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Q7i2M #2 #2bi iQ H2�p2 r2HH 2MQm;? �HQM2 T`BQ` iQ K�im`Biv- Q` �i H2�bi MQi QTi
7Q` `�/B+�H bQHmiBQMbX PM i?2 Qi?2` ?�M/- +QKT2i2Mi �/mHib K�FBM; BM7Q`K2/
+?QB+2b Qm;?i iQ #2 7`22 iQ Tm`bm2 ;2M/2` `2�bbB;MK2Mi �M/- B7 K2/B+�HHv +H2�`2/-
?�p2 i?2B` ;2M/2` bi�imb Q{+B�HHv +?�M;2/ mTQM +QKTH2iBQM Q7 M2+2bb�`v K2/B+�H
T`Q+2/m`2bX
"2 �HH Q7 i?�i �b Bi K�v- TQbiKQ/2`M MQMb2Mb2- +QmTH2/ rBi? i?2 pBi`BQH /B`2+i2/
�i ?BK 7`QK i?2 H27i 7Q` bT2�FBM; ?Bb KBM/- +QMpBM+2/ _2+i2Mr�H/ i?�i ?2 +QmH/
MQ HQM;2` #2 � +QKKmMBbiX "mi iQ ?Bb +`2/Bi- ?2 Bb 7�B` KBM/2/- `2D2+iBM; +2MbQ`@
b?BT �M/ bmTTQ`iBM; i?2 `B;?ib Q7 aCq B/2QHQ;m2b iQ 7`22Hv 2tT`2bb i?2B` pB2rb
BM +QMDmM+iBQM rBi? 2p2`vQM2 2Hb2 QM +�KTmb- #mi MQi iQ #mHHv �M/ b?�K2 BMiQ
bBH2M+2 i?Qb2 rBi? /BbT�`�i2 pB2rbX AM 2bb2M+2- i?2v Kmbi MQi #2 i?2 bQH2 pQB+2X
h?Bb KB;?i #2 2�bB2` b�B/ i?�M /QM2- #mi Bi Bb ?2�`i2MBM; i?�i Qi?2`b �`2 i�FBM;
mT i?2 iQ`+?X >2 ;Bp2b b?Qmi@Qmib iQ CQ`/�M S2i2`bQM- :�/ a��/- �M/ "`2i q2@
BMbi2BMX �M/ i?2`2 �`2 KQ`2- THmb Q`;�MBx�iBQMb HBF2 i?2 aQ+B2iv 7Q` �+�/2KB+
6`22/QK �M/ a+?QH�`b?BT �M/ i?2 L�iBQM�H �bbQ+B�iBQM Q7 a+?QH�`b �/pQ+�iBM;
7Q` i?2 b�K2 T`BM+BTH2bX
6BM�HHv- BM � bQ+B2iv b22KBM;Hv /QKBM�i2/ #v TQbiKQ/2`MBbK- TQHBiB+�H +Q``2+i@
M2bb- �M/ aCqb- r2- i?2 ;`2�i mMrQF2- K�v #2 7Q`;Bp2M 7Q` Q++�bBQM�HHv [m2b@
iBQMBM; ?Qr r2 +�M TQbbB#Hv #2 `B;?i r?2M 2p2`vQM2 2Hb2 Bb bQ r`QM;X h?�MF
vQm- JB+?�2H _2+i2Mr�H/- MQi QMHv 7Q` brBKKBM; mTbi`2�K- #mi 7Q` ?2HTBM; mb
`2�HBx2 i?�i Bi Bb MQi mb- #mi i?2 TQHBiB+�HHv +Q``2+i bMQr~�F2b �M/ bQ+B�H DmbiB+2
r�``BQ`b r?Q ?�p2 DmKT2/ 7`QK i?2 2/;2 Q7 i?2 �#vbbX >�TTv H�M/BM;b- 7QHFbX A7
vQm �`2 ?�H7r�v iQ vQm` ǳmiQTB�MǴ /2biBM�iBQM �M/ 2MDQvBM; i?2 `mb?- vQm rBHH
/Qm#iH2bb i?BMF i?BM;b �`2 ;`2�i bQ 7�`X
E`Bb G�`b2M UH�`b2MF28d!;K�BHX+QKV Bb � `2iB`2/ LQp� a+QiB� +BpBH b2`p�Mi rBi?
