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mM/2`BMp2biK2Mi BM T`2p2MiBp2- �b QTTQb2/ iQ +m`�iBp2- ?2�Hi? +�`2 Bb /B{+mHi iQ 2tTH�BM BM � Tm`2Hv
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`�iBQM�H KQ/2HX 6Q` BMbi�M+2- TQbBiBM; H�`;2 /BbmiBHBiv +Qbib 7`QK T`2p2MiBp2 ?2�Hi? �+iBpBiB2b rQmH/ MQi
#2 2MQm;? iQ 2tTH�BM i?2 HQr H2p2Hb Q7 ?2�Hi? BMp2biK2Mib- �b i?Bb 2tTH�M�iBQM Bb �i Q//b rBi? i?2 ?B;?
b2MbBiBpBiv Q7 /2K�M/ 7Q` T`2p2MiBp2 ?2�Hi? iQ bK�HH /Bz2`2M+2b BM T`B+2 Q` +QMp2MB2M+2X

q2 mb2 i?2 +�b2 Q7 ?2�Hi? iQ 2tTHQ`2 � KQ`2 ;2M2`�H Bbbm2, i?2 `QH2 Q7 KBb@T`2/B+iBQM Q7 7m@
im`2 T`272`2M+2b BM b?�TBM; +m``2Mi KBb@QTiBKBx�iBQM �M/ +?QB+2bX � ;2M2`�H BMbB;?i 7`QK #2?�pBQ`�H
2+QMQKB+b Bb i?�i i?2 /BbiQ`iBQMb �`BbBM; 7`QK MQM@bi�M/�`/ T`272`2M+2b Ubm+? �b T`2b2Mi #B�b Q` HQbb
�p2`bBQMV +�M #2 ;`2�iHv K�;MB}2/ #v #B�b2/ #2HB27b �#Qmi i?2b2 T`272`2M+2bX AM i?2 +�b2 Q7 T`2b2Mi #B�b-
`2�HBbiB+ T�`�K2i2` p�Hm2b Q7 T`2b2Mi #B�b �HQM2 +�M 2tTH�BM bQK2 7�BHm`2b iQ BMp2bi BM ?B;?@`2im`M BMp2bi@
K2MibX >Qr2p2`- 2tTH�BMBM; 7�BHm`2b iQ BMp2bi BM p2`v ?B;? `2im`M BMp2biK2Mib UBM T`2p2MiBp2 ?2�Hi? Q`
2Hb2r?2`2V ivTB+�HHv `2[mB`2b �MQi?2` BM;`2/B2Mi, �i H2�bi T�`iB�H M�śp2iû `2;�`/BM; 7mim`2 T`2b2Mi
#B�bX

� UT�`iB�HHvV M�śp2 BM/BpB/m�H mM/2`2biBK�i2b i?2 /2;`22 Q7 i?2B` 7mim`2 T`2b2Mi #B�bX am+? M�śp2iû
+�M K�;MB7v i?2 r2H7�`2 HQbb2b �bbQ+B�i2/ rBi? T`2b2Mi #B�b bBM+2 BM/BpB/m�Hb K�v /2H�v p2`v ?B;? `2im`M
BMp2biK2Mib rBi? bK�HH b?Q`i@`mM miBHBiv +Qbib #2+�mb2 i?2v BM+Q``2+iHv �MiB+BT�i2 K�FBM; i?2b2 BMp2bi@
K2Mib H�i2`X 6mHHv M�śp2 BM/BpB/m�Hb rBHH MQi i�F2 �/p�Mi�;2 Q7 +QKKBiK2Mi /2pB+2b iQ Qp2`+QK2 i?2B`
b2H7@+QMi`QH T`Q#H2Kb- r?BH2 T�`iB�HHv M�śp2 BM/BpB/m�Hb rBHH KBb@T`2/B+i r?2i?2` � ;Bp2M +QKKBiK2Mi
/2pB+2 Bb HBF2Hv iQ rQ`F 7Q` i?2KX L�śp2iû �M/ mM+2`i�BMiv BM i?2 2MpB`QMK2Mi Ur?B+? BM+`2�b2b i?2
p�Hm2 Q7 ~2tB#BHBivV �`2 HBF2Hv iQ /`Bp2 /QrM /2K�M/ 7Q` +QKKBiK2Mi �M/ K�v 2tTH�BM r?v +QKKBiK2Mi
/2pB+2b �`2 MQi KQ`2 rB/2bT`2�/X

S2QTH2 BM /2p2HQTBM; +QmMi`B2b �`2 Q7i2M ?B;?Hv 2tTQb2/ iQ `BbF- 2MDQv HBiiH2 bQ+B�H BMbm`�M+2 7`QK
;Qp2`MK2Mib- �M/ HBp2 +HQb2 iQ bm#bBbi2M+2- ;BpBM; i?2K HBiiH2 K�`;BM Q7 �/DmbiK2MiX J�Mv �HbQ ?�p2
HBKBi2/ b+QT2 7Q` #Q``QrBM;X q?2`2�b bi�M/�`/ i?2Q`v bm;;2bib i?�i `BbF@�p2`b2 ?Qmb2?QH/b rBi?Qmi
�++2bb iQ #Q``QrBM; b?QmH/ #mBH/ mT #mz2` biQ+Fb iQ BMbmH�i2 i?2Kb2Hp2b 7`QK `BbF- T`2b2Mi@#B�b2/
+QMbmK2`b rBHH ?�p2 /B{+mHiv b�pBM; �M/ K�BMi�BMBM; HB[mB/ �bb2ib �M/ ?2M+2 rBHH rBM/ mT HB[mB/Biv
+QMbi`�BM2/X h?Bb rBHH H2�p2 i?2K 2tTQb2/ iQ b?Q+Fb �M/ mM�#H2 iQ b2H7@BMbm`2X

� bi�M/�`/ }M/BM; BM /2p2HQTK2Mi 2+QMQKB+b Bb i?�i /2K�M/ 7Q` 2p2M �+im�`B�HHv@7�B` r2�i?2`
BMbm`�M+2 Q` ?2�Hi? BMbm`�M+2 Bb bm`T`BbBM;Hv HQrX S`2b2Mi #B�b- #v ;2M2`�iBM; HB[mB/Biv +QMbi`�BMib- K�v
�HbQ `2/m+2 /2K�M/ 7Q` bi�M/�`/ BMbm`�M+2 +QMi`�+ib r?B+? `2[mB`2 mT@7`QMi T�vK2Mi Q7 T`2KB�X

�MQi?2` BKTHB+�iBQM Q7 i?2b2 2M/Q;2MQmb HB[mB/Biv +QMbi`�BMib Bb i?�i Bi rBHH #2 /B{+mHi 7Q` T`2b2Mi@
#B�b2/ �;2Mib iQ `2bTQM/ iQ bm`T`Bb2 QTTQ`imMBiB2b 7Q` BMp2biK2Mi rBi?Qmi �++QKT�MvBM; T`QpBbBQMb 7Q`
+`2/BiX h?Bb Bbbm2 K�F2b Bi /B{+mHi iQ BMi2`T`2i bQK2 bi�M/�`/ i2bib 7Q` rBHHBM;M2bb iQ T�v i?�i �`2
+QKKQM BM i?2 ?2�Hi? �M/ 2MpB`QMK2Mi�H HBi2`�im`2bX

GQbb �p2`bBQM K�v ?2HT 2tTH�BM r?v K�Mv �TT�`2MiHv ?B;? 2tT2+i2/ `2im`M BMp2biK2Mib BM /2p2H@
QTBM; +QmMi`B2b `2K�BM mM2tTHQBi2/X Cmbi �b T`2b2Mi #B�b vB2H/b Km+? H�`;2` /BbiQ`iBQMb r?2M +QK#BM2/
rBi? M�śp2iû- HQbb �p2`bBQM +�M ?�p2 Km+? KQ`2 M2;�iBp2 2z2+ib QM BMp2biK2Mi r?2M +QK#BM2/ rBi?
M�``Qr #`�+F2iBM;- i?2 i2M/2M+v iQ +QMbB/2` /2+BbBQMb BM BbQH�iBQM 7`QK 2�+? Qi?2`X GQbb �p2`bBQM K�v
;2M2`�i2 biB+FBM2bb Q7 �bb2ib- r?B+? �`;m�#Hv #2ii2` K�i+?2b bQK2 Q7 i?2 /vM�KB+b Q7 �bb2ib i?�M K�Mv
TQp2`iv@i`�T KQ/2Hb #�b2/ QM BM+`2�bBM; `2im`MbX AM +QMi`�bi- HQbb �p2`bBQM ?�b �K#B;mQmb i?2Q`2iB+�H
2z2+ib QM i?2 /2K�M/ 7Q` BMbm`�M+2X

AM/BpB/m�Hb K�v KBb@T`2/B+i i?2B` 7mim`2 T`272`2M+2b BM p�`BQmb r�vbX �b /Bb+mbb2/ �#Qp2- M�śp2iû
K�v ;`2�iHv 2t�+2`#�i2 i?2 +QMb2[m2M+2b Q7 T`2b2Mi #B�bX S`QD2+iBQM #B�b- i?2 i2M/2M+v iQ Qp2`2biB@
K�i2 i?2 /2;`22 iQ r?B+? QM2Ƕb 7mim`2 i�bi2b rBHH `2b2K#H2 QM2Ƕb +m``2Mi i�bi2b- K�v `2/m+2 BMp2biK2Mi
BM T`2p2MiBp2 ?2�Hi? �M/ BMbm`�M+2- iQ i?2 2ti2Mi i?�i T2QTH2 }M/ Bi /B{+mHi iQ BK�;BM2 i?�i i?2v K�v
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#2+QK2 bB+F BM i?2 7mim`2 �M/ i?2 2ti2Mi iQ r?B+? i?2v rBHH M22/ `2bQm`+2b B7 i?2v Q` i?2B` 7�KBHv KB;?i
#2 ?Bi #v � ?2�Hi? b?Q+FX

"2vQM/ KBb@T`2/B+iBM; 7mim`2 T`272`2M+2b- BM/BpB/m�Hb K�v ?QH/ MQM@bi�M/�`/ #2HB27b- r?B+? KB;?i
BMi2`72`2 rBi? K�Mv BKTQ`i�Mi /2+BbBQMb- BM+Hm/BM; i2+?MQHQ;v �/QTiBQM- ?2�Hi? BMp2biK2Mib- Q` BMbm`@
�M+2 �M/ b�pBM;b /2+BbBQMbX

AM/BpB/m�Hb K�v 2t?B#Bi � 7�BHm`2 iQ +Q``2+iHv BMi2`T`2i BM7Q`K�iBQM 7Q` p�`BQmb `2�bQMb- �KQM;
i?2K `2/mM/�M+v M2;H2+i- #2HB27 BM i?2 H�r Q` bK�HH MmK#2`b- �M/ b2H2+iBQM M2;H2+iX 6Q` BMbi�M+2- mM/2`
`2/mM/�M+v M2;H2+i- T2QTH2 K�v Qp2`r2B;?i BM7Q`K�iBQM 7`QK Qi?2`b #2+�mb2 i?2v /Q MQi +QMbB/2` i?2
TQbbB#BHBiv i?�i KmHiBTH2 �TT�`2MiHv BM/2T2M/2Mi bB;M�Hb K�v �HH mHiBK�i2Hv bi2K 7`QK � +QKKQM bQm`+2X
h?2Q`v bm;;2bib i?2 TQbbB#BHBiv Q7 TQi2MiB�HHv /`�K�iB+ 2[mBHB#`BmK 2z2+ib QM bQ+B�H H2�`MBM;- BM r?B+?
T2QTH2 #2+QK2 +QM}/2Mi BM 7�Hb2 #2HB27b �#Qmi i?2 2{+�+v Q7 i2+?MQHQ;B2b Q` ?2�Hi? BMp2biK2Mib- �M/
bQ+B2iv #2+QK2b HQ+F2/ BM iQ �M BM+Q``2+i +?QB+2X

6�BHm`2b iQ b22F Q` b?�`2 p�Hm�#H2 BM7Q`K�iBQM +�M �HbQ +�mb2 #B�b2/ #2HB27b iQ T2`bBbi BM
H�`;2 b?�`2b Q7 i?2 TQTmH�iBQMX PM i?2 bmTTHv bB/2 Q7 BM7Q`K�iBQM- 2Mpv Q` T`B/2 K�v ?BM/2` T2QTH2
7`QK b?�`BM; p�Hm�#H2 BM7Q`K�iBQM rBi? Qi?2`bX PM i?2 /2K�M/ bB/2- 72�` Q7 b?�K2 Q` biB;K� +QmH/
BM?B#Bi H2�`MBM; #v T`2p2MiBM; BM/BpB/m�Hb 7`QK �bFBM; [m2biBQMb i?�i KB;?i K�F2 i?2K HQQF B;MQ`�Mi Q`
bimTB/X GBKBi2/ �ii2MiBQM �M/ K2KQ`v K�v �HbQ /BbiQ`i H2�`MBM; �M/ i?mb BMi2`72`2 rBi? i2+?MQHQ;v
�/QTiBQMX "2vQM/ BMi2`72`BM; rBi? H2�`MBM;- i?2b2 7�+iQ`b +QmH/ �HbQ +�mb2 mM/2`BMp2biK2Mi BM T`2p2MiBp2
?2�Hi? Q` b�pBM;b +?QB+2bX

6BM�HHv- #2HB27b KB;?i �HbQ #2 #B�b2/ /m2 iQ KQiBp�i2/ `2�bQMBM;X AM/BpB/m�Hb K�v /2`Bp2 miBH@
Biv 7`QK i?BMFBM; Q7 i?2Kb2Hp2b ?B;?Hv U2;Q miBHBivV Q` 7`QK 7Q`2b22BM; � #`B;?i 7mim`2 7Q` i?2Kb2Hp2b
U�MiB+BT�iQ`v miBHBivV- r?B+? K�v /BbiQ`i /2+BbBQMb iQ �+[mB`2 p�Hm�#H2 BM7Q`K�iBQM �b r2HH �b i?2 T`Q@
+2bbBM; Q7 `2+2Bp2/ BM7Q`K�iBQMX am+? #B�b2/ #2HB27b +QmH/ #2 T�`iB+mH�`Hv BKTQ`i�Mi 7Q` +?QB+2b BMpQHpBM;
T`Qi2+iBQM Q7 ?2�Hi? Q` Qi?2` /Bb�bi2` `BbFbX

AM �//BiBQM iQ MQM@bi�M/�`/ T`272`2M+2b �M/ #2HB27b- r2 +QMbB/2` MQM@bi�M/�`/ /2+BbBQM@K�FBM;-
BX2X 7�BHm`2b iQ QTiBKBx2- ;Bp2M T`272`2M+2b �M/ #2HB27bX q2 +QMbB/2` MQM@bi�M/�`/ /2+BbBQM@K�FBM;
BM i?2 +QMi2ti Q7 b�pBM;b +?QB+2b- BM+Hm/BM; K2Mi�H �++QmMiBM;- bmb+2TiB#BHBiv iQ /27�mHi 2z2+ib- �M/
HBKBi2/ �ii2MiBQM �M/ K2KQ`vX q?BH2 i?2b2 iQTB+b ?�p2 `2+2Bp2/ H2bb �ii2MiBQM BM `2+2Mi /2p2HQTK2Mi
2+QMQKB+b `2b2�`+?- i?2v T`QpB/2 QTTQ`imMBiB2b 7Q` `2H�iBp2Hv KBMQ` TQHB+v �M/ T`Q/m+i /2bB;M +?QB+2b iQ
?�p2 K�DQ` BKT�+ib QM BM/BpB/m�HbX 6Q` BMbi�M+2- H�#2HBM; b�pBM;b �++QmMib �b ǳ?2�Hi? b�pBM;bǴ- b2iiBM;
/27�mHi +?QB+2b iQ /2bB`2/ QTiBQMb- Q` T`QpB/BM; `2KBM/2`b iQ �/?2`2 iQ K2/B+�iBQM +�M TQr2`7mHHv BKT�+i
#2?�pBQ` �i KBMBK�H +QbibX

JQbi Q7 i?Bb `2pB2r- HBF2 Km+? Q7 i?2 #2?�pBQ`�H /2p2HQTK2Mi 2+QMQKB+b HBi2`�im`2- i`2�ib #2?�p@
BQ`�H /BbiQ`iBQMb �b mMBp2`b�H 72�im`2b Q7 ?mK�M #2?�pBQ`- �M/ 2t�KBM2b i?2 r�vb BM r?B+?
#2?�pBQ`�H #B�b2b BMi2`�+i rBi? 72�im`2b Q7 /2p2HQTBM; bQ+B2iB2b Q` TH�v Qmi /Bz2`2MiHv ;Bp2M i?2 /Bz2`BM;
+B`+mKbi�M+2b �M/ BMbiBimiBQMb Q7 i?2 /2p2HQTBM; rQ`H/X h?2 b�K2 Tbv+?QHQ;B+�H 7Q`+2b Q7i2M b22K iQ
#2 �i TH�v BM /2p2HQT2/ �M/ /2p2HQTBM; +QmMi`B2bX 6Q` BMbi�M+2- T`2b2Mi #B�b ?�b #22M b?QrM iQ 2tTH�BM
?Qr BM/BpB/m�Hb �HHQ+�i2 rQ`F Qp2` iBK2 BM #Qi? i?2 lMBi2/ ai�i2b �M/ BM AM/B� U2X;X �m;2M#HB+F 2i �HX
UkyR8V �M/ E�m` 2i �HX UkyR8VVc i?2 2M/QrK2Mi 2z2+i 2tBbib #Qi? BM H�#b BM +QHH2;2 bim/2Mib BM *�M�/�
�M/ BM i?2 }2H/ BM /�B`v@7�`K2`b BM E2Mv� U2X;X EM2ib+? URN3NV �M/ *�`M2v 2i �HX UkyR3VVX

aBKBH�`Hv- /27�mHi 2z2+ib TQr2`7mHHv �z2+i b�pBM;b +?QB+2b BM i?2 la �M/ �7;?�MBbi�M UJ�/`B�M �M/
a?2�- kyyRc "HmK2MbiQ+F 2i �HX- kyR3V- r?BH2 .2HH�oB;M� �M/ SQT2 UkyR3V b?Qr i?�i i?2 i`2�iK2Mi 2z2+ib
QM rQ`F2` 2zQ`i Q7 i2M /Bz2`2Mi #2?�pBQ`�H i`2�iK2Mib- H2p2`�;BM; bQ+B�H T`272`2M+2b- iBK2 T`272`2M+2b-

e



T`Q#�#BHBiv@r2B;?iBM;- +`Qr/@Qmi �M/ Qi?2` B/2�b 7`QK Tbv+?QHQ;v- �`2 p2`v bBKBH�` BM AM/B�M �M/ la
b�KTH2b Q7 QMHBM2 rQ`F2`bX

>Qr2p2`- /Bz2`2M+2b BM BMbiBimiBQMb �M/ K�`F2ib BKTHv i?�i i?2 b�K2 #2?�pBQ`�H 7�+iQ`b i?�i �`2
�i TH�v BM /2p2HQTBM; �M/ /2p2HQT2/ +QmMi`B2b ?�p2 /Bz2`2Mi BKTHB+�iBQMb 7Q` #2?�pBQ`bX 6Q` 2t�KTH2-
T`2b2Mi #B�b K�v BKT�+i T`2p2MiBp2 ?2�Hi? BMp2biK2Mib H2bb b2p2`2Hv BM � bQ+B2iv BM r?B+? KQbi T2QTH2
`2+2Bp2 +H2�M r�i2` i?`Qm;? � KmMB+BT�HHv K�M�;2/ bvbi2K i?�M BM � bQ+B2iv BM r?B+? T2QTH2 M22/ iQ
K�F2 �+iBp2 +?QB+2b iQ #QBH r�i2` Q` i`2�i Bi rBi? Tm`+?�b2/ bmTTHB2b Q7 /BHmi2 +?HQ`BM2 bQHmiBQMX aBKBH�`Hv-
BM i?2 b2+iBQM QM ǳ#2?�pBQ`�H H�#Q`Ǵ- r2 �`;m2 i?�i #2?�pBQ`�H 7�+iQ`b bm+? �b T`2b2Mi #B�b �M/ `272`2M+2
/2T2M/2M+2 K�v K�ii2` KQ`2 7Q` H�#Q` bmTTHv �M/ rQ`F@2zQ`i /2+BbBQMb BM /2p2HQTBM; +QmMi`B2b- r?2`2
H�#Q` K�`F2ib �`2 +?�`�+i2`Bx2/ #v ?B;? H2p2Hb Q7 b2H7@2KTHQvK2Mi �M/ BM7Q`K�HBivX a2H7@2KTHQvK2Mi �M/
BM7Q`K�HBiv K2�M i?�i rQ`F2`b BM /2p2HQTBM; +QmMi`B2b Q7i2M /Q MQi 7�+2 i?2 +QKKBiK2Mi �M/ KQMBiQ`BM;
T`QpB/2/ #v i?2 7Q`K�H }`Kb +QKKQM BM `B+? +QmMi`B2bX

hQ i�F2 �MQi?2` 2t�KTH2 Q7 ?Qr i?2 72�im`2b Q7 BMbiBimiBQMb �M/ K�`F2ib BMi2`�+i rBi? #2?�pBQ`�H
7�+iQ`b- MQi2 i?�i /2p2HQTBM; +QmMi`B2b ivTB+�HHv ?�p2 Km+? bK�HH2` }`Kb i?�M `B+? +QmMi`B2b- �`;m�#Hv
#2+�mb2 H�`;2 }`Kb �`2 QT2M iQ T`2/�iBQM- �M/ i?�i i?Qb2 H�`;2 }`Kb r?B+? /Q 2tBbi Q7i2M 2MDQv +QMbB/@
2`�#H2 K�`F2i TQr2`X h?Bb BKTHB2b i?�i b2H2+iBQM T`2bbm`2b i?�i KB;?i /`Bp2 Qmi K�M�;2`b Q` }`Kb i?�i
bvbi2K�iB+�HHv 7�BH iQ K�tBKBx2 T`Q}ib KB;?i #2 r2�F2` BM TQQ` +QmMi`B2bX >2M+2- QM2 b?QmH/ 2tT2+i
KQ`2 ǳ#2?�pBQ`�H }`KbǴ BM TQQ` +QmMi`B2bX q?BH2 BM `B+? bQ+B2iB2b i?2 +QMb2[m2M+2 Q7 rB/2@bT`2�/
T`2b2Mi #B�b �M/ M�Bp2iû K�v #2 bQK2 rQ`F2`b 7�BHBM; iQ i�F2 �/p�Mi�;2 Q7 2KTHQv2` K�i+? T`Q;`�Kb 7Q`
`2iB`2K2Mi b�pBM;b- BM TQQ` +QmMi`B2b- i?Bb K�v H2�/ iQ mM2tTHQBi2/ ?B;?@`2im`M BMp2biK2Mi QTTQ`imMBiB2b
7Q` � rB/2 `�M;2 Q7 }`KbX

AM i?2 }M�H b2+iBQMb Q7 i?2 +?�Ti2`- r2 ;Q #2vQM/ +QMbB/2`BM; bm+? ǳmMBp2`b�HǴ Tbv+?QHQ;v iQ /Bb+mbb
irQ KQ`2 bT2+mH�iBp2 HBi2`�im`2b r?B+? `�Bb2 i?2 TQbbB#BHBiv i?�i #2?�pBQ`�H 7�+iQ`b i?2Kb2Hp2b K�v
QT2`�i2 /Bz2`2MiHv �+`Qbb bQ+B2iB2b Q` H2p2Hb Q7 BM+QK2X J�Mv 7Q`Kb Q7 bQ+B�H T`272`2M+2b K�v #2
7�B`Hv mMBp2`b�HX h?mb- 7Q` 2t�KTH2- rQ`F QM 7�B`M2bb MQ`Kb BM /2p2HQTBM; +QmMi`B2b bm;;2bib i?�i r�;2b
K�v #2 +QMbi`�BM2/ #v 7�B`M2bb MQ`Kb 2p2M BM/2T2M/2Mi Q7 bQK2 Q7 i?2 BMbiBimiBQMb- bm+? �b mMBQMb-
i?�i �`2 i?Qm;?i iQ TH�v � K�DQ` `QH2 BM /2p2HQT2/ bQ+B2iB2b- bm;;2biBM; KQ`2 bBKBH�`Biv �+`Qbb bQ+B2iB2b
i?�M QM2 KB;?i ?�p2 2tT2+i2/X >Qr2p2`- 2p2M B7 bQ+B�H T`272`2M+2b �`2 #�b2/ QM mMBp2`b�H Tbv+?QHQ;B+�H
#mBH/BM; #HQ+Fb- i?2 p2`v 7�+i i?�i i?2v �`2 bQ+B�H +`2�i2b KQ`2 b+QT2 7Q` i?2K iQ #2 b?�T2/ #v i?2
+mHim`�H 2MpB`QMK2MiX hQ i�F2 � i`BpB�H 2t�KTH2- ?mK�Mb K�v #2 bmb+2TiB#H2 iQ +`2�iBM; BM ;`QmTb �M/
Qmi ;`QmTb- #mi r?Q Bb BM r?�i ;`QmT rBHH #2 /2}M2/ #v +mHim`2X

AM 7�+i- i?2`2 KB;?i #2 bvbi2K�iB+ /Bz2`2M+2b #2ir22M /2p2HQT2/ �M/ /2p2HQTBM; bQ+B2iB2b BM bQ+B�H
T`272`2M+2b �M/ �iiBim/2b bm+? �b i`mbi- `2+BT`Q+Biv- �M/ i?2 �#BHBiv iQ +QQT2`�i2X AM/22/- bQK2 ;Q bQ
7�` �b iQ �`;m2 i?�i i?2 +mHim`�H �#BHBiv iQ +QQT2`�i2 QmibB/2 Q7 bK�HH FBM@#�b2/ ;`QmTb Bb `�`2 �M/
F2v iQ /2p2HQTK2MiX AM i?Bb pB2r- i?2 b+�`+Biv Q7 H�`;2 }`Kb BM /2p2HQTBM; bQ+B2iB2b- �M/ ?2M+2 i?2
TQi2MiB�H `QH2 7Q` #2?�pBQ`�H 7�+iQ`b BM }`K #2?�pBQ`- Bb MQi /`Bp2M bBKTHv #v TQHB+v KBbi�F2b bm+? �b
bi�i2 T`2/�iBQM QM H�`;2 }`Kb- #mi `�i?2` `2~2+ib 7mM/�K2Mi�H +mHim`�H 72�im`2b Q7 bQ+B2iB2b i?�i K�F2
+QQT2`�iBQM /B{+mHi QmibB/2 Q7 i?2 2ti2M/2/ 7�KBHvX aBKBH�` 7�+iQ`b K�v BMi2`72`2 rBi? bi�i2 +�T�+BivX
q2 /Bb+mbb i?2 2pB/2M+2 7Q` /Bz2`2M+2b BM bQ+B�H T`272`2M+2b �+`Qbb bQ+B2iB2b- �M/ i?2 2ti2Mi iQ r?B+?
i?2b2 /Bz2`2M+2b K�v #2 i?Qm;?i Q7 �b +�mb2b Q` +QMb2[m2M+2b Q7 /2p2HQTK2Mi- �M/ ?Qr i?2v K�v #2
b?�T2/ #v TQHB+vX

6BM�HHv- r2 /Bb+mbb i?2 M�b+2Mi HBi2`�im`2 QM i?2 Tbv+?QHQ;v Q7 TQp2`iv- r?B+? BMp2biB;�i2b r?2i?2`
TQp2`iv Bib2H7 �z2+ib +Q;MBiBp2 7mM+iBQM �M/ 2+QMQKB+ /2+BbBQM@K�FBM; BM K2�MBM;7mH r�vbX h?2 K�BM
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�`;mK2Mi Q7 i?Bb HBi2`�im`2 Bb i?�i i?2 +QM/BiBQMb �bbQ+B�i2/ rBi? TQp2`iv- bm+? �b i?2 +QMbi�Mi rQ``B2b
�#Qmi KQM2v- ;`2�i2` 2tTQbm`2 iQ 7�+iQ`b bm+? �b T�BM- bH22T /2T`Bp�iBQM- MQBb2 �M/ K�HMQm`Bb?K2Mi- �M/
H2bb �++2bb iQ K2Mi�H ?2�Hi? +�`2- K�v BM~m2M+2 +Q;MBiBp2 7mM+iBQM UH�`;2Hv M2;�iBp2HvVX qQ`b2 +Q;MBiBp2
7mM+iBQM K�v BM im`M �z2+i /2+BbBQM@K�FBM; �M/ T`Q/m+iBpBiv BM r�vb i?�i ;2M2`�i2 � Tbv+?QHQ;B+�H
TQp2`iv i`�TX q?BH2 i?2 HBi2`�im`2 T`QpB/2b bQK2 2pB/2M+2 Q7 2z2+ib QM +Q;MBiBp2 7mM+iBQM- bim/B2b
2p�Hm�iBM; 2z2+ib QM 2+QMQKB+ Qmi+QK2b �M/ #2?�pBQ`b `2K�BM b+�`+2X

h?Bb +?�Ti2` +QKTH2K2Mib b2p2`�H 2tBbiBM; `2pB2r �`iB+H2b QM #2?�pBQ`�H /2p2HQTK2Mi 2+QMQKB+bX
�M �++2bbB#H2 �M/ i?Q`Qm;? `2pB2r Q7 2KTB`B+�H `2b2�`+? BM #2?�pBQ`�H /2p2HQTK2Mi 2+QMQKB+b Bb T`QpB/2/
BM qQ`H/ "�MF UkyR8VX q?BH2 i?�i `2TQ`i Bb �BK2/ �i TQHB+v K�F2`b- i?Bb +?�Ti2` Bb r`Bii2M 7Q` `2b2�`+?2`b
�M/ ;`�/m�i2 bim/2Mib- �M/ Bb i?mb bQK2r?�i KQ`2 i2+?MB+�HX a+?BH#�+? 2i �HX UkyReV �M/ .2�M 2i �HX
UkyR3V +Qp2` BM /2i�BH i?2 `2H�iBQMb?BT #2ir22M TQp2`iv �M/ +Q;MBiBp2 7mM+iBQM- r?B+? r2 iQm+? QM
BM a2+iBQM RyX .�ii� �M/ JmHH�BM�i?�M UkyR9V /2b+`B#2 T`BM+BTH2b Q7 #2?�pBQ`�HHv@BM7Q`K2/ /2bB;M Q7
/2p2HQTK2Mi TQHB+vX 6BM�HHv- .2K2`Bii �M/ >Qz UkyR3V T`QpB/2 � ?BbiQ`v Q7 i?2 `Bb2 Q7 #2?�pBQ`�H
/2p2HQTK2Mi 2+QMQKB+bX q?BH2 Qm` +?�Ti2` +QM+2Mi`�i2b QM ǳmMBp2`b�HǴ #2?�pBQ`�H KQ/2Hb bm+? �b
T`2b2Mi #B�b- `272`2M+2@/2T2M/2M+2 �M/ HBKBi2/ �ii2MiBQM- .2K2`Bii �M/ >Qz TQBMi iQ � /Bz2`2Mi bi`�M/
Q7 #2?�pBQ`�H /2p2HQTK2Mi 2+QMQKB+b- r?B+? 2KT?�bBx2b i?2 BKTQ`i�M+2 Q7 i?2 ǳ+mHim`�H K2Mi�H KQ/2HbǴ
Ĝ +�i2;Q`B2b- +QM+2Tib- B/2MiBiB2b �M/ rQ`H/pB2rb Ĝ i?�i BM/BpB/m�Hb mb2 iQ BMi2`T`2i bBim�iBQMb �M/ K�F2
/2+BbBQMbX

"27Q`2 T`Q+22/BM;- r2 /Bb+mbb � 72r +�p2�ib �M/ +`BiB[m2b Q7 #2?�pBQ`�H /2p2HQTK2Mi 2+Q@
MQKB+bX 6B`bi- Dmbi �b #2?�pBQ`�H 2+QMQKB+b b22Fb iQ #mBH/ QM �M/ BKT`Qp2 mTQM 2tBbiBM; M2Q+H�bbB+�H
KQ/2Hb- #2?�pBQ`�H /2p2HQTK2Mi 2+QMQKB+b b22Fb iQ �m;K2Mi 2tBbiBM; i?2Q`B2b Q7 /2p2HQTK2Mi 2+QMQKB+b
#v +�Tim`BM; bvbi2K�iB+ �M/ `2H2p�Mi �bT2+ib Q7 ?mK�M #2?�pBQ`- Q7i2M mbBM; T�`bBKQMBQmb 2ti2MbBQMb
Q7 2tBbiBM; KQ/2Hb U_�#BM- RNN3VX

a2+QM/- #2?�pBQ`�H /2p2HQTK2Mi 2+QMQKB+b /Q2b MQi /2Mv i?2 BKTQ`i�M+2 Q7 BMbiBimiBQMb Q` 2+QMQKB+
TQHB+v BM 2+QMQKB+ /2p2HQTK2MiX AMbi2�/- Bi i�F2b HQ+�H 2+QMQKB+ 2MpB`QMK2Mib b2`BQmbHv- �M/ bim/B2b
?Qr mMBp2`b�H #2?�pBQ`�H 7�+iQ`b TH�v Qmi BM i?2 +QMi2ti Q7 i?2 +?QB+2b- K�`F2ib �M/ BMbiBimiBQMb +QKKQM
BM /2p2HQTBM; +QmMi`B2bX _�i?2` i?�M /Bp2`iBM; �ii2MiBQM 7`QK i?2 bim/v Q7 BKTQ`i�Mi bi`m+im`�H Bbbm2b-
#2?�pBQ`�H /2p2HQTK2Mi K�v bQK2iBK2b ?2HT #2ii2` B/2MiB7v �M/ mM/2`bi�M/ i?2b2 Bbbm2b �M/ TQi2MiB�H
`27Q`KbX

h?B`/- � +`BiB[m2 Q7 #2?�pBQ`�H /2p2HQTK2Mi Bb i?�i bm+? rQ`F Bb iQQ [mB+F iQ �#�M/QM i?2 TQbbB#BHBiv
i?�i �TT�`2MiHv B``�iBQM�H �+iBQMb #v T2QTH2 K�v `2~2+i `2�H 2+QMQKB+ BM+2MiBp2b �M/ +QMbi`�BMibX 6Q`
2t�KTH2- _Qb2Mxr2B; �M/ l/`v UkyR9V �`;m2 i?�i Bi Bb /B{+mHi iQ ;2M2`�HBx2 �#Qmi i?2 2z2+iBp2M2bb Q7
�;`B+mHim`�H BMTmib 2p2M 7`QK b2p2`�H b2�bQMb- #2+�mb2 �;`B+mHim`�H T`Q/m+iBQM Bb ?B;?Hv biQ+?�biB+ �M/
`2im`Mb iQ BMTmib K�v p�`v �+`Qbb b2�bQMbX h?Bb pB2r BKTHB2b i?�i QM2 b?QmH/ MQi iQQ [mB+FHv DmKT iQ
i?2 +QM+HmbBQM i?�i +2`i�BM #2?�pBQ`b Ubm+? �b MQi mbBM; KQ`2 72`iBHBx2`V �`2 B``�iBQM�HX q2 b22 K2`Bi BM
i?Bb pB2rX PM2 r�v i?�i #2?�pBQ`�H 2+QMQKBbib +�M �//`2bb i?Bb +`BiB[m2 Bb #v /2bB;MBM; 2tT2`BK2Mib
iQ KQ`2 T`2+Bb2Hv B/2MiB7v bT2+B}+ #2?�pBQ`�H K2+?�MBbKb �M/ iQ i2bi 7Q` i?Qb2- `�i?2` i?�M iQ bBKTHv
`2D2+i � bBM;H2 `�iBQM�H KQ/2H �M/ H�#2H �Mv `2bB/m�H �b ǳ#2?�pBQ`�HǴX q2 #2HB2p2 i?�i i?2 #2bi rQ`F BM
#2?�pBQ`�H /2p2HQTK2Mi 2+QMQKB+b i�F2b T`2+Bb2Hv bm+? �M �TT`Q�+?X h?2 bQHmiBQM iQ i?2 T`Q#H2K Q7
#�/ #2?�pBQ`�H@/2p2HQTK2Mi `2b2�`+? Bb KQ`2 +�`27mH �M/ `B;Q`Qmb #2?�pBQ`�H@/2p2HQTK2Mi `2b2�`+?X

6Qm`i?- bQK2 b22 #2?�pBQ`�H /2p2HQTK2Mi 2+QMQKB+b �b #H�KBM; i?2 TQQ` 7Q` i?2B` TQp2`ivX AM 7�+i-
#2?�pBQ`�H /2p2HQTK2Mi Bb H�`;2Hv +QM+2`M2/ rBi? mMBp2`b�H Tbv+?QHQ;B+�H 7�+iQ`b �M/ /Q2b MQi ;2M2`�HHv
�ii`B#mi2 TQp2`iv iQ ?�pBM; ;`2�i2` #2?�pBQ`�H #B�b2bX JQ`2Qp2`- r2 /Q MQi pB2r ?�pBM; #2?�pBQ`�H
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#B�b2b �b BM �Mv r�v /2b2`pBM; #H�K2- bBM+2 i?2`2 Bb MQ `2�bQM r?�ibQ2p2` iQ #2HB2p2 i?�i i?2v �`2 7`22Hv
+?Qb2MX

6B7i?- #2?�pBQ`�H 2+QMQKB+b Bb Q7i2M b22M �b QT2MBM; i?2 /QQ` iQ T�i2`M�HBbiB+ TQHB+B2b �M/ `2bi`B+@
iBQMb QM BM/BpB/m�H +?QB+2X q?BH2 r2 #2HB2p2 i?�i mM/2`bi�M/BM; i?2 `QH2 Q7 #2?�pBQ`�H 7�+iQ`b BM �
b+B2MiB}+ r�v /Q2b MQi �miQK�iB+�HHv i`�MbH�i2 BMiQ �Mv TQHB+v Q` TQHBiB+�H BKTHB+�iBQMb- r2 �HbQ �`;m2
i?�i KBbmM/2`bi�M/BM; ?mK�M #2?�pBQ` +�M �HbQ H2�/ iQ #�/ TQHB+v Qmi+QK2bX

SQHB+vK�F2`b �`2 bQK2iBK2b 2Mi?mbB�biB+ �#Qmi #2?�pBQ`�H 2+QMQKB+b /m2 iQ i?2 T2`+2TiBQM i?�i Bi
T`QKBb2b BM2tT2MbBp2 #mi 2z2+iBp2 BMi2`p2MiBQMb- �M/ r�Mi iQ �TTHv Bi iQ TQHB+v `B;?i �r�vX >Qr2p2`-
#2?�pBQ`�H 2+QMQKB+b b?QmH/ �`;m�#Hv K�F2 TQHB+v K�F2`b KQ`2 +�miBQmb 7Q` irQ `2�bQMbX PM2 Bb i?2
bm#iH2iv Q7 i?BMFBM; �#Qmi r2H7�`2 BM � #2?�pBQ`�H rQ`H/- � iQTB+ r?B+? r2 /Q MQi +Qp2`- �M/ 7Q` r?B+?
r2 `272` `2�/2`b iQ i?2 +?�Ti2` #v "2`M?2BK �M/ h�m#BMbFv UkyR3V BM i?Bb ?�M/#QQFX AM �//BiBQM
iQ T?BHQbQT?B+�H Bbbm2b BMpQHp2/ BM +QM/m+iBM; r2H7�`2 �M�HvbBb rBi? #2?�pBQ`�H �;2Mib- BM i?2 +�b2 Q7
#2?�pBQ`�H /2p2HQTK2Mi- #2?�pBQ`�H #B�b2b rBHH Q7i2M BMi2`�+i rBi? KmHiBTH2 K�`F2i 7�BHm`2b- TQi2MiB�HHv
H2�/BM; iQ b2+QM/@#2bi Bbbm2b �M/ K�FBM; r2H7�`2 �M�HvbBb KQ`2 +?�HH2M;BM;X �MQi?2` `2�bQM 7Q` ?mKBHBiv
BM TQHB+vK�FBM; Bb T`2+Bb2Hv #2+�mb2 #2?�pBQ`�H 2+QMQKB+b /2KQMbi`�i2b i?�i bK�HH /2i�BHb +�M K�ii2` 7Q`
T2QTH2Ƕb +?QB+2bX *QMb2[m2MiHv- mMBMi2M/2/ +QMb2[m2M+2b K�v #2 KQ`2 HBF2Hv BM � rQ`H/ rBi? #2?�pBQ`�H
�;2MibX

6BM�HHv- r?BH2 r2 ?�p2 �`;m2/ i?�i K�Mv #2?�pBQ`�H T?2MQK2M� �`2 `2H2p�Mi 7Q` /2p2HQTK2Mi 2+Q@
MQKB+b- Bi Bb rQ`i? MQiBM; i?�i Qi?2` B/2�b- r?B+? ?�p2 #22M 7QmM/ iQ #2 BKTQ`i�Mi BM H�#Q`�iQ`v
2tT2`BK2Mib- �M/ BM bQK2 +�b2b BM bQK2 `2�H@rQ`H/ /2p2HQT2/@+QmMi`v +QMi2tib- ?�p2 MQi im`M2/ Qmi
iQ TH�v �M BKTQ`i�Mi `QH2 BM TQTmH�` �TTHB+�iBQMb BM /2p2HQTK2MiX _2b2�`+? T`QpB/2b HBiiH2 bmTTQ`i 7Q`
bQK2 pB2rb rB/2Hv 2bTQmb2/ #v /2p2HQTK2Mi T`�+iBiBQM2`b �M/ L:Pb `2;�`/BM; i?2 �HH2;2/ +QmMi2`@
T`Q/m+iBp2 #2?�pBQ`�H 2z2+ib Q7 KQ`2 7�pQ`�#H2 }M�M+B�H i`2�iK2Mi Q7 TQQ` T2QTH2X _�i?2`- i?2 ;`Qri?
Q7 b+B2MiB}+ #2?�pBQ`�H /2p2HQTK2Mi 2+QMQKB+b `2b2�`+? ?�b H2/ iQ i?2 7Q`K�H i2biBM; �M/ `2D2+iBQM Q7
b2p2`�H Q7 i?2b2 ?vTQi?2b2b- �M/ BM bQK2 +�b2b- i?Bb ?�b �`;m�#Hv BM~m2M+2/ TQHB+v /2#�i2bX

6Q` 2t�KTH2- bQK2 ?�p2 +QMD2+im`2/ i?�i `2/m+BM; i?2 +Qbi Q7 T`2p2MiBp2 ?2�Hi? T`Q/m+ib bm+?
�b KQb[mBiQ M2ib Q` /Bbi`B#miBM; i?2K 7Q` 7`22 rQmH/ H2�/ T2QTH2 iQ p�Hm2 i?2K H2bb �M/ mb2 i?2K
H2bbX _B;Q`Qmb i2biBM; #v *Q?2M �M/ .mT�b UkyRyV �M/ �b?`�7 2i �HX UkyRyV vB2H/b MQ bmTTQ`i 7Q` i?Bb
+QMD2+im`2X "`Q�/Hv bT2�FBM;- i?Bb 2pB/2M+2 ?�b KQp2/ i?2 TQHB+v /2#�i2 iQr�`/b 7`22 /Bbi`B#miBQM Q7
T`2p2MiBp2 ?2�Hi? ;QQ/b bm+? �b KQb[mBiQ M2ibX aBKBH�`Hv- r?BH2 K�Mv T`�+iBiBQM2`b ?�p2 pQB+2/ +QM+2`M
i?�i }M�M+B�H +QKT2Mb�iBQM 7Q` +QKKmMBiv ?2�Hi? rQ`F2`b +QmH/ +`Qr/ Qmi BMi`BMbB+ KQiBp�iBQM Q` H2�/
iQ b2H2+iBQM Q7 H2bb KQiBp�i2/ bi�z- �M/ BM/22/ BM bQK2 H�#Q`�iQ`v 2tT2`BK2Mib i?2`2 Bb 2pB/2M+2 Q7 �
i`�/2Qz- KQbi `2�H@rQ`H/ 2tT2`BK2Mib T`QpB/2 HBiiH2 2pB/2M+2 i?�i 2ti`BMbB+ }M�M+B�H BM+2MiBp2b +`Qr/
Qmi BMi`BMbB+ BM+2MiBp2b K2�MBM;7mHHv- �M/ BM/22/ T`QpB/2 2pB/2M+2 i?�i `2+`mBiBM; +QKKmMBiv ?2�Hi?
rQ`F2`b BM r�vb i?�i 2KT?�bBx2 +�`22` #2M2}ib H2�/b iQ #2ii2` b2H2+iBQMX hQ i�F2 � }M�H 2t�KTH2- K�Mv
/2p2HQTK2Mi T`�+iBiBQM2`b r2`2 +QM+2`M2/ i?�i mM+QM/BiBQM�H +�b? i`�Mb72`b iQ i?2 TQQ` rQmH/ #2 H�`;2Hv
/BbbBT�i2/ QM �H+Q?QH �M/ +B;�`2ii2b- #mi 2pB/2M+2 7`QK >�mb?Q72` �M/ a?�TB`Q UkyReV /Q2b MQi bmTTQ`i
i?Bb pB2rX

_Q�/K�T h?2 `2K�BM/2` Q7 i?Bb +?�Ti2` Bb Q`;�MBx2/ �++Q`/BM; iQ iQTB+b BM /2p2HQTK2Mi 2+Q@
MQKB+b- `�i?2` i?�M #v #2?�pBQ`�H #B�b2bX a2+iBQM k 2t�KBM2b i?2 TmxxH2 Q7 ?B;? `�i2b Q7 `2im`M rBi?Qmi
`�TB/ ;`Qri?X a2+iBQM j 2t�KBM2b #2?�pBQ`�H 7�+iQ`b i?�i K�v +QMi`B#mi2 iQ HQr BMp2biK2Mi BM T`2p2MiBp2
?2�Hi?X a2+iBQMb 9 �M/ 8 /Bb+mbb ?Qr MQM@bi�M/�`/ T`272`2M+2b- #2HB27b �M/ /2+BbBQM@K�FBM; +�M �z2+i
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b�pBM;b #2?�pBQ` �M/ /2K�M/ 7Q` BMbm`�M+2X a2+iBQM e BMp2biB;�i2b ?Qr i2+?MQHQ;v �/QTiBQM /2+BbBQMb
K�v #2 �z2+i2/ #v HBKBi2/ �ii2MiBQM �M/ T`2b2Mi #B�b- �b r2HH �b #v 7�BHm`2b BM H2�`MBM;X

a2+iBQM d /Bb+mbb2b #2?�pBQ`�H H�#Q` 2+QMQKB+b BM /2p2HQTBM; 2+QMQKB2bX q2 }`bi +QMbB/2` ?Qr bQK2
+?�`�+i2`BbiB+b Q7 H�#Q` K�`F2ib BM /2p2HQTBM; +QmMi`B2b K�v TQi2MiB�HHv 2t�+2`#�i2 #2?�pBQ`�H #B�b2bX
q2 i?2M /Bb+mbb i?2 H�#Q` bmTTHv �M/ rQ`F2` T`Q/m+iBpBiv- �b r2HH �b i?2 `QH2 Q7 7�B`M2bb MQ`Kb BM r�;2@
b2iiBM;- i?2 b2H2+iBQM Q7 rQ`F2`b- �M/ 72K�H2 H�#Q`@7Q`+2 T�`iB+BT�iBQMX a2+iBQM 3 /Bb+mbb2b #2?�pBQ`�H
}`Kb- �`;mBM; i?�i }`Kb BM /2p2HQTBM; +QmMi`B2b K�v #2 KQ`2 bm#D2+i iQ #2?�pBQ`�H #B�b2b- bBM+2 HBKBib
QM i?2 bT�M Q7 +QMi`QH BM /2p2HQTBM; bQ+B2iB2b r2�F2M i?2 QTTQ`imMBiB2b 7Q` K�`F2i 7Q`+2b iQ 2HBKBM�i2
#2?�pBQ`�H }`Kb- �M/ BKTHv i?�i � ;`2�i2` T`QTQ`iBQM Q7 i?2 TQTmH�iBQM BM /2p2HQTBM; +QmMi`B2b �+ib �b
K�M�;2`b Q` QrM2`b Q7 }`KbX

a2+iBQMb N �M/ Ry /Bb+mbb +mHim`2- bQ+B�H T`272`2M+2b- �M/ i?2 Tbv+?QHQ;v Q7 TQp2`ivX q2 }`bi
#`B2~v `2pB2r i?2 BMi2HH2+im�H ?BbiQ`v Q7 i?Bb }2H/ �M/ i?2M +Qp2` [m2biBQMb `2;�`/BM; i?2 2tBbi2M+2
Q7 /Bz2`2M+2b BM bQ+B�H T`272`2M+2b �+`Qbb bQ+B2iB2b- r?2i?2` i?2b2 T`272`2M+2b K�ii2` 7Q` /2p2HQTK2Mi-
�M/ i?2 TQi2MiB�H iQ +?�M;2 i?2b2 �iiBim/2b i?`Qm;? bQ+B�H +QMi�+i �+`Qbb ;`QmTb- Q` Qi?2` /2HB#2`�i2
TQHB+B2bX q2 i?2M `2pB2r i?2 `2+2Mi HBi2`�im`2 QM i?2 Tbv+?QHQ;v Q7 TQp2`iv- BM+Hm/BM; i?2 2z2+ib Q7
b+�`+Biv QM +Q;MBiBp2 7mM+iBQM �M/ 2+QMQKB+ #2?�pBQ`b- i?2 TQi2MiB�H `QH2 Q7 Qi?2` /2T`Bp�iBQMb #2vQM/
H�+F Q7 KQM2v- �M/ K2Mi�H ?2�Hi?X 6BM�HHv- r2 2tTHQ`2 [m2biBQM �`QmM/ �bTB`�iBQMb- ?QT2- �M/ `2HB;BQbBivX

k >B;? `�i2b Q7 `2im`M rBi?Qmi `�TB/ ;`Qri?
� `2+2Mi #Q/v Q7 `2b2�`+? BM /2p2HQTK2Mi 2+QMQKB+b }M/b i?�i- �Hi?Qm;? i?2`2 Bb +QMbB/2`�#H2 ?2i@
2`Q;2M2Biv- K�Mv TQi2MiB�H BMp2biK2Mib BM /2p2HQTBM; +QmMi`B2b vB2H/ p2`v ?B;? `2im`Mb U"�M2`D22 �M/
.m~Q- kyy8VX

�KQM; i?2 /B`2+i 2biBK�i2b- "�M2`D22 �M/ .m~Q UkyR9V 2tTHQBi 2tQ;2MQmb TQHB+v@p�`B�iBQM Qp2` iBK2
�M/ 2biBK�i2 i?�i i?2 `2im`Mb iQ +�TBi�H BM +2`i�BM AM/B�M }`Kb Kmbi #2 �i H2�bi Ry8WX .2 J2H 2i �HX
Ukyy3V mb2 `�M/QKBx2/ ;`�Mib iQ ;2M2`�i2 b?Q+Fb iQ +�TBi�H biQ+F 7Q` � b2i Q7 a`B G�MF�M KB+`Q2Mi2`T`Bb2b
�M/ }M/ i?2 �p2`�;2 `2�H `2im`M iQ +�TBi�H BM i?2b2 2Mi2`T`Bb2b Bb 88W iQ ejW T2` v2�`X E`2K2` 2i
�HX UkyRjV mb2 �/KBMBbi`�iBp2 /�i� QM r?2i?2` }`Kb Tm`+?�b2/ 2MQm;? iQ i�F2 �/p�Mi�;2 Q7 [m�MiBiv
/Bb+QmMib 7`QK r?QH2b�H2`b �M/ 2biBK�i2 � HQr2` #QmM/ QM `�i2b Q7 `2im`M 7Q` i?2 K2/B�M b?QT Q7 r2HH
Qp2` Ryy T2`+2Mi T2` v2�`X .m~Q 2i �HX Ukyy3V 2biBK�i2 �M �MMm�H `�i2 Q7 `2im`M Q7 �#Qmi dy T2`+2Mi 7Q`
i?2 KQbi T`Q}i�#H2 [m�MiBiv Q7 72`iBHBx2` BM i?2B` bim/vX

>B;? `�i2b Q7 `2im`M �`2 �HbQ 2pB/2M+2/ #v ?B;? BMi2`2bi `�i2b T2QTH2 �`2 rBHHBM; iQ T�v iQ #Q``Qr
U�H22K- RNNy- 6�7+?�KTb- kyyyVX AM/BpB/m�Hb BM /2p2HQTBM; +QmMi`B2b Q7i2M #Q``Qr �i �MMm�H BMi2`2bi
`�i2b mTr�`/b Q7 dyWX 6Q` 2t�KTH2- K�Mv bK�HH@b+�H2 7`mBi p2M/Q`b BM *?2MM�B #Q``Qr �i � /�BHv BMi2`2bi
`�i2 Q7 8W UE�`H�M 2i �HX- kyR3VX h?2 �mi?Q`b T�v2/ Qz ?B;?@BMi2`2bi KQM2vH2M/2` /2#i 7Q` � `�M/QKHv
b2H2+i2/ bm#b2i Q7 p2M/Q`bX JQbi #Q``Qr2`b `2im`M2/ iQ /2#i �b bQQM �b bBt r22Fb �7i2` i?2 T�vQz Q7
i?2B` Q`B;BM�H /2#i Q#HB;�iBQMbX JQ`2Qp2`- i`2�iK2Mi BM/BpB/m�Hb r2`2 �;�BM #Q``QrBM; �i i?2 b�K2 `�i2
�b +QMi`QH ?Qmb2?QH/b QM2 iQ irQ v2�`b �7i2` BMi2`p2MiBQMX

AM i?Bb b2+iBQM- r2 /2KQMbi`�i2 i?�i bm+? ?B;? `�i2b Q7 `2im`M �`2 /B{+mHi iQ `2+QM+BH2 rBi? i?2 bi�M@
/�`/ M2Q+H�bbB+�H KQ/2H mM/2` `2�bQM�#H2 T�`�K2i2` �bbmKTiBQMb- 2p2M r?2M +QMbB/2`BM; i?�i BM+QK2
�M/ `2im`Mb K�v #2 biQ+?�biB+- T2QTH2 �`2 `BbF �p2`b2- i?�i BM/BpB/m�Hb K�v 7�+2 ǳi�t2bǴ 2Bi?2` 7`QK i?2
bi�i2 Q` 7`QK 7�KBHvfbQ+B�H T`2bbm`2- �M/ i?�i T`Q/m+iBQM 7mM+iBQMb �`2 bQK2iBK2b MQM@+QM+�p2X q2 rBHH
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i?2M +QMbB/2` r?2i?2` p�`BQmb #2?�pBQ`�H 7�+iQ`b +�M ?2HT bQHp2 i?Bb TmxxH2- 7Q+mbBM; QM T`2b2Mi #B�b
�M/ HQbb �p2`bBQM �b TQi2MiB�H 2tTH�M�iBQMbX

kXR h?2 1mH2` 2[m�iBQM TmxxH2
AM � bi�M/�`/ /vM�KB+ QTiBKBx�iBQM KQ/2H- i?2 1mH2` 2[m�iBQM BKTHB2b i?�i ?B;? `2im`Mb iQ +�TBi�H
T`2/B+i `�TB/ `�i2b Q7 +QMbmKTiBQM ;`Qri?- 2p2M BM i?2 �#b2M+2 Q7 �Mv +�TBi�H K�`F2iX hQ b22 i?2
mM/2`HvBM; HQ;B+- +QMbB/2` }`bi � bBKTH2 /2i2`KBMBbiB+ /Bb+`2i2@iBK2 BMi2`i2KTQ`�H +QMbmKTiBQM KQ/2H- BM
r?B+? BM}MBi2Hv@HBp2/ ?Qmb2?QH/b K�tBKBx2 i?2B` HB72iBK2 miBHBivX �bbmK2 ?Qmb2?QH/b bQHp2 i?2 7QHHQrBM;
QTiBKBx�iBQM T`Q#H2K, max{Ct}

P1
t=0 �

tu(Ct)- r?2`2 0 < � < 1 Bb i?2 �MMm�H 2tTQM2MiB�H /Bb+QmMi
7�+iQ`c Ct Bb i?2 ?Qmb2?QH/Ƕb +QMbmKTiBQM BM T2`BQ/ tc u(Ct) K2�bm`2b i?2 miBHBiv /2`Bp2/ 7`QK +QMbmKBM;
Ct BM T2`BQ/ tX u(C) Bb BM+`2�bBM; �M/ +QM+�p2 �M/ b�iBb}2b i?2 mbm�H AM�/� +QM/BiBQMb, u0(C) > 0 �M/
u(C) < 0- limc!0 u0(C) = 1 �M/ limc!1 u0(C) = 0X

h?2 #m/;2i +QMbi`�BMi Q7 i?2 ?Qmb2?QH/ Bb xt+1 = f 0(Kt)(xt � Ct)- r?2`2 xt Bb ?Qmb2?QH/ �bb2ib
Uǳ+�b? QM ?�M/ǴV BM T2`BQ/ t- rBi? x0 ;Bp2Mc f(K) Bb i?2 T`Q/m+iBQM 7mM+iBQM /2MQiBM; i?2 p�Hm2 Q7 i?2
QmiTmi BM i?2 M2ti T2`BQ/ BM+Hm/BM; �Mv `2K�BMBM; p�Hm2 Q7 i?2 +�TBi�Hc f 0(K) Bb i?2 ;`Qbb `�i2 Q7 `2im`M
iQ +�TBi�Hc f(K) b�iBb}2b f 0(K) > 0 �M/ f (K) < 0- limK!0 f 0(K) = 1- limK!1 f 0(K) = 1X

aQHpBM; 7Q` i?2 QTiBK�H +QMbmKTiBQM T�i? ;Bp2b i?2 /Bb+`2i2@iBK2 1mH2` 2[m�iBQM,

u0(Ct) = f 0(Kt)�u
0(Ct+1) URV

�bbmK2 � +QMbi�Mi@2H�biB+Biv@Q7@bm#biBimiBQM U*1aV miBHBiv- u(C) = C1��

1�� B7 � 6= 1c u(C) = log(C) B7
� = 1XR h?2M- i?2 1mH2` 2[m�iBQM BKTHB2b i?�i i?2 ;`Qri? `�i2 Q7 +QMbmKTiBQM Bb (�f 0(Kt))

1
� � 1X qBi?

bi�M/�`/ p�Hm2b 7Q` /Bb+QmMi `�i2b �M/ i?2 BMi2`i2KTQ`�H 2H�biB+Biv Q7 bm#biBimiBQM- Bi 7QHHQrb 7`QK i?�i
?B;? `2im`Mb iQ +�TBi�H BKTHv ?B;? +QMbmKTiBQM ;`Qri?X

6Q` 2t�KTH2- bmTTQb2 i?�i i?2 ;`Qbb `�i2 Q7 `2im`M QM +�TBi�H- f 0(K) = 150% Ur2HH rBi?BM i?2
`�M;2 Q7 2biBK�i2/ `2im`Mb iQ +�TBi�H BM /2p2HQTBM;@+QmMi`v b2iiBM;bV �M/ � = 0.96X h?2M- rBi? HQ;
miBHBiv U� = 1 �M/ 2H�biB+Biv Q7 BMi2`i2KTQ`�H bm#biBimiBQM 2[m�H iQ QM2V- i?2 BKTHB2/ ;`Qri? `�i2 Q7
+QMbmKTiBQM Bb Ċ

C = 44%X LQ +QmMi`v ;`Qrb �i �Mvi?BM; HBF2 i?Bb `�i2X PM2 /Q2b MQi Q#b2`p2 bmbi�BM2/
+QMbmKTiBQM ;`Qri? `�i2b Q7 i?Bb K�;MBim/2 2p2M 7Q` i?2 bm#b2i Q7 i?2 TQTmH�iBQM i?�i �TT2�`b iQ ?�p2
�++2bb iQ `2im`Mb Q7 i?Bb K�;MBim/2X

�Hi2`M�iBp2Hv- mbBM; � #�HHT�`F 2biBK�i2 7`QK i?2 K�+`Q HBi2`�im`2 7Q` i?2 2H�biB+Biv Q7 BMi2`i2KTQ`�H
bm#biBimiBQM Q7 yX8 U�M/ i?2`27Q`2 � = 2V- i?2 BKTHB2/ +QMbmKTiBQM ;`Qri? Bb Ċ

C = 20% T2` v2�`Xk h?Bb
MmK#2` BKTHB2b � j3@7QH/ BM+`2�b2 BM +QMbmKTiBQM BM ky v2�`b- 7�` ?B;?2` i?�M �+im�H ;`Qri? `�i2b Q7
+QMbmKTiBQMXj qQ`FBM; BM `2p2`b2- � +QMbmKTiBQM ;`Qri? `�i2 Q7 8W BKTHB2b i?�i f 0(K) = 115%- BX2X
M2i `�i2b Q7 `2im`M Q7 R8W- r?B+? Bb Km+? HQr2` i?�M i?2 `�i2b Q#b2`p2/ BM K�Mv +QMi2tibX

RlM/2` *1a miBHBiv- i?2 2H�biB+Biv Q7 BMi2`i2KTQ`�H bm#biBimiBQM Bb 2[m�H iQ 1
� X

k� p�Hm2 Q7 yX8 Bb mb2/ BM bi�M/�`/ +�HB#`�iBQMb BM K�+`Q bim/B2b U2X;X- >�HH- kyyN- kyReVX a22 >�p`�M2F UkyR8V 7Q` �
`2pB2rX

jamTTQb2 BM/BpB/m�Hb BMbi2�/ ?�/ � aiQM2@:2�`v miBHBiv 7mM+iBQM BM+Q`TQ`�iBM; bm#bBbi2M+2 H2p2Hb Q7 +QMbmKTiBQMX h?2M-
i?2v rQmH/ #2+QK2 mMrBHHBM; iQ BMi2`i2KTQ`�HHv bm#biBimi2 �i p2`v HQr H2p2Hb Q7 BM+QK2X >Qr2p2`- #2BM; +HQb2 iQ bm+?
bm#bBbi2M+2 +QMbi`�BMib /Q2b MQi b22K +QMbBbi2Mi rBi? i?2 Q#b2`p2/ ?B;?@7`2[m2M+v p�`B�iBQM BM +QMbmKTiBQM 2p2M �KQM;
i?2 TQQ` U*QHHBMb 2i �HX- kyyNV �M/ i?2 ?B;? b?�`2 Q7 BM+QK2 bT2Mi QM ;QQ/b r?B+? �`2 MQi M2+2bbBiB2b- bm+? �b HQr@+�HQ`B2
7QQ/b- �H+Q?QH- �M/ +B;�`2ii2b U"�M2`D22 �M/ .m~Q- kyydVX JQ`2Qp2`- ?B;? `�i2b Q7 `2im`M �`2 Q#b2`p2/ MQi Dmbi 7Q` i?2
mHi`�@TQQ`- #mi �HbQ 7Q` bQK2 T2QTH2 r?Q �`2 MQi M2�` i?�i �#bQHmi2 +QMbmKTiBQM ~QQ`- 7Q` 2t�KTH2- b?QTF22T2`b BM a`B
G�MF� Q` E2Mv�X
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h?2 }M/BM; i?�i K�Mv T2QTH2 BM /2p2HQTBM; +QmMi`B2b 7�+2 ?B;? `�i2b Q7 `2im`M v2i /Q MQi ?�p2
/`�K�iB+ ;`Qri? BM +QMbmKTiBQM i?mb TQb2b � TmxxH2 BM i?2 7`�K2rQ`F Q7 i?2 M2Q+H�bbB+�H KQ/2HX aQK2
rQmH/ i`v iQ `2bQHp2 i?Bb TmxxH2 #v �`;mBM; i?�i ?Qmb2?QH/b 7�+2 � ?B;? BKTHB+Bi i�t QM i?2 `2im`M QM
+�TBi�H- 7Q` 2t�KTH2- /m2 iQ T`2/�iBQM #v +Q``mTi ;Qp2`MK2Mi Q{+B�Hb- Q` /m2 iQ `2/Bbi`B#miBp2 T`2bbm`2b
7`QK 2ti2M/2/ 7�KBHv K2K#2`bX

�HHQrBM; 7Q` `2�HBbiB+ H2p2Hb Q7 bm+? /BbiQ`iBQMb- Bi Bb /B{+mHi iQ `2+QM+BH2 i?2 /�i� rBi? bi�M/�`/
+�HB#`�i2/ p�Hm2b 7Q` �M 2tTQM2MiB�H /Bb+QmMi `�i2X 6Q` BMbi�M+2- C�FB2H� �M/ PxB2` UkyR8V b?Qr rBi? �
H�#@BM@i?2@}2H/ 2tT2`BK2Mi i?�i rQK2M U#mi MQi K2MV 7�+2 � ǳFBM i�tǴ Q7 9W r?2M K�FBM; �M Q#b2`p�#H2
BMp2biK2Mi- r?B+? rQmH/ MQi /`�K�iB+�HHv +?�M;2 i?2 �#Qp2 +�HB#`�iBQMX JQ`2Qp2`- i?2B` 2tT2`BK2Mi
�HbQ BM+Hm/2b K2M 7Q` r?QK i?2 �mi?Q`b /Q MQi }M/ bm+? FBM i�t2bX 6m`i?2`- K�`;BM�HHv BM+`2�bBM;
BMp2MiQ`B2b 7Q` � b?QTF22T2` Q` K�`;BM�HHv BM+`2�bBM; 72`iBHBx2` mb2 #v � 7�`K2` rQmH/ MQi 2�bBHv #2
Q#b2`p�#H2 2Bi?2` #v i?2 bi�i2 Q` #v FBM QmibB/2 i?2 Mm+H2�` 7�KBHv- �M/ �b bm+? rQmH/ MQi #2 bm#D2+i iQ
bm+? � i�tX 6BM�HHv- ǳi�t2bǴ #v FBM Q` Qi?2` bQ+B�H ;`QmTb �`2 MQi Tm`2 i�t2b #mi rQmH/ HBF2Hv ;2M2`�i2
2Bi?2` bQK2 `2+BT`Q+�H Q#HB;�iBQMb 7`QK i?Qb2 `2+2BpBM; i?2 i`�Mb72`b Q` bQK2 miBHBiv #2M2}ib iQ i?2
?Qmb2?QH/ K�FBM; i?2 i`�Mb72`bX Ai i?mb b22Kb /B{+mHi iQ #2HB2p2 i?�i bm+? i�t2b rQmH/ 7mHHv `2bQHp2
i?2 TmxxH2X9

Ai Bb rQ`i? MQiBM; i?�i i?2 b�K2 ?Qmb2?QH/b r?Q ?QH/ ?B;?@BMi2`2bi /2#i Q7i2M ?QH/ HQr@`2im`M
�bb2ibX 6Q` BMbi�M+2- *QHHBMb 2i �HX UkyyNV `2TQ`i i?�i 2p2`v ?Qmb2?QH/ i?2v bm`p2v ?�b #Qi? HQr@BMi2`2bi
b�pBM;b �M/ ?B;?@BMi2`2bi /2#i �i i?2 b�K2 iBK2X �M�;QH 2i �HX UkyRdV 2biBK�i2 i?�i +Qrb �M/ #mz�HQ2b
2�`M H�`;2 M2;�iBp2 `2im`Mb BM AM/B�- �M/ v2i �`2 QrM2/ #v 98W Q7 `m`�H ?Qmb2?QH/bX aBKBH�`Hv- i?2
b?QTF22T2`b BM E`2K2` 2i �HX UkyRjV r?Q H2�p2 mM2tTHQBi2/ BMp2MiQ`v@BMp2biK2Mi `2im`Mb Q7 Qp2` RyyW
T2` v2�` bBKmHi�M2QmbHv /2TQbBi KQM2v BM b�pBM;b �++QmMib `2im`MBM; � 72r T2`+2Mi�;2 TQBMibX �b
/Bb+mbb2/ #2HQr- QM2 BMi2`T`2i�iBQM KB;?i #2 i?�i T2QTH2 ?QH/ i?2b2 HQr `2im`M �bb2ib iQ /Bp2`bB7v `BbF-
r?BH2 �MQi?2` Bb i?�i i?2v �`2 b22FBM; iQ K�M�;2 HB[mB/BivX

SQp2`iv i`�Tb *QmH/ � MQM@+QM+�p2 T`Q/m+iBQM 7mM+iBQM ?2HT b[m�`2 bm+? ?B;? `�i2b Q7 `2im`M
rBi? i?2 H�+F Q7 /`�K�iB+ ;`Qri? BM +QMbmKTiBQM\ lM/2` i?2 mbm�H +QM+�p2 T`Q/m+iBQM 7mM+iBQM- TQQ`
?Qmb2?QH/b rBHH ?�p2 ?B;?2` `2im`Mb iQ BMp2biK2Mi- rBHH �++mKmH�i2 r2�Hi?- �M/ i?mb +QMp2`;2 iQ `B+?2`
?Qmb2?QH/bX qBi? �M a@b?�T2/ T`Q/m+iBQM 7mM+iBQM i?�i Bb +QMp2t 7Q` HQr H2p2Hb Q7 +�TBi�H �M/ i?2M
+QM+�p2 �i ?B;?2` H2p2Hb- i?2`2 K�v BMbi2�/ #2 KmHiBTH2 bi2�/v bi�i2bX q?B+? Q7 i?2b2 bi2�/v bi�i2b �
?Qmb2?QH/ +QMp2`;2b iQ K�v /2T2M/ QM Bib BMBiB�H +�TBi�H biQ+F- �M/ i?2 HQM;@`mM /Bbi`B#miBQM Q7 r2�Hi?
K�v /2T2M/ QM i?2 BMBiB�H /Bbi`B#miBQMX am+? � KQ/2H +�M 72�im`2 TQp2`iv i`�Tb, ?Qmb2?QH/b i?�i 7�HH
#2HQr � +2`i�BM i?`2b?QH/ K�v #2 bim+F �i HQr H2p2Hb Q7 `2im`Mb �M/ #2 mM�#H2 iQ �++mKmH�i2 r2�Hi?X
AM ;2M2`�H- i?2`2 Bb HBKBi2/ 2pB/2M+2 i?�i bm+? TQp2`iv i`�Tb �`2 rB/2bT`2�/- #mi i?2v �`2 HBF2Hv iQ #2
T`2b2Mi BM �i H2�bi bQK2 bBim�iBQMb UE`��v �M/ J+E2MxB2- kyR9c "�M/B2`� 2i �HX UkyRdVVX8

u2i 2p2M BM KQ/2Hb rBi? TQp2`iv i`�Tb �M/ MQM@+QM+�p2 T`Q/m+iBQM 7mM+iBQMb- i?2 Q#b2`p2/ BMBiB�H
9� ;Bp2M T2`+2Mi�;2 BM7Q`K�H ǳi�tǴ H2p2H2/ #v 2ti2M/2/ 7�KBHv +QmH/ TQi2MiB�HHv #2 KQ`2 /BbiQ`iBQM�`v B7 Bi r�b H2pB2/ QM

+�TBi�H Bib2H7 `�i?2` i?�M bBKTHv QM +�TBi�H BM+QK2- 2bT2+B�HHv B7 i?2v r2`2 T�`iB+mH�`Hv ?B;? 7Q` +2`i�BM ivT2b Q7 BMp2biK2Mi-
7Q` 2t�KTH2- QM KQ`2 Q#b2`p�#H2 +�TBi�H ;QQ/b- #mi BM ;2M2`�H i?2`2 Bb MQ `2�bQM iQ �bbmK2 i?�i BM7Q`K�H i�t�iBQM bvbi2Kb
rQmH/ #2 KQ`2 /BbiQ`iBQM�`v i?�M 7Q`K�H i�t�iBQM bvbi2Kb mb2/ BM /2p2HQT2/ +QmMi`B2b- �M/ BM �Mv +�b2- 2p2M � 9W i�t
QM +�TBi�H rQmH/ MQi #2 � #B; /2i2``2Mi B7 ;`Qbb `2im`Mb r2`2 QM i?2 Q`/2` Q7 R8yWX

8PM2 `�`2Hv Q#b2`p2b KmHiB@KQ/�H /Bbi`B#miBQMb Q7 BM+QK2c i?2`2 Bb HBiiH2 2pB/2M+2 i?�i i2KTQ`�`v TQbBiBp2 b?Q+Fb H2�/
iQ bmbi�BM2/ BM+`2�b2b BM BM+QK2 Qp2` iBK2c �M/ mM+QM/BiBQM�H i`�Mb72`b bm+? �b :Bp2 .B`2+iHv �M/ i?2 :2Q`;B� H�M/ HQii2`v
/B/ MQi T`QpB/2 2pB/2M+2 Q7 TQp2`iv i`�Tb U>�mb?Q72` �M/ a?�TB`Q- kyRec "H2�FH2v �M/ 62``B2 UkyReVVX
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+QM/BiBQMb biBHH M22/ iQ #2 +QMbBbi2Mi rBi? i?2 KQ/2HX �M a@b?�T2/ T`Q/m+iBQM 7mM+iBQM �HHQrb 7Q` �
bi2�/v bi�i2 rBi? � HQr `�i2 Q7 `2im`M U�i 2Bi?2` HQr Q` ?B;? r2�Hi?V- #mi Bi M2p2`i?2H2bb �HbQ BKTHB2b
i?�i BM/BpB/m�Hb r?Q 7�+2 � ?B;? K�`;BM�H `�i2 Q7 `2im`M iQ BMp2biK2Mi b?QmH/ 2t?B#Bi 7�bi +QMbmKTiBQM
;`Qri?X h?mb- 2p2M mM/2` � KQ/2H rBi? � MQM@+QM+�p2 T`Q/m+iBQM 7mM+iBQM- QM2 rQmH/ MQi Q#b2`p2
?Qmb2?QH/b rBi? ?B;? K�`;BM�H `2im`Mb �M/ HQr ;`Qri?X 1p2M i?2 T`2b2M+2 Q7 �bb2ib rBi? BM+`2�bBM;
`2im`Mb rQmH/ MQi 2tTH�BM ?B;? `2im`Mb iQ /BpBbB#H2 72`iBHBx2` BMp2biK2Mib 7Q` 7�`K2`b Q` BMp2MiQ`v 7Q`
b?QTF22T2`b Q` 7`mBi b2HH2`bX

GmKTv BMp2biK2Mib rBi? ?B;? `�i2b Q7 `2im`M +�M `2K�BM mM2tTHQBi2/ BM i?2 T`2b2M+2 Q7 +`2/Bi
+QMbi`�BMibX h?mb- ?Qmb2?QH/b KB;?i MQi #2 �#H2 iQ Tm`+?�b2 �M �bb2i- HBF2 � +Qr- 2p2M B7 Bi ;2M2`�i2/
� ?B;? `2im`MX >Qr2p2`- 2p2M HmKTv BMp2biK2Mib rBi? +`2/Bi +QMbi`�BMib �`2 MQi � bm{+B2Mi +QM/BiBQM
7Q` mM2tTHQBi2/ ?B;? `2im`MbX 6Q` 2t�KTH2- +QMbB/2` � ?Qmb2?QH/ i?�i ?�b � /Bb+QmMi 7�+iQ` Q7 yXNe-
� MQM@HmKTv HB[mB/ BMp2biK2Mi QTTQ`imMBiv Qz2`BM; � RyW `2im`M �M/ � HmKTv BMp2biK2Mi QTTQ`imMBiv
vB2H/BM; � 8yW `�i2 Q7 `2im`M QM � /Bb+`2i2 BMp2biK2MiX h?2 ?Qmb2?QH/b rQmH/ BMBiB�HHv b�p2 BM i?2 HB[mB/
MQM@HmKTv BMp2biK2Mi �M/ i?2M `2�HHQ+�i2 �bb2ib iQ i?2 HmKTv BMp2biK2Mi QM+2 � bm{+B2Mi �KQmMi r�b
�++mKmH�i2/X 1p2M rBi? � x2`Q `�i2 Q7 `2im`M QM i?2 MQM@HmKTv BMp2biK2Mi- i?2 ?Qmb2?QH/ rQmH/ b�p2
mT 7Q` i?2 HmKTv BMp2biK2Mi mMH2bb Bi `2[mB`2/ � p2`v H�`;2 BMp2biK2MiX

JQ`2Qp2`- 2p2M B7 +2`i�BM T?vbB+�H �bb2ib �`2 HmKTv- i?2 }M�M+B�H `2im`Mb iQ BMp2biK2Mi +QmH/ TQi2M@
iB�HHv #2 bKQQi?2/ rBi? �TT`QT`B�i2 }M�M+B�H T`Q/m+ib- BM7Q`K�H BMbiBimiBQMb- Q` ;Qp2`MK2Mi T`Q;`�KbX
GmKTv BMp2biK2Mib +QmH/ #2 2tTHQBi2/ mbBM; K2+?�MBbKb bm+? �b _Pa*�b- #Q``QrBM; �M/ H2M/BM;
+QMi`�+ib- Q` ;Qp2`MK2Mi T`Q;`�Kb i?�i rQmH/ 2Bi?2` bBKTHv i`�Mb72` `2bQm`+2b iQ BM/BpB/m�Hb bim+F BM
TQp2`iv i`�Tb Q` rQmH/ H2M/ i?2K `2bQm`+2b �M/ i?2M mb2 i?2 TQr2` Q7 i?2 bi�i2 iQ +QHH2+i `2T�vK2MibX
GQii2`B2b �M/ _Pa*�b �`2 BM/22/ p2`v TQTmH�`- bm;;2biBM; i?�i i?2`2 �`2 r�vb iQ �//`2bb TQi2MiB�H
MQM@+QM+�pBiB2b BM i?2 T`Q/m+iBQM 7mM+iBQM- #mi i?2v /Q MQi b22K iQ 2M�#H2 i?2 `�i2b Q7 +QMbmKTiBQM
;`Qri? QM2 rQmH/ 2tT2+i rBi? � ;`Qbb `�i2 Q7 `2im`M iQ +�TBi�H Q7 R8yW Q` KQ`2X

AM �Mv +�b2- QM2 b?QmH/ MQi Q#b2`p2 ?B;? `2im`Mb iQ MQM@HmKTv BMp2biK2Mib rBi?Qmi `�TB/ +QM@
bmKTiBQM ;`Qri?X u2i- `2b2�`+? ?�b /Q+mK2Mi2/ ?B;? `2im`Mb iQ 72`iBHBx2` U.m~Q 2i �HX- kyy3V �M/ iQ
bK�HH BM+`2�b2b BM rQ`FBM; +�TBi�H 7Q` bK�HH }`Kb U"2�K�M 2i �HX- kyR9- E`2K2` 2i �HX- kyRjVX JQ`2Qp2`-
2ti2M/BM; +`2/Bi iQ TQQ` ?Qmb2?QH/b /Q2b MQi `2bmHi BM i`�Mb7Q`K�iBp2 2z2+ib U"�M2`D22 2i �HX- kyR8�c
J2�;2` UkyRNVVX *`2/Bi +QMbi`�BMib +�MMQi BM i?2Kb2Hp2b 2tTH�BM ?B;? `�i2b Q7 `2im`MX

aiQ+?�biB+ `2im`Mb �M/ `BbF �p2`bBQM A7 `2im`Mb �`2 biQ+?�biB+- `BbF �p2`bBQM KB;?i /2i2` BM/B@
pB/m�Hb 7`QK K�FBM; BMp2biK2Mib- 2p2M B7 2tT2+i2/ `2im`Mb 2t+22/ i?2 /Bb+QmMi `�i2X *�M r2 2tTH�BM
i?2 1mH2` 2[m�iBQM TmxxH2 rBi? biQ+?�biB+ BM+QK2 �M/ `BbF �p2`bBQM\ amTTQb2- 7Q` 2t�KTH2- BM+QK2 BM
T2`BQ/ t Bb,

Yit = Y0 + "t +
nX

i=1

µitfi(Kit) UkV

r?2`2 i?2`2 �`2 n �bb2ib Q` +�TBi�H ;QQ/b �M/ +�TBi�H ;QQ/b i ?�b biQ+?�biB+ `2im`M µit BM T2`BQ/ t rBi?
�M �`#Bi`�`v T�ii2`M Q7 +Q``2H�iBQMX AM i?Bb b2iiBM;- i?2 biQ+?�biB+ 1mH2` 2[m�iBQM Bb,

u0(Ct) = �Et

⇥
µitf

0
i(Kit)u

0(Ct+1)
⇤
, i = 1, 2, . . . , n UjV

:Bp2M �M BMBiB�H +�TBi�H biQ+F- `BbF �p2`bBQM rBHH /2+`2�b2 BMp2biK2Mi BM �bb2ib i?�i +Q@p�`v TQbBiBp2Hv
rBi? +QMbmKTiBQM �M/ BM+`2�b2 BMp2biK2Mi BM �bb2ib i?�i +Q@p�`v M2;�iBp2Hv rBi? +QMbmKTiBQMX AM
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i?Bb 7`�K2rQ`F- Bi rBHH #2 QTiBK�H 7Q` `BbF@�p2`b2 ?Qmb2?QH/b iQ #mBH/ � #mz2` biQ+F Q7 HQr@`BbF b�pBM;b
i?�i i?2v +�M /`�r mTQM r?2M i?2v 2tT2`B2M+2 M2;�iBp2 b?Q+Fb U*�``QHH- RNNd- .2�iQM- RNNRVX AM i?2
2`;Q/B+ /Bbi`B#miBQM- 72r T2QTH2 rBHH ?�p2 � HQr #mz2` biQ+FX E22TBM; � ?B;? #mz2` biQ+F rBHH �HHQr
KQbi T2QTH2 iQ bKQQi? +QMbmKTiBQM- bQ i?�i +QMbmKTiBQM rBHH #2 H�`;2Hv BMb2MbBiBp2 iQ ?B;?@7`2[m2M+v
BM+QK2 b?Q+Fb Q` T`2/B+i�#H2 +?�M;2b BM BM+QK2X Ai 7QHHQrb- 7Q` 2t�KTH2- i?�i KQbi K�`F2i i`�/2`b
BM i?2 2`;Q/B+ /Bbi`B#miBQM b?QmH/ #2 rBHHBM; iQ BMp2bi BM rQ`FBM; +�TBi�H �M/ KQbi 7�`K2`b b?QmH/ #2
rBHHBM; iQ BMp2bi BM 72`iBHBx2`X

�HH #mi i?Qb2 r?Q `2+2MiHv 2tT2`B2M+2/ � bi`BM; Q7 M2;�iBp2 b?Q+Fb rQmH/ ?�p2 � bm{+B2Mi #mz2` biQ+F
Q7 `2H�iBp2Hv b�72 �bb2ib iQ �HHQr i?2K iQ BMp2bi BM �bb2ib HBF2 72`iBHBx2`X 1p2M B7 i?2 `2im`Mb iQ 72`iBHBx2`
BMp2biK2Mi BM � b2�bQM �`2 ?B;?Hv +Q``2H�i2/ rBi? ?�`p2bi /m`BM; i?�i b2�bQM- 7Q` 2t�KTH2- #2+�mb2 i?2v
/2T2M/ QM `�BM7�HH /m`BM; i?2 b2�bQM- i?2v b?QmH/ QMHv #2 KQ/2biHv +Q``2H�i2/ rBi? HB72iBK2 BM+QK2 �M/
i?mb +QMbmKTiBQMX h?2`27Q`2- `BbF �p2`bBQM b?QmH/ QMHv KQ/2biHv `2/m+2 BMp2biK2Mi- �M/ +�MMQi 7mHHv
2tTH�BM i?2 1mH2` 2[m�iBQM TmxxH2X

AM 7�+i- ?Qr2p2`- HB[mB/ #mz2` biQ+Fb �`2 ivTB+�HHv KQ/2bi U.2�iQM- RN3NVX q?BH2 +QMbmKTiBQM
Bb bKQQi?2` i?�M BM+QK2- Bi /Q2b biBHH +Q@p�`v bm#bi�MiB�HHv rBi? BM+QK2 b?Q+Fb UhQrMb2M/ URNN8Vc
*QHHBMb 2i �HX- kyyNVX 6Q` BMbi�M+2- C�H�M �M/ _�p�HHBQM URNNNV 2biBK�i2 i?�i i?2 T�bb@i?`Qm;? Q7 BM+QK2
b?Q+Fb iQ +QMbmKTiBQM Bb 9yW �KQM; i?2 TQQ`2bi /2+BH2 Q7 ?Qmb2?QH/b BM `m`�H *?BM�X E�xB�M;� �M/
l/`v UkyyeV- bim/vBM; � T2`BQ/ Q7 b2p2`2 /`Qm;?i BM "m`FBM� 6�bQ- }M/ HBiiH2 2pB/2M+2 Q7 +QMbmKTiBQM
bKQQi?BM;X

JQ`2Qp2`- +QMbmKTiBQM p�`B2b MQi Dmbi rBi? b?Q+Fb iQ BM+QK2- #mi �HbQ rBi? T`2/B+i�#H2 p�`B�iBQM
BM BM+QK2- +QMi`�`v iQ KQ/2Hb rBi? T�iB2Mi +QMbmK2`bX "Qi? 7QQ/ �M/ MQM@7QQ/ +QMbmKTiBQM ?�p2
#22M /Q+mK2Mi2/ iQ p�`v b2�bQM�HHv rBi? i?2 ?�`p2bi +v+H2, +QMbmKTiBQM Bb HQr2` #27Q`2 ?�`p2bi BM
i?2 H2�M b2�bQM- �M/ ?B;?2` �7i2` ?�`p2bi- r?2M 7�`K2`b �`2 +�b? `B+? UJ�MB 2i �HX UkyRjVc E�KBMbFB 2i
�HX UkyR9Vc "�bm �M/ qQM; UkyR8VVX q?BH2 bQK2 Q7 i?Bb p�`B�iBQM +�M #2 2tTH�BM2/ #v b2�bQM�H T`B+2
~m+im�iBQMb �M/ H�+F Q7 biQ`�;2 QTTQ`imMBiB2b- +QMbmKTiBQM p�`B2b �+`Qbb i?2 T�v +v+H2 �HbQ �KQM; i?2
TQQ` BM `B+? +QmMi`B2b- r?2`2 K�`F2ib �`2 i?B+F �M/ 7QQ/ T`B+2b /Q MQi b?Qr bBKBH�` ~m+im�iBQMbX 6Q`
BMbi�M+2- a?�TB`Q Ukyy8V b?Qrb i?�i +�HQ`B+ BMi�F2 /2+HBM2b #v RyĜR8W Qp2` i?2 +Qm`b2 Q7 � KQMi? �7i2`
/2HBp2`v Q7 7QQ/ bi�KTbX ai2T?2Mb UkyyjV bBKBH�`Hv b?Qrb i?�i bQ+B�H b2+m`Biv `2+BTB2Mib BM i?2 lMBi2/
ai�i2b 7�BH iQ bKQQi? +QMbmKTiBQM #2ir22M +?2+FbX

� `2H�i2/ }M/BM; Bb i?�i BMp2biK2Mi /2+BbBQMb Q7 7�`K2`b �`2 �z2+i2/ #v i?2 iBKBM; Q7 T`2/B+i�#H2
p�`B�iBQM BM T`B+2b �M/ 2tT2M/Bim`2bX 6Q` BMbi�M+2- "m`F2 2i �HX UkyR3V b?Qr i?�i 7�`K2`b 7�BH iQ 2tTHQBi
�`#Bi`�;2 QTTQ`imMBiB2b +`2�i2/ #v b2�bQM�H T`B+2 p�`B�iBQM BM HQ+�H ;`�BM K�`F2ibX h?�i Bb- i?2v b2HH r?2M
T`B+2b �`2 HQr- �M/ #mv 7Q` T2`bQM�H +QMbmKTiBQM r?2M T`B+2b �`2 ?B;? BM i?2 H2�M b2�bQMX S`QpB/BM;
�++2bb iQ +`2/Bi `2/m+2b i?Bb 7�BHm`2 iQ �`#Bi`�;2 �M/ ;2M2`�i2b `2im`Mb QM BMp2biK2Mi Q7 kNWX h?2
[m2biBQM- ?Qr2p2`- Bb r?v 7�`K2`b �`2 MQi �#H2 iQ #mBH/ mT HB[mB/ #mz2` biQ+Fb iQ 2tTHQBi i?Bb BMp2biK2Mi
QTTQ`imMBiv i?2Kb2Hp2b- 2p2M BM i?2 �#b2M+2 Q7 +`2/Bi K�`F2ibX

PM2 +QmH/ 7m`i?2` 2M`B+? i?2 KQ/2H- 7Q` 2t�KTH2- #v �HHQrBM; 7Q` BHHB[mB/ BMp2biK2MibX >Qmb2?QH/b
KB;?i BM/22/ #2 KQ`2 `2Hm+i�Mi iQ BMp2bi BM 72`iBHBx2` Q` BMp2MiQ`B2b B7 i?2v KB;?i #2 bm#D2+i iQ BM+QK2
b?Q+Fb �M/ i?mb `2[mB`2 HB[mB/Biv #27Q`2 i?2 T�vQz QM i?Qb2 BMp2biK2Mib r�b `2�HBx2/X >Qr2p2`- i?2 b�K2
#�bB+ �TT`Q�+? Q7 #mBH/BM; mT � #mz2` biQ+F- 7Q` 2t�KTH2- Q7 +�b? Q` ;`�BM Q` Qi?2` `2H�iBp2Hv HB[mB/
�bb2ib bm+? �b D2r2H`v Q` HBp2biQ+F i?�i +QmH/ #2 bQH/ BM #�/ iBK2b +QmH/ ?2HT �//`2bb i?Bb T`Q#H2KX

AM bmKK�`v- r2 ?�p2 �`;m2/ i?�i i?2 ?B;? `�i2b Q7 `2im`M rBi?Qmi `�TB/ +QMbmKTiBQM ;`Qri?-
2pB/2Mi BM K�Mv T�`ib Q7 i?2 /2p2HQTBM; rQ`H/- TQb2 � TmxxH2 i?�i +�MMQi #2 2tTH�BM2/ #v i?2 bi�M/�`/
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M2Q+H�bbB+�H KQ/2H- MQM@+QM+�p2 T`Q/m+iBQM 7mM+iBQMb Q` `BbF �p2`bBQMX q2 MQr /Bb+mbb i?2Q`B2b 7`QK
#2?�pBQ`�H 2+QMQKB+b i?�i K�v b?2/ HB;?i QM i?Bb TmxxH2X

kXk S`2b2Mi #B�b
JQ/2bi `�i2b Q7 +QMbmKTiBQM ;`Qri? +�M #2 `2+QM+BH2/ rBi? ?B;? `�i2b Q7 `2im`M iQ +�TBi�H B7 /Bb+QmMi
`�i2b �`2 ?B;?X 6Q` 2t�KTH2- B7 i?2 /Bb+QmMi `�i2 Bb �TT`QtBK�i2Hv i?2 b�K2 K�;MBim/2 �b i?2 M2i `2im`M
iQ +�TBi�H- i?2M QM2 rQmH/ MQi 2tT2+i Km+? +QMbmKTiBQM ;`Qri?X >B;? +QMbi�Mi /Bb+QmMi `�i2b QM i?2
Q`/2` Q7 8yW T2` v2�`- ?Qr2p2`- rQmH/ ;2M2`�i2 BKTH�mbB#H2 T`2/B+iBQMb 7Q` BM/BpB/m�HbǶ rBHHBM;M2bb iQ
K�F2 HQM;@`mM BMp2biK2Mib, T2QTH2 rQmH/ MQi ;Bp2 mT QM2 /QHH�` iQ/�v 7Q` QM2 #BHHBQM /QHH�`b BM jy v2�`bX
qBi? bm+? � ?B;? /Bb+QmMi `�i2 i?�i r�b +QMbi�Mi Qp2` /Bz2`2Mi iBK2 ?Q`BxQMb- MQ QM2 rQmH/ ?QH/ QM iQ
H�M/ Q` ;2i �M 2/m+�iBQMX

� /Bb+QmMiBM; KQ/2H BMpQHpBM; � ?B;?- +QMbi�Mi /Bb+QmMi `�i2 K�F2b mM`2�HBbiB+ T`2/B+iBQMb #2+�mb2
i?2 KQ/2H QMHv ?�b QM2 T�`�K2i2` iQ }i irQ /Bz2`2Mi 2KTB`B+�H `2;mH�`BiB2b, � ?B;? /2;`22 Q7 BKT�iB2M+2
BM i?2 b?Q`i `mM UiQ K�i+? ?B;? b?Q`i@`mM `�i2b Q7 `2im`M �M/ #Q``QrBM; `�i2bV �M/ � `2H�iBp2Hv ?B;?
/2;`22 Q7 T�iB2M+2 BM i?2 HQM; `mM UiQ K�i+? `2H�iBp2Hv HQr HQM;2`@`mM `2im`Mb iQ BMp2biK2Mib BM H�M/ Q`
2/m+�iBQMVX aBM+2 i?2 +QMbi�Mi /Bb+QmMiBM; KQ/2H �bbmK2b i?�i i?2 b?Q`i@`mM �M/ HQM;@`mM /Bb+QmMiBM;
T�`�K2i2`b �`2 i?2 b�K2- Bi +�MMQi K�i+? #Qi? KQK2Mib �i i?2 b�K2 iBK2 U6`2/2`B+F 2i �HX- kyykVX

G�B#bQMǶb URNNdV KQ/2H Q7 [m�bB@?vT2`#QHB+ /Bb+QmMiBM; TQbBib i?�i BM/BpB/m�Hb /Bb+QmMi �HH 7mim`2
T2`BQ/b #v � T`2b2Mi #B�b T�`�K2i2` � `2H�iBp2 iQ i?2 BKK2/B�i2 T`2b2MiXe .Bb+QmMiBM; #2ir22M �HH
7mim`2 T2`BQ/b 7QHHQrb i?2 bi�M/�`/ 2tTQM2MiB�H KQ/2HX >�pBM; � T`2b2Mi@#B�b T�`�K2i2` � BM �//BiBQM
iQ i?2 2tTQM2MiB�H T�`�K2i2` � �HHQrb i?Bb KQ/2H iQ `2bQHp2 bQK2 Q7 i?2 TmxxH2b /2b+`B#2/ �#Qp2X h?2
`2+2Mi HBi2`�im`2 BM #2?�pBQ`�H 2+QMQKB+b T`QpB/2b bi`m+im`�H 2biBK�i2b Q7 � `�M;BM; 7`QK �#Qmi yXd iQ
yXN QM �p2`�;2 �+`Qbb bim/B2b- �Hi?Qm;? rBi? bm#bi�MiB�H BM/BpB/m�H ?2i2`Q;2M2BivXd

>Qr +�M T`2b2Mi #B�b #2 BM+Q`TQ`�i2/ BMiQ i?2 1mH2` 2[m�iBQM r2 /Bb+mbb2/ �#Qp2- �M/ +�M TH�mbB#H2
p�Hm2b Q7 T`2b2Mi #B�b ?2HT `2bQHp2 i?2 1mH2` 2[m�iBQM TmxxH2\ >�``Bb �M/ G�B#bQM UkyyRV /2`Bp2 �
?vT2`#QHB+ 1mH2` 2[m�iBQM BM+Q`TQ`�iBM; T`2b2Mi #B�b,

u0(Ct) = f 0(Kt)
⇥
��C 0(xt+1) + �

�
1� C 0(xt+1)

�⇤
u0(Ct+1), U9V

r?2`2 C 0(xt+1) =
dCt+1

dxt+1
Bb i?2 K�`;BM�H T`QT2MbBiv iQ +QMbmK2 Qmi Q7 HB[mB/ �bb2ibX

*QKT�`BM; i?2 bi�M/�`/ 1mH2` 2[m�iBQM BM 1[X URV iQ i?Bb ?vT2`#QHB+ 1mH2` 2[m�iBQM `2p2�Hb i?�i
i?2 bi�M/�`/ 2tTQM2MiB�H /Bb+QmMi 7�+iQ` � Bb `2TH�+2/ #v �M 2z2+iBp2 /Bb+QmMi 7�+iQ` (��C 0(xt+1) +

�(1 � C 0(xt+1)))X h?Bb 2z2+iBp2 /Bb+QmMi 7�+iQ` Bb � r2B;?i2/ �p2`�;2 Q7 i?2 b?Q`i@`mM /Bb+QmMi 7�+iQ`
�� �M/ i?2 HQM;@`mM 2tTQM2MiB�H /Bb+QmMi 7�+iQ` �X *`m+B�HHv- i?2 r2B;?ib �`2 ;Bp2M #v i?2 U�MiB+BT�i2/V
K�`;BM�H T`QT2MbBiv iQ +QMbmK2 UJS*V Qmi Q7 +�b? QM ?�M/ BM T2`BQ/ t + 1X A7 �M BM/BpB/m�H 2tT2+ib
?B;? JS* BM i?2 M2ti T2`BQ/ U7Q` 2t�KTH2- B7 b?2 2tT2+ib HQr +�b?@QM@?�M/V- i?2M ?2` 2z2+iBp2 /Bb+QmMi
7�+iQ` rBHH #2 +HQb2` iQ ��- �M/ b?2 rBHH �TT2�` BKT�iB2MiX AM +QMi`�bi- B7 �M BM/BpB/m�H 2tT2+ib � HQr

eAM i?Bb +?�Ti2`- r2 /Bb+mbb iBK2 T`272`2M+2b �M/ b2H7@+QMi`QH T`Q#H2Kb i?`Qm;? i?2 H2Mb Q7 i?2 T`2b2Mi@#B�b KQ/2H-
r?B+? ?�b 2K2`;2/ �b � rQ`F?Q`b2 KQ/2H BM i?Bb HBi2`�im`2X >Qr2p2`- MmK2`Qmb Qi?2` KQ/2Hb Q7 HBKBi2/ b2H7@+QMi`QH �M/
BMi2`i2KTQ`�H +?QB+2 2tBbi- bQK2 Q7 r?B+? K�F2 bBKBH�` UQ` 2p2M B/2MiB+�HV T`2/B+iBQMb BM i?2 T`Q#H2Kb r2 +QMbB/2`X q2
`272` `2�/2`b iQ 1`B+bQM �M/ G�B#bQM UkyR3V BM i?Bb ?�M/#QQF 7Q` � #`Q�/2` T2`bT2+iBp2 QM i?Bb HBi2`�im`2X

dPM 2biBK�iBQM Q7 iBK2 T`272`2M+2b- b22 1`B+bQM �M/ G�B#bQM UkyR3V BM i?Bb pQHmK2 �M/ *Q?2M 2i �HX UkyReV 7Q` /2i�BHb
�b r2HH �b � #`B27 /Bb+mbbBQM 7m`i?2` #2HQr BM i?Bb b2+iBQMX

R8



JS* BM i?2 M2ti T2`BQ/ UB7 b?2 2tT2+ib ?B;? +�b?@QM@?�M/V- i?2M ?2` 2z2+iBp2 /Bb+QmMi 7�+iQ` rBHH #2
+HQb2` iQ � �M/ b?2 rBHH �TT2�` T�iB2MiX

:Bp2M i?�i ?Qmb2?QH/b BM /2p2HQTBM; +QmMi`B2b ivTB+�HHv ?�p2 HQr +�b?@QM@?�M/ �M/ � ?B;? JS*-
T`2b2Mi #B�b KB;?i K�F2 i?2K �TT2�` T�`iB+mH�`Hv BKT�iB2Mi- 2p2M B7 i?2v ?�p2 i?2 b�K2 iBK2 T`272`2M+2b
�b `B+?2` BM/BpB/m�Hb U*�bbB/v- kyR3- .2�M �M/ a�miK�MM- kyR3VX A7 i?2 ?Qmb2?QH/ 2tT2+ib iQ #2 HB[mB/Biv@
+QMbi`�BM2/ BM i?2 M2ti T2`BQ/- rBi? �M JS* Qmi Q7 HB[mB/ �bb2ib �TT`Q�+?BM; R- i?2B` 2z2+iBp2 /Bb+QmMi
7�+iQ`- rBi? � = yX3 �M/ � = yXN8- rBHH #2 yXde- +QKT�`2/ iQ yXN8 7Q` �M 2tTQM2MiB�H �;2MiX h?mb-
BM+Q`TQ`�iBM; T`2b2Mi #B�b ;Q2b bQK2 r�v iQr�`/b `2bQHpBM; i?2 1mH2` 2[m�iBQM TmxxH2 TQb2/ �#Qp2-
�Hi?Qm;? Bi /Q2b MQi 2HBKBM�i2 Bi �HiQ;2i?2`X U�b /Bb+mbb2/ #2HQr- M�śp2iû +�M ;`2�iHv BM+`2�b2 i?2
r2H7�`2 +Qbi Q7 T`2b2Mi #B�bXV

q?BH2 ?2i2`Q;2M2Biv BM +�b?@QM@?�M/ �M/ JS* i?2Kb2Hp2b ;2M2`�i2 p�`B�iBQM BM T�iB2M+2 BM �
T`2b2Mi@#B�b KQ/2H- i?2`2 Bb `2�bQM iQ #2HB2p2 i?�i i?2`2 �HbQ 2tBbib bm#bi�MiB�H ?2i2`Q;2M2Biv BM T`2b2Mi
#B�b Bib2H7X �m;2M#HB+F �M/ _�#BM UkyR3V 2biBK�i2 i?�i d3W Q7 BM/BpB/m�Hb �`2 T`2b2Mi #B�b2/- rBi? i?2
`2bi 2Bi?2` �+iBM; �b 2tTQM2MiB�H /Bb+QmMi2`b Q` 2p2M 2t?B#BiBM; 7mim`2 #B�bX3 h?2 K2�M 2biBK�i2 Q7 � BM
i?2B` b�KTH2 Bb yXdN- rBi? � bi�M/�`/ /2pB�iBQM �+`Qbb BM/BpB/m�Hb Q7 yXkNX h?2 2ti2Mi iQ r?B+? Q#b2`p2/
?2i2`Q;2M2Biv BM i?2 `2im`Mb iQ +�TBi�H Q` mM2tTHQBi2/ BMp2biK2Mi QTTQ`imMBiB2b +�M #2 2tTH�BM2/ #v
?2i2`Q;2M2Biv BM /Bb+QmMi 7�+iQ`b Bb �M QT2M [m2biBQM 7Q` 7mim`2 `2b2�`+?X

h?2 [m�bB@?vT2`#QHB+ KQ/2H +�M 2tTH�BM �MQi?2` BKTQ`i�Mi b2i Q7 7�+ib �#Qmi i?2 TQQ`, HQr H2p2Hb Q7
T`2+�miBQM�`v b�pBM;b BM HB[mB/ 7Q`K- �M/ ?B;? +Qp�`B�M+2 Q7 BM+QK2 �M/ +QMbmKTiBQMX lM/2` bi�M/�`/
HB72+v+H2 KQ/2Hb- BM/BpB/m�Hb rBHH b�p2 mT bm#bi�MiB�H #mz2` biQ+Fb Q7 HB[mB/ b�pBM;bX h?2v rBHH i?mb #2
�#H2 iQ b2H7@BMbm`2 �;�BMbi b?Q+Fb- �M/ BM+QK2 �M/ +QMbmKTiBQM rBHH MQi +Q@p�`v Km+?X AM +QMi`�bi-
T`2b2Mi@#B�b2/ �;2Mib rBHH ?�p2 HQr H2p2Hb Q7 HB[mB/ b�pBM;b U2X;X �M;2H2iQb 2i �HX UkyyRVVX q?2M bm+?
�;2Mib �`2 ?Bi rBi? b?Q+Fb- i?2B` H�+F Q7 #mz2`@biQ+F b�pBM;b BKTHB2b i?�i i?2v rBHH #2 mM�#H2 iQ b2H7@BMbm`2-
�M/ +QMbmKTiBQM rBHH i?mb +Q@p�`v bm#bi�MiB�HHv rBi? i`�MbBiQ`v BM+QK2 b?Q+FbXN AM 7�+i- +QMbmKTiBQM
rBHH �HbQ p�`v rBi? T2`72+iHv T`2/B+i�#H2 +?�M;2b BM BM+QK2- �b Bb i?2 +�b2 rBi? 7�`K2`b Qp2` i?2 ?�`p2bi
+v+H2X ai�M/�`/ HB72+v+H2 KQ/2Hb ivTB+�HHv +�MMQi 2tTH�BM i?2 b2MbBiBpBiv Q7 +QMbmKTiBQM iQ T`2/B+i�#H2
7�HHb BM BM+QK2- 2p2M BM i?2 �#b2M+2 Q7 +`2/Bi K�`F2ib UC�TT2HHB �M/ SBbi�72``B- kyRyVX LQi2 �HbQ i?�i i?2b2
2M/Q;2MQmb HB[mB/Biv +QMbi`�BMib ;2M2`�i2 i?2 ?B;? JS* /Bb+mbb2/ �#Qp2- r?B+? +�mb2b T`2b2Mi@#B�b2/
�;2Mib iQ �TT2�` BKT�iB2MiX

