ę) h?2 m`;2Mi i�bF Q7
+QKKmMBbi i?BMFBM; Bb iQ #`2�F i?2 pB+BQmb +B`+H2 Q7 /2bT2`�i2 U�M/
7�BH2/V �ii2KTib iQ �`iB+mH�i2 +H2�` TQbBiBQMb �M/ `2i?BMF i?2 7Q`Kb
Q7 K�bb TQHBiB+�H Q`;�MBx�iBQMX

k



h?�i Bb- HB#`�`B2b �b /m�H TQr2` Kmbi T`QpB/2 � 7Q+�H TQBMi �M/ B/2MiBiv i?`Qm;?
r?B+? Qm` mb2`b +�M `2+Q;MBx2 Qm` b2`pB+2b �M/ +QK2 iQ `2Hv QM mbX Jm+? ?�b
#22M r`Bii2M �#Qmi i?2 i`mbi K2K#2`b Q7 bQ+B2iv ?�p2 BM i?2 HB#`�`v UBM i?2 7�+2 Q7
HB#`�`v +HQbm`2b Qp2` i?2 H�bi 72r v2�`bVX A rQmH/ �`;m2 i?�i i?Bb i`mbirQ`i?BM2bb
MQi QMHv K�F2b i?2 HB#`�`v � bQHB/ +�M/B/�i2 7Q` /m�H TQr2`- #mi i?2 2t2`+Bb2 Q7
/m�H TQr2` +�M QMHv K�F2 i?2 Tm#HB+Ƕb i`mbi BM i?2 HB#`�`v bi`QM;2`X
h?Bb #HQ; TQbi @ BM/22/ i?Bb #HQ; �b � r?QH2 @ Bb �M �ii2KTi iQ `2+Qp2` /Bb+`2/Bi2/
B/2�b �#Qmi i?2 Tm#HB+- i?2 Tm#HB+ bT?2`2- �M/ i?2 TQbbB#BHBiv Q7 � bQ+B�HBbi Q`
+QKKmMBbi bQ+B2ivX �b bm+?- Bi Bb �M �ii2KTi iQ ǳi�HF bQ+B�HBbKǴ r?2M bQ+B�HBbK
Bb +QKTH2i2Hv Qz i?2 �;2M/�- i?�i Bb r?2M bQ+B�HBbK Bib2H7 Bb +QMbB/2`2/ � miQTB�X
A r�Mi iQ `2+Q;MBx2 ?2`2 �HH Kv +QHH2�;m2b r?Q �`2 �HbQ 2M;�;2/ BM i?Bb rQ`F-
BM i?2 7�+2 Q7 BMbmT2`�#H2 Q#bi�+H2b QM i?2 T�`i Q7 bi�i2 TQr2` �M/ #Qm`;2QBb
B/2QHQ;vX

j



GB#`�`B2b �b .m�H SQr2`, � liQTB� UAV

kyRe@y3@ye Rk,89,yy

UT�`i QM2V
q?2M A r�b BM HB#`�`v b+?QQH- Qm` +QHH2+iBQM /2p2HQTK2Mi +H�bb `2?�b?2/ i?2
"2`MBM;?�mb2M .2#�i2 UT`Q#�#Hv 7Q` i?2 KBHHBQMi? iBK2 @ bQ``v- .` >Qr�`/VX
1bb2MiB�HHv- i?2 /2#�i2 #QBHb /QrM iQ i?2 bQ+B�H `QH2 Q7 HB#`�`B2b- Q7i2M 7`�K2/ �b
� /2#�i2 Qp2` i?2 ǳM2mi`�HBivǴ Q7 HB#`�`B2bX AM i2`Kb Q7 +QHH2+iBQM /2p2HQTK2Mi-
i?Bb 2M/b mT #2BM; � /2#�i2 Qp2` ;BpBM; mb2`b ǳr?�i i?2v r�MiǴ U2bb2MiB�HHv- K�bb
K�`F2i +QKKQ/BiB2bV Q` +m`�iBM; � +QHH2+iBQM rBi? � bQ+B�H Q` TQHBiB+�H �;2M/�
BM KBM/X A �`;m2/ i?�i K�bb@K�`F2i +QKKQ/BiB2b r2`2 BKK2/B�i2Hv �p�BH�#H2
iQ i?2 p�bi K�DQ`Biv Q7 HB#`�`v mb2`b �M/ i?�i HB#`�`B2b b?QmH/ 7Q+mb MQi QMHv
QM i?2 /2p2HQTK2Mi Q7 +QHH2+iBQMb 7Q` i?2 mM/2`b2`p2/ Ui?2 ?QK2H2bb �M/ BKKB@
;`�Mib- 7Q` 2t�KTH2V- #mi �HbQ QM T`QKQiBM; K�i2`B�Hb i?�i r2`2 MQi T�`i Q7 i?2
+QMiBMmmK Q7 K�bb@K�`F2i +QKKQ/BiB2b U�Hi2`M�iBp2 bQ+B�H Q` TQHBiB+B�H i?2Q`B2b-
7Q` 2t�KTH2- Q` MQM@#2bib2HH2` }+iBQMVX :Bp2M i?�i #2bib2HH2` }+iBQM Bb �p�BH�#H2
7`QK �Mv *?�Ti2`b Q` �B`TQ`i #QQFbiQ`2 UQ` QMHBM2V- Bi b22K2/ `B/B+mHQmb iQ /2@
pQi2 HB#`�`v #m/;2i �M/ /BbTH�v bT�+2 iQ T`QKQi2 i?�i K�i2`B�H �i i?2 2tT2Mb2
Q7 Qi?2`- H2bb Q#pBQmb- i?BM;bX h?2 +QmMi2` iQ i?Bb �`;mK2Mi- Q7 +Qm`b2- r�b i?2
bmTTQb2/ M2mi`�HBiv Q7 HB#`�`B2b �M/ +QHH2+iBQM TQHB+B2b- �b r2HH �b i?2 B/2� i?�i
r2 bBKTHv ǳ;Bp2 mb2`b r?�i i?2v r�MiǴ UT`2bmKBM; i?�i i?2 r�Mib Q7 mb2`b �`2
bQK2?Qr MQi bQ+B�HHv /2i2`KBM2/VX h?2 7mM+iBQM Q7 i?2 HB#`�`v- A �`;m2/- r�b
MQi BM M2mi`�HHv T`QpB/BM; mb2`b �++2bb iQ +QMi2Mi i?2v bQK2?Qr �H`2�/v /2bB`2/-
Bi r�b BM T`Q/m+BM; �M/ K�BMi�BMBM; i?2 /2bB`2b 7Q` i?2 +QKKQ/BiB2b Q7 +�TBi�HBbi
+mHim`2 Bib2H7X
G�i2Hv- AǶp2 MQiB+2/ ?Qr #Qi? Tm#HB+ �M/ �+�/2KB+ HB#`�`B2b ?�p2 #2;mM iQ HQ�M
Qmi K�i2`B�H i?�i 2tTHB+BiHv b22F iQ �//`2bb bQ+B�Hf+mHim`�Hf?2�Hi? Bbbm2bX h?2
HQ�M Q7 BMi2`M2i ?Qi bTQib #v hQ`QMiQ �M/ 1/KQMiQM Sm#HB+ GB#`�`B2b �M/ a�.
H�KTb #v lMBp2`bBiv Q7 �H#2`i� GB#`�`B2b- �`2 2tTHB+BiHv K2�Mi iQ �//`2bb i?2
/B;Bi�H /BpB/2 QM i?2 QM2 ?�M/ �M/ i?2 K2Mi�H ?2�Hi? Q7 bim/2Mib QM i?2 Qi?2`X
q?�iǶb BMi2`2biBM; �#Qmi i?Bb Bb i?�i i?Bb TH�+2b i?2 HB#`�`v BM i?2 TQbBiBQM Q7
�//`2bbBM; T`Q#H2Kb r?B+? Qm;?i `B;?iHv iQ #2 �//`2bb2/ #v i?2 T�`2Mi Q`;�MB@
x�iBQMX h?2 /B;Bi�H /BpB/2 BM � +Biv Qm;?i iQ #2 �//`2bb2/ #v i?2 KmMB+BT�HBivc
i?2 K2Mi�H ?2�Hi? Q7 bim/2Mib Qm;?i iQ #2 � +QM+2`M Q7 i?2 mMBp2`bBiv �i H�`;2X
"v Q|Q�/BM; i?2b2 bQ+B�H b2`pB+2b QMiQ i?2 HB#`�`v- i?2 KmMB+BT�HBiv Bb �#H2 iQ

R



�#/B+�i2 `2bTQMbB#BHBiv @ � T`Q+2bb BM?2`2Mi BM i?2 /BbK�MiHBM; Q7 i?2 r2H7�`2
bi�i2X q?2M A r�b BM "Qm`M2KQmi? BM kyRy- A r�b b?QrM � ~�;b?BT bQ+B�H +2Mi`2
rBi?BM � Tm#HB+ HB#`�`v #`�M+?X h?2 +2Mi`2 r�b � HB#`�`v- #mi Bi +QMi�BM2/ Q{+2b
7Q` � bQ+B�H rQ`F2`- 2KTHQvK2Mi Q{+2`- �b r2HH �b � +QKKmMBiv TQHB+2 bi�iBQMX
q?2i?2` T`QpB/BM; i?2b2 b2`pB+2b b?QmH/ #2 i?2 `QH2 Q7 i?2 HB#`�`v Q` i?2 bi�i2
UBX2X i?2 KmMB+BT�HBiv Q` i?2 Tm#HB+ mMBp2`bBivV Bb MQi r?�i A r�Mi iQ i�HF �#Qmi
?2`2X _�i?2`- AǶK BMi2`2bi2/ BM i?2 B/2� i?�i HB#`�`B2b �H`2�/v T`QpB/2 � M2irQ`F
Q7 bQ+B�H b2`pB+2b i?�i QT2`�i2 BM i�M/2K rBi? +QMbiBimi2/ bi�i2 TQr2`X A r�Mi
iQ i�HF �#Qmi HB#`�`B2b �b /m�H TQr2`X
AM ǳ�M �K2`B+�M liQTB�, .m�H SQr2` �M/ i?2 lMBp2`b�H �`KvǴ Uo2`bQ- kyReV-
6`2/`B+ C�K2bQM +QMbi`m+ib � i?Qm;?i 2tT2`BK2Mi r?2`2#v i?2 �K2`B+�M �`Kv
#2+QK2b i?2 K2+?�MBbK 7Q` bQ+B�HBbK BM i?2 laX qBi?Qmi +?�HH2M;BM; i?2 2tBbi@
BM; bi�i2 �M/ KmMB+BT�H ;Qp2`MK2Mib- i?2 �`Kv #2+QK2b � K2/BmK #v r?B+?
2p2`v �K2`B+�M +BiBx2M rQmH/ `2+2Bp2 ?2�Hi? +�`2- 2KTHQvK2Mi- bQ+B�H b2`pB+2b-
2i+X C�K2bQM b2H2+ib i?2 �`Kv �7i2` /Bb+�`/BM; Qi?2` MQM@bi�i2 BMbiBimiBQMb- bm+?
�b i?2 +?m`+?- i?2 TQbi Q{+2- �M/ i?2 T`Q72bbBQMb- #2+�mb2 Bi Bb �M BMbiBimiBQM
i?�i +`Qbb2b TQHBiB+�H #Q`/2`b- ?�b #Qi? HQ+�H �M/ M�iBQM�H T`2b2M+2- �M/ �H`2�/v
T`QpB/2b- 7Q` 2t�KTH2- bQ+B�HBx2/ K2/B+BM2 7Q` Bib K2K#2`bX

A7 #mbBM2bb- i?2 T`Q72bbBQMb- `2HB;BQM- 2p2M i?2 H�#Q` mMBQMb UH2i �HQM2
i?2 TQbi Q{+2 Q` i?2 J�}�V �`2 BM�/2[m�i2 p2?B+H2b 7Q` /m�H TQr2`-
r?�i +�M i?2M #2 H27i BM H�i2 +�TBi�HBbK �b �M �H`2�/v Q`;�MBx2/ BMbiB@
imiBQM +�T�#H2 Q7 �bbmKBM; i?2 T�`�HH2H �M/ mHiBK�i2Hv `2pQHmiBQM�`v
`QH2 QM r?B+? �HQM2 `�/B+�H bQ+B�H +?�M;2 /2T2M/b\

.m�H TQr2`- � i2`K +QBM2/ #v G2MBM- �M/ `272``BM; iQ i?2 +Q2tBbi2M+2 Q7 i?2
bQpB2ib UrQ`F2`bǶ +QmM+BHbV �M/ i?2 T`QpBbBQM�H ;Qp2`MK2Mi BM RNRd- 2bb2MiB�HHv
K2�Mb i?2 i�FBM; Qp2` Q7 bQ+B�H b2`pB+2b UbQ+B�HBx2/ K2/B+BM2- 2/m+�iBQM- 2i+V- #v
� MQM@bi�i2 Q`;�MBx�iBQM- rBi?Qmi QT2MHv +?�HH2M;BM; i?2 2tBbiBM; bi�i2 �TT�`�imbX
.m�H TQr2` rQmH/ +QMbBbi Q7 � M2irQ`F Q7 bQ+B�H b2`pB+2b MQKBM�HHv QT2`�iBM;
mM/2` i?2 bmT2`pBbBQM Q7 i?2 bi�i2- #mi BM 7�+i BM/2T2M/2Mi Q7 BiX
C�K2bQM /Q2b MQi K2MiBQM HB#`�`B2b �b � TQbbB#H2 M2irQ`F `2�/v 7Q` i?2 2t2`+Bb2 Q7
/m�H TQr2`- #mi A rQmH/ HBF2 iQ 2tTHQ`2 i?2 B/2� � HBiiH2 ?2`2X h?2 H�`;2bi M2irQ`F
Q7 HB#`�`B2b Bb i?2 bvbi2K Q7 Tm#HB+ HB#`�`B2b- ivTB+�HHv Q`;�MBx2/ #v KmMB+BT�HBiv-
#mi �+iBp2 BM #Qi? T`QpBM+B�H �bbQ+B�iBQMb �M/ +QMbQ`iB� i?2 +`Qbb T`QpBM+B�H HBM2bX
h?2v �`2 �H`2�/v Qz2`BM; bQ+B�H b2`pB+2b- r?2i?2` i?�i #2 BMi2`M2i ?Qi bTQib 7Q`
HQ�M- Qmi`2�+? iQ i?2 /Bb�/p�Mi�;2/- T`BbQM HBi2`�+v T`Q;`�KK2b- QMbBi2 bQ+B�H
rQ`F2`b- �M/ b�72 bT�+2b 7Q` i?2 ?QK2H2bb UBM KmMB+BT�HBiB2b r?B+? ?�p2 b22M i?2
K�bbBp2 +HQbm`2 Q7 /�v b?2Hi2`b `mM #v i?2 ;Qp2`MK2MiVX h?2v �HbQ 2KTHQv �
H�`;2- /Bb+BTHBM2/- �M/ /2+2Mi`�HBx2/ rQ`F7Q`+2X
�+�/2KB+ HB#`�`B2b 2tBbi BM 2p2`v T`QpBM+2 �M/ H�`;2 KmMB+BT�H �`2�X h?2v #2HQM;
iQ i?2B` QrM +QMbQ`iB�- #mi �HbQ BM T`QpBM+B�H �bbQ+B�iBQMb �M/ +QMbQ`iB� rBi?
Tm#HB+ �M/ bT2+B�H HB#`�`B2bX h?2v iQQ +`Qbb T`QpBM+B�H HBM2b- i?`Qm;? M�iBQM�H
M2irQ`Fb #Qi? �i i?2 HB#`�`v �M/ i?2 mMBp2`bBiv H2p2HX h?2v ?�p2 +QMM2+iBQMb

k



rBi? p�bi MmK#2`b Q7 TQbi@b2+QM/�`v bim/2Mib- �b r2HH �b `2b2�`+?2`b BM 2p2`v
/Bb+BTHBM2X
aT2+B�H HB#`�`B2b T`QpB/2 +QMM2+iBQMb rBi? i?2 T`Q72bbBQMb �M/ i?2 ;Qp2`MK2MiX
G�r HB#`�`B2b �`2 BKTHB+�i2/ rBi?BM i?2 H2;�H T`Q72bbBQM �M/ i?2 Dm/B+B�`vc ?2�Hi?
HB#`�`B2b rBi? i?2 K2/B+�H T`Q72bbBQMc ;Qp2`MK2Mi HB#`�`B2b rBi? �HH H2p2Hb Q7
;Qp2`MK2Mi, KmMB+BT�H- T`QpBM+B�H- �M/ 72/2`�HX AK�;BM2 T`2b2MiBM; vQm` HB#`�`v
+�`/ iQ `2+2Bp2 K2/B+�H +�`2X
q?�i A �K �`;mBM; Bb i?�i HB#`�`B2b �b � r?QH2 �V �`2 �H`2�/v T`2b2Mi BM i?2
HBp2b Q7 p�bi br�i?2b Q7 i?2 *�M�/B�M TQTmH�iBQM �M/ #V �`2 �H`2�/v bi`m+im`2/
iQ T`QpB/2 b2`pB+2b iQ i?2B` +QMbBim2MibX �b � `2bmHi- HB#`�`B2b �`2 r2HH@TH�+2/
�b 2t�+iHv i?2 ǳ�H`2�/v Q`;�MBx2/ BMbiBimiBQMǴ QM r?B+? C�K2bQM +QMi2M/b /m�H
TQr2` Kmbi #2 #�b2/X
h?2`2 �`2 irQ BKK2/B�i2 Q#D2+iBQMb iQ bm+? �M B/2�- ?Qr2p2`X PM i?2 QM2 ?�M/-
i?2 [m2biBQM Q7 HB#`�`v M2mi`�HBiv Bib2H7X 6Q` HB#`�`B2b iQ T`QpB/2 i?2 b2`pB+2b
`2[mB`2/ Q7 i?2 /m�H TQr2` BMbiBimiBQM- i?2v Kmbi ;Bp2 mT �Mv T`2i2M+2 iQ M2m@
i`�HBivX h?2v Kmbi @ Dmbi HBF2 C�K2bQMǶb �`Kv @ `2+Q;MBx2 i?2 bQ+B�HBbi +QMi2Mi Q7
r?�i i?2v �`2 /QBM;X _�i?2` i?�M b2`pBM; i?2B` +m``2Mi 7mM+iBQM- i?�i Q7 K�BM@
i�BMBM; i?2 TQTmH�iBQM BM i?2B` TQbBiBQMb rBi?BM +�TBi�HBbi +mHim`2- i?2v rQmH/
?�p2 iQ BMbBbi QM i?2B` 7mM+iBQM �b � bQ+B�HBbi b2`pB+2 H�v2`- �b 2z2+iBM; r?�i
C�K2bQM +�HHb ǳ+mHim`�H `2pQHmiBQMǴ BM �Mi�;QMBbK iQ +�TBi�HBbi +mHim`2X
*QMM2+i2/ rBi? i?Bb- i?2 Qi?2` Q#D2+iBQM Bb i?2 T`2b2M+2 rBi?BM HB#`�`B�Mb?BT
Q7 � ǳH2�/2`b?BTǴ H�v2` r?B+? MQi QMHv BMbBbib QM i?2 7mM/�K2Mi�H M2mi`�HBiv Q7
HB#`�`B2b- #mi r?Qb2 TQbBiBQM rBi?BM i?2 ?B2`�`+?v- �M/ rBi?BM i?2 M2irQ`Fb Q7
+�TBi�HBbi TQr2`- �`2 /2T2M/2Mi QM i?2B` �#BHBiv iQ K�BMi�BM HB#`�`B2b BM i?2B`
B/2QHQ;B+�H 7mM+iBQM UBX2X i?2 `2T`Q/m+iBQM Q7 +�TBi�HBbi bQ+B�H �M/ B/2QHQ;B+�H
bi`m+im`2bVX 6Q` HB#`�`B2b iQ Q++mTv � bT�+2 Q7 /m�H TQr2`- Bi rBHH MQi #2 2MQm;?
iQ `2bBbi i?2 TQHB+B2b �M/ B/2�b Q7 i?2 T�`2Mi Q`;�MBx�iBQMbc HB#`�`B2b rQmH/ ?�p2
iQ b2i Bib2H7 mT BM QTTQbBiBQM iQ i?2 B/2�b �M/ /2bB`2b Q7 HB#`�`v H2�/2`b?BT Bib2H7X
AM � b2Mb2- HB#`�`B2b �H`2�/v ?�p2 i?Bb bi`m+im`2- ;Bp2M i?2 TQbBiBQMBM; Q7 +2`i�BM
2H2K2Mib Q7 i?2 HB#`�`v ?B2`�`+?v 2Bi?2` BM Q` Qmi Q7 � ;Bp2M mMBQM Q` �bbQ+B�iBQMX
h?Bb- i?2M- Bb Kv QrM miQTB�- i?2 B/2� i?�i i?2 M2irQ`F Q7 HB#`�`B2b i?�i �H`2�/v
2tBbi BM i?Bb +QmMi`v +QmH/ +QK2 iQ;2i?2` BM �M 2tTHB+BiHv bQ+B�HBbi M2irQ`F UQ`
72/2`�iBQMV BM Q`/2` iQ i�F2 Qp2` i?2 b2`pB+2b �M/ bmTTQ`i BM+`2�bBM;Hv �#/B+�i2/
#v +�TBi�HBbi bi�i2 BMbiBimiBQMbX GB#`�`B2b- i?2M- +QmH/ T`QpB/2 �M �Hi2`M�iBp2
bT�+2 iQ #Qm`;2QBb B/2QHQ;B+�H `2T`Q/m+iBQM- H2�/BM;- BM G2MBMǶb pB2r U�M/ C�K2@
bQMǶbV iQ i?2 2p2Mim�H rBi?2`BM; �r�v Q7 i?2 bi�i2 Bib2H7X

j



�MvQM2 *�M _2�/ �HQm/

kyRe@y3@kd

AM Q`;�MBxBM; Kv }H2b i?Bb r22F2M/- A +�K2 �+`Qbb � T�T2` A r`Qi2 BM HB#`�`v
b+?QQH mM/2` i?2 BM~m2M+2 Q7 2tTQbm`2 iQ i?2 ?BbiQ`v Q7 `2�/BM;X 6Q` bQK2 `2�bQM-
i?2 �+i Q7 `2�/BM; bi`m+F K2 r?BH2 `2`2�/BM; :`22M2Ƕb >2�`i Q7 i?2 J�ii2`- �M/ A
r�Mi2/ iQ 2tTHQ`2 bQK2 Q7 i?2 `�KB}+�iBQMbX h?2 T�T2` 2tTQb2b- A i?BMF- i?2 7�+i
i?�i A r�b #v MQ K2�Mb +QMp2`b�Mi rBi? �HH U�Mv\V Q7 i?2 HBi2`�im`2 �#Qmi Q`�HBiv
�M/ HBi2`�+v- :`22M2- Q` BM/22/ HBi2`�`v bim/B2b Bib2H7X .2bTBi2 i?�i- A i?BMF i?2`2
�`2 � 72r BMi2`2biBM; B/2�b ?2`2- �M/ Bi KB;?i #2 Q7 BMi2`2bi iQ bQK2QM2X
ǵ�MvQM2 *�M _2�/ �HQm/Ƕ, P`�HBiv �M/ GBi2`�+v BM h?2 >2�`i Q7 i?2 J�ii2`
UT/7V

R



GAlGQ+FQmi, *QHH2;B�H :Qp2`M�M+2 S�`i AA

kyRe@yN@yd

AM ǵq?Q aB;Mb i?2 S�v+?2+FbǶ- A r`Qi2,
>B/BM; i?2 7�+i Q7 �M mM2[m�H 2KTHQv2` Ĝ rQ`F2` `2H�iBQMb?BT #2?BM/
�M BHHmbBQM Q7 2[m�HBiv Bb /�M;2`Qmb �i i?2 #2bi Q7 iBK2b- #mi 2bT2+B�HHv
bQ BM � T2`BQ/ Q7 +QHH2+iBp2 #�`;�BMBM;X

�M/ QMHv � +QmTH2 Q7 KQMi?b H�i2` r2 ?�p2 i?2 2t�KTH2 Q7 i?2 GQM; AbH�M/
lMBp2`bBiv 7�+mHivfHB#`�`B�M HQ+FQmi- r?B+? ?�b b2p2`�H BMi2`2biBM; 72�im`2bX PM
i?2 QM2 ?�M/ i?2`2Ƕb �M �HKQbi mMT`2+2/2Mi2/ UBM �+�/2KB�V `2bQ`iBM; iQ +H�bbB+
mMBQM@#mbiBM; K�M2mp`2b Ub?Q`i@MQiB+2 HQ+FQmi- Q#bi`m+iBQM Q7 +QKKmMB+�iBQM
i?`Qm;? #HQ+FBM; �++2bb iQ 7�+mHiv 2K�BH- b+�# H�#Qm`V- #mi i?2`2Ƕb �HbQ � i�+iB+
r?B+? b22Kb 2bT2+B�HHv ?2BMQmb iQ i?Qb2 Q7 mb MQ`i? Q7 i?2 #Q`/2`, i?2 mMBH�i2`�H
�M/ BKK2/B�i2 +�M+2HH�iBQM Q7 ?2�Hi? BMbm`�M+2X �i i?Bb TQBMi- i?2 i�+iB+b Q7
mMBp2`bBiv �/KBMBbi`�iBQM iBTb 7`QK #2BM; m;Hv #mi biBHH rBi?BM i?2 #QmM/b Q7
i`�/BiBQM�H H�#Qm` /BbTmi2b iQ @ �i H2�bi 7`QK � *�M�/B�M T2`bT2+iBp2 @ � +`BKBM�H
�+iX Ai Bb MQ HQM;2` i?2 �#BHBiv iQ rQ`F �M/ Q`;�MBx2 i?�i Bb #2BM; /Bb`mTi2/ @
_mbbB�M `QmH2ii2 Bb #2BM; TH�v2/ rBi? T2QTH2Ƕb HBp2bX
Ai Bb BM i?Bb +QMi2ti i?�i A i?BMF Bi Bb �+im�HHv /�M;2`Qmb iQ B;MQ`2 Q` Q#b+m`2
i?2 7�+i i?�i i?2 M22/b- r�Mib- �M/ KBbbBQMb Q7 �/KBMBbi`�iBQM Ur?2i?2` �i i?2
HB#`�`v Q` i?2 mMBp2`bBiv H2p2HV �`2 MQi i?2 b�K2 �b i?Qb2 Q7 7�+mHiv- HB#`�`B�Mb-
�M/ bi�z @ 2bT2+B�HHv BM- #mi MQi `2bi`B+i2/ iQ- T2`BQ/b Q7 +QHH2+iBp2 #�`;�BMBM;X
hQ T`2i2M/ Qi?2`rBb2 Tmib MQi QMHv HBp2HB?QQ/b �i `BbF #mi �HbQ- �b BM i?2 GAl
+�b2- �+im�H HBp2bX
Ai r�b �`;m2/ i?�i i?2 *�S�G bi�i2K2Mi QM +QHH2;B�H ;Qp2`M�M+2 r�b K2�Mi
iQ #2 `2�/ �b �M �bTB`�iBQM�H /Q+mK2MiX Ai bi`BF2b K2 i?�i �bTB`�iBQMb b?QmH/
#2 7`�K2/ mbBM; ǳQm;?iǴ H�M;m�;2- MQ K�ii2` ?Qr B/2�HBbiB+ i?�i bQmM/b Uǳi?2
mMBp2`bBiv Qm;?i iQ #2 � /2KQ+`�iB+ Q`;�MBx�iBQMǴVX hQ 7`�K2 �M �bTB`�iBQM�H
/Q+mK2Mi BM ǳBbǴ H�M;m�;2 Bb 2Bi?2` /BbBM;2MmQmb Q` /�M;2`QmbHv M�Bp2X �M
�bTB`�iBQM Bb BM?2`2MiHv B/2�HBbiB+- Qi?2`rBb2 Bi rQmH/ #2 � T`Q;`�KK2 UQ7 +?�M;2-
Q7 `2pQHmiBQM- Q7 `27Q`KV- bQ i?2`2 Bb MQ M22/ iQ b?v �r�v 7`QK B/2�HBbiB+ H�M;m�;2X
Ai Bb Km+? +H2�`2` iQ TQBMi mM�K#B;mQmbHv iQ i?2 BM2[mBiB2b Q7 TQr2`- 2bT2+B�HHv
�b H�#Qm` /BbTmi2b b?�`T2M �HQM; rBi? i?2 /2Ti?b Q7 +�TBi�HBb �M/ 2+QHQ;B+�H +`BbBb
BM #Qi? *�M�/� �M/ i?2 laX h?�i bm+? � +`BbBb Bb /22T2MBM; +�M #2 b22M BM i?2
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KQ`2@Q`@H2bb QT2M r�`7�`2 QM rQ`F2`b U2bT2+B�HHv rQ`F2`b BM r2�F2` TQbBiBQMb-
�++Q`/BM; iQ `�+2- ;2M/2`- b2tm�HBiv- TQp2`ivV BM i?2 laX *�M+2HHBM; rQ`F2`bǶ
?2�Hi? BMbm`�M+2 Bb i�Mi�KQmMi iQ TmiiBM; � ;mM iQ i?2B` ?2�/b iQ 7Q`+2 i?2K iQ
�TT`Qp2 � ǳ+QHH2+iBp2Ǵ �;`22K2Mi Ui?2 #Qm`;2QBb 2mT?2KBbKb #2+QK2 TQbBiBp2Hv
Q#b+2M2 BM � iBK2 Q7 +`BbBbVX
>Qr2p2`- Bi Bb BKTQ`i�Mi iQ #2�` BM KBM/ i?�i BM mMBp2`bBiB2b- �#b2Mi �M �+im�H
QrM2`- �/KBMBbi`�iBQM Bb +QKTQb2/ Q7 rQ`F2`b iQQX *QQTi2/ #v � +�TBi�HBbi
bvbi2K i?�i ?�b 2p2M `2�+?2/ Qm` BMbiBimiBQMb Q7 ?B;?2` H2�`MBM;- i?2v �`2 �+iBM;
�++Q`/BM; iQ i?2 `2[mB`2K2Mib Q7 i?2 bvbi2KX aQ iQQ rBi? b+�# H�#Qm`X h?2`2 r�b
bQK2 /2#�i2 v2bi2`/�v �#Qmi i?2 DmbiB+2 Q7 +�HHBM; ǳ`2TH�+2K2Mi rQ`F2`bǴ b+�#b-
�M/ Bi Bb �;�BM pBi�H iQ `2K2K#2` i?�i +�HHBM; BM b+�# H�#Qm` UJ�`tǶb ǳBM/mbi`B�H
`2b2`p2 �`KvǴV ?�b � ?B;?2` 7mM+iBQM i?�M K2`2Hv `2TH�+BM; H�#Qm` TQr2`, Bi Bb
iQ /BpB/2 �M/ /BbQ`;�MBx2 rQ`F2`b i?2Kb2Hp2b- b2iiBM; i?2K �;�BMbi 2�+? Qi?2`
BM Q`/2` iQ r2�F2M i?2B` QTTQbBiBQM iQ i?2 `2�H TQr2` @ i?�i Q7 +�TBi�H Bib2H7X A
?�p2 MQ T`Q#H2K mbBM; i?2 ǳb+�#Ǵ H�M;m�;2- B7 QMHv iQ +QK#�i i?2 T`2p�H2M+2 Q7
K2�Hv@KQmi?2/ #Qm`;2QBb 2mT?2KBbKb HBF2 ǳH�#Qm` �+iBQMǴ BMbi2�/ Q7 ǳbi`BF2Ǵ-
#mi r2 ?�p2 iQ `2K2K#2` i?�i b+�#Ƕb 2bT2+B�HHv �`2 Tmi BM � i2``B#H2 TQbBiBQM #v
+�TBi�HX AM i?2 GAl bBim�iBQM- `2TH�+2K2Mi rQ`F2`b �`2 /`�rM 7`QK mMmMBQMBx2/
TQbBiBQMb �M/ i?`2�i2M2/ rBi? i2`KBM�iBQM 7Q` MQM+QKTHB�M+2X h?2 pBQH2M+2 Q7
i?2 `2H�iBQMb Q7 T`Q/m+iBQM iQm+? mMBQMBx2/ rQ`F2`b- i?�i Bb #2vQM/ /BbTmi2- #mi
mMBQMBx2/ rQ`F2`b ?�p2 iQ HQQF Qmi 7Q` MQMmMBQMBx2/ rQ`F2`b iQQ- 2p2M b+�#b-
r?Q �`2 Q7i2M BM �M 2p2M rQ`b2 TQbBiBQMX
�M/ QM i?�i MQi2- KB;?i r2 ?QT2 i?�i � HQ+FQmi Q7 7�+mHiv KB;?i +QMpBM+2 bQK2
Q7 i?2K i?�i i?2v iQQ �`2 rQ`F2`b- i?�i i?2B` T`BpBH2;2/ bQ+BQ@2+QMQKB+ TQbBiBQM
#2?QQp2b i?2K iQ �+i BM bQHB/�`Biv rBi? �HH Qi?2` rQ`F2`b BM i?2 mMBp2`bBiv\ PM2
Q7 i?2 K�BM i�+iB+b Q7 +�TBi�HBbK Bb iQ /BpB/2 �M/ +QM[m2` i?`Qm;? Qz2`BM; #2ii2`
bi�M/�`/b Q7 HBpBM; iQ bQK2 �M/ MQi iQ Qi?2`b- #mi Bi Bb BKTQ`i�Mi iQ `2K2K#2`
i?�i i?2b2 bi�M/�`/b Q7 HBpBM; �`2 ;`�Mi2/ #v +�TBi�H QM bmz2`�M+2- i?2v �`2 MQi
i?2 Dmbi /2bb2`ib Q7 bQK2 BMi2HH2+im�H 2bb2MiB�HBbKX
h?2b2 �`2 Dmbi � 72r i?Qm;?ib- MQi 7mHHv rQ`F2/ QmiX A 72Hi Bi r�b BKTQ`i�Mi iQ
r`Bi2 bQK2i?BM; mT �#Qmi i?2 GAl 7�+mHiv �M/ HB#`�`B�M HQ+FQmi- BM bQHB/�`BivX
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� J�`tBbi �M�HvbBb Q7 i?2 :2M/2` S�v :�T
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AǶp2 #22M i?BMFBM; � HQi H�i2Hv �#Qmi i?2 ;2M/2` T�v ;�T U2bT2+B�HHv BM mMBp2`@
bBiB2b- #2+�mb2 i?�iǶb r?2`2 A rQ`FVX Pp2` i?2 H�bi 72r v2�`b- bQK2 *�M�/B�M
mMBp2`bBiB2b U2X;X J+J�bi2` �M/ q�i2`HQQV ?�p2 /QM2 BMi2`M�H bim/B2b iQ /2i2`@
KBM2 i?2 2ti2Mi Q7 i?2 T�v ;�T �M/ ?�p2 BKTH2K2Mi2/ T�v `�Bb2b BM Q`/2` iQ
+QKT2Mb�i2 �M/ ?2HT +HQb2 i?2 ;�TX h?2`2 �`2 bQK2 bi�M/�`/ ǳDmbiB}+�iBQMbǴ
`�Bb2/ �;�BMbi i?2 B/2� Q7 � ;2M/2`@#�b2/ T�v ;�T- MQM2 Q7 r?B+? �`2 rQ`i?
i`vBM; iQ `2#mi- 7Q` 2t�KTH2 i?�i rQK2M /QMǶi �bF 7Q` T�v `�Bb2b- � +�M�`/
r?B+? ?�b #22M i?Q`Qm;?Hv /2#mMF2/X �b AǶp2 #22M rQ`FBM; Kv r�v i?`Qm;?
J�`tǶb *�TBi�H- ?Qr2p2`- A #2;�M iQ rQM/2` r?�i i?2 2+QMQKB+ DmbiB}+�iBQM
�M/ K2+?�MBbKb r2`2 U�M/ #v i?Bb A /QMǶi K2�M r?�i �`2 i?2 �pQr2/ 2+QMQKB+
2tTH�M�iBQMb- #mi r?�i �`2 i?2 mM/2`HvBM; /vM�KB+b Q7 +�TBi�HBbK i?�i +`2�i2
i?2 +QM/BiBQMb 7Q` � T�v ;�T �HQM; ;2M/2` Q` `�+B�H HBM2bVX
J�`t bi�`ib Qmi rBi? � p2`v bBKTH2 [m2biBQM, r?2M r2 2t+?�M;2 irQ +QKKQ/B@
iB2b- ?Qr /Q r2 /2i2`KBM2 i?2B` p�Hm2\ >Bb �Mbr2` iQ i?Bb Bb i?�i p�Hm2 Bb
+`2�i2/ #v ?mK�M H�#Qm`, i?2 H�#Qm` i?2Q`v Q7 p�Hm2 r?B+? ?2 iQQF Qp2` 7`QK
U2X;XV .�pB/ _B+�`/Q- bi�i2b i?�i ?mK�M H�#Qm` +`2�i2b p�Hm2 r?B+? Bb i?2M ǳ2K@
#Q/B2/Ǵ BM i?2 +QKKQ/BivX h?Bb p�Hm2 Bb BKK�i2`B�H �M/ MQi 2�bBHv K2�bm`�#H2-
bBM+2 Bib K2�bm`2 Bb `2�HHv i?2 ǳbQ+B�HHv M2+2bb�`v H�#Qm` iBK2Ǵ 2K#Q/B2/ BM i?2
+QKKQ/BivX Pp2` iBK2- QM2 +QKKQ/Biv #2+QK2b � ǳmMBp2`b�H K2�bm`2Ǵ Q7 �Mv
p�Hm2- �M/ r2 2M/ mT +�HHBM; i?�i +QKKQ/Biv KQM2vX aQ- r2 +�M b�v i?�i �Mv
QmiTmi Q7 T`Q/m+iBQM ?�b p�Hm2 i?`Qm;? #2BM; � T`Q/m+i Q7 ?mK�M H�#Qm`- �M/
i?Bb p�Hm2 +�M #2 K2�bm`2/ BM KQM2vX
JQM2v- J�`t +QMiBMm2b- Bb MQi i?2 b�K2 �b +�TBi�HX h?2 +�TBi�HBbib ?�p2 iQ ?�p2
� `2�bQM iQ #`BM; H�#Qm` �M/ `�r K�i2`B�H iQ;2i?2`- iQ �/p�M+2 i?2B` QrM KQM2v
iQ b2i mT BM BM/mbi`v �M/ T`Q/m+2 +QKKQ/BiB2bX h?Bb BM+2MiBp2 Bb T`Q}i- r?B+?
`2im`Mb iQ i?2 +�TBi�HBbib �7i2` i?2v b2HH i?2 +QKKQ/BiB2b i?2v ?�p2 T`Q/m+2/X
h?2 [m2biBQM MQr #2+QK2b- ?Qr /Q2b i?2 K�;MBim/2 Q7 p�Hm2 BM+`2�b2 /m`BM;
i?2 T`Q+2bb Q7 T`Q/m+iBQM- bQ i?�i i?2 +QKKQ/BiB2b �`2 rQ`i? KQ`2 r?2M i?2v
�`2 bQH/ i?�M i?2 `�r K�i2`B�Hb �M/ H�#Qm` +Qbib i?�i r2Mi BMiQ i?2K\ AM Qi?2`
rQ`/b- r?2`2 /Q2b i?2 T`Q}i +QK2 7`QK\ U*�TBi�H Bb KQM2v i?�i T2`7Q`Kb i?Bb
QT2`�iBQM Q7 `2;mH�`Hv BM+`2�bBM; p�Hm2VX
aBM+2 i?2 +�TBi�HBbi T�vb KQM2v 7Q` `�r K�i2`B�Hb �M/ 7Q` ?mK�M H�#Qm`- �M/ QMHv
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?mK�M H�#Qm` +�M +`2�i2 M2r p�Hm2- i?2 2ti`� p�Hm2 Ur?�i J�`t +�HHb bm`THmb
p�Hm2V +�M QMHv +QK2 7`QK p�Hm2 �//2/ iQ i?2 +QKKQ/Biv i?�i i?2 +�TBi�HBbi ?�b
MQi T�B/ 7Q`X "mi ?Qr +�M i?Bb #2- +QMbB/2`BM; i?�i rQ`F2`b b2HH i?2B` H�#Qm`
iQ +�TBi�HBbib QM i?2 7`22 K�`F2i\ am`2Hv i?2 rQ`F2`b �`2 +�T�#H2 Q7 /2K�M/BM;
i?2 r�;2 i?2v r�Mi5 Ua22 ?2`2 ?Qr i?2 �`;mK2Mib 7Q` HQr2` r�;2b 7Q` rQK2M
�`2 i?2 b�K2 �b i?2 �`;mK2Mib mb2/ iQ DmbiB7v rQ`F2` 2tTHQBi�iBQM �i i?2 iBK2
*�TBi�H r�b r`Bii2MVX h?2 T`B+2 Q7 i?2 +QKKQ/Biv ǳH�#Qm` TQr2`Ǵ Ur?�i i?2
rQ`F2` ?�b iQ b2HHV Bb b2i QM i?2 K�`F2i i?2 b�K2 �b 2p2`vi?BM; 2Hb2, Bi Bb i?2
+Qbi Q7 �HH i?2 +QKKQ/BiB2b i?�i r2Mi BMiQ Bib T`Q/m+iBQM- bQ i?2 r�;2b i?�i �
rQ`F2` +�M +QKK�M/ �`2 2[m�H iQ i?2 �KQmMi Q7 KQM2v bT2Mi QM +`2�iBM; i?2K
�b � rQ`F2` Ui?Bb 2tTH�BMb r?v T2QTH2 rBi? /2;`22b �`2 T�B/ KQ`2 BM Qm` bQ+B2iv,
�HH i?2 KQM2v H�B/ Qmi QM K�FBM; i?2K i?2 rQ`F2` i?2v �`2 ;Q2b BMiQ i?2 T`B+2
i?2v +�M +QKK�M/ 7Q` i?2B` H�#Qm` TQr2`VX G2iǶb b�v i?2 rQ`F2` �bFb 7Q` 0Ryy
T2` /�v BM r�;2b �M/ BM 3 ?Qm`b Q7 rQ`F T`Q/m+2b 0Ryy Q7 p�Hm2 @ BM i?�i +�b2
MQ bm`THmb p�Hm2 Bb T`Q/m+2/ �M/ i?2 +�TBi�HBbi `2+2Bp2b MQ T`Q}iX h?2 i�bF Q7
i?2 +�TBi�HBbi Bb i?2`27Q`2 iQ i`v iQ ;2i i?2 rQ`F2` iQ T`Q/m+2 KQ`2 i?�M 0Ryy
rQ`i? Q7 p�Hm2 BM �M 3 ?Qm` /�vX
h?2`2 �`2 K�Mv r�vb i?�i i?Bb +�M #2 /QM2X J�`t /BbiBM;mBb?2b #2ir22M H2M;i?@
2MBM; i?2 rQ`FBM; /�v �M/ BM+`2�bBM; i?2 T`Q/m+iBpBiv Q7 H�#Qm`X Az i?2 rQ`F2`
T`Q/m+2b 0Ryy BM 3 ?Qm`b- i?2v rBHH T`Q/m+2 0R8y BM Rk ?Qm`b- 2p2M B7 i?2vǶp2
�H`2�/v �;`22/ iQ #2 T�B/ QMHv 0RyyV �M/ B7- i`Qm;? BM+`2�b2/ �miQK�iBQM 7Q`
2t�KTH2- � rQ`F2` +�M MQr T`Q/m+2 0R8y rQ`i? Q7 p�Hm2 BM 3 ?Qm`b- #mi vQm biBHH
QMHv T�v i?2K 0Ryy /QHH�`b- i?2M BM #Qi? +�b2b 08y Q7 bm`THmb p�Hm2 Bb T`Q/m+2/
�M/ TQ+F2i2/ #v i?2 +�TBi�HBbiX
"mi i?2 +�TBi�HBbi +�M M2p2` biQT �i- b�v 08y rQ`i? Q7 T`Q}i- #2+�mb2 �HH i?2
Qi?2` +�TBi�HBbib �`2 +QKT2iBM; iQ BM+`2�b2 i?2B` QrM T`Q}ib- K�FBM; Bi ?�`/2`
�M/ ?�`/2` iQ +`2�i2 bm`THmb p�Hm2 �Mvr?2`2X aQ i?2 T`Q+2bb +QMiBMm2b- rBi?
+�TBi�H +QMbi�MiHv b22FBM; M2r r�vb iQ +?2�T2M H�#Qm` �M/ iQ BM+`2�b2 T`Q/m+@
iBpBivX GQQF2/ �i 7`QK i?Bb �M;H2- �Mv bQ+B�H K2+?�MBbK #v r?B+? HQr2` T�v 7Q`
bQK2 H�#Qm` +�M #2 DmbiB}2/ UBX2X H�#Qm` T2`7Q`K2/ #v rQK2MV Bb rQ`i? Bi �b
Bi BM+`2�b2b i?2 �KQmMi Q7 bm`THmb H�#Qm` T2`7Q`K2/ #v rQK2M- �M/ ?2M+2 i?2
bm`THmb p�Hm2 /2`Bp2/ 7`QK i?2B` rQ`FX h?2b2 bQ+B�H K2+?�MBbKb �`2 T`2b2Mi �b
~�i@Qmi KBbQ;vMv- #mi �HbQ QT2`�i2 BM H2bb /B`2+i r�vb UBi ?�b #22M bm;;2bi2/
7Q` 2t�KTH2 i?�i rQK2M �`2 bm#iHv /Bb�/p�Mi�;2/ /m`BM; b�H�`v M2;QiB�iBQMbVX
G2MBM `272``2/ QM KQ`2 i?�M QM2 Q++�bBQM iQ i?2 #`B#2`v Q7 i?2 mTT2` H2p2Hb Q7
i?2 rQ`FBM; +H�bb- i?2 `�BbBM; Q7 i?2B` bi�M/�`/ Q7 HBpBM; iQ #`BM; i?2K �`QmM/
iQ bmTTQ`i i?2 bi�imb [mQX h?2 `2�bQM 7Q` BM+`2�b2/ 2tTHQBi�iBQM Q7 rQK2M rBi?
`2bT2+i iQ K2M- Bb i?�i 2M�#H2b K�H2 rQ`F2`b iQ #2 #Qm;?i Qz #v #2BM; BM �
#2ii2` bBim�iBQM Ui?Bb iQQ K�MB72bib Bib2H7 BM BMbB/BQmb bQ+B�H r�vb- +Q``QbBp2 iQ
#Qi? K2M �M/ rQK2MVX q?�i ?�b #22M b�B/ ?2`2 �TTHB2b iQ �Mv ;`QmT UBX2X M2r
BKKB;`�Mib- `�+B�H KBMQ`BiB2b- 2i+XV r?B+? +�M #2 2tTHQBi2/ iQ � ?B;?2` /2;`22
�M/ TH�v2/ Qz �;�BMbi Qi?2` ;`QmTb rBi?BM i?2 rQ`FBM; +H�bbX PM2 i?BM; iQ #2�`
BM KBM/ U2bT2+B�HHv �KQM; K�H2 rQ`F2`b r?Q �`2 ?�TTv rBi? i?2B` HQiV Bb i?�i-
mM/2` +�TBi�HBbK- �HH rQ`F2`b �`2 2tTHQBi2/- �HH rQ`F2`b �`2 7Q`+2/ iQ T`Q/m+2
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bm`THmb p�Hm2X q?�i r2 ?�p2 ?2`2 Bb � +QM/BiBQM BM r?B+? rQK2M �`2 KQ`2
2tTHQBi2/ #2+�mb2 i?2v �`2 rQK2MX
Ai b22Kb +H2�` iQ K2 i?�i �HH *�M�/B�M mMBp2`bBiB2b UMQi iQ K2MiBQM �HH Qi?2`
rQ`FTH�+2bV Qm;?i iQ #2 BKK2/B�i2Hv BKTH2K2MiBM; TH�Mb iQ BMp2biB;�i2 i?2 T�v
;�T �M/ i�F2 K2�bm`2b iQ +HQb2 i?2 ;�TX A7 MQi T`QTQb2/ #v mMBp2`bBiv �/KBMBb@
i`�iBQM- Bi Qm;?i iQ #2 � TH�MF BM �HH mT+QKBM; +QHH2+iBp2 #�`;�BMBM;X _2/m+BM;
i?2 `�i2 Q7 2tTHQBi�iBQM Q7 �Mv �M/ �HH K2K#2`b Q7 � +QHH2+iBp2 #�`;�BMBM; mMBi
Qm;?i iQ #2 � T`BQ`Biv 7Q` i?2 mMBi �b � r?QH2X AiǶb bQK2i?BM;- BM/22/- i?�i rQmH/
#2 rQ`i? bi`BFBM; Qp2`X

j



PT2M .�i� �M/ i?2 Zm2biBQM Q7 EMQrH2/;2

kyRe@Ry@Re

h?Bb r22F2M/- A �ii2M/2/ i?2 �H#2`i� PT2M .�i� amKKBiX Ai r�b p2`v BMi2`2bi@
BM; iQ ?2�` 7`QK HB#`�`B2b rQ`FBM; rBi? QT2M /�i�- #mi �HbQ iQ ?2�` 7`QK �HH i?2
ǳTQHB+v rQMFbǴ �#Qmi i?2B` pBbBQM Q7 ?Qr PT2M .�i� +�M bmTTQ`i KmMB+BT�H TQHB@
+B2b �`QmM/ BM+HmbBQM- bQ+B�H r2H7�`2- 2i+X h?2 F2vMQi2 r�b #2 C2�M@LQû G�M/`v-
1t2+miBp2 .B`2+iQ` Q7 PT2M LQ`i?- r?Q /Bb+mbb2/ bQK2 Q7 i?2 BMBiB�iBp2b i?�i
?�p2 ;`QrM Qmi Q7 i?2 PT2M .�i� KQp2K2Mi BM JQMi`2�HX PM2 Q7 i?2 i?BM;b ?2
i�HF2/ �#Qmi r�b BM/B+�iQ`b Q7 K�im`Biv rBi?BM i?2 PT2M .�i� KQp2K2MiX h`Qv
S�pH2F ?�b ;Bp2M � ;QQ/ bmKK�`v Q7 i?2 +QM72`2M+2 �M/ ?�b � T?QiQ Q7 G�M/`vǶb
bHB/2 BM ?Bb #HQ; TQbiX h?2 K�BM BM/B+�iQ`b 7`QK G�M/`vǶb TQBMi Q7 pB2r �`2,

Ç 6`QK �TTb iQ bvbi2KB+ +?�M;2
Ç 6`QK /�i� pBbm�HBx�iBQM iQ BMi2`�+iBp2 QMHBM2 iQQHb
Ç 6`QK ?�+F�i?QMb iQ bmbi�BM2/ 2M;�;2K2Mi T`Q+2bb2b
Ç 6`QK /2K�M/ iQ +QMi2ti bT2+B}+ /�i� mb2` �TT`Q�+?2b
Ç 6`QK +?�KTBQMb iQ KBM/b2i b?B7i Y +�T�+Biv #mBH/BM;
Ç 6`QK QT2M /�i� TQ`i�Hb iQ T2`bQM�HBx2/ /�b?#Q�`/b
Ç 6`QK HQ+�H TQHB+B2b iQ ;HQ#�H 7`�K2rQ`Fb

�HH Q7 i?Bb Bb r2HH �M/ ;QQ/- ?Qr2p2`- bQK2i?BM; #Qi?2`2/ K2 rBi? i?2 bi�i2 Q7
i?2 /Bb+Qm`b2 i?`Qm;?Qmi i?2 +QM72`2M+2X A ir22i2/ �i i?2 iBK2,
Ę �M/ Q#bi�+H2b iQ T2`72+i FMQrH2/;2 ?�p2 i2+?MQHQ;B+�H bQHmiBQMbǴV i?�i A 72�`
Bb T�`i Q7 i?2 PT2M .�i� M�``�iBp2Ę

ě � Jmi�#H2 .�i� � U!`2/HB#`�`B�MV P+iQ#2` R9- kyRe
OGh M2p2` KBM/ i?2 p2`v b�72 TQHBiB+b Q7 i?2 r?QH2 i?BM;X

ě � Jmi�#H2 .�i� � U!`2/HB#`�`B�MV P+iQ#2` R9- kyRe
AǶp2 #22M i?BMFBM; KQ`2 �#Qmi i?Bb bBM+2 i?2 +QM72`2M+2- �M/ i?2`2 �`2 irQ i?BM;b
AǶ/ HBF2 iQ i2�b2 Qmi ?2`2X PM2 Bb i?�i �MQi?2` BM/B+�iQ` Q7 K�im`Biv rBi?BM i?2
}2H/ Bb T`2+Bb2Hv i?2 T`Q#H2K�iBx�iBQM Q7 i?2 TQbBiBpBbi- i2+?MQ+`�iB+ pB2r Q7
QT2M /�i�c �M/ i?2 Qi?2` Bb i?2 [m2biBQM Q7 b+B2M+2- �b BiǶb mM/2`biQQ/ rBi?BM
i?2 J�`tBbi i`�/BiBQMX
h?2 /QKBM�Mi M�``�iBp2 BM i?2 PT2M .�i� KQp2K2Mi b22Kb iQ #2 i?�i bQ+B�H
T`Q#H2Kb U2X;X ;Qp2`MK2Mi �++QmMi�#BHBiv- ?QK2H2bbM2bb- 2i+V ?�p2 i2+?MQHQ;B+�H

R



bQHmiBQMbX
6`22Hv �p�BH�#H2 7Q` �MvQM2 iQ �++2bb- mb2 �M/ `2@mb2- i?2b2 /�i� #`BM;
BKK2Mb2 i`�Mb7Q`K�iBQM iQ i?2 i�#H2, 7`QK #2ii2`@BM7Q`K2/ T2QTH2-
i?`Qm;? KQ`2 i`�MbT�`2Mi ;Qp2`MK2Mib iQ b�72` �M/ ?B;?Hv@2{+B2Mi
HBpBM; 2MpB`QMK2MibX *QMM2+BpBiv- PT2M .�i�- �M/ � "�; Q7 *?BTb
AKT`Qp2/ �++2bb iQ /�i� rBHH #`BM; bm#bi�MiB�H #2M2}ib iQ i?2 i?B`/
b2+iQ`- �M/ bQ iQ bQ+B2ivX "2ii2` �++2bb 7Q` KQ`2 BKT�+i, r?�i QT2M
/�i� +� Qz2` i?2 i?B`/ b2+iQ`
�++2bb iQ UQT2MV /�i� rBHH ?2HT T`2p2Mi /mTHB+�iBQM- mM+Qp2` 7mM/BM;
;�Tb- `2/m+2 i?2 `2b2�`+? #m`/2M 7Q` TH�MMBM; � M2r T`QD2+i �M/
bB;MB}+�MiHv BKT`Qp2 ?Qr /QMQ`b i�`;2i i?2B` �B/X PT2M .�i� �M/
�;`B+mHim`�H �B/, h?2 L2ti ai2T BM h�+FHBM; >mM;2`

h?Bb FBM/ Q7 i2+?MQ+`�iB+ TQbBiBpBbK `2KBM/b K2 Q7 i?2 bi�i2 Q7 KmbB+QHQ;v #2@
7Q`2 i?2 Tm#HB+�iBQM Q7 CQb2T? E2`K�MǶb *QMi2KTH�iBM; JmbB+, *?�HH2M;2b iQ
JmbB+QHQ;v URN38VX S`BQ` iQ i?Bb- KmbB+ r�b +QMbB/2`2/ �miQMQKQmb- �#Qp2 �M/
�T�`i 7`QK bQ+B�H- 2+QMQKB+- TQHBiB+�H- �M/ 2p2M +mHim`�H /2i2`KBM�iBQMbX E2`@
K�MǶb #QQF r�b T�`i Q7 � KQp2K2Mi iQr�`/b bBim�iBM; KmbB+�H +mHim`2 rBi?BM
� bQ+B�H 7`�K2rQ`F- i?�i b�r KmbB+ �b T�`i Q7 Qi?2` bQ+B�H i`2M/b- T`2bbm`2b-
/2i2`KBM�iBQMb- 2i+X L22/H2bb iQ b�v ǳi`�/BiBQM�HǴ KmbB+QHQ;Bbib b�r i?Bb ǳBMD2+@
iBQMǴ Q7 rQ`H/HBM2bb- Q7 +`BiB[m2- �b �M �z`QMi iQ i?2 Tm`2- b+B2MiB}+ TQbBiBpBbK
Q7 i?2B` rQ`H/pB2rX A rQmH/ �`;m2 i?�i r?�i i?2 PT2M .�i� KQp2K2Mi `2[mB`2b
MQr Bb Dmbi bm+? �M BMD2+iBQM Q7 Ui?�i mMTQTmH�` rQ`/V i?2Q`vX qBi?Qmi Bi- Bi
`BbFb #2BM; +QQTi2/ BMiQ i?2 M2QHB#2`�H bi`m+im`2b Q7 K2i`B+b- �M�HvbBb- #B; /�i�-
bm`p2BHH�M+2- �M/ i?2 `2THB+�iBQM Q7 i`�/BiBQM�H Ur?Bi2- K�H2- KB//H2 +H�bbV ?B2`�`@
+?B2b Q7 bQ+B�H +QMi`QHX h?2 �/QTiBQM Q7 QT2M /�i� TQHB+B2b #v +�TBi�HBbi ;Qp2`M@
K2Mib +�MMQi �M/ rBHH MQi �miQK�iB+�HHv �//`2bb bQ+B�H T`Q#H2Kb- 2tTHQBi�iBQM-
TQp2`iv- ?QK2H2bbM2bb- 2i+X hQ �`;m2 i?�i �HH i?�i Bb `2[mB`2/ 7Q` ;Qp2`MK2Mib
iQ #2+QK2 �++QmMi�#H2 �M/ T`Q;`2bbBp2 Bb i?2 �p�BH�#BHBiv Q7 /�i� BKTHB2b i?�i
bQ+B�H T`Q#H2Kb �`2 K2`2Hv 7�BHm`2b BM FMQrH2/;2- �M/ B;MQ`2b i?2 7�+ib Q7 bi`m+@
im`�H BM2[m�HBiv- `2H�iBQMb?BTb Q7 TQr2` �M/ T`BpBH2;2- �M/ +H�bb bi`m;;H2 rBi?BM
+�TBi�HBbi bQ+B2ivX
h?Bb [m2biBQM Q7 FMQrH2/;2 `�Bb2b Bib ?2�/ 2p2`vr?2`2X h?2 B/2� i?�i BMDmbiB+2-
BM2[m�HBiv- �M/ QTT`2bbBQM +�M #2 Qp2`+QK2 bBKTHv #v BKT`QpBM; FMQrH2/;2
B;MQ`2b #Qi? i?2 [m2biBQM Q7 TQr2` U�M/ ?Qr Bi Bb K�BMi�BM2/V �b r2HH �b B/2QHQ;v
�M/ B/2QHQ;B+�H `2T`Q/m+iBQMX �i #QiiQK Bb �M 1MHB;?i2MK2Mi �bbmKTiBQM i?�i
FMQrH2/;2 Bb T2`72+i�#H2 �M/ T2`72+i FMQrH2/;2 H2�/b iQ T2`72+i bQ+B2iB2b @ �M
B/2�HBbK i?�i Bb �i Q//b rBi? i?2 J�`tBbi mM/2`bi�M/BM; Q7 i?2 K�i2`B�H rQ`H/X
h?2 [m2biBQM Q7 i?2 /BbiBM+iBQM #2ir22M b+B2M+2 Ui`m2 FMQrH2/;2V �M/ B/2QHQ;v
U7�Hb2 FMQrH2/;2V ?�b HQM; #22M Q7 BMi2`2bi iQ J�`tBbi i?2Q`Bbib UMQi�#Hv BM i?2
rQ`F Q7 GQmBb �Hi?mbb2`VX 6Q` :2Q`; GmF�+b- r`BiBM; BM i?2 RNkyb- i?2 J�`tBbi
i?2Q`v Q7 FMQrH2/;2 r�b [m�HBi�iBp2Hv /Bz2`2Mi 7`QK i?2 i?2Q`v Q7 FMQrH2/;2
i�+BiHv �bbmK2/ #v #Qm`;2QBb b+B2M+2X AM q?�i Bb P`i?Q/Qt J�`tBbK\ ?2 r`Bi2b
i?�i

k



h?2 K2i?Q/QHQ;v Q7 i?2 M�im`�H b+B2M+2bĘ `2D2+ib i?2 B/2� Q7 +QM@
i`�/B+iBQM �M/ �Mi�;QMBbK BM Bib bm#D2+i K�ii2`X A7Ę +QMi`�/B+iBQMb
/Q bT`BM; mT #2ir22M T�`iB+mH�` i?2Q`B2b- i?Bb QMHv T`Qp2b i?�i Qm`
FMQrH2/;2 Bb �b v2i BKT2`72+iX *QMi`�/B+iBQMb #2ir22M i?2Q`B2b b?Qr
i?�i i?2b2 i?2Q`B2b ?�p2 `2�+?2/ i?2B` M�im`�H HBKBibc i?2v Kmbi
i?2`27Q`2 #2 i`�Mb7Q`K2/ �M/ bm#bmK2/ mM/2` 2p2M rB/2` i?2Q`B2b
BM r?B+? i?2 +QMi`�/B+iBQMb }M�HHv /Bb�TT2�`X URyV

� +H�bbB+ 2t�KTH2 Q7 i?Bb Bb i?2 bm#bmKTiBQM Q7 L2riQMB�M T?vbB+b mM/2` _2H�@
iBpBbiB+ T?vbB+b- #mi i?Bb T`Q+2bb Bb r2HH@/Q+mK2Mi2/ BM h?QK�b Em?MǶb ai`m+im`2
Q7 a+B2MiB}+ _2pQHmiBQMb URNekVX 6Q` J�`tBbib- ?Qr2p2`- GmF�+b ;Q2b QM-

BM i?2 +�b2 Q7 bQ+B�H `2�HBiv i?2b2 +QMi`�/B+iBQMb �`2 MQi � bB;M Q7 i?2
BKT2`72+i mM/2`bi�M/BM; Q7 `2�HBivc QM i?2 +QMi`�`v- i?2v #2HQM; iQ
i?2 M�im`2 Q7 `2�HBiv Bib2H7 �M/ iQ i?2 M�im`2 Q7 +�TBi�HBbKX q?2M
i?2 iQi�HBiv Bb FMQrM i?2v rBHH MQi #2 i`�Mb+2M/2/ �M/ +2�b2 iQ #2
+QMi`�/B+iBQMbX ZmBi2 i?2 `2p2`b2X h?2v rBHH #2 b22M iQ #2 M2+2bb�`v
+QMi`�/B+iBQMb �`BbBM; Qmi Q7 i?2 �Mi�;QMBbKb Q7 i?Bb bvbi2K Q7 T`Q@
/m+iBQMX q?2M i?2Q`v U�b i?2 FMQrH2/;2 Q7 i?2 r?QH2V QT2Mb mT i?2
r�v iQ `2bQHpBM; i?2b2 +QMi`�/B+iBQMb Bi /Q2b bQ #v `2p2�HBM; i?2 `2�H
i2M/2M+B2b Q7 bQ+B�H 2pQHmiBQMX 6Q` i?2b2 �`2 /2biBM2/ iQ 2z2+i � `2�H
`2bQHmiBQM Q7 i?2 +QMi`�/B+iBQMb i?�i ?�p2 2K2`;2/ BM i?2 +Qm`b2 Q7
?BbiQ`vX URy@RRV

�i Bbbm2 rBi? i?2 TQbBiBpBbi �TT`Q�+? iQ PT2M .�i� Bb i?2 bm;;2biBQM i?�i QT2M
/�i�- �M/ i?2`27Q`2 BKT`Qp2/ FMQrH2/;2- Bb �HH i?�i Bb `2[mB`2/ iQ Qp2`+QK2 i?2
+QMi`�/B+iBQMb �M/ QTT`2bbBp2 bi`m+im`2b Q7 bQ+B2ivX �M/ i?2 `BbF rBi? i?Bb FBM/
Q7 i?BMFBM; Bb i?�i i?2 QT2MBM; mT Q7 /�i� +�M #2+QK2 �M 2M/ BM Bib2H7c i?2 QT2M
/�i� KQp2K2Mi KB;?i i?2M biQT QM+2 Bi ?�b �++QKTHBb?2/ 2p2`vi?BM; QM i?2
`B;?i ?�M/ bB/2 Q7 G�M/`vǶb HBbi UT2`bQM�HBx2/ /�b?#Q�`/b- 7Q` 2t�KTH2V rBi?Qmi
;QBM; 7m`i?2`- mbBM; PT2M .�i� iQ 2tTQb2 i?2 `2�H BM2[m�HBiB2b- TQr2` /vM�KB+b-
�M/ QTT`2bbBQMb Q7 bQ+B2iv- ǳ�M/ #v QTTQbBM;- 2M/ i?2KǴX

j



�+�/2KB+ G�#Qm`- :Qp2`M�M+2- �M/ i?2 ai`BF2

kyRe@RR@y9

�b A r`Bi2 i?Bb- i?2 lMBp2`bBiv Q7 J�MBiQ#� 6�+mHiv �bbQ+B�iBQM- r?B+? `2T`2b2Mib
7�+mHiv K2K#2`b- HB#`�`B�Mb- �M/ Qi?2` �+�/2KB+ bi�z- Bb QM /�v 9 Q7 � bi`BF2X
hQ/�v- i?2v �`2 H2�/BM; � K�`+? iQ i?2 �/KBMBbi`�iBp2 P{+2b Q7 i?2 lMBp2`bBiv
iQ /2K�M/ BKT`Qp2/ rQ`FBM; +QM/BiBQMb �M/ DQ# b2+m`BivX �7i2` BMi2`72`2M+2
7`QK i?2 :Qp2`MK2Mi Q7 J�MBiQ#�- lJ6� ?�b �;`22/ iQ KQp2 7Q`r�`/ rBi?
K2/B�iBQM QM MQM@b�H�`v Bbbm2bX
AM a2Ti2K#2`- 7�+mHiv �M/ HB#`�`B�Mb �i GQM; AbH�M/ lMBp2`bBivǶb "`QQFHvM *�K@
Tmb r2`2 HQ+F2/ Qmi 7Q` Rk /�vb #v i?2B` �/KBMBbi`�iBQM- r?Q �ii2KTi2/ iQ
`2TH�+2 i?2K rBi? b+�# H�#Qm`- K�Mv Q7 r?QK @ #2BM; MQM@mMBQMBx2/ @ ?�/ MQ
+?QB+2 #mi iQ +QKTHvX
AM CmM2- HB#`�`v rQ`F2`b BM JBbbBbb�m;� r2`2 QM bi`BF2 7Q` M2�`Hv i?`22 r22FbX
PM+2 vQm bi�`i HQQFBM;- +QM~B+ib #2ir22M �/KBMBbi`�iQ`b Ur?2i?2` �+�/2KB+
Q` KmMB+BT�HV �M/ rQ`F2`b +�M #2 b22M 2p2`vr?2`2- �HH i?2 iBK2X q2 K�v #2
T�bi i?2 ?BbiQ`B+�H T2`BQ/ Q7 K�bb BM/mbi`B�H bi`BF2b �M/ HQ+FQmib Ui?Qm;?i i?2
i?`2�i2M2/ *lSq bi`BF2 i?Bb bmKK2` �`;m2b Qi?2`rBb2V- #mi H�#Qm` Bbbm2b BM
HB#`�`B�Mb?BT bBKTHv b?Qr i?�i i?2 +H�bb bi`m;;H2 Bb �HBp2 �M/ r2HHX
AM C�Mm�`v kyR8- i?2 amT`2K2 *Qm`i 7QmM/ i?�i � ;Qp2`MK2Mi BMi2`T`2iBM;
ǳ2bb2MiB�HHv b2`pB+2bǴ iQQ #`Q�/Hv �#`Q;�i2/ i?2 +QMbiBimiBQM�H `B;?i iQ bi`BF2-
r?B+? U�b A mM/2`bi�M/ BiV K�/2 i?2 +QHH2+iBp2 �;`22K2Mi #2ir22M lMBp2`bBiv
Q7 a�bF�i+?2r�M �M/ Bib 7�+mHiv K2K#2`b mM+QMbiBimiBQM�HX h?Bb ?�b ?�/ �M
2z2+i QM �HH Qi?2` MQM@mMBQM 7�+mHiv �bbQ+B�iBQMb BM *�M�/�- �bbQ+B�iBQM r?B+?
�`2 #QmM/ #v T`QpBM+B�H H2;BbH�iBQM #mi MQi #v i?2 T`QpBM+2Ƕb H�#Qm` `2H�iBQMb
�+i UQ` Bib 2t2+miBp2 #Q/v- i?2 H�#Qm` #Q�`/VX h?Bb Bb i`m2 BM �H#2`i� �b r2HH-
r?2`2 i?2 ;Qp2`MK2Mi Bb MQr i`vBM; iQ /2+B/2 r?2i?2` bBKTHv iQ KQ/B7v i?2
2tBbiBM; SQbi@a2+QM/�`v G2�`MBM; �+i iQ K�F2 Bi +QMbiBimiBQM�H- Q` iQ i�F2 �HH
H�#Qm`@`2H�i2/ H�M;m�;2 Qmi Q7 i?2 SaG� �M/ K�F2 i?2 �+�/2KB+ �bbQ+B�iBQMb
bm#D2+i iQ i?2 �H#2`i� G�#Qm` _2H�iBQMb �+iX h?2 T`2bB/2Mib Q7 i?2 i?`22 H�`;2bi
mMBp2`bBiB2b BM �H#2`i� @ �H#2`i�- *�H;�`v- �M/ G2i?#`B/;2 @ Q#pBQmbHv r�Mi iQ
+QMiBMm2 mM/2` i?2 SaG� `�i?2` i?�M ;Bp2 �+�/2KB+ rQ`F2`b i?2 T`Qi2+iBQM Q7
i?2 H�#Qm` #Q�`/X C�K2b hm`F Q7 i?2 *�M�/B�M �bbQ+B�iBQM Q7 lMBp2`bBiv h2�+?@
2`b Ur?B+? BM+Hm/2b HB#`�`B�MbV r`Qi2 � H2ii2` iQ i?2 ��al� Ul�H#2`i�Ƕb 7�+mHiv
�bbQ+B�iBQMV BM bmTTQ`i Q7 i?2 �bbQ+B�iBQMb #2BM; `2+Q;MBx2/ �M/ +Qp2`2/ #v i?2

R



H�#Qm` `2H�iBQMb �+iX AM i?2 H2ii2`- hm`F B/2MiB}2b b2p2`�H T`Q#H2Kb rBi? i?2
SaG�,

Ç Ai /Q2b MQi �HHQr i?2 K2K#2`b?BT iQ /2+B/2 i?2 bi`m+im`2 Q7 i?2 Q`;�MBx�@
iBQM

Ç Ai ;Bp2b i?2 2KTHQv2` bQH2 TQr2` iQ /2i2`KBM2 r?Q Bb �M/ Bb MQi � K2K#2`
Q7 i?2 Q`;�MBx�iBQM

Ç Ai ?�b MQ bi�imiQ`v TQr2`b U2X;X iQ +QKT2H rBiM2bb2bV BM i?2 +�b2 Q7 /BbTmi2b
Ç Ai BM+Hm/2b MQ `2[mB`2K2Mi iQ #�`;�BM BM ;QQ/ 7�Bi?
Ç Ai BM+Hm/2b MQ `2[mB`2K2Mi 7Q` 7�B` `2T`2b2Mi�iBQM #v i?2 �bbQ+B�iBQM Q7 �

K2K#2`
Ç Ai /2MB2b i?2 `B;?i iQ bi`BF2

LQr- i?2 i?`22 T`2bB/2Mib r?Q bm#KBii2/ H2ii2`b BM bmTTQ`i Q7 i?2 SaG� iQ
i?2 T`QpBM+2 Q7 �H#2`i� mb2/ b2p2`�H �`;mK2Mib- #mi A r�Mi iQ i�HF �#Qmi QM2
BM T�`iB+mH�`, h?2v �`;m2 i?�i i?2 H�#Qm` `2H�iBQMb �+i Bb mMM2+2bb�`v 7Q` �+�@
/2KB+ BMbiBimiBQMb #2+�mb2 i?2v �`2 K�M�;2/ i?`Qm;? +QHH2;B�H ;Qp2`M�M+2X AM
i?Bb pB2r- i?2`2 Bb MQ +QM~B+i #2ir22M 2KTHQv2` �M/ 2KTHQv2/- #2ir22M �/KBM@
Bbi`�iBQM �M/ `�MF@�M/@}H2 rQ`F2`bX S�`iHv i?Bb +�M #2 2tTH�BM2/ i?`Qm;? i?2
7�+i i?�i i?2 "Q�`/@Q7@:Qp2`MQ`b �M/ i?2 S`QpBM+2 �`2 MQi T`Bp�i2 +Q`TQ`�iBQMb-
T�`iHv /m2 iQ i?2 7�+i i?�i Km+? Q7 � mMBp2`bBivǶb �/KBMBbi`�iBQM Bb +QKTQb2/
Q7 Umbm�HHv 2t@V 7�+mHiv K2K#2`bX lM/2` i?2 SaG�- �+�/2KB+ bi�z K2K#2`b
`2K�BM BM b+QT2 7Q` i?2 +QHH2+iBp2 �;`22K2Mi 2p2M r?BH2 #�`;�BMBM; QM i?2 Qi?2`
bB/2 Q7 i?2 i�#H2X JQp2 �HQM;- i?2`2 +�M #2 MQ +H�bb bi`m;;H2 ?2`2 #2+�mb2 Qm`
KBM/b �`2 QM ?B;?2` i?BM;b- i?2 bmKKBi Q7 BMi2HH2+im�H �+?B2p2K2Mi- �M/ +QHH2+@
iBp2 #�`;�BMBM; Bb bBKTHv � K�i2`B�H #HQi QM Qm` T`Qp2`#B�H +QTv#QQF- � M2+2bb�`v
2pBH- #mi r2Ƕ`2 `2�HHv �HH QM i?2 b�K2 T�;2X
h?Bb �`;mK2Mi Bb T�i2MiHv �#bm`/X �M/ v2i- i?2 T`2bB/2Mib /Qm#H2@/QrM QM Bi
#v +H�BKBM; i?�i- #v K�FBM; i?2 �+�/2KB+ 7�+mHiv �bbQ+B�iBQMb bm#D2+i iQ i?2
H�#Qm` `2H�iBQMb �+i- i?Bb rBHH +�mb2 +QHH2;B�H ;Qp2`M�M+2 iQ #2 /2bi`Qv2/X aQ i?2
�`;mK2Mi `mMb, r2 ?�p2 MQ +QM~B+i- #mi B7 vQm i`v iQ T`Qi2+i vQm`b2Hp2b- i?2M
r2 rBHH ?�p2 +QM~B+iX h?2 �`;mK2Mi mb2/ #v `�+F2i22`b 7Q` ;2M2`�iBQMbX
A ?�p2 r`Bii2M �#Qmi +QHH2;B�H ;Qp2`M�M+2 UQ` H�+F i?2`2Q7V 2Hb2r?2`2X q2 /Q
MQi ?�p2 +QHH2;B�H ;Qp2`M�M+2- bQ i?2 �`;mK2Mi i?�i Bi rBHH bQK2?Qr /Bb�TT2�`
B7 r2 #2+QK2 bm#D2+i iQ i?2 H�#Qm` `2H�iBQMb �+i Bb � bi`�r K�MX
"mi i?2`2 Bb bQK2i?BM; KQ`2 BMi2`2biBM; A r�Mi iQ #`BM; mT ?2`2, i?2 [m2biBQM
Q7 B/2QHQ;vX 1KBHv .`�#BMbFB- QM2 Q7 i?2 HB#`�`B�Mb ?2�pBHv BMpQHp2/ BM mMBQM
Q`;�MBxBM; �i GAl- r`Qi2 `2+2MiHv �#Qmi ?2` 2tT2`B2M+2 QM i?2 #Q�`/ Q7 _�/B+�H
h22�+?2`- #2;BMMBM; BM kyy3X �i QM2 TQBMi- b?2 r`Bi2b,

J�M�;BM; �M 2tTHB+BiHv `�/B+�H DQm`M�H HBF2 _�/B+�H h2�+?2`- i?2 2/B@
iQ`b KB;?i ?�p2 #22M 2tT2+i2/ iQ mM/2`bi�M/ b+?QH�`b?BT �b � K�i2@
`B�H T`�+iB+2X 6Q` J�`tBbib- HB72 Bb T`Q/m+2/ �M/ `2T`Q/m+2/ i?`Qm;?
K�i2`B�H +QM/BiBQMbX lM/2` +�TBi�HBbK- 7�+iQ`b bm+? �b bm`THmb H�#Q`
�M/ i?2 /2K�M/ 7Q` T`Q}i +QMbi`�BM i?2b2 +QM/BiBQMbě7�+iQ`b i?�i
�HbQ TH�v BMiQ b+?QH�`Hv Tm#HBb?BM; �b HB#`�`B�Mb 2tT2`B2M+2 BiX q?2M

k



i?2 #Q�`/ K2K#2`b /B/MǶi b22 i?2B` H�#Q` �b bm+?- A 72Hi A b?QmH/ BM@
i2`p2M2- BM Q`/2` iQ �`iB+mH�i2 bQK2 Q7 i?2b2 T`�+iB+2bX �b � HB#`�`B�M-
A mM/2`biQQ/ �M/ r�b �#H2 iQ 2tTH�BM iQ i?2 Qi?2` #Q�`/ K2K#2`b
r?v T2QTH2 r2`2MǶi #mvBM; Qm` DQm`M�HX

�M/ �;�BM,
h�FBM; _�/B+�H h2�+?2` QT2M �++2bb K2�Mi rQ`FBM; rBi? b+?QH�`b
mMiBH i?2v mM/2`biQQ/ i?�i b+?QH�`b?BT `2[mB`2b rQ`F #2vQM/ i?2
`2�HK Q7 B/2�bX 1p2M i?Qm;? i?2 J�`tBbi K�i2`B�HBbib QM i?2 #Q�`/
mM/2`biQQ/ QM bQK2 H2p2H i?�i T2QTH2 K�/2 i?2 DQm`M�H rBi? i?2B`
?�M/b- Bi r�b ?�`/2` 7Q` i?2K iQ b22 i?�i r2 r2`2 T�`i Q7 � #B;;2`
2+QMQKB+ bi`m+im`2X

h?Bb H�bi T�`i bi`BF2b K2 �b bi`�M;2 #2+�mb2 b22BM; i?2 #B;;2` TB+im`2b Bb- BM Kv
pB2r- QM2 Q7 i?2 7QmM/�iBQM�H B/2�b Q7 J�`tBbKX PM2 Q7 i?2 #2bi /Bb+mbbBQMb Q7
J�`tBbK �M/ ǳi?2 iQi�HBivǴ Bb BM :2Q`; GmF�+bǶ >BbiQ`v �M/ *H�bb *QMb+BQmbM2bb-
#mi Bb � ?�HHK�`F Q7 KQbi J�`tBbi r`Bi2`b- 2bT2+B�HHv i?Qb2 r`BiBM; �7i2` i?2
q2bi2`M J�`tBbi ǳ`2im`M iQ >2;2HǴ Q7 i?2 RNkyb �M/ jybX
A7 i?2 T`2bB/2Mib Q7 �H#2`i�- *�H;�`v- �M/ G2i?#`B/;2 �`2 BM ;QQ/ 7�Bi? Ui?Qm;?
i?2 SaG�- Q7 +Qm`b2- /Q2b MQi `2[mB`2 ;QQ/ 7�Bi?V- i?2M i?2 �#bm`/Biv Q7 i?2
+QHH2;B�H ;Qp2`M�M+2 �`;mK2Mi +�M QMHv b22K +QMpBM+BM; iQ i?2K B7 i?2v �`2
mM�#H2 iQ mM/2`bi�M/ �V ǳb+?QH�`b?BT �b � K�i2`B�H T`�+iB+2Ǵ �M/ #V i?�i i?2v
U�M/ r2V �`2 T�`i Q7 � H�`;2` 2+QMQKB+ bi`m+im`2 BM r?B+? bi`m;;H2 #2ir22M i?Qb2
r?Q QrM i?2 K2�Mb Q7 T`Q/m+iBQM �M/ i?Qb2 r?Q /Q MQi Bb ;m�`�Mi22/ �M/ �
}`bi@T`BM+BTH2X A /Q MQi i?BMF i?2v �`2 bT2�FBM; BM ;QQ/ 7�Bi?- M2Bi?2` /Q A i?BMF
i?2v �`2 B/2QHQ;B+�HHv M�Bp2X A i?BMF i?2 FMQr 7mHH r2HH i?2v �`2 �`;mBM; 7Q` i?2
K�BMi2M�M+2 Q7 � bvbi2K i?�i @ BM i?2 QM;QBM; +H�bb bi`m;;H2 @ #2M2}ib i?2K �M/
i?2 2+QMQKB+- bQ+B�H- �M/ TQHBiB+�H bi`m+im`2b Q7 +�TBi�HBbKX
h?2 };?i F22Tb ;QBM; QM- �b r2 +�M b22 `B;?i MQr �i i?2 lMBp2`bBiv Q7 J�MBiQ#�X
J�v#2 M2ti r22F Bi rBHH #2 a�bF�i+?2r�MǶb im`M- i?2 r22F �7i2` i?�i 1/KQMiQM
Sm#HB+ GB#`�`v Q` lMBp2`bBiv Q7 oB+iQ`B�X A7 MQi?BM; 2Hb2- rQ`F2` bQHB/�`Biv `2@
[mB`2b i?�i r2 `2+Q;MBx2 i?�i r?BH2 i?2 HQ+�iBQM Q7 i?2 bi`m;;H2 K�v +?�M;2- i?2
B/2MiBiv Q7 i?Qb2 QM 2Bi?2` bB/2 /Q MQi +?�M;2X �b J�`t Tmi Bi BM i?2 *QKKmMBbi
J�MB72biQ KQ`2 i?�M R8y v2�`b �;Q- i?2 rQ`F2`b ?�p2 MQi?BM; iQ HQb2 #mi i?2B`
+?�BMbc i?2v ?�p2 � rQ`H/ iQ rBMX
A b22 i?�i i?Bb #HQ; TQbi Bb HQM; 2MQm;? �H`2�/vX A ?�p2 bQK2 i?Qm;?ib �#Qmi i?2
`B;?i iQ bi`BF2- #mi i?Qb2 rBHH ?�p2 iQ r�Bi 7Q` � T�`i irQĘ
Ai b?QmH/ ;Q rBi?Qmi b�vBM; i?�i A bmTTQ`i i?2 lMBp2`bBiv Q7 J�MBiQ#� 6�+mHiv
�bbQ+B�iBQM BM i?2B` QM;QBM; bi`BF2X
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>2`2 Bb i?2 pB/2Q �M/ i2ti Q7 � i�HF A ;�p2 �i lMBp2`bBiv Q7 �H#2`i�Ƕb a+?QQH Q7
GB#`�`v �M/ AM7Q`K�iBQM aim/B2b- LQp2K#2` Re- kyReX
q�i+? oB/2Q
_2�/ h2ti UT/7V
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_2�/2`b- ǵlb2`bǶ- �M/ i?2 J�Mm7�+im`2 Q7 q�Mib

kyRe@RR@kj

AǶp2 #22M i?BMFBM; � HQi H�i2Hv �#Qmi i?2 +`BiB+BbK i?�i HB#`�`B�Mb i2M/ MQi iQ
HQQF QmibB/2 i?2B` QrM }2H/ 7Q` BMbTB`�iBQM- #2bi T`�+iB+2b- +�miBQM�`v i�H2b- 2i+X
h?Bb T`Q#H2K BbMǶi bT2+B}+ iQ HB#`�`B�Mb?BT- Q7 +Qm`b2- #mi ;Bp2M Qm` +mHim`2 Q7
ǳT2`K�M2Mi +`BbBbǴ- HQQFBM; #2vQM/ Qm` /Bb+BTHBM�`v #Q`/2`b Ubm+? �b i?2v �`2V
KB;?i #2 � r�v iQ ;�BM T2`bT2+iBp2 �M/ bi`�i2;v rBi? `2bT2+i iQ Qm` KBbbBQM
�M/ p�Hm2bX h?Bb Bb 2p2M KQ`2 BKTQ`i�Mi `B;?i MQr- �b "B#HBQ+`�+v TQBMib Qmi-
;Bp2M i?�i r2 +QmH/ #2 U�`2\V 7�+BM; i?2 ;`2�i2bi i2bi Q7 #Qi? KBbbBQM �M/
p�Hm2b BM K�Mv v2�`bX Jv`QM ?�b �HbQ TQBMi2/ Qmi i?2 BKTQ`i�M+2 Q7 2+QMQKB+
mM/2`bi�M/BM; �b r2 �ii2KTi iQ K�F2 b2Mb2 Q7 �M/ TQbBiBQM Qm`b2Hp2b BM i?2
rQ`H/,
;2MmBM2Hv b2`BQmb �#Qmi 2+QMQKB+běB7 vQm /QMǶi mM/2`bi�M/ ?Qr bvbi2Kb �`QmM/
vQm rQ`F UQ` �`2 +QM+2Tim�HBb2/V BiǶb ?�`/ iQ K�F2 ;QQ/ +?QB+2b
ě "B#HBQ+`�+v U!"B#HBQ+`�+vV LQp2K#2` R8- kyRe
�b � J�`tBbi- Q7 +Qm`b2- AǶK �HH 7Q` HQQFBM; �i i?2 2+QMQKB+ 2tTH�M�iBQMb 7Q`
+mHim`�H T?2MQK2M�- bQ A r2Mi #�+F iQ J�`t �M/ Qi?2` 2+QMQKBbib r?Q @ BM
QTTQbBiBQM iQ i?2 /QKBM�Mi i`2M/ BM #Qm`;2QBb 2+QMQKB+b @ /B/ MQi /BbKBbb J�`t
Qmi`B;?iX q?�i 7QHHQrb- i?2M- Bb �M �ii2KTi iQ ;Bp2 bQK2 2+QMQKB+ r2B;?i iQ
bQK2 i`2M/b BM HB#`�`B�Mb?BTX
PM2 Q7 i?2 bB/2b?Qrb Q7 i?2 "2`MBM;?�mb2M .2#�i2 BM i?2 RNdyb- r�b i?2 [m2b@
iBQM Q7 r?2i?2` r2 b?QmH/ #2 2t2`+BbBM; Qm` T`Q72bbBQM�H 2tT2`iBb2 BM +QHH2+iBQM
/2p2HQTK2Mi Q` bBKTHv- �b i?2 "�HiBKQ`2 *QmMiv Sm#HB+ GB#`�`v Tmi Bi- ǵ:Bp2
Ƕ2K r?�i i?2v r�MiǶX h?Bb �`;mK2Mi r�b 7`�K2/ �`QmM/ T`Q72bbBQM�H `2bTQMbB#BH@
Biv �M/ 2tT2`iBb2, r?Q +QmH/ Dm/;2 i?2 p�Hm2 Q7 � ;Bp2M rQ`F iQ �MQi?2` T2`bQMX
qBi? i?2 `Bb2 �M/ /QKBM�M+2 Q7 �TT`Qp�H TH�Mb �M/ UKQ`2 `2+2MiHvV T�i`QM@ Q`
/2K�M/@ /`Bp2M �+[mBbBiBQM- i?Bb �`;mK2Mi ?�b HQbi Bib m`;2M+v- #mi BM `2�HBiv-
Bi ?�bMǶi ;QM2 �r�v- Bi ?�b bBKTHv KB;`�i2/ iQ Qi?2` �`2�b Q7 HB#`�`B�Mb?BTX �
;QQ/ 2t�KTH2 Q7 i?Bb Bb i?2 T`BQ`BiBxBM; Q7 ǳ;BpBM; bim/2Mib r?�i i?2v r�MiǴ BM
�+�/2KB+ HB#`�`B2b- #Qi? BM i2`Kb Q7 bT�+2 �M/ b2`pB+2b- �M/ BM i2`Kb Q7 mb2`@
2tT2`B2M+2 /2bB;M 7Q` QMHBM2 �M/ /B;Bi�H b2`pB+2bX h?Bb �`;mK2Mi Bb �HbQ Q7i2M
7`�K2/ �b TBiiBM; T`Q72bbBQM�H 2tT2`iBb2 Ui?2 +m`�i2/ GB#:mB/2- 7Q` 2t�KTH2V
�;�BMbi i?2 M22/b �M/ r�Mib Q7 ǳmb2`bǴ U?Qr2p2` mb2` Bb /2}M2/VX AM #`Q�/2`
i2`Kb- i?Bb Bb �M �`;mK2Mi �`QmM/ +QMbmK2` +?QB+2 @ i?�i +�TBi�HBbi +�M�`/
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i?�i #2+QK2b ?�`/2` �M/ ?�`/2` iQ /2}M2 i?2 KQ`2 Bib mb2/X U�MQi?2` 2t�KTH2
Bb i?2 +m``2Mi bi`m;;H2 Qp2` GB#`�`v Q7 *QM;`2bb bm#D2+i ?2�/BM;b- i?Qm;? i?2
�`;mK2Mib i?2`2 �`2 bB;MB}+�MiHv /Bz2`2Mi- BM Kv pB2rVX
q?2M A r�b BM HB#`�`v b+?QQH- bQK2 Q7 mb �`;m2/ i?�i ǳr?�i mb2`b r�MiǴ Bb
bQ+B�HHv +QMbi`m+i2/- �M/ bQ +QHH2+iBQM /2p2HQTK2Mi r�b 2i?B+�HHv `2[mB`2/ iQ
i�F2 � bQ+B�H DmbiB+2 TQbBiBQM rBi? `2bT2+i iQ �+[mBbBiBQM �M/ ǳK�`F2iBM;Ǵ Q7
biQ+FX A7 �HH Qm` ǳmb2`bǴ b�r BM i?2 HB#`�`v r�b K�i2`B�H mT?QH/BM; i?2 /QKBM�Mi
U#Qm`;2QBbV pB2r Q7 i?2 rQ`H/ Q` K�i2`B�H i?�i `2BM7Q`+2/ i?2 `QH2 Q7 Qm` mb2`b �b
ǳ+QMi2Mi +QMbmK2`bǴ- i?2M r2 r2`2 bBKTHv ?2HTBM; iQ `2T`Q/m+2 i?2 /QKBM�Mi
B/2QHQ;v- +QMi`B#miBM; iQ i?2 bQ+B�H +QMbi`m+iBQM Q7 i?2 #Qm`;2QBb bm#D2+i Bib2H7X
h�FBM; i?2 TQbBiBQM Q7 ǳM2mi`�HBivǴ bBKTHv ?2HT iQ 2Mi`2M+? #Qm`;2QBb B/2QHQ;v-
+QMbmK2`BbK- �M/ i?2 p�Hm2b Q7 +�TBi�HBbKX h?Bb �`;mK2Mi Bb #�b2/ QM r?�i
J�`t rQmH/ +�HH ǳbmT2`bi`m+im`�HǴ T?2MQK2M� @ r?�i r2 rQmH/ MQr T`Q#�#Hv
+�HH +mHim`2X "mi i?2`2 Bb �M 2+QMQKB+ �`;mK2Mi i?�i +�M #2 K�/2 ?2`2 �b r2HHX
AM S�mH ar22xvǶb RN9k #QQF h?2 h?2Q`v Q7 *�TBi�HBbi .2p2HQTK2Mi @ � J�`tBbi
`2DQBM/2` iQ CQb2T? a+?mKT2i2`Ƕb h?2Q`v Q7 1+QMQKB+ .2p2HQTK2Mi Q7 RNRR-
?2 /Bb+mbb2b i?2 [m2biBQM Q7 /2K�M/ BM J�`tB�M �M/ M2Q+H�bbB+�H 2+QMQKB+bX
J�`t ?�b Q7i2M #22M �++mb2/ Q7 B;MQ`BM; +QMbmK2` /2K�M/ /m2 iQ ?Bb 7Q+mb
QM i?2 7Q`+2b �M/ `2H�iBQMb Q7 T`Q/m+iBQM BM bQ+B2ivX ar22xv �`;m2b i?�i J�`t
`2+Q;MBx2/ i?2 BKTQ`i�Mi Q7 /2K�M/- #mi i?�i Bi H2;BiBK�i2Hv TH�v2/ HBiiH2 T�`i
BM ?Bb 2+QMQKB+ �M�HvbBb- T�`iHv #2+�mb2 +QMbmK2` /2K�M/ Bb Bib2H7 /2i2`KBM2/
#v Qi?2` 2+QMQKB+ T?2M2K2M�,

lM/2` +�TBi�HBbK- 2z2+iBp2 /2K�M/ Bb QMHv T�`iHv � [m2biBQM Q7 +QM@
bmK2`bǶ r�MibX 1p2M KQ`2 BKTQ`i�Mi Bb i?2 #�bB+ [m2biBQM Q7 BM+QK2
/Bbi`B#miBQM r?B+? BM im`M Bb � `2~2+iBQM Q7 i?2 `2H�iBQMb Q7 T`Q/m+@
iBQM Q`- BM Qi?2` rQ`/b- Q7 r?�i J�`tBbib +�HH i?2 +H�bb bi`m+im`2 Q7
bQ+B2ivX U9NVX

AM �//BiBQM iQ i?Bb- ar22xv ?QH/b mT J�`tǶb K�i2`B�HBbi +QM+2TiBQM Q7 ?BbiQ`v
U?BbiQ`B+�H K�i2`B�HBbKV �b bmTTQ`iBM; i?2 TH�vBM;@/QrM Q7 ǳr?�i mb2`b r�MiǴ BM
J�`tǶb 2+QMQKB+ i?2Q`v,

q�Mib- BM bQ 7�` �b i?2v /Q MQi bT`BM; 7`QK 2H2K2Mi�`v #BQHQ;B+�H
�M/ T?vbB+�H M22/b- �`2 � `2~2+iBQM Q7 i?2 i2+?MB+�H �M/ Q`;�MBx�@
iBQM�H /2p2HQTK2Mi Q7 bQ+B2iv- MQi pB+2 p2`b�X (Ę) A7 QM2 Bb BMi2`2bi2/
BM 2+QMQKB+ +?�M;2 �M/ B7 QM2 �++2Tib i?2 TQbBiBQM i?�i bm#D2+iBp2
7�+iQ`b TH�v �M 2bb2MiB�HHv T�bbBp2 `QH2 BM i?2 T`Q+2bb Q7 +?�M;2- QM2
+�M b+�`+2Hv /2Mv i?�i J�`t r�b DmbiB}2/ BM M2;H2+iBM; +QMbmK2`bǶ
r�Mib �b ?2 /B/X U8RV

ar22xv bmTTQ`ib i?Bb pB2r rBi? � [mQi2 7`QK a+?mKT2i2` @ /2}MBi2Hv MQi �
J�`tBbi 2+QMQKBbi,

q2 rBHH- i?`Qm;?Qmi- �+i QM i?2 �bbmKTiBQM i?�i +QMbmK2`bǶ BMB@
iB�iBp2 BM +?�M;BM; i?2B` i�bi2b @ BX2X- BM +?�M;BM; i?�i b2i Q7 /�i�
r?B+? ;2M2`�H i?2Q`v +QKT`Bb2b BM i?2 +QM+2Tib Q7 ǵmiBHBiv 7mM+iBQMbǶ

k



Q` ǵBM/Bz2`2M+2 p�`B2iB2bǶ @ Bb M2;HB;B#H2 �M/ i?�i �HH +?�M;2 BM +QM@
bmK2`bǶ i�bi2b Bb BM+B/2Mi iQ- �M/ #`Qm;?i �#Qmi #v- T`Q/m+2`bǶ �+@
iBQMX Ua+?mKT2i2`- "mbBM2bb *v+H2b- [mQi2/ BM ar22xv- 8RV

LQr- HB#`�`B�Mb �`2 MQi mb2/ iQ i?BMFBM; �#Qmi i?2Kb2Hp2b �b ǳT`Q/m+2`bǴ- Q`
BM/22/ Q7 HB#`�`v rQ`F2`b �b 2KTHQv22b BM }`Kb UTm#HB+ HB#`�`B2b- mMBp2`bBiB2bV
r?B+? �`2 T`Q/m+BM; �M/ b2HHBM; +QKKQ/BiB2bX >Qr2p2`- B7 r2 �`2 /Bz2`2Mi i?�M
�Mv Qi?2` +�TBi�HBbi 2Mi2`T`Bb2- r2 ?�p2 iQ 2M;�;2 rBi? i?Bb B/2� bi`�B;?i7Q`@
r�`/HvX h?2 iBK2 Bb T�bi r?2M r2 +QmH/ bBKTHv K�F2 +QK7Q`iBM; �bbmKTiBQMb
QM i?Bb b+Q`2X
qBi? `2bT2+i iQ mb2`b- ?Qr2p2`- i?2`2 Bb �M 2p2M KQ`2 +?�HH2M;BM; T`Q#H2KX q2
`2�HHv ?�p2 MQ +?QB+2 #mi iQ K22i i?2 /2K�M/b Q7 Qm` mb2`b Ur?2i?2` i?2v �`2
bim/2Mib- K2K#2`b Q7 i?2 Tm#HB+- QMHBM2 mb2`b �M/ +QMbmK2`b Q7 /B;Bi�H b2`pB+2bVX
lb�#BHBiv- mb2` 2tT2`B2M+2- �M/ /2bB;M �`2 �M/ rBHH `2K�BM BKTQ`i�Mi 7Q+mb2b 7Q`
HB#`�`B2b �M/ HB#`�`v b2`pB+2bX "mi r2 ?�p2 iQ +QK2 iQ i2`Kb rBi? i?2 [m2biBQM
Q7 +QMbmK2` /2K�M/ @ r?2i?2` i?2v �`2 +QMbi`m+i2/- Q` b2H7@;2M2`�i2/c r?2i?2`
i?2v �`2 bTQMi�M2Qmb- Q` i?2 2z2+i Q7 ǳT`Q/m+2` �+iBQMǴc r?2i?2` i?2v i?2K@
b2Hp2b �`2 ǳM2mi`�HǴ Q` 7m`i?2` `2T`Q/m+2 T�ii2`Mb �M/ bi`m+im`2b Q7 +�TBi�HBbi
/QKBM�iBQMX �M/ MQ K�ii2` r?B+? bB/2 Q7 i?2 �`;mK2Mi r2 +QK2 /QrM QM- r2
?�p2 iQ i?BMF +�`27mHHv �#Qmi ?Qr r2 ;Q �#Qmi �+iBM; rBi?BM i?2 +QMi2ti Q7 Qm`
2p�Hm�iBQM Q7 +QMbmK2` /2K�M/X
LQr- A �K MQi �M 2+QMQKBbiX AǶK bm`2 i?2`2 Bb � HQi KQ`2 iQ #2 i2�b2/ Qmi BM
i?Bb �`2�- �M/ T2`?�Tb Qi?2`b BM i?2 HB#`�`v rQ`H/ ?�p2 �H`2�/v mM/2`i�F2M �M
2+QMQKB+ �M�HvbBb- MQi Dmbi Q7 r?�i Qm` mb2`b M22/b �`2 Ur2 �H`2�/v FMQr r2
b?QmH/ #2 /QBM; i?�iV- #mi Q7 r?2`2 Qm` mb2`b M22/b +QK2 7`QK BM i?2 }`bi TH�+2X
>Qr2p2`- A ?QT2 i?�i �b �M 2t2`+Bb2 BM HQQFBM; QmibB/2 HB#`�`B�Mb?BT 7Q` r�vb Q7
HQQFBM; �i �M Bbbm2 BM Qm` T`Q72bbBQM- i?Bb r�b rQ`i?r?BH2X

j



:`�Kb+B �M/ GB#`�`v L2mi`�HBiv

kyRe@Rk@y9

h?Bb 6`B/�v- A r�b BMi2`pB2r2/ �HQM; rBi? lMBp2`bBiv Q7 �H#2`i� a+?QQH Q7 GB@
#`�`v �M/ AM7Q`K�iBQM aim/B2b T`Q72bbQ` JB+?�2H J+L�HHv QM i?2 *Ca_ `�/BQ
b?Qr ǳa?Qmi 7Q` GB#`�`B2bǴX q2 r2`2 BMi2`pB2r2/ #v *2HBM2 :�`2�m@"`2MM�M
�M/ GQ`BbB� J�+H2Q/- irQ aGAa bim/2MibX q2 #2;�M #v /Bb+mbbBM; i?2 �;2@QH/
[m2biBQM Q7 HB#`�`v M2mi`�HBivX L2Bi?2` JB+?�2H MQ` A bmTTQ`i i?2 B/2� Q7 HB#`�`v
M2mi`�HBiv �M/- r?BH2 A ?�p2 K2i `�MF@�M/@}H2 HB#`�`B�Mb r?Q ?QH/ i?Bb TQbBiBQM-
A }M/ Bi KQbiHv T�`i Q7 i?2 /Bb+Qm`b2 �M/ p�Hm2 bvbi2K Q7 HB#`�`v �/KBMBbi`�iQ`bX
q?2M JB+?�2H �M/ A r2`2 �bF2/ r?v r2 i?BMF i?2 B/2� Q7 HB#`�`v M2mi`�HBiv
+QMiBMm2b iQ #2 bQ bi`QM;Hv ?2H/- r2 K2MiBQM2/ i?BM;b HBF2 `2B}+�iBQM Q7 bQ+B�H
`2H�iBQMb �M/ ?2;2KQMvX "mi i?2 [m2biBQM K�/2 K2 bi�`i r�MiBM; iQ /B; �
HBiiH2 /22T2` BMiQ i?Bb, r?v ?�b HB#`�`v M2mi`�HBiv +QMiBMm2/ iQ #2 � #QM2 Q7
+QMi2MiBQM 2p2` bBM+2 �i H2�bi i?2 RNdyb /2#�i2b �`QmM/ bQ+B�H `2bTQMbB#BHBiv �M/
T`Q72bbBQM�HBbK- B7 MQi #27Q`2X
�i i?2 b�K2 iBK2- A F2Ti i?BMFBM; �#Qmi i?2 H2+im`2 A ;�p2 � 72r r22Fb �;Q BM
aGAa �#Qmi HB#`�`B�MbǶ +QKTHB+Biv rBi?BM i?2 bi�i2 bi`m+im`2- Qm` `QH2 BM K�BM@
i�BMBM; i?2 ?2;2KQMv Q7 i?2 +�TBi�HBbi +H�bbX A `2�HBx2/ @ T`QKTi2/ #v JB+?�2HǶb
`2+QKK2M/�iBQM iQ a?Qmi HBbi2M2`b i?�i i?2v `2�/ :`�Kb+BǶb T`BbQM /B�`B2b @
i?�i A ?�/MǶi K2MiBQM2/ :`�Kb+B QM+2 BM i?2 2MiB`2 H2+im`2- /2bTBi2 ?Bb B/2�b
�#Qmi ?2;2KQMv �M/ BMi2HH2+im�Hb #2BM; � +Q`2 T�`i Q7 i?�i H2+im`2Ƕb �`;mK2MiX
A i?BMF i?2b2 B/2�b @ �`QmM/ i?2 MQM@M2mi`�HBiv Q7 HB#`�`B2b- ?2;2KQMv- �M/ i?2
`QH2 Q7 BMi2HH2+im�Hb @ �`2 �`2 T�`i Q7 � bBM;H2 +Q?2`2Mi i?2Q`v BM :`�Kb+B- r?2`2
AǶp2 i�F2M i?2K �T�`i �M/ i`B2/ iQ /Bb+mbb i?2K b2T�`�i2Hv U� 7�BHm`2 Q7 /B�H2+@
iB+b5VX h?Bb #HQ; TQbi ;Q2b bQK2 r�v iQ #`BM; i?2b2 B/2�b #�+F BMiQ � bBM;H2
7`�K2X
AM ?Bb �M�HvbBb Q7 i?2 BMi2HH2+im�H +H�bb2b BM Ai�Hv BM i?2 2�`Hv kyi? +2Mim`v- :`�K@
b+B B/2MiB}2b irQ K�BM ivT2b @ i?2`2 �`2 Q`;�MB+ BMi2HH2+im�Hb- r?Q �`Bb2 Qmi Q7
�M/ �++QKT�Mv � ;Bp2M bQ+B�H +H�bb �b Bib TQbBiBQM BM bQ+B2iv +?�M;2b- �M/ i?2`2
�`2 i`�/BiBQM�H BMi2HH2+im�Hb- r?Qb2 TQbBiBQMb �`2 ?BbiQ`B+�Hc bQ+B�H +H�bb2b }M/
i?2b2 BMi2HH2+im�Hb ǳ�Hr�vb �H`2�/vǴ 2tBbiBM; QM i?2 bQ+B�H b+2M2X P`;�MB+ BMi2H@
H2+im�Hb i2M/ iQ #2 bT2+B}+ iQ i?2 KQ/2 Q7 T`Q/m+iBQM- bQ BM/mbi`B�H 2M;BM22`b- 7Q`
2t�KTH2- �HQM; rBi? Qi?2` BM/mbi`B�H i2+?MB+B�Mb- �`2 i?2 Q`;�MB+ BMi2HH2+im�Hb Q7
+�TBi�HBbK UBX2X i?2v /2p2HQT2/ �HQM;bB/2 i?2 #Qm`;2QBbB2- �M/ ?2HT iQ K�BMi�BM

R



�M/ `2T`Q/m+2 #Qm`;2QBb +mHim`2 �M/ B/2QHQ;vVX
h?2 +H�bbB+ 2t�KTH2 Q7 � i`�/BiBQM�H BMi2HH2+im�H Bb i?2 T`B2bi, i?2 +?m`+? ?�b
2tBbi2/ 7Q` KBHH2MMB�- �M/ �+`Qbb K�Mv +?�M;2b Q7 bQ+B2iv- +H�bb- �M/ KQ/2 Q7
T`Q/m+iBQMX h?2 `BbBM; +H�bb ǳi�F2b +QKK�M/Ǵ Q7 i`�/BiBQM�H BMi2HH2+im�H Q`;�MB@
x�iBQMb BM Q`/2` iQ mb2 i?2 bQ+B�H +�TBi�H- i?2 bQ+B�H TQr2` Q7 i?2 Q`;�MBx�iBQM iQ
7m`i?2` i?2 ;Q�Hb Q7 i?2 `BbBM; +H�bbX .2bTBi2 i?2 7�+i i?�i Tm#HB+ @ �M/ 2p2M �+�@
/2KB+ @ HB#`�`B2b /QMǶi ?�p2 i?2 HBM2�;2 �M/ T`2biB;2 i?2 +?m`+? ?QH/b- A rQmH/
�`;m2 i?�i HB#`�`B�Mb #2HQM; iQ i?Bb +H�bb Q7 i`�/BiBQM�H BMi2HH2+im�HbX UA /QMǶi
i?BMF i?Bb Bb iQQ #B; � bi`2i+?c :`�Kb+B ?BKb2H7 BM+Hm/2b b+?QQHb �b � K2+?�MBbK
7Q` T`Q/m+iBM; BMi2HH2+im�HbXV
h?2 bQ+B�H Tm`TQb2 Q7 BMi2HH2+im�Hb- �++Q`/BM; iQ :`�Kb+B- Bb iQ T`QKQi2 �M/
`2T`Q/m+2 i?2 B/2QHQ;v- �M/ i?mb i?2 ?2;2KQMv- Q7 i?2 `mHBM; +H�bbX P`;�MB+
BMi2HH2+im�Hb �`Bb2 �HQM; rBi? i?2 `mHBM; +H�bb- #mi i?2 `2�HK Q7 i`�/BiBQM�H BMi2H@
H2+im�Hb Kmbi #2 ǳ+QM[m2`2/Ǵ,

PM2 Q7 i?2 KQbi BKTQ`i�Mi +?�`�+i2`BbiB+b Q7 �Mv ;`QmT i?�i Bb /2p2H@
QTBM; iQr�`/b /QKBM�M+2 Bb Bib bi`m;;H2 iQ �bbBKBH�i2 �M/ iQ +QM[m2`
ǳB/2QHQ;B+�HHvǴ i?2 i`�/BiBQM�H BMi2HH2+im�Hb- #mi i?Bb �bbBKBH�iBQM �M/
+QM[m2bi Bb K�/2 [mB+F2` �M/ KQ`2 2{+�+BQmb i?2 KQ`2 i?2 ;`QmT
BM [m2biBQM bm++22/b BM bBKmHi�M2QmbHv 2H�#Q`�iBM; Bib QrM Q`;�MB+
BMi2HH2+im�HbX U:`�Kb+B- a2H2+iBQMb 7`QK i?2 S`BbQM LQi2#QQFb- RyVX

1Hb2r?2`2- AǶp2 +QMM2+i2/ i?2 +?�M;BM; 7Q`K Q7 i?2 �+�/2KB+ �M/ Tm#HB+ HB#`�`v
rBi? T?�b2b Q7 i?2 `Bb2 Q7 i?2 #Qm`;2QBbB2 BM i?2 7Q`K Q7 i?2 bi�i2X h?2 HB#2`�H
bi�i2 `2[mB`2/ /Bz2`2Mi i?BM;b 7`QK i?2 HB#`�`v i?�M i?2 r2H7�`2 Q` M2QHB#2`�H
bi�i2X Jv �`;mK2Mi BM i?�i +�b2 Bb KQ`2 iQT@/QrM `�i?2` i?�M rQp2M i?`Qm;?
i?2 7Q`imM2b Q7 i?2 #Qm`;2QBbB2X AM :`�Kb+BǶb pB2r- BMi2HH2+im�H rQ`F #2;BMb T`BQ`
iQ- �M/ T`Q+22/b BM/2T2M/2MiHv Q7- i?2 +QM[m2bi Q7 bi�i2 TQr2`X Ai Bb � 7mM+iBQM-
BM ?Bb i2`KBMQHQ;v- Q7 +BpBH bQ+B2iv Dmbi �b Km+? �b TQHBiB+�H bQ+B2ivX
>Qr /Q2b i?Bb }i BMiQ i?2 B/2� Q7 HB#`�`v M2mi`�HBiv- �M/ i?2M BMiQ Kv T`QTQb�H
i?�i HB#`�`B�Mb �`2 BM 7�+i +QKTHB+Bi rBi? +�TBi�HBbi bi�i2 TQr2`- i?2 K�BMi2M�M+2
Q7 ?2;2KQMv- �M/ i?2 `2T`Q/m+iBQM Q7 B/2QHQ;v\ :`�Kb+B TQBMib Qmi i?�i- rBi?
`2bT2+i iQ i`�/BiBQM�H BMi2HH2+im�Hb- r?Qb2 BMbiBimiBQMb ?�p2 HQM; �M/ biQ`B2/
?BbiQ`B2b-

bBM+2 i?2b2 p�`BQmb +�i2;Q`B2b Q7 i`�/BiBQM�H BMi2HH2+im�Hb 2tT2`B2M+2
i?`Qm;? �M ǳ2bT`Bi /2 +Q`TbǴ (BX2X � T`Q72bbBQM) i?2B` mMBMi2``mTi2/
?BbiQ`B+�H +QMiBMmBiv �M/ i?2B` bT2+B�H [m�HB}+�iBQM (BX2X i?2 JGAa)-
i?2v i?mb Tmi i?2Kb2Hp2b 7Q`r�`/ �b �miQMQKQmb �M/ BM/2T2M/2Mi
Q7 i?2 /QKBM�Mi bQ+B�H ;`QmT (BX2X �b M2mi`�H)X h?Bb b2H7@�bb2bbK2Mi Bb
MQi rBi?Qmi +QMb2[m2M+2b BM i?2 B/2QHQ;B+�H �M/ TQHBiB+�H }2H/- +QM@
b2[m2M+2b Q7 rB/2@`�M;BM; BKT�+iX h?2 r?QH2 Q7 B/2�HBbi T?BHQbQT?v
+�M 2�bBHv #2 +QMM2+i2/ rBi? i?Bb TQbBiBQM �bbmK2/ #v i?2 bQ+B�H +K@
TH2t Q7 BMi2HH2+im�Hb �M/ #2 /2}M2/ �b i?2 2tT`2bbBQM Q7 i?�i bQ+B�H
miQTB� #v r?B+? i?2 BMi2HH2+im�Hb i?BMF Q7 i?2Kb2Hp2b �b ǳBM/2T2M@
/2MiǴ- �miQMQKQmb- 2M/Qr2/ rBi? � +?�`�+i2` Q7 i?2B` QrM- 2i+XǴ

k



UaSL- 3VX
AM Qi?2` rQ`/b- ?2;2KQMv Bb QMHv TQbbB#H2 B7 i?2 +H�bb@M�im`2 Q7 B/2QHQ;B+�H `2@
T`Q/m+iBQM `2K�BMb ?B//2MX �M/ bBM+2 BMi2HH2+im�Hb Qr2 i?2B` TQbBiBQM BM bQ+B2iv
UT`2biB;2- 2i+V- T`2+Bb2Hv iQ i?2 TQr2` Q7 i?2 `mHBM; +H�bb- Bi 7QHHQrb HQ;B+�HHv i?�i
i?2 KvbiB}+�iBQM- i?2 Q#b+m`BM; Q7 i?2 +H�bb `2H�iBQMb?BT #2ir22M BMi2HH2+im�Hb
�M/ i?2 `mHBM; +H�bb Kmbi #2 K�BMi�BM2/X AM HB#`�`B�Mb?BT- �b BM Qi?2` T`Q72b@
bBQMb �M/ +H�bb2b Q7 BMi2HH2+im�Hb- i?Bb Bb �+?B2p2/ #v �M BMbBbi2M+2 QM ǳM2mi`�HBivǴX
AMi2HH2+im�Hb TH�v �M BMi2;`�H `QH2 BM i?2 +QM[m2bi �M/ K�BMi2M�M+2 Q7 TQr2` #v
i?2 `mHBM; +H�bbX 6Q` :`�Kb+B- +BpBH bQ+B2iv �M/ TQHBiB+�H bQ+B2iv Ui?2 bi�i2V

+Q``2bTQM/ QM i?2 QM2 ?�M/ iQ i?2 7mM+iBQM Q7 ǳ?2;2KQMvǴ r?B+?
i?2 /QKBM�Mi ;`QmT 2t2`+Bb2b i?`Qm;?Qmi bQ+B2iv �M/ QM i?2 Qi?2`
?�M/ iQ i?�i Q7 ǳ/B`2+i /QKBM�iBQMǴ Q` +QKK�M/ 2t2`+Bb2/ i?`Qm;?
i?2 bi�i2 �M/ ǳDm`B/B+�HǴ ;Qp2`MK2MiX h?2 7mM+iBQMb BM [m2biBQM �`2
T`2+Bb2Hv Q`;�MBx�iBQM�H �M/ +QMM2+iBp2X h?2 BMi2HH2+im�Hb �`2 i?2
/QKBM�Mi ;`QmTǶb ǳ/2TmiB2bǴ 2t2`+BbBM; i?2 bm#�Hi2`M 7mM+iBQMb Q7
bQ+B�H ?2;2KQMv �M/ TQHBiB+�H ;Qp2`MK2MiX UaSL- RkV

AM Q`/2` iQ +QK#�i i?2 /QKBM�M+2 Q7 +�TBi�HBbi B/2QHQ;v- HB#`�`v rQ`F2`b Kmbi
#2 QT2M �M/ mT@7`QMi �#Qmi Qm` Q`B2Mi�iBQMX q2 ?�p2 iQ 2M;�;2 BM ǳ/Bb+m`bBp2
#�iiH2Ǵ rBi? 2p2`v 2tT`2bbBQM Q7 #Qm`;2QBb U+�TBi�HBbi- M2QHB#2`�HV B/2QHQ;vX �i
i?2 b�K2 iBK2- r2 Kmbi #2 +�`27mH i?�i r2 �`2MǶi bBKTHv `2T`Q/m+BM; +�TBi�HBbi
?2;2KQMv rBi? � M2r 7�+2X �M/ i?�i- A i?BMF- Bb i?2 i`B+FB2bi T�`iX
AǶK MQi bm`2 r?v :`�Kb+B r�b �#b2Mi 7`QK Kv aGAa H2+im`2X S2`?�Tb i?2`2 r�b
bQK2i?BM; 6`2m/B�M BM BiX S2`?�Tb- QM i?2 Qi?2` ?�M/- i?2`2 Bb bQK2i?BM; ?2`2
bBKBH�` iQ 6Qm+�mHiǶb mb2 Q7 J�`t, ǳA [mQi2 J�`t rBi?Qmi b�vBM; bQ- rBi?Qmi
[mQi�iBQM K�`Fb (bQ) A �K i?Qm;?i iQ #2 bQK2QM2 r?Q /Q2bMǶi [mQi2 J�`tǴ
U6Qm+�mHi- SQr2`fEMQrH2;2- 8kV

j



"QQF _2pB2r, 6`2/`B+ C�K2bQMǶb �M �K2`B+�M
liQTB�

kyRd@yR@y8

Jv `2pB2r Q7 6`2/`B+ C�K2bQMǶb �M �K2`B+�M liQTB� Uo2`bQ- kyReV- �TT2�`b BM
i?Bb KQMi?Ƕb Bbbm2 Q7 AMi2`M�iBQM�H aQ+B�HBbK,
G2iǶb �HH DQBM i?2 �`Kv

R



GB#`�`B2b- lb2`b- �M/ i?2 J�bb GBM2

kyRd@yR@ye

hQ HBMF QM2b2H7 rBi? QM2Ƕb mb2`b- QM2 Kmbi �+i BM �++Q`/�M+2 rBi? i?2
M22/b �M/ rBb?2b Q7 QM2Ƕb mb2`bX �HH rQ`F /QM2 7Q` i?2 mb2`b Kmbi
bi�`i 7`QK i?2B` M22/b �M/ MQi 7`QK i?2 /2bB`2 Q7 �Mv BM/BpB/m�H-
?Qr2p2` r2HH@BMi2MiBQM2/X Ai Q7i2M ?�TT2Mb i?�i Q#D2+iBp2Hv mb2`b
M22/ � +2`i�BM +?�M;2- #mi bm#D2+iBp2Hv i?2v �`2 MQi v2i +QMb+BQmb Q7
i?2 M22/- MQi v2i rBHHBM; Q` /2i2`KBM2/ iQ K�F2 i?2 +?�M;2X AM bm+?
+�b2b- r2 b?QmH/ r�Bi T�iB2MiHvX q2 b?QmH/ MQi K�F2 i?2 +?�M;2
mMiBH- i?`Qm;? Qm` rQ`F- KQbi Q7 i?2 mb2`b ?�p2 #2+QK2 +QMb+BQmb Q7
i?2 M22/ �M/ �`2 rBHHBM; �M/ /2i2`KBM2/ iQ +�``v Bi QmiX Pi?2`rBb2
r2 b?�HH BbQH�i2 Qm`b2Hp2b 7`QK Qm` mb2`bX lMH2bb i?2v �`2 +QMb+BQmb
�M/ rBHHBM;- �Mv FBM/ Q7 rQ`F i?�i `2[mB`2b i?2B` T�`iB+BT�iBQM rBHH
7�BHĘ h?2`2 �`2 irQ T`BM+BTH2b ?2`2, QM2 Bb i?2 �+im�H M22/b Q7 i?2
mb2`b `�i?2` i?�M r?�i r2 7�M+v i?2v M22/- �M/ i?2 Qi?2` Bb i?2
rBb?2b Q7 i?2 mb2`b- r?Q Kmbi K�F2 mT i?2B` QrM KBM/b BMbi2�/ Q7
Qm` K�FBM; mT i?2B` KBM/b 7Q` i?2KX

h?Bb T�`�;`�T? Bb � KQ/B}2/ p2`bBQM Q7 �M 2ti`�+i 7`QK J�QǶb �//`2bb QM
ǳh?2 lMBi2/ 6`QMi BM *mHim`�H qQ`FǴ 7`QK RN99 UBM+Hm/2/ BM i?2 GBiiH2 _2/
"QQF- TX Rk8VX AǶp2 bm#biBimi2/ ǳmb2`bǴ 7Q` ǳK�bb2bǴ BM Q`/2` iQ b22 ?Qr r2HH
J�QǶb +QM+2Ti Q7 i?2 K�bb HBM2 }ib rBi? � +QMi2KTQ`�`v mM/2`bi�M/BM; Q7 HB@
#`�`vfmb2` `2H�iBQMb?BTb �M/ mb2` 2tT2`B2M+2X h?Bb r�b bm;;2bi2/ QM hrBii2`
#v !;H�KnHB#`�`B�M- �M/ Bi K�/2 K2 bi�`i i?BMFBM; �#Qmi i?2 +QMM2+iBQMb #2@
ir22M J�`tBbi Q`;�MBx�iBQM �M/fQ` KQp2K2Mi #mBH/BM; �M/ ?Qr HB#`�`v rQ`F2`b
mM/2`bi�M/ �M/ rQ`F rBi? i?2B` mb2`bX qBi? i?2 bm#biBimiBQMb K�/2 �#Qp2- A
/QMǶi i?BMF i?2 T�`�;`�T? rQmH/ #2 Qmi Q7 TH�+2 BM �M �`iB+H2 Q` #QQF QM HB#`�`v
mb2` 2tT2`B2M+2 Q` �bb2bbK2MiX
Ai b22Kb iQ K2 i?�i i?2 J�QBbi K�bb HBM2 Bb K2�Mi iQ T`QpB/2 �M �Hi2`M�iBp2 iQ i?2
ǳ/2KQ+`�iB+ +2Mi`�HBbiǴ- p�M;m�`/ T�`iv- pB2r Q7 H2�/2`b?BT i?�i +QK2b Qmi Q7 i?2
G2MBMBbi �M/ h`QibFvBbi i`�/BiBQMbX 6Q` J�Q- ǳi?2 T2QTH2- �M/ i?2 T2QTH2 �HQM2-
�`2 i?2 KQiBp2 7Q`+2 BM i?2 K�FBM; Q7 rQ`H/ ?BbiQ`vǴ- �M/ +QKKmMBbib Kmbi
rQ`F �HQM;bB/2 UMQi �#Qp2- BM 7`QMi Q` @ 2bT2+B�HHv @ #2?BM/V i?2 T2QTH2X AM/22/-
i?2 HB#`�`v UbQ+B2ivV +�M QMHv b2`p2 i?2 M22/b Q7 Bib mb2`b Ui?2 T2QTH2V B7 Bi Bb
�+iBp2Hv BMpQHp2/ rBi?- +QKKmMB+�iBM; rBi?- �M/ HBbi2MBM; iQ- i?2 mb2`bX GB#`�`v
rQ`F2`b �`2 Tmi BM i?2 TQbBiBQM @ /m2 iQ i?2 bi`m+im`2 Q7 +�TBi�HBbi Q`;�MBx�iBQMb @
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Q7 #2BM; b2T�`�i2 7`QK i?2B` mb2`b, r2 �`2 2KTHQv22b Q7 � mMBp2`bBiv- KmMB+BT�HBiv-
Q` Qi?2` Q`;�MBx�iBQM- �M/ Qm` mb2`b �`2 MQiX q2 �`2 i�bF2/ rBi? �M/ `2bTQMbB#H2
7Q` +`2�iBM; HB#`�`v b2`pB+2b 7Q` i?2KX AM i?Bb r�v- i?2 bi`m+im`2 Q7 i?2 HB#`�`vǶb
`2H�iBQMb?BT rBi? Bib mb2`b KB``Q`b i?2 mM/2KQ+`�iB+ UBM/22/ �MiB@/2KQ+`�iB+V
TQHBiB+�H bvbi2Kb Q7 +�TBi�HBbK Bib2H7X
1Hb2r?2`2 AǶp2 r`Bii2M �#Qmi i?2 B/2� Q7 2KTHQvBM; UQ` /2THQvBM;V ǳ/m�H TQr2`Ǵ
BM HB#`�`B2b- �M/ Bi b22Kb iQ K2 i?�i i?2 +QM+2Ti Q7 i?2 K�bb HBM2 Bb � mb27mH
�//BiBQM iQ i?Bb T`QTQb�HX A7- �b HB#`�`v rQ`F2`b- r2 b2`BQmbHv K2�M iQ K�F2 �
/Bz2`2M+2 BM i?2 HBp2b Q7 Qm` mb2`b- i?2M r2 +�MǶi +QMiBMm2 iQ K�F2 iQT /QrM
/2+BbBQMb �`QmM/ b2`pB+2b �M/ b2`pB+2 /2bB;M �M/ BKTH2K2Mi�iBQMX q2 ?�p2 iQ
};m`2 Qmi #2ii2` r�vb Q7 +QMbmHiBM;- +QKKmMB+�iBM; rBi?- �M/ HBbi2MBM; iQ Qm`
mb2`bX AM bQK2 r�vb- i?2 HB#`�`v K�bb HBM2 rQmH/ QT2`�i2 bBKBH�`Hv iQ i?2 r�v
Qmi`2�+? �M/ `272`2M+2 HB#`�`B�Mb BM Tm#HB+ HB#`�`B2b QT2`�i2 @ #2BM; �KQM; i?2
HB#`�`v mb2`b- BM � r�v i?�i Bb 7Q`2B;M iQ K�Mv mMBib �M/ H2p2Hb Q7 HB#`�`v H2�/@
2`b?BTX AM/22/- i?2 +QM+2Ti Q7 HB#`�`v H2�/2`b?BT Bib2H7 +QK2b mM/2` BM+`2�bBM;
�ii�+F B7 r2 �++2Ti i?2 B/2� Q7 /m�H TQr2` Y K�bb HBM2X
PM2 +`BiB+BbK Q7 i?Bb pB2r KB;?i #2 i?�i J�QǶb H�M;m�;2 biBHH b22Kb iQ b2i mT �
b2T�`�iBQM #2ir22M HB#`�`v rQ`F2`b �M/ mb2`b i?�i rBHH H2�/ iQ 7�BHm`2X �b 1`BM
G2�+? r`Qi2 BM � p�Hm�#H2 `2+2Mi #HQ; TQbi,

h`m2 2M;�;2K2Mi rBi? mb2` +QKKmMBiB2b Bb ?�`/X "mi +`2�iBM; bi`m+@
im`2b- bvbi2Kb- �M/ b2`pB+2b BMi2M/2/ 7Q` i?2B` mb2 rBi?Qmi i?2B` BMTmi
Bb � r�bi2 Q7 2p2`vQM2Ƕb iBK2 �M/ `2bQm`+2bX

A i?BMF QM2 mb27mH +Q``2+iBp2 iQ i?Bb T`Q#H2K KB;?i #2 iQ #2�` BM KBM/ :`�Kb+BǶb
/BbiBM+iBQM #2ir22M i`�/BiBQM�H �M/ Q`;�MB+ BMi2HH2+im�Hb UBM/22/- Bi Bb mb27mH iQ
`2�/ J�Q ǳi?`Qm;?Ǵ :`�Kb+B BM i?Bb r�v BM ;2M2`�HVX >BbiQ`B+�HHv- HB#`�`B�Mb
?�p2 �Hr�vb #2HQM;2/ iQ i?2 +H�bb Q7 i`�/BiBQM�H BMi2HH2+im�Hb- BMi2HH2+im�Hb i?�i
i?2 `mHBM; +H�bb }M/b �H`2�/v QM i?2 b+2M2- `2�/v iQ ?2HT DmbiB7v �M/ bmTTQ`i i?2
+mHim`�H �M/ B/2QHQ;B+�H M22/b Q7 i?2 `mHBM; +H�bb Bib2H7 UBX2X Bib ?2;2KQMv Qp2` i?2
bm#�Hi2`M +H�bb2bVX q?�i J�Q Bb +�HHBM; 7Q`- A i?BMF- Bb i?�i i?Qb2 Q7 mb r?Q /Q
K�bb HBM2 rQ`F @ r?Q rQ`F rBi? mb2`b @ Kmbi #2;BM iQ b22 Qm`b2Hp2b �b Q`;�MB+
BMi2HH2+im�Hb- BMi2HH2+im�Hb r?Qb2 `2bTQMbB#BHBiv Bb iQ i?2 Tm#HB+ @ 2bT2+B�HHv Bib
KQbi K�`;BM�HBx2/ K2K#2`b @ `�i?2` i?�M iQ i?2 `mHBM; +H�bbX
ǳh`m2 2M;�;2K2Mi rBi? mb2` +QKKmMBiB2bǴ- iQ Kv KBM/- K2�Mb T`2+Bb2Hv i?Bb
`2+Q;MBiBQM Q7 i?2 +H�bb M�im`2 Q7 i?2 rQ`F i?�i r2 /Q �M/ i?2 +QKKBiK2Mi iQ i?2
M22/b �M/ `2[mB`2K2Mib Q7 Qm` mb2`b `�i?2` i?�M iQ i?2 ?2;2KQMB+ `2[mB`2K2Mib
Q7 i?2 `mHBM; +H�bb �M/ Bib B/2QHQ;vX h?Bb `2[mB`2b- BM K�Mv r�vb- i?2 TQHBiB+�H
2/m+�iBQM Q7 HB#`�`v rQ`F2`b- r?B+? Bb � iQTB+ 7Q` �MQi?2` iBK2c #mi Bi �HbQ `�Bb2b
� [m2biBQM A ?�p2 i`B2/ iQ �//`2bb T`2pBQmbHv QM i?Bb #HQ;, i?2 [m2biBQM Q7 BM
r?�i b2Mb2 i?2 r�Mib �M/ M22/b Q7 mb2` ;`QmTb i?2Kb2Hp2b �`2 T`Q/m+ib Q7 �M/
bmTTQ`i i?2 B/2QHQ;B+�H `2T`Q/m+iBQM Q7 +�TBi�HBbKX
GB#`�`v mb2` 2tT2`B2M+2 /Bb+Qm`b2 i2M/b iQ `2;�`/ mb2` M22/b �b bTQMi�M2Qmb
�M/ 2bb2MiB�H- `�i?2` i?�M +QMbi`m+i2/X h?Bb ;Q2b �;�BMbi i?2 J�`tBbi pB2r
Q7 +mHim`2 �b `2~2+iBM; UBM bQK2 b2Mb2V i?2 7Q`+2b �M/ `2H�iBQMb Q7 T`Q/m+iBQM
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T`2b2Mi BM � bQ+B2iv �i � ;Bp2M KQK2MiX A7 mb2` M22/b �`2 bTQMi�M2Qmb �M/ MQi
+QMbi`m+i2/- i?2M Bi K�F2b b2Mb2 i?�i HB#`�`v mb2` 2tT2`B2M+2 rQ`F M22/ QMHv
?2�`- mM/2`bi�M/- �M/ bmTTQ`i i?2 M22/b Q7 i?2 mb2`b �b 2tT`2bb2/ #v i?Qb2 mb2`bX
"mi B7- QM i?2 Qi?2` ?�M/- mb2` M22/b �`2 +QMbi`m+i2/ �M/ b2`p2 iQ bmTTQ`i i?2
B/2QHQ;B+�H �M/ ?2;2KQMB+ `2[mB`2K2Mib Q7 i?2 `mHBM; +H�bb- i?2M HB#`�`v mb2`
2tT2`B2M+2 rQ`F UBM/22/ �HH HB#`�`v rQ`FV #2+QK2b Km+? KQ`2 +QKTHB+�i2/X
J�Q /Q2bMǶi 2tTHB+BiHv i�HF �#Qmi B/2QHQ;v rBi? `2bT2+i iQ i?2 K�bb HBM2 U�;�BM-
BM i?Bb +�b2 :`�Kb+B Bb � #2ii2` KQ/2H iQ 7QHHQrV- #mi ?2 /Q2b �//`2bb i?2 T`Q#H2K
A ?�p2 B/2MiB}2/ �#Qp2X AM ?Bb pB2r- i?Qb2 Q7 mb rQ`FBM; iQ bmTTQ`i i?2 M22/b Q7
mb2`b Kmbi 2M;�;2 BM 2/m+�iBQM �M/ bQ+B�H DmbiB+2 rQ`F BM Q`/2` iQ bmTTQ`i `2�H
mb2` `2[mB`2K2Mib- `�i?2` i?�M bBKTHv i?2 M22/b Q7 i?2 `mHBM; +H�bbX �;�BM- i?Bb
K�F2b i?2 i�bF bQmM/ bBKTH2` �M/ 2�bB2` i?�M Bi BbX h?Bb Bb BM 7�+i 2ti`2K2Hv
+QKTH2t rQ`F- rBi? K�Mv TBi7�HHb UKQbi Q7 r?B+? BMpQHp2 i?BMFBM; Q7 HB#`�`v
rQ`F rBi? Bib �ii2M/�Mi 2tT2`iBb2 �b bQK2?Qr T`BpBH2;BM; mb rBi? `2bT2+i iQ
i?2 FMQrH2/;2 �M/ /2bB`2b Q7 Qm` mb2`bVX �;�BM- A i?BMF � +Q``2+iBp2 iQ i?Bb iQ
`2+Q;MBx2 i?2 +H�bb TQbBiBQMb Q7 �HH BMpQHp2/X
h?Bb #HQ; TQbi `�Bb2b KQ`2 [m2biBQMb i?�M Bi �Mbr2`b- #mi A i?BMF Bi TQBMib i?2
r�v iQ TQi2MiB�HHv 7`mBi7mH M2r /B`2+iBQMb BM HB#`�`vfmb2` `2H�iBQMb?BT `2b2�`+?-
r?BH2 �HbQ `�BbBM; T`Q#H2K�iB+ B/2�b BM i?2 �`2� Q7 HB#`�`v K�M�;2K2Mi �M/
H2�/2`b?BT- �M/ i?2 +QM+2Ti Q7 #Qm`;2QBb ?2;2KQMv Bib2H7X A rBHH biQT ?2`2- i?2M-
rBi? � }M�H ǳ�/Dmbi2/Ǵ [mQi2 7`QK J�Q,

q2 b?QmH/ ;Q iQ i?2 mb2`b �M/ H2�`M 7`QK i?2K- bvMi?2bBx2 i?2B`
2tT2`B2M+2 BMiQ #2ii2`- �`iB+mH�i2/ T`BM+BTH2b �M/ K2i?Q/b- i?2M /Q
(2/m+�iBQM) �KQM; i?2 mb2`b- �M/ +�HH mTQM i?2K iQ Tmi i?2b2 T`BM@
+BTH2b �M/ K2i?Q/b BMiQ T`�+iB+2 bQ �b iQ bQHp2 i?2B` T`Q#H2Kb �M/
?2HT i?2K �+?B2p2 HB#2`�iBQM �M/ ?�TTBM2bbX UG_"- TX RkNVX

 �HH [mQi�iBQMb 7`QK J�Q �`2 7`QK ǳZmQi�iBQMb 7`QK *?�B`K�M J�Q hb2imM;Ǵ-
("2BDBM;), 6Q`2B;M G�M;m�;2b S`2bb- RNdkX
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.QbiQv2pbFvǶb SQQ` 6QHF

kyRd@yR@yd

.QbiQv2pbFv- 6vQ/Q`X SQQ` 6QHF f h?2 :�K#H2`- i`�MbH�i2/ #v *C >Q;�`i?X
GQM/QM, 1p2`vK�M- RNekX
aBM+2 BiǶb i?2 M2r v2�`- A i?Qm;?i Bi rQmH/ #2 � ;QQ/ TH�M iQ +QKKBi iQ r`BiBM;
� TQbi 7Q` 2�+? #QQF A }MBb? i?Bb v2�`X AǶK � +?`QMB+ H2�p2` Q7 #QQFb mM}MBb?2/-
#mi Qp2` i?2 H�bi +QmTH2 Q7 v2�`b AǶp2 `2�HBx2/ i?�i Dmbi `2�/BM; i?2 #2;BMMBM;
Q7 � #QQF @ 2bT2+B�HHv �b AǶp2 bi�`i2/ `2�/BM; KQ`2 MQM@}+iBQM @ r�b `2�HHv QMHv
;BpBM; K2 � bmT2`}+B�H mM/2`bi�M/BM; Q7 i?2 i?BM;X hrQ #QQFb A `2�/ �HH i?2
r�v i?`Qm;? H�bi v2�` K�/2 K2 `2�HHv 722H ?Qr Km+? A ?�/ #22M KBbbBM; #v
MQi }MBb?BM; #QQFb, CQ?M "2HH�Kv 6Qbi2`Ƕb J�`tǶb 1+QHQ;v �M/ L2BH >�`/BM;Ƕb
KQMmK2Mi�H G2MBMǶb SQHBiB+�H h?Qm;?i @ #Qi? Q7 r?B+? 2M/ mT #2BM; Km+? KQ`2
i?�M i?2 bmK Q7 i?2B` T�`ib #v i?2 2M/X 6Qbi2`Ƕb #QQF BM T�`iB+mH�` `2�HHv M22/b
iQ #2 `2�/ iQ i?2 2M/ BM Q`/2` iQ ;2i i?2 7mHH r2B;?i Q7 ?Bb �`;mK2MiX
qBi? i?�i- i?2M- AǶHH ;2i bi�`i2/ rBi? i?2 #QQF A TB+F2/ mT r?2M A `2im`M2/ 7`QK
p�+�iBQM �#Qmi � r22F �;Q, .QbiQv2pbFvǶb SQQ` 6QHF UR39eVX AǶp2 i`B2/ iQ ;2i
BMiQ i?Bb QM2 #27Q`2- #mi AǶp2 �Hr�vb ;Bp2M mT 7�B`Hv [mB+FHvX .QbiQv2pbFvǶb }`bi
MQp2H- SQQ` 6QHF Bb 2TBbiQH�`v- �M/ �i }`bi ;Bp2b i?2 BKT`2bbBQM i?�i BiǶb ;QBM;
iQ #2 p2`v ir22 �M/ b2MiBK2Mi�HX h?2 }`bi H2ii2`- 7Q` 2t�KTH2- #2;BMb HBF2 i?Bb,

Jv /2�`2bi "�`#�`� �H2tB2pM�- @ >Qr ?�TTv A r�b H�bi MB;?i @ ?Qr
BKK2�bm`�#Hv- ?Qr BKTQbbB#Hv ?�TTv5

AKK2�bm`�#H2 ?�TTBM2bb\ AM .QbiQv2pbFv\ A b?QmH/ ?�p2 FMQrM i?BM;b rQmH/
MQi `2K�BM BM bm+? � bi�i2X h?2 biQ`v Q7 i?2 MQp2H Bb i?BM 2MQm;?, �M �;BM; +BpBH
b2`p�Mi- J�F�` .B2pmb?FBM- ?�b i�F2M Bi BMiQ ?Bb ?2�/ iQ bmTTQ`i @ 2KQiBQM�HHv
�M/ }M�M+B�HHv @ �M BKTQp2`Bb?2/ vQmM; ;B`H r?Q HBp2b BM i?2 #mBH/BM; QTTQbBi2X
h?2v r`Bi2 H2ii2`b iQ 2�+? Qi?2` �M/ b?�`2 bK�HH �KQmMib Q7 KQM2v �b �M/ r?2M
i?2v +QK2 #v BiX >2 `2H�i2b iQ ?2` i?2 i`B�Hb �M/ i`B#mH�iBQMb Q7 ?Bb Q{+2 HB72 �M/
i?2 TQp2`iv@bi`B+F2M /2MBx2Mb Q7 ?Bb i2M2K2Mi #mBH/BM;X a?2 `2K2K#2`b ?2` T�bi-
i?2 r�v b?2 �M/ ?2` KQi?2` r2`2 mb2/ �M/ �#mb2/ #v `2H�iBp2bc QM i?2 /2�i? Q7
?2` KQi?2`- "�`#�`� �H2tB2pM� ?�b +QK2 iQ HBp2 BM i?Bb i2M2K2MiX 1bb2MiB�HHv
i?2 MQp2H i`�+2b i?2b2 irQ +?�`�+i2`b M2;QiB�iBQMb Q7 i?2 HBp2b �M/ +QM/BiBQMb Q7
i?2 p2`v TQQ` BM RNi? +2Mim`v ai S2i2`b#m`;X AM i?2 2M/- "�`#�`� +QMb2Mib iQ
K�``v � K�M b?2 /Q2b MQi HQp2 BM Q`/2` iQ 2b+�T2X
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�b i?BM �b i?2 THQi Bb- i?2 BMi2`2bi HB2b MQi QMHv .QbiQv2pbFvǶb /2i�BH2/ /2b+`BT@
iBQMb Q7 i?2 HBp2b �M/ ?�``QrBM; bBim�iBQMb Q7 i?2 +?�`�+i2`b BM i?2 i2M2K2MibX
AM/22/- i?2 HBpBM; +QM/BiBQMb Q7 i?2 bHmKb Q7 S2i2`b#m`; K�F2 .B+F2MbǶ /2b+`BT@
iBQMb Q7 i?2 TQQ` Q7 GQM/QM b22K TB+im`2b[m2 +�`B+�im`2bX .QbiQv2pbFv- �b
�Hr�vb- Bb 7mHH Q7 +QKT�bbBQM 7Q` i?Bb T2QTH2- �M/ Bi Bb BM i?Bb i?�i A i?BMF i?2
b2+`2i Q7 i?2 MQp2HǶb `2+2TiBQM HB2bX 6Q` SQQ` 6QHF r�b DmbiHv +2H2#`�i2/ 2p2M #2@
7Q`2 Bib Tm#HB+�iBQM #v bm+? 2KBM2Mi +`BiB+b �b L2F`�bQp �M/ "2HBMbFvX AiǶb ?�`/
iQ Dm/;2- 7`QK `2�/BM; i?2 MQp2H �HQM2- [mBi2 r?�i bT�`F2/ i?Bb 2Mi?mbB�bKX
A7 r2 i�F2 i?2 bi�i2 Q7 _mbbB�M HBi2`�im`2 Dmbi T`BQ` iQ SQQ` 6QHF- i?2 H�M/b+�T2
r�b /QKBM�i2/ T`BK�`BHv #v Smb?FBM �M/ :Q;QHX Smb?FBM r�b 2bb2MiB�HHv �M 2TB+
TQ2i Q7 i?2 "v`QM KQ/2 r?Q iQQF �b ?Bb bm#D2+ib MQi i?2 ?2`Q2b �M/ �/p2Mim`2`b
Q7 "v`QM #mi `2�H _mbbB�M T2QTH2 UHBF2 1m;2M2 PM2;BM �M/ h�iB�M�VX �i QM2
TQBMi BM i?2 MQp2H- .B2pmb?FBM @ .QbiQv2pbFvǶb bi�M/@BM @ bBM;b i?2 T`�Bb2b Q7
Smb?FBMǶb h�H2b Q7 "2HFBM- � +QHH2+iBQM Q7 }p2 b?Q`i biQ`B2b Tm#HBb?2/ BM R3jRX
h?2b2 BMi`Q/m+2/ BMiQ _mbbB�M HBi2`�im`2 biQ`B2b Q7 i?2 TQQ` �M/ /QrMi`Q//2M-
Q`/BM�`v T2QTH2- mMiQm+?2/ #v i?2 _QK�MiB+BbK Q7 Smb?FBMǶb TQ2i`v Q` i?2
;`Qi2b[m2`B2b Q7 :Q;QHǶb }+iBQMX 6Q` :Q;QH @ r?Qb2 Pp2`+Q�i UR39kV T`QpB/2/
i?2 KQ/2H 7Q` .QbiQv2pbFvǶb b2+QM/ LQp2H h?2 .Qm#H2 @ r`Qi2 �#Qmi i?2 ǳHBiiH2
T2QTH2Ǵ Q7 ai S2i2`b#m`; iQQ- #mi ?2 TH�+2/ i?2K BM 7�Mi�biB+ bBim�iBQMb 7�`
`2KQp2/ 7`QK i?2 `2�H HB72 i?�i .QbiQv2pbFv b�r `2~2+i2/ BM Smb?FBMX AM h?2
LQb2 UR3jeV- 7Q` 2t�KTH2- � ai S2i2`b#m`; +BpBH b2`p�Mi r�F2b mT iQ }M/ i?�i
?Bb MQb2 ?�b H27i ?Bb 7�+2 �M/ Bb HBpBM; � HB72 Q7 Bib QrMX .QbiQv2pbFvǶb SQQ` 6QHF
HQQF2/ �i i?2 b�K2 +H�bb �b :Q;QH �M/ Smb?FBM- #mi /2b+`B#2/ i?2B` HBp2b BM �HH
i?2B` b[m�HB/ /2i�BH- rBi? �HH i?2 T�i?Qb �M/ +QKT�bbBQM i?�i .QbiQv2pbFv r�b
+�T�#H2 Q7X Ai r�b i?2 MQp2Hiv Q7 i?Bb �TT`Q�+?- +QmTH2/ rBi? i?2 bi`�B;?i7Q`r�`/
M�``�iBp2 �M/ .QbiQv2pbFvǶb bFBHH- i?�i K�F2b SQQ` 6QHF bQ BKTQ`i�Mi BM i?2
?BbiQ`v Q7 _mbbB�M HBi2`�im`2- 2p2M B7 i?2 biQ`v Bib2H7 b22Kb bHB;?i iQ mb 7`QK i?2
p�Mi�;2 TQBMi Q7 KQ`2 i?�M R8y v2�`b H�i2`X
AM i?Bb b2Mb2- SQQ` 6QHF BM�m;m`�i2b � M2r T2`BQ/ Q7 `2�HBbK BM _mbbB�M HBi2`�im`2-
�M/ ;Bp2b � M2r `2bQM�M+2 iQ � 7�KQmb [mQi2 Q7 .QbiQv2pbFvǶb, ǳq2 ?�p2 �HH
+QK2 Qmi 7`QK mM/2` :Q;QHǶb Pp2`+Q�iǴX �b LBFQH�B �M/`22p r`Bi2b BM i?2
BMi`Q/m+iBQM iQ i?2 2/BiBQM Q7 SQQ` 6QHF i?�i A `2�/,

Ai Bb MQi QMHv i?2 �+FMQrH2/;2K2Mi Q7 � /2#i- #mi �HbQ i?2 /2+H�`�@
iBQM Q7 _mbbB�M HBi2`�im`2Ƕb 2K�M+BT�iBQM 7`QK i?2 ǵbQmHH2bbM2bbǶ Q7
:Q;QH �M/ Q7 ?Bb b+?QQH Q7 r?B+? i?2 MQp2H SQQ` 6QHF Bb i?2 HBi2`�`v
`27mi�iBQMX

