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bi�M/BM;- bmTTQ`i- �M/ �/pB+2X uQm ?�p2 +`2�i2/ bQK2i?BM; `2�HHv bT2+B�H BM i?2
aJ�_h G�#- �M/ A rBHH 7Q`2p2` +?2`Bb? Kv iBK2 i?2`2X h?�MFb iQ 2p2`v#Q/v
r?Q ?�b bT2Mi iBK2 i?2`2 7Q` +`2�iBM; bm+? � rQM/2`7mH �iKQbT?2`2X

h?�MFb iQ �H2t �M/`2rb �M/ iQ *�`bQM SmM 7Q` Qm` K�Mv +QMp2`b�iBQMb �#Qmi
bB;M�H T`Q+2bbBM;- +Q/BM;- �M/ FB/bX h?�MFb iQ GmF2 _2B/ 7Q` TmiiBM; mT rBi?
�HH Kv KmbB+ i�HF- �M/ 7Q` 2M+Qm`�;BM; K2 iQ Tm`bm2 i?Bb BM i?2 }`bi TH�+2X
h?�MFb iQ S�QHQ �KKB`�Mi2 �M/ a2�M :BHKQ`2 7Q` vQm` i?Qm;?i7mH +QKK2Mib
�M/ BMbB;?ibX h?�MFb iQ J2; JQmHbQM- hQ// :B`�`/- �M/ GBtB� u�M; 7Q` vQm`
+QKK2Mib QM Kv p�`BQmb HQM; /Q+mK2MibX �M/ � #B; i?�MFb iQ 2p2`vQM2 BM
i?2 Sbv+?QHQ;v .2T�`iK2Mi- r?Q ?�p2 K�/2 Kv iBK2 �i _v2`bQM � bT2+B�H QM2X
h?Bb TH�+2 Bb 7mHH Q7 i`mHv rQM/2`7mH T2QTH2X

JQK �M/ SQT- E�`2M �M/ *v- i?�MF vQm 7Q` �HH i?�i vQm /Q- #mi 2bT2+B�HHv 7Q`
vQm` ?2HT rBi? i?2 FB/bX PHHv �M/ CmM2- i?�MFb 7Q` ?2HTBM; K2 F22T i?BM;b BM
T2`bT2+iBp2- 2p2M B7 vQm /B/ MQi FMQr vQm r2`2 /QBM; Bi- Q` B7 Bi r�b i?2 #2bi
iBK2 iQ /2HBp2` BiX G�bi #mi 7Q`2KQbi iQ 1`BM- 7Q` vQm` +QMbi�Mi HQp2 �M/ 2M/H2bb
T�iB2M+2X uQm �`2 � #2�miB7mH T2`bQM- T�`iM2`- �M/ KQi?2`X A +�MMQi r�Bi 7Q`
r?�i ?�TT2Mb M2tiX

p



6Q` 1`BM- PHHv- �M/ CmM2X

pB



h�#H2 Q7 *QMi2Mib

�#bi`�+i BBB

GBbi Q7 h�#H2b Bt

GBbi Q7 6B;m`2b t

GBbi Q7 �TT2M/B+2b tB

�##`2pB�iBQMb tBB

h?2 L2m`Qb+B2M+2 Q7 :`QQp2, L2m`�H J2+?�MBbKb J�``vBM;
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�+QmbiB+ S`QT2`iB2b Q7 :`QQp2 X X X X X X X X X X X X X X X X X X X X X 8
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j _�iBM;b KQ/2H �TTHB2/ iQ T`2KQiQ` 2Mi`�BMK2Mi iQ i?2 #2�iX X X 8e
9 h�TTBM; p�`B�#BHBiv KQ/2H mbBM; �+QmbiB+ 72�im`2b X X X X X X X X 8d
8 h�TTBM; KQ/2H �TTHB2/ iQ SJ* 2Mi`�BMK2Mi iQ i?2 #2�iX X X X X 83
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N GBbi Q7 BM+Hm/2/ /�i� Uaim/v RV X X X X X X X X X X X X X X X X X dj
Ry *Q``2H�iBQMb Q7 �+QmbiB+ 72�im`2b 7Q` i?2 `�iBM;b KQ/2HX X X X X X d8
RR *Q``2H�iBQMb Q7 �+QmbiB+ 72�im`2b 7Q` i?2 i�TTBM; KQ/2H X X X X X de
Rk *Q``2H�iBQM i�#H2 Q7 �+QmbiB+ 72�im`2b �M/ T`2KQiQ` 2Mi`�BMK2Mi
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k ai2�/v@bi�i2 2pQF2/ TQi2MiB�Hb X X X X X X X X X X X X X X X X X X 3
j "2i�@#�M/ 2Mi`�BMK2Mi iQ � K2i`QMQK2 X X X X X X X X X X X X X RR
9 L2m`�H 2Mi`�BMK2Mi iQ i?2 #2�i Q7 M�im`�H KmbB+ Uaim/v RV X X X k8
8 *Q``2H�iBQM #2ir22M M2m`�H 2Mi`�BMK2Mi �M/ i2KTQ Uaim/v RV X ke
e h�H�B`�+? +QQ`/BM�i2b Q7 b2H2+i2/ A*b Uaim/v kV X X X X X X X X X jd
d _�iBM;b Q7 r�MiBM; iQ KQp2 #v bvM+QT�iBQM /2;`22 Uaim/v kV X X jN
3 h�TTBM; p�`B�#BHBiv #v bvM+QT�iBQM /2;`22 Uaim/v kV X X X X X X 9y
N L2m`�H 2Mi`�BMK2Mi #v bvM+QT�iBQM /2;`22 Uaim/v kV X X X X X X 9R
Ry L2m`�H 2Mi`�BMK2Mi #v K2i`B+ H2p2H Uaim/v kV X X X X X X X X X X 9k
RR L2m`�H 2Mi`�BMK2Mi #v bvM+QT�iBQM /2;`22 �M/ K2i`B+ H2p2H
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R9 S2`+mbbBp2M2bb �M/ SJ* 2Mi`�BMK2Mi Uaim/v jV X X X X X X X X X 8N
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h?2 L2m`Qb+B2M+2 Q7 :`QQp2, L2m`�H J2+?�MBbKb J�``vBM;
JmbB+ �M/ JQp2K2Mi

JmbB+ ?�b � HQM; ?BbiQ`v i?�i Bb `B+?Hv �bbQ+B�i2/ rBi? KQp2K2MiX JQi?2`b bBM;
iQ i?2B` BM7�Mib rBi? 2t�;;2`�i2/ 7�+B�H 2tT`2bbBQMb- K2K#2`b Q7 � K�`+?BM; #�M/
bvM+?`QMBx2 i?2B` bi2Tb- �M/ +QM+2`i@;Q2`b +QQ`/BM�i2 /�M+2 KQp2K2Mib rBi? i?2
KmbB+ �M/ QM2@�MQi?2`X JmbB+ +�M 2p2M +QKT2H KQp2K2Mi- +`2�iBM; BM � HBbi2M2`
i?2 /2bB`2 iQ KQp2 �HQM;X h?Bb [m�HBiv Q7 KmbB+ě;`QQp2ěBb QM2 i?�i K�F2b
KmbB+ HBbi2MBM; #Qi? 2MDQv�#H2 �M/ KQiBp�iBM; UJ�/BbQM- kyyeVX JmbB+ #2+QK2b
� +�i�Hvbi 7Q` bvM+?`QMBx2/ KQp2K2Mi- 2zQ`iH2bbHv #`BM;BM; T2QTH2 iQ;2i?2` BM
K�Mv r�vbX q?2M KQi?2`b bBM; iQ i?2B` BM7�Mib- i?2v �`2 +QQ`/BM�iBM; pQB+2
�M/ 7�+B�H 2tT`2bbBQMb BM � K�MM2` i?�i BMpBi2b i?2 BM7�Mi iQ BM+`2�b2 �ii2MiBQM
�i bT2+B}+ KQK2Mib BM iBK2X J�`+?BM; bQM;b +�M 2K#QH/2M �M �`Kv- �HHQrBM;
BM/BpB/m�H bQH/B2`b iQ 722H bi`2M;i? BM MmK#2`b �M/ �/p�M+2 ?2�/HQM; BMiQ #�iiH2X
1MDQvBM; � +QM+2`i rBi? Qi?2`b +`2�i2b � b2Mb2 Q7 mMBiv �b 2p2`v#Q/v br�vb
iQ;2i?2` BM bvM+?`QMvX

JmbB+ T`QpB/2b �M 2t+2HH2Mi i2KTQ`�H 7`�K2rQ`F 7Q` bvM+?`QMBxBM; KQp2K2Mib
U_2TT- kyyjVX a2p2`�H bim/B2b ?�p2 BMp2biB;�i2/ �bT2+ib Q7 KmbB+ i?�i +QMi`B#mi2
iQ ;`QQp2 U.�pB2b- J�/BbQM- aBHp�- � :QmvQM- kyRjc J�/BbQM- :QmvQM- lHHûM- �
>ƺ`Mbi`ƺK- kyRRc aBQ`Qb- JB`QM- .�pB2b- :QmvQM- � J�/BbQM- kyR9c aimT�+?2`-
>Qp2- � C�M�i�- kyRec qBi2F- *H�`F2- q�HH2MiBM- E`BM;2H#�+?- � ommbi- kyR9V
�b r2HH �b Bib #2?�pBQm`�H UC�M�i�- hQKB+- � >�#2`K�M- kyRkV �M/ M2m`�H Uaim@
T�+?2`- >Qp2- LQp2K#`2- a+?Ƀix@"Qb#�+?- � E2HH2`- kyRjV +QMb2[m2M+2bX �`2�b
Q7 i?2 #`�BM `2H�i2/ iQ KQp2K2Mi- bm+? �b T`2KQiQ` +Q`i2t USJ*V- ?�p2 #22M
BKTHB+�i2/ BM `?vi?K T2`+2TiBQM U*?2M- S2M?mM2- � w�iQ``2- kyy3c 6mDBQF�-
h`�BMQ`- G�`;2- � _Qbb- kyRkc :`�?M � "`2ii- kyydV- bQ Bi b22Kb HBF2Hv i?�i
SJ* �+iBp�iBQM Bb bQK2?Qr BMpQHp2/ rBi? 722HBM;b Q7 ;`QQp2X h?mb- bim/vBM;
�bT2+ib Q7 KmbB+ i?�i KQ/mH�i2 SJ* �+iBpBiv Bb Q7 ;`2�i BKTQ`i�M+2 7Q` mM/2`@
bi�M/BM; ?Qr KmbB+ +�M +QKT2H KQp2K2MiX

q?�i Bb Bi �#Qmi KmbB+ i?�i K�F2b mb r�Mi iQ KQp2\ q?v Bb Bi bQK2iBK2b
/B{+mHi iQ `2bBbi i?2 m`;2 iQ KQp2 r?2M vQm ?2�` KmbB+\ AM i?Bb /Bbb2`i�iBQM-

R



A �ii2KTi iQ �Mbr2` i?2b2 [m2biBQMb #v BMp2biB;�iBM; i?2 M2m`�H K2+?�MBbKb BM@
pQHp2/ BM i?2 T2`+2TiBQM Q7 ;`QQp2 �M/ i?2 K�MM2` BM r?B+? i?2v �`2 BM~m2M+2/
#v KmbB+�H �M/ Tbv+?Q�+QmbiB+ T`QT2`iB2b Q7 KmbB+X aT2+B}+�HHv- A /2b+`B#2 �
K2+?�MBbK #v r?B+? i?2 T�ii2`Mb Q7 MQi2b �M/ i?2 i2KTQ`�H bi`m+im`2 BM?2`2Mi
BM KmbB+ +�M +�TBi�HBx2 QM M2m`QMbǶ �#BHBiv iQ 2Mi`�BM iQ T2`BQ/B+ biBKmHBX A7 M2m@
`QMb BM KQiQ`@`2H�i2/ #`�BM �`2�b #2+QK2 2Mi`�BM2/- i?2 KQiQ` bvbi2K Bb T`BK2/
7Q` bvM+?`QMBxBM; KQp2K2Mi rBi? i?2 KmbB+�H biBKmHmbX A T`QTQb2 i?�i i?Bb bvM@
+?`QMBx2/ KQiQ` �+iBpBiv Bb r?�i 2HB+Bib i?2 /2bB`2 iQ KQp2X AM i?`22 bim/B2b- A
BMp2biB;�i2/ /Bz2`2Mi �bT2+ib Q7 KmbB+ i?�i +QMi`B#mi2 iQ ;`QQp2ěTbv+?QHQ;B+�H-
KmbB+�H- �M/ �+QmbiB+�Hě�M/ ?Qr i?2v KB;?i /`Bp2 M2m`�H 2Mi`�BMK2Mi Q7 KQiQ`@
`2H�i2/ �`2�bX 6B`bi- A i�F2 � #`Q�/ �TT`Q�+? #v BMp2biB;�iBM; M2m`�H 2Mi`�BMK2Mi
BM � +QHH2+iBQM Q7 KmbB+ i?�i p�`B2b BM Bib 2ti2Mi Q7 ;`QQp2 U�b `�i2/ #v T�`iB+B@
T�Mib BM � bim/v #v C�M�i�- hQKB+- �M/ >�#2`K�M UkyRkVVX a2+QM/- A 2tTHQ`2
i?2 KmbB+�H 72�im`2 Q7 bvM+QT�iBQM- �M/ ?Qr i?2b2 FBM/b Q7 `?vi?Kb +�M +QM@
i`B#mi2 iQ M2m`�H 2Mi`�BMK2MiX G�bi- A �bb2bb �+QmbiB+ 72�im`2b Q7 KmbB+ BM Q`/2`
iQ mM/2`bi�M/ i?2 QTiBK�H +QM/BiBQMb 7Q` 2HB+BiBM; M2m`�H 2Mi`�BMK2MiX

h?2 622HBM; Q7 :`QQp2

*QHHQ[mB�HHv- ;`QQp2 BM KmbB+ Bb r?2M vQm +�MMQi ?2HT #mi i�T vQm` 7QQi �HQM;
rBi? r?�i vQm �`2 ?2�`BM;X :`QQp2 722Hb HBF2 � ;2MiH2 �M/ +QMiBMmQmb Tmb? 7Q`@
r�`/- r?2`2 i?2 KmbB+ ;`�#b vQm �M/ BMpBi2b iQ TmHH vQm �HQM;X AM � T�`iB+mH�`Hv
2HQ[m2Mi /2b+`BTiBQM- _Q?QHi UkyR9V HBF2Mb ;`QQp2 iQ i?2 722HBM; Q7 /`BpBM; � +�`
QM i?2 7`2b?Hv@T�+F2/ ;`QQp2b Q7 bMQr H27i #v `mb?@?Qm` i`�{+ �7i2` � ?2�pv
bMQr7�HH, ǳuQm ?�p2 bQK2 b2Mb2 Q7 i?2 }`KM2bb �M/ T�i? Q7 i?2b2 ;`QQp2bĘ�b
vQm 722H i?2 +�` #2BM; TmHH2/- Tmb?2/- �M/ +�``B2/ �HQM;Ǵ UTX RVX J�/BbQM UkyyeV
/2}M2b ;`QQp2 KQ`2 2tTHB+BiHv �b ǳr�MiBM; iQ KQp2 bQK2 T�`i Q7 i?2 #Q/v BM
`2H�iBQM iQ bQK2 �bT2+i Q7 i?2 bQmM/ T�ii2`MǴ UTX kyRVX q?2M �bF2/ iQ `�i2
p�`BQmb bi�i2K2Mib �#Qmi i?2 /2}MBiBQM Q7 ;`QQp2- T�`iB+BT�Mib +QMbBbi2MiHv 2M@
/Q`b2 bi�i2K2Mib +QMi�BMBM; rQ`/b 2KT?�bBxBM; KQp2K2Mi �M/ `?vi?K U2X;X-
KQp2- /�M+2- #2�i- `?vi?KV Q` +QKTmHbBQM U2X;X- 722H- K�F2- r�MiV- bm+? �b ǳi?2
;`QQp2 /2T2M/b QM i?2 2ti2Mi iQ r?B+? i?2 KmbB+ K�F2b vQm r�Mi iQ KQp2Ǵ

k



UC�M�i� 2i �HX- kyRkVX

JmbB+ i?�i Bb ?B;? BM ;`QQp2 ?�b #22M 7QmM/ iQ bmTTQ`i #2?�pBQm`�H bvM+?`Q@
MBx�iBQM- bm+? �b i?2 �#BHBiv iQ �++m`�i2Hv i�T �HQM; iQ i?2 #2�i Q7 i?2 KmbB+X
C�M�i� 2i �HX UkyRkV +`2�i2/ � +Q`Tmb Q7 R93 KmbB+�H 2t+2`Tib Uky b2+QM/b BM
/m`�iBQMV �M/ ?�/ T�`iB+BT�Mib `�i2 2�+? 2t+2`Ti QM ǳi?2 2ti2Mi iQ r?B+? i?2
KmbB+ ǵ;`QQp2bǶ Ǵ UTX 8VX "�b2/ QM i?2b2 ;`QQp2 `�iBM;b i?2v b2H2+i2/ � bm#b2i
Q7 2t+2`Tib `2T`2b2MiBM; ?B;?@- KB/@- �M/ HQr@;`QQp2 +�i2;Q`B2b- �M/ �bF2/ �
b2T�`�i2 ;`QmT Q7 T�`iB+BT�Mib iQ i�T �HQM; rBi? 2�+? 2t+2`TiX q?2M T�`iB+@
BT�Mib r2`2 �bF2/ iQ i�T �HQM; iQ i?2 #2�i UBX2X- BbQ+?`QMQmbR i�TTBM;V- i?2B`
i�Tb r2`2 KQ`2 bvM+?`QMBx2/ rBi? i?2 #2�i 7Q` ?B;?@ i?�M HQr@;`QQp2 2t+2`TibX
�//BiBQM�HHv- r?2M T�`iB+BT�Mib r2`2 ;Bp2M 7`22/QK iQ i�T �b i?2v HBF2/ UBX2X-
7`22@7Q`K i�TTBM;V- i?2 T2`BQ/B+BiB2b T`2b2Mi BM i?2B` i�TTBM; r2`2 i?2 b�K2 �b
i?Qb2 T`2b2Mi BM i?2 2t+2`Ti Bib2H7X h?Bb bm;;2bib i?�i ;`QQp2 bmTTQ`ib � T2`bQMǶb
�#BHBiv iQ KQp2 �HQM; BM bvM+?`QMv rBi? i?2 KmbB+X

C�M�i� 2i �HX UkyRkV �HbQ pB/2Q `2+Q`/2/ T�`iB+BT�Mib /m`BM; � MQ@i�TTBM; +QM@
/BiBQM- r?2`2 i?2v r2`2 BMbi`m+i2/ iQ bBKTHv HBbi2M iQ i?2 KmbB+X "HBM/ +Q/2`b
`�i2/ i?2b2 pB/2Q@QMHv `2+Q`/BM;b 7Q` bTQMi�M2Qmb KQp2K2Mi- r?B+? `2p2�H2/
KQ`2 bTQMi�M2Qmb KQp2K2Mi r?BH2 HBbi2MBM; iQ ?B;?@;`QQp2 KmbB+X h?Bb bm;@
;2bib i?�i MQi QMHv +�M ;`QQp2 bmTTQ`i �++m`�i2 #2?�pBQm`�H bvM+?`QMBx�iBQM-
Bi +�M +QKT2H KQp2K2MiX S�`iB+BT�Mib +QmH/ MQi ?2HT #mi KQp2 �HQM; iQ ?B;?@
;`QQp2 KmbB+X aBM+2 i?2b2 bim/B2b mb2/ M�im`�H KmbB+ �M/ MQi +QMi`QHH2/ �m/BiQ`v
b2[m2M+2b �b biBKmHB- i?2 `2bmHib +QmH/ #2 /m2 iQ � p�`B2iv Q7 �bT2+ib Q7 i?2 KmbB+-
bm+? �b T`272`2M+2- bvM+QT�iBQM- Q` T`2b2M+2 Q7 T2`+mbbBQMX h?2 7QHHQrBM; irQ
b2+iBQMb `2pB2r 2pB/2M+2 7Q` ?Qr bvM+QT�iBQM �M/ �+QmbiB+ T`QT2`iB2b Q7 KmbB+
KB;?i #2 `2H�i2/ iQ 722HBM;b Q7 ;`QQp2X

R�M BbQ+?`QMQmb b2[m2M+2 Bb � `?vi?K +QMbBbiBM; Q7 MQi2b i?�i �`2 2[m�HHv@bT�+2/ BM iBK2-
bm+? �b � K2i`QMQK2X

j



_?vi?K- avM+QT�iBQM- �M/ :`QQp2

JmbB+ +QKT`Bb2b MQi2b Q7 p�`vBM; /m`�iBQM- +`2�iBM; i2KTQ`�H T�ii2`Mb +�HH2/
`?vi?KB+ ;`QmTb UGQM/QM- kyRkVX J2i2` `272`b iQ i?2 bT2+B}+ i2KTQ`�H +QMi2ti
rBi?BM r?B+? `?vi?KB+ ;`QmTb �`2 T`Q/m+2/ �M/ T2`+2Bp2/X Ai +QMbBbib Q7 � K�BM
mM/2`HvBM; TmHb2 Ui?2 #2�iV- �M/ bm#/BpBbBQMb �M/ ;`QmTBM;b Q7 i?2 #2�iX h?2b2
bm#/BpBbBQMb �M/ ;`QmTBM;b �`2 +QM+2Tim�HBx2/ �b M2bi2/ H2p2Hb Q7 � K2i`B+�H
?B2`�`+?v UG2`/�?H � C�+F2M/Qz- RN3jV- �b b22M BM 6B;m`2 R- U�/�Ti2/ 7`QK
G�`;2 � EQH2M- RNN9VX 1�+? H2p2H +QMbBbib Q7 � b2i Q7 2[m�HHv bT�+2/ #2�ib- �M/
H2p2Hb �`2 `2H�i2/ iQ QM2 �MQi?2` #v bBKTH2 BMi2;2` `�iBQb UivTB+�HHv k- j- 9- e- Q`
3VX SQBMib BM iBK2 r?2`2 K�Mv #2�i H2p2Hb �HB;M �`2 +QMbB/2`2/ TQBMib Q7 K2i`B+�H
�++2Mi- �M/ i2M/ iQ +Q@Q++m` rBi? MQi2b i?�i �`2 HQM;2`- HQm/2`- Q` KQ`2 iQM�HHv
bi�#H2X q?2M T2QTH2 i�T i?2B` 7QQi iQ KmbB+ i?2v �`2 ivTB+�HHv bvM+?`QMBxBM;
i?2B` i�Tb rBi? i?2b2 K2i`B+�H �++2MibX

6B;m`2 RX h?2 MQi2b Q7 � `?vi?KB+ ;`QmT +�M #2 Q`;�MBx2/ BMiQ � K2i`B+�H
?B2`�`+?vX 1�+? `Qr #2HQr i?2 KmbB+�H bi�z `2T`2b2Mib � mMB[m2 K2i`B+ H2p2H-
�M/ TQBMib BM iBK2 r?2`2 K�Mv K2i`B+�H H2p2Hb �HB;M �`2 TQBMib Q7 K2i`B+�H �++2MiX
h?2 i?B`/ `Qr `2T`2b2Mib i?2 #2�i H2p2H Q` i?2 H2p2H �i r?B+? KQbi T2QTH2 rQmH/
iQ i?2 KmbB+X 1p2Mib QM i?2 i?B`/ `Qr �`2 T2`+2Bp2/ �b KQ`2 �++2Mi2/ i?�M
2p2Mib QM i?2 b2+QM/ `Qr- r?B+? �`2 BM im`M T2`+2Bp2/ �b KQ`2 �++2Mi2/ i?�M
2p2Mib QM i?2 }`bi `QrX J2i`B+�H H2p2Hb �`2 `2H�i2/ iQ QM2 �MQi?2` #v bBKTH2
BMi2;2` `�iBQbX 6B;m`2 �/�Ti2/ 7`QK G�`;2 �M/ EQH2M URNN9VX _2T`BMi2/ rBi?
T2`KBbbBQMX

P7i2MiBK2b BM KmbB+- i?2 #2�i Bb BKTHB2/ `�i?2` i?�M T?vbB+�HHv `2�HBx2/X 6Q`
2t�KTH2- i?2 K2HQ/v BM 6B;m`2 R /Q2b MQi ?�p2 � MQi2 �i �HH TQBMib Q7 K2i`B+�H
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�++2Mi UBX2X- i?2 `2bi �i i?2 2M/ Q7 2�+? #�`V- �M/ v2i � #2�i Bb biBHH T2`+2Bp2/
i?2`2 UBX2X- i?2 +QMiBMm�iBQM Q7 i?2 ǳbm#/BpBbBQM #v kǴ K2i`B+�H H2p2HVX �b bm+?-
K2i2` Bb #2bi mM/2`biQQ/ �b b2`pBM; � T`2/B+iBp2 7mM+iBQM- ;mB/BM; i?2 HBbi2M2` BM
/2p2HQTBM; 2tT2+i�M+B2b �#Qmi mT+QKBM; 2p2MibX h?2 b2Mb�iBQM Q7 `?vi?K �`Bb2b
7`QK i?2 BMi2`�+iBQM #2ir22M `?vi?KB+ ;`QmTb �M/ i?2 K2i2` UGQM/QM- kyRkVX
_?vi?K Bb � +2Mi`�H �bT2+i Q7 i?2 T2`+2TiBQM �M/ T`Q/m+iBQM Q7 KmbB+X

� `?vi?KB+ ;`QmT +�M ?�p2 K�Mv Q` 72r MQi2b i?�i �HB;M rBi? i?2 K2i2`- +`2�iBM;
/Bz2`2Mi �KQmMib Q7 +QM;`m2M+2 UQ` i2MbBQMV #2ir22M i?2K- ;BpBM; � `?vi?K Bib
+?�`�+i2`BbiB+ 722HX avM+QT�i2/ `?vi?Kb �`2 `?vi?Kb i?�i �`2 mM2tT2+i2/ BM
bQK2 K�MM2`X h?2v i2M/ MQi iQ ?�p2 MQi2b �i TQBMib Q7 K2i`B+�H �++2MiX �b
bm+?- � bvM+QT�i2/ `?vi?K /Bb`mTib i?2 2tT2+i�M+B2b i?�i �`2 +`2�i2/ #v i?2
mM/2`HvBM; K2i2`- K�FBM; Bi KQ`2 mMT`2/B+i�#H2X JQ/2`�i2 H2p2Hb Q7 i?Bb FBM/ Q7
`?vi?KB+ +QKTH2tBivk ?�p2 #22M 7QmM/ iQ BM+`2�b2 722HBM;b Q7 ;`QQp2 UaBQ`Qb 2i
�HX- kyR9c qBi2F 2i �HX- kyR9V rBi?Qmi +QKT`QKBbBM; KQp2K2Mi bvM+?`QMBx�iBQM
UqBi2F 2i �HX- kyRdV- �b +QKT�`2/ rBi? HQr H2p2Hb Q7 bvM+QT�iBQMX

�+QmbiB+ S`QT2`iB2b Q7 :`QQp2

o�`BQmb �+QmbiB+ 72�im`2b Q7 KmbB+�H biBKmHB ?�p2 #22M T`2pBQmbHv �bbQ+B�i2/ rBi?
;`QQp2X J�/BbQM 2i �HX UkyRRV 7QmM/ i?�i #2�i b�HB2M+2 �M/ 2p2Mi p�`B�#BHBivj

r2`2 #Qi? �bbQ+B�i2/ rBi? ;`QQp2 `�iBM;bX 6�bi2` i2KTQb ?�p2 �HbQ #22M �bbQ@
+B�i2/ rBi? ;`QQp2 UC�M�i� 2i �HX- kyRkVX "v �M�HvxBM; i?2 +Q`Tmb Q7 KmbB+�H
2t�KTH2b mb2/ BM C�M�i� 2i �HX UkyRkV- aimT�+?2` 2i �HX UkyReV B/2MiB}2/ 2p2Mi
p�`B�#BHBiv- bT2+i`�H ~mt- �M/ _Ja9 p�`B�#BHBiv �b 72�im`2b i?�i r2`2 T`2/B+iBp2
Q7 ;`QQp2 `�iBM;bX �//BiBQM�HHv- i?2v 7QmM/ i?�i bQM;b rBi? � /`mK FBi /Bz2`2/
bB;MB}+�MiHv 7`QK bQM;b rBi?Qmi � /`mK FBi QM �HH 72�im`2b bim/B2/- bm;;2biBM;

k�MQi?2` K2�bm`2 Q7 `?vi?KB+ +QKTH2tBiv- DQBMi �m/BQ 2Mi`QTv- ?�b MQi #22M 7QmM/ iQ #2
`2H�i2/ iQ `�iBM;b Q7 r�MiBM; iQ KQp2 UqBi2F 2i �HX- kyR9VX

j1p2Mi p�`B�#BHBiv Bb +�HH2/ ǳ2p2Mi /2MbBivǴ BM J�/BbQM 2i �HXǶb UkyRRV Q`B;BM�H �`iB+H2X a22
i?2 BMi`Q/m+iBQM Q7 aim/v j 7Q` KQ`2 /2i�BHbX

9_Ja U`QQi K2�M b[m�`2V Bb � K2�bm`2 Q7 i?2 iQi�H 2M2`;v T`2b2Mi BM � r�p27Q`KX Ai Bb
+�H+mH�i2/ #v U�V b[m�`BM; 2�+? p�Hm2 BM i?2 r�p27Q`K- U#V �p2`�;BM; i?2 p�Hm2b �i �HH iBK2
TQBMib- �M/ U+V i�FBM; i?2 b[m�`2 `QQi Q7 i?2 `2bmHiX
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� `QH2 Q7 BMbi`mK2Mi�iBQMX

aimT�+?2` 2i �HX UkyReV �HbQ BMp2biB;�i2/ i?2 2z2+ib Q7 7`2[m2M+v `�M;2 QM i?2
�#BHBiv iQ �++m`�i2Hv �M/ +QMbBbi2MiHv i�T �HQM; rBi? KmbB+X h?2v 2tT2`BK2M@
i�HHv K�MBTmH�i2/ i?2 7`2[m2M+v Q7 i?2 #�bb /`mK �M/ i?2 #�bb �M/ �bF2/ T�`@
iB+BT�Mib iQ i�T �HQM; iQ i?2 #2�i �b bvM+?`QMQmbHv �b TQbbB#H2X h?2v 7QmM/
i?�i i�TTBM; r�b H2bb p�`B�#H2 �M/ KQ`2 7Q`+27mH r?2M i?2 #�bb BMbi`mK2Mib ?�/
HQr2` 7`2[m2M+B2bX :`QQp2 `�iBM;b r2`2 �HbQ ?B;?2` 7Q` i?2b2 2t+2`Tib- bm;;2biBM;
� `QH2 Q7 HQr@7`2[m2M+v 2M2`;vX

"m`;2` 2i �HX UkyRkV mb2/ KQiBQM +�Tim`2 iQ 2Hm+B/�i2 i?2 `2H�iBQMb?BT #2ir22M
�+QmbiB+ 72�im`2b Q7 KmbB+ �M/ bTQMi�M2Qmb 7mHH@#Q/v KQp2K2MiX S�`iB+BT�Mib
HBbi2M2/ iQ jy@b2+QM/ 2t+2`Tib Q7 KmbB+ �M/ r2`2 �bF2/ iQ KQp2 BM � r�v i?�i
72Hi M�im`�H- �M/ r2`2 2M+Qm`�;2/ iQ /�M+2 B7 i?2v r�Mi2/X *Q``2H�iBQM �M�Hvb2b
`2p2�H2/ i?�i KmbB+ rBi? � +H2�` TmHb2 �M/ rBi? ?B;? T2`+mbbBp2M2bb 2HB+Bi2/
KQp2K2Mib rBi? HQr bT�iB�H p�`B�iBQM8- BM/B+�iBM; i?�i T�`iB+BT�MibǶ KQp2K2Mib
r2`2 bBKTH2` �M/ 2t?B#Bi2/ 72r2` /2;`22b Q7 7`22/QKX h2KTQ`�H `2;mH�`Bivě
KQp2K2Mi �i i?2 b�K2 7`2[m2M+B2b �b i?2 K2i2`ěr�b `2H�i2/ iQ i?2b2 72�im`2b
�b r2HH �b HQr@7`2[m2M+v bT2+i`�H ~mtX AM � b2+QM/ bim/v- i?2v 7QmM/ i?�i TmHb2
+H�`Biv r�b `2H�i2/ iQ `2;mH�`Biv BM KQp2K2Mib Q7 �HH #Q/v T�`ib- r?2`2�b bT2+i`�H
~mt �M/ T2`+mbbBp2M2bb r2`2 KQ`2 `2H�i2/ iQ bT2+B}+ #Q/v T�`ib bm+? �b i?2
?2�/ �M/ ?�M/b U"m`;2`- h?QKTbQM- Gm+F- a��`BF�HHBQ- � hQBpB�BM2M- kyRjVX A7
i?2b2 �+QmbiB+ 72�im`2b �`2 +?�`�+i2`BbiB+ Q7 KmbB+ i?�i bmTTQ`ib bvM+?`QMQmb
KQp2K2Mi- Bi b22Kb HBF2Hv i?�i i?2v rQmH/ �HbQ #2 +?�`�+i2`BbiB+ Q7 KmbB+ i?�i
+QKT2Hb bvM+?`QMQmb KQp2K2Mi- �b BM ;`QQp2X

8aT�iB�H p�`B�iBQM Bb � K2�bm`2 Q7 i?2 BMi`BMbB+ /BK2MbBQM�HBiv Q7 � /�i� b2iX JQ`2 p�`B�#H2b
�`2 `2[mB`2/ iQ `2T`2b2Mi KQ`2 +QKTH2t /�i� b2ib- �M/ rQmH/ i?mb #2 +QMbB/2`2/ iQ ?�p2 ?B;?2`
bT�iB�H p�`B�iBQMX 6Q` 2t�KTH2- ;Bp2M � T`BM+BTH2 +QKTQM2Mib �M�HvbBb Q7 bQK2 /�i�- � K2�bm`2
Q7 bT�iB�H p�`B�iBQM +QmH/ #2 i?2 MmK#2` Q7 +QKTQM2Mib `2[mB`2/ iQ 2tTH�BM � +2`i�BM �KQmMi
Q7 p�`B�M+2X

e



L2m`�H 1Mi`�BMK2Mi iQ JmbB+

JmbB+ Bb �#H2 iQ 2Mi`�BM i?2 }`BM; T�ii2`Mb Q7 M2m`QMb- �M/ K�Mv bim/B2b
?�p2 7QmM/ i?�i M2m`QMb 2Mi`�BM i?2B` }`BM; iQ #Qi? BbQ+?`QMQmb U�`M�H-
.Q2HHBM;- � SQ2TT2H- kyR8c 6mDBQF� 2i �HX- kyRkc LQx�`�/�M- S2`2ix- JBbb�H-
� JQm`�mt- kyRRc aMv/2` � G�`;2- kyy8V �M/ MQM@BbQ+?`QMQmb ULQx�`�/�M-
S2`2ix- � JQm`�mt- kyRkc LQx�`�/�M- w2`Qm�HB- S2`2ix- � JQm`�mt- kyR8V
`?vi?KbX h?2b2 bim/B2b mb2/ p�`BQmb K2i?Q/b BM+Hm/BM; 2H2+i`Q@ �M/ K�;M2@
iQ2M+2T?�HQ;`�T?v U11: �M/ J1:V- i`�Mb+`�MB�H K�;M2iB+ biBKmH�iBQM UhJaV-
�M/ 7mM+iBQM�H K�;M2iB+ `2bQM�M+2 BK�;BM; U7J_AVX 62�im`2b Q7 i?2 1fJ1:
i?�i ?�p2 #22M BMp2biB;�i2/ BM+Hm/2 i?2 bi2�/v@bi�i2 2pQF2/ TQi2MiB�H Uaa1SV-
bT2+i`�H �+iBpBiv BM i?2 #2i� �M/ ;�KK� 7`2[m2M+v `�M;2b- �M/ BMi2`@i`B�H T?�b2
+Q?2`2M+2X h?2b2 K2i?Q/b �M/ `2bmHib �`2 T`2b2Mi2/ BM i?2 7QHHQrBM; b2+iBQMbX

ai2�/v@ai�i2 1pQF2/ SQi2MiB�H Uaa1SV

LQx�`�/�M 2i �HX UkyRk- kyRR- kyR8V Tm#HBb?2/ � b2`B2b Q7 �`iB+H2b mbBM; � MQp2H
K2i?Q/ 7Q` bim/vBM; bT2+i`�H �+iBpBiv �i #2�i@`2H�i2/ 7`2[m2M+B2b BM i?2 11:-
+�HH2/ i?2 aa1S Ub22 LQx�`�/�M- kyR9 7Q` � `2pB2rVX hQ +�H+mH�i2 i?2 aa1S-
KmHiBTH2 i`B�Hb �`2 �p2`�;2/ iQ;2i?2` BM i?2 iBK2 /QK�BM BM Q`/2` iQ /Bb+�`/
MQM@T?�b2@HQ+F2/ �+iBpBivX � 7�bi@6Qm`B2` i`�Mb7Q`K�iBQM U66hV Bb T2`7Q`K2/
QM 2�+? +?�MM2He Q7 11: /�i� �M/ i?2 bT2+i`� Q7 �HH +?�MM2Hb �`2 �p2`�;2/
iQ;2i?2`X h?2 `2bmHiBM; �p2`�;2/ bT2+i`mK Bb i?2M BMbT2+i2/ �i 7`2[m2M+B2b Q7
BMi2`2bi iQ /2i2`KBM2 i?2 2ti2Mi Q7 2Mi`�BMK2MiX

AM � }`bi bim/v- T�`iB+BT�Mib HBbi2M2/ iQ � Tm`2 iQM2 i?�i ?�/ #22M �KTHBim/2
KQ/mH�i2/ iQ ?�p2 � K�BM TmHb2 Q7 kX9 >x ULQx�`�/�M 2i �HX- kyRRVX AM i?2 11:
i?2`2 r�b � bB;MB}+�Mi T2�F BM i?2 aa1S �i kX9 >x U6B;m`2 k- iQT T�M2HV- bm;;2bi@
BM; i?�i M2m`�H �+iBpBiv r�b #2BM; 2Mi`�BM2/ #v i?2 biBKmHmbX S�`iB+BT�Mib r2`2
�HbQ BMbi`m+i2/ iQ BK�;BM2 /mTH2 Q` i`BTH2 K2i2` UBX2X- #v T2`+2Tim�HHv ;`QmTBM;
i?2 #2�ib BM irQb Q` i?`22bVX h?Bb `2bmHi2/ BM �//BiBQM�H T2�Fb �i 7`2[m2M+B2b

e� +?�MM2H ?2`2 `272`b iQ i?2 iBK2@b2`B2b /�i� 7`QK � bBM;H2 11: 2H2+i`Q/2X

d



�bbQ+B�i2/ rBi? i?2b2 K2i2`b U6B;m`2 k- KB//H2 �M/ HQr2` T�M2HbV- bm;;2biBM;
i?�i i?2 aa1S +�M +�Tim`2 2Mi`�BMK2Mi i?�i Bb 2M/Q;2MQmbHv ;2M2`�i2/X h?�i
Bb- 2M2`;v BM 7`2[m2M+B2b �bbQ+B�i2/ rBi? i?2 BK�;BM2/ K2i2` r2`2 MQi T`2b2Mi BM
i?2 biBKmHmb- �M/ Kmbi ?�p2 #22M ;2M2`�i2/ #v i?2 M2m`QMb i?2Kb2Hp2bX q?2M
T�`iB+BT�Mib #B�b2/ i?2B` T2`+2TiBQM Q7 i?2 biBKmHmb- i?Bb r�b `2~2+i2/ BM i?2
11:X

6B;m`2 kX ai2�/v@bi�i2 2pQF2/ TQi2MiB�HbX q?2M T�`iB+BT�Mib HBbi2M iQ � T2`BQ/B+
biBKmHmb rBi? � #2�i `�i2 Q7 kX9 >x- i?2`2 Bb � T2�F BM i?2 aa1S �i kX9 >x UiQT
T�M2HVX q?2M i?2v BK�;BM2 ;`QmTBM; #2�ib BM irQb URXk >xc KB//H2 T�M2HV Q`
i?`22b UyX3 �M/ RXe >xc #QiiQK T�M2HV- +Q``2bTQM/BM; 7`2[m2M+B2b �`2 T`2b2Mi BM
i?2 aa1SX 6B;m`2 7`QK LQx�`�/�M 2i �HX UkyRRVX _2T`BMi2/ rBi? T2`KBbbBQMX

h?2 aa1S Bb �HbQ b2MbBiBp2 iQ K2i2`X q?2M T�`iB+BT�Mib HBbi2M2/ iQ `?vi?Kb
r?B+? +QMi�BM2/ KQ`2 i?�M QM2 T2`BQ/B+Biv- i?2 aa1S `2~2+i2/ i?Bb rBi? T2�Fb

3



�i #2�i@ �M/ K2i2`@`2H�i2/ 7`2[m2M+B2b ULQx�`�/�M 2i �HX- kyRkVX Ai Bb BKTQ`i�Mi
iQ MQi2 i?�i i?2 7`2[m2M+B2b #2BM; +QMbB/2`2/ ?2`2 �`2 MQi M2+2bb�`BHv i?Qb2 i?�i
�`2 KQbi T`QKBM2Mi BM i?2 T?vbB+�H biBKmHmb- #mi `�i?2` KQ`2 ǳKmbB+�HǴ QM2b
i?�i rQmH/ #2 mb2/ 7Q` }M/BM; i?2 #2�i �M/ i�TTBM; vQm` 7QQiX AMi2`2biBM;Hv-
aa1S �+iBpBiv �i i?2b2 7`2[m2M+B2b r�b b2H2+iBp2Hv 2M?�M+2/- B``2bT2+iBp2 Q7 i?2
bT2+i`mK Q7 i?2 biBKmHmbX h?mb- i?2`2 /Q2b MQi b22K iQ #2 � QM2@iQ@QM2 K�TTBM;
#2ir22M i?2 bT2+i`mK Q7 i?2 biBKmHmb �M/ i?2 aa1S- BM/B+�iBM; i?�i � b2Mb2 Q7
#2�i �M/ K2i2` �`2 U�i H2�bi T�`iHvV 2M/Q;2MQmbHv ;2M2`�i2/X

h?2 aa1S ?�b �HbQ #22M 7QmM/ iQ i`�+F i?2 #2�i �M/ K2i2` BM M�im`�H KmbB+- �M/
i?Bb i`�+FBM; Bb /Bb`mTi2/ BM i?2 T`2b2M+2 Q7 +QMi`�/B+iQ`v `?vi?KB+ +m2bX hB2`@
M2v �M/ E`�mb UkyR9V TH�v2/ � TQT bQM; 7Q` T�`iB+BT�Mib rBi? � bmT2`BKTQb2/
K2i`QMQK2 i?�i r�b 2Bi?2` �HB;M2/ rBi? i?2 #2�i Q` b?B7i2/ �r�v #v k8WX *`BiB@
+�HHv- i?2`2 r2`2 QMHv M2;HB;B#H2 /Bz2`2M+2b BM i?2 bT2+i`� Q7 i?2 biBKmHmb 7Q` i?2
QM@#2�i �M/ Qz@#2�i +QM/BiBQMbX L2m`�H 2Mi`�BMK2Mi iQ i?2 #2�i 7`2[m2M+v r�b
Km+? `2/m+2/ r?2M i?2 K2i`QMQK2 r�b MQi �HB;M2/ rBi? i?2 #2�i- /2bTBi2 i?2
7�+i i?�i i?2`2 r�b i?2 b�K2 �KQmMi Q7 2M2`;v BM i?2 biBKmHmb �i i?�i 7`2[m2M+vX
h?Bb bm;;2bib i?�i M2m`QMb �`2 MQi QMHv 2Mi`�BMBM; iQ i?2 biBKmHmb- #mi �`2 �HbQ
b2MbBiBp2 iQ i?2 K2i`B+�H bi`m+im`2 Q7 i?2 BMTmiX