AM +QMi`�bi iQ i?2B` 7�BHm`2 iQ #mBH/ mT HB[mB/ b�pBM;b- bQT?BbiB+�i2/ T`2b2Mi@#B�b2/ �;2Mib K�v #mBH/
mT bm#bi�MiB�H BHHB[mB/ �bb2ib bBM+2 i?2v +Q``2+iHv 7Q`2+�bi i?2B` 7mim`2 b2H7@+QMi`QH T`Q#H2Kb U�M;2H2iQb
2i �HX- kyyRVX am+? BM/BpB/m�Hb K�v BMp2bi BM 2/m+�iBQM Q` ?QH/ QM iQ H�M/- `�i?2` i?�M b2HHBM; Bi- bBM+2
H�M/ �M/ ?mK�M +�TBi�H �`2 #Qi? BHHB[mB/ �bb2ib i?�i T`QpB/2 p�Hm2/ T`Qi2+iBQM �;�BMbi Qp2`@+QMbmKBM;X
h?mb- i?2b2 �;2Mib rBHH #2 rBHHBM; iQ b�p2 mT 2p2M BM HQr@`2im`M BHHB[mB/ �bb2ib Ubm+? �b H�M/ Q`- iQ �
H2bb2` 2ti2Mi- D2r2H`v �M/ +�iiH2V- r?B+? K�v T�`iHv 2tTH�BM r?v ?Qmb2?QH/b /Q MQi �TT2�` iQ 2[m�i2
K�`;BM�H `2im`Mb �+`Qbb �bb2ibX

AM i?2 +�b2 Q7 +QKTH2i2Hv M�śp2 T`2b2Mi@#B�b2/ �;2Mib- r?Q i?BMF i?2v rBHH #2 2tTQM2MiB�H /Bb+QmMi2`b
rBi?Qmi b2H7@+QMi`QH T`Q#H2Kb #2;BMMBM; iQKQ``Qr- BHHB[mB/ �bb2ib rBHH QMHv #2 �++mKmH�i2/ B7 i?2v �`2
T2`+2Bp2/ iQ #2 �ii`�+iBp2- ?B;?@`2im`M BMp2biK2MibX �T�`i 7`QK i?Bb 72�im`2- i?2 H2p2H Q7 M�śp2iû Q`

3aQK2 Q7 i?Bb 2biBK�i2/ p�`B�iBQM KB;?i #2 2biBK�iBQM MQBb2X
NE�`H�M 2i �HX UkyR9�V }M/ i?�i T`QpB/BM; `�BM7�HH BMbm`�M+2 BM+`2�b2b �;`B+mHim`�H BMp2biK2Mi �M/ H2�/b iQ `BbFB2`

BMp2biK2Mi +?QB+2b BM :?�M�X S`2b2Mi #B�b +�M 2tTH�BM r?v 7�`K2`b /B/ MQi b2H7@BMbm`2 #v b�pBM;- /2bTBi2 bm#bi�MiB�H
/2K�M/ 7Q` BMbm`�M+2X

Re



bQT?BbiB+�iBQM ?�b #22M 7QmM/ iQ K�ii2` `2H�iBp2Hv HBiiH2 7Q` [m�MiBi�iBp2 T`2/B+iBQMb �#Qmi b�pBM;b �M/
+QMbmKTiBQM T�i?b BM HB72+v+H2 +QMbmKTiBQM KQ/2Hb U"2b?2�`b 2i �HX- kyR8VXRy-RR

:Bp2M i?�i T`2b2Mi@#B�b2/ �;2Mib �`2 U2M/Q;2MQmbHvV 2z2+iBp2Hv HB[mB/Biv +QMbi`�BM2/- ?Qr /Q2b
T`QpB/BM; �++2bb iQ +`2/Bi �z2+i i?2B` #2?�pBQ`b �M/ r2H7�`2\ �M;2H2iQb 2i �HX UkyyRV b?Qr i?�i T`2b2Mi@
#B�b2/ �;2Mib rBHH 7`2[m2MiHv mb2 `2pQHpBM; +`2/BiX h?2v rBHH /Q bQ MQi Dmbi BM `2bTQMb2 iQ b?Q+Fb- #mi
�HbQ iQ 7mM/ BMbi�Mi ;`�iB}+�iBQM- �M/ 7Q` 2MiB`2Hv T`2/B+i�#H2 2tT2M/Bim`2 2p2MibX q?BH2 i?2 mb2 Q7
+`2/Bi iQ bKQQi? b?Q+Fb 2M?�M+2b r2H7�`2- T`2b2Mi@#B�b2/ �;2Mib K�v #2 ?�`K2/ #v �++2bb iQ +`2/Bi iQ
7m2H +QMbmKTiBQM #BM;2bX

a2H7@+QMi`QH �M/ TQp2`iv i`�Tb "�M2`D22 �M/ JmHH�BM�i?�M UkyRyV BMp2biB;�i2 i?2 TQbbB#BHBiv
i?�i b2H7@+QMi`QH UQ`- �Hi2`M�iBp2Hv- iBK2 T`272`2M+2bV K�v /2T2M/ QM T2QTH2Ƕb BM+QK2X aT2+B}+�HHv- i?2B`
KQ/2H BMi`Q/m+2b i?2 TQbbB#BHBiv i?�i bT2+B}+ ;QQ/b bm+? �b bm;�`- 7�i- �M/ �H+Q?QH �`2 i2KTi�iBQM
;QQ/bX am+? ;QQ/b i?�i �`2 p�Hm2/ BM i?2 KQK2Mi- #mi QM2 /Q2b MQi r�Mi i?2 7mim`2 b2H7 iQ +QMbmK2X
h?2 �mi?Q`b 7Q+mb QM i?2 BKTHB+�iBQMb Q7 �bbmKBM; ǳ/2+HBMBM; i2KTi�iBQMbǴ- BX2X i?�i i?2 7`�+iBQM Q7
i?2 K�`;BM�H /QHH�` bT2Mi QM i2KTi�iBQM ;QQ/b /2+`2�b2b rBi? Qp2`�HH +QMbmKTiBQMX 6Q` BMbi�M+2- QM2
+�M QMHv 2�i bQ K�Mv /QMmib Q` bQ Km+? B+2 +`2�K- Q` /`BMF bQ Km+? �H+Q?QH Q` +mTb Q7 +?�B QM �Mv
;Bp2M /�vX h?Bb KQ/2H +`2�i2b b2p2`�H MQp2H �M/ BKTQ`i�Mi T`2/B+iBQMb- BM+Hm/BM; i?2 TQbbB#BHBiv Q7
i2KTi�iBQM@#�b2/ TQp2`iv i`�TbX >Qr2p2`- HBiiH2 2tBbiBM; 2KTB`B+�H rQ`F T`QpB/2b `B;Q`Qmb i2bib Q7 i?Bb
KQ/2HǶb �bbmKTiBQMb �M/ T`2/B+iBQMbX 1tT2`BK2Mib i2biBM; i?2Kě2bT2+B�HHv i?2 QM2b i?�i /2pB�i2 7`QK
Qi?2` KQ/2Hb Q7 /Bb+QmMiBM;ěrQmH/ #2 p�Hm�#H2X

J2�bm`BM; iBK2 T`272`2M+2b .2p2HQTK2Mi 2+QMQKBbib �`2 Q7i2M BMi2`2bi2/ BM K2�bm`BM; iBK2
T`272`2M+2b- BM+Hm/BM; T`2b2Mi #B�b- mbBM; bm`p2vb Q` H�# 2tT2`BK2Mib BM i?2 }2H/X am+? K2�bm`2b ?�p2
#22M mb2/ 7Q` T�`�K2i2` B/2MiB}+�iBQM UJ�?�D�M �M/ h�`QxxB- kyRRV- iQ i2bi K2+?�MBbKb #v 2biBK�iBM;
?2i2`Q;2M2Qmb i`2�iK2Mi 2z2+ib U�b?`�7 2i �HX- kyyeV- Q` �b Qmi+QK2 K2�bm`2b `2bTQM/BM; iQ bQK2
i`2�iK2Mi i?2Kb2Hp2b U�H�M �M/ 1`i�+- kyR3VX AM T`BM+BTH2- iBK2 T`272`2M+2b b?QmH/ #2 K2�bm`2/ #v
B/2MiB7vBM; BM/Bz2`2M+2 TQBMib #2ir22M mMBib Q7 miBHBiv BM /Bz2`2Mi iBK2 T2`BQ/bX 6Q` BMbi�M+2- � T`2b2Mi@
#B�b2/ BM/BpB/m�H K�v #2 BM/Bz2`2Mi #2ir22M R miBH iQ/�v �M/ RXj miBHb iQKQ``Qr �M/ BM/Bz2`2Mi #2ir22M
R miBH BM jyy /�vb �M/ RXyyR miBHb BM jyR /�vbX AM T`�+iB+2- iBK2 T`272`2M+2b �`2 /B{+mHi iQ K2�bm`2- �M/
i?2 HBi2`�im`2 ?�b MQi +QMp2`;2/ QM � #`Q�/Hv �++2Ti2/ �M/ 2�bBHv BKTH2K2Mi�#H2 �TT`Q�+?X *Q?2M 2i
�HX UkyReV �b r2HH �b 1`B+bQM �M/ G�B#bQM UkyR3V BM i?Bb pQHmK2 T`QpB/2 7Q` i?Qm;?i7mH /Bb+mbbBQMbX

h?2 KQbi +QKKQM �TT`Q�+? BM i?2 HBi2`�im`2 Bb iQ T`QpB/2 +?QB+2b #2ir22M KQM2i�`v T�vK2Mib
2�`HB2` Q` H�i2` BM iBK2X h?Bb �TT`Q�+? ?�b K�Mv #2M2}ib- BM+Hm/BM; i?�i Bi Bb `2H�iBp2Hv 2�bv iQ BKTH2K2Mi
mbBM; Qz@i?2@b?2H7 2tT2`BK2Mi�H T`QiQ+QHb U2X;X �M/2`b2M 2i �HX Ukyy3V- �M/`2QMB �M/ aT`2M;2` UkyRkVV-
�M/ i?�i +?QB+2b 2HB+Bi2/ BM i?Bb r�v ?�p2 #22M b?QrM iQ +Q``2H�i2- �H#2Bi r2�FHv- rBi? `2�H@rQ`H/
#2?�pBQ`b bm+? �b 2t2`+Bb2 �M/ bKQFBM; U*?�#`Bb 2i �HX- kyy3V- +`2/Bi b+Q`2b UJ2B2` �M/ aT`2M;2`- kyRRV-
BM+QK2 Uh�M�F� 2i �HX- kyRyV- �M/ T`Q+`�biBM�iBQM U_2m#2M 2i �HX- kyR8VX

h?Bb rB/2Hv TQTmH�` �TT`Q�+? `2bib QM b?�Fv i?2Q`2iB+�H 7QmM/�iBQMbX *m#Bii �M/ _2�/ UkyydV- 7Q`
RyAM i?2 +�b2 Q7 i?2 M�śp2 ?vT2`#QHB+ 1mH2` 2[m�iBQM- i?2 JS* i2`K rBHH #2 `2TH�+2/ #v i?2 �;2Mib UBM+Q``2+iHvV T2`+2Bp2/

JS* BM i?2 M2ti T2`BQ/X
RR�b b?QrM #v PǶ.QMQ;?m2 �M/ _�#BM URNNN- kyyRV- i?2 H2p2H Q7 bQT?BbiB+�iBQM i?2Q`2iB+�HHv K�ii2`b � ;`2�i /2�H 7Q`

T`Q+`�biBM�iBQM �M/ i?2 /2K�M/ 7Q` +QKKBiK2MiX q2 rBHH /Bb+mbb i?Bb BM /2i�BH BM a2+iBQM j- BM i?2 +QMi2ti Q7 T`2p2MiBp2
?2�Hi? #2?�pBQ`- �MQi?2` 2t�KTH2 Q7 �TT�`2MiHv mM/2`@2tTHQBi2/ ?B;?@`2im`M BMp2biK2MibX
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BMbi�M+2- b?Qr i?�i +?QB+2b Qp2` KQM2v T�vK2Mib �i /Bz2`2Mi iBK2 ?Q`BxQMb M22/ MQi `2p2�H �Mvi?BM;
�#Qmi iBK2 T`272`2M+2b bBM+2 BM/BpB/m�HbǶ K�`;BM�H T`QT2MbBiv iQ +QMbmK2 7`QK bm+? T�vK2Mib rBHH
HBF2Hv /2pB�i2 7`QK QM2X PTiBKBxBM; BM/BpB/m�Hb b?QmH/ bKQQi? +QMbmKTiBQM Qp2` i?2B` HB72+v+H2X h?mb-
`2+2BpBM; 0Ryy iQ/�v Ub�v- BM 2tT2`BK2Mi�H T�vQmibV K�v QMHv BM+`2�b2 +QMbmKTiBQM iQ/�v #v T2MMB2bX
1p2M rBi? `2�bQM�#H2 HB[mB/Biv +QMbi`�BMib- QM2 rQmH/ 2tT2+i +QMbmKTiBQM iQ #2 bKQQi?2/ Qp2` r22Fb
Q` KQ`2- r?2`2�b T`2b2Mi #B�b Bb i?Qm;?i iQ QT2`�i2 Qp2` � b?Q`i2` iBK2 ?Q`BxQM Q7 ?Qm`b Q` /�vb U2X;X
�m;2M#HB+F UkyR3V- J+*Hm`2 2i �HX UkyydVVX AM/22/- +?QB+2b Qp2` KQM2v 2�`HB2` Q` H�i2` K�v `2p2�H KQ`2
�#Qmi 2z2+iBp2 BMi2`2bi `�i2b 7�+2/ #v BM/BpB/m�Hb- Q` �#Qmi i?2B` iBK2@p�`vBM; HB[mB/Biv �M/ }M�M+B�H
b?Q+Fb- 2p2M �KQM; i?2 TQQ` BM /2p2HQTBM; +QmMi`B2b U.2�M �M/ a�miK�MM- kyR3c *�bbB/v UkyR3VVX

� T`QKBbBM; `2+2Mi �Hi2`M�iBp2 �TT`Q�+? iQ K2�bm`BM; iBK2 T`272`2M+2b Bb iQ Qz2` T�`iB+BT�Mib +?QB+2b
#2ir22M �+im�H +QMbmKTiBQM 2p2Mib Q` 2zQ`iX 6Q` 2t�KTH2- J+*Hm`2 2i �HX UkyydV Qz2` bBTb Q7 DmB+2 iQ
i?B`biv BM/BpB/m�Hb- r?BH2 �m;2M#HB+F 2i �HX UkyR8V �bF T�`iB+BT�Mib iQ +?QQb2 #2ir22M /Bz2`2Mi �KQmMib
Q7 i2/BQmb rQ`F QM /Bz2`2Mi /�i2bX h?Bb �TT`Q�+? Qz2`b bQK2 /BbiBM+i �/p�Mi�;2b- bBM+2 i?2 T�`iB+BT�Mi
+�MMQi �b 2�bBHv bKQQi? �r�v i?2 U/BbVmiBHBiv �bbQ+B�i2/ rBi? i?2b2 i�bFbX S2`?�Tb 7Q` i?Bb `2�bQM-
T`2b2Mi #B�b Bb KQ`2 2pB/2Mi BM i�bFb mbBM; bm+? `2�H `2r�`/bX �m;2M#HB+F 2i �HX UkyR8V 2biBK�i2 � K2�M
� Q7 yXN r?2M mbBM; �M 2zQ`i i�bF- +QKT�`2/ iQ � = 0.974- Km+? +HQb2` iQ 2tTQM2MiB�H /Bb+QmMiBM;-
r?2M mbBM; KQM2i�`v T�vK2Mib rBi? � T�`�HH2H /2bB;MX >Qr2p2`- bm+? �TT`Q�+?2b +QK2 rBi? i?2B` QrM
+?�HH2M;2b- T�`iB+mH�`Hv i?2 HQ;BbiB+�H /B{+mHiv Q7 BKTH2K2Mi�iBQM- i?2 T`�+iB+�H T`Q#H2Kb Q7 bm#D2+i
+QKT`2?2MbBQM- �M/ i?2 `2K�BMBM; TQbbB#BHBiv i?�i +QMbmKTiBQM Q` 2zQ`i QmibB/2 i?2 2tT2`BK2Mi �/Dmbib
BM `2bTQMb2 iQ +QMbmKTiBQM BM i?2 2tT2`BK2MiX

q?2`2 /Q2b i?Bb H2�p2 /2p2HQTK2Mi 2+QMQKBbib r?Q rQmH/ HBF2 iQ K2�bm`2 iBK2 T`272`2M+2b Q` T`2b2Mi
#B�b mbBM; bm`p2vb Q` 2tT2`BK2Mib BM i?2 }2H/\ lM7Q`imM�i2Hv- i?2`2 �`2 MQ 2�bv �Mbr2`bX A7 K2�bm`BM;
iBK2 T`272`2M+2b Bb +2Mi`�H iQ i?2 `2b2�`+?- BKTH2K2MiBM; � `2�H@2zQ`i i�bF �b BM �m;2M#HB+F 2i �HX
UkyR8V Q` �m;2M#HB+F UkyR3V K�v #2 i?2 #2bi QTiBQMX A7 MQi- miBHBxBM; � KQM2v@2�`HB2`@Q`@H�i2` i�bF K�v
biBHH T`QpB/2 bQK2 bB;M�H Q7 T�iB2M+2 Qp2` KQM2i�`v T�vK2Mib- 2p2M B7 Bi /Q2b MQi +H2�MHv BbQH�i2 iBK2
T`272`2M+2bX

_2+2Mi 2pB/2M+2 bm;;2bib i?�i ?vTQi?2iB+�H �M/ BM+2MiBpBx2/ +?QB+2b Qp2` KQM2v T`QpB/2 7�B`Hv bBKBH�`
`2bmHib UJ�//2M 2i �HX Ukyy9V- l#7�H UkyReVc 6�HF 2i �HX- kyReV- K�FBM; ?vTQi?2iB+�H +?QB+2b Qp2` KQM2v
�M 2p2M HQr2`@+Qbi �TT`Q�+?X >Qr2p2`- ?vTQi?2iB+�H +?QB+2b Qp2` KQM2v K�v biBHH 7�BH iQ TBM /QrM
T`2b2Mi #B�b T`2+Bb2Hv 7Q` i?2 `2�bQMb /2b+`B#2/ �#Qp2 BM i?2 /Bb+mbbBQM Q7 i?2 BM+2MiBpBx2/ +�b2bX h?2b2
[m2biBQMb K�v #2 bmTTH2K2Mi2/ rBi? [m�HBi�iBp2 bm`p2v [m2biBQMb QM b2H7@�bb2bb2/ rBHHBM;M2bb iQ r�Bi
7Q` H�`;2` `2r�`/b- �b BM 6�HF 2i �HX UkyR3VXRk

kXj _272`2M+2@/2T2M/2Mi T`272`2M+2b
� H�`;2 #Q/v Q7 2pB/2M+2 BM Tbv+?QHQ;v �M/ 2+QMQKB+b bm;;2bib i?�i BM/BpB/m�Hb 2p�Hm�i2 �M/ 2tT2`B2M+2
Qmi+QK2běbm+? �b +QMbmKTiBQM- r�;2b- BMp2biK2Mi `2im`Mb- Q` ?Qm`b rQ`F2/ěMQi BM i2`Kb Q7 �#bQHmi2
H2p2Hb- #mi `2H�iBp2 iQ `272`2M+2 TQBMib UE�?M2K�M �M/ hp2`bFv- RNdN- J�`FQrBix- RN8kVX JQ`2Qp2`-
HQbb2b `2H�iBp2 iQ i?�i `272`2M+2 TQBMi HQQK H�`;2` i?�M ;�BMb- � T?2MQK2MQM i2`K2/ HQbb �p2`bBQMX G�#

Rkh?2 :HQ#�H S`272`2M+2 am`p2v Q7 6�HF 2i �HX UkyR3V Bb rQ`i? ?B;?HB;?iBM; ?2`2X h?2 �mi?Q`b T`QpB/2 �M �++2bbB#H2
/�i�b2i Q7 mMBM+2MiBpBx2/ bm`p2v K2�bm`2b Q7 `BbF- iBK2 �M/ bQ+B�H T`272`2M+2b 7`QK 3y-yyy BM/BpB/m�Hb BM de +QmMi`B2bX
h?2B` K2�bm`2 Q7 T�iB2M+2 Bb � 7mM+iBQM Q7 #Qi? �Mbr2`b iQ [m�MiBi�iBp2 KQM2v 2�`HB2` Q` H�i2` [m2biBQMb- �b r2HH �b �
[m�HBi�iBp2 b2H7@�bb2bbK2Mi Q7 T�iB2M+2X AM � T�T2` 2tTHQBiBM; i?2b2 /�i�- .Q?K2M 2i �HX UkyR3V /Q+mK2Mi � TQbBiBp2
+Q``2H�iBQM #2ir22M T�iB2M+2 �M/ BM+QK2- #Qi? rBi?BM �M/ �+`Qbb +QmMi`B2bX
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�M/ }2H/ 2biBK�i2b T`QpB/2 2biBK�i2b Q7 HQbb �p2`bBQM BM i?2 `�M;2 Q7 � = 2� 2.5- K2�MBM; i?�i � HQbb Q7
0R Bb r2B;?i2/ QM �p2`�;2 �b Km+? �b � ;�BM Q7 0k iQ 0kX8XRj q2 rBHH MQr +QMbB/2` r?2i?2` `272`2M+2@
/2T2M/2M+2 �M/ T�`iB+mH�`Hv HQbb �p2`bBQM +�M 2tTH�BM �bT2+ib Q7 i?2 1mH2` 2[m�iBQM TmxxH2 /2b+`B#2/
�#Qp2X

h?2 }`bi 2KTB`B+�H 7�+i KQiBp�iBM; i?2 1mH2` 2[m�iBQM TmxxH2 Bb i?2 ?B;? 2biBK�i2/ `�i2 Q7 `2im`M QM �
p�`B2iv Q7 BMp2biK2Mib �KQM; K�Mv bK�HH }`KbX � /Bz2`2Mi r�v iQ 7`�K2 i?Bb 7�+i Bb i?�i MmK2`Qmb ?B;?@
`2im`M BMp2biK2Mib �TT2�` iQ #2 H27i mM2tTHQBi2/ �i 2[mBHB#`BmKX GQbb �p2`bBQM K�v ?2HT 2tTH�BM i?Bb
7�+i- �i H2�bi BM T�`iX h?2 BMimBiBQM Bb i?�i ?B;?@`2im`M BMp2biK2Mib BMp�`B�#Hv BMpQHp2 bQK2 TQbbB#BHBiv Q7
HQbb2b `2H�iBp2 iQ 7Q`;QBM; i?2 BMp2biK2Mic HQbb �p2`bBQM rBHH K�F2 bm+? BMp2biK2Mib H2bb �ii`�+iBp2X JQ`2
;2M2`�HHv- HQbb �p2`bBQM +�M 2tTH�BM bm#bi�MiB�H `BbF �p2`bBQM Qp2` bK�HH iQ KQ/2`�i2 bi�F2b- +QMi`�`v iQ
bi�M/�`/ 2tT2+i2/ miBHBiv KQ/2HbX

q?v im`M iQ HQbb �p2`bBQM iQ mM/2`bi�M/ `BbF �p2`bBQM Qp2` KQ/2bi bi�F2b- r?2M i?2 i2ti#QQF �H`2�/v
T`QpB/2b /BKBMBb?BM; K�`;BM�H miBHBiv Q7 r2�Hi? �b �M 2tTH�M�iBQM\ h?2 `2�bQM Bb i?�i 2tT2+i2/ miBHBiv
+�MMQi 2tTH�BM bK�HH@iQ@KQ/2`�i2 bi�F2b `BbF �p2`bBQM rBi?Qmi BKTHvBM; MQMb2MbB+�HHv ?B;? H2p2Hb Q7
`BbF �p2`bBQM Qp2` H�`;2 bi�F2b- � TQBMi 2HQ[m2MiHv K�/2 #v _�#BM UkyyyVX 1tT2`BK2Mib b?Qr i?�i K�Mv
BM/BpB/m�Hb rBHH `2D2+i � ;�K#H2 rBi? 2[m�H +?�M+2b Q7 ;�BMBM; 0k Q` HQbBM; 0R- Q` Q7 ;�BMBM; 0kyy Q` HQbBM;
0RyyX _�#BM b?Qrb i?�i #2BM; BM/Bz2`2Mi iQ bm+? � ;�K#H2 U�i �Mv r2�Hi? H2p2HV /m2 iQ /BKBMBb?BM;
K�`;BM�H miBHBiv Q7 r2�Hi? rQmH/ `2[mB`2 bm+? `�TB/Hv /BKBMBb?BM; K�`;BM�H miBHBiv Q7 r2�Hi? i?�i bm+?
�M BM/BpB/m�H rQmH/ `2D2+i � ;�K#H2 rBi? � 8yW +?�M+2 Q7 � 09 HQbb �M/ � 8yW +?�M+2 Q7 �Mv H2p2H Q7 ;�BM
UPǶ.QMQ;?m2 �M/ aT`2M;2`- kyR3VX AM +QMi`�bi- � T2`bQM rBi? � HQbb �p2`bBQM T�`�K2i2` � = 2 rQmH/
#2 BM/Bz2`2Mi iQ � ;�K#H2 rBi? � 8yĜ8y +?�M+2 Q7 HQbBM; 0R �M/ rBMMBM; 0k #mi- Km+? KQ`2 `2�bQM�#Hv-
rQmH/ �++2Ti � #2i rBi? � 8yĜ8y +?�M+2 Q7 HQbBM; 09 �M/ rBMMBM; 0RyX GQbb �p2`bBQM +�M i?mb 2tTH�BM i?2
`2D2+iBQM Q7 TQbBiBp2 2tT2+i2/@p�Hm2 ;�K#H2b �i bK�HH Q` KQ/2`�i2 bi�F2bX 1tT2+i2/@miBHBiv K�tBKBx2`b-
BM +QMi`�bi- b?QmH/ #2 �TT`QtBK�i2Hv `BbF@M2mi`�H Qp2` bK�HH bi�F2bX

*QMbB/2` i?2 2t�KTH2 Q7 HQr i�F2@mT Q7 72`iBHBx2` BM E2Mv�- r?B+? r�b 2biBK�i2/ #v .m~Q 2i �HX
Ukyy3V iQ ?�p2 �M �p2`�;2 `2im`M Q7 Dmbi Qp2` 8yWX amTTQb2 � mMBi Q7 72`iBHBx2` +Qbib 0k- �M/ Bib
mb2 BM+`2�b2b QmiTmi #v 0e rBi? 8yW T`Q#�#BHBiv �M/ ?�b MQ 2z2+i rBi? 8yW T`Q#�#BHBivX h?2M- i?2
2tT2+i2/ `2im`M Q7 72`iBHBx2` Bb 8yWX :Bp2M i?2 `2H�iBp2Hv bK�HH bi�F2b- �M 2tT2+i2/@miBHBiv �;2Mi rQmH/ #2
�TT`QtBK�i2Hv `BbF M2mi`�H- �M/ rQmH/ K�F2 i?2 BMp2biK2Mi- bBM+2 i?2 2tT2+i2/ p�Hm2 Bb 0.5 · ($6�$2)+

0.5 · (�$2) = +$1X AM +QMi`�bi- � HQbb@�p2`b2 �;2Mi rBi? � = 2.5 r?Q M�``QrHv #`�+F2ib `2im`Mb 7Q` i?Bb
BMp2biK2Mi rQmH/ MQi BMp2bi- bBM+2 0.5 · ($6� $2) + � · 0.5 · (�$2) = �$0.5X

.2bTBi2 i?2 +H2�` BMimBiBQM 7Q` ?Qr HQbb �p2`bBQM +QmH/ +�mb2 BM/BpB/m�Hb iQ 7Q`;Q ?B;?@`2im`M BM@
p2biK2Mib- r2 ?�p2 `2H�iBp2Hv HBKBi2/ }2H/ 2pB/2M+2 Q7 i?2 BKTQ`i�M+2 Q7 HQbb �p2`bBQM BM /2p2HQTBM;
+QmMi`B2bX E`2K2` 2i �HX UkyRjV T`QpB/2 +Q``2H�iBQM�H 2pB/2M+2, b?QTF22T2`b BM E2Mv� r?Q 2t?B#Bi
;`2�i2` bK�HH@bi�F2b `BbF �p2`bBQM BM 2tT2`BK2Mi�H i�bFb UT`2bmK�#Hv /m2 iQ HQbb �p2`bBQMV �HbQ K�BM@
i�BM HQr2` BMp2MiQ`B2b- i?mb 7Q`;QBM; #mHF@Tm`+?�b2 /Bb+QmMib �M/ BM+`2�bBM; i?2 T`Q#�#BHBiv Q7 +`2�iBM;
biQ+F@QmibX

*�`M2v 2i �HX UkyR3V T`QpB/2 }2H/@2tT2`BK2Mi�H 2pB/2M+2 QM HQbb �p2`bBQM- +`2/Bi �M/ i2+?MQHQ;v
�/QTiBQM �KQM; /�B`v 7�`K2`b BM E2Mv�X h?2 �mi?Q`b bim/v i?2 /2K�M/ 7Q` +QHH�i2`�HBx2/ HQ�Mb iQ 7mM/
i?2 Tm`+?�b2 Q7 /m`�#H2 �bb2ib U#Qi? /QK2biB+ �M/ T`Q/m+iBp2 �bb2ibVX h?2v b?Qr i?�i i?2 2M/QrK2Mi
2z2+iě� +�MQMB+�H BKTHB+�iBQM Q7 HQbb �p2`bBQMě+�mb2b #Q``Qr2`b iQ /BbHBF2 i�FBM; HQ�Mb BM r?B+? i?2

RjPǶ.QMQ;?m2 �M/ aT`2M;2` UkyR3V BM i?2 }`bi pQHmK2 Q7 i?Bb ?�M/#QQF T`QpB/2 � /2i�BH2/ /Bb+mbbBQM Q7 `272`2M+2
/2T2M/2M+2X
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+QHH�i2`�H Bb �M �bb2i i?2v �H`2�/v QrM- bBM+2 �H`2�/v@QrM2/ �bb2ib Ubm+? �b H�M/- D2r2H`v- Q` +�iiH2V �`2
�H`2�/v BM i?2 #Q``Qr2`Ƕb `272`2M+2 TQBMiX h?2 T`QbT2+i Q7 HQbBM; bm+? �bb2ib BM +�b2 Q7 HQ�M /27�mHi Ub�v-
/m2 iQ � M2;�iBp2 BM+QK2 b?Q+FV K�F2b bm+? HQ�Mb mM�ii`�+iBp2X AM +QMi`�bi- i?2 �mi?Q`b b?Qr i?�i
HQ�Mb +QHH�i2`�HBx2/ mbBM; i?2 M2r �bb2i #2BM; }M�M+2/ #v i?2 HQ�M Bib2H7- �b BM KQ`i;�;2b Q` +�` HQ�Mb-
�`2 KQ`2 �ii`�+iBp2 iQ #Q``Qr2`b- bBM+2 i?2 M2r �bb2i Bb MQi v2i BM i?2 `272`2M+2 TQBMi �i i?2 iBK2 Q7
HQ�M i�F2@mT- �M/ #Q``Qr2`b /Q MQi �MiB+BT�i2 2tT2`B2M+BM; �b ;`2�i � b2Mb2 Q7 HQbb BM +�b2 Q7 /27�mHiX

hQ BbQH�i2 i?Bb 2z2+i- i?2 2tT2`BK2Mi2`b 2M/Qr TQi2MiB�H #Q``Qr2`b rBi? � `�M/QKHv@b2H2+i2/ /m`�#H2
�bb2iX � r22F H�i2`- BM/BpB/m�Hb �`2 Qz2`2/ � HQ�M iQ }M�M+2 i?2 Tm`+?�b2 Q7 � b2+QM/ `�M/QKHv@b2H2+i2/
�bb2i- p�`vBM; r?2i?2` i?2 +QHH�i2`�H `2[mB`2/ Bb i?2 2M/Qr2/ �bb2i- Q` i?2 M2r �bb2i Bib2H7X h?2 �mi?Q`b
}M/ i?�i #Q``Qr2`b �`2 rBHHBM; iQ T�v �TT`QtBK�i2Hv N T2`+2Mi�;2 TQBMib T2` KQMi? ?B;?2` BMi2`2bi
`�i2b iQ +QHH�i2`�HBx2 mbBM; i?2 M2r �bb2iX AMi2`2biBM;Hv- i?2 b�K2@�bb2i +QHH�i2`�HBx2/ HQ�Mb /Q MQi `2bmHi
BM ?B;?2` /27�mHi `�i2b- /2bTBi2 i?2 ?B;?2` i�F2@mTX h?Bb bm;;2bib i?�i- �7i2` i�FBM; TQbb2bbBQM Q7 i?2
M2r �bb2i- #Q``Qr2`bǶ `272`2M+2 TQBMib mT/�i2 bm+? i?�i i?2v +QK2 iQ /2p2HQT � +QKT�`�#H2 2M/QrK2Mi
2z2+i Qp2` i?2B` M2r �bb2i- 2p2M #27Q`2 Bi Bb T�B/ QzX *`m+B�HHv- BM/BpB/m�Hb bvbi2K�iB+�HHv mM/2`@2biBK�i2
i?2B` 7mim`2 2M/QrK2Mi 2z2+i #27Q`2 TQbb2bbBM; �M �bb2i- �M 2t�KTH2 Q7 M�śp2iû Q` T`QD2+iBQM #B�bX

*�`M2v 2i �HX BHHmbi`�i2 � ;2M2`�H i?2K2 Q7 i?Bb +?�Ti2`- i?2 BMi2`�+iBQM #2ir22M mMBp2`b�H #2?�pBQ`�H
T?2MQK2M� �M/ BMbiBimiBQMb i?�i /Bz2` �+`Qbb bQ+B2iB2bX hQ i?2 2ti2Mi i?�i T2QTH2 �`2 `2Hm+i�Mi iQ mb2
;QQ/b i?2v �H`2�/v QrM �b +QHH�i2`�H- +`2/BiQ`b QT2`�iBM; BM K�`F2ib rBi? BMbiBimiBQMb i?�i K�F2 Bi 2�bv
iQ `2TQbb2bb +QHH�i2`�H rBHH bBKTHv �bF i?2K iQ +QHH�i2`�HBx2 HQ�Mb rBi? i?2 M2r Bi2Kb i?2v �`2 #mvBM;
rBi? i?2 HQ�MX PM i?2 Qi?2` ?�M/- r?2`2 i?2 BMbiBimiBQM�H 2MpB`QMK2Mi Bb r2�F 2MQm;? i?�i BiǶb ?�`/
iQ +QHH2+i +2`i�BM ivT2b Q7 +QHH�i2`�H- H2M/2`b K�v �++2Ti QMHv i?2 2�bB2bi iQ +QHH2+i 7Q`Kb Q7 +QHH�i2`�HX

6Q` 2t�KTH2- BM i?2 2MpB`QMK2Mi bim/B2/ #v *�`M2v 2i �HX- i?2 }M�M+B�H BMbiBimiBQM K�FBM; i?2 HQ�Mb-
HBF2 KQbi Q7 Bib ivT2- MQ`K�HHv `2[mB`2/ i?�i QM2@i?B`/ Q7 2�+? HQ�M #2 +QHH�i2`�HBx2/ rBi? i?2 #Q``Qr2`Ƕb
QrM /2TQbBib ?2H/ BM i?2 }M�M+B�H BMbiBimiBQM- �M/ i?2 `2K�BMBM; irQ@i?B`/b #2 ;m�`�Mi22/ #v /2TQbBib
#v +Q@bB;M2`bX qQ`F #v C�+F 2i �HX UkyReV- bm;;2bib i?�i bm#biBimiBM; i?2 �#BHBiv iQ +QHH�i2`�HBx2 HQ�Mb
rBi? M2rHv Tm`+?�b2/ �bb2ib- `�i?2` i?�M rBi? /2TQbBib BM i?2 }M�M+B�H BMbiBimiBQM- BM+`2�b2/ i�F2@mT Q7
HQ�Mb 7Q` `�BMr�i2` ?�`p2biBM; i�MFb mb2/ #v /�B`v 7�`K2`b 7`QK kX9W iQ 99WX h?Bb Bb i?mb �M 2t�KTH2
Q7 ?Qr BM i?2 +QMi2ti Q7 /2p2HQTBM; +QmMi`v BMbiBimiBQMb- HQbb �p2`bBQM K�v T`2p2Mi BM/BpB/m�Hb 7`QK
mM/2`i�FBM; TQi2MiB�HHv ?B;? `2im`M BMp2biK2Mib- bBM+2 }M�M+BM; i?2b2 BMp2biK2Mib `2[mB`2b TmiiBM;
2tBbiBM; �bb2ib �i `BbFX

h?2 �#Qp2 /Bb+mbbBQM Bb �HH #�b2/ QM 2Bi?2` bi�iB+ /2+BbBQMb- Q` QM KQ/2Hb rBi? HBKBi2/ /vM�K@
B+bX lMHBF2 i?2 HBi2`�im`2 QM T`2b2Mi #B�b- r2 QMHv ?�p2 � HBKBi2/ mM/2`bi�M/BM; Q7 i?2 BKTHB+�iBQMb Q7
`272`2M+2@/2T2M/2M+2 BM HB72@+v+H2 KQ/2HbX PM2 2t+2TiBQM Bb S�;2H UkyRdV r?Q bim/B2b HB72@+v+H2 +QMbmKT@
iBQM rBi? 2tT2+i�iBQMb@#�b2/ `272`2M+2 /2T2M/2M+2X q2 +QMD2+im`2 i?�i /vM�KB+ KQ/2Hb rBi? `272`2M+2
/2T2M/2M+2 K�v vB2H/ KQ`2 `2�bQM�#H2 /vM�KB+ T`2/B+iBQMb- rBi? � 7�B` �KQmMi Q7 biB+FBM2bb BM �bb2i
H2p2Hb- #mi rBi?Qmi i?2 /`�K�iB+�HHv /Bz2`2Mi /vM�KB+ #2?�pBQ` �`QmM/ � i?`2b?QH/ �bb2i H2p2H i?�M
TQp2`iv i`�T KQ/2HbX

GQbb �p2`bBQM Bb H2bb /B`2+iHv ?2HT7mH BM mM/2`bi�M/BM; i?2 b2+QM/ 2KTB`B+�H 7�+i mM/2`HvBM; i?2 1mH2`
2[m�iBQM TmxxH2, #Q``QrBM; �i ?B;? BMi2`2bi `�i2b rBi?Qmi � +Q``2bTQM/BM; BM+`2�b2 BM +QMbmKTiBQM Qp2`
iBK2X PM2 r�v BM r?B+? HQbb �p2`bBQM K�v BM+`2�b2 /2K�M/ 7Q` +`2/Bi Bb B7 +`2/Bi Bb mb2/ iQ BMbm`2 �;�BMbi
+QMbmKTiBQM HQbb2b Q` HQbb2b Q7 �bb2ib BM +�b2 Q7 M2;�iBp2 BM+QK2 b?Q+FbX P7 +Qm`b2- i?2 [m2biBQM `2K�BMb
r?v BM/BpB/m�Hb �`2 MQi �#H2 iQ b2H7@BMbm`2 #v #mBH/BM; mT HB[mB/ #mz2` biQ+Fb- r?B+? +QmH/ #2 /m2 iQ
T`2b2Mi #B�b �b /2b+`B#2/ BM i?2 T`2pBQmb bm#b2+iBQMX

ky



L�``Qr #`�+F2iBM; h?2 2z2+ib Q7 HQbb �p2`bBQM QM +?QB+2b BMpQHpBM; `BbF �`2 T�`iB+mH�`Hv HBF2Hv iQ
#2 BKTQ`i�Mi r?2M BM/BpB/m�Hb 2M;�;2 BM M�``Qr #`�+F2iBM;X L�``Qr #`�+F2iBM; `272`b iQ �M BM/BpB/m�H
+QMbB/2`BM; 2�+? +?QB+2 Q` bQm`+2 Q7 mM+2`i�BMiv i?2v 7�+2 BM BbQH�iBQM- 7�BHBM; iQ BMi2;`�i2 Bi rBi? Qi?2`
+?QB+2b �M/ `BbF 7`QK Qi?2` bQm`+2b Uhp2`bFv �M/ E�?M2K�M- RN3RVX L�``Qr #`�+F2iBM; Bb BKTHB+BiHv
�bbmK2/ BM � `�M;2 Q7 2+QMQKB+ KQ/2Hb �M/ �M�Hvb2bX Ai ?�b #Bi2 BM i?2 +�b2 Q7 HQbb �p2`bBQM- /m2 iQ i?2
BKTQ`i�M+2 Q7 i?2 b?�`T FBMF BM i?2 miBHBiv 7mM+iBQM �i i?2 `272`2M+2 TQBMi- r?B+? rQmH/ 2z2+iBp2Hv #2
bKQQi?2/ Qmi B7 BM/BpB/m�Hb r2`2 +QMbB/2`BM; K�Mv bQm`+2b Q7 mM+2`i�BMiv bBKmHi�M2QmbHvX

L�``Qr #`�+F2iBM; +�M �HbQ `2/m+2 /vM�KB+ T`Q#H2Kb iQ `2T2�i2/ bi�iB+ T`Q#H2Kb B7 BM/BpB/m�Hb
#`�+F2i- 7Q` BMbi�M+2- /�BHv BM+QK2 Q` �MMm�H biQ+F@T2`7Q`K�M+2X "`�+F2iBM; �HbQ ?2HTb 2tTH�BM i?2 bQ@
+�HH2/ a�Km2HbQM #2i T`Q#H2K, �M BM/BpB/m�H K�v im`M /QrM � bBM;H2 8yĜ8y ;�K#H2 Q7 HQbBM; 0Ryy Q`
;�BMBM; 0Rky #mi rQmH/ #2 rBHHBM; iQ �++2Ti � ?mM/`2/ bm+? ;�K#H2b B7 Qz2`2/ iQ;2i?2` U"2HH2K�`2 2i
�HX- kyy8- >�B;? �M/ GBbi- kyy8VX am+? +?QB+2b �`2 MQi +QKT�iB#H2 rBi? 2tT2+i2/ miBHBiv #mi �`2 2�bBHv
2tTH�BM2/ #v i?2 /2+BbBQM@K�F2` #`�+F2iBM; i?2 #2ib KQ`2 #`Q�/Hv r?2M � ?mM/`2/ #2ib �`2 T`2b2Mi2/
iQ;2i?2`X

G�# 2pB/2M+2 bm;;2bib M�``Qr #`�+F2iBM; Bb BM 7�+i +QKKQM �M/ H2�/b BM/BpB/m�Hb iQ K�F2 }`bi@Q`/2`
biQ+?�biB+�HHv /QKBM�i2/ +?QB+2b Uhp2`bFv �M/ E�?M2K�M URN3RVc _�#BM �M/ q2Bxb +F2` UkyyNVVX 6B2H/
2pB/2M+2 QM `272`2M+2@/2T2M/2M+2 �HbQ T`2b2Mib +�b2b Q7 M�``Qr #`�+F2iBM;- 7`QK i�tB /`Bp2`b #`�+F2iBM;
/�BHv H�#Q` bmTTHv �M/ 2�`MBM;b U*�K2`2` 2i �HX- RNNd- *`�r7Q`/ �M/ J2M;- kyRR- h?�F`�H �M/ hƬ- kyR3V
iQ BMp2biQ`b #`�+F2iBM; `2�HBx2/ }M�M+B�H ;�BMb Q` HQbb2b 7`QK 2�+? �bb2i U"�`#2`Bb �M/ sBQM;- kyRkVX
J�Mv QT2M `2b2�`+? [m2biBQMb `2K�BM BM i?Bb �`2�- BM+Hm/BM; /2i2`KBMBM; BM r?B+? +�b2b BM/BpB/m�Hb
M�``QrHv #`�+F2i- ?Qr i?2b2 #`�+F2ib �`2 7Q`K2/- r?2i?2` BM/BpB/m�Hb +�M #2 i�m;?i iQ #`�+F2i KQ`2
#`Q�/Hv- �M/ r?2i?2` bm+? BMi2`p2MiBQMb i`�MbH�i2 BMiQ `2/m+2/ `BbF �p2`bBQM BM BMp2biK2Mi /2+BbBQMb BM
i?2 }2H/X

L�``Qr #`�+F2iBM; K�v #2 T�`iB+mH�`Hv `2H2p�Mi BM /2p2HQTBM; +QmMi`B2bX J�Mv ?Qmb2?QH/b `mM bK�HH
}`Kb �M/ 7�+2 � ?Qbi Q7 TQi2MiB�HHv `BbFv /2+BbBQMbX 6Q` 2t�KTH2- � b?QTF22T2` KB;?i ?�p2 iQ K�F2
/2+BbBQMb Q7 ?Qr Km+? BMp2MiQ`v iQ #mv QM 2�+? Q7 K�Mv /Bz2`2Mi T`Q/m+ib �M/ BM 2�+? +�b2 B7 i?2v
�`2 HQbb �p2`b2- i?2v KB;?i #2 +QM+2`M2/ �#Qmi i?2 TQi2MiB�H i?�i bQK2 Q7 i?2 ivT2b Q7 ;QQ/b KB;?i ;Q
mMbQH/- +`2�iBM; � HQbbX � 7�`K2` K�F2b /2+BbBQMb 2p2`v ;`QrBM; b2�bQM �#Qmi r?2i?2` iQ mb2 2�+? Q7
b2p2`�H /Bz2`2Mi �;`B+mHim`�H BMTmib- �b r2HH �b r?2i?2` iQ BMp2bi BM HBp2biQ+F- 7�`K 2[mBTK2Mi bm+? �b
B``B;�iBQM TmKTb- 2i+X A7 i?2 K�M�;2` Q7 � b?QT Q` � 7�`K i`2�ib 2�+? Q7 i?2b2 /2+BbBQMb BM BbQH�iBQM-
i?2v K�v rBM/ mT im`MBM; /QrM ;�K#H2b i?�i �`2 p2`v �ii`�+iBp2X GQbb �p2`bBQM +QK#BM2/ rBi? M�``Qr
#`�+F2iBM; +QmH/ ?2HT 2tTH�BM i?2 ?B;? mM`2�HBx2/ `�i2 Q7 `2im`M QM �//BiBQM�H BMp2MiQ`v BMp2biK2Mi BM
E`2K2` 2i �HX UkyRjVX

_272`2M+2@TQBMi 7Q`K�iBQM JQ/2Hb Q7 `272`2M+2@/2T2M/2M+2 +QK2 rBi? �M BKTQ`i�Mi /2;`22
Q7 7`22/QK, i?2 �bbmKTiBQM �#Qmi r?�i +QMbiBimi2b i?2 `272`2M+2 TQBMiX h?2 HBi2`�im`2 ?�b i�F2M
/Bz2`2Mi �TT`Q�+?2b iQ b2H2+iBM; i?2 `2H2p�Mi `272`2M+2 TQBMi, i?2 bi�imb@[mQ H2p2H Q7 r2�Hi? Q` �bb2ib
U2X;X E�?M2K�M �M/ hp2`bFv URNdNVV �M/ `�iBQM�H 2tT2+i�iBQMb Q7 +QMbmKTiBQM UEǒbx2;B �M/ _�#BM-
kyye- kyyNV �`2 i?2 KQbi +QKKQMX Pi?2` T�T2`b ?�p2 +?Qb2M /Bz2`2Mi `272`2M+2 TQBMib- bm+? �b i?2
�p2`�;2 Q7 H�;;2/ Qmi+QK2b U.2HH�oB;M� 2i �HX- kyRdV Q` b�HB2Mi i�`;2ib bm+? �b `QmM/@MmK#2` }MBb?BM;
iBK2b �KQM; K�`�i?QM `mMM2`b U�HH2M 2i �HX- kyReVX

.Bz2`2Mi �bbmKTiBQMb �#Qmi `272`2M+2@TQBMi 7Q`K�iBQM +�M ;2M2`�i2 BKTQ`i�Mi /Bz2`2M+2b BM T`2@
/B+i2/ #2?�pBQ`X �bbmKBM; � bi�imb [mQ `272`2M+2 TQBMi +�M T`2/B+i bi�vBM; BM TH�+2- �M/ biB+Fv �bb2i

kR



�HHQ+�iBQMb- �b r2HH �b � ?B;? /2;`22 Q7 HQ+�H `BbF �p2`bBQMX qBi? 2tT2+i�iBQMb@#�b2/ `272`2M+2 TQBMib-
KmHiBTH2 2[mBHB#`B� �`2 TQbbB#H2 UEǒbx2;B �M/ _�#BM- kyye- kyyNVX A7 T2QTH2 ?�p2 � biQ+?�biB+ `272`2M+2
TQBMi U�M/ �`2 �H`2�/v �MiB+BT�iBM; mM+2`i�BMiv BM Qmi+QK2bV- i?2v rBHH Q7i2M #2 bQK2r?�i KQ`2 rBHHBM;
iQ i�F2 `BbFbX q2 +QMD2+im`2 i?�i #Qi? ivT2b Q7 `272`2M+2 TQBMib �`2 `2H2p�Mi �M/ BKTQ`i�Mi BM /Bz2`2Mi
+QMi2tibX q?2M T2QTH2 7�+2 /2+BbBQMb i?�i i?2v ?�p2 Km+? 2tT2`B2M+2 rBi? U2X;X TH�MiBM; mbm�H +`QTbV-
2tT2+i�iBQMb rBHH HBF2Hv /2i2`KBM2 i?2B` `272`2M+2 TQBMibX AM +QMi`�bi- B7 i?2v 7�+2 M2r +?QB+2b U2X;X i`vBM;
M2r i2+?MQHQ;B2bV- i?2 bi�imb [mQ K�v #2 KQ`2 HBF2Hv iQ /2i2`KBM2 i?2B` `272`2M+2 TQBMiX AMp2biB;�iBM;
i?Bb [m2biBQM �M/ i?2 7Q`K�iBQM Q7 `272`2M+2 TQBMib KQ`2 ;2M2`�HHv `2K�BM BKTQ`i�Mi �`2�b 7Q` 7mim`2
`2b2�`+?X

kX9 Pi?2` #2?�pBQ`�H 7�+iQ`b
h?2`2 Bb MQ `2�bQM iQ i?BMF i?�i T`2b2Mi #B�b �M/ HQbb �p2`bBQM �`2 i?2 QMHv #2?�pBQ`�H 7�+iQ`b �z2+i@
BM; BM/BpB/m�HbǶ +QMbmKTiBQM �M/ BMp2biK2Mi +?QB+2b Qp2` iBK2X �b r2 /Bb+mbb2/ �#Qp2- [m�MiBi�iBp2
2biBK�i2b Q7 T`2b2Mi #B�b +�M 2tTH�BM r?v ?B;?@`2im`M BMp2biK2Mib �`2 MQi 2tTHQBi2/- #mi MQi 7�BHm`2
iQ 2tTHQBi p2`v ?B;? `2im`M BMp2biK2MibX "B�b2/ #2HB27b- BM T�`iB+mH�`- M�śp2iû �#Qmi T`2b2Mi #B�b- +�M
/`�K�iB+�HHv /BbiQ`i #2?�pBQ`- �b /Bb+mbb2/ BM a2+iBQM jX aBKBH�`Hv- M�``Qr #`�+F2iBM; +�M /`�K�iB+�HHv
BM+`2�b2 i?2 +QMb2[m2M+2b Q7 HQbb �p2`bBQMX

Pi?2` #2?�pBQ`�H +QM+2Tib KB;?i �HbQ ?2HT 2tTH�BM bQK2 Q7 i?2 7�+ib /2b+`B#2/ �#Qp2X q2 rBHH
MQi /Bb+mbb i?2b2 BM /2i�BH ?2`2 #mi `272` iQ i?2 `2K�BMBM; b2+iBQMb Q7 i?Bb +?�Ti2`X 6Q` BMbi�M+2-
T2bbBKBbiB+ #2HB27b �#Qmi i?2 `2im`Mb iQ p�`BQmb BMp2biK2Mib K�v T`QpB/2 �M 2tTH�M�iBQM 7Q` r?v ?B;?@
`2im`M BMp2biK2Mib `2K�BM mM2tTHQBi2/X "2HB27b K�v #2 #B�b2/ /m2 iQ BM�ii2MiBQM- �b �`;m2/ 7Q` i?2 +�b2
Q7 i?2 b2�r22/ 7�`K2`b #v >�MM� 2i �HX UkyR9V- �b /Bb+mbb2/ BM a2+iBQM eX

JQ`2Qp2`- #2HB27b K�v #2 #B�b2/ /m2 iQ 7�BHm`2b Q7 bQ+B�H H2�`MBM;- �b /Bb+mbb2/ BM a2+iBQM eXj U1vbi2`
�M/ _�#BM- kyR9VX 1Mi`2T`2M2m`b �M/ *1Pb BM `B+? +QmMi`B2b �`2 i?Qm;?i iQ /BbTH�v Qp2`+QM}/2M+2 U2X;X
J�HK2M/B2` �M/ h�i2 Ukyy8VV- #mi r2 ?�p2 HBiiH2 2pB/2M+2 QM r?2i?2` QrM2`b Q7 bK�HH #mbBM2bb2b BM TQQ`
+QmMi`B2b /Q i?2 b�K2X AM/22/- Bi Bb TQbbB#H2 i?�i i?2 TQQ` /BbTH�v mM/2`@+QM}/2M+2 �M/ HQr b2H7@2{+�+v
UJ+E2Hr�v- kyR3VX AM/BpB/m�Hb K�v �HbQ 722H b?�K2 Q` biB;K� 7`QK �bFBM; Qi?2`b 7Q` BM7Q`K�iBQM U2X;X
*?�M/`�b2F?�` 2i �HX UkyR3VV- Q` K�v /BbHBF2 bi�M/BM; Qmi 7`QK Qi?2`b �M/ `BbFBM; Tm#HB+ 7�BHm`2 #v
�ii2KTiBM; iQ �/QTi � M2r i2+?MQHQ;v Q` �+[mB`2 M2r bFBHHbX

�HH i?2 �#Qp2 7�+iQ`b KB;?i BMi2`�+i BM BKTQ`i�Mi r�vbX S`2b2Mi@#B�b2/ BM/BpB/m�Hb KB;?i �HbQ ?�p2
#B�b2/ #2HB27b- TQbbB#Hv T`2+Bb2Hv #2+�mb2 T`2b2Mi #B�b T`2p2Mib i?2K 7`QK 2M;�;BM; BM +QbiHv BM7Q`K�iBQM@
�+[mBbBiBQM �M/ +Q``2+iBM; i?2B` #2HB27bX

j >2�Hi?
GQr BMp2biK2Mi BM T`2p2Mi�iBp2 ?2�Hi? Bb QM2 bT2+B}+ +�b2 Q7 �TT�`2MiHv mM/2`BMp2biK2Mi BM ?B;?@`2im`M
QTTQ`imMBiB2bXR9 h?2 M2Q+H�bbB+�H KQ/2H ?�b /B{+mHiB2b 2tTH�BMBM; bm+? #2?�pBQ`- 2bT2+B�HHv r?2M T�B`2/
rBi? i?2 ?B;? b2MbBiBpBiv Q7 i?Bb BMp2biK2Mi iQ T`B+2 �M/ +QMp2MB2M+2X q2 �`;m2 i?�i T`2b2Mi #B�b
+QK#BM2/ rBi? �i H2�bi T�`iB�H M�śp2iû +�M ?2HT 2tTH�BM bQK2 +�b2b Q7 HQr BMp2biK2Mi BM T`2p2MiBp2

R9"2?�pBQ`�H 2+QMQKBbib ?�p2 �HbQ bim/B2/ Qi?2` �bT2+ib Q7 ?2�Hi? 2+QMQKB+b- bm+? �b ?2�Hi? BMbm`�M+2X q2 /Q MQi +Qp2`
i?Qb2 iQTB+b ?2`2- BM T�`i /m2 iQ H2bb 2pB/2M+2 QM i?Qb2 iQTB+b 7`QK TQQ` +QmMi`B2b- �M/ `272` `2�/2`b BMbi2�/ iQ i?2 +?�Ti2`
#v *?�M/`� 2i �HX UkyR3V BM i?Bb ?�M/#QQFX

kk



?2�Hi? /m2 iQ T`Q+`�biBM�iBQM �M/ HB[mB/Biv +QMbi`�BMibX >Qr2p2`- Qi?2` +�b2b `2K�BM mM2tTH�BM2/ #v
T`2b2Mi #B�b �HQM2X q2 �`;m2 i?�i #B�b2/ #2HB27b +QmH/ TH�v �M BKTQ`i�Mi `QH2 BM 2tTH�BMBM; Qi?2` +�b2b
Q7 HQr BMp2biK2MiX

jXR lM/2`BMp2biK2Mi BM T`2p2MiBp2 ?2�Hi?
h?2 `2+2Mi HBi2`�im`2 ?�b 2bi�#HBb?2/ b2p2`�H bivHBx2/ 7�+ib `2;�`/BM; ?2�Hi? #2?�pBQ` BM /2p2HQTBM;
+QmMi`B2bX h?2b2 ?�p2 #22M 2ti2MbBp2Hv /Bb+mbb2/ BM `2+2Mi `2pB2rb #v .mT�b UkyRR�V- E`2K2` �M/
:H2MM2`bi2` UkyRRV- .mT�b �M/ JB;m2H UkyRdVX �7i2` #`B2~v bmKK�`BxBM; bQK2 Q7 i?2b2 7�+ib- r2 2tTHQ`2
i?2 2ti2Mi iQ r?B+? TQi2MiB�H #2?�pBQ`�H 2tTH�M�iBQMb +�M ?2HT 2tTH�BM i?2KX

>2�Hi? Bb #Qi? � +QMbmKTiBQM �M/ �M BMp2biK2Mi ;QQ/X Ai BM~m2M+2b T2QTH2Ƕb miBHBiv /B`2+iHv- #mi
�HbQ BKT�+ib i?2B` T`Q/m+iBpBiv �M/ �#BHBiv iQ ;2M2`�i2 BM+QK2 BM i?2 M2�` �M/ /Bbi�Mi 7mim`2X J2/B+�H
�/p�M+2b K�/2 Qp2` i?2 T�bi +2Mim`v ?�p2 ;`2�iHv 2tT�M/2/ i?2 �#BHBiv iQ i`2�i BM72+iBQmb /Bb2�b2 �M/
?�p2 /`�K�iB+�HHv /2+`2�b2/ i?2 +Qbib Q7 /QBM; bQX hQ/�v- K�Mv ?B;?Hv 2z2+iBp2 HB72@b�pBM; i2+?MQHQ;B2b
i?�i T`2p2Mi �M/ i`2�i /Bb2�b2- bm+? �b BMb2+iB+B/2@i`2�i2/ #2/ M2ib- /2rQ`KBM; TBHHb- �M/ +?HQ`BM2
i`2�iK2Mi 7Q` r�i2` �`2 �p�BH�#H2 7Q` � 72r /QHH�`b Q` H2bbXR8 q?BH2 �/QTiBQM Q7 i?2b2 i2+?MQHQ;B2b ?�b
/`Bp2M K�bbBp2 ?2�Hi? BKT`Qp2K2Mib BM i?2 /2p2HQTBM; rQ`H/- �M/ ;2M2`�i2/ HB72 2tT2+i�M+B2b Km+?
?B;?2` i?�M i?Qb2 ?BbiQ`B+�HHv �+?B2p2/ #v +m``2MiHv /2p2HQT2/ +QmMi`B2b r?2M i?2v r2`2 �i bBKBH�`
H2p2Hb Q7 BM+QK2- i?2`2 Bb biBHH �TT�`2Mi mM/2`@�/QTiBQM Q7 T`2p2MiBp2 ?2�Hi? �M/ i`2�iK2Mi 7Q` +?`QMB+
+QM/BiBQMbX h�F2@mT `�i2b Q7 K�Mv ?2�Hi? BMp2biK2Mib �`2 bm`T`BbBM;Hv HQr +QMbB/2`BM; i?2B` HQr +Qbib
�M/ BKK2Mb2 HQM;@i2`K #2M2}ibX

PM2 r�v iQ b22 i?Bb Bb �b � bT2+B�H +�b2 Q7 i?2 KQ`2 ;2M2`�H T`Q#H2K Q7 mM/2`@2tTHQBi�iBQM Q7 �TT�`@
2MiHv ?B;?@`2im`M BMp2biK2Mib ?B;?HB;?i2/ BM i?2 b2+iBQM QM i?2 1mH2` 2[m�iBQM TmxxH2X �M �Hi2`M�iBp2
BMi2`T`2i�iBQM +QmH/ #2 i?�i T2QTH2 ?�p2 � HQr p�Hm2 Q7 ?2�Hi?- #mi /2K�M/ 7Q` i`2�iK2Mi U`�i?2` i?�M
T`2p2MiBQMV Q7 ?2�Hi? +QM/BiBQMb b22Kb Km+? ?B;?2` U2X;X *Q?2M 2i �HX UkyR8VV �M/ i?Bb Bb BM+QMbBb@
i2Mi rBi? i?�i �Hi2`M�iBp2 BMi2`T`2i�iBQMX AM/22/- i?2`2 Bb +QMbB/2`�#H2 2pB/2M+2 Q7 `2H�iBp2Hv BM2z2+iBp2
?2�Hi? 2tT2M/Bim`2 U2X;X .�b �M/ >�KK2` UkyydVVX AM 7�+i- "�M2`D22 2i �HX UkyR8�V �M/ .mT�b �M/
_Q#BMbQM UkyRj#V }M/ i?�i Qmi@Q7@TQ+F2i ?2�Hi? 2tT2M/Bim`2 �KQM; AM/B�M bHmK /r2HH2`b �M/ `m`�H
E2Mv�M ?Qmb2?QH/b +QKT`Bb2b �#Qmi RyW �M/ 3W Q7 iQi�H ?Qmb2?QH/ 2tT2M/Bim`2- `2bT2+iBp2HvX q?BH2
i?2 /�i� �`2 MQi #`QF2M /QrM BMiQ �+mi2 �M/ T`2p2MiBp2 bT2M/BM; BM i?2B` bim/B2b- Bi Bb mMHBF2Hv i?�i
i?2b2 ?Qmb2?QH/b �`2 bT2M/BM; i?2b2 bmKb QM +?2�T T`2p2MiBQM T`Q/m+ibX

GQr rBHHBM;M2bb@iQ@T�v 7Q` T`2p2MiBp2 ?2�Hi? 6B;X R- i�F2M 7`QK .mT�b �M/ JB;m2HǶb `2pB2r
+?�Ti2` QM }2H/ 2tT2`BK2Mib BM ?2�Hi?- BHHmbi`�i2b i?Bb TQBMiX AM /Bz2`2Mi /2K�M/ 2tT2`BK2Mib Qz2`BM;
BM/BpB/m�Hb BM /2p2HQTBM; +QmMi`B2b ?2�Hi?@BMp2biK2Mi ;QQ/b- � bB;MB}+�Mi 7`�+iBQM Q7 BM/BpB/m�Hb /2+B/2/
MQi iQ Tm`+?�b2 i?2 ;QQ/b- 2p2M �i HQr T`B+2b r2HH rBi?BM i?2 #m/;2i +QMbi`�BMi Q7 KQbi TQQ` ?Qmb2?QH/bX
am+? +?QB+2b �`2 `2K�`F�#H2 ;Bp2M i?�i i?2 H�`;2 2tT2+i2/ 7mim`2 #2M2}ib Q7 i?2b2 ?2�Hi? ;QQ/b 2t+22/2/
i?2 BMp2biK2Mi +Qbib- bQK2iBK2b #v Q`/2`b Q7 K�;MBim/2X

6Q` 2t�KTH2- /2rQ`KBM; ?�b � H�`;2 BKT�+i QM � p�`B2iv Q7 Qmi+QK2b- BM+Hm/BM; 7mim`2 b+?QQH
�ii2M/�M+2- rQ`F ?Qm`b- �M/ 2/m+�iBQM- rBi? �M 2biBK�i2/ T`Bp�i2 LSo }M�M+B�H #2M2}i Q7 /2rQ`KBM;

R8h�FBM; /2rQ`KBM; TBHHb Bb MQi T`2p2MiBQM #mi i`2�iK2MiX >Qr2p2`- 7`QK � #2?�pBQ`�H T2`bT2+iBp2- i`2�iK2Mi 7Q` +?`QMB+
+QM/BiBQMb Bb KQ`2 bBKBH�` iQ T`2p2MiBQM i?�M �+mi2 +�`2, URV �+mi2 +QM/BiBQMb �`2 b�HB2Mi- #mi i?2 rQ`K HQ�/ #mBH/b mT Qp2`
iBK2 �M/ T2QTH2 /QMǶi b22 � bm//2M rQ`b2MBM; Q7 ?2�Hi?c UkV i?2`2 Bb � b?Q`i@`mM /BbmiBHBiv Q7 i�FBM; /2rQ`KBM; K2/B+BM2
�b i?2 rQ`Kb �`2 2tT2HH2/X �Mv Mmi`BiBQM�H Q` Qi?2` ;�BMb i�F2 TH�+2 Qp2` iBK2X

kj



6B;m`2 R, .2K�M/ 7Q` T`2p2Mi�iBp2 ?2�Hi? T`Q/m+ibX h?2 v@�tBb THQib i?2 b?�`2 Q7 BM/BpB/m�Hb Q`
?Qmb2?QH/b i�FBM; mT i?2 T`Q/m+iX 6`QK .mT�b �M/ JB;m2H UkyRdVX
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Q7 0R9k U"�B`/ 2i �HX- kyReVX >Qr2p2`- QMHv R3W Q7 T�`2Mib Tm`+?�b2/ K2/B+�iBQM r?2M i?2v ?�/ iQ T�v
� bK�HH 722 Q7 �#Qmi 0R UE`2K2` �M/ JB;m2H- kyydVX aBKBH�`Hv- "2``v 2i �HX UkyR3V }M/ i?�i BM/BpB/m�HbǶ
rBHHBM;M2bb iQ T�v 7Q` +H2�M r�i2` i2+?MQHQ;v Bb H2bb i?�M R8W Q7 T`Q/m+iBQM +QbibX E`2K2` 2i �HX
UkyRRV b?Qr i?�i ?Qmb2?QH/b BM E2Mv� ?�p2 HQr rBHHBM;M2bb@iQ@T�v 7Q` +H2�M2` r�i2`- BKTHB2/ i?`Qm;?
i?2 �//BiBQM�H /Bbi�M+2 i?2v �`2 rBHHBM; iQ r�HF iQ mb2 �M 2tQ;2MQmbHv +H2�M2` r�i2` bQm`+2X h?2B`
+�H+mH�iBQMb BKTHv � qhS iQ �p2`i QM2 /Bb�#BHBiv@�/Dmbi2/ HB72 v2�` Q7 0kj- r?BH2 TQHB+v@K�F2`b ivTB+�HHv
�TTHv Km+? ?B;?2` p�Hm2bX

UlMV?2�Hi?v #2?�pBQ`b AM �//BiBQM iQ BMp2biBM; BM i?2B` 7mim`2 ?2�Hi? pB� Tm`+?�bBM; #2/ M2ib-
;2iiBM; BKKmMBx�iBQMb- Q` /2rQ`KBM;- BM/BpB/m�Hb +�M +?QQb2 iQ H2�/ � ?2�Hi?B2` HB72bivH2 #v HBKBiBM; Q`
�pQB/BM; +2`i�BM #2?�pBQ`bX am+? #2?�pBQ`b BM+Hm/2 2�iBM; mM?2�Hi?v 7QQ/ QTiBQMb U2X;X ?B;? BMi�F2 Q7 7�i
�M/ bm;�`V- +QMbmKBM; �//B+iBp2 bm#bi�M+2b bm+? �b �H+Q?QH �M/ +B;�`2ii2b- Q` MQi bH22TBM; Q` 2t2`+BbBM;
bm{+B2MiHvX AM #Qi? /2p2HQT2/ �M/ /2p2HQTBM; +QmMi`B2b- bB;MB}+�Mi 7`�+iBQMb Q7 i?2 TQTmH�iBQM 2tT`2bb
� /2bB`2 iQ 2M;�;2 BM � ?2�Hi?B2` HB72bivH2 BM i?2 7mim`2- r?BH2 ?�pBM; /B{+mHiB2b iQ /Q bQ BM i?2 T`2b2MiX
h?2 ?2�Hi? +QMb2[m2M+2b Q7 bm+? #2?�pBQ`b +�M #2 b2p2`2- �M/ i?2B` BKTQ`i�M+2 ?�b #22M bi`QM;Hv QM
i?2 `Bb2 BM /2p2HQTBM; +QmMi`B2b U"HQQK 2i �HX- kyRRVX LQM@+QKKmMB+�#H2 /Bb2�b2b bm+? �b ?vT2`i2MbBQM-
+�M+2`- �M/- /B�#2i2b �`2 i?2 H2�/BM; +�mb2 Q7 /2�i? rQ`H/rB/2 UAbH�K 2i �HX- kyR9- q>P- kyR8V- v2i-
mMiBH `2+2MiHv- ?�p2 `2+2Bp2/ H2bb �ii2MiBQM #v `2b2�`+?2`b �M/ TQHB+vK�F2`b +QKT�`2/ iQ �+mi2 +QM/BiBQMb
rBi? bBKBH�` #m`/2Mb Q7 /Bb2�b2X

>B;? b2MbBiBpBiv Q7 ?2�Hi? BMp2biK2Mib iQ T`B+2 �M/ +QMp2MB2M+2 AM �//BiBQM iQ BHHmbi`�iBM;
HQr H2p2Hb Q7 /2K�M/- 6B;X R �HbQ /BbTH�vb ?B;? /2K�M/ 2H�biB+Biv 7Q` T`2p2Mi�iBp2 ?2�Hi? BMp2biK2MibX
1p2M bK�HH T`B+2 BM+`2�b2b b22K iQ H2�/ iQ T`2+BTBiQmb /2+HBM2b BM /2K�M/ 7Q` T`Q/m+ib bm+? �b r�i2`
i`2�iK2Mi U�b?`�7 2i �HX- kyRyV- /2rQ`KBM; UE`2K2` �M/ JB;m2H- kyydV- BMb2+iB+B/2@i`2�i2/ #2/ M2ib
U*Q?2M �M/ .mT�b- kyRyV- �M/ pBi�KBMb UJ2`2/Bi? 2i �HX- kyRjVX h�F2@mT Q7 ?2�Hi? BMp2biK2Mib Bb �HbQ
b2MbBiBp2 iQ +QMp2MB2M+2 BM bQK2 +�b2bX h?Q`MiQM Ukyy3V }M/b i?�i r?2i?2` T2QTH2 TB+F mT >Ao i2bi
`2bmHib Bb p2`v b2MbBiBp2 iQ `2H�iBp2Hv bK�HH /Bz2`2M+2b BM r�HFBM; /Bbi�M+2 iQ Q#i�BM `2bmHibX

� KB``Q` BK�;2 Q7 i?2b2 H�`;2 2z2+ib Q7 bK�HH T`B+2 BM+`2�b2b Bb i?2 }M/BM; i?�i T`QpB/BM; bK�HH
BM+2MiBp2b 7Q` ?2�Hi?v +?QB+2b +�M ?�p2 H�`;2 2z2+ib QM ?2�Hi?v #2?�pBQ`b �M/ BMp2biK2Mib �KQM; i?2
TQQ`X 6Q` BMbi�M+2- T`QpB/BM; bK�HH- iBK2@HBKBi2/ MQM@}M�M+B�H BM+2MiBp2b 7Q` +?BH/ BKKmMBx�iBQM H2�/b
iQ H�`;2 BM+`2�b2b BM BKKmMBx�iBQM U"�M2`D22 2i �HX- kyRyV- �M/ bK�HH- iBK2@HBKBi2/ }M�M+B�H BM+2MiBp2b
;`2�iHv BM+`2�b2 i?2 T`QTQ`iBQM Q7 T2QTH2 r?Q TB+F mT i?2B` >Ao i2bi `2bmHib BM J�H�rB Uh?Q`MiQM- kyy3VX

GQr2` T`B+2@b2MbBiBpBiv 7Q` �+mi2 +�`2 AM +QMi`�bi iQ ?B;? T`B+2@b2MbBiBpBiv 7Q` T`2p2MiBp2@
?2�Hi? T`Q/m+ib- ?Qmb2?QH/b �TT2�` iQ ?�p2 � `2H�iBp2Hv HQr T`B+2@2H�biB+Biv 7Q` �+mi2 +�`2X *Q?2M 2i
�HX UkyR8V HQQF �i T`B+2 b2MbBiBpBiv 7Q` �MiBK�H�`B�H i`2�iK2MiX AM i?Bb bim/v +QMbmK2`b �`2 Qz2`2/
pQm+?2`b 7Q` bm#bB/Bx2/ �MiB@K�H�`B�Hb iQ #2 `2/22K2/ �i i?2 +HQb2bi /`m; b?QTX AM+`2�bBM; i?2 T`B+2 Q7
�M �MiBK�H�`B�H i`2�iK2Mi +Qm`b2 7Q` vQmM; +?BH/`2M #v k8y T2`+2Mi- 7`QK 0yXjy iQ 0RX8- /Q2b MQi `2/m+2
i?2 b?�`2 Q7 ?Qmb2?QH/b #mvBM; i?2 i`2�iK2Mi U�#Qmi � i?B`/VX >Qr2p2`- �b 2tT2+i2/- /2K�M/ /Q2b 7�HH
�i Km+? ?B;?2` T`B+2bX PMHv 9 T2`+2Mi Q7 ?Qmb2?QH/b #mv i?2 i`2�iK2Mi �i 0jX

k8



EMB72@2/;2 BMi2`T`2i�iBQM PM2 biQ`v KB;?i #2 i?�i T2QTH2 r?Q /Q MQi i�F2 mT T`2p2MiBp2 ?2�Hi?
;QQ/b T2`+2Bp2 H�`;2 #2M2}ib 7`QK T`2p2MiBp2 ?2�Hi? BMp2biK2Mib- #mi i?2v T2`+2Bp2 2p2M ?B;?2` +Qbib-
�M/ ?2M+2 K�F2 � `�iBQM�H /2+BbBQM MQi iQ i�F2 mT i?2 T`2p2MiBp2 ?2�Hi? K2�bm`2bX h?mb- 7Q` 2t�KTH2-
i?2v KB;?i rQ``v i?�i p�++BM2b +�``v bB/2 2z2+ib Q` ?�p2 `2HB;BQmb Q#D2+iBQMb iQ p�++BM�iBQMc i?2v KB;?i
#2 rQ``B2/ �#Qmi i?2 mMTH2�b�MiM2bb �bbQ+B�i2/ rBi? 2tT2HHBM; rQ`Kb BM `2bTQMb2 iQ i�FBM; /2rQ`KBM;
K2/B+�iBQMc i?2v KB;?i }M/ KQb[mBiQ M2ib BM+QMp2MB2Mi �M/ mM+QK7Q`i�#H2- �M/ i?2v KB;?i T`272` MQi
iQ FMQr B7 i?2v �`2 >Ao TQbBiBp2X

Ai rQmH/ #2 /B{+mHi iQ `2+QM+BH2 i?Bb ivT2 Q7 biQ`v rBi? i?2 ?B;? b2MbBiBpBiv iQ T`B+2 �M/ +QMp2MB2M+2
Q#b2`p2/ �+`Qbb b2p2`�H /Bz2`2Mi T`2p2MiBp2@?2�Hi? Bi2Kb �M/ b2`pB+2b- ?Qr2p2`X AM � bi�M/�`/ QTiBKBxBM;
KQ/2H- rBi? BM/BpB/m�Hb +QKT�`BM; i?2 U/Bb+QmMi2/V +Qbib �M/ #2M2}ib Q7 i?2 �+iBQM- Q#b2`pBM; � H�`;2
K�bb Q7 +QMbmK2`b +?�M;2 i?2B` /2+BbBQM BM `2bTQMb2 iQ � bK�HH +?�M;2 BM T`B+2b ?�b � +H2�` BMi2`T`2i�iBQM,
� H�`;2 b?�`2 Q7 +QMbmK2`b Kmbi #2 p2`v +HQb2 iQ BM/Bz2`2Mi #2ir22M i�FBM; mT i?2 ?2�Hi? BMp2biK2Mi Q`
MQiX h?2`27Q`2- i?2 bK�HH BM+2MiBp2 +QmH/ 2�bBHv iBT i?2 #�H�M+2 #2ir22M +Qbib �M/ #2M2}ib �M/ +?�M;2
i?2B` /2+BbBQMX h?�i Bb- i?2 +Qbib �M/ #2M2}ib �bbQ+B�i2/ rBi? BMp2biBM; BM i?2B` ?2�Hi? Kmbi ?�p2 #22M
M2�`Hv 2[m�H- bm+? i?�i i?2v r2`2 K�FBM; /2+BbBQMb #�H�M+2/ QM � FMB72Ƕb 2/;2X q?BH2 TQbbB#H2 7Q`
� bBM;H2 T`Q/m+i- Bi �TT2�`b 2ti`2K2Hv mMHBF2Hv i?�i i?Bb bBim�iBQM rQmH/ Q++m` 7Q` bQ K�Mv /Bz2`2Mi
?Qmb2?QH/b U�i i?2 b�K2 T`B+2V- �M/ �+`Qbb � `�M;2 Q7 /Bz2`2Mi i2+?MQHQ;B2b �M/ b2iiBM;bX

h?Bb `2�bQMBM; bm;;2bib i?�i ?Qmb2?QH/b r?B+? /Q MQi �/QTi i?2b2 T`2p2MiBp2 #2?�pBQ`b 2Bi?2` /Q
MQi T2`+2Bp2 H�`;2 #2M2}ib- Q` i?�i /2+BbBQMb �`2 MQi #2BM; K�/2 BM i?2 r�v +QMp2MiBQM�HHv KQ/2H2/ #v
2+QMQKBbibX P7 +Qm`b2- bQK2 ?2�Hi? BMp2biK2Mib U2X;X p�++BM�iBQM �;�BMbi `�`2 /Bb2�b2bV HBF2Hv BM/22/
?�p2 bK�HH T`Bp�i2 #2M2}ibX >Qr2p2`- i?2`2 �`2 �HbQ +�b2b Q7 HQr i�F2@mT Q7 ?2�Hi? BMp2biK2Mib rBi?
H�`;2 T`Bp�i2 #2M2}ibX AM �i H2�bi bQK2 Q7 i?2b2 +�b2b- BM/BpB/m�Hb `2TQ`i #2HB2pBM; BM i?2 2z2+iBp2M2bb
Q7 ?2�Hi? BMp2biK2Mib UE`2K2` 2i �HX- kyRRVX � +�`27mH BMp2biB;�iBQM Q7 bm+? #2HB27b- BM+Hm/BM; `B;Q`Qmb
r�vb iQ �//`2bb bQ+B�H /2bB`�#BHBiv #B�b- �M/ TQi2MiB�H Qi?2` 2tTH�M�iBQMb 7Q` HQr /2K�M/ rQmH/ #2 �
?B;?Hv p�Hm�#H2 +QMi`B#miBQM iQ i?Bb HBi2`�im`2X

jXk S`2b2Mi #B�b
S`2b2Mi #B�b KB;?i 2tTH�BM bQK2 Q7 i?2 }M/BM;b /2b+`B#2/ �#Qp2 i?`Qm;? irQ +?�MM2HbX

6B`bi- K�Mv ?2�Hi? #2?�pBQ`b 72�im`2 i`�/2Qzb 2Bi?2` #2ir22M BKK2/B�i2 +Qbib �M/ /2H�v2/ #2M2}ib-
Q` �Hi2`M�iBp2Hv- BKK2/B�i2 ;`�iB}+�iBQM �M/ /2H�v2/ +QbibX am+? #2?�pBQ`b BM+Hm/2 ;2iiBM; p�++BM�i2/-
b22BM; i?2 /Q+iQ` 7Q` � +?2+F@mT- i�FBM; K2/B+�iBQM- Tm`+?�bBM; � #2/ M2i- �M/ �pQB/BM; TQi�iQ +?BTb-
`BbFv b2tm�H �+iBpBiB2b- Q` bKQFBM;X AKK2/B�i2 +Qbib Q7i2M BM+Hm/2 ?�bbH2 �M/ Tbv+?QHQ;B+�H +Qbib- 7Q`
BMbi�M+2- Q7 ;QBM; iQ i?2 /Q+iQ`- r�HFBM; iQ � r�i2` bQm`+2 7�`i?2` �r�v i?�M i?2 M2�`2bi QM2- i�FBM;
K2/B+�iBQM- Q` Qi?2` ?2�Hi?@T`QKQiBM; #2?�pBQ`bX S`2b2Mi #B�b +�M +�mb2 BM/BpB/m�Hb iQ T`Q+`�biBM�i2
BM/2}MBi2Hv QM i�FBM; bm+? ?2�Hi?v �+iBQMb- �b r2 2tTH�BM BM /2i�BH #2HQrX hBK2@HBKBi2/ BM+2MiBp2b �M/
/Bb+QmMib K�v ?2HT `2/m+2 T`Q+`�biBM�iBQM- �b +�M `2/m+BM; ?�bbH2 +Qbib �M/ T`QpB/BM; BM/BpB/m�Hb rBi?
+QKKBiK2Mi /2pB+2bX

a2+QM/- �b /Bb+mbb2/ BM a2+iBQM k �#Qp2- T`2b2Mi #B�b +�M ;2M2`�i2 2M/Q;2MQmb HB[mB/Biv +QMbi`�BMib
7Q` ?Qmb2?QH/bX h?2b2 HB[mB/Biv +QMbi`�BMib K�v- BM im`M- +�mb2 ?Qmb2?QH/b iQ H2�p2 ?B;?@`2im`M BMp2bi@
K2Mib mM2tTHQBi2/- BM+Hm/BM; T`2p2MiBp2@?2�Hi? Tm`+?�b2bX h?2v K�v �HbQ ;2M2`�i2 ?B;? T`B+2@b2MbBiBpBiv
BM i?2 i�F2@mT Q7 bm+? BMp2biK2MibX

ke



jXkXR S`Q+`�biBM�iBQM �M/ ?2�Hi? #2?�pBQ`b

J�Mv T`2p2MiBp2@?2�Hi? #2?�pBQ`b BMpQHp2 � miBHBiv +Qbi BM i?2 T`2b2Mi- T�B/ BM `2im`M 7Q` ?2�Hi? #2M2}ib
BM i?2 7mim`2X 6Q` BMbi�M+2- i`2�iBM; QM2Ƕb r�i2`- r�HFBM; iQ � 7�`i?2`@#mi@+H2�M2` r�i2` bQm`+2- ;2iiBM;
� p�++BM�iBQM- ;2iiBM; KQ`2 2t2`+Bb2- BKT`QpBM; QM2Ƕb /B2i- /`BMFBM; H2bb �H+Q?QH �HH BMpQHp2 miBHBiv Q`
?�bbH2 +Qbib U�b /BbiBM;mBb?2/ 7`QK Tm`2Hv }M�M+B�H +QbibV BM i?2 T`2b2Mi- rBi? #2M2}ib TQi2MiB�HHv v2�`b
BM i?2 7mim`2X

h?2 /2;`22 iQ r?B+? T`2b2Mi #B�b ?BM/2`b i?2 i�F2@mT Q7 bm+? #2?�pBQ`b /2T2M/b +`m+B�HHv QM irQ
7�+iQ`b, U�V ?Qr bQT?BbiB+�i2/ �M BM/BpB/m�H Bb �#Qmi i?2B` T`2b2Mi #B�b UPǶ.QMQ;?m2 �M/ _�#BM- RNNN-
kyyRV- �M/ U#V r?2i?2` i?2 i�bF BMpQHp2b +H2�` /2�/HBM2bX

L�śp2iû �M/ bQT?BbiB+�iBQM � M�śp2- T`2b2Mi@#B�b2/ BM/BpB/m�H T`272`b �M/ 2tT2+ib iQ /Q �
T�BM7mH #mi rQ`i?@/QBM; i�bF iQKQ``Qr #mi 7�BHb iQ �++QmMi 7Q` i?2 7�+i i?�i i?2v rBHH �HbQ #2 T`2b2Mi@
#B�b2/ i?2MX h?2 M�śp2iû `2[mB`2/ 7Q` T`2b2Mi #B�b Bb mbm�HHv i?Qm;?i Q7 �b Qp2`+QM}/2M+2 �#Qmi 7mim`2
b2H7@+QMi`QHXRe aQT?BbiB+�iBQM- QM i?2 Qi?2` ?�M/- K�F2b i?2 BM/BpB/m�H `2�HBx2 i?�i B7 i?2v /Q T`Q+`�b@
iBM�i2 iQ/�v- i?2v rBHH �HbQ HBF2Hv /Q bQ iQKQ``Qr- BM+`2�bBM; i?2 +Qbi Q7 TmiiBM; Qz i?2 /B{+mHi i�bF
iQ/�vX AM i?Bb r�v- M�śp2iû +�M ;`2�iHv �KTHB7v i?2 BKT�+i Q7 T`2b2Mi #B�b QM #2?�pBQ` �M/ H2�/ iQ H�`;2
/BbiQ`iBQMb �M/ r2H7�`2 +QMb2[m2M+2b UPǶ.QMQ;?m2 �M/ _�#BM- kyyRVX

hQ #2ii2` mM/2`bi�M/ i?2 2ti2Mi iQ r?B+? T`2b2Mi #B�b +�M 2tTH�BM HQr i�F2@mT Q7 T`2p2MiBp2@?2�Hi?
#2?�pBQ`b �M/ i?2 2ti2Mi iQ r?B+? i?2 2tTH�M�iBQM /2T2M/b QM M�śp2iû- r2 /BbiBM;mBb? #2ir22M i?2
7QHHQrBM; +�i2;Q`B2b Q7 ?2�Hi? #2?�pBQ`b,

*�b2 A, >2�Hi? BMp2biK2Mib rBi?Qmi /2�/HBM2b

*QMbB/2` }`bi � ?2�Hi? BMp2biK2Mi ;QQ/ Q` �+iBQM rBi?Qmi � /2�/HBM2 7Q` i�F2@mTX h?2Q`v i2HHb mb
i?�i � bQT?BbiB+�i2/ T`2b2Mi@#B�b2/ BM/BpB/m�H KB;?i /2H�v i�FBM; mT bm+? �M BMp2biK2Mi ;QQ/ 7Q` � 72r
iBK2 T2`BQ/b Ub�v- /�vb Q` r22FbV /m2 iQ T`2b2Mi #B�bX >Qr2p2`- b?2 rBHH i�F2 mT i?2 ;QQ/ 2p2Mim�HHv-
bBM+2 b?2 rBHH 7Q`2b22 ?2` 7mim`2 T`2b2Mi #B�b �M/ i?mb �pQB/ H2M;i?v �M/ +QbiHv /2H�vbX JQ`2 ;2M2`�HHv-
bQT?BbiB+�i2b ?�p2 `�iBQM�H 2tT2+i�iBQMb- bQ i?2v �MiB+BT�i2 +Q``2+iHv r?�i i?2v rBHH /Q Bi B7 i?2v r�BiX
6Q` i?2K- /2H�vBM; 7`QK T2`BQ/ t iQ T2`BQ/ ⌧ Bb � bBM;H2 /2+BbBQM iQ T`Q+`�biBM�i2X h?2`27Q`2- bK�HH
b2H7@+QMi`QH T`Q#H2Kb +�MMQi +�mb2 b2p2`2 r2H7�`2 HQbb2b BM bm+? BMp2biK2Mi /2+BbBQMb 7Q` bQT?BbiB+�i2b
UPǶ.QMQ;?m2 �M/ _�#BM- kyyRVX

AM +QMi`�bi- UT�`iB�HHvV M�śp2 BM/BpB/m�Hb /Q MQi U7mHHvV mM/2`bi�M/ i?2B` 7mim`2 b2H7@+QMi`QH T`Q#H2KbX
am+? BM/BpB/m�Hb K�v i?BMF 2p2`v /�v i?�i i?2v rBHH BM+m` i?2 +Qbi BMp2biBM; QM i?2 7QHHQrBM; /�v-
�M/ M2p2` �+im�HHv 7QHHQr i?`Qm;? rBi? i?2B` TH�MbX L�śp2iû +�M +QKTQmM/ i?2 BKT�+i Q7 b2H7@+QMi`QH
T`Q#H2Kb #v BM/m+BM; BM/BpB/m�Hb iQ K�F2 `2T2�i2/ /2+BbBQMb iQ T`Q+`�biBM�i2- 2�+? iBK2 #2HB2pBM; i?2v
rBHH /Q Bi M2ti T2`BQ/XRd h?2 r2H7�`2 +Qbib �`BbBM; 7`QK T`Q+`�biBM�iBQM +�M #2+QK2 �`#Bi`�`BHv H�`;2 bBM+2
� M�śp2 BM/BpB/m�H M2p2` +QKT�`2b i?2 BKK2/B�i2 +Qbib iQ 7mim`2 #2M2}ibX AMbi2�/ i?2 BM/BpB/m�H F22Tb
+QKT�`BM; i?2 +Qbib Q7 i�FBM; mT i?2 ;QQ/ iQ/�v iQ i?2 +Qbib Q7 /QBM; bQ iQKQ``Qr- r`QM;Hv �MiB+BT�iBM;
i?�i b?2 rBHH i�F2 mT i?2 ;QQ/ `2;�`/H2bb Q7 i?2 +?QB+2 Q7 /QBM; Bi BKK2/B�i2Hv UPǶ.QMQ;?m2 �M/ _�#BM-
kyyRVX

ReaQK2iBK2b- ?Qr2p2`- i?Bb Bb Q#b2`p�iBQM�HHv 2[mBp�H2Mi iQ Qp2`+QM}/2M+2 �#Qmi 7mim`2 �p�BH�#BHBiv Q7 iBK2- Q` 2p2M
Qp2`+QM}/2M+2 �#Qmi MQi 7Q`;2iiBM; BM i?2 7mim`2X

Rdh?Bb �HbQ ?QH/b 7Q` T�`iB�H M�śp2iûX �Mv /2;`22 Q7 M�śp2iû Bb bm{+B2Mi iQ ;2M2`�i2 T`Q+`�biBM�iBQM �M/ +�M +�mb2 Km+?
KQ`2 b2p2`2 r2H7�`2 HQbb2b i?�M +QKTH2i2 bQT?BbiB+�iBQMX
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J�Mv Q7 i?2 HB72bivH2 +?QB+2b rBi? BKTQ`i�Mi ?2�Hi? +QMb2[m2M+2b BMpQHp2 ?�#Bib i?�i +QmH/ �i H2�bi BM
T`BM+BTH2 #2 +?�M;2/ 2p2`v /�vX PM �Mv ;Bp2M /�v- � bKQF2` Q` /`BMF2` K�v /2+B/2 iQ [mBiX �M BM/BpB/m�H
K�v bi�`i BKT`QpBM; i?2B` 7QQ/ BMi�F2- bH22T- Q` 2t2`+BbBM; #2?�pBQ` QM �Mv /�vX AM bm+? bBim�iBQMb- i?2
bi`m+im`2 Q7 +Qbib �M/ #2M2}ib Bb i?2 b�K2 �b 7Q` i�F2@mT /2+BbBQMb rBi?Qmi /2�/HBM2bX � +?�M;2 BM ?�#Bi
Q7i2M +�mb2b b?Q`i@`mM +Qbib 7Q` � HBKBi2/ iBK2 �M/ vB2H/b bB;MB}+�Mi #2M2}ib BM i?2 Q7i2M@/Bbi�Mi 7mim`2X
q?BH2 i?2 b?Q`i@`mM +Qbib Q7 bm+? #2?�pBQ`�H +?�M;2 +�M #2 bm#bi�MiB�H U2X;X [mBiiBM; bKQFBM;V- i?2v
�`2 �`;m�#Hv 7�` Qmir2B;?2/ #v i?2 HQM;@`mM #2M2}ib BM K�Mv +�b2b U2X;X �pQB/BM; HmM; +�M+2`VX h?2`2
Bb ivTB+�HHv MQ 2M7Q`+2/ /2�/HBM2 i?�i /2i2`KBM2b r?2M iQ bi�`i +?�M;BM; � ?�#BiX �b /Bb+mbb2/ �#Qp2-
r?BH2 � bQT?BbiB+�i2/ T2`bQM K�v /2H�v +?�M;BM; i?2B` ?�#Bib 7Q` � 72r /�vb- T`2b2Mi #B�b +�MMQi H2�/ iQ
H�`;2 +Qbib +�mb2/ #v i?2 /2H�v 7Q` i?Bb T2`bQMX AM +QMi`�bi- � UT�`iB�HHvV M�śp2 T2`bQM K�v T`Q+`�biBM�i2
7Q` � HQM; iBK2- TQbbB#Hv 7Q`2p2` i2HHBM; i?2Kb2Hp2b i?�i i?2v rBHH bi�`i /2p2HQTBM; pB`imQmb ?�#Bib bQQM
#mi M2p2` �+im�HHv 7QHHQrBM; i?`Qm;?X

h?2 �#Qp2 /Bb+mbbBQM ?B;?HB;?ib i?2 BKTQ`i�M+2 Q7 +QMbB/2`BM; M�śp2iû BM KQ/2Hb Q7 T`2b2Mi #B�bX
6Q` BMbi�M+2- B7 �M BM/BpB/m�H Bb Q#b2`p2/ iQ M2p2` ;2i � ~m b?Qi /2bTBi2 #2BM; r2HH@BM7Q`K2/ �#Qmi i?2
#2M2}ib �M/ T2`?�Tb 2p2M /BbTH�vBM; bQK2 bi�i2/ BMi2MiBQM iQ /Q bQ- i?2v K�v #2 T`Q+`�biBM�iBM;X A7 �
`2b2�`+?2` r2`2 iQ �ii2KTi iQ }i � KQ/2H Q7 bQT?BbiB+�i2/ T`2b2Mi #B�b iQ i?2 /�i�- i?2v rQmH/ +QM+Hm/2
i?�i i?2 BM/BpB/m�H ?�b bm+? T�i?QHQ;B+�H H2p2Hb Q7 T`2b2Mi #B�b- i?�i i?2v bBKTHv /QMǶi +�`2 �#Qmi i?2
7mim`2X A7 BMbi2�/ i?2v �HHQr2/ i?2 BM/BpB/m�H iQ #2 M�śp2 �#Qmi i?2B` T`2b2Mi #B�b- TH�mbB#H2 p�Hm2b Q7
T`2b2Mi #B�b K�v #2 �#H2 iQ }i i?2 /�i� [mBi2 r2HHX q?BH2 2pB/2M+2 Q7 /2K�M/ 7Q` +QKKBiK2Mi bm;;2bi �i
H2�bi bQK2 bQT?BbiB+�iBQM U*�b�#m`B �M/ J�++?B�p2HHQ- kyR3- a+?BH#�+?- kyRNV- i?2 #2bi /B`2+i 2biBK�i2b
Q7 BM/BpB/m�HbǶ bQT?BbiB+�iBQM bm;;2bi i?�i BM/BpB/m�Hb �`2 H�`;2Hv M�śp2 QM �p2`�;2 U2X;X �m;2M#HB+F �M/
_�#BM UkyR3VVX

aBKBH�`Hv- Bi Bb BKTQ`i�Mi iQ K�F2 b2MbB#H2 �bbmKTiBQMb �#Qmi i?2 H2M;i? Q7 � iBK2 T2`BQ/ r?2M
KQ/2HBM; +?QB+2b mM/2` T`2b2Mi #B�bX � M�śp2 T`2b2Mi@#B�b2/ BM/BpB/m�H /2+B/BM; r?2i?2` iQ ;2i � ~m
p�++BM�iBQM iQ/�v Q` iQKQ``Qr K�v #2 i2KTi2/ iQ r�Bi mMiBH iQKQ``Qr- bBM+2 i?2 2tT2+i2/ +Qbi Q7 /2H�v
UBX2X i?2 +?�M+2 i?�i ?2 K�v ;2i i?2 ~m i?Bb 2p2MBM;V rBHH #2 bK�HH +QKT�`2/ iQ i?2 HQr2` /Bb+QmMi2/
+Qbi Q7 ;2iiBM; i?2 p�++BM�iBQM iQKQ``Qr Ur?B+? Bb /QrM@r2B;?i2/ #v i?2 T`2b2Mi #B�b 7�+iQ`VX h?2 +Qbi
Q7 /2H�v KB;?i BMbi2�/ �TT2�` [mBi2 H�`;2 B7 i?2 +?QB+2 Bb #2ir22M ;QBM; MQr �M/ ;QBM; M2ti KQMi?X
h?2 2KTB`B+�H HBi2`�im`2 bm;;2bib i?�i i?2 ǳT`2b2MiǴ BM T`2b2Mi #B�b Bb � K�ii2` Q7 ?Qm`b Q`- �i KQbi- �
/�v U�m;2M#HB+F- kyR3VX h?mb- Bi rBHH Q7i2M #2 �TT`QT`B�i2 iQ KQ/2H /�BHv /2+BbBQM@K�FBM;- mMH2bb i?2
QTTQ`imMBiv iQ i�F2 i?2 +QbiHv �+iBQM i`mHv QMHv Q++m`b QM+2 � KQMi?X

AKT�+i Q7 bK�HH BM+2MiBp2b AM i?2 �#b2M+2 Q7 Qi?2` Bbbm2b- T`2b2Mi #B�b rBHH MQi H2�/ iQ H�`;2
/BbiQ`iBQMb 7Q` 7mHHv bQT?BbiB+�i2/ T`2b2Mi@#B�b2/ BM/BpB/m�Hb UPǶ.QMQ;?m2 �M/ _�#BM- kyyRVX �b � `2bmHi-
i?2`2 Bb QMHv HBKBi2/ TQi2MiB�H 7Q` bK�HH BM+2MiBp2b iQ �Hi2` i�F2@mT #2?�pBQ` Q7 bQT?BbiB+�i2/ �;2Mib- MQ`
Bb i?2`2 Km+? M22/ 7Q` i?2K iQ /Q bQX aK�HH BM+2MiBp2b KB;?i �++2H2`�i2 i�F2@mT #v bQT?BbiB+�i2/ T`2b2Mi@
#B�b2/ BM/BpB/m�Hb- #mi i?2v �`2 mMHBF2Hv iQ +�mb2 H�`;2 b?B7ib BM i?2 2ti2MbBp2 K�`;BM Q7 /2K�M/X AM
+QMi`�bi- bK�HH #mi iBK2@HBKBi2/ /Bb+QmMib +�M ?�p2 H�`;2 2z2+ib 7Q` M�śp2 T`2b2Mi@#B�b2/ BM/BpB/m�Hb
7�+BM; +QbiHv �+iBQMb rBi?Qmi /2�/HBM2bX h?2 iBK2 HBKBi QM i?2b2 BM+2MiBp2b Bb +`m+B�H, QM i?2 H�bi /�v
Q7 i?2 BM+2MiBp2b UQ` �i bQK2 bQQM2` /�i2- BM +�b2 Q7 mM+2`i�BMivV- i?2 +?QB+2 Bb #2ir22M K�FBM; i?2
BMp2biK2Mi iQ/�v �i � HQr2` T`B+2 Q` BM i?2 7mim`2 �i � ?B;?2` T`B+2X h?2 iBK2 HBKBi K�F2b �+iBM;
BKK2/B�i2Hv KQ`2 �ii`�+iBp2 �M/ +�M i?mb BM?B#Bi T`Q+`�biBM�iBQMX AM +QMi`�bi- i?Bb `2�bQMBM; /Q2b MQi
�TTHv 7Q` T2`K�M2Mi BM+2MiBp2bX 1bb2MiB�HHv- iBK2@HBKBi2/ /Bb+QmMib T`QpB/2 � /2�/HBM2- r?B+? +�M ?2HT
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Qp2`+QK2 T`Q+`�biBM�iBQM T`Q#H2Kb- �b r2 /Bb+mbb #2HQrX

*�b2 AA, >2�Hi? BMp2biK2Mib BMpQHpBM; /2�/HBM2b U#mi MQ Q` bK�HH KQM2i�`v +QbibV

*QMbB/2` M2ti � QM2@b?Qi /2+BbBQM Q7 �M BMp2biK2Mi ;QQ/ i?�i Bb Qi?2`rBb2 MQi �p�BH�#H2X �M 2t@
�KTH2 +QmH/ #2 � QM2@iBK2 pBbBi #v �M L:P i?�i Qz2`b iQ T`QpB/2 vQm rBi? /2rQ`KBM; TBHHb 7`22@
Q7@+Qbi- Q` � p�++BM�iBQM +�KT �i � HQ+�H ?2�Hi? +HBMB+ r?2`2 �;2@b2MbBiBp2 p�++BM2b �`2 T`QpB/2/ 7Q`
7`22X 6Q` `2�HBbiB+ T�`�K2i2` p�Hm2b �M/ BM i?2 �#b2M+2 Q7 Qi?2` #2?�pBQ`�H #B�b2b- T`2b2Mi #B�b +�M@
MQi 2tTH�BM i?2 H�+F Q7 i�F2@mT Q7 bm+? ?B;?@`2im`M- iBK2@HBKBi2/ BMp2biK2Mi ;QQ/bX S`2b2Mi #B�b
BM/m+2b BM/BpB/m�Hb iQ Tmi H2bb r2B;?i QM 7mim`2 #2M2}ib `2H�iBp2 iQ +m``2Mi +QbibX >Qr2p2`- `2�HBb@
iB+ 2biBK�i2b Q7 T`2b2Mi #B�b }M/ p�Hm2b Q7 � ⇡ 0.7- r?B+? BKTHB2b � jyW `2/m+iBQM BM r2B;?i QM
7mim`2 T2`BQ/b `2H�iBp2 iQ i?2 T`2b2MiX 1p2M � T`2b2Mi@#B�b2/ BM/BpB/m�H rBi? � = 0.5 Q` � = 0.3

