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o�HB/�iBQM �M/ LQ`K�HBx�iBQM Q7 .*a +Q`Tmb �M/ .2p2HQTK2Mi
Q7 i?2 a�MbF`Bi >2`Bi�;2 1M;BM2Ƕb a2;K2Mi2`

a`B`�K E`Bb?M�MR- �K#� EmHF�`MBR- �M/ :û`�`/ >m2ik
R .2T�`iK2Mi Q7 a�MbF`Bi aim/B2b- lMBp2`bBiv Q7 >v/2`�#�/

k AM`B� S�`Bb *2Mi2`
b`B`�KF3!;K�BHX+QK- �TFb?XmQ?!MB+XBM- ;2`�`/X?m2i!BM`B�X7`

�#bi`�+i

h?2 .B;Bi�H *Q`Tmb Q7 a�MbF`Bi `2+Q`/b �`QmM/ e8y-yyy b2Mi2M+2b �HQM; rBi? i?2B` KQ`@
T?QHQ;B+�H �M/ H2tB+�H i�;;BM;X "mi BM+QMbBbi2M+B2b BM KQ`T?QHQ;B+�H �M�HvbBb- �M/ BM T`Q@
pB/BM; +`m+B�H BM7Q`K�iBQM HBF2 i?2 b2;K2Mi2/ rQ`/- m`;2b i?2 M22/ 7Q` bi�M/�`/Bx�iBQM
�M/ p�HB/�iBQM Q7 i?Bb +Q`TmbX �miQK�iBM; i?2 p�HB/�iBQM T`Q+2bb `2[mB`2b 2{+B2Mi �M�Hvx@
2`b r?B+? �HbQ T`QpB/2 i?2 KBbbBM; BM7Q`K�iBQMX h?2 a�MbF`Bi >2`Bi�;2 1M;BM2Ƕb _2�/2`
T`Q/m+2b �HH TQbbB#H2 b2;K2Mi�iBQMb rBi? KQ`T?QHQ;B+�H �M/ H2tB+�H �M�Hvb2bX �HB;MBM;
i?2b2 bvbi2Kb rQmH/ ?2HT mb BM `2+Q`/BM; i?2 HBM;mBbiB+ /Bz2`2M+2b- r?B+? +�M #2 mb2/
iQ mT/�i2 i?2b2 bvbi2Kb iQ T`Q/m+2 bi�M/�`/Bx2/ `2bmHib �M/ rBHH �HbQ T`QpB/2 � :QH/
+Q`Tmb i�;;2/ rBi? +QKTH2i2 KQ`T?QHQ;B+�H �M/ H2tB+�H BM7Q`K�iBQM �HQM; rBi? i?2 b2;@
K2Mi2/ rQ`/bX E`Bb?M� 2i �HX UkyRdV �HB;M2/ RRN-yyy b2Mi2M+2b- +QMbB/2`BM; bQK2 Q7 i?2
HBM;mBbiB+ /Bz2`2M+2bX �b #Qi? i?2b2 bvbi2Kb ?�p2 2pQHp2/ bB;MB}+�MiHv- i?2 �HB;MK2Mi
Bb /QM2 �;�BM +QMbB/2`BM; �HH i?2 `2K�BMBM; HBM;mBbiB+ /Bz2`2M+2b #2ir22M i?2b2 bvbi2KbX
h?Bb T�T2` /2b+`B#2b i?2 KQ/B}2/ �HB;MK2Mi T`Q+2bb BM /2i�BH �M/ `2+Q`/b i?2 �//BiBQM�H
HBM;mBbiB+ /Bz2`2M+2b Q#b2`p2/X Ai �HbQ T`QTQb2b � KQ/B}+�iBQM iQ i?2 2tBbiBM; >2`Bi�;2
b2;K2Mi2` r?2`2 �M �//BiBQM�H `�MFBM; �H;Q`Bi?K Bb BMi`Q/m+2/ iQ `�MF bQHmiBQMb #�b2/ QM
DQBMi T`Q#�#BHBiB2b +�H+mH�i2/ 7`QK bi�iBbiB+�H /�i� ;2M2`�i2/ 7`QK i?2 `2bmHib Q7 i?2 �HB;M@
K2Mi T`Q+2bbX �M/ }M�HHv- i?2 /�i�b2ib ;2M2`�i2/ /m`BM; i?Bb T`Q+2bb �`2 �HbQ `2H2�b2/
Tm#HB+HvXR

R AMi`Q/m+iBQM
*QKTmi�iBQM�H T`Q+2bbBM; Q7 a�MbF`Bi Bb +?�HH2M;BM; /m2 iQ b�M/?B- +QKTQmM/BM; �M/ i?2 7`22
rQ`/ Q`/2`X a�M/?B Bb K�M/�iQ`v #2ir22M i?2 +QKTQM2Mib Q7 � +QKTQmM/X q?BH2 i?2 b�M/?B
#2ir22M rQ`/b BM � b2Mi2M+2 Bb H27i iQ i?2 /Bb+`2iBQM Q7 i?2 bT2�F2`- /m2 iQ i?2 Q`�H i`�/BiBQM-
r2 }M/ � ;`2�i2` i2M/2M+v iQ mb2 b�M/?B 2p2M BM i?2 r`Bii2M i2tibX h?2 H�bi /2+�/2 ?�b b22M
2K2`;2M+2 Q7 b2p2`�H +QKTmi�iBQM�H iQQHb 7Q` �M�HvbBb Q7 a�MbF`Bi i2tib �i p�`BQmb H2p2Hb `�M;BM;
7`QK B/2MiB}+�iBQM Q7 b2Mi2M+2 #QmM/�`v U>2HHrB;- kyReV- b2;K2Mi�iBQM U>m2i- kyy8c >2HHrB;
�M/ L2?`/B+?- kyR3V- +QKTQmM/ �M�HvbBb U:mTi�- kyRkV- KQ`T?QHQ;B+�H �M�HvbBb UEmHF�`MB
�M/ a?mFH- kyyNc >m2i- kyy8V iQ b2Mi2MiB�H T�`bBM; UEmHF�`MB- kyRNVX h?2 +QKTH2tBiv Q7 i?2
b2Mi2MiB�H T�`b2` Bb `2/m+2/ B7 Bi `2+2Bp2b � KQ`T?QHQ;B+�HHv �M�Hvb2/ b2;K2Mi2/ i2ti �b �M
BMTmiX � +QHH�#Q`�iBp2 2zQ`i #2ir22M i?2 /2p2HQT2`b Q7 a�MbF`Bi >2`Bi�;2 Ua>V SH�i7Q`K �M/
a�Ǝb/?�MŨ i2�K U>m2i �M/ EmHF�`MB- kyR9V T2`KBii2/ iQ b?�`2 2zQ`ib QM i?2b2 T`Q#H2K�iB+bX
h?2 a�MbF`Bi >2`Bi�;2 SH�i7Q`K +QM+2Mi`�i2/ QM i?2 b2;K2Mi�iBQM ;mB/2/ #v i?2 rQ`/ 7Q`Kb
p�HB/�i2/ i?`Qm;? i?2 H2tB+QMX h?2 a�Ǝb/?�MŨ i2�K 7Q+mbb2/ QM i?2 /2p2HQTK2Mi Q7 � T�`b2`
UEmHF�`MB- kyRNVX h?2 b2;K2Mi�iBQM �H;Q`Bi?K Q7 a> SH�i7Q`K mb2b � MQp2H �TT`Q�+? iQ
}MBi2 bi�i2 i2+?MQHQ;v- i?`Qm;? 1z2+iBp2 1BH2M#2`; K�+?BM2b U>m2i �M/ _�x2i- kyR8VX h?2
MQM@/2i2`KBMBbK BMpQHp2/ BM b2;K2Mi�iBQM �b r2HH �b /m`BM; i?2 KQ`T?QHQ;B+�H �M�HvbBb `2bmHib

Rh?2 .�i�b2i +�M #2 �++2bb2/ BM i?2 7QHHQrBM; ;Bi?m# HBMF, ?iiTb,ff;Bi?m#X+QKfb�Kb��/?�MBBf/�i�b2ib
mM/2` /+bnb?n�HB;MK2Mif
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BM KmHiBTH2 TQbbB#H2 b2;K2Mi�iBQMb Q7 i?2 ;Bp2M BMTmi bi`BM;X h?2 K�BM `2�bQM #2?BM/ i?2
MQM@/2i2`KBMBbK Bb i?2 �#b2M+2 Q7 b2K�MiB+ +QKT�iB#BHBiv +?2+F /m`BM; i?2 T`Q+2bb Q7 b2;K2M@
i�iBQMX h?2 b2;K2Mi2` T`Q/m+2b #BHHBQMb Q7 TQbbB#H2 b2;K2Mi�iBQMb rBi? �HH `2H2p�Mi HBM;mBbiB+
/2i�BHb bm+? �b KQ`T?QHQ;B+�H �M�HvbBb- �M/ HBMFb iQ i?2 /B+iBQM�`v 2Mi`vX AM Q`/2` iQ /BbTH�v
i?2b2 #BHHBQMb Q7 bQHmiBQMb- �M 2{+B2Mi +QKT�+i b?�`2/ `2T`2b2Mi�iBQM Q7 i?2b2 bQHmiBQMb mbBM;
i�#mH�i2/ /BbTH�v BMi2`7�+2 r�b /2p2HQT2/ U:Qv�H �M/ >m2i- kyReVX E`Bb?M�M �M/ EmHF�`MB
UkyRNV 2MHBbi2/ i?2b2 bQHmiBQMb #v B;MQ`BM; i?2 HBM;mBbiB+ /2i�BHb r?B+? �`2 B``2H2p�Mi 7`QK i?2
b2;K2Mi�iBQM TQBMi Q7 pB2r- K2`;BM; i?2 bQHmiBQMb i?�i ?�p2 b�K2 rQ`/ H2p2H b2;K2Mi�iBQM �M/
T`BQ`BiBxBM; i?2 bQHmiBQMb rBi? i?2 ?2HT Q7 bi�iBbiB+�H BM7Q`K�iBQM 7`QK i?2 a>Jh +Q`TmbXk

aQK2 `2[mB`2K2Mib Q7 a�MbF`Bi +QKTmi�iBQM�H iQQHb �`2 p2`v bT2+B}+X a�MbF`Bi ?�b � p�bi
HBi2`�im`2 bT`2�/BM; Qp2` b2p2`�H FMQrH2/;2 /QK�BMbX JQbi Q7 i?2 BKTQ`i�Mi a�MbF`Bi HBi2`�im`2
Bb �H`2�/v i`�MbH�i2/ BMiQ b2p2`�H H�M;m�;2bXj AM bTBi2 Q7 i?Bb- b+?QH�`b r�Mi iQ ?�p2 �++2bb
iQ i?2 Q`B;BM�H bQm`+2bX h?mb /2p2HQTK2Mi Q7 i?2 +QKTmi�iBQM�H iQQHb rBi? +QMp2MB2Mi mb2`
BMi2`7�+2b i?�i �HHQr b2�KH2bb +QMM2+iBpBiv iQ �M/ 7`QK i?2 H2tB+�H `2bQm`+2b- ;2M2`�iBQM 2M;BM2b
�M/ �M�HvbBb iQQHb #2+QK2b K2�MBM;7mHX h?Qm;? i?2 mb2` rQmH/ HBF2 iQ ?�p2 �M �++2bb iQ �HH
TQbbB#H2 BMi2`T`2i�iBQMb- Bi Bb /2bB`�#H2 iQ `�MF i?2 bQHmiBQMb �M/ /BbTH�v � 72r Q7 i?2KX PMHv
r?2M MQM2 Q7 i?2 /BbTH�v2/ bQHmiBQMb Bb +Q``2+i- �HH Qi?2` bQHmiBQMb b?QmH/ #2 K�/2 �p�BH�#H2 iQ
i?2 mb2`X AM Q`/2` iQ `�MF i?2 bQHmiBQMb- QM2 M22/b bQK2 �MMQi�i2/ +Q`Tmb r?B+? +�M #2 mb2/
iQ H2�`M i?2 T`BQ`BiB2bX

6Q` i?Bb- >2`Bi�;2 b2;K2Mi2` Bb `2[mB`2/ iQ #2 7�+BHBi�i2/ rBi? bi�iBbiB+�H �M�HvbBbX _2+2MiHv
i?2 /B;BiBx�iBQM Q7 a�MbF`Bi K�Mmb+`BTib b?Qi mTX "mi i?2 �KQmMi Q7 �MMQi�i2/ /�i� �p�BH�#H2
7Q` a�MbF`Bi Bb p2`v bK�HH +QKT�`2/ iQ i?2 bBx2 Q7 i?2 i2tib �p�BH�#H2 BM Bi 7`QK �M+B2Mi iBK2bX
�M 2zQ`i iQr�`/b ?�pBM; bm+? �M �MMQi�i2/ /�i� r�b BMBiB�i2/ �M/ `2bmHi2/ BMiQ i?2 .B;Bi�H
*Q`Tmb Q7 a�MbF`Bi U.*aV U>2HHrB;- kyRy kyRNVX9 h?Bb /�i�- #2BM; Q7 `2�bQM�#H2 bBx2- +�M #2
mb2/ 7Q` #Qi? bi�iBbiB+�H �M�Hvb2b �M/ K�+?BM2 H2�`MBM; �H;Q`Bi?KbX

h?Bb T�T2` 7Q+mb2b QM ?Qr .*aǶb /�i� +�M #2 mb2/ �HQM; rBi? i?2 >2`Bi�;2 1M;BM2Ƕb �M�HvbBb
bQ i?�i r2 ;2i � T`QT2` KQ`T?QHQ;B+�HHv i�;;2/ �M/ b2;K2Mi2/ +Q`TmbX Ai bi�`ib rBi? /2b+`B#BM;
i?2 �MMQi�iBQM b+?2K2b Q7 i?2 irQ bvbi2Kb- i?2B` �/p�Mi�;2b �M/ HBKBi�iBQMb �M/ i?2 M22/
7Q` �HB;MK2MiX � bBKBH�` 2zQ`i iQr�`/b �HB;MBM; i?2 .*a �MMQi�i2/ /�i� rBi? i?2 �M�HvbBb
Q7 >2`Bi�;2 1M;BM2Ƕb /�i� r�b �H`2�/v `2TQ`i2/ #v E`Bb?M� 2i �HX UkyRdVX h?Bb rQ`F Bb #`B2~v
/2b+`B#2/ BM b2+iBQM j- �HQM; rBi? bQK2 Bbbm2b `2H�i2/ iQ i?2 �HB;MK2MiX GQQFBM; �i i?2 HBKBi�iBQMb
Q7 i?2 T`2pBQmb rQ`F- �M 2zQ`i iQr�`/b #mBH/BM; � #2ii2` /�i�b2i r�b bi�`i2/X � T`QT2` �HB;MK2Mi
#2ir22M i?2 `2T`2b2Mi�iBQMb Q7 i?2b2 bvbi2Kb r�b /QM2X h?2 �HB;MK2Mi T`Q+2bb Bb /2b+`B#2/ BM
b2+iBQM 9X "mi i?2`2 r2`2 bQK2 �//BiBQM�H /B{+mHiB2b /m2 iQ i?2 /Bz2`2M+2b BM i?2 /2bB;M /2+BbBQMb
Q7 i?2 irQ bvbi2KbX h?2b2 /B{+mHiB2b r2`2 `2+Q`/2/ bvbi2K�iB+�HHv �M/ �`2 /Bb+mbb2/ BM b2+iBQM
8X h?2 Q#b2`p�iBQMb �`2 Tmi /QrM BM b2+iBQM eX ai�iBbiB+�H BM7Q`K�iBQM r�b 2ti`�+i2/ 7`QK i?2
b2;K2Mi2/ �M/ KQ`T?QHQ;B+�HHv i�;;2/ +Q`TmbX qBi? i?2 ?2HT Q7 i?2b2 bi�iBbiB+�H BM7Q`K�iBQM-
i?2 >2`Bi�;2 a2;K2Mi2` r�b mT/�i2/ rBi? �M �//BiBQM�H `�MFBM; �H;Q`Bi?K r?B+? Bb /2b+`B#2/ BM
b2+iBQM dX h2biBM; i?2 KQ/B}2/ >2`Bi�;2 a2;K2Mi2` mbBM; "?�;�p�/ :Bi� p2`b2b �M/ +QKT�`BM;
i?2 T2`7Q`K�M+2 Q7 i?2 /Bz2`2Mi bi�iBbiB+�H BM7Q`K�iBQM- i?2 /Bz2`2Mi K2i`B+b- �M/ rBi? i?2 KQ/2H
T`QTQb2/ BM >2HHrB; �M/ L2?`/B+? UkyR3V �`2 mM/2` i?2 b�K2 b2+iBQMX

k� +Q`Tmb /2p2HQT2/ #v i?2 a�MbF`Bi@>BM/B J�+?BM2 h`�MbH�iBQM Ua>JhV *QMbQ`iBmK mM/2` i?2 7mM/BM; 7`QK
.2Aiu- :Qpi Q7 AM/B� Ukyy3@RkVX ?iiT,ffb�MbF`BiXmQ?v/X�+XBMfb+Hf:PG.n.�h�fi�;;2/n/�i�X?iKH

jJQbi Q7 i?2 HBi2`�im`2 Bb BM TQ2i`vX AM bTBi2 Q7 ?�pBM; T`QT2` i`�MbH�iBQMb 7Q` i?2b2- i?2 i`m2 2bb2M+2 Q7 bm+?
TQ2i`v +�M #2 �TT`2+B�i2/ QMHv BM i?2 Q`B;BM�H5

9?iiT,ffrrrXb�MbF`Bi@HBM;mBbiB+bXQ`;f/+bf
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k _2bQm`+2b
"27Q`2 ;QBM; BMiQ i?2 /Bb+mbbBQM- H2i mb i�F2 � HQQF �i i?2 KQ`T?QHQ;B+�H �MMQi�iBQM �M/ i?2
b2;K2Mi�iBQM �MMQi�iBQM Q7 h?2 .B;Bi�H *Q`Tmb Q7 a�MbF`Bi- �M/ h?2 a�MbF`Bi >2`Bi�;2 1M;BM2X

kXR h?2 .B;Bi�H *Q`Tmb Q7 a�MbF`Bi
h?2 .*a Bb � b�M/?B bTHBi +Q`Tmb Q7 a�MbF`Bi i2tib rBi? 7mHH KQ`T?QHQ;B+�H �M/ H2tB+�H �M�HvbBbX
h?2`2 �`2 �#Qmi e8y-yyy b2Mi2M+2b rBi? KQ`2 i?�M 9-8yy-yyy rQ`/ `272`2M+2b �M/ Rd8-yyy mMB[m2
rQ`/bX �HH i?Bb /�i� r�b +QHH2+i2/ 7`QK �`QmM/ 9yy a�MbF`Bi i2tibX 6Q` 2p2`v rQ`/ `272`2M+2-
i?2 7QHHQrBM; HBbi Q7 �ii`B#mi2b Bb T`2b2Mi BM .*a,
RX H2KK�
kX KQ`T?QHQ;B+�H +H�bb
jX +�b2- MmK#2` �M/ ;2M/2` 7Q` MQmMb �HQM; rBi? � +QK#BM2/ p�Hm2 i2`K2/ *L:8

9X i2Mb2- T2`bQM- �M/ MmK#2` p�Hm2b 7Q` p2`#b
8X T`2}t UQTiBQM�HV
eX }MBi2 p2`# 7Q`K UQTiBQM�HV
dX BM}MBi2 p2`# 7Q`K UQTiBQM�HV
3X TQbBiBQM BM b2Mi2M+2- TQbBiBQM BMbB/2 +?mMF
NX K2�MBM; Q7 i?2 H2KK�
E`Bb?M� 2i �HX UkyRdV `2T`2b2Mi2/ i?Bb /�i� �b Q#D2+ib +QMi�BMBM; i?2 b2Mi2M+2 /2i�BHb HBF2