S2`bQM�HHv- A 2MDQv2/ SQQ` 6QHF @ BiǶb ?�`/ MQi iQ ;2i +�m;?i mT BM i?2 7Q`imM2b Q7
J�F�` .B2pmb?FBM �M/ "�`#�`� �H2tB2pM� @ #mi Bi r�b �HbQ MB+2 iQ `2�/ � MQp2H Q7
.QbiQv2pFvǶb i?�i r�b Tbv+?QHQ;B+�HHv bi`�B;?i7Q`r�`/X A `2�/ .2KQMb U.2pBHb-
h?2 SQbb2bb2/V H�bi v2�`- �M/ �b 7�b+BM�iBM; �b .QbiQv2pbFvǶb KQ`2 Tbv+?QHQ;B+�H
MQp2Hb �`2- i?2v +�M #2 2t?�mbiBM;X SQQ` 6QHF bi�M/b �b � ;QQ/ `2KBM/2` i?�i
?2 r�b �M 2ti`2K2Hv bFBHH7mH r`Bi2` r?Q +QmH/ r`Bi2 2t+2HH2Mi ǳbi`�B;?i@�?2�/Ǵ
}+iBQM r?2M ?2 /2+B/2/ iQX
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q?�i �HbQ bi`m+F K2- i?Qm;?- Bb ?Qr Km+? i?2 MQp2H Bb �#Qmi #QQFbX AM �//BiBQM
iQ .B2pmb?FBMǶb T`272`2M+2 7Q` Smb?FBM Qp2` :Q;QH- ?2 �M/ "�`#�`� �H2tB2pM�
�`2 +QMbi�MiHv 2t+?�M;BM; #QQFb- �M/ QM2 Q7 .B2pmb?FBMǶb �+[m�BMi�M+2b Bb i?2
�mi?Q` Q7 TQTmH�` }+iBQM BM i?2 S�mH .2 EQ+F KQ/2 U�HHQrBM; .Qbi2v2pbFv iQ
T�biB+?2 i?2 bivH2 rBi? /2p�bi�iBM; 2z2+iVX h?2`2 Bb �HbQ �M 2TBbQ/2 7`QK "�`#�`�
�H2tB2pM�Ƕb T�bi r?B+? im`Mb QM i?2 Tm`+?�b2 Q7 � +QKTH2i2 b2i Q7 Smb?FBM �b �
;B7iX "QQFb @ #Qi? �b MQp2Hb �M/ �b T?vbB+�H- K�i2`B�H Q#D2+ib @ TQTmH�i2 SQQ`
6QHF Dmbi �b Km+? �b i?2 +?�`�+i2`b /QX h?Bb- A i?BMF- bT2�Fb iQ .QbiQv2pbFvǶb
QrM +QM+2`M 7Q` #QQFb- i?2 BKTQ`i�M+2 ?2 TH�+2b QM `2�/BM; �M/ r`BiBM; �b
r2HH �b i?2 T?vbB+�HBiv Q7 Tm#HBb?BM;X h?Bb T`QpB/2b � `27`2b?BM; #`2�F 7`QK
i?2 b[m�HQ` Q7 i?2 MQp2H @ MQ K�ii2` ?Qr #�/ i?BM;b ;2i- �HH Q7 .QbiQv2pbFvǶb
+?�`�+i2`b +QMiBMm2 iQ `2�/X

h?2 MQp2H TQ`i`�v�H Q7 i?2 `2�H HBp2b Q7 `2�H T2QTH2- BM i?Bb +�b2 i?2 TQQ` �M/
K�`;BM�HBx2/- TH�+2b SQQ` 6QHF BM i?2 i`�/BiBQM Q7 i?Qb2 #QQFb r?B+? 2tTQb2 i?2
BM?mK�M +QM/BiBQMb iQ r?B+? p�`BQmb ;`QmTb ?�p2 ?BbiQ`B+�HHv #22M +QM/2KM2/X
hm`;2M2pǶb >mMibK�MǶb aF2i+?2b 2tTQb2/ i?2 THB;?i Q7 i?2 _mbbB�M b2`7b iQ bm+?
�M 2ti2Mi i?�i i?2 #QQF Bb +`2/Bi2/ rBi? ?2HTBM; +QMpBM+2 hb�` �H2Fb�M/` AA iQ
2K�M+BT�i2 i?2 b2`7bX aBKBH�`Hv- #QQFb HBF2 _�HT? 1HHBbQMǶb AMpBbB#H2 J�M `2+Qp2`
�M/ 2tT`2bb i?2 HQbi Q` `2T`2bb2/ ?mK�MBiv Q7 �M QTT`2bb2/ ;`QmT- K�FBM; Bi @
QM2 ?QT2b @ MQ HQM;2` TQbbB#H2 iQ B;MQ`2 i?2 ?mK�MBiv Q7 i?Qb2 r?QK i?2 `mHBM;
+H�bb2b +QMbB/2` MQi ?mK�MX S�QHQ 6`2B`2- BM ?Bb S2/�;Q;v Q7 >QT2- r`Bi2b i?�i
ǳr?BH2 #Qi? ?mK�MBx�iBQM �M/ /2?mK�MBx�iBQM �`2 `2�Hv �Hi2`M�iBp2b- QMHv i?2
}`bi Bb i?2 T2QTH2Ƕb pQ+�iBQMǴX >2 �`;m2b i?�i ǳ/2?mK�MBx�iBQMǴ ?�b M2p2` #22M
i?2 T`QD2+i Q` pQ+�iBQM Q7 � bQ+B2iv- i?Qm;? A i?BMF i?�i .QbiQv2pbFv �M/ @ 7Q`
2t�KTH2 @ C�K2b "�H/rBM KB;?i /Bb�;`22X
h?2 bi`�M;2 i?BM; �#Qmi .QbiQv2pbFv- i?2 i?BM; i?�i K�`Fb ?Bb H�i2`- KQ`2
Tbv+?QHQ;B+�H �M/ pBbBQM�`v MQp2Hb �b r2HH �b ?Bb }`bi- Bb i?2 bi`�M;2 H�+F Q7
�Mvr?2`2 iQ TH�+2 i?2 #H�K2X 6`2B`2 ;Q2b QM iQ b�v i?�i ǳ/2?mK�MBx�iBQMĘ
K�`Fb MQi QMHv i?Qb2 r?Qb2 ?mK�MBiv ?�b #22M biQH2M- #mi �HbQ Ui?Qm;? BM �
/Bz2`2Mi r�vV i?Qb2 r?Q ?�p2 biQH2M BiǴ- �M/ A i?BMF i?Bb Bb �HbQ � i?2K2 Q7
"�H/rBMǶbX "mi 7Q` #Qi? 6`2B`2 �M/ "�H/rBM Bi Bb +H2�` r?Q i?2 QTT`2bbQ` BbX 6Q`
.QbiQv2pbFv i?Bb Bb M2p2` +H2�`X 1p2M BM i?2 7�KQmb :`�M/ AM[mBbBiQ` +?�Ti2`
7`QK h?2 "`Qi?2`b E�`�K�xQp- i?2 2pBH Bb bQK2?Qr /BbT2`b2/- /BbbBT�i2/- �b B7
2pBH 2tBbib- �M/ 2pBH T2QTH2 2tBbi- #mi i?2b2 i?BM;b �`2 bQK2?Qr K2`2Hv +QMiBM;2Mi-
i�M;2MiB�H iQ i?2 QTT`2bbBp2 +QM/BiBQMb BM r?B+? T2QTH2 HBp2X
AǶK i2KTi2/ iQ i?BMF i?�i A bBKTHv /QMǶi 7mHHv mM/2`bi�M/ .QbiQv2pbFv v2iX Ai
K�v #2 i?�i AǶK r`QM;- �M/ i?2`2 BbMǶi bQK2 i`�Mb+2M/2Mi B/2� #2?BM/ �HH i?2
K�MB72bi�iBQMb ?2 H27i #2?BM/- #mi A ?QT2 i?�i BbMǶi i?2 +�b2X .QbiQv2pbFvǶb
rQ`F Bb iQQ bB;MB}+�Mi MQi iQ +QMi`B#mi2 �i H2�bi iQ bQK2 2ti2Mi iQ � T`QD2+i
Q7 ?mK�MBx�iBQMX AM/22/- .QbiQv2pbFv ?BKb2H7 #2HB2p2/ i?�i i?�i r�b T`2+Bb2Hv
r?�i ?Bb rQ`F r�b 7Q`X Ai `2K�BMb iQ #2 b22M- 7`QK Kv T2`bT2+iBp2 �i H2�bi-
r?2i?2` i?�i ?QT2 rBHH #2 #Q`M QmiX
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"�H/rBMǶb h?2 6B`2 L2ti hBK2

kyRd@yR@Rd

"�H/rBM- C�K2bX h?2 6B`2 L2ti hBK2X L2r uQ`F, oBMi�;2- RNejX
_2+2MiHv- BM � 6�+2#QQF 2t+?�M;2 UQM TQHBiB+b- Q7 +Qm`b2V- bQK2QM2 r�b `B/B+mH2/
�b � HB#2`�H 7Q` +�HHBM; �MQi?2` T2`bQM ǳmMFBM/Ǵ- �M/ A i?BMF i?2`2 Bb bQK2i?BM;
iQ i?BbX hQ Kv KBM/ HB#2`�Hb- Dmbi �b Km+? �b +QMb2`p�iBp2b- ?�p2 i?BM;b i?2v
r�Mi iQ T`2b2`p2 BM i?2 rQ`H/c i?2 rQ`H/ �b Bi Bb- 7mM/�K2Mi�HHv- 2p2M rBi? �HH Bib
7�mHib- Bb � TH�+2 rQ`i? ?QH/BM; QM iQ �M/ rQ`FBM; QM iQ i`v iQ }t BiX 6Q` #Qi?
HB#2`�Hb �M/ +QMb2`p�iBp2b iQQ- i?2b2 2H2K2Mib i?�i i?2v rQmH/ HBF2 iQ T`2b2`p2
�`2 bQK2iBK2b `2�H UBM i?�i i?2v `2�HHv 2tBbi- Q` 2tBbi2/ �i bQK2 TQBMi BM i?2 T�biV-
�M/ bQK2iBK2b bBKTHv }+iBQMb- H2;2M/b U7Q` +QMb2`p�iBp2b- i?Bb KB;?i #2 � H2;2M/
HBF2 i?2 M2p2`2tBbiBM; ǳr?Bi2 M�iBQMǴc 7Q` HB#2`�Hb- i?Bb KB;?i #2 }+iBQM HBF2 i?2
bQ+B�H +QMi`�+iVX A i?BMF i?�i i?Bb [m2biBQM Q7 FBM/M2bb Kmbi 7�HH bQK2r?2`2
BM i?2 HB#2`�H +�KT Q7 i?BM;b Ĝ `2�H Q` MQi Ĝ rQ`i? T`2b2`pBM;- rQ`i? i`vBM; iQ
+mHiBp�i2 BM � rQ`H/ i?�i ?�b #2+QK2- 7Q` p�`BQmb `2�bQMb- T`2/QKBM�MiHv mMFBM/X
LQr- LB2ixb+?2 �H`2�/v 2tTQb2/ i?Bb Kvi? Q7 FBM/M2bb BM i?2 RNi? +2Mim`v- K�F@
BM; Bi � ?�HHK�`F Q7 i?2 ǳbH�p2 KQ`�HBivǴ Q7 r?B+? *?`BbiB�MBiv r�b i?2 �T2tX Ai
b22Kb iQ K2 i?�i "�H/rBM- �KQM; K�Mv Qi?2`b- rQmH/ `2+Q;MBx2 i?Bb +?�`�+i2`@
Bb�iBQM Q7 ǳFBM/M2bbǴ �b � pB`im2 /2bB;M2/ iQ F22T T2QTH2 BM i?2B` TH�+2bX ǳaH�p2Ǵ
7Q` "�H/rBM Bb � KQ`2 +QM+`2i2 Ĝ � KQ`2 ?BbiQ`B+�HHv T`2+Bb2 Ĝ i2`K i?�M Bi Bb
7Q` LB2ixb+?2- #mi vQm +�M `2�/ BM h?2 6B`2 L2ti hBK2 r?2`2 "�H/rBM i?BMFb
FBM/M2bb rBHH ;2i �MvQM2X EBM/M2bb rQmH/ K2�M �++2TiBM; i?2 HBKBib i?�i q?Bi2
bQ+B2iv Tmib QM vQm- i?2 ǳTH�+2Ǵ q?Bi2 bQ+B2iv 2tT2+ib vQm iQ FMQrX lMFBM/M2bb
Bb � `2[mB`2K2Mi 7Q` K�BMi�BMBM; vQm` b2H7@`2bT2+i BM � rQ`H/ i?�i Bb Ĝ �i 2p2`v
KQK2Mi Ĝ �ii2KTiBM; iQ +QMpBM+2 vQm Q7 vQm` rQ`i?H2bbM2bbX h?2 FBM/ Q7 bQ+B�H
+?�M;2 "�H/rBM +�HHb 7Q`- ?QT2b 7Q`- `2[mB`2b mMFBM/M2bb QM i?2 T�`i Q7 "H�+Fb
iQr�`/b q?Bi2bX AM Bib TH�+2 Ĝ 7Q` "�H/rBMǶb #QQF Bb- BM 7�+i- 7mHH Q7 pB`im2 B7 MQi
Q7 FBM/M2bb Ĝ Bb i?2 pB`im2 Q7 ?mK�MBx�iBQM- #mi "�H/rBM `2+Q;MBx2b i?�i BM �
bQ+B2iv 7QmM/2/ QM- M22/BM; UBM � /22T Tbv+?QHQ;B+�H b2Mb2V- b22BM; "H�+F T2QTH2
�b MQM@?mK�M- MQ QM2 Bb ;QBM; iQ ;`�Mi ?mK�MBiv iQ "H�+Fbc Bi +�M QMHv #2 rQM
i?`Qm;? bi`m;;H2- i?�i Bb- i?`Qm;? mMFBM/M2bbX
�M/ A i?BMF i?Bb 7Q+mb QM bQK2i?BM; Qi?2` i?�M FBM/M2bb- i?Bb 7Q+mb QM � #`Q�/2`
Ĝ i2H2QHQ;B+�H- T2`?�Tb �TQ+�HvTiB+ Ĝ b2Mb2 Q7 ?mK�MBx�iBQM �HHQrb "�H/rBM iQ #2
KQ`2 mM/2`bi�M/BM;X EBM/M2bb `2[mB`2b b2H7@+2MbQ`b?BT BM Q`/2` iQ bT�`2 722HBM;b-
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#mi "�H/rBMǶb mM~BM+?BM; TQ`i`�v�H MQi QMHv Q7 ?Bb QrM +?BH/?QQ/ �M/ vQmi?
BM >�`H2K- #mi Q7 i?2 L�iBQM Q7 AbH�K- �M/ i?2 +QKTHB+�i2/ Ui?Qm;? BM i?2 2M/
[mBi2 bBKTH2V /vM�KB+ Q7 q?Bi2 ;mBHi �M/ q?Bi2 bmT2`BQ`Biv- Bb �Hr�vb iBM;2/ Ĝ
�b i?2b2 i?BM;b �`2- 7Q` 2t�KTH2- BM .QbiQv2pbFv Ĝ rBi? � 7Q`;Bp2M2bb- � +?�`Biv
i?�i ;Q2b #2vQM/ i?2 bBKTHBbiB+ pB`im2b Q7 i?2 *?`BbiB�M U#Qi? "�H/rBM �M/
.QbiQv2pbFv ?�/ +QKTHB+�i2/ `2H�iBQMb?BTb rBi? *?`BbiB�MBivV- �M/ ?�b H2bb BM
+QKKQM rBi? ǳHQp2 i?v M2B;?#Qm` �b i?vb2H7Ǵ i?�M rBi? r?�i A i?BMF Bb � KQ`2
bm#iH2 i2�+?BM; Q7 C2bmbǶ, ǳHQp2 i?v 2M2KvǴX 6Q` Bi Bb mMFBM/ iQ +�HH bQK2QM2 �M
2M2Kv Ĝ �`2 r2 MQi �HH 7`B2M/b �M/ M2B;?#Qm`b\ hQ +�HH bQK2QM2 �M 2M2Kv Bb iQ
`2+Q;MBx2 bQK2 bi`m;;H2 #2ir22M vQm- bQK2 bi`B72 i?�i rQmH/ Ĝ BM i?2 mbm�H r�v
Q7 i?BM;b Ĝ #2 mM#`B/;2�#H2- iQ +�HH Qmi i?2 Qi?2`Ƕb rB+F2/M2bb Q` BMB[mBiv- iQ
i2HH Bi HBF2 Bi BbX aQK2QM2 r?Q b�vb r2 �`2 �HH M2B;?#Qm`b Bb 2Bi?2` M�śp2 Q` HvBM;-
�M/ BM �Mv 2p2Mi- HQpBM; QM2Ƕb M2B;?#Qm` Bb 2�bv Ĝ i?2 rQ`H/ /Q2b MQi +?�M;2
#2+�mb2 r2 HQp2 Qm` M2B;?#Qm`bX "mi i?2 rQ`H/ /Q2b +?�M;2 B7 Ĝ �M/ i?Bb Bb i?2
KQ`2 `�/B+�H T`QTQbBiBQM Q7 *?`Bbi Ĝ r2 +�M HQp2 Qm` 2M2KB2bX
�M/ "�H/rBM /Q2b r�Mi i?2 rQ`H/ iQ +?�M;2- #mi MQi Ĝ �b .QbiQv2pbFv /Q2b
Ĝ 7Q` Bi iQ ;Q #�+Fr�`/X .QbiQv2pbFv #2HB2p2b BM � rQ`H/ #27Q`2 HB#2`�HBbK-
#27Q`2 �i?2BbK �M/ bQ+B�HBbK- � rQ`H/ r?2`2 T2QTH2 MQi QMHv �++2Ti #mi HQp2
i?2 TH�+2b :Q/ ?�b b2i 7Q` i?2K BM bQ+B2iv- �M/ #2+�mb2 Q7 i?Bb bQ+B2iv Bb �
?�`KQMBQmb r?QH2- 7mH}HHBM; :Q/Ƕb TH�MX "�H/rBM /Q2bMǶi r�Mi iQ ;Q #�+Fr�`/c
#�+Fr�`/ 7Q` "H�+F T2QTH2 K2�Mb bH�p2`v QM+2 KQ`2- bH�p2`v Q7 i?�i +QM+`2i2
FBM/ i?�i r2B;?b QM �K2`B+�M ?BbiQ`v HBF2 �M 2t2+miBQM2`Ƕb ?QQ/X "�H/rBM Bb MQ
HB#2`�H #2+�mb2 ?2 `2+Q;MBx2b i?�i 7Q` i?2 rQ`H/ iQ +?�M;2- 7Q` bQ+B2iv iQ #2 UQM2
?QT2bV BKT`Qp2/- 2p2M i?2 ;QQ/ i?BM;b �#Qmi i?2 rQ`H/ r2 ?�p2 MQr Kmbi #2
/2bi`Qv2/X q?Bi2 b2MbB#BHBiB2b Kmbi #2 TBiBH2bbHv �ii�+F2/ 7Q` q?Bi2 bmT2`BQ`Biv
iQ #2 /BbK�MiH2/X
�M/ Bi Bb i?Bb- A i?BMF- i?2 TBiBH2bb M22/ 7Q` i?2 +m``2Mi bB+F rQ`H/ iQ /B2 +QmTH2/
rBi? � T`Q7QmM/ �M/ BMi2HHB;2Mi ?mK�MBbK- i?�i K�F2b "�H/rBM bQ BKTQ`i�Mi
MQi QMHv 7Q` �K2`B+�M +mHim`2- #mi 7Q` ?mK�M +mHim`2X GBF2 .QbiQv2pbFv- i?2`2
K�v #2 Km+? i?�i QM2 KB;?i /Bb�;`22 rBi? Ĝ T2`?�Tb 2p2M /22THv /Bb�;`22 rBi?
Ĝ #mi QM2 Kmbi 7�+2 mT iQ ?Bb rQ`F rBi? QT2M 2v2bX h�FBM; FBM/M2bb �b � pB`im2
BM �M/ Q7 Bib2H7- bQK2i?BM; iQ #2 �/?2`2/ iQ #HBM/Hv- K2�Mb +HQbBM; QM2Ƕb 2v2b iQ
i?2 mMFBM/ i?BM;b i?�i "�H/rBM �M/ .QbiQv2pbFv �M/ Qi?2`b ?�p2 iQ b�vX
h?Bb Bb r?�i 2H2p�i2b h?2 6B`2 L2ti hBK2 �#Qp2 i?2 T�`iB+mH�` bQ+B�H �M/ ?BbiQ`@
B+�H KQK2Mi 7Q` r?B+? Bi r�b r`Bii2MX Ai Bb BKTQ`i�Mi- Q#pBQmbHv- iQ �Hr�vb #2�`
BM KBM/ i?2 +QM+`2i2 bBim�iBQM "�H/rBM Bb i�HFBM; �#Qmi- i?2 7Q`+2b Q7 �K2`B@
+�M �M/ qQ`H/ ?BbiQ`v i?�i �`2 biBHH rBi? mb U�b Bb KQ`2 Q#pBQmb iQ mb iQ/�v
i?�M T2`?�Tb 2p2M R8 v2�`b �;QVX Ai ;Bp2b h?2 6B`2 L2ti hBK2 �M mM/Q;K�iB+
[m�HBiv i?�i /2K�M/b �ii2MiBQM �M/ � bvKT�i?2iB+ `2�/BM;- �M/ Bi �HHQrb 7Q` �
#`Q�/2MBM; Qmi Q7 "�H/rBMǶb BKK2/B�i2 +QM+2`Mb iQ i?2 rB/2` }2H/ Q7 `�/B+�H
TQHBiB+b Bib2H7X h?2 6�+2#QQF 2t+?�M;2 `272``2/ iQ �#Qp2 r�b i?2 bBHHB2bi- KQbi
+?BH/Bb? `2?�b? Q7 H27i@rBM; bi2`2QivT2b- i?2 FBM/ Q7 i?BM; i?�i im`Mb T2QTH2 Qz
Q7 TQHBiB+b UH27i Q` `B;?iV- �M/ Bb mMrQ`i?v Q7 i?2 FBM/ Q7 bQ#2`- b2`BQmb- ?mK�MBbi-
+QMbB/2`�iBQM i?�i i?BMFBM; �#Qmi i?2b2 Bbbm2b `2[mB`2b Q7 mbX

k



A i?Qm;?i HQM; �M/ ?�`/ �#Qmi r?2i?2` iQ TQbi i?BbX AM i?2 }`bi TH�+2- i?2`2Ƕb
i?2 [m2biBQM Q7 r?2i?2` A b?QmH/ #2 +QKK2MiBM; �i �HH QM "�H/rBMǶb #QQFX h?2
b2+QM/ [m2biBQM Bb iQ r?�i 2ti2Mi �M 2t?Q`i�iBQM �;�BMbi FBM/M2bb �+im�HHv }ib
rBi? ?Qr A i?BMF A �M/ Qi?2` T2QTH2 b?QmH/ #2?�p2X AM i?2 /�vb 7QHHQrBM;
i?2 ǳM�xB TmM+?BM;Ǵ Q7 _B+?�`/ aT2M+2`- i?Bb [m2biBQM ?�b +QK2 mT �;�BM �M/
�;�BMX 6Q` K2- � HB72HQM; +QKKBiK2Mi iQ T�+B}bK ?�b `2+2MiHv bi�`i2/ iQ b22K
KQ`2 �M/ KQ`2 b?�FvX AM .QK2MB+Q GQbm`/QǶb #QQF QM LQMpBQH2M+2- ?2 �`;m2b
i?�i ǳMQMpBQH2M+2Ǵ Bb �Hr�vb ?2H/ mT �b �M B/2�H iQ r?B+? QTT`2bb2/ T2QTH2 �`2
2tT2+i2/ iQ +QM7Q`K- /2bTBi2 i?2 7�+i i?�i QTT`2bbBQM ?�b �Hr�vb /2�Hi pBQH2M+2
iQ i?2KX A i?BMF @ ;QBM; #�+F iQ i?2 2t�KTH2 Q7 C2bmb �;�BM @ r2 Kmbi ?�p2 HQp2
BM Q`/2` 7Q` i?2 rQ`H/ iQ +?�M;2- #mi bQK2iBK2b UQ7i2M\V HQp2 Bb mMFBM/X q2
?�p2 iQ #2 +�`27mH MQi iQ +QM7mb2 i?2 irQX
6BM�HHv- AǶK `2KBM/2/ Q7 � [mQi2 7`QK J�`iBM Gmi?2` EBM; i?�i ?�b #22M K�FBM;
i?2 `QmM/b `2+2MiHv- 7`QK ?Bb G2ii2` 7`QK "B`KBM;?�K C�BH,

A Kmbi K�F2 irQ ?QM2bi +QM72bbBQMb iQ vQm- Kv *?`BbiB�M �M/ C2rBb?
#`Qi?2`bX 6B`bi- A Kmbi +QM72bb i?�i Qp2` i?2 T�bi 72r v2�`b A ?�p2
#22M ;`�p2Hv /Bb�TTQBMi2/ rBi? i?2 r?Bi2 KQ/2`�i2X A ?�p2 �HKQbi
`2�+?2/ i?2 `2;`2ii�#H2 +QM+HmbBQM i?�i i?2 L2;`QǶb ;`2�i bimK#HBM;
#HQ+F BM ?Bb bi`B/2 iQr�`/ 7`22/QK Bb MQi i?2 q?Bi2 *BiBx2MǶb *QmM+BH
Q` i?2 Em EHmt EH�MM2`- #mi i?2 r?Bi2 KQ/2`�i2- r?Q Bb KQ`2 /2@
pQi2/ iQ ǳQ`/2`Ǵ i?�M iQ DmbiB+2c r?Q T`272`b � M2;�iBp2 T2�+2 r?B+?
Bb i?2 �#b2M+2 Q7 i2MbBQM iQ � TQbBiBp2 T2�+2 r?B+? Bb i?2 T`2b2M+2 Q7
DmbiB+2X

EBM/M2bb Bb i?2 ?�HHK�`F Q7 � M2;�iBp2 T2�+2c r?�i "�H/rBM r`Bi2b �#Qmi BM h?2
6B`2 L2ti hBK2 �`2 i?2 +QM/BiBQMb 7Q` DmbiB+2- � TQbBiBp2 T2�+2X

j



PM2 "B; UGB#`�`vV lMBQM

kyRd@yR@Rd R8,kj

�Hi?Qm;? A r�b M2p2` � K2K#2` Q7 i?2 *�M�/B�M GB#`�`v �bbQ+B�iBQM- A @ �HQM;
rBi? K�Mv Qi?2` T2QTH2 @ ?�/ bQK2 +`BiB+BbKb Q7 BiX PM2 Kv Kv K�BM +QM+2`Mb
r�b i?�i r?BH2 Bi Q{+B�HHv 2M/Q`b2/ BMi2HH2+im�H 7`22/QK- Bib 2M/Q`b2K2Mi ?�/ @
�i H2�bi �b 7�` �b A +QmH/ b22 @ MQ 2z2+i QM i?2 Q`;�MBx�iBQMb i?�i +QKTQb2/ BiX
*�lh Bb �+iBp2 BM i?2 �+�/2KB+ rQ`H/ K�FBM; bm`2 i?�i mMBp2`bBiB2b F2Ti mT i?2B`
2M/b Q7 p�`BQmb #�`;�BMb- �M/ ?�/ � TQr2` iQ b�M+iBQM i?�i *G� M2p2` ?�/- �M/
HBF2Hv M2p2` r�Mi2/X AM i?2 2M/ *G� +�K2 iQ `2T`2b2Mi i?2 HB#`�`v H2�/2`b?BT
+H�bb �M/ i?2 HB#`�`B2b i?�i K�/2 Bi HQQF ;QQ/ �M/ bmTTQ`i2/ Bi }M�M+B�HHvX Ai
r�b- �b r�b TQBMi2/ Qmi � 72r v2�`b �;Q- i?2 *�M�/B�M GB#`�`v �bbQ+B�iBQM- MQi
i?2 *�M�/B�M GB#`�`B�M �bbQ+B�iBQMX Ai r�bMǶi i?2`2 7Q` mbX
PM2 Q7 i?2 bi`�M;2 i?BM;b �#Qmi bBKTHv #2BM; #Q`M Bb i?�i r2 �`2 #Q`M BMiQ �
rQ`H/ i?�i �H`2�/v 2tBbibX Ai Bb i2KTiBM; iQ BK�;BM2 i?�i i?BM;b ?�p2 �Hr�vb
#22M �b i?2v �`2- Q` i?�i i?2 `2�bQM bQK2i?BM; Bb � +2`i�BM r�v Bb #2+�mb2 Q7
bQK2 Q#D2+iBp2 `2�bQMX "mi i?2 bim/v Q7 ?BbiQ`v i2HHb mb i?�i i?Bb Bb `�`2Hv- B7
2p2`- i?2 +�b2X h?BM;b +QK2 iQ #2 Qmi Q7 bi`m;;H2 �M/ �`;mK2Mi �M/ /Bb+Qm`b2-
Qmi Q7 i?2 T�bbBQMb- QTBMBQMb- DmbiB}+�iBQMb- �M/ `2�bQMBM; Q7 i?2 T2QTH2 r?Q
?�TT2M iQ #2 �`QmM/ �M/ BMpQHp2/X h?2b2 T2QTH2 #Qi? b2H7@b2H2+i UT2QTH2 rBi?
BMi2`2bi �M/ �++2bbV �M/ �`2 b2H2+i2/ Q` /2b2H2+i2/ UAǶK i?BMFBM; ?2`2 KQbiHv Q7
T2QTH2 r?Q �`2 2t+Hm/2/ �M/ T`2p2Mi2/ 7`QK T�`iB+BT�iBM;VX q?�i i?Bb b?QmH/
b�v iQ mb- i?Qm;?- Bb i?�i MQi?BM; i?�i 2tBbib iQ/�v Bb b�+`2/X q2 +�M +?�M;2 Bi
�HHX
AM `2�/BM; �#Qmi i?Bb ?BbiQ`v- A +�K2 �+`Qbb �M 2TBbQ/2 BM i?2 HB#`�`v ?BbiQ`v Q7
LQp� a+QiB�- �`QmM/ i?2 iBK2 i?�i *G� �M/ *�M�/B�M HB#`�`B�Mb?BT r2`2 #2BM;
7Q`K�HBx2/X Jm+? Q7 i?2 bi`m;;H2 BM i?Qb2 /�vb r�b �`QmM/ 7Q`KBM; � ǳ+QKKm@
MBiv Q7 BMi2`2biǴ `2+Q;MBx�#H2 iQ i?2 H�#Qm` #Q�`/ Ui?2 b�K2 Bbbm2 biBHH T2`i�BMb
iQ MQM@mMBQMBx2/ HB#`�`v rQ`F2`b iQ/�vVX AM i?2 2M/- i?2 bvbi2K r2 ?�p2 MQr
+�K2 BMiQ #2BM;, KmMB+BT�H mMBQMb 7Q` Tm#HB+ HB#`�`B�Mb- �+�/2KB+ �bbQ+B�iBQMb
Ur?2i?2` mMBQMb Q` MQiV 7Q` �+�/2KB+ HB#`�`B�Mb- �b r2HH �b bQK2 QmiHB2`bX hvT@
B+�HHv- Tm#HB+ HB#`�`B�Mb �`2 BM+Hm/2/ BM � KmMB+BT�H mMBQM �HQM;bB/2 Qi?2` +Biv
rQ`F2`b- r?BH2 �+�/2KB+ HB#`�`B�Mb �`2 bQK2iBK2b HmKT2/ BM rBi? 7�+mHiv- bQK2@
iBK2b MQiX LQr- Bi KB;?i #2 TQHBiB+ iQ �`;m2 � +QKKmMBiv Q7 BMi2`2bi #2ir22M
�+�/2KB+ HB#`�`B�Mb �M/ 7�+mHiv K2K#2`b- #mi BiǶb � bi`2i+? iQ �`;m2 +QKKmMBiv

R



Q7 BMi2`2bi #2ir22M Tm#HB+ HB#`�`B�Mb �M/ Qi?2` +Biv rQ`F2`bX U�M/ r2 FMQr 7`QK
2tT2`B2M+2 ?Qr 7`�;BH2 i?2 +QHH2;B�HBiv #2ir22M 7�+mHiv �M/ HB#`�`B�Mb +�M #2VX AM
�//BiBQM- HB#`�`v rQ`F2`b r?Q �`2 MQi `2+Q;MBx2/ �b HB#`�`B�Mb �`2 ivTB+�HHv BM
Qi?2` mMBQMb- HmKT2/ BM rBi? Qi?2` b2+iQ`bX h?2 ǳ+QKKmMBiv Q7 BMi2`2biǴ i?�i
�TTHB2/ @ QM2 �bbmK2 @ �KQM; HB#`�`v rQ`F2`b �b � r?QH2 Bb bTHBMi2`2/ �KQM; p�`@
BQmb mMBQMb �M/ �bbQ+B�iBQMb UQ` �`2 +QKTH2i2Hv mMT`Qi2+i2/V �M/ TH�+2/ �KQM;
Qi?2` +QMbiBim2M+B2b rBi? Qi?2` BMi2`2bibX A ?�p2MǶi K2MiBQM2/ i?2 *G� BM i?Bb
7`�K2rQ`F #2+�mb2 iQ Kv KBM/ i?2 *G� /B/MǶi `2�HHv }i BM ?2`2 �i �HHX
�b i?Bb KQ/2H r�b +QKBM; BMiQ #2BM;- �Hi2`M�iBp2b r2`2 T`QTQb2/ BM p�`BQmb
TH�+2bX AM RNdj- � /2#�i2 Qp2` i?2 T`QT2` 7Q`K Q7 Q`;�MBx�iBQM- 2bT2+B�HHv �b
Bi T2`i�BM2/ iQ i?2 ;m�`�Mi22 Q7 �+�/2KB+ Q` 7�+mHiv bi�imb �M/ i2Mm`2- iQQF
TH�+2 BM LQp� a+QiB�- r?2`2 p�`BQmb KQ/2Hb Q7 Q`;�MBx�iBQM r2`2 T`QTQb2/X PM2
Q7 i?2 KQbi BMi2`2biBM;- iQ Kv KBM/- Bb i?2 T`QTQb�H Q7 � T`QpBM+2@rB/2 mMBQM
Q7 HB#`�`B�MbX _mi? >�7M2`- ai J�`vǶb lMBp2`bBivǶb +?B27 HB#`�`B�M �i i?2 iBK2-
�`;m2/ i?�i

HB#`�`B�Mb rQmH/ #2 #2ii2` b2`p2/ #v 7Q`KBM; � T`QpBM+B�H mMBQM BM+Hm@
bBp2 Q7 �HH HB#`�`B�Mb rBi? � 7Q`K Q7 HB#`�`B�M bi�imb �FBM iQ �+�/2KB+
bi�imb #mi 7Q+mb2/ QM +QM/BiBQMb Q7 rQ`F �M/ T`QKQiBQM bT2+B}+ iQ
i?2 T`Q72bbBQMX

C�+Q#b- G2QM�X ǳ�+�/2KB+ ai�imb 7Q` *�M�/B�M �+�/2KB+ GB#`�`B�Mb, � "`B27
>BbiQ`vǴ- BM AM aQHB/�`Biv, �+�/2KB+ GB#`�`B�M G�#Qm` �+iBpBbK �M/ lMBQM
S�`iB+BT�iBQM BM *�M�/�- 2/Bi2/ #v C2MMB72` .2FF2` �M/ J�`v E�M/BmF- GB#`�`v
CmB+2 S`2bb- kyR8- TX kdX
h?Bb T`QTQb�H r�b BM +QMi`�bi iQ i?2 B/2� i?�i �+�/2KB+ HB#`�`B�Mb b?QmH/ 7Q`K �
+QKKmMBiv Q7 BMi2`2bi rBi?BM i?2 �+�/2KB+ +QKKmMBiv U`�i?2` i?�M i?2 HB#`�`B@
�Mb?BTV +QKKmMBiv- BM r?B+? +�b2 r�;2b- 2p�Hm�iBQMf�bb2bbK2Mi- �M/ T`QKQiBQM
rQmH/ 7�HH mM/2` �+�/2KB+ MQ`Kb �M/ T`Q+2/m`2b @ 2bb2MiB�HHv- i?2 bvbi2K r2
?�p2 iQ/�vX Uq2HH- bQ`i Q7 @ BiǶb #2+QK2 +H2�` iQ K2 ?Qr p�biHv /Bz2`2Mi 2p2`v
mMBp2`bBiv Bb BM i2`Kb Q7 i?2 TQHB+B2b �M/ T`Q+2/m`2b ;Qp2`MBM; i?2B` HB#`�`B�MbVX
q?�i � 7�b+BM�iBM; B/2�X q?�i B7- BMbi2�/ Q7 i?2 +m``2Mi bTHBMi2`BM; Q7 i?2
+QKKmMBiv Q7 BMi2`2bib- r2 7Q`K2/ BMbi2�/ � M�iBQMrB/2 mMBQM Q7 HB#`�`v rQ`F2`b-
QM2 r?B+? r�b �#H2 iQ i�F2 Qp2` �M/ /2+B/2 7Q` Bib2H7 ?Qr HB#`�`v rQ`F2`b Qm;?i
iQ #2 ;Qp2`M2/- QM2 r?B+? ?�/ i?2 i22i? iQ b�M+iBQM �Mv BMi2`72`2M+2 BM i?2
BMi2HH2+im�H 7`22/QK Q7 HB#`�`v rQ`F2`b- QM2 r?B+? +QmH/ +�HH � M�iBQMrB/2 bi`BF2-
`�i?2` i?�M i?2 BbQH�i2/ H�#Qm` �+iBQMb HB#`�`v rQ`F2`b +m``2MiHv ?�p2 iQ };?i\
LQr i?�i i?2 *G� Bb MQ KQ`2 �M/ ?�b #22M `2TH�+2/ #v i?2 *�M�/B�M 62/2`�iBQM
Q7 GB#`�`v �bbQ+B�iBQMb- i?2 �K#B;mBiv Q7 i?2 *G�Ƕb TQbBiBQM ?�b #22M `2KQp2/,
i?2 62/2`�iBQM Bb K�/2 mT Q7 �bbQ+B�iBQMb- MQi HB#`�`B�MbX h?Bb H2�p2b i?2 ;`QmM/
7`22 7Q` � /Bz2`2Mi Q`;�MBx�iBQM @ QM2 rBi? bQK2 i22i? @ i?�i `2T`2b2Mi i?2
BMi2`2bib Q7 HB#`�`v rQ`F2`bX U�M/ H2i K2 #2 +H2�`- i?Bb rQmH/ MQi #2 � ǳHB#`�`B�MǴ
mMBQM- i?Bb rQmH/ #2 � mMBQM 7Q` �HH HB#`�`v rQ`F2`bVX
h?Bb B/2� BMBiB�HHv Q++m``2/ iQ K2 BM i?2 +QMi2ti Q7 BMi2HH2+im�H 7`22/QK- �M/

k



i?2 bBim�iBQM BM r?B+? Tm#HB+ HB#`�`B�Mb }M/ i?2Kb2Hp2b mM�#H2 iQ /Bb+mbb Bbbm2b
Q7 BKTQ`i�M+2 iQ i?2K- Q` Bbbm2b i?�i i?2 r?QH2 }2H/ Bb /Bb+mbbBM;- #2+�mb2
i?2v /QMǶi TQbb2bb ǳ�+�/2KB+ 7`22/QKǴ Ui?Bb �TTHB2b iQQ- Q7 +Qm`b2- iQ HB#`�`v
i2+?MB+B�Mb �M/ Qi?2` ǳMQM@T`Q72bbBQM�HǴ HB#`�`v rQ`F2`bVX � M�iBQMrB/2 HB#`�`v
mMBQM +QmH/ 2M7Q`+2 �M BMi2HH2+im�H 7`22/QK +H�mb2 BM �HH HB#`�`v +QMi`�+ib BM
i?2 b�K2 r�v i?�i � 7�+mHiv �bbQ+B�iBQM U�M/ 2X;X *�lhV +�M 2Mbm`2 �+�/2KB+
7`22/QK BM +�b2b r?2`2 Bi ?�b #22M �#`Q;�i2/X
A ?�p2 MQ B/2� r?�i i?Bb PM2 "B; lMBQM KB;?i HQQF HBF2- #mi i?2 AM/mbi`B�H
qQ`F2`b Q7 i?2 qQ`H/ KB;?i #2 � ;QQ/ KQ/2H iQ BMp2biB;�i2X A �HbQ /QMǶi FMQr
r?�i rQmH/ #2 `2[mB`2/ BM Q`/2` iQ BKTH2K2Mi BiX "mi A /Q FMQr- 7`QK `2�/BM;
HB#`�`v ?BbiQ`v- i?�i i?2b2 i?BM;b @ �b +QMi2MiBQmb �b i?2v K�v #2 @ +�M #2
BKTH2K2Mi2/- +�M #2 KQ/B}2/ �7i2` i?2v �`2 BKTH2K2Mi2/- #mi i?2 }`bi bi2T Bb
iQ bi�`i i?2 +QMp2`b�iBQMX
AǶK �HbQ �r�`2 i?�i i?2`2 rBHH #2 ~�rb- +QMbi`�BMib- �M/ Q#D2+iBQMb iQ i?Bb B/2�X
"mi BiǶb rQ`i? `�BbBM;- A i?BMF- 7Q` �HH i?�iX

j



q2BHǶb TQHBiB+�H T�`iB2b �M/ SE.Ƕb H�bi BMi2`pB2r

kyRd@yR@kd

q2BH- aBKQM2X PM i?2 �#QHBiBQM Q7 �HH SQHBiB+�H S�`iB2b- L2r uQ`F, Lu_"- kyR9X
.B+F- S?BHBT EX h?2 G�bi AMi2`pB2r �M/ Pi?2` *QMp2`b�iBQMb- L2r uQ`F,
J2HpBHH2 >Qmb2- kyR8X
h?2`2 �`2 K�Mv r�vb i?�i #QQFb +�M `2bQM�i2 rBi? � `2�/2`- �M/ KQbi Q7 i?2K-
A i?BMF �`2 bBim�iBQM�H Ĝ `2�/BM; i?2 `B;?i #QQF �i i?2 `B;?i iBK2X A `2�/ #Qi?
Q7 i?2b2 bHBK pQHmK2b BM � +QmTH2 Q7 /�vb H�bi r22F �M/ i?2v 2�+? `2bQM�i2/
/Bz2`2MiHv 7Q` K2X h?2 aBKQM2 q2BH 2bb�v r�b QM2 Q7 i?Qb2 #QQFb i?�i b22Kb
iQ +H2�`Hv 7Q`KmH�i2 bQK2i?BM; vQmǶp2 #22M i?BMFBM; Q7 7Q` bQK2 iBK2- #mi ?�p2
M2p2` `2�HHv #22M �#H2 iQ 2tT`2bbX h?2 `2bQM�M+2 BM i?Bb +�b2 Bb � FBM/ Q7 `2+Q;@
MBiBQM Q7 i?2 i`mi? +QMi�BM2/ BM i?2 #QQF- � `2+Q;MBiBQM #�b2/ QM +QM}`K�iBQM
Uv2b- � +QM}`K�iBQM #B�b- B7 vQm HBF2VX h?Bb r�b �Hr�vb Kv 2tT2`B2M+2 rBi?
LB2ixb+?2X
LQr- A ?�p2MǶi pQi2/ BM �M 2H2+iBQM bBM+2 Ĝ A i?BMF Ĝ i?2 RNN8 J�MBiQ#� S`QpBM@
+B�H 1H2+iBQM- r?2M A r�b R3X AiǶb MQi #2+�mb2 A i?BMF ǳKv T�`ivǴ Bb ;m�`�Mi22/
iQ rBM Q` #2+�mb2 AǶK H�xv Ĝ BiǶb #2+�mb2 A �+iBp2Hv i?BMF 2H2+iQ`�H TQHBiB+b /Bb@
i`�+i 7`QK i?2 `2�H K2+?�MBbKb Q7 TQr2` BM � +�TBi�HBbi bQ+B2ivX h?2 KmHiB@T�`iv
bvbi2K Q7 *�M�/� Bb MQ #2ii2` i?�M i?2 irQ@T�`iv bvbi2K Q7 i?2 la Q` i?2
QM2@T�`iv bvbi2K Q7 *?BM�- #2+�mb2 i?2 KQ/2 Q7 T`Q/m+iBQM �M/ i?2 `2H�iBQMb
Q7 /QKBM�M+2 �M/ QTT`2bbBQM- Q7 T�i`QM�;2 �M/ BM~m2M+2- �`2 BM/2T2M/2Mi Q7
i?2 K2+?�MBbKb Q7 T�`HB�K2Mi- +QM;`2bb Q` T`2bB/2M+vX hQ K2- TQHBiB+�H T�`iB2b
�M/ i?2 b?2M�MB;�Mb Q7 r?�i r2 +�HH ǳTQHBiB+bǴ �`2 KQbiHv B``2H2p�MiX 6Q` q2BH-
?Qr2p2`- TQHBiB+�H T�`iB2b Ĝ r?BH2 MQi ;QQ/ Ĝ �`2 MQi ?�`KH2bb 2Bi?2`- i?2v �`2
�+iBp2Hv #�/X �M/ b?2 #�b2b i?Bb QM � `B;Q`Qmb b2T�`�iBQM #2ir22M i?2 7Q`Kb
Q7 ;QQ/M2bb i?�i r2 i�F2 7Q` ;`�Mi2/ �M/ �+im�H ;QQ/ Qmi+QK2bX Jm+? Q7 i?2
2bb�v +�``B2b ?m;2 `2bQM�M+2 rBi? r?�i r2 �`2 b22BM; BM i?2 la �M/ 2Hb2r?2`2
�i i?2 KQK2Mi,

.2KQ+`�+v- K�DQ`Biv `mH2- �`2 MQi ;QQ/ BM i?2Kb2Hp2bX h?2v �`2
K2`2Hv K2�Mb iQr�`/b ;QQ/M2bb- �M/ i?2B` 2z2+iBp2M2bb Bb mM+2`i�BMX
6Q` BMbi�M+2- B7- BMbi2�/ Q7 >BiH2`- Bi ?�/ #22M i?2 q2BK�` _2Tm#HB+
i?�i /2+B/2/- i?`Qm;? � KQbi `B;Q`Qmb /2KQ+`�iB+ �M/ H2;�H T`Q+2bb-
iQ Tmi i?2 D2rb BM +QM+2Mi`�iBQM +�KTb- �M/ +`m2HHv iQ`im`2 i?2K iQ
/2�i?- bm+? K2�bm`2b rQmH/ MQi ?�p2 #22M QM2 �iQK KQ`2 H2;BiBK�i2
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i?�M i?2 T`2b2Mi L�xB TQHB+B2b U�M/ bm+? � TQbbB#BHBiv Bb #v MQ K2�Mb
7�`72i+?2/VX PMHv r?�i Bb Dmbi +�M #2 H2;BiBK�i2X U8V

6Q` q2BH- QM2 Q7 i?2 K�BM T`Q#H2Kb Bb i?�i i?2 rBHH Q7 i?2 T2QTH2 Ub?2 /`�rb
?2�pBHv QM _Qmbb2�mV +�M M2p2` #2 +QM+`2i2Hv 2tT`2bb2/ #2+�mb2 i?2 K2+?�MBbKb
7Q` i?�i 2tT`2bbBQM Ĝ TQHBiB+�H T�`iB2b Ĝ #2+QK2 i?2B` QrM 2M/bX h?2 Tm`TQb2 Q7
� TQHBiB+�H T�`iv Bb iQ 2tT�M/ Bib K2K#2`b?BT �M/ iQ ;2i 2H2+i2/- MQi iQ �+?B2p2
�Mvi?BM; ;QQ/ Q` H2;BiBK�i2X

PM+2 i?2 ;`Qri? Q7 i?2 T�`iv #2+QK2b � +`Bi2`BQM Q7 ;QQ/M2bb- Bi
7QHHQrb BM2pBi�#Hv i?�i i?2 T�`iv rBHH 2t2`i � +QHH2+iBp2 T`2bbm`2 mTQM
T2QTH2Ƕb KBM/bX h?Bb T`2bbm`2 Bb p2`v `2�Hc Bi Bb QT2MHv /BbTH�v2/c Bi
Bb T`Q72bb2/ �M/ T`Q+H�BK2/X Ai b?QmH/ ?Q``B7v mb- #mi r2 �`2 �H`2�/v
iQQ Km+? �++mbiQK2/ iQ BiX UReV

�b � `2bmHi- ǳr2 ?�p2 M2p2` FMQrM �Mvi?BM; i?�i `2b2K#H2b- ?Qr2p2` 7�BMiHv- �
/2KQ+`�+vX q2 T`2i2M/ i?�i Qm` T`2b2Mi bvbi2K Bb /2KQ+`�iB+- v2i i?2 T2QTH2
M2p2` ?�p2 i?2 +?�M+2 MQ` i?2 K2�Mb iQ 2tT`2bb i?2B` pB2rb QM �Mv T`Q#H2K Q7
Tm#HB+ HB72Ǵ U8VX h?Bb r�b 2t�+iHv r?�i A MQiB+2/ r?2M- BM Kv H�i2 i22Mb �M/
2�`Hv ir2MiB2b A ~B`i2/ rBi? i?2 *QKKmMBbi S�`iv �M/ i?2 AM/mbi`B�H qQ`F2`b Q7
i?2 rQ`H/X SQHBiB+�H T�`iB2b- HBF2 KQbi U�HH\V Q7 i?2 BMbiBimiBQMb Q7 #Qm`;2QBb HB72-
bmTTQ`i q2BHǶb +QMi2MiBQM i?�i ǳMQi?BM; Bb KQ`2 +QK7Q`i�#H2 i?�M MQi ?�pBM;
iQ i?BMFǴ UkdVX
AM �//BiBQM iQ #2BM; �M �+iBpBbi �M/ TQHBiB+�H i?BMFBM;- q2BH �b �HbQ � KvbiB+X
h?2 `2�H +`Bi2`BQM Q7 ;QQ/M2bb- BM ?2` pB2r- Bb �M ǳBMM2` HB;?iǴ i?�i 2tBbib rBi?BM
�HH Q7 mbX A �K iQQ Km+? Q7 � K�i2`B�HBbi iQ �++2Ti i?Bb pB2r- #mi Bi /Q2bMǶi
/2i`�+i 7`QK i?2 +H�`Biv �M/ 7Q`+2 Q7 ?2` �`;mK2Mi,

SQHBiB+�H T�`iB2b �`2 Q`;�MBx�iBQMb i?�i �`2 Tm#HB+Hv �M/ Q{+B�HHv
/2bB;M2/ 7Q` i?2 Tm`TQb2 Q7 FBHHBM; BM �HH bQmHb i?2 b2Mb2 Q7 i`mi? �M/
Q7 DmbiB+2X *QHH2+iBp2 T`2bbm`2 Bb 2t2`i2/ mTQM � rB/2 Tm#HB+ #v i?2
K2�Mb Q7 T`QT�;�M/�X h?2 �pQr2/ Tm`TQb2 Q7 T`QT�;�M/� Bb MQi iQ
BKT�`i HB;?i- #mi iQ T2`bm�/2X >BiH2` b�r p2`v +H2�`Hv i?�i i?2 �BK
Q7 T`QT�;�M/� Kmbi �Hr�vb #2 iQ 2MbH�p2 KBM/bX �HH TQHBiB+�H T�`iB2b
K�F2 T`QT�;�M/�X � T�`iv i?�i rQmH/ MQi /Q bQ rQmH/ /Bb�TT2�`-
bBM+2 �HH Bib +QKT2iBiQ`b T`�+iB+2 BiX �HH T�`iB2b +QM72bb i?�i i?2v
K�F2 T`QT�;�M/�X >Qr2p2` K2M/�+BQmb i?2v K�v #2- MQM2 Bb #QH/
2MQm;? iQ T`2i2M/ i?�i BM /QBM; bQ- Bi Bb K2`2Hv 2/m+�iBM; i?2 Tm#HB+
�M/ BM7Q`KBM; T2QTH2Ƕb Dm/;2K2MiX UReVX

6BM�HHv- q2BHǶb QmiHQQF- i?2 bi�`iBM; TQBMi 7Q` ?2` +�HH 7Q` i?2 �#QHBiBQM Q7 �HH
TQHBiB+�H T�`iB2b +�M #2 7QmM/ r?2M b?2 r`Bi2b, ǳ:QQ/M2bb �HQM2 Bb �M 2M/X
q?�i2p2` #2HQM;b iQ i?2 /QK�BM Q7 7�+ib T2`i�BMb iQ i?2 +�i2;Q`v Q7 K2�MbXǴ

A i?BMF i?�i S?BHBT E .B+F rQmH/ �;`22 rBi? q2BH QM i?�i H�bi TQBMiX �HbQ �
KvbiB+- .B+F #v 2M/ Q7 ?Bb HB72 #2HB2p2/ i?�i ?2 ?�/ #22M i�F2M Qp2` #v i?2
T`QT?2i 1HBD�?- i?�i i?2 K2bb�;2 7`QK i?2 /BpBM2 ?�/ #22M `2p2�H2/ BM irQ Q7

k



?Bb MQp2Hb, +`vTiB+�HHv BM 6HQr Jv h2�`b- i?2 SQHB+2K�M a�B/ URNd9V �M/ QT2MHv
BM o�HBb URN3RVX h?2 G�bi AMi2`pB2r +QMi�BMb MQi QMHv i?2 i2ti Q7 �M BMi2`pB2r
+QM/m+i2/ i?2 MB;?i #27Q`2 i?2 K�bbBp2 bi`QF2 i?�i 2p2Mim�HHv FBHH2/ .B+F- #mi
� MmK#2` Q7 Qi?2` BMi2`pB2rb 7`QK �HH TQBMib BM ?Bb +�`22`X h?Bb #QQF `2bQM�i2/
7Q` � /Bz2`2Mi `2�bQM i?�M q2BHX AǶp2 7QmM/ H�i2Hv i?�i AǶp2 #2;mM iQ #2 /`�rM
iQ �`iBbib �M/ r`Bi2`b rBi? T�`iB+mH�` +QM+2TiBQMb Q7 i?2 rQ`H/ i?�i �`2 QmibB/2
r?�i r2 KB;?i +�HH i?2 K�BMbi`2�KX �M/`2B h�`FQpbFv- 6vQ/Q` .QbiQv2pbFv-
G�r`2M+2 .m``2HH- CQ?M 6QrH2bĘ MQi ǳQmibB/2` �`iBbibǴ- #mi �`iBbib r?Q ?�p2 �
/Bz2`2Mi rQ`H/ BMbB/2 i?2K i?�i i?2v �`2 i`vBM; iQ ;2i QmiX
h?2 SE. BMi2`pB2rb �`2 BMi2`2biBM; #2+�mb2 i?2v H2i mb ?2�` ?Bb QrM pQB+2
r?B+? Bb bBKBH�` BM iQM2- #mi p2`v /Bz2`2Mi 7`QK i?2 pQB+2 Q7 ?Bb MQp2HbX lMHBF2
.QbiQv2pbFv- r?Qb2 bivH2 Bb K�`F2/ #v � ǳTQHvT?QMvǴ Q7 B/2MiB}�#H2 �M/ bBM;mH�`
pQB+2b- .B+FǶb MQp2Hb �`2 bQK2?Qr ǳ~�ii2M2/Ǵ BMiQ bQK2i?BM; HBF2 � 7�tX h?Bb
T`Q#�#Hv /2`Bp2b 7`QK ?Bb 2�`Hv /�vb +?m`MBM; Qmi TmHT b+B@} 7Q` K�;�xBM2b- #mi
Bi Bb �HbQ Q7 � TB2+2 rBi? ?Bb pB2r Q7 i?2 rQ`H/ �b bQK2?Qr ~�ifKmi2/ �M/
i?`2�i2MBM; �i i?2 b�K2 iBK2- #�M�H �M/ bBMBbi2`X
h?2`2 Bb � T�i?Qb iQ .B+F #Qi? BM i?2 /2i�BHb Q7 ?Bb HB72 �M/ i?2 7�+i Q7 ?Bb K2Mi�H
BHHM2bb UA /QMǶi i?BMF i?2`2 +�M #2 �Mv /Bb�;`22K2Mi i?�i ?2 r�b K2Mi�HHv BHHVX >2
r�b �M BM+`2/B#Hv BMi2HHB;2Mi- ~2tB#H2 i?BMF2`- FMQrH2/;2�#H2 QM K�Mv bm#D2+ib
�M/ rBi? � F22M +m`BQbBiv �M/ � pQ`�+BQmb �TT2iBi2 7Q` #QQFb �M/ 7�+ib- �M/
Bi Bb rQM/2`7mH iQ ?2�` ?Bb 2Mi?mbB�bK BM bQK2 Q7 i?Bb BMi2`pB2rbX "mi i?�i
2Mi?mbB�bK Bb �Hr�vb mM/2`+mi #v Ur?�i ?2 /B/MǶi r�Mi iQ #2 +�HH2/V T�`�MQB�-
�M/ AǶK MQi bm`2 r?2i?2` i?2 `2HB;BQ@KvbiB+ K�MB� Q7 ?Bb }M�H v2�`b K�F2b mT
7Q` i?�i Q` MQiX AǶHH ?�p2 iQ `2�/ i?2b2 �;�BM BM � 72r v2�`b iQ }M/ QmiX
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h?2 GB#`�`v avbi2Kb .Bb�bi2`

kyRd@yk@yR

�b bQK2QM2 r?Q ?�b rQ`F2/ BM HB#`�`v bvbi2Kbf/Bb+Qp2`v 7Q` M2�`Hv i2M v2�`b- A
FM2r Qm` bvbi2Kb ?�/ T`Q#H2Kb- #mi A ;2M2`�HHv i?Qm;?i i?2v K�/2 i?2 #2bi Q7 �
#�/ bBim�iBQMX AǶp2 mb2/ �+�/2KB+ HB#`�`B2b 7Q` i?`22 /2;`22b- �M/ BM ;2M2`�H- i?2v
r2`2 }M2 @ i?2v b2`p2/ i?2B` Tm`TQb2X "mi AǶp2 #22M i?BMFBM; KQ`2 �M/ KQ`2
H�i2Hv �#Qmi mb2` 2tT2`B2M+2- �M/ �HbQ �#Qmi i?2 iQi�HBiv Q7 ?Qr Qm` bvbi2Kb
rQ`F iQ;2i?2` iQ bQHp2 r?�i2p2` T`Q#H2K i?2vǶ`2 bmTTQb2/ iQ bQHp2 UMQi2, AǶK
#2BM; Tm`TQb27mHHv p�;m2 `B;?i MQr �b iQ r?�i i?�i T`Q#H2K BbVX
A i?BMF QM2 Q7 i?2 `2�bQMb bvbi2Kb HB#`�`B�Mb i?BMF i?BM;b �`2 rQ`FBM; PE Bb
#2+�mb2 �V r2 FMQr i?2 +QMbi`�BMib rBi?BM 2�+? bvbi2K �M/ #V r2 i2M/ iQ rQ`F
QM T�`iB+mH�` T`Q#H2Kb +QMM2+iBM; irQ TB2+2b Q7 i?2 TmxxH2X AiǶb ?�`/ 7Q` mb iQ
i?BMF BM i2`Kb Q7 i?2 2MiB`2 T`Q+2bb i?�i � mb2` ?�b iQ ;Q i?`Qm;? r?2M i`vBM;
iQ }M/ Q` ;2i �++2bb iQ K�i2`B�HX h?BMF �#Qmi i?2 �TTHB+�iBQMbfbvbi2Kb i?�i �`2
BMpQHp2/ BM � #�bB+ /Bb+Qp2`v bvbi2K b2�`+? H2�/BM; UQM2 ?QT2bV iQ 7mHH i2ti,

Ç h?2 HB#`�`v r2#bBi2
Ç h?2 /Bb+Qp2`v bvbi2K U�M/ �`iB+H2 /�i�#�b2bV
Ç h?2 K2i�/�i�
Ç h?2 HBMF `2bQHp2`
Ç h?2 T`Qtv

h?Bb /Q2bMǶi �//`2bb r?�i mb2`b M22/ iQ /Q rBi?BM 2�+? Q7 i?2b2 bvbi2Kb- r?B+?
@ r?2M i?2v rQ`F @ +�M `�M;2 7`QK i?2 bBKTH2 Uǳ2Mi2` vQm` A. �M/ T�bbrQ`/ǴV
iQ 2ti`2K2Hv +QM7mbBM; U� mb2` 2Mi2`b �M 2M/H2bb /Bb+Qp2`v@bvbi2KfHBMF@`2bQHp2`
HQQT- 7Q` 2t�KTH2VX
G�bi MB;?i A r�b i`vBM; iQ i`�+F /QrM i?2 7mHH i2ti Q7 bQK2 #QQF `2pB2rb A ?�/
r`Bii2M BM i?2 2�`Hv /�vb Q7 Kv +�`22`- r?B+? A /B/MǶi i?BMF iQ F22TX EMQrBM; @
�b Qm` bim/2Mib �M/ 7�+mHiv /Q @ i?�i Qm` HB#`�`v bvbi2Kb �`2 �i #2bi PE �M/ �i
rQ`bi �+iBp2Hv #�/- A bi�`i2/ Qmi BM :QQ;H2X "mi i?2 DQm`M�Hb A Tm#HBb?2/ i?2b2
#QQF `2pB2rb BM �`2MǶi QT2M �++2bb- �M/ A }M/ MQi?BM;- bQ A im`M iQ � DQm`M�H@
iBiH2 H2p2H b2�`+? BM Qm` /Bb+Qp2`v bvbi2K U#2+�mb2 A +�MǶi `2K2K#2` i?2 iBiH2b
Q7 i?2 `2pB2rb i?2Kb2Hp2bVX A i`�+F /QrM i?2 DQm`M�H- �M/ BMbB/2 i?2 T`QT`B2i�`v
/�i�#�b2 A /Q � b2�`+? rBi?BM i?2 DQm`M�H 7Q` Kv H�bi M�K2X LQi?BM; +QK2b
mTX aQ � #`Q�/@#�b2/ b2�`+? BM :QQ;H2 ?�b 7�BH2/ �M/ � M�``Qr2` b2�`+? BM �
T�`iB+mH�` DQm`M�H ?�b 7�BH2/X �i i?Bb TQBMi- B7 A r�b � bim/2Mi- A rQmH/ ;Bp2
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mT �M/ ?Bi i?2 Tm#X "mi AǶK � T`Q72bbBQM�HX aQ A im`M iQ QM2 Q7 i?2 /Bb+Qp2`v
b2`pB+2b i?�i Kv HB#`�`v HB+2Mb2b U1#b+QVX � b2�`+? 7Q` i?2 DQm`M�H iBiH2 �M/ Kv
H�bi M�K2 }M�HHv TmHHb mT bQK2 `2bmHibX AǶK Qz@+�KTmb- bQ #27Q`2 A +�M +HB+F
BMiQ �Mv Q7 i?2 `2bmHib A ?�p2 iQ #2 `2/B`2+i2/ iQ Qm` T`Qtv �M/ HQ; BMX
PM+2 BMbB/2 i?2 `2+Q`/- A MQiB+2 U#2+�mb2 A FMQr r?�i AǶK HQQFBM; 7Q`V i?�i i?2
�+im�H S.6 Bb MQi �p�BH�#H2 BM i?2 /Bb+Qp2`v bvbi2K- bQ A ?�p2 iQ +HB+F QM Qm`
HBMF `2bQHp2`X h?Bb ;Bp2b K2 irQ QTiBQMb- QM2 Q7 r?B+? Bb i?2 Tm#HBb?2` /�i�#�b2
AǶp2 �H`2�/v i`B2/X h?�i b?QmH/ #2 i?2 +�MQMB+�H `2+Q`/- `B;?i\ "mi i?�i HBMF
i�F2b K2 iQ i?2 DQm`M�H ?QK2 T�;2- r?2`2 A �H`2�/v FMQr A +�MǶi }M/ i?2 �`iB+H2X
h?2 b2+QM/ HBMF BM i?2 HBMF `2bQHp2` K2Mm Bb iQ �M 1#b+Q /�i�#�b2X AǶp2 Dmbi
#22M b2�`+?BM; 1#b+Q- bQ A };m`2 i?�i rQMǶi rQ`F #2+�mb2 A �H`2�/v FMQr i?2
`2+Q`/ /Q2bMǶi ?�p2 i?2 S.6X "mi r?2M A +HB+F QM i?2 HBMF A �K i�F2M iQ �M
1#b+Q `2+Q`/ rBi? i?2 S.6X A ;2i Kv 7mHH i2tiX
LQr- i?Bb �++QmMi H2�p2b Qmi K�Mv Q7 i?2 Bbbm2b rBi?BM- 7Q` 2t�KTH2- i?2 /Bb@
+Qp2`v bvbi2K U2X;X `2H2p�M+v- b2�`+? QTiBMb- +QM};m`�iBQM- /�i�#�b2 �+iBp�iBQM-
2i+V- r?B+? �`2 �HbQ 2bQi2`B+ �M/ ?�`/ iQ ;2i `B;?i 7Q` mb2`b U#mi �b .�pB/ 6B�M/2`
TQBMib Qmi ǳ/Bb+Qp2`v bvbi2Kb �`2 bQH/ iQ HB#`�`B�Mb- MQi iQ mb2`bǴVX >�pBM; b�B/
i?�i- Dmbi i?2 7�+i i?�i �HH i?2b2 /Bz2`2Mi bvbi2Kb ?�p2 iQ #2 ?QQF2/ iQ;2i?2`
BM bH�T/�b? r�vb 7Q`+2/ QM mb #v p2M/Q`b- #v H�+F Q7 bi�z iBK2- #v Qmi/�i2/
�TTHB+�iBQM �`+?Bi2+im`2b- K2�Mb i?�i- BM Kv pB2r- r2 +�MǶi F22T iBMF2`BM; rBi?
�HH i?2 #Bib �M/ TB2+2b i?�i K�F2 i?Bb rQ`F �M/ ?QT2 iQ @ BM i?2 2M/ @ ?�p2 �
bm++2bb7mH K2i?Q/ 7Q` bim/2Mib- 7�+mHiB2b- �M/ `2b2�`+?2`b iQ /Q r?�i i?2v r�MiX
�M/ r2 +�MǶi T`2bmK2 iQ FMQr 2t�+iHv r?�i i?2v r�MiX �b HB#`�`v rQ`F2`b- r2
+�MǶi U�M/ r2 b?QmH/MǶiV i`v iQ ;m2bb BM �/p�M+2 2p2`v mb2 +�b2X lb2` biQ`B2b �M/
T2`bQM�b- BM Kv pB2r- ?�p2 #22M �M �ii2KTi iQ i`v iQ ;m2bb mb2 +�b2b- `�i?2`
i?�M 7Q+mbBM; QM mb2`@+2Mi`2/ /2bB;M �M/ /2p2HQTK2Mi r?B+? Bb �#bi`�+i �M/
~2tB#H2 2MQm;? iQ �HHQr 7Q` �Mv mb2 +�b2X EMQrM@Bi2K b2�`+? �M/ +QMi2tim�H
#`Qrb2 b?QmH/MǶi #2 � x2`Q@bmK ;�K2X
h?2 p2M/Q` bQHmiBQM iQ �HH Q7 i?Bb Bb- Q7 +Qm`b2- ǳ#mv Qm` M2r i?BM;5Ǵ @ i?�i
M2r i?BM; #2BM; +HQm/ GaSb rBi? BMi2;`�i2/ HBMF `2bQHp2` �M/ T`QtvX "mi r2 �HH
FMQr i?�i mM/2` i?2 ?QQ/- � p2M/Q`Ƕb +HQm/ GaS Bb Dmbi ?QQFBM; i?Qb2 TB2+2b
iQ;2i?2` UrBi? /m+i i�T2 �M/ ;Hm2V i?2 r�v r2Ƕ`2 /QBM; Bi `B;?i MQrX �HbQ-
QM2 Q7 i?2 K�DQ` Bbbm2b Bb [m�HBiv �M/ BMi2`QT2`�#BHBiv Q7 K2i�/�i� @ Tm#HBb?2`
K2i�/�i�- r?2M Bi BbMǶi Q7 �#vbK�HHv #�/ [m�HBiv- /Q2bMǶi M2+2bb�`BHv 7QHHQr �Mv
Q7 i?2 Kv`B�/ bi�M/�`/b i?2 HB#`�`v rQ`H/ ?�b +QK2 mT rBi?X hrQ /Bz2`2Mi
p2M/Q` `2+Q`/b 7Q` i?2 b�K2 Bi2K +�M �TT2�` `�/B+�HHv /Bz2`2MiX �M/ bBM+2 r2
i`B;;2` bvbi2K #2?�pBQm` Qz K2i�/�i� U7Q` 2t�KTH2- +QMbi`m+iBM; � HBMF `2bQHp2`
l_GV- i?2 T`2b2M+2 Q` �#b2M+2 Q7 � bBM;H2 }2H/ +�M #`BM; i?2 r?QH2 ?Qmb2 Q7
+�`/b /QrMX
AiǶb /Bb?2�`i2MBM; iQ i?BMF i?�i i?2 bvbi2Kb vQm rQ`F QM �`2 MQi QMHv T`2iiv
+`�TTv- #mi i?�i i?2`2Ƕb MQ 72�bB#H2 r�v Q7 }tBM; i?2KX q2 +�MǶi `2/2bB;M Qm`
2tBbiBM; bvbi2Kb @ i?2v �`2 �H`2�/v BM T`Q/m+iBQM- �M/ r2 ?�p2 bQ Km+? 2Hb2 QM
Qm` TH�i2bX >Qr2p2`- r2 K�v @ �b � T`Q72bbBQM @ M22/ iQ /2+B/2 i?�i r2Ƕ`2 ;QBM;

k



iQ i2�` 2p2`vi?BM; /QrM �M/ bi�`i 7`QK b+`�i+?X "mi AǶK �7`�B/ i?�i i?2 HB#`�`v
rQ`H/Ƕb bQHmiBQM rBHH 2M/ mT HBF2 i?2 HB#`�`vǶb rQ`H/Ƕb bQHmiBQM iQ BMbiBimiBQM�H
`2TQbBiQ`B2b, 2MQ`KQmb KQMQHBi?B+ bvbi2Kb r?B+? �`2 ?�`/ iQ BKTH2K2Mi �M/
�`2 mM+H2�` �b iQ i?2 T`Q#H2K i?2vǶ`2 i`vBM; iQ bQHp2 UBMbiBimiBQM�H K2KQ`v\
HQM;@i2`K T`2b2`p�iBQM\ ?mK�MBiB2b +QKTmiBM; +Q`Tmb2b\ #B; /�i�\V
A i?BMF r2 M22/ iQ bi�`i �;�BM- #mi 7`QK irQ ǳQT2MǴ T`BM+BTH2b, QM2 Bb �M QT2M
FMQrH2/;2 #�b2X h?Bb ?�b #22M `�Bb2/ #27Q`2- #mi i?2 KQ`2 A i?BMF �#Qmi Bi-
i?2 KQ`2 A i?BMF i?Bb Bb i?2 MmK#2` QM2 i?BM; r2 +QmH/ /Q iQ BKT`Qp2 Qm`
bvbi2KbX q2 ?�p2 iQ biQT `2HvBM; QM p2M/Q` Q` Tm#HBb?2` `2+Q`/b- 2bT2+B�HHv
r?2M i?Qb2 �`2 HQ+F2/ BM T`QT`B2i�`v bvbi2KbX A7 2p2`v +�i�HQ;mBM; /2T�`iK2Mi
BM LQ`i? �K2`B+� /BppB2/ mT i?2 DQm`M�Hb i?�i �`2 +m``2MiHv #2BM; Tm#HBb?2/- r2
+QmH/ T`Q/m+2 ?B;?@[m�HBiv `2+Q`/b �M/ Tmi i?2K BM �M QT2M FMQrH2/;2 #�b2 7Q`
2p2`vQM2 iQ mb2X UA FMQr i?2`2 �`2 QT2M E" T`QD2+i Qmi i?2`2c A /QMǶi FMQr ?Qr
K�im`2 i?2v �`2- �M/ A ?�p2MǶi ?2�`/ �Mv HB#`�`v i�HF �#Qmi �/QTiBM; i?2KVX
S`QT`B2i�`v E"b �`2 r?�i F22T mb 7`QK KQpBM; iQ RyyW QT2M@bQm`+2 bvbi2Kb
Ur`BiBM; � T`Qtv- � /Bb+Qp2`v bvbi2K- Q` � HBMF `2bQHp2` Bb MQi ?�`/- #mi vQm M22/
i?2 /�i�VX
a2+QM/Hv- r2 M22/ iQ +`2�i2 /�i� KQ/2Hb i?�i �`2 MQi +QM+2Tim�H KQ/2HbX �b
bQK2QM2 K2MiBQM2/ i?Bb KQ`MBM; QM i?2 "A"6_�J1 HBbib2`p- BM ?Bb QTBMBQM
"A"6_�J1 Bb /QQK2/ iQ 7�BH BM T�`i #2+�mb2 Q7 i?2 bmT2`@?2�pv +QM+2Tim�H
M�im`2 Q7 i?2 KQ/2HX Pm` bvbi2Kb M22/ bBKTH2- HB;?ir2B;?i KQ/2Hb i?�i r2 +�M
#mBH/ bBKTH2- HB;?ir2B;?i �SAb QM iQT Q7X
h?2`2Ƕb � HQi KQ`2 i?�i r2 rQmH/ M22/ iQ /Q iQ #mBH/ HB#`�`v bvbi2Kb i?�i
�+im�HHv rQ`F 7Q` T2QTH2- #mi i?2b2 �`2 irQ i?BM;b A i?BMF r2 rQmH/ ?�p2 iQ
+QKKBi iQ �i � #�`2 KBMBKmKX

j



h?2 PrH S`Q#H2K, *QKTQbBiBQM �M/ �#bi`�+iBQM

kyRd@yk@yN

PM2 Q7 i?2 +QKTH�BMib �#Qmi T`Q;`�KKBM; imiQ`B�Hb Bb i?�i i?2v ?�p2 i?2 b�K2
T`Q#H2K �b /`�rBM; imiQ`B�Hb- r?B+? CQ?M 6BMF `272`b iQ �b ǳi?2 QrH T`Q#H2KǴX
1bb2MiB�HHv- i?2 T`Q#H2K Bb i?�i i?2 imiQ`B�Hb ;Bp2 vQm � +QmTH2 Q7 bBKTH2- K�M@
�;2�#H2 bi2Tb- �M/ i?2M 2tT2+i vQm iQ }HH BM i?2 ;�Tb #2ir22M i?Qb2 �M/ i?2
}MBb?2/ T`QD2+iX h?2 b�K2 T`Q#H2K 2tBbib BM � HQi Q7 QMHBM2 BMbi`mK2Mi imiQ@
`B�Hb- �M/ AǶp2 ?2�`/ Bi /Bb+mbb2/ �b � T`Q#H2K rBi? 2tT2`iBb2, ǳ2tT2`ibǴ bFBT
Qp2` bi2Tb i?�i i?2v mM+QMb+BQmbHv FMQr- bQ i?2v �`2MǶi M2+2bb�`BHv ;QQ/ �i 2t@
TH�BMBM; i?BM;bX uQm r�Mi bQK2i?BM; 2tTH�BM2/ #v bQK2QM2 r?Q BbMǶi �M 2tT2`i-
bQK2QM2 7Q` r?QK i?2 KBbbBM; bi2Tb biBHH M22/ iQ #2 +QMb+BQmbHv ?2H/ BM KBM/X
�Mvr�v- A bi�`i2/ i?BMFBM; �#Qmi i?2 QrH T`Q#H2K- �M/ rQM/2`2/ B7 T�`i Q7 i?2
T`Q#H2K BbMǶi i?BMFBM; iQQ #B;X q?2M r2 /2+B/2 iQ r`Bi2 � bQ7ir�`2 �TTHB+�iBQM-
r2 mbm�HHv ?�p2 i?2 2M/ `2bmHi BM KBM/- r?B+? KB;?i BM+Hm/2 �HH i?2 7mM+iBQM�HBiv
�M/ mb2@+�b2b U/`�rM- b�v- 7`QK mb2`@biQ`B2bV i?�i +�M #2 ;�i?2`2/ iQ;2i?2`X AM
�;BH2 /2p2HQTK2Mi- r2 �BK 7Q` � ǳKBMBKmK pB�#H2 T`Q/m+iǴ- #mi i?Bb Bb biBHH
� 7mM+iBQMBM; �TTHB+�iBQM rQ`i? b?QrBM; iQ bi�F2?QH/2`bX AM Qi?2` rQ`/b- �
KBMBKmK pB�#H2 T`Q/m+i Bb biBHH �M QrHX qBi? 2tT2`i T`Q;`�KK2`b i?Bb KB;?i
MQi #2 Km+? Q7 � T`Q#H2K, i?2v +�M }HH BM i?2 #H�MFb #2ir22M � mb2`@biQ`v �M/
� }MBb?2/ 72�im`2- #mi BM i2`Kb Q7 H2�`MBM; iQ +Q/2- i?Bb r�v Q7 i?BMFBM; K�v
MQi #2 i?2 #2bi r�vX
Pp2` i?2 H�bi v2�` Q` irQ AǶp2 ;Qii2M BMiQ 7mM+iBQM�H T`Q;`�KKBM; rBi? *HQDm`2-
r?B+? Bb � GAaSX AǶp2 r`Bii2M #27Q`2 QM ?Qr rQ`FBM; rBi? � GAaS `2[mB`2b �
/Bz2`2Mi r�v Q7 i?BMFBM; �#Qmi T`Q;`�KKBM;- 2bT2+B�HHv B7 vQmǶ`2 +QKBM; 7`QK
� T`Q+2/m`�H Q` Q#D2+i@Q`B2Mi2/ #�+F;`QmM/X Ai Q++m``2/ iQ K2 i?�i bQK2 Q7 i?2
H2bbQMb AǶp2 H2�`M2/ 7`QK 7mM+iBQM�H T`Q;`�KKBM; KB;?i #2 � r�v iQ ?2HT rBi?
i?2 QrH T`Q#H2KX
�#bi`�+iBQM
�b aA*S i2HHb mb- �#bi`�+iBQM Bb QM2 Q7 i?2 KQbi TQr2`7mH iQQHb T`Q;`�KK2`b
mb2X h?2 KQ`2 �#bi`�+i � T`Q+2/m`2 Bb- i?2 KQ`2 ~2tB#H2- mM/2`bi�M/�#H2- �M/
`2mb�#H2 Bi BbX AM Q#D2+i@Q`B2Mi2/ T`Q;`�KKBM;- �#bi`�+iBQM Bb QM2 Q7 i?2 }`bi
+QM+2Ti vQm +QK2 �+`QbbX PP imiQ`B�Hb Q7i2M ?�p2 vQm i?BMF �#Qmi � +QM+`2i2
Q#D2+i- HBF2 � +�`X uQm FMQr r?�i +QKTQM2Mib � +�` ?�b- bQ vQm bTHBi i?2 +�`

R



mT BMiQ KmHiBTH2 +QKTQM2Mib U/QQ`b- r?22Hb- rBM/Qrb- 2i+VX uQmǶ`2 iQH/ MQi iQ
rQ``v �#Qmi i?2 BKTH2K2Mi�iBQM Q7 i?2 +QKTQM2Mib `B;?i MQr @ i?Qb2 BKTH2K2M@
i�iBQMb �`2 ?B//2M U2M+�TbmH�i2/V �M/ i?2 +QKTQM2Mi Bib2H7 Bb �M �#bi`�+iBQMX aQ-
vQm KB;?i bi�`i rBi? i?2 +�` UBM i?Bb +�b2- i?Bb Bb i?2 QrHV- �M/ vQm KB;?i #`2�F
Bi /QrM iQ +QKTQM2Mib Q` 72�im`2b- #mi vQm Tmi Qz i?2 +QM+`2i2 BKTH2K2Mi�iBQM
Q7 2�+? +QKTQM2MiX uQm Tmi Qz �+im�HHv r`BiBM; BKTH2K2Mi�iBQM +Q/2 mMiBH vQm
?�p2 iQ Ui?mb �pQB/BM;- 7Q` 2t�KTH2- T`2K�im`2 QTiBKBx�iBQMVX
UAM T`Q+2/m`�H T`Q;`�KKBM;- �i H2�bi r?2M A r�b i�FBM; +QKTmi2` b+B2M+2
+Qm`b2b- i?2 K2i?Q/ r�b �;�BM iQ bi�`i rBi? � T`Q;`�KK2 i?�i r�b iQQ #B;
Q` iQQ HQM; �M/ HQQF 7Q` �`2� r?2`2 vQm +QmH/ 2ti`�+i � 7mM+iBQM Q` K2i?Q/-
2M+�TbmH�iBM; r2HH@/2}M2/ TB2+2b Q7 +Q/2X h?Bb Bb i?2 QTTQbBi2 Q7 bi�`iBM; 7`QK
BM/BpB/m�H 7mM+iBQMb �M/ #mBH/BM; mTXV
*QKTQbBiBQM
6mM+iBQM�H T`Q;`�KKBM; bi�`ib 7`QK i?2 Qi?2` /B`2+iBQMX "�bB+�HHv- i?2 B/2� Bb
MQi iQ rQ``v �#Qmi r?�i vQm` 2M/ `2bmHi Bb ;QBM; iQ #2X P#pBQmbHv vQm FMQr
vQmǶ`2 ;QBM; iQ #mBH/ � +�` Q` /`�rM �M QrH- #mi vQm /QMǶi M22/ iQ i?BMF �#Qmi
i?BM;b �i i?�i H2p2H �i }`biX h?BMF �#Qmi i?2 +QM+`2i2 BKTH2K2Mi�iBQMb Q7 �
72�im`2X � /QQ` M22/b iQ QT2M- bQ vQm r`Bi2 i?2 +Q/2 i?�i QT2Mb � /QQ`X �
r?22H M22/b iQ `Qi�i2- bQ vQm r`Bi2 i?2 +Q/2 i?�i `Qi�i2b � r?22HX G�i2` QM-
r?2M vQm ?�p2 r`Bii2M � #mM+? Q7 i?2b2 TB2+2b Q7 +Q/2 vQm +�M +QK#BM2 i?2K
BMiQ H�`;2` mMBib Q7 7mM+iBQM�HBiv U+QKTQbBiBQMVX
LPh1, AǶK bBKTHB7vBM; ?2`2 7Q` i?2 �`;mK2MiX AM 7�+i i?2 brBi+? #2ir22M /B7@
72`2Mi H2p2Hb Q7 �#bi`�+iBQM �M/ #Qi? i?2 2M+�TbmH�iBQMf�#bi`�+iBQM �M/ +QKTQ@
bBiBQM Q7 7mM+iBQMbfK2i?Q/b ?�TT2Mb �HH i?2 iBK2- �M/ Q`;�MB+�HHv- r?BH2 vQmǶ`2
rQ`FBM; QM � T`Q;`�KX "mi �;�BM- i?Bb +QK2b rBi? � 2tT2`B2M+2- 7Q` � #2;BM@
M2`- Bi KB;?i #2 rQ`i? r?BH2 i?BMFBM; �#Qmi 2M+�TbmH�iBQM �M/ +QKTQbBiBQM �b
Kmim�HHv 2t+HmbBp2X
hQ i�F2 �M 2t�KTH2, BM i?2 HB#`�`v rQ`H/ r2 ?�p2 HBMF `2bQHp2`bX h?2b2 #�bB+�HHv
i�F2 �M BM+QKBM; l_G r?B+? +QMi�BMb bQK2 K2i�/�i�- T�`b2b i?2 l_G iQ 2ti`�+i
i?2 K2i�/�i�- [m2`B2b � FMQrH2/;2 #�b2- b2H2+ib UQ` +QMbi`m+ibV �M Qmi;QBM; l_G
�M/ b2M/b � mb2` iQ � HB+2Mb2/ `2bQm`+2X
LQr- rBi? i?2 QrH T`Q#H2K- r2 rQmH/ #2 i?BMFBM; �#Qmi � KBMBKmK pB�#H2 T`Q/@
m+i i?�i BM+Hm/2b �HH Q7 i?Bb 7mM+iBQM�HBivX AM �M PP imiQ`B�H- vQm KB;?i /2bB;M
i?2 �TTHB+�iBQM rBi? �#bi`�+iBQMb r?2`2 i?Qb2 72�im`2b b?QmH/ #2- /272``BM; i?2B`
BKTH2K2Mi�iBQMX qBi? 6S- ?Qr2p2`- vQm KB;?i bi�`i �i i?2 #QiiQK, ;Bp2M QM2
l_G- QmiTmi � /Bz2`2Mi l_GX UAM *HQDm`2- QM2 Q7 i?2 �/p�Mi�;2b iQ i?BMFBM;
BM i?Bb r�v Bb i?�i vQmǶ`2 �Hr�vb i?BMFBM; �#Qmi /�i� �M/ /�i� i`�Mb7Q`K�iBQMb-
`�i?2` i?�M Qi?2` FBM/b Q7 7mM+iBQM�HBivVX uQm +�M r`Bi2 i?Bb 7�B`Hv bBKTHv BM
*HQDm`2,
O i�F2b �M BMTmi l_G- HQQFb mT i?2 i�`;2i BM � i�`;2i +QHH2+iBQM- �M/
O �TT2M/b i?2 T�`�K2i2`b iQ i?2 M2r i�`;2i l_G

k



U/27 HQQFmTni�#H2 O+QHH2+iBQM Q7 l_GbV

U/27M i`�Mb7Q`Knm`H (m`H)
UH2i ((i�`;2i T�`�Kb) U+HQDm`2Xbi`BM;fbTHBi m`H O]$\]V)

Ubi` UHQQFmTni�#H2 i�`;2iV ]\] T�`�KbVVV

"mi � 7mM+iBQM Bb Dmbi � TB2+2 Q7 +Q/2 i?�i i�F2b BM � p�Hm2 �M/ `2im`Mb � p�Hm2-
K2�MBM; vQm +�M r`Bi2 7mM+iBQM�H +Q/2 BM- b�v- _m#v,
GPPElSnh�"G1 4 O+QHH2+iBQM Q7 m`Hb

/27 i`�Mb7Q`Knm`HUm`HV
i�`;2i- T�`�Kb 4 m`HXbTHBiU]\]V
]O&GPPElSnh�"G1(i�`;2i)'\O&T�`�Kb']

2M/

LQr- Q#pBQmbHv r`BiBM; �Mv QM2 Q7 i?2b2 7mM+iBQMb /Q2bMǶi ;Bp2 vQm i?2 KBMBKmK
pB�#H2 T`Q/m+i UQrHV- #mi vQm +�M rQ`F QM i?2b2 7mM+iBQMb BM/2T2M/2MiHv- K�FBM;
i?2K �b bBKTH2 �b TQbbB#H2- �M/ i?2M +QKTQb2 i?2K BMiQ 7mM+iBQMb Q7 ?B;?2`@H2p2H
7mM+iBQM�HBivX
PM2 #2M2}i iQ i?Bb r�v Q7 rQ`FBM; Bb i2bi�#BHBivX Sm`2 7mM+iBQMb U7mM+iBQMb rBi?
MQ bB/2 2z2+ibV �`2 i`BpB�HHv 2�bv iQ i2bi, ;Bp2M � p�Hm2 �- T`Q/m+2 p�Hm2 #X 1p2M
B7 vQm ?�p2 iQ BMi`Q/m+2 � bB/2 2z2+i- i?2 bB/2 2z2+iǶb #2?�pBQm` Bb F2Ti /BbiBM+i
7`QK i?2 p�Hm2 i`�Mb7Q`KBM; 7mM+iBQM- �;�BM K�FBM; i?BM;b 2�bB2` iQ i2biX
aQ- 7`QK i?2 T2`bT2+iBp2 Q7 /2�HBM; rBi? i?2 ǳQrH T`Q#H2KǴ 7Q` #2;BMMBM; T`Q@
;`�KK2`b- A i?BMF � 7mM+iBQM�H �TT`Q�+? ?�b Km+? iQ Qz2` BM i2`Kb Q7 i?BMFBM;
�#Qmi +QKTQbBiBQM �M/ �#bi`�+iBQMX PM+2 � HQi Q7 i?2 K2+?�MB+b Q7 i?Bb r�v Q7
+Q/BM; �`2 i�F2M +�`2 Q7- i?2M ?B;?2` H2p2H +QKTQM2Mib Q` 72�im`2b KB;?i #2+QK2
2�bB2` iQ /2bB;M �M/ r`Bi2- H2�/BM; iQ i?2 +�T�#BHBiv Q7 � MQpB+2 T`Q;`�KK2` iQ
i�+FH2 KQ`2 Q#D2+i@Q`B2Mi2/ Q` T`Q+2/m`�H r�vb Q7 +Q/BM;X

j



6Q`K�HBbK �M/ i?2 P#HBpBQM Q7 S`Q+2bb

kyRd@yk@Ry RR,yy,yy

PM2 Q7 i?2 i?BM;b AǶp2 #2+QK2 �r�`2 Q7 Qp2` i?2 H�bi 72r v2�`b Bb ?Qr T`Q+2bb
+�M #2 U�M/ Q7i2M BbV mb2/ �b � bm#biBimi2 7Q` i?BMFBM;- /Bb+mbbBM;- /2#�iBM;-
BMi2``Q;�iBM;- +`BiB[mBM;- �M/ `2�+?BM; +QMb2MbmbX AM b?Q`i- T`Q+2bb #2+QK2b �M
�Hi2`M�iBp2 7Q` i?2 ?�`/ rQ`F r2 b?QmH/ 2tT2+i iQ #2 /QBM; BM HB#`�`B2bX S`Q+2bb Bb
b22M �b � bBHp2` #mHH2i #2+�mb2 i?2 Qi?2` bimz Bb /B{+mHi- K2bbv- iBK2@+QMbmKBM;-
�M/ Q7i2M BMi�M;B#H2X
AM ?Bb R3ek MQp2H@�b@K2KQB` Q7 ?Bb iBK2 BM � H�#Qm` +�KT BM aB#2`B� (R)- .Qb@
iQv2pbFv r`Bi2b �#Qmi i?2 /Bz2`2M+2 #2ir22M rQ`F T2`7Q`K2/ iQ K�F2 bBKTHv
iQ }HH mT i?2 /�v Ur?�i r2 rQmH/ +�HH ǳK�F2@rQ`F T`QD2+ibǴV �M/ rQ`F rBi? �
/2}M2/ ;Q�HX S`BbQM2`b r?Q `2+2Bp2 �M �bbB;MK2Mi 7Q` rQ`F rBi? �M �bbB;M2/
;Q�H +�M ;Q #�+F iQ #�``�+Fb r?2M i?2 rQ`F Bb /QM2c Qi?2`rBb2 i?2v rQ`F mMiBH
� bT2+B}2/ iBK2X qBi? K�F2@rQ`F T`QD2+ib- i?2 rQ`F Bb ǳ/QM2 KQ`2 7Q` i?2 b�F2
Q7 7Q`K i?�M Q7 M22/Ǵ UTX 39VX G�i2` QM ?2 r`Bi2b i?�i T`BbQM2`b BM i?2 T`BbQM
?QbTBi�H r2`2 HQ+F2/ BMiQ i?2B` /Q`KBiQ`B2b �M/ MQi �HHQr2/ BMiQ i?2 ?�HH iQ mb2
i?2 iQBH2i- /2bTBi2 i?2 7�+i i?�i i?2 iQBH2i r�b M2�`#v �M/ i?2`2 r�b � ;m�`/
QM /miv �HH MB;?iX ǳq?Q Q`B;BM�HHv 2bi�#HBb?2/ i?Bb Q`/2` A /QMǶi FMQrc �HH A
FMQr Bb i?�i i?2`2 r�b MQ `2�H Q`/2` BM Bi �M/ i?�i i?2 r?QH2 mb2H2bb 2bb2M+2 Q7
7Q`K�HBbK r�b MQr?2`2 2tT`2bb2/ KQ`2 7mHHv i?�MĘ BM i?Bb +�b2Ǵ UTX Rd8VX
>2`2 r2 ?�p2 �M 2t�KTH2 Q7 T`Q+2bb bm#biBimiBM; 7Q` i?Qm;?i- +QMbB/2`�iBQM-
�M/ �+iBp2 /2+BbBQM@K�FBM;X q?2M � T`Q+2bb Bb �TTHB2/- `2�bQM2/- �`;m2/@7Q`
/2+BbBQMb +�M #2 �pQB/2/ #2+�mb2 Bi Bb #2ii2` iQ 7QHHQr i?2 T`Q+2bbc 7QHHQrBM; i?2
T`Q+2bb rBHH 2Mbm`2 bm++2bbX
AM i?2 HB#`�`v rQ`H/- r2 �`2 �HH �#Qmi T`Q+2bbX q2 HBF2 i?2 7Q`K�HBbK Q7 +�i�@
HQ;mBM; `mH2b- i?2 T`Q+2bb@?2�pv K2+?�MBbKb Q7 HB#`�`v �++QmMib- HB#`�`v +�`/b-
BMi2`HB#`�`v HQ�M- �M/ �HH i?2 KQpBM; T�`ib i?�i K�F2 mT i?2 U�/KBii2/Hv +QK@
TH2tV HB#`�`v bvbi2KX Ai b22Kb iQ K2 i?�i i?2`2 �`2 irQ 7mM/�K2Mi�H T`Q#H2Kb
rBi? i?2 BMbBbi�M+2 QM T`Q+2bb Qp2` �Mvi?BM; 2Hb2X PM i?2 QM2 ?�M/- Bi K�F2b
Bi p2`v /B{+mHi 7Q` mb iQ +?�M;2 UK�BMi�BMBM; i`�/BiBQM�H T`Q+2bb2b- 2p2M r?2M
i?2v MQ HQM;2` rQ`F- Bb i?2 2TBiQK2 Q7 i?2 ǳr2Ƕp2 �Hr�vb /QM2 Bi i?Bb r�vǴ T`Q#@
H2KVX PM i?2 Qi?2` ?�M/- Bi bm#biBimi2b � #2HB27 BM �miQK�iB+ bm++2bb UrBi?Qmi
/2}MBM; bm++2bbV rBi? i?2 BMi2HH2+im�H rQ`F `2[mB`2/ iQ mM/2`bi�M/ �M/ 2p�Hm�i2
r?�i bm++2bb K2�Mb BM � ;Bp2M +�b2X >Qr K�Mv Q7 mb ?�p2 2K#�`F2/ mTQM M2r
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T`QD2+ib- #2;BMMBM; rBi? i?2 T`Q+2bb- i?2 7Q`K�H T`Q+2/m`2 Q7 T`QD2+i K�M�;2@
K2Mi- rBi?Qmi 2p2` ?�pBM; � +H2�` mM/2`bi�M/BM; Q7 r?�i i?2 T`QD2+i Bb bmTTQb2/
iQ �+?B2p2- BX2X r?�i rQmH/ +QMbiBimi2 bm++2bbX
A #2HB2p2 i?Bb 7Q`K�HBbK- i?Bb Q#HBpBQM Q7 T`Q+2bb- �z2+ib �HH i?2 /Bz2`2Mi �`2�b
Q7 i?2 HB#`�`v- 7`QK i?2 ǳT`Q+m`2K2Mi@#�b2/ AhǴ i?�i �H�M >�`MmK ?�b r`Bii2M
�#Qmi- iQ T`Q#H2Kb Q7 �bb2bbK2Mi- iQ M2r@?B`2 K2bbB�MBbK- �M/ i?2 T`Q}H2`�iBQM
Q7 HB#`�`v bi�M/�`/bX Ai �z2+ib T`QD2+ib @ r?B+? �`2 Q7i2M M2p2` +QKTH2i2/ #2@
+�mb2 r2 /QMǶi FMQr r?�i ǳ+QKTH2i2Ǵ K2�Mb @ �b r2HH �b b2`pB+2b- r?B+? �`2
+QMbB/2`2/ bm++2bb7mH #2+�mb2 r2Ƕp2 7QHHQr2/ Qm` mbm�H KQ/2H 7Q` b2`pB+2 /2HBp@
2`vX h?2 mM+`BiB+�H �++2Ti�M+2 U2Bi?2` BM r?QH2 Q` BM T�`iV Q7 M2r T`Q+2/m`2b
�M/ K2i?Q/QHQ;B2b UAhAG- SJS- �;BH2- a+`mKV r?B+? 2Bi?2` ;2i QMHv T�`iHv BK@
TH2K2Mi2/ Q` r?B+? HBKT �HQM; v2�` �7i2` v2�` Qmi Q7 7�Bi? BM i?2B` T`Q+2bb2b-
K2�Mb i?�i HB#`�`B�Mb +�M ;2i BM i?2 ?�#Bi Q7 i?BMFBM; r2Ƕ`2 KQpBM; 7Q`r�`/-
r?2M BM 7�+i r2Ƕ`2 bBKTHv +�m;?i BM i?2 bQK2 T`Q+2/m`�H KQ`�bb �b r2 �Hr�vb
?�p2 #22MX
h?2`2 �`2 �Hi2`M�iBp2b- /2}MBi2Hv @ AǶp2 b22M bm++2bb7mH T`QD2+ib- bm++2bb7mH �b@
b2bbK2Mi �M/ 2p�Hmi�iBQM- b2`pB+2b BKTH2K2Mi2/ rBi?Qmi #2BM; #Q;;2/ /QrM #v
T`Q+2/m`�H +QM7Q`KBiv- #mi i?2b2 �`2 2t+2TiBQMbX
q?v Bb i?Bb BKTQ`i�Mi MQr\ Pp2` QM hrBii2` (!�HH�M�������)U?iiTb,ffirBii2`X+QKf�HH�M�������V
�M/ (!#B#HBQ+`�+v)U?iiTb,ffirBii2`X+QKf#B#HBQ+`�+vV ?�p2 #22M /Bb+mbbBM; r�vb
HB#`�`B2b KB;?i #2bi `2bTQM/ iQ r?�i K�Mv Q7 mb b22 �b i?2 +QKBM; /QKBM�M+2
Q7 7�b+Bbi bi�i2 i�+iB+b- HBF2Hv bQQM2` `�i?2` i?�M H�i2`X A i?BMF i?Bb `2+Q;MBiBQM Q7
i?2 /22THv@`QQi2/ �HH2;B�M+2 iQ T`Q+2bb- iQ 7Q`K�HBbK- Bb BKTQ`i�Mi BM i?Bb +�b2
#2+�mb2 QM2 Q7 i?2 p�Hm2b Q7 7Q`K�HBbK @ iQ HB#`�`v �/KBMBbi`�iQ`b- iQ i?2 bi�i2-
�b Km+? �b iQ T`BbQM ;m�`/b @ Bb i?�i Bi �miQK�iB+�HHv BMp�HB/�i2b �M/ b?mib
/QrM �Mv +`BiB[m2 Q` BMi2``Q;�iBQM i?�i Bb MQi T`Q+2bb #�b2/X �M BMbBbi2M+2 QM
T`Q+2bb- +QmTH2/ rBi? i?2 p�Hm2b Q7 M2QHB#2`�H +�TBi�HBbK- H2�/b iQ bm`p2BHH�M+2
BM i?2 HB#`�`v r?2i?2` HB#`�`B�Mb `2+Q;MBx2 Bi Q` MQiX �Mv �ii2KTi iQ +`BiB[m2
i?2 2M+`Q�+?K2Mi Q7 bm`p2BHH�M+2 Bb /272``2/ @ i?2 T`Q+2bb rBHH i�F2 +�`2 Q7 BiX
h?2`2 �`2 b2p2`�H T`Q#H2Kb rBi? i?BbX 6B`bi- Qm` T`Q+2bb �`2 BKT2`72+i- i?2v
H2�F /�i�- i?2v bmTTQ`i p�Hm2b i?�i `mM +QMi`�`v iQ i?Qb2 i?�i @ A ?QT2 @ KQbi
HB#`�`v rQ`F2`b rQmH/ 2M/Q`b2X a2+QM/Hv- i?2v �`2 2�bBHv K�MBTmH�#H2 @ #v
mMBp2`bBiv �/KBMBbi`�iQ`b HQQFBM; iQ +mi TQbBiBQMb Q` b2`pB+2b- �M/ #v i?2 bi�i2
Bib2H7X h?B`/- r2 M2p2` ;2i #�+F iQ i?2 +`BiB[m2X q2 `mM Qmi Q7 iBK2- Q` 2M2`;v-
Q` TQHBiB+�H +�TBi�HX 6Qm`i?- #2+�mb2 7QHHQrBM; 7Q`K�HBx2/ T`Q+2bb ǳBb ?Qr r2Ƕp2
�Hr�vb /QM2 BiǴ- Bi T`2p2Mib �M �r�`2M2bb i?�i r?�i r�b K2`2Hv �MMQvBM; mM/2`
i?2 T`2pBQmb TQHBiB+�H `2;BK2- #2+QK2b �+iBp2Hv ?�`K7mH �M/ /�M;2`Qmb mM/2`
i?2 M2r QM2X �b +QMi2tib +?�M;2- HB#`�`v bi`m+im`2b Q7 i?Qm;?i- 722HBM;- �M/
/2+BbBQM@K�FBM; @ BM b?Q`i- Qm` Q`;�MBx�iBQM�H �M/ T`Q72bbBQM�H +mHim`2- ?�p2
iQ +?�M;2 iQQX .QBM; r?�i r2Ƕp2 �Hr�vb /QM2 Bb HBF2Hv iQ bi�`i ;2iiBM; T2QTH2
�``2bi2/ �M/ /2TQ`i2/ UQ` rQ`b2V #27Q`2 p2`v HQM;X 6B7i?- ?Qr /Q vQm +QmMi2`
� TQbBiBQM i?�i KQbi T2QTH2 �`2MǶi �r�`2 i?�i i?2vǶp2 i�F2M\ h?2 ?2;2KQMv Q7
T`Q+2bb Bb bQ /22THv@`QQi2/ BM Qm` T`Q72bbBQM�H +mHim`2 i?�i BiǶb /B{+mHi- B7 MQi
BKTQbbB#H2- iQ ;2i T2QTH2 iQ b22 Bi @ �M/ i?2 /�M;2`b Bi TQb2b @ 7Q` r?�i Bi BbX

k



h?Bb Bb i?2 T`Q#H2K rBi? ǳHB#`�`v M2mi`�HBivǴ BM ;2M2`�H- �M/ i?2 BMbBbi2M+2 QM
T`Q+2bb Bb bBKTHv QM2 Q7 i?2 r�vb ǳM2mi`�HBivǴ BM~m2M+2b HB#`�`v T`�+iB+2X
>Qr /Q r2 +QmMi2` i?Bb\ AM i?2 �+�/2KB+ rQ`H/- r2 ?�p2 iQ mb2 r?�i BMi`�Km@
`�H �+�/2KB+ 7`22/QK �M/ TQHBiB+�H +�TBi�H r2 ?�p2 iQ `�Bb2 i?2b2 [m2biBQMb �b
pB;Q`QmbHv �M/ 7`2[m2MiHv �b r2 +�MX AM Tm#HB+ HB#`�`B2b- A i?BMF i?2 i?2 TQbBiBQM
Q7 bi�z K2K#2`b Bb Km+? KQ`2 /B{+mHi- �M/ AǶK MQi bm`2 r?�i i�+iB+b Tm#HB+
HB#`�`v rQ`F2`b +�M �/QTib r?BH2 biBHH T`Qi2+iBM; i?2Kb2Hp2b �M/ i?2B` T�i`QMbX
�Mvr�v- i?2b2 �`2 Dmbi � 72r i?Qm;?ib QM � i2M/2M+v BM HB#`�`B2b i?�i Bb `�`2Hv
B7 2p2` /Bb+mbb2/ BM HB#`�`v b+?QQH- �M/ Bb bQ bm#iH2 �M/ m#B[mBiQmb i?�i BiǶb
?�`/ iQ MQiB+2 2p2M r?2M vQm bi�`i rQ`FBM; BM HB#`�`B2bX h?Bb TQbi b?QmH/ MQi
#2 +QMbB/2`2/ � /2}MBiBp2 bi�i2K2Mi- #mi Bb ?QT27mHHv +QKTH2K2Mi�`v iQ Qi?2`
r`BiBM; BM i?Bb �`2�- HBF2 �HH�M�Ƕb GB#`�`B2b BM i?2 �;2 Q7 7�b+BbK- r?B+? ?�b Km+?
KQ`2 +QM+`2i2 bm;;2biBQMb 7Q` r?�i r2 �`2 ;QBM; iQ M22/ iQ /Q �b i?2 TQHBiB+�H
H�M/b+�T2 +?�M;2b Qp2` i?2 M2ti r?BH2X
(R) [mQi2b i�F2M 7`QK 6vQ/Q` .QbiQv2pbFv- LQi2b 7`QK � .2�/ >Qmb2- L2r uQ`F,
EMQT7- kyR8X

j



S`�+iB+2- _2�/BM;- �M/ 6�F2 L2rb

kyRd@yk@Ry

A r�b �bF2/ iQ r`Bi2 � ;m2bi #HQ; TQbi 7Q` h?2 �H#2`i� GB#`�`vǶb r2#bBi2- "2?BM/
i?2 ai�+FbX A r`Qi2 �#Qmi ?Qr #`Q�/ �M/ p�`B2/ `2�/BM; Bb �M BKTQ`i�Mi 2H2K2Mi
BM M2;QiB�iBM; �M/ M�pB;�iBM; 7�F2 M2rb- Q` T`QT�;�M/�X
"2?BM/ i?2 ai�+Fb, S`�+iB+2- _2�/BM;- �M/ 6�F2 L2rbX
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_2pB2r, h?2 "`B27 qQM/`Qmb GB72 Q7 Pb+�` q�Q

kyRd@yk@Rk

.B�x- CmMQiX h?2 "`B27 qQM/`Qmb GB72 Q7 Pb+�` q�Q- L2r uQ`F, _Bp2`?2�/
"QQFb- kyydX
AiǶb �Hr�vb b22K2/ iQ K2 i?�i i?2`2 r2`2 irQ i`2M/b BM i?2 1M;HBb? MQp2H Ui?2
MQp2H BM 1M;HBb?- MQi i?2 MQp2H Q7 1M;H�M/VX h?2`2Ƕb i?2 C�M2 �mbi2M@ivT2-
r?2`2 i?2 ǳB`QMB+ /Bbi�M+2Ǵ #2ir22M i?2 M�``�iBp2 �M/ i?2 +?�`�+i2`b Bb HQr- i?2
r`BiBM; Bb K2�Mi iQ T`QpQF2 BM i?2 `2�/2` i?2 722HBM;b Q7 i?2 +?�`�+i2`b- �M/
Km+? KQ`2 Bb b?QrM- MQi iQH/X PM i?2 Qi?2` ?�M/ i?2`2 Bb i?2 .B+F2Mb@ivT2
MQp2H- rBi? � ?B;? /2;`22 Q7 B`QMB+ /Bbi�M+2- i?2 r`BiBM; Bb K2�Mi iQ 2Mi2`i�BM
rBi? i�H2b Q7 i?2 +?�`�+i2`b- �M/ Km+? KQ`2 Bb iQH/ BMbi2�/ Q7 b?QrMX h?2 bivH2
Q7 i?2 }`bi i2M/b iQr�`/b p2`#�H bi�#BHBiv- i?2 b2+QM/ iQ 2tm#2`�M+2X "Qi? FBM/b
Q7 MQp2H /2p2HQT Qmi Q7 2�`Hv@T`2@MQp2HBbiB+ HBi2`�im`2- �M/ M2Bi?2` Bb KQ`2 Q` H2bb
H2;BiBK�i2 i?�M i?2 Qi?2`X L2p2`i?2H2bb- i?2 irQ i`2M/b /Bp2`;2/ bQK2r?2`2
�`QmM/ i?2 iBK2 Q7- b�v- h`Bbi`�K a?�M/v URd8NV �M/ #Qi? bivH2b �`2 `�`2Hv- B7
2p2`- �ii2KTi2/ #v i?2 b�K2 �mi?Q`X U.B+F2Mb i`B2b Bi BM i?2 }`bi b2+iBQM Q7 :`2�i
1tT2+i�iBQMb �M/ CQ?M 6QrH2bǶ �HbQ �ii2KTi2/ BiVX h?2 +`QrMBM; �+?B2p2K2Mi Q7
i?2 .B+F2MbǶ ivT2 MQp2H Bb T`Q#�#Hv lHvbb2b- #mi i?�i ivT2 Bb �Hr�vb HQQFBM; iQ
T`Q/m+2 2ti`�Q`/BM�`v 2t�KTH2b- QmiHB2`bX h?2 }`bi ivT2 Bb �Hr�vb HQQFb iQ F22T
Bib ?2�/ /QrM- �M/ ;2M2`�H +QMb2Mbmb b22Kb iQ #2 i?�i i?2 +`QrMBM; �+?B2p2K2Mi
?2`2 UB7 QM2 +�M #2 b�B/ iQ 2tBbiV Bb JB//H2K�`+?X
h?2 "`B27 qQM/`Qmb GB72 Q7 Pb+�` q�Q Bb � MQp2H Q7 i?2 b2+QM/ ivT2- /`�rBM;
MQi QMHv QM i?2 i`�/BiBQM i?�i `mMb 7`QK h`Bbi`�K a?�M/v i?`Qm;? .B+F2Mb iQ
a�HK�M _mb?/B2- #mi �HbQ QM i?2 G�iBM �K2`B+�M i`�/BiBQM Q7 :�`+B� J�`[m2x
�M/ o�`;�b GHQb�X h?2 p2`#�H 2tm#2`�M+2 Q7 Pb+�` q�Q Bb ~2b?2/ Qmi MQi QMHv #v
TH2Miv Q7 +QHHQ[mB�H aT�MBb?- #mi �HbQ i?`Qm;? `272`2M+2b iQ b+B2M+2@}+iBQM �M/
7�Mi�bv- �b r2HH �b iQ /2HB#2`�i2Hv mMb+?QH�`Hv@bQmM/BM; 7QQiMQi2bX �b �Hr�vb
rBi? i?Bb FBM/ Q7 MQp2H- TmMb �M/ rQ`/TH�v �#QmM/- �M/ r?BH2 i?Bb �HH K�F2b
7Q` �M 2Mi2`i�BMBM; `2�/- Bi bmz2`b i?2 b�K2 T`Q#H2K �b �HH i?2 MQp2Hb Q7 i?2
b2+QM/ ivT2 U2t+2Ti lHvbb2bV BM i?�i Bi i2HHb KQ`2 i?�M Bi b?QrbX q2 rBiM2bb i?2
i`B#mH�iBQMb Q7 Pb+�`Ƕb 7�KBHv- #mi r2 /Q MQi `2�HHv 722H i?2KX
.B�x ?BKb2H7 Bb �r�`2 Q7 i?Bb,

>Qr b?2 bm`pBp2/ AǶHH M2p2` FMQrX h?2v #2�i ?2` HBF2 b?2 r�b �
bH�p2X GBF2 b?2 r�b � /Q;X G2i K2 T�bb Qp2` i?2 �+im�H pBQH2M+2 �M/

R



`2TQ`i BMbi2�/ QM i?2 /�K�;2 BM~B+i2/, ?2` +H�pB+H2- +?B+F2M@#QM2/c
?2` `B;?i ?mK2`mb- � i`BTH2 7`�+im`2 Ub?2 rQmH/ M2p2` �;�BM ?�p2
Km+? bi`2M;i? BM i?�i �`KVc }p2 `B#b- #`QF2Mc H27i FB/M2v- #`mBb2/c
HBp2`- #`mBb2/c `B;?i HmM;- +QHH�Tb2/c 7`QMi i22i?- #HQrM QmiX �#Qmi
Red TQBMib BM /�K�;2 iQi�H �M/ Bi r�b QMHv b?22 �++B/2Mi i?�i i?2b2
KQi?2`7m+F2`b /B/MǶi 2;;b?2HH ?2` +`�MBmK- i?Qm;? ?2` ?2�/ /B/ br2HH
iQ 2H2T?�Mi@K�M T`QTQ`iBQMbX UR9d- 2KT?�bBb �//2/VX

h?2 ǳ`2TQ`iǴ Q7 i?2 pBQH2M+2 MQi QMHv #2+QK2b � H�mM/`v@HBbi Q7 rQ`/TH�v- #mi
i?2 `272`2M+2 iQ `QH2@TH�vBM; ?BiTQBMib �M/ i?2 2H2T?�Mi K�M- i?2 Qmi@Q7@MQr?2`2
ǳKQi?2`7m+F2`bǴ �HH b2`p2b iQ i�F2 mb �r�v 7`QK i?2 pBQH2M+2 �b Bi r�b �+im�HHv
BM~B+i2/X h?2`2 �`2 `2�bQMb 7Q` i?Bb @ .B�xǶ MQp2H Bb �#Qmi i?2 2z2+ib QM �
bBM;H2 7�KBHv Q7 i?2 pBQH2M+2 �M/ /BbiQ`iB�M Q7 i?2 h`mDBHHQ /B+i�iQ`b?BT BM i?2
.QKBMB+�M _2Tm#HB+ @ �M/ r?2i?2` vQm T`272` i?Bb Q` bQK2i?BM; KQ`2 BMiBK�i2-
KQ`2 b2MbB#H2- Bb � K�ii2` Q7 i�bi2 QMHv- A i?BMFX �M/ +2`i�BMHv QM2 /Q2bMǶi
?�p2 iQ +?QQb2 @ i?2 +HBMB+�H H�M;m�;2 �M/ /2b+`BTiBQMb Q7 :�`+B� J�`[m2x r?B+?
�+?B2p2 2MQ`KBiv Q` i?2 #HQQ/- br2�i- �M/ i2�`b Q7 C�M2 �mbi2M @ HBi2`�im`2 ?�b
`QQK 7Q` �HH Q7 i?BbX
PM i?2 Qi?2` ?�M/- BiǶb /B{+mHi iQ mM/2`bi�M/ r?2i?2` Pb+�` q�Q ?BKb2H7 Bb
K2�Mi iQ `2T`2b2Mi �Mvi?BM; #2vQM/ ?BKb2H7X AM MQp2Hb Q7 i?2 b2+QM/ ivT2- �HH2@
;Q`v- `2T`2b2Mi�iBQM- bvK#QHBbK �#QmM/ UQM2 i?BMFb Q7 i?2 `2T2�i2/ M�K2b BM
PM2 >mM/`2/ u2�`b Q7 aQHBim/2 Q` i?2 rQ`/@T�BMiBM; BM lHvbb2bV- bQ BiǶb i2KTi@
BM; iQ i?BMF i?�i Pb+�`- i?2 Qp2`r2B;?i pB`;BM ;22F r?Q 2p2Mim�HHv 7�HHb iQ i?2
pBQH2M+2 Q7 i?2 `2;BK2- Bb K2�Mi iQ `2T`2b2Mi bQK2i?BM; KQ`2- #mi AǶK MQi bm`2
A +�M i2HH r?�i i?�i BbX S2`?�Tb- i`m2 iQ i?2 TQbiKQ/2`M pBbBQM- i?Bb Bb MQi?BM;
#mi TH�v- �M/ A b?QmH/MǶi #2 HQQFBM; iQQ /22THv 7Q` ?B//2M /2Ti?b UTQbiKQ/@
2`MBbK �M/ TQbiKQ/2`M MQp2Hb #2BM; +QM+2`M2/ T`BK�`BHv rBi? bm`7�+2bV- #mi Bi
/Q2b b22K �b B7 .B�x r�Mib iQ b�v bQK2i?BM; b2`BQmb �#Qmi �#Qmi i?2 pBQH2M+2
Q7 TQHBiB+b- 7�KBHB2b- �M/ /B+i�iQ`b?BTbX .Q2b i?2 TH�v7mHM2bb- i?2 bm`7�+2 TH�v-
mM/2`KBM2 i?�i\ AǶK MQi bm`2X
h?Bb r�b +2`i�BMHv 2Mi2`i�BMBM;- �M/ i?2`2Ƕb � HQi iQ 2MDQv BM i?2 #QQF- #mi AǶK
MQi bm`2 Bi [mBi2 ;Qi r?2`2 Bi BMi2M/2/ iQ ;QX

k



h?2 AGa �M/ avbi2KB+ :2M2`�HBiv

kyRd@yk@Rk

ǳbBKTHB+Biv #mvb vQm TQr2`Ǵ Ĝ .�MB2H >B;;BM#Qi?�K
RX *QKTH2tBiv �M/ i?2 AGa

�i � `2+2Mi T`2b2Mi�iBQM �#Qmi 6PGAP- A r�b `2KBM/2/ Q7 +QMp2`b�iBQMb i?�i
iQQF TH�+2 � +QmTH2 Q7 v2�`b �;Q rBi? :BHHB�M "v`M2 �M/ Qi?2`b �`QmM/ i?2 B/2�
Q7 ǳ/BbBMi2;`�iBM;Ǵ i?2 AGaX h?2 ǳBMi2;`�i2/ HB#`�`v bvbi2KǴ r?B+? /2p2HQT2/
Qmi Q7 2�`Hv HB#`�`v �miQK�iBQM BMBiB�iBp2b �M/ Bb MQr KQ`T?BM; BMiQ i?2 ǳHB#`�`v
b2`pB+2b TH�i7Q`KǴ U2bb2MiB�HHv- � KQ/mH�` AGa BM i?2 +HQm/VX PM2 Q7 i?2 �bT2+ib
Q7 Qm` +QMp2`b�iBQM r�b i?�i- T2`?�Tb- i?2 BMi2;`�iBQM Q7 i?2 AGa r�b � +Qbi-
MQi � #2M2}i- iQ HB#`�`v rQ`FX 6`QK Kv T2`bT2+iBp2- i?Bb B/2� ;`2r Qmi Q7 �M
BM+`2�b2/ /2+QmTHBM; Q7 i?2 PS�* 7`QK i?2 `2bi Q7 i?2 AGa- r?B+? ?�b +mHKBM�i2/
BM Kv QrM rQ`F rBi? �M BKTH2K2Mi�iBQM Q7 "H�+FHB;?i �i lMBp2`bBiv Q7 �H#2`i�
GB#`�`B2bX
qQ`FBM; rBi? � /2+QmTH2/ PS�* ?�b HB7i2/ K�Mv Q7 i?2 +QMbi`�BMib BM?2`2Mi
rBi? rQ`FBM; rBi? � H2;�+v- T`QT`B2i�`v AGa, r2 �`2 MQi HBKBi2/ BM /�i� Q`
/Q+mK2Mi 7Q`K�i- 7Q` 2t�KTH2- MQ` QM +HmMFv- Qmi/�i2/- 2bb2MiB�HHv T`2@r2#
lA i2+?MQHQ;B2bX q2 �`2 �HbQ 7`22- /QrM i?2 `Q�/- iQ brBi+? Qmi i?2 AGa H�v2`
�M/ F22T Qm` "H�+FHB;?i BKTH2K2Mi�iBQMX aBM+2 "H�+FHB;?i QMHv `2[mB`2b J�_*
`2+Q`/b 7`QK i?2 AGa U�M/ bQK2 mb2`@7�+BM; 7mM+iBQMb �++2bb2/ pB� �SAV- Bi Bb
�;MQbiB+ �b iQ i?2 mM/2`HvBM; bvbi2KX
PM2 Q7 i?2 i?BM;b i?�i +�K2 Qmi Q7 i?2 6PGAP /Bb+mbbBQM r�b bQK2 KQ`2 BM@
7Q`K�iBQM �#Qmi i?2 mM/2`HvBM; bvbi2K H�v2` Q7 i?2 T`QD2+iX "2HQr i?2 PE�SA
KB+`Qb2`pB+2b TH�i7Q`K- 6PGAP TH�Mb iQ ?�p2 � /�i�#�b2b UaZG Q` LPaZGV- �M
BM/2t2` UT`Q#�#Hv aQH`V- �M Q#D2+i `2TQbBiQ`v U62/Q`�V- �M/ � 72r Qi?2` biQ`�;2
�TTHB+�iBQMbX AiǶb �`;m2/ i?�i i?Bb rBHH �HHQr 6PGAP iQ �++2Ti �M/ K�M�;2 K�Mv
KQ`2 /Bz2`2Mi 7Q`K�ib �M/ Q#D2+i@ivT2b i?�M AGaǶ +m``2MiHv +�MX GB#`�`B2b +�M
bm#biBimi2 Qi?2` �TTHB+�iBQMb 7Q` �Mv Q7 i?2b2 TB2+2b Ub�v- 1H�biB+a2�`+? 7Q` aQH`V-
#mi 7Q` KQbi HB#`�`B2b- i?Bb H�v2` Bb 2M+�TbmH�i2/ #v 6PGAP @ i?2v �++2bb i?2
bvbi2K H�v2` i?`Qm;? PE�SA- �M/ BM �Mv 2p2Mi i?2 bvbi2K bi�+F HBp2b BM i?2
+HQm/X
�MQi?2` i?BM; i?�i +�K2 mT r�b i?2 7�+i i?�i- �b i?2 6PGAP `2T Tmi Bi- aB`bB@
.vMBtǶ "Hm2*HQm/ Bb � bmBi2 Q7 b2`pB+2b #mBHi QM iQT Q7 avKT?QMv UQM2 Q7 aB`@
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bB.vMBtǶb AGabV- r?B+? `�Bb2/ � `2/ ~�; 7Q` K2- #2+�mb2 K�`F2iBM; �M/ b2HHBM;
� KQ/2`M GaS r?B+? Bb 7mM/�K2Mi�HHv #mBHi QM iQT Q7 �M Qmi@Q7@/�i2- #�bB+�HHv
Q#bQH2i2 �TTHB+�iBQM- b22Kb �i #2bi � #�/ B/2�- �i rQ`bi � b+�K (R)X A7 i?2 GaS
Bb K2�Mi iQ i�F2 �/p�Mi�;2 Q7 KQ/2`M �`+?B2+im`2b �M/ i2+?MQHQ;B2b- #mBH/BM; Bi
QM iQT Q7 � H2;�+v AGa rQmH/ #2 HBF2 TmiiBM; � h2bH� #Q/v QM iQT Q7 �M 1/b2HX Ai
im`Mb Qmi i?BM;b �`2MǶi [mBi2 bQ /B`2 @ �++Q`/BM; iQ i?2 "Hm2*HQm/ /Q+mK2Mi�@
iBQM- aB`bB.vMBt ?�/ i?2 +?�M+2 iQ `2/2bB;M �M/ `2@BKTH2K2Mi i?2 /�i�#�b2 H�v2`
Q7 i?2B` 2tBbiBM; AGab �M/ +?Qb2 MQi iQ- Qbi2MbB#Hv BM Q`/2` iQ 7Q+mb QM KQ`2 BK@
TQ`i�Mi i?BM;b U;Bp2M i?�i- �++Q`/BM; iQ i?2K- i?2B` /�i�#�b2 �`+?Bi2+im`2 �M/
/2bB;M /2+BbBQMb r2`2 bQHB/ �M/ r2HH@7QmM/2/VX
1p2M B7 i?Bb Bb i?2 +�b2- �M/ i?2v ?�p2MǶi #�b2/ "Hm2*HQm/ QM avKT?QMv- i?Bb
Bb biBHH T`Q#H2K�iB+X h?2 avKT?QMv /�i�#�b2 +�M biBHH QMHv ?�M/H2 `2+Q`/b BM �
bK�HH MmK#2` Q7 7Q`K�ib UBX2X J�_*V- Bib BM/2t2b �`2 biBHH #mBHi QM QmiKQ/2/
+QM+2TiBQMb Q7 b2�`+?- /Bb+Qp2`v- �M/ �++2bb- �M/ Bi HBF2Hv biBHH iB;?iHv +QmTH2b
i?2 /�i�#�b2 /2bB;M iQ � /�i�#�b2 BKTH2K2Mi�iBQM U+�M vQm mb2 JQM;Q." rBi?
"Hm2*HQm/- Q` /Q vQm ?�p2 iQ mb2 P`�+H2\VX
q?�i Bb +QKKQM BM #Qi? i?2b2 +?�`�+i2`Bx�iBQMb Q7 i?2 /�i�#�b2 Q` bvbi2K
H�v2` Bb �M BMbBbi2M+2 QM i?2 T�`i Q7 p2M/Q`b 7Q` �M 2M+�TbmH�i2/ bQHmiBQM i?�i
QM i?2 QM2 ?�M/ ?B/2b +QKTH2tBiv 7`QK T2QTH2 r?Q rQ`F rBi? i?2 bvbi2K- �M/
QM i?2 Qi?2` ?�M/ K�F2b HB#`�`B2b 2p2M KQ`2 /2T2M/2Mi QM p2M/Q`@bmTTHB2/
bQHmiBQMb 7Q` K�BMi2M�M+2 �M/ bmTTQ`i U1#b+QǶb �pQr2/ #mbBM2bb@KQ/2H rBi?
i?2 6PGAP T`QD2+iVX >Qr2p2`- i?2`2 Bb bQK2i?BM; /BbBM;2MmQmb �M/ b2H7@b2`pBM;
�#Qmi i?Bb T�`iB+mH�` BMbi�M+2 Q7 ?B/BM; +QKTH2tBivX Ai ;Bp2b p2M/Q`b �M BM+2MiBp2
iQ BM+`2�b2 +QKTH2tBiv +QMi`�`v iQ #2bi@T`�+iB+2b �M/ BM/mbi`v bi�M/�`/b- Q`
�i H2�bi MQi iQ �+iBp2Hv `2/m+2 +QKTH2tBiv U�MvQM2 r?Q ?�b ?�/ iQ HQ; BM iQ
�M a6s b2`p2` �M/ rQ`F /B`2+iHv rBi? i?2 bQ7ir�`2 FMQrb r?�i AǶK i�HFBM;
�#QmiVX "mi 2p2M rQ`b2 i?�M i?�i- Bi /Q2bMǶi BM 7�+i `2/m+2 i?2 +QKTH2tBiv
T`2b2Mi2/ iQ i?2 HB#`�`v rQ`F2`- Bi bBKTHv b?B7ib BiX J�M�;BM;- 7Q` 2t�KTH2-
i?2 T`BMiBM; Q7 HB#`�`v bHBTb Q` mb2`@`mH2b rBi?BM �M AGa �`2 KBM/@MmK#BM;Hv
+QKTH2tX h?2 M2ti@;2M2`�iBQM HB#`�`v bvbi2Kb HBF2 S`BKQ �M/ amKKQM ?B/2 i?2
mM/2`HvBM; +QKTH2tBiv Q7 i?2 /�i�#�b2 bvbi2Kb �M/ 1hG TBT2HBM2b- #mi �MvQM2
r?Q ?�b rQ`F2/ rBi? S`BKQǶb MQ`K�HBx�iBQM `mH2b �M/ TBT2HBM2b rBHH FMQr i?�i
i?Bb /Q2bMǶi b�p2 QM +Q;MBiBp2 HQ�/- bFBHH- i`�BMBM;- Q` 2tT2`B2M+2 `2[mB`2/ iQ
+QM};m`2 i?2 bvbi2KX h?2 T2QTH2 r?Q mM/2`bi�M/ i?2b2 i?BM;b i2M/ iQ #2+QK2
bBM;H2@TQBMib@Q7@7�BHm`2 BM � HB#`�`v bvbi2KX �M/ bBM+2 i?2`2 �`2 bQ K�Mv Q7
i?2b2 TB2+2b rBi?BM i?2 AGa- i?2 HB#`�`v bvbi2Kb 2M/b mT rBi? K�Mv T2QTH2 r?Q
mM/2`bi�M/ � bBM;H2 TB2+2 Q7 i?2 AGa `2�HHv r2HH- #mi i?�i FMQrH2/;2 BbMǶi b?�`2/
UBM/22/- BiǶb #�`2Hv b?�`2�#H2VX �;�BM- i?2 2M/ `2bmHi Bb i?�i r2 `2Hv 2p2M KQ`2
QM p2M/Q` bmTTQ`i- #mi Bi �HbQ K2�Mb i?�i i?2 +Qbi Q7 KQpBM; �r�v 7`QK �
;Bp2M bvbi2K- r?B+? Bb �H`2�/v ?B;?- #2+QK2b 2p2M ?B;?2`, BK�;BM2 �HH i?Qb2
bBM;H2@TQBMib@Q7@7�BHm`2 r?Q MQr ?�p2 iQ H2�`M �M 2MiB`2Hv M2r- 2MiB`2Hv /Bz2`2Mi-
2[m�HHv Qp2`+QKTHB+�i2/ bvbi2KX
PM2 Q7 i?2 i?Qm;?i@2tT2`BK2Mib bvbi2Kb HB#`�`B�Mb bQK2iBK2b HBF2 iQ mM/2`i�F2
Bb iQ BK�;BM2 i?2 bK�HH2bi- HB;?i2bi bi�+F Q7 QT2M@bQm`+2 iQQHb QM r?B+? vQm +QmH/

k



#mBH/ � HB#`�`v bvbi2KX h?2 ;`2�i i?BM; �#Qmi K�Mv QT2M@bQm`+2 �TTHB+�iBQMb-
i�F2 aQH` 7Q` BMbi�M+2- Bb i?�i i?2v �`2 KmHiB@Tm`TQb2X uQm +�M BM/2t �Mvi?BM;
BM aQH`- MQi Dmbi #B#HBQ;`�T?B+ /�i�X PM i?2 Qi?2` ?�M/- AGa KQ/mH2b U+B`+mH�@
iBQM- +�i�HQ;mBM;- PS�*V �`2 #mBHi 7Q` � bBM;H2 Tm`TQb2X Cmbi �b K�Mv T2QTH2
rQMǶi iQH2`�i2 bBM;H2@Tm`TQb2 ;�/;2ib BM i?2B` FBi+?2M- r?v /Q r2 iQH2`�i2 bBM;H2@
Tm`TQb2 ;�/;2ib BM Qm` HB#`�`v bvbi2Kb\ A7- BM/22/- i?2b2 KQ/mH2b K�/2 i?BM;b
bBKTH2` �M/ 2�bB2` 7Q` bi�z- i?�i rQmH/ #2 � ;QQ/ �`;mK2Mi BM i?2B` 7�pQm`- #mi
i?2v /QMǶi @ i?2 +QKTH2tBiv Bb bBKTHv b?B7i2/ iQ � /Bz2`2Mi T�`i Q7 i?2 rQ`F~QrX

kX *HQDm`2 �M/ avbi2K�iB+ *QKTH2tBiv
h?2 AGa U�M/ i?2 GaSV i?2M- �`2 MQi +QKTH2t T2` b2c i?2v �`2 +QKTH2+i2/- �
rQ`/ +QBM2/ #v _B+? >B+F2v- i?2 BMp2MiQ` Q7 *HQDm`2- iQ /2b+`B#2 bvbi2Kb r?B+?
�`2 +QKTQb2/ Q7 bBKTH2 i?BM;b- #mi �`2 K�/2 +QKTH2t i?`Qm;? 2Mi�M;H2K2Mi Q7
i?2B` bBKTH2 TB2+2b Ub22 aBKTH2 J�/2 1�bv �M/ aBKTHB+Biv J�ii2`b VX AM 2bb2M+2-
i?2 ǳBMi2;`�i2/M2bbǴ Q7 i?2 BMi2;`�i2/ HB#`�`v bvbi2K Bb i?2 T`Q#H2KX LQi QMHv
�`2 K�Mv /BbT�`�i2 i2+?MQHQ;B2b 2KTHQv2/ ǳmM/2` i?2 ?QQ/Ǵ U� i2HHBM; T?`�b2V
BM i?2 AGa- #mi i?Bb 2Mi�M;HBM; Bb ?B//2M 7`QK i?2 mb2`b- K�FBM; i?2B` rQ`F MQi
bQ Km+? +QKTHB+�i2/ �b +QKTH2+i2/X qQ`FBM; rBi? HB#`�`v /�i� BM � bvbi2K
b?QmH/ #2 bBKTH2- #mi Bi ?�b #22M K�/2 +QKTH2tX
LQr- QM2 Q7 i?2 T`BM+BTH2b Q7 *HQDm`2 Bb bBKTHB+Biv- �M/ QM2 Q7 i?2 r�vb BM
r?B+? Bi Bb bBKTH2 Bb i?`Qm;? r?�i ?�b #22M +�HH2/ ǳbvbi2KB+ ;2M2`�HBivǴX AM i?2
S`Q;`�KKBM; *HQDm`2 #QQF- i?Bb Bb BMi`Q/m+2/ �HQM;bB/2 QM2 Q7 i?2 T`Q;`�KKBM;
2TB;`�Kb #v �H�M CX S2`HBb, Bi Bb #2ii2` iQ ?�p2 Ryy 7mM+iBQMb QT2`�i2/ QM QM2
/�i� bi`m+im`2 i?�M Ry 7mM+iBQMb QM Ry /�i� bi`m+im`2bX AM *HQDm`2- `�i?2` i?�M
i?2 Kv`B�/ +H�bb2b- �``�vb- �M/ ?�b?2b i?�i ;2i +`2�i2/ BM � ;Bp2M Q#D2+i@Q`B2Mi2/
T`Q;`�KKBM; (k)- *HQDm`2 T`Q;`�KKBM; `2HB2b mTQM i?2 mb2 Q7 � 72r p2`v bBKTH2
+QHH2+iBQM ivT2bX _�i?2` i?�M +`2�iBM; � M2r /�i�ivT2 U+H�bbV 7Q` � bT2+B}+ FBM/
Q7 /�i� UBX2X /2b+`B#BM; Q` KQ/2HBM; vQm` /�i� rBi? � +H�bbV- vQm bBKTHv mb2
*HQDm`2 +QHH2+iBQMb UK�BMHv p2+iQ`b �M/ K�TbV BM Q`/2` iQ ?QH/ �Mv FBM/ Q7 /�i�
vQmǶ`2 rQ`FBM; rBi?X
h?Bb bvbi2K�iB+ ;2M2`�HBiv- i?Bb H�+F Q7 bT2+B}+ +H�bb2b BM 7�pQm` Q7 � 72r ;2M2`@
�HBx2/ /�i� ivT2b i?�i �`2 mb2/ 2p2`vr?2`2 `2�HHv /Q2b `2/m+2 i?2 +QKTH2tBiv Q7
�M �TTHB+�iBQMX o2+iQ`b �M/ K�Tb �`2 MQi bBM;H2@Tm`TQb2 /�i� ivT2b- HBF2 � �T@
THB+�iBQMo2+iQ`JQ/2"Bibi`2�KSBT2HBM2 +H�bb KB;?i #2 BM C�p�c i?2v �`2 ;2M2`�H
Tm`TQb2X AiǶb Km+? 2�bB2` iQ `2K2K#2` ?Qr iQ mb2 irQ ;2M2`B+ ivT2b HBF2 p2+iQ`
�M/ K�T i?�M iQ `2K2K#2` /Qx2Mb Q` ?mM/`2/b Q7 bT2+B}+ +H�bb2b- /2T2M/BM;
QM i?2 bBx2 Q7 i?2 �TTHB+�iBQMX
AM i?Bb +�b2- i?2M- r?�i B7 r2 KQp2/ i?2 bFBHH �M/ 2tT2`B2M+2 `2[mB`2/ #v � HB@
#`�`v rQ`F2` �r�v 7`QK i?2 QM2 AGa KQ/mH2 i?2v FMQr BMbB/2@Qmi- iQ � `2mb�#H2
+QKTQM2Mi i?�i Bb HBF2Hv iQ #2 mM/2`biQQ/ #v KQ`2 T2QTH2 BM � bvbi2K- bBKTHv
i?`Qm;? Bib ;2M2`�HBiv �M/ `2mb2X � +B`+mH�iBQM KQ/mH2 Bb � /�i�#�b2 Q7 i`�Mb�+@
iBQMbc � mb2` KQ/mH2 Bb � /�i�#�b2 Q7 mb2`bc � +�i�HQ;mBM; KQ/mH2 Bb � /�i�#�b2
Q7 #B#HBQ;`�T?B+ `2+Q`/bX *m``2MiHv- i?2 T2QTH2 r?Q mM/2`bi�M/ i?2 +B`+mH�iBQM
KQ/mH2 b?�`2 HBiiH2 Q` MQ FMQrH2/;2 rBi? i?Qb2 r?Q mM/2`bi�M/ i?2 mb2` KQ/@
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mH2 Q` i?2 +�i�HQ;mBM; KQ/mH2- bBKTHv #2+�mb2 i?2b2 KQ/mH2b ?�p2 #22M K�/2
Qp2`bT2+B}+ �M/ Qp2`+QKTH2tX A7- BMbi2�/- r2 mb2/ � /�i�#�b2 UQ` i�#H2bV 7Q`
+B`+mH�iBQM- � /�i�#�b2 UQ` i�#H2bV 7Q` mb2`b- �M/ � /�i�#bb2 UQ` i�#H2bV 7Q` +�i@
�HQ;mBM;- i?2M �HH Q7 � bm//2M r2 ?�p2 i?`22 T2QTH2 r?Q b?�`2 FMQrH2/;2 �M/
2tT2`iBb2 #2+�mb2 i?2vǶ`2 �HH rQ`FBM; QM i?2 b�K2 FBM/ Q7 i?BM; U� /�i�#�b2VX
aBKBH�`Hv- �M PS�* Bb Dmbi � r2#bBi2- #mi rQ`FBM; rBi? �M PS�* BM �M AGa
Bb T�BM7mHHv /Bz2`2Mi 7`QK rQ`FBM; QM � r2#T�;2 U�M/ A ?�p2 MQ 2tT2+i�iBQM
i?�i i?Bb rBHH #2 /Bz2`2Mi rBi? �M GaSV- bQ B7 r2 BMbi2�/ K�/2 i?2 PS�* �
r2#bBi2 i?2M- i?`Qm;? bvbi2KB+ ;2M2`�HBiv- �MvQM2 r?Q rQ`Fb rBi? i?2 r2# +�M
rQ`F rBi? i?2 PS�* �M/ pB+2 p2`b�X h?Bb ?2HTb #mBH/ BM@?Qmb2 +�T�+Biv �M/ `2@
/m+2 bBM;H2@TQBMib@Q7@7�BHm`2 Ui?Qm;? Bi biBHH H2�p2b i?2 T`Q#H2K Q7 bK�HH HB#`�`B2b-
�//`2bb2/ #2HQrVX
:Bp2M i?�i MQM2 Q7 i?2 T`QT`B2i�`v GaSb U�HK�- "Hm2*HQm/ �M/- QM2 �bbmK2/-
6PGAPV +�M #2 2tT2+i2/ iQ `2/m+2 +QKTH2tBiv- �b i?�i rQmH/ `2/m+2 i?2 K2�Mb
#v r?B+? i?2v +�M #2 T�B/ 7Q` K�BMi2M�M+2 �M/ bmTTQ`i- K�v#2 i?2 iBK2 ?�b
+QK2 iQ /BbBMi2;`�i2 i?2 AGa MQi QMHv BM i?2 b2Mb2 Q7 #`2�FBM; �T�`i Bib KQ/mH2b-
#mi Q7 ;2iiBM; `B/ Q7 i?2 B/2� Q7 �M AGa KQ/mH2 �HiQ;2i?2`X G2i Qm` AGa �/KBMBb@
i`�iQ`b #2 /�i�#�b2 �/KBMBbi`�iQ`b- Qm` PS�* T`Q;`�KK2`b r2# T`Q;`�KK2`b-
Qm` +�i�HQ;m2`b bBKTHv T2QTH2 r?Q rQ`F rBi? � T�`iB+mH�` /�i�#�b2 BMi2`7�+2 bQ
i?�i i?2B` 2tT2`iBb2 +�M #2 �#Qmi +�i�HQ;mBM; �M/ K2i�/�i� �M/ MQi i�F2M mT
rBi? Ur?�i b?QmH/ #2V B``2H2p�Mi i?BM;b HBF2 ?Qr iQ mb2 i?2 +�i�HQ;mBM; +HB2MiX
P#pBQmbHv- i?Bb biBHH H2�p2b i?2 T`Q#H2K Q7 bK�HH2` HB#`�`B2b r?Q +�MǶi �zQ`/
iQ ?�p2 � /�i�#�b2 �/KBMBbi`�iQ` Q` T`Q;`�KK2`X >Qr2p2`- +m``2MiHv i?2b2
bK�HH2` HB#`�`B2b �`2 HBKBi2/ iQ p2M/Q` bmTTQ`i 7Q` i?2B` AGa T`Q#H2KbX �TTHvBM;
i?2 FBM/ Q7 bvbi2KB+ ;2M2`�HBiv AǶp2 #22M i�HFBM; �#Qmi rQmH/ �HHQr i?2K iQ
;2i bmTTQ`i 7`QK �Mv /�i�#�b2 �/KBMBbi`�iQ` Q` r2# /2p2HQT2`X Ai rQmH/ #`BM;
HB#`�`v i2+?MQHQ;v KQ`2 BM HBM2 rBi? bi�M/�`/b �M/ #2bi@T`�+iB+2b �M/ ?2HT mb
iQ Qp2`+QK2 i?2 HB#`�`v 2t+2TiBQM�HBbK i?�i TH�;m2b Qm` +mHim`2 U�M/ MQi Dmbi
BM i2+?MQHQ;vVX 6Q` �HH HB#`�`B2b- #B; �M/ bK�HH- Bi rQmH/ `2/m+2 B7 MQi 2HBKBM�i2
i?2 bi`�M;H2?QH/ Qm` i2+?MQHQ;v p2M/Q`b ?�p2 QM mb �M/- i?`Qm;? +QKT2iBiBQM-
Qm;?i iQ `2/m+2 +Qbib �b r2HHX
LPh1, A ?�p2MǶi i�HF2/ �#Qmi QT2M@bQm`+2 AGab BM i?Bb TQbi U1p2`;`22M Q` EQ?�VX
Jv b2Mb2 Bb- r?BH2 +QM7Q`KBM; KQ`2 iQ bi�M/�`/b- #2bi@T`�+iB+2b- �M/ ;2M2`�HBiv-
i?2v biBHH bmz2` 7`QK i?2 T`Q#2Kb Q7 +QKTH2+i2/M2bbX h?2v �HbQ ?�p2 �M 2+Qbvb@
i2K Q7 bmTTQ`i@p2M/Q`b r?B+? ?�b ;`QrM mT �HQM;bB/2 i?2KX AǶ/ #2 ?�TTv iQ
?2�` 7`QK �MvQM2 r?Q ?�b `2+2Mi 2tT2`B2M+2 rBi? i?2 QT2M@bQm`+2 AGab iQ FMQr
?Qr i?�i b2+iQ` bi�M/b `B;?i MQrX
(R) h?Bb ?�b �+im�HHv #22M +QM}`K2/ 7Q` K2 #v � 72r Qi?2` T2QTH2 bBM+2 A }`bi Tmi
mT i?Bb TQbiX h?2 "Hm2*HQm/ /Q+mK2Mi�iBQM- i?2M- Bb #2BM; �i #2bi /BbBM;2MmQmb
r?2M Bi i�HFb �#Qmi i?2 /�i�#�b2 H�v2`X
(k) PP H�M;m�;2b ǳmb2 i?2 b�K2 +QMbi`m+ib 7Q` KQ/2HBM; p�Hm2b �b i?2v /Q 7Q`
B/2MiBiB2b- Q#D2+ib- �M/ /27�mHi iQ Kmi�#BHBiv- +�mbBM; �HH #mi i?2 KQbi /Bb+BTHBM2/
T`Q;`�KK2`b iQ +`2�i2 K�Mv KQ`2 B/2MiBiB2b i?�M i?2v b?QmH/XǴ o�Hm2b �M/
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*?�M;2, *HQDm`2Ƕb �TT`Q�+? iQ A/2MiBiv �M/ ai�i2
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6�B` .2�HBM; �M/ S`Bp�i2 S`QT2`iv

kyRd@yk@kk

PM2 Q7 i?2 i?BM;b i?�i J�`tBbi i?2Q`v BMbBbib mTQM Bb i?�i bQ+BQ@2+QMQKB+ T?2@
MQK2M� +�MMQi #2 pB2r2/ BM BbQH�iBQMX 1p2`v T?2MQK2MQM 2tBbib rBi?BM � bQ+B�H
+QMi2ti- Bb i?2 T`Q/m+i Q7 bQ+B�H `2H�iBQMb U;`QmM/2/- 7mM/�K2Mi�HHv- BM 2+QMQKB+
`2H�iBQMbV- �M/ TQbb2bb2b � ?BbiQ`v UBX2X Bi +?�M;2b Qp2` iBK2VX aBM+2 i?Bb Bb 6�B`
.2�HBM; q22F BM *�M�/� U6�B` lb2 q22F BM i?2 laV- A i?Qm;?i A rQmH/ DQi /QrM
bQK2 i?Qm;?ib �#Qmi +QTv`B;?i �M/ 7�B` /2�HBM; BM i?2 #`Q�/2` +QMi2ti Q7 i?2
T`QT2`iv `2H�iBQMb Q7 H�i2 +�TBi�HBbKX
q2 UHB#`�`B�Mb- Tm#HBb?2`b- 2i+V KQbi Q7i2M i2M/ iQ i�HF �#Qmi +QTv`B;?i �b B7 Bi
Bb � b2H7@+QMi�BM2/ i?BM;- i?Qm;? r?2M r2 /Q TH�+2 Bi BM +QMi2ti- i?2 +QMi2ti Bb
� H2;�H QM2 U� 7`�K2rQ`F Q7 `B;?ib �M/ `2bTQMbB#BHBiB2b /2}M2/ #v H2;BbH�iBQM �M/
T�bi@T`�+iB+2VX q2 `272` iQ i?2 +QTv`B;?i bvbi2K Q` i?2 +QTv`B;?i `2;BK2- r2
`272` iQ i?2 `B;?ib Q7 +`2�iQ`b �M/ i?2 `B;?ib Q7 mb2`b- �M/ *QTv`B;?i GB#`�`B�M
TQbBiBQMb i2M/ iQ �bF 7Q` H2;�H 2tT2`B2M+2- bQK2iBK2b 2p2M � H�r /2;`22X JQbi
Q7 mb U�;�BM- HB#`�`B�Mb- Tm#HBb?2`b- 2i+V �`2 MQi H�rv2`b �M/ ?�p2 � p2`v bF2i+?v
mM/2`bi�M/BM; Q7 i?2 H�rX h�HFBM; �#Qmi +QTv`B;?i BM BbQH�iBQM K�F2b b2Mb2 @
BiǶb � bK�HH- r2HH@/2}M2/ �`2� Q7 i?2 H�r i?�i r2 ?�p2 � +?�M+2 Q7 ;2iiBM; Qm`
?2�/b �`QmM/X J�Mv Q7 i?2 6�B` .2�HBM; q22F �+iBpBiB2b �i Kv mMBp2`bBiv �`2
7Q+mb2/ QM +H�`B7vBM; i?2 +QM/BiBQMb 7Q` K22iBM; 7�B` /2�HBM; UT`BK�`BHv BM �M
2/m+�iBQM�H +QMi2tiVX
"mi i?2`2 Bb �MQi?2` +QMi2ti 7Q` i?BMFBM; �#Qmi +QTv`B;?i UBM/22/- BiǶb i?2 rB/2`
+QMi2ti Q7 i?2 H�r BM ;2M2`�HV @ i?2 bvbi2K Q7 T`QT2`iv `2H�iBQMb T`2b2Mi BM +QM@
i2KTQ`�`v +�TBi�HBbi bQ+B2ivX h?2 +HQb2bi r2 ;2i iQ �+FMQrH2/;BM; Ui?Qm;? MQi
+`BiB[mBM;V i?2b2 `2H�iBQMb Bb #v `272``BM; iQ i?Qb2 i?BM;b i?�i �`2 +Qp2`2/ #v
+QTv`B;?i �b ǳBMi2HH2+im�H T`QT2`ivǴX S`Bp�i2 T`QT2`iv Bb QM2 Q7 i?2 H2;�H 7QmM@
/�iBQMb Q7 i?2 +�TBi�HBbi KQ/2 Q7 T`Q/m+iBQM i?�i /2p2HQT2/ BM 1m`QT2 BM i?2
2�`Hv KQ/2`M T2`BQ/X S`BQ` iQ +�TBi�HBbK- T`QT2`iv r�b 2Bi?2` ?2H/ BM +QKKQM
U�KQM; i?2 T2�b�Mi`vV- BM }27 U�KQM; i?Qb2 r?Q `2Mi2/ H�M/ 7`QK H�M/HQ`/bV Q`
�i i?2 TH2�bm`2 Q7 i?2 +`QrM UH�M/HQ`/bVX h?2 +`QrMǶb T`QT2`iv r�b MQi +QMbB/@
2`2/ T`Bp�i2 BM Qm` +QMi2KTQ`�`v b2Mb2 #2+�mb2 i?2 FBM; Q` [m22M i?2Kb2Hp2b
r2`2 MQi +QMbB/2`2/ T`Bp�i2X AM/22/- �b >�#2`K�b ?�b /2KQMbi`�i2/ UBM h?2
ai`m+im`�H h`�Mb7Q`K�iBQM Q7 i?2 Sm#HB+ aT?2`2V- i?2 p2`v +QM+2Ti Q7 ǳi?2 Tm#HB+Ǵ
/2p2HQT2/ i?`Qm;? i?2 Tm#HB+ T`2b2Mi�iBQM Q7 `Qv�H TQr2` �M/ T`2biB;2X
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qBi? i?2 /2p2HQTK2Mi Q7 +�TBi�HBbK- i?`Qm;? i?2 T`Q+2bb J�`t +�HHb ǳT`BKBiBp2
�++mKmH�iBQMǴ- T`QT2`iv i?�i r�b Q`B;BM�HHv ?2H/ BM +QKKQM UBX2X MQi T`Bp�i2Hv
QrM2/V r�b bBKTHv �TT`QT`B�i2/ #v i?2 +H�bb i?�i rQmH/ 2p2Mim�HHv #2+QK2
+�TBi�HBbibX � ;QQ/ 2t�KTH2 Q7 i?Bb Bb i?2 T`Q+2bb Q7 2M+HQbm`2 Q7 +QKKQM H�M/ 7Q`
i?2 T�bim`BM; Q7 UT`Bp�i2Hv QrM2/V b?22T ?2`/b 7`QK �#Qmi i?2 Rji? +2Mim`v BM
1M;H�M/X J�`tǶb BMBiB�H +`BiB[m2 Q7 T`Bp�i2 T`QT2`iv bi2KK2/ 7`QK i?2 +QM/BiBQM
Q7 T2�b�Mib r?Q r2`2 #2BM; T`Qb2+mi2/ 7Q` i�FBM; }`2rQQ/ 7`QK QM+2 Tm#HB+-
i?2M T`Bp�iBx2/ H�M/ BM :2`K�MvX J�`t `2+Q;MBx2/ i?�i i?2 bQ+B�H `2H�iBQMb?BTb
@ #2ir22M mb2`b UMQi QrM2`bV Q7 H�M/ iQr�`/b +QKKQM H�M/- `�i?2` i?�M #2ir22M
QrM2`b Q7 T`Bp�i2 H�M/ @ ?�/ +?�M;2/- �M/ r2`2 +�mbBM; bQ+B�H T`Q#H2Kb �b i?2
2tBbiBM; +mHim`2b �M/ `2H�iBQMb?BTb @ BX2X +QKKQMHv@�++2Ti2/ mb2 Q7 � +QKKQM
}`2rQQ/ bmTTHv @ r2`2 MQ HQM;2` �/2[m�i2 iQ /2�H rBi? i?2 M2r 2+QMQKB+ `2�HBiv
@ T`Bp�i2Hv QrM2/ }`2rQQ/ r?B+? ?�/ iQ #2 Tm`+?�b2/X h?2 i?2Q`v Q7 ?Qr i?Bb
T`Q+2bb rQ`Fb- ?Qr 2+QMQKB+ +?�M;2b Qmibi`BT bQ+B�H `2H�iBQMb?BTb mMiBH i?Qb2
bQ+B�H `2H�iBQMb?BTb ?�p2 iQ #`2�D- Bb /2�Hi rBi? �i H2M;i? BM i?2 *QKKmMBbi
J�MB72biQX
J�`tǶb +`BiB[m2 Q7 T`Bp�i2 T`QT2`iv @ r?B+? ?2 b2i /QrM BM i?2 1+QMQKB+ �M/
S?BHQbQT?B+ J�Mmb+`BTib Q7 R399 @ i`�Mb7Q`K2/ Qp2` iBK2 7`QK i?2 +�mb2 Q7
K�i2`B�H BM2[m�HBiv �M/ QTT`2bbBQM mM/2` +�TBi�HBbK iQ QM2 Q7 i?2 2z2+ib Q7
� KQ`2 7mM/�K2Mi�H b2i Q7 `2H�iBQMb?BTb- i?2 b2i Q7 `2H�iBQMb?BTb r?B+? +QK2
iQ;2i?2` BM i?2 +QKKQ/Biv 7Q`KX *QKKQ/BiB2b @ r?B+? BM+Hm/2 bQK2 #mi MQi
�HH FBM/b Q7 BMi2HH2+im�H T`QT2`iv @ �`2 T`Q/m+ib T`Q/m+2/ BM i?2 }`bi BMbi�M+2
7Q` b�H2 UBX2X MQi T`Q/m+2/ 7Q` BKK2/B�i2 +QMbmKTiBQM- rBi? i?2 bm`THmb #2BM;
bQH/VX *QTv`B;?i- i?2 H�r r?B+? `2;mH�i2b i?2 `2T`Q/m+iBQM Q7 +2`i�BM FBM/b Q7
+QKKQ/BiB2b- �`Qb2 Qmi Q7 i?2 M2r 2�b2 rBi? r?B+? i2ti +QmH/ #2 +QTB2/ �7i2` i?2
BMp2MiBQM Q7 i?2 T`BMiBM; T`2bbX h?2 ai�imi2 Q7 �MM2 Q7 RdyN 2tTHB+BiHv +QMM2+ib
i?2 `2;mH�iBQM Q7 +QTvBM; rBi? i?2 T`Q}i iQ #2 /2`Bp2/ 7`QK i?2 BMi2HH2+im�H rQ`F
#v i?2 �mi?Q` �M/ i?2B` 7�KBHvX
1bb2MiB�HHv- +QTv`B;?i Bb �M �ii2KTi iQ �`iB}+B�HHv K�BMi�BM i?2 2t+?�M;2 p�Hm2
Q7 � +QKKQ/Biv #v HBKBiBM; i?2 T`Q/m+iBQM Q7 i?2 +QKKQ/BivX 6Q` J�`t- i?2
2t+?�M;2 p�Hm2 Q7 � +QKKQ/Biv r�b /2i2`KBM2/ #v i?2 +Qbi T�B/ #v i?2 +�TBi�HBbi
7Q` `�r K�i2`B�Hb �M/ K�+?BM2`v- 2i+- �M/ i?2 +Qbi T�B/ iQ H�#Qm` Ur�;2bVX qBi?
i?2 /2p2HQTK2Mi Q7 i?2 #QQF i`�/2- i?2 BMi2HH2+im�H rQ`F Q7 i?2 �mi?Q` r�b MQi
BM+Hm/2/ BM i?2 2t+?�M;2 p�Hm2 Q7 i?2 +QKKQ/Biv Ui?2B` +Qbif`2KmM2`�iBQM r�b
?�M/H2/ QmibB/2 Q7 i?2 H�#Qm` `2H�iBQMb Q7 i?2 T`Q/m+iBQM T`Q+2bbVX h?2 +Qbi
Q7 `2T`Q/m+BM; � T�`iB+mH�` #QQF +Qbi QMHv i?2 `�r K�i2`B�Hb �M/ H�#Qm` Q7 i?2
T`BMi2` UBX2X Bi /B/ MQi `2[mB`2 H�#Qm` #v � M2r �mi?Q`V- �M/ i?2 /2p2HQTK2Mi Q7
T`BMiBM; H2/ 2p2Mim�HHv iQ 2+QMQKB2b Q7 b+�H2 �b r2HH- �HH Q7 r?B+? rQmH/ H2�/ @
rBi?Qmi +QTv`B;?i @ iQ i?2 THmKK2iBM; Q7 i?2 2t+?�M;2 p�Hm2 Q7 2�+? BM/BpB/m�H
+QKKQ/Biv UBM 6_"_ i2`Kb- 2�+? Bi2KVX
>Qr2p2`- MQi 2p2`v BMi2HH2+im�H rQ`F Bb T`Q/m+2/ �b � +QKKQ/Biv UBX2X 7Q`
b�H2VX q?�i +QMi2KTQ`�`v +QTv`B;?i `2;BK2b /Q- ?Qr2p2`- Bb ǳ2M+HQb2Ǵ MQM@
+QKKQ/BiB2b rBi?BM i?2 +QKKQ/Biv 7Q`KX lMiBH i?2 `Bb2 Q7- 7Q` 2t�KTH2- +`2�iBp2
+QKKQMb HB+2MbBM;- Bi r�b /B{+mHi UBKTQbbB#H2\V iQ 2tTHB+BiHv TH�+2 bQK2i?BM;
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BM i?2 Tm#HB+ /QK�BM U/2}M2/ M2;�iBp2Hv �b � `2;BQM MQi +Qp2`2/ #v +QTv`B;?i
`�i?2` i?�M TQbBiBp2Hv �b +QKKQM T`QT2`ivVX q2 +�M b22 i?Bb- 7Q` 2t�KTH2- BM
i?2 bvbi2K Q7 �miQ@`2;Bbi`�iBQM Q7 +QTv`B;?iX
aQ- r?2M r2 i�HF �#Qmi +QTv`B;?i �M/ 7�B` /2�HBM;- r2Ƕ`2 i�HFBM; �#Qmi +QK@
KQ/BiB2b �M/ +QKKQ/Biv `2H�iBQMbX 6�B` /2�HBM; T`QpBbBQMb �`2- iQ Kv KBM/-
T�`i Q7 i?2 �ii2KTi iQ K�M�;2 i?2 2t+?�M;2 p�Hm2 Q7 BMi2HH2+im�H +QKKQ/BiB2b-
Dmbi �b +QTv`B;?i /Q2bX h?2v �`2 � `2+Q;MBiBQM QM i?2 T�`i Q7 i?2 bi�i2 i?�i
i?2 7`22 K�`F2i T`BM+BTH2 @ r?B+? rQmH/ T`2p2Mi �HH mM+QKT2Mb�i2/ +QTvBM; /m2
iQ i?2 7QmM/�iBQM�H H2;�H 7`�K2rQ`F Q7 T`Bp�i2 T`QT2`ivV @ rQmH/ ?�p2 bQ+B�H
U2/m+�iBQM�H- BMMQp�iBp2V +QMb2[m2M+2b i?�i `2[mB`2b i?2 `B;?i iQ +QTv iQ #2 T`Q@
i2+i2/X AM i?Bb T�`iB+mH�` BMbi�M+2- i?2 bi�i2 Bb K2/B�iBM; i?2 `2[mB`2K2Mib Q7
irQ +QMbiBim2M+B2b Q7 i?2 +�TBi�HBbi 2+QMQKv, i?Qb2 r?Q `2Hv QM bm#bB/Bx2/ BM@
7Q`K�iBQM BM Q`/2` iQ /2p2HQT i?2 2+QMQKv UK�M�;2`b- 2Mi`2T`2M2m`b- b+B2MiBbib-
2i+V �M/ i?Qb2 r?Q �`2 bBKTHv T`Qi2+iBM; i?2B` T`Bp�i2 T`QT2`iv `B;?iX aQ 7�B`
/2�HBM; /Q2b MQi- BM 7�+i- #�H�M+2 i?2 ǳ`B;?ibǴ Q7 mb2`b �M/ +`2�iQ`b BM bQK2 FBM/
Q7 �Hi`mBbiB+ b2Mb2c Bi /Q2b bQ QMHv iQ 7m`i?2` i?2 /2p2HQTK2Mi Q7 i?2 +�TBi�HBbi
2+QMQKv i?`Qm;? BMMQp�iBQM �M/ K�`F2i 2tT�MbBQMX h?2 mb2 Q7 i?2 i2`K ǳ7�B`Ǵ
?2`2 Bb bBKTHv T`QT�;�M/�- bBM+2 BiǶb #�b2/ QM BM?2`2MiHv mM7�B` `2H�iBQMb Q7
T`Q/m+iBQMX
� 72r rQ`/b �#Qmi QT2M@�++2bbX aQK2 r`Bi2`b @ KQbi `2+2MiHv .�pB/ :QHmK#B�
?�p2 �ii2KTi2/ iQ mb2 J�`tBbK iQ �`;m2 �;�BMbi P�- 7`QK i?2 T2`bT2+iBp2 i?�i
Bi 2`Q/2b i?2 T`QT2`iv `B;?ib Q7 7�+mHiv K2K#2`bX 6�+mHiv K2K#2`b- BM i?Bb 7Q`@
KmH�iBQM- �`2 rQ`F2`b r?Q /2b2`p2 iQ #2 +QKT2Mb�i2/ 7Q` i?2B` H�#Qm` i?`Qm;?
r?�i2p2` 2t+?�M;2 p�Hm2 +�M #v 2tiQ`i2/ i?`Qm;? T`Bp�i2 b�H2X AM *�M�/�- i?Bb
�`;mK2Mi Bb /BbBM;2MmQmb QM Bib 7�+2 �b KQbi 7�+mHiv K2K#2`b �`2 �H`2�/v #2@
BM; T�B/ 7Q` i?2B` H�#Qm` UBMi2HH2+im�H Q` Qi?2`rBb2V- �M/ +�TBi�HBbK rBHH M2p2`
T�v irB+2 7Q` i?2 b�K2 rQ`F Ur?B+? bQmM/b HBF2 � 62`2M;B `mH2 Q7 �+[mBbBiBQM
�M/ T`Q#�#Hv BbVX PT2M@�++2bb- iQ Kv KBM/- b2`p2b � bBKBH�` 7mM+iBQM iQ +QTv@
`B;?i, Bi K2/B�i2b #2ir22M i?2 M22/b Q7 QM2 +QMbiBim2M+v Q7 i?2 +�TBi�HBbi 2+QM@
QKv Uǳmb2`bǴV �M/ �MQi?2` Uǳ+`2�iQ`bǴVX q?2`2 +QTv`B;?i Bb 2tTHB+BiHv r2B;?i2/
iQr�`/b +`2�iQ`b U?2M+2 `2[mB`BM; �M 2t+2TiBQM�H K2+?�MBbK HBF2 7�B`@/2�HBM;V-
QT2M@�++2bb Bb r2B;?i2/ iQr�`/b mb2`bX "mi P� /Q2b MQi ;2i mb Qmi Q7 i?2 T`B@
p�i2 T`QT2`iv �M/ 2tTHQBi�iBp2 H�#Qm` `2H�iBQMb Q7 +QMi2KTQ`�`v +�TBi�HBbKX hQ
H�v i?2 2tTHQBi�iBQM Q7 rQ`F2`b �i i?2 /QQ` Q7 P� U�b :QHmK#B� /Q2bV Bb iQ KBb@
mM/2`bi�M/ i?�i +QTv`B;?i �M/ QT2M@�++2bb �`2 bBKTHv irQ K2+?�MBbKb 7Q` i?2
/Bbi`B#miBQM Q7 +QKKQ/BiB2b �M/ 2t+?�M;2 p�Hm2 rBi?BM �M BM?2`2MiHv 2tTHQBi�@
iBp2 +�TBi�HBbi bvbi2KX "Qi? QT2M@�++2bb �M/ +QTv`B;?i rBHH #2+QK2 B``2H2p�Mi �b
i?2 +`Bb2b Q7 +�TBi�HBbK /22T2MX �b HB#`�`B�Mb- r2 +�M bmTTQ`i QT2M@�++2bb Dmbi
�b r2 +�M bmTTQ`i 7�B`@/2�HBM;- #mi A i?BMF Bi Bb BKTQ`i�Mi iQ mM/2`bi�M/ i?2
bQ+BQ@2+QMQKB+ `2H�iBQMb?BTb mM/2`TBMMBM; 2�+? Q7 i?2KX �b 7�` �b QT2M@�++2bb
;Bp2b KQ`2 +?QB+2 iQ i?2 +`2�iQ` U�mi?Q`V BM i2`Kb Q7 ;`2�i2` ~2tB#BHBiv BM ?Qr
i?2B` rQ`F Bb `2T`Q/m+2/ �M/ b?�`2/- A i?BMF QT2M@�++2bb Bb �#bQHmi2Hv � THmbX
"mi Bi /Q2b MQi `2bBbi Q` +B`+mKp2Mi i?2 H�#Qm` �M/ T`QT2`iv `2H�iBQMb Q7 r?B+?
Bi Bb � T�`iX

j



h?2 _2bTQMbB#BHBiv iQ _2�/

kyRd@yk@k3

LQi2, i?Bb TQbi BMi2`b2+ib rBi? � TQbi A r`Qi2 7Q` "2?BM/ i?2 ai�+Fb QM S`�+iB+2-
_2�/BM;- �M/ 6�F2 L2rb
h?2 H�bi 72r v2�`b ?�p2 b22M i?2 `Bb2 Q7 � +`BiB+�H i`2M/ BM HB#`�`B�Mb?BT iQr�`/b
ǳ6`22/QK iQ _2�/ q22FǴ- � T2`BQ/ r?2M HB#`�`B2b ivTB+�HHv /`�r �ii2MiBQM iQ
i?2 2p2`T`2b2Mi i?`2�i Q7 +2MbQ`b?BTX q?BH2 �M �MiB@+2MbQ`b?BT bi�M+2 Bb H�m/�#H2
�M/ ?�b- ;2M2`�HHv- #22M T�`i Q7 HB#`�`B2bǶ T`Q72bb2/ p�Hm2b 7Q` � HQM; iBK2 U#mi
MQi 7Q`2p2V- +`BiB+BbK ?�b ;2M2`�HHv i�F2M irQ �TT`Q�+?2bX PM2 i?2 QM2 ?�M/-
b�vBM; i?�i T2QTH2 b?QmH/ #2 �#H2 iQ `2�/ r?�i i?2v HBF2 Bb bBKTHBbiB+- B;MQ`2b
[m2biBQMb Q7 TQr2` �M/ BM2[m�HBiv �M/ Bb- [mBi2 HBi2`�HHv- i?2 H2�bi r2 +�M /QX
PM i?2 Qi?2` ?�M/- 7Q+mbBM; QM +?�HH2M;2b iQ T`BMi K�i2`B�Hb UQ7i2M HBKBi2/ iQ
`2+`2�iBQM�H T`BMi K�i2`B�HV B;MQ`2b Qi?2` +?�HH2M;2b iQ BMi2HH2+im�H 7`22/QK �M/
T`Bp�+v i?�i �`2 �`;m�#Hv KQ`2 BKTQ`i�Mi- �M/ r?B+? HB#`�`B2b rQmH/ /Q r2HH iQ
im`M i?2B` �ii2MiBQM iQX AM � b2`B2b Q7 ir22ib- �H�M >�`MmK QmiHBM2/ i?2 K�BM
TQBMib Q7 i?Bb +`BiB[m2,
6`22/QK iQ _2�/ q22F @ A ?�p2 +QKTHB+�i2/ 722HBM;b �#Qmi i?Bb QM2 �M/ ?Qr
*�M�/B�M HB#`�`B2b mb2 Bi �b T�`i Q7 i?2B` BK�;2X