6`2[m2M+v "�M/b

q?BH2 i?2 aa1S QMHv +QM+2`Mb `2H�iBp2Hv HQr 7`2[m2M+B2b U2X;X- I 9 >xV- ?B;?2`
7`2[m2M+v #�M/b ?�p2 �HbQ `2+2Bp2/ bQK2 �ii2MiBQM rBi? `2;�`/b iQ M2m`�H 2M@
i`�BMK2MiX Jf11: �+iBpBiv ?�b HQM; #22M +�i2;Q`Bx2/ BMiQ /Bz2`2Mi 7`2[m2M+v
#�M/b- /2}M2/ HQQb2Hv �b 7QHHQrb, /2Hi� UI 9 >xV- i?2i� U9@d >xV- �HT?� U3@Rk
>xV- #2i� URj@jy >xV- �M/ ;�KK� U= jy >xVX AM �m/BiQ`v +Q`i2t- bim/B2b bm;@
;2bi i?�i i?2b2 #�M/b �`2 ?B2`�`+?B+�HHv Q`;�MBx2/- r?2`2#v M2m`�H Qb+BHH�iBQMb BM
HQr2` 7`2[m2M+v #�M/b U2X;X- /2Hi�V +�M KQ/mH�i2 i?2 �KTHBim/2 �M/ 2t+Bi�#BHBiv
Q7 ?B;?2` 7`2[m2M+v #�M/b U2X;X- ;�KK�c G�F�iQb 2i �HX- kyy8VX h?mb- bvM+?`Q@
MBx2/ M2m`�H }`BM; �i ;�KK� 7`2[m2M+B2b #2+QK2b KQ`2 HBF2Hv �i +2`i�BM TQBMib
BM iBK2- /m2 iQ i?2 mM/2`HvBM; /2Hi� Qb+BHH�iBQMX h?Bb bvbi2K ?�b #22M bm;;2bi2/

N



iQ mM/2`HB2 �ii2MiBQM�H b2H2+iBQM- r?2`2 `?vi?KB+ b2MbQ`v bi`2�Kb +�M 2Mi`�BM
/2Hi� Qb+BHH�iBQMb �M/ KQ/mH�i2 i�bF T2`7Q`K�M+2 UG�F�iQb- E�`KQb- J2?i�-
lH#2`i- � a+?`Q2/2`- kyy3VX

hQ �bb2bb 2Mi`�BMK2Mi Q7 /Bz2`2Mi 7`2[m2M+v #�M/b- � iBK2@7`2[m2M+v bT2+i`mK
Umbm�HHv � r�p2H2i �M�HvbBbV Bb mb2/ iQ �bb2bb bT2+i`�H +?�M;2b Qp2` iBK2X hQ
�bb2bb 2Mi`�BMK2Mi- i?2 bT2+i`mK +�M #2 �p2`�;2/ �+`Qbb � bT2+B}+ `�M;2 Q7
7`2[m2M+B2b Ubm+? �b Rj@k8 >x- �b BM 6B;m`2 j T�M2H 6V- �M/ i?2 bT2+i`mK Q7
i?2 `2bmHi +�M #2 �bb2bb2/ �i i?2 #2�i 7`2[m2M+v Q7 BMi2`2biX AM #2�i T2`+2TiBQM
`2b2�`+?- i?2 7`2[m2M+v #�M/b i?�i ?�p2 `2+2Bp2/ i?2 KQbi �ii2MiBQM �`2 ;�KK�
UaMv/2` � G�`;2- kyy8V �M/ #2i� U6mDBQF� 2i �HX- kyRkVX

lbBM; 11:- ;�KK�@#�M/ �+iBpBiv +�H+mH�i2/ Qp2` 7`QMiQ@+2Mi`�H 2H2+i`Q/2b ?�b
#22M 7QmM/ iQ bvM+?`QMBx2 rBi? �M BbQ+?`QMQmb b2[m2M+2 Q7 HQm/ �M/ bQ7i iQM2b
UaMv/2` � G�`;2- kyy8VX �//BiBQM�HHv- T?�b2@HQ+F2/ U2pQF2/V ;�KK�@#�M/
T2�Fb �``Bp2/ H�i2 r?2M � iQM2 r�b QKBii2/- r?2`2�b MQM@T?�b2@HQ+F2/ UBM/m+2/V
T2�Fb `2K�BM2/ bvM+?`QMQmb rBi? i?2 K2i2` Uw�MiQ- aMv/2`- � G�`;2- kyyeVX
h?Bb bm;;2bib i?�i BM/m+2/ ;�KK�@#�M/ �+iBpBiv BM/B+�i2b i?2 T`2/B+iBQM Q7 i?2
i2KTQ`�H HQ+�iBQM Q7 mT+QKBM; #2�ibX

lbBM; J1:- i?2 KQ/mH�iBQM Q7 #2i�@#�M/ �+iBpBiv ?�b #22M 7QmM/ iQ bvM+?`QMBx2
rBi? BbQ+?`QMQmb b2[m2M+2b �i p�`BQmb `�i2b U6mDBQF� 2i �HX- kyRkVX aT2+B}+�HHv-
i?2`2 Bb � +QMbBbi2Mi /2+`2�b2 BM #2i�@#�M/ TQr2` �7i2` 2�+? iQM2 U6B;m`2 jV-
`2�+?BM; � KBMBKmK �i kyy Kb TQbi@biBKmHmb QMb2iX h?Bb /2+`2�b2 Bb 7QHHQr2/
#v �M BM+`2�b2 BM TQr2` i?�i T2�Fb +QM+m``2MiHv rBi? i?2 QMb2i Q7 i?2 M2ti iQM2-
`2;�`/H2bb Q7 i?2 `2T2iBiBQM `�i2X "2i�@#�M/ �+iBpBiv Bb TQbbB#Hv Q7 BMi2`2bi iQ
i?2 +m``2Mi /Bbb2`i�iBQM /m2 iQ Bib �bbQ+B�iBQM rBi? KQp2K2Mi U1M;2H � 6`B2b-
kyRyVX

hJa �M/ JQiQ` *Q`i2t 1t+Bi�#BHBiv

h`�Mb+`�MB�H K�;M2iB+ biBKmH�iBQM UhJaV ?�b #22M mb2/ iQ BMp2biB;�i2 M2m`�H
`2bTQMb2 iQ `?vi?KX lbBM; hJa- i?2 T`BK�`v KQiQ` +Q`i2t +�M #2 `?vi?KB@

Ry



6B;m`2 jX "2i�@#�M/ 2Mi`�BMK2Mi iQ � K2i`QMQK2X aT2+i`Q;`�K Q7 J1: �+iBp@
Biv r?BH2 HBbi2MBM; iQ �M BbQ+?`QMQmb b2[m2M+2 �i /Bz2`2Mi `�i2b UT�M2Hb �@.VX
"2i�@#�M/ �+iBpBiv URj@k8 >xV /2+`2�b2b kyy Kb �7i2` 2�+? MQi2 QMb2i UT�M2H 6VX
h?2 BM+`2�b2 BM �+iBpBiv i?�i 7QHHQrb Bb iBK2/ iQ i?2 QMb2i Q7 i?2 M2ti #2�iX _2/
�``Qrb BM/B+�i2 MQi2 QMb2ibX 6B;m`2 7`QK 6mDBQF� 2i �HX UkyRkVX _2T`BMi2/ rBi?
T2`KBbbBQMX

RR



+�HHv biBKmH�i2/ rBi? �M BbQ+?`QMQmb TmHb2 r?BH2 i?2 T�`iB+BT�Mi Bb HBbi2MBM; iQ
KmbB+X 1H2+i`QKvQ;`�T?v U1J:V +�M i?2M #2 mb2/ iQ K2�bm`2 T2`BT?2`�H Kmb@
+H2 �+iBp�iBQM +Q``2bTQM/BM; iQ i?2 `2;BQM Q7 biBKmH�iBQM BM i?2 KQiQ` +Q`i2tX
aimT�+?2` 2i �HX UkyRjV 7QmM/ i?�i r?2M i?2 hJa TmHb2b �`2 T`2b2Mi2/ QM i?2
#2�i Q7 i?2 KmbB+- i?2 `2bmHiBM; KQiQ` 2pQF2/ TQi2MiB�Hb UJ1SbV �`2 ;`2�i2`
i?�M r?2M i?2 TmHb2b �`2 T`2b2Mi2/ Qz i?2 #2�iX h?Bb bm;;2bib i?�i M2m`QMb
K�v �H`2�/v #2 T`2T�`BM; iQ }`2 /m`BM; QM@#2�ib- `2bmHiBM; BM � H�`;2 BM+`2�b2
BM J1SbX "v +QMi`�bi- /m`BM; Qz@#2�i hJa TmHb2b M2m`QMb �`2 MQi T`2T�`BM;
iQ }`2- �M/ bQ i?2 BM+`2�b2 BM J1Sb Bb MQi �b H�`;2X h?Bb bim/v �HbQ bm;;2bib �
`QH2 Q7 i?2 KQiQ` bvbi2K BM #2�i T2`+2TiBQMX

GQ+�HBx�iBQM

q?�i T�`ib Q7 i?2 #`�BM �`2 BMpQHp2/ BM M2m`�H 2Mi`�BMK2Mi iQ i?2 #2�i Q7 KmbB+
Q` Qi?2` �m/BiQ`v biBKmHB\ �m/BiQ`v `2;BQMb ?�p2 #22M BKTHB+�i2/- #mi �HbQ K�Mv
Qi?2` `2;BQMb BM+Hm/BM; SJ*- #�b�H ;�M;HB� U":V- �M/ pBbm�H `2;BQMb U1b+Q{2`-
>2``K�MM- � a+?B`K2`- kyR8c 6mDBQF� 2i �HX- kyRkc :`�?M � "`2ii- kyydc :`�?M
� _Qr2- kyyNVX Ai Bb bm`T`BbBM; BM bQK2 `2bT2+ib i?�i MQM@�m/BiQ`v `2;BQMb rQmH/
#2 �iimM2/ iQ �M �m/BiQ`v biBKmHmbX PM2 TQi2MiB�H 2tTH�M�iBQM Bb i?�i B7 QM2
b2MbQ`v KQ/�HBiv /2i2+ib bQK2 `2;mH�`Biv BM i?2 rQ`H/- Qi?2` #`�BM `2;BQMb rQmH/
#2 BMi2`2bi2/ BM i?Bb bQ i?�i i?2v +�M BMi2`�+i rBi? i?2 rQ`H/ �TT`QT`B�i2HvX 6Q`
2t�KTH2- KQiQ` +Q`i2t rQmH/ M22/ iQ FMQr i?2 i2KTQ`�H HQ+�iBQM Q7 #2�ib BM
Q`/2` iQ bvM+?`QMBx2 KQp2K2Mib rBi? BiX

:`�?M �M/ "`2ii UkyydV mb2/ 7J_A iQ bim/v i?2 #`�BM `2;BQMb BMpQHp2/ BM i?2
T2`+2TiBQM Q7 � #2�i BM KmbB+�H `?vi?KX h?2v �HbQ K2�bm`2/ T�`iB+BT�MibǶ �#BH@
Biv iQ i�T �HQM; rBi? /Bz2`2Mi `?vi?Kb- �M/ 7QmM/ i?�i T2`7Q`K�M+2 r�b #2ii2`
7Q` `?vi?Kb i?�i ?�/ � bi`QM;2` b2Mb2 Q7 K2i2`X h?2b2 b�K2 `?vi?Kb 2HB+Bi2/ �
;`2�i2` "PG.d `2bTQMb2 BM i?2 ": �M/ aJ�X :`�?M �M/ _Qr2 UkyyNV 7QmM/
i?�i i?2 T`2b2M+2 Q7 � +H2�` #2�i r�b �bbQ+B�i2/ rBi? ;`2�i2` +QMM2+iBpBiv #2@

dh?2 #HQQ/ Qtv;2M�iBQM H2p2H /2T2M/�Mi U"PG.V `2bTQMb2 Bb � K2�bm`2 Q7 #HQQ/ ~Qr i?�i
Bb K2�bm`2/ pB� 7mM+iBQM�H K�;M2iB+ `2bQM�M+2 BK�;BM; U7J_AVX
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ir22M ":- SJ*- �M/ �m/BiQ`v +Q`i2tX q?BH2 i?2b2 bim/B2b r2`2 MQi �#H2 iQ
BMp2biB;�i2 2Mi`�BMK2Mi Q7 M2m`�H TQTmH�iBQMb T2` b2- Bi b22Kb i?�i #2�i T2`+2T@
iBQM `2+`mBib �`2�b Q7 i?2 #`�BM `2H�i2/ iQ KQp2K2MiX

q?BH2 7J_A rQ`F /QKBM�i2b i?2 HBi2`�im`2 rBi? `2;�`/b iQ HQ+�HBx�iBQM /m2 iQ
Bib 2t+2HH2Mi bT�iB�H `2bQHmiBQM- �//`2bbBM; i?2 [m2biBQM Q7 HQ+�HBx2/ 2Mi`�BMK2Mi
`2[mB`2b � #`�BM BK�;BM; i2+?MB[m2 i?�i �HbQ ?�b ;QQ/ i2KTQ`�H `2bQHmiBQMX J1:
�M/ bT�iB�H }Hi2`BM; UBX2X- rBi? � #2�K7Q`KBM; �H;Q`Bi?KV ?�p2 #22M mb2/ 7Q` i?Bb
Tm`TQb2 U6mDBQF�- w2M/2H- � _Qbb- kyRyVX 6Q` 2t�KTH2- 6mDBQF� 2i �HX UkyRkV
mb2/ J1: iQ b2�`+? 7Q` #`�BM `2;BQMb rBi? #2i�@#�M/ Qb+BHH�iBQMb i?�i r2`2
T?�b2 +Q?2`2Mi rBi? �m/BiQ`v +Q`i2t- �M/ 7QmM/ i?2 bi`QM;2bi +Q?2`2M+2 BM i?2
+BM;mH�i2 ;v`mb- +HQb2 iQ aJ�X

qBi? 11:- bQm`+2 �M�HvbBb Bb #2+QKBM; BM+`2�bBM;Hv 72�bB#H2 rBi? i?2 �/p2Mi
Q7 ?B;?@/2MbBiv bvbi2Kb UBX2X- e9Y +?�MM2H `2+Q`/BM;bVX AM/2T2M/2Mi +QKTQ@
M2Mib �M�HvbBb UA*�V rBi? /BTQH2 }iiBM; +�M #2 mb2/ iQ HQ+�HBx2 �+iBpBiv K2�@
bm`2/ pB� 11: UJ�F2B;- .2#2M2`- PMiQM- � .2HQ`K2- kyy9c PMiQM- q2bi2`}2H/-
hQrMb2M/- � J�F2B;- kyyeVX A*� Bb � K2i?Q/ Q7 B/2MiB7vBM; i?2 �+iBpBiv Q7
K�Mv bQm`+2b r?Qb2 �+iBpBiv ?�b #22M HBM2�`Hv KBt2/ QMiQ � MmK#2` Q7 b2MbQ`b
U"2HH � a2DMQrbFB- RNN8VX AM i?2 +�b2 Q7 11:- i?2`2 �`2 K�Mv bQm`+2b Q7 2H2+@
i`B+�H �+iBpBiv BM i?2 #`�BM- r?Qb2 �+iBpBiv Bb K2�bm`2/ �i �HH b+�HT 2H2+i`Q/2b BM
/Bz2`2Mi +QK#BM�iBQM U"2HH � a2DMQrbFB- RNN8c J�F2B;- "2HH- CmM;- � a2DMQrbFB-
RNNeVX A*� /2+QKTQb2b i?2 b2MbQ` /�i� BMiQ � MmK#2` Q7 TQbbB#H2 BM/2T2M/2Mi
+QKTQM2Mib UA*bV i?�i KQ/2H i?2 iBK2@b2`B2b �+iBpBiv Q7 TQbbB#H2 BM/2T2M/2Mi
bQm`+2bX hQ HQ+�HBx2 i?2 A*b- � /BTQH2 KQ/2H +�M #2 }i iQ Bib b+�HT iQTQ;`�@
T?vX aBM+2 #`�BM bQm`+2b �`2 /BTQH�` U.2HQ`K2- S�HK2`- PMiQM- PQbi2Mp2H/- �
J�F2B;- kyRkV- A*b rBi? r2HH@}iiBM; /BTQH2 KQ/2Hb UBX2X- /BTQH2 KQ/2Hb rBi? HQr
`2bB/m�H p�`B�M+2V �`2 HBF2Hv iQ Q`B;BM�i2 7`QK � bBM;H2 bQm`+2 BM i?2 #`�BMX h?2
HQ+�iBQM Q7 i?2 +2Mi2` Q7 i?2 /BTQH2 KQ/2H Bb +QMbB/2`2/ iQ #2 i?2 HQ+�iBQM Q7 i?2
bQm`+2 Q7 �+iBpBivX

h?2 p�HB/Biv Q7 A*� `2bib QM � 72r `2�bQM�#H2 �bbmKTiBQMb rBi? `2bT2+i iQ 11:-
M�K2Hv i?�i i?2 bQm`+2b �`2 BM/2T2M/2Mi 7`QK QM2 �MQi?2`- �M/ i?�i i`�MbKBb@
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bBQM /2H�vb 7`QK i?2 bQm`+2 iQ i?2 b2MbQ` �`2 M2;HB;B#H2X �//BiBQM�HHv i?2 MmK#2`
Q7 A*b `2im`M2/ +�MMQi 2t+22/ i?2 MmK#2` Q7 b2MbQ`b- #mi r?2M i?2 MmK#2` Q7
b2MbQ`b Bb ?B;? Bi ?�b #22M b?QrM i?�i A*� +�M b2T�`�i2 Qmi i?2 +QMi`B#miBQMb
Q7 /Qx2Mb Q7 K�tBK�HHv BM/2T2M/2Mi BM7Q`K�iBQM bQm`+2b UJ�F2B; 2i �HX Ukyy9V-
dR b2MbQ`bVX h?2 �++m`�+v Q7 i?Bb K2i?Q/ ?�b #22M +Q``Q#Q`�i2/ BM 11: bim/@
B2b `2THB+�iBM; bQm`+2b 7QmM/ BM 7mM+iBQM�H K�;M2iB+ `2bQM�M+2 BK�;BM; U7J_AV
bim/B2b UJ+:�``v- _mbbQ- a+?�HH2b- � SBM2/�- kyRkV- �b r2HH �b bBKmHi�M2Qmb
7J_A@11: bim/B2b UuBM- GBm- � .BM;- kyReVX

L2m`�H J2+?�MBbKb

L2m`�H `2bQM�M+2 i?2Q`v UG�`;2 � aMv/2`- kyyNc G�`;2- >2``2`�- � o2H�b+Q-
kyR8V Qz2`b � TQi2MiB�H K2+?�MBbiB+ �++QmMi Q7 ?Qr M2m`QMb bvM+?`QMBx2 rBi?
i?2 #2�iX h?2 i?2Q`v TQbBib i?�i M2m`QMb �+i �b 7`2[m2M+v@imM2/ Qb+BHH�iQ`b i?�i
rBHH �miQK�iB+�HHv bvM+?`QMBx2 i?2B` }`BM; rBi? i?2 BM+QKBM; b2MbQ`v bi`2�KX
.Bz2`2Mi M2m`QMb rBHH 2Mi`�BM iQ /Bz2`2Mi K2i`B+�H H2p2Hb- +`2�iBM; � M2m`�H `2T@
`2b2Mi�iBQM Q7 i?2 /Bz2`2Mi T�ii2`Mb Q7 Qb+BHH�iQ`v �+iBpBiv BM i?2 biBKmHmbX *`Bi@
B+�H 7Q` i?2 i?2Q`v Bb i?�i M2m`QMb �`2 +QMM2+i2/ BM KmHiBTH2 ?B2`�`+?B+�H H2p2Hb-
r?2`2 i?2 }`BM; Q7 ?B;?2` H2p2Hb rBHH �miQK�iB+�HHv 2Mi`�BM UQ` `2bQM�i2V iQ i?2
}`BM; T�ii2`Mb BM HQr2` H2p2HbX �i TQBMib Q7 K2i`B+�H �++2Mi- K�Mv M2m`QMb �i
HQr2` H2p2Hb rBHH #2 }`BM; �i i?2 b�K2 iBK2- �M/ rBHH ;Bp2 `Bb2 iQ bi`QM;2` bvM+?`Q@
MBx�iBQM �i ?B;?2` H2p2HbX AM i?Bb r�v- � b2Mb2 Q7 i?2 #2�i �M/ i?2 �++QKT�MvBM;
K2i2` +�M 2K2`;2 �b � M�im`�H +QMb2[m2M+2 Q7 i?2 T2`BQ/B+BiB2b T`2b2Mi BM i?2
biBKmHmbX

h?Bb `2T`2b2Mi�iBQM Q7 K2i2` BM ?B;?2`@H2p2H M2m`�H TQTmH�iBQMb +�M #2 +QMbB/2`2/
� ǳKQ/2HǴ Q7 i?2 biBKmHmb- /Bz2`2Mi 7`QK i?2 KQ`2 ǳp2`#�iBKǴ `2T`2b2Mi�iBQM
i?�i Bb HBF2Hv T`2b2Mi BM T`BK�`v b2MbQ`v +Q`iB+2bX �b bm+?- i?2 #`�BM +�M mb2
i?Bb KQ/2H iQ K�F2 T`2/B+iBQMb �#Qmi i?2 biBKmHmb- 7Q` 2t�KTH2 i?2 i2KTQ`�H
HQ+�iBQM Q7 7mim`2 #2�ibX h?Bb +QM+2Tim�HBx�iBQM #2�`b bQK2 `2b2K#H�M+2 iQ T`2@
/B+iBp2 +Q/BM; i?2Q`v U6`BbiQM- kyRyV- r?B+? bi�i2b i?�i i?2 #`�BM +`2�i2b BMi2`M�H
KQ/2Hb Q7 b2MbQ`v BMTmi #�b2/ QM 2tT2`B2M+2X "v +QMiBMm�HHv +QKT�`BM; i?2 T`2@
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/B+iBQM rBi? �+im�H b2MbQ`v BMTmi- i?2 #`�BM Bb �#H2 iQ 2p�Hm�i2 Bib T2`7Q`K�M+2
�M/ mT/�i2 i?2 KQ/2H �++Q`/BM;HvX h?mb- �HH b2MbQ`v BMTmi Bb T2`+2Bp2/ BM i?2
+QMi2ti Q7 KQ/2Hb r?B+? �H`2�/v 2tBbi #�b2/ QM QM2Ƕb T`2pBQmb 2tT2`B2M+2b rBi?
bBKBH�` biBKmHBX AM i?2 +�b2 Q7 #2�i T2`+2TiBQM- `?vi?Kb rBHH #2 T2`+2Bp2/ #�b2/
QM i?2 bi�iBbiB+�H `2;mH�`BiB2b T`2b2Mi BM KmbB+ Uommbi � qBi2F- kyR9VX 6Q` 2t@
�KTH2- bBM+2 KQbi q2bi2`M KmbB+ Bb BM /mTH2 K2i2` Ur?2`2 #2�ib �`2 ;`QmT2/ BM
irQbV- �M BbQ+?`QMQmb b2[m2M+2 rBi?Qmi �Mv T?vbB+�H K2i`B+�H �++2Mib rBHH Q7i2M
#2 T2`+2Bp2/ �b ?�pBM; � /mTH2 K2i2` UaKBi?- *m//v- � lTBiBb- RNN9VX Ai ?�b
#22M T`QTQb2/ i?�i /mTH2 K2i2` K�v �`Bb2 BM K�Mv +mHim`2b �b � 7mM+iBQM Q7
2bi�#HBb?2/ BMi2`M�H KQ/2Hb Q7 HQ+QKQiBQM r?B+? �`2 +QMbi`�BM2/ #v #BT2/�HBbK
Ub22 JBi?2M Ukyy8V- TTX R8y@R89VX

"2+�mb2 Q7 i?2 ǳ�miQK�iB+Ǵ M�im`2 Q7 M2m`�H `2bQM�M+2- Bi b22Kb HBF2Hv i?�i �Mv
irQ M2irQ`Fb BM i?2 #`�BM +QmH/ bTQMi�M2QmbHv }`2 iQ;2i?2` T`QpB/2/ i?�i �V
i?2v �`2 T?vbB+�HHv +QMM2+i2/ BM bQK2 r�v �M/ #V i?2 T`272``2/ T�ii2`Mb Q7 }`BM;
�`2 bBKBH�`X h�F2M iQ;2i?2` rBi? T`2/B+iBp2 +Q/BM;- i?Bb bm;;2bib M2m`�H KQ/2Hb
/2p2HQT2/ 7Q` QM2 BMTmi bQm`+2 +QmH/ `2bQM�i2 rBi? BMTmi 7`QK �MQi?2` bQm`+2X
SJ* 7Q` BMbi�M+2- r?B+? Bb r2HH@+QMM2+i2/ rBi? �m/BiQ`v +Q`i2t Uw�iQ``2- *?2M-
� S2M?mM2- kyydV �M/ HBF2Hv b?�T2/ #v 2tT2`B2M+2 rBi? HQ+QKQiBQM- K�v ?�p2
� /B`2+i `QH2 BM T`2/B+iBM; �m/BiQ`v b2MbQ`v BMTmi UJ2`+?�Mi- :`�?M- h`�BMQ`-
_Q?`K2B2`- � 6Bi+?- kyR8c S�i2H � Ap2`b2M- kyR9VX Smi BMiQ � M2m`�H `2bQM�M+2
7`�K2rQ`F- 2tBbiBM; Qb+BHH�iQ`v KQiQ` T`Q;`�Kb U2X;X- 7Q` r�HFBM;V i?�i K�i+?
i?2 �m/BiQ`v b2MbQ`v BMTmi rBHH BM+`2�b2 i?2 �KTHBim/2 Q7 i?2B` Qb+BHH�iBQM- r?B+?
rBHH 722/ #�+F iQ �m/BiQ`v `2;BQMb iQ +`2�i2 � i2KTQ`�H 2tT2+i�M+v 7Q` �M mT@
+QKBM; �m/BiQ`v 2p2MibX q?�i Bb BMi2`2biBM; �#Qmi i?Bb +�b2 Bb i?�i � KQiQ`
T`Q;`�K i?�i Qbi2MbB#Hv /2p2HQT2/ iQ bmTTQ`i HQ+QKQiBQM 7�HHb BMiQ i?2 b2`pB+2
Q7 �m/BiQ`v T2`+2TiBQMX

h?2 :`QQp2 S�i?r�v

h�F2M iQ;2i?2`- Bi b22Kb TQbbB#H2 iQ +?�`i i?2 T�i?r�v i?`Qm;? i?2 #`�BM 7`QK
i?2 b2Mb�iBQM Q7 KmbB+ iQ i?2 722HBM; Q7 ;`QQp2X JmbB+ 2Mi2`b i?2 2�` �M/ Bb

R8



�M�Hvx2/ #v i?2 �m/BiQ`v bvbi2K #v bvM+?`QMBxBM; M2m`�H }`BM; T�ii2`Mb rBi?
i?2 T2`BQ/B+BiB2b T`2b2Mi BM i?2 `?vi?K �M/ K2i2`X h?2b2 2Mi`�BM2/ Qb+BHH�iBQMb
�`2 i?2 #`�BMǶb T`2HBKBM�`v KQ/2H Q7 r?�i Bi Bb b2MbBM;X "2+�mb2 i?Bb }`BM; Bb
T2`BQ/B+- i?2 Qb+BHH�iBQMb #2;BM iQ #2 ;2M2`�i2/ 2M/Q;2MQmbHv �M/ �`2 i?mb �#H2
iQ K�F2 T`2/B+iBQMb �#Qmi ?Qr i?2 KmbB+ rBHH +QMiBMm2 iQ mM7QH/X "�b2/ QM i?2
`?vi?K �M/ i?2 BKTHB2/ K2i2`- K�Mv M2bi2/ Qb+BHH�iBQMb �i /Bz2`2Mi 7`2[m2M+B2b
rBHH 2tBbi- +`2�iBM; � mMB[m2 T2`BQ/B+ bB;M�im`2 7Q` i?Bb T�`iB+mH�` KmbB+X Pi?2`
bvbi2Kb BM i?2 #`�BM i?�i �`2 �++mbiQK2/ iQ i?Bb T�ii2`M Q7 Qb+BHH�iBQMb rBHH #2;BM
iQ `2bQM�i2 rBi? i?2 bB;M�H �b r2HH- i?mb H2M/BM; i?2B` 2tT2`iBb2 7Q` KQ/2HBM; i?2
BMTmi �M/ K�FBM; T`2/B+iBQMbX

�b T`2pBQmbHv K2MiBQM2/- i?2 B/2� i?�i i?2 KQiQ` bvbi2K rQmH/ #2 +�HH2/ mTQM
iQ �B/ rBi? �m/BiQ`v T`2/B+iBQM Bb MQi M2r US�i2H � Ap2`b2M- kyR9V- �M/ Bi b22Kb
T�`iB+mH�`Hv r2HH@bmBi2/ iQ KmbB+X >mK�Mb �`2 #BT2/�H- bQ i?2 KQiQ` TH�M 7Q`
r�HFBM; Bb #�b2/ QM ;`QmTBM;b Q7 irQ- r?B+? K�i+?2b rBi? K2i2`b i?�i �`2 +QK@
KQMHv 7QmM/ BM KmbB+ bvbi2Kb �`QmM/ i?2 rQ`H/ U2X;X- kf9 Q` 9f9VX 1p2M r?2M
i?2 K2i2` ?�b ;`QmTBM;b Q7 i?`22 U2X;X- i`BTH2 K2i2`- jf9- ef3V- i?2 mM/2`HvBM;
bm#/BpBbBQM Bb ivTB+�HHv BM irQX *QKTQmM/ K2i2`b U2X;X- Nf3V- r?2`2 i?2 bm#/BpB@
bBQM Bb �HbQ i?`22- �`2 2t+22/BM;Hv `�`2X h?2 T`2p�H2M+2 Q7 i?2 ;`QmTBM; #v irQb
BM KmbB+ K�v �HH `2H�i2 #�+F iQ i?2 #Q/v �M/ #BT2/�HBbKX h?mb- 7Q` i?2 HBbi2M2`-
Bi rQmH/ K�F2 b2Mb2 iQ mb2 i?Bb b�K2 KQiQ` bvbi2K iQ �B/ rBi? i?2 T2`+2TiBQM
Q7 KmbB+ r?2M HBbi2MBM;X

q?2M i?2 KQiQ` bvbi2K `2bQM�i2b rBi? i?2 BMTmi #2+�mb2 i?2`2 Bb �M 2tBbiBM;
KQiQ` T`Q;`�K i?�i Bb � ;QQ/ K�i+?- i?2 #`�BM Bb 2bb2MiB�HHv `mMMBM; i?Bb T`Q@
;`�K �b B7 Bi r2`2 T`2T�`BM; iQ KQp2X h?Bb KQiQ` TH�M #2+QK2b T�`i Q7 i?2
BMi2`M�H KQ/2H Q7 i?2 �m/BiQ`v BMTmic i?2 #`�BMǶb �#BHBiv iQ KQp2 i?2 #Q/v Bb
;mB/BM; �M/ +QMbi`�BMBM; Bib T`2/B+iBQMb �#Qmi KmbB+X .Bz2`2Mi TB2+2b Q7 KmbB+
+�M 2M;�;2 i?2 KQiQ` bvbi2K BM /Bz2`2Mi r�vb �M/ iQ /Bz2`2Mi /2;`22bX �M/
QMHv r?2M KQiQ` TH�Mb �`2 bm{+B2MiHv 2M;�;2/ +QmH/ i?2 #Q/v #2;BM iQ 722H �
TmHH iQr�`/b 7mH}HHBM; i?�i TH�M �M/ �+im�HHv KQpBM; BM �++Q`/�M+2 rBi? BiX
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_2b2�`+? �BKb

h?2 +m``2Mi /Bbb2`i�iBQM BMp2biB;�i2/ i?2 2z2+ib Q7 Tbv+?QHQ;B+�H- KmbB+�H- �M/
�+QmbiB+�H 72�im`2b Q7 KmbB+ QM M2m`�H 2Mi`�BMK2Mi Q7 i?2 KQiQ` bvbi2KX aim/v
R +QM+2`M2/ i?2 2z2+ib Q7 ;`QQp2 QM M2m`�H 2Mi`�BMK2Mi BM SJ*- mbBM; � bm#b2i
Q7 biBKmHB i?�i ?�p2 #22M `�i2/ QM �KQmMi Q7 T2`+2Bp2/ ;`QQp2 UC�M�i� 2i �HX-
kyRkVX aim/v k +QM+2`M2/ i?2 KmbB+�H 72�im`2 Q7 bvM+QT�iBQM- r?B+? Bb `2H�i2/
iQ � b2Mb2 Q7 ;`QQp2 UqBi2F 2i �HX- kyR9VX *H�p2 `?vi?Kb rBi? p�`vBM; /2;`22b Q7
bvM+QT�iBQM r2`2 TH�v2/ 7Q` T�`iB+BT�Mib iQ BMp2biB;�i2 Bib 2z2+ib QM KQp2K2Mi
bvM+?`QMBx�iBQM �M/ M2m`�H 2Mi`�BMK2MiX aim/v j +QM+2`M2/ �+QmbiB+�H 72�im`2b
Q7 KmbB+ i?�i ?�p2 #22M 7QmM/ iQ +QMi`B#mi2 iQ ;`QQp2- �M/ BMp2biB;�i2/ i?2B`
2z2+ib QM KQp2K2Mi bvM+?`QMBx�iBQM �M/ M2m`�H 2Mi`�BMK2MiX
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aim/v R, Sbv+?QHQ;B+�H �bT2+ib Q7 JmbB+ U622HBM;b Q7 :`QQp2V

h?2 �#BHBiv iQ T2`+2Bp2 � #2�i BM KmbB+ Bb � `2H�iBp2Hv m#B[mBiQmb bFBHH- r?2i?2`
i?2 `?vi?Kb �`2 bBKTH2 �M/ QM@#2�i Q` +QKTH2t �M/ bvM+QT�i2/X L2m`�H Qb+BH@
H�iBQMb �`2 i?Qm;?i iQ mM/2`HB2 i?Bb �#BHBiv UJX CX o2H�b+Q � G�`;2- kyRRV- �M/
bim/B2b mbBM; Jf11: ?�p2 /2KQMbi`�i2/ M2m`�H 2Mi`�BMK2Mi iQ i?2 #2�i 7`2@
[m2M+v Q7 BbQ+?`QMQmb U6mDBQF� 2i �HX- kyRkc aMv/2` � G�`;2- kyy8V �b r2HH �b
+QKTH2t ULQx�`�/�M- S2`2ix- � E2HH2`- kyRec LQx�`�/�M 2i �HX- kyR8V `?vi?KbX
aBKBH�` 2pB/2M+2 ?�b �HbQ #22M 7QmM/ BM BM7�Mib- mM/2`b+Q`BM; i?2 m#B[mBiv Q7 i?2
T`QT2MbBiv iQ /2p2HQT i?2 �#BHBiv iQ T2`+2Bp2 � #2�i BM KmbB+ U*B`2HHB- aTBM2HHB-
LQx�`�/�M- � h`�BMQ`- kyRec >QMBM;- G�/BMB;- >�/2M- � qBMFH2`- kyyNVX PM2
T`QTQb2/ K2+?�MBbK 7Q` M2m`�H 2Mi`�BMK2Mi iQ i?2 #2�i Bb M2m`�H `2bQM�M+2
UG�`;2 � aMv/2`- kyyNV- r?B+? TQbBib i?�i M2m`QMb bvM+?`QMBx2 i?2B` }`BM; rBi?
T2`BQ/B+BiB2b T`2b2Mi BM i?2 biBKmHmbX AM i?Bb r�v- i?2 #`�BM Bb �#H2 iQ ;2M2`�i2 �
KQ/2H Q7 i?2 biBKmHmb �M/ K�F2 T`2/B+iBQMb �#Qmi ?Qr i?2 biBKmHmb rBHH mM7QH/
Qp2` iBK2X h?Bb M2m`�H 2Mi`�BMK2Mi �HbQ �TT2�`b iQ #2 +`Qbb@KQ/�H- bm+? i?�i
�m/BiQ`v Qb+BHH�iBQMb K�v 2Mi`�BM pBbm�H +Q`iB+2b- 7Q` 2t�KTH2 U1b+Q{2` 2i �HX-
kyR8VX h?mb- M2m`�H 2Mi`�BMK2Mi K�v #2 i?Qm;?i Q7 �b � ;HQ#�H K2+?�MBbK #v
r?B+? i?2 #`�BM Bb �#H2 iQ K�F2 mb27mH T`2/B+iBQMb �#Qmi iBKBM; Q7 7mim`2 2p2MibX

h?2Q`B2b Q7 T`2/B+iBp2 +Q/BM; bm;;2bi i?�i i?2 #`�BM +`2�i2b � KQ/2H Q7 b2MbQ`v
BMTmi- �M/ i?�i i?Bb KQ/2H Bb mb2/ iQ ;2M2`�i2 T`2/B+iBQMb �#Qmi 7mim`2 2p2Mib
U6`BbiQM- kyRyVX h?2 #`�BM rBHH rQ`F iQ K�i+? i?2 BM+QKBM; b2MbQ`v BM7Q`K�iBQM
rBi? bQK2 2tBbiBM; KQ/2H #v K�tBKBxBM; i?2 Kmim�H BM7Q`K�iBQM #2ir22M i?2KX
"v +QMiBMm�HHv +QKT�`BM; b2MbQ`v BMTmi rBi? i?2 QmiTmi Q7 i?2 KQ/2H- i?2 #`�BM
Bb �#H2 iQ 2p�Hm�i2 Bib T2`7Q`K�M+2- �M/ �Mv T`2/B+iBQM 2``Q`b K�v #2 mb2/ iQ
mT/�i2 i?2 KQ/2H Uommbi � qBi2F- kyR9VX AM #2�i T2`+2TiBQM- KQiQ` TH�MMBM;
�`2�b �`2 i?Qm;?i iQ #2 BMpQHp2/ BM T`2/B+iBM; i?2 iBKBM; Q7 7mim`2 #2�ib U*?2M
2i �HX- kyy3c S�i2H � Ap2`b2M- kyR9VX S�i2H �M/ Ap2`b2M UkyR9V T`QTQb2 i?�i
KQiQ` TH�MMBM; `2;BQMb /`�r QM i?2B` 2tT2`B2M+2 rBi? T2`BQ/B+ KQp2K2Mi U2X;X-
r�HFBM;V #v bBKmH�iBM; i?2b2 KQp2K2Mib BM �M 2zQ`i iQ T`2/B+i 7mim`2 �m/BiQ`v
2p2MibX h?Bb rQmH/ bm;;2bi i?�i M2m`�H KQ/2Hb Q7 KmbB+ �M/ KQp2K2Mi �`2
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bBKBH�`- �i H2�bi 7Q` KmbB+ r?2`2 � #2�i +�M #2 T2`+2Bp2/X

:Bp2M i?2 Qb+BHH�iQ`v M�im`2 Q7 M2m`QMb �M/ KmbB+�H #2�ib- i?2 M2m`�H `2bQM�M+2
7`�K2rQ`F T`QpB/2b � TH�mbB#H2 K2+?�MBbK 7Q` +QKKmMB+�iBQM #2ir22M b2MbQ`v
UBX2X- �m/BiQ`vV �M/ KQiQ` �`2�b Q7 i?2 #`�BMX AM T�`iB+mH�`- i?2 Qb+BHH�iQ`v
�+iBpBiv Q7 � KQiQ` T`Q;`�K i?�i +Q``2bTQM/b rBi? i?2 Qb+BHH�iQ`v �+iBpBiv BM
�m/BiQ`v �`2�b rBHH BM+`2�b2 pB� bvM+?`QMBx�iBQM Q7 M2m`QM�H TQTmH�iBQMbX h?2
QmiTmi 7`QK i?Bb KQiQ` T`Q;`�K K�v i?2M 722/ #�+F iQ �m/BiQ`v �`2�b iQ +`2�i2
� i2KTQ`�H 2tT2+i�M+v 7Q` � 7mim`2 �m/BiQ`v 2p2MiX

"`�BM BK�;BM; rQ`F ?�b 7QmM/ bmTTQ`i 7Q` i?2 B/2� i?�i i?2 KQiQ` bvbi2K Bb
BMpQHp2/ BM #2�i T2`+2TiBQMX lbBM; J1:- 6mDBQF� 2i �HX UkyRkV 7QmM/ i?�i r?BH2
HBbi2MBM; iQ BbQ+?`QMQmb b2[m2M+2b- TQr2` BM i?2 #2i�@#�M/ Qb+BHH�i2/ BM � K�M@
M2` i?�i r�b bvM+?`QMBx2/ rBi? i?2 biBKmHmbX lbBM; � #2�K7Q`KBM; HQ+�HBx�iBQM
T`Q+2/m`2- i?2v 7QmM/ bB;MB}+�Mi #2i�@#�M/ T?�b2 +Q?2`2M+2 #2ir22M T`BK�`v
�m/BiQ`v �`2�b �M/ bmTTH2K2Mi�`v KQiQ` �`2� UaJ�VX lbBM; 7J_A- :`�?M �M/
"`2ii UkyydV 7QmM/ i?�i `?vi?Kb i?�i �`2 2�bB2` iQ `2T`Q/m+2 #v i�TTBM; �HbQ
2HB+Bi2/ KQ`2 �+iBpBiv BM KQiQ` TH�MMBM; �`2�b bm+? �b aJ� �M/ ":X