� #�+F;`QmM/ BM �/mHi 2/m+�iBQM �M/ bQ+B�H b2`pB+2bX >2 �M/ ?Bb rB72 HBp2 BM 1�bi
:Q`2- LQp� a+QiB�X

lM+QK7Q`i�#H2 Zm2biBQMb, h?2 "`m+2 :BHH2v a+�M/�H

_?Q/� 1X >Qr�`/@>�bbK�MM

h?Bb �`iB+H2 �//`2bb2b � `2+2Mi +�b2 Q7 �+�/2KB+ ǳb+�M/�HXǴ AM kyRd "`m+2 :BHH2v-
� TQHBiB+�H b+B2MiBbi- �`;m2/ BM h?B`/ qQ`H/ Zm�`i2`Hv UhqZV 7Q` i?2 #2M2}ib
Q7 T�bi +Q2`+Bp2 +QHQMB�HBbK �M/ i?2 T`Q#�#H2 �/p�Mi�;2b Q7 7mim`2 pQHmMi�`v
+QHQMB�HBbKX(R) hqZ 2p2Mim�HHv rBi?/`2r :BHH2vǶb �`iB+H2 7`QK Bib ?�`/@+QTv
Tm#HB+�iBQM #2+�mb2 Q7 +QM+2`Mb 7Q` i?2 b�72iv Q7 Bib 2/BiQ`- r?Q ?�/ #22M bm#@
D2+i2/ iQ QM@HBM2 i?`2�ib iQ ?Bb HB72X h?2 [m2biBQM i?Bb +�b2 T`QpQF2b Bb r?2i?2`
#Qi? �+�/2KB+ 7`22/QK �M/ i?2 ?mK�M `B;?i iQ 7`22/QK Q7 bT22+? BM+Hm/2 i?2
`B;?i iQ �bF mM+QK7Q`i�#H2 [m2biBQMb �M/ T`QTQb2 mMTQTmH�` �Mbr2`bX
:BHH2v T`2b2Mi2/ irQ �`;mK2Mibc i?�i i?2`2 r2`2 K�Mv #2M2}ib iQ +QHQMB�HBbK-
�M/ i?�i � pQHmMi�`v `2@+QHQMB�HBx�iBQM BM r?B+? BM/2T2M/2Mi +QmMi`B2b �++2Ti
T�`iB�H +QMi`QH #v 7Q`2B;M2`b KB;?i BKT`Qp2 i?2B` +BiBx2MbǶ r2HH@#2BM;X �b #2M2}ib
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Q7 +QHQMB�HBbK- ?2 K2MiBQM2/ �KQM; Qi?2`b 2{+B2Mi �/KBMBbi`�iBQM- i?2 #mBH/BM;
Q7 BM7`�bi`m+im`2- �M/ T`QpBbBQM Q7 ?2�Hi? �M/ 2/m+�iBQM b2`pB+2bX :BHH2v �HbQ
MQi2/ i?�i +QHQMB�HBbib ?�/ Tmi � biQT iQ i?2 bH�p2 i`�/2 Q7 2�`HB2` +2Mim`B2bX U(R)-
TX 9V
J�`iBM EH2BM- � T`Q72bbQ` 2K2`Bimb �i i?2 lMBp2`bBiv Q7 hQ`QMiQ �M/ � /Bb@
iBM;mBb?2/ ?BbiQ`B�M Q7 +QHQMB�HBbK BM �7`B+�- T`QpB/2/ � +�`27mH `27mi�iBQM Q7
:BHH2vǶb pB2rb Q7 i?2 #2M2}ib Q7 +QHQMB�HBbKX EH2BM �;`22b i?�i +QHQMBbib /B/ biQT
i?2 bH�p2 i`�/2ě7`QK r?B+? i?2B` QrM M�iBQMb ?�/ 2�`HB2` #2M2}ii2/ě�b r2HH �b
�#QHBb?BM; BMi2`M�H bH�p2`vX "mi Qi?2` ǳ#2M2}ibǴ Q7 +QHQMB�HBbK b2`p2/ +QHQMB�H