UQM i?2 HQr 2M/ Q7 2KTB`B+�H 2biBK�i2bV rQmH/ i�F2 mT i?2 /2rQ`KBM; Q` p�++BM�iBQM 7Q` i?2B` +?BH/
U�bbmKBM; i?2v +�`2 �#Qmi i?2K bm{+B2MiHvV bBM+2 i?2 �bbQ+B�i2/ #2M2}ib Qmir2B;? +Qbib #v Q`/2`b
Q7 K�;MBim/2X h?Bb BMbB;?i /Q2b MQi /2T2M/ QM i?2 H2p2H Q7 bQT?BbiB+�iBQM �#Qmi T`2b2Mi #B�b- bBM+2
BM/BpB/m�Hb /Q MQi M22/ iQ K�F2 T`2/B+iBQMb �#Qmi i?2B` 7mim`2 #2?�pBQ` iQ K�F2 i?Bb QM2@b?Qi /2+B@
bBQMX

h?2 T`2b2Mi #B�b KQ/2H bBKBH�`Hv ?�b /B{+mHiv 2tTH�BMBM; BM/BpB/m�HbǶ H�+F Q7 i�F2@mT Q7 BMp2biK2Mi
#2?�pBQ`b i?�i �`2 �p�BH�#H2 7Q` � HQM;2` #mi biBHH }MBi2 iBK2 rBi? � +H2�` /2�/HBM2X 1bb2MiB�HHv- QM i?2
/�v Q7 i?2 /2�/HBM2- i?2 BM/BpB/m�HǶb +?QB+2 T`Q#H2K `2/m+2b iQ i?2 QM2@b?Qi /2+BbBQM �b /2b+`B#2/ BM i?2
T`2pBQmb T�`�;`�T?- �M/ i?2 T`2b2Mi@#B�b2/ BM/BpB/m�H rBHH i�F2 mT QM i?�i /�v B7 ?2 ?�b MQi /QM2 bQ
�H`2�/v- `2;�`/H2bb Q7 M�śp2iû Q` bQT?BbiB+�iBQMX

h?2 �#Qp2 +QM+HmbBQM Bb MQi ;`2�iHv �z2+i2/ #v i?2 T`2b2M+2 Q7 b?Q+Fb iQ i?2 +Qbi Q7 i�FBM; i?2
�+iBQM QM �Mv ;Bp2M /�v Ubm#D2+i iQ i?2 /2�/HBM2V- T`QpB/2/ i?2 BM/BpB/m�H ?�b �++m`�i2 #2HB27b �#Qmi
i?2 /Bbi`B#miBQM Q7 b?Q+FbX 6Q` 2t�KTH2- QM �Mv ;Bp2M /�v- BM/BpB/m�Hb K�v }M/ Bi T�`iB+mH�`Hv +QbiHv iQ
;Q iQ i?2 +HBMB+ iQ ;2i �M BKKmMBx�iBQM bBM+2 i?2v K�v #2 #mbv Q` mMr2HHX A7 i?2v �`2 7Q`r�`/@HQQFBM;
�M/ i?BMF i?`Qm;? i?2 QTiBK�H biQTTBM; T`Q#H2K- i?2v rBHH ?�p2 BM KBM/ � `2b2`p�iBQM +Qbi #2HQr r?B+?
i?2v rBHH i�F2 i?2 �+iBQM QM 2�+? /�v- rBi? i?2 `2b2`p�iBQM +Qbi `BbBM; Qp2` iBK2X L�śp2 �M/ bQT?BbiB+�i2/
�;2Mib K�v ?�p2 /Bz2`2Mi `2b2`p�iBQM +Qbib QM �Mv ;Bp2M /�v- bBM+2 i?2 M�śp2 �;2Mi 2tT2+ib iQ #2 KQ`2
T�iB2Mi BM i?2 7mim`2X "mi- �;�BM- #Qi? rBHH /Q i?2 i�bF QM i?2 H�bi /�v B7 MQi /QM2 �H`2�/v- #�``BM; �M
2ti`2K2 Q` mMHm+Fv b?Q+FX h?2 r2H7�`2 HQbb2b 7`QK T`2b2Mi #B�b BM i?Bb +�b2 �`2 i?mb #QmM/2/ #v i?2
+Qbi Q7 /2H�vBM; mMiBH i?2 /2�/HBM2X L�śp2 BM/BpB/m�Hb �`2- ?Qr2p2`- KQ`2 HBF2Hv i?�M bQT?BbiB+�i2b iQ
/2H�v i?2 i�bF mT iQ i?2 /2�/HBM2 #27Q`2 }M�HHv +QKTH2iBM; BiX

A7 BM/BpB/m�Hb ?�p2 #B�b2/ #2HB27b �#Qmi i?2 T`Q#�#BHBiv Q7 7mim`2 b?Q+Fb- 2p2M /2�/HBM2b K�v MQi
2Mbm`2 i�F2@mTX 6Q` BMbi�M+2- bmTTQb2 BM/BpB/m�Hb ?�p2 BKT2`72+i K2KQ`v- rBi? � T`Q#�#BHBiv Q7 bBKTHv
7Q`;2iiBM; �#Qmi i?2 i�bF QM �Mv ;Bp2M /�vX A7 i?2v �`2 bQT?BbiB+�i2/ �#Qmi i?Bb BKT2`72+i K2KQ`v-
i?2v rBHH �+i bBKBH�`Hv iQ � bQT?BbiB+�i2/ T`2b2Mi@#B�b2/ BM/BpB/m�H �M/ rBHH MQi /2H�v 7Q` HQM;- bBM+2
i?2v `2�HBx2 i?2v KB;?i 7Q`;2i iQ /Q i?2 i�bF BM i?2 7mim`2X A7 i?2v BMbi2�/ mM/2`2biBK�i2 i?2B` +?�M+2b
Q7 7Q`;2iiBM; BM i?2 7mim`2- i?2v KB;?i Tmi Qz i?2 i�bF mMiBH iQKQ``Qr- �M/ i?2M 7Q`;2i iQ +QKTH2i2 Bi
/2bTBi2 i?2 /2�/HBM2X

jXkXk GQr rBHHBM;M2bb iQ T�v �M/ ?B;? T`B+2 b2MbBiBpBiv

�#Qp2- r2 +QMbB/2`2/ +�b2b BM r?B+? +QbiHv ?2�Hi? #2?�pBQ` /B/ MQi BMpQHp2 bm#bi�MiB�H KQM2i�`v +QbibX
q2 /Bb+mbb2/ i?�i T`2b2Mi #B�b rBi? M�śp2iû +�M ;2M2`�i2 HQr �/QTiBQM Q7 ?2�Hi?v #2?�pBQ`b /m2 iQ
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T`Q+`�biBM�iBQM T`Q#H2Kb- �i H2�bi BM i?2 �#b2M+2 Q7 bi`B+i /2�/HBM2bX >Qr2p2`- K�Mv ?2�Hi? BMp2biK2Mib
BMpQHp2 bQK2 KQM2i�`v +Qbi mT 7`QMi UBM �//BiBQM iQ �Mv ?�bbH2 +QbibV- 7Q` 2t�KTH2- Tm`+?�bBM; #2/
M2ib- T�vBM; 7Q` /2rQ`KBM; TBHHb- �M/ #mvBM; r�i2` }Hi2`b Q` +?HQ`BM2 i�#H2ibX q2 /Bb+mbb ?Qr T`2b2Mi
#B�b +�M /`Bp2 /QrM /2K�M/ 7Q` bm+? ;QQ/b- �M/ +�mb2 ?B;? T`B+2@b2MbBiBpBiv- i?`Qm;? i?2 K2+?�MBbK
Q7 HB[mB/Biv +QMbi`�BMibX

>Qr2p2`- K�Mv ?2�Hi? BMp2biK2Mib BMpQHp2 bQK2 KQM2i�`v +Qbi mT 7`QMi UBM �//BiBQM iQ �Mv ?�bbH2
+QbibVX 6Q` 2t�KTH2- Tm`+?�bBM; #2/ M2ib r?2M i?2v �`2 Qz2`2/ 7Q` b�H2 `�i?2` i?�M ;Bp2M �r�v 7Q` 7`22-
T�vBM; 7Q` /2rQ`KBM; TBHHb- #mvBM; r�i2` }Hi2`b Q` +?HQ`BM2 i�#H2ib- 2i+X L2ti- r2 /Bb+mbb ?Qr T`2b2Mi
#B�b +�M /`Bp2 /QrM /2K�M/ 7Q` bm+? ;QQ/b- �M/ +�mb2 ?B;? T`B+2@b2MbBiBpBiv- i?`Qm;? i?2 K2+?�MBbK
Q7 HB[mB/Biv +QMbi`�BMibX

*�b2 AAA, >2�Hi? BMp2biK2Mib BMpQHpBM; bB;MB}+�Mi }M�M+B�H +Qbib UrBi? Q` rBi?Qmi /2�/HBM2bV

S`2b2Mi #B�b ?�b #22M BMpQF2/ �b �M 2tTH�M�iBQM 7Q` i?2 Qp2`�HH HQr rBHHBM;M2bb@iQ@T�v �M/ ?B;?
/2K�M/@2H�biB+Biv 7Q` T`2p2Mi�iBp2 ?2�Hi? ;QQ/b U.mT�b UkyRR�Vc E`2K2` �M/ :H2MM2`bi2`- kyRRVX h?2
2KTB`B+�H 7�+ib Q7 HQr qhS �M/ ?B;? T`B+2@b2MbBiBpBiv �`2 MQi /B`2+iHv `2H�i2/ iQ i?2 K2+?�MBbK Q7 T`Q@
+`�biBM�iBQM /2b+`B#2/ �#Qp2X h?�i Bb- 2p2M r?2M � `2b2�`+?2` mM2tT2+i2/Hv b?Qrb mT �i � ?Qmb2?QH/Ƕb
/QQ` �M/ Qz2`b � T`2p2MiBp2@?2�Hi? ;QQ/ 7Q` Tm`+?�b2 rBi? � QM2@iBK2@QMHv Qz2`- /2K�M/ Bb HQr- �M/
T`B+2@b2MbBiBpBiv Bb ?B;?- /2bTBi2 MQ TQbbB#BHBiv Q7 T`Q+`�biBM�iBM; Qp2` i?2 Tm`+?�b2X >Qr2p2`- T`2b2Mi
#B�b K�v biBHH +m`# /2K�M/ #v ;2M2`�iBM; HB[mB/Biv +QMbi`�BMibX

GB[mB/Biv +QMbi`�BMib �Hi?Qm;? i?2 `2H�i2/ 2KTB`B+�H 2pB/2M+2 Bb KBt2/- HB[mB/Biv +QMbi`�BMib
�`2 �M Q7i2M@+Bi2/ `2�bQM 7Q` BM/BpB/m�HbǶ HQr /2K�M/ 7Q` ?2�Hi? BMp2biK2Mib U.mT�b �M/ JB;m2H- kyRdVX
aQK2 bim/B2b ?�p2 7QmM/ i?�i Qz2`BM; T`2p2MiBp2 ?2�Hi? T`Q/m+ib rBi? � HBM2 Q7 +`2/Bi ;`2�iHv BM+`2�b2b
i�F2@mT U2X;X .2pQiQ 2i �HX UkyRkV QM TBT2/ r�i2` +QMM2+iBQMb �M/ h�`QxxB 2i �HX UkyR9V QM #2/ M2ibVX
Pz2`BM; b�pBM;b i2+?MQHQ;B2b bm+? �b b�72@#Qt2b H�#2H2/ �b #2BM; bT2+B}+�HHv 7Q` ?2�Hi? b�pBM;b BM+`2�b2/
?2�Hi? BMp2biK2Mib U.mT�b �M/ _Q#BMbQM- kyRj#VX PM i?2 Qi?2` ?�M/- mM+QM/BiBQM�H +�b? i`�Mb72`b
U>�mb?Q72` �M/ a?�TB`Q- kyReV �M/ i?2 mHi`�@TQQ` ;`�/m�iBQM T`Q;`�K- r?B+? K�v 2�+? 2�b2 HB[mB/Biv
+QMbi`�BMib- /B/ MQi ?�p2 /2i2+i�#H2 2z2+ib QM ?2�Hi? Q` ?2�Hi? 2tT2M/Bim`2bX

q?BH2 �i �Mv ;Bp2M TQBMi BM iBK2- H�+F Q7 HB[mB/Biv K�v 2tTH�BM r?v BM/BpB/m�Hb /Q MQi BMp2bi BM
i?2B` 7mim`2 ?2�Hi?- HB[mB/Biv Bib2H7 Bb 2M/Q;2MQmbX �b /2b+`B#2/ BM a2+iBQM k- `BbF@�p2`b2 MQM@T`2b2Mi
#B�b2/ T2QTH2 HBpBM; BM �M 2MpB`QMK2Mi r?2`2 i?2v �`2 bm#D2+i iQ b?Q+Fb- b?QmH/ #mBH/ mT #mz2` biQ+Fb
Qp2` iBK2- 2p2M B7 i?2v �`2 BMBiB�HHv p2`v TQQ`X >Qr2p2`- T`2b2Mi@#B�b2/ BM/BpB/m�Hb rBHH }M/ Bi /B{+mHi
iQ #mBH/ mT bm#bi�MiB�H #mz2` biQ+Fb �M/ ?2M+2 rBHH #2 Km+? KQ`2 HB[mB/Biv +QMbi`�BM2/ U�M;2H2iQb 2i
�HX- kyyRVX �b bm+?- 2pB/2M+2 Q7 HB[mB/Biv +QMbi`�BMib T`2p2MiBM; BM/BpB/m�Hb 7`QK K�FBM; BMp2biK2Mib
BM i?2B` ?2�Hi? +�M #2 BMi2`T`2i2/ �b 2pB/2M+2 BM 7�pQ` Q7 i?2 BKTQ`i�M+2 Q7 T`2b2Mi #B�b `�i?2` i?�M
2pB/2M+2 �;�BMbi BiX

JQ`2Qp2`- QM+2 �M BM/BpB/m�H Bb 2z2+iBp2Hv HB[mB/Biv@+QMbi`�BM2/- T`2b2Mi #B�b +�M 7m`i?2` `2/m+2
i?2B` /2K�M/ 7Q` �M BMp2biK2Mi ;QQ/- bBM+2 i?2 KQM2i�`v +Qbi Q7 i?2 BMp2biK2Mi rBHH `2/m+2 BKK2/B�i2
+QMbmKTiBQM KQ`2 b2p2`2Hv BM i?2 T`2b2M+2 Q7 HB[mB/Biv +QMbi`�BMib UbBM+2 +QMbmKTiBQM bKQQi?BM; Bb
?�KT2`2/ #v HB[mB/Biv +QMbi`�BMibVX am+? � `2/m+iBQM BM BKK2/B�i2 +QMbmKTiBQM iQ }M�M+2 i?2 ?2�Hi?
BMp2biK2Mi rBHH #2 T�`iB+mH�`Hv mM�ii`�+iBp2 iQ � T`2b2Mi@#B�b2/ �;2MiX
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.2K�M/ 2biBK�iBQM �M BKTQ`i�Mi 7`QMiB2` BM i?Bb �`2� Bb ?Qr iQ 2biBK�i2 /2K�M/ 7Q` ?2�Hi?
BMp2biK2Mib Q` Qi?2` ;QQ/b BM i?2 T`2b2M+2 Q7 HB[mB/Biv +QMbi`�BMibXR3 lM�MMQmM+2/ pBbBib iQ bim/v
T�`iB+BT�Mib- Qz2`BM; iQ b2HH � ;QQ/- rBHH MQi K2�bm`2 HQM;@`mM /2K�M/ mM/2` HB[mB/Biv +QMbi`�BMibX
a2p2`�H �TT`Q�+?2b ?�p2 #22M Tm`bm2/X PM2 Bb iQ 2M/Qr T2QTH2 rBi? KQM2v }`biX >Qr2p2`- Bi Bb mM+H2�`
?Qr Km+? KQM2v Bb M22/2/ BM � #mz2` biQ+F rQ`H/X AM � KQ/2H BM r?B+? T2QTH2 �`2 bm#D2+i iQ b?Q+Fb
�M/ ?QH/ #mz2` biQ+Fb- qhS Bb HBF2Hv iQ `Bb2 bKQQi?Hv rBi? i?2 �KQmMi Q7 KQM2v i?�i T2QTH2 �`2 ;Bp2M
BM i?2 2tT2`BK2MiX .2K�M/ rBHH QMHv H2p2H Qz rBi? � ?B;? #mz2` biQ+FX a2T�`�i2Hv 7`QK i?Bb Bbbm2-
2M/QrBM; BM/BpB/m�Hb rBi? +�b? �M/ i?2M Qz2`BM; i?2K Bi2Kb 7Q` b�H2 Bb HBF2Hv iQ `2bmHi BM 2tT2`BK2Mi2`
/2K�M/ 2z2+ibX � b2+QM/ �TT`Q�+? Bb iQ �HHQr BM/BpB/m�Hb iBK2 iQ Tm`+?�b2 i?2 ;QQ/ Q` iQ �HHQr i?2K
iQ T�v rBi? i?2B` iBK2 U.mT�b- kyyNVX Pz2`BM; +QmTQMb iQ Tm`+?�b2 i?2 ;QQ/ �i � HQ+�H b?QT K�v
`2/m+2 /2K�M/ 2z2+ib U.m~Q 2i �HX- kyR3VX � i?B`/ �TT`Q�+? Bb iQ �HHQr BM/BpB/m�Hb iQ T�v mbBM; +`2/Bi
U.2pQiQ 2i �HX- kyRkVX

S`2b2Mi #B�b �M/ HB[mB/Biv +QMbi`�BMib +QKTHB+�i2 r2H7�`2 +�H+mH�iBQMb mbBM; rBHHBM;M2bb@iQ@T�v 2biB@
K�i2bX q2H7�`2 K�v #2 mM/2`2biBK�i2/ 7Q` �i H2�bi irQ `2�bQMbX 6B`bi- T`2b2Mi@#B�b2/ BM/BpB/m�Hb �`2
HBF2Hv iQ 7�+2 HB[mB/Biv +QMbi`�BMib- r?B+? rBHH HQr2` /2K�M/ 2biBK�i2bX a2+QM/- 2p2M BM i?2 �#b2M+2 Q7
HB[mB/Biv +QMbi`�BMib- T`2b2Mi #B�b K�v HQr2` /2K�M/ 2biBK�i2b 7Q` /m`�#H2b �M/ HQM;@`mM BMp2biK2Mib
B7 +Qbib �`2 mT7`QMi �M/ MQi bKQQi?2/ Qp2` i?2 HB72iBK2X P7 +Qm`b2- #2?�pBQ`�H KQ/2Hb BM+Hm/BM; KQ`2
;2M2`�HHv bQK2 +?�HH2M;2b iQ mbBM; `2p2�H2/ T`272`2M+2 iQ BM72` r2H7�`2 U"2`M?2BK �M/ h�m#BMbFv UkyR3V-
Eǒbx2;B �M/ _�#BM UkyydV BM i?Bb ?�M/#QQFVX

jXkXj *QKKBiK2Mi /2pB+2b

.2K�M/ 7Q` +QKKBiK2Mi /2pB+2b +�M T`QpB/2 /2+BbBp2 2pB/2M+2 `2p2�HBM; T`2b2Mi #B�b- Q` KQ`2 ;2M2`�HHv-
b2H7@+QMi`QH T`Q#H2Kb- +QMi`B#miBM; iQ +2`i�BM #2?�pBQ`bX *QKKBiK2Mi /2pB+2b �`2 �``�M;2K2Mib 2Mi2`2/
BMiQ #v �M BM/BpB/m�H rBi? i?2 �BK Q7 ?2HTBM; 7mH}HH � TH�M 7Q` 7mim`2 #2?�pBQ` i?�i rQmH/ Qi?2`rBb2 #2
/B{+mHi QrBM; iQ BMi`�T2`bQM�H +QM~B+i bi2KKBM; 7`QK- 7Q` 2t�KTH2- � H�+F Q7 b2H7@+QMi`QH U"`v�M 2i �HX-
kyRyVX .2K�M/ 7Q` bm+? /2pB+2b Bb Q7i2M BMi2`T`2i2/ �b ǳbKQFBM;@;mMǴ 2pB/2M+2 Q7 iBK2@BM+QMbBbi2M+v
�M/ b2H7@+QMi`QH T`Q#H2KbX Ai Bb /B{+mHi iQ `�iBQM�HBx2 r?v bQK2QM2 rQmH/ 2H2+i iQ +QMbi`�BM i?2B` 7mim`2
+?QB+2 b2i BM i?2 �#b2M+2 Q7 iBK2@+QMbBbi2Mi T`272`2M+2bX G�B#bQMǶb URNNdV KQ/2H Q7 [m�bB@?vT2`#QHB+ T`27@
2`2M+2b 72�im`2b iBK2@BM+QMbBbi2Mi T`272`2M+2b UBM/m+2/ #v T`2b2Mi #B�bV �M/ +�M i?mb ;2M2`�i2 /2K�M/
7Q` +QKKBiK2MiX �Hi2`M�iBp2 KQ/2Hb Q7 b2H7@+QMi`QH �`2 2[m�HHv +QMbBbi2Mi rBi? /2K�M/ 7Q` +QKKBiK2Mi
Uh?�H2` �M/ a?27`BM URN3RVc :mH �M/ S2b2M/Q`72`- kyyR- kyy9c 6m/2M#2`; �M/ G2pBM2 UkyyeVVX

�b?`�7 2i �HX UkyyeV T`QpB/2 � T`QQ7 Q7 +QM+2Ti i?�i Qz2`BM; +QKKBiK2Mi /2pB+2b +�M +�mb2 BKTQ`@
i�Mi +?�M;2b BM #2?�pBQ`b- �b /Bb+mbb2/ BM a2+iBQM 9XRX JQ`2 `2+2MiHv- /2p2HQTK2Mi 2+QMQKBbib ?�p2
/Q+mK2Mi2/ /2K�M/ 7Q` +QKKBiK2Mi iQ �+?B2p2 ?2�Hi?@`2H�i2/ ;Q�HbX :BMû 2i �HX UkyRyV Qz2`2/ bKQF2`b
� pQHmMi�`v +QKKBiK2Mi T`Q/m+i iQ bmTTQ`i i?2B` �ii2KTib iQ [mBi bKQFBM;X 1H2p2M T2`+2Mi Q7 BM/B@
pB/m�Hb r?Q r2`2 Qz2`2/ i?2 +QKKBiK2Mi /2pB+2 iQQF Bi mT- rBi? KQ/2bi #mi bB;MB}+�Mi BKT�+ib QM
bKQFBM; bBt KQMi?b H�i2`- r?B+? T2`bBbi2/ BM bm`T`Bb2 i2bib �i Rk KQMi?bX

a+?BH#�+? UkyRNV 2tTHQ`2b i?2 `2H�iBQMb?BT #2ir22M �H+Q?QH +QMbmKTiBQM �M/ b2H7@+QMi`QH �KQM;
`B+Fb?�r /`Bp2`b BM *?2MM�BX �b T�`i Q7 i?2 2tT2`BK2Mi- T�`iB+BT�Mib r2`2 Qz2`2/ � +?QB+2 #2ir22M
`2+2BpBM; �M mM+QM/BiBQM�H T�vK2Mi Q7 � }t2/ �KQmMi Q` � +QM/BiBQM�H T�vK2Mi i?�i ?�/ � ?B;? T�vQz 7Q`
bQ#`B2iv UK2�bm`2/ mbBM; � #`2�i?�Hvx2`V �M/ � HQr2` T�vQz Qi?2`rBb2X h?2 �KQmMi Q7 i?2 mM+QM/BiBQM�H

R3q2 `272` i?2 `2�/2` iQ .mT�b �M/ JB;m2H UkyRdV 7Q` � /2i�BH2/ /Bb+mbbBQM Q7 i?Bb iQTB+X
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T�vK2Mi p�`B2/- bm+? i?�i QM2 Q7 i?2 mM+QM/BiBQM�H QTiBQMb r2�FHv /QKBM�i2/ i?2 +QM/BiBQM�H QTiBQM
�M/ �MQi?2` bi`B+iHv /QKBM�i2/ i?2 +QM/BiBQM�H QTiBQMX a+?BH#�+? UkyRNV }M/b bm#bi�MiB�H /2K�M/ 7Q`
+QbiHv +QKKBiK2Mi iQ bQ#`B2iv, KQ`2 i?�M ?�H7 Q7 i?Qb2 Qz2`2/ i?2 +?QB+2b +?Qb2 i?2 r2�FHv /QKBM�i2/
QTiBQM i?�i BM+2MiBpBx2/ bQ#`B2iv Qp2` i?2 mM+QM/BiBQM�H T�vK2Mi- �M/ KQ`2 i?�M � i?B`/ +?Qb2 i?2
bi`B+iHv /QKBM�i2/ +QM/BiBQM�H BM+2MiBp2b Qp2` i?2 H�`;2` mM+QM/BiBQM�H T�vK2MiX

.2bTBi2 i?Bb T`QKBbBM; 2pB/2M+2- +QKKBiK2Mi /2pB+2b ?�p2 MQi i�F2M Qz �b � TQHB+v iQQH Q` BM
`2�H@rQ`H/ K�`F2ibX hrQ r2�FM2bb2b �`2 �i i?2 ?2�`i Q7 i?Bb Bbbm2X 6B`bi- r?BH2 a+?BH#�+? UkyRNV �M/
*�b�#m`B �M/ J�++?B�p2HHQ UkyR3V }M/ ?B;? i�F2@mT 7Q` +QbiHv +QKKBiK2Mi- /2K�M/ 7Q` +QKKBiK2Mi
/2pB+2b Bb `2H�iBp2Hv HQr BM K�Mv Qi?2` b2iiBM;b UG�B#bQM- kyR8VXRN a2+QM/- K�Mv Q7 i?2 BM/BpB/m�Hb r?Q
/2K�M/ +QKKBiK2Mi 7�BH iQ 7QHHQr i?`Qm;? rBi? i?2B` TH�Mb /2bTBi2 i?2 +QKKBiK2Mi /2pB+2- bm+? i?�i
i?2v 2t TQbi �TT2�` iQ #2 K�/2 rQ`b2 Qz #v #2BM; Qz2`2/ +QKKBiK2Mi U"�B 2i �HX- kyRd- CQ?M- kyR3VX

.Q2b i?2 KBt2/ U�i #2biV bm++2bb Q7 +QKKBiK2Mi +QMi`�+ib BKTHv i?�i b2H7@+QMi`QH T`Q#H2Kb �`2
MQi �M BKTQ`i�Mi /`Bp2` Q7 T`2p2MiBp2 ?2�Hi? #2?�pBQ`\ hQ �Mbr2` i?Bb [m2biBQM- Bi Bb BKTQ`i�Mi iQ
F22T BM KBM/ /2i2`KBM�Mib Q7 +QKKBiK2Mi /2K�M/X � F2v `2[mB`2K2Mi 7Q` ;2M2`�iBM; /2K�M/ 7Q`
+QKKBiK2Mi Bb � bm{+B2Mi H2p2H Q7 bQT?BbiB+�iBQM �#Qmi b2H7@+QMi`QH T`Q#H2KbX � +QKTH2i2Hv M�śp2
T`2b2Mi@#B�b2/ BM/BpB/m�H rQmH/ M2p2` /2K�M/ +QKKBiK2Mi- bBM+2 i?2v #2HB2p2 i?2v ?�p2 MQ b2H7@+QMi`QH
T`Q#H2Kb #2;BMMBM; BM i?2 M2ti T2`BQ/X h?mb- /2K�M/ 7Q` +QKKBiK2Mi Bb � QM2@bB/2/ i2bi 7Q` b2H7@
+QMi`QH T`Q#H2Kb, }M/BM; /2K�M/ 7Q` +QKKBiK2Mi BM/B+�i2b b2H7@+QMi`QH T`Q#H2Kb UBM i?2 �#b2M+2 Q7
+QM7mbBQM Q` bQ+B�H T`2bbm`2 iQ bB;M mTV- #mi �#b2M+2 Q7 /2K�M/ /Q2b MQi M2+2bb�`BHv K2�M b2H7@+QMi`QH
T`Q#H2Kb /Q MQi 2tBbi Q` �`2 MQi BKTQ`i�Mi BM i?�i /QK�BM Q` BM Qi?2` /QK�BMbX Ai +QmH/ BMbi2�/ #2
i?�i U�V BM/BpB/m�Hb �`2 MQi bm{+B2MiHv bQT?BbiB+�i2/ iQ /2K�M/ +QKKBiK2Mi- U#V i?�i i?2 +QKKBiK2Mi
/2pB+2 Bb T2`+2Bp2/ �b #2BM; BM2z2+iBp2- Q` U+V i?�i mM+2`i�BMiv BM i?2 2MpB`QMK2Mi K�F2b +QKKBiK2Mi
mM�ii`�+iBp2 /2bTBi2 b2H7@+QMi`QH T`Q#H2Kb UG�B#bQM- kyR8VX

h?2 p�`B�iBQM BM i�F2@mT �+`Qbb b2iiBM;b +QmH/ T�`iHv #2 2tTH�BM2/ #v p�`B�iBQM BM i?2 2ti2Mi Q7
BM/BpB/m�HbǶ T`2b2Mi #B�b- �b r2HH i?2B` �r�`2M2bb Q7 bm+? T`Q#H2KbX q?BH2 bi�M/�`/ KQ/2Hb Q7 T`2b2Mi
#B�b �bbmK2 i?�i #Qi? i?2 H2p2H Q7 T`2b2Mi #B�b � �M/ i?2 H2p2H Q7 bQT?BbiB+�iBQM �#Qmi Bi U�̂V �`2 i?2
b�K2 �+`Qbb �HH /BK2MbBQMb- Bi +QmH/ #2 i?�i BM/BpB/m�Hb �`2 KQ`2 �r�`2 Q7 i?2B` b2H7@+QMi`QH T`Q#H2Kb
BM bQK2 /BK2MbBQMb i?�M BM Qi?2`bX P7 +Qm`b2- Bi Bb bm`2Hv i?2 +�b2 i?�i Km+? Q7 i?2 p�`B�iBQM Bb bBKTHv
2tTH�BM2/ #v /Bz2`2M+2 BM #2HB27b Q` HQM;@`mM T`272`2M+2b, K�Mv T2QTH2 K�v bBKTHv MQi i?BMF i?2 i�bF Bb
rQ`i? /QBM; �M/ rQmH/ MQi r�Mi i?2B` 7mim`2 b2Hp2b iQ /Q Bi 2Bi?2`X S2QTH2 K�v �HbQ ?�p2 p�`vBM; #2HB27b
�#Qmi i?2 HBF2Hv 2z2+iBp2M2bb Q7 i?2 +QMi`�+i- r?B+? BM im`M KB;?i #2 `2H�i2/ iQ BM/BpB/m�HbǶ 2tT2`B2M+2
rBi? i?2 /2pB+2X "2ii2` mM/2`bi�M/BM; i?2 `QH2 Q7 BM/BpB/m�HbǶ #2HB27b BM +QKKBiK2Mi /2+BbBQMb `2K�BMb
�M BKTQ`i�Mi �`2� 7Q` 7mim`2 `2b2�`+?X

AM/BpB/m�HbǶ 7�BHm`2 iQ 7QHHQr i?`Qm;? Bb � b2+QM/ `2�bQM r?v +QKKBiK2Mi ?�b MQi #2+QK2 � KQ`2
bm++2bb7mH TQHB+v iQQH UCQ?M- kyR3VX A7 T2QTH2 �`2 QMHv T�`iB�HHv �r�`2 Q7 i?2B` T`2b2Mi #B�b- i?2`2 K�v #2
bvbi2K�iB+ 7�BHm`2b Q7 +QKKBiK2Mi- rBi? TH�mbB#Hv M2;�iBp2 2z2+ib QM r2H7�`2X h?Qb2 r?Q �`2 T�`iB�HHv
M�śp2 K�v �++2Ti � +QKKBiK2Mi +QMi`�+i rBi?Qmi `2�HBxBM; i?2 i`m2 2ti2Mi Q7 i?2B` T`2b2Mi #B�b- `2bmHiBM;
BM i?2K BM+m``BM; i?2 +Qbi Q7 i?2 +QKKBiK2Mi /2pB+2 rBi?Qmi Bib BMi2M/2/ #2M2}iX

"�B 2i �HX UkyRdV b?Qr ?Qr T2QTH2 K�v #2 rBHHBM; iQ i�F2 Qmi +QKKBiK2Mi +QMi`�+ib i?�i �`2
mHiBK�i2Hv r2H7�`2 ?�`KBM;X h?2v bim/v �ii2M/�M+2 �i ǳ>vT2`i2MbBQM .�vǴ ?2�Hi? +�KTb Q`;�MBx2/ #v
� ?2�Hi?+�`2 T`QpB/2` BM `m`�H AM/B�X AM T�`iM2`b?BT rBi? i?2 T`QpB/2`- i?2v Qz2` +QMi`�+ib BM r?B+?
BM/BpB/m�Hb K�F2 � H�`;2 mT@7`QMi T�vK2Mi- r?B+? `2/m+2b 7mim`2 �ii2M/�M+2 722b Q`- BM i?2 +�b2 r?2`2

RNa22 h�#H2 R BM a+?BH#�+? UkyRNV �M/ h�#H2 R BM CQ?M UkyR3V 7Q` Qp2`pB2rb Q7 i?2 2tBbiBM; 2pB/2M+2X

jk



i?2 T�vK2Mi 2t+22/b i?2 pBbBi 722- T`QpB/2b � +QM/BiBQM�H T�vK2Mi 7Q` 2�+? 7mim`2 pBbBi iQ i?2 +�KTX h?2
�mi?Q`b }M/ HQr /2K�M/ 7Q` i?2 +QKKBiK2Mi +QMi`�+ib- #mi �KQM; i?Qb2 r?Q /Q i�F2 mT � +QKKBiK2Mi
+QMi`�+i- � H�`;2 T`QTQ`iBQM /Q MQi 7QHHQr i?`Qm;? rBi? i?2B` 7mim`2 pBbBib iQ i?2 +�KTX h?2b2 T2QTH2 HQb2
i?2 T�B/ mT@7`QMi 722 �M/ /Q MQi ;�BM i?2 ?2�Hi? #2M2}ib i?�i i?2 +QMi`�+ib r2`2 BMi2M/2/ iQ 7�+BHBi�i2X
h?Bb #2?�pBQ` Bb +QMbBbi2Mi rBi? T�`iB�H M�śp2iû- r?2`2 BM/BpB/m�Hb /2K�M/ bQK2 +QKKBiK2Mi- #mi MQi
2MQm;? iQ Qp2`+QK2 i?2B` T`2b2Mi #B�b- r?B+? i?2v /Q MQi 7mHHv �MiB+BT�i2Xky

6mim`2 `2b2�`+? QM +QKKBiK2Mi /2pB+2b KB;?i 7`mBi7mHHv 7Q+mb QM ?Qr iQ BKT`Qp2 i?2B` bm++2bb `�i2b
�M/ BM+`2�b2 i?2B` /2K�M/X PM2 �TT`Q�+? KB;?i #2 iQ �ii2KTi iQ /2@#B�b BM/BpB/m�Hb �#Qmi i?2 2ti2Mi
Q7 i?2B` b2H7@+QMi`QH T`Q#H2Kb- b�v #v /`�rBM; i?2B` �ii2MiBQM iQ i?2 ;�T #2ir22M i?2B` BMi2MiBQMb �M/
�+iBQMb- Q` bBKBH�` ;�Tb �KQM; Qi?2`bX �MQi?2` rQmH/ #2 iQ 7�+BHBi�i2 H2�`MBM; #v T`QpB/BM; BM/BpB/m�Hb
rBi? ;mB/2/ 2tT2`B2M+2 rBi? b2H2+iBM; +QKKBiK2Mi /2pB+2bX

6BM�HHv- 2p2M B7 �;2Mib �`2 7mHHv bQT?BbiB+�i2/ `2;�`/BM; i?2B` T`2b2Mi #B�b �M/ ?�p2 �++m`�i2 #2HB27b
`2;�`/BM; +Qbib �M/ #2M2}ib- +QKKBiK2Mi K�v MQi #2 QTiBK�H B7 i?2`2 Bb mM+2`i�BMiv �#Qmi i?2 7mim`2
U�K�/Q` 2i �HX- kyye- G�B#bQM- kyR8VX AM 2MpB`QMK2Mib rBi? mM+2`i�BMiv i?�i rBHH #2 `2bQHp2/ BM 7mim`2
T2`BQ/b- +QKKBiK2Mi #2+QK2b H2bb p�Hm�#H2 BMbQ7�` �b Bi HBKBib i?2 �;2MiǶb �#BHBiv iQ �+i mTQM �Mv
M2r BM7Q`K�iBQMX h?2`27Q`2- rBi? mM+2`i�BMiv Q` UT�`iB�HV M�śp2iû- � KQ`2 T`QKBbBM; �TT`Q�+? K�v #2
iQ `2/m+2 ?�bbH2 +Qbib- T`QpB/2 /B`2+i iBK2@HBKBi2/ BM+2MiBp2b- Q` 2�b2 HB[mB/Biv +QMbi`�BMibX �MQi?2`
�TT`Q�+? BM i?2 7�+2 Q7 mM+2`i�BMiv Bb iQ miBHBx2 ǳbQ7iǴ +QKKBiK2Mib- �b /Bb+mbb2/ BM a2+iBQM 9XRX

AM bmKK�`v- T`2b2Mi #B�b �TT2�`b iQ ?�p2 2tTH�M�iQ`v TQr2` 7Q` bQK2 Q7 i?2 HQr /2K�M/ 7Q` ?2�Hi?
BMp2biK2Mib /2b+`B#2/ �#Qp2- i?`Qm;? irQ +?�MM2Hb, T`Q+`�biBM�iBQM UBM i?2 +�b2 Q7 ?2�Hi? #2?�pBQ`b
rBi?Qmi /2�/HBM2b- �M/ M�śp2 �;2MibV- �M/ HB[mB/Biv +QMbi`�BMib UBM +�b2 Q7 M�śp2 Q` bQT?BbiB+�i2/ T`2b2Mi@
#B�b2/ �;2Mib r?Q 2M/Q;2MQmbHv +`2�i2 HB[mB/Biv +QMbi`�BMibVX h?2 +H�bbB+ iQQH BM i?2 HBi2`�im`2 iQ /2�H
rBi? b2H7@+QMi`QH T`Q#H2Kbě+QKKBiK2Mi /2pB+2bě?�p2 b?QrM bQK2 T`QKBb2 #mi ?�p2 v2i iQ Qp2`+QK2
BKTQ`i�Mi b?Q`i+QKBM;b iQ #2+QK2 �M BKTQ`i�Mi TQHB+v iQQHX

S`2b2Mi #B�b QM Bib QrM Bb #v MQ K2�Mb bm{+B2Mi iQ 2tTH�BM �HH i?2 T�ii2`Mb Q#b2`p2/ BM i?2 /�i�X
>Qr2p2`- Bi Bb BKTQ`i�Mi iQ F22T BM KBM/ i?�i i?2 /Bz2`2Mi #2?�pBQ`�H 2tTH�M�iBQMb r2 /Bb+mbb BM i?Bb
+?�Ti2` �`2 #v MQ K2�Mb Kmim�HHv 2t+HmbBp2X 6Q` BMbi�M+2- T`2b2Mi #B�b �M/ #B�b2/ #2HB27b K�v r2HH
DQBMiHv 2tTH�BM bQK2 Q7 i?2 #2?�pBQ`b i?�i +�MMQi #2 2tTH�BM2/ #v 2�+? Q7 i?2b2 7�+iQ`b QM i?2B` QrMX
>Qr2p2`- bQK2 Q7 i?2 �#Qp2 T�ii2`Mb BM #2?�pBQ` +�MMQi #2 2tTH�BM2/ #v HB[mB/Biv +QMbi`�BMib- 7Q`
BMbi�M+2- BM/BpB/m�HbǶ ?B;? b2MbBiBpBiv iQ +QMp2MB2M+2 �b /Q+mK2Mi2/ #v h?Q`MiQM Ukyy3VX 1tTH�M�iBQMb
BMpQHpBM; #B�b2/ #2HB27b �TT2�` KQ`2 TH�mbB#H2 BM bm+? +�b2bX

jXj "B�b2/ #2HB27b
hQ K�F2 ;QQ/ /2+BbBQMb `2;�`/BM; i?2B` ?2�Hi?- BM/BpB/m�Hb Kmbi 7Q`K �++m`�i2 #2HB27b �#Qmi b2p2`�H
p�`B�#H2bX q?�i Bb i?2 HBF2HB?QQ/ Q7 7�HHBM; bB+F rBi? /Bz2`2Mi +QM/BiBQMb BM i?2 7mim`2\ >Qr b2p2`2
rQmH/ i?2 +QMb2[m2M+2b Q7 7�HHBM; bB+F #2\ q?�i Bb i?2 +�mb�H 2z2+i Q7 /Bz2`2Mi BMi2`p2MiBQMb QM i?2
HBF2HB?QQ/ Q7 7�HHBM; bB+F- Q` Q7 #2BM; +m`2/\ >Qr ;QQ/ �`2 p�`BQmb T`QpB/2`b �M/ b?QmH/ QM2 i`mbi i?2B`
`2+QKK2M/�iBQMb\

G2�`MBM; i?2 `B;?i �Mbr2` iQ i?2b2 [m2biBQMb Bb /B{+mHi 2p2M 7Q` � 7mHHv `�iBQM�H U"�v2bB�MV �;2Mi
kyh?2 �mi?Q`b �HbQ /2bB;M � +QMi`�+i BMi2M/2/ iQ �TT2�H iQ M�śp2 BM/BpB/m�Hb, i?2v #mM/H2 iQ;2i?2` T`B+2 /Bb+QmMib �M/

+QKKBiK2MiX h?2 B/2� Bb i?�i M�śp2 BM/BpB/m�Hb r?Q 2tT2+i iQ �ii2M/ i?2 ?2�Hi? +�KT BM �Mv +�b2 KB;?i bB;M mT iQ
i�F2 �/p�Mi�;2 Q7 i?2 /Bb+QmMi- #mi i?2M #2 ?2HT2/ 2t@TQbi #v i?2 +QKKBiK2Mi �bT2+i Q7 i?2 +QMi`�+iX u2i- 2p2M 7Q` i?Bb
+QMi`�+i- 7QHHQr@i?`Qm;? `�i2b �`2 /Bb�TTQBMiBM;X

jj



r?Q ?�b T2`72+i K2KQ`v �M/ i?2 �#BHBiv iQ T`Q+2bb +QKTH2t BM7Q`K�iBQMX h?2`2 �`2 K�Mv `2�bQMb
r?v Bi Bb /B{+mHi 7Q` �M BM/BpB/m�H iQ 7Q`K �++m`�i2 #2HB27b- BM+Hm/BM; 7mM/�K2Mi�H mM+2`i�BMiv �M/
?2i2`Q;2M2Biv �+`Qbb BM/BpB/m�Hb BM `BbFb �M/ `2bTQMb2b iQ i`2�iK2Mi- i?2 b2H7@HBKBiBM; M�im`2 Q7 K�Mv
/Bb2�b2b- 2ti2`M�HBiB2b- HQM; iBK2@?Q`BxQMb- �M/ i?2 +QKTHB+�i2/ M�im`2 Q7 K�Mv K2/B+�H +QM/BiBQMbX
AM/22/- i?Bb TQBMi r�b K�/2 #v �``Qr URNejV BM � T�T2` bQK2iBK2b +QMbB/2`2/ i?2 7QmM/BM; rQ`F Q7
KQ/2`M ?2�Hi? 2+QMQKB+bX

AM �//BiBQM iQ i?2 ;2M2`�H /B{+mHiv Q7 H2�`MBM; �#Qmi ?2�Hi?- BM/BpB/m�Hb Q7i2M 7�+2 �//BiBQM�H +?�H@
H2M;2b iQ H2�`MBM;- 2bT2+B�HHv BM /2p2HQTBM; +QmMi`B2bX 6Q` BMbi�M+2- bQK2iBK2b i?2v K�v bBKTHv MQi
?�p2 �++2bb iQ `2H2p�Mi BM7Q`K�iBQM- �M/ i?2`2 K�v #2 72r i`�BM2/ 2tT2`ib �`QmM/ iQ H2�`M 7`QKX PM+2
r2 �//BiBQM�HHv �++QmMi 7Q` i?2 7�+i i?�i ?mK�M #2BM;b bvbi2K�iB+�HHv /2T�`i 7`QK i?2 "�v2bB�M H2�`M@
BM; #2M+?K�`F Ub22 "2MD�KBM UkyR3V BM i?Bb pQHmK2V- i?2 HBF2HB?QQ/ i?�i BM/BpB/m�Hb ?�p2 BM�++m`�i2
#2HB27bě�M/ T2`?�Tb bvbi2K�iB+�HHv #B�b2/ #2HB27bě#2+QK2b 2p2M ;`2�i2`X

"2HQr- r2 /Bb+mbb ?Qr BM�++m`�i2 #2HB27b K�v 2tTH�BM bQK2 T�ii2`Mb BM ?2�Hi? #2?�pBQ` BM /2p2HQTBM;
+QmMi`B2bX q2 /2b+`B#2 `2�bQMb 7Q` BM�++m`�i2 #2HB27b BM+Hm/BM; bBKTH2 H�+F Q7 �++2bb iQ BM7Q`K�iBQM- �b
r2HH �b bT2+B}+ #B�b2b BM H2�`MBM; �M/ #2HB27b r?B+? K�v #2 BKTQ`i�Mi- BM+Hm/BM; BM7Q`K�iBQM �pQB/�M+2
�M/ KQiBp�i2/ `2�bQMBM;- BM+Q``2+i K2Mi�H KQ/2Hb- �M/ MQM@"�v2bB�M bQ+B�H H2�`MBM;X

AM�++m`�i2 #2HB27b JBbT2`+2Bp2/ `2im`Mb iQ ?2�Hi? BMp2biK2Mib +QmH/ ?2HT 2tTH�BM i?2 bivHBx2/
7�+ib /2b+`B#2/ BM a2+iBQM jXRX lM/2`2biBK�iBM; `2im`Mb rBHH /`Bp2 /QrM i?2 /2K�M/ 7Q` T`2p2MiBp2
?2�Hi? BMp2biK2MibX S2`+2Bp2/ `2im`Mb +HQb2 iQ x2`Q +QmH/ �HbQ ?2HT 2tTH�BM i?2 ?B;? /2K�M/ 2H�biB+Biv
7Q` bm+? BMp2biK2MibX am`T`BbBM;Hv HBiiH2 rQ`F /B`2+iHv 2HB+Bib BM/BpB/m�HbǶ #2HB27b `2;�`/BM; i?2 `2im`Mb
iQ /Bz2`2Mi ?2�Hi? BMp2biK2MibX q?BH2 [m�MiBi�iBp2 #2HB27 2HB+Bi�iBQM Bb +?�HH2M;BM;- K2i?Q/b ?�p2 #22M
/2p2HQT2/ iQ 2HB+Bi 2p2M T`Q#�#BHBbiB+ #2HB27b K2�MBM;7mHHv BM HQr@HBi2`�+v TQTmH�iBQMb BM i?2 /2p2HQTBM;
rQ`H/ Ub22 .2H�p�M/2 2i �HX UkyRRV �M/ .2H�p�M/2 UkyR9V 7Q` `2pB2rbVX

PM2 2t�KTH2 Bb .2H�p�M/2 �M/ EQ?H2` UkyyNV- r?Q 2HB+Bi bm#D2+iBp2 T`Q#�#BHBiB2b Q7 >Ao BM72+iBQM
BM J�H�rBX *QKT�`2/ iQ i?2 �+im�H >Ao T`2p�H2M+2 Q7 eXNW BM am#@a�?�`�M �7`B+� �i i?2 iBK2- edW Q7
`2bTQM/2Mib `2TQ`i i?�i i?2B` HBF2HB?QQ/ Q7 #2BM; +m``2MiHv BM72+i2/ rBi? >Ao Bb y- r?BH2 QMHv RW i?BMF
i?2 HBF2HB?QQ/ Bb Ryy T2`+2MiX :Q/HQMiQM 2i �HX UkyReV 2HB+Bi K2MǶb #2HB27b �#Qmi K�H2 +B`+mK+BbBQM �M/
>Ao i`�MbKBbbBQM `BbF �M/ }M/ i?�i QMHv jeW +Q``2+iHv #2HB2p2 +B`+mK+BbBQM Bb `2H�i2/ iQ HQr2` >Ao
i`�MbKBbbBQM `BbFX

Ai `2K�BMb iQ #2 b22M r?2i?2` BM�++m`�i2 #2HB27b- #v i?2Kb2Hp2b- +�M ?2HT 2tTH�BM mM/2`@BMp2biK2Mi
BM T`2p2MiBp2 ?2�Hi?X Ai +QmH/ 2p2M #2 i?�i 2HB+BiBM; #2HB27b ?2B;?i2Mb i?2 TmxxH2 BM bQK2 +QMi2tib- B7 K�Mv
BM/BpB/m�Hb Qp2`@2biBK�i2 i?2 `2im`Mb iQ ?2�Hi?v #2?�pBQ`b Q` i?2 `BbFb BMpQHp2/ BM mM?2�Hi?v #2?�pBQ`b
bm+? �b 7Q` i?2 `BbFb �bbQ+B�i2/ rBi? bKQFBM; BM i?2 la UoBb+mbB- RNNyV �M/ i?2 `BbFb Q7 >Ao i`�MbKBbbBQM
BM J�H�rB U�M;H2rB+x �M/ EQ?H2`- kyyNVX >Qr2p2`- Qm` H�+F Q7 mM/2`bi�M/BM; Q7 i?2b2 #2HB27b +QMbiBimi2b
� ;H�`BM; ;�T BM i?2 HBi2`�im`2 �i T`2b2MiX JQ`2 bvbi2K�iB+ 2HB+Bi�iBQM Q7 #2HB27běBM+Hm/BM; [m�MiBi�iBp2
#2HB27běBM i?2 ?2�Hi? /QK�BM rBHH #2 � p�Hm�#H2 �;2M/� 7Q` 7mim`2 `2b2�`+?X

AM7Q`K�iBQM BMi2`p2MiBQMb � bm#bi�MiB�H #Q/v Q7 rQ`F ?�b bim/B2/ i?2 2z2+ib Q7 BM7Q`K�iBQM
BMi2`p2MiBQMb QM ?2�Hi? #2?�pBQ`b U�Hi?Qm;? Q7i2M rBi?Qmi K2�bm`BM; #2HB27b i?2Kb2Hp2bVX h?2b2 ?�p2
#22M i`2�i2/ �b i2bib 7Q` r?2i?2` BM7Q`K�iBQM Bb � #BM/BM; +QMbi`�BMi QM T`2p2MiBp2 ?2�Hi? #2?�pBQ`bX
Smi /Bz2`2MiHv- T`QpB/BM; BM7Q`K�iBQM �M/ K2�bm`BM; +?�M;2b BM ?2�Hi? #2?�pBQ`b Bb �M BM/B`2+i r�v Q7
i2biBM; 7Q` 2``Q`b BM #2HB27b BM i?2 #�b2HBM2X >Qr2p2`- i?Bb �TT`Q�+? /2T2M/b QM MmK2`Qmb �bbmKTiBQMb
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r?B+? �`2 `�`2Hv i2bi2/, i?�i i?2 BM7Q`K�iBQM i`2�iK2Mi r�b 2z2+iBp2 BM +?�M;BM; #2HB27b BM i?2 BMi2M/2/
/B`2+iBQM- �M/ i?�i i?2 BM7Q`K�iBQM BMi2`p2MiBQM /B/ MQi BKT�+i #2?�pBQ` BM Qi?2` r�vb bm+? �b i?`Qm;?
BM+`2�b2/ b�HB2M+2 Q` /2K�M/ 2z2+ibX

.mT�b �M/ JB;m2H UkyRdV T`QpB/2 � i?Q`Qm;? `2pB2r Q7 i?Bb HBi2`�im`2 �M/ TQBMi iQ i?2 KBt2/ Qp2`�HH
}M/BM;bX q?BH2 bQK2 BM7Q`K�iBQM BMi2`p2MiBQMb bm+? �b BM7Q`KBM; bim/2Mib �#Qmi ?Qr iQ �pQB/ rQ`K
BM72+iBQMb UE`2K2` �M/ JB;m2H- kyydV �M/ T`QpB/BM; BM7Q`K�iBQM �#Qmi >Aof�A.a iQ bim/2Mib U.mT�b-
kyRR#V ?�/ MQ 2z2+ib QM #2?�pBQ`b- Qi?2` +�b2b b?Qr KQ`2 T`QKBbBM; `2bmHib- 2bT2+B�HHv r?2M T`QpB/BM;
T2`bQM�HBx2/ BM7Q`K�iBQMX J�/�D2rB+x 2i �HX UkyydV b?Qr i?�i BM7Q`KBM; ?Qmb2?QH/b �#Qmi r2HH b�72iv
`2;�`/BM; �`b2MB+ H2p2Hb +�mb2b H�`;2 brBi+?2b 7`QK mMb�72 iQ b�72 r�i2` bQm`+2bX .mT�b UkyRR#V }M/b
i?�i i22M�;2 ;B`Hb BM E2Mv� 7�Hb2Hv #2HB2p2/ QH/2` K2M rQmH/ 2tTQb2 i?2K iQ HQr2` >Ao `BbF i?�M vQmM;2`
T�`iM2`b- �M BM7Q`KBM; i?2K �#Qmi i?2 ?B;?2` `BbF Q7 BM72+iBQM Q7 QH/2` K2M H2/ iQ +?�M;2b BM #2?�pBQ`X

a2p2`�H Qi?2` r2HH@FMQrM 2t�KTH2b Q7 2z2+iBp2 BM7Q`K�iBQM +�KT�B;Mb 2tBbi- 7Q` BMbi�M+2- 1;vTiǶb
+�KT�B;M QM Q`�H `2?v/`�iBQM 7Q` /B�``?2� i`2�iK2Mi UG2pBM2 �M/ EBM/2`- kyy9VX >Qr2p2`- bBKBH�`
BM7Q`K�iBQM +�KT�B;Mb BKTH2K2Mi2/ Qp2` � HQM; T2`BQ/ Q7 iBK2 ?�p2 MQi ?�/ � i`�Mb7Q`K�iBp2 2z2+i
QM BM7�Mi /2�i? `�i2b 7`QK /B�``?2� U_�Q 2i �HX- RNN3VX Pi?2` 2t�KTH2b b?Qr KQ`2 KBt2/ `2bmHib Q7
BM7Q`K�iBQM +�KT�B;MbX 6Q` BMbi�M+2- r?BH2 ?2�Hi? r�`MBM;b QM T�+F�;BM; ?�p2 #22M b?QrM iQ /2+`2�b2
iQ#�++Q mb2 BM bQK2 b2iiBM;b U"Q`H�M/ 2i �HX- kyyNV- bBKBH�` r�`MBM;b ?�p2 #22M H2bb 2z2+iBp2 �i /2+`2�bBM;
�H+Q?QH +QMbmKTiBQM U�M/2`bQM 2i �HX- kyyNVX

q2 QMHv ?�p2 � HBKBi2/ mM/2`bi�M/BM; r?v BM7Q`K�iBQM BMi2`p2MiBQMb +�M ?�p2 H�`;2 BKT�+ib BM bQK2
+QMi2tib- #mi bK�HH iQ MmHH BKT�+ib BM Qi?2`bX .mT�b UkyRR�V TQBMib iQ b2p2`�H /2i2`KBM�Mib i?�i +QmH/
#2 BKTQ`i�Mi Q7 i?2 bm++2bb Q7 BM7Q`K�iBQM +�KT�B;MbX PM2 TQbbB#H2 2tTH�M�iBQM Bb i?�i Bi K�ii2`b
r?Q `2+2Bp2b i?2 BM7Q`K�iBQM- /m2 iQ BM/BpB/m�H@H2p2H /Bz2`2M+2b BM `2im`Mb iQ ?2�Hi? BMp2biK2MibX �M
�Hi2`M�iBp2 ?vTQi?2bBb Bb i?�i KmHiBTH2 #2?�pBQ`�H #B�b2b �`2 DQBMiHv �z2+iBM; BM/BpB/m�HbǶ /2+BbBQMb �M/
QMHv �//`2bbBM; QM2 Q7 i?2K Bb BMbm{+B2MiX 6Q` 2t�KTH2- BM i?2 +�b2 Q7 �H+Q?QH +QMbmKTiBQM- BM7Q`K�iBQM
BMi2`p2MiBQMb +QmH/ TH�v � `QH2- #mi QMHv B7 BM/BpB/m�Hb �HbQ `2+2Bp2 ?2HT BM Qp2`+QKBM; TQi2MiB�H b2H7@
+QMi`QH T`Q#H2KbX � /Bz2`2Mi ?vTQi?2bBb Bb i?�i BM +�b2b Q7 KQiBp�i2/ #2HB27b- BM7Q`K�iBQM BMi2`p2MiBQMb
rBHH MQi #2 bm++2bb7mH bBM+2 BM/BpB/m�Hb �`2 �+iBp2Hv i`vBM; iQ �pQB/ mT/�iBM; i?2B` #2HB27b- �b /Bb+mbb2/
#2HQrX

JQiBp�i2/ `2�bQMBM; AM7Q`K�iBQM �pQB/�M+2 �M/ KQiBp�i2/ `2�bQMBM; K�v �`Bb2 r?2M #2HB27b
2Mi2` /B`2+iHv BMiQ �M BM/BpB/m�HǶb miBHBiv 7mM+iBQM- BM �//BiBQM iQ i?2B` BMbi`mK2Mi�H p�Hm2X � p�`B2iv
Q7 i?2Q`2iB+�H +QM+2Tib +�M +�Tim`2 i?Bb T?2MQK2MQM- BM+Hm/BM; �MiB+BT�iQ`v miBHBiv UmiBHBiv 7`QK �MiB+@
BT�iBM; i?2 7mim`2c Eǒbx2;B UkyyjV- J�v`�x UkyRRV- *�THBM �M/ G2�?v UkyyR- kyy9V- "`mMM2`K2B2` �M/
S�`F2` Ukyy8VV Q` M2rbf`2�HBx�iBQM miBHBiv UmiBHBiv 7`QK H2�`MBM; ;QQ/ Q` #�/ M2rbc Eǒbx2;B �M/ _�#BM-
kyyNVX AM i?2b2 KQ/2Hb- �+[mB`BM; KQ`2 BM7Q`K�iBQM /Q2b MQi M2+2bb�`BHv K�F2 BM/BpB/m�Hb #2ii2` Qz-
bm+? i?�i i?2v rBHH bQK2iBK2b 2b+?2r b22KBM;Hv mb27mH BM7Q`K�iBQMX

PM2 +QKT2HHBM; 2t�KTH2 7`QK i?2 /2p2HQT2/ rQ`H/ Bb Pbi2` 2i �HX UkyRjV r?Q bim/v ;2M2iB+ i2bi@
BM; �KQM; BM/BpB/m�Hb �i `BbF 7Q` >mMiBM;iQMǶb .Bb2�b2 U>.VX q?BH2 >mMiBM;iQMǶb Bb � /2;2M2`�iBp2
M2m`QHQ;B+�H /BbQ`/2` rBi?Qmi +m`2- Bi K�v biBHH #2 p2`v mb27mH iQ H2�`Mb QM2Ƕb >. bi�imb �b Bi +�M BM@
7Q`K BKTQ`i�Mi HB72 /2+BbBQMb `2;�`/BM; +?BH/#2�`BM;- `2iB`2K2Mi TH�Mb- b�pBM;b- Q` 2/m+�iBQMX >Qr2p2`-
/2bTBi2 i?2 `2H�iBp2Hv HQr 2+QMQKB+ +Qbi- T`2@bvKTiQK�iB+ i2biBM; Bb `�`2X JQ`2Qp2`- �+iBQMb �KQM;
mMi2bi2/ BM/BpB/m�Hb �`2 bi`QM;Hv bF2r2/ iQr�`/ i?2 QTiBK�H �+iBQM Q7 i?Qb2 r?Q /Q MQi +�``v i?2
>. Kmi�iBQMX 6BM�HHv- BM/BpB/m�Hb Q7i2M ;2i i2bi2/ r?2M i?2B` bvKTiQKb T�B`2/ rBi? i?2B` ;2M2iB+
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/BbTQbBiBQM T`2/B+ib � TQbBiBp2 `2bmHi rBi? M2�` +2`i�BMivX
h?2 bi�M/�`/ M2Q+H�bbB+�H 7`�K2rQ`F ?�b /B{+mHiB2b 2tTH�BMBM; i?Bb b2i Q7 `2bmHibX Pbi2` 2i �HX UkyRjV

2tTH�BM i?2 T�ii2`Mb BM i?2 /�i� mbBM; � KQ/2H Q7 �MiB+BT�iQ`v miBHBivX lMi2bi2/ BM/BpB/m�Hb ?�p2 i?2
QTiBQM iQ +?QQb2 i?2B` #2HB27b �#Qmi i?2 7mim`2- �i i?2 +Qbi Q7 BM+`2�bBM; i?2 T`Q#�#BHBiv Q7 +?QQbBM; i?2
r`QM; �+iBQMX �pQB/BM; BM7Q`K�iBQM K�v #2 QTiBK�H B7 i?2 BM+`2�b2 BM �MiB+BT�iQ`v miBHBiv Qmir2B;?b i?2
+Qbib �bbQ+B�i2/ rBi? K�FBM; +?QB+2b #�b2/ QM r`QM; #2HB27bX Pbi2` 2i �HX UkyRjV 2tTH�BM i?2 T�ii2`Mb
BM i?2 /�i� mbBM; � KQ/2H Q7 �MiB+BT�iQ`v miBHBivX lMi2bi2/ BM/BpB/m�Hb ?�p2 i?2 QTiBQM iQ +?QQb2 i?2B`
#2HB27b �#Qmi i?2 7mim`2- �i i?2 +Qbi Q7 BM+`2�bBM; i?2 T`Q#�#BHBiv Q7 +?QQbBM; i?2 r`QM; �+iBQMX �pQB/BM;
BM7Q`K�iBQM K�v #2 QTiBK�H B7 i?2 BM+`2�b2 BM �MiB+BT�iQ`v miBHBiv Qmir2B;?b i?2 +Qbib �bbQ+B�i2/ rBi?
K�FBM; +?QB+2b #�b2/ QM r`QM; #2HB27bX

qQ`F QM i?Bb iQTB+ BM /2p2HQTBM; +QmMi`B2b Bb b+�`+2- #mi i?2`2 Bb HBiiH2 `2�bQM iQ i?BMF i?�i � bBKBH�`
Tbv+?QHQ;v KB;?i MQi �TTHv �HbQ BM TQQ` +QmMi`B2b- �M/ rBi? `2bT2+i iQ BKTQ`i�Mi ?2�Hi? +QM/BiBQMb
`�M;BM; 7`QK >Ao iQ ?vT2`i2MbBQM �M/ /B�#2i2bX AM/22/- GB 2i �HX UkyR3V T`QpB/2 bm;;2biBp2 2pB/2M+2
QM BM7Q`K�iBQM �p2`bBQM BM i?2 +�b2 Q7 /B�#2i2b #HQQ/@i2biBM; �i � `m`�H ?QbTBi�H M2�` "2BDBM;X

�Hi?Qm;? Pbi2` 2i �HX UkyRjV �M/ GB 2i �HX UkyR3V #Qi? mb2 i?2 b�K2 KQ/2H Q7 �MiB+BT�iQ`v miBHBiv iQ
`�iBQM�HBx2 i?2B` `2bmHib- �MiB+BT�iQ`v miBHBiv �HQM2 +�MMQi 7mHHv 2tTH�BM T2QTH2Ƕb T`272`2M+2b Qp2` K2/B+�H
i2biBM;X AM HBM2 rBi? i?2 2pB/2M+2 7Q` Qi?2` ?2�Hi? T`Q/m+ib- GB 2i �HX UkyR3V �M/ h?Q`MiQM Ukyy3V b?Qr
i?�i /2K�M/ 7Q` K2/B+�H i2bi `2bmHib +�M #2 ?B;?Hv b2MbBiBp2 iQ bK�HH +?�M;2b BM T`B+2b- 2p2M �KQM;
`2H�iBp2Hv ?B;?@`BbF TQTmH�iBQMbX Ai Bb ?�`/ 7Q` �MiB+BT�iQ`v miBHBiv #v Bib2H7 iQ /`Bp2 i?Bb `2bmHi, Bi rQmH/
`2[mB`2 BM/BpB/m�Hb iQ #2 +HQb2 iQ BM/Bz2`2Mi- QM+2 �++QmMiBM; 7Q` #Qi? i?2 iQi�H 2tT2+i2/ #2M2}ib �M/
+Qbib Q7 ;2iiBM; i2bi2/- �M/ i?2 +?�M;2 BM �MiB+BT�iQ`v miBHBiv 7`QK #2BM; i2bi2/X Ai b22Kb mMHBF2Hv i?�i
i?Bb rQmH/ Q++m` #v +?�M+2 7Q` K�Mv BM/BpB/m�HbX

AM+Q`TQ`�iBM; T`2b2Mi #B�b BMiQ KQ/2Hb Q7 BM7Q`K�iBQM T`272`2M+2b KB;?i ?2HT 2tTH�BM i?Bb #2?�pBQ`X
A7 T2QTH2 �`2 �p2`b2 iQ H2�`MBM; K2/B+�H i2bi `2bmHib- b�v /m2 iQ M2rb miBHBiv Q` bBKTHv #2+�mb2 i?2v
/BbHBF2 7Q+mbBM; i?2B` �ii2MiBQM QM i?2B` ?2�Hi? bi�imb- i?2M � T`2b2Mi@#B�b2/ T2`bQM +QmH/ 7Q`;Q i2biBM;
#2+�mb2 i?2v Tmi /BbT`QTQ`iBQM�i2 r2B;?i QM i?2 BKK2/B�i2 r2H7�`2 +Qbib Q7 H2�`MBM; i?2 i2biǶb `2bmHiXkR

1bT2+B�HHv BM i?2 +�b2 Q7 M�śp2 T`2b2Mi #B�b- bK�HH Tbv+?QHQ;B+�H +Qbib Q7 H2�`MBM; M2r BM7Q`K�iBQM K�v
+�mb2 BM/BpB/m�Hb iQ T`Q+`�biBM�i2 BM/2}MBi2Hv QM Q#i�BMBM; i?2B` i2bi `2bmHi- �b BM h?Q`MiQM Ukyy3VX

_2/mM/�M+v M2;H2+i AM/BpB/m�Hb K�v H2�`M �#Qmi ?2�Hi? +?QB+2běbm+? �b r?B+? T`QpB/2` iQ ;Q
iQě#v Q#b2`pBM; i?2B` T22`bǶ /2+BbBQMb �M/ 2tT2`B2M+2bX hQ BMi2`T`2i T22` #2?�pBQ`- i?2v Kmbi 2KTHQv
bQK2 i?2Q`v �b iQ ?Qr �M/ r?v Qi?2`b K�/2 i?2B` QrM /2+BbBQMbX 6Q` 2t�KTH2- �M BM/BpB/m�H r?Q
Q#b2`p2b ?2` irQ M2B;?#Q`b ;Q iQ � HQ+�H rBi+? /Q+iQ` M22/b iQ i?BMF i?`Qm;? r?�i BM7Q`K�iBQM i?2B`
+?QB+2 `2p2�HbX PM2 TQbbB#BHBiv Bb i?�i #Qi? i?Qb2 M2B;?#Q`b +?Qb2 iQ pBbBi i?2 rBi+? /Q+iQ` /m2 iQ
BM/2T2M/2Mi T`Bp�i2 BM7Q`K�iBQMX �MQi?2` Bb i?�i QM2 Q7 i?Qb2 M2B;?#Q`b bBKTHv Q#b2`p2/ �M/ BKBi�i2/
i?2 Qi?2`X AM i?2 H�ii2` +�b2- i?2 bB;M�H BM bmTTQ`i Q7 pBbBiBM; i?2 rBi+? /Q+iQ` Bb r2�F2`ě/2bTBi2
Q#b2`pBM; irQ M2B;?#Q`b- i?2`2 Bb 2z2+iBp2Hv Dmbi QM2 BM7Q`K�iBQM bQm`+2X

1vbi2` �M/ _�#BM UkyRyV T`QpB/2 � KQ/2H Q7 M�śp2 bQ+B�H H2�`MBM; BM r?B+? T2QTH2 7�BH iQ �TT`2+B�i2
i?2 `2/mM/�M+v BM i?2B` T`2/2+2bbQ`bǶ �+iBQMb #v M�Bp2Hv BMi2`T`2iBM; i?2B` �+iBQMb �b BM/2T2M/2MiX h?2

kRL2rb@miBHBiv Bb /Bz2`2Mi i?�M �MiB+BT�iQ`v miBHBivX AM i?2 +�b2 Q7 M2rb miBHBiv- i?2 miBHBiv +Qbi Q7 `2+2BpBM; M2rb Bb �i
i?2 KQK2Mi i?�i i?2 M2rb Bb `2+2Bp2/X "v i?2 M2ti T2`BQ/- QM+2 i?2 BM7Q`K�iBQM ?�b #22M BM+Q`TQ`�i2/ BMiQ i?2 `272`2M+2
TQBMi- i?2 T�bi M2rb MQ HQM;2` ǳ?m`ibǴX AM +QMi`�bi- BM i?2 +�b2 Q7 �MiB+BT�iQ`v miBHBiv- M2rb QM+2 H2�`M2/ rBHH +QMiBMm2 iQ
�z2+i QM2Ƕb �MiB+BT�iQ`v miBHBiv BM 7mim`2 iBK2 T2`BQ/bX

je



�mi?Q`b b?Qr i?�i bQ+B2iB2b r?B+? #2?�p2 BM i?Bb r�v +�M +QMp2`;2 iQ +QM}/2Mi �M/ r`QM; #2HB27b-
�M Qmi+QK2 i?�i Bb BKTQbbB#H2 BM bi�M/�`/ `�iBQM�H@�+iQ` 2+QMQKB+bX 1vbi2` 2i �HX UkyR3V `mM � H�#
2tT2`BK2Mi BM r?B+? bim/2Mi bm#D2+ib �+i BM T`2+Bb2Hv i?Bb r�v, #v 7�BHBM; iQ �++QmMi 7Q` i?2 `2/mM/�M+v
BM QM2 �MQi?2`Ƕb �+iBQMb- bm#D2+ib /Q rQ`b2 i?�M i?2v rQmH/ /Q rBi?Qmi i?2 TQbbB#BHBiv 7Q` bQ+B�H H2�`MBM;X
q?BH2 r2 /Q MQi ?�p2 i2bib Q7 i?Bb 7`QK i?2 ?2�Hi? /QK�BM- bQ+B�H H2�`MBM; �#Qmi ?2�Hi? #2?�pBQ`b �M/
T`QpB/2`b KB;?i #2 � T`QKBbBM; /QK�BM BM r?B+? iQ bim/v i?2b2 #B�b2bX q2 /Bb+mbb �TTHB+�iBQMb `2H�i2/
iQ i2+?MQHQ;v �/QTiBQM BM a2+iBQM eX

a�KTHBM; �M/ bi�iBbiB+�H #B�b2b S2QTH2 Q7i2M ;2M2`�HBx2 7`QK bK�HH �KQmMib Q7 BM7Q`K�iBQMě
i?2v i2M/ iQ 2t�;;2`�i2 i?2 2ti2Mi iQ r?B+? � bK�HH b�KTH2 Q7 Qmi+QK2b `2T`2b2Mib i?2 /Bbi`B#miBQM Q7
Qmi+QK2b i?2v rBHH 7�+2 BM i?2 7mim`2 U:`B{M �M/ hp2`bFv- RNNk- _�#BM- kyyk- hp2`bFv �M/ E�?M2K�M-
RNdRVX 6Q` 2t�KTH2- �M BM/BpB/m�H r?Q `2+Qp2`2/ 7`QK �M BHHM2bb �7i2` pBbBiBM; � ?2�Hi? T`QpB/2` �M/
7QHHQrBM; i?2B` BMbi`m+iBQMb K�v #2 2t+2bbBp2Hv +QM}/2Mi i?�i i?2 T`QpB/2` Bb ?B;?Hv �#H2X

6m`i?2`KQ`2- bmKK�`v bi�iBbiB+b �#Qmi � ?2�Hi? #2?�pBQ` Q` T`Q/m+i KB;?i MQi #2 bm{+B2Mi iQ
+Q``2+i #2HB27b, T2QTH2 �HbQ /BbTH�v � i2M/2M+v iQ mM/2`@BM72` 7`QK H�`;2 b�KTH2b U"2MD�KBM 2i �HX-
kyRe- :`B{M �M/ hp2`bFv- RNNkVX AM7Q`K�iBQM +�KT�B;Mb i?�i T`QpB/2 b+B2MiB}+ 2pB/2M+2 bmTTQ`iBM; �
M2r i`2�iK2Mi K�v i?mb ?�p2 HBKBi2/ 2z2+i- bBM+2 BM/BpB/m�Hb KB;?i +QMiBMm2 iQ Qp2`r2B;?i BM/BpB/m�H
M2;�iBp2 2tT2`B2M+2b Q` �M2+/Qi2b `2H�iBp2 iQ b22KBM;Hv +QM+HmbBp2 bi�iBbiB+�H 2pB/2M+2 i?�i `mMb +QmMi2`X
*QmMi2`BM; i?2b2 bi�iBbiB+�H #B�b2b Bb TQi2MiB�HHv +`BiB+�H 7Q` KQ`2 �++m`�i2 #2HB27b �M/ #2ii2` ?2�Hi?
#2?�pBQ`bX

jX9 AM+Q``2+i K2Mi�H KQ/2Hb
AM/BpB/m�Hb K�v BMi2`T`2i r?�i i?2v b22 i?`Qm;? i?2 r`QM; +�mb�H KQ/2H Q` i?2Q`v- �b BMp2biB;�i2/ #v
a+?r�`ixbi2BM UkyR9VX :�;MQM@"�`ib+? 2i �HX UkyR3V b?Qr i?2Q`2iB+�HHv i?�i- B7 BM/BpB/m�Hb ?�p2 BM KBM/
i?2 r`QM; i?2Q`v- �M/ i?2v mb2 i?�i i?2Q`v iQ /B`2+i i?2B` �ii2MiBQM iQ BM7Q`K�iBQM- i?2v K�v 7�BH iQ
+Q``2+i i?2B` #2HB27b /2bTBi2 `2T2�i2/Hv Q#b2`pBM; Qmi+QK2b r?B+? �`2 BM+QMbBbi2Mi rBi? i?2B` #2HB27bX

PM2 TQi2MiB�H bQm`+2 Q7 KBbi�F2b BM +�mb�H BM72`2M+2 BM ?2�Hi? #2?�pBQ`b Bb i?�i K�Mv ?2�Hi? +QM/B@
iBQMb �`2 b2H7@+Q``2+iBM;X h?�i Bb- KQbi BM/BpB/m�Hb rBHH M�im`�HHv `2+Qp2`- ;Bp2M iBK2- 7`QK KQbi BHHM2bb2bX
AM/BpB/m�Hb K�v KBb�ii`B#mi2 i?2B` `2+Qp2`v iQ �Mv ?2�Hi? +�`2 +?QB+2b i?2v K�/2 r?BH2 bB+FX

_2H�i2/Hv- �M BM+Q``2+i K2Mi�H KQ/2H r?B+? b22Kb BKTQ`i�Mi BM ?2�Hi? #2?�pBQ`b BM TQQ` +QmMi`B2b
Bb � #2HB27 BM K�;B+�H i?2Q`B2b Q7 bB+FM2bb bm+? �b +m`b2b- rBi+?+`�7i- i?2 2pBH 2v2- �M/ bmT2`biBiBQMbX
A7 BM/BpB/m�Hb b22 i?2 rQ`H/ i?`Qm;? bm+? #2HB27b- i?2M i?2v K�v KBb@BM72` 7`QK Q#b2`pBM; 2TBbQ/2b Q7
bB+FM2bb- `2+Qp2`v Q` 2p2M /2�i? #v mT/�iBM; �#Qmi B``2H2p�Mi p�`B�#H2b r?BH2 MQi �ii2M/BM; iQ +�mb�HHv
`2H2p�Mi 7�+iQ`bX

�b?`�7 2i �HX UkyRdV T`QpB/2 �MQi?2` 2t�KTH2 BM i?2 +QMi2ti Q7 i`�/BiBQM�H #2HB27b �#Qmi K�i2`M�H
`BbF BM w�K#B�X h?2 �mi?Q`b /2b+`B#2 � rB/2@bT`2�/ i`�/BiBQM�H #2HB27 i?�i K�`Bi�H BM}/2HBiv Bb � T`BK�`v
+�mb2 Q7 ?2�Hi? +QKTHB+�iBQMb /m`BM; +?BH/#B`i?X h?Bb bmT2`biBiBQM /Bb+Qm`�;2b rQK2M 7`QK b?�`BM; i?2B`
2tT2`B2M+2 rBi? Qi?2`b- �M/ 2p2M 7`QK b22BM; K2/B+�H ?2HT r?2M +QKTHB+�iBQMb �`Bb2 /m`BM; /2HBp2`v-
bBM+2 `2p2�HBM; /B{+mHiB2b rQmH/ +�mb2 biB;K� 7Q` i?2 T`2;M�Mi rQK�MX AM �//BiBQM- i?2 �mi?Q`b �`;m2-
i?2 i`�/BiBQM�H K2Mi�H KQ/2H +�mb2b i?2 +QKKmMBiv iQ KBb�ii`B#mi2 K�i2`M�H /2�i?b iQ BM}/2HBiv- K�FBM;
Bi ?�`/2` 7Q` bQ+B�H H2�`MBM; �#Qmi i?2 i`m2 `BbF 7�+iQ`b iQ Q++m`X

"2HB27b `2;�`/BM; /B�``?2� +�M +�mb2 /2?v/`�iBQM �M/ Bb 7�i�H 7Q` KQ`2 i?�M ?�H7 � KBHHBQM BM7�Mib
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�MMm�HHvX P`�H _2?v/`�iBQM aQHmiBQM UP_aV K�/2 Q7 bm;�` �M/ b�Hib Bb ?B;?Hv 2z2+iBp2 �i T`2p2MiBM;
/2?v/`�iBQM �M/ /2+`2�bBM; 7�i�HBiB2b 7`QK /B�``?2�X u2i BM K�Mv �`2�b Bi Bb MQi rB/2Hv mb2/- /2bTBi2
Bib HQr +QbiX q?BH2 QM2 +QmH/ +QK2 mT rBi? #2?�pBQ`�H 2tTH�M�iBQMb i?�i +QmH/ �`;m�#Hv HBKBi P_a
i�F2@mT- 2pB/2M+2 bm;;2bib i?�i � F2v +QMbi`�BMi Bb bBKTHv �++2bb iQ BM7Q`K�iBQM �#Qmi Bib 2z2+iBp2M2bb-
r?B+? Bb BM T�`i MQi /2K�M/2/ Q` p�Hm2/ bBM+2 K�Mv T�`2Mib ?�p2 i?2 r`QM; K2Mi�H KQ/2H Q7 /B�``?2�X

S�`2Mib Q#b2`p2 i?2B` BM7�MiǶb r�i2`v biQQHb �M/ BM72` i?�i i?2v b?QmH/ /2+`2�b2 i?2B` +?BH/Ƕb ~mB/
BMi�F2 Ur?B+? Bb 2t�+iHv i?2 r`QM; i?BM; iQ /Q- #mi Bb �M BMimBiBp2 +QM+HmbBQMVX AM AM/B�- r?2M TQQ`
rQK2M r2`2 �bF2/ ?Qr iQ i`2�i �M BM7�MiǶb /B�``?2�- jy iQ 8y T2`+2Mi `2+QKK2M/2/ /2+`2�bBM; ~mB/b
iQ F22T i?2 BM7�Mi ǳ/`vǴ U.�ii� �M/ JmHH�BM�i?�M- kyR9VX AM 7�+i- `2/m+BM; ~mB/ BMi�F2 Bb � +QKKQM
`2bTQMb2 iQ BM7�Mi /B�``?2� BM K�Mv `2;BQMb Q7 i?2 rQ`H/ U*�`i2` 2i �HX- kyR8VX AM i?Bb +�b2 T2QTH2 �`2
MQi K2`2Hv mMbm`2 Q7 i?2 `B;?i +Qm`b2 Q7 �+iBQM- #mi BMbi2�/ +QM}/2MiHv ?QH/ mii2`Hv 7�Hb2 #2HB27bX

jX8 Pi?2` #2?�pBQ`�H 7�+iQ`b

1KQiBQMb �M/ /2+BbBQM@K�FBM; J�FBM; `�iBQM�H 2+QMQKB+ /2+BbBQMb Bb /B{+mHi 2p2M BM i?2 #2bi
Q7 iBK2bX .2+BbBQMb `2;�`/BM; ?2�Hi? +�`2 Kmbi Q7i2M #2 K�/2 BM p2`v /B{+mHi iBK2bX q?2M �M BM/BpB/m�H
Q` � 7�KBHv@K2K#2` Bb bB+F- 2KQiBQMb Q7 b�/M2bb- 72�`- �M/ �M;2` �`2 HBF2Hv iQ #2 T`QKBM2MiX q?BH2
#2?�pBQ`�H 2+QMQKB+b ?�b MQi bim/B2/ i?2 `QH2 Q7 2KQiBQMb BM �b Km+? /2i�BH �b T?2MQK2M� HBF2 T`2b2Mi
#B�b Q` HQbb �p2`bBQM- 2pB/2M+2 2tBbib BM Tbv+?QHQ;v i?�i 2KQiBQMb bvbi2K�iB+�HHv �z2+i /2+BbBQM@K�FBM;
UG2`M2` 2i �HX- kyR8- GQ2r2Mbi2BM �M/ G2`M2`- kyyjVX >2�Hi? #2?�pBQ`b K�v #2 � p�Hm�#H2 �TTHB+�iBQM Q7
i?Qb2 B/2�b iQ bim/vBM; 2+QMQKB+ #2?�pBQ`bX

a�HB2M+2 AM+2MiBp2b 7Q` ?2�Hi? #2?�pBQ` KB;?i QT2`�i2 MQi QMHv /m2 iQ i?2 BM+2MiBp2@2z2+i Bib2H7-
#mi #2+�mb2 i?2 BM+2MiBp2b K�F2 i?2 BKTQ`i�M+2 Q7 i?2 #2?�pBQ` b�HB2Mi iQ BM/BpB/m�HbX am+? b�HB2M+2
2z2+ib +QmH/ BM+`2�b2 BM/BpB/m�HbǶ T2`+2Bp2/ #2M2}ib 7`QK BMp2biBM; BM i?2B` ?2�Hi? Q` i?2v +QmH/ b2`p2
�b `2KBM/2`b BM bBim�iBQMb i?�i M2+2bbBi�i2 `2T2�i2/ �+iBQMb- 7Q` BMbi�M+2- p�++BM�iBQMb Q` K2/B+�H �/@
?2`2M+2X h?2 `QH2 Q7 b�HB2M+2 BM i?2 +QMi2ti Q7 ?2�Hi? BMp2biK2Mib `2K�BMb iQ #2 BMp2biB;�i2/ BM 7mim`2
rQ`FX

aQ+B�H BK�;2 AM �M BMMQp�iBp2 bim/v BM aB2``� G2QM2- E�`BM; UkyR3V bim/B2b ?Qr bQ+B�H BK�;2
+QM+2`Mb +�M #2 H2p2`�;2/ iQ BM+`2�b2 p�++BM�iBQM `�i2bX a?2 T`QpB/2b KQi?2`b rBi? +QHQ`2/ #`�+2H2ib
i?�i �HHQr i?2K iQ bB;M�H iQ Qi?2`b r?2i?2` i?2B` +?BH/ Bb p�++BM�i2/X h?2 �mi?Q` +H2p2`Hv /2bB;M2/
?2` bim/v iQ 2M�#H2 ?2` iQ /Bb2Mi�M;H2 bQ+B�H@BK�;2 KQiBp2b 7`QK K2KQ`v �M/ b�HB2M+2 U7Q` BMbi�M+2-
#v T`QpB/BM; TH�+2#Q #`�+2H2ib i?�i /Q MQi +QKKmMB+�i2 BM7Q`K�iBQM �#Qmi i?2 MmK#2` Q7 p�++BM�iBQMb
+QKTH2i2/- #mi r?B+? TH�mbB#Hv biBHH `2KBM/ i?2 KQi?2` �#Qmi p�++BM�iBQMbVX E�`BM; }M/b i?�i i?2
BMi2`p2MiBQM BM+`2�b2b iBK2Hv �M/ +QKTH2i2 p�++BM�iBQM �i � +Qbi Q7 R la. T2` +?BH/X

w2`Q@T`B+BM; �M/ i?2 �#b2M+2 Q7 bmMF@+Qbi 2z2+ib SQHB+v@K�F2`b Q7i2M r�Mi iQ 2M+Qm`�;2
i�F2@mT Q7 T`2p2MiBp2 ?2�Hi?- bQK2iBK2b /m2 iQ #2?�pBQ`�H BMi2`M�HBiB2b- #mi �HbQ /m2 iQ bi`�B;?i7Q`r�`/
2TB/2KBQHQ;B+�H 2ti2`M�HBiB2b Q` bQ+B�H +QM+2`Mb 7Q` +?BH/`2M Q` }b+�H 2ti2`M�HBiB2b 7`QK BM+`2�b2/ H�#Q`
bmTTHv �M/ i�t�iBQM U"�B`/ 2i �HX- kyReVX 6`QK � TQHB+v T2`bT2+iBp2- i?2 �#Qp2 /Bb+mbbBQM bm;;2bib i?�i
+?�`;BM; � HQr T`B+2 Bb MQi HBF2Hv iQ #2 � ;QQ/ bQHmiBQM- bBM+2 Bi /2i2`b K�Mv T2QTH2 7`QK Tm`+?�bBM;- r?BH2
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MQi `�BbBM; Km+? `2p2Mm2X .2K�M/ Bb b2MbBiBp2 2MQm;? iQ T`B+2 i?�i Bi rBHH ivTB+�HHv K�F2 b2Mb2 iQ ;Q �HH
i?2 r�v /QrM iQ � x2`Q T`B+2X h?Bb �`;mK2Mi /Q2b MQi /2T2M/ mTQM �`;mBM; 7Q` �Mv bT2+B�H Tbv+?QHQ;v
�`QmM/ x2`Q T`B+BM;Xkk GQ;BbiB+�H +Qbib Q7 /2�HBM; rBi? �Mv T�vK2Mi T`QpB/2 �MQi?2` �`;mK2Mi 7Q` �
x2`Q T`B+2 BMbi2�/ Q7 � bK�HH TQbBiBp2 T`B+2X

AM i2MbBQM rBi? i?2 /2bB`2 iQ BM+`2�b2 i�F2@mT- /2p2HQTK2Mi Q`;�MBx�iBQMb- BM+Hm/BM; BMi2`M�iBQM�H
}M�M+B�H BMbiBimiBQMb bm+? �b i?2 qQ`H/ "�MF- ?�p2 �i iBK2b �/pQ+�i2/ +?�`;BM; mb2`b 7Q` T`2p2MiBp2
?2�Hi? T`Q/m+ib �M/ b2`pB+2bX h?2 K�BM KQiBp�iBQM 7Q` i?Bb Bb i?2 Tm`bmBi Q7 }M�M+B�H bmbi�BM�#BHBivX
>Qr2p2`- �MQi?2` `2�bQM i?�i Bb Q7i2M +Bi2/ BM bmTTQ`i Q7 TQbBiBp2 T`B+2b Bb i?�i ?B;?2` T`B+2b K�v
biBKmH�i2 ?B;?2` mb�;2 i?`Qm;? � bmMF@+Qbi 2z2+iX h?2 bmMF +Qbi 2z2+i /2b+`B#2b � /B`2+i 2z2+i i?�i
T`B+2 ?�b QM mb2, Bi T`2/B+ib i?�i T�vBM; � T`B+2 7Q` � ;QQ/ K�F2b �M BM/BpB/m�H KQ`2 HBF2Hv iQ mb2 Bi
U1vbi2`- kyyk- h?�H2`- RN3yVX h?2b2 2z2+ib ?�p2 #22M /2KQMbi`�i2/ BM 2pB/2M+2 7`QK i?2 }2H/ �M/ i?2
H�# BM `B+? +QmMi`B2bX 6Q` BMbi�M+2- �`F2b �M/ "HmK2` URN38V 2tT2`BK2Mi�HHv Qz2`2/ /Bb+QmMib iQ b2�bQM
iB+F2i ?QH/2`b �i � i?2�i2` �M/ b?Qr � TQbBiBp2 `2H�iBQMb?BT #2ir22M i?2 2z2+iBp2 T`B+2 T�B/ 7Q` � iB+F2i
�M/ T2`7Q`K�M+2 �ii2M/�M+2X

AM i?2 +QMi2ti Q7 T`2p2MiBp2 ?2�Hi? T`Q/m+ib BM i?2 /2p2HQTBM; rQ`H/- i?2`2 Bb ;QQ/ 2pB/2M+2 i?�i
?B;?2` T`B+2b UQ` 2p2M TQbBiBp2 `2H�iBp2 iQ x2`Q T`B+2bV /Q MQi +�mb2 ;`2�i2` T`Q/m+i mb2X �b?`�7 2i �HX
UkyRyV mb2 � }2H/ 2tT2`BK2Mi iQ 2biBK�i2 i?2 BKT�+i Q7 i?2 T`B+2 Q7 � /`BMFBM; r�i2` /BbBM72+i�Mi QM
Bib mb2X h?2B` 2tT2`BK2Mi�H /2bB;M mb2b � irQ@bi�;2 `�M/QKBx�iBQM T`Q+2/m`2 �b BM E�`H�M �M/ wBMK�M
UkyyNV iQ /BbiBM;mBb? #2ir22M � b+`22MBM; 2z2+i- i?`Qm;? r?B+? T`B+2b HBKBi i�F2@mT iQ #mv2`b r?Q �`2
KQ`2 HBF2Hv iQ mb2 i?2 T`Q/m+i- �M/ � bmMF@+Qbi 2z2+iX *QM/BiBQM�H QM � ?Qmb2?QH/Ƕb rBHHBM;M2bb iQ T�v-
i?2v `�M/QKBx2 bm`T`Bb2 T`B+2@/Bb+QmMib iQ Q#i�BM p�`B�iBQM BM i?2 �+im�H T`B+2 T�B/ #v � ?Qmb2?QH/X
h?2 �mi?Q`b }M/ � bi`QM; b+`22MBM; 2z2+i- #mi MQ 2pB/2M+2 Q7 � bmMF@+Qbi 2z2+i QM mHiBK�i2 mb�;2 Q7
i?2 T`Q/m+iX q?BH2 rBHHBM;M2bb iQ T�v b2MbB#Hv T`2/B+ib mb�;2- i?2 �+im�H i`�Mb�+iBQM �KQmMi T�B/ /Q2b
MQiX h?Qb2 r?Q T�B/ � TQbBiBp2 T`B+2 r2`2 MQ KQ`2 HBF2Hv iQ mb2 i?2 T`Q/m+i �i 2M/HBM2 i?�M i?Qb2 r?Q
`2+2Bp2/ Bi 7Q` 7`22X

*Q?2M �M/ .mT�b UkyRyV mb2 � bBKBH�` irQ@bi�;2 T`B+2 `�M/QKBx�iBQM /2bB;M iQ bim/v i?2 BM~m2M+2
Q7 T`B+2b QM mb2 Q7 BMb2+iB+B/2@i`2�i2/ #2/ M2ibX *QM/BiBQM�H QM Tm`+?�b2 Q7 � M2i �i � TQbi2/ T`B+2-
i?2v bm`T`Bb2 #mv2`b rBi? � `�M/QKHv /2i2`KBM2/ /Bb+QmMi �M/ 2biBK�i2 i?2 `2H�iBQMb?BT #2ir22M i?2
/Bb+QmMi bBx2 �M/ M2i mb2X *QMbBbi2Mi rBi? i?2 `2bmHib Q7 �b?`�7 2i �HX UkyRyV- i?2v }M/ MQ bB;MB}+�Mi
2z2+i Q7 2z2+iBp2 T`B+2 QM mb�;2- bm;;2biBM; i?�i i?2 bmMF +Qbi 2z2+i Bb MQi �M BKTQ`i�Mi /2i2`KBM�Mi
Q7 mb�;2 Q7 ?2�Hi? T`Q/m+ibX

Pp2`�HH- i?2`27Q`2- i?2 2pB/2M+2 bm;;2bib i?�i � TQHB+v@K�F2` HQQFBM; iQ BM+`2�b2 mb�;2 Q7 T`2p2MiBp2@
?2�Hi? T`Q/m+ib b?QmH/ �pQB/ bK�HH TQbBiBp2 T`B+2b- �b i?2v H2�/ iQ H�`;2 `2/m+iBQMb BM i�F2@mT rBi?Qmi
BM+`2�bBM; miBHBx�iBQMX

9 a�pBM;b
AM `2+2Mi v2�`b- �M �+iBp2 }2H/@2tT2`BK2Mi�H HBi2`�im`2 ?�b bim/B2/ b�pBM;b BM /2p2HQTBM; +QmMi`B2bXkj �i
i?2 BM/BpB/m�H H2p2H- �b /2b+`B#2/ BM a2+iBQM k- b�pBM;b �`2 M2+2bb�`v iQ b2H7@BMbm`2 �;�BMbi `BbFb �M/ iQ

kkPM2 KB;?i �`;m2 2p2M 7Q` M2;�iBp2 T`B+2b- #mi i?2b2 +`2�i2 Q#pBQmb BM+2MiBp2b 7Q` T2QTH2 iQ i�F2 i?2 ;QQ/- �++2Ti i?2
bm#bB/v- �M/ i?2M MQi mb2 BiX

kja22 E�`H�M 2i �HX UkyR9#V 7Q` �M 2t+2HH2Mi `2+2Mi `2pB2r Q7 M2Q+H�bbB+�H �M/ #2?�pBQ`�H +QMbi`�BMib QM b�pBM; BM
/2p2HQTBM; +QmMi`B2bX
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}M�M+2 HmKTv BMp2biK2MibX "�``B2`b iQ b�pBM;b KB;?i i?mb `2/m+2 r2H7�`2 �M/ QTTQ`imMBiB2b 7Q` ;`Qri?X
PM2 T�`i Q7 i?2 `2+2Mi HBi2`�im`2 QM b�pBM;b ?�b bim/B2/ ǳbi�M/�`/Ǵ #�``B2`b iQ b�pBM;- bm+? �b � H�+F

Q7 �++2bb iQ 7Q`K�H b�pBM;b T`Q/m+ib- 7Q` BMbi�M+2- /m2 iQ T`Q?B#BiBp2 +Qbib Q7 QT2MBM; � #�MF �++QmMiX
a2p2`�H T�T2`b `�M/QKBx2 bm#bB/B2b 7Q` QT2MBM; p�`BQmb ivT2b Q7 #�MF �++QmMib Q` Qi?2` b�pBM;b T`Q/m+ib-
rBi? KBt2/ `2bmHibX .mT�b 2i �HX UkyR3�V +QM/m+i 2tT2`BK2Mib BM i?`22 +QmMi`B2b �M/ }M/ QMHv bK�HH
2z2+ib Q7 T`QpB/BM; #�MF �++QmMib iQ TQQ` BM/BpB/m�HbX J�Mv T�`iB+BT�Mib BM i?2b2 2tT2`BK2Mib /Q MQi
�+iBp2Hv mb2 i?2B` M2rHv@QT2M2/ #�MF �++QmMibX h?2 �mi?Q`b +QM+Hm/2 i?�i K2`2Hv 2tT�M/BM; �++2bb
iQ #�MF �++QmMib Bb mMHBF2Hv iQ H2�/ iQ MQiB+2�#H2 r2H7�`2 BKT`Qp2K2Mib �KQM; i?2 TQQ`X AM +QMi`�bi-
Qi?2` T�T2`b }M/ BM+`2�b2b BM T`Q/m+iBp2 BMp2biK2Mi U.mT�b �M/ _Q#BMbQM- kyRj�V- b�pBM;b US`BM�-
kyR8V- �M/ 2p2M BM+QK2 Ua+?�M2`- kyR3VX PM2 BMi2`T`2i�iBQM Bb i?�i � bm#b2i Q7 BM/BpB/m�Hb ?�b ?B;?
`2im`Mb iQ �++2bb iQ 7Q`K�H b�pBM;b T`Q/m+ib- r?BH2 7Q` KQbi TQQ` BM/BpB/m�Hb- �++2bb Bb MQi i?2 QMHv
+QMbi`�BMi QM b�pBM;Xk9

q?�i Qi?2` +QMbi`�BMib K�v #2 BKTQ`i�Mi BM `2/m+BM; b�pBM;b �KQM; i?2 TQQ`\ AM i?Bb b2+iBQM- r2
/Bb+mbb p�`BQmb #2?�pBQ`�H 7�+iQ`b r?B+? K�v TH�v � `QH2 BM `2/m+BM; b�pBM;b- �b r2HH �b #2?�pBQ`�H iQQHb
r?B+? ?�p2 #22M mb2/ #v TQHB+v@K�F2`b iQ BM+`2�b2 b�pBM;bX

9XR *QKKBiK2Mi b�pBM;b /2pB+2b

*QKKBiK2Mi b�pBM;b S`2b2Mi #B�b +�M ;`2�iHv BM~m2M+2 b�pBM;b /2+BbBQMbX � F2v T`2/B+iBQM Q7
i?2 T`2b2Mi@#B�b Bb i?�i ?Qmb2?QH/b �++mKmH�i2 72r HB[mB/ b�pBM;b Qp2` iBK2- r?BH2 #mBH/BM; mT bm#bi�MiB�H
BHHB[mB/ r2�Hi?X h?Bb T`2/B+iBQM b22Kb #`Q�/Hv +QMbBbi2Mi rBi? b�pBM;b T�ii2`Mb BM #Qi? `B+? �M/ TQQ`
+QmMi`B2b U�M;2H2iQb 2i �HX UkyyRV- "�M2`D22 �M/ .m~Q UkyydVc *QHHBMb 2i �HX- kyyNVX 6Q` KQ`2 /2i�BH-
r2 `272` i?2 `2�/2` iQ a2+iBQM k Q7 i?Bb +?�Ti2` �M/ i?2 /Bb+mbbBQM Q7 iBK2 T`272`2M+2b BM 1`B+bQM �M/
G�B#bQM UkyR3VX

S`2b2Mi #B�b T�B`2/ rBi? �i H2�bi bQK2 H2p2H Q7 bQT?BbiB+�iBQM BKTHB2b /2K�M/ 7Q` +QKKBiK2Mi- �b
/Bb+mbb2/ BM /2i�BH BM a2+iBQM jXk BM i?2 +QMi2ti Q7 ?2�Hi? #2?�pBQ`X A7 T`2b2Mi #B�b `2/m+2b b�pBM;b-
BM/BpB/m�Hb KB;?i ?�p2 /2K�M/ 7Q` +QKKBiK2Mi /2pB+2b iQ BM+`2�b2 i?2B` b�pBM;bX h?2`2 Bb 2pB/2M+2 Q7
bm+? /2K�M/ 7Q` +QKKBiK2Mi BM i?2 /QK�BM Q7 b�pBM;bX AM � 7QmM/BM; T�T2` BM i?Bb HBi2`�im`2- �b?`�7
2i �HX UkyyeV Qz2`2/ � +QKKBiK2Mi b�pBM;b �++QmMi iQ � `�M/QK bm#b2i Q7 bim/v T�`iB+BT�Mib i?`Qm;?
� #�MF BM i?2 S?BHBTTBM2bX �#Qmi � [m�`i2` Q7 `2bTQM/2Mib iQQF mT i?Bb Qz2`- 2H2+iBM; iQ `2bi`B+i i?2B`
7mim`2 �++2bb iQ i?2B` b�pBM;b mMiBH � b�pBM;b ;Q�H r�b K2i- Q` mMiBH � i�`;2i /�i2X � v2�` H�i2`- i?Qb2
Qz2`2/ +QKKBiK2Mi b�pBM;b ?�/ bm#bi�MiB�HHv ?B;?2` �p2`�;2 #�MF �++QmMi b�pBM;b i?�M i?Qb2 BM i?2
+QMi`QH ;`QmTX

� bm#b2[m2Mi HBi2`�im`2 ?�b BMp2biB;�i2/ ?Qr /Bz2`2Mi ivT2b Q7 +QKKBiK2Mib BKT�+i b�pBM;bX �M
BKTQ`i�Mi +QMi`B#miBQM #v .mT�b �M/ _Q#BMbQM UkyRj#V +QKT�`2/ /Bz2`2Mi ivT2b Q7 +QKKBiK2Mi /2pB+2b
Q7 p�`vBM; bi`2M;i?X h?2v +QKT�`2 i?2 2z2+ib- `2H�iBp2 iQ � +QMi`QH ;`QmT- Q7 T`QpB/BM; T�`iB+BT�Mib
rBi? 2Bi?2` � b�72 #Qt BM r?B+? iQ biQ`2 KQM2v �i ?QK2 UiQ r?B+? i?2 T�`iB+BT�Mib ?�p2 i?2 F2vV Q`
BMbi2�/ � HQ+F #Qt Ur?Qb2 F2v Bb ?2H/ #v i?2 `2b2�`+? bi�zVX h?2 B/2� Bb i?�i i?2 7Q`K2` T`QpB/2b �
bQ7i2` +QKKBiK2Mi i?�M i?2 H�ii2` i`2�iK2MiX "Qi? i`2�iK2Mib r2`2 KQiBp�i2/ �b i�`;2iBM; b�pBM; iQ
+Qp2` ?2�Hi? 2tT2Mb2bX � v2�` H�i2`- i?2 �mi?Q`b }M/ ?B;? bmbi�BM2/ mb2 Q7 #Qi? T`Q/m+ib- #mi QMHv i?2
KQ`2 ~2tB#H2- bQ7i2` +QKKBiK2Mi Q7 i?2 b�72 #Qt H2/ iQ BM+`2�b2/ bT2M/BM; QM T`2p2MiBp2 +�`2X

k9h?Bb 2pB/2M+2 `�Bb2b i?2 [m2biBQM Q7 r?v i?2 BM/BpB/m�Hb rBi? ?B;? `2im`Mb iQ b�pBM;b �++QmMib /Q MQi #Q``Qr Q` b�p2
2MQm;? iQ T�v i?2 722b UivTB+�HHv � 72r /QHH�`bV �bbQ+B�i2/ rBi? QT2MBM; i?2b2 �++QmMibX
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h?2 }M/BM;b Q7 .mT�b �M/ _Q#BMbQM UkyRj#V +QMM2+i iQ � F2v QT2M [m2biBQM bm``QmM/BM; i?2
mb27mHM2bb Q7 +QKKBiK2Mi /2pB+2b, i?2 QTiBK�H i`�/2Qz #2ir22M +QKKBiK2Mi �M/ ~2tB#BHBiv U"2b?2�`b
2i �HX- kyRdVX � +QKKBiK2Mi i?�i Bb iQQ r2�F rBHH MQi Qp2`+QK2 b2H7@+QMi`QH T`Q#H2Kb- r?BH2 QM2 r?B+?
Bb iQQ `2bi`B+iBp2 rBHH /`Bp2 /QrM i�F2@mT /m2 iQ i?2 `2�H +Qbib Q7 +QKKBiK2Mi BM mM+2`i�BM 2MpB`QMK2Mib
U�K�/Q` 2i �HX- kyye- G�B#bQM- kyR8VX

h?2 i`�/2Qz #2ir22M r2�F �M/ bi`QM; +QKKBiK2Mi Bb +QKTHB+�i2/ #v i?2 2tBbi2M+2 Q7 T�`iB�H M�śp2iûX
CQ?M UkyR3V bim/B2b b�pBM;b +QKKBiK2Mi �++QmMib BM i?2 S?BHBTTBM2b UBM i?2 b�K2 +QMi2ti �b �b?`�7
2i �HX UkyyeVV �M/ b?Qrb i?�i K�Mv Q7 i?2 BM/BpB/m�Hb r?Q /2K�M/ +QKKBiK2Mi b�pBM;b 7�BH iQ 7QHHQr
i?`Qm;? rBi? i?2B` +QKKBiK2Mi �M/ BM+m` }M�M+B�H T2M�HiB2bX �b � `2bmHi- i?2b2 BM/BpB/m�Hb �`2 U2t
TQbiV K�/2 rQ`b2 Qz #v #2BM; Qz2`2/ i?2 +QKKBiK2Mi /2pB+2X S�`iB�H M�śp2iû �#Qmi T`2b2Mi #B�b +�M
2tTH�BM i?Bb `2bmHi, T�`iB�HHv M�śp2 BM/BpB/m�Hb `2�HBx2 i?�i i?2v ?�p2 � b2H7@+QMi`QH T`Q#H2K- bQ i?2v
rBHH ?�p2 /2K�M/ 7Q` +QKKBiK2MiX >Qr2p2`- i?2v KB;?i mM/2`@2biBK�i2 i?2 M22/2/ bi`2M;i? Q7 i?2
+QKKBiK2Mi- bQ i?2v KB;?i bB;M mT 7Q` +QKKBiK2Mi +QMi`�+ib i?�i /Q MQi T`QpB/2 bm{+B2Mi BM+2MiBp2b
iQ 7QHHQr i?`Qm;?X