A7 KQiQ` TH�MMBM; �`2�b �`2 �+iBp�iBM; +2`i�BM KQiQ` T`Q;`�Kb r?BH2 HBbi2MBM;
iQ `?vi?Kb- Bi Bb �HbQ TQbbB#H2 i?�i i?Bb �+iBp�iBQM rBHH T`BK2 KQp2K2Mi i?�i Bb
�bbQ+B�i2/ rBi? i?�i KQiQ` T`Q;`�KX ǳ:`QQp2Ǵ Bb � ?B;?@H2p2H KmbB+�H 72�im`2
`272``BM; iQ KmbB+ i?�i +QKT2Hb bvM+?`QMQmb KQp2K2Mi UC�M�i� 2i �HX- kyRkc
J�/BbQM- kyyec qBi2F 2i �HX- kyR9VX *QMbBbi2Mi rBi? i?Bb B/2�- C�M�i� 2i �HX
UkyRkV 7QmM/ i?�i T�`iB+BT�MibǶ i�TTBM; r�b i2KTQ`�HHv �HB;M2/ rBi? i?2 T2`B@
Q/B+BiB2b T`2b2Mi BM � KmbB+�H 2t+2`Ti r?2M i?2 2t+2`Ti r�b +QMbB/2`2/ ?B;? BM
;`QQp2 U�b `�i2/ #v � b2T�`�i2 ;`QmT Q7 T�`iB+BT�MibVX h?Bb bm;;2bib i?�i i?2
M2m`�H `2bQM�M+2 Q7 KQiQ` TH�MMBM; �`2�b rBi? �m/BiQ`v �`2�b Bb ;`2�i2` r?2M
Bi Bb /`Bp2M #v KmbB+ i?�i Bb ?B;? BM ;`QQp2X

aimT�+?2` 2i �HX UkyRjV 7QmM/ 2pB/2M+2 BM bmTTQ`i Q7 i?2 MQiBQM i?�i ;`QQp2 T`27@
2`2MiB�HHv 2M;�;2b i?2 KQiQ` bvbi2KX S�`iB+BT�Mib HBbi2M2/ iQ ?B;?@ Q` HQr@;`QQp2
KmbB+ r?BH2 bBM;H2@TmHb2 hJa r�b �TTHB2/ Qp2` T`BK�`v KQiQ` +Q`i2t 2Bi?2` QM@
#2�i Q` Qz@#2�iX h?Bb T`Q+2/m`2 2HB+Bib KQiQ`@2pQF2/ TQi2MiB�Hb UJ1SbV BM i?2
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+Q``2bTQM/BM; Kmb+H2b Q7 i?2 #Q/v- BM i?Bb +�b2 i?2 �`KX am`7�+2 2H2+i`Q/2b
QM i?2 �`K r2`2 mb2/ iQ K2�bm`2 i?2 K�;MBim/2 Q7 J1Sb BM `2bTQMb2 iQ i?2
hJa TmHb2bX h?2v 7QmM/ i?�i J1Sb r2`2 ;`2�i2` r?BH2 T�`iB+BT�Mib HBbi2M2/ iQ
?B;?@;`QQp2 KmbB+- bm;;2biBM; i?�i i?2 KQiQ` bvbi2K r�b T`272`2MiB�HHv 2M;�;2/X
h?mb- i?2 TQi2MiB�H 2z2+ib Q7 ?B;?@;`QQp2 KmbB+ K�v 2M+QKT�bb T`BK�`v KQiQ`
+Q`i2t �b r2HH �b KQiQ` TH�MMBM; �`2�b- T`2T�`BM; i?2 #Q/v iQ KQp2 BM � K�MM2`
i?�i Bb i2KTQ`�HHv �HB;M2/ rBi? i?2 biBKmHmbX

h?2 +m``2Mi bim/v bQm;?i iQ 2ti2M/ i?2 }M/BM;b Q7 aimT�+?2` 2i �HX UkyRjV #v
BMp2biB;�iBM; r?2i?2` 2Mi`�BMK2Mi iQ i?2 #2�i 7`2[m2M+v BM KQiQ` TH�MMBM; �`@
2�b rQmH/ /Bz2` 7Q` ?B;?@ p2`bmb HQr@;`QQp2 KmbB+X JmbB+�H 2t+2`Tib p�`vBM; BM
�KQmMi Q7 T2`+2Bp2/ ;`QQp2 UC�M�i� 2i �HX- kyRkV r2`2 T`2b2Mi2/ iQ T�`iB+BT�Mib
r?BH2 11: /�i� r2`2 `2+Q`/2/X 11: /�i� r2`2 bm#D2+i2/ iQ A*� iQ B/2MiB7v A*b
Q7 �+iBpBivX L2ti- /BTQH2 KQ/2Hb r2`2 mb2/ iQ b2H2+i A*b i?�i r2`2 rBi?BM `2;BQMb
Q7 BMi2`2bi UT`2KQiQ`- �m/BiQ`v- �M/ pBbm�H +Q`iB+2bVX L2m`�H 2Mi`�BMK2Mi iQ i?2
#2�i 7`2[m2M+v r�b K2�bm`2/ 7Q` �HH A*bX Ai r�b T`2/B+i2/ i?�i T`2KQiQ` A*b
rQmH/ 2Mi`�BM iQ i?2 #2�i 7`2[m2M+v Q7 �HH biBKmHB- #mi b?Qr i?2 ;`2�i2bi 2Mi`�BM@
K2Mi 7Q` ?B;?Ĝ;`QQp2 KmbB+ �M/ i?2 HQr2bi 7Q` HQrĜ;`QQp2 KmbB+X �Hi?Qm;? r2
/B/ 2tT2+i �m/BiQ`v �M/ pBbm�H A*b iQ 2Mi`�BM iQ �HH biBKmHB- r2 /B/ MQi T`2/B+i
� /Bz2`2M+2 BM 2Mi`�BMK2Mi 7Q` KmbB+ rBi? /Bz2`2Mi �KQmMib Q7 ;`QQp2X

J2i?Q/b

S�`iB+BT�Mib

1H2p2M T�`iB+BT�Mib rBi? b2H7@`2TQ`i2/ MQ`K�H ?2�`BM; r2`2 `2+`mBi2/ 7`QK i?2
_v2`bQM lMBp2`bBiv Tbv+?QHQ;v bim/2Mi T�`iB+BT�Mi TQQHX "�b2/ QM b2H7@`2TQ`i-
irQ r2`2 H27i@?�M/2/- i?`22 ?�/ T2`72+i TBi+?- b2p2M +QMbB/2`2/ i?2Kb2Hp2b Km@
bB+�H- �M/ bBt r2`2 KmbB+�HHv �+iBp2 �i i?2 iBK2 Q7 i2biBM; UTH�vBM; Q` bBM;BM;
BM � ;`QmT Q` QM i?2B` QrMVX h?2v ?�/ �M �p2`�;2 Q7 d v2�`b Q7 KmbB+�H 2tT2@
`B2M+2 rBi? � `�M;2 Q7 R iQ R3 v2�`bX h?Bb bim/v r�b �TT`Qp2/ #v i?2 _v2`bQM
_2b2�`+? 1i?B+b "Q�`/ �M/ �HH T�`iB+BT�Mib +QKTH2i2/ BM7Q`K2/ +QMb2Mi T`BQ`

ky



iQ i?2 bim/vX

"�b2/ QM i?2 �+?B2p2/ 2z2+i bBx2 Q7 T`2pBQmb rQ`F Uηk 4 yXekc LQx�`�/�M 2i �HX-
kyRRV- � b�KTH2 bBx2 +�H+mH�iBQM `2p2�H2/ i?�i � M Q7 7Qm` rQmH/ #2 M2+2bb�`vX

aiBKmHB

h?B`iv TB2+2b Q7 KmbB+ `2T`2b2MiBM; ?B;?@ K2/BmK@ �M/ HQr@;`QQp2 r2`2 b2H2+i2/
QM i?2 #�bBb Q7 `�iBM;b T`QpB/2/ #v C�M�i� 2i �HX UkyRkV 1t+2`Tib r2`2 `2bi`B+i2/
iQ i?2 }`bi jy b2+QM/b Q7 2�+? TB2+2 QM i?2 #�bBb Q7 T`2pB2rb �p�BH�#H2 QM i?2
BhmM2b JmbB+ aiQ`2 U�TTH2- AM+XVX h?2 i2KTQ Q7 2�+? 2t+2`Ti r�b 2ti`�+i2/
K�Mm�HHv #v i?2 }`bi �mi?Q`X a2p2M 2t+2`Tib ?�/ i2KTB i?�i +?�M;2/ Qp2` i?2
+Qm`b2 Q7 i?2 2t+2`Ti �M/ r2`2 i?mb 2t+Hm/2/ 7`QK �M�HvbBbX3 a22 h�#H2 3 BM
�TT2M/Bt � 7Q` � +QKTH2i2 HBbi Q7 i?2 2t+2`Tib mb2/X

S`Q+2/m`2

S�`iB+BT�Mib r2`2 b2�i2/ �i � +QKTmi2` BM � bQmM/@�ii2Mm�i2/ +?�K#2`X aiBK@
mHmb T`2b2Mi�iBQM r�b +QMi`QHH2/ mbBM; S`2b2Mi�iBQM bQ7ir�`2 UL2m`Q#2?�pBQ`�H
avbi2KbV `mMMBM; QM � S*X 1t+2`Tib r2`2 TH�v2/ Qp2` GQ;Bi2+? wRjy HQm/bT2�F@
2`b BM irQ #HQ+FbX 1�+? #HQ+F +QMi�BM2/ QM2 T`2b2Mi�iBQM Q7 2�+? 2t+2`TiX h?2
Q`/2` Q7 T`2b2Mi�iBQM rBi?BM #HQ+Fb r�b BM/BpB/m�HHv `�M/QKBx2/X S�`iB+BT�Mib
T`2bb2/ i?2 ǳbT�+2Ǵ #�` QM i?2 F2v#Q�`/ iQ BMBiB�i2 2�+? 2t+2`TiX S�`iB+BT�Mib
r2`2 �bF2/ iQ HBbi2M iQ 2�+? 2t+2`Ti +�`27mHHv #mi iQ `27`�BM 7`QK KQpBM;X

11: /�i� r2`2 `2+Q`/2/ mbBM; � e9@+?�MM2H "BQa2KB �+iBp2hrQ bvbi2K �M/
r2`2 /B;BiBx2/ �i 8Rk >xX �M�Hvb2b r2`2 +�``B2/ Qmi mbBM; � +QK#BM�iBQM Q7
+mbiQK J�hG�" Up2`bBQM _kyRe�c h?2 J�i?rQ`Fb- AM+XV b+`BTib �M/ 11:G�"
Up2`bBQM RjX8X9#c .2HQ`K2 � J�F2B;- kyy9VX

S`2T`Q+2bbBM; �M/ AM/2T2M/2Mi *QKTQM2Mib �M�HvbBbX hQ BKT`Qp2 i?2 [m�HBiv
3h?Bb r�b /2i2`KBM2/ UmM7Q`imM�i2HvV �7i2` /�i� ?�/ �H`2�/v #22M +QHH2+i2/X *Q``2+iBQMb

7Q` i?2 TQbbB#BHBiv Q7 ?2i2`Q;2M2Biv Q7 p�`B�M+2 �`2 T`2b2Mi2/ #2HQrX
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Q7 i?2 A*� /2+QKTQbBiBQM- p�`BQmb T`2T`Q+2bbBM; bi2Tb r2`2 2t2+mi2/ UAX qBM@
FH2`- .2#2M2`- JmHH2`- � h�M;2`K�MM- kyR8VX GQr@7`2[m2M+v /`B7i Bb � +QKKQM
MQM@bi�iBQM�`v �`iB7�+i- r?B+? ?�b i?2 TQi2MiB�H iQ /2i`�+i 7`QK i?2 `2HB�#BHBiv
�M/ /BTQH�`Biv Q7 i?2 A*b U.2#2M2`- h?Q`M2- a+?M2B/2`- � oBQH�- kyRyVX GQr@
7`2[m2M+v /`B7i +�M #2 `2KQp2/ rBi? � ?B;?@T�bb }Hi2` �i R >x Q` �#Qp2 UAX
qBMFH2` 2i �HX- kyR8VX >Qr2p2`- bBM+2 r2 r2`2 BMi2`2bi2/ BM #2�i 7`2[m2M+B2b
M2�` R >x- irQ T`2T`Q+2bbBM; TBT2HBM2b r2`2 M2+2bb�`v, QM2 rBi? � ?B;?@T�bb
}Hi2` �i R >x iQ Q#i�BM i?2 A*� r2B;?ib- �M/ � b2+QM/ rBi? � ?B;?@T�bb }Hi2`
�i yXR >x iQ Q#i�BM �+iBpBiv rBi?BM 2�+? 2H2+i`Q/2X h?2 A*� r2B;?ib 7`QK i?2
}`bi TBT2HBM2 r2`2 i?2M mb2/ rBi? i?2 T`2T`Q+2bb2/ 2H2+i`Q/2 �+iBpBiv 7`QK i?2
b2+QM/ TBT2HBM2 BM Q`/2` iQ Q#i�BM A* �+iBpBiv i?�i r�b 7`22 Q7 HQr@7`2[m2M+v
/`B7iX

6Q` i?2 }`bi TBT2HBM2- `�r 11: /�i� r2`2 ?B;?@T�bb }Hi2`2/ �i R >x mbBM; i?2
11:G�" 7mM+iBQM TQTn22;7BHiM2rX "�/ +?�MM2Hb r2`2 B/2MiB}2/ mbBM; i?2
+H2�Mn`�r/�i� THm;BMX h?Bb THm;BM rQ`Fb #v }`bi rBM/QrBM; i?2 /�i� BMiQ R@
b2+QM/ MQM@Qp2`H�TTBM; rBM/QrbX AM 2�+? rBM/Qr- 2�+? +?�MM2H Bb BMi2`TQH�i2/
#�b2/ QM �HH Qi?2` +?�MM2Hb- �M/ i?Bb BMi2`TQH�iBQM Bb +Q``2H�i2/ rBi? i?2 �+im�H
/�i� 7`QK i?�i +?�MM2HX A7 i?Bb +Q``2H�iBQM Bb HQr2` i?�M yX3- i?2 +?�MM2H Bb
~�;;2/ 7Q` i?2 ;Bp2M rBM/QrX �Mv +?�MM2H rBi? ~�;b BM KQ`2 i?�M ?�H7 Q7 i?2
rBM/Qrb Bb `2D2+i2/X .�i� r2`2 i?2M `2`272`2M+2/ iQ i?2 �p2`�;2- �M/ HBM2 MQBb2
r�b `2KQp2/ UTQTn+H2�MHBM2VX a2+iBQMb Q7 /�i� r?2`2 MQ KmbB+ r�b T`2b2Mi2/
UBX2X- r?BH2 2Mi2`BM; `2bTQMb2b QM i?2 +QKTmi2`V r2`2 `2KQp2/ UTQTn2TQ+?V- �M/
i?2 `2K�BMBM; /�i� r2`2 bm#D2+i2/ iQ i?2 2ti2M/2/ p2`bBQM Q7 i?2 AM7QK�t A*�
U"2HH � a2DMQrbFB- RNN8V �b BKTH2K2Mi2/ BM 11:G�" UTQTn`mMB+�VX

AM i?2 b2+QM/ TBT2HBM2- `�r 11: /�i� r2`2 ?B;?@T�bb }Hi2`2/ �i yXR >xX *?�MM2Hb
i?�i r2`2 B/2MiB}2/ �b #�/ BM i?2 }`bi TBT2HBM2 r2`2 `2KQp2/X �HH Qi?2` +?�MM2Hb
r2`2 `272`2M+2/ iQ i?2 �p2`�;2 �M/ 2TQ+?2/X L2ti- i?2 A*� r2B;?ib �M/ bT?2`BM;
K�i`B+2b UBX2X- 11:XB+�r2B;?ib �M/ 11:XB+�bT?2`2V Q#i�BM2/ 7`QK i?2 }`bi
TBT2HBM2 r2`2 mb2/ rBi? i?2 2H2+i`Q/2 /�i� 7`QK i?2 b2+QM/ TBT2HBM2 iQ +QKTmi2
A* �+iBpBivX

kk



_2;BQMb Q7 BMi2`2bi r2`2 /2}M2/ #�b2/ QM "`Q/K�MM �`2�b U"�V, i?2 SJ*
`2;BQM +QKT`Bb2/ "�e- i?2 �m/BiQ`v +Q`i2t `2;BQM +QKT`Bb2/ "�9R- "�9k- �M/
"�kk- �M/ i?2 pBbm�H +Q`i2t `2;BQM +QKT`Bb2/ "�Rd- "�R3- �M/ "�RNX AM Q`/2`
iQ HQ+�HBx2 +QKTQM2Mib rBi? `2bT2+i iQ i?2b2 i�`;2i #`�BM `2;BQMb- 2[mBp�H2Mi
/BTQH2 KQ/2Hb r2`2 }i iQ 2�+? A* UTQTn/BT7BiVX A*b r2`2 MQi +QMbB/2`2/ 7Q`
�M�HvbBb B7 i?2 `2bB/m�H p�`B�M+2 Q7 Bib +Q``2bTQM/BM; /BTQH2 KQ/2H r�b H2bb i?�M
R8WX 6Q` 2�+? `2;BQM Q7 BMi2`2bi- �M A* r�b b2H2+i2/ B7 Bib h�H�B`�+? +QQ`/BM�i2b
r2`2 rBi?BM 3Xee KKN Q7 i?2 i�`;2i #`�BM `2;BQM- mbBM; i?2 h�H�B`�+? .�2KQM
UG�M+�bi2` 2i �HX- RNNd- kyyyVX

1Mi`�BMK2Mi �M�HvbBbX h?2 7QHHQrBM; bi2Tb r2`2 BKTH2K2Mi2/ iQ /2i2`KBM2 2t@
i2Mi Q7 2Mi`�BMK2Mi BM 2�+? A*,

RX h?2 �+iBpBiv BM i?2 irQ T`2b2Mi�iBQMb Q7 2�+? 2t+2`Ti r�b �p2`�;2/ BM
i?2 iBK2 /QK�BM UiQ `2p2�H T?�b2@HQ+F2/ �+iBpBivV �M/ bm#D2+i2/ iQ � 7�bi
6Qm`B2` i`�Mb7Q`K rBi? #BM rB/i? Q7 yXyjRk >xX

kX h?2 MQBb2 ~QQ` r�b `2KQp2/ 7`QK 2�+? #BM #v bm#i`�+iBM; �+iBpBiv BM i?2
bm``QmM/BM; #BMb �b BM LQx�`�/�M 2i �HX UkyRRVX

jX h?2 2ti2Mi Q7 2Mi`�BMK2Mi r�b /2}M2/ �b i?2 K�tBKmK p�Hm2 �+`Qbb i?2
2H2p2M 7`2[m2M+v #BMb +2Mi2`2/ QM i?2 #2�i 7`2[m2M+vRyX � i@i2bi r�b mb2/
iQ 2Mbm`2 i?�i i?Bb p�Hm2 r�b bB;MB}+�MiHv ;`2�i2` i?�M x2`Q UBX2X- i?�i i?2
T2�F r�b �#Qp2 i?2 MQBb2 ~QQ`VX

6Q` T�`iB+BT�Mib rBi? KmHiBTH2 bQm`+2b HQ+�HBx2/ BM i?2 b�K2 `2;BQM- QMHv i?2
K�tBKmK 2Mi`�BMK2Mi p�Hm2 r�b bm#D2+i2/ iQ �M�HvbBbX 6Q` T�`iB+BT�Mib rBi?Qmi
�Mv bQm`+2b HQ+�HBx2/ iQ � ;Bp2M `2;BQM- i?2 2Mi`�BMK2Mi p�Hm2 r�b b2i iQ x2`Q
UBX2X- MQ 2Mi`�BMK2Mi BM i?�i `2;BQMVX

Nh?2 HQ+�HBx�iBQM T`Q+2/m`2 +`2�i2b � j. +m#2 +2Mi2`2/ QM i?2 ;Bp2M h�H�B`�+? +QQ`/BM�i2bX
h?2 +m#2 2ti2M/b 8 KK QM �HH bB/2b `2bmHiBM; BM � iQi�H bBx2 Q7 RR t RR t RR KKX h?2 7m`i?2bi
/Bbi�M+2 7`QK i?2 +2Mi2` Q7 i?2 +m#2 iQ i?2 2/;2 UBX2X- i?2 +Q`M2` Q7 i?2 +m#2V Bb 3Xee KKX

Ryh?2 K�tBKmK r�b mb2/ BMbi2�/ Q7 i?2 K2�M #2+�mb2 �V i?2 biBKmHB r2`2 MQi +QKTmi�@
iBQM�HHv ;2M2`�i2/- bQ r2 +�MMQi �bbmK2 i?2 i2KTQ r�b T2`72+iHv +QMbBbi2Mi i?`Qm;?Qmi 2�+?
2t+2`Ti- �M/ #V i?2 i2KTQ r�b 2ti`�+i2/ K�Mm�HHv 7Q` 2�+? 2t+2`Ti �M/ bQ r2 +�MMQi �bbmK2
i?2v �`2 2t�+iX

kj



_2bmHib

6Q` i?2 SJ* `2;BQM i?2`2 r2`2 k T�`iB+BT�Mib 7Q` r?QK i?2`2 r�b MQ A* 7QmM/-
�M/ 7Q` i?2 �m/BiQ`v +Q`i2t `2;BQM i?2`2 r2`2 8 T�`iB+BT�MibX h?2b2 +2HHb r2`2
�bbB;M2/ � p�Hm2 Q7 x2`QX �HH `2K�BMBM; 2Mi`�BMK2Mi b+Q`2b r2`2 bB;MB}+�MiHv
�#Qp2 i?2 MQBb2 ~QQ` Ua22 h�#H2 N BM �TT2M/Bt �VX

� QM2@r�v �LPo� rBi? "`�BM _2;BQM US`2KQiQ`- �m/BiQ`v- �M/ oBbm�HV �b
i?2 rBi?BM@bm#D2+ib 7�+iQ` `2p2�H2/ i?�i i?2 K�;MBim/2 Q7 2Mi`�BMK2Mi /Bz2`2/
�+`Qbb #`�BM `2;BQMb U6Uk-kyV 4 R8Xdj- T I XyyRVRRX oBbm�H ?�/ i?2 ?B;?2bi H2p2H
Q7 2Mi`�BMK2Mi UK2�M 4 yXykee ƒoV 7QHHQr2/ #v S`2KQiQ` UK2�M 4 yXyRe3 ƒoV
�M/ �m/BiQ`v UK2�M 4 yXyyd8 ƒoVX "2+�mb2 Q7 i?2 H�`;2 /Bz2`2M+2b BM K�;MBim/2
Q7 2Mi`�BMK2Mi �+`Qbb #`�BM `2;BQMb i?2 2z2+i Q7 ;`QQp2 +�i2;Q`v r�b �bb2bb2/
mbBM; i?`22 QM2@r�v �LPo�bX

:`QQp2 *�i2;Q`v ?�/ � bB;MB}+�Mi 2z2+i BM i?2 S`2KQiQ` _2;BQM U6Uk-kyV 4
8XR8e- T 4 XyR8V- r?2`2BM 2Mi`�BMK2Mi r�b ;`2�i2` 7Q` ?B;?@;`QQp2 KmbB+ UK2�M
4 yXyRde ƒoV �M/ KB/@;`QQp2 KmbB+ UK2�M 4 yXyR3k ƒoV i?�M HQr@;`QQp2 Km@
bB+ UK2�M 4 yXyR98 ƒoc 6B;m`2 9 �VX :`QQp2 *�i2;Q`v r�b MQi bB;MB}+�Mi 7Q`
�m/BiQ`v U6Uk-kyV 4 RX8jj- T 4 Xk9c 6B;m`2 9 #V Q` oBbm�H _2;BQMb U6Uk-kyV 4
kXjk8- T 4 XRkc 6B;m`2 9 +VXRk

hQ 2tTHQ`2 r?�i 72�im`2b Q7 KmbB+ KB;?i +QMi`B#mi2 iQ 2Mi`�BMK2Mi- r2 `�M �
b2`B2b Q7 +Q``2H�iBQMb #2ir22M i?2 2ti2Mi Q7 2Mi`�BMK2Mi �M/ p�`BQmb �+QmbiB+
72�im`2b T`2pBQmbHv 7QmM/ iQ KQ/mH�i2 ;`QQp2- bT2+B}+�HHv 2p2Mi /2MbBiv- #2�i
b�HB2M+2- i2KTQ- �M/ HQr@7`2[m2M+v bT2+i`�H ~mt UC�M�i� 2i �HX- kyRkc J�/BbQM
2i �HX- kyRRc aimT�+?2` 2i �HX- kyReVX h?2 QMHv bB;MB}+�Mi +Q``2H�iBQMb BMpQHp2/
i2KTQX �b BHHmbi`�i2/ BM 6B;m`2 8- bHQr2` #2�i `�i2b r2`2 �bbQ+B�i2/ rBi? ;`2�i2`

RRJ�m+?HvǶb i2bi BM/B+�i2/ i?�i i?2 �bbmKTiBQM Q7 bT?2`B+Biv ?�/ #22M pBQH�i2/ UχkUkV 4
yX9d9- T 4 Xyj8V- #mi :`22M?Qmb2@:2Bbb2` +Q``2+i2/ T@p�Hm2b r2`2 biBHH bB;MB}+�Mi Uϵ 4 yXee-
T I XyyRVX �//BiBQM�HHv- �M �LPo� rBi? i?2 x2`Q 2Mi`�BMK2Mi p�Hm2b `2KQp2/ UBX2X- i`2�iBM;
i?2K �b KBbbBM; p�Hm2bV r�b �HbQ biBHH bB;MB}+�Mi U6Uk-kjV 4 eXeR3- T 4 Xyy89VX

RkJ�m+?HvǶb i2bi 7Q` 2�+? "`�BM _2;BQM r�b MQi bB;MB}+�Mi- BM/B+�iBM; i?�i i?2 �bbmKTiBQM
Q7 bT?2`B+Biv ?�/ #22M K2iX �//BiBQM�HHv- �LPo�b r2`2 `mM rBi? i?2 x2`Q 2Mi`�BMK2Mi p�Hm2b
`2KQp2/ UBX2X- i`2�iBM; i?2K �b KBbbBM; p�Hm2bV- �M/ �HH ;�p2 bBKBH�` `2bmHib �b H2�pBM; i?2K
BMX
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6B;m`2 9X L2m`�H 2Mi`�BMK2Mi iQ i?2 #2�i Q7 M�im`�H KmbB+X U�V L2m`�H 2Mi`�BM@
K2Mi iQ i?2 #2�i 7`2[m2M+v BM T`2KQiQ` +Q`i2t U"�eV r�b bB;MB}+�MiHv ;`2�i2`
7Q` ?B;?@ �M/ KB/@;`QQp2 bQM;b i?�M 7Q` HQr@;`QQp2 bQM;bX 1Mi`�BMK2Mi BM U#V
�m/BiQ`v U"�9R- "�9k- "�kkV �M/ U+V pBbm�H U"�Rd- "�R3- "�RNV +Q`iB+2b /B/
MQi /Bz2` �+`Qbb ;`QQp2 +�i2;Q`B2bX 1``Q` #�`b `2T`2b2Mi bi�M/�`/ 2``Q`X

H2p2Hb Q7 2Mi`�BMK2Mi BM SJ* U` 4 @Xd8- T I XyyRV- �m/BiQ`v U` 4 @Xd3- T I XyyRV-
�M/ oBbm�H �`2�b U` 4 @X3y- T I XyyRVXRj

.Bb+mbbBQM

h?2 +m``2Mi bim/v 7QmM/ 2pB/2M+2 7Q` BM+`2�b2/ M2m`�H 2Mi`�BMK2Mi iQ i?2 #2�i
r?BH2 HBbi2MBM; iQ ?B;?@ p2`bmb HQr@;`QQp2 KmbB+X AKTQ`i�MiHv- i?Bb /Bz2`2M+2 r�b
T`2b2Mi BM SJ* �M/ MQi BM �m/BiQ`v Q` pBbm�H +Q`iB+2b- bm;;2biBM; i?�i ;`QQp2
T`272`2MiB�HHv 2M;�;2b i?2 KQiQ` bvbi2KX h?Bb Qz2`b � TQi2MiB�H M2m`�H #�bBb 7Q`
T`2pBQmb #2?�pBQm`�H bim/B2b r?B+? ?�p2 /2KQMbi`�i2/ i?�i ?B;?@;`QQp2 KmbB+
2HB+Bib KQ`2 bvM+?`QMQmb i�TTBM; i?�M HQr@;`QQp2 KmbB+ UC�M�i� 2i �HX- kyRkVX
*QMb2[m2MiHv- A bm;;2bi i?�i KQiQ` QmiTmi K�v #2 #2ii2` bvM+?`QMBx2/ rBi?
?B;?@;`QQp2 KmbB+ `2H�iBp2 iQ HQr@;`QQp2 KmbB+ #2+�mb2 M2m`�H TQTmH�iBQMb BM
SJ* �`2 #2ii2`@2Mi`�BM2/X

oB2r2/ i?`Qm;? i?2 H2Mb Q7 i?2 T`2/B+iBp2 +Q/BM; 7`�K2rQ`F U6`BbiQM- kyRyc om@
mbi � qBi2F- kyR9V- BM+`2�b2/ bvM+?`QMQmb }`BM; Q7 SJ* /m`BM; ?B;?@;`QQp2
KmbB+ HBbi2MBM; bm;;2bib i?�i KQiQ` KQ/2Hb �`2 #2BM; T`BQ`BiBx2/ bQK2?Qr UQp2`

Rjh?2 +Q``2H�iBQMb r2`2 �HbQ `mM b2T�`�i2Hv rBi?BM 2�+? T�`iB+BT�MiX h?2 K2/B�M +Q``2H�@
iBQMb r2`2 @X9j 7Q` SJ* U`�M;2 @Xkd iQ @XekV- @X9e 7Q` �m/BiQ`v U`�M;2 @XkR iQ @X8kV- �M/ @Xje
7Q` oBbm�H U`�M;2 @XRe iQ @XeyVX
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6B;m`2 8X *Q``2H�iBQM #2ir22M M2m`�H 2Mi`�BMK2Mi �M/ i2KTQX L2m`�H 2Mi`�BM@
K2Mi iQ i?2 #2�i 7`2[m2M+v r�b M2;�iBp2Hv +Q``2H�i2/ rBi? i?2 i2KTQ Q7 i?2
2t+2`Ti BM �HH #`�BM `2;BQMb BMp2biB;�i2/X aHQr2` #2�i `�i2b r2`2 �bbQ+B�i2/ rBi?
;`2�i2` 2Mi`�BMK2MiX

ke



pBbm�H KQ/2Hb- 7Q` 2t�KTH2VX h?2 2ti2Mi iQ r?B+? KQiQ` KQ/2Hb #2+QK2 2M@
i`�BM2/ K�v `2~2+i i?2 2ti2Mi iQ r?B+? i?2 mM/2`HvBM; M2m`�H �`+?Bi2+im`2 Bb
�H`2�/v rB`2/ 7Q` i?2 T2`BQ/B+BiB2b BM i?2 biBKmHmbX "v 2ti2MbBQM- Bi b22Kb TQb@
bB#H2 i?�i ?B;?@;`QQp2 KmbB+ +QKT2Hb KQp2K2Mi #2+�mb2 Bib `?vi?KB+ bi`m+im`2
Bb bBKBH�` iQ i?�i Q7 T`Q;`�Kb i?�i +QMi`QH �M/ TH�M KQp2K2MiX

h?2 `2H�iBp2Hv bi`QM; H2p2H Q7 M2m`�H 2Mi`�BMK2Mi Q#b2`p2/ BM pBbm�H +Q`i2t r�b
�HbQ bQK2r?�i mM2tT2+i2/X q2 KB;?i ?�p2 2tT2+i2/ ;`2�i2` H2p2Hb Q7 2Mi`�BM@
K2Mi BM �m/BiQ`v Qp2` pBbm�H �`2�b ;Bp2M i?�i Qm` biBKmHB r2`2 �m/BiQ`vX q2
KB;?i ?�p2 �HbQ 2tT2+i2/ ;`2�i2` H2p2Hb Q7 2Mi`�BMK2Mi BM SJ* Qp2` pBbm�H �`@
2�b #2+�mb2 KmbB+ +QKT2Hb KQp2K2MiX PM2 TQbbB#H2 2tTH�M�iBQM 7Q` i?2 pBbm�H
�/p�Mi�;2 K�v #2 i?2 b+�H2 Q7 M2m`QM�H TQTmH�iBQMb BMpQHp2/c i?2 pBbm�H +Q`@
i2t KB;?i bBKTHv ?�p2 KQ`2 M2m`QMbX PM+2 2Mi`�BM2/- i?2 H�`;2` TQTmH�iBQM Q7
M2m`QMb K�v H2�/ iQ � bi`QM;2` `2bTQMb2 `2;�`/H2bb Q7 i?2 /`BpBM; KQ/�HBivX

Ai r�b �HbQ 7QmM/ i?�i 2Mi`�BMK2Mi BM �HH `2;BQMb r�b M2;�iBp2Hv +Q``2H�i2/ rBi?
i2KTQ- K2�MBM; i?�i 2Mi`�BMK2Mi r�b ;`2�i2` 7Q` bHQr2` i2KTBX h?Bb Bb T2`@
?�Tb mM2tT2+i2/- bBM+2 bHQr2` bQM;b /Q MQi i2M/ iQ #2 �bbQ+B�i2/ rBi? ;`QQp2
UC�M�i� 2i �HX- kyRkVX PM2 TQbbB#H2 2tTH�M�iBQM Bb i?�i i?Bb Bb bBKTHv � `2bmHi Q7
Rf7 MQBb2- r?2`2#v i?2 TQr2` Q7 11: ?�b #22M 7QmM/ iQ /2+`2�b2 rBi? BM+`2�bBM;
7`2[m2M+v U.2K�Mm2H2- C�K2b- � aQMm;�@"�`F2- kyydVX �MQi?2` 2tTH�M�iBQM Bb
i?�i i2KTQ ?�b �M BM~m2M+2 QM 2Mi`�BMK2Mi i?�i Bb BM/2T2M/2Mi Q7 ;`QQp2- bm+?
�b � T`272``2/ 2Mi`�BMK2Mi `�i2X 6Q` 2t�KTH2- S�`M+mii URNN9V 7QmM/ i?�i r?2M
T�`iB+BT�Mib i�TT2/ �HQM; rBi? `?vi?Kb �i /Bz2`2Mi i2KTB- i?2 +?Qb2M i�TTBM;
`�i2 i2M/2/ iQ ;`�pBi�i2 iQr�`/ RX9ĜRXe >xX J2`+?�Mi 2i �HX UkyR8V 7QmM/ QTiB@
K�H M2m`�H bvM+?`QMBx�iBQM BM i?2 Tmi�K2MR9 Q7 KQMF2vb �i RXk8 >xX h?Bb +QmH/
K2�M i?�i M2m`�H 2Mi`�BMK2Mi Bb �HbQ ;`2�i2` �i i?2b2 7`2[m2M+B2b B``2bT2+iBp2
Q7 i?2 H2p2H Q7 ;`QQp2X aBM+2 i?2 i2KTB Q7 i?2 +m``2Mi biBKmHB `�M;2/ 7`QK RXy3
iQ kXed >x- Bi Bb TQbbB#H2 i?�i KQbi Q7 i?2b2 2t+2`Tib �`2 bm{+B2MiHv 7�bi2` i?�M
Bb QTiBK�H 7Q` M2m`�H bvM+?`QMBx�iBQM- `2bmHiBM; BM i?2 M2;�iBp2 +Q``2H�iBQMX

R9h?2 Tmi�K2M Bb �M �`2� Q7 i?2 #`�BM i?�i ?�b #22M BKTHB+�i2/ BM #2�i T2`+2TiBQM U*?2M
2i �HX- kyy3c :`�?M � "`2ii- kyydVX

kd



*QM+HmbBQMb

q?BH2 A*� ?�b i`�/BiBQM�HHv #22M mb2/ 7Q` i?2 `2KQp�H Q7 �`iB7�+ib 7`QK 2H2+i`Q/2
/�i�- i?2 +m``2Mi bim/v �M�Hvx2/ i?2 r�p27Q`Kb Q7 i?2 +QKTQM2Mib i?2Kb2Hp2bX
lbBM; /BTQH2 }iiBM; r2 r2`2 �#H2 iQ HQ+�HBx2 i?2b2 +QKTQM2Mib- �M/ r2`2 i?mb
�#H2 iQ +QKT�`2 iBK2@b2`B2b 11: /�i� �+`Qbb /Bz2`2Mi `2;BQMb Q7 i?2 #`�BMX _2@
bmHib b?Qr2/ i?�i SJ* T`272`2MiB�HHv 2Mi`�BM iQ ?B;?@;`QQp2 KmbB+X AM +QMi`�bi-
�m/BiQ`v �M/ pBbm�H +Q`iB+2b /Q MQi 2t?B#Bi � T`272`2M+2 7Q` H2p2H Q7 ;`QQp2- bm;@
;2biBM; i?�i i?Bb Bb bT2+B}+ iQ KQiQ`@`2H�i2/ �`2�bX h?Bb bim/v T`QpB/2b � M2m`�H
#�bBb 7Q` T`2pBQmb `2TQ`ib i?�i � b2Mb2 Q7 ;`QQp2 Bb `2H�i2/ iQ � /2bB`2 iQ KQp2
�HQM; rBi? i?2 KmbB+ UC�M�i� 2i �HX- kyRkVX

>Qr2p2`- i?2`2 �`2 K�Mv �bT2+ib Q7 KmbB+ i?�i KB;?i +QMi`B#mi2 iQ � b2Mb2
Q7 ;`QQp2- bm+? �b 7�KBHB�`Biv- T`272`2M+2- HQr@7`2[m2M+v 2M2`;v UaimT�+?2` 2i
�HX- kyReV- Q` bvM+QT�iBQM UaBQ`Qb 2i �HX- kyR9c qBi2F 2i �HX- kyR9VX aim/v k
BMp2biB;�i2b i?2 2z2+ib Q7 bvM+QT�iBQM BM T�`iB+mH�`X AM �//BiBQM iQ �bb2bbBM; Bib
BM~m2M+2 QM `�iBM;b Q7 r�MiBM; iQ KQp2- A �HbQ +QMbB/2` Bib BM~m2M+2 QM M2m`�H
2Mi`�BMK2Mi Q7 SJ* �M/ i�TTBM; T2`7Q`K�M+2X
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aim/v k, JmbB+�H �bT2+ib Q7 JmbB+ UavM+QT�iBQMV

JmbB+ +�M #2 � +QKT2HHBM; i?BM; iQ HBbi2M iQ- Q7i2M K�FBM; mb r�Mi iQ KQp2
�HQM; rBi? i?2 `?vi?K �M/ bvM+?`QMBx2 Qm` KQp2K2MibX q?v Bb Bi i?�i +2`i�BM
`?vi?Kb +`2�i2 i?Bb /2bB`2 KQ`2 bi`QM;Hv i?�M Qi?2`b\ q?�i Bb Bi �#Qmi Qm`
T2`+2TiBQM Q7 i?2b2 `?vi?Kb i?�i Bb #2ii2`@�#H2 iQ 2M;�;2 i?2 KQiQ` bvbi2K �M/
BM+`2�b2 Qm` /2bB`2 iQ KQp2 �HQM;\ PM2 +�M BK�;BM2 i?�i BM Q`/2` iQ KQp2
�HQM; rBi? � `?vi?K- Bi Kmbi #2 bm{+B2MiHv T`2/B+i�#H2X >Qr2p2`- i?2 KQbi
T`2/B+i�#H2 `?vi?K- � K2i`QMQK2- b22Kb iQ +`2�i2 H2bb Q7 � /2bB`2 iQ KQp2
i?�M rQmH/ � KQ`2 bvM+QT�i2/ `?vi?KX A7 vQm �bF KmbB+B�Mb iQ TH�v � K2HQ/v
BM � K�MM2` i?�i K�tBKBx2b ;`QQp2 Ui?2 /2bB`2 iQ KQp2V- i?2v rBHH K�F2 i?2
`?vi?K Q7 i?2 K2HQ/v KQ`2 bvM+QT�i2/ UJ�/BbQM � aBQ`Qb- kyR9VX >Qr /Q2b
bvM+QT�iBQM +QKT2H KQp2K2Mi\

a2p2`�H bim/B2b ?�p2 7QmM/ i?�i /2;`22 Q7 bvM+QT�iBQM �M/ 722HBM;b Q7 r�MiBM;
iQ KQp2 ?�p2 �M BMp2`i2/@l `2H�iBQMb?BT UaBQ`Qb 2i �HX- kyR9c qBi2F 2i �HX- kyR9V-
r?2`2 `?vi?Kb i?�i �`2 bvM+QT�i2/ iQQ HBiiH2 Q` iQQ Km+? `2bmHi BM � `2/m+2/
/2bB`2 iQ KQp2X qBi2F 2i �HX UkyR9V +QHH2+i2/ /`mK #`2�Fb i?�i p�`B2/ BM i?2B`
/2;`22 Q7 bvM+QT�iBQM- �M/ 7QmM/ i?�i T�`iB+BT�MibǶ ?B;?2bi `�iBM;b Q7 ǳr�MiBM;
iQ KQp2Ǵ Q++m``2/ 7Q` `?vi?Kb i?�i ?�/ � KQ/2`�i2 /2;`22 Q7 bvM+QT�iBQMX
aBQ`Qb 2i �HX UkyR9V �/Dmbi2/ i?2 MQi2 QMb2ib Q7 bBKTH2 TB�MQ K2HQ/B2b iQ #2
KQ`2 Q` H2bb bvM+QT�i2/- �M/ �HbQ 7QmM/ i?�i KQ/2`�i2 /2;`22b Q7 bvM+QT�iBQM
2HB+Bi2/ i?2 ?B;?2bi ;`QQp2 `�iBM;b 7`QK T�`iB+BT�MibX