ě �H�M >�`MmK U!r�?�`MmKV 62#`m�`v kd- kyRd
PM i?2 QM2 ?�M/- +2H2#`�iBM; �+?B2p2K2Mib\ :QQ/X "mi PhP>- i?�i T`BMi@
+2Mi`B+ iBiH2 �M/ i?2 7Q+mb QM #QQF #�MMBM; U� iBMv T`Q#H2KVĘ

ě �H�M >�`MmK U!r�?�`MmKV 62#`m�`v kd- kyRd
h?2`2 b22Kb iQ #2 i?Bb `2bQHmi2 /2bB`2 MQi iQ 2M;�;2 iQQ 7mHHv rBi? i?2 `2�H
i?`2�ib iQ BMi2HH2+im�H 7`22/QK BM i?2 M2irQ`F2/ �;2X

ě �H�M >�`MmK U!r�?�`MmKV 62#`m�`v kd- kyRd
h?2`2 b22Kb iQ #2 i?Bb `2bQHmi2 /2bB`2 MQi iQ 2M;�;2 iQQ 7mHHv rBi? i?2 `2�H
i?`2�ib iQ BMi2HH2+im�H 7`22/QK BM i?2 M2irQ`F2/ �;2X

ě �H�M >�`MmK U!r�?�`MmKV 62#`m�`v kd- kyRd
"QQF #�MMBM; Bb � p2`v TQHBiB+�HHv b�72 iQTB+ BM kyRd +QKT�`2/ iQ i?BM;b HBF2
AMi2`M2i }Hi2`BM;- /�i� +QHH2+iBQM- bi�i2 bm`p2BHH�M+2- 2i+X

R



ě �H�M >�`MmK U!r�?�`MmKV 62#`m�`v kd- kyRd
LQi 2M;�;BM; /22THv rBi? i?2 bQ+BQ@TQHBiB+�H `2H�iBQMb?BTb Q7 i2+?MQHQ;v iQ BMi2H@
H2+im�H 7`22/QK �HbQ ?2HTb K�BMi�BM GB#`�`v AMMQ+2M+2X

ě �H�M >�`MmK U!r�?�`MmKV 62#`m�`v kd- kyRd
ai�vBM; �r�v 7`QK /Bb+mbbBQM Q7 /�i� +QHH2+iBQM- bm`p2BHH�M+2- }Hi2`BM;- �pQB/b
M22/ iQ /Bb+mbb HB#`�`v +QKTHB+Biv BM i?Qb2 i`2M/bX

ě �H�M >�`MmK U!r�?�`MmKV 62#`m�`v kd- kyRd
�M/ 2M;�;2K2Mi rBi? +QKK2`+B�H bQ7ir�`2 +QKT�MB2b r?Q K�v ?�p2 KBt2/ Q`
QTTQbBiBQM�H #mbBM2bb KQ/2Hb iQ BMi2HH2+im�H 7`22/QKX

ě �H�M >�`MmK U!r�?�`MmKV 62#`m�`v kd- kyRd
�MQi?2` �bT2+i Q7 +`BiB+BbK �`Bb2b BM i?2 +QMi2ti Q7 �+�/2KB+ HB#`�`B2b- r?2`2
ǳ7`22/QK iQ `2�/Ǵ Bb #QmM/ mT rBi? /Bz2`2Mi [m2biBQMb i?�M BM � Tm#HB+ HB#`�`v- Q`
`2+`2�iBQM�H@`2�/BM;- +QMi2tic [m2biBQMb Q7 BMi2HH2+im�H ?QM2biv- +`BiB+�H i?BMFBM;-
2p�Hm�iBQM Q7 bQm`+2b- �M/ Q7 +Qm`b2- +2MbQ`b?BT �M/ BMi2HH2+im�H 7`22/QKX q?2M
Kv QrM HB#`�`v bvbi2K ir22i2/ � ǳ+?�HH2M;2b #QQF /BbTH�vǴ r?B+? BM+Hm/2/ QMHv
}+iBQM- Bi H2/ K2 iQ rQM/2` �#Qmi i?2 #`Q�/2` [m2biBQM Q7 ǳ7`22/QK iQ `2�/Ǵ BM
�M �+�/2KB+ 2MpB`QMK2MiX
AiǶb 6`22/QK iQ _2�/ r22F- r?B+? +?�HH2M;2/ #QQFb ?�p2 vQm `2�/\ >�p2
vQm` b�v BM i?2 ;�HH2`B� Om�H#2`i� O6h_q22F ?iiTb,ffiX+Qfmi;[oex"Mi
TB+XirBii2`X+QKfE21.T.Sd?1

ě _mi?2`7Q`/ GB#`�`v U!_mi?2`7Q`/GB#V 62#`m�`v kd- kyRd
A }M/ Bi BMi2`2biBM; i?�i- BM �M �+�/2KB+ 2MpB`QMK2Mi- i?2 +?�HH2M;2/ #QQF
/BbTH�v rQmH/ BM+Hm/2 MQi QMHv 2t+HmbBp2Hv }+iBQM iBiH2b- #mi T`BK�`BHv *?BH@
/`2MǶbfuQmM; �/mHi iBiH2bX h?Bb Bb MQi /m2 iQ �Mv /2p�Hm�iBQM Q7 +?BH/`2MǶb
Q` u� `2�/BM;- bBKTHv i?2 7�+i i?�i mbBM; i?2b2 �b 2t�KTH2b Q7 +?�HH2M;2/ iBiH2b
Bb iQQ 2�bvX LQ@QM2 #mi � +`vTiQ@7�b+Bbi �`+?@+QMb2`p�iBp2 rQmH/ �/pQ+�i2 bmT@
T`2bbBQM Q7 q?2`2 h?2 qBH/ h?BM;b �`2 U�M/ v2b- AǶK �r�`2 i?�i i?Bb ?�TT2Mb,
i?2`2 �`2 � HQi Q7 +`vTiQ@7�b+Bbi �`+?@+QMb2`p�iBp2b Qmi i?2`2VX �MvQM2 BM � mMB@
p2`bBiv Qm;?i iQ #2 �#H2 iQ bm++2bb7mHHv /272M/ +?BH/`2MǶb �M/ u� #QQFb �;�BMbi
� +?�HH2M;2X AM �//BiBQM- }+iBQM iBiH2b �`2 ;2M2`�HHv +Qp2`2/ #v Tm#HB+ HB#`�`v
6`22/QK iQ _2�/ q22F �TT`Q�+?2bX Ai b22Kb iQ K2 i?�i � KQ`2 T`Q/m+iBp2-
KQ`2 7`mBi7mH- �TT`Q�+? iQ 6`22/QK iQ _2�/ B/2�b BM �M �+�/2KB+ 2MpB`QMK2Mi
rQmH/- �i i?2 p2`v H2�bi- �//`2bb i?2 2tTQM2MiB�HHv KQ`2 +QKTHB+�i2/ [m2biBQM
Q7 6`22/QK iQ _2�/ BM � b+?QH�`Hv +QMi2tiX
"2+�mb2- r?BH2 i?2`2 +�M #2 MQ BMi2HH2+im�HHv ?QM2bi /272Mb2 Q7 � +?�HH2M;2 Q7
q?2`2 i?2 qBH/ h?BM;b �`2 Q` @ i?2 2t�KTH2 r2 mb2/ r?2M A r�b BM HB#`�`v b+?QQH
@ AM i?2 LB;?i EBi+?2M- �`2 i?2`2 H2;BiBK�i2 `2�bQMb iQ BK�;BM2 +?�HH2M;BM; J2BM
E�KT7 Ui�M;2Mi, bQK2QM2 QM irBii2` `2+2MiHv r2Mi QM � iB`�/2 r?B+? r�b p2`v
BMi2`2biBM;- #mi r?B+? r�b T`2/B+�i2/ QM i?2 B/2� i?�i i?2 Tm#HB+�iBQM Q7 J2BM
E�KT7 Bb #�MM2/ BM *�M�/�- r?B+? Q7 +Qm`b2 Bi Bb MQiVX h?2 mMBp2`bBiv Bib2H7

k



Bb +QKKBii2/ iQ BMi2HH2+im�H 7`22/QK BM i?2 [m2biBQM Q7 #QQFb Bi b2HHb BM i?2
#QQFbiQ`2 UKv #QQFbiQ`2 +QTv Q7 i?2 *QKKmMBbi J�MB72biQ T`Qp2/ 2ti`2K2Hv
BKTQ`i�Mi iQ K2V �M/ +QHH2+ib BM i?2 HB#`�`v- BM/22/ i?Bb Bb 2Mb?`BM2/ BM i?2
�+�/2KB+ 7`22/QK +H�mb2 Q7 K�Mv HB#`�`B�MbX "mi BM i2`Kb Q7 `2�/BM;- �/pQ+�iBM;
i?2 `2�/BM; Q7 J2BM E�KT7 Bb bQK2i?BM; p2`v /Bz2`2Mi 7`QK �/pQ+�iBM; Bib
+QHH2+iBQM- �M/ i?Bb Bb bQK2i?BM; i?�i i?�i MQi K�Mv bim/2Mib rBHH ;2i iQ +QMbB/2`
B7 r2 `2bi`B+i 6`22/QK iQ _2�/ q22F /BbTH�v iQ +?BH/`2MǶbfu� }+iBQM- �HH Q7 r?B+?
+�M #2 +QMbB/2`2/ BMMQ+2Mi BM � r�v J2BM E�KT7 Bb MQiX 6`22/QK iQ _2�/ q22F
/BbTH�vb BM �M �+�/2KB+ 2MpB`QMK2Mi +QmH/ #2 � i2�+?BM; QTTQ`imMBiv- #mi �HbQ �
H2bbQM BM `2bTQMbB#BHBivX qBi? `2+`2�iBQM�H `2�/BM;- 6`22/QK iQ _2�/ Bb #2BM; 7`22
7`QK bQK2QM2 2Hb2 T`2p2MiBM; vQm 7`QK `2�/BM;X AM �M �+�/2KB+ 2MpB`QMK2Mi-
A rQmH/ �`;m2- r2 b?QmH/ #2 T`QKQiBM; i?2 `2bTQMbB#BHBiv iQ `2�/- BM i?2 7�+2 Q7
+?�HH2M;2b #Qi? 2ti2`M�H �M/ BMi2`M�HX
�M/ BM � r�v- J2BM E�KT7 Bb �b bBKTH2 �M 2t�KTH2 �b q?2`2 i?2 qBH/ h?BM;b
�`2X Ai Bb BKTQbbB#H2 MQi iQ ?�p2 �M QTBMBQM QM J2BM E�KT7 r?2i?2` Q` MQi QM2
?�b `2�/ BiX "mi H2iǶb BK�;BM2 BM+Hm/BM;- �KQM; i?2 2�bB2` i?BM;b iQ bmTTQ`i- b�v
h?2 �miQ#BQ;`�T?v Q7 J�H+QHK s- J�+?B�p2HHBǶb S`BM+2- �M/ h?2 CQv Q7 a2t U�HH
+?�HH2M;2/ #QQFb �i QM2 iBK2fTH�+2 Q` �MQi?2`- �HH Q7 r?B+? rQmH/ @ MQr�/�vb
rQmH/ #2 +QMbB/2`2/ �i rQ`bi �MQ/vM2 �M/ �i #2bi 7mM/�K2Mi�HHv BKTQ`i�Mi iQ
KQ/2`M +BiBx2Mb?BT �M/ bQ+B�H DmbiB+2 LQr- r?�i B7 r2 �//2/ iQ i?Bb +QHH2+iBQM-
b�v- � #QQF #v U.�pB/ A`pBM;V(?iiTb,ff2MXrBFBT2/B�XQ`;frBFBf.�pB/nA`pBM;)
r?Qb2 rQ`F ?�b #22M +QM/2KM2/ �b ?QHQ+�mbi@/2MB�H- #mi r?Q M2p2`i?2H2bb ?�/
� HQM; +�`22` �b � `2bT2+i2/ ?BbiQ`B�MX h?2 7�+i i?�i ?Bb rQ`F Bb +?�HH2M;2/
#v ǳQm` bB/2Ǵ �M/ QM bQHB/ ?BbiQ`B;`�T?B+�H �M/ b+?QH�`Hv ;`QmM/b /Bbim`#b
i?2 bBKTHBbiB+ pB2r Q7 BMi2HH2+im�H 7`22/QK r2 UHB#`�`B�MbV 2bTQmb2X "mi BiǶb
�M BKTQ`i�Mi T2`im`#�iBQM- QM2 iQ #2 2M;�;2/ rBi?- MQi B;MQ`2/X 1p�Hm�iBM;
A`pBM;Ƕb rQ`F rBi? BMi2HH2+im�H ?QM2biv �M/ `B;Qm` `2[mB`2b `2�/BM; Bi- r?2i?2`
Q` MQi r2 r�Mi iQ `2�/ Bi Q` r�Mi Qi?2`b iQ `2�/ BiX AM+Hm/BM; A`pBM; BM � /BbTH�v
Q7 6`22/QK iQ _2�/ q22F #QQFb rQmH/ #2 � mb27mH- M2+2bb�`v- +?�HH2M;2 MQi
QMHv iQ bim/2Mib- #mi iQ i?2 HB#`�`B�Mb i?2Kb2Hp2bX Ai KmbiMǶi #2 7Q`;Qii2M- �7i2`
�HH- i?�i ǳ+?�HH2M;2Ǵ- 2bT2+B�HHv /m`BM; 6`22/QK iQ _2�/ q22F- ?�b TQbBiBp2 �b
r2HH �b M2;�iBp2 +QMMQi�iBQMbX

j



O+`BiHB# �M/ +Q/29HB#

kyRd@yj@Ry

"27Q`2 ;2iiBM; /QrM iQ Bi- A `2+QKK2M/ r�i+?BM; i?2 bi`2�K Q7 *?`BbiBM�
>�`HQrǶb +9HkyRd F2vMQi2 ǳ_2bBbi�M+2 Bb 62`iBH2, "mBH/BM; � J�Mm�H72biQ 7Q`
GB#h2+?ǴX :Q- /Q Bi MQrX q?BH2 vQmǶ`2 i?2`2- +?2+F Qmi i?2 `2bi Q7 i?2 +9HkyRd
i�HFb iQQX
Ai K�F2b K2 b�/ i?�i i?2 O+`BiHB# i`B#2 T�vb MQ KBM/ iQ i?2 ;QQ/ rQ`F �i �M/
Q7 O+9HB#Rd

ě GAa :`B2p�M+2b U!HBbn;`B2p�M+2bV J�`+? Ry- kyRd
h?2 kyRd *Q/29GB# +QM72`2M+2 2M/2/ v2bi2`/�v rBi? � biB``BM; F2vMQi2 7`QK
*?`BbiBM� >�`HQrX h?2 ir22i �#Qp2 �TT2�`2/ i?Bb KQ`MBM; QM i?2 2p2`@
T`QpQ+�iBp2 �MQMvKQmb GAan;`B2p�M+2b #QiX h?2`2 �`2 � 72r i?BM;b AǶ/ HBF2 iQ
mMT�+F �#Qmi i?Bb ir22i- QM2 Q7 r?B+? Bb i?2 B/2� i?�i i?2`2Ƕb � O+`BiHB# i`B#2X
A ?�p2 � +?�Ti2` 7Q`i?+QKBM; BM � #QQF +�HH2/ h?2 SQHBiB+b Q7 h?2Q`v �M/ i?2
S`�+iB+2 Q7 *`BiB+�H GB#`�`B�Mb?BT r?B+? A bmTTQb2 K�F2b K2 � K2K#2` Q7 i?Bb
bQ@+�HH2/ i`B#2Ę\
U�b �M �bB/2- i?2 MQiBQM Q7 � +`BiHB# i`B#2 `2KBM/b Q7 Q7 i?Bb Qi?2` `2+2Mi
GAan;`B2p�M+2,
O+`BiHB# �M/ i?2 aCq rBM; Q7 HB#`�`B�Mb?BTX

ě GAa :`B2p�M+2b U!HBbn;`B2p�M+2bV J�`+? k- kyRd
h?Bb mM7Q`imM�i2Hv +QMM2+ib +`BiHB# rBi? i?2 M�``�iBp2 Q7- 7Q` 2t�KTH2- :�K2`@
;�i2- J2MǶb _B;?iǶb �+iBpBbib- �M/ Qi?2` /2Hm/2/ +QKTQM2Mib Q7 i?2 ǳ�Hi@`B;?iǴ-
7Q` r?QK �MvQM2 r?Q bm;;2bib i?�i r?�i i?2v T2`bQM�HHv r�Mi BbMǶi Q7 T`BK�`v
+QM+2`M Kmbi #2 � `�#B/ ǳbQ+B�H DmbiB+2 r�``BQ`ǴXV
qBi?BM HB#`�`B�Mb?BT- i?2M- AǶK +QM+2`M2/ �#Qmi i?2 B/2� i?�i �MvQM2 r?Q 2M@
;�;2b BM +`BiB+�H i?2Q`v Kmbi #2 � K2K#2` Q7 � ǳi`B#2Ǵ- #mi 2p2M KQ`2 rQ``vBM;
Bb i?2 B/2� i?�i i?2`2 Bb � +QMbiBim2M+v Qmi i?2`2 r?Q TQbBiBQMb i?2Kb2Hp2b QM
bQK2 FBM/ Q7 ǳ�Hi@`B;?i Q7 HB#`�`B�Mb?BTǴ HQQFBM; iQ /Q;r?BbiH2 Qi?2`b Q7 i?2B` BHF
#v 2[m�iBM; +`BiHB# rBi? i?2 UT2`+2Bp2/V aCq K2M�+2X
h?2 Qi?2` �bbmKTiBQM K�/2 BM i?2 }`bi GAan;`B2p�M+2b ir22i Bb i?�i i?2 ǳ+`BiHB#
i`B#2Ǵ Ur?�i2p2` i?�i BbV �M/ i?2 +Q/29HB# +QKKmMBiv �`2 Kmim�HHv 2t+HmbBp2X
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h?Bb Bb /2KQMbi`�#Hv 7�Hb2- 2p2M B7 r2 i�F2 7Q` i?2 b�F2 Q7 �`;mK2Mi i?2 B/2�
Q7 � +`BiHB# i`B#2X h?2`2 �`2 +Q/29HB# �ii2M/22b r?Q �+iBp2Hv 2M;�;2 BM +`BiB+�H
i?2Q`v �M/ pB+2 p2`b�X �M/ Dmbi �b i?2 +Q/29HB# +QKKmMBiv Bb MQi KQMQHBi?B+ Q`
r2HH@/2}M2/ @ �M/ i?�iǶb ?Qr r2 HBF2 Bi @ M2Bi?2` Bb i?2 +`BiHB# +QKKmMBivX
*Q/29GB#u1:- r?B+? A ?2HT2/ iQ 7QmM/ BM kyRj- i�F2b T`B/2 BM Bib BM+HmbBp2@
M2bb- r?BH2 biBHH `2+Q;MBxBM; i?�i r2 ?�p2 � HQM; r�v iQ ;QX Pm` 2p2Mib BM+Hm/2
T�`iB+BT�Mib 7`QK �HH b2+iQ`b Q7 HB#`�`B�Mb?BT �+iBp2 BM 1/KQMiQM- �M/ r2 ?�p2
bi`QM; T�`iB+BT�iBQM �KQM; bQK2 mM/2`@`2T`2b2Mi2/ ;`QmTb rBi?BM i2+?MQHQ;v-
T`BK�`BHv rQK2MX q2 /QMǶi /Q bQ r2HH QM `�+2- TQbbB#Hv #2+�mb2 Q7 i?2 H�+F
Q7 /Bp2`bBiv rBi?BM i?2 rB/2` 1/KQMiQM TQTmH�iBQMX �M/- BM Kv QTBMBQM- r2
/QMǶi /Q p2`v r2HH �KQM; MQM@T`Q72bbBQM�H bi�z U2X;X HB#`�`v i2+?MB+B�MbVX q2
rQmH/ HBF2 iQ BKT`Qp2 QM i?2b2 7`QMibX *Q/29GB#u1:- HBF2 i?2 rB/2` +Q/29HB#
+QKKmMBiv- ?�b Dmbi 2MQm;? bi`m+im`2 iQ #2 � pB�#H2 ;`QmTX �i QM2 Q7 Qm` `2+2Mi
K22iBM;b- i?2 ǳ�M�`+?BbiǴ M�im`2 Q7 *Q/29GB#u1: r�b /Bb+mbb2/ @ �M/ r?BH2 A
rQmH/ M2+2bb�`BHv ;Q i?�i 7�`- BiǶb �M BMi2`2biBM; B/2�X
aQ- AǶK #Qi? T�`i Q7 i?2 +`BiHB# �M/ +Q/29HB# +QKKmMBiB2b- ?Qr2p2` i?Qb2 �`2
/2}M2/X "mi i?2 }`bi GAan;`B2p�M+2b ir22i r�b /2+`vBM; � H�+F Q7 2M;�;2K2Mi
#2ir22M i?2 ǳ+`BiHB# i`B#2Ǵ �M/ i?2 +Q/29HB# +QM72`2M+2X aQ- i�FBM; *?`BbiBM�Ƕb
+HQbBM; F2vMQi2 iQ bi�M/ 7Q` i?2 +Q/29HB# +QM72`2M+2 7Q` i?2 b�F2 Q7 bT�+2 �M/
�`;mK2Mi- H2iǶb 2M;�;2X
(*�p2�i, i?2`2Ƕb MQ r�v A +�M /Q DmbiB+2 iQ 2p2`vi?BM; *?`BbiBM� i�HFb �#Qmi BM
i?Bb F2vMQi2- bQ A `2Bi2`�i2 i?2 BKTQ`i�M+2 Q7 r�i+?BM; ?2` i�HFX)
q?�i bi`m+F K2 KQbi �#Qmi *?`BbiBM�Ƕb i�HF r�b ?Qr b?2 KQ`2@Q`@H2bb H2/ rBi?
� p2`v +`BiHB# bi�i2K2Mi,

r2 �`2 BM � ?B;?Hv TQH�`Bx2/ �M/ /�M;2`Qmb TQHBiB+�H +HBK�i2X q?Bi2
bmT`2K�+v ;`QmTb �`2 KQ`2 �+iBp2 @ Q` T2`?�Tb- bBKTHv KQ`2 pBbB#Hv
�+iBp2 BM i?2 Tm#HB+ 2v2c #B�b BM+B/2Mib �`2 mT BM Qm` +QKKmMBiB2bc
#H�+F- #`QrM- �M/ i`�Mb T2QTH2 �`2 #2BM; Km`/2`2/c JmbHBKb �`2
biQTT2/ 7`QK `2im`MBM; iQ i?2B` ?QK2bc DQm`M�HBbK �M/ i`mi? Bb #2@
BM; #HQ+F2/X UĘV h?Bb Bb MQi � iBK2 7Q` bi�imb [mQ- i?Bb Bb MQi �
iBK2 7Q` Qm` bBH2M+2 QM i?2b2 [m2biBQMbX U�HH [mQi�iBQMb i�F2M 7`QK
*?`BbiBM�Ƕb bT2�F2` MQi2bV

h?Bb Bb T`2+Bb2Hv i?2 �iiBim/2 i?�i i?2 aQ+B�H _2bTQMbB#BHBiv _QmM/ h�#H2 i�F2b
rBi? `2bT2+i iQ i?2 �G� U7Q` 2t�KTH2- i?2 +QMi2MiBQmb Bbbm2 �`QmM/ i?2 �G�
K�FBM; � bi�i2K2Mi �;�BMbi i?2 :mH7 q�` BM RNNRV- i?2 S`Q;`2bbBp2 GB#`�`B�M
:mBH/ bi�M/b #v- �M/ rQmH/ MQi #2 Qmi Q7 TH�+2 BM �Mv +`BiHB# /Bb+mbbBQMX

A 2�`M2biHv i?BMF r2 /QMǶi FMQr r?�i r2 #2HB2p2 mMiBH r2 b22 r?�i
r2 /QX UĘV aQ- ?Qr /Q r2 K�F2 Qm` 2i?B+b �M/ TQHBiB+b �TT�`2Mi
BM Qm` /�BHv �+iBQMb\ 1bT2+B�HHv B7 r2 /QMǶi rQ`F BM bQK2 2tTHB+BiHv
TQHBiB+�H Q` 2i?B+�H bT�+2\ >Qr /Q r2 ǳr�HF i?2 r�HFǴ\

hQ K2- i?Bb Bb 2t�+iHv i?2 bT�+2 BM r?B+? +`BiB+�H HB#`�`B�Mb?BT QT2`�i2bX EMQr@
BM; r?�i Qm` 2i?B+b �M/ TQHBiB+b �`2 `2[mB`2b +`BiB+�H `2~2+iBQM UrBi? � p2`v
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#`Q�/ /2}MBiBQM Q7 r?�i i?�i BbV 2bT2+B�HHv bBM+2 Qm` bT�+2b �`2 @ Q` T`2i2M/
i?2v �`2 @ MQi 2tTHB+BiHv TQHBiB+�H Q` 2i?B+�HX Ai rQmH/ #2 ?�`/ 2MQm;? iQ �+i
2i?B+�HHvfTQHBiB+�HHv BM � bT�+2 i?�i bmTTQ`i2/ bm+? � bi�M+2- #mi BM HB#`�`B�M@
b?BT- �b BM K�Mv Qi?2` }2H/b- r2 ?�p2 iQ �HbQ 2tT2M/ 2M2`;v };?iBM; iQ QT2M mT
bm+? bT�+2 7Q` T`�+iB+2X �M/ *?`BbiBM� Bb �#bQHmi2Hv `B;?i i?�i � 7Q+mb QM i2+?@
MQHQ;Uv%B2bV Bb MQi i?2 �Mbr2`X �b AǶp2 r`Bii2M #27Q`2 �#Qmi i?2 biB~BM; 2z2+i
Q7 iQQ Km+? T`Q+2bb- i?2 B/2� i?�i `2�+?BM; 7Q` i?2 M2ti i2+?MQHQ;v rBHH #2 i?2
bBHp2` #mHH2i 7Q` �HH Qm` U2i?B+�H- TQHiB+�HV T`Q#H2Kb Bb `B/B+mHQmbX

AǶ/ T`2b2Mi i?�i Qm` /�i� i2+?MQHQ;B2b �M/ Qm` b22KBM; BM+QKT2i2M+2
QM i?2 r?QH2 iQ BKTH2K2Mi i?2K BM �Mv r?QH2b�H2- K2�MBM;7mH- Q`
2+Qbvbi2K@�r�`2 7�b?BQM- ?B;?HB;?ib b?B7ib ?�TT2MBM; MQi BM ?Qr r2
/2}M2 /�i�- #mi BM ?Qr /2}M2 T`Q72bbBQM�H `2H�iBQMb?BTb- Qm` bFBHHb2ib-
Qm` TQr2` ?B2`�`+?B2b- Qm` BMi2`�+iBQMb rBi? Qm`b2Hp2b �M/ rBi? bvb@
i2KbX

h?2 [m2biBQM i?Bb `�Bb2b BM *?`BbiBM�Ƕb i�HF Bb T`2+Bb2Hv ?Qr r2 +�M �+im�HHv
;Q �#Qmi K�FBM; +QM+`2i2 +?�M;2 BM i?2 rQ`H/- ?Qr +�M r2 +QMM2+i �#bi`�+i
i?2Q`B2b �#Qmi i?BM;b iQ T`�+iB+2 �M/ �+iBQMX

h?2 ǳK�FBM; Bi rQ`FǴ bTB`Bi Bb �MQi?2` BKTQ`i�Mi �bT2+i Q7 +Q/29HB#
7Q` K2X q2 r�Mi iQ ;2i bimz /QM2- �M/ Bi2`�i2- �M/ 2tT2`BK2Mi- �M/
iBMF2`- �M/ #mBH/- �M/ K�BMi�BM @ MQi Dmbi i?2Q`Bx2- TH�M- Q` B/2�HBx2X
A b22 2p2`v �+iBQM A /Q- 7`QK bT`2�/b?22ib iQ :Bi `2TQbBiQ`B2b iQ bi�z
K22iBM;b iQ rQ`Fb?QTb iQ /Q+mK2Mi�iBQM- �b TQHBiB+�H @ MQi BM i2`Kb
Q7 _2Tm#HB+�M Q` .2KQ+`�i- #mi �b � +?�M+2 iQ #2 �MiB@7�b+Bbi- iQ
#2 BM+HmbBp2- iQ #2 QT2M- iQ #2 rQ`FBM; iQr�`/b �M 2pQHpBM;- b?�`2/
pBbBQM Q7 � +QKKmMBivX 1�+? /�imK Bb � +?�M+2 7Q` K2�MBM;7mH �+iBQM-
BM Kv pB2r- BM 2p2`v/�v rQ`FX

A `2�HHv �TT`2+B�i2/ *?`BbiBM�Ƕb 2MmK2`�iBQM Q7 i?2 +mHim`2b �M/ KQp2K2Mib i?�i
?�p2 BM7Q`K2/ ?2` U_BQi :```H �M/ Zm22`+Q`2V- #2+�mb2 r2 �HH /Q i�F2 /Bz2`2Mi
`Qmi2b iQ ;2i r?2`2 r2 �`2X Jv QrM 2tT2`B2M+2 r�b b?�T2/ H�`;2Hv #v 7`mbi`�iBQM
�i rQ`FBM; QM � TQbi@6Q`/Bbi +�HH@+2Mi`2 �bb2K#Hv@HBM2 7`QK �;2b R3@kj- �b r2HH
�b �M;2` �M/ `2b2MiK2Mi Q7 i?2 mMBp2`bBiv r?2`2 A r�b BMi2Mi QM MQi #2BM;
BM/Q+i`BM�i2/X *?`BbiBM�Ƕb TQBMi i?�i BiǶb BKTQ`i�Mi iQ ǳ(i�F2) /Bb+QMi2Mi #�b2/
Qz Q7 � MmK#2` Q7 `2�bQMb �M/ (K�F2) BMiQ � rQ`F 2i?B+b �M/ �M �2bi?2iB+Ǵ Bb
+`m+B�H �M/ Q7i2M Qp2`HQQF2/X
*?`BbiBM� ;Q2b QM iQ /Bb+mbb i?`22 �`2�b r?B+?- iQ Kv KBM/- b2`p2 iQ 2tTQb2 i?2
7�Hb2 /B+?QiQKv #2ir22M i?2Q`v �M/ T`�+iB+2X h?2 }`bi �`2� @ ǳb22BM; Qm` rQ`F
QmiTmib �b iB2/ BMiQ Qm` TQHBiB+b �M/ 2i?B+bǴ @ T`2+Bb2Hv B/2MiB}2b i?2 mMBiv Q7
i?2Q`v �M/ T`�+iB+2X P7 +Qm`b2 r2 M22/ iQ `�Bb2 Qm` ?2�/ �#Qp2 i?2 i?2Q`2iB+�H
r22/b �M/ 2M;�;2 BM T`�+iB+2- #mi i?2b2 �`2MǶi Kmim�HHv 2t+HmbBp2- BM/2T2M/2Mi
QT2`�iBQMbX h?2Q`v �M/ T`�+iB+2 �`2 2MirBM2/ �M/ 2M;�;2/ rBi? 2�+? Qi?2`X �b
�M 2t�KTH2 Q7 i?Bb *?`BbiBM� +Bi2b i?2 �K�xBM; rQ`F #2BM; /QM2 #v 7Q` 2t�K@
TH2- i?2 GB#`�`v 6`22/QK S`QD2+i- �M/ �HbQ +�HHb �ii2MiBQM iQ i?2 BKTQ`i�M+2 Q7

j



AM7Qa2+ UBM7Q`K�iBQM b2+m`Biv- #`Q�/Hv +Qp2`BM; �HH �bT2+ib Q7 2H2+i`QMB+ bm`p2BH@
H�M+2 �M/ i?2 T`Qi2+iBQM Q7 T`Bp�+vVX
*?`BbiBM�Ƕb M2ti �`2� @ ǳA #2HB2p2 i`�MbT�`2M+v �M/ QT2MM2bb �HH +B`+H2b �`QmM/
i?2 B/2� Q7 QT2M Q`;�MBxBM; Q7 Qm` +QKKmMBiB2b �b r2HH �b `2i?BMFBM; Qm` TQr2`
bi`m+im`2b �M/ /vM�KB+bǴ @ TQbBib � /2KQ+`�iB+ ?QT2 7Q` HB#`�`v i2+?MQHQ;v
+QKKmMBiB2b- QM2 i?�i #Qi? *Q/29GB# �M/ �++2bb �`2 Q7i2M +QM7`QMiBM; �M/
/2#�iBM;X _2+Q;MBxBM; ?Qr r2 7�BH BM i?2b2 �`2�b Bb pBi�HHv BKTQ`i�Mi BM Q`/2`
iQ BKT`Qp2- #mi r2 +�M QMHv mb27mHHv 7�BH B7 r2 /Q Bi QT2MHv �M/ i`�MbT�`2MiHvX
"mi *?`BbiBM� `B;?i7mHHv +`BiB[m2b Qm` QrM mM+QMb+BQmb #B�b BM 7�pQm` Q7 +HQb2/
pbX QT2MX

PT2MM2bb 7Q` Qm` BM7Q`K�iBQM bvbi2Kb Ĝ BM r?B+?2p2` r�v i?�i K�MB@
72bib Ĝ Bb �;�BM- ;QBM; �;�BMbi � #B�b i?�i r2 FMQr #2ii2` i?�M Qi?2`b
r?�i i?2 rQ`F Bb �#Qmi Q` ?Qr iQ K�M�;2 BiX Ai Bb � +QKKmMBiv Bbbm2
�b Km+? �b � /�v iQ /�v rQ`F Bbbm2 @ ?Qr Q7i2M /Q vQm b22 +HQb2/
T`Q+2bb2b- iQQHb- 2p2Mib 2p2M #2ir22M Qm` rQ`FBM; �`2�b rBi?BM �
HB#`�`v\

h?2`2 BbMǶi 2MQm;? bT�+2 ?2`2 iQ 2M;�;2 rBi? *?`BbiBM�Ƕb B/2�b �i i?2 H2p2H i?�i
i?2v K2`BiX >�p2 A b�B/ vQm b?QmH/ r�i+? i?2 pB/2Q Q7 i?2 F2vMQi2 vQm`b2H7X
h?2`2 Bb bQ Km+? KQ`2 BM *?`BbiBM�Ƕb i�HF i?�M A +�M 2p2M `2KQi2Hv /Q DmbiB+2 iQ
?2`2X L22/H2bb iQ b�v- *?`BbiBM�Ƕb B/2�b �`2 BM7Q`K2/ MQi QMHv #v _BQi :```H �M/
Zm22`+Q`2 +mHim`2- #mi �HbQ #v ?2` 2tT2`B2M+2 rBi?BM i?2 T`Q72bbBQM �M/ ?2` /22T-
/22T i2+?MB+�H mM/2`bi�M/BM; Q7 K2i�/�i�- bvbi2Kb- �M/ bQ7ir�`2 /2p2HQTK2MiX
h?Bb F2vMQi2 r�b `B;?iHv K�FBM; � ?m;2 BKT`2bbBQM QM hrBii2` r?BH2 Bi r�b
#2BM; ;Bp2M U�M/ �7i2`r�`/bV �M/ Bi +QMi�BMb � ?m;2 �KQmMi Q7 BM7Q`K�iBQM i?�i
/2b2`p2b iQ #2 /22THv 2M;�;2/ rBi? MQi QMHv #v K2K#2`b Q7 i?2 +Q/29HB#- �++2bb-
�M/ +`BiHB# +QKKmMBiB2b- #mi HB#`�`B�Mb BM �HH }2H/bX *?`BbiBM� +HQb2b ?2` F2vMQi2
rBi? � +�HH iQ �`Kb i?�i �`2MǶi Qmi Q7 +?�`�+i2` 7Q` +Q/29HB# �M/- A ?QT2- Bi
`2bQM�i2b rBi? K2K#2`b Q7 K�Mv ǳi`B#2bǴX

�M/ r?2i?2` Q` MQi vQm +�`2 �#Qmi i?Bb B/2� Q7 i?2 HB#`�`v /�i�
i2+?MQHQ;v K�Mm�H72biQ- A ?QT2 bQK2 Q7 i?2b2 TQBMib H�M/b 7Q` vQm
iQQX _BQi ;```H Q` MQ- K2i�/�i�Bbi Q` /2p2HQT2`- HB#`�`B�M Q` �/KBM@
Bbi`�iBQM- vQm /Q vQm- �M/ H2ib �BK 7Q` 2M;�;2K2Mi bQ r2 +�M ?2�/
7Q` b?�`2/- BMi2`b2+iBQM�H- 2M;�;2/ rQ`F #�b2/ QM Qm` +QKKmMBivǶb
;Q�Hb- 2i?B+b- TQHBiB+b �M/ rBb?2bX

h?2 B/2� i?�i +`BiHB# BbMǶi 2M;�;BM; rBi? +9HRd Bb- iQ K2- �#bm`/ QM Bib 7�+2, A
+QMbB/2` K�Mv Q7 i?2 +Q/29HB# i�HFb- �M/ *?`BbiBM�Ƕb F2vMQi2 BM T�`iB+mH�`- iQ
#2 +`BiHB#X LQi?BM; Bb ;�BM2/ #v /`�rBM; �`#Bi`�`v #Q`/2`b �`QmM/ T2`K2�#H2
+QKKmMBiB2bX
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.v2`@qBi?27Q`/Ƕb *v#2`@S`QH2i�`B�i

kyRd@yj@R9

LB+F .v2`@qBi?27Q`/- *v#2`@S`QH2i�`B�i, :HQ#�H G�#Qm` BM i?2 .B;Bi�H oQ`i2t
UhQ`QMiQ, "2ir22M i?2 GBM2b- kyR8VX

h?2 TQbbB#BHBiv i?�i i?2 p�bi TQQH Q7 rQ`F2`b r�b bm`THmb iQ +�TB@
i�HǶb `2[mB`2K2Mib r�b T�`iB�HHv ?B//2M #v T`2+�`Biv �M/ BM7Q`K�HBivX
q?2M i?2 +QMb2[m2M+2b Q7 � HQr@r�;2 ;HQ#�H 2+QMQKv #2+�K2 �T@
T�`2Mi BM i2`Kb Q7 BM�/2[m�i2 +QMbmKTiBQM �M/ bi�HH2/ BMp2biK2Mi
QTTQ`imMBiB2b- i?2 bH�+F r�b i�F2M mT #v }M�M+B�HBx�iBQM �M/ +`2/Bi
�i BM/BpB/m�H �M/ M�iBQM�H H2p2Hb- bQ i?�i /2#i- T2`bQM�H Q` +QHH2+iBp2-
#2+QK2b � 72�im`2 Q7 T`QH2i�`B�M 2tBbi2M+2X PM+2 i?2 #m##H2 #m`bib-
?Qr2p2`- mMH2�b?BM; � iQ``2Mi Q7 ;HQ#�H mM`2bib- i?2 �miQK�iBQM QT@
iBQM `2�TT�`2/X 1p2`vr?2`2 +?2�T2M2/ H�#Qm` ?�b `2pQHi2/ i?2 QT@
iBQM Q7 i2+?MQHQ;B+�HHv 2HBKBM�iBM; Bi `2im`Mb iQ i?2 i�#H2- 2M?�M+2/
#v M2r ;2M2`�iBQMb Q7 `Q#Qib 2K2`;BM; 7`QK 2�`Hv ir2MiB2i?@+2Mim`v
r�`b- �M/ BM+`2�bBM;Hv /B`2+i2/ MQi Dmbi �;�BMbi K�Mm�H rQ`F- #mi
�i i?2 r?Bi2@+QHH�` DQ#b Q7 BMi2`K2/B�i2 TQbBiBQMb QM+2 BK�;BM2/ �b
b2+m`2X

*v#2`@S`QH2i�`B�i Bb � 7QHHQr@mT iQ .v2`@qBi?27Q`/Ƕb *v#2`@J�`t URNNNV � KQ`2
i?2Q`2iB+�H rQ`F r?B+? HQQFb �i ?Qr J�`t �M/ +2`i�BM bi`�BMb Q7 J�`tBbK ?�p2
`2K�BM2/ `2H2p�Mi BM i?2 M2r rQ`H/ Q7 ǳ?B;?@i2+?MQHQ;v +�TBi�HBbKǴX q?�i iQ
+�HH i?2 FBM/ Q7 +�TBi�HBbK r2 +m``2MiHv HBp2 BM `2K�BMb +QMi2MiBQmb @ BM i?2 H�i2`
#QQF ǳ?B;?@i2+?MQHQ;v +�TBi�HBbKǴ #2+QK2b ǳi?2 /B;Bi�H pQ`i2tǴ @ rBi? p�`BQmb
Qi?2` QTiBQMb QM i?2 i�#H2, TQbi@BM/mbi`B�H bQ+B2iv U"2HH- hQ|2`V- BM7Q`K�iBQM
bQ+B2iv- H�i2@+�TBi�HBbK UJ�M/2H �M/ @ rBi? `2b2`p�iBQMb @ C�K2bQMV- �M/ MQi
i?2 H2�bi p�Hm2 BM `2�/BM; .v2`@qBi?27Q`/ Bb `2+Q;MBxBM; i?�i i?2 TH�iBim/2b �M/
+2`i�BMiB2b Qz2`2/ mT BM }`bi@v2�` GAa +Qm`b2b �`2 �Mvi?BM; #mi �b bm`2 �M/
+2`i�BM �b r2 �`2 H2/ iQ #2HB2p2X
*v#2`@S`QH2i�`B�i HQQFb �i i?2 2z2+ib QM H�#Qm` Q7 i?2 ;HQ#�H- /B;Bi�H T`Q/m+iBQM
�M/ 2t+?�M;2 M2irQ`F i?�i ?�b �`Bb2M �b � +QMb2[m2M+2 Q7 i?2 7Q+mb QM �miQK�@
iBQM �M/ M2irQ`Fb /2p2HQT2/ BM i?2 i`�MbBiBQM iQĘ r?�i2p2` FBM/ Q7 +�TBi�HBbK
i?Bb Bb- bBM+2 �#Qmi RNd8X SQHBiB+�HHv- i?Bb Bb i?2 T2`BQ/ Q7 M2QHB#2`�HBbK �M/ �mb@
i2`Bivc +mHim`�HHv Bi Bb @ �b C�K2bQM ?�b b?QrM @ i?2 T2`BQ/ Q7 TQbiKQ/2`MBbKc
2+QMQKB+�HHv- r2Ƕ`2 i�HFBM; �#Qmi i?2 2M/ Q7 i?2 6Q`/Bbi TQbi@r�` b2iiH2K2Mi
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i?�i b�r i?2 `Bb2 MQi QMHv Q7 �bb2K#Hv@HBM2 BM/mbi`B�HBbK- #mi �HbQ i?2 r2H7�`2
bi�i2 �M/ i?2 L2r .2�HX AM i?2 +m``2Mi- TQbi@6Q`/Bbi /BbT2Mb�iBQM- r�;2b ?�p2
7�HH2M- i?2 r2H7�`2 bi�i2 ?�b #22M /BbK�MiH2/- �M/ � rQ`FBM; +H�bb #�b2/ QM �
?QKQ;2M2Qmb ǳK�bb rQ`F2`Ǵ ?�b #22M /2+QKTQb2/X �i i?2 b�K2 iBK2 i?2 i2+?@
MQHQ;B2b Q7 BM7Q`K�iBQM +�TBi�HBbK @ �miQK�i2/ �M/ M2irQ`F2/ @ ?�p2 bT`2�/
�+`Qbb i?2 ;HQ#2 �M/ ?�p2 2K#2//2/ i?2Kb2Hp2b BM �`2�b Q7 rQ`F T`2pBQmbHv +QM@
bB/2`2/ 2Bi?2` iQQ ǳBKK�i2`B�HǴ iQ �HHQr 7Q` �miQK�iBQM UK�Mv HB#`�`v 7mM+iBQMb-
7Q` 2t�KTH2V Q` r?B+? @ T`BQ` iQ M2QHB#2`�H /2`2;mH�iBQM @ `2[mB`2/ Qp2`bB;?i- bm+?
�b i?2 ?2�pBHv �miQK�i2/ �M/ M2irQ`F2/ }M�M+B�H bvbi2Kb r?Qb2 H�+F Q7 ?mK�M
Qp2`bB;?i �M/ i?2 bT22/ Q7 Bib +QMM2+iBQMb �M/ i`�Mb�+iBQMb H2/ iQ i?2 }M�M+B�H
+`BbBb Q7 kyy3X h?2 ;HQ#�H pQ`i2t Bb +QKTH2t �M/ �Mvi?BM; #mi KQMQHBi?B+X
AM i?2 ;HQ#�H MQ`i? �M/ r2bi- i?2 H�i2bi +�TBi�HBbK ?�b ;Bp2M mb � +mHim`2 Q7
BS?QM2b- bK�`i ?Qmb2b- i?2 BMi2`M2i Q7 i?BM;b- �M/ /`Bp2`@H2bb +�`b- #mi Bi ?�b �HbQ
;Bp2M mb x2`Q@?Qm` +QMi`�+ib- 7�F2 M2rb- �H;Q`Bi?KB+ #B�b- i?2 �miQK�i2/ iv`�MMv
Q7 �K�xQM rQ`F2`b- �M/ .QM�H/ h`mKTX qQ`F2`b BM i?2 ;HQ#�H bQmi? �M/ 2�bi-
�i i?2 2M/ Q7 p�bi- ?B;?@bT22/ M2irQ`Fb Q7 Dmbi@BM@iBK2 bmTTHv +?�BMb �M/ 7`22
i`�/2 xQM2b- ?�p2 #22M ;Bp2M K�bb bmB+B/2b U�i i?2 a?2Mx?2M 6Qt+QMM TH�MiV-
bB+FM2bb- /Bb2�b2- �M/ /2�i?X "mi i?2v ?�p2 �HbQ #22M ;Bp2M +2HHT?QM2b- �M/
i?2 M2irQ`Fb Q7 +�TBi�HBbK ?�p2 T`Q}i2/ QM i?�i iQQ- 7Q` 2t�KTH2 K22iBM; i?2
M22/b Q7 BM7Q`K�HHv 2KTHQv2/ �7`B+�M KB;`�Mib r?Q mb2 i?2 T?QM2b �b #�MFBM;-
+QKKmMB+�iBQM- �M/ +�b? i`�Mb72` bvbi2KbX
.v2`@qBi?27Q`/ +?�`�+i2`Bx2b Qm` T2`BQ/ Q7 +�TBi�HBbK �b � ǳ/B;Bi�H pQ`i2tǴ MQi
mMHBF2 i?2 iQ`M�/Q i?�i r?BbF2/ .Q`Qi?v Qz iQ PxX h?2 BM+`2�bBM;Hv `�TB/ +v+H2b
Q7 +�TBi�HBb �++mKmH�iBQM br22T BMiQ T2QTH2Ƕb HBp2b- BM `�`2 +�b2b `�BbBM; i?2K iQ
;`2�i ?2B;?ib- #mi KQbi Q7i2M br22TBM; i?2B` HBp2b BMiQ `mBMX
h?2 +v+H2b Q7 �++mKmH�iBQM- ?Qr2p2`- +?m`M �HQM;bB/2 +v+H2b Q7 bi`m;;H2- `2bBb@
i�M+2- �M/ `2Tm`TQbBM; Q7 i?2 i2+?MQHQ;B2b i?2Kb2Hp2bX .`�rBM; QM �miQMQKQmb
J�`tBbK �M/ +QKKmMBb�iBQM i?2Q`v- .v2`@qBi?27Q`/ B/2MiB}2b bT�+2b rBi?BM
i?2 bi`m;;H2b Q7 i?2 T`QH2i�`B�i Bib2H7 r?B+? �HHQr 7Q` `2bBbi�M+2 iQ +�TBi�HBbi
iQi�HBx�iBQM- �b ?QT2H2bb �b i?�i KB;?i Q7i2M b22KX
.v2`@qBi?27Q`/ Qz2`b � T`QT2`Hv /B�H2+iB+�H pB2r Q7 � ?m;2Hv +QKTH2t- p�bi- BM@
i2`+QMM2+i2/- �M/ QT�[m2 bvbi2K Q7 T`Q/m+iBQM- +B`+mH�iBQM- �M/ 2tTHQBi�iBQMX
>Bb BMbBbi2M+2 QM ǳT`QH2i�`B�iǴ `�i?2` i?�M rQ`FBM; +H�bb- �HbQ Qz2`b mT �M BMi2`@
2biBM; M2r T2`bT2+iBp2X 6Q` J�`t- ǳT`QH2i�`B�iǴ BM+Hm/2/ i?Qb2 r?Q r2`2 pQHmM@
i�`BHv Q` BMpQHmMi�`BHv mM2KTHQv2/- #`Q�/BM; Qmi 7`QK i?2 +QM+2Ti Q7 � rQ`FBM;
rQ`FBM; +H�bbX h?Bb �HHQrb mb iQ +QMbB/2` T`2+�`BQmb H�#Qm`2`b- i?2 BM+�`+2`�i2/-
bim/2Mib- �M/ K�Mv Qi?2` +H�bb2b Q7 T2QTH2 r?Q �`2 Dmbi �b @ B7 MQi KQ`2 @ QT@
T`2bb2/ #v +�TBi�HBbK- #mi r?Q �`2 H27i Qmi Q7 K�Mv ir2MiB2i?@+2Mim`v �++QmMib
Q7 +H�bb bi`m;;H2X 6Q` 2t�KTH2- .v2`@qBi?27Q`/ /`�rb QM i?2 ǳ�miQMQKBbiǴ i`�@
/BiBQM Q7 QT2`�BbKQ UrQ`F2`BbKV- � bi`�BM Q7 J�`tBbK i?�i /2p2HQT2/ BM Ai�Hv
BM i?2 RNeyb- �M/ r?B+? BM+Hm/2/ 2�`Hv i?2Q`Bbib Q7 mMr�;2/ H�#Qm` T2`7Q`K2/
T`BK�`BHv #v rQK2M BM i?2 M�K2 Q7 i?2 `2T`Q/m+iBQM Q7 H�#Qm`@TQr2`X
h?Bb +`BiB+�H pB2r Q7 i?2 i2+?MQHQ;B2b Q7 ǳH�i2 +�TBi�HBbKǴ Bb Q7 pBi�H BKTQ`i�M+2
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iQ HB#`�`B�Mb `B;?i MQrX :QM2 �`2 i?2 /�vb r?2M r2 +QmH/ mM+`BiB+�HHv HQQF �i
Qm` �miQK�iBQM bvbi2Kb �M/ i?BMF bQH2Hv Q7 i?2 2{+B2M+B2b i?2v rQmH/ BMi`Q@
/m+2 iQ Qm` rQ`F~Qrb �M/ i?2 #2M2}ib iQ Qm` mb2`b i?`Qm;? mMK2/B�i2/ �++2bb
iQ bvbi2Kb �M/ i?2 +QMbBbi2M+v Qz2`2/ #v �miQK�i2/ �M/ M2irQ`F2/ K2i�/�i�
bvbi2Kb U2X;X J�_*VX q2 ?�p2 iQ #2 �r�`2 Q7 ?Qr i?2b2 i2+?MQHQ;B2b �`2 +QM@
i`B#miBM; iQ � `2T`QH2i�`B�Mx�iBQM Q7 HB#`�`v rQ`F2`b �M/ Qm` mb2` +QMbiBim2M+B2b-
#mi �HbQ ?Qr i?2 i2+?MQHQ;B2b r2 `2Hv QM �`2 i?2Kb2Hp2b `2HB�Mi QM +`BKBM�HHv 2t@
THQBi�i2/ H�#Qm`2`b BM +?2�T H�#Qm` xQM2b �i i?2 2M/ Q7 M2irQ`F2/ bmTTHv +?�BMbX
q2 +�M MQ HQM;2` bm#b+`B#2 iQ i?2 QTiBKBbiB+ pB2r Q7 ǳi?2 BM7Q`K�iBQM bQ+B2ivǴ
rBi? i?2 HB#2`�iBM; 2z2+i Q7 Bib i2+?MQHQ;v- �b A r�b i�m;?i BM HB#`�`v b+?QQHX
q2 ?�p2 iQ `2+Q;MBx2 Qm` Ĝ +QKTHB+Bi Ĝ TH�+2 BM � ;HQ#�H ǳpQ`i2tǴ Q7 ?B;?@bT22/-
?B;?@i2+?- 7Q`+2b �M/ `2H�iBQMb Q7 T`Q/m+iBQMX

j



*mHim`2- G�#Qm`- �M/ �`iB}+B�H AMi2HHB;2M+2

kyRd@yj@R3

AM `2�/BM; *?`Bb "Qm`;Ƕb ;`2�i i�HF ǳq?�i ?�TT2Mb iQ HB#`�`B2b �M/ HB#`�`B�Mb
r?2M K�+?BM2b +�M `2�/ �HH i?2 #QQFb\Ǵ A F2Ti +QKBM; #�+F iQ � +QmTH2 Q7
i?BM;b i?�i �`2 QmibB/2 Bib b+QT2- #mi `2H2p�Mi iQ i?2 [m2biBQM i?�i b?2 �bFbX
"Qm`; Bb �`;mBM;- A i?BMF- i?�i @ ;Bp2M i?2 7mM/�K2Mi�H +?�M;2b BM �A �M/
K�+?BM2 H2�`MBM; @ r2 M22/ iQ /`�biB+�Hv `2@pBbBQM Qm` b2`pB+2b �M/ i?2 ;Q�Hb
�M/ Qmi+QK2b i?�i ;mB/2 i?2KX

A i?BMF r2 rQmH/ #2 rBb2 iQ bi�`i i?BMFBM; MQr �#Qmi K�+?BM2b �M/
�H;Q`Bi?Kb �b � M2r FBM/ Q7 T�i`QM ě � T�i`QM i?�i /Q2bMǶi `2TH�+2
?mK�M T�i`QMb- #mi ?�b bQK2 /Bz2`2Mi M22/b �M/ KB;?i `2[mB`2 �
/Bz2`2Mi b2i Q7 bFBHHb �M/ � /Bz2`2Mi r�v Q7 i?BMFBM; �#Qmi ?Qr Qm`
`2bQm`+2b +QmH/ #2 mb2/X

GB#`�`B2b �M/ HB#`�`B�Mb ?�p2 HQM; #22M T�`i Q7 i?2 #`Q�/2` rQ`H/ Q7 #B; /�i�-
�M�HviB+b- i2ti KBMBM;- K�+?BM2 H2�`MBM;- �M/ �miQK�iBQM- #mi r2 ?�p2 bBKTHv
HQQF2/ �i i?Qb2 i?BM;b �b iQQHb rBi?BM Qm` i`�/BiBQM�H rQ`F~Qrb �M/ KQ/2Hb
`�i?2` i?�M �b 7mM/�K2Mi�HHv BM7Q`KBM; +?�M;2b iQ ?Qr �M/ r?�i r2 /Q r?�i
r2 /QX

"mi B7 i?Bb brBi+?- 7`QK BM/BpB/m�Hb `2�/BM; #QQFb �M/ �`iB+H2b QM2 �i
� iBK2 BM T`BMi iQ BM/BpB/m�Hb `2�/BM; #QQFb �M/ �`iB+H2b QM2 �i � iBK2
QM i?2B` QrM /B;Bi�H /2pB+2 Bb �HH r2 ;2i 7`QK i?2 /B;Bi�H `2pQHmiBQM-
i?2M Bi rQMǶi ?�p2 #22M Km+? Q7 � `2pQHmiBQMX

h?2 B/2� Q7 � ǳ`2pQHmiBQM BM HB#`�`B2bǴ #`BM;b K2 iQ i?2 [m2biBQM Q7 +mHim`2X AM
Kv 2tT2`B2M+2- bT2�FBM; �b �M �+�/2KB+ HB#`�`B�M- �+�/2KB+ HB#`�`B2b +QMiBMm2
iQ �V ?�p2 � HB�BbQM KQ/2H r?B+? Bb KB`2/ BM i`�/BiBQM�H +QM+2Tib Q7 `2b2�`+?
�M/ i2�+?BM; r?B+? +QMiBMm2b iQ ?�p2 H2bb �M/ H2bb p�HB/Biv �M/ Bb T`2/B+�i2/ QM
iQQ Km+? r�bi2/ 2zQ`ic #V Qm` bvbi2Kb �M/ BM7`�bi`m+im`2 Bb bHQr iQ +?�M;2 @
rBi? bQK2 2t2KTH�`v 2t+2TiBQMb r2 `2bBbi +?�M;2b iQ Qm` iQQHb- T`Q+2bb2b- �M/
rQ`F~Qrb r?B+? K2�Mb r2 �`2 mM�#H2 iQ �#bQ`# �M/ �/QTi M2r2` i2+?MQHQ;B2b-
mM�#H2 iQ #2 ~2tB#H2 �M/ #`Q�/@KBM/2/ 2MQm;? iQ 2M;�;2 rBi?- 7Q` 2t�KTH2-
K�+?BM2 H2�`MBM;- �i i?2 HB#`�`v bvbi2K H2p2H Ui?Bb Bb T�`iHv /m2 Q7 +Qm`b2 iQ
Qm` +QKTH2i2Hv b+`2r2/ mT p2M/Q` 2+Qbvbi2K- r?B+? b[m�ib HBF2 � p�KTB`2 QM
i?2 TQbbB#BHBiv Q7 BMMQp�iBQM �M/ �/p�M+2K2Mi BM HB#`�`v bvbi2KbVc +V T2`?�Tb
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KQbi /�KMBM;Hv- r2 ?�p2 �M mHi`�@?B2`�`+?B+�H /2+BbBQM@K�FBM; bi`m+im`2 r?B+?
Qr2b Bib �HH2;B�M+2 iQ i?2 bQ+BQ@TQHBiB+�H /vM�KB+b Q7 mMBp2`bBiv �/KBMBbi`�iBQMb
`�i?2` i?�M iQ HB#`�`B2b �M/ HB#`�`B�MbX aBi2b i?�i +QmH/ #2 mb2/ iQ 2tT�M/ Qm`
mM/2`bi�M/BM; �M/ mb2 Q7- 7Q` 2t�KTH2- K�+?BM2 H2�`MBM; @ BX2X TQQ`Hv@+QM+2Bp2/
ǳ/B;Bi�H b+?QH�`b?BT +2Mi`2bǴ @ �`2 2t2`+Bb2b BM #`�M/BM; �M/ b2H7@T`QKQiBQM `�i?2`
i?�M ?QM2bi �ii2KTib iQ 2M;�;2 BM M2r i2+?MQHQ;B2b �M/ B/2�bX
"Qm`; �HHm/2b iQ bQK2 Q7 i?2 `2�bQMb 7Q` `2bBbi2M+2 �;�BMbi i?2 7mHH �/QTiBQM Q7
K�+?BM2 H2�`MBM; U�M/ Bib +QMb2[m2Mi +mHim`2@b?B7iV #mi AǶK MQi bm`2 b?2 ;Bp2b
2MQm;? r2B;?i iQ i?2 BM2`iB� Q7 HB#`�`v +mHim`2 �M/ i`�/BiBQMX
h?2 Qi?2` i?BM; i?�i bi`m+F K2 r�b BM i?2 /Bb+mbbBQM Q7 DQ#b,

_Q#Qib rBHH i�F2 Qm` DQ#b Ĝ AM �M �`iB+H2 BM GB#`�`v CQm`M�H BM �T`BH
kyRe- ai2p2M "2HH r`Bi2b �#Qmi i?2 S`QKBb2 �M/ S2`BH Q7 �A 7Q` �+�@
/2KB+ GB#`�`B�Mb Ĝ �M/ ?2 �bFb ǳ*QmH/ �`iB}+B�HHv BMi2HHB;2Mi K�@
+?BM2b 2HBKBM�i2 HB#`�`v DQ#b\
PM2 `2�bQM T2QTH2 �`;m2 i?�i �A rBHH MQi `2TH�+2 HB#`�`v Q` Qi?2` DQ#b
Bb i?�i K�+?BM2b +�MǶi `2TH�+2 i?2 /22THv ?mK�M bFBHHb Q7 +`2�iBpBiv
�M/ BMi2`�+iBQMc r?B+? K�v K2�M i?�i i?Qb2 bFBHHb #2+QK2 KQ`2
p�Hm�#H2 Q` +QmH/ K2�M i?�i �A rBHH mb?2` BM �M 2`� r?2`2 +`2�iBpBiv
�M/ 2KT�i?v �`2 /2p�Hm2/ �M/ `�`2
�MQi?2` 72�` Bb i?�i �A rBHH 2HBKBM�i2 i?2 `2H�iBQMb?BTb #2ir22M T2Q@
TH2 �M/ #QQFb- �M/ #2ir22M HB#`�`B�Mb �M/ i?2B` +QKKmMBiv K2K#2`b

AǶp2 #22M `2�/BM; LB+F qv2`@qBi?27Q`/Ƕb irQ #QQFb *v#2`@J�`t URNNNV �M/
*v#2`@S`QH2i�`B�i UkyR8V- BM r?B+? ?2 /Bb+mbb2b i?2 `Bb2 Q7 p�bi- ?B;?@bT22/ M2i@
rQ`Fb Q7 �miQK�iBQM @ T`2/B+�i2/ QM i?2 +QMbi�MiHv HQr2`BM; +Qbi Q7 +QKTmiBM;
TQr2` �b r2HH �b +�TBi�HǶb M22/ iQ `2TH�+2 ?mK�M H�#Qm` rBi? K�+?BM2b @ r?B+?
/`Bp2b- �KQM;bi Qi?2` i?BM;b- i?2 `Bb2 Q7 K�+?BM2 H2�`MBM; �M/ T`�+iB+�H �AX 6`QK
.v2`@qBi?27Q`/ i?2b2 /2p2HQTK2Mib �`2 �#bQHmi2Hv T�`i Q7 � bi`�i2;v #v +�TBi�H
7Q` ǳ`Q#Qib iQ i�F2 Qm` DQ#bǴ @ BM/22/- i?Bb ?�b #22M KQ`2 �M/ KQ`2 i?2 +�b2
bBM+2 i?2 RN3yb- r?2M `Q#Qib #2;�M `2TH�+BM; �miQKQiBp2 rQ`F2`b- K�FBM; i?2
6Q`/Bbi �bb2K#Hv HBM2 Q#bQH2i2X lMiBH `2+2MiHv- BMi2HH2+im�H �M/ +mHim`�H rQ`F2`b
r2`2 BKKmM2 iQ i?Bb T`Q+2bb- �`;mBM; i?�i ǳi?2 /22THv ?mK�M bFBHHb Q7 +`2�iBpBiv
�M/ BMi2`�+iBQMǴ +QmH/ MQi #2 `2TH�+2/ #v K�+?BM2c BM 7�+i- +�TBi�H r�b bBKTHv
TB+FBM; Qz i?2 HQr@?�M;BM; 7`mBi mMiBH i?2 �H;Q`Bi?KB+ bQT?BbiB+�iBQM �M/ +QK@
TmiBM; TQr2` `2�+?2/ i?2 bi�;2 r2`2 ǳBKK�i2`B�H H�#Qm`Ǵ iQQ +�K2 mM/2` i?2
br�v Q7 �miQK�iBQMX h?Bb Bb i?2 TQbBiBQM r2 �`2 +m``2MiHv BMX
h?2 BK�;2 Q7 i?2 biQ+F K�`F2i i`�/2`b QM i?2 ~QQ` Q7 i?2 Lua1- +`vBM; i?2B`
i`�/2b BM i?2 +`Qr/- �`2 }+iBQMb 7`QK �MQi?2` �;2, i?2v iQQ ?�p2 #22M `2TH�+2/
rBi? ?B;?@bT22/ M2irQ`Fb Q7 K�+?BM2 H2�`MBM; �H;Q`Bi?KbX
�M/ r2 KmbiMǶi #2 iQQ b�M;mBM2 �#Qmi i?2 `2TH�+2K2Mi Q7 H�#Qm` #v K�+?BM2X
h?2`2 `2K�BMb- �M/ i?2`2 K�v �Hr�vb `2K�BM- � +�i2;Q`v Q7 ?mK�M rQ`F2`
+?2�T2` �M/ KQ`2 2tT2M/�#H2 i?�M i?2 +?2�T2bi K�+?BM2X *m``2MiHv i?Qb2 rQ`F@
2`b �`2 BM xQM2b Q7 i?2 ;HQ#�H bQmi? �M/ 2�bi- �i i?2 #QiiQK Q7 i?2 ;HQ#�H bmTTHv

k



+?�BMb i?�i H2�/ iQ i?2 i2+?MQHQ;B2b Q7 K�+?BM2 H2�`MBM; �M/ �`iB}+B�H BMi2HHB@
;2M+2 mb2/ BM LQ`i? �K2`B+�X q2 ?�p2 iQ `2K2K#2` i?�i �HH i?2 i2+?MQHQ;B2b
r2 mb2 �`2- �i #QiiQK- i?2 T`Q/m+ib Q7 Km`/2`Qmb- ?vT2`@2tTHQBi�iBp2- /2`2;m@
H�i2/ xQM2b Q7 7`22 i`�/2 �M/ +?2�T H�#Qm` 7�` 7`QK Qm` +QK7Q`i�#H2 mMBp2`bBiB2bX
6BM�HHv- r2 ?�p2 iQ #2 �r�`2 i?�i i?2 �``Bp�H Q7 mHi`�bQT?BbiB+�i2/ K�+?BM2
H2�`MBM; bvbi2Kb 7Q` BMi2HH2+im�H �M/ +mHim`�H rQ`F ?2`�H/b M2Bi?2` � KQMQHBi?B+
/vbiQTB� MQ` � TQbi@b+�`+Biv U2m%mViQTB�- #mi bBKTHv i?2 M2ti T?�b2 Q7 i?2 bm#@
bmKTiBQM Q7 ?mK�M HB72 iQ i?2 BKTH�+�#H2 HQ;B+ Q7 +�TBi�H �++mKmH�iBQMX >Qr2p2`-
i?Bb �r�`2M2bb QT2Mb mT T`2+Bb2Hv i?2 TQbbB#BHBiv Q7 +H�bb bi`m;;H2- i?2 bi`m;;H2
iQ 2Mbm`2 i?�i i?2 �/QTiBQM Q7 �A /Q2b MQi 2`Q/2 ǳi?2 p�Hm2b r2 +�`2 �#Qmi
UBM+HmbBQM- T`Bp�+v- /2KQ+`�+v- bQ+B�H DmbiB+2- �mi?Q`Biv- 2i+XV\Ǵ- i?2 bi`m;;H2 iQ
?�`M2bb �M/ +�Tim`2 i?2 iQQHb Q7 +�TBi�HBbi 2tTHQBi�iBQM 7Q` Qm` QrM M22/bX h?2
bi`�i2;v Q7 +�TBi�H 7`QK i?2 #2;BMMBM; ?�b #22M iQ ǳ2HBKBM�i2 i?2 `2H�iBQMb?BTb
#2ir22M T2QTH2ǴX AMbBbiBM; QM i?2b2 `2H�iBQMb?BTb Bb i?2 +Q`2- A i?BMF- Q7 +H�bb
bi`m;;H2 @ QM2 r?B+? HB#`�`v rQ`F2`b �`2 ;QBM; iQ #2 BM�m;m`�i2/ BMiQ pB� �A
�M/ K�+?BM2 H2�`MBM; r?2i?2` i?2v HBF2 Bi Q` MQiX h?Bb KB;?i bQmM/ #�/- #mi A
�;`22 rBi? *?`Bb "Qm`; i?�i i?2 �/p2Mi Q7 �A BM HB#`�`B2b �+im�HHv QT2Mb mT �
#`Q�/2` b+QT2 7Q` +?�M;2- r?B+? +�M QMHv #2 � ;QQ/ i?BM;X

j



.�i�- .Bb+Qp2`v- �M/ �++2bb

kyRd@y9@y9

UbQm`+2, h?2 ai`�i2;B+ .B`2+iBQM Q7 _2b2�`+? GB#`�`v G2�/2`b, 6BM/BM;b 7`QK
i?2 G�i2bi Ai?�F� aY_ am`p2v

GB#`�`v /B`2+iQ`b �`2 BM+`2�bBM;Hv `2+Q;MBxBM; i?�i /Bb+Qp2`v /Q2b MQi
�M/ b?QmH/ MQi �Hr�vb ?�TT2M BM i?2 HB#`�`vX *QKT�`2/ iQ i?2 kyRj
bm`p2v `2bmHib- 72r2` HB#`�`v /B`2+iQ`b #2HB2p2 i?�i Bi Bb BKTQ`i�Mi
i?�i i?2 HB#`�`v Bb b22M #v Bib mb2`b �b i?2 }`bi TH�+2 i?�i i?2v ;Q
iQ /Bb+Qp2` +QMi2Mi- �M/ 72r2` #2HB2p2 i?�i i?2 HB#`�`v Bb �Hr�vb i?2
#2bi TH�+2 7Q` `2b2�`+?2`b �i i?2B` BMbiBimiBQM iQ bi�`i i?2B` `2b2�`+?X
h?2 b?�`2 Q7 `2bTQM/2Mib r?Q �;`22 i?�i Bi Bb BKTQ`i�Mi i?�i i?2
HB#`�`v ;mB/2 mb2`b iQ � T`272``2/ p2`bBQM Q7 � ;Bp2M bQm`+2 +QMiBMm2b
iQ /2+`2�b2X *?`BbiBM2 qQHz- la GB#`�`v am`p2v kyRe

�++Q`/BM; iQ i?2 Ai?�F� aY_ `2TQ`i 7Q` kyRe- i?2 T`QTQ`iBQM Q7 HB#`�`v /B`2+iQ`b
r?Q #2HB2p2 i?�i i?2B` HB#`�`v b?QmH/ #2 i?2 }`bi TH�+2 mb2`b HQQF iQ /Bb+Qp2`
b+?QH�`Hv +QMi2Mi Bb /`QTTBM;- #mi i?2 �#bQHmi2 MmK#2`b `2K�BM ?B;? @ �#Qp2
8yW BM �HH i?`22 /2;`22@�`2�bX h?Bb BM/B+�i2b i?�i HB#`�`v /B`2+iQ`b +QMiBMm2
iQ b22 `2bQm`+2 /Bb+Qp2`v �b �M BKTQ`i�Mi i�bF 7Q` 2�+? BM/BpB/m�H HB#`�`vX AM �
`2+2Mi TQbi iQ i?2 "A"6_�J1 HBbib2`p- PbK� amQKBM2M Q7 i?2 L�iBQM�H GB#`�`v
Q7 6BMH�M/ r`Qi2 i?�i ǳr2 +�M �HH �;`22 i?�i /Bb+Qp2`�#BHBiv Q7 #B#HBQ;`�T?B+
`2bQm`+2b Bb p2`v BKTQ`i�Mi- r?�i2p2` i?2 K2�MbǴX PM i?2 [m2biBQM Q7 r?2i?2`
/Bb+Qp2`�#BHBiv Q` �++2bb b?QmH/ i�F2 T`BQ`Biv- amQKBM2M +QK2b /QrM }`KHv QM
i?2 bB/2 Q7 /Bb+Qp2`v, ǳ1p2M B7 Bi K2�Mb mb2`b �`2 +`�b?BM; BMiQ }`2r�HHb r?2M
i?2v i`v iQ �++2bb i?2 �+im�H +QMi2Mi- �i H2�bi i?2v ;2i iQ FMQr i?�i Bi 2tBbib
�M/ +�M i?2M i`v Qi?2` r�vb Q7 ;2iiBM; ?QH/ Q7 BiǴX
hQ K2- ǳ�i H2�bi i?2v ;2i iQ FMQr i?�i Bi 2tBbibǴ Bb i?2 +`mt Q7 i?2 T`Q#H2K rBi?
HB#`�`v /Bb+Qp2`v i?BMFBM; `B;?i MQrX AiǶb � ?QH/Qp2` 7`QK i?2 /�vb r?2M }M/BM;
Qmi B7 bQK2i?BM; ?�/ #22M r`Bii2M @ 2Bi?2` QM � T�`iB+mH�` iQTB+- #v � T�`iB+mH�`
�mi?Q`- Q`- BM i?2 +�b2 Q7 � FMQrM Bi2K- r?2M �M/ r?2`2 Bi ?�/ #22M Tm#HBb?2/
@ `2[mB`2/ i?2 mb2 Q7 "QQFb BM S`BMi Q` T`BMi2/ T2`BQ/B+�H BM/2t2bX ǳ.Bb+Qp2`vǴ @
}M/BM; Qmi r?�i ?�b #22M r`Bii2M �M/ Tm#HBb?2/ @ r�b ?�`/- �M/ BM i?2 T`BMi2/
BM/2t /�vb r�b #v /2}MBiBQM i?2 `2bTQMbB#BHBiv Q7 2�+? HB#`�`vX
"mi BM � M2irQ`F2/ rQ`H/- rBi? #B#HBQ;`�T?B+ K2i�/�i� �H`2�/v QMHBM2 �M/ �p�BH@
�#H2 BM K�Mv /Bz2`2Mi 7Q`K�ib �M/ HQ+�iBQMb- r2 MQ HQM;2` ?�p2 i?2 T`Q#H2K@

R



�iB+- /B{+mHi- /Bb+Qp2`v rQ`F~Qr i?�i r2 /B/ rBi? "QQFb BM S`BMi �M/ T2`BQ/B@
+�H BM/2t2bX �Mbr2`BM; i?Qb2 irQ [m2biBQMb, ?�b bQK2i?BM; #22M r`Bii2M- �M/
r?2`2fr?2M r�b Bi Tm#HBb?2/- Bb i`BpB�HHv 2�bvX ǳ.Bb+Qp2`vǴ Bb QMHv � T`Q#H2K
r?2M 2Bi?2`- vQm r�Mi iQ #2 �#bQHmi2Hv bm`2 vQmǶp2 7QmM/ 2p2`vi?BM; i?�i b�iBb@
}2b vQm` b2�`+? +`Bi2`B� U�M/ MQi?BM; i?�i /Q2bMǶiV- Q` B7 vQm �`2 i`vBM; iQ 7Q`+2
mb2`b BMiQ � bBM;H2 TQ`i�H i?�i b�iBb}2b i?2B` b2�`+? `2[mB`2K2MibX h?2 }`bi +�b2
?�b HBF2Hv #22M BKTQbbB#H2 bBM+2 i?2 BMp2MiBQM Q7 T`BMiBM;- #mi Bb +2`i�BMHv +QK@
TH2i2Hv mM`2�HBbiB+ iQ/�vX h?2 b2+QM/ +�b2 Bb +QMM2+i2/ iQ i?2 TQBMi Q7 pB2r i?�i
Bi Bb i?2 HB#`�`vǶb DQ# iQ ?2HT mb2`b }M/ Qmi ǳr?2i?2` bQK2i?BM; 2tBbibǴX L2Bi?2`
Q7 i?2b2- iQ Kv KBM/- Bb � T`Q#H2K i?�i M22/b bQHpBM;X
S2`72+i T`2+BbBQM �M/ `2+�HH Bb TQbbB#H2 QM � bK�HH- r2HH@/2b+`B#2/- r2HH@
mM/2`biQQ/ /�i� b2i- MQM2 Q7 r?B+? /2b+`B#2b i?2 MQM@i`BpB�H /�i� b2ib i?�i r2
Q` Qm` mb2`b rQ`F rBi? QM � /�BHv #�bBbX h?2 :QQ;H2- �K�xQM- Q` S`Q[m2bi
+Q`Tmb2b �`2 p�bi- QT�[m2- �M/ MQBbv +QKT�`2/ iQ i?2 +H2�M- bH22F U�M/ Kvi?B+�HV
#B#HBQ;`�T?B+ /�i�#�b2b Q7 vQ`2X JQ`2 �M/ KQ`2- 2bT2+B�HHv rBi? M2r2` b2�`+?
�M/ BM/2tBM; �H;Q`Bi?Kb- T`2+BbBQM �M/ `2+�HH b22K iQ #2 � x2`Q@bmK ;�K2c
i?�i Bb- BKT`Qp2K2Mib BM T`2+BbBQM H2�/ iQ TQQ`2` `2+�HH- �M/ pB+2 p2`b�X h?Bb
Bb � T`Q#H2K 7Q` MQ@QM2 #mi HB#`�`B�Mb bim+F BM i?2 /�vb Q7 "QQFb BM S`BMi �M/
T2`BQ/B+�H BM/2t2b- r?2M i?2v +QmH/ +QMpBM+2 i?2Kb2Hp2b i?�i i?2b2 bQm`+2b
T`QpB/2/ T2`72+i T`2+BbBQM �M/ `2+�HH- r?B+? r�b MQi `2�HHv i?2 +�b2 i?2M 2Bi?2`X
qBi? `2bT2+i iQ i?2 TQ`i�H [m2biBQM- r2 ?�p2 FMQrM 7Q` � r?BH2 i?�i Qm` mb2`b
�`2 K�FBM; H2bb �M/ H2bb mb2 Q7 Qm` b2�`+? bvbi2Kb 7Q` /Bb+Qp2`vX AiǶb MQi i?�i
i?2v �`2 �#�M/QMBM; Qm` bvbi2Kb 7Q` Qi?2` i?BM;b- bBKTHv i?�i i?2v �H`2�/v ?�p2
� r�v iQ /Bb+Qp2` `2bQm`+2bX 6Q`+BM; mb2`b Qmi Q7 i?2 ǳrBH/ r2biǴ Q7 i?2 QT2M
r2# BMiQ bvbi2Kb r?B+? Ĝ r2 HBF2 iQ #2HB2p2 Ĝ �`2 +H2�M �M/ r2HH@+m`�i2/ T�M/2`b
iQ Qm` b2Mb2 Q7 U#B#HBQ;`�T?B+V +QMi`QH- #mi /Q2bMǶi BM 7�+i iQ �Mvi?BM; iQ bQHp2
� /Bb+Qp2`v ǳT`Q#H2KǴ Ĝ T`2+Bb2Hv #2+�mb2 i?2`2 Bb MQ /Bb+Qp2`v T`Q#H2KX
_�i?2` i?�M i`vBM; iQ ǳ;2i Qm` /�i� QM i?2 r2#Ǵ- rBi? 2p2`v HB#`�`v 2tTQbBM;
KmHiBTH2 +QTB2b Q7 i?2 b�K2 Qp2`H�TTBM; /�i�- 2Bi?2` iQ �HHQr i?�i /�i� iQ #2
mb2/ #v Qi?2` bvbi2Kb Q` iQ /`Bp2 i`�{+ #�+F iQ i?2 HQ+�H HB#`�`v Ui?2 w2T?2B`�
KQ/2HV- i?2`2 �`2 T`Q#H2Kb i?�i r2 +�M �M/ b?QmH/ #2 �//`2bbBM;X
AM i?2 }`bi TH�+2- i?2`2Ƕb i?2 [m2biBQM Q7 #�/- MQBbv /�i�X Sm#HBb?2` K2i�/�i�
Bb- ;2M2`�HHv- i2``B#H2- �M/ Bb i?2 T`BK2 Q#bi�+H2 iQ ;QQ/@2MQm;? /Bb+Qp2`v QM
i?2 r2#X *�M r2 ?2HT }t i?�i T`Q#H2K #v 2tTQbBM; Qm` /�i�- 2Bi?2` i?`Qm;?
�SAb Q` GBMF2/ PT2M .�i� @ v2b- #mi 2p2`v BM/BpB/m�H HB#`�`v /Q2bMǶi ?�p2 iQ /Q
Bic T2`?�Tb i?�i Bb � `QH2 #2bi bmBi2/ iQ P*G* Q` GQ* UBM i?2 LQ`i? �K2`B+�M
+QMi2tic i?2`2 �`2 Qi?2` Q`;�MBx�iBQMb iQ TH�v i?Bb `QH2 BM Qi?2` T�`ib Q7 i?2
rQ`H/VX
h?2 HB#`�`v #2bi mb2 i?�i AǶp2 ?2�`/ Q7 7Q` 2tTQbBM; KQ`2 GBMF2/ PT2M .�i� QM
i?2 r2# +QK2b 7`QK E�`2M *QvH2- r?Q b22b i?2 �#BHBiv iQ +QK#BM2 +QMi2tim�H
#B#HBQ;`�T?B+ �M/ MQM@#B#HBQ;`�T?B+ BM7Q`K�iBQM iQ � mb2`Ƕb rQ`F~Qr �M/ 2tT2@
`B2M+2X h?Bb rQ`F~Qr �M/ lA K�v MQi UT`Q#�#Hv b?QmH/MǶi #2V BKTH2K2Mi2/-
QrM2/- �M/ ?Qbi2/ #v � HB#`�`v- #mi B7 Bi HBp2b �Mvr?2`2 2Hb2- Qm` /�i� b?QmH/

k



#2 QM2 Q7 i?2 /�i� bQm`+2b BM BiX "mi �;�BM- i?Bb b?QmH/ MQi #2 i?2 `2bTQMbB#BHBiv
Q7 2p2`v bBM;H2 HB#`�`vX A7 HB#`�`B2b /Q /2+B/2 iQ ;2i BM i?Bb ;�K2- r2 �`2 ;QBM;
iQ ?�p2 iQ };m`2 Qmi Qm` TQbBiBQM rBi? `2bT2+i iQ TQ`i�Hb- bBM+2 �i i?2 KQK2Mi-
i?Bb Bb MQi bQK2i?BM; i?�i rQ`Fb BM Qm` 7�pQm`X
h?2M i?2`2 �`2 Qm` bvbi2Kb @ i?Bb Bb i?2 �++2bb [m2biBQMX q2 b?QmH/MǶi �++2Ti
i?�i � mb2` ?BiiBM; � }`2r�HH �M/ i?2M i`vBM; iQ }M/ � r�v �`QmM/ Bi Bb ;QQ/
HB#`�`v b2`pB+2X :Bp2M Qm` HB+2MbBM; 2+Qbvbi2K- Qm` bvbi2Kb M22/ iQ `2+Q;MBx2
� mb2` i?�i ǳ#2HQM;bǴ iQ mb- �M/ i?2M `2KQp2 �b K�Mv #�``B2`b iQ �++2bb �b
TQbbB#H2X q2Ƕp2 b22M rBi? a+B>m# r?�i � mb2`@BMi2`7�+2 /2bB;M2/ iQ /Q i?�i
HQQFb HBF2X h?2 /m+i@i�T2@�M/@;Hm2 �TT`Q�+? iQ HB#`�`v bvbi2Kb- #�b2/ QM 2�`Hv@
Nyb BMi2`QT2`�#BHBiv- Bb MQ HQM;2` ;QQ/ 2MQm;?X q2 ?�p2 i?2 bFBHHb- 2tT2`iBb2- �M/
i2+?MQHQ;B2b iQ /2bB;M #2ii2` bvbi2Kb 7Q` �++2bbc i?Bb Bb bQK2r?2`2 Bi rQmH/ #2
rQ`i?r?BH2 7Q+mbBM; Qm` �ii2MiBQM- #mi BM i?2 �;2 Q7 HBMF `2bQHp2`b �M/ T`QtB2b
i?�i ǳrQ`F PEǴ- r2 �`2MǶi #Qi?2`BM;X ULQi2 i?�i 7Q` i?2b2 bvbi2Kb iQ rQ`F- i?2
/�i� QM i?2 r2# M22/b iQ #2 #2ii2`- bQ i?Bb Bb BM2ti`B+�#Hv HBMF2/ iQ i?2 /�i�
[m2biBQM �#Qp2VX
6BM�HHv- �b (!#B#HBQ+`�+v)U?iiTb,ffirBii2`X+QKf#B#HBQ+`�+vV TQBMib Qmi- i?2`2Ƕb
biBHH � T`Q#H2K rBi? ?Qr Qm` mb2`b �TT`Q�+? #B#HBQ;`�T?B+ `2bQm`+2b i?�i bi�`ib
rBi? /Bb+Qp2`v #mi /Q2b MQi 2M/ i?2`2X AǶp2 ?2�`/ HB#`�`B�Mb i�HF �#Qmi `2b2�`+?
�b B7 Bi bi�`ib �M/ 2M/b rBi? � T2`72+i b2i Q7 b2�`+? `2bmHib 7`QK r?B+? � #B#@
HBQ;`�T?v +�M #2 +`2�i2/X h?Bb Bb T�i2MiHv `B/B+mHQmbX JQ`2 i?�M /Bb+Qp2`BM;
r?2i?2` � `2bQm`+2 2tBbib- Qm` mb2`b ?�p2 iQ r�Mi iQ }M/ i?BM;b Qmi �M/ i?2v
?�p2 iQ #2 �r�`2 Q7 i?2 BM7Q`K�iBQM +QMi2ti Q7 i?2 /�i� i?2v �`2 M�pB;�iBM;-
rBi? � pB2r iQ T`Q/m+BM; bQK2i?BM; rQ`i?r?BH2 r?B+? K�v UQ` K�v MQiV BM i?2
2M/ #2 b+?QH�`b?BTX
hQQ HQM;- /B/MǶi `2�/ p2`bBQM, ǳ/Bb+Qp2`vǴ Bb MQi � T`Q#H2K i?�i M22/b iQ #2
bQHp2/c #2ii2` /�i� �M/ bvbi2Kb 7Q` �++2bb �`2 T`Q#H2Kb rQ`i? i�+FHBM; `B;?i
MQr- #mi MQi �i �M BM/BpB/m�H HB#`�`v H2p2Hc /�i�- /Bb+Qp2`v- �M/ �++2bb rBHH MQi
@ /2bTBi2 � HB#`�`B�M #B�b @ T`Q/m+2 ;QQ/ b+?QH�`b?BTc QMHv ;QQ/ b+?QH�`b +�M /Q
i?�iX

j



ǵh?2 S2`BT?2`�HǶ � ǵa2p2M2p2bǶ

kyRd@y9@R3

qBHHB�K :B#bQM- h?2 S2`BT?2`�H UL2r uQ`F, SmiM�KǶbV- kyR9X
L2�H ai2T?2MbQM- a2p2M2p2b UL2r uQ`F, >�`T2`*QHHQMbV- kyR8X
LQi2, aTQBH2`b 7Q` #Qi? #QQFb
A /QMǶi Q7i2M `2�/ +QMi2KTQ`�`v }+iBQM- #mi 2p2`v bQ Q7i2M A ;2i i?2 m`;2 iQ
b22 r?�iǶb #2BM; r`Bii2M MQr�/�vbX S2`?�Tb #2+�mb2 AǶp2 #22M r`BiBM; bQ Km+?
�#Qmi i2+?MQHQ;v i?2b2 /�vb- A i?Qm;?i A rQmH/ ;Bp2 :B#bQMǶb h?2 S2`BT?2`�H �
i`vX .2bTBi2 #2BM; T`2iiv Km+? i?2 2t�+i /2KQ;`�T?B+ 7Q` :B#bQMǶb bimz UvQm
+�M }HH BM i?2 #H�MFbV- AǶp2 QMHv `2�/ L2m`QK�M+2` �M/ � 72r Q7 i?2 b?Q`i biQ`B2bX
q?�i AǶp2 `2�/ ?�b ;2M2`�HHv H27i K2 +QH/- �M/ � `2`2�/ Q7 L2m`QK�M+2` � +QmTH2
Q7 v2�`b �;Q +QM}`K2/ Kv bmbTB+BQM, :B#bQM ?�b i?2 �#BHBiv iQ K�i+? i?2 `B;?i
U?B;?@V+QM+2Ti rBi? i?2 `B;?i 2H2K2Mib Q7 i?2 x2Bi;2Bbi iQ +`2�i2 � TH�mbB#H2 rQ`H/
ǳir2Miv KBMmi2b BMiQ i?2 7mim`2Ǵ U�b J�t >2�/`QQK Tmi BiVX L2m`QK�M+2` Bb
r2HH rQ`i? `2�/BM; 7Q` i?2 pBbBQM Q7 i?2 7mim`2 UQm` T`2b2Mi- 7Q` i?2 KQbi T�`iV
i?�i :B#bQM BK�;BM2/- r?�i ?2 ;Qi `B;?i �M/ r?�i ?2 ;Qi r`QM;X "mi Bi MQ
HQM;2` ?�b i?2 TQr2` Q7 i?2 M2r i?�i A BK�;BM2 Bi /B/ r?2M Bi �TT2�`2/ BM RN39X
*v#2`TmMF Bb QH/ ?�i iQ mb MQrc i?2 +QHQm` Q7 � /2imM2/ ho Bb #Hm2- MQi bMQrĘ
qBi? ;2M`2 }+iBQM- Bi Q7i2M b22Kb i?�i i?2 ;2M`2 +QMp2MiBQMb- 2bT2+B�HHv BM i2`Kb
Q7 THQi- �`2 � mb27mH �`K�im`2 QM r?B+? iQ ?�M; i?2 �mi?Q`Ƕb +QM+2`MbX h?2 rQ`bi
FBM/ Q7 ;2M`2 }+iBQM Bb #H�M/ �M/ 7Q`KmH�B+- #mi i?2 #2bi @ *?�M/H2`Ƕb MQB`- 7Q`
2t�KTH2 @ ~2b? i?2 7Q`KmH�B+ THQi Qmi rBi? B/2�b �M/ T`Q#H2Kb Dmbi #2vQM/ i?2
+�T�+Biv Q7 KQbi ;2M`2 }+iBQM iQ �//`2bbX lM7Q`imM�i2Hv- � ;2M`2 THQi +�M Q7i2M
#2 b?Q2?Q`M2/ QM iQ � biQ`v- ;BpBM; b?�T2 r?2`2 b?�T2 /Q2bMǶi 2tBbi @ i?Bb Bb i?2
T`Q#H2K rBi? h?2 S2`BT?2`�H �M/ @ iQ � H2bb2` 2ti2Mi @ a2p2M2p2bX :B#bQMǶb b2i
mT �M/ rQ`H/#mBH/BM; BM h?2 S2`BT?2`�H �`2- �b mbm�H- ;`2�i @ #Qi? i?2 rQ`H/ Q7
i?2 bim# Uir2Miv KBMmi2b BMiQ i?2 7mim`2 Q7 i?2 FBM/ Q7 TQQ` r?Bi2 HB#2`i�`B�M
QmiH�rb bQ 2M�KQ`2/ Q7 ho i?2b2 /�vbV �M/ i?2 TQbi@�TQ+�HvTiB+ GQM/QM BM
r?B+? i?2 bim# 2tBbib- �`2 `2�HHv r2HH@/`�rMX h?2`2 �`2 ;HBKTb2b Q7 7�b+BM�iBM;
Kvbi2`B2b BM i?Bb rQ`H/, r?�i FBM/ Q7 r�` 2M;2M/2`2/ i?2 +`2�iBQM Q7 ǳ?�TiB+Ǵ
bQH/B2`b\ >Qr r�b i?2 bim# b2`p2` UǳbQK2r?2`2 BM *?BM�ǴV /Bb+Qp2`2/\ q?�i Bb
i?2 M�im`2 Q7 i?2 bim#Ƕb `2�HBivX AMbi2�/ Q7 7QHHQrBM; mT QM i?2b2 B/2�b- T2`?�Tb
mbBM; � ;2M`2 THQi iQ 7`�K2 i?2K- :B#bQMǶb 7Q+mb Bb QM i?2 ;2M`2 THQi Bib2H7-
mbBM; i?2b2 B/2�b �b BM+B/2Mi�H ~�pQm`X h?2 T`Q#H2K Bb i?�i i?2 ;2M`2 THQi BbĘ
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� HBiiH2 H�K2X �M �o *Hm# `2pB2r2` r`Bi2b i?�i h?2 S2`BT?2`�H ǳ/2HBp2`b � `Qi2
MQB` T`Q+2/m`�HǴ- �M/ A i?BMF i?�i i?Bb rQmH/ #2 �HH `B;?i- B7 i?2 T`Q+2/m`�H iQQF
� #�+Fb2�i iQ i?2 [m2biBQMb- r?2M M2+2bb�`vX :B#bQM- �M/ T2`?�Tb i?Bb Bb i?2
`B;?i +�HH r?2M r`BiBM; ǳ+QKKQ/Biv }+iBQMǴ Bb +QM+2`M2/ �HKQbi 2t+HmbBp2Hv rBi?
/2HBp2`BM; ?Bb THQi rBi? i?2 `B;?i T�+BM;c i?2 BMi2`2biBM; [m2biBQMb- T`Q#H2Kb- �M/
Kvbi2`B2b Q7 i?2 rQ`H/ ?2 ?�b +`2�i2/ +QK2 b2+QM/ iQ i?�iX
6`QK i?2 T2`bT2+iBp2 Q7 � rQ`H/ T2`?�Tb +HQb2` iQ i?2 #`BM; Q7 Mm+H2�` r�` i?�M
�i �Mv iBK2 bBM+2 i?2 *QH/ q�`- rBi? i?2 �//2/ #QMmb Q7 �M BM+`2�bBM; `�i2 Q7
+HBK�i2 +?�M;2- TQ`i2M/BM; � +�i�+HvbBK r?B+? +QmH/ K�F2 Mm+H2�` r�` HQQF +Qxv-
QM2 Q7 i?2 KQbi 7�b+BM�iBM; ?BMib Bb i?2 #�M�HBiv Q7 i?2 D�+FTQi Ui?2 �TQ+�HvTb2
r?B+? HB2b #2ir22M i?2 rQ`H/ Q7 i?2 bim# �M/ i?2 /2TQTmH�i2/- M�MQ#Qi@+m`�i2/
7mim`2 GQM/QMVX Ai +H2�`Hv +�mb2b qBH7 bQK2 T�BM iQ `2+QmMi i?2 /2i�BHb Q7 i?2
D�+FTQi- #mi Bi ?�TT2Mb ǳQz +�K2`�Ǵ- �M/ 2p2`vi?BM; b22Kb iQ ?�p2 im`M2/
Qmi �HH `B;?i BM i?2 2M/X aQ i?2 D�+FTQi Bb #Qi? �M �TQ+�HvTb2 �M/Ę r2HH- Dmbi
bQK2i?BM; i?�i ?�TT2M2/X *HBK�i2 +?�M;2 ?�/ bQK2i?BM; iQ /Q rBi? Bi- #mi
K�BMHv r?�i Bi bTm``2/ r�b � r2H+QK2 U�M/ Qp2`/m2V /2TQTmH�iBQM Q7 i?2 2�`i?
�M/ i?2 bTm` ?mK�MBiv M22/2/ iQ /2p2HQT i?2 i2+?MQHQ;B2b i?�i rQmH/ K�F2
TQbi@b+�`+Biv � `2�HBiv- 2p2M B7 BiǶb � FH2TiQ+`�iB+ TQbi@b+�`+BivX h?Bb K�v bQmM/
+vMB+�H- #mi @ #�` i?2 K2+?�MB+b Q7 i?2 MQB` THQi @ BiǶb �+im�HHv T`2iiv i2+?MQ@
miQTB�MX A +�MǶi 2p2M `2K2K2#2` i?2 K�;m{M Q7 i?2 MQB` THQi- #mi M22/H2bb iQ
b�v Bi �HH 7�HHb � #Bi ~�i r?2M M�MQ#Qib +�M +`2�i2 �Mvi?BM; vQm M22/X
h2+?MQ@miQTB�MBbK Bb bQK2i?BM; :B#bQM ?�b BM +QKKQM rBi? ai2T?2MbQM-
i?Qm;? ai2T?2MbQMǶb i2M/b iQ #2 mM�HHQv2/ #v �Mv MB;?iK�`2b bm+? �b :B#bQM
+�M BK�;BM2X 6mHH /Bb+HQbm`2, AǶp2 QMHv `2�/ ?�H7 Q7 ZmB+FbBHp2`- ?�H7 Q7 *`vTiQ@
MQKB+QM UKmHiBTH2 iBK2bV- �M/ �M�i?2KX *`vTiQMQKB+QM- rBi? Bib TB+�`2b[m2
;HQ#2i`QiiBM;- �M/ Bib .B+F2MbB�M iQM2 H2�p2b K2 +QH/ @ A i?BMF vQm ?�p2 iQ #2
KQ`2 �#bQ`#2/ #v i?2 i2+?MB+�H B/2�b i?�M �K iQ `2�HHv bBMF BMiQ BiX ZmB+FbBHp2`
AǶp2 7QmM/ BMi2`2biBM;- #mi BiǶb � /2Mb2 `2�/X �M�i?2K A `2�HHv HBF2/- i?Qm;? A
72Hi H2i /QrM #v i?2 2M/BM;X ai2T?2MbQM- HBF2 :B#bQM- b22Kb iQ 722H i?�i ?Bb
MQp2Hb `2[mB`2 bQK2 FBM/ Q7 ;2M`2 THQi iQ ;Bp2 i?2K b?�T2 Q` T�+BM;- #mi mMHBF2
:B#bQM- ?2 i2M/b iQ bT`BM; i?2 ;2M`2 THQi �i i?2 2M/- T2`?�Tb iQ K�F2 mT 7Q`
� 7�BHm`2 Q7 BK�;BM�iBQM Q` i2+?MB[m2 �7i2` K�BMi�BMBM; i2MbBQM �M/ biQ`v 7Q`
eyyY T�;2bX
aQ H2iǶb ;2i i?2 K�BM T`Q#H2K Qmi Q7 i?2 r�vX h?2 }`bi irQ@i?B`/b Q7 a2p2M2p2b
�`2 b2i QM 2�`i? �M/ QM Ur?�i #2+QK2b Q7V i?2 BMi2`M�iBQM�H bT�+2 bi�iBQM �7i2`
bQK2i?BM; /2bi`Qv2b i?2 KQQMX � L2BH .2;`�bb2 hvbQM bi�M/BM T`2/B+ib i?�i
i?2 H27iQp2` +?mMFb Q7 i?2 KQQM rBHH bQQM ;`BM/ i?2Kb2Hp2b /QrM BMiQ TB2+2b
iQQ bK�HH iQ `2K�BM BM Q`#Bi- �M/ rBHH +QK2 +`�b?BM; /QrM QM 2�`i? BM � }2`v
�TQ+�HvTb2X h?2 }`bi eyy T�;2b Q7 a2p2M2p2b Bb #�bB+�HHv Dmbi � ;`BTTBM; rQ`FBM;
Qmi Q7 i?2 +QMb2[m2M+2b Q7 i?2 /2bi`m+iBQM Q7 i?2 KQQMX �M/ BiǶb ;`2�iX Ai +QmH/
HQb2 � ?mM/`2/ T�;2b Q` bQ T`Q#�#Hv- r?B+? rQmH/ iB;?i2M i?BM;b mT- #mi BiǶb
bQ /2i�BH2/ �M/ i?2 B/2�b bQ i?Q`Qm;?Hv rQ`F2/ i?`Qm;?- i?�i BiǶb p2`v ;`BTTBM;X
ai2T?2MbQM- HBF2 :B#bQM- BbMǶi �b ;QQ/ QM T2QTH2 �b ?2 Bb QM B/2�b- #mi vQmǶ`2
`2�/BM; #Qi? Q7 i?2K 7Q` i?2 B/2�b- K�BMHv- bQ i?�iǶb ;QQ/ 2MQm;?X h?2 i?B`/
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T�`i Q7 a2p2M2p2b DmKTb ǳ}p2 i?Qmb�M/ v2�`bǴ H�i2`- r?2M i?2 #QK#�`/K2Mi
Q7 i?2 2�`i? ?�b +2�b2/- �M/ i?2 bm`pBpQ`b Q7 i?2 ?mK�M `�+2 ?�p2 `2b22/2/
i?2 TH�M2i rBi? r�i2` 7`QK +QK2ib- ~Q`� �M/ 7�mM� 7`QK i?2 .L� biQ`2/ QM
i?2 bT�+2 bi�iBQM r?2M i?2 >�`/ _�BM #2;�MX A /B/MǶi }M/ i?2 DmKT Q7 }p2
i?Qmb�M/ v2�`b T�`iB+mH�`Hv D�``BM; @ BiǶb b+B2M+2 }+iBQM- AǶK PE rBi? BiX h?2
rQ`H/ Q7 }p2 i?Qmb�M/ v2�`b ?2M+2 Bb @ �b mbm�HHv @ 7�b+BM�iBM; �M/ /`�rM rBi?
�M BKK2Mb2 �KQmMi Q7 i2+?MB+�H /2i�BH Ui?Bb b2+iBQM iQQ +QmH/ T`Q#�#Hv bi�M/ iQ
HQb2 �#Qmi � ?mM/`2/ T�;2bVX q?�i #Qi?2`b K2 KQ`2 Bb i?2 DmKT 7`QK `2�HBbiB+-
ǳir2Miv KBMmi2b BMiQ i?2 7mim`2Ǵ bT2+mH�iBp2 }+iBQM- iQ i?2 FBM/ Q7 KBHBi�`Bx2/
J�`p2H *QKB+b b+B2M+2 }+iBQM i?�i @ A �bbmK2 @ ai2T?2MbQM 72Hi ?2 M22/2/ 2Bi?2`
iQ �ii`�+i i?2 7�M#Qvb- ;Bp2 i?2 #QQF �M 2M/BM;- K�BMi�BM i?2 T�+2 BM i?2 Ukyy
T�;2V bT`BM; iQ i?2 2M/- Q` �HH Q7 i?2 �#Qp2X h?2 biQ`v BM T�`i i?`22 r�b �/2[m�i2-
i?2 /2i�BHb Q7 i?2 7mim`2 rQ`H/ r2`2 7�b+BM�iBM;- �M/ /2�Hi rBi? i?2 +QMb2[m2M+2b
Q7 /2+BbBQMb K�/2 #v i?2 bm`pBpQ`b i?Qmb�M/ Q7 v2�`b �;Q- �M/ BMi`Q/m+2/ irBbib
iQ i?2 M�``�iBp2 i?�i- A i?BMF- rQmH/ ?�p2 #22M ;QQ/ 2MQm;? 7Q` �- b�v- 8y@ iQ
Ryy@T�;2 2TBHQ;m2 iQ i?2 K�BM biQ`vX �b Bi r�b- i?2 b?QQi@2K@mT 2H2K2Mib Q7 i?2
H�bi i?B`/ r2`2 D�``BM;X
1p2M rBi?Qmi �M 2TBHQ;m2 @ �M/ T2`?�Tb i?Bb Bb r?2`2 � +mii?`Q�i 2/BiQ` rQmH/
?�p2 #22M � #2M2}i @ i?2 }`bi irQ i?B`/b Q7 a2p2M2p2b �`2 7�Mi�biB+X A i?BMF i?2
MQp2H +QmH/ ?�p2 2M/2/ rBi? i?2 +QmM+BH Q7 i?2 a2p2M 1p2b �M/ Bi rQmH/ ?�p2
#22M � rQM/2`7mHHv �K#B;mQmb 2M/BM; iQ � biQ`v �HH �#Qmi KBMBKBxBM; �K#B;mBivX
S2`?�Tb b2+iBQM i?`22 +QmH/ ?�p2 #22M � bi�M/�HQM2 MQp2H- b2i BM i?2 a2p2M2p2b
7mim`2X
ai2T?2MbQM b22Kb iQ r`Bi2 irQ FBM/b Q7 #QQFb, TB+�`2b[m2 i2+?MQ@i?`BHH2`b
U*`vTiQMQKB+QM- _1�J.1V �M/ b2i@2K@mT@FMQ+F@2K@/QrM bT2+mH�iBp2 }+iBQM
U�M�i?2K- a2p2M2p2bVX A Km+? T`272`- A i?BMF- i?2 b2+QM/ FBM/- #mi BM #Qi?
�M�i?2K �M/ a2p2M2p2b- BiǶb �b B7 ai2T?2MbQM ?�bMǶi i`mbi2/ ?BKb2H7 iQ 2M/ i?2
MQp2Hb rBi?Qmi � H2�T 7`QK bT2+mH�iBp2 }+iBQM iQ ;2M`2 }+iBQMc T2`?�Tb i?Bb-
iQQ- HB2b �i i?2 ?2�`i Q7 :B#bQMǶb `2HB�M+2 QM ;2M`2X AiǶb BMi2`2biBM; iQ +QKT�`2
i?2K #Qi? rBi?- b�v- S?BHBT E .B+F- r?Q KBM2/ i?2 b�K2 �`2� UbT2+mH�iBp2
}+iBQMV BM � +QKTH2i2Hv /Bz2`2Mi r�vX
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AMi2HH2+im�Hb- G�#Qm`- �M/ i?2 �Mi?`QTQ+2M2

kyRd@y9@ky

Jv T`QTQb�H ?�/ #22M bm#KBii2/ H�bi v2�` �M/ A ?�/ #22M TH�MMBM; iQ �ii2M/
i?2 mT+QKBM; GB#`�`B2b- �`+?Bp2b- �M/ i?2 �Mi?`QTQ+2M2 *QHHQ[mBmK ?Qbi2/ BM
L2r uQ`F #v GBirBM "QQFb- #mi /m2 iQ i?2 mM2i?B+�H i`�p2H #�M BKTH2K2Mi2/
bBM+2 i?2M #v i?2 la :Qp2`MK2Mi- A ?�p2 /2+B/2/ MQi iQ i`�p2H iQ i?2 la 7Q`
i?2 iBK2 #2BM; �M/ A rBi?/`2r 7`QK i?2 +QHHQ[mBmKX
A ?�/- ?Qr2p2`- /QM2 � 7�B` �KQmMi Q7 rQ`F QM � /`�7i Q7 � T�T2` HQQFBM; �i
p�`BQmb J�`tBbi bi`�M/b Q7 2+QHQ;B+�H i?BMFBM;- �M/ A i?Qm;?i i?�i i?2`2 r�b
2MQm;? i?2`2 iQ b?�`2 QM i?Bb #HQ;X A /QMǶi ?�p2 TH�Mb iQ }MBb? �M/ TQHBb? mT
i?Bb T�T2`- bQ Bi KB;?i �b r2HH ;Q Qmi BMiQ i?2 rQ`H/X J�v#2 Bi rBHH #2 Q7 mb2 Q`
BMi2`2bi iQ bQK2X
AMi2HH2+im�Hb- G�#Qm`- �M/ i?2 �Mi?`QTQ+2M2 UT/7V
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oA G2MBM- ǵG27i@qBM;Ƕ *QKKmMBbK- �M BM7�MiBH2
/BbQ`/2`X

kyRd@y9@kj

oXAX G2MBM- ǵG27i@qBM;Ƕ *QKKmMBbK- �M BM7�MiBH2 /BbQ`/2` UJQb+Qr, LQpQbiB
S`2bb �;2M+v- RNdyVX P`B;BM�HHv Tm#HBb?2/ BM RNkyX
AM ?Bb ǳaim/v QM i?2 lMBiv Q7 (G2MBMǶb) h?Qm;?iǴ Q7 RNk9- :2Q`; GmF�+b �`;m2/
i?�i i?2 ǳ+Q`2 Q7 G2MBMǶb i?Qm;?iǴ r�b i?2 �+im�HBiv Q7 i?2 T`QH2i�`B�M `2pQHmiBQMX
q?2M A }`bi `2�/ i?Bb- A r�b mM+H2�` �b iQ r?�i i?�i �+im�HHv K2�Mi- #mi ?�pBM;
}M�HHv `2�/ G2MBMǶb +QMi`B#miBQM iQ BMi2`M�iBQM�H +QKKmMBbi TQH2KB+b- A i?BMF
A }M�HHv ;2i BiX LQi QMHv i?�i- #mi A i?BMF Bi T`QpB/2b � i?`2�/ Q7 +QMiBMmBiv
i?`Qm;?Qmi G2MBMǶb +�`22` U2X;X BM q?�i Bb iQ #2 .QM2 URNykV �M/ h?2 ai�i2 �M/
_2pQHmiBQM URNRdVVc r?2M vQm mM/2`bi�M/ r?�i GmF�+b K2�Mb #v ǳi?2 �+im�HBiv
Q7 i?2 `2pQHmiBQMǴ- � HQi Q7 G2MBMǶb i?2Q`v �M/ T`�+iB+2 7�HHb BMiQ TH�+2X
ǵG27i qBM;Ƕ *QKKmMBbK Bb- Qbi2MbB#Hv- �M �ii2KTi #v G2MBM iQ B/2MiB7v �M/ /2@
b+`B#2 i?2 H2bbQMb Q7 i?2 _mbbB�M `2pQHmiBQM i?�i �`2 �TTHB+�#H2 iQ Qi?2` +QmMi`B2b
BM i?2 +QMi2ti Q7 RNkyX h?Bb +QMi2ti BM+Hm/2b i?2 `Bb2 Q7 7�b+BbK �M/ i?2 +QKKm@
MBbi `2bTQMb2 iQ i?�i i?`2�i- +QMi`QHH2/ T`BK�`BHv i?`Qm;? i?2 *QKBMi2`M- #mi Bi
�HbQ BM+Hm/2b i?2 �+iBpBiB2b �M/ T`Q;`�KK2b Q7 +QKKmMBbib �M/ bQ+B�HBbib BM �HH
i?2 +QmMi`B2b Q7 1m`QT2- T`B+2Hv #2+�mb2 G2MBM 72Hi i?�i T`QH2i�`B�M `2pQHmiBQM
r�b MQi QMHv QM i?2 �;2M/� BM i?Qb2 +QmMi`B2b- #mi #2+�mb2 i?2 `2pQHmiBQM ?�/-
BM `2�HBiv- �H`2�/v #2;mMX q2 FMQr MQr- rBi? ?BbiQ`B+�H ?BM/bB;?i- i?�i G2MBM
r�b r`QM; �#Qmi i?Bb- #mi Bi b22Kb +H2�` i?�i i?Bb r�b MQi T`QT�;�M/�- i?�i
G2MBM `2�HHv #2HB2p2/ i?2 `2pQHmiBQM iQ #2 BKKBM2Mi- �M/ i?�i ?2 r�b K�FBM; �
;QQ/@7�Bi? +QMi`B#miBQM iQ i?2 bm++2bb Q7 i?2 BMi2`M�iBQM�H `2pQHmiBQMX

G2MBM �Hr�vb b�r i?2 T`Q#H2Kb Q7 ?Bb �;2 �b � r?QH2, i?2 QMb2i Q7
i?2 H�bi T?�b2 Q7 +�TBi�HBbK �M/ i?2 TQbbB#BHBiB2b Q7 im`MBM; i?2 MQr
BM2pBi�#H2 }M�H bi`m;;H2 #2ir22M #Qm`;2QBb �M/ T`QH2i�`B�i BM 7�pQ`
Q7 i?2 T`QH2i�`B�i @ Q7 ?mK�M b�Hp�iBQMX UGmF�+b- G2MBM- TX RRVX

q?2M vQm `2�/ G2MBMǶb rQ`F �b �+iBp2 BMi2`p2MiBQMb BM r?�i ?2 b�r �b �M QM@
;QBM; T`Q+2bb Q7 `2pQHmiBQM�`v Q`;�MBx�iBQM �M/ �+iBpBiv- Bi K�F2b Bi 2�bB2` iQ
mM/2`bi�M/ i?2 T`Q+2bb Q7 ?Bb i?Qm;?i- BM+Hm/BM; i?2 ivTB+�H +`BiB+BbKb Q7 p�+BH@
H�iBQM Q` QTTQ`imMBbK- mbm�HHv H2p2H2/ �;�BMbi ?BKX �b ?2 bi�i2b rBi? ?Bb mbm�H
7Q`+2 BM ǵG27i qBM;Ƕ *QKKmMBbK- i?2`2Ƕb MQ TQBMi BM +QKBM; mT rBi? `B;B/- �#@
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bi`�+i `mH2b Q7 TQHBiB+�H �+iBpBivc TQHBiB+b �M/ ?BbiQ`v �`2 iQQ +QKTHB+�i2/ 7Q`
i?�iX

hQ `2D2+i +QKT`QKBb2b ǵQM T`BM+BTH2Ƕ- iQ `2D2+i i?2 T2`KBbbB#BHBiv Q7
+QKT`QKBb2b BM ;2M2`�H- MQ K�ii2` Q7 r?�i FBM/- Bb +?BH/Bb?M2bb-
r?B+? Bi Bb /B{+mHi 2p2M iQ +QMbB/2` b2`BQmbHvX � TQHBiB+�H H2�/2` r?Q
/2bB`2b iQ #2 mb27mH iQ i?2 `2pQHmiBQM�`v T`QH2i�`B�i Kmbi #2 �#H2 iQ
/BbiBM;?mBb? +QM+`2i2 +�b2b Q7 +QKT`QKBb2b i?�i �`2 BM2t+mb�#H2 �M/
�`2 �M 2tT`2bbBQM Q7 QTTQ`imMBbK �M/ i`2�+?2`vX

G2MBM Bb �`;mBM; �;�BMbi i?2 ǳH27i rBM;Ǵ b2;K2Mib Q7 p�`BQmb *QKKmMBbi S�`iB2b
r?Q �`;m2 i?�i i?2B` T�`iB2b b?QmH/ MQi T�`iB+BT�i2 BM #Qm`;2QBb T�`HB�K2Mib
UBX2X bi�M/ 7Q` 2H2+iBQM- b22F b2�ibV Q` rQ`F rBi?BM `2�+iBQM�`v #Qm`;2QBb i`�/2
mMBQMbX 6Q` G2MBM- *QKKmMBbi S�`iB2b ǳKmbi �#bQHmi2Hv rQ`F r?2`2p2` i?2
K�bb2b �`2 iQ #2 7QmM/ǴX

hQ `27mb2 iQ rQ`F BM i?2 `2�+iBQM�`v i`�/2 mMBQMb K2�Mb H2�pBM; i?2
BMbm{+B2MiHv /2p2HQT2/ Q` #�+Fr�`/ K�bb2b Q7 rQ`F2`b mM/2` i?2 BM@
~m2M+2 Q7 i?2 `2�+iBQM�`v H2�/2`b- i?2 �;2Mib Q7 i?2 #Qm`;2QBbB2- i?2
H�#Qm` �`BbiQ+`�ib- Q` ǵrQ`F2`b r?Q ?�p2 #2+QK2 +QKTH2i2Hv #Qm`@
;2QBbǶX UTX 98V

Ai b22Kb iQ K2 i?�i G2MBMǶb pB2r Q7 T�`HB�K2Mib Bb @ bBKBH�` iQ J�`tǶb @ #�b2/
QM i?2B` `2H�iBp2 MQp2Hiv �M/ i?2 7�+i i?�i- BM i?2B` `2bT2+iBp2 +QmMi`B2b �i i?2B`
`2bT2+iBp2 iBK2b- i?2 #Qm`;2QBbB2 ?�/ MQi v2i H2�`M2/ iQ K�F2 T�`HB�K2Mib iQQHb
Q7 +H�bb QTT`2bbBQM- iQi�HHv /QKBM�i2/ #Qi? H2;�HHv �M/ B/2QHQ;B+�HHv #v +�TBi�HX
AM h?2 ai�i2 �M/ _2pQHmiBQM- G2MBM +�HHb i?2 bi�i2 � bT2+B�H BMbiBimiBQM 7Q` i?2
bmTT`2bbBQM Q7 QM2 +H�bb #v �MQi?2`X "mi Bi b22Kb +H2�` i?�i ?2 /BbiBM;mBb?2b
T�`HB�K2Mib 7`QK i?2 bi�i2- Dmbi �b ?2 /BbiBM;mBb?2b TQHBiB+�H T�`iB2b 7`QK T�`@
HB�K2MibX h?2b2 /BbiBM+iBQMb r2`2- A �bbmK2- p�HB/ QM2b BM 1m`QT2 Q7 i?2 R38yb
UJ�`tV �M/ _mbbB� Q7 RNy8@RNky- #mi iQ Kv KBM/- i?2b2 /BbiBM+iBQMb ?�p2 @ Qp2`
i?2 +Qm`b2 Q7 i?2 ir2MiB2i? +2Mim`v �M/ BMiQ i?2 ir2Miv@}`bi @ +2�b2/ iQ ?�p2
�Mv p�HB/BivX h?2 +QKT`QKBb2b @ #Qi? }M�M+B�H �M/ B/2QHQ;B+�H @ `2[mB`2/ 7Q`
�Mv T�`iv iQ bi�M/ 7Q` T�`HB�K2Mi BM LQ`i? �K2`B+� �`2 bm+? �b iQ Q#HBi2`�i2
�Mv H27i rBM; T`Q;`2bbBpBbK U�b rBiM2bb i?2 bQ``v bi�i2 Q7 iQ/�vǶb L.SVc �M/ T�`@
HB�K2Mi ?�b #2+QK2 �M BMbiBimiBQM Q7 B/2QHQ;B+�H QTT`2bbBQM UQM2 Q7 �Hi?mbb2`Ƕb
A/2QHQ;B+�H ai�i2 �TT�`�imb2bV- r?BH2 i?2 MQM@T�`HB�K2Mi�`v bi�i2 Ur?�i r2 +�HH
ǳi?2 ;Qp2`MK2MiǴV ?�M/H2b �+im�H T?vbB+�H QTT`2bbBQM �M/ +Q2`+BQMX �b bQK2@
QM2 r?Q #2HB2p2b i?�i �Mv H27i@rBM; TQHBiB+�H T�`iv rQ`i? i?2 M�K2 b?QmH/ ?�p2
MQi?BM; iQ /Q rBi? #Qm`;2QBb T�`HB�K2Mib- AǶK QM2 Q7 i?Qb2 rBi? �M ǳBM7�MiBH2
/BbQ`/2`Ǵ- HBF2 +?B+F2M TQt- i?�i G2MBM �ii�+Fb BM ?Bb T�KT?H2iX *?B+F2M TQt
BbMǶi T�`iB+mH�`Hv /�M;2`Qmb- �M/ Bb bQK2i?BM; r2 �HH ?�p2 iQ ;Q i?`Qm;?c G2MBM
#2HB2p2b i?2 H27i@rBM; QTTQbBiBQM rBHH ;`Qr Qmi Q7 BiX
PM i?2 Qi?2` ?�M/- LQ`i? �K2`B+� BM i?2 kRbi +2Mim`v Bb p2`v /Bz2`2Mi 7`QK
_mbbB� �M/ 1m`QT2 Ryy v2�`b �;QX Pm` TQHBiB+�H T�`iB2b �`2 MQi r?2i?2` i?2
K�bb2b +�M #2 7QmM/- �b HQr2` �M/ HQr2` pQi2` im`MQmi �M/ T�`iv K2K#2`b?BTb
b?QrX Ai Bb � r�bi2 Q7 iBK2 iQ T�`iB+BT�i2 BM �Mv Q7 i?2 #Qm`;2QBb T�`iB2b- Dmbi
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�b Bi Bb � r�bi2 Q7 iBK2 iQ pQi2 7Q` i?2Kc BM/22/- pQiBM; bBKTHv H2M/b � p2M22` Q7
H2;BiBK�+v iQ �M BMbiBimiBQM Q7 QTT`2bbBQM �M/ T`QT�;�M/�X AǶK bmbTB+BQmb iQQ
Q7 KQp2K2MiBbK UHBF2 L�QKB EH2BMǶb G2�T J�MB72biQ KQp2K2MiV- �M/ i?2 QMHv
T�`iv r?B+? b22Kb iQ ?�p2 �Mvi?BM; `�/B+�H iQ b�v Bb i?2 J�QBbi _2pQHmiBQM�`v
*QKKmMBbi S�`iv US*_@_*SVX "mi- i?Bb ?�b � HQi iQ /Q rBi? i?2 7�+i i?�i r2
�`2 MQi 2tT2`B2M+BM; ǳi?2 �+im�HBiv Q7 i?2 `2pQHmiBQMǴX A7 �Mvi?BM;- Qm` bBim�iBQM
Bb +HQb2` iQ i?2 _mbbB� Q7 G2MBMǶb vQmi?- r?2M mb27mH TQHBiB+�H �+iBpBiv r�b QMHv
TQbbB#H2 rBi?BM i?2 bim/v +B`+H2b bm+? �b i?2 QM2 .QbiQv2pbFv #2HQM;2/ iQ- �M/
7Q` r?B+? ?2 r�b 2tBH2/ iQ aB#2`B�X h?Bb ǳ+B`+H2 Q`;�MBx�iBQMǴ UF`mx?FQpb?+?BM�V
r�b Q++mTB2/ T`BK�`BHv rBi? 2/m+�iBQM �M/ T`QT�;�M/�- Q7 i`vBM; iQ 2tTQb2
i?2 #�`#�`Biv Q7 +�TBi�HBbK �M/ i?2 #Qm`;2QBb bi�i2 Ui?2 FBM/b Q7 i?BM;b r2
MQr i2M/ iQ +�HH bQ+B�H DmbiB+2VX S`QT�;�M/� �M/ 2/m+�iBQM 2tBbi2/ �HQM;bB/2
2+QMQKB+ �+iBpBbK UBX2X H�#Qm` mMBQM �+iBpBivVX 1p2Mim�HHv- TQHBiB+�H �+iBpBiv
K�im`2/ H2�/BM; iQ KQ`2 `B;Q`Qmb �+iBpBbK Uǳ�;Bi�iBQMǴV �M/ 2p2Mim�HHv TQHiB+�H
Q`;�MBxBM; rBi? � pB2r iQ 7QK2MiBM; `2pQHmiBQMX q2 +�MǶi b22 i?�i 7�` �?2�/-
Q#pBQmbHv- #mi Qm` T`QT�;�M/�- Qm` 2/m+�iBQM- Kmbi `2~2+i i?2 TQi2MiB�H 7Q`
�MQi?2` T2`BQ/ @ ?QT27mHHv +QKBM; bQQM2` `�i?2` i?�M H�i2` @ Q7 ǳi?2 �+im�HBiv
Q7 i?2 `2pQHmiBQMǴX

kyRd Bb Q#pBQmbHv � ;`2�i iBK2 iQ #2 `2�/BM; G2MBM �M/ Qi?2` i?2Q`Bbib Q7 i?2
_mbbB�M _2pQHmiBQM iQ b22 r?�i `2K�BMb p�HB/ 7Q` mb Q7 i?2B` 2tT2`B2M+2X G2MBMǶb
rQ`Fb �`2 b?Q`i- #mi @ #2+�mb2 i?2v r2`2 r`Bii2M 7Q` BKK2/B�i2 TQHBiB+�H Tm`@
TQb2b @ i?2v +�M #2 � #Bi /2Mb2 �M/ BKT2M2i`�#H2- 7mHH Q7 7Q`;Qii2M M�K2b �M/
bmT2`b2/2/ TQH2KB+bX "mi i?2`2 Bb � r2�Hi? iQ #2 7QmM/ i?2`2 @ �M/ BM h`QibFv
iQQ @ i?�i Qm;?i iQ `BM; i`m2 iQ �MvQM2 rQ`FBM; QM i?2 H27i BM *�M�/�- Ryy
v2�`b �7i2` i?2 Qp2`i?`Qr Q7 i?2 #Qm`;2QBb bi�i2 BM _mbbB�X q?�i ?�TT2M2/ BM
_mbbB� �7i2` i?2 /2�i? Q7 G2MBM Bb �M �`;mK2Mi MQi rQ`i? ;2iiBM; BMiQ ?2`2- #mi
Bi b?QmH/ MQi /2i`�+i 7`QK i?2 ?BbiQ`B+�H �M/ TQHBiB+�H p�Hm2 Q7 i?2 TQTmH�` `BbBM;
i?�i Tmi i?2 "QHb?2pBFb BM TQr2`X
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G2MBM- :`�Kb+B- �M/ ǳh?2 �K2`B+�MbǴ

kyRd@y9@kd

LQi2, bTQBH2`b 7Q` byR2y9
h?2 �K2`B+�Mb- 7Q` �MvQM2 r?Q /Q2bMǶi FMQr- Bb � ho b?Qr i?�i bi�`i2/ BM kyRj-
7QHHQrBM; i?2 HBp2b Q7 irQ aQpB2i bH22T2` �;2MibB BM i?2 2�`Hv RN3yb- � ?mb#�M/
�M/ rB72 i2�K r?Q ?�p2 #22M QT2`�iBM; BM i?2 la bBM+2 RNejX h?2 b?Qr r�b
BMbTB`2/ #v i?2 mM+Qp2`BM; �M/ `2T�i`B�iBQM Q7 � _mbbB�M bH22T2` bTv `BM; BM i?2
la BM kyRyX h?2 b?Qr K�F2b � HQi Q7 mb2 Q7 �+im�H TQHBiB+�H �M/ bi`�i2;B+ 2p2Mib
i?�i iQQF TH�+2 BM i?2 2�`Hv RN3yb- MQi�#Hv i?2 ai�` q�`b /272Mb2 T`Q;`�KK2X
AM b2�bQM R- 2TBbQ/2 9- >BMFH2vǶb �bb�bbBM�iBQM �ii2KTi QM _2�;�M i�F2 TH�+2-
i?`QrBM; i?2 bH22T2`b- i?2B` ?�M/H2`b BM i?2 aQpB2i 2K#�bbv- �M/ i?2 6"A +QmMi2`@
2bTBQM�;2 �;2Mib- BMiQ � iBxxvX Ai #2+QK2b +H2�` i?�i i?2 aQpB2ib- ?2�`BM; �
bi�i2K2Mi #v a2+`2i�`v Q7 ai�i2 �H2t�M/2` >�B; i?�i ?2 r�b ǳBM +QMi`QH ?2`2Ǵ
UBM i?2 q?Bi2 >Qmb2V- �bbmK2/ i?�i i?2 �bb�bbBM�iBQM �ii2KTi r�b T�`i Q7 �M
�ii2KTi2/ +QmT- bQK2i?BM; i?2 H2�/ 6"A �;2Mi }M/b `B/B+mHQmbX >2 b�vb iQ i?2
KQH2 ?2 ?�b TH�Mi2/ BM i?2 aQpB2i 2K#�bbv i?�i i?�iǶb MQi ?Qr Bi rQ`Fb BM i?2
laX
_�xKB; E2m+?2v�M- BM ?Bb bm`p2v Q7 ǳ+`BiB+�H i?2Q`vǴ- �`;m2b i?�i /Bz2`2Mi
bi`�M/b Q7 J�`tBbK �`2 K�`F2/ #v /Bz2`2Mi pB2rb TQbBiBQMb QM i?2 [m2biBQM
Q7 TQr2`X S`BQ` iQ 6Qm+�mHiǶb /Bzmb2 KQ/2H Q7 TQr2`- irQ Q7 i?2 KQbi BM~m2MiB�H
mM/2`bi�M/BM;b Q7 TQr2` +QK2 7`QK G2MBM �M/ :`�Kb+BX 6Q` G2MBM- i?2 +QM[m2bi
Q7 bi�i2 TQr2` r�b i?2 7mM/K2Mi�H KQK2Mi BM i?2 T`QH2i�`B�M `2pQHmiBQMc i?2 BK@
TQbBiBQM Q7 i?2 /B+i�iQ`b?BT Q7 i?2 T`QH2i�`B�i rQmH/ #Qi? BM�m;m`�i2 i?2 bQ+B�H
`2pQHmiBQM- �M/ i?2 T`Q+2bb Q7 i?2 ǳrBi?2`BM; �r�vǴ Q7 i?2 bi�i2 U+7X h?2 ai�i2
�M/ _2pQHmiBQM- RNR3VX E2m+?2v�M �b+`B#2b i?Bb 7Q+mb QM i?2 +�Tim`2 Q7 bi�i2
TQr2` iQ i?2 7�+i i?�i �miQ+`�iB+ _mbbB� ?�/ �M 2ti`2K2Hv H�`;2 �M/ TQr2`7mH
bi�i2 �M/ �M �HKQbi MQM@2tBbi2Mi +BpBH bQ+B2ivX
AM q2bi2`M 1m`QT2- QM i?2 Qi?2` ?�M/- +BpBH bQ+B2iv r�b Km+? KQ`2 `Q#mbiX AM
i?2 T`BbQM MQi2#QQFb- :`�Kb+B r`Qi2 i?�i

AM _mbbB� i?2 ai�i2 r�b 2p2`vi?BM;- +BpBH bQ+B2iv r�b T`BKQ`/B�H �M/
;2H�iBMQmbc BM i?2 q2bi- i?2`2 r�b � T`QT2` `2H�iBQM #2ir22M ai�i2
�M/ +BpBH bQ+B2iv- �M/ r?2M i?2 ai�i2 i`2K#H2/- � bim`/v bi`m+im`2
Q7 +BpBH bQ+B2iv r�b �i QM+2 `2p2�H2/X UZmQi2/ BM E2m+?2v�M- TX 9yVX
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E2m+?2v�M �//b i?�i i?Bb TQbBiBQM ǳT`2bmTTQb2b i?�i BM i?2 q2bi � ǵr�` Q7
KQp2K2MiǶ Bb BMbm{+B2Mi QM Bib QrM 7Q` i?2 Qp2`i?`Qr Q7 i?2 bQ+BQ@TQHBiB+�H
Q`/2`ǴX U9yVX Ai Bb T`2+Bb2Hv i?Bb KBbmM/2`bi�M/BM; Q7 i?2 aQpB2i pB2r Q7 Ubi�i2V
TQr2` �M/ i?2 �K2`B+�M i?�i HB2b �i i?2 ?2�`i Q7 i?2 2TBbQ/2X
�i QM2 TQBMi- S?BHBT- i?2 bH22T2`@?mb#�M/- �`;m2b i?�i i?2 TQbBiBp2 M2rb +QKBM;
Qmi Q7 i?2 q?Bi2 >Qmb2 Ui?�i _2�;�M r�b �HBp2 �M/ HBF2Hv iQ bm`pBp2V b?QmH/
#2 /Bbi`mbi2/ ;Bp2M i?�i r?2M i?2 H�bi irQ aQpB2i H2�/2`b /B2/ UT`2bmK�#Hv
�M/`QTQp �M/ *?2`M2MFQV- M2rb Q7 i?2B` /2�i?b r�b bmTT`2bb2/ 7Q` b2p2`�H /�vbX
h?Bb BM/B+�i2b � bQHB/ mM/2`bi�M/BM; QM i?2 T�`i Q7 i?2 r`Bi2`b Q7 i?Bb /Bz2`2M+2
#2ir22M aQpB2i �M/ �K2`B+�M TQHBiB+�H HB72X
>Qr2p2`- Bi `�Bb2b i?2 [m2biBQM Q7 2t�+iHv ?Qr i`m2 i?Bb mM/2`bi�M/BM; Q7 aQpB2i
TQHBiB+b �M/ +BpBH HB72 �+im�HHv BbX AiǶb i`m2 i?�i bi�i2 TQr2` ?�b TH�v2/ � BMi2;`�H
`QH2 BM i?2 laa_ �M/ _mbbB� U#Qi? #27Q`2 �M/ �7i2` i?2 `2pQHmiBQMV @ �miQ+`�+v
im`M2/ BMiQ i?2 TQr2`7mH aQpB2i #m`2�m+`�+v- �M/ i?2M �;�BM BMiQ i?2 KQMQHBi?B+
+�TBi�HBbi bi�i2 mM/2` SmiBM @ �M/ i?Bb H2/ iQ �M BMi2`T`2i�iBQM Q7 aQpB2i HB72 �b
iQi�HBi�`B�MX "mi �b G2MBM �M/ :`�Kb+B mM/2`biQQ/- bQ+B2iv Bb M2p2` ?QKQ;2@
M2Qmb- �M/ MQ �KQmMi Q7 +QMi`QH +�M #2 2t2`+Bb2/ iQi�HHvX Cmbi �b i?2 la ?�/
U�M/ ?�bV Bib `2bBbi2`b @ MQr- T2`?�Tb- KQ`2 i?�M 2p2` @ bQ i?2 laa_ ?�/ Bib
/BbbB/2MibX "mi 2p2M #2bB/2b `2bBbi2`b �M/ /BbbB/2Mib- i?2`2 �`2 �Hr�vb Q`/BM�`v
T2QTH2 ;QBM; �#Qmi i?2B` Q`/BM�`v HBp2b @ i?�i Bb- +BpBH bQ+B2ivX h?2 bBim�iBQM Q7
iQi�H 72�` �M/ T�`�MQB� /2b+`B#2/ #v- b�v- aQHx?2MBibvM- #2;;�`b #2HB27X AM i?2
rQ`/b Q7 i?2 6"A �;2Mi- bQ+B2iv ǳDmbi /Q2bMǶi rQ`F HBF2 i?�iǴX
� }M�H TQBMi iQ K�/2 rBi? `2bT2+i iQ i?Bb 2TBbQ/2 �M/ i?2 KQ/2H Q7 bi�i2 TQr2`
Bi /2KQMbi`�i2b @ �M/ i?Bb Bb 2Bi?2` mM+QMb+BQmb Q` �M �+i Q7 T`2iiv bm#iH2 bm#@
p2`bBQM @ i?2 B/2� i?�i i?2 bi�i2 i?�i 2tBbib BM � ǳT`QT2` `2H�iBQMǴ rBi? +BpBH
bQ+B2iv Bb MQi �K2M�#H2 iQ � +QmT �HbQ bm;;2bib i?�i i?2 bi�i2 K�+?BM2- #�+F2/
#v i?2 TQr2` Q7 +BpBH bQ+B2iv �M/ la@bivH2 #Qm`;2QBb /2KQ+`�+v- +�M +�``v QM
2p2M B7 i?2 ?2�/ Q7 bi�i2 Bb FBHH2/X �i �MQi?2` H2p2H- ?Qr2p2`- Bi bm;;2bib � KQ`2
BKTQ`i�Mi i`mi? Q7 #Qm`;2QBb TQHBiB+b, i?�i i?2 BM/BpB/m�Hb r?Q 7Q`K i?2 bi�i2
@ _2�;�M- >�B; @ �`2 BMi2`+?�M;2�#H2X A7 � i`2K#HBM; Q7 bi�i2 TQr2` +�M mMp2BH
i?2 TQr2` Q7 i?2 +BpBH bQ+B2iv i?�i #�+Fb Bi- i?2M i?2 bi�i2 Bib2H7 Bb mMM2+2bb�`v
mMH2bb @ �b G2MBM ?�b Bi @ Bi Bb MQi?BM; #mi i?2 K�+?BM2`v Q7 QTT`2bbBQM Q7 QM2
+H�bb #v �MQi?2`X h?Bb B/2� QT2Mb i?2 /QQ` iQ � +BpBH bQ+B2iv #2BM; �#H2 iQ ;2i
�HQM; rBi?Qmi � bi�i2 �TT�`�imb �i �HH- QM2 Q7 i?2 KQbi #�bB+ 2H2K2Mib BM � 7mim`2
+QKKmMBbi bQ+B2ivX
h?mb i?2 /Bz2`2M+2b #2ir22M aQpB2i �M/ �K2`B+�M pB2rb Q7 bi�i2 TQr2` +�M #2
`2�/ �b bmTTQ`iBM; #Qi? �K2`B+�M #Qm`;2QBb ?2;2KQMv �M/- KQ`2 bm#p2`bBp2Hv-
i?2 2p2Mim�H pB+iQ`v Q7 +QKKmMBbKX
ZmQi2b 7`QK, _�xKB; E2m+?2v�M- h?2 G27i >2KBbT?2`2, J�TTBM; *`BiB+�H h?2@
Q`v hQ/�v- o2`bQ- kyR9X

k



h?2 .�i� hm`M\

kyRd@y9@k3

aQK2iBK2b AǶHH K2MiBQM i?�i T2QTH2 BM i?2 ?mK�MBiB2b /QMǶi mb2 ǳ/�i�Ǵ iQ /2@
b+`B#2 bQm`+2b- �M/ TTH ;2i K�/ �i K2\ A ;m�`�Mi22 vQm BiǶb i`m2X

ě JB`B�K SQbM2` U!KB`B�KFTV �T`BH ke- kyRd
/�i� bT2+B�HBbib �M/ /�i� HB#`�`B�Mb BM T�`iB+mH�` ;2i K�/ �i K2- A b?QmH/ b�vX

ě JB`B�K SQbM2` U!KB`B�KFTV �T`BH ke- kyRd
"B; .�i�- �M�HviB+b- /�i� �M�HvbBb- /�i�#�b2b @ �HH i?2b2 ?�p2 #22M rBi? mb
7Q` v2�`bX "mi r?2M JB`B�K SQbM2` ir22i2/ i?2 �#Qp2 v2bi2`/�v- A #2;�M iQ
rQM/2` B7 r2 �`2MǶi b22BM; � ǳ/�i� im`MǴ bBKBH�` iQ i?2 HBM;mBbiB+ im`M 7QHHQrBM;
i?2 �/QTiBQM Q7 UT`BK�`BHv 6`2M+?V +mHim`�H i?2Q`v BM i?2 la BM i?2 RNdyb �M/
3ybX h?2 BM�m;m`�H Bbbm2 Q7 i?2 CQm`M�H Q7 *`BiB+�H GB#`�`v �M/ AM7Q`K�iBQM
aim/B2b +QMi�BM2/ ǳ� *�b2 7Q` *`BiB+�H .�i� aim/B2b BM GB#`�`v �M/ AM7Q`K�iBQM
aim/B2bǴ #v h�KB PHBT?�Mi- �M/ i?2 ǳ*QHH2+iBQMb �b .�i�Ǵ `2+2MiHv `2H2�b2/ i?2
a�Mi� "�`#�`� ai�i2K2Mi- bm;;2biBM; i?�i i?�i i?2`2 Bb KQ`2 iQ ǳ/�i�Ǵ i?�M i?2
M�``Qr /2}MBiBQM i?�i KB;?i #2 T`QpB/2/ #v- b�v- � /�i�#�b2 �/KBMBbi`�iQ`X
h?2 mb2 Q7 ǳ/�i�Ǵ BMbi2�/ Q7 ǳbQm`+2bǴ `2KBM/b K2 Q7 i?2 `2bBbi�M+2 iQ mbBM;
i?2 rQ`/ ǳi2tiǴ iQ /2b+`B#2 � MQM@i2tim�H Q#D2+i Q7 BMi2`T`2i�iBQMX u2b- r2 +�M
mM/2`bi�M/ r?�i .2``B/� K2�Mi- �M/ r2 +�M `2+Q;MBx2 i?2 +?�`�+i2`BbiB+b b?�`2/
#v- b�v- � HBi2`�`v i2ti �M/ � MQM@i2tim�H Q#D2+i HBF2 � bQmM/@`2+Q`/BM;X "mi r2
+�M �HbQ `2+Q;MBx2 i?�i i?2`2 Bb bQK2i?BM; K2i�T?Q`B+�H �#Qmi i?2 mb2 Q7 i?2
rQ`/ ǳi2tiǴ ?2`2X h`�/BiBQM�H b+?QH�`b `2bBbi2/ /2b+`B#BM; MQM@i2tim�H Q#D2+ib �b
i2tib- �M/ bQ Bi rQmH/ #2 2�bv 7Q` mb iQ bm;;2bi i?�i iQ/�vǶb i`�/BiBQM�H b+?QH�`b
�`2 �HbQ `2bBbiBM; i?2 /2b+`BTiBQM Q7 MQM@/�i� Q#D2+i �b /�i�X
"mi r?�i Bb MQM@/�i�\ h?2`2 �`2 +QKKQM@b2Mb2 mM/2`bi�M/BM;b Q7 ǳi2tiǴ �M/
ǳ/�i�Ǵ i?�i KB;?i BM/B+�i2 i?2 /BpB/BM; HBM2 #2ir22M i2ti �M/ MQM@i2ti- Q` /�i�
�M/ MQM@/�i�X "mi r?2`2 .2``B/�Ƕb ǳBH MǶv � T�b /2 ?Q`b@i2ti2Ǵ +QmH/ #2 /Bb@
KBbb2/ �b +mHim`�H@i?2Q`v@Q#b+m`�MiBbK- BiǶb Km+? KQ`2 /B{+mHi 7Q` mb iQ /Bb@
KBbb i?2 B/2� i?�i bQK2i?BM; +�M #2 ǳMQi /�i�ǴX q2 +QmH/ /2b+`B#2 MQM@/�i�
�b bQK2i?BM; MQi �K2M�#H2 iQ +QKTmi�iBQMc r2 +QmH/ �HbQ /2b+`B#2 MQM@/�i�
�b bQK2i?BM; r?B+? Bb BM+�T�#H2 Q7 #2BM; mb2/ �b i?2 #�bBb 7Q` BM7Q`K�iBQM- #mi
#Qi? Q7 i?2b2 /2}MBiBQMb b22K T�`iB+mH�`Hv bHBTT2`vX PM i?2 QM2 ?�M/- r?�iǶb `2@
bBbi�Mi iQ +QKTmi�iBQM iQ/�v K�v MQi #2 iQKQ``Qr UrBiM2bb i?2 �H#2Bi M�``QrHv