BMi2`2bibX *QHQMB�HBbib T`QpB/2/ 2/m+�iBQM QMHv iQ � bK�HH 2HBi2 Q7 UK�H2V �7`B+�Mb
r?Q r2`2 ;`QQK2/ 7Q` HQr2`@H2p2H �/KBMBbi`�iBp2 DQ#b BM i?2 +QHQMB�H +BpBH b2`pB+2X
>QbTBi�Hb r2`2 #mBHi �M/ Tm#HB+ ?2�Hi? K2�bm`2b BMbiBimi2/ iQ 2Mbm`2 i?�i 1m@
`QT2�Mb /B/ MQi /B2X 6Q`+2/ H�#Qm`2`b #mBHi Km+? +QHQMB�H BM7`�bi`m+im`2X o2`v
72r +QHQMB2b �HHQr2/ �Mv TQHBiB+�H T�`iB+BT�iBQM #v ǳM�iBp2b-Ǵ iQ r?QK :BHH2vǶb
bmTTQb2/Hv ǳmMBp2`b�HǴ p�Hm2b bm+? �b i?2 `mH2 Q7 H�r /B/ MQi �TTHvX U(k)- TX
jNV AM ;2M2`�H- +QHQMB�H `mH2 p�`B2/ �++Q`/BM; iQ i?2 M22/b Q7 i?2 `mH2`b �M/ i?2B`
+QKKBiK2Mib iQ i?2 r2HH@#2BM; Q7 i?2 TQTmH�iBQMb i?2v `mH2/X
:BHH2v �HbQ +QKT�`2/ �/KBMBbi`�iBQM- BM7`�bi`m+im`2- 2/m+�iBQM �M/ ?2�Hi? +�`2
BM MQr BM/2T2M/2Mi +QmMi`B2b iQ i?2B` +QmMi2`T�`ib mM/2` +QHQMB�H `mH2X >2 �`@
;m2/ i?�i BM bQK2 +�b2b- � pQHmMi�`v ǳ`2@+QHQMB�HBbK-Ǵ �b ?2 +�HH2/ Bi- KB;?i #2 �
;QQ/ QTiBQM 7Q` bQK2 BM/2T2M/2Mi +QmMi`B2bX lbBM; :mBM2�@"Bbb�m �b �M 2t�K@
TH2- ?2 bm;;2bi2/ #mBH/BM; � +Biv QM �M QmiHvBM; BbH�M/ iQ #2 `mM #v 7Q`2B;M2`b-
�HQM; i?2 HBM2b Q7 aBM;�TQ`2 Q` >QM; EQM;X Pi?2` �bT2+ib Q7 i?Bb bQ@+�HH2/ pQH@
mMi�`v ǳ`2@+QHQMBx�iBQMǴ BM+Hm/2/ +Q@QT2`�iBQM rBi? BMi2`M�iBQM�H Q`;�MBx�iBQMb
bm+? �b i?2 qQ`H/ "�MFX U(R)- TTX 3- RRV :BHH2v- � 7Q`K2` DQm`M�HBbi- �/KBib i?�i
?2 ?�b �M 2v2 7Q` T`QpQ+�iBp2 ?2�/HBM2bX U(j)- TX 3V hQ +�HH HQM;@2bi�#HBb?2/ T�i@
i2`Mb Q7 BMi2`M�iBQM�H +Q@QT2`�iBQM � 7Q`K Q7 ǳ+QHQMB�HBbKǴ b22Kb mMM2+2bb�`BHv
T`QpQ+�iBp2X
hqZ `2pB2r2/ :BHH2vǶb �`iB+H2 irB+2X >2 }`bi bm#KBii2/ Bi 7Q` � bT2+B�H Bbbm2-
#mi �7i2` i?2 Bbbm2Ƕb irQ 2/BiQ`b `2�/ Bi- i?2v /2+HBM2/ iQ b2M/ Bi Qmi 7Q` 7m`i?2`
`2pB2rX h?2 hqZ 1/BiQ`- S�FBbi�M@#Q`M a?�?B/ Z�/B`- i?2M b2Mi Bi Qmi 7Q`