PM2 r�v Q7 BMi2`T`2iBM; i?Bb T�ii2`M Q7 }M/BM;b Bb rBi? `2;�`/ iQ T`2/B+iBp2
+Q/BM; KQ/2Hb Uommbi � qBi2F- kyR9VX lTQM Q#i�BMBM; b2MbQ`v BMTmi U?2�`BM;
� `?vi?KV- i?2 #`�BM �ii2KTib iQ /2p2HQT � KQ/2H Ui?2 K2i2`V rBi? r?B+? iQ
T`2/B+i ?Qr i?2 `?vi?K rBHH mM7QH/X aQK2 KQ/2Hb +QmH/ �H`2�/v 2tBbi BM i?2
bvbi2K- �b rQmH/ #2 i?2 +�b2 7Q` +QKKQM `?vi?Kb BM +QKKQM K2i2`b bm+? �b
9f9 iBK2 U;`QmTBM; #2�ib BM 7Qm`bVX A7 i?2 KQ/2H Bb MQi � T2`72+i K�i+? iQ i?2
BMTmi Ui?2`2 Bb bQK2 T`2/B+iBQM 2``Q`V- i?2M i?2 bvbi2K rBHH �ii2KTi iQ mT/�i2
i?2 KQ/2HX

kN



ommbi �M/ qBi2F UkyR9V bm;;2bi i?�i i?Bb T`2/B+iBQM 2``Q` Bb r?�i K�F2b
KQ/2`�i2Hv@bvM+QT�i2/ `?vi?Kb BM/m+2 i?2 /2bB`2 iQ KQp2 BM � HBbi2M2`X 6Q`
`?vi?Kb rBi? HQr bvM+QT�iBQM i?2 KQ/2H T2`72+iHv }ib i?2 BMTmi �M/ bQ i?2`2 Bb
MQ T`2/B+iBQM 2``Q`X 6Q` `?vi?Kb rBi? ?B;? bvM+QT�iBQM i?2 bvbi2K Bb mM�#H2 iQ
+QK2 mT rBi? � bmBi�#H2 KQ/2H �i �HH- �M/ `2p2`ib iQ � ǳH2�`MBM;Ǵ KQ/2 r?2`2 Bi
Bb �ii2KTiBM; iQ +`2�i2 � M2r KQ/2HX PM+2 �;�BM- i?2`2 Bb MQ T`2/B+iBQM 2``Q`-
bBM+2 i?2`2 Bb MQ KQ/2H i?�i Bb #2BM; +QKT�`2/ iQ i?2 BMTmiX �i KQ/2`�i2
/2;`22b Q7 bvM+QT�iBQM i?2 bvbi2K Bb �#H2 iQ +QK2 mT rBi? � KQ/2H- #mi i?2
T`2b2M+2 Q7 bvM+QT�iBQM H2�/b iQ bQK2 T`2/B+iBQM 2``Q`X h?2v bm;;2bi i?�i
/�M+2 Bb �M 2t�KTH2 Q7 i?2 #Q/v 2M�+iBM; �M/ i?mb 2KT?�bBxBM; i?2 KQ/2H- BM
�M �ii2KTi iQ KBMBKBx2 T`2/B+iBQM 2``Q`X "v 2KT?�bBxBM; i?2 KQ/2H � HBbi2M2`
Bb BM+`2�bBM; M2m`�H �M/ T?vbB+�H �+iBpBiv +Q``2bTQM/BM; iQ i?2 BMi2M/2/ K2i2`X
AM � b2Mb2- vQm KB;?i b�v i?�i #v /�M+BM;- HBbi2M2`b �`2 ǳ7Q`+BM;Ǵ i?2Kb2Hp2b iQ
?2�` i?2 `?vi?K rBi? i?2 BMi2M/2/ K2i2`X h?Bb Bb #Q`M2 Qmi [mBi2 +H2�`Hv BM
b�Hb� /�M+BM;- r?2`2 i?2 bi2Tb Q7 i?2 /�M+2 �`2 /2bB;M2/ iQ +QBM+B/2 rBi? i?2
bi`QM; #2�ib Q7 i?2 K2i2`- r?BH2 i?2 +H�p2 TH�vb � `?vi?K i?�i Bb bvM+QT�i2/
�;�BMbi i?2 bi`QM; #2�ib Q7 i?2 K2i2` U6Bi+?- kyReVX

J�Mv bim/B2b ?�p2 7QmM/ 2pB/2M+2 7Q` i?2 BMpQHp2K2Mi Q7 KQiQ`@`2H�i2/ #`�BM
�`2�b BM #2�i T2`+2TiBQMX lbBM; 7J_A- :`�?M �M/ +QHH2�;m2b U:`�?M � "`2ii-
kyydc :`�?M � _Qr2- kyyNV ?�p2 7QmM/ i?�i `?vi?Kb r?B+? ?�p2 � `2;mH�` K2i2`
b?Qr KQ`2 �+iBp�iBQM BM KQiQ`@`2H�i2/ �`2�b Q7 i?2 #`�BM- BM+Hm/BM; SJ* �M/
aJ�X aBKBH�` HQ+�HBx�iBQM `2bmHib ?�p2 #22M 7QmM/ mbBM; J1:- r?2`2 #2i�@#�M/
UR8@jy >xV �+iBpBiv b22Kb iQ #2 `2H�i2/ iQ #2�i T2`+2TiBQM U6mDBQF� 2i �HX- kyRkc
J�vpBHH2 2i �HX- kyyRVX h?2`2 �`2 `2H�iBp2Hv 72r bim/B2b i?�i ?�p2 BMp2biB;�i2/
i?2 M2m`�H mM/2`TBMMBM;b Q7 bvM+QT�iBQM T2`+2TiBQM T2` b2- #mi K�Mv bim/B2b
?�p2 7QmM/ 2pB/2M+2 7Q` M2m`�H 2Mi`�BMK2Mi iQ K2i2`@`2H�i2/ 7`2[m2M+B2b r?2M
HBbi2MBM; iQ `?vi?Kb ULQx�`�/�M 2i �HX- kyRk- kyRRc aimT�+?2`- qQQ/- � qBii2-
kyRdVX

.m`BM; i?2 T2`+2TiBQM Q7 KQ/2`�i2Hv@bvM+QT�i2/ `?vi?Kb- T`2/B+iBp2 +Q/BM; i?2@
Q`v bm;;2bib i?�i i?2 #`�BM Bb mT/�iBM; �M BMi2`M�H KQ/2H Q7 i?2 K2i2`X q?2`2
KB;?i i?Bb KQ/2H 2tBbi BM i?2 #`�BM\ aBM+2 KQ/2`�i2Hv@bvM+QT�i2/ `?vi?Kb �`2

jy



�bbQ+B�i2/ rBi? ?B;?2` `�iBM;b Q7 ;`QQp2 �M/ r�MiBM; iQ KQp2- T2`?�Tb i?2b2 K2@
i2` KQ/2Hb 2tBbi BM KQiQ`@`2H�i2/ �`2�bX AM/22/- BK�;BM; 2pB/2M+2 +Q``Q#Q`�i2b
i?2 B/2� i?�i i?2b2 �`2�b �`2 BMpQHp2/ BM bmTTQ`iBM; i?2 T2`+2TiBQM Q7 `?vi?Kb
i?�i +�M #2 KQ/2H2/ rBi? KmbB+�H K2i2` U2X;X- :`�?M � "`2ii- kyydVX

h?2 +m``2Mi bim/v �BKb iQ BMp2biB;�i2 i?2 2z2+ib Q7 bvM+QT�iBQM QM M2m`�H 2M@
i`�BMK2Mi BM KQiQ`@`2H�i2/ �`2�b Q7 i?2 #`�BMX S�`iB+BT�Mib r2`2 T`2b2Mi2/ rBi?
`?vi?Kb i?�i ?�p2 � HQr- KQ/2`�i2- Q` ?B;? /2;`22 Q7 bvM+QT�iBQMX h?2v r2`2
�bF2/ iQ HBbi2M@QMHv �M/ i�T �HQM; BM irQ b2T�`�i2 #HQ+Fb- �M/ �HbQ iQ `�i2 2�+?
`?vi?K QM ?Qr Km+? Bi K�/2 i?2K r�Mi iQ KQp2 �HQM;X "�b2/ QM T`2/B+iBp2
+Q/BM; KQ/2Hb Uommbi � qBi2F- kyR9V- i?2`2 �`2 � +QKTH2t b2i Q7 T`2/B+iBQMb
7Q` i?2 2z2+ib Q7 HQr- KQ/2`�i2- �M/ ?B;? /2;`22b Q7 bvM+QT�iBQM QM U�V 722HBM;b
Q7 r�MiBM; iQ KQp2- U#V i�TTBM; T2`7Q`K�M+2- �M/ U+V M2m`�H 2Mi`�BMK2MiX

6Q` `?vi?Kb rBi? � HQr /2;`22 Q7 bvM+QT�iBQM- T`2/B+iBp2 +Q/BM; rQmH/ bm;;2bi
i?�i i?2 #`�BM Bb �#H2 iQ bmKKQM � KQ/2H i?�i T2`72+iHv }ib i?2 BMTmiX h?Bb
K2�Mb i?�i i?2`2 rQmH/ #2 p2`v HQr T`2/B+iBQM 2``Q`- r?B+? b?QmH/ ;Bp2 `Bb2 iQ
HQr2` `�iBM;b Q7 r�MiBM; iQ KQp2 �M/ ;QQ/ i�TTBM; T2`7Q`K�M+2X L2m`�H 2M@
i`�BMK2Mi b?QmH/ #2 2pB/2Mi �i i?2 #2�i 7`2[m2M+v BM �m/BiQ`v +Q`i2tX >Qr2p2`-
QM i?2 #�bBb Q7 T`2/B+iBp2 +Q/BM;- r2 KB;?i 2tT2+i `2H�iBp2Hv r2�F 2Mi`�BMK2Mi
BM SJ* �i i?2 #2�i 7`2[m2M+vX h?Bb Bb #2+�mb2 `?vi?Kb rBi? HQr bvM+QT�iBQM
rQmH/ #2 ?B;?Hv T`2/B+i�#H2 �M/ rQmH/ i?mb ?�p2 HBiiH2 mb2 7Q` � KQiQ` +Q/2 iQ
T`2/B+i mT+QKBM; #2�ibX

6Q` `?vi?Kb rBi? � ?B;? /2;`22 Q7 bvM+QT�iBQM- T`2/B+iBp2 +Q/BM; bm;;2bib i?�i
i?2 BMTmi Bb iQQ +QKTH2t �M/ �b bm+? i?2 bvbi2K rQmH/ MQi HBF2Hv ?�p2 � bmBi�#H2
KQ/2H iQ ;mB/2 T`2/B+iBQMbX A7 MQ KQ/2H Bb B/2MiB}2/- i?2`2 Bb MQ ǳT`2/B+iBQM
2``Q`Ǵ- r?B+? b?QmH/ H2�/ iQ HQr2` `�iBM;b Q7 r�MiBM; iQ KQp2- TQQ` i�TTBM;
T2`7Q`K�M+2- �M/ M2;HB;B#H2 2Mi`�BMK2Mi BM SJ*X �Hi?Qm;? A /Q 2tT2+i �m/BiQ`v
+Q`iB+2b iQ biBHH bvM+?`QMBx2 rBi? i?2 #2�i 7`2[m2M+v- A T`2/B+i i?�i i?2`2 b?QmH/
#2 2Mi`�BMK2Mi �i K�Mv KQ`2 K2i`B+�H H2p2Hb i?�M 7Q` HQr /2;`22b Q7 bvM+QT�iBQMX

6Q` `?vi?Kb rBi? KQ/2`�i2 /2;`22b Q7 bvM+QT�iBQM- T`2/B+iBp2 +Q/BM; bm;;2bib
i?�i i?2 #`�BM Bb �#H2 iQ KQ/2H i?2 BMTmi- #mi i?�i Bi Bb MQi � T2`72+i KQ/2H- �M/

jR



bQ i?2`2 Bb bQK2 2``Q` #2ir22M i?2 KQ/2H �M/ i?2 BMTmiX h?Bb K�v T`QKTi �M
�ii2KTi iQ mT/�i2 i?2 KQ/2H #�b2/ QM i?2 BMTmiX h?2 /2bB`2 iQ `2+QM+BH2 i?2
/Bz2`2M+2b #2ir22M i?2 KQ/2H �M/ i?2 BMTmi KB;?i +`2�i2 � /`Bp2 iQ `2BM7Q`+2
QM2 Q` i?2 Qi?2`X A7 i?2 KQ/2H BM [m2biBQM `2bB/2b BM SJ*- i?2M � `2�bQM�#H2
+Qm`b2 Q7 �+iBQM KB;?i #2 iQ KQp2 BM �++Q`/�M+2 rBi? i?2 KQ/2HX h?mb- `�iBM;b
Q7 r�MiBM; iQ KQp2 b?QmH/ #2 ?B;?X aBM+2 i?2 #`�BM Bb �#H2 iQ KQ/2H i?2 BMTmi-
i�TTBM; T2`7Q`K�M+2 b?QmH/ biBHH #2 ;QQ/- �M/ 2Mi`�BMK2Mi Q7 i?2 #2�i 7`2[m2M+v
b?QmH/ #2 `2H�iBp2Hv ?B;? BM SJ*X A 2tT2+i i?�i 2Mi`�BMK2Mi BM �m/BiQ`v +Q`iB+2b
b?QmH/ #2 +QKT�`�#H2 iQ i?�i Q#b2`p2/ 7Q` Qi?2` /2;`22b Q7 bvM+QT�iBQMX

hQ bmKK�`Bx2- i?2 7QHHQrBM; T`2/B+iBQMb r2`2 K�/2X 6Q` 722HBM;b Q7 r�MiBM;
iQ KQp2- `2bmHib r2`2 2tT2+i2/ iQ `2THB+�i2 qBi2F 2i �HX UkyR9V �M/ b?Qr �M
BMp2`i2/@l T�ii2`M- r?2`2 KQ/2`�i2 /2;`22b Q7 bvM+QT�iBQM 2HB+Bi i?2 ?B;?2bi
`�iBM;bX 6Q` i�TTBM; T2`7Q`K�M+2- Bi r�b T`2/B+i2/ i?�i i�TTBM; p�`B�#BHBiv
rQmH/ #2 ?B;?2bi 7Q` ?B;? /2;`22b Q7 bvM+QT�iBQM- �M/ +QKT�`�#H2 7Q` HQr �M/
KQ/2`�i2 /2;`22b Q7 bvM+QT�iBQMX 6Q` M2m`�H 2Mi`�BMK2Mi- Bi r�b T`2/B+i2/ i?�i
i?2`2 rQmH/ #2 MQ /Bz2`2M+2b BM �m/BiQ`v +Q`iB+2b �+`Qbb /Bz2`2Mi /2;`22b Q7
bvM+QT�iBQM- #mi i?�i i?2`2 rQmH/ #2 ;`2�i2` 2Mi`�BMK2Mi BM SJ* 7Q` KQ/2`�i2
/2;`22b Q7 bvM+QT�iBQMX

J2i?Q/b

S�`iB+BT�Mib

h?B`iv@MBM2 T�`iB+BT�Mib rBi? b2H7@`2TQ`i2/ MQ`K�H ?2�`BM; r2`2 `2+`mBi2/ 7`QK
i?2 _v2`bQM lMBp2`bBiv Tbv+?QHQ;v bim/2Mi T�`iB+BT�Mi TQQHX "�b2/ QM b2H7@
`2TQ`i- MBM2 r2`2 H27i@?�M/2/- RR ?�/ T2`72+i TBi+?- R8 +QMbB/2`2/ i?2Kb2Hp2b
KmbB+�H- �M/ Rj r2`2 KmbB+�HHv �+iBp2 �i i?2 iBK2 Q7 i2biBM; UTH�vBM; Q` bBM;BM; BM
� ;`QmT Q` QM i?2B` QrMVX h?2v ?�/ �M �p2`�;2 Q7 9 v2�`b Q7 KmbB+�H 2tT2`B2M+2
rBi? � `�M;2 Q7 y iQ R8 v2�`bX h?Bb bim/v r�b �TT`Qp2/ #v i?2 _v2`bQM _2b2�`+?
1i?B+b "Q�`/ �M/ �HH T�`iB+BT�Mib +QKTH2i2/ BM7Q`K2/ +QMb2Mi T`BQ` iQ i?2 bim/vX
� TQr2` �M�HvbBb #�b2/ QM i?2 BMp2`i2/@l `2bmHib Q7 qBi2F 2i �HX UkyR9V rBi?

jk



TQr2` }t2/ �i X3 `2p2�H2/ i?�i Rd T�`iB+BT�Mib rQmH/ #2 M2+2bb�`v 7Q` i?Bb bim/vX
"2+�mb2 i?Bb bim/v r�b `mM BM +QMDmM+iBQM rBi? aim/v j Ur?B+? `2[mB`2/ j9
T�`iB+BT�MibV- Bi Bb TQbbB#H2 i?�i i?Bb bim/v Bb Qp2`TQr2`2/X h?2 +�H+mH�i2/ TQr2`
Q7 i?2 `2bmHib 7`QK i?2 b�K2 BMp2`i2/@l �M�HvbBb BM i?Bb bim/v r�b yXNNX

aiBKmHB

aiBKmHBR8 +QMbBbi2/ Q7 bBt /Bz2`2Mi `?vi?Kb- irQ 2�+? rBi? HQr- KQ/2`�i2- �M/
?B;? /2;`22b Q7 bvM+QT�iBQM Uh�#H2 RVX h?2 irQ KQ/2`�i2Hv@bvM+QT�i2/ `?vi?Kb
r2`2 i?2 aQM �M/ _mK#� +H�p2 `?vi?Kb �M/ r2`2 K�i+?2/ 7Q` MmK#2` Q7 MQi2
QMb2ibX h?2 HQr �M/ ?B;? bvM+QT�iBQM /2;`22 `?vi?Kb +QMbBbi2/ Q7 KQ/B}2/
p2`bBQMb Q7 i?2 aQM �M/ _mK#� +H�p2 `?vi?Kb i?�i r2`2 2Bi?2` KQ`2 ǳQM@#2�iǴ
Q` KQ`2 ǳQz@#2�iǴ- `2bT2+iBp2HvX h?2 bvM+QT�iBQM Q7 2�+? `?vi?K r�b [m�MiB}2/
mbBM; i?2 bvM+QT�iBQM BM/2t /2b+`B#2/ #v GQM;m2i@>B;;BMb �M/ G22 URN39c qBi2F
2i �HX- kyR9VX h?2 bvM+QT�iBQM BM/2t Bb +�H+mH�i2/ #v }`bi �bbB;MBM; � r2B;?i iQ
2�+? MQi2 BM � `?vi?K #�b2/ QM Bib TQbBiBQM BM i?2 K2i`B+�H ?B2`�`+?vX h?2 #2�i
H2p2H Bb �bbB;M2/ � p�Hm2 Q7 y- � bm#/BpBbBQM #v k Bb �bbB;M2/ � p�Hm2 Q7 @R- �M/
bQ QMX A7 i?2 r2B;?i Q7 � MQi2 Bb ;`2�i2` i?�M i?2 r2B;?i Q7 i?2 T`2+2/BM; MQi2-
i?2M i?2 T�B` Q7 MQi2b Bb b�B/ iQ +QMbiBimi2 � bvM+QT�iBQM- rBi? � p�Hm2 2[m�H iQ
i?2 /Bz2`2M+2 #2ir22M i?2 irQ r2B;?ibX h?2 bvM+QT�iBQM BM/2t Q7 � `?vi?K Bb
i�F2M �b i?2 bmK Q7 bvM+QT�iBQM p�Hm2b 7Q` �HH T�B`b Q7 MQi2bX

h?2 `?vi?Kb r2`2 ;2M2`�i2/ mbBM; *m#�b2 NXy �M/ r2`2 TH�v2/ mbBM; � TB�MQ
iBK#`2 7`QK i?2 >�GBQM aQMB+ a1 b�KTH2 HB#`�`v- TH�vBM; � +?Q`/ ivTB+�HHv mb2/
BM D�xx U.bmbRjVX h?2 #2�i 7`2[m2M+v r�b �HbQ QmiHBM2/ /m`BM; 2�+? 2t+2`Ti
rBi? �M BbQ+?`QMQmb ?B@?�i bQmM/- iQ 2Mbm`2 i?�i T�`iB+BT�Mib rQmH/ T2`+2Bp2
i?2 `?vi?K rBi? i?2 BMi2M/2/ K2i2`X h?2 i2KTQ Q7 2�+? biBKmHmb T`2b2Mi�iBQM
r�b `�M/QKBx2/ iQ #2 RX8- RXe- RXd- RX3- Q` RXN >x UNy- Ne- Ryk- Ry3- Q` RR9
#2�ib T2` KBMmi2VX h?Bb r�b /QM2 iQ �pQB/ +�``v@Qp2` 2z2+ib #2ir22M i`B�Hb-
r?2`2 2Mi`�BMK2Mi QM � ;Bp2M i`B�H KB;?i #2 �z2+i2/ #v 2Mi`�BMK2Mi iQ i?2
b�K2 i2KTQ QM i?2 T`2pBQmb i`B�HX _2;�`/H2bb Q7 i?2 i2KTQ- 2�+? `?vi?K r�b

R8aiBKmHB r2`2 Q#i�BM2/ 7`QK hQK�b J�ii?2rb �M/ J�`B� qBi2F
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TH�v2/ 7Q` jy b2+QM/bX

h�#H2 RX GBbi Q7 biBKmHB Uaim/v kV

_?vi?K
avM+QT�iBQM
.2;`22

avM+QT�iBQM
AM/2t

GQr j HQr y
GQr e HQr y
aQM *H�p2 j@k KQ/2`�i2 9
_mK#� *H�p2
j@k

KQ/2`�i2 8

>B;? R ?B;? R3
>B;? j ?B;? Re

S`Q+2/m`2

S�`iB+BT�Mib r2`2 b2�i2/ �i � +QKTmi2` BM � bQmM/@�ii2Mm�i2/ +?�K#2`X aiBK@
mHmb T`2b2Mi�iBQM r�b +QMi`QHH2/ mbBM; J�hG�" Up2`bBQM _kyRd�c h?2 J�i?@
rQ`Fb- AM+XV- �M/ 2t+2`Tib r2`2 TH�v2/ Qp2` GQ;Bi2+? wRjy HQm/bT2�F2`b BM irQ
+QmMi2`#�H�M+2/ #HQ+FbX AM QM2 #HQ+F- T�`iB+BT�Mib r2`2 �bF2/ iQ bBKTHv HBbi2M
iQ 2�+? 2t+2`Ti �M/ iQ `27`�BM 7`QK KQpBM;X AM i?2 Qi?2` #HQ+F- T�`iB+BT�Mib
r2`2 �bF2/ iQ i�T �HQM; iQ i?2 #2�i QM � JA.A /`mK T�/ rBi? r?B+?2p2` ?�M/
i?2v 72Hi KQ`2 +QK7Q`i�#H2X A7 i?2 T�`iB+BT�Mi r�b mMbm`2 �#Qmi ?Qr iQ /Q i?Bb-
Bi r�b /2KQMbi`�i2/ iQ i?2K #v i?2 2tT2`BK2Mi2`X AM 2�+? #HQ+F- 2�+? Q7 i?2
bBt `?vi?Kb r�b TH�v2/ 8 iBK2b UQM+2 7Q` 2�+? i2KTQV BM `�M/QK Q`/2`- 7Q` �
iQi�H Q7 jy i`B�HbX aiBKmHmb T`2b2Mi�iBQM r�b b2H7@T�+2/- �M/ �7i2` 2�+? i`B�H T�`@
iB+BT�Mib r2`2 �bF2/ iQ �Mbr2` i?2 [m2biBQM ǳhQ r?�i 2ti2Mi /Q2b i?Bb `?vi?K
K�F2 vQm r�Mi iQ KQp2\Ǵ QM � d@TQBMi GBF2`i b+�H2X

aiBKmHmb T`2b2Mi�iBQM r�b +QMi`QHH2/ rBi? J�hG�" Up2`bBQM _kyRd�c h?2
J�i?rQ`Fb- AM+XV `mMMBM; QM � qBM/Qrb +QKTmi2`X 11: /�i� r2`2 `2+Q`/2/
QM � b2T�`�i2 qBM/Qrb +QKTmi2` mbBM; � Rk3@+?�MM2H "BQa2KB �+iBp2hrQ bvb@

j9



i2K �M/ r2`2 /B;BiBx2/ �i 8Rk >xX h�TTBM; /�i� r2`2 `2+Q`/2/ mbBM; � _QH�M/
>S.@Ry /`mK T�/ �M/ S`Q hQQHb RkX3Xy QM � J�+BMiQb? +QKTmi2` `mMMBM;
Pas RyXRRXeX �M�Hvb2b r2`2 +�``B2/ Qmi mbBM; J�hG�" Up2`bBQM _kyRd�c h?2
J�i?rQ`Fb- AM+XV QM � J�+BMiQb? +QKTmi2` `mMMBM; Pas RyXRkXe- �M/ BM+Hm/2/
+mbiQK b+`BTib- i?2 11:G�" hQQH#Qt Up2`bBQM R9XRXRc .2HQ`K2 �J�F2B;- kyy9V-
�M/ JA.A hQQH#Qt UhQBpB�BM2M � 12`QH�- kyReVX ai�iBbiB+�H �M�Hvb2b r2`2 +�`@
`B2/ Qmi BM _ U_ *Q`2 h2�K- kyRdVX �HH i�bF- �M�HvbBb- �M/ bi�iBbiB+�H b+`BTib
�`2 �p�BH�#H2 QMHBM2 U?iiTb,ff;Bi?m#X+QKf;�#2M2bTQHBf2Mi`�BMK2MiVX

11: �M�HvbBbX 11: /�i� r2`2 T`2T`Q+2bb2/ BM irQ TBT2HBM2b rBi? /Bz2`2Mi
?B;?@T�bb }Hi2`b BM Q`/2` iQ BKT`Qp2 i?2 [m�HBiv Q7 i?2 A*� U.2#2M2` 2i �HX- kyRyc
AX qBMFH2` 2i �HX- kyR8VX 6Q` i?2 }`bi TBT2HBM2- `�r 11: /�i� r2`2 ?B;?@T�bb
}Hi2`2/ �i R >x mbBM; i?2 11:G�" 7mM+iBQM TQTn22;7BHiM2rX "�/ +?�MM2Hb
r2`2 B/2MiB}2/ mbBM; i?2 +H2�Mn`�r/�i� THm;BMX h?Bb THm;BM rQ`Fb #v }`bi
rBM/QrBM; i?2 /�i� BMiQ R@b2+QM/ MQM@Qp2`H�TTBM; rBM/QrbX AM 2�+? rBM/Qr-
2�+? +?�MM2H Bb BMi2`TQH�i2/ #�b2/ QM �HH Qi?2` +?�MM2Hb- �M/ i?Bb BMi2`TQH�iBQM
Bb +Q``2H�i2/ rBi? i?2 �+im�H /�i� 7`QK i?�i +?�MM2HX A7 i?Bb +Q``2H�iBQM Bb HQr2`
i?�M yX3- i?2 +?�MM2H Bb ~�;;2/ 7Q` i?2 ;Bp2M rBM/QrX �Mv +?�MM2H rBi? ~�;b
BM KQ`2 i?�M ?�H7 Q7 i?2 rBM/Qrb Bb `2D2+i2/X .�i� r2`2 i?2M `2`272`2M+2/ iQ
i?2 �p2`�;2- �M/ HBM2 MQBb2 r�b `2KQp2/ UTQTn+H2�MHBM2VX a2+iBQMb Q7 /�i�
r?2`2 MQ KmbB+ r�b T`2b2Mi2/ UBX2X- r?BH2 2Mi2`BM; `2bTQMb2b QM i?2 +QKTmi2`V
r2`2 `2KQp2/ UTQTn2TQ+?V- �M/ i?2 `2K�BMBM; /�i� r2`2 bm#D2+i2/ iQ i?2 2t@
i2M/2/ p2`bBQM Q7 i?2 AM7QK�t A*� U"2HH � a2DMQrbFB- RNN8V �b BKTH2K2Mi2/ BM
11:G�" UTQTn`mMB+�VX

AM i?2 b2+QM/ TBT2HBM2- `�r 11: /�i� r2`2 ?B;?@T�bb }Hi2`2/ �i yX8 >xX h?Bb
+miQz r�b +?Qb2M iQ #2 �b ?B;? �b TQbbB#H2 rBi?Qmi +miiBM; Qz 7`2[m2M+B2b Q7
BMi2`2bi UBX2X- ;`QmTBM;b Q7 irQ �i � i2KTQ Q7 RX8 >x rQmH/ #2 yXd8 >xVX *?�MM2Hb
i?�i r2`2 B/2MiB}2/ �b #�/ BM i?2 }`bi TBT2HBM2 r2`2 `2KQp2/X �HH Qi?2` +?�MM2Hb
r2`2 `272`2M+2/ iQ i?2 �p2`�;2 �M/ 2TQ+?2/X L2ti- i?2 A*� r2B;?ib �M/ bT?2`BM;
K�i`B+2b UBX2X- 11:XB+�r2B;?ib �M/ 11:XB+�bT?2`2V Q#i�BM2/ 7`QK i?2 }`bi
TBT2HBM2 r2`2 mb2/ rBi? i?2 2H2+i`Q/2 /�i� 7`QK i?2 b2+QM/ TBT2HBM2 iQ +QKTmi2
A* �+iBpBivX

j8

https://github.com/gabenespoli/entrainment


_2;BQMb Q7 BMi2`2bi r2`2 /2}M2/ #�b2/ QM "`Q/K�MM �`2�b U"�V, i?2 SJ*
`2;BQM +QKT`Bb2/ "�e- �M/ i?2 �m/BiQ`v +Q`i2t `2;BQM +QKT`Bb2/ "�kk- "�9R-
�M/ "�9kX AM Q`/2` iQ HQ+�HBx2 +QKTQM2Mib rBi? `2bT2+i iQ i?2b2 i�`;2i #`�BM
`2;BQMb- 2[mBp�H2Mi /BTQH2 KQ/2Hb r2`2 }i iQ 2�+? A* UTQTn/BT7BiVX 6Q` 2�+?
`2;BQM Q7 BMi2`2bi- �M A* r�b b2H2+i2/ B7 Bib h�H�B`�+? +QQ`/BM�i2b r2`2 rBi?BM 3Xee
KKRe Q7 i?2 i�`;2i #`�BM `2;BQM UG�M+�bi2` 2i �HX- RNNd- kyyyV �M/ i?2 `2bB/m�H
p�`B�M+2 Q7 Bib +Q``2bTQM/BM; /BTQH2 KQ/2H r�b H2bb i?�M R8WX A7 � T�`iB+mH�` A*
r�b rBi?BM 8 KK Q7 #Qi? `2;BQMb Bi r�b �bbB;M2/ iQ i?2 +HQb2` `2;BQMc B7 Bi r�b
i?2 b�K2 /Bbi�M+2 7`QK #Qi? Bi r�b �bbB;M2/ iQ #Qi?X h?2 �p2`�;2 HQ+�iBQM Q7
b2H2+i2/ A*b Bb THQii2/ BM 6B;m`2 eX

1Mi`�BMK2Mi Q7 2�+? `2bmHiBM; A* r�b /2i2`KBM2/ BM i?2 7QHHQrBM; r�vX 6B`bi-
2�+? A* r�b bm#D2+i2/ iQ �M 66h rBi? � #BM rB/i? Q7 yXyyd3 >xX h?Bb #BM
rB/i? �HHQr2/ 7Q` �p2`�;BM; �+`Qbb � K�tBKmK Q7 8 #BMb +2Mi2`2/ QM i?2 i�`;2i
7`2[m2M+v #27Q`2 Bi rQmH/ #2;BM iQ Qp2`H�T rBi? i?2 M2B;?#Qm`BM; i2KTQX h?2
MQBb2 ~QQ` r�b `2KQp2/ #v bm#i`�+iBM; �+iBpBiv BM i?2 bm``QmM/BM; #BMb �b BM
LQx�`�/�M 2i �HX UkyRRVX h?2 2ti2Mi Q7 2Mi`�BMK2Mi r�b /2}M2/ �b i?2 K2�M
p�Hm2 Q7 i?`22 #BMb +2Mi2`2/ QM i?2 i�`;2i 7`2[m2M+B2bX h�`;2i 7`2[m2M+B2b r2`2
K2i2`@`2H�i2/- �HH ?�pBM; bBKTH2@BMi2;2` `�iBQ `2H�iBQMb?BTb rBi? i?2 #2�i `�i2X
h?2v BM+Hm/2/ QM2 ?�H7 Q7 i?2 #2�i `�i2 UBX2X- ?�H7@MQi2 H2p2Hc ;`QmTBM; #2�ib
BM irQbV- i?2 #2�i `�i2 U[m�`i2`@MQi2 H2p2HV- bm#/BpBbBQM #v irQ U2B;?i?@MQi2
H2p2HV �M/ #v 9 UbBti22Mi?@MQi2 H2p2HVX 1Mi`�BMK2Mi p�Hm2b r2`2 i?2M MQ`K�HBx2/
7Q` 2�+? T�`iB+BT�Mi #v /BpB/BM; 2�+? p�Hm2 #v i?2 K�tBKmK p�Hm2 7Q` i?�i
T�`iB+BT�MiX

h�TTBM; �M�HvbBbX JA.A }H2b r2`2 2tTQ`i2/ 7`QK S`Q hQQHb �M/ BKTQ`i2/
BMiQ J�hG�" mbBM; JA.A hQQH#Qt UhQBpB�BM2M � 12`QH�- kyReVX h?2 QMb2i
iBK2b Q7 2�+? i�T r2`2 mb2/ iQ +�H+mH�i2 � K2�M QMb2i �bvM+?`QMv 7Q` 2�+? i`B�H
BM i?2 7QHHQrBM; r�vX 6B`bi- 2�+? QMb2i r�b K�i+?2/ iQ i?2 #2�i iBK2 iQ r?B+?
Bi r�b +HQb2biX h?2M- i?2 QMb2i �bvM+?`QMv r�b +�H+mH�i2/ �b i?2 /Bz2`2M+2

Reh?2 HQ+�HBx�iBQM T`Q+2/m`2 +`2�i2b � j. +m#2 +2Mi2`2/ QM i?2 ;Bp2M h�H�B`�+? +QQ`/BM�i2bX
h?2 +m#2 2ti2M/b 8 KK QM �HH bB/2b `2bmHiBM; BM � iQi�H bBx2 Q7 RR t RR t RR KKX h?2 7m`i?2bi
/Bbi�M+2 7`QK i?2 +2Mi2` Q7 i?2 +m#2 iQ i?2 2/;2 UBX2X- i?2 +Q`M2` Q7 i?2 +m#2V Bb 3Xee KKX

je



6B;m`2 eX h�H�B`�+? +QQ`/BM�i2b Q7 b2H2+i2/ A*bX h�H�B`�+? +QQ`/BM�i2b 7Q` b2@
H2+i2/ A*b r2`2 bQ`i2/ #�b2/ QM ?2KBbT?2`2 �M/ `2;BQM- �p2`�;2/ �+`Qbb T�`iB+@
BT�Mib- �M/ THQii2/ QMiQ bi�M/�`/Bx2/ J_A BK�;2bX /�`F #Hm2 4 T`2KQiQ` A*bc
HB;?i ;`22M 4 �m/BiQ`v A*bc TK+ 4 T`2KQiQ` +Q`i2tc �m/ 4 �m/BiQ`v +Q`i2tc _o
4 `2bB/m�H p�`B�M+2c h�H 4 h�H�B`�+?c GBM2 BM/B+�i2b i?2 /B`2+iBQM Q7 i?2 /BTQH2X

jd



#2ir22M 2�+? QMb2i �M/ Bib K�i+?2/ #2�i iBK2X h?2 bi�M/�`/ /2pB�iBQM Q7 i?2b2
/Bz2`2M+2b r�b mb2/ �b i?2 K2�bm`2 Q7 i�TTBM; p�`B�#BHBivX

_2bmHib

�M�Hvb2b r2`2 `mM b2T�`�i2Hv 7Q` `�iBM;b Q7 r�MiBM; iQ KQp2- i�TTBM; p�`B�#BH@
Biv- �M/ M2m`�H 2Mi`�BMK2MiX 6Q` 2�+? /2T2M/2Mi p�`B�#H2- �M �LPo� r�b
T2`7Q`K2/ rBi? avM+QT�iBQM .2;`22 UHQr- KQ/2`�i2- ?B;?V �b � rBi?BM@bm#D2+ib
p�`B�#H2X

hQ i2bi i?2 ?vTQi?2bBb i?�i KQ/2`�i2Hv@bvM+QT�i2/ `?vi?Kb 2HB+Bi ;`2�i2` 722H@
BM;b Q7 ;`QQp2 i?�M #Qi? HQr �M/ ?B;?- �M BMp2`i2/@l �M�HvbBb r�b �HbQ T2`7Q`K2/
UqBi2F 2i �HX- kyR9V iQ i2bi B7 � T�`�#QH� rQmH/ #2 � #2ii2` }i iQ i?2 /�i� i?�M
� HBM2�` KQ/2HX 6Q` i?Bb �M�HvbBb- 2�+? T�`iB+BT�MiǶb /�i� r2`2 `2;`2bb2/ �;�BMbi
i?2 biBKmHB rBi? i?2 avM+QT�iBQM AM/2t UGQM;m2i@>B;;BMb � G22- RN39V �b i?2
T`2/B+iQ`X "Qi? HBM2�` �M/ [m�/`�iB+ KQ/2Hb r2`2 }i- �M/ � QM2@r�v �LPo�
Q7 i?2 �/Dmbi2/ _k p�Hm2b r�b T2`7Q`K2/ rBi? JQ/2H UHBM2�`- [m�/`�iB+V �b i?2
rBi?BM@bm#D2+ib 7�+iQ`X

_�iBM;b Q7 q�MiBM; iQ JQp2

� QM2@r�v �LPo� QM T�`iB+BT�MibǶ `�iBM;b Q7 r�MiBM; iQ KQp2 rBi? avM+Q@
T�iBQM .2;`22 UHQr- KQ/2`�i2- ?B;?V �b i?2 rBi?BM@bm#D2+ib 7�+iQ` `2p2�H2/ �
K�BM 2z2+i Q7 avM+QT�iBQM .2;`22 U6Uk-deV 4 RkNXk- T I XyyRVX SQbi@?Q+ i@i2bib
`2p2�H2/ i?�i �HH /2;`22b Q7 bvM+QT�iBQM r2`2 /Bz2`2Mi 7`QK QM2 �MQi?2`- rBi?
KQ/2`�i2 ;2iiBM; i?2 ?B;?2bi `�iBM;b UK2�M 4 9XNc K2�M Q7 HQr 4 9Xec K2�M Q7
?B;? 4 kX9c 6B;m`2 dVX

h?2 BMp2`i2/@l �M�HvbBb `2p2�H2/ � K�BM 2z2+i Q7 JQ/2H U6UR-j3V 4 RNX8- T
I XyyRV- r?2`2 i?2 [m�/`�iB+ KQ/2H ?�/ ?B;?2` _k

�/D p�Hm2b UyXdk3V i?�M i?2
HBM2�` KQ/2H UyXe89VX h?Bb `2THB+�i2b qBi2F 2i �HX UkyR9V r?Q �HbQ 7QmM/ i?�i �
[m�/`�iB+ KQ/2H r�b � #2ii2` }i 7Q` `�iBM;b Q7 r�MiBM; iQ KQp2 r?2M `2;`2bb2/
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�;�BMbi GQM;m2i@>B;;BMb �M/ G22Ƕb UGQM;m2i@>B;;BMb � G22- RN39V bvM+QT�iBQM
BM/2tX

6B;m`2 dX _�iBM;b Q7 r�MiBM; iQ KQp2X S�`iB+BT�MibǶ `�iBM;b Q7 r�MiBM; iQ
KQp2 r2`2 bB;MB}+�MiHv ?B;?2` 7Q` KQ/2`�i2Hv@bvM+QT�i2/ `?vi?KbX 1``Q` #�`b
`2T`2b2Mi bi�M/�`/ 2``Q`X �bi2`BbFb `2T`2b2Mi T@p�Hm2b H2bb i?�M XyyR U   V

h�TTBM; o�`B�#BHBiv

� QM2@r�v �LPo� r�b `mM QM T�`iB+BT�MibǶ i�TTBM; p�`B�#BHBiv rBi? i?2 rBi?BM@
bm#D2+ib 7�+iQ` Q7 avM+QT�iBQM .2;`22 UHQr- KQ/2`�i2- ?B;?VX h�TTBM; p�`B�#BH@
Biv r�b /2}M2/ �b i?2 bi�M/�`/ /2pB�iBQM Q7 i?2 QMb2i �bvM+?`QMvX h?2`2 r�b �
K�BM 2z2+i Q7 avM+QT�iBQM .2;`22 U6Uk-d9V 4 keXkN- T I XyyRVX SQbi@?Q+ i@i2bib
`2p2�H2/ i?�i T�`iB+BT�Mib r2`2 KQ`2 p�`B�#H2 r?2M i�TTBM; iQ `?vi?Kb rBi?
?B;? /2;`22b Q7 bvM+QT�iBQM UK2�M 4 yXReV i?�M iQ `?vi?Kb rBi? HQr UK2�M 4
yXy3Nc iU99XRV 4 @8XN9R- T I XyyRV Q` KQ/2`�i2 UK2�M 4 yXyNNc iU98V 4 @8Xkek-
T I XyyRV /2;`22b Q7 bvM+QT�iBQM U6B;m`2 3VX h?2 BMp2`i2/@l �M�HvbBb /B/ MQi
`2p2�H � bB;MB}+�Mi /Bz2`2M+2 #2ir22M HBM2�` �M/ [m�/`�iB+ KQ/2HBM;X

jN



6B;m`2 3X h�TTBM; p�`B�#BHBivX S�`iB+BT�Mib r2`2 KQ`2 p�`B�#H2 r?2M i�TTBM;
�HQM; iQ `?vi?Kb rBi? ?B;? /2;`22b Q7 bvM+QT�iBQM i?�M HQr Q` KQ/2`�i2 /2;`22b
Q7 bvM+QT�iBQMX 1``Q` #�`b `2T`2b2Mi bi�M/�`/ 2``Q`X �bi2`BbFb `2T`2b2Mi T@
p�Hm2b H2bb i?�M XyyR U   V
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L2m`�H 1Mi`�BMK2Mi

�M QKMB#mb �LPo� r�b `mM rBi? avM+QT�iBQM .2;`22 UHQr- KQ/2`�i2- ?B;?V-
J2i`B+ G2p2H U?�H7@- [m�`i2`@- 2B;?i?@- �M/ bBti22Mi?@MQi2 H2p2HbV- �M/ "`�BM _2@
;BQM U�m/BiQ`v- SJ*V �b rBi?BM@bm#D2+ib 7�+iQ`bX h?2`2 r2`2 bB;MB}+�Mi K�BM
2z2+ib Q7 avM+QT�iBQM .2;`22 U6Uk-deV 4 8XNyj- T 4 Xyy9RV �M/ J2i`B+ G2p2H
U6Uj-RR9V 4 RkkXk- T I XyyRVX h?2`2 r�b �HbQ � bB;MB}+�Mi BMi2`�+iBQM #2ir22M
avM+QT�iBQM .2;`22 �M/ J2i`B+ G2p2H U6Ue-kk3V 4 kX3R3- T 4 XyRRVX h?2`2 r2`2
MQ K�BM 2z2+ib U6UR-j3V 4 yX33jR- T 4 Xj8V Q` BMi2`�+iBQMb BMpQHpBM; "`�BM _2@
;BQMX �b � `2bmHi- 2Mi`�BMK2Mi p�Hm2b 7Q` i?2 /Bz2`2Mi `2;BQMb r2`2 �p2`�;2/
iQ;2i?2` 7Q` i?2 `2bi Q7 i?2 �M�Hvb2bX