+?mMFb- H2KK�b- �M/ *L: p�Hm2bX � ;HBKTb2 Q7 r?�i �M Q#D2+i HQQFb HBF2 Bb /2TB+i2/ BM i�#H2
RX h?Bb Q#D2+i r�b mb2/ 7Q` �HB;MK2Mi rBi? i?2 �M�HvbBb /QM2 #v >2`Bi�;2 1M;BM2X

a2Mi2M+2 A/ 3j
a2Mi2M+2 K�mFiBF2 v�/B b�Ǝ/2?�Ō FȄi`BK2 b�?�D2ǶTB p
*?mMFb (ǵK�mFiBF�Ƕ- ǵv�/BǶ- ǵb�Ǝ/2?�Ƕ- ǵFȄi`BK�Ƕ- ǵb�?�D�Ƕ- ǵ�TBǶ- ǵpǶ)
G2KK�b ((ǵK�mFiBF�Ƕ)- (ǵv�/BǶ)- (ǵb�Ǝ/2?�Ƕ)- (ǵFȄi`BK�Ƕ)- (ǵb�?�D�Ƕ)- (ǵ�TBǶ)- (ǵpǶ))
JQ`T?QHQ;B+�H *H�bb U*L:V ((ǵRdRǶ)- (ǵkǶ)- (ǵkNǶ)- (ǵRdRǶ)- (ǵRdRǶ)- (ǵkǶ)- (ǵkǶ))

h�#H2 R, �M 2t�KTH2 .*a P#D2+i /�i�

.*a T`2b2Mib � H2KK� 7Q` 2�+? b2;K2Mi �HQM; rBi? Bib KQ`T?QHQ;B+�H �M�HvbBbX AM bQK2 +�b2b
i?2 /2`Bp2/ bi2K Bb +?Qb2M �b � H2KK�- �M/ BM bQK2 +�b2b i?2 mM/2`Bp2/ QM2 Bb +?Qb2MX h?2
bvbi2K Bb MQi mMB7Q`K BM /2+B/BM; i?2 H2KK�bX h?Bb KB;?i #2 � `2bmHi Q7 +QMi2ti@bT2+B}+ �M�HvbBb-
#mi BM i?2 �#b2M+2 Q7 �Mv i�;;BM; ;mB/2HBM2b- r2 /Q MQi FMQr i?2 `2�bQM 7Q` bm+? BM+QMbBbi2M+vX
h?Bb +Q`Tmb Bb +m`�i2/ bBM;H2@?�M/2/HvX h?mb r2 +�M �bbmK2 +QMbBbi2M+v BM i�;;BM;X >Qr2p2`-
2p2`v ?mK�M Bb T`QM2 iQ 2``Q`X h?2 [m�HBiv Q7 i?Bb /�i� i2bi2/ QM � bK�HH b�KTH2 U>2HHrB; �M/
L2?`/B+?- kyR3V `2p2�H2/ i?�i �`QmM/ 8X8W Q7 i?2 +QKTQmM/ bTHBib �`2 /Qm#i7mH �M/ �`QmM/
kW 2``Q`b �`2 /m2 iQ b2;K2Mi�iBQMX h?2 `2+2MiHv `2H2�b2/ /�i� #v >2HHrB; �M/ L2?`/B+? UkyR3V
+QMi�BM i?2 bTHBi TQBMib �M/ b�M/?B `mH2b T`QTQb2/ #v i?2 i�;;2`- #mi i?2b2 /�i� �`2 MQi 2�bv iQ
�HB;M rBi? i?2 .*a /�i�X

kXk h?2 a�MbF`Bi >2`Bi�;2 1M;BM2
h?2 a�MbF`Bi >2`Bi�;2 1M;BM2 Bb � TH�i7Q`K i?�i ?Qbib � H2tB+QM Uh?2 a�MbF`Bi >2`Bi�;2
.B+iBQM�`vV �M/ p�`BQmb iQQHb HBF2 `2�/2`- H2KK�iBx2`- /2+H2MbBQM �M/ +QMDm;�iBQM 2M;BM2bX h?2
_2�/2` �M�Hvb2b �Mv ;Bp2M i2ti �M/ b2;K2Mib Bi BMiQ �HH TQbbB#H2 bTHBib �M/ /BbTH�vb i?2K BM �
;`�T?B+�H BMi2`7�+2 r?2`2 i?2 mb2` ?�b i?2 QTiBQM iQ +?QQb2 i?2 `2[mB`2/ bTHBiX AM �//BiBQM iQ i?2
;`�T?B+�H BMi2`7�+2- Bi �HbQ 2MHBbib i?2 bQHmiBQMb B7 i?2 MmK#2` Q7 bQHmiBQMb Bb H2bb i?�M � i?`2b?QH/-
b�v Ryy- �HbQ T`QpB/BM; i?2 b2Mi2MiB�H �M�HvbBbX Ai +HQb2Hv 7QHHQrb SƠBMBǶb bvbi2K BX2X- �HH i?2
`mH2b ;Qp2`MBM; i?2 +QM+2Ti Q7 b�M/?B i?�i Q++m` BM �țȪ/?vvŨ �`2 i�F2M BMiQ +QMbB/2`�iBQMX

8� p�Hm2 /2MQiBM; i?2 +�b2- MmK#2`- �M/ ;2M/2` Q7 i?2 ;Bp2M rQ`/- 7Q` MQmMbX P` i?2 i2Mb2- �bT2+i- T2`bQM-
MmK#2`- �M/ ;�Ơ� UT`2b2Mi bvbi2K +H�bbV 7Q` p2`#bX
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h?Bb b2;K2Mi�iBQM Bb H2tB+QM /B`2+i2/- mbBM; 7Q`Kb bvbi2K�iB+�HHv ;2M2`�i2/ 7`QK Bib QrM H2tB+QMX

�//BiBQM�HHv- i?2 KQ`T?QHQ;B+�H �M�Hvb2b UBM~2+iBQM�H �M/ B7 �TTHB+�#H2 /2`Bp�iBQM�H �b r2HHV
�`2 �HbQ T`QpB/2/ 7Q` �HH i?2 b2;K2MibX h?Bb ?2HTb i?2 mb2` iQ /Bb�K#B;m�i2 �M/ +Q``2+iHv TB+F
i?2 BMi2M/2/ bTHBi �M/ T`mM2 i?2 bQHmiBQMb i?�i �`2 MQi `2[mB`2/X am+? BM7Q`K�iBQM �HbQ ?2HTb
BM i?2 7m`i?2` bi�;2b Q7 b2Mi2MiB�H �M�HvbBb HBF2 T�`bBM;- /Bb�K#B;m�iBQM- �M/ /Bb+Qm`b2 �M�HvbBbX
�MQi?2` �/p�Mi�;2 Bb i?�i- i?Bb bvbi2K +QK#BM2b � 7�bi b2;K2Mi�iBQM �H;Q`Bi?K mbBM; }MBi2@bi�i2
i`�Mb/m+2`b �M/ /vM�KB+ T`Q;`�KKBM; rBi? � }`bi@T�bb Q7 +?mMFBM; i?�i HBKBib i?2 BM?2`2MiHv
2tTQM2MiB�H +QKTH2tBiv iQ bK�HH@H2M;i? +?mMFb- K�FBM; i?2 r?QH2 b2;K2Mi�iBQM �M�HvbBb 7�bi
2MQm;? BM T`�+iB+2 iQ #2 mb�#H2 BMi2`�+iBp2HvX
PM2 HBKBi�iBQM Q7 i?Bb bvbi2K Bb i?�i- Bi +�MMQi �``Bp2 �i � bBM;H2 bQHmiBQM K2+?�MB+�HHvX h?Bb

Qr2b iQ i?2 7�+i i?�i i?2 +m``2Mi p2`bBQM /Q2b MQi i�F2 BMiQ �++QmMi i?2 K2�MBM; +QKT�iB#BHBiv
#2ir22M p�`BQmb b2;K2Mib- r?B+? BMpQHp2b T`Q+2bbBM; �i b2Mi2MiB�H H2p2HX �MQi?2` HBKBi�iBQM Bb
/m2 iQ i?2 Pmi Q7 oQ+�#mH�`v rQ`/bX h?Qm;? i?2 /B+iBQM�`v +QMi�BMb ?B;? 7`2[m2M+v rQ`/b- �b
Bb i?2 +�b2 rBi? �Mv LGS bvbi2K- >2`Bi�;2 2M;BM2 �HbQ bmz2`b 7`QK �miQK�iB+ ?�M/HBM; Q7 Pmi
Q7 oQ+�#mH�`v rQ`/bX >Qr2p2` i?2 BMi2`�+iBp2 BMi2`7�+2 �HHQrb i?2 mb2` iQ bm;;2bi i?2 H2KK� 7Q`
bm+? rQ`/b- r?B+? ;2i biQ`2/ BM i?2 HQ+�H /B+iBQM�`v T`QpB/2/ i?2 H2KK�b �`2 �p�BH�#H2 BM i?2
JQMB2`@qBHHB�Kb /B+iBQM�`vX �M/ 7Q` bQK2 MQKBM�H rQ`/b rBi? +2`i�BM T`2}t2b HBF2 bm- pB- /m`
�M/ 7Q` rQ`/b rBi? i�//?Bi� bm{t2b- �M 2tTHB+Bi 2Mi`v Bb `2[mB`2/ iQ #2 �//2/ BM i?2 /B+iBQM�`vX

h?Bb T�T2` /2�Hb rBi? i?2 r�vb BM r?B+? i?2 .*a :QH/ /�i� Bb �HB;M2/ rBi? QM2 Q7 i?2
bQHmiBQMb Q7 a>X h?Bb Bb �M 2ti2MbBQM Q7 i?2 2zQ`i #v E`Bb?M� 2i �HX UkyRdV r?B+? Bb /2b+`B#2/
BM i?2 M2ti b2+iBQMX AM �//BiBQM iQ i?�i- bi�iBbiB+�H BM7Q`K�iBQM +QMi�BMBM; i?2 7`2[m2M+B2b 7Q`
rQ`/b- +QKTQmM/ +QKTQM2Mib- �M/ b�M/?B `mH2b �`2 iQ #2 ;2M2`�i2/ r?B+? �`2 i?2M mb2/ 7Q`,
RX mT/�iBM; i?2 2tBbiBM; a2;K2Mi2` BM i?2 >2`Bi�;2 1M;BM2- �M/
kX i2biBM; i?2 T2`7Q`K�M+2 Q7 i?2 mT/�i2/ `�MFBM; �H;Q`Bi?K �M/ i?2 7`2[m2M+B2b

j � .�i�b2i 7Q` a�MbF`Bi qQ`/ a2;K2Mi�iBQM
jXR .2b+`BTiBQM
�`QmM/ RRN-yyy b2Mi2M+2b 7`QK i?2 Q`B;BMB�H .*a +Q`Tmb r2`2 +QMbB/2`2/ �M/ �M �HB;MK2Mi #2@
ir22M i?2 .*a �M/ i?2 >2`Bi�;2 1M;BM2 r�b /QM2 #v UE`Bb?M� 2i �HX- kyRdVX h?Bb H2�/ iQ � ?m;2
/�i�b2i r?B+? ?�/ i?2 BMTmi b2[m2M+2- ;`QmM/ i`mi? b2;K2Mi�iBQM- �M/ KQ`T?QHQ;B+�H �M/ H2tB+�H
BM7Q`K�iBQM �#Qmi �HH i?2 T?QM2iB+�HHv TQbbB#H2 b2;K2MibX h?Bb r�b /QM2 T`BK�`BHv 7Q` i?2 qQ`/
a2;K2Mi�iBQM i�bF #mi Bb �HbQ mb27mH 7Q` bm#b2[m2Mi i�bFbX h?2 K�BM +QM+2`M r�b iQ K�F2 i?Bb
�MMQi�i2/ +Q`Tmb �p�BH�#H2 7Q` i?2 mb2 Q7 bi�iBbiB+�H i2+?MB[m2b �M/ J�+?BM2 H2�`MBM; �H;Q`Bi?KbX

aBM+2 i?2`2 �`2 /Bz2`2M+2b BM /2bB;M /2+BbBQMb #2ir22M .*a �M/ >2`Bi�;2 _2�/2`- i?2
+�M/B/�i2 b2;K2Mib T`QpB/2/ #v i?2 >2`Bi�;2 _2�/2` ?�/ iQ #2 �/�Ti2/ �M/ � 72r �//BiBQM�H
b2;K2Mib r2`2 �//2/ bQ �b iQ K�i+? i?2 2Mi`B2b BM .*aX h?2 sJG #�b2/ :`�T?JG 7Q`K�i
r�b mb2/ iQ `2T`2b2Mi i?2 +�M/B/�i2 bT�+2 b2;K2MibX h?2 :`�T?JG }H2b +QMbBbi Q7 ;`�T?
bi`m+im`2b- G(V,E) �b i?2 `2T`2b2Mi�iBQM 7Q` i?2 �M�Hvb2b Q7 2�+? Q7 i?Qb2 b2Mi2M+2bX h?2
MQ/2b- V - �`2 i?2 TQbbB#H2 bTHBib- �M/ i?2 p�Hm2b BM i?2 2/;2b- E- /2MQiBM; r?2i?2` i?2 T�`iB+B@
T�iBM; MQ/2b +�M +Q@2tBbi BM � bQHmiBQM Q` MQi BX2X- r?2i?2` Q` MQi i?2v ?�p2 �M Qp2`H�T BM i?2
TQbBiBQM `2H�iBp2 iQ i?2 b2Mi2M+2- �M/ i?�i i?2 Qp2`H�TT2/ TQ`iBQM /Q2b MQi 7QHHQr �Mv b�M/?B `mH2X

hQ K�i+? i?2 irQ bvbi2Kb- i?2 /�i� 7`QK i?2 >2`Bi�;2 _2�/2`Ƕb �M�HvbBb r�b b+`�TT2/ �M/
+2`i�BM T�`�K2i2`b bm+? �b rQ`/- H2KK�- TQbBiBQM- KQ`T?QHQ;B+�H BM7Q`K�iBQM- +?mMF MmK#2`-
rQ`/ H2M;i?- �M/ T`2@p2`#b r2`2 2ti`�+i2/X *Q``2bTQM/BM; iQ i?2 KQ`T?QHQ;B+�H �M�HvbBb i?2
*L: r�b ;2M2`�i2/ 7Q` i?2 2�b2 Q7 �HB;MK2MiX qBi? �HH i?2b2 T�`�K2i2`b �b �ii`B#mi2b Q7 2�+?
Q7 i?2 MQ/2b- ;`�T?b r2`2 #mBHi 7Q` 2�+? b2Mi2M+2X ai�M/�`/ ;`�T? T`Q+2bbBM; HB#`�`B2b r2`2 mb2/
iQ 2ti`�+i i?2 /�i� 7`QK i?2b2 ;`�T?bX
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jXk Abbm2b �H`2�/v ?�M/H2/
h?2 H2KK� T`QpB/2/ #v .*a �M/ i?2 *L: p�Hm2 �`2 i?2 �ii`B#mi2b i?�i ?2HT BM K�TTBM; i?2
irQ bvbi2KbX �Hi?Qm;? /B`2+i K�TTBM; T`Q/m+2/ bQK2 `2bmHib- i?2`2 r2`2 KmHiBTH2 Bbbm2b r?2M
i?2 �+im�H K�TTBM; r�b 2tT2`BK2Mi2/ rBi?X E`Bb?M� 2i �HX UkyRdV /Bb+mbb2b i?2b2 Bbbm2b BM /2i�BH
�M/ T`QpB/2b bQHmiBQMb 7Q` 2�+? Q7 i?2KX � b?Q`i bmKK�`v Q7 i?2 Bbbm2b Bb T`2b2Mi2/ #2HQrX

Ç PM2 Q7 i?2 Bbbm2b r�b rBi? i?2 +QKTQmM/b �M/ L�K2/ 2MiBiB2bX h?2 .*a T`QpB/2/ i?2
H2KK� #�b2/ QM i?2 +QMi2tiX A7 BM � ;Bp2M +QMi2ti i?2 +QKTQmM/ ?�b MQM@+QKTQbBiBQM�H
K2�MBM;- i?2M i?2 +QKTQmM/ r�b MQi bTHBi BMiQ Bib +QKTQM2MibX A7 i?2 K2�MBM; BM i?2 ;Bp2M
+QMi2ti Bb +QKTQbBiBQM�H- i?2M i?2 +QKTQmM/ r�b bTHBi BMiQ +QKTQM2MibX h?2 >2`Bi�;2
_2�/2`Ƕb �M�HvbBb Bb ;mB/2/ #v i?2 H2tB+QMX A7 i?2 H2tB+QM +QMi�BMb � +QKTQmM/ 2Mi`v /m2
iQ Bib MQM@+QKTQbBiBQM�H K2�MBM; Q` QM �++QmMi Q7 #2BM; � L�K2/ 2MiBiv- i?2M i?2 _2�/2`
BM �//BiBQM iQ T`Q/m+BM; �HH TQbbB#H2 b2;K2Mi�iBQMb- �HbQ T`Q/m+2/ �M 2Mi`v rBi?Qmi �Mv
b2;K2Mi�iBQMX .2+B/BM; MQM@+QKTQbBiBQM�HBiv Bb � +QKTH2t Bbbm2 U>2HHrB; �M/ L2?`/B+?-
kyR3VX

Ç �MQi?2` Bbbm2 r�b rBi? i?2 /2`Bp�iBp2 �{t2b- 2bT2+B�HHv i?2 b2+QM/�`v /2`Bp�iBp2bX h?2b2
r2`2 i`2�i2/ b2T�`�i2Hv BM >2`Bi�;2 _2�/2`- #mi .*a DQBMb i?2KX

Ç h?B`/- i?2`2 r2`2 BM+QMbBbi2M+B2b r?BH2 /2�HBM; rBi? �Mmbp`�b r?B+? b?QmH/ ?�p2 �+im�HHv
#22M i?2 �MmMbBF�b r?2M 7QHHQr2/ #v i?2B` `2bT2+iBp2 +H�bb +QMbQM�MibX

Ç 6Qm`i?- BM .*a- bQK2 Q7 i?2 MQM@}M�H UBB+V +QKTQM2Mib Q7 +QKTQmM/b ?�p2 i?2 b�K2 rQ`/@
7Q`K �b i?2B` bi2KbX 6Q` 2t�KTH2- K�?X "mi i?2 >2`Bi�;2 _2�/2` biB+Fb iQ i?2 SƠBMB�M
`mH2b �M/ T`Q/m+2b i?2 #�b2 bi2K UK�?�i BM i?Bb +�b2VX

jXj Abbm2b v2i iQ #2 ?�M/H2/
AM �//BiBQM iQ i?2 �#Qp2 K2MiBQM2/ /Bz2`2M+2b- r2 MQiB+2/ 7QHHQrBM; /Bb+`2T�M+v �i i?2 H2p2H Q7
�M�HvbBb #2ir22M i?2 irQ bvbi2KbX

Ç lb2 Q7 ?QKQMvKv BM/2t
PM2 BKTQ`i�Mi �bT2+i Q7 i?2 >2`Bi�;2 _2�/2` Bb i?�i i?2 /B+iBQM�`v ?�b /Bz2`2Mi 2Mi`B2b 7Q`
?QKQMvKQmb bi2Kb- �M/ i?2 KQ`T?QHQ;B+�H �M�Hvb2` T`QpB/2b i?2 ?QKQMvKv BM/2t Q7 i?2
bi2KX 6Q` 2t�KTH2- i?2 rQ`/ bB//?�K Bb �M�Hvb2/ #v >2`Bi�;2 1M;BM2 �b b?QrM #2HQrX

(bB//?�nR & TTX '(bB/?nR))&MX b;X �++X% MX b;X MQKX % KX b;X �++'
(bB//?�nk & TTX '(bB/?nk))&MX b;X �++X% MX b;X MQKX % KX b;X �++'

A7 r2 HQQF �i i?2 K2�MBM;b Q7 i?2b2 irQ b2Mb2b- r2 }M/ i?�i i?2v �`2 �HKQbi QTTQbBM; 2�+?
Qi?2`X

bB//?�nR (TTX bB/?nR) �X KX MX 7X bB//?¨
U6`2M+?V �++QKTHB- `ö�HBbögc ;�;Mö- Q#i2Mmgc T�`7�Bi

[mB � �ii2BMi bQM #mi- `ö�HBbö bQM Q#D2+iB7
U1M;HBb?V �++QKTHBb?2/- `2�HBx2/c rQM- Q#i�BM2/c T2`72+i

r?Q �+?B2p2/ ?Bb ;Q�H- �+?B2p2/ ?Bb ;Q�H
bB//?�nk (TTX bB/?nk) �X KX MX 7X bB//?¨
U6`2M+?V 2KTü+?ö- ö+�`iö- `2TQmbböX
U1M;HBb?V T`2p2Mi2/- Tmb?2/ �bB/2- Tmb?2/ #�+F