Ai Bb rQ`i? MQiBM; i?�i b�pBM;b +QKKBiK2Mib �`2 MQi `2bi`B+i2/ iQ 7Q`K�H b�pBM;b �++QmMibX AMbi2�/-
bQ+B�H M2irQ`Fb �M/ b�pBM;b ;`QmTb bm+? �b _Pa*�b K�v 2z2+iBp2Hv T`QpB/2 +QKKBiK2MiX E�bi 2i
�HX UkyR3V b?Qr H�`;2 BKT�+ib Q7 Tm#HB+ ;Q�H@b2iiBM; �M/ ;`QmT KQMBiQ`BM; QM b�pBM;b- 2KT?�bBxBM; i?2
TQi2MiB�H 7Q` bQ+B�H iB2b iQ T�v � `QH2 BM KQiBp�iBM; BM/BpB/m�Hb iQ b�p2X "`2x� �M/ *?�M/`�b2F?�` UkyR8V
`�M/QKHv �bbB;M ǳKQMBiQ`bǴ iQ b�p2`b rBi?BM i?2 b�K2 pBHH�;2 �M/ b?Qr i?�i KQMBiQ`b +�mb2 �M BM+`2�b2
BM b�pBM;b Q7 Qp2` 9yW � v2�` H�i2`- rBi? bQK2 2pB/2M+2 Q7 � bQ+B�H BK�;2 Q` `2Tmi�iBQM +?�MM2H /`BpBM;
i?2 2z2+ibX

q2 bT2+mH�i2 i?�i bm+? bQ+B�HHv@T`QpB/2/ +QKKBiK2Mi KB;?i �HbQ #2 �#H2 iQ KQ`2 ~2tB#Hv /2�H rBi?
mM+2`i�BMiv �M/ b?Q+FbX q?BH2 Bi Bb /B{+mHi 7Q` � 7Q`K�H T`QpB/2` iQ +QMi`�+i QM �M/ p2`B7v b?Q+Fb r?B+?
K�v �z2+i b�pBM;b- Qi?2`b BM i?2 b�K2 bQ+B�H Q` 2+QMQKB+ M2irQ`F K�v #2 #2ii2` TH�+2/ iQ /Q bQX

�MQi?2` TQi2MiB�H r2�FM2bb Q7 +QKKBiK2Mi b�pBM;b �++QmMib Bb i?�i i?2v K2`2Hv T`2p2Mi BM/BpB/m�Hb
7`QK rBi?/`�rBM; KQM2v i?�i i?2v ?�p2 �H`2�/v /2TQbBi2/X >Qr2p2`- T`2b2Mi@#B�b2/ BM/BpB/m�Hb KB;?i
?�p2 /B{+mHiB2b /2TQbBiBM; KQM2v BMiQ i?2B` b�pBM;b �++QmMi BM i?2 }`bi TH�+2X �Hi2`M�iBp2 /2bB;Mb i?�i
BM+Hm/2 �miQK�iB+ T�vK2Mib BMiQ b�pBM;b �++QmMib U2X;X mbBM; J@S2b� BM E2Mv�V +QmH/ T`Qp2 iQ #2
?B;?Hv 2z2+iBp2X

9Xk .2bB;MBM; }M�M+B�H T`Q/m+ib 7Q` #2?�pBQ`�H �;2Mib
LmK2`Qmb #2?�pBQ`�H 7�+iQ`b #2vQM/ T`2b2Mi #B�b +�M BKT�+i BM/BpB/m�HbǶ b�pBM;b /2+BbBQMb- BM+Hm/BM;
K2Mi�H �++QmMiBM;- /27�mHi 2z2+ib- HBKBi2/ �ii2MiBQM- �M/ K2KQ`v Bbbm2bX aQK2 Q7 i?2 2tBbiBM; 2pB/2M+2
BM bmTTQ`i Q7 i?2 BKTQ`i�M+2 Q7 i?2b2 7�+iQ`b 7Q` b�pBM;b /2+BbBQMb Bb HBKBi2/- 2bT2+B�HHv BM /2p2HQTBM;
+QmMi`B2bX "2ii2` mM/2`bi�M/BM; i?2b2 7�+iQ`b +QmH/ mM+Qp2` +?2�T �M/ ?B;?Hv 2z2+iBp2 r�vb iQ BKT�+i
b�pBM;b #2?�pBQ` U*?2iiv- kyR8VX 6m`i?2` 2pB/2M+2 rQmH/ ;`2�iHv BKT`Qp2 TQHB+vK�F2`bǶ �#BHBiv iQ /2bB;M
b�pBM;b �++QmMib �M/ }M�M+B�H T`Q/m+ib iQ #2ii2` b2`p2 i?2 TQQ`X

J2Mi�H �++QmMiBM; JQM2v 7`QK /Bz2`2Mi bQm`+2b �M/ BM /Bz2`2Mi �++QmMib b?QmH/ #2 7mM;B#H2 �M/
Bb i`2�i2/ �b bm+? BM bi�M/�`/ 2+QMQKB+ KQ/2HbX >Qr2p2`- BM T`�+iB+2 T2QTH2 K�v ?�p2 ǳK2Mi�H �++QmMibǴ
7Q` /Bz2`2Mi ivT2b Q7 2tT2M/Bim`2b- r?B+? K�F2b KQM2v 2z2+iBp2Hv MQM@7mM;B#H2 �+`Qbb �++QmMib Ua?27`BM
�M/ h?�H2` Ukyy9V- h?�H2` URN38Vc >�biBM;b �M/ a?�TB`Q UkyRjVVX am+? K2Mi�H �++QmMib K�v BM T�`i #2
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mb2/ iQ �pQB/ Qp2`bT2M/BM; �M/ i?mb /2�H rBi? b2H7@+QMi`QH T`Q#H2KbX h?2 2tBbi2M+2 Q7 K2Mi�H �++QmMiBM;
BKTHB2b i?�i bK�HH /2i�BHb BM i?2 bT2+B}+ /2bB;M Q7 }M�M+B�H T`Q/m+ib +�M TQr2`7mHHv BKT�+i #2?�pBQ`X
6Q` BMbi�M+2- �M BM/BpB/m�H KB;?i mb2 mM+QM/BiBQM�H i`�Mb72`b H�#2H2/ �b ǳ?2�Hi? `2bQm`+2bǴ T`BK�`BHv QM
?2�Hi? 2tT2M/Bim`2b- bBKTHv #2+�mb2 i?2 H�#2H +�mb2b i?2b2 `2bQm`+2b iQ #2+QK2 T�`i Q7 i?2 BM/BpB/m�HǶb
ǳ?2�Hi?Ǵ K2Mi�H �++QmMiX

.mT�b �M/ _Q#BMbQM UkyRj#V- /Bb+mbb2/ �#Qp2- }M/ 2pB/2M+2 Q7 i?2 BKTQ`i�M+2 Q7 K2Mi�H �++QmMi@
BM;X 6Q` BMbi�M+2- 2�`K�`FBM; 2tT2Mb2b 7Q` ?2�Hi? 2K2`;2M+B2b BM+`2�b2/ BM/BpB/m�HbǶ �#BHBiv iQ +QT2
rBi? ?2�Hi? b?Q+FbX aBKBH�`Hv- BM � ?Q`b2 `�+2 #2ir22M � ?�`/ �M/ bQ7i +QKKBiK2Mi b�pBM;b �++QmMi-
E�`H�M �M/ GBM/2M UkyR3V }M/ i?�i i?2 r2�F2` +QKKBiK2Mi �++QmMi +�mb2b bi`QM;2` BM+`2�b2b BM b�pBM;b
7Q` 2/m+�iBQM�H bmTTHB2b- r?B+? BM im`M BM+`2�b2/ i2bi b+Q`2b- BM +QMi`�bi iQ i?2 bi`QM;2` +QKKBiK2Mi
�++QmMiX h?2 �mi?Q`b �`;m2 i?�i i?2 H�#2HBM; Q7 i?2 `2bQm`+2b 7Q` 2/m+�iBQM�H Tm`TQb2b r�b � bi`QM;
2MQm;? +QKKBiK2Mi r?BH2 �HbQ �HHQrBM; bQK2 ~2tB#BHBiv 7Q` BM/BpB/m�HbX

.27�mHi 2z2+ib a2iiBM; /27�mHi +?QB+2b Bb � +?2�T #mi Q7i2M ?B;?Hv TQr2`7mH QTiBQM BM i?2 #2?�pBQ`�H@
2+QMQKB+b iQQH#Qt- �b b?QrM BM i?2 +QMi2ti Q7 `2iB`2K2Mi b�pBM;b UJ�/`B�M �M/ a?2�- kyyRV �M/ Q`;�M
/QM�iBQMb UCQ?MbQM �M/ :QH/bi2BM- kyy9V BM `B+? +QmMi`B2bX 6Q` BMbi�M+2- b2iiBM; i?2 /27�mHi iQ �m@
iQK�iB+ 2M`QHHK2Mi Ur?2`2BM BM/BpB/m�Hb �`2 2M`QHH2/ mMH2bb i?2v 2tTHB+BiHv QTi QmiV �b QTTQb2/ iQ �
MQM@2M`QHHK2Mi /27�mHi QTiBQM +�M ?�p2 2MQ`KQmb BKT�+ib QM BM/BpB/m�HbǶ `2iB`2K2Mi +?QB+2b- rBi? BK@
T�+ib H�biBM; Qp2` � /2+�/2 U*?2iiv 2i �HX UkyR9Vc *?QB 2i �HX- kyykVX

AM � bi�`FHv /Bz2`2Mi /2p2HQTBM;@+QmMi`v +QMi2ti- "HmK2MbiQ+F 2i �HX UkyR3V }M/ bBKBH�` `2bmHibX
h?2v i�F2 �/p�Mi�;2 Q7 `BbBM; }M�M+B�H BM+HmbBQM �M/ b?Qr H�`;2 BKT�+ib Q7 b2iiBM; QTi@BM /27�mHib
QM b�pBM;b #2?�pBQ` �KQM; rQ`F2`b BM �7;?�MBbi�M r?Q `2+2Bp2 i?2B` b�H�`B2b mbBM; KQ#BH2 KQM2vX
JQ`2Qp2`- i?2 �mi?Q`b T`QpB/2 2pB/2M+2 Q7 i?2 mM/2`HvBM; K2+?�MBbKb /`BpBM; /27�mHi 2z2+ib �M/ �`;m2
i?�i T`2b2Mi #B�b �M/ i?2 ?�bbH2 +Qbib Q7 i?BMFBM; i?`Qm;? /Bz2`2Mi QTiBQMb TH�v �M BKTQ`i�Mi `QH2- r?BH2
Qi?2` 7�+iQ`b bm+? �b HBKBi2/ K2KQ`v �`2 H2bb BKTQ`i�MiX

h?2b2 }M/BM;b ?B;?HB;?i i?2 BKTQ`i�M+2 Q7 i?2 2+QMQKB+ 2MpB`QMK2Mi �M/ BMbiBimiBQMb BM b?�TBM;
b�pBM;b #2?�pBQ`bX AM +QMi`�bi iQ /2p2HQT2/ +QmMi`B2b- KQbi BM/BpB/m�Hb BM /2p2HQTBM; +QmMi`B2b /Q MQi
?�p2 i?2 QTiBQM iQ �miQK�iB+�HHv b�p2 7Q` `2iB`2K2Mi Ubm+? �b mbBM; 9yRF b�pBM;b p2?B+H2bV Q` iQ ?�p2
i?2B` b�H�`v T�B/ BMiQ i?2B` #�MF �++QmMi KQMi?HvX AMbi2�/- K�Mv rQ`F2`b �`2 T�B/ /�BHv Q` 2p2M ?Qm`Hv-
r?B+? K�v BM+`2�b2 BM/BpB/m�HbǶ bmb+2TiB#BHBiv iQ i2KTi�iBQMX 6Q` BMbi�M+2- *�b�#m`B �M/ J�++?B�p2HHQ
UkyR3V �`;m2 i?�i 7�`K2`b K�v T`272` iQ b2HH KBHF iQ i?2 /�B`v r?2`2 i?2v ;2i T�B/ KQMi?Hv- `�i?2` i?�M
iQ b2HH Bi QM i?2 bTQi K�`F2i 7Q` � ?B;?2` T`B+2 #2+�mb2 i?Bb +`2�i2b � 7Q`K Q7 b�pBM;b bBM+2 i?2v ;2i T�B/
�i i?2 2M/ Q7 i?2 KQMi?X

J2KQ`v �M/ �ii2MiBQM GBKBi2/ K2KQ`v �M/ �ii2MiBQM KB;?i /BbiQ`i BM/BpB/m�HbǶ /2+BbBQM@
K�FBM; BM p�`BQmb r�vb- `�M;BM; 7`QK K2/B+�H �/?2`2M+2 iQ b�pBM;b #2?�pBQ`X J2KQ`v +QMbi`�BMib
KB;?i #2 T�`iB+mH�`Hv BKTQ`i�Mi 7Q` i?2 TQQ` bBM+2 HQr HBi2`�+v H2p2Hb K�F2 Bi /B{+mHi iQ 2z2+iBp2Hv
mb2 Q7 r`Bii2M `2KBM/2`b Q` bBKBH�` i2+?MQHQ;B2bX E�`H�M 2i �HX UkyReV bim/v i?2 BKT�+i Q7 `2KBM/2`b
BM � }2H/ 2tT2`BK2Mi rBi? i?`22 /Bz2`2Mi #�MFb BM "QHBpB�- S2`m- �M/ i?2 S?BHBTTBM2bX h?2B` B/2� Bb
i?�i- r?2M K�FBM; +QMbmKTiBQM /2+BbBQMb BM i?2 KQK2Mi- BM/BpB/m�Hb K�v 7Q`;2i Q` MQi �ii2M/ iQ i?2B`
7mim`2 +QMbmKTiBQM Q7 BMp2biK2Mi ;Q�HbX h?2v }M/ i?�i `2KBM/2` K2bb�;2b r?B+? BM+`2�b2 i?2 b�HB2M+2
Q7 i?2 b�pBM;b ;Q�H ?2HT BM/BpB/m�Hb 7QHHQr i?`Qm;? QM i?2B` r2�F@+QKKBiK2Mi b�pBM;b TH�M- bm;;2biBM;
BKTQ`i�Mi BMi2`�+iBQMb #2ir22M K2KQ`v �M/ b2H7@+QMi`QH U�b BM 1`B+bQM UkyRdVVX
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1tTQM2MiB�H ;`Qri? #B�b 6BM�M+B�H HBi2`�+v +�M ;`2�iHv BKT�+i BM/BpB/m�HbǶ b�pBM;b +?QB+2b
UGmb�`/B- kyyNVX 6Q` BMbi�M+2- BM/BpB/m�Hb K�v �HbQ mM/2`2biBK�i2 i?2 `2im`Mb iQ b�pBM;b /m2 iQ �
bvbi2K�iB+ mM/2`@2biBK�iBQM Q7 i?2 TQr2` Q7 +QKTQmM/ BMi2`2bi Uai�M;Q �M/ wBMK�M- kyyNVX aQM;
UkyR8V T`QpB/2b 2pB/2M+2 +QMbBbi2Mi rBi? 2tTQM2MiB�H ;`Qri? #B�b mbBM; � }2H/ 2tT2`BK2Mi BM *?BM�X �
i`2�iK2Mi ;`QmT r?B+? Bb i�m;?i i?2 T`BM+BTH2b Q7 +QKTQmM/ BMi2`2bi +QMi`B#mi2b bm#bi�MiB�HHv KQ`2 iQ
� ;Qp2`MK2Mi T2MbBQM TH�MX

L2r i2+?MQHQ;B2b h?2 /2p2HQTK2Mi Q7 M2r i2+?MQHQ;B2b bm+? �b KQ#BH2 KQM2v +`2�i2b ;`2�i
QTTQ`imMBiB2b 7Q` i?2 }M�M+B�H BM+HmbBQM �M/ 2KTQr2`K2Mi Q7 i?2 TQQ` UC�+F �M/ am`B- kyR9- kyRec am`B
UkyRdVVX am+? i2+?MQHQ;B2b +�M ;`2�iHv ?2HT BM/BpB/m�Hb rBi? #2?�pBQ`�H #B�b2b- 7Q` BMbi�M+2- i?`Qm;?
�miQK�iB+ T�vK2Mi b+?2K2b Q` `2KBM/2`b U*�/2M� �M/ a+?Q�`- kyRRVX � i?Q`Qm;? mM/2`bi�M/BM; Q7 i?2
�#Qp2 #2?�pBQ`�H #B�b2b +�M ;`2�iHv BKT`Qp2 i?2 /2bB;M Q7 �/2[m�i2 }M�M+B�H T`Q/m+ibX >Qr2p2`- M2r
i2+?MQHQ;B2b �HbQ +`2�i2 TQi2MiB�H 7Q` #2?�pBQ`�H �;2Mib iQ #2 i�`;2i2/ �M/ 2tTHQBi2/- `�BbBM; BKTQ`i�Mi
[m2biBQMb Q7 +QMbmK2` T`Qi2+iBQM U_m �M/ a+?Q�`- kyReVX 6Q` BMbi�M+2- `2+2Mi BM+`2�b2b BM bTQ`ib@#2iiBM;
mbBM; KQ#BH2 T?QM2b BM 1�bi �7`B+�- �M/ i?2 ;`Qri? Q7 �M BM/mbi`v K�FBM; bK�HH HQ�Mb �i p2`v ?B;?
BMi2`2bi `�i2b �`2 BKTQ`i�Mi iQTB+b 7Q` 7mim`2 `2b2�`+?X

8 _BbF �M/ BMbm`�M+2
_BbF TH�vb � +2Mi`�H `QH2 BM i?2 HBp2b Q7 i?2 TQQ` U*QHHBMb 2i �HX- kyyNVX SQQ` ?Qmb2?QH/b �`2 bBKmHi�M2QmbHv
2tTQb2/ iQ MmK2`Qmb `BbFb- BM+Hm/BM; K�`F2i `BbFb U2X;X T`B+2bV- T`Q/m+iBQM `BbFb Ur2�i?2` b?Q+Fb- T2bibV-
?2�Hi? `BbFb- �bb2i `BbFb U2X;X i?27iV- �M/ 2p2M TQHBiB+�H `BbF U2X;X +BpBH +QM~B+iV U.2`+QM- kyy8- >�x2HH-
RNNkVX lM/2` KQbi TH�mbB#H2 miBHBiv 7mM+iBQMb- i?2 b?�`THv /BKBMBb?BM; K�`;BM�H miBHBiv Q7 BM+QK2 �i
p2`v HQr +QMbmKTiBQM H2p2Hb BKTHB2b � T�`iB+mH�`Hv bi`QM; M22/ 7Q` BMbm`�M+2X u2i- HBiiH2 bQ+B�H BMbm`�M+2
Ur?2i?2` ?2�Hi? Q` BM+QK2 BMbm`�M+2V Bb T`QpB/2/ #v ;Qp2`MK2Mib BM TQQ` +QmMi`B2bX SQQ` +QmMi`B2b �HbQ
?�p2 H2bb r2HH@/2p2HQT2/ K�`F2ib 7Q` /2�HBM; rBi? `BbF i?`Qm;? T`Bp�i2 BMbm`�M+2X

AMbi2�/- bQ+B2iB2b ?�p2 /2p2HQT2/ MQM@K�`F2i BMbiBimiBQMb 7Q` +QTBM; rBi? `BbF U"2bH2v- RNN8- hQrMb2M/-
RNN9VX � H�`;2 HBi2`�im`2 bim/B2b BM7Q`K�H `BbF@b?�`BM; BM /2p2HQTBM; +QmMi`B2b- �M/ ?Qr `BbF +QMbB/2`@
�iBQMb �z2+i +`QT +?QB+2- KB;`�iBQM +?QB+2- �M/ K�``B�;2- �M/ Qi?2` /2+BbBQMbX 1pB/2M+2 QM i?2 2ti2Mi
Q7 `BbF b?�`BM; rBi?BM pBHH�;2b UQ` Qi?2` M2irQ`Fb- bm+? �b bm#@+�bi2 M2irQ`Fb BM AM/B�V Bb KBt2/X AM
bQK2 +�b2b- QM2 +�MMQi `2D2+i i?2 ?vTQi?2bBb i?�i +QMbmKTiBQM KQp2b QMHv rBi? pBHH�;2@rB/2 BM+QK2
b?Q+Fb- MQi B/BQbvM+`�iB+ b?Q+Fb- #mi BM Qi?2` +�b2b +QMbmKTiBQM �M/ 2p2M KQ`i�HBiv �M/ HQM;@`mM
?2�Hi? Qmi+QK2b KQp2 rBi? B/BQbvM+`�iB+ b?Q+Fb UJ�++BMB �M/ u�M;- kyyN- S�tbQM- RNNk- _Qb2- RNNN-
hQrMb2M/- RNN8- u�M; �M/ *?QB- kyydVX h?2`2 Bb �HbQ 2pB/2M+2 i?�i +QMbmKTiBQM KQp2b rBi? ?2�Hi?
b?Q+Fb- bQK2iBK2b /`�K�iB+�HHv U:2`iH2` �M/ :`m#2` UkyykVc *QHHBMb 2i �HX- kyyNVX

aBM+2 T2QTH2 BM TQQ` +QmMi`B2b �`2 Q7i2M 2tTQb2/ iQ r2�i?2` `BbF- �M/ bBM+2 bm+? `BbF Bb MQi ;2M2`�HHv
bm#D2+i iQ �bvKK2i`B+ BM7Q`K�iBQM- Bi Bb � TmxxH2 i?�i `�BM7�HH BMbm`�M+2 Bb MQi KQ`2 +QKKQMX q2�i?2`
`BbF Bb /Bz2`2Mi 7`QK Qi?2` `BbFb U2X;X BHHM2bb Q` /2�i? BM i?2 7�KBHvV #2+�mb2 Bi Bb MQi B/BQbvM+`�iB+- #mi
+Q``2H�i2/ rBi?BM `2;BQMb- �M/ i?2`27Q`2 +�MMQi #2 2�bBHv BMbm`2/ �r�v rBi?BM pBHH�;2b Q` 2p2M �+`Qbb
pBHH�;2bX h?2b2 `2�bQMb K�F2 `�BM7�HH BMbm`�M+2 � T�`iB+mH�`Hv BMi2`2biBM; +QMi2ti iQ bim/v #2?�pBQ`�H
#B�b2b- bBM+2 Qi?2` `2�bQMb 7Q` K�`F2i 7�BHm`2b Q` HQr i�F2@mT K�v #2 H2bb `2H2p�Mi ?2`2X

q2�i?2` BMbm`�M+2 `2K�BMb mM+QKKQM /2bTBi2 bm#bB/B2b 7`QK ;Qp2`MK2Mib �M/ L:PbX AM AM/B�-
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`�BM7�HH@BM/2t2/ BMbm`�M+2 r�b BMi`Q/m+2/ BM kyyj- #mi /2bTBi2 KQMbQQMb #2BM; MQiQ`BQmbHv mMT`2@
/B+i�#H2- �M/ � H�`;2 b?�`2 Q7 i?2 TQTmH�iBQM #2BM; /2T2M/2Mi QM `�BM7�HH- i�F2@mT ?�b #22M /Bb�TTQBMiBM;
Uai2BM- kyReVX a2p2`�H }2H/ 2tT2`BK2Mib ?�p2 7QmM/ HQr H2p2Hb Q7 i�F2@mT- /2bTBi2 ?2�pv bm#bB/B2b �M/
bB;MB}+�Mi K�`F2iBM; 2zQ`ib U*QH2 2i �HX- kyRj- :BMû 2i �HX- kyy3VX aQK2 Q7 i?Bb HQr i�F2@mT K�v #2
2tTH�BM2/ #v bi�M/�`/ `2�bQMb- 2X;X #�bBb `BbF U*H�`F2- kyReV Q` 72�` Q7 +QMi`�+im�H MQM@T2`7Q`K�M+2
U.Q?2`iv �M/ a+?H2bBM;2`- RNNRVXk8

"2HQr- r2 7Q+mb QM TQi2MiB�H #2?�pBQ`�H `2�bQMb i?�i KB;?i +QMi`B#mi2 iQ BM2{+B2MiHv HQr i�F2@mT
H2p2Hb Q7 BMbm`�M+2X q2 }`bi +QMbB/2` 2tBbiBM; 2pB/2M+2 Q7 MQM@bi�M/�`/ T`272`2M+2b �z2+iBM; i?2 /2K�M/
7Q` BMbm`�M+2X q2 i?2M BMp2biB;�i2 i?2 `QH2 Q7 MQM@bi�M/�`/ #2HB27bX

8XR LQM@bi�M/�`/ T`272`2M+2b �z2+iBM; BMbm`�M+2 /2K�M/

S`2b2Mi #B�b AM i2ti#QQF KQ/2Hb Q7 BMbm`�M+2- `2bQm`+2b �`2 i`�Mb72``2/ QMHv �+`Qbb bi�i2b Q7 i?2
rQ`H/X AM T`�+iB+2- ?Qr2p2`- BMbm`�M+2 �HKQbi �Hr�vb �//BiBQM�HHv 2Mi�BHb b?B7iBM; `2bQm`+2b Qp2` iBK2X
h?�i Bb- BM T2`BQ/ t- BM/BpB/m�Hb M22/ iQ /2+B/2 r?2i?2` i?2v rQmH/ HBF2 iQ Tm`+?�b2 BMbm`�M+2 i?�i T�vb
Qmi BM � T`2@bT2+B}2/ #�/ bi�i2 BM T2`BQ/ t + 1X h?Bb iBK2 bi`m+im`2 Q7 /2+BbBQMb �M/ T�vK2Mib �HHQrb
7Q` i?2 TQbbB#BHBiv Q7 iBK2 T`272`2M+2b �z2+iBM; HQr2`BM; BM/BpB/m�HbǶ /2K�M/ 7Q` BMbm`�M+2X

*�b�#m`B �M/ qBHHBb UkyR3V i2bi i?Bb B/2� #v Qz2`BM; E2Mv�M 7�`K2`b +`QT@BMbm`�M+2 BM r?B+? i?2
T`2KBmK Bb +?�`;2/ QMHv r?2M mM+2`i�BMiv Bb `2bQHp2/- i?�i Bb- �i i?2 iBK2 Q7 ?�`p2biX h?2B` mMmbm�H
BMbm`�M+2 T`Q/m+i i?mb Tm`2Hv /Bbi`B#mi2b `2bQm`+2b #2ir22M 7mim`2 bi�i2bX h?2v }M/ i?�i /2K�M/ 7Q`
bm+? BMbm`�M+2 Bb /`�K�iB+�HHv ?B;?2` i?�M 7Q` bi�M/�`/ +QMi`�+ib rBi? mT7`QMi T�vK2Mib Q7 BMbm`�M+2
T`2KB�- 2p2M �i ?B;?Hv bm#bB/Bx2/ H2p2HbX h?2 �mi?Q`b �`;m2 i?�i i?Bb `2bmHi Bb /`Bp2M #v T`2b2Mi #B�bX
h?2v �HbQ }M/ i?�i Qz2`BM; 7�`K2`b � +QKKBiK2Mi iQ Tm`+?�b2 BMbm`�M+2 � KQMi? H�i2` BM+`2�b2b i�F2@
mT #v kR T2`+2Mi�;2 TQBMib- bm;;2biBM; T`2b2Mi #B�b �M/ HB[mB/Biv +QMbi`�BMib �b BKTQ`i�Mi BM?B#BiQ`b Q7
/2K�M/ 7Q` bi�M/�`/ BMbm`�M+2 +QMi`�+ibX

h?2 �mi?Q`b +QmH/ 2M7Q`+2 TQbi@?�`p2bi T`2KBmK T�vK2Mib /m2 iQ i?2 +QMi`�+i@7�`KBM; b2iiBM; i?2v
bim/vX h?2B` BMbB;?i bm;;2bib � +QKT�`�iBp2 �/p�Mi�;2 BM BMbm`�M+2 T`QpBbBQM 7Q` 2MiBiB2b r?B+? ?�p2
i?2 TQr2` iQ 2M7Q`+2 +QMi2KTQ`�M2Qmb i`�Mb72`b 7`QK i?Qb2 2tT2`B2M+BM; ;QQ/ bi�i2b iQ i?Qb2 `2+2BpBM;
#�/ b?Q+FbX AM `B+? +QmMi`B2b- ;Qp2`MK2Mib ?�p2 � K�DQ` `QH2 BM T`QpB/BM; bQ+B�H BMbm`�M+2X AM TQQ`
+QmMi`B2b- bQ+B�H ;`QmTb bm+? �b FBMb?BT M2irQ`Fb- pBHH�;2b- Q` bm#@+�bi2 ;`QmTb K�v TH�v � F2v `QH2-
�M/ 7Q`K�H b2+iQ` DQ#b K�v #2 /2bB`�#H2 BM T�`i #2+�mb2 Q7 i?2 +�T�+Biv Q7 H�`;2 }`Kb iQ T`QpB/2 bm+?
BMbm`�M+2X

_272`2M+2@/2T2M/2Mi miBHBiv GQbb �p2`bBQM +�M ?�p2 �K#B;mQmb BKT�+ib QM /2K�M/ 7Q` BMbm`@
�M+2 U1+FH2b �M/ qBb2- kyRRVX PM i?2 QM2 ?�M/- `272`2M+2@/2T2M/2M+2 BM+`2�b2b `BbF �p2`bBQM Qp2` bK�HH
�M/ KQ/2`�i2 bi�F2b- �b �`;m2/ #v av/MQ`Ƕb UkyRyV bim/v Q7 ?QK2@QrM2` BMbm`�M+2 BM i?2 laX PM i?2
Qi?2` ?�M/- B7 mT@7`QMi BMbm`�M+2 T`2KB� �`2 #`�+F2i2/ b2T�`�i2Hv 7`QK BMbm`�M+2 T�vQmib �M/ +QMbB/2`2/
�b HQbb2b- HQbb �p2`bBQM +QmH/ +m`# /2K�M/ 7Q` BMbm`�M+2 #v K�FBM; i?2 T`2KBmK T�vK2Mi T�`iB+mH�`Hv
mM�ii`�+iBp2X AM 7�+i- HQbb �p2`bBQM +QmH/ TH�v bQK2 `QH2 BM 2tTH�BMBM; i?2 `2bmHib #v *�b�#m`B �M/
qBHHBb UkyR3V /2b+`B#2/ �#Qp2X h?Bb ?B;?HB;?ib i?2 BKTQ`i�M+2 Q7 mM/2`bi�M/BM; r?�i `272`2M+2@TQBMi
BM/BpB/m�Hb mb2 r?2M 2p�Hm�iBM; i?2B` BMbm`�M+2 +?QB+2b- �b r2HH �b ?Qr i?2v #`�+F2i i?2B` /2+BbBQMbX

k8G�+F Q7 i`mbi Bb KQ`2 ;2M2`�HHv +Q``2H�i2/ rBi? HQr H2p2Hb Q7 T�`iB+BT�iBQM BM }M�M+B�H K�`F2ib U:mBbQ 2i �HX- kyyeVX
GQr bQ+B�H i`mbi K�v ?�p2 /22T ?BbiQ`B+�H `QQib �M/ #2 +mHim`�HHv@/2i2`KBM2/- �b /Bb+mbb2/ BM a2+iBQM NX
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6BM�HHv- E�?M2K�M �M/ hp2`bFvǶb URNdNV S`QbT2+i h?2Q`v �`;m2b i?�i BM/BpB/m�Hb Qp2`r2B;?i bK�HH
T`Q#�#BHBiv 2p2Mib BM i?2B` 2p�Hm�iBQM Q7 `BbFv ;�K#H2bX am+? Qp2`r2B;?iBM; rQmH/ i2M/ iQ BM+`2�b2
/2K�M/ 7Q` BMbm`�M+2 �;�BMbi HQr@T`Q#�#BHBiv #mi ?B;?@`BbF 2p2Mib- TQi2MiB�HHv ?2B;?i2MBM; i?2 TmxxH2
Q7 HQr BMbm`�M+2 /2K�M/ BM /2p2HQTBM; +QmMi`B2bX

8Xk LQM@bi�M/�`/ #2HB27b �z2+iBM; BMbm`�M+2 /2K�M/

S`QD2+iBQM #B�b �M/ `2+2M+v 2z2+ib AM/BpB/m�Hb K�v 2t?B#Bi T`QD2+iBQM #B�b r?2M 2p�Hm�iBM;
BMbm`�M+2 T`Q/m+ibX AM ;QQ/ bi�i2b Q7 i?2 rQ`H/- i?2v K�v ?�p2 /B{+mHiv �TT`QT`B�i2Hv p�HmBM; #�/
bi�i2b Q7 i?2 rQ`H/- BX2X i?2v K�v mM/2`2biBK�i2 i?2B` K�`;BM�H miBHBiv BM TQi2MiB�H #�/ bi�i2b B7 i?2
T`2b2Mi bi�i2 Bb ;QQ/ UGQ2r2Mbi2BM 2i �HX- kyyjVX _2H�i2/Hv- BM/BpB/m�Hb KB;?i TH�+2 /BbT`QTQ`iBQM�i2
r2B;?i QM Q#b2`p�iBQMb 7`QK i?2 `2+2Mi T�bi Q` 2ti`�TQH�i2 `2+2Mi i`2M/b- �M/ i?mb Qp2`2biBK�i2 i?2
T`Q#�#BHBiv Q7 i?2B` +m``2Mi bi�i2 Q++m``BM; BM i?2 7mim`2 U6mbi2` 2i �HX- kyRy- >Q;�`i? �M/ 1BM?Q`M-
RNNkVX

am+? BM/BpB/m�Hb p�Hm2 7mim`2 BMbm`�M+2 H2bb i?�M r?2M i?2v �`2 +m``2MiHv BM � ;QQ/ bi�i2 U?QH/BM;
2p2`vi?BM; 2Hb2 2[m�HV- i?mb +m`#BM; BMbm`�M+2 /2K�M/ 7Q` BM/BpB/m�Hb r?Q �`2 +m``2MiHv BM ;QQ/ bi�i2bX
AM +QMi`�bi- BM/BpB/m�Hb BM #�/ bi�i2b K�v Qp2`p�Hm2 BMbm`�M+2b- #mi #�/ bi�i2b �`2 KQ`2 HBF2Hv iQ
;2M2`�i2 HB[mB/Biv +QMbi`�BMib- r?B+? +QmH/ `2/m+2 i�F2@mT /2bTBi2 � ?B;? p�Hm�iBQMXke JQ`2Qp2`- B7 #�/
bi�i2b �`2 `�`2- T`QD2+iBQM #B�b rBHH bvbi2K�iB+�HHv /2T`2bb /2K�M/ 7Q` BMbm`�M+2 UbBM+2 /2K�M/ rBHH
ivTB+�HHv #2 2HB+Bi2/ /m`BM; � ;QQ/ bi�i2VX h?Bb Bb B`QMB+ #2+�mb2 BMbm`�M+2 Qz2`b Bib H�`;2bi #2M2}i 7Q`
HQr@T`Q#�#BHBiv ?B;?@HQbb 2p2MibX

_2+2Mi rQ`F BM /2p2HQTBM; +QmMi`B2b T`QpB/2b 2pB/2M+2 i?�i i?2 +m``2Mi B/BQbvM+`�iB+ bi�i2 Q7 i?2
rQ`H/ /Q2b �z2+i BM/BpB/m�HbǶ /2K�M/ 7Q` BMbm`�M+2Xkd *?�M; 2i �HX UkyR3V }M/ i?�i ~m+im�iBQMb BM
/�BHv �B` TQHHmiBQM H2p2Hb T`2/B+i BM/BpB/m�HbǶ /2+BbBQM iQ Tm`+?�b2 Q` +�M+2H ?2�Hi? BMbm`�M+2 BM *?BM�X
aBM+2 i?2b2 ~m+im�iBQMb �`2 ?�`/Hv T`2/B+iBp2 Q7 7mim`2 TQHHmiBQM H2p2Hb �M/ i?mb i?2 p�Hm2 Q7 BMbm`�M+2-
bm+? 2z2+ib �`2 /B{+mHi iQ `2+QM+BH2 rBi? i?2 M2Q+H�bbB+�H KQ/2HX AMbi2�/- i?2b2 /2K�M/ T�ii2`Mb �`2
+QMbBbi2Mi rBi? BM/BpB/m�Hb Qp2`@ �M/ mM/2`@r2B;?iBM; 7mim`2 TQHHmiBQM@`2H�i2/ ?2�Hi? `BbF /2T2M/BM; QM
i?2 bi�i2 Q7 TQHHmiBQM QM i?2 /�v Q7 i?2B` Tm`+?�b2 Q` +�M+2HH�iBQM /2+BbBQMX

E�`H�M 2i �HX UkyR9�V }M/ 2pB/2M+2 +QMbBbi2Mi rBi? `2+2M+v #B�b BM i?2B` bim/v Q7 �;`B+mHim`�H
/2+BbBQM@K�FBM; �KQM; bK�HH@b+�H2 7�`K2`b BM :?�M�X h?2v }M/ i?�i /2K�M/ 7Q` BMbm`�M+2 Bb ?B;?2`
7Q` 7�`K2`b 7QHHQrBM; � T�vQmi iQ i?2Kb2Hp2b Q` bQK2QM2 i?2B` M2irQ`FX AM +QMi`�bi- /2K�M/ Bb HQr2`
7Q` T`2pBQmbHv BMbm`2/ 7�`K2`b r?Q /B/ MQi `2+2Bp2 T�vQmib /m2 iQ ;QQ/ `�BMX am+? /2K�M/ T�ii2`Mb
�`2 +QMbBbi2Mi rBi? T`QD2+iBQM �M/ `2+2M+v #B�b- �M/ b�HB2M+2- i?Qm;? i?2v KB;?i �HbQ #2 2tTH�BM2/ #v
HBKBi2/ i`mbi BM i?2 BMbm`�M+2 �;2M+v- rBi? Q#b2`p2/ T�vQmib BM+`2�bBM; i`mbiX

JQiBp�i2/ `2�bQMBM; �M/ Qp2`@QTiBKBbK �b /Bb+mbb2/ BM a2+iBQM jXj- KQiBp�i2/ `2�bQMBM;
+QmH/ 2tTH�BM BM/BpB/m�HbǶ H�+F Q7 ?2�Hi? BMp2biK2MibX A7 BM/BpB/m�Hb /B`2+iHv /2`Bp2 miBHBiv 7`QK #2HB27b
�#Qmi i?2B` 7mim`2 r2HH#2BM;- i?2v K�v b22F iQ K�BMi�BM #B�b2/ #2HB27b �#Qmi i?2B` +m``2Mi ?2�Hi? bi�imb
Q` i?2 7mim`2X am+? #B�b2/ #2HB27b KB;?i HQr2` /2K�M/ 7Q` BMbm`�M+2X hQ i?2 #2bi Q7 Qm` FMQrH2/;2- MQ
2tBbiBM; 2pB/2M+2 +QMbB/2`b i?Bb ?vTQi?2bBbX

ke"�/ bi�i2b K�v �HbQ 7�BH iQ +QK2 iQ KBM/ Q` #2 b�HB2Mi r?2M iBK2b �`2 ;QQ/- �M/ pB+2 p2`b� U"Q`/�HQ 2i �HX- kyRkVX
kd6m`i?2` 2pB/2M+2 QM `2+2M+v 2z2+ib BM BMbm`�M+2 +?QB+2b BM+Hm/2b � #Q/v Q7 rQ`F #v EmM`2mi?2` 2i �HX URNd3V- aHQpB+

2i �HX URNd9Vc �M/ :�HH�;?2` UkyR9VX
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"2HB27b BM ?B;?2` TQr2`b AM/BpB/m�HbǶ #2HB27b KB;?i /2pB�i2 BM KQ`2 /`�K�iB+ r�vb 7`QK bi�M/�`/
T`Q#�#BHBiv �bb2bbK2Mib- BM+Hm/BM; #2HB27b BM ?B;?2` TQr2`b- rBi+?+`�7i- �M/ K�;B+X AM � +H2p2` H�#@BM@
i?2@}2H/ bim/v BM :?�M�- �m`BQH 2i �HX UkyR3V }M/ i?�i 2M`QHHBM; BM/BpB/m�Hb BM � +QKK2`+B�H 7mM2`�H@
BMbm`�M+2 TQHB+v HQr2`b BM/BpB/m�HbǶ BMp2biK2Mi #2?�pBQ` BM `2HB;BQmb ;QQ/b- �b K2�bm`2/ #v +?QB+2b
#2ir22M T�vK2Mib 7Q` i?2Kb2Hp2b �M/ +QMi`B#miBQMb iQ +?m`+?X h?2 �mi?Q`b BMi2`T`2i i?2B` `2bmHib
�b 2pB/2M+2 Q7 BM/BpB/m�Hb T2`+2BpBM; i?2 +?m`+? �b � bQm`+2 Q7 BMbm`�M+2- /2`Bp2/ 7`QK #2HB27b BM �M
BMi2`p2MiBQMBbi ;Q/X am+? #2HB27b +QmH/ #2 `2H2p�Mi #�``B2`b iQ /2K�M/ 7Q` 7Q`K�H BMbm`�M+2 BM Qi?2`
b2iiBM;b �b r2HHX

e h2+?MQHQ;v �/QTiBQM
h?2 /2p2HQTK2Mi HBi2`�im`2 ?�b B/2MiB}2/ p�`BQmb BMbi�M+2b Q7 b22KBM;Hv bm#@QTiBK�H i2+?MQHQ;v +?QB+2bX
AM S�FBbi�M- �iFBM 2i �HX UkyRdV b?Qr2/ i?�i i�F2@mT Q7 � M2r i2+?MQHQ;v i?�i `2/m+2/ r�bi2 BM i?2
T`Q/m+iBQM Q7 bQ++2` #�HHb r�b bm`T`BbBM;Hv HQr- /2bTBi2 Bib TQi2MiB�H iQ BM+`2�b2 T`Q}ibXk3 Pi?2` 2t�KTH2b
Q7 �TT�`2MiHv MQM@QTiBK�H i2+?MQHQ;v +?QB+2 BM i?2 /2p2HQTK2Mi HBi2`�im`2 BM+Hm/2 72`iBHBx2` mb2 BM E2Mv�
U.m~Q 2i �HX- kyy3V �M/ i2tiBH2 7�+iQ`B2b BM AM/B� U"HQQK 2i �HX- kyRjVX

"2HQr- r2 /Bb+mbb irQ #2?�pBQ`�H 7�+iQ`b i?�i +QmH/ TQi2MiB�HHv 2Bi?2` BMi2`72`2 rBi? i2+?MQHQ;v
�/QTiBQM, T`2b2Mi #B�b- �M/ HBKBi2/ �ii2MiBQMX q2 i?2M �`;m2 i?�i #2?�pBQ`�H bQ+B�H H2�`MBM; +QmH/
T`Q/m+2 #�/Hv /BbiQ`i2/ bQ+B�H Qmi+QK2bX

eXR GBKBi2/ �ii2MiBQM
>�MM� 2i �HX UkyR9V T`QpB/2 �M 2tTH�M�iBQM r?v BM/BpB/m�Hb KB;?i MQi i�F2 �/p�Mi�;2 Q7 �TT�`2MiHv
mb27mH �M/ `2�/BHv �p�BH�#H2 BM7Q`K�iBQMX :Bp2M i?�i �ii2MiBQM Bb HBKBi2/- BM/BpB/m�Hb +�M QMHv 7Q+mb
QM �M/ T`Q+2bb � bK�HH bm#b2i Q7 �HH i?2 TQi2MiB�HHv �p�BH�#H2 BM7Q`K�iBQMX _�iBQM�H �ii2MiBQM i?2Q`B2b
T`2/B+i i?�i BM/BpB/m�Hb 7Q+mb QM r?�i i?2v i?BMF Bb KQbi BKTQ`i�Mi- �M/ i?2B` #2HB27b �#Qmi r?�i Bb
BKTQ`i�Mi �`2 �bbmK2/ iQ #2 �++m`�i2 UaBKb- kyyj- kyRyVX h?2`27Q`2- bm+? i?2Q`B2b T`2/B+i QMHv HBKBi2/
BM2{+B2M+B2b �M/ r2H7�`2 HQbb2b /m2 iQ HBKBi2/ �ii2MiBQMX

AM +QMi`�bi- a+?r�`ixbi2BMǶb UkyR9V KQ/2H Q7 �ii2MiBQM �`;m2b i?�i +m``2Mi #2HB27b �#Qmi r?�i Bb
BKTQ`i�Mi BM i?2 rQ`H/ ;mB/2 BM/BpB/m�HbǶ �ii2MiBQM �M/ H2�`MBM;- r?B+? BM im`M b?�T2 BM/BpB/m�HbǶ
#2HB27b BM i?2 7mim`2X A7 BM/BpB/m�Hb ?�p2 BM+Q``2+i #2HB27b �#Qmi i?2 BKTQ`i�M+2 Q7 /Bz2`2Mi �bT2+ib
Q7 i?2 rQ`H/- i?2v KB;?i T�v H2bb i?�M QTiBK�H �ii2MiBQM iQ i?2K- �M/ i?mb KB;?i M2p2` H2�`M i?�i
i?2B` #2HB27b r2`2 r`QM;X h?2`27Q`2- r`QM; #2HB27b +�M T2`bBbi BM/2}MBi2Hv 2p2M BM i?2 T`2b2M+2 Q7 /�i�
r?B+? rQmH/ Qi?2`rBb2 H2�/ iQ `2pBbBQM Q7 #2HB27bX AM bm+? KQ/2Hb- BM�ii2MiBQM +�M +`2�i2 bB;MB}+�Mi
BM2{+B2M+B2b �M/ H2�/ iQ H�`;2 r2H7�`2 HQbb2bX

>�MM� 2i �HX UkyR9V �TTHv i?Bb BMbB;?i iQ i2+?MQHQ;v �/QTiBQM �KQM; b2�r22/ 7�`K2`b BM AM/QM2bB�X
:Bp2M i?2 +QKTH2t T`Q/m+iBQM 7mM+iBQM rBi? K�Mv TQbbB#Hv BKTQ`i�Mi /BK2MbBQMb- i?2 �mi?Q`b �`;m2
i?�i 7�`K2`b rBHH QMHv T�v �ii2MiBQM iQ i?2 /BK2MbBQMb Q7 T`Q/m+iBQM i?2v i?BMF �`2 BKTQ`i�MiX >�MM�
2i �HX UkyR9V i`�+F i?2 `2H�iBQMb?BT #2ir22M i?2 bBx2 Q7 TH�Mi2/ b2�r22/ TQ/b �M/ 7�`K2`bǶ QmiTmi-
�`;mBM; i?�i H�`;2` TQ/b H2�/ iQ ;`2�i2` QmiTmiX 6�`K2`b- r?2M �bF2/- /B/ MQi bm;;2bi i?�i TQ/ bBx2 Bb
�M BKTQ`i�Mi /2i2`KBM�Mi Q7 QmiTmiX 3eW Q7 7�`K2`b /B/ MQi 2p2M FMQr i?2 TQ/ bBx2b i?2v i?2Kb2Hp2b

k3h?2 �mi?Q`b TQBMi iQ i?2 `QH2 Q7 �;2M+v T`Q#H2Kb rBi?BM i?2 }`KX
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TH�Mi2/- 2p2M i?Qm;? 3jW Q7 i?2K r2`2 HBi2`�i2 �M/ i?2 �p2`�;2 7�`KBM; 2tT2`B2M+2 �KQM;bi i?2 b�KTH2
r�b R3 v2�`bX

JQ`2Qp2`- M�im`�H p�`B�iBQM BM TQ/ bBx2 +`2�i2/ MmK2`Qmb [m�bB@2tT2`BK2Mib i?�i 7�`K2`b +QmH/ ?�p2
H2�`M2/ 7`QKX >�MM� 2i �HX UkyR9V �`;m2 i?�i /2bTBi2 H�`;2 �KQmMib Q7 /�i� #2BM; �p�BH�#H2 7Q` 7`22 QM
i?2B` QrM 7�`Kb- BM�ii2MiBQM �TT2�`b iQ ?�p2 T`2p2Mi2/ 7�`K2`b 7`QK MQiB+BM; i?Bb `2H�iBQMb?BTX >�MM�
2i �HXǶb UkyR9V /�i� Bb #�b2/ QM QMHv � bBM;H2 b2�bQM �M/ i?2`2 Bb bB;MB}+�Mi +`Qbb@b2+iBQM�H p�`B�iBQM
BM QTiBK�H TQ/ bBx2X aBM+2 i?2 �mi?Q`b /B/ MQi +QHH2+i BKT�+ib Q7 i?2B` BMi2`p2MiBQM QM bm#b2[m2Mi
T`Q}ib- bQK2 [m2biBQMb `2K�BM r?2i?2` QTiBK�H TQ/ bBx2b 7Q` ;Bp2M 7�`Kb p�`v Qp2` iBK2 �M/ r?2i?2`
i?2 BMi2`p2MiBQM BM/22/ BM+`2�b2/ T`Q}ibX �//BiBQM�H /�i� iQ b?2/ HB;?i QM i?Bb Bbbm2 rQmH/ #2 p�Hm�#H2X

A7 �ii2MiBQM Bb HBKBi2/- T`QpB/BM; bBKTH2 BM7Q`K�iBQM rBi? iBTb �#Qmi QTiBKBxBM; T`Q/m+iBQM K�v #2
KQ`2 2z2+iBp2 i?�M T`QpB/BM; 7mHH BM7Q`K�iBQMX AM �M _*h iQ i2bi i?2 �#Qp2 i?2Q`v Q7 BM�ii2MiBQM- >�MM�
2i �HX UkyR9V }M/ i?�i T`2b2MiBM; 7�`K2`b rBi? bmKK�`B2b i?�i /`�r i?2B` �ii2MiBQM iQ i?2 BKTQ`i�M+2
Q7 TQ/ bBx2b +?�M;2/ i?2B` 7�`KBM; i2+?MB[m2b �M/ BM+`2�b2/ QmiTmi- #mi bBKTHv T`QpB/BM; i?2K rBi?
/�i� QM BMBiB�H TQ/ bBx2 �M/ 2p2Mim�H vB2H/ 7`QK 2�+? Q7 i?2B` TQ/b /B/ MQi BM/m+2 H2�`MBM; �M/ /B/ MQi
+?�M;2 7�`KBM; #2?�pBQ`X

aBKBH�`Hv- "2MM2�` 2i �HX UkyRjV }M/ BM "�M;H�/2b? i?�i � bBKTH2` K2bb�;2 UT`QpB/BM; `2/ p2`bmb
;`22M H�#2HbV �#Qmi r?2i?2` � r2HH ?�b /�M;2`Qmb H2p2Hb Q7 �`b2MB+ Bb KQ`2 2z2+iBp2 i?�M T`QpB/BM; KQ`2
+QMiBMmQmb BM7Q`K�iBQMX AM i?2 .QKBMB+�M _2Tm#HB+- .`2tH2` 2i �HX UkyR9V }M/ i?�i � bBKTH2 ǳ`mH2@Q7@
i?mK#Ǵ i`�BMBM; bB;MB}+�MiHv BKT`Qp2/ i?2 }M�M+B�H T`�+iB+2b Q7 T�`iB+BT�iBM; }`K `2H�iBp2 iQ � 7mHH2`
i`�BMBM; �#Qmi �++QmMiBM;X h?Bb 2pB/2M+2 bm;;2bib i?�i i?2`2 �`2 +�b2b r?2M HBKBi2/ �ii2MiBQM K�v
H2�/ iQ bm#@QTiBK�H /2+BbBQMb �M/ T`QpB/BM; r2HH@+?Qb2M HBKBi2/ BM7Q`K�iBQM K�v #2 KQ`2 2z2+iBp2 i?�M
T`QpB/BM; i?2 7mHH b2i Q7 �p�BH�#H2 BM7Q`K�iBQMX

h?2`2 �`2 �HbQ TQi2MiB�H /QrMbB/2b Q7 T`2b2MiBM; bBKTHB}2/ BM7Q`K�iBQMX 6B`bi- i?2`2 K�v #2 ?2i2`Q@
;2M2Biv BM i?2 TQTmH�iBQM �M/ bQK2 BM/BpB/m�Hb K�v #2M2}i 7`QK 7mHH2` BM7Q`K�iBQMX a2+QM/- 2ti2`M�H
�M�Hvbib K�v MQi mM/2`bi�M/ i?2 /2+BbBQM T`Q#H2K �b r2HH �b i?2 T2QTH2 iQ r?QK i?2v �`2 i`vBM; iQ
i`�MbKBi BM7Q`K�iBQM- Q` i?2v K�v Tm`bm2 /Bz2`2Mi Q#D2+iBp2bX h?2v K�v i?2`27Q`2 Qz2` BM�TT`QT`B�i2
�/pB+2X 6Q` 2t�KTH2- BM �M �;`B+mHim`�H +QMi2ti- �;`B+mHim`�H b+B2MiBbib Q` ;Qp2`MK2Mi /2T�`iK2Mib K�v
b22F iQ K�tBKBx2 �;`B+mHim`�H T`Q/m+iBQM `�i?2` i?�M T`Q}ib �M/ i?mb K�v MQi �TT`QT`B�i2Hv p�Hm2
7�`K2` iBK2X

eXk S`2b2Mi #B�b
.m~Q 2i �HX UkyRRV bim/v i?2 2ti2Mi iQ r?B+? T`2b2Mi #B�b BM~m2M+2b �;`B+mHim`�H i2+?MQHQ;v �/QTiBQM
�M/ ?Qr TQHB+v +�M KBiB;�i2 Bib 2z2+iX AM T`2pBQmb rQ`F rBi? bK�HH@b+�H2 K�Bx2 7�`K2`b BM q2bi2`M
E2Mv�- .m~Q 2i �HX Ukyy3V }M/ ?B;? `2im`Mb iQ iQT@/`2bbBM; 72`iBHBx2` BM q2bi2`M E2Mv� B7 mb2/ �i i?2
`B;?i [m�MiBivX >Qr2p2`- /2bTBi2 i?2b2 TQi2MiB�HHv ?B;? `2im`Mb �i i?2 iBK2 Q7 i?2 bim/v- QMHv �#Qmi ky
T2`+2Mi Q7 7�`K2`b mb2/ 72`iBHBx2` BM �Mv ;Bp2M b2�bQM- r?B+? bm;;2bib KBb@QTiBKBx�iBQMX

6�`K2`b ?�p2 KQM2v �`QmM/ i?2 iBK2 Q7 ?�`p2bi �M/ `2TQ`i TH�Mb iQ Tm`+?�b2 72`iBHBx2` #27Q`2
TH�MiBM; #2;BMbX >Qr2p2`- 72r 7�`K2`b i?2M 7QHHQr i?`Qm;? QM i?2B` TH�MbX .m~Q 2i �HX UkyRRV TQbBi �
KQ/2H Q7 biQ+?�biB+ T`2b2Mi #B�b �M/ T�`iB�H M�śp2iûX � T�`iB�HHv M�śp2- T`2b2Mi@#B�b2/ 7�`K2` K�v Tmi
Qz Tm`+?�bBM; 72`iBHBx2` mMiBH i?2 H�bi KBMmi2- 2tT2+iBM; iQ Tm`+?�b2 i?2 72`iBHBx2` H�i2`X h?2M- ?�pBM;
mM/2`2biBK�i2/ ?Qr HBF2Hv b?2 Bb iQ #2 BKT�iB2Mi BM i?2 H�bi T2`BQ/- i?2 7�`K2` K�v �HbQ #2 BKT�iB2Mi
BM i?2 H�bi T2`BQ/ i?�i #mvBM; Bb TQbbB#H2- �M/ i?mb 2M/ mT MQi Tm`+?�bBM; i?2 72`iBHBx2`X

9d



h?Bb bQ`i Q7 KQ/2H Q7 /2+BbBQM@K�FBM; ?�b BKTQ`i�Mi BKTHB+�iBQMb 7Q` /2#�i2b Qp2` 72`iBHBx2` bm#bB@
/B2bX �;`B+mHim`2 2tT2`ib bQK2iBK2b 722H i?�i 7�`K2`b �`2 mbBM; iQQ HBiiH2 Q7 T�`iB+mH�` BMTmib �M/ i?2v
bQK2iBK2b �/pQ+�i2 ?2�pv bm#bB/B2b iQ 2M+Qm`�;2 �/QTiBQMX 1+QMQKBbib ?�p2 ?BbiQ`B+�HHv #22M KQ`2
bF2TiB+�H- �`;mBM; i?�i i?Bb K�v /BbiQ`i BMTmi mb2 �r�v 7`QK i?2 QTiBK�H H2p2H- TQi2MiB�HHv rBi? M2;�iBp2
2MpB`QMK2Mi�H +QMb2[m2M+2bX h?2 KQ/2H bm;;2bib i?�i r?BH2 ?2�pv bm#bB/B2b +QmH/ ?2HT T`2b2Mi@#B�b2/
7�`K2`b Qp2`+QK2 �Mv BKK2/B�i2 miBHBiv +Qbib Q7 Tm`+?�bBM; 72`iBHBx2`- i?2v +QmH/ BM/m+2 Qp2`mb2 Q7
72`iBHBx2` #v 7�`K2`b r?Q �`2 MQi T`2b2Mi #B�b2/X

.m~Q 2i �HX UkyRRV �`;m2 i?�i i?2 i`�/2Qz +QmH/ #2 BKT`Qp2/ i?`Qm;? #2ii2` TQHB+v /2bB;M, bK�HH2`-
iBK2@HBKBi2/ bm#bB/B2b Qz2`2/ Dmbi �7i2` ?�`p2bi +QmH/ KBiB;�i2 T`2b2Mi #B�b r?BH2 +�mbBM; QMHv b2+QM/@
Q`/2` /BbiQ`iBQMb �KQM; 7�`K2`b rBi?Qmi iBK2 BM+QMbBbi2Mi T`272`2M+2bX A7 7�`K2`b ?�p2 KQ`2 +�b? QM
?�M/ BM i?2 T2`BQ/ BKK2/B�i2Hv 7QHHQrBM; i?2 ?�`p2bi- i?2M Qz2`BM; bK�HH- iBK2@HBKBi2/ bm#bB/B2b +QmH/
H2�/ iQ �M BM+`2�b2 BM 72`iBHBx2` mb2 �KQM; T`2b2Mi@#B�b2/ 7�`K2`b r?BH2 HBKBiBM; Qi?2` /BbiQ`iBQMbX h?2b2
2�`Hv /Bb+QmMib rQmH/ QMHv M22/ iQ #2 H�`;2 2MQm;? iQ Qp2`+QK2 i?2 miBHBiv +Qbib Q7 Tm`+?�bBM; 72`iBHBx2`
B7 Qz2`2/ �7i2` i?2 ?�`p2bi- r?2`2�b /Bb+QmMib Qz2`2/ H�i2`- r?2M i?2 7�`K2` Bb TQQ`2` rQmH/ �HbQ M22/
iQ +Qp2` T�`i Q7 i?2 Qmi@Q7@TQ+F2i 72`iBHBx2` +QbibX

"�b2/ QM i?2b2 T`2/B+iBQMb- .m~Q 2i �HX UkyRRV /2bB;M2/ � T`Q;`�K iQ Qz2` iBK2@HBKBi2/ /Bb+QmMib
7Q` 72`iBHBx2` i?�i �HHQr2/ 7�`K2`b iQ Tm`+?�b2 � pQm+?2` 7Q` 72`iBHBx2` BKK2/B�i2Hv �7i2` i?2 ?�`p2bi �i
i?2 `2;mH�` T`B+2- rBi? 7`22 /2HBp2`v �`QmM/ TH�MiBM; iBK2X hBK2@HBKBi2/ /Bb+QmMib �`QmM/ i?2 iBK2 Q7
?�`p2bi bm#bi�MiB�HHv BM+`2�b2/ i�F2@mT Q7 72`iBHBx2`X JQ`2Qp2`- i?Bb T`Q;`�K r�b KQ`2 2z2+iBp2 i?�M
Qz2`BM; � 8y T2`+2Mi /Bb+QmMi QM 72`iBHBx2` H�i2` BM i?2 b2�bQMX

h?Bb 2pB/2M+2 bm;;2bib i?�i iBK2@HBKBi2/ /Bb+QmMib �`QmM/ iBK2b r?2M BM/BpB/m�Hb ?�p2 KQM2v �p�BH@
�#H2 +QmH/ #2 �M 2{+B2Mi TQHB+v iQQH iQ BM+`2�b2 72`iBHBx2` mb2 Q` Qi?2` /2bB`�#H2 #2?�pBQ`bX >Qr2p2`- �b
�Hr�vb- b+�HBM; �Mv ;Bp2M TQHB+v T`2b2Mib +?�HH2M;2bX AM i?2 +�b2 Q7 iBK2@HBKBi2/ /Bb+QmMib 7Q` 72`iBHBx2`
mb2- � bT2+B}+ b+�H2/@mT p2`bBQM Q7 i?2 T`Q;`�K H2/ iQ TQbBiBp2 v2i bB;MB}+�MiHv bK�HH2` BKT�+ib QM
72`iBHBx2` �/QTiBQM i?�M i?2 Q`B;BM�H bim/v Ua+?BH#�+?- kyR8VX

q2 ?vTQi?2bBx2 i?�i T`2b2Mi #B�b K�v �HbQ BM/m+2 T`Q+`�biBM�iBQM BM H2�`MBM; �#Qmi M2r i2+?MQHQ@
;B2bX A7 �/QTiBQM `2[mB`2b +QbiHv 2tT2`BK2Mi�iBQM �M/ +QbiHv �ii2MiBQM- T`2b2Mi@#B�b2/ BM/BpB/m�Hb KB;?i
T`Q+`�biBM�i2 Qp2` +QM/m+iBM; bm+? 2tT2`BK2Mi�iBQMX am+? BM/BpB/m�Hb rQmH/ #2M2}i- �;�BM- 7`QK /2@
+`2�bBM; i?2 +Qbib Q7 H2�`MBM; i?`Qm;? i?2 T`QpBbBQM Q7 bBKTHB}2/ BM7Q`K�iBQMX JQ`2Qp2`- +QKKBiK2Mi
/2pB+2b 7Q` 7mim`2 2tT2`BK2Mi�iBQM +QmH/ ?2HT Qp2`+QK2 bm+? T`Q+`�biBM�iBQM T`Q#H2KbX �;`B+mHim`�H
2ti2MbBQM b2`pB+2b i?�i BM+Q`TQ`�i2 b2H7@?2HT ;`QmTb �M/ 2M+Qm`�;2 Tm#HB+ +QKKBiK2Mib iQ �ii2KTi 2t@
T2`BK2Mi�iBQM rBi? M2r i2+?MQHQ;B2b K�v- BM �//BiBQM iQ bQHpBM; 7�BHm`2b Q7 bQ+B�H H2�`MBM;- ?2HT bQHp2
bm+? b2H7@+QMi`QH T`Q#H2KbX

6BM�HHv- T`2b2Mi #B�b K�v BM/m+2 MQM@�/QTiBQM i?`Qm;? i?2 mbm�H K2+?�MBbK Q7 ;2M2`�iBM; HB[mB/Biv
+QMbi`�BMib- �b /2b+`B#2/ BM T`2pBQmb b2+iBQMX G22 2i �HX UkyReV 2tT2`BK2Mi�HHv 2biBK�i2 i?2 /2K�M/
+m`p2 7Q` �M 2H2+i`B+Biv +QMM2+iBQM BM `m`�H E2Mv� �M/ +QM+Hm/2 i?�i +QMbmK2` bm`THmbě�b `2p2�H2/
#v rBHHBM;M2bb iQ T�věBb +QMbB/2`�#Hv HQr2` i?�M i?2 +Qbi Q7 T`QpBbBQMX >Qr2p2`- HB[mB/Biv +QMbi`�BMib
K�v +QMi`B#mi2 iQ i?2B` 2biBK�i2b Q7 HQr /2K�M/X h?2 �mi?Q`b T`2b2Mi 2pB/2M+2 i?�i +`2/Bi +QMbi`�BMib
�`2 BM/22/ #BM/BM;- r?B+? K�v BM~m2M+2 r2H7�`2 +�H+mH�iBQMb �M/ BM/m+2 HQr �/QTiBQM Q7 2p2M /2bB`2/
i2+?MQHQ;B2bX
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eXj "2?�pBQ`�H H2�`MBM;
6Q` BM/BpB/m�H 7�`K2`b- B/2MiB7vBM; i?2 #2bi i2+?MQHQ;B2b iQ �/QTi �M/ ?Qr iQ mb2 i?2K Bb +?�HH2M;BM;-
;Bp2M i?�i 2tT2`BK2Mi�iBQM Bb +QbiHv- �M/ Qmi+QK2b �`2 MQBbvX h?mb- H2�`MBM; 7`QK i?2 2tT2`B2M+2b �M/
FMQrH2/;2 Q7 Qi?2`běbQ+B�H H2�`MBM;ěK�v T`QKQi2 �/QTiBQM Q7 mb27mH i2+?MQHQ;B2b U2X;X- "�M/B2`� �M/
_�bmH UkyyeV- *QMH2v �M/ l/`v UkyRyV- JmMb?B Ukyy9VVX

"2?�pBQ`�H 2+QMQKB+b bm;;2bib b2p2`�H r�vb BM r?B+? BM/BpB/m�Hb K�v KBbBMi2`T`2i BM7Q`K�iBQMX 6Q`
2t�KTH2- BM/BpB/m�Hb K�v M2;H2+i i?2 2ti2Mi iQ r?B+? i?2 TB2+2b Q7 BM7Q`K�iBQM i?2v ?2�` 7`QK KmHiBTH2
bQm`+2b �`2 ǳ`2/mM/�MiǴ- BM i?�i i?2v i?2Kb2Hp2b /2`Bp2 7`QK � +QKKQM bQm`+2 U1vbi2` �M/ _�#BM-
kyRyVX h?2v K�v �HbQ Qp2`@;2M2`�HBx2 7`QK bK�HH �KQmMib Q7 BM7Q`K�iBQM- bm+? �b i?2 `2+QKK2M/�iBQMb
Q7 � ?�M/7mH Q7 M2B;?#Q`b Uhp2`bFv �M/ E�?M2K�M- RNdRV- �M/ mM/2`2biBK�i2 ?Qr Km+? +�M #2 H2�`M2/
7`QK � H�`;2 b�KTH2- bm+? �b i?2 �;;`2;�i2/ `2+QKK2M/�iBQMb Q7 ?mM/`2/b Q7 7�`K2`b U"2MD�KBM 2i �HX-
kyReVX

"2HQr- r2 /Bb+mbb i?2b2 #2?�pBQ`�H 7�+iQ`b BM KQ`2 /2i�BH- /Bb+mbb i?2 2tBbiBM; 2pB/2M+2- �M/ �`;m2
i?�i i?2Q`v bm;;2bib i?2v K�v BMi2`�+i iQ b2`BQmbHv /BbiQ`iX

eXjXR "�``B2`b iQ b?�`BM; Q` b22FBM; BM7Q`K�iBQM

PM i?2 /2K�M/ bB/2- bQ+B�H H2�`MBM; BM �;`B+mHim`2 `2[mB`2b 7�`K2`b iQ �+iBp2Hv b22F- Q` �i H2�bi #2
`2+2TiBp2 iQ- BM7Q`K�iBQM �M/ `2+QKK2M/�iBQMb 7`QK Qi?2`bX PM i?2 bmTTHv bB/2- bQ+B�H H2�`MBM; bBKBH�`Hv
`2[mB`2b 7�`K2`b r?Q ?�p2 bQK2 BM7Q`K�iBQM Q` 2tT2`B2M+2 iQ #2 rBHHBM; iQ b?�`2 Bi rBi? Qi?2`bX *2`i�BM
#2?�pBQ`�H r?B+? KB;?i K�F2 7�`K2`b ?2bBi�Mi iQ b22F Q` b?�`2 BM7Q`K�iBQM rBi? Qi?2`bX

.Bbi`B#miBQM�H T`272`2M+2b q?2i?2` �M/ r?QK 7�`K2`b �`2 rBHHBM; iQ b?�`2 BM7Q`K�iBQM rBi?
K�v /2T2M/ QM bQ+B�H T`272`2M+2b bm+? �b �Hi`mBbK �M/ 2Mpv- �M/ ?Qr i?2b2 �TTHv iQ Qi?2`b rBi?BM i?2
7�`K2`bǶ bQ+B�H M2irQ`FbX 6Q` 2t�KTH2- B7 7�`K2`bǶ ?�p2 2MpBQmb Q` +QKT2iBiBp2 T`272`2M+2b iQr�`/b i?2B`
T22`b- i?2v K�v �pQB/ b?�`BM; BM7Q`K�iBQM iQ `2K�BM Q` #2+QK2 `2H�iBp2Hv KQ`2 bm++2bb7mHX 6�`K2`b
KB;?i 2p2M +?QQb2 iQ b?�`2 7�Hb2 BM7Q`K�iBQM iQ K�BMi�BM �M �/p�Mi�;2X AM +QMi`�bi- BM/BpB/m�Hb �`2
HBF2Hv iQ #2 �Hi`mBbiB+ iQr�`/b Qi?2`b 7`QK i?2B` QrM 2ti2M/2/ 7�KBHB2b- FBM Q` 2i?MB+ ;`QmTb- �M/ KB;?i
i?2`27Q`2 #2 rBHHBM; iQ T`QpB/2 �/pB+2 iQ bm+? BM/BpB/m�HbX

1tBbiBM; `2b2�`+? 7`QK l;�M/� T`QpB/2b bQK2 2pB/2M+2 7Q` bm+? /Bz2`2MiB�H 2z2+ib, �;`B+mHim`�H
2ti2MbBQM rQ`F2`b i�`;2i BM7Q`K�iBQM iQr�`/b 7�`K2`b 7`QK i?2B` QrM bQ+B�H ;`QmT- r?BH2 rBi??QH/BM;
BM7Q`K�iBQM 7`QK Qi?2`b U"�M/B2`� 2i �HX- kyR3VX h?Bb 2pB/2M+2 bm;;2bib i?�i �++QmMiBM; 7Q` i?2 bi`m+im`2
Q7 bQ+B�H M2irQ`Fb �M/ /Bbi`B#miBQM�H T`272`2M+2b �+`Qbb i?Qb2 M2irQ`Fb K�v ?2HT 2tTH�BM T�ii2`Mb Q7
bQ+B�H H2�`MBM; �M/ �HHQr 7Q` i?2 /2bB;M Q7 KQ`2 2{+B2Mi K2i?Q/b iQ b22/ �M/ i`�MbKBi BM7Q`K�iBQMX

aQ+B�H@BK�;2 +QM+2`Mb aQ+B�H@BK�;2 +QM+2`Mb K�v F22T 7�`K2`b 7`QK �bFBM; Qi?2`b 7Q` BM7Q`@
K�iBQM Q` �/pB+2- bBM+2 /QBM; bQ K�v bB;M�H B;MQ`�M+2 Q` HQr �#BHBiv QM i?2 T�`i Q7 i?2 �bF2`X �M
2tT2`BK2Mi +QM/m+i2/ #v *?�M/`�b2F?�` 2i �HX UkyR3V BM `m`�H AM/B� T`QpB/2b bQK2 2pB/2M+2 7Q` bm+?
�M 2z2+iX h?2v /2bB;M � }2H/ 2tT2`BK2Mi BM r?B+? ǳb22F2`bǴ Kmbi �+[mB`2 BM7Q`K�iBQM 7`QK � T�B`2/
ǳ�/pBbQ`ǴX AM QM2 �`K Q7 i?2 2tT2`BK2Mi- i?2 b22F2`Ƕb M22/ 7Q` i?2 BM7Q`K�iBQM Bb U�`iB}+B�HHvV +Q``2H�i2/
rBi? i?2B` �#BHBiv 7`QK � #�b2HBM2 i2bi- bm+? i?�i +?QQbBM; iQ �bF 7Q` �/pB+2 K�v bB;M�H HQr �#BHBivX AM
i?2 Qi?2` �`K- �#BHBiv Bb `2p2�H2/ iQ i?2 �/pBbQ` `2;�`/H2bb Q7 i?2 b22F2`Ƕb +?QB+2 iQ �bF 7Q` BM7Q`K�iBQM-
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bm+? i?�i i?2 bB;M�HBM; +?�MM2H Bb b?mi /QrM- �Hi?Qm;? HQr@�#BHBiv b22F2`b K�v biBHH 722H bQK2 b?�K2
7`QK BMi2`�+iBM; rBi? �M �/pBbQ` r?Q ?�b H2�`M2/ Q7 ?Bb HQr �#BHBivX h?2 �mi?Q`b }M/ i?�i bB;M�HBM;
Bb i?2 /QKBM�Mi 7Q`+2 Qp2`�HH �M/ i?�i HQr �#BHBiv BM/BpB/m�Hb /Q 7�+2 H�`;2 biB;K� BM?B#BiBQMb, i?2`2 Bb
� 88W /2+HBM2 BM i?2 T`Q#�#BHBiv Q7 b22FBM; r?2M i?2 M22/ 7Q` BM7Q`K�iBQM Bb +Q``2H�i2/ rBi? +Q;MBiBp2
�#BHBivX

A7 bm+? K2+?�MBbKb �`2 KQ`2 #`Q�/Hv `2H2p�Miěi?�i Bb- B7 �bFBM; 7Q` BM7Q`K�iBQM �#Qmi i2+?MQHQ;v
bB;M�Hb HQr �#BHBiv 2p2M rBi?Qmi �`iB}+B�HHv +`2�iBM; � +Q``2H�iBQM #2ir22M HQr �#BHBiv �M/ M22/ 7Q`
BM7Q`K�iBQMěi?2M BMi2`p2MiBQMb iQ `2/m+2 i?2 biB;K� Q7 �bFBM; 7Q` BM7Q`K�iBQM- 7Q` BMbi�M+2 #v mbBM;
i2+?MQHQ;v iQ K�F2 �++2bbBM; bm+? BM7Q`K�iBQM T`Bp�i2- +QmH/ BM+`2�b2 i?2 /2K�M/ 7Q` bQ+B�H H2�`MBM;X

aQ+B�H BK�;2 +QM+2`Mb KB;?i �HbQ �z2+i i?2 bmTTHv Q7 bQ+B�H BM7Q`K�iBQMX PM i?2 QM2 ?�M/- B7
�+[mB`BM; i?2 BK�;2 Q7 #2BM; � ?2HT7mH +QKKmMBiv K2K#2` Bb p�Hm2/- i?2M bQ+B�H@BK�;2 BM+2MiBp2b bm+?
�b Tm#HB+Hv �+FMQrH2/;BM; i?Qb2 r?Q b?�`2 BM7Q`K�iBQM KB;?i BM+`2�b2 i?2 bmTTHv Q7 BM7Q`K�iBQMX PM
i?2 Qi?2` ?�M/- bQ+B�H@BK�;2 KQiBp2b KB;?i BMbi2�/ `2/m+2 i?2 bmTTHv Q` [m�HBiv Q7 BM7Q`K�iBQMX 6Q`
BMbi�M+2- 7�`K2`b K�v r�Mi iQ b2H2+iBp2Hv b?�`2 TQbBiBp2 2tT2`B2M+2b i?�i +`2�i2 �M BK�;2 Q7 bm++2bb-
r?BH2 bmTT`2bbBM; i?2B` 7�BHm`2b- i?mb T`QpB/BM; #B�b2/ BM7Q`K�iBQMX aBKBH�`Hv- 7�`K2`b K�v 72�` mM7�B`Hv
�+[mB`BM; �M BK�;2 Q7 #2BM; 2Bi?2` BM+QKT2i2Mi Q` K�HB+BQmb- B7 �++m`�i2 BM7Q`K�iBQM i?2v b?�`2 H2�/b �
T22` iQ K�F2 � /2+BbBQM i?�i 2M/b TQQ`Hv /m2 iQ +?�M+2X

eXjXk "�``B2`b iQ +Q``2+iHv BMi2`T`2iBM; BM7Q`K�iBQM

� HBi2`�im`2 BM Tbv+?QHQ;v �M/ 2+QMQKB+b /Q+mK2Mib b2p2`�H #B�b2b BM H2�`MBM; �M/ 2``Q`b BM T`Q#�#BHBbiB+
`2�bQMBM; Ub22 "2MD�KBM UkyR3V BM i?Bb pQHmK2 7Q` � i?Q`Qm;? `2pB2rVX GBiiH2 `2b2�`+? QM i?2b2 #B�b2b-
?Qr2p2`- ?�b Q++m``2/ BM }2H/ b2iiBM;b Q` BM /2p2HQTBM; +QmMi`B2bX "B�b2b BM H2�`MBM; +QmH/ #2 BKTQ`i�Mi
iQ i2+?MQHQ;v �/QTiBQM- +�mbBM; T2QTH2 iQ Tmi iQQ Km+? Q` iQQ HBiiH2 biQ+F BM �p�BH�#H2 BM7Q`K�iBQMX
h?Bb +QmH/ BM~m2M+2 i?2B` rBHHBM;M2bb iQ 2tT2`BK2Mi �M/ i�F2 `BbFb- TQi2MiB�HHv bHQrBM; H2�`MBM; �M/
�/QTiBQM Q7 T`Q/m+iBp2 i2+?MQHQ;B2bX

_2/mM/�M+v M2;H2+i a2+iBQM jXj /Bb+mbb2/ `2/mM/�M+v #B�b 2ti2MbBp2Hv BM i?2 +QMi2ti Q7 ?2�Hi?
+?QB+2bX _2+�HH i?�i `2/mM/�M+v M2;H2+i /2b+`B#2b � 7�BHm`2 Q7 "�v2bB�M H2�`MBM; r?2`2BM �M BM/BpB/m�H
i`vBM; iQ H2�`M #v Q#b2`pBM; Qi?2`bǶ �+iBQMb /Q2b MQi �++QmMi 7Q` i?2 7�+i i?�i Qi?2` BM/BpB/m�Hb �`2
�HbQ 2M;�;2/ BM bQ+B�H H2�`MBM;X 6Q` BMbi�M+2- �M BM/BpB/m�H K�v Q#b2`p2 KmHiBTH2 M2B;?#Q`b #2?�pBM;
BM i?2 b�K2 7�b?BQMX >2 K�v i�F2 i?Qb2 b2T�`�i2 �+iBQMb �b BM/2T2M/2Mi bB;M�Hb Q7 T`Bp�i2 BM7Q`K�iBQM
r?2`2�b- BM 7�+i- i?Qb2 M2B;?#Q`b KB;?i ?�p2 BM im`M ?�p2 #22M #�bBM; i?2B` +?QB+2 QM � bBM;H2 bB;M�H
7`QK � +QKKQM bQm`+2X

h?Bb +QM+2Ti Bb `2H2p�Mi BM i?2 +QMi2ti Q7 i2+?MQHQ;v �/QTiBQM �b r2HHX h�F2- 7Q` BMbi�M+2- i?2
+QMi2ti Q7 BMTmi �/QTiBQM �KQM;bi bK�HH?QH/2` 7�`K2`bX hQ +Q``2+iHv BMi2`T`2i i?2 Q#b2`p2/ #2?�pBQ` Q7
i?2B` M2B;?#Q`b- �M/ i?2`2#v 2M?�M+2 bQ+B�H H2�`MBM;- 7�`K2`b Kmbi +Q``2+iHv �++QmMi 7Q` i?2b2 TQi2MiB�H
ǳBM7Q`K�iBQM `2/mM/�M+B2bǴ BM i?2 M2irQ`F bi`m+im`2 Q7 BM7Q`K�iBQM BM i?2B` pBHH�;2- 7Q` 2t�KTH2X 6�BHm`2
iQ /Q bQ +QmH/ ?�p2 �M QmibBx2/ 2z2+i QM ?Qr 7QHHQr2`b p�Hm2 i2+?MQHQ;vX A7 BMBiB�H 7�`K2`b +?QQb2
bm#QTiBK�H T`�+iB+2 #v ?�TT2Mbi�M+2- i?2M i?Bb BM2{+B2Mi T`�+iB+2 K�v ;`Qr 2Mi`2M+?2/ �KQM;bi i?Qb2
i?�i 7QHHQr- +`2�iBM; � bBim�iBQM BM r?B+? � TQTmH�iBQM Bb HQ+F2/ BMiQ +QM}/2MiB�HHv ?2H/ 7�Hb2 #2HB27bX

1vbi2` 2i �HX UkyR3V �M/ 1MF2 �M/ wBKK2`K�MM UkyRNV +QM/m+i H�# 2tT2`BK2Mib BM r?B+? bm#D2+ib
�+i BM T`2+Bb2Hv i?Bb r�v, #v 7�BHBM; iQ �++QmMi 7Q` i?2 `2/mM/�M+v BM bB;M�Hb- bm#D2+ib /Q rQ`b2 i?�M
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i?2v rQmH/ /Q rBi?Qmi i?2 TQbbB#BHBiv 7Q` bQ+B�H H2�`MBM;X Jm`}M �M/ S`�ii UkyRNV T`QpB/2 }2H/ 2pB/2M+2
i?�i }M�M+2 T`Q72bbBQM�Hb 2t?B#Bi `2/mM/�M+v M2;H2+i r?2M T`B+BM; HQ�Mb- �b r2HHX

a�KTHBM; �M/ bi�iBbiB+�H #B�b2b AM a2+iBQM jXj- r2 /Bb+mbb2/ b�KTHBM; �M/ bi�iBbiB+�H #B�b2b
�M/ i?�i ;2M2`�HBxBM; 7`QK bK�HH b�KTH2b Bb � rB/2bT`2�/ T?2MQK2MQM BM � p�`B2iv Q7 +QMi2tibXkN h?Bb
2pB/2M+2 Bb `2H2p�Mi iQ #2?�pBQ`�H /2p2HQTK2Mi 2+QMQKB+b bBM+2 7�`K2`b- 7Q` BMbi�M+2- KB;?i 7Q`K 2t+2b@
bBp2Hv bi`QM; M2;�iBp2 QTBMBQMb �#Qmi i?2 p�Hm2 Q7 � M2r i2+?MQHQ;v #�b2/ QM � 72r mMHm+Fv 2tT2`B2M+2b
Q7 ?Bb QrMX �;`B+mHim`�H Qmi+QK2b ?�p2 ?B;? p�`B�M+2- �M/ i?2 BM72`2M+2 /`�rM 7`QK � bK�HH b�KTH2 Q7
Q#b2`p�iBQMb Bb HBF2Hv iQ #2 KBbH2�/BM;X 6m`i?2`KQ`2- Qp2`@BM72`2M+2 7`QK bK�HH b�KTH2b KB;?i #2 T�`@
iB+mH�`Hv `2H2p�Mi BM `m`�H +QMi2tib r?2`2 7�`K2`bǶ BM7Q`K�iBQM Bb Q7i2M HBKBi2/ iQ i?2B` QrM 2tT2`B2M+2
�M/ i?�i Q7 i?2B` M2B;?#Q`b

JQ`2Qp2`- 2p2M bmKK�`v bi�iBbiB+b �#Qmi � i2+?MQHQ;vǶb T`Q}i�#BHBiv #�b2/ QM �KTH2 /�i� KB;?i
MQi #2 bm{+B2Mi iQ `2K2/v bi�iBbiB+�H #B�b2b, T2QTH2 �HbQ /BbTH�v � i2M/2M+v iQ mM/2`ĜBM72` 7`QK H�`;2
b�KTH2b U"2MD�KBM 2i �HX- kyRe- :`B{M �M/ hp2`bFv- RNNkVX AM7Q`K�iBQM +�KT�B;Mb i?�i T`QpB/2 b+B2M@
iB}+ 2pB/2M+2 bmTTQ`iBM; � M2r i2+?MQHQ;v K�v i?mb ?�p2 HBKBi2/ 2z2+i- bBM+2 7�`K2`b KB;?i +QMiBMm2 iQ
Qp2`r2B;?i BM/BpB/m�H M2;�iBp2 2tT2`B2M+2b Q` �M2+/Qi2b `2H�iBp2 iQ b22KBM;Hv +QM+HmbBp2 bi�iBbiB+�H 2pB@
/2M+2 i?�i `mMb +QmMi2`X h?Bb #B�b T`2p2Mib 7�`K2`b 7`QK ;`QrBM; +QM}/2Mi r?2M i?2v b?QmH/- K2�MBM;
i?�i i?2B` #2HB27b �`2 iQQ 2�bBHv br�v2/ #v M2r /�i�X am+? � #B�b- �HQM; rBi? Qi?2` bi�iBbiB+�H 2``Q`b
i?�i ;Bp2 mM/m2 r2B;?i iQ `2+2Mi Qmi+QK2b U2X;X- #�b2@`�i2 M2;H2+ic b22 E�?M2K�M �M/ hp2`bFv- RNdj
�M/ "2MD�KBM 2i �HX UkyR3VV- K�v i?2`27Q`2 mM/2`HB2 r?v bQK2 7�`K2`b b22K iQ brBi+? BM �M/ Qmi Q7
mbBM; � M2r i2+?MQHQ;v Qp2` iBK2 U2X;X am`B UkyRRVVX *QmMi2`BM; i?2b2 bi�iBbiB+�H #B�b2b Bb TQi2MiB�HHv
+`BiB+�H 7Q` bmbi�BM2/ �/QTiBQMX

a2H2+iBQM M2;H2+i �#Qp2- r2 ?B;?HB;?i2/ b2p2`�H r�vb i?�i 7�`K2`b K�v b2H2+iBp2Hv i`�MbKBi
BM7Q`K�iBQM U2X;X /m2 iQ /Bbi`B#miBQM�H +QM+2`Mb Q` 7Q` bQ+B�H BK�;2 KQiBp2bVX 6Q` i?Qb2 r?Q `2+2Bp2
i?Bb BM7Q`K�iBQM iQ T`QT2`Hv BMi2`T`2i Bib +QMi2Mi- i?2v Kmbi T`QT2`Hv �++QmMi 7Q` i?2 b2H2+iBQM T`Q+2bb
mM/2`HvBM; r?2M �M/ r?v 7�`K2`b b?�`2 BM7Q`K�iBQM BM i?2 }`bi TH�+2X 6�`K2`b KB;?i- 7Q` BMbi�M+2-
#2 2t+Bi2/ iQ i2HH i?2B` M2B;?#Q`b �M/ 7`B2M/b r?2M � M2rHv �/QTi2/ i2+?MQHQ;v rQ`Fb r2HH #mi b�v
MQi?BM; r?2M Bi rQ`Fb TQQ`HvX �Hi2`M�iBp2Hv- +QKT2iBiBp2 7�`K2`b K�v /2+B/2 iQ F22T BM7Q`K�iBQM
�#Qmi T`Q}i�#H2 i2+?MQHQ;B2b iQ i?2Kb2Hp2bX

AM 2�+? Q7 i?2b2 b+2M�`BQb- `�iBQM�H BM72`2M+2 `2[mB`2b bT2+B�H �ii2MiBQM iQ i?2 b2H2+iBQM `mH2, BM
i?2 }`bi +�b2- i�FBM; `2+QKK2M/�iBQMb �i 7�+2 p�Hm2 rQmH/ H2�/ 7�`K2`b iQ #2+QK2 Qp2`Hv QTiBKBbiB+
�#Qmi i?2 i2+?MQHQ;vc BM i?2 H�ii2`- Bi rQmH/ H2�/ i?2K iQ #2 Qp2`Hv T2bbBKBbiB+X 1MF2 UkyRdV T`QpB/2b
H�#Q`�iQ`v 2pB/2M+2 i?�i K�Mv BM/BpB/m�Hb +QKTH2i2Hv M2;H2+i i?2 7�+i i?�i i?2 bB;M�Hb i?2v `2+2Bp2 �`2
b2H2+i2/- 2bT2+B�HHv r?2M i?2 2MpB`QMK2Mi Bib2H7 Bb bQK2r?�i +QKTH2tX >Qr2p2`- Mm/;BM; T�`iB+BT�Mib
#v /`�rBM; i?2B` �ii2MiBQM iQ i?2 #B�b H2�/b iQ Km+? #2ii2` BM72`2M+2X

d G�#Q`
h?Bb b2+iBQM /Bb+mbb2b #2?�pBQ`�H Bbbm2b BM H�#Q` K�`F2ib BM /2p2HQTBM; +QmMi`B2bX 6B`bi- r2 ?B;?HB;?i ?Qr
rQ`F T�ii2`Mb BM TQQ` +QmMi`B2b /Bz2` 7`QK i?Qb2 BM `B+? +QmMi`B2bX AMbi2�/ Q7 N@iQ@8 rQ`F BM i?2 7Q`K�H

kNh?Bb ?�b #22M i2`K2/ ǳ"2HB27 BM i?2 G�r Q7 aK�HH LmK#2`bǴ #v hp2`bFv �M/ E�?M2K�M URNdRVX
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b2+iQ` �b BM `B+? +QmMi`B2b- H�#Q` K�`F2ib BM /2p2HQTBM; +QmMi`B2b �`2 BMbi2�/ +?�`�+i2`Bx2/ #v i?`22
72�im`2b i?�i KB;?i TQi2MiB�HHv BM+`2�b2 i?2 BKTQ`i�M+2 Q7 #2?�pBQ`�H #B�b2b, ?B;? H2p2Hb Q7 BM7Q`K�HBiv-
+�bm�H H�#Q`- �M/ b2H7@2KTHQvK2MiX

q2 /Bb+mbb 2pB/2M+2 QM rQ`F2` T`Q/m+iBpBiv �M/ H�#Q` bmTTHv BM /2p2HQTBM; +QmMi`B2b- BM+Hm/BM;
72K�H2 H�#Q`@7Q`+2 T�`iB+BT�iBQMc r�;2@b2iiBM; �M/ BM+2MiBp2b rBi? #2?�pBQ`�H rQ`F2`bc �M/ i?2 b2H2+iBQM
Q7 rQ`F2`bX

dXR G�#Q` K�`F2ib BM /2p2HQTBM; +QmMi`B2b
J�Mv 2+QMQKBbib �bbmK2 i?�i i?2 M�im`�H /27�mHi ivT2 Q7 H�#Q`@7Q`+2 T�`iB+BT�iBQM Bb 7mHH@iBK2 2KTHQv@
K2Mi QM � `2;mH�` b+?2/mH2 U2X;X N iQ 8- JQM/�v iQ 6`B/�vV- rBi? iBK2 /m`BM; i?Qb2 ?Qm`b #2BM; /2pQi2/
iQ rQ`F- �M/ Qi?2` iBK2 #2BM; /2pQi2/ iQ /QK2biB+ `2bTQMbB#BHBiB2bX q2 ivTB+�HHv �bbmK2 BKT2`bQM�H
2KTHQvK2Mi MQ`Kb �M/ H�rb ;Qp2`MBM; BMi2`�+iBQMb #2ir22M rQ`F2`b �M/ i?2B` K�M�;2`b /m`BM; i?2
rQ`F T2`BQ/X am+? rQ`F T�ii2`Mb �`2 7�` 7`QK i?2 ?BbiQ`B+�H MQ`K Q` i?2 +m``2Mi bBim�iBQM BM /2p2HQTBM;
+QmMi`B2b- r?2`2 K�Mv BM/BpB/m�Hb rQ`F BM 7�KBHv }`Kb rBi?Qmi � b?�`T /2HBM2�iBQM Q7 rQ`F �M/ /Q@
K2biB+ iBK2c �M/ Qi?2`b �`2 bm#D2+i iQ bQK2iBK2b +Q2`+Bp2- KmHiB@bi`�M/2/ `2H�iBQMb?BTb- 7Q` 2t�KTH2-
rQ`FBM; �b /QK2biB+ b2`p�Mib Q` 7Q` 72m/�HBbiB+ H�M/QrM2`b rBi? /2 7�+iQ TQHBiB+�H �mi?Q`BivX

aQK2 ?BbiQ`B�Mb Q7 i?2 AM/mbi`B�H _2pQHmiBQM �`;m2 i?�i Bi Bb MQi �i �HH M�im`�H 7Q` T2QTH2 iQ rQ`F
`2;mH�` ?Qm`b BM 7�+iQ`B2b mM/2` 7�+iQ`v /Bb+BTHBM2- �M/ i?�i T2�b�Mib ?�/ iQ #2 im`M2/ BMiQ rQ`F2`b
i?`Qm;? T`2bbm`2b HBF2 2M+HQbm`2b �M/ i?`Qm;? /2pB+2b HBF2 7�+iQ`v #2HHb �M/ T`QpBbBQMb iQ HQ+F Qmi
rQ`F2`b r?Q b?Qr2/ mT H�i2X J�Mv ?BbiQ`B�Mb �M/ bQK2 2+QMQKBbib U2X;X- J�`;HBM URNd9V- h?QKTbQM
URNedVV ?�p2 �`;m2/ i?�i i?2 BMi`Q/m+iBQM Q7 i?2 M2r K�M�;2K2Mi i2+?MQHQ;v Q7 7�+iQ`v /Bb+BTHBM2 r�b
�b BKTQ`i�Mi iQ i?2 AM/mbi`B�H _2pQHmiBQM �b �Mv Tm`2Hv i2+?MQHQ;B+�H BMMQp�iBQMX am+? b+?QH�`b i2M/ iQ
b22 7�+iQ`v /Bb+BTHBM2 �b BKTQb2/ QM rQ`F2`b #v +�TBi�HBbib- �M/ T2`?�Tb �b K�/2 TQbbB#H2 QMHv #v i?2
/BbTQbb2bbBQM Q7 7�`K2`b #v 2M+HQbm`2 Q7 i?2 +QKKQMbX

*H�`F URNN9V im`Mb i?Bb BMi2`T`2i�iBQM QM Bib ?2�/- rBi? � Km+? KQ`2 #2MB;M pB2r Q7 i?2 `QH2 Q7
7�+iQ`v /Bb+BTHBM2X >2 �`;m2b i?�i rQ`F2`b i?2Kb2Hp2b T`272``2/ i?2 BMi`Q/m+iBQM Q7 7�+iQ`v /Bb+BTHBM2
�b � +QKKBiK2Mi /2pB+2X >2 MQi2b i?�i mM/2` i?2 QH/2` TmiiBM;@Qmi bvbi2K- rQ`F2`b ǳ7`2[m2MiHv F2Ti
B``2;mH�` ?Qm`b- Q7i2M i�FBM; Qz JQM/�v UǵaiX JQM/�vǶV �M/ 2p2M hm2b/�v �M/ rQ`FBM; HQM; ?Qm`b QM
h?m`b/�v �M/ 6`B/�vǴ U*H�`F- RNN9VX *H�`F TQbBib i?�i rQ`F2`b p�Hm2/ i?2 +QMbi`�BMib BKTQb2/ QM i?2B`
#2?�pBQ` #v 7�+iQ`v /Bb+BTHBM2 #2+�mb2 i?Bb ?2HT2/ KBiB;�i2 i?2B` b2H7@+QMi`QH T`Q#H2KbX

AM7Q`K�HBiv �M/ b2H7@2KTHQvK2Mi G�#Q` K�`F2ib BM /2p2HQTBM; +QmMi`B2b �`2 +?�`�+i2`Bx2/ #v
?B;? H2p2Hb Q7 BM7Q`K�HBiv �M/ b2H7@2KTHQvK2MiX JQbi T2QTH2 BM /2p2HQTBM; +QmMi`B2b �`2 b2H7@2KTHQv2/X
h?2 K�DQ`Biv Q7 i?2 `m`�H TQTmH�iBQM QT2`�i2b � 7�`K BM KQbi /2p2HQTBM; +QmMi`B2b- r?BH2 K�Mv �//BiBQM@
�HHv QT2`�i2 � MQM@�;`B+mHim`�H #mbBM2bbX h?2 TQQ` �`2 ?B;?Hv HBF2Hv iQ #2 b2H7@2KTHQv2/ 2Mi`2T`2M2m`b-
TQi2MiB�HHv `mMMBM; KmHiBTH2 KB+`Q2Mi2`T`Bb2b Q` Dm;;HBM; +�bm�H H�#Q` �M/ #mbBM2bb U"�M2`D22 �M/ .m~Q-
kyydVX AM +QMi`�bi- QMHv RkW Q7 2KTHQvK2Mi BM P1*. +QmMi`B2b Bb b2H7@2KTHQvK2MiX

aQK2 bi�M/�`/ 2tTH�M�iBQMb 7Q` i?2 H�+F Q7 H�`;2 }`Kb- �M/ i?2 T`2p�H2M+2 Q7 b2H7@2KTHQvK2Mi BM
/2p2HQTBM; +QmMi`B2b- �`2 �;2M+v T`Q#H2Kb- +`2/Bi +QMbi`�BMib �M/ T`2/�iBQMX � TQi2MiB�H �//BiBQM�H
2tTH�M�iBQM Bb i?�i `2;mH�` 2KTHQvK2Mi K�v bBKTHv #2 +QbiHB2` 7Q` rQ`F2`b BM TQQ` +QmMi`B2bX 6B`bi-
Bi K�v #2 ?�`/2` iQ ?QH/ � 7Q`K�H DQ# bBKTHv #2+�mb2 Q7 i?2 HBF2HB?QQ/ Q7 mMT`2/B+i�#H2 /2K�M/b QM
QM2Ƕb iBK2X 6Q` 2t�KTH2- vQm K�v ?�p2 iQ ;Q iQ i?2 ?QbTBi�H rBi? 7�KBHv K2K#2`b r?2M i?2v ;2i bB+F
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iQ 2Mbm`2 i?2v `2+2Bp2 [m�HBiv +�`2- Q` vQm K�v vQm`b2H7 #2 KQ`2 HBF2Hv iQ ;2i bB+FX a2+QM/- T`272`2M+2b
7Q` rQ`F b+?2/mH2b K�v 72�im`2 bi`�i2;B+ +QKTH2K2Mi�`BiB2b- r?B+? K�F2 }t2/ b+?2/mH2/ mM�ii`�+iBp2
r?2M Qi?2`b /Q MQi �HbQ ?�p2 i?2KX

AM i?2 lMBi2/ ai�i2b- J�b �M/ S�HH�Bb UkyRdV b?Qr i?�i rQ`F2`b TH�+2 HBiiH2 p�Hm2 QM rQ`F@?Qm`b
~2tB#BHBiv- �M/ BMbi2�/ ?�p2 � bi`QM; T`272`2M+2 7Q` JQM/�vĜ6`B/�v N@iQ@8 DQ#bX AM +QMi`�bi- BM /2p2HQTBM;
+QmMi`B2b- r?2`2 KQbi Qi?2`b �`2 b2H7@2KTHQv2/ Q` 2M;�;2/ BM +�bm�H /�v@H�#Q`- ?�pBM; � }t2/ b+?2/mH2
K�v #2 mM�ii`�+iBp2X aQ+B�H 2tT2+i�iBQMb 7Q` T�`iB+BT�iBQM BM 2p2Mib HBF2 r2//BM;b �M/ 7mM2`�Hb K�v
#2 b?�T2/ #v i?2 7�+i i?�i KQbi �/mHib ?�p2 ~2tB#H2 b+?2/mH2bX h?Bb 7�+i K�v T�`iHv 2tTH�BM r?v
7Q`K�H@b2+iQ` DQ#b BM TQQ` +QmMi`B2b Q7i2M +QK2 rBi? � r�;2 T`2KBmKX am+? � T`2KBmK K�v BM T�`i
#2 � +QKT2Mb�iBM; /Bz2`2MiB�H �M/ MQi bBKTHv `2~2+i � ?B;?2` K�`;BM�H T`Q/m+i Q7 H�#Q` BM i?2 7Q`K�H
b2+iQ`X Ai Bb �HbQ +QMbBbi2Mi rBi? i?2 /Q+mK2Mi2/ ?B;? �#b2M+2 `�i2b Q7 2KTHQv22b 2p2M BM i?2 T`Bp�i2
b2+iQ` BM /2p2HQTBM; +QmMi`B2b UE`2K2` 2i �HX- kyy8VX

AM bi�M/�`/ KQ/2Hb Q7 /2p2HQTK2Mi bm+? �b i?2 >�``Bb �M/ hQ/�`Q URNdyV KQ/2H- 7�+iQ`v DQ#b �`2
?B;?Hv /2bB`�#H2 �M/ T`QpB/2 H�`;2 `2MibX J�Mv 2+QMQKBbib �bbmK2 i?�i /BbiQ`iBQM�`v mMBQMb- Q` bi�i2@
QrM2/ }`Kb- Q` H�#Q` H2;BbH�iBQM T`QpB/2 i?2b2 `2MibX �M �Hi2`M�iBp2 T2`bT2+iBp2 Bb i?�i i?2b2 DQ#b �`2
MQi T�`iB+mH�`Hv /2bB`�#H2X "H�iiK�M �M/ .2`+QM UkyR3V `�M/QKHv �bbB;M BM/mbi`B�H DQ#b BM 1i?BQTB�
�M/ }M/ i?�i rQ`F2`b [mB+FHv [mBi �M/ KQp2 iQ /Bz2`2Mi b2+iQ`bX

PM2 BKTHB+�iBQM Q7 b2H7@2KTHQvK2Mi �M/ BM7Q`K�H 2KTHQvK2Mi Bb i?�i rQ`F2`b Q7i2M b2i i?2B` QrM
rQ`F ?Qm`b �M/ 2zQ`i- rBi?Qmi i?2 bi`m+im`2- +QKKBiK2Mi �M/ MQ`Kb T`QpB/2/ #v 7Q`K�H 2KTHQv2`bX
h?Bb 72�im`2 K�F2b #2?�pBQ`�H T?2MQK2M� bm+? �b HBKBi2/ b2H7@+QMi`QH �M/ BM+QK2@i�`;2iBM; TQi2MiB�HHv
KQ`2 BKTQ`i�Mi BM H�#Q` K�`F2ib BM /2p2HQTBM; +QmMi`B2bX *QMbBbi2Mi rBi? i?Bb ?vTQi?2bBb- 6�7+?�KTb
URNNjV �M/ "�B`/ 2i �HX UkyReV }M/ p2`v HQr ?Qm`b rQ`F2/ BM �;`B+mHim`2 BM bQK2 T�`ib Q7 �7`B+�, Dmbi
NX3 ?Qm`b T2` r22F �KQM; vQmM; E2Mv�M �/mHib 2KTHQv2/ BM �;`B+mHim`2X AM +QMi`�bi- "B+F 2i �HX UkyR3V
?�`KQMBx2 bm`p2v 2pB/2M+2 7`QK 9N +QmMi`B2b U�Hi?Qm;? KBbbBM; AM/B�- *?BM� �M/ H�`;2 T�`ib Q7 am#@
a�?�`�M �7`B+�V �M/ +QM+Hm/2 i?�i T2QTH2 BM TQQ` +QmMi`B2b rQ`F KQ`2 ?Qm`b QM �p2`�;2 i?�M i?Qb2 BM
`B+? +QmMi`B2bX q?BH2 r2 /Q MQi v2i ?�p2 � 7mHH mM/2`bi�M/BM; Q7 H�#Q` bmTTHv /Bz2`2M+2b �+`Qbb `B+?
�M/ TQQ` +QmMi`B2b- r2 /Bb+mbb /B`2+i 2pB/2M+2 QM b2H7@+QMi`QH T`Q#H2Kb �i rQ`F BM a2+iBQM dXk #2HQrX