R



7Q+mb2/ �/p�M+2/ BM K�+?BM2 H2�`MBM; H�i2HvVc QM i?2 Qi?2` ?�M/- /2}MBM; /�i�
BM i2`Kb Q7 BM7Q`K�iBQM b22Kb iQQ +B`+mH�` Uǳr?�i Bb BM7Q`K�iBQM @ bQK2i?BM;
vQm /`2r 7`QK i?2 /�i�ǴVX
AM h?2 S`BbQM@>Qmb2 Q7 G�M;m�;2- 6`2/`B+ C�K2bQMǶb RNd9 bim/v Q7 _mbbB�M 6Q`@
K�HBbK �M/ ai`m+im`�HBbK- ?2 i�HFb �#Qmi i?2 mb2 Q7 H�M;m�;2 �b � KQ/2H 7Q` MQM@
HBM;mBbiB+ Q#D2+ib Q7 bim/v Ui?2 #�bBb Q7 bi`m+im`�HBbK �M/ TQbi@bi`m+im`�HBbKVX

h?2 ?BbiQ`v Q7 i?Qm;?i Bb i?2 ?BbiQ`v Q7 Bib KQ/2Hb (Ę) h?2 HB72iBK2
Q7 �Mv ;Bp2M KQ/2H FMQrb � 7�B`Hv T`2/B+i�#H2 `?vi?KX AMBiB�HHv-
i?2 M2r +QM+2Ti `2H�b2b [m�MiBiB2b Q7 M2r 2M2`;B2b- T2`KBib ?Qbib Q7
M2r T2`+2TiBQMb �M/ /Bb+Qp2`B2b- +�mb2b � r?QH2 /BK2MbBQM Q7 M2r
T`Q#H2Kb iQ +QK2 BMiQ pB2r- r?B+? `2bmHi BM im`M BM � pQHmK2 Q7 M2r
rQ`F �M/ `2b2�`+?X UpV
G�M;m�;2 �b � KQ/2H5 hQ `2i?BMF 2p2`vi?BM; i?`Qm;? QM+2 �;�BM BM
i2`Kb Q7 HBM;mBbiB+b5 q?�i Bb bm`T`BbBM;- Bi rQmH/ b22K- Bb QMHv i?�i
MQ@QM2 2p2` i?Qm;?i Q7 /QBM; bQ #27Q`2c 7Q` Q7 �HH i?2 2H2K2Mib Q7
+QMb+BQmbM2bb �M/ Q7 bQ+B�H HB72- H�M;m�;2 rQmH/ �TT2�` iQ 2MDQv bQK2
BM+QKT�`�#H2 QMiQHQ;B+�H T`BQ`Biv- Q7 � ivT2 v2i iQ #2 /2i2`KBM2/X
UpBBV

q?�i A b22 BM i?2 /Bb+Qm`b2 �`QmM/ ǳ/�i�Ǵ- �M/ BM i?2 7mM/BM; T`BQ`Biv ;Bp2M
iQ- 7Q` 2t�KTH2- /�i� �M/ /B;Bi�H HB#`�`B�Mb?BT- �i i?2 2tT2Mb2 Q7 Qi?2`- KQ`2
i`�/BiBQM�H }2H/b- Bb � +QKKBiK2Mi iQ /�i� �b � KQ/2H- iQ �M mM/2`bi�M/BM; Q7
/�i� �b ?�pBM; ǳQMiQHQ;B+�H T`BQ`BivǴ BM i?2 rQ`H/ Q7 H�i2f/B;Bi�Hf+v#2`M2iB+ +�T@
Bi�HBbKX �M/ ;Bp2M i?�i bQ Km+? Q7 Qm` /�BHv HB72 @ 7`QK bQ+B�H K2/B�- iQ }M�M+B�H
i`�Mb�+iBQMb- iQ BM/mbi`B�H T`Q/m+iBQM �M/ +B`+mH�iBQM @ Bb /�i� /`Bp2M- T2`?�Tb
i?2`2 Bb bQK2i?BM; iQ i?BbX h?2 7Q+mb QM K2i�/�i� [m�HBiv- HBMF2/ /�i�- �M/
+QKTmi�iBQM Bb- T2`?�Tb- MQi?BM; KQ`2 i?�M i?2 M2+2bb�`v `2bTQMb2 iQ +v#2`@
+�TBi�HǶb mb2 Q7 /�i� �b 7QmM/�iBQM�H BM7`�bi`m+im`2X "mi- r2 ?�p2 iQ `2K2K#2`
i?�i /�i� Bb #Qi? ǳ`2�HǴ /�i� �M/ ǳK2i�T?Q`B+�HǴ /�i�- Dmbi �b � i2ti r�b bQK2@
iBK2b i2tim�H �M/ bQK2iBK2b MQM@i2tim�HX �M/ r2 ?�p2 iQ #2�` BM KBM/ MQi
QMHv i?2 �m/B2M+2 7Q` Qm` /Bb+Qm`b2- #mi i?2 mb2`b Q7 Qm` /�i�- `2+Q;MBxBM; r?2M
i?2v ?�p2 M22/ 7Q`- Q` �`2 �H`2�/v mbBM;- `2�H /�i� Q` K2i�T?Q`B+�H /�i�X
AM � b2Mb2- r2 ?�p2 iQ rQ`F �i b2p2`�H /Bz2`2Mi H2p2Hb �i QM+2X C�K2bQM ;Q2b QM
iQ b�v i?�i

q2 K�v b�v i?�i �b � K2i?Q/- ai`m+im`�HBbK K�v #2 +QMbB/2`2/
QM2 Q7 i?2 }`bi +QMbBbi2Mi �M/ b2H7@+QMb+BQmb �ii2KTib iQ rQ`F Qmi
� T?BHQbQT?v Q7 KQ/2Hb U+QMbi`m+i2/ QM i?2 �M�HQ;v rBi? H�M;m�;2V,
i?2 T`2bmTTQbBiBQM ?2`2 Bb i?�i �HH +QMb+BQmb i?Qm;?i i�F2b TH�+2
rBi?BM i?2 HBKBib Q7 � ;Bp2M KQ/2H �M/ Bb BM i?�i b2Mb2 /2i2`KBM2/
#v BiX URyRV

q2 Kmbi #2 �r�`2 i?�i r?BH2 r2 i?BMF Q7 i?BM;b BM i2`Kb Q7 i?2 KQ/2H U2Bi?2` �
bT2+B}+ /�i� KQ/2H Q` /�i� �b � KQ/2HV- b+?QH�`b?BT- `2b2�`+?- i2�+?BM;- H2�`MBM;
�M/ Qi?2` KQ/2b Q7 HB72 ;Q QM rBi?Qmi �M BMi2`2bi BM Qm` KQ/2HX h?2 i`B#2b

k



bim/B2/ #v G2pB@ai`�mbb ?�/ MQ M22/ 7Q` ?Bb bi`m+im`�H KQ/2H Q7 i?2B` bQ+B2ivc
i?2v r2`2 Dmbi HBpBM;X aQ r2 /QMǶi M22/ iQ 7Q`+2 Qm` ǳ/�i� im`MǴ QM Qi?2` FBM/b
Q7 `2b2�`+?2`bc `�i?2`- r2 M22/ iQ /2p2HQT T`�+iB+2b �M/ +QMbi`m+i bvbi2Kb i?�i
rQ`F QM `2�H /�i� KQ/2Hb i?�i �`2 ~2tB#H2 2MQm;? iQ �zQ`/ K�Mv /Bz2`2Mi FBM/b
Q7 2M;�;2K2MiX h?Bb Bb MQi M2r- A i?BMF- iQ �MvQM2 r?Q rQ`Fb rBi? HB#`�`v
bvbi2Kb �M/ /�i�- #mi Bi Bb BKTQ`i�Mi- A i?BMF- iQ #2�` i?2 ǳmM`2�HǴ M�im`2 Q7
�HH KQ/2Hb BM KBM/ �b r2 ;Q �HQM;X
�M/ i?Bb Bb r?2`2 A i?BMF i?2 T`Q#H2K HB2bX h?2`2Ƕb � ?2`K2iB+BbK iQ � HQi Q7
i2+?MB+�H HB#`�`v rQ`F Ur?2i?2` i?�iǶb bvbi2Kb- +�i�HQ;mBM;- Q` K2i�/�i�V- i?�i
i`B2b iQ B;MQ`2 i?2 #`Q�/2` bQ+B�H +QMi2ti Q7 i?2 /2+BbBQMb #2BM; K�/2X q2 KB;?i
#2 mb2`@7Q+mb2/- r2 KB;?i i`v iQ 7mim`2@T`QQ7 Qm` /2+BbBQMb- #mi 7mM/�K2Mi�HHv-
r2 7QHHQr #2bi T`�+iB+2b i?�i �`2 #�b2/ QM T`Q72bbBQM�H T`�+iB+2 �M/ FMQrH2/;2
UK2i�/�i� �M/ +�i�HQ;mBM;V Q` BMbiBimiBQM�H +mHim`2 Ubvbi2Kb �M/ /2p2HQTK2MiV-
�HH Q7 r?B+? �`2 bHQr iQ +?�M;2 �M/ �p2`b2 iQ +?�M;BM; iQQ `�/B+�HHvX A7- BM/22/-
r2 �`2 ;QBM; i?`Qm;? � /�i� im`M- i?2M BM J�`tBbi i2`Kb- Qm` FMQrH2/;2 �M/
T`�+iB+2b �`2 #2+QKBM; 72ii2`b QM i?2 rQ`F i?�i r2 M22/ iQ /QX "mi i?2 K�BM
+mHT`Bi- 7`QK Kv T2`bT2+iBp2- Bb �M Q`;�MBx�iBQM�H +mHim`2 i?�i ?�b MQ KQ/2H-
i?�i Bb � +QHH2+iBQM Q7 �/@?Q+ /2+BbBQM@K�FBM; T`Q+2bb2b U�HKQbi 2t+HmbBp2Hv iQT@
/QrMV i?�i �`2 7Q+mb2/ QM ;2iiBM; �b Km+? Qmi Q7 i?2 M2QHB#2`�H /vM�KB+b Q7 �
mMBp2`bBiv Q` KmMB+BT�HBiv �b TQbbB#H2- `�i?2` i?�M QM H2�/BM; �M Q`;�MBx�iBQM
BMiQ � TQbBiBQM r?2`2 r2 +�M 2tTHQ`2 �M/ bmTTQ`i i?2 /�i� BM7`�bi`m+im`2 r?B+?
2M�#H2b b+?QH�`b?BT �M/ `2b2�`+?- �M/ Bb #Qi? K2i?/QHQ;v �M/ Q#D2+i Q7 bim/vX
6mM/�K2Mi�HHv- �b _�+?2H J 6H2KBM; MQi2/ i?Bb KQ`MBM; r2 M22/ � Km+? }`K2`
;`�bT QM i?2 2+QMQKB+b Q7 Qm` bBim�iBQM- #Qi? �i i?2 ;`�MmH�` #m/;2i�`v H2p2H
Uǳ�`2 /B;Bi�H BMBi�iBp2 mMBib #2ii2` 7mM/2/ i?�M Tm#HB+ b2`pB+2 mMBib\ǴV �M/ �i i?2
H2p2H Q7 TQHBiB+�H 2+QMQKvX >Qr r2 bB;M +QMi`�+ib- ?Qr r2 rQ`F rBi? Qm` p2M/Q`b-
?Qr r2 2M;�;2 rBi? Qm` �/KBMBbi`�iBQMb �M/ Qm` T�`2Mi Q`;�MBx�iBQMb- �HH Q7 i?Bb
Bb #2BM; /QM2 iQQ TQbBiBp2Hv- iQQ ?2`K2iB+�HHv- iQQ M�Bp2HvX A7 r2 b2`BQmbHv r�Mi
iQ +?�M;2 Qm` HB#`�`v +mHim`2 BM Q`/2` iQ bmTTQ`i HB#`�`v rQ`F i?�i rBHH �HHQr mb
iQ 2M;�;2 �M/ rQ`F rBi? `2b2�`+?2`b- i2�+?2`b- bim/2Mib- r2 �`2 ;QBM; iQ ?�p2 iQ
K�F2 bQK2 b2`BQmb +?�M;2b- r2 ?�p2 iQ `2+Q;MBx2 Qm` +QHH2+iBp2 TQr2` iQ 7Q`+2
i?BM;b iQ +?�M;2 U� H2bbQM r2 M22/ iQ H2�`M QM i?2 H�#Qm` 7`QMi �b r2HHV- �M/
r2 rBHH HBF2Hv M22/ iQ ;2i Qm` ?�M/b /B`ivX 6Q`- 2p2M B7 r2 �`2 ;QBM; i?`Qm;? �
im`M iQr�`/b U/B;Bi�HV /�i� �b i?2 Qp2`�`+?BM; KQ/2H- r2 M22/ iQ #2 K�i2`B�HBbib
iQQ- �M/ mM/2`bi�M/- +?�HH2M;2- �M/ 2KTHQv i?2 K�i2`B�H +QM/BiBQMb BM r?B+? r2
rQ`FX

j



_2pB2r @ h?2 G27i >2KBbT?2`2

kyRd@y8@y3

_�xKB; E2m+?2v�M- h?2 G27i >2KBbT?2`2, J�TTBM; *`BiB+�H h?2Q`v hQ/�v-
o2`bQ- kyR9X
A r�bMǶi bm`2 r?�i iQ 2tT2+i r?2M A bi�`i2/ `2�/BM; i?Bbc A rQ``B2/ i?�i Bi KB;?i
#2 bBKTHv #2 � +?2+FHBbi Q7 i?BMF2`b �M/ B/2�b QM i?2 H27i iQ/�v- i?�i Bi rQmH/
#2 /`v �M/ b+?2K�iB+- Q` i?�i Bi rQmH/ #2 bmT2`}+B�HX AM � b2Mb2- A bmTTQb2- Bi
Bb �HH Q7 i?2b2 i?BM;b- Q` �i H2�bi rQmH/ b22K bQ iQ bQK2 `2�/2`bX AM 7�+i- QM+2 A
TB+F2/ Bi mT A 7QmM/ Bi p2`v /B{+mHi iQ Tmi /QrMX
E2m+?2v�M Bb � T`Q72bbQ` Q7 bQ+BQHQ;v BM S�`Bb �M/ ?�b r`Bii2M #QQFb QM bQ+B�H
+QMbi`m+iBpBbK- ?�b i`�MbH�i2/ bQK2 Q7 :`�Kb+BǶb T`BbQM MQi2#QQFb- �M/ KQbi
`2+2MiHv Bb i?2 �mi?Q` Q7 L�im`2 Bb � "�iiH2}2H/, hQr�`/b � SQHBiB+�H 1+QHQ;v
USQHBiv- kyReVX A ;2i i?2 722HBM; i?�i h?2 G27i >2KBbT?2`2 Bb i?2 #QQF i?�i K�Mv
Q7 mb BMi2`2bi2/ BM +`BiB+�H i?2Q`v rBb?2/ r2 +QmH/ r`Bi2c MQr r2 /QMǶi ?�p2 iQX
E2m+?2v�M HQ+�i2b i?2 `Bb2 Q7 +`BiB+�H i?2Q`v UKQ`2 T`QT2`Hv ǳ+`BiB+�H i?2Q`B2bǴV BM
i?2 7�BHm`2 Q7 i?2 :2`K�M `2pQHmiBQM BM i?2 RNkyb �M/ i?2 ǳ;H�+B�iBQMǴ Q7 ai�HBMBbi
Q`i?Q/Qtv BM i?2 jyb �M/ 9yb r?B+? 2Mi2`2/ i?2 1m`QT2�M +QKKmMBbi T�`iB2b
pB� i?2 *QKBMi2`MX q2bi2`M J�`tBbK- r?B+? �`Qb2 BM `2�+iBQM iQ i?�i- Qmi
Q7 i?2 rQ`F T`BK�`BHv Q7 GmF�+b �M/ :`�Kb+B- �M/ �+?B2pBM; �M Q`;�MBx�iBQM�H
T�`�/B;K rBi? 6`�MF7m`i a+?QQH +`BiB+�H i?2Q`v- b�r J�`tBbi i?2Q`v /BpB/2/ 7`QK
TQHBiB+�H �+iBpBiv �M/ H2�/2`b?BTX h?Bb K�`F2/ +`BiB+�H i?2Q`v Qz 7`QK i?2 FBM/ Q7
?�M/b@QM 2tT2`B2M+2 ;�BM2/ #v K2K#2`b Q7 i?2 kM/ BMi2`M�iBQM�H �M/ U2bT2+B�HHvV
i?2 "QHb?2pBFb- �b i?2B` K2K#2`b?BT +QK#BM2/ BMi2HH2+im�H �M/ TQHBiB+�H �+iBpBivX
h?Bb /BpBbBQM 2tTH�BMb i?2 7Q+mb QM ǳbmT2`bi`m+im`2bǴ MQi2rQ`i?v BM q2bi2`M
J�`tBbK �M/ BM Bib ǳL2r G27iǴ bm++2bbQ`X
h?2 }`bi ?�H7 Q7 h?2 G27i >2KBbT?2`2 Bb /2pQi2/ iQ +QMi2ti- ?BbiQ`v- �M/ ivTQHQ;v-
+Qp2`BM; r?�i E2m+?2v�M b22 �b i?2 ǳ/272�i Q7 +`BiB+�H i?BMFBM;Ǵ H2�/BM; mT iQ
i?2 pB+iQ`v Q7 M2QHB#2`�HBbK BM i?2 3yb �M/ Nybc � #`B27 ?BbiQ`v Q7 i?2 L2r G27i
r?B+?- �b QTTQb2/ iQ �M;HQT?QM2 i`2�iK2Mib- ;Bp2b � Km+? #`Q�/2` pB2r Q7 i?2
iQTB+ i?�M- b�v- i?�i �bbQ+B�i2/ rBi? i?2 L2r H27i _2pB2rX AM/22/- E2m+?2v�M
K�F2b i?2 TQBMi `2T2�i2/Hv i?�i QM2 Q7 i?2 i?BM;b i?�i +?�`�+i2`Bx2b +`BiB+�H
i?2Q`v iQ/�v Bib Bib BMi2`M�iBQM�HBbKX h?2 +2Mi`2 Q7 ;`�pBiv- Bi Bb i`m2- +QMiBMm2b
iQ #2 BM i?2 �M;HQ@�K2`B+�M rQ`H/ U�M/ T`BK�`BHv la �+�/2KB�V- #mi +`BiB+�H
i?2Q`Bbib +QK2 7`QK �HH Qp2` i?2 ;HQ#2- �M/ `2i�BM +QMM2+iBQMb iQ i?2B` M�iBQM�H

R



�M/ +mHim`�H BMi2HH2+im�H i`�/BiBQMbX
h?2 +`BiB+�H i?2Q`B2b i?�i E2m+?2v�M b22Fb iQ K�T �`2 i?Qb2 i?�i �`Qb2 Qmi Q7
i?2 /2+HBM2 Q7 J�`tBbi ?2;2KQMv r?B+? +�M #2 HQ+�i2/ �`QmM/ RN3N- rBi? i?2
+QHH�Tb2 Q7 i?2 aQpB2i lMBQM- 6mFmv�K�Ƕb ǳ1M/ Q7 >BbiQ`vǴ- �M/ i?2 �+?B2p2K2Mi
Q7 M2QHB#2`�HfTQbiKQ/2`M ?2;2KQMv BM TQHBiB+b �M/ +mHim`2 ULQi2, 6QHHQrBM;
C�K2bQMǶb pB2r Q7 TQbiKQ/2`MBbK �b i?2 2tT`2bbBQM Q7 H�i2 +�TBi�HBbK BM i?2
+mHim`�H `2�HK- A b22 M2QHB#2`�HBbK �b i?2 2tT`2bbBQM Q7 H�i2 +�TBi�HBbK BM i?2
TQHBiB+�H `2�HKVX E2m+?2v�M /Bb+mbb2b p�`BQmb TQi2MiB�H U�M/ +QKTH2K2Mi�`vV
T2`BQ/Bx�iBQMb Q7 i?2 p�`BQmb H27ifbQ+B�HBbif+`BiB+�H T`QD2+ib- #27Q`2 /2HpBM; BMiQ
?Bb ǳ+�`iQ;`�T?vǴ Q7 +m``2Mi +`BiB+�H i?2Q`B2bX
h?2 b2+QM/ ?�H7 Q7 i?2 #QQF Bb /2pQi2/ iQ i?2 i?2Q`B2b- #mi `�i?2` i?�M � `272`@
2M+2 rQ`F- i?2 i?2Q`B2b �`2 T`2b2Mi2/ �b T�`i Q7 �M QM;QBM;- /2p2HQTBM; M�``�iBp2-
�b i?2K2b 7`QK p�`BQmb i?2Q`B2b +QK#BM2 �M/ +`Qbb@TQHHBM�i2 �b i?2 /Bb+mbbBQM
;Q2b QMX Ai Bb bB;MB}+�Mi- A i?BMF- i?�i i?2 ǳh?2Q`B2bǴ b2+iBQM #2;BMb rBi? >�`/i
�M/ L2;`BǶb 2KTB`2 �M/ KmHiBim/2- �b i?2b2 +QM+2Tib �HHQr 7Q` � #`Q�/2MBM; Qmi
�M/ T`Q#H2K�iBx�iBQM �b r2 rQ`F i?`Qm;? i?2 B/2�b Q7 T2QTH2 HBF2 .�pB/ >�`@
p2v- "2M2/B+i �M/2`bQM- Cm`;2M >�#2`K�b- :BQ`;BQ �;�K#2M- :BQp�MMB �``B;?B-
C�+[m2b _�M+B2`2- .QMM� >�`�v- Cm/Bi? "miH2v- :�v�i`B aTBp�F- �M/ 6`2/`B+
C�K2bQMX h?Bb HBbi Bb �#Qmi ?�H7 i?2 MmK#2` Q7 i?2Q`Bbib +Qp2`2/- �M/ `BbFb
+?�`�+i2`BxBM; i?2 #QQF �b �M 2M+v+HQT2/B� B7 MQi � H�mM/`v HBbi- #mi �b A b�v-
E2m+?2v�M rQ`Fb i?`Qm;? bQK2 Q7 i?2 K�BM TQBMib Q7 2�+? i?BMF2`- +QMM2+iBM;
i?2K #�+F iQ T`2pBQmb B/2�b �M/ MQiBQMbX
PM2 Q7 i?2 irQ K�BM +?�`�+i2`Bbib Q7 +`BiB+�H i?2Q`v iQ/�v- BM E2m+?2v�MǶb pB2r-
Bb i?2 ;HQ#�HBx2/ +QM+2TiBQM Q7 i?2 bQ+BQ@TQHBiB+�H }2H/X >�`/i �M/ L2;`BǶb 2KTB`2
Bb � ;HQ#�H bvbi2K- r?B+? `2[mB`2b `2i?BMFBM; �M/ `2+QM+2Tim�HBxBM; +QM+2Tib
HBF2 BKT2`B�HBbK- M�iBQMb �M/ M�iBQM�HBbK- H�#Qm` �M/ /2KQ;`�T?B+bX PM i?2
Qi?2` ?�M/- �M/ i?Bb Bb i?2 Qi?2` K�BM +?�`�+i2`BbiB+ Q7 +`BiB+�H i?2Q`v iQ/�v-
i?2 ǳbm#D2+ib Q7 2K�M+BT�iBQMǴ ?�b #`Q�/2M2/ Qmi 7`QK i?2 Q`i?Q/Qt J�`tBbi
7Q+mb QM i?2 rQ`FBM; +H�bbX �;�BM- >�`/i �M/ L2;`BǶb KmHiBim/2 T`QpB/2b �
bi�`iBM; TQBMi 7Q` /Bb+mbbBQM r?�i mb2/ iQ #2 +�HH2/ ǳb2+QM/�`v 7`QMibǴ, 72KBMBbK-
TQbi+QHQMB�H bim/B2b- M2r +QM+2TiBQMb Q7 +H�bb- TQbi@J�`tBbib mM/2`bi�M/BM;b Q7
?2;2KQMv �M/ /QKBM�iBQM- `�+2- ;2M/2`- �M/ b2tm�HBivX
E2m+?2v�M ?�b /QM2- A i?BMF- �M �K�xBM; b2`pB+2 iQ i?Qb2 Q7 mb BMi2`2bi2/ BM
J�`tBbKf+`BiB+�H i?2Q`v- BM T`QpB/BM; �M BMi2HH2+im�HHv biBKmH�iBM; U�M/ +?�H@
H2M;BM;V 2Mi`v BMiQ i?2 +QKTH2K2Mi�`v �M/ +QM~B+iBM; B/2�b Q7 � p2`v #`Q�/
`�M;2 Q7 i?BMF2`b QM i?2 H27iX PM2 Q7 i?2 +Bi�iBQMb i?�i F22Tb +QKBM; mT Bb
"B/2i �M/ EQmp2H�FBbǶ U/�mMiBM;V *`BiB+�H *QKT�MBQM iQ *QMi2KTQ`�`v J�`t@
BbK U>�vK�`F2i- kyy8V �M/ Bi Bb i2KTiBM; iQ pB2r h?2 G27i >2KBbT?2`2 �b �HKQbi
�M BMi`Q/m+iBQM iQ i?�i #QQFX q?�i E2m+?2v�M ?�b �+?B2p2/ ?2`2- i?Qm;?- Bb
bQK2i?BM; /Bz2`2Mi @ � #QQF i?�i K�M�;2b iQ #2 BMi`Q/m+iBQM- `272`2M+2 rQ`F-
�M/ +QMi`B#miBQM iQ i?2Q`v �HH �i i?2 b�K2 iBK2X

k



h?2 G2�`MBM; 6�+iQ`v

kyRd@y8@Ry

PM J�v 8 �M/ e Q7 i?Bb v2�`- A �ii2M/2/ � +QM72`2M+2 QM ǳS`2+�`BQmb �+�/2KB+
G�#Qm` BM i?2 �;2 Q7 L2QHB#2`�HBbKǴ �i PF�M�;�M *QHH2;2 BM E2HQrM�- "*X A
?�/ BMBiB�HHv Tmi BM � T`QTQb�H iQ i�HF �#Qmi T`2+�`Biv �M/ �+�/2KB+ HB#`�`B�M@
b?BT rBi? � 7�B`Hv #`Q�/ pB2r Q7 r?�i T`2+�`Biv 2Mi�BHbX Ai im`M2/ Qmi i?�i i?2
7Q+mb QM i?2 +QM72`2M+2 r�b +QMi`�+i �+�/2KB+ bi�zfb2bbBQM�H BMbi`m+iQ`b Ui?2
i2`KBMQHQ;v p�`B2bVX A r�b BMBiB�HHv � HBiiH2 bm`T`Bb2/- ;Bp2M i?�i ǳM2QHB#2`�HBbKǴ
r�b BM i?2 iBiH2- �i i?2 H2p2H Q7 TQHBiB+�H bQT?BbiB+�iBQM �KQM; i?2 �ii2M/22b �M/
T`2b2Mi2`bc Bi b22K2/ i?�i 72r- B7 �Mv- ?�/ � +H2�` mM/2`bi�M/BM; Q7 i?2 +?�`@
�+i2`BbiB+b- ?BbiQ`v- �M/ +�mb2b Q7 M2QHB#2`�HBbK- 2p2M BM/BpB/m�HHv- M2p2` KBM/
� b?�`2/ mM/2`bi�M/BM; rBi? �MvQM2 2Hb2X S�`i Q7 i?2 T`Q#H2K- A i?BMF- Bb i?2
MQiBQM Q7 ǳ;QQ/ +�TBi�HBbKǴ- ;2M2`�HHv 2[m�i2/ rBi? i?2 HQM; #QQKfi`2Mi2 ;HQ@
`B2mb2b Q7 i?2 TQbi@r�` +QMb2Mbmb �M/ i?2 r2H7�`2 bi�i2X L2QHB#2`�HBbK Bb b22M
�b �M �#2``�iBQM- � Up2`v M2rV `2i`2�i 7`QK r?�i +�TBi�HBbK Bb bmTTQb2/ iQ #2X
�i }`bi- A r�b � HBiiH2 +QM+2`M2/ i?�i Kv T�T2` KB;?i #2 iQQ TQHBiB+�Hc i?2M
A i?Qm;?i i?�i T2`?�Tb Bi r�b ;QQ/ i?�i �M 2tTHB+BiHv J�`tBbi T2`bT2+iBp2 #2
#`Qm;?i iQ i?2 +QM72`2M+2X AM i?2 2M/- Kv T�T2` r2Mi Qp2` r2HH- �M/ A i?BMF T`Q@
pB/2/ � +QKTH2K2Mi�`v- MQi �Mi�;QMBbiB+ Q` +QKT2iBM;- pB2rTQBMi iQ i?2 Qi?2`
T`2b2Mi�iBQMbX
>Qr2p2`- A `2�HBx2/ bQK2i?BM; 2Hb2X h?Bb r�b T2`?�Tb i?2 }`bi iBK2 i?�i i?2b2
T2QTH2 UK�BMHv 7`QK "* �M/ �H#2`i�V ?�/ K�M�;2/ iQ ;2i iQ;2i?2`- iQ b2H7@
Q`;�MBx2- �M/ iQ �i H2�bi #2;BM i?2 T`Q+2bb Q7 b2H7@B/2MiB}+�iBQM- r?B+? Bb � }`bi
bi2T iQr�`/b �V #2BM; �#H2 iQ bi`m;;H2 7Q` i?2B` QrM M22/b �M/ #V �+?B2pBM; bQH@
B/�`Biv rBi? Qi?2` ;`QmTb r?Q KB;?i B/2MiB7v /Bz2`2MiHv- #mi r?Q �`2 �7i2` i?2
b�K2 i?BM;X .m2 iQ i?2 H�+F Q7 7mM/BM; �M/ bmTTQ`i- i?2`2 �`2 p2`v 72r QTTQ`@
imMBiB2b 7Q` +QMi`�+i 7�+mHiv iQ K22i �M/ 7Q`KmH�i2f/Bb+mbb Bbbm2b BKTQ`i�Mi iQ
i?2KX aQ- 2p2M i?Qm;? A 72Hi i?�i i?2 ;`QmT �b � r?QH2 r�b � HBiiH2 M�Bp2 Uǳ�`2MǶi
mMBp2`bBiB2b bmTTQb2/ iQ #2 K2`BiQ+`�iB+ BMbiBimiBQMb Q7 2MHB;?i2MK2Mi5\ǴV �M/
mM�r�`2 UQ` `2bBbi�Mi iQ i?2 B/2� Q7V i?2B` QrM T`BpBH2;2- A i?Qm;?i i?Bb r�b
� p�Hm�#H2 �M/ #2M2}+B�H 2p2MiX A r�b p2`v ?�TTv iQ #2 T�`i Q7 Bi- MQi QMHv
iQ i�HF �#Qmi HB#`�`v H�#Qm` Bbbm2b- #mi iQ `2T`2b2Mi2/ HB#`�`B�Mb?BT BM �MQi?2`
b2+iQ` Q7 �+�/2KB�X S�`i Q7 i?2 Bbbm2 �`QmM/ �HH Q7 i?2b2 i?BM;b Bb i?2 BbQH�iBQM
Q7 p�`BQmb +QMbiBim2M+B2b 7`QK 2�+? Qi?2`- 2bT2+B�HHv #2ir22M i?2 T2`K�M2Mi-
i2Mm`2/ 7�+mHiv �M/ i?2 `2bi Q7 mb Ur?Q b�B/ +H�bb @ Q` i?2 H�#Qm` �`BbiQ+`�+v @
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r�b /2�/\VX
>2`2Ƕb i?2 i2ti Q7 i?2 i�HF A ;�p2X
h?2 G2�`MBM; 6�+iQ`v- Q`- i?2 _2b2`p2 �`Kv Q7 �+�/2KB+ GB#`�`B�Mb?BT UT/7V
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l`bmH� 6`�MFHBM- h?2 _2�H qQ`H/ Q7 h2+?MQHQ;v

kyRd@y8@R9

l`bmH� 6`�MFHBM- h?2 _2�H qQ`H/ Q7 h2+?MQHQ;v UhQ`QMiQ, >Qmb2 Q7 �M�MbB-
RNNNV
h?2 iBiH2 Q7 6`�MFHBMǶb RN3d J�bb2v G2+im`2b �`2 �M ?QK�;2 iQ *X"X J�+T?2`@
bQMǶb RNe9 G2+im`2b- h?2 _2�H qQ`H/ Q7 .2KQ+`�+vX J�+T?2`bQM b�r i?2 aQpB2i
�M/ SQbi@*QHQMB�H bi�i2b Q7 i?2 KB/@bBtiB2b �b +?�HH2M;2`b iQ i?2 q2bi2`M GB#2`�H
.2KQ+`�+v iQ r?B+? ?2 r�b +QKKBii2/,

q2 BM i?2 q2bi ?�p2 #mBHi mT � bvbi2K r?B+? r2 p�Hm2 p2`v ?B;?HvX
Ai +QK#BM2b � H�`;2 K2�bm`2 Q7 BM/BpB/m�H HB#2`iv rBi? � 7�B` �TT`Qt@
BK�iBQM iQ K�DQ`Biv `mH2X LQM2 Q7 i?2 Qi?2` bvbi2Kb ?�p2 K�M�;2/
i?Bb- �M/ r2 /QMǶi BM/i2M/ iQ #2 i�HF2/ Qmi Q7 Qm` �+?B2p2K2Mi MQ
K�ii2` ?Qr M2+2bb�`v � TQHB+v Q7 +Q@2tBbi2M+2 rBi? i?2 Qi?2` bvb@
i2Kb KB;?i #2X U*X"X J�+T?2`bQM- h?2 _2�H qQ`H/ Q7 .2KQ+`�+v-
hQ`QMiQ, �M�MbB- kyye- TX 9V

h?Bb TQBMi Q7 pB2r b?QmH/ #2 7�KBHB�` i?2b2 /�vb, BiǶb i?2 bim##Q`M +`v Q7 HB#2`�Hb
HQM;@�++mbiQK2/ iQ i?2 mM[m2biBQM2/ bmT`2K�+v U?2;2KQMvV Q7 i?2B` p�Hm2b
b22BM; i?Qb2 p�Hm2b �ii�+F2/ #v bm#�Hi2`M �+iBpBbib mM/2` i?2 #�MM2`- MQi Q7
THm`�HBbK- #mi Q7 2[m�HBivX Ai Bb i?2 +`v Q7 �Mi2/BHmpB�M HB#2`�H /2KQ+`�ib �`;mBM;
�;�BMbi ǳB/2MiBiv TQHBiB+bǴ- ǳ+mHim`�H J�`tBbKǴ- �M/ `2H�iBpBbK Q7 �HH +QHQm`bX
CQ`/�M S2i2`bQM Bb � ;QQ/ 2t�KTH2 Q7 i?Bb- #mi 2t�KTH2b �`2 MQi ?�`/ iQ +QK2
#vX h?2 ?2;2KQMv Q7 i?2 HB#2`�H B/2QHQ;v- r?B+? r�b bQ iQi�H �b iQ b22K HBF2 MQi
�M B/2QHQ;v �i �HH- ǳM2mi`�HǴ- ǳp�Hm2 7`22Ǵ- Bb +`mK#HBM; BM i?2 7�+2 Q7 +QKT2iBM;
BMi2`2bibX GB#2`�Hb +�HH Qmi 7Q` � `2M2r�H Q7 i?2 bQ+B�H +QMi`�+i- 7�HHBM; #�+F QM
ǳ7`�i2`MBivǴ r?2M i?2 i`�/BiBQM�H +�HH 7Q` ǳHB#2`ivǴ ?�b 7�BH2/X
6`�MFHBMǶb rQ`F +�HHb #�+F iQ J�+T?2`bQMǶb BM K�Mv r�vb- #mi 2bT2+B�HHv BM
i?Bb /272Mb2 Q7 HB#2`�H p�Hm2bX Ai +QHQm`b 6`�MFHBMǶb pB2r Q7 ǳi?2 `2�H rQ`H/Ǵ BM
r�vb AǶK MQi bm`2 b?2 r�b �r�`2 Q7X LQM2i?2H2bb- ?2` /B�;MQbBb Q7 i?2 2z2+i
i2+?MQHQ;B+�H +?�M;2 ?�b ?�/ QM Qm` HBp2b Bb bm++BM+i �M/ TQi2MiX a?2Ƕb MQi
r`QM;- #mi BM �//BiBQM iQ #2BM; � HB#2`�H- b?2 Bb �HbQ � TQbBiBpBbi- �M/ b?�`2b i?2
TQbBiBpBbiǶb #B�b 7Q` ǳ2tTH�BMBM; i?�iǴ Qp2` ǳ2tTH�BMBM; r?vǴX 6`�MFHBMǶb #QQF
2tTH�BMb i?�i +2`i�BM i2+?MQHQ;B+�H �M/ bQ+B�H +?�M;2b ?�p2 Q++m``2/ bBM+2 i?2
H�i2 RNdyb- #mi Bi +�MǶi 2tTH�BM r?vX
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6mM/�K2Mi�HHv- i?Bb Bb #2+�mb2 @ r?BH2 +H�BKBM; i?�i MQi?BM; b?2 r`Bi2b b?QmH/
#2 i�F2M �b i2+?MQHQ;B+�H /2i2`KBMBbK @ 6`�MFHBM Bb BM 7�+i � i2+?MQHQ;B+�H /2@
i2`KBMBbiX

LQi?BM; BM Kv bm`p2v Q` Bib ?B;?HB;?ib b?QmH/ #2 BMi2`T`2i2/ �b i2+?@
MQHQ;B+�H /2i2`KBMBbK Q` �b � #2HB27 BM i?2 �miQMQKv Q7 i2+?MQHQ;v
T2` b2X q?�i M22/b iQ #2 2KT?�bBb2/ Bb i?�i i2+?MQHQ;B2b �`2 /2@
p2HQT2/ �M/ mb2/ rBi?BM � T�`iB+mH�` bQ+B�H- 2+QMQKB+- �M/ TQHBiB+�H
+QMi2tiX U8RV

�M/ v2i- QM �HKQbi 2p2`v T�;2- i2+?MQHQ;v i�F2b �M QMiQHQ;B+�H T`BQ`Biv Qp2`
i?2 bQ+B�HX LQi?BM; Bb r`Bii2M �#Qmi i?2 bQ+B�H- 2+QMQKB+- �M/ TQHBiB+�H +QMi2ti
BM r?B+? 6`�MFHBM mM/2`bi�M/b i2+?MQHQ;v iQ �`Bb2X 6Q` 2t�KTH2 b?2 r`Bi2b i?�i
ǳi2+?MQHQ;v �b T`�+iB+2 ?�b KQ/B}2/ Qm` +mHim`2Ǵ UkeV- ǳ(i?2 bT22/ Q7 +QKKmMB@
+�iBQMb i2+?MQHQ;B2b) bQ +QKTH2i2Hv +?�M;2/ i?2 `2�H rQ`H/ Q7 i2+?MQHQ;v i?�i r2
MQr HBp2 BM � rQ`H/ i?�i Bb 7mM/�K2Mi�HHv /Bz2`2MiǴ Uj9V- ǳM2r i2+?MB+�H K2�Mb
`2bi`m+im`2 bQ+B�H �M/ 2+QMQKB+ �+iBpBiB2bǴ U9RVX q?BH2 i2+?MQHQ;v Bb b22M �b
ǳKQ/B7vBM;Ǵ �M/ ǳ`2bi`m+im`BM;Ǵ Qm` bQ+B2iv- i?Bb Bb MQi /m2 iQ �Mv BMi2`M�H HQ;B+
Q7 i?2 bQ+BQ@2+QMQKB+ bvbi2K Bib2H7- #mi QMHv iQ ǳBM�/2[m�i2 KQ/2HBM;Ǵ UkRV �M/
� 7�BHm`2 Q7 i?2 bQ+B�H +QMi`�+iX Ai Bb i?Bb HB#2`�HBbK Ĝ Q7 bQ+B�H +QMi`�+i i?2Q`v
�M/ KQ`�HBiv Uǳr�b Bi KQ`�HHv `B;?i i?�i- BM i?2 M�K2 Q7 i`�/2- T`QbT2`Biv- �M/ 27@
}+B2M+v- i?2 KQ/2 Q7 rQ`F +QmH/ +?�M;2 bQ /`�biB+�HHv i?�i K�Mv T2QTH2 #2+�K2
mT`QQi2/ �M/ /2T`Bp2/ Q7 i?2B` HBp2HB?QQ/\Ǵ U83VV Ĝ i?�i K�F2b 6`�MFHBM mM�#H2
iQ mM/2`bi�M/- 7Q` 2t�KTH2- i?2 M�im`2 �M/ +�mb2 Q7 i2+?MQHQ;B+�H BMMQp�iBQM-
r?B+? BM ?2` pB2r- bBKTHv ?�TT2Mb,

AMp2MiBQMb �M/ BMMQp�iBQMb K�v H2�/ iQ i?2 /2p2HQTK2Mi Q7 � T�`iB+@
mH�` i2+?MQHQ;vc i?Bb- BM im`M- +�M #`BM; ;`Qri? Q7 i?2 i2+?MQHQ;v-
bQ+B�H �++2Ti�M+2- �M/ bi�M/�`/Bx�iBQM Q7 T`Q/m+iBQM �b r2HH �b T`Q/@
m+ibX UNkV

"mi r?�i +�mb2/ i?2 BMp2MiBQMb �M/ BMMQp�iBQMb BM i?2 }`bi TH�+2\ q2HH- B7
BMp2MiBQMb �M/ BMMQp�iBQMb �`2 i2+?MQHQ;B2b- i?2M +H2�`Hv i?2v iQQ r2`2 +�mb2/
#v BMp2MiBQMb �M/ BMMQp�iBQMbX
hQ Kv KBM/- i?Bb Bb /m2 T�`iHv iQ i?2 ?2;2KQMB+ M�im`2 Q7 HB#2`�HBbK @ i?2
7�+i i?�i HB#2`�HBbK Bb bQ /QKBM�Mi- bQ bmT`2K2- i?�i Bi +�MMQi b22 #2vQM/ Bib
T`BQ`BxBM; Q7 BM/BpB/m�HBbK �M/ i?2 bQ+B�H +QMi`�+iX "mi BiǶb �HbQ /m2 iQ i?2
B/2� i?�i M2QHB#2`�H +�TBi�HBbK @ i?2 bi�i2 Q7 �z�B`b 6`�MFHBM Bb +`BiB+BxBM; @ Bb �
/27Q`K�iBQM Q7 i?2 ǳ;QQ/ +�TBi�HBbKǴ Q7 i?2 HQM; #QQK Ui?2 TQbi@q�` E2vM2bB�M
q2H7�`2 ai�i2 T2`BQ/V �M/ Q7 +H�bbB+ HB#2`�HBbKX *�TBi�HBbK- HBF2 HB#2`�HBbK Bib2H7-
Bb b22M �b ǳ`�iBQM�HǴ �M/ ǳM2mi`�HǴ- � 7�+i Q7 HB72c i?2`27Q`2 i?2 T`Q#H2Kb Q7
�mbi2`Biv �M/ i?2 +miiBM; Q7 bQ+B�H b2`pB+2b U�M/ �HH i?2 Qi?2` ǳ/27Q`K�iBQMbǴ Q7
M2QHB#2`�HBbKV +�MǶi #2 /m2 iQ i?2 KQ/2 Q7 T`Q/m+iBQMc i?2v ?�p2 iQ #2 �b+`B#2/
iQ bQK2i?BM; 2Hb2X 6Q` 6`�MFHBM- i?Bb QT2Mb i?2 /QQ` iQ b22BM; i2+?MQHQ;v �b
bQK2 FBM/ Q7 Q#D2+iBp2 �;2Mi- � i?BM; BM i?2 rQ`H/ i?�i Bb QT2`�iBM; BM bQK2
FBM/ Q7 +�mb�H `2H�iBQMb?BT rBi? mbX A7 r2 ?�p2 �HHQr2/ i?Bb iQ ?�TT2M- i?Bb
Bb /m2 @ MQi iQ i?2 HQ;B+ �M/ TQr2` `2H�iBQMb BM?2`2Mi BM i?2 bvbi2K @ #mi iQ

k



� 7�BHm`2 Q7 ;Qp2`M�M+2 �M/ i?2 bQ+B�H +QMi`�+iX q2 ?�p2 K�/2 KBbi�F2b- �M/
ǳi2+?MQHQ;vǴ ?�b T`Q}i2/ #v i?Qb2 KBbi�F2bX
h?Bb Bb � +H�bbB+ 2t�KTH2 Q7 r?�i J�`t +�HH2/ 72iBb?BbK �M/ GmF�+b +�HH2/ `2B}+�@
iBQM- r?2`2 i?2 KQp2K2Mi �M/ /vM�KB+b Q7 bQ+B�H `2H�iBQMb?BTb �`2 KBbi�F2M 7Q`
i?2 KQp2K2Mib �M/ �;2M+v Q7 i?BM;bX h?2 bQ+B�H +QMb2[m2M+2b 6`�MFHBM �M�Hvx2b
�`2 /2}MBi2Hv `2�H- �M/ T`Q#H2Kb r2 ?�p2 iQ �//`2bb- #mi i?2 /�vb Q7 �M mM[m2b@
iBQM2/ HB#2`�HBbK- Q7 i?2 7`22 K�`F2i- BM/BpB/m�HBbK- �M/ i?2 bQ+B�H +QMi`�+i- �`2
Qp2`X q?B+? �HH iQ i?2 ;QQ/- bBM+2 Bi Bb T`2+Bb2Hv i?�i HB#2`�HBbK r?B+? T`2p2Mib
6`�MFHBM 7`QK `2�HHv ;2iiBM; iQ i?2 ?2�`i Q7 h?2 _2�H qQ`H/ Q7 h2+?MQHQ;v- �M/
H2�p2b i?2 `2�/2` Q7 i?2b2 H2+im`2b 7mM/�K2Mi�HHv /Bbb�iBb}2/X

j



C�+[m2b _�M+Bĕ`2- ǳh?2 A;MQ`�Mi a+?QQHK�bi2`ǴX

kyRd@y8@Rd

C�+[m2b _�M+Bĕ`2- h?2 A;MQ`�Mi a+?QQHK�bi2`, 6Bp2 G2bbQMb BM AMi2HH2+im�H
1K�M+BT�iBQM- ai�M7Q`/, ai�M7Q`/ lMBp2`bBiv S`2bb- RNNRX
h?2`2 �`2 #QQFb i?�i vQm `2�/ �i 2t�+iHv i?2 `B;?i iBK2X A ?�p2 #22M bi`m;@
;HBM; rBi? � HQM; iBK2 rBi? i?2 722HBM; i?�i HB#`�`B2b �`2 rBi?Qmi � KBbbBQM-
rBi?Qmi � bQHB/- +QM+`2i2 Tm`TQb2X �HH Qm` /Bb+mbbBQMb �`QmM/ r?�i iQ +�HH Qm`
mb2`bfT�i`QMbf+mbiQK2`b bm;;2bi Bic i?2 bBHQb i?�i 2tBbi BM �Mv HB#`�`v Q7 � +2`@
i�BM bBx2- iQ Kv KBM/- T`Qp2 BiX A /QMǶi i?BMF i?�i HB#`�`B�Mb Q` bi�z rQ`FBM;
BM +�i�HQ;mBM;- �+[mBbBiBQMb- bvbi2Kb- Tm#HB+ b2`pB+2b- BM7Q`K�iBQM HBi2`�+v- 2i+-
2i+- ?�p2 � b2i Q7 ;Q�Hb i?�i +`Qbb �HH i?Qb2 �`2�bX S�`i Q7 i?Bb Bb /m2 iQ i?2
T`BpBH2;BM; Q7 i2+?MB+�H FMQrH2/;2 BM HB#`�`B�Mb?BT @ bQK2 Q7 i?Bb Bb `B;Q`Qmb BM
bQK2 mMBib UHBF2 K2i�/�i� �M/ +�i�HQ;mBM;V- p2`v r2�F BM Qi?2`b UHBF2 Tm#HB+ b2`@
pB+2bV- �M/ BM biBHH Qi?2`b Bb `B;Q`Qmb #mi UB7 /QM2 `B;?iV MQi HB#`�`v@bT2+B}+ UHBF2
HB#`�`v bvbi2Kb mMBibVX h?2 p�Hm2b �M/ KBbbBQM bi�i2K2Mib Q7 HB#`�`B2b- r?B+?
�`2 T`BK�`BHv #`�M/@ �M/ QTiB+b@`2H�i2/- QMHv K�F2 i?2 T`Q#H2K rQ`b2, i?2 H�+F
Q7 �+im�H p�Hm2b �M/ KBbbBQMb Bb Q#b+m`2/ #v i?2 7�+i i?�i r2 ?�p2 p�Hm2 �M/
KBbbBQM bi�i2K2Mib QM Qm` r2#bBi2bX
aQ- 7Q` r?�i 722Hb HBF2 � HQM; iBK2- AǶp2 #22M rQM/2`BM; �#Qmi � TQbbB#H2 mMB@
7vBM; KBbbBQM 7Q` HB#`�`B2bX q?�i FBM/ Q7 i?BM; rQmH/ i?�i HQQF HBF2X J�Mv Q7
i?2 TQbbB#BHBiB2b �`2 T`2/B+�i2/- mM7Q`imM�i2Hv- QM � HB#2`�H B/2QHQ;v i?�i- iQ Kv
KBM/- Bb BM i?2 T`Q+2bb Q7 +QHH�Tb2 �7i2` � ?2;2KQMv Q7 irQ Q` i?`22 +2Mim`B2bX
AM/BpB/m�HBbK- THm`�HBbK- �M/ b2H7@BKT`Qp2K2Mi i2M/ iQ #2 i?2 p�Hm2b mM/2`TBM@
MBM; Qm` KBbbBQM bi�i2K2Mib Ui?Qm;?- i`m2 iQ �Mv ?2;2KQMB+ B/2QHQ;v- i?2b2 �`2
mMbi�i2/ �M/ mM+QMb+BQmbVc i?2b2 mMbTQF2M p�Hm2b HB2 �i i?2 ?2�`i Q7 HB#`�`B�M@
b?BTb T2`2MMB�H �`;mK2Mi Qp2` ǳM2mi`�HBivǴX qQmH/ Bi #2 TQbbB#H2 iQ +QK2 mT
rBi? � KBbbBQM UB7 QMHv T`QpBbBQM�HHvV i?�i r�b MQi #�b2/ QM i?2b2 mMbTQF2M �M/
mM[m2biBQM2/ p�Hm2b\
_�M+Bĕ`2- BM � r�v- Bb �ii�+FBM; HB#2`�HBbK BM �MQi?2` �`2�- i?�i Q7 2/m+�iBQMX
h?2 A;MQ`�Mi a+?QQHK�bi2` Bb � K2/Bi�iBQM QM i?2 `�/B+�H 2/m+�iBQM�H bi`�i2;B2b
Q7 C�+[m2b C�+QiQi- � i2�+?2` �M/ TQHBiB+B�M r?Q- �7i2` i?2 `2biQ`�iBQM Q7 i?2
6`2M+? KQM�`+?v BM R3R8- r2Mi iQ "2H;BmK �M/ 2bi�#HBb?2/ � b+?QQHX >2 bTQF2
MQ 6H2KBb?- �M/ ?Bb bim/2Mib MQ 6`2M+?- #mi C�+QiQi r�b �#H2 iQ /2p2HQT �
T2/�;Q;v #v r?B+? � TmTBH +QmH/ #2 i�m;?i bQK2i?BM; i?2 i2�+?2` /Q2b MQi FMQrX

R



_�M+B2ĕ`2 �`;m2b i?�i C�+QiQiǶb K2i?Q/ /2T�`ib 7`QK i?2 i`�/BiBQM�H pB2r Q7
2/m+�iBQM- r?B+? Bb 2tTHB+�iBQM, � i2�+?2` 2tTH�BMb i?BM;b iQ bim/2Mi rBi? �M �BK
iQ #`BM;BM; i?2B` H2p2H Q7 FMQrH2/;2 mT iQ i?2 i2�+?2`Ƕb QrMX 6Q` _�M+B2ĕ`2- i?Bb
KQ/2H Q7 i2�+?BM; `2[mB`2b i?�i i?2 BMi2HHB;2M+2 Q7 i?2 bim/2Mi iQ #2 bm#D2+i2/ iQ
i?2 rBHH Q7 i?2 i2�+?2`X � +QM/BiBQM BM r?B+? i?2 BMi2HHB;2M+2 Q7 QM2 Bb /QKBM�i2/
#v i?2 rBHH Q7 �MQi?2` Bb � +QM/BiBQM Q7 bm#D2+iBQM- �M/ BM i?2 BMi2HH2+im�H }2H/-
C�+QiQi �M/ _�M+Bĕ`2 `272` iQ i?Bb �b ǳbimHiB}+�iBQMǴ U�#`miBbb2K2MiVX q?�i
C�+QiQiǶb 2/m+�iBQM�H K2i?Q/ �BKb 7Q` Bb MQi BMbi`m+iBQM- #mi 2K�M+BT�iBQMc i?2
+QM/BiBQM Q7 ǳ�M BMi2HHB;2M+2 BM i?2 b2`pB+2 Q7 � rBHHǴX h?2 i`�/BiBQM�H T2/�;Q;v-
iQQ- Bb T`2/B+�i2/ QM �M BM2[m�HBiv Q7 BMi2HHB;2M+2 Ui2�+?2`b FMQr KQ`2 i?�M
bim/2Mib- i?2 KB//H2 +H�bb2b FMQr KQ`2 i?�M T2�b�MibV- r?BH C�+QiQiǶb K2i?Q/
Bb #�b2/ QM � 7mM/�K2Mi�H +QKKBiK2Mi iQ i?2 ǳ2[m�HBiv Q7 BMi2HHB;2M+2ǴX
LQr- _�M+Bĕ`2Ƕb /2b+`BTiBQM Q7 i?2 rQ`H/ Q7 i?2 ǳPH/ (a+?QQH)J�bi2`Ǵ- i?2 bvb@
i2K Q7 2tTHB+�iBQM �M/ BMbi`m+iBQM i?�i `2bmHi BM bimHiB}+�iBQM �M/ b2H7@+QMi2KTi
#�b2/ QM i?2 #2HB27 BMbiBHH2/ BM bim/2Mib i?�i i?2v �`2 bimTB/- }ib iQ � i Kv QrM
2tT2`B2M+2 Q7 2/m+�iBQM- �i H2�bi BM T`BK�`v- b2+QM/`v- �M/ mM/2`;`�/m�i2 H2p2HX
h?2 `QH2 Q7 T`Q72bbQ`b- 7Q` 2t�KTH2- BM Kv mM/2`;`�/- r�b T`2iiv +H2�`Hv MQi iQ
H2�/ bim/2Mib iQr�`/b �Mv FBM/ Q7 BMi2HH2+im�H 2K�M+BT�iBQM- #mi r�b iQ BKT�`i �
72r 7�+ib U2MQm;? iQ T�bb � +Qm`b2V- �M/ BM/m+i bim/2Mib BMiQ i?2 bQ+BQ@TQHBiB+�H
Q`/2` Ui?�i Bb- �M Q`/2` Q7 bm#D2+iBQM �M/ 2tTHQBi�iBQMV- �M/ r?2M +?�HH2M;2/-
;2M2`�HHv `2bTQM/2/ BM � r�v +�H+mH�i2/ iQ Tmi i?2 bim/2Mi BM i?2B` UBMi2HH2+im�HV
TH�+2X
Jv 2/m+�iBQM T`BK�`BHv iQQF TH�+2 rBi?BM i?2 HB#`�`vX _�M+Bĕ`2 /2b+`B#2b i?2
`QH2 Q7 i?2 #QQF BM C�+QiQiǶb 2/m+�iBQM�H K2i?Q/,

"v H2�pBM; ?Bb BMi2HHB;2M+2 Qmi Q7 i?2 TB+im`2- ?2 ?�/ �HHQr2/ i?2B` BM@
i2HHB;2M+2 iQ ;`�TTH2 rBi? i?�i Q7 i?2 #QQFX h?mb- i?2 irQ 7mM+iBQMb
i?�i HBMF i?2 T`�+iB+2 Q7 i?2 K�bi2` 2tTHB+�iQ`- i?�i Q7 i?2 b�p�Mi
�M/ i?�i Q7 i?2 K�bi2` ?�/ #22M /BbbQ+B�i2/X h?2 irQ 7�+mHiB2b BM
TH�v /m`BM; i?2 �+i Q7 H2�`MBM;- M�K2Hv BMi2HHB;2M+2 �M/ rBHH- ?�/
i?2`27Q`2 �HbQ #22M b2T�`�i2/- HB#2`�i2/ 7`QK 2�+? Qi?2`X � Tm`2
`2H�iBQMb?BT Q7 rBHH iQ rBHH ?�/ #22M 2bi�#HBb?2/ #2ir22M K�bi2` �M/
bim/2Mi, � `2H�iBQMb?BT r?2`2BM i?2 K�bi2`Ƕb /QKBM�iBQM `2bmHi2/ BM
�M 2MiB`2Hv HB#2`�i2/ `2H�iBQMb?BT #2ir22M i?2 BMi2HHB;2M+2 Q7 i?2 bim@
/2Mi �M/ i?�i Q7 i?2 #QQFě i?2 BMi2HHB;2M+2 Q7 i?2 #QQF i?�i r�b
�HbQ i?2 i?BM; BM +QKKQM- i?2 2;�HBi�`B�M BMi2HH2+im�H HBMF #2ir22M
K�bi2` �M/ bim/2MiX h?Bb /2pB+2 �HHQr2/ i?2 DmK#H2/ +�i2;Q`B2b Q7
i?2 T2/�;Q;B+�H �+i iQ #2 bQ`i2/ Qmi- �M/ 2tTHB+�iBp2 bimHiB}+�iBQM iQ
#2 T`2+Bb2Hv /2}M2/X h?2`2 Bb bimHiB}+�iBQM r?2M2p2` QM2 BMi2HHB;2M+2
Bb bm#Q`/BM�i2/ iQ �MQi?2`X � T2`bQMě �M/ � +?BH/ BM T�`iB+mH�`ě
K�v M22/ � K�bi2` r?2M ?Bb QrM rBHH Bb MQi bi`QM; 2MQm;? iQ b2i ?BK
QM i`�+F �M/ F22T ?BK i?2`2X "mi i?�i bm#D2+iBQM Bb Tm`2Hv QM2 Q7
rBHH Qp2` rBHHX Ai #2+QK2b bimHiB}+�iBQM r?2M Bi HBMFb �M BMi2HHB;2M+2
iQ �MQi?2` BMi2HHB;2M+2X AM i?2 �+i Q7 i2�+?BM; �M/ H2�`MBM; i?2`2 �`2
irQ rBHHb �M/ irQ BMi2HHB;2M+2bX q2 rBHH +�HH i?2B` +QBM+B/2M+2 bimHiB@

k



}+�iBQMX AM i?2 2tT2`BK2Mi�H bBim�iBQM C�+QiQi +`2�i2/- i?2 bim/2Mi
r�b HBMF2/ iQ � rBHH- C�+QiQiǶb- �M/ iQ �M BMi2HHB;2M+2- i?2 #QQFǶbě
i?2 irQ 2MiB`2Hv /BbiBM+iX q2 rBHH +�HH i?2 FMQrM �M/ K�BMi�BM2/ /B7@
72`2M+2 Q7 i?2 irQ `2H�iBQMbě i?2 �+i Q7 �M BMi2HHB;2M+2 Q#2vBM; QMHv
Bib2H7 2p2M r?BH2 i?2 rBHH Q#2vb �MQi?2` rBHHě2K�M+BT�iBQMX UTX RjV

aQ- Kv [m2biBQM #2+�K2, r?�i B7 i?2 HB#`�`v `2+Q;MBx2/ �M/ iQQF QrM2`b?BT Q7
Bib 2ivKQHQ;B+�H ?BbiQ`v �b � TH�+2 Q7 #QQFb\ q?�i B7 Bi #2;�M iQ i�F2 b2`BQmbHv
� KBbbBQM MQi Q7 ǳ�++2bb iQ BM7Q`K�iBQMǴ Q` ǳ�++2bb iQ K�i2`B�HǴ- #mi Q7 2K�M+B@
T�iBQMX q?�i B7 BMbi2�/ Q7 BM7Q`K�iBQM HBi2`�`+v- r2 i?Qm;?i �#Qmi BMi2HH2+im�H
2K�M+BT�iBQM\ AMbi2�/ Q7 i?2 KmHiBTH2 ;Q�Hb Q7 +�i�HQ;mBM;- bvbi2Kb- Q` Tm#HB+
b2`pB+2b- r2 2M;�;2/ b2`BQmbHv rBi? � KBbbBQM Q7 2K�M+BT�iBQM\ AM �M �+�/2KB+
+QMi2ti- r2 +QmH/ T`QpB/2 � +QmMi2`r2B;?i iQ i?2 i`�/BiBQM�H U2tTHB+�iQ`vV KQ/2H
Q7 T2/�;Q;v /QKBM�Mi BM i?2 �+�/2Kvc BM i?2 Tm#HB+ +QMi2ti- r2 +QmH/ T`QpB/2
� HB#2`�iBQM 7`QK i?2 +mHim`�H /QKBM�M+2 Q7 M2QHB#2`�H +�TBi�HBbK �M/ Bib `2[mB`2@
K2Mib 7Q` +QMbmKTiBQMX h?2 p�Hm2 Q7 HB#`�`B2b- iQ Kv KBM/- � KQiiQ r2 rQmH/
/Q r2HH iQ i�F2 `2�HHv b2`BQmbHv- Bb ?Qr _�M+Bĕ`2 bmKb mT i?2 TH�+2 Q7 i?2 #QQF
BM i?Bb `�/B+�H- 2K�M+BT�iQ`v T`QD2+i, ǳh?2 #QQF Bb i?2 2[m�HBiv Q7 BMi2HHB;2M+2Ǵ
Uj3VX

j



GB#2`�HBbK �M/ L2mi`�HBiv

kyRd@y8@kj

AM /Bb+mbbBM; +H�bbB+�H HB#2`�HBbK- i?2 Pt7Q`/ lMBp2`bBiv S`2bb AMi`Q/m+iBQM iQ
SQHBiB+b Ua2+QM/ *�M�/B�M 1/BiBQMV r`Bi2b i?�i ǳi?2 HB#2`�H +`BiB[m2 Q7 7�b+BbK �b
B/2QHQ;B2b Bb � `2~2+iBQM Q7 � i2M/2M+v �KQM; bQK2 HB#2`�Hb iQ `2;�`/ HB#2`�HBbK
�b bQK2?Qr �#Qp2 i?2 B/2QHQ;B+�H 7`�vǴ �M/ [mQi2b "�`#�`� :QQ/rBMǶb lbBM;
SQHBiB+�H A/2�bX h?2 7mHH [mQi�iBQM 7`QK :QQ/rBM `mMb,

AM "`Bi�BM r2 BK#B#2 HB#2`�H B/2�b 2zQ`iH2bbHv 7`QK �M 2�`Hv �;2- rBi?
i?2 `2bmHi i?�i HB#2`�HBbK �TT2�`b �b � M2+2bb�`v i`mi?- i?2 #�bBb Q7
`2�HBiv- `�i?2` i?�M �b QM2 TQHBiB+�H B/2QHQ;v �KQM; K�MvX Uj8VX

AM i?BMFBM; �#Qmi i?Bb [m2biBQM Q7 ǳM2mi`�HBivǴ i?�i TH�;m2b HB#`�`B�Mb?BT U�M/
K�Mv Qi?2` ǳHB#2`�H T`Q72bbBQMbǴV- Bi Q++m``2/ iQ K2 i?�i i?2 +QM+2Ti Q7 M2m@
i`�HBiv +QmH/ QMHv �TTHv iQ � T?2MQK2MQM i?�i Bb UQ` i?BMFb Bi BbV ǳ�#Qp2 i?2
7`�vǴX h?2 ai�i2- 7Q` 2t�KTH2- BM HB#2`�H i2`Kb- Bb b22M �b M2mi`�H- �b KQ/2`�i@
BM; #2ir22M � THm`�HBiv Q7 pB2rb- bi�M/BM; �#Qp2 +QKT2iBM; +H�bb2b- `�i?2` i?�M
K�BMi�BMBM; Ui?`Qm;? 7Q`+2V i?2 ?2;2KQMv Q7 i?2 `mHBM; +H�bb Ub22- 7Q` 2t�KTH2-
G2MBMǶb /Bb+mbbBQM Q7 i?2 bi�i2 �i i?2 #2;BMMBM; Q7 h?2 ai�i2 �M/ _2pQHmiBQMVX
AM i2`Kb Q7 B/2QHQ;B2b- ǳM2mi`�HBivǴ +�M QMHv #2HQM; iQ bQK2i?BM; i?�i b22b Bib2H7
�b MQM@B/2QHQ;B+�HX h?2 �`;mK2Mi Bb +B`+mH�`, HB#2`�HBbK Bb M2mi`�H #2+�mb2 Bi Bb
MQi �M B/2QHQ;v- �M/ Bi Bb MQi �M B/2QHQ;v #2+�mb2 Bi Bb M2mi`�HX h?2 THm`�HBbK
Q7 pB2rb i?�i HB#2`�HBbK K�BMi�BMb Bb b22M �b T`QpBM; Bib MQM@B/2QHQ;B+�H M�im`2X
.�pB/ >�`p2v- BM ?Bb }`bi BKTQ`i�Mi rQ`F Q7 i?2Q`v- BMi`Q/m+2b irQ /2}MBiBQMb
Q7 ǳB/2QHQ;vǴ- QM2 J�`tBbi- i?2 Qi?2` HB#2`�H,

J�`t ;Bp2b � bT2+B}+ K2�MBM; iQ B/2QHQ;v @ ?2 `2;�`/b Bi �b �M mM@
�r�`2 2tT`2bbBQM Q7 i?2 mM/2`HvBM; B/2�b �M/ #2HB27b r?B+? �ii�+? iQ
� T�`iB+mH�` bQ+B�H bBim�iBQM- BM +QMi`�bi iQ i?2 �r�`2 �M/ +`BiB+�H
2tTQbBiBQM Q7 B/2�b BM i?2B` bQ+B�H +QMi2ti r?B+? Bb 7`2[m2MiHv +�HH2/
B/2QHQ;v BM i?2 r2biX UaQ+B�H CmbiB+2 �M/ i?2 *Biv- R3VX

h?Bb }ib rBi? :QQ/rBMǶb +?�`�+i2`Bx�iBQM Q7 HB#2`�HBbK �TT2�`BM; �b � ǳM2+2bb�`v
i`mi?Ǵ- bQK2i?BM; Q7 r?B+? r2 KB;?i MQi 2p2M #2 +QMb+BQmbX S2`p2`b2Hv- 7Q`
HB#2`�HBbK- Bi Bb T`2+Bb2Hv i?2 mM+QMb+BQmb M�im`2 Q7 Bib p�Hm2b �M/ T`BQ`BiB2b
i?�i- BM +QMi`�bi iQ i?2 �HH@iQQ@+QMb+BQmb B/2QHQ;B2b Q7 #Qi? `B;?i �M/ H27i- K�F2
HB#2`�HBbK +2Mi`�H- M2mi`�H- 2[mBpQ+�H- KQ/2`�iBM;X Ai b22Kb iQ K2 i?�i i?2
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[m2biBQM Q7 HB#`�`v M2mi`�HBiv +QK2b /QrM iQ i?Bb mM+QMb+BQmb T`2bmKTiBQM Q7
HB#2`�H p�Hm2bX
h?2 T`Q#H2K rBi? HB#2`�HBbK @ �b r2 �`2 +m``2MiHv b22BM; @ Bb i?�i #v #2BM;
mM�r�`2 Q` mM+QMb+BQmb- Bi T`2p2Mib [m2biBQMb #2BM; �bF2/ �#Qmi Bi- Bi bmTT`2bb2b
�Hi2`M�iBp2 pQB+2b- rQ`/b- �M/ B/2�b- T`2+Bb2Hv #2+�mb2 i?Qb2 pQB+2b ?�p2 MQi?BM;
iQ bT2�F �;�BMbi, HB#2`�HBbK Bb bBH2Mi BM Bib �miQK�iB+ T`2bmKTiBQM Q7 i?2 i`mi?
Q7 i?2 rQ`H/X LQi i?2 H2�bi /2#i r2 Qr2 iQ J�`t Bb i?�i ?2 K�/2 i?2 B/2QHQ;v Q7
HB#2`�HBbK 2tTHB+Bi- �HHQrBM; �HH i?Qb2 r?Q +�K2 �7i2` iQ +?�HH2M;2 �M/ [m2biBQM-
iQ BMi2``Q;�i2 �M/ +`Qbb@2t�KBM2 i?2 T`2bmKTiBQMb Q7 HB#2`�HBbK- BM+Hm/BM; i?2
T`2bmKTiBQM Q7 M2mi`�HBivX
AM Kv `2+2Mi TQbib QM 6`�MFHBMǶb h?2 _2�H qQ`H/ Q7 h2+?MQHQ;v �M/ S�i2K�M �
S�i2K�MǶb ǳJ�M�;BM; *mHim`�H *?�M;2 BM Sm#HB+ GB#`�`B2bǴ A +?�HH2M;2/- QM i?2
QM2 ?�M/- i?2 mM�r�`2 B/2QHQ;v Q7 l`bmH� 6`�MFHBM �M/ i?2 �r�`2 #mi KBbi�F2M
B/2QHQ;v Q7 CQ?M S�i2K�MX
6`�MFHBM 2TBiQKBx2b i?2 mM+QMb+BQmb- mM�r�`2 B/2QHQ;v Q7 *�M�/B�M HB#2`�HBbKX
6Q` ?2`- i?2 HB#2`�H p�Hm2b Q7 BM/BpB/m�HBbK- `2�bQM- T`Bp�i2@T`QT2`iv- �M/ b2H7@
BKT`Qp2K2Mi �`2 bQ b2H7@2pB/2Mi i?�i b?2 M2p2` M22/b iQ 2MmM+B�i2 i?2K @ b?2 +�M
bBKTHv T`2bmK2 i?�i ?2` �m/B2M+2 b?�`2b i?2KX AM *�M�/�- r?2`2 i?2 GB#2`�H
S�`iv ?�b #22M +�HH2/ ǳ*�M�/�Ƕb M�im`�H ;Qp2`MBM; T�`ivǴ- T2`?�Tb i?Bb r�b �
p�HB/ �bbmKTiBQM- 2bT2+B�HHv �i J�bb2v >�HH iQ �M �m/B2M+2 Q7 A/2�b HBbi2M2`b BM
RN3dX 6`�MFHBM Bb p2`v ;QQ/ �i /2b+`B#BM; i?2 T2`MB+BQmb 2z2+ib Q7 i2+?MQHQ;v
QM bQ+B2iv- #mi ?2` HB#2`�HBbK T`2p2Mib ?2` 7`QK 2tTH�BMBM; r?v bm+? 2z2+ib
i�F2 TH�+2- r?B+? K�F2 Bi BKTQbbB#H2 7Q` ?2` iQ 2tTH�BM ?Qr r2 KB;?i ;Q �#Qmi
+?�M;BM; i?BM;bX 6Q` 6`�MFHBM- i?2 bQ+B�H +QMi`�+i U�MQi?2` HB#2`�H B/2�V ?�b
#2+QK2 rQ`M /QrM i?`Qm;? i?2 2z2+ib Q7 i2+?MQHQ;v �M/ Kmbi #2 `2M2r2/X
6Q` ?2`- r2 Kmbi bBKTHv /2+B/2 iQ /Q #2ii2`- �M/ r2 +�M +?�M;2 Qm` rQ`H/X
h?2 T`Q#H2Kb Q7 ǳi?2 `2�H rQ`H/ Q7 i2+?MQHQ;vǴ �`2 bBKTHv /m2 iQ KBbi�F2bc B7
r2 K�F2 i?2 `B;?i /2+BbBQMb MQr- �HH rBHH #2 r2HH �;�BMX h?2`2 Bb MQ `QQK BM
?2` �M�HvbBb 7Q` �Mvi?BM; #2vQM/ i?2 HB#2`�H +QMbi2HH�iBQM Q7 BM/BpB/m�H@bQ+B�H
+QMi`�+i@T`Bp�i2 T`QT2`ivX a?2 �/KBib iQ MQ /QKBM�iBQM- MQ 2tTHQBi�iBQM- MQ
`�T�+BQmbM2bb- �M/ b?2 +2`i�BMHv rQmH/ MQi �/KBi i?�i- 7Q` 2t�KTH2- +�TBi�HBbib
�M/ rQ`F2`b KB;?i MQi b?�`2 � b2i Q7 p�Hm2bX
6Q` S�i2K�M- i?2 T`Q#H2K Bb � HBiiH2 /Bz2`2MiX >2 #2HB2p2b ?2 Bb � J�`tBbi- �M/ ?2
Bb +QMb+BQmb Q7 i?Bb B/2QHQ;vX >Qr2p2`- ?2 Bb mM�#H2 iQ `2�HHv +QMM2+i i?2 J�`tBbi
i?2Q`v ?2 2bTQmb2b rBi? i?2 K�i2`B�H 2tBbi2M+2 Q7 i?2 Q`;�MBx�iBQMb ?2 Bb i`vBM;
iQ +`BiB[m2X >Bb KQ/2Hb �`2MǶi 7QmM/2/ BM �Mvi?BM; `2�H- bQ ?Bb T`QTQb�Hb 7Q`
HB#`�`B2b �`2 miQTB�M KQ`2 i?�M �Mvi?BM; 2Hb2X >2 bi�i2b i?BM;b �#Qmi HB#`�`B2b
U#Qi? i`�/BiBQM�H �M/ T`Q;`2bbBp2V �b B7 i?2v �`2 7�+ibc r?2i?2` i?2v �`2 Q` MQi
Bb BKK�i2`B�H @ i?2v �`2 MQi mb27mH iQ �+im�HHv 2tBbiBM; HB#`�`B2bX h?Bb Bb K�BMHv
#2+�mb2 7Q` S�i2K�M- �b 7Q` 6`�MFHBM- 2p2`vi?BM; +QK2b /QrM iQ i?2 `�iBQM�H
/2+BbBQMb Q7 � ;`QmT Q7 BM/BpB/m�Hb rBi? TQr2` X 6Q` S�i2K�M- i?2 bi`m+im`2 Q7
i?2 ǳM22/b@#�b2/Ǵ HB#`�`v BMpQHp2b � ǳ`27Q`;BM; Q7 i?2 bQ+B�H +QMi`�+iǴ Dmbi �b
Km+? �b 7Q` 6`�MFHBMX h?2 T`Q#H2K rBi? i`�/BiBQM�H HB#`�`B2b /Q2bMǶi HB2 BM i?2
+QKKQ/Biv 7Q`K- 2tTHQBi�iBQM- bi`m+im`2b Q7 /QKBM�iBQM- Q` bvbi2Kb Q7 BM2[m�HBiv

k



@ BiǶb Dmbi � KBbi�F2X L2QHB#2`�HBbK Bb � KBbi�F2- 2�bBHv +Q``2+i2/ �b HQM; �b r2
`2bm#b+`B#2 iQ HB#2`�H p�Hm2bX S�i2K�M +�M /`2bb ?Bb UmiQTB�MV T`QTQb�Hb 7Q`
HB#`�`B2b mT BM J�`tBbi i2`Kb- #mi BM i?2 2M/ ?2 i?BMFb i?�i � `�iBQM�H `27Q`;BM;
Q7 i?2 bQ+B�H +QMi`�+i rBHH bQHp2 Qm` T`Q#H2KbX AM i?2 K2�MiBK2- +�TBi�HBbK rBHH
;2i QM rBi? i?2 DQ# Q7 2tTHQBiBM; T2QTH2 �M/ /2bi`QvBM; i?2 TH�M2iX
"2+�mb2 r?�i ǳ`27Q`;BM; i?2 bQ+B�H +QMi`�+iǴ K2�Mb Bb M2mi`�HBiv @ Bi K2�Mb
`2bT2+iBM; THm`�HBbi pB2rb Ur?B+? 2Mbm`2b i?�i MQi?BM; ;2ib �++QKTHBb?2/V- Bi
2Mbm`2b i?2 `mH2 Q7 H�r i?�i T`Qi2+ib i?�i THm`�HBbK U2Mbm`BM; i?�i MQi?BM; ;2ib
+?�HH2M;2/V �M/ Bi 2Mbm`2b i?2 T`Qi2+iBQM Q7 T`Bp�i2 T`QT2`iv- �b i?2 BMbiBimiBQM
i?�i ;m�`�Mi22b i?2 b2H7@BKT`Qp2K2Mi Q7 i?2 BM/BpB/m�H #v K2�Mb Q7 i?2 7`22
K�`F2iX h?Bb Bb i?2 ǳM2mi`�HBivǴ Q7 HB#2`�HBbK- i?�i Bb- MQ M2mi`�HBiv �i �HHX
L2mi`�HBiv /Q2bMǶi 2tBbi- Bi Bb � }+iBQM BMp2Mi2/ #v i?2 HB#2`�H B/2QHQ;v rBi? �M
2M/ iQ ?B/BM; i?2 B/2QHQ;B+�H M�im`2 Q7 HB#2`�HBbK Bib2H7X
 AiǶb B`QMB+ i?�i- r?BH2 6`�MFHBM /2MB2b #2BM; � i2+?MQHQ;B+�H /2i2`KBMBbi- b?2
`2�HHv Bb- �M/ S�i2K�M +H�BKb iQ #2 � /2i2`KBMBbi r?2M ?2 Bb MQi5
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S�i2K�MǶb ǳ*mHim`�H *?�M;2Ǵ

kyRd@y8@kj

A }`bi r`Qi2 �#Qmi CQ?M S�i2K�M �`QmM/ i?Bb iBK2 H�bi v2�`- `2bTQM/BM; iQ
QM2 Q7 ?Bb PT2M a?2H7 +QHmKMb �#Qmi r?�i S�i2K�M mM/2`bi�M/b �b i?2 ǳi`m2
+QKKmMBiv@H2/ HB#`�`vǴ U�M 2t�KTH2 Q7 i?2 LQ h`m2 a+QibK�M 7�HH�+vVX �b A
b�B/ BM ǳSm#HB+ GB#`�`B2b- >BbiQ`v- �M/ i?2 ai�i2Ǵ- S�i2K�M BbMǶi 2t�+iHv r`QM;
BM ?Bb mM/2`bi�M/BM; Q7 J�`tBb i?2Q`v Ui?Qm;? A i?BMF ?Bb mM/2`bi�M/BM; Q7
i?2 +QM+2Tib Bb bBKTHBbiB+V- i?2 T`Q#H2K Bb rBi? ?Bb �ii2KTi iQ +QMM2+i J�`tBbi
i?2Q`v iQ ?Bb mM/2`bi�M/BM;- }`bi- Q7 ?Qr HB#`�`B2b +m``2MiHv �`2 �M/- b2+QM/-
r?�i M22/ iQ #2 /QM2 iQ +?�M;2 i?2KX Pp2` i?2 T�bi v2�` Q` bQ- S�i2K�M
?�b r`Bii2M BM ?Bb +QHmKM QM K�Mv iQTB+b `2H�i2/ iQ J�`tBbK �M/ HB#`�`B2b-
Tm#HB+ b2`pB+2b- �M/ Q`;�MBx�iBQM�H bi`m+im`2- �M/ ?2 ?�b ;�i?2`2/ i?Qb2 i?Qm;?ib
iQ;2i?2` BMiQ � +Q@�mi?Q`2/ TB2+2 BM Sm#HB+ GB#`�`v Zm�`i2`Hv +�HH2/ ǳJ�M�;BM;
*mHim`�H *?�M;2 BM Sm#HB+ GB#`�`B2bǴX
CQ?M S�i2K�M r`Qi2 i?Bb �`iB+H2 rBi? CQ2 S�i2K�M r?Q- �++Q`/BM; iQ i?2 �mi?Q`
#BQ- Bb ǳ+m``2MiHv mM/2`i�FBM; � J�bi2`b .2;`22 �i i?2 lMBp2`bBiv Q7 LQiiBM;@
?�K- rBi? � bT2+B}+ BMi2`2bi BM i?2 /Bb+BTHBM2b Q7 J�`tBbi TQHBiB+�H i?2Q`v �M/
AMi2`M�iBQM�H SQHBiB+�H 1+QMQKv UAS1VǴX h?Bb +Q@�mi?Q`b?BT Bb 72Hi- A i?BMF- BM
i?2 r2B;?i ;Bp2M BM i?2 }`bi ?�H7 Q7 i?2 �`iB+H2 iQ � `2�/BM; Q7 J�bHQr �M/ J�`t-
mbBM; J�`t �b � r�v iQ +Q``2+i J�bHQrǶb ǳB/2�HBbKǴX �/KBii2/Hv- i?Bb ;Q2b #2@
vQM/ i?2 i?2Q`2iB+�H T�`ib Q7 CQ?M S�i2K�MǶb +QHmKMb- #mi Bb biBHH T`2b2Mi2/ BM
�M Qp2`@bBKTHB}2/ K�MM2`- �b B7 i?2`2 ?�b MQi #22M R8y v2�`b Q7 /2#�i2- /Bb�;`22@
K2Mi- 7Q`KmH�iBQMb- �M/ `27Q`KmH�iBQMb �`QmM/ r?�i J�`t �M/ 1M;2Hb K2�Mi
�M/ ?Qr i?Bb KB;?i #2 �TTHB2/ iQ � ;Bp2M ?BbiQ`B+�H KQK2MiX A +�MǶi bT2�F iQ
i?2 `2+2TiBQM Q7 J�bHQr- #mi A BK�;BM2 i?2`2 ?�b #22M � HQi Q7 �M�HvbBb �M/
bvMi?2bBb mM/2`i�F2M Q7 ?Bb i?BMFBM; bBM+2 ?Bb ?B2`�`+?v Q7 M22/b }`bi �TT2�`2/
BM RN9jX Jv Bbbm2 Bb MQi bQ Km+? rBi? i?2 BMi2`T`2i�iBQM Q7 J�`tBbK- i?Qm;? A
}M/ Bi Qp2`bBKTHBbiB+ �M/ iQQ #H�+F �M/ r?Bi2X 6Q` 2t�KTH2- ;Bp2M i?2 7QHHQrBM;
bi�i2K2Mi,

h?Bb �`iB+H2 +QK#BM2b i?2 B/2�b Q7 E�`H J�`t �M/ �#`�?�K J�bHQr
�M/ i?2B` i?2Q`B2b Q7 ?mK�M M22/b iQ +QMbi`m+i �M �M�HviB+�H 6`�K2@
rQ`F #�b2/ QM � bT2+B}+ BMi2`T`2i�iBQM Q7 ?BbiQ`B+�H K�i2`B�HBbK
FMQrM �b i2+?MQHQ;B+�Hf2+QMQKB+ /2i2`KBMBbKX URV

h?Bb +QM7mb2b � 72r +QM+2Tim�H +�i2;Q`B2bX h?2`2 �`2 K�Mv FBM/b Q7 i2+?MQHQ;B@
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+�H Q` 2+QMQKB+ /2i2`KBMBbK- �M/ bm+? � /2i2`KBMBbK Bb QM2 TQbbB#H2 +`BiB+BbK
Q7 ?BbiQ`B+�H K�i2`B�HBbK- #mi ǳi2+?MQHQ;B+�Hf2+QMQKB+ /2i2`KBMBbKǴ Bb MQi �M
BMi2`T`2i�iBQM Q7 ?BbiQ`B+�H K�i2`B�HBbKX AM/22/- 72r J�`tBbib- A i?BMF- rQmH/
�;`22 i?�i ?BbiQ`B+�H K�i2`B�HBbK Bb � /2i2`KBMBbKX AM �Mv 2p2Mi- i?Bb Bb i?2
QMHv K2MiBQM Q7 /2i2`KBMBbK- bQ BiǶb /B{+mHi iQ mM/2`bi�M/ 2t�+iHv r?�i Bb
K2�Mi #v i?2 i2`K ?2`2- �M/ ?Qr Bi +QMM2+ib J�`tfJ�bHQr rBi? i?2 �M�HviB+�H
6`�K2rQ`FX
�MQi?2` 2t�KTH2 Bb i?2 mb2 Q7 ai�HBMǶb .B�H2+iB+�H �M/ >BbiQ`B+�H J�i2`B�HBbK
iQ bmTTQ`i i?2 B/2� i?�i i?2 `2H�iBQMb?BT #2ir22M i?2 #�b2 �M/ i?2 bmT2`bi`m+@
im`2 Bb MQi mMB/B`2+iBQM�H Q` /B`2+iHv +�mb�HX J�Mv J�`tBbi i?2Q`Bbib ?�p2 /m;
BMiQ i?Bb iQTB+ U:`�Kb+B- �Hi?mbb2`- �M/ C�K2bQM iQ M�K2 Dmbi � 72rV- #mi BM
�//BiBQM- iQ bBKTHv +Bi2 ai�HBM BM bmTTQ`i Q7 � pB2r i?�i ǳi?2 bmT2`bi`m+im`2
+�M 2t2`+Bb2 �M BKTQ`i�Mi `QH2 BM b?�TBM; i?2 #�b2Ǵ mM/2`+mib i?2 +QMi2MiBQM
i?�i i?2 ǳBMi2`T`2i�iBQMǴ Q7 ?BbiQ`B+�H K�i2`B�HBbK Bb � /2i2`KBMBbK @ � /2i2`@
KBMBbiB+ TQbBiBQM rQmH/ �`;m2 T`2+Bb2Hv i?�i i?2 `2H�iBQMb?BT #2ir22M #�b2 �M/
bmT2`bi`m+im`2 r�b mMB/B`2+iBQM�H �M/ +�mb�HX h?2`2 Bb � +QMi`�/B+iBQM BM i?2
i?2Q`2iB+�H +QKTQM2Mi Q7 i?2 �`iB+H2X
>Qr2p2`- i?2 K�BM T`Q#H2K Bb rBi? i?2 b2+iBQMb QM HB#`�`B2b- +mHH2/- Bi �TT2�`b-
7`QK CQ?M S�i2K�MǶb +QHmKMbX h?2 ǳ�M�HviB+�H 7`�K2rQ`FǴ mb2/ BM i?2 �`iB+H2
Bb bBKTHv Qz2`2/ rBi?Qmi 2tTH�M�iBQMX A7 i?2 7`�K2rQ`F Bb �M�HviB+�H- r?�i
r�b i?2 2KTB`B+�H #�bBb 7Q` i?2 +?�`�+i2`BbiB+b\c rBi?Qmi � /Bb+mbbBQM Q7 r?2`2
i?2 +?�`�+i2`BbiB+b mb2/ BM i?2 7`�K2rQ`F ?�p2 +QK2 7`QK- Bi �TT2�`b �b B7 i?2
7`�K2rQ`F r�b Tmi iQ;2i?2` #�b2/ QM �M2+/Qi2 UQ`- iQ #2 +?�`Bi�#H2- T2`bQM�H
2tT2`B2M+2VX AM �Mv 2p2Mi r2 /QMǶi FMQrX
PM+2 �;�BM- A /QMǶi T�`iB+mH�`Hv /Bb�;`22 rBi? S�i2K�MǶb +?�`�+i2`Bx�iBQM Q7
ǳi`�/BiBQM�H HB#`�`B2bǴ- #mi A /QMǶi FMQr r?2`2 i?Bb +?�`�+i2`Bx�iBQM ?�b #22M
/`�rM 7`QK- r?B+? Tmib i?2 Qi?2` irQ +�i2;Q`B2b @ ǳ+QKKmMBiv@H2/Ǵ �M/ ǳM22/b@
#�b2/Ǵ @ QM p2`v b?�Fv ;`QmM/ BM/22/- #2+�mb2 i?2v HQQF HBF2 i?2v ?�p2 #22M
BMp2Mi2/ 7Q` S�i2K�MǶb i?2Q`2iB+�H Tm`TQb2- �b KQ/2Hb iQ #2 mb2/ iQ mT?QH/ ?Bb
�`;mK2MiX h?Bb BbMǶi � #�/ i?BM; BM �M/ Q7 Bib2H7- #mi r?2M i?2v �`2 T`2b2Mi
rBi?Qmi DmbiB7+�iBQM Q` 2tTH�M�iBQM BM �M �M�HviB+�H 7`�K2rQ`F- i?2v /QMǶi b22K
iQ #2 #�b2/ QM �Mvi?BM;X �M/ r?2M @ �b ?�b #22M /Bb+mbb2/ #27Q`2 @ S�i2K�M
mb2b � i2`K Uǳ+QKKmMBiv@H2/ HB#`�`vǴV i?�i Bb KQ`2 rB/2Hv mb2/ iQ DmbiB7v HB#`�`v
#m/;2i +mib mM/2` M2QHB#2`�H �mbi2`Biv- Bi Km//B2b ?Bb K2i?Q/QHQ;v- �M/ 7Q`+2b
?BK #�+F QM i?2 LQ h`m2 a+QibK�M 7�HH�+v- �b K2MiBQM2/ �#Qp2X
Ai Bb BMi2`2biBM;- A i?BMF- i?�i @ r?BH2 i?2`2 �`2 MQi K�Mv +Bi�iBQMb BM i?2 i?2Q`2i@
B+�H T�`i Q7 i?2 �`iB+H2 @ i?2`2 �`2 MQ +Bi�iBQMb �i �HH BM i?2 b2+iBQMb /2�HBM; rBi?
HB#`�`B2bX h?2 �`;mK2Mi BbMǶi #�+F2/ mT #v �Mvi?BM;- r?B+? �HHQrb S�i2K�M iQ
b�v r?�i2p2` ?2 HBF2b �#Qmi ǳ+QKKmMBiv@H2/Ǵ �M/ ǳM22/b@#�b2/Ǵ HB#`�`B2bX >2
Bb �#H2 iQ K�F2 i?2K bQmM/ �b B7 i?2v 2tBbi BM `2�HBiv �M/ �`2 MQi K2`2Hv KQ/2HbX
h?Bb `?2iQ`B+�H KQp2 �HHQrb ?BK iQ �`;m2 i?�i i?2b2 irQ FBM/b Q7 MQM@i`�/BiBQM�H
HB#`�`B2b �`2 #�b2/ QM J�`tBbifJ�bHQpB�M i?2Q`v r?BH2 MQi- BM 7�+i- b?QrBM; i?�i
�Mvr?2`2X � bi�i2K2Mi HBF2 i?Bb

k



h?2 *mHim`2 2Mbm`2b i?�i i?2 GB#`�`v Bb +QMiBMm�HHv 2pQHpBM; �M/
+?�M;BM; 7Q` i?2 #2ii2` �M/ i?2 Tm#HB+ HB#`�`v Bb �M �;2Mi Q7 bQ+B�H
BM+HmbBQMĘ URjV

HQQFb HBF2 � bi�i2K2Mi Q7 7�+i- r?2M BM 7�+i Bi Bb � i?2Q`2iB+�H /2b+`BTiBQM Q7
� KQ/2HX �b � `2bmHi- S�i2K�M Bb �#bQHp2/ Q7 2tTH�BMBM; ?Qr i?2 7QHHQrBM;
bBim�iBQM �`Bb2bc ?2 Bb �#H2 bBKTHv iQ T`QTQb2 i?�i Bi /Q2b,

h?BM;b �`2 /QM2 BM � bTB`Bi Q7 +m`BQbBiv �M/ 2tTHQB`�iBQM- �M/ i?2`2
�`2 MQ ?�`/ �M/ 7�bi `mH2b- r?B+? K�F2b i?2K 2�bv iQ +?�M;2X ai�z
FMQr r?v i?2 ;mB/2HBM2b 2tBbi- ?�/ � `QH2 BM /2+B/BM; i?2K- �M/ +�M
Tmi 7Q`r�`/ bm;;2biBQMb 7Q` +?�M;BM; i?2KX h?Bb K�F2b /Bbi`B#miBM;
�mi?Q`Biv 2�bB2` #2+�mb2 2p2`vQM2 Bb 7QHHQrBM; i?2 b�K2 7`�K2rQ`FX
URjV

�;�BM- i?Bb Bb � i?2Q`2iB+�H TQbimH�iBQM Q7 � KQ/2H bi�i2 Q7 �z�B`b `�i?2` i?�M
� /2b+`BTiBQM Q7 7�+iX Ai B;MQ`2b [m2biBQMb HBF2- 7Q` 2t�KTH2- ?Qr i?Qb2 rBi?
�mi?Q`Biv `2�+i iQ Bib /Bbi`B#miBQM\ �;�BM- � bi�i2K2Mi HBF2 i?Bb QM2 U�#Qmi
ǳM22/b@#�b2/Ǵ HB#`�`B2bV B;MQ`2b i?2 2Mi`2M+?K2Mi Q7 TQr2` `2H�iBQMb?BTb rBi?BM
�M Q`;�MBx�iBQM �b r2HH �b i?2 `2H�iBQMb?BTb Q7 TQr2` �M/ /QKBM�iBQM rBi?BM
bQ+B2iv i?�i rQ`F iQ 2Mbm`2 i?2 K�BMi2M�M+2 Q7 i?2 bi�imb [mQ,

h?2 ai�z ai`m+im`2 Bb � >QH�+`�+v- r?B+? `2KQp2b TQr2` 7`QK i?2
K�M�;2K2Mi ?B2`�`+?v �M/ /Bbi`B#mi2b Bi �+`Qbb +H2�` `QH2b- r?B+?
+�M i?2M #2 2t2+mi2/ �miQMQKQmbHv- rBi?Qmi � KB+`QK�M�;BM; #QbbX
URjV

LQ K2MiBQM Q7 7mM/BM; #Q/B2b- }/m+B�`v /miv- i?2 bB;MBM; Q7 T�v+?2+Fb- rQ`F2`
Q`;�MBx�iBQM- 2i+- 2i+X 6Q` S�i2K�M- i?2 Q`;�MBx�iBQM 2tBbib BM � p�+mmK �M/
i?2`2 �`2 @ /2bTBi2 ?Bb BMbBbi2M+2 QM i?2 `2H2p�M+2 Q7 J�`tBbi i?2Q`v @ MQ K�i2`B�H
Q#bi�+H2b iQ � `�iBQM�H `2bi`m+im`BM; Q7 i?2 Q`;�MBx�iBQMX h?Bb �#bQHp2b S�i2K�M
Q7 i?2 ?�`/ rQ`F Q7 �++QKQ/�iBM; i?Qb2 Q#bi�+H2b rBi?BM ?Bb KQ/2HX U�bB/2, ?�b
�MvQM2 };m`2/ Qmi r?�i ǳMQM@mb2`bǴ K2�Mb\V
_2im`MBM; iQ i?2 [m2biBQM Q7 ǳ/2i2`KBMBbKǴ U�bbmKBM; i?�i i?�i Bb � i?2Q`2iB@
+�H +QMbi`m+i rQ`i? �ii�+?BM; �M �`;mK2Mi iQ- i?2 S�i2K�Mb b22K iQ /Bb`2;�`/
/2i2`KBMBbK U�M/ ?BbiQ`B+�H K�i2`B�HBbKV +QKTH2i2Hv r?2M i?2v bi�i2 i?2 7QHHQr@
BM;,

h?2 *mHim`2 2Mbm`2b i?�i i?2 GB#`�`v Bb BM � +QMbi�Mi bi�i2 Q7 i`�Mb@
7Q`K�iBQM �M/ /Bb`mTiBp2 BMMQp�iBQM �M/ i?2 Tm#HB+ HB#`�`v Bb �M
�;2M+v Q7 bQ+B�H +?�M;2X

AM r?�i J�`tBbi 7`�K2rQ`F +�M +mHim`2 2Mbm`2 i?Bb\ h?2 `QH2 Q7 +mHim`2 BM
bQ+B2iv �M/ Q`;�MBx�iBQMb r�b T`2iiv Km+? i?2 2MiB`2 6`�MF7m`i a+?QQH T`QD2+i-
#mi i?2`2 Bb MQ 2M;�;2K2Mi rBi? i?�i rQ`F ?2`2X
Ai K�v b22K �b B7 A bT2M/ � HQi Q7 iBK2 �`;mBM; rBi? S�i2K�MǶb �TT`Q�+?X Jv
Bbbm2 Bb i?�i A /Q b22 � p�HB/ TH�+2 7Q` J�`tBbK BM i?2 /2+QMbi`m+iBQM �M/ U?QT2@
7mHHvV `2+QMbi`m+iBQM Q7 HB#`�`B2b �b BMbiBimiBQMb Q7 bQ+B�H ;QQ/- #mi BM Kv pB2r-

j



S�i2K�M mb2b �M Qp2`bBKTHB}2/ J�`tBbK iQ mM/2`TBM � pBbBQM Q7 HB#`�`B2b i?�i
Bb MQi- BM i?2 2M/- #�b2/ QM �Mv K�i2`B�H BMi2`T`2i�iBQM Q7 i?2 KQ/2 Q7 T`Q@
/m+iBQMX AM i?Bb ?2 `BbFb- BM i?2 H�M;m�;2 �M/ +?�`�+i2`BbiB+b Q7 ?Bb T`QTQb2/
HB#`�`v KQ/2Hb- `2�{`KBM; �M/ 7m`i?2` 2Mi`2M+?BM; i?2 p�Hm2b Q7 M2QHB#2`�HBbK
�M/ BMb+`B#BM; i?Qb2 p�Hm2b BM i?2 7�#`B+ Q7 HB#`�`B2b i?2Kb2Hp2bX A i?BMF i?Bb Bb
BM�/p2`i2Mi- A i?BMF ?2 Bb �`;mBM; BM ;QQ/ 7�Bi?- �M/ AǶK bm`2 i?�i bQ+B�H DmbiB+2
Bb � ;Q�H Q7 ?BbX "mi A i?BMF i?�i r?�i ?2 Bb �`;mBM; 7Q` �M/ i?2 r�v ?2 �`;m2b
7Q` Bi `BbFb `2T`Q/m+BM; i?2 /QKBM�Mi M2QHB#2`�H p�Hm2b �M/ K2i?Q/b- B7 QMHv
�++B/2Mi�HHvX
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hvH2` �X a?BTH2v, Pii�r� �M/ 1KTB`2

kyRd@y8@ke

hvH2` �X a?BTH2v- Pii�r� �M/ 1KTB`2, *�M�/� �M/ i?2 JBHBi�`v *QmT BM >QM@
/m`�b- hQ`QMiQ, "2ir22M i?2 GBM2b- kyRdX
U.Bb+HQbm`2, AǶp2 FMQrM hvH2` bBM+2 r2 r2`2 #Qi? BM � _mbbB�M ?BbiQ`v b2KBM�`
i�m;?i #v PH2? :2`mb �i lMBp2`bBiv Q7 J�MBiQ#�- bQK2iBK2 BM i?2 H�i2 RNNybVX
LPh1, h?Bb Bb � T`2iiv ?Qi i�F2- �b A Dmbi }MBb?2/ i?2 #QQF H�bi MB;?iX AǶK
?QTBM; iQ `2pBbBi �M/ r`Bi2 bQK2i?BM; KQ`2 BM /2Ti? BM i?2 M2�` 7mim`2- 2Bi?2`
?2`2 Q` BM �MQi?2` p2Mm2X
h?2 +`mt Q7 a?BTH2vǶb �`;mK2Mi +�M- A i?BMF- #2 bmKK�`Bx2/ #v b�vBM; i?�i- �i
bQK2 TQBMi BM i?2 H�i2 RN3yb- *�M�/B�M 7Q`2B;M TQHB+v im`M2/ iQr�`/b �M QT2M
BKT2`B�HBbK- /2bTBi2 i?2 K�BMi2M�M+2 #v *�M�/B�M TQHBiB+B�Mb �M/ i?2 +mHim`2
BM/mbi`v Q7 �M BK�;2 Q7 *�M�/� �b ǵi?2 ;QQ/ ;mvbǶX a?BTH2v �`;m2b i?�i- ?�pBM;
bHQrHv 2K2`;2/ BMiQ �i H2�bi � bQ`i Q7 `2H�iBp2 �miQMQKv rBi? `2bT2+i iQ #Qi?
"`Bi�BM �M/ i?2 la- ?�pBM; bm#Dm;�i2/ �M/ +QMbQHB/�i2/ Bib ?QH/ QM AM/2;2MQmb
H�M/- *�M�/� im`M2/ }`bi iQr�`/b K�FBM; Bib2H7 � +QKT2iBiBp2 +�TBi�HBbi M�iBQM-
�M/ i?2M iQr�`/b �M BKT2`B�H T`QD2+i Q7 Bib QrMX h?2 B;MQKBMBQmb +QHH�Tb2
Q7 *�M�/�Ƕb S2�+2F22TBM; QT2`�iBQMb i`�Mb7Q`K2/ BMiQ � ;HQ`BQmb KBHBi�`v �/@
p2Mim`2 BM �7;?�MBbi�MX AM i?2 K2�MiBK2- *�M�/B�M TQHBiB+B�Mb r2`2 ;`2�bBM;
i?2 r?22Hb 7Q` *�M�/B�M +�TBi�H i?`Qm;?Qmi i?2 rQ`H/- rBi? ?2�pv BMi2`72`2M+2
BM TQHBiB+b �b � K2�Mb 7Q` BM+`2�bBM; �M/ K�BMi�BMBM; +Q`TQ`�i2 T`Q}i�#BHBiv-
MQi�#Hv BM *2Mi`�H �M/ aQmi? �K2`B+�X
>QM/m`�b Bb � +�b2 BM TQBMi- �b a?BTH2v 7Q`2MbB+�HHv mM+Qp2`b i?2 BMi2`HQ+FBM;
BMi2`2bib �M/ K�M2mp2`b Q7 i?2 p�`BQmb T�`iB2b BMpQHp2/ BM +�``vBM; Qmi- H2;BiB@
K�iBM;- �M/ K�BMi�BMBM; i?2 +QmT �M/ Bib H2�/2`bX >QM/m`�M TQHBiB+B�Mb- HBMF2/
rBi? /`m; i`�{+F2`b �M/ #Qi? Tm#HB+ �M/ T`Bp�i2 TQHB+2 7Q`+2b- i?2 *�M�/B�M +Q`@
TQ`�iBQMb r?Q �`2 i�FBM; �M/ `mBMBM; >QM/m`�M H�M/ i?`Qm;? #Qi? [m�bB@H2;�H
�M/ QT2MHv BHH2;�H K2i?Q/b- �M/ i?2 *�M�/B�M TQHBiB+B�Mb r?Q #Qi? BMi2`72`2 BM
HQ+�H >QM/m`�M TQHBiB+b �M/ H2;BbH�iBQM- �M/ �i i?2 b�K2 iBK2 T`2b2Mi i?2 #`B;?i
�M/ b?BMBM;- BMMQ+2Mi 7�+2 Q7 *�M�/B�M ǳ/Q ;QQ/2`BbKǴ �i ?QK2- `2T`2b2MiBM;
i?2 +Q``mTi �M/ `�T�+BQmb >QM/m`�M bi�i2 �b ;QQ/ 7Q` *�M�/B�M #mbBM2bbX h?2v
rBHH �HbQ #2M2}i 7`QK +QMi�+i rBi? *�M�/�Ƕb `2+Q`/ Q7 ?mK�M `B;?ib- /2KQ+`�+v-
`mH2 Q7 H�r- �M/ ;QQ/ ;Qp2`M�M+2- 2i+ @ i?2 +QHH2+iBp2 hQQi? 6�B`v Q7 *�M�/B�M
+mHim`2X

R



Ai r�b BMi2`2biBM; iQ `2�/ Pii�r� �M/ 1KTB`2 bQ bQQM �7i2` LB+F .v2`@
qBi?27Q`/Ƕb *v#2`@S`QH2i�`B�iX AM K�Mv r�vb- a?BTH2vǶb #QQF `2�/ HBF2 �
ǳxQQKBM; BMǴ iQ � /2i�BH2/ T�`i Q7 .v2`@qBi?27Q`/Ƕb ;HQ#�H bm`p2vX h?2
T`Q+2bb2b �M/ K2+?�MBbKb .v2`@qBi?2`7Q`/ /2b+`B#2b �i � ;HQ#�H H2p2H- a?BTH2v
/B;b BMiQ BM KBMmi2 /2i�BH- ~2b?BM; Qmi r?�i +�M bQK2iBK2b b22K iQQ ?B;?@H2p2H
� pB2r BM .v2`@qBi?27Q`/Ƕb rQ`FX PM i?2 Qi?2` ?�M/- *v#2`@S`QH2i�`B�i
�HHQrb mb iQ bBim�i2 i?2 >QM/m`�M +�b2 rBi?BM � ;HQ#�H M2irQ`F Q7 KQM2v
�M/ T`Q/m+iBpBiv U�M/ T`Q}i�#BHBivV ~QrbX h?2 irQ #QQFb b?�`2 � +QM+2`M
rBi? 2tTQbBM; ?Qr #Qi? }`bi@rQ`H/ H2Bbm`2 �M/ +QK7Q`i U.v2`@qBi?27Q`/V �M/
M�iBQM�H b2H7@B/2MiBiv �`2 T`2/B+�i2/- 7QmM/2/- QM � K�i2`B�H bm#bi`�imK Q7
2tTHQBi�iBQM �M/ pBQH2M+2X h?2 BS?QM2 `2[mB`2b MQi QMHv i?2 `�`2@2�`i? KBM2b-
#mi i?2 TQHBiB+�H �M/ +Q`TQ`�i2 2+Qbvbi2K 7Q` i?2 i`�Mb7Q`K�iBQM Q7 KBM2`�Hb
BMiQ i?2 i2+?MQHQ;v i?�i ?�b #2+QK2 bQ m#B[mBiQmb �b iQ #2 BMpBbB#H2X aBKBH�`Hv-
i?2 /Q+BHBiv Q7 i?2 *�M�/B�M TQTmH�+2 �M/ i?2B` rBHHBM;M2bb iQ ;Q UQ` #2 b2MiV iQ
};?i 7Q`2B;M r�`b- Bb T`2/B+�i2/ QM i?2 BM+`2�b2/ U�M/ BM+`2�bBM;V T`Q}i�#BHBiv
Q7 *�M�/B�M +Q`TQ`�iBQMb QM 7Q`2B;M bQBH, �HH Q7 r?B+? �`2 `2bmK2/ BM i?2 M�K2
Q7 AKT2`B�HBbKX
.2bTBi2 #2BM; �M �+�/2KB+�HHv `B;Q`Qmb rQ`F- a?BTH2vǶb #QQF ?�b irQ K�BM �/@
p�Mi�;2b Qp2` i?2 mbm�H �+�/2KB+ 7�`2X PM i?2 QM2 ?�M/- Bi Bb 2t+22/BM;Hv +H2�`Hv
r`Bii2M- bQK2i?BM; a?BTH2v K2MiBQM2/ BM �M BMi2`pB2r Bb pBi�H iQ ;2iiBM; i?2 #QQF
�+im�HHv `2�/- `�i?2` i?�M bBKTHv bBiiBM; QM � HB#`�`v b?2H7X PM i?2 Qi?2` ?�M/-
a?BTH2v r�b �+im�HHv T`2b2Mi 7Q` K�Mv Q7 i?2 i?BM;b ?2 /2b+`B#2bX PM2 2tT2+ib
i?Bb BM � #QQF Q7 `2TQ`i�;2- DQm`M�HBbK Q` K2KQB`- #mi BM � rQ`F Q7 `2+2Mi ?BbiQ`v
i?2 2z2+i Q7 i?Bb +�M #2 [mBi2 b?Q+FBM;- �b BM i?2 7QHHQrBM; T�bb�;2,

AM �//BiBQM iQ i?2 Rk-yyy TQHB+2 �M/ RR-yyy bQH/B2`b QM /miv QM 2H2+@
iBQM /�v- i?2 +QmT `2;BK2 +�HH2/ mT 8-yyy `2b2`pBbib QM LQp2K#2` Rj-
kyyN- �M/ #`Qm;?i QM �M 2biBK�i2/ R8-yyy T`Bp�i2 b2+m`Biv �;2Mib
7`QK 7Qm`i22M /Bz2`2Mi +QKT�MB2b- i2KTQ`�`BHv ;`�Mi2/ KBHBi�`v 7�@
iB;m2b- r2�TQMb- �M/ TQr2`bX h?2b2 ?2�pBHv �`K2/ +QKK�M/Qb T�@
i`QHH2/ i?2 bi`22ib- i?2 pQiBM; bi�iBQMb- �M/ i?2 ?B;?r�v +?2+FTQBMib
�+`Qbb i?2 +QmMi`vX �b A i`�p2HH2 rBi? >QM/m`�M ?mK�M `B;?ib Q#@
b2`p2`b i?`Qm;? /Bz2`2Mi +BiB2b �M/ iQrMb BM i?2 bQmi?2`M /2T�`i@
K2Mib QM 2H2+iBQM/ /�v- �M/ BM i?2 /�vb H2�/BM; mT iQ Bi- r2 r2`2
bm#D2+i2/ iQ �HKQbi +QMbi�Mi biQTb �M/ b2�`+?2`b- �M/ �b r2 b�i BM
+QKKmMBiv K22iBM;b- r2 ?2�`/ biQ`v �7i2` biQ`v Q7 BMiBKB/�iBQM �M/
pBQH2M+2X UekV

h?2 BKK2/B�+v Q7 i?Bb FBM/ Q7 r`BiBM; Bb BKT`2bbBp2- �M/ +mKmH�iBp2Hv �//b iQ i?2
m`;2M+v Q7 i?2 rQ`F �M/ Bib K2bb�;2X h?2 kyRe Km`/2` Q7 �+iBpBbi "2`i� *¨b2`2b
T`QpB/2b � 7Q+mb 7Q` a?BTH2vǶb �M;2`- �b Bi /Q2b 7Q` i?2 TQTmH�` KQp2K2Mib rBi?BM
>QM/m`�bX h?2 #QQF 2M/b rBi? �M 2t?Q`i�iBQM,

�M 2K#�iiH2/ bQ+B�H KQp2K2Mi BM >QM/m`�b ?�b /2+H�`2/ i?�i ǵ"2`i�
/B/ MQi /B2- b?2 KmHiBTHB2/XǶ Ai Bb BKT2`�iBp2 i?�i ?2` bTB`Bi HBp2 QM-
MQi Dmbi BM >QM/m`�b- #mi BM i?2 �+iBpBbi M2irQ`Fb Q7 i?2 LQ`i? �b
r2HHX h?2 *�M�/B�M ;Qp2`MK2Mi Bb QM i?2 r`QM; bB/2 Q7 ?BbiQ`v-

k



#mi BM/BpB/m�H *�M�/B�Mb M22/ MQi #2X Ai Bb Kv bBM+2`2 ?QT2 i?�i
i?Bb #QQF rBHH +QKT2H ;`2�i2` +QHH�#Q`�iBQM �M/ bQHB/�`Biv #2ir22M
i?2 bQ+B�H KQp2K2Mib �M/ Q`;�MBx�iBQMb +QM7`QMiBM; BKT2`B�HBbK BM
>QM/m`�b �M/ i?Qb2 BM *�M�/�X h?2 M22/ ?�b M2p2` #22M ;`2�i2`X
URdjV

h?Bb Bb �M BKTQ`i�Mi #QQF- 2bT2+B�HHv `B;?i MQr- r?2M i?2 H27i BM *�M�/� b22Kb
iQ #2 �i �M BKT�bb2- +�m;?i #2ir22M � +QKTH2i2Hv #�MF`mTi T�`iv bvbi2K �M/
UBM Kv QTBMBQMV � /B`2+iBQMH2bb KQp2K2MiBbKX A `2�HHv HBF2 i?2 B/2� i?�i i?2 H27i
BM *�M�/� KB;?i H2�`M 7`QK i?2 TQTmH�` KQp2K2Mi BM >QM/m`�b #v 7Q+mbBM; QM
BKK2/B�i2 Bbbm2b �M/ M22/bX >Qr r2 /2+B/2 r?�i i?Qb2 M22/b �`2 Bb � /B{+mHi
[m2biBQM- #mi QM2 i?�i A i?BMF Bb pBi�H iQ �//`2bb `B;?i MQrX >B;?2bi QM i?2
�;2M/� Kmbi- A i?BMF- #2 AM/B;2MQmb `B;?ib Ur?�i2p2` i?�i HQQFb HBF2V �M/ `2�H
KQp2K2Mi QM +HBK�i2 +?�M;2X h?2 ?�`/ T�`i rBHH #2 ;2iiBM; T2QTH2 iQ `2+Q;MBx2-
;Bp2M i?2 bm++2bb Q7 i?2 *�M�/B�M T`QT�;�M/� K�+?BM2- i?�i i?2b2 �`2 2p2M
Bbbm2b �i �HHX

j



_Q#Qib �M/ i?2 P`;�MB+ *QKTQbBiBQM Q7 *�TBi�H

kyRd@y8@kd

AM ?2` T`2b2Mi�iBQM �i v2bi2`/�vǶb b2bbBQM Q7 J�`tǶb *�TBi�H �7i2` R8y u2�`b- l`@
bmH� >mrb `B/B+mH2/ i?2 B/2� i?�i BM+`2�b2/ �miQK�iBQM U2X;X `Q#QibV rBHH UbQQMV
`2TH�+2 �HH ?mK�M rQ`F2`bX a?2 #�b2b ?2` �`;mK2Mi QM J�`tǶb mM/2`bi�M/BM; Q7
#Qi? i?2 Q`;�MB+ +QKTQbBiBQM Q7 +�TBi�H �M/ i?2 i2KTQ`�`v T`Q}i�#BHBiv ;�BM2/
7`QK �miQK�iBQMX
h?2 Q`;�MB+ +QKTQbBiBQM Q7 +�TBi�H `272`b iQ i?2 T`QTQ`iBQM Q7 +QMbi�Mi +�TBi�H-
BM+Hm/BM; K�+?BM2`v- iQ p�`B�#H2 +�TBi�H UH�#Qm`VX h?2 HQr2` i?2 Q`;�MB+ +QK@
TQbBiBQM Q7 +�TBi�H UBX2X i?2 KQ`2 ?mK�M H�#Qm` Bb mb2/ +QKT�`2/ iQ K�+?BM2`vV-
i?2 ?B;?2` i?2 `�i2 Q7 T`Q}iX "mi +�TBi�H Bb �Hr�vb i`vBM; iQ HQr2` i?2 �KQmMi Q7
?mK�M H�#Qm` `2[mB`2/ BM Q`/2`- i?2v i?BMF- iQ BM+`2�b2 T`Q}ib i?`Qm;? MQi ?�p@
BM; iQ T�v 7Q` H�#Qm`X PM2 Q7 i?2 +QMi`�/B+iBQMb BM?2`2Mi BM +�TBi�HBbK Bb i?�i
+�TBi�HBbib �`2 +QMbi�MiHv �ii2KTiBM; iQ �miQK�i2 UBX2X `2TH�+2 ?mK�M H�#Qm`
rBi? K�+?BM2 H�#Qm`V- BM i?2 �ii2KTi iQ HQr2` H�#Qm` +Qbib- #mi i?Bb T`Q+2bb
Uǳi?2 i2M/2M+v Q7 i?2 Q`;�MB+ +QKTQbBiBQM Q7 +�TBi�H iQ `Bb2ǴV BM 7�+i HQr2`b i?2
T`Q}i�#BHBiv Q7 � ;Bp2M +�TBi�HX
J�`t �HbQ �`;m2/ i?�i �Mv ;�BM BM T`Q}i�#BHBiv /m2 iQ BM+`2�b2/ �miQK�iBQM
+QmH/ QMHv #2 i2KTQ`�`vX "2+�mb2 T`Q}i�#BHBiv Bb � bQ+B�H �p2`�;2- QMHv �M
BM+`2�b2 BM T`Q/m+iBpBiv �#Qp2 i?2 �p2`�;2 K�F2b � ;Bp2M +�TBi�H KQ`2 T`Q}i�#H2X
PM+2 i?2 BM+`2�b2 BM T`Q/m+iBpBiv #2+QK2b ;2M2`�HBx2/- �Mv T`Q}i�#BHBiv ;�BM Bb
HQbi- �M/ i?2 M2r H2p2H Q7 T`Q/m+iBpBiv #2+QK2b i?2 �p2`�;2X
aQ 7Q` >mrb- i?2 +m``2Mi `QmM/ Q7 K�bb �miQK�iBQM UBM+Hm/BM; `Q#QiBx�iBQMV Bb
QMHv �ii`�+iBp2 iQ +�TBi�H �b HQM; �b i?2 2z2+i QM T`Q/m+iBpBiv `�Bb2b Bi �#Qp2
i?2 �p2`�;2X � K�/ b+`�K#H2 7Q` �miQK�iBQM mT iQ �M/ BM+Hm/BM; ǳHB;?ib QmiǴ
`Q#QiB+Bx2/ 7�+iQ`B2b Bb +m``2MiHv i�FBM; TH�+2- �M/ i?2 HQ;B+ Q7 +�TBi�HBbK K2�Mb
i?�i QMHv i?2 }`bi rBHH ;2i i?2 T`Q}ibX h?Qb2 r?Q �`2 iQQ H�i2 rBHH HQb2 Qmi- �M/
�i i?�i TQBMi i?2 �p2`�;2 T`Q/m+iBpBiv Q7 i?�i Q`;�MB+ +QKTQbBiBQM Q7 +�TBi�H
r?B+? 2[m�HBx2 �M/ MQ KQ`2 T`Q}i�#BHBiv ;�BMb +�M Q++m`X
q?�i Bb BMi2`2biBM; BM i?Bb �M�HvbBb Bb ?Qr /B{+mHi UBKTQbbB#H2V Bi Bb iQ BK�;BM2
r?�i rBHH +QK2 �HQM; iQ FB+Fbi�`i T`Q}i�#BHBiv �;�BMX �/KBii2/Hv- r2 �`2 p2`v 7�`
7`QK i?Bb TQBMi- �M/ r2 rBHH b22 `Q#QiB+ �miQK�iBQM `2TH�+2 T`2pBQmbHv T`BpBH2;2/
b2+iQ`b Q7 H�#Qm` UHBF2 BKK�i2`B�H �M/ FMQrH2/;2 H�#Qm`- 7Q` 2t�KTH2V 7Q` bQK2
iBK2 iQ +QK2X "mi �i � +2`i�BM TQBMi +�TBi�HBbK Bb ;QBM; iQ `2�+? i?2 TQBMi
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r?2`2 i?2 2tBbiBM; KQ/2H Q7 �miQK�iBQM U.v2`@qBi?27Q`/ B/2MiB}2b `Q#QiB+b �M/
M2irQ`Fb �b i?2 F2v i2+?MQHQ;B2b ?2`2V rBHH MQi �HHQr �Mv KQ`2 BM+`2�b2b BM
T`Q}i�#BHBivX
h?Bb Bb T`2+Bb2Hv i?2 TQBMi +�TBi�HBbK `2�+?2/ r?B+? H2/ iQ i?2 BMp2MiBQM Q7
/B;Bi�H i2+?MQHQ;B2b BM i?2 }`bi TH�+2X h?�i BM~2+iBQM TQBMi +QK2b T`2+Bb2Hv
/m`BM; qQ`H/ q�` k- r?2M +�TBi�HBbK r�b }M�HHv M2�`BM; i?2 2M/ Q7 � HQM;
+`BbBb r?B+? #2;�M BM RNR9- �M/ BM+Hm/2/ i?2 :`2�i .2T`2bbBQMX h?2 Tm`TQb2 Q7
i?Bb +`BbBb- HBF2 �HH +`Bb2b- r�b iQ rBT2 Qmi � +2`i�BM �KQmMi Q7 p�Hm2 BM Q`/2` iQ
�HHQr +�TBi�H �++mKmH�iBQM iQ `2bi�`iX q�b i?2 /2p2HQTK2Mi Q7 /B;Bi�H i2+?MQHQ;v
� +�mb2 Q` �M 2z2+i Q7 i?Bb `2+Qp2`v\ A BK�;BM2 i?�i- 7Q` i?Qb2 r?Qb2 i2+?MQHQ;v
r�b BM/mbi`B�H- �M/ r?B+? `2�+?2/ Bib �TQi?2QbBb BM i?2 �iQKB+ #QK#- /B;Bi�H
i2+?MQHQ;B2b rQmH/ ?�p2 #22M KQ`2 Q` H2bb mMBK�;BM�#H2 2t+2Ti iQ bQK2 T2QTH2
HBF2 hm`BM;- oQM L2mK�MM- qB2M2`- 2i+X
q?�i i?Bb bm;;2bib Bb i?�i r?2M i?Bb 2[mBHB#`BmK Q7 T`Q/m+iBpBiv Bb `2�+?2/- r2
rBHH b22 QM i?2 QM2 ?�M/- � +`BbBb QM i?2 b+�H2 Q7 i?2 6B`bi �M/ a2+QM/ qQ`H/ q�`b
�M/ i?2 .2T`2bbBQM BM Q`/2` iQ rBT2 Qmi +�TBi�H p�Hm2- �M/ QM i?2 Qi?2` ?�M/-
� +?�M;2 BM i2+?MQHQ;v UK2�Mb Q7 T`Q/m+iBQMV r?B+? r2 �`2 +m``2MiHv mM�#H2 iQ
7Q`2b22X h?Bb M2r i2+?MQHQ;v rBHH MQi #2 � [m�MiBi�iBp2 BM+`2�b2 BM +QKTmiBM;
TQr2` U2X;X JQQ`2Ƕb H�r- �M/ i?2 #�bBb 7Q` Qm` +m``2Mi 7�/ Q7 K�+?BM2 H2�`MBM;VX
A /QMǶi 2p2M i?BMF Bi rBHH #2 �`iB}+B�H BMi2HHB;2M+2f+QMb+BQmbM2bbc i?2b2 �`2 iQQ
bBKBH�` iQ Qm` +m``2Mi KQ/2H Q7 i2+?MQHQ;vX AM `2�/BM; LQ`#2`i qB2M2`- Bi Bb
BMi2`2biBM; i?�i ?2 U�M/ Qi?2`bV HQQF2/ �i i?2 ?mK�M #Q/v �b � M2r KQ/2H 7Q`
i2+?MQHQ;B+�H /2p2HQTK2Mi UBX2X +v#2`M2iB+bV- bQ T2`?�Tb r?�i r2 �`2 HQQFBM; 7Q`
Bb � M2r- +QKTH2i2Hv /Bz2`2Mi- KQ/2H QM r?B+? r2 +�M #�b2 Qm` i2+?MQHQ;B+�H
�/p�M+2bX ar�`K M�MQi2+?MQHQ;v K�v #2 � +QMi2M/2`- #mi A i?BMF Bi Bb p2`v
TQbbB#H2 i?�i i?Bb 7mim`2 Bb +m``2MiHv QmibB/2 i?2 TQbbB#BHBiv Q7 �HH #mi � p2`v 72r
Q7 mb iQ i?BMFX
A +QmH/ #2 r`QM; �#Qmi i?BbX �M BMi2`2biBM; `2b2�`+? [m2biBQM rQmH/ #2 r?2i?2`-
�M/ iQ r?�i 2ti2Mi- 2M;BM22`b- K�i?2K�iB+B�Mb- �M/ BM/mbi`B�HBbib 7Q`2b�r i?2
`Bb2 Q7 +QKTmiBM; �M/ /B;Bi�H i2+?MQHQ;B2b T`BQ` iQ i?2 a2+QM/ qQ`H/ q�`X

k



_�M+Bĕ`2Ƕb ǵ>�i`2/ Q7 .2KQ+`�+vǶ

kyRd@ye@yj

C�+[m2b _�M+Bĕ`2- >�i`2/ Q7 .2KQ+`�+v- o2`bQ- kyyNX
6`QK r?�i A +�M i2HH- �7i2` `2�/BM; Dmbi irQ Q7 _�M+Bĕ`2Ƕb #QQFb- ?Bb TQHBiB+�H
T`QD2+i Bb #�b2/ QM � `�/B+�H 2;�HBi�`B�MBbK i?�i AǶK MQi bm`2 AǶp2 b22M iQ m`@
;2MiHv 2tT`2bb2/ �Mvr?2`2 2Hb2X AM h?2 A;MQ`�Mi a+?QQHK�bi2`- ?2 �`;m2b 7Q` �
`2+Q;MBiBQM- Q` �i H2�bi �M � T`BQ`B- �tBQK�iB+ TQbBiBM;- Q7 i?2 2[m�HBiv Q7 BMi2H@
HB;2M+2- i?2 7�+i i?�i �MvQM2 +�M H2�`M �Mvi?BM;X AM >�i`2/ Q7 .2KQ+`�+v ?2
�`;m2b i?�i /2KQ+`�+v Bb i?2 TQHBiB+�H +QM/BiBQM T`2/B+�i2/ mTQM i?2 7�+i i?�i
�MvQM2 +�M ;Qp2`MX h?Bb- M�im`�HHv- Bb MQi iQ i?2 HBFBM; Q7 �HH i?Qb2 QHB;�`+?b Q7
#B`i?- r2�Hi?- �M/ 2tT2`iBb2 7Q` r?QK ;Qp2`MK2Mi Bb ;QQ/ BMbQ7�` �b Bi Bb #�b2/
QM � M�im`�H H2;BiBK�+v Q` ǳiBiH2 iQ `mH2Ǵ r?B+?- Q7 +Qm`b2- ?�b ivTB+�HHv #22M
#�b2/ QM #B`i?- r2�Hi?- �M/ 2tT2`iBb2X Ai Bb 7Q` i?Bb `2�bQM- _�M+Bĕ`2 �`;m2b- i?�i
QHB;�`+?b i?`Qm;?Qmi ?BbiQ`v UBM+Hm/BM; SH�iQV ?�p2 ?�i2/ /2KQ+`�+vX .2KQ+@
`�+v Bb i?2 ;Qp2`MK2Mi #�b2/ QM MQ T`BM+BTH2 Q7 H2;BiBK�+v- ;Qp2`MK2Mi #�b2/
QM i?2 B/2� i?�i �MvQM2 +�M #2 #Qi? ;Qp2`MQ` �M/ ;Qp2`M2/X

h?2 T�B`BM; Q7 /2KQ+`�+v pB2r2/ #Qi? �b � `B;B/ 7Q`K Q7 ;Qp2`MK2Mi
�M/ �b � T2`KBbbBp2 7Q`K Q7 bQ+B2iv Bb i?2 Q`B;BM�H KQ/2 BM r?B+? i?2
?�i`2/ Q7 /2KQ+`�+v r�b `�iBQM�HBx2/ #v SH�iQ ?BKb2H7X UN9V

PHB;�`+?B2b Q7 �HH FBM/b @ BM+Hm/BM; i?2 QHB;�`+?B2b Q7 `2T`2b2Mi�iBp2 /2KQ+`�+v
@ �`2 b22FBM; �i �HH iBK2b iQ }M/ � T`BM+BTH2 Q7 H2;BiBK�+v iQ b2i mT � ǳM�im`�HǴ
/BbiBM+iBQM #2ir22M ;Qp2`MQ` �M/ ;Qp2`M2/- �M/ �i i?2 b�K2 iBK2 /2MB;`�i2 i?2
2t+2bb2b Q7 /2KQ+`�iB+ bQ+B2ivX h?2v b22 i?2 BHHb Q7 bQ+B2iv MQi BM /QKBM�iBQM
�M/ 2tTHQBi�iBQM- #mi BM i?2 HBKBiH2bb /2bB`2b- �TT2iBi2b �M/ TH2�bm`2b Q7 i?2
/2KQ+`�iB+ +QMbmK2`X Ai Bb i?Bb �`;mK2Mi i?�i DmbiB}2b i?2B` �ii2KTib iQ +m`i�BH
/2KQ+`�+vX �b _�M+Bĕ`2 Tmib Bi- Bi Bb i?2 7QmM/�iBQM�H 7�+i Q7 2[m�HBiv i?�i
bmTTQ`ib BM2;�HBi�`B�M bQ+B2iB2bX
h?Bb Bb MQi �M 2�bv #QQF @ Bi Bb 2ti`2K2Hv /2Mb2 �M/ �HHmbBp2 �M/- A i?BMF- T`2bmT@
TQb2b � /22T 7�KBHB�`Biv rBi? 6`2M+? +mHim`2 �M/ `2+2Mi ?BbiQ`v- �b r2HH �b �HH i?2
BMi2HH2+im�H /vM�KB+b �M/ TQH2KB+b i?2 +B`+mH�i2 �KQM; i?2KX >Qr2p2`- +HQb2
�ii2MiBQM Bb `2T�B/ BM i?2 r2�Hi? Q7 `�/B+�H B/2�b @ i?2 +QM+2Ti Q7 � 7mM/�K2M@
i�H- #2/`Q+F 2;�HBi�`B�MBbK �KQM; i?2KX h?2 #QQF �HbQ `272`b 2MB;K�iB+�HHv iQ
_�M+B�2;`�p2bc`2Ƕb +QKTH2i2 TQHBiB+�H i?2Q`v- H�B/ Qmi BM .Bb@�;`22K2Mi, SQHB@
iB+b �M/ S?BHQbQT?v- r?B+? A ?�p2 v2i iQ `2�/- bQ AǶK MQi bm`2 A [mBi2 mM/2`bi�M/

R



2p2`vi?BM; i?�iǶb ;QBM; QMX
6BM�HHv- Bi Bb � #H2�F #QQFX �7i2` /Bb+mbbBQM �HH i?2 r�vb BM r?B+? /2KQ+`�+v
@ i?2 +QM+2Ti Q7 `�/B+�H 2[m�HBiv @ Bb mM/2`KBM2/- 2tTHQBi2/- �M/ /QKBM�i2/ #v
QHB;�`+?b Q7 #B`i?- r2�Hi?- �M/ 2tT2`iBb2- �M/ i?2 r�vb i?�i i?Bb TH�vb Qmi BM
+QMi2KTQ`�`v bQ+B2iv- _�M+Bĕ`2 �`;m2b i?�i i?2 i`�/BiBQM�H #2�+QMb Q7 TQHBiB+�H
?QT2 �`2 BHHmbBQMbX

h?2 +QHH2+iBp2 BMi2HHB;2M+2 T`Q/m+2/ #v � bvbi2K Q7 /QKBM�iBQM Bb
QMHv 2p2` i?2 BMi2HHB;2M+2 Q7 i?�i bvbi2KX lM2[m�H bQ+B2iv /Q2b MQi
+�``v �M 2[m�H bQ+B2iv BM Bib rQK#X _�i?2`- 2;�HBi�`B�M bQ+B2iv Bb
QMHv 2p2` i?2 b2i Q7 2;�HBi�`B�M `2H�iBQMb i?�i �`2 i`�+2/ ?2`2 �M/
MQr i?`Qm;? bBM;mH�` �M/ T`2+�`BQmb �+ibX (Ę) Ai Bb QMHv 2Mi`mbi2/
iQ i?2 +QMbi�M+v Q7 Bib bT2+B}+ �+ibX UNe@NdVX

"mi i?Bb QMHv ;Q2b iQ b?Qr i?�i /2KQ+`�+v Bb T`2+Bb2Hv �M �+iBpBiv Q7 +QMi2bi�iBQM-
�M QM;QBM; bi`m;;H2 #2ir22M 2;�HBi�`B�MBbK �M/ BM2[m�HBivX

.2KQ+`�+v Bb M2Bi?2` � 7Q`K Q7 ;Qp2`MK2Mi i?�i 2M�#H2b QHB;�`+?B2b
iQ `mH2 BM i?2 M�K2 Q7 i?2 T2QTH2- MQ` Bb Bi � 7Q`K Q7 bQ+B2iv i?�i
;Qp2`Mb i?2 TQr2` Q7 +QKKQ/BiB2bX Ai Bb i?2 �+iBQM i?�i +QMbi�MiHv
r`2b`b i?2 KQMQTQHv Q7 Tm#HB+ HB72 7`QK QHB;�`+?B+ ;Qp2`MK2Mib- �M/
i?2 QKMBTQi2M+2 Qp2` HBp2b 7`QK i?2 TQr2` Q7 r2�Hi?X UNeV

AM i?2 2M/- A i?BMF _�M+Bĕ`2 /Q2b- BM 7�+i- Qz2` � p2`v KQ/2bi bm;;2biBQM 7Q`
?Qr iQ �+i mM/2` i?2 iQi�HBxBM; HQ;B+ Q7 i?2 +m``2Mi bvbi2K Q7 /QKBM�iBQMX Ai Bb
i?`Qm;?bK�HH �+ib Q7 /2KQ+`�+v- Q7 iQi�H �M/ 7mM/�K2Mi�H 2;�HBi�`B�MBbK- i?�i
i?2 U`2V/Bbi`B#miBQM Q7 Tm#HB+ �M/ T`Bp�i2 +�M �Hr�vb #2 +QMi2bi2/- i?Qm;? i?Bb
iQQ Bb MQi rBi?Qmi Bib `BbFbX

h?Bb +�M T`QpQF2 72�`- �M/ bQ ?�i`2/- �KQM; i?Qb2 r?Q �`2 mb2/
iQ 2t2`+BbBM; i?2 K�;Bbi2`BmK Q7 i?Qm;?iX "mi �KQM; i?Qb2 r?Q
FMQr ?Qr iQ b?�`2 rBi? �Mv#Q/v �M/ 2p2`v#Q/v i?2 2[m�H TQr2` Q7
BMi2HHB;2M+2- Bi +�M +QMp2`b2Hv BMbTB`2 +Qm`�;2- �M/ ?2M+2 DQvX

Ai Bb i?2 K2MiBQM Q7 i?2 2[m�HBiv Q7 BMi2HHB;2M+2 i?�i iB2b i?Bb #QQF U�M/ TQHBiB+�H
2[m�HBivV rBi? i?2 2[m�HBiv Q7 h?2 A;MQ`�Mi a+?QQHK�bi2`X "Bi #v #Bi A i?BMF A
�K bi�`iBM; iQ ;2i �M BMFHBM;- TB2+2K2�H- Q7 _�M+Bĕ`2Ƕb BMi`B;mBM; TQHBiB+�H �M/
BMi2HH2+im�H T`QD2+iX
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�b rBi? _�M+Bĕ`2Ƕb TQbBiBM; Q7 2[m�HBiv Q7 BMi2HHB;2M+2- i?Bb `�/B+�H 2;�HBi�`B�MBbK
?�b /22T +QMb2[m2M+2b 7Q` HB#`�`B2bX h?2 +m``2Mi ;Qp2`M�M+2 KQ/2H Q7 HB#`�`B2b
U�M/ mMBp2`bBiB2bV Bb QM2 T`2/B+�i2/ QM i?2 iBiH2 Q7 2tT2`iBb2 @ r?2i?2` i?�iǶb
/2}M2/ �b 2tT2`B2M+2 Q` ǳ2t+2HH2M+2Ǵ- K�`FBM; � +H2�` /BbiBM+iBQM #2ir22M ;Qp@
2`MQ`b �M/ ;Qp2`M2/X h?Bb ?B2`�`+?v �HbQ 2tBbib BM i?2 T`BpBH2;BM; Q7 ǳH2�/2`bǴ
�M/ ǳH2�/2`b?BTǴX q?�i Bb BMi2`2biBM; ?2`2 Bb i?2 �#b2Mi i2`Kb BM i?2b2 ǳM�i@
m`�HǴ ?B2`�`+?B2bX q2 /QMǶi ?�p2 � +QKKQM i2`K 7Q` ǳHB#`�`B�Mb r?Q �`2MǶi
K�M�;2`bǴ- MQ` /Q r2 ?2�` �#Qmi i?2 ǳ7QHHQr2`bǴ `2[mB`2/ 7Q` ǳH2�/2`b?BTǴ iQ

k



?�p2 �Mv K�i2`B�H #�bBbX 6QHHQrBM; _�M+Bĕ`2- A rQmH/ �`;m2 i?�i i?Bb �#b2M+2 Bb
#�b2/ QM T`2+Bb2Hv i?2 b�K2 ?�i`2/ Q7 /2KQ+`�+v T`2b2Mi BM bQ+B2iv �i H�`;2X h?2
}+iBQM Q7 � M�im`�H ?B2`�`+?v BM Qm` T`Q72bbBQM UQ7 2tT2`ib �M/Ę MQM@2tT2`ibV Bb
K�BMi�BM2/ T`2+Bb2Hv QM i?2 �#b2M+2 Q7 i?2 bm#b2`pB2Mi i2`K /2bTBi2 i?2 T?vbB@
+�H T`2b2M+2 Q7 i?2 T2QTH2 i?2 i2`K b?QmH/ /2b+`B#2X h?2 T`BM+BTH2 Q7 +QHH2;B�H
;Qp2`M�M+2- H�+FBM; #mi T�B/ HBT@b2`pB+2 iQ- Bb T`2/B+�i2/ QM 2t�+iHv i?2 +�T�#BH@
Biv Q7 �MvQM2 iQ ;Qp2`M- r?B+? Bb 2t�+iHv r?v Bi `2K�BMb �M BKTQi2Mi bB;MB}2`
rBi?BM i?2 bi`m+im`2b Q7 /QKBM�iBQM �i TH�v BM �+�/2KB+ HB#`�`B2bX h?2 bBim�iBQM
#2+QK2b 2p2M rQ`b2 r?2M r2 2tT�M/ Qm` b+QT2 #2vQM/ JGAa@?QH/BM; HB#`�`B�Mb
iQ i?2 ?B2`�`+?B2b Q7 ;Qp2`M�M+2 bi`2i+?BM; ǳ/QrMǴ i?`Qm;? HB#`�`v i2+?MB+B�Mb
iQ bmTTQ`i bi�z �M/ bm#+QMi`�+i2/ b2`pB+2 rQ`F2`b UH�#Qm` r?B+? Bb- �b r2 FMQr-
bmTTQ`i2/ #v ǳM�im`�HǴ ?B2`�`+?B2b Q7 `�+2 �M/ ;2M/2`VX �b _�M+Bĕ`2 K�BMi�BMb-
i?2 BM2[m�HBiv Q7 Qm` T`Q72bbBQM @ HBF2 i?2 BM2[m�HBiv Q7 Qm` bQ+B2iv @ Bb #�b2/
T`2+Bb2Hv QM � /2MB�H Q7 2[m�HBiv r?B+? Bb @ `�/B+�HHv @ 2Mb?`BM2/ BM Qm` p2`v
/2KQ+`�+v Bib2H7X

j



.�i� .2i2`KBMBbK

kyRd@ye@Rj

u2bi2`/�v KQ`MBM;- A r�b �i i?2 *�M�/B�M PT2M .�i� amKKBi U*P.aV- r?2`2
� HQi Q7 i?2 /Bb+mbbBQM r�b �`QmM/ i?2 #2M2}ib Q7 QT2M /�i� 7Q` ;Qp2`M�M+2X
"2i? "H�m2` 7`QK CQ?Mb >QTFBMb /Bb+mbb2/ ?2` 2tT2`B2M+2 rQ`FBM; BM p�`BQmb
KmM+BT�HBiB2b BM /2p2HQTBM; /�i� BM7`�bi`m+im`2 iQ bmTTQ`i ;Qp2`M�M+2 /2+BbBQMbX
h?Bb H2/ iQ i?2 7QHHQrBM; ir22i 7`QK i?2 1/KQMiQM J�vQ`Ƕb P{+2,
ǳA7 r2 r�Mi iQ bQHp2 T`Q#H2Kb HBF2 ?2�Hi?+�`2 Q` +HBK�i2 +?�M;2- r2 M22/
iQ /Q Bi 7`QK � #�bBb Q7 2pB/2M+2X PT2M .�i� T`QpB/2b i?�iǴ O*P.aRd
TB+XirBii2`X+QKf2oG8"8Rdhq

ě 1/K J�vQ` P{+2 U!u1:J�vQ`P{+2V CmM2 Rj- kyRd
h?2 T`2bmKTiBQM ?2`2 i?�i QT2M /�i� �miQK�iB+�HHv T`QpB/2b i?2 2pB/2M+2 `2@
[mB`2/ iQ bQHp2 bQ+BQ@TQHBiB+�H T`Q#H2Kb Bb- A i?BMF- iQQ bBKTHBbiB+X Ai `2HB2b QM �
/2i2`KBMBbK Dmbi �b /�M;2`Qmb �b i2+?MQHQ;B+�H /2i2`KBMBbK- BM i?�i Bi `2KQp2b
i?2 ?mK�M `2H�iBQMb?BTb UBX2X i?2 TQHBiB+bV 7`QK i?2 [m2biBQMb Q7 ?Qr i?2 /�i� Bb
+QHH2+i2/ BM i?2 }`bi TH�+2 �M/ #v r?QKX >Qr �`2 /�i� 2H2K2Mib /2}M2/\ q?�i
Bb +QMbB/2`2/ MQM@/�i�- rBi? `2bT2+i iQ i?2 bBKTHB}+�iBQM Q7 i?2 2KTB`B+�H rQ`H/
iQ i?2 /�i� KQ/2H\ h?2b2 �`2 �HH TQHBiB+�H [m2biBQMb- BKTHB+�i2/ BM /vM�KB+b Q7
bQ+BQ@2+QMQKB+ TQr2` �M/ /QKBM�iBQMX A;MQ`BM; i?2 TQHBiB+�H [m2biBQMb �`QmM/
i?2 +`2�iBQM Q7 /�i� K�F2b Bi 2�bB2`- A i?BMF- iQ B;MQ`2 i?2 TQHBiB+�H BM i?2 [m2biBQM
Q7 /�i� mb2X "2i? "H�m2` i�HF2/ �#Qmi ǳi?2 BMi2`b2+iBQM Q7 T2`bQM�H �M/ Tm#HB+
/�i�Ǵ- 2bb2MiB�HHv i�HFBM; �#Qmi #2?�pBQm`�H +QMi`QH #�b2/ QM KBMBM; T2`bQM�H
/�i� Ub2�`+? ?BbiQ`v- +�H2M/�`b- K2/B+�H `2+Q`/b- b+?QQH 2M`QHHK2MiV rBi? Tm#HB+
/�i� UM2B;?#Qm`?QQ/ BM7Q`K�iBQM- b+?QQH BM7Q`K�iBQM- r2�i?2` /�i�- 2i+VX h?2
mM+`BiB+�H �++2Ti�M+2 Q7 i?2 M2mi`�HBiv �M/ i`mi? Q7 QT2M /�i� K2�Mb i?�i r2
i`mbi i?Bb BMi2`b2+iBQM BM i?2 b�K2 r�v i?�i r2 i`mbi i?2 U}Hi2`@#m##H2/V :QQ;H2
`2bmHib i?�i �`2 T`2b2Mi2/ iQ mbX
h?Bb 722/b BM iQ bQK2 i?Qm;?ib AǶp2 #22M ?�pBM; �#Qmi i2+?MQHQ;v �b i?2 K2@
/B�iQ` Q7 i?2 i`�MbBiBQM 7`QK i?2 bQ+B2iv Q7 /Bb+BTHBM2 U6Qm+�mHiV iQ i?2 bQ+B2iv
Q7 +QMi`QH U.2H2mx2VX q2 +�M b22 BM i?2 `2+2Mi la �M/ lE 2H2+iBQMb ?Qr 7�Hb2
Q` bTmM /�i� +�M K�MBTmH�i2 U+QMi`QHV TQTmH�iBQMbX PM2 2z2+i Q7 `2KQpBM; �
pBbB#H2 ?mK�M T`2b2M+2 7`QK i?2 K2/B�iBM; Q7 i2+?MQHQ;v Bb i?�i �V /�i� �M/
�H;Q`Bi?Kb #2+QK2 Q#b+m`2/ �M/ KQ`2 HBF2Hv iQ 2K#Q/v ǳ�H;Q`Bi?Kb Q7 QTT`2b@
bBQMǴ Ua�}v� LQ#H2Ƕb i2`KV �M/ #V i2+?MQHQ;v Bb b22M �b #Qi? M2mi`�H �M/ i`m2

R



r?2M i?2 ?mK�M /2i2`KBM�iBQMb �`2 K�/2 BMpBbB#H2X q2 HBF2 iQ i?BMF i?�i �
i2+?MQHQ;B+�H bQHmiBQM Bb mM#B�b2/- �M/ /�i� /`Bp2M i2+?MQHQ;B2b �`2 +QMbB/2`2/
iQ #2 2KTB`B+�HHv bQmM/ �M/ TQHBiB+�HHv mMKQiBp�i2/X �M/ /�i� /2i2`KBMBbK @
HBF2 i2+?MQHQ;B+�H /2i2`KBMBbK @ K�F2b /�i� i?2 �+iBp2 /`Bp2` Q7 #2?�pBQm` �M/
/2+BbBQM@K�FBM;- #v Q#b+m`BM; i?2 TQHBiB+�H +QM/BiBQMb Q7 Bib +`2�iBQMX
h?2`2Ƕb �HbQ � `?2iQ`B+�H +QKTQM2Mi iQ i?BbX �b rBi? +H�bbB+ bi�i2K2Mib Q7 i2+?@
MQHQ;B+�H /2i2`KBMBbK Ul`bmH� 6`�MFHBMǶb 7Q` 2t�KTH2V- /�i� /2i2`KBMBbK Tmib
/�i� �b i?2 bm#D2+i BM b2Mi2M+2bX aQ r?2M .�`F >Q`b2 �M�HviB+b ir22ib,
.Bb+mbbBM; r�vb OPT2M.�i� i`�Mb7Q`Kb bQ+B2iv i?`Qm;? BMMQp�iBQM
�i !PT2M.�i�1/K i?Bb r22F ŀ ?iiTb,ffiX+Qf;Dt6:DHp?> O*P.aRd
TB+XirBii2`X+QKf[+pM3p8v"R

ě .�`F?Q`b2 �M�HviB+b U!/?�M�HviB+bV CmM2 Rk- kyRd
AM i?Bb pB2r- Bi Bb ǳPT2M .�i�Ǵ i?�i ǳi`�Mb7Q`KbǴ bQ+B2iv- `�i?2` i?�M i?2 �;2M+v
�M/ /2+BbBQM K�FBM; Q7 T2QTH2X .�i�- HBF2 i2+?MQHQ;v- +�M #2 � iQQH BM i?2
i`�Mb7Q`K�iBQM Q7 bQ+B2iv- #mi QMHv T2QTH2 +�M /Q BiX h?2 `?2iQ`B+�H bi`�i2;v Q7
K�FBM; /�i� i?2 bm#D2+i Q7 b2Mi2M+2- K�F2b /�i� b22K HBF2 i?2 bm#D2+i Q7 i?2 �+ib
i?2Kb2Hp2bX 6`QK i?2`2- i?2 BMpBbB#BHBiv Q7 ?mK�M- TQHBiB+�H /vM�KB+b TH�vb Qmi
�b �#Qp2X h?Bb Bb � +H�bbB+ +�b2 Q7 r?�i J�`tBbib +�HH 72iBb?BbK Q` `2B}+�iBQM- i?2
K2i?Q/ #v r?B+? `2H�iBQMb #2ir22M T2QTH2 �TT2�` �b `2H�iBQMb #2ir22M T2QTH2
�M/ i?BM;b U�M/ Q7i2M bBKTHv #2ir22M i?BM;bVX AM i?Bb r�v i?2 bQ+B�H `2H�iBQMb
Q7 +�TBi�HBb- r?B+? �`2 `2H�iBQMb Q7 /QKBM�iBQM- 2tTHQBi�iBQM- �M/ QTT`2bbBQM- �`2
?B//2M 7`QK pB2rX
444
q?2M A ir22i2/ i?Bb- /m`BM; "2i? "H�m2`Ƕb i�HF,
�HbQ �M BKTHB+Bi �bbmKTiBQM i?�i QT2M /�i� Bb #Qi? M2mi`�H �M/ i`m2Ę
?iiTb,ffiX+QfQiS�hB_SJe

ě `2/HB#`�`B�M U!`2/HB#`�`B�MV CmM2 Rj- kyRd
Jv 7`B2M/ (!+?27[mBt)U?iiTb,ffirBii2`X+QKf+?27[mBtV �bF2/ r?�i r�b r`QM;
rBi? /�i�@/`Bp2M /2+BbBQM@K�FBM;X Jv �`;mK2Mi Bb i?�i B7 r2 T`2bmK2 /�i� iQ
#2 Q#D2+iBp2- r2 B;MQ`2 i?2 /2+BbBQM K�FBM; i?�i r2Mi BMiQ i?2 +QMbi`m+iBQM
�M/ +QHH2+iBQM Q7 i?2 /�i� BM i?2 }`bi TH�+2X Cmbi �b r2 ?�p2 #2;mM iQ i?BMF
+`BiB+�HHv �#Qmi i?2 bQ+B�H `2H�iBQMb?BTb �M/ #B�b2b i?�i ;Q BMiQ �H;Q`Bi?Kb(R)
UbQK2i?BM; 2Hb2 2M;BM22`b rQmH/ HBF2 iQ i?BMF Q7 �b Q#D2+iBp2V- r2 M22/ iQ
`2+Q;MBx2 i?�i i?2 b�K2 K2+?�MBbKb Q7 QTT`2bbBQM �M/ /QKBM�iBQM i?�i �`2
2M+Q/2/ BM �H;Q`Bi?Kb �`2 2M+Q/2/ BM i?2 r�vb r2 /2bB;M Qm` /�i� +QHH2+iBQMX
ǳ.�i�Ǵ Bb MQi � M�im`�H T?2MQK2MQM- +QMp2MB2MiHv `2+Q`/2/- Bi Bb Dmbi �b bQ+B�HHv
+QMbi`m+i2/ �b �Mvi?BM; 2Hb2- �M/ `2T`2b2Mib � KQ/2H- i?�i Bb � bBKTHB}+�iBQM- Q7
i?2 2KTB`B+�H rQ`H/ i?�i ?�b #22M /2+B/2/ � T`BQ`B U�M/ Q7i2M mM+QMb+BQmbHvVX
� T2`72+i 2t�KTH2 Q7 r?�i AǶK i�HFBM; �#Qmi +�K2 mT �i i?2 �7i2`MQQM T�M2H
QM ǳPT2M .�i� �M/ 6B`bi L�iBQMb BM �M 1`� Q7 _2+QM+BHB�iBQMǴ- r?B+? BM+Hm/2/
i?`22 rQK2M @ G2QM� ai�`- JBM/v .2MMv- �M/ "QMMB2 >2�Hv (k) @ BMpQHp2/ BM

k



BM/B;2MQmb ?2�Hi? BMBi�iBp2b BM J�MBiQ#�- �H#2`i�- �M/ LQp� a+QiB�i- �M/ ?Qr �b@
b2bbK2Mi �M/ K2�bm`2K2Mi BM i?Bb �`2� `2H�i2 iQ bQp2`2B;Miv BM ;2M2`�H �M/ /�i�
bQp2`2B;Miv BM T�`iB+mH�`X h?2v �`;m2/ T2`bm�bBp2Hv �#Qmi i?2 r�vb BM r?B+?
+mHim`�H- `�+B�H- �M/ bQ+BQ@2+QMQKB+ T`2Dm/B+2b UBM i?2 bi`B+i b2Mb2 Q7 Dm/;2K2Mib
i?�i +QK2 #27Q`2 i?2 +QHH2+iBQM Q7 /�i�V +QM/BiBQM �M/ +QMbi`�BM i?2 r�vb BM r?B+?
/�i� �`2 +QHH2+i2/ �M/ T?2MQK2M� �`2 /2b+`B#2/X AM i?Bb +�b2- i?2 +QMM2+iBQM
#2ir22M i?2 TQHBiB+�H /2+BbBQMb i?�i ;Q BMiQ +QMbi`m+iBM; /�i� �M/ i?2 p2`v `2�H
bQ+B�H- 2+QMQKB+- �M/ TQHBiB+�H 2z2+ib Bb bi�`FHv �TT�`2MiX "v T`2bmKBM; i?�i
ǳ/�i�Ǵ Bb �M Q#D2+iBp2 `2~2+iBQM Q7 i?2 2KTB`B+�H 7�+ib- r2 2M/ mT bmTTQ`iBM; �M/
`2BM7Q`+BM; i?2 rQ`H/pB2rb- #B�b2b �M/ T`2Dm/B+2b i?�i +`2�i2 i?�i rQ`H/ BM i?2
}`bi TH�+2X Ai Bb BM i?Bb b2Mb2 i?�i ǳ/�i�@/`Bp2MǴ +�M 2�bBHv 2HB/2 BMiQ ǳ/�i� /2i2`@
KBMBbKǴ- BM r?B+? i?2 /�i� i?�i r2 #2HB2p2 iQ #2 Q#D2+iBp2 �M/ p�Hm2@M2mi`�H BM
7�+i T`QTb mT i?2 p2`v rQ`H/ pB2rb r2 �`2 ?QTBM; iQ BMp2biB;�i2X q?�i #2;�M �b
� bTm`BQmb- `?2iQ`B+�H /�i� /2i2`KBMBbK #2+QK2b � p2`v `2�H /2i2`KBMBbK- QM2
r?B+? mM/2`KBM2b K�Mv Q7 i?2 bQ+B�H DmbiB+2 BMBiB�iBp2b i?�i �`2 � +Q`2 T�`i Q7
i?2 QT2M /�i� +QKKmMBivX
(R) A ?QM2biHv +�MǶi r�Bi 7Q` a�}v� LQ#H2Ƕb �H;Q`Bi?Kb Q7 PTT`2bbBQM #QQF- r?B+?
HQQFb HBF2 rQMǶi #2 Qmi mMiBH M2ti bT`BM; bQK2iBK2X
(k) AMi2`2biBM;Hv- i?2B` M�K2b /QMǶi �TT2�` BM i?2 +QM72`2M+2 T`Q;`�KK2 Q` QM
i?2 *P.a r2#bBi2X

j



6Bix;2`�H/ �M/ J+*�`i?v

kyRd@ye@k3

6X a+Qii 6Bix;2`�H/- h?2 G�bi hv+QQMX a+`B#M2`Ƕb- RN9RX
*Q`K�+ J+*�`i?v- "HQQ/ J2`B/B�M- P` i?2 1p2MBM; _2/M2bb BM i?2 q2biX JQ/@
2`M GB#`�`v- kyyy URN38VX
A /2+B/2/ iQ `2`2�/ h?2 G�bi hv+QQM r?2M A b�r i?2 i`�BH2` 7Q` i?2 mT+QKBM;
�K�xQM ho �/�Ti�iBQMX Cmbi �b rBi? i?2 `2+2Mi :�ib#v �/�Ti�iBQM- i?Bb `2�HHv
b22Kb iQ KBbb i?2 iQM2 Q7 i?2 MQp2HX AiǶb �b B7 i?2 bim/BQb ?�p2 � T`2+QM+2Bp2/
B/2� Q7 6Bix;2`�H/Ƕb KBHB2m i?�i ?�b #22M }Hi2`2/ i?`Qm;? � `QK�MiB+Bx2/ pB2r Q7
6H�TT2`b- S`Q?B#BiBQM- aT2�F2�bB2b- 2i+X S2`?�Tb i?Bb +QK2b 7`QK 6Bix;2`�H/Ƕb
ǳC�xx �;2Ǵ biQ`B2b- A /QMǶi FMQrX Ai b22Kb KQ`2 HBF2Hv i?�i Bi +QK2b 7`QK �
bivHBx2/- TQii2/ ǳbi`m+im`2 Q7 722HBM;Ǵ �#Qmi i?2 D�xx �;2 i?�i BbMǶi `2�HHv #�b2/
QM �Mvi?BM; �i �HHX AiǶb r?�i C�K2bQM +�HHb T�biB+?2- /m2 iQ i?2 7�+i i?�i �Mv
`2�H b2Mb2 Q7 i?2 T�bi i?�i r2 KB;?i ?�p2 Bb HQbiX uQm b22 i?2 b�K2 FBM/ Q7 i?BM;
BM q�m;? �/�Ti�iBQMb- 2bT2+B�HHv Q7 i?2 2�`Hv MQp2Hb- r?2`2 i?2 T`Q/m+2`b b22K
iQ KBbb +QKTH2i2Hv i?2 #`mi�H b�p�;2`v Q7 i?2 HBp2b Q7 i?2 ǳT`2iiv vQmM; i?BM;bǴ-
2p2M r?2M i?2B` ǳpBH2 #Q/B2bǴ �`2 2tTHB+BiHv 7`QMi �M/ +2Mi`2X q?�i i2M/b iQ #2
KBbbBM; 7`QK 6Bix;2`�H/ �/�Ti�iBQMb Bb ?Qr /22THv b�/ i?2v �`2X :�ib#v- .Bp2`-
�M/ ai�?` �`2 �HH bm#/m2/- /22THv rQ`M /QrM };m`2b- �M/ i?2v i2M/ iQ /`�;
2p2`vQM2 �`QmM/ i?2K /QrM rBi? i?2KX A }M/ i?2 2M/ Q7 h2M/2` Bb i?2 LB;?i
BM+`2/B#Hv KQpBM;- �b .Bp2`Ƕb HB72 ?�b #�bB+�HHv 7�HH2M �T�`i #mi ?2 ?�b MQ +?QB+2
#mi iQ DmbiĘ ;Q QM rBi? BiX :�ib#vǶb bmB+B/2 Bb MQi i?2 i`�;2/v Q7 i?�i MQp2Hc i?2
H�bi irQ T�`�;`�T?b /BbTH�v � KQK2Mi�`v M�Bp2 ?QT27mHM2bb QM LB+FǶb T�`i- mM@
/2`+mi #v i?2 H�bi b2Mi2M+2 �M/ i?2 2i2`M�H 7miBHBiv Bi /2b+`B#2bX 1p2M i?Qm;? r2
QMHv ?�p2 bBt +?�Ti2`b Q7 h?2 G�bi hv+QQM- MQM2 Q7 i?2K }MBb?2/ iQ 6Bix;2`�H/Ƕb
bi�M/�`/b- `2�/BM; i?Qb2 +?�Ti2`b Bb 2ti`2K2Hv `2r�`/BM;X 1p2`vi?BM; b22KBM;
iQ �HHm/2 iQ r?QH2 br�i?b Q7 2tT2`B2M+2- `2�HKb Q7 ?mK�M `2H�iBQMb?BTb i?�i r2
+�M QMHv b22 T22FBM; Qmi �#Qp2 i?2 bm`7�+2X "2M2�i? i?2 #�Mi2` �M/ i?2 r2�Hi?
i?2`2 �`2 /�`F- ?2�pv i?BM;b ;QBM; QMX q2ǶHH b22 ?Qr i?2 �K�xQM �/�Ti�iBQM
K�M�;2/ iQ /2�H rBi? �Mv Q7 i?�i- #mi �b rBi? i?2 �#vbK�HHv r`QM;?2�/2/
�/�Ti�iBQM Q7 .B+FǶb J�M BM i?2 >B;? *�biH2- AǶK T`2T�`2/ iQ #2 /Bb�TTQBMi2/X