AM .*a �MMQi�i2/ /�i�- ?QKQMvKv Q7 bi2Kb Bb �p�BH�#H2 #mi K�TTBM; i?2 b2Mb2 Q7 i?2 bi2Kb
7QmM/ BM i?2 >2`Bi�;2 _2�/2` rBi? i?Qb2 BM i?2 .*a Bb MQi i`BpB�HX >2M+2 E`Bb?M� 2i �HX
UkyRdV +QHH�Tb2/ i?2b2 irQ �M�Hvb2b BMiQ QM2 B;MQ`BM; i?2 b2Mb2 BM7Q`K�iBQMX �Hi?Qm;? Bi Bb
MQi mb2/ MQr- bm+? /BbiBM+iBQMb rQmH/ /2}MBi2Hv #2 Q7 ;`2�i2` mb2 7Q` b2Mb2 /Bb�K#B;m�iBQM
Q7 bm+? ?QKQMvKQmb rQ`/bX
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Ç G2p2H Q7 �M�HvbBb
h?2 2M;BM2 T`QpB/2b #Qi? i?2 BM~2+iBQM�H �b r2HH �b i?2 /2`Bp�iBQM�H �M�HvbBb 7Q` bQK2
FȄ/�Mi�b UT`BK�`v /2`Bp�iBp2bV BX2- T�`iB+BTH2b- �#bQHmiBp2b �M/ BM}MBiBp2 7Q`KbX 6Q` 2t�KTH2-
i?2 rQ`/ ?Bi�K Bb �M BM~2+i2/ 7Q`K Q7 i?2 #�b2 `QQi ?Bi� r?B+? +�M #2 /2`Bp2/ BM irQ /Bz2`2Mi
r�vbX h?Bb `2bmHib BM irQ /Bz2`2Mi �M�Hvb2b 7Q` i?2 rQ`/ ?Bi�K �b b?QrM #2HQrX

(?Bi�nR & TTX '(?Bnk))&MX b;X �++X % MX b;X MQKX % KX b;X �++X'
(?Bi�nk & TTX '(/?¨nR))&MX b;X �++X % MX b;X MQKX % KX b;X �++X'

h?2 /B+iBQM�`v 2Mi`B2b 7Q` i?2b2 irQ bi2Kb b?Qr i?2 K2�MBM; /Bz2`2M+2X
?Bi�nR (TTX ?Bnk) �X KX MX 7X ?Bi�
U6`2M+?V 2MpQvö- H�M+ö- öKBbX
U1M;HBb?V b2Mi- H�mM+?2/- Bbbm2/
?Bi�nk (TTX /?¨nR) �X KX MX 7X ?Bi�
U6`2M+?V TH�+ö- KBb- /BbTQbö % +QMp2M�#H2- �p�Mi�;2mtgc

miBH2- T`QT`2 £- #QM TQm` I/�iX ;X HQ+X=gc
b�Hmi�B`2 % �KB+�H- #B2Mp2BHH�Migc [mB 7�Bi H2 #B2M
�p�Mi�;2- T`Q7Bi- BMiö`üigc #B2M- +?Qb2 miBH2gc #B2M@üi`2X

U1M;HBb?V TH�+2/- Tmi- /BbTQb2/ % bmBi�#H2- �/p�Mi�;2Qmbc
mb27mH- bmBi�#H2 7Q`- ;QQ/ 7Q` I/�iX ;X HQ+X=c
#2M27B+B�H % 7`B2M/Hv- +�`BM;c r?Q /Q2b ;QQ/
�/p�Mi�;2- T`Q7Bi- BMi2`2bic r2HH- mb27mH i?BM;c r2HH@#2BM;X

h?2 �M�Hvb2b Q7 .*a /�i� Bb /2T2M/2Mi QM i?2 +QMi2ti Q` i?2 K2�MBM;b BMpQHp2/X aQ-
.*a biQ`2b i?2 �M�HvbBb Q7 i?2 /2`Bp2/ 7Q`K bQK2iBK2b �M/ i?2 �M�HvbBb Q7 i?2 #�b2 7Q`K
Qi?2`rBb2X �b >2`Bi�;2 _2�/2` T`QTQb2b �HH TQbbB#H2 �M�Hvb2b- Bi Bb i?mb +?�HH2M;BM; iQ K�T
i?2 >2`Bi�;2 _2�/2`Ƕb �M�HvbBb rBi? i?2 .*aǶ �M�HvbBb /m2 iQ i?2 BMpQHp2K2Mi Q7 K2�MBM;X
AM i?2 +�b2 Q7 ?Bi�K- .*a +?QQb2b QMHv i?2 BM~2+iBQM�H �M�HvbBb �++Q`/BM; iQ i?2 BMi2M/2/
K2�MBM; BM i?2 b2Mi2M+2X
AM i?2 +�b2 Q7 +�mb�iBp2 7Q`Kb Q7 i?2 p2`#b- .*a +?QQb2b i?2 +�mb�iBp2 7Q`K Q7 i?2 p2`#
#?QD�v �b i?2 bi2K 7Q` i?2 rQ`/ #?QD�MŨvŌX "mi i?2 >2`Bi�;2 _2�/2` T`QpB/2b i?2 7QHHQrBM;
�M�HvbBb 7Q` i?2 b�K2 rQ`/X

(#?QD�Mšv� &T7TX (k) '(#?mDnk))&7XTHX�++X % 7XTHXMQK % KXTHXMQKX' URV
(#?QD�Mšv� &+�X T7TX (k) '(#?mDnk))&7XTHX�++X % 7XTHXMQK % KXTHXMQKX' UkV
(#?QD�Mšv� &T7TX (k) '(#?mDnR))&7XTHX�++X % 7XTHXMQK % KXTHXMQKX' UjV

P7 i?2 i?`22 �M�Hvb2b T`QpB/2/ #v i?2 2M;BM2- UkV ?�b i?2 +�mb�iBp2 7Q`KX >2`2 QM2 M22/b
iQ +QMbi`m+i i?2 +�mb�iBp2 7Q`K #?QD�v 7`QK #?mDY+� BM Q`/2` iQ �HB;M i?2 KQ`T?QHQ;B+�H
�M�HvbBb- r?B+? Bb MQi i`BpB�H �M/ BMpQHp2b i?2 `mH2b 7`QK ;`�KK�`X �//BiBQM�HHv- i?2 >2`@
Bi�;2 1M;BM2 �M�Hvb2b T`Bp�iBp2 +QKTQmM/b HBF2 �MBpȄii�K �b �@MBpȄii�- #mi Bb �HbQ mT/�i2/
`2;mH�`Hv iQ H2tB+�HBx2 bm+? +QKTQmM/b iQ ?�p2 MQM@+QKTQbBiBQM�H K2�MBM;X aBM+2 .*aǶ
�M�HvbBb /2T2M/b QM i?2 +QKTQbBiBQM�HBiv �++Q`/BM; iQ i?2 +QMi2ti- i?2 �M�HvbBb KB;?i MQi
K�T rBi? >2`Bi�;2 _2�/2`Ƕb �M�HvbBbX

Ç 1M?�M+2K2Mi BM i?2 >2`Bi�;2 2M;BM2
h?2 >2`Bi�;2 _2�/2`Ƕb 1M;BM2 �M/ i?2 /B+iBQM�`B2b ?�p2 2pQHp2/ BM K�Mv r�vb BM i?2 T�bi
i?`22 v2�`b- �M/ ?2M+2 mbBM; i?2 b�K2 :`�T?JG }H2b rQmH/ M2;H2+i i?2 BKT`Qp2K2Mib
+�``B2/ Qp2` /m`BM; i?2 H�bi 72r v2�`bX PM2 bm+? +?�M;2 r�b rBi? i?2 r�v i?2 L�K2/
1MiBiB2b ?�p2 #22M ?�M/H2/X AM i?2 2�`HB2` p2`bBQM- i?2 +QKTQmM/b r2`2 �Hr�vb bTHBi BMiQ
TQbbB#H2 b2;K2Mib 2p2M B7 Bi `2T`2b2Mib � L�K2/ 1MiBivX �MQi?2` KQ/B}+�iBQM r�b `2;�`/BM;
i?2 T`2@p2`#bX 1�`HB2` QMHv i?2 T`2@p2`#b rBi? /2`Bp�iBQM�H H2KK�b r2`2 DQBM2/- #mi BM i?2
+m``2Mi p2`bBQM i?2 BM~2+iBQM�H H2KK�b �HbQ ?�p2 i?2 T`2@p2`#b �ii�+?2/ �HQM;rBi?X
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AM pB2r Q7 i?2 �#Qp2 +?�M;2b- �M/ BM Q`/2` iQ `2bQHp2 i?2 T`Q#H2Kb rBi? ?QKQMvKv- r2 /2+B/2/
iQ �HB;M i?2 >2`Bi�;2 _2�/2`Ƕb �M�HvbBb rBi? i?2 .*a �7`2b? rBi? KQ/B}+�iBQMb BM i?2 �HB;MK2Mi
T`Q+2bbX h?Bb �HB;MK2Mi Q7 i?2 K�Mm�HHv i�;;2/ �M�Hvb2b Q7 .*a rBi? QM2 Q7 i?2 �M�Hvb2b
T`Q/m+2/ #v i?2 >2`Bi�;2 1M;BM2 rQmH/ T`QpB/2 mb rBi?,
RX A/2MiB7vBM; r`QM; �MMQi�iBQMb 7`QK .*a-
kX *QMbBbi2Mi mMB7Q`K �M�HvbBb-
jX S`Q#�#H2 +QKTQmM/b rBi? MQM@+QKTQbBiBQM�H K2�MBM;-
9X *QMbiBim2M+v �M�HvbBb Q7 +QKTQmM/ rQ`/b- �M/
8X S�`�HH2H +Q`Tmb Q7 b2;K2Mi2/@mMb2;K2Mi2/ i2tib

9 �HB;MK2Mi S`Q+2bb
h?2 .*a Q#D2+ib 7Q` i?2 b2Mi2M+2b �`2 mb2/ BM i?2 b�K2 r�v i?2v r2`2 mb2/ 2�`HB2`X :`�T?JG
}H2b �`2 mb2/ 7Q` i?2 `2T`2b2Mi�iBQM Q7 i?2 K�TT2/ /�i�X h?2 b�K2 T`Q+2bb Q7 b+`�TTBM; r�b
mb2/ rBi? � bHB;?i KQ/B}+�iBQM iQ b+`�T i?2 /2`Bp�iBQM�H BM7Q`K�iBQM- b2Mb2- �M/ i?2 +Q``2+i
`2T`2b2Mi�iBQM Q7 i?2 KQ`T?QHQ;B+�H �M�HvbBbX
h?2 J�TTBM; 7Q` 2p2`v b2Mi2M+2 r�b /QM2 BM i?`22 bi�;2b,
RX _2T`2b2MiBM; >2`Bi�;2 _2�/2`Ƕb �M�HvbBb �b � ;`�T?-
kX �HB;MBM; i?2 .*a �MMQi�iBQM rBi? >2`Bi�;2 _2�/2`Ƕb �M�HvbBb- �M/
jX >�M/HBM; +QKTQmM/b rBi? MQM@+QKTQbBiBQM�H K2�MBM; �M/ rQ`/b rBi? /2`Bp�iBQM�H KQ`@

T?QHQ;v

9XR :`�T?JG }H2b +`2�iBQM
9XRXR a+`�TTBM;
h?2 }`bi bi�;2 +Q``2bTQM/b iQ b+`�TTBM; /�i� 7`QK i?2 >2`Bi�;2 _2�/2`Ƕb r2#bBi2 �M/ +`2�iBQM
Q7 :`�T?JG }H2b 7Q` 2�+? Q7 i?2 b2Mi2M+2b 7`QK i?2 .*a +Q`TmbX .m`BM; i?Bb bi�;2- *L: p�Hm2b
+Q``2bTQM/BM; iQ 2�+? KQ`T?QHQ;B+�H �M�HvbBb �`2 �HbQ Q#i�BM2/- �M/ �//2/ �b �M �//BiBQM�H
�ii`B#mi2 iQ ?2HT BM +QMM2+iBM; i?2 >2`Bi�;2 _2�/2`Ƕb �M�Hvb2b rBi? i?2 .*a 2Mi`B2b UE`Bb?M�
2i �HX- kyRdVX

9XRXk :`�T? *QMbi`m+iBQM
h?2 M2ti T�`i Q7 i?Bb bi�;2 r�b +`2�iBM; ;`�T?b rBi? MQ/2b ?�pBM; i?2 7QHHQrBM; 7Q`KX

U B/- & +QHQ`n+H�bb- TQbBiBQM- +?mMFnMQ- rQ`/- H2KK�- b2Mb2- +M;- T`2np2`#-
KQ`T?- H2M;i?nrQ`/- /2`nT`2np2`#- /2`nH2KK�- /2`nb2Mb2- /2`nKQ`T?- /2`n+M;-
+?�`nTQb ' V

�HH i?2b2 p�Hm2b �`2 2ti`�+i2/ 7`QK i?2 b+`�TT2/ /�i�X H2KK�- b2Mb2- T`2@p2`#- KQ`T? �M/
+M; /2MQi2 `2bT2+iBp2Hv i?2 rQ`/Ƕb T`iBT�/BF�f/?im Ubi2Kf`QQiV- b2Mb2 U#�b2/ QM /Bz2`2Mi
K2�MBM;bV- mT�b�`;� UT`2@}t 7Q` p2`#bV- KQ`T?QHQ;B+�H /2i�BHb- *L: @ U+�b2 MmK#2` �M/ ;2M/2`
p�Hm2V +Q``2bTQM/BM; iQ i?2 KQ`T?QHQ;B+�H BM7Q`K�iBQMX /2`nH2KK�- /2`nb2Mb2- /2`nT`2np2`#-
/2`nKQ`T?- /2`n+M; +Q``2bTQM/ iQ i?2 BM7Q`K�iBQM T2`i�BMBM; iQ /2`Bp�iBQM�H KQ`T?QHQ;vX
+QHQ`n+H�bb Bb �M �ii`B#mi2 7Q` i?2 BMi2`7�+2 �M/ Bi /2MQi2b � T�`iB+mH�` +QHQ` /2T2M/BM; QM
i?2 T?�b2eX 6Q` 2t�KTH2- BB+b ?�p2 v2HHQr- bm#bi�MiBp2f�/D2+iBp2 7Q`Kb ?�p2 #Hm2- BM/2+HBM�#H2
7Q`Kb bm+? �b �/p2`#b- +QMDmM+iBQMb- T`2TQbBiBQMb ?�p2 TBMF +QHQ`b- 2i+X
1t+2Ti 7Q` i?2 /2`Bp�iBQM�H /2i�BHb- i?2 b2Mb2 BM7Q`K�iBQM �M/ i?2 TQbBiBQM #�b2/ QM +?�`�+i2`-

�HH i?2 Qi?2`b r2`2 +`2�i2/ #v E`Bb?M� 2i �HX UkyRdVX �b BM E`Bb?M� 2i �HX UkyRdV- i?2 ;`�T? 2/;2
p�Hm2b �`2 mb2/ iQ B/2MiB7v i?2 +Q@2tBbi2M+2 Q7 irQ MQ/2b Ub2;K2MibV BM � bBM;H2 bQHmiBQMX h?2
2/;2 p�Hm2 ǵRǶ BM/B+�i2b i?�i i?2 irQ MQ/2b +�M #2 � T�`i Q7 � bQHmiBQMX h?2 p�Hm2 ǵkǶ BM/B+�i2b
i?�i i?2 irQ +Q``2bTQM/BM; MQ/2b +�MMQi #2 BM � bBM;H2 bQHmiBQMX 6Q` 2t�KTH2- BM i?2 +QKTQmM/
TiH�#?bm`�K U6B;m`2 RV- TiH� �M/ #?bm`�K �`2 MQM@+QM~B+iBM; MQ/2b �M/ ?2M+2 i?2B` 2/;2
Bb H�#2H2/ ǵRǶX "mi #? �M/ #?bm`�K �`2 b2T�`�i2 MQ/2b r?B+? �`2 +QM~B+iBM;- �M/ ?2M+2 i?2B`

eS?�b2b �`2 i?2 H2tB+�H +�i2;Q`B2b HBF2 bm#bi�MiBp2- pQ+�iBp2- }MBi2 p2`#�H 7Q`Kb- 2i+X
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6B;m`2 R, >2`Bi�;2 _2�/2`Ƕb �M�HvbBb Q7 i?2 +QKTQmM/ TiH�#?bm`�K

6B;m`2 k, >2`Bi�;2 _2�/2`Ƕb �M�HvbBb Q7 i?2 +QKTQmM/ T�/K�pB`DBi�K

2/;2 Bb H�#2H2/ ǵkǶX G�i2`- i?2 p�Hm2 ǵjǶ rBHH #2 biQ`2/ 7Q` i?2 2/;2b BM i?2 +Q``2+i b2;K2Mi�iBQM
bQHmiBQMX
�b �MQi?2` 2t�KTH2- H2i mb +QMbB/2` i?2 b2Mi2M+2 #BM/mbi?M�Ǝ K�/?v�/2Ȑ2 b�/ T�/K�pB`DB@

i�KX h?2`2 �`2 k TQbbB#H2 r�vb BM r?B+? i?2 rQ`/ T�/K�pB`DBi�K U6B;m`2 kV +�M #2 �M�Hvb2/ �b
/2TB+i2/ BM i�#H2 kX aQ- i?2 rQ`/ pB`DBi�K Bb BM +QM~B+i rBi? i?2 T�`i pB`DB bBM+2 i?2v +�MMQi
+Q@Q++m` iQ;2i?2`- �M/ ?2M+2 i?2v rBHH ?�p2 �M 2/;2 H�#2H2/ �b ǵkǶX h?2 MQ/2b rBi? pB`DB �M/
T�/K� rBHH ?�p2 �M 2/;2 rBi? H�#2H ǵRǶ bBM+2 i?2v +�M +Q@Q++m`X *m``2MiHv i?2 2/;2 BM7Q`K�iBQM
Bb MQi mb2/ #mi +QmH/ #2 Q7 mb2 H�i2`X

aQHmiBQM �M�Hvb2b

T�/K�@pB`DBi�K T�/K� (T�/K�)&BB+X'
pB`DBi�K (pB@`DBi� & TTX '(pB@`DnR))&MXb;X�++X % MXb;XMQKX % KXb;X�++X'

T�/K�@pB`DB@i�K
T�/K� (T�/K�)&BB+X'
pB`DB (pB`Dnk)&KXb;XHQ+X % MXb;XHQ+X % 7Xb;XHQ+X'
i�K (i�/)&KXb;X�++X'

h�#H2 k, �M�HvbBb Q7 i?2 +?mMF T�/K�pB`DBi�K

9XRXj >�M/HBM; >QKQMvKv
h?Bb BMpQHp2b K2`;BM; i?2 MQ/2b rBi? i?2 b�K2 H2KK� �M/ Qi?2` T�`�K2i2`b UHBF2 rQ`/- +?mMF-
2i+XV #mi /Bz2`2Mi b2Mb2bX aBM+2 Bi Bb MQi i`BpB�H iQ �HB;M .*aǶ b2Mb2 �M�HvbBb rBi? >2`Bi�;2
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1M;BM2Ƕb b2Mb2 �M�HvbBb- i?2 BM/BpB/m�H MQ/2b- ?�pBM; /Bz2`2Mi b2Mb2b- #mi i?2 b�K2 H2KK� �M/
b�K2 *L: p�Hm2 H2�/ iQ KmHiBTH2 K�TTBM;b rBi? i?2 .*aX am+? MQ/2b �`2 +QHH�Tb2/ BMiQ QM2-
bmTT`2bbBM; i?2 BM7Q`K�iBQM Q7 b2Mb2bX Ai r�b K2MiBQM2/ BM b2+iBQM jXj i?�i E`Bb?M� 2i �HX UkyRdV
+QHH�Tb2/ �HH i?2b2 MQ/2b BMiQ QM2X �b r2 ?�p2 �M �//BiBQM�H �ii`B#mi2 BM ǵb2Mb2Ƕ- �HH i?2 b2Mb2
BM/B+2b �`2 i2KTQ`�`BHv biQ`2/ BM i?Bb �ii`B#mi2X L2r ;`�T?b r2`2 7Q`K2/ rBi? i?2 M2r MQ/2bX

9Xk *QKT�`BbQM Q7 .*a /�i� �M/ >2`Bi�;2 _2�/2`Ƕb ;`�T? iQ �M�Hvx2 i?2
T�`�HH2Hb

h?2 b2+QM/ bi�;2 Q7 i?2 �HB;MK2Mi T`Q+2bb /2�Hb rBi? i?2 �+im�H �M�HvbBb 7Q` +`2�iBM; i?2 K2`;2/
T�`�HH2H /�i�#�b2X 6B`bi- #Qi? bvbi2Kb �`2 MQ`K�HBx2/ bQ i?�i #Qi? Q7 i?2K ?�p2 � mMB7Q`K
`2T`2b2Mi�iBQM Q7 i?2 i2tibX h?2M i?2 K�TTBM; T`Q+2bb Bb BMBiB�i2/X