*�bm�H H�#Q` BM �;`B+mHim`�H H�#Q` K�`F2ib h?2 b?�`2 Q7 i?2 TQTmH�iBQM 2KTHQv2/ BM �;`B@
+mHim`2 Bb Km+? ?B;?2` BM TQQ` +QmMi`B2b i?�M BM `B+? +QmMi`B2bX q?BH2 KQbi �;`B+mHim`�H T`Q/m+iBQM BM
TQQ` +QmMi`B2b Q++m`b QM bK�HH?QH/2` 7�`Kb- rBi? 7�KBHv H�#Q` �b �M BMTmi- i?2`2 Bb �HbQ � ?B;?Hv �+iBp2
�;`B+mHim`�H H�#Q` K�`F2iX JQbi 7�`Kb 2KTHQv QmibB/2 rQ`F2`b 7Q` b?Q`i bT2HHb mbBM; BM7Q`K�H +QMi`�+ibc
T`QpB/BM; H�#Q` BM bm+? K�`F2ib Bb �M BKTQ`i�Mi bQm`+2 Q7 2�`MBM;b- 2bT2+B�HHv 7Q` i?2 TQQ`2bi �KQM;bi
i?2 TQQ` UE�m`- kyRNVX

>Qr 2{+B2Mi �`2 i?2b2 H�#Q` K�`F2ib\ �i }`bi ;H�M+2- �;`B+mHim`�H H�#Q` K�`F2ib BM TQQ` +QmMi`B2b
rQmH/ �TT2�` iQ b�iBb7v K�Mv Q7 i?2 +QM/BiBQMb 7Q` +QKT2iBiBp2 K�`F2ib, K�Mv bK�HH #mv2`b �M/ b2HH2`b
Q7 H�#Q`- rBi?Qmi 7Q`K�H mMBQMb Q` 2M7Q`+2/ KBMBKmK r�;2bX u2i- bm`T`BbBM;Hv- bm+? K�`F2ib 2t?B#Bi
b2p2`�H 72�im`2b bm+? �b r�;2 `B;B/Biv �M/ HBKBi2/ r�;2 /BbT2`bBQMX q2 /Bb+mbb i?2b2 BM a2+iBQM dXj
#2HQrX

_QH2 Q7 i?2 Tm#HB+ b2+iQ` 6Q`K�H 2KTHQvK2Mi BM /2p2HQTBM; +QmMi`B2b Bb Q7i2M /QKBM�i2/ #v
i?2 bi�i2X h?2 Tm#HB+ b2+iQ` BM TQQ` +QmMi`B2b Bb �M �ii`�+iBp2 2KTHQv2`X Ai T`QpB/2b � H�`;2 r�;2
T`2KBmK Qp2` i?2 T`Bp�i2 b2+iQ` UKm+? KQ`2 bQ i?�M BM `B+? +QmMi`B2bV- T`QpB/2b DQ# b2+m`Biv rBi? 72r
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+?�M+2b Q7 #2BM; }`2/- �M/ `�`2Hv miBHBx2b BM+2MiBp2b Q` T2`7Q`K�M+2 T�v U6BM�M 2i �HX- kyRdVX h?Bb Tm#HB+
b2+iQ` ivTB+�HHv /Q2b [mBi2 TQQ`Hv �i T`QpB/BM; Tm#HB+ b2`pB+2b bm+? �b 2/m+�iBQM- ?2�Hi?- b�MBi�iBQM �M/
H�r@�M/@Q`/2`- `2H�iBp2 iQ `B+? +QmMi`B2bX � `2+2Mi HBi2`�im`2 BM /2p2HQTK2Mi 2+QMQKB+b ?�b mb2/ }2H/
2tT2`BK2Mib iQ bim/v i?2 T2`bQMM2H 2+QMQKB+b Q7 i?2 bi�i2- BM+Hm/BM; iQTB+b `2H�i2/ iQ #2?�pBQ`�H H�#Q`,
i?2 b2H2+iBQM Q7 T`QbQ+B�H rQ`F2`b- �M/ i?2 `2bTQMb2 iQ KQM2i�`v �M/ MQM@KQM2i�`v BM+2MiBp2bX q2
/Bb+mbb bQK2 Q7 i?2b2 Bbbm2b BM a2+iBQM dX9 #2HQrX

q?BH2 K�Mv ?�p2 b22M i?2 ?B;? �#b2M+2 `�i2b �KQM; ;Qp2`MK2Mi bQ+B�H b2`pB+2 2KTHQv22b HBF2 i2�+?@
2`b �M/ ?2�Hi? rQ`F2`b �b 2pB/2M+2 Q7 r2�F BM+2MiBp2b �M/ TQQ` �++QmMi�#BHBiv BM i?2 Tm#HB+ b2+iQ`- Bi Bb
rQ`i? MQiBM; i?�i �#b2M+2 `�i2b Q7 i2�+?2`b BM T`Bp�i2 b+?QQHb �`2 �HbQ p2`v ?B;? U2X;X- kkX3W BM AM/B�M
T`Bp�i2 b+?QQHb- E`2K2` 2i �HX Ukyy8VVX PM2 BMi2`T`2i�iBQM Q7 i?Bb 7�+i Bb i?�i ?B;? �#b2M+2 `�i2b �`2 BM
7�+i T�`i Q7 �M 2{+B2Mi +QMi`�+i #2+�mb2 2KTHQv22b }M/ � `2;mH�` N@iQ@8 b+?2/mH2 iQ #2 p2`v +QbiHvX

aQ+B�H MQ`Kb �M/ M2irQ`Fb aQ+B�H MQ`Kb �M/ M2irQ`Fb TH�v �M BKTQ`i�Mi `QH2 BM H�#Q` K�`@
F2ib BM /2p2HQTBM; +QmMi`B2b- Dmbi �b BM `B+? +QmMi`B2bX >Qr2p2`- i?2 M�im`2 Q7 i?2 MQ`Kb �M/ bQ+B�H
T`2bbm`2b K�v /Bz2`X 6Q` BMbi�M+2- K�Mv /2p2HQTBM; +QmMi`B2b ?�p2 bi`QM; MQ`Kb �;�BMbi 72K�H2 H�#Q`
7Q`+2@T�`iB+BT�iBQMX AM AM/B�- i?2 +�bi2 bvbi2K T`2b+`B#2b MQ`Kb `2;�`/BM; �TT`QT`B�i2 Q++mT�iBQMb 7Q`
BM/BpB/m�Hb #�b2/ QM i?2B` BM?2`Bi2/ +�bi2 U�Hi?Qm;? bm`T`BbBM;Hv HBiiH2 `2+2Mi rQ`F BM 2+QMQKB+b bim/B2b
?Qr i?Bb /BbiQ`ib Q++mT�iBQM�H +?QB+2VX :Bp2M i?2 BKTQ`i�M+2 Q7 FBM Q` +�bi2 M2irQ`Fb BM TQQ` +QmMi`B2b-
DQ# b2�`+? �M/ `272``�Hb Q7i2M ~Qr �HQM; i?2b2 M2irQ`Fb- H2�/BM; iQ TQi2MiB�HHv BM2{+B2Mi K�i+?BM; Q7
rQ`F2`b rBi? DQ#b U"2�K�M �M/ J�;`m/2`- kyRkVX h?2 #�``B2`b iQ i?2 2{+B2Mi �HHQ+�iBQM Q7 rQ`F2`b
iQ DQ#běbm+? �b /m2 iQ MQ`Kb �;�BMbi rQK2M Q` Qi?2` /Bb�/p�Mi�;2/ ;`QmTb rQ`FBM;ěK�v ?�p2 H�`;2
�;;`2;�i2 2z2+ib QM ;`Qri?- �b ?�b #22M bim/B2/ BM i?2 +�b2 Q7 i?2 lMBi2/ ai�i2b U>bB2? 2i �HX- kyR3VX

AM �//BiBQM- HB72 7Q` rQ`F2`b �M/ 2p2M 2KTHQv2`b BM TQQ` +QmMi`B2b 72�im`2b K�Mv /2T`Bp�iBQMb, i?2
b+�`+Biv Q7 KQM2v- i?2 T`2p�H2M+2 Q7 2MpB`QMK2Mi�H 7�+iQ`b bm+? �b MQBb2 �M/ ?2�i- �M/ ?2�Hi? Bbbm2b
bm+? �b +?`QMB+ bH22T /2T`Bp�iBQM �KQM; i?2 m`#�M TQQ`X q?BH2 r2 /Bb+mbb i?2b2 7�+iQ`b BM /2i�BH BM
a2+iBQM Ry QM i?2 Tbv+?QHQ;v Q7 TQp2`iv- i?2v K�v �HbQ ?�p2 BKTHB+�iBQMb 7Q` rQ`F2` T`Q/m+iBpBivX

dXk G�#Q` bmTTHv �M/ rQ`F2` T`Q/m+iBpBiv

a2H7@+QMi`QH T`Q#H2Kb PM2 BKTHB+�iBQM Q7 BM7Q`K�H rQ`F Bb i?�i T`Q/m+iBpBiv K�v #2 KQ`2 BM@
~m2M+2/ #v #2?�pBQ`�H #B�b2bX :Bp2M i?2 H�+F Q7 /B`2+i Q` BM/B`2+i bmT2`pBbBQM #v rQ`F2`b BM BM7Q`K�H
H�#Q` K�`F2ib- i?2 +QMb2[m2M+2b Q7 rQ`F2`bǶ b2H7@+QMi`QH T`Q#H2Kb +QmH/ #2 T�`iB+mH�`Hv T`QMQmM+2/X
aQK2QM2 r?Q Bb b2H7@2KTHQv2/ rBHH HBF2Hv MQi 7�+2 i?2 b�K2 +QMb2[m2M+2b Q7 �``BpBM; H�i2 �i rQ`F Q` Q7
MQi b?QrBM; mT �i �HH- 7Q` 2t�KTH2- �b bQK2QM2 rBi? � }t2/ b+?2/mH2 �M/ � bmT2`pBbQ` iQ `2TQ`i iQX
h?2 AM/B�M `B+Fb?�r /`Bp2`b �M/ Qi?2` HQr@BM+QK2 rQ`F2`b bim/B2/ BM a+?BH#�+? UkyRNV- r?Q Q7i2M rQ`F
r?BH2 BM2#`B�i2/- �`2 QMHv �#H2 iQ /Q bQ #2+�mb2 i?2v �`2 b2H7@2KTHQv2/X

E�m` 2i �HX UkyRyV bim/v r?2i?2` rQ`F2`b T`272` +QMi`�+ib i?�i ?2HT i?2K +QKKBi iQ rQ`FBM; KQ`2
iQ Qp2`+QK2 b2H7@+QMi`QH T`Q#H2KbX am+? b2H7@+QMi`QH T`Q#H2Kb �i rQ`F K�v #2 /Bz2`2Mi i?�M BM Qi?2`
/QK�BMb #2+�mb2- BM �//BiBQM iQ `2/m+BM; i?2 rQ`F2`Ƕb r2H7�`2- i?2v +�M ?m`i T`Q}ibX h?2 2tBbi2M+2 Q7
b2H7@+QMi`QH T`Q#H2Kb 7mM/�K2Mi�HHv +?�M;2b i?2 M�im`2 Q7 i?2 +QMi`�+iBM; T`Q#H2K- BM i?�i #Qi? T�`iB2b
?�p2 BMi2`2bib BM BM+2MiBpBxBM; i?2 rQ`F2` iQ 2t2`i KQ`2 2zQ`i BM i?2 7mim`2X 6m`i?2`KQ`2- r?2`2�b BM
Qi?2` +QMi2tib +QKKBiK2Mi K2+?�MBbKb rBHH QMHv �`Bb2 B7 �;2Mib �`2 bQT?BbiB+�i2/ �M/ /2K�M/ i?2K-
2KTHQv2`b K�v 2H2+i iQ /2bB;M +QMi`�+ib i?�i KBiB;�i2 b2H7@+QMi`QH T`Q#H2Kb 2p2M B7 i?2 2KTHQv22 Bb M�śp2
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Q` /Q2b MQi /2K�M/ i?2K 2tTHB+BiHvX h?2 �mi?Q`b bT2+mH�i2 i?�i i?Bb K�v #2 i?2 `2�bQM r?v 2KTHQv2`b
Q7i2M BKTQb2 +QMi`�+ib rBi? T`Q/m+iBQM KBMBKmKb- bm+? �b i?2 7Q`iv@?Qm` rQ`F r22F- r?2`2 2KTHQv22b
?�p2 HBiiH2 �mi?Q`Biv Qp2` ?Qr Km+? i?2v rQ`F- �M/ BMbi2�/ Kmbi 2H2+i iQ 2Bi?2` rQ`F i?2 /2bB;M�i2/
�KQmMi Q` `BbF #2BM; }`2/X

lbBM; 2pB/2M+2 7`QK � Rj@KQMi? }2H/ 2tT2`BK2Mi BM AM/B�- E�m` 2i �HX UkyR8V BMp2biB;�i2 r?2i?2`
+QKKBiK2Mi +QMi`�+ib +�M ?2HT rQ`F2`b i�+FH2 i?2B` b2H7@+QMi`QH T`Q#H2Kb �M/ BM+`2�b2 i?2B` T`Q/m+@
iBpBivX aim/v T�`iB+BT�Mib r2`2 ?B`2/ �b 7mHH@iBK2 /�i�@2Mi`v rQ`F2`b �M/ T�B/ � TB2+2 `�i2 7Q` QmiTmi-
rBi?Qmi `2bi`B+iBQMb QM i?2B` ?Qm`b- bQ i?�i i?2v +QmH/ H�`;2Hv /2i2`KBM2 i?2Kb2Hp2b ?Qr Km+? i?2v
rQmH/ T`Q/m+2 �M/ #2 T�B/X h?2M- QM `�M/QKHv b2H2+i2/ /�vb- i?2 2tT2`BK2Mi2`b ;�p2 rQ`F2`b i?2 QT@
iBQM iQ b2i � i�`;2i QmiTmi H2p2H 7Q` i?2 /�vX A7 i?2B` `2�HBx2/ QmiTmi 72HH #2HQr i?2 +?Qb2M i�`;2i- rQ`F2`b
`2+2Bp2/ � TB2+2 `�i2 i?�i r�b ?�H7 Q7 i?2 mbm�H `�i2c B7 i?2B` QmiTmi 2t+22/2/ i?2 i�`;2i- i?2v `2+2Bp2 i?2
mbm�H TB2+2 `�i2X *?QQbBM; � TQbBiBp2 i�`;2i +`2�i2b � /QKBM�i2/ +QMi`�+i- BM i?�i i?2 +QMi`�+i TmMBb?2b
HQr QmiTmi #mi /Q2b MQi `2r�`/ ?B;? QmiTmi `2H�iBp2 iQ � +QMi`�+i rBi? MQ i�`;2iX *`m+B�HHv- �T�`i 7`QK
TQi2MiB�H #QQbib BM T`Q/m+iBpBiv �M/ H�#Q` bmTTHv- i?2`2 Bb MQ `2�bQM 7Q` rQ`F2`b iQ +?QQb2 � TQbBiBp2
i�`;2i bBM+2 /QBM; bQ +�M QMHv `2/m+2 rQ`F2`bǶ T�v 7Q` �Mv ;Bp2M rQ`F2` 2zQ`iX

qQ`F2`b b2i � TQbBiBp2 i�`;2i jeW Q7 i?2 iBK2 r?2M Qz2`2/ i?2 QTiBQM iQ +?QQb2 � i�`;2i H2p2H-
i?mb b2H2+iBM; � /QKBM�i2/ +QMi`�+i i?�i BM+2MiBpBx2/ `2�+?BM; i?2 i�`;2iX qQ`F2`b �HbQ 2t2`i2/ KQ`2
2zQ`i �b i?2 `�M/QKHv �bbB;M2/ T�v/�v �TT`Q�+?2/- bm;;2biBM; ?B;? H2p2Hb Q7 rQ`F2` BKT�iB2M+2 �M/ i?2
2tBbi2M+2 Q7 b2H7@+QMi`QH T`Q#H2KbXjy h?2 �mi?Q`b �`;m2 i?�i rQ`F2`b +?Qb2 i?2b2 /QKBM�i2/ +QMi`�+ib iQ
Qp2`+QK2 b2H7@+QMi`QH T`Q#H2Kb �M/ +QKKBi i?2Kb2Hp2b iQ rQ`FBM; � +2`i�BM �KQmMiX AM/22/- +?QQbBM;
bm+? � +QMi`�+i BM+`2�b2/ rQ`F2` QmiTmi- rBi? �M 2z2+i Q7 i?2 b�K2 bBx2 �b �M R3W BM+`2�b2 BM i?2 TB2+2
`�i2X h?Qb2 r?Q ?�/ ;`2�i2` T�v/�v 2z2+ib r2`2 KQ`2 HBF2Hv iQ +?QQb2 TQbBiBp2 i�`;2ib r?2M Qz2`2/
�M/ ?�/ H�`;2` BM+`2�b2b BM QmiTmi mM/2` i?2b2 +QMi`�+ib `2H�iBp2 iQ i?2 bi�M/�`/ +QMi`�+iX �b bQK2
rQ`F2`b K�v #2 M�śp2 �#Qmi i?2B` H2p2H Q7 b2H7@+QMi`QH- �M/ i?mb K�v MQi +?QQb2 +QKKBiK2Mi /2bTBi2
?�pBM; b2H7@+QMi`QH T`Q#H2Kb- i?2b2 2biBK�i2b K�v #2 � HQr2` #QmM/ QM i?2 2ti2Mi Q7 iBK2 BM+QMbBbi2M+v
�M/ i?2 TQi2MiB�H Q7 i?2b2 FBM/b Q7 +QMi`�+ib iQ BM+`2�b2 T`Q/m+iBpBivX

h?Bb `2bmHi Bb +QMbBbi2Mi rBi? i?2 2tTH�M�iBQM i?�i i?2 rQ`F2`b rBi? i?2 ;`2�i2bi b2H7@+QMi`QH T`Q#H2Kb
#2M2}i2/ i?2 KQbi 7`QK i?2 /QKBM�i2/ +QMi`�+ibX >Qr2p2`- B7 i?2`2 Bb ?2i2`Q;2M2Biv �KQM; rQ`F2`b
BM i?2 2ti2Mi Q7 b2H7@+QMi`QH T`Q#H2Kb- rQ`F2`b r?Q /Q MQi ?�p2 bi`QM; b2H7@+QMi`QH T`Q#H2Kb K�v #2
K�/2 rQ`b2 Qz #v i?2 7�+i i?�i Qi?2` rQ`F2`b ?�p2 b2H7@+QMi`QH T`Q#H2KbX h?Bb BMbB;?i bi�M/b BM b?�`T
+QMi`�bi iQ Qi?2` 2[mBHB#`BmK b2iiBM;b BM r?B+?- 7Q` 2t�KTH2- i?2 ;vK K2K#2`b?BT b2iiBM; BM r?B+? �;2Mib
rBi? KQ`2 bi�M/�`/ T`272`2M+2b 2z2+iBp2Hv #2M2}i 7`QK i?2 }`KǶb 2zQ`ib iQ 2tTHQBi i?2 T`272`2M+2b Q7
#2?�pBQ`�H �;2Mib bBM+2 }`Kb �`2 bm#D2+i iQ � x2`Q@T`Q}i +QM/BiBQM BM 2[mBHB#`BmKX AM i?Bb +QMi2ti- i?2`2
Bb �M �/p2`b2 b2H2+iBQM T`Q#H2K BM r?B+? }`Kb K�v #2 7Q`+2/ iQ Qz2` +QMi`�+ib rBi? /`�+QMB�M rQ`F
`mH2b iQ �pQB/ b2H2+iBM; mM/2bB`�#H2 rQ`F2`b- 2p2M B7 i?Qb2 /`�+QMB�M rQ`F `mH2b �`2 MQi �TT`QT`B�i2 7Q`
KQbi rQ`F2`bX

_272`2M+2@/2T2M/2M+2 �M/ BM+QK2 i�`;2iBM; �MQi?2` BKTHB+�iBQM Q7 b2H7@2KTHQvK2Mi rBi?
~2tB#H2 b+?2/mH2b Bb i?�i rQ`F2`b K�v 2M;�;2 BM p�`BQmb 7Q`Kb Q7 BM+QK2 Q` 2zQ`i i�`;2iBM;X AM ?Bb #QQF-
h?2 S`Qi2bi�Mi 1i?B+ �M/ i?2 aTB`Bi Q7 *�TBi�HBbK- q2#2` �`;m2/ i?�i T2�b�Mib BM i`�/BiBQM�H bQ+B2iB2b
?�p2 r?�i KQ/2`M 2+QMQKBbib rQmH/ H�#2H � #�+Fr�`/@#2M/BM; H�#Q` bmTTHv +m`p2 �M/ +QMi`�bi2/ i?Bb

jy�Hi?Qm;? MQi2 i?�i � bi�M/�`/ KQ/2H Q7 T`2b2Mi #B�b rQmH/ MQi BKTHv ?B;?2` 2zQ`i +HQb2` iQ i?2 T�v/�v- mMH2bb rQ`F2`b
�`2 b2p2`2Hv HB[mB/Biv@+QMbi`�BM2/X
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iQ r?�i ?2 b�r �b i?2 T`2/B+iBQMb Q7 KQ/2Hb Q7 `�iBQM�H 2+QMQKB+ �+iQ`bX
AM � bi�iB+ H�#Q`@bmTTHv KQ/2H- i?2`2 �`2 QTTQbBM; BM+QK2 �M/ bm#biBimiBQM 2z2+ib- bQ i?2 `2bTQMb2

iQ � r�;2 BM+`2�b2 Bb i?2Q`2iB+�HHv �K#B;mQmbX >Qr2p2`- BM � /vM�KB+ KQ/2H BM r?B+? i?2`2 �`2 ?B;?@
7`2[m2M+v r�;2 b?Q+Fb- �M/ BM/BpB/m�Hb ?�p2 � +QMbi�Mi 2tTQM2MiB�H /Bb+QmMi 7�+iQ`- 7Q` �Mv TH�mbB#H2
T�`�K2i2` p�Hm2b- H�#Q` bmTTHv rQmH/ BM+`2�b2 BM `2bTQMb2 iQ i2KTQ`�`v r�;2 BM+`2�b2b U2X;X- Gm+�b �M/
_�TTBM; URNeNVVX "�+Fr�`/ #2M/BM; H�#Q` bmTTHv +QmH/ #2 ;2M2`�i2/ mM/2` �i H2�bi irQ #2?�pBQ`�H
biQ`B2b, `272`2M+2@/2T2M/2Mi T`272`2M+2b �M/ T`2b2Mi #B�bX 6B`bi- r2 /Bb+mbb `272`2M+2@/2T2M/2Mi H�#Q`
bmTTHv- r?B+? ?�b `2+2Bp2/ � ;`2�i /2�H Q7 �ii2MiBQM BM i?2 #2?�pBQ`�H HBi2`�im`2X

�M �+iBp2 HBi2`�im`2 ?�b bim/B2/ r?2i?2` rQ`F2`b bm+? �b i�tB@/`Bp2`b- r?Q +�M b2i i?2B` QrM ?Qm`b-
`2bTQM/ iQ r�;2 b?Q+Fb �b M2Q+H�bbB+�H KQ/2Hb rQmH/ T`2/B+i U#v BM+`2�b2 H�#Q` bmTTHv r?2M r�;2b �`2
?B;?V- Q` B7 i?2v BMbi2�/ 2t?B#Bi BM+QK2@i�`;2iBM; /m2 iQ `272`2M+2@/2T2M/2M+2 Ubm+? i?�i 72r2` ?Qm`b Q7
rQ`F �`2 bmTTHB2/ r?2M i?2 r�;2 Bb ?B;?- bBM+2 i?2 `272`2M+2 TQBMifBM+QK2 i�`;2i Bb �ii�BM2/ bQQM2` QM
?B;?@r�;2 /�vbVXjR q?BH2 i?2`2 `2K�BMb � /2#�i2 BM i?Bb HBi2`�im`2- KQbi 2pB/2M+2 TQBMib iQr�`/b bQK2
`QH2 7Q` BM+QK2 i�`;2ib �M/ `272`2M+2 /2T2M/2M+2- rBi? M2;�iBp2 /�BHv r�;2 2H�biB+BiB2b U2X;X h?�F`�H
�M/ hƬ- kyR3VX

h?2 HBi2`�im`2 QM `272`2M+2@/2T2M/2Mi H�#Q` bmTTHv ?�b H�`;2Hv #22M mb2/ iQ T`QpB/2 b?�`T i2bib
Q7 `272`2M+2@/2T2M/2M+2 BM i?2 }2H/- `�i?2` i?�M #2+�mb2 Q7 i?2 BM?2`2Mi 2+QMQKB+ BKTQ`i�M+2 Q7 /�BHv
H�#Q` bmTTHv BM `B+? +QmMi`B2b UPǶ.QMQ;?m2 �M/ aT`2M;2` UkyR3V BM oQHmK2 R Q7 i?Bb ?�M/#QQFVX AM TQQ`
+QmMi`B2b- ;Bp2M i?2 ?B;? b?�`2 Q7 b2H7@2KTHQvK2Mi- i?Bb T?2MQK2MQM +QmH/ #2 `�i?2` KQ`2 BKTQ`i�MiX
1+QMQKBbib bim/vBM; /2p2HQTBM; +QmMi`B2b ?�p2 #2;mM iQ �TTHv i?Bb B/2� iQ bim/vBM; H�#Q` bmTTHv
U�M/2`b2M 2i �HX UkyR9V- .mT�b 2i �HX UkyR3#V- :BMû 2i �HX UkyRdVVX "2HQr- r2 /Bb+mbb QM2 bm+? T�T2` BM
/2i�BHX

.mT�b 2i �HX UkyR3#V bim/v i?2 H�#Q` bmTTHv Q7 E2Mv� #B+v+H2@i�tB /`Bp2`bX h?2v /2T�`i 7`QK i?2
2tBbiBM; HBi2`�im`2 BM irQ r�vbX 6B`bi- BMbi2�/ Q7 2biBK�iBM; i?2 `272`2M+2 TQBMi- Q` mbBM; i?2 ivTB+�H
2�`MBM;b �b i?2 `272`2M+2 TQBMi- i?2v +QHH2+i /�BHv /�i� QM i?2 rQ`F2`Ƕb ǳ+�b? M22/bǴ 7Q` i?2 /�vě
mM2tT2+i2/ UmMiBH `2+2MiHvV 2tT2Mb2b bm+? �b `2T�B`b Q` 2MiB`2Hv �MiB+BT�i2/ M22/b bm+? �b � b�pBM;b@+Hm#
T�vK2Mi +QKBM; /m2X a2+QM/- BMbi2�/ Q7 `2HvBM; QM BMbi`mK2Mib 7Q` i?2 r�;2- i?2v mb2 2tT2`BK2Mi�H
+�b? /`QTb QM rQ`F2`b iQ ;2M2`�i2 p�`B�iBQM BM ?Qr [mB+FHv i?2 +�b? M22/b 7Q` i?2 /�v K�v #2 `2�+?2/X

h?2 �mi?Q`b }M/ 2pB/2M+2 Q7 BM+QK2 i�`;2iBM;- BM i?�i H�#Q` bmTTHv `2bTQM/b TQbBiBp2Hv iQ +�b?
M22/b- 2p2M 2MiB`2Hv �MiB+BT�i2/ M22/bX >Qr2p2`- � +�b? /`QT �i i?2 #2;BMMBM; Q7 i?2 /�v /Q2b MQi
/2+`2�b2 H�#Q` bmTTHv- BKTHvBM; i?�i i?2 `272`2M+2 TQBMi Bb Qp2` 2�`M2/ BM+QK2- `�i?2` i?�M Qp2` iQi�H
/�BHv BM+QK2Xjk 6BM�HHv- .mT�b 2i �HX UkyR3#V /2p2HQT � KQ/2H BM r?B+? #2BM; #2HQr i?2 `272`2M+2 TQBMi
`2/m+2b 2zQ`i +Qbib U`�i?2` i?�M i?2 mbm�H �bbmKTiBQM i?�i #2BM; #2HQr i?2 `272`2M+2 TQBMi BM/m+2b �
b2Mb2 Q7 HQbbVX h?2 �mi?Q`b +�HB#`�i2 i?Bb KQ/2H iQ +QM+Hm/2 i?�i BM i?2 �#b2M+2 Q7 bm+? BM+QK2 i�`;2iBM;-
rQ`F2`b rQmH/ 2�`M RNW H2bb- 2p2M BM i?2 �#b2M+2 Q7 7�+iQ`b HBF2 T`2b2Mi #B�bX aBM+2 i?2B` KQ/2H /Q2b
MQi 72�im`2 i?2 2tQ;2MQmb r�;2 b?Q+Fb U�b QTTQb2/ iQ +�b? /`QTbV +QMbB/2`2/ #v i?2 T`2pBQmb T�T2`b-
i?2v /Q MQi +�Tim`2 � TQi2MiB�H QTTQbBi2 2z2+i Q7 BM+QK2 i�`;2iBM;, i?�i BM+QK2@i�`;2i2`b rBHH 2�`M H2bb
7Q` i?2 b�K2 iQi�H MmK#2` Q7 ?Qm`b bmTTHB2/- bBM+2 i?2v rBHH rQ`F iQQ HQM; QM HQr@r�;2 /�vb- �M/ iQQ
HBiiH2 QM ?B;?@r�;2 /�vbX

.mT�b 2i �HX UkyR3#V i?mb BKTHB+BiHv +QMM2+i i?2 HBi2`�im`2 QM `272`2M+2@/2T2M/2Mi H�#Q` bmTTHv rBi?
jRa22- 7Q` BMbi�M+2- *�K2`2` 2i �HX URNNdV- 6�`#2` Ukyy8- kyR8V- *`�r7Q`/ �M/ J2M; UkyRRV- �M/ h?�F`�H �M/ hƬ UkyR3VX
jkh?2 HBi2`�im`2 bim/vBM; +�#@/`Bp2`b ?�b BKTHB+BiHv K�/2 i?2 b�K2 �bbmKTiBQM- bBM+2 i?Qb2 T�T2`b QMHv +QMbB/2` � bBM;H2

bQm`+2 Q7 BM+QK2X
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� TQi2MiB�H �Hi2`M�iBp2 Q` +QKTH2K2Mi�`v 2tTH�M�iBQM, HB[mB/Biv +QMbi`�BMib +�mb2/ #v T`2b2Mi #B�bX AM �
bi�M/�`/ KQ/2H- BM/BpB/m�Hb b?QmH/ MQi `2�+i b?�`THv iQ T`2/B+i�#H2 /�BHv 2tT2M/Bim`2 M22/b- bBM+2 i?2v
rQmH/ #2 #mBH/BM; mT b�pBM;b Qp2` iBK2X A7 T2QTH2 �`2 b2p2`2Hv T`2b2Mi@#B�b2/- �b /Bb+mbb2/ BM a2+iBQM k-
i?2M i?2v K�v ?QH/ MQ HB[mB/ �bb2ib �M/ K�v �HbQ #2 BM+�T�#H2 Q7 b�pBM; 7mM/b 7`QK i?2 T2`BQ/ rBi? ?B;?
r�;2b �M/ mbBM; i?2K BM T2`BQ/b rBi? HQr2` r�;2bX AM i?Bb +�b2- i?2 /vM�KB+ H�#Q` bmTTHv T`Q#H2K
�TT`QtBK�i2Hv `2/m+2b iQ i?2 bi�iB+ T`Q#H2K rBi? QTTQbBM; BM+QK2 �M/ bm#biBimiBQM 2z2+ib �M/ i?2
i?2Q`2iB+�H BKT�+i Q7 � i2KTQ`�`v TQbBiBp2 r�;2 b?Q+F QM H�#Q` bmTTHv Bb �;�BM �K#B;mQmbX

1MpB`QMK2Mi�H 7�+iQ`b >2�i �M/ MQBb2 �`2 m#B[mBiQmb 72�im`2b Q7 /2p2HQTBM; +QmMi`B2b- 2bT2+B�HHv
BM H�`;2 +BiB2bX .2�M UkyR3V +QM/m+ib �M BM;2MBQmb b2i Q7 2tT2`BK2Mib BM E2Mv� rBi? 7�+iQ`v rQ`F2`b r?Q
�`2 �++mbiQK2/ iQ rQ`FBM; BM � MQBbv 2MpB`QMK2Mi- `2+`mBiBM; i?2K iQ rQ`F BM �M 2MpB`QMK2Mi r?2`2
i?2 2tT2`BK2Mi2` +�M +QMi`QH MQBb2 H2p2HbX h?2 �mi?Q` b?Qrb mbBM; � `�M/QKBx2/ BMi2`p2MiBQM i?�i �
Ry /" BM+`2�b2 BM �K#B2Mi MQBb2 U�FBM iQ i?2 BM+`2�b2 BM MQBb2 7`QK `mMMBM; � p�+mmK +H2�M2` +QKT�`2/
iQ � /Bb?r�b?2`V H2�/b iQ � 8W /2+HBM2 BM QmiTmi Q7 i2tiBH2 rQ`F2`bX lbBM; H�# K2�bm`2b- ?2 b?Qrb i?�i
i?2 BM+`2�b2 BM MQBb2 �HbQ +�mb2b � rQ`b2MBM; Q7 +Q;MBiBp2 7mM+iBQMX aT2+B}+�HHv- 2t2+miBp2 7mM+iBQM U�HbQ
FMQrM �b +Q;MBiBp2 +QMi`QHV- � b2i Q7 ?B;?2`@Q`/2` +Q;MBiBp2 7mM+iBQMb r?B+? /B`2+i QM2Ƕb �ii2MiBQM �M/
K�MBTmH�i2 rQ`FBM; K2KQ`v U.B�KQM/- kyRjV- /2+HBM2b #v yXyd bi�M/�`/ /2pB�iBQMbX q?BH2 i?2 /2+HBM2
BM +Q;MBiBp2 7mM+iBQM +�MMQi #2 /B`2+iHv HBMF2/ iQ i?2 /2+HBM2 BM i?2 i2tiBH2@T`Q/m+iBQM QmiTmi- bQK2
�Hi2`M�iBp2 +?�MM2Hb bm+? �b /B`2+i 2z2+ib QM ?2�Hi? +�M #2 `mH2/ QmiX JQ`2Qp2`- MQBb2 ?�b MQ 2z2+ib QM
� +Q;MBiBp2Hv mM+?�HH2M;BM; 2zQ`i i�bF Ui?2 �Ĝ# i�bF Q7 .2HH�oB;M� �M/ SQT2- kyRdVX

AKTQ`i�MiHv- .2�M UkyR3V }M/b i?�i rQ`F2`b b22K mM�r�`2 Q7 i?2 2z2+i Q7 MQBb2 QM i?2B` T`Q/m+iBpBiv-
/2bTBi2 ?�pBM; 7`2[m2MiHv 2tT2`B2M+2/ 2tTQbm`2 iQ bm+? MQBb2X ai�i2/ #2HB27b �#Qmi i?2 T`Q/m+iBp2 2z2+i
Q7 MQBb2 r2`2 ;2M2`�HHv BM�++m`�i2- �M/ rQ`F2`b r2`2 MQi rBHHBM; iQ T�v KQ`2 7Q` � [mB2i rQ`F 2MpB`QMK2Mi
r?2M T�v /2T2M/2/ QM T`Q/m+iBpBiv +QKT�`2/ iQ r?2M T�v r�b }t2/ U�Hi?Qm;? i?2 H�ii2` +QKT�`BbQM
Bb bQK2r?�i mM/2`@TQr2`2/VX h?Bb 2pB/2M+2 bm;;2bib i?�i r?BH2 i?2 �K2MBiv p�Hm2 Q7 [mB2i r�b p�Hm2/
iQ bQK2 2ti2Mi- Bib T`Q/m+iBp2 p�Hm2 r�b MQi �TT`2+B�i2/X qQ`F2`b �`2 i?mb mMHBF2Hv iQ i�F2 bi2Tb #v
i?2Kb2Hp2b iQ bm{+B2MiHv BMbmH�i2 i?2Kb2Hp2b 7`QK MQBb2X

�/?p�`vm 2i �HX UkyR3�V b?Qr bBKBH�` 2z2+ib 7Q` i?2 +QMb2[m2M+2b Q7 ?2�i BM i?2 rQ`FTH�+2X h?2v
rQ`F rBi? ke i2tiBH2 7�+iQ`B2b BM AM/B� �M/ b?Qr i?�i `2TH�+BM; BM+�M/2b+2Mi #mH#b rBi? G1. HB;?i@
BM; `2/m+2/ i2KT2`�im`2 QM i?2 7�+iQ`v ~QQ`- #QQbiBM; QmiTmi bm#bi�MiB�HHv- �M/ T�`iB+mH�`Hv QM ?Qi
/�vbX .�BHv p�`B�iBQM BM i2KT2`�im`2 bBKBH�`Hv �z2+ib QmiTmiX q?BH2 i?2 �mi?Q`b /Q MQi 7Q`K�HHv 2HB+Bi
rQ`F2`bǶ Q` K�M�;2`bǶ #2HB27b �#Qmi i?2 2z2+i Q7 ?2�i- i?2v MQi2 i?�i i?2 K�M�;2`b r2`2 mM�r�`2 Q7
i?2 T`Q/m+iBpBiv #2M2}ib Q7 HQr2`BM; i2KT2`�im`2- �M/ i?�i i?2 +?�M;2 BM HB;?iBM; r�b BKTH2K2Mi2/ iQ
`2/m+2 HB;?iBM; +QbibX q2 `2im`M iQ i?Bb TQBMi r?2M r2 /Bb+mbb #2?�pBQ`�H }`Kb BM a2+iBQM 3X

dXj q�;2b �M/ #2?�pBQ`�H rQ`F2`b
q2 MQr im`M iQ mM/2`bi�M/BM; �bT2+ib Q7 r�;2 �M/ BM+2MiBp2@b2iiBM; BM H�#Q` K�`F2ib BM /2p2HQTBM;
+QmMi`B2bX q2 /Bb+mbb r�;2 `B;B/Biv BM K�`F2ib 7Q` +�bm�H �;`B+mHim`�H H�#Q`- i?2 �#b2M+2 Q7 T�v /BbT2`bBQM
�+`Qbb rQ`F2`b- �M/ 2pB/2M+2 QM ;B7i 2t+?�M;2 �i rQ`FX

q�;2 `B;B/Biv J�Mv �M�Hvbib Q7 H�#Q` K�`F2ib BM /2p2HQT2/ +QmMi`B2b �bbmK2 i?�i 72�im`2b HBF2
/QrMr�`/ MQKBM�H r�;2 `B;B/Biv �M/ r�;2 +QKT`2bbBQM �`2 /`Bp2M #v H�#Q` K�`F2i BMbiBimiBQMb bm+?
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�b mMBQMb- H�#Q` K�`F2i `2;mH�iBQM �M/ i?2 i?`2�i Q7 mMBQM Q` `2;mH�iQ`v �+iBQMX GQQFBM; �i b2+iQ`b
Q7 i?2 H�#Q` K�`F2i Q7 /2p2HQTBM; +QmMi`B2b r?2`2 #Qi? mMBQMb �M/ 2z2+iBp2Hv 2M7Q`+2/ ;Qp2`MK2Mi
`2;mH�iBQMb �`2 +HQb2 iQ �#b2Mi- bm+? �b �;`B+mHim`�H H�#Q` K�`F2ib- bm;;2bib i?�i #2?�pBQ`�H 7�+iQ`b TH�v
�M BKTQ`i�Mi `QH2X

E�m` UkyRNV `2pBbBib MQKBM�H r�;2 `B;B/Biv BM i?2 +QMi2ti Q7 AM/B�M �;`B+mHim`�H H�#Q` K�`F2ibX 6B`bi-
b?2 /Q+mK2Mib i?�i MQKBM�H r�;2b �TT2�` biB+Fv 7`QK v2�`@iQ@v2�`X L2ti- b?2 }M/b i?�i TQbBiBp2 `�BM7�HH
b?Q+Fb- r?B+? BM+`2�b2 i?2 K�`;BM�H T`Q/m+i Q7 H�#Q` i2KTQ`�`BHv- BM+`2�b2 MQKBM�H r�;2bX AM +QMi`�bi-
M2;�iBp2 b?Q+Fb /Q MQi `2/m+2 r�;2bX JQ`2Qp2`- i`�MbBiQ`v TQbBiBp2 b?Q+Fb H2�/ iQ T2`bBbi2MiHv ?B;?2`
MQKBM�H r�;2b- 2p2M r?2M i?2 K�`;BM�H T`Q/m+i Q7 H�#Q` ?�b `2im`M2/ iQ � HQr2` H2p2HX h?2 �bvKK2i`v
BM `2bTQMb2 iQ TQbBiBp2 �M/ M2;�iBp2 b?Q+Fb Bb T`2+Bb2Hv r?�i Bb T`2/B+i2/ rBi? MQKBM�H `B;B/BivX am+?
`B;B/BiB2b /BbiQ`i 2KTHQvK2Mi, �;`B+mHim`�H 2KTHQvK2Mi Bb NW HQr2` BM i?2 v2�` 7QHHQrBM; � TQbBiBp2
b?Q+FX *QMbBbi2Mi rBi? i?2 BKTQ`i�M+2 Q7 7�B`M2bb KQiBp2b- E�m` b?Qrb bm`p2v 2pB/2M+2 i?�i MQKBM�H
r�;2 +mib �`2 rB/2Hv T2`+2Bp2/ �b #2BM; mM7�B`- �b BM i?2 +H�bbB+ }M/BM;b Q7 E�?M2K�M 2i �HX URN3eV �M/
"2rH2v URNN3VX

"`2x� 2i �HX UkyR3�V T`QpB/2 }2H/@2tT2`BK2Mi�H 2pB/2M+2 QM ?Qr bm+? MQKBM�H r�;2 `B;B/BiB2b T2`bBbi
BM i?2 �#b2M+2 Q7 2M7Q`+2/ KBMBKmK r�;2b Q` 7Q`K�H BMbiBimiBQMb bm+? �b mMBQMbX h?2 �mi?Q`b T�`iM2`
rBi? bK�HH 2KTHQv2`b iQ Qz2` DQ#b iQ rQ`F2`b BM bTQi H�#Q` K�`F2ib BM AM/B� /m`BM; i?2 H2�M b2�bQM-
r?2M mM2KTHQvK2Mi Bb ?B;?X h?2v p�`v #Qi? i?2 r�;2 Qz2`2/ iQ i?2 rQ`F2`ě2Bi?2` i?2 T`2p�BHBM;
K�`F2i r�;2- Q` RyW #2HQr i?2 r�;2ě�b r2HH �b i?2 Q#b2`p�#BHBiv Q7 i?2 r�;2 Qz2` U2Bi?2` BMbB/2 i?2
rQ`F2`Ƕb ?QK2- Q` QM � Tm#HB+ bi`22iVX Pz2`b #2HQr i?2 K�`F2i r�;2 �`2 Q7i2M �++2Ti2/ r?2M K�/2 BM
T`Bp�i2 UR3W- +QKT�`2/ iQ keW �++2Ti�M+2 �i i?2 7mHH K�`F2i r�;2VX >Qr2p2`- �++2Ti�M+2 Q7 HQr Qz2`b
/`QTb iQ QMHv kW r?2M i?2 HQr@r�;2 Qz2`b �`2 K�/2 Tm#HB+HvX AM +QMi`�bi- Qz2`b K�/2 �i i?2 K�`F2i
r�;2 �`2 2[m�HHv HBF2Hv iQ #2 �++2Ti2/ BM i?2 T`Bp�i2 �M/ Tm#HB+ +QM/BiBQMbX qQ`F2`b i?mb �TT2�` iQ #2
bm#D2+i iQ bQ+B�H T`2bbm`2 iQ T`2p2Mi i?2K 7`QK �++2TiBM; DQ# Qz2`b #2HQr i?2 T`2p�BHBM; K�`F2i r�;2X
L2�`Hv � [m�`i2` Q7 rQ`F2`b �`2 rBHHBM; iQ 7Q`2;Q � /�vǶb rQ`F iQ �pQB/ #2BM; b22M �b � ǳb+�#ǴX

h?2 �mi?Q`b T`QpB/2 BM/B`2+i 2pB/2M+2 i?�i i?2 r�;2 ~QQ` Bb 2M7Q`+2/ i?`Qm;? bQ+B�H b�M+iBQMb, r?2M
TH�vBM; � +QbiHv TmMBb?K2Mi ;�K2 BM i?2 H�#- TH�v2`b BKTQb2 H�`;2 T2M�HiB2b QM i?2B` T�`iM2`b r?2M i?2v
�`2 BM7Q`K2/ i?�i i?2 T�`iM2` T`2pBQmbHv �++2Ti2/ � DQ# �i #2HQr@K�`F2i r�;2bX AMi2`2biBM;Hv- TH�v2`b
BKTQb2 i?2b2 TmMBb?K2Mib 2p2M QM b+�#b BM Qi?2` pBHH�;2b- r?Qb2 H�#Q` bmTTHv /Q2b MQi �z2+i i?2B` QrM
Qmi+QK2b- BKTHvBM; i?�i TmMBb?BM; b+�#b Bb �M BMi2`M�HBx2/ bQ+B�H MQ`KX h?2 T�T2` H2�p2b QM2 TmxxH2
mM�Mbr2`2/, r?v �`2 2KTHQv2`b MQi �#H2 iQ K�F2 bm+? Qz2`b BM T`Bp�i2 i?2Kb2Hp2b- 2bT2+B�HHv ;Bp2M i?2
`2T2�i2/ M�im`2 Q7 i?2 2KTHQvK2Mi `2H�iBQMb?BTb- �M/ i?2 TQi2MiB�HHv bm#bi�MiB�H 2{+B2M+v HQbb2b\

S�v 2[m�HBiv �M 2tBbiBM; HBi2`�im`2 BM #2?�pBQ`�H H�#Q` bim/B2b i?2 +QMb2[m2M+2b Q7 T�v BM2[m�HBiv
BM i?2 rQ`FTH�+2X *�`/ 2i �HX UkyRkV b?Qr mbBM; � }2H/ 2tT2`BK2Mi �i � H�`;2 2KTHQv2` i?�i /Bb+HQbBM;
BM7Q`K�iBQM QM T22`bǶ b�H�`B2b `2/m+2b DQ# b�iBb7�+iBQM �KQM; rQ`F2`b rBi? #2HQr@K2/B�M b�H�`B2b BM
i?2B` rQ`F mMBi �M/ K�F2b i?2K KQ`2 HBF2Hv iQ HQQF 7Q` � M2r DQ#X "`2x� 2i �HX UkyR3#V #mBH/ QM i?Bb
HBi2`�im`2 #v bim/vBM; ?Qr bQ+B�H T`272`2M+2b Qp2` T�v BM2[m�HBiv �z2+i MQi Dmbi b�iBb7�+iBQM �M/ DQ#@
b2�`+?- #mi �HbQ rQ`F2`bǶ H�#Q` bmTTHv �M/ T`Q/m+iBpBivX h?2 �mi?Q`b b2i mT � K�Mm7�+im`BM; rQ`Fb?QT-
BM r?B+? jd3 rQ`F2`b �`2 `�M/QKBx2/ BMiQ bK�HH mMBib Q7 i?`22 rQ`F2`b 2�+?- 7Q` QM2 KQMi? Q7 7mHH@iBK2
2KTHQvK2MiX qQ`F2`b �`2 T�B/ � ~�i /�BHv r�;2 7Q` �ii2M/�M+2 #mi b2H2+i i?2B` QrM 2zQ`i H2p2HbX

"`2x� 2i �HX UkyR3#V `�M/QKHv �bbB;M2/ rQ`F mMBib iQ QM2 Q7 7Qm` /Bz2`2Mi T�v bi`m+im`2bX AM i?2 ǳT�v
/BbT�`BivǴ i`2�iK2Mi +QM/BiBQM- 2�+? rQ`F2` BM i?2 mMBi Bb �bbB;M2/ iQ � /Bz2`2Mi r�;2 Uwlow - wmedium -
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whighV- #�b2/ QM i?2B` QrM #�b2HBM2 T`Q/m+iBpBiv H2p2Hb- rBi? i?2 KQbi T`Q/m+iBp2 rQ`F2` `2+2BpBM; i?2
?B;?2bi r�;2X h?2 T�v /Bz2`2M+2b #2ir22M i?2 i?`22 H2p2Hb �`2 KQ/2bi UH2bb i?�M 8WVX AM i?`22 +QMi`QH
+QM/BiBQMb- �HH rQ`F2`b BM � mMBi r2`2 T�B/ i?2 b�K2ě2Bi?2` wlow - wmedium - whigh - /2T2M/BM; QM i?2
;`QmTX h?Bb /2bB;M �HHQrb i?2 �mi?Q`b iQ +QKT�`2 irQ BM/BpB/m�Hb 2�`MBM; i?2 b�K2 /�BHv r�;2- rBi? QM2
#2BM; BM � ;`QmT rBi? T�v BM2[m�HBiv Ui?2 i`2�iK2Mi ;`QmTV- �M/ i?2 Qi?2` BM � ;`QmT rBi? ?QKQ;2M2Qmb
T�v Ui?2 +QMi`QH +QM/BiBQMbVX AKTQ`i�MiHv- i?2 /2bB;M �HHQrb i?2 �mi?Q`b iQ B/2MiB7v i?2 2z2+ib Q7 T�v
BM2[m�HBiv b2T�`�i2Hv QM ?B;? 2�`M2`b �M/ QM HQr 2�`M2`bX

h?2 F2v }M/BM; Bb i?�i r?2M +QrQ`F2` T`Q/m+iBpBiv Bb ?�`/ iQ Q#b2`p2- BMi`Q/m+BM; T�v BM2[m�HBiv
`2/m+2b QmiTmi #v yX98 bi�M/�`/ /2pB�iBQMb- /`Bp2M H�`;2Hv #v �M R3@T2`+2Mi�;2 TQBMi `2/m+iBQM BM
�ii2M/�M+2X aQK2r?�i bm`T`BbBM;Hv- r?BH2 i?2 `2/m+iBQM Bb H�`;2bi 7Q` i?2 rQ`F2`b r?Q �`2 T�B/ i?2
H2�bi BM i?2B` ;`QmT- 2p2M i?Qb2 `2+2BpBM; i?2 ?B;? Q` K2/BmK T�v `2/m+2 i?2B` �ii2M/�M+2- bm;;2biBM;
i?�i T�v BM2[m�HBiv K�F2b i?2 rQ`FTH�+2 � H2bb �ii`�+iBp2 2MpB`QMK2MiX Pp2`�HH- rQ`F2`b �TT2�` iQ
;Bp2 mT NW Q7 i?2B` 2�`MBM;b iQ �pQB/ � rQ`FTH�+2 r?2`2 i?2v �`2 T�B/ /Bz2`2MiHv i?�M i?2B` T22`bX
AMi2`2biBM;Hv- i?2b2 M2;�iBp2 2z2+ib QM rQ`F2` KQ`�H2 p�MBb? B7 i?2 r�;2 BM2[m�HBiv Bb KQ`2 +H2�`Hv
DmbiB}2/, r?2M QmiTmi Bb KQ`2 Q#b2`p�#H2- Q` r?2M +QrQ`F2`bǶ #�b2HBM2 T`Q/m+iBpBiv H2p2Hb �`2 7m`i?2`
�T�`i- T�v /BbT�`Biv /Q2b MQi `2/m+2 QmiTmiX

E�m` UkyRNV �M/ "`2x� 2i �HX UkyR3�- kyR3#V ?2HT 2tTH�BM r?v 2p2M /2+2Mi`�HBx2/ BM7Q`K�H K�`F2ib
BM /2p2HQTBM; +QmMi`B2b ?�p2 ?B;? H2p2Hb Q7 MQKBM�H r�;2 `B;B/Biv �M/ HBiiH2 /BbT2`bBQM BM r�;2b �+`Qbb
rQ`F2`bX

AM+2MiBp2b BM i?2 Tm#HB+ �M/ MQM@T`Q}i b2+iQ`b .2p2HQTBM; +QmMi`B2b Q7i2M ?�p2 TQQ` T`Q@
pBbBQM Q7 Tm#HB+ b2`pB+2b bm+? �b 2/m+�iBQM �M/ ?2�Hi?X �M �+iBp2 �`2� Q7 `2b2�`+? BM /2p2HQTK2Mi Bb
i?mb QM ?Qr iQ BKT`Qp2 i?2 T`Q/m+iBpBiv Q7 rQ`F2`b BM i?2 Tm#HB+ �M/ �HHB2/ MQM@T`Q}i b2+iQ`bX _2+2Mi
rQ`F ?�b 2p�Hm�i2/ }M�M+B�H BM+2MiBp2b 7Q` T2`7Q`K�M+2- rBi? KBt2/ `2bmHibX aQK2 T�T2`b }M/ TQbBiBp2
2z2+ib, 7Q` BMbi�M+2- }M�M+B�H BM+2MiBp2b 7Q` i2�+?2`b +�M `2/m+2 i2�+?2` �#b2M+2 U.m~Q 2i �HX- kyRkV �M/
BKT`Qp2 bim/2Mi i2bi b+Q`2b UJm`�HB/?�`�M �M/ amM/�`�`�K�M- kyRRVX >Qr2p2`- T`QpB/BM; BM+2MiBp2b iQ
KmHiB@i�bFBM; �;2Mib Bb r2HH FMQrM iQ #2 /B{+mHi U>QHKbi`QK �M/ JBH;`QK- RNNRVX AM/22/- bQK2 T�T2`b
b?Qr i?�i BM+2MiBp2b �`2 ;�K2/ r?2M 2KTHQv2/- �M/ �`;m2 i?2v �`2 Q7 HBKBi2/ miBHBiv U:H2rr2 2i �HX-
kyRyVX S2`?�Tb i?2 #QiiQK HBM2 Bb i?�i bm+? }M�M+B�H BM+2MiBp2 T`Q;`�Kb- r?2i?2` 2z2+iBp2 Q` MQi- �`2
Q7i2M TQHBiB+�HHv mMTQTmH�` �M/ �`2 `�`2Hv �/QTi2/ �M/ b+�H2/ mT #v ;Qp2`MK2Mib U6BM�M 2i �HX- kyRdVX

PM2 �Hi2`M�iBp2- HQr2`@+Qbi bi`�i2;v Bb iQ T`QpB/2 MQM@KQM2i�`v BM+2MiBp2b bm+? �b bQ+B�H `2+Q;MBiBQM
�M/ �r�`/bX h?2 B/2� Bb iQ BM+`2�b2 �M/ ?�`M2bb T`QbQ+B�H KQiBp�iBQM- iQ T`QpB/2 bQ+B�H@BK�;2 Q`
+QKT2iBiBp2 KQiBp2b iQ 2t2`i 2zQ`i- �M/ iQ �HB;M i?2 rQ`F2`Ƕb B/2MiBiv rBi? i?2 2KTHQv2`Ƕb ;Q�HbX .2bTBi2
� ;`2�i /2�H Q7 BMi2`2bi BM bm+? BMi2`p2MiBQMb- �M/ 2pB/2M+2 i?�i bQ+B�H BM+2MiBp2b #`Q�/Hv K�ii2` BM
Q`;�MBx�iBQMb U�b?`�7 �M/ "�M/B2`�- kyR3V- i?2`2 Bb `2H�iBp2Hv HBiiH2 2pB/2M+2 QM i?2B` 2z2+iBp2M2bb BM
i?2 }2H/ BM TQQ` +QmMi`B2b- 2bT2+B�HHv rBi? i?2 Tm#HB+ b2+iQ` Q` Qp2` �M 2ti2M/2/ T2`BQ/X

�M 2t+2TiBQM Bb �b?`�7 2i �HX UkyR9V- r?Q +QKT�`2 }M�M+B�H �M/ bQ+B�H BM+2MiBp2b 7Q` i?2 b�H2 Q7
+QM/QKb #v �;2Mib Q7 � MQM@T`Q}i Q`;�MBx�iBQM BM w�K#B�X h?2 �mi?Q`b }M/ i?�i � bBKTH2 MQM@KQM2i�`v
BM+2MiBp2ěT`QpB/BM; �;2Mib rBi? � Tm#HB+Hv@/BbTH�v2/ ǳi?2`KQK2i2`Ǵ /BbTH�v �M/ �r�`/BM; bi�`b #�b2/
QM b�H2běQmiT2`7Q`Kb 2p2M T`QpB/BM; i?2K rBi? � NyW K�`;BM QM b2HHBM; +QM/QKbX >Qr2p2`- BM i?Bb
+�b2- 2p2M i?2 H�`;2bi }M�M+B�H BM+2MiBp2b r2`2 KQ/2bi- ;Bp2M i?2 HQr +Qbi �M/ /2K�M/ 7Q` i?2 +QM/QKbX
Ai Bb mM+H2�` r?�i `QH2 i?2 T`QbQ+B�H M�im`2 Q7 i?2 i�bF TH�v2/ BM K�FBM; i?2 i?2`KQK2i2` /BbTH�v
2z2+iBp2X JQ`2 `2b2�`+? `2K�BMb iQ #2 /QM2 QM r?2i?2` bm+? MQM@KQM2i�`v BM+2MiBp2b �`2 KQ`2 #`Q�/Hv
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2z2+iBp2- QM r?B+? ivT2b Q7 bm+? BM+2MiBp2b �`2 KQbi T`QKBbBM;- �M/ r?�i i?2 mM/2`HvBM; K2+?�MBbKb
�`2X h?2 b�K2 +?�HH2M;2b rBi? T`QpB/BM; BM+2MiBp2b iQ KmHiB@i�bFBM; �;2Mib i?�i �TTHv iQ }M�M+B�H
BM+2MiBp2b rBHH �HbQ HBF2Hv �TTHv iQ MQM@KQM2i�`v BM+2MiBp2bX

*`Qr/@Qmi Q7 BMi`BMbB+ KQiBp�iBQM PM2 [m2biBQM i?�i ?�b ;�`M2`2/ Km+? BMi2`2bi BM #Qi?
/2p2HQTK2Mi TQHB+vK�FBM; �M/ BM #2?�pBQ`�H `2b2�`+? Bb r?2i?2` 2ti`BMbB+ BM+2MiBp2b +`Qr/ Qmi BMi`BMbB+
KQiBp�iBQMbX AM~m2MiB�H H�# 2pB/2M+2 7`QK bQ+B�H Tbv+?QHQ;v ?�b b?QrM i?�i 2ti`BMbB+ `2r�`/b +�M
`2/m+2 BM/BpB/m�HbǶ BMi`BMbB+ KQiBp�iBQM iQ /Q � i�bFX � 7�KQmb T�T2` #v .2+B URNdRV b?Qrb i?�i �7i2`
� i2KTQ`�`v BM+2MiBp2 7Q` bQHpBM; TmxxH2b BM i?2 H�# Bb rBi?/`�rM- 2zQ`i BM � bm#b2[m2Mi mMBM+2MiBpBx2/
`QmM/ Bb HQr2` i?�M BM � ;`QmT r?2`2 BM+2MiBp2b r2`2 M2p2` Qz2`2/ iQ #2;BM rBi?X a2p2`�H H�# 2tT2`BK2Mib
T`QpB/2 bBKBH�` 2pB/2M+2 Q7 +`Qr/@Qmi Q7 BMi`BMbB+ KQiBp�iBQM- �M/ i?2Q`2iB+�H rQ`F BM 2+QMQKB+b T`QpB/2b
TQi2MiB�H 2tTH�M�iBQMb 7Q` i?Bb T?2MQK2MQM, 2X;X BM+2MiBp2b +�M bB;M�H BM7Q`K�iBQM bm+? �b i�bF /B{+mHiv
�M/ 2ti`BMbB+ `2r�`/b +�M Km//v i?2 b2H7@ Q` bQ+B�H@bB;M�HBM; p�Hm2 Q7 � T`QbQ+B�H i�bF U"ûM�#Qm �M/
hB`QH2- kyyj- kyyeVX

u2i- i?2`2 Bb HBiiH2 }2H/ 2pB/2M+2 i?�i 2ti`BMbB+ BM+2MiBp2b +`Qr/ Qmi BMi`BMbB+ KQiBp�iBQM bm#bi�M@
iB�HHvXjj G�+2i2`� 2i �HX UkyRjV `2pB2r }2H/ bim/B2b QM BM+2MiBp2b 7Q` #HQQ/ /QM�iBQMě�M 2t�KTH2 Q7 �
T`QbQ+B�H i�bF BM r?B+? TQHB+v K�F2`b �`2 +QM+2`M2/ �#Qmi TQi2MiB�H +`Qr/@Qmiě�M/ +QM+Hm/2 i?�i BM
R3 Qmi Q7 RN +�b2b- T`QpB/BM; BM+2MiBp2b BM+`2�b2 /QM�iBQM- rBi?Qmi 2pB/2M+2 Q7 HQM;@`mM `2/m+iBQMb BM
/QM�iBQMb B7 BM+2MiBp2b �`2 `2KQp2/X aQK2 T�T2`b �HbQ }M/ i?�i KQ`2 T`Q@bQ+B�HHv KQiBp�i2/ rQ`F2`b
`2bTQM/ KQ`2 iQ }M�M+B�H BM+2MiBp2b- T2`?�Tb /m2 iQ i?2 +Q``2H�iBQMb Q7 T`Q@bQ+B�HBiv �M/ Qi?2` QKBii2/
p�`B�#H2b BM i?2 mM/2`HvBM; TQTmH�iBQM U2X;X �b?`�7 2i �HX UkyR9VVX

Pp2`�HH- i?2`2 b22Kb HBiiH2 `2�bQM iQ i?BMF i?�i 2ti`BMbB+ BM+2MiBp2b bvbi2K�iB+�HHv +`Qr/ Qmi BMi`BMbB+
KQiBp�iBQM BM T`�+iB+2 BM `2�H@rQ`H/ bBim�iBQMbX h?Bb `2bmHi Bb `2H2p�Mi- 7Q` BMbi�M+2- 7Q` i?2 QM;QBM;
TQHB+v /2#�i2 �#Qmi r?2i?2` +QKKmMBiv ?2�Hi? rQ`F2`b b?QmH/ #2 T�B/ KQ`2X AM i?2 7QHHQrBM; b2+iBQM-
r2 /2b+`B#2 2pB/2M+2 i?�i T�vBM; ?B;?2` r�;2b /Q2b MQi ;2M2`�HHv H2�/ iQ BM+`2�b2/ b2H2+i Q7 H2bb T`QbQ+B�H
rQ`F2`bX

:B7i 2t+?�M;2 AM+2MiBp2b �`2 Q7i2M HBKBi2/ BM `2�H@rQ`H/ rQ`FTH�+2b- T�`iB+mH�`Hv r?2M QmiTmi Bb
KmHiB@/BK2MbBQM�H Q` ?�`/ iQ K2�bm`2 U>QHKbi`QK �M/ JBH;`QK- RNNRVX h?2Q`B2b BM H�#Q` �M/ #2?�pBQ`�H
2+QMQKB+b bm;;2bi i?�i rQ`F2`bǶ B/2MiBiB2b- �HB;MK2Mi rBi? i?2 2KTHQv2`bǶ KBbbBQMb- �M/ i?2B` bQ+B�H
T`272`2M+2b iQr�`/b i?2B` 2KTHQv2`b K�v �HH TH�v �M BKTQ`i�Mi KQiBp�iBM; `QH2 U�F2`HQ7 �M/ E`�MiQM-
kyy8- "2bH2v �M/ :?�i�F- kyy8VX h?2 i?2Q`v Q7 ;B7i 2t+?�M;2 �`;m2b i?�i 2KTHQv2`b +�M #2M2}i #v T�vBM;
rQ`F2`b �#Qp2 K�`F2i r�;2b- bBM+2 rQ`F2`b K�v `2bTQM/ #v rQ`FBM; ?�`/2`- 2p2M �#b2Mi `2T2�i2/@;�K2
KQiBp2b U�F2`HQ7- RN3kVX � `2+2Mi }2H/@2tT2`BK2Mi�H HBi2`�im`2 BM #2?�pBQ`�H 2+QMQKB+b mb2b QM2@b?Qi
2KTHQvK2Mi QTTQ`imMBiB2b iQ 2p�Hm�i2 r?2i?2` rQ`F2`b `2+BT`Q+�i2 #v rQ`FBM; ?�`/2` UQ` H2bb ?�`/V
r?2M 2KTHQv2`b bm`T`Bb2 i?2K rBi? ?B;?2` UQ` HQr2`V T�vX h?2 }M/BM;b �`2 KBt2/- rBi? `2+2Mi bim/B2b
KQbiHv }M/BM; bK�HH- B7 �Mv- ;B7i@2t+?�M;2 2z2+ib- T�`iB+mH�`Hv BM `2bTQMb2 iQ T�v BM+`2�b2b U.2HH�oB;M�
2i �HX- kyRe- 1bi2p2b@aQ`2MbQM- kyRd- :M22xv �M/ GBbi- kyyeVX

hrQ `2+2Mi }2H/ bim/B2b 7`QK /2p2HQTBM; +QmMi`B2b bim/v ;B7i@2t+?�M;2 BM 2MiB`2Hv M�im`�H b2iiBM;b
BM `2�H Q`;�MBx�iBQMb- �Hi?Qm;? rBi? `2T2�i2/@;�K2 BM+2MiBp2b BM TH�v- bBM+2 i?2v +QMbB/2` HQM;@i2`K
2KTHQvK2Mi `2H�iBQMb?BTbX "Qi? bim/B2b }M/ HBiiH2 2pB/2M+2 Q7 ;B7i 2t+?�M;2X /2 _22 2i �HX UkyR3V

jj�M 2t+2TiBQM Bb :M22xv �M/ _mbiB+?BMB UkyyyV- r?Q }M/ i?�i BMi`Q/m+BM; � bK�HH }M2 7Q` H�i2 TB+FmT Q7 +?BH/`2M 7`QK
/�v@+�`2 +2Mi2`b BM Ab`�2H BM+`2�b2/ i?2 BM+B/2M+2 Q7 H�i2 TB+F@mTbX
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+QM/m+i � H�`;2@b+�H2 `�M/QKBx2/ 2tT2`BK2Mi rBi? � `2T`2b2Mi�iBp2 b�KTH2 Q7 b+?QQHb BM AM/QM2bB� �M/
}M/ i?�i � /Qm#HBM; Q7 #�b2 T�v 7Q` i2�+?2`b H2/ iQ MQ BKT`Qp2K2Mi BM K2�bm`2b Q7 i2�+?2` 2zQ`i Q`
bim/2Mi H2�`MBM;X

C�v�`�K�M 2i �HX UkyReV bim/v � ;Qp2`MK2Mi@BM/m+2/ +QMi`�+i +?�M;2 7Q` i2� TB+F2`b BM �M AM/B�M
TH�Mi�iBQMX 6Q` KQbi rQ`F2`b- i?2 +QMi`�+i +?�M;2b H2/ iQ BM+`2�b2/ #�b2 T�v rBi? +QMbi�Mi Q` `2/m+2/
TB2+2@`�i2 BM+2MiBp2bX h?2 �mi?Q`b }M/ i?�i- BM i?2 }`bi KQMi? �7i2` i?2 KQ`2 ;2M2`Qmb +QMi`�+i Bb
BMi`Q/m+2/- QmiTmi BM+`2�b2b #v ky iQ 3yWX u2i- i?Bb 2z2+i /BbbBT�i2b Qp2` bm#b2[m2Mi KQMi?b- �M/
2p2Mim�HHv QmiTmi Bb `2/m+2/ #2HQr i?2 Q`B;BM�H H2p2HX h?2 `2bmHib �`2 +QMbBbi2Mi rBi? �M BMBiB�H ǳ#2?�p@
BQ`�HǴ `2bTQMb2- #mi � HQM;2`@`mM �/DmbiK2Mi iQ i?2 M2Q+H�bbB+�H T`2/B+iBQMX h?Bb `2bmHi ?B;?HB;?ib QM2
#2M2}i Q7 bim/vBM; BM+2MiBp2b �M/ r�;2b BM i?2 }2H/ rBi? HQM;2`@`mM bim/B2b- 2p2M �i i?2 `BbF Q7 7�BHBM;
iQ BbQH�i2 T`2+Bb2 K2+?�MBbKbX

dX9 a2H2+iBQM Q7 rQ`F2`b
:Bp2M i?2 H�+F Q7 BM+2MiBp2b- �M/ Q7i2M 2p2M �++QmMi�#BHBiv- BM i?2 Tm#HB+ b2+iQ` BM /2p2HQTBM; +QmM@
i`B2b- i?2`2 ?�b #22M � ;`2�i /2�H Q7 TQHB+v BMi2`2bi BM b2H2+iBM; T`QbQ+B�H �M/ BMi`BMbB+�HHv KQiBp�i2/
rQ`F2`b BMiQ i?2 Tm#HB+ b2+iQ`X h?2 QTiBK�H b2H2+iBQM Q7 rQ`F2`b 7Q` i?2 Tm#HB+ b2+iQ`- Q` 7Q` Qi?2` T`Q@
bQ+B�HHv Q`B2Mi2/ T`Q72bbBQMb- ?�b #22M � bm#D2+i Q7 � `2+2Mi }2H/@2tT2`BK2Mi�H HBi2`�im`2 BM /2p2HQTK2Mi
2+QMQKB+bX

PM2 [m2biBQM ?�b #22M r?2i?2` Qz2`BM; ?B;?2` r�;2b- r?B+? KB;?i �ii`�+i KQ`2 i�H2Mi2/ rQ`F2`b-
rBHH M2;�iBp2Hv b2H2+i QM i?2 T`QbQ+B�H KQiBp�iBQM Q7 rQ`F2`bX .�H "Ʀ 2i �HX UkyRjV rQ`F rBi? i?2 J2tB+�M
72/2`�H ;Qp2`MK2Mi iQ `�M/QKBx2 r�;2 Qz2`b �+`Qbb Red KmMB+BT�HBiB2b iQ }HH j8y TQbBiBQMbX �TTHB+�Mib
+QKTH2i2 � #�ii2`v Q7 i2bib Q7 �#BHBiv- T2`bQM�HBiv i`�Bib �M/ T`QbQ+B�H KQiBp�iBQMbX h?2 �mi?Q`b }M/
i?�i ?B;?2` r�;2 Qz2`b �ii`�+i � ?B;?2`@�#BHBiv �TTHB+�Mi TQQH BM i2`Kb Q7 ~mB/ BMi2HHB;2M+2- #2ii2`
T2`bQM�HBiv i`�Bib- �M/ 2tT2`B2M+2X u2i i?Bb BM+`2�b2 BM �TTHB+�Mib /B/ MQi +QK2 rBi? � +Qbi BM i2`Kb
Q7 HQr2` Tm#HB+@b2`pB+2 KQiBp�iBQM UK2�bm`2/ mbBM; bm`p2v [m2biBQMbVX �b?`�7 2i �HX UkyR3V }M/ bBKBH�`
`2bmHib rBi? � }2H/ 2tT2`BK2Mi BM w�K#B�- r?2`2 i?2v p�`v �+`Qbb HQ+�iBQMb r?2i?2` DQ# TQbiBM;b iQ
`2+`mBi ?2�Hi? rQ`F2`b 2KT?�bBx2/ 2Bi?2` +�`22` T`QbT2+ib Q` BMbi2�/ i?2 TQbbB#BHBiv Q7 ?2HTBM; QM2Ƕb
+QKKmMBivX 1KT?�bBxBM; +�`22` T`QbT2+ib H2/ iQ `2+`mBiBM; �TTHB+�Mib rBi? ?B;?2` ?B;?@b+?QQH ;`�/2b-
#mi MQ HQr2` T`QbQ+B�H KQiBp�iBQMX JQ`2Qp2`- i?Qb2 `2+`mBi2/ mM/2` i?2 +�`22` +QM+2`Mb +QM/BiBQM ?�p2
Km+? #2ii2` DQ# T2`7Q`K�M+2X

AM +QMi`�bi- .2b2``�MMQ UkyR3V }M/b i?�i TQbiBM; DQ# MQiB+2b rBi? � ?B;?2` BKTHB2/ T�v �ii`�+ib
+�M/B/�i2b r?Q /QM�i2 H2bb KQM2v BM /B+i�iQ` ;�K2b- �M/ r?Q T2`+2Bp2 HQr2` bQ+B�H #2M2}ib iQ i?2
DQ# �i i?2 iBK2 Q7 �TTHvBM;X am+? +�M/B/�i2b bm#b2[m2MiHv ?�p2 ?B;?2` im`MQp2` QM i?2 DQ#X >Qr2p2`-
QM2 BKTQ`i�Mi r�v i?Bb 2tT2`BK2Mi /Bz2`b 7`QK i?2 Qi?2`b Bb i?�i .2b2``�MMQ bim/B2b �TTHB+�Mib iQ �M
2MiB`2Hv M2r TQbBiBQM- bm+? i?�i i?2 �/p2`iBb2/ r�;2b K�v +QKKmMB+�i2 � ;`2�i /2�H KQ`2 BM7Q`K�iBQM
�#Qmi i?2 TQbBiBQM i?�i rBHH ivTB+�HHv #2 i?2 +�b2X h?Bb 72�im`2 K�F2b Bi T2`?�Tb KQ`2 HBF2Hv i?�i i?2
i?2Q`2iB+�H K2+?�MBbK Q7 "ûM�#Qm �M/ hB`QH2 UkyyeV �TTHB2b- #mi Bi Bb MQi +H2�` i?�i bm+? �M 2z2+i
rQmH/ T2`bBbi QM+2 BM7Q`K�iBQM �#Qmi i?2 DQ#b Bb KQ`2 rB/2Hv /Bzmb2/X

q?BH2 T�vBM; H2bb �M/ v2i `2+`mBiBM; KQ`2 KQiBp�i2/ rQ`F2`b Bb MQ /Qm#i �M �ii`�+iBp2 T`QTQbBiBQM
7Q` ;Qp2`MK2Mib �M/ MQM@T`Q}ib- i?2 #mHF Q7 i?2 2pB/2M+2 bm;;2bib i?�i i?Bb Bb mMHBF2Hv iQ #2 i?2 +�b2X
h?Bb 2pB/2M+2 Bb +QMbBbi2Mi rBi? i?2 mM/2`HvBM; +Q``2H�iBQM Q7 +Q;MBiBp2 �#BHBiv �M/ T`Q@bQ+B�HBiv BM i?2
TQTmH�iBQM, 6�HF 2i �HX UkyR3V }M/ BM i?2B` :HQ#�H S`272`2M+2 am`p2v i?�i �Hi`mBbK �M/ `2+BT`Q+Biv �`2
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#Qi? bi`QM;Hv TQbBiBp2Hv +Q``2H�i2/ rBi? +Q;MBiBp2 �#BHBiv rBi?BM +QmMi`B2bX AM �//BiBQM- i?2 T`2pBQmb
b2+iBQM �`;m2/ i?�i +`Qr/@Qmi Q7 BMi`BMbB+ KQiBp�iBQM Bb bBKBH�`Hv MQi ivTB+�HHv 7QmM/ BM i?2 }2H/X *H2�`Hv-
QM2 b?QmH/ MQi ;2M2`�HHv 2tT2+i iQ }M/ i?�i ?B;?2` r�;2b rBHH b2H2+i Qmi T`QbQ+B�H KQiBp2bX

dX8 62K�H2 H�#Q`@7Q`+2 T�`iB+BT�iBQM
�MQi?2` bi`BFBM; �bT2+i Q7 H�#Q` K�`F2ib BM bQK2 HQr@iQ@KB//H2 BM+QK2 +QmMi`B2b Bb i?2 HQr `�i2 Q7
72K�H2 H�#Q` 7Q`+2 T�`iB+BT�iBQM U6G6SVX PMHv 8kW Q7 rQK2M BM TQQ` +QmMi`B2b T�`iB+BT�i2 BM i?2 H�#Q`
7Q`+2- +QKT�`2/ iQ d3W Q7 K2M U.m~Q- kyRk#VX >Qr2p2`- i?2`2 �`2 H�`;2 /Bz2`2M+2b �+`Qbb +mHim`2b �M/
`2;BQMbX G�#Q` 7Q`+2 T�`iB+BT�iBQM b22Kb KQ`2 2[m�H #v ;2M/2` BM bm#@a�?�`�M �7`B+� r?2`2- BM kyRd-
qQ`H/ "�MF /�i� bm;;2bi i?�i i?2 H�#Q` 7Q`+2 T�`iB+BT�iBQM `�i2 Q7 rQK2M r�b ejW- +QKT�`2/ iQ d9W
Q7 K2M UAGP- kyR3VX

AM +QMi`�bi- 72K�H2 H�#Q` K�`F2i T�`iB+BT�iBQM Bb T�`iB+mH�`Hv HQr BM aQmi? �bB�- i?2 JB//H2 1�bi �M/
LQ`i? �7`B+�X 6Q` BMbi�M+2- 6G6S BM AM/B� ?�b ?Qp2`2/ #2HQr jyW BM `2+2Mi v2�`b- rBi? bQK2 2pB/2M+2
Q7 � /2+HBM2 bBM+2 kyy8- /2bTBi2 2+QMQKB+ 72K�H2 2/m+�iBQM ;`Qri? U6H2i+?2` 2i �HX- kyRdVX GQr 6G6S
Bb rQ``vBM; iQ TQHB+v K�F2`b- #Qi? #2+�mb2 Q7 i?2 �;;`2;�i2 2z2+ib Q7 HBF2Hv KBb�HHQ+�iBQM Q7 i�H2Mi2/
rQK2M U>bB2? 2i �HX- kyR3V �M/ #2+�mb2 rQ`FBM; QmibB/2 i?2 ?QK2 BM+`2�b2b 72K�H2 2KTQr2`K2Mi U>2�i?
�M/ C�v�+?�M/`�M- kyReVX

q?v Bb 72K�H2 H�#Q`@7Q`+2 T�`iB+BT�iBQM bQ HQr BM bQK2 +QmMi`B2b\ � bi�M/�`/ 2+QMQKB+ �Mbr2`
rQmH/ BMpQHp2 ;2M/2` bT2+B�HBx�iBQM BM ?QK2 �M/ r�;2 rQ`F- TQbbB#Hv /m2 iQ #BQHQ;B+�H `2�bQMb bm+? �b
rQK2MǶb `QH2 BM +?BH/#2�`BM; �M/ Mm`bBM;X >Qr2p2`- bi�M/�`/ 2+QMQKB+ �Mbr2`b /Q MQi 2tTH�BM Km+?
Q7 i?2 p�`B�iBQM BM 6G6S- 2p2M +QM/BiBQM�H QM :.S T2` +�TBi�X � HBi2`�im`2 BM +mHim`�H 2+QMQKB+b-
/2b+`B#2/ �HbQ BM a2+iBQM N #2HQr- T`QpB/2b 2pB/2M+2 QM i?2 ?BbiQ`B+�H `QQib Q7 6G6SX �M/ irQ `2+2Mi
T�T2`b BM #2?�pBQ`�H 2+QMQKB+b T`QpB/2 2pB/2M+2 Q7 bT2+B}+ #2?�pBQ`�H K2+?�MBbKb r?B+? /2T`2bb 6G6SX

a2H7@2{+�+v J+E2Hr�v UkyR3V bim/B2b BMi2`M�H Tbv+?QHQ;B+�H +QMbi`�BMib QM
rQK2MǶb 2KTHQvK2Mi BM AM/B�X a?2 BKTH2K2Mib � }2H/ 2tT2`BK2Mi rBi? rQK2M �M/ i?2B` 7�KBHB2b
BM T�`iM2`b?BT rBi? � H�`;2 }`K r?B+? Qz2`b 2KTHQvK2Mi QTTQ`imMBiB2b iQ rQK2MX h?2 F2v i`2�iK2Mi
Bb �M BMi2`p2MiBQM iQ BM+`2�b2 rQK2MǶb b2H7@2{+�+vě#2HB27b BM QM2Ƕb QrM �#BHBiv iQ �ii�BM QM2Ƕb /2bB`2/
Qmi+QK2bX h?2 �mi?Q` }M/b H�`;2 �M/ bmbi�BM2/ BM+`2�b2b BM rQK2MǶb 2KTHQvK2Mi /m2 iQ i?2 i`2�iK2MiX
AM � b2+QM/ 2tT2`BK2Mi- i?2 �mi?Q` `�M/QKBx2b DQ# Qz2`b iQ rQK2M- �M/ }M/b i?�i `2+2BpBM; � DQ# Qz2`
BM+`2�b2b b2H7@2{+�+v KQMi?b H�i2`X h?mb- HBpBM; BM � b2iiBM; rBi? HQr 72K�H2 H�#Q`@7Q`+2 T�`iB+BT�iBQM
K�v `2/m+2 rQK2MǶb b2H7@2{+�+v- r?B+? BM im`M /2T`2bb2/ rQK2MǶb 2KTHQvK2MiX

aQ+B�H MQ`Kb "m`bxivM 2i �HX UkyR3V T`QpB/2 2pB/2M+2 7Q` i?2 BKTQ`i�M+2 Q7 bQ+B�H MQ`Kb BM
bmTT`2bbBM; 72K�H2 H�#Q` 7Q`+2 T�`iB+BT�iBQM BM a�m/B �`�#B�X h?2 �mi?Q`b b?Qr i?�i KQbi vQmM;
K�``B2/ K2M BM a�m/B �`�#B� T`Bp�i2Hv bmTTQ`i rQK2M rQ`FBM; QmibB/2 i?2 ?QK2X >Qr2p2`- i?2b2
K2M mM/2`2biBK�i2 i?2 H2p2H Q7 bm+? bmTTQ`i �KQM; bBKBH�` K2M BM i?2B` M2B;?#Q`?QQ/bX *Q``2+iBM;
i?2b2 #2HB27běi?�i Bb- BM7Q`KBM; K2M �#Qmi i?2 i`m2 `�i2b Q7 T`Bp�i2 bmTTQ`iě+�mb2b K2M iQ #2+QK2
bm#bi�MiB�HHv KQ`2 HBF2Hv iQ bB;M i?2B` rBp2b mT 7Q` � DQ#@b2�`+? b2`pB+2X

6Qm` KQMi?b �7i2` i?Bb BMi2`p2MiBQM- i?2 rBp2b Q7 i`2�i2/ K2M �`2 KQ`2 HBF2Hv iQ ?�p2 �TTHB2/ �M/
BMi2`pB2r2/ 7Q` DQ#b QmibB/2 i?2 ?QK2X h?2 T�T2` i?mb T`QpB/2b 2pB/2M+2 i?�i bQ+B�H MQ`Kb K�v bmTT`2bb
72K�H2 H�#Q` 7Q`+2 T�`iB+BT�iBQM- �M/ ?Qr i?Qb2 MQ`Kb K�v `2K�BM biB+Fv- bBM+2 BM/BpB/m�Hb r?Q bmTTQ`i
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i?2 i�#QQ #2?�pBQ` K�v #2 ?2bBi�Mi iQ `2p2�H i?2B` pB2rb iQ Qi?2`b 7Q` 72�` Q7 bQ+B�H b�M+iBQMX >Qr2p2`- Bi
Bb MQi +H2�` B7 i?2`2 �`2 K�Mv bm+? bBim�iBQMb BM r?B+? b2+QM/@Q`/2` #2HB27b �`2 #B�b2/X 6Q` BMbi�M+2- K2M
BM +QMb2`p�iBp2 +QKKmMBiB2b BM AM/B� KB;?i r2HH #2 �++m`�i2 BM i?BMFBM; i?�i i?2B` M2B;?#Q`b rBHH Dm/;2
i?2K ?�`b?Hv B7 i?2B` rBp2b rQ`F QmibB/2 i?2 ?QK2X J2�bm`BM; bm+? b2+QM/@Q`/2` #2HB27b bvbi2K�iB+�HHv
BM �`2�b r?2`2 MQ`Kb K�v #2 BKTQ`i�Mi +QmH/ #2 � T`QKBbBM; �p2Mm2 7Q` 7mim`2 `2b2�`+?X

q?BH2 i?2 �#Qp2 irQ bim/B2b T`QpB/2 +�`27mH 2pB/2M+2 QM bT2+B}+ K2+?�MBbKb +QMbi`�BMBM; 6G6S-
i?2v /Q MQi BM i?2Kb2Hp2b 2tTH�BM p�`B�iBQM BM 6G6S �+`Qbb bQ+B2iB2bX S`272`2M+2b �M/ +mHim`�H i`�MbKBb@
bBQM KB;?i TH�v �M BKTQ`i�Mi `QH2X 62`M�M/2x �M/ 6Q;HB UkyyNV b?Qr i?�i i?2 H�#Q` bmTTHv /2+BbBQMb Q7
b2+QM/@;2M2`�iBQM �K2`B+�M rQK2M /2T2M/ QM i?2 6G6S `�i2b BM i?2 +QmMi`v Q7 7�KBHB�H Q`B;BM- /2bTBi2
T`2b2MiHv 7�+BM; i?2 b�K2 2+QMQKB+ 2MpB`QMK2MiX h?Bb `2bmHi bm;;2bib � `QH2 7Q` +mHim`�H i`�MbKBbbBQM
Q7 �iiBim/2b Q` p�Hm2b `2;�`/BM; 6G6SX �H2bBM� 2i �HX UkyRRV b?Qr i?�i `2;BQMb rBi? � ?BbiQ`v Q7 i?2 mb2
Q7 i?2 THQm;? BM �;`B+mHim`2ěBM r?B+? K2M ?�/ � +QKT�`�iBp2 �/p�Mi�;2ě�`2 �bbQ+B�i2/ rBi? KQ`2
;2M/2` BM2[m�HBiv BM T`2b2Mi@/�v �iiBim/2b- �M/ rBi? H2bb 72K�H2 T�`iB+BT�iBQM BM i?2 H�#Q` 7Q`+2X h?mb-
�i H2�bi iQ bQK2 2ti2Mi- 6G6S �TT2�`b iQ #2 /`Bp2M #v biB+Fv +mHim`�H �M/ T`272`2M+2 7�+iQ`bX

3 6B`Kb
"2?�pBQ`�H 2+QMQKB+b BMp2biB;�i2b ?Qr BM/BpB/m�H /2+BbBQM@K�FBM;- T`272`2M+2b- �M/ #2HB27b bvbi2K�iB@
+�HHv /2T�`i 7`QK bi�M/�`/ 2+QMQKB+ KQ/2HbX Ai Bb i?mb MQi bm`T`BbBM; i?�i 2p2M #2?�pBQ`�H BM/mbi`B�H
Q`;�MBx�iBQM U>2B/?m2b �M/ EQbx2;B- kyR3V ?�b KQbiHv �bbmK2/ bQT?BbiB+�i2/- T`Q}i@K�tBKBxBM; }`Kb
`2bTQM/BM; iQ #2?�pBQ`�H +QMbmK2`bX

Ab Bi `2�bQM�#H2 iQ �bbmK2 i?�i }`Kb bm++2bb7mHHv K�tBKBx2 T`Q}ib\ h?2`2 �`2 MmK2`Qmb DmbiB}+�@
iBQMb 7Q` i?Bb �bbmKTiBQMX 6B`bi- QM2 HQM;bi�M/BM; �`;mK2Mi 7Q` i`2�iBM; }`Kb �b M2Q+H�bbB+�H �+iQ`b Bb
i?�i K�`F2i 7Q`+2b b?QmH/ r22/ Qmi }`Kb i?�i bvbi2K�iB+�HHv /2pB�i2 7`QK T`Q}i@K�tBKBxBM; #2?�pBQ`X
h?2`27Q`2- �i 2[mBHB#`BmK- bm`pBpBM; }`Kb rBHH #2 T`Q}i@K�tBKBx2`bX

a2+QM/- �TTHvBM; i?2 b�K2 �`;mK2Mi iQ +QKT2iBiBQM rBi?BM }`Kb �M/ #mBH/BM; QM Gm+�bǶb URNd3V
bT�M Q7 +QMi`QH KQ/2H- 2p2M B7 � bB;MB}+�Mi b?�`2 Q7 BM/BpB/m�Hb 2t?B#Bib #2?�pBQ`�H #B�b2b- BM/BpB/m�Hb
rBi?Qmi bm+? #B�b2b K�v `Bb2 iQ #2+QK2 i?2 F2v K�M�;2`b �M/ /2+BbBQM@K�F2`b BM }`KbX AM +QMi`�bi-
rQ`F2`b rBi? T�`iB+mH�`Hv b2p2`2 #2?�pBQ`�H #B�b2b KB;?i ;2i }`2/X P7 +Qm`b2- 7Q`Kb Q7 T`BM+BT�H@�;2Mi
T`Q#H2Kb rBi?BM }`Kb +�M �ii2Mm�i2 i?Bb �/p�Mi�;2Qmb b2H2+iBQMX

h?B`/- K�Mv BKTQ`i�Mi /2+BbBQMb BM H�`;2 }`Kb �`2 K�/2 DQBMiHv #v b2p2`�H �+iQ`b �M/ Q7i2M mM/2`
BMi2Mb2 b+`miBMv #v bi�F2?QH/2`b �M/ i?2 +QKT�MvǶb #Q�`/- TQi2MiB�HHv HBKBiBM; i?2 b+QT2 7Q` T2`bBbi2Mi
KBbi�F2b- iQ i?2 2ti2Mi i?�i ;`QmTb �`2 KQ`2 `�iBQM�H i?�M BM/BpB/m�Hb U*?�`M2bb �M/ amii2`- kyRk-
*QQT2` �M/ E�;2H- kyy8- Em;H2` 2i �HX- kyRkVX JQ`2Qp2`- rQ`F2`b ivTB+�HHv `2+2Bp2 +QMbB/2`�#H2 i`�BMBM;
�M/ QT2`�i2 rBi?BM bi`m+im`2b i?�i �`2 /2bB;M2/ iQ HBKBi i?2 BKT�+i Q7 #2?�pBQ`�H 7�+iQ`bX

3XR �`2 }`Kb BM /2p2HQTBM; +QmMi`B2b KQ`2 ǳ#2?�pBQ`�HǴ\
:Bp2M i?2b2 �`;mK2Mib- i?2`2 �`2 b2p2`�H `2�bQMb iQ i?BMF i?�i }`Kb BM /2p2HQTBM; +QmMi`B2b �`2 KQ`2
HBF2Hv iQ /2pB�i2 7`QK i?2 M2Q+H�bbB+�H #2M+?K�`F i?�M }`Kb BM `B+? +QmMi`B2bX 6B`bi- +QKT2iBiBp2
T`2bbm`2b K�v #2 HQr2` BM TQQ` +QmMi`B2bX AKTQ`ib �`2 Q7i2M `2bi`B+i2/ #v ?B;? i�`Bzb �M/ i?2 2Mi`v
Q7 M2r }`Kb �b r2HH �b i?2 2tT�MbBQM Q7 2tBbiBM; }`Kb K�v #2 `2bi`B+i2/ 7Q` p�`BQmb `2�bQMb BM+Hm/BM;
}M�M+BM; +QMbi`�BMib- �;2M+v T`Q#H2Kb- �M/ `2;mH�iBQMbX >B;? i`�p2H +Qbib- 2bT2+B�HHv BM `m`�H �`2�b-
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K2�M i?�i #mv2`b K�v ?�p2 QMHv � HBKBi2/ MmK#2` Q7 }`Kb �p�BH�#H2 iQ +?QQb2 7`QK- T`QpB/BM; }`Kb
rBi? bQK2 �KQmMi Q7 HQ+�H KQMQTQHv TQr2`X S`B+2b �`2 bQK2iBK2b }t2/ #v K�Mm7�+im`2`b- T`2p2MiBM;
T`B+2 +QKT2iBiBQMX ai�i2 QrM2`b?BT Q7 H�`;2 2Mi2`T`Bb2b BM +QmMi`B2b bm+? �b AM/B� �M/ *?BM�- r2�F
�MiB@i`mbi `2;mH�iBQMb �M/ � ?B;?2` BKTQ`i�M+2 Q7 TQHBiB+�H +QMM2+iBQMb- +`QMvBbK- �M/ +Q``mTiBQM K�v
�HbQ +QMi`B#mi2 iQ HQr2` H2p2Hb Q7 +QKT2iBiBp2M2bb BM /2p2HQTBM; +QmMi`B2bX

a2+QM/- }`Kb BM /2p2HQTBM; 2+QMQKB2b �`2 bK�HHX >bB2? �M/ PHF2M UkyR9V }M/ i?�i �#Qmi Ny T2`+2Mi
Q7 }`Kb BM J2tB+Q 2KTHQv H2bb i?�M Ry rQ`F2`bX AM AM/B� �M/ AM/QM2bB�- i?2 +Q``2bTQM/BM; MmK#2` Bb
+HQb2 iQ Ryy T2`+2MiX h?Bb }`K /Bbi`B#miBQM Bb BM b?�`T +QMi`�bi iQ `B+? +QmMi`B2b Uhv#Qmi- kyyyVX h?mb-
}`Kb BM TQQ` +QmMi`B2b BMpQHp2 � HBKBi2/ bT�M Q7 +QMi`QH, /2+BbBQMb �`2 Q7i2M K�/2 #v QM2 T2`bQM QMHv-
i?2 QrM2`@QT2`�iQ`X h?2`2 Bb HBiiH2 b+QT2 7Q` rBi?BM@}`K +QKT2iBiBQM i?�i KB;?i +�mb2 MQM@#2?�pBQ`�H
�;2Mib iQ `Bb2 iQ i?2 iQT Q7 i?2 }`K pB� �M 2{+B2Mi b2H2+iBQM T`Q+2bbX LQ` �`2 }`K QrM2`b M2+2bb�`BHv
?B;?Hv b2H2+i2/X �b /2b+`B#2/ BM i?2 T`2pBQmb b2+iBQM- b2H7@2KTHQvK2Mi `�i2b �`2 Km+? ?B;?2` BM TQQ`
i?�M BM `B+? +QmMi`B2b, � H�`;2 b?�`2 Q7 BM/BpB/m�Hb QT2`�i2 bQK2 bQ`i Q7 }`KX

� +H�bbB+ i?2K2 BM /2p2HQTK2Mi 2+QMQKB+b Bb i?2 H�+F Q7 b2T�`�iBQM #2ir22M ?Qmb2?QH/ 2+QMQKB+b �M/
}`K 2+QMQKB+b 7Q` bK�HH?QH/2` 7�`K2`bX lM/2` i?2 +QM/BiBQMb 7Q` i?2 b2T�`�iBQM i?2Q`2K- 7�KBHv H�#Q`
bmTTHv Q` `BbF T`272`2M+2b Q7 ?Qmb2?QH/ K2K#2`b rQmH/ MQi �z2+i i?2 ivT2 Q7 �;`B+mHim`�H T`Q/m+iBQM
+?Qb2MX AM `2�HBiv- i?2v b22K iQ ?�p2 �M BKT�+i U2X;X- :`BK�`/ UkyyyV- G2 UkyRyV- GQT2x URN39VVX :Bp2M
i?Bb }M/BM; BM /2p2HQTK2Mi 2+QMQKB+b- Bi Bb QMHv M�im`�H iQ 2tT2+i i?�i #2?�pBQ`�H 7�+iQ`b- HBF2 Qi?2`
?Qmb2?QH/ 7�+iQ`b- rQmH/ ?�p2 BKTQ`i�Mi BKT�+ib QM T`Q/m+iBQM BM 7�KBHv@`mM }`KbX

"2?�pBQ`�H Bbbm2b KB;?i �HbQ #2 T�`iB+mH�`Hv TQr2`7mH /m2 iQ HBKBi2/ i`�BMBM; �M/ 2/m+�iBQM- �M/
HBKBi2/ TQi2MiB�H iQ H2�`M 7`QK +Q@rQ`F2`b Q` iQ `2+2Bp2 QM@i?2@DQ# i`�BMBM;X q?BH2 M2r rQ`F2`b BM � H�`;2
}`K �`2 i?Q`Qm;?Hv BMbi`m+i2/ �M/ i`�BM2/- bm+? i`�BMBM; /Q2b MQi 2tBbi BM bK�HH }`Kb BM /2p2HQTBM;
+QmMi`B2bX 62r QrM2`@QT2`�iQ`b ?�p2 Km+? #mbBM2bb@i`�BMBM; Q` �/2[m�i2 b+?QQHBM;- bm+? i?�i K�FBM;
QTiBK�H /2+BbBQMb KB;?i #2 KQ`2 +?�HH2M;BM;X

aQK2 7�+iQ`b BMbi2�/ TQBMi BM i?2 QTTQbBi2 /B`2+iBQMX PM2 KB;?i �`;m2 i?�i #2?�pBQ`�H Bbbm2b �`2
H2bb HBF2Hv iQ ?�p2 #Bi2 bBM+2 i?2 bi�F2b �`2 � HQi ?B;?2` 7Q` b2H7@2KTHQv2/ BM/BpB/m�Hb �M/ QrM2`b Q7
bK�HH }`Kběi?2B` +QMbmKTiBQM Bb /B`2+iHv iB2/ iQ T`Q}ibX JQ`2Qp2`- rBi?BM �Mv ;Bp2M K�`F2iTH�+2 BM
E2Mv� Q` AM/B�- QM2 +�M Q7i2M Q#b2`p2 K�Mv b22KBM;Hv B/2MiB+�H `2i�BH b?QTb i?�i Qz2` M2�`Hv B/2MiB+�H
T`Q/m+ib- bm;;2biBM; ?B;? H2p2Hb Q7 HQ+�H +QKT2iBiBQMX u2i- MQM2 Q7 i?2b2 b?QTb �TT2�` iQ ;`Qr `�TB/Hv
�M/ 72r ;Q Qmi Q7 #mbBM2bbX LQ` /Q #2?�pBQ`�H Bbbm2b QMHv K�ii2` 7Q` bK�HH /2+BbBQMb, 2p2M ?B;?@bi�F2b
/2+BbBQMb bm+? �b `2iB`2K2Mi b�pBM;b +?QB+2b Q` /2+BbBQMb iQ i�F2 QM2Ƕb TQi2MiB�HHv HB72@b�pBM; K2/B+�iBQMb
b22K iQ BMpQHp2 #2?�pBQ`�H #B�b2b- �b /2b+`B#2/ BM Qi?2` +?�Ti2`b BM i?Bb ?�M/#QQFX JQ`2Qp2`- bQK2
#2?�pBQ`�H 7�+iQ`b bm+? �b T`2b2Mi #B�b �M/ HQbb �p2`bBQM +QmH/ ?�p2 KQ`2 #Bi2 T`2+Bb2Hv #2+�mb2 }`K
T`Q}ib �M/ BM/BpB/m�H +QMbmKTiBQM �`2 bQ BMiBK�i2Hv HBMF2/X

h?2 iQTB+ Q7 #2?�pBQ`�H }`Kb /2T�`ib 7`QK �M 2KT?�bBb QM i?2 +H�bbB+ #2?�pBQ`�H #B�b2b bm+? �b
T`2b2Mi #B�b- HQbb �p2`bBQM- 2i+X "v ǳ#2?�pBQ`�H }`KbǴ- r2 bBKTHv K2�M }`Kb i?�i /2T�`i 7`QK T`Q}i@
K�tBKBx�iBQM BM bvbi2K�iB+ r�vbX q2 /Q MQi v2i ?�p2 2MQm;? `2b2�`+? QM i?Bb iQ #2 bm`2 B7 i?2b2 +�b2b
�`2 /m2 iQ i?2 b�K2 Tbv+?QHQ;B+�H 7�+iQ`b bim/B2/ BM +QMbmK2` #2?�pBQ` Q` B7 Qi?2` #B�b2b �M/ #2?�pBQ`�H
T?2MQK2M� �`2 KQ`2 `2H2p�Mi BM i?2 +�b2 Q7 }`K /2+BbBQM@K�FBM;X �HKQbi bm`2Hv- HBKBi2/ �ii2MiBQM-
b�HB2M+2- 7�BHm`2b Q7 "�v2bB�M H2�`MBM;- �M/ b2H7@+QMi`QH Bbbm2b +�M K�ii2` 7Q` }`Kb iQQX
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3Xk "2?�pBQ`�H }`Kb, 2pB/2M+2 �M/ �TTHB+�iBQMb
PM+2 r2 bi�`i +QMbB/2`BM; }`K /2+BbBQM@K�FBM;- K�Mv mM2tTHQ`2/ �M/ TQi2MiB�HHv BKTQ`i�Mi �`2�b Q7
`2b2�`+? �`Bb2X

h`mbi- }`K bi`m+im`2- �M/ KBbbBM; }`K ;`Qri? "2?�pBQ`�H 2+QMQKB+b K�v T`QpB/2 bQK2
BMbB;?ib BMiQ r?v }`Kb BM /2p2HQTBM; +QmMi`B2b �`2 bK�HH �M/ ivTB+�HHv `mM �b � 7�KBHv #mbBM2bb rBi? HBiiH2
/2+2Mi`�HBx�iBQM BM /2+BbBQM@K�FBM;X ai�M/�`/ 2tTH�M�iBQMb 7Q` bK�HH }`Kb BM+Hm/2 i�t�iBQM- `2;mH�iBQM
U2X;X H�#Q` `2;mH�iBQMV- �M/ T`2/�iBQMX q?BH2 i?2b2 7�+iQ`b K�v r2HH TH�v bQK2 `QH2- K�Mv }`Kb �`2
2p2M bK�HH2` i?�M i?2b2 i?`2b?QH/b U2X;X >bB2? �M/ PHF2M UkyR9VV- bm;;2biBM; i?2`2 K�v #2 �//BiBQM�H
`2�bQMb 7Q` }`Kb iQ 7�BH iQ ;`QrX *`2/Bi +QMbi`�BMib �;�BM HBF2Hv TH�v bQK2 `QH2- #mi 2p2M rBi? BM+QKTH2i2
+`2/Bi K�`F2ib- T`Q}i�#H2 }`Kb b?QmH/ ;`Qr Qp2` iBK2 �M/ BM+`2�b2 i?2B` K�`F2i b?�`2X