�MQMvKQmb /Qm#H2 #HBM/ `2pB2r #v irQ b+?QH�`b- 7Q` � ǳpB2rTQBMibǴ �`iB+H2 BM �
`2;mH�` Bbbm2X PM2 `2+QKK2M/2/ �;�BMbi Tm#HBb?BM;- i?2 Qi?2` 7Q`X Z�/B` i?2M
/2+B/2/ iQ Tm#HBb? �M/ i?2 �`iB+H2 �TT2�`2/ QM@HBM2X
"27Q`2 i?2 �`iB+H2 +QmH/ �TT2�` BM T`BMi- }7i22M K2K#2`b Q7 i?2 hqZ 2/BiQ@
`B�H #Q�`/ `2bB;M2/ BM T`Qi2biX h?2v K�BMi�BM2/ i?�i i?2 1/BiQ` ?�/ pBQH�i2/
i?2 T22` `2pB2r T`Q+2bbX h?2v �HbQ r`Qi2 i?�i ǳq2 �HH bm#b+`B#2 iQ i?2 T`BM@
+BTH2 Q7 7`22/QK Q7 bT22+? �M/ i?2 p�Hm2 Q7 T`QpQ+�iBQM BM Q`/2` iQ ;2M2`�i2
+`BiB+�H /2#�i2X >Qr2p2`- i?Bb +�MMQi #2 /QM2 #v K2�Mb Q7 � TB2+2 i?�i 7�BHb
iQ K22i �+�/2KB+ bi�M/�`/b Q7 `B;Qm` �M/ #�H�M+2 #v B;MQ`BM; �HH K�MM2` Q7
pBQH2M+2- 2tTHQBi�iBQM �M/ ?�`K T2`T2i`�i2/ BM i?2 M�K2 Q7 +QHQMB�HBbKĘ�M/
i?�i +�mb2b Qz2Mb2 �M/ ?m`i �M/ i?2`2#v +H2�`Hv pBQH�i2b i?�i p2`v T`BM+BTH2 Q7
7`22 bT22+?XǴ(9) a2p2`�H ?mM/`2/ b+?QH�`b i?2M bB;M2/ � T2iBiBQM 7Q` i?2 �`iB+H2Ƕb
`2KQp�H- �M/ b2p2`�H i?Qmb�M/ K2K#2`b Q7 i?2 Tm#HB+ /B/ i?2 b�K2X
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h?2 Tm#HB+ T2iBiBQM r�b /`�7i2/ #v C2MMv >2BDmM qBHHb- �M �bbQ+B�i2 T`Q72bbQ` Q7
1M;HBb? �M/ .B`2+iQ` Q7 i?2 *`BiB+�H _�+2 L2irQ`F �i i?2 lMBp2`bBiv Q7 qBMMBT2;X
a?2 +H�BK2/ i?�i :BHH2vǶb ǳB/2�b �`2 MQi bBKTHv �#bi`�+i T`QpQ+�iBQMb- #mi ?�p2
`2�H- K�i2`B�H +QMb2[m2M+2b 7Q` i?Qb2 r?Q S`Q7 :BHH2v b22Fb iQ /QKBM�i2 �M/
Q#D2+iB7vXǴ(8) :BHH2v /B/ MQi- Q7 +Qm`b2- b22F iQ /QKBM�i2 Q` Q#D2+iB7v �MvQM2,
?2 K�/2 ?Bb T`QTQb�Hb 7Q` pQHmMi�`v ǳ`2@+QHQMBx�iBQM-Ǵ ?Qr2p2` KBb;mB/2/ i?2v
KB;?i ?�p2 #22M- Qmi Q7 +QM+2`M 7Q` T2QTH2 bmz2`BM; 7`QK #H�i�Mi KBb`mH2 BM
TQbi+QHQMB�H bQ+B2iB2bX
PM@HBM2 ?�`�bbK2Mi Q7 i?2 hqZ r�b BMi2Mb2X aQK2 T2QTH2 iQ r?QK :BHH2v
`272``2/ �b ǳAM/B�M �MiB@+QHQMB�H 7�M�iB+bǴ �TT�`2MiHv K�/2 �MQMvKQmb /2�i?
