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.2TmBb kyR8- H� *?BM2 2bi /2p2Mm2 H2 T`2KB2` T�vb 2M i2`K2b /m MQK#`2 /2 #`2p2ib bQmKBb +?�[m2 �M@
Mû2- /2p�MÏ�Mi H2b úi�ib@lMBbX G2 ;Qmp2`M2K2Mi +?BMQBb DQm2 mM `ƬH2 BKTQ`i�Mi /�Mb H2 `2M7Q`+2K2Mi /2
HǶ�ii`�+iBpBiû /2 HǶû+QMQKB2 +?BMQBb2 �mt BMMQp�iBQMb KQM/B�H2b 2i ¨ H� `û/m+iBQM /2 H� /ûT2M/�M+2 /m T�vb ¨
H� _�. BMi2`M�iBQM�H2X *2 KûKQB`2 � TQm` #mi /Ƕ2tTHQ`2` H2b /vM�KB[m2b /ǶBMMQp�iBQMb 2M *?BM2 ¨ i`�p2`b
H2 +�b /2 HǶBM/mbi`B2 T?�`K�+2miB[m2X SHmbB2m`b +?�KTb /2 H� HBiiû`�im`2 bQMi KQ#BHBbûb , HǶBMMQp�iBQM 2i H�
+`QBbb�M+2 û+QMQKB[m2- HǶBMi2`M�iBQM�HBb�iBQM /2 H� _�.- HǶBMMQp�iBQM Qmp2`i2 2i- }M�H2K2Mi- H2 +QM+2Ti /2
i`�Mb72`i /2b +QMM�Bbb�M+2bX .ǶmM TQBMi /2 pm2 THmb Kûi?Q/QHQ;B[m2b- mM2 MQmp2HH2 i2+?MB[m2 Bbbm2 /2 H�
a+B2M+2 /2b /QMMû2b 2bi miBHBbû2, HǶ�M�Hvb2 /2 i2ti2 bm` HǶ2Mb2K#H2 /2b #`2p2ibX *2 [mB MQmb T2`K2i /2 +�`@
�+iû`Bb2` H2b /vM�KB[m2b /ǶBMMQp�iBQMb �m b2BM /2 HǶBM/mbi`B2 T?�`K�+2miB[m2 2M *?BM2X G� #�b2 /2 /QMMû2b
+QHH2+iû2 2bi +QMbiBimû2 /2 kj3-3dy #`2p2ib T?�`K�+2miB[m2b /m .2`r2Mi qQ`H/ S�i2Mi AM/2t 2Mi`2 RNNy 2i
kyRd 2i +QMbiBim2 mM2 bQm`+2 /2 /QMMû2b MQM@bi`m+im`û2bX *2ii2 #�b2 /2 /QMMû2b 2bi miBHBbû2 TQm` �M�Hvb2`
H2b i?ûK�iB[m2b /ǶBMMQp�iBQM /�Mb HǶBM/mbi`B2 T?�`K�+2miB[m2 +?BMQBb2 ¨ i`�p2`b H2 i2KTb- 2M miBHBb�Mi mM2
�M�Hvb2 G�i2Mi .B`B+?H2i �HHQ+�iBQM UG.�VX 6BM�H2K2Mi- MQmb T`QTQbQMb HǶmiBHBb�iBQM /ǶmM2 p�`B�#H2 T`û�H�#H2@
K2Mi BM�T2`Ïm2- H� bBKBHBim/2 2Mi`2 #`2p2ib- TQm` �M�Hvb2` H2b /vM�KB[m2b 2Mi`2 /Bzû`2Mib i?ûK�iB[m2b /2
#`2p2ib ¨ i`�p2`b H2 i2KTbX *2ii2 bBKBHBim/2 2bi Kûbm`û T�` HǶBM/2t /2 bBKBHBim/2 /2 C�++�`/X GǶ�M�Hvb2 /m Kû@
KQB`2 bǶ�+?ĕp2 bm` mM2 miBHBb�iBQM /m +QM+2Ti /ǶmiBHBb�iBQM /2 H� p�`B�#H2 bBKBHBim/2 2M ûim/2 /2 /vM�KB[m2b
/ǶBMMQp�iBQM ¨ i`�p2`b mM2 T2`bT2+iBp2 û+QMQKûi`B[m2X LQmb pQmHQMb KQMi`2` [m2 H� bBKBHBim/2 ¨ i`�p2`b
/2 i?ûK�iB[m2b /2 #`2p2ib T2`K2i /Ƕ2tTHB[m2` H2 +QKTQ`i2K2Mi /2 #`2p2i�;2 /�Mb H2b �MMû2b bm++2bbBp2b 2i
+QMbiBim2 �BMbB mM MQmp2H �bT2+i /m T`Q+2bbmb /ǶBMMQp�iBQMX 1M }M�H- +2 KûKQB`2 2bi Mû /2 H� KQiBp�iBQM
/2 KQMi`2` +QKK2Mi /2b MQmp2HH2b i2+?MB[m2b /2 b+B2M+2b /2 /QMMû2b T2mp2Mi āi`2 miBHBbû TQm` /û+`B`2 H2b
/vM�KB[m2b /ǶBMMQp�iBQM /ǶmM2 K�MBĕ`2 b�Mb T`û+û/2Mi2X .�Mb +2 #mi mM T`QiQ+QH2 � ûiû /ûp2HQTTû [m2
/Ƕ�mi`2b û[mBT2b /2 `2+?2`+?2 T2mp2Mi 2tTHQBi2` TQm` /2b ûim/2b 7mim`2bX

LQi`2 �M�Hvb2 � `ûpûHû [m2 HǶBMMQp�iBQM 2M *?BM2 7Q+�HBb2 bm` H2b i`�Bi2K2Mib /2 +�M+2`- H2b �KBMQb 2i H2m`
7QM+iBQMM2K2Mi- H2b K�H�/B2b UTX2tX H2 /B�#ĕi2V- H2b �MiB+Q`TbfBKKmMQHQ;B2- 2i }M�H2K2Mi TQHvMm+HûQiB/2b-
+QM7Q`i�Mi H2b `ûbmHi�ib /Ƕ�mi`2b +?2`+?2m`b 2i 2tT2`ib +QKK2 LB 2i �HX UkyRdV- w?�M; 2i w?Qm UkyRdV 2i
a?2M UkyRyVX G2 i?ûK�iB[m2 /2b �MiB+Q`TbfBKKmMQHQ;B2 2bi mM i?ĕK2 T`ûb2Mi /�Mb H2b #`2p2ib THmb �M+B2Mb-
/2b �MMû2b RNNy ¨ kyyy- i�M/Bb [m2 H2b i?ĕK2b �KBMQb- K�H�/B2b 2i TQHvMm+HûQiB/2b bQMi /2b i?ĕK2b [mB
};m`2Mi /�Mb H2b BMMQp�iBQMb THmiƬi `û+2Mi2b- /2b �MMû2b kyyR ¨ kyRdX GǶ�M�Hvb2 /2 H� bBKBHBim/2 2Mi`2
H2b +H�bbB}+�iBQMb /2b #`2p2ib KQMi`2 [m2 H2b BMMQp�iBQMb bQMi /2 KQBMb 2M KQBMb HBû2b �mt BMMQp�iBQMb
T`û+û/2Mi2bX 6BM�H2K2Mi- HǶ�M�Hvb2 û+QMQKûi`B[m2 BM/B[m2 HǶmiBHBiû /ǶmM BM/B+�i2m` /2 bBKBHBim/2 /�Mb HǶ�M�Hvb2
/2b /vM�KB[m2b /ǶBMMQp�iBQMbX SHmb T`û+BbûK2Mi- H� bBKBHBim/2 2Mi`2 /2b /Bzû`2Mib i?ûK�iB[m2b /2 #`2p2ib
b2K#H2 �pQB` mM BKT�+i ¨ +Qm`i2@i2`K2 bm` H2 #`2p2i�;2X 1M 7�Bi- H� bBKBHBim/2 /ǶBH v � mM2 �MMû2 Qm /ǶmM2 ¨
+BM[ �MMû2b 2tTHB[m�Bi mM #`2p2i�;2 THmb ûH2pûX *2H� ûi�Bi bTû+mHû /Ƕāi`2 Q`B;BM�B`2 /ǶBMMQp�iBQM BM+`ûK2Mi�H2X
S�` `�TTQ`i ¨ mM BKT�+i ¨ HQM;@i2`K2- H2b `ûbmHi�ib ûi�B2Mi T2m +QM+Hm�MibX

SQm` +QM+Hm`2- H� +QMi`B#miBQM /2 +2 KûKQB`2 2bi /Qm#H2 , /ǶmM2 T�`i Kûi?Q/QHQ;B[m2- ¨ i`�p2`b HǶmiBHBb�iBQM
/2 H� a+B2M+2b /2b /QMMû2b �TTHB[mû2b �mt b+B2M+2b bQ+B�H2b TQm` H2 /2p2HQTK2Mi /ǶmM T`QiQ+QH2- /Ƕ�mi`2 T�`i
i?ûK�iB[m2- /2 T�` H� +�`iQ;`�T?B2 /2b /vM�KB[m2b /ǶBMMQp�iBQM 2M *?BM2 �m `2;�`/ /2 HǶBM/mbi`B2 T?�`K�@
+2miB[m2 �BMbB [m2 H� KBb2 2M ûpB/2M+2 /ǶmM MQmp2H �bT2+i /�Mb HǶ2Mb2K#H2 /2b /vM�KB[m2b /ǶBMMQp�iBQM 2i
/m T`Q+2bbmb /ǶBMMQp�iBQMX



JQib +Hûb, .vM�KB[m2b /ǶBMMQp�iBQM- *?BM2- BM/mbi`B2 T?�`K�+2miB[m2- �M�Hvb2 /2 #`2p2ib- b+B2M+2 /2
/QMMû2b



�#bi`�+i

am`T�bbBM; i?2 la- *?BM� Bb ?QH/BM; i?2 TQbBiBQM �b i?2 +QmMi`v r?2`2 KQbi T�i2Mi �TTHB+�iBQMb �`2 }H2/
bBM+2 kyR8X h?2 *?BM2b2 ;Qp2`MK2Mi TH�vb � pBi�H `QH2 +QM+2`MBM; i?2 �ii`�+iBpBiv Q7 i?2 *?BM2b2 2+QMQKv
7Q` ;HQ#�H BMMQp�iBQM �M/ i?2 `2/m+iBQM Q7 i?2 +QmMi`vǶb /2T2M/2M+2 QM 7Q`2B;M _�.X q?BH2 *?BM� ?�b #22M
;�BMBM; �ii2MiBQM 7Q` Bib BMMQp�iBQM +�T�+BiB2b- `2b2�`+? Bb HBKBi2/X h?mb- i?Bb i?2bBb 2tTHQ`2b i?2 BMMQp�iBQM
/vM�KB+b BM *?BM�- i?`Qm;? i?2 +�b2 Q7 i?2 T?�`K�+2miB+�H BM/mbi`vX a2p2`�H bi`2�Kb BM i?2 HBi2`�im`2
�`2 +QMbmHi2/, BMMQp�iBQM �M/ 2+QMQKB+ ;`Qri?- _�. BMi2`M�iBQM�HBx�iBQM- QT2M BMMQp�iBQM �M/ FMQrH2/;2
i`�Mb72`bX qBi? `2;�`/ iQ i?2 K2i?Q/QHQ;B+�H �TT`Q�+?- � M2r i2+?MB[m2 +QKBM; 7`QK .�i� a+B2M+2 Bb #2BM;
2KTHQv2/, i2ti KBMBM; QM � T�i2Mi /�i�b2iX h?2 /�i�#�b2 +QMbBbib Q7 kj3-3dy T?�`K�+2miB+�H T�i2Mib Q7
i?2 .2`r2Mi qQ`H/ S�i2Mi AM/2t #2ir22M RNNy �M/ kyRdc �M 2Mb2K#H2 Q7 mMbi`m+im`2/ /�i�X h?Bb /�i�#�b2
Bb H2p2`�;2/ 7Q` i?2 �M�HvbBb Q7 BMMQp�iBQM i?2K�iB+b BM i?2 *?BM2b2 T?�`K�+2miB+�H BM/mbi`v Qp2` iBK2- �i
K2�Mb Q7 � G�i2Mi .B`B+?H2i �HHQ+�iBQM UG.�V �M�HvbBbX 6BM�HHv- r2 T`QTQb2 i?2 mb�;2 Q7 �M mMiBH MQr
mMMQiB+2/ p�`B�#H2- i?2 bBKBH�`Biv Q7 T�i2Mib- 7Q` i?2 �M�HvbBb Q7 /vM�KB+b �+`Qbb /Bz2`2Mi T�i2Mi i?2K�iB+b
�+`Qbb iBK2X h?2 C�++�`/ bBKBH�`Biv BM/2t K2�bm`2b i?Bb bBKBH�`Biv- r?B+? `2T`2b2Mib FMQrH2/;2 ~Qrb �+`Qbb
`2b2�`+? }2H/bX h?2 i?2bBb +HQb2b QM � T`QQ7 Q7 +QM+2Ti Q7 i?2 miBHBiv Q7 i?2 bBKBH�`Biv p�`B�#H2 BM � bim/v QM
BMMQp�iBQM /vM�KB+b �/QTiBM; �M 2+QMQK2i`B+ T2`bT2+iBp2X q2 rQmH/ HBF2 iQ b?Qr i?�i i?2 bBKBH�`Biv �+`Qbb
T�i2Mi i?2K�iB+b ?2HTb 2tTH�BM i?2 T�i2MiBM; T�ii2`Mb BM bm#b2[m2Mi v2�`b- �M/ i?mb T`QpB/2b � M2r �bT2+i
Q7 i?2 BMMQp�iBQM T`Q+2bbX 6BM�HHv- i?Bb i?2bBb Q`B;BM�i2b 7`QK i?2 KQiBp�iBQM iQ b?Qr ?Qr M2r i2+?MB[m2b Q7
.�i� a+B2M+2 +�M #2 mb2/ 7Q` i?2 /2b+`BTiBQM Q7 BMMQp�iBQM /vM�KB+b M2p2` T`2pBQmbHv b22MX hQ i?Bb 2M/- �
T`QiQ+QH Q7 i?2 T`2b2Mi K2i?Q/QHQ;B2b r�b /2p2HQT2/ i?�i `2b2�`+?2`b +�M 2tTHQBi 7Q` 7m`i?2` bim/B2bX

Pm` �M�HvbBb `2p2�H2/ i?�i BMMQp�iBQM BM *?BM� 7Q+mb2/ QM +�M+2` i`2�iK2Mib- �KBMQb �M/ i?2B` 7mM+iBQMBM;-
/Bb2�b2b UBX2X- /B�#2i2bV- �MiB#Q/B2bfBKKmMQHQ;v- �M/ TQHvMm+H2QiB/2bX h?mb- +QM}`KBM; LB 2i �HX UkyRdV-
w?�M; �M/ w?Qm UkyRdV �b r2HH �b a?2M UkyRyV /2b+`BTiBQMbX h?2 iQTB+ Q7 �MiB#Q/B2bfBKKmMQHQ;v �TT2�`2/
BM 2�`HB2` T�i2Mib 7`QK RNNy iQ kyyy r?BH2 �KBMQb �M/ i?2B` 7mM+iBQMBM;- ;2M2`�H /Bb2�b2b �M/ TQHvMm+H2QiB/2b
};m`2/ �KQM; `2+2Mi BMMQp�iBQMb- 7`QK kyyR iQ kyRdX h?2 �M�HvbBb Q7 bBKBH�`BiB2b �+`Qbb T�i2Mi +H�bbB}+�iBQMb
`2p2�H2/ i?�i BMMQp�iBQMb `2Hv H2bb �M/ H2bb QM T`2pBQmb BMMQp�iBQMb i?2 KQ`2 iBK2 T�bb2bX 6BM�HHv- �M
2+QMQK2i`B+ �M�HvbBb ?�b BM/B+�i2/ i?2 mb27mHM2bb Q7 i?2 BM/B+�iQ` Q7 bBKBH�`Biv 7Q` i?2 �M�HvbBb Q7 BMMQp�iBQM
/vM�KB+bX AM/22/- i?2 bBKBH�`Biv #2ir22M /Bz2`2Mi T�i2Mi i?2K�iB+b b22Kb iQ ?�p2 � b?Q`i@i2`K BKT�+i QM
T�i2MiBM; #2?�pBQ`- bBM+2 � ?B;?2` T�i2Mi +QmMi Bb �bbQ+B�i2/ rBi? i?2 bBKBH�`Biv Q7 QM2 v2�` �;Q- #mi �HbQ
i?2 bBKBH�`BiB2b Q7 QM2 iQ }p2 v2�`b �;QX >2M+2- bvM2`;B2b Q7 T�i2Mi i?2K�iB+b Q7 i?2 M2�` T�bi ?�p2 �M 2z2+i
QM i?2 T�i2MiBM;X q2 ?vTQi?2bBx2 i?�i i?Bb T�ii2`M K�v #2 /m2 iQ BM+`2K2Mi�H BMMQp�iBQMbX h?2 `2bmHib �`2
BM+QM+HmbBp2 rBi? `2;�`/b iQ � HQM;@i2`K 2z2+i Q` i?2 2z2+i Q7 bBKBH�`BiB2b 7`QK i?2 /Bbi�Mi T�biX

AM +QM+HmbBQM- i?2 +QMi`B#miBQM Q7 i?Bb i?2bBb Bb irQ7QH/, QM i?2 QM2 ?�M/- K2i?Q/QHQ;B+�H- i?`Qm;? i?2
�TTHB+�iBQM Q7 .�i� a+B2M+2 7Q` aQ+B�H a+B2M+2b �M/ i?2 /2p2HQTK2Mi Q7 � T`QiQ+QH- �M/ QM i?2 Qi?2` ?�M/-
i?2K�iB+- #2+�mb2 Q7 i?2 /2b+`BTiBQM Q7 BMMQp�iBQM /vM�KB+b BM i?2 *?BM2b2 T?�`K�+2miB+�H BM/mbi`v �b r2HH
�b i?2 B/2MiB}+�iBQM Q7 � M2r �bT2+i Q7 BMMQp�iBQM /vM�KB+b �M/ i?2 BMMQp�iBQM T`Q+2bb �i H�`;2X

E2vrQ`/b, AMMQp�iBQM /vM�KB+b- *?BM�- T?�`K�+2miB+�H BM/mbi`v- T�i2Mi �M�HvbBb- .�i� a+B2M+2





�+FMQrH2/;2K2Mib

h?Bb i?2bBb r�b r`Bii2M �+`Qbb i?`22 +QMiBM2Mib, �bB�- 1m`QT2- �M/ LQ`i?@�K2`B+�X

6Q`2KQbi- A rQmH/ HBF2 iQ i?�MF Kv i?2bBb bmT2`pBbQ` h?B2``v q�`BM 7Q` ?Bb 2MQ`KQmb bmTTQ`i �M/ 2t+2HH2Mi
;mB/�M+2X >2 ;�p2 K2 i?2 QTTQ`imMBiv iQ /2p2HQT � mMB[m2 b2i Q7 bFBHHb BM .�i� a+B2M+2 �M/ iQ �TTHv i?2b2 BM
� `2b2�`+? +QMi2tiX A ?�p2 #22M Hm+Fv iQ ?�p2 �M �/pBbQ` r?Q +QMiBMm�HHv Tmb?2/ K2 iQ bi`Bp2 7Q` KQ`2 �M/
r?Q 2M+Qm`�;2/ K2 iQ Tm`bm2 � i?2bBb H2p2`�;BM; .�i� a+B2M+2 i2+?MB[m2bX Ai ?�b #22M � ;`2�i 2tT2`B2M+2X
h?�MF vQm5

1[m�HHv- A rQmH/ HBF2 iQ i?�MF *A_�LP U*2Mi`2 AMi2`mMBp2`bBi�B`2 /2 _2+?2`+?2 2M �M�Hvb2 /2b P`;�MB@
b�iBQMbV 7Q` Qz2`BM; K2 �M 2t+2HH2Mi rQ`FBM; 2MpB`QMK2MiX Ai ?�b #22M � TH2�bm`2 iQ H2�`M 7`QK bQ K�Mv
BMbTB`BM; T2QTH2X qBi?Qmi i?2K- i?Bb i?2bBb rQmH/ MQi ?�p2 #22M TQbbB#H2X � #B; i?�MF vQm iQ Kv +QHH2�;m2b
7Q` i?2 +QMbi�Mi 2M+Qm`�;2K2Mib �M/ /Bb+mbbBQMbX

G�bi #mi MQi H2�bi- A ?�p2 b2p2`�H T2QTH2 iQ i?�MF 7Q` i?2B` 2KQiBQM�H bmTTQ`iX h?�MF vQm iQ Kv T�`2Mib-
_2BM?�`i �M/ J�`HB2b- �M/ Kv #`Qi?2` hBHK�M- 7Q` 2M+Qm`�;BM; K2 iQ Tm`bm2 i?Bb b2+QM/ /2;`22 e-yyy FK
�r�v 7`QK i?2KX �//BiBQM�HHv- A rQmH/ HBF2 iQ i?�MF Kv #Qv7`B2M/- J�t- 7Q` ?Bb bmTTQ`i �HH �HQM; Kv bim/B2b-
�M/ Kv 7`B2M/b 7Q` i?2B` 2M+Qm`�;2K2Mib /m`BM; i?2 H�bi KQMi?bX h?�MF vQm �HbQ iQ �HH i?2 bim/2Mib �M/
T`Q72bbQ`b r?Q K�/2 Kv iBK2 �i >1* JQMi`û�H rQ`i?r?BH2X

h?Bb `2TQ`i r�b r`Bii2M �M/ T`Q/m+2/ 2MiB`2Hv i?�MFb iQ i?2 .�i� a+B2M+2 TH�i7Q`K /2p2HQT2/ #v S`Q72bbQ`
q�`BM UrrrXMm�M+2@`X+QKV mbBM; irQ +Q/BM; H�M;m�;2b _ �M/ J�`F/QrM- �b r2HH �b /�i� T`QpB/2/ #v
*A_�LP UJQMi`2�HVǶb /�i� TH�i7Q`K rrrXKQM/QXBMi2`M�iBQM�HX





*QMi2Mib
_ûbmKû

�#bi`�+i

�+FMQrH2/;2K2Mib

GBbi Q7 6B;m`2b

GBbi Q7 h�#H2b

GBbi Q7 �##`2pB�iBQMb �M/ �+`QMvKb

R AMi`Q/m+iBQM R

k S�MQ`�K�, AMMQp�iBQM BM *?BM� �M/ i?2 T?�`K�+2miB+�H BM/mbi`v 9
kXR AMMQp�iBQM BM *?BM� X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9

kXRXR AMMQp�iBQM BM7`�bi`m+im`2 BM *?BM� X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9
kXRXk AM/B+�iQ`b Q7 *?BM�Ƕb BMMQp�iBQM +�T�+BiB2b X X X X X X X X X X X X X X X X X X X X X X X X X RR

kXk h?2 T?�`K�+2miB+�H BM/mbi`v X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X R3
kXkXR 1pQHmiBQM X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X R3
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p�iBQM +�T�#BHBiB2bX LQi QMHv �`2 *?BM2b2 }`Kb BM+`2�bBM;Hv HBbi2/ BM i?2 6Q`imM2 :HQ#�H 8yy HBbi- Q++mTvBM;
RR8 TQbBiBQMb Q7 8yy BM kyRe- #mi *?BM� �HbQ ;�BM2/ +QMbB/2`�#H2 �ii2MiBQM 7Q` Bib BMMQp�iBQM +�T�#BHBiB2b- r?2M
Bi bm`T�bb2/ i?2 la BM i2`Kb Q7 T�i2Mi �TTHB+�iBQMb BM kyR8 U:2 kyRdc C�H}M kyRdVX aBM+2 i?2M M2rbT�T2`b
`2+m``2MiHv K�F2 *?BM�Ƕb BMMQp�iBQM +�T�#BHBiB2b � bm#D2+i Q7 /Bb+mbbBQM U2X;X- PpB/2 kyRdVX �+�/2KB+b ?�p2
/2pQi2/ HBKBi2/ �ii2MiBQM iQ *?BM�Ƕb BMMQp�iBQM- KQbiHv /2b+`B#BM; i?2 M�iBQM�H BMMQp�iBQM bvbi2K Q7 *?BM�
Q` 2H�#Q`�iBM; QM *?BM�Ƕb `2+2Mi T�i2Mi bm`;2X h?mb- iQ Qm` FMQrH2/;2- BMMQp�iBQM /vM�KB+b BM *?BM� ?�p2
MQi `2+2Bp2/ � HQi Q7 �ii2MiBQM v2i- BM T�`iB+mH�` 7`QK � [m�MiBi�iBp2 T2`bT2+iBp2X lHiBK�i2Hv- i?Bb i?2bBb �BKb
iQ T`QpB/2 BMbB;?ib BMiQ i?2 bT2+B}+BiB2b Q7 *?BM�Ƕb BMMQp�iBQM BM i?2 T?�`K�+2miB+�H BM/mbi`v- KQ`2 bT2+B}@
+�HHv Bib BMMQp�iBQM /vM�KB+b i?`Qm;? T�i2Mib �b � T`QtvX q?2M HQQFBM; �i BMMQp�iBQM /vM�KB+b- r2 /22K Bi
`2�bQM�#H2 iQ +?QQb2 �M BM/mbi`v FMQrM 7Q` Bib BMMQp�iBp2M2bb �b mMBi Q7 �M�HvbBbX h?mb i?2 T?�`K�+2miB+�H
BM/mbi`v r�b +?Qb2MX Ai Bb ǳi?2 b2+QM/ KQbi BKTQ`i�Mi b2+iQ` BM b?B7iBM; _�. �+iBpBiB2b iQ *?BM� �M/ AM/B�Ǵ
U"`m+?2 kyyN#, TX kd3VX JQ`2Qp2`- Bi Bb i?2 KQbi `2b2�`+?@BMi2MbBp2 �M/ BMMQp�iBp2 b2+iQ` Q7 K�Mm7�+im`BM;
U�+?BHH�/2HBb �M/ �MiQM�FBb kyyRVX

lHiBK�i2Hv i?2 KQiBp�iBQM Q7 i?Bb i?2bBb Bb i?2 7QHHQrBM;, >Qr +�M r2 /2b+`B#2 BMMQp�iBQM /vM�KB+b BM
i?2 T?�`K�+2miB+�H BM/mbi`v BM *?BM�- H2p2`�;2/ #v .�i� a+B2M+2 i2+?MB[m2b\ aQ- r?�i Bb .�i� a+B2M+2
�M/ r?v /Q r2 mb2 Bi\ .�i� a+B2M+2 Bb � /Bb+BTHBM2 i?�i mb2b iQQHb bm+? �b b+B2MiB}+ K2i?Q/b- T`Q+2bb2b-
�H;Q`Bi?Kb- �M/ bvbi2Kb iQ ;�i?2` /�i�- T`Q+2bb Bi- �M/ /2`Bp2 BMbB;?ib 7`QK BiX �i Qm` iBK2b- �++2bbB#BHBiv
�M/ �p�BH�#BHBiv Q7 /�i� �`2 ;`QrBM; �M/ i?mb +QKTmi�iBQM�H iQQHb 7Q` i?2 2tTHQBi�iBQM Q7 /�i�- �`2 MQi QMHv
#2M2}+B�H 7Q` }`Kb- #mi �HbQ 7Q` a+B2M+2X AM T�`iB+mH�`- BM aQ+B�H a+B2M+2b i?2`2 Bb � M2r r�p2 Q7 bim/B2b
i?�i ǳH2p2`�;2b �/p�M+2b BM +QKTmi�iBQM�H i2+?MB[m2b 7Q` i?2 BM72`2M+2 BM � /2;`22 Q7 /2i�BH �M/ +QKTH2tBiv
i?�i r�b T`2pBQmbHv mMi?BMF�#H2Ǵ- 2tTH�BM J�`i� ai2HK�bx�F �M/ S?BHBTT >mF�H 7`QK i?2 GQM/QM a+?QQH
Q7 1+QMQKB+b Uai2HK�bx�F �M/ >mF�H kyRd, T�`�X dVX q?BH2 i?2 mb2 Q7 +QKTmi�iBQM�H iQQHb Bb ;`QrBM; BM
i?2 aQ+B�H a+B2M+2b Qp2`�HH- #mbBM2bb b+?QH�`b �`2 MQr QM i?2B` r�v iQ H2p2`�;2 i?2b2 M2r i2+?MB[m2bX h?mb-
i?Bb i?2bBb �BKb iQ ?B;?HB;?i i?2 #2M2}ib Q7 .�i� a+B2M+2 i2+?MB[m2b 7Q` `2b2�`+?2`bX Ai Bb i?�MFb iQ .�i�
a+B2M+2 i2+?MB[m2b i?�i r2 +QmH/ �M�Hvx2 kj3-3dy T�i2Mib `2H�i2/ iQ T?�`K�+2miB+�Hb #2ir22M RNNy �M/ kyRd-
mbBM; � p2`v BMMQp�iBp2 [m�MiBi�iBp2 K2i?Q/QHQ;B+�H �TT`Q�+?X AM/22/- .�i� a+B2M+2 2M�#H2b mb iQ �M�Hvx2
BMMQp�iBQM /vM�KB+b iQ �M 2ti2Mi �M/ H2p2H Q7 /2i�BH- MQi b22M v2iX AM 7�+i- i?2b2 +QKTmi�iBQM�H i2+?MB[m2b
�HHQr mb iQ 2ti`�+i � bB;MB}+�Mi �KQmMi Q7 /�i� 7`QK T�i2Mib- r?B+? ?�b MQi #22M TQbbB#H2 #27Q`2X

h?2 T�i2Mib �M�Hvx2/ �`2 K�/2 �p�BH�#H2 #v i?2 .2`r2Mi qQ`H/ S�i2Mi AM/2t- Q7 *H�`Bp�i2 �M�HviB+b- +Qp2`BM;
Qp2` j9 KBHHBQM T�i2Mi 7�KBHB2b �M/ KQ`2 i?�M dR KBHHBQM T�i2Mi /Q+mK2Mib rQ`H/rB/2 7`QK KQ`2 i?�M 9y
T�i2Mi Q{+2bX Zm�MiBi�iBp2 BM M�im`2- i?2 bim/v /2p2HQTb � T`QiQ+QH 7Q` ?Qr .�i� a+B2M+2 i2+?MB[m2b +�M
#2 H2p2`�;2/ iQ +�Tim`2 BMMQp�iBQM /vM�KB+b i?`Qm;? � T�i2Mi �M�HvbBb BM *?BM�X h?2 T�i2Mi �M�HvbBb Q7
kj3-3dy T�i2Mib Ĝ r?2`2BM eN-Nkj T�i2Mib }H2/ �KQM; Qi?2`b BM *?BM� Ĝ �HHQrb B/2MiB7vBM; *?BM�Ƕb 2K2`;2M+2
�b �M BMMQp�iQ` �M/ Bib bT2+B}+BiB2b `2;�`/BM; T�i2Mi i?2K�iB+bX h?Bb T�`i Q7 i?2 �M�HvbBb Bb +Qp2`2/ #v i?2
�M�HvbBb Q7 mMbi`m+im`2/ /�i� 2ti`�+i2/ i?`Qm;? i2ti KBMBM; 7`QK 9dN ?iKH }H2b +QMi�BMBM; T�i2Mib BM i?2B`
2MiB`2iv Q7 � bBx2 Q7 �`QmM/ d J" 2�+?X

R



h?`22 [m2biBQMb ?�p2 #22M /2p2HQT2/ i?�i +�Tim`2 /Bz2`2Mi �bT2+ib Q7 BMMQp�iBQM /vM�KB+b �M/ H2�/ iQ i?2
B/2MiB}+�iBQM Q7 i?2 mb27mHM2bb Q7 � M2r p�`B�#H2, i?2 bBKBH�`Biv #2ir22M T�i2Mi i?2K�iB+bX h?2 }`bi [m2biBQM
r?Q rBHH `2p2�H i?2 T�i2Mi i?2K�iB+b Bb, q?2`2 HB2b i?2 7Q+mb Q7 BMMQp�iBQM BM i?2 *?BM2b2 T?�`K�+2miB+�H
BM/mbi`v\ 6Q` i?2 r?QH2 iBK2 bT�M Q7 RNNy iQ kyRd\ 6Q` RNNy iQ kyyy\ 6Q` kyyR iQ kyRd\ h?Bb [m2biBQM rBHH
#2 �Mbr2`2/ BM i?2 }`bi bi2T Q7 Qm` T`QiQ+QH- r?BHbi +H�bbB7vBM; i?2 *?BM2b2 T�i2Mib i?`Qm;? �M mMbmT2`pBb2/
H2�`MBM; K2i?Q/- �M G.� �M�HvbBb- �TTHB2/ QM i?2 T�i2Mi �#bi`�+ibX h?2 `2bmHiBM; +H�bbB}+�iBQM Bb QM2
/2`Bp2/ Qmi Q7 i?2 /�i�- 2HBKBM�iBM; TQi2MiB�H ?mK�M@BM�++m`�+v i?�i +�M `2bmHi 7`QK BM+QMbBbi2M+v 7`QK �
?mK�M@K�/2 +H�bbB}+�iBQM T`Q+2bbX lHiBK�i2Hv- r2 rBHH +QKT�`2 i?2 +QKTmi�iBQM�HHv /2p2HQT2/ +H�bbB}+�iBQM
�M/ i?2 2tBbiBM; +H�bbB}+�iBQM BMiQ i?2K�iB+b 7`QK i?2 .2`r2Mi qQ`H/ S�i2Mi AM/2tX h?Bb bi2T +QMbiBimi2b
� T`QQ7 Q7 +QM+2Ti BMbQ7�` �b Bi `2p2�Hb i?2 TQi2MiB�H Q7 � +QKTmi�iBQM�H +H�bbB}+�iBQM i?�i `2b2�`+?2`b +QmH/
`2Hv QM 7Q` 7m`i?2` `2b2�`+?X Ai 2ti2M/b i?2 FMQrH2/;2 r2 ?�p2 QM bT2+B}+BiB2b Q7 T?�`K�+2miB+�H BMMQp�iBQM
BM *?BM� 7`QK 2tT2`i QTBMBQMb i?`Qm;? �M 2KTB`B+�H T2`bT2+iBp2X

h?Bb i?2bBb T`QTQb2b i?2 mb2 Q7 � M2r 7�+iQ` 7Q` BMMQp�iBQM /vM�KB+b- i?2 bBKBH�`Biv #2ir22M T�i2Mi i?2K�iB+bX
q2 T`QTQb2 i?�i FMQrH2/;2 ~Qrb �+`Qbb i?2K�iB+b �M/ `2b2�`+? }2H/b �`2 Q7 BKTQ`i�M+2 r?2M �M�HvxBM;
BMMQp�iBQM /vM�KB+bX h?mb- i?2 b2+QM/ [m2biBQM 2t�KBM2b, q?�i FBM/ Q7 /vM�KB+b /Q r2 }M/ #2ir22M
T�i2Mi i?2K�iB+bf+H�bb2b\ JQ`2 T`2+Bb2Hv, q?�i Bb i?2 `2H�iBQMb?BT Q7 T�i2Mi +H�bb2b �+`Qbb iBK2\ h?2
bBKBH�`Biv #2ir22M T�i2Mi i?2K�iB+b `2T`2b2Mi2/ #v T�i2Mi +H�bb2b rBHH #2 �M�Hvx2/ i?`Qm;? iBK2- H2p2`�;BM;
�M �miQK�i2/ �M�HvbBb Q7 i2ti bBKBH�`Biv- i?2 C�++�`/ bBKBH�`Biv K2�bm`2K2Mi- /2p2HQT2/ #v S�mH C�++�`/ BM
RNyk UC�++�`/ RNykVX J2�bm`BM; bBKBH�`BiB2b �+`Qbb T�i2Mi i?2K�iB+b +�Tim`2b FMQrH2/;2 ~Qrb �+`Qbb `2b2�`+?
}2H/b- �M �bT2+i Q7 BMMQp�iBQM /vM�KB+b i?�i ?�b MQi `2+2Bp2b �ii2MiBQM v2iX Pp2`�HH- i?Bb bi2T rBHH �HHQr
+�Tim`BM; i?2 BMMQp�iBQM /vM�KB+b Q7 �M 2MQ`KQmb MmK#2` Q7 T�i2Mib i?�i r2 rQmH/ Qi?2`rBb2 MQi #2 �#H2
iQ `2�/X q2 rBHH �bb2bb ?Qr Km+? � T�i2Mi +H�bb `2HB2b QM Qi?2` T�i2Mi +H�bb2b- �M/ ?2M+2 Qi?2` `2b2�`+?
}2H/bX �M/ KQbi Q7 �HH- i?2 �M�HvbBb �HHQrb iQ B/2MiB7v r?2i?2` i?Bb `2HB�M+2 Bb /2T2M/2Mi QM iBK2 �M/ ?Qr
bQX h?Bb [m2biBQM T`QpB/2b � }`bi BMbB;?i BMiQ i?2 mb27mHM2bb Q7 i?2 p�`B�#H2 bBKBH�`BivX

6BM�HHv- i?2 �M�HvbBb rBHH `2Hv QM �M 2+QMQK2i`B+ T2`bT2+iBp2 iQ �bb2bb i?2 BKT�+i Q7 i?2 bBKBH�`Biv �+`Qbb T�i2Mi
i?2K�iB+ +H�bb2b QM i?2 T�i2Mi +QmMi BM bm#b2[m2Mi v2�`bX Ai BMp2biB;�i2b i?2 7QHHQrBM; [m2biBQM, q?�i Bb i?2
`2H�iBQMb?BT #2ir22M i?2 bBKBH�`Biv Q7 T�i2Mi +H�bb2b �M/ i?2 T�i2Mi +QmMi r?2M i�FBM; BMiQ �++QmMi i?2 iBK2
H�;\ h?2`2#v- Bi �HHQrb iQ B/2MiB7v ?Qr HQM; Bi i�F2b 7Q` bvM2`;B2b �+`Qbb T�i2Mi i?2K�iB+b iQ `2bmHi BM M2r
T�i2MibX Ai Bb `2p2�HBM; �M BMi2`2biBM; M2r �bT2+i Q7 BMMQp�iBQM /vM�KB+b- �M/ i?2`2#v +QMbiBimi2b � T`QQ7 Q7
+QM+2Ti- ?B;?HB;?iBM; i?2 TQi2MiB�H 2tTH�M�iQ`v TQr2` Q7 i?2 p�`B�#H2 bBKBH�`Biv BM i?2 BMMQp�iBQM T`Q+2bbX

h?2 i?2bBb Bb #mBHi QM i?2 7QHHQrBM; +?�Ti2`b, *?�Ti2` k /2b+`B#2b *?BM�Ƕb BMMQp�iBQM H�M/b+�T2 �M/ T`QpB/2b �
+QKT`2?2MbBp2 Qp2`pB2r Q7 i?2 T?�`K�+2miB+�H BM/mbi`vX Ai `2p2�Hb `2+2Mi BKT`Qp2K2Mib iQ *?BM�Ƕb BMMQp�iBQM
H�M/b+�T2 �M/ /2p2HQTK2Mib BM i?2 T?�`K�+2miB+�H BM/mbi`v i?�i 7Qbi2` i?2 /2p2HQTK2Mi Q7 *?BM�Ƕb BMMQp�iBp2
+�T�+BiB2bX *?�Ti2` j bi�`ib Qz rBi? � bvbi2K�iB+ HBi2`�im`2 `2pB2r QM BMMQp�iBQM BM i?2 T?�`K�+2miB+�H
BM/mbi`v- ?B;?HB;?iBM; i?2 `2H2p�M+2 Q7 Qm` iQTB+ 7Q` `2b2�`+? BM i?2 `2bT2+iBp2 BM/mbi`vX 6m`i?2`KQ`2- Bi
`2p2�Hb i?2 bi`2�Kb Q7 HBi2`�im`2 i?Bb i?2bBb ?�b iQ iQm+? mTQMX h?mb- +?�Ti2` j 2tTH�BMb r?v *?BM� Bb
BMi2`2bi2/ BM /2p2HQTBM; Bib BMMQp�iBQM +�T�+BiB2b- `2i`B2pBM; M2r KQ/2Hb Q7 BMMQp�iBQM �M/ i`2M/b BM _�.
BMi2`M�iBQM�HBx�iBQM i?�i 2tTH�BM ?Qr *?BM� #2+�K2 T�`i Q7 � ;HQ#�H BMMQp�iBQM M2irQ`FX JQ`2Qp2`- Bi
2tTH�BMb ?Qr FMQrH2/;2 +�M ~Qr #2ir22M }`Kb- _�. mMBib �M/ 2ti2`M�H 2MiBiB2bX *?�Ti2` 9 ?B;?HB;?ib i?2
HBi2`�im`2 ;�T i?�i i?Bb i?2bBb �BKb iQ }HH- `2p2�HBM; � H�+F Q7 bim/B2b QM BMMQp�iBQM BM /2p2HQTBM; +QmMi`B2b-

k



BM T�`iB+mH�` *?BM�- �M/ i?2 M2+2bbBiv Q7 i?2 p�`B�#H2 bBKBH�`Biv i?�i 2bb2MiB�HHv `2T`2b2Mib FMQrH2/;2 ~Qrb
QM i?2 KQ/mH�` H2p2HX q2 rBHH 2H�#Q`�i2 QM i?2 K2i?Q/QHQ;B+�H �TT`Q�+?- i?2 /�i� /2b+`BTiBQM �M/ 2�+? bi2T
Q7 i?2 T`QiQ+QH BM *?�Ti2` 8X �7i2`r�`/- i?2 i?2bBb QmiHBM2b i?2 `2bmHib U*?�Ti2` eV- i?2 /Bb+mbbBQM U*?�Ti2`
dV �b r2HH �b i?2 +QM+HmbBQM U*?�Ti2` 3VX

6BM�HHv- i?2 +QMi`B#miBQM Q7 i?Bb i?2bBb Bb K�BMHv irQ7QH/X PM i?2 QM2 ?�M/- i?2 i?2bBb /2KQMbi`�i2b �
MQp2H �TT`Q�+? Q7 H2p2`�;BM; .�i� a+B2M+2 i2+?MB[m2b 7Q` i?2 /2p2HQTK2Mi Q7 � T`QiQ+QH QM i?2 �M�HvbBb Q7
BMMQp�iBQM- T�`iB+mH�`Hv 7Q` i?2 �M�HvbBb Q7 i?2 /vM�KB+b Q7 BMMQp�iBQM BM i?2 T?�`K�+2miB+�H BM/mbi`vX PM
i?2 Qi?2` ?�M/- r2 QmiHBM2 M2r BMbB;?ib BMiQ i?2 BMMQp�iBQM +�T�#BHBiB2b Q7 *?BM� �M/ T`QTQb2 � M2r �bT2+i
Q7 BMMQp�iBQM /vM�KB+b- i?2 bBKBH�`Biv #2ir22M T�i2Mi i?2K�iB+bX �HH BM �HH- Bi +QMi`B#mi2b iQ i?2 �+�/2KB+
HBi2`�im`2 QM BMMQp�iBQM K�M�;2K2Mi- FMQrH2/;2 TBT2HBM2b- �M/ _�. BMi2`M�iBQM�HBx�iBQMX 6BM�HHv- Bi +�i2`b
iQ K�M�;2`b /2+BbBQM@K�FBM; T`Q+2bb rBi? `2;�`/b iQ BMMQp�iBQM K�M�;2K2MiX

j



k S�MQ`�K�, AMMQp�iBQM BM *?BM� �M/ i?2 T?�`K�+2miB+�H BM/mb@
i`v

h?2 7QHHQrBM; +?�Ti2` �BKb iQ T`2b2Mi � +QKT`2?2MbBp2 Qp2`pB2r Q7 *?BM�Ƕb BMMQp�iBQM BM7`�bi`m+im`2 �M/ i?2
T?�`K�+2miB+�H BM/mbi`vX PM i?2 QM2 ?�M/- i?2 `2;mH�iQ`v H�M/b+�T2 i?�i iQm+?2b mTQM BMMQp�iBQM BM *?BM�
rBHH #2 T`2b2Mi2/- rBi? � T�`iB+mH�` 2KT?�bBb QM BMi2HH2+im�H T`QT2`iv `B;?ib /m2 iQ i?2 mMBi Q7 �M�HvbBb Q7 i?2
T`2b2Mi i?2bBbX JQ`2Qp2`- +H�bbB+ BM/B+�iQ`b 7Q` *?BM�Ƕb BMMQp�iBQM +�T�+BiB2b rBHH #2 ?B;?HB;?i2/- i?�i ?�p2
`2+2Bp2/ �ii2MiBQM 7`QK b+?QH�`b �M/ i?2 K2/B� HBF2rBb2X h?Bb T�`i rBHH ?B;?HB;?i i?2 `2H2p�M+2 Q7 MQi QMHv
Qm` `2b2�`+? 7Q+mb QM *?BM�- #mi �HbQ Q7 i?2 T�i2Mi T`QtvX PM i?2 Qi?2` ?�M/- i?2 T�MQ`�K� rBHH /2b+`B#2
i?2 T?�`K�+2miB+�H BM/mbi`v- Bib 7mM+iBQMBM;- Bib /`Bp2`b �M/ i?2 bT2+B}+ +�b2 Q7 i?2 *?BM2b2 BM/mbi`vX Ai
`2p2�Hb i?2 T?�`K�+2miB+�H BM/mbi`vǶb ;HQ#�H +?�`�+i2` �M/ +?�M;BM; bi`m+im`2 i?�i `2M/2`b i?2 BM/mbi`v bQ
BMi2`2biBM; 7Q` `2b2�`+? QM BMMQp�iBQM /vM�KB+b BM *?BM�X

kXR AMMQp�iBQM BM *?BM�

kXRXR AMMQp�iBQM BM7`�bi`m+im`2 BM *?BM�

kXRXRXR SQHB+B2b

*?BM� ?�b #22M FMQrM �b � K�Mm7�+im`BM; TH�+2 i?`Qm;?Qmi i?2 H�bi i?`22 /2+�/2b- rBi? �M �++2H2`�iBQM bBM+2
Bib qhP 2Mi`vX Aib 2+QMQKB+ ;`Qri? �M/ +?2�T H�#Q` ?�p2 �ii`�+i2/ K�Mv BMp2biK2MibX >Qr2p2`- /2bTBi2
Bib ;`QrBM; `QH2 �b �M 2+QMQKB+ bmT2`TQr2`- Bi Bb 7�+2/ rBi? `BbBM; +Qbib �M/ ǳ(Ę)bi`BM;2Mi 2MpB`QMK2Mi�H
`2;mH�iBQMb(Ę)Ǵ i?�i K�F2 i?2 ǳ(Ę) K�Mm7�+im`BM; b2+iQ` H2bb +QKT2iBiBp2 i?�M BM +QmMi`B2b T�vBM; HQr2` r�;2b
�M/ Qz2`BM; H2bb 2MpB`QMK2Mi�H T`Qi2+iBQMǴ UǳlL1a*P a+B2M+2 _2TQ`i, hQr�`/b kyjyǴ kyRe, TX ekRVX q?BH2
:.S T2` +�TBi� ?�b +QMbi�MiHv #22M `BbBM; /m`BM; i?2 H�bi /2+�/2- i?2 ;`Qri? `�i2 ?�b /2+HBM2/ bBM+2 kyyd-
7`QK R9XkW BM kyyd iQ dX9W BM kyR9X h?mb- *?BM� Bb 7�+2/ rBi? b2p2`�H +?�HH2M;2b +QKT2HHBM; Bi iQ +?�M;2 Bib
2+QMQKB+ /2p2HQTK2Mi KQ/2H 7`QK � ǳ(Ę) H�#Qm`@- BMp2biK2Mi@- 2M2`;v@- �M/ `2bQm`+2@BMi2MbBp2 QM2 BMiQ QM2
i?�i Bb BM+`2�bBM;Hv /2T2M/2Mi mTQM i2+?MQHQ;v �M/ BMMQp�iBQMǴ UǳlL1a*P a+B2M+2 _2TQ`i, hQr�`/b kyjyǴ
kyRe, TX ekRVX �b � +QMb2[m2M+2- BM `2+2Mi v2�`b- *?BM� ?�b #22M `2+2BpBM; BM+`2�bBM; �ii2MiBQM 7`QK b+?QH�`b
�M/ i?2 Tm#HB+ /m2 iQ Bib BMMQp�iBQM +�T�+BiB2bX h?2 ;Qp2`MK2Mi�H 2zQ`ib- ?Qr2p2`- ;Q #�+F irQ /2+�/2bX AM
RNN8- i?2 *?BM2b2 ;Qp2`MK2Mi BMi`Q/m+2/ i?2 _2pBi�HBxBM; i?2 L�iBQM i?`Qm;? a+B2M+2 �M/ 1/m+�iBQM bi`�i2;v-
r?B+? �{`K2/ i?�i *?BM� �ii2KTi2/ iQ ;`Qr 2+QMQKB+�HHv #v /2p2HQTBM; i?2B` FMQrH2/;2 +�T�#BHBiB2b �M/
`2bQm`+2b U:�bbK�MM- "2+F2M#�m2`- �M/ 6`B2bBF2 kyRkVX

AMBiB�HHv- *?BM� 7Q+mb2/ QM �ii`�+iBM; 7Q`2B;M +QKT�MB2bǶ #mbBM2bbX a2p2`�H K2�bm`2b r2`2 2bi�#HBb?2/ �b �
K2�Mb Q7 2M+Qm`�;BM; 7Q`2B;M _�. BMp2biK2MiX 6Q` BMbi�M+2- i?2 �TT`Qp�H T`Q+2bb 7Q` 6.A r�b HB#2`�HBx2/-
�M/ ?B;?@i2+? T�`Fb rBi? BM+2MiBp2b bm+? �b i�t `2HB27 r2`2 #mBHiX a2p2`�H TQBMib ?B;?HB;?i i?2B` `2�bQMBM;
#2?BM/ �ii`�+iBM; 7Q`2B;M _�. +2Mi2`bX PM i?2 QM2 ?�M/- 7Q`2B;M _�. +2Mi2`b 2M+Qm`�;2/ i?2 /2p2HQTK2Mi
Q7 *?BM�Ƕb ?B;?2` 2/m+�iBQM bvbi2K- bBM+2 DQ# QTTQ`imMBiB2b r2`2 +`2�i2/X PM i?2 Qi?2` ?�M/- *?BM2b2
b+B2MiBbib HBpBM; �#`Q�/ r2`2 BM+2MiBpBx2/ iQ KQp2 #�+F iQ *?BM�- i`�Mb72``BM; i?2B` FMQrH2/;2 iQ HQ+�HbX
�T�`i 7`QK T`QpB/BM; +�TBi�H BMp2biK2Mi �M/ FMQrH2/;2 i`�Mb72`- *?BM�Ƕb K�`F2i p�Hm2 +QmH/ `Bb2 /m2 iQ i?2
+HQb2 `2H�iBQMb?BT rBi? BMi2`M�iBQM�H 7Q`2B;M }`Kb U:�bbK�MM- "2+F2M#�m2`- �M/ 6`B2bBF2 kyRkVX
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AM kyye- r2 +QmH/ b22 � b?B7i BM TQHB+B2b r?2M *?BM� BMi`Q/m+2/ i?2 R8@v2�` L�iBQM�H PmiHBM2 7Q` J2/BmK@
�M/ GQM;@h2`K a+B2M+2 �M/ h2+?MQHQ;v .2p2HQTK2Mi SH�MMBM; i?�i 2KT?�bBx2/ i?2 BKTQ`i�M+2 Q7 /QK2biB+
BMMQp�iBQM +�T�#BHBiB2bX hQ i?Bb 2M/- i?2 JBMBbi`v Q7 a+B2M+2 �M/ h2+?MQHQ;v- i?2 L�iBQM�H .2p2HQTK2Mi �M/
_27Q`K *QKKBbbBQM �M/ i?2 JBMBbi`v Q7 6BM�M+2 BKTH2K2Mi2/ BMbi`mK2Mib bm+? �b i�t BM+2MiBp2b- }M�M+B�H
bmTTQ`i- i2+?MQHQ;B+�H BMp2biK2Mi- �M/ ;Qp2`MK2Mi�H T`Q+m`2K2Mi UaQK2`2M �M/ aQK2`2M@q�M; kyRjVX h?2
QmiHBM2 BMi2M/2/ BM T�`iB+mH�` iQ /2+`2�b2 i?2 `2HB�M+2 QM BKTQ`ib Q7 i2+?MQHQ;v #v jyW #v kykyX JQ`2Qp2`- Bi
b2i BM+2MiBp2b �M/ i�`;2ib 7Q` T�i2Mib- �b /B/ i?2 L�iBQM�H AMi2HH2+im�H S`QT2`iv ai`�i2;v ULASaV 7`QK kyy3 �M/
i?2 L�iBQM�H S�i2Mi .2p2HQTK2Mi ai`�i2;v ULS.aV Ua+?KB/ �M/ q�M; kyRdVX q?BH2 i?2b2 ;Qmp2`MK2Mi�H
BMi2`p2MiBQMb T`QKQi2 i?2 /BbHQ/;2K2Mi 7`QK 7Q`2B;M KmHiBM�iBQM�Hb- i?2v +QMiBMm2/ iQ TH�v �M 2bb2MiB�H T�`i
BM i?2 /2p2HQTK2Mi Q7 i?2 *?BM2b2 M�iBQM�H BMMQp�iBQM bvbi2KX

*?BM� Q{+B�HHv 2M+Qm`�;2/ /QK2biB+ BMMQp�iBQM BM kyye BM i?2 R8@v2�` L�iBQM�H PmiHBM2 7Q` J2/BmK@ �M/
GQM;@h2`K a+B2M+2 �M/ h2+?MQHQ;v .2p2HQTK2Mi SH�MMBM;- #mi ?�/ K�/2 2zQ`ib iQ BM/2T2M/2Mi i?2Kb2Hp2b
7`QK i?2 2+QMQKB+ /2T2M/2M+2 QM 7Q`2B;M }`Kb BM bT2+B}+ i2+?MQHQ;B+�H }2H/b �b 2�`Hv �b RN3e rBi? i?2 aT�`F
S`Q;`�K �M/ i?2 3ej S`Q;`�K U>�Qm` �M/ CQHHv kyR9VX AM/22/- �i i?2 #2;BMMBM; Q7 i?2 RN3yb- *?BM� H�mM+?2/
b2p2`�H T`Q;`�Kb i?�i K2�Mi iQ BKT`Qp2 *?BM�Ƕb +QKT2iBiBp2M2bb BM b+B2M+2 �M/ i2+?MQHQ;vX h?2b2 T`Q;`�Kb
�`2 i?2 �7Q`2K2MiBQM2/ aT�`F S`Q;`�K �M/ 3ej S`Q;`�K #mi �HbQ i?2 E2v h2+?MQHQ;B2b _�. S`Q;`�K- Ndj
S`Q;`�K �M/ hQ`+? T`Q;`�K UǳL�iBQM�H S`Q;`�Kb 7Q` a+B2M+2 �M/ h2+?MQHQ;vǴ kyRdVX

h?2 lL1a*P a+B2M+2 _2TQ`i kyRe T`2b2Mib i?2 T`BQ`BiB2b +QM+2`MBM; /Bbi`B#miBQM #v }2H/ Q7 *?BM�Ƕb 3ej
T`Q;`�K 7Q` ?B;?@i2+? _�. �M/ i?2 T`BQ`BiB2b 7Q` *?BM�Ƕb Ndj T`Q;`�K 7Q` F2v #�bB+ _�.X h?2 7QHHQrBM;
};m`2b U6B;m`2 R �M/ 6B;m`2 kV BHHmbi`�i2 i?2 /Bbi`B#miBQM Q7 i?2 MmK#2` Q7 M2r T`QD2+ib #v }2H/b �M/ i?2
/Bbi`B#miBQM Q7 #m/;2i 7Q` M2r T`QD2+ib #v }2H/b 7Q` kyRk UǳlL1a*P a+B2M+2 _2TQ`i, hQr�`/b kyjyǴ kyReVX
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Agriculture

Biotechnology
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Manufacturing

Materials

Ocean

Remote sensing

Transportation

6B;m`2 R, S`BQ`BiB2b Q7 *?BM�Ƕb M�iBQM�H T`Q;`�K 7Q` ?B;?@i2+? _�. BM kyRk U3ej S`Q;`�KV

aQm`+2, ǳlL1a*P a+B2M+2 _2TQ`i, hQr�`/b kyjyǴ kyRec #�b2/ QM i?2 �MMm�H _2TQ`i Q7 i?2 L�iBQM�H
S`Q;`�KK2b Q7 a+B2M+2 �M/ h2+?MQHQ;v .2p2HQTK2Mi #v i?2 SH�MMBM; "m`2�m Q7 JBMBbi`v Q7 a+B2M+2 �M/
h2+?MQHQ;v- kyRj

e
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Agricultural science

Energy science

Health Sciences

Information science

Manufacturing and engineering sciences

Materials science

Megascientific frontier

Megascientific goal−oriented research

Resource and environmental sciences

Synthesis science

Young scientist project

6B;m`2 k, S`BQ`BiB2b Q7 *?BM�Ƕb M�iBQM�H T`Q;`�K 7Q` F2v #�bB+ _�. BM kyRk UNdj S`Q;`�KV

aQm`+2, ǳlL1a*P a+B2M+2 _2TQ`i, hQr�`/b kyjyǴ kyRec #�b2/ QM i?2 �MMm�H _2TQ`i Q7 i?2 L�iBQM�H
S`Q;`�KK2b Q7 a+B2M+2 �M/ h2+?MQHQ;v .2p2HQTK2Mi #v i?2 SH�MMBM; "m`2�m Q7 JBMBbi`v Q7 a+B2M+2 �M/
h2+?MQHQ;v- kyRj

qBi? `2;�`/b iQ ?B;?@i2+? _�.- #BQi2+?MQHQ;v bi�M/b Qmi �b � +H2�` 2KT?�bBb Q7 i?2 3ej S`Q;`�K U6B;m`2 RVX
RNXRW Q7 i?2 T`QD2+ib �M/ RdXRW Q7 i?2 #m/;2i r2`2 �HHQ+�i2/ iQ T`QD2+ib 7`QK i?Bb }2H/ BM kyRkX E2v #�bB+
_�.- BM im`M- 7Q+mb2/ QM >2�Hi? a+B2M+2b rBi? �M �HHQ+�iBQM Q7 ReX9W Q7 i?2 T`QD2+ib �M/ R3XjW Q7 i?2
#m/;2i BM kyRk U6B;m`2 kVX _2;�`/BM; i?2 /Bbi`B#miBQM Q7 #m/;2i 7Q` F2v #�bB+ _�.- KQbi Q7 i?2 #m/;2i r�b-
?Qr2p2`- �HHQ+�i2/ iQ i?2 }2H/ Q7 i?2 K2;� b+B2MiB}+ 7`QMiB2` UR3X9WV BM kyRkX h?2b2 /Bbi`B#miBQMb BM/B+�i2
i?�i i?2`2 ?�b #22M � HQi Q7 BMp2biK2Mi BM _�. 7`QK i?2 *?BM2b2 ;Qp2`MK2Mi `2H�i2/ iQ i?2 T?�`K�+2miB+�H
BM/mbi`vX

d



�HiQ;2i?2`- *?BM�Ƕb 2zQ`ib ?�p2 `2bmHi2/ BM i?2 +`2�iBQM Q7 /2bB;M�i2/ BMi2`M�iBQM�H BMMQp�iBQM +2Mi2`b- bm+?
�b "2BDBM; �M/ a?�M;?�B Uǳ� *HQb2` GQQF �i i?2 Rji? 6Bp2@u2�` SH�MǴ kyReVX h?2v �`2 #2BM; H2p2`�;2/
BM *?BM�Ƕb Rji? 8@v2�` TH�M i?�i BKTH2K2Mib BM+2MiBp2b 7Q` +2`i�BM BM/mbi`B2b- �KQM; Qi?2`b #BQi2+?MQHQ;vX
Ai b2i i?2 ;Q�H i?�i bi`�i2;B+�HHv B/2MiB}2/ 2K2`;BM; BM/mbi`B2b b?QmH/ �++QmMi 7Q` R8W Q7 iQi�H :.S #v
kyky Uǳ� *HQb2` GQQF �i i?2 Rji? 6Bp2@u2�` SH�MǴ kyReVX h?2b2 /2bB;M�i2/ BMMQp�iBQM +2Mi2`b �M/ i?2
T`2pBQmbHv K2MiBQM2/ +QM+2Mi`�iBQM QM i2+? T�`Fb KB;?i #2 i?2 `2�bQM r?v b+?QH�`b ?�p2 2tTQb2/ � /BbT�`Biv
BM BMMQp�iBQM T2`7Q`K�M+2 #2ir22M *?BM2b2 `2;BQMb U6�M- S2BH2B- �M/ Gm kyRkc GB kyyNVX h?2`2#v- i?2 +Q�bi�H
`2;BQMb Q7 *?BM� �`2 �ii`�+iBM; KQbi Q7 i?2 BMMQp�iBQM �+iBpBiB2b UǳlL1a*P a+B2M+2 _2TQ`i, hQr�`/b kyjyǴ
kyReVX :m�M �M/ >2 UkyydV `272` iQ i?2 /BbT�`�i2 `2;BQM�H T�i2MiBM; �+iBpBiv #v bi`2bbBM; i?�i i?2 �`2�b Q7
"2BDBM;- :m�M;/QM;- >QM; EQM; �M/ a?�M;?�B +QMi`B#mi2/ iQ 88X3W Q7 i?2 iQi�H T�i2MiBM; �+iBpBiv 7`QK
RNN8 iQ kyy9X � }`K@/QKBM�Mi `2;BQM�H BMMQp�iBQM KQ/2 +�M 2tTH�BM i?Bb /BbT�`�i2 BMMQp�iBQM 2{+B2M+v-
BMbi2�/ Q7 � mMBp2`bBiv@ �M/ `2b2�`+?@/QKBM�Mi UGB kyyNVX

AM +QM+HmbBQM- i?2 *?BM2b2 ;Qp2`MK2Mi ?�b K�/2 2zQ`ib iQ 7Qbi2` 7Q`2B;M �M/ Ĝ BM `2+2Mi v2�`b KQ`2 �M/ KQ`2
Ĝ /QK2biB+ BMMQp�iBQMX h?2 T?�`K�+2miB+�H BM/mbi`v Bb i?2`2#v QM2 Q7 i?2 BM/mbi`B2b i?�i r2`2 B/2MiB}2/ �b
p�Hm�#H2X LQM2i?2H2bb- bQ 7�` MQi i?2 r?QH2 Q7 *?BM� +QmH/ #2M2}i 7`QK bm+? � T`Q;`�K- #mi QMHv � 72r
`2;BQMbX

kXRXRXk AMi2HH2+im�H T`QT2`iv `B;?ib

AMi2HH2+im�H T`QT2`iv `B;?ib T`Qi2+iBQM Bb � pBi�H T�`i Q7 `2;mH�iBQMb �z2+iBM; BMMQp�iBQM- BM T�`iB+mH�` BM
i?2 T?�`K�+2miB+�H BM/mbi`vX q?BH2 BMMQp�iBQMb M22/ iQ #2 K�/2 �p�BH�#H2 iQ i?2 Tm#HB+- }`Kb M22/ i?2
T`Qi2+iBQM �b �M BM+2MiBp2 iQ BMMQp�i2 �M/ `2K�BM +QKT2iBiBp2X

AMi2HH2+im�H T`QT2`iv MQi bQH2Hv bi�M/b 7Q` T�i2Mib #mi 2M+QKT�bb2b /Bz2`2Mi FBM/b Q7 BMi2HH2+im�H T`QT2`ivX
h?2 qQ`H/ AMi2HH2+im�H S`QT2`iv P`;�MBx�iBQM HBbib T�i2Mib- i`�/2K�`Fb- BM/mbi`B�H /2bB;Mb- miBHBiv KQ/2Hb-
TH�Mi p�`B2iB2b �M/ M2rHv ;2Q;`�T?B+�H BM/B+�iBQMb �b 7Q`Kb Q7 BMi2HH2+im�H T`QT2`iv BM i?2B` qQ`H/ AMi2HH2+im�H
S`QT2`iv AM/B+�iQ`b `2TQ`i 7`QK kyRd UǳqQ`H/ AMi2HH2+im�H S`QT2`iv AM/B+�iQ`b kyRdǴ kyRdVX AM i?2 7QHHQrBM;-
i?2 7Q+mb HB2b QM T�i2Mib �b � 7Q`K Q7 BMi2HH2+im�H T`QT2`iv bBM+2 i?2 T�T2` +QMbBbib Q7 � T�i2Mi �M�HvbBb- r?B+?
/22Kb KQbi �TT`QT`B�i2 r?2M �M�HvxBM; i?2 T?�`K�+2miB+�H BM/mbi`vX qBi?Qmi T�i2Mi H�r- BMMQp�iBQMb +QmH/
#2 2�bBHv +QTB2/ Q` BKBi�i2/ �M/ bQH/ 7Q` � HQr2` T`B+2 MQi ?�pBM; iQ �++QmMi 7Q` i?2 ?B;? `2b2�`+? �M/
/2p2HQTK2Mi +QbibX

*?BM� ?�b 2tT2`B2M+2/ � +QMbB/2`�i2 bi`2M;i?2MBM; Q7 Bib BMi2HH2+im�H T`QT2`iv `B;?ib UAS_V T`Qi2+iBQM �M/
2M7Q`+2K2Mi BM `2+2Mi v2�`b Uw?�M; �M/ .2M; kyy3VX h?2 +?�M;BM; `2;mH�iBQMb QM BMi2HH2+im�H T`QT2`iv `B;?ib
T`Qi2+iBQM TH�v �M 2bb2MiB�H `QH2 BM 7Q`2B;M JL1bǶ bi`�i2;v /2p2HQTK2MiX JL1b BMBiB�HHv ?2bBi�Mi iQ HQ+�i2
_�. �+iBpBiB2b BM /2p2HQTBM; +QmMi`B2b- HBF2 *?BM�- MQr�/�vb b?B7i KQ`2 �M/ KQ`2 �+iBpBiB2b �#`Q�/X AM
T�`iB+mH�`- �+iBpBiB2b i?�i r2`2 BMBiB�HHv 7`QK i?2 HQr2` 2M/ Q7 i?2 _�. �+iBpBiB2b Ĝ "`m+?2 UkyyN�V +QMbB/2`b
i?2K �bb2i@b22FBM; Ĝ b?B7i2/ iQr�`/b M2r T`Q/m+i /2p2HQTK2Mi rBi? i?2 +?�M;BM; AS_ 2MpB`QMK2MiX >Qr2p2`-
BMi2HH2+im�H T`QT2`iv `B;?ib �`2 2bb2MiB�H 7Q` /QK2biB+ BMMQp�iQ`b �b r2HHX ai`QM; `2;mH�iBQMb QM T`Qi2+iBQM �M/
2M7Q`+2K2Mi 2Mbm`2 i?�i BMMQp�iQ`b HQ+�i2 i?2B` _�. �+iBpBiB2b BM *?BM�- r?B+? BM +�b2 Q7 T?�`K�+2miB+�Hb
?2HTb #�H�M+2 i?2 H�`;2 ;2M2`B+b BM/mbi`vX
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q?BH2 AS_ T`Qi2+iBQM ?�b 2pQHp2/ /m2 iQ i?2 ;Qp2`MK2MiǶb 2zQ`ib iQ +QKTHv rBi? i?2 qhP `2;mH�iBQMb
bBM+2 kyyR- *?BM� ?�/ �/QTi2/ KQ/2`M T�i2Mi H�rb �b 2�`Hv �b RN39 U6�M kyR9c w?�M; �M/ .2M; kyy3VX
L2p2`i?2H2bb- i?2 T`Qi2+iBQM #27Q`2 kyR9 /B/ MQi ?BM/2` }`Kb BM *?BM� 7`QK K�Mm7�+im`BM; 7Q`2B;M T`Q/m+ib
mM/2` � M2r M�K2 UC�H}M kyRdVX JQ`2Qp2`- *?BM� r�b 7Q` � HQM; iBK2 ǳ(Ę) QM2 Q7 i?2 T`BK�`v bQm`+2b Q7
;HQ#�H +QmMi2`72Bi �M/ FMQ+F@Qz ;QQ/bǴ UUSH�M2 �M/ GBpBM;biQM kyRd, T�`�X RVX AM kyR8- 7Q` BMbi�M+2- 33W
Q7 i?2 7�F2 ;QQ/b b2Bx2/ BM i?2 la U#v p�Hm2V Q`B;BM�i2/ BM *?BM� USH�M2 �M/ GBpBM;biQM kyRdVX JQ`2 bQ- i?2
P1*. �M/ 1lASP BM/B+�i2 BM � `2TQ`i i?�i *?BM� r�b i?2 MmK#2` QM2 bQm`+2 Q7 +QmMi2`72Bi T`Q/m+ib BM
kyRjX ejXkW Q7 i?2 iQi�H b2Bxm`2b BM kyRj Q`B;BM�i2/ BM *?BM� UP1*.f1lASP kyReVX S�T�;2Q`;B�/Bb- *`Qbb-
�M/ �H2tBQm UkyR9V 2[m�HHv +`BiB+Bx2/ *?BM� 7Q` Bib r2�F T�i2Mi 2M7Q`+2K2MiX

q?BH2 BM i?2 T�bi i?2 T�i2Mi H�r KB;?i MQi ?�p2 #22M �b 2z2+iBp2- MQr�/�vb- i?2 b+QT2 Q7 T`Qi2+iBQM Q7
*?BM2b2 T�i2Mi H�r Bb bBKBH�` iQ 1m`QT2�M �M/ �K2`B+�M H�r- r?B+? 7�+BHBi�i2b i?2 ?�M/HBM; Q7 AS_ Bbbm2b
7Q` 7Q`2B;M JL1b Uw?�M; �M/ .2M; kyy3VX 6m`i?2`KQ`2- /m2 iQ Bib qhP K2K#2`b?BT- *?BM� Bb Q#HB;2/
iQ +QKTHv iQ i?2 �;`22K2Mi QM h`�/2 _2H�i2/ �bT2+ib Q7 AMi2HH2+im�H S`QT2`iv _B;?ib Uh_ASaV U:�bbK�MM-
"2+F2M#�m2`- �M/ 6`B2bBF2 kyRkVX h?Bb bBKBH�`Biv #2ir22M *?BM2b2- 1m`QT2�M �M/ �K2`B+�M T�i2Mi H�r Bb MQi
QMHv K�MB72bi2/ BM i?2 b+QT2 Q7 T`Qi2+iBQM- #mi �HbQ i?2 T`Q+2bb Q7 ;`�MiBM; T�i2Mib Ua22 �TT2M/Bt 6B;m`2 j3VX
6m`i?2`KQ`2- T2M/2M+v iBK2b 7Q` i?2 }`bi Q{+2 �+iBQM �M/ }M�H /2+BbBQM �`2 bBKBH�` #2ir22M *?BM� �M/ i?2
la- rBi? � iQi�H Q7 �`QmM/ ky KQMi?b UǳqQ`H/ AMi2HH2+im�H S`QT2`iv AM/B+�iQ`b kyRdǴ kyRdVX Pi?2` 2K2`;BM;
K�`F2ib- bm+? �b AM/B� Q` "`�xBH ?�p2 T2M/2M+v iBK2b Q7 �`QmM/ Ny KQMi?bX

h?2 :S AM/2t #v S�`F Ukyy3V �ii2bib iQ *?BM� � ?B;? b+Q`2 BM kyy8 BM i2`K Q7 T�i2Mi T`Qi2+iBQM- �M/ i?mb
+QM}`Kb i?2 K2MiBQM2/ BKT`Qp2K2Mib mM/2`i�F2M #v i?2 *?BM2b2 ;Qp2`MK2MiX q?BH2 T�i2Mib +�M #2 }H2/
�i i?2 M�iBQM�H T�i2Mi Q{+2- i?2 ai�i2 AMi2HH2+im�H S`QT2`iv P{+2 Q7 i?2 S2QTH2Ƕb _2Tm#HB+ *?BM� UaASPV-
�bbB;M22b +�M /2+B/2 iQ }H2 i?2B` T�i2Mi mM/2` i?2 S�i2Mi *QQT2`�iBQM h`2�iv US*hV- �HbQX h?2 S*h �HHQrb
}HBM; � bBM;H2 BMi2`M�iBQM�H T�i2Mi �TTHB+�iBQM i?�i �miQK�iB+�HHv �TTHB2b iQ i?2 +?Qb2M bB;M�iQ`v bi�i2bX
q?BH2 *?BM� Bb � bB;M�iQ`v bi�i2- J�+�m Bb 2t+Hm/2/ 7`QK i?2 S*h UǳqQ`H/ AMi2HH2+im�H S`QT2`iv AM/B+�iQ`b
kyRdǴ kyRdVX hQ `2+�TBimH�i2- i?2 T�i2Mi H�r �M/ 2M7Q`+2K2Mi ?�p2 #2+QK2 KQ`2 bBKBH�` iQ Bib 1m`QT2�M �M/
la +QmMi2`T�`ib Qp2`�HH- #mi i?2 +Q�bi�H K2i`QTQHBi�M �`2�b /2KQMbi`�i2/ 2bT2+B�HHv T`Q7QmM/ BKT`Qp2K2Mib
Uw?�M; �M/ .2M; kyy3VX

h?mb- Bi Bb rBi?Qmi bm`T`Bb2- i?�i ;HQ#�H T�i2Mi bi�iBbiB+b `2p2�H i?�i *?BM� ?�b #2+QK2 QM2 Q7 i?2 F2v TH�v2`b
QM i?2 BMi2`M�iBQM�H BMi2HH2+im�H T`QT2`iv bi�;2 BM kyR8X AM/22/- jyW Q7 �HH T�i2Mib ;`�Mi2/ rQ`H/rB/2
r2`2 }H2/ BM *?BM�X *?BM� #2+�K2 i?2 H�`;2bi T�i2Mi BbbmBM; Q{+2 BM i?2 rQ`H/ rBi? Qp2` R KBHHBQM T�i2Mi
�TTHB+�iBQMb- bm`T�bbBM; i?2 la UC�H}M kyRdVX .m2 iQ *?BM�Ƕb bm`;2 BM T�i2MiBM;- `2b2�`+? ?�b #22M /2/B+�i2/
iQ i?2 2tTHQ`�iBQM Q7 i?Bb T?2MQK2MQMX �/QTiBM; /Bz2`2Mi T2`bT2+iBp2b- `2b2�`+?2`b ?�p2 bim/B2/ T�i2Mi p�Hm2
U:mT2M; �M/ sB�M;/QM; kyRkc a+?KB/ �M/ q�M; kyRdV- i?2 T�i2MibǶ BKT�+i QM 2+QMQKB+ ;`Qri? ULBHbbQM
kyRjV- i?2 T�i2Mi H�r �M/ i?2 BMi2HH2+im�H T`QT2`iv `B;?i bvbi2K Uum2? kyyNc Gm�M �M/ w?�M; kyRRV Q` TQbbB#H2
2tTH�M�iQ`v 7�+iQ`b 7Q` i?2 T�i2MiBM; bm`;2 U>m �M/ J�i?2rb kyy3VX GQQFBM; BMiQ i?2 `2+2Mi T�i2MiBM; bm`;2
BM *?BM� >m �M/ C2z2`bQM UkyyNV 2tTH�BM2/ i?�i 7Q`2B;M /B`2+i BMp2biK2Mi Bb bB;MB}+�MiHv +QMi`B#miBM; iQ i?2
`BbBM; T�i2MiBM; Q7 /QK2biB+ }`KbX �Hi?Qm;? `2;mH�iBQMb TH�v � `QH2 �b r2HH- i?2 +QKT2iBiBp2 2MpB`QMK2Mi
7Qbi2`b �M BMMQp�iBp2 2MpB`QMK2Mi U>m �M/ C2z2`bQM kyyNVX �MQi?2` T�T2` /Bb+HQb2/ i?�i � bB;MB}+�Mi T�`i
Q7 i?2 bm`;2 BM T�i2MiBM; Bb /m2 iQ T`2pBQmbHv MQi �+iBp2Hv T�i2MiBM; }`Kb bi�`iBM; iQ T�i2Mi U>m- w?�M;- �M/
w?�Q kyRdVX h?2 *?BM2b2 ;Qp2`MK2MiǶb 2zQ`ib iQ T`QKQi2 BMMQp�iBQM KB;?i 7Qbi2` i?Bb }`K #2?�pBQ`X
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q?BH2 *?BM� Bb 2tT2`B2M+BM; � T�i2MiBM; bm`;2- bQK2 +H�BK i?�i *?BM� Bb +?�`�+i2`Bx2/ #v HQr T�i2Mi [m�HBiv
�M/ ;`�Mi2/ T�i2Mib i?�i b?QmH/ MQi ?�p2 #22M ;`�Mi2/ UC�H}M kyRdVX C�H}M UkyRdV bm;;2bi2/ i?�i i?Bb Bb
i?2 `2�bQM r?v i?2 Rji? 6Bp2@u2�` SH�M UkyRe@kykyV �BKb iQ bi`2M;i?2M BMi2HH2+im�H T`QT2`iv `B;?ib i?`Qm;?
2M7Q`+2K2MiX ai`2M;i?2M2/ AS_b BM+`2�b2 +QKT2iBiBQM- 7Q`+BM; *?BM2b2 T�i2Mi [m�HBiv iQ BKT`Qp2 UCQm- qm-
�M/ *?�M kyR8VX h?2 +m``2Mi 6Bp2@u2�` SH�M MQi QMHv bi`2M;i?2Mb AS_b #mi ?�b bT2+B}+ ;Q�HbX Ai �BKb
iQ /Qm#H2 QM i?2 QM2 ?�M/ i?2 MmK#2` Q7 T�i2Mib iQ Rk T2` 2p2`v Ry-yyy T2QTH2 �M/- QM i?2 Qi?2` ?�M/-
iQ BM+`2�b2 i?2 MmK#2` Q7 BMi2`M�iBQM�H T�i2Mi �TTHB+�iBQMb iQ ey-yyyX "2bB/2b- *?BM� b22Fb iQ `�Bb2 i?2
BMi2HH2+im�H T`QT2`iv `Qv�HiB2b 2�`M2/ �#`Q�/ iQ 0Ry #BHHBQM �M/ BM+`2�b2 i?2 Tm#HB+Ƕb T2`+2TiBQM Q7 BMi2HH2+im�H
T`QT2`iv T`Qi2+iBQM iQ � b�iBb7�+iBQM `�i2 Q7 3yW UC�H}M kyRdVX

h?Bb *?BM�Ƕb BMi2`2bi BM bi`2M;i?2MBM; BMi2HH2+im�H T`QT2`iv `B;?ib T`Qi2+iBQM i?2`2#v /Q2b BM T�`i `2bmHi Q7
i?2B` rBHH iQ KQp2 mT i?2 p�Hm2 +?�BMX h?2M �;�BM- i?2 T`Qi2+iBQM Q7 BMMQp�iBQM Q7 /QK2biB+ BMbiBimiBQMb �M/
}`Kb �;�BMbi 7Q`2B;M +QKT2iBiQ`b TH�vb � +`m+B�H `QH2 �b r2HHX h?Bb b�B/- *?BM2b2 +QKT�MB2b �`2 BM+`2�bBM;Hv
7�+BM; HBiB;�iBQM Bbbm2b rBi?BM ;`2�i2` *?BM�- �M/ �#`Q�/- r?2`27Q`2 *?BM� +`2�i2/ Bib ǳQrM bi�i2@7mM/2/
T�i2Mi �;;`2;�iBQM 2MiBiB2bǴ- +�HH2/ _mB+?m�M AS_ 6mM/b- 2bi�#HBb?2/ BM kyR9 UCQm- qm- �M/ *?�M kyR8,
T�`�X RjVX

>�pBM; 2bi�#HBb?2/ i?�i AS_ T`Qi2+iBQM ?�b bi`2M;i?2M2/ �M/ i?�i T�i2Mi H�r Bb `2+2MiHv bBKBH�` iQ i?2 la
�M/ 1l- +QM/BiBQMb Q7 i?2 *?BM2b2 T�i2Mi H�r rBHH #2 ?B;?HB;?i2/X 6B`bi- i?2 HBiB;�iBQM �M/ 2M7Q`+2K2Mi Q7
T�i2Mib BM *?BM� ǳBb #�b2/ QM i?2 *BpBH S`Q+2/m`�H G�r i?�i ;Qp2`Mb i?2 T`Q+2/m`2b 7Q` T�i2Mi HBiB;�iBQM- i?2
S�i2Mi G�r �M/ i?2 AKTH2K2MiBM; _2;mH�iBQMb Q7 i?2 S�i2Mi G�rǴ U:�bbK�MM- "2+F2M#�m2`- �M/ 6`B2bBF2
kyRk, TX kjVX S�i2Mi BM7`BM;2K2Mi Bb ?�M/H2/ BM i?2 }`bi BMbi�M+2 #v i?2 AMi2`K2/B�i2 S2QTH2Ƕb *Qm`i @ 2�+?
K2/BmK@bBx2/ +Biv ?�b �i H2�bi QM2 @ �M/ +�M #2 �TT2�H2/ iQ i?2 M2ti ?B;?2` +Qm`i U:�bbK�MM- "2+F2M#�m2`-
�M/ 6`B2bBF2 kyRkVX h?2 AMi2`K2/B�i2 S2QTH2Ƕb *Qm`i ?�pBM; Dm`Bb/B+iBQM Qp2` i?2 �HH2;2/ BM7`BM;2` Q` i?2
BM7`BM;BM; �+iBpBiv Bb `mHBM; i?2 +�b2 Uw?�M; �M/ .2M; kyy3VX �MQi?2` QTiBQM Bb iQ }HH Bi ǳrBi? � HQ+�H
�/KBMBbi`�iBp2 �mi?Q`Biv 7Q` S�i2Mi �z�B`b- bQK2iBK2b +�HH2/ AMi2HH2+im�H S`QT2`iv "m`2�m UAS"V- i?�i ?�b
Dm`Bb/B+iBQM Qp2` i?2 �HH2;2/ BM7`BM;2K2Mi �+iǴ Uw?�M; �M/ .2M; kyy3, TX RkjeVX h?2`2 2tBbi bT2+B�HBx2/ AS
/BpBbBQMb i?�i i`2�i T�i2Mi BM7`BM;2K2Mi QM � +�b2@iQ@+�b2 #�bBb U:�bbK�MM- "2+F2M#�m2`- �M/ 6`B2bBF2 kyRkVX

q?BH2 �/KBMBbi`�iBp2 2M7Q`+2K2Mi Bb ;2M2`�HHv `mH2/ mM/2` HQ+�H ;Qp2`MK2MiǶb Dm`Bb/B+iBQM- ?2M+2 BM~m2M+@
BM; }`KbǶ HQ+�iBQM +?QB+2 rBi?BM *?BM�- i?`22 bT2+B�HBx2/ AS_ +Qm`ib ?�p2 #22M 2bi�#HBb?2/ BM a?�M;?�B-
:m�M;x?Qm �M/ "2BDBM; BM kyR9 Uǳ*?BM� ai`2M;i?2Mb Cm/B+B�H S`Qi2+iBQM Q7 AMi2HH2+im�H S`QT2`iv h?`Qm;?
aT2+B�HBx2/ AS_ *Qm`ibǴ kyRdc w?�M; �M/ .2M; kyy3VX h?2v �`2 `2bTQMbB#H2 7Q` `mHBM; +QKTH2t i2+?MQHQ;v
+�b2bX

qBi? `2;�`/ iQ *?BM2b2 T�i2Mi H�r ǳ�`iB+H2 RR Q7 i?2 *?BM2b2 S�i2Mi G�r T`Q?B#Bib mM�mi?Q`Bx2/ K�FBM;- mb2-
Qz2` 7Q` b�H2- b�H2 Q` BKTQ`i Q7 � T�i2Mi2/ T`Q/m+iX h?2 T`QpBbBQM �HbQ T`Q?B#Bib i?2 mM�mi?Q`Bx2/ mb2 Q7 i?2
T�i2Mi2/ T`Q+2bb U�M/ mb2- Qz2` 7Q` b�H2- b�H2 Q` BKTQ`i Q7 T`Q/m+ib /B`2+iHv Q#i�BM2/ #v i?2 T�i2Mi2/ T`Q+2bbV
7Q` T`Q/m+iBQM Q` #mbBM2bb Tm`TQb2bǴ Uw?�M; �M/ .2M; kyy3, TX Rkj8VX >Qr2p2`- 2t+2TiBQMb 2tBbi i?�i �`2
BM T�`iB+mH�` T2`iBM2Mi 7Q` #BQi2+? Q` /`m; T�i2Mib �b w?�M; �M/ .2M; Ukyy3V bi�i2X q?BH2 i?2 mM�mi?Q`Bx2/
mb2 Q7 T�i2Mi2/ T`Q/m+ib Q` T`Q+2bb2b Bb ;2M2`�HHv T`Q?B#Bi2/- Bi Bb �HHQr2/ �b HQM; �b i?2 T`Q/m+i Q` T`Q+2bb
r�b bi�`i2/ iQ #2 K�Mm7�+im`2/ Q` mb2/ #27Q`2 }HBM; i?2 T�i2MiX h?Bb 2t+2TiBQM Bb QMHv p�HB/ 7Q` i?2 T2`bQM
i?�i ?�b mb2/ Q` K�/2 i?2K T`BQ` �M/ HBKBi2/ iQ i?2 +QMi2ti Bi Bb +m``2MiHv mb2/ BM Uw?�M; �M/ .2M; kyy3VX
Ai b22Kb iQ #2 +`m+B�H 7Q` T`Q/m+ib i?�i ?�p2 � HQM; /2p2HQTK2Mi �M/ T`Q/m+iBQM TBT2HBM2X >2M+2- i?Bb
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2tTH�BMb r?v w?�M; �M/ .2M; Ukyy3V +QMbB/2` i?2 2t+2TiBQMb T2`iBM2Mi 7Q` #BQi2+? �M/ /`m;bX q?BH2 BM i?2
T�bi- *?BM� /B/ MQi ?�`KQMBx2 rBi? i?2 1l �M/ la /2}MBiBQM Q7 � MQp2Hiv BMp2MiBQM- Bi +QKTHB2b bBM+2 kyyN-
K2�MBM; i?�i �M BMp2MiBQM }H2/ �#`Q�/ +�MMQi #2 +QMbB/2`2/ � MQp2Hiv BM *?BM� U:�bbK�MM- "2+F2M#�m2`-
�M/ 6`B2bBF2 kyRkVX h?Bb +QMbiBimi2b � ;`2�i BKT`Qp2K2Mi �M/ Bb BM T�`iB+mH�` +`m+B�H 7Q` 7Q`2B;M JL1bX

�Hi?Qm;? r2 ?�p2 2bi�#HBb?2/ i?�i i?2 *?BM2b2 #mbBM2bb 2MpB`QMK2Mi ?�b BKT`Qp2/ BM i2`Kb Q7 BMi2HH2+im�H
T`QT2`iv T`Qi2+iBQM �M/ 2M7Q`+2K2Mi- Bi Bb biBHH 7�+BM; +2`i�BM i?`2�ibX *2`i�BMHv- i?2`2 Bb � i?`2�i Q7 /B`2+i BM@
7`BM;2K2Mi Q7 �M AS_- #mi i?2`2 �`2 �HbQ i?`2�ib i?�i �`2 ǳrBi?BM i?2 #QmM/�`B2b Q7 i?2 H�rǴ- i?�i :�bbK�MM
+�HHb H2;�H@HB+Bi i?`2�ib U:�bbK�MM- "2+F2M#�m2`- �M/ 6`B2bBF2 kyRk, TX jRVX h?2b2 2M+QKT�bb �KQM; Qi?2`b
i?2 ǳ+B`+mKp2MiBQM Q7 T`Qi2+i2/ i2+?MQHQ;B2b �M/ T`Q/m+ibǴ- ǳQ#b+m`Biv Q7 BMi2`T`2i�iBQMb Q7 H2;�H +?�M;2bǴ
�M/ � ǳr2�F 2M7Q`+2K2Mi `2;BK2Ǵ i?�i K�F2b i?2 bm++2bb Q7 � HBiB;�iBQM +�b2 mM+2`i�BM U:�bbK�MM- "2+F@
2M#�m2`- �M/ 6`B2bBF2 kyRk, TTX je@jdVX JQ`2Qp2`- T�i2Mi ?QH/2`b �`2 rBi? 72r 2t+2TiBQMb bm#D2+i iQ T`Qp2
�M BM7`BM;2K2Mi r?2M r�MiBM; iQ }H2 � +H�BK Q7 BM7`BM;2K2MiX � ǳ7Q`K�H /Bb+Qp2`v K2+?�MBbK 7Q` 2pB/2M+2
+QHH2+iBQMǴ- ?Qr2p2`- BKT2/2b T�i2Mi ?QH/2`b iQ T`Qp2 i?2B` +H�BKb Uw?�M; �M/ .2M; kyy3, TX Rkj3VX LQM2i?2@
H2bb- /�i� b?Qrb i?�i AS /BbTmi2b Q7 7Q`2B;M }`Kb- 7Q` BMbi�M+2- ?�p2 rBM `�i2b i?�i ?�p2 `Qb2M iQ �`QmM/ 3yW
�M/ BMDmM+iBQM `�i2b iQ �`QmM/ N3WX JQ`2Qp2`- 7Q`2B;M }`Kb 7�B` Dmbi �b r2HH �b T`Bp�i2Hv@QrM2/ *?BM2b2
}`Kb BM AS HBiB;�iBQM /BbTmi2b U_�M�- J�`+mb- �M/ 6�M kyR3VX h?mb- r?BH2 +2`i�BM i?`2�ib `2K�BM- i?2`2 ?�p2
#22M +QMbB/2`�#H2 BKT`Qp2K2MibX

6BM�HHv- i?2 +Qm`i `mHBM;b QM i?2 KmMB+BT�H H2p2H +�M #2 +QMbB/2`2/ T`Q#H2K�iB+ Uw?�M; �M/ .2M; kyy3VX
*?BM� Bb `2+m``2MiHv bi`m;;HBM; rBi? +Q``mTiBQMX AM 7�+i- Bi Bb QM `�MF dN Q7 Rde- BM i?2 *Q``mTiBQM S2`+2TiBQMb
AM/2t kyRe Uǳ*Q``mTiBQM S2`+2TiBQMb AM/2t kyRe @ h`�MbT�`2M+v AMi2`M�iBQM�HǴ kyReVX h?2 +QmMi`v i?2`2#v
�+?B2p2/ � b+Q`2 Q7 9y QM � b+�H2 7`QK R iQ Ryy- ?B;?HB;?iBM; i?2 +QmMi`vǶb bi`m;;H2 rBi? +Q``mTiBQMX LQi
rBi?Qmi `2�bQM- Bi Bb +`m+B�H 7Q` *?BM2b2 }`Kb �M/ 7Q`2B;M JL1b iQ 2M;�;2 BM :m�MtB- ǳi?�i Bb- T2`bQM�H-
}M�M+B�H Q` TQHBiB+�H +QMM2+iBQMb i?�i �HHQr QM2 iQ ;�BM �/p�Mi�;2b Qp2` i?Qb2 r?Q /Q MQi TQbb2bb bm+?
`2H�iBQMb?BTbǴ Uw?�M; �M/ .2M; kyy3, TXRkjdVX

kXRXk AM/B+�iQ`b Q7 *?BM�Ƕb BMMQp�iBQM +�T�+BiB2b

h?2 7QHHQrBM; b2+iBQM rBHH ;Bp2 �M Qp2`pB2r Q7 *?BM�Ƕb BMMQp�iBQM +�T�+BiB2b- 2H�#Q`�iBM; QM i?2 +H�bbB+ BMMQ@
p�iBQM BM/B+�iQ`bX q?BH2 K�Mv b+?QH�`b �M/ M2rbT�T2`b 2KT?�bBx2 i?2 `BbBM; MmK#2` Q7 T�i2Mi �TTHB+�iBQMb
�b 2pB/2M+2 7Q` *?BM�Ƕb ;`QrBM; BMMQp�iBQM +�T�#BHBiB2b U2X;X- o2m;2H2`b kyRdV- Qi?2`b +QM+Hm/2 i?�i *?BM�Ƕb
2zQ`ib iQ T`Q/m+2 7`QMiB2` BMMQp�iBQM 7�BH2/ U2X;X- a+?KB/ �M/ q�M; kyRdVX >Qr /Q i?2 BM/B+�iQ`b Q7 BMMQ@
p�iBQM +�T�#BHBiB2b +QKT�`2 iQ 2�+? Qi?2`\ *H�bbB+ BM/B+�iQ`b rBHH #2 /Bb+HQb2/ i?�i �bb2bb i?2 2tTH�M�iQ`v
TQr2` Q7 � T�i2Mi �M�HvbBbX Ai Bb- ?Qr2p2`- BKTQ`i�Mi iQ MQi2- i?�i i?2 MmK#2`b �M/ ;`�T?b T`2b2Mi2/ /Q MQi
TB+im`2 � ?QHBbiB+ �M/ mM�K#B;mQmb K2�bm`2K2MiX

:1_.- rQ`H/ b?�`2 Q7 :.S- rQ`H/ b?�`2 Q7 `2b2�`+?2`b �M/ rQ`H/ b?�`2 Q7 Tm#HB+�iBQMb

AMMQp�iBQM +�T�#BHBiB2b ?�p2 #22M K2�bm`2/ #v b2p2`�H BM/B+�iQ`b i?�i +�M #2 +H�bbB}2/ BMiQ BMMQp�iBQM BMTmi
�M/ BMMQp�iBQM QmiTmi BM/B+�iQ`b U6�M kyR9VX h?2 BMMQp�iBQM BMTmi Q7 � +QmMi`v Bb i`�/BiBQM�HHv K2�bm`2/ #v
BM/B+�iQ`b bm+? �b _�. BMp2biK2Mi- _�. T2`bQMM2H �M/ i?2 MmK#2` Q7 i2`iB�`v mMBp2`bBiv /2;`22b r?BH2 i?2
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QmiTmi Bb `2T`2b2Mi2/ #v i?2 MmK#2` Q7 b+B2MiB}+ Tm#HB+�iBQMb- T�i2Mi �TTHB+�iBQMb Q` ;`�Mib �M/ i?2 MmK#2`
Q7 +Bi�iBQMb UǳlL1a*P a+B2M+2 _2TQ`i, hQr�`/b kyjyǴ kyReVX

h?2 lL1a*P a+B2M+2 _2TQ`i 7`QK kyRe Qz2`b � +QKT`2?2MbBp2 Qp2`pB2r Q7 BMMQp�iBQM +�T�#BHBiB2b �`QmM/
i?2 rQ`H/ �M/ BHHmbi`�i2b *?BM�Ƕb bi�i2 Q7 BMMQp�iBQM +QKT�`2/ iQ i?2 `2bi Q7 i?2 rQ`H/ U6B;m`2 jVX

6B;m`2 j, qQ`H/ b?�`2b Q7 :.S- :1_.- `2b2�`+?2`b �M/ Tm#HB+�iBQMb 7Q` i?2 :ky- kyyN �M/ kyRj UWV

aQm`+2, UǳlL1a*P a+B2M+2 _2TQ`i, hQr�`/b kyjyǴ kyReV

AM i2`Kb Q7 rQ`H/ b?�`2 Q7 :HQ#�H :`Qbb 1tT2M/Bim`2 BM _2b2�`+? �M/ .2p2HQTK2Mi U:1_.V- *?BM� r�b
b2+QM/ BM kyRj rBi? �`QmM/ RNXeW- #2?BM/ i?2 la Uk3XRWV �M/ 7QHHQr2/ #v i?2 1l URNXRWV UǳlL1a*P
a+B2M+2 _2TQ`i, hQr�`/b kyjyǴ kyReVX AM kyyN- *?BM� r�b biBHH #2?BM/ i?2 1lX >Qr2p2`- #Qi? i?2 la �M/
i?2 1l ?�p2 2tT2`B2M+2/ � /2+`2�b2 BM i?2B` b?�`2 7`QK kyyN iQ kyRjX h?2 b�K2 /2p2HQTK2Mi +�M #2 b22M 7Q`
i?2B` rQ`H/ b?�`2 Q7 :.S- rQ`H/ b?�`2 Q7 `2b2�`+?2`b �M/ rQ`H/ b?�`2 Q7 Tm#HB+�iBQMbX .2bTBi2 i?Bb /2+`2�b2
BM rQ`H/ b?�`2b- i?2 1l �M/ i?2 la bm`T�bb2/ *?BM� BM KQbi Q7 i?2 BM/B+�iQ`bX 6Q` BMbi�M+2- `2;�`/BM; i?2
rQ`H/ b?�`2 Q7 :.S �M/ i?2 rQ`H/ b?�`2 Q7 Tm#HB+�iBQMb- i?2 la �M/ i?2 1l #Qi? QmiT2`7Q`K2/ *?BM�X q?BH2
*?BM� ?�/ � rQ`H/ b?�`2 Q7 :.S Q7 ReXRW- i?2 1l ?�/ � ReXNW rQ`H/ b?�`2 Q7 :.S �M/ i?2 la � ReXdW
rQ`H/ b?�`2 Q7 :.S BM kyRjX LQM2i?2H2bb- i?2b2 MmK#2`b �`2 +HQb2X Ai Bb 2pB/2Mi- i?�i *?BM� biBHH ?�b iQ +�i+?
mT- r?2M +QKT�`BM; Bib rQ`H/ b?�`2 Q7 Tm#HB+�iBQMb UkyXkWV iQ i?Qb2 Q7 i?2 la Uk8XjWV �M/ i?2 1l Uj9XyWVX
q?BH2 i?2`2 `2K�BMb � M22/ iQ +�i+? mT- Bi ?�b iQ #2 MQi2/- i?�i *?BM� ?�b #22M �#H2 iQ �HKQbi /Qm#H2
Bib b?�`2 Q7 Tm#HB+�iBQMb BM 7Qm` v2�`bX _2;�`/BM; i?2 rQ`H/ b?�`2 Q7 `2b2�`+?2`b- *?BM� ?�b bm`T�bb2/ i?2
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la 7`QK kyyN iQ kyRj- `�MFBM; b2+QM/ URNXRWV #2?BM/ i?2 1l UkkXkWV BM kyRj UǳlL1a*P a+B2M+2 _2TQ`i,
hQr�`/b kyjyǴ kyReVX Pp2`�HH- *?BM� ?�b BKT`Qp2/ Bib BMMQp�iBQM BM/B+�iQ`bX .Bz2`2M+2b #2ir22M *?BM�-
i?2 la �M/ i?2 1l �`2 bK�HH- 2t+2Ti 7Q` i?2 rQ`H/ b?�`2 Q7 :1_. �M/ rQ`H/ b?�`2 Q7 Tm#HB+�iBQMb- r?2`2
/Bz2`2M+2b �`2 biBHH +QMbB/2`�#H2X 6BM�HHv- +QMbB/2`BM; i?�i i?2 1l Bb MQi � +QmMi`v- *?BM� ?�b +QMbB/2`�#Hv
?B;?2` b?�`2b i?�M �Mv Qi?2` +QmMi`v 2t+2Ti i?2 la U6B;m`2 jVX

h?2 MmK#2`b Q7 i?Bb `2TQ`i ?B;?HB;?i i?�i *?BM�Ƕb BMMQp�iBQM BMTmi Bb bQK2r?�i +HQb2 iQ i?2 BMTmi Q7 i?2
la �M/ i?2 1lX AM +QMi`�bi- *?BM�Ƕb QmiTmi BM/B+�iQ`- i?2 rQ`H/ b?�`2 Q7 Tm#HB+�iBQMb Bb biBHH H�;;BM; #2@
?BM/X LQM2i?2H2bb- *?BM� ?�b BKT`Qp2/ Bib BMMQp�iBQM +�T�#BHBiB2b /`�K�iB+�HHv i?`Qm;?Qmi i?2 H�bi /2+�/2b-
�Hi?Qm;? Q7i2M +`BiB+Bx2/ �b #2BM; KQ`2 Q7 � [m�MiBi�iBp2 M�im`2 i?�M � [m�HBi�iBp2 U6�M kyR9VX aBM+2 i?2
p�`B2iv Q7 BM/B+�iQ`b 7Q` BMMQp�iBQM QmiTmi r�b HBKBi2/ iQ Tm#HB+�iBQMb- r2 b?�HH /22K Bi M2+2bb�`v iQ BM+Hm/2
Qi?2` K2�bm`2K2MibX

S�i2Mi �TTHB+�iBQMb

"v kyRe *?BM2b2 T�i2Mi �TTHB+�iBQMb K�/2 mT 9kX3W Q7 �HH �TTHB+�iBQMb rQ`H/rB/2X AM �#bQHmi2 MmK#2`b-
i?Bb K2�Mb i?�i *?BM� }H2/ R-jj3-8yj Qmi Q7 j-Rkd-Nyy T�i2MibX *QKT�`2/ iQ *?BM�- i?2 la }H2/ ey8-8dR
T�i2Mib UǳqQ`H/ AMi2HH2+im�H S`QT2`iv AM/B+�iQ`b kyRdǴ kyRdVX Pp2`�HH- T�i2Mi Q{+2b ?�p2 2tT2`B2M+2/ �M
BM+`2�b2 BM T�i2Mi �TTHB+�iBQMb Qp2` b2p2M v2�`b- rBi? �M �MMm�H ;`Qri? Q7 3XjW BM ;HQ#�H T�i2Mi }HBM;b BM
kyReX *?BM�- #2BM; i?2 K�BM /`Bp2` Q7 ;`Qri?- 2tT2`B2M+2/ �M BM+`2�b2 BM T�i2Mi �TTHB+�iBQMb Q7 kRX8W BM
kyReX AM +QMi`�bi- i?2 la 2tT2`B2M+2/ �M BM+`2�b2 Q7 kXdWX AM/22/- *?BM�Ƕb T�i2Mi �TTHB+�iBQMb 2tT2`B2M+2/
� ;`Qri? 7`QK kyyy QM i?�i Bb MQi +QKT�`�#H2 iQ �Mv Qi?2` ;`Qri? Q7 i?2 iQT 8 Q{+2bX �`QmM/ kyy8 Bi
bm`T�bb2/ i?2 EQ`2�M AMi2HH2+im�H S`QT2`iv P{+2 UEASPV �M/ i?2 1m`QT2�M S�i2Mi P{+2 U1SPV 7Q` i?2
}`bi iBK2X 6Bp2 v2�`b H�i2` Bi bm++22/2/ BM QmiT�+BM; i?2 Qi?2` iQT 8 Q{+2b �b r2HHX q?2M ?�pBM; � +HQb2`
HQQF �i i?2 `�iBQ #2ir22M `2bB/2Mi �M/ MQM@`2bB/2Mi �TTHB+�iBQMb BM /Bz2`2Mi Q{+2b- i?2 qASP AM/B+�iQ`b
kyRd `2TQ`i BHHmbi`�i2b i?�i `2bB/2Mib }H2/ KQbi Q7 i?2 �TTHB+�iBQMb �i i?2 aASPX AM +QMi`�bi- �TTHB+�iBQMb
�i i?2 laShP �M/ 1SP r2`2 }H2/ #v `2bB/2Mib �M/ MQM@`2bB/2Mib BM #�H�M+2X q?2M HQQFBM; �i i?2 Q`B;BM
Q7 �TTHB+�iBQMb BMbi2�/ i?�M HQQFBM; �i Q{+2b- i?2 qASP AM/B+�iQ`b kyRd `2TQ`i 2tTH�BMb i?�i ǳNeW Q7 �HH
�TTHB+�iBQMb 7`QK *?BM� �`2 }H2/ BM *?BM�- �M/ QMHv 9W }H2/ �#`Q�/X AM +QMi`�bi- }HBM;b �#`Q�/ +QMbiBimi2
�`QmM/ 9jW Q7 iQi�H �TTHB+�iBQMb 7`QK C�T�M �M/ i?2 lXaXǴ UǳqQ`H/ AMi2HH2+im�H S`QT2`iv AM/B+�iQ`b kyRdǴ
kyRd, TX jjVX AM i2`K Q7 miBHBiv KQ/2H �TTHB+�iBQMb- �HbQ +�HH2/ T2iiv T�i2Mib- *?BM�Ƕb b?�`2 Q7 rQ`H/rB/2
�TTHB+�iBQMb Bb 2p2M ?B;?2`X liBHBiv KQ/2Hb �`2 bBKBH�` iQ T�i2Mib #mi ?�p2 � ǳb?Q`i2` i2`K Q7 T`Qi2+iBQM
�M/ H2bb bi`BM;2Mi T�i2Mi�#BHBiv `2[mB`2K2MibǴ UǳqQ`H/ AMi2HH2+im�H S`QT2`iv AM/B+�iQ`b kyRdǴ kyRd, TX jNVX
AM kyRe- *?BM� }H2/ N8W Q7 i?2 miBHBiv �TTHB+�iBQMbX h?Bb +Q``2bTQM/b iQ R-9dd8-Ndd Qmi Q7 R-88j-jyy miBHBiv
KQ/2H �TTHB+�iBQMb UǳqQ`H/ AMi2HH2+im�H S`QT2`iv AM/B+�iQ`b kyRdǴ kyRdVX *?BM� BM+`2�b2/ Bib b?�`2 Q7 miBHBiv
KQ/2H �TTHB+�iBQMb #v jyXNW 7`QK kyR8 iQ kyReX

q?BH2 *?BM� K�/2 mT 9kX3W Q7 �HH �TTHB+�iBQMb rQ`H/rB/2- i?2 r?QH2 Q7 �bB� K�/2 mT e9XeW BM kyRe U6B;m`2 9VX
h?2`2#v- �bB� �++QmMib 7Q` i?2 KQbi bB;MB}+�Mi b?�`2 Q7 T�i2Mi �TTHB+�iBQMb rQ`H/rB/2X �bB� Bb 7QHHQr2/ #v
LQ`i? �K2`B+� rBi? � b?�`2 Q7 kyX8W �M/ 1m`QT2 rBi? RRXjW BM kyReX h?2 `2;BQM �bB� ?�b i?2 H�`;2bi
�p2`�;2 ;`Qri? 7`QK kyye iQ kyRe rBi? �`QmM/ 3X8W UǳqQ`H/ AMi2HH2+im�H S`QT2`iv AM/B+�iQ`b kyRdǴ kyRdVX
aBM+2 *?BM� �++QmMib 7Q` 9kX3W Q7 i?2 rQ`H/rB/2 �TTHB+�iBQMb- kRX3W Q7 rQ`H/rB/2 �TTHB+�iBQMb Q`B;BM�i2/
7`QK i?2 `2bi Q7 �bB�- i?mb MQi QMHv *?BM� #mi �HbQ Qi?2` �bB�M `2;BQMb �`2 2tT2`B2M+BM; � T�i2MiBM; bm`;2X
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q?2M +QKT�`BM; i?2B` b?�`2 rBi? i?2 b?�`2 Q7 LQ`i? �K2`B+� �M/ 1m`QT2- i?2B` T�`i Bb i?2 b2+QM/ H�`;2bi
#27Q`2 LQ`i? �K2`B+� �M/ 1m`QT2- #mi �7i2` *?BM�X h?2 +QmMi`B2b i?�i �++QmMi KQbiHv 7Q` i?2 Qi?2` �bB�M
+QmMi`B2b �`2 C�T�M �M/ i?2 _2Tm#HB+ Q7 EQ`2�- r?B+? �++QmMi 7Q` jR3Xj3R �M/ ky3X3jy T�i2Mi �TTHB+�iBQMbX
JQ`2Qp2`- BM +QKT�`BbQM iQ Qi?2` /2p2HQTBM; +QmMi`B2b- *?BM�Ƕb T�`i Bb [mBi2 BKT`2bbBp2X

qBi? `2;�`/ iQ BM+QK2 ;`QmTb- i?2 BM+`2�bBM; BKTQ`i�M+2 Q7 i?2 mTT2` KB//H2@BM+QK2 ;`QmT Bb `2p2�H2/X q?BH2
i?2 ;`QmT �++QmMi2/ 7Q` R3XjW Q7 rQ`H/rB/2 T�i2Mi �TTHB+�iBQMb BM kyye- Bi r�b 9dXeW BM kyReX AM +QMi`�bi
iQ i?2 mTT2` KB//H2@BM+QK2 ;`QmT r?Q BM+`2�b2/ Bib b?�`2 Q7 rQ`H/rB/2 �TTHB+�iBQMb- i?2 ?B;?@BM+QK2 ;`QmT
Ĝ +QMbBbiBM; Q7 +QmMi`B2b- HBF2 i?2 la- arBix2`H�M/- �M/ :2`K�Mv- FMQrM 7Q` i?2B` BMMQp�iBp2 +�T�#BHBiB2b
U�+?BHH�/2HBb �M/ �MiQM�FBb kyyRV Ĝ ?�b /2+`2�b2/ i?2B`b 7`QK d3XjW BM kyye iQ 9NXeW BM kyReX h?Bb /2+`2�b2
KB;?i `2~2+i � b?B7i Q7 BMMQp�iBp2 +�T�#BHBiB2b �r�v 7`QK ?B;?@BM+QK2 +QmMi`B2b- �M/ i?mb i?2 mbm�H bmbT2+ib-
iQr�`/b M2r TH�v2`b BM i?2 ;HQ#�H BMMQp�iBQM H�M/b+�T2X