9XkXR LQ`K�HBx�iBQM
"Qi? i?2 .*a /�i� �b r2HH �b i?2 >2`Bi�;2 QmiTmi �`2 MQ`K�HBb2/ iQ �++QmMi 7Q` i?2 p�`B�iBQMb
BM i?2 mb2 Q7 �MmMbBF� �M/ /Qm#HBM; Q7 +QMbQM�Mib U/pBip�VX 6Q` 2t�KTH2-

Ȑ`ŨȐ�ƎF�`�Ō iQ Ȑ`ŨȐ�ƞF�`�Ō
b�ip2M� iQ b�iip2M�

9XkXk .*a �M/ >2`Bi�;2 _2�/2` +QKT�`BbQM
� +QKT�`BbQM #2ir22M i?2 KQ/B}2/ .*a /�i� �M/ KQ/B}2/ >2`Bi�;2 1M;BM2 �M�Hvb2b r�b /QM2
BM i?2 7QHHQrBM; b2[m2M+2 BM Q`/2` iQ �HB;M i?2K,
RX J�TTBM; i?2 #�b2 H2KK�- /2`Bp2/ H2KK� UQTiBQM�HV �M/ *L:X
kX .Bz2`2Mi +QMp2MiBQMb

AM i?2 +�b2 Q7 T`QMQmMb- #Qi? .*a �M/ >2`Bi�;2 1M;BM2 7QHHQr /Bz2`2Mi +QMp2MiBQMb r?BH2
�bbB;MBM; i?2 bi2KX 6Q` 2t�KTH2- .*a �M�Hvb2b ip�K �b ip�/- �M/ i?2 >2`Bi�;2 QmiTmi
7QHHQrBM; SƠBMB T`Q/m+2b vmțK�/ �b i?2 bi2KX h?2b2 �`2 i`2�i2/ �b bT2+B�H +�b2b rBi?
MQ`K�H i�#H2 HQQFmTX

jX J�TTBM; +QKTQmM/ BB+bd

AM i?2 +�b2 Q7 BB+b UMQM@}M�H +QKTQM2Mib Q7 +QKTQmM/bV Q7 i?2 .*a- i?2 rQ`/@7Q`K �M/ i?2
bi2K 7Q` bQK2 b2;K2Mib �`2 i?2 b�K2X "mi i?2 >2`Bi�;2 _2�/2` T`Q/m+2b i?2 Q`B;BM�H bi2K
/Bz2`2Mi 7`QK i?2 rQ`/@7Q`KX 6Q` 2t�KTH2- K�?/2p� Bb �M�Hvb2/ �b K�?@/2p� BM .*a-
#mi �b K�?�i@/2p� BM >2`Bi�;2 _2�/2`X hQ ?�M/H2 i?Bb /Bz2`2M+2- i?2 rQ`/@7Q`K Ub2;K2MiV
Bb i�F2M BMiQ +QMbB/2`�iBQM BMbi2�/ Q7 i?2 bi2KX

Ai r�b i?2M Q#b2`p2/ i?�i i?2`2 r2`2 K�TTBM;b rBi? 2t�+iHv QM2 K�i+?- KQ`2 i?�M QM2 K�i+?-
�i H2�bi QM2 H2KK� MQi K�i+?2/- �M/ K�TTBM;b rBi? #Qi? KmHiBTH2 K�i+?2b �M/ mMK�i+?2/
H2KK�bX
aQ i?2 `2bmHib �`2 +�i2;Q`Bx2/ BMiQ 9 ;`QmTb,
RX aBM;H2 T�`�HH2H K�TTBM; Q#i�BM2/ 7Q` �HH H2KK�b BM i?2 b2Mi2M+2
kX a2Mi2M+2b i?�i ?�p2 �i H2�bi QM2 H2KK� rBi? KmHiBTH2 T�`�HH2Hb
jX a2Mi2M+2b i?�i ?�p2 �i H2�bi QM2 H2KK� rBi?Qmi �Mv T�`�HH2H
9X a2Mi2M+2b i?�i ?�p2 �i H2�bi QM2 H2KK� rBi? KmHiBTH2 T�`�HH2Hb �M/ �i H2�bi QM2 H2KK�

rBi?Qmi T�`�HH2Hb
h?2 mMK�TT2/ b2Mi2M+2b Uj �M/ 9V �`2 i?2M b2Mi 7Q` 7m`i?2` KQ/B}+�iBQMbX

9Xj JQ/B}+�iBQMb
h?`22 FBM/b Q7 KQ/B}+�iBQMb �`2 /QM2,

Ç .B`2+i K�TTBM; Q7 H2KK�b Q7 p2`#b BM i?2 i2Mi? ;�Ơ� U+H�bbV- ?�pBM; +�mb�iBp2 bm{t ƠB+X
1;- TɟD�v�iB Bb �M�Hvb2/ BM >2`Bi�;2 1M;BM2 �b ǵ(TɟD)T`X (Ry) �+X b;X jǶ- #mi .*a ?�b i?2
H2KK� �b TɟD�vX � b2T�`�i2 HBbi Q7 bm+? T�B`b HBF2 TɟD�v@TɟD- #?ɟȐ�v@#?ɟȐ- 2i+- r�b T`2T�`2/X
�//BiBQM�H MQ/2b �`2 +`2�i2/ mbBM; bm+? K�i+?BM; 2Mi`B2bX

dBM BMBiBQ +QKTQbBiB
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Ç h?2 T`2p2`#b �`2 b�M/?B2/ rBi? i?2B` +Q``2bTQM/BM; H2KK�b- �M/ /2`Bp�iBQM�H H2KK� Bb
b�M/?B2/ rBi? Bib +Q``2bTQM/BM; T`2p2`# H�#2H2/ �b /2`nT`2np2`#
1;- T`�Ȑ�Ǝb�MiB Bb �M�Hvb2/ �b ǵ(T`�@Ȑ�Ǝb)T`X (R) �+X THX jǶ BM >2`Bi�;2 _2�/2`- #mi .*a ?�b
i?2 H2KK� T`�Ȑ�ƎbX AM i?Bb +�b2- � M2r MQ/2 rBi? H2KK� T`�Ȑ�Ǝb Bb +`2�i2/ #v T2`7Q`KBM;
b�M/?B #2ir22M i?2 T`2p2`# T`� �M/ H2KK� Ȑ�ƎbX *�`2 b?QmH/ #2 i�F2M r?2M bm+? b�M/?B
Bb /QM2- bBM+2 i?2`2 �`2 +2`i�BM `2[mB`2/ i`�M7Q`K�iBQMb bm+? �b `2i`Q~2tBQM Q7 M UƠV �M/ b
UțVX 6Q` 2t�KTH2- T`� �M/ M�K #2+QK2 T`�Ơ�KX 6BM�HHv i?2b2 M2r MQ/2b �`2 �//2/ iQ i?2
;`�T?X

Ç J2`;2/ TQbbB#H2 +QKTQM2Mib Q7 +QKTQmM/b iQ 7Q`K BM/BpB/m�H H2KK�b
1;- Ȑ�ƞF?�ȐmFivm/#?�p�K Bb �M�Hvb2/ BM >2`Bi�;2 _2�/2` b2T�`�i2Hv �b Ȑ�ƞF?�@ȐmFiB@
m/#?�p�K- #mi Ȑ�ƞF?�@ȐmFivm/#?�p�K Bb i?2 2tT2+i2/ bQHmiBQM �++Q`/BM; iQ .*aX aQ- 7Q`
i?Bb +?mMF- �HH TQbbB#H2 +QKTQmM/b �`2 +QMbi`m+i2/ �M/ i?2M 2�+? Q7 Bi Bb +QKT�`2/ iQ i?2
.*a �M�HvbBbX A7 i?2 +Q``2+i QM2 Bb K�i+?2/- � M2r MQ/2 rBi? i?2 KQ/B}2/ H2KK�- rQ`/
�M/ Qi?2` BM7Q`K�iBQM Bb +`2�i2/ BM i?2 ;`�T?X h?2 p�Hm2 7Q` i?2 �ii`B#mi2 rQ`/- Bb F2Ti �b
� ?vT?2M@b2T�`�i2/ +QKTQmM/ BMbi2�/ Q7 i?2 b�M/?B2/ +QKTQmM/ 7Q` 7mim`2 mb�;2 BM +QM@
biBim2M+v �M�HvbBbX q2 b?QmH/ �HbQ K�F2 � MQi2 ?2`2 i?�i i?2 iQi�H MmK#2` Q7 +QK#BM�iBQMb
Bb � *�i�H�M MmK#2`X aQ- ;2M2`�iBM; �HH TQbbB#H2 +QK#BM�iBQMb 7Q` � ;Bp2M +QKTQmM/ `2bmHib
BM 2tTQM2MiB�HHv bHQr �H;Q`Bi?KX

�7i2` i?2b2 KQ/B}+�iBQMb- i?2 b2+QM/ bi�;2 Q7 �M�HvxBM; i?2 T�`�HH2Hb Bb /QM2 7Q` i?2 KQ/B}2/
;`�T?bX hQ;2i?2` rBi? i?2 T`2pBQmb `2bmHib- i?2 MmK#2` Q7 b2Mi2M+2b rBi? bBM;H2 T�`�HH2Hb �M/
KmHiBTH2 T�`�HH2Hb Bb i�F2M BMiQ +QMbB/2`�iBQM 7Q` Q#b2`p�iBQMbX

8 �//BiBQM�H S`Q#H2Kb
�7i2` i?2 KQ/B}+�iBQMb- i?2 K�TTBM; `2bmHi2/ BM � `2�bQM�#H2 �KQmMi Q7 bm++2bbX AM i?2 }`bi
T?�b2- r2 r2`2 �#H2 iQ K�T dj-yyy b2Mi2M+2b �M/ �`QmM/ R3-yyy b2Mi2M+2b ?�/ KmHiBTH2 TQbbB#BH@
BiB2bX �7i2` i?2 T`QTQb2/ KQ/B}+�iBQMb- 8e-yyy b2Mi2M+2b r2`2 �HB;M2/ �M/ ee-yyy b2Mi2M+2b ?�/
KmHiBTH2 TQbbB#BHBiB2bX 6m`i?2` `2bmHib �`2 �p�BH�#H2 BM a2+iBQM eX h?2`2 r2`2 biBHH Bbbm2b `2;�`/BM;
i?2 H2KK�b i?�i /B/MǶi K�i+? �i �HH- �M/ i?Qb2 r?B+? ?�/ KmHiBTH2 K�TTBM;bX G2i mb }`bi HQQF
BMiQ bQK2 Q7 i?2 Bbbm2b i?�i H2�/ iQ i?2 H2KK�b ?�pBM; KmHiBTH2 K�TTBM;bX
J�TTBM; 7Q` i?2 *L: p�Hm2b Bb MQi QM2@iQ@QM2X 6Q` � ;Bp2M *L: p�Hm2- i?2`2 +QmH/ #2 KmHiBTH2

KQ`T?QHQ;B+�H �M�Hvb2bX 6Q` 2t�KTH2- i?2 *L: p�Hm2 Q7 @RNy ?�b KQ`T?QHQ;B+�H �M�Hvb2b �b ǵ+�X
TTXǶ- ǵ/2bX TTXǶ- �M/ ǵTTXǶX q2 }M/ KmHiBTH2 �M�Hvb2b #2BM; K�TT2/ 7Q` i?2 b�K2 H2KK�X 6Q`
i?2 b2Mi2M+2 p�bm` /v�Ǝ ȐBp�Ǝ +/v�Ǝ Kv#BM/mpB#?ɟțBi�K- i?2 H2KK� i?�i ?�/ KmHiBTH2
T�`�HH2Hb r�b pB#?ɟț�vX PM Q#b2`pBM; i?2 KQ`T?QHQ;B+�H BM7Q`K�iBQM- i?2 /Bz2`2M+2 #2ir22M i?2
KmHiBTH2 bQHmiBQMb r�b BM i?2 KQ`T?QHQ;B+�H �M�Hvb2b Q7 i?2 >2`Bi�;2 1M;BM2X h?2`2 r2`2 irQ
2Mi`B2b rBi? i?2 b�K2 H2KK� @ pB#?ɟț�vX PM2 ?�/ i?2 KQ`T? �b ǵTTXǶ �M/ i?2 Qi?2` ?�/ Bi �b
ǵ+�X TTXǶ U+�mb�iBp2 TTXVX h?2 .*a +Hm#b #Qi? Q7 i?2K �M/ �bbB;Mb i?2 *L: p�Hm2 �b @RNyX
h?2 .*a biB+Fb rBi? � bBM;H2 *L: p�Hm2 7Q` T`BK�`v �M/ b2+QM/�`v /2`Bp�iBp2b #mi h?2

>2`Bi�;2 1M;BM2 T`Q/m+2b irQ H2p2Hb Q7 KQ`T?QHQ;B+�H �M�HvbBb r?2`2 i?2 }`bi H2p2H ?�b i?2 #�b2
bi2K �M/ Bib �M�HvbBb �M/ i?2 b2+QM/ H2p2H ?�b i?2 /2`Bp2/ bi2K �M/ Bib �M�HvbBbX *QMbB/2`BM;
i?2 b2Mi2M+2 Ȑ`mi�Ǝ p2/2 Tm`Ơ2 +� i�p� p�Fi`2 bm`2Ȑp�`�- i?2 >2`Bi�;2 1M;BM2Ƕb �M�HvbBb 7Q` i?2
rQ`/ Ȑ`mi�Ǝ Bb,

&(Ȑ`mi� & TTX '(Ȑ`m))&MX b;X �++X % MX b;X MQKX % KX b;X �++X''

h?2 }`bi H2p2H �M�HvbBb Bb UȐ`m- & TTX 'V- �M/ i?2 b2+QM/ H2p2H �M�HvbBb Bb UȐ`mi�- MX b;X �++X %
MX b;X MQKX % KX b;X �++XVX h?2 *L: p�Hm2 7Q` & TTX ' Bb @RNy- �M/ i?2 *L: p�Hm2b 7Q` ǳMX b;X
�++XǴ- ǳMX b;X MQKXǴ �M/ ǳKX b;X �++XǴ �`2 jR- dR- �M/ eN- `2bT2+iBp2HvX �Hi?Qm;? .*a `272`b iQ
#Qi? i?2 T`BK�`v �M/ b2+QM/�`v �M�Hvb2b- i?2 *L: p�Hm2 �bbB;M2/ BM .*a Bb @RNyX h?Bb H2�/ iQ
KmHiBTH2 K�TTBM;b Q7 .*aǶ �M�HvbBb rBi? i?2 >2`Bi�;2 _2�/2`Ƕb �M�HvbBbX
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h?2 �bbB;MK2Mi Q7 .*aǶ H2KK�b Bb �HbQ MQi mMB7Q`KX aQK2iBK2b- 2p2M r?2M i?2 /2`Bp�iBQM�H
H2KK� Bb �p�BH�#H2- Bi mb2b i?2 BM~2+iBQM�H H2KK� B7 i?2 BM~2+iBQM�H H2KK� Bb �Ti �++Q`/BM; iQ
i?2 +QMi2tiX 6Q` 2t�KTH2- BM i?2 b2Mi2M+2 MŨH�Ǝ MŨH�Ǝ b�KF?vi�Ǝ K�`�F�i�Ǝ ?�`Bi�Ǝ ?Bi�K-
i?2 �M�HvbBb 7Q` ?Bi�K Bb T`QpB/2/ �b i?2 BM~2+iBQM�H 7Q`K ?Bi�- �M/ MQi BiǶb /2`Bp�iBQM�H 7Q`K ?B
Q` /?X aQ- Bi Bb ?�`/ iQ K�T i?2K #2+�mb2 i?2`2 Bb bQK2 �KQmMi Q7 BM7Q`K�iBQM KBbbBM;X
G2i mb MQr HQQF �i �M Bbbm2 rBi? +QKTQmM/bX 6Q` i?2 b2Mi2M+2 �i� 2p� ?B i�i`/�m ȐMiBƎ

Fm`v/ /pBDQii�K�Ō- i?2 +QKTQmM/ /pBDQii�K�Ō ?�b Bib H2KK� �b /pBDQii�K� BM i?2 .*aX "mi
i?2 +QKTQmM/ KQ/B}+�iBQMb /QM2 iQ >2`Bi�;2 _2�/2`Ƕb bQHmiBQMb H2�/b iQ KmHiBTH2 2Mi`B2b rBi?
i?2 b�K2 H2KK�X h?2`2 �`2 7Qm` TQbbB#BHBiB2b, /pBD�@mii�K�Ō- /pB@D�@mii�K�Ō- /pBD mii�K�Ō-
�M/ /pB@D mii�K�ŌX P7 i?2b2- i?2 H�bi irQ �`2 �M�Hvb2/ �b irQ rQ`/b- �M/ MQi � +QKTQmM/-
�M/ ?2M+2 M2;H2+i2/ #mi i?2 }`bi �M/ i?2 b2+QM/ �`2 #Qi? TQbbB#H2 +QKTQmM/bX AM K�Mv bm+?
+QKTQmM/b- i?2 /Bz2`2M+2b �`2 /m2 iQ i?2 +QK#BM�iBQMb Q7 i?2 +QKTQM2MibX
AM i?2 >2`Bi�;2 1M;BM2Ƕb �M�HvbBb 7Q` i?2 b2Mi2M+2 p�/� K2 T�`�K2ȐM� ?QK�FmƠé�Ǝ im

FŨ/ȄȐ�K- i?2 rQ`/ T�`�K2ȐM� Bb �M�Hvb2/ �b T�`�K�@ŨȐM�X h?2`2 �`2 i?`22 �M�Hvb2b 7Q` i?2
rQ`/ ŨȐM�X hrQ ?�p2 T�`iB+BTB�H 7Q`Kb ;2M2`�i2/ 7`QK i?2 `QQi ŨȐ- �M/ i?2 Qi?2` Bb ;2M2`�i2/
7`QK i?2 H2tB+QM 2Mi`v ŨȐM� (�;iX ŨȐnR) r?B+? bi�i2b i?�i Bi Bb �M �;2Mi MQmM Q7 i?2 `QQi ŨȐX
h?2 T�`iB+BTB�H 7Q`Kb �M/ i?2 �;2Mi MQmM #2HQM; iQ /Bz2`2Mi T?�b2b UH2tB+�H +�i2;Q`B2bV BM i?2
�M�HvbBb @ E`B/ �M/ LQmM- `2bT2+iBp2HvX h?Bb /BbiBM+iBQM Bb T`2b2Mi BM i?2 >2`Bi�;2 _2�/2` #2@
+�mb2 T`2@p2`#b �`2 MQi �ii�+?2/ iQ ;2M2`�H MQKBM�H 2Mi`B2b #mi �ii�+?2/ iQ T�`iB+BTH2bX aQ- i?2
MQKBM�H 2Mi`v M22/b iQ #2 i`2�i2/ b2T�`�i2Hv- �M/ ?2M+2 LQmM Bb KQ`2 T`272``2/ i?�M #2BM;
�M�Hvb2/ �b /2`Bp2/ 7`QK i?2 `QQi ŨȐX aBM+2 .*a ?�b � bBM;H2 �M�HvbBb r?B+? /2T2M/b QM +QMi2ti-
�M/ i?2 >2`Bi�;2 _2�/2` T`Q/m+2b i?2 TQbbB#H2 /BbiBM+iBQMb- r2 �``Bp2 �i KmHiBTH2 �HB;MK2MiX
"mi- BM i?Bb +�b2- i?2 �;2Mi MQmM- #2BM; /2`Bp2/ 7`QK ŨȐ- Bb BM/22/ � FȄ/�Mi� �M/ b?QmH/ #2
T`2b2Mi �HQM;rBi? i?2 Qi?2` irQX
AM i?2 b2Mi2M+2 F`�Ơ2M� K�?KQFț�Ǝ MB`KHv2M� ȐBp�bv� +�- i?2 rQ`/ K�?KQFț�ƎǶb �M�H@

vbBb- �++Q`/BM; iQ .*a- ?�b Bib H2KK� �b K�?KQFț� rBi? i?2 *L: �b jRX am+? +QKTQmM/bǶ
+QMi2tib M22/ iQ #2 +?2+F2/ r?2i?2` i?2v �`2 iQ #2 i`2�i2/ �b +QKTQmM/b rBi? MQM@+QKTQbBiBQM�H
K2�MBM;- Q` r?2i?2` i?2v �`2 iQ #2 bTHBi 7m`i?2`X
LQr- HQQFBM; �i i?2 mMK�i+?2/ H2KK�b- r2 2M+QmMi2` i?2 7QHHQrBM; /B{+mHiB2bX aQK2 rQ`/b