i?`2�ib �;�BMbi Z�/B`X(e) Ai Bb TQbbB#H2 7Q` �M �+�/2KB+ iQ B;MQ`2 QM@HBM2 +`BiB+�H
+QKK2Mib- #mi MQi �Hr�vběB7 2p2`ěiQ B;MQ`2 �+im�H i?`2�ib Q7 pBQH2M+2X 6�+2/
rBi? bm+? i?`2�ib �M/ +QM+2`M2/ 7Q` Z�/B`Ƕb b�72iv- :BHH2v �;`22/ iQ rBi?/`�r
i?2 �`iB+H2 #27Q`2 Bi +QmH/ #2 Tm#HBb?2/ BM ?�`/ +QTvX �7i2` BMBiB�HHv Qz2`BM; �M
�TQHQ;v- ?2 `2i`�+i2/ Bi �b ?�pBM; #22M Bbbm2/ mM/2` T`2bbm`2- �M/ ?2 /B/ MQi
`2i`�+i i?2 +QMi2Mib Q7 i?2 �`iB+H2X L2Bi?2` i?2 hqZ 1/BiQ`- MQ` i?2 Tm#HBb?2`-
h�vHQ` �M/ 6`�M+Bb- �TQHQ;Bx2/X
ZmBi2 T`Q#�#Hv- i?2 b+?QH�`b r?Q `2bB;M2/ 7`QK hqZǶb 2/BiQ`B�H #Q�`/ �+im�HHv
`2�/ :BHH2vǶb �`iB+H2X Ai r�b i?2B` `B;?i iQ `2bB;MX SQbbB#Hv- �Hi?Qm;? mMHBF2Hv- �HH
i?2 b+?QH�`b r?Q bB;M2/ T2iBiBQMb �;�BMbi Tm#HB+�iBQM �HbQ `2�/ i?2 �`iB+H2X Ai Bb
mMHBF2Hv i?�i KQ`2 i?�M � 72r Q7 i?2 Tm#HB+ KQ##2`b �+im�HHv `2�/ BiX
aQK2 b+?QH�`b MQr b22Kb iQ i?BMF i?�i `�i?2` i?�M T`QpB/2 � r`Bii2M `27mi�iBQM
Q7 �M �`iB+H2 rBi? r?B+? i?2v T`Q7QmM/Hv /Bb�;`22- i?2v b?QmH/ +QHH2+iBp2Hv �M/
HQm/Hv /2MQmM+2 Bib Tm#HB+�iBQMX "v +QMi`�bi- J�`iBM EH2BM H�K2Mi2/ rBi?/`�r�H
Q7 i?2 �`iB+H2X EH2BM �`;m2/ i?�i :BHH2v /B/ i?2 b+?QH�`Hv +QKKmMBiv � b2`pB+2
#v `�BbBM; [m2biBQMb �#Qmi +QHQMB�HBbK i?�i r2`2 ǳ+`m+B�H T�`ib Q7 i?2 /BpB/2
#2ir22M �+�/2KB+ �M/ Tm#HB+ /Bb+Qm`b2X J�Mv Q7 i?2 bim/2Mib r?Q 2Mi2` Qm`
+H�bb2b /Q bQ rBi? B/2�b bBKBH�` iQ :BHH2vǶbX aQ iQQ /Q K�Mv QTBMBQM H2�/2`bĘǴ U(k)
TX jNV h?2 /BbiBM;mBb?2/ H27iBbi b+?QH�` �M/ +`BiB+- LQ�K *?QKbFv- �HbQ +�HH2/
7Q` `2#mii�H Q7 :BHH2vǶb pB2rb- #mi MQi 7Q` � `2i`�+iBQM Q7 i?2 �`iB+H2X(d)