6B;m`2 9, S�i2Mi ;`�Mib �M/ �TTHB+�iBQMb T2` `2;BQM kyye �M/ kyRe

aQm`+2, ǳqQ`H/ AMi2HH2+im�H S`QT2`iv AM/B+�iQ`b kyRdǴ kyRd

h?2 T�ii2`M 7QmM/ 7Q` T�i2Mi �TTHB+�iBQMb Bb bBKBH�`Hv `2~2+i2/ BM T�i2Mi ;`�Mib U6B;m`2 9VX h?2 �bB�M `2;BQM
�++QmMib 7Q` i?2 KQbi bm#bi�MiB�H T�`i Q7 rQ`H/rB/2 ;`�Mi2/ T�i2Mib rBi? 8dWX AM kyye- i?Bb b?�`2 r�b biBHH
bHB;?iHv #2HQr i?2 8yW K�`F rBi? � b?�`2 Q7 93X3W Q7 rQ`H/rB/2 �TTHB+�iBQMbX �;�BM- LQ`i? �K2`B+� Bb
b2+QM/ BM i2`Kb Q7 i?2 b?�`2 Q7 rQ`H/rB/2 T�i2Mi ;`�MibX Aib b?�`2 ?�b bHB;?iHv /2+`2�b2/ 7`QK k8W BM kyye
iQ k9X9W BM kyReX �b rBi? T�i2Mi �TTHB+�iBQMb- i?2 mTT2` KB//H2@BM+QK2 ;`QmT ?�b BM+`2�b2/ Bib b?�`2 Q7
rQ`H/rB/2 T�i2Mi ;`�Mib +QMbB/2`�#Hv 7`QK kyye iQ kyRe U7`QK R8X9W iQ j8XRWVX AM +QMi`�bi- i?2 ?B;?@BM+QK2
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;`QmTǶb b?�`2 Q7 T�i2Mi ;`�Mib ?�b /2+`2�b2/ 7`QK 3RX9W BM kyye iQ ekXdW BM kyReX >2M+2- #Qi? BM i2`Kb
Q7 T�i2Mi �TTHB+�iBQMb �M/ ;`�Mib i?2 mTT2`@KB//H2@BM+QK2 ;`QmT ?�b b22M +QMbB/2`�#H2 ;`Qri? BM i?2 b?�`2
Q7 i?2 rQ`H/ iQi�H UǳqQ`H/ AMi2HH2+im�H S`QT2`iv AM/B+�iQ`b kyRdǴ kyRdVX h?Bb ;`Qri? BM/B+�i2b � b?B7i Q7
BMMQp�iBp2 +�T�#BHBiB2b �r�v 7`QK ?B;?@BM+QK2 +QmMi`B2b iQr�`/b mTT2`@KB//H2@BM+QK2 +QmMi`B2bX h?2 ;HQ#�H
BMMQp�iBQM H�M/b+�T2 Bb +?�M;BM;- �M/ *?BM�- BM T�`iB+mH�`- Bb ;�BMBM; BKTQ`i�M+2 �b � +QmMi`v �++QmMiBM; 7Q`
KQbi Q7 i?2 T�i2Mib }H2/ rQ`H/rB/2X h?2 T�i2MiBM; Q7 i?2 r?QH2 �bB�M `2;BQM �++2Mim�i2b *?BM�Ƕb BM+`2�bBM;
BKTQ`i�M+2X

�7i2` ?�pBM; /2i2`KBM2/ i?2 T�i2Mi Q{+2b rBi? i?2 KQbi T�i2Mi �TTHB+�iBQMb- Bi Bb 2bb2MiB�H iQ i�F2 BMiQ
�++QmMi i?2 }`K@H2p2HX PM i?2 KB+`Q@H2p2H- r?2`2 /Q i?2 }`Kb i?�i T�i2Mi KQbi }H2 i?2B` T�i2Mib\ .Q2b i?2
Q`B;BM Q7 i?2 iQT Ryy }`K �TTHB+�Mib KB``Q` i?2 Qp2`�HH T�ii2`M Q7 i?2 �bB�M `2;BQM #2BM; i?2 KQbi bB;MB}+�Mi
T�i2Mi �TTHB+�Mi\ AM/22/- i?2 iQT Ry �TTHB+�Mib rQ`H/rB/2 �`2 �bB�@#�b2/ KmHiBM�iBQM�HbX h?2b2 �`2, *�MQM
AM+X UC�T�MV- a�KbmM; 1H2+i`QMB+b U_2Tm#HB+ Q7 EQ`2�V- S�M�bQMB+ UC�T�MV- hQb?B#� UC�T�MV- hQvQi� CB/Qb?�
UC�T�MV- JBibm#Bb?B 1H2+i`B+ UC�T�MV- >m�r2B h2+?MQHQ;B2b U*?BM�V- G: 1H2+i`QMB+b U_2Tm#HB+ Q7 EQ`2�V-
ai�i2 :`B/ *Q`TQ`�iBQM Q7 *?BM� U*?BM�V- a2BFQ 1TbQM UC�T�MV UǳqQ`H/ AMi2HH2+im�H S`QT2`iv AM/B+�iQ`b
kyRdǴ kyRdVX

h?2 7QHHQrBM; i�#H2 Uh�#H2 RV BHHmbi`�i2b i?2 Q`B;BM Q7 i?2 iQT Ryy �TTHB+�Mib 7`QK kyRR iQ kyR9 UǳqQ`H/
AMi2HH2+im�H S`QT2`iv AM/B+�iQ`b kyRdǴ kyRdVX �HH BM �HH- MBM2 Q`B;BMb �`2 `2T`2b2Mi2/X q?BH2 i?2 HBbi K�BMHv
+QMi�BMb JL1b- R9 *?BM2b2 mMBp2`bBiB2b �`2 T`2b2Mi- �HbQX 6BM�HHv- QM +QmMi`v@- �b r2HH �b }`K@H2p2H- *?BM�
Bb 72�im`2/ �b � bB;MB}+�Mi BMMQp�iQ` UǳqQ`H/ AMi2HH2+im�H S`QT2`iv AM/B+�iQ`b kyRdǴ kyRdVX JQ`2Qp2`- i?2
�bB�M `2;BQM bi�M/b Qmi �b i?2 `2;BQM rBi? i?2 KQbi bB;MB}+�Mi b?�`2 Q7 i?2 iQT Ryy T�i2Mi �TTHB+�MibX h?Bb
Bb BM +QM+Q`/�M+2 rBi? i?2 }M/BM;b 7`QK 6B;m`2 9 r?2`2 i?2 �bB�M `2;BQM �++QmMi2/ 7Q` i?2 KQbi bm#bi�MiB�H
T�`i Q7 rQ`H/rB/2 �TTHB2/ 7Q` �M/ ;`�Mi2/ T�i2MibX

h�#H2 R, P`B;BM Q7 iQT Ryy �TTHB+�Mib 7`QK kyRR iQ kyR9
*QmMi`v LmK#2` Q7 �TTX
C�T�M 9y
*?BM� ke
EQ`2� R8
la N
:2`K�Mv e
6`�M+2 R
L2i?2`H�M/b R
ar2/2M R
h�Br�M R

h?2 �bb2bbK2Mi Q7 � +QmMi`vǶb BMMQp�iBQM +�T�#BHBiB2b `2[mB`2b i?2 /BbiBM+iBQM #2ir22M /Bz2`2Mi ivT2b Q7 BM@
MQp�iQ`b bm+? �b #mbBM2bb 2Mi2`T`Bb2b- ;Qp2`MK2Mib- ?B;?2` 2/m+�iBQM �M/ T`Bp�i2 MQM@T`Q}i Q`;�MBx�iBQMbX
q?BH2 i?2 HBbi Q7 i?2 iQT Ryy T�i2Mi �TTHB+�Mib `2p2�Hb i?�i R9 Qmi Q7 i?2 ke *?BM2b2 iQT BMMQp�iQ`b �`2 mMB@
p2`bBiB2b- i?Bb `�iBQ Bb MQi `2~2+i2/ BM i?2 /Bbi`B#miBQM Q7 _�. T2`bQMM2H #2ir22M /Bz2`2Mi ivT2b Q7 BMMQp�iQ`bX
AM kyR8- #mbBM2bb 2Mi2`T`Bb2b 2KTHQv2/ k-N KBHHBQM _�. T2`bQMM2H Qmi Q7 � iQi�H Q7 j-3 KBHHBQMX �`QmM/ y-8
KBHHBQM r2`2 2KTHQv2/ #v i?2 ;Qp2`MK2Mi �M/ y-9 KBHHBQM #v i?2 ?B;?2` 2/m+�iBQM b2+iQ`X 1KTHQvK2Mi #v
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T`Bp�i2 MQM@T`Q}i Q`;�MBx�iBQMb +�M #2 M2;H2+i2/ bBM+2 Bi �KQmMib iQ � 72r i?Qmb�M/ UǳP1*. ai�iBbiB+b @
a+B2M+2- h2+?MQHQ;v �M/ S�i2MibǴ kyRdVX h?2 lL1a*P a+B2M+2 _2TQ`i 7`QK kyRe +QM}`Kb i?�i `2;�`/BM;
_�. 2tT2M/Bim`2 i?2 #mbBM2bb 2Mi2`T`Bb2 b2+iQ` Bb T`2/QKBM�Mi U.�i� 7`QK kyRjVX q?BH2 deXeW Q7 _�. 2t@
T2M/Bim`2 �`2 �ii`B#mi2/ iQ i?2 #mbBM2bb 2Mi2`T`Bb2 b2+iQ`- ReXReW #2HQM; iQ i?2 ;Qp2`MK2Mi b2+iQ` �M/ dXkjW
iQ ?B;?2` 2/m+�iBQM BM kyRjX h?Bb /�i� Bb +QMbBbi2Mi rBi? i?2 /Bbi`B#miBQM Q7 _�. T2`bQMM2HX �+?BHH�/2HBb
�M/ �MiQM�FBb UkyyRV `2p2�H2/ i?�i i?2 MmK#2` Q7 BMMQp�iBQMb �M/ T�i2Mib Bb `2H�i2/ iQ i?2 H2p2H Q7 _�.
2tT2M/Bim`2X >2M+2 Bi Bb MQi bm`T`BbBM;- i?�i BM i2`Kb Q7 T�i2Mib �M/ _�. 2tT2M/Bim`2 KQbi Q`B;BM�i2 7`QK
#mbBM2bb 2Mi2`T`Bb2bX

a+B2MiB}+ Tm#HB+�iBQMb

q2 ?�p2 b?QrM i?�i *?BM� `�MFb i?B`/ �7i2` i?2 la �M/ 1m`QT2 BM i2`Kb Q7 b?�`2 Q7 b+B2MiB}+ Tm#HB+�iBQMb BM
kyRjX q?2M ?�pBM; � +HQb2` HQQF �i b+B2MiB}+ Tm#HB+�iBQMb- Bi Bb `2p2�H2/ i?�i *?BM� Tm#HBb?2/ KQbiHv T�T2`b
`2H�i2/ iQ 2M;BM22`BM; Uj9X3WV BM kyRj- 7QHHQr2/ #v +?2KBbi`v Uk9X8WV- +QKTmi2` b+B2M+2b UkRXRWV- T?vbB+b
URNXeWV- K�i?2K�iB+b UR3XyWV- #BQHQ;B+�H b+B2M+2b URjXNWV �M/ }M�HHv K2/B+�H b+B2M+2b UdX8WV Uo2m;2H2`b
kyRdc ǳlL1a*P a+B2M+2 _2TQ`i, hQr�`/b kyjyǴ kyReVX aBM+2 +?2KBbi`v- #BQHQ;B+�H b+B2M+2b �M/ K2/B+�H
b+B2M+2b TH�v �M BKTQ`i�Mi `QH2 7Q` *?BM�Ƕb BMMQp�iBQM +�T�#BHBiB2b BM i2`Kb Q7 b+B2MiB}+ Tm#HB+�iBQMb- QM2 +�M
�bbmK2 i?�i /QK2biB+ BMMQp�iBQM BM T?�`K�+2miB+�Hb Bb bi`QM;X h?Bb �bbmKTiBQM Bb DmbiB}2/ bBM+2 ?BbiQ`B+�H
/Q+mK2Mi�iBQM ?�b b?QrM i?�i +?2KBbi`v- #BQHQ;B+�H b+B2MiB}+ �M/ K2/B+�H �+?B2p2K2Mib �TTHv BM T�`iB+mH�` iQ
BMMQp�iBQM BM i?2 T?�`K�+2miB+�H BM/mbi`v U�+?BHH�/2HBb �M/ �MiQM�FBb kyyRVX >Qr2p2`- �`QmM/ k9X9W Q7 i?2
Tm#HB+�iBQMb �`2 +`2�i2/ BM +Q@�mi?Q`b?BT- r?B+? K2�Mb i?�i b+B2MiB}+ Tm#HB+�iBQMb �`2 MQi bQH2Hv Q`B;BM�iBM;
7`QK *?BM�X h?2 la +QMbiBimi2b i?2 K�BM T�`iM2` rBi? �`QmM/ RRN-8N9 +Q@Tm#HBb?2/ T�T2`b- 7QHHQr2/ #v
C�T�M rBi? ke-y8j T�T2`b BM i?2 T2`BQ/ kyy3 iQ kyR9 UǳlL1a*P a+B2M+2 _2TQ`i, hQr�`/b kyjyǴ kyReVX
�T�`i 7`QK i?2 b+B2MiB}+ Tm#HB+�iBQMb i?�i BM/B+�i2 � 7Q+mb QM T?�`K�+2miB+�H BMMQp�iBQM- irQ Q7 *?BM�Ƕb Rj
K2;�@2M;BM22`BM; T`Q;`�Kb- i?�i r2`2 K�/2 Tm#HB+ `272` iQ M2r /`m; /2p2HQTK2Mi Q` i`2�iK2Mib Q7 K�DQ`
/Bb2�b2bX >2M+2- Bi b22Kb `2�bQM�#H2 iQ �bbmK2 i?�i *?BM� Bb i`vBM; iQ 7Qbi2` Bib T?�`K�+2miB+�H BM/mbi`vX

q?BH2 Bi ?�b #22M b?QrM i?�i *?BM�Ƕb BMMQp�iBQM BMTmi Bb +QKT�`�#H2 iQ i?2 q2bi2`M bi�M/�`/- i?2 lL1a*P
a+B2M+2 _2TQ`i 2tTH�BMb i?�i *?BM� Bb MQM2i?2H2bb biBHH /2T2M/2Mi QM 7Q`2B;M +Q`2 i2+?MQHQ;B2b 7Q` Bib BMMQ@
p�iBQM QmiTmiX AM +QMi`�bi- i?2 :HQ#�H AMMQp�iBQM AM/2t 7`QK kyRd- HBbiBM; *?BM� �b i?2 bQH2 KB//H2@BM+QK2
2+QMQKv BM i?2 iQT k8- `�MFb i?2 +QmMi`v Qp2`�HH kkM/- rBi? �M BMMQp�iBQM BMTmi `�MF Q7 jR �M/ QmiTmi
`�MF Q7 RRR U*Q`M2HH lMBp2`bBiv- ALa1�.- �M/ qASP kyRdVX h?Bb `�MFBM; bm;;2bib i?�i *?BM�Ƕb BMMQp�iBQM
QmiTmi Bb- BM 7�+i- +HQb2` iQ �/p�M+2/ 2+QMQKB2b i?�M Bib BMTmiX �Hi?Qm;? i?2 `2H�iBp2 `�MFBM; bm;;2bib i?Bb-
r?2M i�FBM; BMiQ �++QmMi i?2 �#bQHmi2 b+Q`2b- QM2 +�M MQiB+2 i?�i *?BM�Ƕb BMTmi b+Q`2b ?B;?2` i?�M Bib Qmi@
TmiX 6m`i?2`KQ`2- i?2 BM/2t �ii2bib iQ *?BM� � ?B;? BMMQp�iBQM 2{+B2M+v- `�MFBM; Bi j`/ BM kyRd- /2bTBi2
B/2MiB7vBM; BMbiBimiBQMb �b � r2�FM2bb Q7 *?BM�Ƕb BMMQp�iBQM H�M/b+�T2X

AM +QM+HmbBQM- i?2 �bb2bbK2Mi Q7 r?2i?2` i?2 BMTmib �M/ QmiTmib Q7 *?BM�Ƕb BMMQp�iBQM �`2 bB;MB}+�MiHv
bBKBH�` iQ i?Qb2 Q7 �/p�M+2/ 2+QMQKB2b /2T2M/b QM i?2 K2�bm`2K2MiX LQM2i?2H2bb- i?2 /Bz2`2Mi BM/B+�iQ`b
`2p2�H2/ i?�i *?BM� ?�b T`Q;`2bb2/X Ai Bb 2pB/2Mi i?�i *?BM� ?�b #2+QK2 � F2v TH�v2` BM BMMQp�iBQMX "Qi?
i?2 T�i2Mi BM/B+�iQ` �M/ Qi?2` BM/B+�iQ`b ?�p2 ?B;?HB;?i2/ *?BM�Ƕb `QH2X JQ`2Qp2`- *?BM� ?�b mM/2`i�F2M

Rh?2 :HQ#�H AMMQp�iBQM AM/2t kyRd- /BbiBM;mBb?2b #2ir22M *?BM� �M/ >QM; EQM; U*?BM�Vc ?2M+2 i?2 `�MFBM; /Q2b MQi i�F2
BMiQ �++QmMi >QM; EQM;Ƕb b+Q`2b U*Q`M2HH lMBp2`bBiv- ALa1�.- �M/ qASP- kyRdV

Re



BMp2biK2Mib �M/ BM+`2�bBM;Hv Tm#HBb?2/ b+B2MiB}+ Tm#HB+�iBQMb rBi? `2;�`/ iQ T?�`K�+2miB+�HbX h?mb- � HQQF
�i i?2 *?BM2b2 T?�`K�+2miB+�H BM/mbi`v Bb Q7 BMi2`2biX
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kXk h?2 T?�`K�+2miB+�H BM/mbi`v

qBi?BM i?2 +QMbi`�BMib Q7 i?Bb i?2bBb- i?2 T?�`K�+2miB+�H BM/mbi`v ?�b #22M +?Qb2M �b i?2 mMBi Q7 �M�HvbBb /m2
iQ b2p2`�H `2�bQMbX PM i?2 QM2 ?�M/- /m2 iQ Bib T`QT2MbBiv iQ T�i2Mi Ĝ iQ b2+m`2 i?2 b�H2 Q7 #`�M/2/ /`m;b
�;�BMbi ;2M2`B+b Ĝ U2X;X- :�bbK�MM kyy3V- �M/ QM i?2 Qi?2` ?�M/ /m2 iQ Bib ;HQ#�H M�im`2 �M/ BM+`2�bBM;
2K#2//2/M2bb BM ;HQ#�H BMMQp�iBQM M2irQ`Fb U"`m+?2 kyyN#VX S?�`K�+2miB+�Hb �`2 QM2 Q7 i?2 i?`22 K�DQ`
BM/mbi`B2b r?2`2 JL1b /BbT2`b2 _�. ;HQ#�HHv U"`m+?2 kyyN#VX

aBM+2 i?Bb T�T2` �ii2KTib iQ �bb2bb BMMQp�iBQM /vM�KB+b Q7 T?�`K�+2miB+�H BMMQp�iBQM BM *?BM�- i?2 BM/mbi`v
rBHH #2 /2b+`B#2/ BM i?2 7QHHQrBM;X h?Bb /2b+`BTiBQM rBHH 7�+BHBi�i2 i?2 mM/2`bi�M/BM; Q7 i?2 +QMi2ti bm``QmM/BM;
T?�`K�+2miB+�H BMMQp�iBQMX

kXkXR 1pQHmiBQM

h?2 2K2`;2M+2 Q7 i?2 T?�`K�+2miB+�H BM/mbi`v Q++m``2/ �`QmM/ i?2 KB//H2 Q7 i?2 RNi? +2Mim`vX Ai Q`B;BM�i2/
7`QK irQ /Bz2`2Mi bQm`+2b- 2Bi?2` �TQi?2+�`B2b Q` +?2KB+�H +QKT�MB2bX q?BH2 i?2 H�ii2` KQp2/ BMiQ i?2
r?QH2b�H2 T`Q/m+iBQM Q7 /`m;b Q` /v2- i?2 7Q`K2` /B/ `2b2�`+? �M/ /Bb+Qp2`2/ K2/B+�H �TTHB+�iBQMb 7Q` i?2B`
T`Q/m+ibX 6Q` BMbi�M+2- irQ Q7 i?2 H2�/BM; +QKT�MB2b BM T?�`K�+2miB+�Hb MQr�/�vb- J2`+F �M/ S}x2`-
7Q`K2`Hv r2`2 FMQrM 7`QK �MQi?2` }2H/X J2`+F bi�`i2/ �b �M �TQi?2+�`v- r?BH2 S}x2` �b � T`Q/m+2` Q7
Q`;�MB+ +?2KB+�Hb U.�2KK`B+? �M/ "Qr/2M kyy8VX

�7i2` Bib 2K2`;2M+2 BM i?2 RNi? +2Mim`v- i?2 BM/mbi`v 2MDQv2/ Bib ;QH/2M 2`� BM i?2 KB/ kyi? +2Mim`vX LmK2`Qmb
BMp2MiBQMb H2�/ iQ � ?2�Hi?B2` bQ+B2ivX �KQM; Qi?2`b- 72K�H2 /2+2�b2b /m2 iQ BM72+iBQMb /m`BM; +?BH/#B`i?
/2+HBM2/ #v KQ`2 i?�M NyW- �M/ BHHM2bb2b bm+? �b im#2`+mHQbBb �M/ TM2mKQMB� +QmH/ #2 +m`2/X AM i?2 RN9yb
i?2 la #2+�K2 i?2 H2�/2` Q7 i?2 BM/mbi`v- T`Q/m+BM; Qp2` ?�H7 Q7 i?2 rQ`H/Ƕb T?�`K�+2miB+�Hb �M/ �++QmMiBM;
7Q` QM2@i?B`/ Q7 BMi2`M�iBQM�H i`�/2 BM K2/B+BM2b U.�2KK`B+? �M/ "Qr/2M kyy8VX �KQM; Qi?2`b- i?2 r�`iBK2
bmTTQ`i 7Q` `2b2�`+? i?�i �++2H2`�i2/ i?2 /2p2HQTK2Mi Q7 T`Q/m+ib r�b `2bTQMbB#H2 7Q` i?2B` TQbBiBQMX 6B`Kb-
�b r2HH �b �+�/2KB+b `2b2�`+?2/- +QMbi�MiHv ?QH/BM; � +HQb2 `2H�iBQMb?BTX h?Bb +QQT2`�iBQM +�M #2 +QMbB/2`2/
� 7Q`K Q7 BMMQp�iBQM M2irQ`FX L2irQ`Fb- ?Qr2p2`- r2`2 `2bi`B+i2/ iQ M�iBQM�H +QHH�#Q`�iBQMbX h`�Mb@M�iBQM�H
BMMQp�iBQM M2irQ`Fb ?�/ MQi #22M /Q+mK2Mi2/ v2iX 6m`i?2`KQ`2- BM i?2 KB/ kyi? +2Mim`v- i?2 BM/mbi`v b�r
i?2 `Bb2 Q7 `2;mH�iBQMbX 6B`Kb r2`2- 7Q` BMbi�M+2- �bbB;M2/ `2bTQMbB#BHBiv 7Q` T`Q/m+i i2biBM;X �i iBK2b- }`Kb
K�`F2i2/ i?2B` T`Q/m+ib K�BMHv iQ T?vbB+B�Mb r?Q T`2b+`B#2/ i?2 /`m;b iQ T�iB2Mib U.�2KK`B+? �M/ "Qr/2M
kyy8VX

AM i?2 RNeyb- la }`Kb r2`2 7�+BM; i?`2�ib 7`QK 1m`QT2�M +QKT2iBiQ`bX .m2 iQ /Bz2`2Mi `2;mH�iQ`v #Q/B2b-
i?2b2 r2`2 7�bi2` �i H�mM+?BM; M2r T`Q/m+ibX h?mb- la }`Kb bi�`i2/ /Bp2`bB7vBM; BMiQ +QMbmK2` T`Q/m+ib
bm+? �b 7`�;`�M+2b �M/ +QbK2iB+bX �b � +QMb2[m2M+2 Q7 b2p2`�H i`�;2/B2b BM 1m`QT2- }`Kb bi�`i2/ BMp2biBM;
KQ`2 BM T`2+HBMB+�H �M/ +HBMB+�H i2biBM; U.�2KK`B+? �M/ "Qr/2M kyy8VX

J2�Mr?BH2- la }`Kb r2`2 2tT2`B2M+BM; /2+`2�bBM; M2r /`m; �TT`Qp�Hb BM i?2 la i?�i 7Q`+2/ i?2K iQ �+iX
h?2v /Bp2`bB}2/ 2p2M KQ`2- 7Q` BMbi�M+2 BMiQ /B�;MQbiB+b �M/ ?Qmb2?QH/ ;QQ/b U.�2KK`B+? �M/ "Qr/2M kyy8VX
6m`i?2`KQ`2- BMi2`M�iBQM�HBx�iBQM +QMbiBimi2/ � +QmMi2`K2�bm`2X >2M+2- i?2v bQH/ i?2B` /`m;b BM+`2�bBM;Hv
Qp2`b2�b- 7Q`KBM; `2b2�`+? M2irQ`Fb rBi? 1m`QT2�M- aQmi? �K2`B+�M �M/ �bB�M H�#b BM i?�i 2p2MiX h?2
i`�Mb@M�iBQM�H BMMQp�iBQM M2irQ`F r�b #Q`MX LQM2i?2H2bb �+?BHH�/2HBb �M/ �MiQM�FBb UkyyRV 2tTH�BM i?�i
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/2bTBi2 BMi2`M�iBQM�HBxBM;- i?2 }`Kb F2Ti i?2B` pBi�H QT2`�iBQMb BM i?2 ?QK2 +QmMi`vX 6B`Kb +�``B2/ Qmi T�`ib
Q7 i?2 /`m; /2p2HQTK2Mi T`Q+2bb �#`Q�/- bBM+2 M�iBQM�H ;Qp2`MK2Mib Q7 i?2 ?Qbi@+QmMi`B2b `2[mB`2/ i?2K iQ
/Q +HBMB+�H i`B�Hb BM i?2B` +QmMi`B2b Q` 2Hb2 }`Kb `BbF2/ MQi ;2iiBM; �TT`Qp�H 7Q` i?2 /`m;b U_�KB`2x kyyeVX

ai�`iBM; BM RN39 rBi? i?2 la 6QQ/ �M/ .`m; �/KBMBbi`�iBQM U6.�VǶb �+i �mi?Q`BxBM; i?2 �TT`Qp�H Q7 ;2M2`B+b
rBi?Qmi T`2+HBMB+�H Q` +HBMB+�H i2biBM; B7 `272``BM; iQ i?2 /�i� Q7 i?2 Q`B;BM�iQ`- #`�M/2/@M�K2 K�Mm7�+im`2`b
b�r +QKT2iBiBQM 7`QK ;2M2`B+ /`m; K�Mm7�+im`2`bX aBM+2 i?2M i?2v ?�p2 #2+QK2 � +QMbB/2`�#H2 T�`i Q7 i?2
BM/mbi`v- /2T2M/2Mi QM i?2 BMMQp�iBQMb Q7 i?2 #`�M/@M�K2 K�Mm7�+im`2`bX h?2 H�ii2` 2Mbm`BM; i?2B` bm`pBp�H
#v T�i2MiBM; BMMQp�iBQMb �M/ /2H�vBM; i?2 T`Q/m+iBQM Q7 ;2M2`B+bX

6BM�HHv- Bi Bb BKTQ`i�Mi iQ K2MiBQM i?�i bBM+2 i?2 RN3yb i?2 }2H/ Q7 #BQi2+?MQHQ;v Bb #2+QKBM; �M BMi2;2`
T�`i Q7 i?2 BM/mbi`vX AM+`2�bBM;Hv H�`;2 T?�`K�+2miB+�H +QKT�MB2b �M/ #BQi2+?MQHQ;v }`Kb +QHH�#Q`�i2 iQ
H2p2`�;2 QM2Ƕb `2bT2+iBp2 +QKTH2K2Mi�`v +�T�#BHBiB2b U*?B�`QMB- *?B2b�- �M/ 6`�iiBMB kyy3VX >Qr2p2`- rBi?
i?2 bHQr/QrM Q7 2+QMQKB+ ;`Qri? BM i?2 la BM i?2 RN3yǶb- �K2`B+�M T?�`K�+2miB+�H +QKT�MB2b /Bp2bi2/ i?2B`
MQM@T?�`K�+2miB+�H #mbBM2bb2b �M/ QTi2/ 7Q` K2`;2`b rBi? Q` �+[mBbBiBQMb Q7 Qi?2` T?�`K�+2miB+�H +QKT�MB2b
`2bmHiBM; BM #B; T?�`K� +QKT�MB2b QT2`�iBM; ;HQ#�HHvX h?2b2 K2`;2`b `2bmHi2/ BM i?2 #B`i? Q7 #HQ+F#mbi2`
/`m;b i?�i +QmH/ #2 H�mM+?2/ rQ`H/rB/2 U�+?BHH�/2HBb �M/ �MiQM�FBb kyyRVX "HQ+F#mbi2` /`m;b `272` iQ /`m;b
rBi? ǳ�MMm�H b�H2b `�M;BM; 7`QK la0 jyy iQ la0 jyyy KBHHBQMǴ U�+?BHH�/2HBb �M/ �MiQM�FBb kyyR, TX 8e8VX h?2
K2`;2`b �M/ �+[mBbBiBQMb- MQi HBKBi2/ iQ i?2 �K2`B+�M +QKT�MB2b- r?B+? r2`2 Q7i2M +`Qbb@#Q`/2`- ?2HT2/ }`Kb
iQ ;�BM �++2bb iQ M2r i2+?MQHQ;B2b- T`Q/m+ib- �M/ K�`F2ibX h?Bb r�v- }t2/ +Qbib +QmH/ #2 /Bbi`B#mi2/ U"`m+?2
kyyN#VX h?2 /Bp2`bB}+�iBQM `2bmHi2/ BM �/�Ti�#BHBiv iQ � +?�M;BM; +QKT2iBiBp2 2MpB`QMK2Mi �M/ 2tTH�BM2/ i?2
bm`pBp�H Q7 H�`;2 T?�`K�+2miB+�H +QKT�MB2b 7QmM/2/ �HKQbi � +2Mim`v �;Q U�+?BHH�/2HBb �M/ �MiQM�FBb kyyRVX
�HH BM �HH- bBM+2 ?�pBM; #2+QK2 KQ`2 BMi2`M�iBQM�H- i?2 BM/mbi`v Bb 2K#2//2/ BM � ǳ7`�K2rQ`F Q7 BMi2`M�iBQM�H
`2;mH�iBQMb �BK2/ H�`;2Hv �i HB#2`�HBxBM; i`�/2X h?mb- i?2 2z2+ib Q7 M�iBQM�H TQHB+B2b QM i?2 BMi2MbBiB2b Q7 i?2
/`BpBM; 7Q`+2b 7Q` hA (i2+?MQHQ;B+�H BMMQp�iBQMbc �mi?Q`Ƕb MQi2) #2+�K2 K�`;BM�HXǴ U�+?BHH�/2HBb �M/ �MiQM�FBb
kyyR, TX 8dkVX

�i i?2 #2;BMMBM; Q7 i?2 kRbi +2Mim`v- +QKTQb2/ Q7 K�BMHv �K2`B+�M �M/ 1m`QT2�M JL1b- i?2 ;HQ#�H T?�`@
K�+2miB+�H BM/mbi`v 2tT2`B2M+2/ /B{+mHiB2b /m2 iQ HQr M2r /`m; QmiTmib- HQM; `2b2�`+? �M/ /2p2HQTK2Mi
+v+H2b- `BbBM; +Qbib �M/ TQi2MiB�H T�i2Mi 2tTB`�iBQMX h?mb- }`Kb /Bb�;;`2;�i2/ i?2B` T?�`K�+2miB+�H p�Hm2
+?�BMc #B; T?�`K�+2miB+�H }`Kb F2Ti i?2B` ?B;? p�Hm2@�//2/ BMMQp�iBQMb BM@?Qmb2 �M/ QmibQm`+2/ i?2 HQr
p�Hm2@�//2/ #mbBM2bb iQ /2p2HQTBM; +QmMi`B2b U>m�M; kyRkVX h?mb- r?BH2 T`2pBQmbHv i?2 BMi2`M�iBQM�HBx�iBQM
T`Q+2bb BM _�. r�b 7Q+mb2/ QM i?2 i`B�/ `2;BQM Q7 /2p2HQT2/ +QmMi`B2b- i?2 kRbi +2Mim`v b�r � b?B7i iQr�`/b
/2p2HQTBM; +QmMi`B2b U"`m+?2 kyyN#VX AM ;2M2`�H- QT2M BMMQp�iBQM b+?2K2b ;�BM2/ ;`QmM/ U:�bbK�MM kyy3VX
"Qmi2HHB2`- :�bbK�MM- �M/ w2/irBix Ukyy3V +QM}`K2/ i?2 BMi2`M�iBQM�HBx�iBQM Q7 _�. Q7 JL1b BM i?2 RNNyb
�M/ 2�`Hv kyyyb BM i?2B` #QQF J�M�;BM; ;HQ#�H BMMQp�iBQM, mM+Qp2`BM; i?2 b2+`2ib Q7 7mim`2 +QKT2iBiBp2M2bb
7`QK kyy3X h?2b2 `2+2Mi /2p2HQTK2Mib +QmH/ +?�HH2M;2 i?2 i`�/BiBQM�H #mbBM2bb KQ/2H Q7 }`Kb- r?B+? `2Hv
QM #HQ+F#mbi2`b 7Q` ;`Qri? U:�bbK�MM kyy3VX AM/22/- �+?BHH�/2HBb �M/ �MiQM�FBb UkyyRV 2tTH�BM i?�i }`Kb
BM+`2�bBM;Hv T�i2Mi BM+`2K2Mi�H BMMQp�iBQM- /m2 iQ ;`QrBM; +QKT2iBiBpBiv �M/ i?2 BM+`2�bBM; T�+2 Q7 BMMQp�@
iBQMX hQ bmKK�`Bx2- i?2 T?�`K�+2miB+�H BM/mbi`v ?�b #2+QK2 ;HQ#�H �M/ +QMM2+i2/- BM+`2�bBM;Hv BMi2;`�iBM;
/2p2HQTBM; +QmMi`B2b �M/ /Bp2`bB7vBM; i?2B` T`Q/m+ibX

RN



kXkXk ai`m+im`2 �M/ T`Q/m+iBQM TBT2HBM2

AM i?2 7QHHQrBM; +?�Ti2`- i?2 `2+2Mi bi`m+im`2 �M/ i?2 /vM�KB+b Q7 i?2 T?�`K�+2miB+�H BM/mbi`v rBHH #2
?B;?HB;?i2/- r?B+? +H�`B}2b i?2 BM/mbi`vǶb BMMQp�iBQM T`Q+2bb2bX h?2 T?�`K�+2miB+�H BM/mbi`v r?BH2 #2BM;
?B;?Hv T`Q}i�#H2- ?�b #2+QK2 p2`v +�TBi�H BMi2MbBp2X qBi? i2+?MQHQ;B+�H T`Q;`2bb- i?2 /2p2HQTK2Mi Q7 M2r
/`m;b ?�b BM+`2�b2/- #mi +Qbib ?�p2 `Bb2M �b r2HHX .m2 iQ i?2b2 `BbBM; +Qbib �M/ BM+`2�bBM; +QKT2iBiBQM BM i?2
BM/mbi`v- �M/ /m2 iQ ;2M2`B+ K�Mm7�+im`2`b- +QKT�MB2b BM+`2�bBM;Hv bT2+B�HBx2 BM QM2 �`2� Q7 T?�`K�+2miB+�HbX
h?2v +m``2MiHv +QM+2Mi`�i2 QM #BQHQ;B+b- +�M+2` i`2�iK2Mi- `�`2 /Bb2�b2b �M/ #BQi2+?MQHQ;vX q?BH2 i?2
K�Mm7�+im`BM; Q7 #`�M/@M�K2 T`Q/m+ib +QM+2Mi`�i2b �`QmM/ H�`;2 KmHiBM�iBQM�Hb- ;2M2`B+ K�Mm7�+im`2`b �`2
`�i?2` HQ+�H Uǳ6`QK oBbBQM iQ .2+BbBQM @ S?�`K� kykyǴ kyRkVX h?2b2 ;2M2`B+ K�Mm7�+im`2`b T`2bbm`2 #`�M/2/
K�Mm7�+im`2`b bBM+2 i?2v H2p2`�;2 i?2 2tTB`�iBQM Q7 T�i2Mib �M/ #`BM; bBKBH�` T`Q/m+ib iQ K�`F2i �i � HQr2`
T`B+2X *QMp2`b2Hv- bQK2 +QKT�MB2b- HBF2 LQp�`iBb- 2Mi2` i?2 K�`F2i Q7 ;2M2`B+b i?2Kb2Hp2b- +QmMi2`�+iBM;
i?Bb i?`2�iX h?2`27Q`2- �+?BHH�/2HBb �M/ �MiQM�FBb UkyyRV [m2biBQM i?2 i`�/BiBQM�H bi`m+im`2 Q7 #`�M/2/@M�K2
/`m;b p2`bmb ;2M2`B+bX h?2v +�HH BMiQ [m2biBQM KQbi }`KbǶ `2HB�M+2 QM #HQ+F#mbi2`b 7Q` 7mim`2 ;`Qri?- #mi
M2p2`i?2H2bb `2p2�H i?�i `�/B+�H BMMQp�iBQMb �`2 +QKK2`+B�HHv KQ`2 bm++2bb7mH i?�M 7QHHQrBM; i?2 H2�/ Q7 �
+QKT2iBiQ` U�+?BHH�/2HBb �M/ �MiQM�FBb kyyRVX

PM �MQi?2` MQi2- �Hi2`M�iBp2b iQ T?�`K�+2miB+�H T`Q/m+ib +?�HH2M;2 i?2 BM/mbi`vX AM/22/- i?2v 7�+2 � i?`2�i Q7
bm#biBimiBQM i?`Qm;? i`2�iK2Mib HBF2 bm`;2`v Q` ?QK2QT�i?B+ i`2�iK2MibX >QK2QT�i?B+ �M/ ?2`#�H `2K2/B2b
�++QmMi2/ 7Q` dX8 #BHHBQM la /QHH�`b BM `2i�BH b�H2b BM kyRd- +QKT�`2/ iQ eXk3 #BHHBQM la /QHH�`b BM kyRR UǳlXaX
_2i�BH a�H2b Q7 >QK2QT�i?B+ �M/ >2`#�H _2K2/B2b kyRR@kyRdǴ kyR3VX q?BH2 MQi +QKT�`�#H2 iQ i?2 98N #BHHBQM
la /QHH�`b Q7 `2p2Mm2 Q7 i?2 T?�`K�+2miB+�H BM/mbi`v BM i?2 la BM kyRe- i?2 b�H2b Q7 ?QK2QT�i?B+ �M/ ?2`#�H
`2K2/B2b ?�p2 #22M ;`QrBM;X >2�Hi? BMbm`2`b- ?Qr2p2` �`2 `2Hm+i�Mi iQ +Qp2` i?2b2X h?mb- i?2 BM/mbi`v ?�b �
HQr H2p2H Q7 i?`2�i i?`Qm;? bm#biBimi2b bBM+2 T?�`K�+2miB+�H /`m;b �`2 �+FMQrH2/;2/ 7Q` i?2B` #2M2}+B�H mb2
�M/ MQi 2p2`v /`m; +�M #2 +QKT2Mb�i2/ #v �Hi2`M�iBp2 i`2�iK2Mib U:�bbK�MM kyy3VX

q?BH2 i?2 i?2�i Q7 bm#biBimiBQM Bb HQr- i?2 BM/mbi`v 2tT2`B2M+2b � bi`QM; `BbF Q7 M2r 2Mi`v Q7 TQi2MiB�H
+QKT2iBiQ`b- /2bTBi2 2tBbiBM; #�``B2`bX AM T?�`K�+2miB+�Hb 2+QMQKB2b Q7 b+�H2 TH�v �M BKTQ`i�Mi `QH2 rBi?
`2;�`/b iQ _�.- K�`F2iBM;- �M/ b�H2bX h?2b2 2+QMQKB2b Q7 b+�H2 �`2 �+?B2p2/ #v i?2 ;HQ#�H K�`F2i T`2b2M+2
Q7 H�`;2 KmHiBM�iBQM�HbX GBF2rBb2- i?2 HQM; /2p2HQTK2Mi +v+H2 Q7 M2r /`m;b �M/ mM+2`i�BM bm++2bb TQb2 �
i?`2�i iQ M2r 2Mi`�MibX AM 7�+i- Bi i�F2b #2ir22M 3 iQ Ry v2�`b 7`QK i?2 _�. iQ i?2 +QKK2`+B�HBx�iBQM Q7
`�/B+�H BMMQp�iBQMb U�+?BHH�/2HBb �M/ �MiQM�FBb kyyRV- Q` N iQ Rj v2�`b U.BM;- 1HB�b?#2`;- �M/ ai`2K2`b+?
kyR9VX 6B`Kb Q7i2M i`v iQ /2H�v i?2 T�i2MiBM; Q7 BMMQp�iBQMb- bQ i?�i i?2 +QKK2`+B�HBx2/ T`Q/m+i Bb T`Qi2+i2/
�b HQM; �b TQbbB#H2X q?BH2 ?B;?Hv `2;mH�i2/ �M/ `2HvBM; QM � #`�M/Ƕb BK�;2- i?2 QmibQm`+BM; �M/ +QMbQHB/�iBQM
Q7 _�. 7�+BHBiB2b ?�p2 K�/2 Bi H2bb /B{+mHi 7Q` M2r }`Kb iQ 2Mi2` i?2 BM/mbi`v U:�bbK�MM kyy3c hm`F kyReVX
*QMi`�+i _2b2�`+? P`;�MBx�iBQMb U*_PV ?�p2 2tT�M/2/ BMiQ i?2 T?�`K�+2miB+�H K�`F2i U:�bbK�MM kyy3VX
L2p2`i?2H2bb- i?2 2Mi`v Bb `2M/2`2/ /B{+mHi #v i?2 HBKBi2/ �++2bb iQ /Bbi`B#miBQM +?�MM2HbX Pp2`�HH- i?2`2
Bb 2pB/2M+2 i?�i *_Pb �M/ bK�HH2` #BQi2+? }`Kb- BM T�`iB+mH�`- /27v i?2 #�``B2`b �M/ 2Mi2` i?2 K�`F2i
U:�bbK�MM kyy3VX >2M+2- /2bTBi2 i?2b2 bi`QM; #�``B2`b- i?2 K�`F2i Bb 7�+BM; � bi`QM; `BbF Q7 M2r TQi2MiB�H
+QKT2iBiQ`bX

PM i?2 Qi?2` ?�M/- i?2 `Bp�H`v #2ir22M 2bi�#HBb?2/ +QKT2iBiQ`b Bb bi`QM;X J�Mm7�+im`2`b T`Q}i 7`QK T�i2Mi2/
T`Q/m+ib �M/ i?2 }`bi@KQp2` �/p�Mi�;2 bBM+2 i?2v +�M �+?B2p2 � ?B;?2` K�`F2i b?�`2X AM 7�+i- MQ bBM;H2
+QKT�Mv +QMi`QHb KQ`2 i?�M � e W b?�`2 UǳJ�`F2i a?�`2 hQT S?�`K� *QKT�MB2b _t .`m;b a�H2b :HQ#�HHv

ky



kyk9Ǵ kyR3VX �M/ i?2 iQT ky /`m; K�Mm7�+im`2`b +QMi`QH � HBiiH2 H2bb i?�M e8W Q7 i?2 ;HQ#�H K�`F2i U6B;m`2 8VX
6B`Kb ǳi`v iQ BKT`Qp2 i?2B` TQbBiBQM #v K2�Mb Q7 T`B+2 +QKT2iBiBQM- �+[mBbBiBQMb- �/p2`iBbBM; #�iiH2b �M/ M2r
T`Q/m+i BMi`Q/m+iBQMbǴ U:�bbK�MM kyy3, TX k3VX AM pB2r Q7 i?Bb bi`QM; `Bp�H`v �M/ i?2 `BbF Q7 2Mi`v Q7 M2r
+QKT2iBiQ`b- T?�`K�+2miB+�H }`Kb KB;?i +?�M;2 i?2B` #mbBM2bb KQ/2H- /Bp2`bB7vBM; BMiQ ;2M2`B+b Q` +?�M;BM;
i?2B` BMMQp�iBQM T`Q+2bb2b- bBM+2 i?2 }`KǶb bm`pBp�H Bb /2T2M/2Mi QM BMMQp�iBQMX

6B;m`2 8, hQT ky T?�`K�+2miB+�H +QKT�MB2b rQ`H/rB/2 #�b2/ QM T`2b+`BTiBQM /`m; K�`F2i b?�`2 BM kyRd

aQm`+2, ǳJ�`F2i a?�`2 hQT S?�`K� *QKT�MB2b _t .`m;b a�H2b :HQ#�HHv kyk9Ǵ kyR3

h?2 BM/mbi`v Bb 7�+BM; � +2`i�BM H2p2H Q7 /2T2M/2M+2 7`QK bmTTHB2`bX 6Q` BMbi�M+2- T?�`K�+2miB+�H K�Mm@
7�+im`2`b `2Hv QM i?2 bmTTHv Q7 `�r K�i2`B�H- r?B+? i?2v M22/ 7Q` i?2 T`Q/m+iBQM Q7 /`m;bX "2+�mb2 Q7
`2;mH�iBQMb- i?2`2 �`2 ?B;? bi�M/�`/b 7Q` `�r K�i2`B�H �b r2HH �b i?2 T`Q/m+iBQM T`Q+2bb BM ;2M2`�HX aQK2
}`Kb T`Q/m+2 bQK2 K�i2`B�H bvMi?2iB+�HHv i?2Kb2Hp2b- HQr2`BM; i?2B` /2T2M/2M+2 �M/ 2Mbm`BM; i?2B` [m�HBiv
bi�M/�`/b i?2Kb2Hp2bX LQM2i?2H2bb- bmTTHB2`b ?�p2 � +2`i�BM /2;`22 Q7 TQr2` BM i?2 BM/mbi`v- 2bT2+B�HHv r?2M
?�M/HBM; `�`2 K�i2`B�HX �T�`i 7`QK bmTTHB2`b Q7 `�r K�i2`B�H- #BQi2+?MQHQ;v }`Kb- K�Mm7�+im`BM; TH�Mib-
HQ+�H K�`F2iBM; T�`iM2` �M/ T�iB2Mib +�M #2 +QMbB/2`2/ bmTTHB2`b �b r2HHX AM/22/- T�iB2Mib �`2 ǳbmTTHB2bǴ
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7Q` +HBMB+�H i`B�HbX q?BH2 ;2M2`�HHv bmTTHB2`b /Q MQi K�MB72bi � bi`QM; M2;QiB�iBQM TQr2`- #BQi2+? }`Kb /Q
U:�bbK�MM kyy3VX

S?�`K�+2miB+�H }`Kb b2HH i?2B` T?�`K�+2miB+�H T`Q/m+ib iQ /Bz2`2Mi +mbiQK2`b, +QMbmK2`b- T?vbB+B�Mb- T?�`@
K�+B2b- ?QbTBi�H #Q�`/b- ;Qp2`MK2Mib- Tm#HB+ ?2�Hi? BMbm`2`b- 2i+X h?2`27Q`2- i?2 T?�`K�+2miB+�H /Bbi`B#m@
iBQM Bb ?B;?Hv +QKTH2t �M/ 7`�;K2Mi2/ Uhm`F kyReVX q?BH2 +QMbmK2`b +�M +?QQb2 Qp2`@i?2@+QmMi2` T`Q/m+ib
i?2Kb2Hp2b- T?�`K�+Bbib- T?vbB+B�Mb- T?�`K�+B2b- ?QbTBi�Hb- �M/ ;Qp2`MK2Mib �`2 ;�i2F22T2`b #2ir22M i?2
+QMbmK2` �M/ i?2 K�Mm7�+im`2`- rBi? i?2 TQr2` iQ +?QQb2 i?2 /`m; i?2 +QMbmK2` Bb ;QBM; iQ mb2X >2M+2-
i?2 H�ii2` �`2 2bb2MiB�H bi�F2?QH/2`b- KQ`2 bQ- +QMbB/2`BM; i?�i i?2 ;HQ#�H T`2b+`BTiBQM K�`F2i Bb 2tT2+i2/
iQ BM+`2�b2 7`QK d3y #BHHBQM la. BM kyRe iQ 3Ry #BHHBQM la. BM kyRd- r?BH2 i?2 T?�`K�+2miB+�H bT2M/BM;
Qp2`�HH /2+`2�b2/ 7`QK kyy8 UǳAaA* k9kj Q7 S?�`K�+2miB+�Hb- J2/B+BM�H *?2KB+�Hb �M/ "Qi�MB+�H S`Q/m+ibǴ
kyRdVX >2�Hi? BMbm`�M+2 +QKT�MB2b BM ;2M2`�H �M/ Tm#HB+ ?2�Hi? BMbm`�M+2 BM T�`iB+mH�`- TH�v �M BM+`2�bBM;Hv
BKTQ`i�Mi `QH2X AM K�im`2 K�`F2ib- ;Qp2`MK2Mib bi�`i2/ 2M+Qm`�;BM; i?2 T`2b+`BTiBQM Q7 ;2M2`B+b- bBM+2 i?2v
�`2 +?2�T2` i?�M #`�M/2/ /`m;bX h?2v `�2 MQi rBHHBM; iQ T�v i?2 T`B+2@T`2KBmK- r?B+? ;Q2b 7Q` *?BM�
�b r2HH U*?2`p2M�F kyy8VX AM 7�+i- BMbi2�/ Q7 +QM/QMBM; /`m;b 7`QK #`�M/2/ K�Mm7�+im`2`b �b #2ii2` �M/
T�vBM; i?2 T`B+2 T`2KBmK- bQK2 bi�`i2/ �bFBM; 7Q` 2pB/2M+2 Q7 i?2 �//2/ p�Hm2 Q7 i?2 #`�M/2/ /`m;b Uǳ6`QK
oBbBQM iQ .2+BbBQM @ S?�`K� kykyǴ kyRkVX JQ`2Qp2`- ?2�Hi? BMbm`2`b TH�v �M �+iBp2 `QH2 BM b2iiBM; i?2 T`B+2b
7Q` /`m;b- bBM+2 i?2v �`2 � H�`;2 #mv2`X PM2 KB;?i 2p2M b�v i?2v ?�p2 KQMQTQHv TQr2` iQ � +2`i�BM /2;`22c
i?2v ?�p2 � bi`QM; M2;QiB�iBQM TQr2` BM T�`iB+mH�` BM ǳ+QmMi`B2b rBi? M�iBQM�HBx2/ ?2�Hi?+�`2 �M/ iB;?i T`B+2
+QMi`QHbǴ U:�bbK�MM kyy3, TX keVX h?Bb TQr2` TQb2b � T`Q#H2K iQ /`m; K�Mm7�+im`2`b bBM+2 i?2v �`2 `2HB�Mi
QM K�im`2 K�`F2ib T�vBM; � +2`i�BM T`B+2 iQ 2M�#H2 i?2K iQ b2HH i?2 b�K2 /`m; 7Q` +?2�T2` BM /2p2HQTBM;
+QmMi`B2b- 7QHHQrBM; i?2B` KQ`�H `2bTQMbB#BHBivX "mi }M�HHv- /m2 iQ i?2 `2+2Mi /2p2HQTK2Mi Q7 +Q@T�vK2Mib
7Q` #`�M/2/ T`2b+`BTiBQMb- i?2 +QMbmK2` Bb �;�BM ;�BMBM; KQ`2 BKTQ`i�M+2 �M/ KQp2b BMiQ i?2 7Q+mb Q7 T?�`@
K�+2miB+�H +QKT�MB2b 7Q` T`2b+`BTiBQM /`m;b �b r2HH �b Ph* /`m;bX AM 7�+i- BM i?2 la- bQK2 T�iB2Mib ?�p2
7Q`K2/ bQ@+�HH2/ >2�Hi? J�BMi2M�M+2 P`;�MBx�iBQMb U>JPbV i?�i +�M BM~m2M+2 T`B+2 M2;QiB�iBQMb i?`Qm;?
i?2B` �;;`2;�i2/ TQr2` U:�bbK�MM kyy3VX AM +QM+HmbBQM- T`B+2b +�M #2 `2;mH�i2/ #v /Bz2`2Mi 2MiBiB2b, >JPb-
�M/ M�iBQM�H ?2�Hi? +�`2 bvbi2KbX h?2 H�ii2` ?�p2 �M 2MQ`KQmb BKT�+i QM T`B+2b- bBM+2 ?2�Hi? BMbm`�M+2
Q`;�MBx�iBQMb `2BK#m`b2 T�`i Q7 i?2 T`Q/m+i T`B+2b U:�bbK�MM kyy3VX :2M2`�HHv- ;Qp2`MK2Mib +�M `2;mH�i2
T`B+2b i?`Qm;? 72/2`�H �mi?Q`BiB2b U2t+2Ti 7Q` i?2 la �M/ L2r w2�H�M/VX

q?2M 2tTH�BMBM; i?2 /Bz2`2Mi /vM�KB+b �`QmM/ i?2 T?�`K�+2miB+�H BM/mbi`v- QM2 ?�b iQ ?B;?HB;?i i?2 BM~m@
2M+2 Q7 `2;mH�iBQMbX h?2v �`2 +`m+B�H iQ i?2 BM/mbi`v- MQi QMHv /m2 iQ AS_ T`Qi2+iBQM i?�i 2Mbm`2b i?2 #�+FBM;
Q7 ?B;? `2b2�`+? �M/ /2p2HQTK2Mi +Qbib- #mi �HbQ /m2 iQ i?2 b2MbBiBp2 M�im`2 Q7 i?2 BM/mbi`vX �b i?2 `2+BTB2Mi
Q7 ?2�Hi? +�`2- i?2 Tm#HB+ ?�b �M BMi2`2bi BM `2;mH�iBM; +2`i�BM T�`ib Q7 i?2 BMMQp�iBQM T`Q+2bbX Sm#HB+ H�rb
�M/ `2;mH�iBQMb BKT�+i AS_b- �b r2HH �b _�. `2;mH�iBQMb �M/ T`Q/m+i `2;Bbi`�iBQMb- T`B+2 `2;mH�iBQMb �M/
M�iBQM�H ?2�Hi?+�`2 bvbi2Kb U:�bbK�MM kyy3VX _2;mH�iQ`v 2MiBiB2b- bm+? �b i?2 6QQ/ �M/ .`m; �/KBMBbi`�@
iBQM U6.�V BM i?2 la Q` i?2 *6.� U*?BM2b2 6QQ/ �M/ .`m; �/KBMBbi`�iBQMV K�M�;2 i?2 �mi?Q`Bx�iBQM �M/
`2;Bbi`�iBQM Q7 M2r /`m;bX h?2 [m�HBiv- 2{+�+v- �M/ b�72iv Q7 i?2 M2r /`m; �`2 2p�Hm�i2/ #27Q`2 i?2 2MiBiB2b
;`�Mi i?2 /`m;Ƕb `2;Bbi`�iBQM BM Bib `2bT2+iBp2 K�`F2i U:�bbK�MM kyy3VX h?Bb T`Q+2bb i�F2b #2ir22M RX9 �M/
RXd v2�` BM :2`K�Mv- �mbi`�HB�- aT�BM �M/ i?2 laX q?BH2 /`m;b ;2M2`�HHv ?�p2 iQ T�bb i?Bb T`Q+2bb 2Mbm`BM;
i?2B` b�72iv �M/ #2M2}i- i?2`2 ?�b #22M `2bBbi�M+2 Q7 i?2 Tm#HB+ �;�BMbi M2r i2+?MQHQ;B2b bm+? �b #BQ@ �M/
;2M2@i2+?MQHQ;vX >B;?Hv@/2p2HQT2/ BM/mbi`B�H +QmMi`B2b- BM T�`iB+mH�`- ?�p2 7�+2/ i?2 Tm#HB+Ƕb `2bBbi�M+2 �M/
`2;mH�i2 i?2b2 i2+?MQHQ;B2b `2bi`B+iBp2HvX �b � +QMb2[m2M+2- T?�`K�+2miB+�H +QKT�MB2b HQ+�i2 _�. �+iBpBiB2b

kk



BM i?2b2 `2b2�`+? }2H/b �#`Q�/ r?2`2 `2;mH�iBQMb �`2 KQ`2 7�pQ`�#H2 U:�bbK�MM kyy3VX h?Bb Bb i?2 +�b2 7Q`
*?BM�- r?2`2 7Q` BMbi�M+2 ;2M2@2/BiBM; i`B�Hb r2`2 �HHQr2/ QM ?mK�Mb r?BH2 i?2b2 i`B�Hb r2`2 MQi �HHQr2/ BM
i?2 la U_�M�- J�`+mb- �M/ 6�M kyR3VX

G�biHv- rBi? `2;�`/b iQ AS_ T`Qi2+iBQM- QM2 ?�b iQ K2MiBQM i?�i i?2`2 �`2 BMi2`M�iBQM�H T�i2Mi H�rb �b r2HH
�b M�iBQM�H T�i2Mi H�rb `2;mH�iBM; i?2 BM/mbi`vǶb BMMQp�iBQMbX h?2 T�i2Mi H�r- �Hi?Qm;? ?�`KQMBx2/ #2ir22M
K�Mv +QmMi`B2b- M2p2`i?2H2bb /Bz2`b �+`Qbb +QmMi`B2bX *?BM�Ƕb T�i2Mi H�r ?�b 7Q` BMbi�M+2 #2+QK2 KQ`2 �M/
KQ`2 bBKBH�` iQ i?2 �K2`B+�M �M/ 1m`QT2�M T�i2Mi H�rX 6Q` bQK2 `2b2�`+? }2H/b HBF2 ;2M2@i2+?MQHQ;v Q` M2r
i2+?MQHQ;B2b i?2v ?�p2 ?Qr2p2` MQi #22M ?�`KQMBx2/ v2i U:�bbK�MM kyy3VX h?Bb +�M #2 +QMbB/2`2/ #2M2}+B�H
Q` /Bb�/p�Mi�;2Qmb 7Q` bQ+B2iv Q` M�iBQM�H BM/mbi`B2bX *?BM� 7Q` BMbi�M+2 #2M2}ib 7`QK H�t `2;mH�iBQMb rBi?
`2;�`/ iQ ;2M2@i2+?MQHQ;vX

AM +QM+HmbBQM- i?2 T?�`K�+2miB+�H BM/mbi`v `2K�BMb � T`Q}i�#H2 #mi +QKTH2t BM/mbi`v /2bTBi2 `2+2Mi /2p2H@
QTK2Mib i?`2�i2MBM; i?2 T?�`K�+2miB+�H +QKT�MB2b KQMQTQHBbiB+ K�`F2i TQr2`X AM/22/- #Qi? M2r 2Mi`�Mib
�M/ i?2 `Bb2 BM ;2M2`B+ K�Mm7�+im`2`b TQb2 � +QKT2iBiBp2 i?`2�i U:�bbK�MM kyy3VX h?Bb +QKT2iBiBp2 i?`2�i
Bb +?�M;BM; i?2 BM/mbi`v i?�i BM+`2�bBM;Hv bT2+B�HBx2b �M/ `2HB2b QM +QHH�#Q`�iBQM BM i?2 BMMQp�iBQM T`Q+2bbX
h?Bb Bb QM2 Q7 i?2 `2�bQMb Q7 i?2 b?B7i Q7 _�. �+iBpBiB2b iQ /2p2HQTBM; +QmMi`B2bX 6B;m`2 jN BM i?2 �TT2M/Bt
bmKK�`Bx2b i?2 6Bp2 6Q`+2b- �7i2` SQ`i2` URN38V i?�i /2b+`B#2 i?2 BM/mbi`vǶb /vM�KB+bX

kXkXj AMMQp�iBQM /`Bp2`b Q7 i?2 T?�`K�+2miB+�H BM/mbi`v

hQ Qm` FMQrH2/;2- 72r �mi?Q`b ?�p2 bim/B2/ BMMQp�iBQM T�ii2`Mb BM i?2 T?�`K�+2miB+�H BM/mbi`v �M/ Bib
/`Bp2`b- BM T�`iB+mH�` BM 2K2`;BM; +QmMi`B2bX �+?BHH�/2HBb �M/ �MiQM�FBb UkyyRV- �b r2HH �b LB 2i �HX UkyRdV-
?Qr2p2`- T`QTQb2/ �M �M�HvbBb Q7 i?2 b�B/ iQTB+X h?2v �;`22 rBi? `2;�`/b iQ i?2 BKT�+i Q7 M�iBQM�H 2MpB@
`QMK2Mib QM i?2 BMMQp�iBQM T`Q+2bb �M/ /2b+`B#2 i?2 /Bz2`2Mi 2MiBiB2b BMpQHp2/X >2M+2- i?2v 7QHHQr i?2 M2r
HBi2`�im`2 QM M�iBQM�H BMMQp�iBQM bvbi2Kb ULAaV i?�i /2b+`B#2b i?2 bvbi2KB+ M�im`2 Q7 BMMQp�iBQM UGmM/p�HH
RNNkVX AM +?�Ti2` j i?Bb HBi2`�im`2 �M/ b2p2`�H BMMQp�iBQM KQ/2Hb rBHH #2 +Qp2`2/- HBF2rBb2X

�+?BHH�/2HBb �M/ �MiQM�FBb UkyyRV �M�Hvx2/ i?2 /vM�KB+b Q7 i2+?MQHQ;B+�H BMMQp�iBQM BM i?2 T?�`K�+2miB+�H
BM/mbi`v 7`QK i?2 #2;BMMBM; Q7 i?2 RNi? +2Mim`v iQ RNNy BM i?2B` T�T2` ǳh?2 /vM�KB+b Q7 i2+?MQHQ;B+�H
BMMQp�iBQM, i?2 +�b2 Q7 i?2 T?�`K�+2miB+�H BM/mbi`vǴ Tm#HBb?2/ BM kyyRX h?2v B/2MiB}2/ b2p2M /`BpBM; 7Q`+2b
7Q` BMMQp�iBQM BM i?2 T?�`K�+2miB+�H BM/mbi`v, b+B2MiB}+ � i2+?MQHQ;B+�H �/p�M+2b- ;Qp2`MK2Mi H2;BbH�iBQM-
bQ+B2i�H M22/b- K�`F2i /2K�M/- `�r K�i2`B�Hb- +QKT2iBiBQM �b r2HH �b +QKT�Mv b+B2MiB}+- i2+?MQHQ;B+�H �
K�`F2i bT2+B�HBx�iBQMX a+B2MiB}+ �M/ i2+?MQHQ;B+�H �/p�M+2b `272` iQ i?2 b+B2MiB}+ �+?B2p2K2Mib Q7 _�.
Q`;�MBx�iBQMb- mMBp2`bBiB2b- BMbiBimi2b Q` }`KbX h?2 b+B2MiB}+ �+?B2p2K2Mib i?2`2#v BM~m2M+2 2�+? Qi?2`Ƕb
BMMQp�iBQMX h?Bb Bb i?2 ivTB+�H bQm`+2 Q7 BMMQp�iBQM- `2~2+i2/ BM i?2 }`bi KQ/2H Q7 BMMQp�iBQM /2p2HQT2/
BM i?2 RN8yb- i?2 i2+?MQHQ;v@Tmb? KQ/2HX :Qp2`MK2Mi H2;BbH�iBQM BM~m2M+2b i?2 BMMQp�iBQM T`Q+2bb i?`Qm;?
i?2 �7Q`2K2MiBQM2/ T`B+2 `2;mH�iBQMb �M/ BMi2HH2+im�H T`QT2`iv `B;?ib `2;mH�iBQMbX AM ;2M2`�H- /m2 iQ Bib
M�im`2- i?2 T?�`K�+2miB+�H BM/mbi`v Bb i?2 KQbi `2;mH�i2/ K�Mm7�+im`BM; BM/mbi`v �M/ i?2`27Q`2 2tTQb2/ iQ
� p�`B2iv Q7 `2;mH�iBQMb U�+?BHH�/2HBb �M/ �MiQM�FBb kyyRVX aQ+B2i�H M22/b BM~m2M+2 i?2 BMMQp�iBQM T`Q+2bb
Q7 }`Kb BMbQ7�` �b i?2 bQ+B2i�H M22/b B/2MiB7v T`QbT2+iBp2 }2H/b 7Q` BMMQp�iBQMX AM i?2 +Qm`b2- bQ+B2i�H M22/b-
K2�MBM; K�`F2i /2K�M/- ?�b iQ #2 �bb2bb2/ #v K�`F2iBM; /2T�`iK2Mib- bQ i?�i i?2 ?B;? +Qbib Q7 `2b2�`+?
+�M #2 +QKT2Mb�i2/X a+?QH�`b ?�p2 /2p2HQT2/ � KQ/2H BM i?2 RNeyb- i?2 /2K�M/@TmHH KQ/2H i?�i /2b+`B#2b

kj



BMMQp�iBQM iQ #2 bQH2Hv Q`B;BM�iBM; 7`QK bQ+B2i�H M22/bX G�i2` QM i?Bb pB2r r�b `2+QM+BH2/ BM � KQ`2 bvbi2KB+
�TT`Q�+?- r?B+? Bb /2b+`Q#2/ ?2`2X i?2 L�iBQM�H AMMQp�iBQM avbi2K �TT`Q�+?X �MQi?2` /`Bp2` �+?BHH�/2HBb
�M/ �MiQM�FBb UkyyRV K2MiBQM2/ r�b `�r K�i2`B�HbX h?2v BKT�+i i?2 �p�BH�#BHBiv �M/ T`B+2 Q7 K�i2`B�H i?�i
7Q` i?2B` T�`i BM~m2M+2 i?2 +?QB+2 Q7 `2b2�`+? p2Mm2b �M/ TQbbB#H2 }2H/b Q7 `2b2�`+?X 6BM�HHv- +QKT2iBiBQM
�KQM; }`Kb �b r2HH �b b+B2MiB}+- i2+?MQHQ;B+�H � K�`F2i bT2+B�HBx�iBQM Q7 }`Kb BM~m2M+2 � }`KǶb BMMQp�iBQM
T`Q+2bb- bBM+2 }`Kb _�. �+iBpBiB2b KB;?i #2 +QMbi`�BM2/ iQ +2`i�BM }2H/b Q7 `2b2�`+? i?2v ?�p2 � +QKT2iBiBp2
�/p�Mi�;2 BMX JQ`2 bQ- +QKT2iBiBQM +`2�i2b iBK2 T`2bbm`2- 7Qbi2`BM; �M BM+`2�b2/ T�+2 Q7 BMMQp�iBM;X h?2
�mi?Q`b }M/ Qmi i?�i i?2 ǳBMi2MbBiB2b Q7 i?2b2 /`BpBM; 7Q`+2b �M/ i?2B` bvM2`;B2b p�`B2/ Qp2` iBK2 �M/ i?mb
/2i2`KBM2/ i?2 `�i2 Q7 i2+?MB+�H +?�M;2X �b i?2v r2`2 �HbQ BM~m2M+2/ #v i?2 M�iBQM�H 2MpB`QMK2Mi- i?2v
r2`2 H�`;2Hv `2bTQMbB#H2 7Q` i?2 +QKT2iBiBp2 �/p�Mi�;2b Q7 M�iBQM�H T?�`K�+2miB+�H BM/mbi`B2bXǴ U�+?BHH�/2HBb
�M/ �MiQM�FBb kyyR, TX 838VX >Qr2p2`- r?BH2 mT iQ i?2 RNdyb i?2 /`BpBM; 7Q`+2b r2`2 T`Q7QmM/Hv �z2+i2/ #v
i?2 M�iBQM�H 2MpB`QMK2Mi- ?2M+27Q`i? i?2 M�iBQM�H 2MpB`QMK2MiǶb 7Q`+2 /2+`2�b2/ /m2 iQ i?2 ;HQ#�HBx�iBQM Q7
i?2 T?�`K�+2miB+�H BM/mbi`v U�+?BHH�/2HBb �M/ �MiQM�FBb kyyRVX L2p2`i?2H2bb- i?2 ;2Q;`�T?v Q7 BMMQp�iBQM
biBHH TH�vb � `QH2X *QmMi`B2b +�M BKTH2K2Mi +2`i�BM BM+2MiBp2b 7Q` BMMQp�iBQM- �b r2 mM/2`biQQ/ BM i?2 +�b2 Q7
*?BM�X _2H�iBQMb?BTb- ?Qr2p2`- �`2 #2+QKBM; KQ`2 +QKTH2t rBi? i`2M/b Q7 QT2M BMMQp�iBQM KQ/2Hb- bm+? �b
QmibQm`+BM; Q7 _�.- DQBMi p2Mim`2b- bi`�i2;B+ �HHB�M+2b �M/ Qmi@HB+2MbBM; U:�bbK�MM kyy3VX

LB 2i �HX UkyRdV r?Q Qz2` � `2+2Mi �M�HvbBb Q7 *?BM�Ƕb T?�`K�+2miB+�H BMMQp�iBQM bvbi2K- /2b+`B#2 i?2
BMMQp�iBQM bvbi2K #v B/2MiB7vBM; /Bz2`2Mi �;2Mib U6B;m`2 eVX

6B;m`2 e, h?2 T?�`K�+2miB+�H BMMQp�iBQM bvbi2K

aQm`+2, LB 2i �HX UkyRdV, TX k

AM ;2M2`�H- i?2b2 �;2Mib �M/ i?2B` 7mM+iBQMb Qp2`H�T rBi? i?2 /2b+`BTiBQM Q7 �+?BHH�/2HBb �M/ �MiQM�FBb UkyyRVX
LB 2i �HX UkyRdV 2tTH�BM i?�i,

ǳ(Ę) _�. Q`;�MBx�iBQMb- ;Qp2`MK2Mib- T?�`K�+2miB+�H +QKT�MB2b- }M�M+2 �M/ b2`pB+2 BMbiBim@
iBQMb- (�`2- `2K�`F �mi?Q`) `2bTQMbB#H2 7Q` FMQrH2/;2 BMMQp�iBQM- TQHB+v BMMQp�iBQM- T`Q/m+iBQM
BMMQp�iBQM- �M/ b2`pB+2 BMMQp�iBQM- `2bT2+iBp2HvX h?2b2 BMMQp�iBQMb HBMF iQ;2i?2` �M/ ;2M2`�i2

k9



M2r K2/B+BM2 /Bb+Qp2`v mM/2` � 7�pQ`�#H2 `2;mH�iBQM- K�`F2i- }M�M+2- �M/ i2+?MQHQ;v i`�Mb72`
2MpB`QMK2MibǴ ULB 2i �HX kyRd, TX kVX

6Q` LB 2i �HX UkyRdV i?2 BMi2`�+iBp2 +?�`�+i2` Q7 i?2 M2r #mbBM2bb KQ/2H Q7 T?�`K�+2miB+�H _�. Bb 2bb2MiB�HX
AM i?Bb p2BM- i?2v 7QHHQr i?2 L�iBQM�H AMMQp�iBQM avbi2K �TT`Q�+? i?�i TQbimH�i2b i?2 /vM�KB+ +?�`�+i2`
Q7 BMi2`�+iBQMb #2ir22M 2MiBiB2b U:Q/BM kyyNc GmM/p�HH kyyNVX q?2M �M�HvxBM; i?2 T?�`K�+2miB+�H BMMQp�@
iBQM- T�`iM2`b?BTb #2ir22M i?2 2MiBiB2b �`2 BMi2;`�H �M/ 7Qbi2` BMMQp�iBQMX LQM2i?2H2bb- 2MiBiB2b +�M ?BM/2`
BMMQp�iBQM BM i?2 bvbi2K Q7 T?�`K�+2miB+�H BMMQp�iBQMX � `2;mH�iQ`v bvbi2K rBi? HQM; �TT`Qp�H iBK2b +�M
/Bb+Qm`�;2 T?�`K�+2miB+�H BMMQp�iBQMX 6BM�M+2 �M/ b2`pB+2 BMbiBimiBQMb �`2 2[m�HHv �#H2 iQ 7Qbi2` #mi �HbQ
/Bb+Qm`�;2 BMMQp�iBQMX .m2 iQ i?2 T?�`K�+2miB+�H BM/mbi`vǶb ?B;? _�. +Qbib- T`QT2` }M�M+BM; Bb +`m+B�H
7Q` 2{+B2Mi _�.X o2Mim`2 +�TBi�H �M/ BMp2biK2Mi H2p2Hb- 7Q` BMbi�M+2- �`2 �M 2bb2MiB�H +QKTQM2Mi Q7 i?2
BMMQp�iBQM bvbi2KX q?BH2 i?2 la 2tT2`B2M+2/ BMp2biK2Mib BM HB72 b+B2M+2b 7`QK �`QmM/ dRR p2Mim`2 +�TBi�H
�M/ T`Bp�i2 2[mBiv 7mM/b- *?BM� QMHv `2+2Bp2/ BMp2biK2Mib 7`QK �`QmM/ 3N i?�i r2`2 KQbiHv QM2@iBK2 BM@
p2biK2Mib ULB 2i �HX kyRdVX �HH 7Qm` �+iQ`b- i?2 ;Qp2`MK2Mi- i?2 T?�`K�+2miB+�H +QKT�MB2b- }M�M+2fb2`pB+2
BMbiBimiBQMb �M/ mMBp2`bBiB2bf_�. BMbiBimi2b #mBH/ i?2 K�`F2i- }M�M+B�H- `2;mH�iQ`v �M/ i2+?MQHQ;v i`�Mb72`
2MpB`QMK2Mib- BM r?QK T?�`K�+2miB+�H BMMQp�iBQM Bb 2K#2//2/X lHiBK�i2Hv T?�`K�+2miB+�H BMMQp�iBQM Bb
;`m; BMMQp�iBQM 7Q` i?2KX "mi i?Bb M2r /`m; BMMQp�iBQM MQi QMHv Q`B;BM�i2b 7`QK T`Q/m+iBQM BMMQp�iBQM
Q7 � T?�`K�+2miB+�H +QKT�Mv #mi +�M 2[m�HHv Q`B;BM�i2 Q` �i H2�bi #2 7Qbi2`2/ #v TQHB+v BMMQp�iBQM 7`QK
;Qp2`MK2Mib- b2`pB+2 BMMQp�iBQM 7`QK }M�M+B�Hfb2`pB+2 BMbiBimiBQMb �M/ FMQrH2/;2 BMMQp�iBQM 7`QK mMBp2`bB@
iB2bf_�. BMbiBimi2bX h?Bb �`;mK2Mi 2KT?�bBx2b i?2 BMi2`�+iBp2 M�im`2 Q7 BMMQp�iBQM �M/ `27mi2b i?2 +H�bbB+
HBM2�` KQ/2Hb Q7 BMMQp�iBQM UJ�+H�m`BM RN8jVX

q?BH2 LB 2i �HX UkyRdVǶb +QM+2Ti Q7 i?2 BMMQp�iBQM bvbi2K �M/ Bib /`Bp2`b Q7 T?�`K�+2miB+�H BMMQp�iBQM Bb
+HQb2 iQ �+?BHH�/2HBb �M/ �MiQM�FBb UkyyRVǶb +QM+2Ti- i?2v /Bz2` BM � 72r TQBMibX AM +QMi`�bi iQ �+?BHH�/2HBb
�M/ �MiQM�FBb UkyyRV- LB 2i �HX UkyRdV K2MiBQM }M�M+2 �M/ b2`pB+2 BMbiBimiBQMb- r?Q r2`2 MQi i�F2M BMiQ
�++QmMi b2T�`�i2Hv #v i?2 7Q`K2`X h?2b2 BMbiBimiBQMb �`2 BMbQ7�` Q7 BKTQ`i�M+2 bBM+2 i?2v /2bB;M�i2 r?2i?2`
� }`K +�M +�``v Qmi i?2 `2b2�`+? i?�i `2[mB`2b i?2B` }M�M+BM;X JQ`2Qp2`- r?BH2 �+?BHH�/2HBb �M/ �MiQM�FBb
UkyyRV �;`22 BM ;2M2`�H i?�i /`m; BMMQp�iBQM Bb �z2+i2/ #v TQHB+v BMMQp�iBQM- FMQrH2/;2 BMMQp�iBQM- b2`pB+2
BMMQp�iBQM �M/ T`Q/m+iBQM BMMQp�iBQM- i?2v 2tTH�BM i?�i FMQrH2/;2 +`2�iBQM Bb MQi bQH2Hv Q`B;BM�iBM; 7`QK
mMBp2`bBiB2b �M/ _�. BMbiBimi2bX EMQrH2/;2 BMMQp�iBQM i?2`2#v `272`b iQ #�bB+ b+B2MiB}+ `2b2�`+? M22/2/
7Q` i?2 BMMQp�iBQM Q7 T`Q/m+ibX �++Q`/BM; iQ �+?BHH�/2HBb �M/ �MiQM�FBb UkyyRV- `2+2MiHv � H�`;2 T�`i Q7
FMQrH2/;2 BMMQp�iBQM /2`Bp2b 7`QK T?�`K�+2miB+�H }`KbX LB 2i �HX UkyRdV- ?Qr2p2`- B/2MiB7v mMBp2`bBiB2b �M/
_�. BMbiBimi2b �b bQH2 bQm`+2bX

AM +QM+HmbBQM- b+?QH�`b ?�p2 2KT?�bBx2/ i?�i BMMQp�iBQM BM i?2 T?�`K�+2miB+�H BM/mbi`v Bb /`Bp2M #v b2p2`�H
7�+iQ`b �M/ �+iQ`b- ;QBM; #2vQM/ b+B2M+2 �M/ `2b2�`+? Q` K�`F2i /2K�M/X .m2 iQ i?2 bvbi2K M�im`2 Q7
BMMQp�iBQM i?�i Bb #�b2/ QM /vM�KB+b #2ir22M /Bz2`2Mi 2MiBiB2b- M�iBQM�H 2MpB`QMK2Mib KB;?i ?�p2 HQbi bQK2
Q7 i?2B` BKTQ`i�M+2X h?2v `2K�BM- ?Qr2p2`- � MQM@M2;HB;B#H2 7�+iQ` /m2 iQ ;HQ#�HBx�iBQM- �b Bb mM/2`biQQ/ BM
i?2 *?BM2b2 T?�`K�+2miB+�H BM/mbi`v r?Q �+iBp2Hv 2M+Qm`�;2b Bib /QK2biB+ TH�v2`b iQ BMMQp�i2X
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kXkX9 :HQ#�H /vM�KB+b @ T2`7Q`K�M+2- +QMbmKTiBQM �M/ KmHiBM�iBQM�Hb

h?2 7QHHQrBM; b2+iBQM /2b+`B#2b i?2 bB;MB}+�Mi F2v TH�v2`b Q7 i?2 ;HQ#�H T?�`K�+2miB+�H BM/mbi`v QM +QmMi`v@
�M/ }`K@H2p2H 2M�#HBM; mb iQ �bb2bb i?2 ;HQ#�H /vM�KB+b �M/ *?BM�Ƕb TQbBiBQM i?2`2BMX h?2 B/2MiB}+�iBQM Q7
F2v TH�v2`b rBHH #2 /QM2 #v HQQFBM; �i i?2 T`Q/m+iBQM �M/ +QMbmKTiBQM Q7 T?�`K�+2miB+�H T`Q/m+ib- �b r2HH
�b i?2 iQT BMMQp�iBM; T?�`K�+2miB+�H }`KbX

h?2 iQT 8 T?�`K�+2miB+�H K�`F2ib BM i2`Kb Q7 `2p2Mm2 BM kyRe r2`2 i?2 la U98N-yyy JBQ la.V- *?BM�
URRd-yyy JBQ la.V- C�T�M U3N-yyy JBQ la.V- :2`K�Mv U99-yyy JBQ la.V �M/ 6`�M+2 Ujj-yyy JBQ la.V
Uǳ_2p2Mm2b Q7 i?2 hQT Ry S?�`K�+2miB+�H J�`F2ib qQ`H/rB/2 BM kyReǴ kyRdVX q?BH2 i?2 la r�b i?2 +QmMi`v
rBi? i?2 ?B;?2bi `2p2Mm2 BM kyRe rBi? � +H2�` K�`;BM- *?BM� r�b b2+QM/ rBi? �`QmM/ � [m�`i2` Q7 i?2 la
`2p2Mm2X *?BM� r�b i?2 QMHv KB//H2@BM+QK2 +QmMi`v �KQM; i?2 iQT 8 K�`F2ibX q?2M +QKT�`BM; i?2 iQT 8
T?�`K�+2miB+�H K�`F2ib iQ i?2 iQT 8 T`Q/m+BM; +QmMi`B2b- QM2 +�M MQiB+2 i?�i i?2`2 Bb � /Bb+`2T�M+vX h?2
/�i� /Q2b MQi 72�im`2 i?2 b�K2 iQT 8 +QmMi`B2bX �+im�HHv- `2;�`/BM; T`Q/m+iBQM QmiTmi BM kyRk- C�T�M-
arBix2`H�M/- A`2H�M/- :2`K�Mv �M/ 6`�M+2 };m`2 �b iQT 8X *?BM� /Q2b MQi };m`2 BM i?2 iQT T`Q/m+BM;
+QmMi`B2bc Bi Bb- ?Qr2p2`- � ?m;2 +mbiQK2` Q7 T?�`K�+2miB+�H T`Q/m+ib Uq�`BM kyR3VX h?mb- *?BM� ?�b iQ
BKTQ`i T?�`K�+2miB+�H T`Q/m+ibX AM 7�+i- *?BM� BKTQ`i2/ T`Q/m+ib rQ`i? kR-yyy KBHHBQM la. BM kyReX h?2
hQT 8 BKTQ`i2`b r2`2 i?2 la UNj-yyy KBHHBQM la.V- :2`K�Mv U9N-yyy KBHHBQM la.V- "2H;BmK Uj8-yyy KBHHBQM
la.V- lE Ujj-yyy KBHHBQM la.V �M/ arBix2`H�M/ Uk8-yyy KBHHBQM la.V Uǳh`�/2 J�T @ GBbi Q7 AKTQ`i2`b
7Q` i?2 a2H2+i2/ S`Q/m+i BM kyRe US?�`K�+2miB+�H S`Q/m+ibVǴ kyRdVX h?2 hQT 8 BKTQ`iBM; +QmMi`B2b �`2
+QM;`m2Mi rBi? i?2 hQT 8 2tTQ`iBM; +QmMi`B2b Uǳh`�/2 J�T @ GBbi Q7 1tTQ`i2`b 7Q` i?2 a2H2+i2/ S`Q/m+i BM
kyRe US?�`K�+2miB+�H S`Q/m+ibVǴ kyRdVX >Qr2p2`- r?BH2 i?2 la BKTQ`ib KQbi rBi? �`QmM/ Nj-yyy KBHHBQM
la.- :2`K�Mv 2tTQ`ib KQbi rBi? �`QmM/ dd-yyy KBHHBQM la.X *?BM� K�BMHv BKTQ`i2/ 7`QK :2`K�Mv rBi?
T`Q/m+ib Q7 � p�Hm2 Q7 �`QmM/ e-yyy KBHHBQM la.- 7QHHQr2/ #v i?2 la rBi? j-yyy KBHHBQM la. Uǳh`�/2 J�T @
GBbi Q7 amTTHvBM; J�`F2ib 7Q` i?2 S`Q/m+i AKTQ`i2/ #v *?BM� BM kyReǴ kyRdVX h?2 /�i� `2p2�H2/ i?�i *?BM�
Bb �M BKTQ`i�Mi K�`F2i 7Q` #B; T?�`K� +QKT�MB2b `B;?i �7i2` i?2 laX h?2 +QmMi`v Bb ?Qr2p2` ?B;?Hv `2HB�Mi
QM BKTQ`ib Q7 T?�`K�+2miB+�H T`Q/m+ib bBM+2 Bi /Q2b MQi T`Q/m+2 2MQm;? QM Bib QrMX

.m2 iQ i?2 T?�`K�+2miB+�H K�`F2iǶb M�im`2- i?2 K�`F2i Bb MQi i?�i b2MbBiBp2 iQ 2ti2`M�H b?Q+Fb- 2X;X- �
}M�M+B�H +`BbBb Uǳ:HQ#�H a2+iQ` _2TQ`i @ S?�`K�+2miB+�HbǴ kyRdVX LQM2i?2H2bb- i?2 �MMm�H T?�`K�+2miB+�H
bT2M/BM; ;`2r BM i?2 T`2@+`BbBb v2�`b Q7 kXjW 2�+? v2�`- �M/ 2tT2`B2M+2/ � bHQr/QrM BM i?2 kyyj@kyyN T2`BQ/X
AM i?2 T2`BQ/ kyyN iQ kyR8- i?2 bT2M/BM; /`QTT2/ #v yX8W T2` v2�` QM �p2`�;2 �+`Qbb i?2 P1*.X 8dW Q7 �HH
`2i�BH bT2M/BM; BM P1*. +QmMi`B2b r�b +Qp2`2/ #v ;Qp2`MK2Mi }M�M+BM; Q` +QKTmHbQ`v BMbm`�M+2 b+?2K2b
bQ i?�i i?2 ;Qp2`MK2MibǶ T`2bbm`2 7Q` i?2 `2/m+iBQM Q7 Tm#HB+ bT2M/BM; �7i2` i?2 }M�M+B�H +`BbBb �z2+i2/
i?2 BM/mbi`vX AM `2+2Mi v2�`b- ?Qr2p2`- bQK2 K�`F2ib ?�p2 2tT2`B2M+2/ � bi22T2` ;`Qri? Q7 T?�`K�+2miB+�H
2tT2M/Bim`2- 7Q` BMbi�M+2- :2`K�Mv- arBix2`H�M/ �M/ i?2 la Uǳ>2�Hi? �i � :H�M+2 kyRd @ P1*. AM/B+�iQ`bǴ
kyRdVX h?Bb /�i� 2t+Hm/2b ǳ(Ę) T?�`K�+2miB+�Hb +QMbmK2/ BM ?QbTBi�Hb �M/ Qi?2` ?2�Hi? +�`2 b2iiBM;b @ �b
T�`i Q7 �M BMT�iB2Mi Q` /�v +�b2 i`2�iK2Mi (Ę) U/�i� �p�BH�#H2 bm;;2bib i?�i i?2B` BM+HmbBQM rQmH/ �// �MQi?2`
Ry@kyW iQ T?�`K�+2miB+�H bT2M/BM;VǴ Uǳ>2�Hi? �i � :H�M+2 kyRd @ P1*. AM/B+�iQ`bǴ kyRd, TX R3eVX q?BH2
QMHv bQK2 P1*. K2K#2`bǶ K�`F2ib �`2 2tT2`B2M+BM; bi22T ;`Qri? �;�BM- 2K2`;BM; +QmMi`B2b �`2 +QMbB/2`2/
i?2 ;`Qri? K�`F2ib i?2 }`Kb ?�p2 iQ F22T � +HQb2 2v2 QMX *?BM�Ƕb b�H2b- BM T�`iB+mH�`- �`2 2tT2+i2/ iQ BM+`2�b2
7`QK eeXN #BHHBQM la. BM kyRR iQ Rd8X3 #BHHBQM BM kyky Uǳ6`QK oBbBQM iQ .2+BbBQM @ S?�`K� kykyǴ kyRkVX h?mb-
T?�`K�+2miB+�H KmHiBM�iBQM�Hb- r?B+? K�BMHv Q`B;BM�i2 7`QK �/p�M+2/ 2+QMQKB2b ?�p2 �M BMi2`2bi BM HQ+�iBM;
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i?2B` �+iBpBiB2b BM 2K2`;BM; 2+QMQKB2b- *?BM� BM T�`iB+mH�`X 6Q` i?2 *?BM2b2 2+QMQKv i?Bb Bb � /2p2HQTK2Mi
i?2v i`v iQ 2tTHQBiX

h?2 ;HQ#�H T?�`K�+2miB+�H BM/mbi`v ;2M2`�HHv +QMbBbi Q7 � 72r KmHiBM�iBQM�H }`Kb- `2bTQMbB#H2 7Q` i?2
T`Q/m+iBQM Q7 #`�M/2/ /`m;b- �M/ b2p2`�H 7`�;K2Mi2/ ;2M2`B+b K�Mm7�+im`2`- i?�i KQbiHv QT2`�i2 QM i?2
+QmMi`v@H2p2HX aQK2 H�`;2 #`�M/2/ K�Mm7�+im`2`b- ?Qr2p2`- bi�`i2/ T`Q/m+BM; ;2M2`B+b i?2Kb2Hp2b- �b iQ
;�BM � b?�`2 Q7 i?2 ;2M2`B+b K�`F2i ;`Qri? Uǳ6`QK oBbBQM iQ .2+BbBQM @ S?�`K� kykyǴ kyRkVX S}x2` 7Q` BM@
bi�M+2 #Qm;?i >QbTB`�- � H2�/BM; ;2M2`B+ K�Mm7�+im`2` BM i?2 la 7Q` Re #BHHBQM la /QHH�`b BM kyR8- 2Mbm`BM;
Bib b?�`2 Q7 i?2 ;2M2`B+b K�`F2i Uǳ:2M2`B+ S?�`K� AM/mbi`v hQT �+[mBbBiBQMb lXaX kyR8Ǵ kyR3VX h?Bb Bb �M
BMi2`2biBM; M2r p2Mm2 Q7 `2p2Mm 7Q` }`Kb bBM+2 i?2 ;2M2`B+ K�`F2i b?�`2 BM LQ`i? �K2`B+� ?�b #22M ;`QrBM;
7`QK 8kW BM kyye iQ dyW BM kyReX h?2 b?�`2 BM �bB�f�mbi`�H�bB� r�b 2[m�HHv ?B;? rBi? dRW BM kyRe- #mi d9W
BM kyye Uǳ:2M2`B+ J�`F2i a?�`2, *?�M;2 BM lMBi oQHmK2 qQ`H/rB/2 #v _2;BQM kyye@kyReǴ kyR3VX �T�`i
7`QK T�i2Mi2/ /`m;b �M/ ;2M2`B+b- T?�`K�+2miB+�H }`Kb T`Q/m+2 �+iBp2 T?�`K�+2miB+�H BM;`2/B2Mib U�SAVb-
�HbQX h?2b2 �`2 `2[mB`2/ 7Q` /`m; T`Q/m+iBQMX .2bTBi2 i?2 #`�M/2/ K�Mm7�+im`2`b p2Mim`BM; BMiQ i?2 ;2M2`B+b
K�`F2i- i?2 /2p2HQTK2Mi Q7 M2r /`m;b `2K�BMb +`m+B�H 7Q` i?2 +QKT�MB2b ;`Qri?X h?mb- }`Kb BMp2bi H�`;2
bmKb BMiQ _�.X

AM kyRe- i?2 hQT Ry T?�`K� +QKT�MB2b BM i2`Kb Q7 _�. bT2M/BM; Q`B;BM�i2/ �HH 7`QK �/p�M+2/ 2+QMQKB2b-
�b Bb BHHmbi`�i2/ #v i?2 7QHHQrBM; };m`2 U6B;m`2 dVX q?BH2 J2`+F- _Q+?2- LQp�`iBb- S}x2`- a�MQ}- CQ?MbQM
� CQ?MbQM- �M/ :H�tQaKBi?EHBM2 T2`bBbi BM i?2 hQT Ry }`Kb BM i2`Kb Q7 T`2b+`BTiBQM b�H2b �b r2HH- �##oB2-
:BH2�/ a+B2M+2b �M/ �K;2M `2TH�+2 i?2 Qi?2`bX �HH hQT Ry }`Kb 2Bi?2` BM i2`Kb Q7 _�. bT2M/BM; Q`
T`2b+`BTiBQM b�H2b �`2 7`QK �/p�M+2/ 2+QMQKB2bX AM 7�+i- MQ *?BM2b2 }`K Bb HBbi2/ M2Bi?2` BM i?2 hQT Ry MQ`
i?2 hQT 8y T?�`K�+2miB+�H }`Kb BM kyRe UǳhQT S?�`K� *QKT�MB2b #v _t a�H2b �M/ _�. aT2M/BM; kyReǴ
kyRdVX
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6B;m`2 d, hQT Ry _�. bT2M/BM; T?�`K�+2miB+�H }`Kb BM kyRe

aQm`+2, ǳhQT S?�`K� *QKT�MB2b #v _t a�H2b �M/ _�. bT2M/BM; kyReǴ- kyRd

>Qr2p2`- r?2M HQQFBM; �i `2p2Mm- *?BM2b2 }`Kb �`2 T�`i Q7 i?2 iQT Ryy T?�`K�+2miB+�H �M/ #BQi2+? }`Kb BM
kyR8 UǳhQT Ryy S?�`K�+2miB+�H � "BQi2+? *QKT�MB2b U:HQ#�HVǴ kyR8VX h?2 *?BM2b2 }`Kb `2H�i2/ iQ i?2 AaA*
+Q/2 kRyy J�Mm7�+im`2 Q7 T?�`K�+2miB+�Hb- K2/B+BM�H +?2KB+�H �M/ #Qi�MB+�H T`Q/m+ib �`2, >m�/QM; J2/B+BM2
*QX- Gi/X U`�MF eyV- umMM�M "�Bv�Q :`QmT *QX Gi/ U`�MF ejV- :m�M;x?Qm "�BvmMb?�M S?�`K�+2miB+�H
>QH/BM;b *QX Gi/ U`�MF eeV- >�`#BM S?�`K�+2miB+�H :`QmT *QX Gi/ U`�MF djV- h�bHv S?�`K�+2miB+�H :`QmT
*QX Gi/ U`�MF 3RV- a?�M;?�B 6QbmM S?�`K�+2miB+�H U:`QmTV *QX Gi/ U`�MF 39V- >mK�Mr2HH >2�Hi?+�`2
U:`QmTV *QX Gi/ U`�MF 3NV- CB�M;bm >2M;`mB J2/B+BM2 *QX Gi/ U`�MF N9V- *aS* S?�`K�+2miB+�H :`QmT
Gi/ U`�MF N8V �M/ w?2DB�M; >BbmM S?�`K�+2miB+�H *QX Gi/ U`�MF N3V UǳhQT Ryy S?�`K�+2miB+�H � "BQi2+?
*QKT�MB2b U:HQ#�HVǴ kyR8VX h?mb- �Hi?Qm;? *?BM2b2 }`Kb /Q MQi };m`2 BM i?2 iQT 8y Q7 _�. bT2M/BM;
T?�`K�+2miB+�H }`Kb BM kyRe- i?2v �`2 � bB;MB}+�Mi T�`i Q7 i?2 iQT Ryy T?�`K�+2miB+�H �M/ #BQi2+? }`Kb BM
kyR8 BM i2`Kb Q7 `2p2Mm2X >2M+2- Bi Bb Q7 BKTQ`i�M+2 iQ �M�Hvx2 i?2 *?BM2b2 T?�`K�+2miB+�H BM/mbi`v +HQb2`X
q?BH2 BM i2`Kb Q7 BMMQp�iBQM- BM/B+�iQ`b �`2 +QM~B+iBM; rBi? `2;�`/ iQ i?2 2ti2Mi Q7 i?2 *?BM2b2 BKTQ`i�M+2-
�b r2 +�M b22 rBi? i?2 MmK#2` Q7 T�i2Mi �TTHB+�iBQMb �M/ iQT _�. bT2M/BM; }`Kb- Bi Bb ;2M2`�HHv mM/2`biQQ/
i?�i BM +�b2 Q7 i?2 T?�`K�+2miB+�H BM/mbi`v *?BM� ?�b #2+QK2 � TH�v2` QM i?2 ;HQ#�H T?�`K�+2miB+�H K�`F2iX
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kXkX8 *?BM�Ƕb T?�`K�+2miB+�H BM/mbi`v

q?BH2 Qp2`�HH- 2K2`;BM; 2+QMQKB2b �`2 `2bTQMbB#H2 7Q` i?2 T?�`K�+2miB+�H BM/mbi`vǶb T`QD2+i2/ ;`Qri?- *?BM�
Bb +QMbB/2`2/ i?2 #B;;2bi ;`Qri? ǳT?�`K2`;BM;Ǵ K�`F2i �++Q`/BM; iQ AJa >2�Hi? U>m�M; kyRkVX LQirBi?@
bi�M/BM; Bib BKTQ`i�M+2- i?2 K�`F2i Bb bm#D2+i iQ +?�HH2M;2bX 6Q`2B;M �M/ /QK2biB+ }`Kb ?�p2 iQ +QMbB/2`
i?2b2 +?�HH2M;2b #mi �HbQ Bib QTTQ`imMBiB2b r?2M /QBM; #mbBM2bb BM i?2 *?BM2b2 T?�`K�+2miB+�H K�`F2iX

h?2`2 2tBbi b2p2`�H 2MiBiB2b BM *?BM� i?�i �`2 +`m+B�H 7Q` i?2 T?�`K�+2miB+�H BM/mbi`vX h?2 �7Q`2K2MiBQM2/
BMi2HH2+im�H T`QT2`iv `B;?ib �M/ T�i2Mi H�rb +QMbiBimi2 bQK2 Q7 i?2b2 2MiBiB2bX �b ?�b #22M mM/2`biQQ/- i?2
*?BM2b2 T�i2Mi H�r ?�b b22M BKT`Qp2K2Mib �M/ Bb +m``2MiHv +HQb2 iQ la H�r- +QMbiBimiBM; �M QTTQ`imMBiv
7Q` i?2 BM/mbi`vǶb ;`Qri?X h?2 b�K2 ;Q2b 7Q` i?2 *?BM� 6QQ/ �M/ .`m; �/KBMBbi`�iBQM- `2bTQMbB#H2 7Q` i?2
`2;mH�iBQM Q7 7QQ/ �M/ /`m; b�72iv Uǳ*6.�Ǵ kyRdVX aBM+2 kyRj i?Bb BMbiBimiBQM bi`2�KHBM2/ i?2 `2;mH�iBQM
T`Q+2bb2b mM/2` i?2 ai�i2 *QmM+BH Q7 i?2 S2QTH2Ƕb _2Tm#HB+ Q7 *?BM�X 1bi�#HBb?2/ �i i?2 #2;BMMBM; Q7 i?2
kyyyb �b i?2 ai�i2 6QQ/ �M/ .`m; �/KBMBbi`�iBQM Ua6.�V- i?2 `2;mH�iQ`v #Q/v `2M/2`2/ i?2 BM/mbi`v
KQ`2 i`�MbT�`2Mi �M/ bi�M/�`/Bx2/ T`Q+2/m`2b U*?2`p2M�F kyy8c w?�M; �M/ .2M; kyy3VX S?�`K�+2miB+�H
+QKT�MB2b QT2`�iBM; BM *?BM� ?�p2 iQ T�v +HQb2 �ii2MiBQM iQ i?2 *6.�X h?2 .`m; �/KBMBbi`�iBQM G�r
Q7 i?2 S2QTH2Ƕb _2Tm#HB+ Q7 *?BM�- i?2 _2;mH�iBQMb 7Q` AKTH2K2Mi�iBQM Q7 i?2 .`m; �/KBMBbi`�iBQM G�r Q7
i?2 S2QTH2Ƕb _2Tm#HB+ Q7 *?BM�- i?2 _2;mH�iBQMb 7Q` i?2 amT2`pBbBQM �M/ �/KBMBbi`�iBQM Q7 J2/B+�H .2pB+2b
�M/ i?2 _2;mH�iBQMb QM �/KBMBbi`�iBp2 S`Qi2+iBQM 7Q` S?�`K�+2miB+�Hb ?�p2 iQ #2 `2bT2+i2/ #v /QK2biB+
�M/ 7Q`2B;M }`Kb BM *?BM� �HBF2X h?2 *6.� `2+2MiHv �TTHB2/ 7Q` K2K#2`b?BT iQ i?2 AMi2`M�iBQM�H *QmM+BH
7Q` >�`KQMBb�iBQM Q7 i2+?MB+�H _2[mB`2K2Mib 7Q` S?�`K�+2miB+�Hb 7Q` >mK�M lb2 UA*>V- �M/ ?2M+27Q`i?
};m`2b �b QM2 Q7 2B;?i `2;mH�iQ`v �mi?Q`BiB2b �M/ bBt BM/mbi`v �bbQ+B�iBQMb �+`Qbb i?2 ;HQ#2- bm+? �b i?2
la 6.�- i?�i QTi 7Q` 2{+B2Mi- bi�M/�`/Bx2/ /`m; /2p2HQTK2Mi T`�+iB+2b UJmHHBM kyRdVX �b � +QMb2[m2M+2-
i?Bb BMi2`M�iBQM�H +QQT2`�iBQM 2Mbm`2b i?2 /2p2HQTK2Mi �M/ `2;Bbi`�iBQM Q7 b�72- 2z2+iBp2 �M/ ?B;?@[m�HBiv
T?�`K�+2miB+�Hb BM *?BM�X h?2b2 `2+2Mi /2p2HQTK2Mib rBi? `2bT2+i iQ i?2 *6.� +QMbiBimi2 �M QTTQ`imMBiv
7Q` HQ+�H �M/ 7Q`2B;M T?�`K�+2miB+�H }`Kb �HBF2 bBM+2 T`Q+2/m`2b #2+�K2 KQ`2 i`�MbT�`2Mi �M/ ?�`KQMBx2/X

�T�`i 7`QK i?�i- i?2 *?BM2b2 T?�`K�+2miB+�H BM/mbi`v Bb 7�+BM; b2p2`�H Qi?2` QTTQ`imMBiB2bX �b K2MiBQM2/
#27Q`2- *?BM� Bb �M 2bb2MiB�H K�`F2i Q7 ;`Qri? 7Q` i?2 T?�`K�+2miB+�H BM/mbi`v- bBM+2 b�H2b �`2 2tT2+i2/ iQ
;`Qr 7`QK eeXN #BHHBQM la. BM kyRR iQ Rd8X3 #BHHBQM BM kykyX h?2 KQbi bB;MB}+�Mi T�`i Q7 b�H2b Bb 2tT2+i2/
iQ Q`B;BM�i2 7`QK b�H2b Q7 ;2M2`B+b bBM+2 +QMbmK2`b T�v /`m;b Qmi Q7 i?2B` TQ+F2i Uǳ6`QK oBbBQM iQ .2+BbBQM
@ S?�`K� kykyǴ kyRkVX Ai ?�b #22M mM/2`biQQ/ i?�i *?BM� Bb T`QKQiBM; BMMQp�iBQM BM ?B;?@i2+?MQHQ;v
BM/mbi`B2b �M/ i?Bb �TTHB2b iQ i?2 T?�`K�+2miB+�H BM/mbi`v �b r2HHX ǳh?2 ;Qp2`MK2Mi Bb /2/B+�i2/ iQ T`QpB/2
� TH�i7Q`K 7Q` /QK2biB+ T?�`K�+2miB+�H +QKT�MB2b iQ 7Qbi2` Q`B;BM�H BMMQp�iBQM- Mm`im`2 ?B;? i2+?MQHQ;B2b
�M/ i`�MbKBiiBM; T?�`K�+2miB+�H BM/mbi`v BMiQ i?2 ?B;?2` p�Hm2/ b2;K2Mib Q7 i?2 ;HQ#�H p�Hm2 +?�BMǴ U>m�M;
kyRk, TX Rk8VX