�`2 MQi �M�Hvb2/ #v i?2 1M;BM2 �i �HH 2Bi?2` /m2 iQ i?2 �#b2M+2 Q7 Bib T`iBT�/BF� Ubi2KV Q`
/?im U`QQiV BM i?2 /B+iBQM�`v Q`- i?2 2M;BM2 7�BHb iQ �M�Hvb2 i?2 rQ`/bX 6Q` 2t�KTH2- i?2 rQ`/
T`�K2v�ip�K Bb �M�Hvb2/ #v .*a �b ?�pBM; i?2 H2KK� T`�K2v� �M/ ip�K- #mi i?2 >2`Bi�;2
1M;BM2 T`Q/m+2b QMHv T�`�bBi2 b2;K2Mi�iBQMb- BM i?2 �#b2M+2 Q7 � H2tB+�H 2Mi`v 7Q` T`�K2v�ip�X
aBKBH�`Hv +2`i�BM i�//?BiMi�b Ub2+QM/�`v /2`Bp�iBp2bV HBF2 MB`;mƠ�ip�K �`2 MQi �M�Hvb2/ BM i?2
>2`Bi�;2 1M;BM2X 6m`i?2` KQ/B}+�iBQMb iQ i?2 2M;BM2 iQ �M�Hvb2 i?2 b2+QM/�`v /2`Bp�iBp2b rQmH/
?2HT BM �HB;MBM; i?2b2 rQ`/bX
h?2 b2+QM/�`v /2`Bp�iBp2b �`2 i`2�i2/ HBF2 +QKTQmM/b BM .*aX 6Q` 2t�KTH2- BM i?2 b2Mi2M+2

T`�Fm`vi im /pBD2M�Bp� i�/ #`�?K�K�vŨ bm`- i?2 rQ`/ #`�?K�K�vŨ Bb �M�Hvb2/ �b � +QKTQmM/
Q7 #`�?K�M �M/ K�v�X h?2 >2`Bi�;2 2M;BM2 �M�Hvb2b Bi rBi? i?2 H2KK� �b #`�?K�K�v�X aBM+2
.*a /Q2b MQi /Bz2`2MiB�i2 #2ir22M +QKTQmM/b �M/ rQ`/b rBi? b2+QM/�`v /2`Bp�iBp2 bm{t2b- Bi
Bb MQi TQbbB#H2 iQ �HB;M bm+? rQ`/b rBi? i?2 >2`Bi�;2 1M;BM2Ƕb �M�HvbBbX
h?2`2 Bb �MQi?2` Bbbm2 rBi? i?2 r�v BM/2+HBM�#H2b HBF2 �TB �`2 ?�M/H2/X h?2 >2`Bi�;2 _2�/2`

�M�Hvb2b Bi �b ǵ+QMDXǶ �M/ ǵT`2TXǶX "mi .*a K�`Fb Bi �b ǵBM/XǶ �M/ �bbB;Mb i?2 *L: �b kX
� MQ`K�HBx�iBQM Bb `2[mB`2/ iQ +H�bbB7v T`QT2`Hv bm+? BM/2+HBM�#H2b mM/2` ǵ+QMDXǶ- ǵT`2TXǶ 2i+X
h?2 >2`Bi�;2 _2�/2` ?�b p�`BQmb +H�bb2b 7Q` BM/2+HBM�#H2b HBF2 ǵ�/pXǶU�/p2`#V- ǵ�#bXǶU�#bQHmiBp2V-
ǵT�`iXǶUT�`iB+H2V- ǵT`2TXǶUT`2TQbBiBQMV- ǵ+QMDXǶU+QMDmM+iBQMV- 2i+X �M/ �TB Bb biQ`2/ #Qi? �b ǵT`2TXǶ
�M/ ǵ+QMDXǶ BM i?2 >2`Bi�;2 _2�/2`X 1Bi?2` i?2b2 �`2 iQ #2 +Hm##2/ iQ;2i?2` Q` � K�TTBM; M22/b
iQ #2 K�/2 7`QK i?2b2 irQ rBi? i?2 ǵBM/XǶ Q7 .*aX
aQK2iBK2b i?2 /BbiBM+iBQMb �`2 T`2b2Mi BM i?2 r�v +2`i�BM Tɟ`p�@T�/�b UMQM@}M�H +QKTQM2MibV

Q7 +QKTQmM/b �`2 �M�Hvb2/X 6Q` 2t�KTH2- i?2 +QKTQM2Mi `ɟTv� ?�b i?2 �M�HvbBb �b `ɟTv� rBi?
i?2 KQ`T?QHQ;B+�H �M�HvbBb �b ǵBB+ǶX "mi i?2 >2`Bi�;2 _2�/2` T`QpB/2b i?2 H2KK� �b `ɟTv� rBi?
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KQ`T?QHQ;B+�H �M�HvbBb �b ǵT7TX BB+XǶX
h?2b2 �`2 Dmbi � ?�M/7mH Q7 2t�KTH2b Q7 i?2 Bbbm2b 2M+QmMi2`2/X 6m`i?2` �M�HvbBb Q7 i?2 KBbb2/

�HB;MK2Mib rBHH #`BM; Qmi KQ`2 bm+? /B{+mHiB2b- #mi rBHH �HbQ T`QpB/2 �M QTTQ`imMBiv iQ KQ/B7v
i?2 +Q`Tmb �M/ i?2 irQ bvbi2KbX

e P#b2`p�iBQMb
P#b2`p�iBQMb r2`2 `2+Q`/2/ BM i?`22 T?�b2bX AM i?2 }`bi T?�b2- i?2 2tBbiBM; /�i�b2i 7`QK E`Bb?M�
2i �HX UkyRdV URyd-yyy �HB;M2/ b2Mi2M+2bV r�b i�F2M BMiQ +QMbB/2`�iBQM �M/ i?2 T�`�HH2H +Q`Tmb
7Q` mMb2;K2Mi2/ �M/ b2;K2Mi2/ b2Mi2M+2b r�b 2ti`�+i2/X AM i?2 b2+QM/ T?�b2- i?2 �HB;MK2Mi
T`Q+2bb r�b `mM #v +QMbB/2`BM; QMHv i?2 b2Mi2M+2b 7`QK E`Bb?M� 2i �HX UkyRdV- �M/ BM i?2 i?B`/
T?�b2- �HH i?2 b2Mi2M+2b 7`QK .*a r?B+? ?�p2 T`QT2` �M�HvbBb r2`2 +QMbB/2`2/ 7Q` i?2 �HB;MK2Mi
T`Q+2bbX aBKBH�` iQ i?2 }`bi T?�b2- i?2 T�`�HH2H +Q`TQ`� Q7 mMb2;K2Mi2/ �M/ b2;K2Mi2/ b2Mi2M+2b
r2`2 2ti`�+i2/X

hvT2 S?�b2 AA S?�b2 AAA
Pp2`�HH a2Mi2M+2b RRN-yy9 ekR-998
�HB;M2/ e8-eNN Rjy-9jN
�HB;M2/ UrBi? KmHiBTH2 �M�Hvb2bV je-d88 39-9eN
LQi �HB;M2/ UrBi? KBbb2/ �M�Hvb2bV 9R93 Ryj-3y3
LQi �HB;M2/ UrBi? #Qi? KmHiBTH2 �M�Hvb2b �M/ KBbb2/ H2KK�V 9ke8 RRy-dey
LQi �HB;M2/ UKQ/B}+�iBQMb +QmH/ MQi #2 /QM2V eNk8 Re8-98e
LQi �HB;M2/ U/m2 iQ Qi?2` `2�bQMbV RkRk ke-8Rj

h�#H2 j, .*a@a> �HB;MK2Mi P#b2`p�iBQMb

h?2 Q#b2`p�iBQMb �`2 MQi2/ BM i�#H2 jX h?2 T`Q#H2Kb /Bb+mbb2/ BM b2+iBQM 8 r2`2 2M+QmMi2`2/
BM T?�b2 AA- r?2`2 i?2 b2Mi2M+2b 7`QK i?2 2tBbiBM; /�i�b2i UE`Bb?M� 2i �HX- kyRdV r2`2 T�bb2/ iQ
i?2 �HB;MK2Mi T`Q+2bb- �M/ Re-88y b2Mi2M+2b ?�p2 iQ #2 +?2+F2/ 7Q` Bbbm2b 2Bi?2` BM i?2 >2`Bi�;2
a2;K2Mi2` Q` BM i?2 �M�Hvb2b T`2b2Mi BM .*aX AM S?�b2 AAA- r?2`2 �HH i?2 b2Mi2M+2b 7`QK .*a
?�/ #22M +QMbB/2`2/ 7Q` �HB;MK2Mi- 9ye-8jd b2Mi2M+2b r2`2 MQi �HB;M2/ �M/ ?�p2 iQ #2 �M�Hvb2/
BM/BpB/m�HHv 7Q` bm+? Bbbm2bX A7 i?2 Bbbm2 Bb 7QmM/ iQ #2 BM >2`Bi�;2 1M;BM2Ƕb �M�Hvb2b- i?2M i?Qb2
�`2 bQHp2/ bvbi2K�iB+�HHvX AM i?Bb r�v- i?2 .*a �+ib �b � iQQH iQ BKT`Qp2 i?2 >2`Bi�;2 1M;BM2X
*m``2MiHv- QMHv i?2 �HB;M2/ b2Mi2M+2b �`2 +QMbB/2`2/ iQ 7Q`K i?2 T�`�HH2H +Q`Tmb Q7 mMb2;K2Mi2/@
b2;K2Mi2/ b2Mi2M+2bX 6`QK �HH i?2 i?`22 T?�b2b Q7 �HB;MK2Mi- i?2b2 T�`�HH2H +Q`TQ`� �`2 #mBHi
�M/ �`2 mb2/ iQ 2ti`�+i i?2 7`2[m2M+v HBbib r?B+? �`2 /2b+`B#2/ BM i?2 M2ti b2+iBQMX

d JQ/B}+�iBQM iQ >2`Bi�;2 a2;K2Mi2`
dXR ai�iBbiB+b :2M2`�iBQM
�b b22M T`2pBQmbHv- ?�pBM; Q#i�BM2/ i?2 �HB;M2/ b2Mi2M+2b- i?`22 /Bz2`2Mi T�`�HH2H +Q`TQ`� Q7
mMb2;K2Mi2/ �M/ b2;K2Mi2/ b2Mi2M+2b r2`2 2ti`�+i2/ �b 7QHHQrb,
RX h?2 T�`�HH2H +Q`Tmb 7`QK i?2 �HB;MK2Mi /QM2 #v E`Bb?M� 2i �HX UkyRdV US?�b2 AV
kX h?2 T�`�HH2H +Q`Tmb Q#i�BM2/ 7`QK i?2 KQ/B}2/ �HB;MK2Mi /QM2 QM i?2 .*a b2Mi2M+2b mb2/

#v E`Bb?M� 2i �HX UkyRdV US?�b2 AAV
jX h?2 T�`�HH2H +Q`Tmb Q#i�BM2/ 7`QK i?2 KQ/B}2/ �HB;MK2Mi /QM2 QM �HH i?2 .*a b2Mi2M+2b

US?�b2 AAAV

h?2 7QHHQrBM; 7`2[m2M+B2b r2`2 Q#i�BM2/ 7`QK i?2b2 T�`�HH2H +Q`TQ`�,
RX rQ`/
kX +QKTQmM/ +QKTQM2Mi
jX b�M/?B #2ir22M rQ`/b
9X b�M/?B #2ir22M +QKTQmM/ +QKTQM2Mib
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�//BiBQM�HHv- 7`2[m2M+B2b 7`QK i?2 a>Jh +Q`Tmb r�b mb2/X h?2 iQi�H HBbi Q7 7`2[m2M+B2b Bb �b
7QHHQrb,
RX 6`2[m2M+v HBbi 7`QK a>Jh +Q`Tmb
kX 6`2[m2M+v HBbi 7`QK .*a@a> �HB;M2/ T�`�HH2H +Q`Tmb URjy-yyy �HB;M2/ b2Mi2M+2b @ S?�b2 AAAV
jX 6`2[m2M+v HBbi Q#i�BM2/ 7`QK KQ/B}2/ �HB;MK2Mi QM b2Mi2M+2b 7`QK E`Bb?M� 2i �HX UkyRdV

Udy-yyy �HB;M2/ b2Mi2M+2b @ S?�b2 AAV
9X 6`2[m2M+v HBbi Q#i�BM2/ 7`QK E`Bb?M� 2i �HX UkyRdV URyd-yyy �HB;M2/ b2Mi2M+2b @ S?�b2 AV

dXk lT/�i2/ .Qp2i�BHBM; �H;Q`Bi?K
h?2 a�MbF`Bi >2`Bi�;2 1M;BM2Ƕb _2�/2` 2MHBbib �HH bQHmiBQMb #�b2/ QM � /Qp2i�BHBM; `�MFBM; �H;Q@
`Bi?KX � i?`2b?QH/ Q7 Ryy r�b mb2/ iQ 2MHBbi i?2 #2bi bQHmiBQMb #�b2/ QM i?2 `�MFBM; �H;Q`Bi?KX
"mi Bi T`Q/m+2b �HH TQbbB#H2 bQHmiBQMb i�FBM; BMiQ +QMbB/2`�iBQM i?2 T?�b2 UH2tB+�H +�i2;Q`vV �M/
i`�MbBiBQM /2i�BHb Q7 2�+? Q7 i?2 b2;K2Mi2/ 7Q`KbX E`Bb?M�M �M/ EmHF�`MB UkyRNV T`QTQb2/ �
KQ/B}+�iBQM iQ i?2 _2�/2` r?2`2 i?2 BM7Q`K�iBQM �#Qmi T?�b2 �M/ H2tB+�H �M�Hvb2b Bb `2KQp2/-
�M/ i?2 b2;K2Mi2/ rQ`/ 7Q`Kb �HQM2 �`2 +QMbB/2`2/ 7Q` i?2 bQHmiBQMbX �HbQ- �M �H;Q`Bi?K r�b
BMi`Q/m+2/ r?B+? `�MFb i?2 bQHmiBQMb #�b2/ QM � DQBMi T`Q#�#BHBiv +�H+mH�i2/ 7`QK rQ`/ �M/ i`�M@
bBiBQM 7`2[m2M+B2b Q7 i?2 a>Jh +Q`TmbX h?2 }`bi K2i`B+b mb2/ iQ +�H+mH�i2 i?2 DQBMi T`Q#�#BHBiv
p�Hm2 r�b,

Ctotal =
n∏

i=1

Pwi × Pti URV

r?B+? Bb wordnprobability × transitionnprobability Q7 2p2`v b2;K2MiX h?2 mMB;`�K T`Q#@
�#BHBiB2b Q7 i?2 b2;K2Mib UrQ`/bV �M/ i?2 #B;`�K T`Q#�#BHBiB2b Q7 i?2 i`�MbBiBQMb Ub�M/?BV �`2
i�F2M BMiQ +QMbB/2`�iBQM �M/ i?2B` +mKmH�iBp2 T`Q/m+i �+`Qbb �HH i?2 b2;K2Mib Bb i?2 i?2 Qp2`�HH
T`Q/m+i T`2b2Mi2/ �#Qp2X
h?2 b2+QM/ K2i`B+b +QMbB/2`2/ i?2 wordnprobability �HQM2 r?2`2 i?2 `2bmHi�Mi p�Hm2 Bb i?2

T`Q/m+i Q7 mMB;`�K T`Q#�#BHBiB2b Q7 i?2 b2;K2MibfrQ`/b,

Ctotal =
n∏

i=1

Pwi UkV

h?2b2 K2i`B+b Q7 DQBMi T`Q#�#BHBiB2b Q7 i?2 b2;K2Mib �M/ i`�MbBiBQMb �`2 bBKBH�` iQ 6B`bi P`/2`
J�`FQp JQ/2H 2t+2Ti i?�i i?2 b2;K2Mib �`2 MQi bi�i2b �M/ ?2M+2 i?2 T`Q#�#BHBiv Q7 i?2 b2;K2Mi
/Q2b MQi /2T2M/ QM i?2 T`2pBQmb b2;K2MiX �M/ i?2 7`2[m2M+v HBbi ?�/ mMB;`�K 7`2[m2M+B2b 7Q`
i?2 rQ`/b �M/ #B;`�K 7`2[m2M+B2b 7Q` i?2 i`�MbBiBQMbX h?2 `�MFBM; Q7 i?2 bQHmiBQMb Bb #�b2/
QM i?2 DQBMi T`Q#�#BHBiv Q7 i?2 bQHmiBQM �M/ �HbQ i?2 MmK#2` Q7 b2;K2Mib BM i?2 bQHmiBQMX h?2
bQHmiBQMb rBi? ?B;?2` DQBMi T`Q#�#BHBiB2b +QK#BM2/ rBi? i?2 H2�bi MmK#2` Q7 b2;K2Mib �`2 `�MF2/
?B;?2`X h?2b2 T`Q#�#BHBiv p�Hm2b r2`2 +�H+mH�i2/ 7`QK i?2 bi�iBbiB+�H /�i� K2MiBQM2/ BM b2+iBQM
dXRX h?2 7`2[m2M+v HBbi i?�i Bb +?Qb2M 7Q` i?2 mT/�i2/ b2;K2Mi2` Bb K2MiBQM2/ BM b2+iBQM dXjX
h?2 T2`7Q`K�M+2 +QKT�`BbQM Q7 i?2b2 irQ K2i`B+b �`2 b?QrM BM b2+iBQM dX9XRX
>�pBM; Q#i�BM2/ �HH i?2 bQHmiBQMb- i?2 b2Mi2M+2b r2`2 `�MF2/ mbBM; i?2 }`bi K2i`B+bX �`QmM/

kR-yyy b2Mi2M+2b U7`QK a>Jh +Q`TmbV rBi? �i KQbi i?`22 bTHBi HQ+�iBQMb BM 2�+? Q7 i?2K- r2`2
+?Qb2M 7Q` i2biBM;X �Hi?Qm;? Bi `2bmHi2/ BMiQ N3W `2+�HH- i?2 �H;Q`Bi?K BM+`2�b2/ i?2 `2bTQMb2
iBK2 Q7 i?2 b2;K2Mi2` i`2K2M/QmbHv 7Q` HQM; b2Mi2M+2b �M/ b2Mi2M+2b rBi? ?m;2 +QKTQmM/bX
aQ- i?2 �H;Q`Bi?K r�b b?B7i2/ iQ i?2 ;`�T?B+�H a2;K2Mi2` i?�i ;2M2`�i2b � ;`�T?B+�H BMi2`7�+2
r?2`2 i?2 mb2` +�M +?QQb2 Q` `2D2+i bT2+B}+ b2;K2MibX �M 2t�KTH2 Bb b?QrM BM 6B;m`2 jX h?2
b2Mi2M+2 Bb BMBiB�HHv /BpB/2/ BMiQ +?mMFb #�b2/ QM b�M/?B `mH2bX 1�+? +?mMF Bb �M�Hvb2/ 7m`i?2`
r?2`2 b2;K2Mi�iBQM �M/ KQ`T?QHQ;v `2+Q;MBiBQM �`2 /QM2 T�`�HH2Hv �M/ QMHv B7 i?2 b2;K2Mi
Q#i�BM2/ �7i2` i?2 bTHBi Bb T`2b2Mi BM i?2 H2tB+QM Q7 i?2 >2`Bi�;2 1M;BM2 �M/ Bb KQ`T?QHQ;B+�HHv
+Q``2+i- Bi Bb `2;Bbi2`2/ BMiQ i?2 ;`�T?B+�H BMi2`7�+2X h?Bb T`Q+2bb /2p2HQT2/ #v U:Qv�H �M/ >m2i-
kyReV Bb MQr KQ/B}2/ #v �//BM; � /Qp2i�BHBM; �H;Q`Bi?K iQ `�MF i?2 bQHmiBQMb �M/ K�BMi�BM
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6B;m`2 j, >2`Bi�;2 a2;K2Mi2` �M�HvbBb 7Q` "?�;�p�/ :Bi� RXR