GQr H2p2Hb Q7 i`mbi K�v TH�v �M BKTQ`i�Mi `QH2 BM F22TBM; }`Kb bK�HH BbX �b /2b+`B#2/ BM /2i�BH BM
a2+iBQM N- /2p2HQTBM; +QmMi`B2b ?�p2 bvbi2K�iB+�HHv HQr2` H2p2Hb Q7 bQ+B�H i`mbi i?�M `B+? +QmMi`B2b U6�HF
2i �HX- kyR3VX GQr2` H2p2Hb Q7 i`mbi ?�p2 #22M b?QrM iQ #2 �bbQ+B�i2/ rBi? bK�HH2` }`K bBx2b �M/ H2bb
/2+2Mi`�HBx�iBQM Q7 /2+BbBQMb K�/2 rBi?BM }`Kb- #Qi? #2ir22M �M/ rBi?BM +QmMi`B2b U�H;�M �M/ *�?m+-
kyR9- *BM;�MQ �M/ SBMQiiB- kyRkVX LQM@q2bi2`M +QmMi`B2b �`2 �HbQ KQ`2 HBF2Hv iQ ?�p2 KQ`�H p�Hm2b
2KT?�bBxBM; i?2 BKTQ`i�M+2 HQv�Hiv iQ QM2Ƕb ;`QmT �M/ `2bT2+i 7Q` �mi?Q`Biv U>�B/i- kyRkVX h?Bb BM
im`M KB;?i K�F2 }`K QrM2`b H2bb HBF2Hv iQ ?B`2 Q` +QQT2`�i2 rBi? Qmi@;`QmT K2K#2`b- �M/ H2bb HBF2Hv iQ
/2+2Mi`�HBx2 /2+BbBQM@K�FBM;- TQi2MiB�HHv BM?B#BiBM; }`K ;`Qri?X JQ`2Qp2`- i?2b2 /Bz2`2M+2b �`2 /`Bp2M
�i H2�bi BM T�`i #v /22T ?BbiQ`B+�H 7�+iQ`b U1MF2- kyR3c a+?mHx 2i �HX UkyR3VV- �M/ KB;?i i?mb +�mb�HHv
2tTH�BM p�`B�iBQM BM }`K bBx2 �+`Qbb +QmMi`B2bX

h?Bb �`;mK2Mi 2+?Q2b �M 2tBbiBM; HBi2`�im`2 QM �;2M+v Bbbm2b BM }`Kb BM /2p2HQTBM; +QmMi`B2bX AHB�b
UkyyeV �`;m2b i?�i bQK2 K�M�;2`b /2+B/2 iQ ?B`2 QMHv 7�KBHv K2K#2`b �b �M Q`;�MBx�iBQM�H r�v Q7 /2�HBM;
rBi? �;2M+v +QbibX *QMbBbi2Mi rBi? i?Bb ?vTQi?2bBb- AHB�b b?Qrb i?�i i?2`2 Bb � TQbBiBp2 `2H�iBQMb?BT
#2ir22M 7�KBHv bBx2 �M/ }`K bBx2 BM i?2 bm`;B+�H@BMbi`mK2Mi BM/mbi`v BM S�FBbi�MX 6B`K 7QmM/2`b rBi?
KQ`2 #`Qi?2`b U�M/ i?2`27Q`2 � H�`;2` TQQH Q7 TQi2MiB�H K�M�;2`bV 2M/ mT rBi? H�`;2` }`KbX aBKBH�`Hv-
"2`i`�M/ 2i �HX Ukyy3V bim/v Nj H�`;2 #mbBM2bb 7�KBHB2b BM h?�BH�M/ �M/ }M/ � TQbBiBp2 `2H�iBQMb?BT
#2ir22M 7�KBHv bBx2 �M/ 7�KBHv BMpQHp2K2Mi BM i?2 +QKT�MvX q?2M i?2 7QmM/2` /B2b- bQMb TH�v � H�`;2`
`QH2 BM i?2 +QKT�Mv- �M/ i?2B` BM+`2�b2/ BMpQHp2K2Mi 7QHHQrBM; i?2 7QmM/2`Ƕb /2�i? Bb �bbQ+B�i2/ rBi?
HQr2` }`K@H2p2H T2`7Q`K�M+2X h?2 �mi?Q`bǶ BMi2`T`2i�iBQM Q7 i?2b2 `2bmHib Bb i?�i i?2 bQMb 2M;�;2 BM �
ǳ`�+2 iQ i?2 #QiiQKǴ iQ imMM2H Qmi +QKT�Mv `2bQm`+2bX

"HQQK 2i �HX UkyRjV- /Bb+mbb2/ #2HQr- �`;m2 i?�i i?2 KB/@bBx2/ }`Kb i?2v bim/v r2`2 +QMbi`�BM2/
7`QK i�FBM; mT ?B;?@`2im`M K�M�;2K2Mi T`�+iB+2b /m2 iQ � H�+F Q7 K�M�;2K2Mi iBK2X h?2v BKTHB+�i2 �
HQr H2p2H Q7 i`mbi, }`K QrM2`b /Q MQi i`mbi MQM@7�KBHv K2K#2`b iQ K�F2 BKTQ`i�Mi /2+BbBQMb Q` Q++mTv
BKTQ`i�Mi K�M�;2`B�H bHQibX J�M�;2`B�H ?mK�M +�TBi�H 2p2M BM i?2b2 `2H�iBp2Hv H�`;2 }`Kb BM AM/B� Bb
i?mb +QMbi`�BM2/ #v i?2 MmK#2` Q7 K�H2 +?BH/`2M BM i?2 QrM2`Ƕb 7�KBHvXj9

P#D2+iBp2 7mM+iBQM ai�M/�`/ T`Q/m+2` i?2Q`v �bbmK2b i?�i � }`KǶb ;Q�H Bb iQ K�tBKBx2 2tT2+i2/
T`Q}ibX q?2M }`Kb �`2 BMbi2�/ `mM �b � bK�HH U7�KBHvV #mbBM2bb- i?2 Q#D2+iBp2 7mM+iBQM Q7 i?2 }`K KB;?i
#2 [mBi2 /Bz2`2MiX 6Q` BMbi�M+2- i?2 QrM2`Ƕb `BbF T`272`2M+2b HBF2Hv K�ii2`- K�FBM; `BbF@M2mi`�HBiv �M/

j9h?Bb 2t�KTH2 T`QpB/2b �MQi?2` BHHmbi`�iBQM Q7 i?2 BM2{+B2M+B2b +�mb2/ #v i?2 MQ`Kb �;�BMbi 72K�H2 H�#Q`@7Q`+2 T�`iB+@
BT�iBQMX
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i?mb 2tT2+i2/@T`Q}i K�tBKBx�iBQM MQi � b�72 �bbmKTiBQMX 6B`K QrM2`@QT2`�iQ`b KB;?i MQi 2p2M /2bB`2
;`Qri?- ;Bp2M i?2 BM+`2�b2/ 2zQ`i �M/ HB72bivH2 +?�M;2b }`K ;`Qri? KB;?i 2Mi�BHX h?2B` Q#D2+iBp2b K�v
BM+Hm/2 T`QpB/BM; 2KTHQvK2Mi iQ i?2B` 7�KBHv Q` /2b+2M/�MibX h?2v K�v QT2`�i2 KB+`Q2Mi2`T`Bb2b �b �
+QTBM; bi`�i2;v iQ /Bp2`bB7v `BbF- ;Bp2M i?2 TQi2MiB�H 7Q` b?Q+Fb iQ Qi?2` bQm`+2b Q7 ?Qmb2?QH/ BM+QK2 bm+?
�b �;`B+mHim`�H QmiTmi U2X;X- �/?p�`vm 2i �HX UkyReVVX u2i- �i T`2b2Mi- r2 ?�p2 � HBKBi2/ mM/2`bi�M/BM;
Q7 r?�i i?2 �+im�H Q#D2+iBp2b Q7 }`K@QrM2`b BM /2p2HQTBM; +QmMi`B2b �`2 �M/ i?2 2ti2Mi iQ r?B+? i?2
T`272`2M+2b �M/ bFBHHb Q7 ?Qmb2?QH/ K2K#2`b �z2+i }`K /2+BbBQMbX

S`B+BM; 6B`Kb KB;?i K�F2 bm#QTiBK�H T`B+BM; Q` T`Q/m+i +?QB+2bX h?2v K�v ?�p2 i`Qm#H2 2biB@
K�iBM; +QMbmK2` /2K�M/ �++m`�i2Hv- H2�/BM; iQ bm#QTiBK�H T`B+BM; Q` T`Q/m+i +?QB+2bX 1p2M B7 }`Kb
T2`72+iHv mM/2`bi�M/ /2K�M/- i?2v KB;?i /2pB�i2 7`QK QTiBK�H T`B+BM; /2+BbBQMbX _2+2Mi rQ`F ?�b #2@
;mM iQ /Q+mK2Mi bm#bi�MiB�H 7�BHm`2b Q7 T`Q}i@K�tBKBx�iBQM �KQM; 2p2M H�`;2 �M/ ?B;?Hv bQT?BbiB+�i2/
}`Kb BM `B+? +QmMi`B2bX 6Q` BMbi�M+2- .2HH�oB;M� �M/ :2MixFQr UkyRdV b?Qr i?�i � H�`;2 ;`Q+2`v@biQ`2
+?�BM BM i?2 la T`B+2b Bib T`Q/m+ib mMB7Q`KHv rBi?BM H�`;2 ;2Q;`�T?B+�H xQM2b- /2bTBi2 bm#bi�MiB�H p�`B�@
iBQM BM i?2 BM+QK2b Q7 b?QTT2`b �+`Qbb biQ`2bX h?2 �mi?Q`b +�H+mH�i2 i?�i i?2 }`K ;Bp2b mT dW Q7 T`Q}i
#v 7�BHBM; iQ T`B+2 QTiBK�HHvX :Bp2M i?�i bm+? H�`;2 }`Kb la +?�BMb H2�p2 TH2Miv Q7 KQM2v QM i?2 i�#H2
#v K�FBM; bm#QTiBK�H T`B+BM; +?QB+2b- Bi b22Kb rQ`i? b+`miBMBxBM; }`KbǶ T`B+BM; +?QB+2b BM /2p2HQTBM;
+QmMi`B2bX hQ i?2 #2bi Q7 Qm` FMQrH2/;2- MQ bm+? bim/B2b 2tBbiX

AMp2MiQ`v K�M�;2K2Mi � `2+2Mi HBi2`�im`2 ?�b #2;mM iQ TQBMi iQ 2t�KTH2b Q7 bK�HH@#mbBM2bb
QrM2`b BM /2p2HQTBM; +QmMi`B2b H2�pBM; T`Q}i�#H2 BMp2biK2Mib mM2tTHQBi2/X E`2K2` 2i �HX UkyRjV b?Qr
i?�i K�Mv b?QTF22T2`b BM `m`�H E2Mv� 7�BH iQ K�F2 bK�HH BMp2MiQ`v BMp2biK2Mib rBi? ?B;? 2tT2+i2/
`2im`MbX 6B`bi- b?QTF22T2`b Q7i2M 7�BH iQ i�F2 �/p�Mi�;2 Q7 #mHF@Tm`+?�b2 /Bb+QmMib 7`QK /Bbi`B#miQ`bX �
+QMbB/2`�#H2 K�bb Q7 BMp2MiQ`v Tm`+?�b2 Q`/2`b Bb 7Q` [m�MiBiB2b r?B+? 7�HH Dmbi #2HQr i?`2b?QH/b �i r?B+?
�//BiBQM�H /Bb+QmMib FB+F BMX AM �//BiBQM- b?QTb 7`2[m2MiHv 2tT2`B2M+2 biQ+F@Qmib /m2 iQ MQi K�BMi�BMBM;
2MQm;? BMp2MiQ`v- 2p2M 7Q` `2H�iBp2Hv HQr@T`B+2 ;QQ/b r?B+? +�M #2 Tm`+?�b2/ BM bK�HH BM+`2K2Mib-
bm+? �b T?QM2 +�`/bX h?2 +Q``2H�iBQM Q7 `2im`Mb iQ BMp2MiQ`v �+`Qbb ;QQ/b Bb �HbQ HQr- bm;;2biBM; i?�i
b?QTF22T2`b K�v MQi #2 2[m�HBxBM; K�`;BM�H `2im`Mb iQ BMp2MiQ`v �+`Qbb ;QQ/bX AMp2MiQ`v H2p2Hb �`2
T`2/B+i2/ #v bK�HH@bi�F2b `BbF �p2`bBQM /BbTH�v2/ #v i?2 QrM2`b BM � H�# ;�K2- �b r2HH �b #v i?2B` K�i?
bFBHHb- #mi MQi #v i?2B` b2H7@`2TQ`i2/ +`2/Bi +QMbi`�BMibX

"2�K�M 2i �HX UkyR9V T`QpB/2 �MQi?2` 2t�KTH2 Q7 bK�HH }`Kb 7�BHBM; iQ K�tBKBx2 T`Q}ibX h?2v b?Qr
i?�i � `2T`2b2Mi�iBp2 b�KTH2 Q7 KB+`Q@2Mi2`T`Bb2b BM irQ E2Mv�M +BiB2b HQb2 8Ĝ3W Q7 iQi�H T`Q}ib 7Q` �
bm`T`BbBM;Hv bBKTH2 `2�bQM, i?2v 7�BH iQ F22T 2MQm;? +?�M;2 QM ?�M/ iQ #`2�F H�`;2` #BHHb- �M/ i?mb HQb2
TQi2MiB�H b�H2b iQ +mbiQK2`bX h?2 �mi?Q`b bim/v 8y3 ivTB+�HHv bK�HH }`Kb- rBi? eyW ?�pBM; Dmbi QM2
rQ`F2`- i?2 QrM2`X h?2 }`Kb BM+Hm/2 � p�`B2iv Q7 #mbBM2bb2b- 7`QK p2;2i�#H2 p2M/Q`b iQ 7m`MBim`2 b?QTb-
�M/ b2`pB+2 T`QpB/2`b bm+? �b bK�HH `2bi�m`�Mib- `2T�B` b?QTb- �M/ #�`#2`bX

aBKTHv /`�rBM; }`KbǶ �ii2MiBQM iQ i?2 7`2[m2M+v Q7 ǳ+?�M;2@QmibǴ �M/ HQbi b�H2běi?`Qm;? � `�M@
/QKBx2/ BM7Q`K�iBQM BMi2`p2MiBQM- Q` bBKTHv #v �bFBM; i?2K [m2biBQMb �#Qmi BiěH2/ iQ � `2/m+iBQM BM
+?�M;2@Qmib �M/ �M BM+`2�b2 BM b�H2b �M/ T`Q}ibX h?Bb `2bmHi T�`�HH2Hb >�MM� 2i �HXǶb UkyR9V `2bmHib QM
BM�ii2MiBQM �M/ i2+?MQHQ;v �/QTiBQM, }`Kb K�v MQi i?BMF i?�i +?�M;2@Qmib �`2 BKTQ`i�Mi- �M/ i?2v
i?mb 7�BH iQ �ii2M/ iQ i?2KX "mi QM+2 i?2B` �ii2MiBQM Bb /`�rM iQ i?2 M2;H2+i2/ 7�+iQ`- Q` B7 i?2v �`2
/B`2+iHv T`QpB/2/ rBi? i?2 bmKK�`v BM7Q`K�iBQM- i?2v K�F2 i?2 ?B;?@`2im`M BMp2biK2MiX A7 i?2 +?�M;2@
Qmib r2`2 BMbi2�/ /m2 iQ Qi?2` U`�iBQM�HV 7�+iQ`b bm+? �b �M �p2`bBQM iQ F22TBM; +�b? QM ?�M/ /m2 iQ i?2

ee



`BbF Q7 i?27i- T`QpB/BM; BM7Q`K�iBQM QM i?2 7`2[m2M+v �M/ +Qbi Q7 +?�M;2@Qmib rQmH/ MQi #2 2tT2+i2/ iQ
+?�M;2 #2?�pBQ`X

G�#Q` �M/ +�TBi�H +?QB+2b 6B`Kb KB;?i �HbQ /2pB�i2 7`QK T`Q}i@K�tBKBx�iBQM BM i?2B` H�#Q`
�M/ +�TBi�H@BMp2biK2Mi /2+BbBQMb- �Hi?Qm;? r2 ?�p2 72r /B`2+i i2bib Q7 i?BbX �/?p�`vm 2i �HX UkyR3#V
b?Qr i?�i 2p2M H�`;2 }`Kb K�v mM/2`@BMp2bi BM rQ`F2` bFBHHb, �M 2tT2`BK2Mi�HHv BMi`Q/m+2/ HQr@+Qbi
bQ7i@bFBHHb i`�BMBM; 7Q` rQ`F2`b BM � H�`;2 i2tiBH2 }`K BM+`2�b2/ rQ`F2` T`Q/m+iBpBiv #v kyW rBi?Qmi
`�BbBM; im`MQp2`- `2bmHiBM; BM � H�`;2 BMi2`M�H `�i2 Q7 `2im`M UQp2` k8yW Qp2` 2B;?i KQMi?bVX >Qr +QmH/
bm+? H�`;2 `2im`Mb `2K�BM mM2tTHQBi2/ #v � H�`;2 }`K\ PM2 TQbbB#BHBiv Bb i?�i i?2 QrM2`b �M/ K�M�;2`b
bBKTHv mM/2`@2biBK�i2 i?2 `2im`Mb iQ bQ7i bFBHHb �KQM; rQ`F2`bX

6B`Kb KB;?i �HbQ K�M�;2 i?2B` bi�z BM�/2[m�i2Hv- 2X;X #v T`QpB/BM; bm#QTiBK�H BM+2MiBp2b iQ rQ`F2`b-
#v K�FBM; BM2{+B2Mi ?B`BM; +?QB+2b- Q` #v /Bb+`BKBM�iBM; +2`i�BM ivT2b Q7 rQ`F2`b Q` #v ?B`BM; i?2B`
7`B2M/b �M/ 7�KBHv K2K#2`bX PM2 bm;;2biBp2 2t�KTH2 Bb 7`QK �#2#2 2i �HX UkyRdV- r?Q /Q+mK2Mi i?�i
}`Kb BM 1i?BQTB� /Q MQi mM/2`bi�M/ ?Qr bFBHHb �KQM; rQ`F2`b �`2 +Q``2H�i2/ rBi? #�``B2`b iQ �TTHvBM;
iQ DQ#bX aT2+B}+�HHv- i?2v b?Qr i?�i � }`K i?�i T`QpB/2b � bK�HH KQM2i�`v bm#bB/v 7Q` T2QTH2 iQ �TTHv
iQ Bib QT2M DQ#b �ii`�+ib � KQ`2 i�H2Mi2/ �TTHB+�Mi TQQH i?�M Bi +�M �+?B2p2 #v 2p2M /Qm#HBM; i?2 Qz2`2/
r�;2X h?2 +`m+B�H }M/BM; 7`QK i?2 #2?�pBQ`�H T2`bT2+iBp2 Bb i?�i }`Kb bvbi2K�iB+�HHv mM/2`@2biBK�i2
i?2 2z2+i Q7 T`QpB/BM; bm+? � bm#bB/vX AM 7�+i- K�M�;2`b QM �p2`�;2 2tT2+i �TTHB+�Mi [m�HBiv iQ /2+`2�b2
/m2 iQ i?2 bm#bB/vX

6BM�HHv- }`Kb K�v 7�BH iQ �/QTi i?2 ?B;?2bi@`2im`M i2+?MQHQ;B2b- �b /Bb+mbb2/ rBi? MmK2`Qmb 2t�K@
TH2b BM a2+iBQM e- �Hi?Qm;? i?2b2 7Q+mb QM �;`B+mHim`�H i2+?MQHQ;v �/QTiBQM #v bK�HH@b+�H2 7�`K2`bX 1p2M
H�`;2` }`Kb K�v MQi �/QTi �TT`QT`B�i2 i2+?MQHQ;B2bX 6Q` BMbi�M+2- �/?p�`vm 2i �HX UkyR3�V /2b+`B#2
?Qr K�M�;2`b Q7 i?2 k3 i2tiBH2 7�+iQ`B2b BM i?2B` bim/v H�`;2Hv M2;H2+i2/ i?2 2z2+i Q7 ?2�i QM rQ`F2` T`Q@
/m+iBpBiv- �M/ i?mb mM/2`p�Hm2/ G1.@HB;?iBM; i2+?MQHQ;vX q?2M G1. HB;?iBM; r�b �/QTi2/ iQ b�iBb7v
2MpB`QMK2Mi�HHv@KQiBp�i2/ BMi2`M�iBQM�H #mv2`b- i?2 bB/2@2z2+i Q7 `2/m+BM; i2KT2`�im`2b H2/ iQ bm#@
bi�MiB�H mM�MiB+BT�i2/ BM+`2�b2b BM T`Q/m+iBpBivX aBKBH�`Hv- �iFBM 2i �HX UkyRdV /Q+mK2Mi Q`;�MBx�iBQM�H
#�``B2`b iQ i?2 �/QTiBQM Q7 � T`Q}i�#H2 i2+?MQHQ;v �KQM; bQ++2`@#�HH K�Mm7�+im`2`b BM S�FBbi�MX h?2v
�`;m2 i?�i 2KTHQv22b `2bBbi �/QTiBQM Q7 � M2r- KQ`2 2{+B2Mi i2+?MB[m2 /m2 iQ 72�`b i?�i �/QTiBQM rBHH
`2/m+2 i?2B` 2z2+iBp2 r�;2bX

J�M�;2K2Mi T`�+iB+2b "HQQK 2i �HX UkyRjV BMp2biB;�i2 }`KbǶ K�M�;2K2Mi T`�+iB+2b #v `mMMBM;
� K�M�;2K2Mi }2H/ 2tT2`BK2Mi rBi? H�`;2- KmHiB@TH�Mi i2tiBH2 }`Kb BM AM/B�X 6B`Kb BM i?Bb bim/v `2+2Bp2
7`22 +QMbmHiBM; QM K�M�;2K2Mi T`�+iB+2b iQ � i`2�iK2Mi ;`QmT Q7 }`Kb �M/ }M/ i?�i i?Bb BMi2`p2MiBQM
BM+`2�b2b T`Q/m+iBpBiv #v RdW BM i?2 }`bi v2�`X �MMm�H T`Q}i�#BHBiv BM+`2�b2/ #v Qp2` 0jyy-yyy- �M/
i`2�iK2Mi }`Kb ;`2r 7�bi2` �M/ QT2M2/ KQ`2 T`Q/m+iBQM TH�Mib rBi?BM i?`22 v2�`bX

:Bp2M i?2b2 H�`;2 TQbBiBp2 BKT�+ib- r?v ?�/ }`Kb MQi �H`2�/v �/QTi2/ i?2b2 T`�+iB+2b\ q?BH2 BM
bQK2 +�b2b }`Kb r2`2 bBKTHv MQi �r�`2 Q7 T`�+iB+2b bm+? �b /�BHv 7�+iQ`v K22iBM;b- QrM2`b �TT2�`2/
iQ bvbi2K�iB+�HHv mM/2`2biBK�i2 i?2 T`Q}i�#BHBiv Q7 bBKTH2 �M/ FMQrM T`�+iB+2b bm+? K2�bm`BM; [m�HBiv
/272+ib- K�+?BM2 /QrMiBK2- �M/ BMp2MiQ`vX AKTQ`i�MiHv- /2bTBi2 i?2b2 7�BHm`2b iQ �/QTi ?B;?@`2im`M
K�M�;2K2Mi T`�+iB+2b- +QMi`QH@;`QmT }`Kb r2`2 MQi r22/2/ Qmi Q7 i?2 K�`F2iX *QKT2iBiBp2 T`2bbm`2b-
i?2 �mi?Q`b �`;m2- r2`2 `2bi`B+i2/ #v ?B;? i�`Bzb- +`2/Bi +QMbi`�BMib- �M/ T�`iB+mH�`Hv #v HBKBi2/ K�M@
�;2`B�H iBK2X �b BM .2HH�oB;M� �M/ :2MixFQr UkyRdV- i?Bb T�T2` T`QpB/2b 2pB/2M+2 i?�i 7�BHm`2b Q7
T`Q}i@K�tBKBx�iBQM �`2 MQi `2bi`B+i2/ iQ bK�HH }`KbX

ed



� `2H�i2/ T�T2` #v "`m?M 2i �HX UkyR3V 2t�KBM2b i?2 BKT�+i Q7 �++2bb iQ QM2 v2�` Q7 K�M�;2K2Mi
+QMbmHiBM; b2`pB+2b QM i?2 Qmi+QK2b Q7 bK�HH �M/ K2/BmK 2Mi2`T`Bb2b BM J2tB+QX h?2 �mi?Q`b `�M/QKHv
�bbB;M2/ 2Mi2`T`Bb2b i?�i �TTHB2/ iQ `2+2Bp2 bm#bB/Bx2/ +QMbmHiBM; b2`pB+2b iQ 2Bi?2` `2+2Bp2 i?2 bm#bB/Bx2/
b2`pB+2b Q` MQiX h?2 �mi?Q`b }M/ i?�i i?2 +QMbmHiBM; BMi2`p2MiBQM BM+`2�b2/ QrM2`bǶ ǳ2Mi`2T`2M2m`B�H
bTB`BiǴ U�M BM/2t i?�i K2�bm`2b 2Mi`2T`2M2m`B�H +QM}/2M+2 �M/ ;Q�H b2iiBM;V �M/ ?�/ TQbBiBp2 b?Q`i@`mM
BKT�+ib QM T`Q/m+iBpBiv �M/ T`Q}ibX

q?BH2 K�Mv Q7 i?2 bim/B2b /2b+`B#2/ �#Qp2 KQbiHv /Q MQi i�F2 � #2?�pBQ`�H T2`bT2+iBp2- i?2 2pB/2M+2
i?2v T`QpB/2 7Q` 7�BHm`2b Q7 T`Q}i@K�tBKBx�iBQM Bb +QKT2HHBM;X :Bp2M i?Bb 2pB/2M+2- �M/ ;Bp2M i?2
�`;mK2Mib r2 T`2b2Mi2/ 7Q` r?v #2?�pBQ`�H }`Kb �`2 KQ`2 HBF2Hv iQ 2tBbi BM /2p2HQTBM; +QmMi`B2b-
r2 #2HB2p2 i?�i bim/vBM; }`K /2+BbBQMb BM /2p2HQTBM; +QmMi`B2b +QmH/ #2 � T`QKBbBM; M2r �;2M/� 7Q`
#2?�pBQ`�H 2+QMQKB+bX AM �//BiBQM iQ bim/vBM; bi�M/�`/ #2?�pBQ`�H@2+QMQKB+ iQTB+b bm+? �b HQbb �p2`bBQM-
#B�b2/ #2HB27b- �M/ BM�ii2MiBQM BM � M2r ?B;?@bi�F2b 2+QMQKB+ b2iiBM;- bm+? �M �;2M/� KB;?i mM+Qp2`
M2r �M/ T`2pBQmbHv mM/2`bim/B2/ #B�b2b BM ?mK�M /2+BbBQM@K�FBM;X

AM/22/- QM2 +QmH/ �`;m2 i?�i /2p2HQTK2Mi 2+QMQKB+b ?�b H2/ i?2 r�v BM TQBMiBM; Qmi i?2 BKTQ`i�M+2
Q7 #2?�pBQ`�H }`Kb- �M �`2� i?�i K�v }M/ �M BM+`2�bBM; MmK#2` Q7 �TTHB+�iBQMb �HbQ iQ }`Kb BM `B+?
+QmMi`B2bX

N aQ+B�H T`272`2M+2b- +mHim`2- �M/ /2p2HQTK2Mi
aQ 7�` BM i?Bb +?�Ti2`- r2 ?�p2 +QMbB/2`2/ i?2 BKTHB+�iBQMb Q7 #2?�pBQ`�H KQ/2Hb r?BH2 i`2�iBM; i?2
KQ/2Hb �M/ 2p2M T�`�K2i2` p�Hm2b �b mMBp2`b�HX AM i?2 `2K�BMBM; irQ b2+iBQMb- ?Qr2p2`- r2 /2b+`B#2
�`;mK2Mib �M/ `2+2Mi 2pB/2M+2 7Q` bvbi2K�iB+ /Bz2`2M+2b BM Tbv+?QHQ;v �+`Qbb `B+? �M/ TQQ` +QmMi`B2b-
�M/ �+`Qbb `B+? �M/ TQQ` BM/BpB/m�HbX a2+iBQM N /2b+`B#2b � HBi2`�im`2 bim/vBM; /Bz2`2M+2b BM bQ+B�H
T`272`2M+2b Ubm+? �b i`mbi �M/ `2+BT`Q+BivV �M/ +mHim`2 �+`Qbb bQ+B2iB2b �M/ i?2M /Bb+mbb2b Bib TQbbB#H2
BKTHB+�iBQMb 7Q` /2p2HQTK2MiX a2+iBQM Ry /2b+`B#2b i?2 M2r HBi2`�im`2 QM i?2 Tbv+?QHQ;v Q7 TQp2`ivX

h?2b2 b2+iBQMb �`2 KQ`2 bT2+mH�iBp2- BM T�`i #2+�mb2 i?2 KQ/2`M 2+QMQKB+b HBi2`�im`2 QM i?2b2
iQTB+b Bb M2r2`X >Qr2p2`- bQK2 Q7 i?2 B/2�b BM a2+iBQM N 2+?Q �M QH/2` i`�/BiBQM Q7 i?Qm;?i QM 2+QMQKB+
/2p2HQTK2Mi- r?B+? pB2r2/ /2p2HQTK2Mi �b � T`Q+2bb BMpQHpBM; BKTQ`i�Mi +?�M;2b BM bQ+B�H bi`m+im`2
�M/ BM r�vb Q7 i?BMFBM;X q2 #2;BM #v #`B2~v bF2i+?BM; � ?BbiQ`v Q7 i?2 pB2rb Q7 ?mK�M #2?�pBQ` BKTHB+Bi
BM i?BMFBM; �#Qmi /2p2HQTK2Mi �M/ ;`Qri?X

NXR >BbiQ`v Q7 pB2rb Q7 ?mK�M #2?�pBQ` BM 2+QMQKB+ /2p2HQTK2Mi
>BbiQ`B+�HHv- K�Mv bQ+B�H b+B2MiBbib- BM+Hm/BM; +H�bbB+�H 2+QMQKBbib- /B/ MQi b22 ?mK�Mb �b `�iBQM�H �M/
Tm`2Hv b2H7@BMi2`2bi2/ �+iQ`bX �b #2?�pBQ`�H 2+QMQKBbib 2MDQv TQBMiBM; Qmi- �/�K aKBi? �MiB+BT�i2/
Km+? Q7 #2?�pBQ`�H 2+QMQKB+b U�b?`�7 2i �HX- kyy8VXj8

S`BQ` iQ i?2 2K2`;2M+2 Q7 KQ/2`M 2+QMQKB+b- � HQM; ?BbiQ`v Q7 i?Qm;?i �`;m2/ i?�i r?�i r2 MQr b22
�b i?2 T`Q+2bb Q7 2+QMQKB+ /2p2HQTK2Mi BMpQHp2b 7mM/�K2Mi�H +?�M;2b BM 2+QMQKB+ Tbv+?QHQ;vX JQ/2`M
2+QMQKBbib �bbmK2 i?�i }`Kb K�tBKBx2 T`Q}ib �M/ BM/BpB/m�Hb K�tBKBx2 miBHBiv �+`Qbb ?BbiQ`v �M/

j8AM ?Bb h?2Q`v Q7 JQ`�H a2MiBK2Mib- aKBi? �`;m2/ i?�i #2?�pBQ` r�b /2i2`KBM2/ #v i?2 bi`m;;H2 #2ir22M r?�i aKBi?
i2`K2/ i?2 ǳT�bbBQMbǴ �M/ i?2 ǳBKT�`iB�H bT2+i�iQ`XǴ h?2 T�bbBQMb BM+Hm/2/ /`Bp2b- 2KQiBQMb- �M/ KQiBp�iBQM�H 722HBM;X
aKBi? pB2r2/ #2?�pBQ` �b mM/2` i?2 /B`2+i +QMi`QH Q7 i?2 T�bbBQMb #mi #2HB2p2/ i?�i T2QTH2 +QmH/ Qp2``B/2 T�bbBQM@/`Bp2M
#2?�pBQ` #v pB2rBM; i?2B` QrM #2?�pBQ` 7`QK i?2 T2`bT2+iBp2 Q7 �M QmibB/2`ěi?2 BKT�`iB�H bT2+i�iQ` U�b?`�7 2i �HX- kyy8VX
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�+`Qbb bQ+B2iB2b- #mi 7Q` K�Mv J�`tBbi r`Bi2`b- i?2 ǳB+v r�i2` Q7 2;QiBbiB+�H +�H+mH�iBQMǴ Bb � 72�im`2 Q7
+�TBi�HBbK- MQi Q7 T`2@+�TBi�HBbi bQ+B2iB2b Q` Q7 i?2 ?mK�M +QM/BiBQM KQ`2 #`Q�/Hv UJ�`t �M/ 1M;2Hb-
R393VX 6�KQmbHv- q2#2` URNy8V �`;m2/ i?�i KQ/2`M +�TBi�HBbK �M/ i?2 T2`p�bBp2 `QH2 Q7 `�iBQM�HBiv
2K2`;2/ ?BbiQ`B+�HHv BM `2bTQMb2 iQ +?�M;2b BM r�vb Q7 i?BMFBM; BM/m+2/ #v S`Qi2bi�MiBbKX

JQ/2`MBx�iBQM i?2Q`v- T`QKBM2Mi BM i?2 RN8yb- BM~m2M+2/ #v q2#2` �M/
.m`F?2BK- /`2r � /BbiBM+iBQM #2ir22M ǳi`�/BiBQM�HǴ �M/ ǳKQ/2`MǴ bQ+B2iB2b- BM+Hm/BM; /Bz2`2M+2b #2@
ir22M bQ+B2iB2b #�b2/ QM �+?B2p2K2Mi p2`bmb bQ+B2iB2b #�b2/ QM #B`i?c Q`B2Mi�iBQM iQr�`/b i?2 Mm+H2�`
7�KBHv p2`bmb 2ti2M/2/ FBMb?BT iB2bc BM/BpB/m�HBbK p2`bmb +QKKmM�H Q`B2Mi�iBQMc `2H�iBQMb #�b2/ QM
i`�/BiBQM �M/ HQv�Hiv p2`bmb i?Qb2 #�b2/ QM `�iBQM�H 2t+?�M;2X S`QTQM2Mib Q7 KQ/2`MBx�iBQM i?2Q`v
i?Qm;?i i?�i T2QTH2 BM i`�/BiBQM�H bQ+B2iB2b �`2 MQi M2+2bb�`BHv KQiBp�i2/ #v i?2 `�iBQM�H +�H+mH�iBQM Q7
b2H7@BMi2`2bi Q7 i?2B` KQ/2`M +QmMi2`T�`ibX h?2 T`Q+2bb Q7 KQ/2`MBx�iBQM r�b i?Qm;?i Q7 �b � T`Q+2bb
Q7 /`�K�iB+ +?�M;2 BM bQ+B�H bi`m+im`2b- #mi �HbQ BM r�vb Q7 i?BMFBM;X 6Q` BMbi�M+2- J+*H2HH�M/ URNeRV
2KT?�bBx2/ i?2 ǳM22/ 7Q` �+?B2p2K2MiǴ �b � Tbv+?QHQ;B+�H +?�`�+i2`BbiB+ i?�i r�b F2v iQ 2Mi`2T`2M2m`B�H
�+iBpBiv �M/ KQ/2`MBx�iBQM- �M/ AMF2H2b �M/ aKBi? URNd9V /2}M2/ mMB[m2Hv ǳKQ/2`MǴ T2`bQM�HBiv i`�BibX

�7i2` i?2 RN8yb �M/ RNeyb- KQ/2`MBx�iBQM i?2Q`v 72HH Qmi Q7 7�pQ`X AM 2+QMQKB+b- a+?mHix URNe9V
�`;m2/ i?�i i?Qb2 BM /2p2HQTBM; +QmMi`B2b �`2 ǳTQQ` #mi 2{+B2MiǴXje AM i?Bb pB2r- ?QKQ 2+QMQKB+mb
/B/ MQi M22/ iQ #2 +`2�i2/c ?2 Q` b?2 r�b i?2`2 �HH �HQM;X q?2`2�b /2p2HQTK2Mi 2tT2`ib BM~m2M+2/ #v
KQ/2`MBx�iBQM i?2Q`v K�v ?�p2 b22M 7�`K2`b �b B``�iBQM�HHv +HBM;BM; iQ Qmi/�i2/ 7�`KBM; i2+?MB[m2b
#2+�mb2 Q7 �M �ii�+?K2Mi iQ i`�/BiBQM �M/ K�v ?�p2 7�pQ`2/ +Q2`+BQM Q` ?2�pv bm#bB/B2b iQ 2M+Qm`�;2
�/QTiBQM Q7 M2r i2+?MB[m2b- KQ/2`M /2p2HQTK2Mi 2+QMQKBbib #2;�M rBi? i?2 �bbmKTiBQM i?�i 7�`K2`b
FM2r r?�i i?2v r2`2 /QBM;X

1+QMQKBbib bim/vBM; ;`Qri? �M/ /2p2HQTK2Mi �HbQ `2�+i2/ �;�BMbi +mHim`�H 2tTH�M�iBQMb 7Q` /Bz2`@
2M+2b BM 2+QMQKB+ /2p2HQTK2Mi �+`Qbb bQ+B2iB2b i?�i b22K2/ mM7�HbB}�#H2 �M/ i?2`27Q`2 mMb+B2MiB}+ BM
i?2 +`Qbb b2+iBQM- �M/ i?�i H�i2` im`M2/ Qmi iQ #2 7�Hb2 QM+2 � HQM;2` T�M2H /�i� 2K2`;2/, AM/B� r�b
i?Qm;?i iQ #2 bim+F rBi? � HQr ǳ>BM/m `�i2 Q7 ;`Qri?Ǵ r?BH2 *?BM�Ƕb /2p2HQTK2Mi r�b b�B/ iQ #2 ?2H/
#�+F #v *QM7m+B�M i`�/BiBQMb U�b /2b+`B#2/ BM �+2KQ;Hm �M/ _Q#BMbQM UkyRjVVX

AM T�`i �b � `2�+iBQM iQ i?Bb bQ`i Q7 +H�BK- /2p2HQTK2Mi 2+QMQKBbib T2`?�Tb r2Mi iQ i?2 QTTQ@
bBi2 2ti`2K2 Q7 T`2bmKBM; i?�i T2QTH2 BM /2p2HQTBM; +QmMi`B2b U�M/ 2Hb2r?2`2V �`2 7mHHv `�iBQM�H ?QKQ
2+QMQKB+mbX A7 q2#2` �`;m2/ i?�i 7�`K2`b BM i`�/BiBQM�H bQ+B2iB2b r2`2 B``�iBQM�H �M/ bim+F rBi? i`�@
/BiBQM�H i2+?MB[m2b 2p2M r?2M i?Bb r�b MQi T`Q}i�#H2- KQ/2`M /2p2HQTK2Mi 2+QMQKBbib `2bTQM/2/ #v
/2KQMbi`�iBM; i?�i 7�`K2`b +?�M;2/ i?2B` #2?�pBQ` BM `2bTQMb2 iQ T`B+2bX u2i- bm+? 2pB/2M+2 Bb 7�`
7`QK b?QrBM; i?�i 7�`K2`b �`2 7mHHv `�iBQM�H Q` �`2 [m�MiBi�iBp2Hv U�M/ bQK2iBK2b 2p2M [m�HBi�iBp2HvV
r2HH@/2b+`B#2/ #v bi�M/�`/ M2Q+H�bbB+�H i?2Q`vX

AM i?2 T�bi irQ /2+�/2b- rBi? i?2 `Bb2 Q7 #2?�pBQ`�H 2+QMQKB+b- i?2 T2M/mHmK ?�b #2;mM iQ brBM;
#�+F iQr�`/b � KQ`2 Tbv+?QHQ;B+�HHv@`2�HBbiB+ pB2r Q7 ?mK�M #2?�pBQ` BM /2p2HQTK2Mi 2+QMQKB+bX .2@
p2HQTK2Mi 2+QMQKBbib ?�p2 BM+`2�bBM;Hv BM+Q`TQ`�i2/ bvbi2K�iB+ /2T�`im`2b 7`QK Tm`2 `�iBQM�HBiv �M/
b2H7@BMi2`2bi r?BH2 �TT`Q�+?BM; bm#bi�MiBp2 [m2biBQMb BM /2p2HQTK2MiX *`m+B�HHv- i?Bb �TT`Q�+? ?�b BM@
pQHp2/ `B;Q`Qmb 2KTB`B+�H i2bib Q7 i?2 mM/2`HvBM; #2?�pBQ`�H B/2�bX S2`?�Tb i?2 +H2�`2bi bB;M Q7 i?2 M2r
QT2MM2bb Q7 /2p2HQTK2Mi 2+QMQKB+b iQ B/2�b 7`QK #2?�pBQ`�H 2+QMQKB+b r�b i?2 Tm#HB+�iBQM BM kyR8 Q7
i?2 qQ`H/ "�MFǶb ~�;b?BT �MMm�H qQ`H/ .2p2HQTK2Mi _2TQ`i- ǳJBM/- aQ+B2iv- �M/ "2?�pBQ`Ǵ- rBi? i?2

jeJQ/2`MBx�iBQM i?2Q`v �HbQ 72HH Qmi Q7 7�pQ` BM bQ+BQHQ;v- #mi 7Q` bQK2r?�i /Bz2`2Mi `2�bQMb, Bi r�b +`BiB+Bx2/ �b
+QM~�iBM; 72�im`2b Q7 q2bi2`M bQ+B2iv rBi? M2+2bb�`v `2[mB`2K2Mib 7Q` /2p2HQTK2Mi- �M/ r�b bm#D2+i iQ +`BiB+BbK rBi? i?2
`Bb2 Q7 /2T2M/2M+v i?2Q`vX
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i?2K2 Q7 #2?�pBQ`�H /2p2HQTK2Mi 2+QMQKB+bX
� F2v /Bz2`2M+2 #2ir22M #2?�pBQ`�H /2p2HQTK2Mi 2+QMQKB+b �M/ i?2 QH/2` KQ/2`MBx�iBQM@i?2Q`v

HBi2`�im`2- ?Qr2p2`- Bb i?�i i?2 #2?�pBQ`�H 2+QMQKB+b HBi2`�im`2 ?�b KQbiHv 7Q+mb2/ QM mMBp2`b�H 72�im`2b
Q7 ?mK�M #2?�pBQ`- `�i?2` i?�M QM p�`B�iBQM �+`Qbb BM/BpB/m�Hb Q` bQ+B2iB2bX _2+2Mi rQ`F BM +mHim`�H
2+QMQKB+b �M/ #2?�pBQ`�H 2+QMQKB+b- ?Qr2p2`- ?�b #2;mM iQ 2tTHQ`2 p�`B�iBQM �+`Qbb bQ+B2iB2bX h?2 `2bi
Q7 i?Bb b2+iBQM /2b+`B#2b i?Bb M2r HBi2`�im`2X

NXk .Bz2`2M+2b BM bQ+B�H T`272`2M+2b �+`Qbb bQ+B2iB2b
"2?�pBQ`�H 2+QMQKBbib �M/ Tbv+?QHQ;Bbib ?�p2 �`;m2/ i?�i BM �//BiBQM iQ #2BM; KQiBp�i2/ #v T`Bp�i2
+QMbmKTiBQM- T2QTH2 ?�p2 MmK2`Qmb bQ+B�H �M/ KQ`�H KQiBp2bX 6Q` BMbi�M+2- i?2v Q7i2M +�`2 �#Qmi
Qi?2`bǶ Qmi+QK2b- #v #2BM; �Hi`mBbiB+ UTH�+BM; � TQbBiBp2 r2B;?i QM Qi?2`bǶ miBHBivV Q` 2MpBQmb UTH�+BM; �
M2;�iBp2 r2B;?i QM Qi?2`bǶ miBHBivVX AM/BpB/m�Hb +�`2 �#Qmi i?2 7�B`M2bb Q7 Qmi+QK2b �M/ T`Q+2bb2b- bm+?
�b #v T`272``BM; iQ bTHBi mM2�`M2/ KQM2v BM � /B+i�iQ` ;�K2 2[m�HHv rBi? � `2+BTB2MiX h?2v +�`2 r?�i
Qi?2`b i?BMF Q7 i?2K- 7Q` #Qi? BMbi`mK2Mi�H �M/ ?2/QMB+ `2�bQMb- �M/ i?mb ?�p2 bQ+B�H BK�;2 KQiBp2bX
h?2v +�`2 i?�i Qi?2`b �+i 7�B`Hv �M/ K2�M r2HH- �M/ K�v BM+m` � +Qbi iQ TmMBb? Qi?2`b r?Q KBb#2?�p2
Q` ?m`i i?2K- �M 2t�KTH2 Q7 M2;�iBp2 `2+BT`Q+BivX S2QTH2 �HbQ +�`2 �#Qmi +QM7Q`KBM; iQ bQ+B�H MQ`Kb
`2;�`/BM; �TT`QT`B�i2 #2?�pBQ` �M/ K�v BMi2`M�HBx2 i?2b2 MQ`Kb bm+? i?�i i?2v �`2 BM~m2M+2/ #v i?2K
2p2M BM T`Bp�i2X

h?2 �#Qp2 #`Q�/ b2i Q7 7`2[m2MiHv TQr2`7mH KQiBp2b ?�p2 #22M i2`K2/ bQ+B�H T`272`2M+2b BM i?2
#2?�pBQ`�H 2+QMQKB+b HBi2`�im`2X q?BH2 i?2b2 T`272`2M+2b K�v ?�p2 2pQHp2/ 7Q` 7mM+iBQM�H `2�bQMbě
7Q` 2t�KTH2- M2;�iBp2 `2+BT`Q+Biv K�v ?�p2 2pQHp2/ #2+�mb2 Bi ?2HTb bmbi�BM +QQT2`�iBQM BM `2T2�i2/
BMi2`�+iBQMběi?2 2tT2`BK2Mi�H 2+QMQKB+b HBi2`�im`2 bm;;2bib i?�i i?2b2 KQiBp2b �`2 MQr ǳ?�`/@rB`2/Ǵ
�M/ T�`iHv mM+QMb+BQmb `�i?2` i?�M #2BM; bBKTHv /2HB#2`�i2 bi`�i2;B+ #2?�pBQ`X 6Q` 2t�KTH2- BM/BpB/m�Hb
b?�`2 KQM2v rBi? �MQMvKQmb `2+BTB2Mib BM � /B+i�iQ` ;�K2- 2p2M BM i?2 �#b2M+2 Q7 `2T2�i2/ BMi2`�+iBQMb
Q` �Mv `QH2 7Q` `2Tmi�iBQM 2z2+ibX

q2 M2ti /Bb+mbb +2`i�BM �bT2+ib Q7 bQ+B�H T`272`2M+2b r?B+? K�v /Bz2` bvbi2K�iB+�HHv �+`Qbb bQ+B2iB2b-
�M/ r?B+? ?�p2 #22M �`;m2/ iQ K�ii2` 7Q` 2+QMQKB+ /2p2HQTK2MiX

h`mbi �M/ `2+BT`Q+Biv h`mbi +�M #2 #`Q�/Hv /2}M2/ �b rBHHBM;M2bb iQ +QQT2`�i2 rBi? Qi?2`bX
*QM+2Tim�HHv- i`mbi Bb � bQK2r?�i +QKTH2t +QM+2Ti- BMpQHpBM; #Qi? #2HB27b UT�`iB+mH�`Hv #2HB27b �#Qmi
r?2i?2` i?2 Qi?2` T�`iv Bb i`mbirQ`i?vV �b r2HH �b T`272`2M+2b Ubm+? �b ǳr�`K ;HQrǴ 7`QK i?2 �+i
Q7 +QQT2`�iBM;- �M/ �Hi`mBbK iQr�`/b i?2 Qi?2` T�`ivV- �M/ TQi2MiB�HHv MQ`Kb iQr�`/b �TT`QT`B�i2
#2?�pBQ`X _2+BT`Q+Biv Bb i?2 i2M/2M+v iQ `2r�`/ bQK2QM2 r?Q +QQT2`�i2/ Q` r�b ;2M2`Qmb UTQbBiBp2
`2+BT`Q+BivV- �M/ iQ TmMBb? bQK2QM2 r?Q /272+i2/ Q` #2?�p2/ TQQ`Hv UM2;�iBp2 `2+BT`Q+BivVX "Qi?
i`mbi �M/ `2+BT`Q+Biv �`2 +QMbB/2`2/ F2v BM;`2/B2Mib 7Q` ;2M2`�iBM; +QQT2`�iBp2 #2?�pBQ`- 2bT2+B�HHv BM
bBim�iBQMb `2[mB`BM; +QQT2`�iBQM rBi? i?Qb2 QmibB/2 QM2Ƕb BKK2/B�i2 7�KBHv Q` FBM ;`QmT U>2M`B+? 2i �HX-
kyRy�VX

JmHiBTH2 TB2+2b Q7 2pB/2M+2 bm;;2bi i?�i /2p2HQTBM; +QmMi`B2b ?�p2 HQr2` H2p2Hb Q7 i`mbi �M/ `2+BT`Q+Biv
i?�M `B+? +QmMi`B2bX

6B`bi- +`Qbb@+QmMi`v bm`p2v 2pB/2M+2 7`QK bQm`+2b bm+? �b i?2 qQ`H/ o�Hm2b am`p2v b?Qrb bm#bi�MiB�H
p�`B�iBQM �+`Qbb +QmMi`B2b BM H2p2Hb Q7 b2H7@`2TQ`i2/ ;2M2`�HBx2/ i`mbi BM Qi?2`bX :2M2`�HBx2/ i`mbi Bb i`mbi
iQr�`/b Qi?2` K2K#2`b Q7 bQ+B2iv U`�i?2` i?�M i`mbi iQr�`/b +HQb2 7�KBHv Q` 7`B2M/bV- BM+Hm/BM; i`mbi
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iQr�`/b QM2Ƕb M2B;?#Q`b- +Q@2i?MB+b- 72HHQr +BiBx2Mb- �M/ 2p2M i`mbi BM bi`�M;2`b �M/ 7Q`2B;M2`bXjd �M
BM~m2MiB�H #Q/v Q7 rQ`F b?Qrb i?�i bm+? K2�bm`2b Q7 i`mbi U�M/ i`mbirQ`i?BM2bbV �`2 +Q``2H�i2/ rBi?
T2`@+�TBi� BM+QK2 �M/ BMbiBimiBQM�H 72�im`2b Q7 +QmMi`B2b, TQQ`2` +QmMi`B2b �M/ `2;BQMb ?�p2 HQr2` H2p2Hb
Q7 i`mbi U2X;X G�SQ`i� 2i �HX URNNdVc EM�+F �M/ E2272` URNNdV- h�#2HHBMB UkyRyVVX

aQK2 2+QMQKBbib pB2r bm`p2v K2�bm`2b �b mM`2HB�#H2 �M/ T`272` BM+2MiBpBx2/ Q` `2p2�H2/@T`272`2M+2
Qmi+QK2bX �M BMMQp�iBp2 2�`Hv T�T2` #v � i2�K Q7 �Mi?`QTQHQ;Bbib �M/ #2?�pBQ`�H 2+QMQKBbib `�M
BM+2MiBpBx2/ bQ+B�H@T`272`2M+2 H�# 2tT2`BK2Mib BM R8 bK�HH@b+�H2 bQ+B2iB2b �+`Qbb i?2 rQ`H/ U>2M`B+? 2i
�HX- kyyRVX h?2 �mi?Q`b `2TQ`i +QMbB/2`�#H2 p�`B�iBQM �+`Qbb i?2b2 bQ+B2iB2b BM TH�v BM /B+i�iQ` ;�K2b-
mHiBK�imK ;�K2b- �M/ Tm#HB+@;QQ/b ;�K2b- �Hi?Qm;? BM 2�+? +�b2 Qmi+QK2b /2pB�i2 7`QK b2H7@BMi2`2bi2/
+?QB+2b rBi?Qmi bQ+B�H T`272`2M+2b Q` 7�B`M2bb +QM+2`MbX h?2 �mi?Q` TQBMi iQ � +Q``2H�iBQM BM i?2B` `2bmHib
#2ir22M i?2 /2;`22 Q7 K�`F2i BMi2;`�iBQM U�i i?2 bQ+B2iv H2p2HV �M/ ;`2�i2` +QQT2`�iBQM BM 2tT2`BK2Mi�H
;�K2bX

JQ`2 `2+2MiHv- mbBM; i?2 :HQ#�H S`272`2M+2 am`p2v U:SaV- � /�i�b2i +Qp2`BM; 3y-yyy `2bTQM/2Mib
r?Q +QMbiBimi2 M�iBQM�HHv@`2T`2b2Mi�iBp2 b�KTH2b 7`QK de +QmMi`B2b- 6�HF 2i �HX UkyR3V }M/ bvbi2K�iB+
/Bz2`2M+2b �+`Qbb +QmMi`B2b BM K2�bm`2b Q7 bQ+B�H T`272`2M+2bX aT2+B}+�HHv- i?2 �mi?Q`b }M/ i?�i /2p2H@
QTBM; +QmMi`B2b ?�p2 HQr2` H2p2Hb Q7 #Qi? i`mbi �M/ `2+BT`Q+BivX >Qr2p2`- p�`B�iBQM rBi?BM +QmMi`B2b
bm#bi�MiB�HHv 2t+22/b p�`B�iBQM #2ir22M +QmMi`B2bX JQ`2Qp2`- i?2 K2�bm`2 Q7 T�iB2M+2 Bb KQ`2 T`2/B+iBp2
Q7 T2`@+�TBi� :.S i?�M K2�bm`2b Q7 i`mbi �M/ bQ+B�H T`272`2M+2b- �M/ +QMi`QHHBM; 7Q` T�iB2M+2 K�F2b
i?2 +Q2{+B2Mi QM i`mbi MQM@bB;MB}+�Mi BM � `2;`2bbBQM QM T2`@+�TBi� :.SXj3

Ai Bb rQ`i? MQiBM; i?�i i?2`2 M22/ #2 MQi?BM; B``�iBQM�H �#Qmi HQr H2p2Hb Q7 i`mbiX hQ 2bi�#HBb?
bQK2 7�BHm`2 Q7 `�iBQM�HBiv- QM2 rQmH/ M22/ iQ b?Qr- 7Q` 2t�KTH2- bvbi2K�iB+�HHv #B�b2/ #2HB27b �#Qmi
?Qr i`mbirQ`i?v Qi?2`b �`2- �M/ b2T�`�i2 i?Bb 7`QK /Bz2`2M+2b BM T`272`2M+2bX .Bz2`2M+2b BM bQ+B2iB2b
�+`Qbb i`mbi +QmH/- 7Q` 2t�KTH2- #2 /`Bp2M #v /Bz2`2M+2b BM ?BbiQ`v Q` BMbiBimiBQMb Q` +QmH/ bBKTHv `2~2+i
KmHiBTH2 2[mBHB#`B� U2X;X �;?BQM 2i �HX- kyRR- kyRyc �H2bBM� �M/ :BmHB�MQ UkyR8VVX q2 �`2 MQi �r�`2 Q7
bvbi2K�iB+ 2pB/2M+2 QM i?Bb [m2biBQMX

JQ`�H �iiBim/2b AM �//BiBQM iQ i?2 bi�M/�`/ MQiBQMb Q7 bQ+B�H T`272`2M+2b BM #2?�pBQ`�H 2+QMQKB+b
bm+? �b �Hi`mBbK- 7�B`M2bb- `2+BT`Q+Biv- �M/ bQ+B�H BK�;2 +QM+2`Mb- Tbv+?QHQ;Bbib ?�p2 BM `2+2Mi v2�`b
2tT�M/2/ Qm` mM/2`bi�M/BM; Q7 KQ`�H T`272`2M+2bX am+? �mi?Q`b TQBMi Qmi i?�i Tbv+?QHQ;v ?�b 7Q+mb2/
2t+2bbBp2Hv QM q1A_.ěq2bi2`M- 1/m+�i2/- AM/mbi`B�HBx2/- _B+?- .2KQ+`�iB+ěTQTmH�iBQMb U>2M`B+?
2i �HX- kyRy#VX AM bm+? TQTmH�iBQMb- KQ`�HBiv Bb +QM+2Tim�HBx2/ �b #2BM; T`BK�`BHv �#Qmi ?�`K �M/
7�B`M2bbX PmibB/2 Q7 i?2b2 TQTmH�iBQMb- 7Q` 2t�KTH2- BM /2p2HQTBM; +QmMi`B2b- �M/ BM H2bb@2/m+�i2/ �M/
HQr2`@BM+QK2 TQTmH�iBQMb BM `B+? +QmMi`B2b- KQ`�H �iiBim/2b �`2 #`Q�/2` i?�M i?2b2 irQ T`BM+BTH2b U>�B/i-
kyRkVX h?2b2 +QM+2TiBQMb Q7 KQ`�HBiv BM+Hm/2 MQi QMHv ?�`K �M/ 7�B`M2bb- #mi �HbQ /22THv@?2H/ #2HB27b BM
KQ`�H B/2�Hb Q7 HQv�Hiv iQ QM2Ƕb ;`QmT- `2bT2+i 7Q` �mi?Q`Biv- �M/ Tm`Biv Q` b�M+iBivX >�B/i UkyRkV �`;m2b
i?�i i?2b2 #2HB27b �`2 2ti`2K2Hv BKTQ`i�Mi iQ T2QTH2 �M/ +Q``2H�i2 rBi? BKTQ`i�Mi TQHBiB+�H �M/ bQ+B�H
#2?�pBQ`bX h?2 BKTHB+�iBQMb Q7 i?2b2 /Bz2`2Mi KQ`�H 7`�K2rQ`Fb 7Q` 2+QMQKB+ �M/ TQHBiB+�H #2?�pBQ` �`2
`BT2 7Q` 2tTHQ`�iBQMX

jdAM bm`p2vb- ;2M2`�HBx2/ i`mbi Bb K2�bm`2/ rBi? [m2biBQMb bm+? �b ǳ:2M2`�HHv bT2�FBM;- rQmH/ vQm b�v i?�i KQbi T2QTH2
+�M #2 i`mbi2/ Q` i?�i vQm +�MǶi #2 iQQ +�`27mH BM /2�HBM; rBi? T2QTH2\Ǵ

j3�b /Bb+mbb2/ BM a2+iBQM k- bQK2 Q7 i?2 +Q``2H�iBQM #2ir22M :.S �M/ K2�bm`2/ T�iB2M+2 +QmH/ #2 /m2 iQ HB[mB/Biv
+QMbi`�BMib �z2+iBM; i?2 K2�bm`2b Q7 T�iB2M+2- 2p2M 7Q` ?vTQi?2iB+�H +?QB+2bX
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*mHim`2 � `2+2Mi HBi2`�im`2 BM 2+QMQKB+b i�F2b �M 2p2M #`Q�/2` pB2r Q7 +`Qbb@bQ+B2iv p�`B�iBQM BM
p�Hm2b- #2HB27b �M/ bQ+B�H T`272`2M+2bX :mBbQ 2i �HX UkyyeV /2}M2 +mHim`2 �b ǳi?Qb2 +mbiQK�`v #2HB27b �M/
p�Hm2b i?�i 2i?MB+- `2HB;BQmb- �M/ bQ+B�H ;`QmTb i`�MbKBi 7�B`Hv mM+?�M;2/ 7`QK ;2M2`�iBQM iQ ;2M2`�iBQMǴX
LmMM UkyRkV BMbi2�/ /2}M2b +mHim`2 �b ?2m`BbiB+b �M/ `mH2b Q7 i?mK# i?�i �B/ BM /2+BbBQM K�FBM;- rBi?
� `QH2 MQi Dmbi 7Q` p�Hm2b �M/ #2HB27b- #mi �HbQ 7Q` 2KQiBQMb �M/ ǳ;mi 722HBM;bǴX

LmMM UkyRkV bmKK�`Bx2b i?2 2pB/2M+2 QM /Bz2`2M+2b BM +mHim`2 �+`Qbb bQ+B2iB2bX PM2 2KTB`B+�H
bi`�i2;v ?�b #22M iQ +QKT�`2 BM/BpB/m�Hb 7`QK /Bz2`2Mi +mHim`2b #`Qm;?i BMiQ i?2 b�K2 2MpB`QMK2MiX
6Q` BMbi�M+2- 62`M�M/2x �M/ 6Q;HB UkyyNV b?Qr i?�i i?2 72`iBHBiv �M/ H�#Q`@7Q`+2 T�`iB+BT�iBQM Q7 b2+QM/@
;2M2`�iBQM la rQK2M Bb TQbBiBp2Hv +Q``2H�i2/ rBi? ?BbiQ`B+�H 72`iBHBiv �M/ H�#Q`@7Q`+2 T�`iB+BT�iBQM BM
i?2B` T�`2MibǶ +QmMi`v@Q7@Q`B;BMX 6BbK�M �M/ JB;m2H UkyydV bim/v M�iBQM�H p�`B�iBQM BM � +mHim`2 Q7
+Q``mTiBQM #v /Q+mK2MiBM; /Bz2`2M+2b BM `�i2b Q7 mMT�B/ T�`FBM; iB+F2ib �++mKmH�i2/ #v /BTHQK�ib
7`QK /Bz2`2Mi +QmMi`B2b r?Q �`2 �HH bi�iBQM2/ BM L2r uQ`F *BivX

�MQi?2` bi`�i2;v ?�b #22M iQ +QM/m+i bBKBH�` 2+QMQKB+ H�# 2tT2`BK2Mib �+`Qbb /Bz2`2Mi bQ+B2iB2b-
bm+? �b i?2 rQ`F Q7 >2M`B+? 2i �HX UkyyRV Q` :M22xv 2i �HX UkyyNVX JQ`2 +QKKQMHv- bm`p2v 2pB/2M+2
?�b #22M mb2/ iQ /Q+mK2Mi /Bz2`2M+2b �+`Qbb +QmMi`B2b BM i?2 bi�i2/ BKTQ`i�M+2 iQ i?2 `2bTQM/2Mi Q7
7�KBHv- i?2 BKTQ`i�M+2 Q7 +?BH/`2M b?QrBM; Q#2/B2M+2 �M/ `2bT2+i- i?2 `QH2 Q7 ?�`/ rQ`F p2`bmb Hm+F BM
bm++2bb- Q` i?2 /2;`22 iQ r?B+? T2QTH2 T`272` iQ #2 b2H7@`2HB�Mi p2`bmb BMi2;`�iBM; +HQb2Hv rBi? � ;`QmT
U�H2bBM� �M/ :BmHB�MQ- kyR8VX

NXj .Q bQ+B�H T`272`2M+2b �M/ +mHim`2 K�ii2` 7Q` /2p2HQTK2Mi\
aBM+2 �i H2�bi i?2 rQ`F Q7 "�M}2H/ URN83V- *QH2K�M URNNyV- �M/ SmiM�K UkyyyV- bQ+B�H b+B2MiBbib ?�p2
�`;m2/ i?�i i`mbi TH�vb � +`m+B�H `QH2 BM ;2M2`�iBM; /2bB`�#H2 2+QMQKB+ Qmi+QK2bX JQ`2 ;2M2`�HHv-
�+?B2pBM; +QQT2`�iBQMěBM+Hm/BM; rBi? bi`�M;2`b �M/ BM QM2@b?Qi BMi2`�+iBQMběBb Q7i2M �`;m2/ iQ #2
+2Mi`�H iQ i?2 T`Q+2bb Q7 /2p2HQTK2Mi U�H;�M �M/ *�?m+- kyR9VX AM 2+QMQKB+b- �M mM/2`bi�M/BM; Q7
BM+QKTH2i2 +QMi`�+ib �M/ BKT2`72+i 2M7Q`+2K2Mi ?�b H2/ bQK2 b+?QH�`b iQ �;`22X 6Q` BMbi�M+2- �``Qr
URNdkV 2KT?�bBx2/ i?2 BKTQ`i�M+2 Q7 i`mbi �b 7QHHQrb, ǳpB`im�HHv 2p2`v +QKK2`+B�H i`�Mb�+iBQM ?�b
rBi?BM Bib2H7 �M 2H2K2Mi Q7 i`mbi- +2`i�BMHv �Mv i`�Mb�+iBQM +QM/m+i2/ Qp2` � T2`BQ/ Q7 iBK2X Ai +�M #2
TH�mbB#Hv �`;m2/ i?�i Km+? Q7 i?2 2+QMQKB+ #�+Fr�`/M2bb BM i?2 rQ`H/ +�M #2 2tTH�BM2/ #v i?2 H�+F Q7
Kmim�H +QM}/2M+2XǴ

h?Bb B/2� Bb +QMbBbi2Mi rBi? i?2 +`Qbb@+QmMi`v +Q``2H�iBQMb /2b+`B#2/ �#Qp2, i`mbi �M/ `2+BT`Q+Biv
�`2 TQbBiBp2Hv +Q``2H�i2/ rBi? 2+QMQKB+ Qmi+QK2bX >Qr2p2`- QM2 KB;?i rQ``v i?�i i`mbi Bb bBKTHv
� +QMb2[m2M+2 Q7 /2p2HQTK2MiX SQQ` +QmMi`B2b i2M/ iQ ?�p2 rQ`b2 +QMi`�+i 2M7Q`+2K2Mi �M/ H2;�H
BMbiBimiBQMb- �M/ i?mb Bi K�v bBKTHv #2 `�iBQM�H iQ /Bbi`mbi Qi?2`b KQ`2 BM TQQ` +QmMi`B2bX h?2 T`Q+2bb
Q7 /2p2HQTK2Mi �M/ ;`Qri? KB;?i BM im`M bi`2M;i?2M bi�i2 +�T�+Biv �M/ BKT`Qp2 +QMi`�+i 2M7Q`+2K2Mi-
i?mb BM+`2�bBM; i`mbiX

AM `2+2Mi v2�`b- bQK2 b+?QH�`b Q7 HQM;@`mM ;`Qri? �M/ Q7 +mHim`�H 2+QMQKB+b ?�p2 �`;m2/ i?�i i`mbi
�M/ `2H�i2/ bQ+B�H �iiBim/2b �`2 MQi QMHv �M Qmi+QK2 Q7 /2p2HQTK2Mi- #mi �`2 BMbi2�/ U�i H2�bi BM T�`iV
/22T2` /`Bp2`b Q7 /2p2HQTK2Mi i?2Kb2Hp2bXjN

PM2 #Q/v Q7 rQ`F T`QpB/2b 2pB/2M+2 i?�i KQ/2`M@/�v i`mbi �M/ `2H�i2/ +QM+2Tib bm+? �b i`mbi@
rQ`i?BM2bb ?�p2 /22T ?BbiQ`B+�H `QQibX LmMM �M/ q�Mi+?2FQM UkyRRV b?Qr i?�i +m``2Mi /Bz2`2M+2b BM
i`mbi H2p2Hb rBi?BM �7`B+� +�M #2 i`�+2/ #�+F iQ i?2 i`�Mb�iH�MiB+ �M/ AM/B�M P+2�M bH�p2 i`�/2b- �M/

jN_2+2Mi `2pB2rb Q7 i?Bb HBi2`�im`2 BM+Hm/2 �H;�M �M/ *�?m+ UkyR9V- aTQH�Q`2 �M/ q�+xB�`; UkyRjV �M/ LmMM UkyRkVX

dk



i?�i BM/BpB/m�Hb r?Q ?�p2 �M+2biQ`b 7`QK �`2�b i?�i r2`2 ?2�pBHv `�B/2/ i?`Qm;? i?2 bH�p2 i`�/2 b?Qr
HQr2` H2p2Hb Q7 i`mbi BM bm`p2v /�i�X h?Bb 2pB/2M+2 T`QpB/2b � TQi2MiB�H K2+?�MBbK iQ 2tTH�BM i?2 H�`;2
/Bz2`2M+2b BM KQ/2`M@/�v /2p2HQTK2Mi �+`Qbb i?2 b�K2 `2;BQMb Q7 �7`B+� ULmMM- kyy3VX

Pi?2` b+?QH�`b ?�p2 TQBMi2/ iQ i?2 BKTQ`i�M+2 Q7 ?BbiQ`B+�H FBM/b?BT bi`m+im`2 BM ;2M2`�iBM; p�`B�@
iBQM BM KQ/2`M@/�v +mHim`2X 1MF2 UkyR3V b?Qrb i?�i ?BbiQ`B+�H iB;?iM2bb Q7 FBMb?BT bi`m+im`2 T`2/B+ib
KQ/2`M@/�v KQ`�H �iiBim/2b �M/ bQ+B�H #2?�pBQ`bX 1MF2 +H�bbB}2b bQ+B2iB2b #v r?2i?2` i?2v ?BbiQ`B+�HHv
?�/ iB;?i2` FBMb?BT bi`m+im`2b- BM r?B+? T2QTH2 r2`2 /22THv 2K#2//2/ BM 2ti2M/2/ 7�KBHv M2irQ`Fb-
Q` +QMp2`b2Hv HQQb2` FBMb?BT bi`m+im`2b- BM r?B+? bm+? 2ti2M/2/ 7�KBHv M2irQ`Fb r2`2 H2bb BKTQ`i�MiX
:`QmTb r?B+? ?BbiQ`B+�HHv ?�/ iB;?i2` FBMb?BT ?�p2 HQr2` H2p2Hb Q7 i`mbi- KQ`2 BM@;`QmT 7�pQ`BiBbK- ?B;?2`
rBHHBM;M2bb iQ +?2�i QM �M/ /Bbi`mbi QmibB/2`b- �M/ KQ`2 HQ+�H `�i?2` i?�M #`Q�/2` BMbiBimiBQMb iQ/�vX

a+?mHx 2i �HX UkyR3V �`;m2 i?�i i?Bb Tbv+?QHQ;B+�H p�`B�iBQM �`Qb2 �b � `2bTQMb2 iQ /Bz2`2Mi BMbiB@
imiBQMb ;Qp2`MBM; FBMb?BT- /2b+2Mi �M/ K�``B�;2X h?2v T`QTQb2 i?�i i?2 *�i?QHB+ *?m`+?Ƕb TQHB+B2b
H2/ iQ i?2 /BbbQHmiBQM Q7 i`�/BiBQM�H FBMb?BT BMbiBimiBQMb BM 1m`QT2- +`2�iBM; i?2 bT2+B}+ KQ/2`M@/�v
Tbv+?QHQ;v bT2+B}+ iQ q2bi2`M +QmMi`B2b- BM+Hm/BM; i?2 BM+`2�b2/ BKTQ`i�M+2 Q7 BKT�`iB�HBiv- mMBp2`b�H
KQ`�H T`BM+BTH2b- ;2M2`�HBx2/ i`mbi- +QQT2`�iBQM- �M/ 7�B`M2bbX

h?2 �#Qp2 2pB/2M+2 bm;;2bib i?�i T`2b2Mi@/�v H2p2Hb Q7 i`mbi- bQ+B�H T`272`2M+2b �M/ +mHim`2 KQ`2
#`Q�/Hv �`2 MQi 2MiB`2Hv /2i2`KBM2/ #v T`2b2Mi@/�v Qmi+QK2b- K�FBM; � +�mb�H `QH2 7Q` i`mbi QM /2p2HQT@
K2Mi KQ`2 TH�mbB#H2X Pi?2` rQ`F KQ`2 /B`2+iHv �ii2KTib iQ HBMF i`mbi +�mb�HHv iQ 2+QMQKB+ Qmi+QK2bX
�H;�M �M/ *�?m+ UkyRyV mb2 �M BM;2MBQmb �TT`Q�+? iQ /2i2`KBM2 ?BbiQ`B+�H H2p2Hb Q7 i`mbi BM p�`BQmb
+QmMi`B2bX h?2v 2t�KBM2 i`mbi H2p2Hb BM T`2b2Mi@/�v BM/BpB/m�Hb BM i?2 lMBi2/ ai�i2b �M/- mbBM; p�`B�iBQM
BM r?2M i?2 �M+2biQ`b Q7 i?Qb2 BM/BpB/m�Hb }`bi BKKB;`�i2/ iQ i?2 la- BM72` i?2 H2p2Hb Q7 i`mbi BM i?2
b2M/BM; +QmMi`v �i i?2 iBK2 Q7 BKKB;`�iBQMX

�H;�M �M/ *�?m+ UkyRyV K�F2 � F2v �bbmKTiBQM- r2HH@�++2Ti2/ BM +mHim`�H 2+QMQKB+b- i?�i T`2b2Mi@
/�v i`mbi �KQM; BM/BpB/m�Hb Bb +Q``2H�i2/ rBi? i?2 i`mbi H2p2Hb Q7 i?2B` �M+2biQ`bX JQ`2Qp2`- i?2v �bbmK2
i?�i i?2 M�im`2 Q7 b2H2+iBQM BMiQ KB;`�iBQM #v i`mbi /Q2b MQi +?�M;2 bm#bi�MiB�HHv Qp2` iBK2X h?2 �mi?Q`b
i?2M `2H�i2 i?2 BM72``2/ H2p2H Q7 i`mbi BM 2�+? b2M/2` +QmMi`v BM � ;Bp2M v2�` iQ BM+QK2@T2`@+�TBi� BM i?�i
+QmMi`v BM i?�i v2�` �M/ 2biBK�i2 bm#bi�MiB�H +�mb�H 2z2+ib Q7 i`mbi QM T2`@+�TBi� BM+QK2X AM bm#b2[m2Mi
rQ`F- �H;�M �M/ *�?m+ UkyR9V +�H+mH�i2 i?�i �7`B+� rQmH/ ?�p2 � 8X8 iBK2b ?B;?2` T2`@+�TBi� BM+QK2 B7
Bi ?�/ i?2 b�K2 i`mbi H2p2Hb �b ar2/2M U�H;�M �M/ *�?m+- kyR9VX

.Bb+mbbBM; i?2 /2i2`KBM�Mib �M/ BKT�+i Q7 2i?MB+ /Bp2`bBiv QM 2+QMQKB+- TQHBiB+�H �M/ bQ+B�H Qmi@
+QK2b Bb #2vQM/ i?2 b+QT2 Q7 i?Bb +?�Ti2`- #mi Bi Bb rQ`i? MQiBM; i?�i bQK2 bim/B2b mbBM; KB+`Q /�i�
bm;;2bi i?�i- �i H2�bi BM bQK2 +B`+mKbi�M+2b- i?2`2 K�v #2 +Qbib iQ /Bp2`bBivX JQ`2Qp2`- i?2b2 +Qbib K�v
#2 +QMi2ti /2T2M/2Mi �M/ bm#D2+i iQ TQHB+v BM~m2M+2X

>DQ`i UkyR9V 2t�KBM2b ?Qr BMi2`@;`QmT T`272`2M+2b +�M �z2+i QmiTmiX >2 +QHH2+ib /�i� 7`QK � H�`;2
~Qr2` 7�`K BM E2Mv� �M/ b?Qrb i?�i rQ`F2`b ?�p2 bi`QM; bQ+B�H T`272`2M+2b 72�im`BM; �M BM@;`QmT #B�b,
i?2v �+i iQ BM+`2�b2 i?2 T�vQzb Q7 i?2B` +Q@2i?MB+b `2H�iBp2 iQ K2K#2`b Q7 � `Bp�H 2i?MB+ ;`QmTX qQ`F2`b
rQ`F BM bK�HH i2�Kb Q7 i?`22- rBi? QM2 mTbi`2�K rQ`F2` �M/ irQ /QrMbi`2�K rQ`F2`b BM 2�+? i2�KX
>DQ`i UkyR9V b?Qrb i?�i mTbi`2�K rQ`F2`b /BbiQ`i i?2B` 2zQ`i �M/ /B`2+i KQ`2 Q7 i?2 BMi2`K2/B�i2
;QQ/b i?2v T`Q/m+2 iQr�`/b i?2B` +Q@2i?MB+b /QrMbi`2�K- `2bmHiBM; BM #Qi? T`Q/m+iBpBiv HQbb2b Q7 9 iQ 3
T2`+2Mi �M/ HQr2` 2�`MBM;b 2p2M 7Q` i?2Kb2Hp2bX h?2b2 /BbiQ`iBQMb rQ`b2M r?2M 2i?MB+ /BpBbBQMb #2+QK2
KQ`2 b�HB2Mi �7i2` 2H2+iQ`�H pBQH2M+2- mMiBH i?2 }`K }M�HHv `2�+ib #v �/QTiBQM � i2�K@T�v b+?2K2 r?B+?
2HBKBM�i2b BM+2MiBp2b iQ /Bb+`BKBM�i2X h?2 T�T2` i?mb �HbQ T`QpB/2b �M BHHmbi`�iBQM Q7 ?Qr BMbiBimiBQMb
UBM i?Bb +�b2- rBi?BM@}`K `mH2b �M/ BM+2MiBp2bV +�M #2 �/�Ti2/ iQ `2/m+2 i?2 /BbiQ`iBQMb �`BbBM; 7`QK

dj



2i?MB+ T`272`2M+2bX
1i?MB+ /Bp2`bBiv Bb �HbQ �bbQ+B�i2/ rBi? rQ`b2 HQ+�H Tm#HB+ ;QQ/bX 6Q` BMbi�M+2- ?B;?2` 2i?MB+ /Bp2`bBiv

Bb +Q``2H�i2/ rBi? HQr2` T`BK�`v b+?QQH 7mM/BM; �M/ rQ`b2 b+?QQH 7�+BHBiB2b BM E2Mv� UJB;m2H �M/ :m;2`iv-
kyy8VX h?2 �mi?Q`b �`;m2 i?�i /Bp2`bBiv K�F2b Bi KQ`2 /B{+mHi iQ BKTQb2 bQ+B�H b�M+iBQMb- +`2�iBM;
+QHH2+iBp2 �+iBQM 7�BHm`2bX >Qr2p2`- �b /Bb+mbb2/ BM a2+iBQM NX9 #2HQr- bm+? 2z2+ib �`2 MQi 7QmM/ BM
h�Mx�MB�- � +QmMi`v rBi? � ?BbiQ`v Q7 TQHB+B2b /2bB;M2/ iQ `2/m+2 2i?MB+ +QM~B+iX

LQi �HH i?2 2pB/2M+2 bm;;2bib bm#bi�MiB�H BM/BpB/m�H@H2p2H 2i?MB+ T`2Dm/B+2X 6Q` BMbi�M+2- "2`;2 2i �HX
UkyR8V `mM H�# 2tT2`BK2Mib BM � H�`;2 b�KTH2 Q7 T�`iB+BT�Mib BM L�B`Q#B- E2Mv�- �M/ }M/ MQ 2pB/2M+2
Q7 2i?MB+ 7�pQ`BiBbK BM /B+i�iQ` ;�K2b- Tm#HB+@;QQ/b ;�K2b- �M/ +?QQb2@vQm`@/B+i�iQ` ;�K2b- BM r?B+?
i?2 T�`iB+BT�Mi +�M +?QQb2 r?B+? Qi?2` BM/BpB/m�H Kmbi /2+B/2 ?Qr iQ b?�`2 bQK2 KQM2v rBi? i?2KX
AMi`B;mBM;Hv- "2`;2 2i �HX /Q }M/ 2pB/2M+2 Q7 #B�b �KQM; `2+2Mi KQp2`b iQ L�B`Q#B- bm;;2biBM; i?�i
HBpBM; BM � KQ`2 +QbKQTQHBi�M m`#�M b2iiBM;- rBi? 7`2[m2Mi BMi2`�+iBQM �+`Qbb 2i?MB+ ;`QmTb- K�v ?�p2
TH�v2/ bQK2 `QH2 BM `2/m+BM; 2i?MB+ T`272`2M+2bX AM +QMi`�bi iQ i?2 Qp2`�HH MmHH 2z2+ib QM #2?�pBQ`b- i?2
�mi?Q`b /2i2+i � bK�HH �KQmMi Q7 2i?MB+ ǳ#B�bǴ BM AKTHB+Bi �bbQ+B�iBQM h2bibX9y h?2 BM+QM;`m2M+2 BM i?2
}M/BM;b QM #2?�pBQ`b �M/ BKTHB+Bi �bbQ+B�iBQMb 2+?Q2b rBi? �M QM;QBM; /2#�i2 BM bQ+B�H Tbv+?QHQ;v Qp2`
r?2i?2` A�hb K2�MBM;7mHHv T`2/B+i `2�H@rQ`H/ #2?�pBQ`b U:`22Mr�H/ 2i �HX- kyyN- Pbr�H/ 2i �HX- kyRjVX

GQr H2p2Hb Q7 i`mbi �M/ i?2 bi`m+im`2 Q7 BM@;`QmT p2`bmb Qmi@;`QmT T`272`2M+2b K�v �HbQ #2 `2H�i2/
iQ b2p2`�H Qi?2` BKTQ`i�Mi 2+QMQKB+ �M/ TQHBiB+�H Qmi+QK2bX 6Q` BMbi�M+2- bQK2 2pB/2M+2 bm;;2bib i?�i
H2p2Hb Q7 i`mbi T`2/B+i i?2 bi`m+im`2 Q7 }`Kb, ?B;?2` i`mbi BM Ai�HB�M `2;BQMb T`2/B+ib H�`;2` }`K bBx2 �M/
KQ`2 /2+2Mi`�HBx2/ /2+BbBQM@K�FBM; U*BM;�MQ �M/ SBMQiiB- kyRkVX 6B`Kb BM �bB� �`2 bm#bi�MiB�HHv KQ`2
+2Mi`�HBx2/ BM i2`Kb Q7 /2+BbBQM@K�FBM; i?�M }`Kb BM i?2 lMBi2/ ai�i2b Q` 1m`QT2 �M/ i?2 2ti2Mi Q7
+2Mi`�HBx�iBQM Bb +Q``2H�i2/ rBi? `2;BQM�H i`mbiX U"HQQK 2i �HX- kyRkVX aBKBH�`Hv- � b2Mb2 Q7 /miv iQr�`/b
7�KBHv �M/ FBM- �M/ � H�+F Q7 i`mbi iQr�`/b bi`�M;2`b K�v +QMi`B#mi2 iQ � +mHim`2 Q7 +Q``mTiBQM �M/
T�i`QM�;2 BM TQHBiB+bX

NX9 h?2 BKT�+i Q7 +QMi�+i �M/ TQHB+B2b QM bQ+B�H T`272`2M+2b �M/ MQ`Kb
h?2 T`2pBQmb /Bb+mbbBQM bm;;2bi2/ i?�i /Bz2`2M+2b BM bQ+B�H T`272`2M+2b �M/ +mHim`2 �`2 /`Bp2M �i H2�bi
BM T�`i #v HQM;@`mM ?BbiQ`B+�H 7�+iQ`bX a?QmH/ +mHim`�H /Bz2`2M+2b �M/ bQ+B�H i`mbi Q` +QMp2`b2Hv bQ+B�H
/BpBbBQMb i?2`27Q`2 #2 i?Qm;?i Q7 �b }t2/ �M/ BKKmM2 iQ TQHB+v\ _2+2Mi `2b2�`+? bm;;2bib i?�i �i H2�bi
bQK2 Q7 i?2b2 7�+iQ`b �`2 K�HH2�#H2X SQHB+v@`2H2p�Mi 7�+iQ`b bm+? �b bQ+B�H +QMi�+i- K2/B� 2tTQbm`2- �M/
2/m+�iBQM +�M �HH �z2+i bQ+B�H T`272`2M+2bX

AMi2`@;`QmT +QMi�+i � `2+2Mi #Q/v Q7 rQ`F BM 2+QMQKB+b �M/ Tbv+?QHQ;v ?�b T`QpB/2/ `B;Q`@
Qmb i2bib Q7 �HHTQ`iǶb URN89V T`2/B+iBQM i?�i BMi2`@;`QmT +QMi�+i rBHH U�i H2�bi mM/2` +2`i�BM 7�pQ`�#H2
+QM/BiBQMbV `2/m+2 bQ+B�H T`2Dm/B+2 �M/ BKT`Qp2 bQ+B�H #2?�pBQ`X

_�Q UkyR3V b?Qrb i?�i i?2 BMi2;`�iBQM Q7 `B+? �M/ TQQ` +?BH/`2M BM b+?QQHb `2/m+2b bQ+B�H /Bb+`BK@
BM�iBQM �M/ BM+`2�b2b rBHHBM;M2bb iQ bQ+B�HBx2X �//BiBQM�HHv- +QMi�+i rBi? TQQ` +?BH/`2M BM+`2�b2b `B+?
+?BH/`2MǶb ;2M2`QbBiv iQr�`/b Qi?2`b BM #Qi? i?2 H�# UK2�bm`BM; mbBM; /B+i�iQ` ;�K2bV �M/ i?2 }2H/ UpQH@
mMi22`BM; 7Q` +?�`BiB2b BM b+?QQHVX 6BM�HHv- Bi BM+`2�b2b i?2 bi`2M;i? Q7 7�B`M2bb T`272`2M+2b, `B+? bim/2Mib

9yh?2 AKTHB+Bi �bbQ+B�i2 h2bi UA�hV Bb � i2bi /2p2HQT2/ #v bQ+B�H Tbv+?QHQ;Bbib iQ K2�bm`2 i?2 2ti2Mi iQ r?B+? +2`@
i�BM +�i2;Q`B2b Ubm+? �b `�+2 Q` ;2M/2`V �`2 �bbQ+B�i2/ rBi? bi2`2QivT2b- Q` rBi? ;2M2`�HHv TQbBiBp2 Q` M2;�iBp2 p�H2M+2
U:`22Mr�H/ 2i �HX- RNN3VX
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BMi2;`�i2/ rBi? TQQ` +H�bbK�i2b #2+QK2 KQ`2 BM2[mBiv@�p2`b2 BM H�# ;�K2bX *Q`MQ 2i �HX UkyR3V }M/
bBKBH�` `2/m+iBQMb BM `�+B�H T`2Dm/B+2 mbBM; `�M/QKBx2/ `QQKK�i2 �bbB;MK2Mib Q7 mMBp2`bBiv bim/2Mib BM
aQmi? �7`B+�- �b /Q "QBbDQHv 2i �HX UkyyeV BM � mMBp2`bBiv BM i?2 lMBi2/ ai�i2bX

GQr2 UkyR3V Tmb?2b i?Bb HBi2`�im`2 7Q`r�`/ #v BMp2biB;�iBM; ?Qr i?2 T`2+Bb2 +QM/BiBQMb mM/2` r?B+?
+QMi�+i Q++m`b BKT`Qp2 Q` BMbi2�/ rQ`b2M T`2Dm/B+2 �M/ Kmim�HHv@#2M2}+B�H 2+QMQKB+ i`�Mb�+iBQMbX >2
`mMb � }2H/ 2tT2`BK2Mi BMpQHpBM; � +`B+F2i H2�;m2 BM pBHH�;2b BM AM/B� �M/ b?Qrb i?�i +QQT2`�iBp2 +QMi�+i
UTH�vBM; QM i?2 b�K2 i2�K rBi? K2K#2`b Q7 � /Bz2`2Mi +�bi2V `2/m+2b +�bi2 T`2Dm/B+2 BM vQmM; K2M-
r?BH2 +QKT2iBiBp2 +QMi�+i UTH�vBM; �;�BMbi Qi?2`b Q7 � /Bz2`2Mi +�bi2V bQK2r?�i rQ`b2Mb �iiBim/2bX
*QQT2`�iBp2 +QMi�+i �HbQ K�F2b BM/BpB/m�Hb KQ`2 HBF2Hv iQ 2M;�;2 BM i`�/2 �+`Qbb +�bi2 HBM2b �M/ i?mb
2�`M ;`2�i2` bm`THmb BM �M BMMQp�iBp2 }2H/ i�bF +`2�i2/ #v i?2 �mi?Q`X

PFmMQ;#2 UkyR3V bim/B2b i?2 +QMb2[m2M+2b Q7 K�M/�iQ`v M�iBQM�H b2`pB+2 BM LB;2`B�- r?2`2 +QHH2;2
;`�/m�i2b �`2 `2[mB`2/ iQ i2KTQ`�`BHv b2`p2 BM Qi?2` T`QpBM+2b BM i?2 +QmMi`vX a?2 }M/b i?�i BMi2`@2i?MB+
2tTQbm`2 +�mb2b BM/BpB/m�Hb iQ ?�p2 ;`2�i2` M�iBQM�H T`B/2 �M/ KQ`2 TQbBiBp2 �iiBim/2b iQr�`/b LB;2`B�-
#mi bBKmHi�M2QmbHv BM+`2�b2b i?2 b�HB2M+2 Q7 QM2Ƕb QrM 2i?MB+ B/2MiBiv- `2bmHiBM; BM KQ`2 TQbBiBp2 �iiBim/2b
iQr�`/b QM2Ƕb QrM ;`QmT U#mi MQi Qi?2`bVX h?2b2 `2bmHib TQBMi iQ i?2 M22/ 7Q` � Mm�M+2/ mM/2`bi�M/BM;
Q7 M�iBQM�H B/2MiBiv �M/ 2i?MB+ /Bp2`bBiv, Bi Bb TQbbB#H2 iQ #mBH/ M�iBQM�H B/2MiBiv rBi?Qmi r2�F2MBM;
2i?MB+ B/2MiBiv- 2p2M BM � /Bp2`b2 /2p2HQTBM; +QmMi`vX

J2/B� 1tTQbm`2 iQ K2/B� ?�b #22M b?QrM iQ #2 � TQr2`7mH /`Bp2` Q7 +?�M;2 BM bQ+B�H T`272`2M+2b
�M/ �iiBim/2b BM /2p2HQTBM; +QmMi`B2bX 6Q` BMbi�M+2- 2tTQbm`2 iQ _r�M/�M ;Qp2`MK2Mi `�/BQ T`QT�;�M/�-
r?B+? 7Q+mb2/ QM TQbi@;2MQ+B/2 M�iBQM@#mBH/BM;- /2+`2�b2/ i?2 b�HB2M+2 Q7 2i?MB+Biv �M/ BM+`2�b2/ BMi2`@
2i?MB+ i`mbi U"HQmBM �M/ JmF�M/- kyRdVX JQbi BMi`B;mBM;Hv- i?2 �mi?Q`b b?Qr i?�i BM/BpB/m�Hb 7`QK
i`2�i2/ HQ+�iBQMb #2+QK2 H2bb HBF2Hv iQ mb2 2i?MB+Biv U>mim p2`bmb hmibBV iQ +�i2;Q`Bx2 BM/BpB/m�Hb-
bm;;2biBM; i?�i 2p2M i?2 b�HB2M+2 Q7 2i?MB+ +�i2;Q`B2b Bb K�HH2�#H2 �M/ +QmH/ #2 BM~m2M+2/ #v ;Qp2`MK2Mib
Q` T`Bp�i2 K2/B�X P7 +Qm`b2- bm+? 2z2+ib +mi #Qi? r�vb, i?2 b�K2 K2/B� iQQHb +�M 2z2+iBp2Hv #2 mb2/
iQ rQ`b2M bQ+B�H �iiBim/2b- biQF2 /Bbi`mbi- �M/ 2p2M BM+Bi2 pBQH2M+2 Uu�M�;Bx�r�@.`Qii- kyR9VX

1tTQbm`2 iQ i2H2pBbBQM ?�b �HbQ #22M b?QrM iQ +?�M;2 �iiBim/2b �M/ #2?�pBQ`bX G� 62``�`� 2i �HX
UkyRkV }M/ i?�i i2H2MQp2H�b BM "`�xBH `2/m+2 72`iBHBiv 7Q` i?2 2tTQb2/ +Q?Q`ib BM `2;BQMb rBi? �++2bb iQ
i2H2MQp2H�bX aBKBH�`Hv- C2Mb2M �M/ Pbi2` UkyyNV b?Qr 2pB/2M+2 i?�i i?2 �``Bp�H Q7 +�#H2 i2H2pBbBQM BM
pBHH�;2b BM AM/B� +?�M;2/ bi�i2/ ;2M/2` �iiBim/2b �M/ bQK2 K2�bm`2b Q7 #2?�pBQ`X

AM +QMi`�bi iQ i?2 2pB/2M+2 QM i?2 2z2+ib Q7 `�/BQ �M/ i2H2pBbBQM- HBiiH2 `B;Q`Qmb 2pB/2M+2 2tBbib QM
i?2 2z2+i Q7 i?2 T`BMi K2/B� QM bQ+B�H �M/ 2+QMQKB+ �iiBim/2bX aBKBH�`Hv- i?2 `�TB/ �/QTiBQM Q7 bQ+B�H
K2/B� mbBM; BMi2`M2i@2M�#H2/ +2HHT?QM2b BM /2p2HQTBM; +QmMi`B2b Qz2` �MQi?2` BKTQ`i�Mi iQTB+ 7Q` 7mim`2
`2b2�`+?X

1/m+�iBQM 1/m+�iBQM Bb ;2M2`�HHv b?QrM iQ #2 TQbBiBp2Hv +Q``2H�i2/ rBi? i`mbi �M/ K2�bm`2b Q7
T`QbQ+B�H T`272`2M+2b U2X;X 6�HF 2i �HX UkyR3VVX >Qr2p2`- r2 ?�p2 `2H�iBp2Hv HBiiH2 +�mb�H 2pB/2M+2 QM i?Bb
iQTB+X JB;m2H Ukyy9V �`;m2b i?�i h�Mx�MB�M ǳM�iBQM@#mBH/BM;Ǵ TQHB+B2b- T�`iHv BKTH2K2Mi2/ i?`Qm;?
b+?QQH +m``B+mHmK- �HHQr2/ 2i?MB+�HHv /Bp2`b2 +QKKmMBiB2b BM `m`�H h�Mx�MB� iQ �+?B2p2 +QMbB/2`�#Hv
#2ii2` HQ+�H Tm#HB+ ;QQ/b Qmi+QK2b i?�M /Bp2`b2 +QKKmMBiB2b BM i?2 M2�`#v E2Mv�M `2;BQM rBi?Qmi
bBKBH�` TQHB+B2bX

a+?QQH +m``B+mHmK +?�M;2b BM *?BM� ?�p2 #22M b?QrM iQ ?�p2 bm#bi�MiB�HHv �z2+i2/ bim/2MibǶ TQHBi@
B+�H �iiBim/2b- K�FBM; i?2K KQ`2 bF2TiB+�H Q7 7`22 K�`F2ib �M/ KQ`2 bmTTQ`iBp2 Q7 *?BM2b2 ;Qp2`M�M+2

d8



U*�MiQMB 2i �HX- kyRdVX �H;�M 2i �HX UkyRjV �`;m2/ i?�i ?Q`BxQMi�H i2�+?BM; T`�+iB+2b BM b+?QQHěr?2`2BM
bim/2Mib rQ`F iQ;2i?2` BM ;`QmTbě#mBH/b bQ+B�H +�TBi�HX _�Q UkyR3V bBKBH�`Hv b?Qr2/ i?�i /B`2+i T2`@
bQM�H BMi2`�+iBQMb #2ir22M bim/2Mib- +�mb2/ #v [m�bB@`�M/QK �bbB;MK2Mi Q7 bim/2Mib iQ bim/v ;`QmTb-
`2/m+2/ /Bb+`BKBM�iQ`v #2?�pBQ` iQr�`/b Qmi;`QmT@K2K#2`b 2p2M QmibB/2 i?2 +H�bb`QQKX 6m`i?2` 2pB@
/2M+2 QM ?Qr 2/m+�iBQM �z2+ib BM@;`QmT T`272`2M+2 �M/ KQ`�H �M/ bQ+B�H T`272`2M+2b Bb � T`QKBbBM; �`2�
7Q` 7mim`2 `2b2�`+?X

h?Bb b2+iBQM ?�b /2b+`B#2/ i?2 2pB/2M+2 QM +`Qbb@bQ+B2iv /Bz2`2M+2b BM bQ+B�H T`272`2M+2b �M/ Qi?2`
�bT2+i Q7 +mHim`2X Ai ?�b TQBMi2/ iQ #Qi? 2pB/2M+2 i?�i p�`B�iBQM BM +mHim`2 ?�b /22T ?BbiQ`B+�H `QQib-
#mi �HbQ i?�i bQ+B�H T`272`2M+2b- #2HB27b �M/ p�Hm2b �`2 �i H2�bi bQK2r?�i K�HH2�#H2 �i i?2 BM/BpB/m�H
H2p2H �M/ `2bTQM/ iQ � p�`B2iv Q7 BMi2`p2MiBQMbX

Ry h?2 Tbv+?QHQ;v Q7 TQp2`iv
� `2+2Mi #Q/v Q7 rQ`F bm;;2bib i?�i HBpBM; BM TQp2`iv K�v /B`2+iHv �z2+i +Q;MBiBp2 7mM+iBQM �M/ 2+QMQKB+
#2?�pBQ`b- i?mb TQi2MiB�HHv 2t�+2`#�iBM; #2?�pBQ`�H #B�b2b �M/ /22T2MBM; TQp2`iv U>�mb?Q72` �M/ 62?`-
kyR9- a+?BH#�+? 2i �HX- kyReVX AM i?Bb b2+iBQM- r2 /Bb+mbb i?2 2K2`;BM; HBi2`�im`2 QM i?2 Tbv+?QHQ;v Q7
TQp2`iv �M/ TQBMi iQ #Qi? Bib T`QKBb2b �M/ Bib T`2b2Mi b?Q`i+QKBM;bX

RyXR a+�`+Biv
AM �M BM~m2MiB�H #QQF- JmHH�BM�i?�M �M/ a?�}` UkyRjV �`;m2 i?�i TQp2`iv BKT2/2b +Q;MBiBp2 7mM+iBQM
#v +�Tim`BM; T2QTH2Ƕb KBM/b rBi? i?Qm;?ib Q7 b+�`+BivX �i �Mv TQBMi BM iBK2- � TQQ` T2`bQM K�v rQ``v
�#Qmi T�vBM; i?2B` `2Mi- i?2B` +?BH/`2MǶb b+?QQH 722b- +2HHT?QM2 #BHHb- Q` �M �/p2`b2 ?2�Hi? b?Q+F rBi? i?2
TQi2MiB�H iQ +�mb2 }M�M+B�H `mBMX 1p2`v/�v 2p2Mib bm+? �b b22BM; i?2 /Q+iQ` Q` #mvBM; ;`Q+2`B2b �`2 �HbQ
KQ`2 HBF2Hv iQ i`B;;2` i?Qm;?ib �#Qmi KQM2v Q` +Qbi �KQM; i?2 TQQ` Ua?�? 2i �HX- kyR3VX

PM2 KB;?i 2tT2+i i?Bb BM+`2�b2/ 7Q+mb iQ `2bmHi BM #2ii2` /2+BbBQM@K�FBM;X JQ/2Hb Q7 `�iBQM�H
BM�ii2MiBQM rQmH/ T`2/B+i i?�i r?2M i?2 bi�F2b �`2 ?B;?2`- r?B+? i?2v Q7i2M �`2 7Q` i?2 TQQ`- BM/BpB/m�Hb
rBHH T�v KQ`2 �ii2MiBQM �M/ i?mb K�F2 #2ii2` +?QB+2bX h?2`2 Bb bQK2 2pB/2M+2 BM bmTTQ`i Q7 i?Bb i?2Q`vX
h?2 TQQ` ?�p2 ?B;?2` �r�`2M2bb Q7 +2`i�BM T`B+2b UJmHH�BM�i?�M �M/ a?�}`- kyRjV- �M/ i?2v T�v KQ`2
�ii2MiBQM i?�M i?2 `B+? iQ b�H2b i�t2b U:QH/BM �M/ >QKQMQz- kyRjVX h?2v �HbQ /BbTH�v KQ`2 +QMbBbi2Mi
p�Hm�iBQMb Q7 ;QQ/b �+`Qbb +QMi2tib- K�FBM; i?2K H2bb HBF2Hv iQ /BbTH�v #B�b2b bm+? �b T`QTQ`iBQM�H
i?BMFBM; BM KQM2v Ua?�? 2i �HX- kyR8VX9R

>Qr2p2`- �++Q`/BM; iQ JmHH�BM�i?�M �M/ a?�}` UkyRjV- r?BH2 bQK2 Q7 i?Bb �ii2MiBQM Bb BMi2MiBQM�H
�M/ T`Q/m+iBp2- Km+? Q7 Bi Bb MQiX aBM+2 +Q;MBiBp2 +�T�+Biv Bb HBKBi2/ �M/ KQM2v@`2H�i2/ i?Qm;?ib i�F2
mT bQK2 Q7 i?Bb p�Hm�#H2 +�T�+Biv- K2Mi�H ǳ#�M/rB/i?Ǵ �p�BH�#H2 7Q` Qi?2` i�bFb Bb `2/m+2/X �b � `2bmHi-
i?2v �`;m2- TQp2`iv Bib2H7 BKT2/2b +Q;MBiBp2 7mM+iBQM �KQM; i?2 TQQ`- /2;`�/BM; �HbQ i?2 [m�HBiv Q7

9Ra?�? 2i �HX UkyR8V T`QpB/2 2t�KTH2b BM r?B+? HQr2`@BM+QK2 BM/BpB/m�Hb ?2r KQ`2 +HQb2Hv iQ � `�iBQM�H KQ/2H i?�M i?2
`B+? /QX 6Q` BMbi�M+2- i?2 TQQ` �TT2�` iQ 2M;�;2 H2bb BM T`QTQ`iBQM�H i?BMFBM; Uhp2`bFv �M/ E�?M2K�M- RN3RV, i?2v `2TQ`i
#2BM; 2[m�HHv rBHHBM; iQ i`�p2H jy KBMmi2b iQ b�p2 08y Qz � Tm`+?�b2- `2;�`/H2bb Q7 r?2i?2` i?2 Bi2K i?2v �`2 Tm`+?�bBM;
+Qbib 0jyy- 08yy- Q` 0RyyyX AM +QMi`�bi- ?B;?@BM+QK2 +QMbmK2`b �`2 KQ`2 rBHHBM; iQ bT2M/ jy KBMmi2b iQ b�p2 08y QM �
0jyy Tm`+?�b2 i?�M QM � 0Ryyy Tm`+?�b2- � +H�bbB+ }M/BM; BM #2?�pBQ`�H 2+QMQKB+b Uh?�H2`- RN38VX h?2 TQQ` �HbQ 2tT`2bb
i?2 b�K2 rBHHBM;M2bb iQ T�v 7Q` �M Bi2K �+`Qbb +QMi2tib- mMHBF2 i?2 `B+?X aT2+B}+�HHv- i?2B` qhS 7Q` � #22` iQ #2 +QMbmK2/
QM � #2�+? Bb i?2 b�K2 r?2i?2` i?2 #22` r�b Tm`+?�b2/ 7`QK � ?Qi2H Q` � biQ`2- r?BH2 ?B;?2`@BM+QK2 +QMbmK2`b `2TQ`i
#2BM; rBHHBM; iQ T�v KQ`2 7Q` i?2 b�K2 #22` 7`QK � ?Qi2HX
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/2+BbBQM@K�FBM; �M/ HQr2`BM; T`Q/m+iBpBivX
J�MB 2i �HX UkyRjV T`QpB/2 2KTB`B+�H 2pB/2M+2 BM bmTTQ`i Q7 i?Bb ?vTQi?2bBbX h?2B` bim/v 72�im`2b irQ