�T�`i 7`QK i?2 ;Qp2`MK2Mi �+iBp2Hv Tmb?BM; 7Q` i?2 BM/mbi`vǶb ;`Qri?- *?BM� Qz2`b � +Qbi@�/p�Mi�;2 rBi?
`2bT2+i iQ b2p2`�H 7�+iQ`bX GQr +Qbib 7Q` H�#Q`- +HBMB+�H i`B�Hb- �M/ `�r K�i2`B�Hb �`2 �ii`�+iBM; 7Q`2B;M K�M@
m7�+im`BM; T?�`K�+2miB+�H }`KbX *?BM� Bb /BbiBM;mBb?2/ #v � H�`;2 MmK#2` Q7 r2bi2`M@2/m+�i2/ b+B2MiBbib-
�HbQX h?2b2 �bbm`2 7Q`2B;M KmHiBM�iBQM�Hb i?�i b+B2MiB}+ bi�M/�`/b rBHH #2 K2iX AM 7�+i- i?2 *?BM2b2 ;Qp@
2`MK2Mi BKTH2K2Mi2/ T`Q;`�Kb bBM+2 i?2 KB/@RNNyb �BK2/ �i *?BM2b2 i�H2Mi �#`Q�/X h?2b2 T`Q;`�Kb- 7Q`
BMbi�M+2- i?2 h?Qmb�M/ h�H2Mib S`Q;`�K BMi`Q/m+2/ BM kyy3 BM+2MiBpBx2 *?BM2b2 2Mi`2T`2M2m`b rBi? T�i2Mib-
2t2+miBp2b �M/ b+B2MiBbib iQ `2im`M iQ *?BM� UǳlL1a*P a+B2M+2 _2TQ`i, hQr�`/b kyjyǴ kyReVX AM+2MiBp2b

kN



BM+Hm/2 bm#bB/B2b Q7 �`QmM/ _J" yX8 iQ R KBHHBQM �M/ ?QmbBM; T`QpB/2/ #v i?2 ?Qbi BMbiBimiBQMX hQ #2 2HB;B#H2
7Q` i?2 T`Q;`�K *?BM2b2 ?�p2 iQ 7mH}HH +2`i�BM +`Bi2`B�- bm+? �b #2BM; � 7mHH T`Q72bbQ` 7`QK �Mv BMbiBimiBQM Q`
�M �bbQ+B�i2 T`Q72bbQ`X h?2b2 +`Bi2`B� +?�M;2/ Qp2` iBK2 �M/ BM kyRk � h2M h?Qmb�M/ h�H2Mib S`Q;`�K r�b
BMi`Q/m+2/- i`vBM; iQ BKT`Qp2 i?2 r2�FM2bb2b Q7 i?2 h?Qmb�M/ h�H2Mib T`Q;`�K UǳlL1a*P a+B2M+2 _2TQ`i,
hQr�`/b kyjyǴ kyReVX 6`QK i?2M QM ǳvQmM; b+B2MiBbib �M/ 2M;BM22`b �;2/ 9y v2�`b �M/ mM/2` r?Q ?QH/ �
/Q+iQ`�i2 7`QK � r2HH@FMQrM 7Q`2B;M mMBp2`bBiv- ?�p2 �i H2�bi i?`22 v2�`b Q7 Qp2`b2�b `2b2�`+? 2tT2`B2M+2 �M/
?QH/ � 7Q`K�H �TTQBMiK2Mi �i � r2HH@FMQrM 7Q`2B;M mMBp2`bBiv- `2b2�`+? BMbiBimi2 Q` +QKT�MvǴ r2`2 2HB;B#H2
�b r2HH UǳlL1a*P a+B2M+2 _2TQ`i, hQr�`/b kyjyǴ kyRe, TX ejyVX q?BH2 BMBiB�HHv `2[mB`BM; i?2 `2+`mBib iQ
rQ`F 7mHH@iBK2 �i � *?BM2b2 BMbiBimiBQM 7Q` }p2 v2�`b- i?2 H2M;i? r�b `2/m+2/ iQ bBt KQMi?b �M/ H�i2` QM 2p2M
b?Q`i@i2`K irQ@KQMi? 2KTHQvK2Mi r�b � p�HB/ +`Bi2`B�X h?Bb +?�M;2 K�F2b QM2 +QMi2KTH�i2 r?2i?2` i?2
T`Q;`�Kb �`2 bm++2bb7mH BM `2i�BMBM; i?2 `2+`mBib BM *?BM�X

6m`i?2`KQ`2- *?BM�Ƕb ?B;? TQTmH�iBQM MmK#2`b �ii`�+i T?�`K�+2miB+�H }`Kb /m2 iQ i?2 #B; TQTmH�iBQM 7Q`
+HBMB+�H i`B�Hb U>m�M; kyRkVX h?2 TQTmH�iBQM Qz2`b � rB/2 /Bb2�b2 bT2+i`mK �M/ �M �;BM; TQTmH�iBQM- �HbQ
ULB 2i �HX kyRdVX .m2 iQ i?2 H�`;2 TQTmH�iBQM �M/ K�`F2i ;`Qri?- *?BM�@bT2+B}+ /Bb2�b2b +�M #2+QK2 i?2
i�`;2i Q7 KmHiBM�iBQM�HǶb _�. �+iBpBiB2bX h?2 �;BM; TQTmH�iBQM Bb BM M22/ Q7 ?2�Hi? +�`2 b2`pB+2b- BM+Hm/BM;
T?�`K�+2miB+�H T`Q/m+ibX "mi MQi QMHv �M �;BM; TQTmH�iBQM #mi �M BM+`2�bBM; ?2�Hi?+�`2 �r�`2M2bb �HbQ
�`2 `2bTQMbB#H2 7Q` K�`F2i QTTQ`imMBiB2b ULB 2i �HX kyRdVX PM �MQi?2` MQi2- i?2 *?BM2b2 ;Qp2`MK2Mi Bb
TH�MMBM; ǳiQ /2p2HQT i?2 M�iBQM�H ?2�Hi?+�`2 bvbi2K �M/ iQ 2M?�M+2 i?2 "�bB+ J2/B+�H AMbm`�M+2 U"JAV
+Qp2`�;2 7`QK �TT`QtBK�i2Hv e8W Q7 i?2 TQTmH�iBQM iQ NyWǴ ULB 2i �HX kyRd, TX eVX h?mb- T?�`K�+2miB+�H
2tT2M/Bim`2 Bb 2tT2+i2/ iQ BM+`2�b2X >Qr2p2`- i?2 ;Qp2`MK2Mi Bb 2M+Qm`�;BM; ;2M2`B+b- MQi #`�M/2/@/`m;b
U*?2`p2M�F kyy8VX >2M+2- ;HQ#�H #`�M/2/@M�K2 K�Mm7�+im`2`b +QmH/ #2 bi`m;;HBM;X .2bTBi2 2M+Qm`�;BM;
;2M2`B+ /`m;b- i?2 ;Qp2`MK2Mi Bb MQM2i?2H2bb 7Qbi2`BM; i?2 /2p2HQTK2Mi Q7 BM/B;2MQmb BMMQp�iBQMX h?mb-
;2M2`B+ /`m; K�Mm7�+im`2`b �`2 BM+`2�bBM;Hv p2Mim`BM; BMiQ _�. Uw?�M; �M/ w?Qm kyRdVX AMMQp�iBQM 2zQ`ib
KQbi HBF2Hv 7Q+mb QM }M/BM; i`2�iK2Mi 7Q` HBp2` /Bb2�b2- ;�bi`B+ +�M+2` �M/ +�`/BQp�b+mH�` /Bb2�b2b ULB 2i �HX
kyRdc w?�M; �M/ w?Qm kyRdc a?2M kyRyVX h?2 H�ii2` Bb +QMbiBimiBM; i?2 H2�/BM; +�mb2 Q7 /2�i? BM *?BM�
Ua?2M kyRyVX 6m`i?2`KQ`2- /B�#2i2b Bb 2tT2+i2/ iQ ;�BM �ii2MiBQM 7`QK � `2b2�`+? T2`bT2+iBp2- bBM+2 �HKQbi
RyW Q7 i?2 TQTmH�iBQM �`2 �z2+i2/ Ua?2M kyRyVX *?BM� Bb BM+`2�bBM;Hv �z2+i2/ #v i?2 bQ@+�HH2/ ǳ/Bb2�b2b
Q7 �|m2M+2Ǵ Ua?2M kyRyVX �T�`i 7`QK i?2b2 /Bb2�b2b- i?2 ;`QrBM; #BQi2+? b2+iQ` BM *?BM� Bb 2tT2+i2/ iQ
+QMi`B#mi2 iQ i?2 /2p2HQTK2Mi Q7 BMMQp�iBp2 K2/B+BM2b Uw?�M; �M/ w?Qm kyRdVX *?2`p2M�F Ukyy8V 2tTH�BMb
i?�i i?2 #BQi2+?MQHQ;v }`Kb BM *?BM� 7Q+mb QM i?2 �`2�b Q7 ;2M2 i?2`�Tv- �MiB#Q/B2b- �M/ h*JKQ/2`MBx�iBQMX
h?2 H�ii2` BM+Hm/BM; ǳi?2 >ha Q7 ?2`#�H T`2T�`�iBQMb �M/ Qi?2` i2+?MB[m2b �BK2/ �i i?2 /Bb+Qp2`v Q7 �+iBp2
+QKTQM2Mib- (r?B+?c `2K�`F �mi?Q`) Bb i?Qm;?i #v bQK2 iQ #2 � +QKT2iBiBp2 �/p�Mi�;2 7Q` *?BM�Ƕb /`m;
/Bb+Qp2`vXǴ U*?2`p2M�F kyy8VX

qBi? `2;�`/b iQ _�. BMp2biK2Mi- *?BM� ?�b 2tT2`B2M+2/ ;`Qri? �i iBK2b- r?2M Qi?2` +QmMi`B2b `2/m+2/
i?2B` 2tT2M/Bim`2 /m2 iQ i?2 2+QMQKB+ `2+2bbBQMX q?BH2 i?2 ;Qp2`MK2Mi bmTTQ`ib i?2 BM/mbi`v BM i?2 7Q`K
Q7 bm#bB/B2b- 7Q` BMbi�M+2 i?`Qm;? i?2 E2v .`m; AMMQp�iBQM T`QD2+i 7`QK kyyd- i?�i ;`�Mi2/ bm#bB/B2b iQ
`2b2�`+? ULB 2i �HX kyRdV- Bi mM/2`i�F2b H�`;2 BMp2biK2Mib BM BM7`�bi`m+im`2 i?�i BKT`Qp2 i?2 /Bbi`B#miBQM
Q7 T?�`K�+2miB+�H T`Q/m+ib- �HbQ Uǳ� *HQb2` GQQF �i i?2 Rji? 6Bp2@u2�` SH�MǴ kyReVX S?�`K�+2miB+�H
BMMQp�iBQM Bb- 7m`i?2`KQ`2- K�FBM; 2zQ`ib iQ H2p2`�;2 i?2 i`�/BiBQM�H *?BM2b2 K2/B+BM2 Uh*JV �M/ i?2
/BbiBM+i #BQHQ;B+�H `2bQm`+2b Q7 *?BM� ULB 2i �HX kyRdVX

jy



6BM�HHv- �M �/p�Mi�;2 7Q` /QK2biB+ �M/ 7Q`2B;M }`Kb �HBF2 Bb i?�i i?2 *?BM2b2 �+�/2Kv Q7 a+B2M+2b Bb i`vBM;
iQ 7Qbi2` +QHH�#Q`�iBQM #2ir22M }`Kb- mMBp2`bBiB2b- _�. BMbiBimi2b �M/ �/KBMBbi`�iBQM �b r2HH �b �++2H2`�i2
`2b2�`+?X AM 7�+i- /QK2biB+ }`Kb �M/ JL1b BM+`2�bBM;Hv +QQT2`�i2 BM i2`Kb Q7 _�.X h?Bb `2~2+ib � ;2M2`�H
i`2M/ BM i?2 BM/mbi`v iQr�`/b BMMQp�iBQM M2irQ`Fb �M/ QT2M BMMQp�iBQM KQ/2Hb U*?2b#`Qm;? kyyjc :�bbK�MM
�M/ pQM w2/irBix RNNNVX

Pp2`�HH- i?2 *?BM2b2 BM/mbi`v Bb 7�+BM; � HQi Q7 QTTQ`imMBiB2b K�FBM; Bi bQ T`QKBbBM; 7Q` JL1b �M/ 7Q` i?2
HQ+�H 2+QMQKvǶb ;`Qri?X LQM2i?2H2bb- Bi Bb +QM7`QMi2/ #v b2p2`�H +?�HH2M;2bX >m�M; UkyRkV bi�i2b i?�i i?2
BM/mbi`v Bb +?�HH2M;2/ #v 7Q`2B;M +QKT2iBiBQM rBi? Qi?2` /2p2HQTBM; +QmMi`B2b- AM/B� BM T�`iB+mH�`- �b r2HH �b
Tm#HB+ /Bbi`mbiX JQ`2Qp2`- �Hi?Qm;? +HQb2 iQ FMQrH2/;2 �M/ BMMQp�iBQM +�T�#BHBiB2b Q7 q2bi2`M +QmMi`B2b BM
M2r /QK�BMb bm+? �b #BQT?�`K�+2miB+�Hb- i?2 +QmMi`v Bb biBHH +�i+?BM;@mT BM QH/2` /QK�BMbX AM �//BiBQM- }`Kb
BM *?BM� ?�p2 2tT2`B2M+2/ b2p2`�H Bbbm2b r?2M /2p2HQTBM; /`m;bX h?2v 7�+2 T`Q#H2Kb rBi? #Qi? i?2 }M�M+BM;
Q7 /`m; BMMQp�iBQM �M/ rBi? /`m; K�`F2iBM;X AM/22/- QMHv i?Qb2 T?�`K�+2miB+�H K�Mm7�+im`2`b �HHQr2/ iQ
T`Q/m+2 /`m;b BM *?BM� r2`2 ;`�Mi2/ i?2 `B;?i iQ K�`F2i i?2b2 /`m;b BM *?BM� ULB 2i �HX kyRdVX 6BM�HHv-
�M mM/2`bi�z2/ *2Mi2` 7Q` .`m; 1p�Hm�iBQM U*.1V `2bmHi2/ BM T`QHQM;2/ /`m; �TT`Qp�H iBK2bX q?BH2 i?2
bi�M/�`/ iBK2 r�b RkXj KQMi?b- Bi +QmH/ 2ti2M/ mT iQ �M BM/2}MBi2 iBK2 ULB 2i �HX kyRdVX

AM +QM+HmbBQM- i?2 T?�`K�+2miB+�H BM/mbi`v BM *?BM� Bb +?�`�+i2`Bx2/ #v b2p2`�H QTTQ`imMBiB2b i?�i }`Kb /Q MQi
b22K iQ r�Mi iQ KBbb QM QmiX L2p2`i?2H2bb- *?BM� Bb bi`m;;HBM; rBi? +?�HH2M;2b T`QT2` iQ �M 2K2`;BM; K�`F2i,
i?2 [m�HBiv Q7 BMMQp�iBQM Bb [m2biBQM2/- �M/ +�i+?BM;@mT BM `2;�`/ iQ bQK2 /QK�BMb ?�b v2i iQ #2 �+?B2p2/X
Pp2`�HH- ?Qr2p2`- i?2 BM/mbi`v Bb ;`QrBM; �M/ BM+`2�bBM;Hv +QmMiBM; QM BMMQp�iBQMX h?2 *?BM2b2 ;Qp2`MK2Mi
Bb TH�vBM; �M BKTQ`i�Mi `QH2 BM i?Bb /2p2HQTK2Mi- �+iBp2Hv 2M+Qm`�;BM; }`bi 7Q`2B;M _�.- i?2M /QK2biB+
BMMQp�iBQM- r?BH2 mT/�iBM; i?2B` `2;mH�iBQMb iQ +QKTHv rBi? i?2 �K2`B+�M �M/ 1m`QT2�M +QmMi2`T�`ibX h?2
T�MQ`�K� Q7 i?Bb i?2bBb ?�b b?QrM i?�i *?BM� ?�b #2+QK2 �M BMMQp�iQ`- �M/ bQ 7Q` T?�`K�+2miB+�H BMMQp�iBQMX
LQM2i?2H2bb- r?BH2 H2�`MBM; � HQi QM i?2 ;Qp2`MK2MiǶb 2zQ`ib BM i?�i `2;�`/- H2bb Bb FMQrM QM i?2 /vM�KB+b
�M/ bT2+B}+BiB2b Q7 i?Bb BMMQp�iBQMX AM i?2 7QHHQrBM; r2 rBHH +QMbmHi i?2 iQTB+ 7`QK �M �+�/2KB+ T2`bT2+iBp2-
+QMbmHiBM; i?2 `2H2p�Mi HBi2`�im`2 i?�i 2tTH�BMb *?BM�Ƕb /2p2HQTK2MiX

jR



j h?2Q`2iB+�H 6`�K2rQ`F

jXR �H;Q`Bi?KB+ bvbi2K�iB+ HBi2`�im`2 `2pB2r , AMMQp�iBQM BM i?2 T?�`K�+2miB+�H
BM/mbi`v

q2 T2`7Q`K2/ � bvbi2K�iB+ �H;Q`Bi?KB+ HBi2`�im`2 `2pB2r- �b iQ 7�+BHBi�i2 i?2 B/2MiB}+�iBQM Q7 i?2 `2H2p�Mi
HBi2`�im`2 bi`2�Kb 7Q` i?Bb i?2bBb QM BMMQp�iBQM /vM�KB+b BM i?2 T?�`K�+2miB+�H BM/mbi`v BM *?BM�X h?mb-
i?Bb .�i� a+B2M+2 �TT`Q�+? H�vb i?2 ;`QmM/rQ`F 7Q` i?2 /2p2HQTK2Mi Q7 i?2 i?2Q`2iB+�H 7`�K2rQ`FX Ai ?�b
�HHQr2/ iQ B/2MiB7v r?2i?2` *?BM� ?�b bm`7�+2/ �b � iQTB+ BM i?2 HBi2`�im`2 QM BMMQp�iBQM BM i?2 T?�`K�+2miB+�H
BM/mbi`v Q` r?2i?2` i?2`2 2tBbib � ;�T BM i?2 HBi2`�im`2X h?2 +QKTmi�iBQM�H .�i� a+B2M+2 �TT`Q�+? 2M�#H2b
mb iQ ǳ`2�/Ǵ �HH �`iB+H2b `2H2p�Mi iQ i?2 `2b2�`+? iQTB+ �M/ iQ B/2MiB7v i?2 +Q`2 +QM+2Tib �M/ bi`2�Kb i?�i �`2
`2H2p�MiX lHiBK�i2Hv i?2 KQbi BKTQ`i�Mi T�T2`b rBHH #2 B/2MiB}2/ �M/ `2�/- #�b2/ QM i?Bb T`BQ` B/2MiB}+�iBQMX
*QMb2[m2MiHv- .�i� a+B2M+2 �HHQrb iQ +2`iB7v i?2 +?Qb2M bi`2�Kb BM i?2 HBi2`�im`2 i?�i �`2 `2H2p�Mi r?2M
�M�HvxBM; BMMQp�iBQM BM i?2 T?�`K�+2miB+�H BM/mbi`vX

qBi? `2;�`/b iQ i?2 QT2`�iBQM�HBx�iBQM Q7 i?2 �H;Q`Bi?KB+ bvbi2K�iB+ HBi2`�im`2 `2pB2r- R983 �+�/2KB+ �`iB+H2b
r2`2 +QHH2+i2/ 7`QK q2# Q7 a+B2M+2X q?BH2 Bi rQmH/ ?�p2 i�F2M � HB72iBK2 iQ `2�/ �HH i?2b2 �`iB+H2b- i?2 .�i�
a+B2M+2 �TT`Q�+? �HHQr2/ mb iQ ǳ`2�/Ǵ i?2K BM � 72r KBMmi2bkX h?2 i2`Kb b2H2+i2/ 7Q` i?2 iQTB+ b2�`+? #Qt Q7
i?2 �+�/2KB+ �;;`2;�iQ` r2`2 UǳT?�`K�+2mi Ǵ �L. UǳBMMQp�i2 Ǵ P_ ǳ_�.Ǵ P_ ǳ`2b2�`+? �M/ /2p2HQTK2MiǴ
P_ ǳT�i2MiǴ P_ ǳAS_Ǵ P_ ǳBMi2HH2+im�H T`QT2`iv `B;?i ǴVVX h?2 b2H2+iBQM Q7 F2vrQ`/b 2Mbm`2/ i?�i T�T2`b
K2MiBQMBM; MQi QMHv BMMQp�iBQM #mi �HbQ _�. Q` BMi2HH2+im�H T`QT2`iv `B;?ib r2`2 BM+Hm/2/ UP1*.f1m`Qbi�i
kyy8VX JQ`2Qp2`- b2p2`�H bT2HHBM;b r2`2 BM+Hm/2/ #v mbBM; i?2  i?�i i�F2b BMiQ �++QmMi b2p2`�H 2M/BM;b Q7 �
rQ`/X 6BM�HHv- i?2 bT2HHBM; Qmi p2`bBQMb Q7 _�. Q` AS_ r2`2 +QMbB/2`2/ �b r2HHX h?2 bvbi2K�iB+ HBi2`�im`2
`2pB2r +QMbB/2`b �HH v2�`b �p�BH�#H2 QM q2# Q7 a+B2M+2- �b Q7 P+iQ#2` jyi?- kyRd 7Q` HBi2`�im`2 BM 2+QMQKB+b-
K�M�;2K2Mi- �M/ #mbBM2bbX

lbBM; pQboB2r2`- � bQ7ir�`2 /2p2HQT2/ iQ �M�Hvx2 #B#HBQK2i`B+ /�i�- �M Qp2`pB2r Q7 i?2 }2H/ Q7 BMMQp�iBQM
BM i?2 T?�`K�+2miB+�H BM/mbi`v r�b +`2�i2/ Uq�HiK�M �M/ p�M 1+F kyRjVX h?2 /�i�b2i +QMbB/2`2/ F2vrQ`/b
T`2b2Mi BM �i H2�bi i?`22 /Q+mK2MibX E2vrQ`/b i?�i `2THB+�i2/ i?2 Qp2`�HH iQTB+b Q7 `2b2�`+? UBX2X- T?�`K�@
+2mi V r2`2 QKBii2/X h?2 K2i?Q/QHQ;v Q7 p�M 1+F 2i �HX UkyyeV r�b `2THB+�i2/ �M/ T`Q/m+2/ i?2 7QHHQrBM;
};m`2b U6B;m`2 3 �M/ 6B;m`2 NVX

kh?2 �H;Q`Bi?KB+ bvbi2K�iB+ HBi2`�im`2 `2pB2r r�b TQbbB#H2 i?�MFb iQ i?2 T`QiQ+QHb Tmi BM TH�+2 �i *A_�LPX

jk



6B;m`2 3, *�`iQ;`�T?v Q7 i?2 F2vrQ`/b 2ti`�+i2/ 7`QK i?2 bvbi2K�iB+ HBi2`�im`2 `2pB2r QM BMMQp�iBQM BM i?2
T?�`K�+2miB+�H BM/mbi`v

6B;m`2 3 BHHmbi`�i2b i?�i i?2 �+�/2KB+ HBi2`�im`2 +Hmbi2`b �`QmM/ /Bz2`2Mi bi`2�Kb BM i?2 HBi2`�im`2- i?2b2 �`2,

Ç BM/mbi`B�H Q`;�MBx�iBQM-
Ç JL1b � bT2+B}+ BM/mbi`B2b-
Ç K�M�;2K2Mi HBi2`�im`2-
Ç BMMQp�iBQM � FMQrH2/;2 K�M�;2K2MiX

q?2M 7Q+mbBM; QM i?2 /Bz2`2Mi +Hmbi2`b- QM2 +�M B/2MiB7v � ;`QmT Q7 F2vrQ`/b QM BMMQp�iBQM M2irQ`FbX Ai
/Bb+mbb2b �KQM; Qi?2`b ǳ+QHH�#Q`�iBQMǴ- ǳQT2M BMMQp�iBQMǴ- ǳT�`iM2` b2H2+iBQMǴ �M/ ǳFMQrH2/;2 i`�Mb72`ǴX
h?2 H27i bB/2 Q7 i?2 +HQm/ +QMi�BMb i?2 HBi2`�im`2 QM BMMQp�iBQM M2irQ`FbX Ai Bb 7�B`Hv BMi2`HBMF2/ #2ir22M
/Bz2`2Mi +Hmbi2`b B/2MiB}2/ #v i?2 bQ7ir�`2X AM +QMi`�bi- i?2 `B;?i@?�M/ bB/2 Q7 i?2 +HQm/ `2T`2b2Mib i?2
HBi2`�im`2 QM BM/mbi`B�H Q`;�MBx�iBQM �M/ Bb H2bb BMi2`HBMF2/ UBM `2/VX h?Bb T�`i Q7 i?2 +HQm/ +2Mi2`b �`QmM/
ǳ+QKT2iBiBQMǴ- ǳ`2;mH�iBQMǴ- i`�/2@`2H�i2/ F2vrQ`/b �M/ BMi2HH2+im�H T`QT2`iv `B;?ibX 6BM�HHv- r2 H2�`M i?�i
i?2 la ?�b ;�BM2/ � HQi Q7 �ii2MiBQM 7`QK b+?QH�`b- r?B+? Bb MQi bm`T`BbBM;- +QMbB/2`BM; i?�i Bi i`�/BiBQM�HHv
HB2b �i i?2 +2Mi2` Q7 i?2 ;HQ#�H T?�`K�+2miB+�H BMMQp�iBQM K�T U>�/2M;m2- /2 J�`+2HHBb@q�`BM- �M/ q�`BM

jj



kyR8VX AM +QMi`�bi- 2K2`;BM; K�`F2ib �M/ *?BM�- �`2 K2MiBQM2/ #mi ?�p2 MQi ;�BM2/ �b Km+? �ii2MiBQM #v
b+?QH�`bX *?BM� HB2b ?Qr2p2` �i i?2 +2Mi2` Q7 i?2 +HQm/- BM/B+�iBM; Bib BMpQHp2K2Mi rBi? /Bz2`2Mi bi`2�KbX

6B;m`2 N, *�`iQ;`�T?v Q7 i?2 F2vrQ`/b 2ti`�+i2/ 7`QK i?2 bvbi2K�iB+ HBi2`�im`2 `2pB2r QM BMMQp�iBQM BM i?2
T?�`K�+2miB+�H BM/mbi`v- +QHQ`@+Q/2/ #v v2�` Q7 K2MiBQM

6B;m`2 N `2T`2b2Mib i?2 b�K2 +HQm/ Q7 F2vrQ`/b i?�i �`2 MQr +QHQ`@+Q/2/ �++Q`/BM; iQ i?2 v2�` Q7 K2MiBQMX
Ai BHHmbi`�i2b i?�i `2+2Mi HBi2`�im`2 ?�b #22M 7Q+mbBM; QM BMMQp�iBQM M2irQ`FbX JQ`2Qp2`- i?2 +HQm/ `2p2�Hb
i?�i i?2 `2+2Mi HBi2`�im`2 Bb HQ+�i2/ �i i?2 2/;2 Q7 i?2 +HQm/ �M/ /m2 iQ i?2 bK�HH bBx2 Q7 i?2 +B`+H2b Bi Bb MQi
�b T`QKBM2Mi v2i- rBi? � 72r 2t+2TiBQMbX AM �//BiBQM- *?BM� Bb /Bb+HQb2/ �b #2BM; � `2H�iBp2Hv M2r iQTB+ BM
i?2 HBi2`�im`2- �b r2HHX

hQ bmKK�`Bx2- i?2 �H;Q`Bi?KB+ bvbi2K�iB+ HBi2`�im`2 `2pB2r ?B;?HB;?ib i?2 `2H2p�M+2 Q7 i?2 *?BM2b2 7Q+mb
r?2M HQQFBM; �i T?�`K�+2miB+�H BMMQp�iBQMX h?2 K2i?Q/ Q7 mbBM; �H;Q`Bi?Kb iQ p2`B7v i?2 p�HB/Biv Q7 i?2
HBi2`�im`2 `2pB2r Bb T`QKBbBM;- 2M�#HBM; `2b2�`+?2`b iQ 2Bi?2` +?2+F i?2 p�HB/Biv Q7 i?2B` HBi2`�im`2 `2pB2r �M/
`2b2�`+? [m2biBQM BM � bBKTH2 r�v Q` iQ 7�+BHBi�i2 i?2 B/2MiB}+�iBQM Q7 `2H2p�Mi bi`2�Kb BM i?2 HBi2`�im`2X
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6`QK i?2 �H;Q`Bi?KB+ bvbi2K�iB+ HBi2`�im`2 `2pB2r- r2 H2�`M2/ i?�i i?2 �M�HvbBb Q7 BMMQp�iBQM BM i?2 T?�`K�@
+2miB+�H BM/mbi`v �M/ *?BM� `2[mB`2b mb iQ +QMbmHi /Bz2`2Mi bi`2�Kb Q7 HBi2`�im`2X :2M2`�HHv bT2�FBM;- i?2
i?2Q`2iB+�H 7`�K2rQ`Fb 2pQF2/ rBHH }`bi 7Q+mb QM 2+QMQKBbib �M/ bQ+BQHQ;Bbib r?Q 2tTH�BM i?2 BKTQ`i�M+2
Q7 BMMQp�iBQM 7Q` 2+QMQKB+ /2p2HQTK2Mi �M/ i`v iQ /2b+`B#2 i?2 T`Q+2bb Q7 BMMQp�iBQMX h?Bb +QMbiBimi2b
;`QmM/rQ`F i?�i ?�b iQ #2 i�F2M BMiQ �++QmMi r?2M �M�HvxBM; BMMQp�iBQM /vM�KB+b BM � /2p2HQTBM; +QmMi`v
bm+? �b *?BM�X Ai 2tTH�BMb i?2 /Bz2`2Mi 2zQ`ib 2tTH�BM2/ BM i?2 T�MQ`�K� i?�i i?2 *?BM2b2 ;Qp2`MK2Mi ?�b
BKTH2K2Mi2/X am+? �b i�t `2HB27b Q` ?B;?@i2+? T�`FbX JQ`2 bT2+B}+�HHv- r2 rBHH iQm+? mTQM i?2Q`B2b QM BMMQ@
p�iBQM �M/ 2+QMQKB+ ;`Qri?- BMMQp�iBQM KQ/2Hb �b r2HH �b i?2 +QM+2Ti Q7 L�iBQM�H AMMQp�iBQM avbi2Kb ULAaVX
h?Bb T�`i +QMi2tim�HBx2b r?�i r2 ?�p2 H2�`Mi 7`QK i?2 T�MQ`�K� 7`QK �M �+�/2KB+ T2`bT2+iBp2X JQ`2Qp2`-
i?2 HBi2`�im`2 QM `2p2`b2 BMMQp�iBQM �b r2HH �b i?2 QT2M BMMQp�iBQM +QM+2Ti 7`QK BMMQp�iBQM K�M�;2K2Mi
b+?QH�`b rBHH #2 2pQF2/- irQ `2�bQM�#Hv M2r +QM+2Tib i?�i �`2 Q7 BKTQ`i�M+2 BM i?2 +QMi2ti Q7 BMMQp�iBQM
BM � /2p2HQTBM; +QmMi`v- bBM+2 i?2v KB;?i 2tTH�BM BM+`2�bBM; BMMQp�iBp2 +�T�+BiB2b U2X;X- *?2b#`Qm;? kyyjc
:QpBM/�`�D�M �M/ h`BK#H2 kyRkVX

h?2M- i?2 rQ`F Q7 BMi2`M�iBQM�H #mbBM2bb b+?QH�`b- HQQFBM; BMiQ _�. BMi2`M�iBQM�HBx�iBQM �M/ BMMQp�iBQM
M2irQ`Fb rBHH #2 2p�Hm�i2/X h?2b2 �`2 Q7 BMi2`2bi- bBM+2 *?BM2b2 TQHB+B2b ?�p2 b?QrM i?�i i?2 +QmMi`v `2HB2/
QM 7Q`2B;M _�.- iQ #2;BM rBi? U:�bbK�MM- "2+F2M#�m2`- �M/ 6`B2bBF2 kyRkVX AM/22/- b+?QH�`b �ii`B#mi2 _�.
BMi2`M�iBQM�HBx�iBQM �M/ i?2 BMi2`irBM2/ FMQrH2/;2 bTBHHQp2`b i?2 TQr2` iQ BM+`2�b2 BMMQp�iBQM +�T�#BHBiB2b
BM /2p2HQTBM; +QmMi`B2b U:�bbK�MM- "2+F2M#�m2`- �M/ 6`B2bBF2 kyRkVX 6Q+mbBM; QM 7Q`2B;M JL1bǶ _�.
BMi2`M�iBQM�HBx�iBQM- ;HQ#�H BMMQp�iBQM M2irQ`Fb �`2 +`2�i2/ i?�i +QMM2+i /Bz2`2Mi �+iQ`b �+`Qbb +QmMi`B2b
U2X;X- "Qmi2HHB2`- :�bbK�MM- �M/ w2/irBix kyy3c >m 2i �HX kyR8c SBH�i 2i �HX kyyNVX h?2b2 +QMM2+iBQMb-
?Qr2p2`- +�M #2 Q7 � /Bz2`2Mi M�im`2X h?2 HBi2`�im`2 QM FMQrH2/;2 ~QrbfTBT2HBM2b �;`22b i?�i BMMQp�iBQM Bb
MQr�/�vb K�BMHv � i`�MbM�iBQM�H T`Q+2bb U2X;X- GmM/p�HH kyydVX JQbi BKTQ`i�MiHv- i?Bb T�`i ?B;?HB;?ib i?2
#2M2}ib Q7 FMQrH2/;2 ~Qrb �M/ H2�/b iQr�`/b Qm` T`QTQbBiBQM i?�i FMrQH2/;2 ~Qrb �+`Qbb T�i2Mi i?2K�iB+b-
`2T`2b2Mi2/ #v i?2 bBKBH�`Biv K2�bm`2K2Mi- ?�p2 � TQbBiBp2 BKT�+i QM i?2 T�i2MiBM; #2?�pBQ`X

AM i?2 7QHHQrBM;- r2 rBHH /Bb+mbb i?2 /Bz2`2Mi +QM+2Tib `2H2p�Mi 7Q` i?Bb i?2bBb QM BMMQp�iBQM /vM�KB+b BM i?2
*?BM2b2 T?�`K�+2miB+�H BM/mbi`v �M/ 2tTH�BM +`BiB+�H 2KTB`B+�H bim/B2bX

jXk AMMQp�iBQM, /2p2HQTBM; +QmMi`B2b KQpBM; iQr�`/b BMMQp�iBp2 +�T�#BHBiB2b

a2p2`�H b+?QH�`b ?�p2 �ii2KTi2/ iQ /2}M2 i?2 i2`K BMMQp�iBQMc i?Bb i?2bBb rBHH `2pBp2 i?2 T`QTQb2/ /2}MBiBQMb
#v i?2 HBi2`�im`2 bBM+2 Bi Bb +`m+B�H 7Q` i?2 mM/2`bi�M/BM; Q7 i?2 +QMi2tiX h?2 i2`K BMMQp�iBQM r?B+? ?�b b22M
M2r 7Q`Kb bm+? �b QT2M Q` `2p2`b2 BMMQp�iBQM BM i?2 H�bi /2+�/2- bi�`i2/ Bib +QM+2Tim�HBx�iBQM #�+F BM i?2
9yb r?2`2 b2p2`�H �mi?Q`b ?�/ � i`v �i /2}MBM; BiX a+?mKT2i2` URNj9V r�b QM2 Q7 i?2 }`bi i`vBM; iQ /2}M2
BMMQp�iBQMX >2 2tTH�BM2/ i?�i BMMQp�iBQM Bb ǳi?2 +QKK2`+B�H Q` BM/mbi`B�H �TTHB+�iBQM Q7 bQK2i?BM; M2r @ �
M2r T`Q/m+i- T`Q+2bb Q` K2i?Q/ Q7 T`Q/m+iBQMc � M2r K�`F2i Q` bQm`+2b Q7 bmTTHvc � M2r 7Q`K Q7 +QKK2`+B�H
#mbBM2bb Q` }M�M+B�H Q`;�MBx�iBQMǴ U[mQi2/ 7`QK am`QbQ �M/ �xBb kyR8, TX j3dVX AM ;2M2`�H- i?2 p�bi HBi2`�im`2
�;`22b iQ /BbiBM;mBb? #2ir22M #Qi? BMp2MiBQM �M/ BMMQp�iBQM Ua+?mKT2i2` RNj9c 6`22K�M RN3kVX AM 2z2+i- �M
BMp2MiBQM /B/ MQi 2p2M BMbBMm�i2 �M BMMQp�iBQM 7Q` 6`22K�M URN3kV- bBM+2 BMMQp�iBQM BKTHB2/ � +QKK2`+B�H
i`�Mb�+iBQM 7Q` ?BKX _Q#2`ib URN33V �;`22/ rBi? 6`22K�M QM i?�iX �HH BM �HH- i?2v +QM+m``2/ i?�i BMMQp�iBQM
/Q2b MQi ?�p2 iQ #2 � T`Q/m+i- #mi +�M i�F2 i?2 7Q`K Q7 � T`Q+2bb Q` K2i?Q/X
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Pp2` i?2 v2�`b- i?2 HBi2`�im`2 ?�b bi�`i2/ iQ /BbiBM;mBb? #2ir22M /Bz2`2Mi ivT2b Q7 BMMQp�iBQMb- 7Q` BMbi�M+2-
T`Q/m+i �M/ T`Q+2bb BMMQp�iBQMb U2X;X- 1/[mBbi- >QKK2M- �M/ J+E2Hp2v kyyRV Q` BM+`2K2Mi�H �M/ `�/B+�H
BMMQp�iBQM U6`22K�M RN3kVX

AM r?�i 7QHHQrb- r2 rBHH +QMbB/2` i?2 HBi2`�im`2 QM 1+QMQKB+b Q7 AMMQp�iBQM- bBM+2 Bi 2tTH�BMb i?2 `2+2Mi
/2p2HQTK2Mib BM *?BM� �M/ ?2HTb mb 2tTH�BM i?2 `2H2p�M+2 Q7 i?Bb i?2bBb 7Q` i?2 BMi2`M�iBQM�H #mbBM2bb }2H/X

jXkXR AMMQp�iBQM �M/ 1+QMQKB+ ;`Qri?

� +QMbB/2`�#H2 �KQmMi Q7 HBi2`�im`2 2tTHQ`2b i?2 `2H�iBQMb?BT #2ir22M BMMQp�iBQM �M/ 2+QMQKB+ ;`Qri?X a+?QH@
�`b �/pQ+�iBM; i?2 BKTQ`i�M+2 Q7 BMMQp�iBQM 7Q` 2+QMQKB+ ;`Qri? ?�p2 /2p2HQT2/ bQ@+�HH2/ ǳBMMQp�iBQM@#�b2/Ǵ
;`Qri? KQ/2Hb- r?2`2BM irQ #`�M+?2b �`2 #2BM; /BbiBM;mBb?2/X h?2 a+?mKT2i2`B�M KQ/2H Ua+?mKT2i2` RNj9V
�M/ i?2 T`Q/m+i@p�`B2iv KQ/2H Q7 _QK2` URNNyVX �b bQ@+�HH2/ ǳBMMQp�iBQM@#�b2/Ǵ ;`Qri? KQ/2Hb #Qi? �/@
pQ+�i2 i?2 BKTQ`i�M+2 Q7 BMMQp�iBQM 7Q` 2+QMQKB+ ;`Qri? �M/ i?mb i?2 KQp2 iQr�`/b � FMQrH2/;2@#�b2/
2+QMQKvX

h?2 a+?mKT2i2`B�M KQ/2H

PM2 Q7 i?2 KQbi BKTQ`i�Mi b+?QH�`b i?�i Tmi 7Q`i? i?2 `QH2 Q7 BMMQp�iBQM BM 2+QMQKB+b Bb i?2 �mbi`B�M
2+QMQKBbi a+?mKT2i2`X LmK2`Qmb b+?QH�`b ?�p2 #22M `272``BM; iQ ?BK Qp2` i?2 v2�`bX a+?mKT2i2` URN8yV
+`BiB+Bx2/ i?2 M2Q+H�bbB+�H �TT`Q�+? iQ 2+QMQKB+b MQi #2BM; bm{+B2MiX AM ?Bb pB2r- BMMQp�iBQM Bb i?2 /`Bp2` Q7
2+QMQKB+ /2p2HQTK2Mi, ǳh?2 7mM/�K2Mi�H BKTmHb2 i?�i b2ib �M/ F22Tb i?2 +�TBi�HBbi 2M;BM2 BM KQiBQM +QK2b
7`QK i?2 M2r +QMbmK2`bǶ ;QQ/b- i?2 M2r K2i?Q/b Q7 T`Q/m+iBQM Q` i`�MbTQ`i�iBQM- i?2 M2r K�`F2ib- i?2
M2r 7Q`Kb Q7 BM/mbi`B�H Q`;�MBx�iBQM i?�i +�TBi�HBbi 2Mi2`T`Bb2 +`2�i2bXǳ Ua+?mKT2i2` RN8y, TX3jVX AMMQp�iBQM
i?2`2#v MQi QMHv `272`b iQ Q`B;BM�H BMMQp�iBQM #mi �HbQ iQ BMMQp�iBQM Bi BM/m+2b BMǴBKBi�iQ`bǴ i?�i BKT`Qp2b i?2
Q`B;BM�H BMMQp�iBQMX h?Bb T`Q+2bb 7Qbi2`b 2+QMQKB+ /2p2HQTK2Mi Ua+?mKT2i2` RNj9VX h?mb- *?BM�Ƕb 2+QMQKB+
/2p2HQTK2Mi �M/ ;`Qri? Bb HBMF2/ iQ Bib BMMQp�iBp2 +�T�#BHBiB2b- 2tTH�BMBM; i?2 ;Qp2`MK2MiǶb 2zQ`ib iQ }`bi
�ii`�+i 7Q`2B;M _�. �M/ i?2M T`QKQi2 /QK2biB+ BMMQp�iBQMX

�MQi?2` +`BiB+�H TQbimH�i2 Q7 a+?mKT2i2` Bb ?Bb #2HB27 i?�i BMMQp�iBQMb i2M/ iQ +Hmbi2` BM +2`i�BM BM/mbi`B2b
�M/ iBK2 T2`BQ/bX h?Bb TQbimH�i2 +�M #2 2tTH�BM2/ #v i?2 +QM+2Ti Q7 ǳ+`2�iBp2 /2bi`m+iBQMǴ i?�i a+?mKT2i2`
URN8yV Tmi 7Q`r�`/X .2`Bp2/ 7`QK J�`t- i?2 i2`K `272`b iQ i?2 T`QTQb�H i?�i- BM � +�TBi�HBbiB+ bvbi2K-
BMMQp�iBQM Bb � /Bb`mTiBp2 7Q`+2- +`2�iBM; 2+QMQKB+ ;`Qri? r?BH2 /2bi`QvBM; i?2 QH/ 2+QMQKB+ bi`m+im`2 �M/
BM+2bb�MiHv +`2�iBM; � M2r QM2X h?Bb Bb � +`m+B�H /BbiBM+iBQM 7`QK i?2 T`Q/m+i p�`B2iv KQ/2HX 6m`i?2`KQ`2-
Bi +H�`B}2b a+?mKT2i2`Ƕb TQbBiBQM iQr�`/b i?2 T�i2MiBM; Q7 BMMQp�iBQM i?�i ?2 +QMbB/2`2/ M2+2bb�`v 7Q` i?2
b�72;m�`/BM; Q7 �M BMp2biK2Mi BM �M 2+QMQKv r?Qb2 bi`m+im`2 Bb mM+2`i�BM Ua+?mKT2i2` RN8yVX �HQM; bBKBH�`
HBM2b- EHBM2 �M/ _Qb2M#2`; URN3eV �`;m2/ i?�i i?2 2+QMQKB+ bB;MB}+�M+2 Q7 BMMQp�iBQMb +?�M;2b i?`Qm;?Qmi
iBK2 bBM+2 BMMQp�iBQMb +?�M;2 i?2Kb2Hp2bX �+?BHH�/2HBb �M/ �MiQM�FBb UkyyRV `272`2/ iQ a+?mKT2i2`Ƕb MQiBQM
Q7 ǳ+`2�iBp2 /2bi`m+iBQMǴ BM i?2B` �M�HvbBb Q7 i?2 /vM�KB+b Q7 i2+?MQHQ;B+�H BMMQp�iBQM BM i?2 T?�`K�+2miB+�H
BM/mbi`v- 2tTH�BMBM; i?�i KQbi }`Kb r?BH2 #2BM; 2tTQb2/ iQ +`2�iBp2 /2bi`m+iBQM BM i?2 BM/mbi`v ?�p2 #22M
�#H2 iQ �/�Ti iQ i?2 M2r 2+QMQKB+ bi`m+im`2b bQ 7�` �M/ +QmH/ 2p2M T`QbT2` 7`QK i?2b2 +?�M;2bX

qBi? `2;�`/b iQ K�`F2i +QKT2iBiBQM �M/ BMMQp�iBQM- a+?mKT2i2` URNj9V Tmi 7Q`r�`/ i?�i K�`F2i +QM+2Mi`�@
iBQM Bb #2M2}+B�H 7Q` i?2 +`2�iBQM Q7 BMMQp�iBQM bBM+2 �M BMMQp�iBp2 2MpB`QMK2Mi `2[mB`2b H�`;2 BMi2`M�H _�.
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`2bQm`+2b �M/ �#mM/�Mi +�TBi�HX AM � +QKT2iBiBp2 2MpB`QMK2Mi- }`Kb �`2 7�+BM; K�`F2i mM+2`i�BMiv �M/ ?2M+2
BMMQp�i2 H2bbX h?2b2 ?vTQi?2b2b ?�p2 #22M ;`QmM/ 7Q` b2p2`�H bim/B2b Q7 i?2Q`2iB+�H �M/ 2KTB`B+�H M�im`2
U�;?BQM 2i �HX RNN3c .�b;mTi� �M/ aiB;HBix RN3yVX �;?BQM �M/ :`B{i? Ukyy8V /2/B+�i2/ i?2 #QQF ǳ*QKT2iB@
iBQM �M/ :`Qri? Ĝ _2+QM+BHBM; i?2 h?2Q`v �M/ 1pB/2M+2Ǵ- Tm#HBb?2/ BM kyy8- iQ i?Bb /2#�i2X h?2v `2p2�H2/
i?�i i?2 i?2Q`2iB+�H HBi2`�im`2 i2M/b iQ �/QTi a+?mKT2i2`Ƕb pB2r- r?BH2 2KTB`B+�H TB2+2b Q7 rQ`F �bbQ+B�i2
+QKT2iBiBQM rBi? ;`2�i2` BMMQp�iBQM QmiTmiX :Bp2M i?Bb /Bb+`2T�M+v- i?2v 2H�#Q`�i2/ QM i?2 a+?mKT2i2`B�M
KQ/2H #v /BbiBM;mBb?BM; #2ir22M T`2@BMMQp�iBQM `2Mib �M/ TQbi@BMMQp�iBQM `2MibX S`QTQmM/BM; �M ǳ2b+�T2
+QKT2iBiBQMǴ 2z2+i Q` ǳ`2Mi /BbbBT�iBQMǴ 2z2+i 7Q` HQr BMBiB�H H2p2Hb Q7 +QKT2iBiBQM �M/ i?2 a+?mKT2i2`B�M
2z2+i 7Q` ?B;?2` H2p2Hb Q7 T`Q/m+i K�`F2i +QKT2iBiBQM- i?2v `2p2�H2/ i?�i 2pB/2M+2 TB+im`2b �M BMp2`i2/@l
`2H�iBQMb?BT #2ir22M BMMQp�iBQM �M/ +QKT2iBiBQMX J2�MBM; i?�i �i HQr BMBiB�H H2p2Hb Q7 +QKT2iBiBQM }`Kb i?�i
?�p2 MQi #22M BMMQp�iBp2 ?�p2 bi`QM; `2�bQMb iQ BMMQp�i2 �M/ ?2M+2 #2+QK2 BMMQp�iBM; }`KbX AM +QMi`�bi-
�i ?B;? BMBiB�H H2p2Hb Q7 +QKT2iBiBQM- b2+iQ`b i?�i ?�p2 MQi #22M BMMQp�iBp2 2tT2`B2M+2 HQr BM+2MiBp2b i?�i
`2i�BM i?2K BM i?2 MQM@BMMQp�iBM; bi�i2 7Q` � HQM; iBK2 U�;?BQM �M/ :`B{i? kyy8VX >2M+2- i?2 `2H�iBQMb?BT
Bb TQbBiBp2 �i HQr BMBiB�H H2p2Hb Q7 +QKT2iBiBQM #mi #2+QK2b M2;�iBp2 �i ?B;? BMBiB�H H2p2Hb Q7 +QKT2iBiBQMX h?Bb
}M/BM; �TTHB2b iQ i?2 K�+`Q �b r2HH �b BM/mbi`v H2p2HX qBi? `2;�`/b iQ i?2 }`K H2p2H- ?Qr2p2`- BM+`2�b2/
+QKT2iBiBQM BM+`2�b2b i?2 i2+?MQHQ;B+�H ;�T #2ir22M H2�/2`b �M/ 7QHHQr2`bX q?BH2 M2+F@�M/@M2+F }`Kb �`2
2M+Qm`�;2/ iQ BMMQp�i2- H�;;�`/ }`Kb �`2 /Bb+Qm`�;2/ U�;?BQM 2i �HX kyy8VX �;?BQM �M/ :`B{i? Ukyy8VǶb
2H�#Q`�iBQM Q7 i?2 a+?mKT2i2`B�M KQ/2H +QmH/ 2tTH�BM r?v i?2 *?BM2b2 ;Qp2`MK2Mi BM+2MiBpBx2b Bib /QK2biB+
}`Kb iQ BMMQp�i2 BM �M BM+`2�bBM;Hv +QKT2iBiBp2 2MpB`QMK2MiX

h?2 T`Q/m+i@p�`B2iv KQ/2H

GBF2 a+?mKT2i2` URN8yV- _QK2` URNNyV +`BiB+Bx2/ i?2 M2Q+H�bbB+�H �TT`Q�+? iQ 2+QMQKB+bX h?2`27Q`2- ?2
/2p2HQT2/ i?2 T`Q/m+i p�`B2iv KQ/2H i?�i 2ti2M/b M2Q+H�bbB+�H KQ/2Hb #v ?B;?HB;?iBM; i?2 BKTQ`i�M+2 Q7
?mK�M +�TBi�H BM i?2 /2p2HQTK2Mi Q7 2+QMQKB+ ;`Qri?X Ai +QMbi`m2b i?�i ?mK�M �+iBQMb `2bmHi BM i2+?MQHQ;B+�H
+?�M;2 i?�i KQiBp�i2b i?2 +QMiBMm2/ +�TBi�H �++mKmH�iBQMX "Qi? i2+?MQHQ;B+�H +?�M;2 �M/ �++mKmH�i2/
+�TBi�H 2tTH�BM �M BM+`2�b2 BM T`Q/m+iBpBiv- /2}M2/ �b QmiTmi T2` ?Qm` rQ`F2/X h?2 KQ/2H Qr2b Bib M�K2 iQ
?Bb 2tTH�M�iBQM i?�i BMMQp�iBQM +`2�i2b M2r T`Q/m+ib i?�i BM im`M ;2M2`�i2 T`Q/m+iBpBiv ;`Qri?X 6BM�HHv- ?2
bi�i2/ i?�i i?Bb KQ/2H ǳBb 2bb2MiB�HHv i?2 QM2@b2+iQ` M2Q+H�bbB+�H KQ/2H rBi? i2+?MQHQ;B+�H +?�M;2- �m;K2Mi2/
iQ ;Bp2 �M 2M/Q;2MQmb 2tTH�M�iBQM Q7 i?2 bQm`+2 Q7 i2+?MQHQ;B+�H +?�M;2Ǵ U_QK2` RNNy, TX NNVX �KQM; Qi?2`b-
_QK2` URNNyVǶb T�T2` BMBiB�i2/ i?2 }2H/ Q7 2M/Q;2MQmb ;`Qri? i?2Q`vX q?BH2 �M BKT`Qp2K2Mi BM +QMi`�bi iQ
2tQ;2MQmb ;`Qri? i?2Q`v- i?2 KQ/2H b�r HBKBi�iBQMb /m2 iQ i?2 M2;H2+i Q7 Q#bQH2b+2 Q7 T`Q/m+ibX

lHiBK�i2Hv- a+?mKT2i2`Ƕb KQ/2H- �b r2HH �b i?2 T`Q/m+i@p�`B2iv KQ/2H i2`K *?BM�Ƕb 2zQ`ib bQmM/- bBM+2 � M2r
/Q+i`BM2 BMMQp�iBQM 2+QMQKB+b r�b #Q`MX h?Bb M2r /Q+i`BM2 `27mi2/ i?2 M2Q+H�bbB+�H 2+QMQKBbibǶ �`;mK2Mi
i?�i 2+QMQKB+ ;`Qri? `2bmHi2/ 7`QK +�TBi�H �++mKmH�iBQMX AMbi2�/- Bi 2tTH�BM2/ 2+QMQKB+ ;`Qri? #v BMMQp�@
iBQM BM i?2 +�b2 Q7 FMQrH2/;2@#�b2/ 2+QMQKB2bX JQbi HBF2Hv- i?2 BM+`2�bBM; +QKT2iBiBQM rBi? Qi?2` /2p2HQTBM;
+QmMi`B2b- rBi? +?2�T2` K�Mm7�+im`BM; HQ+�iBQMb- BM+Bi2/ i?2 *?BM2b2 ;Qp2`MK2Mi iQ 7Qbi2` BMMQp�iBQM �M/
i?2 KQp2 iQr�`/b 2+QMQKB+ ;`Qri? i?`Qm;? BMMQp�iBQMX

jd



jXkXk LQ`i?@aQmi? �TT`Q�+?

�b 2tTH�BM2/- i?2 `2H�iBQM #2ir22M BMMQp�iBQM �M/ 2+QMQKB+ ;`Qri? Bb Q7 BMi2`2bi /m2 iQ *?BM�Ƕb 2zQ`ib
iQ KQp2 iQr�`/b � FMQrH2/;2@#�b2/ 2+QMQKvX AM 7�+i- �mi?Q`b ?�p2 Tmi 7Q`r�`/ BMMQp�iBQM@#�b2/ ;`Qri?
KQ/2Hb r?2M 2tTHQ`BM; i?2 /Bz2`2M+2b BM +`Qbb@+QmMi`v ;`Qri?X 6Q` BMbi�M+2- SQbM2` URNeRV 2tTH�BM2/ i?�i
irQ bQm`+2b- BMMQp�iBQM- �M/ BKBi�iBQM- i?2 7Q`K2` 2M?�M+BM; i?2 /Bz2`2M+2 BM 2+QMQKB+ ;`Qri? �M/ i?2
H�ii2` /2+`2�bBM; i?2 /Bz2`2M+2- +�M 2tTH�BM i?2b2 /Bz2`2M+2b BM 2+QMQKB+ �M/ i2+?MQHQ;B+�H /2p2HQTK2MiX
h?2 7Q`K2` /Bz2`2M+2 Bb Q7i2M `272``2/ iQ �b i?2 i2+?MQHQ;B+�H ;�T #2ir22M +QmMi`B2b Q` i?2 MQ`i?@bQmi?
/Bb+`2T�M+v U6�;2`#2`; RNN9c 6�;2`#2`; RNNeVX �++Q`/BM; iQ ?Bb `�iBQM�H2- MQ`i?2`M +QmMi`B2b r2`2 b�B/ iQ
BMMQp�i2- T�vBM; ?B;? r�;2b- r?BH2 i?2 aQmi? r�b b�B/ iQ BKBi�i2 2tTHQBiBM; HQr r�;2bX AM Q`/2` iQ bi�v
�?2�/ Q7 i?2 aQmi?- i?2 LQ`i? r�b Q#HB;2/ iQ +QMiBMm2 BMMQp�iBM; �M/ iQ �/�Ti Bib T�+2 iQ i?2 aQmi?Ƕb
2zQ`ib Q7 +�i+?BM;@mTX a2p2`�H KQ/2Hb 2K2`;2/ i?�MFb iQ SQbM2`Ƕb `�iBQM�H2X o2`MQM URNeeVǶb i?2Q`v Q7 i?2
T`Q/m+i HB72 +v+H2 +�M #2 BMpQF2/ BM i?2 +QMi2ti Q7 /2b+`B#BM; BMMQp�iBQM /vM�KB+b #2ir22M i?2 LQ`i? �M/
aQmi?- �HbQX >Bb i?2Q`v +QMDm`2b i2+?MQHQ;v i`�Mb72`b 7`QK BMMQp�iBM; +QmMi`B2b iQ i?Qb2 rBi? H�`;2 K�`F2ib
�M/fQ` � HQr@+Qbi �/p�Mi�;2 bBM+2 i?2 bi�M/�`/Bx�iBQM Q7 T`Q/m+ib 2Mi�BHb i?�i T`Q+2bb BMMQp�iBQM- 2+QMQKB2b
Q7 b+�H2 �M/ HQr K�i2`B�H +Qbib ;�BM BKTQ`i�M+2 BM b2[m2M+2X �i i?Bb bi�;2- H2bb /2p2HQT2/ +QmMi`B2b KB;?i
Qz2` +QKT2iBiBp2 �/p�Mi�;2b �b T`Q/m+iBQM HQ+�iBQM Uo2`MQM RNeeVX h?mb- i?Bb i?2Q`v Qz2`b � TQi2MiB�H
2tTH�M�iBQM 7Q` ?Qr H2bb /2p2HQT2/ +QmMi`B2b- HBF2 *?BM�- r2`2 �#H2 iQ +`2�i2 i?2B` +�T�#BHBiB2b iQ BMMQp�i2X
AM i?2 b�K2 p2BM- 6�;2`#2`; �M/ o2`bT�;2M UkyykV ?�p2 b?QrM i?�i bQmi?2`M +QmMi`B2b �`2 �#H2 iQ bm`T�bb
i?2 bQH2 bi�i2 Q7 BKBi�iBM; �M/ +�M ;`Qr #v BMMQp�iBM;X GQQFBM; �i i?2 �bB�M M2rHv BM/mbi`B�HBx2/ +QmMi`B2b
ULA*V- i?2v 2tTH�BM2/ i?�i i?Bb `�TB/ ;`Qri? +QmH/ #2 �ii`B#mi2/ iQ i?2 b+QT2 Q7 /BzmbBQM #27Q`2 RN3j- #mi
r�b i?2`2�7i2` `2TH�+2/ #v BMMQp�iBQM@BM/m+2/ ;`Qri? U6�;2`#2`; �M/ o2`bT�;2M kyykVX

AM +QM+HmbBQM- i?2 i?2Q`2iB+�H HBi2`�im`2- �b r2HH �b 2KTB`B+�H rQ`Fb- b?Qr ?Qr BMMQp�iBQM +�M 2tTH�BM �M/
+�M Qp2`+QK2 +`Qbb@+QmMi`v /Bz2`2M+2b BM 2+QMQKB+ /2p2HQTK2MiX aBKBH�` iQ i?2 LA*- *?BM� Bb KQpBM;
iQr�`/b BMMQp�iBQM@BM/m+2/ ;`Qri?X q?BH2 7Q`K2`Hv +QmMiBM; QM i?2 HQr@+Qbi �/p�Mi�;2- i?2 +QmMi`v Bb
7�+BM; +QKT2iBiBQM 7`QK Qi?2` bQmi?2`M +QmMi`B2b �M/ i?mb HBF2Hv +�i+?2b@mT rBi? MQ`i?2`M +QmMi`B2bX
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jXj JQ/2Hb Q7 AMMQp�iBQM

aBM+2 i?2 BMi`Q/m+iBQM Q7 1+QMQKB+b Q7 AMMQp�iBQM- b2p2`�H b+?QH�`b ?�p2 b2i Qmi KQ/2Hb Q7 BMMQp�iBQM 2t@
TH�BMBM; i?2 T`Q+2bb Q7 BMMQp�iBQMX h?2`2#v b+?QH�`b `2i�BM2/ BM T�`i � K�+`Q2+QMQKB+ T2`bT2+iBp2- 7Q+mbBM;
QM i?2 `QH2 Q7 i?2 bi�i2 �M/ BMMQp�iBQMǶb BKTQ`i�M+2 7Q` 2+QMQKB+ ;`Qri?- #mi �HbQ �/QTi2/ � }`K@bT2+B}+
pB2r #2+�mb2 Q7 Bib ;`Qri? #2BM; 2[m�HHv `2H�i2/ iQ BMMQp�iBp2M2bb U�+?BHH�/2HBb �M/ �MiQM�FBb kyyRVX q2
?�p2 H2�`Mi i?�i i?2 *?BM2b2 ;Qp2`MK2Mi ?�b TH�v2/ � bB;MB}+�Mi `QH2 BM 7Qbi2`BM; BMMQp�iBQM 7`QK }`Kb
i?`Qm;? Bib `2;mH�iBQMbX LQM2i?2H2bb- i?2 bi�i2 Bb MQi bQH2Hv `2bTQMbB#H2 7Q` BMMQp�iBQM- i?mb i?2 7QHHQrBM;
+?�Ti2` rBHH T`QpB/2 �M Qp2`pB2r Q7 BMMQp�iBQM KQ/2Hb i?�i 2tTH�BM i?2 T`Q+2bb Q7 BMMQp�iBQM }`Kb �/QTiX
q?BH2 i?2b2 KQ/2Hb +�M #2 2KTHQv2/ �i �HH iBK2b- +2`i�BM v2�`b b�r T`2/QKBM�Mi KQ/2HbX h?2 /QKBM�Mi
T2`+2Bp2/ KQ/2Hb rBHH #2 T`2b2Mi2/ BM i?2 7QHHQrBM;- �++Q`/BM; iQ i?2 +H�bbB}+�iBQM Q7 _Qi?r2HH URNN9V i?�i
Bb /QKBM�Mi BM i?2 HBi2`�im`2X AM ;2M2`�H- b+?QH�`b 7Q+mb2/ QM HBM2�` KQ/2Hb 7`QK i?2 RN8yb iQ 2�`Hv RNdyb-
+?�`�+i2`BxBM; BMMQp�iBQM �b � HBM2�` T`Q+2bb rBi? b2[m2MiB�H bi�;2b- 2Bi?2` TmiiBM; BKTQ`i�M+2 QM _�. Q`
i?2 K�`F2iTH�+2- #mi i?2v bQQM b?B7i2/ iQr�`/b KmHiB@/BK2MbBQM�H KQ/2Hb- bm+? �b +QmTHBM; KQ/2Hb- i?�i
iQQF BMiQ +QMbB/2`�iBQM 722/#�+F HQQTb #2ir22M i?2 /Bz2`2Mi bi�;2b BM i?2 BMMQp�iBQM T`Q+2bb �b r2HH �b �
KmHiBim/2 Q7 7�+iQ`bX JQ`2 bT2+B}+�HHv- _Qi?r2HH URNNkV B/2MiB}2/ }p2 ;2M2`�iBQMb Q7 BMMQp�iBQM KQ/2Hb-
bi�`iBM; rBi? i?2 HBM2�` KQ/2Hb Q7 i2+?MQHQ;v@Tmb? 7`QK i?2 RN8yb iQ KB/@RNeyb �M/ i?2 /2K�M/@TmHH KQ/2H
7`QK i?2 H�i2 RNeyb iQ i?2 2�`Hv RNdybX h?2 KmHiB@/BK2MbBQM�H KQ/2Hb 7QHHQr i?2b2, i?2 +QmTHBM; KQ/2Hb 7`QK
i?2 2�`Hv RNdyb KB/@RN3yb- i?2 BMi2;`�i2/ KQ/2H 7`QK i?2 KB/@RN3yb iQ i?2 RNNyb �M/ }M�HHv i?2 bvbi2K �M/
M2irQ`F KQ/2H 7`QK i?2 RNNyb QM U_Qi?r2HH RNNjVX

jXjXR GBM2�` KQ/2H

h?2 KQ/2H T2`?�Tb #2bi FMQrM BM BMMQp�iBQM 2+QMQKB+b Bb i?2 HBM2�` KQ/2H i?�i TQbimH�i2b � mMB/B`2+iBQM�H
HBM2�` T`Q+2bb Q7 i?2 +`2�iBQM Q7 BMMQp�iBQM U2X;X- �K2b RNeRc J�+H�m`BM RN8jc J�Mb}2H/ RNe3c _Q;2`b kyyjc
a+?KQQFH2` RNeeVX Aib +QKKQM i?`22 bi�;2 7Q`K- 7`QK #�bB+ `2b2�`+? iQ �TTHB2/ `2b2�`+? iQ /2p2HQTK2Mi-
+�K2 mT BM i?2 KB/ kyi? +2Mim`vX 1+QMQKBbib �//2/ i?2 T`Q/m+iBQM �M/ /BzmbBQM iQ i?2 KQ/2H- �b � 7Qm`i?
bi�;2 BM i?2 RN8ybX AM i?2 KB/@+2Mim`v- i?Bb Q`B;BM�H KQ/2H +�K2 mM/2` +`BiB+BbK 7`QK bQ+BQHQ;Bbib �M/
2+QMQKBbib i?�i �`;m2/ BM 7�pQ` Q7 BMi`Q/m+BM; i?2 7�+iQ` M22/ Q` /2K�M/ BMiQ i?2 KQ/2HX q?BH2 b?B7iBM;
i?2 7Q+mb QM �MQi?2` 7�+iQ`- i?2 M2r KQ/2H mT?2H/ i?2 T2`bT2+iBp2 Q7 � bBM;H2 2tTH�M�iQ`v 7�+iQ`X h?2
Dmti�TQbBiBQM #2ir22M i?2 7Q`K2` Q`B;BM�H ǳi2+?MQHQ;v@Tmb?Ǵ �M/ i?2 H�ii2` 7QHHQrBM; ǳ/2K�M/@TmHHǴ KQ/2H
+�K2 BMiQ 2tBbi2M+2 U:Q/BM kyyec :Q/BM �M/ G�M2 kyRjVX

h?2 i2+?MQHQ;v@Tmb? KQ/2H

PM2 Q7 i?2 }`bi 2+QMQKBbib iQ /2p2HQT � i?2Q`v QM i?2 T`Q+2bb Q7 BMMQp�iBQM r�b J�+H�m`BM URN8jV r?Q
/2p2HQT2/ a+?mKT2i2`Ƕb B/2�bX >2 �M�Hvx2/ i2+?MQHQ;B+�H BMMQp�iBQM �b � T`Q+2bb +QKTQb2/ Q7 b2p2`�H bi�;2b
i?2`2#v ?B;?HB;?iBM; i?2 BKTQ`i�M+2 Q7 `2b2�`+?X >Bb i?2Q`v r�b H�i2` +�HH2/ i?2 HBM2�` KQ/2H Q7 BMMQp�iBQMX
h?2 }p2 bi�;2b ?2 B/2MiB}2/ �`2 +�HH2/ URV ǳi?2 T`QT2MbBiv iQ /2p2HQT Tm`2 b+B2M+2Ǵ- UkVǴ i?2 T`QT2MbBiv iQ
BMp2MiǴ- UjV ǳi?2 T`QT2MbBiv iQ BMMQp�i2Ǵ- U9V ǳi?2 T`QT2MbBiv iQ }M�M+2 BMMQp�iBQMǴ �M/ U8V ǳi?2 T`QT2MbBiv
iQ �++2Ti BMMQp�iBQMǴ UJ�+H�m`BM RN8j, TX N3VX h?2b2 bi2Tb r2`2 +?Qb2M /m2 iQ i?2B` K2�bm`�#BHBivX AM i?2
RNeyb b2p2`�H KQ/2Hb Q7 BMMQp�iBQM 2K2`;2/X �K2b URNeRV- 2H�#Q`�iBM; QM a+?mKT2i2`Ƕb KQ/2H �;`22/ rBi?
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J�+H�m`BM QM i?2 +QMiBMmQmb ~Qr Q7 BM7Q`K�iBQM �M/ Bib HBM2�` T`QT2`iB2bX Ai Bb i?Bb +QMiBMmQmb ~Qr i?�i
+�M BM/m+2 +?�M;2b BM i?2 2+QMQKvX .2bTBi2 /`�rBM; QM a+?mKT2i2` URN8yVǶb KQ/2H- �K2b URNeRV /B/ MQi
�;`22 rBi? a+?mKT2i2` URN8yV QM i?2 bQm`+2 Q7 BMMQp�iBQMX AM +QMi`�bi iQ a+?mKT2i2` URN8yV r?Q B/2MiB}2/
2Mi`2T`2M2m`b �b i?2 bQm`+2 Q7 BMMQp�iBQM- �K2b URNeRV `27mi2/ i?Bb bi�iB+ /BbiBM+iBQM #2ir22M K�M�;2`b
�M/ 2Mi`2T`2M2m`bX �++Q`/BM; iQ ?BK- K�M�;2`b +QmH/ #2+QK2 2Mi`2T`2M2m`b �M/ ?2M+2 +QMi`B#mi2 iQ i?2
+`2�iBQM Q7 BMMQp�iBQMX JQ`2Qp2`- ?2 2H�#Q`�i2/ i?�i BMMQp�iBQMb MQ K�ii2` B7 bK�HH Q` #B; #Qi? +QMi`B#mi2
iQ 2+QMQKB+ ;`Qri?X LQM2i?2H2bb- ?2 r�b bF2TiB+�H Q7 i?2 i2`K BMMQp�iBQM i?�i b22K2/ iQ #2 �TTHB2/ iQQ
2�bBHv �++Q`/BM; iQ ?BK U:Q/BM kyyeVX �T�`i 7`QK J�+H�m`BM URN8jV �M/ �K2b URNeRV- i?2`2 �`2 Qi?2`
2+QMQKBbib- bm+? �b J�Mb}2H/ URNe3V ǳi?�i /2}M2/ BMMQp�iBQM �b � b2[m2M+2 7`QK `2b2�`+? Q` BMp2MiBQM
iQ +QKK2`+B�HBx�iBQM �M/ /BzmbBQMǴ U:Q/BM kyye, TX e8dVX h?2 HBi2`�im`2 QM i?2 HBM2�` KQ/2H Bb ?Qr2p2`
MQi `2b2`p2/ 7Q` 2+QMQKBbib- i?2 bQ+BQHQ;B+�H HBi2`�im`2 QM i?2 /BzmbBQM Q7 BMMQp�iBQM +QMi`B#mi2/ iQ Bib
/2p2HQTK2Mi �b r2HHX 6Q` BMbi�M+2- _Q;2`b UkyyjV #QQF ǳ.BzmbBQM Q7 AMMQp�iBQMbǴ /BbiBM;mBb?2/ 7Qm` bi�;2b
BM i?2 T`Q+2bb Q7 BMMQp�iBQM, BMMQp�iBQM- +QKKmMB+�iBQMf/BzmbBQM- +QMb2[m2M+2b QM i?2 bQ+B�H bvbi2K- �M/
+QMb2[m2M+2b i?`Qm;? iBK2 U_Q;2`b kyyjVX >2 H�i2` BMi2;`�i2/ M22/bfT`Q#H2Kb BM ?Bb BMBiB�H KQ/2H U_Q;2`b
kyyjV- ?2M+2 BMi2;`�iBM; i?2 /2K�M/@TmHH KQ/2HǶb `�iBQM�H2X

AM +QM+HmbBQM- b2p2`�H 2+QMQKBbib �M/ bQK2 bQ+BQHQ;Bbib BM i?2 RNeyb /2p2HQT2/ HBM2�` KQ/2Hb �/QTiBM; �
i2+?MQHQ;v Tmb? �TT`Q�+? i?�i TQbimH�i2 i?�i BMMQp�iBQM bi2Kb 7`QK b+B2MiB}+ /Bb+Qp2`B2b �M/ ;Q i?`Qm;?
/BbiBM+i bi�;2b BM i?2 T`Q+2bb Q7 BMMQp�iBQMX q?BH2 �i }`bi ;H�M+2 i?Bb KB;?i b22K HBF2 i?2 KQ/2H T?�`K�@
+2miB+�H }`Kb �/QTi- i?Bb KQ/2H rQmH/ MQi ?QH/ mT- r?2M i?BMFBM; Q7 BM+`2K2Mi�H BMMQp�iBQMb i?�i BKT`Qp2
2tBbiBM; BMMQp�iBQMbX JQ`2Qp2`- r2 ?�p2 H2�`Mi i?�i i?2 *?BM2b2 T?�`K�+2miB+�H BM/mbi`v Bb 2tT2+i2/ iQ
7Q+mb QM iQTB+b bm+? �b /B�#2i2b- bBM+2 i?Bb Bb � T`QKBM2Mi /Bb2�b2 BM *?BM� ULB 2i �HX kyRdc w?�M; �M/ w?Qm
kyRdc a?2M kyRyVX h?mb- BMMQp�iBQMb Q`B;BM�iBM; 7`QK i?Bb /Bb2�b2 i`Qm#HBM; i?2 *?BM2b2 TQTmH�iBQM +�MMQi
#2 +QMbB/2`2/ �b Q`B;BM�iBM; 7`QK b+B2MiB}+ /Bb+Qp2`B2bX _2b2�`+?2`b `2�HBx2/ i?Bb 7�+i �M/ i?mb +�K2 mT rBi?
� M2r KQ/2H- i?2 /2K�M/@TmHH KQ/2HX

h?2 /2K�M/@TmHH KQ/2H

q?BH2 BM bQK2 +�b2b- BMMQp�iBQM bi2Kb 7`QK b+B2MiB}+ #`2�Fi?`Qm;?b- }`Kb �HbQ /`�r QM 2tBbiBM; FMQrH2/;2-
+QK#BMBM; Bi rBi? 2�+? Qi?2` Q` rBi? M2r �bT2+ib iQ +�i2` iQ � M2r +QKK2`+B�H M22/X >2M+2 i?2 T`Q+2bb
Q7 BMMQp�iBQM +�M #2 BM+Bi2/ MQi bQH2Hv #v b+B2MiB}+ �+?B2p2K2Mib #mi #v � +QKK2`+B�H M22/ i?2 }`K /Bb@
+Qp2`b- �HbQX h?Bb T2`bT2+iBp2 +�K2 mT BM i?2 RNeybX SQHB+vK�F2`b #2;�M 2KT?�bBxBM; i?2 BKTQ`i�M+2 Q7
K�`F2i M22/bX JQ`2Qp2`- bBM+2 +QKT2iBiBQM #2+�K2 }2`+2` BM i?2 RNeyb- }`Kb #2;�M iQ �ii�+? BKTQ`i�M+2
iQ K�`F2iBM; �M/ i?2 `�iBQM�HBx�iBQM Q7 i2+?MQHQ;B+�H +?�M;2 U_Qi?r2HH RNN9VX

a+?QH�`b +BiBM; i?2 /2K�M/@TmHH KQ/2H B/2MiB}2/ a+?KQQFH2` URNeeV �b i?2 K�BM `2T`2b2Mi�iBp2 Q7 i?Bb KQ/2H
BM i?2 2+QMQKB+b HBi2`�im`2 U2X;X- _Q;2`b kyyjc :Q/BM �M/ G�M2 kyRjVX .`�rBM; QM la T�i2Mi /�i� `2+Q`/b
�M/ BKTQ`i�Mi BMp2MiBQMb i?`Qm;?Qmi i?2 rQ`H/ bBM+2 R3yy- a+?KQQFH2` URNeeV `27mi2/ i?2 +QKKQM #2HB27
i?�i b+B2M+2 �M/ `2b2�`+? BM/m+2 BMp2MiBQMbX �++Q`/BM; iQ ?BK- 2+QMQKB+ 7�+iQ`b r2`2 Q7 BKTQ`i�M+2 BM
i?2 T`Q+2bb Q7 BMMQp�iBQMX AM/22/- i?2 /�i� vB2H/2/ #v ?Bb bim/v bi`QM;Hv bmTTQ`i2/ i?�i Bi Bb � i2+?MB+�H
T`Q#H2K Q` QTTQ`imMBiv i?�i T`2/QKBM�MiHv ?�/ �+i2/ �b � +�i�HvbiX AM b+B2M+2@#�b2/ BM/mbi`B2b- ?Qr2p2`-
Bi bQK2iBK2b Q`B;BM�i2/ 7`QK b+B2MiB}+ /Bb+Qp2`B2bX :QBM; � bi2T 7m`i?2`- ?2 2tTH�BM2/ i?�i Q7i2M BMp2MiBQMb
i?2Kb2Hp2b �`2 � biBKmHmb 7Q` Qi?2` BMp2MiBQMb- KQ`2 i?�M b+B2M+2X JQ`2Qp2`- i?2 bim/v 7QmM/ i?�i ǳi?2
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MmK#2` Q7 +�TBi�H ;QQ/b BMp2MiBQMb BM /Bz2`2Mi BM/mbi`B2b i2M/b iQ #2 /Bbi`B#mi2/ �KQM; i?2K BM T`QTQ`iBQM
iQ +�TBi�H ;QQ/b b�H2bǴ Ua+?KQQFH2` RNee, TX kyeVX AM Qi?2` i2`Kb- i?2 MmK#2` Q7 BMp2MiBQMb +Q``2H�i2/
rBi? BMp2biK2Mi BM i?2 T`2pBQmb v2�`X q?BH2 i?2`2 �`2 BMi2`@BM/mbi`v /Bz2`2M+2b- i?2b2 +�M #2 2tTH�BM2/ #v
ǳi?2 +QK#BM�iBQM Q7 � `B+?2` FMQrH2/;2 #�b2 mM/2`HvBM; i?2 T`Q/m+i i2+?MQHQ;B2b �M/ TQbbB#H2 b?B7ib BM i?2
+?�`�+i2`BbiB+b /2bB`2/ BM BMp2MiBQMbǴ BM bQK2 BM/mbi`B2b Ua+?KQQFH2` RNee, TX kRkVX

�HQM; bBKBH�` HBM2b- EHBM2 �M/ _Qb2M#2`; URN3eV /Bb+mbb2/ K�`F2i /2K�M/ MQi QMHv 7Qbi2`BM; BMMQp�iBQM #mi
�HbQ b+B2M+2X .m`BM; i?2 +`2�iBQM Q7 T`Q/m+ib- T`Q#H2Kb +�M �`Bb2 r?Qb2 `2H�v +�M BMBiB�i2 b+B2M+2X h?mb-
ǳi?2 /2K�M/b Q7 BMMQp�iBQM Q7i2M 7Q`+2 i?2 +`2�iBQM Q7 b+B2M+2XǴ UEHBM2 �M/ _Qb2M#2`; RN3e, TX k3dVX AM i?2B`
2KTB`B+�H bim/v QM +QKT�MB2b BM i?2 lE- *�`i2` �M/ qBHHB�Kb URN8dV 7QmM/ 7Q` ey +�b2b i?�i _�. BMBiB�i2/
QMHv k8W Q7 i?2K r?BH2 i?2 `2bi r�b 7`QK /Bz2`2Mi FBM/b Q7 /2K�M/@TmHH- bm+? �b +QKK2`+B�H 7Q`2bB;?i- �
b?Q`i@i2`K M22/ Q7 i?2 b�H2b /2T�`iK2Mi Q` +QMbmK2` T`2bbm`2X

S`QTQM2Mib Q7 i?2 i2+?MQHQ;v@Tmb? Q` i?2 /2K�M/@TmHH KQ/2H /2#�i2/ bi`QM;Hv QM i?2 �+iBp2 Q` `2�+iBp2
`QH2 Q7 _�. �M/ i?2 BKTQ`i�M+2 Q7 i?2 K�`F2iTH�+2X h?2 Dmti�TQbBiBQM i�F2b � T`QKBM2Mi `QH2 BM i?2
HBi2`�im`2 QM BMMQp�iBQM 2+QMQKB+bX LQM2i?2H2bb- bQK2 b+?QH�`b �/pQ+�i2/ � +QKTH2K2Mi�`v �TT`Q�+? �M/ i?2
`2+QM+BHB�iBQM Q7 i?Bb Dmti�TQbBiBQM U_Qi?r2HH �M/ _Q#2`ibQM RNdjVX AM +�b2 Q7 i?2 T?�`K�+2miB+�H BM/mbi`v-
Bi ?�b #22M b?QrM i?�i BMMQp�iBQMb +�M Q`B;BM�i2 7`QK #Qi? b+B2MiB}+ /Bb+Qp2`B2b �M/ i?2 K�`F2iTH�+2- i?mb
i?2 Dmti�TQbBiBQM /Q2b MQi ?QH/ mTX

"Qi? KQ/2Hb ?�p2 2tT2`B2M+2/ MmK2`Qmb +`BiB+BbK /m2 iQ i?2B` HBM2�`Biv �M/ H�+F Q7 +QQT2`�iBQM #2ir22M
i?2 bi�;2b BM i?2 BMMQp�iBQM T`Q+2bb U_Qi?r2HH RNN9VX �+?BHH�/2HBb �M/ �MiQM�FBb UkyyRV- +`BiB+Bx2/ i?�i i?2
KQ/2Hb r2`2 BMbm{+B2Mi 7Q` i?2 i?2Q`v Q7 i?2 /vM�KB+b Q7 i2+?MQHQ;B+�H BMMQp�iBQMb BM i?2B` T�T2` QM i?2
/vM�KB+b Q7 i2+?MQHQ;B+�H BMMQp�iBQM BM i?2 T?�`K�+2miB+�H BM/mbi`vX .2bTBi2 i?2 �++Q`/ QM i?Bb bB;MB}+�Mi
/2}+B2M+v- i?2 KQ/2Hb �`2 biBHH �TTHB2/ /m2 iQ i?2B` �TTHB+�#BHBiv BM bi�iBbiB+b U:Q/BM kyyeVX aQK2 b+?QH�`b i?�i
+`BiB+Bx2/ i?2 mMB/BK2MbBQM�HBiv Q7 i?2 KQ/2Hb i�+FH2/ i?2 M2;H2+i Q7 722/#�+F HQQTb �M/ mMB/BK2MbBQM�HBiv
#v /2p2HQTBM; KmHiB@/BK2MbBQM�H KQ/2HbX

jXjXk JmHiB@/BK2MbBQM�H KQ/2H

.m2 iQ i?2 `2+m``BM; +`BiB+BbK Q7 i?2 HBM2�`Biv �M/ bBM;mH�`Biv BM i?2 7�+iQ` 2tTH�BMBM; BMMQp�iBQM- b+?QH�`b
/2p2HQT2/ b2p2`�H KmHiB@/BK2MbBQM�H KQ/2HbX h?2b2 KQ/2Hb rQmH/ `2+QM+BH2 i?2 }M/BM; i?�i T?�`K�+2miB+�H
BMMQp�iBQM +�M Q`B;BM�i2 7`QK b+B2MiB}+ /Bb+Qp2`B2b �M/ 7`QK � /2K�M/X q?BH2 +�HH2/ KmHiB@/BK2MbBQM�H �M/
`2+QM+BHBM; �bT2+ib Q7 i?2 /Bz2`2Mi HBM2�` KQ/2Hb- :Q/BM UkyRjV +`BiB+Bx2/ i?�i i?2b2 KQ/2Hb Q7i2M `2K�BM
HBM2�` BM i?2B` �TT`Q�+? �b r2HHX

h?2 +QmTHBM; KQ/2Hf+?�BM@HBMF2/ KQ/2H

h?2 +QmTHBM; KQ/2Hb #2+�K2 T`QKBM2Mi BM i?2 2�`Hv RNdyb- 2ti2M/BM; i?2 /2#�i2 iQ ;Qp2`MK2Mib �M/ +Q`TQ@
`�i2 +QMbmHi�Mib U:Q/BM kyRjVX JQbi Q7 �HH- i?2v /2�Hi rBi? i?2 H�+F Q7 722/#�+F HQQTb #2ir22M i?2 bi�;2b BM
i?2 BMMQp�iBQM T`Q+2bb �M/ BMi2;`�i2/ _�. �b r2HH �b K�`F2iBM; iQ i?2 BMMQp�iBQM T`Q+2bb U_Qi?r2HH RNNkVX
>BbiQ`B+�HHv i?2 /2p2HQTK2Mi Q7 i?2 +QmTHBM; KQ/2H Bb �M+?Q`2/ BM iBK2b Q7 irQ QBH +`Bb2b r?2`2 /2K�M/
bi�;M�i2/- �M/ }`Kb r2`2 7Q`+2/ iQ mM/2`bi�M/ i?2 7�+iQ`b Q7 bm++2bb7mH BMMQp�iBQM U_Qi?r2HH RNN9VX �b
� +QMb2[m2M+2 MmK2`Qmb 2KTB`B+�H bim/B2b r2`2 H�mM+?2/ HQQFBM; BMiQ bm++2bb7mH BMMQp�iBQM- `2p2�HBM; i?�i
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i?2 HBM2�` KQ/2Hb r2`2 BM�++m`�i2 `2T`2b2Mi�iBQMb Q7 i?2 `2�HBiv U2X;X- _Qi?r2HH 2i �HX RNd9c lii2`#�+F 2i �HX
RNdeVX h?mb- i?2 +QmTHBM; KQ/2H Tmib 7Q`r�`/ � KQ`2 `2�HBbiB+ `2T`2b2Mi�iBQM Q7 i?2 T`Q+2bb Q7 BMMQp�iBQM BM
}`Kb U_Qi?r2HH RNNkVX

h?2 +QmTHBM; KQ/2Hb i?�i ?�/ #22M M�K2/ /Bz2`2MiHv #v /Bz2`2Mi �mi?Q`b BM+Hm/2/ KQ`2 7�+iQ`b BM i?2
T`Q+2bb- bm+? �b K�M�;2K2Mi- K�`F2iBM;- +QKKmMB+�iBQM- 2Mi`2T`2M2m`b?BT- �M/ }M�M+2 U:Q/BM �M/ G�M2
kyRjVX AM?2`2Mi iQ i?2K r�b i?2 BKTQ`i�M+2 Q7 i?2 ~2tB#H2 HBMFb #2ir22M i?2 /Bz2`2Mi bi�;2bX _Qi?r2HH �M/
_Q#2`ibQM URNdjV 7Q` BMbi�M+2 Tmi 7Q`r�`/ i?2 BKTQ`i�M+2 Q7 i?2 BM/BpB/m�H �M/ i?2 +QKKmMB+�iBQM #2ir22M
/2T�`iK2MibX �++Q`/BM; iQ i?2K- BM/BpB/m�Hb 7mM+iBQM �b ;�i2F22T2`bX 6BM�HHv- MQi QMHv i?2 +QMi�+i #2ir22M
/Bz2`2Mi /2T�`iK2Mib Bb Q7 BKTQ`i�M+2 #mi �HbQ #2ir22M ǳi?2 BMMQp�iBM; Q`;�MBb�iBQM �M/ Bib 2MpB`QMK2Mi-
+QKK2`+B�H �M/ K�`F2iBM;- �b r2HH �b b+B2MiB}+ �M/ i2+?MB+�HǴ UTX kkjVX _Qi?r2HH URNNkV T`QpB/2/ i?2 /`�rBM;
Q7 � +QmTHBM; KQ/2H i?�i BHHmbi`�i2b i?2b2 TQBMib U6B;m`2 RyVX

6B;m`2 Ry, h?2 +QmTHBM; KQ/2H

aQm`+2, _Qi?r2HH URNNkV, TX kkk

�b 6B;m`2 Ry +QM}`Kb- 2ti`�@Q`;�MBx�iBQM�H 7�+iQ`b �`2 BMi`Q/m+2/ iQ i?2 BMMQp�iBQM T`Q+2bb, i?2 K�`F2iTH�+2
�M/ i?2 b+B2MiB}+ �M/ i2+?MQHQ;B+�H +QKKmMBivX L2r B/2�b +�M i?2`2#v /2`Bp2 7`QK i?`22 /Bz2`2Mi bQm`+2b-
� M2r M22/ Q7 i?2 bQ+B2iv- � M2r b+B2MiB}+ Q` i2+?MQHQ;B+�H �+?B2p2K2Mi Q` 7`QK i?2 BMbB/2 Q7 i?2 }`KX h?mb-
i?2 KQ/2H `2+QM+BH2b i?2 i2+?MQHQ;v@Tmb? �M/ i?2 /2K�M/@TmHH KQ/2HbX h?2 HBMF�;2b #2ir22M i?2 /Bz2`2Mi
7�+iQ`b BM i?2 +QmTHBM; KQ/2H �`2 #B/B`2+iBQM�H- `2~2+iBM; i?2 722/#�+F M�im`2 Q7 i?2 KQ/2HX

h?2 +?�BM@HBMF2/ KQ/2H Q7 EHBM2 �M/ _Qb2M#2`; URN3eV Bb �MQi?2` T`QKBM2Mi 2t�KTH2 Q7 � +QmTHBM; KQ/2HX
AM i?2 b�K2 p2BM �b _Qi?r2HH URNNkV- i?2v /2b+`B#2/ i?2 ivTB+�H T`Q+2bb 7`QK /2bB;M iQ /2p2HQTK2Mi iQ
T`Q/m+iBQM �M/ K�`F2iBM;- BMi`Q/m+BM; 722/#�+F HBMFbX h?2B` KQ/2HǶb M�K2 `2H�i2b iQ i?2 HBMF�;2b #2ir22M
b+B2M+2 �M/ BMMQp�iBQMX h?2b2 HBMF�;2b 2ti2M/ i?`Qm;?Qmi i?2 T`Q+2bbX h?2v bT2+B}2/ i?�i 2�+? bi�;2 BM
i?2 T`Q+2bb i?2`2#v `2[mB`2b � /Bz2`2Mi FBM/ Q7 b+B2M+2X 6Q` i?2 /2bB;M Q` BMp2MiBQM bi�;2- 7Q` BMbi�M+2- EHBM2
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�M/ _Qb2M#2`; URN3eV B/2MiB}2/ Tm`2- HQM;@`�M;2 b+B2M+2X AM +QM+Q`/�M+2 rBi? _Qi?r2HH URNNkV- i?2 HBMF�;2
#2ir22M b+B2M+2 �M/ BMMQp�iBQM ;Q2b bQ 7�`- �b i?2`2 �`2 HBMFb #�+F 7`QK BMMQp�iBQM Q` Bib T`Q/m+ib iQ b+B2M+2X
EHBM2 �M/ _Qb2M#2`; URN3eV +QM+Hm/2/ i?�i KQbi Q7i2M �M�HviB+ /2bB;Mb Q` BMp2MiBQMb r2`2 i?2 BMBiB�iBM;
bi2Tb 7Q` BMMQp�iBQMX

q?BH2 +QmTHBM; KQ/2Hb T`QpB/2/ i?2 HQM;@�7i2` i?Qm;?i `�TT`Q+?2K2Mi iQr�`/b � KQ`2 `2�HBbiB+ `2T`2b2Mi�@
iBQM- i?2v r2`2 biBHH #�b2/ QM b2[m2MiB�H bi�;2b- �Hi?Qm;? MQi M2+2bb�`BHv +QMiBMmQmb- �M/ i?2`27Q`2 b�r i?2B`
bm++2bbBp2 `2TH�+2K2Mi #v i?2 BMi2;`�i2/ KQ/2H �i i?2 2M/ Q7 i?2 RN3yb U_Qi?r2HH RNNkVX

h?2 BMi2;`�i2/ KQ/2H

amT2`b2/BM; i?2 +QmTHBM; KQ/2H Bb i?2 BMi2;`�i2/ KQ/2H- �HbQ +�HH2/ i?2 7Qm`i? ;2M2`�iBQM #v _Qi?r2HH URNNkVX
h?Bb KQ/2H b�r Bib 2K2`;2M+2 BM i?2 RN3yb �i iBK2b Q7 2+QMQKB+ `2+Qp2`v r?2`2 }`Kb +QM+2Mi`�i2/ QM i?2B`
+Q`2 +QKT2i2M+B2b �M/ /Bb+Qp2`2/ i?2 BKTQ`i�M+2 Q7 i2+?MQHQ;v U_Qi?r2HH RNN9VX h2+?MQHQ;B+�H /Bb+Qp2`B2b
#`Qm;?i �HQM; i?2 b?Q`i2MBM; Q7 T`Q/m+i HB72@+v+H2b �M/ i?mb `2[mB`2/ }`Kb iQ bT22/ mT i?2 /2p2HQTK2Mi
T`Q+2bb #v �/QTiBM; � T�`�HH2H /2p2HQTK2Mi �TT`Q�+? Uh�72`M2` kyRdVX �i iBK2b- C�T�M2b2 +QKT�MB2b 2K2`;2/
�b BMMQp�iQ`b r?Qb2 bm++2bb +QmH/ MQi #2 2tTH�BM2/ #v BKBi�iBQMX hrQ bT2+B}+ 72�im`2b +QmH/ 2tTH�BM i?2B`
bm++2bb, i?2 BMi2;`�iBQM �M/ T�`�HH2H /2p2HQTK2Mi Q7 i?2 C�T�M2b2 T`Q/m+i /2p2HQTK2Mi U_Qi?r2HH RNN9VX h?2
C�T�M2b2 }`Kb ?�/ /2p2HQT2/ i?2 BMi2;`�i2/ KQ/2H- `2TH�+BM; i?2 b2[m2MiB�H T`Q+2bb2bX h?2 KQ/2H b2i 7Q`i?
� T�`�HH2H /2p2HQTK2Mi T`Q+2bb rBi? BMi2;`�i2/ /2p2HQTK2Mi i2�KbX q?BH2 bQK2 KB;?i �`;m2 i?�i � T�`�HH2H
/2p2HQTK2Mi T`Q+2bb Bb MQi �/2[m�i2 7Q` bQK2 b2+iQ`b bm+? �b T?�`K�+2miB+�Hb- _Qi?r2HH URNN9V 2ti2M/2/
i?2 �TTHB+�#BHBiv Q7 i?Bb KQ/2H iQ i?2K BM i?2 7Q`K Q7 7mM+iBQM�H Qp2`H�TX

.m2 iQ i?2 C�T�M2b2 }`KbǶ bm++2bb- }`Kb �/QTi2/ i?2B` +QM/m+i- H2�M T`Q/m+iBQM �M/ ?Q`BxQMi�H +QHH�#Q`�iBQM
BM i?2 7Q`K Q7 bi`�i2;B+ �HHB�M+2b Q` DQBMi p2Mim`2b- F2v 72�im`2b Q7 i?2 BMi2;`�i2/ KQ/2HX GBMF�;2b rBi? bmT@
THB2`b �M/ +mbiQK2`b r2`2 +2Mi`�H- �HbQ U_Qi?r2HH RNN9VX 6BM�HHv- i?2 BMi2;`�iBQM Q7 _�. �M/ K�Mm7�+im`BM;
r�b 2KT?�bBx2/ U_Qi?r2HH RNNkVX

q?BH2 i?Bb KQ/2H +�M #2 +QMbB/2`2/ i?2 T`QKBM2Mi KQ/2H BM Qm` iBK2b- _Qi?r2HH URNN9V b�r i?2 2K2`;2M+2
Q7 � M2r ;2M2`�iBQM Q7 BMMQp�iBQM KQ/2Hb BM i?2 RNNybX

avbi2K BMi2;`�iBQM �M/ M2irQ`FBM; KQ/2Hb UaALV

AM i?2 2�`Hv RNNyb- _Qi?r2HH URNNkV b�r i?2 mT@bT`BM; Q7 � M2r ;2M2`�iBQM Q7 BMMQp�iBQM KQ/2Hb- i?2 bvbi2Kb
BMi2;`�iBQM- �M/ M2irQ`FBM; KQ/2H UaALV- r?B+? ?2 B/2MiB}2/ �b � KQ/2H Q7 i?2 7mim`2X *QMiBMm2/ bi`�i2;B+
M2irQ`FBM;- i2+?MQHQ;B+�H �++mKmH�iBQM �M/ i?2 BM+`2�b2/ bT22/ iQ K�`F2i i?�i i?2 7Qm`i? ;2M2`�iBQM KQ/2H
r�b /2p2HQT2/ BM- TQ`i`�v2/ i?2 RNNyb U_Qi?r2HH RNN9VX h?2 `2;mH�iQ`v 2MpB`QMK2Mi T`QbT2`2/X h?mb- i?2
aAL KQ/2H Bb bBKBH�` iQ i?2 BMi2;`�i2/ KQ/2H BMbQ7�` �b Bi +�M #2 +QMbB/2`2/ � ǳbQK2r?�i B/2�HBx2/ /2p2H@
QTK2Mi Q7 i?2 BMi2;`�i2/ KQ/2H- #mi rBi? �//2/ 72�im`2b- 2X;X- Km+? +HQb2` bi`�i2;B+ BMi2;`�iBQM #2ir22M
+QHH�#Q`�iBM; +QKT�MB2bXǴ U_Qi?r2HH RNNk, TX kjeǳVX _Qi?r2HH URNNkV B/2MiB}2/Ǵi?2 2H2+i`QMB}+�iBQM Q7
BMMQp�iBQM �b KQbi bB;MB}+�Mi 72�im`2 Q7 i?2 }7i? ;2M2`�iBQM KQ/2H- +?�`�+i2`Bx2/ #v �M BM+`2�b2/ mb2 Q7
2tT2`i bvbi2Kb �b � /2p2HQTK2Mi�H �B/- bBKmH�iBQM KQ/2HHBM; T�`iB�HHv `2TH�+BM; T?vbB+�H T`QiQivTBM;- HBMF2/
bmTTHB2`fmb2` *�. bvbi2Kb �b � T�`i Q7 � T`Q+2bb Q7 +Q@/2p2HQTK2Mi Q7 M2r T`Q/m+ib- �M/ +HQb2` 2H2+i`QMB+
T`Q/m+i /2bB;MfK�Mm7�+im`BM; HBMFbǴ UTTX kje@kjdVX *2Mi`�H iQ i?2 KQ/2H Bb i?2 i?Qm;?i i?�i �/QTi2`b
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BM+`2�b2 i?2B` bT22/ Q7 /2p2HQTK2Mi �M/ ;�BM ;`2�i2` 2{+B2M+v U_Qi?r2HH RNN9VX 6B`Kb rBi? ǳBMi2`M�H Q`;�@
MBx�iBQM�H 72�im`2b- bi`QM; BMi2`@}`K p2`iB+�H HBMF�;2b- 2ti2`M�H ?Q`BxQMi�H HBMF�;2b �M/ (Ę) � bQT?BbiB+�i2/
2H2+i`QMB+ iQQHFBiǴ +�M �+?B2p2 i?Bb U_Qi?r2HH RNN9, TXR8VX

�HH BM �HH i?2 +?�`�+i2`BbiB+b Q7 i?2 }7i? ;2M2`�iBQM KQ/2H- aAL- �`2,

Ç ǳ;`2�i2` Qp2`�HH Q`;�MBx�iBQM�H �M/ bvbi2Kb BMi2;`�iBQM UBM+Hm/BM; 2ti2`M�H M2irQ`FBM;Vc
Ç ~�ii2` �M/ KQ`2 ~2tB#H2 Q`;�MBx�iBQM�H bi`m+im`2b- BM+Hm/BM; /2pQHp2/ /2+BbBQM K�FBM;c
Ç 7mHHv /2p2HQT2/ BMi2`M�H /�i�#�b2bc
Ç 2H2+i`QMB+�HHv �bbBbi2/ T`Q/m+i /2p2HQTK2Mic
Ç 2z2+iBp2 2ti2`M�H 2H2+i`QMB+ HBMF�;2bǴ U_Qi?r2HH RNN9, TTX k9@k8V

PMHv i?2 bm++2bb7mH ?�M/HBM; Q7 i?2 2H2+i`QMB+�HHv ;�i?2`2/ BM7Q`K�iBQM �+`Qbb i?2 bvbi2K Q7 BMMQp�iBQM-
2Mbm`2b }`Kb iQ 2t?�mbi i?2 #2M2}ib Q7 i?2 aAL KQ/2HX

Ai Bb BKTQ`i�Mi iQ K2MiBQM i?�i r?BH2 _Qi?r2HH URNN9V /2b+`B#2/ b2p2`�H ;2M2`�iBQMb Q7 KQ/2Hb- �HH ivT2b +�M
Q++m` MQr�/�vbX h�#H2 k bmKK�`Bx2b i?2b2 ;2M2`�iBQMb Q7 BMMQp�iBQM KQ/2Hb �M/ T`QpB/2b /QKBM�Mi �mi?Q`b
i?�i +�M #2 +QMbmHi2/ 7Q` 7m`i?2` BM7Q`K�iBQM QM i?2 KQ/2HbX Ai Bb- ?Qr2p2`- Q7 BKTQ`i�M+2 iQ `2+Q;MBx2 i?�i
i?2 7Qm` ;2M2`�iBQMb Q7 BMMQp�iBQM KQ/2Hb bQH2Hv `2T`2b2Mi i?2 T`QKBM2Mi ivT2 �i � +2`i�BM iBK2X AM/22/-
_Qi?r2HH URNN9V 2tTH�BMb i?�i /2T2M/BM; QM i?2 ivT2 Q7 BMMQp�iBQM � /Bz2`2Mi KQ/2H i?�M i?2 T`QKBM2Mi
QM2 KB;?i #2 #2ii2` bmBi2/X AM +�b2 Q7 `�/B+�H BMMQp�iBQM- � T�`�HH2H T`Q+2bb KB;?i #2 mMrBb2 BM pB`im2 Q7
iQQ K�Mv i2+?MQHQ;B+�H mM+2`i�BMiB2bX .2T2M/BM; QM i?2 BM/mbi`v +v+H2 /Bz2`2Mi KQ/2Hb Q7 i?2 BMMQp�iBQM
T`Q+2bb KB;?i #2 #2bi �TTHB+�#H2- �HbQX LQM2i?2H2bb- i?2 Tm`2Hv i2+?MQHQ;v@Tmb? KQ/2H b?QmH/ #2 M2;H2+i2/
bBM+2 i?2 K�`F2i M22/b `2K�BM +2Mi`�H iQ bm++2bb �i �HH bi�;2b U_Qi?r2HH RNN9VX 6BM�HHv- b2+iQ`�H /Bz2`2M+2b
+�M �++QmMi 7Q` i?2 mb2 Q7 /Bz2`2Mi BMMQp�iBQM KQ/2Hb #v }`KbX AM i?Bb HBM2 Q7 i?Qm;?i- T?�`K�+2miB+�Hb i2M/
iQr�`/b i?2 i2+?MQHQ;v@Tmb? KQ/2H- �Hi?Qm;? _Qi?r2HH URNN9V bm;;2bi2/ i?�i i?2 +QmTHBM; KQ/2H rQmH/ bmBi
Bi #2biX Ai Bb b�B/ i?�i *?BM�Ƕb TQTmH�iBQM Bb 2tT2`B2M+BM; � ;`QrBM; MmK#2` Q7 bB+F T2QTH2 #2+�mb2 Q7 /Bb2�b2b
bm+? �b +�M+2` �M/ /B�#2i2b ULB 2i �HX kyRdc w?�M; �M/ w?Qm kyRdc a?2M kyRyV- �M/ i?�i T?�`K�+2miB+�H
}`Kb BM *?BM� �`2 7Q+mbBM; QM i?2b2 �`2�b 7Q` i?2 /2p2HQTK2Mi Q7 BMMQp�iBQMX h?mb }`Kb +H2�`Hv /Q MQi
�/QTi � i2+?MQHQ;v@Tmb? KQ/2H 7Q` BMMQp�iBQMX h?2v b22K iQ +QMbB/2` K�`F2i /2K�M/X LQM2i?2H2bb- i?2
*?BM2b2 `2;mH�iQ`v 2MpB`QMK2Mi Bb i?2 QM2 7Qbi2`BM; BMMQp�iBQM T`QT2` iQ *?BM�- BM i?2 }`bi TH�+2- i?mb
i?2b2 HBM2�` KQ/2Hb �`2 MQi �/2[m�i r?2M +H�bbB7vBM; i?2 BMMQp�iBQM KQ/2H mb2/ T`2/QKBM�Mi2Hv BM *?BM�X
h?2 KmHiB@/BK2MbBQM�H KQ/2Hb �;�BM- i�F2 BMiQ �++QmMi Qi?2` 7�+iQ`b �M/ 722/#�+F HQQTb #mi /Q MQi i�F2
BMiQ �++QmMi i?2 `QH2 Q7 i?2 bi�i2 BM i?2 T`Q+2bb Q7 BMMQp�iBQM 2Bi?2`X "mi- i?2 bi�i2 b22Kb iQ TH�v � `QH2-
+QMbB/2`BM; i?�i �7i2` i?2 BMi`Q/m+iBQM Q7 i?2 R8@v2�` L�iBQM�H PmiHBM2 7Q` J2/BmK@ �M/ GQM;@h2`K a+B2M+2
�M/ h2+?MQHQ;v .2p2HQTK2Mi SH�MMBM; BM kyye- r?B+? T`QKQi2b /QK2biB+ BMMQp�iBQM BM *?BM�- T�i2MiBM; `Qb2
+QMbB/2`�#HvX >m- w?�M;- �M/ w?�Q UkyRdV 2tTH�BM2/ i?�i i?Bb bm`;2 r�b T�`iHv /m2 iQ }`Kb T�i2MiBM; i?�i
r2`2 MQi T�i2MiBM; #27Q`2- ?2M+2 r2 +�M �bbmK2 i?2 *?BM2b2 bi�i2 iQ TH�v � `QH2 �b BMBiB�iBM; BMMQp�iBQM BM
}`KbX h?mb- �MQi?2` �TT`Q�+? iQ BMMQp�iBQM ?�b iQ #2 Tmi 7Q`r�`/- i?2 L�iBQM�H AMMQp�iBQM avbi2K ULAaV
�TT`Q�+?- i?�i `2+QM+BH2b i?2 T`2b2Mi2/ }`K@bi`�i2;B+ KQ/2Hb rBi? i?2 `QH2 Q7 i?2 ;Qp2`MK2Mi BM i?2 T`Q+2bb
Q7 BMMQp�iBQMX