� #m+F2i Q7 #2bi n bQHmiBQMb3 #�b2/ QM i?2 T`Q#�#BHBiB2b +�H+mH�i2/ 7`QK i?2 7`2[m2M+B2bX h?Bb
p�Hm2 Bb +�H+mH�i2/ 7Q` 2p2`v b2;K2Mi `2;Bbi2`2/ BM i?2 ;`�T?X 6Q` 2p2`v +?mMF- � MmK#2` Q7
b2;K2Mib rBHH #2 `2;Bbi2`2/ `2bmHiBM; BMiQ � MmK#2` Q7 b2;K2Mi�iBQMb 2�+? 7Q`KBM; 7`QK MQM@
Qp2`H�TTBM; b2;K2Mib BM b2[m2M+2X 6Q` 2�+? Q7 i?2 b2;K2Mi�iBQMb Q7 i?2 +?mMF- T`Q#�#BHBiB2b �`2
�HbQ +�H+mH�i2/ +mKmH�iBp2HvX �7i2` 2p2`v +?mMF Bb b2;K2Mi2/ iQ 7Q`K p�`BQmb b2;K2Mi�iBQMb-
i?2b2 �`2 b�p2/ BMiQ � ;HQ#�H HBbi Q7 +?mMF b2;K2Mi�iBQMbX �M/ QM+2 i?2 ;2M2`�iBQM Q7 i?2
;`�T?B+�H BMi2`7�+2 Bb /QM2- i?Bb HBbi Q7 +?mMF b2;K2Mi�iBQMb Bb `mM Qp2` i?2 M2r /Qp2i�BHBM;
�H;Q`Bi?K r?B+? i`�p2`b2b i?`Qm;? i?Bb HBbi �M/ 7Q`Kb i?2 2MiB`2 HBbi Q7 bQHmiBQMbX �M/ Bi F22Tb
� #m+F2i Q7 i?2 #2bi n bQHmiBQMb #�b2/ QM i?2 iQi�H DQBMi T`Q#�#BHBiv Q7 2�+? bQHmiBQMX 6BM�HHv-
QMHv i?2b2 n bQHmiBQMb �`2 /BbTH�v2/ �HQM; rBi? i?2 ;`�T?B+�H BMi2`7�+2X

dXj *?QQbBM; i?2 +Q``2+i 7`2[m2M+v HBbi
hQ +QKT�`2 i?2 T2`7Q`K�M+2 Q7 i?2 7`2[m2M+B2b ;2M2`�i2/ �b b?QrM BM b2+iBQM dXR- "?�;�p�/
:Bi� *?�Ti2` h?`22Ƕb p2`b2b r2`2 `mM QM i?2 mT/�i2/ a2;K2Mi2` rBi? i?2b2 7Qm` 7`2[m2M+v HBbibX
P7 i?2 7Qm` 7`2[m2M+B2b- a>Jh T2`7Q`K2/ i?2 #2bi #v T`Q/m+BM; i?2 +Q``2+i bQHmiBQM UBM i?2 iQT
8y `�MFbV 7Q` jj Qmi Q7 9j p2`b2bX qBi? i?2 Qi?2` 7`2[m2M+B2b- kN Qmi Q7 9j p2`b2b r2`2 �M�Hvb2/X
h�#H2 9 b?Qrb i?2 /Bbi`B#miBQM Q7 bQHmiBQMb #�b2/ QM TQbBiBQM 7Q` i?2b2 7Qm` 7`2[m2M+v HBbibX

aQHmiBQM _�MF a>Jh S?�b2 AAA U.*a@a>V S?�b2 AA S?�b2 A
R Ry RR N 8
I4 k R8 Rj RR 8
I4 j Rd R9 Rk 3
I4 9 RN R8 Rk N
I4 8 kR Re Rj N
I4 Ry kj ky Rd Rj

8jX93W 9eX8W jyXdW jNX8jW

h�#H2 9, *mKmH�iBp2 SQbBiBQM .Bbi`B#miBQM @ "?�;�p�/ :Bi�

aBM+2 i?2`2 +QmH/ #2 Qp2`H�T Q7 "?�;�p�/ :Bi� BM i?2 H2tB+�H `2bQm`+2b Q7 a>Jh- J2;?�/?ɟi�N

r�b +?Qb2M 7Q` i?2 T2`7Q`K�M+2 +QKT�`BbQMbX ey T/�b 7`QK R8 p2`b2b r2`2 i2bi2/ rBi? �HH i?2
7Qm` 7`2[m2M+v b2ib �M/ i?2 `2bmHib �`2 b?QrM BM i�#H2 8X
Ai Bb +H2�` 7`QK i?Bb Q#b2`p�iBQM i?�i .*a@a> T2`7Q`Kb i?2 #2bi r?2`2 i?2 +Q``2+i bQHmiBQM

r�b 7QmM/ iQ #2 T`2b2Mi BM 88W Q7 i?2 b2Mi2M+2b i2bi2/X *QKT�`BM; #Qi? "?�;�p�/ :Ũi�Ƕb �M/
3n Bb i2KTQ`�`BHv }t2/ �b Ryy
NJ2;?�/ɟi� Bb � TQ2i`v i2ti r`Bii2M #v EHB/b�X
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aQHmiBQM _�MF a>Jh S?�b2 AAA U.*a@a>V S?�b2 AA S?�b2 A
R kR kR kR kR
I4 k kd k3 kd kd
I4 j kN jy jy jy
I4 9 jy jR jy jy
I4 8 jy jk jR jR
I4 Ry jR jj jk jk

8RXeeW 88XyW 8jXjjW 8jXjjW

h�#H2 8, *mKmH�iBp2 SQbBiBQM .Bbi`B#miBQM @ J2;?�/ɟi�

J2;?�/ɟi�Ƕb Q#b2`p�iBQM rQmH/ #`BM; mb iQ � +QM+HmbBQM i?�i #Qi? i?2 a>Jh �M/ .*a@a>
?�p2 bBKBH�` Q#b2`p�iBQMb- #mi i?2 b+QT2 Q7 /2p2HQTK2Mi Q7 .*a@a> Bb ?B;? bBM+2 KQ`2 b2Mi2M+2b
KB;?i #2 �//2/ rBi? �MMQi�iBQMb BM i?2 +Q`TmbX �`QmM/ 9yy-yyy b2Mi2M+2b �`2 iQ #2 +?2+F2/
7Q` Bbbm2b 7Q` MQi #2BM; �HB;M2/ T`QT2`HvX A7 i?2 Bbbm2b BM i?2 KBbb2/ b2Mi2M+2b �`2 bQHp2/- i?2M
i?2 MmK#2` Q7 �HB;M2/ b2Mi2M+2b rQmH/ BM+`2�b2X aQ- i?2 bi�iBbiB+�H /�i� Q#i�BM2/ 7`QK .*a@a>
�HB;M2/ +Q`Tmb r�b +QMbB/2`2/ 7Q` +�H+mH�iBM; i?2 T`Q#�#BHBiB2b Q7 i?2 b2;K2MibX

dX9 1tT2`BK2Mib rBi? "?�;�p�/ :Bi� +Q`Tmb
dX9XR PM >2`Bi�;2 a2;K2Mi2`
h?2 mMb2;K2Mi2/@b2;K2Mi2/ p2`b2b 7`QK "?�;�p�/ :Bi� r2`2 mb2/ �b /2p2HQTK2Mi +Q`Tmb QM
i?2 mT/�i2/ a2;K2Mi2`X 6Q` kd3 p2`b2b- �//BiBQM�H b2;K2Mi2/ bQHmiBQMb r2`2 �//2/ #2+�mb2
Q7 i?2 /Bz2`2M+2b BM i?2 r�v >2`Bi�;2 a2;K2Mi2` /2�Hb rBi? +QKTQmM/bX 6Q` 2t�KTH2- M�K2/
2MiBiB2b +QmH/ #2 �M�Hvb2/ �b #Qi? bi�M/�HQM2 rQ`/b �b r2HH �b +QKTQmM/b rBi? +QKTQbBiBQM�H
K2�MBM;X 6Q` bQK2 Q7 i?2 +QKTQmM/b- i?2 +QKTQbBiBQM�H �M�Hvb2b r2`2MǶi T`2b2Mi �M/ ?�/ iQ #2
�//2/X 6Q` i?2 `2K�BMBM; p2`b2b- QMHv QM2 b2;K2Mi2/ bQHmiBQM r�b F2TiX h?2 �M�Hvb2/ b2Mi2M+2b
r2`2 Tmi mM/2` i?`22 +�i2;Q`B2b,
RX 7QmM/ i?2 +Q``2+i �M�HvbBb �M/ Bi Bb BM i?2 iQT Ryy bQHmiBQMb U6PlL.V
kX 7QmM/ i?2 +Q``2+i �M�HvbBb �M/ Bi Bb MQi BM i?2 iQT Ryy bQHmiBQMb UJAaa1.V
jX +QmH/ MQi }M/ i?2 +Q``2+i �M�HvbBb Uq_PL:V
h2biBM; r�b /QM2 BM irQ bi�;2bX h?2 }`bi bi�;2 r�b mb2/ 7Q` /2p2HQTK2Mi Q7 i?2 a2;K2Mi2`X

lbBM; i?2 722/#�+F 7`QK i?2 }`bi bi�;2 Q7 i2biBM;- i?2 b2;K2Mi2` r�b mT/�i2/ �M/ i?2 b2+QM/
bi�;2 r�b +QM/m+i2/X 6Q` i?2 }`bi bi�;2 QMHv i?2 }`bi K2i`B+b /2b+`B#2/ BM b2+iBQM dXk r�b
mb2/X 6Q` i?2 b2+QM/ bi�;2- i?2 T2`7Q`K�M+2 Q7 i?2 `�MFBM; r�b +?2+F2/ rBi? #Qi? i?2 K2i`B+b
b2T�`�i2Hv �M/ � +QKT�`BbQM Q7 i?2 irQ bi�;2b r�b MQi2/ �b ;Bp2M BM i�#H2 eX
�7i2` i?2 }`bi bi�;2 Q7 i2biBM;- i?2 p2`b2b mM/2` JAaa1. �M/ q_PL: +�i2;Q`B2b r2`2 �M�H@

vb2/ K�Mm�HHv 7Q` TQbbB#H2 Bbbm2b BM i?2 >2`Bi�;2 a2;K2Mi2`X h?Qb2 mM/2` i?2 q_PL: +�i2;Q`v
?�/ i?2 7QHHQrBM; `2�bQMb- T`2/QKBM�MiHv,
Ç mM`2+Q;MBx2/ rQ`/b
Ç Bbbm2 BM b�M/?B
Ç BKT`QT2` +QKTQmM/BM;
h?Qb2 mM/2` i?2 JAaa1. +�i2;Q`v ?�/ bQHmiBQMb #2vQM/ i?2 Ryy@K�`FX h?2 DQBMi T`Q#�#BHBiv

?�/ iQ #2 +?2+F2/ BM/BpB/m�HHv 7Q` 2�+? Q7 i?2 b2;K2MibX �HbQ- i?2 Bbbm2 r�b rBi? i?2 +QKTQbB@
iBQM�H �M�Hvb2b Q7 +QKTQmM/b #v i?2 >2`Bi�;2 1M;BM2X 6Q` bQK2- i?2 T�`�HH2H +Q`Tmb ?�/ iQ #2
KQ/B}2/X 6Q` i?2 `2K�BMBM; p2`b2b- i?2 Bbbm2b r2`2 `2TQ`i2/ 7Q` mT/�iBM; i?2 a2;K2Mi2`X
h?2 T`2+BbBQM �M/ `2+�HH p�Hm2b r2`2 +�H+mH�i2/ T2` b2Mi2M+2 r?2`2 i?2 +`Bi2`B� 7Q` T`2+BbBQM Bb

iQ ;2i i?2 `�iBQ Q7 i?2 MmK#2` Q7 b2Mi2M+2b 7Q` r?B+? i?2 +Q``2+i bQHmiBQM r�b 7QmM/ iQ i?2 iQi�H
MmK#2` Q7 b2Mi2M+2bX �M/ `2+�HH r�b +�H+mH�i2/ �b i?2 `�iBQ Q7 i?2 MmK#2` Q7 b2Mi2M+2b 7Q` r?B+?
bQHmiBQMb r2`2 Q#i�BM2/ rBi?Qmi H2�pBM; �Mv rQ`/f+?mMF mM`2+Q;MBx2/ iQ i?2 iQi�H MmK#2` Q7
b2Mi2M+2bX h?2 T`2+BbBQM BM+`2�b2/ 7`QK d9Xk3W iQ N3Xk3W U�M/ N3X38WV 7`QK bi�;2 R iQ bi�;2 k
r?BH2 i?2 `2+�HH `2K�BM2/ i?2 b�K2X �HbQ- i?2`2 r2`2 9 p2`b2b r?B+? +QmH/MǶi #2 �M�Hvb2/ BM iQT
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*�i2;Q`v ai�;2 R ai�;2 k UJ2i`B+b R @ rQ`/  i`�MbBiBQMV ai�;2 k UJ2i`B+b k @ rQ`/V
6PlL. 8ky e33 eNk
JAaa1. 39 9 y
q_PL: N9 e e
hAJ1Plh k k k

h�#H2 e, "?�;�p�/ :Bi� QM i?2 mT/�i2/ a2;K2Mi2`

Ryy bQHmiBQMb r?2M i?2 }`bi K2i`B+b r�b mb2/X h?2 TQbBiBQM /Bz2`2M+2 #2ir22M i?2 irQ K2i`B+b
Bb ;Bp2M BM i�#H2 dX

SQbBiBQM J2i`B+b R @ rQ`/  i`�MbBiBQM J2i`B+b k @ rQ`/
R jy3 je9
k 3N RR3
j 8R 93
9 jk 9y
8 jN Ud9XR9WV k3 U38X9kWV
e ky R3
d Rk N
3 RR N
N Rj 8
Ry Ry U3jX8dWV d UNkXk3WV
RR@ky 83 k3
kR@jy Re 3
jR@9y Rk 9
9R@8y 3 8
8R@Ryy N R
= Ryy 9 y

h�#H2 d, "?�;�p�/ :Bi� QM i?2 mT/�i2/ a2;K2Mi2`

qBi? i?2 }`bi K2i`B+b- d9XR9W Q7 i?2 p2`b2b ?�/ i?2 +Q``2+i bQHmiBQM BM i?2 iQT 8 `�MFbX qBi?
i?2 b2+QM/ K2i`B+b- 38X9kW Q7 i?2 p2`b2b ?�/ i?2 +Q``2+i bQHmiBQM BM iQT 8 `�MFbX qBi? #Qi?
K2i`B+b- e p2`b2b +QmH/ MQi #2 �M�Hvb2/ �i �HHX h?2b2 �`2 i?2 `2�bQMb 7Q` bm+? +�b2b,

Ç T2`BT?`�biB+ T2`72+i 7Q`Kb, HBF2 /�`Ȑ�vKb�- Ȑpb�vKb�- 2i+X- �`2 `2+Q;MBx2/ �b irQ
b2;K2Mib BMbi2�/ Q7 QM2X h?2b2 �`2MǶi � +QK#BM�iBQM Q7 T`2p2`#b �M/ p2`#b #mi �`2 p2`#�H
+QKTQmM/b r?2`2 i?2 +QKTQM2Mib �`2 MQi bi`QM;Hv #QmM/X >2M+2- Bi Bb /B{+mHi iQ ;Hm2
i?2K iQ;2i?2` iQ K�F2 i?2K 7Q`K � bBM;H2 b2;K2MiX

Ç aBM+2 "?�;�p�/ :Bi� Bb � T�`i Q7 i?2 2TB+ J�?#?`�i�- Bi Bb #QmM/ iQ +QMi�BM +2`i�BM
rQ`/b r?B+? r2`2 BM mb2 T`BQ` iQ SƠBMBǶb �țȪ/?vvŨX aQK2 Q7 i?2b2 �`2 `272``2/ iQ �b
`ț�T`�vQ;� Umb�;2 7`QK ȄțBbX PM2 bm+? 2t�KTH2 Bb T`Bvv`?�bBVX Ai b?QmH/ �+im�HHv #2
bTHBi BMiQ T`BvvŌ �M/ �`?�bB �++Q`/BM; iQ i?2 K2�MBM;- #mi i?2 b�M/?B #2ir22M i?2b2 irQ
rQ`/b /Q2b MQi T`Q/m+2 i?2b2 bTHBibX

dX9Xk *QKT�`BbQM rBi? i?2 KQ/2H 7`QK >2HHrB; �M/ L2?`/B+? UkyR3V
6Q` +QKT�`BM; rBi? bBKBH�` KQ/2Hb- i?2 KQ/2H 7`QK >2HHrB; �M/ L2?`/B+? UkyR3V U`+LLV r�b
+?Qb2M #2+�mb2 Bi r�b �HbQ i`�BM2/ rBi? .*a b2Mi2M+2bX �M/ i?2 KQ/2H mb2/ +?�`�+i2` H2p2H
`2+m``2Mi �M/ +QMpQHmiBQM�H M2m`�H M2irQ`Fb 7Q` b2;K2Mi�iBQMX aBM+2 .*a b2Mi2M+2b r2`2 mb2/
7Q` i?2 �HB;MK2Mi iQ ;2M2`�i2 i?2 7`2[m2M+B2b- � +QKT�`BbQM r�b /QM2 #2ir22M i?2b2 irQ F22TBM;
BM KBM/ i?2 7QHHQrBM; /Bz2`2M+2b,

Ç h?2 `+LL T`Q/m+2b QMHv QM2 bQHmiBQM- r?2`2�b i?2 mT/�i2/ >2`Bi�;2 b2;K2Mi2` T`Q/m+2b
i?2 iQT n bQHmiBQMb- �M/

53



Ç `+LL Bb i`�BM2/ rBi? .*a r?B+? ?�b MQM@+QKTQbBiBQM�H �M�HvbBb 7Q` i?2 +QKTQmM/b- �++Q`/@
BM; iQ i?2 +QMi2ti- r?BH2 i?2 >2`Bi�;2 a2;K2Mi2`Ƕb +QKTQmM/b ?�p2 +QKTQbBiBQM�H �M�HvbBb
T`2/QKBM�MiHvX

aQ- i?2 +QKT�`BbQM r�b `2bi`B+i2/ iQ rQ`/ H2p2H b2;K2Mi�iBQMb r?2`2 i?2 +QKTQmM/ +QKTQ@
M2Mib r2`2 +QMbB/2`2/ bBKBH�` iQ i?2 Qi?2` rQ`/b BM i?2 b2Mi2M+2X h?mb- i?2 T�`�HH2H +Q`Tmb
;2M2`�i2/ 2�`HB2` r�b KQ/B}2/ iQ 2t?B#Bi QMHv i?2 b2;K2Mi�iBQMb rBi?Qmi /Bz2`2MiB�iBM; i?2
rQ`/ bTHBib rBi? i?2 +QKTQmM/ +QKTQM2Mi bTHBibX �M/ QMHv i?2 }`bi bQHmiBQM r�b i�F2M BMiQ
�++QmMi 7Q` +QKT�`BbQMX k89fdyy p2`b2b r2`2 �M�Hvb2/ +Q``2+iHv #v `+LLX AM i?2 +�b2 Q7 i?2
>2`Bi�;2 a2;K2Mi2`- Bi r�b jy3 rBi? i?2 }`bi K2i`B+b �M/ je9 rBi? i?2 b2+QM/ K2i`B+bX
�//BiBQM�HHv- Ryyy b2Mi2M+2b 7`QK i?2 i2bi b2i Q7 >2HHrB; �M/ L2?`/B+? UkyR3V r2`2 i2bi2/ QM

#Qi? i?2 KQ/2Hb U`+LL �M/ i?2 mT/�i2/ a2;K2Mi2`VX h?2 >2`Bi�;2 a2;K2Mi2` r�b mM�#H2 iQ
`2+Q;MBx2 �i H2�bi QM2 rQ`/ BM j38 Q7 i?Qb2 b2Mi2M+2bX aQ- i?2 `2K�BMBM; eR8 b2Mi2M+2b r2`2
+QMbB/2`2/ 7Q` � 7�B` +QKT�`BbQMX h?2 `+LL r�b �#H2 iQ B/2MiB7v i?2 ;`QmM/ i`mi? b2;K2Mi�iBQM
7Q` jdRfeR8 b2Mi2M+2bX h?2 mT/�i2/ >2`Bi�;2 a2;K2Mi2` r�b �#H2 iQ B/2MiB7v kN8feR8 b2Mi2M+2b
+Q``2+iHvX PM Q#b2`p�iBQM- Bi r�b MQi2/ i?�i i?2 /Bz2`2M+2 BM i?2 T2`7Q`K�M+2 r�b T`2/QKBM�MiHv
/m2 iQ i?2 +QKTQbBiBQM�HBiv Q7 i?2 +QKTQmM/b BM i?2 >2`Bi�;2 a2;K2Mi2`X q?BH2 i?2 ;`QmM/
i`mi? b2;K2Mi�iBQM BM i?2 i2bi b2i ?�b i?2 MQM@+QKTQbBiBQM�H �M�HvbBb- i?2 >2`Bi�;2 a2;K2Mi2`
T`Q/m+2b i?2 +QKTQM2Mib b2T�`�i2HvX � 72r bm+? 2t�KTH2b Q7 i?2 +QKTQmM/b �`2 T`2b2Mi2/ BM
i�#H2 3,