+QKTH2K2Mi�`v /2bB;Mb, � ǳH�# bim/vǴ BM � K�HH BM h`2MiQM- LC- �M/ � }2H/ bim/v rBi? 7�`K2`b BM AM/B�X
h?2 H�# bim/v BM/m+2b i?Qm;?ib �#Qmi }M�M+2b #v K�FBM; BM/BpB/m�Hb +QMbB/2` � }M�M+B�H b+2M�`BQ �M/
i?2M K2�bm`2b +Q;MBiBp2 7mM+iBQM mbBM; i�bFb /2p2HQT2/ #v Tbv+?QHQ;Bbib iQ K2�bm`2 ~mB/ BMi2HHB;2M+2
UAZV �M/ +Q;MBiBp2 +QMi`QHX _2bmHib 7`QK 7Qm` /Bz2`2Mi i`B�Hb b?Qr � bm#iH2 #mi ?B;?Hv BMi`B;mBM; TB+im`2X
S2`7Q`K�M+2 #v `B+? BM/BpB/m�Hb- /2}M2/ �b i?Qb2 ?B;?2` i?�M K2/B�M BM+QK2 BM i?2 b�KTH2- Bb mM�z2+i2/
#v r?2i?2` i?2 }M�M+B�H b+2M�`BQ +QM+2`Mb BMpQHp2 H�`;2 Q` bK�HH �KQmMib Q7 KQM2vX AM +QMi`�bi- r?2M
�bF2/ �#Qmi i?2 ?B;?@�KQmMi b+2M�`BQ- i?2 TQQ` T2`7Q`K bB;MB}+�MiHv rQ`b2 +QKT�`2/ iQ #2BM; �bF2/
�#Qmi i?2 HQr@�KQmMi b+2M�`BQ- bm;;2biBM; i?�i BM/m+2/ i?Qm;?ib �#Qmi KQM2v HQr2`2/ i?2B` +Q;MBiBp2
7mM+iBQMX

h?2 +QKTH2K2Mi�`v }2H/ bim/v BM J�MB 2i �HX UkyRjV +H2p2`Hv 2tTHQBib rBi?BM@T2`bQM p�`B�iBQM BM
}M�M+B�H bi�imb #27Q`2 �M/ �7i2` ?�`p2bi �KQM; bm;�`+�M2 7�`K2`b `m`�H AM/B�X h?2 ?�`p2bi +v+H2 7Q`
bm;�`+�M2- � +�b? +`QT- Bb �#Qmi R3 KQMi?b �M/ 7�`K2`b ?�p2 i`Qm#H2 2p2MHv bT`2�/BM; i?2 `2bQm`+2b
`2+2Bp2/ �i ?�`p2bi Qp2` i?2 2MiB`2 +v+H2- TQbbB#Hv /m2 iQ T`2b2Mi #B�bX *QMb2[m2MiHv- 7�`K2`b �`2
bB;MB}+�MiHv TQQ`2` BM i?2 KQMi?b #27Q`2 ?�`p2bi +QKT�`2/ iQ i?2 KQMi?b �7i2` ?�`p2bi- �b `2~2+i2/
BM #2HQM;BM;b T�rM2/- Qmibi�M/BM; HQ�Mb- �M/ `2TQ`i2/ �#BHBiv iQ +QT2 rBi? Q`/BM�`v #BHHbX 6�`K2`bǶ
+Q;MBiBp2 T2`7Q`K�M+2 `B;?i #27Q`2 ?�`p2bi Bb bB;MB}+�MiHv rQ`b2 +QKT�`2/ iQ i?2B` T2`7Q`K�M+2 `B;?i
�7i2` ?�`p2biX h?2 �mi?Q`b T`QpB/2 2pB/2M+2 �;�BMbi +QKT2iBM; +?�MM2Hb bm+? �b Mmi`BiBQM Q` mM+2`i�BMiv
�M/ +QM+Hm/2 i?�i TQp2`iv Bib2H7 BKT2/2b +Q;MBiBp2 7mM+iBQMX

h?2 `2bmHib BM J�MB 2i �HX �`2 bi`BFBM; �M/ BKTQ`i�Mi 7Q` b2p2`�H `2�bQMbX 6B`bi- i?2 2biBK�i2/ 2z2+ib
�`2 2MQ`KQmbX q?BH2 i?2 2z2+i bBx2b BM i?2 H�# bim/v �`2 /B{+mHi iQ BMi2`T`2i- i?2 �mi?Q`b �`;m2 i?�i
i?2 /Bz2`2M+2b BM i?2 }2H/ bim/v +Q``2bTQM/ iQ /Bz2`2M+2b Q7 �#Qmi Ry AZ TQBMib- +QKT�`�#H2 iQ i?2
BKT�+ib Q7 HQbBM; � MB;?i Q7 bH22T Q` #2BM; KQ/2`�i2Hv BM2#`B�i2/X GQr2` +Q;MBiBp2 T2`7Q`K�M+2 Bb FMQrM
iQ #2 +Q``2H�i2/ rBi? HQr2` H2p2Hb Q7 T�iB2M+2 �M/ rBHHBM;M2bb iQ �++2Ti `BbF U.Q?K2M 2i �HX- kyRyV- rQ`b2
DQ# T2`7Q`K�M+2 UEmM+2H �M/ >2xH2ii- kyRyV �M/ 2p2M ?B;?2` KQ`i�HBiv U"�iiv 2i �HX- kyyNVX A7 i?2b2
2z2+ib i`�MbH�i2 +�mb�HHv BMiQ rQ`b2 `2�H@rQ`H/ /2+BbBQMb �M/ #2?�pBQ`b- i?2v +QmH/ ?2HT 2tTH�BM TmxxHBM;
#2?�pBQ`b �KQM; i?2 TQQ`- bm+? �b 2pB/2M+2 Q7 HQr2` T�`2MiBM; 2zQ`i- HQr2` K2/B+�iBQM �/?2`2M+2- �M/
7QQ/@+QMbmKTiBQM T�ii2`MbX A7 bm+? 2z2+ib BM/22/ 2tBbi- i?2v K�v K�F2 �M �//BiBQM�H +�b2 7Q` i?2
2z2+iBp2M2bb Q7 mM+QM/BiBQM�H +�b? i`�Mb72`b- `2/m+BM; ?�bbH2b �KQM; i?2 TQQ`- Q` bm#bB/BxBM; BMbm`�M+2
iQ 7�+BHBi�i2 T2�+2 Q7 KBM/X

h?2`2 Bb �HbQ bQK2- �H#2Bi /BbTmi2/- BM+QMbBbi2MiHv K2�bm`2/ �M/ ?�`/@iQ@BMi2`T`2i 2pB/2M+2 Q7 /Bz2`@
2M+2b BM +Q;MBiBp2 �#BHBiv �+`Qbb i?2 `B+? �M/ TQQ`- �M/ 2p2M �+`Qbb `B+? �M/ TQQ` +QmMi`B2b U1`pBF- kyyj-
S�H�B`2i- kyy9VX S`2pBQmb 2tTH�M�iBQMb Q7 bm+? /Bz2`2M+2b BM+Hm/2 /Bz2`2M+2b BM +?BH/?QQ/ Mmi`BiBQM
Ubm+? �b BQ/BM2 bmTTH2K2Mib BM /B2iV- 2/m+�iBQM- �M/ Qi?2` QKBii2/ p�`B�#H2bX

AM +QMi`�bi- JmHH�BM�i?�M �M/ a?�}` UkyRjV Qz2` � M2r T2`bT2+iBp2, TQp2`iv Bib2H7 K�v HQr2` +Q;MB@
iBp2 7mM+iBQMX AM 7�+i- BM i?2 K�HH bim/v Q7 J�MB 2i �HX UkyRjV- /2b+`B#2/ �#Qp2- i?2 +Q;MBiBp2 T2`7Q`K�M+2
Q7 i?2 `B+? �M/ i?2 TQQ` r�b BM/BbiBM;mBb?�#H2 7`QK 2�+? Qi?2` BM i?2 �#b2M+2 Q7 i?2 }M�M+B�HHv@bi`2bb7mH
[m2biBQMX h?2 �`;mK2Mi Bb i?mb MQi QM2 Q7 }t2/ /Bz2`2M+2b �+`Qbb BM/BpB/m�Hb- #mi Q7 i?2 BKTQ`i�M+2 Q7
i?2 bBim�iBQM Q7 TQp2`ivX h?Bb 2+?Q2b i?2 HQM;@`mMMBM; /2#�i2 BM Tbv+?QHQ;v #2ir22M bQ+B�H Tbv+?QHQ;v-
r?B+? �`;m2b i?�i p�`B�iBQM BM ?mK�M #2?�pBQ` Bb Qp2`r?2HKBM;Hv /`Bp2M #v p�`B�iBQM BM i?2 bBim�iBQM
Q` +QMi2ti U"2`i`�M/ 2i �HX- kyy9- _Qbb �M/ LBb#2ii- RNNRV- �M/ T2`bQM�HBiv Tbv+?QHQ;v- r?B+? �`;m2b
i?�i bi�#H2 BM/BpB/m�H /Bz2`2M+2b BM T2`bQM�HBiv i`�Bib 2tTH�BM � ;`2�i /2�H Q7 p�`B�iBQM BM #2?�pBQ` U2X;X

dd



"Q`;?�Mb 2i �HX Ukyy3VVX
>Qr2p2`- BKTQ`i�Mi ;�Tb �M/ b?Q`i+QKBM;b BM i?Bb T`QKBbBM; `2b2�`+? �;2M/� `2K�BMX 6B`bi- i?2

2tBbiBM; bim/B2b ?�p2 mM/2`bi�M/�#H2 K2i?Q/QHQ;B+�H HBKBi�iBQMbX 6Q` BMbi�M+2- i?2 }2H/ bim/v Q7 J�MB
2i �HX Bb � bBKTH2 T`2@TQbi +QKT�`BbQM rBi?Qmi � +QMi`QH ;`QmT- r?B+? `�Bb2b i?2 [m2biBQM Q7 TQi2MiB�H
H2�`MBM; 2z2+ib Q` iBK2 i`2M/b 2tTH�BMBM; i?2 `2bmHibX a2+QM/- iQ i?2 #2bi Q7 Qm` FMQrH2/;2- M2Bi?2` Q7
i?2 irQ bim/B2b �TT2�`b iQ ?�p2 #22M `2THB+�i2/X AM � `2H�i2/ b2iiBM;- *�`p�H?Q 2i �HX UkyReV }M/ MQ
/Bz2`2M+2b BM +Q;MBiBp2 7mM+iBQM �M/ /2+BbBQM@K�FBM; �`QmM/ T�v/�vb BM i?2 la- i?Qm;? i?Bb }M/BM;
K�v #2 BM 2tTH�BM2/ #v i?2 bK�HH2` /Bz2`2M+2b BM }M�M+B�H ?�`/b?BT #27Q`2 �M/ �7i2` T�v/�v BM i?2B`
b�KTH2 `2H�iBp2 iQ i?Qb2 �KQM; 7�`K2`b BM AM/B�X

h?B`/- iQ /�i2- HBiiH2 2pB/2M+2 2tBbib Q7 BKT�+ib QM 2+QMQKB+ Qmi+QK2b bm+? �b T`Q/m+iBpBiv- T`27@
2`2M+2b- Q` /2+BbBQM@K�FBM;X PM; 2i �HX UkyR3V �M�Hvx2 i?2 BKT�+ib Q7 � /2#i@`2HB27 T`Q;`�K �KQM;
HQr@BM+QK2 BM/BpB/m�Hb BM aBM;�TQ`2X q?BH2 i?2 �mi?Q`b }M/ BMi`B;mBM; BKT�+ib QM � `�M;2 Q7 +Q;MBiBp2
�M/ 2+QMQKB+ Qmi+QK2b- i?2 bim/v /Q2b MQi 72�im`2 � +QMi`QH ;`QmT- +�mbBM; B/2MiB}+�iBQM +QM+2`Mb bBK@
BH�` iQ i?2 QM2b `2;�`/BM; J�MB 2i �HXǶb UkyRjV }2H/ 2pB/2M+2X "�`iQb 2i �HX UkyR3V K2�bm`2 i?2 BKT�+i
Q7 TQp2`iv QM iBK2 T`272`2M+2bX 1tT2`BK2Mi�HHv@BM/m+2/ i?Qm;?ib �#Qmi TQp2`iv BM+`2�b2/ l;�M/�M
7�`K2`bǶ BKT�iB2M+2- �b K2�bm`2/ #v i?2B` T`272`2M+2 iQ +QMbmK2 2Mi2`i�BMK2Mi 2�`Hv �M/ BMbi2�/ iQ
/2H�v rQ`F 2zQ`iX

E�m` 2i �HX UkyR3V +QMbB/2` i?2 BKT�+i Q7 TQp2`iv QM T`Q/m+iBpBiv BM � }2H/ 2tT2`BK2Mi rBi? HQr@
BM+QK2 TB2+2 `�i2 rQ`F2`b BM `m`�H AM/B�X h?2 �mi?Q`b `�M/QKHv p�`v i?2 iBKBM; Q7 r�;2 T�vK2Mib iQ
rQ`F2`bě;2M2`�iBM; p�`B�iBQM BM i?2 iBKBM; Q7 +�b? `2+2BTi r?BH2 ?QH/BM; Qp2`�HH BM+QK2 }t2/ěrBi? i?2
T�vK2Mi �KQmMi +Q``2bTQM/BM; iQ �#Qmi k iQ j r22FbǶ rQ`i? Q7 #�b2HBM2 2�`MBM;bX aBM+2 rQ`F2`b �`2
b2p2`2Hv +�b?@+QMbi`�BM2/ �i #�b2HBM2- `2+2BpBM; 2�`Hv T�vK2Mib bB;MB}+�MiHv �Hi2`b rQ`F2`bǶ 2tT2M/Bim`2
T�ii2`Mb 7QHHQrBM; i?2 /�vb Q7 i?2 T�vK2MiX qQ`F2`b `2/m+2 /2#i Qp2`?�M; �M/ BM+`2�b2 7QQ/ Tm`+?�b2bX

h?2 �mi?Q`b BMi2`T`2i i?2 2�`Hv@T�v BMi2`p2MiBQM �b +?�M;BM; i?2 2tT2`B2M+2/ }M�M+B�H +QMbi`�BMib
�KQM; bim/v T�`iB+BT�MibX lTQM `2+2BpBM; i?2B` 2�`Hv T�v- rQ`F2`b bB;MB}+�MiHv BM+`2�b2 i?2B` ?Qm`Hv
QmiTmi +QKT�`2/ iQ i?2 +QMi`QH ;`QmT- rBi? 2z2+ib +QM+2Mi`�i2/ �KQM; TQQ`2` rQ`F2`bX E�m` 2i
�HX UkyR3V }M/ 2pB/2M+2 Q7 /2+`2�b2/ �ii2MiBQM�H 2``Q`b BM T`Q/m+iBQM- bm;;2biBM; BKT`Qp2/ +Q;MBiBQM
�b � +QMi`B#miBM; +?�MM2H 7Q` i?2 T`Q/m+iBpBiv 2z2+ibX h?2 �mi?Q`b �`;m2 i?�i i?2 BKT�+ib �`2 MQi
/`Bp2M #v ;B7i 2t+?�M;2- i`mbi BM i?2 2KTHQv2`- �z2+i- Q` Mmi`BiBQMX h?2 `2bmHib T`QpB/2 2pB/2M+2 i?�i
i?2 �HH2pB�iBQM Q7 2tT2`B2M+2/ }M�M+B�H +QMbi`�BMib K�v ?�p2 � /B`2+i HBMF rBi? T`Q/m+iBpBiv �M/ Qz2`
bm;;2biBp2 bmTTQ`i 7Q` +Q;MBiBQM �b � +?�MM2HX

h?2 2z2+ib Q7 b+�`+Biv �`2 KQbi HBF2Hv iQ i`�MbH�i2 BMiQ BKTQ`i�Mi `2�H@rQ`H/ Qmi+QK2b B7 T2QTH2 �`2
MQi b2H7@�r�`2 Q7 bm+? 2z2+ibX AM/BpB/m�Hb BM #Qi? Q7 J�MB 2i �HXǶb UkyRjV bim/B2b r2`2 MQi ;Bp2M � +?QB+2
�b iQ r?2M iQ T2`7Q`K i?2 +Q;MBiBp2 i�bFbX AM/BpB/m�Hb r?Q mM/2`bi�M/ i?2 BKT�+ib Q7 b+�`+Biv QM i?2B`
/2+BbBQM@K�FBM; KB;?i +?QQb2 iQ K�F2 BKTQ`i�Mi /2+BbBQMb �i iBK2b r?2M i?2v �`2 +�b?@`B+? �M/ i?mb
iQ KBiB;�i2 i?2 BKT�+ib Q7 b+�`+BivX hQ /�i2- i?2`2 Bb MQ 2pB/2M+2 Q7 T2QTH2Ƕb UH�+F Q7V �r�`2M2bb Q7 i?2
BKT�+ib Q7 b+�`+Biv QM i?2B` +Q;MBiBp2 7mM+iBQMX AM �M 2tT2`BK2Mi�H bim/v QM i?2 BKT�+i Q7 MQBb2 QM
+Q;MBiBp2 7mM+iBQM �M/ T`Q/m+iBpBiv- .2�M UkyR3V }M/b M2�`@+QKTH2i2 M�śp2iû `2;�`/BM; BKT�B`K2Mib Q7
+Q;MBiBp2 7mM+iBQM �M/ rQ`F2` T`Q/m+iBpBiv /m2 iQ MQBb2X
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RyXk .2T`Bp�iBQMb #2vQM/ H�+F Q7 KQM2v
SQp2`iv 2Mi�BHb K�Mv Qi?2` /2T`Bp�iBQMb �M/ TQi2MiB�HHv /2i`BK2Mi�H bBim�iBQMb #2vQM/ H�+F Q7 KQM2v
Ua+?BH#�+? 2i �HX- kyReVX S2`?�Tb KQbi r2HH@FMQrM �KQM; i?2b2 �M/ r2HH@bim/B2/ BM i?2 /2p2HQTK2Mi
HBi2`�im`2- i?2 TQQ` �`2 Q7i2M �z2+i2/ #v K�HMmi`BiBQM U6�P- kyR3VX �MQi?2` `2+2Mi HBi2`�im`2 ?�b /Q+@
mK2Mi2/ i?�i TQp2`iv �M/ M2;�iBp2 BM+QK2 b?Q+Fb �`2 �bbQ+B�i2/ rBi? ?B;?2` H2p2Hb Q7 bi`2bb U>�mb?Q72`
�M/ 62?`- kyR9V- �Hi?Qm;? 2pB/2M+2 QM i?2 2z2+ib Q7 bi`2bb QM 2+QMQKB+ /2+BbBQM@K�FBM; Bb KBt2/ �i
#2bi U>�mb?Q72` 2i �HX- kyR3VX

>Qr2p2`- i?2 m`#�M TQQ` �`2 �HbQ /BbT`QTQ`iBQM�i2Hv 2tTQb2/ iQ TQQ` bH22TBM; +QM/BiBQMb U:`�M/M2`
2i �HX- kyRy- S�i2H 2i �HX- kyRyV �b r2HH �b 2MpB`QMK2Mi�H �M/ MQBb2 TQHHmiBQM �M/ ?2�i U>�`H�M 2i �HX-
kyyec .2�M 2i �HX UkyR3VVX S?vbB+�H H�#Q`- H�+F Q7 2/m+�iBQM �M/ HBKBi2/ �++2bb iQ K2/B+�H +�`2 �HbQ
H2�/ iQ ?B;?2` T`2p�H2M+2 Q7 T?vbB+�H T�BM �KQM; i?2 TQQ` U*�b2 �M/ .2�iQM- kyR8- E`m2;2` �M/ aiQM2-
kyy3- SQH2b?m+F �M/ :`22M- kyy3VX q?BH2 `B;Q`Qmb 2pB/2M+2 QM i?2 mM/2`HvBM; +�mb�H `2H�iBQMb?BTb Bb
b+�`+2- TQp2`iv ?�b �HbQ #22M �bbQ+B�i2/ rBi? ?�x�`/Qmb �H+Q?QH +QMbmKTiBQM T�ii2`Mb �M/ Qi?2` 7Q`Kb
Q7 bm#bi�M+2 �#mb2 UL2m72H/ 2i �HX- kyy8- S�i2H- kyyd- am#`�K�MB�M 2i �HX- kyy8VX JQ`2Qp2`- TQp2`iv
Q7i2M 2Mi�BHb biB;K�- b?�K2- �M/ bQ+B�H 2t+HmbBQM- r?B+? +QmH/ �HH �z2+i +Q;MBiBQM �M/ /2+BbBQM@K�FBM;
U>�HH 2i �HX- kyR9c :?Qb�H 2i �HX- kyRdc *?�M/`�b2F?�` 2i �HX UkyR3VVX

6Q` 2�+? Q7 i?2b2 7�+iQ`b- � `B+? HBi2`�im`2 BM Tbv+?QHQ;v- K2/B+BM2- �M/ Qi?2` }2H/b ?�b bim/B2/ �M/
Q7i2M 2bi�#HBb?2/ BKT�+ib QM +Q;MBiBp2 7mM+iBQM- /2+BbBQM@K�FBM;- �M/ ?2�Hi?- KQbiHv pB� 2tT2`BK2Mi�H
H�# bim/B2b �M/ Q#b2`p�iBQM�H /�i�- �b bmKK�`Bx2/ BM .2�M 2i �HX UkyR3VX � F2v QT2M [m2biBQM Bb
r?2i?2` i?2 FMQrM BKT�+ib QM +Q;MBiBQM �M/ ?2�Hi? i`�MbH�i2 BMiQ 2+QMQKB+�HHv K2�MBM;7mH 2z2+ib QM
T`Q/m+iBpBiv- H�#Q` bmTTHv- �M/ /2+BbBQM@K�FBM;X � b2+QM/ HBM2 Q7 `2b2�`+? Bb r?2i?2` i?2b2 7�+iQ`b +�M
+�mb2 #2?�pBQ`�H #B�b2bX "2?�pBQ`�H 2+QMQKB+b iQ /�i2 ?�b T`BK�`BHv b?QrM i?2 2tBbi2M+2 �M/ `2H2p�M+2
Q7 #2?�pBQ`�H #B�b2b- KQbiHv 7Q+mbBM; QM �p2`�;2 T�`�K2i2` 2biBK�i2b- 7Q` BMbi�M+2- i?2 7`�+iBQM Q7
T`2b2Mi@#B�b2/ BM/BpB/m�Hb �M/ i?2 �p2`�;2 /2;`22 Q7 T`2b2Mi #B�b �KQM; i?Qb2 BM/BpB/m�HbX lM+Qp2`BM;
bQK2 Q7 i?2 mM/2`HvBM; bQm`+2b Q7 #2?�pBQ`�H #B�b2b +QmH/ ?2HT iQ B/2MiB7v bQK2 Q7 i?2 /2i2`KBM�Mib
Q7 p�`B�iBQM �+`Qbb BM/BpB/m�Hb �M/ Qp2` iBK2X aBM+2 i?2 TQQ` �`2 /BbT`QTQ`iBQM�i2Hv 2tTQb2/ #v i?2b2
7�+iQ`b- i?2v +QmH/ H2�/ iQ KQ`2 T`QMQmM+2/ #2?�pBQ`�H #B�b2b �KQM; i?2 TQQ`X

_2+2MiHv +QKTH2i2/ �M/ QM;QBM; rQ`F ?�b �ii2KTi2/ iQ K�F2 BM`Q�/b BMiQ 2�+? Q7 i?2b2 irQ HBM2b Q7
`2b2�`+?X aim/B2b ?�p2 7QmM/ bB;MB}+�Mi BKT�+ib Q7 MQBb2- 2MpB`QMK2Mi�H TQHHmiBQM- Mmi`BiBQM QM rQ`F2`
H2�`MBM;- T`Q/m+iBpBiv- �M/ 2�`MBM;b Ua+?Q}2H/ UkyR9Vc *?�M; 2i �HX UkyR3Vc .2�M- kyR3c C�;M�MB UkyR3VVX
J�Mv Q7 i?2 TQQ` �`2 2tTQb2/ iQ b2p2`�H Q7 i?2b2 7�+iQ`b- bm+? i?�i BKT�+ib QM T`Q/m+iBpBiv �M/ 2�`MBM;
KB;?i r2HH �// mT iQ 2+QMQKB+�HHv H�`;2 K�;MBim/2bX h?2`2 +QmH/ �HbQ #2 BKTQ`i�Mi BMi2`�+iBQM 2z2+ib
#2ir22M i?2b2 7�+iQ`b i?�i �`2 v2i iQ #2 2tTHQ`2/X

h?2`2 Bb H2bb 2pB/2M+2 QM i?2 BKT�+ib Q7 7�+iQ`b bm``QmM/BM; TQp2`iv QM T`272`2M+2b �M/ /2+BbBQM@
K�FBM;X a+?Q}2H/ UkyR9V }M/b 2pB/2M+2 Q7 BM+`2�b2/ Mmi`BiBQM QM 2zQ`i /Bb+QmMiBM; �KQM; HQr@BM+QK2
rQ`F2`b BM AM/B�X aH22T /2T`Bp�iBQM �TT2�`b iQ K�F2 BM/BpB/m�Hb H2bb �Hi`mBbiB+- i`mbiBM; �M/ i`mbi@
rQ`i?v U.B+FBMbQM �M/ J+1H`Qv- kyRdVX aBKBH�`Hv- EQTT2H 2i �HX UkyRdV }M/ i?�i �+mi2 T�BM K�F2b
BM/BpB/m�Hb H2bb T�iB2Mi �M/ KQ`2 `BbF@b22FBM;X 6BM�HHv- a+?BH#�+? UkyRNV }M/b i?�i BM+2MiBp2b 7Q` bQ#`B@
2iv bB;MB}+�MiHv BM+`2�b2/ b�pBM;b �KQM; HQr@BM+QK2 /`Bp2`b BM AM/B�- T�`iB+mH�`Hv �KQM; BM/BpB/m�Hb
rBi?Qmi �++2bb iQ +QKKBiK2Mi b�pBM;bX �//BiBQM�H 2pB/2M+2 HBMFBM; i?2 �#Qp2 7�+iQ`b iQ T`272`2M+2b
�M/ /2+BbBQM@K�FBM; rQmH/ #2 p�Hm�#H2X

AM �M QM;QBM; bim/v- "2bbQM2 2i �HX UkyR3V bim/v i?2 BKT�+ib Q7 BKT`QpBM; bH22TBM; +QM/BiBQMb
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�KQM; i?2 m`#�M TQQ` BM *?2MM�B- AM/B�X h?2v }M/ i?�i bim/v T�`iB+BT�Mib bH22T QM �p2`�;2 mM/2`
8X8 ?Qm`b T2` MB;?i- BKTHvBM; b2p2`2 +?`QMB+ bH22T /2T`Bp�iBQM- BM T�`i /m2 iQ 2MpB`QMK2Mi�H B``Bi�Mib
bm+? �b ?2�i- MQBb2- KQb[mBiQ2b- �M/ T?vbB+�H /Bb+QK7Q`iX h?2 �mi?Q`b 2p�Hm�i2 /Bz2`2Mi `�M/QKBx2/
BMi2`p2MiBQMb Ubm+? �b BKT`QpBM; BM/BpB/m�HbǶ ?QK2 bH22T 2MpB`QMK2Mi �M/ Qz2`BM; i?2K � TH�+2 iQ
M�T �i i?2 rQ`FTH�+2V iQ BMp2biB;�i2 i?2 BKT�+ib Q7 BKT`Qp2/ bH22T QM H�#Q` K�`F2i Qmi+QK2b �b r2HH
�b #2?�pBQ`�H #B�b2b �M/ T`272`2M+2b UiBK2- `BbF- �M/ bQ+B�H T`272`2M+2b- bmb+2TiB#BHBiv iQ /27�mHib- �M/
BM�ii2MiBQMVX

RyXj J2Mi�H ?2�Hi?
h?2`2 Bb KBt2/ 2pB/2M+2 QM i?2 `2H�iBQMb?BT #2ir22M TQp2`iv �M/ K2Mi�H BHH@?2�Hi?X PM i?2 QM2 ?�M/-
BM+QK2 �M/ +QMbmKTiBQM K2�bm`2b /Q MQi �TT2�` iQ bi`QM;Hv +Q``2H�i2 rBi? K2Mi�H ?2�Hi?- 2p2M r?2M
K2Mi�H ?2�Hi? Bb Bib2H7 K2�bm`2/ BM `2T`2b2Mi�iBp2 bm`p2vb- bm+? i?�i /Bz2`2MiB�H `�i2b Q7 /B�;MQbBb �`2
MQi � 7�+iQ` U.�b 2i �HX- kyydVX >Qr2p2`- Qi?2` K2�bm`2b �M/ �bT2+ib Q7 TQp2`iv- bm+? �b 7QQ/ BMb2+m`Biv-
H�+F Q7 2/m+�iBQM- TQQ` ?QmbBM;- �M/ b2H7@`2TQ`i2/ }M�M+B�H bi`2bb �`2 �bbQ+B�i2/ rBi? K2Mi�H BHH@?2�Hi?
BM MmK2`Qmb 2TB/2KBQHQ;B+�H bim/B2b UGmM/ 2i �HX- kyRy- S�i2H �M/ EH2BMK�M- kyyjVX

_2;�`/H2bb Q7 i?2 BM+QK2 ;`�/B2Mib Q7 K2Mi�H ?2�Hi?- i?2 T`2p�H2M+2 Q7 K2Mi�H ?2�Hi? +QM/BiBQMb BM
/2p2HQTBM; +QmMi`B2b Bb ?B;? �M/ Bb T�B`2/ rBi? 2ti`2K2Hv HQr H2p2Hb Q7 /B�;MQbBb �M/ i`2�iK2Mi QTiBQMb-
2bT2+B�HHv 7Q` i?2 TQQ`X 6Q` BMbi�M+2- AM/B� ?�b QMHv �#Qmi yXj Tbv+?B�i`Bbib T2` Ryy-yyy BM/BpB/m�Hb
Uj-eyy Tbv+?B�i`Bbib iQ b2`p2 � TQTmH�iBQM Q7 RXk #BHHBQMV- +QKT�`2/ iQ RkX9 T2` Ryy-yyy BM/BpB/m�Hb BM
i?2 lMBi2/ ai�i2bX AM �//BiBQM iQ BM�/2[m�i2 +�`2- K2Mi�H BHH@?2�Hi? Bb Q7i2M �bbQ+B�i2/ rBi? biB;K�-
2t+HmbBQM- �M/ b?�K2- 7m`i?2` `2/m+BM; i?2 T`QT2MbBiv iQ b22F K2Mi�H ?2�Hi? +�`2 BM iBK2b Q7 M22/X

J�DQ` .2T`2bbBp2 .BbQ`/2` Uǳ/2T`2bbBQMǴV Bb i?2 bBM;H2 H2�/BM; +�mb2 Q7 /Bb�#BHBiv rQ`H/rB/2 U6`B2/`B+?-
kyRdVX �i � ;HQ#�H H2p2H- Qp2` jyy KBHHBQM T2QTH2 �`2 2biBK�i2/ iQ bmz2` 7`QK /2T`2bbBQM- 2[mBp�H2Mi iQ
9X9W Q7 i?2 rQ`H/Ƕb TQTmH�iBQMX a+?QH�`b BM ;HQ#�H K2Mi�H ?2�Hi? ?�p2 b?QrM i?�i bBKTH2 Tbv+?Qi?2`@
�Tv BMi2`p2MiBQMb +�M #2 2z2+iBp2 BM i`2�iBM; /2T`2bbBQM BM HQr@BM+QK2 +QMi2tib U"QHiQM 2i �HX- kyyjVX
h?2b2 K2i?Q/b mbm�HHv BMpQHp2 i`�BM2/ H�vT2QTH2 /2HBp2`BM; Tbv+?Qi?2`�Tv �b pQHmMi22`bX S�i2H 2i �HX
UkyRdV mb2 � +QKKmMBiv ?2�Hi? �TT`Q�+? iQ Tbv+?Qi?2`�Tv BM :Q�- AM/B�X � b?Q`i@`mM 2p�Hm�iBQM Q7
� #2?�pBQ`�H@�+iBp�iBQM i`2�iK2Mi /2HBp2`2/ #v H�v +QmMb2HQ`b b?Qr2/ ?B;? 2z2+iBp2M2bb BM `2/m+BM;
/2T`2bbBQM BM+B/2M+2 �M/ bvKTiQK b2p2`Biv i?`22 KQMi?b �7i2` i?2 2M/ Q7 i?2 BMi2`p2MiBQMX

"�`�MQp 2i �HX UkyRdV b?Qr BKT�+ib Q7 � bBKBH�` BMi2`p2MiBQM- /2HBp2`2/ #v +QKKmMBiv ?2�Hi? rQ`F2`b-
QM /2T`2bbBQM �M/ 72K�H2 2KTQr2`K2Mi b2p2M v2�`b �7i2` i?2 2M/ Q7 i?2 i`2�iK2MiX q?BH2 i?2b2 `2bmHib
�`2 2M+Qm`�;BM;- Bi Bb iQQ 2�`Hv iQ i2HH r?2i?2` HQr@+Qbi Tbv+?Qi?2`�Tv Bb � b+�H�#H2 �M/ 2z2+iBp2 r�v
iQ BKT`Qp2 K2Mi�H ?2�Hi? BM /2p2HQTBM; +QmMi`B2bX LmK2`Qmb Qi?2` i`B�Hb �`2 BM i?2 }2H/- BM+Hm/BM;
2p�Hm�iBQMb Q7 i?2`�Tv T`QpB/2/ Qp2` +2HHT?QM2b �M/ mbBM; i2ti@K2bb�;BM; U6�B`#m`M �M/ S�i2H- kyRdVX

Sbv+?Qi?2`�TB2b ?�p2 #22M 2KTHQv2/ iQ bmTTQ`i BM/BpB/m�Hb BM Qi?2` r�vb i?�M �HH2pB�iBM; /2T`2b@
bBQMX hrQ i`B�Hb ?�p2 `2+2MiHv #22M +QKTH2i2/ BM /2p2HQTBM; +QmMi`B2bX "H�iiK�M 2i �HX UkyRdV 2p�Hm�i2
i?2 BKT�+i Q7 � +Q;MBiBp2@#2?�pBQ`�H i?2`�Tv U*"hV BMi2`p2MiBQM �M/ i?2 /Bbi`B#miBQM Q7 mM+QM/BiBQM�H
+�b? i`�Mb72`b QM i?2 #2?�pBQ` Q7 ?B;?@`BbF vQmM; K2M BM GB#2`B�X h?2 �mi?Q`b }M/ `2/m+2/ +`BKBM�H
#2?�pBQ` �M/ BKT`Qp2/ b2H7@+QMi`QH �M/ b2H7@BK�;2 �KQM; T�`iB+BT�MibX J+E2Hr�v UkyR3V 2p�Hm�i2b �
7Qm`@r22F Tbv+?Q@bQ+B�H BMi2`p2MiBQM iQ BKT`Qp2 ;2M2`�HBx2/ b2H7@2{+�+v �M/ 7QmM/ H�`;2 BKT�+ib QM
72K�H2 H�#Q` bmTTHv U�b /Bb+mbb2/ BM KQ`2 /2i�BH BM a2+iBQM dX8VX

amB+B/2 Bb � T�`iB+mH�`Hv b2p2`2 +QMb2[m2M+2 Q7 K2Mi�H BHH@?2�Hi? �M/ QM2 Q7 i?2 H2�/BM; +�mb2b Q7
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/2�i? 7Q` BM/BpB/m�Hb bmz2`BM; 7`QK b2p2`2 K2Mi�H BHH@?2�Hi? U>�riQM 2i �HX- kyRjVX amB+B/2b +�mb2
3yy-yyy /2�i?b �MMm�HHv- rBi? �#Qmi i?`22@[m�`i2`b Q7 i?2b2 /2�i?b Q++m``BM; BM /2p2HQTBM; +QmMi`B2bX
ai`2bb- K2Mi�H BHHM2bb- �M/ /2T`2bbBQM ?�p2 #22M B/2MiB}2/ �b K�DQ` +�mb2b Q7 bmB+B/2b U"QH/`BMB �M/
J�MM- kyR8- J�MM 2i �HX- RNNNVX q?BH2 2+QMQKB+ +QM/BiBQMb ?�p2 #22M HBMF2/ iQ 2�+? Q7 i?2b2 7�+iQ`b-
72r bim/B2b ?�p2 #22M �#H2 iQ T`QpB/2 � /B`2+i HBMF #2ir22M 2+QMQKB+ r2HH#2BM; �M/ bmB+B/2bX lbBM; �
/Bz2`2M+2@BM@/Bz2`2M+2b �TT`Q�+? BM AM/QM2bB�- *?`BbiB�M 2i �HX UkyR3V }M/ i?�i +�b? i`�Mb72`b `2/m+2/
v2�`Hv bmB+B/2b #v yXje T2` Ryy-yyy T2QTH2- +Q``2bTQM/BM; iQ �M R3 T2`+2Mi /2+`2�b2X

q?BH2 r2 ?�p2 H2�`M2/ Km+? �#Qmi K2Mi�H ?2�Hi? �M/ i?2 BKT�+i Q7 Tbv+?Qi?2`�TB2b- K�Mv QT2M
[m2biBQMb `2K�BMX � ?B;? T`BQ`Biv 7Q` 7mim`2 `2b2�`+? Bb iQ #2ii2` mM/2`bi�M/ i?2 mM/2`HvBM; K2+?�MBbKbX
>Qr /Q2b /2T`2bbBQM �z2+i T`272`2M+2b- #2HB27b- �M/ /2+BbBQM@K�FBM;\ JQ`2 ;2M2`�HHv- ?Qr b?QmH/
2+QMQKBbib KQ/2H /2T`2bbBQM\9k �b � }`bi bi2T iQr�`/ #2ii2` mM/2`bi�M/BM; i?2b2 [m2biBQMb- � 7QHHQr@
mT 2p�Hm�iBQM Q7 S�i2H 2i �HX UkyRdV Bb mM/2`r�v- r?B+? rBHH BMp2biB;�i2 i?2 K2/BmK@`mM 2z2+ib Q7 i?Bb
BMi2`p2MiBQM QM /2T`2bbBQM- 2�`MBM;b �M/ +QMbmKTiBQM U/2 ZmB/i 2i �HX- kyR3VX aT2+B}+�HHv- i?2 bim/v
b22Fb iQ b?2/ HB;?i QM i?2 mM/2`HvBM; +?�MM2Hb Q7 TQi2MiB�H i`2�iK2Mi 2z2+ib- #v K2�bm`BM; BM/BpB/m�HbǶ
`BbF- bQ+B�H- �M/ iBK2 T`272`2M+2b �b r2HH �b #2HB27b BM QM2Ƕb QrM �#BHBiv �M/ BM7Q`K�iBQM T`Q+2bbBM;X

LmK2`Qmb [m2biBQMb `2K�BM 7Q` 7mim`2 BMp2biB;�iBQMX >Qr /Q2b i?2 2z2+iBp2M2bb Q7 K2Mi�H ?2�Hi?
i`2�iK2Mib BMi2`�+i rBi? +�b? T�vK2Mib Q` �p�BH�#H2 2+QMQKB+ QTTQ`imMBiB2b U2X;X DQ# Qz2`bV\ 1tBbiBM;
2pB/2M+2 b?Qrb +�b? i`�Mb72`b +�M BKT`Qp2 r2HH#2BM; �M/ K2Mi�H ?2�Hi? U>�mb?Q72` �M/ a?�TB`Q- kyReVX
"mi /Q bm+? 2z2+ib T2`bBbi Qp2` � HQM;2` iBK2 ?Q`BxQM\ *�M r2 #2ii2` mM/2`bi�M/ /2i2`KBM�Mib Q7 2Mi`v
BMiQ �M/ 2tBi 7`QK /2T`2bbBQM\ .Q +�b? i`�Mb72`b �M/fQ` K2Mi�H ?2�Hi? BMi2`p2MiBQMb ?�p2 BMi2`;2M@
2`�iBQM�H 2z2+ib QM +?BH/`2MǶb K2Mi�H ?2�Hi?\ q?�i Bb i?2 `2H�iBQMb?BT #2ir22M T?vbB+�H T�BM- K2Mi�H
?2�Hi? �M/ bm#bi�M+2 �#mb2\ h?2b2 �M/ K�Mv [m2biBQMb `2K�BM iQ #2 2tTHQ`2/ BM 7mim`2 `2b2�`+? QM
i?Bb iQTB+X

RyX9 �bTB`�iBQMb- ?QT2- �M/ `2HB;BQbBiv
q2 MQr im`M iQ TQbBiBp2 Tbv+?QHQ;B+�H 7�+iQ`b- T�`iB+mH�`Hv ?QT2 �M/ �bTB`�iBQMb- r?B+? K�v #2 ?2HT7mH
BM ;2M2`�iBM; #2ii2` 2+QMQKB+ Qmi+QK2b �M/ Tbv+?QHQ;B+�H r2HH@#2BM; �KQM; i?2 TQQ`X q2 �HbQ /Bb+mbb
bm;;2biBp2 2pB/2M+2 QM ?Qr `2HB;BQmb #2HB27b �M/ T`�+iB+2b K�v- �i H2�bi BM bQK2 +�b2b- T`QpB/2 bBKBH�`
#2M2}ibX

�bTB`�iBQMb �M/ ?QT2 .2p2HQTK2Mi 2+QMQKBbib ?�p2 BMp2biB;�i2/ i?2 `QH2 Q7 �bTB`�iBQMb �M/
?QT2 BM i?2 HBp2b Q7 i?2 TQQ` �i H2�bi bBM+2 a2M URN38- RNNNVX �TT�/m`�B Ukyy9V T`QTQb2/ i?�i ǵ�bTB`�iBQMb
iQ i?2 ;QQ/ HB72Ƕ �`2 MQi 2p2MHv /Bbi`B#mi2/ BM bQ+B2iv- rBi? HQr2` +�T�+Biv iQ �bTB`2 �KQM; i?2 TQQ`ěMQi
#2+�mb2 Q7 �Mv 7mM/�K2Mi�H +Q;MBiBp2 /Bz2`2M+2b- #mi bBKTHv /m2 iQ � H�+F Q7 QTTQ`imMBiv iQ T`�+iB+2
i?2 ǵ2tTHQ`�iBQM- +QMD2+im`2 �M/ `27mi�iBQMǶ Q7 TQbbB#H2 7mim`2bX GQr H2p2Hb Q7 �bTB`�iBQMb �M/ ?QT2 BM
im`M +�M HBKBi bQ+B�H KQ#BHBiv �M/ 2p2M +`2�i2 � TQp2`iv i`�T U.�HiQM 2i �HX- kyR8- :2MB+Qi �M/ _�v-
kyRd- _�v- kyyeVX

�M BKTQ`i�Mi +?�HH2M;2 BM i?Bb HBi2`�im`2 Bb i?2 /2}MBiBQM �M/ KQ/2HBM; Q7 �bTB`�iBQMbX �bTB`�iBQMb
�`2 #`Q�/Hv � ?QT2 Q` �K#BiBQM Q7 �+?B2pBM; bQK2i?BM;X9j q?BH2 bm+? #`Q�/ /2}MBiBQMb �`2 mb27mH �M/

9kPM2 �TT`Q�+? Bb T`QpB/2/ #v /2 ZmB/i �M/ >�mb?Q72` UkyReV- r?Q KQ/2H /2T`2bbBQM 2bb2MiB�HHv �b ?�pBM; HQr #2HB27b
�#Qmi `2im`Mb iQ 2zQ`iX h?2v b?Qr ?Qr i?Bb bBKTH2 �bbmKTiBQM +�M `�iBQM�HBx2 b2p2`�H #2?�pBQ`b �bbQ+B�i2/ rBi? /2T`2bbBQMX

9j6Q` 2t+2HH2Mi /Bb+mbbBQMb Q7 i?2 `2+2Mi HBi2`�im`2- b22 G� 62``�`� UkyR3V �M/ .m~Q UkyRk�VX
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BMimBiBp2- Bi ?�b T`Qp2M /B{+mHi iQ K�T �bTB`�iBQMb BMiQ 2tBbiBM; 2+QMQKB+ 7`�K2rQ`FbX �bTB`�iBQMb
�`2 +QM+2Tim�HHv /BbiBM+i 7`QK #Qi? #2HB27b �#Qmi i?2 7mim`2 �M/ T`272`2M+2b 7Q` Qmi+QK2bX 1M/Q;2MQmb
`272`2M+2 TQBMib KB;?i +QK2 +HQb2bi iQ 2tBbiBM; i?2Q`B2b BM #2?�pBQ`�H 2+QMQKB+bX AM `2+2Mi v2�`b- KQ/2Hb
Q7 �bTB`�iBQMb �M/ ?QT2 �b `272`2M+2 TQBMib ?�p2 K�/2 T`Q;`2bb BM i?Bb /B`2+iBQM U.�HiQM 2i �HX- kyR8c
:2MB+Qi �M/ _�v UkyRdV- Gv##2`i �M/ qv/B+F UkyR3VVX h?2v �`2 �HbQ +HQb2Hv `2H�i2/ iQ 2tBbiBM; KQ/2Hb
Q7 ;Q�Hb �b 2M/Q;2MQmbHv b2i `272`2M+2b TQBMi- mb27mH iQ KQiBp�i2 QM2Ƕb 2zQ`i r?2M 7�+BM; b2H7@+QMi`QH
T`Q#H2Kb U>bB�r- kyRjVX

.�HiQM 2i �HX UkyR8V T`QTQb2 � KQ/2H Q7 �bTB`�iBQMb �b `272`2M+2 TQBMib- r?2`2BM �bTB`�iBQMb BM~m2M+2
2zQ`i +?QB+2b- �M/ 2zQ`i T`Q/m+2b 7mim`2 r2�Hi?X 6mim`2 r2�Hi? BM im`M +�mb2b �bTB`�iBQMb iQ �/Dmbi-
TQi2MiB�HHv T`Q/m+BM; � pB`imQmb +v+H2X � F2v �bbmKTiBQM Bb i?�i BM/BpB/m�Hb /Q MQi `2�HBx2 ?Qr i?2B`
7mim`2 �bTB`�iBQMb rBHH #2 �z2+i2/ #v i?2B` +m``2Mi 2zQ`i H2p2HbX h?�i Bb- i?2v /Q MQi BMi2`M�HBx2 i?2
7mim`2 KQiBp�iBM; Q` /2KQiBp�iBM; 2z2+ib Q7 i?2B` T`2b2Mi 2zQ`i +?QB+2X aBM+2 i?2 �mi?Q`b �//BiBQM�HHv
U`2�bQM�#HvV �bbmK2 i?�i TQQ` BM/BpB/m�Hb M22/ iQ 2t2`i ;`2�i2` 2zQ`i iQ `2�+? i?2 b�K2 }M�H r2�Hi?
H2p2H- i?2 KQ/2H +�M ;2M2`�i2 TQp2`iv i`�Tb, 2p2M B7 i?2v bi�`i rBi? i?2 b�K2 �bTB`�iBQMb- TQQ` BM/BpB/m�Hb
rBHH 2t2`i H2bb 2zQ`i- r?B+? rBHH +�mb2 i?2B` 7mim`2 �bTB`�iBQMb iQ #2+QK2 HQr2`- 7m`i?2` `2/m+BM; 2zQ`i-
�M/ bQ QMX

:2MB+Qi �M/ _�v UkyRdV T`QpB/2 �MQi?2` KQ/2H Q7 �bTB`�iBQMb �b `272`2M+2 TQBMibX AM i?2B` KQ/2H-
T�`2Mib ?�p2 �bTB`�iBQMb 7Q` +?BH/`2MǶb 7mim`2 r2�Hi? H2p2HbX S�`2Mib `2+2Bp2 � miBHBiv #QQbi T`QTQ`iBQM�H
iQ i?2 2ti2Mi iQ r?B+? i?2B` +?BH/`2M 2t+22/ i?2B` T�`2MibǶ �bTB`�iBQMb- +`2�iBM; � FBMF BM i?2 miBHBiv
7mM+iBQM �FBM iQ KQ/2Hb Q7 `272`2M+2 /2T2M/2M+2X �bTB`�iBQMb BM i?2B` KQ/2H �`2 MQi UM2+2bb�`BHvV
`�iBQM�H 2tT2+i�iBQMb Q` bi�imb@[mQ H2p2Hb- #mi BMbi2�/ K�v /2T2M/ mTQM i?2 /Bbi`B#miBQM Q7 Qmi+QK2b BM
bQ+B2ivX �bTB`�iBQMb KQ/2`�i2Hv �#Qp2 i?2 BM/BpB/m�HǶb T`2b2Mi H2p2H T`QpB/2 BM+2MiBp2b iQ BMp2bi- r?BH2
�pQB/BM; 7`mbi`�iBQMX

� F2v 2KTB`B+�H [m2biBQM BM i?Bb HBi2`�im`2 Bb r?2i?2` �bTB`�iBQMb �`2 K�HH2�#H2 �M/ ?Qr /Bz2`2Mi
TQHB+B2b KB;?i #2 �#H2 iQ �z2+i i?2KX "2`M�`/ 2i �HX UkyR9V +QMbB/2` i?2 BKT�+i Q7 2tTQbBM; BM/BpB/m�Hb
iQ /Q+mK2Mi�`B2b b?QrBM; bBKBH�` BM/BpB/m�Hb 7`QK i?2B` +QKKmMBiv r?Q K�M�;2/ iQ 2b+�T2 TQp2`iv
i?`Qm;? i?2B` QrM 2zQ`ib BM �;`B+mHim`2 Q` #mbBM2bbX h?2 �mi?Q`b }M/ `2K�`F�#Hv H�`;2 }p2@v2�` BKT�+ib
QM �bTB`�iBQMb �b r2HH �b BMp2biK2Mib BM 2/m+�iBQM- HBp2biQ+F- �M/ �;`B+mHim`�H BMTmibX JQ`2 `2b2�`+? BM
i?Bb �`2� Bb mM/2`r�v- rBi? i?2 ;Q�H iQ +QM}`K �M/ 2tT�M/ mTQM i?2b2 bi`BFBM; �M/ bm`T`BbBM; BKT�+ib
7`QK bm+? � HB;?i@iQm+? BMi2`p2MiBQMX

�bTB`�iBQMb 7Q` QM2Ƕb +?BH/`2M +QmH/ #2 T�`iB+mH�`Hv BKTQ`i�Mi 7Q` 2+QMQKB+ /2p2HQTK2Mi �M/ TQp2`iv
�HH2pB�iBQMX "2�K�M 2i �HX UkyRkV b?Qr i?�i `QH2 KQ/2Hb �`2 �M BKTQ`i�Mi �bT2+i BM b?�TBM; BM/BpB/m�HbǶ
�bTB`�iBQMbX h?2 �mi?Q`b }M/ i?�i AM/B�M T�`2Mib �`2 H2bb �K#BiBQmb 7Q` i?2 2/m+�iBQM �M/ +�`22`b Q7
i?2B` /�m;?i2`b i?�M i?2B` bQMbX >Qr2p2`- `�M/QK 2tTQbm`2 iQ 72K�H2 TQHBiB+B�Mb �i i?2 HQ+�H H2p2H
U/m2 iQ � `2b2`p�iBQM TQHB+v BM AM/B�V b?�`THv `2/m+2/ i?Bb ;2M/2` ;�T BM �bTB`�iBQMb �b r2HH �b �+im�H
2/m+�iBQM�H �+?B2p2K2Mi �KQM; i22M�;2 ;B`HbX

�M QT2M [m2biBQM Bb r?2i?2` BKT`QpBM; 2+QMQKB+ Qmi+QK2b pB� +�b? i`�Mb72`b Q` #`Q�/2` T`Q;`�Kb
bm+? �b i?2 mHi`�@TQQ` T`Q;`�K 7Qbi2`b ?B;?2` �bTB`�iBQMbX q?BH2 "�M2`D22 2i �HX UkyR8#V /Q MQi `2TQ`i
}M/BM;b `2;�`/BM; �bTB`�iBQMb BM i?2B` bBt@+QmMi`v 2p�Hm�iBQM Q7 i?2 KmHiB@7�+2i2/ ǳ;`�/m�iBQM T`Q;`�KǴ-
amH�BK�M �M/ "�`m� UkyRjV `2TQ`i i?�i +?�M;BM; �bTB`�iBQMb Bb Q7i2M +Bi2/ #v i?2 BKTH2K2Mi2`b �b i?2
KQbi BKTQ`i�Mi +?�HH2M;2 BM i?2 mHi`�@TQQ` ;`�/m�iBQM T`Q;`�K BM i?2 +QMi2ti Q7 �7;?�MBbi�MX 99

99_2H�i2/ 2pB/2M+2 Bb T`QpB/2/ #v G��D�D UkyRdV- r?Q b?Qrb i?�i �M BMi2`p2MiBQM T`QpB/BM; BMTmi bm#bB/B2b �M/ � b�pBM;b
K�i+? iQ 7�`K2`b BM JQx�K#B[m2 BM+`2�b2b i?2B` b2H7@`2TQ`i2/ TH�MMBM; ?Q`BxQMbX h?2 �mi?Q` T`QpB/2b � KQ/2H BM r?B+?
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_2HB;BQbBiv h?2 TQQ` Q7i2M bT2M/ +QMbB/2`�#H2 iBK2 �M/ KQM2v QM 72biBp�Hb- 7mM2`�H- TBH;`BK�;2b-
�M/ Qi?2` `2HB;BQmb �+iBpBiB2b U"�M2`D22 �M/ .m~Q- kyydVX am+? �+iBpBiB2b K�v 7Qbi2` bQ+B�H +Q?2bBQM
�M/ i`mbi BM bQ+B2iB2b U*HBM;BM;bKBi? 2i �HX- kyyNVX JQ`2Qp2`- rQ`F ;QBM; #�+F iQ �/�K aKBi? �M/
J�t q2#2` �`;m2b i?�i `2HB;BQbBiv UbT2+B}+�HHv- i?2 S`Qi2bi�Mi 7�Bi?V +�mb2b 2+QMQKB+ r2HH#2BM; #v
7Qbi2`BM; /BHB;2M+2- i?`B7iBM2bb- �M/ MQ`Kb T`2b+`B#BM; pB`imQmb #2?�pBQ` UA�MM�++QM2- RNN3- Av2`- kyReVX
_2HB;BQbBiv ?�b #22M HBMF2/ iQ K�Mv �bT2+ib Q7 HBp2b i?�i �`2 7�pQ`�#H2 7Q` BM/BpB/m�HbǶ 2+QMQKB+ r2HH#2BM;
BM+Hm/BM; ?mK�M +�TBi�H 7Q`K�iBQM- BM+QK2- b�pBM;b- �M/ ?2�Hi? U1HHBbQM- RNNR- 6`22K�M- RN3e- :`m#2`
�M/ >mM;2`K�M- kyy3- :`m#2`- kyy8VX98

.2bTBi2 i?2b2 T`QKBM2Mi �`;mK2Mib 7Q` i?2 BKTQ`i�M+2 Q7 `2HB;BQM �M/ bT2+B}+ `2HB;BQmb i`�/BiBQMb
7Q` 2+QMQKB+ �+iBpBiv- `B;Q`QmbHv 2bi�#HBb?BM; +�mb�H `2H�iBQMb?BTb #2ir22M +QMi2KTQ`�M2Qmb `2HB;BQmb
T`�+iB+2b �M/ #2HB27b- BM+QK2- �M/ r2�Hi? ?�b #22M /B{+mHi /m2 iQ Q#pBQmb B/2MiB}+�iBQM +?�HH2M;2b-
T�`iB+mH�`Hv �i i?2 BM/BpB/m�H H2p2HX JQ`2Qp2`- `2b2�`+? QM i?2 2+QMQKB+ �M/ Tbv+?QHQ;B+�H +QMb2[m2M+2b
Q7 `2HB;BQbBiv r2 /2b+`B#2/ �#Qp2 KQbiHv 7Q+mb2b QM p�`BQmb /2MQKBM�iBQMb Q7 *?`BbiB�MBivX :Bp2M i?2
/Bp2`bBiv Q7 `2HB;BQmb i`�/BiBQMb BM i?2 /2p2HQTBM; rQ`H/- � TQi2MiB�HHv BKTQ`i�Mi `2b2�`+? �;2M/� BM
#2?�pBQ`�H /2p2HQTK2Mi 2+QMQKB+b Bb iQ +QMbB/2` � rB/2` `�M;2 Q7 `2HB;BQMb �M/ +QMi2tib �M/ i?2B`
BKTHB+�iBQMb 7Q` i?2 HBp2b Q7 i?2 TQQ`X

"`v�M 2i �HX UkyR3V K�F2 T`Q;`2bb iQr�`/ BKT`QpBM; Qm` mM/2`bi�M/BM; Q7 i?2 +�mb�H BKT�+ib Q7
`2HB;BQbBiv #v `�M/QKBxBM; 2tTQbm`2 iQ `2HB;BQM BM i?2 S?BHBTTBM2bX h?2v `�M/QKHv �bbB;M Qp2` e-yyy
TQQ` ?Qmb2?QH/b BM Rey +QKKmMBiB2b BM i?2 S?BHBTTBM2b iQ `2+2Bp2 BMpBi�iBQMb iQ �ii2M/ �M 2p�M;2HB+�H
S`Qi2bi�Mi *?`BbiB�M p�Hm2b@�M/@i?2QHQ;v 2/m+�iBQM T`Q;`�K +QMbBbiBM; Q7 R8 r22FHv ?�H7@?Qm` b2bbBQMbX
h?Bb i`2�iK2Mi bB;MB}+�MiHv BM+`2�b2b #Qi? `2HB;BQbBiv �M/ BM+QK2X SmxxHBM;Hv- i?2 �mi?Q`b /2i2+i MQ
2z2+i QM 2Bi?2` iQi�H H�#Q` bmTTHv- �bb2ib- Q` +QMbmKTiBQM- #2;;BM; i?2 [m2biBQM Q7 r?2`2 i?2 BM+`2�b2
BM BM+QK2 +QK2b 7`QK �M/ ?Qr i?2v �`2 bT2MiX � T�`iB�H �Mbr2` +QmH/ #2 � b?B7i 7`QK �;`B+mHim`�H iQ
MQM@�;`B+mHim`�H b2H7@2KTHQvK2Mi- r?B+? K�v BMpQHp2 � ?B;?2` BKTHB+Bi r�;2X

"2vQM/ BKT�+ib QM ?mK�M +�TBi�H- 2�`MBM;b- �M/ r2�Hi?- `2HB;BQM +QmH/ BM~m2M+2 BM/BpB/m�HbǶ ?QT2
�M/ �bTB`�iBQMb- �b r2HH �b i?2B` 2tT2+i�iBQMb �#Qmi i?2 7mim`2X �b /Bb+mbb2/ BM a2+iBQM 8 QM BMbm`�M+2-
#2HB27b BM ?B;?2`- BMi2`p2MiBQMBbi TQr2`b +QmH/ +`Qr/ Qmi /2K�M/ 7Q` 7Q`K�H Q` BM7Q`K�H BMbm`�M+2 U�m`BQH
2i �HX- kyR3VX am+? #2HB27b +QmH/ �HbQ 7Qbi2` BM/BpB/m�HbǶ ?QT2b �M/ �bTB`�iBQMb- �M/ 2p2M #QQbi K2Mi�H
?2�Hi?- �b �`;m2/ BM � +QMi2MiBQmb HBi2`�im`2 ;QBM; #�+F �b 7�` �b 6`2m/ UG2pBM- kyRyVX

*QQH2v 6`m2?rB`i? 2i �HX UkyRNV +QMbB/2` i?2 TQbbB#BHBiv i?�i `2HB;BQbBiv /B`2+iHv BKT�+ib /2T`2bbBQMX
hQ �//`2bb 2M/Q;2M2Biv +QM+2`Mb- i?2 �mi?Q`b 2tTHQBi �+`Qbb@+Q?Q`i p�`B�iBQM BM i?2 `2HB;BQbBiv Q7 bim@
/2MibǶ T22`b �i b+?QQHX h?2v `2TQ`i i?�i BM+`2�b2/ 2tTQbm`2 iQ `2HB;BQmb T22`b �KQM; la �/QH2b+2Mib
BM+`2�b2/ QrM `2HB;BQbBiv �M/ HQr2`2/ /2T`2bbBQMX h?2 �mi?Q`b T`QpB/2 2pB/2M+2 i?�i i?2 K2+?�MBbK
i?`Qm;? r?B+? `2HB;BQbBiv T`Qi2+ib �;�BMbi /2T`2bbBQM Bb MQi #v bi`2M;i?2MBM; 7`B2M/b?BTb Q` BM+`2�bBM;
bQ+B�H �+iBpBiB2bX AMbi2�/- i?2v �`;m2- `2HB;BQbBiv BM+`2�b2b Tbv+?QHQ;B+�H `2bBHB2M+2 �M/ �#BHBiv iQ /2�H
rBi? bi`2bbQ`bX q?BH2 i?Bb 2pB/2M+2 Bb BMi`B;mBM; �M/ BKTQ`i�Mi- B/2MiB}+�iBQM +QM+2`Mb `2K�BM- �M/
KQ`2 rQ`F �HQM; i?2b2 HBM2b rQmH/ #2 p�Hm�#H2X
i?2 �;2MiǶb TH�MMBM; ?Q`BxQM Bb 2M/Q;2MQmbHv /2i2`KBM2/ #v ?Qr #`B;?i i?2B` 7mim`2 T`QbT2+ib �TT2�`X h?2 B/2� Bb i?�i �
;HQQKv 7mim`2 +�mb2b /Bbi`2bb /m2 iQ �MiB+BT�iQ`v miBHBiv- �M/ i?2 �;2Mi `2bTQM/b #v �pQB/BM; i?BMFBM; �#Qmi i?2 7mim`2-
rQ`b2MBM; TH�MMBM; �M/ `2/m+BM; HQM;@i2`K BMp2biK2MibX

98"`v�M 2i �HX UkyR3V T`QpB/2 � KQ`2 i?Q`Qm;? `2pB2r Q7 i?Bb HBi2`�im`2X
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RR *QM+HmbBQM
AM i?Bb +?�Ti2`- r2 /Bb+mbb2/ +�MQMB+�H iQTB+b BM /2p2HQTK2Mi 2+QMQKB+b i?`Qm;? i?2 H2Mb Q7 #2?�pBQ`�H
2+QMQKB+bX q2 �`;m2/ i?�i KQ/2Hb �M/ B/2�b 7`QK #2?�pBQ`�H 2+QMQKB+b +�M ?2HT 2tTH�BM BKTQ`i�Mi
TmxxH2b BM /2p2HQTK2Mi- �M/ ?�p2 �TTHB+�iBQMb iQ mM/2`bi�M/BM; T`2p2MiBp2 ?2�Hi? #2?�pBQ`- b�pBM;b-
/2K�M/ 7Q` BMbm`�M+2- i2+?MQHQ;v �/QTiBQM- H�#Q` K�`F2ib �M/ }`KbX q2 �HbQ /Bb+mbb2/ 2pB/2M+2 Q7
p�`B�iBQM BM bQ+B�H T`272`2M+2b �M/ +mHim`2 �+`Qbb bQ+B2iB2b- �M/ Q7 i?2 `2H�iBQMb?BT #2ir22M TQp2`iv �M/
Tbv+?QHQ;vX

q2 ?�p2 MQi /Bb+mbb2/ b2p2`�H BKTQ`i�Mi iQTB+b BM /2p2HQTK2Mi- /m2 iQ HBKBi2/ 2tBbiBM; rQ`F QM i?2b2
iQTB+b BM #2?�pBQ`�H /2p2HQTK2MiX PM2 bm+? iQTB+ Bb 2/m+�iBQMX �b �M BMp2biK2Mi ;QQ/- 2/m+�iBQM K�v
#2 T�`iB+mH�`Hv bm#D2+i iQ #2?�pBQ`�H #B�b2b B7 +?BH/`2M �M/ vQmi? i?2Kb2Hp2b ?�p2 bm#bi�MiB�H �;2M+v
Qp2` 2/m+�iBQM�H BMp2biK2Mib U"m`bxivM �M/ *QzK�M- kyRkVX 1tBbiBM; 2pB/2M+2 bm;;2bib i?�i i?2 iBK2
T`272`2M+2b Q7 bim/2Mib K�v #2 K�HH2�#H2 �M/ BKTQ`i�Mi U�H�M 2i �HX- kyR3- �H�M �M/ 1`i�+- kyR3V �M/
i?�i bim/2Mib K�v ?�p2 bvbi2K�iB+�HHv #B�b2/ #2HB27b �#Qmi i?2 `2im`Mb iQ 2/m+�iBQM UC2Mb2M- kyRyVX
�MQi?2` mM/2`@2tTHQ`2/ iQTB+ 7Q` #2?�pBQ`�H /2p2HQTK2Mi +QmH/ #2 i?2 2+QMQKB+b Q7 i?2 7�KBHvX aQ+B�H
T`272`2M+2b �M/ MQ`Kb rBi?BM i?2 ?Qmb2?QH/ +QmH/ K�ii2` 7Q` +QMbmKTiBQM �M/ BMp2biK2Mi /2+BbBQMb- �b
+QmH/ #B�b2/ #2HB27bX 6Q` BMbi�M+2- .BxQM@_Qbb UkyR3V b?Qrb i?�i T�`2Mib /Q MQi 7mHHv mM/2`bi�M/ i?2B`
+?BH/`2MǶb U`2H�iBp2V �#BHBiv �M/ `2im`Mb iQ 2/m+�iBQMX �MQi?2` iQTB+ r2 ?�p2 QMHv iQm+?2/ QM BM T�bbBM;
Bb i?2 TQHBiB+�H 2+QMQKv Q7 /2p2HQTK2Mi- r?2`2 bQ+B�H T`272`2M+2b- #B�b2/ #2HB27b �M/ MQ`Kb K�v �HH #2
BKTQ`i�Mi U2X;X *?2M �M/ u�M; UkyR3V- 6BM�M �M/ a+?2+?i2` UkyRkVVX q2 #2HB2p2 i?�i i?2b2 �`2 2[m�HHv
BKTQ`i�Mi �`2�b 7Q` 7mim`2 rQ`F BM #2?�pBQ`�H /2p2HQTK2Mi 2+QMQKB+b �b i?Qb2 r2 ?�p2 +Qp2`2/ BM i?Bb
+?�Ti2`X

q?BH2 TQHB+v /2bB;M Bb MQi i?2 7Q+mb Q7 Qm` T�T2`- r2 ?�p2 /Bb+mbb2/ bQK2 +�b2b Q7 bm++2bb Q7
#2?�pBQ`�HHv@BM7Q`K2/ bQHmiBQMb- 7Q` BMbi�M+2- i?2 mb2 Q7 bK�HH BM+2MiBp2b iQ 2M+Qm`�;2 /2bB`�#H2 ?2�Hi?
#2?�pBQ`b- �M/ i?2 mb2 Q7 K2Mi�H �++QmMib iQ /B`2+i b�pBM;bX AM Qi?2` +�b2b- i?2 bQHmiBQMb T`QTQb2/
#v #2?�pBQ`�H 2+QMQKB+b �`2 v2i iQ b?Qr `2HB�#H2 BKT�+ib QM Qmi+QK2b- 7Q` BMbi�M+2- BM i?2 +�b2 Q7
+QKKBiK2Mi /2pB+2b iQ �//`2bb b2H7@+QMi`QH T`Q#H2KbX u2i Qi?2` BMi2`p2MiBQMb b?Qr T`QKBbBM; BMBiB�H
2pB/2M+2- #mi rBi? Km+? KQ`2 BMp2biB;�iBQM r�``�Mi2/- �b BM i?2 +�b2 Q7 Tbv+?Qi?2`�TB2b iQ BKT`Qp2
K2Mi�H ?2�Hi? �M/ 2+QMQKB+ Qmi+QK2bX

q2 +HQb2 #v 2M+Qm`�;BM; `2b2�`+?2`b BM #2?�pBQ`�H /2p2HQTK2Mi 2+QMQKB+b iQ i�F2 #2?�pBQ`�H i?2Q`v
b2`BQmbHv �M/ B/2�HHv [m�MiBi�iBp2Hv- T`QpB/BM; +�HB#`�iBQMb Q` 2biBK�iBQMb r?2`2 TQbbB#H2 U.2HH�oB;M�-
kyR3VX h?Bb �TT`Q�+? 2Mi�BHb /2bB;MBM; 2tT2`BK2Mib iQ KQ`2 T`2+Bb2Hv B/2MiB7v bT2+B}+ #2?�pBQ`�H K2+?@
�MBbKb �M/ iQ i2bi 7Q` i?2K UGm/rB; 2i �HX- kyRRVX
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_272`2M+2b
�#2#2- :X- aX *�`B�- �M/ 1X P`iBx@PbTBM�X h?2 b2H2+iBQM Q7 i�H2Mi, 1tT2`BK2Mi�H �M/ bi`m+im`�H

2pB/2M+2 7`QK 1i?BQTB�X JBK2QX kyRdX
�+2KQ;Hm- .�`QM �M/ C�K2b � _Q#BMbQMX q?v L�iBQMb 6�BH, h?2 P`B;BMb Q7 SQr2`- S`QbT2`Biv-

�M/ SQp2`ivX "`Q�/r�v "mbBM2bb- kyRjX
�/?p�`vm- �+?vmi�- L�K`�i� E�H�- �M/ �M�Mi Lvb?�/?�KX J�M�;2K2Mi �M/ a?Q+Fb iQ qQ`F2`

S`Q/m+iBpBivX JBK2Q- kyReX
�/?p�`vm- �+?vmi�- L�K`�i� E�H�- �M/ �M�Mi Lvb?�/?�KX h?2 GB;?i �M/ i?2 >2�i, S`Q/m+iBpBiv

*Q@"2M2}ib Q7 1M2`;v@a�pBM; h2+?MQHQ;vX L"1_ qQ`FBM; S�T2` LQX k9jR9- kyR3X
�/?p�`vm- �+?vmi�- L�K`�i� E�H�- �M/ �M�Mi Lvb?�/?�KX h?2 aFBHHb iQ S�v i?2 "BHHb, _2im`Mb iQ

PM@i?2@CQ# aQ7i aFBHHb h`�BMBM;X L�iBQM�H "m`2�m Q7 1+QMQKB+ _2b2�`+? qQ`FBM; S�T2` LQX
k9jRj- kyR3X

�;?BQM- S?BHBTT2- u�MM �H;�M- SB2``2 *�?m+- 2i �HX *�M TQHB+v �z2+i +mHim`2\ KBMBKmK r�;2 �M/
i?2 [m�HBiv Q7 H�#Q` `2H�iBQMbX CQm`M�H Q7 i?2 1m`QT2�M 1+QMQKB+ �bbQ+B�iBQM- NURV,j@9k- kyRRX

�;?BQM- S?BHBTT2- u�MM �H;�M- SB2``2 *�?m+- �M/ �M/`2B a?H2B72`X _2;mH�iBQM �M/ /Bbi`mbiX Zm�`@
i2`Hv CQm`M�H Q7 1+QMQKB+b- Rk8UjV,RyR8@Ry9N- kyRyX

�F2`HQ7- :2Q`;2 �X G�#Q` +QMi`�+ib �b T�`iB�H ;B7i 2t+?�M;2X Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b-
NdU9V,89j@8eN- RN3kX

�F2`HQ7- :2Q`;2 �X �M/ _�+?2H 1X E`�MiQMX A/2MiBiv �M/ i?2 2+QMQKB+b Q7 Q`;�MBx�iBQMbX CQm`M�H
Q7 1+QMQKB+ T2`bT2+iBp2b- RNURV,N@jk- kyy8X

�H�M- amH2- h2Q/Q`� "QM2p�- �M/ a2/� 1`i�+X 1p2` 7�BH2/- i`v �;�BM- bm++22/ #2ii2`, `2bmHib 7`QK �
`�M/QKBx2/ 2/m+�iBQM�H BMi2`p2MiBQM QM ;`BiX JBK2QX kyR3X

�H�M- amH2 �M/ a2/� 1`i�+X 6Qbi2`BM; T�iB2M+2 BM i?2 +H�bb`QQK, `2bmHib 7`QK � `�M/QKBx2/ 2/m+�@
iBQM�H BMi2`p2MiBQMX CQm`M�H Q7 SQHBiB+�H 1+QMQKv- kyR3X

�H22K- A`7�MX AKT2`72+i BM7Q`K�iBQM- b+`22MBM;- �M/ i?2 +Qbib Q7 BM7Q`K�H H2M/BM;, � bim/v Q7 � `m`�H
+`2/Bi K�`F2i BM S�FBbi�MX qQ`H/ "�MF 1+QMQKB+ _2pB2r- 9UjV,jkN@j9N- RNNyX

�H2bBM�- �H#2`iQ �M/ S�QH� :BmHB�MQX *mHim`2 �M/ BMbiBimiBQMbX CQm`M�H Q7 1+QMQKB+ GBi2`�im`2-
8jU9V,3N3@N99- kyR8X

�H2bBM�- �H#2`iQ- S�QH� :BmHB�MQ- �M/ L�i?�M LmMMX 62`iBHBiv �M/ i?2 THQm;?X �K2`B+�M 1+QMQKB+
_2pB2r- RyRUjV,9NN@8yj- kyRRX

�H;�M- u�MM �M/ SB2``2 *�?m+X AM?2`Bi2/ i`mbi �M/ ;`Qri?X �K2`B+�M 1+QMQKB+ _2pB2r- RyyU8V,kyey@Nk-
kyRyX

�H;�M- u�MM �M/ SB2``2 *�?m+X h`mbi- ;`Qri?- �M/ r2HH@#2BM;, M2r 2pB/2M+2 �M/ TQHB+v BKTHB+�iBQMbX
AM, >�M/#QQF Q7 1+QMQKB+ :`Qri?- pQHmK2 k- TTX 9NĜRkyX 1Hb2pB2`- kyR9X

�H;�M- u�MM- SB2``2 *�?m+- �M/ �M/`2B a?H2B72`X h2�+?BM; T`�+iB+2b �M/ bQ+B�H +�TBi�HX �K2`B+�M
1+QMQKB+ CQm`M�H, �TTHB2/ 1+QMQKB+b- 8UjV,R3N@kRy- kyRjX

�HH2M- 1`B+ C- S�i`B+B� J .2+?Qr- .2pBM : SQT2- �M/ :2Q`;2 qmX _272`2M+2@/2T2M/2Mi T`272`2M+2b,
1pB/2M+2 7`QK K�`�i?QM `mMM2`bX J�M�;2K2Mi a+B2M+2- ejUeV,Re8d@Redk- kyReX

�HHTQ`i- :Q`/QM qBHH�`/X h?2 L�im`2 Q7 S`2Dm/B+2X .Qm#H2/�v- RN89X
�K�/Q`- J�Mm2H- Ap�M q2`MBM;- �M/ :2Q`;2@J�`BQb �M;2H2iQbX *QKKBiK2Mi pbX ~2tB#BHBivX 1+QMQ@

K2i`B+�- d9UkV,je8@jNe- kyyeX
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�M�;QH- a�MiQb?- �HpBM 1i�M;- �M/ .2�M E�`H�MX *QMiBMm2/ 2tBbi2M+2 Q7 +Qrb /BbT`Qp2b +2Mi`�H
i2M2ib Q7 +�TBi�HBbK\ 1+QMQKB+ .2p2HQTK2Mi �M/ *mHim`�H *?�M;2- e8U9V,83j@eR3- kyRdX

�M/2`b2M- ai2z2M- �H2+ "`�M/QM- l`B :M22xv- �M/ CQ?M �X GBbiX hQr�`/ �M lM/2`bi�M/BM; Q7
_272`2M+2@.2T2M/2Mi G�#Q` amTTHv, h?2Q`v �M/ 1pB/2M+2 7`QK � 6B2H/ 1tT2`BK2MiX L"1_
qQ`FBM; S�T2` LQX kyeN8- kyR9X

�M/2`b2M- ai2z2M- :H2MM qX >�``BbQM- JQ`i2M AX G�m- �M/ 1X 1HBb�#2i _mibi`QKX 1HB+BiBM; `BbF �M/
iBK2 T`272`2M+2bX 1+QMQK2i`B+�- deUjV,83j@eR3- kyy3X

�M/2`bQM- S2i2`- .�M *?Bb?QHK- �M/ .�MB2H� *X 6m?`X 1z2+iBp2M2bb �M/ +Qbi@2z2+iBp2M2bb Q7 TQHB+B2b
�M/ T`Q;`�KK2b iQ `2/m+2 i?2 ?�`K +�mb2/ #v �H+Q?QHX G�M+2i- jdjUNe3kV,kkj9@kk9e- kyyNX

�M/`2QMB- C�K2b �M/ *?�`H2b aT`2M;2`X 1biBK�iBM; iBK2 T`272`2M+2b 7`QK +QMp2t #m/;2ibX �K2`B@
+�M 1+QMQKB+ _2pB2r- RykUdV,jjjj@jj8e- kyRkX

�M;2H2iQb- :2Q`;2@J�`BQb- .�pB/ G�B#bQM- �M/`2� _2T2iiQ- C2`2Kv hQ#�+K�M- �M/ ai2T?2M q2BM@
#2`;X h?2 ?vT2`#QHB+ +QMbmKTiBQM KQ/2H, +�HB#`�iBQM- bBKmH�iBQM- �M/ 2KTB`B+�H 2p�Hm�iBQMX
CQm`M�H Q7 1+QMQKB+ S2`bT2+iBp2b- R8UjV,9d@e3- kyyRX

�M;H2rB+x- S?BHBT �M/ >�Mb@S2i2` EQ?H2`X Pp2`2biBK�iBM; ?Bp BM72+iBQM, i?2 +QMbi`m+iBQM �M/
�++m`�+v Q7 bm#D2+iBp2 T`Q#�#BHBiB2b Q7 >Ao BM72+iBQM BM `m`�H J�H�rBX .2KQ;`�T?B+ `2b2�`+?-
kyUeV,e8- kyyNX

�TT�/m`�B- �`DmMX h?2 +�T�+Biv iQ �bTB`2, *mHim`2 �M/ i?2 i2`Kb Q7 `2+Q;MBiBQMX AM, oBD�v2M/`�
_�Q- JB+?�2H q�HiQM U1/bXV- *mHim`2 �M/ Sm#HB+ �+iBQMX kyy9

�`F2b- >�H _X �M/ *�i?2`BM2 "HmK2`X h?2 Tbv+?QHQ;v Q7 bmMF +QbiX P`;�MBx�iBQM�H #2?�pBQ` �M/
?mK�M /2+BbBQM T`Q+2bb2b- j8URV,Rk9ĜR9y- RN38X

�``Qr- E2MM2i? CX lM+2`i�BMiv �M/ i?2 r2H7�`2 2+QMQKB+b Q7 K2/B+�H +�`2X h?2 �K2`B+�M 1+QMQKB+
_2pB2r- 8jU8V,N9RĜNdj- RNejX

�``Qr- E2MM2i? CX :B7ib �M/ 2t+?�M;2bX S?BHQbQT?v � Sm#HB+ �z�B`b- T�;2b j9j@jek- RNdkX
�b?`�7- L�p� �M/ P`B�M� "�M/B2`�X aQ+B�H BM+2MiBp2b BM Q`;�MBx�iBQMbX �MMm�H _2pB2r Q7 1+QMQKB+b

Ry- kyR3X
�b?`�7- L�p�- P`B�M� "�M/B2`�- �M/ "X E2Hb2v C�+FX LQ K�`;BM- MQ KBbbBQM\ � }2H/ 2tT2`BK2Mi QM

BM+2MiBp2b 7Q` Tm#HB+ b2`pB+2 /2HBp2`vX CQm`M�H Q7 Sm#HB+ 1+QMQKB+b- Rky,R@Rd- kyR9X
�b?`�7- L�p�- P`B�M� "�M/B2`�- �M/ a+Qii G22X GQbBM; S`QbQ+B�HBiv BM i?2 Zm2bi 7Q` h�H2Mi\ aQ`iBM;-

b2H2+iBQM- �M/ T`Q/m+iBpBiv BM i?2 /2HBp2`v Q7 Tm#HB+ b2`pB+2bX JBK2QX kyR3X
�b?`�7- L�p�- C�K2b "2``v- �M/ C2bb2 JX a?�TB`QX *�M ?B;?2` T`B+2b biBKmH�i2 T`Q/m+i mb2\ 1p@

B/2M+2 7`QK � }2H/ 2tT2`BK2Mi BM w�K#B�X �K2`B+�M 1+QMQKB+ _2pB2r- RyyU8V,kj3j@k9Rj-
kyRyX

�b?`�7- L�p�- *QHBM 6X *�K2`2`- �M/ :2Q`;2 GQ2r2Mbi2BMX �/�K aKBi?- #2?�pBQ`�H 2+QMQKBbiX
CQm`M�H Q7 1+QMQKB+ S2`bT2+iBp2b- RNUjV,RjR@R98- kyy8X

�b?`�7- L�p�- 1`B+� 6B2H/- :Bm/Bii� _mb+QMB- �H2bb�M/`� oQ2M�- �M/ _Q#2`i� wBT�`QX h`�/BiBQM�H #2@
HB27b �M/ H2�`MBM; �#Qmi K�i2`M�H `BbF BM w�K#B�X �K2`B+�M 1+QMQKB+ _2pB2r- RydU8V,8RR@R8-
kyRdX

�b?`�7 L�p�- .2�M E�`H�M- �M/ q2bH2v uBMX hvBM; P/vbb2mb iQ i?2 K�bi, 1pB/2M+2 7`QK � +QK@
KBiK2Mi b�pBM;b T`Q/m+i BM i?2 S?BHBTTBM2bX Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b- RkRUkV,ej8@ edk-
kyyeX

�iFBM- .�pB/- �x�K *?�m/?`v- a?�KvH� *?�m/`v- �KBi EX E?�M/2Hr�H- �M/ 1`B+ o2`?QQ;2MX P`@
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;�MBx�iBQM�H #�``B2`b iQ i2+?MQHQ;v �/QTiBQM, 1pB/2M+2 7`QK bQ++2`@#�HH T`Q/m+2`b BM S�FBbi�MX
Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b- RjkUjV,RRyRĜRRe9- kyRdX

�m;2M#HB+F- L2/X a?Q`i@i2`K iBK2 /Bb+QmMiBM; BM mMTH2�b�Mi i�bFbX JBK2QX kyR3X
�m;2M#HB+F- L2/- Jm`B2H LB2/2`H2- �M/ *?�`H2b aT`2M;2`X qQ`FBM; Qp2` iBK2, /vM�KB+ BM+QMbBbi2M+v

BM `2�H 2zQ`i i�bFbX Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b- RjyUjV,RyedĜRRR8- kyR8X
�m;2M#HB+F- L2/ �M/ J�ii?2r _�#BMX �M 2tT2`BK2Mi QM iBK2 T`272`2M+2 �M/ KBbT`2/B+iBQM BM

mMTH2�b�Mi i�bFbX _2pB2r Q7 1+QMQKB+ aim/B2b U7Q`i?+QKBM;VX kyR3X
�m`BQH- 1KK�Mm2HH2- CmHB2 G�bb2#B2- �KK� S�MBM- 1p� _�B#2`- �M/ S�mH a2�#`B;?iX :Q/ AMbm`2b

h?Qb2 q?Q S�v\ 6Q`K�H AMbm`�M+2 �M/ _2HB;BQmb Pz2`BM;b BM :?�M�X JBK2QX kyR3X
"�B- GB�M;- "2MD�KBM >�M/2H- 1/r�`/ JB;m2H- �M/ :�mi�K _�QX a2H7@*QMi`QH �M/ .2K�M/ 7Q`

S`2p2MiBp2 >2�Hi?, 1pB/2M+2 7`QK >vT2`i2MbBQM BM AM/B�X L"1_ qQ`FBM; S�T2` LQX kjdkd-
kyRdX

"�B`/- a�`�?- CQ�M >�KQ`v >B+Fb- JB+?�2H E`2K2`- �M/ 1/r�`/ JB;m2HX qQ`Kb �i rQ`F, HQM;@
`mM BKT�+ib Q7 � +?BH/ ?2�Hi? BMp2biK2MiX Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b- RjRU9V,Rejd@Re3y-
kyReX

"�M/B2`�- P`B�M�- _Q#BM "m`;2bb- L�`�v�M .�b- a2HBK :mH2b+B- AK`�M _�bmH- �M/ JmMb?B am@
H�BK�MX G�#Q` K�`F2ib �M/ TQp2`iv BM pBHH�;2 2+QMQKB2bX Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b-
RjkUkV,3RR@3dy- kyRdX

"�M/B2`�- P`B�M�- _Q#BM "m`;2bb- 1`BF� .2b2``�MMQ- _B+�`/Q JQ`2H- AK`�M _�bmHF- �M/ amH�BK�M
JmMb?BX aQ+B�H iB2b �M/ i?2 /2HBp2`v Q7 /2p2HQTK2Mi T`Q;`�KbX JBK2QX kyR3X

"�M/B2`�- P`B�M� �M/ AK`�M _�bmHX aQ+B�H M2irQ`Fb �M/ i2+?MQHQ;v �/QTiBQM BM LQ`i?2`M JQx�K@
#B[m2X h?2 1+QMQKB+ CQm`M�H- RReU8R9V,3eN@Nyk- kyyeX

"�M2`D22- �#?BDBi- 1bi?2` .m~Q- _�+?2H :H2MM2`bi2`- �M/ *vMi?B� EBMM�MX h?2 KB`�+H2 Q7 KB@
+`Q}M�M+2\ 1pB/2M+2 7`QK � `�M/QKBx2/ 2p�Hm�iBQMX �K2`B+�M 1+QMQKB+ CQm`M�H, �TTHB2/
1+QMQKB+b- dURV,kk@8j- kyR8X

"�M2`D22 �#?BDBi- 1bi?2` .m~Q- L�i?�M�2H :QH/#2`;- .2�M E�`H�M- _Q#2`i Pb2B- qBHHB�K S�`B2Mi2-
C2`2Kv a?�TB`Q- "`�K h?mvb#�2`i- �M/ *?`BbiQT?2` l/`vX � KmHiB7�+2i2/ T`Q;`�K +�mb2b
H�biBM; T`Q;`2bb 7Q` i?2 p2`v TQQ`, 1pB/2M+2 7`QK bBt +QmMi`B2bX a+B2M+2- j93UekjeV,RkeydNN-
kyR8X

"�M2`D22- �#?BDBi �M/ a2M/?BH JmHH�BM�i?�MX h?2 a?�T2 Q7 h2KTi�iBQM, AKTHB+�iBQMb 7Q` i?2 1+Q@
MQKB+ GBp2b Q7 i?2 SQQ`X L"1_ qQ`FBM; S�T2` LQX R8Ndj- kyRyX

"�M2`D22- �#?BDBi oX �M/ 1bi?2` .m~QX :`Qri? i?2Q`v i?`Qm;? i?2 H2Mb Q7 /2p2HQTK2Mi 2+QMQKB+bX
AM, >�M/#QQF Q7 1+QMQKB+ :`Qri?- pQHX R, TTX 9djĜ88k- kyy8X

"�M2`D22- �#?BDBi o �M/ 1bi?2` .m~QX h?2 2+QMQKB+ HBp2b Q7 i?2 TQQ`X CQm`M�H Q7 1+QMQKB+
S2`bT2+iBp2b- kRURV,R9R@Re3- kyydX

"�M2`D22- �#?BDBi oX �M/ 1bi?2` .m~QX .Q }`Kb r�Mi iQ #Q``Qr KQ`2\ i2biBM; +`2/Bi +QMbi`�BMib
mbBM; � /B`2+i2/ H2M/BM; T`Q;`�KX _2pB2r Q7 1+QMQKB+ aim/B2b- 3RUkV,8dk@eyd- kyR9X

"�M2`D22- �#?BDBi oX- 1bi?2` .m~Q- _�+?2H :H2MM2`bi2`- �M/ .?`mp� EQi?�`BX AKT`QpBM; BKKm@
MBb�iBQM +Qp2`�;2 BM `m`�H AM/B�, +Hmbi2`2/ `�M/QKBb2/ +QMi`QHH2/ 2p�Hm�iBQM Q7 BKKmMBb�iBQM
+�KT�B;Mb rBi? �M/ rBi?Qmi BM+2MiBp2bX "JC, "`BiBb? J2/B+�H CQm`M�H- j9y,+kkky- kyRyX

"�M}2H/- 1/r�`/X h?2 KQ`�H #�bBb Q7 � #�+Fr�`/ bQ+B2ivX :H2M+Q2- RRR,38- RN83X
"�`�MQp- oB+iQ`B�- aQMB� _ "?�HQi`�- SB2i`Q "B`QHB- �M/ CQ�MM� J�b2HFQX J�i2`M�H .2T`2bbBQM-
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qQK2MǶb 1KTQr2`K2Mi- �M/ S�`2Mi�H AMp2biK2Mi, 1pB/2M+2 7`QK � G�`;2 _�M/QKBx2/ *QM@
i`QH h`B�HX Aw� .Bb+mbbBQM S�T2`b- kyRdX

"�`#2`Bb- LB+?QH�b �M/ q2B sBQM;X _2�HBx�iBQM miBHBivX CQm`M�H Q7 6BM�M+B�H 1+QMQKB+b- Ry9UkV,k8R@kdR-
kyRkX

"�`iQb- oQDi2+?- JB+?�H "�m2`- CmHB2 *?viBHQp�- �M/ A�M G2p2HvX 1z2+ib Q7 TQp2`iv QM BKT�iB2M+2,
S`272`2M+2b Q` BM�ii2MiBQM\ JBK2QX kyR3

"�bm- E�`M� �M/ J�Bbv qQM;X 1p�Hm�iBM; b2�bQM�H 7QQ/ biQ`�;2 �M/ +`2/Bi T`Q;`�Kb BM 2�bi
BM/QM2bB�X CQm`M�H Q7 .2p2HQTK2Mi 1+QMQKB+b- RR8,kyy@kRe- kyR8X

"�iiv- : .�pB/- E�`BM JQ/B; q2MM2`bi�/- :2Q`;2 .�p2v aKBi?- .�pB/ :mMM2HH- A�M C .2�`v- S2`
hvM2HBmb- �M/ 6BMM _�bKmbb2MX A[ BM 2�`Hv �/mHi?QQ/ �M/ KQ`i�HBiv #v KB//H2 �;2, +Q?Q`i
bim/v Q7 R KBHHBQM ar2/Bb? K2MX 1TB/2KBQHQ;v- T�;2b Ryy@RyN- kyyNX

"2�K�M- GQ`B- 1bi?2` .m~Q- _Q?BMB S�M/2- �M/ S2iB� hQT�HQp�X 62K�H2 H2�/2`b?BT `�Bb2b �bTB`�iBQMb
�M/ 2/m+�iBQM�H �ii�BMK2Mi 7Q` ;B`Hb, � TQHB+v 2tT2`BK2Mi BM AM/B�X a+B2M+2- jj8Ueye3V,83k@83e-
kyRkX

"2�K�M- GQ`B �M/ C2`2Kv J�;`m/2`X q?Q ;2ib i?2 DQ# `272``�H\ 1pB/2M+2 7`QK � bQ+B�H M2irQ`Fb
2tT2`BK2MiX �K2`B+�M 1+QMQKB+ _2pB2r- RykUdV,j8d9@Nj- kyRkX

"2�K�M- GQ`B- C2`2Kv J�;`m/2`- �M/ CQM�i?�M _Q#BMbQMX JBM/BM; bK�HH +?�M;2 �KQM; bK�HH }`Kb
BM E2Mv�X CQm`M�H Q7 .2p2HQTK2Mi 1+QMQKB+b- Ry3,eN@3e- kyR9X

"2HH2K�`2- *?�`H2b- JB+?�2H� E`�mb2- a�#BM2 E`Q;2`- �M/ *?2M/B w?�M;X JvQTB+ HQbb �p2`bBQM,
AM7Q`K�iBQM 722/#�+F pbX BMp2biK2Mi ~2tB#BHBivX 1+QMQKB+b G2ii2`b- 3dUjV,jRN@jk9- kyy8X

"2M�#Qm- _QH�M/ �M/ C2�M hB`QH2X AMi`BMbB+ �M/ 2ti`BMbB+ KQiBp�iBQMX h?2 _2pB2r Q7 1+QMQKB+
aim/B2b- dyUjV,93N@8ky- kyyjX

"2M�#Qm- _QH�M/ �M/ C2�M hB`QH2X AM+2MiBp2b �M/ T`QbQ+B�H #2?�pBQ`X �K2`B+�M 1+QMQKB+ _2pB2r-
NeU8V,Re8k@Red3- kyyeX

"2MD�KBM- .�M- ��`QM "Q/Q?@*`22/- �M/ J�ii?2r _�#BMX "�b2@`�i2 M2;H2+i, 6QmM/�iBQMb �M/
BKTHB+�iBQMbX JBK2QX kyR3X

"2MD�KBM- .�MB2H CX 1``Q`b BM T`Q#�#BHBbiB+ `2�bQMBM; �M/ Dm/;K2Mi #B�b2bX L"1_ qQ`FBM; S�T2`
LQX k8kyy- kyR3X

"2MD�KBM- .�MB2H C- J�ii?2r _�#BM- �M/ *QHHBM _�vKQM/X � KQ/2H Q7 MQM#2HB27 BM i?2 H�r Q7 H�`;2
MmK#2`bX CQm`M�H Q7 i?2 1m`QT2�M 1+QMQKB+ �bbQ+B�iBQM- R9UkV,8R8@899- kyReX

"2MM2�`- GQ`B- �H2bb�M/`Q h�`QxxB- �H2t�M/2` S7�z- aQmKv� "�H�bm#`�K�Mv�- E�xB J�iBM �?K2/-
�M/ �H2t�M/2` o�M :22MX AKT�+i Q7 � `�M/QKBx2/ +QMi`QHH2/ i`B�H BM �`b2MB+ `BbF +QKKmMB+�@
iBQM QM ?Qmb2?QH/ r�i2`@bQm`+2 +?QB+2b BM "�M;H�/2b?X CQm`M�H Q7 1MpB`QMK2Mi�H 1+QMQKB+b
�M/ J�M�;2K2Mi- e8UkV,kk8@k9y- kyRjX

"2`;2- G�`b Ap�` PTT2/�H- ED2iBH "DQ`p�iM- aBKQM :�HH2- 1/r�`/ JB;m2H- .�MB2H LX SQbM2`- "2`iBH
hmM;Q//2M- �M/ E2HHv w?�M;X >Qr ai`QM; �`2 1i?MB+ S`272`2M+2b\ L"1_ qQ`FBM; S�T2`
LQX kRdR8- kyR8X

"2`M�`/- h�M;mv- ai27�M .2`+QM- E�i2 P`FBM- �M/ �H2K�v2?m h�z2bb2X h?2 7mim`2 BM KBM/, �bTB@
`�iBQMb �M/ 7Q`r�`/@HQQFBM; #2?�pBQm` BM `m`�H 2i?BQTB�X kyR9X

"2`M?2BK "X .Qm;H�b- .KBi`v h�m#BMbFvX kyR3X "2?�pBQ`�H Tm#HB+ 2+QMQKB+bX BM, >�M/#QQF Q7
"2?�pBQ`�H 1+QMQKB+bX

"2``v- C�K2b- :`2; 6Bb+?2`- �M/ _�vKQM/ SX :mBi2`�bX 1HB+BiBM; �M/ miBHBxBM; rBHHBM;M2bb iQ T�v,
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1pB/2M+2 7`QK }2H/ i`B�Hb BM MQ`i?2`M :?�M�X JBK2QX kyR3X
"2`i`�M/- J�`B�MM2- aBKQM CQ?MbQM- E`BbH2`i a�KT?�Mi?�`�F- �M/ �MiQBM2ii2 a+?Q�`X JBtBM;

7�KBHv rBi? #mbBM2bb, � bim/v Q7 h?�B #mbBM2bb ;`QmTb �M/ i?2 7�KBHB2b #2?BM/ i?2KX CQm`M�H
Q7 6BM�M+B�H 1+QMQKB+b- 33UjV,9ee@9N3- kyy3X

"2`i`�M/- J�`B�MM2- a2M/?BH JmHH�BM�i?�M- �M/ 1H/�` a?�}`X � #2?�pBQ`�H@2+QMQKB+b pB2r Q7
TQp2`ivX �K2`B+�M 1+QMQKB+ _2pB2r- N9UkV,9RN@9kj- kyy9X

"2b?2�`b- CQ?M- C�K2b CX *?QB- *?`BbiQT?2` >�``Bb- .�pB/ G�B#bQM- "`B;Bii2 *X J�/`B�M- �M/ CmM;
a�FQM;X a2H7 +QMi`QH �M/ +QKKBiK2Mi, *�M /2+`2�bBM; i?2 HB[mB/Biv Q7 � b�pBM;b �++QmMi
BM+`2�b2 /2TQbBib\ L"1_ qQ`FBM; S�T2` LQX kR9d9- kyR8X

"2b?2�`b- CQ?M- C�K2b CX *?QB- *?`BbiQT?2` >�``Bb- .�pB/ G�B#bQM- "`B;Bii2 *X J�/`B�M- �M/ CmM;
a�FQM;X q?B+? 2�`Hv rBi?/`�r�H T2M�Hiv �ii`�+ib i?2 KQbi /2TQbBib iQ � +QKKBiK2Mi b�pBM;b
�++QmMi\ JBK2QX kyRdX

"2bH2v- hBKQi?vX a�pBM;b- +`2/Bi �M/ BMbm`�M+2X >�M/#QQF Q7 /2p2HQTK2Mi 2+QMQKB+b- j,kRkj@kkyd-
RNN8X AM "2?`K�M- C2`2 �M/ hXLX a`BMBp�b�M- 2/BiQ`b- >�M/#QQF Q7 .2p2HQTK2Mi 1+QMQKB+b-
pQHmK2 j US�`i �V- T�;2b kRkjĜkkydX 1Hb2pB2`- �Kbi2`/�K- RNN8X

"2bH2v- hBKQi?v �M/ J�Bi`22b? :?�i�FX *QKT2iBiBQM �M/ BM+2MiBp2b rBi? KQiBp�i2/ �;2MibX �K2`@
B+�M 2+QMQKB+ `2pB2r- N8UjV,eRe@eje- kyy8X

"2bbQM2- S2/`Q- :�mi�K _�Q- 6`�MF a+?BH#�+?- >2�i?2` a+?Q}2H/- �M/ J�iiB2 hQK�X aH22TH2bb BM
*?2MM�B, i?2 2+QMQKB+ 2z2+ib Q7 bH22T /2T`Bp�iBQM �KQM; i?2 TQQ`X JBK2QX kyR3

"2rH2v- h`mK�M 6X q?v MQi +mi T�v\ 1m`QT2�M 1+QMQKB+ _2pB2r- 9kUj@8V,98N@9Ny- RNN3X
"B+F- �H2t�M/2`- LB+QH� 6m+?b@a+?BBM/2HM- �M/ .�pB/ G�;�FQbX >Qr /Q ?Qm`b rQ`F2/ p�`v rBi?