6Q` avM+QT�iBQM .2;`22- TQbi@?Q+ i@i2bib /B/ MQi `2p2�H �Mv bB;MB}+�Mi /Bz2`@
2M+2b #2ir22M H2p2Hb U6B;m`2 NVX h?Bb Bb HBF2Hv /m2 iQ i?2 bB;MB}+�Mi BMi2`�+iBQM-
`2TQ`i2/ #2HQrX h?2 BMp2`i2/@l �M�HvbBb /B/ MQi `2p2�H � bB;MB}+�Mi /Bz2`2M+2
#2ir22M HBM2�` �M/ [m�/`�iB+ KQ/2HBM;X

6B;m`2 NX L2m`�H 2Mi`�BMK2Mi #v bvM+QT�iBQM /2;`22X 1``Q` #�`b `2T`2b2Mi
bi�M/�`/ 2``Q`X

6Q` J2i`B+ G2p2H- Bi r�b 7QmM/ i?�i �HH H2p2Hb r2`2 bB;MB}+�MiHv /Bz2`2Mi 7`QK
QM2 �MQi?2` U�HH T@p�Hm2b r2`2 H2bb i?�M XyyRc 6B;m`2 RyVX
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6B;m`2 RyX L2m`�H 2Mi`�BMK2Mi #v K2i`B+ H2p2HX 1``Q` #�`b `2T`2b2Mi bi�M/�`/
2``Q`X �bi2`BbFb `2T`2b2Mi T@p�Hm2b H2bb i?�M XyyR U   V

hQ BMp2biB;�i2 i?2 BMi2`�+iBQM- i@i2bib r2`2 T2`7Q`K2/ #2ir22M i?2 H2p2Hb Q7 avM@
+QT�iBQM .2;`22 b2T�`�i2Hv 7Q` 2�+? J2i`B+ G2p2H U6B;m`2 RRVX 6Q` i?2 [m�`i2`@
MQi2 U#2�iV H2p2H- KQ/2`�i2 /2;`22b Q7 bvM+QT�iBQM UK2�M 4 yXR8jV 2HB+Bi2/ H2bb
M2m`�H 2Mi`�BMK2Mi i?�M HQr UK2�M 4 yXR38c iUdkX9V 4 RXe83- T 4 XRV- rBi?
K�`;BM�H bB;MB}+�M+2X 6Q` i?2 2B;?i?@MQi2 H2p2H- HQr /2;`22b Q7 bvM+QT�iBQM
UK2�M 4 yXRkNV 2HB+Bi2/ bB;MB}+�MiHv ;`2�i2` M2m`�H 2Mi`�BMK2Mi i?�M ?B;? UK2�M
4 yXRyyc iUedV 4 kXk3- T 4 XykeVX

h?2 BMp2`i2/@l �M�HvbBb r�b +�``B2/ Qmi 7Q` 2�+? K2i`B+ H2p2H b2T�`�i2Hv- #mi
MQM2 `2p2�H2/ � bB;MB}+�Mi /Bz2`2M+2 #2ir22M HBM2�` �M/ [m�/`�iB+ KQ/2HBM;X

.Bb+mbbBQM

6Q` `�iBM;b Q7 r�MiBM; iQ KQp2- KQ/2`�i2 H2p2Hb Q7 bvM+QT�iBQM 2HB+Bi2/ i?2
?B;?2bi `�iBM;b- r?B+? `2THB+�i2b T`2pBQmb rQ`F UaBQ`Qb 2i �HX- kyR9c qBi2F 2i �HX-
kyR9VX lMHBF2 `?vi?Kb rBi? HQr �M/ ?B;? /2;`22b Q7 bvM+QT�iBQM- i?2 #`�BMǶb
�ii2KTi iQ KQ/2H i?2 `?vi?K Bb �bbQ+B�i2/ rBi? bQK2 T`2/B+iBQM 2``Q`X h?Bb
T`QKTib i?2 bvbi2K iQ `2+QM+BH2 i?2 /Bz2`2M+2b #2ir22M i?2 KQ/2H �M/ i?2 BMTmi
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6B;m`2 RRX L2m`�H 2Mi`�BMK2Mi #v K2i`B+ H2p2H �M/ bvM+QT�iBQM /2;`22X 1``Q`
#�`b `2T`2b2Mi bi�M/�`/ 2``Q`X �bi2`BbFb `2T`2b2Mi T@p�Hm2b H2bb i?�M Xy8 U V �M/
XR UÞVX
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#v `2BM7Q`+BM; i?2 KQ/2HX A7 i?2 KQ/2H `2bB/2b BM T`2KQiQ` �`2�b Q7 i?2 #`�BM-
i?2M � /2bB`2 iQ `2BM7Q`+2 i?2 KQ/2H +QmH/ BMpQHp2 � ;`2�i2` /2bB`2 iQ KQp2X

_�iBM;b Q7 r�MiBM; iQ KQp2 r2`2 �HbQ ?B;?2` 7Q` HQr +QKT�`2/ iQ ?B;? /2;`22b Q7
bvM+QT�iBQMX q?BH2 i?Bb r�b MQi 2tT2+i2/- Bi +�M #2 BMi2`T`2i2/ rBi? `2;�`/ iQ
i?2 T`2/B+iBp2 +Q/BM; 7`�K2rQ`FX �i HQr /2;`22b Q7 bvM+QT�iBQM- i?2 #`�BM Bb �#H2
iQ /`�r QM � `2HB�#H2 KQ/2H Q7 i?2 BMTmi i?�i Bi +�M mb2 iQ T`2/B+i i?2 HQ+�iBQM Q7
mT+QKBM; #2�ib U�b 2pB/2M+2/ #v i?2 HQr i�TTBM; p�`B�#BHBiv iQ i?2b2 `?vi?KbVX
�i ?B;? /2;`22b Q7 bvM+QT�iBQM- i?2`2 Bb MQ bm+? `2HB�#H2 KQ/2HX h?2 ?B;?2`
`�iBM;b 7Q` HQr /2;`22b Q7 bvM+QT�iBQM KB;?i bm;;2bi i?�i i?2 KQ/2H `2bB/2b BM
KQiQ` �`2�b- �M/ i?�i ?2�`BM; i?2 `?vi?K 2HB+Bib bQK2 M2m`�H `2bQM�M+2 i?2`2
i?�i ;Bp2b `Bb2 iQ �M BM+`2�b2/ /2bB`2 iQ KQp2X �M/ bBM+2 i?2`2 Bb MQ T`2/B+iBQM
2``Q`- i?Bb /2bB`2 Bb H2bb i?�M 7Q` KQ/2`�i2Hv@bvM+QT�i2/ `?vi?KbX

6Q` i�TTBM; T2`7Q`K�M+2- p�`B�#BHBiv r�b rQ`b2 7Q` ?B;?Hv bvM+QT�i2/ `?vi?Kb
�M/ #2ii2` 7Q` #Qi? HQr �M/ KQ/2`�i2 /2;`22b Q7 bvM+QT�iBQM- r?B+? Bb BM HBM2
rBi? i?2 ?vTQi?2b2b #�b2/ QM T`2/B+iBp2 +Q/BM;X _?vi?Kb 7Q` r?B+? i?2 #`�BM Bb
�#H2 iQ /`�r QM �M 2tBbiBM; KQ/2H 2HB+Bi i?2 #2bi i�TTBM; T2`7Q`K�M+2- #2+�mb2 �
`2HB�#H2 T`2/B+iBQM +�M #2 K�/2 �#Qmi i?2 i2KTQ`�H HQ+�iBQM Q7 mT+QKBM; #2�ibX
6Q` `?vi?Kb r?B+? �`2 iQQ +QKTH2t- i?2 #`�BM /Q2b MQi ?�p2 �M 2tBbiBM; KQ/2H
�M/ +�MMQi K�F2 ;QQ/ T`2/B+iBQMbX

6Q` M2m`�H 2Mi`�BMK2Mi Bi r�b T`2/B+i2/ i?�i �m/BiQ`v �M/ T`2KQiQ` `2;BQMb
rQmH/ ?�p2 /Bz2`2Mi T�ii2`Mb Q7 `2bTQMb2 �+`Qbb /Bz2`2Mi /2;`22b Q7 bvM+QT�iBQM-
#mi i?Bb r�b MQi i?2 +�b2X "Qi? `2;BQMb b22K2/ iQ 2t?B#Bi ;`2�i2` 2Mi`�BMK2Mi
7Q` HQr p2`bmb ?B;? /2;`22b Q7 bvM+QT�iBQMX PM2 TQbbB#H2 2tTH�M�iBQM Bb i?�i
?B;?2` 2Mi`�BMK2Mi Bb `2H�i2/ iQ ?Qr r2HH i?2 #`�BMǶb KQ/2H }ib i?2 BMTmiX GQr2`
/2;`22b Q7 bvM+QT�iBQM �`2 `2H�iBp2Hv 2�bB2` iQ KQ/2H- �M/ i?mb ;Bp2 `Bb2 iQ ;`2�i2`
2Mi`�BMK2MiX

h?2 bB;MB}+�Mi BMi2`�+iBQM Q7 bvM+QT�iBQM /2;`22 rBi? K2i`B+ H2p2H r�b T�`iB+@
mH�`Hv `2p2�HBM; �M/ i2HHb � KQ`2 +QKTHB+�i2/ biQ`vX �i i?2 #2�i H2p2H- M2m`�H
2Mi`�BMK2Mi b22Kb iQ #2 bmTT`2bb2/ 7Q` KQ/2`�i2 /2;`22b Q7 bvM+QT�iBQMX h?Bb
r�b mM2tT2+i2/c r?v /Q2b 2Mi`�BMK2Mi �i i?2 #2�i H2p2H ;Q �r�v r?2M i?2`2 Bb
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bQK2 T`2/B+iBQM 2``Q` U�M/ r?2M 722HBM;b Q7 r�MiBM; iQ KQp2 �`2 ?B;?2biV\ h?2`2
�`2 �i H2�bi irQ TQi2MiB�H 2tTH�M�iBQMb 7Q` i?Bb T�ii2`MX 6B`bi- T�`iB+BT�Mib r2`2
BMbi`m+i2/ MQi iQ KQp2 r?BH2 HBbi2MBM;X amTT`2bbBM; Qp2`i KQp2K2Mi �i H2�bi
K2�Mb T`2p2MiBM; M2m`�H }`BM; i?�i rQmH/ +�mb2 Kmb+H2b iQ +QMi`�+iX A7 i?Bb
M2m`�H }`BM; +QKT`Bb2b � KQ/2H BM SJ*- i?2M �+iBp�iBQM Q7 i?Bb KQ/2H b?QmH/
#2 bmTT`2bb2/ �b r2HHX aBM+2 i?2 KQ/2H HBF2Hv +QMbBbi2/ Q7 i?2 #2�i 7`2[m2M+v-
i?Bb `2bmHi2/ BM H2bb M2m`�H 2Mi`�BMK2Mi �i i?�i 7`2[m2M+vX AM � b2Mb2- T�`iB+B@
T�Mib r2`2 iQH/ i?�i i?2B` BMi2`M�H KQ/2H 7Q` KQ/2`�i2 /2;`22b Q7 bvM+QT�iBQM
b?QmH/ MQi #2 `2BM7Q`+2/X h?Bb }M/BM; bT2�Fb iQ i?2 2K#Q/B2/ M�im`2 Q7 ;`QQp2-
bm;;2biBM; i?�i �+iBp�iBM; � T`2KQiQ` KQ/2H- /2bB`BM; iQ KQp2- �M/ �+im�HHv
KQpBM; �`2 p2`v Km+? BMi2;`�i2/ rBi? QM2 �MQi?2` r?2M Bi +QK2b iQ T2`+2BpBM;
+2`i�BM `?vi?KbX q?2M T2`+2BpBM; � `?vi?K i?�i /2}2b i?2 2tT2+i�M+B2b Q7 �
K2i2`- i?2 #`�BM �ii2KTib iQ mM/2`bi�M/ i?2 `?vi?K #v mT/�iBM; �M/ `2BM7Q`+@
BM; Bib BMi2`M�H KQ/2H Q7 i?2 K2i2`X h?Bb rQmH/ BMpQHp2 bi`2M;i?2MBM; `2H2p�Mi
KQiQ` TH�Mb- T2`?�Tb #v 2t2+miBM; i?2K #v KQpBM;X

�MQi?2` TQbbB#H2 2tTH�M�iBQM ?�b iQ /Q rBi? i?2 K2+?�MB+b Q7 mT/�iBM; �M
BMi2`M�H KQ/2HX :`2�i2` M2m`�H 2Mi`�BMK2Mi K2�Mb i?�i K�Mv M2m`QMb �`2 bvM@
+?`QMQmbHv }`BM; �i � bT2+B}+ 7`2[m2M+vX A7 i?Bb bvM+?`QMQmb }`BM; Bb +QMbB/2`2/
i?2 ǳKQ/2HǴ- �M/ i?Bb KQ/2H Bb #2BM; �+iBp�i2/ UBX2X- Bb }`BM;V- vQm rQmH/ 2t@
T2+i iQ b22 ;`2�i2` M2m`�H 2Mi`�BMK2Mi �i i?�i 7`2[m2M+vX h?Bb rQmH/ #2 i?2
2tT2+i2/ `2bmHi B7 i?2 KQ/2H K�i+?2/ i?2 BMTmi p2`v r2HH U2X;X- 7Q` HQr /2;`22b
Q7 bvM+QT�iBQMVX >Qr2p2`- B7 i?Bb KQ/2H Bb � +HQb2@#mi@MQi@T2`72+i K�i+? 7Q` i?2
BMTmi- �M/ Bb BM i?2 T`Q+2bb Q7 #2BM; ǳmT/�i2/Ǵ- Bi b22Kb TQbbB#H2 i?�i i?2`2
rQmH/ #2 bQK2 /2bvM+?`QMBx�iBQM �i i?Bb 7`2[m2M+v �b i?2 #`�BM �ii2KTib iQ
`2Q`;�MBx2 i?2 KQ/2HX h?Bb K2+?�MBbiB+ �++QmMi 7Q+mbBM; QM /2bi`m+iBp2 BMi2`@
72`2M+2 Q7 2M/Q;2MQmb `?vi?Kb Bb `2KBMBb+2Mi Q7 i?2 K�MM2` BM r?B+? Km@#�M/
/2bvM+?`QMBx�iBQM ?�b #22M BMi2`T`2i2/ mM/2` KQp2K2Mi Q#b2`p�iBQM +QM/BiBQMb
UJ+:�``v 2i �HX- kyRkVX

h?2 T�ii2`M Q7 M2m`�H 2Mi`�BMK2Mi �i i?2 2B;?i?@MQi2 H2p2H- ?Qr2p2`- b22Kb
iQ #2?�p2 KQ`2 bBKBH�`Hv iQ T�`iB+BT�MibǶ i�TTBM; T2`7Q`K�M+2- r?2`2 HQr2`
/2;`22b Q7 bvM+QT�iBQM 2HB+Bi2/ ;`2�i2` 2Mi`�BMK2MiX am#/BpBbBQMb Q7 i?2 #2�i
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�`2 `2T`2b2Mi2/ �i i?2 2B;?i?@MQi2 H2p2H U7Q` i?2 HQr@bvM+QT�iBQM biBKmHBV- �M/
bm#/BpB/BM; i?2 #2�i ?�b #22M 7QmM/ iQ `2/m+2 i�TTBM; p�`B�#BHBiv U_2TT- kyRyVX
aQ i?Bb 2M?�M+2/ 2Mi`�BMK2Mi �i i?2 2B;?i? MQi2 H2p2H K�v #2 `2H�i2/ iQ �++m`�+v
Q7 KQp2K2Mi bvM+?`QMBx�iBQMX

Ai r�b �HbQ 7QmM/ i?�i M2m`�H 2Mi`�BMK2Mi /2+`2�b2b rBi? BM+`2�bBM; K2i`B+ H2p2H-
r?2`2 K2i`B+ H2p2Hb `2T`2b2MiBM; H�`;2` ;`QmTb Q7 MQi2b 2HB+Bi ;`2�i2` 2Mi`�BMK2Mi
i?�M bm#/BpBbBQMbX Ai Bb 2bi�#HBb?2/ i?�i i?2 TQr2` Q7 i?2 11: bB;M�H i2M/b iQ
/BbTH�v i?Bb Rf7 #2?�pBQm`- r?2`2 i?2 K�;MBim/2 Q7 bT2+i`�H �+iBpBiv /2+`2�b2b
rBi? BM+`2�bBM; 7`2[m2M+v U.2K�Mm2H2 2i �HX- kyydV- bQ BM bQK2 b2Mb2 i?Bb Bb
MQi mM2tT2+i2/X >Qr2p2`- B7 /Bz2`2Mi TQTmH�iBQMb Q7 M2m`QMb �`2 bvM+?`QMBxBM;
i?2B` }`BM; iQ i?2 /Bz2`2Mi K2i`B+�H H2p2Hb T`2b2Mi BM i?2 biBKmHmb- i?2M TQBMib
Q7 K2i`B+�H �++2Mi rQmH/ HBF2Hv BMpQHp2 KQ`2 M2m`QMb }`BM; �M/ ;`2�i2` 11:
�+iBpBiv �i i?�i 7`2[m2M+vX

*QM+HmbBQMb

h?2 +m``2Mi bim/v `2THB+�i2b T`2pBQmb rQ`F r?2`2 KQ/2`�i2 /2;`22b Q7 bvM+Q@
T�iBQM 2HB+Bi ;`2�i2` 722HBM;b Q7 r�MiBM; iQ KQp2 UaBQ`Qb 2i �HX- kyR9c qBi2F 2i
�HX- kyR9VX Ai �HbQ }M/b i?�i i�TTBM; p�`B�#BHBiv Bb HQr2` 7Q` #Qi? HQr �M/ KQ/@
2`�i2 /2;`22b Q7 bvM+QT�iBQMX h?Bb Bb BMi2`T`2i2/ �b i?2 #`�BM #2BM; �#H2 iQ mb2
�M 2tBbiBM;- bmBi�#H2 KQ/2H 7Q` T`2/B+iBM; i?2 �m/BiQ`v BMTmiX L2m`�H 2Mi`�BM@
K2Mi r�b MQi 7QmM/ iQ #2 ;`2�i2` BM SJ* 7Q` KQ/2`�i2 /2;`22b Q7 bvM+QT�iBQMX
AMbi2�/- 2Mi`�BMK2Mi �i i?2 #2�i 7`2[m2M+v r�b 7QmM/ iQ #2 HQr2`X Ai Bb bm;@
;2bi2/ i?�i i?Bb Bb 2Bi?2` #2+�mb2 �V T�`iB+BT�Mib r2`2 BMbi`m+i2/ iQ `27`�BM 7`QK
KQpBM;- �M/ �`2 i?2`27Q`2 bmTT`2bbBM; i?2 `2BM7Q`+2K2Mi Q7 i?2 KQ/2H �M/ i?2
/2bB`2 iQ KQp2- Q` #V i?2 KQ/2H Bb #2BM; mT/�i2/- �M/ i?Bb Bb �bbQ+B�i2/ rBi? �
/2bvM+?`QMBx�iBQM Q7 �+iBpBivX

9e



aim/v j, �+QmbiB+ �bT2+ib Q7 JmbB+

q?�i �`2 i?2 T?vbB+�H T`QT2`iB2b Q7 � bQmM/ bB;M�H i?�i rQmH/ /`Bp2 2Mi`�BMK2Mi
Q7 SJ* M2m`QMb\ h?2`2 �`2 �i H2�bi irQ �`2�b Q7 rQ`F `2H�iBM; iQ M2m`�H 2Mi`�BM@
K2Mi i?�i BMp2biB;�i2 �+QmbiB+ 72�im`2b Q7 KmbB+ i?�i +QmH/ ?2HT b2H2+i `2H2p�Mi
72�im`2b, bm#D2+iBp2 2p�Hm�iBQM Q7 ;`QQp2 �M/ b2MbQ`BKQiQ` bvM+?`QMBx�iBQM bim/@
B2bX "Qi? Q7 i?2b2 HBi2`�im`2b ?�p2 B/2MiB}2/ BKTQ`i�Mi �+QmbiB+ 72�im`2b- �M/
�`2 i?mb � mb27mH TH�+2 iQ /`�r BMbB;?i �b iQ r?�i 72�im`2b KB;?i #2 `2H2p�Mi iQ
SJ* 2Mi`�BMK2MiX

� b2Mb2 Q7 ;`QQp2 Bb i`�/BiBQM�HHv /2}M2/ �b KmbB+ i?�i +`2�i2b � /2bB`2 iQ KQp2 BM
� HBbi2M2` UJ�/BbQM- kyyeV- �M/ ?�b #22M HBMF2/ iQ BM+`2�b2/ M2m`�H 2t+Bi�#BHBiv
Q7 i?2 KQiQ` bvbi2K UaimT�+?2` 2i �HX- kyRjVX S�`iB+BT�MibǶ `�iBM;b Q7 ;`QQp2
?�p2 #22M 7QmM/ iQ +Q``2H�i2 rBi? +2`i�BM �+QmbiB+ 72�im`2b UJ�/BbQM 2i �HX- kyRRc
aimT�+?2` 2i �HX- kyReVc �KQM; i?2b2 �`2 #2�i b�HB2M+2- 2p2Mi p�`B�#BHBiv- _Ja
p�`B�#BHBiv- �M/ HQr@7`2[m2M+v bT2+i`�H ~mtX

"2�i b�HB2M+2 UJ�/BbQM 2i �HX- kyRRV Q` TmHb2 +H�`Biv UG�`iBHHQi- 12`QH�- hQBpB�BM2M-
� 6Q`M�`B- kyy3V Bb � 72�im`2 BM/2tBM; ?Qr 2�bBHv � HBbi2M2` +�M T2`+2Bp2 i?2
mM/2`HvBM; `?vi?KB+ TmHb2 Q7 � TB2+2 Q7 KmbB+X h?Bb 72�im`2 Bb +�H+mH�i2/ #v }`bi
�TTHvBM; �M QMb2i /2i2+iBQM 7mM+iBQM- bm+? i?�i bm#b2[m2Mi �M�Hvb2b +�M 7Q+mb QM
MQi2 QMb2ib BMbi2�/ Q7 i?2 r?QH2 �+QmbiB+ bB;M�HX h?Bb Bb mbm�HHv �++QKTHBb?2/
#v }Hi2`BM; i?2 bB;M�H rBi? � #�MF Q7 MQM@Qp2`H�TTBM; }Hi2`b- `2+iB7vBM;- �M/
/QrM@b�KTHBM;X h?2 `2bmHiBM; QMb2i p2HQ+Biv +m`p2 Bb � iBK2@p�`vBM; bB;M�H i?�i
+QMi�BMb T2�Fb �i Tm`TQ`i2/ MQi2 QMb2ibX hQ +�H+mH�i2 #2�i b�HB2M+2- i?2 QMb2i
bB;M�H Bb bm#D2+i2/ iQ �M �miQ+Q``2H�iBQM 7mM+iBQM iQ �bb2bb i?2 2ti2Mi iQ r?B+?
Bi `2T2�ib Bib2H7X "v 7Q+mbBM; QM i?2 �miQ+Q``2H�iBQM �i H�;b i?�i �`2 `2H�i2/ iQ
i?2 #2�i 7`2[m2M+v- �M 2biBK�i2 +�M #2 Q#i�BM2/ 7Q` i?2 2ti2Mi iQ r?B+? i?2
bB;M�H 2KT?�bBx2b i?2 mM/2`HvBM; K2i`B+ bi`m+im`2X

h?2 bi`2M;i? Q7 i?2 mM/2`HvBM; TmHb2 ?�b #22M �bbQ+B�i2/ rBi? #Qi? `�iBM;b Q7
;`QQp2 �M/ KQp2K2Mi bvM+?`QMBx�iBQM rBi? KmbB+X AM � bim/v BMp2biB;�iBM; i?2
T?2MQK2MQHQ;v Q7 ;`QQp2- T�`iB+BT�Mib MQi2/ i?�i � b2Mb2 Q7 ;`QQp2 /2T2M/b QM
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� bi`QM; mM/2`HvBM; #2�i UC�M�i� 2i �HX- kyRkVX aQM;b rBi? /`mKb �M/ #�bbě
BMbi`mK2Mib i?�i i2M/ iQ /2}M2 `?vi?KB+ bi`m+im`2 BM �M mM2[mBpQ+�H K�MM2`ě
i2M/ iQ 2HB+Bi ?B;?2` ;`QQp2 `�iBM;b 7`QK T�`iB+BT�Mib UaimT�+?2` 2i �HX- kyReVX
"2�i b�HB2M+2 �M/ TmHb2 +H�`Biv ?�p2 �HbQ #22M 7QmM/ iQ +Q``2H�i2 rBi? ;`QQp2
`�iBM;b UJ�/BbQM 2i �HX- kyRRVX

1p2Mi p�`B�#BHBiv UJ�/BbQM 2i �HX- kyRRV Bb �HbQ /2i2`KBM2/ #v }`bi 2bi�#HBb?BM;
i?2 QMb2i p2HQ+Biv +m`p2 Q7 i?2 bB;M�HX h?2M- i?2 p�`B�M+2 Q7 i?Bb +m`p2 Bb +QK@
Tmi2/ T2` #2�iX h?Bb K2i`B+ Bb +QMbB/2`2/ � +QMp2MB2Mi T`Qtv 7Q` i?2 p�`B�#BHBiv
Q7 MQi2b �i i?2 bm#@#2�i H2p2H- �M/ Bb b2MbBiBp2 iQ i?2 7�+i i?�i `2H�iBp2 QMb2i
�KTHBim/2b K�v /Bz2` �+`Qbb iBK2XRd 1p2Mi p�`B�#BHBiv ?�b #22M 7QmM/ iQ #2 �
;QQ/ T`2/B+iQ` Q7 T�`iB+BT�MibǶ ;`QQp2 `�iBM;b UJ�/BbQM 2i �HX- kyRRc aimT�+?2`
2i �HX- kyReVX

_QQi K2�M b[m�`2 U_JaV p�`B�#BHBiv Bb � 72�im`2 `2H�iBM; iQ i?2 p�`B�#BHBiv BM i?2
BMi2MbBiv �M/ HQm/M2bb Q7 i?2 bB;M�HX Ai Bb +�H+mH�i2/ #v }`bi b[m�`BM; �HH p�Hm2b
BM i?2 bB;M�H- i�FBM; � bHB/BM; rBM/Qr �p2`�;2- �M/ }M�HHv i�FBM; i?2 b[m�`2
`QQiX h?2 bi�M/�`/ /2pB�iBQM Q7 i?2 `2bmHiBM; iBK2@p�`vBM; _Ja r�p27Q`K Bb
i?2M +QKTmi2/ �b � K2�bm`2 Q7 p�`B�#BHBivX q?BH2 _Ja p�`B�#BHBiv ?�b #22M
7QmM/ iQ +Q``2H�i2 rBi? ;`QQp2 `�iBM;b- _Ja ?�b MQi UaimT�+?2` 2i �HX- kyReVX

aT2+i`�H ~mt Bb � K2�bm`2 Q7 KQK2Mi@iQ@KQK2Mi /Bz2`2M+2b BM i?2 bT2+i`mK Q7
� bQmM/ bB;M�H- �M/ Bb Q7i2M +�H+mH�i2/ b2T�`�i2Hv 7Q` /Bz2`2Mi 7`2[m2M+v #�M/bX
6Hmt BM HQr@7`2[m2M+v #�M/b UBX2X- #2ir22M y �M/ kyy >xV ?�b #22M +Q``2H�i2/
rBi? ;`QQp2 `�iBM;b UaimT�+?2` 2i �HX- kyReVX h?2 �mi?Q`b �HbQ MQi2 i?�i i?2
bQM;b r?B+? `2+2Bp2/ i?2 ?B;?2bi ;`QQp2 `�iBM;b i2M/2/ iQ ?�p2 /`mKb- BM+Hm/@
BM; � UHQr 7`2[m2M+vV FB+F /`mKX 1_S rQ`F ?�b �HbQ bm;;2bi2/ i?�i HQr2` 7`2@
[m2M+B2b �`2 �bbQ+B�i2/ rBi? bmT2`BQ` iBKBM; T2`+2TiBQM BM KmbB+ U>Qp2- J�`B2-
"`m+2- � h`�BMQ`- kyR9VX aimT�+?2` 2i �HX UkyReV 2tT2`BK2Mi�HHv K�MBTmH�i2/

Rd1p2Mi p�`B�#BHBiv Bb +�HH2/ ǳ2p2Mi /2MbBivǴ BM J�/BbQM 2i �HXǵb UkyRRV Q`B;BM�H �`iB+H2X ǳ1p2Mi
p�`B�#BHBivǴ Bb mb2/ ?2`2 BMbi2�/ #2+�mb2 �V Bi +�M #2 /BbiBM;mBb?2/ 7`QK G�`iBHHQi �M/ hQBpB@
�BM2MǶb UkyydV 2p2Mi /2MbBiv- r?2`2 T2�Fb BM i?2 QMb2i p2HQ+Biv +m`p2 �`2 bBKTHv +QmMi2/ T2`
mMBi iBK2- �M/ #V Bi #2ii2`@+?�`�+i2`Bx2b r?�i Bb �+im�HHv #2BM; /2b+`B#2/ BM i?2 bB;M�HX AM
� bim/v +QKT�`BM; i?2 irQ 72�im`2b- 2p2Mi p�`B�#BHBiv- #mi MQi 2p2M /2MbBiv- r�b 7QmM/ iQ
T`2/B+i T�`iB+BT�MibǶ ;`QQp2 `�iBM;b UaimT�+?2` 2i �HX- kyReVX
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i?2 7`2[m2M+v Q7 i?2 #�bb /`mK BM i?2B` biBKmHB- �M/ 7QmM/ i?�i HQr2` 7`2[m2M+B2b
r2`2 �bbQ+B�i2/ rBi? ?B;?2` ;`QQp2 `�iBM;bX

h?2 �#BHBiv iQ i�T �HQM; rBi? � `?vi?K ?�b #22M HBMF2/ iQ i?2 2ti2Mi Q7 M2m`�H
2Mi`�BMK2Mi iQ i?2 #2�i 7`2[m2M+v ULQx�`�/�M 2i �HX- kyR8VX ai`QM; 2M/Q;2MQmb
M2m`�H 2Mi`�BMK2Mi ?�b �HbQ #22M 7QmM/ iQ +Q``2H�i2 rBi? i�TTBM; T2`7Q`K�M+2
�M/ `?vi?KB+ T`2/B+iBQM �#BHBiB2b ULQx�`�/�M 2i �HX- kyReVX h?mb- �+QmbiB+ 72�@
im`2b i?�i �B/ BM b2MbQ`BKQiQ` bvM+?`QMBx�iBQM KB;?i �HbQ /`Bp2 M2m`�H 2Mi`�BM@
K2MiX

qQ`F QM �+QmbiB+ 72�im`2b �M/ KQp2K2Mi ?�p2 BKTHB+�i2/ � bBKBH�` b2i Q7 72�@
im`2bX "m`;2` 2i �HX UkyRkV mb2/ KQiBQM +�Tim`2 iQ BMp2biB;�i2 KQp2K2Mi `2;@
mH�`Biv r?2M T�`iB+BT�Mib r2`2 �bF2/ iQ KQp2 �HQM; rBi? KmbB+X h?2v 7QmM/
i?�i i?2 `2;mH�`Biv Q7 i?2 mM/2`HvBM; TmHb2 UTmHb2 +H�`Bivc G�`iBHHQi 2i �HX- kyy3V
�M/ HQr@7`2[m2M+v ~mt UBX2X- #2ir22M y �M/ kyy >xV r�b bB;MB}+�MiHv +Q``2H�i2/
rBi? KQp2K2Mi `2;mH�`BivX GQr2` 7`2[m2M+B2b ?�p2 �HbQ #22M �bbQ+B�i2/ rBi?
H2bb p�`B�#H2 �M/ KQ`2 7Q`+27mH i�TTBM; UaimT�+?2` 2i �HX- kyReVX

S2`+mbbBp2M2bb Bb �MQi?2` 72�im`2 i?�i ?�b #22M `2H�i2/ iQ KQp2K2Mi `2;mH�`Biv
U"m`;2` 2i �HX- kyRk- kyRjVX h?Bb 72�im`2 Bb +�H+mH�i2/ �b i?2 �p2`�;2 bHQT2 Q7
i?2 QMb2ib Q7 2�+? MQi2 2p2Mi UKB`�ii�+FbHQT2 BM JA_ hQQH#QtVX � bi22T2`
�p2`�;2 bHQT2 rQmH/ K2�M b?Q`i2` QMb2i 7Q` 2�+? MQi2- r?B+? K�v BM im`M 7�@
+BHBi�i2 bvM+?`QMBx�iBQMX AMi2`2biBM;Hv- T2`+mbbBp2M2bb ?�b #22M �bbQ+B�i2/ rBi?
bvM+?`QMBx�iBQM Q7 bT2+B}+ #Q/v T�`ib bm+? �b i?2 ?2�/ �M/ ?�M/b- r?2`2�b
Qi?2` 72�im`2b UHBF2 TmHb2 +H�`BivV r2`2 �bbQ+B�i2/ rBi? KQp2K2Mi Q7 i?2 r?QH2
#Q/v U"m`;2` 2i �HX- kyRjVX

h?2 Tm`TQb2 Q7 aim/v j r�b iQ B/2MiB7v �+QmbiB+ 72�im`2b i?�i +QmH/ T`2/B+i
SJ* 2Mi`�BMK2Mi �i i?2 #2�i 7`2[m2M+vX S�`iB+BT�Mib HBbi2M2/ iQ /`mK `?vi?Kb
�M/ �V `�i2/ i?2K QM i?2 2ti2Mi iQ r?B+? Bi K�/2 i?2K r�Mi iQ KQp2- #V
i�TT2/ �HQM;- �M/ +V T�bbBp2Hv HBbi2M2/ r?BH2 11: r�b `2+Q`/2/X hQ �+?B2p2
i?Bb- i?`22 /Bz2`2Mi �TT`Q�+?2b r2`2 i�F2MX 6B`bi- � KmHiBTH2 HBM2�` `2;`2bbBQM
KQ/2H r�b mb2/ iQ KQ/2H i?2 `�iBM; /�i� mbBM; �+QmbiB+ 72�im`2b i?�i ?�p2 #22M
T`2pBQmbHv BKTHB+�i2/X h?Bb KQ/2H r�b i?2M �TTHB2/ iQ i?2 M2m`�H 2Mi`�BMK2Mi
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/�i� iQ �bb2bb ?Qr r2HH i?2b2 72�im`2b rQmH/ T`2/B+i 2Mi`�BMK2MiX L2ti- i?2
b�K2 T`Q+2/m`2 r�b +�``B2/ Qmi QM i?2 i�TTBM; /�i�- mbBM; � bHB;?iHv /Bz2`2Mi
b2i Q7 72�im`2b i?�i ?�p2 #22M BKTHB+�i2/ BM i?2 i�TTBM; HBi2`�im`2X 6BM�HHv- �M
2tTHQ`�iQ`v �M�HvbBb r�b /QM2- r?2`2#v �HH T`2pBQmbHv /Bb+mbb2/ 72�im`2b r2`2
2Mi2`2/ BMiQ � bi2TrBb2 `2;`2bbBQM �b � K2�Mb Q7 p�`B�#H2 b2H2+iBQMX

J2i?Q/b

S�`iB+BT�Mib

h?B`iv@MBM2 T�`iB+BT�Mib rBi? b2H7@`2TQ`i2/ MQ`K�H ?2�`BM; r2`2 `2+`mBi2/ 7`QK
i?2 _v2`bQM lMBp2`bBiv Tbv+?QHQ;v bim/2Mi T�`iB+BT�Mi TQQHX "�b2/ QM b2H7@
`2TQ`i- MBM2 r2`2 H27i@?�M/2/- RR ?�/ T2`72+i TBi+?- R8 +QMbB/2`2/ i?2Kb2Hp2b
KmbB+�H- �M/ Rj r2`2 KmbB+�HHv �+iBp2 �i i?2 iBK2 Q7 i2biBM; UTH�vBM; Q` bBM;BM; BM
� ;`QmT Q` QM i?2B` QrMVX h?2v ?�/ �M �p2`�;2 Q7 9 v2�`b Q7 KmbB+�H 2tT2`B2M+2
rBi? � `�M;2 Q7 y iQ R8 v2�`bX h?Bb bim/v r�b �TT`Qp2/ #v i?2 _v2`bQM _2b2�`+?
1i?B+b "Q�`/ �M/ �HH T�`iB+BT�Mib +QKTH2i2/ BM7Q`K2/ +QMb2Mi T`BQ` iQ i?2 bim/vX
� TQr2` �M�HvbBb #�b2/ QM +Q``2H�iBQM �M�Hvb2b 7`QK T`2pBQmb bim/B2b U"m`;2` 2i
�HX- kyRkc aimT�+?2` 2i �HX- kyReV `2p2�H2/ � H�`;2 2z2+i bBx2 U7k 4 XeyV- BM/B+�iBM;
i?�i � b�KTH2 bBx2 Q7 j9 rQmH/ #2 M2+2bb�`vX

aiBKmHB

aiBKmHB +QMbBbi2/ Q7 /`mK#2�ib i?�i r2`2 +`2�i2/ BM :�`�;2#�M/ Up2`bBQM RyXkXy
QM K�+Pa aB2``� RyXRkXeV mbBM; i?2 pB`im�H /`mKK2` BMi2`7�+2X h?Bb BMi2`7�+2
mb2b bHB/2`b iQ KQ/B7v i?2 BMi2MbBiv �M/ +QKTH2tBiv Q7 /27�mHi /`mK T�ii2`MbX
� iQi�H Q7 i?B`iv `?vi?Kb r2`2 +`2�i2/- 2�+? mbBM; � /Bz2`2Mi /27�mHi T�ii2`M-
�M/ r2`2 KQ/B}2/ iQ �+?B2p2 � `2H�iBp2Hv rB/2 `�M;2 Q7 TmHb2 +H�`Biv �M/ #2�i
b�HB2M+2X _?vi?Kb r2`2 `2bi`B+i2/ iQ mb2 QMHv i?2 FB+F /`mK- bM�`2 /`mK- �M/
+HQb2/ ?B@?�i UJA.A MQi2b *R- .R- �M/ 6OR- `2bT2+iBp2HvV- �M/ r2`2 [m�MiBx2/
iQ i?2 e9i? MQi2 ;`B/X 1�+? `?vi?K r�b 2tTQ`i2/ �b � Xr�p }H2 �i }p2 /Bz2`2Mi
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i2KTQb UNy- Ne- Ryk- Ry3- �M/ RR9 #TKc RX8- RXe- RXd- RX3- �M/ RXN >xV mbBM;
i?2 ǳ.22T h2+?Ǵ 2H2+i`QMB+ /`mK FBi BM :�`�;2#�M/X _2;�`/H2bb Q7 i?2 i2KTQ-
2�+? `?vi?K r�b TH�v2/ 7Q` jy b2+QM/bX h?Bb `2bmHi2/ BM � iQi�H Q7 R8y biBKmHmb
iQF2MbX

�+QmbiB+ 72�im`2b r2`2 2ti`�+i2/ 7`QK �HH biBKmHB mbBM; J�hG�" _kyRd� Uh?2
J�i?rQ`Fb- AM+XVX "2�i b�HB2M+2 �M/ 2p2Mi p�`B�#BHBiv r2`2 2ti`�+i2/ mbBM;
i?2 a?�F2Ai _?vi?K .2b+`BTiQ`b +Q/2 Q#i�BM2/ 7`QK J�/BbQM 2i �HX UkyRRVX
JA_ hQQH#Qt UG�`iBHHQi � hQBpB�BM2M- kyydV r�b mb2/ iQ 2ti`�+i i?2 `2K�BMBM;
72�im`2b, TmHb2 +H�`Biv UKB`TmHb2+H�`Biv 7mM+iBQMV- _Ja p�`B�#BHBiv UKB``Kb-
i?2M +QKTmi2 bi�M/�`/ /2pB�iBQMV- T2`+mbbBp2M2bb UKB`�ii�+FbHQT2V- �M/ bm#@
#�M/ ~mt UKB`7BHi2`#�MF �M/ KB`7HmtV BM i?2 7QHHQrBM; #�M/b, y@8y >x- 8y@Ryy
>x- Ryy@kyy >x- kyy@9yy >x- 9yy@3yy >x- 3yy@Reyy >x- Reyy@jkyy >x- jkyy@e9yy
>x- e9yy@Rk3yy >x- �M/ Rk3yy@kky8y >xX

S`Q+2/m`2

S�`iB+BT�Mib r2`2 b2�i2/ �i � +QKTmi2` BM � bQmM/@�ii2Mm�i2/ +?�K#2`X aiBK@
mHmb T`2b2Mi�iBQM r�b +QMi`QHH2/ mbBM; J�hG�" Up2`bBQM _kyRd�c h?2 J�i?@
rQ`Fb- AM+XV- �M/ 2t+2`Tib r2`2 TH�v2/ Qp2` GQ;Bi2+? wRjy HQm/bT2�F2`b BM irQ
#HQ+FbX AM QM2 #HQ+F- T�`iB+BT�Mib r2`2 �bF2/ iQ bBKTHv HBbi2M iQ 2�+? 2t+2`Ti �M/
iQ `27`�BM 7`QK KQpBM;X AM i?2 Qi?2` #HQ+F- T�`iB+BT�Mib r2`2 �bF2/ iQ i�T �HQM;
iQ i?2 #2�i QM � JA.A /`mK T�/ rBi? r?B+?2p2` ?�M/ i?2v 72Hi KQ`2 +QK7Q`i@
�#H2X A7 i?2 T�`iB+BT�Mi r�b mMbm`2 �#Qmi ?Qr iQ /Q i?Bb- Bi r�b /2KQMbi`�i2/
iQ i?2K #v i?2 2tT2`BK2Mi2`X AM 2�+? #HQ+F- 2�+? Q7 i?2 jy /`mK T�ii2`Mb r2`2
TH�v2/ BM `�M/QK Q`/2`X h?2 i2KTQ Q7 2�+? i`B�H r�b `�M/QK- #mi i?2 b�K2
/`mK T�ii2`M@i2KTQ T�B`BM;b r2`2 mb2/ 7Q` #Qi? #HQ+FbX aiBKmHmb T`2b2Mi�iBQM
r�b b2H7@T�+2/- �M/ �7i2` 2�+? i`B�H T�`iB+BT�Mib r2`2 �bF2/ iQ �Mbr2` i?2 [m2b@
iBQM ǳhQ r?�i 2ti2Mi /Q2b i?Bb `?vi?K K�F2 vQm r�Mi iQ KQp2\Ǵ QM � d@TQBMi
GBF2`i b+�H2X

aiBKmHmb T`2b2Mi�iBQM r�b +QMi`QHH2/ rBi? J�hG�" Up2`bBQM _kyRd�c h?2
J�i?rQ`Fb- AM+XV `mMMBM; QM � qBM/Qrb +QKTmi2`X 11: /�i� r2`2 `2+Q`/2/
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QM � b2T�`�i2 qBM/Qrb +QKTmi2` mbBM; � Rk3@+?�MM2H "BQa2KB �+iBp2hrQ bvb@
i2K �M/ r2`2 /B;BiBx2/ �i 8Rk >xX h�TTBM; /�i� r2`2 `2+Q`/2/ mbBM; � _QH�M/
>S.@Ry /`mK T�/ �M/ S`Q hQQHb RkX3Xy QM � J�+BMiQb? +QKTmi2` `mMMBM;
Pas RyXRRXeX �M�Hvb2b r2`2 +�``B2/ Qmi mbBM; J�hG�" Up2`bBQM _kyRd�c h?2
J�i?rQ`Fb- AM+XV QM � J�+BMiQb? +QKTmi2` `mMMBM; Pas RyXRkXe- �M/ BM+Hm/2/
+mbiQK b+`BTib- i?2 11:G�" hQQH#Qt Up2`bBQM R9XRXRc .2HQ`K2 �J�F2B;- kyy9V-
�M/ JA.A hQQH#Qt UhQBpB�BM2M � 12`QH�- kyReVX ai�iBbiB+�H �M�Hvb2b r2`2 +�`@
`B2/ Qmi BM _ U_ *Q`2 h2�K- kyRdVX �HH i�bF- �M�HvbBb- �M/ bi�iBbiB+�H b+`BTib
�`2 �p�BH�#H2 QMHBM2 ?iiTb,ff;Bi?m#X+QKf;�#2M2bTQHBf2Mi`�BMK2MiX