AM +QM+HmbBQM- Bi ?�b #22M 2bi�#HBb?2/ i?�i }`Kb �`2 �/QTiBM; /Bz2`2Mi ivT2b Q7 BMMQp�iBQM KQ/2Hb rBi? �
i`2M/ iQr�`/b � KQ/2H i?�i 7mM+iBQMb �b � M2irQ`F �M/ H2p2`�;2b 2H2+i`QMB+ iQQHbX AM i?Bb `2;�`/- i?2 HBi2`�im`2
QM BMMQp�iBQM KQ/2Hb Bb BM HBM2 rBi? i?2 HBi2`�im`2 QM BMMQp�iBQM bvbi2Kb �M/ K�M�;2K2Mi T`�+iB+2b i?�i
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T`Q+H�BK2/ QT2M BMMQp�iBQM T`�+iB+2b Q7 }`Kb bBM+2 i?2 kyyybX LQM2i?2H2bb- i?2 `QH2 Q7 i?2 ;Qp2`MK2Mi �M/
Bib HBMF�;2 iQ }`Kb ?�b MQi `2+2Bp2/ �ii2MiBQM BM i?2b2 KQ/2Hb- r?B+? Bb � +`m+B�H �bT2+i BM i?2 T`Q+2bb
Q7 BMMQp�iBQM BM *?BM�X AM r?�i 7QHHQrb- r2 rBHH H2�`M KQ`2 �#Qmi i?2 L�iBQM�H AMMQp�iBQM avbi2K ULAaV
�TT`Q�+?- i?�i �++Q`/b � `QH2 iQ M�iBQM�H ;Qp2`MK2Mib BM i?2 T`Q+2bb Q7 BMMQp�iBQMX
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jX9 L�iBQM�H AMMQp�iBQM avbi2K ULAaV

�i i?2 b�K2 iBK2 �b _Qi?r2HH URNNkV /2b+`B#2/ i?2 2K2`;2M+2 Q7 i?2 BMi2;`�i2/ BMMQp�iBQM KQ/2H BM i?2 RN3yb
�/QTiBM; � }`K bi`�i2;B+ 7Q+mb BM ?Bb bim/B2b- i?2 RN3yb b�r i?2 2K2`;2M+2 Q7 � M2r +QM+2Ti BM BMMQp�iBQM- i?2
+QM+2Ti Q7 i?2 L�iBQM�H AMMQp�iBQM avbi2K �/QTiBM; � bvbi2KB+ �TT`Q�+? iQ BMMQp�iBQMX h?Bb M2r +QM+2Ti
Q7 i?2 M�iBQM�H BMMQp�iBQM bvbi2K 7Q+mb2b QM i?2 /vM�KB+b #2ir22M 2MiBiB2b Q7 � bvbi2K Q7 BMMQp�iBQM- BM
+QMi`�bi iQ K�i?2K�iB+�H 2+QMQKB+ KQ/2Hb Q` }`K bi`�i2;B+ BMMQp�iBQM KQ/2Hb U:Q/BM kyyNc GmM/p�HH kyydVX
Ai Bb Q7 BKTQ`i�M+2 r?2M HQQFBM; �i BMMQp�iBQM BM *?BM�- bBM+2 i?2 *?BM2b2 ;Qp2`MK2Mi ?�b 2M+Qm`�;2/
Bib }`Kb iQ BMMQp�i2 pB� MmK2`Qmb T`Q;`�Kb �M/ `2;mH�iBQMbX >m- w?�M;- �M/ w?�Q UkyRdV 2tTH�BM2/ i?�i
BM/22/ }`Kb b22K iQ BMMQp�i2 KQ`2 /m2 iQ i?2b2 TQHB+B2bX q?2M QM2 r�Mib iQ mM/2`bi�M/ *?BM�Ƕb BMMQp�iBQM
/vM�KB+b Bi Bb +`m+B�H iQ mM/2`bi�M/ i?2 bvbi2K BMMQp�iBM; 2MiBiB2b �`2 2K#2//2/ BMX h?Bb /Q2b MQi QMHv
BM+Hm/2 i?2 *?BM2b2 ;Qp2`MK2Mi #mi �HbQ i?2 *6.�- 7Q` BMbi�M+2- r2 ?�p2 H2�`Mi �#Qmi BM +?�Ti2` kX

:QBM; #�+F iQ 6`22K�M URN3dV- i?2 L�iBQM�H AMMQp�iBQM avbi2KǶb 7mM/�K2Mi�Hb r2`2 2pQF2/ 2�`HB2` i?�M i?2
RN3ybX :Q/BM UkyyNV- 7Q` BMbi�M+2- �`;m2b i?�i Bib `�iBQM�H2 Bb BM?2`2Mi iQ i?2 P1*.Ƕb rQ`F bBM+2 i?2 RNeybX
LQM2i?2H2bb- i?2 7`�K2rQ`F mM/2` Bib M�K2 L�iBQM�H AMMQp�iBQM avbi2K r�b #Q`M BM i?2 RN3ybX Ai �`Qb2
Qmi Q7 +QM+2`M i?�i 2tBbiBM; 2+QMQKB+ 7`�K2rQ`Fb �M/ i?2Q`B2b M2;H2+i2/ ǳi?2 /vM�KB+ T`Q+2bb2b `2H�i2/ iQ
BMMQp�iBQM �M/ H2�`MBM; r?2M �M�HvxBM; 2+QMQKB+ ;`Qri? �M/ 2+QMQKB+ /2p2HQTK2MiǴ UGmM/p�HH kyyd, TXNeVX
JQ`2Qp2`- i?2 TQHB+v 7Q+mb QM b+B2M+2@#�b2/ BMMQp�iBQM ?�/ #22M 2tTQb2/ �b BMbm{+B2Mi #v bim/B2b i?�i
b?Qr2/ i?2 BMi2`�+iBp2 M�im`2 Q7 BMMQp�iBQM UEHBM2 �M/ _Qb2M#2`; RN3ec _Qi?r2HH 2i �HX RNd9VX >2M+2- b+?QH�`b
`2+Q;MBx2/ i?2 M22/ iQ /2p2HQT �M �M�HviB+ 7`�K2rQ`F i�FBM; BMiQ �++QmMi i?2 BMi2`�+iBp2 M�im`2 Q7 BMMQp�iBQMX
q?BH2 i?2 +?�BM@HBMF2/ KQ/2H 7`QK EHBM2 �M/ _Qb2M#2`; URN3eV +QMbiBimi2/ � bi2T iQr�`/b i?2 B/2� Q7 �
+QM+2Ti Q7 LAa- i?2 H�ii2` 2K#Q/B2b � rB/2` T2`bT2+iBp2X :Q/BM UkyyNV 2tTH�BMb i?�i i?2 LAa �TT`Q�+? �//2/
M2r i2`Kb iQ i?2 T`22tBbiBM; bvbi2Kb �TT`Q�+? Q7 i?2 P1*.- M�K2Hv, ǳ;HQ#�HBx�iBQM Q7 `2b2�`+? �+iBpBiB2b-
M2irQ`Fb Q7 +QHH�#Q`�iQ`b- +Hmbi2`b- �M/ i?2 `QH2 Q7 mb2`bǴ UTX 9NjVX GmM/p�HH UkyydV /BbiBM;mBb?2b BM ?Bb LAa
7`�K2rQ`F #2ir22M � +Q`2 �M/ � rB/2` b2iiBM; i?�i 2M+QKT�bb2b i?2 �bT2+ib K2MiBQM2/ #v :Q/BM UkyyNVX
h?2 +Q`2 b2iiBM; `272`b iQ ǳ}`K(b) BM BMi2`�+iBQM rBi? Qi?2` }`Kb �M/ rBi? i?2 FMQrH2/;2 BM7`�bi`m+im`2Ǵ
UGmM/p�HH kyyd, TX RykVX AM +QMi`�bi- i?2 rB/2` b2iiBM; `272`b iQ ǳM�iBQM�H 2/m+�iBQM bvbi2Kb- H�#Q` K�`F2ib-
}M�M+B�H K�`F2ib- BMi2HH2+im�H T`QT2`iv `B;?ib- +QKT2iBiBQM BM T`Q/m+i K�`F2ib �M/ r2H7�`2 `2;BK2bǴ UGmM/p�HH
kyyd, TX RykVX 6Q` b+?QH�`b- Bi r�b 2bb2MiB�H iQ i`v iQ T`QpB/2 � ?QHBbiB+ 7`�K2rQ`F bBM+2 i?2v �bbmK2/ i?2
BKT�+i Q7 BMMQp�iBQM QM 2+QMQKB+ T2`7Q`K�M+2 #2BM; /2T2M/2Mi mTQM T2QTH2Ƕb `2H�iBQMb rBi?BM �M/ �+`Qbb
Q`;�MBx�iBQM�H #Q`/2`b �b r2HH �b mTQM +?�M;2b BM T2QTH2 UGmM/p�HH kyydVX h?Bb `272`b #�+F iQ i?2 BMi2`�+iBp2
M�im`2 Q7 i?2 bvbi2K �TT`Q�+? r?B+? Bb ?2`2 #2BM; /2b+`B#2/ �b bQ+B�HHv 2K#2//2/X 6BM�HHv- i?2 +QM+2Ti
b�r Bib bi`2M;i?2MBM; rBi? i?2 TQTmH�`Biv Q7 SQ`i2` URNNyVǶb +QKT2iBiBp2 �/p�Mi�;2 Q7 M�iBQMb U:Q/BM kyyNVX
�+?BHH�/2HBb �M/ �MiQM�FBb UkyyRV #�b2/ i?2B` B/2MiB}+�iBQM Q7 i?2 /`BpBM; 7Q`+2b Q7 T?�`K�+2miB+�H BMMQp�iBQM
QM b2p2`�H 7`�K2rQ`Fb, SQ`i2` URNNyVǶb +QM+2Ti Q7 i?2 +QKT2iBiBp2 �/p�Mi�;2- �b r2HH �b i?2 HBi2`�im`2 QM
i?2 M�iBQM�H BMMQp�iBQM bvbi2K �M/ HBM2�`- �b r2HH �b KmHiB@/BK2MbBQM�H KQ/2HbX h?2 b2p2M /`BpBM; 7Q`+2b
i?2v B/2MiB}2/ r2`2, URV b+B2MiB}+ �M/ i2+?MQHQ;B+�H �/p�M+2b- UkV `�r K�i2`B�Hb- UjV K�`F2i /2K�M/- U9V
+QKT2iBiBQM- U8V bQ+B2i�H M22/b- UeV ;Qp2`MK2Mi H2;BbH�iBQM- �b r2HH �b UdV +QKT�Mv b+B2MiB}+- i2+?MQHQ;B+�H
�M/ K�`F2i bT2+B�HBx�iBQMjX

j6Q` � /2i�BH2/ /2b+`BTiBQM Q7 i?2 b2p2M /`BpBM; 7Q`+2b BM i?2 T?�`K�+2miB+�H BMMQp�iBQM +QMbmHi +?�Ti2` kX
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hrQ +m``2Mib +�M #2 B/2MiB}2/ BM 2KTB`B+�H bim/B2b UGmM/p�HH RNNkV- bBM+2 i?2v ?�p2 2Bi?2` 7Q+mb2/ QM K2�@
bm`BM; i?2 T2`7Q`K�M+2 Q7 LAab U2X;X- a�K�`�- :2Q`;B�/Bb- �M/ "�FQm`Qb kyRkV Q` +QKT�`BM; �M/ /2b+`B#BM;
i?2K U2X;X- sBr2B �M/ sB�M;/QM; kyydVX JQ`2Qp2`- i?2 HBi2`�im`2 ?�b 7Q+mb2/ /QKBM�MiHv QM i?2 �M�HvbBb Q7
LAa BM i?2 LQ`i?- r?BH2 /2p2HQTBM; +QmMi`B2b ?�p2 MQi `2+2Bp2/ Km+? �ii2MiBQM v2i UGmM/p�HH kyydVX h?Bb Bb
?Qr2p2` Q7 BKTQ`i�M+2 bBM+2 BMMQp�iBQM bvbi2Kb BM i?2 aQmi? /Bz2` iQ i?2 QM2b BM i?2 LQ`i?X AM i?2 aQmi?-
bvbi2Kb �`2 #2BM; #mBHi �M/ MQi v2i bi`QM; �M/ /Bp2`bB}2/ �b BM i?2 LQ`i? UGmM/p�HH kyydVX �Hi?Qm;? i?2`2
?�b #22M `2H�iBp2Hv HBiiH2 `2b2�`+? /QM2 QM LAab BM i?2 aQmi?- bQK2 bim/B2b 7Q+mb2/ QM LAab BM *?BM�- Q` QM
_2;BQM�H AMMQp�iBQM bvbi2Kbc i?2 H�ii2` Bb � +QM+2Ti i?�i 2KT?�bBx2b i?2 bvbi2KB+ M�im`2 Q7 BMMQp�iBQM �b
r2HH- ?Qr2p2`- 7Q+mb2b QM i?2 `2;BQM�H H2p2HX h?2 BMBiB�H 7Q+mb QM i?2 M�iBQM�H H2p2H Q7 i?2 bvbi2K �TT`Q�+? Bb
+QKT`2?2MbB#H2 bBM+2 i?2 +QM+2Ti r�b /2p2HQT2/ BM QTTQbBiBQM iQ M2Q@+H�bbB+�H 7`�K2rQ`Fb i?�i 7Q+mb2/ QM
i?2 M�iBQM�H H2p2H UGmM/p�HH kyydVX

*QM+2`MBM; *?BM�- i?2 p�bi HBi2`�im`2 7Q+mb2b QM i?2 L�iBQM�H AMMQp�iBQM avbi2K ULAaV BM *?BM� �M/ Bib
BKT�+ib QM *?BM�Ƕb BMMQp�iBQM +�T�#BHBiB2b U2X;X- a2b�v- umHBM- �M/ q�M; kyR3c w?�M; �M/ w?Qm kyR8VX qBi?
`2;�`/b iQ 2+QMQKB+ T2`7Q`K�M+2- i?2 HBi2`�im`2 b?Qrb +QMb2Mbmb QM i?2 BKTQ`i�M+2 Q7 i?2 LAa QM 2+QMQKB+
;`Qri? BM *?BM� U6�;2`#2`; �M/ a`?QH2+ kyy3c a2b�v- umHBM- �M/ q�M; kyR3c h�M; �M/ >mbbH2` kyRRVX AM
i?2B` bim/v QM i?2 *?BM2b2 LAa �M/ Bib +QMi`B#miBQM iQ i?2 +�i+? mT Q7 i?2 *?BM2b2 2+QMQKv- h�M; �M/
>mbbH2` UkyRRV 2tTH�BM2/ i?�i *?BM� +QMbBbib Q7 irQ +QKTH2K2Mi�`v BMMQp�iBQM bvbi2Kb, i?2 6.A@#�b2/
BMMQp�iBQM bvbi2K �M/ i?2 BM/B;2MQmb BMMQp�iBQM bvbi2KX "Qi? �z2+i *?BM�Ƕb +�i+?BM; mT iQ �/p�M+2/
2+QMQKB2b TQbBiBp2HvX LQM2i?2H2bb- i?2 BM/B;2MQmb BMMQp�iBQM Bb +QMbB/2`2/ H2bb 2z2+iBp2 BM BM~m2M+BM; i?Bb
T`Q+2bb- /2bTBi2 ;Qp2`MK2Mi 2zQ`ib BM T`QKQiBM; i?2 H�ii2` �M/ /2T�`iBM; 7`QK i?2B` /2T2M/2M+2 QM 7Q`2B;M
BMp2biK2Mi Uh�M; �M/ >mbbH2` kyRRVX h?mb- i?Bb 2Mi�BHb i?�i 7Q`2B;M _�. 7`QK #B; T?�`K� +QKT�MB2b Bb
+`m+B�H 7Q` i?2 *?BM2b2 2+QMQKvX

q?BH2 i?2 LAa 7`�K2rQ`F ?�b i?2 }`K H2p2H �i Bib +Q`2- �KTH2 `2b2�`+? QM i?2 LAa BM *?BM� 7Q+mb2/ QM
i?2 `QH2 Q7 i?2 bi�i2 U*?�M kyR8c amM �M/ GBm kyRyc sBr2B �M/ sB�M;/QM; kyydVX h?2 *?BM2b2 ;Qp2`MK2Mi
i�F2b � bQ@+�HH2/ iQT@/QrM �TT`Q�+? iQ BMMQp�iBQM- ?�pBM; BMi`Q/m+2/ b2p2`�H TQHB+B2b 7Qbi2`BM; BMMQp�iBQM #v
mMBp2`bBiB2b- `2b2�`+? BMbiBimi2b �M/ 2Mi2`T`Bb2b U*?�M kyR8VX q?BH2 BMBiB�HHv- KQ`2 mMBp2`bBiv �M/ `2b2�`+?
BMbiBimi2 +2Mi2`2/- BMMQp�iBQM Bb #2+QKBM; BM+`2�bBM;Hv 2Mi2`T`Bb2@+2Mi2`2/ BM *?BM� UamM �M/ GBm kyRyc
sBr2B �M/ sB�M;/QM; kyydVX "Qi? /QK2biB+ �M/ 7Q`2B;M }`Kb �`2 �KQM; i?2 BMMQp�iBM; }`KbX 6Q`2B;M }`Kb
+QMi`B#mi2 i?`Qm;? i?2B` _�. �+iBpBiB2b �M/ HBMF�;2b iQ HQ+�H mMBp2`bBiB2b UCBM- qm- �M/ *?2M kyRRVX CBM-
qm- �M/ *?2M UkyRRV +?�`�+i2`Bx2/ i?2b2 HBMF�;2b �b BMi2`M�iBQM�H mMBp2`bBiv@BM/mbi`v +QHH�#Q`�iBQMb �M/
2tTH�BM2/ i?2B` +QMi`B#miBQM iQ i?2 LAa BM i?2B` +�b2 bim/v QM "`�BM#`B/;2 BM *?BM�X AM i?2 +QMi2ti Q7 i?2B`
bim/v- i?2v `�Bb2/ i?2 [m2biBQM Q7 r?2i?2` i?2 LAa b?QmH/ MQi #2+QK2 ;HQ#�H /m2 iQ i?2 BMi2`M�iBQM�H M2irQ`FbX
�HQM; bBKBH�` HBM2b- �Hi2M#m`;- a+?KBix- �M/ ai�KK Ukyy3V �`;m2/ i?�i i?2 L�iBQM�H AMMQp�iBQM avbi2K
�TT`Q�+? Bb MQi bm{+B2Mi r?2M �bb2bbBM; i?2 +�i+?BM;@mT T`Q+2bb Q7 *?BM�X h`�MbM�iBQM�H `2H�iBQMb?BTb
?�p2 iQ #2 i�F2M BMiQ �++QmMi r?2M QM2 �ii2KTib iQ ;�BM � ?QHBbiB+ mM/2`bi�M/BM; Q7 *?BM2b2 BMMQp�iBQM
+�T�#BHBiB2bX AM/22/- GmM/p�HH UkyydV +`BiB+Bx2/ �b r2HH- i?�i i?2 `2H�iBQM #2ir22M LAab �M/ ;HQ#�HBx�iBQM
?�b MQi #22M `2b2�`+?2/ 2MQm;?- BM T�`iB+mH�` BM i?2 +QMi2ti Q7 /2p2HQTBM; +QmMi`B2b i?�i Q7i2M `2Hv QM i?2
�/QTiBQM Q7 7Q`2B;M i2+?MQHQ;B2b 7Q` i?2B` /2p2HQTK2Mi- i?Bb Bb � +`m+B�H iQTB+ 7Q` `2b2�`+?X SB2i`Q#2HHB �M/
_�#2HHQiiB UkyRRV- �b r2HH �b CBM- qm- �M/ *?2M UkyRRV- �`2 QM2 Q7 i?2 72r HQQFBM; �i BMi2;`�iBM; :HQ#�H
o�Hm2 *?�BMb Q` _�. ;HQ#�HBx�iBQM BMiQ i?2 HBi2`�im`2 QM LAabX
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�b ?�b #22M K2MiBQM2/- 72r �mi?Q`b ?�p2 �/QTi2/ � `2;BQM�H T2`bT2+iBp2 QM bvbi2Kb Q7 BMMQp�iBQMX a+?QH�`b
�/QTiBM; i?Bb T2`bT2+iBp2 BM *?BM� ?�p2 2tTQb2/ `2;BQM�H /BbT�`BiB2b BM BMMQp�iBQM +�T�#BHBiB2b �M/ QmiTmib
U*`2b+2MxB- _Q/`B;m2x@SQb2- �M/ aiQ`T2` kyRkc 6�M- S2BH2B- �M/ Gm kyRkc GB kyyNc a?�M;- SQQM- �M/ um2
kyRkVX

AM +QM+HmbBQM- i?2`2 Bb � +QMb2Mbmb QM i?2 BKTQ`i�M+2 Q7 i?2 /2p2HQTK2Mi Q7 i?2 BMMQp�iBQM bvbi2K 7Q` i?2
2+QMQKB+ /2p2HQTK2Mi Q7 /2p2HQTBM; +QmMi`B2b U2X;X- 6�;2`#2`; �M/ a`?QH2+ kyy3c GmM/p�HH kyydc GmM/p�HH
kyyNVX *QmMi`B2b i?�i #mBH/ � bi`QM; LAa +�M #2M2}i 2+QMQKB+�HHv �M/ +�i+? mT iQ i?2 LQ`i?X h?mb- *?BM�Ƕb
2zQ`ib BM 7Qbi2`BM; BMMQp�iBQM �`2 mM/2`bi�M/�#H2X q?2M �M�HvxBM; BMMQp�iBQM i?2 bvbi2K �M/ 2MpB`QMK2Mi
T2`bT2+iBp2 ?�b iQ #2 i�F2M BMiQ �++QmMiX � bQH2Hv }`K@bT2+B}+ T2`bT2+iBp2 rQmH/ MQi �HHQr iQ mM/2`bi�M/
r?v }`Kb BM *?BM� BMMQp�i2 KQ`2 �M/ KQ`2X Ai Bb H27i iQ BMi2;`�i2 i?Bb +QM+2Ti Q7 i?2 L�iBQM�H AMMQp�iBQM
avbi2K rBi? ;HQ#�HBx�iBQM �M/ }`K@H2p2H K�M�;2`B�H +QM+2Tib bm+? �b i?2 QT2M BMMQp�iBQM +QM+2Ti UGmM/p�HH
kyydVX
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jX8 PT2M AMMQp�iBQM

"27Q`2 i?2 kyi? +2Mim`v- BMMQp�iBQM K�M�;2K2Mi 7QHHQr2/ i?2 `2bQm`+2 �M/ FMQrH2/;2@#�b2/ pB2r Q7 i?2
}`K U2X;X- :`�Mi RNNeVX �++Q`/BM; iQ i?Bb i?2Q`v- }`Kb r2`2 bmTTQb2/ iQ 7Q+mb QM i?2B` +Q`2 +QKT2i2M+B2bX
.Bp2`bB}+�iBQM b?QmH/ #2 HBKBi2/ iQ `2H�i2/ i2+?MQHQ;v }2H/bX AM i?Bb p2BM- i?2 /2+2Mi`�HBx�iBQM Q7 _�. r�b
`2D2+i2/ #v b+?QH�`b Q7 i?2 `2bQm`+2@ �M/ FMQrH2/;2@#�b2/@pB2r Q7 i?2 }`K U*?2b#`Qm;? kyyeVX h?2 RNNyb
KQbiHv b�r `2T`2b2Mi�iBp2b Q7 i?Bb pB2r- �M/ }`Kb H�`;2Hv �/QTi2/ � +HQb2/ BMMQp�iBQM KQ/2HX h?2v `2HB2/
QM i?2 B/2�b i?2v ;2M2`�i2/- /2p2HQT2/ �M/ +QKK2`+B�HBx2/ BMbB/2 i?2 #QmM/�`v Q7 i?2 }`K U*?2b#`Qm;?
kyyjVX h?Bb pB2r ?Qr2p2` +?�M;2/ �M/ }`Kb #2;�M QT2MBM; i?2B` BMMQp�iBQM T`Q+2bb iQ 2ti2`M�H 2MiBiB2b �b
r2HH �b iQ i?2 /2+2Mi`�HBx�iBQM Q7 _�.X h?Bb #`BM;b mb iQ � T�T2` Tm#HBb?2/ #v *Q?2M �M/ G2pBMi?�H URNNyV
BM RNNy- r?2`2 i?2 QT2M BMMQp�iBQM KQ/2H r�b `272``2/ iQ }`bi iQ bQK2 2ti2Mi- r?2M /Bb+mbbBM; i?2 MQiBQM Q7
�#bQ`TiBp2 +�T�+Biv �M/ 2tTH�BMBM; i?�i BMi2`M�H _�. MQi QMHv /2p2HQTb M2r �M/ BKT`Qp2b BMMQp�iBQMb #mi
�HbQ �#bQ`#b 2ti2`M�H FMQrH2/;2X h?2 2ti2`M�H FMQrH2/;2 i?2`2#v ?�b iQ #2 `2H�i2/ iQ i?2 2tBbiBM; QM2 7Q` i?2
�#bQ`TiBp2 +�T�+Biv iQ ?�p2 �M 2z2+iX Pi?2`rBb2- }`Kb ?�p2 iQ K�F2 �M 2zQ`i iQ +`2�i2 �#bQ`TiBp2 +�T�+Biv
7Q` i?2 M2r mM`2H�i2/ FMQrH2/;2- r?B+? +�M #2 /2i`BK2Mi�H U*Q?2M �M/ G2pBMi?�H RNNyVX �H#2Bi MQi `27miBM;
i?2 BKTQ`i�M+2 Q7 � }`KǶb +Q`2 +QKT2i2M+B2b- QT2M BMMQp�iBQM BM+`2�b2b i?2 `2im`M QM BMMQp�iBQM +�T�#BHBiB2b
7Q` � }`K Uq2bi �M/ :�HH�;?2` kyyeVX h?2 pBi�H TQBMi Bb i?�i rBi? i?2 2K2`;2M+2 Q7 QT2M BMMQp�iBQM KQ/2Hb
FMQrH2/;2 r�b #2BM; i`�Mb72`2/ �+`Qbb /2T�`i2K2Mi�H- }`K Q` +QmMi`v@#Q`/2`bX h?2 �/QTiBQM Q7 i?Bb M2r
KQ/2H KB;?i #2 `2bTQMbB#H2 BM T�`i 7Q` i?2 +`2�iBQM Q7 *?BM�Ƕb BMMQp�iBQM +�T�#BHBiB2bX

AM/22/- �b K2MiBQM2/- BM i?2 kyi? +2Mim`v- i?2 +QM+2Ti Q7 QT2M BMMQp�iBQM ?�/ ;�BM2/ ;`QmM/ bBM+2 b+?QH�`b
MQiB+2/ � b?B7i BM BMMQp�iBQM K�M�;2K2Mi #v K�Mv }`KbX h?2v Q#b2`p2/ i?�i ǳ}`Kb +QKK2`+B�HBx2 2ti2`M�H
U�b r2HH �b BMi2`M�HV B/2�b #v /2THQvBM; QmibB/2 U�b r2HH �b BM@?Qmb2V T�i?r�vb iQ i?2 K�`F2iǴ U*?2b#`Qm;?
kyyj, TTX je@jdVX GBMF�;2b rBi? 2ti2`M�H BMbiBimiBQMb- bm+? �b +QKT2iBiQ`b- bmTTHB2`b- mMBp2`bBiB2b- 2i+X-
;�BM2/ ;`QmM/X h?2b2 +�M i�F2 i?2 7Q`K Q7 HB+2MbBM;- +QHH�#Q`�iBp2 _�. Q` +`Qr/@bQm`+BM;- 2i+X h?2 M2r
KQ/2H #2M2}i2/ 7`QK i?2 FMQrH2/;2 Q7 2ti2`M�H �+iQ`b �M/ 2M�#H2/ i?2 7�bi2` T�+2 Q7 BMMQp�iBM; �++Q`/BM;
iQ *?2b#`Qm;? UkyRdVX .m2 iQ i?2 BM+`2�bBM; +QKT2iBiBQM BM i?2 T?�`K�+2miB+�H BM/mbi`v- }`Kb KB;?i
?�p2 bi�`i2/ �/QTiBM; i?Bb KQ/2H 2Mbm`BM; � 7�bi2` T�+2 Q7 BMMQp�iBM; #mi �HbQ i?2 b?�`BM; Q7 H�`;2 _�.
BMp2biK2MibX

q?BH2 *?2b#`Qm;?Ƕb UkyyjV i?2Q`v Q7 QT2M BMMQp�iBQM T`Q+H�BKb i?2 QT2M +?�`�+i2` Q7 i?2 KQ/2H �M/ i?2
BMi2`�+iBQM #2ir22M BMi2`M�H �M/ 2ti2`M�H 2bi�#HBb?K2Mib- SûMBM UkyRRV �`;m2/ i?�i i?2`2 Bb � /Bz2`2Mi Ĝ KQ`2
QT2M Ĝ ivT2 Q7 BMMQp�iBQM- r?B+? ?2 M�K2/ QT2M bQm`+2 BMMQp�iBQMX Ai Bb KQ`2 QT2M BMbQ7�` �b i?2 FMQrH2/;2
Bb /Bb+HQb2/ iQ �HHX JQ`2Qp2`- Bib M�im`2 Bb KQ`2 BMi2`�+iBp2X h?2 QT2M bQm`+2 BMMQp�iBQM KQbiHv �TTHB2b iQ
bQ7ir�`2 }`Kb #mi ?�b #22M Tmb?2/ 7Q`r�`/ 2Hb2r?2`2- �HbQ USûMBM kyRRVX JQbi }`Kb- ?Qr2p2`- �`2 bHQrHv
�/QTiBM; i?2 QT2M BMMQp�iBQM KQ/2HX h?2 T?�`K�+2miB+�H BM/mbi`v r�b i`�MbBiBQMBM; 7`QK i?2 +HQb2/ KQ/2H
iQ �M QT2M KQ/2H #2;BMMBM; Q7 i?2 kRbi +2Mim`v U*?2b#`Qm;? kyyjc SBH�i 2i �HX kyyNVX PT2M BMMQp�iBQM Bb BM
bmTTQ`i Q7 /2+2Mi`�HBx2/ _�. bBM+2 Bi �HHQrb i?2 bQm`+BM; Q7 7Q`2B;M FMQrH2/;2X h?mb- i?2 +QM+2Ti Bb +HQb2Hv
BMi2`irBM2/ rBi? }`Kb BMi2`M�iBQM�HBxBM; _�. iQ �++2bb 7Q`2B;M FMQrH2/;2 U.mMMBM; RNN3c Em2KK2`H2
RNNdVX �Hi?Qm;? Qz2`BM; i?2 �/p�Mi�;2 Q7 QmibQm`+BM; i?2 +Qbi@`2H�i2/ `BbF Q7 2tT2MbBp2 _�. �+iBpBiB2b
BM i?2 T?�`K�+2miB+�H BM/mbi`v- BMi2HH2+im�H T`QT2`iv `B;?i Bbbm2b �`Bb2X h?2 M�im`2 Q7 FMQrH2/;2@b?�`BM;
BKTHB2b i?�i BMi2HH2+im�H T`QT2`iv ?�b iQ #2 �++2bbB#H2 �M/ i?mb bi`QM; T`Qi2+iBQM KB;?i #2 ?�`K7mH USBH�i
2i �HX kyyNVX LQM2i?2H2bb- Bi `2K�BMb M2+2bb�`v iQ T`QpB/2 BMMQp�iQ`b rBi? bQK2 H2p2`�;2X h?2 HBi2`�im`2

8y



b?Qrb MQ +QMb2Mbmb QM i?2 `QH2 Q7 AS_X q?BH2 bQK2 �`;m2/ i?�i AS_ �`2 M2+2bb�`v 7Q` FMQrH2/;2 i`�Mb72` U2X;X
*?2b#`Qm;? kyyjc *?2b#`Qm;? kyyec q�M;- o�M?�p2`#2F2- �M/ _QBD�FF2`b kyRkc q2bi kyydV- Qi?2`b +`BiB+Bx2/
i?�i AS_ `27mi2 i?2 T`BM+BTH2 Q7 QT2MM2bb U2X;X- SûMBM kyRRc pQM >BTT2H �M/ pQM E`Q;? kyyeVX >�;2/QQ`M
�M/ wQ#2H UkyR8V /2/B+�i2/ �M 2KTB`B+�H �M�HvbBb iQ i?2 �M�HvbBb Q7 i?2 `QH2 Q7 AS_ BM }`K@iQ@}`K QT2M
BMMQp�iBQM KQ/2Hb �b r2HH �b iQ i?2 ;Qp2`M�M+2 KQ/2 Q7 i?2 +QQT2`�iBQMX h?2B` bm`p2v �KQM; T`Q72bbBQM�Hb
BM/B+�i2/ mM�MBKQmb i?�i AS_ T`Qi2+iBQM Bb T2`+2Bp2/ �b +`m+B�H iQ i?2 QT2M BMMQp�iBQM KQ/2HX h?2 +QMi`QH
Qp2` i?2 BMi2HH2+im�H T`QT2`iv Bb i?2`2#v QMHv QM2 T�`i Q7 i?2 `2�bQMBM;X 6B`Kb +QMbB/2` i?2B` AS_ �b T�`i Q7
i?2B` �ii`�+iBp2M2bb 7�+iQ` 7Q` TQi2MiB�H QT2M BMMQp�iBQM T�`iM2`b U>�;2/QQ`M �M/ wQ#2H kyR8VX 6m`i?2`KQ`2-
AS_b +�M 2M+Qm`�;2 i?2 bT2+B�HBx�iBQM Q7 }`Kb- bBM+2 i?2v +�M H2p2`�;2 i?2B` AS i?`Qm;? QT2M BMMQp�iBQM
KQ/2Hb U*?2b#`Qm;? kyyec �7i2` G�KQ`2�mt �M/ aQFQHQz RNNNVX

PM �MQi?2` MQi2- mMBp2`bBiB2b �`2 Q7 BMi2`2bi- r?2M +QMbB/2`BM; QT2M BMMQp�iBQM KQ/2Hb- bBM+2 }`Kb `2Hv QM
i?2B` b+B2MiB}+ Tm#HB+�iBQMbX >Qr2p2`- i?2`2 Bb � i`2M/ Q7 +QKK2`+B�HBx�iBQM �M/ T�i2MiBM; BM mMBp2`bBiv
`2b2�`+?X h?mb- i?Bb /2T�`im`2 7`QK i?2 +QKKQM QT2M b+B2M+2 KQ/2H +QmH/ BM?B#Bi }`Kb 7`QK H2p2`�;BM;
mMBp2`bBiv FMQrH2/;2X 6�#`BxBQ UkyyeV �M�Hvx2/ ǳi?2 `2H�iBQMb?BT #2ir22M i?2 ;`Qri? Q7 mMBp2`bBiv T�i2MiBM;
BM � i2+?MQHQ;v �`2� �M/ #Qi? i?2 2tTHQBi�iBQM Q7 QT2MHv Tm#HBb?2/ b+B2MiB}+ `2b2�`+? BM }`KǶb BMp2MiBQMb BM
i?�i i2+?MQHQ;v �`2� �M/ i?2 T�+2 Q7 FMQrH2/;2 2tTHQBi�iBQM 2pB/2M+2 BM � }`KbǶ T�i2MibǴ QM i?2 #�bBb Q7
i?2 T?�`K�+2miB+�H �M/ #BQi2+?MQHQ;v b2+iQ` U6�#`BxBQ kyye, TX R9eVX >2 7QmM/ Qmi i?�i i?2 T�i2Mi bm`;2
#v mMBp2`bBiB2b BM i?2 la /B/ MQi `2bi`B+i i?2 2tTHQBi�iBQM Q7 Bib `2b2�`+? iQ QMHv � 72r }`KbX h?2 BM/mbi`v
/Q2b- BM 7�+i- `2Hv KQ`2 ?2�pBHv QM mMBp2`bBiv `2b2�`+?X LQM2i?2H2bb- i?2 T�+2 Q7 FMQrH2/;2 2tTHQBi�iBQM BM
BM/mbi`v BMp2MiBQMb Bb bHQrBM; /QrM rBi? BM+`2�bBM; mMBp2`bBiv T�i2MiBM;X AM i?2 +�b2 Q7 T?�`K�+2miB+�Hb-
*Q+F#m`M �M/ >2M/2`bQM URNN3V 7QmM/ Qmi i?�i }`Kb i?�i +QHH�#Q`�i2 rBi? mMBp2`bBiB2b �+?B2p2 � ;`2�i2`
T�i2Mi QmiTmi Q7 BKTQ`i�Mi BMMQp�iBQMbX h?Bb }M/BM; Bb BM HBM2 rBi? i?2 pB2r i?�i ;2Q;`�T?B+ T`QtBKBiv iQ
� mMBp2`bBiv BMi2MbB}2b i?2 �#bQ`TiBp2 +�T�+Biv Q7 � }`K Uwm+F2`- .�`#v- �M/ "`2r2` RNN3VX

q?BH2 i?2 +QM+2Ti Q7 QT2M BMMQp�iBQM Bb ;`QmM/2/ QM i?2 �bbmKTiBQM i?�i 2ti2`M�H FMQrH2/;2 ?�b � TQbBiBp2
BM~m2M+2 QM BMMQp�iBQM +�T�#BHBiB2b- CB�M;- "`�Mx2B- �M/ sB� UkyReV TQBMi2/ Qmi i?�i i?2b2 �`2 q2bi2`M
b+?QH�`b �M/ i?�i BM +�b2 Q7 *?BM�- /2T2M/2M+2 QM 2ti2`M�H FMQrH2/;2 HBKBib BM/B;2MQmb BMMQp�iBQMX 6BM�HHv-
LAa TH�v � `QH2 BM QT2M BMMQp�iBQM KQ/2HbX aBM+2 i?2 2{+B2M+v Q7 FMQrH2/;2 ~Qrb BM �M QT2M BMMQp�iBQM
KQ/2H /2T2M/b QM i?2 LaA Uq�M;- o�M?�p2`#2F2- �M/ _QBD�FF2`b kyRkVX

AM +QM+HmbBQM- i?2`2 Bb 2pB/2M+2 i?�i }`Kb ?�p2 BM+`2�bBM;Hv �/QTi2/ QT2M BMMQp�iBQM KQ/2Hb- H2p2`�;BM;
i?2 FMQrH2/;2 7`QK 2ti2`M�H �+iQ`bX AM `2im`M- 2ti2`M�H 2bi�#HBb?K2Mib ?�p2 ?�/ i?2 QTTQ`imMBiv iQ �++2bb
BMi2`M�H }`K FMQrH2/;2X EMQrH2/;2 +�M T�bb �+`Qbb }`K #Q`/2`b �M/ 2Mi�BHb �M BM+`2�b2/ T�+2 BM BMMQp�iBQM
�+iBpBiv bBM+2 FMQrH2/;2 2ti2`M�H iQ �M BMbiBimiBQM +�M #2 2tTHQBi2/X h?2 `QH2 Q7 AS_- ?Qr2p2`- Bb /2#�i�#H2X
q?BH2 MQi M2+2bb�`BHv HBMF2/ iQ 2+QMQKB+ ;2Q;`�T?v- ;HQ#�HBx�iBQM ?�b b22M i?2 2K2`;2M+2 Q7 QT2M BMMQp�iBQM
KQ/2Hb �+`Qbb #Q`/2`bX AM i?Bb p2BM- /2p2HQTBM; +QmMi`B2b- HBF2 *?BM�- +�M +`2�i2 HBMF�;2b iQ i?2 q2bi2`M
rQ`H/X h?Bb- BM im`M- ?�b BKTHB+�iBQMb 7Q` #Qi? bB/2bX �HH BM �HH- *?BM2b2 BMMQp�iBQM +�T�#BHBiB2b �`2 2tT2+i2/
iQ #2 �z2+i2/ #v i?2b2 /2p2HQTK2MibX PT2M BMMQp�iBQM KQ/2Hb KB;?i 2tTH�BM i?2 2tTQM2MiB�H ;`Qri? BM
BMMQp�iBQM +�T�#BHBiB2bX
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jXe 6`m;�H �M/ _2p2`b2 AMMQp�iBQMb

q?2M i�HFBM; �#Qmi BMMQp�iBQM BM i?2 +QMi2ti Q7 �M 2K2`;BM; 2+QMQKv- bQK2 b+?QH�`b ?�p2 7Q+mb2/ QM i?2
+QM+2Tib Q7 7`m;�H �M/ `2p2`b2 BMMQp�iBQM U:QpBM/�`�D�M �M/ h`BK#H2 kyRkc w2/irBix 2i �HX kyR8c w2b+?Fv-
qBMi2`?�Hi2`- �M/ :�bbK�MM kyR9VX h?2b2 +QM+2Tib �`2 Q7 BMi2`2bi BM i?Bb T�T2` bBM+2 i?2v `2p2�H i?�i 2K2`;@
BM; +QmMi`B2b +�MMQi #2 mM/2`2biBK�i2/ BM i2`Kb Q7 i?2 +`2�iBQM Q7 BMMQp�iBQMX AM/22/- i?2b2 +QM+2Tib �`2
7QmM/2/ QM i?2 �bbmKTiBQM i?�i 2K2`;BM; 2+QMQKB2b ?�p2 +2`i�BM 72�im`2b /Bz2`2Mi 7`QK �/p�M+2/ 2+QMQKB2b-
;2M2`�iBM; � +2`i�BM ivT2 Q7 BMMQp�iBQM i?�i Bb BM?2`2Mi iQ i?2KX

_�/DQm 2i �HX UkyRkV Tm#HBb?2/ � #QQF QM Cm;��/ AMMQp�iBQM- /2KQMbi`�iBM; ?Qr 2Mi`2T`2M2m`b 7`QK 2K2`;@
BM; 2+QMQKB2b /27v i?2 /B{+mHi +B`+mKbi�M+2b BM i?2B` +QmMi`B2bX q?BH2 Cm;��/ AMMQp�iBQM- BM `272`2M+2 iQ
i?2 >BM/B rQ`/ 7Q` �M BMMQp�iBp2 }t- Bb ?Bb i2`K 7Q` BMMQp�iBQM 7Q`K2/ mM/2` �/p2`b2 +QM/BiBQMb- i?2 *?BM2b2
+�HH Bi xBx?m +?m�M;tBMX JQbiHv Tm`bm2/ BM 2K2`;BM; K�`F2ib- Bi Bb MQi HBKBi2/ iQ i?2KX AM/22/- i?2v �/pQ+�i2
7Q` i?2 BM+HmbBQM Q7 i?2- r?�i i?2v +�HH- ǳK�`;BM�H +QMbmK2`Ǵ- 7Q` BMbi�M+2- 2i?MB+ KBMQ`BiB2bX �b �M 2t�KTH2
Q7 � Cm;��/ Q` 7`m;�H BMMQp�iQ` >h* �M/ >�B2` �`2 K2MiBQM2/ r?Q #Qi? /2p2HQT HQr@+Qbi- ?B;?@p�Hm2 T`Q/@
m+ib U_�/DQm 2i �HX kyRkVX Cm;��/ BMMQp�iBQM- �HbQ FMQrM �b 7`m;�H BMMQp�iBQM �M/ bQK2iBK2b `272``2/ iQ �b
BMMQp�iBQM 7Q` i?2 #QiiQK Q7 i?2 Tv`�KB/ Bb �M BKTQ`i�Mi +QM+2Ti BM i?2 +QMi2ti Q7 i?Bb i?2bBb +QMbB/2`BM;
i?�i r2 �`2 HQQFBM; �i BMMQp�iBQM BM *?BM�X AM/22/- i?Bb +QM+2Ti T`Q+H�BKb i?�i 7`m;�H BMMQp�iBQM Bb +m``2MiHv
BM?2`2Mi iQ 2K2`;BM; K�`F2ib �M/ i?�i �/p�M+2/ 2+QMQKB2b +�M H2�`M 7`QK i?2KX h?mb- *?BM� rQmH/ #2
2tT2+i2/ iQ ;2M2`�i2 bT2+B}+ BMMQp�iBQMb �++Q`/BM; iQ Bib T`QT2` b2iiBM;bX

h?2 T`2KBb2 i?�i �/p�M+2/ 2+QMQKB2b +�M H2�`M 7`QK 2K2`;BM; K�`F2ib Bb �TT�`2Mi BM i?2 +QM+2Ti Q7 `2p2`b2
BMMQp�iBQMX AMbi2�/ Q7 �`;mBM; BM 7�pQ` Q7 7`m;�H BMMQp�iBQM �b _�/DQm 2i �HX UkyRkV /Q- `2b2�`+? QM `2p2`b2
BMMQp�iBQM 7Q+mb2b QM i?2 ~Qr Q7 BMMQp�iBQM 7`QK 2K2`;BM; K�`F2ib Q` /2p2HQTBM; +QmMi`B2b iQ �/p�M+2/
2+QMQKB2b U:QpBM/�`�D�M �M/ h`BK#H2 kyRkVX

h?Bb +QM+2Ti Bb `2H�iBp2Hv M2r BM i?2 �+�/2KB+ rQ`H/ bBM+2 +QKT�MB2b r2`2 7QHHQrBM; � ;HQ+�HBx�iBQM �TT`Q�+?
BM i?2 T�bi U�`�b�`�iM�K �M/ >mKT?`2vb kyRjVX h?2v �/�Ti2/ T`Q/m+ib i?�i r2`2 BMBiB�HHv /2p2HQT2/
7Q` �/p�M+2/ 2+QMQKB2b iQ i?2 +QMi2ti Q7 � KQ`2 BKTQp2`Bb?2/ +QmMi`vX �/�Ti�iBQM i?2`2#v iQQF 7Q`K BM
i?2 `2KQp�H Q7 bT2+B}+ +QbiHv 72�im`2bX 6mM/�K2Mi�Hb- ?Qr2p2`- `2K�BM2/ i?2 b�K2 �M/ +QmH/ TQb2 T`Q#@
H2KbX J2/B+�H /2pB+2b- r?B+? `2[mB`2 +QMbi�Mi 2M2`;v bmTTHv- 7Q` BMbi�M+2- +�M #2 +QMbB/2`2/ +?�HH2M;BM; BM
2MpB`QMK2Mib rBi?Qmi `2HB�#H2 2M2`;v bmTTHv U�`�b�`�iM�K �M/ >mKT?`2vb kyRjVX

S`�?�H�/ UkyyeV Tm#HBb?2/ � #QQF QM BMMQp�iBQM 7Q` i?2 #QiiQK Q7 i?2 Tv`�KB/ i?�i +�M #2 +QMbB/2`2/ �
T`2+m`bQ` 7Q` i?2 +QM+2Ti Q7 `2p2`b2 BMMQp�iBQMX >2 2tTH�BM2/ i?�i i?2 #QiiQK Q7 i?2 Tv`�KB/- `2T`2b2MiBM;
Qp2` 7Qm` #BHHBQM T2QTH2 HBpBM; QM H2bb i?�M k0 T2` /�v- +QmH/ #2 `2+Q;MBx2/ �b � T`Bp�i2 b2+iQ` K�`F2i }`Kb
+�M #2M2}i 7`QKX q?BH2 +QMbB/2`2/ � T`2+m`bQ`- 7`m;�H BMMQp�iBQM Bb MQi 7mM/�K2Mi�H 7Q` `2p2`b2 BMMQp�iBQMX
AMbi2�/ Q7 � +QM+2Mi`�iBQM QM HQr@BM+QK2 +QMbmK2`b- �b rBi? 7`m;�H BMMQp�iBQM- i?2 bT�iB�H +QMi2ti Bb BKT2`�@
iBp2 7Q` `2p2`b2 BMMQp�iBQM U>�/2M;m2- /2 J�`+2HHBb@q�`BM- �M/ q�`BM kyRdVX >�/2M;m2- /2 J�`+2HHBb@q�`BM-
�M/ q�`BM UkyR8V /2p2HQT2/ � bim/v 7Q+mbBM; QM `2p2`b2 BMMQp�iBQM BM i?2 T?�`K�+2miB+�H BM/mbi`v �M/
+QM}`K2/ ;HQ#�H bQm`+BM; Q7 FMQrH2/;2X 1K2`;BM; +QmMi`B2b �`2 BM+`2�bBM;Hv +?Qb2M #v KmHiBM�iBQM�Hb i?�i
pQB+2 BMi2Mi 7Q` `2p2`b2 BMMQp�iBQMX h?Bb �M�HvbBb 7Q+mb2/ QM *?BM�Ƕb 2K2`;2M+2 �b i?2 BMMQp�iBQM +2Mi2`
7Q` T?�`K�+2miB+�H JL1bX q?BH2 i?2B` +QMi2Mi �M�HvbBb Q7 bT2+B�HBx2/ T`2bb +QM}`K2/ i?2 }`KbǶ BMi2Mi 7Q`
`2p2`b2 BMMQp�iBQM- Bi `2K�BMb mMT`Qp2M r?2i?2` T?�`K�+2miB+�H JL1b ?�p2 Tmi Bi BMiQ T`�+iB+2X
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hQ +QM+Hm/2- i?2 +QM+2Tib Q7 `2p2`b2 �M/ 7`m;�H BMMQp�iBQM `2bi QM i?2 �bbmKTiBQM i?�i 2K2`;BM; Q` /2p2HQTBM;
2+QMQKB2b ?�p2 bQK2i?BM; bT2+B}+ iQ i?2K i?�i /BbiBM;mBb?2b i?2B` BMMQp�iBQM �M/ ?2M+2 `2M/2`b Bi Hm+`�iBp2
7Q` HQ+�H }`Kb #mi �HbQ 7Q`2B;M JL1b i?�i +�M 2tTHQBi i?Bb bT2+B}+Biv i?`Qm;? `2p2`b2 i2+?MQHQ;v i`�Mb72`X AM
i?Bb p2BM- i?2 +QM+2Tib b?Qr i?�i BMMQp�iBQM ?�b #2+QK2 � i?2K�iB+ 7Q` /2p2HQTBM; +QmMi`B2b r?B+? +�MMQi
#2 M2;H2+i2/X "Qi? +QM+2Tib 2bb2MiB�HHv TQbimH�i2 i?�i i?2`2 Bb T?�`K�+2miB+�H BMMQp�iBQM Q`B;BM�iBM; 7`QK
*?BM�- 2tTHQBiBM; i?2 +QmMi`vǶb bT2+B}+ 72�im`2b +QM/m+Bp2 7Q` BMMQp�iBQMX
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jXd EMQrH2/;2 ~Qrb, 7Qbi2`BM; BMMQp�iBQM BM /2p2HQTBM; +QmMi`B2b

h�FBM; BMiQ �++QmMi i?2 HBi2`�im`2 QM QT2M BMMQp�iBQM �M/ _�. BMi2`M�iBQM�HBx�iBQM Bi Bb 2pB/2Mi i?�i FMQrH@
2/;2 ~Qrb TH�v � `QH2 BM i?2 +`2�iBQM Q7 BMMQp�iBQMX h?2 HBi2`�im`2 QM QT2M BMMQp�iBQM �M/ _�. BMi2`M�iBQM@
�HBx�iBQM �;`22b i?�i }`Kb 7Q`K BMi2`@Q`;�MBx�iBQM�H M2irQ`Fb i?�i i`�Mb72` FMQrH2/;2 �M/ +�M bT�M �+`Qbb
}`K #QmM/�`B2b �M/ #Q`/2`bX S�i2Mi +Bi�iBQMb Q7i2M K2�bm`2 i?2b2 iB2b #2ir22M 2MiBiB2b Uo�M?�p2`#2F2 kyyeVX
AM +QMi`�bi iQ i?Bb KB+`Q@T2`bT2+iBp2 UBMi`�@ �M/ BMi2`@Q`;�MBx�iBQM�H FMQrH2/;2 ~QrbV- FMQrH2/;2 ~Qrb ?�p2
iQ #2 `2~2+i2/ mTQM 7`QK i?2 K�+`Q@T2`bT2+iBp2 �b r2HHX h?2 K�+`Q@T2`bT2+iBp2 �/QTib � `2;BQM�H Q` M�@
iBQM�H TQBMi Q7 pB2r QM FMQrH2/;2 M2irQ`Fb- r?B+? ?�b iQ #2 +QMbB/2`2/ BM i?2 +QMi2ti Q7 i?2 T`2b2Mi T�T2`
QM BMMQp�iBQM BM *?BM�X 6`QK i?Bb T2`bT2+iBp2- i?2 ;2Q;`�T?B+ +QM+2Mi`�iBQM Q7 }`Kb Q` 2bi�#HBb?K2Mib BM
bQ@+�HH2/ BM/mbi`v +Hmbi2`b Bb Q7 BMi2`2biX �M 2ti2MbBp2 HBi2`�im`2 ?�b 2K2`;2/ QM i?Bb iQTB+ U2X;X- "�i?2Hi-
J�HK#2`;- �M/ J�bF2HH kyy9c SQ`i2` RNNyc h�HHK�M 2i �HX kyy9V �M/ ?�b `2+Q;MBx2/ i?2 BKTQ`i�M+2 Q7
FMQrH2/;2 bTBHHQp2`b 7Q` BM/mbi`B2bX

h?2 HBi2`�im`2 QM FMQrH2/;2 TBT2HBM2b ?�b iQ #2 i�F2M BMiQ �++QmMi BM i?Bb i?2bBb- bBM+2 Bi T`QpB/2b BM/B+�iBQMb
rBi? `2;�`/ iQ i?2 /2p2HQTK2Mi Q7 *?BM�Ƕb BMMQp�iBp2 +�T�#BHBiB2b BM i?2 T?�`K�+2miB+�H BM/mbi`vX JQ`2Qp2`-
Bi Bb � +QM+2Ti �/QTi2/ QM i?2 }`K@- +Hmbi2`@ �M/ +QmMi`v@H2p2H #mi ?�b MQi #22M �TTHB2/ QM �+im�H BMMQp�iBQMbX
h?2 /vM�KB+b Q7 BMMQp�iBQM rBi? `2;�`/ iQ i?2 2tTHQBi�iBQM Q7 2K#2//2/ FMQrH2/;2 BM 2tBbiBM; BMMQp�iBQMb
Q` 7`QK Qi?2` `2b2�`+? }2H/b Bb MQi +H2�`X AM i?2 7QHHQrBM;- i?2 2tBbBiM; `2b2�`+? iQTB+b QM FMQrH2/;2 ~Qrb
rBHH #2 T`2b2Mi2/X

jXdXR hvT2b Q7 FMQrH2/;2 ~Qrb

q?2M 2t�KBMBM; bm#bB/B�`v@?2�/[m�`i2` FMQrH2/;2 i`�Mb72` �M/ _�. bi`m+im`2- Bi ?�b #22M K2MiBQM2/
i?�i }`Kb BM+`2�bBM;Hv +QHH�#Q`�i2 rBi? 2ti2`M�H _�. T�`iM2`b �/QTiBM; QT2M BMMQp�iBQM KQ/2Hb- �M/ i?mb
#mBH/BM; BMi`�@ �M/ BMi2`@}`K BMMQp�iBQM M2irQ`FbX q?BH2 i?2 �#bQ`TiBp2 +�T�+Biv Q7 � }`K Bb � +QM/BiBQM
BKT�+iBM; i?2 FMQrH2/;2 ~Qr U*Q?2M �M/ G2pBMi?�H RNNyV- Bi /2T2M/b QM i?2 M�im`2 Q7 i?2 FMQrH2/;2- �HbQX
AM/22/- FMQrH2/;2 ~Qrb p�`v #2ir22M i�+Bi �M/ 2tTHB+Bi FMQrH2/;2X q?BH2 i�+Bi FMQrH2/;2 Bb mMbTQF2M �M/
/B{+mHi iQ i`�Mb72`- 2tTHB+Bi FMQrH2/;2 Bb /2i�BM2/ U:`�Mi RNNeVX "Qi? ivT2b �`2 BM?2`2Mi iQ i?2 +`2�iBQM Q7
BMMQp�iBQMX AM i?2 b�K2 p2BM- CBM/`�- :B`Qm/- �M/ a+Qii@E2MM2H UkyyNV �`;m2 i?�i i?2 bm#bB/B�`vǶb �miQMQKv
�M/ i2+?MQHQ;B+�H +QKT2i2M+B2b BM~m2M+2 i?2 i2+?MQHQ;B+�H /BzmbBQM pB� p2`iB+�H HBMF�;2b iQ /QK2biB+ 2MiBiB2b
BM i`�MbBiBQM 2+QMQKB2bX

6BM�HHv- b+?QH�`b /BbiBM;mBb? b2p2`�H ivT2b Q7 FMQrH2/;2 ~QrbX aBK�`/ �M/ q2bi UkyyeV /BbiBM;mBb? /22T
pbX rB/2- 7Q`K�H pbX BM7Q`K�H FMQrH2/;2 ~Qrb 7Q+mbBM; QM i?2 72�im`2b Q7 i?2 FMQrH2/;2 ~QrX AM +QMi`�bi- BM
i?2 +QMi2ti Q7 BMi`�@}`K FMQrH2/;2 ~Qrb Q7 JL1b- i?2 +H�bbB}+�iBQM Q7 FMQrH2/;2 ~Qrb Q7 Jm/�K#B UkyykV
�/QTib �M �+iQ`@T2`bT2+iBp2X >2 /BbiBM;mBb?2b,

U�V ǳG�i2`�H ~Qrb U2X;X- bm#bB/B�`v iQ bm#bB/B�`vV p2`bmb ?B2`�`+?B+�H ~Qrb U2X;X- T�`2Mi@bm#bB/B�`v Q`
bm#bB/B�`v@T�`2MiVX

U#V *QKT2iBiBp2 ~Qrb U�b #2ir22M bm#bB/B�`B2b +QKT2iBM; 7Q` `2bQm`+2b Q` K�M/�i2bV p2`bmb +QHH�#Q`�@
iBp2 ~Qrb U�b #2ir22M mMBib mM/2`i�FBM; +QKTH2K2Mi�`v 7mM+iBQMb BM i?2 b�K2 2Mi2`T`Bb2V p2`bmb �m@
iQMQKQmb U�b #2ir22M mMBib mM/2`i�FBM; mM`2H�i2/ �+iBpBiB2b mM/2` i?2 b�K2 +Q`TQ`�i2 mK#`2HH�VX
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U+V h`�MbTH�Mi�iBQM U�b BM i?2 T�`2Mi iQ bm#bB/B�`v ~Qr BMpQHp2/ BM � ;`22M}2H/ bi�`i@mTV p2`bmb bmTTH�M@
i�iBQM U�b BM i?2 BM7mbBQM Q7 7`2b? FMQrH2/;2 7`QK i?2 JL1 iQ bmTTH�Mi �M 2tBbiBM; FMQrH2/;2 #�b2 BM
�M �+[mBbBiBQMV p2`bmb BMi2;`�iBQM U�b BM i?2 QM;QBM; H2p2`�;BM; Q7 � KmHiBbBi2 FMQrH2/;2 #�b2 rBi?BM
BM JL1VXǳUJm/�K#B kyyk, TX 9VX

>Bb +H�bbB}+�iBQM +QM}`Kb i?�i JL1b +�M rBHHBM;Hv Q` mMrBHHBM;Hv 2tT2`B2M+2 /Bz2`2Mi ivT2b Q7 FMQrH2/;2
~QrbX Ai Bb Q7 BKTQ`i�M+2 i?�i K�M�;2`b �`2 �r�`2 Q7 �M/ bi`�i2;B+�HHv mM/2`i�F2 2zQ`ib iQ BM~m2M+2 i?2
~QrbX *QMbB/2`BM; i?2 }M/BM; Q7 :�bbK�MM �M/ pQM w2/irBix URNNNV i?�i JL1b KQp2 iQr�`/b i?2 _�.
M2irQ`F 7Q` _�. Q`;�MBx�iBQM- }`Kb b22K iQ #2 BM+`2�bBM;Hv �r�`2 Q7 FMQrH2/;2 ~Qrb �M/ i?2 TQi2MiB�H
HQ+�H FMQrH2/;2 +�M ?�p2 r?2M BMi2;`�iBM; BiX q?BH2 K�M�;2`b b22K iQ #2 �r�`2 Q7 i?2b2 ~Qrb #2ir22M
bm#bB/B�`B2b �M/ ?2�/[m�`i2`b- BMbB/2 Q` �+`Qbb }`Kb- Bi Bb mM+H2�` ?Qr BMMQp�iBQM 2tTHQBib 2tBbiBM; FMrQH2/;2
2K#2//2/ BM BMMQp�iBQMbX

AM +QM+HmbBQM- M2irQ`Fb �`2 7Q`K2/ �i i?2 BMbB/2 Q7 i?2 }`KǶb #QmM/�`B2b �b r2HH �b rBi? 2ti2`M�H 2MiBiB2b �M/
+�M #2 /Bz2`2MiB�i2/ �++Q`/BM; iQ i?2 ivT2 Q7 FMQrH2/;2 ~Qr �M/ FMQrH2/;2 ivT2X :HQ#�H FMQrH2/;2 M2irQ`Fb
?�p2 ;�BM2/ �ii2MiBQM #v b+?QH�`b- BM T�`iB+mH�`X JQ`2Qp2`- 2ti2MbBp2 HBi2`�im`2 �/QTiBM; � ;2Q;`�T?B+�H
T2`bT2+iBp2 ?�b 2K2`;2/ i?�i T�`ib 7`QK i?2 KB+`Q@T2`bT2+iBp2 7Q+mbBM; QM i?2 JL1 HBMF�;2bX AM HBM2 rBi?
i?2 KB+`Q@T2`bT2+iBp2 QM i?2 JL1- .mMMBM; UkyyNV `2p2�Hb i?2 BKTQ`i�M+2 Q7 bT�iB�H +Hmbi2`b 7Q` }`Kb, ǳ(Ę)
i?2 bi`m+im`2 �M/ +QMi2Mi Q7 i?2 HQ+�iBQM TQ`i7QHBQ Q7 }`Kb #2+QK2b KQ`2 +`BiB+�H iQ i?2B` ;HQ#�H +QKT2iBiBp2
TQbBiBQMbXǴ U.mMMBM; kyyN, TX ReVX

jXdXk _QH2 Q7 ;2Q;`�T?B+�H T`QtBKBiv

q?BH2 bQK2 b+?QH�`b �`;m2 i?�i ;HQ#�H FMQrH2/;2 M2irQ`Fb �`2 ;�BMBM; BKTQ`i�M+2- i?2 HBi2`�im`2 QM BMMQ@
p�iBQM i?2Q`v �M/ 2+QMQKB+ ;2Q;`�T?v BM/B+�i2b- i?�i FMQrH2/;2 Bb HQ+�HBx2/X EMQrH2/;2 Bb HQ+�HBx2/ bBM+2
BMMQp�iBQM T`Q+2bb2b �`2 `2H�i2/ iQ BMbiBimiBQM�H b2iiBM;b bm+? �b T`QT2`iv `B;?i T`Qi2+iBQMX 6m`i?2`KQ`2-
BMMQp�iBQM Bb BMi2`�+iBp2 U2X;X- "`m+?2 kyyN�c S�i2H �M/ o2;� RNNNc a�K�`�- :2Q`;B�/Bb- �M/ "�FQm`Qb kyRkVX
>2M+2 i?2`2 Bb � bT�iB�H �bT2+i BM?2`2Mi iQ BMMQp�iBQMX �b ?�b #22M K2MiBQM2/- JL1b H2p2`�;2 HQ+�iBQM�H
�ii`B#mi2b r?2M HQ+�iBM; i?2Kb2Hp2b BM +Hmbi2`b U:m;H2`- E2HH2`- �M/ hBM;m2Hv kyR8VX aQm`+BM; FMQrH2/;2
7`QK /Bz2`2Mi HQ+�iBQMb 2M�#H2b JL1b iQ K�BMi�BM � +QKT2iBiBp2 2/;2X >Qr2p2`- bQm`+BM; FMQrH2/;2 7`QK
/Bz2`2Mi HQ+�iBQMb Bb MQi pQB/ Q7 +QKTHB+�iBQMbX �H`2�/v BM RNNN i`�Mb�+iBQM +Qbib 2+QMQKB+b- ;QBM; #�+F
iQ qBHHB�KbQM- ?�/ ?B;?HB;?i2/ i?2 �/p�Mi�;2 Q7 ;2Q;`�T?B+�H T`QtBKBiv i?�i /2+`2�b2b i`�Mb�+iBQM +Qbib
UqBHHB�KbQM �M/ J�bi2M RNNNVX h?mb- i?2 2K2`;2M+2 Q7 +Hmbi2`b Bb +QKT`2?2MbB#H2X LQi QMHv �`2 FMQrH2/;2
bTBHHQp2`b 2�bB2` rBi? ;2Q;`�T?B+�H T`QtBKBiv /m2 iQ i?2 Q7i2M i�+Bi M�im`2 Q7 FMQrH2/;2 #mi �HbQ /m2 iQ i?2
�p�BH�#BHBiv Q7 +QKKQM `2bQm`+2b bm+? �b bFBHH2/ H�#Q` U*`Bb+mQHQ- L�`mH�- �M/ o2`bT�;2M kyy8c 6m`K�M 2i
�HX kyy8VX AM HBM2- :m;H2`- E2HH2`- �M/ hBM;m2Hv UkyR8V �bbmK2/ i?�i i?2 HQ+�iBQM rBi?BM � +Hmbi2` 7Qbi2`b �
}`KǶb �#BHBiv iQ ;2M2`�i2 BMMQp�iBQMX

o�M?�p2`#2F2 UkyyeV +QM}`K2/ i?�i +Hmbi2`b �M/ `2;BQM�H BMMQp�iBQM bvbi2Kb �`2 2bb2MiB�H 7Q` QT2M BMMQp�@
iBQMX >2M+2- i?2 ;2Q;`�T?B+ +QMi2ti TH�vb �M BKTQ`i�Mi `QH2X "Qi? i?2 }M/BM;b Q7 C�z2- h`�Di2M#2`;- �M/
>2M/2`bQM URNNjV �M/ *QQF2- "`�+xvF- �M/ >2B/2M`2B+? Ukyy9V +QM}`K2/ i?2 `2H2p�M+2 Q7 i?2 ;2Q;`�T?B+�H
+QMi2tiX h?2 }M/BM; i?�i FMQrH2/;2 ~Qrb KQ`2 2�bBHv iQ +HQb2` 2MiBiB2b 2tTH�BMb }`KbǶ +Hmbi2`BM; �`QmM/
mMBp2`bBiB2b �M/ FMQrH2/;2 +2Mi2`bX AM/22/ i?2 `QH2 Q7 Tm#HB+ `2b2�`+? 2MiBiB2b Bb `2+m``BM; BM b2p2`�H bim/B2b
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U*Q+F#m`M �M/ >2M/2`bQM RNN3c 6m`K�M 2i �HX kyy8c S2``B- a+�H2`�- �M/ Jm/�K#B kyRdVX Sm#HB+ bTBHHQp2`b
�`2 b�B/ iQ T`QpB/2 2K2`;BM; 2+QMQKB2b }`Kb rBi? 7mM/�K2Mi�H FMQrH2/;2 +`BiB+�H 7Q` i?2 /2p2HQTK2Mi Q7
BMMQp�iBQM +�T�#BHBiB2b �M/ �`2 b�B/ iQ /`Bp2 T`Bp�i2 b2+iQ` T`Q/m+iBpBiv U6m`K�M 2i �HX kyy8VX PM �MQi?2`
MQi2- i?2 BKTQ`i�M+2 Q7 ;2Q;`�T?B+�H T`QtBKBiv Bb `2p2�H2/ r?2M HQQFBM; �i i?2 +Q@BMp2MiQ`b?BTb BM i?2 T?�`@
K�+2miB+�H BM/mbi`v US2``B- a+�H2`�- �M/ Jm/�K#B kyRdVX h?2M �;�BM :`BK2b �M/ .m UkyRjV /2b+`B#2/ ?Qr
bQK2 7Q`2B;M JL1b #2?�p2 BM *?BM� `2;�`/BM; BMMQp�iBQM �M/ `2p2�H i?�i i?2b2 7Q`2B;M JL1b T`272` iQ F22T
i?2B` +Q`2 _�. +HQb2 iQ ?QK2X h?mb ;2Q;`�T?B+�H T`QtBKBiv TH�vb � `QH2X LQM2i?2H2bb- /BbT2`b2/ _�. +�M
#2 #2M2}+B�Hc BM i?2 +�b2 Q7 *?BM�- Bi Bb Q7i2M K�`F2i �++2bb i?�i /`Bp2b 7Q`2B;M JL1b iQ T�i2Mi BMMQp�iBQMb
BM *?BM� Bib2H7 U:`BK2b �M/ .m kyRjVX h?mb- r?BH2 ;2Q;`�T?B+�H T`QtBKBiv TH�vb � `QH2- bQK2 �`;mK2Mib
+QMpBM+2 7Q`2B;M JL1b iQ BMMQp�i2 7m`i?2` �r�vX lHiBK�i2Hv- i?Bb Bb ?Qr *?BM� Bb ;�BMBM; �++2bb iQ ;HQ#�H
BMMQp�iBQM M2irQ`FbX

jXdXj EMQrH2/;2 ~Qrb �M/ BMMQp�iBQM M2irQ`Fb

q?BH2 i?2 HBi2`�im`2 �;`22b QM i?2 TQbBiBp2 BKT�+i Q7 +Hmbi2`b �M/ BMMQp�iBQM M2irQ`Fb QM BMMQp�iBQM U2X;X-
Jm/�K#B �M/ arB7i kyRRV- bQK2 bm;;2bi i?�i i?2`2 Bb � ǳ`BbF Q7 #2+QKBM; +HQb2/ iQ QmibB/2 FMQrH2/;2 �M/
#2+QKBM; Qp2`2K#2//2/Ǵ UaBK�`/ �M/ q2bi kyye, TX kjyc lxxB RNNdVX aBK�`/ �M/ q2bi UkyyeV HBbi b2p2`�H
bi`�i2;B2b iQ T`2p2Mi i?2 Qp2`@2K#2//2/M2bb- bm+? �b 7Q`KBM; r2�F iB2b- i?2 /Bp2`bBiv Q7 iB2b �M/ BMbiBimiBQMb
�M/ 2tTHQBiBM; bi`m+im`�H ?QH2bX q2�F iB2b- 7Q` BMbi�M+2- 2M�#H2 i?2 }`K iQ bi�v ~2tB#H2 �M/ +?�M;2 Bib
Q`B2Mi�iBQM- i?2`2#v +QmMi2`�+iBM; bvKTiQKb Q7 T�i?@/2T2M/2M+vX h?mb BMMQp�iBQM M2irQ`Fb ?�p2 iQ #2 Q7
� /vM�KB+ +?�`�+i2`X

h?2 HBi2`�im`2 QM _�. BMi2`M�iBQM�HBx�iBQM �M/ BMMQp�iBQM M2irQ`Fb Bb BM+`2�bBM;Hv T�vBM; �ii2MiBQM iQ
2K2`;BM; K�`F2ib bm+? �b *?BM�X a2p2`�H bim/B2b HQQF �i +Q@BMp2MiQ` M2irQ`Fb �M/ i?2 `QH2 Q7 2K2`;BM;
K�`F2ib U>m 2i �HX kyR8c S2``B- a+�H2`�- �M/ Jm/�K#B kyRdVX h?2 H�`;2 HBi2`�im`2 �;`22b QM i?2 BKTQ`i�M+2
Q7 BMi2`M�iBQM�H +QMM2+iBpBiv 7Q` 2K2`;BM; +QmMi`B2bX AM T�`iB+mH�`- JL1b ?�p2 #22M FMQrM 7Q` +`2�iBM; HBMF@
�;2b iQ /QK2biB+ �+iQ`b- H2p2`�;BM; FMQrH2/;2 ~QrbX AM i?2B` 2KTB`B+�H �M�HvbBb S2``B- a+�H2`�- �M/ Jm/�K#B
UkyRdV- ?Qr2p2`- `2p2�H2/ i?�i BM �//BiBQM iQ 7Qbi2`BM; HBMF�;2b iQ JL1b- /QK2biB+ �+iQ`b BM 2K2`;BM; +QmM@
i`B2b b?QmH/ 7Qbi2` HBMF�;2b iQ �/p�M+2/ 2+QMQKB2b `2b2�`+? BMbiBimiBQMbX h?2v 7QmM/ 2pB/2M+2 i?�i `2b2�`+?
BMbiBimiBQMb ;2M2`�i2 rB/2@`�M;BM; +QMM2+iBpBiv �M/ KQ`2 7mM/�K2Mi�H FMQrH2/;2- r?Qb2 FMQrH2/;2 ~Qrb
7Qbi2` i?2 2K2`;BM; +QmMi`vǶb i2+?MQHQ;B+�H mT;`�/BM;X h?2B` 2KTB`B+�H �M�HvbBb HQQF2/ �i i?2 +Q@BMp2MiQ`
M2irQ`Fb Q7 la T�i2Mib �bbQ+B�i2/ rBi? i?2 *?BM2b2 T?�`K�+2miB+�H BM/mbi`vX AM � bBKBH�` p2BM- >m 2i �HX
UkyR8V �M�Hvx2/ i?2 BMi2`M�iBQM�H +QHH�#Q`�iBQM M2irQ`F BM T?�`K�+2miB+�H T�i2Mib ;`�Mi2/ #v i?2 la S�i2Mi
�M/ h`�/2K�`F P{+2 UlaShPV #2ir22M RNNe �M/ kyRjX AMBiB�HHv i?2 la r�b �i i?2 +2Mi2` Q7 � KQMQ@+2Mi`B+
M2irQ`F- r?B+? Bb mM/2`bi�M/�#H2 bBM+2 Bi `2T`2b2Mi2/ 9yW Q7 i?2 rQ`H/ K�`F2iX LQr�/�vb- i?2 M2irQ`F ?�b
/2p2HQT2/ iQr�`/b � bi�`@HBF2 QM2X h?2 �mi?Q`b 2tTH�BM2/ i?Bb /2p2HQTK2Mi #v �M BM+`2�b2 Q7 +Q@BMp2MiQ`b?BTb
7`QK ;2Q;`�T?B+�HHv +HQb2 +QmMi`B2bX 6BM�HHv- r?BH2 *?BM� 2K2`;2/ �b � +QmMi`v BM i?2 M2irQ`F- +QMM2+i2/
i?`Qm;? C�T�M- Bi Bb MQi � bB;MB}+�Mi �+iQ` BM i?2 M2irQ`FX *?BM� KB;?i MQi ?�p2 bm`7�+2/ �b � F2v TH�v2`-
bBM+2 i?2 +QmMi`v KB;?i ?�p2 HBKBi2/ BMi2`2bi Q7 }HBM; T�i2Mib �i i?2 laShP U>m 2i �HX kyR8VX 6Q` BMbi�M+2-
JL1b BMi2`M�iBQM�HBxBM; _�. iQ *?BM� i�`;2i HQ+�H /Bb2�b2b r?Qb2 i`2�iK2Mi rQmH/ MQi #2 T�i2Mi2/ BM i?2
la bBM+2 i?2`2 Bb MQ Q++m``2M+2 Q7 i?2 HQ+�H /Bb2�b2X LQM2i?2H2bb- i?2 bim/v ?�b b?QrM- i?�i *?BM� K�BMi�BMb
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FMQrH2/;2 ~Qrb �M/ HBMF�;2b rBi? C�T�M i?�i Bb ;2Q;`�T?B+�HHv +HQb2` �M/ � bB;MB}+�Mi TH�v2` BM i?2 ;HQ#�H
T?�`K�+2miB+�H BM/mbi`vX

AM � `2+2Mi rQ`FBM; T�T2` 7`QK kyR3- hm`FBM� �M/ p�M �bb+?2 UkyR3V HQQF �i ;HQ#�H +QMM2+i2/M2bb �M/ HQ+�H
BMMQp�iBQM �M/ `2p2�H i?�i ǳ(Ę) (B)MMQp�iBQM BM FMQrH2/;2@BMi2MbBp2 +Hmbi2`b /BbT`QTQ`iBQM�i2Hv #2M2}ib 7`QK
2M?�M+2K2Mib BM i?2B` +QMbiBim2Mi }`KbǶ ?Q`BxQMi�H +QMM2+i2/M2bb iQ 7Q`2B;M FMQrH2/;2 ?QibTQibǴ UTX RVX AM
;2M2`�H- i?2 BMMQp�iBQM T2`7Q`K�M+2 Q7 � +Hmbi2` +�M #2 2M+Qm`�;2/ #v ?Q`BxQMi�H Q` p2`iB+�H +QMM2+i2/M2bbX
h?mb- r?BH2 ;2Q;`�T?B+�H T`QtBKBiv TH�vb � `QH2 7Q` BMMQp�iBQM Ĝ ?2`2 BM +Hmbi2`b Ĝ Bi +�M #2M2}i 7`QK 2ti2`M�H
+QMM2+iBQMb �b r2HHX

AM +QM+HmbBQM- }`Kb i?�i �`2 2K#2//2/ BM BMMQp�iBQM M2irQ`Fb +�M #2M2}i 7`QK i?2 ;2Q;`�T?B+�H T`QtBKBiv Q7
2MiBiB2bX h?2b2 M2irQ`Fb +?�`�+i2`Bx2/ #v FMQrH2/;2 ~Qrb +�M /Bz2` �++Q`/BM; iQ i?2 ivT2 Q7 FMQrH2/;2- ~Qr-
�M/ HBMF�;2X 6B`Kb +�M 2tTHQBi i?2b2 /Bz2`2Mi ivT2b 7Q` i?2B` bi`�i2;B+ Tm`TQb2bX q?BH2 ;2Q;`�T?B+�H T`QtBKBiv
Bb #2M2}+B�H- i?2`2 �`2 7�+iQ`b BM 7�pQ` Q7 � ;HQ#�H BMMQp�iBQM M2irQ`F �M/ iQ i?2 /2i`BK2Mi Q7 i?2 �`;mK2Mi
Q7 ;2Q;`�T?B+�H T`QtBKBivX *?BM�- 7Q` BMbi�M+2- 72�im`2b b2p2`�H 7�+iQ`b i?�i +QMpBM+2 7Q`2B;M JL1b 7`QK i?2
q2bi2`M rQ`H/ iQ BMMQp�i2 7�` �r�v 7`QK ?QK2X h?mb FMQrH2/;2 ~Qrb �+`Qbb #Q`/2`b �M/ *?BM� +�M ;�BM
�++2bb iQ q2bi2`M FMQrH2/;2- TQbbB#Hv BM~m2M+BM; Bib BMMQp�iBQM +�T�#BHBiB2bX Ai Bb mM/BbTmi2/ i?�i FMQrH2/;2
~Qrb �`2 � ;Bp2M T�`i Q7 iQ/�vǶb BMMQp�iBQM T`Q+2bbX q?BH2 ?�pBM; #22M �M�Hvx2/ �i i?2 ?2�/[m�`i2`b
@ bm#bB/B�`v H2p2H �M/ K�+`Q@H2p2H- r?2M HQQFBM; �i +Hmbi2`b �M/ +QmMi`B2b- i?2 FMQrH2/;2 2tTHQBi�iBQM Q7
BMMQp�iBQM BM i2`Kb Q7 bQm`+BM; FMQrH2/;2 7`QK /Bz2`2Mi `2b2�`+? }2H/b- ?�b MQi #22M rQ`F2/ QMX q2 +�M
QMHv i?BMF Q7 Jm/�K#B UkyykV r?Q `272`2/ iQ � bBKBH�` MQiBQM- r?2M i�HFBM; �#Qmi +QHH�#Q`�iBp2 FMQrH2/;2
~Qrb i?�i bQm`+2 FMQrH2/;2 7`QK +QKTH2K2Mi�`v }2H/b �+`Qbb /Bz2`2Mi bm#bB/B�`B2bX "mi BM/2T2M/2MiHv 7`QK
r?2i?2` Bi Bb �+`Qbb bm#bB/B�`B2b Q` �i i?2 BMbB/2 Q7 i?2 b�K2 bm#bB/B�`v- KB;?i i?2`2 MQi #2 BMMQp�iBQMb i?�i
`2Hv QM 2tBbiBM; BMMQp�iBQMb Q` BMMQp�iBQMb +`2�i2/ i?�MFb iQ i?2 FMQrH2/;2 2t+?�M;2/ #2ir22M /Bz2`2Mi
`2b2�`+? }2H/b\ h?Bb Bb �M �bT2+i r2 rBHH /2/B+�i2 T�`i Q7 Qm` �M�HvbBb iQX
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jX3 AMMQp�iBQM i?`Qm;? JL1b, _�. BMi2`M�iBQM�HBx�iBQM

q?BH2 Q`B;BM�HHv- � }`KǶb BMMQp�iBQM K�M�;2K2Mi +2Mi`�HBx2/ _�. �i ?QK2- Qp2` i?2 H�bi i?`22 /2+�/2b-
}`Kb �`2 BM+`2�bBM;Hv BMi2`M�iBQM�HBxBM; i?2B` _�. �+iBpBiB2bX AM T�`iB+mH�`- bBM+2 i?2 v2�` kyyy /2p2HQTBM;
+QmMi`B2b �`2 ;�BMBM; �ii2MiBQM U"`m+?2 kyyN#VX AM 7�+i- *?BM� �BK2/ iQ 2tTHQBi i?Bb /2p2HQTK2Mi #v BMi`Q/m+@
BM; �M 2+QMQKB+ ;`Qri? bi`�i2;v i?`Qm;? i2+?MQHQ;v �M/ BMMQp�iBQM i?�i i�`;2i2/ 7Q`2B;M _�. BMp2biK2MiX
h?2 ;Qp2`MK2Mi 2tT2+i2/ 7Q`2B;M _�. BMp2biK2Mi iQ T`QKQi2 i?2 /QK2biB+ +`2�iBQM Q7 FMQrH2/;2 i?`Qm;?
FMQrH2/;2 i`�Mb72`bX >Qr2p2`- bBM+2 kyye- TQHB+B2b ?�p2 #22M BKTH2K2Mi2/- �BKBM; iQ b?B7i i?2 +QM+2Mi`�@
iBQM 7`QK 7Q`2B;M _�. BMp2biK2Mi iQr�`/b i?2 +`2�iBQM Q7 /QK2biB+ BMMQp�iBQM UǳlL1a*P a+B2M+2 _2TQ`i,
hQr�`/b kyjyǴ kyRec :�bbK�MM- "2+F2M#�m2`- �M/ 6`B2bBF2 kyRkVX LQM2i?2H2bb- Bi Bb 2bb2MiB�H iQ +QMbB/2`
i?2 HBi2`�im`2 QM _�. BMi2`M�iBQM�HBx�iBQM bBM+2 Bi ?2HTb iQ mM/2`bi�M/ *?BM�Ƕb 2K2`;2M+2 �b �M BMMQp�iQ`
�M/ i?2 +`2�iBQM Q7 ;HQ#�H BMMQp�iBQM M2irQ`FbX JQ`2Qp2`- Bi BM/B+�i2b ?Qr /Bz2`2Mi _�. mMBib BM � +QK@
T�Mv `2H�i2 iQ 2�+? Qi?2` �M/ ?Qr i?2B` +QQT2`�iBQM HQQFb HBF2X Ai rBHH T`QpB/2 BM/B+�iBQMb QM r?�i FBM/ Q7
bi`�i2;B2b }`Kb �/QTi QM ?Qr /Bz2`2Mi _�. mMBib +QQT2`�i2 r?2M /2p2HQTBM; BMMQp�iBQMbX aBM+2 i?Bb i?2bBb
�BKb iQ HQQF �i BMMQp�iBQM /vM�KB+b �M/ T`QTQb2b � M2r p�`B�#H2- i?2 bBKBH�`Biv #2ir22M BMMQp�iBQMb- i?�i
K2�bm`2b bvM2`;B2b #2ir22M /Bz2`2Mi i?2K�iB+b Q7 BMMQp�iBQMb �M/ i?mb FMQrH2/;2 ~Qrb #2ir22M `2b2�`+?
}2H/b- i?Bb HBi2`�im`2 QM _�. BMi2`M�iBQM�HBx�iBQM ?�b iQ #2 +QMbmHi2/X

jX3XR .2}MBiBQM Q7 _�. BMi2`M�iBQM�HBx�iBQM

J�Mv b+?QH�`b ?�p2 /2p2HQT2/ /2}MBiBQMb Q7 _�. BMi2`M�iBQM�HBx�iBQM Q` i?2 ;HQ#�HBx�iBQM Q7 `2b2�`+?- �b
_�KB`2x UkyyeV +�HHb BiX h?2 H�ii2`- 7Q` BMbi�M+2- 2tTH�BMb i?�i Bi ǳ`272`b iQ i?2 /2p2HQTK2Mi Q7 �M BMi2`M�@
iBQM�H /BpBbBQM Q7 H�#Q` BM `2b2�`+? i?`Qm;? i?2 2tBbi2M+2 Q7 +QQ`/BM�i2/ �M/ BMi2;`�i2/ BMi2`M�iBQM�H BMi`�@
�M/ BMi2`@}`K `2b2�`+? M2irQ`FbǴ U_�KB`2x kyye, TX R99VX h?Bb /2}MBiBQM /Bz2`b 7`QK S�i2H �M/ o2;�
URNNNVǶb- i?�i `272`b iQ i?2 T2`+2Mi Q7 `2b2�`+? mM/2`i�F2M #v }`Kb BM � ?Qbi@+QmMi`v �b i?2 ;HQ#�HBx�iBQM Q7
`2b2�`+?X lMHBF2 S�i2H �M/ o2;� URNNNV �M/ _�KB`2x UkyyeV- C�MM2 �M/ *�Mir2HH URNNNV /BbiBM;mBb? #2ir22M
BMi2`M�iBQM�HBx�iBQM �M/ ;HQ#�HBx�iBQMX h?2v 7QHHQr S�i2H �M/ o2;� URNNNVǶb /2}MBiBQM r?2M mbBM; i?2 i2`K
BMi2`M�iBQM�HBx�iBQM- �M/ _�KB`2x UkyyeVǶb /2}MBiBQM 7Q` i?2 i2`K ;HQ#�HBx�iBQMX q?BH2 bHB;?iHv /Bz2`2Mi-
#Qi? +QM+2Tib #�b2 QM i?2 TQbimH�i2 i?�i `2b2�`+? Bb HQ+�i2/ BM � 7Q`2B;M +QmMi`vX

jX3Xk 1M�#H2` Q7 _�. BMi2`M�iBQM�HBx�iBQM

_�. BMi2`M�iBQM�HBx�iBQM �b � +QM+2Ti Bb +HQb2Hv BMi2`irBM2/ rBi? i?2 K�M�;2K2Mi HBi2`�im`2 QM JL1b
bBM+2 _�. r�b `2bi`B+i2/ iQ JL1b BM i?2 RN3yb �M/ RNNyb U:�bbK�MM �M/ pQM w2/irBix RNNNVX h?Bb
7Q`K2` `2bi`B+iBQM 2tTH�BMb i?�i JL1b �`2 i?2 T`BK�`v /`Bp2`b Q7 _�. BMi2`M�iBQM�HBx�iBQM �++Q`/BM; iQ i?2
P1*. Ukyy3VX q?BH2 BM i?2 T�bi JL1b F2Ti i?2B` _�. mMBib �i ?QK2- i?2 BM+`2�bBM; +QKT2iBiBQM BM i?2
;HQ#�H 2MpB`QMK2Mi `2M/2`2/ i?2 BMi2`M�iBQM�HBx�iBQM Q7 _�. Hm+`�iBp2X JL1b b�r T`2bbm`2 iQ �++2bb M2r
FMQrH2/;2 �M/ �++2H2`�i2 i?2 iBK2 7`QK /2p2HQTK2Mi iQ K�`F2i UEm2KK2`H2 RNNdVX "Qi? .mMMBM; URNN3V
�M/ SQ`i2` URNNyV ?2HT2/ T`QKmH;�i2 i?2 mM/2`bi�M/BM; i?�i i?2 HQ+�iBQM +?QB+2 Q7 � }`K Bb BKTQ`i�Mi 7Q`
Bib +QKT2iBiBp2 �/p�Mi�;2X
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"Qmi2HHB2`- :�bbK�MM- �M/ w2/irBix Ukyy3V �`2 �KQM; i?Qb2 i?�i BMp2biB;�i2/ i?2 2M�#H2`b Q7 _�. BMi2`M�@
iBQM�HBx�iBQMX "Qmi2HHB2`- :�bbK�MM- �M/ w2/irBix Ukyy3V- `2HvBM; QM /Bz2`2Mi �+�/2KB+ T�T2`b- +�i2;Q`Bx2/
i?2 /Bz2`2Mi 2M�#H2`b 7Q` _�. BMi2`M�iBQM�HBx�iBQM BMiQ BMTmi@Q`B2Mi2/ 2M�#H2`b- QmiTmi@Q`B2Mi2/ 2M�#H2`b-
2ti2`M�H 2M�#H2`b- 2{+B2M+v@Q`B2Mi2/ �M/ TQHBiB+�Hf bQ+B�H@+mHim`�H 2M�#H2`b UTX 8yV Ub22 h�#H2 j 7Q` /2i�BHbVX
JQ`2Qp2`- i?2v 2KT?�bBx2/ i?�i _�. BMi2`M�iBQM�HBx�iBQM Bb 7`2[m2MiHv ǳ� #v@T`Q/m+i Q7 /2+BbBQMb Q` /2p2H@
QTK2Mib QmibB/2 i?2 i`�/BiBQM�H b+QT2 Q7 _�.Ǵ U"Qmi2HHB2`- :�bbK�MM- �M/ w2/irBix kyy3, TX 8yVX h?2v
`272`2/ iQ K2`;2`b �M/ �+[mBbBiBQMb i?�i BM+Hm/2 7Q` BMbi�M+2 i?2 �+[mBbBiBQM Q7 7Q`2B;M _�. mMBibX
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"`m+?2 UkyyN#V- HQQFBM; �i *?BM� �M/ AM/B�Ƕb 2K2`;2M+2 BM JL1Ƕb BMMQp�iBQM M2irQ`Fb- 2tTH�BM2/ i?�i BM
i?2 +�b2 Q7 *?BM�- }`Kb r2`2 BMBiB�HHv KQpBM; i?2B` _�. iQ *?BM� iQ 2tTHQBi i?2B` �bb2ibX 1tBbiBM; T`Q/m+ib
�M/ K�Mm7�+im`BM; T`Q+2bb2b r2`2 bQm;?i iQ #2 +QKTH2K2Mi2/ �M/ bmTTQ`i2/- ?2M+2 HQr2`@p�Hm2 �//2/ _�.
r�b Qz@b?Q`2/X JQ`2Qp2`- � M2r K�`F2i r�b b2Bx2/X _2+2MiHv _�. �+iBpBiB2b Q7 7Q`2B;M JL1b BM *?BM� �`2
KQpBM; mT i?2 p�Hm2 +?�BMX "`m+?2 UkyyN#V HBbi2/ "�v2` >2�Hi? *�`2 BM *?BM�- 7Q` BMbi�M+2- �M/ 2tTH�BM2/
i?�i bm+? BMBiB�iBp2b ǳ�`2 MQi QMHv i`vBM; iQ i�T BKTQ`i�Mi 2K2`;BM; FMQrH2/;2 #�b2b BM bT2+B�HBx2/ �`2�b
#mi �HbQ /2KQMbi`�iBM; i?�i i?2v �`2 ǵ;QQ/ +Q`TQ`�i2 +BiBx2MbǶ iQ i?2 `2bT2+iBp2 M�iBQM�H ?2�Hi? �mi?Q`BiB2b
@ � KQp2 i?�i K�v bmTTQ`i i?2B` TQbBiBQMb BM i?2 HQ+�H K�`F2iǴ UTX kd3VX �Hi?Qm;? "`m+?2 UkyyN#V b?Qr2/
i?�i �+iBpBiB2b �`2 KQpBM; mT i?2 p�Hm2 +?�BM- ?2 bi�i2/ i?�i i?2 JL1Ƕb b?B7i Q7 _�. iQ *?BM� Bb �i �M
2�`Hv bi�;2X h?2 T�T2` +QM+Hm/2/ i?�i ǳ� ǵM2r ;2Q;`�T?vǶ Q7 i?2 JL* BMMQp�iBQM p�Hm2 +?�BM b22Kb iQ #2
2K2`;BM;- (#mic `2K�`F #v �mi?Q`) Bi Bb biBHH H�`;2Hv +?�`�+i2`Bx2/ #v � ?B2`�`+?B+�H Q`;�MBb�iBQM Q7 i?2 _�.
p�Hm2 +?�BMǴ U"`m+?2 kyyN#, TX k3yVX

q?BH2 JL1b 2tT2`B2M+2/ T`2bbm`2b iQ BMi2`M�iBQM�HBx2 i?2B` _�.- i?2`2 �`2 +?�HH2M;2b iQ i?2 ;2Q;`�T?B+
/BbT2`bBQM- �HbQX 6Q` BMbi�M+2- i?2 /Bbi�M+2 #2ir22M _�. mMBib �M/ i?2 i�+Bi +?�`�+i2` Q7 FMQrH2/;2 +?�H@
H2M;2b i?2 K�M�;2K2Mi Q7 _�. BM JL1b UP1*. kyy3c pQM w2/irBix �M/ :�bbK�MM kyykVX 6B`Kb rBi?
BMi2`M�iBQM�HBx2/ _�. �+iBpBiB2b 7�+2 � KQ`2 +QKTH2t _�. Q`;�MBx�iBQM �M/ �//BiBQM�H +Qbib U:�bbK�MM
�M/ pQM w2/irBix RNNNVX h?mb- Bi KB;?i #2 KQ`2 2{+B2Mi 7Q` +QKT�MB2b iQ +2Mi`�HBx2 i?2B` _�. �+iBpBiB2b
i?�M /BbT2`bBM; i?2K rQ`H/rB/2 U"Qmi2HHB2`- :�bbK�MM- �M/ w2/irBix kyy3VX

jX3Xj P`;�MBx�iBQM�H 1+QMQKB+b �M/ _�. BMi2`M�iBQM�HBx�iBQM

"Qmi2HHB2`- :�bbK�MM- �M/ w2/irBix Ukyy3V b22 i?2 /2+BbBQM BM 7�pQ` Q7 BMi2`M�iBQM�H _�. �b i?2 `2D2+iBQM
Q7 +2Mi`�H _�.X h?2v 2tTH�BM2/ i?�i _�. BMi2`M�iBQM�HBx�iBQM Bb Qzb2i #v 7�+iQ`b bmTTQ`iBM; +2Mi`�HBx�iBQM
�M/ 7�+iQ`b +?�HH2M;BM; BMi2`M�iBQM�H _�. U"Qmi2HHB2`- :�bbK�MM- �M/ w2/irBix kyy3VX LQM2i?2H2bb- BM
bQK2 +�b2b- 2M�#H2`b Q7 _�. BMi2`M�iBQM�HBx�iBQM Qp2`H�v i?2b2 7�+iQ`bX 6`QK ?BbiQ`v- "Qmi2HHB2`- :�bbK�MM-
�M/ w2/irBix Ukyy3V +QM+Hm/2/ i?�i Bi Bb KQbiHv +�mb2/ #v ǳK2`;2`b �M/ �+[mBbBiBQMb- HQ+�HBx�iBQM M22/b-
�M/ i?2 M22/ 7Q` bFBHHbǴ UTX 88VX q?BH2 "Qmi2HHB2`- :�bbK�MM- �M/ w2/irBix Ukyy3V �bb2bb2/ i?2 TQbbB#H2
`2�bQMb 7Q` � /2+BbBQM �;�BMbi Q` 7Q` i?2 BMi2`M�iBQM�HBx�iBQM Q7 _�.- :�bbK�MM �M/ pQM w2/irBix URNNNV
+QM+2Mi`�i2/ QM B/2MiB7vBM; /Bz2`2Mi ivT2b Q7 _�. Q`;�MBx�iBQM BM JL1bX h?2v /2i2`KBM2/ }p2 ivT2b
�++Q`/BM; iQ ǳi?2 /BbT2`bBQM Q7 _�. �+iBpBiB2b �M/ i?2 /2;`22 Q7 +QQT2`�iBQM #2ir22M BM/BpB/m�H _�.
mMBibǴ UTX kjRV #v K2�Mb Q7 ǳRN8 b2KB@bi`m+im`2/ `2b2�`+? BMi2`pB2rb BM jj i2+?MQHQ;v@#�b2/ }`Kb #2ir22M
RNN9 �M/ RNN3Ǵ UTX kj8VX h?2b2 �`2 2i?MQ+2Mi`B+ +2Mi`�HBx2/ _�.- ;2Q+2Mi`B+ +2Mi`�HBx2/ _�.- TQHv+2Mi`B+
/2+2Mi`�HBx2/ _�.- i?2 _�. ?m# KQ/2H �M/ i?2 BMi2;`�i2/ _�. M2irQ`FX h?2 }`bi irQ KQ/2Hb `2T`2b2Mi
� +2Mi`�HBx2/ Q`;�MBx�iBQM �Hi?Qm;? rBi? �M BM+`2�bBM; Q`B2Mi�iBQM iQr�`/b BMi2`M�iBQM�H K�`F2ibX q?BH2 MQ
T?vbB+�H BMi2`M�iBQM�HBx�iBQM ?�b i�F2M TH�+2- i?2 ;2Q+2Mi`B+ +2Mi`�HBx2/ _�. KQ/2H `2[mB`2b �M BMi2`M�iBQM�H
�r�`2M2bb Q7 i?2 2KTHQv22bX qQ`Fb?QTb �#`Q�/ +�M i2�+? 2KTHQv22b i?Bb BMi2`M�iBQM�H Q`B2Mi�iBQM �M/
�r�`2M2bbX AM +QMi`�bi- i?2 H�ii2` i?`22 KQ/2Hb �`2 +?�`�+i2`Bx2/ #v _�. mMBib BM ?Qbi +QmMi`B2bX AM i?2
+�b2 Q7 i?2 TQHv+2Mi`B+ /2+2Mi`�HBx2/ _�.- i?2b2 mMBib �`2 K�BMHv 2bi�#HBb?2/ iQ 2Mbm`2 HQ+�H `2bTQMbBp2M2bb-
?2M+2 T`Q/m+i �/�Ti�iBQMbX h?Bb bi`�i2;v Bb #�b2/ QM i?2 FMQrH2/;2@#�b2/ pB2r r?B+? �`;m2b i?�i KmHiBTH2
HQ+�iBQMb Q7 _�. 2M�#H2 � }`K iQ �++2bb M2r FMQrH2/;2 �M/ iQ �/�Ti Bib 2tBbiBM; FMQrH2/;2 iQ M2r K�`F2ib-
Qp2`�HH BKT`QpBM; Bib BMMQp�iBQM +�T�#BHBiB2b U:`�Mi RNNeVX h?Bb KQ/2H- ?Qr2p2`- Bb +?�HH2M;2/ /m2 iQ Bib
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H�+F Q7 +QQ`/BM�iBQM #2ir22M mMBibX h?Bb Bb i?2 `2�bQM r?v :�bbK�MM �M/ pQM w2/irBix URNNNV �MiB+BT�i2
i?2 2tiBM+iBQM Q7 i?Bb KQ/2HX h?2 _�. ?m# KQ/2H +QMbiBimi2b � +QQ`/BM�i2/ M2irQ`F Q7 _�. mMBib rBi?
i?2 ?QK2@#�b2/ _�. mMBi �i i?2 +2Mi2` i?�i Bb i?2 K�BM HQ+�iBQM Q7 _�. �M/ `2i�BMb i?2 rQ`H/rB/2 H2�/
BM `2H2p�Mi i2+?MQHQ;B+�H }2H/b U:�bbK�MM �M/ pQM w2/irBix RNNNVX 6Q`2B;M _�. mMBib +QM+2Mi`�i2 i?2B`
�+iBpBiB2b QM bT2+B}+�HHv �bbB;M2/ �`2�bX h?2 �mi?Q`b 2tTH�BM2/ i?�i i?Bb KQ/2H Bb Q7i2M �/QTi2/ #v +2Mi`�HBx2/
}`Kb i?�i 2tT2`B2M+2 i?2 BMi2`M�iBQM�HBx�iBQM Q7 `2bQm`+2bX lMHBF2 i?2 _�. ?m# KQ/2H- i?2 BMi2;`�i2/ _�.
M2irQ`F /Q2b MQi +QMbiBimi2 Q7 � /QK2biB+ +2Mi`�H _�. mMBi +QMi`QHHBM; �HH �+iBpBiB2bX AMbi2�/- ǳ+2Mi`�H _�.
2pQHp2b BMiQ � +QKT2i2M+v +2Mi2` �KQM; K�Mv BMi2`/2T2M/2Mi _�. mMBib r?B+? �`2 +HQb2Hv BMi2`+QMM2+i2/
#v K2�Mb Q7 ~2tB#H2 �M/ /Bp2`b2 +QQ`/BM�iBQM K2+?�MBbKbǴ U:�bbK�MM �M/ pQM w2/irBix RNNN, TX k9jVX AM
i?Bb p2BM- Jm/�K#B UkyykVǶb MQiBQM Q7 +QHH�#Q`�iBp2 FMQrH2/;2 ~Qrb Bb 2pQF2/X �++Q`/BM; iQ i?2 BMi2;`�i2/
_�. M2irQ`F- 2�+? HQ+�H _�. mMBi 2bi�#HBb?2b HQ+�H +QKT2i2M+B2b- r?B+? �`2 H2p2`�;2/ 7Q` i?2 #2M2}i Q7
i?2 r?QH2 M2irQ`FX LQi QMHv- /B/ :�bbK�MM �M/ pQM w2/irBix URNNNV bi�i2 i?�i T?�`K�+2miB+�H +QKT�MB2b
�`2 �/QTiBM; i?Bb _�. Q`;�MBx�iBQM�H bi`m+im`2 #v �bbB;MBM; bT2+B}+ }2H/b Q7 `2b2�`+? iQ mMBib- #mi i?2v �HbQ
`2p2�H2/ i?�i i?2`2 Bb � ;2M2`�H i`2M/ iQr�`/b i?2 _�. BMi2;`�i2/ M2irQ`FX AM bmTTQ`i Q7 ;HQ#�H 2{+B2M+v-
}`Kb `2/m+2 i?2B` _�. mMBib iQ 72r2`- +QQ`/BM�i2/ H2�/BM; +2Mi2`bX h?2b2 72r H2�/BM; +2Mi2`b �`2 HQ+�i2/
BM ;2Q;`�T?B+ �`2�b rBi? 2t+2HH2Mi i2+?MQHQ;B+�H FMQrH2/;2 Q` H2�/ K�`F2ib U:�bbK�MM �M/ pQM w2/irBix
RNNNVX Pp2`�HH- }`Kb b22K iQ BM+`2�bBM;Hv �/QTi �M BMi2`M�iBQM�H Q`B2Mi�iBQM rBi? bT2+B�HBx2/ _�. mMBib
�b r2HH �b +QQ`/BM�i2 �M/ BMi2;`�i2 i?2b2 mMBib #2ii2`X q?BH2 Bi Bb �`;m2/ i?�i i?2 +QQT2`�iBQM #2ir22M
/Bz2`2Mi bT2+B�HBx2/ `2b2�`+? }2H/b Bb #2M2}+B�H 7Q` i?2 r?QH2 M2irQ`F- 2KTB`B+�H bim/B2b ?�p2 MQi HQQF2/ �i Bi
v2iX h?mb- i?Bb i?2bBb T`2b2Mib � T`QQ7 Q7 +QM+2Ti `2p2�HBM; i?2 2tTH�M�iQ`v TQr2` Q7 � p�`B�#H2 Q7 bBKBH�`Biv
#2ir22M T�i2Mib �M/ i?2 BKT�+i Bi ?�b QM BMMQp�iBQM QmiTmiX h?2 bBKBH�`Biv �+`Qbb T�i2Mi i?2K�iB+b i?2`2#v
KB;?i `2~2+i i?2 i`2M/ iQr�`/b H2�/BM; +2Mi2`b Q7 2t+2HH2M+2 i?�i +QQT2`�i2 �+`Qbb #Q`/2`bX

h?2 i`2M/ iQr�`/b H2�/BM; +2Mi2`b Q7 2t+2HH2M+2 7Q+�HBxBM; QM bT2+B}+ �`2�b Bb � KQp2 �r�v 7`QK i?2 +H�b@
bB}+�iBQM Q7 Em2KK2`H2 URNNdV i?�i _�. bBi2b �`2 2Bi?2` ?QK2@#�b2 �m;K2MiBM; Q` ?QK2@#�b2 2tTHQBiBM;X
q2 +QMbB/2` Bi � KQp2 �r�v- bBM+2 i?2 ?QK2 _�. +2Mi2` HQb2b Bib bB;MB}+�M+2X h?2 i2`Kb ?QK2@#�b2 �m;@
K2MiBM; �M/ ?QK2@#�b2 2tTHQBiBM; `272` iQ i?2 +QQ`/BM�iBQM �M/ i?2 FMQrH2/;2 i`�Mb72` #2ir22M i?2 ?QK2
_�. mMBi �M/ i?2 7Q`2B;M mMBibX AM i?2 +�b2 Q7 � ?QK2@#�b2 2tTHQBiBM; �TT`Q�+?- i?2 FMQrH2/;2 ~Qrb
7`QK i?2 ?QK2@#�b2 _�. +2Mi2` iQ i?2 7Q`2B;M _�. bBi2bX AM +QMi`�bi- BM i?2 +�b2 Q7 i?2 ?QK2@#�b2 �m;@
K2MiBM; �TT`Q�+?- i?2 7Q`2B;M _�. bBi2b �`2 � K2�Mb Q7 �++2bbBM; FMQrH2/;2 7`QK 7Q`2B;M +QKT2iBiQ`b �M/
`2b2�`+? BMbiBimiBQMb- r?B+? Bb mHiBK�i2Hv H2�/ #�+F iQ i?2 ?QK2@#�b2 _�. +2Mi2`X q?BH2 #Qi? i?2 rQ`Fb
7`QK :�bbK�MM �M/ pQM w2/irBix URNNNV �b r2HH �b Em2KK2`H2 URNNdV 7Q+mb2/ QM i?2 FMQrH2/;2 ~Qr #2@
ir22M _�. mMBib- i?2 +H�bbB}+�iBQM Q7 Em2KK2`H2 URNNdV KB;?i #2 Qmi/�i2/ #2+�mb2 Q7 }`Kb �/QTiBM; KQ`2
~2tB#H2 �M/ BMi2`/2T2M/2Mi Q`;�MBx�iBQM�H bi`m+im`2bX LQM2i?2H2bb- r?BH2 bQK2 �mi?Q`b `272`2/ iQ i?2 ivT2b
Q7 _�. Q`;�MBx�iBQM 7`QK :�bbK�MM �M/ pQM w2/irBix URNNNc 2X;X- "Qmi2HHB2`- :�bbK�MM- �M/ w2/irBix
kyy3V- Qi?2`b- bm+? �b �r�i2- G�`b2M- �M/ Jm/�K#B UkyR8V �M/ *`Bb+mQHQ- L�`mH�- �M/ o2`bT�;2M Ukyy8V
�/QTi2/ Em2KK2`H2 URNNdVǶb ?QK2@#�b2 2tTHQBiBM; Q` �m;K2MiBM; �TT`Q�+?X *`Bb+mQHQ- L�`mH�- �M/ o2`bT�@
;2M Ukyy8V ?B;?HB;?i2/ i?2 M22/ iQ `2+QM+BH2 i?2 ?QK2@#�b2 2tTHQBiBM; �M/ ?QK2@#�b2 �m;K2MiBM; /BbiBM+iBQMX
h?2v TQbimH�i2/ i?�i #Qi? i?2 BMMQp�iBQM bvbi2K Q7 i?2 ?QK2 #�b2 `2;BQM �b r2HH �b ?Qbi #�b2 `2;BQM �M/
i?2 }`KǶb i2+?MQHQ;B+�H `2bQm`+2b BM~m2M+2 i?2 FMQrH2/;2 bQm`+BM; Q7 �{HB�i2bX AM � bim/v QM i?2 T�i2Mi
+Bi�iBQM T�ii2`Mb Q7 1l JL1b BM i?2 la �M/ la JL1b BM 1m`QT2- i?2v `2p2�H2/ i?�i i?2 JL1b ?2�pBHv `2Hv
QM ?QK2 `2;BQM FMQrH2/;2 bQm`+2b r?BH2 bBKmHi�M2QmbHv bQm`+BM; 7`QK i?2 HQ+�H FMQrH2/;2 #�b2- �HbQX h?Bb
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?QH/b- BM T�`iB+mH�`- i`m2 7Q` T?�`K�+2miB+�H JL1b #mi KB;?i #2 [m2biBQM�#H2 BM i?2 b2+iQ` Q7 #BQi2+?MQHQ;v
U*`Bb+mQHQ- L�`mH�- �M/ o2`bT�;2M kyy8VX