A r�bMǶi /Bb�TTQBMi2/ BM "HQQ/ J2`B/B�M- #mi A r�b � HBiiH2 /Bbb�iBb}2/X A `2�/
Bi T`2iiv [mB+FHv @ Bi iQQF � r22F- r?B+? Bb T`2iiv ;QQ/ r?2M vQmǶ`2 rQ`FBM;
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7mHH iBK2- A i?BMF @ �M/ /2bTBi2 i?2 /`�rM@Qmi M�im`2 Q7 Km+? Q7 i?2 �+iBQM- i?2
[m�HBiv Q7 i?2 r`BiBM; �M/ i?2 /2bT2`�i2Hv 22`B2 i?BM;b ;QBM; QM F22T Bi ;QBM;X
Ai b22Kb �b B7 2p2`vi?BM; BM i?2 MQp2H Bb ;2�`2/ iQr�`/b K�FBM; i?2 2ti`2K2Hv
�K#B;mQmb 2M/BM; rQ`F- #mi i?Bb Bb #2HB2/ #v i?2 7�+i i?�i i?2 MQp2H Bb #�b2/ QM
`2�H 2p2Mib �M/ Km+? `2b2�`+? QM J+*�`i?vǶb T�`iX �b 2p2`vQM2 b�vb- i?2`2Ƕb
bQK2i?BM; Q7 J2HpBHH2 BM "HQQ/ J2`B/B�M- #mi rBi? i?2 2tm#2`�M+2 Q7 JQ#v .B+F
`2TH�+2/ #v � iB;?i- �HKQbi bmzQ+�iBM; +QMi`QH Qp2` H�M;m�;2 �M/ THQiX AM i?Bb
b2Mb2- i?2 MQp2H +QM7Q`Kb iQ i?2 B/2�b Q7 +QMi`QH �M/ +QM/BiBQMBM;- Q7 T`2Q`@
/�BM2/ Q`/2` i?�i HB2- A bmTTQb2- �i i?2 ?2�`i Q7 r?�i J+*�`i?v Bb i`vBM; iQ b�vX
h?Bb }ib rBi? r?�i CQb? JQm7�r�/@S�mH K2MiBQM2/ QM hrBii2`- r?B+? Bb i?�i
i?2 2[mBp�H2M+2 #2ir22M i?2 pBQH2M+2 Q7 i?2 +QHQMBx2`b �M/ i?2 +QHQMBx2/ r?B+?
J+*�`i?v Bb �i T�BMb iQ b?Qr mT Bb /22THv `2�+iBQM�`v- BM i?�i #v bmTTQbBM;
pBQH2M+2 �M/ r�` iQ #2 T�`i Q7 �M 2i2`M�H ?mK�M Q`/2`- Bi T`2bmK2b i?�i i?2
b�p�;2`v Q7 i?2 AM/B;2MQmb T2QTH2b T`2@2tBbi2/ i?2 +QKBM; Q7 i?2 1m`QT2�Mb
�M/ BM bQK2 T2`p2`b2 b2Mb2 K�/2 i?2K /2b2`p2 i?2B` +QM[m2bi �M/ 2ti2`KBM�@
iBQMX A rQM/2` B7 i?Bb Bb �M �bT2+i Q7 "HQQ/ J2`B/B�M r?B+? ?�b +?�M;2/ Qp2`
iBK2X AM RN38- r?2M A r�b BM 2H2K2Mi�`v b+?QQH- MQ@QM2 bTQF2 �#Qmi *QHmK#mb
�M/ i?2 `2bi Q7 i?2 +QHQMB�HBbib BM �Mvi?BM; #mi ;HQrBM; i2`KbX q?2`2 A ;`2r
mT- A /QMǶi i?BMF A ?2�`/ �Mvi?BM; �#Qmi i?2 pBQH2M+2 Q7 i?2 +QM[m2bi mMiBH i?2
KB/@ iQ H�i2@Nyb r?2M A r�bM BM mMBp2`bBivX aQ BiǶb TQbbB#H2 i?�i i?2 /2TB+iBQM Q7
+QHQMB�H pBQH2M+2 �M/ b�p�;2`v r�b M2r �M/ b?Q+FBM; BM RN38- �M/ i?�i �i i?2
iBK2 i?2 TQBMi r�b MQi iQ b?Qr i?�i irQ Q`/2`b Q7 pBQH2M+2 Ui?�i Q7 i?2 +QHQMBx2`
�M/ i?2 +QM[m2`2/V i?�i r2`2 FMQrM �M/ �/KBii2/ r2`2 i?2 b�K2- #mi r�b iQ
b?Qr i?�i i?2 pBQH2M+2 �M/ b�p�;2`v Q7 i?2 +QHQMBx2`b r�b `2�H- BM �M �K2`B+�
i?�i r�b biBHH BM /2MB�H �#Qmi i?�i- �M/ r?B+? r�b biBHH i`vBM; iQ +QK2 iQ ;`BTb
rBi? i?2 BKT2`B�HBbi pBQH2M+2 BM oB2iM�K �M/ �7;?�MBbi�MX Ai #2�`b TQBMiBM;
Qmi i?�i J+*�`i?v bi�`i2/ r`BiBM; "HQQ/ J2`B/B�M BM i?2 KB/@RNdyb- �`QmM/
i?2 2M/ Q7 i?2 oB2iM�K q�`- �M/ i?�i BM RN38- i?2 la@#�+F2/ KmD�?B/22M r2`2
BM+`2�bBM; i?2B` `2bBbi�M+2 iQ i?2 aQpB2i Q++mT�iBQM Q7 �7;?�MBbi�MX AiǶb ?�`/
iQ +QM/2KM bQK2QM2 7Q` BK�;BMBM; @ BM i?�i +QMi2ti @ i?2 ?mK�M mMBp2`b�H Q7
pBQH2M+2 �M/ r�`- �M/ r?BH2 i?�i /Q2bMǶi /2i`�+i 7`QK JQm7�r�/@S�mHǶb +`BiB[m2
Q7 J+*�`i?vǶb `2�+iBQM�`v TQbBiBQM- AǶK ?�TTv iQ ;Bp2 J+*�`i?v i?2 #2M2}i Q7
i?2 /Qm#i- �M/ b�v i?�i "HQQ/ J2`B/B�M Bb � ;QQ/ 7�Bi? �ii2KTi iQ +QK2 iQ
i2`Kb rBi? i?BM;b i?�i r2`2 ?�TT2MBM; rBi?BM i?2 /vM�KB+ Q7 la BKT2`B�HBbKX
aQ r?v r�b A /Bbb�iBb}2/\ A HQp2/ i?2 �K#B;mBiv Q7 i?2 2M/BM;- A i?Qm;?i i?�i
r�b � ;`2�i i2+?MB+�H i`B+F iQ TmHH QzX �M/ i?2 r`BiBM;- Q#pBQmbHv- Bb 7�Mi�biB+X
"mi Bi M2p2` `2�HHv b22K2/ iQ �// mT iQ �Mvi?BM; #2vQM/ r?�i r�b i?2`2 QM
i?2 T�;2X AǶp2 `2�/ `2pB2rb #v T2QTH2 r?Q ?�p2 `2�/ "HQQ/ J2`B/B�M KmHiBTH2
iBK2b- #mi Bi /Q2bMǶi 722H HBF2 � `2@`2�/2` iQ K2X :QBM; #�+F iQ i?2 JQ#v .B+F
+QKT�`BbQM- i?2`2Ƕb bQK2i?BM; i?2`2 i?�i K�F2b i?�i MQp2H 722H H�`;2` �M/ `B+?2`
i?�M r?�i vQmǶ`2 �+im�HHv `2�/BM;X AǶK ?QH/BM; Qz QM `2@`2�/BM; Bi mMiBH bQ i?�i
A +�M ;2i i?2 7mHH 2z2+i- #mi AǶp2 #22M 722HBM; HBF2 `2`2�/BM; JQ#v .B+F bBM+2 A
}MBb?2/ Bi- r?B+? b�vb � HQiX "HQQ/ J2`B/B�M Bb � ;`2�i i2+?MB+�H 2t2`+Bb2- �M/
i?2 2M/BM; Bb � 7�b+BM�iBM; �+?B2p2K2Mi- #mi Bi ?�bMǶi H27i K2 722HBM; p2`v Km+?X
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h?2 .B�H2+iB+ Q7 GB#`�`v o�Hm2b

kyRd@yd@Rj

h?2 /B�H2+iB+ i?�i J�`t �/�Ti2/ 7`QK >2;2H b22b i?2 rQ`H/ �b +�i2;Q`B2b r?B+?
�`2 +QMbi�MiHv +?�M;BM;- /2T2M/2Mi QM ?BbiQ`v �M/ i?2 r�v BM r?B+? i?2v BMi2`@
�+i rBi? Qi?2` +�i2;Q`B2bX >mK�M T2`+2TiBQM +�M QMHv ǳ;`�bTǴ i?2b2 +�i2;Q`B2b
�i bT2+B}+ KQK2Mib BM iBK2- 7`22xBM; i?2K �M/ b22BM; QMHv T�`iB+mH�` �bT2+ib
Q7 i?2K `�i?2` i?�M i?2 r?QH2X Ai Bb �b B7 i?2 � }HK r�b biQTT2/ bQ i?�i r2
+�M b22 � bBM;H2 7`�K2- #mi r2 HQb2 i?2 2MiB`2 +QMi2ti T`QpB/2/ #v KQiBQM �M/
i?2 T2`bBbi2M+2 Q7 pBbBQMX q?�i Bb BKTQ`i�Mi BM i?2 KQp2K2Mi Q7 /B�H2+iB+�H +�i@
2;Q`B2b Bb i?2 +QMi`�/B+iBQMb i?�i i?2v ?B/2 r?2M r2 7`22x2 i?2K KQK2Mi�`BHvX
Ai Bb +QMi`�/B+iBQM i?�i K�F2b i?2 +�i2;Q`B2b +?�M;2 Qp2` iBK2- #mi bBM+2 r2 �`2
QMHv �#H2 iQ b22 i?2K- ;`�bT i?2K +QM+2Tim�HHv- �i � T�`iB+mH�` KQK2Mi- i?2
+QMi`�/B+iBQMb �`2 ?B//2M 7`QK pB2rX
6Q` J�`t- i?2b2 +�i2;Q`B2b r2`2 +QM+`2i2, KQM2v- 7Q` 2t�KTH2- Q` +QKKQ/BiB2bX
AM/22/- i?2 QT2MBM; +?�Ti2`b Q7 *�TBi�H +QM+2`MBM; i?2 +QKKQ/BiB2b �`2 �M
mMT�+FBM; Q7 i?2 +QMi`�/B+iBQMb BM?2`2Mi BM r?�i b22Kb HBF2 � bBKTH2 +QM+2Ti- i?2
+QMi`�/B+iBQM #2ir22M mb2@p�Hm2 �M/ 2t+?�M;2@p�Hm2 i?�i ;Bp2b i?2 +QKKQ/Biv
Bib /vM�KBbKX 6Q` J�`t- i?2 +QMi`�/B+iBQMb bB;MB}+�Mi iQ i?2 +�i2;Q`v �`2 bQ+B�H-
�M/ bQ i?2 +�i2;Q`v #2+QK2b `2T`2b2Mi�iBp2 Q7 i?2 p2`v `2�H +QMi`�/B+iBQMb Q7
bQ+B2iv �i � ;Bp2M KQK2MiX
q?B+? #`BM;b K2 iQ i?2 HB#`�`v- r?B+? Bb Bib2H7 � +�i2;Q`v T`Q/m+2/ Qmi Q7 +QM@
i`�/B+iBQMb- �Mi�;QMBbKb- �M/ K2/B�iBQMbX Ai Bb MQi � bBKTH2 i?BM;- +QKTH2i2 �M/
mM+?�M;BM; @ r?B+? rQmH/ #2 i?2 SH�iQMB+ pB2r Q7 � +�i2;Q`v @ #mi � bM�Tb?Qi Q7
� +QMbi�MiHv@KQpBM; bvbi2K Q7 bQ+B�H `2H�iBQMb 2�+? BM +QMi`�/B+iBQM iQ �MQi?2`X
aQ Bi Bb mMbm`T`BbBM; i?�i- �i p�`BQmb KQK2Mib- i?2 bQ+B�H +QMi`�/B+iBQMb �TT2�`
�b +`Bb2b rBi?BM i?2 ?BbiQ`v Q7 i?2 +�i2;Q`vX P7i2M i?2b2 +`Bb2b �`2 BMbm{+B2Mi
iQ +QKTH2i2Hv `2pQHmiBQMBx2 i?2 +�i2;Q`v- #mi BM i?2 2M/ `�/B+�H i`�Mb7Q`K�iBQM
Q7 i?2 +�i2;Q`v Bib2H7 Bb �bbm`2/ Ui?Bb- BM � Mmib?2HH- Bb i?2 J�`tBbi i?2Q`v Q7
`2pQHmiBQMVX
PM2 bm+? +`BbBb- A rQmH/ �`;m2- �ii2M/2/ i?2 hQ`QMiQ Sm#HB+ GB#`�`v H�bi MB;?i-
r?2M QM2 Q7 i?2B` #QQF�#H2 Tm#HB+ bT�+2b r�b mb2/ iQ ?Qbi � K2KQ`B�H 7Q` "�`@
#�`� EmH�bxF�- � H�rv2` r?Q /272M/2/- �KQM; Qi?2` T2QTH2- i?2 >QHQ+�mbi@
/2MB2` 1`Mbi wmM/2HX �++Q`/BM; iQ i?2 hQ`QMiQBbi- ǳh?2 K2KQ`B�H rBHH ?�p2
bT2�F2`b HBF2 J�`+ G2KB`2- 7Q`K2` T`2bB/2Mi Q7 i?2 >2`Bi�;2 6`QMi- � M2Q@L�xB
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;`QmTc *?`BbiB�M EH2BM- r?Q b�vb :2`K�Mb r2`2 i?2 `2�H pB+iBKb Q7 qqAA
�M/ i?�i C2rb `�M +�KTb r?2`2 :2`K�Mb r2`2 iQ`im`2/ �M/ Km`/2`2/c �M/
S�mH 6`QKK- *�M�/�Ƕb KQbi T`QKBM2Mi r?Bi2 bmT`2K�+Bbi Q7 i?2 ;2M2`�iBQM H27i
bi�M/BM;ǴX
h?2 K2KQ`B�H ?�b ;�`M2`2/ +`BiB+BbK 7`QK i?2 *2Mi`2 7Q` Ab`�2H �M/ C2rBb?
�z�B`b- i?2 6`B2M/b Q7 aBKQM qB2b2Mi?�H *2Mi`2X � bi�i2K2Mi 7`QK i?2 HB#`�`v
bi�i2b i?�i �V ǳi?2 HB#`�`v �++2Tib #QQFBM;bĘ i?�i �`2 BM �++Q`/�M+2 rBi? i?2
H�r �M/ i?2 HB#`�`vǶb _mH2b Q7 *QM/m+iǴ �M/ #V ǳmbBM; HB#`�`v bT�+2Ę /Q2b MQi
BKTHv �Mv 2M/Q`b2K2MiǴX
h?2 7�+i i?�i i?2 2p2Mi ;�`M2`2/ +`BiB+BbK- �b r2HH �b i?2 7�+i i?�i r?Bi2
bmT`2K�+Bbi Q`;�MBx�iBQMb ?�p2 `2+2MiHv #2+QK2 KQ`2 Tm#HB+ BM i?2B` �+iBpBiB2b-
�`2 bQ+B�H �Mi�;QMBbKb r?B+?- BM i?2B` +QMi`�/B+iBQMb- 2z2+i +?�M;2b BM bQ+B�H
+�i2;Q`B2b- HBF2 i?2 Tm#HB+ HB#`�`vX h?2 Tm#HB+ HB#`�`v Bb /Bz2`2Mi MQr i?�M Bi
r�b � /�v �;Q- Dmbi �b bQ+B2iv Bb /Bz2`2Mi 7`QK r?2M Bib `QQK@#QQFBM; TQHB+B2b
r2`2 7`�K2/X
h?Bb Bb QM2 Q7 i?2 /B{+mHiB2b BMpQHp2/ BM 7`�KBM; HB#`�`v p�Hm2bc Bi +QmH/ #2
�`;m2/ i?�i p�Hm2b- B7 bT2+B}+ 2MQm;? U�M/ i?2v M22/ iQ #2 bT2+B}+V- �`2 Qmi/�i2/
�HKQbi �b bQQM �b i?2v �`2 b2i /QrMX "mi �MQi?2`- KQ`2 2;`2;BQmb T`Q#H2K- Bb
i?�i Q`;�MBx�iBQM�H p�Hm2b @ 2bT2+B�HHv i?Qb2 Q7 � bi�i2 BMbiBimiBQM @ ?�p2 iQ
TQbBi � mMBp2`b�HBxBM; pB2r Q7 bQ+B2iv BM Q`/2` iQ +`2�i2 +QMb2Mbmb �M/ K�BMi�BM
?2;2KQMvX AM i?Bb b2Mb2- BMbiBimiBQM�H p�Hm2b �`2 Q7i2M U�Hr�vb\V HBiiH2 KQ`2
i?�M T`QT�;�M/�X Smi �MQi?2` r�v- BMbiBimiBQM�H p�Hm2b �`2 B/2QHQ;B+�HX "mi i?Bb
`�Bb2b v2i �MQi?2` +QMi`�/B+iBQM- bBM+2 HB#`�`v p�Hm2b- 7Q` 2t�KTH2- �`2 bT2+B}+�HHv
K2�Mi iQ #2 MQM@B/2QHQ;B+�HX � ;QQ/ 2t�KTH2 Bb i?2 �G� *Q/2 Q7 1i?B+b- r?B+?
Tm`TQ`ib iQ bT2+B}+�HHv 2t+Hm/2 BM/BpB/m�H B/2QHQ;v 7`QK HB#`�`v rQ`F- BKTHvBM;
i?�i i?2 HB#`�`v Bib2H7 Bb �#Qp2 B/2QHQ;B+�H +QMbB/2`�iBQMbX
.�pB/ >�`p2v- BM ?Bb }`bi K�DQ` rQ`F- aQ+B�H CmbiB+2 �M/ i?2 *Biv- /BbiBM;mBb?2/
#2ir22M irQ FBM/b Q7 B/2QHQ;v, ǳJ�`t ;Bp2b � bT2+B}+ K2�MBM; iQ B/2QHQ;v @ ?2
`2;�`/b Bi �b �M mM�r�`2 2tT`2bbBQM Q7 i?2 mM/2`HvBM; B/2�b �M/ #2HB27b r?B+?
�ii�+? iQ � T�`iB+mH�` bQ+B�H bBim�iBQM- BM +QMi`�bi iQ i?2 �r�`2 �M/ +`BiB+�H
2tTQbBiBQM Q7 B/2�b BM i?2B` bQ+B�H +QMi2ti r?B+? Bb 7`2[m2MiHv +�HH2/ B/2QHQ;v BM
i?2 r2biǴ UR3VX
q?�i r2 b22 BM i?2 p�Hm2 bi�i2K2Mib Tmi Qmi #v HB#`�`B2b- Q` BM i?2 �G� *Q/2 Q7
1i?B+b- Bb B/2QHQ;v BM i?2 }`bi b2Mb2- B/2QHQ;v i?�i Bb mM�r�`2 i?�i Bi Bb B/2QHQ;v-
�M/ i?�i Bib B/2QHQ;v Bb HB#2`�HBbKX PM i?2 Qi?2` ?�M/- KQp2K2Mib HBF2 SG:-
O+`BiHB#- �M/ mM�HB;M2/ rQ`F bm+? �b i?�i QM mT/�iBM; i?2 G*a> ?2�/BM;b iQ
`2~2+i bQK2i?BM; Qi?2` i?�M i?2 /QKBM�Mi HB#2`�H B/2QHQ;v- �`2 2t�KTH2b Q7 i?2
b2+QM/ FBM/ Q7 B/2QHQ;vX
"�`#�`� :QQ/rBM- BM lbBM; SQHBiB+�H A/2�b r`Bi2b i?�i ǳBM "`Bi�BM r2 BK#B#2
HB#2`�H B/2�b 2zQ`iH2bbHv 7`QK �M 2�`Hv �;2- rBi? i?2 `2bmHi i?�i HB#2`�HBbK �TT2�`b
�b � M2+2bb�`v i`mi?- i?2 #�bBb Q7 `2�HBiv- `�i?2` i?�M �b QM2 TQHBiB+�H B/2QHQ;v
�KQM; K�MvǴ Uj8VX AM �//BiBQM iQ mM/2`TBMMBM; i?2 MQiBQM Q7 ǳM2mi`�HBivǴ i?�i
+QMiBMm2b iQ mM/2`TBM bQ K�Mv HB#`�`v M�``�iBp2b- HB#2`�HBbK �HbQ bmTTHB2b i?2

k



+QM+2Ti Q7 THm`�HBbK iQ i?2 /QKBM�Mi B/2QHQ;v Q7 HB#`�`B�Mb?BTX h?2 MQiBQM Q7
�M ǳB/2QHQ;v Q7 HB#`�`B�Mb?BTǴ Kmbi b22K H�m;?�#H2 iQ- 7Q` 2t�KTH2- i?2 7`�K2`b
Q7 i?2 �G� *Q/2 Q7 1i?B+b- r?B+? �ii2KTib iQ 2Mb?`BM2 i?2 +QM+2Ti Q7 p�Hm2@
M2mi`�HBiv #v 2tTHB+BiHv /2MvBM; i?2 `2H2p�M+2 Q7 B/2QHQ;B2b iQ HB#`�`v rQ`FX h?2
7�+i i?�i i?2 �G� *Q/2 Q7 1i?B+b- HBF2 KQbi MQ`K�iBp2 2i?B+b r?B+? bmTTQ`i
i?2 bi�imb [mQ /Q2b MQi M22/ iQ K2MiBQM Bib HB#2`�H T`2bmKTiBQMb Bb K2`2Hv �
i2bi�K2Mi iQ HB#2`�HBbKǶb ?2;2KQMv, Bi Bb bm+? � ǳM2+2bb�`v i`mi?Ǵ i?�i Bi +�M
�HHQr Bib2H7 iQ `2K�BM mMK�`F2/X
:Bp2M i?�i i?2 HB#`�`v Bb � bi�i2 BMbiBimiBQM- T2`?�Tb i?2 +QMi`Qp2`bv Qp2` H�bi
MB;?iǶb K2KQ`B�H #QBHb /QrM iQ �M �Mi�;QMBbK #2ir22M i?Qb2 r?Q b22 i?2 Tm#HB+
HB#`�`v �b � bQ+B�H BMbiBimiBQM rBi? bQ+B�H `2bTQMbB#BHBiB2b- �M/ i?Qb2 r?Q b22 Bi �b
�M BMbiBimiBQM Q7 i?2 bi�i2 rBi? TQHBiB+�H `2bTQMbB#BHBiB2bX h?Bb- M�im`�HHv 2MQm;?-
Bb v2i �MQi?2` +QMi`�/B+iBQM +QMi`B#miBM; iQ i?2 B/2MiBiv Q7 i?2 Tm#HB+ HB#`�`vX
h?2 +QMi`�/B+iBQM #2ir22M bQ+B�H `2bTQMbB#BHBiv �M/ TQHBiB+�H `2bTQMbB#BHBiv #QBHb
/QrM- BM Kv KBM/- iQ i?2 [m2biBQM Q7 +QMi`�/B+iQ`v p�Hm2b, +QKKmM�H- ?mK�MBbi
p�Hm2b QM i?2 QM2 ?�M/- �M/ HB#2`�H UBX2X BM/BpB/m�HBbiB+- ǳp�Hm2@M2mi`�HǴ p�Hm2b
#�b2/ QM i?2 b�M+iBiv Q7 T`Bp�i2 T`QT2`ivV QM i?2 Qi?2`X h?2b2 +QMi`�/B+iBQMb
+�MMQi #2 `2bQHp2/ i?`Qm;? /Bb+mbbBQM- i?Qm;? r2 KB;?i b22F iQ 2tTQb2 i?2K- /2@
KvbiB7vBM; i?2 HB#`�`v �b /B�H2+iB+�H +�i2Q;Q`v- �M/ K�FBM; Qm` TQbBiBQMb FMQrMX
h?2v +�M QMHv #2 `2bQHp2/ Qp2` iBK2- i?�i Bb i?`Qm;? � ?BbiQ`B+�H T`Q+2bb- Q7
2p2`@BM+`2�bBM; +`BbBb H2�/BM; 2p2Mim�HHv iQ 7mM/�K2Mi�H bQ+B�H +?�M;2X
Ai Bb 7miBH2 iQ �ii2KTi iQ TH�v Bi b�72- iQ 7mim`2 T`QQ7- QM2Ƕb QrM bQ+B�H TQbBiBQM
i?`Qm;? p�;m2- mM�+iBQM�#H2 ǳp�Hm2bǴ- bm+? �b i?Qb2 r?B+? �`2 ivTB+�HHv T`Q@
TQmM/2/ #v HB#`�`v p�Hm2 bi�i2K2MibX "v /27�mHi- p�;m2 p�Hm2b Q` p�Hm2b r?B+?
T`2i2M/ iQ M2mi`�HBiv bmTTQ`i i?2 mMK�`F2/- /QKBM�Mi- +mHim`�HHv ?2;2KQMB+
p�Hm2b Q7 HB#2`�HBbKX PM2 ?�b iQ +QKKBi iQ � b2i Q7 bT2+B}+ p�Hm2b r?BH2 MQi HQb@
BM; bB;?i Q7 i?2 7�+i i?�i i?2 rQ`H/ +?�M;2b- KQK2Mi �7i2` KQK2Mi- �M/ i?�i r2
Qm`b2Hp2b �`2 i?2 T`Q/m+ib Q7 bQ+B�H +QMi`�/B+iBQMb �M/ K2/B�iBQMbX lM/2`bi�M/@
BM; i?2 /B�H2+iB+�H M�im`2 Q7 Qm` `2H�iBQMb?BTb /Q2b MQi �#bQHp2 mb 7`QK i�FBM; �
bi�M/c ǳMQi i�FBM; � bi�M/Ǵ K2�Mb bB/BM; rBi? i?2 BKTHB+Bi p�Hm2b Q7 HB#2`�HBbK
�M/ i?2 bi�i2X "mi i?2 p�Hm2b i?�i r2 +QKKBi iQ- r?BH2 bT2+B}+ �M/ �+iBQM�#H2-
?�p2 iQ #2 +�T�#H2 Q7 +?�M;2X 6Bp2 v2�`b �;Q- i?2 QT2M �M/ mM�TQHQ;2iB+ mb2
Q7 Tm#HB+ bT�+2b #v 7�`@`B;?i r?Bi2 bmT`2K�+Bbi ;`QmTb r�b MQi bQK2i?BM; r2
M22/2/ iQ rQ``v �#Qmi T�`iB+mH�`HvX h?�i iBK2 ?�b ;QM2- �M/ r2 M22/ iQ /2+B/2
r?2i?2` Qm` p�Hm2b �`2 bQ+B�H QM2b- r?B+? rQmH/ /2Mv Qtv;2M iQ bm+? ;`QmTb- Q`
TQHBiB+�H QM2b- r?B+? T`BQ`BiBx2 i?2 K�BMi2M�M+2 Q7 ?2;2KQMv �M/ TQr2` �#Qp2
�HH 2Hb2X

j



*H�bb- *QMi`�+i- �M/ *QTv`B;?i

kyRd@yd@R9

h?Bb TQbi r�b BMbTB`2/ #v � +QmTH2 Q7 ir22ib #v _v�M _2;B2`,
lM/2`bi�M/ i?�i �mi?Q`b r�Mi iQ ;2i T�B/- K�v#2 M22/ iQ `2rQ`F Qm` 7�B` /2�HBM;
�`;mK2Mib bQ r2 b?Qr ?Qr 7�B` /2�HBM; mHiBK�i2Hv ?2HTb i?2K\

ě _v�M _2;B2` U!`v`2;B2`V CmHv R9- kyRd
h?2b2 ir22ib ;Qi K2 i?BMFBM; �#Qmi i?2 +QMi`�/B+iBQMb i?�i mM/2`HB2 i?2 KQ/@
2`M +QM+2Ti Q7 +QTv`B;?iX AM K�Mv r�vb- +QTv`B;?i ?�b iQ #2 mM/2`biQQ/ �b
� K2+?�MBbK 7Q` i?2 T`Qi2+iBQM Q7 T`Bp�i2 U2+QMQKB+�HHv bB;MB}+�MiV T`QT2`ivX
*QTv`B;?i Bb � T`QpB/2b H2;�H HBKBib QM ?Qr K�i2`B�H `2bQm`+2b K�v #2 mb2/ rBi?
Q` rBi?Qmi �M 2+QMQKB+ 2t+?�M;2X AM 2bb2M+2- +QTv`B;?i T`QpB/2b � 7`�K2rQ`F
7Q` +QMi`�+ibX
h?2 +QMi`�+i Bb QM2 Q7 i?2 7QmM/BM; Kvi?b Q7 +�TBi�HBbK- �b � ;H�M+2 BMiQ JBHiQM
6`B2/K�MǶb *�TBi�HBbK �M/ 6`22/QK rBHH b?QrX

AM i?2 +QKTH2t 2Mi2`T`Bb2 �M/ KQM2v@2t+?�M;2 2+QMQKv- +Q@
QT2`�iBQM Bb bi`B+iHv BM/BpB/m�H �M/ pQHmMi�`v T`QpB/2/, U�V i?�i
2Mi2`T`Bb2b �`2 T`Bp�i2- bQ i?�i i?2 mHiBK�i2 +QMi`�+iBM; T�`iB2b �`2
BM/BpB/m�Hb �M/ U#V i?�i BM/BpB/m�Hb �`2 2z2+iBp2Hv 7`22 iQ 2Mi2` Q`
MQi iQ 2Mi2` BMiQ �Mv T�`iB+mH�` 2t+?�M;2- bQ i?�i 2p2`v i`�Mb�+iBQM
Bb bi`B+iHv pQHmMi�`vX UkyV

h?2 `QH2 Q7 i?2 bi�i2 BM i?Bb pB2r Bb
iQ T`Qi2+i Qm` 7`22/QK #Qi? 7`QK i?2 2M2KB2b QmibB/2 Qm` ;�i2b �M/
7`QK Qm` 72HHQr@+BiBx2Mb, iQ T`2b2p2 H�r �M/ Q`/2`- iQ 2M7Q`+2 T`Bp�i2
+QMi`�+ib- iQ 7Qbi2` +QKT2iBiBp2 K�`F2ibX URyV

h?Bb pB2r Q7 i?2 T`BK�+v Q7 i?2 +QMi`�+i@`2H�iBQMb?BT Bb T`2/B+�i2/ QM �MQi?2`
Q7 i?2 7QmM/BM; Kvi?b Q7 +�TBi�HBbi bQ+B2iv- i?�i Q7 i?2 mM+Q2`+2/- 7mHHv@`�iBQM�H
BM/BpB/m�HX

AM bmKK�`v- i?2 Q`;�MBx�iBQM Q7 2+QMQKB+ �+iBpBiv i?`Qm;? pQHmM@
i�`v 2t+?�M;2 T`2bmK2b i?�i r2 ?�p2 T`QpB/2/- i?`Qm;? ;Qp2`MK2Mi-
7Q` i?2 K�BMi2M�M+2 Q7 H�r �M/ Q`/2` iQ T`2p2Mi +Q2`+BQM Q7 QM2 BM/B@
pB/m�H #v �MQi?2`- i?2 2M7Q`+2K2Mi Q7 +QMi`�+ib pQHmMi�`BHv 2Mi2`2/

R



BMiQ- i?2 /2}MBiBQM Q7 i?2 K2�MBM; Q7 T`QT2`iv `B;?ib- i?2 BMi2`T`2i�@
iBQM �M/ 2M7Q`+2K2Mi Q7 bm+? `B;?ib- �M/ i?2 T`QpBbBQM Q7 � KQM2i�`v
7`�K2rQ`FX UjRV

6`QK i?Bb T2`bT2+iBp2- i?2M- i?2 T`Q#H2K rBi? �Mv FBM/ Q7 7�B` mb2f7�B` /2�HBM;
T`QpBbBQM Bb MQi @ Q` MQi QMHv @ i?�i +`2�iQ`b ;Q mM+QKT2Mb�i2/ UmM+QKT2Mb�i2/
+`2�iBQM Bb QM2 Q7 i?2 +Q`M2`biQM2b Q7 +�TBi�HBbi T`Q/m+iBQM �7i2` �HHV- #mi i?�i Bi
+B`+mKp2Mib i?2 +QMi`�+im�H `2H�iBQMX J�i2`B�H `2bQm`+2b +QTB2/ �M/ 2t+?�M;2/
QmibB/2 Q7 � +QMi`�+i @ 2Bi?2` rBi? �++2bb *QTv`B;?i Q` rBi? i?2 +`2�iQ`b i?2K@
b2Hp2b @ Bb b22M �b � 7�BHm`2 QM i?2 T�`i Q7 i?2 bi�i2 iQ mT?QH/ Bib `2bTQMbB#BHBiB2b
�b 2MmK2`�i2/ BM i?2 H�bi 6`B2/K�M [mQi2 �#Qp2X
>Qr2p2`- �b i?2 amT`2K2 *Qm`i ?�b K�BMi�BM2/- 7�B` /2�HBM; Bb � mb2` `B;?iX
>Qr2p2`- 2p2M bi�iBM; i?�i 7�B` /2�HBM; Bb � mb2` `B;?i K2`2Hv 2tTQb2b `�i?2`
i?�M `2bQHp2b i?2 mM/2`HvBM; T`QT2`iv +QM~B+iX h?2 `2H�iBQMb #2ir22M +`2�iQ`b
�M/ mb2`b- B7 Bi Bb MQi +QMi`�+im�H- ?�b iQ #2 �Mi�;QMBbiB+ @ MQi M2+2bb�`BHv BM �
KQ`�H b2Mb2- #mi BM i?2 b2Mb2 Q7 i?2 b�M+iBiv Q7 T`QT2`iv �M/ +QMi`�+iX �b i?2
amT`2K2 *Qm`i b�B/-

6�B` /2�HBM; Bb � ǳmb2`Ƕb `B;?iǴ- �M/ i?2 `2H2p�Mi T2`bT2+iBp2 r?2M
+QMbB/2`BM; r?2i?2` /2�HBM; Bb 7Q` �M �HHQr�#H2 Tm`TQb2 mM/2` i?2
}`bi bi�;2 Q7 **> Bb i?�i Q7 i?2 mb2`X
h?2 Tm`TQb2 Q7 i?2 7�B` /2�HBM; 2t+2TiBQM (Ę) Bb iQ 2Mbm`2 i?�i mb2`b
�`2 MQi mM/mHv `2bi`B+i2/ BM i?2B` �#BHBiv iQ mb2 �M/ /Bbb2KBM�i2
+QTv`B;?i2/ rQ`FbX

U"Qi? amT`2K2 *Qm`i [mQi2b �`2 7`QK JB+?�2H :2BbiǶb #HQ; TQbi QM �++2bb *QTv@
`B;?i pX uQ`F
q?�i r2 ?�p2 ?2`2- i?2M- Bb � T`QT2`iv@T`Qi2+iBQM K2+?�MBbK r?B+? Bb +B`+mK@
p2MiBM; i?2 +QMi`�+i- i?2 K�BM T`QT2`iv@T`Qi2+iBQM K2+?�MBbK BM +�TBi�HBbi bQ@
+B2ivX h?2 `2�H `2�bQM �mi?Q`b �M/ +QTv`B;?i ǳ+QHH2+iBp2bǴ �`2 mT BM �`Kb �#Qmi
7�B` /2�HBM; �M/ �`2 i`vBM; iQ `2bi`B+i Bi Bb MQi QMHv @ T2`?�Tb MQi 2p2M T`BK�`BHv
@ #2+�mb2 Q7 HQbi `2p2Mm2- #mi #2+�mb2 Bi mM/2`+mib i?2 b�M+iBiv Q7 i?2 +QMi`�+i
BM +�TBi�HBbi 2+QMQKB+ `2H�iBQMbX
"mi r?�i �#Qmi +`2�iQ`b- i?Qb2 r?Q- mMHBF2 �++2bb *QTv`B;?i- �`2 T2`?�Tb HQbBM;
BM+QK2 i?`Qm;? � #`Q�/2` BMi2`T`2i�iBQM Q7 7�B` /2�HBM;\ Jv`QM :`QQp2` #`Qm;?i
mT i?2 [m2biBQM Q7 `2T`2b2MiBp2M2bb Q7 +`2�iQ`b `B;?ib �/pQ+�i2bX .Q r2 ?2�`
KQ`2 7`QK i?2K #2+�mb2 i?2v �`2 HQm/2`fKQ`2 pQ+�H\ q?�i �#Qmi i?2 +`2�iQ`b
r?Q #2HB2p2 i?2B` rQ`F b?QmH/ #2M2}i 7`QK i?2 rB/2` /Bbb2KBM�iBQM �M/ mb2
bmTTQ`i2/ #v 7�B` /2�HBM;X
AM � Mmib?2HH- r?�i BM/BpB/m�H +`2�iQ`b i?BMF �#Qmi i?Bb Bbbm2 Bb MQi T�`iB+mH�`Hv
`2H2p�MiX Cmbi �b BM/BpB/m�H +�TBi�HBbi K�v MQi r�Mi iQ 2tTHQBi i?2B` rQ`F2`b-
#mi �`2 7Q`+2/ BMiQ Bi #v +QKT2iBiBQM �M/ Qi?2` 2tB;2M+B2b Q7 i?2 +�TBi�HBbi KQ/2
Q7 T`Q/m+iBQM- bQ +`2�iQ`b �`2 7Q`+2/ #v pB`im2 Q7 i?2B` +H�bb TQbBiBQM iQ #2?�p2
BM +2`i�BM r�vb �M/ iQ i�F2 +2`i�BM TQbBiBQMb rBi? `2bT2+i iQ i?2 T`Qi2+iBQM-
2t+?�M;2- �M/ mb2 Q7 i?2B` T`QT2`ivX *`2�iQ`b r?Q ?�p2 /�v DQ#b i?�i T�v i?2

k



#BHHb �`2 T`BK�`BHv rQ`F2`b- i?2B` T`BK�`v 7Q`K Q7 BM+QK2 Bb i?`Qm;? i?2 b�H2 Q7
i?2B` H�#Qm` TQr2`- rBi? �HH i?2 +Q2`+Bp2 2H2K2Mib i?�i +QK2b rBi?X *`2�iQ`b r?Q
�`2 i?2 ?2�/b Q7 H�`;2 #mbBM2bb +QM+2`Mb- HBF2 "2vQM+û �M/ C�v@w- �`2 +�TBi�HBbib
r?Q rBHH T`Qi2+i i?2B` T`QT2`iv `B;?ib Dmbi HBF2 �Mv Qi?2` +�TBi�HBbibX Ai b22Kb-
i?Qm;?- i?�i i?2 K�DQ`Biv Q7 +`2�iQ`b r?Q �`2 pQ+�H �#Qmi +`2�iQ`b `B;?ib �`2
i?Qb2 r?Q �`2 �#H2 iQ 2F2 Qmi � HBpBM; #v b2HHBM; i?2 T`Q/m+i Q7 i?2B` H�#Qm`X
h?2B` QTBMBQM QM r?2i?2` 7�B` /2�HBM; Bb � ?2�Hi?v �M/ M2+2bb�`v T�`i Q7 �Mv
+QTv`B;?i `2;BK2 Bb #2bB/2 i?2 TQBMi- r?B+? Bb i?�i i?2v �`2 7Q`+2/ iQ T`Qi2+i
r?�i HBiiH2 2+QMQKB+ #2M2}i i?2v ;�BM 7`QK i?2 b�H2 Q7 i?2B` rQ`F #v �Mv K2�Mb
TQbbB#H2X
q?B+? #`BM;b K2 iQ Kv H�bi TQBMiX h?2 rQ`/ ǳ7�B`Ǵ BM ǳ7�B` mb2Ǵ �M/ ǳ7�B`
/2�HBM;Ǵ Bb �M Q#b+2M2 2mT?2KBbKX Cmbi �b 6`B2/K�MǶb BMbBbi2M+2 QM i?2 H�+F
Q7 +Q2`+BQM BM +�TBi�HBbi 2t+?�M;2 `2H�iBQMb?BTb rQmH/ #2 H�m;?�#H2 B7 Bi /B/ MQi
Q#b+m`2 bm+? KBb2`v- i?2 B/2� i?�i �Mvi?BM; +QMM2+i2/ iQ +�TBi�HBbi T`QT2`iv
`2H�iBQMb KB;?i #2 ǳ7�B`Ǵ Bb `B/B+mHQmbX q2 @ +BiBx2Mb Q7 Qm` HB#2`�H /2KQ+`�+B2b @
?�p2 iQ ;Q iQ +Qm`i �;�BM �M/ �;�BM iQ i`v iQ K�BMi�BM � HBiiH2 #`2�i?BM; `QQK
mM/2` i?2 T`2bbm`2 Q7 +�TBi�HBbi 2t+?�M;2 `2H�iBQMb- r?�i J�`t �M/ 1M;2Hb BM i?2
J�MB72biQ `272``2/ iQ �b i?2 ǳ+�b? M2tmbǴ iQ r?B+? 2p2`v ?mK�M `2H�iBQMb?BT Bb
2p2Mim�HHv `2/m+2/X .2�HBM; +�M QMHv #2 /2b+`B#2/ �b ǳ7�B`Ǵ rBi?BM i?2 +QMi2ti
Q7 i?2 HB#2`�H THm`�HBbi KQ/2H Q7 ;Qp2`M�M+2 i?�i Bb Qm` ;Qp2`MK2MiǶb �2bi?2iB+-
�M/ Bi +`B2b Qmi 7Q` /2KvbiB}+�iBQM �i 2p2`v im`MX >Qr2p2`- r2 iQQ �`2 7Q`+2/
#v i?2 HQ;B+ Q7 +�TBi�HBbi T`Q/m+iBQM �M/ 2t+?�M;2 iQ i�F2 r?�i r2 +�M ;2iX Ai
K�v MQi #2 7�B` @ iQ �Mv Q7 i?2 T�`iB2b BMpQHp2/ @ #mi BiǶb +m``2MiHv �HH r2 ?�p2X
�//2M/mK UCmHv R8- kyRdV, A `2�HBx2 i?�i BM i?2 �#Qp2 A /B/MǶi bT2HH Qmi i?2
+QM+HmbBQM bi`QM;Hv Q` +H2�`Hv 2MQm;?X :Bp2M i?�i +`2�iQ`b �M/ mb2`b �`2 #Qi?
2tTHQBi2/ BM i?2 +m``2Mi bBim�iBQM- QM2 i?`Qm;? i?2 BM�#BHBiv iQ +QMi`�+im�HHv
2t+?�M;2 i?2B` rQ`F 7Q` `2p2Mm2- i?2 Qi?2` i?`Qm;? i?2 T`Q?B#BiBp2 #�``B2` iQ
mb2 +�mb2/ #v i?2 T`B+2b Q7 i?2 `2bQm`+2b #2BM; 2t+?�M;2/- Bi b22Kb +H2�` i?�i
i?2 QMHv r�v iQ `2bQHp2 i?Bb +QMi`�/B+iBQM Bb MQi iQ iBMF2` rBi? i?2 /2i�BHb Q7
+QTv`B;?i H2;BbH�iBQM Q` i?2 7�B` /2�HBM; 2t+2TiBQM- #mi iQ 7mM/�K2Mi�HHv Qp2`im`M
i?2 T`QT2`iv `2H�iBQMb i?�i mM/2`TBM i?2KX *`2�iQ`b rBHH �Hr�vb #2 �i i?2 K2`+v
Q7 2tTHQBi�iBp2 K�`F2i 7Q`+2b �b r2HH �b #2BM; KQ`2 �M/ KQ`2 �HB2M�i2/ 7`QK i?2
Up2`v T2`bQM�HV T`Q/m+ib Q7 i?2B` H�#Qm`- �M/ mb2`b rBHH �Hr�vb #2 b22FBM; MQM@
+QMi`�+im�H Q` BHH2;�H rQ`F�`QmM/b iQ mb2 i?2 `2bQm`+2b i?2v M22/ 7Q` rQ`F �M/
bim/vX h?2 QMHv bQHmiBQM- `2�HHv- Bb 7Q` #Qi? bB/2b Q7 iQ +QK2 iQ;2i?2`- `2+Q;MBx2
i?2B` +QKKQM BMi2`2bi- Q`;�MBx2- �M/ rQ`F iQr�`/b i?2 Qp2`i?`Qr Q7 +�TBi�HBbi
2+QMQKB+ �M/ bQ+B�H `2H�iBQMbX /2�HBM;
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_B+?�`/ LQ`K�M �M/ a2�M a�v2`b- >2;2H- J�`t �M/ .B�H2+iB+, � .2#�i2-
"`B;?iQM, >�`p2bi2` S`2bb- RN3yX
6B`bi Q7 �HH- A M2p2` BMi2M/2/ iQ `2�/ i?Bb #QQFX G�bi h?m`b/�v A r�b HQQFBM; 7Q`
� +QTv Q7 >2;2HǶb a?Q`i2` GQ;B+ BM Qm` >mK�MBiB2b �M/ aQ+B�H a+B2M+2b +QHH2+iBQM-
r?B+? r�bMǶi QM i?2 b?2H7- bQ A #`Qrb2/ i?`Qm;? i?2 Qi?2` #QQFb QM J�`tBbK
�M/ /B�H2+iB+b- +?QQbBM; � 72r �i `�M/QKX A `2�/ � 72r T�;2b Q7 >2;2H- J�`t �M/
.B�H2+iB+ QM � #`2�F i?�i �7i2`MQQM- �M/ [mB+FHv #2+�K2 T`2iiv 2M;`Qbb2/ BM BiX
Ai r�b +2`i�BMHv QM2 Q7 i?2 KQbi `2�/�#H2 #QQFb QM i?2Q`vfT?BHQbQT?v AǶp2 2p2`
`2�/- �M/ A BK�;BM2 i?Bb ?�/ bQK2i?BM; iQ /Q rBi? i?2 7�+i i?�i #Qi? �mi?Q`b
+QK2 Qmi Q7 i?2 �M;HQ@�K2`B+�M T?BHQbQT?B+�H �TT`Q�+?- r?B+? `2HB2b KQ`2 QM
�++2bbB#BHBiv �M/ TH�BM H�M;m�;2 i?�M Bib +QMiBM2Mi�H +QmMi2`T�`i U�M/ �K2`B+�Mb
HBF2 C�K2bQM r?Q �`2 ?2�pBHv BM~m2M+2/ #v i?2 +QMiBM2Mi�H i`�/BiBQMVX AM �Mv
2p2Mi- A 7QmM/ i?Bb QM2 Q7 i?2 KQbi �++2bbB#H2 BMi`Q/m+iBQMb iQ �M/ /Bb+mbbBQMb
Q7 i?2 /B�H2+iB+ AǶp2 2p2` +QK2 �+`QbbX

q?2M A r�b /QBM; Kv mM/2`;`�/ BM i?2 KB/@RNNyb- r?2M J�`t �M/ J�`tBbK
r�b ;2M2`�HHv +QMbB/2`2/ /2�/- #m`B2/- �M/ Q7 Tm`2Hv ?BbiQ`B+�H BMi2`2bi- i?2 B/2�
Q7 i?2 /B�H2+iB+ rQmH/ Q++�bBQM�HHv +QK2 mT- Q7i2M /BbKBbb2/ �b ǳbBKTHvǴ i?2
B/2� i?�i i?2bBb Y �MiBi?2bBb 4 bvMi?2bBbX Ai iQQF K2 � HQM; iBK2 iQ ;2i #2vQM/
i?Bb bBKTHBbiB+ pB2r �M/ bi�`i iQ /B; BMiQ r?�i i?2 /B�H2+iB+ `2�HHv BbX A ?�p2 iQ
�/KBi i?�i i?Bb r�b T`QpQF2/ #v #2BM; i?2 i�`;2i Q7 i?�i i`�/BiBQM�H J�`tBbi
�++mb�iBQM- i?�i A r�bMǶi #2BM; /B�H2+iB+�H 2MQm;? BM bQK2i?BM; i?�i AǶ/ r`Bii2MX
>2;2H- J�`t �M/ .B�H2+iB+ Bb 7`�K2/ �b � /2#�i2 #2ir22M irQ T?BHQbQT?2`b �i
i?2 lMBp2`bBiv Q7 E2MiX Ai Bb Q`;�MBx2/ BMiQ }p2 +?�Ti2`b- #2;BMMBM; rBi? �
7�B`Hv bi`�B;?i7Q`r�`/ BMi`Q/m+iBQM iQ i?2 J�`tBbi /B�H2+iB+- rBi? bQK2 /Bb+mbbBQM
Q7 >2;2HX 1�+? bm#b2[m2Mi +?�Ti2` 2M;�;2b rBi? i?2 T`2pBQmb QM2UbVX q?�i
Bi BMi2`2biBM; Bb i?�i- r?BH2 a�v2`b Bb +H2�`Hv i?2 KQ`2 Q`i?Q/Qt J�`tBbi- �M/
LQ`K�M i?2 KQ`2 bQHB/Hv BM i?2 +�KT Q7 7Q`K�H HQ;B+- M2Bi?2` �mi?Q` /BbKBbb2b
i?2 /B�H2+iB+ Qmi Q7 ?�M/X "Qi? mM/2`bi�M/ �M/ `2+Q;MBx2 i?2 BKTQ`i�M+2 Q7
>2;2HǶb HQ;B+�H bvbi2K �M/ Q7 /B�H2+iB+b KQ`2 ;2M2`�HHvX h?Bb ;Bp2b i?2 /2#�i2
KQ`2 Mm�M+2 �M/ bm#iH2iv i?�M Bi rQmH/ ?�p2 B7- 7Q` 2t�KTH2- 2Bi?2 a�v2`b Q`
LQ`K�M r�b �M Qmi@�M/@Qmi QTTQM2Mi Q7 /B�H2+iB+�H i?BMFBM;X
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h?2 +`mt Q7 i?2 /2#�i2 Bb i?2 `2H�iBQMb?BT Q7 /B�H2+iB+b �b � HQ;B+�H bvbi2K iQ i?2
KQ`2 rB/2bT`2�/ UMQi iQ b�v ?2;2KQMB+V mb2 Q7 7Q`K�H HQ;B+X h?Bb /2#�i2 ?BM;2b
QM i?2 [m2biBQM Q7 +QMi`�/B+iBQM r?B+?- iQ >2;2H- J�`t- �M/ 1M;2Hb- T`QpB/2/
i?2 KQiQ` Q7 �HH +?�M;2 BM #Qi? i?2 M�im`�H �M/ ?mK�M rQ`H/b Ur?2i?2` i?2
M�im`�H �M/ ?mK�M rQ`H/b +�M #2 bQ 2�bBHv /BbiBM;mBb?2/ Bb �MQi?2` T�`i Q7 i?2
T`2b2Mi /2#�i2VX AM 7Q`K�H HQ;B+- i?2 ǳH�r Q7 MQM@+QMi`�/B+iBQMǴ bi�i2b i?�i �
i?BM; +�MMQi #2 #Qi? � �M/ MQi@� �i i?2 b�K2 iBK2X h?Bb H2�/b �/?2`2Mib iQ
7Q`K�H HQ;B+ Q7i2M iQ /BbKBbb /B�H2+iB+b �b B``�iBQM�H- bBM+2 /B�H2+iB+b BMbBbib QM
i?2 BKTQ`i�M+2 �M/ p�Hm2 Q7 +QMi`�/B+iBQMbX a�v2`b �M/ LQ`K�M +QK2 �i i?Bb
T`Q#H2K 7`QK p�`BQmb �M;H2b, /Q2b ǳ+QMi`�/B+iBQMǴ K2�M bQK2i?BM; +QKTH2i2Hv
/Bz2`2Mi BM 7Q`K�H HQ;B+ i?�M BM /B�H2+iB+�H HQ;B+\ A7 i?2 rQ`/ K2�Mb i?2 b�K2
i?BM;- /Q2b i?Bb K�F2 i?2 irQ HQ;B+b BM+QKT�iB#H2 Q` MQi\
� HQi Q7 i?2 /2#�i2 Bb i�F2M mT #v /BbiBM;mBb?BM; /B�H2+iB+b- �M/ >2;2HǶb T?BHQbQ@
T?v �b � r?QH2- 7`QK i?Qb2 ǳK2i�T?vbB+�HǴ T?BHQbQT?B2b i?�i `2Hv QM 7Q`K�H HQ;B+-
M�K2Hv i?Qb2 T?BHQbQT?B2b i?�i +�M #2 /2b+`B#2/ �b 2Bi?2` /m�HBbi Q` `2/m+iBQMBbiX
6Q` a�v2`b- /B�H2+iB+b Bb TQbBiBQM2/ #2ir22M i?2 /m�HBbi �M/ `2/m+iBQMBbi KQ/2HbX
.m�HBbK- BM ?Bb pB2r- `2[mB`2b bi`B+i #BM�`v /BpBbBQMb #2ir22M +�i2;Q`B2b- i?BM;b-
�M/ +QM+2TibX h?2 M�im`�H rQ`H/ Bb /Bz2`2Mi 7`QK i?2 ?mK�M rQ`H/X lMBp2`@
b�Hb �`2 +QKTH2i2Hv /Bz2`2Mi 7`QK T�`iB+mH�`bX _2/m+iBQMBbK- QM i?2 Qi?2` ?�M/-
`2/m+2b QM2 bB/2 Q7 i?2 /BpBbBQM iQ i?2 Qi?2`, i?2 ?mK�M rQ`H/ Bb i?2 b�K2 �b
i?2 M�im`�H rQ`H/c mMBp2`b�Hb �`2 /2`Bp2/ 7`QK T�`iB+mH�`bX .m�HBbK BMbBbib QM
/Bz2`2M+2- r?BH2 `2/m+iBQMBbK BMbBbib QM B/2MiBivX h?2 /B�H2+iB+- QM i?2 Qi?2`
?�M/- BMbBbib QM i?2 ǳBMi2`T2M2i`�iBQM Q7 QTTQbBi2bǴ- i?�i Bb i?�i /Bz2`2M+2 �M/
B/2MiBiv �`2 BMi2;`�H T�`ib Q7 �Mv +�i2;Q`v- i?BM;- Q` +QM+2TiX h?2 ?mK�M rQ`H/
Bb #Qi? /Bz2`2Mi 7`QK �M/ � T�`i Q7 i?2 M�im`�H rQ`H/c mMBp2`b�Hb +�M QMHv #2
mMBp2`b�Hb rBi? `2bT2+i iQ T�`iB+mH�`b- �M/ pB+2 p2`b�X
h?2 /Bb+mbbBQM Q7 i?2 /BbiBM+iBQM #2ir22M i?2 ?mK�M �M/ M�im`�H rQ`H/b H2�/b
iQ i?2 [m2biBQM Q7 r?2i?2` i?2`2 Bb � ǳ/B�H2+iB+ Q7 M�im`2Ǵ b2T�`�i2 7`QK i?2 /B@
�H2+iB+ Q7 +QM+2Tib �M/ B/2�b i?�i �`2 QMHv Q7 ?mK�M bB;MB}+�M+2X a�v2`b i�F2b �
bi`QM;2` HBM2 QM i?Bb i?�M LQ`K�M- BMbBbiBM; i?�i- 7Q` >2;2H- J�`t- �M/ 1M;2Hb-
M�im`�H T`Q+2bb2b �`2 /B�H2+iB+�H BM i?2 b�K2 r�v �b ?mK�M +QM+2Tib, i?BM;b
BM M�im`2 �`2 +QMbi�MiHv +?�M;BM; i?`Qm;? i?2 T`2b2M+2 Q7 BMi2`M�H +QMi`�/B+@
iBQMb- [m�MiBi�iBp2 +?�M;2b H2�/ iQ [m�HBi�iBp2 +?�M;2b- �M/ �HH i?Bb KQp2K2Mi
+QMbiBimi2b ?BbiQ`vX Jm+? Q7 i?Bb /Bb+mbbBQM ?BM;2b QM i?2 /2}MBiBQM Q7 K�i2`B�H@
BbK- �M/ T`2+Bb2Hv ?Qr J�`t �M/ 1M;2Hb b2i >2;2HǶb B/2�HBbi /B�H2+iB+ QM Bib 722iX
h?2 /Bb+mbbBQM Q7 /B�H2+iB+�H K�i2`B�HBbK p2`bmb Qi?2` FBM/b Q7 ǳK2i�T?vbB+�HǴ
K�i2`B�HBbK #2+QK2b [mBi2 2bQi2`B+- #mi Bb M2p2` rBH}HHv Q#b+m`2X
h?2 T`2bmKTiBQMb Q7 7Q`K�H HQ;B+ �`2 rB/2bT`2�/ BM i?2 b+B2M+2b �M/ BM /�BHv HB72
Ui?2 ǳH�r Q7 MQM@+QMi`�/B+iBQMǴ b22Kb iQ #2 BMimBiBp2Hv i`m2V- bQ Km+? bQ i?�i
QM2 KB;?i rQM/2` r?2i?2` /B�H2+iB+�H HQ;B+ biBHH ?�b �Mv #2�`BM; QM i?2 r�v r2
HQQF �i �M/ BMi2`T`2i i?2 rQ`H/X Ai b?QmH/ +QK2 �b MQ bm`T`Bb2 i?�i �b J�`tBbi A
i?BMF i?2 �Mbr2` Bb v2bX �M BMi2`2biBM; 2t�KTH2 Q7 ?Qr bBKTHv `2HvBM; QM 7Q`K�H
HQ;B+ KB;?i /BbiQ`i i?2 i`m2 TB+im`2 Q7 `2�HBiv �M/ TQb2 � TQi2MiB�H /�M;2` Bb
BM i?2 [m2biBQM Q7 QT2M +BpB+ /�i�X A7 r2 `2;�`/ 2KTB`B+�H /�i� QMHv 7Q`K�HHv-
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i?�i Bb rBi?Qmi `2+Q;MBxBM; Bib +QMi2ti- Bib +QMi`�/B+iBQMb- �M/ ?Qr Bi +?�M;2b
Qp2` iBK2- i?2M r2 �`2 MQi QMHv T`QpB/BM; �M BM�/2[m�i2 TB+im`2 Q7 i?2 rQ`H/
i?2 /�i� Bb K2�Mi iQ /2b+`B#2- #mi r2 i?2M mb2 i?2 /�i� iQ K�F2 BM�/2[m�i2 Q`
BM+Q``2+i /2+BbBQMbfT`2/B+iBQMb �#Qmi i?2 rQ`H/X 6Q`K�H HQ;B+ T`QpB/2b 2�bv iQ
�M�Hvx2 KQ/2Hb Q7 i?2 `2�H rQ`H/- #mi i?2v +�MMQi #2 i?2 #�bBb 7Q` TQHB+v �M/
/2+BbBQM K�FBM;X
�M BMi2`2biBM; 2t�KTH2 Q7 ?Qr /B�H2+iB+�H �M/ 7Q`K�H HQ;B+ +�M #2 b22M �b �Mi�;@
QMBbiB+ Bb BM w2MQǶb �``Qr T�`�/QtX 6Q` w2MQ bBM+2- �i �Mv /Bb+`2i2 KQK2Mi BM
iBK2- i?2 �``Qr Bb �i `2bi- i?2 �``Qr Bb �i `2bi �i 2p2`v /Bb+`2i2 KQK2Mi i?`Qm;?@
Qmi Bib ~B;?iX h?2 �``Qr Bb #Qi? KQpBM; �M/ �Hr�vb �i `2bi, � T�`�/QtX 6Q`
>2;2H- i?2 T`Q#H2K Bb rBi? ?�HiBM; i?2 �``Qr BM Bib ~B;?i BM Q`/2` iQ ǳ;`�bTǴ Bi
�i 2p2`v /BbiBM+i KQK2Mi- Km+? �b r2 /Q r?2M r2 +�Tim`2 � ǳTB2+2Ǵ Q7 /�i�X
Ai Bb +H2�`Hv BKTQbbB#H2 iQ #mBH/ mT KQiBQM 7`QK � +QHH2+iBQM Q7 KQK2Mib �i `2biX
>Qr2p2`- B7 vQm bi�`i 7`QK i?2 7�+i Q7 KQiBQM- Bi Bb Q#pBQmb i?�i 2p2`v KQK2Mi
Q7 `2bi Bb K2`2Hv � +QMp2MB2M+2- � r�v iQ ǳ;`�bTǴ i?2 �``Qr 7Q` �M�HvbBb- #mi /Q2b
MQi `2T`2b2Mi i?2 i`mi? Q7 i?2 �``Qr BM KQiBQMX 6`QK � bQ+BQ@TQHBiB+�H TQBMi Q7
pB2r- r?2M2p2` r2 i`v iQ ǳ;`�bTǴ � +QM+2Ti- BMbiBimiBQM- Q` T?2MQK2MQM- r2
?�p2 iQ ?QH/ Bi biBHH- pBQH�iBM; i?2 7�+i Q7 Bib KQiBQM UBX2X ?Qr Bi +?�M;2b Qp2`
iBK2Vc r2 �HbQ ?�p2 iQ K�F2 Bi /BbiBM+i U� �M/ MQi MQi@�V #v b?2�`BM; Bi Q7 �HH
Bib `2H�iBQMb?BTbX "Qi? Q7 i?2b2 QT2`�iBQMb /Q pBQH2M+2 iQ i?2 +QKTH2tBiv �M/
`2�HBiv Q7 i?2 T?2MQK2MQM mM/2` �M�HvbBbX Ai Bb iQ i`v iQ `2bBbi i?Bb pBQH2M+2 i?�i
/B�H2+iB+�H HQ;B+ Bb biBHH BKTQ`i�MiX
hQ bmK mT- i?Bb #QQF Bb T2`?�Tb � HBiiH2 /�i2/- #mi 7Q` K2 �i H2�bi- Bi ;�p2 K2
� Km+? #2ii2` b2Mb2 Q7 i?2 b+QT2 �M/ TQr2` Q7 /B�H2+iB+�H HQ;B+X
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CX JQm7�r�/@S�mH- �mbi2`Biv �TT�`�imb UJQMi`2�H, E2`bTH2#2/2#- kyRdVX
JQm7�r�/@S�mH- r?Q #HQ;b �i J@G@J J�v?2K Bb i?2 �mi?Q` Q7 irQ T`2pBQmb
#QQFb, h?2 *QKKmMBbi L2+2bbBivUkyR9V �M/ *QMiBMmBiv �M/ _mTim`2, S?BHQbQ@
T?v BM i?2 J�QBbi h2``�BMUkyReVX �mbi2`Biv �TT�`�imb `QmM/b Qmi � i`BHQ;v Q7
bQ`ib 7Q+mb2/ QM i?2 M22/ iQ `2pBi�HBx2 i?2 i?2Q`v �M/ T`�+iB+2 Q7 �M Q`;�MBx2/
H27iX

AM h?2 *QKKmMBbi L2+2bbBiv- i?2 TQH2KB+�H ǳT`QH2;QK2M�Ǵ iQ i?Bb
#QQF- A �`;m2/ i?�i i?2`2 M22/2/ iQ #2 � ǳM2r `2im`MǴ iQ i?2 +QM+2Ti
Q7 i?2 `2pQHmiBQM�`v T�`iv @ � `2+H�BKBM; Q7 i?2 i?2Q`2iB+�H i`�/BiBQM
K�`F2/ #v rQ`H/@?BbiQ`B+�H `2pQHmiBQMb @ �M/ i?�i i?Bb M2r `2im`M
r�b iQ #2 7QmM/ BM i?2 ǳi?`22@?2�/2/ #2�biǴ Q7 J�`tBbK@G2MBMBbK@
J�QBbKX U*QMiBMmBiv �M/ _mTim`2- tBBV

�mbi2`Biv �TT�`�imb Bb T2`?�Tb H2bb 2tTHB+Bi �#Qmi Bib J�QBbi 7QmM/�iBQM- #mi BM
Bib TH�+2 Bi ?�b �M 2t?BH�`�iBM; i?`mbi i?�i +QK2b Qmi Q7 i?2 `B+?M2bb �M/ /2MbBiv
Q7 Bib B/2�bX AM~m2M+2/ iQ � +2`i�BM 2ti2Mi #v a2KBQi2tiU2V #QQFb HBF2 h?2
*QKBM; AMbm``2+iBQM Q` hB[[mMǶb AMi`Q/m+iBQM iQ *BpBH q�`- �mbi2`Biv �TT�`�imb
Bb- HBF2 i?2K- /2+2TiBp2Hv #`B27 U� pB2r bmTTQ`i2/ #v i?2 bK�HH 7Q`K�i mb2/ BM
i?2B` Tm#HB+�iBQMVX "mi �mbi2`Biv �TT�`�imb /Q2bMǶi `2Hv QM i?2 �HHmbBp2 bivH2 Q7
i?2 AMpBbB#H2 *QKKBiv Q` hB[[mM- Bi +QK2b Qmi �M/ b�vb r?�i Bi Bb i`vBM; iQ b�vX
*QKT�`2 i?2 7QHHQrBM; T�bb�;2b,

1�+? #Q/v Bb �z2+i2/ #v Bib 7Q`K@Q7@HB72 �b B7 #v � +HBM�K2M- � H2�MBM;-
�M �ii`�+iBQM- � i�bi2X � #Q/v H2�Mb iQr�`/ r?�i2p2` H2�Mb Bib r�vX
h?Bb ;Q2b 7Q` 2�+? �M/ 2p2`v bBim�iBQMX AM+HBM�iBQMb ;Q #Qi? r�vbX
UhB[[mM- AMi`Q/m+iBQM iQ *BpBH q�`- R3VX
h?2 KQK2Mi Bi `2�`b Bib /2}�Mi ?2�/ +QKKmMBbiK Bb /BbKBbb2/ �b
?2BMQmb �M/ mM2i?B+�H #v i?2 p2`v T2QTH2 r?Q +H�BK }/2HBiv iQ Bib
?BbiQ`vX J�`tBbK ǳH�+Fb �M 2i?B+bǴ r2 �`2 iQH/- bBKTHv #2+�mb2 Bi
+?�HH2M;2b i?2 `mH2b �M/ T?BHQbQT?B2b Q7 KQ`�HBiv BKTQb2/ #v i?2
#Qm`;2QBb Q`/2`- �M/ bQ bQK2i?BM; 2Hb2 Kmbi #2 i`B2/X 1p2M b2H7@
T`Q+H�BK2/ J�`tBbib �#B/2 #v i?Bb M�``�iBp2 r?2M i?2v +QKTH�BM
�#Qmi ǳai�HBMBbKǴ �M/ mb2 i?2 rQ`/ iQi�HBi�`B�MBbKX h?2 Q`/2` Q7

R



i?2 2i?B+�H i?�i Bb T`Q+H�BK2/ #v i?2 �mbi2`Biv �TT�`�imb Bb �HH i?�i
K�ii2`b, �Mvi?BM; i?�i �ii2KTib iQ pBQH�i2 #mbBM2bb �b mbm�H Bb #�`@
#�`BbKX U�mbi2`Biv �TT�`�imb- RRyVX

�mbi2`Biv �TT�`�imb /`QTb B/2�b HBF2 i?Bb �M/ i?2M KQp2b [mB+FHv QMX �b � `2bmHi-
MQi QMHv Bb i?2 7Q`r�`/ KQK2MimK K�BMi�BM2/- #mi i?2`2 Bb � `mb? 7`QK bm+? �
`�TB/ bm++2bbBQM Q7 BMi2`2biBM; B/2�b �M/2p2M r?2M i?2 B/2�b �`2MǶi M2r- bi`BFBM;
7Q`KmH�iBQMbX
Ai ?2HTb i?�i JQm7�r�/@S�mH +?Qb2 iQ 7Q+mb i?2 #QQF �`QmM/ � +QM+`2i2 T?2@
MQK2MQM- i?�i Q7 ǳ�mbi2`BivǴ @ ǳq?�i � KBbi�F2 Bi r�b iQ `2+Q;MBx2 �mbi2`Biv
@ r?B+? H2�/b i?`Qm;? MQi QMHv � /B�;MQbBb Q7 i?2 +QMi2KTQ`�`vǴbi�i2 Q7 �MtB@
2ivǴ #2ir22M i?2 bQ+B�H T2�+2 Q7 i?2 q2H7�`2 ai�i2 �M/ i?2 ǳbi�i2 Q7 2K2`;2M+vǴ
r?B+? r2 �`2 rBiM2bbBM; BM i?2 `2bm`;2M+2 Q7 7�b+BbKX h?Bb T`Q+2bb H2�/b iQ /Bb@
+mbbBQMb Q7 �mbi2`Biv �b +H�bb +QHH�#Q`�iBQM �M/ i?2 /QK2biB+�iBQM Q7 i?2 H27i- i?2
�MtB2iv Q7 i?2 +QMi2KTQ`�`v bm#D2+i- +�TBi�HBbi +`BbBb- �M/- BM T2`?�Tb i?2 KQbi
2tTHB+BiHv ǳJ�QBbiǴ b2+iBQM- i?2 T2QTH2Ƕb r�` �M/ i?2 T�`iBb�M r�` K�+?BM2X uQm
/QMǶi ?�p2 iQ #2 � J�QBbi iQ ;2i � HQi Qmi Q7 i?Bb #QQF- �M/ #v i?2 iBK2 i?2
b2+iBQM QM ǳh?2 S�`iBb�M q�` J�+?BM2 �M/ Bib *QmMi2`@ai�i2Ǵ Bb `2�+?2/- i?2
;`QmM/rQ`F ?�b #22M bm{+B2MiHv T`2T�`2/ i?�i i?2 `2pQHmiBQM�`v r�` K�+?BM2-
i?2 ǳ+QMbmKK�iBQM Q7 +H�bb r�` �;�BMbi +�TBi�HBbi ?2;2KQMvǴ �TT2�`b �b i?2
HQ;B+�H M2ti bi2T Q` +QM+HmbBQM Q7 i?2 T`Q+2bbX
h?2`2 �`2 bQK2 i?BM;b i?�i bi`BF2 K2 �b /22THv i`m2- #mi 2tT`2bb2/ p2`v bm+@
+BM+iHvX h�F2 7Q` BMbi�M+2- JQm7�r�/@S�mHǶb �++QmMi Q7 r?�i r2 Q7i2M `272` iQ
�b ǳBKTQbi2` bvM/`QK2Ǵ,

h?2 �mbi2`Biv bm#D2+i Bb MQi BM�m;m`�i2/ BM i?2 b�K2 K�MM2` �b
Qi?2` bm#D2+ib #2+�mb2 Bib BMi2`T2HH�iBQM Bb +�m;?i rBi?BM � p�+BHH�iBQM
#2ir22M � bi�i2 Q7 bQ+B�H T2�+2 �M/ � bi�i2 Q7 2K2`;2M+vX Ai Bb �
bm#D2+i mMbm`2 Q7 Bib2H7c i?Bb Bb #Qi? Bib bi`2M;i? �M/ r2�FM2bbX U3eV

�mbi2`Biv �TT�`�imb b22Kb p2`v Km+? � #QQF Q7 i?2 KQK2Mi- � #QQF i?�i Tmib
BMiQ T2`bT2+iBp2 i?2 TQHBiB+�H �M/ 2+QMQKB+ r?B`HrBM/ i?�i Q7i2M b22Kb bQ T2`@
TH2tBM;X Ai T`QpB/2b � ?BbiQ`v �M/ ;2M2�HQ;v 7Q` r?�i r2 �`2 2tT2`B2M+BM; MQr-
� /B�;MQbBb Q7 i?2 �|B+iBQMb T`2b2Mi BM Qm` /�BHv HBp2b- �M/ � T`2b+`BTiBQM 7Q` �
TQbbB#H2 7mim`2X Ai Bb �M m`;2Mi #QQF- 7mHH Q7 bm;;2biBQMb 7Q` r?2`2 iQ ;Q M2tiX A
K�v MQi �;`22 rBi? 2p2`vi?BM; BM Bi- #mi Bi Bb � #QQF MQi iQ #2 /BbKBbb2/ HB;?iHv-
#mi iQ #2 `2�/ U�M/ `2`2�/V rBi? �ii2MiBQMX >B;?Hv `2+QKK2M/2/X

k



uQ;�- J�i2`B�HBbK- .B�H2+iB+b

kyRd@yd@k3

*�p2�i, h?2 /?�`K� i?�i +�M #2 bTQF2M Bb MQ /?�`K� �i �HHX
AǶp2 #22M i?BMFBM;f`2�/BM; � HQi �#Qmi /B�H2+iB+b H�i2Hv- 2bT2+B�HHv i?2 `2H�iBQM@
b?BT #2ir22M >2;2HǶb B/2�HBbi /B�H2+iB+ �M/ i?2 K�i2`B�HBbi /B�H2+iB+ Q7 J�`t �M/
1M;2HbX "mi AǶp2 �HbQ #22M /QBM; � HQi Q7 vQ;� @ i?Bb r22F- A /B/ �M BMi2MbBp2
rQ`Fb?QT 7`QK e@3 2p2`v KQ`MBM; �i a�iip� a+?QQH Q7 uQ;�- �M/ A ;Qi iQ rQM/2`@
BM; r?�i `2H�iBQMb?BT @ B7 �Mv @ HB2b #2ir22M vQ;�- K�i2`B�HBbK- �M/ i?2 /B�H2+iB+X
q?2M A }`bi bi�`i2/ /QBM; vQ;� �#Qmi i?`22 v2�`b �;Q- A r�b bmbTB+BQmb Q7 i?2
bTB`Bim�H �bT2+i Q7 i?2 T`�+iB+2X AǶK MQi � `2HB;BQmb T2`bQM- �M/ i?2 K�i2`B�HBbi
#�bBb Q7 J�`tBbK i2M/b KQ`2 iQr�`/b � +`BiB[m2 Q7 bTB`Bim�HBiv i?�M Bib 2K#`�+2X
LQi FMQrBM; �Mvi?BM; �#Qmi vQ;�- A r�b � HBiiH2 M2`pQmb �#Qmi ?Qr Km+? Q7 i?2
2bQi2`B+fbTB`Bi�H B/2�b �M/ T`�+iB+2b Bi rQmH/ #2 M2+2bb�`v iQ 2M;�;2 rBi?X U�i
a�iip�- �b Bi im`Mb Qmi- i?�i �bT2+i Q7 vQ;� Bb i?2`2 B7 vQm r�Mi iQ 2M;�;2 rBi?
Bi- �M/ bQK2 Q7 Bi /Q2b ?2HT iQ +QK2 iQ ;`BTb rBi? i?2 T?vbB+�H T`�+iB+2- #mi BiǶb
MQi � `2[mB`2K2MiVX
Ai im`Mb Qmi i?�i vQ;� +�M #2 i?Qm;?i Q7 �b � 7mM/�K2Mi�HHv K�i2`B�H T`�+iB+2X
ami`� RXk Q7 S�i�MD�HǶb uQ;� ami`�b Bb vQ;�b +Bii�@p`iiB@MB`Q/?�?- r?B+? i`�MbH�i2b
`Qm;?Hv iQ ǳvQ;� biBHHb i?2 ~m+im�iBQMb Q7 i?2 KBM/ǴX "v ǳvQ;�Ǵ- S�i�MD�HB r�b
`272``BM; T`BK�`BHv iQ K2/Bi�iBQM- #mi i?Bb +�M �HbQ #2 mM/2`biQQ/ �b i?2 #�bBb
7Q` i?2 T?vbB+�H T`�+iB+2 Q7 ?�i?� vQ;� U�b�M�bVX h?2 2t2`iBQMb �M/ /Bb+BTHBM2
Q7 i?2 T?vbB+�H #Q/v- #Qi? BM i2`Kb Q7 TQbim`2b �M/ Q7 #`2�i?BM; UT`�M�v�K�V
2t2`+Bb2 � /Bb+BTHBM2 �M/ biBHHM2bb QM i?2 KBM/X q?BH2 S�i�MD�HBǶb T?BHQbQT?v Bb
� /m�HBbi QM2 Ĝ /`�rBM; � bi`B+i /BbiBM+iBQM #2ir22M i?2 T?vbB+�H- K�i2`B�H rQ`H/
�M/ i?2 rQ`H/ Q7 i?2 bTB`Bi Q` KBM/ Ĝ i?2 T`�+iB+2 Q7 vQ;� i`2�ib i?2 KBM/ �M/
i?2 #Q/v �b BMi2;`�HHv `2H�i2/X Smi �MQi?2` r�v- i?2 KBM/ �M/ i?2 #Q/v �`2 BM
� /B�H2+iB+�H `2H�iBQMb?BT iQ 2�+? Qi?2`X Uh?Bb `2H�iBQMb?BT Bb BM i?2 M�im`2 Q7 �M
B;MQ`�M+2 Q` � +�TiBpBiv r?B+? Bi Bb i?2 2M/ ;Q�H Q7 vQ;� iQ i`�Mb+2M/XV
AM .B�H2+iB+b Q7 L�im`2 UR33jV- 1M;2Hb bmKK2/ mT i?2 H�rb Q7 /B�H2+iB+b �b,

Ç h?2 H�r Q7 i?2 i`�Mb7Q`K�iBQM Q7 [m�MiBiv BMiQ [m�HBiv �M/ pB+2 p2`b�c
Ç h?2 H�r Q7 i?2 BMi2`T2M2i`�iBQM Q7 QTTQbBi2bc
Ç h?2 H�r Q7 i?2 M2;�iBQM Q7 i?2 M2;�iBQMX

LQi QMHv Bb i?2 KBM/@#Q/v `2H�iBQMb?BT BM vQ;� � /B�H2+iB+�H QM2 @ i?2 BMi2`@

R



T2M2i`�iBQM Q7 QTTQbBi2b @ #mi i?2 H�rb Q7 /B�H2+iB+b �`2 T`2b2Mi i?`Qm;?Qmi
i?2 T`�+iB+2 Q7 vQ;�X AM+`2K2Mi�H [m�MiBi�iBp2 +?�M;2b Q7 #�H�M+2- TQbim`2- TQbB@
iBQM- 2i+- i`�Mb7Q`K 2p2Mim�HHv BMiQ [m�HBi�iBp2 +?�M;2b BM T?vbB+�H b2Mb�iBQM �M/
+QMb+BQmbM2bbX h?2 �bT2+i Q7 #�H�M+2 Q7 QTTQbBi2b @ bmMfKQQM- BM?�H2f2t?�H2-
H27if`B;?i- mTf/QrM @ r?B+? Bb Q7i2M 2[m�i2/ BM �M B/2�HBbi 7�b?BQM rBi? i?2 vBM
�M/ v�M; Q7 i?2 h�QBbi i`�/BiBQM- +�M #2 mM/2`biQQ/ #Qi? �b i?2 BMi2`T2M2i`�@
iBQM Q7 QTTQbBi2b- #mi �HbQ �b i?2 M2;�iBQM Q7 i?2 M2;�iBQMX uQ;� Bb i?2 bvMi?2bBb
Q7 �HH i?2b2 T�B`b Q7 +QMi`�/B+iBQMbX
h?2 [m2biBQM Q7 KBM/ Bb � i`B+Fv QM2X AM vQ;�- �b BM >2;2H- ǳKBM/Ǵ U�iK�MV `272`b
iQ i?2 lMBp2`b�H �M/ 1i2`M�H a2H7X *QMi`�`v iQ >2;2H- ?Qr2p2`- S�i�MD�HBǶb vQ;�
Bb � /m�HBbi U/p�Bi�V T?BHQbQT?v- ;Bp2M i?�i BM mM/2`bi�M/b i?2 rQ`H/ UT`�F`BiBV
�M/ i?2 a2H7 iQ #2 b2T�`�i2 i?BM;bX GBF2 i?2 p2/�Mi� T?BHQbQT?v- >2;2HǶb B/2�HBbK
Bb MQM@/m�HBbi UHBi2`�HHv �/p�Bi�V- r?B+? K2�Mb i?�i 7Q` ?BK qQ`H/ �M/ JBM/
�`2 QM2 �M/ i?2 b�K2X GBF2 i?2 KBM/ Q7 >2;2HǶb S?2MQK2MQHQ;v- ?Qr2p2`- vQ;�
/BbiBM;mBb?2b #2ir22M i?2 KBM/ U+Bii�V i?�i b22b Bib2H7 �b BM/BpB/m�H �M/ i?2 KBM/
i?�i Bb MQi iB2/ iQ K�i2`B�H i?BM;bX h?2 HB#2`�iBQM Q7 i?2 KBM/ i?`Qm;? vQ;�
+�M T2`?�Tb #2 2[m�i2/ rBi? i?2 T`Q;`2bbBQM Q7 KBM/ 7`QK K2`2 +QMb+BQmbM2bb
iQ �#bQHmi2 EMQrH2/;2 BM >2;2HX AM i?Bb b2Mb2- i?2M- i?2 T`Q;`2bbBQM 7`QK +Bii�
iQ �iK�M i?`Qm;? vQ;� Bb �#bQHmi2Hv � /B�H2+iB+�H QM2- BM 2t�+iHv i?2 b�K2 r�v
i?�i i?2 KQp2K2Mi 7`QK KBM/ iQ JBM/ BM >2;2H BHHmbi`�i2b ?Bb B/2�HBbi /B�H2+iB+X
6Q` K�i2`B�HBbib- i?2M- i?2 T`Q#H2K rBi? vQ;�Ƕb B/2�HBbK Bb i?2 b�K2 �b i?2 T`Q#@
H2K rBi? >2;2HǶb, i?2 /B�H2+iB+ Bi �TT2�`b `2p2`b2/X _�i?2` i?�M � T`Q+2bbBQM Q7
i?2 KBM/ 7`QK +�TiBpBiv iQ HB#2`�iBQM- vQ;� +�M #2 mM/2`biQQ/ �b � T`Q+2bbBQM
Q7 i?2 #Q/v r?B+? @ +QM7Q`KBM; T`2+Bb2Hv iQ K�i2`B�HBbK @ �z2+ib �M/ +QM/BiBQMb
i?2 KBM/X �M/ BM 7�+i- i?Bb Bb T`2+Bb2Hv ?Qr vQ;Bb i�HF �#Qmi i?2 T`Q+2bbX AM
?�i?� vQ;�- r2 bi�`i rBi? i?2 #Q/v- i?�i Bb i?2 K�i2`B�H 7QmM/�iBQM- �M/ Bi Bb i?2
/Bb+BTHBMBM; Q7 i?2 #Q/v i?�i H2�/b iQ +?�M;2b BM i?2 KBM/X uQ;�Ƕb B/2�HBbK Bb
MQi �b +H2�` +mi �b Bi }`bi b22Kb- r?B+? K�F2b Bi 2�bB2` iQ 2Mi2` BMiQ i?2 T`�+iB+2
7`QK � K�i2`B�HBbi T2`bT2+iBp2X
PM i?2 bm#D2+i Q7 KBM/- A r�Mi iQ Dmbi b�v � HBiiH2 #Bi �#Qmi i?2 K�i2`B�HBbi
i?2Q`v Q7 KBM/ i?�i b22Kb iQ #2 T`2p�H2Mi BM ǳ+QMb+BQmbM2bbǴ �A +B`+H2b- i?2
B/2� i?�i BM+`2�bBM; +QKTH2tBiv Kmbi H2�/ iQ +QMb+BQmbM2bbX �i }`bi ;H�M+2- i?Bb
b22Kb iQ bm#b+`B#2 iQ � T`QT2`Hv K�i2`B�HBbi /B�H2+iB+b- BM r?B+? [m�MiBi�iBp2
+?�M;2b UBM +QKTmiBM; TQr2`- 7Q` 2t�KTH2V H2�/ iQ [m�HBi�iBp2 +?�M;2b U7`QK
mM+QMb+BQmbM2bb iQ +QMb+BQmbM2bbVX h?2 T`Q#H2K Bb- �b 1M;2Hb b�vb BM .B�H2+iB+b
Q7 L�im`2- i?2 H�rb Q7 /B�H2+iB+b +�MMQi #2 7Q`+2/ �b � T`BQ`B +QMbi`�BMib QM �
;Bp2M T?2MQK2MQM- #mi Kmbi �`Bb2 Qmi Q7 2KTB`B+�H 2tT2`B2M+2X h?2 [m�MiBi�iBp2
+?�M;2b- 7Q` 2t�KTH2 BM BM+`2�bBM;Hv bQT?BbiB+�i2/ M2m`�H M2ib- /Q MQi M2+2bb�`@
BHv H2�/ iQ +QMb+BQmbM2bb- #2+�mb2 r2 /Q MQi v2i mM/2`bi�M/ i?2 M�im`2 Q7 i?2
[m�HBi�iBp2 /Bz2`2M+2 #2ir22M mM+QMb+BQmbM2bb �M/ +QMb+BQmbM2bbX Ai Bb 7�B`Hv
+2`i�BM i?�i i?2 [m�MiBi�iBp2 +?�M;2b BM M2m`�H M2ib rBHH H2�/ iQ bQK2i?BM; [m�H@
Bi�iBp2Hv /Bz2`2Mi- #mi i?2`2Ƕb MQ `2�bQM iQ i?BMF i?�i i?Bb rBHH #2 +QMb+BQmbM2bbX
LQi QMHv /Q2b i?Bb Tmi i?2 +�`i #27Q`2 i?2 /B�H2+iB+�H ?Q`b2- #mi Bi �HbQ `2HB2b QM
� HBi2`�H 2[mBp�H2M+2 #2ir22M +QKTmi�iBQM�H �M/ K2Mi�H TQr2` r?B+? K�v QMHv

k



#2 K2i�T?Q`B+�HX
h?2 KQbi BKTQ`i�Mi i?BM;- 7`QK � /B�H2+iB+�H T2`bT2+iBp2- Bb i?2 `2+Q;MBiBQM i?�i
�HH i?BM;b +?�M;2 Qp2` iBK2X h?Bb Bb �HbQ � 7mM/�K2Mi�H BMbB;?i BM vQ;� @ MQi QMHv
/Q2b i?2 #Q/v +?�M;2- #mi +QMb+BQmbM2bb +?�M;2b- �i H2�bi 7`QK Qm` 2T?2K2`�H
T2`bT2+iBp2X GBF2 >2;2HǶb aTB`Bi i?2 lMBp2`b�H JBM/ Bb 2i2`M�H �M/ mM+?�M;BM;X
6Q` K�i2`B�HBbib- i?2`2 Bb Km+? iQ #2 ;�BM2/ 7`QK b2iiBM; i?2 /B�H2+iB+ Q7 vQ;�
QM Bib 722i- �b J�`t /B/ rBi? i?2 /B�H2+iB+ Q7 >2;2HX

j



�MiB7�- 1+QMQKBbK- �M/ i?2 aQ+B�H _2pQHmiBQM

kyRd@y3@RN

AM q?�i Ab hQ "2 .QM2\ URNykV- G2MBM r`Qi2 i?�i rBi?Qmi �M Q`;�MBx2/ T�`iv iQ
Tmb? /2K�M/b 7m`i?2`- i?2 rQ`FBM; +H�bb rQmH/ M2p2` KQp2 #2vQM/ ǵ2+QMQKBbKǶ-
i?�i Bb i?2 /2K�M/ 7Q` Tm`2Hv 2+QMQKB+ #2ii2`K2Mi, ?B;?2` r�;2b- #2M2}ib- 2i+X
h?2b2 /2K�M/ rQmH/ H2�p2 i?2 bQ+B�H �M/ 2+QMQKB+ 7QmM/�iBQMb Q7 bQ+B2iv BMi�+iX

h�F2M #v i?2Kb2Hp2b- i?2b2 bi`BF2b r2`2 i`�/2@mMBQM bi`m;;H2b- MQi
v2i bQ+B�H@/2KQ+`�iB+ bi`m;;H2bX h?2v K�`F2/ i?2 �r�F2MBM; �Mi�;@
QMBbKb #2ir22M rQ`F2`b �M/ #Qbb2bc #mi i?2 rQ`F2`b r2`2 MQi- �M/
+QmH/ MQi #2- +QMb+BQmb Q7 i?2 B``2+QM+BH�#H2 �Mi�;QMBbK Q7 i?2B` BM@
i2`2bib iQ i?2 r?QH2 Q7 i?2 KQ/2`M TQHBiB+�H �M/ bQ+B�H bvbi2KX

�M BMi�+i +�TBi�HBbK H2�/b- �b r2 FMQr- iQ BM+`2�b2/ �HB2M�iBQM- 2p2`@rQ`b2MBM;
2+QMQKB+ +`Bb2b- �M/ 2p2Mim�H +QHH�Tb2X AM i?2 K2�MiBK2- +�TBi�HBbK `2K�BMb
#�b2/ QM BM2[m�HBiv �M/ 2tTHQBi�iBQM bmTTQ`i2/ #v /QKBM�iBQM �M/ QTT`2b@
bBQMX Pm` mM/2`bi�M/BM; Q7 bQ+B�H 7Q`+2b Bb MQi �b #H�+F �M/ r?Bi2 �b G2MBMǶbc
Bi BM+Hm/2b /Bz2`2Mi /2i2`KBM�iBQMb �HQM;bB/2 +H�bb, `�+2- ;2M/2`- b2tm�HBiv-
U/BbV�#BHBivĘ #mi i?2 7mM/�K2Mi�H �Mi�;QMBbKb �`2 2+QMQKB+X h?2 Qi?2`b @ `�+Bbi-
b2tBbi- �#H2Bbi- mM7QH/ Qmi Q7 i?2 +QMb2[m2M+2b Q7 i?2 +QKKQ/Biv 7Q`K �M/ i?2
/`Bp2 7Q` T`Q}ib #�b2/ QM 2tTHQBi�iBQM �M/ /QKBM�iBQMX h?2 `�+Bbi- b2tBbi- �M/
t2MQT?Q#B+ mHi`�@`B;?i Bb � T`Q/m+i Q7 i?2 BMb2+m`Biv �M/ pBQH2M+2 Q7 +�TBi�HBbK-
�M/ Bi Bb QMHv #v �ii�+FBM; i?2 bQ+BQ@2+QMQKB+ +�mb2b Q7 7�b+BbK i?�i r2 +�M
/272�i 7�b+BbKX h?2 7Q+mb QM ǳTmM+?BM; L�xBbǴ �b �M 2M/ BM Bib2H7 b22Kb iQ K2
iQ #2 i?2 2[mBp�H2Mi BM kyRd Q7 2+QMQKBbK BM i?2 2�`Hv kyi? +2Mim`vX
h?2 H�bi 72r v2�`b ?�p2 b22M �M �r�F2MBM; Q7 � `�/B+�H bQ+B�H@DmbiB+2 rQ`H/pB2r-
BM+Hm/BM; KQp2K2Mib +QKBM; Qmi Q7 "H�+F GBp2b J�ii2`- `�/B+�H 72KBMBbK- S`B/2-
�M/ /Bb�#BHBiv �+iBpBbKX h?Bb ?�b +Q�H2b+2/- BM T�`ib Q7 i?2 la �i �Mv `�i2-
BM � bi`QM; +m``2Mi Q7 `2bBbi�M+2 Q7 M2QHB#2`�H TQHB+v- 2bT2+B�HHv i?�i �ii�+FBM;
bQ+B�H b2`pB+2b �M/ 2MpB`QMK2Mi�H T`Qi2+iBQMX "mi i?2 M2QHB#2`�H TQHB+B2b i?�i
?�p2 T`Q/m+2/ H27i@rBM; `2bBbi�M+2 ?�p2 �HbQ T`Q/m+2/ i?2 `Bb2 Q7 � 7�`@`B;?i
2K#QH/2M2/ #v r?�i i?2v b22 �b i?2 pB+iQ`v Q7 � M2r TQHBiB+�H +H�bb +QKKBii2/
iQ i?2 `2im`M iQ � +�TBi�HBbi ;QH/2M �;2 BM r?B+? i?2 ǳQH/ biQ+FǴ r?Bi2 K�H2 rBHH
`2;�BM ?Bb T`BpBH2;2 Qp2` i?2 `2bi Q7 i?2 rQ`H/X h?2 pBQH2M+2 Q7 ǳ�mbi2`BivǴ �M/
?vT2`@2tTHQBi�iBQM ?�p2 T`Q/m+2/ #Qi? �M 2MH�`;2/ UB7 BM+Q?2`2MiV H27i �M/ �M
QT2M 7�`@`B;?iX J2`2Hv B/2MiB7vBM; i?2 7�`@`B;?i �b i?2 7Q+mb Q7 Qm` �M;2` �M/
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rQ`F H2�p2b i?2 `2�H 2pBH @ i?2 HQ;B+- bi`m+im`2b- �M/ TQHB+B2b Q7 +�TBi�HBbK Bib2H7-
iQ +QMiBMm2 iQ QT2`�i2/ rBi?Qmi ?BM/`�M+2X
h?Bb ?�b #22M �TT�`2Mi KQbi +H2�`Hv bBM+2 H�bi r22F2M/ r?2M �MiB7�b+Bbib /Bb@
T2`b2/ � r?Bi2 bmT`2K�+Bbi `�HHv BM *?�`HQii2bpBHH2- oB`;BMB�X h?2 `Bb2 Q7 QT2MHv
`�+Bbi- b2tBbi- �M/ 7�b+Bbi r?Bi2 bmT`2K�+Bbib BM i?2 ai�i2b ?�b ;Bp2M K�Mv T2QTH2
� i�`;2i iQ };?i �;�BMbi @ � i�`;2i i?2 H27i ?�b bQ`2Hv M22/2/X SmM+?BM; L�xBb Bb
QM i?2 �;2M/�- �M/ r?BH2 TmM+?BM; T2QTH2 BbMǶi Kv #�;- Bi �i H2�bi ;Bp2b T2QTH2
QM i?2 i?2 H27i i?2 722HBM; i?�i i?2v �`2 �++QKTHBb?BM; bQK2i?BM; T`�+iB+�H @
bQK2i?BM; Qbi2MbB#Hv ǳH27i rBM;Ǵ BMbiBimiBQMb UmMBQMb- i?2 L.S- i?2 *QKKmMBbi
S�`iv Q7 *�M�/�V ?�p2 +QKTH2i2Hv B;MQ`2/ 7Q` �b HQM; �b A +�M `2K2K#2`X
Jm+? Q7 i?2 BKT2imb #2?BM/ TmM+?BM; L�xBb +QK2b- A i?BMF- 7`QK � 7`mbi`�iBQM
rBi? �ii2KTib U�M/ A mb2/ i?2 rQ`/ �/pBb2/HvV iQ �`;m2 rBi? 7�`@`B;?i 7�b+BbibX
h?2v �`2 2tT2`ib �i mbBM; i?2 H�M;m�;2 �M/ �`;mK2Mib Q7 bQ+B�H DmbiB+2 �;�BMbi
mb- 2p2M r?2M i?2v �`2 BMi2`2biBM; BM �`;mBM; �i �HH- �M/ MQi K2`2Hv /2`�BHBM; �`@
;mK2MiX SmM+?BM; L�xBb +�``B2b i?2 b�iBb7�+iBQM Q7 +miiBM; i?`Qm;? i?2 bQT?Bbi`v
�M/ #mHHb?Bi �M/ b22BM; �M BKK2/B�i2 2z2+iX "mi 2p2Mim�HHv r2 ?�p2 iQ +QK2 iQ
i?2 `2�HBx�iBQM i?�i TmM+?BM; L�xBb Bb MQi 2MQm;?- Dmbi �b �`;mBM; rBi? i?2K Bb
MQi 2MQm;?X AM i?2 2M/ TmM+?BM; L�xBb rBHH b22K Dmbi �b i2/BQmb �M/ TQBMiH2bb
�b �`;mBM; rBi? i?2K ?�b #22MX q2 rBHH M22/ iQ +QMiBMm2 iQ bi�M/ mT �;�BMbi
i?2K- #mi r2 rBHH 722H HBF2 r2 �`2MǶi ;2iiBM; �Mvr?2`2X
"2+�mb2 i?2 7�`@`B;?i Bb � +QMb2[m2M+2 Q7 +�TBi�BbK- �M/ MQi � i?BM; BM@�M/@
Q7@Bib2H7- };?iBM; �M/ 2p2M p�M[mBb?BM; i?Bb `QmM/ Q7 7�b+Bbib rBi?Qmi Qp2`im`M@
BM; +�TBi�HBbK H2�p2b i?2 +�mb2b Q7 7�b+BbK BMi�+iX h?2 bQ+B�H BM2[m�HBiv �M/
2+QMQKB+ +`Bb2b Q7 � +�TBi�HBbK ?2HH#2Mi QM i?2 +QKKQ/B}+�iBQM Q7 2p2`vi?BM;-
2p2`@BM+`2�bBM; T`Q}ib- �M/ i?2 7Q`+2/ �/QTiBQM Q7 i?2 +�TBi�HBbi KQ/2 Q7 T`Q@
/m+iBQM �HH Qp2` i?2 ;HQ#2 U+QHQMB�HBbK- BKT2`B�HBbKVX
SmM+?BM; L�xBb Bb b�iBb7vBM; �M/ rQ`i?r?BH2- #mi Bi +�M M2p2` #2 2MQm;?X
6B;?iBM; 7�b+BbK KB;?i `2bmHi- BM i?2 2M/- BM � i2KTQ`�`v b2i#�+F- T2`?�Tb 2p2M
BM � TQHBiB+�H `2pQHmiBQM @ i`�Mb72` Q7 TQr2` BM i?2 la ;Qp2`MK2Mi- 7Q` 2t�KTH2X
"mi Bi rQmH/ H2�p2 2tBbiBM; bQ+B�H �M/ 2+QMQKB+ `2H�iBQMb mMiQm+?2/X _�+BbK-
b2tBbK- �HH 7Q`Kb Q7 QTT`2bbBQM �M/ /QKBM�iBQM rQmH/ `2K�BM T`2+Bb2Hv #2+�mb2
i?2 7mM/�K2Mi�H QTT`2bbBQM Q7 2+QMQKB+ 2tTHQBi�iBQM `2K�BMbX q?�i Bb `2[mB`2/
BMbi2�/ Bb � bQ+B�H `2pQHmiBQM- BM r?B+? i?2 p2`v `2H�iBQMb Q7 bQ+B�H �M/ 2+QMQKB+
`2H�iBQMb?BTb Q7 bQ+B2iv �`2 +QKTH2i2Hv Qp2`im`M2/X
A i?BMF r?�i AǶK ;2iiBM; �i Bb bmKK2/ mT BM i?Bb K2K2X h?2 BK�;2 Bb T2`@
?�Tb b�iBb7vBM; BM Bib �ii2KTi iQ ;2i �i i?2 HQM; ?BbiQ`v Q7 H27i@rBM; �Mi�;QMBbK
iQr�`/b i?2 `B;?i Ub22M- 7Q` 2t�KTH2- BM i?2 `2bBbi�M+2 Q7 �M�`+?Bbi �M/ +QKKm@
MBbi 7Q`+2b �;�BMbi 7�b+BbK BM Ai�Hv �M/ aT�BMVX "mi Bi Q#b+m`2b- 2p2M pBQH�i2b-
bQK2 pBi�H ?BbiQ`B+�H `2�HBiB2bX AM i?2 }`bi TH�+2- i?2 K�DQ`Biv Q7 :2`K�M �M/
�K2`B+�M bQH/B2`b r2`2 MQi B/2QHQ;B+�H bmTTQ`i2`b Q7 i?2 `2;BK2b i?2v 7Qm;?i
7Q`- 2t+2Ti BM i?2 b2Mb2 Q7 ?�pBM; #22M i�`;2ib Q7 T`QT�;�M/� �M/ i?2 ;2M2`�H
+�TBi�HBbi rQ`H/pB2r ;�BM2/ i?`Qm;? r?�i �Hi?mbb2` +�HH2/ i?2 ǳB/2QHQ;B+�H bi�i2
�TT�`�imb2bǴX h?2v r2`2 M2Bi?2` �Hi@H27i MQ` �Hi@`B;?iX AM �//BiBQM- i?2 +H�b? Q7
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B/2QHQ;B2b Q#b+m`2b i?2 bQ+BQ@2+QMQKB+ Q7 i?2 a2+QM/ qQ`H/ q�`X GBF2 i?2 6B`bi
qQ`H/ q�` @ BM/22/- T�`i Q7 � bBM;H2 ?BbiQ`B+�H T`Q+2bb �HQM; rBi? Bi @ i?2 a2+QM/
qQ`H/ q�` r�b #2ir22M +QKT2iBM; +�TBi�HBbi TQr2`b 7Q` +QMi`QH Qp2` 2+QMQKB+
bT�+2X >BiH2`Ƕb T`Q+2bb Q7 �MM2t�iBQM �M/ +QM[m2bi r�b i?2 KQp2 Q7 �M 2+QMQKB+
TQr2` #HQ+F2/ 7`QK +QHQMB�H 2tT�MbBQM #v i?2 i2`Kb Q7 i?2 h`2�iv Q7 o2`b�BHH2bX
h?2 2p2Mim�H ǳpB+iQ`bǴ Q7 i?2 a2+QM/ qQ`H/ q�` Ui?2 lMBi2/ ai�i2bV BKK2/B@
�i2Hv 2tT�M/2/ Bib BKT2`B�H T`2i2MbBQMb BM � rQ`H/ bm//2MHv 7`22 Q7 U�HKQbi �HHV
+QKT2iBM; TQr2`bX hQ b22 i?2 a2+QM/ qQ`H/ q�` �b � +H�b? Q7 7�b+Bbi �M/ HB#@
2`�H B/2QHQ;B2b- rBi? i?2 HB#2`�Hb +QKBM; Qmi pB+iQ`BQmb- Bb MQi QMHv ?BbiQ`B+�HHv
Q#imb2- #mi b2`p2b iQ 7m`i?2` i?2 BMi2`2bib Q7 HB#2`�HBbK Bib2H7, i?2 2tT�MbBQM Q7
+[TBi�HBbi �++mKmH�iBQMX
q2 M22/ iQ #2 �#H2 iQ b22 #2vQM/ i?Bb FBM/ Q7 +vMB+�H K�MBTmH�iBQMX A7 vQmǶ`2
;QBM; iQ ;Q TmM+? L�xBb- /Q Bi rBi? vQm` 2v2b QT2MX Ai Bb MQi QMHv i?2 7�`@`B;?i
i?�i Bb mb2/ iQ +Q@QTiBM; i?2 H�M;m�;2 �M/ �`;mK2Mib Q7 Bib QTTQbBi2X *�TBi�HBbK
Bib2H7 ?�b T`Qp2M Bib2H7 iQ #2 2tT2`i �i im`MBM; i?2 2M2`;B2b �M/ Q`;�MBx�iBQMb Q7
i?2 H27i iQ Bib QrM �/p�Mi�;2X h?2 QMHv r�v r2 +�M +`2�i2 � M2r �M/ #2ii2`
rQ`H/ Bb #v bQ+B�H `2pQHmiBQMX L�xB TmM+?BM; Bb � KBH2biQM2 QM i?�i `Q�/- #mi r2
+�MǶi biQT i?2`2X

j



.�i� �b *QKKQ/Biv- � J�`tBbi �M�HvbBbX

kyRd@y3@k8

q?2M A r�b BM HB#`�`v b+?QQH- r2 /Bb+mbb2/ i?2 r�vb BM r?B+? BM7Q`K�iBQM Bb
� +QKKQ/BivX q2 M2p2` �+im�HHv /2+B/2/ QM � /2}MBiBQM Q7 ǳ+QKKQ/BivǴc HBF2
TQ`MQ;`�T?v- r2 r2`2 2tT2+i2/ iQ FMQr Bi r?2M r2 b22 BiX
"mi �MvQM2 rBi? � T�bbBM; 7�KBHB�`Biv rBi? J�`tǶb *�TBi�H FMQrb i?�i i?2 +QM@
+2Ti Q7 ǳ+QKKQ/BivǴ Bb +QKTH2tX aQ r?2M i?2 *"* `mMb � biQ`v rBi? i?2
?2�/HBM2 ǵ.�i� Bb i?2 M2r QBHǶ, uQm` T2`bQM�H BM7Q`K�iBQM Bb MQr i?2 rQ`H/Ƕb
KQbi p�Hm�#H2 +QKKQ/Biv A rQM/2`2/ r?2i?2` i?2 �`iB+H2 rQmH/ BMi2``Q;�i2 i?2
+QM+2Ti Q7 +QKKQ/Biv mb2/ BM i?2 ?2�/HBM2X
6B`i Q7 �HH- BiǶb BMi2`2biBM; iQ MQi2 i?�i i?2 i2`K ǳ+QKKQ/BivǴ BbMǶi mb2/ BM i?2
�`iB+H2 Bib2H7X h?2 rQ`/ ǳ+QKKQ/B}2/Ǵ Bb, ǳh?2 }p2 KQbi p�Hm�#H2 +QKT�MB2b
BM i?2 rQ`H/ iQ/�vĘ ?�p2 +QKKQ/B}2/ /�i� �M/ i�F2M Qp2` i?2B` `2bT2+iBp2
b2+iQ`bǴX "mi r?2`2 i?2 ?2�/HBM2 `272`b iQ ǳrQ`H/Ƕb KQbi p�Hm�#H2 +QKKQ/BivǴ-
i?2 �`iB+H2 `272`b iQ ǳi?2 rQ`H/Ƕb KQbi p�Hm�#H2 `2bQm`+2ǴX h?Bb Bb �M BKTQ`i�Mi
/BbiBM+iBQM- �b � +QKKQ/Biv �M/ � `2bQm`+2 �`2 MQi i?2 b�K2 i?BM; �i �HHX
6Q` J�`t- � +QKKQ/Biv Bb /BbiBM;mBb?2/ 7`QK Qi?2` T`Q/m+ib Q7 H�#Qm` #v ?�pBM;
#Qi? � mb2 p�Hm2 �M/ �M 2t+?�M;2 p�Hm2X �HH T`Q/m+ib Q7 H�#Qm` i`�Mb7Q`K `�r
K�i2`B�Hb �M/ �`2 mb27mH iQ i?Qb2 r?Q +QMbmK2 i?2Kc i?2v ?�p2 � mb2 p�Hm2X
q?2M A +QQF � K2�H- A i`�Mb7Q`K `�r K�i2`B�Hb BMiQ bQK2i?BM; i?�i ?�b mb2
p�Hm2 7Q` K2 r?2M A 2�i BiX "mi i?Bb K2�H ?�b MQ 2t+?�M;2 p�Hm2 #2+�mb2 A /B/
MQi +QQF Bi BM Q`/2` iQ b2HH Bic Bi Bb MQi � +QKKQ/BivX h?Bb Bb QM2 �`2� r?2`2
#Qm`;2QBb 2+QMQKB+b Q#b+m`2b �M/ KvbiB}2b � +QM+2TiX �M 2t+?�M;2 p�Hm2 +�M
#2 �bbB;M2/ ?vTQi?2iB+�HHv iQ i?2 K2�H A +QQF2/- #mi #2+�mb2 A /B/ MQi T`Q/m+2
Bi 7Q` 2t+?�M;2 �M/ /Q MQi 2t+?�M;2 Bi- i?�i 2t+?�M;2 p�Hm2 Bb `2�HHv � }+iBQMX
6Q` � +QKKQ/Biv iQ ?�p2 �M 2t+?�M;2 p�Hm2- Bi Kmbi #2 T`Q/m+2/ 7Q` 2t+?�M;2
Ub�H2VX S`Q/m+iBQM `2[mB`2b @ �b A b�B/ �#Qp2 @ i?2 +QK#BM�iBQM Q7 H�#Qm` TQr2`
�M/ `�r K�i2`B�H UKv +QQFBM; �M/ `�r 7QQ/ BM i?2 2t�KTH2 �#Qp2VX lM/2`
+QM/BiBQMb Q7 T`Bp�i2 T`QT2`iv- i?Qb2 r?Q /Q i?2 rQ`F /Q MQi QrM Q` +QMi`QH i?2
K2�Mb Q7 T`Q/m+iBQM 7Q` H�`;2 b+�H2 +QKKQ/Biv T`Q/m+iBQMX AM/BpB/m�HHv- A +�M
Tm`+?�b2 bQK2 +QKKQ/BiB2b U7QQ/V �M/ A +�M T`2T�`2 i?2K UH�#Qm`V- #mi A +�MǶi
+QKT2i2 2+QMQKB+�HHv rBi?- b�v- �`�K�`F- #2+�mb2 A /Q MQi QrM �M/ +QMi`QH
i?2 K2�Mb Q7 T`Q/m+iBQM �i � bm{+B2Mi b+�H2X A7 A /B/- A rQmH/ MQ HQM;2` #2 �
rQ`F2`- #mi � +�TBi�HBbiX
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h?2 b2T�`�iBQM Q7 rQ`F2` 7`QK i?2 K2�Mb Q7 T`Q/m+iBQM K2�Mb i?�i i?2 rQ`F2`
?�b MQ +?QB+2 #mi iQ b2HH ?2` H�#Qm` QM i?2 H�#Qm` K�`F2i iQ i?2 T2`bQM r?Q
/Q2b QrM �M/ +QMi`QH i?2 K2�Mb Q7 T`Q/m+iBQM- i?2 +�TBi�HBbiX PMHv #v #`BM;BM;
iQ;2i?2` H�#Qm` �M/ K2�Mb Q7 T`Q/m+iBQM +�M � +�TBi�HBbi b2i +QKKQ/Biv T`Q@
/m+iBQM BM KQiBQMX �++Q`/BM; iQ i?2 H�#Qm` i?2Q`v Q7 p�Hm2- QMHv H�#Qm` TQr2`
+�M �// iQ i?2 2t+?�M;2 p�Hm2 Q7 � +QKKQ/BivX G�#Qm` TQr2` Bb i`�Mb72``2/
T`BK�`BHv i?`Qm;? i?2 BKK2/B�i2 H�#Qm` Q7 i?2 rQ`F2` Tmi iQ rQ`F QM K2�Mb
Q7 T`Q/m+iBQM- #mi Bi Bb �HbQ i`�Mb72``2/ U�i � HQr2` `�i2V 7`QK i?2 T�bi H�#Qm`
biQ`2/ mT BM i?2 K2�Mb Q7 T`Q/m+iBQM i?2Kb2Hp2bX
AM i2`Kb Q7 /�i�- i?2 K2�Mb Q7 T`Q/m+iBQM �`2, +QKTmi2` ?�`/r�`2- M2irQ`F
BM7`�bi`m+im`2 U#Qi? T`Bp�i2 �M/ bi�i2@QrM2/V- bQ7ir�`2 Ur?B+? ?�b i?2 p�Hm2
Q7 i?2 H�#Qm` Q7 i?2 bQ7ir�`2 /2p2HQT2`b r?Q T`Q/m+2/ BiVX A rQmH/ �`;m2 i?�i
i?Bb Bb r?�i J�`t +�HHb }t2/ +�TBi�H- Q` BM7`�bi`m+im`2- HBF2 � r�`2?Qmb2 Q`
� 7�+iQ`v @ bQK2i?BM; i?�i bmTTQ`ib T`Q/m+iBQM- �M/ i`�Mb72`b bQK2 p�Hm2 iQ
i?2 +QKKQ/Biv- #mi Bb MQi Bib2H7 i`�Mb7Q`K2/X q?�i Bb i`�Mb7Q`K2/- r?�i Bb i?2
�+im�H `�r K�i2`B�Hb im`M2/ BMiQ � +QKKQ/Biv- Bb T`2@2tBbiBM; /�i�X 6Q` 2t�KTH2-
i?2 +m``2Mi bi�i2 Q7 6�+2#QQFǶb bQ+B�H ;`�T? +�M #2 i?Qm;?i Q7 �b bQ Km+? `�r
K�i2`B�H- HBF2 rQQH iQ #2 bTmM BMiQ v�`M- Q` rQQ/ iQ #2 im`M2/ BMiQ ?Qmb2bX AM
6�+2#QQFǶb +�b2- i?2 KQK2Mi Q7 ǳT`BKBiBp2 �++mKmH�iBQMǴ- i?2 BMBiB�H +�Tim`2 Q7
+�TBi�H r?B+? �HHQr2/ J�`F wm+F2`#2`; iQ #2;BM i?2 +v+H2 Q7 +�TBi�HBbi im`MQp2`-
r�b T`2+Bb2Hv i?2 +`2�iBQM Q7 �M BMBiB�H /�i� b2i mbBM; /�i� ?2 ;�i?2`2/ r?BH2
�i >�`p�`/ lMBp2`bBiv Uǳq2 ?�/ #QQFb +�HH2/ 6�+2 "QQFb- r?B+? BM+Hm/2/ i?2
M�K2b �M/ TB+im`2b Q7 2p2`vQM2 r?Q HBp2/ BM i?2 bim/2Mi /Q`KbǴVX
aQ Km+? 7Q` `�r K�i2`B�Hb �M/ i?2 K2�Mb Q7 T`Q/m+iBQMX AM Q`/2` iQ #`BM;
H�#Qm` TQr2` iQ #2�` QM i?Bb `�r K�i2`B�H- � +�TBi�HBbi rQmH/ Q`/BM�`BHv }M/
H�#Qm` 7Q` b�H2 QM i?2 QT2M K�`F2i- M2;QiB�i2 �M UBHHmbQ`vV 7`22 +QMi`�+i 7Q` �
T�`iB+mH�` r�;2- �M/ Tmi H�#Qm` iQ rQ`FX qBi? i?2 +QKT�MB2b BM [m2biBQM BM
i?2 *"* �`iB+H2 @ �TTH2- �K�xQM- 6�+2#QQF- JB+`QbQ7i- �M/ :QQ;H2 U�HT?�#2iV
@ i?2 i`B+F ?�b #22M iQ }M/ bQm`+2b Q7 7`22 H�#Qm` TQr2`X �HH i?�i Bb `2[mB`2/
Bb i?2 K�`F2iBM; Q7 bHB+F mb2`@2tT2`B2M+2 �M/ i?2 i2KTi�iBQM Q7 T22`@b?�`BM;
U7Q` bQ+B�H M2irQ`FbV �M/ +QMp2MB2M+2 U7Q` biQ`2b HBF2 �K�xQM2V 7Q` T2QTH2 iQ
bi�`i rQ`FBM; QM i?2 `�r K�i2`B�H Q7 /�i� �H`2�/v biQ`2/ rBi?BM i?2b2 bvbi2KbX
1p2`v i`�Mb�+iBQM- 2p2`v +HB+F- rBi?BM 6�+2#QQF Q` �K�xQM Bb � TB2+2 Q7 KB+`Q@
H�#Qm`- � pB`im�H �bb2K#Hv@HBM2 Q7 /BbT�`�i2- b2T�`�i2/ BM/BpB/m�HbX LQi QMHv Bb
i?2 rQ`F /QM2 7Q` 7`22- #mi #2+�mb2 i?2`2 +�M #2 MQ +QK#BM�iBQM Q7 rQ`F2`b BM
i?Bb bBim�iBQM- �HH Q7 i?2 +Qbib 7Q` i?2 K�BMi2M�M+2 Q7 i?Bb rQ`F7Q`+2 �`2 #Q`M2
#v bQ+B2iv- MQi #v i?2 +�TBi�HBbiX
h?2 *"* �`iB+H2 Bb +Qv �#Qmi r?�i 2t�+iHv Bb #2BM; bQH/X h?2v +H�BK Bi Bb
ǳ�++2bbǴ- #mi �++2bb iQ � +QKKQ/Biv Bb MQi i?2 +QKKQ/Biv Bib2H7X GBF2 �HH +QK@
KQ/BiB2b- /�i� ?�b � bQ+B�HHv /2i2`KBM2/ 2t+?�M;2 p�Hm2 #�b2/ QM i?2 �p2`�;2-
�;;`2;�i2- �M/ bQ+B�HHv /2i2`KBM2/ p�Hm2 Q7 i?2 H�#Qm` TQr2`X J�`t �`;m2/ i?�i
i?2 ?2�`i Q7 +�TBi�HBbi �++mKmH�iBQM r�b i?2 +QM+2Ti Q7 bm`THmb p�Hm2X � rQ`F2`
Bb MQi T�B/ 7Q` i?2 �KQmMi Q7 rQ`F i?2v /Qc QM i?2 +QMi`�`v- i?2v �`2 T�B/ 7Q`
i?2 �KQmMi Bi +Qbib i?2K iQ `2T`Q/m+2 i?2Kb2Hp2b- iQ #2 �#H2 iQ rQ`F �;�BM

k



i?2 7QHHQrBM; /�v U�M/- BM i?2 2M/- iQ ?�p2 +?BH/`2M r?Q +�M �HbQ #2+QK2 rQ`F@
2`bVX h?2 +QMi`�+i bi`m+F #2ir22M +�TBi�HBbi �M/ rQ`F2` Bb 7Q` i?Bb Km+? Ui?2
r�;2V- #mi � rQ`F2` +�M i`�Mb72` KQ`2 p�Hm2 iQ � +QKKQ/Biv BM � ;Bp2M rQ`FBM;
/�v i?�M i?2B` r�;2c i?2 `2bi Q7 i?2 H�#Qm` Bb i`�Mb72``2/ iQ i?2 +QKKQ/Biv 7Q`
MQi?BM;X q2 �`2 �HH @ �b rQ`F2`b @ mMT�B/ 7Q` � TQ`iBQM Q7 Qm` rQ`FBM; /�vX
h?2 BMi2`2biBM; i?BM; �#Qmi +`Qr/bQm`+2/ /�i� �b � +QKKQ/Biv Bb i?�i MQM2
Q7 i?2 +Qbib Q7 `2T`Q/m+BM; i?2 H�#Qm` 7Q`+2 �`2 #Q`M2 #v i?2 +�TBi�HBbic i?2v
T�v MQ r�;2b iQ �MvQM2 /QBM; i?2 rQ`F Q7 i`�Mb7Q`KBM; i?2 /�i� b2i r?B+? i?2
+�TBi�HBbib b2HH �b � +QKKQ/BivX �HH Q7 i?2 +Qbib �`2 #Q`M2 #v bQ+B2iv UǳT`Bp�iBx2
T`Q}i- M�iBQM�HBx2 `BbFǴVX h?Bb K2�Mb i?�i i?2 `�i2 Q7 bm`THmb p�Hm2 Bb RyyWc �HH
Q7 i?2 2t+?�M;2 p�Hm2 Q7 i?2 /�i� bQH/ #v i?2b2 +QKT�MB2b Bb Tm`2 T`Q}i UKBMmb
r?�i2p2` KBMmb+mH2 +Qbib �`2 �bbQ+B�i2/ rBi? BM7`�bi`m+im`2VX
Ai Bb BM i?Bb `2bT2+i i?�i /�i� Bb mMHBF2 QBHX PBH Bb � M�im`�H `2bQm`+2- � `�r
K�i2`B�H- �M/ i?2 H�#Qm` i?�i ;Q2b BMiQ Bi 7Q` 2ti`�+iBQM �M/ i`�Mb7Q`K�iBQM
Bb ?�M/H2/ #v i`�/BiBQM�H BM/mbi`B�H rQ`F2`b r?Q ?�p2 +QMi`�+i2/ 7Q` � r�;2X
h?2`2 Bb � HBKBi iQ i?2 �KQmMi Q7 bm`THmb p�Hm2 i?�i +�M #2 2ti`�+i2/ 7`QK i?2
QBH BM/mbi`vX .�i�@�b@+QKKQ/Biv i?2Q`2iB+�HHv ?�b MQ HBKBi QM i?2 �KQmMi Q7
bm`THmb p�Hm2 #2+�mb2 H�#Qm` +Qbib UiQ i?2 +�TBi�HBbiV �`2 MBHX
h?Bb Bb � /Bz2`2Mi T`Q#H2K @ BM 7�+i i?2 +QKTH2i2 QTTQbBi2 T`Q#H2K @ r2 7�+2 rBi?
�miQK�iBQM U2X;X `Q#Qib i�FBM; DQ#bVX PM2 Q7 i?2 bi�M/�`/ T`�+iB+2b r?2M 7�+2/
rBi? i?2 `2[mB`2K2Mi iQ `2/m+2 H�#Qm` +QbibfBM+`2�b2 T`Q/m+iBpBiv Bb 7Q` i?2
+�TBi�HBbi iQ `2TH�+2 ?mK�M H�#Qm` rBi? K�+?BM2bX "mi K�+?BM2b +�MMQi �M/ /Q
MQi T`Q/m+2 bm`THmb p�Hm2 @ QMHv HBpBM; H�#Qm` +�M /Q i?�iX aQ �miQK�iBQM +�``B2b
rBi?BM Bib2H7 i?2 b22/b Q7 i?2 +QHH�Tb2 Q7 +�TBi�HBbi T`Q}i�#BHBivX *`Qr/bQm`+2/
/�i� rQ`F- QM i?2 Qi?2` ?�M/- +�M i?2Q`2iB+�HHv BM+`2�b2 i?2 �KQmMi Q7 ?mK�M
H�#Qm` iQ i?2 HBKBib Q7 i?2 ;HQ#�H TQTmH�iBQM rBi?Qmi 2p2` ?�pBM; iQ T�v 7Q` BiX
h?Bb- 7`QK Kv T2`bT2+iBp2- Bb r?�i Bi K2�Mb 7Q` /�i� iQ #2 � +QKKQ/BivX

j



h?2 GB#`�`v, S2/�;Q;v pbX J�i?2iB+b

kyRd@y3@jR

AM Kv `2pB2r Q7 C�+[m2b _�M+Bĕ`2Ƕb h?2 A;MQ`�Mi a+?QQHK�bi2`- A �bF2/ i?2
7QHHQrBM; [m2biBQM,

q?�i B7 i?2 HB#`�`v `2+Q;MBx2/ �M/ iQQF QrM2`b?BT Q7 Bib 2ivKQHQ;B+�H
?BbiQ`v �b � TH�+2 Q7 #QQFb\ q?�i B7 Bi #2;�M iQ i�F2 b2`BQmbHv �
KBbbBQM MQi Q7 ǵ�++2bb iQ BM7Q`K�iBQMǶ Q` ǵ�++2bb iQ K�i2`B�HǶ- #mi Q7
ǵ2K�M+BT�iBQMǶX q?�7 B7 BMbi2�/ Q7 BM7Q`K�iBQM HBi2`�+v- r2 i?Qm;?
�#Qmi BMi2HH2+im�H 2K�M+BT�iBQM\

AǶp2 #22M i?BMFBM; KQ`2 �#Qmi i?2b2 [m2biBQMb- �M/ �#Qmi _�M+Bĕ`2Ƕb +QM+2Ti
Q7 `�/B+�H 2[m�HBiv- �M/ Bi b22Kb iQ K2 i?�i i?2b2 B/2�b +QmH/ ?�p2 � b2`BQmb
BKT�+i QM +QKBM; mT rBi? � KBbbBQM 7Q` HB#`�`B2b i?�i /Q2b MQi K2`2Hv b22 i?2K
�b bmTTQ`iBp2 Q7 M2QHB#2`�H ;Q�Hb �M/ `2[mB`2K2Mib U#Qi? BM i2`Kb Q7 mMBp2`bBiB2b
�M/ KmMB+BT�HBiB2bVX *m``2MiHv- /2bTBi2 i?2 #2bi BMi2MiBQMb Q7 HB#`�`v rQ`F2`b-
HB#`�`B2b �`2 �/`B7i BM � +m``2Mi Q7 +QKT2iBM; BMi2`2bib- �b +�TBi�HBbK �ii2KTib
#Qi? iQ `2+Qp2` 7`QK i?2 T`2pBQmb 2+QMQKB+ +`BbBb- T`2T�`2 7Q` i?2 M2ti QM2- �M/
/2�H rBi? i?2 2p2`@rQ`b2MBM; 2z2+ib Q7 +HBK�i2 +?�M;2X
h?Bb `QmM/ Q7 i?BMFBM; �#Qmi i?Bb r�b bT�`F2/ Qz #v � 72r `2+2Mi K22iBM;b
rBi? Q` �#Qmi Qm` h2�+?BM; � G2�`MBM; *QKKBii22X �b mbm�H- i?2 +QM+2Tib
Q7 ǳH2�`MBM; bivH2bǴ �M/ ǳbQHB/ T2/�;Q;B+�H T`BM+BTH2bǴ +�K2 mT- #mi rBi?Qmi
� HQi Q7 +`BiB+�H BMi2``Q;�iBQM Q7 i?2b2 B/2�bX �M/ Bi Q++m``2/ iQ K2 i?�i i?2
p2`v #�bBb Q7 ǳT2/�;Q;vǴ pBQH�i2b _�M+Bĕ`2Ƕb T`BM+BTH2 Q7 2[m�HBiv U�b ?2 ?BKb2H7
MQi2b BM i?2 #QQFVX h?2 rQ`/ ǳT2/�;Q;vǴ +QK2b 7`QK i?2 :`22F ������ U+?BH/V
Y ��� UA H2�/VX "v /2}MBiBQM- i?2M- T2/�;Q;v b2ib mT �M BM2[m�HBiv #2ir22M i?2
+?BH/ @ T`2bmK2/ B;MQ`�Mi @ �M/ i?2 QM2 r?Q H2�/b- i?2 i2�+?2`X h?Bb BKTHB+Biv
BM2[m�HBiv �HbQ im`Mb mT BM M�``�iBp2b Q7 HB#`�`v H2�/2`b?BT r?B+? i2M/b iQ B;MQ`2
i?�i iQ ?�p2 H2�/2`b- QM2 Kmbi �HbQ ?�p2 7QHHQr2`bc i?Bb Bb B;MQ`2/ BM Q`/2` iQ
�pQB/ /B{+mHi [m2biBQMb Q7 i?2 TH�+2 Q7 ǳ+QHH2;B�HBivǴ �M/ ?B2`�`+?v BM � bvbi2K
r?B+? T`BpBH2;2b H2�/2`bX AM �Mv 2p2Mi- ǳbQHB/ T2/�;Q;B+�H 7QmM/�iBQMbǴ Kmbi #2
#�b2/ QM �M BM2[m�HBiv- MQi QMHv Q7 FMQrH2/;2- #mi Q7 �#BHBiv iQ i2�+?fH2�`M UQ`
2Hb2 i?2 +?BH/ +QmH/ bBKTHv i2�+? i?2Kb2Hp2bVX
h?Bb 7mM/�K2Mi�H BM2[m�HBiv Bb- Q#pBQmbHv- i?2 #�bBb Q7 KQ/2`M mMBp2`bBiB2b UBi
b22Kb iQ ?�p2 #22M H2bb T`QKBM2Mi BM QH/2` 1m`QT2�M mMBp2`bBiB2b r?2`2 bim/2Mib
r2`2 BM/22/ 2tT2+i2/ iQ ǳi2�+? i?2Kb2Hp2bǴVX PM2 +QmH/ �`;m2 i?�i i?Bb +QM@
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7Q`Kb rBi? i?2 ?B2`�`+?B+�H `2[mB`2K2Mib Q7 H�i2 +�TBi�HBbK- Dmbi �b i?2 b+?QQH
iBK2i�#H2 �M/ /2bFb@BM@`Qrb BMm`2/ b+?QQH+?BH/`2M iQ i?2 2tB;2M+B2b Q7 7�+iQ`v
/Bb+BTHBM2 BM i?2 RNi? �M/ kyi? +2Mim`B2bX h?2 �+�/2KB+ HB#`�`v- BM � KBbi�F2M
UBM Kv QTBMBQMV #B/ iQ #2 i�F2M b2`BQmbHv #v i?2 �+�/2Kv- �ii2KTib iQ TH�v
i?2 T2/;�;Q;B+�H ;�K2 #v i?2 �+�/2KvǶb `mH2bX q2 ?�p2 ǳh2�+?BM; � G2�`M@
BM; *QKKBii22bǴ- r2 i2�+? +H�bb2b- r2 ?�p2 HB#`�`B�Mb r?Q +QMbB/2` i?2Kb2Hp2b
i2�+?2`bfT2/�;Q;m2bX "mi @ ;QBM; #�+F iQ Kv Q`B;BM�H [m2biBQM @ r?�i B7- `�i?2`
i?�M +QM7Q`KBM; iQ i?2 i2�+?2`fbim/2Mi BM2[m�HBiv i?�i 7Q`Kb i?2 #�bBb Q7 i?2
�+�/2Kv- �+�/2KB+ HB#`�`B2b r2Mi i?2 QTTQbBi2 `Qmi2- iQ #2+QK2 TH�+2b r?2`2
i?Bb BM2[m�HBiv /Q2b MQi ?QH/- � TH�+2 @ T2`?�Tb i?2 QMHv TH�+2 BM i?2 mMBp2`bBiv @
r?2`2 H2�`MBM; ?�TT2Mb BM i?2 �#b2M+2 Q7 � i2�+?2`- r?2`2 bim/2Mib �`2 T`2+Bb2Hv
2tT2+i2/ iQ i2�+? i?2Kb2Hp2bX
U6mHH /Bb+HQbm`2, i?Bb r�b Kv 2tT2`B2M+2 Q7 mM/2`;`�/m�i2 mMBp2`bBiv @ A H2�`M2/
i?2 KQbi 7`QK mMbvbi2K�iB+ `2�/BM; i?`Qm;? i?2 HB#`�`vc +2`i�BMHv Km+? KQ`2
i?�M A H2�`M2/ 7`QK �Mv Q7 Kv +H�bb2bVX
q?B+? #`BM;b K2 iQ ǳK�i?2iB+bǴ- � rQ`/ +QBM2/ #v CQ?M �KQb *QK2MBmb BM Re3y
iQ /2b+`B#2 i?2 b+B2M+2 Q7 H2�`MBM; UBM +QMi`�bi iQ ǳ/B/�+iB+bǴ- i?2 b+B2M+2 Q7 i2�+?@
BM;VX q?�i rQmH/ �M �+�/2KB+ HB#`�`v HQQF HBF2 i?�i T`BpBH2;2/ K�i?2iB+b Qp2`
/B/�+iB+bfT2/�;Q;v\ q?�i B7 BMbi2�/ Q7 i2�+?BM; iQQHbfi2+?MQHQ;B2bfBM7Q`K�iBQM
HBi2`�+v- r2 7Q+mb2/ BMbi2�/ QM b?QrBM; @ ?QT27mHHv #v 2t�KTH2 @ i?�i H2�`MBM;
+�M �M/ Kmbi i�F2 TH�+2 BM i?2 �#b2M+2 Q7 � i2�+?2`X UǳJmbiǴ B7 r2 r�Mi iQ
/BbT2Mb2 rBi? i?2 BMbB/BQmb +Q`M2`biQM2 Q7 BM2[m�HBiv T2`T2im�i2/ #v i?2 mMBp2`@
bBiB2bVX LQi QMHv- BM Kv QTBMBQM- rQmH/ T`QpB/BM; � bT�+2 7Q` b2H7@H2�`MBM;fb2H7@
i2�+?BM; Uǳ�miQ@/B/�+iB+BbKǴV T`QpB/2 � }iiBM; +QKTH2K2Mi iQ i`�/BiBQM�H +H�bb@
`QQK i2�+?BM; H2�/BM; iQ #2ii2` 2/m+�iBQM UǳH2�/BM; QmiǴV Qp2`�HH - #mi Bi rQmH/
�HbQ ?2HT /BbT2Mb2 rBi? i?2 BKT2`�iBp2 Q7 ǳT�bbBM; +H�bb2bǴ r?B+?- mM/2` +�T@
Bi�HBbK Bb bm#bmK2/ mM/2` i?2 +�i2;Q`v Q7 2t+?�M;2 p�Hm2 U�M/ BM � 6`2m/B�M
b2Mb2 Bb bm#bmK2/ mM/2` i?2 +�i2;Q`v Q7 TH2�bBM; i?2 i2�+?2`VX Ai KB;?i �HbQ
7Qbi2` KQ`2 ~2tB#H2- +`BiB+�H i?BMFBM;- �b bim/2Mib #2+QK2 HB#2`�i2/ 7`QK i?2
+QMbi`�BMib Q7 i?2B` /Bb+BTHBM2bX
6`QK i?2 HB#`�`B2b T2`bT2+iBp2- A i?BMF �/QTiBM; ǳK�i?2iB+bǴ �b Qm` KBbbBQM
rQmH/ ?2HT iQ bQHB/B7v Qm` TQHB+B2bX aim/2Mi bT�+2- +QHH2+iBQM /2p2HQTK2Mi- Ah
b2`pB+2b @ �HH Q7 r?B+?- BM Kv QTBMBQM- bmz2` 7`QK � H�+F Q7 7Q+mb- H�+F Q7 /B`2+iBQM-
�M/ H�+F Q7 +QKKQM pBbBQM- rQmH/- A i?BMF- #2 #`Qm;?i BMiQ ?B;?@`2HB27 B7 r2
r2`2 iQ `2+QM+2Bp2 Qm` KBbbBQM �b bmTTQ`iBM; i?2 b2H7@H2�`MBM; Q7 bim/2Mib �M/
Q7 b?QrBM; #v 2t�KTH2 ?Qr bm+? b2H7@H2�`MBM; rQ`FbX
6`QK � /B�H2+iB+�H T2`bT2+iBp2- i?2 T2/�;Q;B+�H BM2[m�HBiB2b Q7 i?2 mMBp2`bBiv �`2
� i?2bBb `B72 rBi? +QMi`�/B+iBQMbX h?2 +m``2Mi KQ/2H Q7 i?2 �+�/2KB+ HB#`�`v �i@
i2KTib iQ +QM7Q`K iQ i?�i i?2bBb- H2�/BM; iQ i?2 7�B`Hv /B`2 TQbBiBQM r2 +m``2MiHv
}M/ Qm`b2Hp2b BM UrBi? `2bT2+i iQ `2H�iBQMb?BTb rBi? 7�+mHiv �M/ bim/2Mib- p2M@
/Q` 2tTHQBi�iBQM- i2+?MQHQ;B+�H /QH/`mKb- H�+F Q7 /Bp2`bBiv- �M/ `2T`Q/m+iBQM Q7
QTT`2bbBp2 bQ+BQ@2+QMQKB+ bi`m+im`2bVX _�i?2` i?�M #2BM; T�`i Q7 i?2 T`Q#H2K-
/B�H2+iB+b bm;;2bib i?�i #v #2+QKBM; i?2 �MiBi?2bBb iQ i?2 /QKBM�Mi T2/�;Q;B+�H
KQ/2H- i?2 mMBp2`bBiv Bib2H7 rQmH/ #2M2}i- #v #2+QKBM; � bvMi?2iB+ mMBiv Q7 i?2

k



irQ QTTQbBi2b- bQK2i?BM; `B+?2` �M/ KQ`2 r2HH@`QmM/2/ i?�M Bi +m``2MiHv BbX
A ?�p2MǶi bTQF2M �#Qmi i?2 Tm#HB+ HB#`�`v ?2`2- �b BM � r�v Bi Bb BM � #2ii2`
T2/�;Q;B+�HfK�i?2iB+ TQbBiBQM T`2+Bb2Hv #2+�mb2 Bi Bb MQi 2K#2//2/ BM �M BMbiB@
imiBQM r?B+? b22b Bib2H7 �b i?2 bi�M/�`/ #2�`2` 7Q` 2/m+�iBQMX h?2 +QMbi`�BMib Q7
M2QHB#2`�H KmMB+BT�H `2[mB`2K2Mib rBHH �Hr�vb /27Q`K i?2 KBbbBQM Q7 i?2 Tm#HB+
HB#`�`v- #mi A i?BMF i?Bb Bb QM2 �`2� BM r?B+? i?2 Tm#HB+ +QMiBMm2b U7Q` MQrV iQ
`2+Q;MBx2 i?2 TQbbB#BHBiv �M/ /2bB`�#BHBiv Q7 b2H7@2/m+�iBQMX
AǶK BMi`B;m2/ #v i?2 TQbbB#BHBiB2b i?�i _�M+Bĕ`2Ƕb T`BM+BTH2 Q7 2[m�HBiv ?QH/b 7Q` �HH
FBM/b Q7 bQ+B�H bi`m+im`2b �M/ bBim�iBQMb- #mi i?Bb B/2� @ Q7 i?2 ǳK�i?2iB+ HB#`�`vǴ
@ b22Kb HBF2 bQK2i?BM; rQ`i? Tm`bmBM;X � +QKKBiK2Mi iQ � `�/B+�H 2[m�HBiv
rQmH/ �HbQ +QKKBi mb- �b A bm;;2bi2/ �#Qp2- iQ � KBbbBQM Q7 2K�M+BT�iBQM- #Qi?
K�i2`B�H �M/ BMi2HH2+im�HX am+? � KBbbBQM Bb bQK2i?BM; A i?BMF i?2 HB#`�`v rQ`H/
/2bT�`�i2Hv M22/bX

j



hQr�`/b � J�`tBbi >BbiQ`v Q7 i?2 "QQF

kyRd@yN@Re

AM ǳ"QQFb �M/ i?2 L�iBQMǴ- ?2` +?�Ti2` BM i?2 *�K#`B/;2 *QKT�MBQM iQ i?2
>BbiQ`v Q7 i?2 "QQF UkyR8V- h`Bb? GQm;?`�M r`Bi2b i?�i =i?2 7�+i `2K�BMb, i?2`2
Bb MQ `�/B+�H ?BbiQ`v Q7 i?2 #QQF- MQ =+QKT`2?2MbBp2Hv H27iBbi Q` `2pQHmiBQM�`v Q`
/2+QHQMBxBM; i`�/BiBQM iQ =bT2�F Q7X h?2`2 Bb MQ [m22` ?BbiQ`v Q7 i?2 #QQFc i?2`2
Bb MQ J�`tBbi =?BbiQ`v Q7 i?2 #QQFc �M/ /2bTBi2 � K�bbBp2 ;HQ#�H /BzmbBQM Q7 i?2
=}2H/- i?2`2 Bb p2`v HBiiH2 UBM 1M;HBb?V i?�i r2 KB;?i i`mHv +�HH � =TQbi+QHQMB�H
?BbiQ`v Q7 i?2 #QQFX UTX 8yV
GQm;?`�MǶb /B�;MQbBb Q7 i?2 +�mb2 Q7 i?Bb /Bb+BTHBM�`v ;�T HB2b BM ǳ?Qr i?2 }2H/
?�b ?BbiQ`B+�HHv K2/B�i2/ i?2 mMBp2`b�H �M/ i?2 T�`iB+mH�`ǴX h?2 `2H�iBQM Q7 i?2
mMBp2`b�H iQ i?2 T�`iB+mH�` #`BM;b iQ KBM/ i?2 T�`iB+mH�` BMbB;?ib 2M�#H2/ #v
/B�H2+iB+�H i?Qm;?iX 6Q` >2;2H- i?2 lMBp2`b�H �M/ i?2 S�`iB+mH�` r2`2 KQK2Mib
BM � /B�H2+iB+�H T`Q+2bb- +QMM2+i2/ rBi? �M/ BMi2`T2Mi`�iBM; 2b+? Qi?2`- `�i?2`
i?�M QTTQb2/ iQ QM2 �MQi?2`- �b i?2v �`2 BM 7Q`K�H HQ;B+ Ur?�i 1M;2Hb `272`b iQ
�b ǳK2i�T?vbB+bǴVX .B�H2+iB+�H i?Qm;?i- Bi rQmH/ b22K- ?�b Km+? iQ +QMi`B#mi2
iQ i?2 ?BbiQ`v Q7 i?2 #QQF- B7 QMHv BM i?2 �`2� Q7 `2H�iBM; �M/ +QMi2tim�HBtBM;
i?2 KQK2Mib Q7 i?2 mMBp2`b�H �M/ i?2 T�`iB+mH�`X
"mi i?�iǶb MQi �HHX h?2 K�i2`B�H 2KT?�bBb Q7 #QQF ?BbiQ`v `2[mB`2b � K�i2`B�HBbi
/B�H2+iB+- i?2 /B�H2+iB+ BM/22/ Q7 r?B+? J�`t r`Qi2, =Jv /B�H2+iB+�H K2i?Q/ Bb-
BM Bib 7QmM/�iBQM- MQi QMHv /Bz2`2Mi 7`QK =i?2 >2;2HB�M- #mi 2t�+iHv QTTQbBi2
iQ BiĘ qBi? ?BK Bi Bb bi�M/BM; QM =Bib ?2�/X Ai Kmbi #2 BMp2`i2/- BM Q`/2` iQ
/Bb+Qp2` i?2 `�iBQM�H F2`M2H =rBi?BM i?2 KvbiB+�H b?2HHXUSQbi7�+2 iQ i?2 a2+QM/
1/BiBQM Q7 *�TBi�H- =oQHmK2 R- R3djVX
h?2 �TTHB+�iBQM Q7 J�`tBbi i?2Q`v iQ i?2 ?BbiQ`v Q7 i?2 #QQF BM bQK2 r�vb b22Kb
HBF2 � M�im`�H /2p2HQTK2MiX h?2 BMbBbi2M+2 QM K�i2`B�HBbi- i?2 KmHiB/Bb+BTHBM�`Biv
Q7 J�`tBbi i?Qm;?i- �M/ i?2 +QKKBiK2Mi iQ bQ+B�H +?�M;2 �M/ bQ+B�H DmbiB+2-
rQmH/ K�F2 Bi � M�im`�H }i 7Q` i?2 ?BbiQ`v Q7 i?2 #QQF- r?B+? GQm;?`�M /2b+`B#2b
�b

� T2`72+i HQ+�iBQM 7`QK r?B+? iQ H�mM+?Ę � i`Qm#H2@K�FBM; T`QD2+i
#2+�mb2 BiǶb K�i2`B�HBbi- /2i�BH@Q`B2Mi2/- �M/ ?BbiQ`B+�HX UTX 8yVX

h?Bb Bb- Q7 +Qm`b2- �M �Ti /2b+`BTiBQM Q7 i?�i Qi?2` ǳi`Qm#H2@K�FBM; T`QD2+iǴ-
J�`tǶb *�TBi�H- �M/ QM2 +QmH/ /Q rQ`b2 i?�M bi�`i r?2`2 ?2 /Q2b- rBi? i?2 +QK@

R



KQ/Biv- `2+Q;MBxBM; i?�i i?2 BMi2HH2+im�H ǳr2�Hi? Q7 bQ+B2iB2b BM r?B+? i?2 +�TB@
i�HBbi KQ/2 Q7 T`Q/m+iBQM T`2p�BHb �TT2�`b �b �M BKK2Mb2 +QHH2+iBQM Q7Ƕ #QQFb-
2p2M B7 r2 ?�p2 KQp2/ #2vQM/ i?2 T`BMi2/ +Q/2t �b i?2 7Q`K Q7 i?2 #QQFX h?2
#QQF �b +QKKQ/Biv ?�b- Q7 +Qm`b2- #22M HQQF2/ �i K�Mv iBK2b- #mi �b rBi?
i?2 +QKKQ/Biv iQmi +Qm`i Bi b22Kb �b B7 i?2 +QMi`�/B+iBQMb rBi?BM Bi ?�p2 #22M
Qp2`HQQF2/X h?2 #QQF Bb #Qi? � K�i2`B�H Q#D2+i �M/ � +mHim`�H- BMi2HH2+im�H �`i2@
7�+i- �M/ MQ �KQmMi Q7 /BbiBM;mBb?BM; #2ir22M i?2Ǵ#QQFǴ �M/ i?2 ǳi2tiǴ +�M /Q
DmbiB+2 iQ i?2 BMi2`T2M2i`�iBQM Q7 i?Bb +QMi`�/B+iBQMX
6`QK i?2 #QQF �b +QKKQ/Biv- i?2M r2 ?�p2 ivTB+�HHv #22M H2/ /QrM irQ b2T@
�`�i2 T�i?bX PM i?2 QM2 ?�M/ i?2`2 Bb i?2 2+QMQKB+b Q7 #QQF T`Q/m+iBQM �M/
+B`+mH�iBQM- 7Q+mbBM; QM i?2 K�i2`B�H +QM/BiBQMb Q7 i?2 HBp2b Q7 #QQFb- �b 2t2K@
THB}2/ #v .�`MiQMǶb +QKKKmMB+�iBQM +B`+mBi- r?B+? TH�+2b i?2 +mHim`�H �bT2+ib
Q7 T`BMi +mHim`2 @ r?�i J�`tBbib +�HH i?2 bmT2`bi`m+im`2 @ �i i?2 +2Mi`2 Q7- #mi
b2T�`�i2 7`QK- �M/ b22KBM;Hv bm#b2`pB2Mi iQ- i?2 K�i2`B�H #�b2X
PM i?2 Qi?2` ?�M/- i?2`2 Bb i?2 �ii2KTi �i HQQFBM; �i ǳi?2 r?QH2 bQ+BQ@2+QMQKB+
+QMDmM+im`2Ǵ- �b BM �/�Kb �M/ "�`F2`Ƕb `2pBbBQM Q7 .�`MiQMǶb +B`+mBi- r?B+?
i2M/b iQ 2KT?�bBb i?2 bmT2`bi`m+im`2 Qp2` i?2 K�i2`B�H #�b2Xh?Bb Bb � +B`+mBi
/`Bp2M #v `2�/2`b �M/ r`Bi2`b- rQ`F2`b BM i?2 bmT2`bi`m+im`2- r?2`2 .�`MiQMǶb
r�b /`Bp2M #v #mbBM2bbK2M- rQ`F2`b BM i?2 #�b2X PM2 Q7 i?2 i?BM;b � J�`tBbi
?BbiQ`v Q7 i?2 #QQF rQmH/ M22/ iQ /Q rQmH/ #2 iQ b?Qr i?2 r�vb BM r?B+? i?2b2
irQ KQ/2Hb �`2 BM 7�+i `2H�i2/ �b T�`i Q7 � bQ+B�H r?QH2- irQ KQK2Mib BM �
+QKKQM /B�H2+iB+�H T`Q+2bbX
h?2 /m�H M�im`2 Q7 #QQF �b ǳ#QQFǴ �M/ �b ǳi2tiǴ H2�/b mb iQ HQQF �i i?2 [m2biBQM
Q7 `2�/BM;- r?B+? QT2Mb mT i?2 rQ`H/ Q7 J�`tBbi +mHim`�H �M/ �2bi?2iB+ i?2Q`v-
7`QK �/Q`MQǶb +mHim`2 BM/mbi`v �M/ �2bi2iB+ i?2Q`v- iQ C�K2bQMǶb ǳTQHBiB+�H mM@
+QMb+BQmbǴ �M/ #2vQM/X _2�/BM; �b #Qi? BM/BpB/m�H �M/ bQ+B�H �+i- i?2 ?BbiQ`v Q7
`2�/BM; �M/ `2�/BM; Tm#HB+b- i?2 ?BbiQ`v Q7 HB#`�`B2bc J�`tBbK Qz2`b T�`iB+mH�`
BMbB;?ib BMiQ #Qi? i?2 bQ+B�H �M/ bi`m+im`�H /2i2`KBM�Mib Q7 i?2b2 T?2MQK2M�X
"mi J�`tBbK Bb � i?2Q`v Q7 HB#2`�iBQM- Q7 i?2 2K�M+BT�iBQM Q7 i?2 rQ`FBM; +H�bb
�M/ i?2 �+?B2p2K2Mi Q7 � M2r bQ+B2iv- �M/ A i?BMF i?�i � J�`tBbi �M�HvbBb Q7
T`BMi +mHim`2 BM i?2 kRbi +2Mim`v Qz2`b i?2 TQi2MiB�H 7Q` T�`iB+mH�` TQHBiB+�H
BMi2`p2MiBQMb BM- �KQM; Qi?2` i?BM;b- HB#`�`B�Mb?BT �M/ �+�/2KB�- #mi �HbQ BM
bm+? �`2�b �b i?2 2+QMQKB+b �M/ +mHim`2 Q7 b+?QH�`Hv Tm#HBb?BM;- TQbi@i`mi? �M/
�mi?Q`Biv- �M/ �+�/2KB+ +mHim`2X AMbQ7�` �b T`BMi ?�b �HbQ �Hr�vb #22M � TQTmH�`
+mHim`2- BMi2`p2MiBQMb BM i?Bb �`2� �`2 bmTTQ`i2/ #v � `B;Q`Qmb J�`tBbi ?BbiQ`v
Q7 i?2 #QQF �b r2HHX

k



CX JQm7�r�/@S�mH, h?2 *QKKmMBbi L2+2bbBiv
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CX JQm7�r�/@S�mH- h?2 *QKKmMBbi L2+2bbBiv, S`QH2;QK2M� iQ �Mv 6mim`2 _�/@
B+�H h?2Q`v- E2`bTH2#2/2#- kyR9X

6BM�HHv- �7i2` /2+�/2b Q7 TQbi@KQ/2`MBbK �M/ +�TBi�HBbi i`BmKT?�H@
BbK- Bi Bb MQ HQM;2` +QMbB/2`2/ BKTQHBi2 7Q` �+�/2KB+b �M/ TQTmH�`
BMi2HH2+im�Hb iQ bT2�F i?2 rQ`/ +QKKmMBbKX UR8VX

A bi�`i2/ Kv mM/2`;`�/ BM RNN8- bBt v2�`b �7i2` i?2 7�HH Q7 i?2 "2`HBM q�HH �M/
QMHv 7Qm`@�M/@�@?�H7 v2�`b �7i2` i?2 +QHH�Tb2 Q7 i?2 aQpB2i lMBQMX 6mFmv�K�Ƕb
1M/ Q7 >BbiQ`v �M/ i?2 G�bi J�M r�b Tm#HBb?2/ BM RNNk- T�`i Q7 i?2 i`BmKT?�H@
Bbi +`QrBM; Q7 � +�TBi�HBbK i?�i 72Hi Bib2H7 MQi QMHv pB+iQ`BQmb- #mi KQ`�HHv �M/
BMi2HH2+im�HHv pBM/B+�i2/X A `2K2K#2` #2BM; b?Q+F2/ i?�i i?2 lMBp2`bBiv Q7 J�M@
BiQ#� #QQFbiQ`2 +�``B2/ i?2 *QKKmMBbi J�MB72biQ- #mi A r�b �H`2�/v rQ`FBM;
� i2H2T?QM2 i2+? bmTTQ`i DQ# rBi? �HH i?2 KBM/H2bb i2/BmK i?�i 2Mi�BHb- �M/
i?2 J�MB72biQ #2;�M iQ 2tTH�BM i?BM;b iQ K2X L2p2`i?2H2bb- �i i?�i iBK2- vQm
+QmH/ MQi i�HF �#Qmi J�`t Q` J�`tBbK rBi? �Mv b2`BQmbM2bb Q` bvKT�i?v BM
� LQ`i? �K2`B+�M mMBp2`bBivX *QKKmMBbK �M/ J�`tBbK ?�/ #22M +QKTH2i2Hv
/Bb+`2/Bi2/X AM RNNN- A r�i+?2/ i?2 ǳ"�iiH2 7Q` a2�iiH2Ǵ 7`QK qBMMBT2; �M/ 72Hi
i?�i �i H2�bi bQK2i?BM; r�b #2BM; /QM2X h?2M i?2`2 r�b :2MQ� BM kyyR- �M/
Qi?2` +H�b?2b 7QHHQr2/X "mi MQM2 Q7 Bi 2p2` b22K2/ iQ �// mT iQ �Mvi?BM;X A
/2HBp2`2/ 2H2+iBQM ~v2`b �M/ r2Mi iQ � 72r K22iBM;b Q7 i?2 *QKKmMBbi S�`ivc
A r2Mi iQ � K22iBM; Q` irQ Q7 i?2 AM/mbi`B�H qQ`F2`b Q7 i?2 qQ`H/- #mi �HH Q7
i?�i b22K2/ BMi2HH2+im�HHv #�MF`mTi �M/ /B`2+iBQMH2bbX _2�/BM; J�`t Q` G2MBM A
rQmH/ `mM mT �;�BMbi +?�mpBMBbib Q` lF`�BMB�M M�iBQM�HBbib r?Q �M;`BHv iQQF Bb@
bm2 rBi? �Mvi?BM; i?�i /B/MǶi }i i?2 i`BmKT?�H +�TBi�HBbifM�iBQM�HBbif#Qm`;2QBb
Q`/2`X aQ A KQ`2 Q` H2bb ;�p2 mT- �M/ 7Q` K�Mv v2�`b F2Ti Kv `2�/BM; Q7 J�`t
KQ`2 Q` H2bb iQ Kvb2H7X AM HB#`�`v b+?QQH A `2�/ >�#2`K�b �M/ 6Qm+�mHic BM Kv
J� A `2HB2/ QM "Qm`/B2m- #2+�mb2 2p2M i?2M A 72Hi i?�i i?2`2 r�b MQ r�v iQ
QT2MHv /2+H�`2 � J�`tBbi T2`bT2+iBp2 BM i?2 �+�/2KvX
�7i2` kyy3 i?Bb #2;�M iQ +?�M;2- �b +�TBi�HBbi +`BbBb `2im`M2/ BM � K�DQ` r�v-
�M/ J�`t #2+�K2 `2H2p�Mi �M/ T2`bQM� ;`�i� QM+2 KQ`2X >�`p2vǶb *QKT�MBQM
iQ J�`tǶb *�TBi�H +�K2 Qmi BM kyRy �M/ 1�;H2iQMǶb q?v J�`t r�b _B;?i BM
kyRkX �HQM; rBi? i?Bb /2p2HQT2/ �MiB@+�TBi�HBbi KQp2K2Mib i?�i b22K2/ iQ biBHH
#2 #�b2/ BM � HB#2`�H @ `�i?2` i?�M � `�/B+�H @ pB2r Q7 i?2 r�v #Qm`;2QBb bQ+B2iv
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QT2`�i2b �M/ r?�i Kmbi #2 /QM2 iQ +?�M;2 BiX JQm7�r�/@S�mHǶb h?2 *QKKmMBbi
L2+2bbBiv Bb � i�F2@/QrM Q7 i?Bb FBM/ Q7 KQp2K2MiBbK- �b r2HH �b i?2 i?2Q`2iB+�H
T`QD2+ib i?�i bmTTQ`i Bi- T`QD2+ib HBF2 "�/BQmǶb *QKKmMBbi >vTQi?2bBb �M/ CQ/B
.2�MǶb *QKKmMBbi >Q`BxQM- #Qi? Q7 r?B+?- BM JQm7�r�/@S�mHǶb pB2r- TQbBi
� 7mim`2 +QKKmMBbK i?�i r2 Dmbi b?QmH/MǶi +QM+2`M Qm`b2Hp2b rBi? `B;?i MQrX
h?2 �MiB@+�TBi�HBbi KQp2K2Mib- iQQ- b22 +QKKmMBbK �b bQK2i?BM; i?�i rBHH +QK2
�#Qmi #v Bib2H7- K�;B+�HHv bQK2?Qr- QM+2 i?2 `B;?i T2QTH2 �M/ i?2 `B;?i B/2�b
�`2 ;�i?2`2/ BM i?2 `B;?i TH�+2X h?Bb- iQ Kv KBM/- bQmM/b p2`v bBKBH�` iQ i?2
HB#2`�H TQbBiBQM i?�i i?2 T`Q#H2Kb �M/ 2pBHb Q7 +�TBi�HBbK �`2 Dmbi KBbi�F2b- �M/
i?�i B7 r2 bBKTHv `27QmM/ i?2 bQ+B�H +QMi`�+i U�b l`bmH� 6`�MFHBM ?�b Tmi BiV-
i?2M i?2 T`Q#H2Kb rBHH bBKTHv K2Hi �r�vX
JQm7�r�/@S�mH �`;m2b- A i?BMF T2`bm�bBp2Hv- i?�i i?2 p�`BQmb KQp2K2Mib- ?Q`B@
xQMb- �M/ ?vTQi?2b2b- /27�M; +QKKmMBbK

h?2v `27mb2 iQ 2t�KBM2 i?2 T�bi `2pQHmiBQMb Dmbi �b i?2v `27mb2 iQ
2t�KBM2 i?2 `2pQHmiBQM�`v KQp2K2Mib Q7 iQ/�v- BM i?Qb2 xQM2b i?�i
i?2v +H�BK iQ /272M/ �;�BMbi BKT2`B�HBbK- i?�i ?�/ M2p2` #22M 2M�K@
Qm`2/ rBi? i?Bb KQp2K2MiBbi T`�tBbX h?2v �`2 rBHHBM; iQ b2iiH2 7Q`
`27Q`KBbK �M/ T`2i2M/ i?�i Bi Bb `2pQHmiBQM- �+iBM; �b B7 � bm++2bb@
7mH /272Mb2 Q7 i?2 `B;?i iQ �bb2K#Hv �M/ i?2 �#BHBiv iQ K�F2 QM2Ƕb
+QKTH�BMi ?2�`/ �`2 i?2 QMHv pB+iQ`B2b i?2 KQp2K2Mi +�M �+?B2p2X
URyVX