11: �M�HvbBbX 11: /�i� r2`2 T`2T`Q+2bb2/ BM irQ TBT2HBM2b rBi? /Bz2`2Mi
?B;?@T�bb }Hi2`b BM Q`/2` iQ BKT`Qp2 i?2 [m�HBiv Q7 i?2 A*� U.2#2M2` 2i �HX- kyRyc
AX qBMFH2` 2i �HX- kyR8VX 6Q` i?2 }`bi TBT2HBM2- `�r 11: /�i� r2`2 ?B;?@T�bb
}Hi2`2/ �i R >x mbBM; i?2 11:G�" 7mM+iBQM TQTn22;7BHiM2rX "�/ +?�MM2Hb
r2`2 B/2MiB}2/ mbBM; i?2 +H2�Mn`�r/�i� THm;BMX h?Bb THm;BM rQ`Fb #v }`bi
rBM/QrBM; i?2 /�i� BMiQ R@b2+QM/ MQM@Qp2`H�TTBM; rBM/QrbX AM 2�+? rBM/Qr-
2�+? +?�MM2H Bb BMi2`TQH�i2/ #�b2/ QM �HH Qi?2` +?�MM2Hb- �M/ i?Bb BMi2`TQH�iBQM
Bb +Q``2H�i2/ rBi? i?2 �+im�H /�i� 7`QK i?�i +?�MM2HX A7 i?Bb +Q``2H�iBQM Bb HQr2`
i?�M yX3- i?2 +?�MM2H Bb ~�;;2/ 7Q` i?2 ;Bp2M rBM/QrX �Mv +?�MM2H rBi? ~�;b
BM KQ`2 i?�M ?�H7 Q7 i?2 rBM/Qrb Bb `2D2+i2/X .�i� r2`2 i?2M `2`272`2M+2/ iQ
i?2 �p2`�;2- �M/ HBM2 MQBb2 r�b `2KQp2/ UTQTn+H2�MHBM2VX a2+iBQMb Q7 /�i�
r?2`2 MQ KmbB+ r�b T`2b2Mi2/ UBX2X- r?BH2 2Mi2`BM; `2bTQMb2b QM i?2 +QKTmi2`V
r2`2 `2KQp2/ UTQTn2TQ+?V- �M/ i?2 `2K�BMBM; /�i� r2`2 bm#D2+i2/ iQ i?2 2t@
i2M/2/ p2`bBQM Q7 i?2 AM7QK�t A*� U"2HH � a2DMQrbFB- RNN8V �b BKTH2K2Mi2/ BM
11:G�" UTQTn`mMB+�VX

AM i?2 b2+QM/ TBT2HBM2- `�r 11: /�i� r2`2 ?B;?@T�bb }Hi2`2/ �i yX8 >xX *?�MM2Hb
i?�i r2`2 B/2MiB}2/ �b #�/ BM i?2 }`bi TBT2HBM2 r2`2 `2KQp2/X �HH Qi?2` +?�MM2Hb
r2`2 `272`2M+2/ iQ i?2 �p2`�;2 �M/ 2TQ+?2/X L2ti- i?2 A*� r2B;?ib �M/ bT?2`BM;
K�i`B+2b UBX2X- 11:XB+�r2B;?ib �M/ 11:XB+�bT?2`2V Q#i�BM2/ 7`QK i?2 }`bi
TBT2HBM2 r2`2 mb2/ rBi? i?2 2H2+i`Q/2 /�i� 7`QK i?2 b2+QM/ TBT2HBM2 iQ +QKTmi2
A* �+iBpBivX
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_2;BQMb Q7 BMi2`2bi r2`2 /2}M2/ #�b2/ QM "`Q/K�MM �`2�b U"�V, i?2 SJ*
`2;BQM +QKT`Bb2/ "�e- �M/ i?2 �m/BiQ`v +Q`i2t `2;BQM +QKT`Bb2/ "�kk- "�9R-
�M/ "�9kX AM Q`/2` iQ HQ+�HBx2 +QKTQM2Mib rBi? `2bT2+i iQ i?2b2 i�`;2i #`�BM
`2;BQMb- 2[mBp�H2Mi /BTQH2 KQ/2Hb r2`2 }i iQ 2�+? A* UTQTn/BT7BiVX 6Q` 2�+?
`2;BQM Q7 BMi2`2bi- �M A* r�b b2H2+i2/ B7 Bib h�H�B`�+? +QQ`/BM�i2b r2`2 rBi?BM 3Xee
KKR3 Q7 i?2 i�`;2i #`�BM `2;BQM UG�M+�bi2` 2i �HX- RNNd- kyyyV �M/ i?2 `2bB/m�H
p�`B�M+2 Q7 Bib +Q``2bTQM/BM; /BTQH2 KQ/2H r�b H2bb i?�M R8WX A7 � T�`iB+mH�` A*
r�b rBi?BM 8 KK Q7 #Qi? `2;BQMb Bi r�b �bbB;M2/ iQ i?2 +HQb2` `2;BQMc B7 Bi r�b
i?2 b�K2 /Bbi�M+2 7`QK #Qi? Bi r�b �bbB;M2/ iQ #Qi?X h?2 �p2`�;2 HQ+�iBQM Q7
b2H2+i2/ A*b Bb THQii2/ BM 6B;m`2 RkX

1Mi`�BMK2Mi Q7 2�+? `2bmHiBM; A* r�b /2i2`KBM2/ BM i?2 7QHHQrBM; r�vX 6B`bi-
2�+? A* r�b bm#D2+i2/ iQ �M 66h rBi? � #BM rB/i? Q7 yXyyd3 >xX h?Bb #BM
rB/i? �HHQr2/ 7Q` �p2`�;BM; �+`Qbb � K�tBKmK Q7 8 #BMb +2Mi2`2/ QM i?2 i�`;2i
7`2[m2M+v #27Q`2 Bi rQmH/ #2;BM iQ Qp2`H�T rBi? i?2 M2B;?#Qm`BM; i2KTQX h?2
MQBb2 ~QQ` r�b `2KQp2/ #v bm#i`�+iBM; �+iBpBiv BM i?2 bm``QmM/BM; #BMb �b BM
LQx�`�/�M 2i �HX UkyRRVX h?2 2ti2Mi Q7 2Mi`�BMK2Mi r�b /2}M2/ �b i?2 K2�M
p�Hm2 Q7 i?`22 #BMb +2Mi2`2/ QM i?2 i�`;2i 7`2[m2M+B2bX h�`;2i 7`2[m2M+B2b r2`2
K2i2`@`2H�i2/- �M/ �HH ?�/ bBKTH2@BMi2;2` `�iBQ `2H�iBQMb?BTb iQ i?2 #2�i `�i2X
h?2v BM+Hm/2/ QM2 ?�H7 Q7 i?2 #2�i `�i2 UBX2X- ?�H7@MQi2 H2p2Hc ;`QmTBM; #2�ib BM
irQbV- i?2 #2�i `�i2 U[m�`i2`@MQi2 H2p2HV- bm#/BpBbBQM #v irQ U2B;?i?@MQi2 H2p2HV
�M/ #v 9 UbBti22Mi?@MQi2 H2p2HVX 1Mi`�BMK2Mi p�Hm2b r2`2 i?2M MQ`K�HBx2/ #v
/BpB/BM; 2�+? p�Hm2 #v i?2 K�tBKmK p�Hm2 7Q` i?�i T�`iB+BT�MiX

h�TTBM; �M�HvbBbX JA.A }H2b r2`2 2tTQ`i2/ 7`QK S`Q hQQHb �M/ BKTQ`i2/
BMiQ J�hG�" mbBM; JA.A hQQH#Qt UhQBpB�BM2M � 12`QH�- kyReVX h?Bb `2im`Mb
�M QMb2i iBK2- � /m`�iBQM- �M/ �M BMi2MbBiv 7Q` 2�+? i�TX 6Q` 2�+? i`B�H- �p2`�;2
/m`�iBQM �M/ �p2`�;2 BMi2MbBiv Q7 i�Tb r�b Q#i�BM2/ #v �p2`�;BM; i?2 `2bT2+iBp2
p�Hm2b 7Q` �HH i�Tb QM i?�i i`B�HX h?2 QMb2i iBK2b r2`2 mb2/ iQ +�H+mH�i2 � K2�M
QMb2i �bvM+?`QMv 7Q` 2�+? i`B�H BM i?2 7QHHQrBM; r�vX 6B`bi- 2�+? QMb2i r�b

R3h?2 HQ+�HBx�iBQM T`Q+2/m`2 +`2�i2b � j. +m#2 +2Mi2`2/ QM i?2 ;Bp2M h�H�B`�+? +QQ`/BM�i2bX
h?2 +m#2 2ti2M/b 8 KK QM �HH bB/2b `2bmHiBM; BM � iQi�H bBx2 Q7 RR t RR t RR KKX h?2 7m`i?2bi
/Bbi�M+2 7`QK i?2 +2Mi2` Q7 i?2 +m#2 iQ i?2 2/;2 UBX2X- i?2 +Q`M2` Q7 i?2 +m#2V Bb 3Xee KKX
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6B;m`2 RkX h�H�B`�+? +QQ`/BM�i2b Q7 b2H2+i2/ A*bX h�H�B`�+? +QQ`/BM�i2b 7Q`
b2H2+i2/ A*b r2`2 bQ`i2/ #�b2/ QM ?2KBbT?2`2 �M/ `2;BQM- �p2`�;2/ �+`Qbb T�`@
iB+BT�Mib- �M/ THQii2/ QMiQ bi�M/�`/Bx2/ J_A BK�;2bX /�`F #Hm2 4 T`2KQiQ`
A*bc HB;?i ;`22M 4 �m/BiQ`v A*bc TK+ 4 T`2KQiQ` +Q`i2tc �m/ 4 �m/BiQ`v +Q`@
i2tc _o 4 `2bB/m�H p�`B�M+2c h�H 4 h�H�B`�+?c GBM2 BM/B+�i2b i?2 /B`2+iBQM Q7 i?2
/BTQH2X
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K�i+?2/ iQ i?2 #2�i iBK2 iQ r?B+? Bi r�b +HQb2biX h?2M- i?2 �#bQHmi2 /Bz2`2M+2
#2ir22M 2�+? QMb2i �M/ Bib K�i+?2/ #2�i iBK2 r�b +�H+mH�i2/- �M/ i?2 �p2`�;2
Q7 i?2b2 /Bz2`2M+2b r�b +QMbB/2`2/ i?2 K2�M QMb2i �bvM+?`QMvX

62�im`2 a2H2+iBQMX q?BH2 � MmK#2` Q7 �+QmbiB+ 72�im`2b ?�p2 #22M 7QmM/ iQ
`2H�i2 iQ ;`QQp2 `�iBM;b �M/ KQp2K2Mi `2;mH�`Biv- i?2`2 Bb MQ bm+? HBi2`�im`2
i?�i 2tBbib 7Q` M2m`�H 2Mi`�BMK2MiX hQ B/2MiB7v �+QmbiB+ 72�im`2b i?�i KB;?i #2
`2H�i2/ iQ SJ* 2Mi`�BMK2Mi- i?2 7QHHQrBM; irQ K2i?Q/b r2`2 mb2/X 6B`bi- 72�@
im`2b T`2pBQmbHv 7QmM/ iQ +Q``2H�i2 rBi? ;`QQp2 `�iBM;b Q` i�TTBM; T2`7Q`K�M+2
r2`2 b2H2+i2/ 7Q` i?2 irQ KQ/2HbX hQ �pQB/ KmHiB+QHHBM2�`Biv- � 72�im`2 r�b `2@
KQp2/ B7 �V Bi r�b bB;MB}+�MiHv +Q``2H�i2/ rBi? �MQi?2` 72�im`2 rBi? � +Q2{+B2Mi
;`2�i2` i?�M Xd- �M/ #V Bi r�b H2bb +Q``2H�i2/ rBi? i?2 /2T2M/2Mi K2�bm`2 i?�M
i?2 Qi?2` 72�im`2X h?2 `2bmHiBM; 72�im`2b r2`2 i?2M mb2/ BM � KmHiBTH2 HBM2�` `2@
;`2bbBQM KQ/2H iQ T`2/B+i _�iBM;b Q7 q�MiBM; iQ JQp2 �M/ h�TTBM; o�`B�#BHBiv-
`2bT2+iBp2HvX h?2b2 b�K2 irQ KQ/2Hb r2`2 i?2M mb2/ iQ T`2/B+i SJ* 2Mi`�BM@
K2MiX a2+QM/- � KQ`2 2tTHQ`�iQ`v �TT`Q�+? r�b i�F2M #v b2H2+iBM; 72�im`2b pB�
+Q``2H�iBQM rBi? SJ* 1Mi`�BMK2MiX �HH Q7 i?2 T`2pBQmbHv@K2MiBQM2/ 72�im`2b
i?�i r2`2 ?B;?Hv@+Q``2H�i2/ rBi? SJ* 1Mi`�BMK2Mi r2`2 2Mi2`2/ BMiQ � KmHiBTH2
HBM2�` `2;`2bbBQM KQ/2HX

_2bmHib

JQ/2H Q7 _�iBM;b Q7 q�MiBM; iQ JQp2

62�im`2 b2H2+iBQMX �+QmbiB+ 72�im`2b i?�i ?�p2 #22M B/2MiB}2/ BM T`2pBQmb rQ`F
iQ #2 `2H�i2/ iQ ;`QQp2 `�iBM;b UJ�/BbQM 2i �HX- kyRRc aimT�+?2` 2i �HX- kyReV r2`2
b2H2+i2/ 7Q` mb2 BM i?2 KQ/2H, #2�i b�HB2M+2- 2p2Mi p�`B�#BHBiv- _Ja p�`B�#BHBiv-
�M/ HQr@7`2[m2M+v bT2+i`�H ~mt UbT2+B}+�HHv BM i?2 y@8y- 8y@Ryy- �M/ Ryy@kyy
>x bm#@#�M/bVX h?2b2 72�im`2b r2`2 +Q``2H�i2/ rBi? QM2 �MQi?2` Uh�#H2 Ry BM
�TT2M/Bt "V �M/ ?B;?Hv@+Q``2H�i2/ 72�im`2b r2`2 `2KQp2/X h?Bb `2bmHi2/ BM 6Hmt
y@8y- 6Hmt 8y@Ryy- �M/ _Ja o�`B�#BHBiv #2BM; `2KQp2/ 7`QK i?2 KQ/2HX

JQ/2HHBM; `�iBM;bX S�`iB+BT�MibǶ `�iBM;b Q7 r�MiBM; iQ KQp2 7`QK #Qi? 11:
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�M/ i�TTBM; #HQ+Fb r2`2 �p2`�;2/ iQ;2i?2` �M/ 2Mi2`2/ BMiQ � KmHiBTH2 HBM2�`
`2;`2bbBQM rBi? "2�i a�HB2M+2- 1p2Mi o�`B�#BHBiv- �M/ 6Hmt y@8y Uh�#H2 kVX �
K�`;BM�HHv@bB;MB}+�Mi `2;`2bbBQM 2[m�iBQM r�b 7QmM/ U6Uj-keV 4 kXjR9- T 4 XyNN-
_k 4 XkRRVX "2�i a�HB2M+2 r�b � K�`;BM�HHv@bB;MB}+�Mi T`2/B+iQ`- r?2`2#v _�i@
BM;b Q7 q�MiBM; iQ JQp2 BM+`2�b2/ rBi? /2+`2�bBM; "2�i a�HB2M+2X

h�#H2 kX _�iBM;b KQ/2H mbBM; �+QmbiB+ 72�im`2b

62�im`2 β i T

"2�i a�HB2M+2 @yXj9dR @RXd9N XyNkÞ
1p2Mi o�`B�#BHBiv yXj8Re RX8jj XRj
6Hmt Ryy@kyy >x yXR9NR yXdRNN X9d

JQ/2HHBM; 2Mi`�BMK2MiX h?2 b�K2 72�im`2b r2`2 i?2M 2Mi2`2/ BMiQ � KmHiBTH2
HBM2�` `2;`2bbBQM rBi? SJ* 2Mi`�BMK2Mi �i i?2 #2�i 7`2[m2M+v �b i?2 /2T2M/2Mi
p�`B�#H2X � K�`;BM�HHv@bB;MB}+�Mi `2;`2bbBQM 2[m�iBQM r�b 7QmM/ U6Uj-keV 4
kXjNj- T 4 XyNR- _k 4 XkReVX 1p2Mi o�`B�#BHBiv r�b � bB;MB}+�Mi T`2/B+iQ`-
r?2`2#v 2Mi`�BMK2Mi /2+`2�b2/ rBi? BM+`2�bBM; 2p2Mi p�`B�#BHBiv U6B;m`2 RjVX

h�#H2 jX _�iBM;b KQ/2H �TTHB2/ iQ T`2KQiQ` 2Mi`�BMK2Mi iQ i?2 #2�iX

62�im`2 β i T

"2�i a�HB2M+2 yXyRR8N yXy83e XN8
1p2Mi o�`B�#BHBiv @yX89jk @kXjdd Xyk8 
6Hmt Ryy@kyy >x yXk93d RXky8 Xkj

JQ/2H Q7 h�TTBM; o�`B�#BHBiv

62�im`2 b2H2+iBQMX 6Q` KQp2K2Mi bvM+?`QMBx�iBQM- T`2pBQmb rQ`F ?�b 7QmM/
i?�i TmHb2 +H�`Biv- T2`+mbbBp2M2bb- �M/ HQr@7`2[m2M+v ~mt U2bT2+B�HHv BM i?2 y@
8y- 8y@Ryy- �M/ Ryy@kyy >x bm#@#�M/bV �`2 `2H�i2/ iQ `2;mH�`Biv Q7 KQp2K2Mi
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6B;m`2 RjX 1p2Mi p�`B�#BHBiv �M/ SJ* 2Mi`�BMK2MiX SJ* 2Mi`�BMK2Mi iQ i?2
#2�i r�b M2;�iBp2Hv +Q``2H�i2/ rBi? 2p2Mi p�`B�#BHBiv U` 4 @X9R- T 4 XykjVX

U"m`;2` 2i �HX- kyRkc aimT�+?2` 2i �HX- kyReVX h?2b2 72�im`2b r2`2 +Q``2H�i2/
rBi? QM2 �MQi?2` Uh�#H2 RR BM �TT2M/Bt "V �M/ ?B;?Hv@+Q``2H�i2/ 72�im`2b r2`2
`2KQp2/X h?Bb `2bmHi2/ BM 6Hmt y@8y �M/ 6Hmt 8y@Ryy #2BM; `2KQp2/ 7`QK i?2
KQ/2HX

JQ/2HHBM; h�TTBM;X lbBM; i?2b2 p�`B�#H2b BM � HBM2�` KQ/2H iQ T`2/B+i i�TTBM;
p�`B�#BHBiv- � bB;MB}+�Mi `2;`2bbBQM 2[m�iBQM r�b MQi 7QmM/ U6Uj-keV 4 kXk8N- T
4 XRy- _k 4 XkydVX S2`+mbbBp2M2bb r�b � bB;MB}+�Mi T`2/B+iQ`- r?2`2#v i�TTBM;
p�`B�#BHBiv BM+`2�b2/ UBX2X- T2`7Q`K�M+2 ;Qi rQ`b2V rBi? BM+`2�bBM; S2`+mbbBp2M2bbX
AM/22/- S2`+mbbBp2M2bb r�b bB;MB}+�MiHv +Q``2H�i2/ rBi? h�TTBM; o�`B�#BHBiv U`
4 @XjN- T 4 Xyj8VX

h�#H2 9X h�TTBM; p�`B�#BHBiv KQ/2H mbBM; �+QmbiB+ 72�im`2b

62�im`2 β i T

SmHb2 *H�`Biv yXkje9 RXkNj Xky
S2`+mbbBp2M2bb @yXjdkN @kXRjR Xy9k 
6Hmt y@8y >x yXR9dN yX3R X9k

8d



JQ/2HHBM; 2Mi`�BMK2MiX h?Bb KQ/2H r�b i?2M �TTHB2/ iQ SJ* 2Mi`�BMK2Mi
�i i?2 #2�i 7`2[m2M+vX h?2 `2;`2bbBQM 2[m�iBQM r�b MQi bB;MB}+�Mi U6Uj-keV 4
RX9ek- T 4 Xk9- _k 4 XR99VX S2`+mbbBp2M2bb r�b � K�`;BM�HHv@bB;MB}+�Mi T`2/B+iQ`-
r?2`2#v SJ* 2Mi`�BMK2Mi BM+`2�b2/ rBi? BM+`2�bBM; S2`+mbbBp2M2bbX

h�#H2 8X h�TTBM; KQ/2H �TTHB2/ iQ SJ* 2Mi`�BMK2Mi iQ i?2 #2�iX

62�im`2 β i T

SmHb2 *H�`Biv yXRy3k yX8eN3 X8d
S2`+mbbBp2M2bb yXj8Nd RXNdN Xy83Þ
6Hmt y@8y >x @yXy8j3e @yXk3jN Xdd

JQ/2H Q7 SJ* 1Mi`�BMK2Mi

62�im`2 b2H2+iBQMX �b �M 2tTHQ`�iQ`v �M�HvbBb iQ b22 r?�i 72�im`2b KB;?i
#2 `2H�i2/ iQ M2m`�H 2Mi`�BMK2Mi- �HH i?2 T`2pBQmbHv@K2MiBQM2/ 72�im`2b r2`2
2Mi2`2/ BMiQ � +Q``2H�iBQM i�#H2 Uh�#H2 Rk BM �TT2M/Bt "VX h?2 72�im`2b i?�i
r2`2 KQbi@+Q``2H�i2/ rBi? SJ* 1Mi`�BMK2Mi r2`2 1p2Mi o�`B�#BHBiv U` 4 @X9R-
T 4 XykjV �M/ S2`+mbbBp2M2bb U` 4 Xje- T 4 Xy89VX h?2b2 irQ 72�im`2b r2`2 �HbQ
MQi +Q``2H�i2/ rBi? QM2 �MQi?2` U` 4 Xy88- T 4 XddVX

JQ/2HHBM; 2Mi`�BMK2MiX 1p2Mi o�`B�#BHBiv �M/ S2`+mbbBp2M2bb r2`2 i?2M 2M@
i2`2/ BMiQ � }t2/ `2;`2bbBQM KQ/2H rBi? SJ* 1Mi`�BMK2Mi �b i?2 /2T2M/2Mi
p�`B�#H2X h?2 KQ/2H r�b 7QmM/ iQ #2 bB;MB}+�Mi U6Uk-kdV 4 eXRNd- T 4 Xyyey- _k

4 XjR8V- r?2`2#v SJ* 1Mi`�BMK2Mi BM+`2�b2/ rBi? /2+`2�bBM; 1p2Mi o�`B�#BHBiv
�M/ BM+`2�bBM; S2`+mbbBp2M2bbX

h�#H2 eX S`2KQiQ` 2Mi`�BMK2Mi KQ/2H mbBM; �+QmbiB+ 72�im`2b

62�im`2 β i T

1p2Mi o�`B�#BHBiv @yX9j9e @kXdkj XyRR 
S2`+mbbBp2M2bb yXjdNe kXjdN Xyk9 
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6B;m`2 R9X S2`+mbbBp2M2bb �M/ SJ* 2Mi`�BMK2MiX SJ* 2Mi`�BMK2Mi iQ i?2
#2�i r�b K�`;BM�HHv +Q``2H�i2/ rBi? S2`+mbbBp2M2bb U` 4 Xje- T 4 Xy89VX

.Bb+mbbBQM

h?2 +m``2Mi bim/v 7QmM/ i?�i bQK2 �+QmbiB+ 72�im`2b T`2pBQmbHv �bbQ+B�i2/ rBi?
722HBM;b Q7 ;`QQp2 �M/ KQp2K2Mi bvM+?`QMBx�iBQM �`2 �HbQ `2H�i2/ iQ M2m`�H 2M@
i`�BMK2Mi BM SJ*X aT2+B}+�HHv- 2p2Mi p�`B�#BHBiv- r?B+? +?�`�+i2`Bx2b i?2 p�`B@
�#BHBiv Q7 MQi2 QMb2ib- r�b M2;�iBp2Hv +Q``2H�i2/ rBi? SJ* 2Mi`�BMK2Mi- �M/
T2`+mbbBp2M2bb- +?�`�+i2`Bx2/ #v � bi22T2` bHQT2 Q7 i?2 �KTHBim/2 2Mp2HQT2 7Q`
MQi2 QMb2ib- r�b TQbBiBp2Hv +Q``2H�i2/ rBi? SJ* 2Mi`�BMK2MiX � bB;M�H i?�i
?�b KQ`2 p�`B�#H2 MQi2 QMb2ib HBF2Hv K2�Mb i?�i i?2 `?vi?K Bb KQ`2 +QKTH2t
�M/ mMT`2/B+i�#H2X h?Bb rQmH/ K�F2 Bi KQ`2 /B{+mHi iQ 2Mi`�BM iQ i?2 #2�i
7`2[m2M+vX "v +QMi`�bi- i?2 bi22T2` �ii�+F bHQT2 i?�i +?�`�+i2`Bx2b ?B;? T2`+mb@
bBp2M2bb rQmH/ bmTTQ`i i?2 T`2/B+i�#BHBiv Q7 � `?vi?K- bBM+2 MQi2 QMb2ib rQmH/
#2 K�`F2/ KQ`2 T`2+Bb2Hv BM iBK2X

h?2b2 Q#b2`p�iBQMb K�v #2 mM/2`biQQ/ 7`QK i?2 T2`bT2+iBp2 Q7 T`2/B+iBp2 +Q/BM;
KQ/2Hb �b �TTHB2/ iQ 722HBM;b Q7 ;`QQp2 Uommbi � qBi2F- kyR9VX h?Bb i?2Q`v
TQbBib i?�i i?2 #`�BM /`�rb QM 2tBbiBM; BMi2`M�H KQ/2Hb BM �M �ii2KTi iQ /2b+`B#2
i?2 �m/BiQ`v BMTmi �M/ T`2/B+i mT+QKBM; #2�ibX q?2M i?2 BMi2`M�H KQ/2H Bb �M
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BKT2`72+i K�i+? 7Q` i?2 BMTmi- i?2 `2bmHiBM; T`2/B+iBQM 2``Q` Bb mb2/ iQ mT/�i2
i?2 KQ/2HX AMTmi i?�i Bb iQQ bBKTH2 Q` iQQ +QKTH2t rQmH/ MQi #2 �bbQ+B�i2/
rBi? �Mv T`2/B+iBQM 2``Q`- #2+�mb2 i?2 BMi2`M�H KQ/2H Bb 2Bi?2` � ;QQ/ K�i+?
Q` Bb MQM2tBbi2MiX AM i2`Kb Q7 M2m`�H �+iBpBiv r?BH2 �ii2KTiBM; iQ KQ/2H i?2
K2i`B+ bi`m+im`2 Q7 � +QKTH2t `?vi?K- 2Mi`�BMK2Mi Bb 2tT2+i2/ iQ /2+`2�b2 �b
i?2 bvbi2K i`B2b iQ `2+QM+BH2 Bib KQ/2H rBi? i?2 BMTmiX

A7 ?B;?2` H2p2Hb Q7 2p2Mi p�`B�#BHBiv BM+`2�b2 i?2 +QKTH2tBiv Q7 � `?vi?K- i?2M
i?2 +m``2Mi T�ii2`M Q7 `2bmHib rQmH/ #2 2tT2+i2/X >Qr2p2`- B7 2p2Mi p�`B�#BHBiv
#2+�K2 iQQ ?B;?- biBKmHB b?QmH/ i?2Q`2iB+�HHv 7�BH iQ �+iBp�i2 �Mv 2tBbiBM; KQ/2Hb-
H2�/BM; iQ �M BMp2`i2/@l `2H�iBQMb?BTX � bBKBH�` BMp2`i2/@l `2H�iBQMb?BT ?�b #22M
/Q+mK2Mi2/ #2ir22M bvM+QT�iBQM �M/ SJ* 2Mi`�BMK2Mi UqBi2F 2i �HX- kyR9VX
Ai b22Kb mMHBF2Hv i?�i �Mv Q7 i?2 biBKmHB BM i?2 +m``2Mi bim/v r2`2 +QKTH2t
2MQm;? iQ `2p2�H i?2 Qi?2` ?�H7 Q7 i?Bb i?2Q`2iB+�H 7mM+iBQMX

h?2 }M/BM; i?�i #2�i b�HB2M+2 b22K2/ iQ #2 M2;�iBp2Hv `2H�i2/ iQ `�iBM;b Q7
r�MiBM; iQ KQp2 r�b mM2tT2+i2/- �b i?Bb Bb i?2 QTTQbBi2 `2H�iBQMb?BT i?�i ?�b
#22M 7QmM/ BM T`2pBQmb rQ`F UJ�/BbQM 2i �HX- kyRRVX PM2 TQbbB#H2 2tTH�M�iBQM
Bb i?�i #2�i b�HB2M+2 /BbTH�vb �M BMp2`i2/@l `2H�iBQMb?BT rBi? ;`QQp2- �M/ i?2b2
biBKmHB QMHv `2T`2b2Mi KQ/2`�i2 �M/ ?B;? #2�i b�HB2M+2- r?BH2 Qi?2` bim/B2b
mbBM; M�im`�H KmbB+ `2T`2b2Mi2/ HQr �M/ KQ/2`�i2 #2�i b�HB2M+2X h?2 biBKmHB
mb2/ ?2`2 r2`2 /`mK#2�ib i?�i r2`2 ?QKQ;2M2Qmb- �M/ i?2 #2�i r�b p2`v 2�bv
iQ T2`+2Bp2 BM �HH 2t+2`TibX AM +QMi`�bi- J�/BbQM 2i �HX UkyRRV mb2/ M�im`�H KmbB+
BM K�Mv /Bz2`2Mi `?vi?KB+ bivH2b U2X;X- D�xx- AM/B�M- q2bi �7`B+�MVX 1t+2`Tib
HQr BM #2�i b�HB2M+2 r2`2 HBF2Hv `?vi?KB+�HHv +QKTH2t- K�FBM; Bi /B{+mHi iQ
T2`+2Bp2 � #2�iX

*QM+HmbBQMb

h?2 +m``2Mi bim/v }M/b i?�i #2�i b�HB2M+2 Bb `2H�i2/ iQ i?2 /2bB`2 iQ KQp2- �H#2Bi
BM i?2 QTTQbBi2 /B`2+iBQM 7`QK T`2pBQmb rQ`F UJ�/BbQM 2i �HX- kyRRVX >Qr2p2`-
;Bp2M i?2 /Bz2`2M+2b BM biBKmHB #2ir22M i?2 irQ bim/B2b- Bi Bb HBF2Hv i?�i 2�+?
bim/v `2T`2b2Mib � /Bz2`2Mi ?�H7 Q7 �M BMp2`i2/@l `2H�iBQMb?BT #2ir22M #2�i
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b�HB2M+2 �M/ ;`QQp2X h?2 +m``2Mi bim/v �HbQ `2THB+�i2b T`2pBQmb rQ`F QM KQp2@
K2Mi bvM+?`QMBx�iBQM r?2`2 T2`+mbbBp2M2bb Bb `2H�i2/ iQ H2bb p�`B�#BHBiv r?2M
KQpBM; �HQM; iQ i?2 #2�i Q7 KmbB+ U"m`;2` 2i �HX- kyRk- kyRjVX :`2�i2` SJ*
2Mi`�BMK2Mi r�b 2HB+Bi2/ 7Q` /`mK T�ii2`Mb i?�i ?�/ HQr 2p2Mi p�`B�#BHBiv �M/
?B;? T2`+mbbBp2M2bb- bm;;2biBM; i?�i �+QmbiB+ 72�im`2b `2H�i2/ iQ ;`QQp2 �M/
KQp2K2Mi �`2 �HbQ `2H�i2/ iQ 2Mi`�BMK2MiX
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:2M2`�H .Bb+mbbBQM

h?Bb /Bbb2`i�iBQM BMp2biB;�i2/ �bT2+ib Q7 KmbB+ i?�i /`Bp2 i?2 2Mi`�BMK2Mi Q7
M2m`QMb BM KQiQ` �`2�b Q7 i?2 #`�BMX AM i?`22 bim/B2b- Bi /2b+`B#2/ bQK2 Q7 i?2
Tbv+?QHQ;B+�H- KmbB+�H- �M/ �+QmbiB+ �bT2+ib Q7 KmbB+ i?�i +QMi`B#mi2 iQ SJ*
2Mi`�BMK2MiX AM aim/v R- bQM;b i?�i 2HB+Bi2/ ;`2�i2` 722HBM;b Q7 ;`QQp2 �HbQ
2HB+Bi2/ ;`2�i2` 2Mi`�BMK2Mi BM SJ*X AM aim/v k- `?vi?Kb rBi? KQ/2`�i2 /2;`22b
Q7 bvM+QT�iBQM b22K2/ iQ 2HB+Bi H2bb 2Mi`�BMK2Mi �i #2�i@`2H�i2/ 7`2[m2M+B2b BM
SJ* �M/ �m/BiQ`v +Q`i2tX AM aim/v j- /`mK T�ii2`Mb rBi? ;`2�i2` p�`B�#BHBiv BM
i?2B` QMb2i bB;M�Hb r2`2 T`2/B+iBp2 Q7 H2bb 2Mi`�BMK2Mi BM SJ*- r?2`2�b bi22T2`
QMb2i bHQT2b r2`2 T`2/B+iBp2 Q7 KQ`2X h�F2M iQ;2i?2`- i?2b2 bim/B2b Qz2` � mMB[m2
T2`bT2+iBp2 QM i?2 M2m`�H /vM�KB+b Q7 HBbi2MBM; iQ KmbB+- �M/ Qz2` M2r BMbB;?ib
`2;�`/BM; ?Qr KmbB+ +�M /`Bp2 i?2 /2bB`2 iQ KQp2X

JmbB+ T`QpB/2b � 7Q`KB/�#H2 i2KTQ`�H 7`�K2rQ`F rBi? r?B+? iQ bvM+?`QMBx2
KQp2K2MiX aBKTHv HBbi2MBM; iQ KmbB+ ?�b #22M 7QmM/ iQ 2HB+Bi SJ* �+iBp�iBQM
U*?2M 2i �HX- kyy3V- bm;;2biBM; � M2m`�H bm#bi`�i2 7Q` KQp2K2Mi bvM+?`QMBx�@
iBQMX _?vi?Kb rBi? `2;mH�` i2KTQ`�H bi`m+im`2 ?�p2 #22M 7QmM/ iQ 7�+BHBi�i2
bvM+?`QMBx�iBQM �b r2HH �b SJ* �+iBp�iBQM U:`�?M � "`2ii- kyydVX JmbB+ i?�i
7�+BHBi�i2b KQp2K2Mi bvM+?`QMBx�iBQM ?�b �HbQ #22M �bbQ+B�i2/ rBi? ;`QQp2 Q`
i?2 /2bB`2 iQ KQp2 UC�M�i� 2i �HX- kyRkVX h?mb- Bi r�b ?vTQi?2bBx2/ i?�i ;`2�i2`
TQTmH�iBQMb Q7 M2m`QMb BM SJ* rQmH/ bvM+?`QMBx2 i?2B` }`BM; mM/2` +QM/BiBQMb
Q7 ?B;?@;`QQp2X

Ai Bb BKTQ`i�Mi iQ MQi2- ?Qr2p2`- i?�i r?BH2 i?2 BM+`2�b2/ "PG. `2bTQMb2
7QmM/ BM T`2pBQmb bim/B2b BKTHB2b i?�i KQ`2 M2m`QMb �`2 }`BM; BM � T�`iB+mH�`
`2;BQM- 7J_A +�MMQi T`QpB/2 �Mv BM/B+�iBQM `2;�`/BM; r?2i?2` i?2v �`2 }`BM;
bvM+?`QMQmbHvX JQ`2 M2m`QMb K�v #2 }`BM; BM SJ* /m`BM; #2�i T2`+2TiBQM-
#mi r?2i?2` i?2v �`2 2Mi`�BM2/ +�MMQi #2 �b+2`i�BM2/X aQm`+2 HQ+�HBx�iBQM mbBM;
iQQHb rBi? bmT2`BQ` i2KTQ`�H `2bQHmiBQM bm+? �b 11: T`QpB/2 � mMB[m2 QTTQ`@
imMBiv iQ bim/v bBKmHi�M2QmbHv i?2 HQ+�iBQM �M/ i2KTQ`�H /vM�KB+b Q7 M2m`�H
T`Q+2bbBM;X q?BH2 i?2 bT�iB�H `2bQHmiBQM Q7 Rk3@+?�MM2H 11: Bb 7�` BM72`BQ` iQ
i?�i Q7 7J_A- 2tBbiBM; 7J_A rQ`F +�M ;mB/2 Qm` 2tT2+i�iBQMb �#Qmi r?2`2 �+@
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iBpBiv b?QmH/ #2 HQ+�HBx2/ /m`BM; +2`i�BM i�bFbX

"2�i *QKTH2tBiv

q?BH2 aim/v R Q7 i?Bb /Bbb2`i�iBQM 7QmM/ KQ`2 M2m`�H 2Mi`�BMK2Mi r?BH2 HBbi2MBM;
iQ ?B;?@;`QQp2 KmbB+- aim/B2b k �M/ j 7QmM/ H2bb 2Mi`�BMK2Mi iQ `?vi?Kb mM/2`
+QM/BiBQMb i?�i ?�p2 #22M �bbQ+B�i2/ rBi? ?B;?@;`QQp2 bm+? �b bvM+QT�iBQM �M/
2p2Mi p�`B�#BHBivX >2`2 A Qz2` � mMB7vBM; 7`�K2rQ`F 7Q` BMi2`T`2iBM; i?Bb T�i@
i2`M Q7 }M/BM;b i?�i BMpQHp2b � +QMbB/2`�iBQM Q7 biBKmHmb +QKTH2tBiv �+`Qbb i?2
bim/B2bX "�b2/ QM T`2/B+iBp2 +Q/BM; i?2Q`B2b Uommbi � qBi2F- kyR9V- `?vi?Kb
i?�i �`2 iQQ HQr Q` iQQ ?B;? BM +QKTH2tBiv /Q MQi 2HB+Bi �Mv T`2/B+iBQM 2``Q`-
#2+�mb2 i?2 +Q``2bTQM/2M+2 #2ir22M i?2 KQ/2H �M/ i?2 BMTmi Bb 2Bi?2` 2t+2HH2Mi
Q` MQM2tBbi2MiX _?vi?Kb Q7 K2/BmK +QKTH2tBiv 2HB+Bi bQK2 T`2/B+iBQM 2``Q`
#2+�mb2 i?2 bvbi2K +�M QMHv T�`iB�HHv KQ/2H i?2 BMTmiX

h?2`2 �`2 K�Mv r�vb iQ K2�bm`2 i?2 +QKTH2tBiv Q7 � `?vi?K Q` KmbB+�H biBKmHmb-
bQK2 Q7 r?B+? ?�p2 #22M BMp2biB;�i2/ BM i?Bb /Bbb2`i�iBQM bm+? �b bvM+QT�iBQM-
2p2Mi p�`B�#BHBiv- �M/ T2`+mbbBp2M2bbX S`2KQiQ` +Q`iB+2b �`2 �+iBp2 r?2M HBbi2M@
BM; iQ #2�i `?vi?Kb U*?2M 2i �HX- kyy3c :`�?M � "`2ii- kyydV- �M/ T`2bmK�#Hv
i?2 �+iBp2 KQiQ` T`Q;`�Kb �`2 i?Qb2 r?B+? rBHH �B/ BM T`2/B+iBM; i?2 �m/BiQ`v
BMTmi US�i2H � Ap2`b2M- kyR9VX >Qr i?2 +QKTH2tBiv Q7 i?2 biBKmHmb �z2+ib i?2
2Mi`�BMK2Mi Q7 i?2b2 KQiQ` T`Q;`�Kb HBF2Hv ?�b bQK2 BM~m2M+2 QM 722HBM;b Q7
;`QQp2X A +QMbB/2` #2�i +QKTH2tBiv iQ #2 i?2 2ti2Mi iQ r?B+? � `?vi?K +`2�i2b
i2MbBQM rBi? i?2b2 T`2@2tBbiBM; KQiQ` T`Q;`�KbX h?�i Bb- #2�i +QKTH2tBiv BM@
+`2�b2b rBi? `?vi?K +QKTH2tBiv �b HQM; �b i?2 HBbi2M2` Bb �#H2 iQ K�BMi�BM � #2�i
UBX2X- �b HQM; �b i?2`2 Bb � +QKT�iB#H2 KQiQ` T`Q;`�KVX 6Q` ?B;?2` `?vi?K +QK@
TH2tBiv- #2�i +QKTH2tBiv /`QTb Qz #2+�mb2 � #2�i Bb MQ HQM;2` #2BM; T2`+2Bp2/X
h�#H2 d bmKK�`Bx2b i?2 p�`BQmb biBKmHB BM i?Bb /Bbb2`i�iBQM BM i2`Kb Q7 #2�i
+QKTH2tBivX *�i2;Q`Bx2/ BM i?Bb r�v- �HH biBKmHB K�T r2HH QMiQ i?2 BMp2`i2/@l
`2H�iBQMb?BT rBi? ;`QQp2 i?�i ?�b #22M T`2pBQmbHv@`2TQ`i2/ UaBQ`Qb 2i �HX- kyR9c
qBi2F 2i �HX- kyR9V- �M/ mMB}2b i?2 T�ii2`M Q7 `2bmHib b22M �+`Qbb i?2 i?`22 bim/@
B2bX AM i?2 b2+iBQM i?�i 7QHHQrb- `2bmHib rBHH #2 `2+QMbB/2`2/ 7`QK i?2 T2`bT2+iBp2
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Q7 #2�i +QKTH2tBivX

h�#H2 dX "2�i +QKTH2tBiv

"2�i *QKTH2tBiv HQr ?B;? HQr

_?vi?KB+
*QKTH2tBiv

HQr K2/BmK ?B;?