PM2 �7`B+�M +QKK2Mi�iQ` /272M/2/ :BHH2v- K�BMi�BMBM; i?�i ǳK�Mv LB;2`B�Mb
b22 i?2 +QHQMB�H 2`� �b bQK2i?BM; Q7 � ;QH/2M �;2XǴ(3) � E2Mv�M `2b2�`+?2` �`@
;m2/ i?�i hqZ b?QmH/ `2BMbi�i2 i?2 �`iB+H2- �`;mBM; ǳAi Bb 2ti`2K2 �MiB@+QHQMB�H
b2MiBK2Mi i?�i Bb � i?`2�i iQ rQ`H/ T2�+2- MQi i?2 T`Q@+QHQMB�H pB2rb i?�i ?�p2
#22M 2tT`2bb2/ #v T`Q@q2bi2`M i?BMF2`b BM i?2 h?B`/ qQ`H/ r?Q B/2MiB7v rBi?
i?2 q2bi2`M ?mK�M `B;?ib i`�/BiBQMXǴ(N)
"27Q`2 r`BiBM; ?Bb �`iB+H2 /272M/BM; +QHQMB�HBbK- :BHH2v ?�/ Tm#HBb?2/ �M 2�`HB2`
TB2+2 QM i?2 LB;2`B�M r`Bi2` *?BMm� �+?2#2X GQM; FMQrM �b � ?2`Q Q7 i?2
�MiB@+QHQMB�H KQp2K2Mi- H�i2 BM ?Bb HB72 �+?2#2 #2;�M iQ `2KBMBb+2 �#Qmi i?2
#2M2}+B�H �bT2+ib Q7 +QHQMB�HBbK- r?B+? ?2 ?BKb2H7 ?�/ 2tT2`B2M+2/ �b � bim/2Mi
�i :Qp2`MK2Mi *QHH2;2 BM lKm�?B�X(Ry) u2i i?Bb �`iB+H2 ;�`M2`2/ MQ T`Qi2bib-
Qmi`�;2/ Q` Qi?2`rBb2X(RR)
LQ` /B/ Tm#HB+ KQ##BM; +�mb2 rBi?/`�r�H Q7 �`;mK2Mib bBKBH�` iQ :BHH2vǶb K�/2
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#v Qi?2` b+?QH�`bX h?2 ?BbiQ`B�M LB�HH 62`;mbQM- 7Q` 2t�KTH2- Tm#HBb?2/ �
T`QpQ+�iBp2Hv iBiH2/ #QQF- *BpBHBx�iBQM, h?2 q2bi �M/ i?2 _2bi- BM kyRR- �`@
;mBM; i?�i i?2 q2bi /2p2HQT2/ ǳbBt TQr2`7mH M2r +QM+2TibǴ i?�i i?2 `2bi Q7 i?2
rQ`H/ H�+F2/, i?2b2 r2`2 +QKT2iBiBQM- b+B2M+2- T`QT2`iv- K2/B+BM2- +QMbmKTiBQM-
�M/ rQ`FX �+FMQrH2/;BM; i?2 K�Mv ?Q``B}+ 2pBHb Q7 +QHQMB�HBbK BM �7`B+�- 62`@
;mbQM M2p2`i?2H2bb /2b+`B#2/ ?Qr +QHQMB�HBbib +QM/m+i2/ K2/B+�H `2b2�`+? �M/
BKT`Qp2/ i?2 ?2�Hi? Q7 i?2B` bm#D2+ibX >2 7m`i?2` �`;m2/ i?�i i?2 S`Qi2bi�Mi
rQ`F 2i?B+ r�b �M BKTQ`i�Mi +QMi`B#miQ` iQ /2p2HQTK2Mi BM +QmMi`B2b bm+? �b