LQX :`QmM/ h`mi? a2;K2Mi a2;K2Mi 7`QK >2`Bi�;2 a2;K2Mi2`
R FțŨ`�K�/?m` FțŨ`� K�/?m`
k iBFi�#ŨD iBFi� #ŨD
j K�?`D�T?�H�Ō K�?`D� T?�H�Ō
9 T�Ƣ+�pB/?�K T�Ƣ+� pB/?�K
8 iK�F� ip�K iK�F�ip�K
e T�Ƣ+�`DBT?�H�Ō T�Ƣ+� `DB T?�H�Ō
d �p�FŨ`Ơ� p�i �p�FŨ`Ơ�p�i

h�#H2 3, *QKT�`BbQM Q7 *QKTQbBiBQM�HBiv

�b +QKTQbBiBQM�HBiv /2T2M/b QM +QMi2ti �M/ +�MMQi #2 }M�HBb2/ �i i?2 H2p2H Q7 b2;K2Mi�iBQM-
�M/ i?2 >2`Bi�;2 1M;BM2Ƕb H2tB+QM ?�b � HBKBi�iBQM QM K�Mv Q7 i?2 MQM@+QKTQbBiBQM�H H2tB+QM
2Mi`B2b Q7 i?2 +QKTQmM/b- i?2 a2;K2Mi2` bT2+B}2b i?2 +QKTQmM/ +QKTQM2Mib BM i?2 �M�HvbBbX
>2M+2- BM i?2 ;`QmM/ i`mi? b2;K2Mi�iBQMb Q7 i?2 b2Mi2M+2b i?�i r2`2MǶi b2;K2Mi2/ +Q``2+iHv- i?2
+QKTQmM/b r2`2 bTHBi BMiQ i?2B` +QKTQM2Mib 7Q` ?�pBM; +QKTQbBiBQM�H �M�HvbBb BM �//BiBQM iQ
i?2 MQM@+QKTQbBiBQM�H �M�HvbBbX
h?Bb BM+`2�b2/ i?2 T2`7Q`K�M+2 BM #Qi? i?2 bvbi2KbX 9yRfeR8 b2Mi2M+2b r2`2 �M�Hvb2/ +Q`@

`2+iHv #v `+LL �M/ i?2 >2`Bi�;2 a2;K2Mi2` r�b �#H2 iQ �M�Hvb2 9N3feR8 b2Mi2M+2b Q7 r?B+? 9kR
r2`2 �M�Hvb2/ BM i?2 }`bi TQbBiBQMX h?2 Q#b2`p�iBQMb �`2 T`2b2Mi2/ BM i�#H2 NX

eR8 i2bi b2Mi2M+2b rBi? ;`QmM/ i`mi? +QKTQmM/b rBi? +QKTQbBiBQM�H �M�Hvb2b Q7 +QKTQmM/b
`+LL lT/�i2/ a2;K2Mi2` `+LL lT/�i2/ a2;K2Mi2`

6PlL. jdR kN8 9yR 9kR
q_PL: k99 jky kR9 RRd

h�#H2 N, *QKT�`BbQM Q7 `+LL pb lT/�i2/ a2;K2Mi2`

6`QK i?2 Q#b2`p�iBQMb �M/ i?2 +QKT�`BbQM Q7 i?2 +QKTQbBiBQM�HBiv- Bi Bb Q#b2`p2/ i?�i i?2
M2+2bbBiv Q7 MQM@+QKTQbBiBQM�H �M�Hvb2b Q7 +2`i�BM +QKTQmM/b Bb [m2biBQM�#H2 BM i?2 ;`QmM/
i`mi?X AM i?2 b�K2 r�v- +2`i�BM +QKTQmM/b r?B+? +QmH/ ?�p2 #Qi? +QKTQbBiBQM�H �b r2HH �b
MQM@+QKTQbBiBQM�H �M�Hvb2b UHBF2 M�K2/ 2MiBiB2bV- �`2 iQ #2 H2tB+�HBb2/ BM i?2 >2`Bi�;2 2M;BM2Ƕb
H2tB+QMX
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h?mb- i?2 /Bz2`2M+2b BM i?2 r�v +QKTQmM/b �`2 �M�Hvb2/ BM .*a �M/ >2`Bi�;2 a2;K2Mi2` Bb
QM2 Q7 i?2 K�BM `2�bQMb 7Q` i?Bb T2`7Q`K�M+2 /Bz2`2M+2X �M/ i?�i Bb i?2 K�DQ` Q#bi�+H2 iQ bQHp2
r?BH2 i`vBM; iQ �HB;M i?2b2 irQ bvbi2Kb iQ T`Q/m+2 � T`QT2` /�i�b2i 7Q` b2;K2Mi�iBQM i�bFb BM
a�MbF`BiX

3 AM72`2M+2b �M/ *QM+HmbBQM
h?2 �HB;MK2Mi T`Q+2bb �M/ i?2 2tT2`BK2Mib rBi? i?2 /�i�b2i Q#i�BM2/ i?2`2�7i2` T`QpB/2/
mb i?`22 BKTQ`i�Mi +m2b iQ T`Q+22/ 7Q`r�`/ iQr�`/b i?2 /2p2HQTK2Mi Q7 >2`Bi�;2 a2;K2Mi2`X
a2p2`�H �MQK�HB2b Q7 i?2 a2;K2Mi2` r2`2 /Bb+Qp2`2/ �M/ +Q``2+i2/ rBi? i?2 ?2HT Q7 i?2 `2bmHib
7`QK i?2 2tT2`BK2MibX

3XR AKT`Qp2K2Mi iQ i?2 >2`Bi�;2 1M;BM2
6B`bi- i?2 H2tB+QM r�b mT/�i2/ #v i?2 �//BiBQM Q7 rQ`/b i?�i r2Mi mM`2+Q;MBx2/ #v i?2 2M;BM2X
h?2 "?�;�p�/ :Bi� p2`b2b r2`2 mb2/ ?2`2 �b � /2p2HQTK2Mi +Q`Tmb iQ T`QpB/2 722/#�+F 7Q` i?2
a2;K2Mi2`X �b /Bb+mbb2/ BM b2+iBQM kXk- bm+? 2Mi`B2b r2`2 �//2/ iQ i?2 H2tB+QM iQ ?�M/H2 Qmi Q7
pQ+�#mH�`v rQ`/bX JQbiHv- i�//?Bi�b rBi? bm{t2b ip�- i- p�i- +QKTQmM/b rBi? T`2}t2b b�- bm-
pB- /mb- 2i+X �M/ i?Qb2 �;2Mi MQmMb �M/ �+iBQM MQmMb r?B+? r2`2 2M+QmMi2`2/ BM i?2 p2`b2b �M/
r?B+? �`2 MQi ;2M2`�i2/ bvbi2K�iB+�HHv #v i?2 2M;BM2 r2`2 �//2/X
a2+QM/- +2`i�BM +QK#BM�iBQMb Q7 T`2p2`#b rBi? `QQi 7Q`Kb �M/ FȄ/�Mi�b r2`2 MQi T2`KBii2/-

r?B+? T`2p2Mi2/ i?2 `2+Q;MBiBQM Q7 +Q``2bTQM/BM; 7Q`KbX h?2 b2;K2Mi2` ?�b � i�#H2- }tBM; 7Q`
�Mv `QQi �M/ ;�Ơ� r?�i pQB+2b �`2 �HHQr2/ 7Q` � ;Bp2M b2[m2M+2 Q7 T`2p2`#bX �//BM; 2Mi`B2b iQ
i?2 i�#H2 �HHQr2/ i?2 `2+Q;MBiBQM Q7 i?2 KBbbBM; T�/�bX
h?B`/- iQ ?�M/H2 i?2 rQ`/b rBi? bm{t2b +Bi- +�M� U`272` b2+iBQM dX9XRV- i?2 +Q``2bTQM/BM;

T`QMQKB�H 7Q`Kb r2`2 ;Hm2/ rBi? i?2 bm{t2b �M/ K�/2 iQ #2 ;2M2`�i2/ #v i?2 2M;BM2X
6Qm`i?- H2tB+�HBb2/ +QKTQmM/b r2`2 i`2�i2/ �b � r?QH2 2p2M B7 i?2v +QmH/ #2 ;2M2`�i2/

�b � +QK#BM�iBQM Q7 +QKTQM2Mi TB2+2b U7Q` i?2 M�K2/ 2MiBiB2b r?Qb2 K2�MBM;b �`2 MQM@
+QKTQbBiBQM�HVX
>�pBM; �//2/ i?2b2 rQ`/b- r2 r2`2 �#H2 iQ Q#i�BM #2ii2` `2bmHib Uk9W BM+`2�b2 BM T`2+BbBQMVX

�b /Bb+mbb2/ BM dX9XR- i?2 2M;BM2 +QmH/MǶi T`Q/m+2 bQHmiBQMb 7Q` N9 p2`b2b BM bi�;2 R �b 2�+? Q7
i?2 p2`b2 ?�/ �i H2�bi QM2 mM`2+Q;MBx2/ rQ`/X AM i?2 b2+QM/ �M/ i?B`/ bi�;2b- bQHmiBQMb r2`2
7QmM/ 7Q` 33 Q7 i?2b2X
�HbQ- i?2 2M;BM2 +QmH/MǶi }M/ i?2 +Q``2+i bQHmiBQM BM i?2 #2bi 8y bQHmiBQMb 7Q` 39 p2`b2b #2+�mb2

Q7 i?2 +QKTQmM/b r?B+? ?�/ i?2B` +QKTQM2Mib bTHBi #v i?2 2M;BM2 UMQi `2+Q;MBx2/ �b M�K2/
2MiBiB2bVX h?2b2 r2`2 `2+Q;MBx2/ �7i2` �//BM; i?2 H2tB+�H 2Mi`B2b 7Q` i?2b2 +QKTQmM/bX
6B7i?- i?2 /Qp2i�BHBM; �H;Q`Bi?K r�b �HbQ KQ/B}2/ iQ K�F2 Bi +QMbBbi2Mi rBi? i?2 ;`�T?B+�H

BMi2`7�+2X h?Bb r�b 7�bi2`- T`Q/m+2/ KQ`2 �++m`�i2 `2bmHib i?�M i?2 �H;Q`Bi?K i?�i r�b #mBHi
7Q` i?2 _2�/2`X aBM+2 i?2 ;`�T?B+�H BMi2`7�+2 /Q2b MQi M�``Qr /QrM iQ � bBM;H2 Q` � HBKBi2/
MmK#2` Q7 TQbbB#H2 bQHmiBQMb- Bi `2[mB`2b �//BiBQM�H 2zQ`i 7`QK i?2 mb2` 7Q` T`QpB/BM; i?2 +Q``2+i
b2;K2Mi�iBQM- �Hi?Qm;? Bi Bb 2{+B2Mi �M/ mb2`@7`B2M/HvX h?2 mT/�i2/ `�MFBM; �H;Q`Bi?K ?2HTb BM
i`mM+�iBM; i?2 2MiB`2 HBbi Q7 TQbbB#H2 bQHmiBQMb iQ � HBKBi2/ b2i Ub�v- 8- Ry- Q` 8yV- rBi?Qmi �Mv
bB;MB}+�Mi HQbb Q7 `2+�HHX Ai Bb Q#b2`p2/ BM i�#H2 d i?�i 38W Q7 i?2 p2`b2b ?�p2 i?2B` bQHmiBQMb BM
iQT 8 `�MFb- �M/ KQ`2 i?�M NyW Q7 i?2 bQHmiBQMb �`2 7QmM/ BM i?2 iQT Ry `�MFb QrBM; iQ i?2
BKT`Qp2K2Mi BM i?2 H2tB+QM �M/ i?2 KQ/B}2/ `�MFBM; �H;Q`Bi?KX
aBti?- i?2 7`2[m2M+B2b r2`2 T`QpB/2/ �b � HBbi BM E`Bb?M�M �M/ EmHF�`MB UkyRNV r?2`2 �++2bbBM;

i?2 7`2[m2M+B2b /2H�v2/ i?2 T`Q+2bbX hQ K�F2 Bi +QMbBbi2Mi rBi? i?2 /�i� bi`m+im`2b mb2/ BM i?2
2M;BM2 �M/ �HbQ iQ bT22/ mT i?2 �++2bb `�i2- i?2 7`2[m2M+B2b r2`2 BMi2;`�i2/ BMiQ i?2 M2rHv
7Q`K2/ /2+Q`�i2/ i`B2 bi`m+im`2 r?B+? ?QH/b #Qi? i?2 rQ`/b �M/ 7`2[m2M+B2b #v b?�`BM; i?2
bm{t2b- bBKBH�` iQ i?2 i`B2 bi`m+im`2b #mBHi 7Q` i?2 H2tB+QMX AMbi2�/ Q7 TQTmH�iBM; i?2 7`2[m2M+B2b
BM i?2 ;2M2`�i2/ i`B2 bi`m+im`2 i?�i ?QH/b i?2 2tBbiBM; H2tB+QM- � b2T�`�i2 i`B2 bi`m+im`2 r�b #mBHi
7Q` i?2b2 7`2[m2M+B2b- K�FBM; Bi � b2T�`�i2 KQ/mH2X
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a2p2Mi?- r?2M QMHv i?2 rQ`/ T`Q#�#BHBiv r�b mb2/- +Q``2+i bQHmiBQMb r2`2 T`Q/m+2/ BM i?2 iQT
Ry `�MFb 7Q` NkW Q7 i?2 p2`b2bX h?2 Qi?2` K2i`B+b- r?2`2 #Qi? i?2 rQ`/ T`Q#�#BHBiv �M/ i?2
b�M/?B T`Q#�#BHBiv Q7 2�+? Q7 i?2 b2;K2Mib r�b mb2/- T`Q/m+2b +Q``2+i bQHmiBQMb BM iQT Ry bQHmiBQMb
7Q` 3jWX h?2 K2i`B+b Bb bBKBH�` iQ }`bi Q`/2` J�`FQp KQ/2H 2t+2Ti i?�i i?2 +m``2Mi T`Q#�#BHBiv
/Q2b MQi ?�p2 �Mv /2T2M/2M+2 QM i?2 T`2pBQmb bi�i2Ƕb T`Q#�#BHBiv #2+�mb2 i?2 b2;K2Mib �`2 MQi
+QMbB/2`2/ �b bi�i2b �b i?2b2 b2;K2Mib �`2 i�F2M �HH �i QM+2X �M/ i?2 T`Q#�#BHBiB2b �`2 +�H+mH�i2/
7Q` 2�+? Q7 i?2 b2;K2Mib �M/ +mKmH�iBp2Hv i?2B` T`Q/m+i Bb Q#i�BM2/X
6BM�HHv- i?2 �HB;MK2Mi T`Q+2bb T`QpB/2b 7Q` 2p2`v rQ`/ BM i?2 b2Mi2M+2- Bib #�b2 H2KK�- /2`Bp2/

H2KK�- *L: p�Hm2- T`2p2`# �M/ KQ`T?QHQ;B+�H �M�HvbBbX *m``2MiHv- QMHv i?2 rQ`/ �M/ Bib
7`2[m2M+v �`2 #2BM; mb2/ #v i?2 �H;Q`Bi?KX 1tT2`BK2Mib rBi? Qi?2` T�`�K2i2`b b?QmH/ #2 i`B2/
7Q` #2ii2` `2bmHibX �HbQ- i?2b2 +QmH/ #2 mb2/ BM 7m`i?2` bi�;2b Q7 b2Mi2MiB�H �M�Hvb2bX

3Xk AMi2;`�iBM; i?2 mT/�i2b rBi? a�Ǝb/?�MŨ iQQHb
h?2 +QHH�#Q`�iBp2 2zQ`i #2ir22M i?2 a�MbF`Bi >2`Bi�;2 1M;BM2 �M/ a�Ǝb/?�MŨ i2�K U>m2i
�M/ EmHF�`MB- kyR9V 2M�#H2b +`Qbb@TH�i7Q`K �M�Hvb2b Q7 b2Mi2M+2bX *m``2MiHv- Bi Bb H27i iQ i?2
mb2` iQ +?QQb2 i?2 +Q``2+i Q` BMi2M/2/ bQHmiBQM BM i?2 >2`Bi�;2 b2;K2Mi2`- �M/ i?2M b2M/ Bi
iQ i?2 �Mmb`�F� BM i?2 a�Ǝb/?�MŨ 7Q` T�`bBM; i?2 b2Mi2M+2X qBi? i?2 ?2HT Q7 i?2 `�MFBM;
BM+Q`TQ`�i2/ BM i?2 2M;BM2- Bi Bb MQr TQbbB#H2 iQ M�``Qr /QrM iQ i?2 #2bi n bQHmiBQMb- �M/ +?QQb2
7`QK i?Qb2X �;�BM- HQQFBM; �i i?2 T2`7Q`K�M+2 +QKT�`BbQM Q7 i?2 "?�;�p�/ :Bi� +Q`Tmb- 38W
Q7 i?2 p2`b2b ?�/ i?2B` bQHmiBQMb BM i?2 iQT 8 `�MFb K�FBM; Bi 2�bv 7Q` i?2 mb2`b iQ `2/B`2+i iQ
i?2 a�Ǝb/?�MŨX aQ- i?2 >2`Bi�;2 a2;K2Mi2` �+ib �b i?2 7`QMi 2M/ iQ b2;K2Mi i?2 b2Mi2M+2- �M/
T`QpB/2 i?2 #2bi bQHmiBQMUbV r?2`2 i?2 mb2` +?QQb2b QM2 bQHmiBQM UBMbi2�/ Q7 BM/BpB/m�H b2;K2Mib
�b BM i?2 Q`B;BM�H b2;K2Mi2`Ƕb BMi2`7�+2V- iQ T�`b2 rBi? i?2 ?2HT Q7 i?2 �Mmb`�F� BM i?2 #�+F@2M/X
qBi? i?2 /2p2HQTK2Mi Q7 i?2 bi�iBbiB+�H /�i�- i?2 p�Hm2 Q7 n b?QmH/ /2+`2�b2 ;`�/m�HHvX �b

�`QmM/ 9yy-yyy .*a b2Mi2M+2b ?�p2 iQ #2 /2�Hi rBi? 7m`i?2` 7Q` �M�HvbBM; i?2 Bbbm2b BM �HB;MK2Mi-
i?2 MmK#2` Q7 �HB;M2/ b2Mi2M+2b Bb #QmM/ iQ BM+`2�b2X h?2 7`2[m2M+B2b Q7 rQ`/b �M/ i`�MbBiBQMb
�HbQ BM+`2�b2b �HQM; rBi? M2r rQ`/b #2BM; �//2/ iQ i?2 HBbibX

3Xj AKT`Qp2K2Mi iQ i?2 `272`2M+2 +Q`TQ`�
�b /Bb+mbb2/ BM b2+iBQM kXR- i?2`2 �`2 � 72r HBKBi�iBQMb Q7 .*a HBF2 i?2 BM+QMbBbi2M+B2b BM i?2
�M�HvbBb- 2``Q`b /m2 iQ b2;K2Mi�iBQM �M/ +QKTQmM/ bTHBibX h?2 �HB;MK2Mi T`Q+2bb ?2HT2/ BM
K�M�;BM; i?2b2 Bbbm2b �M/ �pQB/BM; i?2b2 BM i?2 `2bmHi�Mi /�i�b2iX h?2b2 �`2 /Bb+mbb2/ ?2`2
�HQM; rBi? i?2 bi�i2 Q7 i?2 Qi?2` +Q`TQ`� mb2/ @ a>Jh �M/ "?�;�p�/ :Bi�X
6B`bi- BM bQK2 Q7 i?2 +�b2b- i?2 �Mmbp`�b r2`2 +QMp2`i2/ iQ +Q``2bTQM/BM; �MmMbBF�bX
a2+QM/- i?2 BM+HmbBQM Q7 #Qi? i?2 #�b2 �M/ /2`Bp2/ bi2Kb BM i?2 /�i�b2i rBi? i?2 ?2HT Q7

i?2 �M�Hvb2b 7`QK >2`Bi�;2 1M;BM2- KQ/B7vBM; i?2 BB+b Q7 +2`i�BM +QKTQmM/b r?B+? r2`2 BM i?2
H2KK� 7Q`K�i iQ i?2 BB+ 7Q`K�i- ?�M/HBM; T`2@p2`#b #v ;HmBM; i?2K iQ i?2B` +Q``2bTQM/BM; rQ`/
7Q`Kb- 2i+ r2`2 �//BiBQM�HHv /QM2 iQ KQ/B7v i?2 �M�Hvb2b Q7 .*aX
h?B`/- i?2 �M�Hvb2b T`Q/m+2/ #v i?2 >2`Bi�;2 a2;K2Mi2` ?�b /2i�BHb HBF2 ?QKQMvKv BM/2t

r?B+? /2MQi2b i?2 rQ`/ b2Mb2X J�TTBM; i?2b2 rBi? i?2 b2Mb2b Q7 .*a rQ`/b Bb � i2/BQmb i�bF-
�b i?2 K�TTBM; Bb QM2 iQ K�Mv 7`QK .*a iQ >2`Bi�;2Ƕb H2tB+QM �M/ ?2M+2- /Bz2`2Mi b2Mb2b Q7
i?2 b�K2 H2KK� r2`2 +Hm##2/ iQ;2i?2` BM i?2 �M�Hvb2b Q7 i?2 a> 2M;BM2X
6Qm`i?- K�Mv Q7 i?2 +QKTQmM/b r?B+? ?�/ MQM@+QKTQbBiBQM�H K2�MBM; r2`2 �M�Hvb2/ �b �

r?QH2 2MiBivX aQK2iBK2b- i?2v ?�p2 iQ #2 +?�M;2/ iQ +QKTQM2Mib UBB+b �M/ B7+bV /2T2M/BM; QM
i?2 +QMi2ti- r?B+? Bb Qmi Q7 i?2 b+QT2 Q7 +m``2Mi `2b2�`+?X
6B7i?- i?2 K�BM �/p�Mi�;2 Q7 a> TH�i7Q`K Bb i?2 �p�BH�#BHBiv Q7 KQ`T?QHQ;B+�H +QMbi`m+ib r?B+?