Pp2` i?2 T�bi /2+�/2b- KQbi `2b2�`+? QM _�. BMi2`M�iBQM�HBx�iBQM ?�b 7Q+mb2/ QM �/p�M+2/ 2+QMQKB2b
JL1b U2X;X- "`m+?2 kyyN#c :`BK2b �M/ JBQxxQ kyR8c pQM w2/irBix �M/ :�bbK�MM kyykV- ?Qr2p2` KQ`2
`2+2Mi HBi2`�im`2 ?�b BMi`Q/m+2/ i?2 T2`bT2+iBp2 Q7 2K2`;BM; K�`F2ib _�. U2X;X- �HiK�MM �M/ 1M;#2`; kyRec
�r�i2- G�`b2M- �M/ Jm/�K#B kyR8VX q?BH2 i?2 HBi2`�im`2 BM BMMQp�iBQM K�M�;2K2Mi b�r i?2 #B`i? Q7 7`m;�H
BMMQp�iBQM �M/ BMMQp�iBQM 7Q` i?2 #QiiQK Q7 i?2 Tv`�KB/- i?2 `�iBQM�H2 ;�BM2/ bQK2 �ii2MiBQM 7`QK i?2
HBi2`�im`2 QM _�. BMi2`M�iBQM�HBx�iBQM- �HbQ U�HiK�MM �M/ 1M;#2`; kyReVX h`�/BiBQM�HHv �`;mBM; BM 7�pQ`
Q7 i?2 /2p2HQTK2Mi Q7 7`m;�H BMMQp�iBQM BM i?2 ?Qbi@+QmMi`v- � +�b2 bim/v #v �HiK�MM �M/ 1M;#2`; UkyReV
+?�HH2M;2b i?Bb T`2KBb2X .2T2M/BM; QM i?2 i`�Mb72`�#BHBiv Q7 i?2 i2+?MB+�H FMQrH2/;2- � ?QK2@#�b2 2tTHQBiBM;
_�. �TT`Q�+? KB;?i #2 KQ`2 T`QKBbBM;X LQM2i?2H2bb- i?2`2 �`2 Qi?2` 7�+iQ`b- bm+? �b K�`F2i FMQrH2/;2-
i?�i ?�p2 iQ #2 i�F2M BMiQ �++QmMi �b r2HH- #27Q`2 /2+B/BM; QM � ?QK2@#�b2 2tTHQBiBM; _�. �TT`Q�+?X

aQ 7�` i?2`2 Bb 2pB/2M+2 i?�i _�. Bb mM/2`i�F2M #v #Qi? 7Q`2B;M JL1b �M/ /QK2biB+ }`Kb BM 2K2`;BM;
2+QMQKB2b +`2�iBM; ;HQ#�H BMMQp�iBQM M2irQ`FbX .Bz2`2Mi bi`�i2;B2b rBi? `2;�`/ iQ Q`;�MBx�iBQM�H bi`m+im`2
2tBbi i?�i BKTHv /Bz2`2Mi /2;`22b Q7 HQ+�H FMQrH2/;2 +`2�iBQM BM bm#bB/B2bX _2+2MiHv i?2 HBi2`�im`2 bmTTQ`ib
i?2 �`;mK2Mi i?�i 2K2`;BM; 2+QMQKB2b bm+? �b *?BM� +`2�i2 bT2+B�HBx2/ FMQrH2/;2 i?�i 7Q`2B;M JL1 ?2�/@
[m�`i2`b i�T BMiQ #v �/QTiBM; �M _�. M2irQ`F �TT`Q�+?X h?2 7QHHQrBM; +?�Ti2` rBHH bvMi?2bBx2 i?2 HBi2`�im`2
i?�i 2t�KBM2/ i?2 BKT�+i Q7 _�. BMi2`M�iBQM�HBx�iBQM QM BMMQp�iBQM QmiTmi- bBM+2 *?BM� BMBiB�HHv +QmMi2/
QM 7Q`2B;M _�. iQ BM+`2�b2 Bib BMMQp�iBQM +�T�#BHBiB2b �M/ BMMQp�iBQM QmiTmiX

jX3X9 _�. BMi2`M�iBQM�HBx�iBQM �M/ BMMQp�iBQM QmiTmi

lM/2`HvBM; i?2 HBi2`�im`2 QM _�. BMi2`M�iBQM�HBx�iBQM �M/ BM T�`iB+mH�` Bib �bT2+ib Q7 _�. Q`;�MBx�iBQM
�M/ FMQrH2/;2 ~Qrb `2bib i?2 [m2biBQM r?2i?2` BMi2`M�iBQM�HBx2/ _�. 2Mi�BHb � #2ii2` BMMQp�iBQM QmiTmi
U2X;X- G2BTQM2M �M/ >2H7�i kyRRVX q?BH2 � +QKT2iBiBp2 2MpB`QMK2Mi 7Qbi2`b i?2 _�. BMi2`M�iBQM�HBx�iBQM
T`Q+2bb �M/ b+?QH�`b B/2MiB}2/ i?2 Q#D2+iBp2b Q7 /Bz2`2Mi ivT2b Q7 _�. Q`;�MBx�iBQM- i?2b2 /Q MQi ?�p2 iQ
H2�/ iQ #2ii2` BMMQp�iBQM QmiTmibX AM/22/- G2BTQM2M �M/ >2H7�i UkyRRV }M/ i?�i KmHiBTH2 _�. HQ+�iBQMb �`2
TQbBiBp2Hv �bbQ+B�i2/ rBi? BKBi�iBp2 BMMQp�iBQM- MQi M2r@iQ@K�`F2i BMMQp�iBQMX h?2v BMi2`T`2i i?�i KmHiBTH2
HQ+�iBQMb �`2 bQm;?i #v }`Kb BM Tm`bmBi Q7 BKBi�iBp2 BMMQp�iBQM- bBM+2 i?2 p�`B�#H2 KmHiB@HQ+�iBQM +Q``2H�i2/
rBi? ;`2�i2` 2ti2`M�H FMQrH2/;2 bQm`+BM;- BM i?2B` b�KTH2 Q7 i?2 6BMBb? K�Mm7�+im`BM; b2+iQ` UG2BTQM2M �M/
>2H7�i kyRRVX

h?2 }M/BM;b Q7 S2MM2`@>�?M �M/ a?�p2` Ukyy8V BM/B+�i2 i?�i BMi2`M�iBQM�HBx�iBQM Q7 _�. BM+`2�b2b BMMQp�@
iBQM QmiTmi BM +�b2 Q7 C�T�M2b2 T?�`K�+2miB+�H }`Kb mM/2` i?2 T`2KBb2 i?�i i?2 }`Kb �H`2�/v ?�p2 `2b2�`+?
+�T�#BHBiB2b BM i?2 `2bT2+iBp2 i2+?MQHQ;vX AMbi2�/ Q7 7Q+mbBM; QM i?2 2ti2Mi Q7 BMMQp�iBQM QmiTmi- aBM;? Ukyy3V
BMp2biB;�i2b i?2 BKT�+i Q7 � }`KǶb _�. ;2Q;`�T?B+ /BbT2`bBQM QM BMMQp�iBQM [m�HBivX >2 `2p2�Hb i?�i _�.
BMi2`M�iBQM�HBx�iBQM ?�b �M �/p2`b2 2z2+i QM i?2 p�Hm2 Q7 BMMQp�iBQMX h?Bb }M/BM; BM/B+�i2b i?�i i?2 +?�HH2M;2
Q7 BMi2;`�iBM; FMQrH2/;2 �+`Qbb `2;BQMb Bb MQi Qp2`+QK2 #v }`Kb v2iX

h?2 Q`;�MBx�iBQM�H bi`m+im`2 Q7 BMi2`M�iBQM�HBx2/ _�. Bb 2tT2+i2/ iQ ?�p2 �M BKT�+i QM i?2 BMMQp�iBQM
QmiTmi �b ?�b #22M BM/B+�i2/ BM i?2 T`2pBQmb +?�Ti2`X .2+2Mi`�HBx�iBQM Q` +2Mi`�HBx�iBQM 7�pQ` /Bz2`2Mi FBM/b
Q7 BMMQp�iBQMX q?BH2 � +2Mi`�HBx2/ �TT`Q�+? 2Mi�BHb KQ`2 ;2M2`B+ BMMQp�iBQM i?�i ?�b � bm#b2[m2Mi BKT�+i
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QM i2+?MQHQ;B+�H 2pQHmiBQM- � /2+2Mi`�HBx2/ �TT`Q�+? +QM+2Mi`�i2b QM ǳ(Ę) bQHpBM; M�``Qr2`- #mbBM2bb@mMBi
bT2+B}+ +?�HH2M;2b(Ę)Ǵ U�`;v`2b �M/ aBHp2`K�M kyy9, TX Nj8VX >2M+2- ;Bp2M i?2 i`2M/ iQr�`/b /2+2Mi`�HBx2/
_�. M2irQ`Fb- Bi +�M #2 2tT2+i2/ i?�i }`Kb ;2M2`�i2 bT2+B}+ BMMQp�iBQM BM i?2 +QMi2ti Q7 i?2 _�. mMBi �M/
i?2 M�iBQM�Hf`2;BQM�H 2MpB`QMK2MiX aBM+2 �`;v`2b �M/ aBHp2`K�M Ukyy9V �`;m2 i?�i i?Bb 2Mi�BHb BMMQp�iBQMb
Q7 � KQ`2 M�``Qr +?�`�+i2`- 7Q+�HBx2/ QM bT2+B}+ iQTB+b- /2+2Mi`�HBx2/ _�. KB;?i `�i?2` 7Qbi2` BM+`2K2Mi�H
BMMQp�iBQMb i?�M `�/B+�H BMMQp�iBQMbX

J�Mv `2b2�`+?2`b ?�p2 HQQF2/ �i 7Q`2B;M p2`bmb /QK2biB+ BMMQp�iBQM- �`;mBM; i?�i 7Q`2B;M }`Kb �`2 7�+2/ rBi?
� HB�#BHBiv Q7 7Q`2B;MM2bb U2X;X- "�`M�`/ kyRyc EHQbb2F- GBMF2- �M/ LBTT� kyRkckyRyc w�?22` RNN8VX >Qr2p2`- #v
/`�rBM; QM i?2 +QM+2Ti Q7 7Q`2B;MM2bb- lM UkyRRV �`;m2/ BM 7�pQ` Q7 i?2 �/p�Mi�;2 Q7 7Q`2B;MM2bbX �M�HvxBM;
7Q`2B;M �M/ /QK2biB+ bm#bB/B�`B2b BM aT�BM- ?2 `2p2�H2/ i?�i 7Q`2B;M bm#bB/B�`B2b �`2 KQ`2 BMMQp�iBp2 i?�M
/QK2biB+ }`KbX >2 �bbmK2/ i?�i Bi Bb /m2 iQ i?2 BMi2;`�iBQM BM � ;HQ#�H BMMQp�iBQM M2irQ`FX 6m`i?2`KQ`2- ?2
?vTQi?2bBx2/ i?�i BM i?2 +QMi2ti Q7 /2p2HQTBM; +QmMi`B2b �M/ �/p�M+2/ K�`F2i JL1b U�JL1bV- i?2 }M/BM;b
KB;?i #2 2p2M KQ`2 `2H2p�MiX .QK2biB+ }`Kb KB;?i MQi #2 �#H2 iQ K�i+? i?2 BMMQp�iBp2M2bb Q7 T`Q/m+ib
i`�Mb72``2/ 7`QK /2p2HQT2/ +QmMi`B2bX

AM `2+2Mi v2�`b- 2K2`;BM; K�`F2i JL1b U1JL1bV ?�p2 2K2`;2/ �M/ #2+QK2 i?2 +2Mi2` Q7 bim/B2bX AM kyR8-
�r�i2- G�`b2M- �M/ Jm/�K#B UkyR8V Tm#HBb?2/ � +�b2 bim/v i?�i +QKT�`2/ _�. BMi2`M�iBQM�HBx�iBQM Q7
�M �/p�M+2/ K�`F2i JL1 U�JL1V iQ �M 2K2`;BM; K�`F2i JL1 U1JL1VX AM pB2r Q7 ;HQ#�H BMMQp�iBQM
M2irQ`Fb- i?2v �bbmK2/ i?�i FMQrH2/;2 H2p2Hb #2ir22M _�. mMBib rQmH/ /Bz2` �M/ ?2M+2 rQmH/ BM+Bi2
+�i+?@mT T`Q+2bb2b #2ir22M _�. mMBibX h?Bb bim/v `2p2�H2/ i?�i 1JL1b �M/ �JL1b /Bz2` BM i?2B` +�i+?@mT
T`Q+2bb2bX AM i?2 +�b2 Q7 i?2 �JL1- o2bi�b- i?2 bm#bB/B�`B2b bT2+B�HBx2 �M/ bmTTQ`i ?2�/[m�`i2`bX h?2 T�i2Mi
+Bi�iBQMb- ?Qr2p2`- `2p2�H i?�i /2bTBi2 Bib BMi2MiBQMb- o2bi�b /B/ MQi H2p2`�;2 i?2 FMQrH2/;2 +`2�i2/ BM i?2
bm#bB/B�`B2bX AM +QMi`�bi- amxHQM- i?2 1JL1- 2tTHQBib i?2 HQ+�H FMQrH2/;2 Q7 i?2B` bm#bB/B�`v HQ+�iBQMbX
>2�/[m�`i2`b bQm`+2b i?2B` FMQrH2/;2 �M/ /2p2HQTb i?2 FMQrH2/;2 7m`i?2` 7Q` +�i+?@mT Tm`TQb2b U�r�i2-
G�`b2M- �M/ Jm/�K#B kyR8VX PM i?2 BMi`�@}`K H2p2H- `2b2�`+?2`b ?�p2 b?QrM i?�i i?2 BMi2`M�iBQM�HBx�iBQM
Q7 *?BM2b2 }`Kb +�M #2 #2M2}+B�H 7Q` i?2B` BMMQp�iBQM +�T�#BHBiB2b UCB�M;- "`�Mx2B- �M/ sB� kyRec uBM;- GBm-
�M/ *?2M; kyReVX

a2p2`�H �mi?Q`b ?�p2 /2/B+�i2/ bim/B2b iQ `2b2�`+? QM FMQrH2/;2 ~Qrb- BMMQp�iBQM M2irQ`Fb- BMi2`M�iBQM�HBx�@
iBQM bi`�i2;B2b �M/ _�. BMi2`M�iBQM�HBx�iBQM BM *?BM� �M/ i?2B` K2�MBM; 7Q` *?BM�Ƕb BMMQp�iBQM +�T�#BHBiB2b
U2X;X- GBM- w?�M;- �M/ q�M; kyRjc >m 2i �HX kyR8c CB�M;- "`�Mx2B- �M/ sB� kyRec JQiQ?�b?B kyR8c a?B 2i �HX
kyR9VX q?BH2 i?2`2 Bb +QMb2Mi QM i?2 TQbBiBp2 2z2+i Q7 *?BM� #2BM; BMi2;`�i2/ BMiQ ;HQ#�H BMMQp�iBQM M2irQ`Fb
7Q`K � i?2Q`2iB+�H T2`bT2+iBp2 U"`m+?2 kyyN#c "`m+?2 kyyN�V- *?BM2b2 `2b2�`+?2`b `2p2�H BM 2KTB`B+�H bim/B2b-
i?�i 2ti2`M�H FMQrH2/;2 Bb MQi #2M2}+B�H 7Q` BM/B;2MQmb BMMQp�iBQM U6m �M/ :QM; kyRRc CB�M;- "`�Mx2B- �M/
sB� kyRec amM �M/ GBm kyRyVX 6m �M/ :QM; UkyRRV- 7Q` BMbi�M+2- b?Qr2/ i?�i DQBMi BM/B;2MQmb _�. �+iBpBiB2b
�i BM/mbi`v H2p2H �`2 � /`Bp2` 7Q` i?2 +�i+?BM;@mT Q7 /QK2biB+ }`Kb- r?BH2 i2+?MQHQ;v i`�Mb72`b 7`QK 7Q`2B;M
}`Kb KB;?i QMHv ?2HT BM i?2 BMBiB�H bi�;2b Q7 i?2 T`Q+2bbX GBM- w?�M;- �M/ q�M; UkyRjV- ?Qr2p2`- 7QmM/
TQbBiBp2 bTBHHQp2` 2z2+ib 7`QK 7Q`2B;M }`Kb iQ /QK2biB+ }`Kb BM *?BM�X h?mb i?2 HBi2`�im`2 �M/ 2KTB`B+�H
bim/B2b b?Qr MQ +QMb2Mbmb QM i?2 2z2+ib Q7 FMQrH2/;2 i`�Mb72`b QM BM/B;2MQmb BMMQp�iBQM BM *?BM�X

AM +QM+HmbBQM- i?2 2z2+i Q7 _�. BMi2`M�iBQM�HBx�iBQM QM BMMQp�iBQM QmiTmi ?�b #22M i�+FH2/ 7`QK /Bz2`2Mi
TQBMib Q7 pB2rX h?2`2 Bb- ?Qr2p2`- MQ mM�MBKQmb �++Q`/ QM Bib 2z2+iX h?Bb �TTHB2b iQ i?2 HBi2`�im`2 QM _�.
BMi2`M�iBQM�HBx�iBQM BM i?2 +QMi2ti Q7 *?BM�Ƕb 2K2`;2M+2 BM ;HQ#�H BMMQp�iBQM M2irQ`Fb �b r2HHX
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9 GBi2`�im`2 :�T

h?2 T`2+2/BM; HBi2`�im`2 `2pB2r ?�b bi�`i2/ rBi? �M 2tTH�M�iBQM Q7 *?BM�Ƕb BMi2`2bi BM BMMQp�iBQM- �M/ 2bb2MiB�H
mM/2`bi�M/BM;b �#Qmi i?2 T`Q+2bb �M/ KQ/2Hb Q7 BMMQp�iBQMX h?Bb +QMi2ti H2/ mb iQ ?�p2 � +HQb2` HQQF �i M2rHv
2KTHQv2/ BMMQp�iBQM KQ/2Hb �M/ +QM+2TibX h?2b2 BMMQp�iBQM +QM+2Tib TQbimH�i2/ �M BM+`2�bBM;Hv +QMM2+i2/
BMMQp�iBQM H�M/b+�T2 bT�MMBM; �+`Qbb #Q`/2`bX AM i?Bb p2BM Bi r�b Q7 BMi2`2bi iQ 2p�Hm�i2 i?2 2tBbiBM; HBi2`�im`2
QM _�. BMi2`M�iBQM�HBx�iBQM �M/ FMQrH2/;2 ~QrbX

Ai ?�b #22M `2p2�H2/ i?�i /2p2HQTBM; +QmMi`B2b �`2 bHQrHv #2+QKBM; Q7 BMi2`2bi iQ `2b2�`+?2`b U2X;X- "`m+?2
kyyN#c >m�M; kyRyVX AM T�`iB+mH�`- QM *?BM� i?2`2 ?�b #22M � bHQrHv BM+`2�bBM; #Q/v Q7 HBi2`�im`2 U2X;X-
6�M kyR9c amM kyyyVX LQM2i?2H2bb- `2b2�`+? QM *?BM� �M/ Bib BMMQp�iBQM +�T�#BHBiB2b `2K�BMb bmT2`}+B�H-
/2b+`BTiBp2 �M/ BM+QMbBbi2MiX q?BH2 i?2 2+QMQKB+b HBi2`�im`2 2tTH�BM2/ *?BM�Ƕb 2zQ`ib iQ 7Qbi2` BM/B;2MQmb
BMMQp�iBQM- i?2 HBi2`�im`2 QM _�. BMi2`M�iBQM�HBx�iBQM 2tTH�BM2/ *?BM�Ƕb 2K2`;2M+2 BM JL1 BMMQp�iBQM M2i@
rQ`Fb U2X;X- "`m+?2 kyyN#VX AM/22/- i?2 *?BM2b2 ;Qp2`MK2Mi 7Qbi2`2/ i?Bb /2p2HQTK2Mi #v BMBiB�HHv �ii`�+iBM;
7Q`2B;M _�.X Ai Bb �bbmK2/ i?�i i?Bb r�b bmTTQb2/ iQ BMBiB�i2 FMQrH2/;2 i`�Mb72`b iQ HQ+�H }`KbX aBM+2 kyye-
?Qr2p2`- i?2 ;Qp2`MK2Mi i`B2b iQ 7Qbi2` BM/B;2MQmb BMMQp�iBQMX AM HBM2 rBi? i?2 HBi2`�im`2 QM _�. BMi2`@
M�iBQM�HBx�iBQM- i?2 HBi2`�im`2 QM QT2M BMMQp�iBQM KQ/2Hb �M/ FMQrH2/;2 TBT2HBM2b TQbimH�i2b i?2 ~Qr Q7
FMQrH2/;2 �+`Qbb }`K /2T�`iK2Mib �M/ �+`Qbb }`K@#QmM/�`B2b U2X;X- Jm/�K#B kyy3c Jm/�K#B- SBb+Bi2HHQ-
�M/ _�##BQbB kyR9c S2``B- a+�H2`�- �M/ Jm/�K#B kyRdc aBK�`/ �M/ q2bi kyyeVX h?2b2 ~Qrb �`2 KQbiHv
+QMbB/2`2/ #22M}+B�H 7Q` i?2 BMMQp�iBQM QmiTmiX h?2 BMMQp�iBQM T`Q+2bb Bb MQr�/�vb `2;�`/2/ �b � M2irQ`F
Q` bvbi2K rBi? b2p2`�H �+iQ`b rQ`FBM; iQ;2i?2` U2X;X- SBH�i 2i �HX kyyNVX h?Bb Bb 2[m�HHv bmTTQ`i2/ #v i?2
HBi2`�im`2 QM L�iBQM�H AMMQp�iBQM avbi2Kb i?�i +QM}`Kb 7`QK � i?2Q`2iB+�H T2`bT2+iBp2 i?2 BKTQ`i�Mi `QH2
i?2 *?BM2b2 ;Qp2`MK2Mi TH�vb 7Q` i?2 +QmMi`vǶb 2K2`;2M+2 �b BMMQp�iQ` U2X;X- 6�;2`#2`; �M/ a`?QH2+ kyy3VX
Pp2`�HH- /2p2HQTBM; +QmMi`B2b �M/ *?BM� ;�BM BM+`2�bBM; �ii2MiBQM 7`QK b+?QH�`bX *?BM�Ƕb BMMQp�iBQM 2zQ`ib
�`2 ?Qr2p2` KQbiHv �M�Hvx2/ 7`QK � K�+`Q@T2`bT2+iBp2 Q` � }`K@bi`�i2;B+ T2`bT2+iBp2 BM � /2b+`BTiBp2 r�v
U2X;X- >m �M/ J�i?2rb kyy3c GmM/p�HH kyyNVX PM i?2 QM2 ?�M/- Bib M�iBQM�H BMMQp�iBQM bvbi2K ?�b ;�BM2/ �i@
i2MiBQM 7`QK b+?QH�`b Q` Bib 2K2`;2M+2 BM ;HQ#�H BMMQp�iBQM M2irQ`Fb- �M/ QM i?2 Qi?2` ?�M/ 7`m;�H BMMQp�iBQM
+QM+2TibX

Pp2`�HH- i?2 MQiBQM Q7 +QHH�#Q`�iBQM Q` M2irQ`F ?�b 2K2`;2/ i?`Qm;?Qmi i?2 HBi2`�im`2 `2pB2rX "2 Bi 7`QK �
}`K@bi`�i2;B+ T2`bT2+iBp2 Q` � +QmMi`v T2`bT2+iBp2- FMQrH2/;2 ~Qrb �`2 T`2b2MiX LQM2i?2H2bb- i?2 MQiBQM Q7
+QQT2`�iBQM ?�b MQi `2+2Bp2/ �ii2MiBQM v2i- r?2M HQQFBM; �i � bT2+B}+ BM/mbi`v �M/ Bib BMMQp�iBQM /vM�KB+bX
�M BM/mbi`v i?�i mbm�HHv 7Q+mb2b QM /Bz2`2Mi `2b2�`+? }2H/b KB;?i i`v iQ H2p2`�;2 FMQrH2/;2 ~Qrb �+`Qbb
i?2b2 `2b2�`+? }2H/bX h?2 HBi2`�im`2 QM _�. BMi2`M�iBQM�HBx�iBQM ?�b bHB;?iHv iQm+?2/ mTQM i?Bb iQTB+ rBi?
i?2 BMi2;`�i2/ _�. M2irQ`F U:�bbK�MM �M/ pQM w2/irBix RNNNV- �b r2HH �b Jm/�K#B UkyykVǶb MQiBQM Q7
i?2 +QHH�#Q`�iBp2 FMQrH2/;2 ~Qr �+`Qbb bm#bB/B�`B2bX "Qi? +QM+2Tib 7Q+mb ?Qr2p2` QM i?2 FMQrH2/;2 ~Qr
#2ir22M bm#bB/B�`B2bX 6BM�HHv- r2 T`QTQb2 i?2 mb27mHM2bb Q7 � M2r p�`B�#H2 ǳbBKBH�`BivǴ- K2�bm`BM; i?Bb �bT2+i
Q7 FMQrH2/;2 ~Qrb BM/2T2M/2MiHv 7`QK i?2 bm#bB/B�`v T2`bT2+iBp2X h?Bb p�`B�#H2 ǳbBKBH�`BivǴ rBHH �HHQr iQ
b?Qr ?Qr BMMQp�iBQMb `2Hv QM 2tBbiBM; BMMQp�iBQMb 7`QK Qi?2` `2b2�`+? }2H/bX 6BM�HHv- r2 �bbmK2 i?�i Bi +�M
2tTH�BM i?2 BMMQp�iBQM QmiTmi BM i2`Kb Q7 T�i2Mi +QmMi bBM+2 FMQrH2/;2 +�M ~Qr #2ir22M `2b2�`+? }2H/b-
+`2�iBM; bvM2`;B2b i?�i �`2 K2�bm`2/ #v i?2 bBKBH�`Biv �M/ mHiBK�i2Hv BKT�+i i?2 T�i2MiBM; #2?�pBQ`X
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LQi QMHv ?�p2 b+?QH�`b MQi HQQF2/ i?Q`Qm;?Hv �i i?Bb �bT2+i- #mi �HbQ i?2 /2b+`BTiBQM Q7 �M BM/mbi`vǶb
BMMQp�iBQM �M/ Bib F2v �`2�b Bb b2H/QK +QMbB/2`2/ � iQTB+ 7Q` `2b2�`+?X h?Bb Bb � T`QKBbBM; �p2Mm2 7Q`
`2b2�`+? bBM+2 r2 ?�p2 iQ `2Hv QM 2tT2`i bi�i2K2Mib 7Q` i?Bb bQ 7�` U2X;X- LB 2i �HX kyRdc w?�M; �M/ w?Qm kyRdc
a?2M kyRyVX � KQ`2 /2i�BH2/ /2b+`BTiBQM Q7 BMMQp�iBQM /vM�KB+b BM �M BM/mbi`v BM � /2p2HQTBM; +QmMi`v bm+?
�b *?BM� rQmH/ #2 #2M2}+B�H 7Q` 7mim`2 `2b2�`+? QM BMMQp�iBQM BM /2p2HQTBM; +QmMi`B2bX aQ 7�`- BMMQp�iBQM
/vM�KB+b BM i?2 BM/mbi`v ?�p2 MQi `2+2Bp2/ � HQi Q7 �ii2MiBQM v2i- r?B+? KB;?i #2 /m2 iQ /�i� �p�BH�#BHBiv Q`
�TTHB+�#H2 K2i?Q/QHQ;B2bX

:Bp2M i?2 /2p2HQTK2Mi Q7 M2r K2i?Q/QHQ;B2b bm+? �b .�i� a+B2M+2 i2+?MB[m2b- Bi b22Kb T`QKBbBM; iQ ?�p2 �
HQQF �i *?BM�Ƕb BMMQp�iBQM /vM�KB+bX hQ Qm` FMQrH2/;2- MQ `2b2�`+?2` ?�b H2p2`�;2/ .�i� a+B2M+2 i2+?MB[m2b
iQ �M�Hvx2 BMMQp�iBQM /vM�KB+b BM i?2 7Q`K Q7 � rB/2@`�M;BM; T�i2Mi �M�HvbBbX AM 7�+i- i?2 HBi2`�im`2 `2pB2r
?�b b?QrM- i?�i i?2 T?�`K�+2miB+�H BM/mbi`v ?�b MQi #22M �M�Hvx2/ 7`QK i?Bb T2`bT2+iBp2 � HQiX LQM2i?2H2bb-
Bi Bb p2`v BMi2`2biBM; /m2 iQ Bib ;HQ#�H +?�`�+i2`- �M/ T`QT2MbBiv iQ BMMQp�i2 �M/ T�i2MiX JQ`2Qp2`- Bi `2bB/2b
BM �M BM+`2�bBM;Hv +QKT2iBiBp2 2MpB`QMK2Mi- 7Q`+BM; }`Kb iQ BM+`2�b2 i?2 T�+2 Q7 BMMQp�iBQM �M/ KB;?i-
i?2`27Q`2- 7Qbi2` +QQT2`�iBQM MQi QMHv �+`Qbb bm#bB/B�`B2b #mi ;2M2`�Hv �+`Qbb `2b2�`+? }2H/bX �HH BM �HH- i?2
T?�`K�+2miB+�H BM/mbi`v Bb T`QKBbBM; 7Q` i?2 �M�HvbBb Q7 BMMQp�iBQM /vM�KB+b �M/ �HHQrb iQ H2p2`�;2 � T�i2Mi
�M�HvbBb #�b2/ QM .�i� a+B2M+2X 6Q` i?2 }`bi iBK2- r2 rBHH #2 �#H2 iQ ;�BM BMbB;?ib BMiQ i?Bb iQTB+ 7`QK �
p�bi- mMB[m2 T�i2Mi #�b2X

ee



8 .�i�@a+B2M+2@#�b2/ K2i?Q/QHQ;v

8XR _2b2�`+? T`QTQbBiBQM

h?2 +QMi2tim�HBx�iBQM �M/ i?2 i?2Q`2iB+�H 7`�K2rQ`F Q7 i?Bb i?2bBb ?�p2 T`QpB/2/ �KTH2 bmTTQ`i iQ i?2
`2H2p�M+2 Q7 i?Bb `2b2�`+?X 6`QK � i?2Q`2iB+�H �b r2HH �b T`�+iB+�H T2`bT2+iBp2- Bi Bb Q7 BMi2`2bi iQ B/2MiB7v
BMMQp�iBQM /vM�KB+b BM i?2 T?�`K�+2miB+�H BM/mbi`v BM *?BM�X AMMQp�iBQM /vM�KB+b ?�p2 BM+Bi2/ `2b2�`+?
bBM+2 /2+�/2b- b+?QH�`b ?�p2 ?Qr2p2` 7�BH2/ iQ /2b+`B#2 i?2K 7Q` � bT2+B}+ BM/mbi`v 7`QK � [m�MiBi�iBp2
T2`bT2+iBp2X h?2 2tBbiBM; T�T2`b 7Q+mb QM /�i� +QHH2+i2/ K�Mm�HHv #v `2b2�`+?2`b �M/ �`2 Q7 � /2b+`BTiBp2
M�im`2X hQ Qm` FMQrH2/;2- i?2 +HQb2bi `2b2�`+?2`b ?�p2 +QK2 iQ �M�HvxBM; BMMQp�iBQM /vM�KB+b BM i?2
T?�`K�+2miB+�H BM/mbi`v- Bb � T�T2` Q7 �+?BHH�/2HBb �M/ �MiQM�FBb UkyyRVX LQM2i?2H2bb- i?2B` `2b2�`+? Bb Q7 �
/2b+`BTiBp2 M�im`2- �HbQX JQ`2Qp2`- i?2v bQH2Hv 7Q+mb QM T`Q/m+i BMMQp�iBQMb �M/ i?2B` �M�HvbBb 2M/b BM RNNyX
6BM�HHv- i?2v 7Q+mb QM B/2MiB7vBM; ;2M2`�iBQMb Q7 /`m;b �M/ QM i?2 /BbiBM+iBQM Q7 +Hmbi2`b Q7 ;`QmTb Q7 /`m;bX
h?Bb i?2bBb /Bz2`b BM bQ 7�`- �b Bi BMi2;`�i2b T`Q/m+i �M/ T`Q+2bb BMMQp�iBQMb �M/ i`B2b iQ B/2MiB7v bvM2`;B2b
#2ir22M /Bz2`2Mi i?2K�iB+ +H�bbB}+�iBQMb Q7 BMMQp�iBQM- K2�MBM; FMQrH2/;2 ~Qrb �+`Qbb `2b2�`+? }2H/bX

Pp2`�HH- i?Bb i?2bBbǶb +QMi`B#miBQM rBHH #2 irQ@7QH/X Ai rBHH /2p2HQT � T`QiQ+QH- 2tTH�BMBM; ?Qr .�i� a+B2M+2
i2+?MB[m2b +�M #2 H2p2`�;2/ iQ �M�Hvx2 �M 2MQ`KQmb T�i2Mi /�i�#�b2 �M/ mHiBK�i2Hv iQ TB+im`2 BMMQp�iBQM
/vM�KB+b BM i?2 T?�`K�+2miB+�H BM/mbi`v BM *?BM�X JQ`2Qp2`- Bi T`QQ7b i?2 `2H2p�M+2 �M/ mb27mHM2bb Q7 i?2
M2r p�`B�#H2 ǳbBKBH�`BivǴ- K2�MBM; bvM2`;B2b #2ir22M `2b2�`+? }2H/bX h?Bb M2r p�`B�#H2 ?�b MQi `2+2Bp2/
�ii2MiBQM 7`QK b+?QH�`b v2i- #mi KB;?i vB2H/ BMi2`2biBM; `2bmHib rBi? `2;�`/ iQ i?2 `2H�iBQMb?BT Q7 i?2K�iB+b
�+`Qbb iBK2 �M/ BMMQp�iBQM QmiTmiX .�i� a+B2M+2 i2+?MB[m2b �`2 � M2r b2i Q7 bFBHHb H2p2`�;2/ #v #mbBM2bb
T`Q72bbBQM�Hb �M/ `2b2�`+?2`b 2[m�HHv i?�i �HHQrb mb iQ /Q bQX _2b2�`+?2`b 7`QK i?2 BMi2`M�iBQM�H #mbBM2bb
}2H/ ?�p2 T`Qp2M iQ #2 ?2bBi�Mi iQ 2tTHQBi i?2 M2r K2i?Q/QHQ;B2bǶ #2M2}ibX h?mb- i?Bb i?2bBb rBHH H2p2`�;2
M2r iQQHb 2M�#HBM; mb iQ �M�Hvx2 BMMQp�iBQM /vM�KB+b iQ �M 2ti2Mi �M/ rBi? � H2p2H Q7 /2i�BHb i?�i r�b MQi
TQbbB#H2 bQ 7�`X h?2`2#v- i?2 /�i� +QHH2+iBQM T`Q+2bb �M/ i?2 /�i� i`2�iK2Mi rBHH #2 2tTH�BM2/ BM /2i�BH bQ
i?�i i?2 �M�HvbBb Bb K�/2 i`�MbT�`2Mi �M/ `2T`Q/m+B#H2X

Pp2`�HH- i?Bb i?2bBbǶ KQiBp�iBQM Bb i?2 2H�#Q`�iBQM Q7 � /2b+`B#iBQM Q7 BMMQp�iBQM /vM�KB+b BM i?2 T?�`K�+2miB@
+�H BM/mbi`v BM *?BM�- H2p2`�;BM; .�i� a+B2M+2 i2+?MB[m2bX JQ`2Qp2`- i?2 i?2bBb �BKb iQ T`Qp2 i?2 mb27mHM2bb
Q7 � K2�bm`2K2Mi Q7 bBKBH�`Biv i?�i `2~2+ib bvM2`;B2b #2ir22M `2b2�`+? }2H/bX h?`22 `2b2�`+? [m2biBQMb ?�p2
#22M /2p2HQT2/ i?�i +�Tim`2 BMMQp�iBQM /vM�KB+bX Ai rQmH/ #2 Q7 mii2` /B{+mHiv iQ }M/ �Mbr2`b iQ i?2b2
�bT2+ib Q7 BMMQp�iBQM /vM�KB+b rBi?Qmi +QKTmi�iBQM�H K2i?Q/bX h?2 i?`22 [m2biBQMb �`2 i?2 7QHHQrBM;,

URV q?2`2 HB2b i?2 7Q+mb Q7 BMMQp�iBQM BM i?2 *?BM2b2 T?�`K�+2miB+�H BM/mbi`v\ 6Q` i?2 r?QH2 iBK2 bT�M
Q7 RNNy iQ kyRd\ 6Q` RNNy iQ kyyy\ 6Q` kyyR iQ kyRd\

q?BH2 2tT2`ib ?�p2 K�/2 bi�i2K2Mib rBi? `2;�`/ iQ i?Bb [m2biBQM Uw?�M; �M/ w?Qm kyRdV �M/ �+?BHH�/2HBb �M/
�MiQM�FBb UkyyRV ?�p2 /2p2HQT2/ K�Mm�HHv � HBbi Q7 �HH T?�`K�+2miB+�H /`m;b BMp2Mi2/- i?2b2 �M�Hvb2b �`2 MQi
+QKTH2i2 �M/ K�BMHv MQi 2KTB`B+�HX h?2 T`2b2Mi `2b2�`+? MQi QMHv �BKb iQ HQQF �i M2r Q`B;BM�H /`m;b #mi �HbQ
�i M2r +QKTQM2Mib i?�i H�i2` QM KB;?i +QK2 BMiQ TH�v r?2M /2p2HQTBM; M2r /`m;b- �HH 7`QK � [m�MiBi�iBp2
T2`bT2+iBp2X 6`QK i?2 HBi2`�im`2 Bi Bb FMQrM i?�i 2tT2`ib #2HB2p2 *?BM�Ƕb `2+2Mi BMMQp�iBQM iQ 7Q+mb QM
+�M+2`@`2H�i2/ /`m;b- HBp2` /Bb2�b2- +�`/BQp�b+mH�` /Bb2�b2- /B�#2i2b �M/ #BQi2+? ULB 2i �HX kyRdc w?�M; �M/
w?Qm kyRdc a?2M kyRyVX qBi? `2;�`/b iQ i?2 iBK2 bT�M Q7 RNNy iQ kyyy- ?Qr2p2`- b+?QH�`b 2tT2+i *?BM� iQ

ed



7Q+mb QM #�bB+- bmTTQ`iBM; `2b2�`+?- 7Q` i?2 HBF2b Q7 JL1b BMi2`M�iBQM�HBxBM; i?2B` #�bB+ `2b2�`+? �+iBpBiB2b
iQ *?BM�X �i iBK2b- i?2 BMi2HH2+im�H T`QT2`iv b+?2K2b Q7 *?BM� r2`2 T`2K�im`2- �M/ JL1b `27`�BM2/ 7`QK
T�i2MiBM; i?2B` BMMQp�iBQM BM *?BM� U:�bbK�MM- "2+F2M#�m2`- �M/ 6`B2bBF2 kyRkVX JQ`2Qp2`- i?2 *?BM2b2
;Qp2`MK2Mi /B/ MQi v2i 7Qbi2` BM/B;2MQmb BMMQp�iBQM +�T�#BHBiB2bX h?mb- BM �++Q`/ rBi? i?2 HBi2`�im`2- r2
T`QTQb2 i?�i,

U>RXRV Pp2`�HH- BMMQp�iBQM BM i?2 *?BM2b2 T?�`K�+2miB+�H BM/mbi`v 7Q+mb2b QM iQTB+b bm+? �b +�M@
+2`- #BQi2+?- /B�#2i2b- /Bb2�b2b bm+? �b HBp2` �M/ +�`/BQp�b+mH�` /Bb2�b2bc i?Bb �TTHB2b BM T�`iB+mH�`
iQ BMMQp�iBQM �7i2` kyRyX

U>RXkV *?BM�Ƕb BMMQp�iBQM BM 2�`HB2` iBK2b URNNy@kyyyV /Bz2`b 7`QK i?2 i?2K�iB+b T�i2Mib +Qp2`
�7i2` kyyyX

h?2 b2+QM/ [m2biBQMb `272`b iQ i?2 M2r p�`B�#H2 ǳbBKBH�`BivǴ i?�i r2 Tmi 7Q`r�`/ r?2M �M�HvxBM; BMMQp�@
iBQM /vM�KB+bX h?Bb [m2biBQM i?2`2#v T`QpB/2b }`bi BMbB;?ib BMiQ i?2 `2H�iBQMb?BT #2ir22M /Bz2`2Mi T�i2Mi
i?2K�iB+b �+`Qbb iBK2X

UkV q?�i FBM/ Q7 /vM�KB+b /Q r2 }M/ #2ir22M T�i2Mi i?2K�iB+bf+H�bb2b\ JQ`2 T`2+Bb2Hv, q?�i Bb i?2
`2H�iBQMb?BT Q7 T�i2Mi +H�bb2b �+`Qbb iBK2\

Ai Bb +QKKQM FMQrH2/;2 i?�i i?2 /2p2HQTK2Mi Q7 BMMQp�iBQMb `2HB2b QM T`BQ` BMMQp�iBQMbX h?Bb Bb BM T�`iB+mH�`
i?2 +�b2 7Q` BM+`2K2Mi�H BMMQp�iBQMb i?�i BKT`Qp2 2tBbiBM; BMMQp�iBQMb- #mi +�M �HbQ #2 i?2 +�b2 7Q` `�/B+�H
BMMQp�iBQMb U6`22K�M RN3kVX hQ Qm` FMQrH2/;2- bQ 7�` MQ `2b2�`+?2` ?�b �ii2KTi2/ iQ +�Tim`2 i?2 /vM�KB+b Q7
BMMQp�iBQMb �+`Qbb `2b2�`+? }2H/b 2KTB`B+�HHv- `2T`2b2Mi2/ #v T�i2Mi +H�bb2b �M/ �+`Qbb iBK2X h?mb- r2 2ti2M/
i?2 2tBbiBM; HBi2`�im`2 QM FMQrH2/;2 ~Qrb- r?2M HQQFBM; �i bBKBH�`BiB2b #2ir22M /Bz2`2Mi T�i2Mi i?2K�iB+b
Q7 /Bz2`2Mi v2�`bX Pp2`�HH- i?Bb i?2bBb rBHH �ii2KTi iQ +?�`�+i2`Bx2 i?2 `2H�iBQMb?BT Q7 T�i2Mi +H�bb2b �+`Qbb
iBK2X q2 �bbmK2 i?2`2#v i?�i +2`i�BM +H�bb2b rBHH #2 p2`v bBKBH�` iQ Qi?2` +H�bb2b bBM+2 i?2v KB;?i `2Hv QM
i?2 b�K2 #�bB+ `2b2�`+?X h?2M �;�BM- iBK2 Bb �bbmK2/ iQ TH�v � `QH2 r?2M /2b+`B#BM; i?2 /vM�KB+b �+`Qbb
+H�bb2bX

U>kV J2�bm`BM; i?2 bBKBH�`Biv �+`Qbb +H�bb2b �M/ iBK2 rBHH �HHQr mb iQ +?�`�+i2`Bx2 i?2 /vM�KB+b
#2ir22M +H�bb2b �M/ iQ �bb2bb r?2i?2` iBK2 KB;?i TH�v � `QH2 r?2M +�Tim`BM; bBKBH�`BiB2b �+`Qbb
T�i2Mi +H�bb2bX

h?Bb b2+QM/ [m2biBQM �M/ ?vTQi?2bBb �`2 p2`v BKTQ`i�Mi bBM+2 i?2v �HHQr iQ BHHmbi`�i2 ?Qr BMMQp�iBQMb `2Hv
QM T`2pBQmb BMMQp�iBQMb �M/ ?Qr i?2B` bBKBH�`BiB2b iQ T`2pBQmb BMMQp�iBQMb 2pQHp2 Qp2` iBK2X JQ`2Qp2`- Bi H2ib
mb B/2MiB7v r?2i?2` �HH +H�bb2b `2Hv QM i?2 b�K2 2ti2Mi QM T`2pBQmb BMMQp�iBQMbX

�7i2` ?�pBM; T`QpB/2/ �M Qp2`pB2r Q7 i?2 /vM�KB+b �+`Qbb T�i2Mi i?2K�iB+b- r2 rBHH T`Qp2 i?2 mb27mHM2bb Q7
i?2 M2r 2tTH�M�iQ`v p�`B�#H2 7`QK �M 2+QMQK2i`B+ T2`bT2+iBp2- r?2M �bFBM;,

UjV q?�i Bb i?2 `2H�iBQMb?BT #2ir22M i?2 bBKBH�`Biv Q7 T�i2Mi +H�bb2b �M/ i?2 T�i2Mi +QmMi r?2M i�FBM; BMiQ
�++QmMi i?2 iBK2 H�;\

h?Bb H�ii2` [m2biBQM �HHQrb iQ MQi QMHv �bb2bb r?2i?2` i?2`2 Bb � `2H�iBQMb?BT #mi �HbQ �HHQrb iQ +�Tim`2 r?�i
r2 +�HH i?2 BMMQp�iBQM +v+H2 Q7 i?2 T?�`K�+2miB+�H BM/mbi`v BM *?BM�X q2 +�Tim`2 i?Bb +v+H2- r?2M �bb2bbBM;
i?2 iBK2 �7i2` r?B+? bBKBH�`BiB2b �+`Qbb +H�bb2b BM � ;Bp2M v2�` 2t2`+Bb2 �M BKT�+i QM bm#b2[m2Mi T�i2MiBM;X
h?2`2#v- r2 �bbmK2 i?�i i?2 BKT�+i rBHH #2 TQbBiBp2X aBKBH�`BiB2b �+`Qbb T�i2Mi +H�bb2b �i � ;Bp2M iBK2 KB;?i
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`2~2+i bvM2`;B2b BM `2b2�`+? �M/ FMQrH2/;2 ~Qrb i?�i �`2 +`2�i2/ �+`Qbb `2b2�`+? iQTB+b �M/ }2H/b- r?B+?
mHiBK�i2Hv 7Qbi2`b +HQb2` +QQT2`�iBQM #2ir22M `2b2�`+?2`b rQ`FBM; QM i?2 /Bz2`2Mi iQTB+b �M/ i?mb KB;?i H2�/
iQ BM+`2�b2/ T�i2MiBM;X h?2 i`2M/ iQr�`/b _�. M2irQ`Fb U:�bbK�MM �M/ pQM w2/irBix RNNNV �M/ QT2M
BMMQp�iBQM KQ/2Hb U*?2b#`Qm;? kyyeV �`2 bQK2 Q7 i?2 `2�bQMb r?v Bi Bb Q7 BMi2`2bi iQ HQQF �i i?Bb `2H�iBQMb?BTX
q?BH2 i?2 �M�HvbBb rBHH i`v iQ �Mbr2` i?2 bm#b2[m2Mi ?vTQi?2bBb- Bi Bb �HbQ Q7 �M 2tTHQ`�iQ`v +?�`�+i2` bBM+2 Bi
rBHH �bb2bb i?2 iBK2 H�; �7i2` r?B+? bBKBH�`BiB2b �+`Qbb +H�bb2b BM � ;Bp2M v2�` 2t2`+Bb2 �M BKT�+i QM bm#b2[m2Mi
T�i2MiBM;X h?2 ?vTQi?2bBb Bb �b 7QHHQrb,

U>jV q2 T`QTQb2 i?�i bBKBH�`BiB2b �+`Qbb +H�bb2b BM � ;Bp2M v2�` ?�p2 � TQbBiBp2 BKT�+i QM i?2
T�i2Mi +QmMi �i QM2 TQBMiX

AM i?2 7QHHQrBM;- r2 rBHH #`B2~v iQm+? mTQM i?2 .�i� a+B2M+2 i2+?MB[m2b 2KTHQv2/ iQ 2H�#Q`�i2 QM i?2b2 i?`22
[m2biBQMbX h?2b2 K2i?Q/b- �b r2HH �b i?2 /�i� +QHH2+iBQM T`Q+2bb- #mBH/ i?2 T`QiQ+QH i?�i r2 /2p2HQTX 6mim`2
`2b2�`+? +QmH/ 2tTHQBi i?Bb T`QiQ+QH 7Q` i?2 �M�HvbBb Q7 Qi?2` BM/mbi`B2b- +QmMi`B2b Q` 7m`i?2` /2p2HQTK2Mi Q7
i?2 T`QiQ+QHX

h?2 T`2`2[mBbBi2 bi2T Q7 i?2 T`QiQ+QH +QMbBbib Q7 �TTHvBM; i2ti KBMBM; iQ � T�i2Mi /�i�#�b2 Q7 kj3-3dy T�i2Mib
`2H�i2/ iQ T?�`K�+2miB+�Hb #2ir22M RNNy �M/ kyRdX h2ti KBMBM; �HHQrb iQ ǳ`2�/Ǵ i?2 kj3-3dy T�i2Mib BM �
`2�bQM�#H2 �KQmMi Q7 iBK2- U+�X 3 ?Qm`bVX AM +QMb2[m2M+2- i?2 /2`Bp2/ /�i� �HHQrb mb iQ /2b+`B#2 T�i2Mi
�bbB;M22b- T�i2Mi +H�bb2b- 2i+X r?2M r`�M;HBM; i?2 /�i�X Ai �HbQ 2M�#H2b mb iQ +QKT�`2 *?BM� iQ Qi?2`
T�i2Mi@BbbmBM; �mi?Q`BiB2bX 6BM�HHv- #�b2/ QM � 7`�KBM; bi`�i2;v- � +QMi2Mi �M�HvbBb r�b 2KTHQv2/ BM Q`/2` iQ
/2b+`B#2 i?2 i?2`�T2miB+ ;`QmTb i?2 T�i2Mi /�i�#�b2 BM *?BM� 7Q+mb2b QMX

�7i2` ?�pBM; 2ti`�+i2/ i?2 BM7Q`K�iBQM 7`QK i?2 T�i2Mib �M/ i`2�iBM; i?2 /�i� bQ i?�i r2 +�M �M�Hvx2 Bi-
i?2 T`QiQ+QH 7Q`2b22b i?2 mMbmT2`pBb2/ Ub2KB@bmT2`pBb2/V +H�bbB}+�iBQM Q7 T�i2Mib i?`Qm;? �M G�i2Mi .B`B+?H2i
�HHQ+�iBQM UG.�V �M�HvbBbX h?2 G.� �M�HvbBb �Mbr2`b iQ i?2 [m2biBQM URV q?2`2 HB2b i?2 7Q+mb Q7 BMMQp�iBQM BM
i?2 *?BM2b2 T?�`K�+2miB+�H BM/mbi`v\X Ai �HHQrb � +QKTmi�iBQM�H iQTB+ KQ/2HBM; Q7 i?2 T�i2Mib- 2HBKBM�iBM;
?mK�M@K�/2 BM�++m`�+B2bX lHiBK�i2Hv- Bi 2M�#H2b mb iQ +QKT�`2 Bib `2bmHib iQ i?2 T`2pBQmb �TTHB+�iBQM Q7
+H�bbB}+�iBQM mbBM; � 7`�KBM; bi`�i2;v �M/ ;Bp2b i?2 }`bi BMbB;?i BMiQ BMMQp�iBQM /vM�KB+b BM *?BM� i?`Qm;?
� +QKT�`BbQM Q7 i?2 KQbi +QKKQM rQ`/b i?2v ?�p2 BM +QKKQMX

AM � b2+QM/ bi2T- BMMQp�iBQM /vM�KB+b rBHH #2 K�TT2/ Qmi i?�MFb iQ i?2 C�++�`/ bBKBH�`Biv BM/2tX :QBM; #�+F
iQ C�++�`/ URNykV- i?2 K2�bm`2K2Mi �HHQrb iQ K2�bm`2 i?2 bBKBH�`Biv #2ir22M i2tib #v i�FBM; BMiQ �++QmMi i?2
rQ`/b �M/ i?2 Q`/2` i?2v �`2 BMX .m2 iQ i?2 b+B2MiB}+ H�M;m�;2 Q7 T�i2Mib- i?Bb �TT`Q�+? /22Kb T`QKBbBM;X
lHiBK�i2Hv bBKBH�`BiB2b #2ir22M T�i2Mi +H�bb2b rBHH #2 �M�Hvx2/ i?`Qm;? iBK2- r?B+? +�Tim`2b BMMQp�iBQM
/vM�KB+bX h?mb- i?2 K2�bm`2K2Mi Q7 i?2 C�++�`/ bBKBH�`Biv �HHQrb iQ �Mbr2` i?2 b2+QM/ [m2biBQM, UkV q?�i
FBM/ Q7 /vM�KB+b /Q r2 }M/ #2ir22M T�i2Mi i?2K�iB+bf+H�bb2b\ JQ`2 T`2+Bb2Hv, q?�i Bb i?2 `2H�iBQMb?BT Q7
T�i2Mi +H�bb2b �+`Qbb iBK2\X

�M 2+QMQK2i`B+ KQ/2H rBHH #2 #�b2/ QM i?2 C�++�`/ bBKBH�`Biv- �M�HvxBM; i?2 BKT�+i Q7 i?2 C�++�`/ bBKBH�`Biv
QM i?2 T�i2Mi +QmMi- miBHBxBM; H�;;2/ C�++�`/ bBKBH�`BiB2bX h?2 2+QMQK2i`B+ KQ/2H +QMbiBimi2b i?2 i?B`/ bi2T
�M/ rBHH +�i2` iQ i?2 H�bi [m2biBQM UjV q?�i Bb i?2 `2H�iBQMb?BT #2ir22M i?2 bBKBH�`Biv Q7 T�i2Mi +H�bb2b �M/
i?2 T�i2Mi +QmMi r?2M i�FBM; BMiQ �++QmMi i?2 iBK2 H�;\X lHiBK�i2Hv- i?2 2+QMQK2i`B+ KQ/2H �HHQrb iQ �bb2bb
i?2 iBK2 Bi i�F2b 7Q` bBKBH�`BiB2b #2ir22M T�i2Mi i?2K�iB+b iQ BM~m2M+2 i?2 T�i2Mi +QmMiX P` �i r?B+? T2`BQ/
Q7 K�im`Biv i?2 bBKBH�`BiB2b BKT�+i i?2 T�i2Mi +QmMi- K2�MBM; r?2i?2` bBKBH�`BiB2b Q7 i?2 /Bbi�Mi T�bi Q`
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M2�` T�bi BKT�+i BiX AM i?Bb `2;�`/- i?2 2+QMQK2i`B+ KQ/2H �HHQrb iQ +�Tim`2 i?2 +v+H2 Q7 BMMQp�iBQM Q7 i?2
T?�`K�+2miB+�H BM/mbi`v BM *?BM�X

hQ bmKK�`Bx2- i?Bb i?2bBb mb2b 7Qm` �M�HviB+ K2i?Q/b, � +QMi2Mi@�M�HvbBb UrBi? �M/ rBi?Qmi � ǳ7`�KBM;
bi`�i2;vǴV- b2+QM/- �M mMbmT2`pBb2/ Ub2KB@bmT2`pBb2/V +H�bbB}+�iBQM #�b2/ QM � G�i2Mi .B`B+?H2i �HHQ+�iBQM
UG.�V �TT`Q�+?- i?B`/ i?2 C�++�`/ bBKBH�`Biv iQ K2�bm`2 bBKBH�`Biv #2ir22M /�i�b2ib- �M/ }M�HHv 2+QMQK2i`B+
i2bib QM � T�M2H HBM2�` KQ/2H �M�HvxBM; i?2 BKT�+i Q7 i?2 H�;;2/ bBKBH�`Biv QM i?2 T�i2Mi +QmMiX h?2b2
�TT`Q�+?2b �M/ 2�+?Ƕb Tm`TQb2 rBHH #2 2tTH�BM2/ �i � 7m`i?2` TQBMiX 1�+? Bb i?2`2#v +QMbB/2`2/ T�`i Q7 i?2
/2p2HQT2/ T`QiQ+QHX �HH �M�HvbBb Bb T2`7Q`K2/ pB� � +QKTmiBM; TH�i7Q`K +�HH2/ LɃ�M+2@_ UrrrXMm�M+2@`X+QKV
9X

.�i� a+B2M+2 i2+?MB[m2b K�F2 i?2 �M�HvbBb Q7 i?2 T`2b2Mi2/ �bT2+ib Q7 BMMQp�iBQM /vM�KB+b TQbbB#H2 BM i?2
}`bi TH�+2X J�Mm�HHv i?2b2 [m2biBQMb rQmH/ ?�`/Hv #2 �#H2 iQ #2 i`2�i2/X AM 7mim`2 `2b2�`+?- Qm` }M/BM;b +�M
#2 +`Qbb@`272`2M+2/ rBi? }M/BM;b 7`QK Qi?2` BM/mbi`B2b �M/ +QmMi`B2b r?2M �TTHvBM; Qm` T`QiQ+QHX h?2`27Q`2-
i?Bb i?2bBb +QMbiBimi2b � MQp2Hiv rBi? `2;�`/b iQ i?2 iQTB+ �b r2HH �b i?2 K2i?Q/QHQ;B+�H +?QB+2X Ai ?�b
#22M b?QrM i?�i i?2`2 ?�b MQi #22M 2MQm;? [m�MiBi�iBp2 `2b2�`+? QM BMMQp�iBQM BM *?BM�- BM T�`iB+mH�` QM
i?2 T?�`K�+2miB+�H BM/mbi`vX JQ`2Qp2`- .�i� a+B2M+2 i2+?MB[m2b i?�i �`2 BM+`2�bBM;Hv �TTHB2/ #v #mbBM2bb
T`Q72bbBQM�Hb ?�p2 MQi #22M rB/2Hv �/QTi2/ #v #mbBM2bb b+?QH�`b v2iX

8Xk a�KTH2 /2b+`BTiBQM

8XkXR .�i� +QHH2+iBQM T`Q+2bb

AM i?2 7QHHQrBM;- i?2 /�i� +QHH2+iBQM rBHH #2 2tTH�BM2/- �M/ i?2 +Q`Tmb rBHH #2 T`2b2Mi2/X h?Bb T�`i 72�im`2b i?2
}`bi bi2T Q7 i?2 T`QiQ+QH i?�i Bb #2BM; /2p2HQT2/ iQ +�Tim`2 BMMQp�iBQM /vM�KB+bX AM Bib2H7- i?2 /�i� +QHH2+iBQM
Bb �M BMi2;`�H T�`i Q7 i?2 T`QiQ+QH bBM+2 �M �H;Q`Bi?K ?�/ #22M /2p2HQT2/ iQ 2ti`�+i i?2 BM7Q`K�iBQM 7`QK X?iKH
}H2bX .�i� a+B2M+2 �HHQr2/ iQ 2ti`�+i `2H2p�Mi BM7Q`K�iBQM 7`QK kj3-3dy T�i2Mib `2H�i2/ iQ T?�`K�+2miB+�Hb
7`QK RNNy iQ kyRdX � KQ`2 /2i�BH2/ 2tTH�M�iBQM rBHH 7QHHQrX

"27Q`2 2tTH�BMBM; ?Qr T�i2Mib r2`2 +QHH2+i2/- ?Qr2p2`- Bi Bb BKTQ`i�Mi iQ mM/2`bi�M/ i?�i T�i2Mib �`2
+QMbB/2`2/ � p�HB/ T`Qtv 7Q` BMMQp�iBQM �M/ ?�p2 `2+2Bp2/ �ii2MiBQM 7`QK p�`BQmb b+?QH�`b BM /Bz2`2Mi }2H/bX
.2bTBi2 MQi B;MQKBMBQmbHv #2BM; +QMbB/2`2/ � p�HB/ T`Qtv 7Q` BMMQp�iBQM- T�i2Mib ?�p2 T`Qp2M iQ #2 mb27mH BM
2KTB`B+�H bim/B2bX a2p2`�H �mi?Q`b +QMbB/2` i?2K � p�HB/ T`Qtv U>�;2/QQ`M �M/ *HQQ/i kyyjVX AM T�`iB+mH�`-
rBi?BM i?Bb `2b2�`+? T`QD2+i- T�i2Mib +�M #2 +QMbB/2`2/ �M �/2[m�i2 T`Qtv- bBM+2 i?2 T?�`K�+2miB+�H BM/mbi`v
Bb �M BM/mbi`v ?B;?Hv `2HB�Mi QM i?2 T�i2MiBM; Q7 Bib BMMQp�iBQMb U�`mM/2H �M/ E�#H� RNN3c 6`Qbi �M/ w?Qm
kyyyc >�/2M;m2- /2 J�`+2HHBb@q�`BM- �M/ q�`BM kyR8VX AM/22/- i?2 T?�`K�+2miB+�H BM/mbi`v Bb QM2 Q7
i?2 BM/mbi`B2b rBi? i?2 ?B;?2bi T`QT2MbBiv `�i2b 7Q` T�i2MiBM;- 7Q` BMbi�M+2- dNXkW BM RNN3 U�`mM/2H �M/
E�#H� RNN3VX qBi?Qmi i?2 T�i2MiBM; Q7 M2r /`m;b �M/ +QKTQmM/b- ?2M+2 i?2 T`Qi2+iBQM �;�BMbi ;2M2`B+b-
T?�`K�+2miB+�H K�Mm7�+im`2`b +�MMQi b?QmH/2` i?2 ?B;? _�. +Qbib �bbQ+B�i2/ rBi? i?2 /2p2HQTK2Mi Q7
T?�`K�+2miB+�H BMMQp�iBQMX JQ`2Qp2`- .�M; �M/ JQiQ?�b?B UkyR8V 2tTH�BM2/ i?�i T�i2Mi bi�iBbiB+b �`2 �
K2�MBM;7mH T`Qtv 7Q` BMMQp�iBQM BM *?BM� bBM+2 i?2v 7QmM/ i?�i T�i2Mi +QmMi Bb +Q``2H�i2/ rBi? _�. BMTmi
�M/ }M�M+B�H QmiTmiX L2p2`i?2H2bb- T�i2Mib �`2 MQi �#H2 iQ 7mHHv TB+im`2 BMMQp�iBQM bBM+2 BMMQp�iBQMb KB;?i �i
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iBK2b MQi #2 T�i2Mi2/ Q` �`2 MQi TQbbB#H2 iQ #2 T�i2Mi2/ U:`BHB+?2b RNNyVX h?2 `BbF Q7 i?2 H�ii2` Bb KBMBKBx2/-
bBM+2 i?Bb T�T2` 7Q+mb2/ QM i?2 T?�`K�+2miB+�H BM/mbi`vX

S�i2Mib ?�p2 #22M +QHH2+i2/ i?`Qm;? i?2 .2`r2Mi qQ`H/ S�i2Mib AM/2t U.qSAV- i?�i +Qp2`b R9Xj KBHHBQM
BMp2MiBQMb 7`QK 9y rQ`H/rB/2 T�i2Mi@BbbmBM; �mi?Q`BiB2b Uǳ.2`r2Mi qQ`H/ S�i2Mib AM/2t-Ǵ MX/XVX q2# Q7
a+B2M+2 `mMb i?Bb /�i�#�b2 i?�i ?�b i?2 �/p�Mi�;2 Q7 T`QpB/BM; ;HQ#�H T�i2Mi /�i� BM 1M;HBb?X h?2 i`�MbH�iBQM
?�b #22M mM/2`i�F2M #v BM/mbi`v 2tT2`ib i?2`2#v 2Mbm`BM; i?2 �++m`�i2 i`�MbH�iBQM Q7 i?2 +QMi2MiX :Bp2M
i?2 BKTQ`i�M+2 Q7 i?2 i2ti +QMi2Mi 7Q` i?Bb �M�HvbBb- �M �++m`�i2 i`�MbH�iBQM Bb +`m+B�HX

� F2vrQ`/ b2�`+? 2M�#H2/ i?2 `2b2�`+?2` iQ B/2MiB7v T�i2Mib `2H�i2/ iQ i?2 T?�`K�+2miB+�H BM/mbi`vX h?2
F2vrQ`/ mb2/ r�b T?�`K�+2mi �M/ �HHQr2/ iQ B/2MiB7v kj3-3dy T�i2Mib 7`QK RNNy iQ kyRd `2H�i2/ iQ T?�`@
K�+2miB+�Hb U`2i`B2p2/ P+iQ#2` R3i?- kyRdVX h?2 T�i2Mib r2`2 /QrMHQ�/2/ BM X?iKH �M/ Xiti 7Q`K�ibX h?2v
i?2`2#v 2M+QKT�bb �HH i?2 BMMQp�iBQMb Q7 i?2 BM/mbi`v- T`Q/m+i �M/ T`Q+2bb BMMQp�iBQMbX h?2 BM7Q`K�iBQM
`2i�BM2/ BM i?2 .2`r2Mi qQ`H/ S�i2Mi AM/2t /Q2b MQi �HHQr iQ B/2MiB7v r?2i?2` i?2 T�i2Mi +QMbiBimi2b �
T`Q/m+i- T`Q+2bb- `�/B+�H Q` BM+`2K2Mi�H BMMQp�iBQMX "mi- i?2 +QMbQHB/�iBQM Q7 �HH ivT2b Q7 BMMQp�iBQMb Bb
2bb2MiB�H r?2M �M�HvxBM; i?2 /vM�KB+b Q7 i?2 BM/mbi`v �b � r?QH2X

8XkXk a�KTH2 �M�HvbBb

S�i2Mib ?�p2 `2+2Bp2/ �ii2MiBQM 7`QK b+?QH�`b BM p�`BQmb }2H/b �M/ ?�p2 b22M /Bz2`2Mi K2i?Q/QHQ;B2b 2KTHQv2/X
J�/�MB �M/ q2#2` UkyReV- T`2b2Mi � +QKT`2?2MbBp2 Qp2`pB2r Q7 T�i2Mi �M�HvbBb K2i?Q/QHQ;B2b- �M�HvxBM; i?2
2pQHmiBQM Q7 T�i2Mi KBMBM;X h?2v B/2MiB7v i?`22 bi�;2b �M/ 2tTH�BM i?�i r?2M i�FBM; i?2 K2�M Tm#HB+�iBQM
v2�` Q7 T�T2`b `2H�i2/ iQ T�i2Mi �M�HvbBb- `2b2�`+?2`b 7Q+mb2/ QM #B#HBQK2i`B+b �M�HvbBb �M/ +Bi�iBQM �M�HvbBb
�`QmM/ kyyR �M/ kyy9- BM i?2 b2+QM/ bi�;2 `2b2�`+?2`b +QM+2Mi`�i2/ QM +Hmbi2` �M�HvbBb �`QmM/ kyy9 �M/
kyye- �M/ i?2M �;�BM BM kyyd QM mbBM; M2irQ`F �M�HvbBb iQ �M�Hvx2 T�i2MibX 6BM�HHv- i?2v b?Qr @ BM i?2 i?B`/
bi�;2 @ i?�i i2ti KBMBM; �M/ b2K�MiB+ �M�HvbBb Bb i?2 KQbi TQTmH�` K2i?Q/QHQ;v BM kyy3 UJ�/�MB �M/ q2#2`
kyReVX h?Bb i?2bBb Bb �/QTiBM; i2ti KBMBM; �b � K2i?Q/QHQ;v iQ 2ti`�+i BM7Q`K�iBQM 7`QK T�i2MibX

�##�b- w?�M;- �M/ E?�M UkyR9V /2}M2/ i2ti KBMBM; �b � ǳFMQrH2/;2 #�b2/ T`Q+2bb i?�i mb2b �M�HviB+ iQQHb
iQ /2`Bp2 K2�MBM;7mH BM7Q`K�iBQM 7`QK i?2 M�im`�H H�M;m�;2 i2tiǴ UTX 8VX h2ti KBMBM; �b � K2i?Q/QHQ;v
i?2`2#v /Bz2`b 7`QK i?2 Qi?2` K2i?Q/QHQ;B2b BMbQ7�` �b Bi Bb #�b2/ QM T�i2Mi +QMi2Mi �M/ �HHQrb iQ i`2�i
mMbi`m+im`2/ /�i� �b r2HH �b bi`m+im`2/ /�i�- 2ti`�+iBM; FMQrH2/;2 �M/ BM7Q`K�iBQM UJ�/�MB �M/ q2#2`
kyReVX lMbi`m+im`2/ /�i� Q7 � T�i2Mi �`2 i2tib- bm+? �b +H�BKb- �#bi`�+ib Q` /2b+`BTiBQMb Q7 i?2 BMp2MiBQM
r?Qb2 BM7Q`K�iBQM Bb HQbi r?2M �M�HvxBM; bQH2Hv bi`m+im`2/ /�i� bm+? �b T�i2Mi MmK#2`- }HBM; /�i2 �M/
�bbB;M22b Uhb2M;- GBM- �M/ GBM kyydVX >2M+2- �TTHvBM; i2ti KBMBM; i2+?MB[m2b �HHQrb ;2iiBM; � #2ii2` TB+im`2
Q7 � T�i2MiX Ai ?�b iQ #2 MQi2/ i?�i i2ti KBMBM; i2+?MB[m2b +�MMQi ;m�`�Mi22 i?2 +Q``2+i `2T`2b2Mi�iBQM Q7
+QM+2Tib U�##�b- w?�M;- �M/ E?�M kyR9VX L2p2`i?2H2bb- Bi Bb � T`QKBbBM; �TT`Q�+? bBM+2 Bi �HHQrb iQ i�F2
BMiQ �++QmMi bi`m+im`2/ �b r2HH �b mMbi`m+im`2/ /�i� �M/ ?2M+2 i?2 T�i2Mib BM i?2B` iQi�HBivX

�++Q`/BM; iQ i?2 HBi2`�im`2- � i2ti KBMBM; �TT`Q�+? BM T�i2Mi �M�HvbBb +�M #2 T`BK�`BHv +�i2;Q`Bx2/ BM i?2
7QHHQrBM; �TT`Q�+?2b, ǳLGS- T`QT2`iv@7mM+iBQM #�b2/ �TT`Q�+?2b- `mH2 #�b2/ �TT`Q�+?2b- M2m`�H M2irQ`Fb
#�b2/ �TT`Q�+?2b- �M/ b2K�MiB+ #�b2/ �TT`Q�+?2bǴ U�##�b- w?�M;- �M/ E?�M kyR9, TX eVX h2ti KBMBM; mb2/
BM T�i2Mi �M�HvbBb Bb ǳH�`;2Hv #�b2/ QM LGS- T`QT2`iv@7mM+iBQM #�b2/ �TT`Q�+?2b- `mH2 #�b2/ �TT`Q�+?2b-
M2m`�H M2irQ`Fb #�b2/ �TT`Q�+?2b- �M/ b2K�MiB+ #�b2/ �TT`Q�+?2bǴ U62BM2`2`- >Q`MBF- �M/ J2v2` kyy3VX
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h?Bb T�T2` mb2b �M LGS #�b2/ �TT`Q�+?- r?B+? K2�Mb i?�i ǳ+QKTmi�iBQM�H K2+?�MBbKb iQ �M�Hvx2 �M/
`2T`2b2Mi i?2 i2tim�H BM7Q`K�iBQM T`2b2Mi BM 2H2+i`QMB+ /Q+mK2MibǴ �`2 mb2/ U�##�b- w?�M;- �M/ E?�M
kyR9, TX eVX �Hi?Qm;? i?Bb �TT`Q�+? +�M 2Mi�BH +2`i�BM Bbbm2b Q7 �/2[m�i2 `2T`2b2Mi�iBQM Q7 i?2 BM7Q`K�iBQM
+QMi�BM2/- i?2v �`2 +QMbB/2`2/ p2`v 2z2+iBp2 BM �M�HvxBM; ǳH�`;2 /Q+mK2Mib +QMi�BMBM; ?m;2 pQHmK2b Q7
i2tim�H /�i�Ǵ U�##�b- w?�M;- �M/ E?�M kyR9, TX eVX

h?mb- �b � }`bi bi2T- i?2 /�i�#�b2 r�b +`2�i2/ 7`QK KmHiBTH2 U93yV X?iKH }H2b- r?B+? +QMi�BM i?2 7mHH T�i2Mi
rBi? iBiH2- �#bi`�+i- Tm#HB+�iBQM /�i2- �bbB;M22b- BMp2MiQ`b- 2i+X h?2b2 X?iKH }H2b r2`2 2ti`�+i2/ 7`QK i?2
.2`r2Mi qQ`H/ S�i2Mi AM/2t- �++Q`/BM; iQ i?2 �7Q`2K2MiBQM2/ K2i?Q/X �b K2MiBQM2/- i?2 i?2bBb `2HB2b QM
i?2 TQr2` Q7 i?2 TH�i7Q`K LɃ�M+2@_X _aim/BQǶb A.1 Bb mb2/ 7Q` �++2bbBM; i?2 TH�i7Q`KX h?2 iK T�+F�;2-
�HHQrBM; iQ i2ti KBM2 /�i� r�b BMbi�HH2/ QM i?2 TH�i7Q`KX h?2M 62BM2`2`- >Q`MBF- �M/ J2v2` Ukyy3V �b r2HH
�b aBH;2 �M/ _Q#BMbQM UkyRdV r�b 7QHHQr2/- r?Q Qz2` � +QKT`2?2MbBp2 Qp2`pB2r Q7 i2ti KBMBM; i2+?MB[m2b
rBi? _- mbBM; i?2 iK T�+F�;2 BM _X �7i2` i?2 +QHH2+iBQM Q7 i?2 X?iKH }H2b- i?2 /�i�b2i r�b T`2T�`2/ �M/ iB/B2/
7QHHQrBM; qB+F?�K UkyR9VǶb T`BM+BTH2, ǳRX 1�+? p�`B�#H2 7Q`Kb � +QHmKMX kX 1�+? Q#b2`p�iBQM 7Q`Kb � `QrX
jX 1�+? ivT2 Q7 Q#b2`p�iBQM�H mMBi 7Q`Kb � i�#H2XǴ UTX 9VX 6m`i?2`KQ`2- i?2 /�i�b2i r�b +H2�M2/ 8 r?BHbi
2ti`�+iBM; BM7Q`K�iBQM `2H�i2/ iQ i?2 T�i2Mi BM/2t- T�i2Mi MmK#2`- i?2 iBiH2- i?2 �#bi`�+i- i?2 Tm#HB+�iBQM
/�i2- i?2 ;2Q;`�T?B+ �`2� Q7 `2;Bbi`�iBQM- i?2 BMp2MiQ`- i?2 �bbB;M22- i?2 .2`r2Mi +H�bb- i?2 K�Mm�H +Q/2 �M/
i?2 ivT2 Q7 Tm#HB+�iBQMX JQ`2Qp2`- r2 +`2�i2/ � p�`B�#H2 7Q` i?2 b2[m2M+2 Q7 BMp2MiQ`b �M/ i?2 b2[m2M+2 Q7
�bbB;M22bX aQ i?�i r?2M HQQFBM; 7Q` i?2 iQT T�i2Mi ?QH/2`b- 7Q` BMbi�M+2- r2 +�M +H�bbB7v �++Q`/BM; iQ r?2i?2`
Bi r�b i?2 �bbB;M22 BM i?2 }`bi TQbBiBQMX

1�+? BM/2t `2;`QmTb �i H2�bi QM2 T�i2Mi MmK#2`X 6`QK i?2 T�i2Mi MmK#2`- i?2 .2`r2Mi S`BK�` �++2bbBQM
LmK#2`- i?2 Tm#HB+�iBQM /�i2 Bb 2ti`�+i2/X JQ`2Qp2`- i?2 ;2Q;`�T?B+�H �`2� Q7 `2;Bbi`�iBQM Bb Q#i�BM2/ #v
bm#b2iiBM; i?2 irQ }`bi +�TBi�H H2ii2`b Q7 i?2 T�i2Mi MmK#2` U7Q` 2t�KTH2- 7Q` *?BM� i?Bb +Q``2bTQM/b iQ *LVX
aBM+2 QM2 T�i2Mi +�M #2 �bbB;M2/ iQ b2p2`�H T�i2Mi ?QH/2`b- .2`r2Mi +H�bb2b �M/ K�Mm�H +Q/2b- � b2T�`�i2
/�i�b2i r�b +`2�i2/ rBi? bTHBi �bbB;M22b- .2`r2Mi +H�bb2b- �M/ K�Mm�H +Q/2b- �HHQrBM; � KQ`2 /BbiBM+i �M�HvbBbX
Pp2`�HH- Bi iQQF �`QmM/ QM2 /�v 7Q` i?2 r`Bii2M +Q/2 iQ +QKTBH2 �M/ 2ti`�+i i?2 BM7Q`K�iBQM 7`QK i?2 T�i2Mib
BMiQ � /�i� 7`�K2X

AM � bm#b2[m2Mi bi2T- i?2 /�i�b2i r�b 7m`i?2` +H2�M2/- i�FBM; BMiQ �++QmMi T�i2Mi �TTHB+�iBQMb �M/ MQi ;`�Mi2/
T�i2Mib eX S�i2Mi �TTHB+�iBQMb BM+Hm/2 +?�M;2b iQ i?2 T�i2Mi +QMi2Mi �b r2HH �b T2iiv T�i2MibX 6BM�HHv- i?2
Q`B;BM�H /�i�#�b2 Q7 kj3-3dy T�i2Mib r�b `2/m+2/ iQ kk3-Ry3 T�i2Mib- +QKT`BbBM; 3NR-R8N T�i2Mi MmK#2`b- Q7
r?B+? eN-Nkj r2`2 }H2/ �i i?2 aASP BM *?BM�X h?2b2 `2K�BMBM; kk3-Ry3 T�i2Mib r2`2 }H2/ �i jN /Bz2`2Mi
T�i2Mi@}HBM; �mi?Q`BiB2b U�TT2M/Bt, h�#H2 eVX

q?BH2 � T�`i Q7 i?2 �M�HvbBb +Qp2`b i?2 r?QH2 /�i�#�b2 Q7 kk3-Ry3 T�i2Mib- r2 �`2 BMi2`2bi2/ BM B/2MiB7vBM;
i?2 i?2`�T2miB+ ;`QmTb +Qp2`2/ #v i?2 T�i2MibX hQ i?Bb 2M/- � +QMi2Mi �M�HvbBb #�b2/ QM � 7`�KBM; bi`�i2;v
r�b 2KTHQv2/- 7QHHQrBM; i?2 S?�`K� _�. �MMm�H `2pB2r kyRd UGHQv/ kyRdVX h?2 /�i�#�b2 r�b `2/m+2/
iQ 3k-edk T�i2Mib #v b2H2+iBM; i?2 T�i2Mib i?�i �`2 T`2b2MiBM; R8 /Bz2`2Mi i?2`�T2miB+ ;`QmTb, �HBK2Mi�`v

8h?2 +H2�MBM; BMpQHp2/ i?2 2HBKBM�iBQM Q7 +2`i�BM i2`Kb bm+? �b Ǵ.2i�BH2/ /2b+`BTiBQMǴ Q` ǴMQp2HivǴ i?�i �`2 iBiH2b BM i?2
T�i2Mi �#bi`�+ibX

eaBM+2 M�iBQM�H #m`2�mb i2M/ iQ ?�p2 /Bz2`2Mi /Q+mK2Mi ivT2b �M/ �bbB;M2/ +Q/2b- i?2 +Q/2b `2H�i2/ iQ T�i2Mi �TTHB+�iBQMb
r2`2 B/2MiB}2/ 7Q` 2�+? +QmMi`v b2T�`�i2HvX 6Q` i?2 la Bi r�b MQi TQbbB#H2 iQ b2T�`�i2 T�i2Mi �TTHB+�iBQMb �M/ ;`�MibX LQM2i?2@
H2bb- i?2 �mi?Q`b ?�p2 /2+B/2/ iQ BM+Hm/2 i?2 la BM i?2 /�i�b2i- bBM+2 i?2 7Q+mb Q7 i?Bb i?2bBb HB2b QM *?BM�- �M/ i?mb i?Bb
HBKBi�iBQM +�M #2 M2;H2+i2/X
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J2i�#QHB+- �MiB@*�M+2`- �MiB@AM72+iBp2- �MiB@S�`�bBiB+- "BQi2+?MQHQ;v- "HQQ/ +HQiiBM;- *�`/BQp�b+mH�`- .2`K�@
iQHQ;B+�H- :2MBiQm`BM�`v- >Q`KQM�H- AKKmMQHQ;B+�H- Jmb+mHQbF2H2i�H- L2m`QHQ;B+�H- _2bTB`�iQ`v �M/ a2MbQ`vX
h?2 /2+`2�b2/ bBx2 Q7 i?2 /�i�#�b2 +�M #2 2tTH�BM2/ #v T�i2Mib MQi };m`BM; �Mv Q7 i?2b2 iQTB+bX Ai ?�b iQ
#2 MQi2/ i?�i � T�i2Mi +�M #2HQM; iQ KQ`2 i?�M QM2 i?2`�T2miB+ ;`QmT bBM+2 � F2vrQ`/ �TT`Q�+? r�b mb2/c
H2p2`�;BM; i2ti KBMBM;- 2�+? T�i2Mi �#bi`�+i r�b b+�MM2/ 7Q` +2`i�BM i2`KbX h�#H2 8 BM i?2 �TT2M/Bt T`QpB/2b
�M Qp2`pB2r Q7 i?2 R8 i?2`�T2miB+ ;`QmTb �M/ i?2 F2vrQ`/b mb2/ iQ +H�bbB7v T�i2Mib BM � i?2`�T2miB+ ;`QmTX

hQ `2+�TBimH�i2- �HH +QKTmi�iBQM BMpQHpBM; i?2 iQF2MBx�iBQM Q7 i?2 �#bi`�+ib Bb #�b2/ QM aBH;2 �M/ _Q#BMbQM
UkyRdV- mbBM; i?2 iB/vi2ti HB#`�`v U.2 Zm2B`Qx 2i �HX kyR3V �M/ i?2 iB/vp2`b2 HB#`�`v UqB+F?�K kyRdV BM _-
BMbi�HH2/ QM i?2 LɃ�M+2@_ TH�i7Q`KX

AM i?2 7QHHQrBM;- i?2 /�i�- KBM2/ 7`QK i?2 T�i2Mi /�i�#�b2- rBHH #2 /2b+`B#2/X h?2 /�i� /2b+`BTiBQM /2`Bp2/
i?`Qm;? .�i� a+B2M+2 i2+?MB[m2b BM Bib2H7 i?2`2#v +QMbiBimi2b � +QMi`B#miBQM iQ i?2 `2b2�`+? }2H/ /m2 iQ i?2
[m�MiBi�iBp2 T2`bT2+iBp2- �M/ bBM+2 i?2 K�Mm�H +QMbmHi�iBQM Q7 i?Bb H�`;2- mMB[m2 T�i2Mi /�i�b2i rQmH/ MQi
?�p2 �ii�BM2/ bm+? � /2i�BH2/ /2b+`BTiBQM- MQi 2p2M +QMbB/2`BM; i?2 iBK2 Bi rQmH/ i�F2X

8XkXkXR S�i2Mib +QmMi RNNy iQ kyRd

q?BH2 kk3-Ry3 T�i2Mib r2`2 `2i`B2p2/ BM i?2 iBK2 bT�M RNNy iQ kyRd- i?2 #mHF Q7 i?2 T�i2Mib r�b }H2/ #2ir22M
kyy9 �M/ kyRd �++QmMiBM; 7Q` RdN-89y T�i2MibX h?2 +Qp2`�;2 Q7 *?BM2b2 T�i2Mi Tm#HB+�iBQMb BM i?2 .2`r2Mi
AMMQp�iBQM AM/2t +QKK2M+2/ BM RN38X >2M+2 T�i2Mib }H2/ �i i?2 aASP �`2 BM+Hm/2/ Qp2` i?2 r?QH2 iBK2
bT�M +?Qb2MX h?2 7QHHQrBM; };m`2 U6B;m`2 RRV BHHmbi`�i2b i?2 /Bbi`B#miBQM Q7 �HH T�i2Mi }HBM;b Qp2` i?2 iBK2
bT�M RNNy iQ kyRd �7i2` i?2 /�i� +H2�MBM;X

6B;m`2 RR, LmK#2` Q7 Tm#HB+�iBQMb URNNy@kyRdV

dj



AM kyy9 i?2 Ry-yyy K�`F r�b +`Qbb2/ 7Q` i?2 }`bi iBK2X aBM+2 i?2M MmK#2`b ?�p2 #22M �`QmM/ Rj-yyy- #mi
rBi? � bHB;?i BM+`2�b2 BM `2+2Mi v2�`b iQr�`/b i?2 R8-yyy K�`FX h?2 R8-yyy K�`F ?�/ #22M `2�+?2/ #27Q`2-
BM kyyNX AM ;2M2`�H- T�i2MiBM; ?�b BM+`2�b2/ Qp2` i?2 v2�`bX

q?2M HQQFBM; �i i?2 ;2Q;`�T?B+�H xQM2b Q7 T�i2Mi }HBM;- Bi #2+QK2b 2pB/2Mi i?�i *?BM� bm`7�+2b �b �M
BMMQp�iQ` BM `2+2Mi v2�`bX AM i?2 T`2b2Mi /�i�#�b2- *?BM� bm`T�bb2/ i?2 la BM i2`Kb Q7 T�i2Mi }HBM; BM kyR9-
#2BM; b2+QM/ �7i2` i?2 qQ`H/ AMi2HH2+im�H S`QT2`iv P{+2 UqASPV U6B;m`2 RkVX

6B;m`2 Rk, LmK#2` Q7 Tm#HB+�iBQMb T2` ;2Q;`�T?B+�H xQM2 Q7 }HBM; URNNy@kyRdVc UM=kyyyV

aBM+2 i?2 i?2bBb +2Mi2`b �`QmM/ i?2 T?�`K�+2miB+�H BM/mbi`v BM *?BM�- Bi Bb Q7 BKTQ`i�M+2 iQ HQQF �i i?2
MmK#2` Q7 Tm#HB+�iBQMb BM *?BM� b2T2`�i2Hv U6B;m`2 RjVX h?2 /�i�b2i Q7 *?BM2b2 T�i2Mib +Qp2`b eNXNkj
*?BM2b2 T�i2Mib BM iQi�H- 7`QK RNNy iQ kyRdX aBM+2 RNNy- T�i2Mi }HBM; ?�b BM+`2�b2/ `�TB/HvX LQM2i?2H2bb-
i?2`2 ?�b #22M � bHB;?i /2+`2�b2 7`QK kyyN iQ kyRy- #mi T�i2MiBM; `Qb2 �7i2`r�`/ �;�BMX AM kyR8- *?BM2b2
T�i2MiBM; `2�+?2/ Bib K�tBKmK- rBi? �`QmM/ eXyyy T�i2MibX aBM+2 kyR8 T�i2MiBM; ?�b /2+`2�b2/X h?2 HQr
MmK#2` BM kyRd- ?Qr2p2`- KB;?i #2 /m2 iQ i?2 /�i�#�b2 QMHv +Qp2`BM; T�i2Mib mMiBH P+iQ#2` kyRdX Pp2`�HH-
i?2 *?BM2b2 T�ii2`M Q7 T�i2MiBM; Bb bBKBH�` iQ i?2 /Bbi`B#miBQM 7QmM/ BM i?2 T�i2MiBM; #2?�pBQ` Q7 i?2 r?QH2
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/�i�b2iX h?2 ;`�T?B+ +QM}`Kb i?2 i`2M/ ?B;?HB;?i2/ #v 2tT2`ib �M/ DQm`M�HBbib UPpB/2 kyRdV i?�i *?BM� Bb
2K2`;BM; �b �M BMMQp�iQ`X

6B;m`2 Rj, LmK#2` Q7 Tm#HB+�iBQMb BM *?BM� URNNy@kyRdV

8XkXkXk S�i2Mi �bbB;M22b

h?2 7QHHQrBM; b2+iBQM �HHQrb mb iQ ?�p2 � +HQb2` HQQF �i i?2 T�i2Mi �bbB;M22b Q7 Qm` /�i�#�b2X 6B`bi- r2 rBHH
�bb2bb i?2 H�M/b+�T2 #�b2/ QM i?2 ;2M2`�H T�i2Mi �bbB;M22b 7Q` i?2 iBK2 bT�M RNNy iQ kyRd- T`QpB/2/ #v i?2
.2`r2Mi qQ`H/ S�i2Mi AM/2tX h?2M r2 rBHH HQQF �i i?2 T�i2Mi �bbB;M22b Q7 *?BM2b2 T�i2Mib �M/ }M�HHv �i
i?2 T�i2Mi �bbB;M22b Q7 T�i2Mib i?�i ?�/ i?2 aASP �b i?2 }`bi ;2Q;`�T?B+�H xQM2 Q7 }HBM;X

S�i2Mi �bbB;M22b 7`QK RNNy iQ kyRd

h?2 7QHHQrBM; };m`2 U6B;m`2 R9V `2p2�Hb i?�i i?2 #B; T?�`K� +QKT�MB2b };m`2 �b �bbB;M22b rBi? i?2 KQbi
T�i2Mib 7`QK RNNy iQ kyRd- �Hi?Qm;? i?2 lMBp2`bBiv Q7 *�HB7Q`MB� Bb T`2b2Mi �b r2HHX Ai Bb BKTQ`i�Mi iQ `2K�`F
i?�i i?Bb /2b+`BTiBQM /Q2b MQi `2;`QmT �HH bm#bB/B�`B2b Q7 � +QKT�Mvc ?2M+2 i?Bb 2tTH�BMb r?v bQK2 2MiBiB2b
�`2 `2T`2b2Mi2/ irB+2X
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6B;m`2 R9, hQT R8 T�i2Mi ?QH/2`b @ �HH ;2QX xQM2b URNNy@kyRdV

6B;m`2 R9 `2p2�Hb i?�i LQp�`iBb Bb i?2 +QKT�Mv rBi? i?2 KQbi T�i2Mib 7`QK RNNy iQ kyRd- rBi? �`QmM/ 9-yyy
T�i2MibX h?2 "�a6 �: 7QHHQrb Bi rBi? �`QmM/ k-yyyX h?2 #B; T?�`K� +QKT�MB2b �`2 `2T`2b2Mi2/ BM i?Bb
};m`2 �b ?�pBM; KQ`2 i?�M R-8yy T�i2MibX �T�`i 7`QK i?2 ivTB+�H #B; T?�`K� +QKT�MB2b- r2 }M/ +QKT�MB2b
bm+? �b "�a6- amKBiQKQ *?2K- E�Q *Q`T- :2M2Mi2+?- �M/ i?2 lMBp2`bBiv Q7 *�HB7Q`MB� dX q?BH2 KQbi
+QKT�MB2b �`2 LQ`i?@�K2`B+�Mf1m`QT2�M- i?2 E�Q *Q`T- �M/ amKBiQKQ �`2 C�T�M2b2X

S�i2Mi �bbB;M22b BM *?BM� 7`QK RNNy iQ kyRd

S�i2Mi ?QH/2`b Q7 *?BM2b2 T�i2Mib �`2 bBKBH�` iQ i?2 �bbB;M22b Qp2`�HH- BM i?2 b2Mb2 i?�i i?2 #B; T?�`K�
+QKT�MB2b �`2 `2T`2b2Mi2/ U6B;m`2 R8VX 9 Qmi Q7 i?2 R8 BMbiBimiBQMb ?�p2 +?�M;2/X h?2 lMBp2`bBiv Q7
*�HB7Q`MB�- amKBiQKQ- i?2 E�Q *Q`T- �M/ i?2 "�v2` �: �`2 MQi T`2b2Mi BM i?2 iQT R8 �MvKQ`2- #2BM;
`2TH�+2/ #v q2bi2`M T?�`K�+2miB+�H }`Kb, C�Mbb2M S?�`K Lo- .aJ AS �bb2ib "o- a+?2`BM; *Q`T- �M/
qu1h>X q?BH2 i?2 LQp�`iBb �: K�BMi�BMb Bib iQT TQbBiBQM rBi? �`QmM/ j-yyy T�i2Mib- i?2 Qi?2` BMbiBimiBQMb
+?�M;2 i?2B` TQbBiBQMBM; bHB;?iHvX h?Bb }M/BM; ?QH/b i`m2 r?2M bTHBiiBM; i?2 /�i�b2i BMiQ irQ iBK2 7`�K2b-
RNNy iQ kyy8 �M/ kyye iQ kyRdX h?mb- i?2 #B; T�i2Mi ?QH/2`b ?�p2 #22M �#H2 iQ �/�Ti iQ +?�M;2b BM i?2

daQK2 +QKT�MB2b �`2 `2T`2b2Mi2/ irB+2 BM i?2 };m`2- 7Q` BMbi�M+2- i?2 "�a6 �: �M/ i?2 "�a6 a1X

de



BM/mbi`v �b r2HH �b 2+QMQKB+ bi`m+im`2 �M/ T2`bBbic �b �+?BHH�/2HBb �M/ �MiQM�FBb UkyyRV BM/B+�i2/X h?2 iQT
R8 T�i2Mi ?QH/2`b �++QmMi 7Q` Rd-yky T�i2Mib- i?mb �`QmM/ k9XjW Q7 i?2 r?QH2 /�i�b2iX

6B;m`2 R8, hQT R8 T�i2Mi ?QH/2`b @ ;2QX xQM2 Q7 *?BM� URNNy@kyRdV

.m2 iQ i?2 ;HQ#�H +?�`�+i2` Q7 i?2 T?�`K�+2miB+�H BM/mbi`v- Bi /22Kb mMbm`T`BbBM; i?�i i?2 iQT R8 T�i2Mi
�bbB;M22b BM *?BM� �`2 #B; 7Q`2B;M T?�`K�+2miB+�H +QKT�MB2bX LQM2i?2H2bb- Bi b22Kb `2�bQM�#H2 iQ HQQF BMiQ
i?2 T�i2Mi ?QH/2`b Q7 T�i2Mib }H2/ }`bi BM *?BM�X h?Bb /BbiBM+iBQM 2M�#H2b mb iQ �bb2bb r?2`2 BMMQp�iBQM BM
*?BM� Bb #2BM; bQm`+2/ 7`QK U6B;m`2 ReVX

dd



6B;m`2 Re, hQT R8 T�i2Mi ?QH/2`b @ *?BM� Rbi ;2QX xQM2 Q7 }HBM; URNNy@kyRdV

q?2M b2H2+iBM; T�i2Mib r?Qb2 }`bi ;2Q;`�T?B+�H xQM2 Q7 Tm#HB+�iBQM Bb *?BM�- Bi Bb `2p2�H2/ i?�i i?2 KQbi
bB;MB}+�Mi T�i2Mi ?QH/2`b �`2 *?BM2b2 mMBp2`bBiB2b Q` `2b2�`+? BMbiBimiBQMbX h?2 "2BDBM; :m�M;rmx?Qm "BQ@
HQ;B+�H a+B2M+2 AMbiBimi2 };m`2b BM iQT TQbBiBQM rBi? �`QmM/ 9yy T�i2MibX h?mb- i?2 T�i2Mi +QmMi Q7 T�i2Mib
}H2/ BM *?BM� BM ;2M2`�H �M/ i?Qb2 Q`B;BM�iBM; 7`QK *?BM� /Bz2` +QMbB/2`�#HvX LQM2i?2H2bb- *?BM� ?�b #2@
+QK2 � 7Q+mb Q7 T�i2MiBM; �ii2MiBQMX "B; T?�`K�+2miB+�H }`Kb b?Qr +QMbB/2`�#H2 BMi2`2bi BM T�i2MiBM; i?2B`
BMMQp�iBQM BM *?BM�X JQ`2Qp2`- BM i?2 +�b2 Q7 T�i2Mib Q`B;BM�iBM; BM *?BM�- i?2 iQT R8 T�i2Mi �bbB;M22b
BM/B+�i2 �M BMi2`2bi Q7 *?BM2b2 BMbiBimiBQMb BM T�i2MiBM;X

8XkXkXj h?2K�iB+ 6B2H/b

h?2 .2`r2Mi qQ`H/ S�i2Mib AM/2t �HHQrb 7Q` � T`2HBKBM�`v �M�HvbBb Q7 i?2 +H�bbB}+�iBQM Q7 T?�`K�+2miB+�H
T�i2MibX q?BH2 Qp2`�HH +�i2;Q`B2b �`2 BM/B+�i2/- i?2 .2`r2Mi +H�bb +Q/2 �M/ i?2 .2`r2Mi K�Mm�H +Q/2b �HHQr
� KQ`2 �++m`�i2 i`2�iK2Mi Q7 i?2 T`2b2Mi /�i�#�b2X
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"v BM/B+�iBQM

"v bBKTH2 BM/B+�iBQM- Bi Bb MQi bm`T`BbBM; i?�i *?2KBbi`v- S?�`K�+QHQ;v S?�`K�+v �M/ "BQi2+?MQHQ;v �TTHB2/
JB+`Q#BQHQ;v �`2 i?2 }2H/b `2bTQMbB#H2 7Q` KQbi Q7 i?2 T�i2Mib 7`QK RNNy iQ kyRdX >Qr2p2`- i?2 7QHHQrBM;
};m`2 U6B;m`2 RdV `2p2�Hb i?�i T�i2Mib `2H�i2/ iQ T?�`K�+2miB+�Hb iQm+? mTQM p�`BQmb Qi?2` }2H/b �b r2HHX

6B;m`2 Rd, h?2K�iB+b Q7 T?�`K�+2miB+�H T�i2Mib

"v .2`r2Mi *H�bb

h?2 .2`r2Mi qQ`H/ S�i2Mi AM/2t T`QpB/2b � bBKTH2 +H�bbB}+�iBQM BMiQ i?`22 #`Q�/ �`2�b, � +?2KB+�H U�@JV-
�M 2M;BM22`BM; US@ZV �M/ �M 2H2+i`B+�H � 2H2+i`QMB+ Ua@sV �`2�X h?2 `2bT2+iBp2 H2ii2`b `2T`2b2Mi � b2+iBQM Q7
i?2 �`2�X h?2 +?2KB+�H �`2� +QMi�BMb i?2 T?�`K�+2miB+�H b2+iBQM `2T`2b2Mi2/ #v i?2 H2ii2` "X h?2 7QHHQrBM;
};m`2 U6B;m`2 R3V `2p2�Hb i?2 T�i2Mi +QmMi 7Q` i?2 iQT Ry .2`r2Mi +H�bb +Q/2b BM *?BM�X q?BH2 }p2 Q7 i?2
+H�bb +Q/2b �`2 BM i?2 T?�`K�+2miB+�Hb b2+iBQM U"V- i?`22 �`2 BM i?2 6QQ/- .2i2`;2Mib- q�i2` h`2�iK2Mi �M/
"BQi2+?MQHQ;v b2+iBQM U.V- �M/ 2�+? QM2 BM i?2 SQHvK2`b �M/ SH�biB+b U�V- �M/ AMbi`mK2Mi�iBQM- J2�bm`BM;
�M/ h2biBM; b2+iBQM UaVX >2M+2- r?BH2 i?2 K�DQ`Biv Bb +H�bbB}2/ �b T�i2Mib BM i?2 T?�`K�+2miB+�Hb b2+iBQM- �
+QMbB/2`�#H2 �KQmMi Bb }H2/ BM i?2 6QQ/- .2i2`;2Mib- q�i2` h`2�iK2Mi �M/ "BQi2+?MQHQ;v b2+iBQM- �HbQX �b
2tTH�BM2/ BM i?2 T�MQ`�K�- T?�`K�+2miB+�H }`Kb /Bp2`bB}2/ U*?2`p2M�F kyy8VX
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6B;m`2 R3, hQT Ry .2`r2Mi +H�bb2b Q7 *?BM2b2 T�i2Mib URNNy@kyRdV

h?2 MmK#2` i?�i 7QHHQrb i?2 H2ii2` `2T`2b2Mib � bm#b2+iBQM Q7 i?2 H2ii2` b2+iBQMX >2M+2- i?2 �HT?�MmK2`B+
+QK#BM�iBQM �HHQrb iQ B/2MiB7v i?2 KQ`2 bT2+B}+ i?2K�iB+b i?�i �`2 +Qp2`2/ i?2 KQbi #v T�i2Mib 7`QK RNNy
iQ kyRdX h?2 ;`�T?B+ �#Qp2 `2p2�Hb i?�i �`QmM/ k8-yyy T�i2Mib �`2 +QMbB/2`2/ T�i2Mib QM M�im`�H T`Q/m+ib
�M/ TQHvK2`b U"y9V- i?2 .2`r2Mi +H�bb rBi? KQbi Q7 i?2 T�i2MibX q?2M HQQFBM; �i i?2 /2p2HQTK2Mi Q7
Tm#HB+�iBQMb BM i?2 T?�`K�+2miB+�H b2+iBQMb- i?2 +H�bb "y9 };m`2b �i i?2 iQT bBM+2 i?2 v2�` kyyy U�TT2M/Bt,
6B;m`2 9yVX q?BH2 i?Bb �H`2�/v �HHQrb iQ B/2MiB7v i?2 KQ`2 bT2+B}+ i?2K�iB+b Q7 i?2 T�i2Mi /�i�#�b2- i?2
.2`r2Mi qQ`H/ S�i2Mib AM/2t BMi`Q/m+2/ �MQi?2` +Q/2- i?2 .2`r2Mi K�Mm�H +Q/2 i?�i +H�bbB}2b i?2 MQp2Hiv
Q7 T�i2MibX

"v .2`r2Mi K�Mm�H +Q/2

h?2 .2`r2Mi K�Mm�H +Q/2 /BbiBM;mBb?2b i?2 b�K2 #`Q�/ b2+iBQMb � iQ sc 2�+? b2+iBQM- ?Qr2p2`- +QMi�BMb
/Bz2`2Mi bm#b2+iBQMbX � b2`B2b Q7 �HT?�MmK2`B+b 7QHHQr i?2b2X �M 2t�KTH2 Q7 � K�Mm�H +Q/2 Bb �yR@�yR�RX
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h?2 7QHHQrBM; };m`2 U6B;m`2 RNV BHHmbi`�i2b i?2 �ii`B#miBQM Q7 i?2 K�Mm�H +Q/2b iQ i?2 T�i2Mi #�b2 Q7 *?BM2b2
T�i2MibX Ai Bb BKTQ`i�Mi iQ K2MiBQM i?�i � T�i2Mi +�M ;2i �bbB;M2/ b2p2`�H +Q/2bX