JQm7�r�/@S�mH b22b Km+? Q7 i?Bb HB#2`�HBbK TQbBM; �b +QKKmMBbK �b /m2 iQ b
#2HB27 i?�i bBKTHv ǳ#2+�mb2 +�TBi�HBbK Bb K2�M- 2pBH- BKKQ`�H @ #2+�mb2 r2 /QMǶi
HBF2 BiǴ Bi Bb /QQK2/ iQ 7�BHX "mi 7`QK i?Bb T2`bT2+iBp2 QM2 +�MMQi +QKKBi iQ
+QKKmMBbK- #2+�mb2 i?2`2 Bb MQ r�v iQ �`;m2 i?�i Bi Bb � #2ii2` �Hi2`M�iBp2 i?�M
+�TBi�HBbKX "v bi�M/BM; QM i?2 �`;mK2Mi Q7 +�TBi�HBbKǶb BKKQ`�HBiv- +QKKm@
MBbK +�M QMHv #2 7mHHv +QKKBii2/ iQ B7 Bi +�M #2 T`Qp2/ iQ #2 KQ`2 KQ`�H- �M
BKTQbbB#BHBivX _�i?2`- +QKKmMBbK Kmbi #2 +QKKBii2/ iQ �b � M2+2bbBiv #2+�mb2
ǳQi?2`rBb2 +�TBi�HBbK- /m2 iQ Bib BMi`BMbB+ HQ;B+- rBHH /2pQm` 2tBbi2M+2ǴX Jm+? Q7
JQm7�r�/@S�mHǶb �`;mK2Mi +QMM2+ib #�+F iQ _Qb� Gmt2K#m`;Ƕb bi�`F 7Q`KmH�@
iBQM Q7 i?2 +?QB+2 r2 ?�p2 iQ K�F2, bQ+B�HBbK Q` #�`#�`BbKX JQ`�H DmbiB}+�iBQMb
/Q MQi T`QpB/2 � `2�bQM iQ i`�Mb+2M/ +�TBi�HBbK- QMHv � `2�bQM iQ i`v U� 7miBH2
�ii2KTiV iQ #HmMi Bib 2t+2bb2bX h?2 DmbiB}+�iBQM 7Q` � +QKKmMBbi `2pQHmiBQM
+�MMQi +QK2 7`QK +QKT2iBM; KQ`�HBiB2bX AMbi2�/-

i?2 M2+2bbBiv Q7 `2pQHmiBQM Bb /m2 iQ i?2 7�+i i?�i i?2 TQbBiBQM Q7
(+�TBi�HBbK) Bb- BM i?2 H�bi BMbi�M+2- +QMiBM;2Mi mTQM i?2 �MMB?BH�iBQM
Q7 i?2 #�bBb Q7 2tBbi2M+2X (Ę) *QKKmMBbK-i?2M- Bb KQ`2 i?�M �M
2i?B+�H M2+2bbBiv, Bi Bb � ?BbiQ`B+�H �M/ K�i2`B�H M2+2bbBivX (Ę) hQ
+H�BK i?�i ǵ�MQi?2` rQ`H/ Bb TQbbB#H2-Ƕ �7i2` �HH- Bb MQi i?2 b�K2 �b
+H�BKBM; i?�i �MQi?2` rQ`H/ Bb M2+2bb�`vX

JQm7�r�/@S�mH Bb � J�QBbi- �M/ QM2 Q7 i?2 KQbi +QKT2HHBM; �bT2+ib Q7 ?Bb
�`;mK2Mi Bb i?�i- r?BH2 i?2 H27i BM LQ`i? �K2`B+� +QMiBMm2b 2Bi?2` iQ �`;m2
Qp2` ai�HBM- Q` iQ K�`+? T2�+27mHHv BM i?2 M�K2 Q7 bQK2 p�;m2 �MiB@+�TBi�HBbK-

k



`2pQHmiBQM�`v Q`;�MBx�iBQMb BM i?2 BKT2`B�H T2`BT?2`v �`2 2M;�;2/ BM i?2 T`QD2+i
Q7 K�FBM; `2pQHmiBQMbX q?2i?2` i?2b2 `2pQHmiBQMb bm++22/ Q` MQi Bb #2bB/2 i?2
TQBMi- BM JQm7�r�/@S�mHǶb pB2r- #2+�mb2 2p2M BM 7�BHm`2 r2 ;�BM M2r BMbB;?ib-
M2r i?2Q`B2b- M2r 2tT2`B2M+2bX � b+B2MiB}+ 2tT2`BK2Mi i?�i ǳ7�BHbǴ biBHH T`Qp2b Q`
/BbT`Qp2b � ?vTQi?2bBb- �//BM; iQ i?2 bmK Q7 b+B2MiB}+ FMQrH2/;2X q?v b?QmH/
TQHBiB+�H 2tT2`BK2Mib #2 �Mv /Bz2`2Mi\
�b rBi? JQm7�r�/@S�mHǶb H�i2bi #QQF- �mbi2`Biv �TT�`�imb- i?2`2Ƕb � HQi iQ /B;
BMiQ �M/ +?2r QM ?2`2X h?2`2Ƕb � HQi Q7 i?Qm;?i +QM/2Mb2/ BMiQ 2p2`v T�`�;`�T?-
�M/ #Qi? #QQFb rBHH `2T�v `2`2�/BM;X q?2i?2` Q` MQi vQm B/2MiB7v �b � J�QBbi Q`
bm#b+`B#2 iQ i?2 TQbBiBQMb JQm7�r�/@S�mH i�F2b mT- i?2b2 �`2 B/2�b i?�i Kmbi #2
2M;�;2/ rBi? #v �Mv b2H7@`2bT2+iM; H27iB2X h?2v �`2 Q7i2M mM+QK7Q`i�#H2 B/2�b-
T`2/B+�i2/ �b i?2v �`2 QM � `2D2+iBQM Q7 i?2 FBM/ Q7 +QKKQM@b2Mb2 #Qm`;2QBb
p�Hm2b �M/ QTBMBQMb BM+mH+�i2/ BM mb bBM+2 #B`i?X "mi �b JQm7�r�/@S�mH �`;m2b
BM � T�bb�;2 i?�i ?�/ ;`2�i `2bQM�M+2 7Q` K2- r2 ?�p2 iQ #2 T`2T�`2/ iQ /`�r
HBM2bX

SQHBiB+�H HBM2b +�M �M/ Kmbi #2 /`�rM, i?2 2M2Kv /`�rb i?2K- �M/
i?mb mM/2`bi�M/b i?�i r2 �`2 i?2 2M2Kv- �M/ bQ r2 M22/ iQ ?�p2 i?2
p2`v b�K2 mM/2`bi�M/BM; B7 r2 �`2 iQ bm`pBp2X PMHv HB#2`�Hb- r?Q
BK�;BM2 i?�i i?2`2 `2�HHv Bb MQ 2M2Kv �M/ i?�i 2p2`vQM2 rBHH ;2i
�HQM; mM/2` i?2 T2�+2 Q7 r2H7�`2 +�TBi�HBbK- #2HB2p2 i?�i i?2 /`�rBM;
Q7 i?2b2 HBM2b Bb � pBQH2Mi �+i i?�i @ HBF2 pBQH2M+2 Bib2H7 @ Bb BKKQ`�H
#2+�mb2 Bi Bb i?2 r�v BM r?B+? i?2 2M2Kv #2?�p2bX AM i?Bb +QMi2ti-
?Qr2p2`- i?2 HB#2`�H bi�M/b rBi?BM i?2 HBM2b /`�rM #v i?Bb 2M2Kv �M/
Bb i?mb BM+�T�#H2 Q7 mM/2`bi�M/BM; i?�i i?2v �`2 2M/Q`bBM; � `2�HBiv
/2i2`KBM2/ #v i?2 KQbi BMbB/BQmb �M/ BKK�M2Mi pBQH2M+2X

A r�b +`BiB+Bx2/ `2+2MiHv 7Q` ?QH/BM; �M ǳmb pbX i?2KǴ K2Mi�HBivX "mi BiǶb i`m2- Bi
Bb mb pbX i?2K @ iQ #2HB2p2 Qi?2`rBb2 Bb iQ #2HB2p2 i?�i i?2 *�M�/B�M ;Qp2`MK2Mi
?�b i`�/BiBQM�HHv #22M QM i?2 b�K2 bB/2 �b BM/B;2MQmb T2QTH2b- i?�i i?2 TQHB+2
�`2 QM i?2 b�K2 bB/2 �b i?2 "H�+F T2QTH2 i?2v Km`/2` rBi? BKTmMBiv- i?�i i?Qb2
r?Q QrM i?2 K2�Mb Q7 T`Q/m+iBQM �`2 QM i?2 b�K2 bB/2 �b i?Qb2 r?Q 2F2 Qmi �
T`2+�`BQmb HBpBM; QM i?2 b+`�Tb Q7 bm`THmb T`Q}iX Ai Bb iQ #2HB2p2 i?�i i?2 rQHp2b
�M/ i?2 b?22T �`2 QM i?2 b�K2 bB/2 @ � TQBMi Q7 pB2r i?�i +�M QMHv #2M2}i i?2
rQHp2bX

j



6PGAP �M/ SH�i7Q`K G�#Qm`

kyRd@Ry@yR

PM 6`B/�v- J+J�bi2` _�`2 "QQFb `B;?iHv iQQF Bbbm2 rBi? i?2 2`�bm`2 Q7 �`+?Bp�H
H�#Qm` +QBM+B/2Mi rBi? i?2 mb2 Q7 � H2ii2` r`Bii2M #v "2`i`�M/ _mbb2H- r?B+?
Bb BM i?2B` �`+?Bp2bX h?Bb H2ii2` ?�b ǳ;QM2 pB`�HǴ b2p2`�H iBK2b Qp2` i?2 H�bi
72r v2�`b- p�`BQmbHv +H�BKBM; iQ ?�p2 #22M ǳmM2�`i?2/Ǵ #v � `2b2�`+?2` @ BM
7�+i- Bi Bb HQ+�i2/ /m2 iQ i?2 rQ`F Q7 �+[mB`BM;- bQ`iBM;- /2b+`B#BM;- 2M+Q/BM;-
�M/ /B;BiBxBM; T2`7Q`K2/ #v T`Q72bbBQM�H �`+?BpBbibX h?Bb FBM/ Q7 2`�bm`2 Q7 i?2
H�#Qm` Q7 HB#`�`v �M/ �`+?Bp2b rQ`F2`b #Qi? BMbB/2 �M/ QmibB/2 �+�/2KB�X
"mi Bi Q++m`b iQ K2 i?�i i?2 2`�bm`2 Q7 H�#Qm` Bb MQi i?2 QMHv i?BM; ;QBM; QM ?2`2X
lM/2` i?2 +m``2Mi KQ/2 Q7 +�TBi�HBbK- 2p2`vi?BM; Bb � +QKKQ/Biv- BM+Hm/BM;
QM2Ƕb QMHBM2 ǳ#`�M/Ǵ �M/ ǳpB`�HBivǴ Bib2H7X h?2 p�Hm2 Q7 i?2 +QKKQ/Biv- �b rBi?
�HH +QKKQ/BiB2b- Bb +QKK2Mbm`�i2 rBi? i?2 H�#Qm` i?�i ;Q2b BMiQ Bib T`Q/m+iBQMX
h?2 KQK2Mi Q7 2`�bm`2 +QK2b r?2M i?2 `2b2�`+? �ii2KTib iQ T�bb Qz i?2 H�#Qm`
Q7 �`+?BpBbib �b i?2B` QrM UmbBM; H�#Qm`@BMi2MbBp2 rQ`/b HBF2 ǳmM2�`i?ǴVX "mi
i?2 ?�`M2bbBM; Q7 �MQi?2`Ƕb H�#Qm` TQr2` iQ BM+`2�b2 i?2 p�Hm2 Q7 QM2Ƕb QrM
+QKKQ/Biv- r?BH2 MQi b?�`BM; BM i?2 p�Hm2 Q7 i?2 Q#D2+i T`Q/m+2/ ?�b �MQi?2`
M�K2, 2tTHQBi�iBQMX AM �//BiBQM iQ i?2 2`�bm`2 Q7 �`+?Bp�H H�#Qm`- BM i?Bb +�b2-
i?2 �`+?BpBbib �`2 �HbQ #2BM; 2tTHQBi2/X LQr- rQ`FBM; T`BK�`BHv U�i H2�bi BM
*�M�/�V BM i?2 Tm#HB+ bT?2`2- K�FBM; � Tm#HB+ b�H�`v- �+�/2KB+ HB#`�`B�Mb �M/
�`+?BpBbib i2M/ MQi iQ rQ``v iQQ Km+? �#Qmi i?Bb FBM/ Q7 2tTHQBi�iBQM BM ;2M2`�H
@ r2Ƕ`2 K�FBM; � Tm#HB+ b�H�`v- �M/ r2Ƕ`2 ;2M2`�HHv ?�TTv 7Q` Qm` H�#Qm` iQ
+QMi`B#mi2 iQ i?2 Tm#HB+ ;QQ/X "mi #`�M/ K�M�;2K2Mi �M/ pB`�HBiv �`2 ivTB+�HHv
MQi T�`i Q7 i?2 Tm#HB+ ;QQ/- #mi T`Bp�i2 #2ii2`K2Mi- i?�i Bb @ T`Q}iX q2 i2M/
iQ ;2i T`2iiv `BH2/ �i i?2 B/2� Q7 Qm` Tm#HB+Hv 7mM/2/ rQ`F #2BM; mb2/ iQ 7m`i?2`
T`Bp�i2 BMi2`2bibX
� 72r v2�`b �;Q r?2M i?2 6mim`2 Q7 GB#`�`B2b Bb PT2M U6PGAPV T`QD2+i r�b
�MMQmM+2/- Bi +�mb2/ � #Bi Q7 +QM7mbBQM BM i?2 HB#`�`v rQ`H/X Pm` AGa p2M/Q`
2+Qbvbi2K ?�b KQp2/ `�TB/Hv iQr�`/b +HQm/@#�b2/ b2`pB+2b- �M/ 1#b+Q- r?B+?
/Q2bMǶi ?�p2 �M AGa T`QD2+i- b22K2/ iQ #2 i`vBM; iQ KQp2 BMiQ i?Bb �`2�X >Qr2p2`-
i?2 6PGAP T`QD2+i r�b TQbBiBQM2/ �b �`Kb@H2M;i? 7`QK 1#b+Q- �M BM/2T2M/2Mi
+QKKmMBiv@H2/ T`QD2+i- #mBHi QM i?2 ?Q�`v EQ�HB@PG1 T`QD2+i- #2;mM BM kyy3X
"BHH2/ �b � T�`iM2`b?BT #2ir22M i?2 ǳ6PGAP *QKKmMBivǴ- 1#b+Q- �M/ AM/2t@
.�i�- 6PGAP T`QKBb2b iQ #2 ǳ� i`m2 T�`iM2`b?BT #2ir22M HB#`�`B2b �M/ p2M/Q`b
BM r?B+? r2 �`2 2�+? K�FBM; `2�H bm#bi�MiBp2 +QMi`B#miBQMb #�b2/ QM Qm` mMB[m2

R



bi`2M;i?bXǴ
q?2M r2 HQQF �i i?2 6PGAP +QKKmMBiv K2K#2`b HBbib- ?Qr2p2`- r2 +�M b22
i?�i Q7 i?2 d i?�i �`2 bT2+B}+�HHv K2MiBQM2/- 9 �`2 p2M/Q`b �M/ R Bb PG1-
�M/ i?2 Qi?2` Bb � p�;m2 ǳGB#`�`B2bǴ- r?Qb2 +QMi`B#miBQM rBHH #2 ǳ:mB/BM;- .Bb@
+mbbBM;- .2p2HQTBM;- *QHH�#Q`�iBM;ǴX aQ 7�`- i?Bb HQQFb HBF2 � T`2iiv bi�M/�`/
ǳSm#HB+@S`Bp�i2 S�`iM2`b?BTǴ bQ 7QM/ Q7 M2QHB#2`�H ;Qp2`M�M+2- BM Qi?2` rQ`/b- �
K2+?�MBbKb 7Q` ǳT`Bp�iBxBM; T`Q}ib �M/ bQ+B�HBxBM; HQbb2bǴX
LQr- 1#b+Q ?�b #22M K�FBM; i?2 `QmM/b 7Q` i?2 H�bi 72r v2�`b @ �i i?2 �MMm�H
�++2bb +QM72`2M+2- 7Q` 2t�KTH2 @ iQ Tmb? 7Q` +QHH�#Q`�iBp2 rQ`F #v HB#`�`B�Mb-
HB#`�`v i2+?MQHQ;B2b- �M/ HB#`�`v bQ7ir�`2 /2p2HQT2`b iQ bi�`i #mBH/BM; AGa KQ/@
mH2b QM iQT Q7 i?2 6PGAP a��a TH�i7Q`KX h?Bb Bb /2b+`B#2/ �b b22FBM; BM FBM/
+QHH�#Q`�iBp2 +QMi`B#miBQMb iQ �M QT2M@bQm`+2 HB#`�`v T`Q/m+iX G2�pBM; �bB/2
i?2 [m2biBQM Q7 r?Q M22/2/ 6PGAP BM i?2 }`bi TH�+2 UQm` AGa K�`F2i Bb T`2iiv
Km+? b2rM mT #v T`QT`B2i�`v p2M/Q`b- �M/ r2 ?�p2 irQ K�im`2 QT2M@bQm`+2 AGa
T`Q/m+ibV- i?Bb HQQFb iQ K2 HBF2 �M �ii2KTi #v � ;`QmT Q7 p2M/Q`b @ rBi? 1#b+Q
BM i?2 H2�/ @ iQ i�T BMiQ i?2 H�`;2 �KQmMi Q7 QT2M@bQm`+2 bQ7ir�`2 /2p2HQTK2Mi
i�FBM; TH�+2 BM HB#`�`B2b r?B+?- 7`QK � p2M/Q` T2`bT2+iBp2- MQ@QM2 Bb T`Q}iBM;
7`QKX 6`QK � +�TBi�HBbi pB2rTQBMi- i?Bb Bb r�bi2/ UBX2X mM2tTHQBi2/ H�#Qm`VX
6Q` � r?BH2- A r�b mM2�bv rBi? i?2 6PGAP T`QD2+i- #mi +QmH/MǶi [mBi2 Tmi Kv
}M;2` QM BiX h?2`2 r�b � bm;;2biBQM Q7 ǳQT2M@r�b?BM;Ǵ � T`QT`B2i�`v T`Q/m+i-
#mi i?2 6PGAP a��a TH�i7Q`K Bb QT2M@bQm`+2 �b r2HHX q?2`2 Bb 1#b+QǶb UQ`
aB`bBǶb Q` AM/2t.�i�ǶbV bFBM BM i?Bb ;�K2\ q2HH- Bi im`Mb Qmi i?�i i?2 i?2Q`2iB+�H
ǳr�v BMǴ iQ T`QT2`Hv i?BMFBM; �#Qmi i?Bb +QK2b BM 7Q`K Q7 `2+2Mi r`BiBM; �`QmM/
ǳTH�i7Q`K H�#Qm`ǴX
AM C�Mm�`v- kyRe- i?2 H�#Qm` i?2Q`Bbi l`bmH� >mrb �bF2/ r?2i?2` TH�i7Q`K
H�#Qm` r�b ǳb?�`BM; 2+QMQKv Q` rBH/ r2bi\Ǵ- MQiBM; i?�i

6Q` bQK2 B/2�HBbib- (TH�i7Q`K H�#Qm`) Bb 2p2M b22M �b � r�v iQ #`BM;
�#Qmi � TQbi@+�TBi�HBbi bQ+B2ivX Pi?2`b- mbBM; i2`Kb HBF2 ǵrQ`F7Q`+2
QM /2K�M/Ƕ- Q` ǵHB[mB/ H�#Qm`Ƕ b22 Bi �b � r�v Q7 +`2�iBM; � Dmbi@BM@
iBK2 rQ`F7Q`+2- bQK2iBK2b /2b+`B#2/ �b � ǵ?mK�M +HQm/Ƕ Q` ǵ+`Qr/Ƕ-
i?�i Bb �p�BH�#H2 QM i�T 7Q` bT2+B}+ i�bFbX

CmHB2i a+?Q` �M/ qBHHB�K �irQQ/@*?�`H2b �`;m2 i?�i TH�i7Q`K H�#Qm` ǳ2K2`;2/
7`QK i?2 r`2+F�;2 Q7 i?2 kyy3 }M�M+B�H +QHH�Tb2 rBi? KmHiBTH2 TQbBiBp2 +H�BKb
�#Qmi Bib TQi2MiB�H iQ +?�M;2 i?2 rQ`H/ǴX

S`QTQM2Mib Q7 r?�i r�b Q`B;BM�HHv +�HH2/ ǳ+QHH�#Q`�iBp2 +QMbmKTiBQMǴ
?B;?HB;?i2/ i?2 �#BHBiv Q7 TH�i7Q`Kb �M/ �TTb HBF2 �B`#M# �M/ l#2`
iQ mb2 ǳmM/2`miBHBx2/Ǵ �bb2ib KQ`2 2{+B2MiHv- #mBH/ bQ+B�H +QMM2+iBQM
�M/ i`mbi i?`Qm;? T2`bQM@iQ@T2`bQM 2+QMQKB2b- `2/m+2 2MpB`QMK2M@
i�H 7QQiT`BMib �M/ ?2HT Q`/BM�`v T2QTH2 +QT2 rBi? /B{+mHi 2+QMQKB+
iBK2bX

AM Qi?2` rQ`/b- p2`v bBKBH�` �`;mK2Mib �`2 mb2/ iQ /2b+`B#2 i?2 6PGAP BMBiB�iBp2
�b Qi?2` H�#Qm` TH�i7Q`KbX Ai b?QmH/ +QK2 �b MQ bm`T`Bb2 i?�i i?2 2tTHQBi�iBQM

k



Q7 TH�i7Q`K H�#Qm` Bb B``2K2/B�#Hv ;2M/2`2/ �M/ `�+B�HBx2/- �b LB2Hb p�M .QQ`M
?�b TQBMi2/ Qmi- #mi A i?BMF i?2`2Ƕb �M �//BiBQM�H �M;H2 iQ �HH Q7 i?Bb- `2~2+iBM;
QM M2QHB#2`�HBbKǶb +QMi`�/B+iQ`v �iiBim/2 iQ i?2 bi�i2 �M/ i?2 Tm#HB+ b2+iQ`X
�++Q`/BM; iQ M2QHB#2`�H i?2Q`v- bi�i2 BMi2`p2MiBQM b?QmH/ #2 KBMBKBx2/ iQ �HHQr
i?2 mM72ii2`2/- mM`2;mH�i2/- bKQQi? KQp2K2Mi Q7 +�TBi�H �M/ +QKKQ/BiB2b U2t@
+2Ti H�#Qm`V r?2`2p2` Bi +�M K�F2 i?2 KQbi T`Q}iX AM `2�HBiv- ?Qr2p2`- +�TBi�H
�++mKmH�iBQM Bb b?Q`2/ mT #v bi`�i2;B+ bi�i2 BMi2`p2MiBQMb BM T�`iB+mH�` �`2�b
Ui?2 ǳ+QKK�M/BM; ?2B;?ibǴ Q7 i?2 2+QMQKv- 7Q` 2t�KTH2- Q` BM i?2 bmTT`2bbBQM
Q7 mMBQMb- +7X h?�i+?2` �;�BMbi i?2 KBM2`b- Q` _2�;�M �;�BMbi i?2 �B`@i`�{+ +QM@
i`QHH2`bVX PM2 Q7 i?2 �`2�b biBHH @ 7Q` i?2 KQK2Mi @ bm#bB/Bx2/ �M/ `2;mH�i2/ #v
i?2 bi�i2 Bb TQbi@b2+QM/�`v 2/m+�iBQM- Qz2`BM; ;QQ/ b�H�`B2b �M/ #2M2}ib U7Q`
i?2 KQbi T�`iV iQ `2H�iBp2Hv H�`;2 H�#Qm` 7Q`+2bX 6Q` M2QHB#2`�HBbK- i?Bb H�#Qm` Bb
Dmbi �b mMi�TT2/ �b Qz@/miv +�# /`Bp2`b r2`2 7Q` l#2`- Q` p�+�iBQMBM; �T�`iK2Mi
/r2HH2`b r2`2 7Q` �B`"M"X h?2`2 �`2 T`Q}ib iQ #2 K�/2 Qz i?Bb H�#Qm`- �M/ i?2`2
�`2 r�vb iQ ;2i i?2 H�#Qm` 7Q` 7`22X AM i?Bb +�b2- 2p2M i?2 K�BMi2M�M+2 Q7 i?2
H�#Qm`2` i?2Kb2Hp2b- r?B+? Bb 2Mbm`2/ BM i?2 7Q`K Q7 r�;2b mM/2` +�TBi�HBbK- Bb
�pQB/2/ #v i?2 2Mi`2T`2M2m`X h?2 r�;2b @ BM+Hm/BM; i?2 bQ+B�H r�;2 @ �`2 T�B/
RyyW #v i?2 bi�i2 BM i?2 7Q`K Q7 Tm#HB+ 7mM/BM; 7Q` TQbi@b2+QM/�`v 2/m+�iBQMX
"mi r?v biQT �i TQbi@b2+QM/�`v 2/m+�iBQM\ "2M h�`MQz r`BiBM; BM i?2 :m�`/B�M
�`;m2b i?�i ǳh2+?Ƕb Tmb? iQ i2�+? +Q/BM; BbMǶi �#Qmi FB/bǶ bm++2bb Ĝ BiǶb �#Qmi
+miiBM; r�;2bǴX AM �//BiBQM iQ �//BM; iQ i?2 ǳBM/mbi`B�H `2b2`p2 �`KvǴ F22TBM;
/QrM i?2 r�;2b Q7 bFBHH2/ rQ`F2`b BM bBHB+QM p�HH2v- i?2 i`�BMBM; Q7 i?2b2 rQ`F2`b
+�M #2 Q|Q�/2/ iQ i?2 bi�i2 Ui?`Qm;? b+?QQHbV �M/ i?2 rQ`F Bib2H7 +�M #2 T�B/
7Q` #2 �MvQM2 2Hb2 BM i?2 7Q`K Q7 TH�i7Q`K H�#Qm`X qBi? +Q`TQ`�iBQMb b2i iQ `2�T
i?2 T`Q}ib- �b �Hr�vbX
AǶK biBHH MQi bm`2 r?�i 1#b+Q- aB`bB- Q` AM/2t.�i�Ƕb 2M/@;�K2 BbX A i?BMF �i
i?2 KQK2Mi i?2v K�v MQi ?�p2 QM2 @ i?2v K�v #2 +QMi2Mi K2`2Hv iQ ;2i Qi?2`
T2QTH2Ƕb H�#Qm` rQ`FBM; 7Q` i?2K- Dmbi �b `2b2�`+?2`b r?Q 2`�b2 i?2 H�#Qm` Q7
�`+?BpBbib KQ#BHBx2 �`+?Bp�H H�#Qm` 7Q` i?2B` QrM T`Bp�i2 BMi2`2biX

j



_2pB2r, _2K�BMb Q7 i?2 .�v

kyRd@Ry@yk

E�xmQ Ab?B;m`Q- h?2 _2K�BMb Q7 i?2 .�v- S2M;mBM "QQFb- RN3NX
A `2�/ h?2 _2K�BMb Q7 i?2 .�v Qp2` � HQM;@r22F2M/ b?Q`iHv �7i2` Ab?B;m`Q rQM
i?2 LQ#2H S`Bx2X AǶp2 #22M K2�MBM; iQ `2�/ Ab?B;m`Q 7Q` v2�`bc Kv 7`B2M/ EvH2
HBbi2/ Bi �b QM2 Q7 i?2 iQT i?`22 }+iBQM #QQFb ?2 `2�/ BM kyR9X AM i?2 2M/ A
2MDQv2/ Bic Bi r�b MB+2 iQ `2�/ � ;QQ/- +H�bbB+�HHv +QMbi`m+i2/ 1M;HBb? MQp2H-
rBi? MQi?BM; TQKQ Q` K2i� �#Qmi BiX "mi r?2M Bi +�K2 iQ r`BiBM; � `2pB2r Q7
Bi 7Q` i?Bb #HQ;- AǶp2 bi`m;;H2/ rBi? };m`BM; Qmi r?�i iQ b�vX A /QMǶi i?BMF A
7QmM/ Bi �b �z2+iBM; �b Qi?2`b ?�p2c T2`?�Tb A Dmbi `2�/ Bi �i i?2 r`QM; KQK2MiX
�Mvr�v- �M T�`�;`�T? 7`QK �M 2K�BH A b2Mi iQ EvH2 rBHH ?�p2 iQ bm{+2X

AǶp2 #22M bi`m;;HBM; iQ r`Bi2 � `2pB2r Q7 _2K�BMb Q7 i?2 .�v 7Q` Kv
#HQ;X A 2MDQv2/ Bi @ A `2�/ Bi BM � r22F2M/ @ #mi A 72Hi HBF2 Bi /B/MǶi
[mBi2 �// mT iQ �b Km+? �b A rQmH/ ?�p2 HBF2/X A b�r i?2 KQpB2 MQi
HQM; �7i2` Bi +�K2 Qmi- bQ A `2K2K#2`2/ i?2 +HBK�+iB+ KQK2Mi #2BM;
`2�HHv 2KQiBQM�H- #mi i?2 B+2 QMHv +`�+Fb 7Q` � b2+QM/ BM i?2 #QQFX
AiǶb r2HH /QM2 @ K�BMi�BMBM; i?2 `2b2`p2 7Q` bQ HQM;- i?2 +QMi`QH BM
i?2 bivH2 �M/ r�v Q7 T`2b2MiBM; ai2p2MbǶ pB2rb- �M/ bQ i?2 KQK2Mi
Bb T`2iiv KQpBM; r?2M Bi +QK2b- #mi A 72Hi HBF2 Bi +�K2 �M/ r2Mi �M/
Bi r�b ?�`/ iQ FMQr r?�i- B7 �Mv- H�biBM; +QMb2[m2M+2b i?2`2 r2`2
;QBM; iQ #2X P` 2p2M B7 i?2`2 r2`2MǶi ;QBM; iQ #2 �MvĘ �Mvr�v- Bi
r�b ;QQ/c � +QHH2�;m2 H2Mi K2 � +QTv Q7 h?2 "m`B2/ :B�Mi- r?B+?
b?2 `2�HHv HBF2/- bQ AǶHH ;Bp2 i?�i QM2 � i`vX
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>2;2KQMv �M/ Pp2`;2M2`�HBx�iBQM, � _2THv iQ
_2#2++� GQbbBM

kyRd@Ry@kd

q?2M .�pB/ *�K}2H/ /`2r Kv �ii2MiBQM iQ _2#2++� GQbbBMǶb ǳ�;�BMbi i?2 lMB@
p2`b�H GB#`�`vǴ UL2r G27i _2pB2r R@d- a2Ti@P+i kyRdV A r�b BMBiB�HHv bm`T`Bb2/
i?�i �Mvi?BM; iQ /Q rBi? HB#`�`B2b rQmH/ �TT2�` BM i?2 LG_X h?2 HQM;@bi�M/BM;
i`�/BiBQMb Q7 +`BiB[m2 rBi?BM KQ/2`M HB#`�`B�Mb?BT- /�iBM; 7`QK i?2 RNjyb �M/
i?2 2bi�#HBb?K2Mi Q7 i?2 GB#`�`v "BHH Q7 _B;?ib- i?`Qm;? iQ i?2 /2#�i2b �`QmM/
BMi2HH2+im�H 7`22/QK �M/ bQ+B�H `2bTQMbB#HBiv BM i?2 RNeyb �M/ RNdyb- �M/ +QMiBM@
mBM; iQ i?Bb /�v BM i?2 p�`BQmb 7Q`Kb �M/ 2KT?�b2b Q7 i?2 S`Q;`2bbBp2 GB#`�`B�Mb
:mBH/- i?2 +`BiB+�H HB#`�`B�Mb?BT UO+`BiHB#V KQp2K2Mi- �M/ i?2 rQ`F #2BM; /QM2
#v GB#`�`v CmB+2 S`2bb- iQ M�K2 Dmbi � 72r i2M/2M+B2b @ i2M/ iQ b22K `�i?2`
T`QpBM+B�H �;�BMbi i?2 #�+F/`QT Q7 #`Q�/2` H27i +`BiB[m2X AM bQK2 r�vb- GQbbBMǶb
+`BiB[m2 @ �M BMi2`p2MiBQM BM i?2 M�K2 Q7 i?2 T`BMi2/ #QQF @ �HB;Mb rBi? �i H2�bi
bQK2 Q7 i?2b2 KQp2K2MibX "mi GQbbBMǶb TQ`i`�v�H Q7 � ?QKQ;2M2Qmb- KQMQHBi?B+
HB#`�`v T`Q72bbBQM Bb �i Q//b rBi? i?2 T`2b2M+2 Q7 i?Bb i`2M/ Q7 /2#�i2 �M/ i?2b2
i2M/2M+B2b i?2Kb2Hp2bX
J�Mv Q7 Kv +QHH2�;m2b- A FMQr- rQmH/ �;`22 rBi? _QbbBMǶb +`BiB+BbK Q7 i?2 i`�M@
bBiBQM 7`QK ǳHB#`�`v b+B2M+2Ǵ iQ ǳBM7Q`K�iBQM b+B2M+2Ǵ- �M/ i?2`2 Bb BM/22/ Km+?
iQ +`BiB+Bx2X h?2 7�+i i?�i r?�i HB#`�`B�Mb i?BMF Q7 �b ǳBM7Q`K�iBQM b+B2M+2Ǵ �M/
r?�i +QKTmi2` b+B2MiBbib K2�M #v i?2 i2`K K�`Fb � /Bb+QMM2+i #2ir22M irQ
KQ/2b Q7 i?Qm;?iX �M/ Bi Bb 2�bv iQ TQBMi iQ � M2QHB#2`�H 72iBb?BxBM; Q7 i?2
i2+?MQHQ;B+�H �b QM2 Q7 i?2 T`BK2 KQp2`b #2?BM/ i?Bb i`�MbBiBQMX h?Bb +`BiB[m2 Q7
ǳBa+?QQHbǴ �M/ ǳBM7Q`K�iBQM b+B2M+2Ǵ T`Q;`�KK2b Bb rB/2bT`2�/ BM i?2 HB#`�`v
rQ`H/X �M/ bQ r?2M GQbbBM `2K�`Fb i?�i

7`QK r?�i A Q#b2`p2/ /m`BM; Kv bim/B2b- BM7Q`K�iBQM T`Q72bbBQM�Hb-
i`m2 iQ i?2B` 2H�biB+ �M/ mM#QQFBb? iBiH2b- r2`2 7�Mb Q7 Dmbi �#Qmi
�Mvi?BM; i?�i r�b MQi � #QQFX h?2v i?Qm;?i TmiiBM; pB/2Q ;�K2b
BM i?2 vQmM; �/mHi b2+iBQM r�b � ;`2�i B/2�X h?2v i�HF2/ +QMbi�MiHv
�#Qmi ǵ`2#`�M/BM;Ƕ i?2 HB#`�`v pB� 6�+2#QQF @ r?B+? biBHH- mM7Q`im@
M�i2Hv- ?�b i?2 rQ`/ ǵ#QQFǶ BM BiX h?2v 2p2M 7QmM/ � r�v iQ `2M�K2
#QQFb, �b #m//BM; BM7Q`K�iBQM T`Q72bbBQM�Hb- r2 r2`2 2M+Qm`�;2/
iQ mb2 i?2 mMb2tv Ĝ B7 biBHH bm;;2biBp2 Ĝ i2`K ǵBM7Q`K�iBQM T�+F�;2Ƕ
BMbi2�/X
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h?Bb K�F2b Bi bQmM/ �b B7 2p2`vQM2 2t+2Ti GQbbBM- T`Q72bbQ`b �M/ bim/2Mib �HBF2-
7Q`K � ?QKQ;2M2Qmb #HQ+ 7mHHv �M/ 2Mi?mbB�biB+�HHv BM 7�pQm` Q7 i?2 M2QHB#2`�H
+QHQMBx�iBQM Q7 HB#`�`B�Mb?BTX h?Bb Bb �i Q//b MQi QMHv rBi? KBM2 �M/ Qi?2`bǶ 2t@
T2`B2M+2 Q7 HB#`�`v b+?QQH- #mi Q7 i?2 T`Q72bbBQM �i H�`;2X ǳAM7Q`K�iBQM T�+F�;2Ǵ
Bb MQi BM +QKKQM mb�;2- +2`i�BMHv MQi iQ `272` iQ BM/BpB/m�H 2@#QQFbX h?2 QMHv
iBK2 A ?2�` Bi BM i?2 rBH/ Bb- bQK2iBK2b- 7`QK /�i�#�b2 p2M/Q`b `272``BM; iQ � +QH@
H2+iBQM Q7 �;;`2;�i2/ 2H2+i`QMB+ �`iB+H2b- r?B+? �`2 BM/22/ T�+F�;2/ mT iQ;2i?2`X
Ai Bb � KBbi�F2- A i?BMF- iQ �`;m2 i?�i HB#`�`B�Mb?BT �b �M mM/Bz2`2MiB�i2/ r?QH2
bmTTQ`ib i?2 i2+?MQ+`�iB+ BMbi`mK2Mi�HBx�iBQM Q7 BM7Q`K�iBQMX GBF2 �Mv Qi?2`
T`Q72bbBQM- bQK2 Q7 mb bi`m;;H2 �;�BMbi ?2;2KQMB+ HQ;B+b �M/ +QM+2Tib i?�i ?�p2
#22M `2B}2/ �M/ Qp2`p�Hm2/ rBi?BM Qm` BMbiBimiBQMb �M/ bQ+B2iv �i H�`;2X �i i?2
`BbF Q7 bQmM/BM; HBF2 � >�`/i@�M/@L2;`B�M- HB#`�`B2b +QMi�BM KmHiBim/2bX
A �HbQ i?BMF i?�i i?2 `QQi +�mb2 Q7 i?Bb T`Q+2bb Bb KBbB/2MiB}2/ #v GQbbBM- r?Q
�`;m2b i?�i i?2 `2M�KBM; Q7 ǳ#QQFǴ iQ ǳBM7Q`K�iBQM T�+F�;2Ǵ U�M/ �HH i?2 �i@
i2M/�Mi `�iBQM�HBx�iBQMb �M/ DmbiB}+�iBQMbV �`2 /m2 iQ � bBM;H2 i2+?MQHQ;B+�H
KQK2Mi,

h?Bb M�K2@+?�M;2 r�b i?2 T`Q/m+i Q7 i?2 `Bb2 Q7 /B;BiBx�iBQMX "QQFb
r2`2 #2BM; `2KQp2/ 7`QK i?2 T`Q72bbBQM�H pQ+�#mH�`v #2+�mb2 i?2v
r2`2 #2BM; `2KQp2/ 7`QK i?2 b?2Hp2bX

G2�pBM; �bB/2 i?2 7�+i i?�i ǳ#QQFǴ `2K�BMb �M BMi2;`�H T�`i Q7 i?2 pQ+�#mH�`v
Q7 HB#`�`B�Mb?BT U�M/ i?2 bBH2Mi 2HBbBQM Q7 ǳ#QQFǴ rBi? ǳ+Q/2tǴV- �b+`B#BM; �
UTmi�iBp2V /2p�HmBM; Q7 i?2 #QQF iQ � bBM;H2 +�mb2 @ /B;BiBx�iBQM @ Qp2`bBKTHB}2b
K�ii2`bX
>�p2 T`BMi +Q/2t +QHH2+iBQMb /2+HBM2/- Q` �i H2�bi bHQr2/\ AiǶb HBF2Hv @ lMBp2`@
bBiv Q7 �H#2`i� GB#`�`B2b ?�b �M ǳ2H2+i`QMB+ T`272``2/Ǵ TQHB+v r?2`2- �#b2Mi �Mv
+QmMi2`�`;mK2Mi- �M 2H2+i`QMB+ +QTv rBHH #2 �+[mB`2/ B7 QM2 2tBbibX AǶK MQi �
+QHH2+iBQMb HB#`�`B�M �M/ A ?�p2MǶi /QM2 i?2 MmK#2` +`mM+?BM;- #mi Bi b22Kb
HBF2Hv i?�i bQK2 K�i2`B�H 7Q`K2`Hv �+[mB`2/ BM T`BMi Bb MQr QMHv #2BM; �+[mB`2/
BM 2H2+i`QMB+ 7Q`K�iX "mi i?Bb Bb H2bb i?2 `2bmHi Q7 ǳ/B;BiBx�iBQMǴ i?�M Q7 +?�M;2b
rBi?BM i?2 rB/2` 2+QMQKv Q7 #QQF T`Q/m+iBQM- HB#`�`B2bǶ `2H�iBQMb?BTb iQ p2M/Q`b-
�M/ i?2 /vM�KB+b �M/ +QMbi`�BMib Q7 T�`2Mi BMbiBimiBQMbX
1H2+i`QMB+ #QQFb �+[mB`2/ #v +QHH2+iBQMb HB#`�`B�Mb �`2 `�`2Hv ǳ/B;BiBx2/ǴX .B;B@
iBx2/ K�i2`B�H i2M/b iQ #2 �`+?Bp�H- bT2+B�H- Q` mMB[m2 K�i2`B�H i?�i Bb /B;BiBx2/
�M/ Tmi QMHBM2 #Qi? iQ #`Q�/2M i?2 mb2 Q7 i?�i K�i2`B�H- iQ T`Qi2+i i?2 K�i2`B�H
UbQK2iBK2b- +QMi`� GQbbBM- /�K�;2 iQ #QQFb +�M #2 B``2T�`�#H2 �M/ i?2 #QQF
Bib2H7 B``2TH�+2�#H2VX J�FBM; p2`bBQMb Q7 mMB[m2 Bi2Kb �p�BH�#H2 #2vQM/ i?2 r�HHb
Q7 i?2 T?vbB+�H HB#`�`v r�b QM2 Q7 i?2 `2+Q;MBx2/ #2M2}ib Q7 T`BMi @ � K�Mmb+`BTi
?�/ iQ #2 H�#Q`BQmbHv +QTB2/ #v ?�M/ BM Q`/2` 7Q` �MvQM2 iQ #2 �#H2 iQ `2�/ Bi
QmibB/2 i?2 HQ+�iBQM BM r?B+? Bb ?�TT2M2/ iQ `2bB/2X .B;BiBxBM; `�`2 Q` �`+?Bp�H
K�i2`B�H b�iBb}2b i?2 b�K2 M22/X �M/ i?2b2 �`2 MQi- �b 7�` �b A FMQr- /2bi`m+iBp2
Q7 i?2 K�i2`B�H #2BM; /B;BiBx2/c i?Bb rQmH/ /272�i i?2 Tm`TQb2X
h?2 K�DQ`Biv Q7 2H2+i`QMB+ #QQFb �+[mB`2/ #v HB#`�`B2b �`2 #Q`M /B;Bi�H- i?�i Bb-
i?2v 2tBbi 2H2+i`QMB+�HHv �HQM;bB/2 � T`BMi p2`bBQMc BM/22/ i?2 T`BMi p2`bBQM Bb
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Q7i2M T`Q/m+2/ 7`QK @ �M/ �7i2` @ i?2 2H2+i`QMB+ p2`bBQMX AM i?Bb b2Mb2 i?2M- i?2
[m2biBQM Q7 i?2 b?B7i 7`QK T`BMi #QQFb iQ 2H2+i`QMB+ #QQFb #2+QK2b QM2 Q7 i?2
HQr2`BM; i?2 +Qbi Q7 i?2 K2�Mb Q7 T`Q/m+iBQM- �M/ +?�M;BM; i?2 M�im`2 Q7 H�#Qm`
BMpQHp2/- i?�i Bb- Bi #2+QK2b T�`i Q7 i?2 QM;QBM; T`Q+2bb Q7 +�TBi�H �++mKmH�iBQMX
hQ TQbBi ǳ/B;BiBx�iBQMǴ �b i?2 +�mb2 Q7 � /2p�HmBM; Q7 i?2 T`BMi #QQF KBbb2b i?Bb
�bT2+i Q7 i?2 T`Q+2bbX
"2+�mb2 #QQF Tm#HBb?2`b ?�p2 KQp2/ iQr�`/b 2H2+i`QMB+ #QQFb �b +?2�T2` �M/
2�bB2` iQ +QTv �M/ /Bbi`B#mi2- p2M/Q`b Tmb? 7Q` HB#`�`B2b iQ �+[mB`2 i?2K `�i?2`
i?�M T`BMi #QQFbX AǶK MQi /2MvBM; i?�i � bBKBH�` HQ;B+ Bb �i TH�v rBi?BM HB#`�`B2b
@ 2H2+i`QMB+ #QQFb /QMǶi `2[mB`2 b?2H7 bT�+2 Q` rQ`F2`b iQ KQp2 i?2 #QQFb �`QmM/-
7Q` 2t�KTH2 @ #mi i?�i i?Bb HQ;B+ Bb MQi T�`iB+mH�` iQ HB#`�`B2b- Bi Bb ;2M2`�H iQ i?2
KQ/2 Q7 T`Q/m+iBQM i?�i b22b �miQK�iBQM �M/ /B;Bi�H T`Q/m+iBQM �b � K2�Mb iQ
+?2�T2M B7 MQi /Bb+�`/ H�#Qm` TQr2` BM i?2 +2Mi`2b Q7 +�TBi�HBbKX Ai b?QmH/ MQi
#2 bm`T`BbBM; i?�i HB#`�`B2b �b BMbiBimiBQMb }M/ Bi /B{+mHi iQ `2bBbi bm+? HQ;B+bc
HB#`�`B2b iQQ �`2 bm#D2+i iQ �mbi2`Biv �M/ �HH i?2 Qi?2` /vM�KB+b Q7 M2QHB#2`�HBbKX
�+�/2KB+ HB#`�`B2b �`2 2K#2//2/ rBi?BM mMBp2`bBiB2b- +QHH2;2b- 2i+- �M/ Tm#HB+
HB#`�`B2b �`2 bBim�i2/ rBi?BM KmMB+BT�HBiB2b- �HH Q7 r?B+? �`2 bm#D2+i iQ bQ+BQ@
2+QMQKB+ �M/ B/2QHQ;B+�H T`2bbm`2 iQ +QM7Q`K iQ M2QHB#2`�H bi`m+im`2b Q7 i?Qm;?i
�M/ #2?�pBQm`X .2+BbBQM@K�FBM; BM HB#`�`B2b Bb 7�` 7`QK /Bbi`B#mi2/ Q` MQM@
?B2`�`+?B+�H- �M/ /2+BbBQM@K�F2`b b2H7@b2H2+i i?`Qm;? i?2B` +QM7Q`KBiv rBi? i?2
`2[mB`2K2Mib Q7 i?2 +�TBi�HBbi mMBp2`bBiv Q` i?2 �mbi2`Biv KmMB+BT�HBivX h?Bb
bmTTQ`ib GQbbBMǶb +QMi2MiBQM i?�i M2QHB#2`�H +?�M;2b ?�p2 #22M �M/ �`2 #2BM;
r`Qm;?i rBi?BM HB#`�`B2b- #mi Bi +?�HH2M;2b ?2` �bb2`iBQM i?�i 2p2`v HB#`�`B�M
Kmbi #2 QM #Q�`/ rBi? i?2b2 +?�M;2bX q2 bi`m;;H2- i?Qm;? i?2 bi`m;;H2 Q7i2M
HQQFb �M/ 722Hb 7miBH2X
GQbbBM �`;m2b i?�i ǳGB#`�`B2b- BM i?2B` �ii2KTi iQ ǵ7mim`2@T`QQ7Ƕ i?2Kb2Hp2bĘ
�`2 BKTQ`iBM; #Qi? +QKK2`+B�H T`�+iB+2b �M/ HQ;B+b BMiQ MQKBM�HHv �Hi2`M�iBp2
bT�+2bǴX ǳLQKBM�HHvǴ BM r?�i b2Mb2\ GB#`�`B2b ?�p2 M2p2` #22M Tm`2- �Hi2`M�iBp2
bT�+2b b�72 7`QK +QKK2`+B�H T`�+iB+2b �M/ HQ;B+bX h?2`2 ?�b #22M � HQi Q7 rQ`F
/QM2 QM i?2 `QH2 Q7 HB#`�`B2b BM #Qi? i?2 b2H7@`2~2+iBQM Q7 #Qm`;2QBb B/2QHQ;v- i?2
B/2QHQ;B+�H +QM/BiBQMBM; Q7 i?2 rQ`FBM; +H�bb- �M/ i?2 +QMbi`m+iBQM Q7 +�MQMb
�M/ 2TBbi2K2b i?�i bmTTQ`i /QKBM�Mi TQr2` bi`m+im`2bX �;�BM- GQbbBMǶb pB2r Q7
HB#`�`B2b b22Kb Qp2`bBKTHB}2/- �M/ b?2 b2ib mT � 7�Hb2 /B+?QiQKv #2ir22M � Tm`2
�Hi2`M�iBp2 bT�+2 �M/ � +Q``mTi +QKK2`+B�H BMbiBimiBQMX "mi i?2`2 �`2 MQ Tm`2
bT�+2b mMiQm+?2/ #v +�TBi�HBbi HQ;B+- 2tTHQBi�iBQM- �M/ /QKBM�iBQMX
GQbbBMǶb �++QmMi Q7 i?2 p�`BQmb /2bi`m+iBp2 T`Q+2bb2b i?�i ?�p2 i�F2M TH�+2
i?`Qm;?Qmi i?2 ?BbiQ`v Q7 HB#`�`B2b Bb MQi r`QM; @ BM/22/- i?2 /2bi`m+iBQM �M/
`2Tm`TQbBM; Q7 T�T2` U�M/ Q7 `�;b iQ K�F2 T�T2`V Bb �b QH/ �b i?2 #QQF Bib2H7X AǶK
Dmbi MQi bm`2 r?�i ?2` TQBMi Bb @ HB#`�`B�Mb /QMǶi /2bi`Qv #QQFb #2+�mb2 r2 ?�i2
T�T2` �M/ HQp2 r?�i2p2` i?2 M2r i2+?MQHQ;v Bb- �M/ i?2 T`Q+2bb Q7 /2bi`m+iBQM
B/2MiB}2/ #v "�F2` r�b M2p2` � mMB7Q`K- ?QKQ;2M2Qmb T`Q+2bb 2Bi?2`X q2 �`2
�HH- �Hr�vb M2;QiB�iBM; bQ+B�H- 2+QMQKB+- TQHBiB+�H �M/- v2b- 2TBbi2KB+ +?�M;2b
HBF2 2p2`vQM2 BbX q?2`2 A /Q i�F2 Bbbm2 rBi? GQbbBMǶb �`;mK2Mi Bb i?2 B/2� i?�i
i?2 2TBbQ/2b b?2 K2MiBQMb

j



�`2 i?2 HQ;B+�H +QM+HmbBQM Q7 � b2i Q7 i2+?MQ@72iBb?BbiB+ T`�+iB+2b i?�i
?�p2 b?�T2/ i?2 +mHim`2 Q7 HB#`�`B2b Qp2` iBK2X

A rQmH/ �`;m2 i?�i- rBi? i2+?MQHQ;v #2BM; bm+? �M BMi2;`�H T�`i Q7 i?2 T`Q+2bb
Q7 +�TBi�HBbi �++mKmH�iBQM- #Qi? Q7 p�Hm2 �M/ Q7 B/2QHQ;v �M/ +mHim`2- r2 +�MǶi
2b+�T2 bQK2 7Q`K Q7 i2+?MQ@72iBb?BbKX AM/22/- i?2 p2`v [m�HBiB2b Q7 i?2 T`BMi2/
#QQF GQbbBM r`Bi2b �#Qmi K�`F � i2+?MQ@72iBb?BbK Q7 ?2` QrM- bBM+2 i?2 T`BMi2/
#QQF Bb Bib2H7 � i2+?MQHQ;vX �HH i?Bb K�v K�F2 Bi bQmM/ �b B7 A �K mMbvKT�i?2iB+
iQ GQbbBMǶb �`;mK2Mi- #mi AǶK MQiX A �;`22 i?�i `2�/BM; bQK2i?BM; BM T`BMi Bb
/Bz2`2Mi U�M/- BM Kv QTBMBQM- rQ`b2V i?�M `2�/BM; Bi 2H2+i`QMB+�HHvX "mi GQbbBMǶb
pB2r b22Kb iQ Qp2`bBKTHB7v �M/ Qp2`;2M2`�HBx2 i?2 T`Q+2bb b?2 Bb /2b+`B#BM;- �M/
B;MQ`2b i?2 ?2;2KQMB+ `2�HBiB2b HB#`�`B�Mb HBp2- rQ`F- �M/ bi`m;;H2 BMX A i?BMF Bi
�HbQ �b+`B#2b bBM;H2 +�mb2b iQ r?�i �`2 BM 7�+i Qp2`/2i2`KBM2/ T`Q+2bb2bX .B;B@
iBx�iBQM Q7 K�i2`B�H �B/b BM �++2bbB#BHBiv U� b+`22M `2�/2` +�M `2�/ �M 2H2+i`QMB+
i2tic �M 2H2+i`QMB+ i2ti +�M 2�bBHv #2 +QMp2`i2/ iQ p�`BQmb �++2bbB#H2 7Q`K�ibVX
h?2 T`2b2M+2 Q7 2H2+i`QMB+ K�i2`B�Hb �HbQ �HHQrb 7Q` [mB+F �M/ 2�bv b�iBb7�+iBQM
Q7 � `2�/2`Ƕb BKK2/B�i2 M22/b @ T�i`QM@/`Bp2M �+[mBbBiBQM bvbi2Kb- 7Q` 2t�KTH2-
rQmH/ #2 BM+QM+2Bp�#H2 BM � T`BMi QMHv rQ`H/X �M/ i?Bb- A i?BMF- Bb �i i?2 ?2�`i
Q7 Kv +`BiB[m2 Q7 GQbbBMǶb �`;mK2Mi, b?2 TQbBib iQQ K�Mv 7�Hb2 /B+?QiQKB2b @
BM7Q`K�iBQM bT2+B�HBbib pbX HB#`�`B�Mb- i?2 bi�imb [mQ pbX ?2` bQHBi�`v pQB+2- T`BMi
pbX 2H2+i`QMB+X h?2 i`mi? Bb i?�i #Qi? i?2 bvKTiQKb r?B+? b?2 /B�;MQb2b Ĝ
r?B+? BM ;2M2`�H A �;`22 rBi? Ĝ �M/ i?2 +�mb2b Q7 i?Qb2 bvKTiQKb �`2 Km+?
KQ`2 +QKTH2t i?�M b?2 �HHQrbX GBF2 HB#`�`B�Mb?BT Bib2H7X
h?Bb #HQ; TQbi +�MǶi /Q DmbiB+2 iQ 2p2`vi?BM; BM GQbbBMǶb �`iB+H2- r?B+? `�M;2b
rB/2Hv- �M/ +2`i�BMHv `�Bb2b BKTQ`i�Mi TQBMib �#Qmi i?2 /B`2+iBQMb �M/ /vM�K@
B+b Q7 HB#`�`B2b U�M/ HB#`�`B�Mb?BTV mM/2` +�TBi�HBbKX GB#`�`B2b �M/ HB#`�`B�M@
b?BT +QMiBMm2 iQ ?�p2 K�DQ` T`Q#H2Kb rBi? `2bT2+i iQ H�#Qm`- ;2M/2`- b2tm�HBiv-
+H�bb- �M/ /Bb�#BHBiv- K�Mv Q7 r?B+? r2 �`2 BHH@2[mBTT2/ U+mHim`�HHv- TQHBiB+�HHv-
B/2QHQ;B+�HHv- �M/ i?2Q`2iB+�HHvV iQ �//`2bbX "mi HB#`�`B�Mb?BT Bb 7mHH Q7 +QmMi2`@
i2M/2M+B2b- /2#�i2b- �`;mK2Mi- �M/ +`BiB[m2- �M/ iQ TQb2 @ bBKTHBbiB+�HHv @ i?�i
HB#`�`B�Mb?BT Bb Tm`2Hv i?2 T`2b2`p2 Q7 T?BHBbiBM2b �M/ +`vTiQ@7�b+Bbib Bb- BM Kv
QTBMBQM- rB/2 Q7 i?2 K�`FX

9



J�`t- *HQDm`2- �M/ o�Hm2b

kyRd@Ry@kN

LPh1, A BK�;BM2 i?2`2 Kmbi #2 � r�v iQ +QMM2+i ǳp�Hm2bǴ BM T`Q;`�KKBM; rBi?
J�`tǶb i?2Q`v Q7 p�Hm2- #mi AǶK MQi bm`2 r?�i i?�i Bb- �M/ BiǶb #2vQM/ i?2 b+QT2
Q7 i?Bb TQbiX
Jv 7`B2M/ EvH2 H2i K2 FMQr �#Qmi i?Bb TQbi QM ǳ*HQDm`2 pbX h?2 ai�iB+ hvTBM;
qQ`H/Ǵ- r?B+? r�b � `2~2+iBQM QM _B+? >B+F2vǶb F2vMQi2 �i *HQDm`2f+QMD kyRdX
EvH2 /`2r � T�`iB+mH�` T�bb�;2 iQ Kv �ii2MiBQM, ǳ_B+? i�HF2/ �#Qmi ivT2bĘ �b
+QM+`2iBQMb- MQi �#bi`�+iBQMbX A p2`v Km+? �;`22 rBi? ?BK QM i?Bb TQBMi- bQ
Km+? bQ i?�i A /B/MǶi FMQr Bi r�bMǶi +QKKQM b2Mb2XǴ

"mi- QM 7m`i?2` +QMbB/2`�iBQM- A ;m2bb AǶK MQi i?�i bm`T`Bb2/X S2Q@
TH2 Q7i2M i�HF �#Qmi � S2`bQM +H�bb `2T`2b2MiBM; � T2`bQMX "mi Bi
/Q2bMǶiX Ai `2T`2b2Mib BM7Q`K�iBQM �#Qmi � T2`bQMX � S2`bQM ivT2-
rBi? +2`i�BM }2H/b Q7 ;Bp2M ivT2b- Bb � +QM+`2i2 +?QB+2 �#Qmi r?�i BM@
7Q`K�iBQM vQm r�Mi iQ F22T Qmi Q7 �HH Q7 i?2 TQbbB#H2 +?QB+2b Q7 r?�i
BM7Q`K�iBQM iQ i`�+F �#Qmi � T2`bQMX �M �#bi`�+iBQM rQmH/ B;MQ`2
i?2 T�`iB+mH�`b �M/ H2i vQm biQ`2 �Mv BM7Q`K�iBQM �#Qmi � T2`bQMX
�M/ r?BH2 vQmǶ`2 �i Bi- Bi KB;?i �b r2HH H2i vQm biQ`2 BM7Q`K�iBQM
�#Qmi �Mvi?BM;X h?2`2Ƕb bQK2i?BM; /22T2` i?2`2- r?B+? Bb �#Qmi
?�pBM; � ?B;?2`@Q`/2` MQiBQM Q7 /�i�X

h?Bb #`Qm;?i iQ KBM/ � T�bb�;2 #v J�`t BM i?2 :`mM/`Bbb2- r?2`2 ?2 /Bb+mbb2b
?Bb K2i?Q/QHQ;vX h?Bb T�bb�;2 ?�b #22M +QKK2Mi2/ QM �M/ /Bb+mbb2/ K�Mv
iBK2b bBM+2 i?2 Tm#HB+�iBQM Q7 i?2 :`mM/`Bbb2- #mi Bi b22Kb iQ K2 i?�i #v +QM@
M2+iBM; bQK2 Q7 i?2b2 B/2�b UTQHBiB+�H 2+QMQKv �M/ /�i�fbQ7ir�`2V r2 KB;?i #2
�#H2 iQ i?BMF i?`Qm;? bQK2 Q7 i?2 �bT2+ib Q7 BKK�i2`B�H H�#Qm` �M/ p�Hm2 BM i?2
rQ`Fb Q7- 7Q` 2t�KTH2- J�m`BxBQ G�xx�`�iQ- JB+?�2H >�`/i �M/ �MiQMBQ L2;`BX
AM i?2 R38d AMi`Q/m+iBQM- J�`t r`Bi2b i?�i

h?2 +QM+`2i2 Bb +QM+`2i2 #2+�mb2 Bi Bb i?2 +QM+2Mi`�iBQM Q7 K�Mv
/2i2`KBM�iBQMb- ?2M+2 mMBiv Q7 i?2 /Bp2`b2X Ai �TT2�`b BM i?2 T`Q+2bb
Q7 i?BMFBM;- i?2`27Q`2- �b � T`Q+2bb Q7 +QM+2Mi`�iBQM- �b � `2bmHi- MQi
�b � TQBMi Q7 /2T�`im`2- 2p2M i?Qm;? Bi Bb i?2 TQBMi Q7 /2T�`im`2 BM
`2�HBiv �M/ ?2M+2 �HbQ i?2 TQBMi Q7 /2T�`im`2 7Q` Q#b2`p�iBQM �M/
+QM+2TiBQMX UTX RyRVX

R



6Q` J�`t i?2 +QM+`2i2- i?�i r?B+? Bb `2T`2b2Mi2/ #v � +H�bb Q` �MQi?2` MQM@
T`BKBiBp2 /�i�ivT2- Bb r?�i r2 #2;BM rBi?- r?�i r2 b22 �`QmM/ mbX q2 b22 �
S2`bQM Q` � *�` Q` r2 �`2 7�+2/ rBi? � lb2`X h?2 T`Q+2bb Q7 �M�HvbBb �HHQrb mb
iQ #`2�F �T�`i U��������- iQ mM`�p2HV i?2b2 +QM+`2i2 T?2MQK2M� BMiQ i?2 �#bi`�+i
[m�HBiB2b Q` p�Hm2b i?�i K�F2 i?2K mTX AM i?Bb b2Mb2 i?2 �#bi`�+iBQMb /2i2`KBM2
i?2 7Q`K Q7 i?2 +QM+`2i2 i?BM;X Jv ?2B;?i Bb 8Ƕ9Ǵ @ i?Bb Bb �M �#bi`�+i p�Hm2
i?�i Bb QM2 /2i2`KBM�Mi Q7 Kv +QM+`2i2 #2BM;c A �K � S2`bQM rBi? � ?2B;?i Q7
Re9X8+KX
o�Hm2b /Q MQi +?�M;2c i?2v �`2 BKKmi�#H2X 8Ƕ9Ǵ /Q2b MQi #2+QK2 � /Bz2`2Mi
p�Hm2 r?2M A `2T`2b2Mi Bi BM � /Bz2`2Mi 7Q`K URe9+KVX h?Bb /Q2bMǶi K2�M i?�i
mMBib Q7 K2�bm`2K2Mi �`2 �@ Q` i`�Mb@?BbiQ`B+�Hc i?2 :`22F- _QK�M- *?BM2b2-
6`2M+? �M/ 1M;HBb? ǳ7QQiǴ /Q MQi `272` iQ i?2 b�K2 �#bQHmi2H H2M;i? @ #mi i?2
H2M;i? 2M+Q/2/ BM 8Ƕ9Ǵ BM kyRd Bb �M mM+?�M;BM; p�Hm2X

9k /Q2bMǶi +?�M;2X CmM2 kNi? kyy3 /Q2bMǶi +?�M;2X SQBMib /QMǶi
KQp2- /�i2b /QMǶi +?�M;2- MQ K�ii2` r?�i bQK2 #�/ +H�bb HB#`�`B2b
K�v +�mb2 vQm iQ #2HB2p2X 1p2M �;;`2;�i2b �`2 p�Hm2bX h?2 b2i Q7
Kv 7�pQ`Bi2 7QQ/b /Q2bMǶi +?�M;2- BX2X B7 A T`272` /Bz2`2Mi 7QQ/b BM
i?2 7mim`2- i?�i rBHH #2 � /Bz2`2Mi b2iX

h?Bb BKKmi�#BHBiv Q7 p�Hm2 Bb QM2 Q7 i?2 +Q`M2`biQM2b Q7 *HQDm`2X �b *?�b 1K@
2`B+F- "`B�M *�`T2`- �M/ *?`BbiQT? :`�M/ r`Qi2 BM *HQDm`2 S`Q;`�KKBM;,

JQbi T`Q;`�KKBM; H�M;m�;2b- 2Bi?2` i?`Qm;? B/BQK Q` 2tTHB+Bi /2@
bB;M- 2M+Qm`�;2 i?2 mb2 Q7 Kmi�#H2 bi�i2- r?2i?2` rBi?BM i?2 ;mBb2 Q7
Q#D2+ib Q` MQiX 6mM+iBQM�H T`Q;`�KKBM; H�M;m�;2b i2M/ iQ 2M+Qm`@
�;2 i?2 mb2 Q7 BKKmi�#H2 Q#D2+ibě`272``2/ iQ �b p�Hm2běiQ `2T`2b2Mi
T`Q;`�K bi�i2X *HQDm`2 Bb MQ /Bz2`2Mi BM i?Bb `2bT2+iX

AM bQK2 r�vb i?2 B/2� Q7 BKKmi�#H2 bi�i2 rQmH/ b22K iQ bmTTQ`i bi�M/�`/
7Q`K�H HQ;B+ Ur?�i 1M;2Hb +�HHb ǳK2i�T?vbB+�HǴ HQ;B+VX � Bb �Hr�vb � �M/ Bb
M2p2` MQi@�X "mi >B+F2vǶb `2+Q;MBiBQM Q7 +QM+`2iBQMb �b i?2 ǳ+QM+2Mi`�iBQMb Q7
K�Mv /2i2`KBM�iBQMbǴ �HHQrb mb iQ `2+Q;MBx2 i?2 /B�H2+iB+�H HQ;B+ 2K#2//2/
rBi?BM i?2 *HQDm`2 pB2r Q7 ivT2bX h?2 +QM+`2iBQM- i?2 K�FBM; +QM+`2i2- Q++m`b
�i � T�`iB+mH�` KQK2Mi BM iBK2X h?2 *HQDm`2 /Q+mK2Mi�iBQM `272`b iQ B/2MiBiv
UBX2X � 4 �V �b �M ǳ2MiBiv i?�i ?�b � bi�i2- r?B+? Bb Bib p�Hm2 �i � TQBMi BM iBK2ǴX
aQ r2 ?�p2- BM � b2Mb2 � ǳbvM+?`QMB+Ǵ pB2r Q7 bi�i2- r?2`2 bi�i2 Bb MQi +?�M;BM;
?BbiQ`B+�HHv- #mi Bb � b2[m2M+2 Q7 bi�iB+- BKKmi�#H2 bM�Tb?Qib BM bm++2bbBQM Ui?Bb
Bb bBKBH�` iQ i?2 a�mbbm`2�M pB2r Q7 H�M;m�;2 r?B+? BM7Q`K2/ ai`m+im`�HBbKVX
AM i?Bb pB2r- r2 bi�`i2/ rBi? i?2 +QM+`2i2 T?2MQK2MQM Ĝ � Q` S2`bQM Ĝ �M/
i?2M r2 #`QF2 Bi /QrM BMiQ Bib +QKTQM2Mi p�Hm2b U?2B;?i- 7Q` 2t�KTH2VX "mi r2
/QMǶi rQ`F rBi? i?2 �#bi`�+iBQMb- Dmbi �b BM i?2 `2�H rQ`H/ A /QMǶi �TT2�` �b �
?2B;?i rBi? #`QrM ?�B`- A �TT2�` �b � T2`bQMX "v rQ`FBM; #�+F mT 7`QK i?2
�#bi`�+iBQMb iQ i?2 +QM+`2iBQMb r2 +�M 2Mbm`2 i?2 +Q``2+iM2bb Q7 Qm` KQ/2HBM;
U/Q2b i?Bb ivT2 BMi2`�+i rBi? Qi?2` ivT2b �b i?2v rQmH/ BM i?2 `2�H rQ`H/VX
�M/ i?2 `2�H rQ`H/ /Q2b +?�M;2- Bi Bb Kmi�#H2X h?2 *HQDm`2 pB2r Q7 bi�i2- i?2M-
/Q2b �HHQr 7Q` � /B�H2+iB+�H mM7QH/BM; Q7 B/2MiBiB2b Qp2` iBK2X

k



A/2MiBiB2b �`2 K2Mi�H iQQHb r2 mb2 iQ bmT2`BKTQb2 +QMiBMmBiv QM �
rQ`H/ r?B+? Bb +QMbi�MiHv- 7mM+iBQM�HHv- +`2�iBM; M2r p�Hm2b Q7 Bib2H7X

ai�i2 �i QM2 KQK2Mi +�M +QMi`�/B+i bi�i2 �i �MQi?2` KQK2Mi- BM i?2 b2Mb2 i?�i
i?2 iQi�H bi�i2 +?�M;2b Qp2` iBK2- �M/ *HQDm`2 �HHQrb 7Q` rQ`FBM; b�72Hv rBi? i?Bb
FBM/ Q7 +QMi`�/B+iBQMX AM/22/- Bi Bb T`2+Bb2Hv i?2 BKKmi�#BHBiv Q7 i?2 �#bi`�+iBQMb
Up�Hm2bV i?�i T`QpB/2 i?2 �#BHBiv 7Q` � T`Q;`�KǶb bi�i2 iQ +?�M;2 b�72Hv Qp2` iBK2c
� p2`v /B�H2+iB+�H pB2r Q7 i?2 `mMMBM; Q7 bQ7ir�`2 Qp2` iBK2X
h?2`2 Bb- M�im`�HHv- � /�M;2` BM #2HB2pBM; i?2 rQ`H/ iQ �Hr�vb #2 bvM+?`QMB+-
i?�i Bb- �?BbiQ`B+�Hc i?Bb Bb T`2+Bb2Hv J�`tǶb �`;mK2Mi BM i?2 :`mM/`Bbb2- i?�i
i?2 +H�bbB+�H 2+QMQKBbib /B/ i?2 rQ`F Q7 �M�HvbBb iQ +QK2 mT rBi? �#bi`�+iBQMb-
#mi i?2M biQTT2/ i?2`2, rBi? � pB2r Q7 i?2 rQ`H/ i?�i i?2v #2HB2p2/ iQ #2 i`m2-
mM+?�M;BM;- �M/ i`�Mb?BbiQ`B+�HX J�`tǶb bQHmiBQM Bb iQ 2ti2M/ i?2 K2i?Q/QHQ;v
iQ `2im`M �;�BM iQ i?2 +QM+`2i2 Ui?Bb Bb i?2 i?2 K2i?Q/ Q7 T`2b2Mi�iBQM Q7 *�TBi�H-
7Q` 2t�KTH2VX "mi i?2 TQbi A #2;�M rBi? /Q2b � ;QQ/ DQ#- A i?BMF- B/2MiB7vBM; �
KBiB;�iBM; bi`�i2;v- r?B+? Bb i?2 T`�;K�iBbK Q7 bQHpBM; `2�H@rQ`H/ T`Q#H2KbX A7
r2 r�Mi iQ b2i mT � KQ/2H Q7 i?2 r�v i?2 rQ`H/ rQ`Fb Q` i?2 T`Q#H2K r2 r�Mi
iQ bQHp2 BM bQ7ir�`2- i?�i Bb QMHv ?�H7 i?2 bQHmiBQMX h?2 KQ/2H Kmbi rQ`F BM i?2
`2�H rQ`H/c BM K�Mv r�vb- bQ7ir�`2 b?QmH/ +QM7Q`K iQ J�`tǶb 7�KQmb RRi? i?2bBb
QM 62m2`#�+?- r?B+? Bb [mQi2/ QMHv iQQ Q7i2M iQ/�v, ǳh?2 T?BHQbQT?2`b ?�p2
QMHv BMi2`T`2i2/ i?2 rQ`H/- BM p�`BQmb r�vbc i?2 TQBMi Bb iQ +?�M;2 BiXǴ lb27mH
bQ7ir�`2 Bb 2z2+iBp2 bQ7ir�`2X
�HH Q7 _B+? >B+F2vǶb i�HFb �`2 7�Mi�biB+ @ iQ }M/ Qmi KQ`2 �#Qmi ?Bb B/2� Q7
T`Q;`�KKBM; rBi? p�Hm2b- BiǶb rQ`i? r�i+?BM; ?Bb kyRk E2vMQi2 ǳh?2 o�Hm2 Q7
o�Hm2bǴX

j



*H�bb- lb2` .�i� �M/ G�#Qm`

kyRd@RR@y9

h?Bb r22F i?2`2 r�b � HQi Q7 /Bb+mbbBQM �#Qmi i?2 2i?B+b Q7 i`�+FBM; HB#`�`v mb2`b
UbT2+B}+�HHv bim/2MibV �M/ T�bbBM; i?�i /�i� �HQM; iQ mMBp2`bBiv �/KBMBbi`�iBQMb
iQ ?2HT bmTTQ`i i?2 ǳbim/2Mi 2tT2`B2M+2Ǵ- 2Mbm`2 ǳbim/2Mi bm++2bbǴ- �M/ ǳT`Qp2
i?2 p�Hm2 Q7 HB#`�`B2bǴX h?2`2 r�b � HQi i?2`2 iQ ;2i BMiQ @ A `2+QKK2M/ HQQFBM;
�i i?2 iBK2HBM2b Q7 .Q`Qi?2� a�HQ- "�`#�`� 6Bbi2`- .QMM� G�M+HQb- J2`2/Bi?
6�`F�b- �M/ �M;2H� :�Hp�M 7Q` ;QQ/- BM@/2Ti? i�F2b QM r?v i?Bb Bb � T`Q#H2KX
q?�i bT�`F2/ i?Bb +QMp2`b�iBQM r�b � T`2b2Mi�iBQM �i 1/m+�mb2 kyRd QM ǳ*HQbBM;
i?2 .�i� :�T, AMi2;`�iBM; GB#`�`v .�i� BMiQ AMbiBimiBQM�H G2�`MBM; �M�HviB+bǴX
hrQ Q7 i?2 [m2biBQMb TQb2/ BM i?Bb T`2b2Mi�iBQM r�b ǳ�`2 i?2`2 +Q``2H�iBQMb
#2ir22M HB#`�`v mb2 �M/ bim/2Mi bm++2bb K2�bm`2b\ �M/ ?Qr /Q vQm K2�bm`2
bm++2bb\Ǵ h?2 T`2b2Mi2`b �`;m2/ i?�i #v BMi2;`�iBM; HB#`�`v mb2U`V /�i� rBi?
Qi?2` +�KTmb /�i�- r2 +QmH/ T`Qp2 i?2 p�Hm2 Q7 HB#`�`v mb2X PM2 Q7 i?2 bHB/2b
+QMi�BMb i?2 7QHHQrBM; [mQi2,

(h?2 GB#`�`B2b) �`2 +`BiB+�H iQ bmTTQ`iBM; bim/2Mi bm++2bb- r?B+? Bb
QM2 Q7 Qm` ?B;?2bi T`BQ`BiB2b �i i?2 lMBp2`bBivX GB#`�`B2b `2b2�`+?2`b
?�p2 ;�i?2`2/ +QKT2HHBM; /�i� i?�i BM/B+�i2 i?�i mM/2`;`�/m�i2b �`2
KQ`2 bm++2bb7mH U�b ;�m;2/ #v ?B;?2` :S�b- ?B;?2` `2i2MiBQM `�i2b-
�M/ ?B;?2` 9@v2�` ;`�/m�iBQM `�i2bV r?2M i?2v mb2 Qm` GB#`�`B2bX
US`QpQbi E�`2M >�MbQM _2K�`Fb �i i?2 GB#`�`B2b AJGa L�iBQM�H
J2/�H *2H2#`�iBQM- CmHv RN- kyRdV

h?2 irBii2` +QMp2`b�iBQM r�b Q7i2M +`BiB+�H Q7 i?2 TQHBiB+�H M�Bp2iû Q7 i?Bb TQbBiBQM-
2t2KTHB}2/ BM i?2b2 irQ ir22ib Ui�F2M KQ`2 Q` H2bb �i `�M/QKV,
ǳh?2vǶ`2 T�MQTiB+QMb- bQ H2iǶb /Q i?2 b�K25ǴA `2D2+i i?Bb �`;mK2Mi mii2`HvX Ai Bb
2pBHX ?iiTb,ffiX+Qf[br*S`6uHB

ě PM/�i`� Ba+?QQHB+mb U!GB#aF`�iV LQp2K#2` j- kyRd
ǳ*`2�i2 mb2` p�Hm2Ǵ ǳBKT`Qp2 i?2 +mbiQK2` 2tT2`B2M+2Ǵ ǳT`Qi2+i i?2 >QK2H�M/Ǵ
@ 2TB+ HB2b Q7 Qm` 2`�X
ě #�`#�`� }bi2` U!#}bi2`V LQp2K#2` j- kyRd
q?�i i?Bb T�`iB+mH�` /Bb+mbbBQM `2KBM/b K2 Q7 �`2 i?2 /2#�i2b �`QmM/ BM/mb@
i`B�H `�iBQM�HBx�iBQM i?�i iQQF TH�+2 QM i?2 Ai�HB�M H27i BM i?2 RNeybX h?2`2 r�b
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� b2Mb2 i?�i ǳ`�iBQM�HBx�iBQMǴ r�b Q#D2+iBp2- M2mi`�H UbQmM/ 7�KBHB�`\V @ i?�i
i?2 BM+`2�b2/ 2{+B2M+v T`Q/m+2/ #v- b�v- �miQK�iBQM Q` iBK2@KQiBQM bim/B2b
UBX2X i�vHQ`BbKV r2`2 bQK2?Qr BM/2T2M/2Mi Q7 i?2 +H�bb `2H�iBQMb?BTb BMi2;`�H iQ
i?2 +�TBi�HBbi Q`;�MBx�iBQM Q7 H�#Qm`X J�Mv QM i?2 H27i BM Ai�Hv BM i?2 bBtiB2b @
2MDQvBM; �M 2MQ`KQmb #QQK BM T`Q/m+iBpBiv �M/ bi�M/�`/ Q7 HBpBM; 7QHHQrBM; i?2
/B{+mHi v2�`b Q7 TQbi@r�` `2+QMbi`m+iBQM @ �`;m2/ i?�i BKT`Qp2K2Mib BM T`Q/m+@
iBpBiv b?QmH/ MQi #2 b22M �b BMi2;`�HHv +QMM2+i2/ rBi? +�TBi�HBbi 2tTHQBi�iBQM Q`
i?2 /QKBM�iBQM Q7 +�TBi�H Qp2` H�#Qm`X _�MB2`Q S�MxB2`B- 2/BiQ` Q7 i?2 ǳZm�/2`MB
_QbbBǴ U_2/ LQi2#QQFbV DQm`M�H- �`;m2/ i?�i i?Bb TQBMi Q7 pB2r bi`BTT2/ T�`@
iB+mH�` /2p2HQTK2Mib UiBK2@KQiBQM bim/B2b- mb2`@i`�+FBM;V 7`QK i?2B` +QM+`2i2
TQbBiBQM �M/ 7mM+iBQM rBi?BM i?2 bi`m;;H2 #2ir22M H�#Qm` �M/ +�TBi�H- r?B+? H2/
iQ b22BM; i?2b2 i?BM;b �b Q#D2+iBp2Hv p�Hm�#H2- mb27mH- �M/ ;QQ/- �M/ QMHv Tmi iQ
#�/ mb2 #v 2tTHQBi�iBp2 +�TBi�HBbibX h?2 /QKBM�Mi 72/2`�iBQM Q7 H�#Qm` mMBQMb �i
i?2 iBK2 K�BMi�BM2/ i?Bb TQbBiBQM- b22BM; ǳiBK2 �M/ KQiBQM bim/B2b- ǵ?mK�M `2@
H�iBQMbǶ- 2p2M i?2 `2bi`m+im`BM; �M/ T�`+2HHBb�iBQM Q7 i?2 H�#Qm` T`Q+2bb (BX2X i?2
�bb2K#Hv HBM2)Ǵ �b TQbb2bbBM; ǳ�M BMi`BMbB+ `�iBQM�HBiv �M/ M2+2bbBiv r?B+? i?2B`
+m``2Mi mb2 #v +�TBi�H +QmH/ M2p2` Q#HBi2`�i2Ǵ Uai2p2 q`B;?i- aiQ`KBM; >2�p2M-
TX 9kVX
h?Bb pB2r Bb KB``Q`2/ BM i?2 HB#`�`v �M/ ?B;?2`@2/m+�iBQM rQ`H/ #v i?Qb2 r?Q
i?BMF i?�i i?2 ;QQ/ r2 +�M /Q #v i`�+FBM; �M/ �;;`2;�iBM; mb2` /�i� Qmir2B;?b
i?2 `BbF Q7 i?�i /�i� #2BM; ǳKBbmb2/Ǵ #v UM2QHB#2`�HV mMBp2`bBiB2b �M/ i?2 +Q`@
TQ`�i2 BMi2`2bib i?�i �`2 bQ 2K#2//2/ rBi?BM i?2KX A Tmi i?2 rQ`/ ǳKBbmb2/Ǵ
BM [mQi2b #2+�mb2 i?2 mb2 Q7 mb2`fbim/2Mi /�i� iQ BM+`2�b2 i?2 2tTHQBi�iBQM Q7
bim/2Mib @ iQ im`M i?2K BMiQ rQ`F2`b- iQ `�MF- iQ Q`/2`- �M/ iQ +QM/2KM i?2
HQr2bi T2`7Q`K2`b @ Bb T`2+Bb2Hv i?2 T`QT2` mb2 Q7 bm+? /�i� mM/2` +�TBi�HBbKX
Ai BbMǶi bQ Km+? i?�i HB#`�`B�Mb �`2 �7`�B/ i?�i i?Bb /�i� K�v #2 ?�M/2/ Qp2`
iQ i?2 ;Qp2`MK2Mi Q` +Q`TQ`�iBQMb Ui?Qm;? Q7 +Qm`b2 r2 �`2 �7`�B/ Q7 i?Bb- �M/
`B;?iHv bQV- #mi i?�i Qm` /�i� Bb mb2/ iQ /22T2M �M/ 2ti2M/ i?2 [m�MiB}+�iBQM Q7
2/m+�iBQM �M/ 2/m+�iBQM�H T2`7Q`K�M+2- �M/ i?2`2#v i?2 `2H�iBQMb Q7 M2QHB#2`�H
+�TBi�HBbK Bib2H7X
�MQi?2` ir22i A +�K2 �+`Qbb r?B+? bmKb mT i?2 TQHBiB+�H M�Bp2iû Q7 i?Qb2 r?Q
i?BMF i?�i �Mv mb2` i`�+FBM; +�M #2 BMMQ+2Mi Bb i?2 7QHHQrBM;- r?B+? +QMi�BMb �
bHB/27`QK �_*Rd,
6QQ/ 7Q` i?Qm;?i �b OQ+H+�`+Rd rBM/b /QrM iQ/�vX TB+XirBii2`X+QKf/hr93SNNEy

ě "�`#�`� aM2�/ U!"�`#�`�CaM2�/V P+iQ#2` jR- kyRd
h?Bb TQBMi Q7 pB2r KB;?i ?�p2 #22M BMMQ+2Mi BM i?2 2�`Hv /�vb Q7 i?2 r2H7�`2
bi�i2- #27Q`2 i?2 i`�Mb7Q`K�iBQM Q7 bQ+B2iv BMiQ QM2 H�`;2 BKK�i2`B�H 7�+iQ`v iQQF
TH�+2- #mi BM � rQ`H/ BM r?B+? #Qi? /�i� �M/ i?2 �H;Q`Bi?Kb i?�i QT2`�i2 QM
i?2K �`2 #2BM; mb2/ iQ #`Q�/2M- 2ti2M/- /22T2M- �M/ bQHB/B7v bQ+B�H +QMi`QH- BM@
2[m�HBiv- 2tTHQBi�iBQM- �M/ /QKBM�iBQM- BM T�`iB+mH�` #v T`2pBQmbHv ǳ2MHB;?i2M2/Ǵ
Q` ǳT`Q;`2bbBp2Ǵ BMbiBimiBQMb HBF2 HB#`�`B2b Q` mMBp2`bBiB2b- bm+? � TQbBiBQM Bb MQ
HQM;2` BMMQ+2Mi- #mi �+iBp2Hv +mHT�#H2X
S�`i Q7 i?Bb BMMQ+2M+2 Bb- �b A b22 Bi- /m2 iQ � KBb`2+Q;MBiBQM QM i?2 T�`i Q7

k



HB#`�`B�Mb U2bT2+B�HHv �+�/2KB+ HB#`�`B�MbV �M/ 7�+mHiv K2K#2`b i?�i r2 �M/
i?2 bim/2Mib �`2 �HH T�`i Q7 i?2 rQ`FBM; +H�bbc r2 /Q MQi QrM �M/ +QMi`QH i?2
K2�Mb Q7 T`Q/m+iBQM i?�i r2 mb2 2p2`v /�v @ i?2 K2�Mb Q7 T`Q/m+iBQM �`2 QrM2/
#v i?2 mMBp2`bBiv Q` i?2 ;Qp2`MK2Mi Ur?�i J�`BQ h`QMiB +�HHb ǳi?2 +QHH2+iBp2
+�TBi�HBbiǴV- �M/ r2 �`2 #`Qm;?i iQ;2i?2` rBi? i?2K 2p2`v /�v BM #mBH/BM;b
i?2v �HbQ QrMX h?2 /2+HBM2 Q7 BM/mbi`B�H T`Q/m+iBQM BM LQ`i? �K2`B+� ?�b
i2M/2/ iQ KvbiB7v i?Bb 7�+ic r2 +�M BK�;BM2 i?�i #2+�mb2 r2 �`2MǶi BM/mbi`B�H
rQ`F2`b i?�i r2 �`2MǶi rQ`F2`b �i �HHX "mi BM 7�+i- i?2 QTTQbBi2 ?�b i�F2M TH�+2X
�b h`QMiB �`;m2/ BM ?Bb RNek 2bb�v BM Zm�/2`MB _QbbB- ǳ6�+iQ`v �M/ aQ+B2ivǴ-
ǳq?2M �HH Q7 bQ+B2iv Bb `2/m+2/ iQ � 7�+iQ`v- i?2 7�+iQ`v @ �b bm+? @ b22Kb iQ
/Bb�TT2�`ǴX q?�i r2 /Q r?2M r2 T�`iB+BT�i2 BM HQ;B+b Q7 `�iBQM�HBiv bm+? �b
BMi2;`�iBM; Qm` mb2` /�i� rBi? Qi?2` ǳH2�`MBM; K�M�;2K2MiǴ /�i� Bb iQ bT`2�/
i?2 ǳ7�+iQ`B+Bx�iBQMǴ Q7 i?2 HB#`�`v �M/ i?2 mMBp2`bBivX q2 ?�p2 iQ H2�`M i?�i r2
�`2 MQi- /2bTBi2 �TT2�`�M+2b- QmibB/2 i?2 HQ;B+ Q7 /QKBM�iBQM �M/ 2tTHQBi�iBQM
Q7 +�TBi�HBbi T`Q/m+iBQM Dmbi #2+�mb2 Bi Bb ?�`/ iQ b22 r?�i Qm` +QKKQ/Biv Bb Q`
#2+�mb2 r2 ?�p2 KQ`2 �miQMQKv �M/ #2ii2` #2M2}ib i?�M Qi?2` K2K#2`b Q7 i?2
rQ`FBM; +H�bbX G�#Qm` Bb MQi Dmbi � T�`i Q7 i?2 +�TBi�HBbi `2H�iBQMb?BT- Bi Bb ǳi?2
i`mHv �+iBp2 bB/2 Q7 +�TBi�H- i?2 M�im`�H bBi2 Q7 2p2`v +�TBi�HBbi /vM�KB+Ǵ Uh`QMiBVX
aQ r2 ?�p2 iQ #2 pB;BH�Mi rBi? `2bT2+i iQ Qm` +QKTHB+Biv BM i?2 T`Q+2bb2b �M/
/vM�KB+b Q7 +�TBi�HBbi bQ+B�H `2T`Q/m+iBQMX
1p2Mim�HHv- Q7 +Qm`b2- pB;BH�M+2 rBHH MQi #2 2MQm;?c r2 rBHH �HbQ ?�p2 iQ b22 i?�i
BM+`2�bBM; Qm` bi�M/�`/ Q7 HBpBM; `2H�iBp2- Q` Qm` �miQMQKv- Q` Qm` #2M2}ib- rBi?
`2bT2+i iQ Qi?2`b U2bT2+B�HHv bim/2Mib �M/ K�`;BM�HBx2/ mb2`bV Bb MQi � ;Q�H rQ`i?
Tm`bmBM;X 1p2Mim�HHv r2 iQQ rBHH #2 +QKTH2i2Hv T`QH2i�`B�MBx2/X AM i?2 rQ`/b
Q7 h`QMiB- r?�i M22/b iQ Q++m`- BM HB#`�`B2b �M/ mMBp2`bBiB2b �b T�`i Q7 i?2 bQ+B�H
7�+iQ`v- Bb i?�i ǳH�#Qm` Kmbi b22 H�#Qm`@TQr2`- �b +QKKQ/Biv- �b Bib QrM 2M2KvǴ
@ BKT`QpBM; i?2 ǳp�Hm2Ǵ Q7 Qm` +QKKQ/Biv- Qm` H�#Qm`@TQr2`- Bb MQi 2MQm;?- r2
?�p2 iQ 2M/ i?2 7�+i Q7 H�#Qm` �b � +QKKQ/Biv +QKTH2i2Hv- �b T�`i Q7 i?2 iQi�H
�#QHBiBQM Q7 i?2 +QKKQ/Biv@7Q`K BM ;2M2`�HX

j



_2pB2r, h?2 J�M BM i?2 >B;? *�biH2

kyRd@RR@y8

S?BHBT EX .B+F- h?2 J�M BM i?2 >B;? *�biH2- BM 6Qm` LQp2Hb Q7 i?2 RNeyb UGB#`�`v
Q7 �K2`B+�- kyydVX 6B`bi Tm#HBb?2/ BM RNekX
h?2 J�M BM i?2 >B;? *�biH2 Bb � #QQF �#Qmi `�+BbKX _�+BbK BK#m2b 2p2`v BMi2`@
�+iBQM- 2p2`v `2H�iBQMb?BT BM i?2 MQp2HX "mi `�+BbK- r?BH2 i?2 KQbi BKK�M2Mi-
Bb bBKTHv � T�`iB+mH�` +�b2 Q7 2bb2MiB�HBbK- �M/ Bi Bb 2bb2MiB�HBbK i?�i Bb i?2 mM@
/2`HvBM; +QM+2`M Q7 i?2 r?QH2 MQp2HX h?2 [m2biBQM Q7 r?�i +?�`�+i2`BbiB+b �`2
2bb2MiB�H iQ � T2`bQM Q` Q#D2+i- r?�i Bb BKKmi�#H2 �M/ r?�i +�M #2 +?�M;2/-
Bb �HKQbi �M Q#b2bbBQM i?`Qm;?Qmi i?2 #QQFX h?2 KQbi Q#pBQmb 2t�KTH2 Bb i?2
[m2biBQM Q7 ?BbiQ`B+�H M2+2bbBivc r?�i- 7Q` mb- Bb �Hi2`M�iBp2 ?BbiQ`v Bb +QKKQM
b2Mb2 �M/ ?BbiQ`B+�H 7�+i 7Q` i?2 +?�`�+i2`b BM i?2 #QQFX h?2v 722H iQr�`/b h?2
:`�bb?QTT2` GB2b >2�pv i?2 r�v r2 722H iQr�`/b h?2 J�M BM i?2 >B;? *�biH2-
i?2 22`B2 722HBM; Q7 � ?BbiQ`v @ i?�i KQbi T2`bQM�H- bm#D2+iBp2- �M/ TQr2`7mH 722H@
BM; Q7 #2HQM;BM; @ i?�i ?�b #22M T2`p2`i2/- b2Mi Qz +Qm`b2X 1bb2MiB�HBbK Bb �
+QM+2`M Q7 K�Mv Q7 i?2 +?�`�+i2`bX
ǳ>BbiQ`B+BivǴ @ � T�`iB+mH�`Hv m#B[mBiQmb 2bb2MiB�HBbK @ Bb � +QKKQM +QM+2`M �M/
�M BKTQ`i�Mi THQi TQBMi,

ǵh?Bb r?QH2 /�KM ?BbiQ`B+Biv #mbBM2bb Bb MQMb2Mb2X h?Qb2 C�Tb �`2
#�ibX AǶHH T`Qp2 BiXǶ :2iiBM; mT- ?2 ?m``B2/ BMiQ ?Bb bim/v- `2im`M2/
�i QM+2 rBi? irQ +B;�`2ii2 HB;?i2`b r?B+? ?2 b2i /QrM QM i?2 +Qz22
i�#H2X ǵGQQF �i i?2b2X GQQF i?2 b�K2- /QMǶi i?2v\ q2HH- HBbi2MX
PM2 ?�b ?BbiQ`B+Biv BM BiXǶ >2 ;`BMM2/ �i ?2`X ǵSB+F i?2K mTX :Q
�?2�/X PM2Ƕb rQ`i?- Q?- K�v#2 7Q`iv Q` }7iv i?Qmb�M/ /QHH�`b QM
i?2 +QHH2+iQ`bǶ K�`F2iXǶ
h?2 ;B`H ;BM;2`Hv TB+F2/ mT i?2 irQ HB;?i2`b �M/ 2t�KBM2/ i?2KX
ǵ.QMǶi vQm 722H Bi\Ƕ ?2 FB//2/ ?2`X ǵh?2 ?BbiQ`B+Biv\Ƕ
a?2 b�B/- ǵq?�i Bb Ƕ?BbiQ`B+BivǶ\Ƕ
ǵq?2M � i?BM; ?�b ?BbiQ`v BM BiX GBbi2MX PM2 Q7 i?Qb2 irQ wBTTQ
HB;?i2`b r�b BM 6`�MFHBM .X _QQb2p2HiǶb TQ+F2i r?2M ?2 r�b �bb�bbB@
M�i2/X �M/ QM2 r�bMǶiX PM2 ?�b ?BbiQ`B+Biv- � ?2HH Q7 � HQi Q7 BiX �b
Km+? �b �Mv Q#D2+i 2p2` ?�/X �M/ QM2 ?�b MQi?BM;X *�M vQm 722H Bi\Ƕ
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>2 Mm/;2/ ?2`X ǵuQm +�MǶiX uQm +�MǶi i2HH r?B+? Bb r?B+?X h?2`2Ƕb
MQ ǶKvbiB+�H TH�bKB+ T`2b2M+2-Ƕ MQ ǵ�m`�Ƕ �`QmM/ BiXǶ

q2 �`2 BMi`Q/m+2/ iQ QM2 2H2K2Mi Q7 2bb2MiB�HBbK QM i?2 }`bi T�;2 @ �M 2H2K2Mi
#QmM/ mT BM i?2 `�+B�H 2bb2MiB�HBbK i?�i HQQKb bQ H�`;2 i?`Qm;?Qmi i?2 MQp2HX AM
i?Bb +�b2- i?2 B/2� Q7 ǳTH�+2Ǵ ?�b #2+QK2 � +mHim`�H MQ`K rBi?BM i?2 C�T�M2b2
Q++mTB2/ S�+B}+ ai�i2b Q7 �K2`B+�- iQ i?2 2ti2Mi i?�i _Q#2`i *?BH/�M- �M �K2`@
B+�M r?Q bm#b+`B#2b iQ i?2 `�+B�H 2bb2MiB�HBbK i?�i ?�b #2+QK2 +QKKQM TH�+2 BM
i?2 rQ`H/ Q7 i?2 MQp2H- Bb 2ti`2K2Hv +QMb+BQmb Q7 K�BMi�BMBM;- ;�BMBM; Q` HQbBM;
TH�+2- mMiBH @ H�i2` BM i?2 MQp2H @ ?2 �+?B2p2b � b2Mb2 Q7 ?QT2 BM �K2`B+�M +mHim`2X
"mi i?2`2 Bb �HbQ r�#B �M/ rm- 2bb2MiB�H 2H2K2Mib i?�i #2HQM; iQ T�`iB+mH�` Q#D2+i
�M/ TH�v BKTQ`i�Mi `QH2b rBi?BM i?2 MQp2HX

h�bi27mH BM i?2 2ti`2K2X �M/ ě bQ �b+2iB+X 62r TB2+2bX � H�KT
?2`2- i�#H2- #QQF+�b2- T`BMi QM i?2 r�HHX h?2 BM+`2/B#H2 C�T�M2b2
b2Mb2 Q7 r�#BX Ai +QmH/ MQi #2 i?Qm;?i BM 1M;HBb?X h?2 �#BHBiv iQ
}M/ BM bBKTH2 Q#D2+ib � #2�miv #2vQM/ i?�i Q7 i?2 2H�#Q`�i2 Q` Q`M�i2X
aQK2i?BM; iQ /Q rBi? i?2 �``�M;2K2MiX
ǵAi /Q2b MQi ?�p2 r�#B-Ƕ S�mH b�B/- ǵMQ` +QmH/ Bi 2p2`X "mi ěǶ >2
iQm+?2/ i?2 TBM rBi? ?Bb M�BHX ǵ_Q#2`i- i?Bb Q#D2+i ?�b rmXǶ

P7 +Qm`b2 #Qi? r�#B �M/ rm �`2 2H2K2Mib rBi?BM i?2 H�`;2` 2bb2MiB�HBbK Q7 `�+2
+QMi�BM2/ rBi?BM i?2 H�`;2` 2bb2MiB�HBbK Q7 ?BbiQ`B+�H i`mi?X q?�i .B+F ?�b
+QMbi`m+i2/ Bb � K�i`vQb?F� @ M2biBM; /QHH @ Q7 2bb2MiB�HBbKb BM Q`/2` iQ TH�v i?2K
�;�BMbi 2�+? Qi?2` �M/ iQ BMi2``Q;�i2 #Qi? i?2 B/2�b Q7 7`22 rBHH �M/ ?BbiQ`B+�H
M2+2bb2bBivX
h?Bb Bb i?2 rQ`H/ .B+F ?�b ?�b +QMbi`m+i2/- � rQ`H/ r?B+? i�F2b `�+B�H 2bb2MiB�H@
BbK bQ b2`BQmbHv �b iQ K�F2 Bi +QKKQM b2Mb2- � rQ`H/ BM r?B+? `�+BbK Bb #Qi?
�Hr�vb@T`2b2Mi �M/ �Hr�vb@+QMi2bi2/ /m2 iQ i?2 b?B7iBM; /vM�KB+b Q7 TQr2` BM
i?2 m.B+F ?�b ?�b +QMbi`m+i2/- �M/ BM r?B+? `�+B�H 2bb2MiB�HBbK U`�+BbKV Bb i�F2M
7Q` ;`�Mi2/ #2+�mb2 Bi Bb T�`i Q7 � M2irQ`F Q7 Qi?2` 2bb2MiB�HBbKbX 6`�MF 6U`VBMF-
� C2r r?Q ?�b K�M�;2/ iQ bm`pBp2 #Qi? i?2 >QHQ+�mbi �M/ i?2 L�xB `�+2 H�rb
i?�i MQr ;Qp2`M KQbi Q7 i?2 la- ?�b ?�/ iQ +?�M;2 ?Bb 72�im`2b �M/ M�K2 BM
Q`/2` iQ T�bb �b MQM@C2rBb?X .B+F b?Qrb ?Qr �MiB@b2KBiB+ 2bb2MiB�HBbK Bb 2bb2M@
iB�HHv +QMi`�/B+iQ`v, �MiB@b2KBi2b TH�+2 ;`2�i biQ+F BM i?2 ǳ2bb2MiB�H 72�im`2bǴ Q7
C2rb- #mi �HbQ K�BMi�BM i?�i i?2`2 Bb bQK2 2bb2MiB�H ǳC2rBb?M2bbǴ i?�i BM?2`2b
/2bTBi2 Qmir�`/ 72�im`2bX
Ai Bb i?2 mM[m2biBQM2/ M�im`2 Q7 2bb2MiB�HBbKb i?�i A i?BMF ?Q``B}2/ .B+F- �M/
T`QpB/2 �M mM/2`iQM2 Q7 ?Q``Q` iQ i?2 MQp2HX 1bb2MiB�HBbK 7Q`+2b T2QTH2 BMiQ T�i@
i2`Mb Q7 #2?�pBQm` i?�i M2p2` ?�p2 iQ #2 [m2biBQM2/ Q` +?�HH2M;2/Ę Q` +?�M;2/X
h?2`2 �`2 irQ 2H2K2Mib 7`QK QmibB/2 i?2 2bb2MiB�HBbK i?�i K�F2b i?2 MQp2H bQ
+H�mbi`QT?Q#B+X h?2 }`bi Bb i?2 MQp2H r`Bii2M #v ǳh?2 J�M BM i?2 >B;? *�biH2Ǵ
?BKb2H7- h?2 :`�bb?QTT2` GB2b >2�pv- r?B+? /2b+`B#2b �M ǳ�Hi2`M�i2 ?BbiQ`vǴ BM
r?B+? :2`K�Mv �M/ C�T�M HQb2 i?2 r�`X h?2 MQp2H /Bbim`#b �HH Q7 i?2 +?�`�+i2`b
r?Q `2�/ Bi- +?�HH2M;BM; i?2B` +QKKQM b2Mb2 �#Qmi i?2 2bb2MiB�H �M/ 2i2`M�H

k



i`mi?b Q7 i?2B` HBp2bX h?2 b2+QM/ 2H2K2iM Bb i?2 A *?BM; Bib2H7- r?B+? QM i?2 7�+2
Q7 Bi b22Kb iQ #2 bBKTHv � ?BTTB2 �z2+i�iBQM Q7 .B+FǶbX "mi i?2 +H2`QK�M+v Q7
i?2 A *?BM; i�F2b /2+BbBQM �r�v 7`QK i?2 +?�`�+i2`bǶ `2HB�M+2 QM 2bb2MiB�HBbKX
P7 +Qm`b2- i?2 B/2� Bb i?�i i?2 *H�bbB+ Q7 *?�M;2b i�Tb BMiQ bQK2 HQr2` H2p2H Q7
2bb2MiB�HBbK Q7 r?B+? i?2 +?�`�+i2`b �`2 mM�r�`2- 7`QK 7`QK i?2 T2`bT2+iBp2 Q7
i?2 MQp2H �M/ .B+FǶb r`BiBM; Q7 Bi- Bi �//b �M 2H2K2Mi Q7 +?�M+2 @ `�M/QKM2bb
#2BM; /B�K2i`B+�HHv QTTQb2/ iQ 2bb2MiB�HBbi /2i2`KBMBbKX
h?Bb r�b � `2`2�/ 7Q` K2X hrQ v2�`b �;Q- r?2M A }M�HHv Qi BMiQ SE.- i?Bb r�b
i?2 }`bi MQp2H A `2�/X Ai bi�M/b mT �b QM2 Q7 ?Bb #2bi- �HQM; rBi? l#BF �M/ �
a+�MM2` .�`FHvX Ai `2T�vb `2`2�/BM; BM K�Mv r�vb- �M/ +?�HH2M;2b i?2 `2�/2`Ƕb
T`2+QM+2Bp2/ MQiBQMb Q7 r?�i SE. Bb �#QmiX

j



"HQQ/v G2;BbH�iBQM

kyRd@RR@Rd

u2bi2`/�v- i?2 PMi�`BQ Sm#HB+ a2`pB+2 1KTHQv22b lMBQM UPSa1lV pQi2/ Qp2`@
r?2HKBM;Hv iQ `2D2+i �M Qz2` #v i?2 *QHH2;2 1KTHQv2` *QmM+BH i?�i i?2 mMBQM
�`;m2/ r�b K�/2 BM #�/ 7�Bi? �M/ �M �ii2KTi iQ /Q �M 2M/@`mM �`QmM/ M2;Q@
iB�iBQM #v TmiiBM; i?2 Qz2` /B`2+iHv iQ � `�iB}+�iBQM pQi2 #v i?2 K2K#2`b?BTX
h?2 Qz2` K�/2 #v i?2 *1* r�b #�bB+�HHv i?2 b�K2 �b i?2 QM2 K�/2 T`BQ` iQ
i?2 PSa1l bi`BF2 }p2 r22Fb �;Q- �M/ r�b � bi2T #�+F 7`QK i?2 72r +QM+2bbBQMb
M2;QiB�i2/ bBM+2 i?2MX PSa1l T`2bB/2Mi q�``2M h?QK�b b�B/

*�HHBM; 7Q` i?Bb pQi2 r�b � #mHHv KQp2 #v *QmM+BHX (Ę) �i � iBK2 r?2M
r2 r2`2 QMHv � 72r bi2Tb �r�v 7`QK ;2iiBM; � /2�H- i?2v Qp2`TH�v2/
i?2B` ?�M/ �M/ `Q##2/ bim/2Mib Q7 irQ r22Fb Q7 i?2B` 2/m+�iBQMX

3eW Q7 pQi2`b `2D2+i2/ i?2 Qz2`- rBi? pQi2` im`MQmi �i N8W- r?B+? Bb �K�xBM;c
#Qm`;2QBb 2H2+iBQMb +�M QMHv /`2�K Q7 bm+? H2p2Hb Q7 T�`iB+BT�iBQMX
6`B2M/b Q7 KBM2 r?Q �`2 K2K#2`b Q7 PSa1l- bi`BFBM; +QHH2;2 7�+mHiv- r2`2 +H2�`
i?�i i?2 `2D2+iBQM Q7 i?2 Qz2` QT2M2/ i?2 /QQ` iQ #�+F@iQ@rQ`F H2;BbH�iBQM- #mi
i?2 722HBM; r�b i?�i i?2 PMi�`BQ ;Qp2`MK2Mi rQmH/ r�Bi mMiBH JQM/�v iQ b22
r?�i- B7 �Mv- T`Q;`2bb r�b K�/2 BM M2;Qi�iBQMb Qp2` i?2 r22F2M/X >Qr2p2`- QMHv
?Qm`b �7i2` i?2 *1* Qz2` r�b `2D2+i2/- E�i?H22M qvMM2 i�#H2/ #�+F@iQ@rQ`F
H2;BbH�iBQM- 2z2+iBp2Hv HQQFBM; iQ �#`Q;�i2 i?2 +QMbiBimiBQM�HHv@T`Qi2+i2/ `B;?i@
iQ@bi`BF2 Q7 PSa1l K2K#2`bX h?2 T`QpBM+B�H L.S ?�b `27mb2/ iQ bmTTQ`i i?2
H2;BbH�iBQM- K2�MBM; i?�i i?2 #BHH rBHH #2 /2#�i2/ Qp2` i?2 r22F2M/- `�i?2` i?�M
#2BM; Tmb?2/ i?`Qm;? BKK2/B�i2HvX
�b AǶp2 #22M 7QHHQrBM; i?2 bi`BF2- AǶp2 �HbQ #22M `2�/BM; �`QmM/ BM oQHmK2 R Q7
*�TBi�H- K�FBM; +QMM2+iBQMb r?2`2 TQbbB#H2X q?2M i?2 #�+F@iQ@rQ`F H2;BbH�iBQM
r�b i�#H2/ v2bi2`/�v- Bi b22K2/ +H2�` i?�i i?2`2 �`2 /B`2+i +QMM2+iBQMb #2ir22M
bm+? bi�i2 BMi2`p2MiBQM QM #2?�H7 Q7 i?2 2KTHQv2`- �M/ i?2 ?BbiQ`v Q7 r?�i J�`t
+�HHb ǳ#HQQ/v H2;BbH�iBQM �;�BMbi i?2 2tT`QT`B�i2/Ǵ- *?�Ti2` kj Q7 oQHmK2 RX
J�`t Bb r`BiBM; BM i?2 +QMi2ti Q7 ǳaQ@*�HH2/ S`BKBiBp2 �++mKmH�iBQMǴ- i?�i Bb-
i?2 T`Q+2bb #v r?B+? i?2 +�TBi�HBbi KQ/2 Q7 T`Q/m+iBQM +�K2 iQ 2tBbi BM TH�+2 Q7
i?2 72m/�HBbK US�`i 1B;?i Q7 oQHmK2 RVX J�`t �`;m2b i?�i irQ T`Q+2bb2b r2`2
`2[mB`2/ 7Q` +�TBi�HBbK iQ /2p2HQT, i?2 +`2�iBQM Q7 � T`QH2i�`B�i r?Q ?�/ MQ
K2�Mb Q7 bm#bBbi2M+2 UH�M/- iQQHb- `�r K�i2`B�HbV �M/ r?Q r2`2 i?2`27Q`2 7Q`+2/
iQ b2HH i?2B` H�#Qm` BM Q`/2` iQ HBp2- �M/ i?2 +QM+2Mi`�iBQM Q7 H�M/- iQQHb- `�r

R



K�i2`B�Hb �M/ Qi?2` 7Q`Kb Q7 +�TBi�H BM i?2 ?�M/b Q7 � M2r `mHBM; +H�bbX "2+�mb2
i?2 T2�b�Mi`v mM/2` 72m/�HBbK TQbb2bb2/ @ B7 QMHv #v mb2 �M/ i`�/BiBQM @ i?2B`
QrM K2�Mb Q7 T`Q/m+iBQM- i?2 }`bi bi2T BM i?2 +`2�iBQM Q7 i?2 T`QH2i�`B�i r�b i?2
2tT`QT`B�iBQM Q7 i?2 T2�b�Mib- br22TBM; i?2K Qz i?2 H�M/- T`Bp�iBxBM; Bi- �M/
K�FBM; Bi BKTQbbB#H2 7Q` �MvQM2 iQ rQ`F rBi? Bi Q` QM Bi rBi?Qmi b2HHBM; i?2B`
H�#Qm`@TQr2` iQ i?2 /2p2HQTBM; +�TBi�HBbi +H�bbX
h?2 ǳ#HQQ/v H2;BbH�iBQMǴ J�`t `272`b iQ �`2 i?2 �+ib Q7 KQM�`+? �M/ T�`HB�K2Mi
�;�BMbi i?2 2tT`QT`B�i2/ T2�b�Mi`v BM bmTTQ`i Q7 i?2 +�TBi�HBbi +H�bbX 6mM/�@
K2Mi�HHv- bm+? H2;BbH�iBQM ?�/ irQ #`Q�/ ;Q�HbX PM i?2 QM2 ?�M/- 2t@T2�b�Mib
r?Q 7QmM/ i?2Kb2Hp2b mM�#H2 iQ bmTTQ`i i?2Kb2Hp2b ?�/ iQ #2 7Q`+2/ BMiQ i?2
H�#Qm` K�`F2i- 2Bi?2` BM i?2 M2r +�TBi�HBbi 7�`Kb- Q` BMiQ i?2 +BiB2b iQ rQ`F BM
K�Mm7�+im`2bX >2M+2 i?2 H2;BbH�iBQM �;�BMbi ǳp�;�#QM/�;2Ǵ- 2i+X

h?2 7�i?2`b Q7 i?2 T`2b2Mi rQ`FBM; +H�bb r2`2 +?�biBb2/ 7Q` i?2B`
2M7Q`+2/ i`�Mb7Q`K�iBQM BMiQ p�;�#QM/b �M/ T�mT2`bX G2;BbH�iBQM
i`2�i2/ i?2K �b ǵpQHmMi�`vǶ +`BKBM�Hb- �M/ �bbmK2/ i?�i Bi r�b 2M@
iB`2Hv i?2B` TQr2`b iQ ;Q QM rQ`FBM; mM/2` i?2 QH/ +QM/BiBQMb r?B+?
BM 7�+i MQ HQM;2` 2tBbi2/X U3NeVX

PM i?2 Qi?2` ?�M/- H2;BbH�iBQM r�b `2[mB`2/ iQ F22T r�;2b HQr /m`BM; i?Bb T2`BQ/
r?2M i?2 rQ`FBM; +H�bb r�b #2BM; +QMbi`m+i2/X

h?2 `BbBM; #Qm`;2QBbB2 M22/b i?2 TQr2` Q7 i?2 bi�i2- �M/ mb2b Bi iQ
ǵ`2;mH�i2Ƕ r�;2b- BX2X iQ 7Q`+2 i?2K BMiQ i?2 HBKBib bmBi�#H2 7Q` K�FBM;
� T`Q}i- iQ H2M;i?2M i?2 rQ`FBM; /�v- �M/ iQ F22T i?2 rQ`F2` ?BKb2H7
�i ?Bb MQ`K�H H2p2H Q7 /2T2M/2M+2X U3NN@NyyVX

h?2 H�rb �;�BMbi p�;�#QM/�;2 2ti2M/2/ 2p2M iQ bH�p2`v U3NdV �M/ iQ /2�i? 7Q`
`2T2�i Qz2Mb2b U3N3VX

�MvQM2 r�M/2`BM; �#Qmi �M/ #2;;BM; Bb /2+H�`2/ � `Q;m2 �M/ �
p�;�#QM/X CmbiB+2b Q7 i?2 T2�+2Ę �`2 �mi?Q`Bx2/ iQ ?�p2 i?2K Tm#@
HB+Hv r?BTT2/ �M/ iQ BKT`BbQM i?2K 7Q` bBt KQMi?b 7Q` i?2 }`bi Q7@
72Mb2- �M/ irQ v2�`b 7Q` i?2 b2+QM/X (Ę) AM+Q``B;B#H2 �M/ /�M;2`Qmb
`Q;m2b �`2 iQ #2 #`�M/2/ rBi? �M _ QM i?2 H27i b?QmH/2` �M/ b2i iQ
?�`/ H�#Qm`- �M/ B7 i?2v �`2 +�m;?i #2;;BM; �;�BM- iQ #2 2t2+mi2/
rBi?Qmi K2`+vX U3N3@3NNVX
h?mb r2`2 i?2 �;`B+mHim`�H 7QHF }`bi 7Q`+B#Hv 2tT`QT`B�i2/ 7`QK i?2
bQBH- /`Bp2M 7`QK i?2B` ?QK2b- im`M2/ BMiQ p�;�#QM/b- �M/ i?2M
r?BTT2/- #`�M/2/ �M/ iQ`im`2/ #v ;`Qi2b[m2Hv i2``Q`BbiB+ H�rb BMiQ
�++2TiBM; i?2 /Bb+BTHBM2 M2+2bb�`v 7Q` i?2 bvbi2K Q7 r�;2@H�#Qm`X
U3NNVX

G2;BbH�iBQM �`QmM/ r�;2b b2i � H2;�H K�tBKmK r�;2- �M/ BKT`BbQM2/ Q` #`�M/2/
�MvQM2 rQ`FBM; �i � ?B;?2` r�;2X S2M�HiB2b 7Q` T�vBM; � ?B;?2` r�;2 r2`2 H2bb
i?�M T2M�HiB2b 7Q` �++2TiBM; � ?B;?2` r�;2 UNyRVX

AM i?2 bBti22Mi? +2Mim`vĘ _2�H r�;2bĘ 72HHX L2p2`i?2H2bb i?2 H�rb 7Q`

k



F22TBM; i?2K /QrM `2K�BM2/ BM 7Q`+2- iQ;2i?2` rBi? i?2 2�`@+HBTTBM;
�M/ #`�M/BM; Q7 i?Qb2 ǵr?QK MQ@QM2 r�b rBHHBM; iQ i�F2 BMiQ b2`pB+2ǶX

PM2 Q7 i?2 KQbi i2HHBM; �bT2+ib Q7 i?Bb H2;BbH�iBQM Bb i?�i BM7`�+iBQMb +QKKBii2/
#v i?2 2KTHQv2` r�b � +BpBH K�ii2` UBX2X i`B2/ BM � +BpBH +Qm`iV- r?BH2 BM7`�+iBQMb
#v rQ`F2`b r2`2 +`BKBM�HX

h?2 T`QpBbBQMb Q7 i?2 bi�imi2b Q7 H�#Qm`2`b �b iQ +QMi`�+ib #2ir22M
K�bi2` �M/ rQ`FK�M- `2;�`/BM; ;BpBM; MQiB+2 �M/ i?2 HBF2- r?B+?
�HHQr QMHv � +BpBH �+iBQM �;�BMbi i?2 K�bi2` r?Q #`2�Fb ?Bb +QMi`+�+i-
#mi T2`KBi- QM i?2 +QMi`�`v- � +`BKBM�H �+iBQM �;�BMbi i?2 rQ`F2` r?Q
#`2�Fb ?Bb +QMi`�+i- �`2 biBHH BM 7mHH 7Q`+2 �i i?Bb KQK2MiX (lMiBH R3d8-
BM 7�+i)Ǵ UNyk@NyjVX

q2 b22 ?2`2 i?2 2�`Hv ?BbiQ`v Q7 bi�i2 BMi2`p2MiBQM BMiQ H�#Qm` /BbTmi2b QM i?2
T�`i Q7 i?2 2KTHQv2`X "�+F@iQ@rQ`F H2;BbH�iBQM- � H2;�H r�v iQ �#`Q;�i2 i?2
?�`/@rQM `B;?i iQ bi`BF2- Bb bBKTHv i?2 KQ/2`M 7Q`K Q7 bi�i2 TQr2` rB2H/2/ QM
#2?�H7 Q7 i?2 +�TBi�HBbi +H�bbX G2i i?2`2 #2 MQ KBbi�F2, BHH2;�H Q` rBH/+�i bi`BF2b-
`27mbBM; iQ Q#2v #�+F@iQ@rQ`F H2;BbH�iBQM rQmH/ #`BM; i?2 7mHH 7Q`+2 Q7 i?2 H�r
/QrM QM MQM@+QKTHvBM; rQ`F2`bX h?2 aT�MBb? bi�i2 `2+2MiHv mb2/ KBHBi�`v 7Q`+2
iQ Tmi /QrM `2#2HHBQM BM *�i�HQMB�c bm+? Bb i?2 `2�H 7�+2 Q7 i?2 TQr2` Q7 +�TBi�HX
P#pBQmbHv r2 rBHH b22 BM i?2 M2ti r22F Q` bQ r?�i +QK2b Qmi Q7 �Mv Q7 i?BbX
>QT27mHHv PSa1l rBHH #2 �#H2 iQ ;�BM bQK2 +QM+2bbBQMb 7`QK i?2 *1*- #mi
i?2 *1*Ƕb +QKKBiK2Mi iQ ;QQ/@7�Bi? #�`;�BMBM; b22Kb iQ #2 7�B`Hv KBMBK�H-
�M/ i?Bb rBHH HBF2Hv `2�+? � H2;BbH�i2/- `�i?2` i?�M � M2;QiB�i2/ Q` �`#Bi`�i2/
b2iiH2K2MiX :QQ/ Hm+F iQ �HH i?2 7�+mHiv- HB#`�`B�Mb- �M/ bi�z BMpQHp2/X

j



_2pB2r, h?2 >B;? qBM/Qr

kyRd@RR@R3

_�vKQM/ *?�M/H2`- h?2 >B;? qBM/Qr- BM h?2 "B; aH22Tf6�`2r2HH- Jv
GQp2Hvfh?2 >B;? qBM/Qr- 1p2`vK�M- kyyk UQ`B;BM�HHv Tm#HBb?2/ RN9kVX
A r�b ;H�M+BM; �i i?Bb QKMB#mb pQHmK2 QM Kv #QQFb?2H7 �M/ `2�HBx2/ i?�i A
?�/MǶi ;Qii2M �`QmM/ iQ `2�/BM; h?2 >B;? qBM/QrX Jv /�/ ?�b �Hr�vb #22M �
*?�M/H2` 7�M- �M/ A ;Qi BMiQ ?BK bQK2iBK2 BM Kv kyb- `2�/BM; h?2 GQM; :QQ/#v2-
r?B+? A biBHH i?BMF Bb i?2 #2biX *?�M/H2`Ƕb �HB2M�i2/ `QK�MiB+ /2i2+iBp2 Bb � #Bi
?�`/2` iQ br�HHQr MQr i?�M BM i?2 RN9yb- #mi i?2`2 Bb bQK2i?BM; i?2`2- A i?BMF-
BM i2`Kb Q7 BMi2``Q;�iBM; K�b+mHBMBiv UiQtB+ �M/ Qi?2`rBb2V- #mi vQm /Q ?�p2 iQ
r�/2 i?`Qm;? � HQi iQ ;2i iQ Bi @ � HQi Q7 +�bm�H `�+BbK �M/ b2tBbK i?�i- r?BH2
MQi �b #`mi�H Q` ;`�imBiQmb �b BM Qi?2` TmHT }+iBQM- biBHH K�F2 7Q` mMTH2�b�Mi
KQK2Mib- ;2iiBM; b?Q+F2/ Qmi Q7 i?2 }+iBiBQmb rQ`H/- i?`mbi BMiQ i?2 p2`v `2�H
T`Q#H2Kb �M/ m;HBM2bb Q7 i?2 `2�H rQ`H/X J�v#2 i?�i r�b T�`i Q7 *?�M/H2`Ƕb
T`QD2+i- ?Bb �ii2KTi iQ K�F2 Q7 TmHT bQK2i?BM; KQ`2 i?�M Dmbi �+iBQM- �+iBQM-
�M/ KQ`2 �+iBQMX >Bb +?�`�+i2`Bx�iBQM Q7 ?BKb2H7 �b T`BK�`BHv � bivHBbi Bb- A i?BMF-
#Qi? � HBiiH2 KQ`2 �M/ � HBiiH2 H2bb i?�M b2H7@/2T`2+�iBQMX GBF2 S?BHBT E .B+F-
i?2`2Ƕb � HQi ?2`2 iQ rQ`F rBi?- BiǶb Dmbi ?�`/ iQ FMQr B7 BiǶb rQ`i? i?2 2zQ`iX
h?2 >B;? qBM/Qr Bb- A i?BMF- MQi �b bm++2bb7mH �b i?2 #2bi Q7 *?�M/H2`Ƕb rQ`Fc
Bi T`Q#�#Hv 7�HHb bQK2r?2`2 #2ir22M h?2 "B; aH22T �M/ h?2 G�/2 BM i?2 G�F2
Ur?B+? A ?�p2 � bQ7i bTQi 7Q`VX UAM Kv 2biBK�iBQM- i?2 �T2t Q7 i?2 J�`HQr2 b�;�
Bb h?2 GQM; :QQ/#v2 �M/ Bib M�/B` Bb SH�v#�+FVX A 7QmM/ i?2 mM#`QF2M bm++2bbBQM
Q7 BMi2`pB2rfBMi2``Q;�iBQMb 72Hi p2`v bi�iB+- �M/ A rBb?2/ i?�i �i bQK2 KQK2Mi
i?2 M�``�iBp2 rQmH/ #`2�F HQQb2- i?�i bQK2i?BM; rQmH/ �+im�HHv ?�TT2MX �HH i?2
/2�i?b U�M/ Qi?2` +`BK2bV i�F2 TH�+2- �b Bi r2`2- Qz@bi�;2- �M/ i?2`2Ƕb � bi`�M;2
+H�mbi`QT?Q#B� i?�i ?�M;b Qp2` i?2 MQp2H �b � `2bmHiX Ai /Q2bMǶi ?2HT i?�i i?2
QT2MBM; BMi2`pB2r rBi? � T`B+FHv +HB2Mi i�F2b TH�+2 BM Km+? i?2 b�K2 b2iiBM; �b BM
h?2 "B; aH22T- rBi? J`b Jm`/Q+FǶb TQ`i i�FBM; i?2 TH�+2 Q7 :2M2`�H ai2`MrQQ/Ƕb
Q`+?B/bX AM 7�+i- J�`HQrǶb /2b+`BTiBQM Q7 i?2 2z2+i Q7 i?2 Q`+?B/b +QmH/ /2b+`B#2
i?2 �`B/ ?Qi?Qmb2 722HBM; Q7 h?2 >B;? qBM/Qr,

h?2 �B` r�b i?B+F- r2i- bi2�Kv �M/ H�`/2/ rBi? i?2 +HQvBM; bK2HH
Q7 i`QTB+�H Q`+?B/b BM #HQQKX h?2 ;H�bb r�HHb �M/ `QQ7 r2`2 ?2�p@
BHv KBbi2/ �M/ #B; /`QTb Q7 KQBbim`2 bTH�b?2/ /QrM QM i?2 TH�MibX
h?2 HB;?i ?�/ �M mM`2�H ;`22MBb? +QHQ`- HBF2 HB;?i }Hi2`2/ i?`Qm;? �M

R



�[m�`BmK i�MFX h?2 TH�Mib }HH2/ i?2 TH�+2- � 7Q`2bi Q7 i?2K- rBi?
M�biv K2�iv H2�p2b �M/ i�HF2/ HBF2 i?2 M2rHv r�b?2/ }M;2`b Q7 /2�/
K2MX

6`QK h?2 >B;? qBM/Qr,
Ai r�b bQ /�`F BM i?2`2 i?�i �i }`bi A +QmH/MǶi b22 �Mvi?BM; #mi i?2
Qmi/QQ`b HB;?i +QKBM; i?`Qm; i?B+F #mb?2b �M/ b+`22MbX h?2M A b�r
i?�i i?2 `QQK r�b � bQ`i Q7 bmM TQ`+? i?�i ?�/ #22M �HHQr2/ iQ ;2i
+QKTH2i2Hv Qp2`;`QrM QmibB/2X Ai r�b 7m`MBb?2/ rBi? ;`�bb `m;b �M/
`22/ bimzX h?2`2 r�b � `22/ +?�Bb2 HQM;m2 Qp2` #v i?2 rBM/QrX Ai
?�/ � +m`p2/ #�+F �M/ 2MQm;? +mb?BQMb iQ bimz �M 2H2T?�Mi �M/
i?2`2 r�b � rQK�M H2�MBM; #�+F QM Bi rBi? � rBM2 ;H�bb BM ?2` ?�M/X
A +QmH/ bK2HH i?2 i?B+F b+2Mi2/ �H+Q?QHB+ Q/Q` Q7 i?2 rBM2 #27Q`2 A
+QmH/ b22 ?2` T`QT2`HvX

:Bp2M i?�i i?2`2 �`2 QMHv bBt MQp2Hb BM i?2 J�`HQr2 +�MQM U/Q2b �MvQM2 BM+Hm/2
SQQ/H2 aT`BM;b\V- A K�v i�F2 i?2 iBK2 iQ `2`2�/ i?2K �HH �M/ i`v iQ rQ`F Qmi
r?�iǶb `2�HHv i?2`2 p2`bmb r?�iǶb #22M H�v2/ QM *?�M/H2` i?�i ?2 Kv MQi /2b2`p2X
C�K2bQM r`Qi2 � b?Q`i #QQF QM *?�M/H2` H�bi v2�`- h?2 .2i2+iBQMb Q7 hQi�HBiv-
bQ Bi KB;?i #2 rQ`i? bi�`iBM; rBi? i?�iX

k



"2vQM/ AS �mi?2MiB+�iBQM BM GB#`�`B2b

kyRd@RR@kj

A ?�p2MǶi T�B/ Km+? �ii2MiBQM iQ /2p2HQTK2Mib ;QBM; QM BM i?2 p2M/Q` rQ`H/
�`QmM/ �Hi2`M�iBp2b iQ AS �mi?2MiB+�iBQM mMiBH `2+2MiHvX u2b- i?2 +m``2Mi /m+i@
i�T2@�M/@;Hm2 bQHmiBQMb HB#`�`B2b ?�p2 �`2 #`QF2M- #mi i?�iǶb MQi?BM; T�`iB+mH�`Hv
M2rX �M/ v2b- a?B##QH2i? ?�b #22M �`QmM/ �i H2�bi bBM+2 A bi�`i2/ BM HB#`�`B2b-
#mi p2M/Q`b ?�p2 M2p2` `2�HHv ;Qii2M #2?BM/ Bi #27Q`2 MQrX Ai b22K2/ i?�i i?2
1w@S`QtvfAS@#�b2/ �mi?2MiB+�iBQM bi�imb [mQ r�b ?2`2 iQ bi�vX
"mi `2+2MiHv �HH i?�i b22Kb iQ ?�p2 bi�`i2/ iQ +?�M;2X AM `2bTQMb2 iQ � T`Q#@
H2K rBi? QM2 Q7 Qm` p2M/Q`b- r2 K�M�;2/ iQ ;2i � 72r /�i�#�b2b iQ +QM};m`2
a?B##QH2i? �b �M �Hi2`M�iBp2 iQ mb2 r?2M ASfT`Qtv �mi?2MiB+�iBQM 7�BHbX h?Bb
BMi`Q/m+2/ mM+2`i�BMiv MQi QMHv BMiQ i?2 bvbi2Kb- #mi BMiQ Tm#HB+ b2`pB+2- r?2`2
mb2`b MQr ?�/ � +?QB+2 iQ K�F2- �M/ BMbi`m+iBQMb r2`2 MQ HQM;2` �b bi`�B;?i7Q`@
r�`/ �b i?2v r2`2 mM/2` � Tm`2 ASfT`Qtv `2;BK2X
L2ti- Qm` +QHH2+iBQMb mMBi `2+2Bp2/ � 72r 2K�BHb `272``BM; iQ :QQ;H2Ƕb *QMi2ti@
�r�`2 a+�H�#H2 �mi?2MiB+�iBQM U*�a�VX �M 2t�KTH2 Bb i?Bb �MMQmM+2K2Mi 7`QK
>B;?qB`2- i?2 ;Bbi Q7 r?B+? Bb,

*�a� 2M�#H2b :QQ;H2 a+?QH�` mb2`b iQ b22 i?2 b�K2 bm#b+`B#2/ `2@
bQm`+2b Qz@+�KTmb �b QM@+�KTmb- bQ i?�i MQ Qz@+�KTmb HQ;BM Bb M2+@
2bb�`vX >B;?qB`2 �M/ :QQ;H2 +QK#BM2/ 2tT2`iBb2 iQ /2p2HQT �M/
i2bi i?2 *�a� T`QiQ+QH rBi? i?2 ;Q�H Q7 bBKTHB7vBM; p2`B}2/ mb2`
�++2bb iQ bm#b+`B#2/ +QMi2MiX � 7�bi2`- 2�bB2` mb2` 2tT2`B2M+2 7Q`
H2;BiBK�i2 mb2`b iQ �++2bb +QMi2Mi QM Tm#HBb?2`bǶ TH�i7Q`Kb rBHH ?2HT
HB#`�`B2b b2`p2 i?2B` T�i`QMb �M/ K�v BM~m2M+2 `2b2�`+?2`b r?Q ?�p2
/2p2HQT2/ � T`272`2M+2 7Q` a+B@>m#X

�b A mM/2`bi�M/ Bi- r?�i *�a� /Q2b Bb �bb2K#H2b � T`Q}H2 Q7 r?�i � mb2`
UBM i?Bb +�b2- � :QQ;H2 mb2`V ?�b HB+2Mb2/ �++2bb iQ- #�b2/ QM p�`BQmb ǳT�bbBp2Ǵ
+?�`�+i2`BbiB+b- QM2 Q7 r?B+? K�v #2 ǳBb +m``2MiHv �i �M BMbiBimiBQM rBi? HB+2Mb2/
�++2bbǴX h?Bb T`Q}H2 i?2M 7QHHQrb i?2 mb2` �`QmM/ 2p2M r?2M i?2v �`2 QmibB/2
i?�i BMbiBimiBQM- BX2X Qz +�KTmbX h?2 �mi?2MiB+�iBQM Bb �bbQ+B�i2/ rBi? i?2
:QQ;H2 T`Q}H2- bQ i?�i :QQ;H2 mb2` +�M ?�p2 �++2bb r?2i?2` Q` MQi i?2v �`2 QM
�M �HHQr2/ ASX h?Bb �++2bb +�M #2 iBK2@HBKBi2/- bQ i?�i � mb2` rQmH/ ?�p2 iQ
`2im`M iQ � HB+2Mb2/ +�KTmb iQ `22M�#H2 i?2B` *�a� �++2bb- #mi A /QMǶi i?BMF
i?Bb Bb T�`i Q7 i?2 bT2+X

R



Uh?Bb `�Bb2b bQK2 [m2biBQMb �`QmM/ ?Qr i?Bb rBHH rQ`F BM T`�+iB+2X aBM+2 K2K@
#2`b Q7 i?2 Tm#HB+ �`2 ;2M2`�HHv �#H2 iQ �++2bb HB#`�`v `2bQm`+2b QM +�KTmb- i?Bb
rQmH/ ;Bp2 bQK2QM2 mM�{HB�i2/ rBi? i?2 mMBp2`bBiv @ bQK2QM2 r?Q rQmH/ MQi
MQ`K�HHv ?�p2 1w@S`Qtv �++2bb- � K2K#2` Q7 i?2 Tm#HB+ @ i?2 �#BHBiv iQ �++2bb
HB+2Mb2/ `2bQm`+2b bBKTHv #v pBbBiBM; i?2 +�KTmb Q++�bBQM�HHvX h?Bb BbMǶi bQK2@
i?BM; AǶK T�`iB+mH�`Hv rQ``B2/ �#Qmi- #mi p2M/Q`b rBHH ?�p2 iQ };m`2 Qmi � r�v
iQ +HQb2 i?�i ?QH2VX
JQ`2 i2+?MB+�H /2i�BHb QM *�a� +�M #2 7QmM/ ?2`2X
h?B`/- r2 ?�p2 `�kR- r?B+? bi�M/b 7Q` Ǵ_2bQm`+2 �++2bb 7Q` i?2 kRbi *2Mim`v,

_�kRǶb KBbbBQM Bb iQ �HB;M �M/ bBKTHB7v T�i?r�vb iQ bm#b+`B#2/ +QM@
i2Mi �+`Qbb T�`iB+BT�iBM; b+B2MiB}+ TH�i7Q`KbX _�kR rBHH �//`2bb i?2
+QKKQM T`Q#H2Kb mb2`b 7�+2 r?2M BMi2`�+iBM; rBi? KmHiBTH2 �M/
p�`B2/ BM7Q`K�iBQM T`QiQ+QHbX

`�kR Bb bT2�`?2�/2/ #v i?2 AMi2`M�iBQM�H �bbQ+B�iBQM Q7 a+B2MiB}+- h2+?MB+�H-
�M/ J2/B+�H Sm#HBb?2`b UahJV �M/ i?2 L�iBQM�H AM7Q`K�iBQM ai�M/�`/b P`;�@
MBx�iBQM ULAaPV- �M/ ?�b HQib Q7 HB#`�`v p2M/Q` bmTTQ`i Ui?2 bi22`BM; +QKKBii22
+QMi�BMb K�Mv p2M/Q`b �M/ Q`;�MBx�iBQMb 7�KBHB�` iQ HB#`�`B2bVX AiǶb +H2�` i?�i �
b2�@+?�M;2 Bb +QKBM; BM i?2 KQp2 �r�v 7`QK AS@#�b2/ �mi?2MiB+�iBQMX
q?2M A K2MiBQM2/ i?Bb BM � Tm#HB+ b2`pB+2 +QKKBii22 v2bi2`/�v- A r�b �bF2/ r?v
p2M/Q`b rQmH/ r�Mi iQ iQ /Q i?Bb �M/ r?�i i?2v rQmH/ ;�BM #v BiX AiǶb +H2�`- A
i?BMF- i?�i i?2 K�BM BKT2imb Bb i?2 bBKTHB+Biv �M/ mb�#BHBiv Q7 a+B>m#X �b AǶp2
r`Bii2M #27Q`2- �++2bb iQ HB+2Mb2/ HB#`�`v `2bQm`+2b Bb #�`2Hv mb�#H2- 2ti`2K2Hv
7`�;BH2- �M/ 7`mbi`�iBM; iQ mb2`b U2p2M r?2M i?2v �`2 �#H2 iQ ;2i �++2bb iQ �
/2bB`2/ `2bQm`+2X a+B>m#- QM i?2 Qi?2` ?�M/- Bb #�bB+�HHv i?2 bBKTH2bi �++2bb
iQQH �`QmM/, ivT2 BM � iBiH2 Q` B/2MiB}2`- ?Bi 2Mi2`- `2�/ S.6X q2 FMQr i?2
p2M/Q`b �M/ Tm#HBb?2`b �`2 i2``B}2/ Q7 i?2 `�KB}+�iBQMb Q7 a+B>m#- �M/ Bi HQQFb
�b i?Qm;? `�i?2` i?�M rQ`FBM; rBi? HB#`�`B2b iQ +QK2 mT rBi? � bQHmiBQM- i?2v
�`2 bBKTHv i�FBM; Bi Qmi Q7 Qm` ?�M/bX
"mi i?2`2 �`2 Qi?2` `2�bQMb p2M/Q`b �M/ Tm#HBb?2`b rQmH/ #2 #2?BM/ i?2b2 bvb@
i2KbX JQ`2 ;`�MmH�` KQMBiQ`BM; Q7 mb�;2 rBHH K�F2 Bi 2�bB2` iQ [m�b? �#mb2
U`�i?2` i?�M- �b MQr- `2TQ`iBM; TQbbB#Hv �#mbBp2 ASb iQ HB#`�`B2b iQ ?�p2 i?2K
/2�H rBi?VX GBMFBM; �++2bb iQ T`Q}H2b `�i?2` i?�M ASb Q` AS `�M;2b rBHH K�F2 Bi
2�bB2` iQ i`�+F �M/ i�`;2i BM/BpB/m�H mb2`b U#Qi? 7Q` K�`F2iBM; �M/ 7Q` ǳ}Hi2`
#m##H2Ǵ Tm`TQb2bVX o2M/Q`b T`Q#�#Hv �HbQ ?QT2 i?�i HBMFBM; mb�;2 iQ � p2M/Q`
U�b QTTQb2/ iQ � HB#`�`vV T`Q}H2 rBHH ?2HT mM+Qp2` �++QmMib r?B+? ?�p2 #22M
+QKT`QKBb2/ UBX2X iQ a+B>m#V- �b r2HH �b #2BM; �#H2 iQ KQMBiQ` �M/ #HQ+F �++2bb
7`QK a+B>m# mbBM; � +QKT`QKBb2/ T`Q}H2X AǶK bm`2 i?2`2 �`2 Qi?2` #2M2}ib- #mi
i?2b2 �HQM2 �`2 HBF2Hv bm{+B2Mi iQ K�F2 KQpBM; BM i?Bb /B`2+iBQM rQ`i?r?BH2 7Q`
p2M/Q`b �M/ Tm#HBb?2`bX
6`QK i?2 HB#`�`v T2`bT2+iBp2- ?Qr2p2`- i?BM;b �`2MǶi [mBi2 bQ bBKTH2X Pm` �++2bb
bvbi2Kb KB;?i #2 #`QF2M #mi i?2v �`2 �V r2HH@mM/2`biQQ/ �M/ #V 7�B`Hv bi�M@
/�`/Bx2/X JQbi HB#`�`B2b mb2 1w@S`Qtv- 7Q` 2t�KTH2X h?2 M2r MQM@AS 2+Qbvbi2K

k



+m``2MiHv ?�b i?`22 K�DQ` TH�v2`b, a?B##QH2i?- :QQ;H2Ƕb *�a�- �M/ `�kRX JQ`2
�Hi2`M�iBp2b K�v /2p2HQT- 7`�+im`BM; i?2 �mi?2MiB+�iBQM H�M/b+�T2 �M/ +�mbBM;
� K�bbBp2 ?2�/�+?2 7Q` bvbi2Kb HB#`�`B2b- 2H2+i`QMB+ `2bQm`+2b- +QHH2+iBQMb- �M/
Tm#HB+ b2`pB+2bX AM �//BiBQM- i?2 BKTHB+�iBQMb 7Q` mb2` T`Bp�+v �`2 7`B;?i2MBM;X
_2+2Mi /2#�i2b BM i?2 HB#`�`v rQ`H/ �`QmM/ mb2` KQMBiQ`BM; TBii2/ ǳT`�;K�iB+Ǵ
pB2rb QM i`�+FBM;fKQMBiQ`BM; �;�BMbi � U?�TTBHv p2`v pQ+�HV K�DQ`Biv r?Q �`2
mMrBHHBM; iQ +QKT`QKBb2 mb2` T`Bp�+v 7Q` i?2 b�F2 Q7 bQK2 �bb2bbK2Mi K2i`B+bX
SmiiBM; �mi?2MiB+�iBQM }`KHv BM i?2 ?�M/b Q7 Qm` p2M/Q`b rBHH i?`Qr �HH i?�i Qmi
i?2 rBM/QrX :QQ;H2Ƕb *�a�- 7Q` 2t�KTH2- rBHH HBMF � mb2`Ƕb b+?QH�`Hv `2b2�`+?
�M/ `2�/BM; rBi? 2p2`vi?BM; 2Hb2 BM i?2B` :QQ;H2 T`Q}H2- BM+Hm/BM; HQ+�iBQM- �M/
�HH Q7 i?Bb rBHH #2 � +QKTH2i2 #H�+F #Qt iQ HB#`�`B2b �M/ i?2B` mb2`bX
hQ Kv KBM/- i?Bb +QMbiBimi2b � K�DQ`- K�DQ` +?�M;2 BM i?2 r�v r2 T`QpB/2 �++2bb
iQ 2H2+i`QMB+ `2bQm`+2bX A i?BMF i?2 2M/ `2bmHi Bb HBF2Hv iQ #2 TQbBiBp2- �b �HKQbi
�Mvi?BM; Kmbi #2 #2ii2` i?�M r?�i r2 ?�p2 MQr- #mi BM i?2 b?Q`i i2`K- i?2
`�KB}+�iBQMb 7Q` �HH �`2�b Q7 i?2 HB#`�`v- 2bT2+B�HHv Tm#HB+ b2`pB+2b- �`2 2MQ`KQmb-
�M/ i?2 BKTHB+�iBQMb 7Q` T`Bp�+v mMM2`pBM;X
lT/�i2 k9fRRfkyRd,
AM � +QMp2`b�iBQM H�bi MB;?i- _mi? *QHHBM;b TQBMi2/ Qmi i?�i �MQi?2` r�v p2M/Q`b
+�MfrBHH #2M2}i 7`QK i?2 7`�+im`BM; Q7 �mi?2MiB+�iBQM bvbi2Kb Bb #v +QMiBMmBM;
i?2 i`2M/ Q7 #mBH/BM; r�HH2/@;�`/2MbX �b r2Ƕp2 b22M Qp2` i?2 H�bi 72r v2�`b- i?2
HB#`�`v p2M/Q` 2+Qbvbi2K ?�b #22M +QMbQHB/�iBM; BMiQ 72r2` �M/ 72r2` ?�M/bX
PM2 bi`�i2;v BM i?Bb +QMbQHB/�iBQM b22Kb iQ #2 iQ �+[mB`2 �b K�Mv mb2` iQQHb �b
TQbbB#H2 U/Bb+Qp2`v bvbi2K- +Bi�iBQM K�M�;2K2Mi- FMQrH2/;2 #�b2- 2i+V BM Q`/2`
iQ F22T HB#`�`B2b- 7�+mHiv- �M/ bim/2Mib HQ+F2/ BM iQ � bBM;H2 p2M/Q`Ƕb bvbi2KX
AM i?Bb b2Mb2- i?2 p2M/Q`b �`2 bBKTHv 7QHHQrBM; i?2 KQ/2H Q7- b�v- �TTH2 Q`
:QQ;H2- BM r?B+? T`QT`B2i�`v ?�`/r�`2 �M/ bQ7ir�`2- �M/ +HQb2/ T`QiQ+QHb �M/
�TTHB+�iBQMb- b2`p2 iQ HQ+F mb2`b BM iQ � bBM;H2 +Q`TQ`�i2 bvbi2KX "v 7`�+im`BM;
i?2 �mi?2MiB+�iBQMf�++2bb H�M/b+�T2- Bi Bb QMHv iQQ TH�mbB#H2 i?�i p2M/Q`b rBHH
mb2 i?2B` QrM- T`QT`B2i�`v- �mi?2MiB+�iBQM bvbi2K iQ HQ+F � T�`iB+mH�` HB#`�`v
BMiQ i?2B` QrM bmBi2 Q7 +HQb2/ bvbi2Kb �M/ b2`pB+2bX
lT/�i2 kdfRRfkyRd,
>2v a�KX �b A `2+�HH- _�kR Bb 2z2+iBp2Hv �M �TTHB+�iBQM T`Q}H2 Q7 a?B##QH2i?- bQ
`2�HHv i?2`2 �`2 irQ, bi`�B;?i@mT a?B##QH2i? �M/ �M _�kR@T`Q}H2/ a?B##QH2i?X
h?�MFb 7Q` i?2 K2MiBQM Q7 :QQ;H2Ƕb *�a�c i?�i r�b � M2r QM2 7Q` K2X
ě S2i2` Jm``�v U!.�i�:V LQp2K#2` kd- kyRd

j



_2pB2r, h?2 qBMMBT2; ai`BF2, RNRN

kyRd@RR@kN

E2MM2i J+L�m;?i �M/ .�pB/ CX "2`+mbQM- h?2 qBMMBT2; ai`BF2, RNRN UGQM;@
K�M- RNd9VX
A ;`2r mT i?2 LQ`i? 1M/ Q7 qBMMBT2;- MQi 7�` 7`QK i?2 lF`�BMB�M G�#Qm` h2KTH2
�M/ i?2 qBMMBT2; ?2�/[m�`i2`b Q7 i?2 *QKKmMBbi S�`iv Q7 *�M�/�X A TH�v2/
bQ++2` �i _X"X _mbb2HH oQ+�iBQM�H >B;? a+?QQH- #mi M2p2` FM2r �Mvi?BM; �#Qmi
?BKX A /QMǶi `2K2K#2` �Mvi?BM; �#Qmi i?2 bi`BF2 #2BM; K2MiBQM2/ BM 2H2K2Mi�`v
Q` ?B;? b+?QQHX .�MMv a+?m`Ƕb KmbB+�H ai`BF25 /B/MǶi T`2KB2`2 mMiBH i?2 v2�` A
r2Mi iQ HB#`�`v b+?QQH- r?2M A r�b k3X h?Bb /2bTBi2 i?2 +?�`�+i2`Bx�iBQM Q7 i?2
+Biv �b ǳ_�/B+�H qBMMBT2;ǴX
�M/ A i?BMF- MQr- A FMQr r?v i?2 ?BbiQ`v Q7 i?2 bi`BF2 Bb TH�v2/ /QrM- MQi iQ
b�v B;MQ`2/- /2bTBi2 i?2 7�+i i?�i MQr- BM kyRd- � K2KQ`B�H ?�b #22M mMp2BH2/
M2�` i?2 bBi2 Q7 ǳ"HQQ/v a�im`/�vǴX LQi QMHv r�b i?2 bi`BF2 /272�i2/ i?`Qm;? �
+QK#BM�iBQM Q7 ;Qp2`MK2Mi BMi2`72`2M+2- 2KTHQv2` BMi`�MbB;2M+2- �M/ i?2 i2``Q`
Q7 qBMMBT2;Ƕb #Qm`;2QBbB2 U�M/ i?2 bi`BF2 +QKKBii22Ƕb QrM +QM7mbBQMV- #mi B7
BiǶb i`m2 i?�i ǳr?2M i?2 bi`BF2 r�b H�#2H2/ `2pQHmiBQM �M/ +`mb?2/- i?2 7mim`2
Q7 qBMMBT2; �b � +Biv Q7 ;`Qri? �M/ BM/mbi`B�H pBi�HBiv r�b �HbQ +`mb?2/Ǵ URkyV-
i?2M Bi K�F2b b2Mb2 i?�i i?2 ?BbiQ`v Q7 i?2 bi`BF2 rQmH/ #2 b�MBiBx2/ �M/ +Q@QTi2/
BMiQ #Qm`;2QBb 2Mi2`i�BMK2Mi Q` +?�bi2 K2KQ`B�H- #mi i?�i 2p2M i?2 ;2Q;`�T?v
rQmH/ #2 2`�b2/ �M/ 7Q`;Qii2MX
AM `2�/BM; i?Bb #QQF- A ?�/ iQ HQQF mT r?2`2 oB+iQ`B� S�`F r�b- bBM+2 Bi /Q2bMǶi
2tBbi �MvKQ`2c HBF2 i?2 G�#Qm` h2KTH2- Bi ?�b p�MBb?2/ #2M2�i? bm++2bbBp2 r�p2b
Q7 /2p2HQTK2MiX LQr- r?�i r�b QM+2 oB+iQ`B� S�`F Bb � b2i Q7 ?B;?@`Bb2 +QM/Qb-
T�`i Q7 i?2 ;2Mi`B}+�iBQM Q7 /QrMiQrM qBMMBT2; i?�i ?�b #22M T`Q+22/BM; 7Q`
i?2 H�bi Ry@R8 v2�`b Q` bQX h?2`2Ƕb MQi Km+? H27i Q7 i?2 #mBHi 2MpB`QMK2Mi Q7 i?2
bi`BF2X h?2 bi`22i+�` bvbi2K- r?B+? T`Qp2/ bQ +QMi2MiBQmb- �M/ r?B+? Q++mTv
bm+? �M BKTQ`i�Mi TH�+2 BM i?2 Qmi#`2�F Q7 ai�i2 pBQH2M+2 QM "HQQ/v a�im`/�v-
Bb HQM; ;QM2X
q?�iǶb BMi2`2biBM; iQ K2 Bb i?2 B/2� i?�i i?2 bi`BF2 r�b T�`i Q7 � "QHb?2pBF THQi
iQ bT�`F *QKKmMBbi `2pQHmiBQM BM *�M�/�X q?2i?2` qBMMBT2;Ƕb #Qm`;2QBbB2
�M/ i?2 T`QpBM+B�H �M/ 72/2`�H ;Qp2`MK2MiǶb ?QM2biHv #2HB2p2/ i?Bb- Q` bBKTHv
mb2/ Bi �b � T`2i2ti MQi iQ M2;QiB�i2 rBi? i?2 bi`BF2 +QKKBii22- iQ +�HH BM i?2
KBHBiB� �M/ i?2 KQmMiB2b- r2 rBHH T2`?�Tb M2p2` FMQrX "mi i?2 +H�bb /BpBbBQMb

R



/2b+`B#2/ BM i?Bb #QQF `BM; i`m2 iQ K2 �b bQK2QM2 r?Q ;`2r mT BM +H�bb@/BpB/2/
qBMMBT2;,