Bb Q#i�BM2/ rBi? i?2 ?2HT Q7 i?2 ;2M2`�iBp2 i�;b2i Q7 i?2 TH�i7Q`KX �M/ .*a T`QpB/2b �#bi`�+i
2MiBiB2b HBF2 *L: p�Hm2b r?B+? +QmH/ ?�p2 KmHiBTH2 �M�HvbBb TQbbB#BHBiB2bX h?2 �HB;MK2Mi T`Q@
+2bb ?2HT2/ BM K�TTBM; i?2b2 *L: p�Hm2b rBi? i?2 KQ`T?QHQ;B+�H �M�Hvb2b- i?mb T`QpB/BM; i?2
`2bmHi�Mi /�i�b2i #Qi? T�`�K2i2`bX
a>Jh +Q`Tmb r�b mb2/ 7Q` +QKT�`BbQMb Q7 i?2 T2`7Q`K�M+2 Q7 i?2 a2;K2Mi2` Qp2` /Bz2`2Mi

K2i`B+b- �M/ /Bz2`2Mi `�MFBM; �H;Q`Bi?KbX qBi? i?2 ?2HT Q7 i?2b2 +QKT�`BbQMb- r2 +�M BM72`
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i?�i i?2 BKT`Qp2K2Mib iQ i?2 �HB;MK2Mi T`Q+2bb rQmH/ `2bmHi BMiQ �M BKT`Qp2/ /�i�b2i- r?B+?
rQmH/ i?2M T`QpB/2 mb #2ii2` bi�iBbiB+bX AM b2+iBQM dXj- i?2 +HQb2M2bb Q7 i?2 i?`22 ;2M2`�i2/
+Q`TQ`� rBi? `2bT2+i iQ i?2 `2+�HH Q7 i?2 2M;BM2 r�b /Bb+mbb2/ UkNf9j p2`b2b T`Q/m+BM; `2bmHibVX
a>Jh biQQ/ Qmi rBi? jjf9j p2`b2b T`Q/m+BM; +Q``2+i `2bmHibX "mi BM i�#H2 9 i?2 +HQb2M2bb Q7
i?2 a>Jh +Q`Tmb rBi? i?2 /�i�b2i ;2M2`�i2/ 7`QK Qp2`�HH �HB;MK2Mi r�b b?QrM U8jW Q7 i?2
p2`b2b Q#i�BM2/ i?2 +Q``2+i bQHmiBQM rBi? a>Jh +Q`Tmbc 9eW rBi? i?2 H�i2bi /�i�b2i 7`QK H�i2bi
�HB;MK2MiVX hrQ i?B`/b Q7 i?2 .*a b2Mi2M+2b �`2 iQ #2 �M�Hvb2/ 7Q` Bbbm2bX �HbQ- �KQM;bi i?2
�HB;M2/ b2Mi2M+2b- Rjy-yyy ?�/ bBM;H2 bQHmiBQM TQbbB#BHBiB2bX h?2 `2K�BMBM; 38-yyy b2Mi2M+2b ?�/
KmHiBTH2 K�TTBM;bX h`mM+�iBM; i?2b2 BMiQ � bBM;H2 bQHmiBQM Bb #2vQM/ i?2 b+QT2 Q7 i?2 +m``2Mi
`2b2�`+? �b i?2 /Bz2`2Mi TQbbB#BHBiB2b �`Bb2 KQbiHv /m2 iQ +QKTQmM/ 7Q`K�iBQMb �M/ +QMi2tim�H
/Bz2`2M+2bX
AM b2+iBQM dX9XR- Bi r�b K2MiBQM2/ i?�i Qmi Q7 dyy p2`b2b Q7 i?2 "?�;�p�/ :Bi�- kd3 p2`b2b

r2`2 T`QpB/2/ rBi? �//BiBQM�H b2;K2Mi�iBQM bQHmiBQMb #2+�mb2 Q7 i?2 mMK�i+?2/ M�K2/ 2MiBiB2b
Q` +QKTQmM/b r?B+? 2Bi?2` `2[mB`2 +QKTQbBiBQM�H �M�Hvb2b Q` MQM@+QKTQbBiBQM�H �M�Hvb2bX h?Bb
Bb �;�BM #2vQM/ i?2 b+QT2 Q7 i?2 +m``2Mi `2b2�`+? �b i?2 /Bz2`2M+2b �`2 T`2b2Mi BM i?2 K2�MBM;b
Q7 i?2 p2`b2b �M/ �HbQ Bi /2T2M/b QM i?2 /2bB;M /2+BbBQMb Q7 i?2 bvbi2Kb mM/2` mb2X
6BM�HHv- i?2 +QKT�`BbQM rBi? i?2 KQ/2H 7`QK >2HHrB; �M/ L2?`/B+? UkyR3V Ub2+iBQM dX9XkV

T`QpB/2/ mb +H2�` /BbiBM+iBQMb QM ?Qr i?Bb mT/�i2/ b2;K2Mi2` Bb #2ii2` rBi? `2bT2+i iQ /Bz2`2M@
iB�iBM; i?2 b2;K2Mi�iBQM rBi?BM +QKTQmM/b �M/ i?�i #2ir22M /Bz2`2Mi rQ`/b- T`QpB/BM; HBKBi2/
KmHiBTH2 bQHmiBQMb QrBM; iQ i?2 /Bz2`2Mi K2�MBM; TQbbB#BHBiB2b- 2i+X h?2 mT/�i2/ a2;K2Mi2` /B/
QmiT2`7Q`K i?2 KQ/2H rBi? KQ`2 MmK#2` Q7 p2`b2b �M�Hvb2/ +Q``2+iHv 7Q` i?2 "?�;�p�/ :Bi� i2bi
p2`b2bX �Hi?Qm;? i?2 M2m`�H M2irQ`F KQ/2H T2`7Q`K2/ #2ii2` 7Q` i?2 i2bi b2Mi2M+2b 7`QK >2HHrB;
�M/ L2?`/B+? UkyR3V- r?2M i?2 +QKTQbBiBQM�HBiv Q7 i?2 +QKTQmM/b r�b BM+Hm/2/ �KQM;bi i?2
;`QmM/ i`mi? b2;K2Mi�iBQMb- i?2 mT/�i2/ a2;K2Mi2` /B/ T2`7Q`K #2ii2`X h?Bb b?Qr2/ i?2 BK@
TQ`i�M+2 Q7 +QKTQbBiBQM�HBiv �i i?2 b2;K2Mi�iBQM H2p2H �M/ ?Qr i?2 >2`Bi�;2 a2;K2Mi2` M22/b
iQ ?�M/H2 i?2 +QKTQbBiBQM�HBiv Q7 i?2 +QKTQmM/ rQ`/bX Ai �HbQ #`Qm;?i Qmi i?2 M2+2bbBiv Q7 mT@
/�iBM; i?2 H2tB+QM rBi? i?2 mM`2+Q;MBx2/ rQ`/bX Pi?2` +QKTmi�iBQM�H T�`�K2i2`b HBF2 `2bTQMb2
iBK2- i`�BMBM; iBK2 �M/ bT�+2- 2i+ �`2 �HbQ iQ #2 +QMbB/2`2/ iQ T`QTQb2 � bi`QM; +QKT�`BbQM Q7
i?2b2 irQ bvbi2KbX
h?2 BMi2MiBQM #2?BM/ i?Bb rQ`F r�b iQ T`QpB/2 � /�i�b2i r?B+? Bb `B+? BM KQ`T?QHQ;B+�H �M/

H2tB+�H �M�Hvb2b- �M/ r?B+? T`QpB/2b �b Km+? /2i�BHb �b TQbbB#H2 `2;�`/BM; i?2 b2Mi2M+2b �M/
rQ`/bX h?2 �HB;MK2Mi T`Q+2bb /B/ T�p2 i?2 r�v iQ #mBH/BM; bm+? � /�i�b2i r?B+? r�b mb2/ QM
i?2 2tBbiBM; a2;K2Mi2` iQ BKT`Qp2 Bi 7m`i?2`X h?mb- i?2 `2bmHi�Mi /�i�b2i +QmH/ ;Bp2 `Bb2 iQ �
?QKQ;2M2Qmb ;QH/ +Q`Tmb r?B+? +QmH/ BM im`M #2 mb2/ 7Q` p�`BQmb 7m`i?2` i�bFb Q7 b2Mi2MiB�H
�M�HvbBbX

_272`2M+2b
amb?�Mi .�p2- �`mM EmK�` aBM;?- S`�i?Qb? �X SX- �M/ "`2D2b? G�HHX kykRX L2m`�H +QKTQmM/@rQ`/

Ub�M/?BV ;2M2`�iBQM �M/ bTHBiiBM; BM b�MbF`Bi H�M;m�;2X AM *P.a@*PJ�. kykR, 3i? �*J AE..
*P.a �M/ kei? *PJ�.- oB`im�H 1p2Mi- "�M;�HQ`2- AM/B�- C�Mm�`v k@9- kykR- T�;2b RdRĜRddX �*JX

S�r�M :Qv�H �M/ :û`�`/ >m2iX kyReX .2bB;M �M/ �M�HvbBb Q7 � H2�M BMi2`7�+2 7Q` a�MbF`Bi +Q`Tmb
�MMQi�iBQMX CQm`M�H Q7 GBM;mBbiB+ JQ/2HBM;- 9UkV,RRdĜRkeX

S�r�M :Qv�H- :û`�`/ >m2i- �K#� EmHF�`MB- S2i2` a+?�`7- �M/ _�HT? "mMF2`X kyRkX � /Bbi`B#mi2/
TH�i7Q`K 7Q` a�MbF`Bi T`Q+2bbBM;X AM *PGAL:- T�;2b RyRRĜRyk3X

�MBHFmK�` :mTi�X kyRkX a�MbF`Bi *QKTQmM/ S`Q+2bbQ`X S?X.X i?2bBb- lMBp2`bBiv Q7 >v/2`�#�/- >v/2`@
�#�/X

PHBp2` >2HHrB; �M/ a2#�biB�M L2?`/B+?X kyR3X a�MbF`Bi rQ`/ b2;K2Mi�iBQM mbBM; +?�`�+i2`@H2p2H `2+m``2Mi
�M/ +QMpQHmiBQM�H M2m`�H M2irQ`FbX AM S`Q+22/BM;b Q7 i?2 kyR3 *QM72`2M+2 QM 1KTB`B+�H J2i?Q/b BM
L�im`�H G�M;m�;2 S`Q+2bbBM;- T�;2b kd89Ĝkdej- "`mbb2Hb- "2H;BmK- P+iQ#2`@LQp2K#2`X �bbQ+B�iBQM 7Q`
*QKTmi�iBQM�H GBM;mBbiB+bX
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PHBp2` >2HHrB;X kyyNX a�MbF`Bii�;;2`- � biQ+?�biB+ H2tB+�H �M/ TQb i�;;2` 7Q` a�MbF`BiX AM G2+im`2 LQi2b
BM �`iB}+B�H AMi2HHB;2M+2X

PHBp2` >2HHrB;- kyRyĜkyRNX h?2 .B;Bi�H *Q`Tmb Q7 a�MbF`Bi U.*aVX

PHBp2` >2HHrB;X kyReX .2i2+iBM; b2Mi2M+2 #QmM/�`B2b BM a�MbF`Bi i2tibX AM S`Q+22/BM;b Q7 *PGAL: kyRe-
i?2 kei? AMi2`M�iBQM�H *QM72`2M+2 QM *QKTmi�iBQM�H GBM;mBbiB+b, h2+?MB+�H S�T2`b- T�;2b k33ĜkNd-
Pb�F�- C�T�M- .2+2K#2`X h?2 *PGAL: kyRe P`;�MBxBM; *QKKBii22X

:û`�`/ >m2i �M/ �K#� EmHF�`MBX kyR9X a�MbF`Bi HBM;mBbiB+b r2# b2`pB+2bX AM S`Q+22/BM;b Q7 *PGAL:
kyR9- i?2 k8i? AMi2`M�iBQM�H *QM72`2M+2 QM *QKTmi�iBQM�H GBM;mBbiB+b, avbi2K .2KQMbi`�iBQMb- T�;2b
93Ĝ8RX

:û`�`/ >m2i �M/ A/B` G�MF`BX kyR3X S`2HBKBM�`v /2bB;M Q7 � a�MbF`Bi +Q`Tmb K�M�;2`X AM :û`�`/ >m2i
�M/ �K#� EmH�F`MB- 2/BiQ`b- S`Q+22/BM;b Q7 *QKTmi�iBQM�H a�MbF`Bi �M/ .B;Bi�H >mK�MBiB2b- R3i?
qa*X

:û`�`/ >m2i �M/ "2MQŗi _�x2iX kyR8X *QKTmiBM; rBi? `2H�iBQM�H K�+?BM2bX J�i?2K�iB+�H ai`m+im`2b BM
*QKTmi2` a+B2M+2- T�;2b RĜky- P+iQ#2`X

:û`�`/ >m2iX kyyjX G2tB+QM@/B`2+i2/ b2;K2Mi�iBQM �M/ i�;;BM; Q7 a�MbF`BiX AM sAAi? qQ`H/ a�MbF`Bi
*QM72`2M+2- >2HbBMFB- 6BMH�M/X 6BM�H p2`bBQM BM h?2K2b �M/ h�bFb BM PH/ �M/ JB//H2 AM/Q@�`v�M
GBM;mBbiB+b- 1/bX "2`iBH hBFF�M2M �M/ >2BM`B+? >2ii`B+?X- T�;2b jydĜjk8- .2H?B- �m;mbiX JQiBH�H "�@
M�`bB/�bbX

:û`�`/ >m2iX kyy8X � 7mM+iBQM�H iQQHFBi 7Q` KQ`T?QHQ;B+�H �M/ T?QMQHQ;B+�H T`Q+2bbBM;- �TTHB+�iBQM iQ �
a�MbF`Bi i�;;2`X CX 6mM+iBQM�H S`Q;`�KKBM;- R8-9,8djĜeR9X

�K`Bi? E`Bb?M�- S�p�MFmK�` a�imHm`B- �M/ S�r�M :Qv�HX kyRdX � /�i�b2i 7Q` b�MbF`Bi rQ`/ b2;K2M@
i�iBQMX AM S`Q+22/BM;b Q7 i?2 CQBMi aA:>lJ qQ`Fb?QT QM *QKTmi�iBQM�H GBM;mBbiB+b 7Q` *mHim`�H
>2`Bi�;2- aQ+B�H a+B2M+2b- >mK�MBiB2b �M/ GBi2`�im`2- T�;2 Ry8ĜRR9X �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H
GBM;mBbiB+b- �m;mbiX

�K`Bi? E`Bb?M�- "Bb?�H a�Mi`�- a�bB S`�b�Mi? "�M/�`m- :�m`�p a�?m- oBb?Mm .mii a?�`K�- S�p�MFm@
K�` a�imHm`B- �M/ S�r�M :Qv�HX kyR3X 6`22 �b BM 7`22 rQ`/ Q`/2`, �M 2M2`;v #�b2/ KQ/2H 7Q` rQ`/
b2;K2Mi�iBQM �M/ KQ`T?QHQ;B+�H i�;;BM; BM a�MbF`BiX AM S`Q+22/BM;b Q7 i?2 kyR3 *QM72`2M+2 QM 1KTB`@
B+�H J2i?Q/b BM L�im`�H G�M;m�;2 S`Q+2bbBM;- T�;2b k88yĜk8eR- "`mbb2Hb- "2H;BmK- P+iQ#2`@LQp2K#2`X
�bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+bX

�K`Bi? E`Bb?M�- �b?BK :mTi�- .22T�F :�`�b�M;B- S�p�MFmK�` a�imHm`B- �M/ S�r�M :Qv�HX kyky�X
E22T Bi bm`T`BbBM;Hv bBKTH2, � bBKTH2 }`bi Q`/2` ;`�T? #�b2/ T�`bBM; KQ/2H 7Q` DQBMi KQ`T?QbvMi�+iB+
T�`bBM; BM a�MbF`BiX AM S`Q+22/BM;b Q7 i?2 kyky *QM72`2M+2 QM 1KTB`B+�H J2i?Q/b BM L�im`�H G�M;m�;2
S`Q+2bbBM; U1JLGSV- T�;2b 9dNRĜ9dNd- PMHBM2- MQpX �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+bX

�K`Bi? E`Bb?M�- "Bb?�H a�Mi`�- �b?BK :mTi�- S�p�MFmK�` a�imHm`B- �M/ S�r�M :Qv�HX kyky#X � ;`�T?@
#�b2/ 7`�K2rQ`F 7Q` bi`m+im`2/ T`2/B+iBQM i�bFb BM a�MbF`BiX *QKTmi�iBQM�H GBM;mBbiB+b- 9eU9V,d38Ĝ398-
.2+2K#2`X

a`B`�K E`Bb?M�M �M/ �K#� EmHF�`MBX kyRNX a�MbF`Bi b2;K2Mi�iBQM `2pBbBi2/X AM S`Q+22/BM;b Q7 A*PL
kyRN- i?2 AMi2`M�iBQM�H *QM72`2M+2 QM L�im`�H G�M;m�;2 S`Q+2bbBM;- >v/2`�#�/- .2+2K#2`X

�K#� EmHF�`MB �M/ .2p�M�M/ a?mFHX kyyNX a�MbF`Bi KQ`T?QHQ;B+�H �M�Hvb2`, aQK2 Bbbm2bX AM/B�M
GBM;mBbiB+b- dyUR@9V,ReNĜRddX

�K#� EmHF�`MBX kyRNX a�MbF`Bi S�`bBM; #�b2/ QM i?2 i?2Q`B2b Q7 ȏ#/�#Q/?�X AA�a- a?BKH� �M/ . E
S`BMirQ`H/X

�K#� EmHF�`MBX kykRX a�MbF`Bi T�`bBM; 7QHHQrBM; BM/B�M i?2Q`B2b Q7 p2`#�H +Q;MBiBQMX �*J h`�Mb�+iBQMb
QM �bB�M �M/ GQr@_2bQm`+2 G�M;m�;2 AM7Q`K�iBQM S`Q+2bbBM;- kyUkV,RĜj3- �T`BHX

S2i2` a+?�`7 �M/ J�H+QHK >vK�MX kyyNX GBM;mBbiB+ Abbm2b BM 1M+Q/BM; a�MbF`BiX JQiBH�H "�M�`bB/�bb-
.2H?BX
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