6B;m`2 RN, hQT Ry K�Mm�H +Q/2b Q7 *?BM2b2 T�i2Mib URNNy@kyRdV
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q?2M 7Q+mbBM; bQH2Hv QM i?2 b2+iBQM �M/ bm#b2+iBQM Q7 i?2b2 K�Mm�H +Q/2b- Bi Bb `2p2�H2/ i?�i "R9 Bb i?2
b2+iBQM KQbi T�i2Mib �`2 �ii`B#mi2/ iQ U6B;m`2 RN �M/ h�#H2 9VX h?Bb Bb MQi bm`T`BbBM; bBM+2 "R9 bi�M/b
7Q` S?�`K�+2miB+�H �+iBpBiB2bX Ai Bb 7QHHQr2/ #v "y9 BM i?2 b�K2 b2+iBQM i?�i `2T`2b2Mib L�im`�H S`Q/m+ib
UQ` :2M2iB+�HHv 1M;BM22`2/V- SQHvK2`b �M/ #v �Rk `2T`2b2MiBM; SQHvK2` �TTHB+�iBQMbX LQiB+2 i?�i i?2
K�Mm�H +Q/2b Q7 i?2 .2`r2Mi qQ`H/ S�i2Mi AM/2t- `2T`2b2MiBM; i?2 MQp2H �bT2+i Q7 i?2 T�i2Mi- BMi2;`�i2
;2M2iB+�HHv 2M;BM22`2/ T`Q/m+ib BMiQ i?2 T?�`K�+2miB+�H b2+iBQM- r?BH2 i?2 .2`r2Mi +H�bb +Q/2b /Q MQiX h?Bb
}`bi �HT?�MmK2`B+ +QK#BM�iBQM #27Q`2 i?2 ?vT?2M BM/B+�i2b i?2 Qp2`�HH b2+iBQMX Ai Bb 7QHHQr2/ #v �MQi?2`
�HT?�MmK2`B+ +QK#BM�iBQM i?�i `2T`2b2Mib � bT2+B}+ Tm`TQb2 7Q` i`2�iK2Mi BM i?2 `2bT2+iBp2 b2+iBQMX >2M+2
i?2 K�Mm�H +Q/2 "R9@>yR r?B+? Bb `2T`2b2Mi2/ i?2 KQbi BM i?2 T�i2Mi /�i�#�b2 Bb T�`i Q7 i?2 b2+iBQM "R9
S?�`K�+2miB+�H �+iBpBiB2b �M/ KQ`2 bT2+B}+�HHv- @>yR �MiB+�M+2` ;2M2`�H �M/ Qi?2` 3X h?2 b2+QM/ KQbi
`2+m``BM; K�Mm�H +Q/2 Bb "R9@*yj- r?B+? bi�M/b 7Q` i?2 i`2�iK2Mi Tm`TQb2 �MiBBM~�KK�iQ`v ;2M2`�H BM
i?2 S?�`K�+2miB+�H �+iBpBiB2b @ �M�2bi?2iB+b �M/ /`m;b `2HB2pBM; 72p2`- BM~�KK�iBQM �M/ T�BM b2+iBQMX Ai Bb
7QHHQr2/ #v �Rk@oyR- T�`i Q7 �Rk@o USQHvK2` �TTHB+�iBQMb @ J2/B+�H- /2Mi�H- +QbK2iB+b �M/ p2i2`BM�`vV �M/
bi�M/b 7Q` J2/B+BM2b- T?�`K�+2miB+�HbX U6Q` �M 2tTH�M�iBQM Q7 �HH K�Mm�H +Q/2b b22 h�#H2 9VX

q?2M �M�HvxBM; i?2 K�Mm�H +Q/2b +HQb2`- Bi Bb MQiB+2/ i?�i i?2 b2+iBQM "R9- �Hi?Qm;? i?2 KQbi Q7i2M `2T`2@
b2Mi2/ Bb /Bbi`B#mi2/ Qp2` b2p2`�H bm#b2+iBQMbc i?2 b�K2 ;Q2b 7Q` "y9X

q?BH2 ?2HT7mH- i?2 K�Mm�H +Q/2b BM i?2B` 2MiB`2iv T`QpB/2 bm+? � /2i�BH2/ +H�bbB}+�iBQM Q7 i?2 MQp2Hiv i?�i Bi
Bb /B{+mHi iQ b22 #2vQM/ i?2 /2i�BHb T`QpB/2/X JQ`2Qp2`- i?2v +Qp2` � bK�HH2` T�`i Q7 i?2 *?BM2b2 T�i2MibX
>2M+2- BM i?2 7QHHQrBM; bQH2Hv i?2 }`bi 7Qm` �HT?�MmK2`B+ +?�`�+i2`b rBHH #2 i�F2M BMiQ �++QmMi N U6B;m`2 kyVX

3"R9@> �HQM2 bi�M/b 7Q` �HH +�M+2`@`2H�i2/ /`m;bX
NS�i2Mib `272``BM; iQ b2p2`�H K�Mm�H +Q/2b #2;BMMBM; rBi? i?2 b�K2 7Qm` /B;Bi �HT?�MmK2`B+ +QK#BM�iBQM rBHH #2 i�F2M BMiQ

�++QmMi KQ`2 i?�M QM+2- �HHQrBM; iQ /2b+`B#2 i?2 Q++m``2M+2 Q7 � K�Mm�H +Q/2 b2+iBQMX
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6B;m`2 ky, hQT ky K�Mm�H +Q/2 b2+iBQMb Q7 *?BM2b2 T�i2Mib URNNy@kyRdV

6`QK 6B;m`2 ky- Bi Bb Q#pBQmb i?�i i?2 HQQF �i i?2 7Qm` /B;Bi �HT?�MmK2`B+ +QK#BM�iBQM `2T`2b2MiBM; +H�bbB}+�@
iBQM vB2H/b � #2ii2` /2b+`BTiBQM r?2M QM2 r�Mib iQ HQQF �i i?2 2MiB`2 *?BM2b2 /�i�b2iX Ai �HHQrb � /2i�BH2/ #mi
MQi iQQ M�``Qr /2b+`BTiBQM Q7 i?2 +H�bbB}+�iBQMb KQbi T`2b2Mi BM i?2 /�i�#�b2X � i?`22 /B;Bi �HT?�MmK2`B+
+QK#BM�iBQM BMbi2�/ Q7 � 7Qm` /B;Bi �HT?�MmK2`B+ +QK#BM�iBQM `2p2�Hb � +QM+2Mi`�iBQM QM "R9 n S?�`K�@
+2miB+�H �+iBpBiB2bn �M/ "y9 L�im`�H T`Q/m+ib UQ` ;2M2iB+�HHv 2M;BM22`2/V- TQHvK2`b- i?2 7Q`K2` Q++m``BM;
�TT`QtBK�i2Hv kk8-yyy iBK2b �M/ i?2 H�ii2` Rk8-yyy iBK2b- 7QHHQr2/ #v "Ry rBi? �`QmM/ 98-yyy Q++m``2M+2bX
q?BH2 � bi�i2K2Mi 7Q` Bib2H7- i?2 b2+iBQM "R9 S?�`K�+2miB+�H �+iBpBiB2b Bb iQQ #`Q�/ iQ `2p2�H �Mvi?BM; bT2+B}+X
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>2M+2- i?2 7Qm` /B;Bi �HT?�MmK2`B+ +QK#BM�iBQM Bb T`272``2/X Ai `2p2�Hb i?�i "R9@L S?�`K�+2miB+�H �+iBpBiB2b
@ P`;�Mb Q++m``2/ �`QmM/ j8-yyy iBK2b BM i?2 T�i2Mi /�i�#�b2- 7QHHQr2/ #v "R9@6 S?�`K�+2miB+�H �+iBpBiB2b @
.`m;b �+iBM; QM i?2 #HQQ/ �M/ +�`/BQp�b+mH�` bvbi2K- .y8@> 62`K2Mi�iBQM BM/mbi`v @ JB+`Q#BQHQ;v- H�#Q`�iQ`v
T`Q+2/m`2b- "R9@a S?�`K�+2miB+�H �+iBpBiB2b @ JBb+2HH�M2Qmb �+iBpBiv i2`Kb �M/ "y9@� L�im`�H T`Q/m+ib UQ`
;2M2iB+�HHv 2M;BM22`2/V- TQHvK2`b @ �HF�HQB/b- TH�Mi 2ti`�+ib U6B;m`2 kyVX q?2M +QKT�`BM; i?2 Q++m``2M+2b
Q7 K�Mm�H +Q/2 b2+iBQMb iQ i?2 MmK#2` Q7 T�i2Mib BM � K�Mm�H +Q/2 b2+iBQM- i?2 iQT ky K�Mm�H +Q/2 b2+iBQMb
�`2 bBKBH�` 2t+2Ti 7Q` "yd@. �M/ "Ry@� i?�i �`2 `2TH�+2/ #v "y9@" �M/ "y9@LX JQ`2Qp2`- i?2 MmK#2` Q7
T�i2Mib �ii`B#mi2/ iQ 2�+? �`2 HQr2`X h?2 iQT 8 BM i?�i +�b2 �`2, "R9@a U�`QmM/ ky-yyy T�i2MibV- "R9@L
U�`QmM/ Rd-8yy T�i2MibV- "y9@* U�`QmM/ R8-yyy T�i2MibV- "R9@6 U�`QmM/ R9-yyy T�i2MibV �M/ "R9@* U�`QmM/
Rj-8yy T�i2MibV U�TT2M/Bt, 6B;m`2 9RVX

6B;m`2 kR, .2p2HQTK2Mi Q7 i?2 iQT K�Mm�H +Q/2b Q7 *?BM2b2 T�i2Mib- M=R8yy URNNy@kyRdV

h?2 K�BM �`2� Q7 `2b2�`+? ?�b +?�M;2/ Qp2` i?2 v2�`b U6B;m`2 kRVX q?BH2 �i i?2 #2;BMMBM; Q7 i?2 kRbi +2Mim`v
.y8@> 62`K2Mi�iBQM BM/mbi`v @ JB+`Q#BQHQ;v- H�#Q`�iQ`v T`Q+2/m`2b r�b T`2/QKBM�Mi- Bi HQbi Bib BKTQ`i�M+2
BM `2+2Mi v2�`bX h?2 b�K2 ;Q2b 7Q` "y9@1 L�im`�H T`Q/m+ib UQ` ;2M2iB+�HHv 2M;BM22`2/V- TQHvK2`b @ SQHvK2`b
i?�i r�b b2+QM/ �i i?2 #2;BMMBM; Q7 i?2 kRbi +2Mim`vX 6BM�HHv- bQK2 K�Mm�H +Q/2 b2+iBQMb b�r �M mT`BbBM; BM
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*?BM� BM kyyN- M�K2Hv "R9@L S?�`K�+2miB+�H �+iBpBiB2b @ P`;�Mb- "R9@6 S?�`K�+2miB+�H �+iBpBiB2b @ .`m;b
�+iBM; QM i?2 #HQQ/ �M/ +�`/BQp�b+mH�` bvbi2K- "y9@� L�im`�H T`Q/m+ib UQ` ;2M2iB+�HHv 2M;BM22`2/V- TQHvK2`b
@ �HF�HQB/b- TH�Mi 2ti`�+ib- �M/ "R9@a S?�`K�+2miB+�H �+iBpBiB2b @ JBb+2HH�M2Qmb �+iBpBiv i2`KbX Pmi Q7 i?2b2-
"y9@� Bb i?2 b2+iBQM rBi? i?2 KQbi Q++m``2M+2b bBM+2 kyRR- 7QHHQr2/ #v "R9@a- "R9@L- �M/ "R9@6X h?mb- r?BH2
6B;m`2 ky `2p2�H2/ i?�i "R9@L S?�`K�+2miB+�H �+iBpBiB2b @ P`;�Mb ?�/ KQbi Q7 i?2 Q++m``2M+2b BM *?BM2b2
T�i2Mib- i?2 H�bi ;`�T?B+ ?B;?HB;?ib i?�i i?2`2 ?�b #22M `2+2MiHv � b?B7i iQr�`/b BMMQp�iBQM BM L�im`�H T`Q/m+ib
UQ` ;2M2iB+�HHv 2M;BM22`2/V- TQHvK2`b @ �HF�HQB/b- TH�Mi 2ti`�+ib BM *?BM�X LQM2i?2H2bb- i?2 iQT 8 K�Mm�H
+Q/2 b2+iBQMb 7`QK RNNy iQ kyRd �`2 �KQM; i?2 iQT b2+iBQMb BM `2+2Mi v2�`bX

"v i?2`�T2miB+ ;`QmTb

q?BH2 i?2 i?2K�iB+ }2H/b #v BM/B+�iBQM �M/ #v .2`r2Mi �M/ K�Mm�H +Q/2b ?�p2 T`QpB/2/ BMbB;?ib BMiQ i?2
�`2� Q7 `2b2�`+? 7`QK � i?2K�iB+ �M/ `2b2�`+? }2H/ TQBMi Q7 pB2r- Bi /Q2b MQi T`QpB/2 BMbB;?ib BMiQ i?2
i?2`�T2miB+ ;`QmTb +Qp2`2/ #v *?BM2b2 T�i2MibX h?mb- � +QMi2Mi �M�HvbBb #�b2/ QM � 7`�KBM; bi`�i2;v ?�b
#22M 2KTHQv2/- �HHQrBM; mb iQ `2p2�H i?2 *?BM2b2 T�i2MibǶ 7Q+mb QM i?2`�T2miB+ ;`QmTbX 1�+? T�i2Mi ?�b QMHv
#22M i�F2M BMiQ �++QmMi QM+2- /2bTBi2 bQK2 ?�pBM; #22M }H2/ irB+2 BM *?BM�X h?`Qm;? i?2 mMB[m2 T�i2Mi
BM/2t /mTHB+�i2b +QmH/ #2 B/2MiB}2/ �M/ bQ`i2/ QmiX
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6B;m`2 kk, S�i2Mi +QmMi T2` i?2`�T2miB+ ;`QmT BM *?BM� URNNy@kyRdV

*?BM2b2 T�i2Mib KQbiHv #2HQM; iQ i?2 �MiB+�M+2` +�i2;Q`v- rBi? �`QmM/ Rk-8yy T�i2Mib U6B;m`2 kkVX >Qr2p2`-
i?2 i?2`�T2miB+ ;`QmTb �HBK2Mi�`v K2i�#QHB+ Ry �M/ AKKmMQHQ;B+�H 2�+? +Qp2` �`QmM/ Ry-yyy T�i2Mib �HbQX

Ryh?2 i?2`�T2miB+ ;`QmT Ǵ�HBK2Mi�`v K2i�#QHB+Ǵ +QKT`Bb2b /B�#2i2b- 7Q` BMbi�M+2X
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6B;m`2 kj, .2p2HQTK2Mi Q7 T�i2Mi +QmMi T2` i?2`�T2miB+ ;`QmT BM *?BM� URNNy@kyRdV

h?2b2 i?`22 i?2`�T2miB+ ;`QmTb �MiB+�M+2`- �HBK2Mi�`v K2i�#QHB+ �M/ AKKmMQHQ;B+�H ?�p2 2�+? 2tT2`B2M+2/
i`2K2M/Qmb ;`Qri? BM i?2 kyyyb U6B;m`2 kjVX Pi?2` i?2`�T2miB+ ;`QmTb ?�p2 BM+`2�b2/ �b r2HH- �Hi?Qm;? MQi
iQ i?2 b�K2 2ti2MiX Pp2`�HH- i?2v 7QHHQr i?2 /Bbi`B#miBQM Q7 T�i2MiBM; r2 7QmM/ BM 6B;m`2 RjX
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6B;m`2 k9, *QKT�`BbQM Q7 T�i2Mi +QmMi T2` i?2`�T2miB+ ;`QmT #2ir22M
*?BM�flafC�T�MfEQ`2�f1SPf�mbi`�HB� URNNy@kyRdV

AM i?2 7QHHQrBM; };m`2 U6B;m`2 k9V i?2 /2p2HQTK2Mi Q7 T�i2MiBM; BM i?2 i?2`�T2miB+ ;`QmTb ?�b #22M +QKT�`2/
#2ir22M *?BM�- i?2 la- C�T�M- EQ`2�- i?2 1m`QT2�M S�i2Mi P{+2 �M/ �mbi`�HB� RRX AM i?2 H�bi /2+�/2-
i?2 �KQmMi Q7 *?BM2b2 T�i2Mib T2` i?2`�T2miB+ ;`QmT ?�b #22M ;2iiBM; +HQb2` iQ i?2 Qi?2` T�i2Mi@BbbmBM;
�mi?Q`BiB2bX >Qr2p2`- i?Bb Bb /m2 iQ � /2+`2�b2 BM T�i2MiBM; BM i?2b2 +QmMi`B2bX

RRh?2b2 +QmMi`B2bfT�i2Mi@BbbmBM; �mi?Q`BiB2b �`2 T`2+2/BM; *?BM� BM i2`Kb Q7 T�i2Mi +QmMi Q7 Qm` i?2`�T2miB+ ;`QmT T�i2Mi
/�i�b2iX h?2 qASP };m`2b �i TH�+2 R- #mi ?�b MQi #22M i�F2M BMiQ �++QmMi bBM+2 Bi };m`2b BM i?2 iQT TQbBiBQM 7Q` 2�+? i?2`�T2miB+
;`QmTX

3N



AM +QM+HmbBQM- r?BH2 �HHQrBM; iQ B/2MiB7v bT2+B}+ i?2`�T2miB+ ;`QmTb- *?BM� b22Kb iQ ?�p2 #22M #mBH/BM; mT
+�T�#BHBiB2b BM- i?2 2tTH�M�iQ`v TQr2` Q7 i?2 `2bmHib Bb HBKBi2/ bBM+2 i?2 /�i�b2i QM i?2`�T2miB+ ;`QmTb +Qp2`b
k9-y3d Q7 eN-Nkj *?BM2b2 T�i2Mib BM iQi�HX AM i?2 7QHHQrBM;- r2 rBHH 7Q+mb QM � +QKTmi�iBQM�H +H�bbB}+�iBQM
i?�i T`QpB/2b �M mM#B�b2/ TB+im`2 Q7 i?2 /�i�b2i- bBM+2 Bi Bb MQi #�b2/ QM i?2 ?mK�M �TTHB+�iBQM Q7 F2vrQ`/b
7Q` i?2 +H�bbB}+�iBQMX

�HH BM �HH- i?2 .�i� a+B2M+2 �TT`Q�+? i?�i T`QpB/2/ i?2b2 /2b+`BTiBp2 bi�iBbiB+b ?�b T`QpB/2/ i?2 }`bi BMbB;?i
BMiQ *?BM�Ƕb 2K2`;2M+2 BM i?2 BMMQp�iBQM H�M/b+�T2 �M/ Bib bT2+B}+BiB2b- i?2 vB2H/- ?Qr2p2`- Bb HBKBi2/X

8Xj J2i?Q/QHQ;B+�H �TT`Q�+?

AM i?2 7QHHQrBM;- i?2 +?Qb2M K2i?Q/QHQ;B+�H �TT`Q�+?2b 7Q` i?Bb i?2bBb rBHH #2 ?B;?HB;?i2/X hQ;2i?2` rBi?
i2ti KBMBM;- i?2b2 ;2M2`�i2 i?2 T`QiQ+QH, i?2 mMbmT2`pBb2/ Ub2KB@bmT2`pBb2/V +H�bbB}+�iBQM #�b2/ QM � G�i2Mi
.B`B+?H2i �HHQ+�iBQM UG.�V �TT`Q�+?- i?2 C�++�`/ bBKBH�`Biv- �M/ � bm#b2[m2Mi 2+QMQK2i`B+ T�`iX

8XjXR ai2T R, G.� �M�HvbBb

�7i2` ?�pBM; �M�Hvx2/ i?2 bi`m+im`2/ /�i� Q7 i?2 T�i2Mib- �b r2HH �b Bib T�i2Mi +QMi2Mi H2p2`�;BM; i2ti
KBMBM; �M/ 2H�#Q`�iBM; QM i?2 /2b+`BTiBp2 bi�iBbiB+b- i?2 T`QiQ+QH 7m`i?2` 7Q`2b22b �M G.� �M�HvbBbX q?BH2
i?2 /2b+`BTiBp2 bi�iBbiB+b +QKT�`2/ T�i2Mib }H2/ �i i?2 *?BM2b2 T�i2Mi Q{+2 BM T�`i iQ Qi?2` T�i2Mi Q{+2b-
i?2 G.� 7Q+mb2b bQH2Hv QM *?BM2b2 T�i2Mib- BM+Hm/BM; *?BM2b2 T�i2Mib i?�i �`2 T�`i Q7 T�i2Mi 7�KBHB2bX �HH
*?BM2b2 T�i2Mi �#bi`�+ib rBHH #2 ;�i?2`2/ i?`Qm;? �M mMbmT2`pBb2/ H2�`MBM; K2i?Q/ rBi? � G�i2Mi .B`B+?H2i
�HHQ+�iBQM UG.�VX Ai +�M #2 +QMbB/2`2/ � K2i?Q/ Q7 +H�bbB}+�iBQMX h?2 G.� 2M�#H2b mb iQ B/2MiB7v ;`QmTb Q7
rQ`/b �M/ B/2�b iQ;2i?2`X h?2b2 ;`QmTb Q7 i2`Kb �HHQr mb iQ ?�p2 � /22T2` mM/2`bi�M/BM; Q7 i?2 iQTB+b Q7 i?2
T?�`K�+2miB+�H T�i2Mib �b r2HH �b 2M�#H2 mb iQ ?B;?HB;?i +QMM2+iBQMb #2ir22M i?2KX h?Bb bi2T Q7 i?2 �M�HvbBb
rBHH �Mbr2` iQ [m2biBQM URV, q?2`2 HB2b i?2 7Q+mb Q7 BMMQp�iBQM BM i?2 *?BM2b2 T?�`K�+2miB+�H BM/mbi`v\ 6Q`
i?2 r?QH2 iBK2 bT�M Q7 RNNy iQ kyRd\ 6Q` RNNy iQ kyyy\ 6Q` kyyR iQ kyRd\

q2 �`2 T�`iB+mH�`Hv BMi2`2bi2/ BM i?2 G.� �M�HvbBb bBM+2 Bi �HHQrb i?2 KQ/2HBM; Q7 iQTB+b rBi?BM /Q+mK2Mib
rBi?Qmi ?�pBM; iQ ;Q i?`Qm;? i?2 /�i�b2i K�Mm�HHvX AM +�b2 Q7 i?2 T`2b2Mi /�i�b2i- i?2 k9-y3d *?BM2b2 T�i2Mib
Rk rQmH/ ?�p2 i�F2M �TT`QtBK�i2Hv j v2�`b iQ �bbB;M iQ iQTB+b- r?2M �bbmKBM; i?�i Bi Bb mM/2`i�F2M #v QM2
`2b2�`+?2` �M/ Bi i�F2b �M ?Qm` iQ `2�/ QM2 T�i2MiX h?2 �TTHB+�#BHBiv Q7 i?Bb `2b2�`+? /m`�iBQM Bb /Qm#i7mH-
/m2 iQ i?2 �;BM; Q7 i?2 /�i�b2i- �KQM; Qi?2` i?BM;bX JQ`2Qp2`- Bi rQmH/ ?�p2 #22M /B{+mHi iQ +H�bbB7v
i?2 H�`;2 /�i�b2i K�Mm�HHv rBi?Qmi T`2@/2}M2/ +H�bbB}+�iBQMbX h?2`2 rQmH/ ?�p2 #22M i?2 mM+2`i�BMiv Q7
`2b2�`+?2` #B�bX � +QKTmi�iBQM�H- .�i� a+B2M+2 i2+?MB[m2- Q#HBi2`�i2b i?Bb bT2+B}+ #B�b- mbBM; bi�iBbiB+�H
K2i?Q/b iQ /2`Bp2 iQTB+b 7`QK /Q+mK2MibX Ai `2M/2`b i?2 iQTB+ KQ/2HBM; p2`B}�#H2 7Q` Qi?2` `2b2�`+?2`b- �M/
?2M+2 i?2 `2bmHib �`2 KQ`2 `Q#mbiX hQ Qm` FMQrH2/;2- `2b2�`+?2`b ?�p2 MQi �TTHB2/ iQTB+ KQ/2HBM; �M/ �M
G.� QM T?�`K�+2miB+�H T�i2Mib v2iX AM ;2M2`�H- MQ .�i� a+B2M+2 �TT`Q�+? ?�b #22M mb2/ iQ +?�`�+i2`Bx2
i?2 BM/mbi`vǶb BMMQp�iBQMbX

Rkh?2b2 k9-y3d *?BM2b2 T�i2Mib �`2 i?2 QM2b i?�i };m`2 �KQM; T�i2Mib +Qp2`BM; i?2 R8 i?2`�T2miB+ ;`QmTbX h?Bb bm#b2i r�b
+?Qb2M- bBM+2 i?2 `2bmHib rBHH #2 +QKT�`2/ iQ i?2 i?2`�T2miB+ ;`QmTbX

Ny



�M G.� Bb ǳ� ;2M2`�iBp2 T`Q#�#BHBbiB+ KQ/2H Q7 � +Q`TmbX h?2 #�bB+ B/2� Bb i?�i /Q+mK2Mib �`2 `2T`2b2Mi2/
�b `�M/QK KBtim`2b Qp2` H�i2Mi iQTB+b- r?2`2 2�+? iQTB+ Bb +?�`�+i2`Bx2/ #v � /Bbi`B#miBQM Qp2` rQ`/bǴ U"H2B-
L;- �M/ CQ`/�M kyyj, TX NNeVX �/QTiBM; � #�;@Q7@rQ`/b �TT`Q�+?- � rQ`/ +�M i?2`2#v #2 �HHQ+�i2/ iQ b2p2`�H
iQTB+b- bBM+2 i?2 #�;@Q7@rQ`/b +`2�i2b � iQTB+X JQ`2Qp2`- T�i2Mib +�M #2 �bbQ+B�i2/ rBi? b2p2`�H iQTB+bX "H2B-
L;- �M/ CQ`/�M UkyyjV 2tTH�BM i?�i i?2 G.� T2`7Q`Kb #2ii2` i?�M bBKTH2` H�i2Mi p�`B�#H2 KQ/2Hb 7Q` i2tib-
bm+? �b i?2 mMB;`�K KQ/2H- � KBtim`2 Q7 mMB;`�Kb �M/ i?2 TGaA KQ/2HX

"27Q`2 �TTHvBM; i?2 G.� �M�HvbBb- 7m`i?2` /�i� +H2�MBM; Bb `2[mB`2/X q?BH2 i?2 /�i� ?�b #22M +H2�M2/ #27Q`2-
r?2M Bi r�b /2+B/2/ iQ 7Q+mb bQH2Hv QM T�i2Mi �TTHB+�iBQMb- �M/ i?mb i?2 MmK#2` Q7 /Q+mK2Mib r�b `2/m+2/-
i?2 G.� �M�HvbBb M2+2bbBi�i2b 7m`i?2` +H2�MBM;X aQ@+�HH2/ biQT rQ`/b r2`2 2t+Hm/2/ #v �TTHvBM; � }Hi2` iQ
i?2 /�i�b2iX aiQT rQ`/b i?2`2#v `272` iQ T`QMQmM 7Q`Kb UBX2X ǳAǴ- ǳvQm`bǴV- p2`# 7Q`Kb UBX2X ǳ�KǴ- ǳ?�bǴ-
ǳ/B/ǴV- �mtBHB�`B2b UBX2X ǳb?QmH/Ǵ- ǳrBHHǴV- �`iB+H2b UBX2X ǳi?2ǴV- p2`#b Q` �mtBHB�`B2b rBi? M2;�iBQMb UBX2X ǳb?QmH/
MQiǴV- +QKTQmM/ 7Q`Kb UBX2X ǳBiǶbǴV �M/ Qi?2` rQ`/b bm+? �b ?2`2- #v- Q7- �HH- Qi?2`- 2i+X h?2 biQT rQ`/ HBbi
bMQr#�HH BM _ ?�b #22M mb2/X �T�`i 7`QK i?2b2 biQT rQ`/b- bQK2 rQ`/b r2`2 2HBKBM�i2/ #v i?2 `2b2�`+?2`b
/m2 iQ i?2B` Q++m``2M+2 i?`Qm;?Qmi �HH iQTB+bX A7 MQi 2HBKBM�i2/ i?2v KB;?i bF2r i?2 `2bmHibX h?2b2 �`2
T?�`K�+2miB+�H- +QKT`Bb - +QKTQbBiBQM- 2X;X- �b r2HH �b �HH MmK#2`bX JQ`2Qp2`- i?2 /�i�b2i r�b }Hi2`2/ BM
Q`/2` iQ F22T i2`Kb i?�i �`2 7QmM/ �i H2�bi 8y iBK2bX h?2M- #v mbBM; � o1J �H;Q`Bi?K Up�`B�iBQM�H 2tT2+i2/
K�tBKBx�iBQMV U"H2B- L;- �M/ CQ`/�M kyyjV- 7`QK i?2 iQTB+KQ/2Hb HB#`�`v BM _ #v :`ɃM �M/ >Q`MBF UkyRRV-
r2 b2;K2Mi2/ i?2 /�i�b2i BMiQ }p2 /Bz2`2Mi +Hmbi2`b �M/ T`QpB/2/ i?2 KQbi BKTQ`i�Mi i2`Kb �bbQ+B�i2/ iQ
2�+? iQTB+f+�i2;Q`v Q7 T�i2MibX h?2 b2;K2Mi�iBQM ?�b #22M mM/2`i�F2M rBi? b2p2`�H �KQmMib Q7 +Hmbi2`bX
6BM�HHv- i?2 b2;K2Mi�iBQM BM }p2 +Hmbi2`b /22K2/ i?2 KQbi �TT`QT`B�i2 bBM+2 i?2 Qp2`H�T r�b KBMBKBx2/ �M/
Bi vB2H/2/ � +H2�` /BbiBM+iBQM #2ir22M iQTB+bX

h?2b2 ;`QmTb Q7 rQ`/b 2M�#H2 mb iQ /2b+`B#2 i?2 �miQK�iB+�HHv /2`Bp2/ +H�bbB}+�iBQMb BM i?2 /�i�b2iX JQ`2Qp2`-
r2 +�M +QKT�`2 2�+? +Hmbi2` Q7 rQ`/b iQ i?2 }7i22M i?2`�T2miB+ ;`QmTb i?�i r2`2 #mBHi iQ K2�bm`2 i?2 }i Q7 i?2
i?2`�T2miB+ ;`QmTbX Bi ?�b iQ #2 MQi2/ i?�i � +Hmbi2` Q7 rQ`/b KB;?i #2 �bbQ+B�i2/ rBi? KQ`2 i?�M QM2 bT2+B}+
iQTB+ �M/ i?�i i?2 rQ`/b /2b+`B#BM; i?2 +H�bbB}+�iBQMb KB;?i `2p2�H +QMM2+iBQMb #2ir22M i?2 �miQK�iB+�HHv
/2`Bp2/ +H�bbB}+�iBQMbX q?BH2 i?Bb T`QpB/2b }`bi BM/B+2b iQr�`/b BMMQp�iBQM /vM�KB+b- � b2+QM/ K2i?Q/ rBHH
#2 2KTHQv2/ i?�i 2M�#H2b mb iQ T�BMi � KQ`2 i?Q`Qm;? TB+im`2 Q7 i?2 BMMQp�iBQM /vM�KB+bX

8XjXk ai2T k, C�++�`/ bBKBH�`Biv +Q2{+B2Mi

h?2 i2ti@�b@/�i� �TT`Q�+? �M/ KQ`2 bT2+B}+�HHv i?2 C�++�`/ bBKBH�`Biv +Q2{+B2Mi- mb2/ BM i?Bb i?2bBb �HHQr2b
iQ K2�bm`2 i?2 i2ti bBKBH�`Biv Q7 i?2 �#bi`�+ib Q7 i?2 T�i2Mib rBi? 2�+? Qi?2` �M/ #2ir22M r?QH2 T�i2Mi
+Q`TQ`�X q?BH2 i2ti �M�Hvb2b ?�p2 #22M ?�M/@+Q/2/ BM i?2 T�bi- �M �miQK�i2/ i2ti �M�HvbBb ?�b #22M
;�BMBM; ;`QmM/ BM `2b2�`+?X .2bTBi2 i?2`2 #2BM; �/p�Mi�;2b iQ ?mK�M +Q/BM;- bm+? �b K2�MBM;7mH p�`B�iBQM
BM H�M;m�;2- Bi Bb �M 2tT2MbBp2 �M/ iBK2@+QMbmKBM; �+iBpBivX h?2 �M�HvbBb Q7 kk3-Ry3 T�i2Mib rQmH/ MQi #2
TQbbB#H2 BM i?2 b+QT2 Q7 � i?2bBb B7 ?�M/@+Q/BM; ?�/ iQ #2 mb2/- .�i� a+B2M+2 i2+?MB[m2b- ?Qr2p2`- �HHQr iQ /Q
bQX JQ`2Qp2`- ?�M/@+Q/BM; `BbFb � +Q/2` #B�bX 6BM�HHv- T�i2Mib /m2 iQ i?2B` bi�M/�`/Bx2/ M�im`2 Q7 b+B2MiB}+
H�M;m�;2 `2T`2b2Mi �M 2t+2HH2Mi #�b2 7Q` i2ti@�b@/�i� �TT`Q�+?- �M/ bBM+2 i?2 T`2b2Mi T�i2Mi /�i�#�b2 Bb BM
1M;HBb? /2bTBi2 i?2 T�i2Mib #2BM; }H2/ �i /Bz2`2Mi T�i2Mi Q{+2b �`QmM/ i?2 rQ`H/- Bi Bb TQbbB#H2 iQ +QKT�`2
�HH �#bi`�+ib iQ 2�+? Qi?2`X
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h?Bb i?2bBb rBHH K2�bm`2 i?2 bBKBH�`Biv #2ir22M T�i2Mi i?2K�iB+b H2p2`�;BM; i?2 C�++�`/ BM/2tX q2 `27`�BM2/
7`QK mbBM; i?2 T�i2Mi i?2K�iB+b B/2MiB}2/ BM i?2 T`2pBQmb bi2T- bBM+2 r2 T`272`2/ i?2 K2�bm`K2Mi Q7 bBKB@
H�`BiB2b �+`Qbb KQ`2 i?�M i?2 }p2 iQTB+b B/2MiB}2/ �M/ �+`Qbb � KQ`2 bvbi2K�iB+ +H�bbB}+�iBQMX h?mb- T�i2Mi
i?2K�iB+b �`2 `2T`2b2Mi2/ #v i?2 .2`r2Mi K�Mm�H +Q/2 b2+iBQMbX aBM+2 i?2 /2b+`BTiBp2 bi�iBbiB+b `2p2�H2/ i?2
7Q+mb QM � 72r +H�bb2b- "y9- �M/ "R9- i?2 bm#+�i2;Q`B2b rBHH #2 mb2/X _2T`2b2MiBM; � T`QQ7 Q7 +QM+2Ti- i?2
�M�HvbBb rBHH #2 HBKBi2/ iQ i?2 iQT ky ǳ9 /B;BibǴ K�Mm�H +Q/2 +H�bbB}+�iBQMbX h?Bb �TT`Q�+? rBHH 2M�#H2 mb
iQ K2�bm`2 i?2 /vM�KB+b #2ir22M i?2 KQbi mb2/ +H�bbB}+�iBQMb Q7 T?�`K�+2miB+�H T�i2MibX Ai +QMbiBimi2b �
+QKTH2i2Hv M2r �TT`Q�+? iQ BMMQp�iBQM /vM�KB+b �M/ �Mbr2`b iQ [m2biBQM UkV, q?�i FBM/ Q7 /vM�KB+b /Q
r2 }M/ #2ir22M T�i2Mi i?2K�iB+bf+H�bb2b\ JQ`2 T`2+Bb2Hv, q?�i Bb i?2 `2H�iBQMb?BT Q7 T�i2Mi +H�bb2b �+`Qbb
iBK2\

6`QK �M QT2`�iBQM�H T2`bT2+iBp2- i?2 /�i�b2i Q7 *?BM2b2 T�i2Mib Bb- i?2`27Q`2- bm#b2i BMiQ 8jd _.�i� }H2b
QM i?2 ky +H�bbB}+�iBQMb 7`QK RNNy iQ kyRdX 1�+? K�Mm�H +Q/2 b2+iBQM �M/ 2�+? v2�` #mBH/ � b2T�`�i2 }H2-
�HHQrBM; mb iQ +QKT�`2 i?2 b2+iBQMb �+`Qbb iBK2 rBi? 2�+? Qi?2`X AM � M2ti bi2T- i?2 �#bi`�+ib Q7 i?2 T�i2Mib
Q7 2�+? }H2 rBHH #2 T�bi2/ iQ;2i?2`- +`2�iBM; QM2 bBM;H2 i2tiX h?2b2 i2tib rBHH #2 2�+? bTHBi BM 8@+?�`�+i2` ;`�K
+QKTQM2Mib- 7QHHQrBM; �Hb+?M2` �M/ aFQm;�`2pbFBv UkyReVX h?2 rQ`/ ǳ:2M2iB+ 2M;BM22`BM;Ǵ rQmH/ ?2M+2 #2
bTHBi BMiQ, ǳ;2M2iBǴ- ǳ2M2iB+Ǵ- ǳM2iB+nǴ- ǳ2iB+n2Ǵ- ǳiB+n2MǴ- ǳB+n2M;Ǵ- 2i+X AM Qm` +�b2- i?2 +QKTmi�iBQM�H
b2;K2Mi�iBQM Q7 i?2 i2tib BMiQ 8@+?�`�+i2` ;`�K +QKTQM2Mib iQQF �`QmM/ 2B;?i /�vbX h?2 �/p�Mi�;2 Q7 i?Bb
�TT`Q�+? Bb i?�i Bi `2i�BMb i?2 rQ`/ Q`/2` BM +QMi`�bi iQ #�;@Q7@rQ`/b �TT`Q�+?2b i?�i K2�bm`2 i?2 rQ`/
Q++m``2M+2X q?2M �M�HvxBM; T�i2Mib- Bi Bb #2M2}+B�H iQ i�F2 i?2 rQ`/ Q`/2` BMiQ �++QmMi /m2 iQ i?2 b+B2MiB}+
M�im`2 Q7 i?2 �#bi`�+ibX S?�`K�+2miB+�H +QKTQM2Mib KB;?i Q++m` BM /Bz2`2Mi +QMi2tibX h?mb � #�;@Q7@rQ`/b
�TT`Q�+? rQmH/ bF2r i?2 `2bmHibX

�7i2` ?�pBM; bTHBi i?2 i2ti BMiQ 8@+?�`�+i2` ;`�K +QKTQM2Mib- i?2 i2ti bBKBH�`Biv rBHH #2 K2�bm`2/X hQ i?Bb
2M/- i?2 C�++�`/ bBKBH�`Biv +Q2{+B2Mi rBHH #2 mb2/X Ai �HHQrb iQ +QKT�`2 i?2 b2i Q7 +QKKQM Bi2Kb Q7 irQ
2MiBiB2b- i2ti Ai �M/ i2ti Aj - iQ i?2 b2i Q7 mMB[m2 Bi2Kb Q7 i?2b2 2MiBiB2bX AM Qm` +�b2- i?Bb rBHH #2 i?2
�;;`2;�i2/ T�i2Mi b2ib T2` K�Mm�H +Q/2 b2+iBQM T2` v2�`X h?Bb K2�bm`2K2Mi Q7 i?2 bBKBH�`Biv #2ir22M i?2
i2tib bTHBi BM 8@+?�`�+i2` ;`�Kb iQQF �MQi?2` 7Qm` /�vbX

sij = |Ai ∩ Aj |
|Ai ∪ Aj |

h?2 C�++�`/ bBKBH�`Biv +Q2{+B2Mi r?B+? +�M #2 +�H+mH�i2/ #v mbBM; i?2 7Q`KmH� �#Qp2 ;Q2b #�+F iQ S�mH
C�++�`/- � #Qi�Mv T`Q72bbQ` BM arBix2`H�M/- r?Q /2p2HQT2/ i?2 bBKBH�`Biv K2�bm`2 iQ �M�Hvx2 i?2 /Bbi`B#miBQM
Q7 ~Qr2` bT2+B2b BM /Bz2`2Mi �`2�b BM i?2 �HTb �M/ i?2 Cm`� UC�++�`/ RNykVX AM BMi2`M�iBQM�H #mbBM2bb- i?2
C�++�`/ bBKBH�`Biv ?�b #22M mb2/ iQ K2�bm`2 i2ti bBKBH�`Biv #2ir22M i`�/2 �;`22K2MibX �Hb+?M2`- a2B2`K�MM-
�M/ aFQm;�`2pbFBv UkyRdV mb2/ Bi iQ �M�Hvx2 i?2 BKT�+i Q7 i?2 hSS QM i`�/2 #2ir22M K2K#2` +QmMi`B2bX
h?2v +QMbi`m+i2/ � ;`�pBiv /�i�b2i �M/ `mM `2;`2bbBQMb BMi2;`�iBM; i?2 i2ti bBKBH�`Biv �b p�`B�#H2X

q?BH2 i?2 #2M2}ib Q7 i2tim�H bBKBH�`Biv K2�bm`2b ?�p2 #22M ?B;?HB;?i2/- i?2 �TT`Q�+? 72�im`2b HBKBi�iBQMbX
h2tim�H bBKBH�`Biv BKTHB2b � `2H�iBQM�H +QM+2Ti- ?2M+2 ǳ(Ę)`2[mB`2b +QKT�`BbQM �M/ +QMi2ti iQ #2+QK2 K2�M@
BM;7mHXǴ U�Hb+?M2`- a2B2`K�MM- �M/ aFQm;�`2pbFBv kyRd, TX eVX JQ`2Qp2`- ǳ(Ę) i2tim�H p�`B�iBQM /Q2b MQi
�Hr�vb BKTHv � p�`B�iBQM Q7 K2�MBM;XǴ U�Hb+?M2`- a2B2`K�MM- �M/ aFQm;�`2pbFBv kyRd, TX eVX LQM2i?2H2bb- Bi
Bb � T`QKBbBM; �TT`Q�+? 7Q` i?2 +QKT�`BbQM Q7 T�i2Mib �M/ i?2 B/2MiB}+�iBQM Q7 BMMQp�iBQM T�ii2`MbX
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6BM�HHv- bBM+2 i?2 +QMi2ti Bb BKTQ`i�Mi r?2M i?2 bBKBH�`BiB2b Q7 K�Mm�H +Q/2 b2+iBQMb �+`Qbb iBK2 �M/ +H�bb2b
�`2 Q7 BMi2`2bi- � /�i� 7`�K2 Bb +`2�i2/ rBi? M2r p�`B�#H2bX h?2 /�i� 7`�K2 BM+Hm/2/ i?2 M�K2b Q7 i?2 }H2b i?�i
r2 +QKT�`2/- i?2 K�Mm�H +Q/2 b2+iBQMb- i?2 v2�` Q7 2�+? }H2- �M A. 7Q` i?2 }H2b i?�i r2 +QKT�`2/ �b r2HH �b
2p2`v bBM;H2 }H2 �M/ i?2 C�++�`/ bBKBH�`BivX JQ`2Qp2`- i?2 T�i2Mi +QmMi 7Q` 2�+? }H2 r�b �//2/X h?2 K�Mm�H
+Q/2 b2+iBQM �Rkp Q7 i?2 v2�` RNNy- 7Q` BMbi�M+2- 2M+QKT�bb2b 2B;?i T�i2MibX � b2T�`�i2 p�`B�#H2 7Q` i?2 bmK
Q7 i?2 T�i2Mi +QmMi r�b +`2�i2/X 6m`i?2`KQ`2- r2 �//2/ � p�`B�#H2 iBK2 H�;X 6BH2b i?�i r2`2 +QKT�`2/ rBi?
Bib2H7 r2`2 2t+Hm/2/ 7`QK i?2 /�i� 7`�K2 bBM+2 i?2B` bBKBH�`Biv Q7 RyyW rQmH/ bF2r i?2 �M�HvbBbX aBM+2 i?2
+Q/2 /2p2HQT2/ 7Q` i?2 /�i� �M�HvbBb vB2H/2/ i?2 C�++�`/ bBKBH�`Biv K2�bm`2K2Mi BM � K�i`Bt 7Q`K�i U8jdØkV-
i?2 Qmi+QK2 BM+Hm/2/ /mTHB+�i2 /�i�X h?mb- r2 +`2�i2/ irQ b2T�`�i2 /�i� 7`�K2b- QM2 BM+Hm/BM; /mTHB+�i2b
�M/ QM2 2t+Hm/BM; i?2K- 7�+BHBi�iBM; i?2 7m`i?2` �M�HvbBb- 7Q` BMbi�M+2 }Hi2`BM;X 6BM�HHv- /2b+`BTiBp2 bi�iBbiB+b
rBHH 2M�#H2 iQ 2tTHQ`2 i?2 C�++�`/ bBKBH�`Biv BM i?2 +QMi2ti Q7 i?2b2 p�`B�#H2bX

8XjXj ai2T j, 1+QMQK2i`B+b

�7i2` �M 2t?�mbiBp2 �M�HvbBb Q7 i?2 C�++�`/ bBKBH�`Biv #2ir22M T�i2Mi +H�bb2b- �M 2+QMQK2i`B+ �M�HvbBb HQQFb
�i i?2 BKT�+i Q7 i?2 C�++�`/ bBKBH�`Biv i?`Qm;? iBK2 QM i?2 T�i2Mi +QmMiX Ai �Mbr2`b iQ [m2biBQM UjV, q?�i
Bb i?2 `2H�iBQMb?BT #2ir22M i?2 bBKBH�`Biv Q7 T�i2Mi +H�bb2b �M/ i?2 T�i2Mi +QmMi r?2M i�FBM; BMiQ �++QmMi i?2
iBK2 H�;\ h?2 `2bmHib H2i QM i?2 BMMQp�iBQM +v+H2 Q7 i?2 T?�`K�+2miB+�H BM/mbi`v BM *?BM�- K2�MBM; i?2 iBK2
Bi i�F2b 7Q` BMMQp�iBQMb #2M2}iiBM; 7`QK FMQHr2/;2 ~Qrb �+`Qbb `2b2�`+? }2H/b iQ vB2H/ BMMQp�iBQMbX h?mb- r2
BMi`Q/m+2 � M2r 2tTH�M�iQ`v p�`B�#H2 7Q` i?2 T�i2Mi +QmMiX q?BH2 MQi 2t?�mbiBp2- i?2 �M�HvbBb Bb +QMbB/2`2/
� T`QQ7 Q7 +QM+2Ti Q7 i?2 mb27mHM2bb Q7 i?Bb M2r p�`B�#H2X

h?2 /�i�b2i mb2/ 7Q` i?Bb 2+QMQK2i`B+ �M�HvbBb r�b +`2�i2/ BM bi2T k �M/ +QMbiBimi2b T�M2H /�i�- Q7 C�++�`/
bBKBH�`BiB2b T2` K�Mm�H +Q/2 b2+iBQMb �M/ v2�`b �M/ �bbQ+B�i2/ rBi? i?2B` `2bT2+iBp2 T�i2Mi +QmMiX h?2`2#v
i?2 T�M2H /�i� �HHQrb iQ ǳ/BbiBM;mBb? BMi2`@BM/BpB/m�H /Bz2`2M+2b 7`QK BMi`�@BM/BpB/m�H /Bz2`2M+2bǴ U"�Hi�;B
kyyR, TXj9NVX 6Q` i?2 T`2b2Mi �M�HvbBb- Bi Bb Q7 BKTQ`i�M+2 i?�i � T�M2H /�i� �TT`Q�+? �bb2bb2b BM/BpB/m�H
Qmi+QK2b- BM i?Bb +�b2- KB``Q`2/ #v i?2 K�Mm�H +Q/2 b2+iBQMb- �M/ i?mb /Q2b MQi +H�BK iQ #2 ?QHBbiB+X Ai Bb �
bBKTHB}+�iBQM Q7 i?2 `2H�iBQMb?BT �KQM; p�`B�#H2bX h?2 �M�HvbBb Bb Q7 2tT2`BK2Mi�H +?�`�+i2`X

6Q` i?2 7m`i?2` �M�HvbBb- i?2 /�i�b2i Bb r`�M;H2/ �b iQ +QKTQb2 i?2 �;;`2;�i2/ K2�M C�++�`/ bBKBH�`Biv
T2` b2+iBQM- T2` v2�`- �+`Qbb b2+iBQMbX 1�+? iBK2 T2`BQ/ Q`B;BM�HHv 2t?B#Bib L 4 ky t RN +`Qbb@b2+iBQM�H
Q#b2`p�iBQMbX h?2 /�i� +Qp2`2/ i?2 bBKBH�`BiB2b 7`QK RNNy iQ kyRd- vB2H/BM; � iQi�H b�KTH2 Q7 M 4 j3y t
k3X 6Q` i?2 Tm`TQb2 Q7 i?Bb �M�HvbBb- i?2 �;;`2;�i2/ K2�M C�++�`/ bBKBH�`Biv T2` v2�` �M/ b2+iBQM r�b Q7
BMi2`2bi- �b r2HH �b i?2 �;;`2;�i2/ bmK Q7 i?2 T�i2Mi +QmMi T2` b2+iBQM T2` v2�`X aBM+2 i?2 T�M2H /�i� r�b
mM#�H�M+2/ /m2 iQ bQK2 b2+iBQMb MQi 2t?B#BiBM; T�i2Mib BM bQK2 v2�`b- r2 `2/m+2/ i?2 /�i�b2i iQ i?2 i2`K
Q7 RNN9 iQ kyRdX h?mb- i?2 /�i� +QMbiBimi2/ � #�H�M+2/ T�M2H /�i�b2iX h?Bb bi2T r�b mM/2`i�F2M bBM+2 i?2
7m`i?2` �M�HvbBb rQmH/ ?�p2 7�+2/ +QMbi`�BMib Qi?2`rBb2 U*`QBbb�Mi �M/ JBHHQ kyydVX h?2 }M�H /�i�b2i mb2/
7Q` 7m`i?2` �M�HvbBb 2M+QKT�bb2b 93y Q#b2`p�iBQMb- M 4 ky t k9X

AM i?2 7QHHQrBM;- � T�M2H HBM2�` KQ/2H rBHH #2 2KTHQv2/ K2�bm`BM; i?2 BKT�+i Q7 i?2 H�;;2/ C�++�`/ bBKBH�`Biv
QM i?2 T�i2Mi +QmMiX h?Bb HBM2�` KQ/2H Bb #�b2/ QM *`QBbb�Mi UkyRdVǶb THK T�+F�;2X � T�M2H HBM2�` KQ/2H
rBi? }t2/ 2z2+i 2biBK�iBQM r�b mHiBK�i2Hv +?Qb2M- bBM+2 i?2 BKT�+i Q7 p�`B�#H2b i?�i p�`v Qp2` iBK2 Bb Q7
BMi2`2bi UhQ``2b@_2vM� kyydV- �M/ r?BH2 � TQBbbQM `2;`2bbBQM r�b +QMbB/2`2/- bBM+2 i?2 /2T2M/2Mi p�`B�#H2
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+QMbBbib Q7 +QmMi /�i�- i?2 KQ/2HǶb �bbmKTiBQMb r2`2 MQi `2bT2+i2/ �M/ i?mb i?2 KQ/2H r�b `27mi2/ UǳSQBbbQM
_2;`2bbBQM % _ .�i� �M�HvbBb 1t�KTH2bǴ kyR3VX h?2 M2;�iBp2 #BMQKB�H `2;`2bbBQM r�b MQi �/2[m�i2 2Bi?2`X

h?2 HBM2�` T�M2H KQ/2H �HHQrb 7Q` /Bz2`2Mi 2biBK�iBQM K2i?Q/bX 6QHHQrBM; *`QBbb�Mi �M/ JBHHQ UkyydV- b2p2`�H
bi�iBbiB+ i2bib r2`2 �TTHB2/- iQ /2i2`KBM2 i?2 #2bi 2biBK�iBQM K2i?Q/,

URV � TQQH i2bi i2biBM; i?2 bB;MB}+�Mi T`2b2M+2 Q7 ?QKQ;2M2Qmb +Q2{+B2Mib 7Q` 2�+? BM/BpB/m�Hc

UkV G�;`�M;2 JmHiBTHB2` i2bib i2biBM; i?2 bB;MB}+�Mi T`2b2M+2 Q7 `�M/QK 2z2+ib U2M/Q;2MQmb Q` MQiVc

UjV � >�mbK�M i2bi +?�`�+i2`BxBM; i?2 2M/Q;2M2Biv Q` MQi Q7 `�M/QK 2z2+ibX

h?2 TQQH2/ PGa 2biBK�iBQM +QmH/ #2 `27mi2/ i?`Qm;? �M 6@h2bi- r?B+? T@p�Hm2 r�b #2HQr yXy8X h?2 MmHH
?vTQi?2bBb >y Ui?2`2 �`2 ?QKQ;2M2Qmb +Q2{+B2MibV r�b `27mi2/X *QM+2`MBM; i?2 G�;`�M;2 JmHiBTHB2` i2bi-
i?2 T@p�Hm2 r�b #2HQr yXy8X h?mb i?2 MmHH ?vTQi?2bBb >y Ui?2 p�`B�M+2 Q7 bT2+B}+ BM/BpB/m�H 2``Q`b Bb MmHHV
r�b `27mi2/X AM i?2 H�bi bi2T- i?2 >�mbK�M i2bi ?�b #22M mM/2`i�F2M `2D2+iBM; i?2 LmHH ?vTQi?2bBb >y Ui?2
`�M/QK 2z2+ib Q7 BM/BpB/m�Hb QM 2``Q`b �`2 2tQ;2M2QmbV- ?2M+2 i?�i � `�M/QK 2z2+i KQ/2H rQmH/ #2 �/2[m�i2X
AM +QM+HmbBQM- i?2 mb2 Q7 � }t2/ 2z2+ib KQ/2H r�b bmTTQ`i2/ 7`QK b2p2`�H bB/2bX _�M/QK 2z2+ib- �b r2HH �b
� TQQH2/ PGa 2biBK�iQ` +QmH/ #2 `2D2+i2/ /m2 iQ i?2 bi�iBbiB+ i2bib T2`7Q`K2/X

>�pBM; �TTHB2/ i?2 G�;`�M;2 JmHiBTHB2` i2bi QM i?2 BM/BpB/m�H �b r2HH �b iBK2 p�`B�#H2- i?2 M2+2bbBiv Q7 �
irQr�vb }t2/ 2z2+ib 2biBK�iBQM r�b `2p2�H2/X h?2 +QMbi`m+i2/ KQ/2H �HHQrb iQ 2tTHQ`2 i?2 `2H�iBQMb?BT
#2ir22M i?2 H�;;2/ C�++�`/ bBKBH�`Biv �M/ i?2 T�i2Mi +QmMiX 6BtBM; i?2 2z2+ib 7Q` ǳBM/BpB/m�HǴ �M/ ǳiBK2Ǵ-
r2 +QMi`QH 7Q` bQK2i?BM; rBi?BM i?2 BM/BpB/m�H �M/ i?2 iBK2 i?�i K�v BKT�+i i?2 BM/2T2M/2Mi Q` /2T2M/2Mi
p�`B�#H2X JQ`2Qp2`- Bi ?�b i?2 �/p�Mi�;2 Q7 +QMi`QHHBM; QKBii2/ p�`B�#H2 #B�b U.`�MQp2 kyyjVX

h?2 }M�H }t2/ 2z2+ib KQ/2H- �HbQ +�HH2/ mMQ#b2`p2/ 2z2+ib KQ/2H U*`QBbb�Mi �M/ JBHHQ kyy3V- Bb Q7 7Q`K,

yit = α + βT xit + µi + λt + ϵit

B 4 R- Ę M Bb i?2 BM/BpB/m�H UK�Mm�H +Q/2 b2+iBQMV �M/ BM/2t i 4 R- Ę h Bb i?2 iBK2 BM/2tX µi `2T`2b2Mib
i?2 BM/BpB/m�H 2``Q` +QKTQM2Mi �M/ λt i?2 iBK2 2``Q` +QKTQM2MiX aBM+2 i?Bb KQ/2H }t2b #Qi? iBK2 �M/
BM/BpB/m�H- i?2 2``Q` uit Bb +QKTQb2/ Q7 #Qi? µi- λt �M/ � i?B`/ +QKTQM2Mi- ϵit- i?2 B/BQbvM+`�iB+ 2``Q`X "Qi?
BM/BpB/m�H �M/ iBK2 2z2+ib �`2 bT2+B}+ �M/ /Q MQi +?�M;2 Qp2` iBK2X

6Bp2 /Bz2`2Mi KQ/2Hb r2`2 /2p2HQT2/ B/2MiB7vBM; i?2 2z2+i Q7 i?2 C�++�`/ bBKBH�`Biv QM i?2 T�i2Mi +QmMiX
JQ`2 bT2+B}+�HHv- i?2 C�++�`/ bBKBH�`Biv r�b H�;;2/ 7Q` v2�` R- k- 2i+X mT iQ RjX q?BH2 KQ/2H R +QMi�BM2/ i?2
H�;;2/ C�++�`/ bBKBH�`Biv 7`QK v2�` R iQ v2�` N- i?2 b2+QM/ KQ/2H +QMi�BM2/ v2�` R iQ Ry- 2i+X mT iQ KQ/2H 8
7`QK v2�` R iQ v2�` RjX h?2 H�;;2/ C�++�`/ bBKBH�`Biv Q7 i?2 }p2 /Bz2`2Mi KQ/2Hb r�b +?Qb2M BM +QM+Q`/�M+2
rBi? i?2 BM7Q`K�iBQM 7`QK i?2 #QQF ǳAMMQp�iBQM �M/ J�`F2iBM; BM i?2 T?�`K�+2miB+�H BM/mbi`vǴ 7`QK .BM;-
1HB�b?#2`;- �M/ ai`2K2`b+? UkyR9VX h?2v 2tTH�BM2/ i?�i i?2 _�. T`Q+2bb 7Q` M2r /`m;b 7`QK B/2� iQ +HBMB+�H
i`B�Hb i�F2b #2ir22M N iQ Rj v2�`bX P7i2M T�i2MiBM; Bb /2H�v2/ �b HQM; �b TQbbB#H2 bQ i?�i i?2 +QKK2`+B�HBx2/
/`m; Bb T`Qi2+i2/ HQM;2` U.BM;- 1HB�b?#2`;- �M/ ai`2K2`b+? kyR9VX h?2`27Q`2- r2 �bbmK2 i?�i i?2 iBK2 7`QK
i?2 B/2� iQ +HBMB+�H i`B�Hb `2T`2b2Mib i?2 iBK2 7`QK i?2 B/2� iQ T�i2MiBM;X h?2 N iQ Rj v2�`b r2`2 +?Qb2M bBM+2
i?2 H�;;2/ C�++�`/ bBKBH�`Biv Bb �bbmK2/ iQ �z2+i i?2 T�i2Mi +QmMi BM bm#b2[m2Mi v2�`b BM i?Bb iBK2 7`�K2X
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AM � }M�H bi2T- i?2 KQ/2Hb r2`2 i2bi2/ 7Q` b2`B�H +Q``2H�iBQM �M/ +`Qbb@b2+iBQM�H /2T2M/2M+2X h?2
"`2mb+?@:Q/7`2v i2bi �HbQ +�HH2/ GJ i2bi 7Q` b2`B�H +Q``2H�iBQM- i2bib 7Q` �miQ+Q``2H�iBQM BM i?2 2``Q`b BM
� `2;`2bbBQM KQ/2HX h?2`2#v- Bi i2bib i2KTQ`�H /2T2M/2M+2X h?2 MmHH ?vTQi?2bBb >y Ui?2`2 Bb MQ b2`B�H
+Q``2H�iBQMV r�b `2D2+i2/ rBi? � T@p�Hm2 #2HQr yXy8X 6m`i?2`KQ`2- i?2 S2b�`�M i2bi r�b 2KTHQv2/- `2D2+iBM;
+`Qbb@b2+iBQM�H /2T2M/2M+2X Ai /B/ MQi `2D2+i i?2 MmHH ?vTQi?2bBb >y Ui?2`2 Bb MQ +`Qbb@b2+iBQM�H /2T2M/2M+2Vc
i?2 T@p�Hm2 r�b �#Qp2 yXy8X AM +QMb2[m2M+2- i?2 bi�M/�`/ 2``Q`b ?�p2 iQ #2 �/Dmbi2/X q2 Q#i�BM2/
bi�M/�`/ 2``Q`b +QMbBbi2Mi rBi? ?2i2`QbF2/�biB+Biv �M/ �miQ+Q``2H�iBQM U>�*V #v mbBM; i?2 �HH2`�MQ K2i?Q/
U*`QBbb�Mi �M/ JBHHQ kyy3VX aBM+2 i?2`2 �`2 MQ +`Qbb@b2+iBQM�H /2T2M/2M+2 Bbbm2b- i?2 K2i?Q/ /Q2b MQi ?�p2
iQ i�F2 i?2K BMiQ �++QmMiX �7i2` ?�pBM; �/Dmbi2/ i?2 KQ/2Hb rBi? i?2 �HH2`�MQ K2i?Q/- i?2b2 KQ/2Hb rBHH
#2 +QKT�`2/ BM i?2B` vB2H/ Q7 bB;MB}+�Mi p�`B�#H2bX aBM+2 i?2b2 KQ/2Hb 7Q+mb QM i?2 BKT�+i Q7 �M BM/BpB/m�H
v2�`Ƕb bBKBH�`Biv K2�bm`2K2Mi- BM � b2+QM/ bi2T- � KQ/2H r�b #mBH/ i?�i b2T�`�i2b i?2 �M�HvbBb BM r?�i r2
+�HH T2`BQ/b Q7 K�im`BivX h?2 BKT�+i Q7 i?2 �p2`�;2 bBKBH�`Biv 7`QK R iQ 8 v2�`b �;Q �M/ 7`QK e iQ Ry v2�`b
�;Q rBHH #2 �bb2bb2/ QM i?2 T�i2Mi +QmMi �i � ;Bp2M iBK2X h?mb- r2 bTHBi i?2 �M�HvbBb- �bb2bbBM; r?2i?2`
bBKBH�`BiB2b BM i?2 M2�` T�bi �z2+i bm#b2[m2Mi T�i2MiBM; �M/ r?2i?2` bBKBH�`BiB2b BM i?2 /Bbi�Mi T�bi �z2+i
bm#b2[m2Mi T�i2MiBM;X q?2M �p2`�;BM; i?2 bBKBH�`BiB2b BM T2`BQ/b Q7 R iQ 8 v2�`b �;Q �M/ e iQ Ry v2�`b �;Q
i?Bb �HHQrb iQ #2ii2` �bb2bb i?2 BKT�+i Q7 i?2 T2`BQ/b Q7 K�im`Biv Q7 2tBbiBM; T�i2MibX JQ`2Qp2`- i?Bb �HHQrb
7Q` � `Q#mbiM2bb +?2+F Q7 i?2 `2bmHib 7`QK i?2 T`2pBQmb KQ/2HbX h?2 2tTH�M�iQ`v TQr2` Q7 i?2 �M�HvbBb
KB;?i #2 ?B;?2`- r?2M `2;`QmTBM; bBKBH�`BiB2b BM T2`BQ/b Q7 K�im`Biv i?�M r?2M HQQFBM; �i bBM;H2 v2�`bX
qBi? `2;�`/b iQ i?2 QT2`�iBQM�HBx�iBQM- r2 +�H+mH�i2/ � KQpBM; �p2`�;2 mbBM; i?2 /vTH` �M/ xQQ T�+F�;2 BM
_X h?2M i?2 b�K2 i2bib �b 7Q` i?2 Qi?2` }p2 KQ/2Hb r2`2 T2`7Q`K2/X h?2 KQ/2H r�b �b i?2 Qi?2` KQ/2Hb
+Q``2+i2/ 7Q` ?2i2`QbF2/�biB+Biv �M/ �miQ+Q``2H�iBQM mbBM; i?2 �HH2`�MQ K2i?Q/X 6BM�HHv- i?Bb T�`i Q7 i?2
�M�HvbBb vB2H/2/ � KQ/2H rBi? irQ BM/2T2M/2Mi p�`B�#H2b, i?2 bBKBH�`Biv 7`QK i?2 M2�` T�bi UR@8 v2�`b �;QV
�M/ i?2 bBKBH�`Biv 7`QK i?2 /Bbi�Mi T�bi Ue@Ry v2�`b �;QVX h?2 `2bmHib Q7 i?2 H�ii2` KQ/2H rBHH #2 +QKT�`2/
iQ i?2 `2bmHib Q7 i?2 }7i? KQ/2Hb rBi? i?B`/i22M BM/2T2M/2Mi p�`B�#H2b- QM2 BM/BpB/m�HHv H�;;2/ bBKBH�`Biv 7Q`
2�+? v2�`X h?2 }7i? KQ/2H r�b +?Qb2M 7Q` i?2 +QKT�`BbQM bBM+2 Bi ?�/ i?2 ?B;?2bi _ b[m�`2/X

AM +QM+HmbBQM- ?�pBM; #mBHi KQ/2Hb- `2bT2+iBM; i?2 mM/2`HvBM; 7�+iQ`b- r2 rBHH #2 �#H2 iQ �bb2bb i?2 BKT�+i
Q7 bBKBH�`BiB2b #2ir22M T�i2Mi i?2K�iB+b QM bm#b2[m2Mi T�i2Mi +QmMibX JQ`2 BKTQ`i�MiHv- r2 rBHH #2 �#H2 iQ
B/2MiB7v i?2 i2KTQ`�H �bT2+i Q7 BiX h?mb- i?Bb �M�HvbBb 2M�#H2b mb iQ +�Tim`2 i?2- r?�i r2 +�HH- BMMQp�iBQM
+v+H2 Q7 i?2 T?�`K�+2miB+�H BM/mbi`v i?`Qm;? � T�i2Mi T`QtvX Ai +QMbiBimi2b � T`QQ7 Q7 +QM+2Ti- `2p2�HBM; i?2
2tTH�M�iQ`v TQr2` Q7 i?2 p�`B�#H2 bBKBH�`BivX
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e �M�Hvb2b �M/ `2bmHib

h?2 7QHHQrBM; +?�Ti2` +QM+2Mi`�i2b QM i?2 �M�HvbBb Q7 i?2 eN-Nkj *?BM2b2 T�i2Mib /2`Bp2/ 7`QK i?2 .2`r2Mi
qQ`H/ S�i2Mi AM/2t BM kyRdX q?BH2 i?2 /2b+`BTiBp2 bi�iBbiB+b ?�p2 �HHQr2/ iQ +QM}`K *?BM�Ƕb 2K2`;2M+2 �b
�M BMMQp�iQ`- rBi? T�i2Mib 2[m�HHv #2BM; }H2/ #v 7Q`2B;M #mi �HbQ /QK2biB+ 2MiBiB2b- i?2 bm#b2[m2Mi �M�HvbBb
7Q+mb2b QM bi`2M;i?2MBM; i?2 FMQrH2/;2 ;�BM2/ i?`Qm;? i?2 /�i� /2b+`BTiBQM- +?2+FBM; Bib p�HB/Biv i?`Qm;? �
+QKTmi�iBQM�H �TT`Q�+? �M/ +�Tim`BM; i?2 /vM�KB+b Q7 BMMQp�iBQMX G2p2`�;BM; bi�iBbiB+�H �M/ +QKTmi�iBQM�H
K2i?Q/b- .�i� a+B2M+2 i2+?MB[m2b ?�p2 2M�#H2/ mb iQ �M�Hvx2 �M 2MQ`KQmb /�i�b2i +QKT`2?2MbBp2Hv �M/
TH�mbB#HvX

eXR ai2T R, hQTB+b KQ/2H2/ 7`QK *?BM2b2 T?�`K�+2miB+�H T�i2Mib- �M G.�
�M�HvbBb

AM r?�i 7QHHQrb- i?2 `2bmHib Q7 i?2 G.� �M�HvbBb rBHH #2 T`2b2Mi2/- �M/ i?2`2�7i2` BMi2`T`2i2/- �HHQrBM; mb iQ
�Mbr2` i?2 `2b2�`+? [m2biBQM URV, q?2`2 HB2b i?2 7Q+mb Q7 BMMQp�iBQM BM i?2 *?BM2b2 T?�`K�+2miB+�H BM/mbi`v\
6Q` i?2 r?QH2 iBK2 bT�M Q7 RNNy iQ kyRd\ 6Q` RNNy iQ kyyy\ 6Q` kyyR iQ kyRd\ h?2 G.� ?�b �HHQr2/
iQ +H�bbB7v T?�`K�+2miB+�H T�i2Mib 7Q` i?2 }`bi iBK2 rBi?Qmi `2HvBM; QM i?2 K�Mm�H +H�bbB}+�iBQM T`Q+2bb Q7
2tT2`ib Q` T�i2Mi ?QH/2`b i?�i +H�bbB7v i?2B` BMMQp�iBQM i?2Kb2Hp2bX h?2 .�i� a+B2M+2 �TT`Q�+? r?BH2 ?�pBM;
#22M mb2/ iQ +�Tim`2 i2+?MQHQ;B+�H ;�Tb BM ?B;?@i2+? BM/mbi`B2b UCmM �M/ amM; S�`F kyRjV ?�b MQi #22M
2KTHQv2/ iQ i?2 T?�`K�+2miB+�H BM/mbi`v- v2iX

�7i2` ?�pBM; `2�/ �HH kk3-Ry3 T�i2Mib- Q7 r?B+? eN-Nkj *?BM2b2 T�i2Mib- i?2 +QKTmi�iBQM�H K2i?Q/b r2`2
H2p2`�;2/ 7Q` �M mMbmT2`pBb2/ �miQK�iB+ +H�bbB}+�iBQMX h?2 G.� �M�HvbBb r�b mM/2`i�F2M QM � b�KTH2 Q7
*?BM2b2 T�i2Mib- M�K2Hv � bm#b2i Q7 i?2 *?BM2b2 T�i2Mi /�i�b2i +Qp2`BM; i?2 }7i22M i?2`�T2miB+ ;`QmTbc
i?Bb vB2H/b k9-y3d T�i2MibX S�i2Mib r2`2 QMHv i�F2M BMiQ �++QmMi QM+2- /2bTBi2 };m`BM; BM KQ`2 i?�M QM2
i?2`�T2miB+ ;`QmTX h?2 iQTB+b r2`2 KQ/2H2/ 7Q` i?`22 /Bz2`2Mi iBK2 bT�Mb- RNNy iQ kyRd- RNNy iQ kyyy
�M/ kyyR iQ kyRdX h?2 /BbiBM+iBQM Q7 iBK2 bT�Mb 2M�#H2/ i?2 `2b2�`+?2` iQ +QKT�`2 i?2 iQTB+b KQ/2H2/
7`QK i?2 /�i� �+`Qbb iBK2X 6BM�HHv- i?2 `2bmHib r2`2 +QKT�`2/ iQ i?2 /�i� /2b+`BTiBQM �M/ +`Qbb@+?2+F2/
rBi? i?2 i?2`�T2miB+ ;`QmTb /2`Bp2/ i?`Qm;? i?2 7`�KBM; bi`�i2;vX q?BH2 �TTHB2/ i?`Qm;? +QKTmi�iBQM�H
K2i?Q/b- i?2 7`�KBM; bi`�i2;v Bb +HQb2 iQ � K�Mm�HHv +QM/m+i2/ �M�HvbBbX h?2`27Q`2 i?2 +QKT�`BbQM rBi? i?2
+QKTmi�iBQM�HHv /2`Bp2/ iQTB+b Q7 i?2 /�i�b2i Bb T�`iB+mH�`Hv BMi2`2biBM;X

hQTB+ KQ/2HBM; 7Q` *?BM2b2 T�i2Mib URNNy@kyRdV

�7i2` � /�i� +H2�MBM; T`Q+2bb /2b+`B#2/ BM +?�Ti2` 8- i?2 /�i�b2i Q7 *?BM2b2 T�i2Mib r�b +H�bbB}2/ �miQK�iB@
+�HHv i?`Qm;? i?2 G.� �M�HvbBb- r?Qb2 `2bmHib �`2 b?QrM BM i?2 7QHHQrBM; };m`2 U6B;m`2 k8VX

Ne



6B;m`2 k8, _2bmHib G.� �M�HvbBb @ *?BM� RNNy@kyRd

h?2 G.� �M�HvbBb ?�b 7Q`K2/ }p2 iQTB+b Qmi Q7 i?2 *?BM2b2 T�i2Mi /�i�b2iX 1�+? iQTB+ Bb #2BM; /2b+`B#2/
#v i?2 ir2Miv rQ`/b i?�i Q++m``2/ i?2 KQbiX "v K2�Mb Q7 i?2b2 rQ`/b- i?2 ;2M2`�H i?2K�iB+ Q7 2�+?
+H�bbB}+�iBQM +�M #2 B/2MiB}2/X hQTB+ R Bb #2BM; /2b+`B#2/ rBi? rQ`/b bm+? �b +�M+2`- +�`+BMQK�- imKQ`-
HmM;- �M/ i`2�iBM;X h?2b2 rQ`/b BM/B+�i2 i?�i QM2 Q7 i?2 i?2K�iB+b Q7 i?2 *?BM2b2 T�i2Mib Bb QM +�M+2`
i`2�iK2Mib- �M/ HmM; +�M+2` +�M #2 �bbmK2/ iQ #2 � bT2+B}+ +�M+2` #2BM; `2b2�`+?2/ QMX qQ`/b bm+? �b
�KBMQ- �+B/- b2[m2M+2- �M/ K2i?Q/ 7Q`K hQTB+ kX Ai Bb MQiB+2�#H2 i?�i i?Bb Bb i?2 iQTB+ /2b+`B#2/ i?2 KQbi
#v p2`#bX h?2b2 p2`#b BM+Hm/2 2ti`�+i- �//BM;- Q#i�BM- +H�BK2/- i`2�iBM;X 6`QK i?2 Pt7Q`/ .B+iBQM�`v Q7
"BQ+?2KBbi`v �M/ JQH2+mH�` "BQHQ;v U*�KK�+F kyye�V- r2 FMQr i?�i �KBMQb �`2 i?2 +?2KB+�H ;`QmT @L>k

BM �M Q`;�MB+ KQH2+mH2X Pi?2` rQ`/b Q7 i?2 iQT ky rQ`/b BM+Hm/2 �+B/ �M/ b2[m2M+2 ?2M+2 Bi KB;?i #2
TQbbB#H2 i?�i i?2 iQTB+ Bb QM �KBMQ �+B/ b2[m2M+2b- �HbQX � bi`BM; Q7 �KBMQ �+B/b BM � T�`iB+mH�` Q`/2`- +�HH2/
�KBMQ �+B/ b2[m2M+2b- +QMbiBimi2 � T`Qi2BM KQH2+mH2X h?2`2 Bb- ?Qr2p2`- �MQi?2` iQTB+ KQ/2H2/ rBi? rQ`/b
bm+? �b T`Qi2BM- ?2M+2 i?2 iQTB+ k Bb HBF2Hv QM �KBMQb Q` �KBMQ �+B/b �M/ i?2B` i`2�iK2Mi- BX2X- 2ti`�+iBQM-
T`2T�`�iBQM- 2i+X hQTB+ j r�b KQ/2H2/ QM rQ`/b bm+? �b /Bb2�b2- /Bb2�b2b- /BbQ`/2`- /BbQ`/2`b- bvM/`QK2-

Nd



/B�#2i2bX h?2b2 rQ`/b BM/B+�i2 i?�i i?2 T?�`K�+2miB+�H T�i2Mib 7Q+mb BM H�`;2 T�`i QM i`2�iBM; /Bb2�b2b �M/
/BbQ`/2`bX JQ`2Qp2`- /B�#2i2b b22Kb iQ #2- M2ti iQ +�M+2`- � /Bb2�b2 `2b2�`+? ?�b #22M 7Q+mbBM; QM BM *?BM�X
�b K2MiBQM2/- i?2 7Qm`i? iQTB+ Bb `2H�i2/ iQ i?2 b2+QM/ iQTB+ QM �KBMQbX Ai +2Mi2`b �`QmM/ TQHvT2TiB/2-
T`Qi2BM- �KBMQ- /Bb2�b2- �MiB#Q/v- 2i+X SQHvT2TiB/2b +QKT`Bb2 ǳ�#Qmi RyĜky �KBMQɢ�+B/ `2bB/m2b +QMM2+i2/
#v T2TiB/2 HBMF�;2bǴ U*�KK�+F kyye+, T�`�X RVX q?BH2 bQK2iBK2b mb2/ �b � bm#biBimi2 7Q` i?2 rQ`/
T`Qi2BM- r2 +�M �bbmK2 i?�i Bi Bb MQi i?2 +�b2 BM i?2 b+B2MiB}+ 2MpB`QMK2MiX �7i2` +QMbmHi�iBQM Q7 b+B2MiB}+
HBi2`�im`2- i?2 +QMM2+iBQM #2ir22M �MiB#Q/v- TQHvT2TiB/2b- T`Qi2BM- �M/ �KBMQb Bb /Bb+HQb2/X h?2 "BQHQ;v
S`QD2+i UlMBp2`bBiv Q7 �`BxQM� kyyyV 2tTH�BMb i?�i ǳ�MiB#Q/B2b �`2 BKKmM2 bvbi2K@`2H�i2/ T`Qi2BMb +�HH2/
BKKmMQ;HQ#mHBMbX 1�+? �MiB#Q/v +QMbBbib Q7 7Qm` TQHvT2TiB/2bĜ irQ ?2�pv +?�BMb �M/ irQ HB;?i +?�BMb DQBM2/
iQ 7Q`K �ǴuǴ b?�T2/ KQH2+mH2X h?2 �KBMQ �+B/ b2[m2M+2 BM i?2 iBTb Q7 i?2 ǳuǴ p�`B2b ;`2�iHv �KQM; /Bz2`2Mi
�MiB#Q/B2bǴ UlMBp2`bBiv Q7 �`BxQM� kyyyVX h?mb- Bi +�M #2 �bbmK2/ i?�i iQTB+ 9 7Q+mb2b QM �MiB#Q/B2b r?B+?
KQbiHv bi�M/b 7Q` BKKmMQHQ;B+�H 7mM+iBQMbX h?2 H�bi iQTB+ i?�i ?�b #22M KQ/2H2/ 72�im`2b TQHvMm+H2QiB/2-
�Mi�;QMBbib- BM?B#BiQ`b- 7`�;K2Mi- �M/ �;QMBbib �KQM; Qi?2`bX SQHvMm+H2QiB/2b i?2`2#v `272` iQ � bT2+B}+
7Q`K Q7 QM2ɢbi`�M/2/ ?QKQɢ Q` ?2i2`QTQHvK2` U*�KK�+F kyye#VX q?BH2 i?2 rQ`/b �Mi�;QMBbi �M/ BM?B#BiQ`
`272` iQ bHQrBM; Q` #HQ+FBM; � bT2+B}+ +?2KB+�H `2�+iBQM- i?2 rQ`/ �;QMBbi BKTHB2b i?2 +�mb2 Q7 �+iBQMX AM
+QM+HmbBQM- i?2 G.� �M�HvbBb ?�b `Qm;?Hv TB+im`2/ i?2 iQTB+b *?BM2b2 T�i2Mib 7Q+mb QM, +�M+2` i`2�iK2Mib-
�KBMQb- �M/ i?2B` 7mM+iBQMBM;- /Bb2�b2b UBX2X- /B�#2i2bV- �MiB#Q/B2bfBKKmMQHQ;v- �M/ }M�HHv TQHvMm+H2QiB/2b-
i?2 bT2+B}+ 7Q`K Q7 � ?QKQ@ Q` ?2i2`QTQHvK2`X

hQTB+ KQ/2HBM; 7Q` *?BM2b2 T�i2Mib URNNy@kyyyV

AM pB2r Q7 *?BM2b2 T�i2MiBM; BM+`2�bBM; `�TB/Hv 7`QK i?2 v2�` kyyy QM U6B;m`2 RjV- i?2 iQTB+ KQ/2HBM; r�b
`2T2�i2/ 7Q` i?2 T2`BQ/ RNNy iQ kyyy �M/ kyyR iQ kyRd b2T�`�i2HvX h?2 `2bmHib rBHH ?B;?HB;?i r?2i?2` i?2`2
�`2 /Bz2`2M+2b BM iQTB+b KQ/2H2/ #2ir22M i?2b2 irQ T2`BQ/b �M/ i?2 r?QH2 iBK2 bT�MX

AM +QKT�`BbQM iQ i?2 }p2 iQTB+b KQ/2H2/ QM �++QmMi Q7 i?2 /�i�b2i 7`QK RNNy iQ kyRd- i?2 iQTB+b 7Q` i?2
iBK2 bT�M RNNy iQ kyyy p�`v bHB;?iHv U6B;m`2 keVX AM ;2M2`�H- i?2 iQTB+b QM +�M+2` UiQTB+ jV- /B�#2i2b UiQTB+
kV �M/ �MiB#Q/B2bfBKKmMQHQ;v UiQTB+ 9V �`2 `2+m``BM;- /2bTBi2 /Bz2`2M+2b BM i?2 +QKTQbBiBQM Q7 2�+? iQTB+X
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6B;m`2 ke, _2bmHib G.� �M�HvbBb @ *?BM� RNNy@kyyy

h?2 rQ`/b 7Q` i?2 /B�#2i2b iQTB+ BM+Hm/2 /B�#2i2b- /BbQ`/2`- /Bb2�b2- �HFQtv- �KQM; Qi?2`bX AM +�b2 Q7 i?2
/�i�b2i 7Q` RNNy iQ kyyy- BMbmHBM Bb K2MiBQM2/ QM iQT- 2KT?�bBxBM; i?2 iQTB+Ƕb 7Q+mb QM i?2 bT2+B}+ /Bb2�b2
/B�#2i2bX qBi? `2;�`/b iQ i?2 iQTB+ Q7 +�M+2`- #Qi? /�i�b2ib /2b+`B#2 i?2 iQTB+ rBi? i?2 rQ`/b, +�M+2`-
bm#biBimi2/- /Bb2�b2- i`2�iBM;- �KQM; Qi?2`bX q?BH2 i?2 }`bi G.� �M�HvbBb QM i?2 r?QH2 /�i�b2i ?BMi2/ �i �
bT2+B}+ BMi2`2bi BM HmM; +�M+2`- i?2 iQTB+ +�M+2` KQ/2H2/ 7Q` RNNy iQ kyyy /Q2b MQi ?BMi �i �Mv bT2+B}+ ivT2 Q7
+�M+2`X h?2 iQTB+b QM �MiB#Q/B2bfBKKmMQHQ;v �`2 �bbQ+B�i2/ rBi? i?2 rQ`/b, �MiB#Q/v- �KBMQ- TQHvT2TiB/2-
T`Qi2BM- ?mK�M- +2HHb- 2i+X "Qi? K�i+? p2`v r2HH- /2bTBi2 i?2 iQTB+ 7Q` RNNy iQ kyRd 72�im`BM; i?2 rQ`/
pB`mb- r?B+? ?B;?HB;?ib i?2 bT2+B}+ 7Q+mb Q7 i`2�iK2Mi QM pB`mb2bX h?2 `2K�BMBM; irQ iQTB+b UR �M/ 8V Q7
i?2 /�i�b2i 7`QK RNNy iQ kyyy /Bz2` rBi? i?2 iQTB+b 7Q` i?2 r?QH2 /�i�b2iX hQTB+ R KB;?i i?2`2#v `272`
iQ ?Q`KQM2 i`2�iK2Mib- +QMbB/2`BM; i?�i i?2 iQTB+ ;`QmTb i?2 rQ`/b ?Q`KQM2- i`2�iK2Mi- �+iBp2- �;2Mib-
K2i?Q/- `2H2�b2X AM +QMi`�bi- r2 +�MMQi B/2MiB7v � /2}MBi2 i?2K2 7Q` iQTB+ 8 i?�i ;`QmTb rQ`/b bm+? �b
7Q`KmH�- �HFQtv- i`2�iK2Mi- b�Hib- �M/ T?2MvHX
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hQTB+ KQ/2HBM; 7Q` *?BM2b2 T�i2Mib UkyyR@kyRdV

aBM+2 i?2 v2�` kyyy QM- i?2 T�i2MiBM; BM *?BM� ?�b ;`QrM `�TB/HvX >2M+2 iQTB+b Q7 i?2 T�i2Mib KB;?i /Bz2`
7`QK i?2 QM2b Q7 T�i2Mib }H2/ #2ir22M RNNy �M/ kyyyX h?2 K�DQ`Biv Q7 i?2 r?QH2 /�i�b2i ?�b #22M }H2/ BM
i?Bb iBK2 7`�K2X h?2`27Q`2 Bi Bb MQi bm`T`BbBM; i?�i i?2 iQTB+b Q7 i?2 kyyR iQ kyRd iBK2 7`�K2 K�i+? i?2
iQTB+b Q7 i?2 RNNy iQ kyRd iBK2 7`�K2 #2ii2`X h?2 7QHHQrBM; };m`2 U6B;m`2 kdV BHHmbi`�i2b i?2 }p2 iQTB+b
KQ/2H2/ 7`QK i?2 kyyR iQ kyRd /�i�b2iX

6B;m`2 kd, _2bmHib G.� �M�HvbBb @ *?BM� kyyR@kyRd

hQTB+ R +2Mi2`b �`QmM/ TQHvMm+H2QiB/2- TQHvT2TiB/2 �M/ i?2`27Q`2 K�i+?2b i?2 b�K2 iQTB+ 8 Q7 i?2 RNNy iQ
kyRd /�i�b2iX "Qi? ?�p2 b2p2`�H rQ`/b BM +QKKQMX h?2 RNNy iQ kyyy /�i�b2i- ?Qr2p2`- /Q2b MQi `2p2�H i?Bb
iQTB+X h?2`27Q`2 r2 +�M �bbmK2 i?�i TQHvMm+H2QiB/2b �M/ i?mb � FBM/ Q7 ?QKQ@ Q` ?2i2`QTQHvK2`b ?�p2 b22M
BM+`2�bBM; BKTQ`i�M+2 �+`Qbb iBK2X h?2 b2+QM/ iQTB+ KQ/2H2/ Bb p2`v bBKBH�` iQ i?2 r?QH2 /�i�b2iǶb iQTB+
j QM /Bb2�b2b �M/ /BbQ`/2`bX h?2 �M�HvbBb `2p2�Hb rQ`/b- bm+? �b /Bb2�b2- /BbQ`/2`- T�BM- bvM/`QK2X q?BH2
bBKBH�` iQ i?2 iQTB+ j QM /Bb2�b2bf /B�#2i2b BM i?2 r?QH2 /�i�b2i- i?2 iQTB+ /Bz2`b bBM+2 i?2 r?QH2 iBK2 7`�K2
BM+Hm/2b /B�#2i2b BM i?Bb iQTB+- r?BH2 i?2 iQTB+ Q7 i?2 iBK2 7`�K2 kyyR iQ kyRd /Q2b MQiX AMbi2�/ Q7 /B�#2i2b-
i?2 i2`K T�BM };m`2b �KQM; i?2 /2b+`BTiQ`bX h?Bb KB;?i BM/B+�i2 � +QM+2Mi`�iBQM QM T�BM K2/B+�iBQMX h?Bb
iQTB+ QM /Bb2�b2b �M/ /BbQ`/2`b /Q2b MQi }i �Mv iQTB+ Q7 i?2 RNNy iQ kyyy iBK2 7`�K2X

q?BH2 MQi };m`BM; BM iQTB+ k QM /Bb2�b2b �M/ /BbQ`/2`b BM ;2M2`�H- /B�#2i2b Bb � iQTB+ QM Bib QrM- BM i?2 kyyR
iQ kyRd /�i�b2iX h?mb- i?Bb iQTB+ };m`2b BM �HH i?`22 G.� �M�Hvb2bX .B�#2i2b ?�b #22M � iQTB+ BM *?BM2b2
T�i2Mib bBM+2 RNNy �M/ +QMiBMm2b iQ #2 �M BKTQ`i�Mi iQTB+X "Qi? i?2 /B�#2i2b iQTB+b BM i?2 /�i�b2ib 7`QK
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RNNy iQ kyyy �M/ kyyR iQ kyRd BM+Hm/2 MQi QMHv i?2 rQ`/ /B�#2i2b #mi �HbQ BMbmHBM- BM/B+�iBM; i?�i i?2 iQTB+
Bb 7�B`Hv +2`i�BM 7Q+mb2/ QM /B�#2i2bX �T�`i 7`QK /B�#2i2b- +�M+2` ?�b #22M � iQTB+ /Bb+HQb2/ #v �HH i?`22 iBK2
7`�K2bX h?2 rQ`/b i?Bb iQTB+ Bb /2b+`B#2/ #v- �`2 T�`iB+mH�`Hv +HQb2 iQ i?2 rQ`/b Q7 i?2 b�K2 iQTB+ BM i?2
iBK2 7`�K2 RNNy iQ kyRdX AM ;2M2`�H- i?Bb iQTB+ Bb �bbQ+B�i2/ rBi? i?2 i2`Kb +�M+2`- imKQ`- T`Qi2BM- �MiB;2M-
�MiB#Q/vX .m2 iQ i?2 rQ`/b +�M+2` �M/ imKQ`- Bi Bb `2�bQM�#H2 iQ b�v i?�i i?2 iQTB+ Bb QM +�M+2`X 6BM�HHv-
i?2 H�bi iQTB+ Bb +HQb2 iQ iQTB+ k U�KBMQbV BM i?2 RNNy iQ kyRd iBK2 7`�K2 /�i�b2i- r?BH2 MQi K�i+?BM; �Mv
BM i?2 RNNy iQ kyyy /�i�b2iX *QKKQM rQ`/b Q7 #Qi? iQTB+b �`2, �KBMQ- K2i?Q/- r�i2`- +H�BK2/- i`2�iBM;-
BM+Hm/2/- 2ti`�+i- 2i+X >2M+2 i?Bb iQTB+ 7Q+mb2b QM �KBMQb �M/ i?2B` 7mM+iBQMBM;- �b ?�b #22M `2�bQM2/ BM
iQTB+ k Q7 i?2 RNNy iQ kyRd /�i�b2iX

Pp2`�HH- i?2 iQTB+b Q7 i?2 kyyR iQ kyRd iBK2 7`�K2 K�i+? i?2 }`bi G.� �M�HvbBb #2ii2`- rBi? i?2 `2+m``BM;
iQTB+b QM +�M+2`- /B�#2i2b- ;2M2`�H /Bb2�b2b- �KBMQb- �M/ TQHvMm+H2QiB/2b UbT2+B}+ ?QKQ@ Q` ?2i2`QTQHvK2`bVX
h?2 iQTB+ �MiB#Q/B2bfBKKmMQHQ;v Q7 i?2 RNNy iQ kyRd iBK2 7`�K2 /�i�b2i Bb MQi 2tTQb2/ BM i?2 kyyR iQ kyRd
iBK2 7`�K2 /�i�b2iX h?2 iQTB+b 7`QK i?2 RNNy iQ kyyy iBK2 7`�K2 /�i�b2i QMHv K�i+? i?2 iQTB+b /B�#2i2b-
+�M+2` �M/ �MiB#Q/vfBKKmMQHQ;v Q7 i?2 RNNy iQ kyRd iQTB+ KQ/2HBM; `2bmHibX q?BH2 Bi Bb `2�bQM�#H2 iQ
BMi2`T`2i i?�i i?2 iQTB+b Q7 /B�#2i2b �M/ +�M+2` ?�p2 #22M iQTB+b i?`Qm;?Qmi i?2 r?QH2 iBK2 bT�M- bQK2 iQTB+b-
bm+? �b TQHvMm+H2QiB/2b �M/ i?2 �KBMQǶb 7mM+iBQMBM; b22K iQ #2 7�B`Hv M2rX �MiB#Q/B2b �M/ BKKmMQHQ;v KB;?i
?�p2 #22M � b2T�`�i2 iQTB+ 7`QK RNNy iQ kyyy- #mi �`2 MQi �bbQ+B�i2/ rBi? � T`QT2` iQTB+ BM +m``2Mi iBK2bX

*QMi2tim�HBbBM; i?2 G.� `2bmHib

>�pBM; ;�BM2/ KQ`2 BMbB;?ib BMiQ i?2 iQTB+b /QKBM�Mi BM i?2 /�i�b2i Q7 *?BM2b2 T�i2Mib i?2 `2bmHib ?�p2 iQ
#2 +QKT�`2/ iQ i?2 T`2pBQmbHv T`2b2Mi2/ /�i� /2b+`BTiBQMX Ai Bb Q7 BMi2`2bi iQ �bb2bb i?2 K�i+? #2ir22M i?2
+QKTmi�iBQM�H@/2`Bp2/ iQTB+b �b r2HH i?2 /QKBM�Mi iQTB+b /2`Bp2/ 7`QK i?2 +QMi2Mi �M�HvbBb- �HHQrBM; mb iQ
+QM}`K Q` [m2biBQM `2bmHibX "27Q`2 i?Bb +QKT�`BbQM- Bi Bb BKTQ`i�Mi iQ K2MiBQM r?2i?2` i?2 iQTB+b *?BM�Ƕb
T?�`K�+2miB+�H BM/mbi`v 7Q+mb2b QM BM Bib T?�`K�+2miB+�H BMMQp�iBQM �++Q`/BM; iQ i?2 HBi2`�im`2 K�i+? i?2
iQTB+b KQ/2H2/ 7`QK i?2 /�i� T�`iB�HHvX h?2 HBi2`�im`2 U2X;X- LB 2i �HX kyRdc w?�M; �M/ w?Qm kyRdc a?2M
kyRyV ?BMi2/ i?�i HBp2` /Bb2�b2- ;�bi`B+ +�M+2`- +�`/BQp�b+mH�` /Bb2�b2- /B�#2i2b- �M/ #BQi2+? �`2 i?2`�T2miB+
�`2�b Q` iQTB+b *?BM�Ƕb T?�`K�+2miB+�H BM/mbi`v 7Q+mb2b QMX AM ;2M2`�H- +�M+2` �M/ /B�#2i2b +�M #2 7QmM/ BM
i?2 iQTB+b KQ/2H2/ 7`QK i?2 /�i�X *?2`p2M�F Ukyy8VǶb �bb2bbK2Mi Q7 i?2 #BQi2+?MQHQ;v b2+iQ` 7Q+mbBM; QM
;2M2 i?2`�Tv- �MiB#Q/B2b- �M/ h*J KQ/2`MBx�iBQM KB;?i BM T�`i #2 `2~2+i2/ bBM+2 �MiB#Q/B2bfBKKmMQHQ;v
r2`2 QM2 Q7 i?2 iQTB+b KQ/2H2/ BM i?2 RNNy iQ kyRd /�i� 7`�K2X h?mb- ?vTQi?2bBb RXR Bb +QM}`K2/X aQK2
#BQi2+? iQTB+b- �M/ i?2 iQTB+b Q7 +�M+2` �b r2HH �b /B�#2i2b ?�p2 2K2`;2/ �b iQTB+b BM i?2 iBK2 7`�K2 RNNy iQ
kyRdX h?2 H�ii2` irQ �HbQ BM i?2 iBK2 7`�K2 7`QK kyyR iQ kyRdX .Bb2�b2b ?�p2 #22M K2MiBQM2/- #mi HBp2` Q`
+�`/BQp�b+mH�` /Bb2�b2b /Q MQi +QMbiBimi2 � b2T�`�i2 iQTB+X .2bTBi2 MQi +QMbiBimiBM; � b2T�`�i2 iQTB+ BM i?2
/�i�b2i- r2 +QMbB/2` ?vTQi?2bBb RXR +QM}`K2/ bBM+2 ;2M2`�HHv /Bb2�b2b +QMbiBimi2 � iQTB+X >vTQi?2bBb RXk Bb
+QM}`K2/ �b r2HH bBM+2 i?2 }p2 iQTB+b 7Q` i?2 iBK2 bT�M RNNy iQ kyyy �`2 MQi i?2 b�K2 �b i?2 }p2 iQTB+b Q7
i?2 r?QH2 iBK2 bT�M Q` i?2 QM2 7`QK kyyR iQ kyRdX LQM2i?2H2bb- irQ Q7 i?2 iQTB+b 7`QK 2�`HB2` BMMQp�iBQMb
�`2 +QM;`m2Mi iQ i?2 iQTB+b Q7 H�i2` BMMQp�iBQMb UkyyR@kyRdVX h?mb i?2`2 �`2 /Bz2`2M+2b- #mi i?2b2 �`2 MQi
H�`;2X h?2 iQTB+b Q7 +�M+2` �M/ /B�#2i2b �`2 T`2b2Mi BM #Qi? iBK2 7`�K2b 7`QK RNNy iQ kyyy �M/ kyyR iQ
kyRdX
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qBi? `2;�`/b iQ i?2 +QKT�`BbQM #2ir22M i?2 /�i� /2b+`BTiBQM �M/ i?2 iQTB+b KQ/2H2/- i?2 `2bmHib rBHH #2
+QKT�`2/ iQ i?2 i?2K�iB+ }2H/b /2`Bp2/ 7`QK i?2 .2`r2Mi +H�bb2b �M/ i?2 /2b+`BTiBQM Q7 K�Mm�H +Q/2 b2+iBQMb
/QKBM�Mi BM i?2 /�i�b2i- BM � }`bi bi2TX h?2M- i?2 }p2 iQTB+b B/2MiB}2/ i?`Qm;? i?2 G.� �M�HvbBb rBHH #2
K�i+?2/ rBi? i?2 i?2`�T2miB+ ;`QmTb i?�i r2`2 �TTHB2/ �b 7`�KBM; QM i?2 /�i�b2i U*QMbmHi 6B;m`2 kk 7Q` �
HBbi Q7 i?2 i?2`�T2miB+ ;`QmTb +H�bbB}2/ #v T�i2Mi +QmMiVX

AM ;2M2`�H- r2 +�M }M/ i?2 iQTB+ Q7 TQHvT2TiB/2bf?QKQ@ Q` ?2i2`QTQHvK2` `2~2+i2/ BM i?2 .2`r2Mi +H�bb2b
"y9 �M/ *yj QM TQHvK2`bX "y9 L�im`�H T`Q/m+ib �M/ TQHvK2`b- i2biBM;- +QKTQmM/b Q7 mMFMQrM bi`m+im`2
r�b i?2 .2`r2Mi +H�bb KQbi T�i2Mib r2`2 +�i2;Q`Bx2/ BMiQX qBi? `2;�`/b iQ i?2 Qi?2` iQTB+b � +QKT�`BbQM
rBi? i?2 mMBp2`b�H .2`r2Mi +H�bb2b Bb Q7 /B{+mHiv- ?2M+2 i?2 +QKT�`BbQM rBi? i?2 K�Mm�H +Q/2 b2+iBQMb Bb
T`272`�#H2X h?2b2 �`2 KQ`2 /2i�BH2/ �M/ i?2`27Q`2 �HHQr iQ K�i+? i?2 +Q/2b rBi? i?2 iQTB+b #2ii2`X

hQ `2+�HH- �++Q`/BM; iQ i?2 K�Mm�H +Q/2 b2+iBQMb- i?2 *?BM2b2 T�i2MiBM; +QM+2Mi`�i2/ `Qm;?Hv QM T?�`K�@
+2miB+�H �+iBpBiB2b �b r2HH �b M�im`�H T`Q/m+ib UQ` ;2M2iB+�HHv 2M;BM22`2/V- TQHvK2`b RjX AM ;2M2`�H- r2 +�M
�bbmK2 i?�i i?2 }p2 iQTB+b KQ/2H2/ +�M #2 +H�bbB}2/ mM/2` i?2b2 irQ +�i2;Q`B2bX h?2 iQTB+b KQ/2H2/ QM +�M@
+2`- BKKmMQHQ;v- TQHvMm+H2QiB/2 �M/ ;2M2`�HHv /Bb2�b2b +�M #2 7QmM/ BM i?2 KQbi mb2/ K�Mm�H +Q/2 b2+iBQMb
KQ`2 2tTHB+BiHvX h?2 iQTB+ QM /Bb2�b2b �M/ /B�#2i2b �KQM; Qi?2`b `2H�i2b- 7Q` BMbi�M+2- iQ i?2 K�Mm�H +Q/2
b2+iBQM "R9@6 S?�`K�+2miB+�H �+iBpBiB2b @ .`m;b �+iBM; QM i?2 #HQQ/ �M/ +�`/BQp�b+mH�` bvbi2K- bBM+2 /B�@
#2i2b �z2+ib i?2 #HQQ/ bvbi2KX *�M+2` `2H�i2b iQ "R9@> S?�`K�+2miB+�H �+iBpBiB2b @ *�M+2` `2H�i2/ /`m;b �M/
BKKmMQHQ;v iQ "R9@: S?�`K�+2miB+�H �+iBpBiB2b @ .`m;b �+iBM; QM i?2 BKKmM2 bvbi2KX 6BM�HHv- �b � ?QKQ@
Q` ?2i2`QTQHvK2`- i?2 iQTB+ QM TQHvMm+H2QiB/2 +Q``2bTQM/b iQ i?2 +�i2;Q`B2b "y9@* L�im`�H T`Q/m+ib UQ`
;2M2iB+�HHv 2M;BM22`2/V- TQHvK2`b @ SQHvK2`b- �b r2HH �b "y9@1 L�im`�H T`Q/m+ib UQ` ;2M2iB+�HHv 2M;BM22`2/V-
TQHvK2`b @ Lm+H2B+ �+B/b- bBM+2 TQHvMm+H2QiB/2b �`2 T�`i Q7 � Mm+H2B+ �+B/ KQH2+mH2 U*�KK�+F kyye#VX AM
+QM+HmbBQM- r?BH2 MQi +H�BKBM; i?Bb +QKT�`BbQM iQ #2 2t?�mbiBp2- Bi b?Qrb i?�i i?2 }p2 iQTB+b KQ/2H2/ +�M
#2 �ii`B#mi2/ iQ K�Mm�H +Q/2 b2+iBQMb i?�i };m`2 �KQM; i?2 iQT ky K�Mm�H +Q/2 b2+iBQMbX >2M+2- i?2 +QK@
Tmi�iBQM�H iQTB+ KQ/2HBM; `2~2+ib i?2 2tT2`ibǶ +H�bbB}+�iBQMb Ĝ 2p2M B7 H2bb /2i�BH2/ bBM+2 r2 ?�p2 }p2 iQTB+b
Ĝ �M/ +�M #2 +QMbB/2`2/ bm++2bb7mHX

q?2M +QKT�`BM; i?2 }p2 iQTB+b B/2MiB}2/ i?`Qm;? i?2 G.� �M�HvbBb URNNy iQ kyRdV iQ i?2 i?2`�T2miB+ ;`QmTb-
Bi Bb `2p2�H2/ i?�i i?2 iQT i?`22 i?2`�T2miB+ ;`QmTb- �MiB+�M+2`- �HBK2Mi�`v J2i�#QHB+ �M/ AKKmMQHQ;B+�H-
�++Q`/BM; iQ i?2 +QMi2Mi �M�HvbBb �`2 T�`i Q7 i?2 }p2 iQTB+b B/2MiB}2/ i?`Qm;? i?2 G.�- �HbQX h?mb- r2
�bbmK2 i?�i i?2`2 Bb � +Q``2bTQM/2M+2 #2ir22M i?2 +QKTmi�iBQM�H iQTB+ KQ/2HBM; �M/ i?2 �TTHB2/ 7`�K2/
iQTB+bX 6Q` � KQ`2 T`2+Bb2 +QKT�`BbQM Q7 i?2 iQTB+b- Bi ?�b #22M �M�Hvx2/ ?Qr i?2 }p2 iQTB+b Qp2`H�T rBi? i?2
i?2`�T2miB+ ;`QmTbX h?2 7QHHQrBM; };m`2 U6B;m`2 k3V pBbm�HBx2b i?2 +Q``2bTQM/2M+2 BM i2`Kb Q7 i?2 MmK#2`
Q7 Tm#HB+�iBQMb r?2`2 Bi r�b i?2 ?B;?2bi T2`+2Mi�;2 Q7 iQTB+bX h?mb- Bi �HHQrb iQ �bb2bb r?2i?2` � iQTB+ Bb
/QKBM�MiHv �bbB;M2/ iQ QM2 i?2`�T2miB+ ;`QmT Q` b2p2`�H ;`QmTbX AM i?2 b�K2 iBK2- Bi �HHQrb iQ �bb2bb i?2
+QKTBH�iBQM Q7 i?2 i?2`�T2miB+ ;`QmTbX hQ Qm` FMQrH2/;2- i?Bb Bb �M 2MiB`2Hv M2r �TT`Q�+? iQ +?�`�+i2`Bx2
BMMQp�iBQM /vM�KB+b BM �M BM/mbi`vX Ai �HHQrb iQ /Bb+HQb2 HBMF�;2b #2ir22M i?2`�T2miB+ ;`QmTb- bBM+2 i?2
rQ`/b +QMi�BM2/ BM 2�+? }p2 iQTB+b KQ/2H2/ �`2 +QKT�`2/ iQ �HH i?2`�T2miB+ ;`QmTbX Ai ?�b iQ #2 K2MiBQM2/
i?�i i?2 2tTH�M�iQ`v TQr2` Q7 i?2 �M�HvbBb Bb HBKBi2/ bBM+2 /mTHB+�i2 T�i2Mib #2HQM;BM; iQ irQ i?2`�T2miB+
;`QmTb r2`2 MQi i�F2M BMiQ �++QmMiX h?Bb Bb � HBKBi�iBQM �`BbBM; 7`QK i?2 mM/2`HvBM; �H;Q`Bi?KB+ +�H+mH�iBQMb-
r?B+? +QmH/ #2 2tT2+i2/ /m2 iQ i?2 MQp2Hiv Q7 i?2 �TT`Q�+?X 6m`i?2` `2b2�`+? Bb M22/2/ iQ BKT`Qp2 i?2

Rj*QMbmHi h�#H2 d BM i?2 �TT2M/Bt 7Q` � /2b+`BTiBQM �M/ HBbi Q7 i?2 iQT ky K�Mm�H +Q/2 b2+iBQMX

Ryk



�H;Q`Bi?Kb /2p2HQT2/ 7Q` i?Bb T�`i Q7 i?2 �M�HvbBbX LQM2i?2H2bb- i?2 `2bmHib �`2 Q7 BMi2`2bi- /2bTBi2 ?�pBM; iQ
i`2�i i?2K rBi? +�miBQMX

6B;m`2 k3, *QKT�`BbQM G.� `2bmHib iQ i?2`�T2miB+ ;`QmTb

h?2 #BQi2+?MQHQ;v ;`QmT Bb #2BM; /2b+`B#2/ #v i?2 b2+QM/ iQTB+ i?�i r�b bmKK�`Bx2/ �b #2BM; QM �KBMQb �M/
i?2B` 7mM+iBQMBM;X h?2 #Qt THQi BM/B+�i2b i?�i 7`QK i?2 HQr2` [m�`iBH2 iQ i?2 mTT2` [m�`iBH2 7Q` 8yW Q7 i?2
T�i2Mib i?2 iQTB+ k r�b #2ir22M �`QmM/ dyW iQ N3W i?2 KQbi BKTQ`i�Mi iQTB+X 6Q` �MQi?2` k8W- i?2 iQTB+
?�b �M BKTQ`i�M+2 Q7 #2ir22M N3W �M/ RyyWX h?2 K2/B�M Bb �i �`QmM/ N8W- r?B+? BM/B+�i2b i?�i iQTB+ k
U�KBMQV Bb pBi�H 7Q` T�i2Mib BM i?2 #BQi2+?MQHQ;v ;`QmTX _2K�`F�#Hv- i?2 HQr2` r?BbF2` BM/B+�i2b i?�i k8W