622HBM;b Q7
:`QQp2

HQr ?B;? HQr

JQp2K2Mi
avM+?`QMBx�iBQM

?B;? K2/BmK HQr

S`2KQiQ`
1Mi`�BMK2Mi

?B;? K2/BmK HQr

aim/B2bǶ aiBKmHB R UKB/ ;`QQp2V R UHQr ;`QQp2V
R U?B;? ;`QQp2V

k UHQr bvM+XV k UKB/ bvM+XV k U?B;? bvM+XVRN

j UHQr 2p2Mi
p�`XV

j U?B;? 2p2Mi p�`XV

AM aim/v R- KB/@ �M/ ?B;?@;`QQp2 2t+2`Tib i2M/2/ iQ ?�p2 KQ`2 b�HB2Mi i2KTQ`�H
bi`m+im`2- �M/ HQr@;`QQp2 2t+2`Tib mbm�HHv /B/ MQi ?�p2 /`mKb- r?B+? K�/2 Bi
KQ`2 /B{+mHi iQ }M/ i?2 #2�iX GQr@;`QQp2 2t+2`Tib 7`QK i?Bb +QHH2+iBQM Q7
biBKmHB �`2 �HbQ KQ`2 /B{+mHi iQ bvM+?`QMBx2 rBi? r?2M i�TTBM; �HQM; UC�M�i�
2i �HX- kyRkVX AM i2`Kb Q7 #2BM; �#H2 iQ KQ/2H i?2 K2i`B+ bi`m+im`2- Bi r�b HBF2Hv
iQQ +QKTH2t Q` mM/2}M2/ iQ 2HB+Bi i?2 �+iBp�iBQM Q7 �M 2tBbiBM; KQ/2HX h?mb-
2Mi`�BMK2Mi iQ i?2 #2�i r�b HQr2` 7Q` i?2b2 HQr@;`QQp2 2t+2`TibX

AM aim/v k- M2m`�H 2Mi`�BMK2Mi iQ i?2 #2�i b22K2/ iQ #2 ?B;?2bi 7Q` HQr /2;`22b
Q7 bvM+QT�iBQM �M/ HQr2bi 7Q` KQ/2`�i2 /2;`22bX h?Bb Bb bQK2r?�i T2`TH2tBM;
BM i?�i KQ/2`�i2 H2p2Hb Q7 bvM+QT�iBQM ?�p2 T`2pBQmbHv #22M �bbQ+B�i2/ rBi?

RN6Q` i?2 ?B;?Hv@bvM+QT�i2/ `?vi?Kb BM aim/v k- M2m`�H 2Mi`�BMK2Mi b22K2/ iQ #2 ;`2�i2`
i?�M i?Bb i�#H2 rQmH/ bm;;2biX h?Bb r�b HBF2Hv /m2 iQ i?2 `?vi?KB+ ?B@?�i i?�i r�b T�`i Q7
i?2b2 biBKmHBX
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i?2 ?B;?2bi `�iBM;b Q7 r�MiBM; iQ KQp2 UaBQ`Qb 2i �HX- kyR9c qBi2F 2i �HX- kyR9V
�M/ �HbQ i?2 ;`2�i2bi T`2/B+iBQM 2``Q` Uommbi � qBi2F- kyR9VX h?2 `2/m+2/ 2M@
i`�BMK2Mi 7QmM/ rBi? KQ/2`�i2 bvM+QT�iBQM K�v ?�p2 �`Bb2M /m2 iQ i?2 `2H�iBp2
+QKTH2tBiv BMpQHp2/ BM }M/BM; i?2 #2�iX 6Q` ?B;? /2;`22b Q7 bvM+QT�iBQM- r2
rQmH/ 2tT2+i ?B;?2` #2�i +QKTH2tBiv �M/ H2bb M2m`�H 2Mi`�BMK2Mi- #mi i?Bb /B/
MQi b22K iQ #2 i?2 +�b2 BM aim/v kX PM2 TQbbB#H2 2tTH�M�iBQM Bb i?�i HBbi2M2`b
+?Qb2 iQ 7Q+mb i?2B` �ii2MiBQM QM i?2 ?B@?�i- r?B+? +H2�`Hv QmiHBM2/ i?2 #2�i BM
�HH +QM/BiBQMbX AM i?Bb +�b2- ?B;?Hv@bvM+QT�i2/ biBKmHB rQmH/ BM 7�+i #2 `2H�iBp2Hv
HQr BM #2�i +QKTH2tBivX "v +QKT�`BbQM- 7Q+mbBM; QM i?2 ?B@?�i r?BH2 /Bb+�`/BM;
Qi?2` �bT2+ib Q7 i?2 `?vi?K K�v ?�p2 #22M KQ`2 +?�HH2M;BM; BM i?2 KQ/2`�i2
bvM+QT�iBQM +QM/BiBQM #2+�mb2 i?2 irQ `?vi?Kb r2`2 KQ`2 +QKT�iB#H2 rBi? QM2
�MQi?2`- #mi MQi �b +QKT�iB#H2 �b 7Q` HQr bvM+QT�iBQMX

AM aim/v j- SJ* 2Mi`�BMK2Mi iQ i?2 #2�i r�b HQr2bi 7Q` ?B;? H2p2Hb Q7 2p2Mi
p�`B�#BHBiv BM i?2 /`mK T�ii2`MbX >B;?2` 2p2Mi p�`B�#BHBiv +�M #2 i?Qm;?i Q7 �b
?B;?2` +QKTH2tBiv- K2�MBM; i?�i i?2 #`�BMǶb �#BHBiv iQ KQ/2H i?2 biBKmHmb #2@
+QK2b `2/m+2/X h?2 biBKmHB ?2`2 r2`2 �HH /`mK #2�ib rBi? p2`v b�HB2Mi K2i`B+�H
bi`m+im`2- �M/ i?2`2 r2`2 MQi �Mv `?vi?Kb i?�i /2HB#2`�i2Hv Tmb?2/ �;�BMbi i?2
BMi2M/2/ K2i2` U�b r�b i?2 +�b2 7Q` KQ/2`�i2Hv@bvM+QT�i2/ biBKmHB BM aim/v kVX
�b � `2bmHi- Bi b22Kb HBF2Hv i?�i i?2 `�M;2 Q7 2p2Mi p�`B�#BHBiv BM i?2b2 biBKmHB
+QMbBbi2/ QMHv Q7 HQr@ �M/ K2/BmK@+QKTH2tBiv +�i2;Q`B2bX A7 i?Bb r2`2 i?2 +�b2-
Bi rQmH/ #2 T`2/B+i2/ i?�i /`mK T�ii2`Mb rBi? 2p2M ;`2�i2` 2p2Mi p�`B�#BHBiv
rQmH/ 2HB+Bi HQr2` `�iBM;b Q7 ;`QQp2X

h?2 i�TTBM; `2bmHib 7`QK aim/B2b k �M/ j +�M �HbQ #2 BMi2`T`2i2/ rBi? `2;�`/ iQ
+QKTH2tBiv- r?2`2 T�`iB+BT�Mib �`2 KQ`2 p�`B�#H2 r?2M i�TTBM; �HQM; iQ ?B;?2`
+QKTH2tBiv `?vi?KbX S`2/B+iBM; i?2 i2KTQ`�H HQ+�iBQM Q7 mT+QKBM; #2�ib �M/
MQi2 QMb2ib BM � +QKTH2t `?vi?K Bb /B{+mHi- bQ Bi K�F2b b2Mb2 i?�i i?2 �#BHBiv
iQ i�T �HQM; BM iBK2 #2 rQ`b2X A7 i?2 #2�i Bb KQ`2 Q#pBQmb- i?2M Bi Bb 2�bB2` iQ
bvM+?`QMBx2 KQp2K2MiX h?Bb r�b i?2 +�b2 7Q` aim/B2b k �M/ j- �M/ ?�b #22M
7QmM/ T`2pBQmbHv 7Q` i?2 biBKmHB BM aim/v R UC�M�i� 2i �HX- kyRkVX hQ;2i?2` rBi?
i?2 2Mi`�BMK2Mi }M/BM;b- Bi b22Kb i?�i ?B;? +QKTH2tBiv `?vi?Kb ;Bp2 `Bb2 iQ H2bb
SJ* 2Mi`�BMK2Mi �M/ �HbQ H2bb `2;mH�` KQiQ` QmiTmiX h?Bb }ib rBi? T`2pBQmb
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7J_A rQ`F }M/BM; T`2KQiQ` "PG. `2bTQMb2 iQ `?vi?Kb i?�i T�`iB+BT�Mib r2`2
#2ii2` �i i�TTBM; �HQM; iQ U:`�?M � "`2ii- kyydVX

1M/Q;2MQmb Pb+BHH�iBQMb

h?2`2 �`2 `B+? +QMM2+iBQMb #2ir22M SJ* �M/ i?2 ": i?�i 7�+BHBi�i2 i?2 +QQ`@
/BM�iBQM �M/ 2t2+miBQM Q7 �+iBQMX aQ- bQK2 Q7 i?2 SJ* 2z2+ib ?2`2 K�v ?�p2
i?2B` Q`B;BMb i?2`2X h?2 ": ?�p2 #22M 7QmM/ iQ #2 �+iBp2 /m`BM; #Qi? i?2
T2`+2TiBQM �M/ T`Q/m+iBQM Q7 KmbB+�H `?vi?Kb UEmM;- *?2M- w�iQ``2- � S2M@
?mM2- kyRjVX :`2�i2` ": �+iBpBiv UT�`iB+mH�`Hv BM i?2 Tmi�K2MkyV ?�p2 #22M
bT2+B}+�HHv �bbQ+B�i2/ rBi? T2`+2BpBM; `?vi?Kb r?B+? ?�p2 � #2�i U:`�?M �
"`2ii- kyydV- bm;;2biBM; � `QH2 Q7 i?2b2 bi`m+im`2b BM bvM+?`QMBxBM; KQp2K2Mi
rBi? KmbB+X _?vi?Kb r?B+? 2HB+Bi2/ ;`2�i2` ": �+iBpBiv �HbQ �zQ`/2/ bmT2`BQ`
i�TTBM; T2`7Q`K�M+2 U:`�?M � "`2ii- kyydVX q?2M i?2 ": �`2 +QKT`QKBb2/-
�b BM S�`FBMbQMǶb /Bb2�b2- Bi ?�b #22M T`QTQb2/ i?�i i?2 +Q``2bTQM/BM; /Bb`mT@
iBQM Q7 i?2 #�b�H ;�M;HB�@i?�H�KQ@+Q`iB+�H KQiQ` +B`+mBi U.2GQM;- RNNyV +�mb2b
� /2+`2�b2/ �#BHBiv 7Q` pQHmMi�`v KQp2K2MiX h?Bb bm;;2bib i?�i i?2 ": K�v #2
BMpQHp2/ BM i?2 2M/Q;2MQmb ;2M2`�iBQM Q7 Qb+BHH�iQ`v �+iBpBiv mb2/ iQ +QQ`/BM�i2
KmbB+ �M/ KQp2K2MiX �b T�`i Q7 i?Bb +B`+mBi- i?2 Tmi�K2M `2+2Bp2b T`QD2+iBQMb
7`QK SJ*- �M/ ?�b /B`2+i T`QD2+iBQMb QMiQ #`�BMbi2K Mm+H2B BMpQHp2/ BM KQiQ`
QmiTmikRX JQiQ` TH�Mb �+iBp�i2/ BM SJ* +�M 2z2+i KQp2K2Mi pB� i?Bb +B`+mBi-
#mi Qp2`i KQp2K2Mi /Q2b MQi b22K iQ #2 M2+2bb�`v 7Q` ": �+iBpBiv UEmM; 2i �HX-
kyRjVX

lbBM; bvM+?`QMBx�iBQM@+QMiBMm�iBQM i�bFbkk- BM+`2�b2/ �+iBpBiv BM i?2 Tmi�K2M
�M/ aJ� ?�b #22M 7QmM/ /m`BM; i?2 +QMiBMm�iBQM T?�b2 Q7 i?2b2 i�bFb UG2rBb-
qBM;- SQT2- S`��Kbi`�- � JB�HH- kyy9V- bm;;2biBM; i?�i i?2b2 bi`m+im`2b �`2
BKTHB+�i2/ BM i?2 ;2M2`�iBQM Q7 2M/Q;2MQmb Qb+BHH�iBQMbX "2i�@#�M/ �+iBpBiv ?�b

kyh?2 Tmi�K2M Bb � bi`m+im`2 BM i?2 /Q`b�H bi`B�imK Q7 i?2 ":X
kRh?2 Tmi�K2M ?�b /B`2+i T`QD2+iBQMb QMiQ i?2 BMi2`M�H b2;K2Mi Q7 i?2 ;HQ#mb T�HHB/mb �M/

i?2 bm#bi�MiB� MB;`� T�`b `2iB+mH�i�- r?B+? �`2 #Qi? BMpQHp2/ BM KQiQ` QmiTmiX
kkAM � bvM+?`QMBx�iBQM@+QMiBMm�iBQM i�bF- i?2 T�`iB+BT�Mi bvM+?`QMBx2b KQp2K2Mib Umbm�HHv

i�TTBM;V rBi? � biBKmHmb U2X;X- � K2i`QMQK2V- �M/ +QMiBMm2 i?2 KQp2K2Mi �7i2` i?2 biBKmHmb
?�b biQTT2/X

ee



#22M bm;;2bi2/ iQ 7�+BHBi�i2 Qb+BHH�iQ`v +QKKmMB+�iBQM #2ir22M #`�BM `2;BQMb
UJ2`+?�Mi 2i �HX- kyR8V- �M/ #Qi? ?mK�M �M/ �MBK�H rQ`F ?�p2 bm;;2bi2/ �
`QH2 7Q` i?2 #2i�@#�M/ BM i?2 2M/Q;2MQmb ;2M2`�iBQM Q7 i2KTQ`�H T`2/B+iBQM BM
BbQ+?`QMQmb b2[m2M+2b U"�`iQHQ- S`�/Q- � J2`+?�Mi- kyR9c 6mDBQF� 2i �HX- kyRkVX
GQ+�H }2H/ TQi2MiB�H UG6SV `2+Q`/BM;b BM KQMF2vb ?�p2 `2p2�H2/ i?�i /Bz2`2Mi
M2m`�H TQTmH�iBQMb BM i?2 Tmi�K2M +Q/2 7Q` /Bz2`2Mi /m`�iBQMb Q7 iBK2 BMi2`p�Hb
U"�`iQHQ 2i �HX- kyR9VX

Ai Bb BKTQ`i�Mi iQ `2K2K#2` i?�i ;`QQp2 Bb HBF2Hv � /B{+mHi i?BM; iQ 2tT2`B@
2M+2 iQ Bib 7mHH TQi2MiB�H rBi?Qmi �+im�HHv KQpBM; r?2M vQm 722H i?2 /2bB`2 iQ
KQp2X h?2 2tT2`BK2Mib T`2b2Mi2/ ?2`2 �HH �bF2/ T�`iB+BT�Mib iQ bBi biBHH- bQ
i?�i KQp2K2Mi �`iB7�+ib rQmH/ MQi /Bb`mTi i?2 11: `2+Q`/BM;X h?Bb K2�Mb
i?�i i?2b2 bim/B2b K�v ?�p2 #22M `2/m+BM; i?2 �KQmMi Q7 ;`QQp2 72Hi #v T�`iB+@
BT�MibX AM/22/- BM+`2�b2/ �+iBpBiv BM SJ* Bb b22M /m`BM; i�TTBM; i�bFb U*?2M
2i �HX- kyy3c LQx�`�/�M 2i �HX- kyR8VX Ai ?�b #22M bm;;2bi2/ i?�i bvM+QT�iBQM-
r?2`2 K2i`B+�HHv@BKTQ`i�Mi #2�ib �`2 H27i 2KTiv- BMpBi2b i?2 HBbi2M2` iQ KQp2 QM
i?2b2 2KTiv #2�ib �b � r�v Q7 ǳ}HHBM; BMǴ i?2 `2bi Q7 i?2 K2i2` UqBi2F- kyRdVX
h?Bb ǳ2K#Q/BK2MiǴ Q7 i?2 `?vi?K U"m`;2` 2i �HX- kyRjV K�v BM+`2�b2 722HBM;b Q7
;`QQp2 #2vQM/ T�bbBp2 HBbi2MBM;X

h?2 :`QQp2 S�i?r�v

h�F2M iQ;2i?2` rBi? T`2pBQmb rQ`F- A T`QTQb2 � +Q`iB+�H ǳ;`QQp2 T�i?r�vǴ- +QM@
bBbiBM; Q7 � b2i Q7 #`�BM �`2�b- i?�i r?2M �+iBp�i2/ rBHH 2HB+Bi i?2 /2bB`2 iQ KQp2
�HQM; rBi? KmbB+X 6B`bi- bQmM/ 2Mi2`b i?2 2�` �M/ Bb +QMp2`i2/ BMiQ � T�ii2`M
Q7 M2m`�H }`BM; #�b2/ QM i?2 KQp2K2Mi Q7 i?2 #�bBH�` K2K#`�M2X L2m`QMb BM
�m/BiQ`v +Q`i2t #2;BM iQ bvM+?`QMBx2 rBi? i?Bb T�ii2`M Q7 }`BM;X P`;�MBx2/ �b
� #�MF Q7 7`2[m2M+v@imM2/ Qb+BHH�iQ`b- TQTmH�iBQMb Q7 M2m`QMb #2;BM iQ 2Mi`�BM
iQ i?2 Qb+BHH�iQ`v bi`m+im`2 Q7 i?2 bQmM/ BMTmiX P7 T�`iB+mH�` BMi2`2bi ?2`2 �`2
HQr2` 7`2[m2M+v Qb+BHH�iBQMb +Q``2bTQM/BM; iQ i?2 �KTHBim/2 2Mp2HQT2 �i i?2
#2�i H2p2H �M/ `2H�i2/ 7`2[m2M+B2bX h?2 +QKTH2tBiv Q7 i?2 BMTmi /Q2b MQi K�ii2`
?2`2c �m/BiQ`v �`2�b b?QmH/ 2Mi`�BM r2HH iQ �Mv FBM/ Q7 BMTmi- `2;�`/H2bb Q7 Bib

ed



bi`m+im`2X

.2T2M/BM; QM i?2 bi`m+im`2 Q7 i?2 �m/BiQ`v }`BM; T�ii2`M- +QMM2+i2/ #`�BM �`@
2�b rBi? K�i+?BM; M2m`�H �`+?Bi2+im`2b K�v #2;BM iQ bvM+?`QMBx2 i?2B` }`BM; �b
r2HHX h?2 2ti2Mi iQ r?B+? i?Bb Q++m`b Bb /2T2M/2Mi QM i?2 bT2+B}+ +QMM2+iBp@
Biv �M/ }`BM; T�ii2`Mb Q7 i?2 M2m`QMb i?2`2- bQ i?2v rBHH QMHv `2bQM�i2 B7 i?2
�m/BiQ`v }`BM; T�ii2`M Bb bm{+B2MiHv bBKBH�`X AM i?2 +�b2 Q7 SJ*- Bib +QMM2+@
iBpBiv �M/ }`BM; T�ii2`Mb �`2 T`2bmK�#Hv imM2/ 7Q` #Q/v KQp2K2Miběbm+? �b
r�HFBM; �M/ i�HFBM;ěi?�i �HH ?�p2 � T�`iB+mH�` iBKBM; bi`m+im`2X 6Q` 2t�KTH2-
r�HFBM; BMpQHp2b iBKBM; i?2 M2m`�H }`BM; Q7 KQiQ` M2m`QMb iQ �+iBp�i2 i?2 Kmb@
+H2b Q7 irQ H2;b �b i?2v i�F2 im`Mb bi2TTBM;X h?2 ?B;?2`@Q`/2` bi`m+im`2 Q7 i?Bb
T�ii2`M Q7 }`BM; Bb bBKBH�` iQ KmbB+- r?2`2- 7Q` 2t�KTH2- i?2 `2T2iBiBQM Q7 irQ
MQi2b rQmH/ H2�/ iQ � /mTH2 T�ii2`MX avM+?`QMBx�iBQM Q7 �m/BiQ`v �M/ KQiQ`
M2m`�H TQTmH�iBQMb ?�b #22M bm;;2bi2/ iQ #2 /QM2 pB� #2i�@ �M/ ;�KK�@#�M/
Qb+BHH�iBQMb UJ2`+?�Mi 2i �HX- kyR8V- r?B+? ?�p2 #22M T`2pBQmbHv BKTHB+�i2/ BM
#2�i T2`+2TiBQM U6mDBQF� 2i �HX- kyRkc aMv/2` � G�`;2- kyy8VX

h?2 2ti2Mi iQ r?B+? i?2 T`2KQiQ` KQ/2H Bb � ;QQ/ K�i+? rBi? BMTmi rBHH /2@
i2`KBM2 i?2 2ti2Mi Q7 2Mi`�BMK2Mi BM SJ*X � ;QQ/ K�i+? rQmH/ `2bmHi BM ?B;?
2Mi`�BMK2Mi iQ i?2 #2�i- r?2`2�b MQ K�i+? rQmH/ MQi 2HB+Bi �MvX � T�`iB�H
K�i+? +QmH/ biBHH /`Bp2 i?2 2Mi`�BMK2Mi Q7 � KQiQ` KQ/2H- #mi rQmH/ BMpQHp2
bQK2 T`2/B+iBQM 2``Q` #2ir22M i?2K- �M/ �M �ii2KTi rQmH/ #2 K�/2 iQ `2+QM@
+BH2 i?BbX ommbi �M/ qBi2F UkyR9V T`QTQb2 i?�i QM2 r�v iQ /Q i?Bb Bb iQ �+im�HHv
KQp2 i?2 #Q/v BM �++Q`/�M+2 rBi? i?2 KQ/2H BM �M �ii2KTi iQ KBMBKBx2 T`2@
/B+iBQM 2``Q`X AM � b2Mb2- i?2 #`�BM Bb �ii2KTiBM; iQ BM+`2�b2 2Mi`�BMK2Mi Q7 Bib
KQ/2H #v BMpQHpBM; T`BK�`v KQiQ` �M/ T`QT`BQ+2TiBp2 M2m`QMbX h?Bb /`Bp2 iQ
KBMBKBx2 T`2/B+iBQM 2``Q` #v 2KT?�bBxBM; i?2 #2�i rBi? i?2 #Q/v Bb i?2 722HBM;
Q7 ;`QQp2X q?BH2 Bi Bb #2vQM/ i?2 b+QT2 Q7 i?Bb /Bbb2`i�iBQM- i?2 TQbBiBp2 722HBM;
i?�i T2QTH2 2tT2`B2M+2 r?2M i?2v ǳ;`QQp2Ǵ iQ i?2 KmbB+ K�v �`Bb2 �b � 7mM+iBQM
Q7 KBMBKBxBM; T`2/B+iBQM 2``Q`X A7 r2 i?BMF Q7 i?2 #`�BM �b � T`2/B+iBQM K�+?BM2
U6`BbiQM- kyRyV- i?2M ;`QQpBM; iQ i?2 KmbB+ +�M #2 i?Qm;?i Q7 �b i?2 #`�BM H2p2`@
�;BM; Bib p�`BQmb KQ/�HBiB2b BM Q`/2` iQ �+?B2p2 Bib KBbbBQM iQ KQ/2H i?2 rQ`H/
�`QmM/ BiX h?2 #`�BMǶb `2r�`/ bvbi2Kb ?�p2 #22M bm;;2bi2/ iQ TH�v � `QH2 ?2`2
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Uommbi � qBi2F- kyR9VX

h?2 /2;`22 Q7 KBbK�i+? #2ir22M i?2 KQ/2H �M/ i?2 BMTmi ?�b �M BMp2`i2/@l
`2H�iBQMb?BT rBi? i?2 /2bB`2 iQ 2KT?�bBx2 i?2 KQ/2HX q?2M i?2 KQ/2H �HKQbi
}ib i?2 BMTmi- i?2 `2�+iBQM Bb iQ 2KT?�bBx2 i?2 KQ/2H BM Q`/2` iQ K�F2 Bi }iX
h?Bb KQ/2H +QmH/ `2bB/2 �Mvr?2`2 BM i?2 #`�BM �M/ BMpQHp2 �Mv +QK#BM�iBQM Q7
bvbi2Kb- /2T2M/BM; QM i?2 BMTmiX S?2MQK2MQHQ;B+�HHv- i?2 �+iBp�iBQM Q7 i?2b2
bvbi2Kb Bb 2tT2`B2M+2/ �b � /2bB`2 iQ +�``v Qmi i?Qb2 T`Q;`�KbX AM ;`QQp2- i?Bb
KQ/2H `2bB/2b rBi? bvbi2Kb i?�i +QMi`QH KQp2K2Mi Q7 i?2 #Q/v- r?B+? K2�Mb
i?�i 2KT?�bBxBM; i?2 KQ/2H 2Mi�BHb M2m`�H }`BM; i?�i 2M�+ib KQp2K2MiX

GBKBi�iBQMb �M/ 6mim`2 .B`2+iBQMb

AM bim/B2b k �M/ j- i`B�Hb r2`2 MQi `2T2�i2/ U�i H2�bi MQi �i i?2 b�K2 i2KTQV-
r?B+? T`2+Hm/2/ �M 2pQF2/ �M�HvbBb r?2`2 i`B�Hb r2`2 }`bi �p2`�;2/ iQ;2i?2`
BM i?2 iBK2@/QK�BM #27Q`2 �bb2bbBM; 2Mi`�BMK2MiX �p2`�;BM; iQ;2i?2` BM i?2
iBK2 /QK�BM `2bi`B+ib i?2 �M�HvbBb iQ T?�b2@HQ+F2/ �+iBpBiv UaMv/2` � G�`;2-
kyy8V- �M/ i?Bb Bb i?2 K2i?Q/ mb2/ BM Qi?2` rQ`F �bb2bbBM; bi2�/v@bi�i2 2pQF2/
TQi2MiB�Hb Uaa1SbV BM `2bTQMb2 iQ `?vi?KB+ biBKmHB ULQx�`�/�M 2i �HX- kyRRVX
"2+�mb2 i2KTQ r�b +QMi`QHH2/- `2T2�iBM; i`B�Hb �i i?2 b�K2 i2KTQ rQmH/ MQi
?�p2 #22M 72�bB#H2 �b 2tT2`BK2Mi�H b2bbBQMb rQmH/ ?�p2 `mM 7�` iQQ HQM;X �
7mim`2 bim/v +QmH/ /`QT i?2 i2KTQ +QMi`QH �M/ �bb2bb aa1Sb BMbi2�/ Q7 HQ+�HBx2/
2Mi`�BMK2MiX .QBM; bQ rQmH/ T`QpB/2 � p�Hm�#H2 +QKTH2K2Mi iQ i?2 +m``2Mi
rQ`FX

�M BKTQ`i�Mi HBKBi�iBQM Q7 mbBM; A*� rBi? 11: Bb i?�i bQm`+2b Q7 �+iBpBiv
#2HQr i?2 bm`7�+2 Q7 i?2 +Q`i2t U2X;X- ": �+iBpBivV �`2 MQi r2HH@`2bQHp2/X h?Bb
K2�Mb i?�i A*� rBHH MQi Q7i2M `2im`M � `2HB�#H2 A* i?�i Bb HQ+�HBx2/ iQ i?2 ":X
h?Bb K�F2b Bi /B{+mHi iQ T`Q#2 i?2 2MiB`2 T`QTQb2/ ;`QQp2 M2irQ`F mbBM; 11:X
7J_A K2i?Q/b �`2 MQi bmb+2TiB#H2 iQ i?Bb HBKBi�iBQM- #mi �b T`2pBQmbHv /Bb+mbb2/
i?2v /Q MQi ?�p2 i?2 i2KTQ`�H `2bQHmiBQM iQ #2 �#H2 iQ �bb2bb 2Mi`�BMK2MiX
>Qr2p2`- r?QH2@#`�BM +QKTmi�iBQM�H KQ/2HHBM; mbBM; 7J_A �HHQrb QM2 iQ bim/v
i?2 2z2+iBp2 +QMM2+iBpBiv Q7 /Bz2`2Mi `2;BQMb /m`BM; � i�bF- K�FBM; Bi TQbbB#H2
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iQ BMp2biB;�i2 ?Qr b22KBM;Hv /BbT�`�i2 #`�BM `2;BQMb KB;?i QT2`�i2 BM i�M/2KX
*QK#BMBM; /�i� �M/ `2bmHib 7`QK �HH Q7 i?2b2 K2i?Q/b rBHH HBF2Hv #2 M2+2bb�`v
iQ 2Hm+B/�i2 i?Bb M2irQ`F 7m`i?2`X aim/B2b BMpQHpBM; 11: �M/ 7J_A `2+Q`/BM;b
Q7 i?2 b�K2 T�`iB+BT�Mib �M/ biBKmHB rQmH/ #2 T�`iB+mH�`Hv BM7Q`K�iBp2X

AM S�`FBMbQMǶb .Bb2�b2 US.V- +2HH /2�i? BM i?2 ": K�F2b pQHmMi�`v KQp2K2Mi
/B{+mHi- #mi /B`2+i �m/BiQ`v@KQiQ` HBMFb T`QpB/2 �M �Hi2`M�iBp2 r�v Q7 /`BpBM;
i?2 KQiQ` bvbi2KX S�iB2Mib r?Q ?�p2 /B{+mHiv r�HFBM; �`2 �#H2 iQ r�HF rBi?
BKT`Qp2/ T�+2 �M/ bi`B/2 H2M;i? r?2M i?2v r�HF �HQM; iQ i?2 #2�i Q7 i?2 KmbB+
Uh?�mi � �#B`m- kyRyVX h?2 2ti2Mi iQ r?B+? �m/BiQ`v �`2�b �`2 �#H2 iQ /`Bp2
i?2 KQiQ` bvbi2K HBF2Hv /2T2M/b QM K�Mv 7�+iQ`b iQ /Q rBi? i?2 +?QB+2 Q7 Km@
bB+X avbi2Kb 2tBbi 7Q` �B/BM; KmbB+ b2H2+iBQM #�b2/ QM i?2 QTiBK�H i2KTQ 7Q`
� T�`iB+mH�` T2`bQM- i?2 bi`2M;i? Q7 i?2 #2�i- �M/ BM/BpB/m�H T`272`2M+2b UGB 2i
�HX- kyRyVX AMp2biB;�iBM; i?2b2 �M/ Qi?2` �bT2+ib Q7 KmbB+ rBi? `2bT2+i iQ i?2B`
�#BHBiv iQ /`Bp2 SJ* 2Mi`�BMK2Mi +QmH/ Qz2` BMbB;?i BMiQ i?Bb i`2�iK2Mi �M/
?2HT iQ QTiBKBx2 BiX �//BiBQM�HHv- bBM+2 i?2`2 Bb +2HH /2�i? BM i?2 ": BM S.- Bi
T`QpB/2b � mMB[m2 QTTQ`imMBiv iQ 7m`i?2` 2Hm+B/�i2 i?2 `QH2 Q7 i?2 ": BM i?2
T2`+2TiBQM Q7 ;`QQp2X h?2 ": b22K M2+2bb�`v 7Q` #2�i T2`+2TiBQM UJ2`+?�Mi 2i
�HX- kyR8V- #mi r?2i?2` i?2v Q` Qi?2` #`�BM `2;BQMb �`2 M2+2bb�`v iQ 722H ;`QQp2
`2K�BMb �M QT2M [m2biBQMX

JmbB+ T`QpB/2b �M 2t+2HH2Mi i2KTQ`�H 7`�K2rQ`F 7Q` bvM+?`QMBx�iBQM- �M/ �HbQ
� mMB[m2 QTTQ`imMBiv iQ bim/v i?2 i2KTQ`�H /vM�KB+b Q7 M2m`�H T`Q+2bbBM;X Ai
Bb #2+QKBM; �TT�`2Mi i?�i 2M/Q;2MQmb Qb+BHH�iQ`v �+iBpBiv BM i?2 #`�BM Bb �M BK@
TQ`i�Mi K2+?�MBbK 7Q` +QKKmMB+�iBQM #2ir22M #`�BM `2;BQMb U"mxb�FB- kyyeVX
>Qr KB;?i i?2 `2bmHib T`2b2Mi2/ ?2`2 ;2M2`�HBx2 iQ Qi?2` /QK�BMb\ aT2�FBM;
Bb �MQi?2` p2`v `?vi?KB+ �+iBpBiv i?�i ?mK�Mb 2M;�;2 BM- �M/ i?2`2 �`2 ;`2�i
Tm#HB+ bT2�F2`b r?Q +�M +QKK�M/ � +`Qr/ rBi? i?2 iBK#`2 �M/ iBKBM; Q7 i?2B`
pQB+2- BM Km+? i?2 b�K2 r�v �b � ;`2�i bBM;2`X L2m`�H Qb+BHH�iBQMb ?�p2 #22M
T`QTQb2/ iQ #2 BMpQHp2/ BM bT22+? T`Q+2bbBM; U:B`�m/ � SQ2TT2H- kyRkc #mi b22
P#H2b2`- >2``K�MM- � >2M`v- kyRkVX JQ`2Qp2`- HBF2 KmbB+- bT22+? ?�b � i2KTQ@
`�H bi`m+im`2 i?�i H2M/b r2HH iQ i?2 }`BM; T�ii2`Mb Q7 2tBbiBM; M2m`�H �`+?Bi2+im`2-
�M/ T`QpB/2b �M QTTQ`imMBiv 7Q` � biBKmHmb iQ #2 � T�`iB�H K�i+? 7Q` �M 2tBbiBM;

dy



KQ/2HX Cmbi HBF2 bvM+QT�iBQM +`2�i2b ;`QQp2- Bi b22Kb HBF2Hv i?�i i?2 T?`�bBM;
�M/ iBKBM; Q7 � bT22+? +QmH/ 7Q+mb � HBbi2M2`Ƕb �ii2MiBQM iQ bT2+B}+ TQBMib BM
iBK2- ;BpBM; i?2 bT2�F2` �M QTTQ`imMBiv iQ 2KT?�bBx2 Q` /2@2KT?�bBx2 +2`i�BM
rQ`/b /2T2M/BM; QM i?2 BMi2M/2/ K2bb�;2 Q` 2z2+iX "v H2p2`�;BM; i?2 2tT2`iBb2
Q7 i?2 KQiQ` bvbi2K- � HBbi2M2` K�v #2 KQ`2 �iimM2/ iQ i?2b2 iBKBM; T�ii2`Mb
�M/ #2 #2ii2` �#H2 iQ mM/2`bi�M/ r?�i Bb #2BM; b�B/X

*QM+HmbBQM

h?2 +m``2Mi /Bbb2`i�iBQM BMp2biB;�i2/ ?Qr �bT2+ib Q7 KmbB+ i?�i 2HB+Bi 722HBM;b
Q7 ;`QQp2 +�M /`Bp2 M2m`�H 2Mi`�BMK2MiX Ai r�b 7QmM/ i?�i ;`QQp2 Bb `2H�i2/
i?2 2ti2Mi Q7 2Mi`�BMK2Mi iQ i?2 #2�i BM T`2KQiQ` �`2�b Q7 i?2 #`�BMX _2bmHib
�+`Qbb i?`22 bim/B2b bm;;2bi i?�i M2m`�H 2Mi`�BMK2Mi Bb `2H�i2/ iQ i?2 `?vi?KB+
+QKTH2tBiv Q7 i?2 KmbB+�H biBKmHmb- r?2`2 ?B;?2` /2;`22b Q7 +QKTH2tBiv `2bmHi
BM H2bb 2Mi`�BMK2MiX >Qr2p2`- r?BH2 ;`QQp2 ?�b #22M 7QmM/ iQ `2H�i2 iQ �+QmbiB+
�M/ `?vi?KB+ +QKTH2tBiv- A T`QTQb2 ǳ#2�i +QKTH2tBivǴ �b r�v Q7 /2b+`B#BM; i?2
T�ii2`M Q7 #2?�pBQm`�H �M/ M2m`�H `2bmHib BM `2b2�`+? QM ;`QQp2X �i QTiBK�H H2p@
2Hb Q7 #2�i +QKTH2tBiv- ;`QQp2 `�iBM;b �`2 ?B;?2bi �M/ T`2KQiQ` 2Mi`�BMK2Mi iQ
i?2 #2�i Bb `2/m+2/- �b i?2 #`�BM �ii2KTib iQ `2+QM+BH2 i?2 /Bz2`2M+2b #2ir22M
`?vi?K �M/ K2i2`X A bm;;2bi i?�i i?2 +QKTmHbBQM iQ KQp2 Bb � M�im`�H +QMb2@
[m2M+2 Q7 i?Bb T`Q+2bb- r?2`2#v i?2 bvbi2K �ii2KTib iQ 2KT?�bBx2 i?2 KQ/2H
#v KQpBM; �HQM; rBi? BiX h?2b2 `2bmHib �// iQ i?2 2tBbiBM; HBi2`�im`2 QM `?vi?K
T2`+2TiBQM �M/ M2m`�H 2Mi`�BMK2Mi #v Qz2`BM; � K2+?�MBbK #v r?B+? 722HBM;b
Q7 ;`QQp2 +�M Q`B;BM�i2X

dR



�TT2M/Bt �

h�#H2 3X GBbi Q7 biBKmHB Uaim/v RV

aQM; �`iBbi
:`QQp2
_�iBM;

:`QQp2
*�i2;Q`v

h2KTQ
U>xV

amT2`biBiBQM ai2pB2 qQM/2` Ry3Xd ?B;? RXeed
AiǶb � q`�T U"v2- "v2V 6>R U6mMFv >Q#Q ORV Ry8XN ?B;? RX8jj
6H�b? GB;?i S�`HB�K2Mi Ry8XR ?B;? RXded
G�/v J�`K�H�/2 G�"2HH2 RykX8 ?B;? RXNRd
lT 7Q` i?2 .QrMbi`QF2 h?2 *HBMiQM

�/KBMBbi`�iBQM
RykX9 ?B;? RX83j

J�K� *Bi�
UAMbi`mK2Mi�HV

6mMF a[m�/ RyRXe ?B;? RX83j

JmbB+ G22H� C�K2b RyRXR ?B;? RXejj
A7 A �BMǶi :Qi uQm �HB+B� E2vb N3Xd ?B;? k
aBM;- aBM;- aBM; "2MMv :QQ/K�M �M/ >Bb

P`+?2bi`�
NdX9 ?B;? RX3

AM i?2 JQQ/ :H2MM JBHH2` �M/ >Bb
P`+?2bi`�

NeXN ?B;? kXdjj

amKK2`iBK2 1HH� 6Bix;2`�H/ �M/ GQmBb
�`Kbi`QM;

edXN KB/

q?�i � qQM/2`7mH
qQ`H/

GQmBb �`Kbi`QM; eeX9 KB/ RXkjj

>Qr >B;? i?2 JQQM
URbi i�F2V

1HH� 6Bix;2`�H/ e8Xk KB/ RX33j

a[m22x2 _Q#2`i _�M/QHT? �M/ i?2
6�KBHv "�M/

ejX9 KB/ RXN8

h?2 *?BH/ Ab :QM2 6BQM� �TTH2 ekXj KB/ RXy3j
_mM f AKKQ`i�H "2i? >�`i eyX3 KB/ RXNRd
6`22/QK Q7 i?2 _Q�/ J�`iBM a2tiQM 8NXd KB/ kX98
*�MǶi G2i :Q Gm+BM/� qBHHB�Kb 83XN KB/ RX83j

dk



aQM; �`iBbi
:`QQp2
_�iBM;

:`QQp2
*�i2;Q`v

h2KTQ
U>xV

.QrM qBi? GQp2 "HQbbQK .2�`B2 8d KB/ kXjjj
h?2 :B`H 6`QK
AT�M2K�

�bi`m/ :BH#2`iQ- CQ�Q
:BH#2`iQ- �M/ ai�M :2ix

8d KB/ kXR8

aT�+2 P//Biv .�pB/ "QrB2 j3Xd HQr kXked
_�v .�rM "�HHQQM h`2v �M�bi�bBQ j3X8 HQr kXded
.`mB/ 6HmB/ uQ@uQ J�- J�`F

PǶ*QMMQ`- �M/ 1/;�`
J2v2`

j3XR HQr RXN8

6H�M/vF2 a?Q`2 h?2 �H#BQM "�M/ jeX8 HQr RX8
*BiB L� :*mKK�M qBHHB�K *QmHi2` �M/

6`B2M/b
j8Xk HQr

.�rM ai�` .2�M J�;`�r j9X3 HQr
6Q`imM� E�FB EBM; jkXe HQr
"2�miv Q7 i?2 a2� h?2 :�#2 .BtQM "�M/ jkXR HQr RXN
ar22i h?BM; �HBbQM "`QrM jyXN HQr
>vKM 7Q` C�+Q �/`B�M G2;; kNXj HQr

LQi2X 1t+2`Tib r2`2 b2H2+i2/ #�b2/ QM i?2 ;`QQp2 `�iBM;b 7`QK C�M�i� 2i �HX
UkyRkVX 1t+2`Tib rBi?Qmi � K�`F2/ i2KTQ r2`2 `2KQp2/ /m`BM; �M�HvbBb /m2 iQ
?�pBM; � i2KTQ i?�i r�b MQi +QMbBbi2Mi i?`Qm;?Qmi i?2 2t+2`TiX

h�#H2 NX GBbi Q7 BM+Hm/2/ /�i� Uaim/v RV

S�`iB+BT�Mi S`2KQiQ` *Q`i2t �m/BiQ`v *Q`i2t oBbm�H *Q`i2t

R Lf� kXyN1@Rk dX8d1@RR
k Lf� Lf� 3Xk91@R9
j jX8j1@R3 NXy91@Re kXR81@Rk
9 RX8R1@R8 kXy81@R9 kXdj1@Rj
8 NXyd1@R8 RX9j1@Rk kX9e1@RR
e RXNe1@yN eX381@Ry RX881@R9

dj



S�`iB+BT�Mi S`2KQiQ` *Q`i2t �m/BiQ`v *Q`i2t oBbm�H *Q`i2t

d 9XN31@R3 Lf� NXjy1@Re
3 8XjR1@Rj Lf� RX9d1@R9
N kXN91@R9 kXd31@R8 RXy31@Rd
Ry 8Xee1@Rd Lf� 9X9d1@Rd
RR RX9y1@Rj Lf� jXj91@RR