_2�/BM; Q7 i?2 ?mM/`2/Ƕb Q7 ǵ�HB2MǶ (4 aH�p) rQ`F2`b K�FBM; i?2B`
r�v i?`Qm;? 7`B;B/- bMQr@#QmM/ bi`22ib iQ �TTH�m/ ǵ"QHb?2pBFǶ �;B@
i�iQ`b- i?2 �|m2Mi +BiBx2Mb Q7 q2HHBM;iQM *`2b+2Mi �M/ 6Q`i _Qm;2
+QmH/ �HKQbi b22 i?2B` QrM #HQQ/ �//2/ iQ i?2 7Q`2B;M `2/ r?B+? r�b
#2bKB`+?BM; i?2B` rBMi`v b+2M2X U9kV

h?2b2 biQ`B2b r2`2 biB``2/ mT T`BK�`BHv #v i?2 M2rbT�T2`b UQ7 r?B+? KQ`2 H�i2`V-
#mi �HbQ @ 7Q` TQHBiB+�H Tm`TQb2b @ #v i?2 KQmMiB2b i?2Kb2Hp2b,

q?�i i?2 KQmMiB2b r2`2 HQQFBM; 7Q` r�b �Mv bB;M Q7 b2/BiBQmb +QM@
bTB`�+v- �M/ r?�i i?2 `2TQ`i2`b r2`2 HQQFBM; 7Q` r�b 2t+BiBM; M2rb @
2bT2+B�HHv B7 Bi +QmH/ #2 BM72`2MiB�HHv HBMF2/ iQ ǵ"QHb?2pBbKǶ �M/ i?2
/`2�/2/ 7Q`2B;M2`b Q7 i?2 +BivǶb MQ`i? 2M/X

Ai K�/2 b2Mb2- i?2M- i?�i i?2 bi`BF2 +QKKBii22 b?QmH/ ǳT`2bbm`2Ǵ i?2 ivTQ;@
`�T?2`b Q7 i?2 i?`22 qBMMBT2; /�BHv M2rbT�T2`b Ui?2 qBMMBT2; h`B#mM2- i?2
qBMMBT2; h2H2;`�K- �M/ i?2 qBMMBT2; 6`22 S`2bbV iQ r�HF Qz i?2 DQ# �M/ +QM@
i`B#mi2 iQ bT2+B�H bi`BF2 2/BiBQMb Q7 i?2 q2bi2`M G�#Q` L2rbX h?Bb r�b- BM i?2
G�#Q`b L2rbǶ QTBMBQM- ǳ� +�b2 Q7 bBKTH2 DmbiB+2 iQ KmxxH2 7Q` � 72r /�vb i?2
2M2KB2b Q7 7`22/QK �M/ i`mi?ǴX

q?BH2 Bi Bb #2vQM/ [m2biBQM i?�i i?2 i?`22 M2rbT�T2`b BM qBMMBT2;
?�/ �Hr�vb b?QrM � T`QMQmM+2/ �MiB@mMBQM T�`iBb�Mb?BT- i?2B` i2K@
TQ`�`v bmTT`2bbBQM BM/m+2/ BM i?2K � v2i iQm;?2` �iiBim/2 K�`F2/
#v /�BHv T`2/B+iBQMb i?�i pBQH2M+2 r�b Dmbi �`QmM/ i?2 +Q`M2`X U8jVX

PM2 Q7 i?2 7�b+BM�iBM; i?BM;b �#Qmi i?2 bi`BF2 r�b ?Qr i?2 bi`BF2`b K�BMi�BM2/
� /Bb+BTHBM2 Q7 MQM@pBQH2M+2 2p2M r?2M `Qmb2/- 2p2M �KQM; /2KQ##2/ p2i2`�Mb
Q7 i?2 }`bi rQ`H/ r�`X h?2 pBQH2M+2 i?�i 2M/2/ i?2 bi`BF2 r�b #`Qm;?i QM #v
i?2 ai�i2 �M/ 2t2+mi2/ #v i?2 bi�i2- bTm``2/ QM #v i?2 72�`b Q7 i?2 qBMMBT2;
#Qm`;2QBbB2 �M/ i?2 2KTHQv2`bX h?Qb2 72�`b r2`2 biQF2/ #v i?2 M2rbT�T2`bX

�++Q`/BM; iQ i?2 bi`BF2 +QKKBii22- ǵ?�/ Bi #22M TQbbB#H2 iQ F22T i?2
M2rbT�T2`b +HQb2/ mT 7Q` i?2 /m`�iBQM Q7 i?2 bi`BF2 i?2`2 rQmH/ ?�p2
#22M MQ /BbQ`/2`ĘǶ U8jVX

q?B+? #`BM;b iQ KBM/ � H2ii2` r`Bii2M #v G2MBM iQ Jv�bMBFQp QM 8 �m;mbi RNkR
@ irQ v2�`b �7i2` i?2 qBMMBT2; bi`BF2 @ `2;�`/BM; ǳi?2 7`22/QK Q7 i?2 T`2bbǴ,

�HH Qp2` i?2 rQ`H/- r?2`2p2` i?2`2 �`2 +�TBi�HBbib- 7`22/QK Q7 i?2
T`2bb K2�Mb 7`22/QK iQ #mv mT M2rbT�T2`b- iQ #mv r`Bi2`b- #mv �M/
7�F2 ǵTm#HB+ QTBMBQMǶ 7Q` i?2 #2M2}i Q7 i?2 #Qm`;2QBbB2X (Ę) hQ TH�+2 BM
Bib ?�M/b v2i �MQi?2` r2�TQM HBF2 7`22/QK Q7 TQHBiB+�H Q`;�MBx�iQMĘ
K2�Mb 7�+BHBi�iBM; i?2 2M2KvǶb i�bF- K2�Mb ?2HTBM; i?2 +H�bb 2M2KvX
UaH�pQD wBx2F- G2MBM kyRd- TX e@dVX

AM iQ/�vǶb rQ`H/ Q7 7�F2 M2rb �M/ T2`2MMB�H +H�b?2b Qp2` 7`22/QK Q7 bT22+?- Bi
Bb BKTQ`i�Mi iQ `2K2K#2` i?�i i?2 +H�b?2b �`2 MQi M2r- i?2v ?�p2 #22M rBi? mb

k



7Q` � p2`v HQM; iBK2 MQrX AiǶb 2�bv iQ 7Q`;2i i?�i r?2M- HBF2 i?2 ;2Q;`�T?v Q7
i?2 bi`BF2 Bib2H7- ?BbiQ`B+�H FMQrH2/;2 Bb �HHQr2/ iQ 7�/2 �r�vX Ai Bb BKTQ`i�Mi iQ
bim/v- iQ `2�/- �M/ iQ `2K2K#2`X

j



_2pB2r, h?2 qBMMBT2; ai`BF2, RNRN

kyRd@RR@kN

� 72r v2�`b �;Q- A #2;�M K2MiBQMBM; iQ +QHH2�;m2b � i2MbBQM A 72Hi BM Kv rQ`F
r?B+? A /2b+`B#2/ �b � i2MbBQM #2ir22M T`QD2+ib �M/ b2`pB+2bX LQ@QM2 A #`Qm;?i
Bi mT rBi? 2p2` `2�HHv b22K2/ iQ mM/2`bi�M/ r?�i A r�b ;2iiBM; �i- �M/ bQ A i`B2/
�`iB+mH�iBM; i?BM;b /Bz2`2MiHv Q` 2tT�M/BM; QM r?�i A K2�Mi- #mi A biBHH M2p2`
`2�HHv ;�BM2/ �Mv i`�+iBQMX q?�i A i?Qm;?i i?2 T`Q#H2K r�b i?�i bvbi2Kb rQ`F
BMpQHp2b #Qi? Bib QrM T`QD2+ib U/2bB;MBM; �M/ #mBH/BM; � r2#bBi2 Q` /Bb+Qp2`v
bvbi2K- 7Q` 2t�KTH2V �b r2HH �b bmTTQ`i b2`pB+2b Ur`BiBM; +Q/2 Q` `2TQ`ib 7Q` bi�z-
�+[mB`BM;- +QM};m`BM;- �M/ K�BMi�BMBM; ?�`/r�`2- BM7`�bi`m+im`2- `2bTQM/BM; iQ
bi�z `2[m2bib- mT/�iBM; ?Qm`b- 2i+VX h?2 Bbbm2- A 72Hi- r�b i?�i r2 /B/MǶi `2�HHv
?�p2 ;QQ/ T`Q+2bb2b- T`Q+2/m`2b- ;mB/2HBM2b- Q` T`BQ`BiB2b iQ ?2HT rBi? K�M�;BM;
i?2b2 irQ FBM/b Q7 rQ`FX S`QD2+ib �M/ bmTTQ`i b2`pB+2b �`2 p2`v /Bz2`2Mi FBM/b
Q7 rQ`F- �M/ rBi?Qmi bQHB/ ;mB/2HBM2b- `2bTQM/BM; iQ bi�z bmTTQ`i `2[m2bib i2M/
iQ i`mKT T`QD2+i rQ`F- r?B+? `2[mB`2b /2/B+�i2/ iBK2 �M/ 2M2`;v- #mi i2M/ iQ
?�p2 HQM;2` iBK2HBM2b �M/ T2`?�Tb H2bb i�M;B#H2 Qmi+QK2b �i +2`i�BM KQK2Mib Q7
i?2 T`QD2+i HB72bT�MX ai�z bmTTQ`i `2[m2bib i2M/ iQ #2 KQ`2 /Bb+`2i2- m`;2Mi- �M/
+QM+`2i2- BM i?�i i?2`2 Bb � bi�z K2K#2` r�BiBM; 7Q` i?2 `2[m2bi iQ #2 7mH}HH2/X
ai�z bmTTQ`i `2[m2bib �`2- +QKT�`2/ iQ T`QD2+i rQ`F- HQr@?�M;BM; 7`mBiX Jv
7`mbi`�iBQM r�b rBi? MQi ?�pBM; +H2�` ;mB/2HBM2b QM ?Qr iQ K�M�;2 i?2 rQ`F
U�M/ i?2 2tT2+i�iBQMbV �`QmM/ i?2b2 irQ FBM/b Q7 �+iBpBivX
"mi KQ`2 `2+2MiHv AǶp2 ?�/ � KBMQ` 2TBT?�MvX h?2 `2�bQM +QHH2�;m2b /B/MǶi
b22K iQ b?�`2 Kv +QM+2`M �`QmM/ r?�i A b�r �b �M mM�+FMQrH2/;2/ i2MbBQM
BM i?2 rQ`F i?�i r2 /Q Bb- [mBi2 bBKTHv- #2+�mb2 i?�i i2MbBQM Bb MQi T`2b2Mi BM
i?2B` rQ`FX h?2 p�bi K�DQ`Biv Q7 i?2 rQ`F Kv bvbi2Kb mMBi /Q2b Bb BM bmTTQ`i
Q7 bi�z rQ`F �M/ BMBiB�iBp2bX A K�v #2 i?2 QMHv QM2 BM i?2 mMBi r?Qb2 rQ`F
BM+Hm/2b #Qi? /B`2+i mb2`@7�+BM; T`QD2+ib �M/ bi�z bmTTQ`i `2[m2bibX h?2`2 �`2
BMi2`M�H Ah T`QD2+ib- Q7 +Qm`b2- #mi i?2b2 �`2 �Hr�vb T�`i Q7 i?2 bmTTQ`i 7mM+iBQM-
MQi bvbi2Kb@BMBiB�i2/ T`QD2+ib rBi? �M mMK2/B�i2/ mb2`@7Q+mbX 1p2M BM r2#bBi2
/2bB;M �M/ BKTH2K2Mi�iBQM- 7Q` 2t�KTH2- r?B+? b22Kb HBF2 Bi rQmH/ #2 i?2 2[mBp@
�H2Mi iQ � mb2`@7�+BM; T`QD2+i BM Qi?2` mMBib- bi�z pQB+2b �`2 T`BpBH2;2/, i?2v �`2
+HQb2`- HQm/2`- �M/ ?�p2 �++2bb iQ T`BpBH2;2/ +?�MM2Hb Q7 +QKKmMB+�iBQM HBF2 �M
BMi2`M�H ?2HT@/2bFX Pm` r2#bBi2 /2bB;M �M/ BKTH2K2Mi�iBQM Bb ;Qp2`M2/ #v �
bi�z +QKKBii22X �b Km+? �b r2 i`v iQ #2 mb2`@7Q+mb2/ �M/ mb2`@+2Mi`2/- bi�z
+QM+2`Mb �M/ /2bB`2b /`QrM Qmi bim/2Mi �M/ 7�+mHiv pQB+2bX h?Bb Bb r?v i�HFBM;

R



�#Qmi ls 7`QK i?2 T2`bT2+iBp2 Q7 � bvbi2Kb HB#`�`B�M Bb bQ /Bz2`2Mi 7`QK i�HFBM;
�#Qmi Bi 7`QK i?2 T2`bT2+iBp2 Q7 bQK2QM2 BM- b�v- � /B;Bi�H b+?QH�`b?BT Q` _.J
Q` b+?QH+QKK `QH2X
"mi r?�iǶb i?2 T`Q#H2K\ AbMǶi i?Bb Dmbi i?2 M�im`2 Q7 HB#`�`v bvbi2Kb\ S2`@
?�Tb Bi Bb @ T2`?�Tb /m`BM; Kv i2M v2�`b �b � bvbi2Kb HB#`�`B�M- AǶp2 #22M M�Bp2X
*2`i�BMHv Kv HB#`�`v b+?QQH 2tT2`B2M+2 /B/MǶi T`2T�`2 K2 �i �HH 7Q` r?�i �+im�H
HB#`�`v bvbi2Kb rQ`F r�b ;QBM; iQ #2X "mi A i?BMF mMiBH p2`v `2+2MiHv A Mm`im`2/
�M B/2� i?�i HB#`�`v bvbi2Kb rQ`F ?�/ � mb2`@7Q+mb �M/ �M BMi2HH2+im�H +QMi2Mi
�FBM iQ Qi?2` HB#`�`v mMBib, +�i�HQ;mBM; �M/ K2i�/�i�- Q` Tm#HB+ b2`pB+2- Q` @
�M/ i?Bb KB;?i #2 i?2 #2bi 2t�KTH2 @ bQK2i?BM; HBF2 :Aa HB#`�`B�Mb?BTX A 2M@
pBb�;2/ Kv T�`iB+mH�` bFBHHb @ �M BMi2`b2+iBQM Q7 HB#`�`B�Mb?BT i`�BMBM;- i2+?MB+�H
FMQrH2/;2- �M/ +`BiB+�H i?BMFBM; @ �b TQbBiBQMBM; K2 7Q` � T�`iB+mH�` TQbBiBp2 �M/
+QMbi`m+iBp2 `QH2 BM i?2 HBp2b Q7 bim/2Mib- `2b2�`+?2`b- �M/ 7�+mHivX "mi �7i2` i2M
v2�`b A `2�HBx2 i?�i bvbi2Kb rQ`F @ �i H2�bi BM Kv 2tT2`B2M+2 @ `2�HHv Dmbi M22/b
bQK2QM2 rBi? i?2 i2+?MB+�H +�T�+Biv iQ bmTTQ`i i?2 rQ`F Q7 Qi?2` HB#`�`B�Mb �M/
bi�z mMBib UQ` iQ bmT2`pBb2 i?Qb2 r?Q /QVX h?Bb Bb MQi iQ /2MB;`�i2 i?�i FBM/ Q7
bvbi2Kb rQ`F- #mi BiǶb MQi r?�i A bB;M2/ mT 7Q`X �M/ A ?�p2 iQ �/KBi AǶK 2MpBQmb
Q7 Qi?2` HB#`�`B�Mb r?Q �`2 TmiiBM; i?2B` BMi2HH2+im�H +QKK�M/ Q7 � T�`iB+mH�`
}2H/ Q7 HB#`�`B�Mb?BT @ �;�BM- A i?BMF Q7 :Aa @ iQ rQ`F rBi? bim/2Mib- `2b2�`+?2`b-
�M/ 7�+mHiB2b �b �M 2[m�H T�`iB+BT�Mi- �b � i2�+?2`- Q` iQ /Q i?2B` QrM `2b2�`+?
BM bmTTQ`i Q7 i?2 BMi2HH2+im�H ;Q�Hb Q7 i?2B` QrM �`2� Q7 HB#`�`B�Mb?BTX
A `2+2MiHv �TTHB2/ 7Q` � b2+QM/K2Mi iQ #2 � #`�M+? ?2�/ BM Qm` HB#`�`v bvbi2KX
q?2M i?2 �lG BM +?�`;2 H2i K2 FMQr i?�i A ?�/ MQi #22M bm++2bb7mH- b?2
�/KBii2/ bm`T`Bb2 i?�i A ?�/ i?2 2tT2`B2M+2 �M/ bFBHHb iQ #`�M+? Qmi 7`QK bvbi2Kb
rQ`FX S2`?�Tb i?Bb Bb �MQi?2` �`2� Q7 7`mbi`�iBQM #Q`M2 Qmi Q7 i?2 TQbBiBQM Q7
HB#`�`v bvbi2Kb �b UT`BK�`BHvV � bi�z bmTTQ`i b2`pB+2, #2BM; b22M �b � i2+?MB+B�M
Q` Ah@;22F- `�i?2` i?�M �b � HB#`�`B�M- rBi? i?2 b�K2 +QM+2`Mb- T2`bT2+iBp2b- �M/
2tT2`B2M+2 �b Qi?2` HB#`�`B�MbX

k



_2pB2r, 1M/MQi2b R

kyRd@Rk@Rj

1M/MQi2b- 1M/MQi2b R, S`2HBKBM�`v J�i2`B�Hb 7Q` � "�H�M+2 a?22i Q7 i?2 hr2M@
iB2i? *2Mim`v U1M/MQi2b- P+iQ#2` kyy3VX
�++Q`/BM; iQ i?2B` r2#bBi2- 1M/MQi2b Bb � /Bb+mbbBQM ;`QmT #�b2/ BM :2`K�Mv-
i?2 lE- �M/ i?2 la ǳT`BK�`BHv Q`B2Mi2/ iQr�`/b +QM+2Tim�HBbBM; i?2 +QM/BiBQMb
Q7 TQbbB#BHBiv Q7 � +QKKmMBbi Qp2`+QKBM; Q7 i?2 +�TBi�HBbi KQ/2 Q7 T`Q/m++iBQMĘ
bi�`iBM; 7`QK T`2b2Mi +QM/BiBQMbǴX h?2v bBim�i2 i?2Kb2Hp2b rBi?BM i?2 +m``2Mi
Q7 ǳ+QKKmMBb�iBQM i?2Q`vǴ- r?B+? +�K2 Qmi Q7 i?2 mHi`�@H27i +m``2Mib �7i2` RNe3X
aBM+2 kyy3- 1M/MQi2b ?�b Tm#HBb?2/ 7Qm` ǳBbbm2bǴ U`2�HHv KQMQ;`�T?bV Q7 i?2B`
DQm`M�HX
G27i@+QKKmMBbK ?�b- �i H2�bi bBM+2 G2MBMǶb G27i@qBM; *QKKmMBbK- �M AM7�MiBH2
.BbQ`/2` i2M/2/ iQ #2 Qp2`b?�/Qr2/ 2Bi?2` #v �mi?Q`Bi�`B�M 7Q`Kb Q7 J�`tBbK
U2X;X J�`tBbK@G2MBMBbK- J�QBbKV Q` #v i?Qb2 7Q`Kb Q7 J�`tBbK BMi2`2bi2/
KQ`2 BM +mHim`�H bim/B2b U2X;X i?2 6`�MF7m`i a+?QQH Q` i?2 L2r G27iVX aiBHH- i?2`2
?�b �Hr�vb #22M � bi`QM; +m``2Mi Q7 i?2Q`2iB+�H rQ`F QM i?2 KQ`2 ǳ�M�`+?BbiǴ
bB/2 Q7 J�`tBbif+QKKmMBbi i?2Q`v- BM+Hm/BM; i?2 rQ`F Q7 hB[[mM- h?2 AMpBbB#H2
*QKKBii22- �M/ bQK2 bi`�BMb Q7 rQ`F2`BbKf�miQMQKBbKX h?2 �TT`Q�+?2b Q7
i?2b2 ;`QmTb +�M i2M/ iQr�`/b i?2 FBM/ Q7 KQp2K2MBbK JQm7�r�/@S�mH +`BiB[m2b
BM h?2 *QKKmMBbi L2+2bbBiv- #mi A i?BMF i?�i i?2`2Ƕb TH2Miv iQ 2M;�;2 rBi? ?2`2X
1M/MQi2b R BbMǶi `2�HHv r`Bii2M #v i?2 1M/MQi2b +QHH2+iBp2- �b Bbbm2b k @ 9 �`2X
Pi?2` i?�M � #`B27 BMi`Q/m+iBQM �M/ +QM+HmbBQM- i?2 i2ti Bb +QKTQb2/ Q7 �`iB+H2b
BM � /2#�i2 #2ir22M :BHH2b .�mpû �M/ i?2 ;`QmT h?ûQ`B2 *QKKmMBbi2- r?B+?
iQQF TH�+2 #2ir22M RNN3 �M/ �TT`QtBK�i2Hv kyy3- Qp2` i?2 +�i2;Q`Bx�iBQM Q7 �M/
`2�bQMb 7Q` ǳ7�BH2/Ǵ `2pQHmiBQMb URNkR BM _mbbB�- RNkj BM :2`K�Mv- RNje BM aT�BM-
�M/ RNe3 BM 6`�M+2 �M/ Ai�HvVX 6Q` .�mpû- i?2b2 `2pQHmiBQMb 7�BH2/ #2+�mb2 i?2v
/B/ MQi ;Q 7�` 2MQm;? @ 2MQm;? Q7 i?2 +�TBi�HBbi `2H�iBQMb `2K�BM2/ 7Q` i?2
+QmMi2`@`2pQHmiBQM iQ i�F2 ?QH/X AM i?2 HQM; 2bb�v r?B+? QT2Mb i?2 pQHmK2-
ǳq?2M AMbm``2+iBQMb .B2Ǵ- .�mpû �M�Hvx2b i?2b2 `2pQHmiBQM�`v KQK2Mib �M/
2tTH�BMb ?Qr- BM ?Bb pB2r- i?2 QTTQ`imMBiv 7Q` � bm++2bb7mH `2pQHmiBQM r�b HQbi
BM 2�+? +�b2X
h?ûQ`B2 *QKKmMBbi2 i�F2b Bbbm2 rBi? .�mpû BM i?`22 K�BM �`2�bX AM i?2 }`bi
TH�+2- i?2v �`;m2 i?�i ?2 TQbBib �M 2bb2MiB�H M�im`2 Q7 i?2 T`QH2i�`B�i- Q7 +QK@
KmMBbK- �M/ Q7 i?2 `2pQHmiBQM �;�BMbi r?B+? 2�+? +QM+`2i2 BMbi�M+2 +�M #2

R



K2�bm`2/ U�M/ 7QmM/ r�MiBM;VX h?Bb Bb � i`�Mb@ Q` �@ ?BbiQ`B+�H pB2r Q7 i?2b2
+�i2;Q`B2b i?�i h* `2D2+ib, 2�+? `2pQHmiBQM Bb r?�i Bi Bb �i Bib T�`iB+mH�` KQK2Mi
BM ?BbiQ`v- �M/ MQi?BM; 2Hb2X a2+QM/Hv- h* �`;m2b i?�i- bBM+2 RNe3- +?�M;2b BM
i?2 `2H�iBQMb Q7 T`Q/m+iBQM UBX2X 7`QK 6Q`/BbK iQ i?2 K�bb@rQ`F2`V- T`Q/m+2/
+?�M;2b BM T`QH2i�`B�M +QMb+BQmbM2bb- �M/ i?2`27Q`2 Q7 i?2 M�im`2 Q7 i?2 `2pQHm@
iBQM Bib2H7X h?Bb Bb K�`F2/ T�`iB+mH�`Hv #v i?2 i`�MbBiBQM 7`QK b2BxBM; i?2 K2�Mb
Q7 T`Q/m+iBQM- iQ ǳi?2 `27mb�H Q7 rQ`FǴ QM i?2 T�`i Q7 rQ`F2`b BM `2pQHiX h*
�`;m2b i?�i i?Bb T2`BQ/ �HbQ K�`Fb � +?�M;2 BM i?2 +QM+2TiBQM Q7 T`QH2i�`B�M `2p@
QHmiBQM- KQpBM; 7`QK � ǳT`Q;`�KK�iBbKǴ U2X;X i?2 :Qi?� S`Q;`�KK2- Q` i?2
1`7m`i S`Q;`�KK2V iQr�`/b � +QM+2TiBQM Q7 `2pQHmiBQM H2bb 7Q+mb2/ QM i?2 7�+@
iQ`v �M/ i?2 BM/mbi`B�H rQ`F2`- �M/ KQ`2 QM i?2 bQ+B�H@7�+iQ`v- �M/ T`QH2i�`B�M
bQ+B2iv KQ`2 #`Q�/HvX
h?B`/Hv- �M/ A i?BMF KQbi BMi`B;mBM;Hv- h* B/2MiB}2b i?2 7QQi?QH/ Q7 i?2 +QmMi2`@
`2pQHmiBQM BM i?2 T2`bBbi2M+2 Q7 i?2 +QKKQ/Biv 7Q`K Bib2H7X �b HQM; �b i?2
+QKKQ/Biv Ui?2 T`Q/m+i T`Q/m+2/ 7Q` b�H2V `2K�BMb- Bib /m�H M�im`2 Umb2@p�Hm2
�M/ 2t+?�M;2@p�Hm2V rBHH 2M;2M/2` i?2 T2`bBbi2M+2 Q7 �HH Q7 i?2 +�TBi�HBbi `2H�iBQMb
Q7 T`Q/m+iBQMX Ai Bb i?2 `2T`Q/m+iBQM Q7 i?2 T`QH2i�`B�i �b T`QH2i�`B�i- i?�i Bb
�b � +H�bb rBi?BM +�TBi�HBbK- i?�i +QKKmMBb�iBQM b22Fb iQ �#QHBb?X q?2`2�b i?2
b2Bxm`2 Q7 i?2 K2�Mb Q7 T`Q/m+iBQM b22b i?2 pB+iQ`v Q7 i?2 T`QH2i�`B�i Qp2` Qi?2`
+H�bb2b @ �M/ 7Q` J�QBbib- Bi Bb BKTQ`i�Mi iQ `2+Q;MBx2 i?2 +QMiBMm�iBQM Q7 +H�bb@
bi`m;;H2 mM/2` bQ+B�HBbK Q` i?2 /B+i�iQ`b?BT Q7 i?2 T`QH2i�`B�i @ +QKKmMBb�iBQM
K2�Mb i?2 �#QHBiBQM Q7 i?2 T`QH2i�`B�i �b � +H�bb UbBM+2 i?2 T`QH2i�`B�i +�M QMHv
#2 /2}M2/ �b � `2H�iBQMb?BT rBi?BM +�TBi�HBbKVX h?Bb Bb `2KBMBb+2Mi BM bQK2 r�vb
Q7 i?2 /BbiBM+iBQM /`�rM #v G2MBM BM ai�i2 �M/ _2pQHmiBQM #2ir22M i?2 bQ+B�HBbi
ai�i2- b2Bx2/ BM Q`/2` iQ rBi?2` �r�v- �M/ i?2 BKK2/B�i2 bK�b?BM; Q7 i?2 ai�i2
�b � M2+2bb�`v 2H2K2Mi Q7 i?2 +QKKmMBbi `2pQHmiBQMX
*QKKmMBbK- i?2M- 7Q` +QKKmMBb�iBQM i?2Q`Bbib- Bb MQi � TQbBi2/ 7mim`2 bi�i2-
#mi � T`Q+2bb iQ #2 �/QTi2/ MQrX Ai Bb i?Bb i?�i #`BM;b i?2K +HQb2bi- A i?BMF- iQ
i?2 �M�`+?Bbib- �M/ r?B+? +�M H2�/ iQ KQp2K2MiBbK `�i?2` i?�M `2pQHmiBQM�`v
bi`m;;H2X "mi i?2 B/2� i?�i i?2 b22/b Q7 i?2 +QmMi2`@`2pQHmiBQM �`2 M2+2bb�`BHv
T`2b2Mi BM i?2 bi`m+im`2 Q7 i?2 +QKKQ/Biv Bb- A i?BMF- �M BKTQ`i�Mi QM2X
A `2�/ i?Bb BM � r?Bi2 ?2�iX AǶp2 �Hr�vb 72Hi bmbTB+BQmb Q7 �mi?Q`Bi�`B�M J�`tBbK-
i?Qm;? A ?�p2 iQ �/KBi i?�i A /QMǶi i?BMF i?2`2Ƕb M2+2bb�`BHv � MQM@�mi?Q`Bi�`B�M
�Hi2`M�iBp2X _�iBQM�HHv- A ?�p2 iQ +QK2 /QrM QM i?2 bB/2 Q7 i?2 G2MBMBbib Q` i?2
J�QBbib- #mi i2KT2`�K2Mi�HHv A �K +HQb2`- A i?BMF- iQ i?2 �M�`+?Q@+QKKmMBbK
Q7 1M/MQi2bX 6Q` K2- i?2 `2pQHmiBQM +�MMQi bBKTHv #2 i?2 /B+i�iQ`b?BT Q7 i?2
T`QH2i�`B�i @ �HH i?2 +�TBi�HBbi `2H�iBQMb BMi�+i #mi rBi? i?2 rQ`F2`b �b i?2 `mHBM;
+H�bbc Bi Kmbi #2 i?2 +QKTH2i2 �M/ 7mM/�K2Mi�H i`�Mb7Q`K�iBQM Q7 bQ+B2iv /QrM
iQ Bib KQbi 7mM/�K2Mi�H 2H2K2Mi- i?2 +QKKQ/Biv Bib2H7X PMHv #v �#QHBb?BM; �HH
+�TBi�HBbi `2H�iBQMb mT iQ �M/ BM+Hm/BM; i?2 +QKKQ/Biv@7Q`K +�M r2 ?QT2 iQ
2`�/B+�i2 i?2 +QmMi2`@`2pQHmiBQM �M/ i?2 `2bm`;2M+2 Q7 +�TBi�HBbKX *�TBi�HBbK
Bb ;QQ/ �i +Q@QTiBM; `�/B+�H KQp2K2Mib- �M/ #2BM; �r�`2 Q7 i?2 iQQHb Bi mb2b iQ
i?�i 2M/ Bb �M BKTQ`i�Mi i?2Q`2iB+�H +QMi`B#miBQMX h?Bb Bbbm2 Q7 1M/MQi2b b2ib
i?2 bi�;2 7Q` i?2 2H�#Q`�iBQM Q7 1M/MQi2bǶ QrM TQbBiBQM BM 1M/MQi2b kX

k



_2pB2r, oBH2 "Q/B2b � � JQMi? BM i?2 *QmMi`v

kyRd@Rk@Rj

1p2HvM q�m;?- oBH2 "Q/B2b US2M;mBM- RNdjV (RNjy)
CXGX *�``- � JQMi? BM i?2 *QmMi`v U>�`p2bi2` S`2bb- RN3yV

ǵJv T`Bp�i2 b+?QQHK�bi2` mb2/ iQ b�v- ǳA7 � i?BM;Ƕb rQ`i? /QBM; �i
�HH- BiǶb rQ`i? /QBM; r2HHXǴ Jv *?m`+? ?�b i�m;?i i?�i BM /Bz2`2Mi
rQ`/b 7Q` b2p2`�H +2Mim`B2bX "mi i?2b2 vQmM; T2QTH2 ?�p2 ;Qi ?QH/ Q7
�MQi?2` 2M/ Q7 i?2 biB+F- �M/ 7Q` �HH r2 FMQr Bi K�v #2 i?2 `B;?i QM2X
h?2v b�v- ǳA7 � i?BM;Ƕb MQi rQ`i? /QBM; r2HH- BiǶb MQi rQ`i? /QBM; �i
�HHXǴ Ai K�F2b 2p2`vi?BM; p2`v /B{+mHi 7Q` i?2KXǶ

AǶp2 bm#b+`B#2/ iQ bQK2i?BM; p2`v bBKBH�` iQ i?Bb 7Q` � p2`v HQM; iBK2- r?B+? A
i?BMF BM7Q`Kb K�Mv TQbBiBQMb A i�F2 rBi? `2bT2+i iQ i?2 TH�+2 �M/ p�Hm2 Q7 rQ`F
BM bQ+B2iv- +QKKmMBbK- �M/ HB#`�`B�Mb?BTX LQi?BM; 7`mbi`�i2b K2 KQ`2 i?�M
ǳK�F2 rQ`FǴ Q` i?2 BKTH2K2Mi�iBQM Q7 bQK2QM2 2Hb2Ƕb /2+BbBQM r?2M A +�MǶi
K�F2 Qmi i?2 ;Q�H- /2bB;M- Q` Tm`TQb2 Q7 i?2 rQ`F Bib2H7X AM � r�v- #Qi? oBH2
"Q/B2b �M/ � JQMi? BM i?2 *QmMi`v �`2 #QQFb �#Qmi rQ`F- #mi i?2v �TT`Q�+?
i?2 bm#D2+i BM p2`v /Bz2`2Mi r�vbX
h?2 "`B;?i uQmM; h?BM;b Q7 q�m;?Ƕb MQp2H �`2 i?2 +?BH/`2M Q7 i?2 Up2`v bHQrHvV
/2+HBMBM; �`BbiQ+`�+v �M/ mTT2` KB//H2@+H�bbX h?BM;b ?�p2 +?�M;2/ 7`QK- b�v-
i?2 #Qm`;2QBbB2 Q7 S`B/2 �M/ S`2Dm/B+2 7Q` r?QK rQ`F Bb +QKTH2i2 Kvbi2`vX h?2
"`B;?i uQmM; h?BM;b �`2 HBpBM; Qz i?2B` T�`2MibǶ /2#i �M/ �++`mBM; /2#i Q7 i?2B`
QrM- �M/ i?2 #`2�FM2+F bT22/ �M/ /BbDQBMi2/ `?vi?K Q7 i?2 MQp2H bm;;2bib i?�i
+`BbBb Bb Dmbi �`QmM/ i?2 +Q`M2`X AM/22/- i?2 +QmMi2`7�+im�H r�` r?B+? #`2�Fb
Qmi �i i?2 2M/ Q7 i?2 MQp2H Bb DmbiB}2/ #v i?2 p2`v `2�H 7�+i Q7 r�` �b � K2�Mb iQ
/27mb2 +`BbBb mM/2` +�TBi�HBbKX q�m;? BbMǶi bQK2QM2 A rQmH/ Q`/BM�`BHv �b+`B#2
bm+? T2`bTB+�+Biv iQ @ �M/ BiǶb �b HBF2Hv /m2 iQ ?Bb KBb�Mi?`QTv �b iQ �Mv 2+QMQKB+
BMbB;?i @ #mi i?2 +QKBM; Q7 i?2 b2+QM/ rQ`H/ r�` MBM2 v2�`b H�i2` +2`i�BMHv #2�`b
Qmi q�m;?Ƕb TQBMiX
Ai iQQF K2 � HQM; iBK2 iQ HBF2 q�m;?- i?Qm;? Kv /�/ r�b �Hr�vb `2�/BM; ?BKX A
72Hi q�m;?Ƕb +QK2/v r�b b?�HHQr2` Q` H2bb BKTQ`i�Mi i?�M- b�v- :`22M2Ƕb ?2�pv
MQp2HbX A }M�HHv ;`�bT2/ i?2 /2Ti? Q7 q�m;?Ƕb b�p�;2`v r?2M A `2�/ � >�M/7mH
Q7 .mbi BM HB#`�`v b+?QQH @ A biBHH ?�p2MǶi Kmbi2`2/ mT i?2 +Qm`�;2 iQ `2@`2�/ i?�i
QM2X "`B/2b?2�/ Bb- A i?BMF- +H2�`Hv ?Bb #2bi- #mi i?2 b�iB`2 ?�b #22M /mHH2/ �M/

R



bQK2i?BM; �FBM iQ � r�`K MQbi�H;B� bmzmb2b i?�i #QQF- 2p2M �b ?2 Q++�bBQM�HHv
bF2r2`b Bib bm#D2+ibX oBH2 "Q/B2b Bb � ;QQ/ #QQF iQ `2�/- �b J2HpBHH2 r`Bi2b BM
JQ#v .B+F-

r?2M2p2` A }M/ Kvb2H7 ;`QrBM; ;`BK �#Qmi i?2 KQmi?c r?2M2p2`
Bi Bb � /�KT- /`BxxHv LQp2K#2` BM Kv bQmHc r?2M2p2` A }M/ Kvb2H7
BMpQHmMi�`BHv T�mbBM; #27Q`2 +Q{M r�`2?Qmb2b- �M/ #`BM;BM; mT i?2
`2�` Q7 2p2`v 7mM2`�H A K22ic �M/ 2bT2+B�HHv r?2M2p2` Kv ?vTQb ;2i
bm+? �M mTT2` ?�M/ Q7 K2- i?�i Bi `2[mB`2b � bi`QM; KQ`�H T`BM+B@
TH2 iQ T`2p2Mi K2 7`QK /2HB#2`�i2Hv bi2TTBM; BMiQ i?2 bi`22i- �M/
K2i?Q/B+�HHv FMQ+FBM; T2QTH2Ƕb ?�ib QzX

Cm/;BM; #v +QMp2`b�iBQMb AǶp2 ?�/ rBi? K�Mv T2QTH2 `2+2MiHv- � HQi Q7 mb �`2
722HBM; i?Bb r�v �i i?2 KQK2Mic q�m;?Ƕb +QK2/v Bb � #2ii2` `2biQ`�iBp2 i?�M
:`22M2Ƕb i`�;2/B2b- MQ K�ii2` r?�i Kv MBM2i22M@v2�`@QH/ b2H7 rQmH/ ?�p2 �`;m2/X

h?2 +QMM2+iBQM iQ rQ`F Bb Km+? +H2�`2` BM � JQMi? BM i?2 *QmMi`v i?�M BM oBH2
"Q/B2bX A /2+B/2/ iQ `2�/ i?Bb �7i2` bimK#HBM; mTQM i?2 }HK p2`bBQM QM uQmhm#2
QM i?2 r22F2M/ Ur?B+? bi�`b � p2`v vQmM; *QHBM 6B`i?- E2MM2i? "`�M�;?- �M/
L�i�b?� _B+?�`/bQMVX AiǶb QM2 Q7 i?Qb2 p2`v 1M;HBb? i?BM;b r?B+? K�F2b � HB�`
Q7 2p2`v ?B;? b+?QQH 1M;HBb? i2�+?2` r?Q BMbBbib i?�i 2p2`v biQ`v Kmbi ?�p2 �
+QM~B+iX
hQK "B`FBM- biBHH `2+Qp2`BM; 7`QK ?Bb 2tT2`B2M+2 Q7 i?2 }`bi rQ`H/ r�` U�M/ S�bb@
+?2M/�2H2 BM T�`iB+mH�`V- ?�b #22M +QMi`�+i2/ mM+Qp2` � K2/B2p�H r�HH T�BMiBM;
BM � uQ`Fb?B`2 +?m`+?X >2 bT2M/b i?2 bmKK2` Q7 RNky bH22TBM; BM i?2 #2H7`v-
rQ`FBM; QM i?2 `2biQ`�iBQM- �M/ K�FBM; 7`B2M/b rBi? i?2 HQ+�Hb- BM+Hm/BM; i?2
`2+iQ`Ƕb rB72 �HB+2 E2�+?- �M/ *?�`H2b JQQM- �MQi?2` /2KQ##2/ bQH/B2` rBi? �
DQ# Q7 ?Bb QrM iQ /QX h?2 MQp2H Bb �#Qmi i?2 `2biQ`�iBp2 +�T�+Biv Q7 � bBKTH2 HB72
BM i?2 +QmMi`v- ;QQ/ r2�i?2`- 7`B2M/b?BT �M/- KQbi BKTQ`i�MiHv- Q7 mM�HB2M�i2/
H�#Qm`X GBF2 � .�v BM i?2 GB72 Q7 Ap�M .2MBbQpB+? �M/ h�`FQpbFvǶb �M/`2B
_m#H2p- � JQMi? BM i?2 *QmMi`v 7�HHb BMiQ � bm#;2M`2 r2 KB;?i �b r2HH +�HH
ǳb�Hp�iBQM #v rQ`FǴX aQK2 Q7 "B`FBMǶb BKT`2bbBQMb ?�p2 iQ /Q rBi? i?2 K2�MBM;
Q7 T`Q72bbBQM�HBbK @ � Km+? /Bz2`2Mi ǳT`Q72bbBQM�HBbKǴ 7`QK 2Bi?2` �mbi2M Q`
q�m;?,

uQm FMQr ?Qr Bi Bb r?2M � i`B+Fv DQ# Bb ;QBM; r2HH #2+m�b2 vQmǶ`2
/QBM; i?BM;b i?2 r�v i?2v b?QmH/ #2 /QM2- r?2M vQmǶ`2 rQ`FBM; BM
`?vi?K �M/ 722H � `2�bbm`BM; +QM}/2M+2 i?�i 2p2`vi?BM;Ƕb mM`�p2HHBM;
M�im`�HHv �M/ �HH rBHH #2 `B;?i BM i?2 2M/X h?�iǶb �#Qmi Bi, A FM2r
r?�i A r�b /QBM; @ BiǶb `2�HHv r?�i #2BM; T`Q72bbBQM�H K2�MbX

ULQi2, ǳ#2BM; T`Q72bbBQM�HǴ `�i?2` i?�M Ǵ#2BM; � T`Q72bbBQM�HVX *QKT�`2 i?Bb
T�bb�;2 iQ r?�i Ap�M .2MBbQpB+? 2tT2`B2M+2b #mBH/BM; � r�HH BM aQHx?2MBibvMǶb
MQp2HH�X
A /QMǶi i?BMF A rQmH/ �`;m2 i?�i � JQMi? BM i?2 *QmMi`v Bb �Mv FBM/ Q7 }`bi@`�i2
HBi2`�`v �`i27�+i- #mi BiǶb +QKT2i2MiHv @ T`Q72bbBQM�HHv @ /QM2- �M/ Bi ?�b � +?�`K

k



i?�i `2�HHv }ib rBi? i?2 /2�/- ;`2v 2M/ Q7 i?2 v2�` r?2M r2 �HH 722H HBF2 bi2TTBM;
BMiQ i?2 bi`22i �M/ FMQ+FBM; T2QTH2Ƕb ?�ib QzX �M/ Bi ?�b �K#BiBQM- A i?BMF- Q7
� [mB2i FBM/X A7 � i?BM;Ƕb MQi rQ`i? /QBM; r2HH- BiǶb MQi rQ`i? /QBM; �i �HHX

j



"QQFb BM _2pB2r- kyRd

kyR3@yR@yk

G�bi C�Mm�`v- A `2bQHp2/ iQ }MBb? �b K�Mv #QQFb �b TQbbB#H2X AǶK � +?`QMB+
#QQF@�#�M/QM2`- �M/ A i?Qm;?i i?�i T2`?�Tb TmiiBM; � `2pB2r mT Q7 2�+? #QQF
A }MBb?2/ rQmH/ #2 �M BM+2MiBp2 iQ }MBb? KQ`2 i?BM;bX �b � `2bmHi- A `2�/ UiQ
+QKTH2iBQMV kd #QQFb URR MQp2Hb �M/ Re MQM@}+iBQMVX AǶ/ b�v A biBHH �#�M/QM2/
�#Qmi �b K�Mv #QQFb �b A }MBb?2/ @ bQK2 Q7 i?2K �7i2` QMHv � 72r T�;2b- #mi �
72r Ur?B+? �`2 biBHH r2B;?BM; QM K2V rBi?BM 8y T�;2b Q7 i?2 2M/X h?2 H�bi 8W
i�F2b N8W Q7 i?2 2zQ`i- Q` bQK2i?BM; HBF2 i?�iX 6QHHQrBM; QM aimM;2v2Ƕb �MMm�H
ǳ`2�/BM; �M/ HBbi2MBM; HBbibǴ- A i?Qm;?i A rQmH/ +QHH2+i i?2 `2pB2rb A r`Qi2 Qp2`
i?2 H�bi v2�` ?2`2 BM QM2 TH�+2X

Ç 6vQ/Q` .QbiQv2pbFv- SQQ` 6QHF
Ç C�K2b "�H/rBM- h?2 6B`2 L2ti hBK2
Ç aBKQM2 q2BH- PM i?2 �#QHBiBQM Q7 �HH SQHBiB+�H S�`iB2b
Ç S?BHBT EX .B+F- h?2 G�bi AMi2`pB2r �M/ Pi?2` *QMp2`b�iBQMb
Ç CmMQi .B�x- h?2 "`B27 qQM/`Qmb GB72 Q7 Pb+�` q�Q
Ç LB+F .v2`@qBi?27Q`/- *v#2`@S`QH2i�`B�i, :HQ#�H G�#Qm` BM i?2 .B;Bi�H oQ`@

i2t
Ç qBHHB�K :B#bQM- h?2 S2`BT?2`�H
Ç L2�H ai2T?2MbQM- a2p2M2p2b
Ç oXAX G2MBM- G27i@qBM; *QKKmMBbK- �M AM7�MiBH2 .BbQ`/2`
Ç _�xKB; E2m+?2v�M- h?2 G27i >2KBbT?2`2, J�TTBM; *`BiB+�H h?2Q`v hQ/�v
Ç l`bmH� 6`�MFHBM- h?2 _2�H qQ`H/ Q7 h2+?MQHQ;v
Ç C�+[m2b _�M+Bĕ`2- h?2 A;MQ`�Mi a+?QQHK�bi2`, 6Bp2 G2bbQMb BM AMi2HH2+im�H

1K�M+BT�iBQM
Ç hvH2` �X a?BTH2v- Pii�r� �M/ 1KTB`2, *�M�/� �M/ i?2 JBHBi�`v *QmT BM

>QM/m`�b
Ç C�+[m2b _�M+Bĕ`2- >�i`2/ Q7 .2KQ+`�+v
Ç 6X a+Qii 6Bix;2`�H/- h?2 G�bi hv+QQM
Ç *Q`K�+ J+*�`i?v- "HQQ/ J2`B/B�M
Ç _B+?�`/ LQ`K�M �M/ a2�M a�v2`b- >2;2H- J�`t- �M/ .B�H2+iB+, � .2#�i2
Ç CX JQm7�r�/@S�mH- �mbi2`Biv �TT�`�imb
Ç CX JQm7�r�/@S�mH- h?2 *QKKmMBbi L2+2bbBiv
Ç E�xmQ Ab?B;m`Q- h?2 _2K�BMb Q7 i?2 .�v
Ç S?BHBT EX .B+F- h?2 J�M BM i?2 >B;? *�biH2

R



Ç _�vKQM/ *?�M/H2`- h?2 >B;? qBM/Qr
Ç E2MM2i? J+L�m;?i �M/ .�pB/ CX "2`+mbQM- h?2 qBMMBT2; ai`BF2, RNRN
Ç 1M/MQi2b- 1M/MQi2b R
Ç 1p2HvM q�m;?- oBH2 "Q/B2b
Ç CXG *�``- � JQMi? BM i?2 *QmMi`v

PM2 #QQF Bb KBbbBM; 7`QK i?Bb HBbi, qBHHB�K *H�`2 _Q#2`ibǶ J�`tǶb AM72`MQ-
r?B+? AǶp2 `2pB2r2/ 7Q` AMi2`M�iBQM�H aQ+B�HBbK- #mi i?2 `2pB2r ?�bMǶi �TT2�`2/
v2iX Ai b?QmH/ #2 Tm#HBb?2/ bQK2iBK2 BM C�Mm�`v- bQ r?2M BiǶb �p�BH�#H2- AǶHH
mT/�i2 i?Bb TQbiX
AǶK MQi bm`2 r?2i?2` A rBHH biB+F rBi? i`vBM; iQ `2pB2r 2p2`v #QQF A }MBb? i?Bb
v2�`X AǶHH biBHH F22T i`�+F Q7 +QKTH2iBQMb- #mi bQK2iBK2b i?2`2 r�bMǶi `2�HHv Km+?
iQ b�v �#Qmi � ;Bp2M #QQFX
A biBHH ?QT2 iQ }MBb? bQK2 Q7 i?2 HBM;2`BM; i?BM;b 7`QK H�bi v2�` @ .QbiQv2pbFvǶb
>Qmb2 Q7 i?2 .2�/ �M/ J�`;�`2i G�m`2M+2Ƕb aiQM2 �M;2H �`2 rBi?BM � biQM2Ƕb
i?`Qr Q7 +QKTH2iBQMX AǶHH T`Q#�#Hv `2pB2r i?Qb2 irQ �b- /2bTBi2 MQi }MBb?BM;
i?2K Uv2iV- A i?BMF i?2`2Ƕb bimz iQ +QKK2Mi QM BM #Qi? #QQFbX
1.Ah UC�Mm�`v kR- kyR3V, Jv `2pB2r Q7 _Q#2`ibǶ J�`tǶb AM72`MQ ?�b �TT2�`2/
BM AMi2`M�iBQM�H aQ+B�HBbK

k



qmi?2`BM; >2B;?ib

kyR3@yR@Ry

1KBHv "`QMiď- qmi?2`BM; >2B;?ib- U>2`QM "QQFb- RNeeV (R39dfR38y)
qmi?2`BM; >2B;?ib Bb � bi`�M;2 bQ`i Q7 #QQF-ě#�|BM; �HH `2;mH�`
+`BiB+BbKc v2i- Bi Bb BKTQbbB#H2 iQ #2;BM �M/ MQi }MBb? Bic �M/ [mBi2
�b BKTQbbB#H2 iQ H�v Bi �bB/2 �7i2`r�`/b �M/ b�v MQi?BM; �#Qmi BiX Ĝ
.Qm;H�b C2``QH/Ƕb q22FHv L2rbT�T2`- C�Mm�`v R8 R393X

q2HH- i?Bb r�b � bm`T`Bb2X AǶp2 #22M i`vBM; iQ ;2i Kv ?2�/ �`QmM/ ǳHBi2`�`v +`Bi@
B+BbKǴ H�i2Hv @ ?�pBM; K�M�;2/ iQ �pQB/ Bi i?`Qm;?Qmi �HH Kv v2�`b Q7 b+?QQHBM;
@ �M/ A ?�/ TB+F2/ mT � +QmTH2 Q7 r22Fb �;Q � +QTv Q7 h2``v 1�;H2iQMǶb Jvi?b
Q7 SQr2`, � J�`tBbi aim/v Q7 i?2 "`QMiďbX A r�b BMi2`2bi2/ BM r?�i ?Bb J�`tBbi
+`BiB+BbK rQmH/ HQQF HBF2- #mi A ?�/MǶi `2�/ �Mv Q7 i?2 "`QMiďb #27Q`2X S�`iHv-
A i?BMF i?Bb r�b /m2 iQ � ;2M2`�H H�+F Q7 bvKT�i?v 7Q` �Mv MQp2H r`Bii2M #2@
ir22M C�M2 �mbi2M �M/- b�v- CQv+2c A r�b T`2iiv bm`2 A FM2r r?�i FBM/ Q7 MQp2H
qmi?2`BM; >2B;?ib Kmbi #2 @ _QK�MiB+- +HB+?û2/ �M/ MQi �b ;QQ/ �b �mbi2MX
hQ i2HH i?2 i`mi?- i?2`2 r�b T`Q#�#Hv bQK2i?BM; Q7 �M �MiB@"`QMiď T`2Dm/B+2 A
BM?2`Bi2/ 7`QK Kv 7�i?2`X �i �Mv `�i2- r?2M A b�r � /2+2Mi ?�`/+Qp2` 2/BiBQM
BM Kv HQ+�H q22 "QQF AMM- A TB+F2/ Bi mTX
_2�/2`- A +QmH/MǶi Tmi Bi /QrMX C2``QH/Ƕb M2rbT�T2` ?�b Bi `B;?i, BiǶb #22M �
HQM; iBK2 bBM+2 A r�b bQ BMp2bi2/ BM � MQp2H 7`QK T�;2 QM2X LQi QMHv /Q2b 1KBHv
"`QMiď FMQr ?Qr iQ F22T ?2` TQi #QBHBM;- #mi i?2 rQ`H/ b?2 +`2�i2b Bb bQ r2B`/-
bQ bi`�M;2- bQ pBQH2Mi- i?�i vQm ?�p2 MQ +?QB+2 #mi iQ F22T `2�/BM; B7 vQm r�Mi
iQ K�F2 �Mv b2Mb2 Q7 BiX
�++Q`/BM; iQ i?2 qBFBT2/B� �`iB+H2- BMBiB�H `2pB2rb r2`2 MQi FBM/ iQ qmi?2`BM;
>2B;?ib @ i?2 pBQH2M+2- i?2 b22KBM; �KQ`�HBiv- i?2 +QKTH2tBiv Q7 i?2 +?�`�+i2`b
�HH K�/2 i?2 MQp2H b22KBM;Hv BMi`�+i�#H2 iQ i?2 +`BiB+BbK Q7 i?2 iBK2X A i?BMF-
iQQ- i?2`2Ƕb bQK2i?BM; 2Hb2 �7QQi ?2`2X qmi?2`BM; >2B;?ib Bb MQi- A i?BMF- �
`2�HBbiB+ MQp2H BM i?2 b2Mb2 i?�i- b�v- S`B/2 �M/ S`2Dm/B+2 Q` JB//H2K�`+? �`2X
"mi BiǶb mM`2�HBbK Bb MQi b2MiBK2Mi�H �M/ KQ`�HBxBM;- HBF2 .B+F2MbǶ- bQ Bi K�F2b
b2Mb2 i?�i +`BiB+b �i i?2 iBK2 KB;?i ?�p2 ?�/ /B{+mHiv rBi? BiX A /QMǶi i?BMF
`2�/2`b rQmH/ ?�p2 ?�/ /B{+mHiv rBi? Bi �i �HH @ Bi Kmbi +QmMi �b QM2 Q7 i?2
KQbi `2�/�#H2 MQp2Hb Q7 i?2 oB+iQ`B�M T2`BQ/5
ai`�M;2Hv- Bi `2KBM/2/ K2 � HQi Q7 ai2BM#2+FǶb 1�bi Q7 1/2M @ �MQi?2` MQp2H A

R



Tmi Qz 7Q` � HQM; iBK2 #mi 2M/2/ mT HQpBM;X "`QMiďǶb +?�`�+i2`b �`2- bQ iQ bT2�F-
KQ/2`M �`+?2ivT2b BM i?2 b�K2 r�v i?�i ai2BM#2+FǶb �`2X h?2 BMi2`HQ+FBM;
T�B`b Q7 +?�`�+i2`b- i?2 KmHiB;2M2`�iBQM�H bi`m;;H2b- i?2 +B`+mKb+`B#2/ bQ+B2iv-
2p2M i?2 M�K2 �M/ +QKTH2tBiv Q7 ǳ*�i?vǴ �`2 b?�`2/ #2ir22M i?2 irQ #QQFbX
ai2BM#2+FǶb Bb T2`?�Tb KQ`2 2tTHB+BiHv #B#HB+�H- #mi qmi?2`BM; >2B;?ib b?�`2b �
+2`i�BM PH/ h2bi�K2Mi `m;;2/M2bb �M/ pBQH2M+2X L2Bi?2` �`2 ǳ:QQ/ *?`BbiB�M
"QQFbǴ BM i?2 L2r h2bi�K2Mi b2Mb2X "Qi? #QQFb 2tBbi BM � rQ`H/ r?2`2 ǳ�M 2v2
7Q` �M 2v2Ǵ i�F2b T`2+2/2M+2 Qp2` ǳim`MBM; i?2 Qi?2` +?22FǴX
�Mvr�v- i?2`2Ƕb Km+? iQ /B;2bi ?2`2- � HQi iQ i?BMF �#Qmi �M/ +?2r QMX A HQQF
7Q`r�`/ iQ `2�/BM; Bi �;�BM BM � +QmTH2 Q7 v2�`bX

k



Ab i?2`2 bm+? i?BM; �b � HB#`�`v\

kyR3@yk@k3

u2bi2`/�v 2p2MBM;- A K�/2 �M Qz@i?2@+mz ir22i �#Qmi mMBp2`bBiv +2Mi`�H �/KBM@
Bbi`�iBQMb �#/B+�iBM; `2bTQMbB#BHBiB2b r?B+? HB#`�`B2b i?2M TB+F mT Qmi Q7 � b2Mb2
Q7 +QM7mbBQM �`QmM/ i?2 `QH2 Q7 i?2 HB#`�`v BM i?2 mMBp2`bBiv- �M/ i?2 +QMb2[m2Mi
M2+2bbBiv iQ F22T T`QpBM; Qm` ǳp�Hm2ǴX lM/2` bQK2 T`Q#BM; #v GBb� >BM+?HBz2- A
`2�HBx2/ i?�i Kv BMBiB�H ir22i r�b 2Bi?2` BHH@i?Qm;?i@i?`Qm;? Q` iQQ +QKT`2bb2/X
h?2 7QHHQrBM; Bb i?2 `2bmHi Q7 i?BMFBM; �#Qmi i?Bb 7m`i?2`X
AǶp2 #22M i?BMFBM; H�i2Hv �#Qmi i?2 B/2� i?�i i?2`2Ƕb MQ bm+? i?BM; �b ǳ� HB#`�`vǴ-
i?�i HB#`�`B�Mb?BT Bb +QKTQb2/ Q7 � KmHiBim/2 Q7 T`Q72bbBQMb- �+iBpBiB2b- DQ#b-
�M/ T2`bT2+iBp2b i?�i r?BH2 MQi M2+2bb�`BHv �Mi�;QMBbiB+- �i H2�bi /Q MQi b?�`2
� ;Q�H Q` �M mM/2`bi�M/BM; Q7 i?2 #mbBM2bb �M/ `QH2 Q7 i?2 HB#`�`v Q` HB#`�`B�M@
b?BTX q2 ?�p2 /Q+mK2Mi�iBQMBbib UmM/2` r?B+? A BM+Hm/2 #B#HBQ;`�T?B+ b2`pB+2b-
b2�`+?f`2i`B2p�H �M/ r2#f/Bb+Qp2`v rQ`F2`bV- `2+Q`/b K�M�;2`bf�`+?BpBbib- Ah@
bT2+B�HBbib �M/ /2p2HQT2`b- i2�+?BM; �M/ H2�`MBM; bT2+B�HBbib- b+?QH�`Hv +QKKmMB@
+�iBQMbfTm#HBb?BM; bT2+B�HBbib- /2bB;M2`b- BMbi`m+iQ`b- HQ;BbiB+b- T`QD2+i K�M�;2`b-
2i+- 2i+X qBi?BM 2�+? Q7 i?2b2 ;`QmTb Bi Bb /Qm#i7mH vQm +QmH/ }M/ +QMb2Mbmb
QM i?2 ;Q�H Q7 i?2B` rQ`F- �M/ +2`i�BMHv #2ir22M ;`QmTb i?Bb Kmbi #2 M2�`Hv
BKTQbbB#H2X �M/ i?Bb BbMǶi bBKTHv � i?2Q`2iB+�H T`Q#H2K @ r2 +�M b22 i?2 2z2+ib
Q7 i?Bb H�+F Q7 +QMb2Mbmb- i?Bb H�+F Q7 Tm`TQb2 �M/ /B`2+iBQM- #Qi? BM i?2 +`BbBb
Q7 HB#`�`v ǳH2�/2`b?BTǴ Ur?Bi?2` �`2 r2 #2BM; H2/\V �M/ BM `2;mH�` +QKKmMB+�@
iBQMb #`2�F/QrMb �M/ +`Qbb@Tm`TQb2b �+`Qbb i?2 BMbiBimiBQM �M/ i?2 T`Q72bbBQMX
_�i?2` i?�M /2�H rBi? i?2 T`Q#H2K- ?Qr2p2`- r2 i2M/ iQ `2T`2bb Bi #v �TT2�Hb
iQ 2p2` p�;m2` KBbbBQM bi�i2K2Mib- p�Hm2b- �M/ bi`�i2;B+ /B`2+iBQMb- �M/ r2 `2Hv
QM T2QTH2Ƕb b2Mb2 Q7 `2bTQMbB#BHBiv iQ ǳF22T i?2 HB;?ib QMǴX
aQ- A /QMǶi i?BMF i?�i +QM7mbBQM Qp2` i?2 `QH2 Q7 i?2 HB#`�`v 2tBbib bBKTHv BM i?2
KBM/b- iQ #2 Qp2`+QK2 #v #2ii2` 2tTH�M�iBQMb- KQ`2 i`�MbT�`2M+v- Q` BKT`Qp2/
mM/2`bi�M/BM;X A i?BMF i?Bb +QM7mbBQM 2tBbib BM `2�HBiv- �b � +QMb2[m2M+2 T�`iHv Q7
i`vBM; iQ /Q iQQ Km+?- �M/ T�`iHv iQ i?2 H�+F Q7 7Q+mb Q7 HB#`�`v rQ`F, �HH Q7 i?2
/Bz2`2Mi �`2�b Q7 rQ`F HBbi2/ �#Qp2 �`2 `2bmK2/ mM/2` i?2 iBiH2 Q7 ǳHB#`�`B�Mb?BTǴ-
r?B+? ;Bp2b 2�+? �`2� Q7 rQ`F � b2Mb2 Q7 #2BM; �#H2 iQ bT2�F 7Q` i?2 r?QH2
T`Q72bbBQM- r?2M i?2v �`2 `2�HHv bT2�FBM; 7`QK i?2 T2`bT2+iBp2 Q7 i?2B` QrM
T`Q72bbBQM�H T`�+iB+2X Uh?Bb T2`bT2+iBpBbK Bb MQi BMbm`KQmMi�#H2- #mi Bi Bb KQ`2
+QKKQM BM T`�+iB+2 i?�M r2 rQmH/ HBF2 iQ #2HB2p2VX

R



AM i?BMFBM; �#Qmi +`Bi2`B� 7Q` Dm/;BM; r?2M �M �+iBpBiv Q` b2`pB+2 b?QmH/ `B;?iHv
#2 i?2 `2bTQMbB#BHBiv 7Q` i?2 mMBp2`bBiv `�i?2` i?�M i?2 HB#`�`v- A /QMǶi i?BMF i?2`2
Bb � r�v iQ +QK2 mT rBi? ;2M2`�H +`Bi2`B� #�b2/ QM T`Q72bbBQM�H T2`bT2+iBp2bc �M/
Kv b2Mb2 Bb i?�i 2p2`vQM2 `2+Q;MBx2b i?Bb T`Q#H2K r?BH2 T2`?�Tb �TTHvBM; i?2B`
QrM Dm/;2K2Mi �b iQ i?2 `QH2 Q7 i?2 HB#`�`v �M/ r?�i T`QT2`Hv 7�HHb mM/2` Bib
Tm`pB2r- `�i?2` i?�M KQ`2 T`QT2`Hv #2HQM;BM; iQ +2Mi`�H �/KBMBbi`�iBQMX
hQ #2 +QKTH2i2Hv QT2M �#Qmi i?Bb- A ?QH/ i?2 pB2r i?�i i?2 `QH2 Q7 i?2 HB#`�`v
Qm;?i iQ #2 iQ T`QKQi2 `2�/BM; �M/ mM`2;BK2Mi2/ b2H7@H2�`MBM; �b � +QKTH2K2Mi
iQ i?2 BMbi`m+iBQM�H �+iBpBiB2b Q7 i?2 7�+mHivX _QM�H/ .�v- BM ?Bb #QQF AM/2tBM;
Bi �HH U�#Qmi /Q+mK2Mi�iBQMV- /BbiBM;mBb?2b #2ir22M � ǳ?2`K2M2miB+Ǵ �TT`Q�+?
iQ i2tib 2t2KTHB}2/ #v >2B/2;;2` �M/ �M BMbi`mK2Mi�H �TT`Q�+? iQ /Q+mK2Mib
2t2KTHB}2/ #v S�mH PiH2i-�`;mBM; i?�i PiH2iǶb �TT`Q�+? #2+�K2 /QKBM�Mi BM
/Q+mK2Mi�iBQM �M/- #v 2ti2MbBQM- BM HB#`�`B�Mb?BTX �b � J�`tBbi- A i?BMF i?2
T`BK�+v Q7 BMbi`mK2Mi�H `2�bQM Bb � +QMb2[m2M+2b Q7 +�TBi�HBbi �HB2M�iBQM- �M/
bQ A i2M/ iQ +QK2 /QrM QM i?2 bB/2 Q7 ǳ`2�/2`b?BTǴ `�i?2` i?�M +QMbmHi�iBQM Q7
/Q+mK2Mib@�b@2pB/2M+2X �b � `2bmHi- �Mv �+iBpBiv Q7 i?2 HB#`�`v i?�i- 7`QK Kv
T2`bT2+iBp2- mM/2`KBM2b Bib `QH2 BM bmTTQ`iBM; `2�/BM; �M/ b2H7@2/m+�iBQM- 7�HHb
QmibB/2 i?2 b+QT2 Q7 i?2 HB#`�`v �M/ b?QmH/ KQ`2 T`QT2`Hv #2 i�F2M mT #v i?2
mMBp2`bBiv �/KBMBbi`�iBQMX LQi2 i?�i A ?�p2 KQp2/ 7`QK ǳBbǴ H�M;m�;2 �#Qp2 iQ
ǳQm;?iǴ H�M;m�;2 @ AǶK T`QTQbBM; � MQ`K�iBp2 /2}MBiBQM Q7 HB#`�`B�Mb?BT- i?Qm;?
A /QMǶi 2tT2+i Bi iQ ;�BM rB/2 bmTTQ`iX
h?2 [m2biBQM i?2M #2+QK2b ?Qr /Q r2 ;2i T�bi i?2 T2`bT2+iBpBbK Q7 i?2 p�`BQmb
T`�+iB+�H �iiBim/2b Q7 HB#`�`v rQ`F\ CQ/B .2�M- BM ?2` #QQF .2KQ+`�+v �M/
Pi?2` L2QHB#2`�H 6�Mi�bB2b- �`;m2b i?�i QM2 Q7 i?2 `2[mB`2K2Mib Q7 TQHBiB+b Bb
ǳ`�BbBM; i?2 T�`iB+mH�` iQ i?2 H2p2H Q7 i?2 mMBp2`b�HǴ- �M/ bQ A i?BMF QM2 r�v iQ
i?BMF Qm`b2Hp2b Qmi Q7 i?Bb BKT�bb2 Bb iQ �bF i?2 [m2biBQM Q7 r?Q � T�`iB+mH�`
b2`pB+2 Bb K2�Mi iQ p�Hm2 @ BM/BpB/m�Hb- Q` i?2 r?QH2\ _�i?2` i?�M 7Q+mbBM; QM
r?2i?2` Q` MQi � M2r b2`pB+2 Bb ǳHB#`�`v rQ`FǴ U�b AǶp2 #22M �`;mBM; r2 b?QmH/ /Q-
#mi +�MMQiV- T2`?�Tb r2 M22/ iQ �bF Qm`b2Hp2b r?2i?2` i?2 #2M2}+B�`B2b Q7 i?2
b2`pB+2 b?QmH/ #2 BM/BpB/m�H mb2`b- Q` i?2 r?QH2 TQTmH�iBQM Q7 Qm` mb2`bX h�F2-
7Q` 2t�KTH2- i?2 B/2� Q7 � bm#bB/Bx2/ #mb@T�bbX AM mMBp2`bBiB2b AǶp2 �ii2M/2/-
i?Bb Bb mbm�HHv � bim/2Mi@mMBQM BMBiB�iBp2- rBi? � bim/2Mi H2pv QM �HH bim/2Mib iQ
+Qp2` i?2 +Qbi Q7 � i`�MbBi T�bbX h?Bb i2M/b iQ `�Bb2 +QKTH�BMib 7`QK bim/2Mib
r?Q /QMǶi mb2 Tm#HB+ i`�MbBi UKQbiHv- i?Qb2 r?Q /`Bp2V- #mi i?2 DmbiB}+�iBQM Bb
i?2 b�K2 �b i�t2b, 2p2`vQM2 b?QmH/ #2 �#H2 iQ #2M2}i 7`QK i?2 b2`pB+2- MQi Dmbi
i?Qb2 r?Q M22/ BiX 1p2`vQM2 bm#bB/Bx2b Bi 2p2M B7 mb2 BbMǶi mMBp2`b�HX
LQr i�F2 H�TiQT@H2M/BM; T`Q;`�KK2b `mM #v HB#`�`B2bX h?2b2 HQQF HBF2 � b2`pB+2
7Q` �HH Ur2 /QMǶi HBKBi r?Q Bb �HHQr2/ iQ mb2 � H�TiQTV #mi BM T`�+iB+2- r2 +�MǶi
bmTTHv 2MQm;? H�TiQTb 7Q` �HH bim/2Mib- �M/ mb�;2 Q7 i?2 T`Q;`�KK2 Bb ?B;?
2MQm;? i?�i i?2 bK�HH �KQmMi Q7 H�TiQTb i2M/ iQ #2 BM mb2 �HKQbi �HH Q7 i?2
iBK2X AM T`�+iB+2- i?2M- i?Bb Bb � b2`pB+2 7Q` � bm#b2i Q7 Qm` mb2`@;`QmTX AM
�//BiBQM- �//BM; H�TiQTb BM+`2�b2b bi�z iBK2 i�F2M BM U7Q` 2t�KTH2V +B`+mH�iBQM
�M/ BK�;BM2- b2+m`Biv �M/ T`Bp�+v +QM+2`Mb- biQ`�;2 bT�+2- 2i+- 2i+- �HH Q7 r?B+?
Bb � +Qbi iQ i?2 HB#`�`vX A7 r2 i?BMF i?Bb b2`pB+2 Qm;?i iQ #2 � b2`pB+2 7Q` �HH- i?2M
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Bi +�MMQi #2 H�B/ �i i?2 /QQ` Q7 i?2 HB#`�`v �M/ Bib QT2`�iBM; #m/;2iX AM Kv pB2r
@ �M/ i?Bb KB;?i #2 i�FBM; i?BM;b � bi2T iQQ 7�` @ B7 bim/2Mib M22/ H�TiQTb- i?2M
Bi b?QmH/ #2 i`2�i2/ HBF2 � i`�MbBi T�bb, � b2`pB+2 QT2M iQ �HHX
(LQi2, i?2 `2�bQM A i?BMF b2`pB+2b HBF2 H�TiQT H2M/BM; b?QmH/ #2 QT2M iQ �HH Bb i?�i
b2`pB+2b QT2M iQ bm#;`QmTb @ 2p2M B7 i?�i bm#;`QmT Bb MQi /2}M2/ @ i2M/ iQ #2M2}i
i?Qb2 r?Q mM/2`bi�M/ �M/ rQ`F rBi?BM i?2 bvbi2K #2biX PMHv mMBp2`b�HBx2/
b2`pB+2b �`2 �#H2 iQ `2bBbi i?2 rQ`FBM;b Q7 p�`BQmb 7Q`Kb Q7 T`BpBH2;2- 2p2M B7 i?�i
K�F2b i?2K QT2M iQ ǳ�#mb2Ǵ- � +?�`;2 r?B+?- iQ Kv KBM/- Bb MQi?BM; #mi �
`B;?i@rBM; bi`�rT2`bQMX)
aQ i?2`2Ƕb QM2 +`Bi2`BQM i?�i KB;?i ;2i mb #2vQM/ i?2 +QMi`�/B+iBQMb BM?2`2Mi BM
T2`bT2+iBpBbK i?�i +QK2b Qmi Q7 i?2 +`BbBb Q7 `QH2 �M/ H2�/2`b?BT BM i?2 T`Q72b@
bBQM �i H�`;2, i?2 TQHBiB+�H `2[mB`2K2Mi Q7 b2`pBM; i?2 mMBp2`b�H `�i?2` i?�M i?2
T�`iB+mH�`X A /QMǶi BMbBbi QM Bic AǶK bm`2 i?2`2 �`2 Q#D2+iBQMb iQ HQQFBM; �i i?2
Bbbm2 BM i?Bb HB;?i UBbbm2b Q7 B/2MiBiv �M/ T`BpBH2;2 T2`?�Tb 7Q`2KQbiVX "mi A /Q
i?BMF i?�i �bFBM; Qm`b2Hp2b [m2biBQMb HBF2 ǳ�`2 r2 b2`pBM; i?2 r?QH2 Q` � T�`iǴ
Bb mb27mH BM �bFBM; r?2i?2` bQK2i?BM; b?QmH/ #2 � HB#`�`vǶb `2bTQMbB#BHBiv Q` i?2
mMBp2`bBivǶbX
PM2 }M�H rQ`/ �#Qmi ǳKBbbBQMǴ UQ` `QH2 Q7 i?2 HB#`�`vVX q2 ?2�` � HQi i?2b2
/�vb �#Qmi ǳbim/2Mi bm++2bbǴ- #mi BM Kv QTBMBQM i?Bb Bb KBb/B`2+iBQM QM i?2
T�`i Q7 mMBp2`bBiv �/KBMBbi`�iQ`bX Ai Bb 7Q`KmH�i2/ bQ �b iQ �HHQr 2/m+�iQ`b U7�+@
mHiv- BMbi`m+iQ`b- HB#`�`B�MbV iQ #2HB2p2 i?�i ǳbim/2Mi bm++2bbǴ HB2b BM �+?B2pBM;
�M 2/m+�iBQM- r?BH2 7Q` M2QHB#2`�H mMBp2`bBiv �/KBMBbi`�iQ`b Bi bBKTHv K2�Mb i?2
bm++2bb7mH- QM;QBM;- �M/ +QKTH2i2 2ti`�+iBQM Q7 imBiBQMX h?2 bHBTT�;2 #2ir22M
i?2 irQ BMi2`T`2i�iBQMb QT2Mb i?2 bT�+2 7Q` mMBp2`bBiv �/KBMBbi`�iQ`b iQ K�BM@
i�BM i?2B` ?2;2KQMv Qp2` ǳ?B;?2` 2/m+�iBQMǴ r?BH2 Q#2vBM; i?2 BKT2`�iBp2 iQ
T`Q}i�#BHBiv `2[mB`2/ Q7 �HH +�TBi�HBbi Q`;�MBx�iBQMbX

j



h?2 o�Hm2 Q7 .2;`22b
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hrQ BMi2`2biBM; ir22ib b?Qr2/ mT BM Kv iBK2HBM2 iQ/�v- QM2 #v �T`BH >�i?+Q+F
�M/ � `2TQMb2 #v !?�vx2mb3NX h?2 ;Bbi Q7 i?2 ir22ib r�b i?�i- ;Bp2M i?2 BM@
+`2�bBM; `2+Q;MBiBQM Q7 � S?. BM TH�+2 Q7 �M JGAa- i?2M r2 b?QmH/ �HbQ �++2Ti
v2�`b Q7 b2`pB+2 BM MQM@JGAa TQbBiBQMb- BM 2z2+i #2BM; �#H2 iQ +QMp2`i MQM@JGAa
v2�`b Q7 b2`pB+2 BMiQ i?2 2[mBp�H2Mi Q7 �M JGAaX PM i?2 7�+2 Q7 Bi- i?Bb Bb bBKBH�`
iQ i?2 T`QTQb�Hb 7Q` �miQK�iB+ +QMp2`bBQM 7`QK +QMi`�+i 7�+mHiv iQ i2Mm`2 i`�+F
TQbBiBQMb �7i2` � +2`i�BM MmK#2` Q7 v2�`b Q7 b2`pB+2X
q?�i i?Bb B;MQ`2b- i?Qm;?- Bb i?2 2+QMQKB+ Ui?�i Bb- i?2 2t+?�M;2V p�Hm2 Q7 i?2
/2;`22 Bib2H7X 6Qm+�mHiǶb pB2r Q7 2/m+�iBQM mM/2` M2QHB#2`�HBbK Bb i?�i 2/m+�@
iBQM Bb �M 2Mi`2T`2M2m`B�H BMp2biK2MiX GBF2 �Mv +QKKQ/Biv- QM2Ƕb H�#Qm` TQr2`
BM+`2�b2b BM U2t+?�M;2V p�Hm2 rBi? i?2 p�Hm2 Q7 i?2 +QKKQ/BiB2b i?�i ;Q BMiQ
BiX q2 +�M bTHBi i?2 +QKTQM2Mi +QKKQ/BiB2b @ 7QHHQrBM; J�`t @ BMiQ +QMbi�Mi
+�TBi�H UK2�Mb Q7 T`Q/m+iBQM �M/ `�r K�i2`B�HbV �M/ p�`B�#H2 +�TBi�H UH�#Qm`
TQr2`VX AM i?Bb pB2r- i?2 p�`B�#H2 +�TBi�H 2tT2M/2/ QM QM2Ƕb 2/m+�iBQM Bb #Qi?
QM2Ƕb QrM �M/ i?2 H�#Qm` Q7 i?2 T`Q72bbQ`b- h�b- HB#`�`v bi�z- bmTTQ`i bi�z- 2i+-
2i+- i?�i K�F2 mT QM2Ƕb +�`22` �b � bim/2MiX h?Bb H�#Qm` Bb K2�bm`2/ BM H�#Qm`@
iBK2- bQ i?2 KQ`2 v2�`b Q7 rQ`F iB2/ mT BM QM2Ƕb /2;`22- #v �HH rQ`F2`b BMpQHp2/-
MQi Dmbi QM2b2H7- �// iQ i?2 p�Hm2 Q7 QM2Ƕb /2;`22X PM i?2 Qi?2` ?�M/- i?2 p�Hm2
Q7 i?2 #mBH/BM;b- i?2 p�Hm2 Q7 QM2Ƕb T`Q72bbQ`bǶ /2;`22b- 2i+- �HbQ 722/ BMiQ i?2
p�Hm2 Q7 QM2Ƕb /2;`22X h?2 p�Hm2 Tmi BMiQ #mBH/BM; i?2 #mBH/BM;- Q` i?2 p�Hm2 Q7
QM2Ƕb T`Q72bbQ`bǶ /2;`22b �`2 i`�Mb72``2/- iQ � +2`i�BM 2ti2Mi iQ i?2 p�Hm2 Q7 QM2Ƕb
QrM /2;`22X Ai bi�M/b iQ `2�bQM- i?2M- i?�i � HQM;2` iBK2 bT2Mi ǳBMp2biBM;Ǵ BM
QM2Ƕb H�#Qm` TQr2` rBHH +QKK�M/ � ?B;?2` T`B+2 QM i?2 H�#Qm` K�`F2iX
PM i?2 Qi?2` ?�M/- iBK2 bT2Mi �b MQM@JGAa bi�z Bb MQi- �++Q`/BM; iQ M2QHB#2`�H
HQ;B+- BMp2biK2Mi BM QM2Ƕb H�#Qm` TQr2`X Ai Bb H�#Qm`- i?2 i`�Mb72``BM; Q7 p�Hm2
BMiQ � +QKKQ/BivX h?2 p�Hm2 i`�Mb72``2/ #v � MQM@JGAa rQ`F2` iQ i?2 +QKKQ/@
Biv r2 T`Q/m+2/ Bb H2bb i?�M i?�i Q7 �M JGAa ?QH/2` Q` � S?.X Ai K�F2b b2Mb2-
i?2M- �++Q`/BM; iQ M2QHB#2`�H HQ;B+- i?�i S?. ?QH/2`b �`2 KQ`2 /2bB`�#H2 BM JGAa
TQbBiBQMb U#2+�mb2 � S?. i�F2b KQ`2 H�#Qm` iBK2 iQ T`Q/m+2f�+[mB`2V i?�M �
MQM@JGAa ?QH/BM; bi�z K2K#2`X h?2 T`B+2 Q7 Qm` +QKKQ/Biv ;Q2b mT B7 r2 Tmi
� S?. ?QH/2` BM �M JGAa TQbBiBQM- �M/ ;Q2b /QrM B7 r2 Tmi � MQM@JGAa ?QH/2`
BM i?2 b�K2 TQbBiBQMX AM i2`Kb Q7 i?2 p�Hm2 Q7 i?2 +QKKQ/Biv U/2;`22b- H�#Qm`
TQr2`V- � S?. ?�b ?B;?2` p�Hm2 i?�M �M JGAa �M/ �M JGAa ?�b � ?B;?2` p�Hm2
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i?�M- b�v- � HB#`�`v i2+?MB+B�M +2`iB}+�i2X A7 r2 r�Mi iQ i`�Mb72` KQ`2 p�Hm2 iQ
i?2 +QKKQ/Biv UB2X +�mb2 i?2 T`B+2 iQ ;Q mTV- i?2M r2 r�Mi iQ mM/2`T�v S?.b-
`�i?2` i?�M Qp2`T�v HB#`�`v i2+?MB+B�MbX
AM i?Bb pB2r- Q7 +Qm`b2 2/m+�iBQM Bb MQi �#Qmi 2/m+�iBM; +BiBx2Mb- 2/m+�iBQM
Bb MQi 2p2M i?2 +QKKQ/Biv mMBp2`bBiB2b �`2 b2HHBM;X q?�i Bb #2BM; bQH/ Bb i?2
ǳ;`�/m�i2/ rQ`F2`Ǵ Q` i?2 ǴrQ`F2`@rBi?@/2;`22bX GB#`�`v H�#Qm` +�M i?2M #2
mM/2`biQQ/ �b Bib2H7 � p�Hm2@BMTmi BMiQ i?2 2t+?�M;2@p�Hm2 Q7 i?Bb +QKKQ/BivX
q?�i A }M/ BMi2`2biBM; BM �HH i?2b2 /Bb+mbbBQMb BM i?2 HB#`�`v rQ`H/ Bb i?�i r2
bm#biBimi2 ǳBbǴ H�M;m�;2 7Q` ǳQm;?iǴ H�M;m�;2X h?2 i?2K2 Q7 i?Bb v2�`Ƕb �G*
+QM72`2M+2 Bb � ;QQ/ 2t�KTH2, ǳq2 bi�M/ mT, r2 BMbTB`2 ?QT2- +`2�i2 +?�M;2-
�M/ 2KTQr2` BM/BpB/m�Hb �M/ ;`QmTbX q2 HBbi2M- r2 H2�`MX q2 bi�M/ 7Q` ?mK�M
`B;?ib- 7Q` /B;MBiv- �M/ 7Q` �++2bb iQ BM7Q`K�iBQMXǴ h?Bb Bb Bb H�M;m�;2- Bi b�vb
i?�i r2 �`2 /QBM; i?2b2 i?BM;bX �Mv +QMbmHi�iBQM rBi? i?2 +`BiB+�H Q` T`Q;`2bbBp2
Q` bQ+B�H DmbiB+2 rBM; Q7 HB#`�`B�Mb?BT rBHH /BbT`Qp2 i?�i B/2�X h?�i r2 Qm;?i iQ
#2 /QBM; i?2b2 i?BM;b Bb � Km+? KQ`2 bmTTQ`i�#H2 �`;mK2Mi- #mi 7Q` r?�i2p2`
`2�bQM BM HB#`�`B�Mb?BT U�M/ T2`?�Tb KQ`2 rB/2HvV r2 bm++mK# iQ i?Bb 2HBbBQM Q7
Bb �M/ Qm;?iX
A i?BMF BiǶb BKTQ`i�Mi 7Q` � +`BiB+�H i?2Q`v Q7 HB#`�`B�Mb?BT iQ BMbBbi QM i?2 bi`B+i
b2T�`�iBQM Q7 Bb �M/ Qm;?i- Dmbi �b r2 ?�p2 iQ K�BMi�BM � bi`B+i pB;BH�M+2 �#Qmi
r?v r2 b�v r2 /Q +2`i�BM i?BM;b U2X;X ǳ?B`BM; S?.b iQ JGAa TQbBiBQMb Bb �M �+i
Q7 BM+HmbBQMǴVX h?Bb Bb �HH T�`i Q7 i?2 /2@KvbiB}+�iBQM T`Q+2bb i?�i A i?BMF HB2b �i
i?2 ?2�`i Q7 �HH +`BiB+�H �M�HvbBbX A /QMǶi HBF2 i?2 M2QHB#2`�H HQ;B+ 2tT`2bb2/ BM i?2
�M�HvbBb �#Qp2- �M/ A i?BMF i?2 bQ+B�H �M/ 2+QMQKB+ +QM/BiBQMb i?�i ;Bp2 `Bb2 iQ
Bi Qm;?i iQ #2 �#QHBb?2/- #v 7Q`+2 B7 M2+2bb�`v- #mi A i?BMF BiǶb BKTQ`i�Mi iQ #2
�#H2 iQ `2+Q;MBx2 i?2 HQ;B+b i?�i �`2 �i rQ`F BM +QMi2KTQ`�`v bQ+B�H T?2MQK2M�X
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SQHBiB+b Q7 GB#`�`B2b *QM72`2M+2- �T`BH kj- kyR3
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LQi2, r?�i 7QHHQrb �`2 Kv QrM BKT`2bbBQMb �M/ 2p�Hm�iBQMb- �M/ /QMǶi M2+2b@
b�`BHv `2T`2b2Mi i?2 pB2rb Q7 i?2 Qi?2` Q`;�MBx2`b- T`2b2Mi2`b- Q` �ii2M/22bX
u2bi2`/�v r�b i?2 }`bi �MMm�H Ur2 ?QT2V SQHBiB+b Q7 GB#`�`B2b +QM72`2M+2- ?2H/
�i i?2 a+?QQH Q7 GB#`�`v �M/ AM7Q`K�iBQM aim/B2b- lMBp2`bBiv Q7 �H#2`i�X h?2
+QM72`2M+2 r�b Q`;�MBx2/ #v Kvb2H7- JB+?�2H J+L�HHv Q7 aGAa �M/ � ;`QmT Q7
aGAa +m``2Mi bim/2Mib �M/ `2+2Mi ;`�/bX h?2 B/2� ;`2r Qmi Q7 �M BM7Q`K�H
+QMp2`b�iBQM JB+?�2H �M/ A ?�/ H�bi v2�` �#Qmi ?�pBM; bQK2i?BM; �i �`QmM/ i?2
b�K2 iBK2 �b i?2 �MMm�H �H#2`i� GB#`�`v *QM72`2M+2 i?�i [m2biBQM2/ bQK2 Q7
i?2 �bbmKTiBQMb Q7 i?2 /QKBM�Mi /Bb+Qm`b2 Q7 HB#`�`B�Mb?BTX :Bp2M i?�i BiǶb i?2
8yi? �MMBp2`b�`v Q7 i?2 RNe3 T`Qi2bib r2 72Hi Bi rQmH/ #2 ;QQ/ iQ +QMM2+i i?2
TQHBiB+b Q7 HB#`�`B2b iQ i?2 RNe3 KQK2MiX
6`QK i?2 BMBiB�H �MMQmM+2K2Mi �M/ +�HH 7Q` T�T2`b 2�`HB2` i?Bb v2�`- A i?BMF i?2
B/2� Q7 i?2 +QM72`2M+2 iQm+?2/ � M2`p2X .2bTBi2 +`BiB+BbK UQ7i2M �MQMvKQmb5V
Q7 i?BM;b HBF2 i?2 +`BiHB# KQp2K2Mi- i?2 BMi2`2bi BM i?BM;b HBF2 i?2 ǳO+`BiHB#Ǵ
irBii2` +QMp2`b�iBQMb �M/ LB+?QHbQM �M/ a2�H2Ƕb `2+2Mi SQHBiB+b Q7 h?2Q`v �M/
i?2 S`�+iB+2 Q7 *`BiB+�H GB#`�`B�Mb?BT- BM/B+�i2 i?�i i?2`2Ƕb � M22/ 7Q` TH�+2b
�M/ 7Q`mKb iQ �bF +`BiB+�H [m2biBQMb �M/ /Bb+mbb i?BM;b KQ`2 +`BiB+�HHv i?�M r2
�`2 mbm�HHv �#H2 iQ BMbB/2 Qm` Q`;�MBx�iBQMbX A i?BMF Qm` +QM72`2M+2 }i BMiQ i?�i
MB+?2 �b r2HHX
h?2 T`QTQb�Hb bm#KBii2/ �HH iQm+?2/ QM BMi2`2biBM; iQTB+b @ r2 ?�/ � HBiiH2 Qp2`@
H�T- #mi MQ irQ T�T2`b 2M/2/ mT #2BM; QM i?2 b�K2 iQTB+X q2 r2`2 �#H2 iQ
�++2Ti �HH i?2 T`QTQb�Hb bm#KBii2/- r?B+? Bb �Hr�vb MB+2X am#D2+ib BM+Hm/2/ BM
i?2 T`QTQb�Hb r2`2, +QHQMB�HBbK �M/ Bib 2z2+ib QM BMi2`M�iBQM�H HB#`�`B�Mb?BTc
i?2 KQMQTQHBx�iBQM Q7 i?B`/@T�`iv HB#`�`v b2`pB+2bc M2QHB#2`�HBbK U#Qi? 7`QK �
J�`tBbi �M/ � 6Qm+�mH/B�M T2`bT2+iBp2Vc �+�/2KB+ 7`22/QK �M/ `2b2�`+?c 7�B`
/2�HBM;- +QTv`B;?i- �M/ QT2M �++2bbc �M/ 7`22/QK Q7 2tT`2bbBQM �M/ i?2 ǳK�`@
F2iTH�+2 Q7 B/2�bǴX q?�i r�b 2bT2+B�HHv BMi2`2biBM; iQ K2 r�b i?Bb, i?2 i?2K2
Q7 i?2 +QM72`2M+2 H27i bT�+2 QT2M 7Q` i?2 bmTTQ`i Q` +?�KTBQMBM; Q7 K�BMbi`2�K
pB2rb Q7 HB#`�`B�Mb?BT �M/ Bib �ii2M/�Mi i2+?MQHQ;B2b- bi`m+im`2b- +mHim`2b- 2i+-
#mi rBi?Qmi 2t+2TiBQM 2p2`v T�T2` r�b- iQ bQK2 2ti2Mi- +`BiB+�H Q7 i?2 /QKBM�Mi
HB#`�`v /Bb+Qm`b2X A i?BMF i?Bb BM/B+�i2b � 7�` KQ`2 ;2M2`�HBx2/ /Bb+QK7Q`i rBi?
i?2 +mHim`�H ?2;2KQMv BM 2z2i BM HB#`�`B�Mb?BT i?�M K�Mv rBi?BM i?2 T`Q72bbBQM
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rQmH/ HBF2 iQ �/KBiX U�M/ BM i?Bb- Bi Bb BM HBM2 rBi? i?2 T�`iB+BT�iBQM Q7 i?2
ǳO+`BiHB#Ǵ +QMp2`b�iBQMb- 7Q` 2t�KTH2VX
q2 ?�/ T`2b2Mi2`b 7`QK K�Mv /Bz2`2Mi T�`ib Q7 *�M�/� U7`QK "* iQ PMi�`BQ-
�M/ 2p2M � `2KQi2 T`2b2Mi�iBQM 7`QK >�HB7�tV- �M/ r2 2p2M ?�/ � T`2b2Mi2/ ~v
BM 7`QK C�K�B+�- 7Q` r?B+? r2 �`2 `2�HHv ;`�i27mHX S2`?�Tb mMbm`T`BbBM;Hv- #mi
biBHH /Bb?2�`i2MBM;Hv- i?2 T`2b2Mi�iBQMb r2`2 /QKBM�i2/ #v �+�/2KB+ HB#`�`B�Mb
@ QMHv QM2 Q7 i?2 T`2b2Mi�iBQMb r�b #v bQK2QM2 +m``2MiHv rQ`FBM; BM � Tm#HB+
HB#`�`v @ i?Bb BK#�H�M+2 Bb QM2 Q7 i?2 QM;QBM; T`Q#H2Kb rBi?BM Qm` T`Q72bbBQM �M/
2bT2+B�HHv- A rQmH/ b�v- rBi?BM +`BiB+�H HB#`�`B�Mb?BTX A /QMǶi `2�HHv FMQr ?Qr r2
Qp2`+QK2 i?Bb BK#�H�M+2- #mi r2 `2+Q;MBx2/ �M/ i�HF2/ �#Qmi Bi v2bi2`/�vX
�MQi?2` �bT2+i i?�i r�b H�+FBM; BM i?2 +QM72`2M+2 r�b Km+? /Bb+mbbBQM Q7 bT2+B7@
B+�HHv AM/B;2MQmb Bbbm2bX q2 i`B2/ ?�`/ iQ �+FMQrH2/;2 Qm` T`2b2M+2 QM h`2�iv
e i2``BiQ`v BM � r�v i?�i r�b KQ`2 bm#bi�MiB�H i?�M r?�i Q7i2M b22Kb HBF2 � `Qi2
`2T2iBiBQM Q7 bi�M/�`/- mMBp2`bBiv@b�M+iBQM2/ H�M;m�;2- �M/ i?2 Bbbm2 Q7 AM/B;2M2@
Biv r�b T�`i Q7 bQK2 Q7 i?2 /Bb+mbbBQMb Q7 /Bz2`2M+2 �M/ ?Qr r2 �++QKQ/�i2 Q`
bmTTQ`i /Bz2`2M+2f/Bp2`bBiv rBi?BM HB#`�`B�Mb?BT- #mi MQM2 Q7 i?2 bT2�F2`b �/@
/`2bb2/ i?2 Bbbm2 ?2�/ QMX �M/ AǶK iQ`M QM i?Bb TQBMiX PM i?2 QM2 ?�M/- A /QMǶi
r�Mi iQ T`2bbm`2 �Mv AM/B;2MQmb +QHH2�;m2b BMiQ i?2 �z2+iBp2 �M/ 2KQiBQM�H
H�#Qm` Q7 T`2b2MiBM; iQ � ;`QmT Q7 T`2/QKBM�MiHv r?Bi2 HB#`�`B�Mbc Bi Qm;?i iQ
#2 QM mb iQ �//`2bb AM/B;2MQmb Bbbm2b- #mi i?2M �i r?�i TQBMi �`2 vQm bT2�FBM;
7Q` bQK2QM2 2Hb2\ �M/ A FMQr i?2 �Mbr2` iQ i?Bb Bb iQ bT2�F rBi? AM/B;2MQmb
T2QTH2 �#Qmi i?2B` 2tT2`B2M+2- #mi 2p2M i?�i BMpQHp2b � H2p2H Q7 �z2+iBp2 H�#Qm`
i?�i BiǶb mM7�B` iQ BKTQb2- A i?BMFX AiǶb � ?�`/ [m2biBQM iQ `2bQHp2 @ ?QT27mHHv r2
rBHH /Q #2ii2` BM i?Bb `2;�`/ M2ti v2�`X
�b 2tT2+i2/ 7`QK i?Bb FBM/ Q7 +QM72`2M+2- i?2`2 r2`2 K�Mv +`BiB[m2b �M/
;`B2p�M+2b 2tT`2bb2/- #mi p2`v HBiiH2 BM i?2 r�v Q7 +QM+`2i2- T`�+iB+�H T`QTQb�Hb
7Q` +?�M;2X �7i2` i?2 T`2b2Mi�iBQMb- i?2 �ii2M/22b #`QF2 BMiQ i?`22 ;`QmTb
�++Q`/BM; iQ i?2K2b i?�i ?�/ �`Bb2M i?`Qm;? i?2 +Qm`b2 Q7 i?2 /�v, *QHQMB�HBbK-
G�M;m�;2fh2`KBMQHQ;v- �M/ >2;2KQMvX A i?BMF i?2b2 i?`22 i?2K2b Qz2` �M
BKTQ`i�Mi- Qp2`�`+?BM; b2i Q7 Q#bi�+H2b iQ `2bBbi�M+2 �M/ TQbBiBp2 +?�M;2X �HH
i?`22 i?BM;b @ +QHQMB�HBbK- H�M;m�;2- �M/ ?2;2KQMv @ �`2 bQ /22THv 2K#2//2/
BM Qm` +mHim`2 �M/ bQ+B2iv- i?�i Bi Bb /B{+mHi iQ i?BMF Qm`b2Hp2b QmibB/2 Q` BM
QTTQbBiBQM iQ i?2 /QKBM�Mi B/2QHQ;B2b i?2v bmTTQ`iX q2 +�M /Q rQ`b2 i?�M
#2�` �HH i?2b2 i?BM;b BM KBM/ �b r2 KQp2 7Q`r�`/- #mi �b �`+?B#�H/ J�+H2Bb?
Ur?QK A [mQi2/ BM Kv T�T2`V b�B/- ǳr2 Kmbi /Q KQ`2ǴX
h?2 TH�M Bb iQ ?�p2 �MQi?2` +QM72`2M+2 M2ti v2�`- T`Q#�#Hv QM i?2 iQTB+ Q7 H�#Qm`
UbBM+2 Bi rBHH #2 i?2 Ryyi? �MMBp2`b�`v Q7 i?2 qBMMBT2; :2M2`�H ai`BF2- r?B+?
;`2r Qmi Q7 H�#Qm` /Bbb�iBb7�+iBQM �M/ Q`;�MBxBM; �+`Qbb i?2 T`�B`B2bV- �M/ r2
?�p2 �M 2p2M KQ`2 T`QpQ+�iBp2 iQTB+ r�BiBM; BM i?2 rBM;b 7Q` kykyX
A r�Mi iQ i?�MF �HH i?2 K2K#2`b Q7 i?2 Q`;�MxBM; +QKKBii22- �HH Qm` T`2b2Mi2`b-
�M/ �HH 9y Q` bQ T2QTH2 r?Q �ii2M/2/ 7Q` K�FBM; i?Bb � KQ/2bi- #mi 2M;�;BM;
�M/ mb27mH 2p2MiX
q2#bBi2 7Q` i?2 +QM72`2M+2 S`Q;`�KK2 P`;�MBxBM; +QKKBii22
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*QTv`B;?i �M/ S`QT2`iv

kyR3@y8@yN

u2bi2`/�v- A }M�HHv ?�/ � +?�M+2 iQ `2�/ i?2 *6G� SQbBiBQM ai�i2K2Mi QM AM/B;2@
MQmb EMQrH2/;2 �M/ i?2 *QTv`B;?i �+iX q?�i A iQQF �r�v 7`QK i?2 ai�i2K2Mi
@ �M/ bm#b2[m2MiHv ir22i2/ �#Qmi @ r�b i?�i *6G� T`QKQi2/ i?2 T`Qi2+iBQM Q7
AM/B;2MQmb EMQrH2/;2 rBi?BM i?2 2tBbiBM; `2;BK2 Q7 *QTv`B;?i G�r �M/ U1m`Q@
T2�MV +QM+2Tib Q7 T`Bp�i2 T`QT2`iv- BM+Hm/BM; BMi2HH2+im�H T`QT2`ivX h?Bb `2�/BM;
+QmH/ #2 +?�HH2M;2/ @ i?2 ai�i2K2Mi /Q2b �`;m2 i?2 /Bz2`2M+2 #2ir22M AM/B;2@
MQmb �M/ *�M�/B�M MQiBQMb Q7 T`QT2`iv QrM2`b?BT Uǳq?Q ?QH/b ǵH2;�HǶ +QTv`B;?i
iQ (AM/B;2MQmb) FMQrH2/;2 Q` +mHim`�H 2tT`2bbBQM mM/2` *�M�/�Ƕb +m``2Mi *QTv@
`B;?i �+i Bb Q7i2M +QMi`�`v iQ AM/B;2MQmb MQiBQMb Q7 +QTv`B;?i QrM2`b?BTǴV- #mi
iQ Kv KBM/ i?2 7`�KBM; Q7 i?Bb Bbbm2 �b BM `2H�iBQM iQ i?2 *QTv`B;?i �+i bBim@
�i2b i?2 ai�i2K2Mi rBi?BM 2tBbiBM; T`QT2`iv `2H�iBQMb i?�i i?2 *QTv`B;?i �+i Bb
BMi2M/2/ iQ mT?QH/X
h?Bb Bb 2bT2+B�HHv +H2�`- 7`QK Kv T2`bT2+iBp2- BM i?2 QT2MBM; b2Mi2M+2 Q7 i?2
ai�i2K2Mi- r?B+? #2;BMb, ǳ*�M�/�Ƕb *QTv`B;?i �+i /Q2b MQi T`Qi2+i AM/B;2MQmb
FMQrH2/;2ĘǴ h?Bb- iQ K2- i�F2b 7Q` ;`�Mi2/ i?�i i?2 *QTv`B;?i �+i Bb BMi2M/2/
iQ T`Qi2+i FMQrH2/;2- r?B+? Bi BbMǶiX AiǶb BMi2M/2/ iQ T`Qi2+i UT`Bp�i2V T`QT2`iv
`B;?ib BM � T�`iB+mH�` +�i2;Q`v Q7 T`QT2`iv UBMi2HH2+im�H T`QT2`ivVX h?2 T`QT2`iv
`B;?ib Bi Bb BMi2M/2/ iQ T`Qi2+i �`2 `B;?ib i?�i +QMbiBimi2 i?2 BMbiBimiBQM Q7 #Qm`@
;2QBb Ui?�i Bb- +�TBi�HBbiV T`Bp�i2 T`QT2`ivX "v TQbBiBQMBM; i?2 *QTv`B;?i �+i �b
�M BMbi`mK2Mi 7Q` i?2 T`Qi2+iBQM Q7 FMQrH2/;2- i?2 *6G� *QTv`B;?i *QKKBii22
Bb �#H2 iQ �`;m2 i?�i AM/B;2MQmb FMQrH2/;2 @ BM �HH Bib T�`iB+mH�`Biv Q7 2tT`2bbBQM
@ +�M �M/ b?QmH/ #2 T`Qi2+i2/ #v i?2 *QTv`B;?i �+iX "mi QM+2 r2 `2+Q;MBx2 i?�i
i?2 *QTv`B;?i �+i Bb MQi BMi2M/2/ iQ T`Qi2+i FMQrH2/;2- #mi iQ T`Qi2+i � bBM;H2
FBM/ Q7 T`QT2`iv `2H�iBQMb?BT U#Qm`;2QBb T`Bp�i2 T`QT2`ivV- i?2M i?2 T`Qi2+iBQM
Q7 AM/B;2MQmb T`QT2`iv �M/ T`QT2`iv `2H�iBQMb?BTb UBM �HH i?2B` T�`iB+mH�`BivV #2@
+QK2b BKTQbbB#H2X "v i�+BiHv TH�+BM; AM/B;2MQmb FMQrH2/;2 T`Qi2+iBQM mM/2`
i?2 �2;Bb Q7 �M BMbi`mK2Mi 7Q` i?2 T`Qi2+iBQM Q7 #Qm`;2QBb T`Bp�i2 T`QT2`iv- i?2
*6G� ai�i2K2Mi H2�p2b i?2 /QQ` QT2M 7Q` i?2 `2+mT2`�iBQM- 2tTHQBi�iBQM- �M/
2p2Mim�H 2`�bm`2 Q7 AM/B;2MQmb T`QT2`iv �M/ QrM2`b?BT `2H�iBQMb #v i?2 bBM;H2-
Qp2`�`+?BM; BMbiBimiBQM Q7 +�TBi�HBbi T`QT2`ivX
q?v /Q A i?BMF i?Bb rBHH ?�TT2M\ "2+�mb2 BiǶb T`2+Bb2Hv r?�i ?�TT2M2/ BM
1m`QT2 rBi? i?2 /2p2HQTK2Mi Q7 +�TBi�HBbKX �b +�TBi�HBbK bT`2�/- Bi 2Bi?2`
+QQTi2/ Q` /2bi`Qv2/ �Hi2`M�iBp2 T`QT2`iv `2H�iBQMb?BTb UBM+Hm/BM;- #mi MQi HBK@
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Bi2/ iQ- +QKKmM�H T`QT2`ivV- /2bi`QvBM; i?2 bQp2`2B;Miv Q7 +QKKmMBiB2b- �M/
�HHQrBM; QMHv i?2 Qmir�`/ K�MB72bi�iBQMb Q7 +mHim`2 iQ bm`pBp2- �b HQM; �b i?2b2
/B/ MQi +?�HH2M;2 i?2 7mM/�K2Mi�H T`Bp�i2 T`QT2`iv `2H�iBQMb Q7 +�TBi�HBbi 1m@
`QT2X hQ Kv KBM/- i?2 QMHv ?QT2 Q7 K�BMi�BMBM; �M/ T`Qi2+iBM; AM/B;2MQmb
FMQrH2/;2- +mHim`2- �M/ QrM2`b?BT `2H�iBQMb Bb #v +QK#�iBM; i?2 /QKBM�M+2 Q7
+�TBi�HBbi `2H�iBQMbX A7 MQi- B7 6B`bi L�iBQMb- JûiBb- �M/ AMmBi T2QTH2b �/QTi @ �b
i?2 *�M�/B�M ;Qp2`MK2Mi rQmH/ HQp2 i?2K iQ @ ǳAM/B;2M2Biv THmb +QKKQ/Biv
T`Q/m+iBQMǴ- i?Bb rBHH [mB+FHv im`M BMiQ ǳ+�TBi�HBbK rBi? AM/B;2MQmb +?�`�+i2`@
BbiB+bǴX PMHv i?2 Qmir�`/ K�MB72bi�iBQMb Q7 +mHim`2 �M/ bQ+B2iv i?�i /Q MQi
+?�HH2M;2 i?2 2+QMQKB+ #�bBb rBHH #2 �HHQr2/ #v i?2 ai�i2X AM i?Bb b2Mb2- i?2M- A
#2HB2p2 i?�i i?2`2 Bb � 7mM/�K2Mi�H +QBM+B/2M+2 #2ir22M AM/B;2MQmb bQp2`2B;Miv
�M/ �MiB@+�TBi�HBbKX
hQ K�F2 i?Bb �`;mK2Mi � HBiiH2 KQ`2 +QM+`2i2- H2iǶb i�HF �#Qmi H�M/- r?B+? Bb
`2+Q;MBx2/ �b QM2 Q7- B7 MQi i?2 KQbi bB;MB}+�Mi �bT2+i Q7 AM/B;2MQmb bQp2`2B;Miv
+H�BKbX 6`QK i?2 T2`bT2+iBp2 AǶp2 H�B/ Qmi �#Qp2- H�M/ bQp2`2B;Miv @ BM �//BiBQM
iQ Bib bQ+B�H �M/ +mHim`�H BKTQ`i�M+2 @ Bb � `2[mB`2K2Mi 7Q` i?2 K�BMi2M�M+2 Q7 �HH
i?2 /Bz2`2Mi FBM/b Q7 AM/B;2MQmb 2+QMQKB+ `2H�iBQMb?BTbX �b bm+?- Bi T`QpB/2b �
/B`2+i +?�HH2M;2 iQ i?2 /QKBM�M+2 Q7 +�TBi�HBbK T`QKQi2/ �M/ T`Qi2+i2/ #v i?2
62/2`�H ;Qp2`MK2MiX h?Bb Bb r?v ;Qp2`MK2Mi Q` T`Bp�i2 +QMi`QH Qp2` i?2 H�M/
?�b #22M bm+? �M BKTQ`i�Mi �bT2+i Q7 62/2`�H TQHB+v 7Q` bQ HQM;X 6B`bi- Bi ;�BM2/
+QMi`QH Qp2` bQp2`2B;M i2``BiQ`B2b i?`Qm;? i`2�iB2b Ur?B+?- iQ Kv KBM/- Bi M2p2`
?�/ �Mv BMi2MiBQM iQ ?QMQm`V- i?2M Bi +H2�`2/ Km+? Q7 i?2 H�M/ Q7 K�FBM; r�v 7Q`
1m`QT2�M �M/ BKKB;`�Mi b2iiH2K2Mi �b r2HH �b 7mim`2 /2p2HQTK2MiX �M/ }M�HHv-
r?2M Tmb? `2�HHv +QK2b iQ b?Qp2- i?2 ;Qp2`MK2Mi ?�b MQi #22M �#Qp2 mbBM;
Bib KQMQTQHv Q7 i?2 mb2 Q7 7Q`+2 iQ T`Qi2+i +�TBi�HBbi T`Bp�i2 T`QT2`iv `B;?ib @
r?2M A r�b � FB/- i?2 KQbi BKTQ`i�Mi 2p2Mi BM i?Bb +�i2;Q`v r�b i?2 PF� ǵ+`BbBbǶ
Q7 RNNyX JQ`2 `2+2MiHv- r2 ?�p2 b22M AM/B;2MQmb bQp2`2B;Miv +H�BKb B;MQ`2/ BM
i?2 +�b2 Q7 i?2 h`�Mb@JQmMi�BM TBT2HBM2X h?2 ;Qp2`MK2Mi ?�b #22M +�`27mH UbQ
7�`V BM MQi #2BM; b22M iQ mb2 7Q`+2 �;�BMbi AM/B;2MQmb �+iBpBbib T`Qi2biBM; i?2
TBT2HBM2- #mi r?2M Bi +QK2b /QrM iQ � +?QB+2 #2ir22M EBM/2`@JQ`;�M �M/ �M
AM/B;2MQmb 2+QMQKB+ +?�HH2M;2- i?2 ;Qp2`MK2Mi rBHH #`BM; Qmi Bib ;QQMbX q2
b�r i?Bb �i ai�M/BM; _Q+F �M/ Qi?2` LP.�SG T`Qi2bib H�bi v2�`X
�Mvr�v- �HH i?Bb iQ b�v i?�i Kv +`BiB[m2 Q7 i?2 *6G� bi�i2K2Mi r�b MQi BM@
i2M/2/ iQ KBMBKBx2 i?2 BKTQ`i�M+2 Q7 AM/B;2MQmb FMQrH2/;2 T`Qi2+iBQM Q` +QM@
+2TiBQMb Q7 QrM2`b?BT- bBKTHv i?�i #v i�+BiHv T`2bmKBM; i?2 p�HB/Biv Q7 #Qm`;2QBb
T`QT2`iv `B;?ib Ur?B+? i?2 *QTv`B;?i �+i `2T`2b2MibV- i?2 /QQ` Bb H27i QT2M 7Q`
i?2 `2@+QHQMBx�iBQM Q7 i?�i FMQrH2/;2 �M/ i?Qb2 +QM+2TiBQMb #v +�TBi�HBbi bQ+B�H-
2+QMQKB+- �M/ TQHBiB+�H `2H�iBQMbX A7 r2 r�Mi Qm` bQ+B2iv iQ `2�HHv +?�M;2 @ �M/
+?�M;2 BM i?Bb +�b2 Kmbi BM+Hm/2 � K2�MBM;7mH `2+QM+BHB�iBQM @ i?2M r2 Kmbi 7mM@
/�K2Mi�HHv i`�Mb7Q`K i?2 T`QT2`iv �M/ T`Q/m+iBQM `2H�iBQMb?BTb 7Q`+2/ mTQM mb
�HH #v +�TBi�HBbKX Pi?2`rBb2 r2 rBHH �Hr�vb #2 bim+F #2M2�i? i?2 2tTHQBi�iBQM
�M/ /QKBM�iBQM Q7 +�TBi�HBbK- r?B+? rBHH �Hr�vb #2 rQ`b2 7Q` AM/B;2MQmb T2QTH2b
i?�M 7Q` a2iiH2`bX
hQ +QM+Hm/2- A r�Mi iQ �Mbr2` QM2 Q7 i?2 [m2biBQMb A r�b Ui�+BiHvV �bF2/ QM

k



hrBii2`, r?�i bQHmiBQMb rQmH/ A T`QTQb2\ AM i?2 }`bi TH�+2- A /QMǶi i?BMF
i?�i �Mv bQHmiBQMb �`2 TQbbB#H2 rBi?BM � +�TBi�HBbi +QMi2tiX _2+QM+BHB�iBQM �M/
bQp2`2B;Miv �`2 BKTQbbB#H2 mM/2` +�TBi�HBbi +QM/BiBQMb Q7 T`Q/m+iBQMX aQ r2 ?�p2
iQ +?�HH2M;2 i?Qb2 +QM/BiBQMbX AM i?2 K2�MiBK2- ?Qr2p2`- AǶp2 +QK2 �`QmM/ iQ
H27i@rBM; bi`�i2;B2b i?�i +�K2 iQ i?2 7Q`2 BM Ai�HB�M rQ`F2`BbK- �M/ 2bT2+B�HHv Bib
72KBMBbi rBM;X �b Ai�HB�M rQ`F2`b #2;�M iQ `2+Q;MBx2 i?�i +�TBi�HBbi /QKBM�iBQM
/B/ MQi QMHv 2tBbi rBi?BM i?2 7�+iQ`v- #mi BM bQ+B2iv �i H�`;2- i?2v 2tT�M/2/ i?2B`
MQiBQM Q7 7�+iQ`v b�#Qi�;2 iQ i?2 #`Q�/2` bQ+B2ivX 6�+iQ`v b�#Qi�;2- bQK2iBK2b
�b bm#iHv �b bHQrBM; /QrM �M �bb2K#Hv HBM2- r�b � r�v iQ +?�HH2M;2 +�TBi�HBbi
/QKBM�iBQM �M/ +mi BMiQ +�TBi�HBbi T`Q}ibX PmibB/2 i?2 7�+iQ`v- i?2 b2H7@`2/m+iBQM
Q7 T`B+2b U#mb 7�`2b- 7Q` 2t�KTH2- Q` i?2 �KQmMi T�B/ 7Q` �M Bi2K BM � +?�BM
;`Q+2`v biQ`2V �M/ Qi?2` 7Q`Kb Q7 bK�HH@b+�H2 +?�HH2M;2 iQ #Qm`;2QBb T`Bp�i2
T`QT2`iv- #2+�K2 rB/2bT`2�/X q2 +�M �M/ b?QmH/ #2 /QBM; i?Bb rBi? `2bT2+i
iQ *QTv`B;?iX �M/ #27Q`2 T2QTH2 ;2i mTb2i �i i?2 B/2� i?�i AǶK �/pQ+�iBM;
#`2�FBM; i?2 H�r- A rBHH Dmbi b�v i?Bb, r2 �`2 �H`2�/v /QBM; BiX GB#`�`B�Mb- 7�+2/
rBi? �M �`iB+H2 i?2B` BMbiBimiBQM /Q2bMǶi ?�p2 � HB+2Mb2 7Q`- rBHH Q7i2M �bF bQK2QM2
�i �MQi?2` BMbiBimiBQM 7Q` � +QTvX h?Bb Bb bK�HH TQi�iQ2b #mi Bi pBQH�i2b +�TBi�HBbi
T`QT2`iv `2H�iBQMbX q2 b?QmH/ F22T /QBM; BiX �M/ r2 b?QmH/ /Q KQ`2 i?BM;b
HBF2 Bi UHBF2 i?2 [mB2i r�BpBM; Q7 }M2b- 7Q` 2t�KTH2VX u2b- i?2`2 �`2 H2;�H QTiBQMb
HBF2 AMi2`HB#`�`v GQ�M- �M/ i?2`2 �`2 QTiBQMb r?B+? �TT2�` iQ #2 BHH2;�H QM �
K�bb b+�H2 UHBF2 a+B>m#VX "mi B7 r2 r�Mi 2p2Mim�HHv iQ +?�HH2M;2 +�TBi�HBbK QM
� H�`;2` b+�H2- r2 M22/ iQ ;2i +QK7Q`i�#Hv +?�HH2M;BM;- bm#p2`iBM;- �M/ pBQH�iBM;
Bi QM � bK�HH2` b+�H2 }`biX

j



PM i?2 1`�bm`2 Q7 G�#Qm`
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u2bi2`/�v- � #HQ; TQbi #v E2pBM a22#2` r�b K�FBM; i?2 `QmM/b- �M/ r?BH2 Bi
bi`m+F � +?Q`/ rBi? � HQi Q7 T2QTH2- A i?BMF i?2`2 �`2 bQK2 T`Q#H2Kb rBi? i?2 r�v
a22#2` 7`�K2b i?2 [m2biBQM Q7 +QHH2+iBQMbX J�BMHv- A i?BMF i?2 T`Q#H2K Bb i?�i
r?BH2 a22#2` Bb `B;?i i?�i ǳHB#`�`B2b ?�p2 #22M KQpBM; +QHH2+iBQMb �M/ /Bb+�`/BM;
bimz 7Q` � HQM; iBK2 MQrǴ- rBi?Qmi 2M;�;BM; rBi? i?2 bT2+B}+b Q7 KQpBM; �M/
/Bb+�`/BM; MQr- BM i?2 M2QHB#2`�H +QMDmM+im`2- a22#2` `BbFb B;MQ`BM; i?2 r�vb
BM r?B+? T`Q+2bb2b r?B+? ?�p2 #22M T�`i Q7 HB#`�`B�Mb?BT 7Q` � HQM; iBK2 �`2
BM+`2�bBM;Hv bm#bmK2/ rBi?BM � +�TBi�HBbi `2;BK2 Q7 H�#Qm`X q?BH2 +QHH2+iBQM
K�M�;2K2Mi �M/ r22/BM; K�v #2 #�bB+�HHv i?2 b�K2 �+iBpBiB2b i?�i i?2v r2`2
� ?mM/`2/ v2�`b �;Q- i?2 bQ+BQ@2+QMQKB+ +QMDmM+im`2 BM r?B+? i?Qb2 �+iBpBiB2b
�`2 bBim�i2/ ?�b +?�M;2/- �M/ iQ B;MQ`2 i?�i +?�M;2- �M/ i?2 r�vb BM r?B+?
HB#`�`B�Mb?BT UHBF2 �HH �+�/2KB+ H�#Qm`V ?�b #2+QK2 bm#D2+i iQ +QKKQ/Biv HQ;B+
@ �M/ 72iBb?BbK @ TH�vb BMiQ i?2 ?�M/b Q7 i?2 +�TBi�HBbi bm#bmKTiBQM Q7 �+�/2KB+
�M/ HB#`�`v H�#Qm` Bib2H7X
h?2`2 �`2 Qi?2` `2�bQMb iQ [mB##H2X q?2M a22#2` b�vb i?�i ?2 ǳ/B/MǶi i?BMF
i?�i bT22/ Q7 �++2bb r�b �b Km+? Q7 � +QM+2`M 7Q` ?mK�MBbib r?Q bT2M/ v2�`b
T`2T�`BM; � KQMQ;`�T?Ǵ- ?2 b22Kb iQ #2i`�v- A i?BMF- � KBbmM/2`bi�M/BM; Q7 i?2
r`BiBM; T`Q+2bb- �M �`iBbiB+ T`Q+2bb Uv2b- 2p2M b+?QH�`Hv r`BiBM;V i?�i Bb BMimBiBp2
�M/ 2ti`2K2Hv b2MbBiBp2 iQ i?2 FBM/b Q7 ~Qrb �M/ /Bb`mTiBQMb a22#2` /Bb+QmMibX
"mi i?2 T�`i Q7 i?2 #HQ; TQbi A `2�HHv r�Mi iQ 7Q+mb QM Bb r?�i a22#2` b�vb �#Qmi
ǳb2`2M/BTBivǴX >2 r`Bi2b,

AiǶb MQi ǳb2`2M/BTBivǴ i?�i Tmi i?Qb2 #QQFb i?2`2 �M/ vQmǶ`2 MQi
ǳ/Bb+Qp2`BM;Ǵ i?2KX h?2`2Ƕb � HQi Q7 M2`p2 QM /BbTH�v r?2M 7�+mHiv
[m2biBQM HB#`�`B�Mb �M/ H�K2Mi i?2 /2+BbBQMb r2 K�F2- #mi K�v#2
i?2 KQbi ;�HHBM; Bb i?2 `2T2�i2/ BMbBbi2M+2 i?�i i?2 7Q`+2b Q7 7�i2
?�p2 +QMM2+i2/ i?2K rBi? i?2b2 #QQFbX AiǶb MQi i?2 ?2�p2Mb bKBHBM;
QM vQm r?2M vQm #`Qrb2 i?2 bi�+Fb �M/ }M/ � `2H2p�Mi Bi2K- BiǶb
i?2 H�#Q` Q7 � #B#HBQ;`�T?2`- � +�i�HQ;2`- �M/ � b?2Hp2`X h?Bb bimz
2M/b mT r?2`2 Bi /Q2b #2+�mb2 T2QTH2 �`2 /QBM; i?2 rQ`F Q7 TmiiBM;
Bi i?2`2X �M/ Q? v2�?- �MQi?2` T�`i Q7 K�FBM; Bi ǳ/Bb+Qp2`�#H2Ǵ Bb
`2KQpBM; �HH Q7 i?2 bimz i?�iǶb MQ HQM;2` `2H2p�MiX GB#`�`B�Mb +�HH Bi
ǳr22/BM;Ǵ 7Q` � `2�bQMX
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AM i?2 }`bi TH�+2- i?Bb KBbi�F2b i?2 b2`2M/BTBiv Q7 i?2 HB#`�`v mb2` rBi? � MQM@
2tBbi2Mi Q` BHHmbQ`v b2`2M/BTBiv Q7 i?2 #QQFb QM i?2 b?2Hp2bX q?2M HB#`�`v mb2`b
i�HF �#Qmi b2`2M/BTBiv- i?2v �`2 `272``BM; iQ � bm#D2+iBp2 2tT2`B2M+2- i?2 /Bb+Qp@
2`v Q7 � #QQF i?2v /B/MǶi FMQr �#Qmi �b � ?�TTv +QBM+B/2M+2- /m2 iQ Bib T`2b2M+2
M2ti iQ � #QQF i?2v FM2r �#QmiX P` i?2 /Bb+Qp2`v Q7 BKTQ`i�Mi #QQFb BM � HQ@
+�iBQM Ubi�+FV i?2v i?Qm;?i iQ pBbBiX h?2 T`2b2M+2 Q7 i?2 #QQFb QM � T�`iB+mH�`
b?2H7 BM � T�`iB+mH�` Q`/2`- /2pQB/ Q7 i?2 MQBb2 Q7 Qmi/�i2/ Q` B``2H2p�Mi K�i2@
`B�H- Bb Q7 +Qm`b2 MQ �++B/2Mi- ?�TTv Q` Qi?2`rBb2X "mi i?2 bm#D2+iBp2 2tT2`B2M+2
Q7 i?2 #`Qrb2` Bb MQ H2bb `2�H 7Q` �HH i?�iX h?2`2 �`2 irQ FBM/b Q7 b2`2M/BTBiv
#2BM; 2KTHQv2/ ?2`2- �M/ a22#2`Ƕb /BbKBbb�H Q7 i?2 bm#D2+iBp2 2tT2`B2M+2 Q7 i?2
#`Qrb2` Bb /m2 iQ ?Bb QMHv `2+Q;MBxBM; QM2 Q7 i?2KX
�b A K2MiBQM2/ QM irBii2`- 2p2M B7 r2 �;`22 i?�i ǳb2`2M/BTBivǴ Bb i?2 r`QM; rQ`/-
r2 rQmH/ biBHH M22/ iQ +QK2 mT rBi? �MQi?2` rQ`/ i?�i T`QT2`Hv /2b+`B#2b i?�i
b2Mb2 Q7 � ǳ?�TTv �++B/2MiǴ #v r?B+? QM2 /Bb+Qp2`b � #QQF QM2 r�bMǶi HQQFBM;
7Q`X AǶp2 #22M mbBM; i?2 rQ`/ ǳ/Bb+Qp2`Ǵ /2HB#2`�i2Hv ?2`2- #2+�mb2 Bi Bb i?2
�bT2+i Q7 ǳ/Bb+Qp2`vǴ i?�i iQm+?2b QM i?2 [m2biBQM Q7 i?2 2`�bm`2 Q7 H�#Qm`X
o2`v Q7i2M r?2M bQK2i?BM; Bb ǳ/Bb+Qp2`2/Ǵ BM �M �`+?Bp2b- �`+?BpBbib �M/ HB#`�`@
B�Mb K�F2 i?2 p�HB/ TQBMi i?�i Bi r�b MQi /Bb+Qp2`2/ BM i?2 b2Mb2 Q7 � /Bb+Qp2`v
BM i?2 M�im`�H b+B2M+2bX �+iBp2 ?mK�M H�#Qm` r2Mi BMiQ i?2 Q`;�MBx�iBQM �M/
ǳ/Bb+Qp2`�#BHBivǴ Q7 �`+?Bp�H K�i2`B�H- i?2 }M/BM; �B/b- i?2 Q`;�MBx�iBQM Q7 T?vb@
B+�H bT�+2- i?2 K�BMi2M�M+2 Q7 i?2 #mBH/BM;- i?2 Q`;�MBx�iBQM�H 2MiBiv BM r?B+?
i?2 �`+?Bp2b Bb bBim�i2/X q2 �`2 2K#2//2/ BM � +?�BM Q7 H�#Qm` i?�i bi`2i+?2b
7`QK Kv QrM BM/BpB/m�H bm#D2+iBp2 2tT2`B2M+2 Q7 rQ`F ?Q`BxQMi�HHv i?`Qm;?Qmi
i?2 rQ`H/ Q7 ?mK�M HB72- �M/ p2`iB+�HHv i?`Qm;? H�`;2` �M/ H�`;2` �#bi`�+iBQMb Q7
H�#Qm` Q`;�MBx�iBQM �M/ K�M�;2K2MiX q2 �`2 `B;?i iQ bT2�F mT 7Q` i?2 H�#Qm`
Q7 �HH i?Qb2 r?Q Q`;�MBx2 �M/ K�F2 �p�BH�#H2 /Q+mK2Mib- `2+Q`/b- #QQFb- �M/
�HH Qi?2` FBM/b Q7 BM7Q`K�iBQMX "mi i?2`2 Bb �Hr�vb � b2Mb2 i?�i i?2 B;MQ`�M+2 Q7
�HH i?�i H�#Qm` i?�i ;Q2b BMiQ QM2 �+i Q7 bm#D2+iBp2 /Bb+Qp2`v Bb bBKTHv � KQ`�H
7�BHBM;- i?�i B7 QMHv `2b2�`+?2`b Q` 7�+mHiv rQmH/ Dmbi bK�`i2M mT i?2M i?2v rQmH/
b22 �HH i?2 H�#Qm` i?�i ;Q2b QM �`QmM/ i?2KX
"mi i?Bb Bb �M B/2�HBbi pB2r Q7 i?2 rQ`H/X J�Mv Q7 i?2 +QKTH�BMib K�/2 #v
HB#`�`B�Mb �M/ �`+?BpBbib i?�i Qm` rQ`F Bb MQi p�Hm2/ @ �b B7 �Mv rQ`F2`bǶ H�#Qm`
Bb p�Hm2/ mM/2` +�TBi�HBbK @ b22Kb iQ bm;;2bi i?�i i?2 [m2biBQM Q7 ?Qr H�#Qm`
Bb p�Hm2/ Bb QMHv � [m2biBQM Q7 FMQrH2/;2 Q` B;MQ`�M+2X h?2 B/2�HBbK +QK2b BM
r?2M r2 2tT2+i i?�i B7 T2QTH2 i?BMF /Bz2`2MiHv i?2M i?2 K�i2`B�H +QM/BiBQMb Q7
Qm` H�#Qm` @ Qm` H�+F Q7 `2+Q;MBiBQM- BM K�Mv +�b2b TQQ` +QM/BiBQMb Q7 rQ`F-
H�+F Q7 T`2biB;2- 722HBM;b Q7 �HB2M�iBQM- 2i+ @ rBHH #2 bQHp2/ #v T2QTH2 i?BMFBM;
/Bz2`2MiHvX h?Bb B;MQ`2b i?2 K�i2`B�H `2�HBiv Q7 i?2 +�TBi�HBbi bvbi2K BM r?B+? r2
rQ`F- � bvbi2K r?B+? Bb bi`m+im`2/ UT?vbB+�HHv- K2Mi�HHv- B/2QHQ;B+�HHv- +mHim`�HHv-
TQHBiB+�HHvV iQ 2`�b2 i?2 rQ`F Q7 H�#Qm`2`bX
Ai K�v b22K �b B7 A �K +QMi`�/B+iBM; Kvb2H7, ?Qr +�M i?2 bm#D2+iBp2 722HBM;
Q7 b2`2M/BTBiQmb /Bb+Qp2`v QM i?2 T�`i Q7 � #`Qrb2` #2 H2;BiBK�i2 �M/ �i i?2
b�K2 iBK2 i?2 2`�bm`2 Q7 H�#Qm` #2 i�FBM; TH�+2 �M/ #2 � bB;MB}+�Mi �bT2+i Q7
i?2 +�TBi�HBbi H�#Qm` `2;BK2\ A �K +QMi`�/B+iBM; Kvb2H7- #mi �b :2Q`; GmF�+b

k



?�b �`;m2/- +QMi`�/B+iBQMb 2tBbi BM +�TBi�HBbi `2�HBivc i?2v +�MMQi #2 Qp2`+QK2
2t+2Ti #v Qp2`+QKBM; i?2 K�i2`B�H +QM/BiBQMb i?�i ;Bp2 `Bb2 iQ i?2KX
6Q` J�`t- i?2 BM+`2�b2/ U�M/ iQ/�v �HKQbi mMBp2`b�H- �i H2�bi BM i?2 +�TBi�HBbi
+2Mi`2V bQ+B�HBx�iBQM Q7 H�#Qm` r�b � T`Q/m+i Q7 i?2 /BpBbBQM Q7 H�#Qm` U�b BM
�/�K aKBi?Ƕb UBMV7�KQmb TBM 7�+iQ`vV `2�+?BM; bm+? � TBMM�+H2 i?�i MQ rQ`F2`
b22b i?2 `�r K�i2`B�Hb i?2v rQ`F rBi? �b i?2 T`Q/m+i Q7 �MQi?2`Ƕb H�#Qm`X h?2
p2`v HQ;B+ Q7 +�TBi�HBbi T`Q/m+iBQM- i?2 p2`v KvbiB}+�iBQM Q7 i?2 +QKKQ/Biv@
7Q`K Bib2H7- H2�/b iQ r?�i J�`t +�HHb ǳ72iBb?BbKǴ U�M/ Bb Q7i2M MQr�/�vb +�HH2/
`2B}+�iBQMV, KBbi�FBM; i?2 `2H�iBQMb #2ir22M T2QTH2 7Q` i?2 `2H�iBQMb #2ir22M
i?BM;bX "2+�mb2 r2 �`2 �HB2M�i2/ 7`QK i?2 T`Q/m+ib Q7 Qm` H�#Qm`- 7`QK 2�+?
Qi?2`- �M/ 7`QK Qm`b2Hp2b- Bi Bb BKTQbbB#H2 7Q` mb iQ b22 +QKKQ/BiB2b i?�i r2
rQ`F QM- T`Q/m+2- Tm`+?�b2- Q` +QMbmK2 �b i?2 T`Q/m+ib Q7 �M �HKQbi BM}MBi2Hv
+QKTH2t r2# Q7 H�#Qm` `2H�iBQMb?BTbX �M/ r?BH2 A i?BMF BiǶb ;QQ/ iQ i`v iQ
+QMbi�MiHv `2KBM/ T2QTH2 i?�i �HH Q7 i?2 i?BM;b i?2v 2M;�;2 rBi? BM i?2B` HBp2b-
BM+Hm/BM; bi�+Fb �M/ #QQFb �M/ }M/BM; �B/b �M/ `2+Q`/b- �`2 i?2 T`Q/m+ib Q7
?mK�M H�#Qm`- r2 KmbiMǶi 7�HH BMiQ i?2 i`�T Q7 i?BMFBM; i?�i QM2 /�v- B7 r2 Dmbi
+QMpBM+2 2p2`vQM2- B7 �HH i?2b2 KBb;mB/2/ 7QQHb rQmH/ Dmbi 7`22 i?2B` KBM/b- i?2M
�HH rBHH #2 r2HHX h?2 +QMi`�/B+iBQMb Q7 +�TBi�HBbK +�M QMHv #2 Qp2`+QK2 r?2M
+�TBi�HBbK Bib2H7 Bb Qp2`+QK2- �M/ i?Bb +�M QMHv i�F2 TH�+2 i?`Qm;? Q`;�MBx�iBQM
�M/ `2bBbi�M+2X _2bBbi�M+2- B7 Bi Bb iQ K2�M �Mvi?BM;- Kmbi BM+Hm/2 � `2bBbi�M+2
iQ i?2 7Q`+2b Q7 +QKKQ/Biv HQ;B+- �M/ i?Bb `2[mB`2b � +`BiB+�H T2`bT2+iBp2 QM
?Qr �M/ r?v i?2 +QMi2ti Q7 HB#`�`v rQ`F ?�b +?�M;2/ �M/ Bb +?�M;BM; 7Q` i?2
Tm`TQb2b Q7 BM+`2�b2/ +�TBi�HBbi 2tTHQBi�iBQM �M/ QTT`2bbBQMX
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h`�Mb+2M/2Mi�HBbK- aQ+B�H _2T`Q/m+iBQM- �M/ i?2
ǵo�Hm2Ƕ Q7 GB#`�`B2b
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AM � `2+2Mi :m�`/B�M �`iB+H2 QM i?2 bi�i2 Q7 *�M�/�Ƕb HB#`�`B2b- oB+F2`v "QrH2b-
i?2 *?B27 GB#`�`B�M Q7 hSG- Bb [mQi2/ �b b�vBM;- ǳ�++2bb iQ BM7Q`K�iBQM �M/
T�i?r�vb iQ H2�`MBM; r2`2 i?2 ;`2�i 2[m�HBb2`b Q7 i?2 kyi? +2Mim`vXǴ �++Q`/BM;
iQ i?2 r`Bi2` Q7 i?2 �`iB+H2- "QrH2b ǳb22b � pBi�H `QH2 Q7 i?2 Tm#HB+ HB#`�`v BM
bi`2M;i?2MBM; +BpB+ /Bb+Qm`b2 �M/ 2M�#HBM; TQHBiB+�H T�`iB+BT�iBQMǴX h?Bb pB2r
?�b � HQM; ?BbiQ`v rBi?BM HB#`�`B�Mb?BT- �b +�M #2 b22M BM �G� S`2bB/2Mi L�M+v
E`�MB+?Ƕb kyyR +QHH2+iBQM Q7 2bb�vb GB#`�`B2b �M/ .2KQ+`�+v, h?2 *Q`M2`biQM2
Q7 GB#2`iv- BM r?B+? E`�MB+? i�F2b ?2` +m2 7`QK � RN9R bT22+? #v _QQb2p2HiX
GB#`�`v ?BbiQ`B�M aB/M2v .BixBQM b�r HB#`�`B2b �b �`b2M�Hb Q7 � .2KQ+`�iB+ *mH@
im`2X AM "�`#�`B�Mb �i i?2 :�i2b Q7 i?2 Sm#HB+ GB#`�`v- 1/ .Ƕ�M;2HQ �`;m2b
i?�i i?2 7QmM/�iBQMb Q7 i?2 Tm#HB+ HB#`�`v �`2 �M ǳBMi2HH2+im�HHv `B;Q`Qmb +QK@
KBiK2Mi iQ /2KQ+`�+v �M/ �TT`2+B�iBQM 7Q` i?2 Tm#HB+ `2+Q`/Ǵ- MQr i?`2�i2M2/
#v r?�i .Ƕ�M;2HQ +�HHb ǳTQbiKQ/2`M +QMbmK2` +�TBi�HBbKǶX AM ?2` BMi`Q/m+iBQM
iQ .Ƕ�M;2HQǶb #QQF- E�i?H22M /2 H� S2Ƣ� J+*QQF r`Bi2b i?�i 7`QK i?2 KB/@
RNi? +2Mim`v QM- ǳHB#`�`B2b r2`2 2bi�#HBb?2/ BM ?mM/`2/b Q7 la +QKKmMBiB2b �b �
K2�Mb iQ T`QpB/2 T2QTH2 rBi? �++2bb iQ i?2 +mHim`�H `2+Q`/ �M/ iQ T`QpB/2 i?2 `2@
bQm`+2b iQ bmTTQ`i �M 2MHB;?i2M2/ TQTmH�iBQM 7Q` T�`iB+BT�iBQM BM i?2 /2KQ+`�iB+
T`Q+2bbXǴ
q?�i �HH i?2b2 TQbBiBQMb QM HB#`�`B�Mb?BT 2Mi�BH- iQ Kv KBM/- Bb � HB#2`�H@
/2KQ+`�iB+ pB2r Q7 BM/mbi`B�H +�TBi�HBbi bi�i2b Q7 i?2 ;HQ#�H LQ`i? �M/ q2biX
q?2M "QrH2b bT2�Fb �#Qmi ǳ;`2�i 2[m�HBx2`b Q7 i?2 kyi? +2Mim`vǴ- b?2 Bb
T`2bmKBM; i?�i �Mvi?BM; HBF2 2[m�HBiv 2tBbi2/ BM i?2 kyi? +2Mim`v- � T`2bmKT@
iBQM +2Mi`�H iQ i?2 HB#2`�H@+�TBi�HBbi #Qm`;2QBb pB2r Q7 i?2 rQ`H/X AM/22/- i?2
2[m�iBQM Q7 HB#`�`B2b �M/ /2KQ+`�+v- 2bT2+B�HHv BM i?2 �K2`B+�M +QMi2ti- QMHv
K�F2b b2Mb2 B7 r2 mM+`BiB+�HHv bmTTQb2 �M/ �{`K i?�i i?2 �K2`B+�M `2Tm#HB+
Bb MQr Q` ?�b 2p2` #22M BM �Mv b2Mb2 /2KQ+`�iB+X Ai Bb 2p2M KQ`2 B`QMB+ i?�i
"QrH2b +�M i�HF �#Qmi � bmTTQb2/ kyi? +2Mim`v 2[m�HBiv BM � +QmMi`v i?�i Bb
biBHH MQi 2p2M � `2Tm#HB+ #mi � +QMbiBimiBQM�H KQM�`+?v Ĝ � TQHBiB+�H bvbi2K
T`2/B+�i2/ QM � 7mM/�K2Mi�H BM2[m�HBiv �M/ bQ+B�H ?B2`�`+?vX
"mi r?v /Q2b �HH i?Bb K�ii2`\ q?2`2Ƕb i?2 ?�`K BM BMbBbiBM; QM r?�i A i?BMF Q7
�b � ǳi`�Mb+2M/2Mi�HǴ pB2r Q7 HB#`�`B2b- �M mM/2`bi�M/BM; Q7 HB#`�`B�Mb?BT r?B+?
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BMbBbib QM B/2�HBbiB+ p�Hm2b HBF2 HB#2`iv �M/ /2KQ+`�+v\ h?2`2 �`2- A i?BMF- irQ
+HQb2Hv +QMM2+i2/ T`Q#H2Kb ?2`2X AM i?2 }`bi TH�+2- #v T`QKQiBM; � pBbBQM Q7
+�TBi�HBbi bQ+B2iv �b 2;�HBi�`B�M �M/ /2KQ+`�iB+- i`�Mb+2M/2Mi�H HB#`�`v /Bb+Qm`b2
Q#b+m`2b i?2 p2`v `2�H K2+?�MBbKb Q7 TQr2` �M/ 2tTHQBi�iBQM i?�i �`2 7mM/�K2M@
i�H iQ +�TBi�HBbi bQ+B2ivX "v BMbBbiBM; i?�i i?2 KBbbBQM Q7 HB#`�`B2b Bb iQ T`QpB/2
2/m+�iBQM�H QTTQ`imMBiB2b �M/ �++2bb iQ BM7Q`K�iBQM iQ bmTTQ`i � r2HH@BM7Q`K2/
+BiBx2M`v +�T�#H2 Q7 T�`iB+BT�iBM; BM /2KQ+`�+v- r2 i2HH Qm` T�i`QMbfmb2`b i?�i
i?2 bQ+B2iv i?2v HBp2 BM Bb � /2KQ+`�+v- i?�i i?2B` T�`iB+BT�iBQM K�ii2`b- �M/
i?�i #2BM; r2HH@BM7Q`K2/ Bb i?2 +Q``2+i T�i? 7Q` K�FBM; +?�M;2 BM Qm` bQ+B2ivX
h?Bb pB2r Q7 +�TBi�HBbi ǳHB#2`�H /2KQ+`�+vǴ Bb /�M;2`QmbHv 7�Hb2- �b i?2 ?BbiQ`v Q7
+�TBi�HBbK �ii2bib, 7`QK i?2 BKT2`B�H 2tTHQBi�iBQM Q7 MQM@+�TBi�HBbi +QmMi`B2b- iQ
i?2 Hm+`�iBp2 bH�p2 i`�/2- iQ i?2 �ii2KTi2/ 2ti2`KBM�iBQM Q7 AM/B;2MQmb T2QTH2b
i?2 rQ`H/ Qp2`- +�TBi�HBbK Bb 7QmM/2/ QM pBQH2M+2 /QM2 iQr�`/b i?Qb2 r?Q �`2 MQi
+QMbB/2`2/ ǳ+BiBx2MbǴX "mi 2p2M 7Q` ǳ+BiBx2MbǴ- +�TBi�HBbK ?�b #`Qm;?i 2M/H2bb
r�` �M/ +v+HB+�H 2+QMQKB+ +`Bb2b- �HH Q7 r?B+? BM+`2�b2b TQp2`iv �M/ QTT`2bbBQM
7Q` i?2 #QiiQK r?BH2 BM+`2�bBM; r2�Hi? �M/ Hmtm`v 7Q` i?2 iQTX AM �//BiBQM iQ
#2BM; �M BM?2`2MiHv `�+Bbi T`Q+2bb- +�TBi�HBbi /2p2HQTK2Mi ?�b �HbQ +`2�i2/ �M/
i�F2M �/p�Mi�;2 Q7 Qi?2` FBM/b Q7 BM2[m�HBiv, b2tBbK- �#H2BbK- �M/ i?2 K�Mv
BMDmbiB+2b T2`T2i`�i2/ mTQM p�`BQmb ;2M/2` �M/ b2tm�H B/2MiBiB2bX "QrH2b pB2r
Q7 �M ǳ2;�HBi�`B�MǴ kyi? +2Mim`v #2+QK2b MQi Dmbi B`QMB+ #mi T2`p2`b2 r?2M QM2
i?BMFb Q7 i?2 #`mi�HBiv Q7 i?�i +2Mim`v- � #`mi�HBiv i?�i ?�b +QMiBMm2/ Ĝ BM �
T�`iB+mH�`Hv TQbiKQ/2`M 7�b?BQM Ĝ BMiQ i?Bb QM2X
aQ r?�i ?�TT2Mb r?2M +BiBx2Mb �`2 72/ i?2 K2bb�;2 i?�i i?2v HBp2 BM � T�`iB+B@
T�iQ`v- 2;�HBi�`B�M /2KQ+`�+v r?2`2 i?2B` pQB+2 K�ii2`b �M/ i?2 T�i? iQ /2KQ@
+`�iB+ T�`iB+BT�iBQM Bb 2/m+�iBQM �M/ #2BM; r2HH@BM7Q`K2/\ AM i?2 }`bi TH�+2-
i?2v /QMǶi `2pQHi, i?2v i`v iQ +QmMi2` i?2 mM+QMb+BQM�#H2- ?Q``B}+ b2T�`�iBQM
Q7 7�KBHB2b mM/2` `�+Bbi BKKB;`�iBQM �M/ AM/B;2MQmb TQHB+B2b rBi? KQ`2 BM7Q`K�@
iBQM- #v #2BM; #2ii2`@BM7Q`K2/- #v pQiBM;X �b �M BMbiBimiBQM i?�i F22Tb i2HHBM;
+BiBx2Mb i?�i #v #2BM; #2ii2` BM7Q`K2/ �M/ pQiBM;- i?2v +�M +?�M;2 bQ+B2iv- i?2
HB#`�`v QT2`�i2b �b �M BMbiBimiBQM Q7 bQ+B�H `2T`Q/m+iBQM- � K2+?�MBbK #v r?B+?
+�TBi�HBbi bQ+B2iv BM 7�+i /Q2b MQi +?�M;2- #mi F22Tb Bib2H7 ;QBM;- ;2M2`�iBQM �7i2`
;2M2`�iBQMX "2+�mb2 Q7 Qm` 7Q+mb QM BM7Q`K�iBQM �M/ B/2�b- HB#`�`B�Mb?BT Bb �M
BMbiBimiBQM Q7 B/2QHQ;B+�H `2T`Q/m+iBQM U�b BM :`�Kb+BǶb i?2Q`v Q7 ?2;2KQMv �M/
�Hi?mbb2`Ƕb ǳA/2QHQ;B+�H ai�i2 �TT�`�imb2bǴV- #mi i?2 BM7Q`K�iBQM r2 T`QpB/2-
r?B+? r2 HBF2 iQ i?BMF �#Qmi �b M2mi`�H Q` �i H2�bi #�H�M+2/- #mi r?B+? �b �H@
H�M� J�v2` `2KBM/2/ mb- Bb �Hr�vb TQHBiB+�HHv +QMbi`m+i2/ rBi? � pB2r iQ i?2
K�BMi2M�M+2 Q7 BM2[m�HBiv- �HbQ BM7Q`Kb � Km+? KQ`2 K�i2`B�H bQ+B�H `2T`Q/m+@
iBQMX h?Bb bQ+B�H `2T`Q/m+iBQM- i?2 `2T`Q/m+iBQM Q7 H�#Qm` TQr2` �M/ Bib bQ+B�H
+QMi2ti- Bb � +Q`2 2H2K2Mi BM Km+? J�`tBbi 72KBMBbi i?2Q`vX �b avHpB� 62/2`B+B
b�B/ BM � `2+2Mi BMi2`pB2r,

h?2`2 Bb �HbQ � TQHBiB+�H bB/2 iQ i?2 /2p�Hm�iBQM �M/ +QMb2[m2Mi M�i@
m`�HBx�iBQM Q7 `2T`Q/m+iBp2 rQ`FX Ai ?�b #22M i?2 K�i2`B�H #�bBb
7Q` � H�#Qm` ?B2`�`+?v r?B+? /BpB/2b rQK2M �M/ K2M- r?B+? 2M�#H2
+�TBi�H iQ +QMi`QH i?2 2tTHQBi�iBQM Q7 rQK2MǶb rQ`F KQ`2 2z2+iBp2Hv
i?`Qm;? K�``B�;2 �M/ K�`Bi�H `2H�iBQM- BM+Hm/BM; i?2 B/2QHQ;v Q7 `Q@
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K�MiB+ HQp2- �M/ iQ T�+B7v K2M ;BpBM; i?2K � b2`p�Mi QM r?QK iQ
2t2`+Bb2 i?2B` TQr2`X

h?Bb- Q7 +Qm`b2- MQi QMHv �TTHB2b iQ i?2 rQ`F Q7 b2tm�H `2T`Q/m+iBQM- #mi Bb rQp2M
i?`Qm;? i?2 H�#Qm` `2;BK2 Q7 +�TBi�HBbK �b � r?QH2- BM+Hm/BM; i?2 T`2/QKBM�MiHv
72K�H2 rQ`F Q7 HB#`�`B�Mb?BT UA Qr2 i?2 T?`�b2 ǳT`2/QKBM�MiHv 72K�H2Ǵ- �b QT@
TQb2/ iQ ǳ72K�H2 /QKBM�i2/Ǵ- iQ �Kv "m+FH�M/VX h?Bb T�`iB+mH�` T`Q#H2K rBi?
i?2 i`�Mb+2M/2Mi�H pB2r Q7 HB#`�`B�Mb?BT ?�b � HQM; ?BbiQ`vX �i �M 2�`Hv �G� +QM@
72`2M+2- i?2`2 r�b � KQiBQM 7`QK � +QMiBM;2Mi Q7 rQK2M HB#`�`B�Mb iQ /Bb+mbb i?2
K�i2`B�H �bT2+ib Q7 HB#`�`v rQ`F, r�;2b- rQ`FBM; +QM/BiBQMb- 2i+X h?Bb KQiBQM
r�b /2MB2/ #v J2HpBH .2r2v Ur?Qb2 QrM ?BbiQ`v Q7 b2tm�H ?�`�bbK2Mi ?�b QM+2
�;�BM `2+2MiHv #22M 2tTQb2/ .2r2v �`;m2/ i?�i HB#`�`B�Mb?BT r�b � i`�Mb+2M@
/2Mi�H T`Q72bbBQM- HB#`�`B�Mb ?�/ � ǳKBbbBQMǴ U.2r2vǶb rQ`/V �M/ b?QmH/MǶi #2
+QM+2`M2/ rBi? i�r/`v K�i2`B�HBbi Bbbm2bX P7 +Qm`b2- i?Bb /BbiBM+iBQM #2ir22M
?B;?@KBM/2/- i`�Mb+2M/2Mi�H- K�H2 HB#`�`B�Mb UH�i2` HB#`�`v b+B2MiBbibV �M/ 72@
K�H2 HB#`�`v rQ`F2`b r?Qb2 T?vbB+�H �M/ 2KQiBQM�H Ĝ #mi Qbi2MbB#Hv mMbFBHH2/
�M/ +2`i�BMHv /2p�Hm2/ Ĝ rQ`F F2Ti i?2 HB#`�`v ;QBM;- Bb � 7mM/�K2Mi�H QM2 BM
HB#`�`B�Mb?BTX �;�BM- i?Bb mM/2`+mib "QrH2bǶ BMbBbi2M+2 QM HB#`�`v rQ`F �b 2;�HB@
i�`B�MX aQ- #v B;MQ`BM; i?2 K�i2`B�H BM2[m�HBiB2b Q7 Qm` QrM T`Q72bbBQM- r2 b2i mT
� 7�Hb2 BK�;2 Q7 �M 2;�HBi�`B�M U�M/ K2`BiQ+`�iB+V bQ+B2iv i?�i F22Tb +�TBi�HBbK
;QBM;- #Qi? BM �M B/2QHQ;B+�H �M/ BM � /B`2+iHv T?vbB+�H b2Mb2X
"mi i?2 b2+QM/ T`Q#H2K rBi? i?2 i`�Mb+2M/2Mi�H pB2r Q7 HB#`�`B�Mb?BT +�K2 Qmi
BM � /Bb+mbbBQM v2bi2`/�v QM hrBii2`X A �`;m2/ i?�i r2 b?QmH/MǶi #2 7Q+mbBM;
Qm` 2M2`;v QM ǳ+QKKmMB+�iBM; Qm` p�Hm2Ǵ Ur?B+? i?2 :m�`/B�M �`iB+H2 �M/ i?2
"QrH2b [mQi2 �`2 �M 2t�KTH2 Q7V- #2+�mb2 +�TBi�HBbib /QMǶi +�`2 B7 r2 +�M +QK@
KmMB+�i2 Qm` p�Hm2 Ĝ i?2v QMHv +�`2 ?Qr HBiiH2 r2 rBHH rQ`F 7Q`X AM �//BiBQM
iQ ;`2�i- p�Hm�#H2 `2bTQMb2b 7`QK p�`BQmb T2QTH2- BM+Hm/BM; C2bbB+� a+?QK#2`;
Ur?Qb2 ir22i bT�`F2/ Bib QrM BMi2`2biBM; /Bb+mbbBQMV �M/ GBb� aHQMBQrbFB- r?Q
HBMF2/ i?2 [m2biBQM Q7 p�Hm2 iQ i?2 p2`v i`Qm#H2bQK2 Bbbm2 Q7 K2i`B+b- A r�b �bF2/
� `2�HHv ;QQ/ [m2biBQM �#Qmi i?2 +QMi2ti 7Q` Kv ir22i �M/ r?2i?2` r2 b?QmH/
#2 +QM+2`M2/ rBi? i?2 [m2biBQM Q7 KQM2i�`v p�Hm2X A7 Qm` mb2` +QMbiBim2M+B2b
mM/2`bi�M/ Qm` p�Hm2- b?QmH/MǶi i?�i #2 2MQm;?\
h?Bb ;Q2b #�+F- 7Q` K2- iQ i?2 7mM/�K2Mi�H /BbiBM+iBQM #2ir22M mb2@p�Hm2 �M/
2t+?�M;2@p�Hm2X "v 7Q+mbBM; QM � i`�Mb+2M/2Mi�H KBbbBQM 7Q` HB#`�`B�Mb?BT UbmT@
TQ`i 7Q` /2KQ+`�+v- 7Q` 2t�KTH2V- r2 i2M/ iQ B;MQ`2 i?2 K�i2`B�H `2�HBiB2b Q7
+�TBi�HBbi bQ+B�H `2H�iBQMbX "v 2t+Hm/BM; �Mv [m2biBQM Q7 2t+?�M;2 UQ` 2t+?�M;2
p�Hm2V 7`QK Qm` /Bb+mbbBQMb- r2 /2Mv Q` Q#b+m`2 i?2 `2�HBiB2b Q7 +�TBi�HBbi 2+Q@
MQKB+ `2H�iBQMb?BTbX AiǶb 7Q` i?Bb `2�bQM- #v i?2 r�v- i?�i A i?BMF i?2 QT2MBM; Q7
i?2 #QQFb �M/ ?QM2bi /Bb+mbbBQM �#Qmi ?Qr Km+? r2 �`2 T�vBM; 7Q` i?BM;b- �M/
i?2 /2+BbBQM MQi iQ bB;M L.�b 7Q` HB+2MbBM; +QMi`�+ib Bb � bi2T 7Q`r�`/c 2p2M i?2
7�+i i?�i i?2 P� KQp2K2Mi ?�b Tmi +Qbib �M/ }M�M+B�H BM2[m�HBiv QM i?2 �;2M/�
Bb TQbBiBp2 T`Q;`2bbX "mi #v 2t+Hm/BM; [m2biBQMb Q7 2t+?�M;2 �M/ 2t+?�M;2 p�Hm2-
#v 7Q+mbBM; QM i?2 i`�Mb+2M/2Mi�H- r2 HQb2 �Mv �#BHBiv r2 ?�p2 iQ };?i � +�TB@
i�HBbK r?B+? 2t+2Hb �i T�vBM; HBT@b2`pB+2 iQ i`�Mb+2M/2Mi�H p�Hm2b U/2KQ+`�+vV
r?BH2 +�``vBM; QM Bib +Q``mTi #mbBM2bb@�b@mbm�H UiQ rBi, i?2 .QM�H/ h`mKT �M/
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.Qm; 6Q`/ 2H2+iBQMbVX A7 HB#`�`v rQ`F2`b BMbBbi QM #2HB2pBM; BM HB#`�`B2b �b /2KQ@
+`�iB+ BMbiBimiBQMb Q7 FMQrH2/;2 �M/ b2H7@/2p2HQTK2Mi- i?2M r2 ?�p2 MQ /272M+2
�;�BMbi 2Bi?2` �;�BMbi Qm` `QH2 BM B/2QHQ;B+�H `2T`Q/m+iBQM Q` �;�BMbi i?2 +mib
�M/ `2bi`m+im`BM; i?�i �`2 +m``2MiHv ?BiiBM; HB#`�`B2b �M/ Qi?2` bQ+B�H �;2M+B2bX
A7 r2 HBp2/ BM � MQM@+�TBi�HBbi bQ+B2iv- BM r?B+? i`�Mb+2M/2Mi�H Umb2V p�Hm2b r2`2
�HH i?�i K�ii2`2/- i?2M HB#`�`B2b rQmH/ HBF2Hv HBp2 mT iQ � i`�Mb+2M/2Mi�H KBbbBQMX
"mi r2 HBp2 BM � rQ`H/ Q7 �mbi2`Biv- 7�b+BbK- +`m2Hiv /Bb;mBb2/ �b 7`22/QK- �M/
� b2i Q7 2+QMQKB+ `2H�iBQMb?BTb i?�i MQ@QM2 +QMi`QHb #mi 2p2`vQM2 Bb bm#D2+i iQX
Pm` `2bTQMb2 +�MǶi #2 iQ `2Hv QM �M B/2�HBbiB+ pB2r Q7 i?2 KBbbBQM Q7 HB#`�`B2b-
#mi MQ` +�M Bi `2Hv QM #2�iBM; +�TBi�HBbK �i Bib QrM ;�K2 Ĝ r?B+? Q7i2M b22Kb iQ
#2 r?�i +?B27 HB#`�`B�Mb �`2 i`vBM; iQ /Q Ĝ i?2 QMHv r�v iQ rBM Bb iQ Qp2`i?`Qr
i?2 ;�K2 Bib2H7- iQ +?�M;2 i?2 `mH2b- iQ #`BM; �#Qmi � M2r rQ`H/X "mi mMiBH
i?2M- A i?BMF i`vBM; iQ bmTTQ`i � i`�Mb+2M/2Mi pB2r Q7 HB#`�`B2b BM Q`/2` iQ i`v
iQ +QMpBM+2 T2QTH2 i?�i i?2v �`2 KQ`�HHv rQ`i? b�pBM; Bb � 7QQH?�`/v TQbBiBQM
iQ i�F2X �b A b�B/ i?2 Qi?2` /�v- i?2 QMHv QTiBQM r2 `2�HHv ?�p2- A i?BMF- BM
i?2 7�+2 Q7 �mbi2`Biv- Bb iQ ;2i Q`;�MBx2/- M2;QiB�i2 bi`QM; +QHH2+iBp2 �;`22K2Mib-
�M/ #2 T`2T�`2/ iQ bi`BF2- B7 M2+2bb�`v BHH2;�HHv �M/ BM bQHB/�`BivX UA `2+Q;MBx2
i?2 K�Mv �M/ p�`B2/ T`Q#H2Kb rBi? mMBQMb �b r2HH �b i?2 �//BiBQM�H T`Q#H2Kb
7�+2/ #v mMBQMBx2/ �M/ T`2+�`BQmb rQ`F2`bX A ;m2bb �HH A +�M b�v iQ i?�i Bb i?�i
?�p2 iQ K�F2 /Q rBi? r?�i r2 ?�p2 �p�BH�#H2VX
A `2�HBx2 i?�i i?2 T`Q#H2K rBi? i?Bb pB2r Bb i?�i- rBi?Qmi ;BpBM; mb bQK2i?BM;
i`�Mb+2M/2Mi�H iQ rQ`F iQr�`/b- r2 ?�p2 iQ �bF r?v rQ`F BM HB#`�`B2b �`2 QTTQb2/
iQ �Mvr?2`2 2Hb2X AM/22/- mM/2` +�TBi�HBbi +QM/BiBQMb Q7 H�#Qm`- r?2`2 r2 ?�p2
MQ +?QB+2 #mi iQ b2HH Qm` H�#Qm` TQr2` iQ bm`pBp2- i?Bb [m2biBQM /Q2bMǶi ?�p2 �M
?QM2bi Q` mM+QMbi`�BM2/ �Mbr2`X "mi A i?BMF i?�i rQ`FBM; 7Q` � #2ii2` bQ+B2iv
Bb bQK2i?BM; i?�i r2 +�M #2�` BM KBM/c i?�i Kmbi K2�M- ?Qr2p2`- KQ`2 i?�M
bBKTHv `2T2�iBM; TH�iBim/2b �#Qmi /2KQ+`�+v �M/ T�`iB+BT�iBQMX