Ryj



Q7 i?2 T�i2Mib �`2 ?Qr2p2` /Bbi`B#mi2/ #2ir22M �`QmM/ k8W �M/ dyWX q?BH2 iQTB+ R U+�M+2`V- j U/Bb2�b2bV
�M/ 8 UTQHvMm+H2QiB/2V +�M #2 M2;H2+i2/ /m2 iQ i?2B` TQQ` BKTQ`i�M+2- iQTB+ 9 U�MiB#Q/B2bfBKKmMQHQ;vV- Bb
bHB;?iHv BKTQ`i�Mi �b r2HHX hQTB+ k U�KBMQV 2[m�HHv };m`2b �b i?2 KQbi BKTQ`i�Mi iQTB+ 7Q` i?2 /2`K�iQHQ;B+�H-
b2MbQ`v �M/ ?Q`KQM�H ;`QmT- r?2`2 i?2 K2/B�M HB2b �#Qp2 i?2 8yW i?`2b?QH/X h?2 #Qt �`2�b 7Q` iQTB+ k Q7
i?2 /2`K�iQHQ;B+�H ;`QmT 2tTQb2b i?�i 7Q` 8yW Q7 i?2 T�i2Mib i?2 iQTB+ K�i+?2b i?2K #2ir22M �`QmM/ 8dW
�M/ 3yWX h?2 mTT2` r?BbF2`- ?Qr2p2`- BM/B+�i2b i?�i 7Q` k8W Q7 i?2 T�i2Mib i?2 iQTB+ K�i+?2b #2ir22M 3yW
�M/ RyyW Q7 i?2 +QMi2MiX h?2 HQr2` r?BbF2`- BM +QMi`�bi- 2tTQb2b i?�i 7Q` i?2 `2K�BMBM; k8W Q7 T�i2Mib i?2
iQTB+ k U�KBMQV QMHv };m`2b BM #2ir22M k8W iQ 8dW Q7 i?2 �#bi`�+iX qBi? �M 2[m�H K2/B�M Q7 dyW- 8yW Q7
i?2 T�i2Mib Q7 i?2 b2MbQ`v ;`QmT �++Q`/- ?Qr2p2`- � KQ`2 bB;MB}+�Mi `�M;2 Q7 BKTQ`i�M+2 iQ �KBMQbX h?2
#Qt �`2� bT�Mb 7`QK i?2 BKTQ`i�M+2 Q7 9yW iQ NyWX h?2 mTT2` r?BbF2` BM/B+�i2b i?�i i?2 iQTB+ �KBMQb ?�b
p2`v ?B;? BKTQ`i�M+2 7Q` k8W Q7 i?2 T�i2MibX LQM2i?2H2bb- i?2 iQTB+ /Q2b MQi K�i+? �HH i?2 T�i2Mib bBM+2 i?2
#QiiQK r?BbF2` BM/B+�i2b i?�i 7Q` k8W i?2 iQTB+ K�i+?2b 7`QK yW iQ 9yWX �b K2MiBQM2/- iQTB+ k U�KBMQV Bb
2[m�HHv BKTQ`i�Mi 7Q` i?2 ?Q`KQM�H ;`QmTX h?2 K2/B�M HB2b �i �`QmM/ ekW �M/ 8yW Q7 i?2 T�i2Mib K�i+? i?2
iQTB+ �KBMQ BM � `�M;2 7`QK 9kW iQ d8WX 6Q` k8W Q7 i?2 T�i2Mib- i?2 iQTB+ ?�b �M BKTQ`i�M+2 Q7 #2ir22M d8W
�M/ RyyWX q?BH2 i?2b2 i?`22 i?2`�T2miB+ ;`QmTb �M/ i?2 #BQi2+?MQHQ;v ;`QmT ?�p2 � K2/B�M K�i+? Q7 �#Qp2
8yW- Qi?2` i?2`�T2miB+ ;`QmTbǶ T�i2Mib K�i+? i?2 iQTB+ k U�KBMQV �b r2HHX 6Q` BMbi�M+2 �MiBT�`�bBiB+ �M/
;2MBiQm`BM�`v r?2`2 i?2 mTT2` r?BbF2` 2M/b �i � RyyW K�i+?X �H#2Bi � HQr K�i+?- Bi +�M BM/B+�i2 bQK2 7Q`K
Q7 r2�F HBMF #2ir22M i?2`�T2miB+ ;`QmTb �b r2HHX AM +QM+HmbBQM- �KBMQb UiQTB+ kV +�MMQi #2 bQH2Hv �ii`B#mi2/
iQ QM2 i?2`�T2miB+ ;`QmT- i?Bb Bb MQi bm`T`BbBM; bBM+2 �KBMQb +�M #2 +QMbB/2`2/ � +QKTQM2Mi �TTHB+�#H2 iQ
b2p2`�H 7mM+iBQMbX h?2b2 +QMM2+iBQMb #2ir22M i?2`�T2miB+ ;`QmTb KB;?i BM/B+�i2 +QKKQM }2H/b BM `2b2�`+?X

aBKBH�` iQ i?2 i?2`�T2miB+ ;`QmT #BQi2+?MQHQ;v- i?2 i?2`�T2miB+ ;`QmT M2m`QHQ;B+�H K�i+?2b KQbiHv QM2 iQTB+-
iQTB+ MmK#2` j- QM /Bb2�b2b �M/ /B�#2i2bX Ai Bb mM/2`bi�M/�#H2 i?�i � iQTB+ bm+? �b M2m`QHQ;B+�H K�i+?2b
T�i2Mib i?�i �`2 �#Qmi /Bb2�b2b- /BbQ`/2`b Q` bvM/`QK2bX Aib K2/B�M HB2b �i �`QmM/ 3yWX >2M+2- 8yW Q7 i?2
T�i2Mib K�i+? i?2 iQTB+ /Bb2�b2b #2ir22M 3yW iQ N8WX hQTB+ j U/Bb2�b2bV Bb 2bb2MiB�H BM i?2 ;2MBiQm`BM�`v-
`2bTB`�iQ`v- +�`/BQp�b+mH�` �M/ �HBK2Mi�`v K2i�#QHB+ i?2`�T2miB+ ;`QmTb- �HbQX AM T�`iB+mH�`- i?2 K�i+?
#2ir22M iQTB+ j QM /Bb2�b2b �M/ i?2 �HBK2Mi�`v K2i�#QHB+ ;`QmT Bb rBi?Qmi bm`T`Bb2 +QMbB/2`BM; i?�i #Qi?
+Qp2` /B�#2i2b- �KQM; Qi?2`bX 6BM�HHv- iQTB+ j- QM /Bb2�b2b �M/ /BbQ`/2`b K�i+?2b � HQi Q7 /Bz2`2Mi i?2`�T2miB+
;`QmTb iQ bQK2 /2;`22- r?B+? Bb mM/2`bi�M/�#H2 /m2 iQ Bib ;2M2`B+ M�im`2X

hQTB+ 9- QM �MiB#Q/B2b �M/ BKKmMQHQ;v- /2bTBi2 #2BM; T`2b2Mi �b � iQTB+ BM bQK2 i?2`�T2miB+ +H�bb2b- Bb
i?2 KQbi BKTQ`i�Mi iQTB+ 7Q` i?2 T�i2Mib Q7 i?2 BKKmMQHQ;B+�H i?2`�T2miB+ ;`QmTX h?2 K2/B�M Q7 i?2 #Qt
THQi 7Q` iQTB+ 9 HB2b �`QmM/ ekW- rBi? 8yW Q7 i?2 T�i2Mib 2t?B#BiBM; � K�i+? #2ir22M �#bi`�+ib �M/ iQTB+
Q7 #2ir22M ekW �M/ N8WX h?2 mTT2` r?BbF2` BM/B+�i2b i?�i k8W Q7 i?2 T�i2Mib K�i+? rBi? i?2 iQTB+
U�MiB#Q/B2bfBKKmMQHQ;vV 7`QK d8W iQ N8WX h?2 #QiiQK r?BbF2`- ?Qr2p2`- `2p2�Hb i?�i k8W Q7 i?2 T�i2Mib
QMHv K�i+? #2ir22M R8W �M/ 99WX h?2 `�M;2 Bb i?2`27Q`2 p�bi rBi? i?2 KBMBKmK Q7 R8W �M/ i?2 K�tBKmK
Q7 N8WX

hQ i?2 `2b2�`+?2`Ƕb bm`T`Bb2- iQTB+ 8- QM TQHvMm+H2QiB/2b �M/ `Qm;?Hv TQHvK2`b K�i+?2b i?2 i?2`�T2miB+ ;`QmTb
HBiiH2X h?2 K2/B�M };m`2b 7Q` 2�+? i?2`�T2miB+ ;`QmT �`QmM/ yWX q?BH2 i?2 iQTB+ /Q2b MQi };m`2 �KQM;
i?2 i?2`�T2miB+ ;`QmTb Q7 #BQi2+?- /2`K�iQHQ;B+�H- b2MbQ`v- Kmb+mHQbF2H2i�H �M/ �MiBT�`�bBiB+- 2t+2Ti 7Q` bQK2
QmiHB2`b- Bi Bb +Qp2`2/ iQ bQK2 2ti2Mi #v i?2 i?2`�T2miB+ ;`QmTb ?Q`KQM�H- �MiB+�M+2`- ;2MBiQm`BM�`v- `2bTB@
`�iQ`v- +�`/BQp�b+mH�`- �HBK2Mi�`v K2i�#QHB+- M2m`QHQ;B+�H �M/ BKKmMQHQ;B+�HX h?Bb }M/BM; KB;?i BM/B+�i2
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i?�i i?2 +H�bbB}+�iBQM BM i?2`�T2miB+ ;`QmTb Bb MQi i?2 �Ti2bi- +QMbB/2`BM; i?�i TQHvK2`b �`2 QM2 Q7 i?2 KQbi
`2T`2b2Mi2/ +�i2;Q`B2b BM T?�`K�+2miB+�H BMMQp�iBQM BM *?BM� U6B;m`2 kyVX

6BM�HHv- iQTB+ R QM +�M+2`- QMHv K�i+?2b i?2 i?2`�T2miB+ ;`QmT �MiB+�M+2`- 2t+2Ti 7Q` bQK2 QmiHB2`bX q?BH2
;2M2`�HHv MQi bm`T`BbBM;- i?2 K�i+? #2ir22M T�i2Mib BM i?2 �MiB+�M+2` i?2`�T2miB+ ;`QmT �M/ i?2 iQTB+ +�M+2`
KQ/2H2/ i?`Qm;? +QKTmi�iBQM�H K2i?Q/b QMHv K�i+?2b iQ bQK2 /2;`22X qBi? � K2/B�M Q7 �`QmM/ jyW �M/
k8W Q7 i?2 T�i2Mib rBi? � K�i+? #2ir22M eW �M/ RkW- i?2 iQTB+ Q7 +�M+2` /Q2b MQi K�i+? i?2 i?2`�T2miB+
;`QmT Km+?X h?2 mTT2` r?BbF2` BM/B+�i2b i?�i k8W Q7 i?2 T�i2Mib K�i+?2/ i?2 iQTB+ #v 88W iQ d8WX �T�`i
7`QK iQTB+ R- i?2 �MiB+�M+2` i?2`�T2miB+ ;`QmT +�M #2 +H�bbB}2/ BMiQ iQTB+ j- /Bb2�b2b- iQ bQK2 2ti2Mi- �HbQX
hQTB+ jǶb K2/B�M Bb �`QmM/ j8W- ?B;?2` i?�M i?2 K2/B�M Q7 i?2 iQTB+ R U+�M+2`VX h?2 K�i+? #2ir22M iQTB+
j U/Bb2�b2bV �M/ i?2 �MiB+�M+2` i?2`�T2miB+ ;`QmT Bb `2�bQM�#H2 bBM+2 +�M+2` Bb � /Bb2�b2X >2M+2 i?2 rQ`/b
Q7 iQTB+ j- r?B+? +2Mi2` �`QmM/ /Bb2�b2b �M/ /BbQ`/2`b- +Q``2bTQM/ rBi? i?2 i?2`�T2miB+ ;`QmT QM +�M+2`
i`2�iK2MibX

Ai ?�b #22M b?QrM i?�i i?2 iQTB+b- KQ/2H2/ i?`Qm;? +QKTmi�iBQM�H K2i?Q/b- +H�bbB7v i?2 *?BM2b2 T�i2Mi
/�i�b2i Q7 i?2 R8 i?2`�T2miB+ ;`QmTb iQ bQK2 2ti2Mi BM i?2`�T2miB+ ;`QmTb- #mi KQ`2 bQ +H�bbB7v i?2K �++Q`/BM;
iQ ;`QmTb Q7 rQ`/b- r?B+? 2tTH�BMb r?v �KBMQb Q` TQHvMm+H2QiB/2b ;2i �bbB;M2/ iQTB+bX �M 2tTHB+Bi K�i+?
#2ir22M � i?2`�T2miB+ ;`QmT �M/ � iQTB+ i?�i r�b KQ/2H2/ ?�b Q++m``2/ b2H/QKX h?mb- i?2`�T2miB+ ;`QmTb
+Qp2` b2p2`�H iQTB+bX AM +QMb2[m2M+2- r2 �bbmK2 i?�i i?2`2 �`2 bvM2`;B2b #2ir22M /Bz2`2Mi i?2`�T2miB+
;`QmTb �M/ iQTB+b- �b ?�b #22M BM/B+�i2/ 2�`HB2` #v rQ`/b i?2 KQ/2H2/ iQTB+b ?�p2 BM +QKKQMX JQ`2Qp2`-
i?Bb +QKT�`BbQM Q7 i?2`�T2miB+ ;`QmTb �M/ iQTB+b KQ/2H2/ ?�b ?BMi2/ i?�i BM/22/ +�`/BQp�b+mH�` /Bb2�b2b
TH�v � `QH2 BM *?BM2b2 T�i2MibX h?Bb KB;?i #2 i?2 +�b2- bBM+2 iQTB+ MmK#2` j- QM /Bb2�b2b �M/ /B�#2i2b- /B/
`2�bQM�#Hv r2HH K�i+? T�i2Mib Q7 i?2 +�`/BQp�b+mH�` i?2`�T2miB+ ;`QmTX LQM2i?2H2bb- i?Bb rQmH/ ?�p2 iQ #2
7m`i?2` �M�Hvx2/ #27Q`2 K�FBM; � p�HB/ bi�i2K2MiX

AM +QM+HmbBQM- MQi QMHv ?�p2 i?2 G.� �M�Hvb2b `2p2�H2/ i?�i *?BM� ?�b 7Q+mb2/ QM bQK2 i?2`�T2miB+ `2;BQMb-
bm+? �b +�M+2` �M/ /B�#2i2b bBM+2 RNNy- #mi Bi ?�b �HbQ �HHQr2/ iQ B/2MiB7v TQHvMm+H2QiB/2b- � TQHvK2`- �b �
M2r �`2� Q7 `2b2�`+?X Pp2`�HH- i?2 G.� �M�HvbBb Q7 i?2 /�i� +Q``2bTQM/b iQ i?2 /�i� /2b+`BTiBQM i?`Qm;? i?2
?mK�M@K�/2 +H�bbB}+�iBQM iQ bQK2 2ti2Mi �b r2HH �b iQ i?2 HBiiH2 BM/B+�iBQM BM i?2 HBi2`�im`2X 6BM�HHv- #Qi?
?vTQi?2bBb +QmH/ #2 +QM}`K2/X AM T�`iB+mH�`- Bi ?�b #22M b?QrM i?�i i?2`2 Bb � /Bz2`2M+2 #2ir22M iQTB+b
KQ/2H2/ 7`QK QH/2` T�i2Mib URNNy iQ kyyyV �M/ M2r2` T�i2Mib UkyyR iQ kyRdVX
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eXk ai2T k, avM2`;B2b �+`Qbb T�i2Mi i?2K�iB+b Q7 *?BM2b2 T?�`K�+2miB+�H
T�i2Mib- � C�++�`/ bBKBH�`Biv T2`bT2+iBp2

h?2 7QHHQrBM; +?�Ti2` T`QpB/2b /2b+`BTiBp2 bi�iBbiB+b rBi? i?2 Tm`TQb2 Q7 ;BpBM; BMbB;?ib BMiQ i?2 bBKBH�`Biv
#2ir22M K�Mm�H +Q/2 b2+iBQMb �+`Qbb iBK2 �M/ +H�bb2bX q?BH2 i?2 G.� �M�HvbBb �M/ i?2 /�i� /2b+`BTiBQM
?�p2 /2b+`B#2/ i?2 ;2M2`�H iQTB+b Q7 i?2 *?BM2b2 /�i�b2i- i?2 7QHHQrBM; �M�HvbBb rBHH 2M�#H2 mb iQ TB+im`2 i?2
/vM�KB+b #2ii2`X h?2 bBKBH�`Biv K2�bm`2K2Mi B/2MiB}2b +QMM2+iBQMb #2ir22M iQTB+b i?`Qm;? iBK2X 6m`i?2`@
KQ`2- r2 rBHH #2 �#H2 iQ �bb2bb i?2 `2H�iBQM #2ir22M i?2 iBK2 H�; Q7 b2+iBQMb �M/ i?2B` bBKBH�`BivX h?mb- Bi rBHH
2M�#H2 mb iQ �Mbr2` i?2 [m2biBQM UkV, q?�i FBM/ Q7 /vM�KB+b /Q r2 }M/ #2ir22M T�i2Mi i?2K�iB+bf+H�bb2b\
JQ`2 T`2+Bb2Hv, q?�i Bb i?2 `2H�iBQMb?BT Q7 T�i2Mi +H�bb2b �+`Qbb iBK2\

6B`bi- i?2 7QHHQrBM; };m`2 U6B;m`2 kNV BHHmbi`�i2b i?2 K2�bm`2K2Mi Q7 i?2 C�++�`/ bBKBH�`BivX PM #Qi? �t2b-
i?2 8jd }H2b Q7 i?2 /�i�b2i �`2 `2T`2b2Mi2/X 1�+? }H2 i?2`2#v +QMi�BMb b2p2`�H T�i2MibX h?2 };m`2 /2TB+ib i?2
p�bi �KQmMi Q7 /�i� i?�i .�i� a+B2M+2 i2+?MB[m2b �HHQr2/ iQ �M�Hvx2X 1�+? +QHQ` Q7 i?2 ?2�i K�T BHHmbi`�i2b
i?2 ;`�/2 Q7 bBKBH�`Biv #2ir22M irQ }H2bX h?2 /�`F2` i?2 +QHQ`- i?2 ?B;?2` i?2 bBKBH�`Biv #2ir22M irQ }H2bX

6B;m`2 kN, >2�iK�T Q7 C�++�`/ bBKBH�`Biv `2bmHib

Rye



q?BH2 ;BpBM; �M Qp2`pB2r Q7 �HH i?2 K2�bm`2K2Mib- i?2 MmK#2` Q7 }H2b Bb iQQ H�`;2 7Q` i?2 ;`�T?B+ iQ 2M�#H2
� +QKT`2?2MbBp2 BMi2`T`2i�iBQM Q7 i?2 +H�bb2b �M/ v2�`b i?�i ?�p2 � ?B;? bBKBH�`BivX h?mb- i?2 /2b+`BTiBp2
bi�iBbiB+b KB;?i T`QpB/2 � #2ii2` Qp2`pB2r U6B;m`2 jyVX

Ai Bb MQiB+2�#H2 i?�i Ĝ MQ K�ii2` i?2 T�i2Mi +H�bb Ĝ #Qi? i?2 K2�Mb Q7 i?2 C�++�`/ bBKBH�`Biv �M/ i?2 bi�M/�`/
/2pB�iBQMb �`2 +HQb2 iQ 2�+? Qi?2`X q?BH2 i?2 K2�M C�++�`/ bBKBH�`Biv T2` +H�bb Bb +HQb2 iQ yXRN- i?2 bi�M/�`/
/2pB�iBQMb �`2 �`QmM/ yXRX h?2 �p2`�;2 i2tim�H bBKBH�`Biv #2ir22M T�i2Mi i?2K�iB+b b22Kb iQ #2 ?B;?X �
K�i+? Q7 RNW BM � T�i2Mi �#bi`�+i `2T`2b2Mib � K�i+? Q7 �HKQbi QM2 }7i?X AM pB2r Q7 T�i2Mib ?�pBM; iQ
2M+QKT�bb � MQp2Hiv- r2 +QMbB/2` � K�i+? Q7 RNW ?B;?X h?2 KBMBKmK p�Hm2b �`2 2[m�HHv +HQb2 iQ 2�+?
Qi?2`- rBi? �`QmM/ yXyykX h?mb- 2�+? +H�bb ?�b v2�`b r?2`2 i?2 bBKBH�`Biv Bb +QMbB/2`�#Hv HQrX q?BH2 Qp2`�HH-
i?2 KBMBKmK p�Hm2b �`2 +HQb2 iQ 2�+? Qi?2`- i?2 K�tBKmK p�Hm2b �`2 KQ`2 /BbT2`b2/- `�M;BM; 7`QK yX8Rkd
iQ RXyyX *QMbB/2`BM;- i?�i 7Q` 2�+? K�Mm�H +Q/2 b2+iBQM 2�+? v2�` Bb +QKT�`2/ iQ �HH b2+iBQMb �M/ v2�`b-
i?2 bBKBH�`BiB2b Q7 RyyW KB;?i #2 /m2 iQ � +QKT�`BbQM Q7 /Bz2`2Mi K�Mm�H +Q/2 +H�bb2b BM i?2 b�K2 v2�`-
+QMi�BMBM; i?2 b�K2 T�i2MibX
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>2M+2- r2 rBHH +QMi`�bi i?2 /Bbi`B#miBQM Q7 i?2 bBKBH�`Biv 7Q` K2�bm`2K2Mib �+`Qbb Q` rBi?BM +H�bb2bX � ;`�T?@
B+�H `2T`2b2Mi�iBQM Q7 #Qt THQib U�TT2M/Bt, 6B;m`2 9kV BM/B+�i2b i?�i BM/22/ i?2 ?B;? C�++�`/ bBKBH�`BiB2b
KB;?i #2 2tTH�BM2/ #v +QKT�`BM; irQ /Bz2`2Mi K�Mm�H +Q/2 +H�bb2b iQ 2�+? Qi?2`X �T�`i 7`QK i?2 mTT2`
r?BbF2` �M/ i?2 QmiHB2`b Q7 � C�++�`/ bBKBH�`Biv Q7 QM2- i?2 /Bbi`B#miBQMb �`2 bBKBH�`X "Qi?- i?2 K2/B�M �M/
K2�M Q7 i?2 #Qt THQib �`2 bBKBH�`X Ai bmTTQ`ib i?2 ?vTQi?2bBb i?�i i?2 b�K2 T�i2Mib KB;?i #2 BM+Hm/2/ BM
irQ +H�bb2b BM i?2 b�K2 v2�` �M/ ?2M+2 2tTH�BM i?2 ?B;? C�++�`/ bBKBH�`BivX � iBK2 +QKTQM2Mi KB;?i TH�v �
`QH2 rBi? `2;�`/b iQ i?2 bBKBH�`Biv �+`Qbb T�i2Mi i?2K�iB+bX

h?2`27Q`2- bBM+2 Bi Bb Q7 BMi2`2bi iQ FMQr r?2i?2` � iBK2 +QKTQM2Mi +�M 2tTH�BM i?2 ?B;? bBKBH�`BiB2b- i?2
iBK2 H�; r�b THQii2/ �;�BMbi i?2 C�++�`/ bBKBH�`BiB2bX Ai Bb `2p2�H2/ i?�i BM/22/ +H�bb2b +QKT�`2/ BM i?2 b�K2
v2�` 2tTH�BM i?2 C�++�`/ bBKBH�`BiB2b Q7 QM2 U6B;m`2 jRVX h?Bb Bb �HbQ i?2 iBK2 H�; rBi? i?2 ?B;?2bi /BbT2`bBQM
Q7 C�++�`/ bBKBH�`BiB2bX h?2 �TT2M/Bt U�TT2M/Bt, h�#H2 3 �M/ NV T`QpB/2b � /2i�BH2/ /2b+`BTiBQM Q7 i?2b2
+H�bb2b rBi? � C�++�`/ bBKBH�`Biv Q7 QM2 �M/ Q7 i?2 +H�bb2b rBi? i?2 ?B;?2bi bBKBH�`BiB2b �7i2` QM2 �+`Qbb iBK2X

JQ`2 BKTQ`i�MiHv- Bi Bb b?QrM i?�i rBi? BM+`2�bBM; iBK2 H�;- i?2 K2�M �M/ K2/B�M C�++�`/ bBKBH�`Biv /2+`2�b2b
U6B;m`2 jRVX >2M+2- i?2 /�i� BM/B+�i2b i?�i T�i2Mib �`2 i?2 H2bb bBKBH�` iQ 2�+? Qi?2` rBi? BM+`2�bBM; iBK2X
h?mb- bm#b2[m2Mi BMMQp�iBQM `2HB2b QM T`2pBQmb BMMQp�iBQM- #mi i?2 H2bb �Mb H2bb rBi? T�bbBM; iBK2X q?BH2 i?2
K2�M bBKBH�`Biv HB2b �i �TT`QtBK�i2Hv jdW r?2M i?2`2 Bb � iBK2 H�; Q7 y- Bi /`QTb mM/2` k8W �i � iBK2 H�; Q7 8
v2�`bX �7i2` `Qm;?Hv kj v2�`b- i?2 bm#b2[m2Mi BMMQp�iBQM /Q2b MQi `2Hv QM T`2pBQmb BMMQp�iBQM �MvKQ`2X h?Bb
}M/BM; Bb BM/B+�i2/ #v i?2 bHQT2 Q7 i?2 K2�M C�++�`/ bBKBH�`Biv i?�i `2K�BMb bi2�/vX �i i?Bb TQBMi- i?2 K2�M
bBKBH�`Biv 7Q` i?Bb iBK2 bT�M `2�+?2b �`QmM/ jWX �b i?2 HBi2`�im`2 ?�b BM/B+�i2/- i?2`2 Bb � i`2M/ iQr�`/b
�M BM+`2�b2/ T�+2 Q7 BMMQp�iBM; �M/ BM+`2K2Mi�H BMMQp�iBQM BM i?2 T?�`K�+2miB+�H BM/mbi`v U�H#`2+?i 2i �HX
kyReVX Pp2`�HH- r2 }M/ i?�i i?2 bBKBH�`Biv #2ir22M T�i2Mi i?2K�iB+b b22Kb iQ 7QHHQr � +2`i�BM T�ii2`M �+`Qbb
iBK2X aQ 7�`- i?2 �bb2bbK2Mi Q7 i?2 bBKBH�`Biv �+`Qbb T�i2Mi i?2K�iB+b �M/ �+`Qbb iBK2 ?�b �H`2�/v �HHQr2/
mb iQ K�F2 bQK2 +QM+HmbBQMb MQ `2b2�`+?2`b ?�/ #22M �#H2 iQ [m�MiB7vX
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6B;m`2 jR, .Bbi`B#miBQM Q7 C�++�`/ bBKBH�`Biv Q7 �HH +H�bb2b rBi? iBK2 H�;

>�pBM; 2bi�#HBb?2/ i?�i �M BM+`2�bBM; iBK2 H�; ?�b � M2;�iBp2 `2H�iBQMb?BT rBi? i?2 C�++�`/ bBKBH�`Biv- r2
BMi`Q/m+2 i?2 T�i2Mi +QmMi �b � p�`B�#H2X h?2 7QHHQrBM; ;`�T?B+b rBHH �HHQr mb iQ �bb2bb r?2i?2` i?2`2 Bb �M
BM/B+�iBQM i?�i i?2 M2r p�`B�#H2 r2 T`QTQb2- i?2 bBKBH�`Biv- ?�b �M 2tTH�M�iQ`v TQr2` rBi? `2;�`/ iQ i?2
T�i2Mi +QmMiX h?2 ;`�T?b rBHH HQQF �i 2�+? K�Mm�H +Q/2 +H�bb b2T�`�i2HvX

6B;m`2 jk +QM}`Kb i?�i Qp2`�HH i?2`2 Bb � M2;�iBp2 `2H�iBQMb?BT #2ir22M i?2 iBK2 H�; �M/ i?2 C�++�`/ bBKBH�`BivX
h?Bb M2;�iBp2 `2H�iBQMb?BT ?QH/b i`m2 7Q` 2�+? K�Mm�H +Q/2 +H�bbX 1t+Hm/BM; � iBK2 H�; Q7 y �M/ �#Qp2 kj
v2�`b- i?2 C�++�`/ bBKBH�`BiB2b �+`Qbb K�Mm�H +Q/2 +H�bb2b �`2 +HQb2X qBi? `2;�`/b iQ i?2 T�i2Mi +QmMi i?2
;`�T?B+ `2p2�Hb i?�i rBi? �M BM+`2�bBM; iBK2 H�; �M/ � /2+`2�bBM; C�++�`/ bBKBH�`Biv- i?2 bmK Q7 i?2 T�i2Mi
+QmMi 7Q` 2�+? +H�bb /2+`2�b2bX avM2`;B2b �+`Qbb +H�bb2b �M/ iBK2 KB;?i 2tTH�BM i?2 BM+`2�bBM; T�i2Mi +QmMi
rBi? �M BM+`2�bBM; C�++�`/ bBKBH�`BivX G2p2`�;BM; i?2 FMQrH2/;2 7`QK Qi?2` /QK�BMb �b r2HH �b i?2 bT2+B}+
FMQrH2/;2 Q7 i?2 /QK�BM Q7 i?2 `2b2�`+?2`b KB;?i +`2�i2 i?2b2 bvM2`;B2b i?�i �`2 `2~2+i2/ BM � ?B;? T�i2Mi
+QmMiX qBi? BM+`2�bBM; iBK2 H�;- i?2 `2b2�`+?2`b KB;?i MQi H2p2`�;2 FMQrH2/;2 7`QK Qi?2` +H�bb2b �MvKQ`2-
�M/ i?mb MQ bvM2`;B2b �`2 #2BM; +`2�i2/ i?�i KB;?i �++QmMi 7Q` i?2 ?B;?2` T�i2Mi +QmMiX h?Bb ?vTQi?2bBb
/2`Bp2/ 7`QK i?2 /�i� Bb BM HBM2 rBi? i?2 HBi2`�im`2 QM Q`;�MBx�iBQM�H 2+QMQKB+b �M/ _�. Q`;�MBx�iBQM- i?�i
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T`QKQi2b �M BMi2;`�i2/ �TT`Q�+?- r?2`2 /Bz2`2Mi _�. /2T�`iK2Mib rQ`FBM; QM /Bz2`2Mi i?BM;b b?QmH/ rQ`F
iQ;2i?2`- �/QTiBM; �M BMi2;`�i2/ M2irQ`F KQ/2H BMbB/2 }`Kb �M/ �+`Qbb #Q`/2`b U:�bbK�MM �M/ pQM w2/irBix
RNNNVX AM i?2 b�K2 p2BM- QT2M BMMQp�iBQM KQ/2Hb ?B;?HB;?i i?2 BKTQ`i�M+2 Q7 BMi2;`�iBM; /Bz2`2Mi �+iQ`b BM
i?2 BMMQp�iBQM T`Q+2bb- i?mb H2p2`�;BM; /Bz2`2Mi FMQrH2/;2 �M/ FMQrH2/;2 ~Qrb U*?2b#`Qm;? kyyeVX PM
i?2 b�K2 HBM2b- Jm/�K#B UkyykV +H�bbB}2b i?2b2 FMQrH2/;2 ~Qrb �b +QHH�#Q`�iBp2 FMQrH2/;2 ~Qrb #2ir22M
bm#bB/B�`B2bX q?BH2 i?2 2tBbiBM; /�i� /Q2b MQi �HHQr iQ i�F2 BMiQ �++QmMi r?2i?2` �M QT2M BMMQp�iBQM KQ/2H
Q` �M BMi2;`�i2/ _�. Q`;�MBx�iBQM �TT`Q�+? ?�b #22M +?Qb2M- Bi �HHQrb MQM2i?2H2bb iQ �bbmK2 i?�i +`2�iBM;
bvM2`;B2b #2ir22M +H�bb2b- `2~2+i2/ #v � ?B;?2` C�++�`/ bBKBH�`Biv- Bb #2M2}+B�H 7Q` i?2 BMMQp�iBQM QmiTmi BM
i2`Kb Q7 i?2 T�i2Mi +QmMiX
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6B;m`2 jk, �p2`�;2 C�++�`/ bBKBH�`Biv T2` iBK2 H�; T2` +H�bb

AM �//BiBQM iQ HQQFBM; �i i?2 `2H�iBQMb?BT #2ir22M i?2 iBK2 H�; �M/ i?2 C�++�`/ bBKBH�`Biv- i?2 `2H�iBQMb?BT
#2ir22M i?2 v2�` Q7 Tm#HB+�iBQM �M/ i?2 C�++�`/ bBKBH�`Biv rBHH #2 �bb2bb2/ �b r2HHX 6B;m`2 jj `2p2�Hb i?�i
i?2 �p2`�;2 C�++�`/ bBKBH�`Biv T2` +H�bb T2` v2�` ?�b #22M BM+`2�bBM; 7`QK RNNy iQ kyyy- �M/ `2K�BM2/ bi2�/v
7`QK kyyy iQ kyRdX JQ`2Qp2`- i?2 /BbT2`bBQM Q7 i?2 �p2`�;2 C�++�`/ bBKBH�`Biv T2` v2�` T2` +H�bb ?�b /2+`2�b2/
+QMbB/2`�#Hv bBM+2 RNNyX J2�MBM;- i?�i �+`Qbb �HH +H�bb2b BM � ;Bp2M v2�` i?2 /vM�KB+b �`2 bBKBH�`X JQ`2Qp2`-
i?2 T�i2Mi +QmMi ?�b Qp2`�HH ;`QrM Qp2` iBK2X h?Bb ;`Qri? Bb MQi bm`T`BbBM; bBM+2 6B;m`2 Rj QM i?2 MmK#2`
Q7 Tm#HB+�iBQMb BM *?BM� ?�b b?QrM �M BM+`2�b2 BM T�i2Mi +QmMi Qp2` i?2 v2�`bX 6BM�HHv- i?2 +H�bb2b "R9@a
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�M/ "R9@L +�M #2 B/2MiB}2/ �b i?2 +H�bb2b rBi? i?2 ?B;?2bi �KQmMi Q7 T�i2Mi +QmMi bBM+2 kyy3X h?Bb Bb BM
+QM+Q`/�M+2 rBi? i?2 }M/BM;b 7`QK 6B;m`2 9R- i?�i B/2MiB}2/ "R9@L �M/ "R9@a �b i?2 irQ K�Mm�H +Q/2
b2+iBQMb rBi? i?2 ?B;?2bi T�i2Mi +QmMi 7`QK RNNy iQ kyRdX

AM +QM+HmbBQM- i?2 /2p2HQT2/ ;`�T?B+�H `2T`2b2Mi�iBQMb Q7 i?2 C�++�`/ bBKBH�`Biv K2�bm`2K2Mib ?�p2 �HHQr2/
iQ /2b+`B#2 i?2 `2H�iBQMb?BT #2ir22M T�i2Mi +H�bb2b �+`Qbb iBK2X Pm` ?vTQi?2bBb U>kV +QmH/ #2 +QM}`K2/X
h?2 bBKBH�`Biv K2�bm`2K2Mi 2M�#H2/ mb iQ +?�`�+i2`Bx2 /vM�KB+b �+`Qbb +H�bb2b �M/ BM/B+�i2/ i?�i iBK2
TH�vb � `QH2 r?2M +�Tim`BM; bBKBH�`BiB2b �+`Qbb T�i2Mi i?2K�iB+bX AM/22/- rBi? �M BM+`2�bBM; iBK2 H�;- i?2
�p2`�;2 C�++�`/ bBKBH�`BiB2b Q7 2�+? +H�bb /2+`2�b2/- BM/B+�iBM; i?�i BMMQp�iBQMb `2Hv H2bb �M/ H2bb QM T`2pBQmb
BMMQp�iBQMbX 6m`i?2`KQ`2- i?2 �M�HvbBb bm;;2bi2/ i?�i BM `2+2Mi v2�`b- i?2 /BbT2`bBQM Q7 i?2 �p2`�;2 C�++�`/
bBKBH�`BiB2b Bb ;2iiBM; bK�HH2` �+`Qbb /Bz2`2Mi T�i2Mi b2+iBQMb- K2�MBM; i?�i �HH +H�bb2b +QHH�#Q`�i2 iQ � bBKBH�`
2ti2Mi rBi? Qi?2` +H�bb2bX h?Bb +QHH�#Q`�iBQM KB;?i `2~2+i i?2 i`2M/ iQr�`/b BMi2;`�i2/ _�. KQ/2Hb �M/
BMi2;`�i2/ KQ/2Hb Q7 BMMQp�iBQM BM ;2M2`�H- r?2`2 }`Kb i`v iQ BMi2;`�i2 i?2B` /2T�`iK2Mib U:�bbK�MM �M/
pQM w2/irBix RNNNc _Qi?r2HH RNNjVX 6BM�HHv- i?2 ;`�T?b BM/B+�i2/ i?�i bBKBH�`Biv KB;?i TH�v � `QH2 rBi?
`2;�`/b iQ i?2 T�i2Mi +QmMi- r?B+? Bb r?v r2 rBHH HQQF �i i?2 `2H�iBQMb?BT 7`QK �M 2+QMQK2i`B+ T2`bT2+iBp2X
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eXj ai2T j, AKT�+ib Q7 T�i2Mi i?2K�iB+ bvM2`;B2b QM i?2 T�i2Mi +QmMi- �M 2+QMQ@
K2i`B+ T2`bT2+iBp2

AM i?2 7QHHQrBM;- r2 rBHH T`2b2Mi i?2 `2bmHib Q7 i?2 2+QMQK2i`B+ �M�HvbBb i?�i �BKb iQ 2tTHQ`2 i?2 BKT�+i �
T�i2Mi i?2K�iB+ +�i2;Q`vǶb C�++�`/ bBKBH�`Biv ?�b QM i?2 T�i2Mi +QmMi BM bm#b2[m2Mi v2�`bX JQ`2 T`2+Bb2Hv
r2 �Mbr2` i?2 [m2biBQM UjV, q?�i Bb i?2 `2H�iBQMb?BT #2ir22M i?2 bBKBH�`Biv Q7 T�i2Mi +H�bb2b �M/ i?2 T�i2Mi
+QmMi r?2M i�FBM; BMiQ �++QmMi i?2 iBK2 H�;\ .m2 iQ b2p2`�H `2�bQMb- �b 2tTH�BM2/ BM +?�Ti2` 8- � T�M2H HBM2�`
KQ/2H rBi? }t2/ 2z2+i 2biBK�iBQM r�b +?Qb2M }tBM; i?2 iBK2 �M/ BM/BpB/m�H 2z2+i- �M/ H2p2`�;BM; i?2 THK
T�+F�;2 Q7 *`QBbb�Mi UkyRdVX AM +QMi`�bi- iQ +?�Ti2` eXk Ui?2 �M�HvbBb Q7 i?2 C�++�`/ bBKBH�`BivV i?2 7QHHQrBM;
�M�HvbBb 7Q+mb2b QM i?2 C�++�`/ bBKBH�`Biv �+`Qbb +H�bb2b BM � ;Bp2M v2�`- i`vBM; iQ 2tTH�BM ?Qr bvM2`;B2b
#2ir22M /Bz2`2Mi T�i2Mi i?2K�iB+b BM � v2�` KB;?i 2tTH�BM i?2 T�i2Mi +QmMi BM bm#b2[m2Mi v2�`bX h?mb- Bi
HQQFb �i FMQrH2/;2 bQm`+BM; �M/ ?Qr Bib /Bp2`bB}+�iBQM KB;?i BKT�+i i?2 T�i2MiBM; #2?�pBQ` Q7 }`KbX Ai
`2p2�Hb � M2r 2tTH�M�iQ`v p�`B�#H2 r?2M HQQFBM; �i T�i2MiBM; #2?�pBQ`X

h?2 /2T2M/2Mi p�`B�#H2

aBM+2 i?Bb T�`iB+mH�` bm#b2i �M/ i?2 /2T2M/2Mi p�`B�#H2 ?�p2 `2+2Bp2/ H2bb �ii2MiBQM BM +?�Ti2` eXk- r2 rBHH
#`B2~v iQm+? mTQM BiR9X 6B;m`2 j9 THQib i?2 /Bz2`2Mi T�i2Mi +QmMib T2` +H�bbX h?2 ;`�T?B+ BHHmbi`�i2b i?�i
i?2`2 Bb ?2i2`Q;2M2Biv �+`Qbb 2MiBiB2bX h?2 HBM2 BHHmbi`�i2b i?2 K2�M T�i2Mi +QmMi T2` K�Mm�H +Q/2 b2+iBQMX
q?BH2 +HQb2 iQ 2�+? Qi?2`- i?2 /�i� +�MMQi #2 +QMbB/2`2/ ?QKQ;2M2QmbX

6B;m`2 j9, >2i2`Q;2M2Biv Q7 T�i2Mi +QmMi �+`Qbb K�Mm�H +Q/2 b2+iBQMb

LQi QMHv i?2 T�i2Mi +QmMi �+`Qbb +H�bb2b #mi �HbQ �+`Qbb v2�`b Bb ?2i2`Q;2M2Qmb U6B;m`2 j8VX q?BH2 7QHHQrBM;
� bBKBH�` T�ii2`M- i?2 /�i� +�MMQi #2 +QMbB/2`2/ ?QKQ;2M2QmbX h?2 ;`�T?B+ BHHmbi`�i2b i?�i i?2 T�i2Mi +QmMi

R9h?2 K2�bm`2K2Mi Q7 i?2 BM/2T2M/2Mi p�`B�#H2 ?�b #22M 2H�#Q`�i2/ BM +?�Ti2` eXkX
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?�b #22M BM+`2�bBM; `�TB/Hv mMiBH kyyN- r?2`2 Bi 2tT2`B2M+2/ � /2+HBM2 7Q` i?2 }`bi iBK2X q?BH2 `2+Qp2`BM; BM
kyRk- �M/ `BbBM; �;�BM mMiBH kyR8- Bi ?�b #22M /2+`2�bBM; bBM+2X

6B;m`2 j8, >2i2`Q;2M2Biv Q7 T�i2Mi +QmMi �+`Qbb v2�`b

h?2 BM/2T2M/2Mi p�`B�#H2b
�b 2tTH�BM2/ BM +?�Ti2` 8- i?2 �BK Q7 i?Bb �M�HvbBb Bb i?2 2tTHQ`�iBQM Q7 r?2i?2` � H�;;2/ C�++�`/ bBKBH�`Biv
?�b �M BKT�+i QM i?2 T�i2Mi +QmMiX .Q2b � ?B;? C�++�`/ bBKBH�`Biv �+`Qbb T�i2Mi i?2K�iB+b- K2�bm`2/ #v
irQ K�Mm�H +Q/2 b2+iBQMb- 2tTH�BM i?2 T�i2MiBM; �+iBpBiv BM bm#b2[m2Mi v2�`b\ h?2 +?�`�+i2` Q7 i?Bb �M�HvbBb
Bb Tm`2Hv 2tT2`BK2Mi�H �M/ ?2M+2 /Q2b MQi i�F2 BMiQ �++QmMi Qi?2` mM/2`HvBM; p�`B�#H2bX .m2 iQ i?2 KQ/2HǶb
/2bB;M- i?2 QKBii2/ p�`B�#H2 #B�b Bb- ?Qr2p2`- HBKBi2/ UqQQH/`B/;2 kyyyVX hQ `2+�TBimH�i2- i?2 BM/2T2M/2Mi
p�`B�#H2b �`2 i?2 H�;;2/ C�++�`/ bBKBH�`BiB2b 7`QK R iQ N v2�`b UJQ/2H RV- R iQ Ry v2�`b UJQ/2H kV- R iQ RR
v2�`b UJQ/2H jV- R iQ Rk v2�`b UJQ/2H 9V �M/ R iQ Rj v2�`b UJQ/2H 8VX 6Bp2 KQ/2Hb ?�p2 #22M }ii2/ bBM+2
Bi i�F2b N iQ Rj v2�`b 7`QK i?2 B/2� iQ i?2 T�i2MiBM; Q7 � M2r /`m; U.BM;- 1HB�b?#2`;- �M/ ai`2K2`b+? kyR9,
TX kNVX

h?2 2+QMQK2i`B+ KQ/2Hb
AM i?2 7QHHQrBM;- i?2 `2bmHib Q7 i?2 }p2 2+QMQK2i`B+ i2bib- /Bz2`BM; BM i?2 H�;;2/ C�++�`/ bBKBH�`BiB2b rBHH #2
T`2b2Mi2/ BM � ;HQ#�H �M/ 2t?�mbiBp2 K�MM2`X �b 2tTH�BM2/ BM i?2 K2i?Q/QHQ;v b2+iBQM- i?2 T�M2H HBM2�`
KQ/2Hb rBi? irQr�v }t2/ 2z2+i 2biBK�iBQM r2`2 �TTHB2/ QM � b�KTH2 Q7 i?2 *?BM2b2 T�i2Mi /�i�X h?2 /�i�
r�b HBKBi2/ iQ K2�bm`2K2Mib Q7 bBKBH�`BiB2b #2ir22M /Bz2`2Mi T�i2Mi b2+iBQMb Q7 i?2 b�K2 v2�`- �7i2` RNNjX
h?Bb HBKBi�iBQM vB2H/2/ � #�H�M+2/ T�M2H- 2M�#HBM; mb iQ K2�bm`2 i?2 BKT�+i Q7 bvM2`;B2b �+`Qbb b2+iBQMb Q7
i?2 b�K2 v2�` QM i?2 T�i2Mi +QmMi BM bm#b2[m2Mi v2�`bX aBM+2 i?2 v2�` Bib2H7 Bb MQi Q7 BMi2`2bi- #mi i?2 iBK2
H�; �7i2` r?B+? � C�++�`/ bBKBH�`Biv BKT�+ib i?2 T�i2Mi +QmMi- i?2 }p2 2+QMQK2i`B+ KQ/2Hb +QMi�BM2/ i?2
H�;;2/ C�++�`/ bBKBH�`Biv- H�;;2/ #v R@v2�` bi2TbX
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Pp2`�HH- �HH }p2 KQ/2Hb ?�p2 �M _ b[m�`2/ i?�i Bb 7�B`Hv HQr- `�M;BM; 7`QK RdXeW iQ k3XkW U6B;m`2 jeVX Ai
BM+`2�b2b rBi? i?2 BMi`Q/m+iBQM Q7 �//BiBQM�H H�;;2/ bBKBH�`BiB2bX .2bTBi2 � ;2M2`�HHv HQr _ b[m�`2/- i?Bb Bb
MQi Q7 +QM+2`M- bBM+2 i?2 �M�HvbBb Bb 2tT2`BK2Mi�H �M/ /Q2b MQi BMi2M/ iQ ;Bp2 � ?QHBbiB+ TB+im`2X q?2M QMHv
i�FBM; BMiQ �++QmMi QM2 p�`B�#H2- i?2 bBKBH�`Biv �+`Qbb b2+iBQMb- Bi +�MMQi #2 2tT2+i2/ iQ +�Tim`2 �HH /vM�KB+b
�`QmM/ i?2 T�i2Mi +QmMiX LQM2i?2H2bb- Bi Bb bm{+B2Mi 7Q` i?Bb 2tT2`BK2Mi�H b2iiBM;X

q?2M +QKT�`BM; i?2 }p2 KQ/2Hb- KQ/2H URV rBi? H�;;2/ bBKBH�`BiB2b 7`QK R v2�` iQ N v2�`b- vB2H/b i?`22
bB;MB}+�Mi p�`B�#H2b, i?2 H�;;2/ C�++�`/ bBKBH�`Biv R v2�` �;Q UbB;MB}+�Mi �i i?2 RW bB;MB}+�M+2 H2p2HV- i?2
H�;;2/ bBKBH�`Biv j v2�`b �;Q UbB;MB}+�Mi �i RyW bB;MB}+�M+2 H2p2HV �M/ i?2 H�;;2/ bBKBH�`Biv 9 v2�`b �;Q
UbB;MB}+�Mi �i i?2 RyW bB;MB}+�M+2 H2p2HVX .m2 iQ i?2 TQbBiBp2 +Q2{+B2Mi Q7 i?2 }`bi bB;MB}+�Mi p�`B�#H2-
KQ/2H URV BM/B+�i2b i?�i i?2 bBKBH�`Biv �+`Qbb b2+iBQMb 7`QK � v2�` �;Q 2tTH�BMb � ?B;?2` T�i2Mi +QmMi BM i?2
T`2b2Mi v2�`X h?2 b�K2 p�`B�#H2 Bb bB;MB}+�Mi �i i?2 RW H2p2H i?`Qm;?Qmi �HH }p2 KQ/2Hb- rBi? � TQbBiBp2
+Q2{+B2MiX JQ/2H URV 2[m�HHv BM/B+�i2b i?�i i?2 bBKBH�`Biv Q7 j v2�`b �;Q 2tTH�BMb � HQr2` T�i2Mi +QmMi BM
i?2 T`2b2Mi v2�`- bBM+2 i?2 +Q2{+B2Mi Bb M2;�iBp2X h?Bb /Q2b MQi K2�M i?�i i?2`2 �`2 MQ T�i2Mib }H2/- #mi
K2`2Hv i?�i i?2`2 �`2 H2bb }H2/X h?2 b�K2 p�`B�#H2 Bb bB;MB}+�Mi i?`Qm;?Qmi �HH }p2 KQ/2Hb- rBi? � M2;�iBp2
+Q2{+B2Mi #mi �i /Bz2`2Mi bB;MB}+�M+2 H2p2HbX h?2 bBKBH�`Biv Q7 9 v2�`b �;Q- rBi? � TQbBiBp2 +Q2{+B2Mi- Bb QMHv
bB;MB}+�Mi BM KQ/2H URVX

JQ/2H UkV- rBi? H�;;2/ bBKBH�`BiB2b 7`QK R v2�` iQ Ry v2�`b �;Q- �b r2HH �b KQ/2H UjV- rBi? H�;;2/ bBKBH�`BiB2b
7`QK R v2�` iQ RR v2�`b �;Q- #Qi? vB2H/ irQ bB;MB}+�Mi p�`B�#H2b, i?2 H�;;2/ bBKBH�`Biv R v2�` �;Q U bB;MB}+�Mi
�i i?2 RW bB;MB}+�M+2 H2p2HV �M/ j v2�`b �;Q UbB;MB}+�Mi �i i?2 8W bB;MB}+�M+2 H2p2HVX q?BH2 i?2 `2H�iBQMb?BT
rBi? i?2 T�i2Mi +QmMi Bb TQbBiBp2 BM +�b2 Q7 i?2 bBKBH�`Biv Q7 � v2�` �;Q- Bi Bb M2;�iBp2 BM +�b2 Q7 i?2 bBKBH�`Biv
Q7 j v2�`b �;QX

AM +QMi`�bi- iQ JQ/2H UkV �M/ UjV- JQ/2H U9V �//b � i?B`/ bB;MB}+�Mi p�`B�#H2, i?2 H�;;2/ bBKBH�`Biv Ry v2�`b
�;Q U�i i?2 RyW bB;MB}+�M+2 H2p2HVX �++Q`/BM; iQ KQ/2H U9V rBi? H�;;2/ bBKBH�`BiB2b 7`QK R v2�` iQ Rk v2�`b
�;Q- i?2 bBKBH�`Biv Q7 Ry v2�`b �;Q 2tTH�BMb � ?B;?2` T�i2Mi +QmMi BM i?2 T`2b2Mi v2�`X 6BM�HHv- JQ/2H U8V-
2M+QKT�bbBM; bBKBH�`BiB2b �+`Qbb K�Mm�H +Q/2 b2+iBQMb 7`QK R v2�` �;Q iQ Rj v2�`b �;Q- `2p2�Hb i?2 b�K2
i?`22 bi�iBbiB+�HHv bB;MB}+�Mi p�`B�#H2b �b KQ/2H U9V, i?2 bBKBH�`Biv � v2�` �;Q UT@p�Hm2IyXyRV- i?2 bBKBH�`Biv
j v2�`b �;Q UT@p�Hm2 IyXy8V- �M/ i?2 bBKBH�`Biv Ry v2�`b �;Q UT@p�Hm2 IyXy8VX AM �//BiBQM- i?2 KQ/2H `2p2�Hb
i?2 bBKBH�`Biv Q7 N v2�`b �;Q �b bi�iBbiB+�HHv bB;MB}+�Mi �i i?2 RW H2p2H UT@p�Hm2 IyXyRVX h?2 +Q2{+B2Mi Bb
M2;�iBp2 BM/B+�iBM; i?�i i?2 bBKBH�`Biv �+`Qbb b2+iBQMb Q7 N v2�`b �;Q BKT�+ib i?2 T�i2Mi +QmMi M2;�iBp2HvX
h?Bb H�bi KQ/2H 72�im`2b i?2 ?B;?2bi _ b[m�`2/- BM/B+�iBM; i?�i i?2 BM/2T2M/2Mi p�`B�#H2b 2tTH�BM k3XkW Q7
i?2 p�`B�#BHBiv BM i?2 /2T2M/2Mi p�`B�#H2X
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6B;m`2 je, _2bmHib 7Q` `2;`2bbBQM rBi? }t2/ 2z2+ib 2biBK�iBQM

q?BH2 i?2 }p2 KQ/2Hb BM i?2 T`2pBQmb };m`2 `2p2�H2/ i?2 BKT�+i Q7 bBKBH�`BiB2b �+`Qbb T�i2Mi i?2K�iB+b QM
T�i2MiBM; BM bm#b2[m2Mi v2�`b- �/QTiBM; � bBM;H2 v2�` T2`bT2+iBp2- �MQi?2` KQ/2H r�b #mBHi `2;`QmTBM; bBKB@
H�`BiB2b �+`Qbb v2�`bX h?Bb r�v � M2�` T�bi p�`B�#H2 �M/ � /Bbi�Mi T�bi p�`B�#H2 r�b +`2�i2/- rBi? i?2 �p2`�;2
bBKBH�`BiB2b �+`Qbb i?2 `2bT2+iBp2 v2�`bX h?2 M2�` T�bi BM/2T2M/2Mi p�`B�#H2 i?2`2#v �p2`�;2/ i?2 bBKBH�`BiB2b
7`QK R v2�` �;Q iQ 8 v2�`b �;Q- r?BH2 i?2 /Bbi�Mi T�bi BM/2T2M/2Mi p�`B�#H2 �p2`�;2/ i?2 bBKBH�`BiB2b 7`QK e
v2�`b iQ Ry v2�`b �;QX aBM+2 i?2 /2p2HQTK2Mi iBK2 Q7 T?�`K�+2miB+�H /`m; BMMQp�iBQM 7`QK B/2� iQ T�i2MiBM;
i�F2b �`QmM/ Ry iQ Rj v2�`b- �M/ r2 H2�`M2/ 7`QK 6B;m`2 je i?�i i?2 H�;;2/ bBKBH�`Biv Q7 Ry v2�`b �;Q r�b
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bB;MB}+�Mi- � 8 v2�` i?`2b?QH/ b22K2/ �/2[m�i2 7Q` i?2 /BbiBM+iBQM #2ir22M M2�` T�bi �M/ /Bbi�Mi T�bi U.BM;-
1HB�b?#2`;- �M/ ai`2K2`b+? kyR9VX 1bb2MiB�HHv i?2b2 irQ p�`B�#H2b `2T`2b2Mi T2`BQ/b Q7 K�im`Biv- r?B+? Bb
r?v r2 +�HH2/ i?2 KQ/2H, KQ/2H Q7 T2`BQ/b Q7 K�im`BivX h?Bb KQ/2H �HHQrb iQ +?2+F i?2 `Q#mbiM2bb Q7 i?2
`2bmHib �ii�BM2/ 7`QK i?2 T`2pBQmb KQ/2HbX

h?2 M2rHv +QMbi`m+i2/ KQ/2H /Bb+HQb2b i?�i i?2 M2�` T�bi- `2T`2b2Mi2/ #v i?2 H�;;2/ �p2`�;2 bBKBH�`Biv Q7
R iQ 8 v2�`b �;Q- ?�b � TQbBiBp2 BKT�+i QM i?2 T�i2MiBM; BM bm#b2[m2Mi v2�`b U6B;m`2 jdVX h?2 p�`B�#H2
Bb bB;MB}+�Mi �i i?2 8W bB;MB}+�M+2 H2p2HX q?BH2 i?2 M2�` T�bi Bb TQbBiBp2Hv �bbQ+B�i2/ rBi? �M BM+`2�b2 Q7
T�i2Mib �i � ;Bp2M iBK2- Qm` KQ/2H b?Qrb MQ BM/B+�iBQM i?�i i?2 /Bbi�Mi T�bi ?�b �M BKT�+iX h?2 p�`B�#H2 Q7
� H�;;2/ �p2`�;2 bBKBH�`Biv 7`QK e iQ Ry v2�`b �;Q Bb MQi bB;MB}+�MiX

6B;m`2 jd, _2;`2bbBQM `2bmHib 7Q` KQ/2H rBi? KQpBM; �p2`�;2 UT2`BQ/b Q7 K�im`BivV
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AM i?2 7QHHQrBM;- r2 rBHH 7Q+mb QM KQ/2H U8V- �M/ i?2 KQ/2H Q7 T2`BQ/b Q7 K�im`Biv- r?2M +QKT�`BM; i?2
}M/BM;bX JQ/2H U8V r�b +?Qb2M /m2 iQ i?2 ?B;?2bi _ b[m�`2/ 7`QK �HH }p2 KQ/2Hb rBi? H�;;2/ bBKBH�`BiB2b
T2` BM/BpB/m�H v2�`X

aBKBH�` iQ KQ/2H U8V- i?2 KQ/2H HQQFBM; �i T2`BQ/b Q7 K�im`Biv mM+Qp2`b � bB;MB}+�Mi BKT�+i Q7 bBKBH�`BiB2b
�+`Qbb T�i2Mi i?2K�iB+b 7`QK i?2 M2�` T�bi QM i?2 T�i2MiBM; �i � ;Bp2M iBK2X "Qi? i?2 bB;MB}+�Mi p�`B�#H2 Q7
� H�;;2/ bBKBH�`Biv 7`QK R v2�` �;Q 7`QK KQ/2H U8V �M/ i?2 p�`B�#H2 Q7 i?2 M2�` T�bi 7`QK i?2 KQ/2H Q7 T2`BQ/b
Q7 K�im`Biv- b22K iQ +Q``2bTQM/ BM i?2B` }M/BM; i?�i i?2 M2�` T�bi ?�b � TQbBiBp2 BKT�+i QM i?2 T�i2MiBM;
�i � ;Bp2M iBK2X q?BH2 KQ/2H U8V- �M/ BM/22/ �HH }p2 KQ/2Hb `2p2�H2/ i?�i i?2 H�;;2/ bBKBH�`Biv Q7 j v2�`b
�;Q Bb �bbQ+B�i2/ rBi? H2bb T�i2MiBM;- i?2 �p2`�;BM; Q7 bBKBH�`BiB2b �+`Qbb }p2 v2�`b- BM/B+�i2b mM2[mBpQ+�HHv
i?�i i?2`2 Bb � TQbBiBp2 BKT�+i Q7 bvM2`;B2b �+`Qbb T�i2Mi i?2K�iB+b Q7 `2+2Mi v2�`b QM bm#b2[m2Mi T�i2MiBM;-
�b /Q2b i?2 H�;;2/ bBKBH�`Biv Q7 R v2�` �;Q Q7 KQ/2H U8VX q?BH2 KQ/2H U8V BMBiB�HHv vB2H/2/ i?2 bBKBH�`Biv Q7
Ry v2�`b �;Q �b #2BM; �bbQ+B�i2/ rBi? �M BM+`2�b2 BM T�i2MiBM; �M/ i?2 bBKBH�`Biv �+`Qbb T�i2Mi +H�bb2b Q7
N v2�`b �;Q �b #2BM; �bbQ+B�i2/ rBi? � /2+`2�b2 BM T�i2MiBM;- i?2 M2r KQ/2H `2p2�Hb i?�i bvM2`;B2b �+`Qbb
T�i2Mi +H�bb2b BM i?2 /Bbi�Mi T�bi /Q MQi b22K iQ ?�p2 �M BKT�+i QM i?2 T�i2MiBM; #2?�pBQ` Q7 �bbB;M22bX

6B`bi Q7 �HH- 7`QK #Qi? KQ/2Hb- r2 +�M +QM}`K ?vTQi?2bBb U>jV i?�i bBKBH�`BiB2b �+`Qbb +H�bb2b BM � ;Bp2M v2�`
?�p2 � TQbBiBp2 BKT�+i QM i?2 T�i2Mi +QmMi �i QM2 TQBMiX 6`QK KQ/2H U8V r2 �bbmK2- i?�i i?2 bBKBH�`Biv
#2ir22M T�i2Mi +H�bb2b ?�b- QM i?2 QM2 ?�M/- � b?Q`i@i2`K 2z2+i �M/ QM i?2 Qi?2` ?�M/ � HQM;@i2`K 2z2+iX
q?BH2 � ?B;?2` bBKBH�`Biv #2ir22M +H�bb2b Bb �bbQ+B�i2/ rBi? � ?B;?2` T�i2Mi +QmMi BM i?2 bm#b2[m2Mi v2�`-
BM/B+�iBM; � b?Q`i@i2`K 2z2+i Q7 i?2 2tTHQBi�iBQM Q7 bvM2`;B2b #2ir22M T�i2Mi +H�bb2b- i?2`2 Bb �HbQ � TQbBiBp2
HQM;@i2`K 2z2+i- b?QrBM; mT �7i2` i2M v2�`bX h?mb- i?2 bvM2`;B2b +`2�i2/ #2ir22M +H�bb2b ?�p2 bQK2i?BM;
BM?2`2Mi iQ i?2K i?�i Bb 2tTHQBi�#H2 7Q` i?2 bm#b2[m2Mi v2�`- Bi +QmH/ #2 ?vTQi?2bBx2/ i?�i i?2 `2bmHiBM;
T�i2Mib BM i?2 bm#b2[m2Mi v2�` �`2 +HQb2 iQ i?2 T�i2Mib Q7 i?2 T�i2Mi +H�bb2b BM i?2 T`2pBQmb v2�` �M/ ?2M+2
+QMbiBimi2 bK�HH BMMQp�iBQMb- BKT`QpBM; i?2 T`2pBQmb QM2bX h?Bb Bb BM HBM2 rBi? }M/BM;b 7`QK 6B;m`2 jk i?�i
BM/B+�i2/ � /2+`2�b2 Q7 bBKBH�`Biv rBi? iBK2X PM i?2 Qi?2` ?�M/- i?2 HQM;@i2`K 2z2+i �7i2` i2M v2�`b KB;?i
BM/B+�i2 i?�i i?2 bvM2`;B2b #2ir22M /Bz2`2Mi T�i2Mi +H�bb2b BM � ;Bp2M v2�` KB;?i H�mM+? i?2 /2p2HQTK2Mi Q7
Q`B;BM�H BMMQp�iBQMbX h?2 iBK2 H�; Q7 i2M v2�`b Bb BM +QM+Q`/�M+2 rBi? i?2 iBK2 Q7 /2p2HQTK2Mi 7Q` M2r /`m;b
i?�i .BM;- 1HB�b?#2`;- �M/ ai`2K2`b+? UkyR9V BM/B+�i2/X h?2b2 }M/BM;b 2[m�HHv +Q``2bTQM/ iQ �+?BHH�/2HBb
�M/ �MiQM�FBb UkyyRVǶb TQbimH�iBQM i?�i +QKT�MB2b �`2 BMi2`2bi2/ BM BMi`Q/m+BM; BM+`2K2Mi�H BMMQp�iBQMb iQ
i?2B` `�/B+�H BMMQp�iBQMb bBM+2 i?Bb 2M�#H2b i?2K iQ /2H�v i?2 +QKT2iBiQ`Ƕb 2K2`;2M+2 QM i?2 K�`F2iX h?2
iBK2 H�; Q7 N iQ Rj v2�`b- Q` 3 iQ Ry �b �+?BHH�/2HBb �M/ �MiQM�FBb UkyyRV bi�i2- i?�i Bi i�F2b +QKT2iBiQ`Ƕb
iQ /2p2HQT �M QrM BMMQp�iBQM i?�i Bb �#H2 iQ +QKT2i2 rBi? i?2 M2rHv +QKK2`+B�HBx2/ `�/B+�H BMMQp�iBQM Q7
� }`K +�M #2 +QMiBMmQmbHv 2ti2M/2/ r?2M T�i2MiBM; BM+`2K2Mi�H BMMQp�iBQMbX >2M+2- i?2 BM+`2�bBM; T�i2Mi
+QmMi �7i2` � iBK2 H�; Q7 � v2�` �7i2` i?2 BMi`Q/m+iBQM Q7 T�i2Mib +HQb2 BM T�i2Mi +QMi2Mi +QmH/ `2T`2b2Mi
BM+`2K2Mi�H BMMQp�iBQMbX

h?Bb BMi2`T`2i�iBQM- ?Qr2p2` QMHv ?QH/b mT- r?2M HQQFBM; �i KQ/2H U8VX q?2M HQQFBM; �i �M BKT�+i Q7 iBK2
bT�Mb �M/ MQi �i bBKBH�`BiB2b Q7 BM/BpB/m�H v2�`b- i?2 BMi2`T`2i�iBQM ?�b iQ #2 �K2M/2/X q?BH2 i?2 KQ/2H-
r2 +�HH2/ KQ/2H Q7 T2`BQ/b Q7 K�im`Biv- +QM}`K2/ � TQbBiBp2 BKT�+i Q7 T�i2Mi bvM2`;B2b BM i?2 M2�` T�bi QM
T�i2MiBM; #2?�pBQ`- i?2 BKT�+i Q7 i?2 /Bbi�Mi T�bi /Q2b MQi ?QH/ mTX h?mb- i?2 BMi2`T`2i�iBQM i?�i BM+`2K2Mi�H
BMMQp�iBQMb KB;?i #2 `2bTQMbB#H2 7Q` i?2 BM+`2�b2/ T�i2MiBM; �7i2` R v2�` KB;?i �TTHv 7Q` i?2 KQ/2H Q7 T2`BQ/b
Q7 K�im`Biv �b r2HHX avM2`;B2b �+`Qbb T�i2Mi i?2K�iB+b BM i?2 M2�` T�bi KB;?i BMBiB�i2 BM+`2K2Mi�H BMMQp�iBQMb
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QM 2tBbiBM; BMMQp�iBQMb �M/ ?2M+2 BM+`2�b2b i?2 T�i2MiBM; BM i?2 b?Q`i@i2`KX �++Q`/BM; iQ i?2 KQ/2H Q7 T2`BQ/b
Q7 K�im`Biv- i?2`2 /Q2b MQi b22K iQ #2 � HQM;@i2`K 2z2+i Q7 T�i2Mi i?2K�iB+ bvM2`;B2bX h?mb �++Q`/BM; iQ
i?Bb KQ/2H- bvM2;B2b �+`Qbb T�i2Mi i?2K�iB+b rQmH/ MQi BMBiB�i2 Q`B;BM�H BMMQp�iBQMb QM i?2 HQM;@i2`K- #mi
BM+`2K2Mi�H BMMQp�iBQMb QM i?2 b?Q`i@i2`KX

Ai 7QHHQrb- i?�i rBi? `2;�`/ iQ � HQM;@i2`K 2z2+i- i?2 `2bmHib �`2 BM+QM+HmbBp2 �M/ `2[mB`2 7m`i?2` `2b2�`+?X
qBi? `2;�`/ iQ � b?Q`i@i2`K 2z2+i- ?Qr2p2`- r2 7QmM/ i?�i bvM2`;B2b �+`Qbb T�i2Mi i?2K�iB+b ?�p2 � TQbBiBp2
BKT�+i QM i?2 T�i2MiBM; BM +HQb2 v2�`bX h?Bb KB;?i BM/B+�i2 i?�i }`Kb- i?�i i2M/ iQ �/QTi KQ`2 �M/ KQ`2
BMi2;`�i2/ `2b2�`+? �TT`Q�+?2b- +QmMi QM BM+`2K2Mi�H BMMQp�iBQMb �`BbBM; 7`QK i?2 +QQT2`�iBQM �+`Qbb `2b2�`+?
/2T�`iK2MibX h?Bb KB;?i #2 � bi`�i2;B+ /2+BbBQM 2M�#HBM; T?�`K�+2miB+�H }`Kb iQ bi�v +QKT2iBiBp2 BM �M
2MpB`QMK2Mi r?2`2 i?2 T�+2 Q7 BMMQp�iBQM Bb BM+`2�bBM; �M/ r?2`2 i?2 T`Qi2+iBQM Q7 � }`KǶb BMMQp�iBQMb Bb
+`m+B�H 7Q` Bib bm++2bbX
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d .Bb+mbbBQM

dXR J�BM }M/BM;b

h?Bb i?2bBb ?�b /2b+`B#2/ BMMQp�iBQM /vM�KB+b BM i?2 *?BM2b2 T?�`K�+2miB+�H BM/mbi`v- H2p2`�;BM; .�i�
a+B2M+2 i2+?MB[m2bX h?2 /2p2HQTK2Mi Q7 � T`QiQ+QH �HHQr2/ iQ +�Tim`2 i?2 BMMQp�iBQM /vM�KB+b iQ �M 2ti2Mi
i?�i rQmH/ MQi ?�p2 #22M TQbbB#H2 rBi?Qmi +QKTmi�iBQM�H K2i?Q/bX �H;Q`Bi?Kb ?�p2 #22M /2p2HQT2/ i?�i
2M�#H2/ mb iQ �M�Hvx2 kk3-Ry3 T�i2Mib- r?2`2Q7 eN-Nkj *?BM2b2 T�i2MibX h2ti KBMBM; �HHQr2/ iQ 2ti`�+i i?2
`2H2p�Mi BM7Q`K�iBQM 7Q` i?Bb i?2bBb 7`QK i2ti }H2bX hQ `2+�TBimH�i2- i?Bb i?2bBbǶ KQiBp�iBQM Bb iQ b?Qr ?Qr
BMMQp�iBQM /vM�KB+b BM i?2 T?�`K�+2miB+�H BM/mbi`v BM *?BM� +�M #2 /2b+`B#2/- H2p2`�;BM; .�i� a+B2M+2
i2+?MB[m2bX

6B`bi Q7 �HH- Qm` �M�HvbBb ?�b b?QrM i?�i BM/22/ *?BM� Bb rQ`i? i?2 �M�HvbBb Q7 Bib BMMQp�iBp2 +�T�#BHBiB2bX
q?BH2 bHQrHv 2K2`;BM; �b � iQTB+ BM `2b2�`+?- b+?QH�`b ?�p2 MQi �++Q`/2/ *?BM� 2MQm;? �ii2MiBQMX PMHv
� 72r `2b2�`+?2`b TQBMi2/ Qmi *?BM�Ƕb 2K2`;2M+2 BM ;HQ#�H BMMQp�iBQM M2irQ`Fb �M/ �M�Hvx2/ i?2 M�iBQM�H
BMMQp�iBQM bvbi2K r?2`2 Bib _�. 2zQ`ib �`2 2K#2//2/ BM UGmM/p�HH kyyNc a2b�v- umHBM- �M/ q�M; kyR3c
w?�M; �M/ w?Qm kyR8VX Pm` /2b+`BTiBp2 bi�iBbiB+b ?�p2 ?B;?HB;?i2/ i?2 2K2`;2M+2 Q7 *?BM� BM i2`Kb Q7
BMMQp�iBQM r?2M +QKT�`BM; T�i2Mi �TTHB+�iBQMb Q7 jN /Bz2`2Mi T�i2Mi Q{+2bX h?mb- i?2 7Q+mb Q7 i?Bb i?2bBb
Bb ?B;?Hv `2H2p�Mi BM i?2 #mbBM2bb }2H/X LQi QMHv Bb Bi KQ`2 BKTQ`i�Mi iQ H2�`M �#Qmi *?BM�Ƕb BMMQp�iBQM
+�T�#BHBiB2b 7Q` `2b2�`+? T`Q72bbBQM�Hb- #mi �HbQ 7Q` K�M�;2`b i?�i ?�p2 iQ 2Mbm`2 i?2B` }`KǶb bm`pBp�H BM
?B;?Hv +QKT2iBiBp2 2MpB`QMK2MibX

�b � ;HQ#�H BM/mbi`v- i?2 T?�`K�+2miB+�H BM/mbi`v Bb �M BMi2`2biBM; mMBi Q7 �M�HvbBb r?2M K2�bm`BM; BMMQp�iBQM
/vM�KB+b i?`Qm;? � T�i2Mi �M�HvbBbX q?BH2 BM � }`bi bi2T- /2b+`BTiBp2 bi�iBbiB+b +QmH/ +QM}`K i?�i Bi Bb Q7
BMi2`2bi iQ HQQF �i *?BM�- i?2 KQiBp�iBQM 7Q+mb2/ QM i?2 /2b+`BTiBQM Q7 BMMQp�iBQM /vM�KB+b BM *?BM�X hQ
i?Bb 2M/- i?`22 /BbiBM+iBp2 [m2biBQMb r2`2 b2i QmiX

URV q?2`2 HB2b i?2 7Q+mb Q7 BMMQp�iBQM BM i?2 *?BM2b2 T?�`K�+2miB+�H BM/mbi`v\ 6Q` i?2 r?QH2 iBK2 bT�M
Q7 RNNy iQ kyRd\ 6Q` RNNy iQ kyyy\ 6Q` kyyR iQ kyRd\

�M mMbmT2`pBb2/ Ub2KB@bmT2`pBb2/V G�i2Mi .B`B+?H2i �HHQ+�iBQM UG.�V �M�HvbBb �HHQr2/ iQ KQ/2H i?2 iQTB+b
Q7 T?�`K�+2miB+�H BMMQp�iBQMb BM *?BM� 7Q` i?2 i?`22 iBK2 bT�MbX Pp2`�HH- 7Q` RNNy iQ kyRd- i?2 iQTB+b
r2`2 QM +�M+2` i`2�iK2Mib- �KBMQb- �M/ i?2B` 7mM+iBQMBM;- /Bb2�b2b UBX2X- /B�#2i2bV- �MiB#Q/B2bfBKKmMQHQ;v-
�M/ }M�HHv TQHvMm+H2QiB/2b- i?2 bT2+B}+ 7Q`K Q7 � ?QKQ@ Q` ?2i2`QTQHvK2`X h?2 iBK2 bT�M RNNy iQ kyyy
7Q+mb2/ BMbi2�/ QM +�M+2`- /B�#2i2b- �MiB#Q/B2bfBKKmMQHQ;v- ?Q`KQM2 i`2�iK2MibX h?2 H�bi iQTB+ +QmH/ MQi
#2 bmKK�`Bx2/ mM/2` � bT2+B}+ /B`2+iBQMc i?2 i2`Kb BM+Hm/2/ r2`2 7Q`KmH�- �HFQtv- i`2�iK2Mi- b�Hib- �M/
T?2MvHX 6BM�HHv- i?2 iBK2 bT�M kyyR iQ kyRd +2Mi2`2/ �`QmM/ +�M+2`- /B�#2i2b- ;2M2`�H /Bb2�b2b- �KBMQb-
�M/ TQHvMm+H2QiB/2b UbT2+B}+ ?QKQ@ Q` ?2i2`QTQHvK2`bVX h?2 iQTB+b QM +�M+2` �M/ /B�#2i2b };m`2/ BM #Qi?
i?2 2�`HB2` iBK2 7`�K2 �M/ i?2 KQ`2 `2+2Mi QM2- �b r2HH �b BM i?2 r?QH2 b�KTH2 /�i�b2i Q7 k9-y3d *?BM2b2
T�i2MibX �T�`i 7`QK +�M+2` �M/ /B�#2i2b- BM 2�`HB2` iBK2b- *?BM2b2 T?�`K�+2miB+�H BMMQp�iBQMb 7Q+mb2/ QM
�MiB#Q/B2bfBKKmMQHQ;v `2H�i2/ BMMQp�iBQMb- �b r2HH �b ?Q`KQM2 i`2�iK2MibX h?2b2 iQTB+b /Q MQi �TT2�` BM
i?2 kyyR iQ kyRd /�i�b2iX AMbi2�/- BMMQp�iBQMb iQm+? mTQM �KBMQb �M/ i?2B` 7mM+iBQMBM;- ;2M2`�H /Bb2�b2b
�M/ TQHvMm+H2QiB/2b UbT2+B}+ ?QKQ@ Q` ?2i2`QTQHvK2`bVX h?2`27Q`2- T?�`K�+2miB+�H BMMQp�iBQM ?�b +?�M;2/
Bib 7Q+mb Qp2` iBK2X h?2 ?vTQi?2bBb U>RXkV *?BM�Ƕb BMMQp�iBQM BM 2�`HB2` iBK2b URNNy@kyyyV /Bz2`b 7`QK i?2
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i?2K�iB+b T�i2Mib +Qp2` �7i2` kyyyX ?�b #22M +QM}`K2/ bBM+2 QMHv irQ iQTB+b- +�M+2`- �M/ /B�#2i2b- };m`2 BM
#Qi? iBK2 bT�MbX h?2 ?vTQi?2bBb U>RXRV Pp2`�HH- BMMQp�iBQM BM i?2 *?BM2b2 T?�`K�+2miB+�H BM/mbi`v 7Q+mb2b
QM iQTB+b bm+? +�M+2`- #BQi2+?- /B�#2i2b- /Bb2�b2b bm+? �b HBp2` �M/ +�`/BQp�b+mH�` /Bb2�b2bc i?Bb �TTHB2b BM
T�`iB+mH�` iQ BMMQp�iBQM �7i2` kyyRX Bb ;2M2`�HHv +QM}`K2/X AM/22/- +�M+2`- #BQi2+? U`2T`2b2Mi2/ #v i?2 iQTB+
�MiB#Q/B2bfBKKmMQHQ;v U*?2`p2M�F kyy8VV- /B�#2i2b �M/ +�`/BQp�b+mH�` /Bb2�b2b };m`2 BM i?2 RNNy iQ kyRd
/�i�b2i �M/ i?2 kyyR iQ kyRd /�i�b2iX LQM2i?2H2bb- HBp2` /Bb2�b2b �M/ +�`/BQp�b+mH�` /Bb2�b2b /Q MQi };m`2
�b b2T�`�i2 iQTB+bX AM +QM+HmbBQM- MQi QMHv +QmH/ i?2 2tT2`iǶb QTBMBQM QM *?BM�Ƕb `2+2Mi `2b2�`+? 7Q+mb #2
+QM}`K2/ #v � /�i� �M�HvbBb U2X;X- LB 2i �HX kyRdc w?�M; �M/ w?Qm kyRdc a?2M kyRyV- #mi i?2 }M/BM;b 7`QK
i?2 G.� �M�HvbBb r2`2 �HbQ `2�bQM�#Hv r2HH BM +QM+Q`/�M+2 rBi? i?2 T�i2Mi i?2K�iB+b B/2MiB}2/ 7`QK i?2
/2b+`BTiBp2 bi�iBbiB+b QM i?2 .2`r2Mi +H�bb2b �M/ i?2 K�Mm�H +Q/2bX 6BM�HHv- i?2 iQTB+ KQ/2HBM; ?�b b?QrM
i?�i BMMQp�iBQMb Q7 /Bz2`2Mi i?2`�T2miB+ ;`QmTb `2Hv iQ /Bz2`2Mi /2;`22b QM i?2 b�K2 `2b2�`+?X h?Bb +QmH/
#2 b?QrM #v K�i+?BM; i?2 T�i2Mi �#bi`�+ib Q7 � i?2`�T2miB+ ;`QmT �;�BMbi i?2 }p2 iQTB+b KQ/2H2/X h?mb-
i?2`2 Bb +QHH�#Q`�iBQM �+`Qbb `2b2�`+? }2H/bX

q?BH2 i?2b2 `2bmHib ?�p2 T`QpB/2/ +QM}`K�iBQM 7Q` i?2 2tT2`iǶb QTBMBQMb QM BMMQp�iBQM BM i?2 *?BM2b2 T?�`@
K�+2miB+�H BM/mbi`v- Bi ?�b KQ`2 bQ b?QrM i?�i *?BM� ?�b #22M 7Q+mbBM; QM `2H2p�Mi iQTB+b- bm+? �b +�M+2`
7`QK i?2 #2;BMMBM;X q?BH2 i?2 HBi2`�im`2 QM _�. BMi2`M�iBQM�HBx�iBQM BM/B+�i2/ U2X;X- :`BK2b �M/ JBQxxQ
kyR8V- URV i?�i JL1b r2`2 BMBiB�HHv ?2bBi�Mi iQ T�i2Mi BM *?BM�- �M/ i?�i UkV *?BM�Ƕb BMMQp�iBp2 +�T�#BHBiB2b
r2`2 #�bB+ BM i?2 T�bi- �M/ UjV JL1b `2b2�`+? �+iBpBiB2b BM *?BM� �`2 biBHH #�bB+ MQr�/�vb- Qm` �M�HvbBb ?�b
`2p2�H2/ i?�i *?BM� ?�b 7Q+mb2/ QM � F2v /`Bp2` Q7 ;`Qri? BM i?2 T?�`K�+2miB+�H BM/mbi`v- i?2 QM+QHQ;v �`2�
U�H#`2+?i 2i �HX kyReVX >2M+2- r2 +QM+Hm/2 i?�i BMMQp�iBQM BM *?BM� Bb MQi #�bB+X S�i2Mi �TTHB+�iBQM MmK#2`b
�M/ T�i2Mi i?2K�iB+b BM/B+�i2 i?�i *?BM� Bb �M BKTQ`i�Mi TH�v2` QM i?2 ;HQ#�H K�`F2i �M/ ?�b 7Q+mb2/ Bib
BMMQp�iBQM 2zQ`ib QM +`BiB+�H F2v �`2�b- bm+? �b +�M+2`- bBM+2 RNNyX

h?2 b2+QM/ [m2biBQM Q7 i?Bb i?2bBb r�b �Mbr2`2/ #v i?2 C�++�`/ bBKBH�`Biv K2�bm`2K2Mi UC�++�`/ RNykV �+`Qbb
T�i2Mi K�Mm�H +Q/2 b2+iBQMbf+H�bb2bX J2�bm`BM; i?2 bBKBH�`Biv Q7 T�i2Mib �+`Qbb +H�bb2b �HHQrb iQ +�Tim`2 �M
�bT2+i Q7 BMMQp�iBQM /vM�KB+b i?�i ?�b #22M M2;H2+i2/ #v `2b2�`+?2`b bQ 7�`X h?Bb �bT2+i Bb ?Qr2p2` 2bb2MiB�H
r?2M /2b+`B#BM; i?2 /vM�KB+b Q7 BMMQp�iBQM bBM+2 Bi �HHQrb iQ +�Tim`2 +QQT2`�iBQM �M/ BM � r�v- FMQrH2/;2
~Qrb �+`Qbb /Bz2`2Mi i?2`�T2miB+ �`2�b �M/ `2b2�`+? }2H/bX h?mb- i?2 b2+QM/ [m2biBQM r�b,

UkV q?�i FBM/ Q7 /vM�KB+b /Q r2 }M/ #2ir22M T�i2Mi i?2K�iB+bf+H�bb2b\ JQ`2 T`2+Bb2Hv, q?�i Bb i?2
`2H�iBQMb?BT Q7 T�i2Mi +H�bb2b �+`Qbb iBK2\

Pm` K2�bm`2K2Mi ?�b b?QrM i?�i T�i2Mi +H�bb2b �`2 bBKBH�` iQ Qi?2` +H�bb2b rBi? �p2`�;2 bBKBH�`BiB2b `�M;BM;
#2ir22M yW �M/ k8WX h?2`2#v- T�i2Mi +H�bb2b ?�p2 BM+`2�b2/ i?2B` bBKBH�`Biv rBi? Qi?2` +H�bb2b Qp2` i?2
v2�`bX AM T�`iB+mH�`- 7`QK RNNy iQ kyyy bBKBH�`BiB2b BM+`2�b2/ bi2�/BHvX 6`QK kyyy QM- i?2 �p2`�;2 C�++�`/
bBKBH�`BiB2b T2` +H�bb `�M;2/ #2ir22M RdW �M/ k8WX � C�++�`/ bBKBH�`Biv Q7 k8W +�M #2 +QMbB/2`2/ ?B;?
bBM+2 Bi K2�Mb i?�i k8W Q7 i?2 i2ti Bb T`2b2Mi BM �MQi?2` i2tiX aBM+2 i?2 `�M;2 �+`Qbb +H�bb2b Bb +HQb2- r2
+�M �bbmK2 i?�i �HH +H�bb2b +QHH�#Q`�i2 iQ � bBKBH�` 2ti2Mi rBi? Qi?2` +H�bb2bX >Qr +�M r2 2tTH�BM i?2
;`QrBM; K2�bm`2K2Mi Q7 i?2 bBKBH�`BiB2b\ PM2 +QmH/ �bbmK2 i?�i }`Kb BM *?BM� #2+�K2 KQ`2 +QMb+BQmb
�#Qmi +QHH�#Q`�iBM; �+`Qbb /2T�`iK2Mi�H #Q`/2`b- r?B+? Bb BM HBM2 rBi? i?2 2K2`;2M+2 Q7 i?2 BMi2;`�i2/
�M/ avbi2K AMi2;`�iBQM �M/ L2irQ`FBM; KQ/2Hb UaALV i?�i T`Q+H�BK2/ i?2 BMi2;`�iBQM Q7 /2T�`iK2Mib 7Q`
i?2 #2M2}i Q7 BMMQp�iBQM U_Qi?r2HH RNNjVX AM i?2 b�K2 p2BM- i?2 HBi2`�im`2 QM Q`;�MBx�iBQM�H 2+QMQKB+b
�M/ _�. Q`;�MBx�iBQM T`QKQi2/ �M BMi2;`�i2/ M2irQ`F KQ/2H r?2`2 /Bz2`2Mi _�. /2T�`iK2Mib /BbT2`b2/
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BMbB/2 �M/ �+`Qbb }`K@#QmM/�`B2b +QHH�#Q`�i2 U:�bbK�MM �M/ pQM w2/irBix RNNNVX AM +�b2 Q7 FMQrH2/;2 ~Qrb
#2ir22M bm#bB/B�`B2b- Jm/�K#B UkyykV +�HH2/ i?2b2 +QHH�#Q`�iBp2 FMQrH2/;2 ~QrbX aBM+2 i?2 /�i� K2�bm`2/
i?2 bBKBH�`Biv �+`Qbb iBK2- Bi BM/B+�i2/ MQi QMHv �M BM+`2�bBM; +QHH�#Q`�iBQM �+`Qbb +H�bb2b BM � ;Bp2M v2�` #mi
�HbQ �M BM+`2�bBM; `2HB�M+2 QM `2+2Mi BMMQp�iBQMbX �M BM+`2�bBM;Hv +QKT2iBiBp2 2MpB`QMK2Mi H2�/BM; iQ �M
BM+`2�bBM; T�+2 Q7 BMMQp�iBQM �M/ b?Q`i2MBM; Q7 i?2 HB72 +v+H2 Q7 T?�`K�+2miB+�H BMMQp�iBQM KB;?i �++QmMi 7Q`
i?2 ;`QrBM; `2HB�M+2 QM 7Q`K2` BMMQp�iBQMb �M/ +QHH�#Q`�iBQM �+`Qbb `2b2�`+? }2H/b U�H#`2+?i 2i �HX kyReVX

h?2 C�++�`/ bBKBH�`Biv K2�bm`2K2Mi �HHQr2/ mb iQ B/2MiB7v i?2 `QH2 Q7 i?2 iBK2 +QKTQM2Mi BM i?2 `2H�iBQMb?BT
�+`Qbb T�i2Mi +H�bb2bX Ai ?�b #22M b?QrM i?�i rBi? �M BM+`2�bBM; iBK2 H�;- i?2 �p2`�;2 C�++�`/ bBKBH�`BiB2b
Q7 +H�bb2b /2+`2�b2/X h?Bb /2+`2�b2 BM/B+�i2b i?�i BMMQp�iBQMb `2Hv H2bb �M/ H2bb QM T`2pBQmb BMMQp�iBQMb i?2
KQ`2 iBK2 T�bb2bX _2b2�`+?2`b b22K iQ 2tTHQBi 2tBbiBM; BMMQp�iBQMb �M/ i?2B` FMQrH2/;2 7`QK Qi?2` /QK�BMb
i?2 +HQb2` i?2 Qi?2` FMQrH2/;2 Bb BM iBK2X �7i2` � iBK2 H�; Q7 kj v2�`b- i?2 bBKBH�`BiB2b /Q MQi b22K iQ /2+`2�b2
�MvKQ`2 rBi? �M �p2`�;2 C�++�`/ bBKBH�`Biv Q7 �TT`QtBK�i2Hv jWX h?mb- r2 �bbmK2 i?�i �7i2` kj v2�`b- i?2
T�i2Mib /Q MQi `2Hv QM i?2 T`2pBQmb BMMQp�iBQMb �MvKQ`2X 6BM�HHv- i?2 T�i2Mi +QmMi r�b BMi`Q/m+2/ BMiQ i?2
�M�HvbBb- bBM+2 r2 r�Mi2/ iQ �bb2bb r?2i?2` i?2 7�+i Q7 +QQT2`�iBM; �M/ H2p2`�;BM; FMQrH2/;2 �+`Qbb T�i2Mi
i?2K�iB+b ?�b �M BKT�+i QM 7mim`2 T�i2MiBM; #2?�pBQ`X h?2 i?B`/ [m2biBQM r�b /2/B+�i2/ iQ i?Bb �M�HvbBb-
#mi KQ`2 T`2+Bb2Hv HQQF2/ �i bBKBH�`BiB2b �+`Qbb � ;Bp2M v2�`X

�b K2MiBQM2/- i?Bb i?2bBb +QMbiBimi2b � T`QQ7 Q7 +QM+2Ti- `2p2�HBM; i?2 2tTH�M�iQ`v TQr2` Q7 i?2 bBKBH�`Biv
#2ir22M T�i2Mi i?2K�iB+bX h?mb- i?2 `2H�iBQMb?BT #2ir22M i?2 bBKBH�`Biv Q7 T�i2Mi +H�bb2b �M/ i?2 T�i2Mi
+QmMi r?2M i�FBM; BMiQ �++QmMi � iBK2 +QKTQM2Mi ?�b #22M i?2 iQTB+ Q7 � b2T�`�i2 �M�HvbBb �Mbr2`BM; i?2
i?B`/ [m2biBQM,

UjV q?�i Bb i?2 `2H�iBQMb?BT #2ir22M i?2 bBKBH�`Biv Q7 T�i2Mi +H�bb2b �M/ i?2 T�i2Mi +QmMi r?2M i�FBM;
BMiQ �++QmMi i?2 iBK2 H�;\

h?2 2+QMQK2i`B+ �M�HvbBb Q7 � T�M2H HBM2�` KQ/2H rBi? irQr�v }t2/ 2z2+i 2biBK�iBQM ?B;?HB;?i2/ i?2 `2H�@
iBQMb?BT #2ir22M H�;;2/ bBKBH�`BiB2b �M/ i?2 T�i2Mi +QmMiX h?2 `2bmHib BM/B+�i2/ 7Qm` bi�iBbiB+�HHv bB;MB}+�Mi
p�`B�#H2b, i?2 bBKBH�`Biv Q7 R v2�` �;Q Ubi�iBbiB+�HHv bB;MB}+�Mi �i i?2 RW H2p2HV- Q7 j v2�`b �;Q U�i i?2 8W
H2p2HV- Q7 N v2�`b �;Q U�i i?2 RyW H2p2HV- �M/ Q7 Ry v2�`b �;Q U�i i?2 8W H2p2HVX q?BH2 i?2 `2H�iBQMb?BT #2ir22M
i?2 H�;;2/ C�++�`/ bBKBH�`Biv �M/ i?2 T�i2Mi +QmMi Bb TQbBiBp2 7Q` i?2 p�`B�#H2b bBKBH�`Biv Q7 R v2�` �;Q �M/
bBKBH�`Biv Q7 Ry v2�`b �;Q- Bi Bb M2;�iBp2 7Q` i?2 Qi?2` irQX h?mb- �7i2` QM2 �M/ i2M v2�`b- �M BM+`2�bBM;
C�++�`/ bBKBH�`Biv #2ir22M irQ K�Mm�H +Q/2 b2+iBQMb Bb �bbQ+B�i2/ rBi? �M BM+`2�b2 BM T�i2Mi +QmMiX AM
+QMb2[m2M+2- i?2 ?vTQi?2bBb U>jV q2 T`QTQb2 i?�i bBKBH�`BiB2b �+`Qbb +H�bb2b BM � ;Bp2M v2�` ?�p2 � TQbBiBp2
BKT�+i QM i?2 T�i2Mi +QmMi �i QM2 TQBMi ?�b #22M +QM}`K2/X LQM2i?2H2bb- i?2`2 ?�p2 #22M irQ bi�iBbiB+�HHv
bB;MB}+�Mi p�`B�#H2b i?�i 2t?B#Bi2/ � M2;�iBp2 `2H�iBQMb?BT rBi? i?2 T�i2Mi +QmMiX qBi? `2;�`/b iQ i?2 irQ
TQbBiBp2 p�`B�#H2b- r2 �bbmK2 i?�i i?2 H�;;2/ C�++�`/ bBKBH�`Biv ?�b � b?Q`i@i2`K �M/ HQM;@i2`K 2z2+i QM
i?2 T�i2Mi +QmMiX q2 �bbmK2 i?�i bBKBH�`BiB2b #2ir22M T�i2Mi +H�bb2b +?�`�+i2`Bx2 FMQrH2/;2 ~Qrb #2ir22M
T�i2Mi `2b2�`+? }2H/b �M/ ?2M+2 bi�M/ 7Q` i?2 +`2�iBQM Q7 bvM2`;B2b �+`Qbb +H�bb2bX qBi? `2bT2+i iQ i?2
b?Q`i@i2`K 2z2+i- i?2b2 bvM2`;B2b KB;?i ?�p2 bQK2i?BM; BM?2`2Mi iQ i?2K i?�i Bb 2tTHQBi�#H2 BM � bm#b2[m2Mi
v2�`- r?2`2 KQ`2 T�i2Mib �`2 }H2/X h?2 BM+`2�b2/ T�i2MiBM; KB;?i `2bmHi 7`QK BM+`2K2Mi�H BMMQp�iBQMb �M/
i?mb BKT`QpBM;- �M/ `2HvBM; QM i?2 BMMQp�iBQMb Q7 � v2�` �;QX _2bmHiBM; BM i?2 BM+`2�b2/ T�+2 Q7 BMMQp�iBM;-
i?2 +QKT2iBiBp2 2MpB`QMK2Mi Q7 i?2 T?�`K�+2miB+�H BM/mbi`v KB;?i ?�p2 7Qbi2`2/ i?Bb /2p2HQTK2Mi Q7 `2HvBM;
QM FMQrH2/;2 ~Qrb �+`Qbb T�i2Mi i?2K�iB+b 7Q` BM+`2K2Mi�H BMMQp�iBQMbX AM/22/- �+?BHH�/2HBb �M/ �MiQM�FBb
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UkyyRV 2tTH�BM2/ i?�i }`Kb �`2 BMi2`2bi2/ BM BMi`Q/m+BM; BM+`2K2Mi�H BMMQp�iBQMb �b � 7Q`K Q7 /2H�vBM; �
+QKT2iBiQ`Ƕb 2K2`;2M+2 QM i?2 K�`F2iX h?Bb B/2� Q7 � b?Q`i@i2`K 2z2+i rBHH ?�p2 iQ #2 +�mb2 7Q` 7mim`2
`2b2�`+?X h?2 HQM;@i2`K 2z2+i- QM i?2 Qi?2` ?�M/- KB;?i BM/B+�i2 i?�i i?2 bvM2`;B2b #2ir22M /Bz2`2Mi T�i2Mi
+H�bb2b BM � ;Bp2M v2�` KB;?i H�mM+? i?2 /2p2HQTK2Mi Q7 Q`B;BM�H BMMQp�iBQMbX h?2 BM+`2�bBM; +QKT2iBiBQM BM
i?2 BM/mbi`v KB;?i #2 i?2 `2�bQM 7Q` i?Bb 2z2+i �b r2HHX q2 �bbmK2 i?�i i?2 iBK2 H�; Q7 Ry v2�`b +`2�i2b
Q`B;BM�H BMMQp�iBQMb bBM+2 Bi Bb BM +QM+Q`/�M+2 rBi? .BM;- 1HB�b?#2`;- �M/ ai`2K2`b+? UkyR9VǶb BM/B+�iBQM Q7
i?2 /2p2HQTK2Mi iBK2b 7Q` M2r /`m;bX 6BM�HHv- �M 2+QMQK2i`B+ KQ/2H r�b #mBHi `2;`QmTBM; i?2 bBKBH�`BiB2b BM
� p�`B�#H2 Q7 i?2 M2�` T�bi �M/ � /Bbi�Mi T�biX h?Bb �HHQr2/ BM � r�v iQ +?2+F i?2 `Q#mbiM2bb Q7 i?2 T`2pBQmb
b?Q`i@i2`K �M/ HQM;@i2`K 2z2+i �;�BMbi T2`BQ/b Q7 K�im`BivX AM/22/- i?2 `2bmHib BM/B+�i2/ i?�i i?2 bvM2`;B2b
�+`Qbb T�i2Mi i?2K�iB+b Q7 i?2 M2�` T�bi UR iQ 8 v2�`b �;QV r2`2 �bbQ+B�i2/ rBi? �M BM+`2�b2 BM T�i2Mi +QmMiX
h?2 /Bbi�Mi T�bi- ?Qr2p2` r�b MQi bB;MB}+�MiX >2M+2 i?Bb KQ/2H +QM}`K2/ � TQbBiBp2 b?Q`i@i2`K 2z2+i- i?�i
BM/B+�i2b iQr�`/b BM+`2K2Mi�H BMMQp�iBQMb Q`B;BM�iBM; 7`QK T�i2Mi i?2K�iB+ bvM2`;B2b BM i?2 M2�` T�biX h?2
HQM;@i2`K 2z2+i Bb ?Qr2p2` �K#B;mQmb- bBM+2 i?2 M2r KQ/2H- i?�i 7mM+iBQM2/ �b � FBM/ Q7 `Q#mbiM2bb +?2+F
/B/ MQi vB2H/ i?2 /Bbi�Mi T�bi �b bB;MB}+�MiX 6m`i?2` `2b2�`+? Bb M22/2/ QM i?2b2 ?vTQi?2bBb i?2 2+QMQK2i`B+
KQ/2Hb `�Bb2/X �Hi?Qm;? Bi ?�b bQK2 HBKBi�iBQMb- i?Bb 2+QMQK2i`B+ K2i?Q/QHQ;v b22Kb iQ #2 �M BMi2`2biBM;
`2b2�`+? T`QiQ+QH �M/ rQmH/ `2[mB`2 7m`i?2` BMp2biB;�iBQMX >2M+2- Bi Bb � T`QQ7 Q7 +QM+2Ti Q7 mbBM; bBKBH�`@
Biv b+Q`2b BM �M 2+QMQK2i`B+ KQ/2HX Pp2`�HH- Bi `�Bb2b � M2r HB;?i QM i?2 BMMQp�iBQM T`Q+2bb- #v �/QTiBM;
� KQ`2 KQ/mH�` �TT`Q�+? i?�M 2tBbiBM; BMMQp�iBQM KQ/2Hb- bm+? �b i?2 BMi2;`�i2/ KQ/2H U_Qi?r2HH RNN9VX
*QM+2`MBM; i?2 bT2+B}+ +�b2 Q7 i?2 T?�`K�+2miB+�H BM/mbi`v BM *?BM� �M/ Bib BMMQp�iBQM T`Q+2bb- Bi KQ`2Qp2`
BMi`Q/m+2b � iBK2 +QKTQM2MiX

AM +QM+HmbBQM- i?2 �TTHB+�iBQM Q7 .�i� a+B2M+2 i2+?MB[m2b ?�b 2M�#H2/ mb iQ /2b+`B#2 BMMQp�iBQM /vM�KB+b
7`QK � KmHiBim/2 Q7 �M;H2bX h?2`2#v- �ii2MiBQM ?�b #22M /2pQi2/ iQ i?2 *?BM2b2 T?�`K�+2miB+�H BM/mbi`vǶb
`2b2�`+? 7Q+mb �M/ bvM2`;B2b �+`Qbb T�i2Mi +H�bb2b- BM T�`iB+mH�`X Pm` }M/BM;b ?�p2 BM T�`i +QM}`K2/ i?2
HBi2`�im`2Ƕb BM/B+�iBQM #mi ?�p2 2p2M KQ`2 bQ `�Bb2/ M2r �p2Mm2b iQ /2b+`B#2 BMMQp�iBQM /vM�KB+b i?�i �`2
#2M2}+B�H 7Q` b+?QH�`b �M/ #mbBM2bb T`Q72bbBQM�Hb 2[m�HHvX

dXk h?2Q`2iB+�H �M/ T`�+iB+�H +QMi`B#miBQMb

JQbi Q7 i?2 Tm#HB+�iBQMb QM BMMQp�iBQM BM /2p2HQTBM; +QmMi`B2b 7Q+mb QM i?2 K�+`Q 2MpB`QMK2Mi- 2tTH�BMBM;
i?2 `2�bQMb 7Q` �M/ bi`�i2;B2b Q7 /2p2HQTBM; +QmMi`B2b iQ 7Qbi2` BMMQp�iBQM Q` 2tTH�BMBM; }`K bi`�i2;B2b iQ
BMMQp�i2X *?BM�- r?BH2 ;�BMBM; �ii2MiBQM 7`QK #mbBM2bb T`Q72bbBQM�Hb ?�b i?2`2#v QMHv ;�BM2/ HBKBi2/ �ii2MiBQM
7`QK b+?QH�`b- �M/ KQbiHv 7`QK � [m�HBi�iBp2 T2`bT2+iBp2 UPpB/2 kyRdVX h?mb- i?Bb i?2bBb TQBMi2/ Qmi i?2
H�+F Q7 `2b2�`+? QM BMMQp�iBQM /vM�KB+b BM *?BM�- BM T�`iB+mH�` BM i?2 T?�`K�+2miB+�H BM/mbi`vX h?2 H�+F Q7
HBi2`�im`2 QM i?Bb iQTB+ KB;?i i?2`2#v #2 /m2 iQ i?2 �p�BH�#BHBiv Q7 /�i�X >Qr iQ /2b+`B#2 BMMQp�iBQM /vM�KB+b\
.�i� a+B2M+2 i2+?MB[m2b 2M�#H2/ mb iQ ;2i �++2bb iQ � p�`B2iv Q7 /�i� i?�i r�b MQi �++2bbB#H2 iQ `2b2�`+?2`b
#27Q`2X lbBM; � T�i2Mi T`Qtv- +QKTmi�iBQM�H K2i?Q/b K�/2 i?2 �M�HvbBb Q7 kk3-Ry3 T?�`K�+2miB+�H T�i2Mib
TQbbB#H2X h?2 +Q/2 /2p2HQT2/ iQ 2ti`�+i T�i2Mi BM7Q`K�iBQM 7`QK i2ti }H2b Bb T�`i Q7 � T`QiQ+QH i?�i ?�b
#22M /2p2HQT2/ iQ �M�Hvx2 BMMQp�iBQM /vM�KB+bX h?Bb T`QiQ+QH Bb i?2 K�BM +QMi`B#miBQM Q7 i?Bb i?2bBb bBM+2
`2b2�`+?2`b �M/ #mbBM2bb T`Q72bbBQM�Hb 2[m�HHv +�M mb2 Bi iQ �M�Hvx2 i?2 BM/mbi`v Q7 i?2B` BMi2`2biX AM 7�+i- i?2
`2T2iBiBQM Q7 i?2 �M�HvbBb 7Q` �MQi?2` BM/mbi`v �M/fQ` +QmMi`v rQmH/ �HHQr ;2M2`�HBxBM; i?2 `2bmHib #2vQM/
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i?2 T?�`K�+2miB+�H BM/mbi`v BM *?BM�X JQ`2Qp2`- i?2 +Q/2 �M/ �M�HvbBb +QmH/ #2 mb2/ iQ HQQF �i � }`KǶb
BMMQp�iBQM +�T�#BHBiB2bX

PM � i?2Q`2iB+�H H2p2H- #Qi? i?2 BMi`Q/m+iBQM Q7 i?2 bBKBH�`Biv p�`B�#H2 BM i?2 BMMQp�iBQM T`Q+2bb �b r2HH �b
i?2 `QH2 Q7 i?2 iBK2 +QKTQM2Mi BM i?2 `2H�iBQMb?BT #2ir22M bBKBH�`BiB2b �+`Qbb T�i2Mi +H�bb2b �M/ i?2 T�i2Mi
+QmMi �`2 Q7 BKTQ`i�M+2X EMQrH2/;2 ~Qrb #2ir22M `2b2�`+? }2H/b i?�i BM/B+�i2 bQK2 7Q`K Q7 +QQT2`�iBQM
BM+`2�b2 i?2 T�i2MiBM; Q7 }`Kb �7i2` � v2�` Q` BM+`2�b2 Bi BM i?2 M2�` 7mim`X q2 +�HH i?Bb b?Q`i@i2`K 2z2+iX
h?Bb }M/BM; +QmH/ #2 #�b2 7Q` �p2Mm2b 7Q` 7mim`2 `2b2�`+?X Pp2`�HH- r2 ?�p2 T`Qp2M i?2 mb27mHM2bb Q7 �
bBKBH�`Biv K2�bm`2K2Mi BM �M 2+QMQK2i`B+ KQ/2H �M/ T`QpB/2/ � /2i�BH2/ /2b+`BTiBQM Q7 T�i2Mi i?2K�iB+b BM
i?2 *?BM2b2 T?�`K�+2miB+�H BM/mbi`v �M/ Bib /vM�KB+bX