BM+QK2\ +`Qbb@+QmMi`v 2pB/2M+2 �M/ BKTHB+�iBQMbX �K2`B+�M 1+QMQKB+ _2pB2r- Ry3URV,Rdy@NN-
kyR3X

"H�iiK�M- *?`BbiQT?2` �M/ ai27�M .2`+QMX h?2 BKT�+ib Q7 BM/mbi`B�H �M/ 2Mi`2T`2M2m`B�H rQ`F
QM BM+QK2 �M/ ?2�Hi?, 1tT2`BK2Mi�H 2pB/2M+2 7`QK 1i?BQTB�X �K2`B+�M 1+QMQKB+ CQm`M�H,
�TTHB2/ 1+QMQKB+b- RyUjV,R@j3- kyR3X

"H�iiK�M- *?`BbiQT?2`- CmHB�M * C�KBbQM- �M/ J�`;�`2i a?2`B/�MX _2/m+BM; +`BK2 �M/ pBQH2M+2,
1tT2`BK2Mi�H 2pB/2M+2 7`QK +Q;MBiBp2 #2?�pBQ`�H i?2`�Tv BM GB#2`B�X �K2`B+�M 1+QMQKB+
_2pB2r- RydU9V,RRe8@Rkye- kyRdX

"H2�FH2v- >Qvi �M/ CQb2T? 62``B2X a?Q+FBM; #2?�pBQ`, _�M/QK r2�Hi? BM �Mi2#2HHmK :2Q`;B� �M/
?mK�M +�TBi�H �+`Qbb ;2M2`�iBQMbX Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b- RjRUjV,R988@R9N8- kyReX

"HQQK- .�pB/ 1X- 1HBx�#2i? *�}2`Q- 1p� C�Mû@GHQTBb- a?�}F� �#`�?�Kb@:2bb2H- G�Fb?KB _2//v
"HQQK- a�M� 6�i?BK�- �M/`2� "X 62B;H- hQK :�xB�MQ- �HB >�K�M/B- JQM� JQr�}- .�MMv
PǶ6�``2HH- 1K`2 Px�HiBM- �MFm` S�M/v�- EH�mb S`2iiM2`- G�``v _Qb2M#2`;- "2MD�KBM a2HB;K�M-
�/�K wX ai2BM- *�`� q2BM@ bi2BM- �M/ CQM�i?�M q2BbbX h?2 :HQ#�H 1+QMQKB+ "m`/2M Q7
LQM+QKKmMB+�#H2 .Bb2�b2bX qQ`H/ 1+QMQKB+ 6Q`mK- kyRRX

"HQQK- LB+?QH�b- "2MM 1B72`i- �T`�DBi J�?�D�M- .�pB/ J+E2MxB2- �M/ CQ?M _Q#2`ibX .Q2b K�M@
�;2K2Mi K�ii2`\ 1pB/2M+2 7`QK AM/B�X Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b- Rk3URV,R@8R- kyRjX

"HQQK- LB+?QH�b- _�z�2HH� a�/mM- �M/ CQ?M o�M _22M2MX h?2 Q`;�MBx�iBQM Q7 }`Kb �+`Qbb +QmMi`B2bX
Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b- RkdU9V,Reej@Rdy8- kyRkX

"HQmBM- �`i?m` h?QK�b �M/ a?�`mM q JmF�M/X 1`�bBM; 2i?MB+Biv\ T`QT�;�M/�- M�iBQM #mBH/BM;
�M/ B/2MiBiv BM _r�M/�X KBK2QX kyRdX
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"HmK2MbiQ+F- CQb?m�- JB+?�2H *�HH2M- �M/ h�`2F :?�MBX q?v /Q /27�mHib �z2+i #2?�pBQ`\ 2tT2`B@
K2Mi�H 2pB/2M+2 7`QK �7;?�MBbi�MX �K2`B+�M 1+QMQKB+ _2pB2r- Ry3URyV,k3e3@kNyR- kyR3X

"QBbDQHv- CQ?�MM2- :`2; C .mM+�M- JB+?�2H E`2K2`- .�M J G2pv- �M/ C�+[m2 1++H2bX 1KT�i?v Q`
�MiBT�i?v\ i?2 BKT�+i Q7 /Bp2`bBivX �K2`B+�M 1+QMQKB+ _2pB2r- NeU8V,R3Ny@RNy8- kyyeX

"QH/`BMB- J�m`� �M/ C CQ?M J�MMX .2T`2bbBQM �M/ bmB+B/2X AM wB;KQM/- JB+?�2H CX- G2rBb SX
_QrH�M/- �M/ CQb2T? hX *QvH2- 2/BiQ`b- L2m`Q#BQHQ;v Q7 "`�BM .BbQ`/2`b- T�;2b dyNĜdkNX
�+�/2KB+ S`2bb- GQM/QM- kyR8X

"QHiQM- S�mH- Cm/Bi? "�bb- _B+?�`/ L2m;2#�m2`- >2H2M o2`/2HB- E�i?H22M 6 *HQm;?2`iv- S`Bv�
qB+F`�K�`�iM2- GB2b#2i? aT22HK�M- GBM+QHM L/Q;QMB- �M/ Jv`M� q2BbbK�MX :`QmT BMi2`@
T2`bQM�H Tbv+?Qi?2`�Tv 7Q` /2T`2bbBQM BM `m`�H l;�M/�, � `�M/QKBx2/ +QMi`QHH2/ i`B�HX C�J�-
k3NUkjV,jRRd@jRk9- kyyjX

"Q`/�HQ- S2/`Q- LB+QH� :2MM�BQHB- �M/ �M/`2B a?H2B72`X a�HB2M+2 i?2Q`v Q7 +?QB+2 mM/2` `BbFX Zm�`@
i2`Hv CQm`M�H Q7 1+QMQKB+b- RkdUjV,Rk9j@Rk38- kyRkX

"Q`;?�Mb- G2t- �M;2H� G22 .m+FrQ`i?- C�K2b C >2+FK�M- �M/ "�b h2` q22HX h?2 2+QMQKB+b �M/
Tbv+?QHQ;v Q7 T2`bQM�HBiv i`�BibX CQm`M�H Q7 >mK�M _2bQm`+2b- 9jU9V,Ndk@Ry8N- kyy3X

"Q`H�M/- _QM- LB+F qBHbQM- :2Qz`2v h 6QM;- .�pB/ >�KKQM/- E JB+?�2H *mKKBM;b- >m� > uQM;-
q�`rB+F >QbFBM;- :2`�`/ " >�biBM;b- C�K2b h?`�b?2`- �M/ �MM J+L2BHHX AKT�+i Q7 ;`�T?B+
�M/ i2ti r�`MBM;b QM +B;�`2ii2 T�+Fb, }M/BM;b 7`QK 7Qm` +QmMi`B2b Qp2` }p2 v2�`bX hQ#�++Q
+QMi`QH- T�;2b i+@kyy3- kyyNX

"`2x�- 1KBHv �M/ �`mM : *?�M/`�b2F?�`X aQ+B�H M2irQ`Fb- `2Tmi�iBQM �M/ +QKKBiK2Mi, 1pB/2M+2
7`QK � b�pBM;b KQMBiQ`b 2tT2`BK2MiX L�iBQM�H "m`2�m Q7 1+QMQKB+ _2b2�`+? qQ`FBM; S�T2`
LQX kRReN- kyR8X

"`2x�- 1KBHv- amT`22i E�m`- �M/ L�M/Bi� E`Bb?M�br�KvX a+�#b, h?2 bQ+B�H bmTT`2bbBQM Q7 H�#Q`
bmTTHvX kyR3X

"`2x�- 1KBHv- amT`22i E�m`- �M/ uQ;Bi� a?�K/�b�MBX h?2 KQ`�H2 2z2+ib Q7 T�v BM2[m�HBivX Zm�`i2`Hv
CQm`M�H Q7 1+QMQKB+b- RjjUkV,eRR@eej- kyR3X

"`m?M JB`B�K- .2�M E�`H�M- �M/ �MiQBM2ii2 a+?Q�`X h?2 BKT�+i Q7 +QMbmHiBM; b2`pB+2b QM bK�HH
�M/ K2/BmK 2Mi2`T`Bb2b, 1pB/2M+2 7`QK � `�M/QKBx2/ i`B�H BM J2tB+QX CQm`M�H Q7 SQHBiB+�H
1+QMQKv- RkeUkV,ej8@e3d- kyR3X

"`mMM2`K2B2`- J�`Fmb E �M/ CQM�i?�M � S�`F2`X PTiBK�H 2tT2+i�iBQMbX �K2`B+�M 1+QMQKB+
_2pB2r- N8U9V,RyNk@RRR3- kyy8X

"`v�M :?�`�/- .2�M E�`H�M- �M/ a+Qii L2HbQMX kyRyX *QKKBiK2Mi /2pB+2bX �MMm�H _2pB2r Q7
1+QMQKB+b- k,edRĜeN3X

"`v�M- :?�`�/ hX- C�K2b C *?QB- �M/ .2�M E�`H�MX _�M/QKBxBM; `2HB;BQM, h?2 BKT�+i Q7 T`Qi2bi�Mi
2p�M;2HBbK QM 2+QMQKB+ Qmi+QK2bX L�iBQM�H "m`2�m Q7 1+QMQKB+ _2b2�`+? qQ`FBM; S�T2`-
kyR3X

"m`F2- J�`b?�HH- G�m`2M 6�H+�Q "2`;[mBbi- �M/ 1/r�`/ JB;m2HX a2HH HQr �M/ #mv ?B;?, �`#Bi`�;2
�M/ HQ+�H T`B+2 2z2+ib BM E2Mv�M K�`F2ibX L�iBQM�H "m`2�m Q7 1+QMQKB+ _2b2�`+? qQ`FBM;
S�T2` LQX k99de- kyR3X

"m`bxivM- G2QM�`/Q �M/ Gm+�b * *QzK�MX h?2 b+?QQHBM; /2+BbBQM, 6�KBHv T`272`2M+2b- BMi2`;2M@
2`�iBQM�H +QM~B+i- �M/ KQ`�H ?�x�`/ BM i?2 "`�xBHB�M 7�p2H�bX CQm`M�H Q7 SQHBiB+�H 1+QMQKv-
RkyUjV,j8NĜjNd- kyRkX
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"m`bxivM- G2QM�`/Q- �H2bb�M/`� G :QMx�H2x- �M/ .�pB/ u�M�;Bx�r�@.`QiiX JBbT2`+2Bp2/ bQ+B�H
MQ`Kb, 62K�H2 H�#Q` 7Q`+2 T�`iB+BT�iBQM BM a�m/B �`�#B�X L�iBQM�H "m`2�m Q7 1+QMQKB+ _2@
b2�`+? qQ`FBM; S�T2` LQX k9dje- kyR3X

*�/2M�- sBK2M� �M/ �MiQBM2ii2 a+?Q�`X _2K2K#2`BM; iQ T�v\ `2KBM/2`b pbX }M�M+B�H BM+2MiBp2b
7Q` HQ�M T�vK2MibX L�iBQM�H "m`2�m Q7 1+QMQKB+ _2b2�`+? qQ`FBM; S�T2` LQX Rdyky- kyRRX

*�K2`2`- *QHBM- GBM/� "�#+Q+F- :2Q`;2 GQ2r2Mbi2BM- �M/ _B+?�`/ h?�H2`X G�#Q` bmTTHv Q7 L2r
uQ`F *Biv +�#/`Bp2`b, PM2 /�v �i � iBK2X Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b- RRkUkV,9ydĜ99R-
RNNdX

*�MiQMB- .�pB/2- umvm *?2M- .�pB/ u u�M;- LQ�K um+?iK�M- �M/ u C�M2 w?�M;X *m``B+mHmK �M/
B/2QHQ;vX CQm`M�H Q7 SQHBiB+�H 1+QMQKv- Rk8UkV,jj3ĜjNk- kyRdX

*�THBM- �M/`2r �M/ CQ?M G2�?vX Sbv+?QHQ;B+�H 2tT2+i2/ miBHBiv i?2Q`v �M/ �MiB+BT�iQ`v 722HBM;bX
Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b- RReURV,88ĜdN- kyyRX

*�THBM- �M/`2r �M/ CQ?M G2�?vX h?2 bmTTHv Q7 BM7Q`K�iBQM #v � +QM+2`M2/ 2tT2`iX h?2 1+QMQKB+
CQm`M�H- RR9U9NdV,93dĜ8y8- kyy9X

*�`/- .�pB/- �H2t�M/`2 J�b- 1M`B+Q JQ`2iiB- �M/ 1KK�Mm2H a�2xX AM2[m�HBiv �i rQ`F, h?2 2z2+i
Q7 T22` b�H�`B2b QM DQ# b�iBb7�+iBQMX �K2`B+�M 1+QMQKB+ _2pB2r- RykUeV,kN3RĜjyyj- kyRkX

*�`M2v- E2pBM- JB+?�2H E`2K2`- sBMvm2 GBM- �M/ :�mi�K _�QX h?2 2M/QrK2Mi 2z2+i �M/ +QHH�i@
2`�HBx2/ HQ�MbX JBK2QX kyR3X

*�``QHH- *?`BbiQT?2` .X "mz2`@biQ+F b�pBM; �M/ i?2 HB72 +v+H2fT2`K�M2Mi BM+QK2 ?vTQi?2bBbX Zm�`@
i2`Hv CQm`M�H Q7 1+QMQKB+b- RRkURV,RĜ88- RNNdX

*�`i2`- 1KBHv- C2MMB72` "`v+2- C�KB2 S2`BM- �M/ >QHHv L2r#vX >�`K7mH T`�+iB+2b BM i?2 K�M�;2K2Mi
Q7 +?BH/?QQ/ /B�``?2� BM HQr@�M/ KB//H2@BM+QK2 +QmMi`B2b, � bvbi2K�iB+ `2pB2rX "J* Tm#HB+
?2�Hi?- R8URV,d33- kyR8X

*�`p�H?Q- G2�M/`Q a- ai2T?�M J2B2`- �M/ ai2T?�MB2 q q�M;X SQp2`iv �M/ 2+QMQKB+ /2+BbBQM@
K�FBM;, 1pB/2M+2 7`QK +?�M;2b BM }M�M+B�H `2bQm`+2b �i T�v/�vX �K2`B+�M 1+QMQKB+ _2pB2r-
RyeUkV,key@39- kyReX

*�b�#m`B- GQ`2MxQ �M/ _Q++Q J�++?B�p2HHQX .2K�M/ �M/ bmTTHv Q7 BM7`2[m2Mi T�vK2Mib �b � +QK@
KBiK2Mi /2pB+2, 1pB/2M+2 7`QK E2Mv�X �K2`B+�M 1+QMQKB+ _2pB2r- kyR3X

*�b�#m`B- GQ`2MxQ �M/ C�+F qBHHBbX hBK2 pbX bi�i2 BM BMbm`�M+2, 1tT2`BK2Mi�H 2pB/2M+2 7`QK
+QMi`�+i 7�`KBM; BM E2Mv�X kyR3X

*�b2- �MM2 �M/ �M;mb .2�iQMX amB+B/2- �;2- �M/ r2HH#2BM;, �M 2KTB`B+�H BMp2biB;�iBQMX L"1_
qQ`FBM; S�T2` LQX kRkdN- kyR8X

*�bbB/v- _�+?2HX �`2 i?2 TQQ` bQ T`2b2Mi@#B�b2/\ qQ`FBM; S�T2` R3fk9- AMbiBimi2 7Q` 6Bb+�H aim/B2b
qQ`FBM; S�T2`- kyR3X

*?�#`Bb- *?`BbiQT?2` 6X- .�pB/ G�B#bQM- *�``B2 GX JQ``Bb- CQM�i?QM SX a+?mH/i- �M/ .KBi`v h�m#BM@
bFvX AM/BpB/m�H H�#Q`�iQ`v@K2�bm`2/ /Bb+QmMi `�i2b T`2/B+i }2H/ #2?�pBQ`X CQm`M�H Q7 _BbF �M/
lM+2`i�BMiv- jdUk@jV,kjd@keN- kyy3X

*?�M/`�- �KBi�#?- "2MD�KBM >�M/2H- �M/ CQb?m� a+?r�`ixbi2BMX "2?�pBQ`�H 2+QMQKB+b �M/ ?2�Hi?@
+�`2 K�`F2ibX kyR3X

*?�M/`�b2F?�`- �`mM :- "2MD�KBM :QHm#- �M/ >2 u�M;X aB;M�HBM;- b?�K2- �M/ bBH2M+2 BM bQ+B�H
H2�`MBM;X L"1_ qQ`FBM; S�T2` LQX k8ReN

*?�M;- hQK u- q2B >m�M;- �M/ uQM;tB�M; q�M;X aQK2i?BM; BM i?2 �B`, S`QD2+iBQM #B�b �M/ i?2
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/2K�M/ 7Q` ?2�Hi? BMbm`�M+2X _2pB2r Q7 1+QMQKB+ aim/B2b- 7Q`i?+QKBM;- kyRdX
*?�`M2bb- :�`v �M/ J�ii?B�b amii2`X :`QmTb K�F2 #2ii2` b2H7@BMi2`2bi2/ /2+BbBQMbX CQm`M�H Q7

1+QMQKB+ S2`bT2+iBp2b- keUjV,R8d@de- kyRkX
*?2M- umvm �M/ .�pB/ u u�M;X h?2 BKT�+i Q7 K2/B� +2MbQ`b?BT, RN39 Q` #`�p2 M2r rQ`H/\ JBK2QX

kyR3X
*?2iiv- _�DX "2?�pBQ`�H 2+QMQKB+b �M/ Tm#HB+ TQHB+v, � T`�;K�iB+ T2`bT2+iBp2X �K2`B+�M 1+QMQKB+

_2pB2r- Ry8U8V,R@jj- kyR8X
*?2iiv- _�D- CQ?M L 6`B2/K�M- ay`2M G2i?@S2i2`b2M- hQ`#2M >2B2M LB2Hb2M- �M/ hQ`2 PHb2MX �+iBp2

pbX T�bbBp2 /2+BbBQMb �M/ +`Qr/@Qmi BM `2iB`2K2Mi b�pBM;b �++QmMib, 1pB/2M+2 7`QK .2MK�`FX
h?2 Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b- RkNUjV,RR9R@RkRN- kyR9X

*?QB C- G�B#bQM .- J�/`B�M "- J2i`B+F �X .2}M2/ *QMi`B#miBQM S2MbBQMb, SH�M _mH2b- S�`iB+BT�Mi
.2+BbBQMb- �M/ i?2 S�i? Q7 G2�bi _2bBbi�M+2X h�t SQHB+v �M/ i?2 1+QMQKvX kyykc Re,ed@RR9X

*?`BbiB�M- *Q`M2HBmb- GmF�b >2Mb2H- �M/ *?`BbiQT?2` _Qi?X AM+QK2 b?Q+Fb �M/ bmB+B/2b, *�mb�H
2pB/2M+2 7`QK AM/QM2bB�X JBK2QX kyR3X

*BM;�MQ- 62/2`B+Q- SBMQiiB- S�QHQ- kyRkX h`mbi- }`K Q`;�MBx�iBQM �M/ i?2 bi`m+im`2 Q7 T`Q/m+iBQMX
*�`HQ 6X .QM/2M� *2Mi`2 7Q` _2b2�`+? QM aQ+B�H .vM�KB+b qQ`FBM; S�T2` LQX y8j

*H�`F- :`2;Q`vX 6�+iQ`v /Bb+BTHBM2X h?2 CQm`M�H Q7 1+QMQKB+ >BbiQ`v- 89URV,Rk3@Rej- RNN9X
*H�`F2- .�MB2H CX � h?2Q`v Q7 _�iBQM�H .2K�M/ 7Q` AM/2t AMbm`�M+2X �K2`B+�M 1+QMQKB+ CQm`M�H,

JB+`Q2+QMQKB+b- 3URV,k3jĜjye- kyReX
*HBM;BM;bKBi?- .�pB/- �bBK AD�x E?r�D�- �M/ JB+?�2H E`2K2`X 1biBK�iBM; i?2 BKT�+i Q7 i?2

?�DD, `2HB;BQM �M/ iQH2`�M+2 BM BbH�KǶb ;HQ#�H ;�i?2`BM;X Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b-
Rk9UjV,RRjj@RRdy- kyyNX

*Q?2M- C2bbB+� �M/ S�b+�HBM2 .mT�bX 6`22 /Bbi`B#miBQM Q` +Qbi@b?�`BM;\ 1pB/2M+2 7`QK � `�M/QKBx2/
K�H�`B� T`2p2MiBQM 2tT2`BK2MiX Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b- Rk8URV,R@98- kyRyX

*Q?2M- C2bbB+�- S�b+�HBM2 .mT�b- �M/ aBKQM2 a+?�M2`X S`B+2 bm#bB/B2b- /B�;MQbiB+ i2bib- �M/ i�`;2i@
BM; Q7 K�H�`B� i`2�iK2Mi, 1pB/2M+2 7`QK � `�M/QKBx2/ +QMi`QHH2/ i`B�HX �K2`B+�M 1+QMQKB+
_2pB2r- Ry8UkV,eyN@98- kyR8X

*Q?2M- CQM�i?�M .X- E2Bi? J�`xBHHB 1`B+bQM- .�pB/ G�B#bQM- �M/ CQ?M JvH2b q?Bi2X J2�bm`BM;
iBK2 T`272`2M+2bX L"1_ qQ`FBM; S�T2` LQX kk988- kyReX

*QH2- a?�rM- s�pB2` :BM2- C2`2Kv hQ#�+K�M- S2iB� hQT�HQp�- _Q#2`i hQrMb2M/- �M/ C�K2b oB+F@
2`vX "�``B2`b iQ ?Qmb2?QH/ `BbF K�M�;2K2Mi, 1pB/2M+2 7`QK AM/B�X �K2`B+�M 1+QMQKB+ CQm`@
M�H, �TTHB2/ 1+QMQKB+b- 8URV,Ry9@j8- kyRjX

*QH2K�M- C�K2bX RNNyX 6QmM/�iBQMb Q7 aQ+B�H h?2Q`vX
*QHHBMb- .X- JQ`/m+?- CX- _mi?2`7Q`/- aX- _mi?p2M- PX UkyyNVX SQ`i7QHBQb Q7 i?2 SQQ`, >Qr i?2

qQ`H/Ƕb SQQ` GBp2 QM 0k � .�vX S`BM+2iQM lMBp2`bBiv S`2bbX
*QMH2v- hBKQi?v : �M/ *?`BbiQT?2` _ l/`vX G2�`MBM; �#Qmi � M2r i2+?MQHQ;v, SBM2�TTH2 BM

:?�M�X �K2`B+�M 1+QMQKB+ _2pB2r- RyyURV,j8@eN- kyRyX
*QQH2v 6`m2?rB`i?- C�M2- a`Bv� Av2`- �M/ �Mr2M w?�M;- _2HB;BQM �M/ .2T`2bbBQM BM �/QH2b+2M+2-

CQm`M�H Q7 SQHBiB+�H 1+QMQKv- 7Q`i?+QKBM;- kyRNX
*QQT2`- .�pB/ C �M/ CQ?M > E�;2HX �`2 irQ ?2�/b #2ii2` i?�M QM2\ i2�K p2`bmb BM/BpB/m�H TH�v

BM bB;M�HBM; ;�K2bX �K2`B+�M 1+QMQKB+ _2pB2r- N8UjV,9dd@8yN- kyy8X
*Q`MQ- Gm+B�- 1HB�M� G� 62``�`�- �M/ CmbiBM2 "m`MbX AMi2`�+iBQM- T`2Dm/B+2 �M/ T2`7Q`K�M+2X 1pB@
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/2M+2 7`QK aQmi? �7`B+�X JBK2QX kyR3X
*`�r7Q`/- oBM+2Mi SX �M/ Cm�MDm�M J2M;X L2r vQ`F +Biv +�# /`Bp2`bǶ H�#Q` bmTTHv `2pBbBi2/,

_272`2M+2@/2T2M/2Mi T`272`2M+2b rBi? `�iBQM�H@2tT2+i�iBQMb i�`;2ib 7Q` ?Qm`b �M/ BM+QK2X
�K2`B+�M 1+QMQKB+ _2pB2r- RyRU8V,RNRk@RNjk- kyRRX

*m#Bii- _Q#BM S �M/ .�MB2H _2�/X *�M BMi2`i2KTQ`�H +?QB+2 2tT2`BK2Mib 2HB+Bi iBK2 T`272`2M+2b 7Q`
+QMbmKTiBQM\ 1tT2`BK2Mi�H 1+QMQKB+b- RyU9V,jeN@j3N- kyydX

.�H "Q- 1`M2biQ- 6`2/2`B+Q 6BM�M- �M/ J�`iBM � _QbbBX ai`2M;i?2MBM; bi�i2 +�T�#BHBiB2b, h?2 `QH2 Q7
}M�M+B�H BM+2MiBp2b BM i?2 +�HH iQ Tm#HB+ b2`pB+2X Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b- Rk3UjV,RReNĜ
RkR3- kyRjX

.�HiQM- S�i`B+BQ a- a�v�Mi�M :?Qb�H- �M/ �M�M/B J�MBX SQp2`iv �M/ �bTB`�iBQMb 7�BHm`2X h?2
1+QMQKB+ CQm`M�H- RkeU8NyV,Re8@R33- kyR8X

.�b- CBb?Mm- Zmv@hQ�M .Q- C2/ 6`B2/K�M- .�pB/ J+E2MxB2- �M/ EBMMQM a+QiiX J2Mi�H ?2�Hi?
�M/ TQp2`iv BM /2p2HQTBM; +QmMi`B2b, _2pBbBiBM; i?2 `2H�iBQMb?BTX aQ+B�H a+B2M+2 � J2/B+BM2-
e8UjV,9ed@93y- kyydX

.�b- CBb?Mm �M/ C2z`2v >�KK2`X JQM2v 7Q` MQi?BM;, i?2 /B`2 bi`�Bib Q7 K2/B+�H T`�+iB+2 BM .2H?B-
AM/B�X CQm`M�H Q7 .2p2HQTK2Mi 1+QMQKB+b- 3jURV,R@je- kyydX

.�ii�- a�m;�iQ �M/ a2M/?BH JmHH�BM�i?�MX "2?�pBQ`�H /2bB;M, � M2r �TT`Q�+? iQ /2p2HQTK2Mi
TQHB+vX _2pB2r Q7 AM+QK2 �M/ q2�Hi?- eyURV,d@j8- kyR9X

.2�M- 1KK� "Qbr2HH- 6`�MF a+?BH#�+?- �M/ >2�i?2` a+?Q}2H/X SQp2`iv �M/ *Q;MBiBp2 6mM+iBQMX AM
"�``2ii- *?`BbiQT?2` "X- JB+?�2H _X *�`i2`- �M/ C2�M@S�mH *?�p�b- 2/BiQ`b- h?2 1+QMQKB+b Q7
SQp2`iv h`�TbX lMBp2`bBiv Q7 *?B+�;Q S`2bb- *?B+�;Q- kyR3X

.2�M CQb?m� hX kyR3X LQBb2- +Q;MBiBp2 7mM+iBQM- �M/ rQ`F2` T`Q/m+iBpBivX

.2�M- J�`F �M/ �MD� a�miK�MMX *`2/Bi +QMbi`�BMib �M/ i?2 K2�bm`2K2Mi Q7 iBK2 T`272`2M+2bX
kyR9X

.2�iQM- �M;mbX a�pBM; �M/ HB[mB/Biv +QMbi`�BMibX L�iBQM�H "m`2�m Q7 1+QMQKB+ _2b2�`+? qQ`FBM;
S�T2` LQX jRNe- RN3NX

.2�iQM- �M;mb aX a�pBM; �M/ HB[mB/Biv +QMbi`�BMibX 1+QKQK2i`B+�- 8NU8V,kkRĜk93- RNNRX

.2+B- 1/r�`/ GX 1z2+ib Q7 2ti2`M�HHv K2/B�i2/ `2r�`/b QM BMi`BMbB+ KQiBp�iBQMX CQm`M�H Q7 T2`bQM@
�HBiv �M/ aQ+B�H Sbv+?QHQ;v- R3URV,Ry8- RNdRX

.2H�p�M/2- �/2HBM2X S`Q#�#BHBbiB+ 2tT2+i�iBQMb BM /2p2HQTBM; +QmMi`B2bX �MMm�H _2pB2r BM 1+Q@
MQKB+b- eURV,RĜky- kyR9X

.2H�p�M/2- �/2HBM2- s�pB2` :BM2- �M/ .�pB/ J+E2MxB2X J2�bm`BM; bm#D2+iBp2 2tT2+i�iBQMb BM /2@
p2HQTBM; +QmMi`B2b, � +`BiB+�H `2pB2r �M/ M2r 2pB/2M+2X CQm`M�H Q7 .2p2HQTK2Mi 1+QMQKB+b-
N9UkV,R8RĜRej- kyRRX

.2H�p�M/2- �/2HBM2 �M/ >�Mb@S2i2` EQ?H2`X am#D2+iBp2 2tT2+i�iBQMb BM i?2 +QMi2ti Q7 >Aof�A.a BM
J�H�rBX .2KQ;`�T?B+ _2b2�`+?- ky,3Rd@3d9- kyyNX

.2HH�oB;M�- ai27�MQX Sbv+?QHQ;v �M/ 2+QMQKB+b, 1pB/2M+2 7`QK i?2 }2H/X CQm`M�H Q7 1+QMQKB+
GBi2`�im`2- 9dUkV,jR8@dk- kyyNX

.2HH�oB;M�- ai27�MQX ai`m+im`�H "2?�pBQ`�H 1+QMQKB+bX "2`M?2BK- "X .Qm;H�b- ai27�MQ .2HH�oB;M�-
�M/ .�pB/ G�B#bQM- 2/BiQ`b- >�M/#QQF Q7 "2?�pBQ`�H 1+QMQKB+b- 1Hb2pB2`fLQ`i?@>QHH�M/- �K@
bi2`/�K- kyR3X

.2HH�oB;M�- ai27�MQ �M/ J�ii?2r :2MixFQrX lMB7Q`K T`B+BM; BM mb `2i�BH +?�BMbX L"1_ qQ`FBM;
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S�T2` LQX kjNNe- kyRdX
.2HH�oB;M�- ai27�MQ- �iiBH� GBM/M2`- "�H�xb _2Bx2`- �M/ CQ?�MM2b 6 a+?KB2/2`X _272`2M+2@ /2T2M@

/2Mi DQ# b2�`+?, 1pB/2M+2 7`QK >mM;�`vX h?2 Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b- RjkU9V,RNeN@
kyR3- kyRdX

.2HH�oB;M�- ai27�MQ- CQ?M � GBbi- lH`BF2 J�HK2M/B2`- �M/ :�mi�K _�QX oQiBM; iQ i2HH Qi?2`bX h?2
_2pB2r Q7 1+QMQKB+ aim/B2b- 39URV,R9j@R3R- kyReX

.2HH�oB;M�- ai27�MQ �M/ .2pBM SQT2X q?�i KQiBp�i2b 2zQ`i\ 1pB/2M+2 �M/ 2tT2`i 7Q`2+�bibX h?2
_2pB2r Q7 1+QMQKB+ aim/B2b- 38UkV,RykN@RyeN- kyRdX

.2HH�oB;M�- ai27�MQ �M/ .2pBM SQT2X ai�#BHBiv Q7 2tT2`BK2Mi�H `2bmHib, 6Q`2+�bib �M/ 2pB/2M+2X
JBK2QX kyR3X

/2 J2H- am`2b?- .�pB/ J+E2MxB2- �M/ *?`BbiQT?2` qQQ/`mzX _2im`Mb iQ +�TBi�H BM KB+`Q 2Mi2`T`Bb2b,
1pB/2M+2 7`QK � }2H/ 2tT2`BK2MiX Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b- RkjU9V,RjkN@Rjdk- kyy3X

.2K2`Bii- �HHBbQM- >Qz- E�`H�- h?2 J�FBM; Q7 "2?�pBQ`�H .2p2HQTK2Mi 1+QMQKB+b- >BbiQ`v Q7 SQ@
HBiB+�H 1+QMQKv- 8y,jyj@jkk- kyR3

/2 ZmB/i- CQM�i?�M �M/ CQ?�MM2b >�mb?Q72`X .2T`2bbBQM 7Q` 2+QMQKBbibX L"1_ qQ`FBM; S�T2`
LQX kkNdj- kyReX

/2 ZmB/i- CQM�i?�M- CQ?�MM2b >�mb?Q72`- :�mi�K _�Q- 6`�MF a+?BH#�+?- �M/ SB2``2@Gm+ o�mi`2vX
h?2 2+QMQKB+b +QMb2[m2M+2b Q7 /2T`2bbBQMX JBK2QX kyR3X

.2`+QM- ai27�MX AMbm`�M+2 �;�BMbi TQp2`ivX Pt7Q`/ lMBp2`bBiv S`2bb- kyy8X
/2 _22- CQTT2- E�`i?BF Jm`�HB/?�`�M- J2MMQ S`�/?�M- �M/ >�Hb2v _Q;2`bX .Qm#H2 7Q` LQi?BM;\

h?2 1z2+ib Q7 lM+QM/BiBQM�H h2�+?2` a�H�`v AM+`2�b2b BM AM/QM2bB�X Zm�`i2`Hv CQm`M�H Q7
1+QMQKB+b- RjjUkV,NkjĜRyjN- kyR3X

.2b2``�MMQ- 1`BF�X 6BM�M+B�H BM+2MiBp2b �b bB;M�Hb, 2tT2`BK2Mi�H 2pB/2M+2 7`QK i?2 `2+`mBiK2Mi Q7
pBHH�;2 T`QKQi2`b BM l;�M/�X �K2`B+�M 1+QMQKB+ CQm`M�H, �TTHB2/ 1+QMQKB+b- 7Q`i?+QKBM;X

.2pQiQ- 6HQ`2M+B�- 1bi?2` .m~Q- S�b+�HBM2 .mT�b- qBHHB�K S�`B2Mi2- �M/ oBM+2Mi SQMbX >�TTBM2bb
QM i�T, TBT2/ r�i2` �/QTiBQM BM m`#�M KQ`Q++QX �K2`B+�M 1+QMQKB+ CQm`M�H, 1+QMQKB+
SQHB+v- 9U9V,e3@NN- kyRkX

.B�KQM/- �/2H2X 1t2+miBp2 7mM+iBQMbX �MMm�H _2pB2r Q7 Sbv+?QHQ;v- e9,Rj8@Re3- kyRjX

.B+FBMbQM- .�pB/ G- �M/ hQ// J+1H`QvX ǳaH22T `2bi`B+iBQM �M/ +B`+�/B�M 2z2+ib QM bQ+B�H /2+BbBQMbXǴ
1m`QT2�M 1+QMQKB+ _2pB2r- Nd, 8d@dRX kyRdX

.BxQM@_Qbb- _2#2++�X S�`2MibǶ #2HB27b �#Qmi i?2B` +?BH/`2MǶb �+�/2KB+ �#BHBiv, AKTHB+�iBQMb 7Q`
2/m+�iBQM�H BMp2biK2MibX L"1_ qQ`FBM; S�T2` LQX k9eRy- kyR3X

.Q?2`iv- L2BH �X �M/ >�``Bb a+?H2bBM;2`- _�iBQM�H AMbm`�M+2 Sm`+?�bBM;, *QMbB/2`�iBQM Q7 *QMi`�+i
LQM@S2`7Q`K�M+2- AM, *mKKBMb- CX .�pB/ �M/ _B+?�`/ �X .2``B;- 2/BiQ`b- J�M�;BM; i?2
AMbQHp2M+v _BbF Q7 AMbm`�M+2 *QKT�MB2b- aT`BM;2`- .Q`/`2+?i- RNNR- k3jĜkN9

.Q?K2M- h?QK�b- "2MD�KBM 1MF2- �`KBM 6�HF- .�pB/ >mzK�M- �M/ lr2 amM/2X S�iB2M+2 �M/
+QKT�`�iBp2 /2p2HQTK2MiX JBK2QX kyR3X

.Q?K2M- h?QK�b- �`KBM 6�HF- .�pB/ >mzK�M- �M/ lr2 amM/2X �`2 `BbF �p2`bBQM �M/ BKT�iB2M+2
`2H�i2/ iQ +Q;MBiBp2 �#BHBiv\ �K2`B+�M 1+QMQKB+ _2pB2r- RyyUjV,Rkj3@ey- kyRyX

.`2tH2`- �H2D�M/`Q- :`2; 6Bb+?2`- �M/ �MiQBM2ii2 a+?Q�`X E22TBM; Bi bBKTH2, 6BM�M+B�H HBi2`�+v �M/
`mH2b Q7 i?mK#X �K2`B+�M 1+QMQKB+ CQm`M�H, �TTHB2/ 1+QMQKB+b- eUkV,RĜjR- kyR9X

.m~Q- 1bi?2`X >mK�M p�Hm2b �M/ i?2 /2bB;M Q7 i?2 };?i �;�BMbi TQp2`ivX h�MM2` G2+im`2b- T�;2b
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R@88- kyRkX
.m~Q- 1bi?2`X qQK2M 2KTQr2`K2Mi �M/ 2+QMQKB+ /2p2HQTK2MiX CQm`M�H Q7 1+QMQKB+ GBi2`�im`2-

8yU9V,Ry8R@dN- kyRkX
.m~Q- 1bi?2`- _2K� >�MM�- �M/ ai2T?2M S _v�MX AM+2MiBp2b rQ`F, :2iiBM; i2�+?2`b iQ +QK2 iQ

b+?QQHX �K2`B+�M 1+QMQKB+ _2pB2r- RykU9V,Rk9R@d3- kyRkX
.m~Q- 1bi?2`- JB+?�2H E`2K2`- �M/ CQM�i?�M _Q#BMbQMX >Qr ?B;? �`2 `�i2b Q7 `2im`M iQ 72`iBHBx2`\

1pB/2M+2 7`QK }2H/ 2tT2`BK2Mib BM E2Mv�X �K2`B+�M 1+QMQKB+ _2pB2r- N3UkV,93k@33- kyy3X
.m~Q- 1bi?2`- JB+?�2H E`2K2`- �M/ CQM�i?�M _Q#BMbQMX Lm/;BM; 7�`K2`b iQ mb2 72`iBHBx2`, h?2Q`v

�M/ 2tT2`BK2Mi�H 2pB/2M+2 7`QK E2Mv�X �K2`B+�M 1+QMQKB+ _2pB2r- RyRUeV,kj8y@kjNy- kyRRX
.m~Q- 1bi?2`- JB+?�2H E`2K2`- CQM�i?�M _Q#BMbQM- �M/ 6`�MF a+?BH#�+?X h2+?MQHQ;v /BzmbBQM �M/

�TT`QT`B�i2 mb2, 1pB/2M+2 7`QK q2bi2`M E2Mv�X JBK2QX kyR3X
.mT�b- S�b+�HBM2X q?�i K�ii2`b U�M/ r?�i /Q2b MQiV BM ?Qmb2?QH/bǶ /2+BbBQM iQ BMp2bi BM K�H�`B�

T`2p2MiBQM\ �K2`B+�M 1+QMQKB+ _2pB2r- NNUkV,kk9@jy- kyyNX
.mT�b- S�b+�HBM2X >2�Hi? #2?�pBQ` BM /2p2HQTBM; +QmMi`B2bX �MMm�H _2pB2r Q7 1+QMQKB+b- jURV,9k8@99N-

kyRRX
.mT�b- S�b+�HBM2X .Q i22M�;2`b `2bTQM/ iQ >Ao `BbF BM7Q`K�iBQM\ 1pB/2M+2 7`QK � }2H/ 2tT2`BK2Mi

BM E2Mv�X �K2`B+�M 1+QMQKB+ CQm`M�H, �TTHB2/ 1+QMQKB+b- jURV,R@j9X kyRRX
.mT�b- S�b+�HBM2- .2�M E�`H�M- CQM�i?�M _Q#BMbQM- �M/ .B2;Q l#7�HX "�MFBM; i?2 mM#�MF2/\

1pB/2M+2 7`QK i?`22 +QmMi`B2bX �K2`B+�M 1+QMQKB+ CQm`M�H, �TTHB2/ 1+QMQKB+b- RyUkV,k8d@Nd-
kyR3X

.mT�b- S�b+�HBM2 �M/ 1/r�`/ JB;m2HX AKT�+ib �M/ /2i2`KBM�Mib Q7 ?2�Hi? H2p2Hb BM HQr@BM+QK2
+QmMi`B2bX AM >�M/#QQF Q7 1+QMQKB+ 6B2H/ 1tT2`BK2Mib- pQHmK2 k- T�;2b j@NjX 1Hb2pB2`-
�Kbi2`/�K- kyRdX

.mT�b- S�b+�HBM2 �M/ CQM�i?�M _Q#BMbQMX a�pBM;b +QMbi`�BMib �M/ KB+`Q2Mi2`T`Bb2 /2p2HQTK2Mi,
1pB/2M+2 7`QK � }2H/ 2tT2`BK2Mi BM E2Mv�X �K2`B+�M 1+QMQKB+ CQm`M�H, �TTHB2/ 1+QMQKB+b-
8URV,Rej@RNk- kyRjX

.mT�b- S�b+�HBM2 �M/ CQM�i?�M _Q#BMbQMX q?v /QMǶi i?2 TQQ` b�p2 KQ`2\ 1pB/2M+2 7`QK ?2�Hi?
b�pBM;b 2tT2`BK2MibX �K2`B+�M 1+QMQKB+ _2pB2r- RyjU9V,RRj3@dR- kyRjX

.mT�b- S�b+�HBM2- CQM�i?�M _Q#BMbQM- �M/ a�MiB�;Q a��p2/`�X h?2 /�BHv ;`BM/, *�b? M22/b �M/
H�#Q` bmTTHvX JBK2QX kyR3X

1+FH2b- .�pB/ G �M/ C oQHFK�M qBb2X S`QbT2+i i?2Q`v �M/ i?2 /2K�M/ 7Q` BMbm`�M+2X h?2 _BbF
h?2Q`v aQ+B2iv- �K2`B+�M _BbF �M/ AMbm`�M+2 �bbQ+B�iBQM U�_A�V- S?BH�/2HT?B�- S� la�

1HHBbQM- *?`BbiQT?2` :X _2HB;BQmb BMpQHp2K2Mi �M/ bm#D2+iBp2 r2HH@#2BM;X CQm`M�H Q7 >2�Hi? �M/
aQ+B�H "2?�pBQ`- T�;2b 3y@NN- RNNRX

1MF2- "2MD�KBMX *QKTH2tBiv- K2Mi�H 7`�K2b- �M/ M2;H2+iX JBK2QX kyRdX
1MF2- "2MD�KBMX EBMb?BT- *QQT2`�iBQM- �M/ i?2 1pQHmiBQM Q7 JQ`�H avbi2KbX L"1_ qQ`FBM; S�T2`

LQX kj9NN- kyR3X
1MF2- "2MD�KBM �M/ 6HQ`B�M wBKK2`K�MMX *Q``2H�iBQM L2;H2+i BM "2HB27 6Q`K�iBQM- _2pB2r Q7

1+QMQKB+ aim/B2b U7Q`i?+QKBM;V- kyRNX
1`B+bQM- E2Bi? J�`xBHHBX PM i?2 AMi2`�+iBQM Q7 J2KQ`v �M/ S`Q+`�biBM�iBQM, AKTHB+�iBQMb 7Q` _2@

KBM/2`b- .2�/HBM2b- �M/ 1KTB`B+�H 1biBK�iBQMX CQm`M�H Q7 i?2 1m`QT2�M 1+QMQKB+ �bbQ+B�@
iBQM- R8UjV,eNkĜdRN- kyRdX
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1`B+bQM- E2Bi? J�`xBHHB- G�B#bQM- .�pB/X AMi2`i2KTQ`�H +?QB+2X L"1_ qQ`FBM; S�T2` LQX k8j83X
kyR3

1`pBF- �bi`B/ PHBM2X AZ �M/ i?2 r2�Hi? Q7 M�iBQMbX h?2 1+QMQKB+ CQm`M�H- RRjU933V,69ye@69y3-
kyyjX

1bi2p2b@aQ`2MbQM- *QMbi�M+�X :B7i 1t+?�M;2 BM i?2 qQ`FTH�+2, �//`2bbBM; i?2 *QM~B+iBM; 1pB/2M+2
rBi? � *�`27mH h2biX J�M�;2K2Mi a+B2M+2- e9UNV,9je8@9j33- kyRdX

1vbi2`- 1`BFX _�iBQM�HBxBM; i?2 T�bi, � i�bi2 7Q` +QMbBbi2M+vX JBK2Q- kyykX
1vbi2`- 1`BF �M/ J�ii?2r _�#BMX L�Bp2 ?2`/BM; BM `B+?@BM7Q`K�iBQM b2iiBM;bX �K2`B+�M 1+QMQKB+

CQm`M�H, KB+`Q2+QMQKB+b- kU9V,kkR@9j- kyRyX
1vbi2`- 1`BF �M/ J�ii?2r _�#BMX 1ti2MbBp2 BKBi�iBQM Bb B``�iBQM�H �M/ ?�`K7mHX Zm�`i2`Hv CQm`M�H

Q7 1+QMQKB+b- RkNU9V,R3eR@R3N3- kyR9X
1vbi2`- 1`BF- J�ii?2r _�#BM- �M/ :2Q`; q2Bxb�+F2`X �M 2tT2`BK2Mi QM bQ+B�H KBbH2�`MBM;X JBK2QX

kyR8X
6�7+?�KTb- J�`+2HX a2[m2MiB�H H�#Q` /2+BbBQMb mM/2` mM+2`i�BMiv, �M 2biBK�#H2 ?Qmb2?QH/ KQ/2H

Q7 r2bi@�7`B+�M 7�`K2`bX 1+QMQK2i`B+�, CQm`M�H Q7 i?2 1+QMQK2i`B+ aQ+B2iv- T�;2b RRdj@RRNd-
RNNjX

6�7+?�KTb- J�`+2HX 1i?MB+Biv �M/ +`2/Bi BM �7`B+�M K�Mm7�+im`BM;X CQm`M�H Q7 .2p2HQTK2Mi 1+Q@
MQKB+b- eRURV,ky8@kj8- kyyyX

6�B`#m`M- *?`BbiQT?2` : �M/ oBF`�K S�i2HX h?2 BKT�+i Q7 /B;Bi�H i2+?MQHQ;v QM Tbv+?QHQ;B+�H
i`2�iK2Mib �M/ i?2B` /Bbb2KBM�iBQMX "2?�pBQm` _2b2�`+? �M/ h?2`�Tv- 33,RN@k8- kyRdX

6�HF- �`KBM- �MF2 "2+F2`- h?QK�b .Q?K2M- "2MD�KBM 1MF2- .�pB/ >mzK�M- �M/ lr2 amM/2X
:HQ#�H 2pB/2M+2 QM 2+QMQKB+ T`272`2M+2bX Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b- RjjU9V,Re98@ReNk-
kyR3X

6�HF- �`KBM- �MF2 "2+F2`- h?QK�b .Q?K2M- .�pB/ "X >mzK�M- �M/ amM/2 lr2X h?2 T`272`@
2M+2 bm`p2v KQ/mH2, � p�HB/�i2/ BMbi`mK2Mi 7Q` K2�bm`BM; `BbF- iBK2- �M/ bQ+B�H T`272`2M+2bX
.Bb+mbbBQM S�T2` Ned9- Aw� AMbiBimi2 Q7 G�#Q` 1+QMQKB+b- kyReX

6�`#2`- >2M`v aX Ab iQKQ``Qr �MQi?2` /�v\ h?2 H�#Q` bmTTHv Q7 L2r uQ`F *Biv +�#/`Bp2`bX CQm`M�H
Q7 SQHBiB+�H 1+QMQKv- RRjURV,9e@3k- kyy8X

6�`#2`- >2M`v aX q?v vQm +�MǶi }M/ � i�tB BM i?2 `�BM �M/ Qi?2` H�#Q` bmTTHv H2bbQMb 7`QK +�#
/`Bp2`bX Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b- RjyU9V,RNd8@kyke- kyR8X

62`M�M/2x- _�[m2H �M/ �H2bb�M/`� 6Q;HBX *mHim`2, �M 2KTB`B+�H BMp2biB;�iBQM Q7 #2HB27b- rQ`F- �M/
72`iBHBivX �K2`B+�M 1+QMQKB+ CQm`M�H, J�+`Q2+QMQKB+b- RURV,R9e@dd- kyyNX

6BM�M- 6`2/2`B+Q- "2MD�KBM �X PHF2M- �M/ _Q?BMB S�M/2X h?2 S2`bQMM2H 1+QMQKB+b Q7 i?2 .2p2H@
QTBM; ai�i2X AM "�M2`D22- �#?BDBi oX �M/ 1bi?2` .m~Q- 2/BiQ`b- >�M/#QQF Q7 1+QMQKB+ 6B2H/
1tT2`BK2Mib- pQHmK2 k- T�;2b 9ed@8R9X 1Hb2pB2`fLQ`i?@>QHH�M/- �Kbi2`/�K- kyRdX

6BM�M- 6`2/2`B+Q �M/ G�m`� a+?2+?i2`X oQi2@#mvBM; �M/ `2+BT`Q+BivX 1+QMQK2i`B+�- 3yUkV,3ej@33R-
kyRkX

6BbK�M- _�vKQM/- �M/ 1/r�`/ JB;m2HX Ǵ*Q``mTiBQM- MQ`Kb- �M/ H2;�H 2M7Q`+2K2Mi, 1pB/2M+2 7`QK
/BTHQK�iB+ T�`FBM; iB+F2ibXǴ CQm`M�H Q7 SQHBiB+�H 1+QMQKv RR8- MQX e UkyydV, Ryky@Ry93X

6H2i+?2`- 1`BM- _Q?BMB S�M/2- �M/ *?�`Biv J�`B� h`Qv2` JQQ`2X qQK2M �M/ rQ`F BM AM/B�, .2@
b+`BTiBp2 2pB/2M+2 �M/ � `2pB2r Q7 TQi2MiB�H TQHB+B2bX JBK2QX kyRdX

6QQ/ �M/ �;`B+mHim`2 P`;�MBx�iBQM Q7 i?2 lMBi2/ L�iBQMb U6�PVX h?2 ai�i2 Q7 6QQ/ a2+m`Biv �M/

Ne



Lmi`BiBQM BM i?2 qQ`H/ kyR3, "mBH/BM; *HBK�i2 _2bBHB2M+2 7Q` 6QQ/ a2+m`Biv �M/ Lmi`BiBQMX
kyR3X

6`2/2`B+F- a?�M2- :2Q`;2 GQ2r2Mbi2BM- �M/ h2/ PǶ.QMQ;?m2X hBK2 /Bb+QmMiBM; �M/ iBK2 T`272`2M+2,
� +`BiB+�H `2pB2rX CQm`M�H Q7 1+QMQKB+ GBi2`�im`2- 9yUkV,j8R@9yR- kyykX

6`22K�M- _B+?�`/ "X q?Q 1b+�T2b\ h?2 _2H�iBQMb?BT Q7 *?m`+?;QBM; �M/ Pi?2` "�+F;`QmM/
6�+iQ`b iQ i?2 aQ+BQ2+QMQKB+ S2`7Q`K�M+2 Q7 "H�+F J�H2 uQmi?b 6`QK AMM2`@*Biv h`�+ibX
AM 6`22K�M- _B+?�`/ "X �M/ >�``v CX >QHx2`- 2/BiQ`b- h?2 "H�+F uQmi? 1KTHQvK2Mi *`BbBbX
lMBp2`bBiv Q7 *?B+�;Q S`2bb- *?B+�;Q- RN3eX

6`B2/`B+?- JX CX .2T`2bbBQM Bb i?2 H2�/BM; +�mb2 Q7 /Bb�#BHBiv �`QmM/ i?2 rQ`H/X C�J�- jRdUR8V-
R8Rd@R8RdX kyRdX

6m/2M#2`;- .`2r �M/ .�pB/ EX G2pBM2X � /m�H@b2H7 KQ/2H Q7 BKTmHb2 +QMi`QHX �K2`B+�M 1+QMQKB+
_2pB2r- NeU8V,R99N@R9de- kyyeX

6mbi2`- �M/`2�b- .�pB/ G�B#bQM- �M/ "`Q+F J2M/2HX L�im`�H 2tT2+i�iBQMb �M/ K�+`Q2+QMQKB+
~m+im�iBQMbX CQm`M�H Q7 1+QMQKB+ S2`bT2+iBp2b- k9U9V,edĜ39- kyRyX

:�;MQM@"�`ib+? h`Bbi�M- J�ii?2r _�#BM- �M/ CQb?m� a+?r�`ixbi2BMX *?�MM2H2/ �ii2MiBQM �M/
bi�#H2 2``Q`bX JBK2QX kyR3

:�HH�;?2`- CmbiBMX G2�`MBM; �#Qmi �M BM7`2[m2Mi 2p2Mi, 1pB/2M+2 7`QK ~QQ/ BMbm`�M+2 i�F2@mT BM
i?2 mMBi2/ bi�i2bX �K2`B+�M 1+QMQKB+ CQm`M�H, �TTHB2/ 1+QMQKB+b- T�;2b kyeĜkjj- kyR9X

:2MB+Qi- :�`�M+2 �M/ .2#`�D _�vX �bTB`�iBQMb �M/ BM2[m�HBivX 1+QMQK2i`B+�- 38UkV,93NĜ8RN- kyRdX
:2`iH2`- S�mH �M/ CQM�i?�M :`m#2`X AMbm`BM; +QMbmKTiBQM �;�BMbi BHHM2bbX �K2`B+�M 1+QMQKB+

_2pB2r- NkURV,8RĜdy- kyykX
:?Qb�H- a�v�Mi�M- C�M�- aK�`�DBi- J�MB- �M�M/B- JBi`�- a�M/BT- _Qv- a�M+?�`BX aiB;K�- /Bb+`BKB@

M�iBQM �M/ b2H7@BK�;2, 1pB/2M+2 7`QK EQHF�i� #`Qi?2HbX JBK2QX kyRdX
:BM2- s�pB2`- .2�M E�`H�M- �M/ CQM�i?�M wBMK�MX Smi vQm` KQM2v r?2`2 vQm` #mii Bb, � +QK@

KBiK2Mi +QMi`�+i 7Q` bKQFBM; +2bb�iBQMX �K2`B+�M 1+QMQKB+ CQm`M�H, �TTHB2/ 1+QMQKB+b-
kU9V,kRjĜkj8- kyRyX

:BM�2- s�pB2`- JQMB+� J�`iBM2x@"`�pQ- �M/ J�`B�M oB/�H@62`M��M/2xX �`2 H�#Q` bmTTHv /2+BbBQMb
+QMbBbi2Mi rBi? M2Q+H�bbB+�H T`272`2M+2b\ 1pB/2M+2 7`QK AM/B�M #Q�i QrM2`bX CQm`M�H Q7 1+Q@
MQKB+ "2?�pBQ` � P`;�MBx�iBQM- R9k,jjRĜj9d- kyRdX

:BMû- s�pB2`- _Q#2`i hQrMb2M/- �M/ C�K2b oB+F2`vX S�ii2`Mb Q7 _�BM7�HH AMbm`�M+2 S�`iB+BT�iBQM
BM _m`�H AM/B�X qQ`H/ "�MF 1+QMQKB+ _2pB2r- kkUjV,8jNĜ8ee- kyy3X

:H2rr2- S�mH- L�mK�M AHB�b- �M/ JB+?�2H E`2K2`X h2�+?2` BM+2MiBp2bX �K2`B+�M 1+QMQKB+ CQm`M�H,
�TTHB2/ 1+QMQKB+b- kUjV,ky8Ĝkd- kyRyX

:M22xv- l`B- E2MM2i? G G2QM�`/- �M/ CQ?M � GBbiX :2M/2` /Bz2`2M+2b BM +QKT2iBiBQM, 1pB/2M+2
7`QK � K�i`BHBM2�H �M/ � T�i`B�`+?�H bQ+B2ivX 1+QMQK2i`B+�- ddU8V,RejdĜRee9- kyyNX

:M22xv- l`B �M/ CQ?M � GBbiX SmiiBM; #2?�pBQ`�H 2+QMQKB+b iQ rQ`F, h2biBM; 7Q` ;B7i 2t+?�M;2 BM
H�#Q` K�`F2ib mbBM; }2H/ 2tT2`BK2MibX 1+QMQK2i`B+�- d9U8V,Rje8ĜRj39- kyyeX

:M22xv- l`B �M/ �H/Q _mbiB+?BMBX � }M2 Bb � T`B+2X h?2 CQm`M�H Q7 G2;�H aim/B2b- kNURV,RĜRd- kyyyX
:Q/HQMiQM- amb�M- �HBbi2` JmMi?�HB- �M/ _2#2++� h?Q`MiQMX _2bTQM/BM; iQ `BbF, *B`+mK+BbBQM-

BM7Q`K�iBQM- �M/ >Ao T`2p2MiBQMX _2pB2r Q7 1+QMQKB+b �M/ ai�iBbiB+b- N3UkV,jjjĜj9N- kyReX
:QH/BM- C�+Q# �M/ h�iB�M� >QKQMQzX aKQF2 ;2ib BM vQm` 2v2b, +B;�`2ii2 i�t b�HB2M+2 �M/ `2;`2b@

bBpBivX �K2`B+�M 1+QMQKB+ CQm`M�H, 1+QMQKB+ SQHB+v- 8URV,jykĜje- kyRjX
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:`�M/M2`- JB+?�2H �- LB`�p S S�i2H- S?BHBT _ :2?`K�M- .�r2B sB2- .�Q?�M; a?�- h2``B q2�p2`-
�M/ L�H�F� :QQM2`�iM2X q?Q ;2ib i?2 #2bi bH22T\ 2i?MB+ �M/ bQ+BQ2+QMQKB+ 7�+iQ`b `2H�i2/
iQ bH22T +QKTH�BMibX aH22T J2/B+BM2- RRU8V,9dyĜ9d3- kyRyX

:`22Mr�H/- �Mi?QMv :- .2##B2 1 J+:?22- �M/ CQ`/�M GE a+?r�`ixX J2�bm`BM; BM/BpB/m�H /B7@
72`2M+2b BM BKTHB+Bi +Q;MBiBQM, i?2 BKTHB+Bi �bbQ+B�iBQM i2biX CQm`M�H Q7 S2`bQM�HBiv �M/ aQ+B�H
Sbv+?QHQ;v- d9UeV,R9e9- RNN3X

:`22Mr�H/- �Mi?QMv :- h �M/`2r SQ2?HK�M- 1`B+ GmBb l?HK�MM- �M/ J�?x�`BM _ "�M�DBX lM@
/2`bi�M/BM; �M/ mbBM; i?2 BKTHB+Bi �bbQ+B�iBQM i2bi, ABBX K2i�@�M�HvbBb Q7 T`2/B+iBp2 p�HB/BivX
CQm`M�H Q7 S2`bQM�HBiv �M/ aQ+B�H Sbv+?QHQ;v- NdURV,Rd- kyyNX

:`B{M- .�H2 �M/ �KQb hp2`bFvX h?2 r2B;?BM; Q7 2pB/2M+2 �M/ i?2 /2i2`KBM�Mib Q7 +QM}/2M+2X
*Q;MBiBp2 Sbv+?QHQ;v- k9UjV,9RRĜ9j8- RNNkX

:`BK�`/- 6`�M[m2X _m`�H H�#Q` K�`F2ib- ?Qmb2?QH/ +QKTQbBiBQM- �M/ `�BM7�HH BM +Qi2 /ǶApQB`2X _2@
pB2r Q7 .2p2HQTK2Mi 1+QMQKB+b- 9URV,dyĜ3e- kyyyX

:`m#2`- CQM�i?�M �M/ .�MB2H J >mM;2`K�MX h?2 +?m`+? p2`bmb i?2 K�HH, q?�i ?�TT2Mb r?2M
`2HB;BQM 7�+2b BM+`2�b2/ b2+mH�` +QKT2iBiBQM\ Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b- RkjUkV,3jRĜ3ek-
kyy3X

:`m#2`- CQM�i?�M >X _2HB;BQmb K�`F2i bi`m+im`2- `2HB;BQmb T�`iB+BT�iBQM- �M/ Qmi+QK2b, Ab `2HB;BQM
;QQ/ 7Q` vQm\ h?2 "1 CQm`M�H Q7 1+QMQKB+ �M�HvbBb � SQHB+v- 8URV- kyy8X

:mBbQ- GmB;B- S�QH� a�TB2Mx�- �M/ GmB;B wBM;�H2bX .Q2b +mHim`2 �z2+i 2+QMQKB+ Qmi+QK2b\ CQm`M�H
Q7 1+QMQKB+ S2`bT2+iBp2b- kyUkV,kjĜ93- kyyeX

:mH- 6�`mF �M/ qQH7;�M; S2b2M/Q`72`X h2KTi�iBQM �M/ b2H7@+QMi`QHX 1+QMQK2i`B+�- eNUeV,R9yjĜ
R9j8- kyyRX

:mH- 6�`mF �M/ qQH7;�M; S2b2M/Q`72`X a2H7@+QMi`QH �M/ i?2 i?2Q`v Q7 +QMbmKTiBQMX 1+QMQK2i`B+�-
dkURV,RRNĜR83- kyy9X

>�B/i- CQM�i?�MX h?2 `B;?i2Qmb KBM/, q?v ;QQ/ T2QTH2 �`2 /BpB/2/ #v TQHBiB+b �M/ `2HB;BQMX
oBMi�;2- kyRkX

>�B;?- JB+?�2H aX �M/ CQ?M �X GBbiX .Q T`Q72bbBQM�H i`�/2`b 2t?B#Bi KvQTB+ HQbb �p2`bBQM\ �M
2tT2`BK2Mi�H �M�HvbBbX CQm`M�H Q7 6BM�M+2- eyURV,8kjĜ8j9- kyy8X

>�HH- *`vbi�H *- CB�vBM; w?�Q- �M/ 1H/�` a?�}`X a2H7@�{`K�iBQM �KQM; i?2 TQQ`, *Q;MBiBp2 �M/
#2?�pBQ`�H BKTHB+�iBQMbX Sbv+?QHQ;B+�H a+B2M+2- k8UkV,eRNĜek8- kyR9X

>�HH- _Q#2`i 1X _2+QM+BHBM; +v+HB+�H KQp2K2Mib BM i?2 K�`;BM�H p�Hm2 Q7 iBK2 �M/ i?2 K�`;BM�H
T`Q/m+i Q7 H�#Q`X CQm`M�H Q7 SQHBiB+�H 1+QMQKv- RRdUkV,k3RĜjkj- kyyNX

>�HH- _Q#2`i 1X J�+`Q2+QMQKB+b Q7 S2`bBbi2Mi aHmKTbX AM h�vHQ`- CQ?M "X �M/ >�`�H/ l?HB;- 2/BiQ`b-
>�M/#QQF Q7 J�+`Q2+QMQKB+b- pQHmK2 k- T�;2b kRjRĜkR3RX 1Hb2pB2`- �Kbi2`/�K- kyReX

>�MM�- _2K�- a2M/?BH JmHH�BM�i?�M- �M/ CQb?m� a+?r�`ixbi2BMX G2�`MBM; i?`Qm;? MQiB+BM;, h?2Q`v
�M/ 2pB/2M+2 7`QK � }2H/ 2tT2`BK2MiX Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b- RkNUjV,RjRR@ Rj8j-
kyR9X

>�`H�M- a?�`QM G- �Mi?QMv C "`�x2H- G2H� S`�b?�/- qBHHB�K G ai27�MQp- �M/ G�`Bbb� G�`b2MX
L2B;?#Q`?QQ/ KB+`Q+HBK�i2b �M/ pmHM2`�#BHBiv iQ ?2�i bi`2bbX aQ+B�H a+B2M+2 � J2/B+BM2-
ejURRV,k39d@k3ej- kyyeX

>�``Bb- *?`BbiQT?2` �M/ .�pB/ G�B#bQMX .vM�KB+ +?QB+2b Q7 ?vT2`#QHB+ +QMbmK2`bX 1+QMQK2i`B+�-
eNU9V,Nj8@N8d- kyyRX
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>�``Bb- CQ?M _ �M/ JB+?�2H S hQ/�`QX JB;`�iBQM- mM2KTHQvK2Mi �M/ /2p2HQTK2Mi, � irQ@b2+iQ`
�M�HvbBbX �K2`B+�M 1+QMQKB+ _2pB2r- eyURV,Rke@R9k- RNdyX

>�biBM;b- CmbiBM2 a �M/ C2bb2 J a?�TB`QX 6mM;B#BHBiv �M/ +QMbmK2` +?QB+2, 1pB/2M+2 7`QK +QK@
KQ/Biv T`B+2 b?Q+FbX h?2 Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b- Rk3U9V,R99N@R9N3- kyRjX

>�mb?Q72`- CQ?�MM2b �M/ 1`Mbi 62?`X PM i?2 Tbv+?QHQ;v Q7 TQp2`ivX a+B2M+2- j99UeR3eV,3ek@3ed-
kyR9X

>�mb?Q72`- CQ?�MM2b- *?�MBM; C�M;- CQ?M GvM?�K- �M/ CmbiBM �#`�?�KX ai`2bb �M/ h2KTQ`�H
.Bb+QmMiBM;, .Q .QK�BMb J�ii2`\ JBK2Q- kyR3X

>�mb?Q72`- CQ?�MM2b �M/ C2`2Kv a?�TB`QX h?2 a?Q`i@h2`K AKT�+i Q7 lM+QM/BiBQM�H *�b? h`�Mb@
72`b iQ i?2 SQQ`, 1tT2`BK2Mi�H 1pB/2M+2 7`QK E2Mv�X Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b-
RjRU9V,RNdjĜky9k- kyReX

>�p`�M2F- hQK�bX J2�bm`BM; BMi2`i2KTQ`�H bm#biBimiBQM, h?2 BKTQ`i�M+2 Q7 K2i?Q/ +?QB+2b �M/
b2H2+iBp2 `2TQ`iBM;X CQm`M�H Q7 i?2 1m`QT2�M 1+QMQKB+ �bbQ+B�iBQM- RjUeV,RR3y@Rky9- kyR8X

>�riQM- E2Bi?- *�`QHBM� *�b�M�b B *QK�#2HH�- *�KBHH� >�r- �M/ E�i2 a�mM/2`bX _BbF 7�+iQ`b 7Q`
bmB+B/2 BM BM/BpB/m�Hb rBi? /2T`2bbBQM, � bvbi2K�iB+ `2pB2rX CQm`M�H Q7 �z2+iBp2 .BbQ`/2`b-
R9dUR@jV,Rd@k3- kyRjX

>�x2HH- S2i2` "_X h?2 �TT`QT`B�i2 `QH2 Q7 �;`B+mHim`�H BMbm`�M+2 BM /2p2HQTBM; +QmMi`B2bX CQm`M�H Q7
AMi2`M�iBQM�H .2p2HQTK2Mi- 9UeV,8ed@83R- RNNkX

>2�i?- _�+?2H �M/ a22K� C�v�+?�M/`�MX kyReX h?2 +�mb2b �M/ +QMb2[m2M+2b Q7 BM+`2�b2/ 72K�H2
2/m+�iBQM �M/ H�#Q` 7Q`+2 T�`iB+BT�iBQM BM /2p2HQTBM; +QmMi`B2bX L"1_ qQ`FBM; S�T2` LQX
kkdee

>2B/?m2b- S�mH �M/ "QiQM/ EQbx2;B- "2?�pBQ`�H AM/mbi`B�H P`;�MBx�iBQM- AM, "2`M?2BK- "X .Qm@
;H�b- ai27�MQ .2HH�oB;M�- �M/ .�pB/ G�B#bQM- 2/BiQ`b- >�M/#QQF Q7 "2?�pBQ`�H 1+QMQKB+b-
1Hb2pB2`fLQ`i?@>QHH�M/- �Kbi2`/�K- kyR3X

>2M`B+?- CQb2T?- _Q#2`i "Qv/- a�Km2H "QrH2b- *QHBM *�K2`2`- 1`Mbi 62?`- >2`#2`i :BMiBb- �M/
_B+?�`/ J+1H`2�i?X AM b2�`+? Q7 ?QKQ 2+QMQKB+mb, #2?�pBQ`�H 2tT2`BK2Mib BM R8 bK�HH@b+�H2
bQ+B2iB2bX �K2`B+�M 1+QMQKB+ _2pB2r- NRUkV,dj@d3- kyyRX

>2M`B+?- CQb2T?- C2�M 1MbKBM;2`- _B+?�`/ J+1H`2�i?- �#B;�BH "�``- *H�`F "�``2ii- �H2t�M/2`
"QHv�M�ix- Cm�M *�KBHQ *�`/2M�b- JB+?�2H :m`p2M- 1/rBMb :r�FQ- L�i�HB2 >2M`B+?- 2i �HX
J�`F2ib- `2HB;BQM- +QKKmMBiv bBx2- �M/ i?2 2pQHmiBQM Q7 7�B`M2bb �M/ TmMBb?K2MiX b+B2M+2-
jkdU8NdkV,R93y@R939- kyRyX

>2M`B+?- CQb2T?- ai2p2M C >2BM2- �M/ �`� LQ`2Mx�v�MX h?2 r2B`/2bi T2QTH2 BM i?2 rQ`H/\ "2?�pBQ`�H
�M/ "`�BM a+B2M+2b- jjUk@jV,eR@3j- kyRyX

>DQ`i- CQM�bX 1i?MB+ /BpBbBQMb �M/ T`Q/m+iBQM BM }`KbX Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b- RkNU9V,R3NN@RN9e-
kyR9X

>Q;�`i?- _Q#BM J �M/ >BHH2H C 1BM?Q`MX P`/2` 2z2+ib BM #2HB27 mT/�iBM;, h?2 #2HB27@�/DmbiK2Mi
KQ/2HX *Q;MBiBp2 Sbv+?QHQ;v- k9URV,R@88- RNNkX

>QHKbi`QK- "2M;i �M/ S�mH JBH;`QKX JmHiBi�bF T`BM+BT�H@�;2Mi �M�Hvb2b, AM+2MiBp2 +QMi`�+ib- �bb2i
QrM2`b?BT- �M/ DQ# /2bB;MX CG 1+QMX � P`;X- d,k9- RNNRX

>bB�r- �HB+2X :Q�H@b2iiBM; �M/ b2H7@+QMi`QHX CQm`M�H Q7 1+QMQKB+ h?2Q`v- R93UkV,eyR@eke- kyRjX
>bB2?- *?�M;@h�B- 1`BF >m`bi- *?�`H2b A CQM2b- �M/ S2i2` C EH2MQrX h?2 �HHQ+�iBQM Q7 i�H2Mi �M/

mb 2+QMQKB+ ;`Qri?X L"1_ qQ`FBM; S�T2` LQX R3eNj- kyR3X
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>bB2?- *?�M;@h�B �M/ "2MD�KBM � PHF2MX h?2 KBbbBM;Ǵ KBbbBM; KB//H2ǴX CQm`M�H Q7 1+QMQKB+
S2`bT2+iBp2b- k3UjV,3N@Ry3- kyR9X

A�MM�++QM2- G�m`2M+2 _X AMi`Q/m+iBQM iQ i?2 2+QMQKB+b Q7 `2HB;BQMX CQm`M�H Q7 1+QMQKB+ GBi2`�im`2-
jeUjV,R9e8@R9N8- RNN3X

AHB�b- L�mK�MX 6�KBHB2b �M/ }`Kb, �;2M+v +Qbib �M/ H�#Q` K�`F2i BKT2`72+iBQMb BM bB�HFQiǶb bm`;B+�H
BM/mbi`vX CQm`M�H Q7 .2p2HQTK2Mi 1+QMQKB+b- 3yUkV,jkN@j9N- kyyeX

AMF2H2b- �H2t �M/ .�pB/ >X aKBi?X RNd9X "2+QKBM; KQ/2KX AM, JBi+?2HH �X a2HB;bQM �M/ CQ?M hX
S�bb2@aKBi? U1/bXV .2p2HQTK2Mi �M/ lM/2`/2p2HQTK2Mi, h?2 SQHBiB+�H 1+QMQKv Q7 :HQ#�H
AM2[m�HBivX GvMM2 _B2MM2` Sm#HBb?2`b- RNN3- "QmH/2`X

AMi2`M�iBQM�H G�#Qm` P{+2 UAGPVX AHQbi�i /�i�#�b2X kyRjX
AbH�K- a?2BF? JQ?�KK2/ a?�`B7mH- hBM� .�MM2K�MM Sm`M�i- L;mv2M h?B �M? S?mQM;- lT2M/Q

JrBM;B`�- E�`bi2M a+?�+?i- �M/ :mMi2` 6`Qb+?HX LQM@+QKKmMB+�#H2 /Bb2�b2b UM+/bV BM /2p2H@
QTBM; +QmMi`B2b, � bvKTQbBmK `2TQ`iX :HQ#�HBx�iBQM �M/ ?2�Hi?- RyURV,3R- kyR9X

Av2`- a`Bv�X h?2 M2r 2+QMQKB+b Q7 `2HB;BQMX CQm`M�H Q7 1+QMQKB+ GBi2`�im`2- 89UkV,jN8@99R- kyReX
C�+F- qBHHB�K- JB+?�2H E`2K2`- CQQbi .2 G��i- �M/ h�pM22i am`BX "Q``QrBM; `2[mB`2K2Mib- +`2/Bi

�++2bb- �M/ �/p2`b2 b2H2+iBQM, 1pB/2M+2 7`QK E2Mv�X L"1_ qQ`FBM; S�T2` LQX kke3e- kyReX
C�+F- qBHHB�K �M/ h�pM22i am`BX _BbF b?�`BM; �M/ i`�Mb�+iBQMb +Qbib, 1pB/2M+2 7`QK E2Mv�Ƕb KQ#BH2

KQM2v `2pQHmiBQMX �K2`B+�M 1+QMQKB+ _2pB2r- Ry9URV,R3j@kkj- kyR9X
C�+F qBHHB�K- �M/ h�pM22i am`BX h?2 GQM;@`mM SQp2`iv �M/ :2M/2` AKT�+ib Q7 JQ#BH2 JQM2vX

a+B2M+2 oQHX j89- LQX ejRd, Rk33@RkNkX kyReX
C�;M�MB- J�mHBFX SQQ` bH22T, amMb2i iBK2 �M/ ?mK�M +�TBi�H T`Q/m+iBQMX JBK2QX kyR3X
C�FB2H�- S�K2H� �M/ Pr2M PxB2`X .Q2b �7`B+� M22/ � `Qii2M FBM i?2Q`2K\ 1tT2`BK2Mi�H 2pB/2M+2

7`QK pBHH�;2 2+QMQKB2bX _2pB2r Q7 1+QMQKB+ aim/B2b- 3jURV,kjR@ke3- kyR8X
C�H�M- CvQibM� �M/ J�`iBM _�p�HHBQMX �`2 i?2 TQQ` H2bb r2HH BMbm`2/\ 1pB/2M+2 QM pmHM2`�#BHBiv iQ

BM+QK2 `BbF BM `m`�H +?BM�X CQm`M�H Q7 .2p2HQTK2Mi 1+QMQKB+b- 83URV,eRĜ3R- RNNNX
C�TT2HHB- hmHHBQ �M/ GmB;B SBbi�72``BX h?2 +QMbmKTiBQM `2bTQMb2 iQ BM+QK2 +?�M;2bX �MMm�H _2pB2r

Q7 1+QMQKB+b- k,9dN@8ye- kyRyX
C�v�`�K�M- _�Db?`B- .2#`�D _�v- �M/ 6`�M+Bb .2 o2`B+Qm`iX �M�iQKv Q7 � +QMi`�+i +?�M;2X �K2`@

B+�M 1+QMQKB+ _2pB2r- RyeUkV,jRe@83- kyReX
C2Mb2M- _Q#2`iX h?2 UT2`+2Bp2/V `2im`Mb iQ 2/m+�iBQM �M/ i?2 /2K�M/ 7Q` b+?QQHBM;X h?2 Zm�`i2`Hv

CQm`M�H Q7 1+QMQKB+b- Rk8UkV,8R8@893- kyRyX
C2Mb2M- _Q#2`i �M/ 1KBHv Pbi2`X h?2 TQr2` Q7 ip, *�#H2 i2H2pBbBQM �M/ rQK2MǶb bi�imb BM AM/B�X

h?2 Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b- Rk9UjV,Ry8d@RyN9- kyyNX
CQ?M- �M2iiX q?2M +QKKBiK2Mi 7�BHbĜ2pB/2M+2 7`QK � }2H/ 2tT2`BK2MiX J�M�;2K2Mi a+B2M+2-

7Q`i?+QKBM;X
CQ?MbQM- 1`B+ C �M/ .�MB2H : :QH/bi2BMX .27�mHib �M/ /QM�iBQM /2+BbBQMbX h`�MbTH�Mi�iBQM-

d3URkV,RdRj@RdRe- kyy9X
E�?M2K�M- .�MB2H- C�+F G EM2ib+?- �M/ _B+?�`/ h?�H2`X 6�B`M2bb �b � +QMbi`�BMi QM T`Q}i b22FBM;,

1MiBiH2K2Mib BM i?2 K�`F2iX �K2`B+�M 1+QMQKB+ _2pB2r- T�;2b dk3@d9R- RN3eX
E�?M2K�M- .�MB2Hc �KQb hp2`bFv URNdjVX ǴPM i?2 Tbv+?QHQ;v Q7 T`2/B+iBQMǴX Sbv+?QHQ;B+�H _2pB2rX

3y, kjdĜk8RX
E�?M2K�M- .�MB2H �M/ �KQb hp2`bFvX S`QbT2+i i?2Q`v, �M �M�HvbBb Q7 /2+BbBQM mM/2` `BbFX 1+QMQ@

Ryy



K2i`B+�- 9dUkV,kej@kNk- RNdNX
E�KBMbFB- CQM�i?�M- Gm+ *?`BbiB�2Mb2M- �M/ *?`BbiQT?2` G :BH#2`iX h?2 2M/ Q7 b2�bQM�HBiv\ L2r

BMbB;?ib 7`QK bm#@a�?�`�M �7`B+�X h?2 qQ`H/ "�MF- kyR9X
E�`BM;- �MM2X aQ+B�H aB;M�HBM; �M/ *?BH/?QQ/ AKKmMBx�iBQM, � 6B2H/ 1tT2`BK2Mi BM aB2``� G2QM2X

JBK2Q- kyR3X
E�`H�M- .2�M- J�`;�`2i J+*QMM2HH- a2M/?BH JmHH�BM�i?�M- �M/ CQM�i?�M wBMK�MX :2iiBM; iQ i?2

iQT Q7 KBM/, >Qr `2KBM/2`b BM+`2�b2 b�pBM;X J�M�;2K2Mi a+B2M+2- ekURkV,jjNj@j9RR- kyReX
E�`H�M- .2�M- a2M/?BH JmHH�BM�i?�M- �M/ "2MD�KBM LX _Qi?X .2#i i`�Tb\ K�`F2i p2M/Q`b �M/

KQM2vH2M/2` /2#i BM AM/B� �M/ i?2 S?BHBTTBM2bX L"1_ qQ`FBM; S�T2` LQX k9kdk- kyR3X
E�`H�M- .2�M- _Q#2`i Pb2B- Ab��+ Pb2B@�FQiQ- �M/ *?`BbiQT?2` l/`vX �;`B+mHim`�H /2+BbBQMb �7i2`

`2H�tBM; +`2/Bi �M/ `BbF +QMbi`�BMibX Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b- RkNUkV,8Nd@e8k- kyR9X
E�`H�M- .2�M- �Bb?r�`v� G�Fb?KB _�i�M- �M/ CQM�i?�M wBMK�MX a�pBM;b #v �M/ 7Q` i?2 TQQ`, �

`2b2�`+? `2pB2r �M/ �;2M/�X _2pB2r Q7 AM+QK2 �M/ q2�Hi?- eyURV,je@d3- kyR9X
E�`H�M- .2�M �M/ CQM�i?�M wBMK�MX P#b2`pBM; mMQ#b2`p�#H2b, A/2MiB7vBM; BM7Q`K�iBQM �bvKK2i`B2b

rBi? � +QMbmK2` +`2/Bi }2H/ 2tT2`BK2MiX 1+QMQK2i`B+�- ddUeV,RNNj@kyy3- kyyNX
E�`H�M- .2�M a �M/ G2B;? GBM/2MX GQQb2 FMQib, ai`QM; p2`bmb r2�F +QKKBiK2Mib iQ b�p2 7Q`

2/m+�iBQM BM l;�M/�X kyR3X
E�bi- 62HBT2- ai2T?�M J2B2`- �M/ .BM� SQK2`�MxX a�pBM; KQ`2 BM ;`QmTb, 6B2H/ 2tT2`BK2Mi�H

2pB/2M+2 7`QK +?BH2X CQm`M�H Q7 .2p2HQTK2Mi 1+QMQKB+b- Rjj,kd8@kN9- kyR3X
E�m`- amT`22iX LQKBM�H q�;2 _B;B/Biv BM oBHH�;2 G�#Q` J�`F2ibX �K2`B+�M 1+QMQKB+ _2pB2r

U7Q`i?+QKBM;V- kyRNX
E�m`- amT`22i- JB+?�2H E`2K2`- �M/ a2M/?BH JmHH�BM�i?�MX a2H7@+QMi`QH �M/ i?2 /2p2HQTK2Mi Q7

rQ`F �``�M;2K2MibX �K2`B+�M 1+QMQKB+ _2pB2r- RyyUkV,ek9@k3- kyRyX
E�m`- amT`22i- JB+?�2H E`2K2`- �M/ a2M/?BH JmHH�BM�i?�MX a2H7@+QMi`QH �i rQ`FX CQm`M�H Q7 SQHBiB+�H

1+QMQKv- RkjUeV,Rkkd@Rkdd- kyR8X
E�m`- amT`22i- a2M/?BH JmHH�BM�i?�M- am�MM� P?- �M/ 6`�MF a+?BH#�+?X .Q2b TQp2`iv HQr2` T`Q@

/m+iBpBiv\ JBK2QX kyR3X
E�xB�M;�- >�`QmM�M �M/ *?`BbiQT?2` l/`vX *QMbmKTiBQM bKQQi?BM;\ HBp2biQ+F- BMbm`�M+2 �M/

/`Qm;?i BM `m`�H #m`FBM� 7�bQX CQm`M�H Q7 .2p2HQTK2Mi 1+QMQKB+b- dNUkV,9Rj@99e- kyyeX
EM�+F- ai2T?2M �M/ S?BHBT E2272`X .Q2b bQ+B�H +�TBi�H ?�p2 �M 2+QMQKB+ T�vQz\ � +`Qbb@+QmMi`v

BMp2biB;�iBQMX h?2 Zm�`i2`Hv DQm`M�H Q7 2+QMQKB+b- RRkU9V,Rk8R@Rk33- RNNdX
EM2ib+?- C�+FX h?2 2M/QrK2Mi 2z2+i �M/ 2pB/2M+2 Q7 MQM`2p2`bB#H2 BM/Bz2`2M+2 +m`p2bX �K2`B+�M

1+QMQKB+ _2pB2r- dNU8V,Rkdd@39- RN3NX
EQTT2H- GBM�- .�pB/ �M/2`bbQM- EBM;� SQb�/xv- .�MB2H o��bi7D��HH- �M/ :mbi�p hBM;?�Q;X h?2

2z2+i Q7 �+mi2 T�BM QM `BbFv �M/ BMi2`i2KTQ`�H +?QB+2X 1tT2`BK2Mi�H 2+QMQKB+b- kyU9V,3d3@3Nj-
kyRdX

EQbx2;B- "QiQM/X >2�Hi? �MtB2iv �M/ T�iB2Mi #2?�pBQ`X CQm`M�H Q7 >2�Hi? 1+QMQKB+b- kkUeV,Rydj@
Ry39- kyyjX

EQbx2;B- "QiQM/ �M/ J�ii?2r _�#BMX � KQ/2H Q7 `272`2M+2@/2T2M/2Mi T`272`2M+2bX Zm�`i2`Hv
CQm`M�H Q7 1+QMQKB+b- RkRU9V,RRjjĜRRe8- kyyeX

EQQbx2;B- "QiQM/ �M/ J�ii?2r _�#BMX _272`2M+2@/2T2M/2Mi `BbF �iiBim/2bX �K2`B+�M 1+QMQKB+
_2pB2r- NdU9V,Ry9d@Rydj- kyydX
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EQbx2;B- "QiQM/ �M/ J�ii?2r _�#BMX _272`2M+2@/2T2M/2Mi +QMbmKTiBQM TH�MbX �K2`B+�M 1+Q@
MQKB+ _2pB2r- NNUjV,NyN@Nje- kyyNX

E`��v- ��`i- �M/ .�pB/ J+E2MxB2X Ǵ.Q TQp2`iv i`�Tb 2tBbi\ �bb2bbBM; i?2 2pB/2M+2XǴ CQm`M�H Q7
1+QMQKB+ S2`bT2+iBp2b k3- MQX j, Rkd@93X kyR9X

E`2K2`- JB+?�2H- L�xKmH *?�m/?m`v- 6 >�Hb2v _Q;2`b- E�`i?BF Jm`�HB/?�`�M- �M/ C2z`2v >�K@
K2`X h2�+?2` �#b2M+2 BM AM/B�, � bM�Tb?QiX CQm`M�H Q7 i?2 1m`QT2�M 1+QMQKB+ �bbQ+B�iBQM-
jUk@jV,e83@eed- kyy8X

E`2K2`- JB+?�2H �M/ _�+?2H :H2MM2`bi2`X AKT`QpBM; ?2�Hi? BM /2p2HQTBM; +QmMi`B2b, 1pB/2M+2 7`QK
`�M/QKBx2/ 2p�Hm�iBQMbX AM >�M/#QQF Q7 >2�Hi? 1+QMQKB+b- pQHmK2 k- T�;2b kyR@jR8X 1Hb2pB2`-
�Kbi2`/�K- kyRRX

E`2K2`- JB+?�2H- C2�M G22- CQM�i?�M _Q#BMbQM- �M/ PH;� _Qbi�Tb?Qp�X "2?�pBQ`�H #B�b2b �M/ }`K
#2?�pBQ`, 1pB/2M+2 7`QK E2Mv�M `2i�BH b?QTbX �K2`B+�M 1+QMQKB+ _2pB2r- RyjUjV,jek@e3-
kyRjX

E`2K2`- JB+?�2H- C2bbB+� G2BMQ- 1/r�`/ JB;m2H- �M/ �HBt S2i2`bQM wr�M2X aT`BM; +H2�MBM;, _m`�H
r�i2` BKT�+ib- p�Hm�iBQM- �M/ T`QT2`iv `B;?ib BMbiBimiBQMbX Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b-
RkeURV,R98@ky8- kyRRX

E`2K2`- JB+?�2H �M/ 1/r�`/ JB;m2HX h?2 BHHmbBQM Q7 bmbi�BM�#BHBivX Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b-
RkkUjV,Ryyd@Rye8- kyydX

E`m2;2`- �H�M " �M/ �`i?m` � aiQM2X �bb2bbK2Mi Q7 T�BM, � +QKKmMBiv@#�b2/ /B�`v bm`p2v BM i?2
la�X h?2 G�M+2i- jdRUNekjV,R8RN@R8k8- kyy3X

Em;H2`- h�K�`- 1/;�` 1 E�mb2H- �M/ J�`iBM : EQ+?2`X �`2 ;`QmTb KQ`2 `�iBQM�H i?�M BM/BpB/m�Hb\
� `2pB2r Q7 BMi2`�+iBp2 /2+BbBQM K�FBM; BM ;`QmTbX qBH2v AMi2`/Bb+BTHBM�`v _2pB2rb, *Q;MBiBp2
a+B2M+2- jU9V,9dR@93k- kyRkX

EmM+2H- L�i?�M _ �M/ a�`�? � >2xH2iiX 6�+i �M/ }+iBQM BM +Q;MBiBp2 �#BHBiv i2biBM; 7Q` �/KBbbBQMb
�M/ ?B`BM; /2+BbBQMbX *m``2Mi .B`2+iBQMb BM Sbv+?QHQ;B+�H a+B2M+2- RNUeV,jjN@j98- kyRyX

EmM`2mi?2`- >Qr�`/- _�HT? :BMb#2`;- GQmBb JBHH2`- S?BHBT a�;B- S�mH aHQpB+- "`�/H2v "Q`F�M- �M/
LQ`K�M E�ixX .Bb�bi2` BMbm`�M+2 T`Qi2+iBQM, Sm#HB+ TQHB+v H2bbQMbX qBH2v L2r uQ`F- RNd3X

G��D�D- _�+?B/X Ǵ1M/Q;2MQmb iBK2 ?Q`BxQM �M/ #2?�pBQ`�H TQp2`iv i`�T, h?2Q`v �M/ 2pB/2M+2 7`QK
JQx�K#B[m2XǴ CQm`M�H Q7 .2p2HQTK2Mi 1+QMQKB+b Rkd UkyRdV, R3d@ky3X

G�+2i2`�- LB+QH�- J�`BQ J�+Bb- �M/ _Q#2`i aHQMBKX 1+QMQKB+ `2r�`/b iQ KQiBp�i2 #HQQ/ /QM�iBQMbX
a+B2M+2- j9yUeRj8V,Nkd@Nk3- kyRjX

G� 62``�`�- 1HB�M�X �bTB`�iBQMb- aQ+B�H LQ`Kb �M/ .2p2HQTK2MiX 1m`QT2�M 1+QMQKB+ �bbQ+B�iBQM
S`2bB/2MiB�H �//`2bb @ *QHQ;M2- kyR3X

G� 62``�`�- 1HB�M�- �H#2`iQ *?QM;- �M/ amx�MM2 .m`v2�X aQ�T PT2`�b �M/ 62`iBHBiv, 1pB/2M+2 7`QK
"`�xBHX �K2`B+�M 1+QMQKB+ CQm`M�H, �TTHB2/ 1+QMQKB+b- 9U9V,RĜjR- kyRkX

G�B#bQM- .�pB/X :QH/2M 2;;b �M/ ?vT2`#QHB+ /Bb+QmMiBM;X Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b- RRkUkV,99j@9d3-
RNNdX

G�B#bQM- .�pB/X q?v /QMǶi T`2b2Mi@#B�b2/ �;2Mib K�F2 +QKKBiK2Mib\ �K2`B+�M 1+QMQKB+ _2pB2r-
Ry8U8V,ked@dk- kyR8X

G�SQ`i�- _�7�2H- 6HQ`2M+BQ GQT2x@.2@aBH�M2b- �M/`2B a?H2B72`- �M/ _Q#2`i qX oBb?MvX h`mbi BM G�`;2
P`;�MBx�iBQMbX �K2`B+�M 1+QMQKB+ _2pB2r, S�T2`b �M/ S`Q+22/BM;b- 3dUkV,jjjĜjj3- RNNdX

G2- EB2M hX a2T�`�iBQM ?vTQi?2bBb i2bib BM i?2 �;`B+mHim`�H ?Qmb2?QH/ KQ/2HX �K2`B+�M CQm`M�H Q7

Ryk



�;`B+mHim`�H 1+QMQKB+b- NkU8V,R9kyĜR9jR- kyRyX
G22- E2MM2i?- 1/r�`/ JB;m2H- �M/ *�i?2`BM2 qQH7`�KX 1tT2`BK2Mi�H 2pB/2M+2 QM i?2 /2K�M/ 7Q`

�M/ +Qbib Q7 `m`�H 2H2+i`B}+�iBQMX L"1_ qQ`FBM; S�T2` LQX kkkNk- kyReX
G2`M2`- C2MMB72` a- u2 GB- SB2`+�`HQ o�H/2bQHQ- �M/ E�`BK a E�bb�KX 1KQiBQM �M/ /2+BbBQM K�FBM;X

�MMm�H `2pB2r Q7 Tbv+?QHQ;v- ee- kyR8X
G2pBM- C2zX _2HB;BQM �M/ K2Mi�H ?2�Hi?, h?2Q`v �M/ `2b2�`+?X AMi2`M�iBQM�H CQm`M�H Q7 �TTHB2/

Sbv+?Q�M�HviB+ aim/B2b- dUkV,RykĜRR8- kyRyX
G2pBM2- _mi? �M/ JQHHv EBM/2`X JBHHBQMb b�p2/, T`Qp2M bm++2bb2b BM ;HQ#�H ?2�Hi?- pQHmK2 jX

S2i2`bQM AMbiBimi2- kyy9X
GB- um72B- Cm�MDm�M J2M;- *?�M;+?2M; aQM;- �M/ E�B w?2M;X AM7Q`K�iBQM �pQB/�M+2 �M/ K2/B+�H

b+`22MBM;, � }2H/ 2tT2`BK2Mi BM *?BM�X JBK2QX kyR3X
GQ2r2Mbi2BM- :2Q`;2 �M/ C2MMB72` aX G2`M2`X h?2 _QH2 Q7 �z2+i BM .2+BbBQM J�FBM;X AM .�pB/bQM-

_B+?�`/ CX- EH�mb _X a+?2`2`- �M/ >X >BHH :QH/bKBi?- 2/BiQ`b- >�M/#QQF Q7 �z2+iBp2 a+B2M+2X
Pt7Q`/ lMBp2`bBiv S`2bb- Pt7Q`/ �M/ L2r uQ`F- kyyjX

GQ2r2Mbi2BM- :2Q`;2- h2/ PǶ.QMQ;?m2- �M/ J�ii?2r _�#BMX S`QD2+iBQM #B�b BM T`2/B+iBM; 7mim`2
miBHBivX h?2 Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b- RR3U9V,RkyNĜRk93- kyyjX

GQT2x- _�KQM 1X 1biBK�iBM; H�#Q` bmTTHv �M/ T`Q/m+iBQM /2+BbBQMb Q7 b2H7@2KTHQv2/ 7�`K T`Q/m+2`bX
1m`QT2�M 1+QMQKB+ _2pB2r- k9URV,eRĜ3k- RN39X

GQr2- J�iiX hvT2b Q7 +QMi�+i, � }2H/ 2tT2`BK2Mi QM +QHH�#Q`�iBp2 �M/ �/p2`b�`B�H +�bi2 BMi2;`�iBQMX
JBK2QX kyR3X

Gm+�b C`- _Q#2`i 1X PM i?2 bBx2 /Bbi`B#miBQM Q7 #mbBM2bb }`KbX h?2 "2HH CQm`M�H Q7 1+QMQKB+b-
T�;2b 8y3Ĝ8kj- RNd3X

Gm+�b C`- _Q#2`i 1 �M/ G2QM�`/ � _�TTBM;X _2�H r�;2b- 2KTHQvK2Mi- �M/ BM~�iBQMX CQm`M�H Q7
SQHBiB+�H 1+QMQKv- ddU8V,dkRĜd89- RNeNX

Gm/rB;- C2Mb- C2z`2v _ EHBM;- �M/ a2M/?BH JmHH�BM�i?�MX J2+?�MBbK 2tT2`BK2Mib �M/ TQHB+v
2p�Hm�iBQMbX CQm`M�H Q7 1+QMQKB+ S2`bT2+iBp2b- k8UjV,RdĜj3- kyRRX

GmM/- *`B+F- �HBbQM "`22M- �H�M C 6HBb?2`- _BibmFQ E�FmK�- CQ�MM2 *Q``B;�HH- CQ?M � CQbF�- G2bHB2
ar�`ix- �M/ oBF`�K S�i2HX SQp2`iv �M/ +QKKQM K2Mi�H /BbQ`/2`b BM HQr �M/ KB//H2 BM+QK2
+QmMi`B2b, � bvbi2K�iB+ `2pB2rX aQ+B�H a+B2M+2 � J2/B+BM2- dRUjV,8RdĜ8k3- kyRyX

Gmb�`/B- �MM�K�`B�X Pp2`+QKBM; i?2 b�pBM; bHmKT, >Qr iQ BM+`2�b2 i?2 2z2+iBp2M2bb Q7 }M�M+B�H
2/m+�iBQM �M/ b�pBM; T`Q;`�KbX lMBp2`bBiv Q7 *?B+�;Q S`2bb- kyyNX

Gv##2`i- h`�pBb C �M/ "`m+2 qv/B+FX SQp2`iv- �bTB`�iBQMb- �M/ i?2 2+QMQKB+b Q7 ?QT2X 1+QMQKB+
.2p2HQTK2Mi �M/ *mHim`�H *?�M;2- eeU9V,yyyĜyyy- kyR3X

J�++BMB- a?�`QM �M/ .2�M u�M;X lM/2` i?2 r2�i?2`, >2�Hi?- b+?QQHBM;- �M/ 2+QMQKB+ +QMb2[m2M+2b
Q7 2�`Hv@HB72 `�BM7�HHX �K2`B+�M 1+QMQKB+ _2pB2r- NNUjV,RyyeĜke- kyyNX

J�/�D2rB+x- J�H;QbB�- �H2t�M/2` S7�z- �H2t�M/2` o�M :22M- CQb2T? :`�xB�MQ- A7iBF?�` >mbb2BM-
>�bBM� JQKQi�D- _QFb�M� avHpB- �M/ >�#B#mH �?b�MX *�M BM7Q`K�iBQM �HQM2 +?�M;2 #2?�pBQ`\
`2bTQMb2 iQ �`b2MB+ +QMi�KBM�iBQM Q7 ;`QmM/r�i2` BM "�M;H�/2b?X CQm`M�H Q7 .2p2HQTK2Mi
1+QMQKB+b- 39UkV,djR@d89- kyydX

J�//2M- :`2;Q`v CX- "2i?�Mv _X _�Bz- *�`H� >X G�;Q`BQ- �M/`2� JX "2;QiF�- �M;2H� JX Jm2HH2`-
.�MB2H CX >2?HB- �M/ �b?H2v �X q2;2M2`X .2H�v /Bb+QmMiBM; Q7 TQi2MiB�HHv `2�H �M/ ?vTQ@
i?2iB+�H `2r�`/b, ABX #2ir22M@�M/ rBi?BM@bm#D2+i +QKT�`BbQMbX 1tT2`BK2Mi�H �M/ *HBMB+�H

Ryj



Sbv+?QT?�`K�+QHQ;v- RkU9V,k8R- kyy9X
J�/`B�M- "`B;Bii2 * �M/ .2MMBb 6 a?2�X h?2 TQr2` Q7 bm;;2biBQM, AM2`iB� BM 9yR UFV T�`iB+BT�iBQM

�M/ b�pBM;b #2?�pBQ`X h?2 Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b- RReU9V,RR9NĜRR3d- kyyRX
J�?�D�M- �T`�DBi �M/ �H2bb�M/`Q h�`QxxBX hBK2 BM+QMbBbi2M+v- 2tT2+i�iBQMb �M/ i2+?MQHQ;v �/QT@

iBQM, h?2 +�b2 Q7 BMb2+iB+B/2 i`2�i2/ M2ibX kyRRX
J�HK2M/B2`- lH`BF2 �M/ :2Qz`2v h�i2X *2Q Qp2`+QM}/2M+2 �M/ +Q`TQ`�i2 BMp2biK2MiX CQm`M�H Q7

6BM�M+2- eyUeV,keeR@kdyy- kyy8X
J�MB- �M�M/B- a2M/?BH JmHH�BM�i?�M- 1H/�` a?�}`- �M/ CB�vBM; w?�QX SQp2`iv BKT2/2b +Q;MBiBp2

7mM+iBQMX a+B2M+2- j9RUeR9NV,Nde@N3y- kyRjX
J�MM- C CQ?M- *?`BbiBM2 q�i2`M�mt- :`2i+?2M G >��b- �M/ E2pBM J J�HQM2X hQr�`/ � +HBMB+�H

KQ/2H Q7 bmB+B/�H #2?�pBQ` BM Tbv+?B�i`B+ T�iB2MibX �K2`B+�M CQm`M�H Q7 Sbv+?B�i`v- R8eUkV,R3R@
R3N- RNNNX

J�`;HBM- ai2T?2M �X q?�i /Q #Qbb2b /Q\ i?2 Q`B;BMb �M/ 7mM+iBQMb Q7 ?B2`�`+?v BM +�TBi�HBbi T`Q@
/m+iBQMX _2pB2r Q7 `�/B+�H TQHBiB+�H 2+QMQKB+b- eUkV,ey@RRk- RNd9X

J�`FQrBix- >�``vX h?2 miBHBiv Q7 r2�Hi?X CQm`M�H Q7 SQHBiB+�H 1+QMQKv- eyUkV,R8R@R83- RN8kX
J�`t- E�`H �M/ 6`B2/`B+? 1M;2HbX h?2 *QKKmMBbi J�MB72biQ UR393VX R393X
J�b- �H2t�M/`2 �M/ �K�M/� S�HH�BbX o�HmBM; �Hi2`M�iBp2 rQ`F �``�M;2K2MibX �K2`B+�M 1+QMQKB+

_2pB2r- RydURkV,jdkk@8N- kyRdX
J�v`�x- :mvX qBb?7mH i?BMFBM;X kyRRX
J+*H2HH�M/- .�pB/ *X h?2 �+?B2p2K2Mi bQ+B2ivX S`BM+2MiQM- LC, oQM LQbi`�M/- RNeRX
J+*Hm`2- a�Km2H JX- E2Bi? JX 1`B+bQM- .�pB/ AX G�B#bQM- :2Q`;2 GQ2r2Mbi2BM- �M/ CQM�i?�M .X

*Q?2MX hBK2 /Bb+QmMiBM; 7Q` T`BK�`v `2r�`/bX CQm`M�H Q7 L2m`Qb+B2M+2- kdUkRV,8dNe@83y9-
kyydX

J+E2Hr�v- J�/2HBM2X qQK2MǶb b2H7@2{+�+v �M/ rQK2MǶb 2KTHQvK2Mi, 1tT2`BK2Mi�H 2pB/2M+2 7`QK
AM/B�X JBK2QX kyR3X

J2�;2`- _�+?�2HX lM/2`bi�M/BM; i?2 �p2`�;2 BKT�+i Q7 KB+`Q+`2/Bi 2tT�MbBQMb, � #�v2bB�M ?B@
2`�`+?B+�H �M�HvbBb Q7 b2p2M `�M/QKBx2/ 2tT2`BK2MibX �K2`B+�M 1+QMQKB+ CQm`M�H, �TTHB2/
1+QMQKB+b- kyR3X

J2B2`- ai2T?�M �M/ *?�`H2b .X aT`2M;2`X hBK2 /Bb+QmMiBM; T`2/B+ib +`2/BirQ`i?BM2bbX Sbv+?QHQ;B+�H
a+B2M+2- kjURV,8e@83- kyRRX

J2`2/Bi?- C2MMB72`- CQM�i?�M _Q#BMbQM- a�`�? q�HF2`- �M/ "`m+2 qv/B+FX E22TBM; i?2 /Q+iQ` �r�v,
2tT2`BK2Mi�H 2pB/2M+2 QM BMp2biK2Mi BM T`2p2Mi�iBp2 ?2�Hi? T`Q/m+ibX CQm`M�H Q7 .2p2HQTK2Mi
1+QMQKB+b- Ry8,RNe@kRy- kyRjX

JB;m2H- 1/r�`/X h`B#2 Q` M�iBQM\ M�iBQM #mBH/BM; �M/ Tm#HB+ ;QQ/b BM E2Mv� p2`bmb h�Mx�MB�X
qQ`H/ TQHBiB+b- 8eUjV,jkd@jek- kyy9X

JB;m2H- 1/r�`/ �M/ J�`v E�v :m;2`ivX 1i?MB+ /Bp2`bBiv- bQ+B�H b�M+iBQMb- �M/ Tm#HB+ ;QQ/b BM
E2Mv�X CQm`M�H Q7 Sm#HB+ 1+QMQKB+b- 3NURR@RkV,kjk8@kje3- kyy8X

JmHH�BM�i?�M- a2M/?BH �M/ 1H/�` a?�}`X a+�`+Biv, q?v ?�pBM; iQQ HBiiH2 K2�Mb bQ Km+?X J�+KBHH�M-
kyRjX

JmMb?B- E�Bp�MX aQ+B�H H2�`MBM; BM � ?2i2`Q;2M2Qmb TQTmH�iBQM, i2+?MQHQ;v /BzmbBQM BM i?2 AM/B�M
:`22M _2pQHmiBQMX CQm`M�H Q7 .2p2HQTK2Mi 1+QMQKB+b- djURV,R38@kRj- kyy9X

Jm`�HB/?�`�M- E�`i?BF �M/ o2MF�i2b? amM/�`�`�K�MX h2�+?2` T2`7Q`K�M+2 T�v, 1tT2`BK2Mi�H

Ry9



2pB/2M+2 7`QK AM/B�X CQm`M�H Q7 SQHBiB+�H 1+QMQKv- RRNURV,jN@dd- kyRRX
Jm`}M- CmbiBM �M/ _v�M S`�iiX kyRdX *QKT�`�#H2b T`B+BM;X h?2 _2pB2r Q7 6BM�M+B�H aim/B2b
L2m72H/- EC- .> S2i2`b- J _�MB- a "QMm- �M/ _E "`QQM2`X _2;mH�` mb2 Q7 �H+Q?QH �M/ iQ#�++Q

BM AM/B� �M/ Bib �bbQ+B�iBQM rBi? �;2- ;2M/2`- �M/ TQp2`ivX .`m; �M/ �H+Q?QH /2T2M/2M+2-
ddUjV,k3j@ kNR- kyy8X

LmMM- L�i?�MX h?2 HQM;@i2`K 2z2+ib Q7 �7`B+�Ƕb bH�p2 i`�/2bX Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b-
RkjURV,RjN@Rde- kyy3X

LmMM- L�i?�MX *mHim`2 �M/ i?2 ?BbiQ`B+�H T`Q+2bbX 1+QMQKB+ >BbiQ`v Q7 .2p2HQTBM; _2;BQMb-
kdUbmTRV, aRy3@aRke- kyRkX

LmMM- L�i?�M �M/ G2QM�`/ q�Mi+?2FQMX h?2 bH�p2 i`�/2 �M/ i?2 Q`B;BMb Q7 KBbi`mbi BM �7`B+�X
�K2`B+�M 1+QMQKB+ _2pB2r- RyRUdV,jkkR@8k- kyRRX

PǶ.QMQ;?m2- h2/ �M/ J�ii?2r _�#BMX .QBM; Bi MQr Q` H�i2`X �K2`B+�M 1+QMQKB+ _2pB2r-
3NURV,Ryj@Rk9- RNNNX

PǶ.QMQ;?m2- h2/ �M/ J�ii?2r _�#BMX *?QB+2 �M/ T`Q+`�biBM�iBQMX Zm�`i2`Hv CQm`M�H Q7 1+Q@
MQKB+b- RReURV,RkR@Rey- kyyRX

PǶ.QMQ;?m2- h2/ �M/ *?�`H2b aT`2M;2`X _272`2M+2@.2T2M/2Mi S`272`2M+2bX AM "2`M?2BK- "X .Qm@
;H�b- ai27�MQ .2HH�oB;M�- �M/ .�pB/ G�B#bQM- 2/BiQ`b- >�M/#QQF Q7 "2?�pBQ`�H 1+QMQKB+b,
�TTHB+�iBQMb �M/ 6QmM/�iBQMb RX 1Hb2pB2`- �Kbi2`/�K- kyR3X

PFmMQ;#2- Pv2#QH�X .Q2b 2tTQbm`2 iQ Qi?2` 2i?MB+ `2;BQMb T`QKQi2 M�iBQM�H BMi2;`�iBQM\, 1pB/2M+2
7`QK LB;2`B�- kyR3X

PM;- ZBv�M- q�Hi2` h?2b2B`�- �M/ A`2M2 uX> L;X _2/m+BM; /2#i BKT`Qp2b Tbv+?QHQ;B+�H 7mM+iBQMBM;
�M/ +?�M;2b /2+BbBQM K�FBM; BM i?2 TQQ`X kyR3X

Pbi2`- 1KBHv- A`� a?QmHbQM- �M/ 1 .Q`b2vX PTiBK�H 2tT2+i�iBQMb �M/ HBKBi2/ K2/B+�H i2biBM;,
1pB/2M+2 7`QK >mMiBM;iQM /Bb2�b2X �K2`B+�M 1+QMQKB+ _2pB2r- RyjUkV,3y9@jy- kyRjX

Pbr�H/- 6`2/2`B+F G- :`2;Q`v JBi+?2HH- >�`i "H�MiQM- C�K2b C�++�`/- �M/ S?BHBT 1 h2iHQ+FX S`2@
/B+iBM; 2i?MB+ �M/ `�+B�H /Bb+`BKBM�iBQM, � K2i�@�M�HvbBb Q7 B�i +`Bi2`BQM bim/B2bX CQm`M�H Q7
T2`bQM�HBiv �M/ bQ+B�H Tbv+?QHQ;v- Ry8UkV,RdR- kyRjX

S�;2H- JB+?�2H�X 1tT2+i�iBQMb@#�b2/ `272`2M+2@/2T2M/2Mi HB72@+v+H2 +QMbmKTiBQMX h?2 _2pB2r Q7
1+QMQKB+ aim/B2b- 39UkV,338@Nj9- kyRdX

S�H�B`2i- J_X A[ �M/ i?2 r2�Hi? Q7 M�iBQMb- kyy9X
S�i2H- LB`�p S- JB+?�2H � :`�M/M2`- .�r2B sB2- *?�`H2b * "`�M�b- �M/ L�H�F� :QQM2`�iM2X ǴaH22T
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