LQi2X h?Bb i�#H2 HBbib T@p�Hm2b 7Q` i@i2bib Q7 r?2i?2` bT2+i`�H T2�Fb r2`2 bB;@
MB}+�MiHv �#Qp2 i?2 MQBb2 ~QQ` 7Q` 2�+? T�`iB+BT�Mi �M/ #`�BM `2;BQMX � p�Hm2
Q7 Lf� BM/B+�i2b i?�i MQ +QKTQM2Mi r�b HQ+�HBx2/ iQ i?2 ;Bp2M `2;BQM- i?mb
�M 2Mi`�BMK2Mi p�Hm2 Q7 y r�b �bbB;M2/X h?2`2 r2`2 MQ +�b2b Q7 � +QKTQM2Mi
i?�i r�b HQ+�HBx2/ iQ � `2;BQM #mi /B/ MQi ?�p2 Bib bT2+i`�H T2�Fb Q7 BMi2`2bi
bB;MB}+�MiHv �#Qp2 i?2 MQBb2 ~QQ`X
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AM �HH i�#H2b- �bi2`BbFb `2T`2b2Mi T@p�Hm2b H2bb i?�M XyyR U   V- XyR U  V- Xy8 U V-
�M/ XR UÞVX

h�#H2 RyX *Q``2H�iBQMb Q7 �+QmbiB+ 72�im`2b 7Q` i?2 `�iBM;b KQ/2HX

q�MiBM;
iQ JQp2

"2�i
a�HB2M+2

1p2Mi
o�`B�@
#BHBiv

_Ja
o�`B�@
#BHBiv

6Hmt
y@8y
>x

6Hmt
8y@Ryy
>x

q�MiBM;
iQ JQp2
"2�i
a�HB2M+2

@yXRN

1p2Mi
o�`B�@
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_Ja
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#BHBiv
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h�#H2 RRX *Q``2H�iBQMb Q7 �+QmbiB+ 72�im`2b 7Q` i?2 i�TTBM; KQ/2H

h�TTBM;
o�`B�@#BHBiv

SmHb2
*H�`Biv

S2`+mbb@
Bp2M2bb

6Hmt
y@8y >x

6Hmt
8y@Ryy
>x

h�TTBM;
o�`B�#@BHBiv
SmHb2 *H�`Biv yXkR
S2`+mbbB@
p2M2bb

@yXjN @yXy8

6Hmt y@8y >x yXyN @yXkN @yXyk
6Hmt 8y@Ryy
>x

yXye @yXkN yXyj RXyy   

6Hmt Ryy@kyy
>x

yXyy @yXR3 yXk9 yX3e   yX33   

h�#H2 RkX *Q``2H�iBQM i�#H2 Q7 �+QmbiB+ 72�im`2b �M/ T`2KQiQ` 2Mi`�BMK2Mi iQ
i?2 #2�iX

SJ*
1Mi`�BM@
K2Mi

"2�i
a�HB2M+2

SmHb2
*H�`Biv

1p2Mi
o�`B�@
#BHBiv

S2`+mbb@
Bp2M2bb

_Ja
o�`B�@
#BHBiv

6Hmt
y@8y
>x

6Hmt
8y@
Ryy
>x

SJ*
1Mi`�BM@
K2Mi
"2�i
a�HB2M+2

@yXkR

SmHb2
*H�`Biv

yXRR yXR9

de



SJ*
1Mi`�BM@
K2Mi

"2�i
a�HB2M+2

SmHb2
*H�`Biv

1p2Mi
o�`B�@
#BHBiv

S2`+mbb@
Bp2M2bb

_Ja
o�`B�@
#BHBiv

6Hmt
y@8y
>x

6Hmt
8y@
Ryy
>x

1p2Mi
o�`B�@
#BHBiv

@yX9R yX9j yXkk

S2`+mbb@
Bp2M2bb

yXjeÞ @yXyN @yXy8 yXye

_Ja
o�`B�@
#BHBiv

yXyk @yXyR @yXyk yX9N  yXkd

6Hmt
y@8y >x

@yXyN yXyy @yXkN yXkd @yXyk yXd9   

6Hmt
8y@Ryy
>x

@yXRy yXyR @yXkN yXjRÞ yXyj yXde   RXyy   

6Hmt
Ryy@kyy
>x

@yXyk yXyj @yXR3 yX8y  yXk9 yX3j   yX3e   yX33   
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_272`2M+2b

�`M�H- GX >X- .Q2HHBM;- EX "X- � SQ2TT2H- .X UkyR8VX .2Hi�@#2i� +QmTH2/ Qb+BHH�@
iBQMb mM/2`HB2 i2KTQ`�H T`2/B+iBQM �++m`�+vX *2`2#`�H *Q`i2t- k8UNV- jyddĜjy38X
?iiTb,ff/QBXQ`;fRyXRyNjf+2`+Q`f#?mRyj

"�`iQHQ- _X- S`�/Q- GX- � J2`+?�Mi- >X UkyR9VX AM7Q`K�iBQM S`Q+2bbBM; BM i?2
S`BK�i2 "�b�H :�M;HB� /m`BM; a2MbQ`v@:mB/2/ �M/ AMi2`M�HHv .`Bp2M _?vi?KB+
h�TTBM;X CQm`M�H Q7 L2m`Qb+B2M+2- j9URRV- jNRyĜjNkjX ?iiTb,ff/QBXQ`;fRyXR8kjf
CL1l_Pa*AXkedN@RjXkyR9

"2HH- �X CX- � a2DMQrbFB- hX CX URNN8VX �M AM7Q`K�iBQM@J�tBKBx�iBQM �TT`Q�+?
iQ "HBM/ a2T�`�iBQM �M/ "HBM/ .2+QMpQHmiBQMX L2m`�H *QKTmi�iBQM- dUeV- RRkNĜ
RR8NX ?iiTb,ff/QBXQ`;fRyXRRekfM2+QXRNN8XdXeXRRkN

"m`;2`- "X- h?QKTbQM- JX _X- Gm+F- :X- a��`BF�HHBQ- aX- � hQBpB�BM2M- SX UkyRkVX
JmbB+ JQp2b lb, "2�i@_2H�i2/ JmbB+�H 62�im`2b AM~m2M+2 _2;mH�`Biv Q7 JmbB+@
AM/m+2/ JQp2K2MiX S`Q+22/BM;b Q7 i?2 Rki? AMi2`M�iBQM�H *QM72`2M+2 QM JmbB+
S2`+2TiBQM �M/ *Q;MBiBQM- R3jĜR3dX

"m`;2`- "X- h?QKTbQM- JX _X- Gm+F- :X- a��`BF�HHBQ- aX- � hQBpB�BM2M- SX UkyRjVX
AM~m2M+2b Q7 _?vi?K@ �M/ hBK#`2@_2H�i2/ JmbB+�H 62�im`2b QM *?�`�+i2`BbiB+b
Q7 JmbB+@AM/m+2/ JQp2K2MiX 6`QMiB2`b BM Sbv+?QHQ;v- 9U�T`BHV- R3jX ?iiTb,
ff/QBXQ`;fRyXjj3Nf7Tbv;XkyRjXyyR3j

"mxb�FB- :X UkyyeVX _?vi?Kb Q7 i?2 "`�BMX L2r uQ`F- Lu, Pt7Q`/ lMBp2`bBiv
S`2bbX

*?2M- CX GX- S2M?mM2- oX "X- � w�iQ``2- _X CX Ukyy3VX GBbi2MBM; iQ JmbB+�H
_?vi?Kb _2+`mBib JQiQ` _2;BQMb Q7 i?2 "`�BMX *2`2#`�H *Q`i2t- R3URkV- k399Ĝ
k389X ?iiTb,ff/QBXQ`;fRyXRyNjf+2`+Q`f#?My9k

*B`2HHB- GX EX- aTBM2HHB- *X- LQx�`�/�M- aX- � h`�BMQ`- GX CX UkyReVX J2�bm`BM;
M2m`�H 2Mi`�BMK2Mi iQ #2�i �M/ K2i2` BM BM7�Mib, 1z2+ib Q7 KmbB+ #�+F;`QmM/X
6`QMiB2`b BM L2m`Qb+B2M+2- RyUJ�uV- RĜRRX ?iiTb,ff/QBXQ`;fRyXjj3Nf7MBMbXkyReX
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yykkN

.�pB2b- JX- J�/BbQM- :X- aBHp�- SX- � :QmvQM- 6X UkyRjVX h?2 1z2+i Q7 JB@
+`QiBKBM; .2pB�iBQMb QM i?2 S2`+2TiBQM Q7 :`QQp2 BM a?Q`i _?vi?KbX JmbB+
S2`+2TiBQM, �M AMi2`/Bb+BTHBM�`v CQm`M�H- jyU8V- 9NdĜ8RyX

.2#2M2`- aX- h?Q`M2- CX- a+?M2B/2`- hX _X- � oBQH�- 6X *X UkyRyVX lbBM; A*�
7Q` i?2 �M�HvbBb Q7 JmHiB@*?�MM2H 11: .�i�X AM aBKmHi�M2Qmb 22; �M/ 7J_A,
_2+Q`/BM;- �M�HvbBb- �M/ �TTHB+�iBQMX Pt7Q`/ lMBp2`bBiv S`2bbX

.2GQM;- JX _X URNNyVX S`BK�i2 KQ/2Hb Q7 KQp2K2Mi /BbQ`/2`b Q7 #�b�H ;�M@
;HB� Q`B;BMX h`2M/b BM L2m`Qb+B2M+2b- RjUdV- k3RĜk38X ?iiTb,ff/QBXQ`;fRyXRyRef
yRee@kkjeUNyVNyRRy@o

.2HQ`K2- �X- � J�F2B;- aX Ukyy9VX 11:G�", �M QT2M bQm`+2 iQQH#Qt 7Q` �M�H@
vbBb Q7 bBM;H2@i`B�H 11: /vM�KB+b BM+Hm/BM; BM/2T2M/2Mi +QKTQM2Mi �M�HvbBbX
CQm`M�H Q7 L2m`Qb+B2M+2 J2i?Q/b- Rj9- NĜkRX

.2HQ`K2- �X- S�HK2`- CX- PMiQM- CX- PQbi2Mp2H/- _X- � J�F2B;- aX UkyRkVX AM/2@
T2M/2Mi 11: aQm`+2b �`2 .BTQH�`X SGQa PL1- dUkV- RĜR9X

.2K�Mm2H2- *X- C�K2b- *X CX- � aQMm;�@"�`F2- 1X CX aX UkyydVX .BbiBM;mBb?BM;
HQr 7`2[m2M+v Qb+BHH�iBQMb rBi?BM i?2 Rf7 bT2+i`�H #2?�pBQm` Q7 2H2+i`QK�;M2iB+
#`�BM bB;M�HbX "2?�pBQ`�H �M/ "`�BM 6mM+iBQMb- j- RĜR9X ?iiTb,ff/QBXQ`;fRyX
RR3efRd99@Ny3R@j@ek

1M;2H- �X EX- � 6`B2b- SX UkyRyVX "2i�@#�M/ Qb+BHH�iBQMb@bB;M�HHBM; i?2 bi�imb
[mQ\ *m``2Mi PTBMBQM BM L2m`Q#BQHQ;v- kyUkV- R8eĜRe8X ?iiTb,ff/QBXQ`;fRyX
RyRefDX+QM#XkyRyXykXyR8

1b+Q{2`- LX- >2``K�MM- *X aX- � a+?B`K2`- �X UkyR8VX �m/BiQ`v `?vi?Kb 2Mi`�BM
pBbm�H T`Q+2bb2b BM i?2 ?mK�M #`�BM, 1pB/2M+2 7`QK 2pQF2/ Qb+BHH�iBQMb �M/
2p2Mi@`2H�i2/ TQi2MiB�HbX L2m`QAK�;2- RRR- kedĜkdeX ?iiTb,ff/QBXQ`;fRyXRyRefDX
M2m`QBK�;2XkyR8XykXyk9

6Bi+?- qX hX UkyReVX .�M+2- KmbB+- K2i2` �M/ ;`QQp2, � 7Q`;Qii2M T�`iM2`@
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b?BTX 6`QMiB2`b BM >mK�M L2m`Qb+B2M+2- RyUJ�`+?V- e9X ?iiTb,ff/QBXQ`;fRyX
jj3Nf7M?mKXkyReXyyye9

6`BbiQM- EX UkyRyVX h?2 7`22@2M2`;v T`BM+BTH2, � mMB}2/ #`�BM i?2Q`v\ L�im`2
_2pB2rbX L2m`Qb+B2M+2- RRUkV- RkdĜRj3X ?iiTb,ff/QBXQ`;fRyXRyj3fM`Mkd3d

6mDBQF�- hX- h`�BMQ`- GX CX- G�`;2- 1X qX- � _Qbb- "X UkyRkVX AMi2`M�HBx2/ hBKBM;
Q7 AbQ+?`QMQmb aQmM/b Ab _2T`2b2Mi2/ BM L2m`QK�;M2iB+ "2i� Pb+BHH�iBQMbX CQm`@
M�H Q7 L2m`Qb+B2M+2- jkU8V- RdNRĜR3ykX ?iiTb,ff/QBXQ`;fRyXR8kjfCL1l_Pa*AX
9Ryd@RRXkyRk

6mDBQF�- hX- w2M/2H- "X _X- � _Qbb- "X UkyRyVX 1M/Q;2MQmb M2m`QK�;M2iB+
�+iBpBiv 7Q` K2Mi�H ?B2`�`+?v Q7 iBKBM;X h?2 CQm`M�H Q7 L2m`Qb+B2M+2 , h?2
P{+B�H CQm`M�H Q7 i?2 aQ+B2iv 7Q` L2m`Qb+B2M+2- jyUNV- j983Ĝj9eeX ?iiTb,ff/QBX
Q`;fRyXR8kjfCL1l_Pa*AXjy3e@yNXkyRy

:B`�m/- �X@GX- � SQ2TT2H- .X UkyRkVX *Q`iB+�H Qb+BHH�iBQMb �M/ bT22+? T`Q+2bbBM;,
2K2`;BM; +QKTmi�iBQM�H T`BM+BTH2b �M/ QT2`�iBQMbX L�im`2 L2m`Qb+B2M+2- R8U9V-
8RRĜ8RdX ?iiTb,ff/QBXQ`;fRyXRyj3fMMXjyej

:`�?M- CX �X- � "`2ii- JX UkyydVX _?vi?K �M/ #2�i T2`+2TiBQM BM KQiQ`
�`2�b Q7 i?2 #`�BMX CQm`M�H Q7 *Q;MBiBp2 L2m`Qb+B2M+2- RNU8V- 3NjĜNyeX ?iiTb,
ff/QBXQ`;fRyXRRekfDQ+MXkyydXRNX8X3Nj

:`�?M- CX �X- � _Qr2- CX "X UkyyNVX 622HBM; i?2 "2�i, S`2KQiQ` �M/ ai`B�i�H
AMi2`�+iBQMb BM JmbB+B�Mb �M/ LQMKmbB+B�Mb /m`BM; "2�i S2`+2TiBQMX CQm`@
M�H Q7 L2m`Qb+B2M+2- kNUkjV- d89yĜd893X ?iiTb,ff/QBXQ`;fRyXR8kjfCL1l_Pa*AX
kyR3@y3XkyyN

>QMBM;- >X- G�/BMB;- PX- >�/2M- :X SX- � qBMFH2`- AX UkyyNVX Ab #2�i BM/m+iBQM
BMM�i2 Q` H2�`M2/, S`Q#BM; 2K2`;2Mi K2i2` T2`+2TiBQM BM �/mHib �M/ M2r#Q`Mb
mbBM; 2p2Mi@`2H�i2/ #`�BM TQi2MiB�HbX �MM�Hb Q7 i?2 L2r uQ`F �+�/2Kv Q7 a+B@
2M+2b- RReNUAHH+V- NjĜNeX ?iiTb,ff/QBXQ`;fRyXRRRRfDXRd9N@eejkXkyyNXy9deRXt

>Qp2- JX CX- J�`B2- *X- "`m+2- AX *X- � h`�BMQ`- GX CX UkyR9VX amT2`BQ` iBK2 T2`@
+2TiBQM 7Q` HQr2` KmbB+�H TBi+? 2tTH�BMb r?v #�bb@`�M;2/ BMbi`mK2Mib H�v /QrM
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KmbB+�H `?vi?KbX S`Q+22/BM;b Q7 i?2 L�iBQM�H �+�/2Kv Q7 a+B2M+2b- RRRUk3V-
Ryj3jĜRyj33X ?iiTb,ff/QBXQ`;fRyXRydjfTM�bXR9ykyjNRRR

C�M�i�- SX- hQKB+- aX hX- � >�#2`K�M- CX JX UkyRkVX a2MbQ`BKQiQ` +QmTHBM; BM
KmbB+ �M/ i?2 Tbv+?QHQ;v Q7 i?2 ;`QQp2X CQm`M�H Q7 1tT2`BK2Mi�H Sbv+?QHQ;v,
:2M2`�H- R9RURV- 89Ĝd8X ?iiTb,ff/QBXQ`;fRyXRyjdf�yyk9ky3

EmM;- aX@CX- *?2M- CX GX- w�iQ``2- _X CX- � S2M?mM2- oX "X UkyRjVX AMi2`�+iBM;
+Q`iB+�H �M/ #�b�H ;�M;HB� M2irQ`Fb mM/2`HvBM; }M/BM; �M/ i�TTBM; iQ i?2 Km@
bB+�H #2�iX CQm`M�H Q7 *Q;MBiBp2 L2m`Qb+B2M+2- k8UjVX ?iiTb,ff/QBXQ`;fRyXRRekf
DQ+Mn�nyyjk8

G�F�iQb- SX- E�`KQb- :X- J2?i�- �X .X- lH#2`i- AX- � a+?`Q2/2`- *X 1X Ukyy3VX
1Mi`�BMK2Mi Q7 L2m`QM�H Pb+BHH�iBQMb �b � J2+?�MBbK Q7 �ii2MiBQM�H a2H2+iBQMX
a+B2M+2- jky- RRyĜRRjX

G�F�iQb- SX- a?�?- �X aX- EMmi?- EX >X- lH#2`i- AX- E�`KQb- :X- � a+?`Q2/2`-
*X 1X Ukyy8VX �M Qb+BHH�iQ`v ?B2`�`+?v +QMi`QHHBM; M2m`QM�H 2t+Bi�#BHBiv �M/
biBKmHmb T`Q+2bbBM; BM i?2 �m/BiQ`v +Q`i2tX CQm`M�H Q7 L2m`QT?vbBQHQ;v- N9UjV-
RNy9ĜRNRRX

G�M+�bi2`- CX GX- _�BM2v- GX- amKK2`HBM- CX GX- 6`2Bi�b- *X aX- 6Qt- SX
hX- 1p�Mb- �X *X- Ę J�xxBQii�- CX *X URNNdVX �miQK�i2/ H�#2HBM; Q7
i?2 ?mK�M #`�BM, � T`2HBKBM�`v `2TQ`i QM i?2 /2p2HQTK2Mi �M/ 2p�H@
m�iBQM Q7 � 7Q`r�`/@i`�Mb7Q`K K2i?Q/X >mK�M "`�BM J�TTBM;- 8U9V-
kj3Ĝk9kX ?iiTb,ff/QBXQ`;fRyXRyykfUaA*AVRyNd@yRNjURNNdV8,9Ikj3,,�A.@
>"Je=jXyX*Pck@9

G�M+�bi2`- CX GX- qQH/Q`z- JX :X- S�`bQMb- GX JX- GBQiiB- JX- 6`2Bi�b- *X
aX- _�BM2v- GX- Ę 6Qt- SX hX UkyyyVX �miQK�i2/ h�H�B`�+? �iH�b H�#2Hb
7Q` 7mM+iBQM�H #`�BM K�TTBM;X >mK�M "`�BM J�TTBM;- RyUjV- RkyĜRjRX
?iiTb,ff/QBXQ`;fRyXRyykfRyNd@yRNjUkyyyydVRy,jIRky,,�A.@>"Jjy=jXyX*Pck@
3

G�`;2- 1X qX- � EQH2M- CX 6X URNN9VX _2bQM�M+2 �M/ i?2 T2`+2T@
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iBQM Q7 KmbB+�H K2i2`X *QMM2+iBQM a+B2M+2- eURV- RddĜky3X ?iiTb,
ff/QBXQ`;fRyXRy3yfyN89yyNN9y3NR8dkj

G�`;2- 1X qX- � aMv/2`- CX aX UkyyNVX SmHb2 �M/ J2i2` �b L2m`�H _2bQM�M+2X
�MM�Hb Q7 i?2 L2r uQ`F �+�/2Kv Q7 a+B2M+2b- RReN- 9eĜ8dX ?iiTb,ff/QBXQ`;fRyX
RRRRfDXRd9N@eejkXkyyNXy988yXt

G�`;2- 1X qX- >2``2`�- CX �X- � o2H�b+Q- JX CX UkyR8VX L2m`�H L2irQ`Fb
7Q` "2�i S2`+2TiBQM BM JmbB+�H _?vi?KX 6`QMiB2`b BM avbi2Kb L2m`Qb+B2M+2-
NULQp2K#2`V- R8NX ?iiTb,ff/QBXQ`;fRyXjj3Nf7MbvbXkyR8XyyR8N

G�`iBHHQi- PX- � hQBpB�BM2M- SX UkyydVX � K�iH�# iQQH#Qt 7Q` KmbB+�H 72�im`2
2ti`�+iBQM 7`QK �m/BQX AMi2`M�iBQM�H *QM72`2M+2 QM .B;Bi�H �m/BQ 1z2+ib- RĜ3X

G�`iBHHQi- PX- 12`QH�- hX- hQBpB�BM2M- SX- � 6Q`M�`B- CX Ukyy3VX JmHiB@72�im`2
KQ/2HBM; Q7 TmHb2 +H�`Biv, .2bB;M- p�HB/�iBQM- �M/ QTiBKBx�iBQMX AaJA_ kyy3-
8kRĜ8keX

G2`/�?H- 6X �X- � C�+F2M/Qz- _X aX URN3jVX � :2M2`�iBp2 h?2Q`v Q7 hQM�H JmbB+X
*�K#`B/;2- J�, JAh S`2bbX

G2rBb- SX �X- qBM;- �X JX- SQT2- SX �X- S`��Kbi`�- SX- � JB�HH- _X *X Ukyy9VX
"`�BM �+iBpBiv +Q``2H�i2b /Bz2`2MiB�HHv rBi? BM+`2�bBM; i2KTQ`�H +QKTH2tBiv Q7
`?vi?Kb /m`BM; BMBiB�HBb�iBQM- bvM+?`QMBb�iBQM- �M/ +QMiBMm�iBQM T?�b2b Q7 T�+2/
}M;2` i�TTBM;X L2m`QTbv+?QHQ;B�- 9kURyV- RjyRĜRjRkX ?iiTb,ff/QBXQ`;fRyXRyRef
DXM2m`QTbv+?QHQ;B�Xkyy9XyjXyyR

GB- wX- sB�M;- ZX- >Q+FK�M- CX- u�M;- CX- uB- uX- 6mDBM�;�- AX- � q�M;- uX
UkyRyVX � KmbB+ b2�`+? 2M;BM2 7Q` i?2`�T2miB+ ;�Bi i`�BMBM;X AM S`Q+22/BM;b Q7
i?2 BMi2`M�iBQM�H +QM72`2M+2 QM KmHiBK2/B� @ KK ǶRy UTX ekdVX L2r uQ`F- L2r
uQ`F- la�, �*J S`2bbX ?iiTb,ff/QBXQ`;fRyXRR98fR3djN8RXR3d9yjd

GQM/QM- CX UkyRkVX >2�`BM; BM iBK2, Sbv+?QHQ;B+�H �bT2+ib Q7 KmbB+�H K2i2`X
Pt7Q`/ lMBp2`bBiv S`2bbX

GQM;m2i@>B;;BMb- >X- � G22- *X URN39VX h?2 `?vi?KB+ BMi2`T`2i�iBQM Q7
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KQMQT?QMB+ KmbB+X JmbB+ S2`+2TiBQM- RU9V- 9k9Ĝ99yX ?iiTb,ff/QBXQ`;fRyXkjydf
9yk38kdR

J�/BbQM- :X UkyyeVX 1tT2`B2M+BM; :`QQp2 AM/m+2/ #v JmbB+, *QMbBbi2M+v �M/
S?2MQK2MQHQ;vX JmbB+ S2`+2TiBQM- k9UkV- kyRĜky3X

J�/BbQM- :X- � aBQ`Qb- :X UkyR9VX q?�i KmbB+B�Mb /Q iQ BM/m+2 i?2 b2Mb�iBQM Q7
;`QQp2 BM bBKTH2 �M/ +QKTH2t K2HQ/B2b- �M/ ?Qr HBbi2M2`b T2`+2Bp2 BiX 6`QMiB2`b
BM Sbv+?QHQ;v- 8- RĜR9X ?iiTb,ff/QBXQ`;fRyXjj3Nf7Tbv;XkyR9Xyy3N9

J�/BbQM- :X- :QmvQM- 6X- lHHûM- 6X- � >ƺ`Mbi`ƺK- EX UkyRRVX JQ/2HBM; i?2
h2M/2M+v 7Q` JmbB+ iQ AM/m+2 JQp2K2Mi BM >mK�Mb, 6B`bi *Q``2H�iBQMb qBi?
GQr@G2p2H �m/BQ .2b+`BTiQ`b �+`Qbb JmbB+ :2M`2bX CQm`M�H Q7 1tT2`BK2Mi�H
Sbv+?QHQ;v, >mK�M S2`+2TiBQM �M/ S2`7Q`K�M+2- jdU8V- R8d3ĜR8N9X ?iiTb,
ff/QBXQ`;fRyXRyjdf�yyk9jkj

J�F2B;- aX- "2HH- �X CX- CmM;- hX@SX- � a2DMQrbFB- hX CX URNNeVX AM/2T2M/2Mi
*QKTQM2Mi �M�HvbBb Q7 1H2+i`Q2M+2T?�HQ;`�T?B+ .�i�X AM .X hQm`2ixFv- JX
JQx2`- � JX >�bb2HKQ U1/bXV- �/p�M+2b BM M2m`�H BM7Q`K�iBQM T`Q+2bbBM; bvb@
i2Kb 3 UTTX R98ĜR8RVX *�K#`B/;2- J�, JAh S`2bbX

J�F2B;- aX- .2#2M2`- aX- PMiQM- CX- � .2HQ`K2- �X Ukyy9VX JBMBM; 2p2Mi@`2H�i2/
#`�BM /vM�KB+bX h`2M/b BM *Q;MBiBp2 a+B2M+2b- 3U8V- ky9ĜkRyX ?iiTb,ff/QBXQ`;f
RyXRyRefDXiB+bXkyy9XyjXyy3

J�vpBHH2- CX JX- 6m+?b- �X- .BM;- JX- *?2vM2- .X- .22+F2- GX- � E2HbQ- CX
�X aX UkyyRVX 1p2Mi@`2H�i2/ +?�M;2b BM M2m`QK�;M2iB+ �+iBpBiv �bbQ+B�i2/ rBi?
bvM+QT�iBQM �M/ bvM+?`QMBx�iBQM iBKBM; i�bFbX >mK�M "`�BM J�TTBM;- R9UkV-
e8Ĝ3yX ?iiTb,ff/QBXQ`;fRyXRyykf?#KXRy9k

J+:�``v- GX JX- _mbbQ- 6X �X- a+?�HH2b- JX .X- � SBM2/�- CX �X UkyRkVX �m/BQ@
pBbm�H 7�+BHBi�iBQM Q7 i?2 Km `?vi?KX 1tT2`BK2Mi�H "`�BM _2b2�`+?- kR3U9V-
8kdĜ8j3X ?iiTb,ff/QBXQ`;fRyXRyydfbyykkR@yRk@jy9e@j

J2`+?�Mi- >X- :`�?M- CX �X- h`�BMQ`- GX CX- _Q?`K2B2`- JX- � 6Bi+?- qX hX
UkyR8VX 6BM/BM; i?2 #2�i, � M2m`�H T2`bT2+iBp2 �+`Qbb ?mK�Mb �M/ MQM@?mK�M
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T`BK�i2bX S?BHQbQT?B+�H h`�Mb�+iBQMb Q7 i?2 _Qv�H aQ+B2iv Q7 GQM/QMX a2`B2b "-
"BQHQ;B+�H a+B2M+2b- jdy- kyR9yyNjX ?iiTb,ff/QBXQ`;fRyXRyN3f`bi#XkyR9XyyNj

JBi?2M- aX Ukyy8VX h?2 aBM;BM; L2�M/2`i?�Hb, h?2 P`B;BMb Q7 JmbB+- G�M;m�;2-
JBM/ �M/ "Q/vX GQM/QM, q2B/2M72H/ � LB+?QHbQMX

LQx�`�/�M- aX UkyR9VX 1tTHQ`BM; ?Qr KmbB+�H `?vi?K 2Mi`�BMb #`�BM �+iBpBiv
rBi? 2H2+i`Q2M+2T?�HQ;`�K 7`2[m2M+v@i�;;BM;X S?BHQbQT?B+�H h`�Mb�+iBQMb Q7
i?2 _Qv�H aQ+B2iv Q7 GQM/QMX a2`B2b "- "BQHQ;B+�H a+B2M+2b- jeNURe83V- RĜRyX
?iiTb,ff/QBXQ`;fRyXRyN3f`bi#XkyRjXyjNj

LQx�`�/�M- aX- S2`2ix- AX- � E2HH2`- SX 1X UkyReVX AM/BpB/m�H .Bz2`2M+2b BM
_?vi?KB+ *Q`iB+�H 1Mi`�BMK2Mi *Q``2H�i2 rBi? S`2/B+iBp2 "2?�pBQ` BM a2MbQ`B@
KQiQ` avM+?`QMBx�iBQMX a+B2MiB}+ _2TQ`ib- eUkyeRkV- RĜRkX ?iiTb,ff/QBXQ`;fRyX
Ryj3fb`2TkyeRk

LQx�`�/�M- aX- S2`2ix- AX- � JQm`�mt- �X UkyRkVX a2H2+iBp2 L2m`QM�H 1Mi`�BM@
K2Mi iQ i?2 "2�i �M/ J2i2` 1K#2//2/ BM � JmbB+�H _?vi?KX CQm`M�H Q7 L2m@
`Qb+B2M+2- jkU9NV- Rd8dkĜRd83RX ?iiTb,ff/QBXQ`;fRyXR8kjfCL1l_Pa*AXjkyj@RkX
kyRk

LQx�`�/�M- aX- S2`2ix- AX- JBbb�H- JX- � JQm`�mt- �X UkyRRVX h�;;BM; i?2
L2m`QM�H 1Mi`�BMK2Mi iQ "2�i �M/ J2i2`X CQm`M�H Q7 L2m`Qb+B2M+2- jRUk3V-
Rykj9ĜRyk9yX ?iiTb,ff/QBXQ`;fRyXR8kjfCL1l_Pa*AXy9RR@RRXkyRR

LQx�`�/�M- aX- w2`Qm�HB- uX- S2`2ix- AX- � JQm`�mt- �X UkyR8VX *�Tim`BM; rBi?
11: i?2 L2m`�H 1Mi`�BMK2Mi �M/ *QmTHBM; lM/2`HvBM; a2MbQ`BKQiQ` avM+?`Q@
MBx�iBQM iQ i?2 "2�iX *2`2#`�H *Q`i2t- k8UjV- djeĜd9dX ?iiTb,ff/QBXQ`;fRyXRyNjf
+2`+Q`f#?ikeR

P#H2b2`- CX- >2``K�MM- "X- � >2M`v- JX CX UkyRkVX L2m`�H Qb+BHH�iBQMb BM bT22+?,
/QMǶi #2 2MbH�p2/ #v i?2 2Mp2HQT2X 6`QMiB2`b BM >mK�M L2m`Qb+B2M+2- eUk8yV-
RĜ9X

PMiQM- CX- q2bi2`}2H/- JX- hQrMb2M/- CX- � J�F2B;- aX UkyyeVX AK�;BM; ?m@
K�M 11: /vM�KB+b mbBM; BM/2T2M/2Mi +QKTQM2Mi �M�HvbBbX L2m`Qb+B2M+2 �
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"BQ#2?�pBQ`�H _2pB2rb- jyUeV- 3y3Ĝ3kkX

S�`M+mii- _X URNN9VX � T2`+2Tim�H KQ/2H Q7 TmHb2 b�HB2M+2 �M/ K2i`B+�H �++2Mi BM
KmbB+�H `?vi?KbX JmbB+ S2`+2TiBQM- RRU9V- 9yNĜ9e9X ?iiTb,ff/QBXQ`;fRyXkjydf
9yk38ejj

S�i2H- �X .X- � Ap2`b2M- CX _X UkyR9VX h?2 2pQHmiBQM�`v M2m`Qb+B2M+2 Q7 Km@
bB+�H #2�i T2`+2TiBQM, i?2 �+iBQM aBKmH�iBQM 7Q` �m/BiQ`v S`2/B+iBQM U�a�SV
?vTQi?2bBbX 6`QMiB2`b BM avbi2Kb L2m`Qb+B2M+2- 3- RĜR9X

_ *Q`2 h2�KX UkyRdVX _, � G�M;m�;2 �M/ 1MpB`QMK2Mi 7Q` ai�iBbiB+�H *QKTmi@
BM; U?iiTb,ffrrrX`@T`QD2+iXQ`;fVX oB2MM�- �mbi`B�, _ 6QmM/�iBQM 7Q` ai�iBbiB+�H
*QKTmiBM;X

_2TT- "X >X UkyyjVX _�i2 GBKBib BM a2MbQ`BKQiQ` avM+?`QMBx�iBQM qBi? �m/B@
iQ`v �M/ oBbm�H a2[m2M+2b, h?2 avM+?`QMBx�iBQM h?`2b?QH/ �M/ i?2 "2M2}ib
�M/ *Qbib Q7 AMi2`p�H am#/BpBbBQMX CQm`M�H Q7 JQiQ` "2?�pBQ`- j8- j88ĜjdyX

_2TT- "X >X UkyRyVX a2H7@:2M2`�i2/ AMi2`p�H am#/BpBbBQM _2/m+2b o�`B�#BHBiv Q7
avM+?`QMBx�iBQM rBi? � o2`v aHQr J2i`QMQK2X JmbB+ S2`+2TiBQM- kdU8V- j3NĜ
jNdX ?iiTb,ff/QBXQ`;fRyXR8k8fKTXkyRyXkdX8Xj3N

_Q?QHi- hX *X UkyR9VX :`QQp2, � T?2MQK2MQHQ;v Q7 `?vi?KB+ Mm�M+2X "HQQKb@
#m`v Sm#HBb?BM; la�X

aBQ`Qb- :X- JB`QM- JX- .�pB2b- JX- :QmvQM- 6X- � J�/BbQM- :X UkyR9VX avM+Q@
T�iBQM +`2�i2b i?2 b2Mb�iBQM Q7 ;`QQp2 BM bvMi?2bBx2/ KmbB+ 2t�KTH2bX 6`QMiB2`b
BM Sbv+?QHQ;v- 8Ua1SV- RĜRyX ?iiTb,ff/QBXQ`;fRyXjj3Nf7Tbv;XkyR9XyRyje

aKBi?- EX *X- *m//v- GX GX- � lTBiBb- _X URNN9VX 6B;m`�H �M/ K2i`B+ mM/2`@
bi�M/BM; Q7 `?vi?KX Sbv+?QHQ;v Q7 JmbB+- kkUkV- RRdĜRj8X ?iiTb,ff/QBXQ`;fRyX
RRddfyjy8dj8eN9kkkyyk

aMv/2`- CX aX- � G�`;2- 1X qX Ukyy8VX :�KK�@#�M/ �+iBpBiv `2~2+ib i?2 K2i`B+
bi`m+im`2 Q7 `?vi?KB+ iQM2 b2[m2M+2bX *Q;MBiBp2 "`�BM _2b2�`+?- k9- RRdĜRkeX
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?iiTb,ff/QBXQ`;fRyXRyRefDX+Q;#`�BM`2bXkyy9XRkXyR9

aimT�+?2`- CX- >Qp2- JX CX- � C�M�i�- SX UkyReVX �m/BQ 72�im`2b mM/2`HvBM;
T2`+2Bp2/ ;`QQp2 �M/ b2MbQ`BKQiQ` bvM+?`QMBx�iBQM BM KmbB+X JmbB+ S2`+2TiBQM-
jjU8V- 8dRĜ83NX

aimT�+?2`- CX- >Qp2- JX CX- LQp2K#`2- :X- a+?Ƀix@"Qb#�+?- aX- � E2HH2`- SX 1X
UkyRjVX JmbB+�H ;`QQp2 KQ/mH�i2b KQiQ` +Q`i2t 2t+Bi�#BHBiv, � hJa BMp2biB@
;�iBQMX "`�BM �M/ *Q;MBiBQM- 3kUkV- RkdĜRjeX ?iiTb,ff/QBXQ`;fRyXRyRefDX#�M/+X
kyRjXyjXyyj

aimT�+?2`- CX- qQQ/- :X- � qBii2- JX UkyRdVX L2m`�H 2Mi`�BMK2Mi iQ
TQHv`?vi?Kb, � +QKT�`BbQM Q7 KmbB+B�Mb �M/ MQM@KmbB+B�MbX 6`QMiB2`b BM
L2m`Qb+B2M+2- RRUky3V- RĜRdX ?iiTb,ff/QBXQ`;fRyXjj3Nf7MBMbXkyRdXyyky3

h?�mi- JX >X- � �#B`m- JX UkyRyVX _?vi?KB+ �m/BiQ`v aiBKmH�iBQM BM _2@
?�#BHBi�iBQM Q7 JQp2K2Mi .BbQ`/2`b, � _2pB2r P7 *m``2Mi _2b2�`+?X JmbB+
S2`+2TiBQM- kdU9V- kejĜkeNX ?iiTb,ff/QBXQ`;fRyXR8k8fJSXkyRyXkdX9Xkej

hB2`M2v- �X hX- � E`�mb- LX UkyR9VX L2m`�H 1Mi`�BMK2Mi iQ i?2 _?vi?KB+
ai`m+im`2 Q7 JmbB+X CQm`M�H Q7 *Q;MBiBp2 L2m`Qb+B2M+2- kdUkV- 9yyĜ9y3X ?iiTb,
ff/QBXQ`;fRyXRRekfDQ+Mn�nyydy9

hQBpB�BM2M- SX- � 12`QH�- hX UkyReVX JA.A iQQH#Qt RXRX ?iiTb,ff;Bi?m#X+QKfKB/BiQQH#Qtfc
:Bi>m#X

o2H�b+Q- JX CX- � G�`;2- 1X qX UkyRRVX SmHb2 .2i2+iBQM BM avM+QT�i2/ _?vi?Kb
lbBM; L2m`�H Pb+BHH�iQ`bX Rki? AMi2`M�iBQM�H aQ+B2iv 7Q` JmbB+ AM7Q`K�iBQM
_2i`2Bp�H *QMp2`2M+2- R38ĜRNyX

ommbi- SX- � qBi2F- JX �X :X UkyR9VX _?vi?KB+ +QKTH2tBiv �M/ T`2/B+iBp2 +Q/@
BM;, � MQp2H �TT`Q�+? iQ KQ/2HBM; `?vi?K �M/ K2i2` T2`+2TiBQM BM KmbB+X 6`QM@
iB2`b BM Sbv+?QHQ;v- 8UP*hV- RĜR9X ?iiTb,ff/QBXQ`;fRyXjj3Nf7Tbv;XkyR9XyRRRRX

ommbi- SX- :2#�m2`- GX EX- � qBi2F- JX �X :X UkyR9VX L2m`�H lM/2`TBMMBM;b
Q7 JmbB+, h?2 SQHv`?vi?KB+ "`�BMX AM L2m`Q#BQHQ;v Q7 BMi2`p�H iBKBM; UTTX
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jjNĜj8eVX ?iiTb,ff/QBXQ`;fRyXRyydfNd3@R@9NjN@Rd3k@k

qBMFH2`- AX- .2#2M2`- aX- JmHH2`- EX _X- � h�M;2`K�MM- JX UkyR8VX PM i?2
BM~m2M+2 Q7 ?B;?@T�bb }Hi2`BM; QM A*�@#�b2/ �`iB7�+i `2/m+iBQM BM 11:@1_SX
S`Q+22/BM;b Q7 i?2 �MMm�H AMi2`M�iBQM�H *QM72`2M+2 Q7 i?2 A111 1M;BM22`BM;
BM J2/B+BM2 �M/ "BQHQ;v aQ+B2iv- 1J"a- kyR8@LQp2K- 9RyRĜ9Ry8X ?iiTb,ff/QBX
Q`;fRyXRRyNf1J"*XkyR8XdjRNkNe

qBi2F- JX �X :X UkyRdVX 6BHHBM; AM, avM+QT�iBQM- SH2�bm`2 �M/ .Bbi`B#mi2/
1K#Q/BK2Mi BM :`QQp2X JmbB+ �M�HvbBb- jeURV- Rj3ĜReyX ?iiTb,ff/QBXQ`;fRyX
RRRRfKmb�XRky3k

qBi2F- JX �X :X- *H�`F2- 1X 6X- q�HH2MiBM- JX- E`BM;2H#�+?- JX GX- � ommbi-
SX UkyR9VX avM+QT�iBQM- "Q/v@JQp2K2Mi �M/ SH2�bm`2 BM :`QQp2 JmbB+X SGQa
PL1- NU9VX ?iiTb,ff/QBXQ`;fRyXRjdRfDQm`M�HXTQM2XyyN999e

qBi2F- JX �X :X- SQT2b+m- hX- *H�`F2- 1X 6X- >�Mb2M- JX- EQMp�HBMF�- AX- E`BM;2H@
#�+?- JX GX- � ommbi- SX UkyRdVX avM+QT�iBQM �z2+ib 7`22 #Q/v@KQp2K2Mi
BM KmbB+�H ;`QQp2X 1tT2`BK2Mi�H "`�BM _2b2�`+?- kj8U9V- NN8ĜRyy8X ?iiTb,
ff/QBXQ`;fRyXRyydfbyykkR@yRe@9388@e

uBM- aX- GBm- uX- � .BM;- JX UkyReVX �KTHBim/2 Q7 a2MbQ`BKQiQ` Jm _?vi?K
Ab *Q``2H�i2/ rBi? "PG. 7`QK JmHiBTH2 "`�BM _2;BQMb, � aBKmHi�M2Qmb 11:@
7J_A aim/vX 6`QMiB2`b BM >mK�M L2m`Qb+B2M+2- RyUCmHvV- RĜRkX ?iiTb,ff/QBX
Q`;fRyXjj3Nf7M?mKXkyReXyyje9

w�MiQ- hX SX- aMv/2`- CX aX- � G�`;2- 1X qX UkyyeVX L2m`�H +Q``2H�i2b Q7 `?vi?KB+
2tT2+i�M+vX �/p�M+2b BM *Q;MBiBp2 Sbv+?QHQ;v- kUk@jV- kkRĜkjRX

w�iQ``2- _X CX- *?2M- CX GX- � S2M?mM2- oX "X UkyydVX q?2M i?2 #`�BM TH�vb
KmbB+, �m/BiQ`vĜKQiQ` BMi2`�+iBQMb BM KmbB+ T2`+2TiBQM �M/ T`Q/m+iBQMX L�im`2
_2pB2rb L2m`Qb+B2M+2- 3UdV- 89dĜ883X ?iiTb,ff/QBXQ`;fRyXRyj3fM`MkR8k
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