AM +QM+HmbBQM- � T�`i Q7 i?2 BKTQ`i�M+2 Q7 i?Bb i?2bBb 2K�M�i2b 7`QK i?2 .�i� a+B2M+2 i2+?MB[m2b i?�i r2`2
2KTHQv2/ �M/ 7`QK i?2 `2H2p�M+2 Q7 i?Bb M2;H2+i2/ iQTB+X �MQi?2` T�`i 2K�M�i2b 7`QK Bib +QMi`B#miBQM iQ i?2
�+�/2KB+ HBi2`�im`2 QM 2+QMQKB+b Q7 BMMQp�iBQM- BMMQp�iBQM K�M�;2K2Mi �M/ FMQrH2/;2 TBT2HBM2b �b r2HH �b
K�M�;2`bǶ /2+BbBQM@K�FBM; T`Q+2bb rBi? `2;�`/b iQ BMMQp�iBQM K�M�;2K2MiX

dXj GBKBi�iBQMb Q7 i?2 bim/v

h?2 `2bmHib �`2 T`QM2 iQ +2`i�BM HBKBi�iBQMb i?�i rBHH #2 2tTH�BM2/ ?2`2�7i2`X 6B`bi Q7 �HH- i?2 HBi2`�im`2
`2pB2r ?�b b?QrM i?�i i?2`2 Bb � H�+F Q7 T`BQ` `2b2�`+?- r?B+? K�/2 i?2 /2p2HQTK2Mi Q7 ?vTQi?2b2b /B{+mHi
�M/ i?mb Bb `2bTQMbB#H2 7Q` i?2 Ĝ BM T�`i Ĝ 2tTHQ`�iQ`v +?�`�+i2` Q7 i?2 i?2bBbX JQ`2Qp2`- /2bTBi2 b+?QH�`b
?�pBM; b?QrM i?2 bB;MB}+�M+2 Q7 T�i2Mib �b � T`Qtv 7Q` BMMQp�iBQM U>�;2/QQ`M �M/ *HQQ/i kyyjc �`mM/2H
�M/ E�#H� RNN3c 6`Qbi �M/ w?Qm kyyyc >�/2M;m2- /2 J�`+2HHBb@q�`BM- �M/ q�`BM kyR8V- i?2 �TT`Q�+? Bb
MQi �#H2 iQ +Qp2` �HH BMMQp�iBQMbX 6B`Kb KB;?i MQi T�i2Mi bQK2 BMMQp�iBQMbX AM �//BiBQM- bQK2 KB;?i �`;m2
i?�i T�i2MiBM; Bb HQbBM; Bib BKTQ`i�M+2 BM iBK2b Q7 QT2M BMMQp�iBQM KQ/2Hbc K�Mv b+?QH�`b- ?Qr2p2`- ?�p2
�`;m2/ Qi?2`rBb2 U*?2b#`Qm;? kyyjc *?2b#`Qm;? kyyec q�M;- o�M?�p2`#2F2- �M/ _QBD�FF2`b kyRkc q2bi
kyydVX 6BM�HHv- r?BH2 Bi ;2M2`�HHv ?QH/b i`m2 i?�i MQi �HH BMMQp�iBQMb �`2 #2BM; T�i2Mi2/- i?2 T?�`K�+2miB+�H
BM/mbi`v Bb BM T�`iB+mH�` T`QT2MbBp2 iQ T�i2MiBM; i?2B` BMMQp�iBQMb U�`mM/2H �M/ E�#H� RNN3VX h?2`27Q`2- r2
�bbmK2 i?�i i?2 `2bmHib Q7 i?Bb i?2bBb �`2 7�B`Hv �++m`�i2 r?2M �M�HvxBM; BMMQp�iBQM BM i?2 T?�`K�+2miB+�H
BM/mbi`vX

.2bTBi2 2M�#HBM; mb iQ TB+im`2 BMMQp�iBQM /vM�KB+b- i?2 T�i2Mi �TT`Q�+? ?�b i?2 /Bb�/p�Mi�;2 Q7 MQi 2M�#HBM;
mb iQ /Bz2`2MiB�i2 #2ir22M i?2 ivT2b Q7 BMMQp�iBQMbX h?2 T�i2Mi �TT`Q�+? KB;?i ?�p2 i?2 �/p�Mi�;2 Q7
BM+Hm/BM; MQi QMHv M2r /`m; BMMQp�iBQMb #mi �HbQ BMMQp�iBQMb rBi? `2;�`/ iQ +QKTQM2Mib �M/ T`Q+2bb2b- Bi
2Mi�BHb- ?Qr2p2`- i?�i r2 +�MMQi /BbiBM;mBb? #2ir22M i?2 /Bz2`2Mi ivT2b Q7 BMMQp�iBQMb �M/ ?2M+2 HBKBib i?2
2tTH�M�iQ`v TQr2` Q7 Qm` `2bmHibX

q2 +?Qb2 iQ HQQF �i �HH T?�`K�+2miB+�H T�i2Mib }H2/ BM *?BM�X q?BH2 i?Bb �HHQrb iQ +�Tim`2 i?2 /vM�KB+b BM
i?2 *?BM2b2 T?�`K�+2miB+�H BM/mbi`v- Bi /Q2b MQi �HHQr iQ B/2MiB7v i?2 bQm`+2 Q7 i?2b2 BMMQp�iBQMbX S�i2Mib
+�M #2 }H2/ �i b2p2`�H T�i2Mi Q{+2bX h?mb- Qm` `2bmHib /2b+`B#2 i?2 *?BM2b2 T?�`K�+2miB+�H BM/mbi`v #mi /Q
MQi �HHQr iQ 2biBK�i2 r?2i?2` i?2 BMMQp�iBQM Bb Q`B;BM�iBM; 7`QK *?BM�X :Bp2M ;HQ#�H BMMQp�iBQM M2irQ`Fb-
QT2M BMMQp�iBQM KQ/2Hb �M/ 7`2[m2Mi 2t+?�M;2 Q7 `2b2�`+?2`b i?Bb Bb BM Qm` QTBMBQM- M2;H2+i�#H2X LQM2i?2H2bb-
Bi rQmH/ #2 �M BMi2`2biBM; �p2Mm2 7Q` 7mim`2 `2b2�`+?X
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�b ?�b #22M K2MiBQM2/ BM i?2 `2bmHib Q7 i?2 G.� �M�Hvb2b- i?2 }M�H +QKT�`BbQM Q7 i?2 iQTB+b KQ/2H2/ rBi? i?2
7`�K2/ i?2`�T2miB+ ;`QmTb Bb K2`2Hv � }`bi BM/B+�iBQM Q7 �+`Qbb r?B+? i?2`�T2miB+ ;`QmTb i?2 iQTB+b }iX �M
BKT`Qp2K2Mi Q7 i?2 �H;Q`Bi?K rQmH/ �HHQr iQ +QKT�`2 i?2 iQTB+b iQ �HH T�i2Mib- 2p2M B7 i?2v �`2 BM KQ`2 i?�M
QM2 i?2`�T2miB+ ;`QmTX Ai r�b `27`�BM2/ 7`QK KQ/2HBM; i?2 iQTB+b 7`QK i?2 /�i�b2i i?�i +QMi�BM2/ /mTHB+�i2
T�i2Mib bBM+2 � T�i2Mi #2BM; T`2b2Mi KQ`2 i?�M QM+2 rQmH/ ?�p2 BM~m2M+2/ i?2 +H�bbB}+�iBQM T`Q+2bb �M/
i?mb i?2 iQTB+b KQ/2H2/X

qBi? `2;�`/b iQ i?2 �M�HvbBb Q7 bBKBH�`BiB2b �+`Qbb T�i2Mi +H�bb2b- `2bmHib �`2 HBKBi2/- bBM+2- /m2 iQ 72�bB#BHBiv-
T�i2Mi +H�bb2b r2`2 +QKT�`2/ iQ 2�+? Qi?2`- MQi bBM;H2 T�i2MibX AM 7mim`2 `2b2�`+?- bBKBH�`BiB2b �KQM; bBM;H2
T�i2Mib +QmH/ #2 +QKT�`2/- r?B+? �HHQrb iQ i�F2 BMiQ �++QmMi KQ`2 bT2+B}+ �ii`B#mi2b Q7 T�i2Mib �M/ rQmH/
�pQB/ HQQFBM; �i �p2`�;2 p�Hm2bX

6BM�HHv- r2 r2`2 MQi �#H2 iQ +QMi`QH 7Q` r?2i?2` � T�i2Mi BM � T�i2Mi +H�bb r�b T`2b2Mi BM b2p2`�H T�i2Mi +H�bb2bX
h?2`27Q`2 i?2 K2�bm`2K2Mi Q7 bBKBH�`Biv KB;?i #2 #B�b2/ /m2 iQ T�i2Mib #2BM; BM KQ`2 i?�M QM2 ;`QmTX h?Bb
TQi2MiB�H #B�b Bb ?Qr2p2` MQi �M Bbbm2 BM i?2 2+QMQK2i`B+ T�`i bBM+2 r2 r2`2 BMi2`2bi2/ BM HQQFBM; �i r?2i?2`
bvM2`;B2b �+`Qbb T�i2Mi +H�bb2b r2`2 `2~2+i2/ BM i?2 T�i2MiBM; �KQmMi BM bm#b2[m2Mi v2�`bX q?2i?2` i?2b2
bvM2`;B2b Q`B;BM�i2 /m2 iQ #2BM; i?2 b�K2 T�i2Mi Q` /m2 iQ bBKBH�` `2b2�`+? �`2�b iQm+?2/ mTQM BM i?2 T�i2Mi-
Bi BM/B+�i2b i?�i irQ T�i2Mi +H�bb2b 2tT2`B2M+2 HBMFb rBi? 2�+? Qi?2`X

q?BH2 i?2b2 HBKBi�iBQMb 2tBbi- 7mim`2 `2b2�`+? +QmH/ i�+FH2 KQbi Q7 i?2KX �M/ �Hi?Qm;? i?2v KB;?i HBKBi
i?2 `2bmHib Q7 i?Bb i?2bBb- Qm` `2b2�`+? 2t?B#Bib � H�`;2 2tTH�M�iQ`v TQr2` MQM2i?2H2bbX h?2 `2bmHib Q7 i?2
+QKTmi�iBQM�H �M�HvbBb Q7 eN-Nkj T�i2Mib BM i?2 *?BM2b2 T?�`K�+2miB+�H BM/mbi`v KB;?i #2 HBKBi2/ BM � 72r
`2;�`/b- #mi i?2 .�i� a+B2M+2 �TT`Q�+? �HHQrb 7Q` i?2 }`bi iBK2 iQ �M�Hvx2 i?Bb �KQmMi Q7 i2tim�H /�i�- i?�i
+QmH/ MQi #2 2tTHQ`2/ iQ i?2 b�K2 2ti2Mi rBi? i`�/BiBQM�H K2i?Q/QHQ;B+�H �TT`Q�+?2bX 6BM�HHv- i?Bb i?2bBb
+QMi�BM2/ b2p2`�H T`QQ7b Q7 +QM+2Ti i?�i i?2`27Q`2 H�v i?2 ;`QmM/ 7Q` 7mim`2 `2b2�`+?X

dX9 �p2Mm2b 7Q` 7mim`2 `2b2�`+?

h?2 `2bmHib Q7 i?Bb i?2bBb `�Bb2 7`mBi7mH �`2�b 7Q` 7mim`2 `2b2�`+? QM BMMQp�iBQM /vM�KB+b BM �M BM/mbi`vX 6Q`
BMbi�M+2- Bi rQmH/ #2 BMi2`2biBM; iQ +?2+F i?2 T`2b2Mi `2bmHib �+`Qbb #Q`/2`bX >Qr rQmH/ i?2 `2bmHib HQQF
HBF2 B7 �M�HvxBM; i?2 T?�`K�+2miB+�H BM/mbi`v BM i?2 la 7Q` BMbi�M+2\ h?2 la- HvBM; �i i?2 +2Mi2` Q7 i?2
M2irQ`F Q7 i?2 ;HQ#�H T?�`K�+2miB+�H BM/mbi`v KB;?i #2 �M BMi2`2biBM; mMBi Q7 `2b2�`+? U>m 2i �HX kyR8VX
� +QKT�`BbQM #2ir22M i?2 `2bmHib Q7 i?2 la �M/ i?2 *?BM2b2 T?�`K�+2miB+�H BM/mbi`v rQmH/ 2M�#H2 mb
iQ B/2MiB7v r?2i?2` *?BM� ?�b BM/22/ #22M 7Q+mbBM; QM bT2+B}+ iQTB+b- i?�i Bi Bb 2bT2+B�HHv �Ti iQ i`2�i- Q`
r?2i?2` i?2 ;HQ#�H T?�`K�+2miB+�H BM/mbi`v Bb Q7 bm+? � ;HQ#�H +?�`�+i2` i?�i #Q`/2`b �M/ +QmMi`v bT2+B}+BiB2b
/Q #�`2Hv K�ii2`X h?2 HBi2`�im`2 QM _�. BMi2`M�iBQM�HBx�iBQM �M/ FMQrH2/;2 TBT2HBM2b BM/B+�i2/ i?�i ;HQ#�H
BMMQp�iBQM M2irQ`Fb ?�/ #22M +`2�i2/ i?�i `2bmHi BM FMQrH2/;2 ~QrBM; �+`Qbb #Q`/2`b 2�bBHv U2X;X- *�Mir2HH
�M/ Jm/�K#B kyRRc :�bbK�MM �M/ pQM w2/irBix RNNNc Jm/�K#B �M/ arB7i kyRRc hm`FBM� �M/ p�M �bb+?2
kyR3VX LQM2i?2H2bb- `2b2�`+?2`b ?�p2 b?QrM i?�i ;2Q;`�T?B+�H T`QtBKBiv TH�vb � `QH2 U2X;X- :m;H2`- E2HH2`-
�M/ hBM;m2Hv kyR8c >�/2M;m2- /2 J�`+2HHBb@q�`BM- �M/ q�`BM kyR8c C�z2- h`�Di2M#2`;- �M/ >2M/2`bQM RNNjc
qBHHB�KbQM �M/ J�bi2M RNNNVX JQ`2Qp2`- �++Q`/BM; iQ SQ`i2` URNNyV +QmMi`B2b /BbTQb2 Q7 +2`i�BM +QKT�`�iBp2
�/p�Mi�;2b i?�i BM~m2M+2 }`K #2?�pBQ`X h?2 *?BM2b2 ;Qp2`MK2Mi �+iBp2Hv 7Qbi2`BM; BMMQp�iBQM BM *?BM� Bb
� T`QKBM2Mi 2t�KTH2X AM +QM+HmbBQM- Bi Bb Q7 BKTQ`i�M+2 iQ `2T2�i i?2 T`2b2Mi �M�HvbBb 7Q` Qi?2` +QmMi`B2b

Rk8



�M/ iQ +QKT�`2 �HH `2bmHib rBi? 2�+? Qi?2`X h?Bb `2T2iBiBQM rQmH/ #2 #2M2}+B�H 7Q` i?2 ;2M2`�HBx�#BHBiv Q7
i?2 `2bmHib Q7 i?2 C�++�`/ �M/ 2+QMQK2i`B+ �M�HvbBbX Ai +QmH/ +QM}`K i?2 BKTQ`i�M+2 Q7 i?2 bBKBH�`Biv BM i?2
BMMQp�iBQM T`Q+2bbX

h?2 +QKT�`BbQM Q7 C�++�`/ bBKBH�`BiB2b �+`Qbb iBK2 rQmH/ 2[m�HHv �HHQr `2b2�`+?2`b iQ +QKT�`2 i?2 la
�M/ *?BM� �M/ �bb2bb r?2i?2` *?BM�Ƕb T�i2Mib ?�p2 #2+QK2 KQ`2 /BbbBKBH�` iQ la T�i2Mib BM iBK2X _�.
BMi2`M�iBQM�HBx�iBQM b+?QH�`b rQmH/ ?vTQi?2bBx2 i?�i *?BM�Ƕb BMMQp�iBQM QmiTmi BM i2`Kb Q7 T�i2Mib KB;?i
?�p2 #22M BMBiB�HHv p2`v +HQb2 iQ i?2 la QmiTmi- #mi ?�b #2+QK2 KQ`2 /BbbBKBH�` bBM+2 i?2 +QmMi`v ;�BM2/
BMMQp�iBQM +�T�#BHBiB2b QM Bib QrM �M/ KB;?i H2p2`�;2 Bib M�iBQM�H BMMQp�iBQM bvbi2K i?�i Bb ;`QrBM; BM
bi`2M;i?X

�b ?�b #22M 2pQF2/ BM i?2 HBKBi�iBQMb b2+iBQM- Bi rQmH/ #2 BMi2`2biBM; iQ `2T2�i i?2 �M�HvbBb QM i?2 bm#b2i Q7
*?BM2b2 T?�`K�+2miB+�H T�i2Mib }H2/ }`bi �i i?2 *?BM2b2 T�i2Mi Q{+2- i?2 aASPX h?2 �M�HvbBb QM i?2 bm#b2i
Q7 *?BM2b2 T?�`K�+2miB+�H T�i2Mib rQmH/ �HHQr iQ +QKT�`2 Bib `2bmHib rBi? i?2 `2bmHib Q7 i?2 r?QH2 /�i�b2iX
JQ`2Qp2`- i?2 `2bmHib Q7 i?2 iQTB+ KQ/2HBM; i?`Qm;? i?2 G.� rQmH/ #2 BM T�`iB+mH�` BMi2`2biBM;- bBM+2 i?2v
�HHQr iQ �bb2bb QM r?�i iQTB+b T�i2Mib Q`B;BM�iBM; BM *?BM� 7Q+mb QMX

Rke



3 *QM+HmbBQM

h?Bb `2b2�`+? /2b+`B#2b BMMQp�iBQM /vM�KB+b BM i?2 *?BM2b2 T?�`K�+2miB+�H BM/mbi`v- H2p2`�;BM; .�i� a+B2M+2
i2+?MB[m2bX q2 /2p2HQT2/ � T`QiQ+QH #�b2/ QM i?2b2 i2+?MB[m2b- r?B+? �HHQrb i?2 `2b2�`+?2` iQ `2T`Q/m+2 Qm`
`2b2�`+? BM /Bz2`2Mi b2iiBM;b [mB+FHvX qBi? `2;�`/ iQ Qm` `2bmHib- }`bi- i2ti KBMBM; Q7 kk3-Ry3 T?�`K�+2miB+�H
T�i2Mi ?�b 7Q`2KQbi `2p2�H2/ i?2 2K2`;2M+2 Q7 *?BM� �b �M BMMQp�iQ` QM � ;HQ#�H b+�H2X h?2 .2`r2Mi qQ`H/
S�i2Mi AM/2t T`QpB/2/ �++2bb iQ � mMB[m2- 2ti2MbBp2 �M/ mT@iQ@/�i2 T�i2Mi /�i�#�b2 Q7 T�i2Mib BM X?iKH
�M/ Xiti 7Q`K�i- r?B+? r2`2 +QMp2`i2/ BM � /�i�b2i i?`Qm;? i2ti KBMBM;X 6m`i?2` �M�HvbBb Q7 i?2 T�i2Mi
/�i�- `2p2�H2/ *?BM�Ƕb `2b2�`+? 7Q+mb QM +�M+2` i`2�iK2Mib- �KBMQb �M/ i?2B` 7mM+iBQMBM;- /Bb2�b2b UBX2X-
/B�#2i2bV- �MiB#Q/B2bfBKKmMQHQ;v- �M/ }M�HHv TQHvMm+H2QiB/2b- i?2 bT2+B}+ 7Q`K Q7 � ?QKQ@ Q` ?2i2`QTQHvK2`X
h?2b2 r2`2 i?2 `2b2�`+? }2H/b i?�i 2K2`;2/ r?2M +QKTmi�iBQM�HHv +H�bbB7vBM; eN-Nkj *?BM2b2 T?�`K�+2miB+�H
T�i2Mib 7`QK RNNy iQ kyRdX q?2M /BbiBM;mBb?BM; #2ir22M iBK2 7`�K2b- �MiB#Q/B2bfBKKmMQHQ;v Bb � iQTB+
�TT2�`BM; BM 2�`HB2` T�i2Mib 7`QK RNNy iQ kyyy- r?BH2 i?2 iQTB+b �KBMQb �M/ i?2B` 7mM+iBQMBM;- ;2M2`�H /Bb2�b2b
�M/ TQHvMm+H2QiB/2b UbT2+B}+ ?QKQ@ Q` ?2i2`QTQHvK2`bV };m`2 �KQM; KQ`2 `2+2Mi BMMQp�iBQMb- 7`QK kyyR iQ
kyRdX AM � M2ti bi2T r2 HQQF2/ �i i?2 bBKBH�`Biv #2ir22M T�i2Mi i?2K�iB+b i?�i `2T`2b2Mi2/ FMQrH2/;2
~Qrb #2ir22M `2b2�`+? }2H/b- � KQ/mH�` T2`bT2+iBp2 i?�i ?�b MQi #22M �/QTi2/ M2Bi?2` BM i?2 HBi2`�im`2 QM
2+QMQKB+b Q7 BMMQp�iBQM MQ` QM FMQrH2/;2 TBT2HBM2bX *QHH�#Q`�iBp2 FMrQH2/;2 ~Qrb QMHv ;�BM2/ �ii2MiBQM
�+`Qbb bm#bB/B�`B2b U:�bbK�MM �M/ pQM w2/irBix RNNNc Jm/�K#B kyykc _Qi?r2HH RNN9VX JQ`2 bT2+B}+�HHv-
r2 �bbmK2/ i?�i FMQrH2/;2 ~QrBM; #2ir22M `2b2�`+? }2H/b- +`2�i2/ +2`i�BM bvM2`;B2b #2ir22M i?2b2 }2H/b
i?�i +�M #2 K2�bm`2/ #v i?2 bBKBH�`Biv Q7 T�i2Mi i?2K�iB+bX h?2 �M�HvbBb Q7 bBKBH�`BiB2b �+`Qbb T�i2Mi
+H�bbB}+�iBQMb- K2�bm`2/ #v i?2 C�++�`/ bBKBH�`Biv BM/2t- `2p2�H2/ i?�i BMMQp�iBQMb `2Hv H2bb �M/ H2bb QM
T`2pBQmb BMMQp�iBQMb i?2 KQ`2 iBK2 T�bb2bX 6BM�HHv- �M 2+QMQK2i`B+ �M�HvbBb ?�b b?QrM i?�i i?2 bBKBH�`Biv
�+`Qbb +H�bb2b ?�b Ĝ r?�i r2 +�HH Ĝ � b?Q`i@i2`K 2z2+i QM i?2 T�i2Mi +QmMiX � ?B;?2` T�i2Mi +QmMi Bb �bbQ+B�i2/
rBi? i?2 bBKBH�`Biv Q7 QM2 v2�` �;Q- �M/ i?2 bBKBH�`BiB2b BM i?2 M2�` T�biX h?mb- r2 ?vTQi?2bBx2 i?�i i?2
b?Q`i@i2`K 2z2+i KB;?i #2 /m2 iQ i?2 T�i2MiBM; Q7 BM+`2K2Mi�H BMMQp�iBQMb rBi? i?2 bK�HH2bi /2H�vX h?Bb
rQmH/ bHQr /QrM +QKT2iBiQ`b BM �M BM+`2�bBM;Hv +QKT2iBiBp2 2MpB`QMK2MiX h?2 `2bmHib �`2 BM+QM+HmbBp2 rBi?
`2;�`/b iQ � HQM;@i2`K 2z2+i Q` i?2 2z2+i Q7 bBKBH�`BiB2b BM i?2 /Bbi�Mi T�biX q?BH2 i?2 bBKBH�`Biv Q7 Ry v2�`b �;Q
BM/B+�i2b � HQM;@i2`K 2z2+i QM i?2 T�i2Mi +QmMi- r?B+? KB;?i BM/B+�i2 i?2 T�i2MiBM; Q7 Q`B;BM�H BMMQp�iBQMb
i?�i /`�r QM BMMQp�iBQMb 7`QK i2M v2�`b �;Q- i?2 �M�HvbBb 7`QK i?2 T2`bT2+iBp2 Q7 T2`BQ/b Q7 K�im`Biv /B/
MQi +QM}`K i?Bb }M/BM;X 6Q`2KQbi- i?2 `2bmHib ?�p2 b?QrM i?�i bvM2`;B2b �+`Qbb T�i2Mi i?2K�iB+b +�M ?�p2
� TQbBiBp2 BKT�+i QM T�i2MiBM; BM bm#b2[m2Mi v2�`bX h?mb- r2 ?�p2 T`Qp2M i?2 mb27mHM2bb Q7 � p�`B�#H2
ǳbBKBH�`BivǴ 7Q` i?2 BMMQp�iBQM T`Q+2bb- r?B+? ?�/ MQi #22M #�bBb 7Q` `2b2�`+? v2iX

h?Bb `2b2�`+? 2ti2M/b i?2 HBi2`�im`2 QM 2+QMQKB+b Q7 BMMQp�iBQM- FMQrH2/;2 TBT2HBM2b �M/ }M�HHv BMMQp�iBQM
BM /2p2HQTBM; +QmMi`B2b- � }2H/ i?�i ?�b MQi `2+2Bp2/ 2MQm;? �ii2MiBQM iQ /�i2X Ai BM+`2�b2b Qm` mM/2`bi�M/@
BM; Q7 /2p2HQTBM; +QmMi`B2b KQpBM; iQr�`/b BMMQp�iBp2 +�T�#BHBiB2bX q?BH2 7Q`K2` bim/B2b +QM+2Mi`�i2/ QM
/2b+`B#BM; i?2 M�iBQM�H BMMQp�iBQM bvbi2K �M/ 7Q`2B;M JL1Ƕb _�. BMi2`M�iBQM�HBx�iBQM iQ *?BM�- r2 �`2-
iQ Qm` FMQrH2/;2- i?2 }`bi H2p2`�;BM; � mMB[m2- p�bi /�i�b2i Q7 T�i2Mi /�i� 7Q` i?2 �M�HvbBb Q7 bT2+B}+BiB2b
Q7 BMMQp�iBQM BM *?BM�X _2b2�`+?2`b BM 2+QMQKB+b �M/ BMi2`M�iBQM�H #mbBM2bb ?�p2 iQ `2�HBx2 i?2 BKK2Mb2
TQbbB#BHBiB2b .�i� a+B2M+2 i2+?MB[m2b +�M Qz2` i?2KX h?Bb i?2bBb rQmH/ MQi ?�p2 #22M 72�bB#H2 rBi?Qmi i?2
b�B/ i2+?MB[m2bX AM/22/- `2b2�`+? [m2biBQMb i?�i +QmH/ T`2pBQmbHv MQi #2 +Qp2`2/- bm+? �b i?2 [m2biBQMb Q7

Rkd



i?Bb i?2bBb- +�M MQr�/�vb #2 i�+FH2/ #v .�i� a+B2M+2 i2+?MB[m2bX �T�`i 7`QK Bib i?2Q`2iB+�H +QMi`B#miBQM-
i?Bb i?2bBb bmTTQ`ib K�M�;2`bǶ /2+BbBQM@K�FBM; T`Q+2bb rBi? `2;�`/b iQ BMMQp�iBQM K�M�;2K2MiX

6m`i?2` bim/B2b �`2 M22/2/ iQ 2ti2M/ i?2 BMBiB�H mM/2`bi�M/BM; Q7 BMMQp�iBQM /vM�KB+b BM i?2 T?�`K�+2miB+�H
BM/mbi`v BM *?BM� �M/ iQ �HHQr i?2 ;2M2`�HBx�#BHBiv Q7 Qm` `2bmHibX AM T�`iB+mH�`- i?2 +QKT�`BbQM rBi? Qi?2`
+QmMi`B2b �M/ BM/mbi`B2b rQmH/ ?2HT rBi? i?2Q`v /2p2HQTK2MiX

Rk3



N �TT2M/Bt

6B;m`2 j3, S�i2Mi T`Q+2/m`2b �i i?2 rQ`H/Ƕb }p2 H�`;2bi AS Q{+2b Ui?2 AS8V

aQm`+2, 1SP- CSP- EASP- aASP- laShP- kyRe- TX d8

RkN



6B;m`2 jN, �M�HvbBb Q7 SQ`i2`Ƕb 6Bp2@6Q`+2b 7Q` i?2 T?�`K�+2miB+�H BM/mbi`v

aQm`+2, :�bbK�MM Ukyy3V, TX kjc �7i2` SQ`i2` URN38V

Rjy



h�#H2 8, *?QB+2 Q7 F2vrQ`/b 7Q` i?2 2ti`�+iBQM Q7 i?2`�T2miB+ ;`QmTb
h?2`�T2miB+ ;`QmT E2vrQ`/b
�MiBT�`�bBiB+  T�`�bBi 
�MiB *�M+2` (*+)�M+2` c (PQ)M+QHQ; c  +�M+2` c (JK)�HB;M�Mi im@

KQ` 
"BQi2+?MQHQ;v (:;)2M2iB+ (12)M;BM22` c ("#)BQi2+? c ("#)BQ

(hi)2+? c ("#)BQT?�`K�+2mi c ("#)BQ2M;BM22` c
("#)BQ (12)M;BM22` c ("#)BQ@i2+? c (:;)2M2 2/BiBM; c
.L� (*+)QKTmi 

>Q`KQM�H (>?)Q`KQM 
:2MBiQm`BM�`v (:;)2MBiQm`BM�`v c (:;)2MBi�Hc (lm)`BM�`v c

(lm)`Q;2MBi�H c (lm)`QHQ; 
"HQQ/ �M/ *HQiiBM; ("#)HQQ/ c (*+)Q�;mH�iBQMc (*+)HQi 
a2MbQ`v (ab)2MbQ`vc aS.
_2bTB`�iQ`v (_`)2bTB`�i 
.2`K�iQHQ;B+�H (./)2`K�iQHQ; 
AKKmMQHQ;B+�H (AB)KKmMQHQ;B+�H c  BKKmM c (AB)KKmM
*�`/BQp�b+mH�` (*+)�`/BQp�b+mH�` c *o. c (*+)B`+mH�iQ`v 
Jmb+mHQbF2H2i�H (JK)mb+mHQbF2H2i c Ja. 
�HBK2Mi�`v J2i�#QHB+ (��)HBK2Mi c (JK)2i�#QHB c (./)B�#2i 
�MiB AM72+iBp2 (��)MiB@AM72+iBp2 c (AB)M72+iB 
L2m`QHQ;B+�H (LM)2m`QHQ; c (LM)2`pQmb (ab)vbi2K 

LQi2, h?2 H2ii2`b BM #`�+F2ib- bB;MB7v i?�i #Qi? mTT2`@ �M/ HQr2`+�b2 H2ii2`b ?�p2 iQ #2 i�F2M
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*�KK�+F- _B+?�`/X kyye�X Pt7Q`/ .B+iBQM�`v Q7 "BQ+?2KBbi`v �M/ JQH2+mH�` "BQHQ;vX kM/ 2/X Pt7Q`/,
Pt7Q`/ lMBpX S`2bbX

ěěěX kyye#X ǳSQHvMm+H2QiB/2XǴ Pt7Q`/ .B+iBQM�`v Q7 "BQ+?2KBbi`v �M/ JQH2+mH�` "BQHQ;vX Pt7Q`/, Pt7Q`/
lMBpX S`2bbX

ěěěX kyye+X ǳSQHvT2TiB/2XǴ Pt7Q`/ .B+iBQM�`v Q7 "BQ+?2KBbi`v �M/ JQH2+mH�` "BQHQ;vX Pt7Q`/, Pt7Q`/
lMBpX S`2bbX

*�Mir2HH- C�- �M/ _X Jm/�K#BX kyRRX ǳS>uaA*�G �hh_�*hAPL �L. h>1 :1P:_�S>u P6
ELPqG1.:1 aPl_*AL: AL JlGhAL�hAPL�G 1Lh1_S_Aa1aXǴ :GP"�G ah_�h1:u CPl_L�G
R Uj@9V, kyeĜjkX /QB,RyXRRRRfDXky9k@83y8XkyRRXyyyk9XtX

*�`i2`- *?�`H2b 6`2/2`B+F- �M/ "X _X qBHHB�KbX RN8dX AM/mbi`v �M/ h2+?MB+�H S`Q;`2bb, 6�+iQ`b :Qp2`MBM;
i?2 aT22/ Q7 �TTHB+�iBQM Q7 a+B2M+2X "QQF- q?QH2X L2r uQ`FcGQM/QMc Pt7Q`/ lMBp2`bBiv S`2bbX

ǳ*6.�XǴ kyRdX ?iiT,ff2M;Xb7/�X;QpX+Mfqayjf*Gyd88fX

*?�M- C2`2KvX kyR8X ǳ*?BM�Ƕb AMMQp�iBQM S�`�/QtXǴ S2`bT2+iBp2b, SQHB+v �M/ S`�+iB+2 BM >B;?2` 1/m+�iBQM
RN URV, kjĜkdX /QB,RyXRy3yfRjeyjRy3XkyR9XNNkNNNX

*?2`p2M�F- J�ii?2rX kyy8X ǳ*?BM�, JQpBM; hQr�`/b AMMQp�iBQM BM S?�`K�XǴ .`m; .Bb+Qp2`v hQ/�v Ry
URdV, RRkdĜjyX /QB,RyXRyRefaRj8N@e99eUy8Vyj8dN@3X
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*?2b#`Qm;?- >2M`vX kyRdX PT2M AMMQp�iBQM, h?2 L2r AKT2`�iBp2 7Q` *`2�iBM; �M/ S`Q}iBM; 7`QK h2+?MQH@
Q;vX "QQF- q?QH2X SH�+2 Q7 Tm#HB+�iBQM MQi B/2MiB}2/, aFBHHbQ7iX

*?2b#`Qm;?- >2M`v qBHHB�KX kyyeX PT2M "mbBM2bb JQ/2Hb, >Qr iQ h?`Bp2 BM i?2 L2r AMMQp�iBQM G�M/b+�T2X
"QQF- q?QH2X "QbiQM- J�bb, >�`p�`/ "mbBM2bb a+?QQH S`2bbX

*?2b#`Qm;?- >qX kyyjX ǳh?2 1`� Q7 PT2M AMMQp�iBQMXǴ JAh aGP�L J�L�:1J1Lh _1oA1q 99 UjV,
j8Ĝ9RX

*?B�`QMB- .�pB/2- oBiiQ`BQ *?B2b�- �M/ 62/2`B+Q 6`�iiBMBX kyy3X ǳS�ii2`Mb Q7 *QHH�#Q`�iBQM �HQM; i?2
"BQ@S?�`K�+2miB+�H AMMQp�iBQM S`Q+2bbXǴ CQm`M�H Q7 "mbBM2bb *?2KBbi`v 8 URV, dĜkkX

ǳ*?BM� ai`2M;i?2Mb Cm/B+B�H S`Qi2+iBQM Q7 AMi2HH2+im�H S`QT2`iv h?`Qm;? aT2+B�HBx2/ AS_ *Qm`ibXǴ kyRdX
AMi2HH2+im�H S`QT2`iv S`Qi2+iBQM BM *?BM�- J�vX

*Q+F#m`M- A�BM JX- �M/ _2#2++� JX >2M/2`bQMX RNN3X ǳ�#bQ`TiBp2 *�T�+Biv- *Q�mi?Q`BM; "2?�pBQ`- �M/
i?2 P`;�MBx�iBQM Q7 _2b2�`+? BM .`m; .Bb+Qp2`vXǴ h?2 CQm`M�H Q7 AM/mbi`B�H 1+QMQKB+b 9e UkV, R8dĜ3kX
/QB,RyXRRRRfR9ed@e98RXyyyedX

*Q?2M- q2bH2v JX- �M/ .�MB2H �X G2pBMi?�HX RNNyX ǳ�#bQ`TiBp2 *�T�+Biv, � L2r S2`bT2+iBp2 QM G2�`MBM;
�M/ AMMQp�iBQMXǴ �/KBMBbi`�iBp2 a+B2M+2 Zm�`i2`Hv j8 URV, Rk3Ĝ8kX

*QQF2- S?BHBT LX- >�Mb@CQ�+?BK "`�+xvF- �M/ J�`iBM >2B/2M`2B+?X kyy9X _2;BQM�H AMMQp�iBQM avbi2Kb, h?2
_QH2 Q7 :Qp2`M�M+2 BM � :HQ#�HBx2/ qQ`H/X _QmiH2/;2X

*Q`M2HH lMBp2`bBiv- ALa1�.- �M/ qASPX kyRdX ǳ:HQ#�H AMMQp�iBQM AM/2t kyRd, AMMQp�iBQM 622/BM; i?2
qQ`H/XǴ Ai?�+�- 6QMi�BM2#H2�m-c :2M2p�X

ǳ*Q``mTiBQM S2`+2TiBQMb AM/2t kyRe @ h`�MbT�`2M+v AMi2`M�iBQM�HXǴ kyReX ?iiTb,ffrrrXi`�MbT�`2M+vXQ`;f
M2rbf72�im`2f+Q``mTiBQMnT2`+2TiBQMbnBM/2tnkyReOi�#H2X

*`2b+2MxB- _X- �X _Q/`B;m2x@SQb2- �M/ JX aiQ`T2`X kyRkX ǳh?2 h2``BiQ`B�H .vM�KB+b Q7 AMMQp�iBQM BM *?BM�
�M/ AM/B�XǴ CQm`M�H Q7 1+QMQKB+ :2Q;`�T?v Rk U8V, Ry88Ĝ38X /QB,RyXRyNjfD2;fH#bykyX

*`Bb+mQHQ- S�QH�- _�DM22b? L�`mH�- �M/ "�`i o2`bT�;2MX kyy8X ǳ_QH2 Q7 >QK2 �M/ >Qbi *QmMi`v AMMQp�iBQM
avbi2Kb BM _�/ AMi2`M�iBQM�HBb�iBQM, � S�i2Mi *Bi�iBQM �M�HvbBbXǴ 1+QMQKB+b Q7 AMMQp�iBQM �M/ L2r
h2+?MQHQ;v R9 U8V, 9RdĜjjX /QB,RyXRy3yfRy9j38Ny9kyyyjR8k38X

*`QBbb�Mi- up2bX kyRdX ǳS�+F�;2 ǶSHKǶXǴ

*`QBbb�Mi- up2b- �M/ :BQp�MMB JBHHQX kyydX ǳAMi`Q/m+iBQM iQ SHKXǴ

ěěěX kyy3X ǳS�M2H .�i� 1+QMQK2i`B+b BM _, h?2 SHK S�+F�;2XǴ CQm`M�H Q7 ai�iBbiB+�H aQ7ir�`2 kd UkVX
/QB,RyXR3ejdfDbbXpykdXBykX

.�2KK`B+?- ��- �M/ J1 "Qr/2MX kyy8X ǳ� _BbBM; .`m; AM/mbi`vXǴ *>1JA*�G � 1L:AL11_AL:
L1qa 3j Uk8V, k3Ĝk3X

.�M;- Cq- �M/ EX JQiQ?�b?BX kyR8X ǳS�i2Mi ai�iBbiB+b, � :QQ/ AM/B+�iQ` 7Q` AMMQp�iBQM BM *?BM�\ S�i2Mi
am#bB/v S`Q;`�K AKT�+ib QM S�i2Mi Zm�HBivXǴ *>AL� 1*PLPJA* _1oA1q j8 UCQm`M�H �`iB+H2V, RjdĜ88X
/QB,RyXRyRefDX+?B2+QXkyR8XyjXyRkX
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.�b;mTi�- S�`i?�- �M/ CQb2T? aiB;HBixX RN3yX ǳAM/mbi`B�H ai`m+im`2 �M/ i?2 L�im`2 Q7 AMMQp�iBp2 �+iBpBivXǴ
h?2 1+QMQKB+ CQm`M�H Ny Uj83V, keeĜNjX /QB,RyXkjydfkkjRd33X

.2 Zm2B`Qx- :�#`B2H�- PHBp2` E2v2b- .�pB/ _Q#BMbQM- �M/ CmHB� aBH;2X kyR3X ǳS�+F�;2 ǵhB/vi2tiǶXǴ

ǳ.2`r2MiqQ`H/ S�i2Mib AM/2tXǴ MX/X *H�`Bp�i2X ?iiTb,ff+H�`Bp�i2X+QKfT`Q/m+ibf/2`r2Mi@rQ`H/@T�i2Mib@BM/2tfX

.BM;- JBM- C2?Qb?m� 1HB�b?#2`;- �M/ ai27�M ai`2K2`b+?X kyR9X AMMQp�iBQM �M/ J�`F2iBM; BM i?2 S?�`K�+2m@
iB+�H AM/mbi`v, 1K2`;BM; S`�+iB+2b- _2b2�`+?- �M/ SQHB+B2bX AMi2`M�iBQM�H a2`B2b BM Zm�MiBi�iBp2 J�`F2iBM;X
aT`BM;2`X

.`�MQp2- .�pB/X kyyjX ǳAMi`Q/m+iBQM iQ 6Bt2/ 1z2+ib JQ/2Hb-Ǵ RyX

.mMMBM;- CQ?M >X RNN3X ǳGQ+�iBQM �M/ i?2 JmHiBM�iBQM�H 1Mi2`T`Bb2, � L2;H2+i2/ 6�+iQ`\Ǵ CQm`M�H Q7
AMi2`M�iBQM�H "mbBM2bb aim/B2b kN URV, 98ĜeeX /QB,RyXRy8dfT�H;`�p2XDB#bX39Nyyk9X

ěěěX kyyNX ǳGQ+�iBQM �M/ i?2 JmHiBM�iBQM�H 1Mi2`T`Bb2, � L2;H2+i2/ 6�+iQ`\Ǵ CQm`M�H Q7 AMi2`M�iBQM�H
"mbBM2bb aim/B2b 9y URV, 8ĜRNX /QB,RyXRy8dfDB#bXkyy3Xd9X

1/[mBbi- *?�`H2b- G2B7 >QKK2M- �M/ J�m`22M J+E2Hp2vX kyyRX AMMQp�iBQM �M/ 1KTHQvK2Mi, S`Q+2bb o2`bmb
S`Q/m+i AMMQp�iBQMX *?2Hi2M?�K, 1/r�`/ 1H;�` Sm#HBb?BM;X

6�#`BxBQ- EB`� _X kyyeX ǳh?2 lb2 Q7 lMBp2`bBiv _2b2�`+? BM 6B`K AMMQp�iBQMXǴ AM PT2M AMMQp�iBQM, _2@
b2�`+?BM; � L2r S�`�/B;KX Pt7Q`/ lMBp2`bBiv S`2bbX

6�;2`#2`;- C�MX RNN9X ǳh2+?MQHQ;v �M/ AMi2`M�iBQM�H .Bz2`2M+2b BM :`Qri? _�i2bXǴ CQm`M�H Q7 1+QMQKB+
GBi2`�im`2 jk UjV, RR9dĜd8X

ěěěX RNNeX ǳh2+?MQHQ;v �M/ *QKT2iBiBp2M2bbXǴ Pt7Q`/ _2pB2r Q7 1+QMQKB+ SQHB+v Rk Uj-V, jNĜ8RX

6�;2`#2`;- C�M- �M/ J�`iBM a`?QH2+X kyy3X ǳL�iBQM�H AMMQp�iBQM avbi2Kb- *�T�#BHBiB2b �M/ 1+QMQKB+
.2p2HQTK2MiXǴ _2b2�`+? SQHB+v jd UNV, R9RdĜj8X /QB,RyXRyRefDX`2bTQHXkyy3XyeXyyjX

6�;2`#2`;- C�M- �M/ "�`i o2`bT�;2MX kyykX ǳh2+?MQHQ;v@:�Tb- AMMQp�iBQM@.BzmbBQM �M/ h`�Mb7Q`K�iBQM,
�M 1pQHmiBQM�`v AMi2`T`2i�iBQMXǴ _2b2�`+? SQHB+v jR U3@NV, RkNRĜRjy9X /QB,RyXRyRefayy93@djjjUykVyyye9@RX

6�M- :m�M;?m�- 6�M S2BH2B- �M/ JBM; GmX kyRkX ǳ*?BM�Ƕb _2;BQM�H AM2[m�HBiv BM AMMQp�iBQM *�T�#BHBiv-
RNN8@kyyeXǴ *?BM� � qQ`H/ 1+QMQKv ky UjV, ReĜjeX

6�M- S2BH2BX kyR9X ǳAMMQp�iBQM BM *?BM�XǴ CQm`M�H Q7 1+QMQKB+ am`p2vb k3 U9V, dk8Ĝ98X /QB,RyXRRRRfDQ2bX
Rky3jX

62BM2`2`- AX- EX >Q`MBF- �M/ .X J2v2`X kyy3X ǳh2ti JBMBM; AM7`�bi`m+im`2 BM _XǴ CPl_L�G P6 ah�hAahA@
*�G aP6hq�_1 k8 U8V, RĜ89X

6`22K�M- *?`BbiQT?2`X RN3kX h?2 1+QMQKB+b Q7 AM/mbi`B�H AMMQp�iBQMX kM/ Ĝ 2/X "QQF- q?QH2X *�K#`B/;2-
J�bb, JAh S`2bbX

ěěěX RN3dX h2+?MQHQ;v- SQHB+v- �M/ 1+QMQKB+ S2`7Q`K�M+2, G2bbQMb 7`QK C�T�MX "QQF- q?QH2X GQM/QM,
SBMi2`X

ǳ6`QK oBbBQM iQ .2+BbBQM @ S?�`K� kykyXǴ kyRkX Sq*X
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6`Qbi- hQMv- �M/ *?�M;?mB w?QmX kyyyX ǳh?2 :2Q;`�T?v Q7 6Q`2B;M _�. qBi?BM � >Qbi *QmMi`v, �M
1pQHmiBQM�`v S2`bT2+iBp2 QM GQ+�iBQM@h2+?MQHQ;v a2H2+iBQM #v JmHiBM�iBQM�HbXǴ AMi2`M�iBQM�H aim/B2b Q7
J�M�;2K2Mi � P`;�MBx�iBQM jy UkV, RyĜ9jX /QB,RyXRy3yfyyky33k8XkyyyXRRe8ed3eX

6m- sB�QH�M- �M/ umM/�M :QM;X kyRRX ǳAM/B;2MQmb �M/ 6Q`2B;M AMMQp�iBQM 1zQ`ib �M/ .`Bp2`b Q7 h2+?MQHQ;@
B+�H lT;`�/BM;, 1pB/2M+2 7`QK *?BM�XǴ qQ`H/ .2p2HQTK2Mi jN UdV, RkRjĜk8X /QB,RyXRyRefDXrQ`H//2pXkyRyX
y8XyRyX

6m`K�M- C2z`2v GX- J�`;�`2i EX EvH2- A�BM *Q+F#m`M- �M/ _2#2++� JX >2M/2`bQMX kyy8X ǳSm#HB+ �
S`Bp�i2 aTBHHQp2`b- GQ+�iBQM �M/ i?2 S`Q/m+iBpBiv Q7 S?�`K�+2miB+�H _2b2�`+?XǴ �MM�H2b /Ƕú+QMQKB2 2i /2
ai�iBbiB[m2- MQX dNf3y, Re8Ĝ33X

:�bbK�MM- PHBp2`X kyy3X G2�/BM; S?�`K�+2miB+�H AMMQp�iBQM (_2bbQm`+2 úH2+i`QMB[m2), h`2M/b �M/ .`Bp2`b
7Q` :`Qri? BM i?2 S?�`K�+2miB+�H AM/mbi`vX kM/ 2/X

:�bbK�MM- PHBp2`- �M/ J�tBKBHB�M pQM w2/irBixX RNNNX ǳL2r *QM+2Tib �M/ h`2M/b BM AMi2`M�iBQM�H _�.
P`;�MBx�iBQMXǴ _2b2�`+? SQHB+v k3 UkV, kjRĜ8yX /QB,RyXRyRefayy93@djjjUN3VyyRR9@yX

:�bbK�MM- PHBp2`- �M;2H� "2+F2M#�m2`- �M/ a�b+?� 6`B2bBF2X kyRkX S`Q}iBM; 7`QK AMMQp�iBQM BM *?BM�X
"QQF- q?QH2X "2`HBM- >2B/2H#2`;, aT`BM;2`X

:2X kyRdX ǳ�HB#�#�- h2M+2Mi AM+Hm/2/ BM 6Q`imM2 :HQ#�H 8yy GBbi 7Q` i?2 6B`bi hBK2XǴ aQmi? *?BM� JQ`MBM;
SQbi- CmHvX

ǳ:2M2`B+ J�`F2i a?�`2, *?�M;2 BM lMBi oQHmK2 qQ`H/rB/2 #v _2;BQM kyye@kyReXǴ kyR3X ai�iBbi�X ?iiTb,ff
T`QtvkX?2+X+�,k889fbi�iBbiB+bf3e9kyyfmMBi@pQHmK2@+?�M;2@BM@;2M2`B+b@K�`F2i@b?�`2@rQ`H/rB/2@#v@`2;BQMfX

ǳ:2M2`B+ S?�`K� AM/mbi`v hQT �+[mBbBiBQMb lXaX kyR8XǴ kyR3X ai�iBbi�X ?iiTb,ffT`QtvkX?2+X+�,
k889fbi�iBbiB+bf8NedjefiQT@mb@;2M2`B+@T?�`K�+2miB+�H@BM/mbi`v@�+[mBbBiBQMbfX

ǳ:HQ#�H a2+iQ` _2TQ`i @ S?�`K�+2miB+�HbXǴ kyRdX 1mH2` >2`K2b 1+QMQKB+ _2b2�`+?X

:Q/BM- "2MQBi- �M/ CQb2T? SX G�M2X kyRjX ǳSmb?2b �M/ SmHHb, >BUaVhQ`v Q7 i?2 .2K�M/ SmHH JQ/2H Q7
AMMQp�iBQMXǴ a+B2M+2- h2+?MQHQ;v- � >mK�M o�Hm2b j3 U8V, ekRĜ89X /QB,RyXRRddfyRekk9jNRk9djRejX

:Q/BM- "2MQŗiX kyyeX ǳh?2 GBM2�` JQ/2H Q7 AMMQp�iBQM, h?2 >BbiQ`B+�H *QMbi`m+iBQM Q7 �M �M�HviB+�H
6`�K2rQ`FXǴ a+B2M+2- h2+?MQHQ;v- � >mK�M o�Hm2b jR UeV, ejNĜedX /QB,RyXRRddfyRekk9jNyekNR3e8X

ěěěX kyyNX ǳL�iBQM�H AMMQp�iBQM avbi2K, h?2 avbi2K �TT`Q�+? BM >BbiQ`B+�H S2`bT2+iBp2XǴ a+B2M+2-
h2+?MQHQ;v- � >mK�M o�Hm2b j9 U9V, 9deĜ8yRX /QB,RyXRRddfyRekk9jNy3jkNR3dX

:QpBM/�`�D�M- oBD�v- �M/ *?`Bb h`BK#H2X kyRkX _2p2`b2 AMMQp�iBQM, *`2�i2 6�` 7`QK >QK2- qBM 1p2`vr?2`2X
"QQF- q?QH2X "QbiQM, >�`p�`/ "mbBM2bb S`2bbX

:`�Mi- _Q#2`i JX RNNeX ǳhQr�`/ � EMQrH2/;2@"�b2/ h?2Q`v Q7 i?2 6B`KXǴ ai`�i2;B+ J�M�;2K2Mi CQm`M�H
Rd UakV, RyNĜkkX /QB,RyXRyykfbKDX9k8yRdRRRyX

:`BHB+?2b- wpBX RNNyX ǳS�i2Mi ai�iBbiB+b �b 1+QMQKB+ AM/B+�iQ`b, � am`p2vXǴ CQm`M�H Q7 1+QMQKB+ GBi2`�im`2
k3 U9V, ReeRĜRdydX
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:`BK2b- a2�Kmb- �M/ .2#BM .mX kyRjX ǳ6Q`2B;M �M/ AM/B;2MQmb AMMQp�iBQM BM *?BM�, aQK2 1pB/2M+2 7`QK
a?�M;?�BXǴ 1m`QT2�M SH�MMBM; aim/B2b kR UNV, Rj8dĜdjX /QB,RyXRy3yfyNe89jRjXkyRkXd883kNX

:`BK2b- a2�Kmb- �M/ J�`+2H� JBQxxQX kyR8X ǳ"B; S?�`K�Ƕb AMi2`M�iBQM�HBx�iBQM Q7 _�. iQ *?BM�XǴ 1m`Q@
T2�M SH�MMBM; aim/B2b kj UNV, R3djĜN9X /QB,RyXRy3yfyNe89jRjXkyR8XRykN99kX

:`ɃM- "2iiBM�- �M/ Em`i >Q`MBFX kyRRX ǳhQTB+KQ/2Hb, �M _ S�+F�;2 7Q` 6BiiBM; hQTB+ JQ/2HbXǴ CQm`M�H Q7
ai�iBbiB+�H aQ7ir�`2 9y URjV, jyX

:m�M- CB�M+?2M;- �M/ uBM; >2X kyydX ǳS�i2Mi@"B#HBQK2i`B+ �M�HvbBb QM i?2 *?BM2b2 a+B2M+2 h2+?MQHQ;v
GBMF�;2bXǴ a+B2MiQK2i`B+b dk UjV, 9yjĜk8X /QB,RyXRyydfbRRRNk@yyd@Rd9R@RX

:m;H2`- S?BHBTT2- JB+?�2H E2HH2`- �M/ s�pB2` hBM;m2HvX kyR8X ǳh?2 _QH2 Q7 *Hmbi2`b BM i?2 :HQ#�H AMMQ@
p�iBQM ai`�i2;v Q7 JL1b h?2Q`2iB+�H 6QmM/�iBQMb �M/ 1pB/2M+2 7`QK i?2 "�b2H S?�`K�+2miB+�H *Hmbi2`XǴ
*QKT2iBiBp2M2bb _2pB2r k8 UjV, jk9ĜYX /QB,RyXRRy3f*_@yN@kyR9@yyjjX

:mT2M;- w?�M;- �M/ *?2M sB�M;/QM;X kyRkX ǳh?2 o�Hm2 Q7 AMp2MiBQM S�i2Mib BM *?BM�, *QmMi`v P`B;BM �M/
h2+?MQHQ;v 6B2H/ .Bz2`2M+2bXǴ *?BM� 1+QMQKB+ _2pB2r kj UkV, j8dĜdyX /QB,RyXRyRefDX+?B2+QXkyRkXykXyykX

>�/2M;m2- J�`BM2- L�i?�HB2 /2 J�`+2HHBb@q�`BM- �M/ h?B2``v q�`BMX kyR8X ǳ_2p2`b2 AMMQp�iBQM �M/ _2p2`b2
h2+?MQHQ;v h`�Mb72`, 6`QK J�/2 BM *?BM� iQ .Bb+Qp2`2/ BM *?BM� BM i?2 S?�`K�+2miB+�HXǴ J�M�;2K2Mi
AMi2`M�iBQM�H RN U9V, 9NX

ěěěX kyRdX ǳ_2p2`b2 AMMQp�iBQM, � avbi2K�iB+ GBi2`�im`2 _2pB2rXǴ AMi2`M�iBQM�H CQm`M�H Q7 1K2`;BM;
J�`F2ib Rk UkV, R9kĜ3kX /QB,RyXRRy3fACQ1J@Rk@kyR8@ykdkX

>�;2/QQ`M- CQ?M- �M/ Jv`B�K *HQQ/iX kyyjX ǳJ2�bm`BM; AMMQp�iBp2 S2`7Q`K�M+2, Ab h?2`2 �M �/p�Mi�;2
BM lbBM; JmHiBTH2 AM/B+�iQ`b\Ǵ _2b2�`+? SQHB+v jk U3V, Rje8ĜdNX /QB,RyXRyRefayy93@djjjUykVyyRjd@jX

>�;2/QQ`M- CQ?M- �M/ �MM@E`BbiBM wQ#2HX kyR8X ǳh?2 _QH2 Q7 *QMi`�+ib �M/ AMi2HH2+im�H S`QT2`iv _B;?ib
BM PT2M AMMQp�iBQMXǴ h2+?MQHQ;v �M�HvbBb � ai`�i2;B+ J�M�;2K2Mi kd UNV, Ry8yĜedX /QB,RyXRy3yfyN8jdjk8X
kyR8XRy8eRj9X

>�Qm`- :2Q`;2b- �M/ .QKBMB[m2 CQHHvX kyR9X ǳ*?BM�, h?2 L2ti AMMQp�iBQM >Qi aTQi 7Q` i?2 qQ`H/XǴ CQm`M�H
Q7 "mbBM2bb ai`�i2;v j8 URV, kĜ3X /QB,RyXRRy3fC"a@y8@kyRj@yyjdX

ǳ>2�Hi? �i � :H�M+2 kyRd @ P1*. AM/B+�iQ`bXǴ kyRdX h2tiX >2�Hi? �i � :H�M+2X P1*.X

>m- �H#2`i :XwX- S2M; w?�M;- �M/ GBDBM; w?�QX kyRdX ǳ*?BM� �b LmK#2` PM2\ 1pB/2M+2 7`QK *?BM�Ƕb JQbi
_2+2Mi S�i2MiBM; am`;2XǴ CQm`M�H Q7 .2p2HQTK2Mi 1+QMQKB+b Rk9 UC�Mm�`vV, RydĜRNX /QB,RyXRyRefDXD/2p2+QX
kyReXyNXyy9X

>m- �H#2`i :m�M;x?Qm- �M/ :�`v >X C2z2`bQMX kyyNX ǳ� :`2�i q�HH Q7 S�i2Mib, q?�i Ab "2?BM/ *?BM�Ƕb
_2+2Mi S�i2Mi 1tTHQbBQM\Ǵ CQm`M�H Q7 .2p2HQTK2Mi 1+QMQKB+b Ny URV, 8dĜe3X /QB,RyXRyRefDXD/2p2+QXkyy3X
RRXyy9X

>m- J2B@*?B?- �M/ CQ?M �X J�i?2rbX kyy3X ǳ*?BM�Ƕb L�iBQM�H AMMQp�iBp2 *�T�+BivXǴ _2b2�`+? SQHB+v jd
UNV, R9e8ĜdNX /QB,RyXRyRefDX`2bTQHXkyy3XydXyyjX
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>m- um�MDB�- h?QK�b a+?2`M;2HH- G�M ZBm- �M/ uBi�Q q�M;X kyR8X ǳ_�. AMi2`M�iBQM�HBb�iBQM S�ii2`Mb BM
i?2 :HQ#�H S?�`K�+2miB+�H AM/mbi`v, 1pB/2M+2 7`QK � L2irQ`F �M�HviB+ S2`bT2+iBp2XǴ h2+?MQHQ;v �M�HvbBb
� ai`�i2;B+ J�M�;2K2Mi kd U8V, 8jkĜ9NX /QB,RyXRy3yfyN8jdjk8XkyR8XRyRky83X

>m�M;- E2MM2i? :X kyRyX ǳ*?BM�Ƕb AMMQp�iBQM G�M/b+�T2XǴ a+B2M+2- L2r a2`B2b jkN U8NNkV, ejkĜjjX

>m�M;- a?m7�M;X kyRkX ǳ>Qr *�M AMMQp�iBQM *`2�i2 i?2 6mim`2 BM � *�i+?BM;@mT 1+QMQKv\, 6Q+mbBM;
QM *?BM�Ƕb S?�`K�+2miB+�H AM/mbi`vXǴ CQm`M�H Q7 EMQrH2/;2@"�b2/ AMMQp�iBQM BM *?BM� 9 UkV, RR3ĜjRX
/QB,RyXRRy3fRd8eR9RRkRRkj8dkRX

ǳAaA* k9kj Q7 S?�`K�+2miB+�Hb- J2/B+BM�H *?2KB+�Hb �M/ "Qi�MB+�H S`Q/m+ibXǴ kyRdX JQM/Q AMi2`M�iBQM�H
.�i�X

C�++�`/- S�mHX RNykX ǳGQBb /2 /Bbi`B#miBQM ~Q`�H2 /�Mb H� xQM2 �HTBM2XǴ "mHH2iBM /2 G� aQ+Bûiû o�m/QBb2 .2b
a+B2M+2b L�im`2HH2b j3 UR99V, ĜX /QB,?iiT,ff/tX/QBXQ`;fRyX8ReNfb2�Hb@keedekX

C�z2- �/�K "X- J�Mm2H h`�Di2M#2`;- �M/ _2#2++� >2M/2`bQMX RNNjX ǳ:2Q;`�T?B+ GQ+�HBx�iBQM Q7 EMQrH2/;2
aTBHHQp2`b �b 1pB/2M+2/ #v S�i2Mi *Bi�iBQMbXǴ h?2 Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b Ry3 UjV, 8ddĜN3X /QB,
RyXkjydfkRR39yRX

C�H}M- a?�BX kyRdX ǳJ�/2 BM *?BM�, h?2 S�bi- S`2b2Mi �M/ 6mim`2 Q7 *?BM2b2 AS_XǴ AMi2HH2+im�H S`QT2`iv
q�i+?- CmM2X

C�MM2- P- �M/ C *�Mir2HHX RNNNX ǳh2+?MQHQ;B+�H :HQ#�HBb�iBQM �M/ AMMQp�iBp2 *2Mi`2b, h?2 _QH2 Q7
*Q`TQ`�i2 h2+?MQHQ;B+�H G2�/2`b?BT �M/ GQ+�iBQM�H >B2`�`+?vXǴ _2b2�`+? SQHB+v k3 Uk@jV, RRNĜ99X /QB,
RyXRyRefayy93@djjjUN3VyyRR3@3X

CB�M;- J�`b?�HH aX- P�M� "`�Mx2B- �M/ CmM sB�X kyReX ǳ.Au, >Qr AMi2`M�iBQM�HBx�iBQM a?B7ib i?2 GQ+mb
Q7 AM/B;2MQmb AMMQp�iBQM 7Q` *?BM2b2 6B`KbXǴ CQm`M�H Q7 qQ`H/ "mbBM2bb 8R U8V, eekĜd9X /QB,RyXRyRefDXDr#X
kyReXydXyy8X

CBM- CmM- a?�M+?�Q qm- �M/ CBM *?2MX kyRRX ǳAMi2`M�iBQM�H lMBp2`bBiv@AM/mbi`v *QHH�#Q`�iBQM iQ "`B/;2
_�. :HQ#�HBx�iBQM �M/ L�iBQM�H AMMQp�iBQM avbi2K BM *?BM�XǴ CQm`M�H Q7 EMQrH2/;2@"�b2/ AMMQp�iBQM BM
*?BM� j URV, 8ĜR9X /QB,RyXRRy3fRd8eR9RRRRRRky3jdX

CBM/`�- "Dƺ`M- �tĕH2 :B`Qm/- �M/ CQ�MM� a+Qii@E2MM2HX kyyNX ǳam#bB/B�`v _QH2b- o2`iB+�H GBMF�;2b �M/
1+QMQKB+ .2p2HQTK2Mi, G2bbQMb 7`QK h`�MbBiBQM 1+QMQKB2bXǴ CQm`M�H Q7 qQ`H/ "mbBM2bb 99 UkV, RedĜdNX
/QB,RyXRyRefDXDr#Xkyy3Xy8XyyeX

CQm- uS- :BH#2`i qm- �M/ q�``2M *?�MX kyR8X ǳ*?BM�Ƕb h`�Mb7Q`K�iBQM BMiQ � :HQ#�H S�i2Mi SQr2`?Qmb2 @
*?�HH2M;2b �M/ h`2M/bXǴ AMi2HH2+im�H �bb2i J�M�;2K2Mi J�;�xBM2- MQX d9, kdĜjRX

CmM- amM;?�2- �M/ a�M; amM; S�`FX kyRjX ǳ1t�KBMBM; h2+?MQHQ;B+�H AMMQp�iBQM Q7 �TTH2 lbBM; S�i2Mi
�M�HvbBbXǴ AM/mbi`B�H J�M�;2K2Mi � .�i� avbi2Kb RRj UeV, 3NyĜNydX /QB,RyXRRy3fAJ.a@yR@kyRj@yyjkX

EHBM2- ai2T?2M- �M/ L�i?�M _Qb2M#2`;X RN3eX ǳ�M Pp2`pB2r Q7 AMMQp�iBQMXǴ AM h?2 SQbBiBp2 amK ai`�i2;v,
>�`M2bbBM; h2+?MQHQ;v 7Q` 1+QMQKB+ :`Qri?- kd8ĜjyeX L�iBQM�H �+�/2Kv S`2bbX
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EHQbb2F- �X- "J GBMF2- �M/ JX LBTT�X kyRkckyRyc ǳ*?BM2b2 1Mi2`T`Bb2b BM :2`K�Mv, 1bi�#HBb?K2Mi JQ/2b
�M/ ai`�i2;B2b iQ JBiB;�i2 i?2 GB�#BHBiv Q7 6Q`2B;MM2bbXǴ CPl_L�G P6 qP_G. "laAL1aa 9d URV, j8Ĝ99X
/QB,RyXRyRefDXDr#XkyRyXRyXyR3X

Em2KK2`H2- q�Hi2`X RNNdX ǳ"mBH/BM; 1z2+iBp2 _�. *�T�#BHBiB2b �#`Q�/XǴ >�`p�`/ "mbBM2bb _2pB2r- J�`+?X

G�KQ`2�mt- LX- �M/ EX aQFQHQzX RNNNX ǳAMp2MiBp2 �+iBpBiv �M/ i?2 J�`F2i 7Q` h2+?MQHQ;v BM i?2 lMBi2/
ai�i2b- R39y@RNkyXǴ qQ`FBM; S�T2` LQX dRydX L�iBQM�H "m`2�m Q7 1+QMQKB+ _2b2�`+?X

G2BTQM2M- �BD�- �M/ *QMbi�M+2 1X >2H7�iX kyRRX ǳGQ+�iBQM- .2+2Mi`�HBx�iBQM- �M/ EMQrH2/;2 aQm`+2b 7Q`
AMMQp�iBQMXǴ P`;�MBx�iBQM a+B2M+2 kk UjV, e9RĜ83X /QB,RyXRk3dfQ`b+XRRyyXy8keX

GB- sB#�QX kyyNX ǳ*?BM�Ƕb _2;BQM�H AMMQp�iBQM *�T�+Biv BM h`�MbBiBQM, �M 1KTB`B+�H �TT`Q�+?XǴ _2b2�`+?
SQHB+v j3 UkV, jj3Ĝ8dX /QB,RyXRyRefDX`2bTQHXkyy3XRkXyykX

GBM- 6�[BM- *?�Q w?�M;- �M/ GBM q�M;X kyRjX ǳo2`iB+�H aTBHHQp2` 1z2+ib Q7 JmHiBM�iBQM�Hb QM *?BM2b2
.QK2biB+ 6B`Kb pB� amTTHB2`@*mbiQK2` _2H�iBQMb?BTbXǴ *?BM� � qQ`H/ 1+QMQKv kR UeV, jdĜ8dX /QB,RyXRRRRf
DXRd9N@Rk9sXkyRjXRky98XtX

GHQv/- A�MX kyRdX ǳS?�`K� _�. �MMm�H _2pB2r kyRdXǴ S?�`K� BMi2HHB;2M+2 @ AM7Q`K� lEX

Gm�M- *?mMDm�M- �M/ hB2M�M w?�M;X kyRRX ǳAMMQp�iBQM BM *?BM�, � S�i2MiQK2i`B+ S2`bT2+iBp2 URN38@kyyNVXǴ
CQm`M�H Q7 EMQrH2/;2@"�b2/ AMMQp�iBQM BM *?BM� j UjV, R39ĜNdX /QB,RyXRRy3fRd8eR9RRRRRRed389X

GmM/p�HH- "2M;i@ �F2X RNNkX L�iBQM� avbi2Kb Q7 AMMQp�iBQM, hQr�`/b � h?2Q`v Q7 AMMQp�iBQM �M/ AMi2`�+iBp2
G2�`MBM;X GQM/QM, SBMi2`X

GmM/p�HH- "2M;i@�F2X kyyNX >�M/#QQF Q7 AMMQp�iBQM avbi2Kb �M/ .2p2HQTBM; *QmMi`B2b, "mBH/BM; .QK2biB+
*�T�#BHBiB2b BM � :HQ#�H a2iiBM;X "QQF- q?QH2X *?2Hi2M?�K- :HQb- lEcLQ`i?�KTiBQM- J�- la�c 1/r�`/
1H;�`X

GmM/p�HH- "2M;i@³F2X kyydX ǳL�iBQM�H AMMQp�iBQM avbi2Kb�M�HviB+�H *QM+2Ti �M/ .2p2HQTK2Mi hQQHXǴ AM@
/mbi`v � AMMQp�iBQM R9 URV, N8ĜRRNX /QB,RyXRy3yfRjeekdRyeyRRjy3ejX

J�+H�m`BM- qX _mT2`iX RN8jX ǳh?2 a2[m2M+2 7`QK AMp2MiBQM iQ AMMQp�iBQM �M/ Aib _2H�iBQM iQ 1+QMQKB+
:`Qri?XǴ h?2 Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b ed URV, NdĜRRRX /QB,RyXkjydfR339R8yX

J�/�MB- 6�`b?�/- �M/ *?�`H2b q2#2`X kyReX ǳh?2 1pQHmiBQM Q7 S�i2Mi JBMBM;, �TTHvBM; "B#HBQK2i`B+b
�M�HvbBb �M/ E2vrQ`/ L2irQ`F �M�HvbBbXǴ qQ`H/ S�i2Mi AM7Q`K�iBQM 9e UCQm`M�H �`iB+H2V, jkĜ93X /QB,
RyXRyRefDXrTBXkyReXy8Xyy3X

J�Mb}2H/- 1/rBMX RNe3X h?2 1+QMQKB+b Q7 h2+?MQHQ;B+�H *?�M;2X "QQF- q?QH2X L2r uQ`F, qXqX LQ`iQMX

ǳJ�`F2i a?�`2 hQT S?�`K� *QKT�MB2b _t .`m;b a�H2b :HQ#�HHv kyk9XǴ kyR3X ai�iBbi�X ?iiTb,ffrrrXbi�iBbi�X
+QKfbi�iBbiB+bfjyN9k8fT`2b+`BTiBQM@/`m;b@K�`F2i@b?�`2b@#v@iQT@+QKT�MB2b@;HQ#�HHvfX

JQiQ?�b?B- E�xmvmFBX kyR8X ǳJ2�bm`BM; JmHiBM�iBQM�HbǶ _�. �+iBpBiB2b BM *?BM� QM i?2 "�bBb Q7 � S�i2Mi
.�i�#�b2, *QKT�`BM; 1m`QT2�M- C�T�M2b2 �M/ la 6B`KbXǴ *?BM� � qQ`H/ 1+QMQKv kj UeV, RĜkRX /QB,
RyXRRRRf+r2XRkRjjX
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Jm/�K#B- _X- GX SBb+Bi2HHQ- �M/ GX _�##BQbBX kyR9X ǳ_2p2`b2 EMQrH2/;2 h`�Mb72` BM JL1b, am#bB/B�`v
AMMQp�iBp2M2bb �M/ 1Mi`v JQ/2bXǴ GPL: _�L:1 SG�LLAL: 9d UR@kV, 9NĜejX /QB,RyXRyRefDXH`TXkyRjXy3X
yRjX

Jm/�K#B- _�KX kyykX ǳEMQrH2/;2 J�M�;2K2Mi BM JmHiBM�iBQM�H 6B`KbXǴ CQm`M�H Q7 AMi2`M�iBQM�H J�M�;2@
K2Mi 3 URV, RĜNX /QB,RyXRyRefaRyd8@9k8jUykVyyy8y@NX

ěěěX kyy3X ǳGQ+�iBQM- *QMi`QH �M/ AMMQp�iBQM BM EMQrH2/;2@AMi2MbBp2 AM/mbi`B2bXǴ CQm`M�H Q7 1+QMQKB+
:2Q;`�T?v 3 U8V, eNNĜdk8X /QB,RyXRyNjfD2;fH#Myk9X

Jm/�K#B- _�K- �M/ hBK arB7iX kyRRX ǳG2p2`�;BM; EMQrH2/;2 �M/ *QKT2i2M+B2b �+`Qbb aT�+2, h?2 L2ti
6`QMiB2` BM AMi2`M�iBQM�H "mbBM2bbXǴ CQm`M�H Q7 AMi2`M�iBQM�H J�M�;2K2Mi Rd UjV, R3eĜ3NX /QB,RyXRyRefDX
BMiK�MXkyRRXy8XyyRX

JmHHBM- h?2`2b�X kyRdX ǳ*?BM� CQBMb A*> BM Sm`bmBi Q7 :HQ#�H >�`KQMBx�iBQM Q7 .`m; .2p2HQTK2Mi ai�M@
/�`/bXǴ la 6.� oQB+2X

ǳL�iBQM�H S`Q;`�Kb 7Q` a+B2M+2 �M/ h2+?MQHQ;vXǴ kyRdX *?BM� h?`Qm;? � G2MbX ?iiT,ffrrrX+?BM�XQ`;X+Mf
2M;HBb?f72�im`2bf*?BM�kyy9fRydRjRX?iKX

LB- CBM;vmM- CmM`mB w?�Q- *�`QHBM� PB G�K lM;- um�MDB� >m- >�Q >m- �M/ uBi�Q q�M;X kyRdX ǳP#bi�+H2b
�M/ PTTQ`imMBiB2b BM *?BM2b2 S?�`K�+2miB+�H AMMQp�iBQMXǴ :HQ#�HBx�iBQM �M/ >2�Hi? Rj UCQm`M�H �`iB+H2VX
/QB,RyXRR3efbRkNNk@yRd@yk99@eX

LBHbbQM- �M/`2�bX kyRjX ǳAMMQp�iBQM S`Qtv @ � aim/v Q7 S�i2Mi �M/ 1+QMQKB+ :`Qri? BM *?BM�XǴ

P1*.X kyy3X ǳh?2 AMi2`M�iBQM�HBb�iBQM Q7 "mbBM2bb _�., 1pB/2M+2- AKT�+ib �M/ AKTHB+�iBQMbXǴ
Nke9y99y9jcNd3Nke9y99y9jc S�`Bb, P1*.X

ǳP1*. ai�iBbiB+b @ a+B2M+2- h2+?MQHQ;v �M/ S�i2MibXǴ kyRdX ?iiT,ffbi�ibXQ2+/XQ`;fX

P1*.f1lASPX kyReX ǳh`�/2 BM *QmMi2`72Bi �M/ SB`�i2/ :QQ/b, J�TTBM; i?2 1+QMQKB+ AKT�+iXǴ S�`Bb,
P1*. Sm#HBb?BM;X

P1*.f1m`Qbi�iX kyy8X PbHQ J�Mm�H, :mB/2HBM2b 7Q` *QHH2+iBM; �M/ AMi2`T`2iBM; AMMQp�iBQM .�i�X j`/
1/BiBQMX S�`Bb, P1*. Sm#HBb?BM;X

PpB/2- a?B`�X kyRdX ǳq?QǶb i?2 *QTv+�i LQr\Ǵ "HQQK#2`;X+QK- CmM2X

S�T�;2Q`;B�/Bb- LBFQH�Qb- �/�K _X *`Qbb- �M/ *QMbi�MiBMQb �H2tBQmX kyR9X ǳAMi2`M�iBQM�H S�i2Mi avbi2Kb
ai`2M;i? RNN3kyRRXǴ CQm`M�H Q7 qQ`H/ "mbBM2bb 9N U9V, 83eĜNdX /QB,RyXRyRefDXDr#XkyRjXRkXyRRX

S�`F- q�Hi2` :X kyy3X ǳAMi2`M�iBQM�H S�i2Mi S`Qi2+iBQM, RNeykyy8XǴ _2b2�`+? SQHB+v jd U9V, deRĜeeX /QB,
RyXRyRefDX`2bTQHXkyy3XyRXyyeX

S�i2H- SX- �M/ JX o2;�X RNNNX ǳS�ii2`Mb Q7 AMi2`M�iBQM�HBb�iBQM Q7 *Q`TQ`�i2 h2+?MQHQ;v, GQ+�iBQM obX
>QK2 *QmMi`v �/p�Mi�;2bXǴ _2b2�`+? SQHB+v k3 Uk@jV, R98Ĝ88X /QB,RyXRyRefayy93@djjjUN3VyyRRd@eX

S2MM2`@>�?M- CQ�M- �M/ CX JvH2b a?�p2`X kyy8X ǳ.Q2b AMi2`M�iBQM�H _2b2�`+? �M/ .2p2HQTK2Mi AM+`2�b2
S�i2Mi PmiTmi\ �M �M�HvbBb Q7 C�T�M2b2 S?�`K�+2miB+�H 6B`KbXǴ ai`�i2;B+ J�M�;2K2Mi CQm`M�H ke UkV,
RkRĜ9yX /QB,RyXRyykfbKDX9jeX
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S2``B- �H2bb�M/`�- oBiiQ`B� :X a+�H2`�- �M/ _�K Jm/�K#BX kyRdX ǳq?�i �`2 i?2 JQbi S`QKBbBM; *QM/mBib
7Q` 6Q`2B;M EMQrH2/;2 AM~Qrb\ AMMQp�iBQM L2irQ`Fb BM i?2 *?BM2b2 S?�`K�+2miB+�H AM/mbi`vXǴ AM/mbi`B�H
�M/ *Q`TQ`�i2 *?�M;2 ke UkV, jjjĜ88X /QB,RyXRyNjfB++f/ityy9X

SûMBM- CmHB2MX kyRRX ǳPT2M aQm`+2 AMMQp�iBQM, hQr�`/b � :2M2`�HBx�iBQM Q7 i?2 PT2M aQm`+2 JQ/2H "2vQM/
aQ7ir�`2XǴ _2pm2 /Ƕû+QMQKB2 AM/mbi`B2HH2- MQX Rje, e8Ĝ33X /QB,RyX9yyyf`2BX8R39X

SB2i`Q#2HHB- *�`HQ- �M/ _Q#2`i� _�#2HHQiiBX kyRRX ǳ:HQ#�H o�Hm2 *?�BMb J22i AMMQp�iBQM avbi2Kb, �`2
h?2`2 G2�`MBM; PTTQ`imMBiB2b 7Q` .2p2HQTBM; *QmMi`B2b\Ǵ qQ`H/ .2p2HQTK2Mi jN UdV, RkeRĜNX /QB,RyXRyRef
DXrQ`H//2pXkyRyXy8XyRjX

SBH�i- .B`F- EQ2M /2 "�+F2`- 1bi2` "�b`B- a�`�? "Qt- �M/ J�`BQ *2`p�Mi2bX kyyNX ǳh?2 .2p2HQTK2Mi Q7
:HQ#�H AMMQp�iBQM L2irQ`Fb �M/ i?2 h`�Mb72` Q7 EMQrH2/;2XǴ AM AMMQp�iBQM �M/ :`Qri?- 38ĜRy8X S�`Bb,
P1*. Sm#HBb?BM;X /QB,RyXRd3dfNd3Nke9ydjNd8@d@2MX

SH�M2- .�M- �M/ a+Qii GBpBM;biQMX kyRdX ǳS`Q+2/m`2b �M/ ai`�i2;B2b 7Q` �MiB@*QmMi2`72BiBM;, *?BM� @ qQ`H/
h`�/2K�`F _2pB2rXǴ qQ`H/ h`�/2K�`F _2pB2rX ?iiT,ffrrrXrQ`H/i`�/2K�`F`2pB2rX+QKfAMi2HHB;2M+2f
�MiB@+QmMi2`72BiBM;fkyRdf*QmMi`v@+?�Ti2`bf*?BM�X

ǳSQBbbQM _2;`2bbBQM % _ .�i� �M�HvbBb 1t�KTH2bXǴ kyR3X A/`2, AMbiBimi2 7Q` .B;Bi�H _2b2�`+? �M/ 1/m+�iBQM
�i l*G�X ?iiTb,ffbi�ibXB/`2Xm+H�X2/mf`f/�2fTQBbbQM@`2;`2bbBQMfX

SQ`i2`- JB+?�2H 1X RNNyX h?2 *QKT2iBiBp2 �/p�Mi�;2 Q7 L�iBQMbX "QQF- q?QH2X L2r uQ`F, 6`22 S`2bbX

SQbM2`- JX oX RNeRX ǳAMi2`M�iBQM�H h`�/2 �M/ h2+?MB+�H *?�M;2XǴ Pt7Q`/ 1+QMQKB+ S�T2`b- L2r a2`B2b Rj
UjV, jkjĜ9RX

S`�?�H�/- *QBK#�iQ`2 E`Bb?M�`�QX kyyeX h?2 6Q`imM2 �i i?2 "QiiQK Q7 i?2 Sv`�KB/X "QQF- q?QH2X lTT2`
a�//H2 _Bp2`- LXC, q?�`iQM a+?QQH Sm#X

_�/DQm- L�pB- C�B/22T *X S`�#?m- aBKQM2 �?mD�- �M/ E2pBM _Q#2`ibX kyRkX Cm;��/ AMMQp�iBQM, h?BMF
6`m;�H- "2 6H2tB#H2- :2M2`�i2 "`2�Fi?`Qm;? :`Qri?X "QQF- q?QH2X a�M 6`�M+Bb+Q- *�, CQbb2v@"�bbX

_�KB`2x- SX kyyeX ǳh?2 :HQ#�HBb�iBQM Q7 _2b2�`+? BM i?2 S?�`K�+2miB+�H AM/mbi`v, � *�b2 Q7 lM2p2M .2p2H@
QTK2MiXǴ h2+?MQHQ;v �M�HvbBb � ai`�i2;B+ J�M�;2K2Mi R3 UkV, R9jĜedX /QB,RyXRy3yfyN8jdjkyeyyek9yyeX

_�M�- S`22iBF�- �Kv .Q+Fb2` J�`+mb- �M/ q2MtBM 6�MX kyR3X ǳ*?BM�- lM?�KT2`2/ #v _mH2b- _�+2b �?2�/
BM :2M2@1/BiBM; h`B�HbXǴ q�HH ai`22i CQm`M�H- C�Mm�`vX

ǳ_2p2Mm2b Q7 i?2 hQT Ry S?�`K�+2miB+�H J�`F2ib qQ`H/rB/2 BM kyReXǴ kyRdX ai�iBbi�X

_Q#2`ib- 1/r�`/ "X RN33X ǳq>�h q1Ƕo1 G1�_L1., J�L�:AL: ALo1LhAPL �L. ALLPo�hAPLXǴ
_2b2�`+? h2+?MQHQ;v J�M�;2K2Mi jR URV, RRĜkNX

_Q;2`b- 1p2`2ii JBi+?2HHX kyyjX .BzmbBQM Q7 AMMQp�iBQMbX 8i? Ĝ 2/X "QQF- q?QH2X L2r uQ`F, 6`22 S`2bbX

_QK2`- S�mH JX RNNyX ǳ1M/Q;2MQmb h2+?MQHQ;B+�H *?�M;2XǴ CQm`M�H Q7 SQHBiB+�H 1+QMQKv N3 U8V, adRĜaRykX
/QB,RyXRy3efkeRdk8X

_Qi?r2HH- _X- *X 6`22K�M- �X >Q`Hb2v- oX hX SX C2`pBb- �X "X _Q#2`ibQM- �M/ CX hQrMb2M/X RNd9X ǳa�SS>P
lT/�i2/ @ S`QD2+i a�SS>P S?�b2 AAXǴ _2b2�`+? SQHB+v j UjV, k83ĜNRX /QB,RyXRyRefyy93@djjjUd9VNyyRy@NX
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_Qi?r2HH- _QvX RNNkX ǳam++2bb7mH AM/mbi`B�H AMMQp�iBQM, *`BiB+�H 6�+iQ`b 7Q` i?2 RNNybXǴ _�. J�M�;2K2Mi
kk UjV, kkRĜ9yX /QB,RyXRRRRfDXR9ed@NjRyXRNNkXi#yy3RkXtX

ěěěX RNNjX ǳh?2 *?�M;BM; L�im`2 Q7 i?2 AMMQp�iBQM S`Q+2bbXǴ h2+?MQp�iBQM Rj URV, RĜkX /QB,RyXRyRef
yRee@9NdkUNjVNyyyN@EX

ěěěX RNN9X ǳhQr�`/b i?2 6B7i?@:2M2`�iBQM AMMQp�iBQM S`Q+2bbXǴ AMi2`M�iBQM�H J�`F2iBM; _2pB2r RR URV,
dĜjRX /QB,RyXRRy3fyke8RjjN9Ryy8d9NRX

_Qi?r2HH- _Qv- �M/ �X "X _Q#2`ibQMX RNdjX ǳh?2 _QH2 Q7 *QKKmMB+�iBQMb BM h2+?MQHQ;B+�H AMMQp�iBQMXǴ
_2b2�`+? SQHB+v k, ky9Ĝk8X

a�K�`�- 1X- SX :2Q`;B�/Bb- �M/ AX "�FQm`QbX kyRkX ǳh?2 AKT�+i Q7 AMMQp�iBQM SQHB+B2b QM i?2 S2`7Q`K�M+2
Q7 L�iBQM�H AMMQp�iBQM avbi2Kb, � avbi2K .vM�KB+b �M�HvbBbXǴ h1*>LPo�hAPL jk URRV, ek9Ĝj3X /QB,
RyXRyRefDXi2+?MQp�iBQMXkyRkXyeXyykX

a+?KB/- CQM- �M/ 62B@GBM; q�M;X kyRdX ǳ"2vQM/ L�iBQM�H AMMQp�iBQM avbi2Kb, AM+2MiBp2b �M/ *?BM�Ƕb AM@
MQp�iBQM S2`7Q`K�M+2XǴ CQm`M�H Q7 *QMi2KTQ`�`v *?BM� ke URy9V, k3yX /QB,RyXRy3yfRyedy8e9XkyReXRkkjRy3X

a+?KQQFH2`- C�+Q#X RNeeX AMp2MiBQM �M/ 1+QMQKB+ :`Qri?X "QQF- q?QH2X *�K#`B/;2- J�bb, >�`p�`/
lMBp2`bBiv S`2bbX

a+?mKT2i2`- CQb2T? �HQBbX RNj9X h?2 h?2Q`v Q7 1+QMQKB+ .2p2HQTK2Mi, �M AM[mB`v BMiQ S`Q}ib- *�TBi�H-
*`2/Bi- AMi2`2bi- �M/ i?2 "mbBM2bb *v+H2X oQHX sGoAX "QQF- q?QH2X *�K#`B/;2- J�bb, >�`p�`/ lMBp2`bBiv
S`2bbX

ěěěX RN8yX *�TBi�HBbK- aQ+B�HBbK- �M/ .2KQ+`�+vX j`/ 2/X "QQF- q?QH2X L2r uQ`F, >�`T2`X

a2b�v- "`BK�- w?�Q umHBM- �M/ 6�M; q�M;X kyR3X ǳ.Q2b i?2 L�iBQM�H AMMQp�iBQM avbi2K aTm` 1+QMQKB+
:`Qri? BM "`�xBH- _mbbB�- AM/B�- *?BM� �M/ aQmi? �7`B+� 1+QMQKB2b\ 1pB/2M+2 7`QK S�M2H .�i�XǴ PT2M
�++2bb- RkX

a?�M;- ZBM;v�M- C2bbB2 SX>X SQQM- �M/ ZBM;i�M; um2X kyRkX ǳh?2 _QH2 Q7 _2;BQM�H EMQrH2/;2 aTBHHQp2`b
QM *?BM�Ƕb AMMQp�iBQMXǴ *?BM� 1+QMQKB+ _2pB2r kj U9V, RRe9Ĝd8X /QB,RyXRyRefDX+?B2+QXkyRkXy3Xyy9X

a?2M- w?mX kyRyX ǳ*>AL� kyky, q�HH2/ BM LP JQ`2XǴ S?�`K�+2miB+�H 1t2+miBp2 jy URkV, 3kĜ33X

a?B- GBx?2M;- >2B/B uX u�M;- :�M; *?2M;- �M/ ZBM;vm2 J2M;X kyR9X ǳhBK2 h`2M/b �M/ .2i2`KBM�Mib
Q7 S?�`K�+2miB+�H 1tT2M/Bim`2 BM *?BM� URNNy@kyyNVXǴ S?�`K�+Q2+QMQKB+b jk UjV, k8dĜe9X /QB,RyXRyydf
b9ykdj@yRj@yydk@jX

aBH;2- CmHB�- �M/ .�pB/ _Q#BMbQMX kyRdX h2ti JBMBM; rBi? _X PǶ_2BHHvX

aBK�`/- *X- �M/ CQ2H q2biX kyyeX ǳEMQrH2/;2 L2irQ`Fb �M/ i?2 GQ+mb Q7 AMMQp�iBQMXǴ AM PT2M AMMQp�iBQM,
_2b2�`+?BM; � L2r S�`�/B;K- TTX kkyĜ9yX Pt7Q`/ lMBp2`bBiv S`2bbX

aBM;?- C�bDBiX kyy3X ǳ.Bbi`B#mi2/ _�.- *`Qbb@_2;BQM�H EMQrH2/;2 AMi2;`�iBQM �M/ Zm�HBiv Q7 AMMQp�iBp2
PmiTmiXǴ _2b2�`+? SQHB+v jd URV, ddĜNeX /QB,RyXRyRefDX`2bTQHXkyydXyNXyy9X

aQK2`2M- h�+Q *X _X p�M- �M/ a?m?m� aQK2`2M@q�M;X kyRjX AMMQp�iBp2 *?BM�, AMMQp�iBQM _�+2 "2ir22M
1�bi �M/ q2biX "QQF- q?QH2X "2`HBM- >2B/2H#2`;, aT`BM;2`X
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ai2HK�bx�F- J�`i�- �M/ S?BHBTT >mF�HX kyRdX ǳq?2M .�i� a+B2M+2 J22ib aQ+B�H a+B2M+2b, h?2 "2M2}ib Q7
i?2 .�i� _2pQHmiBQM �`2 *H2�` #mi *�`27mH _2~2+iBQM Ab L22/2/XǴ Ga1 AKT�+i "HQ;X

amM- uB72BX kyyyX ǳaT�iB�H .Bbi`B#miBQM Q7 S�i2Mib BM *?BM�XǴ _2;BQM�H aim/B2b j9 U8V, 99RĜ89X /QB,RyXRy3yf
yyj9j9yyy8yy83eNjX

amM- umi�Q- �M/ 62M;+?�Q GBmX kyRyX ǳ� _2;BQM�H S2`bT2+iBp2 QM i?2 ai`m+im`�H h`�Mb7Q`K�iBQM Q7 *?BM�Ƕb
L�iBQM�H AMMQp�iBQM avbi2K aBM+2 RNNNXǴ h2+?MQHQ;B+�H 6Q`2+�biBM; �M/ aQ+B�H *?�M;2 dd U3V, RjRRĜkRX
/QB,RyXRyRefDXi2+?7Q`2XkyRyXy9XyRkX

am`QbQ- 1/v- �M/ um/B �xBbX kyR8X ǳ.2}MBM; J�BMbi`2�Kb Q7 AMMQp�iBQM, � GBi2`�im`2 _2pB2rXǴ AMX /QB,
RyXkNNRfB+2#@R8XkyR8X88X

h�72`M2`- "2MD�KBMX kyRdX ǳ� L1sh :1L1_�hAPL P6 ALLPo�hAPL JP.1Ga\ �L ALh1:_�hAPL
P6 h>1 ALLPo�hAPL S_P*1aa JP.1G "A: SA*hl_1XǴ _2pB2r Q7 AMMQp�iBQM �M/ *QKT2iBiBp2M2bb
j UjV, R9X

h�HHK�M- ai2T?2M- J�`F C2MFBMb- LB+F >2M`v- �M/ ai2p2M SBM+?X kyy9X ǳEMQrH2/;2- *Hmbi2`b- �M/ *QKT2i@
BiBp2 �/p�Mi�;2XǴ h?2 �+�/2Kv Q7 J�M�;2K2Mi _2pB2r kN UkV, k83ĜdRX /QB,RyX89e8f�J_Xkyy9XRkdjey3NX

h�M;- JBM;72M;- �M/ *�`QHBM2 >mbbH2`X kyRRX ǳ"2iiBM; QM AM/B;2MQmb AMMQp�iBQM Q` _2HvBM; QM 6.A, h?2
*?BM2b2 ai`�i2;v 7Q` *�i+?BM;@mTXǴ h2+?MQHQ;v BM aQ+B2iv jj UR@kV, kjĜj8X /QB,RyXRyRefDXi2+?bQ+XkyRRXyjXyyRX

ǳhQT Ryy S?�`K�+2miB+�H � "BQi2+? *QKT�MB2b U:HQ#�HVXǴ kyR8X ai�iBbi�X

ǳhQT S?�`K� *QKT�MB2b #v _t a�H2b �M/ _�. aT2M/BM; kyReXǴ kyRdX ai�iBbi�X

hQ``2b@_2vM�- Pb+�`X kyydX ǳS�M2H .�i� �M�HvbBb 6Bt2/ �M/ _�M/QK 1z2+ib lbBM; ai�i� UoX 9XkVXǴ S`BM+2@
iQM lMBp2`bBivX

ǳh`�/2 J�T @ GBbi Q7 1tTQ`i2`b 7Q` i?2 a2H2+i2/ S`Q/m+i BM kyRe US?�`K�+2miB+�H S`Q/m+ibVXǴ kyRdX h`�/2
J�TX ?iiT,ffrrrXi`�/2K�TXQ`;f*QmMi`vna2HS`Q/m+iX�bTt\MpTK4R%%%%%jy%%%k%R%R%k%R%R%k%R%RX

ǳh`�/2 J�T @ GBbi Q7 AKTQ`i2`b 7Q` i?2 a2H2+i2/ S`Q/m+i BM kyRe US?�`K�+2miB+�H S`Q/m+ibVXǴ kyRdX h`�/2
J�TX ?iiT,ffrrrXi`�/2K�TXQ`;f*QmMi`vna2HS`Q/m+iX�bTt\MpTK4R%%%%%jy%%%k%R%R%R%R%R%k%R%RX

ǳh`�/2 J�T @ GBbi Q7 amTTHvBM; J�`F2ib 7Q` i?2 S`Q/m+i AKTQ`i2/ #v *?BM� BM kyReXǴ kyRdX h`�/2 J�TX
?iiT,ffrrrXi`�/2K�TXQ`;f*QmMi`vna2HS`Q/m+i*QmMi`vX�bTt\MpTK4RWd*R8e%%%%jy%%%k%R%R%R%R%R%k%R%RX

hb2M;- um2M@>bB2M- um@A GBM- �M/ *?B@C2M GBMX kyydX ǳh2ti JBMBM; h2+?MB[m2b 7Q` S�i2Mi �M�HvbBbXǴ AM7Q`@
K�iBQM S`Q+2bbBM; �M/ J�M�;2K2Mi 9j U8V, RkReĜ9dX /QB,RyXRyRefDXBTKXkyyeXRRXyRRX

hm`F- aX kyReX ǳAM/mbi`v _2TQ`i jk89R�*� "`�M/ L�K2 S?�`K�+2miB+�H J�Mm7�+im`BM; BM *�M�/�XǴ A"Aa
qQ`H/X

hm`FBM�- 1F�i2`BM�- �M/ �`B p�M �bb+?2X kyR3X ǳ:HQ#�H *QMM2+i2/M2bb �M/ GQ+�H AMMQp�iBQM BM AM/mbi`B�H
*Hmbi2`bXǴ qQ`FBM; S�T2` *A_�LP- 88X

ǳlXaX _2i�BH a�H2b Q7 >QK2QT�i?B+ �M/ >2`#�H _2K2/B2b kyRR@kyRdXǴ kyR3X ai�iBbi�X ?iiTb,ffT`QtvkX?2+X+�,
k889fbi�iBbiB+bf9ee8y3fmb@`2i�BH@b�H2b@Q7@?QK2QT�i?B+@�M/@?2`#�H@`2K2/B2bfX
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lM- *X �MMB[m2X kyRRX ǳh?2 �/p�Mi�;2 Q7 6Q`2B;MM2bb BM AMMQp�iBQMXǴ ai`�i2;B+ J�M�;2K2Mi CQm`M�H jk
URRV, RkjkĜ9kX /QB,RyXRyykfbKDXNkdX

ǳlL1a*P a+B2M+2 _2TQ`i, hQr�`/b kyjyXǴ kyReX lL1a*PX

lMBp2`bBiv Q7 �`BxQM�X kyyyX ǳ�MiB#Q/v ai`m+im`2XǴ h?2 "BQHQ;v S`QD2+i @ AKKmMQHQ;vX ?iiT,ffrrrX#BQHQ;vX
�`BxQM�X2/mfBKKmMQHQ;vfimiQ`B�Hbf�MiB#Q/vfbi`m+im`2X?iKHX

lii2`#�+F- C�K2b J- h?QK�b C �HH2M- C >2`#2`i >QHHQKQM- �M/ J�`pBM � aB`#mX RNdeX ǳh?2 S`Q+2bb
Q7 AMMQp�iBQM BM 6Bp2 AM/mbi`B2b BM 1m`QT2 �M/ C�T�MXǴ A111 h_�La�*hAPLa PL 1L:AL11_AL:
J�L�:1J1Lh- dX

lxxB- "`B�MX RNNdX ǳaQ+B�H ai`m+im`2 �M/ *QKT2iBiBQM BM AMi2`}`K L2irQ`Fb, h?2 S�`�/Qt Q7 1K#2//2/M2bbXǴ
�/KBMBbi`�iBp2 a+B2M+2 Zm�`i2`Hv 9k URV, j8ĜedX

p�M 1+F- L22b- Gm/Q q�HiK�M- C�M p�M /2M "2`;- �M/ lx�v E�vK�FX kyyeX ǳoBbm�HBxBM; i?2 *QKTmi�iBQM�H
AMi2HHB;2M+2 6B2H/ (�TTHB+�iBQM LQi2b)XǴ A111 *QKTmi�iBQM�H AMi2HHB;2M+2 J�;�xBM2 R U9V, eĜRyX /QB,RyXRRyNf
J*AXkyyeXjkNdykX

o�M?�p2`#2F2- qBKX kyyeX ǳh?2 AMi2`Q`;�MBx�iBQM�H *QMi2ti Q7 PT2M AMMQp�iBQMXǴ AM PT2M AMMQp�iBQM,
_2b2�`+?BM; � L2r S�`�/B;KX Pt7Q`/ lMBp2`bBiv S`2bbX

o2`MQM- _�vKQM/X RNeeX ǳAMi2`M�iBQM�H AMp2biK2Mi �M/ AMi2`M�iBQM�H h`�/2 BM i?2 S`Q/m+i *v+H2XǴ h?2
Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b 3y UkV, RNyX /QB,RyXkjydfR33ye3NX

o2m;2H2`b- _2BM?BH/2X kyRdX ǳh?2 *?�HH2M;2 Q7 *?BM�Ƕb _Bb2 �b � a+B2M+2 �M/ h2+?MQHQ;v SQr2`?Qmb2XǴ SQHB+v
*QMi`B#miBQM- MQX RN UCmHvVX

pQM >BTT2H- 1`B+- �M/ :2Q`; pQM E`Q;?X kyyeX ǳ6`22 _2p2�HBM; �M/ i?2 S`Bp�i2@*QHH2+iBp2 JQ/2H 7Q`
AMMQp�iBQM AM+2MiBp2bXǴ _ � . J�M�;2K2Mi je UjV, kN8ĜjyeX /QB,RyXRRRRfDXR9ed@NjRyXkyyeXyy9j8XtX

pQM w2/irBix- J�tBKBHB�M- �M/ PHBp2` :�bbK�MMX kyykX ǳJ�`F2i o2`bmb h2+?MQHQ;v .`Bp2 BM _�. AMi2`@
M�iBQM�HBx�iBQM, 6Qm` .Bz2`2Mi S�ii2`Mb Q7 J�M�;BM; _2b2�`+? �M/ .2p2HQTK2MiXǴ _2b2�`+? SQHB+v jR U9V,
8eNĜ33X /QB,RyXRyRefayy93@djjjUyRVyyRk8@RX

q�HiK�M- Gm/Q- �M/ L22b C�M p�M 1+FX kyRjX ǳ� aK�`i GQ+�H JQpBM; �H;Q`Bi?K 7Q` G�`;2@a+�H2
JQ/mH�`Biv@"�b2/ *QKKmMBiv .2i2+iBQMXǴ h?2 1m`QT2�M S?vbB+�H CQm`M�H " 3e URRVX /QB,RyXRR9yf2TD#f
2kyRj@9y3kN@yX

q�M;- um�M/B- qBK o�M?�p2`#2F2- �M/ L�/BM2 _QBD�FF2`bX kyRkX ǳ1tTHQ`BM; i?2 AKT�+i Q7 PT2M AMMQp�iBQM
QM L�iBQM�H avbi2Kb Q7 AMMQp�iBQM h?2Q`2iB+�H �M�HvbBbXǴ h2+?MQHQ;B+�H 6Q`2+�biBM; � aQ+B�H *?�M;2 dN UjV,
9RNĜk3X /QB,RyXRyRefDXi2+?7Q`2XkyRRXy3XyyNX

q�`BM- h?B2``vX kyR3X ǳJQM/Q AMi2`M�iBQM�HXǴ JQM/Q AMi2`M�iBQM�HX ?iiT,ffKQM/QBMiHX+B`�MQX[+X+�fX

q2bi- CQ2HX kyydX ǳh?2 1+QMQKB+ _2�HBiB2b Q7 PT2M ai�M/�`/b, "H�+F- q?Bi2 �M/ J�Mv a?�/2b Q7 :`�vXǴ AM
ai�M/�`/b �M/ Sm#HB+ SQHB+v- TTX 3dĜRkkX *�K#`B/;2, *�K#`B/;2 lMBp2`bBiv S`2bbX

q2bi- CQ2H- �M/ a+Qii :�HH�;?2`X kyyeX ǳS�ii2`Mb Q7 PT2M AMMQp�iBQM BM PT2M aQm`+2 aQ7ir�`2XǴ AM PT2M
AMMQp�iBQM, _2b2�`+?BM; � L2r S�`�/B;KX Pt7Q`/ lMBp2`bBiv S`2bbX
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qB+F?�K- >X kyRdX ǳS�+F�;2 ǵhB/vp2`b2ǶXǴ

qB+F?�K- >�/H2vX kyR9X ǳhB/v .�i�XǴ CQm`M�H Q7 ai�iBbiB+�H aQ7ir�`2 8N URV, RĜkjX /QB,RyXR3ejdfDbbXpy8NX
BRyX

qBHHB�KbQM- PHBp2` 1X- �M/ a+Qii 1X J�bi2MX RNNNX h?2 1+QMQKB+b Q7 h`�Mb�+iBQM *QbibX "QQF- q?QH2X
*?2Hi2M?�K, 1X 1H;�` Sm#X Gi/X

qQQH/`B/;2- C2z`2vX kyyyX AMi`Q/m+iQ`v 1+QMQK2i`B+b @ � JQ/2`M �TT`Q�+?X aQmi?@q2bi2`M *QHH2;2
Sm#HBb?BM;X

ǳqQ`H/ AMi2HH2+im�H S`QT2`iv AM/B+�iQ`b kyRdXǴ kyRdX :2M2p�, qQ`H/ AMi2HH2+im�H S`QT2`iv P`;�MBx�iBQMX

sBr2B- w?QM;- �M/ u�M; sB�M;/QM;X kyydX ǳa+B2M+2 �M/ h2+?MQHQ;v SQHB+v _27Q`K �M/ Aib AKT�+i QM *?BM�Ƕb
L�iBQM�H AMMQp�iBQM avbi2KXǴ h2+?MQHQ;v BM aQ+B2iv kN UjV, jRdĜk8X /QB,RyXRyRefDXi2+?bQ+XkyydXy9Xyy3X

uBM;- uBM;- u�M; GBm- �M/ *QM; *?2M;X kyReX ǳ_�. �+iBpBiB2b .BbT2`bBQM �M/ AMMQp�iBQM, AKTHB+�iBQMb
7Q` 6B`Kb BM *?BM�XǴ �bB�M CQm`M�H Q7 h2+?MQHQ;v AMMQp�iBQM k9 UjV, jeRĜddX /QB,RyXRy3yfRNdeR8NdXkyReX
Rke898dX

um2?- GBM/�X kyyNX ǳS�i2Mi G�rb �M/ AMMQp�iBQM BM *?BM�XǴ AMi2`M�iBQM�H _2pB2r Q7 G�r �M/ 1+QMQKB+b
kN U9V, jy9ĜRjX /QB,RyXRyRefDXB`H2XkyyNXyeXyyRX

w�?22`- a`BH�i�X RNN8X ǳPp2`+QKBM; i?2 GB�#BHBiv Q7 6Q`2B;MM2bbXǴ h?2 �+�/2Kv Q7 J�M�;2K2Mi CQm`M�H j3
UkV, j9RĜejX /QB,RyXkjydfk8ee3jX

w2/irBix- J�t- aBKQM2 *Q`bB- S2/2` o2M; aǠ#2`;- �M/ _QK2Q 6`2;�X kyR8X ǳ� hvTQHQ;v Q7 _2p2`b2
AMMQp�iBQMXǴ CQm`M�H Q7 S`Q/m+i AMMQp�iBQM J�M�;2K2Mi jk URV, RkĜk3X /QB,RyXRRRRfDTBKXRkR3RX

w2b+?Fv- J"- aX qBMi2`?�Hi2`- �M/ PX :�bbK�MMX kyR9X ǳ6`QK *Qbi iQ 6`m;�H �M/ _2p2`b2 AMMQp�iBQM,
J�TTBM; i?2 6B2H/ �M/ AKTHB+�iBQMb 7Q` :HQ#�H *QKT2iBiBp2M2bbXǴ _1a1�_*>@h1*>LPGP:u J�L�:1@
J1Lh 8d U9V, kyĜkdX /QB,RyX89jdfy3N8ejy3s8dy9kj8X

w?�M;- 6�M;MBM;- �M/ CQbB2 w?QmX kyRdX ǳq?�iǶb L2ti 7Q` S?�`K� AMMQp�iBQM BM *?BM�XǴ J+EBMb2vX

w?�M;- uX S?BHBT- �M/ JB+?2HH2 JX .2M;X kyy3X ǳ1M7Q`+BM; S?�`K�+2miB+�H �M/ "BQi2+? S�i2Mi _B;?ib BM
*?BM�XǴ L�im`2 "BQi2+?MQHQ;v ke URRV, Rkj8Ĝ9yX /QB,RyXRyj3fM#iRRy3@Rkj8X

w?�M;- uBM;vBM;- �M/ um w?QmX kyR8X h?2 aQm`+2 Q7 AMMQp�iBQM BM *?BM�, >B;?Hv AMMQp�iBp2 avbi2KbX "QQF-
q?QH2X "�bBM;biQF2, S�H;`�p2 J�+KBHH�MX

wm+F2`- GvMM2 :X- JB+?�2H _X .�`#v- �M/ J�`BHvMM "X "`2r2`X RNN3X ǳAMi2HH2+im�H >mK�M *�TBi�H �M/ i?2
"B`i? Q7 lXaX "BQi2+?MQHQ;v 1Mi2`T`Bb2bXǴ h?2 �K2`B+�M 1+QMQKB+ _2pB2r 33 URV, kNyĜjyeX
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