+`2�i2

UA mb2 ǳ+`2�i2Ǵ ?2`2 BM i?2 b2Mb2 BMi2M/2/ #v p�`BQmb J�`tBbi i?2Q`Bbib BM `�+2
�M/ ;2M/2`- i?�i r?BH2 `�+BbK �M/ b2tBbK K�v T`2@2tBbi +�TBi�HBbK- +�TBi�HBbiK
T`Q/m+2b T�`iB+mH�` 7Q`Kb Q7 #Qi?VX
h?Bb TQbi Bb /2/B+�i2/ iQ 1KBHv .`�#BMbFB- 7`QK r?QK A +QMiBMm2 iQ H2�`M � HQi-
MQi H2�bi �#Qmi i?2 p�Hm2 Q7 Q`;�MBxBM;X
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J�`tBbK �M/ AMi2HH2+im�H 6`22/QK

kyR3@yd@Rk

LPh1, q?�i 7QHHQrb �`2 � 72r MQi2b QM QM2 �bT2+i Q7 i?2 +m``2Mi �G� /2#�@
+H2X �T`BH >�i?+Q+F �M/ *�``B2 q�/2 ?�p2 #Qi? r`Bii2M KQ`2 BKTQ`i�Mi �M/
bB;MB}+�Mi +QMi`B#miBQMb- r?B+? vQm b?QmH/ `2�/ #27Q`2 UQ` BMbi2�/ Q7V KBM2X

h?2 `2�HK Q7 7`22/QK `2�HHv #2;BMb QMHv r?2`2 H�#Qm` /2i2`KBM2/
#v M2+2bbBiv �M/ 2ti2`M�H 2tT2/B2M+v 2M/bc Bi HB2b #v Bib p2`v M�im`2
#2vQM/ i?2 bT?2`2 Q7 K�i2`B�H T`Q/m+iBQM T`QT2`Ę h?2 i`m2 `2�HK
Q7 7`22/QK- i?2 /2p2HQTK2Mi Q7 ?mK�M TQr2`b �b �M 2M/ BM Bib2H7-
#2;BMb #2vQM/ (i?2 bT?2`2 Q7 M2+2bbBiv)- i?Qm;? Bi +�M QMHv 7Qm`Bb?
rBi? i?Bb `2�HK Q7 M2+2bbBiv �b Bib #�bBbX

J�`t- *�TBi�H- oQHmK2 j, N83@NX
6`QK � J�`tBbi T2`bT2+iBp2- 7`22/QK Bb BKTQbbB#H2 �b HQM; �b r2 HBp2 BM �M mM7`22
rQ`H/X "mi J�`tǶb +QM+2Ti Q7 ǳmM7`22/QKǴ Bb KQ`2 Mm�M+2/ i?�M �i }`bi �TT2�`bX
h?2 rQ`H/ Bb mM7`22 MQi QMHv #2+�mb2 Q7 i?2 2tBbi2M+2 Q7 A*1- i?2 KQMbi`Qmb b2T@
�`�iBQM Q7 +?BH/`2M �M/ 7�KBHB2b BM r?�i ?�b HQQF2/ HBF2 � TQHB+2 bi�i2 bBM+2 �i
H2�bi 62`;mbQM- i?2 /`�+QMB�M `�+2@#�b2/ i`�p2H `2bi`B+iBQMb- Q` i?2 �+iBp2 �M/
T�bbBp2 +2MbQ`b?BT +QM/m+i2/ #v ;Qp2`MK2Mi �;2M+B2bX Ai Bb mM7`22 #2+�mb2 i?2
K�i2`B�H 7QmM/�iBQM Q7 bQ+B2iv Bb #mBHi QM +Q2`+BQM- 2tTHQBi�iBQM- �M/ QTT`2bbBQMX
h?2 ?BbiQ`v Q7 +QHQMB�HBbK �M/ BKT2`B�HBbK- i?2 2z2+ib Q7 #Qi? QM AM/B;2MQmb
T2QTH2 �M/ i`�MbTQ`i2/ bH�p2b- �`2 KQK2Mib Q7 T`BKBiBp2 �++mKmH�iBQM i?�i �H@
HQr2/ +�TBi�HBbK iQ #2+QK2 i?2 b2H7@`2T`Q/m+BM; bQ+BQ@2+QMQKB+ bvbi2K r2 b22
iQ/�vX "mi T`BKBiBp2 �++mKmH�iBQM- �b aBHpB� 62/2`B+B `2KBM/b mb- Bb MQi BM i?2
T�biX lMT�B/ BMi2`Mb?BTb- x2`Q@?Qm` +QMi`�+ib- ?Qmb2rQ`F- 2i+- �`2 �HH 2H2K2Mib
Q7 � +QMiBMmBM; T`Q+2bb Q7 mM+QKT2Mb�i2/ H�#Qm`- MQi iQ K2MiBQM bH�p2`v Bib2H7X
h�@L2?BbB *Q�i2bǶ U�M/ Qi?2`bǶV �`;mK2Mib BM 7�pQm` Q7 `2T�`�iBQMb 7Q` bH�p2`v-
HBF2 i?2 ǳq�;2b 7Q` >Qmb2rQ`FǴ KQp2K2Mi Bib2H7- Bb KQbi bB;MB}+�Mi BM i?2 r�v
Bi #`BM;b i?Bb T`BKBiBp2 �++mKmH�iBQM Qmi Q7 i?2 b?�/Qrb r?2`2 +�TBi�HBbK ?�b
+QMbB;M2/ BiX
�T�`i 7`QK T`BKBiBp2 �++mKmH�iBQM r2 biBHH HBp2 BM � bQ+B2iv Q7 +QKT2HH2/ H�#Qm`X
�b rQ`F2`b r2 ?�p2 MQ +?QB+2 #mi iQ b2HH Qm` H�#Qm`@TQr2` BM Q`/2` iQ bm`pBp2X AM
r?�i b2Mb2 +�M �Mv FBM/ Q7 7`22/QK- BM+Hm/BM; BMi2HH2+im�H 7`22/QK �M/ 7`22/QK

R



Q7 2tT`2bbBQM- #2 b�B/ iQ 2tBbi\ AM MQ K2�MBM;7mH b2Mb2X
h?2M i?2`2 Bb i?2 bQ+B�H �bT2+i Q7 BMi2HH2+im�H 7`22/QKX >BbiQ`B+�H K�i2`B�HBbK
�`;m2b i?�i bQ+B�H BMbiBimiBQMb- MQ`Kb- +mHim`�H 2tT`2bbBQMb- ǳbi`m+im`2b Q7 722H@
BM;Ǵ �M/ ǳ7Q`Kb Q7 HB72Ǵ �`Bb2 7`QK i?2 K�i2`B�H @ T`BK�`BHv 2+QMQKB+ @ #�bBb Q7
bQ+B2ivX �b HQM; �b r2 HBp2 BM r?�i KB;?i #2 +�HH2/ ǳT`2@TQbi@b+�`+BivǴ rQ`H/-
Qm` i?Qm;?ib- Qm` bT22+?- Qm` 2tT`2bbBQMb �`2 BM MQ b2Mb2 ǳ7`22Ǵ- mM2M+mK#2`2/-
mM+QMbi`�BM2/X
Ai b22Kb iQ K2 i?�i i?2 T2+mHB�` �ii�+?K2Mi K�Mv �K2`B+�M ?�p2 iQ i?Bb B/2�
Q7 ǳ7`22/QKǴ bi2Kb 7`QK i?2 +QM+2TiǶb TH�+2 BM i?2B` M�iBQM�H Kvi? U�M/ Bi Bb
� Kvi?VX h?2 7`22/QK Q7 i?2 �K2`B+�M `2Tm#HB+ Uǳq2 ?QH/ i?2b2 i`mi?b iQ #2
b2H7@2pB/2Mi- i?�i �HH K2M �`2 +`2�i2/ 2[m�HĘǴV Bb T`2/B+�i2/ QM i?2 BM2[m�HBiv Q7
bQK2 K2M �M/ Q7 KQbi rQK2MX h?2 ǳ7`22/QKǴ Q7 i?2 `2Tm#HB+ ?�b �Hr�vb #22M
HBKBi2/c �M mMHBKBi2/- �#bQHmi2 7`22/QK ?�b QMHv 2p2` #22M �i #2bi � `?2iQ`B+�H
KQp2X AM Qi?2` T�`ib Q7 i?2 rQ`H/ r2 �`2 H2bb HBF2Hv iQ 2pQF2 ǳ7`22/QKǴ �b
�Mv FBM/ Q7 �#bQHmi2 p�Hm2 Q` DmbiB}+�iBQMX h?2`2 Bb �HbQ bQK2i?BM; ?2`2 Q7 i?2
ǳ`2im`M Q7 i?2 `2T`2bb2/Ǵ- BM i?�i �K2`B+�M 7`22/QK biBHH iQ/�v `2HB2b QM H2bb
7`22/QK 7Q` bQK2- 7`QK bH�p2`v- i?`Qm;? CBK *`Qr- iQ 62`;mbQM- �M/ #2vQM/X
ǳ�HH K2M �`2 +`2�i2/ 2[m�H-Ǵ �b P`r2HH r`Qi2- ǳ#mi bQK2 �`2 KQ`2 2[m�H i?�M
Qi?2`bǴX
aQ Bi Bb ?�`/ iQ b22 i?2 �G�Ƕb P{+2 Q7 AMi2HH2+im�H 6`22/QK ?B/BM; #2?BM/ i?Bb
�#bQHmiBbi b2Mb2 Q7 BMi2HH2+im�H 7`22/QK �M/ 7`22/QK Q7 bT22+? rBi?Qmi i?BMFBM;
i?�i i?2v Kmbi MQi #2 �b bm`2 Q7 i?2B` TQbBiBQM �b i?2v rQmH/ HBF2 mb iQ #2HB2p2X
q?v r�b i?2 rQ`/BM; Q7 i?2 �K2M/K2Mi b22KBM;Hv `mb?2/ i?`Qm;?\ q?v /Q bQ
K�Mv �G� +QmM+BHHQ`b 722H i?�i i?2v ?�p2 #22M KBbH2/\ h?2 +?�`Bi�#H2 pB2r Bb
i?�i i?Bb r�b bBKTHv � KBbi�F2- �M BM�#BHBiv iQ ǳ`2�/ i?2 `QQKǴ- +QKTQmM/2/ #v
�M BM�#BHBiv iQ �+FMQrH2/;2 i?2 KBbi�F2 �M/ K�F2 Bi `B;?iX "mi BiǶb �HbQ TQbbB#H2
i?�i i?2 �#bQHmiBbi pB2r Q7 BMi2HH2+im�H 7`22/QK `2�HHv /Q2b ?QH/ br�v rBi?BM i?2
PA6X
h?Bb iQQ- +QmH/ #2 � KBbi�F2- #mi Bi +QmH/ �HbQ #2 �M 2tT`2bbBQM Q7 bQK2i?BM;
�HiQ;2i?2` KQ`2 i`Qm#H2bQK2, i?2 r2�TQMBx�iBQM Q7 BMi2HH2+im�H 7`22/QK iQ T`Q@
i2+i � bi�imb [mQ i?�i i?2 /272M/2`b Q7 i?2 �K2M/K2Mi �`2 T2`72+iHv +QK7Q`i�#H2
rBi?X AǶp2 r`Bii2M �#Qmi i?2 ǳ�`BbiQ+`�+v Q7 H�#Qm`Ǵ- #mi A r�Mi- i?Bb iBK2- iQ
`272` iQ � T2`?�Tb bm`T`BbBM; bQm`+2X
AM ǳJ�`tBbK �M/ i?2 L2;`Q S`Q#H2KǴURNjjV- qX1X"X .m "QBb r`Bi2b �#Qmi i?2
/BbiBM+iBQM #2ir22M i?2 "H�+F �M/ q?Bi2 T`QH2i�`B�i,

h?Bb #H�+F T`QH2i�`B�i Bb MQi � T�`i Q7 i?2 r?Bi2 T`QH2i�`B�iX "H�+F
�M/ r?Bi2 rQ`F iQ;2i?2` BM K�Mv +�b2b- �M/ BM~m2M+2 2�+? Qi?2`Ƕb
`�i2b Q7 r�;2bX h?2v ?�p2 bBKBH�` +QKTH�BMib �;�BMbi +�TBi�HBbib- b�p2
i?�i i?2 ;`B2p�M+2b Q7 i?2 L2;`Q rQ`F2` �`2 KQ`2 7mM/�K2Mi�H �M/
BM/272MbB#H2- `�M;BM; �b i?2v /Q- bBM+2 i?2 /�v Q7 E�`H J�`t- 7`QK
+?�ii2H bH�p2`v- iQ i?2 rQ`bi T�B/- b2`�i2/- KQ##2/- �M/ +?2�i2/
H�#Q` BM �Mv +BpBHBx2/ H�M/X

k



"mi i?Bb /BpBbBQM �KQM;b i?2 rQ`FBM; +H�bb Bb r?�i +QMi`B#mi2b iQ i?2 rQ`bi
+QM/BiBQM Q7 i?2 "H�+F T`QH2i�`B�i,

h?2 HQr2bi �M/ KQbi 7�i�H /2;`22 Q7 Bib bmz2`BM; +QK2b MQi 7`QK
i?2 +�TBi�HBbib #mi 7`QK 72HHQr r?Bi2 H�#Q`2`bX Ai Bb r?Bi2 H�#Q` i?�i
/2T`Bp2b i?2 L2;`Q Q7 ?Bb `B;?i iQ pQi2- /2MB2b ?BK 2/m+�iBQM- /2MB2b
?BK �{HB�iBQM rBi? i`�/2 mMBQMb- 2tT2Hb ?BK 7`QK /2+2Mi ?Qmb2b
�M/ M2B;?#Qm`?QQ/b- �M/ ?2�Tb mTQM ?BK i?2 BMbmHib Q7 QT2M +QHQ`
/Bb+`BKBM�iBQMX

h?2 �K2M/K2Mi iQ i?2 "BHH Q7 _B;?ib BMi2`T`2i�iBQM Bb v2i �MQi?2` 2t�KTH2 Q7
i?Bb @ 2tT�M/2/- BM i?Bb +�b2- iQ �Mv ;`QmT i?�i b2`p2b �b i?2 i�`;2i 7Q` QM2
?�i2 ;`QmT Q` �MQi?2`X "mi 2[m�H QTTQ`imMBiv iQ #2 ?�`�bb2/- �ii�+F2/- �M/
/Bb+`BKBM�i2/ �;�BMbi BbMǶi ǳ2[m�HBivǴ Q` ǳ7`22/QKǴ 2Bi?2`X
.m "QBbǶ T`Q;MQbBb Bb MQi TQbBiBp2c ?2 b22b MQ +?�M;2 BM i?2 +QM/BiBQM Q7 i?2
"H�+F T`QH2i�`B�i +QKBM; 7`QK bQ+B�HBbK,

h?2 `27Q`KBbi T`Q;`�K Q7 aQ+B�HBbK K22ib MQ `2bTQMb2 7`QK i?2 r?Bi2
T`QH2i�`B�i #2+�mb2 Bi Qz2`b MQ 2b+�T2 iQ r2�Hi? �M/ MQ 2z2+iBp2 #�`
iQ #H�+F H�#Q`- �M/ � Km/@bBHH Q7 #H�+F H�#Q` Bb 2bb2MiB�H iQ r?Bi2
H�#Q`Ƕb bi�M/�`/ Q7 HBpBM;X

Jv QrM ?QT2 Bb i?�i i?Bb /BpBbBQM- iQQ- Bb i?2 T`Q/m+i Q7 2+QMQKB+ M2+2bbBiv
�M/ 2tTHQBi�iBQM- �M/ i?�i Bi K�v #2 Qp2`+QK2 rBi? i?2 �+?B2p2K2Mi Q7 � M2r
bQ+B2ivX "mi i?2 T`QbT2+ib �`2 MQi ?2�`i2MBM;X
hQ #2 � r?Bi2 HB#`�`B�M �`;mBM; 7Q` �M BMi2HH2+im�H 7`22/QK i?�i QMHv 2tBbi2/
iQ b2`p2 r?Bi2 T2QTH2c �M BMi2HH2+im�H 7`22/QK i?�i M2p2` 2tBbi2/ QmibB/2 i?2
B/2QHQ;v Q7 i?2 r?Bi2 `mHBM; +H�bbc �M BMi2HH2+im�H 7`22/QK MQr r2�TQMBx2/ 7Q`
i?2 #2M2}i Q7 i?Qb2 r?Q rQmH/ /`Bp2 mb 7m`i?2` �r�v 7`QK r?�i HBiiH2 7`22/QK
?�b #22M rQM Qp2` i?2 ;2M2`�iBQMb- Bb mM+QMb+BQM�#H2X
:Bp2 mT i?2 };@H2�7 Q7 ǳ�#bQHmi2 7`22/QKǴ- HQQF iQ Qi?2` +QmMi`B2b �b 2t�KTH2b
Q7 ?Qr ?�i2 bT22+? +�M #2 ?�M/H2/ rBi?Qmi +�HHBM; /QrM mMHBKBi2/ ;Qp2`MK2Mi
+2MbQ`b?BT- HBbi2M iQ r?�i Qi?2`b �`2 i2HHBM; vQm �#Qmi i?2B` 2tT2`B2M+2 �b T2QTH2
r?Q ?�p2 M2p2` #22M �#H2 iQ �bbmK2 Q` `2Hv QM 7`22/QK- BMi2HH2+im�H Q` Qi?2`rBb2X
P`- �b bQK2QM2 2Hb2 Tmi Bi QM i?2 PA6 #HQ;- ;2i Qmi Q7 i?2 r�vX "2+�mb2 B7
ǳBMi2HH2+im�H 7`22/QKǴ /Q2b MQi `2�HHv 2tBbi- i?2M r?�i K�ii2`b Bb iQ };?i 7Q`
bQK2i?BM; 2Hb2X
1.Ah,
�G� PA6 _2bTQM/b iQ GB#`�`v "BHH Q7 _B;?ib J22iBM; _QQK AMi2`T`2i�iBQM
mT/�i2
G2ii2` iQ �G� PA6 #v E�iB2 1HbQM �M/2`bQM
h?2 �K2`B+�M GB#`�`v �bbQ+B�iBQM, L2mi`�HBiv- *BpBHBiv- �M/ q?�i *QK2b L2ti
lS.�h1, A 7Q+mb2/ ?2`2 QM i?2 [m2biBQM Q7 `�+2- �b i?�i b22Kb iQ K2 i?2 +H2�`2bi
?BbiQ`B+�H 2t�KTH2 Q7 i?2 7�HH�+v Q7 ǳ7`22/QKǴ BM � ǳ7`22 `2Tm#HB+Ǵ- #mi A b?QmH/

j



K�F2 Bi +H2�` i?�i i?2 ?�i2 ;`QmTb BM [m2biBQM �`2 MQi QMHv `�+Bbi- #mi b2tBbi-
�MiB@b2KBiB+- ?QKQT?Q#B+- �M/ BM ;2M2`�H �;�BMbi �Mvi?BM; i?�i K�`Fb T2QTH2 �b
/Bz2`2MiX
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S`2T`BMib- S`QT2`iv- �M/ 1TBbi2KQHQ;v

kyR3@y3@Rj

A /QMǶi MQ`K�HHv r2B;? BM QM b+?QH+QKK /Bb+mbbBQMb- �b i?�i BbMǶi `2�HHv Kv �`2�X
>Qr2p2`- `2�/BM; ��`QM h�vǶb BMi2`2biBM; #HQ; TQbi ǳ*�M TQbiBM; � T`2T`BMi #2
KQ`�HHv r`QM;\Ǵ ;Qi K2 i?BMFBM;X h?2 Bbbm2 h�v Bb BMp2biB;�iBM; Bb i?2 #BQ_tBp
T`2T`BMi r�HH Q7 b?�K2 �M/ ?BM;2b QM [m2biBQMb Q7 r?�i +QMbiBimi2b � T`2T`BMi-
r?�i i?2 Tm`TQb2 Q7 � T`2T`BMi Bb- �M/ r?2M Bb i?2 2i?B+�HHv �TT`QT`B�i2 TQBMi
iQ /2TQbBi � T`2T`BMi UBX2X K�F2 Bi Tm#HB+Hv �p�BH�#H2VX LQM2 Q7 i?2b2 [m2biBQMb
�`2 b2iiH2/ �M/ i?2v �`2 biBHH TQBMib Q7 +QMi2MiBQMX Ai b22Kb iQ K2- ?Qr2p2`- i?�i
i?2`2 �`2 irQ TQBMib r?B+? A /QMǶi b22 /Bb+mbb2/ BM i?2 HBi2`�im`2X h?2 }`bi Bb
i?2 [m2biBQM Q7 UT`Bp�i2V T`QT2`iv- �M/ i?2 b2+QM/ Bb �M 2TBbi2KQHQ;B+�H [m2biBQM
�`QmM/ i2tib �M/ i`mi?X
h?2b2 irQ MQiBQMb i2M/ iQ ;2i +QM7mb2/, #BQ_tBpǶb TQHB+v Q7 �HHQrBM; T`2T`BMib
QMHv Q7 �`iB+H2b i?�i ?�p2MǶi v2i #22M �++2Ti2/ iQ � DQm`M�H +�M #2 b22M �b �M
�bbm`�M+2 Q7 [m�HBiv UT22`@`2pB2r �b i`mi?@T`Q+2/m`2V #mi �HbQ � T`Qi2+iBQM Q7
� DQm`M�HǶb AS UTm#HBb?2`b �`2 �Hr�vb i�HFBM; �#Qmi i?2 p�Hm2 i?2v �// iQ �M
2/Bi2/- Tm#HBb?2/ p2`bBQM Q7 �M �`iB+H2 Q` KQMQ;`�T?VX aQ #v BM+`2�bBM; i?2
i2KTQ`�H /Bbi�M+2 �b r2HH �b i?2 K�i2`B�H [m�HBiB2b #2ir22M i?2 T`2T`BMi �M/ i?2
Tm#HBb?2/ p2`bBQM- � Tm#HBb?2` /2+`2�b2b i?2 +QKT2iBiBQM #2ir22M K�MB72bi�iBQMb
Q7 i?2 b�K2 rQ`F UiQ mb2 i?2 pQ+�#mH�`v Q7 6_"_VX
h?2`2 �`2 /Bb+BTHBM�`v /Bz2`2M+2b �i TH�v ?2`2X AM i?2 ?mK�MBiB2b- �`iB+H2b �`2
i2tib r?Qb2 7Q`K Bb BMi2;`�H iQ i?2 p�Hm2 Q7 i?2 +QMi2Mic i?2v �`2 `?2iQ`B+�H BM
� r�v i?�i b+B2MiB}+ �`iB+H2b �`2 MQiX S22` `2pB2r Q7 ?mK�MBiB2b �`iB+H2b i2M/
iQ 7Q+mb QM �`;mK2Mi�iBQM- i2tim�H +Q?2`2M+2- +QKKmMB+�iBQMf+QKKmMB+�#BHBiv-
2i+X S`2T`BMib �`2 H2bb +QKKQM BM i?2 ?mK�MBiB2b T`2+Bb2Hv #2+�mb2 i?2 ǳ}M�H
7Q`KǴ Q7 i?2 i2ti Bb BMi2;`�H iQ i?2 +QKKmMB+�iBQM Q7 i?2 �`;mK2MiX AM i?2
b+B2M+2b- BM T`BM+BTH2- i?2 +QMi2Mi Q7 i?2 �`iB+H2 Bb /BbiBM+i 7`QK i?2 7Q`K i?�i
BiǶb BM UQ7 +Qm`b2 �Mv ?mK�MBiB2b Q` bQ+B�H b+B2M+2b b+?QH�` rQmH/ i�F2 Bbbm2
rBi? i?Bb +H�BKVX S22`@`2pB2r i�F2b �++QmMi Q7 FMQrH2/;2 +H�BKb- K2i?Q/QHQ;B2b-
`2T`Q/m+B#BHBiv- 2i+X AM T`BM+BTH2- T22` `2pB2r Q7 b+B2MiB}+ �`iB+H2b �+ib �b �
K2+?�MBbK iQ 2Mbm`2 K2i?Q/QHQ;B+�H ;m�`�Mi22b Q7 p�HB/BivX � T`2T`BMi 2tBbib QM
QM2 bB/2 Q7 i?Bb K2+?�MBbK- K�`F2/ #v � FBM/ Q7 +�p2�i 2KTiQ`X Ai K�F2b b2Mb2-
i?2M- 7Q` b+B2MiBbib iQ 2tT2+i i?2 T`QpBbBQM�H FMQrH2/;2 +H�BK Q7 i?2B` �`iB+H2 iQ
#2 `2TH�+2/ U2TBbi2KQHQ;B+�HHvV #v i?2 T22`@`2pB2r2/ p2`bBQM r?2M i?�i +QK2b
iQ 2tBbiX h?2 T22`@`2pB2r2/ p2`bBQM bmT2`b2/2b i?2 T`2T`BMi BM � r�v i?�i K�F2b

R



HBiiH2 b2Mb2 7Q` ?mK�MBiB2b �`iB+H2b Ur?2`2 `2pBbBQMb i2M/ iQ #2 i?Qm;?i Q7 �b
/`�7ib Q` `2}M2K2Mib Q7 �`;mK2Mi �M/ H�M;m�;2VX "mi i?Bb B/2� Q7 bmT2`b2bbBQM
BM i2`Kb Q7 FMQrH2/;2 +H�BKb B;MQ`2b i?2 [m2biBQM Q7 T`QT2`iv U�b BM/22/- Bi
b?QmH/V, iQ � b+B2MiBbib- i?2 FMQrH2/;2 T`Q/m+2/ #v i?2B` `2b2�`+? Qm;?i iQ
#2 BM/2T2M/2Mi Q7 +QMbB/2`�iBQMb Q7 T`QT2`ivc T22`@`2pB2r Bb � K2+?�MBbK Q7
2ti2`M�HHv p�HB/�iBM; � FMQrH2/;2 +H�BK- �M/ Bb UBM T`BM+BTH2V BM/2T2M/2Mi Q7
i?2 2/BiQ`B�H rQ`F /QM2 #v � DQm`M�HX
6Q` DQm`M�Hb- ?Qr2p2`- T22`@`2pB2r Bb � bi2T BM i?2 2/BiQ`B�H rQ`F~Qrc Bi Bb �
r�v iQ �// p�Hm2 iQ � +QKKQ/Biv- ?2M+2 i?2 `2[mB`2K2Mi 7`QK i?2B` T2`bT2+iBp2
�V iQ /BbiBM;mBb? #2ir22M T`2T`BMib �M/ Tm#HBb?2/ p2`bBQM #V [m�b? +QKT2iBiBQM
#2ir22M T`2T`BMib �M/ Tm#HBb?2/ p2`bBQMb UBX2X i?`Qm;? TQHB+B2b T`2p2MiBM; �+@
+2Ti2/ K�Mmb+`BTib 7`QK #2BM; /2TQbBi2/ �b T`2T`BMibV �M/ +V i?`Qm;? b2H2+iBp2
K�MBTmH�iBQM Q7 QT2M@�++2bb K2+?�MBbKb bm+? �b *`2�iBp2 *QKKQMb HB+2MbBM;
U�b i?2 `2+2Mi 1Hb2pB2` /Bb+mbbBQM BHHmbi`�i2b @ b22 i?2 �G� a+?QH+QKK HBbib2`p
�`+?Bp2 7Q` /2i�BHbVX
h?Bb Bb �HH � ;QQ/ 2t�KTH2 Q7 ?Qr +�TBi�HBbK +QQTib MQM@+�TBi�HBbi T`Q+2/m`2b
�M/ p�Hm2b U2X;X T22`@`2pB2r �b FMQrH2/;2 p�HB/�iBQMV 7Q` T`Bp�i2 T`Q}iX Ai `2HB2b
QM i?2 KmHiBp�H2Mi �bT2+ib Q7 T22`@`2pB2r, Bi +�M 7mM+iBQM �b �M 2TBbi2KQHQ;B+�H
K2+?�MBbK U7Q` b+B2MiBbibV �M/ �b �M 2/BiQ`B�H- p�Hm2@�//BM; rQ`F~Qr +QKTQM2Mi
U7Q` Tm#HBb?2`bVX AM i?Bb r�v- b+B2MiBbib bm#KBi iQ T22`@`2pB2r 7Q` i?2B` QrM
/Bb+BTHBM�`v �M/ K2i?Q/QHQ;B+�H `2�bQMb- #mi i?2`2#v 2M/ mT +QMi`B#miBM; iQ �M
2+Qbvbi2K Q7 T`Bp�i2 T`QT2`iv �M/ T`Q}iX
h?Bb �HH #2+QK2b +H2�` r?2M r2 +QMbB/2` i?2 pBHB}+�iBQM Q7 TQbiT`BMi /2TQbBi
U�;�BM- `2H�iBM; #�+F iQ i?2 1Hb2pB2` ** ǳHQQT?QH2ǴVX 6Q` BMbi�M+2- r?2M CQ`@
/�M �M�v� r`Bi2b i?�i ǳi?2 7�+i i?�i vQm +�M TQbi � #mM+? Q7 TQbiT`BMib iQ
#BQ_tBp- i?2M HBbi i?2K QM vQm` `2bmK2 �b 2pB/2M+2 7Q` vQm` /2/B+�iBQM iQ QT2M
b+B2M+2 Bb /Bb;mbiBM;Ǵ- ?2 Bb �`;mBM; 7Q` i?2 /BbBMi2`2bi2/ T`QKQiBQM Q7 QT2M b+B@
2M+2 UBX2X rBi? T22` `2pB2r �b K2i?Q/QHQ;B+�H p�HB/�iQ`Vc #mi #v /2+`vBM; i?2
QT2M@/2TQbBi Q7 TQbiT`BMib- �M�v� Bb bmTTQ`iBM; #BQ_tBpǶb T`QT2`iv `B;?ib BM i?2
�`iB+H2b Bi Tm#HBb?2bX h?2 BMbB/BQmbM2bb Q7 +�TBi�HBbK Bb H�B/ #�`2 r?2M �M�v�
�`;m2b i?�i ǳQm` ;Q�H r�bMǶi iQ Tm#HBb? � T�T2`- Bi r�b iQ b?�`2 Qm` `2bmHib �M/
+Q/2- r?B+? Bb r?�i QT2M b+B2M+2 Bb bmTTQb2/ iQ #2Ǵ �i i?2 b�K2 iBK2 �b ?2 Bb
bmTTQ`iBM; #BQ_tBpǶb T`QT2`iv +H�BKb iQ �++2Ti2/ K�Mmb+`BTibX
A /QMǶi FMQr B7 i?2`2 Bb bQK2i?BM; HBF2 �M mM�{HB�i2/ T22`@`2pB2r M2irQ`F BM
i?2 rQ`Fbc i?Bb rQmH/ #2 i?2 T22`@`2pB2r 2[mBp�H2Mi Q7 i?2 QT2M FMQrH2/;2 #�b2
/Bb+Qp2`v �M/ 2@`2bQm`+2b HB#`�`B�Mb �`2 r�BiBM; 7Q`- � r�v Q7 i�FBM; K2i?Q/QHQ;@
B+�H K2+?�MBbKb Qmi Q7 i?2 ?�M/b Q7 p2M/Q`b- b2T�`�iBM; �M BM7`�bi`m+im`2 7`QK
Bib K�i`Bt Q7 T`Bp�i2 T`QT2`iv �M/ T`Q}iX lMiBH i?2M- A i?BMF- i?2 �K#B;mBiB2b-
i2MbBQMb- �M/ +QMi`�/B+iBQMb T`2b2Mi rBi?BM i?2 b+?QH+QKK rQ`H/ �`2 MQi QMHv
;QBM; iQ `2K�BM- #mi �`2 HBF2Hv iQ ;2i rQ`b2 �b M2r 7Q`Kb Q7 +QKT2iBiBQM UBX2X
a+B>m#V +?�HH2M;2 i?2 T`Q+2bb2b �M/ T`Q}ib Q7 +Q`TQ`�iBQMbc bm+? Bb i?2 r�v
+�TBi�HBbK Bb /2bB;M2/ iQ rQ`F- �7i2` �HHX
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AǶK MQi bm`2 �MvQM2 rBHH #2 BMi2`2bi2/ BM i?Bb- �M/ Bi 722Hb � HBiiH2 M�`+BbbBbiB+ iQ
r`Bi2 i?Bb TQbi- #mi A r�Mi2/ iQ +�Tim`2 r?�iǶb +m``2MiHv ;QBM; QM BM Kv HB72X
�b Q7 �m;mbi R- kyR3- A ?�p2 ;QM2 QM � QM2@v2�` `2b2�`+? H2�p2 7`QK lMBp2`bBiv
Q7 �H#2`i� GB#`�`B2bX A `2+Q;MBx2 MQi QMHv i?2 ?m;2 T`BpBH2;2 A ?�p2 Q7 #2BM; �#H2
iQ i�F2 bm+? � H2�p2- #mi �HbQ i?2 bi`m;;H2b Q7 T`2pBQmb ;2M2`�iBQMb Q7 rQ`F2`b iQ
�V ?�p2 ǳHB#`�`B�MǴ `2+Q;MBx2/ �b �M �+�/2KB+ TQbBiBQM �M/ #V iQ ?�p2 `2b2�`+?
H2�p2b BM+Hm/2/ �b T�`i Q7 i?2 HB#`�`B�M +QHH2+iBp2 �;`22K2Mi �i lMBp2`bBiv Q7
�H#2`i� HB#`�`B2bX A7 vQmǶ`2 BMi2`2bi2/ BM i?2 ?BbiQ`v Q7 �+�/2KB+ HB#`�`B�Mb?BT
�M/ H�#Qm` BM *�M�/�- A ?B;?Hv `2+QKK2M/ AM aQHB/�`Biv, �+�/2KB+ GB#`�`B�M
G�#Qm` �+iBpBbK �M/ lMBQM S�`iB+BT�iBQM BM *�M�/�- 2/Bi2/ #v C2MMB72` .2FF2`
�M/ J�`v E�M/BmF Ua�+`�K2MiQ, GB#`�`v CmB+2 S`2bb- kyR9VX
q?�i �K A /QBM; QM i?Bb `2b2�`+? H2�p2\ A ?�p2 irQ K�BM T`QD2+ib �M/ � 72r
bK�HH2` QM2b QM i?2 ;QX

Ç AǶK rQ`FBM; QM � #QQF 7Q` GB#`�`v CmB+2 r?B+? Bb ;QBM; iQ #2 � J�`t@
Bbi +`BiB[m2 Q7 i?2 K�BMbi`2�K HB#2`�H /Bb+Qm`b2 Q7 HB#`�`B�Mb?BTXAǶp2 #22M
rQ`FBM; QM Bi bBM+2 J�`+?- �M/ i?2 K�Mmb+`BTi Bb /m2 M2ti J�`+? UkyRNVX
A ;m2bb Tm#HB+�iBQM /�i2 rBHH /2T2M/ QM ?Qr Km+? M22/b iQ #2 /QM2 iQ i?2
K�Mmb+`BTi �7i2` i?�i T�`iX h?BM;b �`2 ;QBM; r2HH- �M/ AǶK rQ`FBM; QM Bi
bi2�/BHvX

Ç AǶp2 #22M �++2Ti2/ BMiQ � T�`i@iBK2- /Bbi�M+2 H2�`MBM; `2b2�`+? S?. T`Q@
;`�KK2 BM i?2 a+?QQH Q7 :Qp2`MK2Mi �M/ aQ+B2iv �i lMBp2`bBiv Q7 "B`K@
BM;?�K U.2T�`iK2Mi Q7 SQHBiB+�H a+B2M+2 �M/ AMi2`M�iBQM�H _2H�iBQMbVX Jv
`2b2�`+? T`QD2+i rBHH HQQF �i ǳAi�HB�M h?2Q`vǴ UT`BK�`BHv �miQMQKBbi J�`t@
BbKV �M/ EMQrH2/;2 _2T`2b2Mi�iBQM BM �`iB}+B�H AMi2HHB;2M+2- rBi? �M �T@
THB+�iBQM iQ }M�M+B�H i2+?MQHQ;vX h?2 /2i�BHb Q7 i?2 2KTB`B+�H T�`i Q7 i?2
T`QD2+i biBHH M22/ iQ #2 rQ`F2/ Qmi- #mi AǶHH #2 bT2M/BM; irQ r22Fb BM "B`K@
BM;?�K �i i?2 #2;BMMBM; Q7 P+iQ#2` 7Q` BM/m+iBQM BMiQ i?2 T`Q;`�KK2X

AM i2`Kb Q7 bK�HH2`- #mi biBHH bB;MB}+�Mi- T`QD2+ib- AǶp2 bm#KBii2/ � TQ2i`v
K�Mmb+`BTi iQ i?2 lMBp2`bBiv Q7 �H#2`i� S`2bb- �M/ AǶK rQ`FBM; QM �M �`iB@
+H2 7Q` GB#`�`v h`2M/b QM BKK�i2`B�H H�#Qm` �M/ �+�/2KB+ HB#`�`B�Mb?BT- r?B+?
rBHH #mBH/ QM Kv `2�/BM; BM Ai�HB�M K�`tBbKX AǶK MQi ?m;2Hv ?QT27mH �#Qmi i?2
TQ2i`v- #mi r2ǶHH b22 r?�i ?�TT2MbX A �HbQ ?�p2 � +QmTH2 Q7 T`2b2Mi�iBQMb QM
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i?2 ?Q`BxQMX h?2 }`bi Bb 7Q` UKv }`bi 2p2`V PG� amT2`+QM72`2M+2- r?2`2 AǶHH #2
T`2b2MiBM; � +`BiB[m2 Q7 i?2 /Bb+Qm`b2 Q7 /2KQ+`�+v BM HB#`�`B�Mb?BTX h?2 b2+QM/
@ �M/ bQK2i?BM; AǶK `2�HHv 2t+Bi2/ 7Q` @ Bb � T`2b2Mi�iBQM �b T�`i Q7 � +QM72`2M+2
BM qBMMBT2; QM i?2 Ryyi? �MMBp2`b�`v Q7 i?2 RNRN bi`BF2- BM J�v Q7 M2ti v2�`X
A i?BMF T�`i Q7 i?2 `2�bQM 7Q` b2iiBM; Qmi i?2b2 T`QD2+ib BM i?Bb mT/�i2 Bb iQ F22T
Kvb2H7 ?QM2biX LQr i?�i AǶp2 Tmi i?2K Qmi i?2`2- i?2v M22/ iQ ;2i /QM2X

k



AMi2HH2+im�H 6`22/QK �M/ oB`im2 1i?B+b

kyR3@yN@RR

h?Bb KQ`MBM; A r2Mi iQ i?2 1/KQMiQM Sm#HB+ GB#`�`vǶb G2�/2`@BM@_2bB/2M+2
T�M2H QM AMi2HH2+im�H 6`22/QKX hQMB a�K2F- CBK hm`F- �M/ :�BH .2oQb r2`2 i?2
T�M2HBbib �M/ Bi r�b KQ/2`�i2/ #v �HpBM a+?`�/2`X A /B/MǶi FMQr :�BH .2oQb-
#mi hQMB- CBK- �M/ �HpBM ?�p2 �HH #22M �+iBp2 T�`iB+BT�Mib BM i?2 BMi2HH2+im�H
7`22/QK bT?2`2 @ BM HB#`�`B2b �M/ �+�/2KB� KQ`2 #`Q�/Hv @ 7Q` � HQM; iBK2X
A 7QmM/ i?2 r?QH2 2tT2`B2M+2 ?B;?Hv /2KQ`�HBxBM;X �b hQMB TQBMi2/ Qmi- i?Bb
/2#�i2 +QK2b iQ � ?2�/ �#Qmi 2p2`v i?B`iv v2�`b- /�iBM; 7`QK i?2 GB#`�`v "BHH
Q7 _B;?ib BM i?2 H�i2 RNjyb- i?`Qm;? i?2 aQ+B�H _2bTQMbB#BHBiv KQp2K2Mi Q7 i?2
H�i2 RNeyb- i?2 H�i2 RNNyb- �M/ �;�BM iQ/�vX �M/ Bi �TT2�`b i?�i 2p2`v iBK2 i?Bb
+v+H2 +QK2b mT- i?2 b�K2 �`;mK2Mib �`2 `2?�b?2/ �;�BM �M/ �;�BMX
hQ � +2`i�BM 2ti2Mi- i?Bb Bb mMbm`T`BbBM;X "Qi? i?2 K�BMbi`2�K- ?2;2KQMB+-
HB#2`�H TQbBiBQM QM BMi2HH2+im�H 7`22/QK �M/ i?2 bQ+B�H DmbiB+2 T2`bT2+iBp2 QM
bQ+B�H `2bTQMbB#BHBiv �`2 T�`iB�H pB2rTQBMib +�m;?i rBi?BM i?2 HBKBib Q7 +�TBi�HBbi
bQ+B2ivX h?2 `�+BbK- b2tBbK- �#H2BbK- ?�i`2/ Q7 i`�Mb T2QTH2- Q` JmbHBKb- Q`
C2rb- �`2 MQi �++B/2Mi�H /2pB�iBQMb 7`QK � ǳ7`22Ǵ bQ+B2iv Q7 +BpBH HB#2`iB2b �M/
`�iBQM�H /2#�i2- #mi �`2 bi`m+im`�H `2[mB`2K2Mib Q7 � +�TBi�HBbi bQ+B�H Q`/2` i?�i
T`Q}ib Qz /BpBbBQM- pBQH2M+2- �M/ ?�i2X
aQ r?2M BMi2HH2+im�H 7`22/QK T`QTQM2Mib bT2�F Q7 +BpBH HB#2`iB2b- 7`22/QK- /2KQ+@
`�+v- �M/ b2H7@7mH}HHK2Mif`2�HBx�iBQM @ r?2M i?2v �`2 MQi BM #�/ 7�Bi? @ i?2v
T`2bmK2 i?�i i?2b2 i?BM;b bQK2?Qr 2tBbi BM +�TBi�HBbi bQ+B2iv- i?�i i?2v �`2
/272M/BM; i?2B` 2tBbi2M+2 BM i?2 7�+2 Q7 2ti`2KBbK QM QM2 bB/2 Q` i?2 Qi?2`X "mi
7`22/QK /Q2b MQi 2tBbi BM � bQ+B2iv #�b2/ QM +Q2`+BQMc b2H7@7mH}HHK2Mif`2�HBx�iBQM
Bb T`2+Bb2Hv r?�i Bb /2MB2/ iQ rQ`F2`b �HB2M�i2/ 7`QK i?2 T`Q/m+ib Q7 i?2B` H�#Qm`-
i?2Kb2Hp2b- �M/ 2�+? Qi?2`X LQ �KQmMi Q7 /272Mb2 Q7 ǳ#Qi? bB/2bǴ Q` ǳQ#D2+iBp@
BivǴ Q` ǳ7�B`M2bbǴ +�M #`BM; BMiQ #2BM; bQK2i?BM; bQ 7�Mi�biB+X
PM i?2 Qi?2` ?�M/- i?2 bQ+B�H DmbiB+2 +`BiB[m2 Q7 i?2 ?2;2KQMB+ HB#2`�H TQbBiBQM
Bb Q7i2M HBiiH2 KQ`2 i?�M ǳv2b- #mibǴ @ i�FBM; i?2 HB#2`�H T2`bT2+iBp2 7Q` ;`�Mi2/-
#mi i`vBM; iQ ;2i i?2 Qi?2` bB/2 iQ b22 i?2 2``Q` Q7 i?2B` r�vbX h?Bb Bb � +H�bbB+
2t�KTH2 Q7 � /B�H2+iB+�H +QMi`�/B+iBQMX JQ`2 BM7Q`K�iBQM Q` #2ii2` �`;mK2Mib
rBHH MQi bQHp2 i?Bb T`Q#H2K- #2+�mb2 i?2 T`Q#H2K 2tBbib BM `2�HBiv- Bi Bb T�`i Q7 i?2
7�#`B+ Q7 +�TBi�HBbi bQ+B2ivX S`QTQM2Mib Q7 i?2 ?2;2KQMB+- HB#2`�H T2`bT2+iBp2 �`2
mMi`Qm#H2/ #v i?2 bQ+B�H DmbiB+2 �`;mK2MibX q?2M r2 #`BM; mT ǳb�72 bT�+2bǴ i?2v

R



+�M i�F2 i?2 #`Q�/ KB//H2 `Q�/ �M/ �bF mb iQ ?�p2 � #Bi Q7 bQ#2` T2`bT2+iBp2X
h?2 `2�bQM- A i?BMF- i?�i r2 ;Q i?`Qm;? i?Bb ǳ/2#�i2Ǵ 2p2`v i?B`iv v2�`b Q` bQ Bb
i?�i i?2 T`Q#H2K Q7 i?2 +QMi`�/B+iBQM #2ir22M BMi2HH2+im�H ǳ7`22/QKǴ �M/ bQ+B�H
`2bTQMbB#BHBiv Bb BMbQHm#H2 mM/2` +�TBi�HBbKc Bi +�M QMHv #2 bQHp2/ BM � 7mim`2
bQ+B2iv- QM2 b2T�`�i2/ 7`QK mb #v `2pQHmiBQM- �M/ r?B+? +�M QMHv #2 `2�+?2/ #v
r�v Q7 `2pQHmiBQMX h?�i bQ+B2iv rQmH/ `2[mB`2 mb iQ i�F2 � H�`;2` T2`bT2+iBp2
QM i?2 [m2biBQM- � T2`bT2+iBp2 #`Q�/2` i?�M 2Bi?2` i?2 T�`iB�H pB2rTQBMib Q7
BMi2HH2+im�H ǳ7`22/QKǴ Q` bQ+B�H `2bTQMbB#BHBivX � pB2rTQBMi i?�i rQmH/ i�F2
�/p�Mi�;2 Q7 � M2r bQ+B�H bi`m+im`2 iQ Qp2`+QK2 i?2 HBKBi�iBQMb Q7 i?Bb QM2X
q?�i rQmH/ i?�i HQQF HBF2\ A i?BMF Bi rQmH/ ?�p2 iQ `2+Q;MBx2 i?�i B7 HB#`�`B2b
+H�BK iQ ?�p2 p�Hm2b- i?Qb2 p�Hm2b +�M 2Bi?2` #2 T`Q;`2bbBp2 Q` `2�+iBQM�`v UH2�p@
BM; Qmi i?2 /Bb+`2/Bi2/ +H�BK iQ p�Hm2@7`22 ǳM2mi`�HBivǴVX _2�+iBQM�`v p�Hm2b
rQmH/ BM/22/ `2[mB`2 � `�/B+�HHv /Bz2`2Mi FBM/ Q7 HB#`�`v- #mi bBM+2 HB#`�`B2b
M2p2` +H�BK iQ ?QH/ `2�+iBQM�`v p�Hm2b- r2 +�M 7Q+mb QM i?2 Qi?2` �Hi2`M�iBp2X
S`Q;`2bbBp2 p�Hm2b ?�p2 HQM; #22M T�`i Q7 i?2 HB#`�`v /Bb+Qm`b2 Ur?2i?2` i?�i #2
BM bmTTQ`i Q7 /2KQ+`�+v Bib2H7 Q` K2`2Hv @ �b � `2+2Mi L2r uQ`F hBK2b �`iB+H2
?�b Bi @ +BpBH HB#2`iB2bVX "mi iQ ?�p2 p�Hm2b K2�Mb i?�i r2 i?BMF i?Qb2 p�Hm2b
�`2 BKTQ`i�Mi 2MQm;? iQ �+iBp2Hv T`QKQi2- bmTTQ`i- �M/ K�BMi�BMX q2 +�MǶi
#2 b�iBb}2/ bBKTHv rBi? b�vBM; r2 ?QH/ T`Q;`2bbBp2 p�Hm2bX �M/ v2i- i?Bb Bb
r?�i r2 /Q r?2M r2 ;Bp2 #�M/rB/i?- �B`@iBK2- Q` Qtv;2M iQ ?�i27mH- +Q``mTi-
Q` `2�+iBQM�`v p�Hm2bX hQ +H�BK � b2i Q7 T`Q;`2bbBp2 p�Hm2b #mi iQ /Q MQi?BM; iQ
mT?QH/ i?2K Bb MQi ?�pBM; p�Hm2b �i �HH @ Bi Bb � `2im`M iQ i?2 /Bb+`2/Bi2/ MQiBQM
Q7 M2mi`�HBiv- #mi i?Bb iBK2 BM #�/ 7�Bi?X
�M/ r2 /QMǶi M22/ iQ ;Bp2 #�M/rB/i? iQ Qi?2` T2`bT2+iBp2bX GBF2 +QHH2+iBQMb- r2
M22/2/ iQ #2 +QKT`2?2MbBp2 r?2M i?2`2 r�b MQ Qi?2` +QKKmMB+�iBQMb +?�MM2H-
r?2M BM7Q`K�iBQM +QmH/ #2 ?�/ i?`Qm;? i?2 HB#`�`B2b �M/ �HKQbi MQr?2`2 2Hb2X
"mi i?Bb Bb MQ HQM;2` i?2 +�b2X h?2 ai2p2 "�MMQMb �M/ CQ`/�M S2i2`bQMb Q7
i?Bb rQ`H/ /QMǶi M22/ Qm` ?2HT ;2iiBM; i?2B` K2bb�;2 �+`QbbX h?Bb Bb � +?�M;2
i?�i +H2�`Hv HB#`�`B�Mb?BT UHBF2 DQm`M�HBbKV ?�b 7QmM/ Bi /B{+mHi iQ /2�H rBi?X
AM � rQ`H/ Q7 HBKBi2/ #�M/rB/i?- �M �ii2KTi �i 7�B`M2bb- #�H�M+2- ǳ#Qi? bB/2bǴ@
M2bb KB;?i ?�p2 #22M H�m/�#H2X q2 /B/ MQi ?�p2 i?2 Hmtm`v i?2M- T2`?�Tb- Q7
HBpBM; mT iQ Qm` p�Hm2bX LQr i?�i #�M/rB/i? Bb �#mM/�Mi- iQ T�v HBT b2`pB+2 iQ
T`Q;`2bbBp2 p�Hm2b rBi?Qmi /QBM; KQ`2 iQ mT?QH/ i?2K Bb mM+QMb+BQM�#H2X
A/2�HHv- 2p2`v HB#`�`v rQmH/ /2+B/2 7Q` Bib2H7- �KQM; i?2 +QHH2+iBpBiv Q7 Bib bi�z-
r?�i Bib `QH2 Bb �M/ r?�i p�Hm2b Bi /2+B/2b iQ mT?QH/X >Qr2p2`- r2 UHB#`�`v rQ`F@
2`bV �`2 MQi BM +?�`;2 Q7 Qm` HB#`�`B2bX Pm` HB#`�`B2b /Q MQi b2`p2 i?2B` Tm#HB+b-
i?2v b2`p2 i?2 mMBp2`bBiB2b �M/ KmMB+BT�HBiB2b BM r?B+? i?2v �`2 2K#2//2/- �M/
r?Q ?�p2 ;Q�Hb r?B+? K�v #2 UQ7i2M �`2V MQi BM HBM2 rBi? Qm` T`Q72bb2/ p�Hm2bX
"mi rQ`F2`b /QMǶi ?�p2 i?2 Hmtm`v Q7 [mBiiBM; � rQ`FTH�+2 i?�i /Q2bMǶi b?�`2
i?2B` p�Hm2b U/2bTBi2 r?�i T`QTQM2Mib Q7 i?2 7`22 2t+?�M;2 Q7 i?2 H�#Qm` K�`F2i
K�BMi�BMVX
h?2 ?2;2KQMB+- HB#2`�H T2`bT2+iBp2 KB;?i #2 mM/2`biQQ/ �b � /2QMiQHQ;B+�H 2i?B+b
@ i?2`2 �`2 `mH2b iQ HB#2`�H bQ+B2iv UHBF2 i?2 7�B`M2bb Q7 `2T`2b2MiBM; #Qi? bB/2bV

k



�M/ r2 Kmbi mT?QH/ i?2KX h?2 bQ+B�H DmbiB+2 T2`bT2+iBp2 Bb Q7i2M � 7Q`K Q7 +QM@
b2[m2MiB�HBbi 2i?B+b UB7 r2 ?Qbi CQ`/�M S2i2`bQM i?2M r2 �`2 +�mbBM; ?�`K iQ Qm`
Tm#HB+VX AMi2`2biBM;Hv- A i?BMF i?Bb Bb i?2 b�K2 /BbiBM+iBQM �i TH�v BM �`;mK2Mib
Qp2` i?2 qBHHB�Kb@Pb�F� laPT2M }M�HX PM i?2 QM2 bB/2- r2 ?�p2 i?Qb2 r?Q
+H�BK i?�i ǳi?2`2 �`2 `mH2b BM i2MMBb i?�i Kmbi #2 7QHHQr2/Ǵ U/2QMiQHQ;vV- r?BH2
QM i?2 Qi?2` bB/2 r2 ?�p2 �`;mK2Mib �`QmM/ i?2 2z2+ib Q7 bi`m+im`�H `�+BbK �M/
b2tBbK U+QMb2[m2MiB�HBbKVX hQ i�F2 � H�`;2` pB2r- r2 +QmH/ b�v i?�i T`Q72bbBQM�H
i2MMBb Bb � KmHiB@#BHHBQM /QHH�` BM/mbi`v T`2/B+�i2/ QM +2`i�BM bi`m+im`2b Q7 `�+2-
;2M/2`- �M/ +H�bb- r?B+? rBHH M2p2` #2 Qp2`+QK2 rBi?BM i?2 +QMbi`�BMib Q7 2Bi?2`
i?2 bTQ`i Q` +�TBi�HBbi bQ+B2iv �i H�`;2X
AM ?Bb #QQF J�`tBbK �M/ 1i?B+b- S�mH "H�+FH2/;2 �`;m2b i?�i @ /2bTBi2 J�`tǶb
QrM +H�BKb iQ i?2 +QMi`�`v @ J�`tBbK ?QH/b � TQbBiBQM Q7 pB`im2 2i?B+b- BM Qi?2`
rQ`/b- r?�i Bb i?2 `B;?i i?BM; iQ /Q\ "H�+FH2/;2 r`Bi2b- ǳAMbi2�/ Q7 7Q+mbBM;
QM i?2 BMi2MiBQMb Q7 �+iQ`b Q` +QMb2[m2M+2b Q7 �+iBQMb- pB`im2 2i?B+Bbib BMbBbi
i?�i i?2v F2v 2i?B+�H [m2biBQM b?QmH/ #2 ǵr?�i FBM/ Q7 T2`bQM b?QmH/ A #2\Ƕ Ǵ
UTX jjVX A7 r2 +H�BK iQ ?QH/ T`Q;`2bbBp2 p�Hm2b- i?2M r2 M22/ iQ HBp2 mT iQ i?Qb2
p�Hm2b- MQi bB/2bi2T i?2KX A7 r2 r�Mi iQ #2 KQ`�H HB#`�`B�Mb rQ`FBM; BM KQ`�H
HB#`�`B2b- i?2M r2 M22/ iQ i�F2 � T2`bT2+iBp2 #`Q�/2` i?�M #Qi? i?2 /2QMiQHQ;B+�H
�M/ +QMb2[m2MiB�HBbi T2`bT2+iBp2b r?BH2- �i i?2 b�K2 iBK2- #2�`BM; #Qi? i?Qb2
T2`bT2+iBp2b BM KBM/X
_2;�`/BM; � T`QTQb2/ J�`tBbi 2i?B+b- "H�+FH2/;2 r`Bi2b,

J�`tBbi 2i?B+b i?2`27Q`2 T`2bmTTQb2 �M mM#`2�F�#H2 mMBiv #2ir22M
i?2 7�+ib �M/ i?2 +QM/2KM�iBQM Q7 2tTHQBi�iBQM �M/ �HB2M�iBQM QM i?2
QM2 ?�M/- �M/ i?2 K2�Mb iQ �M 2M/ Q7 bQ+B�HBbK QM i?2 Qi?2`X q?BH2
KQ/2`M KQ`�H T?BHQbQT?v Bb � `2B}2/ `2~2+iBQM Q7 Qm` �HB2M�i2/ 2t@
Bbi2M+2 mM/2` +�TBi�HBbK- J�`tBbK- #Qi? �b �M 2tTH�M�iQ`v �++QmMi
Q7 i?2 /vM�KB+b Q7 +�TBi�HBbK �M/ �b � +QM/2KM�iBQM Q7 i?Bb bvbi2K-
Bb `QQi2/ BM i?2 +QHH2+iBp2 bi`m;;H2 Q7 rQ`F2`b 7Q` 7`22/QKX S`�+iB+2
/Q2b MQi �M/ +�MMQi 7QHHQr i?2Q`v BM i?2 r�v i?�i KQ/2`M KQ`�H
i?2Q`v rQmH/ ?�p2 mb bmTTQb2/- 7Q` Bi Bb mMBp2`b�HHv i`m2 i?�i r2 +�M
i?2Q`Bx2 QMHv 7`QK bT2+B}+ bi�M/TQBMibX J�`t i?mb +`BiB+Bx2/ HB#2`�H
KQ`�HBbib 7Q` #2BM; mM�#H2 iQ Qz2` �M �/2[m�i2 �++QmMi Q7 ?mK�M
�+iBQMX "v +QMi`�bi- #2+�mb2 ?2 K�/2 ?Bb QrM bi�M/TQBMi 2tTHB+Bi ?2
`2p2�H2/ MQi QMHv i?2 HBKBi�iBQMb Q7 KQ/2`M KQ`�H i?2Q`v- #mi �HbQ
i?2 mMBiv- #mi MQi B/2MiBiv- Q7 bQ+B�HBbK- bQ+B�H b+B2M+2- �M/ KQ`�H
`2�HBbKX UTX NdV

�b AǶp2 /QM2 #27Q`2- AǶK +�HHBM; 7Q` � T�`iBb�M HB#`�`B�Mb?BT- QM2 r?B+? /2+B/2b
QM r?�i � KQ`�H T`Q72bbBQM HQQFb HBF2- �M/ �+ib �++Q`/BM; iQ i?�i /2+BbBQMX "mi
i?�i /2+BbBQM ?�b iQ #2 � +QHH2+iBp2 QM2- � bQ+B�H QM2- �M/ AǶK �7`�B/ Bi rBHH
M2p2` ?�TT2M rBi?BM � +�TBi�HBbi 2+QMQKv- TQHBiB+b- �M/ +mHim`2X � T�`iBb�M
HB#`�`B�Mb?BT Kmbi- i?2`27Q`2- �HbQ #2 � `2pQHmiBQM�`v HB#`�`B�Mb?BTX
LQr- i?Bb BM Bib2H7 KB;?i bQmM/ +QKTH�+2Mi- �b B7 r2 rBHH M22/ iQ r�Bi 7Q` i?2
`2pQHmiBQM #27Q`2 /QBM; �Mvi?BM;X "mi A /QMǶi i?BMF i?�iǶb i?2 +�b2X q?�i r2

j



M22/- BM i?2 �#b2M+2 Q7 � bQ+BQ@2+QMQKB+ bi`m+im`2 r?B+? rBHH �HHQr 7Q` +QHH2+iBp2
HB72- Bb �M ǳBMi2HH2+im�H TQHBiB+bǴ UBM TH�+2 Q7 � MQM@2tBbi2Mi BMi2HH2+im�H 7`22/QKVX
q2 ?�p2 iQ `2D2+i i?2 `mH2b Q7 HB#2`�H bQ+B2iv @ i?2 `mH2b Q7 7�B`M2bb �M/ ǳi?2
K�`F2iTH�+2 Q7 B/2�bǴc BM/22/- r2 M22/ iQ `2D2+i i?2 K�`F2i Bib2H7X �M/ r2
M22/ iQ `2D2+i i?2 7`�KBM; Q7 i?2 T`Q#H2K i?�i r2 BM?2`Bi 7`QK HB#2`�HBbK �M/
7`QK Qm` T�`2Mi BMbiBimiBQMbX 6Q` 2t�KTH2- bQ K�Mv Q7 Qm` BMi2HH2+im�H 7`22/QK
/Bb+mbbBQMb 7Q+mb @ �b Bi /B/ iQ/�v @ QM i?2 BMi2HH2+im�H 7`22/QK Q7 Qm` mb2`b- i?2
Tm#HB+c BMi2HH2+im�H 7`22/QK Bb Qmir�`/@7�+BM;X q2 b?QmH/ `2D2+i i?2 2t+HmbBpBiv
Q7 i?�i 7`�KBM;- �M/ BMbBbi QM /2�HBM; rBi? i?2 ?m;2 T`Q#H2K BM Qm` T`Q72bbBQM
Q7 i?2 BMi2HH2+im�H 7`22/QK Q7 Tm#HB+ HB#`�`v rQ`F2`b #2BM; b�+`B}+2/ BM 7�pQm`
Q7 � HB#2`�H ?2;2KQMv Q` i?2 K�`F2i Ui?2 HB#`�`vǶb ǳ#`�M/ǴVX �M BMi2HH2+im�H
TQHBiB+b rQmH/ BMbBbi QM i`vBM; iQ HBp2 mT iQ Qm` p�Hm2b- 2p2M B7 r2 7�BHX � HQi r�b
b�B/ iQ/�v �#Qmi �HHQrBM; /Bz2`2Mi pQB+2b iQ #2 ?2�`/c r2 ?�p2 iQ bi�`i rBi?
i?2 pQB+2b Q7 Tm#HB+ HB#`�`v rQ`F2`b- Q` r2 +�M M2p2` ?QT2 iQ �TT`Q�+? i?2 FBM/
Q7 +QHH2+iBp2 �+iBQM M22/2/ 7Q` i?2 i?Q`Qm;? i`�Mb7Q`K�iBQM BMiQ i?2 bQ+B2iv iQ
+QK2X
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h`QMiB- ǳJ�`t u2bi2`/�v �M/ hQ/�vǴ

kyR3@yN@ky

�b T�`i Q7 Kv S?. `2b2�`+?- AǶK BMp2biB;�iBM; r?�iǶb #2+QK2 FMQrM �b ǵ�m@
iQMQKBbi J�`tBbKǶ- � J�`tBbi i2M/2M+v i?�i ;`2r Qmi Q7 rQ`F2`bǶ bi`m;;H2b �M/
i?2Q`2iB+�H TQbBiBQMb QmibB/2 i?2 *QKKmMBbi S�`iv BM Ai�Hv BM i?2 RNeybX AM Bib
2�`Hv /�vb- i?Bb i2M/2M+v r�b FMQrM �b QT2`�BbKQ Umbm�HHv i`�MbH�i2/ �b ǳrQ`F@
2`BbKǴV- �M/ Bib H2�/BM; i?2Q`2iB+B�Mb r2`2 _QK�MQ �H[m�iB- _�MB2`Q S�MxB2`Q-
�M/ J�`BQ h`QMiBX AM i?2 2�`Hv RNdy- i?2 KQp2K2Mi bTHBi �M/ 2pQHp2/ BMiQ �
HQQb2 �;;HQK2`�iBQM Q7 ǳ2ti`�@T�`HB�K2Mi�`vǴ U�M/ bQK2iBK2b pBQH2MiV ;`QmTb
mM/2` i?2 mK#`2HH� i2`K �miQMQKB� QT2`�B� UqQ`F2`bǶ �miQMQKvVX h?2 #2bi@
FMQrM };m`2 Q7 i?Bb i2M/2M+v Bb- �`;m�#Hv- �MiQMBQ L2;`BX h?2 B/2� Q7 ǳrQ`F2`bǶ
�miQMQKvǴ +QK2b 7`QK i?2 B/2�- #�b2/ QM � T�`iB+mH�` `2�/BM; Q7 *?�Ti2` Ry
Q7 *�TBi�H- i?2 :`mM/`Bbb2- �M/ i?2 mMTm#HBb?2/ bBti? +?�Ti2` Q7 *�TBi�H- i?�i
i?2 rQ`FBM; +H�bb- 7�` 7`QK #2BM; bi`m+im`�HHv /2i2`KBM2/ #v +�TBi�H- ?�b Bib
QrM �miQMQKv- Bib QrM �;2M+vX AM i?Bb pB2r- i2+?MB+�H BMMQp�iBQMb +�``B2/ Qmi
#v +�TBi�H �`2 T�`i Q7 � TQHBiB+�H �b r2HH �b �M 2+QMQKB+ �ii2KTi iQ bm#/m2 i?2
�miQMQKQmb TQr2` Q7 rQ`F2`bǶ bi`m;;H2X 6Q` L2;`B- i?2 /2p2HQTK2Mi Q7 +�TBi�H
Bb � +QMiBMmBM; �ii2KTi iQ 7`22 Bib2H7 7`QK i?2 TQr2` Q7 H�#Qm`X
PM2 Q7- B7 MQi i?2 KQbi BKTQ`i�Mi i2ti Q7 i?2 2�`Hv v2�`b Q7 QT2`�BbKQ Bb J�`BQ
h`QMiBǶb PT2`�B 2 +�TBi�H2 UqQ`F2`b �M/ *�TBi�HV Q7 RNeeX h?Bb Bb � +QHH2+iBQM
Q7 2bb�vb i?�i h`QMiB r`Qi2 7Q` i?2 M2rbT�T2`b Q7 i?2 2�`Hv rQ`F2`Bbi KQp2K2MiX
.2bTBi2 Bib BKTQ`i�M+2 BM i?2 ?BbiQ`v Q7 Ai�HB�M J�`tBbK- �M/ /2bTBi2 i?2 `Bb2-
BM `2+2Mi v2�`b Q7 �M ǳAi�HB�M h?2Q`vǴ +QKT�`�#H2 iQ i?2 ǳ6`2M+? h?2Q`vǴ Q7
i?2 RNey@3yb- PT2`�B 2 +�TBi�H2 ?�b M2p2` #22M 7mHHv i`�MbH�i2/ BMiQ 1M;HBb?X A
M22/ iQ `2�/ Bi �b T�`i Q7 Kv `2b2�`+? T`QD2+i- bQ A i?Qm;?i A KB;?i i`v Kv ?�M/
�i i`�MbH�iBM; bQK2 Q7 BiX
h?2 }`bi 2bb�v BM i?2 #QQF- ǳJ�`t u2bi2`/�v �M/ hQ/�vǴ- BMi2``Q;�i2b i?2
`2H�iBQMb?BT #2ir22M J�`tBbK �b �M �M�HvbBb Q7 +QMi2KTQ`�`v +�TBi�HBbK �M/
�b � +`BiB[m2 Q7 B/2QHQ;v @ �HH B/2QHQ;v- BM+Hm/BM; i?2 `27Q`KBbi B/2QHQ;B2b Q7 i?2
rQ`F2`bǶ KQp2K2Mi �b r2HH �b pmH;�` J�`tBbKX AM i?Bb 2bb�v- h`QMiB H�vb Qmi BM
B/2QHQ;B+�H i2`Kb i?2 �miQMQKv Q7 i?2 rQ`F2`b 7`QK +�TBi�HX
AǶK MQi � T`Q72bbBQM�H i`�MbH�iQ`- �M/ i?2`2 �`2 bQK2 �`2�b r?2`2 h`QMiBǶb i`B+Fv
T`Qb2 r�b T`Q#�#Hv #2vQM/ Kv +�T�+Biv- #mi A i?BMF i?Bb i`�MbH�iBQMb ;2ib i?2
;Bbi Q7 h`QMiBǶb �`;mK2Mi �+`QbbX

R



_2�/ i?2 h`�MbH�iBQM >2`2 UT/7V

k



:`�Mib �M/ i?2 .2#i 1+QMQKv

kyR3@Ry@R3

h?2 Qi?2` /�v i?2 `2bmHib Q7 i?2 L�iBQM�H >2`Bi�;2 .B;BiBx�iBQM ai`�i2;v 7mM/BM;
+QKT2iBiBQM r2`2 �MMQmM+2/- �M/ Bi ;Qi K2 i?BMFBM; �#Qmi i?2 TH�+2 Q7 ;`�Mi@
7mM/BM; BM HB#`�`B�Mb?BT �M/ BM �+�/2KB� KQ`2 #`Q�/HvX q?2M A r�b �TTHvBM;
7Q` � S?. �i lMBp2`bBiv Q7 �H#2`i� H�bi v2�`- Bi r�b T`2bmK2/ i?�i A rQmH/ �TTHv
7Q` aa>_* 7mM/BM; 7Q` Bi @ BM/22/- /Bb+HQbBM; aa>_* 7mM/BM; Bb � F2v +QKTQM2Mi
Q7 i?2 �TTHB+�iBQM T`Q+2bbX :QBM; �7i2` �p�BH�#H2 7mM/BM; Bb +QMbB/2`2/ ǳ+QKKQM
b2Mb2Ǵ BM �+�/2KB�X hQ �`;m2 i?�i- �b � 7mHH@iBK2- i2Mm`2/- b�H�`B2/ T`Q72bbBQM�H-
�Mv ;`�Mi 7mM/BM; b?QmH/ ;Q iQ bQK2QM2 2Hb2 ;Q2b �;�BMbi i?Bb +QKKQM b2Mb2c
r?2M A K2MiBQM2/ i?2 B/2� iQ 7�+mHiv K2K#2`b- A KB;?i �b r2HH ?�p2 #22M bT2�F@
BM; :`22FX JQ`2 �M/ KQ`2- ;`�Mi 7mM/BM; Bb #2+QKBM; � +Q`2 T�`i Q7 HB#`�`v
T`�+iBiBQM2` `2b2�`+? �b r2HH- iQ i?2 2ti2Mi i?�i r2 ?�p2 i`�BMBM; b2bbBQMb QM
?Qr iQ �TTHv 7Q` �M/ K�M�;2 2ti2`M�H 7mM/BM;X
h?Bb `2KBM/2/ K2 Q7 r?2M A rQ`F2/ 7Q` �h�h BM Kv kybX �h�h #`Qm;?i BM
T`Bp�i2 HB72@ �M/ ?2�Hi?@BMbm`�M+2 r?B+? vQm +QmH/ MQi QTi Qmi Q7 mMH2bb vQm T`Q@
pB/2/ T`QQ7 Q7 +Qp2`�;2 i?`Qm;? �MQi?2` T`Bp�i2 BMbm`2`X h?Bb r�b BM J�MBiQ#�-
� T`QpBM+2 rBi? mMBp2`b�H Tm#HB+ ?2�Hi? BMbm`�M+2X �`;mK2Mib i?�i- #2+�mb2 QM2
r�b +Qp2`2/ #v i?2 Tm#HB+ BMbm`2`- QM2 b?QmH/ MQi ?�p2 iQ bB;M mT 7Q` Tm#HB+
BMbm`�M+2 r2`2 /Bb`2;�`/2/X
h?2 +QMM2+iBQM #2ir22M i?2b2 irQ 2t�KTH2b #2+�K2 +H2�` r?BH2 `2�/BM; J�m@
`BxBQ G�xx�`�iQǶb h?2 J�FBM; Q7 i?2 AM/2#i2/ J�M- BM r?B+? ?2 �`;m2b i?�i
M2QHB#2`�HBbK ?�b +`2�i2/ � bQ+B2iv BM r?B+? i?2 /2#iQ`@+`2/BiQ` `2H�iBQM Bb i?2
T`BK�`v TQr2` `2H�iBQMX "2+�mb2 Q7 i?2 }M�M+B�HBx�iBQM Q7 M2QHB#2`�H bQ+B2iv @
i?2 b2+m`BiBx�iBQM Q7 2p2`vi?BM;- BM+Hm/BM; `BbF �M/ /2#i @ KQ`2 �M/ KQ`2 T2QTH2
?�p2 iQ #2 2M`QHH2/ BM i?2 `2H�iBQMb?BT U�b /2#iQ`b- Q#pBQmbHvVX h?Bb 2tTH�BMb
i?2 2�bv 2M`QHHK2Mi Q7 mM/2`;`�/m�i2b BMiQ +`2/Bi +�`/ /2#i- #mi Bi �HbQ 2tTH�BMb
r?v i?2 KQ/2H Q7 �HH 2+QMQKB+ 2t+?�M;2b Bb i?2 /2#i `2H�iBQMb?BT U�b QTTQb2/ iQ
Qi?2` FBM/b Q7 2+QMQKB+ `2H�iBQMb?BTVX :`�Mi 7mM/BM; Bb KQ/2H2/ QM � /2#i@+`2/Bi
`2H�iBQMb?BT- �HQM; rBi? 2p2`vi?BM; 2Hb2X
G�xx�`�iQ 7m`i?2` �`;m2b i?�i i?2 /2#i `2H�iBQMb?BT +`2�i2b i?2 FBM/b Q7 T2QTH2
r?Q rBHH F22T i?2 /2#i 2+QMQKv ;QBM;, T2QTH2 r?Q HBp2 i?2 FBM/ Q7 `2bTQMbB#H2
HB72bivH2 i?�i rBHH �HHQr i?2K iQ `2T�v i?2B` /2#ib- T2QTH2 7Q` r?QK MQi T�vBM;
Qz i?2B` /2#ib Bb b22M �M/ 72Hi �b � KQ`�H �M/ T2`bQM�H 7�BHBM;- T2QTH2 r?Q

R



�`2 i`�BM2/ iQ 7QHHQr �HH Q7 i?2 `mH2b `2[mB`2/ iQ T`Qp2 i?2B` i`mbirQ`i?BM2bb BM
K�ii2`b Q7 /2#i `2T�vK2MiX P#pBQmbHv- b?�K2 �i MQi `2T�vBM; � /2#i �TTHB2b
QMHv iQ rQ`F2`b- MQi +�TBi�HBbib- 7Q` r?QK 2Bi?2` #�MF`mTi+v Q` M�iBQM�H #�BH@Qmi
`2K�BM pB�#H2 �Hi2`M�iBp2bX
PM2 KB;?i �`;m2- ?Qr2p2`- i?�i QM2 /Q2bMǶi `2T�v � ;`�MiX G�xx�`�iQǶb �`;mK2Mi
@ mbBM; 2KTHQvK2Mi BMbm`�M+2 �b �M 2t�KTH2 @ Bb i?�i

lMHBF2 r?�i ?�TT2Mb QM }M�M+B�H K�`F2ib- i?2 #2M2}+B�`v �b ǵ/2#iQ`Ƕ
Bb MQi 2tT2+i2/ iQ `2BK#m`b2 BM �+im�H KQM2v #mi `�i?2` BM +QM/m+i-
�iiBim/2b- r�vb Q7 #2?�pBM;- TH�Mb- bm#D2+iBp2 +QKKBiK2Mib- i?2 iBK2
/2pQi2/ iQ }M/BM; � DQ#- i?2 iBK2 mb2/ 7Q` +QM7Q`KBM; QM2b2H7 iQ i?2
+`Bi2`B� /B+i�i2/ #v i?2 K�`F2i �M/ #mbBM2bb- 2i+X

LQi QMHv /Q2b QM2 ?�p2 iQ #2 i?2 FBM/ Q7 T2`bQM r?Q FMQrb ?Qr iQ 7QHHQr
i?2 BMbi`m+iBQMb `2[mB`2/ iQ �TTHv 7Q` 7mM/BM; U�M/ ?2`2 r2 +QK2 mT �;�BMbi i?2
T2`2MMB�H /2#�i2b BM HB#`�`B�Mb?BT QM T`Q72bbBQM�HBbK- +H�bb- `�+2- �M/ ;2M/2`V- iQ
+QMpBM+2 i?2 7mM/BM; �;2M+v Q7 QM2Ƕb rQ`i?BM2bb iQ `2+2Bp2 �M/ ?QH/ i?2B` +`2/Bi-
#mi QM2 �HbQ �HbQ ?�b iQ #2 i?2 FBM/ Q7 T2`bQM r?Q rBHH i�BHQ` i?2B` HB72- rQ`F- �M/
#2?�pBQm` iQ i?2 `2TQ`iBM; `2[mB`2K2Mib Q7 i?2 �;2M+vX :`�Mi 7mM/BM; #2+QK2b
� 7Q`K Q7 #BQTQHBiB+�H +QMi`QH- +QMbi`�BMBM; i?2 `�M;2 Q7 /2+BbBQM@K�FBM;- +?QB+2-
`2bTQMb2- �M/ �;2M+v Q7 /2#iQ`b i?`Qm;? i?2 p2`v K2+?�MBbK Q7 +`2/BiX
Ai Bb T`2+Bb2Hv �i i?2b2 ǳQ#pBQmbǴ TQBMib Q7 ǳ+QKKQM b2Mb2Ǵ Ur?v MQi ?�p2 bQK2@
QM2 2Hb2 T�v 7Q` vQm` rQ`F\V i?�i r2 #2+QK2 KQbi iB;?iHv 2M`QHH2/ BM i?2 bvbi2K
Q7 /QKBM�iBQM Q7 }M�M+B�H +�TBi�HBbK- i?�i r2 #2+QK2 7Q`+2/ iQ �/Dmbi Qm` p2`v
bm#D2+iBpBiv iQ +QM7Q`K iQ i?2 `2[mB`2K2Mib Q7 2tTHQBi�iBQM �M/ /2?mK�MBx�iBQMX
h?2`27Q`2- Bi Bb T`2+Bb2Hv i?2b2 Q#pBQmb TQBMib Q7 +QKKQM b2Mb2 i?�i r2 ?�p2
iQ +?�HH2M;2- 2p2M B7 BiǶb ?�`/ 7Q` �MvQM2 iQ mM/2`bi�M/ i?2 +?�HH2M;2X �b .Qb@
iQv2pbFv �`;m2/ BM LQi2b 7`QK lM/2`;`QmM/- i?2 `B;?i iQ ǳ;Q �;�BMbi Qm` QrM
BMi2`2bi �M/ T`Q}iǴ- �b T2`p2`b2 �b Bi b22Kb- Bb QM2 Q7 i?2 KQbi 7mM/�K2Mi�H
`B;?ib Q7 � ?mK�M #2BM;X

k



h?2 :QQ/ SH�+2 �M/ K2i?Q/QHQ;B+�H
BM/BpB/m�HBbK

kyR3@Ry@kN

LPh1, h?Bb TQbi +QMi�BMb bQK2 /2i�BHb �#Qmi � `2+2Mi 2TBbQ/2 Q7 h?2 :QQ/ SH�+2
i?�i +QmH/ #2 +QMbi`m2/ �b � bTQBH2`X
AM b2�bQM i?`22- 2TBbQ/2 7Qm` Q7 h?2 :QQ/ SH�+2- aBKQM2 i`B2b iQ ?2HT 1H2�MQ`
mM/2`bi�M/ r?�iǶb r`QM; rBi? ?2` #v 2tTH�BMBM; i?�i b?2 M2p2` `2�HHv ;Qi T�bi
i?2 ǳK2 pbX mbǴ T`Q#H2K Uǳh?2 Qi?2` TQbbB#H2 K2/B+�H /B�;MQbBb Bb i?�i vQmǶ`2
Dmbi � #Bi Q7 � /B+FXǴV aBKQM2 2tTH�BMb i?2 ǳK2 pbX mbǴ T`Q#H2K �b 7QHHQrb,

�b ?mK�Mb 2pQHp2/ i?2 }`bi #B; T`Q#H2K r2 ?�/ iQ Qp2`+QK2 r�b K2
pbX mb @ H2�`MBM; iQ b�+`B}+2 � HBiiH2 BM/BpB/m�H 7`22/QK 7Q` i?2 #2M2}i
Q7 � ;`QmTX GBF2 b?�`BM; 7QQ/ �M/ `2bQm`+2b bQ r2 /QMǶi bi�`p2 Q`
;2i 2�i2M #v iB;2`b @ i?BM;b HBF2 i?�iX

h?Bb MB+2Hv BHHmbi`�i2b i?2 HB#2`�H �bbmKTiBQM �#Qmi ?Qr ?mK�M bQ+B2iv 7Q`K2/-
BX2X #v BM/BpB/m�Hb +QKBM; iQ;2i?2` 7Q` i?2B` QrM Kmim�H #2M2}iX h?Bb �bbmKT@
iBQM Bb FMQrM �b ǳK2i?Q/QHQ;B+�H BM/BpB/m�HBbKǴ- i?2 B/2� i?�i- �b J�`;�`2i
h?�i+?2` Tmi Bi- ǳi?2`2Ƕb MQ bm+? i?BM; �b bQ+B2iv- i?2`2 �`2 BM/BpB/m�H K2M �M/
rQK2MǴX J2i?Q/QHQ;B+�H BM/BpB/m�HBbK Bb �M �bbmKTiBQM BM i?�i BiǶb � bi�`iBM;
TQBMi i?�i Bb MQi #�b2/ QM 2KTB`B+�H 2tT2`B2M+2- #mi QM � T�`iB+mH�` i?2Q`v Q7
r?�i +QMbiBimi2b bQ+B2iv UbQ+B�H QMiQHQ;vV i?�i Bb T`2@2KTB`B+�HX lMH2bb vQmǶ`2
� /v2/@BM@i?2@rQQH Tm`2 2KTB`B+Bbi- i?Bb BbMǶi `2�HHv � T`Q#H2K- �b HQM; �b i?2
�bbmKTiBQMb Q7 bQ+B�H QMiQHQ;v �`2 `2+Q;MBx2/ �b 2t�+iHv i?�i, �bbmKTiBQMbX
h?2 bQ+B�H QMiQHQ;v #v r?B+? BM/BpB/m�Hb +QK2 iQ;2i?2` iQ 7Q`K bQ+B2iv Bb �
?�HHK�`F Q7 HB#2`�HBbKX LQi QMHv /B/ i?2 +H�bbB+�H HB#2`�H TQHBiB+�H 2+QMQKBbib HBF2
�/�K aKBi? bm#b+`B#2 iQ Bi UrBi? ?Bb pB2r Q7 ?mK�M M�im`2 �b � T`QT2MbBiv 7Q`
BM/BpB/m�Hb iQ ǳi`m+F- #�`i2`- �M/ 2t+?�M;2ǴV- #mi 2p2M bQ+B�HBbib HBF2 S`Qm/?QM
bm#b+`B#2/ iQ BiX AM ?Bb R39d `2bTQMb2 iQ S`Qm/?QMǶb S?BHQbQT?v Q7 SQp2`iv-
J�`t �`;m2/ i?�i S`Qm/?QMǶb �bbmKTiBQM i?�i BM/BpB/m�H T`Q/m+2`b 7`22Hv +QK2
iQ;2i?2` iQ 2t+?�M;2 i?2 T`Q/m+ib Q7 i?2B` H�#Qm` r�b BM+Q``2+iX S`Qm/?QM
r`Bi2b i?�i

aBM+2 � p2`v H�`;2 MmK#2` Q7 i?BM;b A M22/ Q++m` BM M�im`2 QMHv BM
KQ/2`�i2 [m�MiBiB2b- Q` 2p2M MQi �i �HH- A �K 7Q`+2/ iQ �bbBbi BM i?2
T`Q/m+iBQM Q7 r?�i A H�+FX �M/ �b A +�MMQi b2i Kv ?�M/ iQ bQ K�Mv

R



i?BM;b- A b?�HH T`QTQb2 iQ Qi?2` K2M- Kv +QHH�#Q`�iQ`b BM p�`BQmb
7mM+iBQMb- iQ +2/2 iQ K2 � T�`i Q7 i?2B` T`Q/m+ib BM 2t+?�M;2 7Q`
KBM2X

h?Bb Bb � bi�i2K2Mi i?�i TH�+2b i?2 Q`B;BM Q7 �M 2t+?�M;2 2+QMQKv T`2+Bb2Hv
BM i?2 ǳK2 pbX mbǴ +QMi2ti Q7 h?2 :QQ/ SH�+2X �i i?Bb TQBMi- J�`t +`BiB+Bx2/
S`Qm/?QMǶb pB2r 7`QK i?2 T2`bT2+iBp2 Q7 +H�bb bi`m;;H2X _�i?2` i?�M BM/BpB/m�Hb-
+QKBM; iQ;2i?2` 7Q` Kmim�H #2M2}i- J�`t r`Bi2b- ǳi?2 p2`v KQK2Mi +BpBHBb�iBQM
#2;BMb- T`Q/m+iBQM #2;BMb iQ #2 7QmM/2/ QM i?2 �Mi�;QMBbK Q7 Q`/2`b- 2bi�i2b-
+H�bb2b- �M/ }M�HHv QM i?2 �Mi�;QMBbK Q7 �++mKmH�i2/ H�#Qm` �M/ �+im�H H�#Qm`X
LQ �Mi�;QMBbK- MQ T`Q;`2bbXǴ UJ�`t- h?2 SQp2`iv Q7 S?BHQbQT?v- 8jVX _�i?2`
i?�M �M BM/BpB/m�HBbi �bbmKTiBQM- J�`t Bb K�FBM; � +QHH2+iBpBbi �bbmKTiBQM-
i?�i i?2 ǳbQ+B�H QMiQHQ;vǴ Bb +QKTQb2/ K�BMHv Q7 +H�bb2b BMi2`�+iBM; rBi? 2�+?
Qi?2`X
AM i?2 R38d ǳAMi`Q/m+iBQMǴ- ?Qr2p2`- J�`t K�F2b � /Bz2`2Mi �`;mK2MiX �;�BMbi
i?2 ǳBM/BpB/m�H �M/ BbQH�i2/ ?mMi2` �M/ }b?2`K�MǴ Q7 �/�K aKBi? �M/ .�pB/
_B+�`/Q- �M/ �;�BMbi i?2 ǳM�im`�HHv BM/2T2M/2Mi- �miQMQKQmb bm#D2+ibǴ #`Qm;?i
iQ;2i?2` #v bQ+B�H +QMi`�+i U�b _Qmbb2�m b�r i?BM;bV- J�`t �`;m2b i?�i- `�i?2`
i?�M i?2 bi�`iBM; TQBMi Q7 � ?BbiQ`B+�H T`Q+2bb- i?2 BM/BpB/m�H Bb `�i?2` � `2bmHi
Q7 T�`iB+mH�` ?BbiQ`B+�H U2+QMQKB+- bQ+B�H- TQHBiB+�HV /vM�KB+bX ǳh?2 KQ`2 /22THv
r2 ;Q #�+F BMiQ ?BbiQ`v-Ǵ ?2 r`Bi2b- ǳi?2 KQ`2 /Q2b i?2 BM/BpB/m�H- �M/ ?2M+2
�HbQ i?2 T`Q/m+BM; BM/BpB/m�H- �TT2�` �b /2T2M/2Mi- �b #2HQM;BM; iQ � ;`2�i2`
r?QH2Ę PMHv BM i?2 2B;?i22Mi? +2Mim`v- BM ǵ+BpBH bQ+B2ivǶ- /Q i?2 p�`BQmb 7Q`Kb
Q7 bQ+B�H +QMM2+i2/M2bb +QM7`QMi i?2 BM/BpB/m�H �b � K2`2 K2�Mb iQr�`/b ?Bb
T`Bp�i2 Tm`TQb2b- �M 2ti2`M�H M2+2bbBivǴ U:`mM/`Bbb2- TX 39VX h?2 bi�`iBM; TQBMi
Bb bQ+B2iv- �M/ 2t+?�M;2 #2ir22M BM/BpB/m�Hb +�K2 �7i2`r�`/bX
AM/22/- i?Bb Bb QM2 Q7 i?2 �`;mK2Mib i?�i .�pB/ :`�2#2` K�F2b BM ?Bb .2#i,
h?2 6B`bi 8-yyy u2�`bX �;�BMbi i?2 pB2r Q7 K�Mv K�BMbi`2�K 2+QMQKBbib- i?�i
KQM2v �`Qb2 Qmi Q7 i?2 M22/ iQ K�F2 #�`i2` UBX2X /B`2+i 2t+?�M;2V KQ`2 2{+B2Mi-
:`�2#2` �`;m2b i?�i T`2@+�TBi�HBbi- +QKKmM�H bQ+B2iB2b ?�/ MQ M22/ Q7 KQM2v #2@
+�mb2 i?2v /B/ MQi #�`i2`c BM/22/- i?2`2 r�b MQ 2t+?�M;2 rBi?BM i?2 +QKKmMBiv
�i �HHX :`�2#2` r`Bi2b i?�i �Mi?`QTQHQ;Bbib ?�p2 7QmM/ MQ 2pB/2M+2 Q7 � bQ+B2iv
rBi? #�`i2` �b Bib K�BM Q` 2t+HmbBp2 7Q`K Q7 2t+?�M;2c #�`i2` i2M/2/ iQ #2 �M
2ti2`M�H 2t+?�M;2- #2ir22M +QKKmMBiB2bX qBi?BM +QKKmMBiB2b- /Bbi`B#miBQM Q7
T`Q/m+2/ ;QQ/b r2`2 ?�M/H2/ rBi?Qmi 2t+?�M;2X
h?2`2 �`2 irQ +QM+HmbBQMb iQ #2 /`�rM ?2`2X h?2 }`bi Bb bBKTHv � K2i?Q/QHQ;@
B+�H QM2X Ai Bb BKTQ`i�Mi iQ #2�` BM KBM/ QM2Ƕb 2TBbi2KQHQ;B+�H �M/ QMiQHQ;B+�H
�bbmKTiBQMbX Ai Bb 2�bv iQ `2�bb2`i i?2 ?2;2KQMB+ UHB#2`�HV �bbmKTiBQM `�i?2`
i?�M [m2biBQMBM; BiX G�i2Hv AǶp2 #22M /B;;BM; BMiQ _Qv "?�bF�`Ƕb ǳ+`BiB+�H `2�H@
BbKǴ- � K2i?Q/QHQ;v r?B+? b22Fb iQ Qp2`+QK2 i?2 HBKBi�iBQMb Q7 #Qi? TQbBiBpBbK
�M/ ?2`K2M2miB+b- i?2 +QMi`�/B+iBQM #2ir22M �;2M+v �M/ bi`m+im`2X �b �M/`2r
*QHHB2` r`Bi2b BM ?Bb BMi`Q/m+iBQM iQ "?�bF�`Ƕb rQ`F- *`BiB+�H _2�HBbK-

aQ+B2iB2b U+QKTQb2/ �b i?2v �`2 Q7 `2H�iBQMb #2ir22M T2QTH2- �M/ `�K@
B}+�iBQMb Q7 i?Qb `2H�iBQMbV +�M QMHv 2tBbi �b i?2 Qmi+QK2 Q7 ?mK�M

k



�;2M+vX A7 r2 r2`2 MQi `2T`Q/m+BM;fi`�Mb7Q`KBM; bQ+B�H `2H�iBQMb �HH
i?2 iBK2- i?2v rQmH/ MQi 2tBbi, i?�i Bb i?2 i`mi? Q7 ǵ?mK�MBbKǶX "mi
�HH ?mK�M �+iBQM T`2bmTTQb2b i?2 T`2tBbi2M+2 Q7 bQ+B2iv �M/ K�F2b
MQ b2Mb2 rBi?Qmi BiX Aib bQ+B�H +QMi2ti /2i2`KBM2b r?�i �+iBQMb �`2
TQbbB#H2 �M/ r?�i i?2B` Qmi+QK2b rBHH #2X h?�i Bb i?2 i`mi? Q7 bi`m+@
im`�HBbKĘ (?Qr2p2`) i?2 iQi�H bQ+B�H T`Q+2bb BbĘ i?2 BMi2`�+iBQM Q7
irQ /BbiBM+i FBM/b Q7 2MiBiv- bQ+B2iB2b �M/ T2QTH2XǴ UR98V

"m`M?�K 2iX �HX- BM _2b2�`+? J2i?Q/b BM SQHBiB+b �`;m2 i?�i +`BiB+�H `2�HBbib
ǳ�`2 mMBi2/ BM i?2B` `2D2+iBQM Q7 Tm`2 7Q`Kb Q7 BM/BpB/m�HBbK �M/ +QHH2+iBpBbK-
TQBMiBM; BMbi2�/ iQ MQiBQMb Q7 QMiQHQ;B+�H /2Ti?- bi`�iB}+�iBQM �M/ 2K2`;2Mi
;`QmT T`QT2`iB2bǴ Uj8V- r?B+? �HB;Mb +`BiB+�H `2�HBbK- A i?BMF- rBi? i?2 +�b2
�M/`2�b J�HK K�F2b 7Q` ?BbiQ`B+�H K�i2`B�HBbK BM h?2 S`Q;`2bb Q7 i?Bb aiQ`KX
h?2 rB/2`- �M/ KQ`2 BKTQ`i�Mi- TQBMi- A i?BMF- BM BMbBbiBM; QM i?2 Q`B;BM�H
+QKKmM�H bQ+B2iv Qp2` i?2 T`BK�+v Q7 i?2 BM/BpB/m�H- Bb i?�i Bi QT2Mb mT r?QH2
pBbi�b Q7 +?QB+2b �M/ �Hi2`M�iBp2b iQ i?2 BM/BpB/m�HBbiB+- 2+QMQKBbiB+ bi�imb [mQ
r2 �`2 +QMbi�MiHv #2BM; iQH/ Bb 2Bi?2` M�im`�H Q` QTiBK�H UQ` #Qi?V- #mi r?B+?
?�b MQi QMHv #`Qm;?i mb iQ i?2 #`BMF Q7 +HBK�i2 +�i�bi`QT?2- #mi ?�b QT2M2/
i?2 /QQ` Uv2i �;�BMV iQ +`BKBM�H `2;BK2b r?B+? HQQF iQ Km`/2` �MvQM2 i?�i /Q2b
MQi }i i?2B` /2}MBiBQM Q7 � ?mK�M #2BM;- �HH r?BH2 `2HvBM; QM ǳ2t+?�M;2 #2ir22M
BM/BpB/m�HbǴ iQ HBM2 i?2B` TQ+F2ib U�M/ i?2 TQ+F2ib- �b *"* ?�b /2KQMbi`�i2/- Q7
i?2B` 7Q`2B;M BMp2biQ`bVX _2D2+iBM; K2i?Q/QHQ;B+�H BM/BpB/m�HBbK- �i H2�bi mMiBH
i?2 ?BbiQ`B+�H �M/ �Mi?`QTQHQ;B+�H 2pB/2M+2 Bb +QM+HmbBp2- b?QmH/ ?2HT mb QT2M
Qm` KBM/b iQ M2r TQbbB#BHBiB2b- iQ BK�;BM2 rQ`H/b /Bz2`2Mi i?�M i?Bb QM2X "mi �b
HQM; �b +mHim`�H �`i27�+ib HBF2 h?2 :QQ/ SH�+2 +QMiBMm2 iQ Qz2` mT BM/BpB/m�HBbK
�b ;QbT2H- i?Qb2 Q7 mb r?Q i�F2 � /Bz2`2Mi pB2r ?�p2 � ?�`/ `Q�/ �?2�/X
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�`iB}+B�H a+�`+Biv- 1t+?�M;2- �M/ *QKKmMBbK

kyR3@RR@y9

AǶp2 #22M i?BMFBM; � HQi H�i2Hv �#Qmi �Hi2`M�iBp2b iQ 2t+?�M;2 2+QMQKB2b-
T`QKTi2/ #v .�pB/ :`�2#2`Ƕb �M�HvbBb Q7 i?2 Kvi?B+�H Q`B;BMb Q7 2t+?�M;2 �M/
KQM2v BM ?Bb #QQF QM /2#iX PM2 i?BM; i?�i :`�2#2` /Bb+mbb2b Bb i?�i- +QMi`�
i?2 #Qm`;2QBb 2+QMQKBbib �M/ +QMi2KTQ`�`v ?2;2KQMB+ i?BMFBM; QM i?2 bm#D2+i-
K2K#2`b Q7 �M+B2Mi bQ+B2iB2b /B/ MQi 2t+?�M;2 �KQM;bi 2�+? Qi?2` @ i?2v
/B/MǶi #�`i2` rBi?BM � +QKKmMBiv- r?B+? i?2M H2/ iQ � b2�`+? 7Q` 2{+B2M+B2b BM
i?2 7Q`K Q7 KQM2v �M/ �bvM+?`QMQmb 2t+?�M;2X _�i?2`- �M+B2Mi +QKKmMBiB2b
?�/ p�`BQmb r�vb iQ ?�M/H2 i?2 /Bbi`B#miBQM Q7 T`Q/m+2 i?�i /B/ MQi mb2
2t+?�M;2- �M/ 2t+?�M;2 UT`BK�`BHv #�`i2`V r�b 2KTHQv2/ #2ir22M bQ+B2iB2b Q`
+QKKmMBiB2b- MQi rBi?BM i?2KX :`�2#2`- �M �Mi?`QTQHQ;Bbi- K2MiBQMb � 72r
bT2+B}+ 2t�KTH2b- #mi i?2 +H2�`2bi BHHmbi`�iBQM 7Q` Kv Tm`TQb2b Bb T`Q#�#Hv i?2
A`Q[mQBb K�i`B�`+?�H 7Q`K Q7 +2Mi`�HBx2/ /Bbi`B#miBQMX :`�2#2` r`Bi2b i?�i r?BH2
�/�K aKBi? 2`2+i2/ ?Bb i?2Q`v Q7 #�`i2` H2�/BM; iQ KQM2v QM #QQFb 7QmM/ BM
a+QiiBb? HB#`�`B2b- ?2 B;MQ`2/ i?2 �Mi?`QTQHQ;B+�H rQ`F Q7 G2rBb >2M`v JQ`;�M-
r?B+? ?�/ #22M rB/2Hv Tm#HBb?2/ #v i?2 KB//H2 Q7 i?2 R3i? +2Mim`vX �++Q`/BM;
iQ :`�2#2`- r?�i JQ`;�M 7QmM/ r�b i?�i

i?2 K�BM BMbiBimiBQM �KQM; i?2 A`Q[QBb M�iBQMb r2`2 HQM;?Qmb2b
r?2`2 KQbi ;QQ/b r2`2 biQ+FTBH2/ �M/ i?2M �HHQ+�i2/ #v rQK2MǶb
+QmM+BHb- �M/ MQ@QM2 2p2`v i`�/2/ �``Qr?2�/b 7Q` bH�#b Q7 K2�iX
U.2#i- kNV

LQr- A ?�p2MǶi 7QHHQr2/ mT iQ b22 r?�i Qi?2` �Mi?`QTQHQ;Bbib Q` AM/B;2MQmb
T2QTH2b i?2Kb2Hp2b +m``2MiHv i?BMF �#Qmi JQ`;�MǶb rQ`F- #mi BiǶb � ;QQ/ BHHmb@
i`�iBQM Q7 QM2 TQbbB#H2 r�v � +QKKmMBiv +�M 2tBbi rBi?Qmi 2t+?�M;2X am+? �
bvbi2K b?QmH/ �HbQ /BbT2Mb2 rBi? i?2 KvbiB}+�iBQM �`QmM/ b+�`+Biv i?�i 2tBbib
BM +�TBi�HBbi bQ+B2ivX "2+�mb2 Q7 i?2 /BpBbBQM Q7 H�#Qm`- i?2 KvbiB}+�iBQM Q7
i?2 H�#Qm` T`Q+2bb- i?2 i?`22@7QH/ �HB2M�iBQM r?B+? J�`t B/2MiB}2/ BM i?2 R399
J�Mmb+`BTib UBM +�TBi�HBbi bQ+B2iv- � T2`bQM Bb �HB2M�i2/ 7`QK i?2 T`Q/m+i Q7 i?2B`
H�#Qm`- 7`QK bQ+B2iv- �M/ 7`QK i?2Kb2Hp2bV- ǳ�#mM/�M+2Ǵ �M/ ǳb+�`+BivǴ #2+QK2
BKTQbbB#H2 iQ b22 /B`2+iHv- K2/B�i2/ �b i?2v �`2 #v i?2 K�`F2i UBX2X bmTTHv �M/
/2K�M/VX h?Bb �HHQrb 7Q` b+�`+Biv �M/ �#mM/�M+2 iQ #2 K�MBTmH�i2/ @ ?Q�`/BM;-
bm`;2 T`B+BM;- 2i+- �HH #2BM; 2t�KTH2b Q7 i?BbX "mi T2`?�Tb i?2 KQbi BMbB/BQmb
`2bmHi Q7 i?2 KvbiB}+�iBQM Q7 �#mM/�M+2 �M/ b+�`+Biv Bb i?2 B/2� Q7 b+�`+Biv Bib2H7X
�b J�`t �M/ 1M;2Hb r`Qi2- +�TBi�HBbK Bb i?2 KQbi T`Q/m+iBp2 2+QMQKB+ bvbi2K
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2p2`v +`2�i2/- �M/ v2i Bi Bb TH�;m2/ #v i?Bb B/2� Q7 b+�`+BivX LQi 2MQm;? DQ#b
iQ ;Q �`QmM/ U#H�K2 BKKB;`�MibV- MQi 2MQm;? KQM2v 7Q` ;Qp2`MK2Mi b2`pB+2b
U#H�K2 b+`QmM;2`bV- MQi 2MQm;? KQM2v BM �M BM/BpB/m�HǶb #�MF �++QmMi U#H�K2
i�t2bVX �M/ i?Bb 2+QMQKB+ HQ;B+ b22Tb BMiQ Qi?2` �`2�b Q7 HB72- �b i?2 +�TBi�HBbi
KQ/2 Q7 T`Q/m+iBQM BM+`2�bBM; `2bi`m+im`2b ?mK�M bQ+B2iv BM Bib QrM BK�;2 7Q`
Bib QrM Tm`TQb2bX
h?2`2 r�b �M BMi2`2biBM; i?`2�/ QM hrBii2` H�bi r22F �#Qmi ?Qr i?2 B/2� Q7
b+�`+Biv �z2+ib K�`;BM�HBx2/ +QKKmMBiB2bX 6Q` 2t�KTH2- i?2 i`�MbKBbB+ DmbiB}@
+�iBQM 7Q` �`;mBM; i?�i i`�Mb rQK2M �`2 MQi rQK2M Q` i`�Mb K2M �`2 MQi K2M
�TT2�`b iQ #2 #�b2/ QM bQK2 bi`�M;2 2[m�iBQM #2ir22M b+�`+Bivf�#mM/�M+2 UBM
i2`Kb Q7 QTTQ`imMBiB2b- `B;?ib- 2i+XV �M/ B/2MiBivX h?Bb �`Bi?K2iB+ Bb #Qi? /�M@
;2`Qmb �M/ mMM2+2bb�`v- �M/ Bb BKTQ`i2/ r?QH2b�H2 7`QK Qm` mM/2`bi�M/BM; Q7
K�`F2i Ui?�i Bb- 2t+?�M;2V `2H�iBQMb?BTbX h?2 B/2� Q7 2t+?�M;2 mM/2`TBMb K�Mv
U#mi MQi �HHV Q7 i?2 r�vb r2 �ii2KTi iQ DmbiB7v bQ+B�H 2t+HmbBQM- K�`;BM�HBx�iBQM-
�M/ ?�i`2/X h?Bb BbMǶi bm`T`BbBM; #2+�mb2 +�TBi�HBbK T`Q}ib 7`QK T`2+Bb2Hv i?Qb2
i?BM;b �b Bi Tm`bm2b 2p2`@2tT�M/BM; �++mKmH�iBQMX A7 r2 +�M i?BMF Q7 Qm` bQ+B�H
`2H�iBQMb?BTb �b �M 2+QMQKB+ 2[m�iBQM BM i2`Kb Q7 r?Q ;2ib iQ +QMbmK2 Ub+�`+2V
`2bQm`+2b BM 2t+?�M;2 7Q` r?�i- B7 r2 b22F iQ K�tBKBx2 2{+B2M+v �M/ miBHBx�@
iBQM Q7 `2bQm`+2b BM Qm` MQM@2+QMQKB+ `2H�iBQMb?BTb- i?2M r2 �`2 im`MBM; i?2K
BMiQ 2+QMQKB+ `2H�iBQMb?BTb- K�FBM; i?2K @ �HH Q7 � bm//2M @ T`BK2 i�`;2ib 7Q`
+�TBi�HBbi T`Q}i�#BHBivX UaB/2 MQi2, i?Bb Bb r?�i ?�b ?�TT2M2/ f Bb ?�TT2MBM;
rBi? i?2 M2QHB#2`�HBx�iBQM Q7 ?B;?2` 2/m+�iBQM, i?2 KQ`2 r2 2KTHQv2/ +�TBi�HBbi
�bb2bbK2Mi +`Bi2`B� �M/ K2i`B+b- i?2 KQ`2 r2 #2+�K2 2�bBHv �bbBKBH�#H2 iQ i?2
+�TBi�HBbi KQ/2 Q7 T`Q/m+iBQM- �M/ ;m2bb r?�iĘ i?�iǶb r?2`2 r2 �`2 MQrVX
AM ?Bb �M�HvbBb Q7 oQHmK2 R Q7 *�TBi�H- 6`2/`B+ C�K2bQM �`;m2b i?�i ǳJ�`tǶb
p2`bBQM Q7 i?2 H�#Qm` i?2Q`v Q7 p�Hm2 /`�K�iB+�HHv bQHp2b QM2 Q7 i?2 �;2@QH/ Kvb@
i2`B2b Q7 i?2 K�`F2i U?Qr +�M �MvQM2 K�F2 KQM2v Qmi Q7 � 7�B` 2t+?�M;2\VǴ
U_2T`2b2MiBM; *�TBi�H- RkVX P7 +Qm`b2- J�`tǶb �Mbr2` Bb i?�i i?2 2t?�M;2b i?�i
b22K 7�B` mM/2` +�TBi�HBbK UH�#Qm` +QMi`�+ib- 2bT2+B�HHvV ?B/2 � bi`m+im`�HHv M2+@
2bb�`v TQr2` BK#�H�M+2 �M/ K2+?�MBbK Q7 2tTHQBi�iBQMX Ai rQmH/ MQi #2 r`QM;
iQ b�v i?�i mM/2` +�TBi�HBbK i?2`2 �`2 MQ 7�B` 2t+?�M;2b- Dmbi �b i?2`2Ƕb MQ
bm+? i?BM; �b 2i?B+�H +QMbmKTiBQMX "mi r?�i Bb bB;MB}+�Mi ?2`2 Bb i?2 B/2� Q7
ǳ7�B`M2bbǴ Bib2H7X �b :`�2#2` b�vb rBi? `2bT2+i iQ /2#i- Bi Bb BKKQ`�H iQ MQi
`2T�v � /2#iX J�m`BxBQ G�xx�`�iQ- /`�rBM; QM LB2ixb+?2Ƕb :2M2�HQ;v Q7 JQ`�Hb
b?Qrb i?�i M2QHB#2`�H }M�M+B�HBx�iBQM ?�b BM 7�+i MQi QMHv T`Q/m+2/ T2QTH2 r?Q
�`2 mMBp2`b�HHv BM/2#i2/ U�M 2+QMQKB+ bBim�iBQMV- #mi r?Q �`2 /2}M2/ #v i?2B`
�#BHBiv iQ F22T i?2B` T`QKBb2b U� KQ`�H bBim�iBQMVX 1+QMQKB+b �M/ KQ`�HBiv �`2
i?mb #QmM/ mT rBi? 2�+? Qi?2`, KQ`�HBiv #2+QK2b QM2 Q7 i?2 iQQHb Q7 2+QMQKB+
`2T`Q/m+iBQM- +�TBi�HBbi `2T`Q/m+iBQMX
A /QMǶi r�Mi iQ bT2M/ KQ`2 iBK2 QM G�xx�`�iQǶb h?2 J�FBM; Q7 AM/2#i2/ J�M-
#mi BiǶb � `2�HHv 7�b+BM�iBM; #QQF- �M/ A `2+QKK2M/ BiX AMbi2�/- A r�Mi iQ im`M
iQ � bQm`+2 i?�i KQbi T2QTH2 rBHH HBF2Hv }M/ Q// 7Q` K2 iQ mb2, h?2 :QbT2H
Q7 J�ii?2rX h?2`2 �`2 � HQi Q7 TQHBiB+�H H2bbQMb iQ #2 /`�rM 7`QK C2bmb UAǶK
2bT2+B�HHv T�`iB�H iQ ǳi?2 a�##�i? r�b K�/2 7Q` K�M- MQi K�M 7Q` i?2 a�##�i?Ǵ-
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r?B+? iQ Kv KBM/ bi�F2b Qmi � TQbBiBQM �;�BMbi `mH2@#�b2/ 2i?B+bV- #mi irQ
KQK2Mib BM T�`iB+mH�` �`2 bB;MB}+�Mi 7Q` i?Bb /Bb+mbbBQMX 6B`bi- J�ii?2r R9,R8@
kR,

�M/ r?2M Bi r�b 2p2MBM;- ?Bb /Bb+BTH2b +�K2 iQ ?BK- b�vBM;- h?Bb Bb
� /2b2`i TH�+2- �M/ i?2 iBK2 Bb MQr T�bic b2M/ i?2 KmHiBim/2 �r�v-
i?�i i?2v K�v ;Q BMiQ i?2 pBHH�;2b- �M/ #mv i?2Kb2Hp2b pB+im�HbX "mi
C2bmb b�B/ mMiQ i?2K- h?2v M22/ MQi /2T�`ic ;Bp2 v2 i?2K iQ 2�iX
�M/ i?2v b�v mMiQ ?BK- q2 ?�p2 #mi }p2 HQ�p2b- �M/ irQ }b?2bX >2
b�B/- "`BM; i?2K ?Bi?2` iQ K2X �M/ ?2 +QKK�M/2/ i?2 KmHiBim/2
iQ bBi /QrM QM i?2 ;`�bb- �M/ iQQF i?2 }p2 HQ�p2b- �M/ i?2 irQ
}b?2b- �M/ HQQFBM; mT iQ ?2�p2M- ?2 #H2bb2/- �M/ #`�F2- �M/ ;�p2
i?2 HQ�p2b iQ ?Bb /Bb+BTH2b- �M/ i?2 /Bb+BTH2b iQ i?2 KmHiBim/2X �M/
i?2v �HH /B/ 2�i- �M/ r2`2 }HH2/, �M/ i?2v iQQF mT Q7 i?2 7`�;K2Mib
i?�i `2K�BM2/ ir2Hp2 #�bF2ib 7mHHX �M/ i?2v ?�/ ?�/ 2�i2M r2`2
�#Qmi }p2 i?Qmb�M/ K2M- #2bB/2b rQK2M �M/ +?BH/`2MX

LQiB+2 ?Qr i?2 /Bb+BTH2bǶ `2bTQMb2 iQ b+�`+Biv Uǳi?Bb Bb � /2b2`i TH�+2ǴV Bb iQ
#`2�F mT i?2 +QKKmMBiv �M/ iQ b2M/ i?2 KmHiBim/2 iQ 2M;�;2 BM 2t+?�M;2 Uǳ#mv
i?2Kb2Hp2b pB+im�HbǴV- r?BH2 C2bmb �`;m2b i?�i- 7Q` � +QKKmMBiv- i?2`2 +�M #2
MQ b+�`+Biv- #2+�mb2 Q7 i?2 K2�Mb #v r?B+? � +QKKmMBiv +2Mi`�HBx2b �M/ b?�`2b
U/Bbi`B#mi2bV Bib T`Q/m+2X *QKKmMBiv i?mb i�F2b 2i?B+�H �M/ QMiQHQ;B+�H T`BQ`Biv
Qp2` 2+QMQKB+ `2H�iBQMb?BTb HBF2 b+�`+Biv �M/ 2t+?�M;2X
L2ti- BM J�ii?2r R3,kk,

h?2M +�K2 S2i2` iQ ?BK- �M/ b�B/- GQ`/- ?Qr Q7i b?�HH Kv #`Qi?2`
bBM �;�BMbi K2- �M/ A 7Q`;Bp2 ?BK\ iBHH b2p2M iBK2b\ C2bmb b�Bi? mMiQ
?BK- A b�v MQi mMiQ i?22- lMiBH b2p2M iBK2b, #mi- lMiBH b2p2Miv iBK2b
b2p2MX

A `2�/ i?Bb �b C2bmb �`;mBM; �;�BMbi i?2 B/2� Q7 7�B`M2bb BM 2t+?�M;2X S2i2` r�Mib
iQ FMQr r?�i i?2 ;QBM; `�i2 Q7 2t+?�M;2 Bb #2ir22M bBM �M/ 7Q`;Bp2M2bb- ?2 Bb
HQQFBM; 7Q` � +�H+mHmb- � +`Bi2`B� 7Q` /27�mHiX C2bmbǶ TQbBiBQM Bb i?�i � `2H�iBQMb?BT
Q7 HQp2 �M/ 7Q`;Bp2M2bb +�M �M/ Kmbi 2tBbi #2vQM/ bm+? HQ;B+�H +�H+mHmb Q7 p�Hm2
�M/ 2t+?�M;2X
h?2b2 2t�KTH2b BHHmbi`�i2 i?�i MQi �HH 2+QMQKB+ �M/ 2i?B+�H Bbbm2b �`2 M2r iQ
+�TBi�HBbK- #mi i?2v �+?B2p2 T�`iB+mH�` `2bQM�M+2 mM/2` +�TBi�HBbKX 6Q` K2- i?2
FBM/ Q7 +QKKmMBbK i?�i J�`t �M/ 1M;2Hb �`;m2 7Q` +�M #2 i?Qm;?i Q7 BM i?Bb
r�v Ui�FBM; +�`2 iQ �pQB/ i?2 miQTB�MBbK Q7 i?2 2�`Hv@RNi? +2Mim`v bQ+B�HBbibV,
i?�i BM Q`/2` �+?B2p2 � bQ+B2iv MQi #�b2/ QM 2t+?�M;2- i?2 iv`�MMv Q7 2+QMQKB+
ǳ7�B`M2bbǴ- �M/ 2tTHQBi�iBQM- r2 ?�p2 iQ ;Bp2 mT i?Bb B/2� Q7 /2#i- `2T�vK2Mi-
p�Hm2- 2[m�HBiv- K2�bm`2- 2i+X- �M/ HBp2 iQ;2i?2` �b � +QKKmMBiv `�i?2` i?�M @ �b
i?2 #Qm`;2QBb 2+QMQKBbib rQmH/ ?�p2 mb #2HB2p2 i?�i r2 �`2 @ �M �;;`2;�iBQM Q7
BM/BpB/m�Hb #QmM/ iQ;2i?2` bQH2Hv #v 2+QMQKB+ #QM/b Ui?�i Bb- 2t+?�M;2 `2H�iBQM@
b?BTbVX C2bmb �`;m2b 7Q` i?Bb FBM/ Q7 T2`bT2+iBp2 iBK2 �M/ iBK2 �;�BMX hm`MBM;
i?2 Qi?2` +?22F Bb MQi UQ` MQi QMHvV �#Qmi K22FM2bb- #mi �#Qmi �#/B+�iBM; �
T�`iB+mH�` 7Q`K Q7 `2T�vK2MiX h?2 TQHBiB+�H i?Qm;?i Q7 C2bmb- r?BH2 r`�TT2/

j



BM � KvbiB+�H b?`Qm/ A ?�p2 /B{+mHiv �++2TiBM;- +�M biBHH #2 mM/2`biQQ/ �b T`Q@
pB/BM; T�`iB+mH�`Hv `�/B+�H BHHmbi`�iBQMb Q7 i?2 mMM�im`�HM2bb Q7 2+QMQKB+ HQ;B+-
2bT2+B�HHv r?2M Bi b22Tb BMiQ Qm` bQ+B�H `2H�iBQMb?BTbX
Ai Bb BKTQ`i�Mi- A i?BMF- iQ +QMiBMm2 iQ BK�;BM2 miQTB�M bQHmiBQMb iQ i?2b2 FBM/b Q7
[mBMi2bb2MiB�HHv T`�+iB+�H T`Q#H2KbX S`�+iB+�H bQHmiBQMb �`2 �Hr�vb +QM/BiBQM2/
#v 2+QMQKB+ HQ;B+- i?2 HQ;B+ Q7 b+�`+Biv- 2t+?�M;2- �M/ p�Hm2X �b � /Bz2`2Mi
hrBii2` i?`2�/ /Bb+mbb2/ i?Bb r22F2M/- i?2 7�BHm`2 Q7 Qm` TQHBiB+�H bQHmiBQMb Bb
Q7i2M � 7�BHm`2 Q7 BK�;BM�iBQMX AiǶb BKTQ`i�Mi iQ F22T i?2 mM`2�HBbiB+- miQTB�M
B/2�b BM TH�v bQ �b MQi iQ �#�M/QM i?2 }2H/ iQ i?2 /QKBM�iBQM Q7 2+QMQKB+ HQ;B+
�M/ i?2 /2?mK�MBxBM; +�H+mH�iBQM Q7 ?mK�M HBp2bX
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"QQFb BM _2pB2r kyR3

kyR3@Rk@ky

G�bi v2�`- A `2bQHp2/ @ �b � +?`QMB+ #QQF MQM@}MBb?2` @ iQ }MBb? `2�/BM; �b K�Mv
#QQFb �b A +QmH/X A /B/MǶi T�`iB+mH�`Hv bm++22/ �i i?�i- #mi A /B/ K�M�;2 iQ bHQ;
i?`Qm;? bQK2 #QQFb iQ i?2 2M/ i?�i A rQmH/ Q`/BM�`BHv ?�p2 ;Bp2M mT QMX h?Bb
v2�`- T�`iHv #2+�mb2 A `2H�t2/ Kv `2bQHmiBQM- �M/ T�`iHv #2+�mb2 A r�b /QBM; �
HQi Q7 ǳ`2�/BM; �`QmM/Ǵ U�`iB+H2b- #QQF +?�Ti2`b- b2+iBQMbV- �b T�`i Q7 Kv S?.
TH�MMBM;- MQi QMHv /B/ A MQi `2�/ �b K�Mv #QQFb iQ +QKTH2iBQM- #mi r?�i A
/B/ }MBb? r2`2 K�BMHv `2H�iBp2Hv HB;?i /Bbi`�+iBQMb 7`QK i?2 TQHBiB+�H i?2Q`v A
r�b +QM+2Mi`�iBM; QMX aBM+2 AǶp2 #22M QM `2b2�`+? H2�p2 bBM+2 �m;mbi- AǶp2 �HbQ
/QM2 � HQi Q7 r`BiBM;- r?B+? +QMi`B#mi2b #Qi? iQ MQi `2�/BM; [mBi2 �b Km+?- �M/
`2�/BM; � HQi KQ`2 HB;?i2` }+iBQM �b � r�v iQ mMrBM/ �i i?2 2M/ Q7 i?2 /�vX �HbQ-
�b QTTQb2/ iQ H�bi v2�`- A /B/MǶi `2bQHp2 iQ r`Bi2 � `2pB2r Q7 2�+? #QQF A }MBb?2/X
AǶp2 i?2`27Q`2 BM+Hm/2/ bQK2 #`B27 MQi2b QM 2�+? #QQF ?2`2X A `2�HBx2 ?Qr K�Mv
Q7 i?2b2 #QQFb �`2 r`Bii2M #v r?Bi2 K2M @ A Q#pBQmbHv ?�p2 KQ`2 iQ i?BMF �#Qmi
?2`2X
hQi�H #QQFb `2�/, k9 Ud MQM@}+iBQMc Rd }+iBQMV h?Bb Bb QMHv bHB;?iHv /QrM 7`QK
kd #QQFb `2�/ H�bi v2�`- #mi i?2 #`2�F/QrM Bb [mBi2 /Bz2`2MiX G�bi v2�`- i?2
K�DQ`Biv r2`2 MQM@}+iBQM URe MQM@}+iBQMc RR }+iBQMVX
1KBHv "`QMiď- qmi?2`BM; >2B;?ibX
A `2�HHv 2MDQv2/ i?BbX S2`?�Tb HBF2 KQbi T2QTH2- A BM?2`Bi2/ � HQi Q7 `2�/BM;
T`2Dm/B+2b 7`QK Kv T�`2Mib- �M/ QM2 Q7 i?2b2 r�b �M �MiBT�i?v iQr�`/b i?2
"`QMiďbX Ai /B/MǶi ?2HT i?�i r?�i A ?�/ TB+F2/ mT Qp2` i?2 v2�`b �#Qmi qmi?2`BM;
>2B;?ib r�b i?�i Bi r�b � oB+iQ`B�M `QK�M+2 MQp2H @ r?B+? Bb �#Qmi �b 7�` 7`QK
i?2 i`mi? �b vQm +�M ;2iX h?Bb Bb � rBH/ `B/2, `�r �M/ pBQH2Mi �M/ 2t+22/BM;Hv
KQ/2`MX h?2 T2QTH2 r?Q HBp2 BM �M/ �`QmM/ qmi?2`BM; >2B;?ib �`2 MQi ;2Mi22Hc
2p2M C�M2 �mbi2MǶb KQbi /2bTB+�#H2 +?�`�+i2`b UBX2X 2p2`vQM2 BM J�Mb}2H/ S�`FV
?B/2 Bi i?`Qm;? ;2MiBHBivc BM qmi?2`BM; >2B;?ib i?2`2Ƕb MQ ?B/BM; ?Qr i2``B#H2
KQbi Q7 i?2 T2QTH2 BM Bi �`2X �i i?2 b�K2 iBK2- i?2 MQp2H b22Kb iQ #2 T`2+Bb2Hv
�#Qmi ?Qr +QM/BiBQMb Q7 pBQH2M+2- +`m2Hiv- `�+BbK- �M/ BMiQH2`�M+2 `2T`Q/m+2
i?2Kb2Hp2b 7`QK ;2M2`�iBQM iQ ;2M2`�iBQMX
1XJX 6Q`bi2`- � _QQK rBi? � oB2rX
h?Bb QM2 r�b � #Bi bHB;?iX Ai r�b 2Mi2`i�BMBM; 2MQm;?- #mi Bi /B/MǶi `2�HHv b22K

R



iQ �// mT iQ Km+?X
*?2bi2` "`QrM- GQmBb _B2HX
h?Bb ;`�T?B+ MQp2H #BQ;`�T?v Q7 _B2H r�b `2�HHv #B; r?2M Bi }`bi +�K2 Qmi BM
kyyj- #mi A T�bb2/ Qp2` Bi �i i?2 iBK2X Ai r�b PE- #mi M2Bi?2` i?2 �`irQ`F MQ`
i?2 r`BiBM; T�`iB+mH�`Hv /B/ Bi 7Q` K2X �;�BM- Bi /B/MǶi T�`iB+mH�`Hv Qz2` �Mvi?BM;
Q7 bB;MB}+�M+2 iQ i?2 #�`2 7�+ib Q7 _B2HǶb `2bBbi�M+2- i`B�H- �M/ 2t2+imiBQMX
C2z o�M/2`K22`- �MMB?BH�iBQMX
A `2�/ i?Bb �7i2` b22BM; i?2 KQpB2- �M/ #2+�mb2 T2QTH2 r?Qb2 i�bi2 BM #QQFb A
`2bT2+i `2�HHv HBF2 i?2 r?QH2 i`BHQ;vX �;�BM- Bi r�b }M2- #mi /B/MǶi /Q Km+? 7Q`
K2X A ?�p2 v2i iQ `2�/ i?2 b2+QM/ pQHmK2X
C�K2b "�H/rBM- :BQp�MMBǶb _QQK
h?Bb QM2 r�b BMi2`2biBM; 7Q` � MmK#2` Q7 `2�bQMbX A HQp2 `2�/BM; "�H/rBMǶb 2bb�vb
@ i?2`2Ƕb bQK2i?BM; �#Qmi "�H/rBMǶb H�M;m�;2 �M/ im`M Q7 T?`�b2 i?�i K�F2b ?Bb
r`BiBM; `2�HHv +QKT2HHBM; 2p2M #27Q`2 vQm im`M iQ i?2 B/2�b ?2 Bb 2tT`2bbBM;X
�//BiBQM�HHv- Bi r�b BMi2`2biBM; iQ `2�/ r?�i Bb 2bb2MiB�HHv � S�`BbB�M 2t@T�i
MQp2H Q7 i?2 ;2M2`�iBQM �7i2`- b�v- >2M`v JBHH2`X h?2 #HQQK Bb Qz i?2 b2tm�H `Qb2
#v i?Bb iBK2- �M/ i?2 r?QH2 biQ`v ?�b � b?�/Qr +�bi Qp2` Bi i?�i ?�b HBiiH2 iQ /Q
rBi? i?2 2t2+miBQM i?�i HB2b �i Bib ?2�`iX
>2M`v JBHH2`- ZmB2i .�vb BM *HB+?v U`2@`2�/VX
JBHH2`@GBi2- B7 vQm HBF2X � b?Q`i MQp2HH� +Qp2`BM; � HQi Q7 i?2 b�K2 ;`QmM/ �b
h`QTB+ Q7 *�M+2`- #mi rBi? � +2`i�BM /�`FM2bb Q` MQbi�H;B� i?�i A }M/ � #Bi KQ`2
BMi2`2biBM;X
qBHH 1BbM2`- � *QMi`�+i rBi? :Q/X
LQr i?Bb iQ K2 b?Qrb r?�i ;`�T?B+ biQ`vi2HHBM; +�M /QX 1p2`v T�;2 Q7 �`irQ`F Bb
biB``BM; BM � r�v i?�i A 7QmM/ *?2bi2` "`QrMǶb r�b MQiX AiǶb �b B7 i?2 /`�rBM; Bb
BM +QKTH2i2 ?�`KQMv rBi? i?2 i2ti- bmTTQ`iBM;- `2BM7Q`+BM;- �M/ �//BM; Mm�M+2
�M/ +QMi2ti iQ BiX AM i?2 7`�K2 AǶp2 BM+Hm/2/ #2HQr- i?2 `�BM �M/ i?2 QH/ K�M
b22K iQ ~Qr iQ;2i?2` mMiBH vQm /QMǶi FMQr r?2`2 QM2 2M/b �M/ i?2 Qi?2` #2;BMb-
;BpBM; i?2 r?QH2 i?BM; � b2Mb2 Q7 2i2`M�H 2M/H2bb /`2�`BM2bbX h?2 bBKTH2 i2ti
UǳĘ �7i2` �HH- i?Bb r�b i?2 /�v 6`BKK2 >2`b? #m`B2/ _�+?2H2- ?Bb /�m;?i2`ǴV H2ib
i?2 BK�;2 /Q KQbi Q7 i?2 ?2�pv HB7iBM;- �HHQrBM; i?2 i2ti Bib2H7 iQ K�F2 � pB`im2
Q7 Bib bBKTHB+BivX h?2 r?QH2 pQHmK2 r�b 7�Mi�biB+ iQ `2�/X
S?BHBT EX .B+FX h?2 .BpBM2 AMp�bBQMX
S�`i Q7 .B+FǶb o�HBb i`BHQ;v UrBi? o�HBb �M/ h?2 h`�MbKB;`�iBQM Q7 hBKQi?v
�`+?2`- r?B+? A biBHH ?�p2 iQ `2�/V �M/ +QMM2+i2/ iQ i?2 TQbi?mKQmbHv Tm#HBb?2/
_�/BQ 6`22 �H#2Kmi?- h?2 .BpBM2 AMp�bBQM Bb .B+FǶb �ii2KTi iQ +QK2 iQ i2`Kb
BM }+iBQM rBi? i?2 Tbv+?Q@`2HB;BQmb 2tT2`B2M+2b i?�i #2;�M BM RNd9- �M/ r?B+?
?2 TQm`2/ BMiQ ?Bb 1t2;2bBbX q?�i .B+F �+im�HHv i?BMFb ?�TT2M2/ iQ ?BK Bb
MQi T�`iB+mH�`Hv +H2�`- #mi BiǶb +QMM2+i2/ iQ � HQi Q7 i?2 i?2K2b Q7 ?Bb 2�`HB2`
}+iBQM Ui?2 mMbi�#H2 M�im`2 Q7 `2�HBiv �M/ Qm` T2`+2TiBQMb Q7 Bic � K�MB+?2�M

k



pB2r Q7 ;QQ/ �M/ 2pBH- rBi? Qm` `2�HBiv i?2 +`2�iBQM Q7 � /2pBH Q` /2KBm`;2c i?2
b2Mb2 Q7 bi`m;;H2 �;�BMbi 2pBH mMb22M 7Q`+2b +QMi`QHHBM; i?2 rQ`H/ĘVX LQi mT iQ
i?2 bi�M/�`/b Q7 J�M BM i?2 >B;? *�biH2 Q` � a+�MM2` .�`FHv- #mi 7mM iQ `2�/
MQM2i?2H2bbX
_Q#2`i *Q`KB2`- h?2 *?Q+QH�i2 q�` U`2@`2�/VX
A iQQF bQK2 iBK2 i?Bb v2�` iQ `2pBbBi r`Bi2`b A `2�HHv HBF2/ �b � FB/X *Q`KB2` r�b
�Hr�vb � r`Bi2` r?Q �V /2b+`B#2/ � rQ`H/ Q7 pBQH2M+2- +`m2Hiv- �M/ BMiQH2`�M+2
i?�i b22K2/ Km+? KQ`2 `2�H i?�M � HQi Q7 Qi?2` u� rQ`F �i i?2 iBK2 �M/ #V
/B/MǶi +QM/2b+2M/ Q` bm;�`+Q�i �Mvi?BM; 7Q` FB/b Ub22- 7Q` 2t�KTH2- i?2 ?Q``B}+
6�/2VX A i?BMF BM bQK2 r�vb i?Bb Bb i?2 �TT2�H Q7 ai2T?2M EBM; iQ � HQi Q7
i22M�;2`b U�i H2�bi- i?Bb r�b i`m2 r?2M A r�b BM ?B;? b+?QQHV- #mi *Q`KB2`Ƕb
#QQFb �`2 �Hr�vb }`KHv ;`QmM/2/ BM i?2 `2�H rQ`H/X
l`bmH� EX G2:mBM- h?2 .BbTQbb2bb2/X
G2 :mBM /B2/ BM C�Mm�`v- �M/ bQ K�Mv T2QTH2 A FM2r r2`2 i�HFBM; �#Qmi ?Qr
Km+? ?2` r`BiBM; K2�Mi iQ i?2K- i?�i A rQM/2`2/ r?v A ?�/ +QKTH2i2Hv B;MQ`2/
?2`- 2p2M BM Kv ?2�pB2bi b+B2M+2@}+iBQM T?�b2X A r�b ;Bp2M � +QTv Q7 �Hr�vb
*QKBM; >QK2 7Q` *?`BbiK�b r?2M A r�b Rk Q` Rj- #mi A +QmH/MǶi ;2i BMiQ Bi @ i?2
2i?MQ;`�T?B+ 2H2K2Mi r�b iQQ /`v 7Q` K2X � 72r v2�`b H�i2` A `2�/ h?2 G27i >�M/
Q7 .�`FM2bb- #mi /B/MǶi 722H +QKT2HH2/ iQ `2�/ �Mvi?BM; 2Hb2X h?2 .BbTQbb2bb2/
Bb `2�HHv ;`2�i TQHBiB+�HHv @ BiǶb 2�bv iQ b22 ?Qr BiǶb #2+QK2 �M �M�`+?Bbi 7�pQm`Bi2 @
�M/ A 2MDQv2/ `2�/BM; Bi- #mi Bi biBHH b22K2/ iQ #2 KBbbBM; bQK2i?BM;Ę\ �Mvr�v-
A rBHH `2�/ KQ`2 iQ };m`2 i?�i Qmi UA b?QmH/ T`Q#�#Hv `2`2�/ G27i >�M/ }`biVX
A�M 6H2KBM;- *�bBMQ _Qv�H2 U`2@`2�/VX
h?Bb r�b Dmbi 2Mi2`i�BMK2Mi- bQK2i?BM; iQ `2�/ iQ +H2�` Ai�HB�M J�`tBbi i?2Q`v
Qmi Q7 Kv ?2�/X A ?�p2 � bQ7i bTQi 7Q` i?2 C�K2b "QM/ #QQFb #2+�mb2 A ;`2r mT
rBi? i?2K- #mi A rQmH/MǶi `2+QKK2M/ i?2K iQ �MvQM2 UBi rBHH #2 BMi2`2biBM; b22
r?2i?2` "QM/ ?QH/b �Mv FBM/ Q7 7�b+BM�iBQM 7Q` Kv M2T?2rb �b i?2v ;2i QH/2`VX
JB+?2H h`2K#H�v- h?û`ĕ 2i SB2``2ii2 ¨ HǶû+QH2 /2b a�BMib@�M;2bX
aHQrHv rQ`FBM; Kv r�v i?`Qm;? JB+?2H h`2K#H2vǶb *?`QMB[m2b /m SH�i2�m JQMi@
_Qv�H- i?Bb Bb #QQF irQ Q7 bBtX A `2�/ i?2 }`bi pQHmK2 H�bi v2�` UG� ;`Qbb2 72KK2
/Ƕ¨ +Qiû 2bi 2M+2BMi2V �M/ �#bQHmi2Hv HQp2/ Bi @ i?2`2Ƕb � ?mK�MBiv iQ h`2K#H�v
K�``B2/ iQ �K�xBM; r`BiBM; U#Qi? i2+?MB+�HHv �M/ bivHBbiB+�HHvV i?�i K�M�;2b iQ
im`M r?�i b22K QM i?2 7�+2 Q7 Bi iQ #2 7�B`Hv T`Qb�B+ �++QmMib Q7 rQ`FBM;@+H�bb
JQMi`2�H HB72 BMiQ 7mHH �M/ `B+? TQ`i`�Bib Q7 i?2 /2p2HQTK2Mi Q7 `2�H T2QTH2X h?Bb
b2+QM/ BMbi�HHK2Mi Q7 i?2 +?`QMB+H2b Bb Dmbi �b ;QQ/X A }M/ Bi bHQr iQ `2�/ MQp2Hb
BM 6`2M+? BM 1/KQMiQM- r?2M AǶK MQi bm``QmM/2/ #v H� 7`�M+QT?QMB2 UA /QMǶi
?�p2 i?Bb T`Q#H2K BM JQMi`2�HV- #mi ?QT27mHHv AǶHH K�F2 Bi i?`Qm;? �MQi?2` Q7
h`2K#H�vǶb #QQFb BM kyRNX
�M/`2�b J�HK- h?2 S`Q;`2bb Q7 i?Bb aiQ`K, L�im`2 �M/ aQ+B2iv BM � q�`KBM;
qQ`H/X

j



� +`BiB[m2 Q7 /Bz2`2Mi bi`�M/b Q7 +QMi2KTQ`�`v bQ+B�H i?2Q`v rBi? `2bT2+i iQ
+HBK�i2 +?�M;2 �M/ � +QKT2HHBM; /272Mb2 Q7 ?BbiQ`B+�H K�i2`B�HBbK UJ�`tBbKV �b
i?2 bQ+B�H i?2Q`v r2 M22/ `B;?i MQrX >B;?Hv `2+QKK2M/2/X
Em`i oQMM2;mi- aH�m;?i2`?Qmb2 6Bp2X
A ?�p2 #22M i`vBM; iQ `2�/ oQMM2;mi 7Q` v2�`bX � HQi Q7 T2QTH2 r?Qb2 QTBMBQM A
`2bT2+i `2�HHv ;2i � HQi Qmi Q7 ?BK- #mi 2p2`v iBK2 A i`B2/ iQ `2�/ ?BK Bi �HH Dmbi
72Hi iQQ HB;?i- iQQ 7`Qi?vX AǶK �7`�B/ aH�m;?i2`?Qmb2 6Bp2- MQr i?�i AǶp2 `2�/ i?2
r?QH2 i?BM;- Bb Dmbi KQ`2 Q7 i?2 b�K2X >Qr /Q vQm K�F2 i?2 }`2#QK#BM; Q7
.`2b/2M @ �M 2p2Mi r?B+? +H2�`Hv /22THv K�`F2/ oQMM2;miǶb KBM/ �M/ 2KQiBQMb
@ b22KĘ i`BpB�H\ J�v#2 BiǶb Dmbi K2 @ A /QMǶi `2�HHv ;2i oQMM2;miǶb b+?iB+FX aQ
Bi ;Q2bX
J�m`BxBQ G�xx�`�iQ- h?2 J�FBM; Q7 AM/2#i2/ J�MX
A `2�/ i?Bb �b T�`i Q7 Kv S?. `2b2�`+?X o2`v BMi2`2biBM;- B7 � HBiiH2 bHB;?i @ B7 vQm
r�Mi iQ mM/2`bi�M/ i?2 }M�M+B�H +`BbBb �M/ i?2 +m``2Mi +mHim`2 Q7 /2#i 7`QK �
J�`tBbi T2`bT2+iBp2- i?Bb Bb � rQ`i?r?BH2 +QMi`B#miBQMX
�H�M :�`M2`- 1HB/Q` U`2@`2�/VX
�MQi?2` `2@`2�/ 7`QK Kv +?BH/?QQ/X A `2K2K#2`2/ 1HB/Q` #2BM; #2ii2` i?�M Bi
r�bX AiǶb � /�`F2`- KQ`2 rQ`FBM;@+H�bb p2`bBQM Q7 i?2 L�`MB� B/2�- #mi Bi /Q2bMǶi
`2�HHv b22K iQ TmHH Bi QzX :�`M2`Ƕb h?2 PrH a2`pB+2 Bb QM2 Q7 i?2 #2bi u� 7�Mi�bv
#QQFb AǶp2 2p2` `2�/- #mi i?Bb QM2 /Q2bMǶi HBp2 mT iQ i?2 K2KQ`v A ?�/ Q7 Bi-
mM7Q`imM�i2HvX
JQMB+� >m;?2b- h?2 E22T2` Q7 i?2 AbBb GB;?i U`2@`2�/VX
A Kmbi ?�p2 `2�/ �HH Q7 >m;?2bǶ b+B2M+2@}+iBQM r?2M A r�b � FB/ U�i H2�bi- �HH i?�i
b?2 ?�/ r`Bii2M mT iQ i?�i TQBMi @ b?2 F2Ti Tm#HBb?BM; mMiBH kyykVX A 2p2M 2MDQv2/
?2` MQM@a6 rQ`F UJv L�K2 Bb S�mH� SQTQrB+? �M/ "H�BM2Ƕb q�v 2bT2+B�HHvVX
h?Bb QM2 `2�HHv HBp2/ mT iQ r?�i A `2K2K#2`2/ �#Qmi Bi Ur?B+? im`M2/ Qmi iQ
#2 KQ`2 �#Qmi b2iiBM; �M/ +?�`�+i2` i?�M THQiVX AiǶb � #Bi /�i2/ MQr- #mi biBHH
rQ`i? `2�/BM;c A ?�p2 i?2 Qi?2` irQ #QQFb Uh?2 :m�`/B�M Q7 AbBb �M/ h?2 AbBb
S2/H�`V BM �M QKMB#mb pQHmK2 7`QK 1/KQMiQM Sm#HB+ GB#`�`v- bQ AǶHH i`v iQ `2�/
i?Qb2 �;�BM bQQMX
S?BHBT EX .B+F- h?2 h?`22 aiB;K�i� Q7 S�HK2` 1H/`Bi+?X
�TT�`2MiHv .B+F i?Qm;?i i?�i rBi? i?Bb �M/ J�`iB�M hBK2 aHBT ?2 }M�HHv K�M@
�;2/ iQ };m`2 Qmi �M/ TmHH Qz r?�i ?2 r�Mi2/ iQ /Q BM b+B2M+2 }+iBQMX LQi
�b ;QQ/ �b J�M BM i?2 >B;? *�biH2 �M/ p2`v bBKBH�` iQ l#BF @ /2}MBi2Hv rQ`i?
`2�/BM; 7Q` �M BMi`Q/m+iBQM iQ .B+FǶb bivH2 �M/ +QM+2`MbX
*XaX G2rBb- J2`2 *?`BbiB�MBivX
LQi ?�pBM; ;`QrM mT `2HB;BQmb �i �HH- AǶK BMi2`2bi2/ BM `2HB;BQMbX h?Bb #QQF
Bb U�TT�`2MiHvV QM2 Q7 i?2 +H�bbB+b Q7 *?`BbiB�M �TQHQ;2iB+bX A ?�i2/ BiX Ai r�b
/Bbi�bi27mH- BMi2HH2+im�HHv /Bb?QM2bi- +QM/2b+2M/BM;- �M/ i?2 �`;mK2Mib /B/MǶi
?QH/ r�i2` @ �i H2�bi- MQi 7`QK i?Bb bB/2 Q7 i?2 kyi? +2Mim`vX A }M/ Bi ?�`/
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iQ #2HB2p2 i?�i G2rBb +QmH/ MQi b22 i?2 +?�M;2b i�FBM; TH�+2 BM 1M;HBb? bQ+B2iv
/m`BM; �M/ �7i2` i?2 r�`c BMbi2�/- ?2 ?2H/ iQ � r?Bi2- T�i`B�`+?�H- �`BbiQ+`�iB+
BK�;2 Q7 1M;HBb? *?`BbiB�MBiv i?�i r�b M2p2` T�`iB+mH�`Hv �++m`�i2 �M/ MQr�/�vb
b22Kb /�M;2`QmbHv �`+?�B+X A7 +QMi2KTQ`�`v *?`BbiB�Mb �`2 i�FBM; i?Bb �b �M
2t�KTH2 Q7 �TQHQ;2iB+b UBi +QMiBMm2b iQ `2;mH�`Hv K�F2 *?`BbiB�M ǳ#2bi #QQFǴ
HBbibV- i?2M MQ rQM/2` BiǶb BM bm+? i`Qm#H2X
S?BHBT EX .B+F- .Q �M/`QB/b .`2�K Q7 1H2+i`B+ a?22T U`2@`2�/VX
h?Bb QM2 bi�`ib Qmi BM +H�bbB+ UQ` ivTB+�HV .B+F bivH2- #mi i?2M #2+QK2b bQK2i?BM;
2Hb2- bQK2i?BM; /�`F2` rBi? KQ`2 iQ b�v �#Qmi ?mK�M #2BM;bǶ BMi2`BQ` 2KQiBQM�H
HBp2b �b QTTQb2/ iQ i?2 i?2 `2H�iBQMb?BT #2ir22M T2`+2TiBQM �M/ `2�HBivX �TT�`@
2MiHv .B+F r`Qi2 Bi BM `2bTQMb2 iQ }`bi T2`bQM �++QmMib r`Bii2M #v L�xB ;m�`/b
BM +QM+2Mi`�iBQM +�KTb r?B+? ?2 `2�/ r?BH2 `2b2�`+?BM; J�M BM i?2 >B;? *�biH2X
PM2 Q7 i?2 +QMbi�Mib BM .B+FǶb r`BiBM; Bb ?Bb p2`v ?mK�MBbi 2KT�i?vc BM `2�/@
BM; i?2 ;m�`/bǶ �++QmMib- .B+F +QmH/ MQi mM/2`bi�M/ ?Qr ?mK�M #2BM;b +QmH/
722Hfi?BMFf#2?�p2 bQ BM?mK�MHv @ ?2 72Hi i?�i T2`?�Tb i?2v r2`2MǶi ?mK�M �i
�HH- �M/ bQ i?2 B/2� Q7 2tTHQ`BM; i?2 2KQiBQM�H /BbiBM+iBQMb #2ir22M ?mK�M �M/
�M/`QB/ r�b #Q`MX
S�i`B+F J�H+QHKbQM- _B+?�`/ Jv2`b- :2`�H/ "�B2`- �M/ h?QK�b JXCX "�i2@
K�M- h?2 *�M�/B�M _2;BK2, �M AMi`Q/m+iBQM iQ S�`HB�K2Mi�`v :Qp2`MK2Mi BM
*�M�/�- aBti? 1/BiBQMX
h?Bb Bb KQ`2 Q7 � i2ti#QQF i?�M �Mvi?BM; 2Hb2- #mi A `2�/ Bi +Qp2` iQ +Qp2` [mBi2
[mB+FHvX AiǶb `2�HHv ;QQ/ QM +Qp2`BM; i?2 /2i�BHb Q7 *�M�/B�M ;Qp2`MK2Mi Ur?�iǶb
i?2 /Bz2`2M+2 #2ir22M ǳ`2bTQMbB#H2 ;Qp2`MK2MiǴ BM *�M�/� �M/ ǳb2T�`�iBQM Q7
TQr2`bǴ BM i?2 la\VX Ai b22Kb T`2iiv 2t?�mbiBp2- �M/ mT iQ /�i2 UBi +Qp2`b i?2
kyR8 2H2+iBQM- �M/ ;Q2b BMiQ � /2+2Mi �KQmMi Q7 /2i�BH `2;�`/BM; i?2 /2#�i2
Qp2` T`QTQ`iBQM�H `2T`2b2Mi�iBQM- 7Q` 2t�KTH2VX AiǶb BMi2`2biBM; iQ `2�/ i?Bb �b
� J�`tBbi- i?Qm;?- #2+�mb2 i?2 HB#2`�H T`2bmKTiBQMb �M/ #B�b2b biB+F Qmi HBF2
� bQ`2 i?mK#X aiBHH- #2ii2` iQ #2 i`�MbT�`2Mi �#Qmi i?�i FBM/ Q7 i?BM; i?�M iQ
�TT2�H iQ bQK2 FBM/ Q7 M2mi`�HBivX
_�vKQM/ :2mbb- S?BHQbQT?v �M/ _2�H SQHBiB+bX
A ?�/ ?2�`/ Q7 :2mbb #27Q`2- #mi A /2+B/2/ iQ `2�/ i?Bb #�b2/ QM � b2`B2b Q7
H2+im`2b QM LB2ixb+?2 i?�i ?2 ;�p2 BM kyRj- r?B+? A 7QmM/ `2�HHv BM7Q`K�iBp2
Ui?2vǶ`2 mT QM uQmhm#2VX h?Bb #QQF H�vb Qmi i?2 T`BM+BTH2b 7Q` ǳ`2�HBbKǴ BM TQ@
HBiB+�H T?BHQbQT?v- +QmMi2`BM; `2�HBbK iQ p�`BQmb FBM/b Q7 mM`2�HBbiB+ i?2Q`BxBM; @
:2mbb mb2b LQxB+FǶb �M�`+?BbK �M/ _�rHbǶ i?2Q`v Q7 DmbiB+2 �b 2t�KTH2b Q7 i?Bb @
�M/ K�F2b i?2 +�b2 7Q` MQi `2HvBM; QM �#bi`�+iBQMb Uǳ`B;?ibǴ- ǳDmbiB+2Ǵ- ǳ/2KQ+@
`�+vǴV r?2M i�HFBM; �#Qmi TQHBiB+b- #mi �+im�HHv HQQFBM; �i r?�i T2QTH2 /Q BM
T�`iB+mH�` +QMDmM+iBQMbX AǶHH M22/ iQ `2@`2�/ i?Bb iQ K�F2 b2Mb2 Q7 Bi T`QT2`Hv-
#mi Bi ?2HT2/ +H�`B7v � #mM+? Q7 i?BM;b i?�i ?�/ #22M ~Q�iBM; i?`Qm;? Kv KBM/X
S2i2` J�+EBMMQM- lMBp2`bBiv *QKKQMb .BpB/2/X
"�bB+�HHv H�vb Qmi i?2 ?2;2KQMB+ HB#2`�H +QM+2TiBQM Q7 �+�/2KB+ 7`22/QK- mbBM;
� b2i Q7 +�b2 bim/B2b 7`QK i?2 H�bi 72r v2�`bX LQi?BM; T�`iB+mH�`v M2r ?2`2 @ A

8



?�p2 � *C�G `2pB2r 7Q`i?+QKBM;X
_�vKQM/ :2mbb- Sm#HB+ :QQ/b- S`Bp�i2 :QQ/b
:2mbb +QMiBMm2b ?Bb +`BiB[m2 Q7 HB#2`�HBbK #v T2`7Q`KBM; � ǳ;2M2�HQ;vǴ Q7 i?2
+QM+2Ti Q7 Tm#HB+ �M/ T`Bp�i2X GQQFBM; }`bi �i i?`22 ?BbiQ`B+�H +�b2 bim/B2b U.BQ@
;2M2b Q7 aBMQT2- *�2b�`- �M/ aiX �m;mbiBM2V �M/ i?2 /Bz2`2Mi r�vb i?2v +QM@
+2Bp2/ Q7 �M/ T`Q#H2K�iBx2/ i?2 /BbiBM+iBQM #2ir22M i?2 Tm#HB+ �M/ i?2 T`Bp�i2-
:2mbb KQp2b QM iQ +`BiB[mBM; HB#2`�H pB2rb Q7 � mMBi�`v /BpB/BM; HBM2 #2ir22M i?2
irQ UHQQFBM; bT2+B}+�HHv �i JBHH �M/ .2r2vVX AM i?2 2M/- :2mbbǶ `2�HBbi pB2r Bb
i?�i /2+B/BM; QM � i?2Q`BiB+�HHv bBM;mH�` U�M/ HBF2Hv �#bi`�+iV /BpB/BM; HBM2 �M/
i?2M K�FBM; TQHBiB+�H /2+BbBQMb ;2ib i?BM;b i?2 r`QM; r�v �`QmM/, r2 M22/ iQ
/2+B/2 r?�i +QM+`2i2 +QMi2ti T`Bp�i2fTm#HB+ Bb M2+2bb�`v 7Q`- �M/ i?2M #mBH/ QM
i?�i #�bBbX � p2`v b?Q`i #QQF- #mi [mBi2 BMi2`2biBM;X
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