*?BM�X U(Rk)- TTX Re3@d8 � kdd@33VX u2i 62`;mbQM r�b MQi KQ##2/ BMiQ rBi?@
/`�rBM; ?Bb #QQFX
aBKBH�`Hv- K�Mv b+?QH�`b ?�p2 T`2b2Mi2/ �`;mK2Mib �M�HQ;Qmb iQ :BHH2vǶb QM r?v
TQbi@+QHQMB�H bi�i2b bm+? �b :mBM2�@"Bbb�m ?�p2 7�BH2/X hQ bm++22/ BM T`Qi2+iBM;
i?2B` +BiBx2MbǶ ?mK�M `B;?ib- A ?�p2 �`;m2/- bQ+B2iB2b `2[mB`2 K�`F2i 2+QMQKB2b
rBi? bi`QM; T`Qi2+iBQM Q7 T`QT2`iv `B;?ibc `mH2 Q7 H�rc bi`QM; �/KBMBbi`�iBp2
�M/ TQHBiB+�H BMbiBimiBQMbc � TQHBiB+�H +mHim`2 Q7 ?mK�M `B;?ibc �M/ � bi`QM; +BpBH
bQ+B2ivX U(Rj)- TTX 9N@eeV Pi?2` b+?QH�`b bi`2bb i?2 BKTQ`i�M+2 Q7 /2p2HQTBM;
2{+B2Mi- i`mbirQ`i?v BMbiBimiBQMb i?�i +�M 7�+BHBi�i2 2+QMQKB+ BMMQp�iBQM �M/
;`Qri?X h?2v �HbQ bi`2bb /2KQ+`�iB+ �++QmMi�#BHBiv- � 7`22 T`2bb- �M/ i?2 `mH2
Q7 H�rX(R9- R8)
S2`?�Tb i?2 `2�bQM r?v i?2 b+?QH�`b +Bi2/ �#Qp2 r2`2 MQi KQ##2/- #v 2Bi?2`
Qi?2` b+?QH�`b Q` i?2 +QM+2`M2/ Tm#HB+- r�b i?�i i?2v r`Qi2 #QQFb i?�i iQQF iQQ
HQM; iQ `2�/X P` T2`?�Tb i?2B` �`;mK2Mib r2`2 bBKTHv MQi #`Qm;?i iQ Tm#HB+
�ii2MiBQMX �HH Q7 i?2K Tm#HBb?2/ bBM+2 kyRy- bQ T`2bmK�#Hv +QmH/ ?�p2 #22M
+QM/2KM2/ QM bQ+B�H K2/B�X
:BHH2v ?BKb2H7 �`;m2/ i?�i ǳbm+? pB`im�H ~�b? KQ#b �`2 #2+QKBM; T�`i Q7 i?2 /Bb@
+m`bBp2 H�M/b+�T2 Q7 +QMi2KTQ`�`v bQ+B2ivXǴ U(Re)- TX9V AM i?2 T�bi- ;Qp2`MK2Mib
Q` `2HB;BQmb Q{+B�Hb r?Q /B/ MQi HBF2 B/2�b i?2B` QTTQM2Mib bT`2�/ +QKKBii2/
HB#`B+B/2- i`vBM; iQ FBHH B/2�b #v #m`MBM; #QQFb �M/ HB#`�`B2bX am+? i�+iB+b �`2 biBHH
TQTmH�` BM i?2 T`2b2Mi, 7Q` 2t�KTH2- *?BM� 2KTHQv2/ i?2K /m`BM; i?2 *mHim`�H
_2pQHmiBQM �M/ BM Bib `2T`2bbBQM Q7 hB#2iX(Rd)
LQr�/�vb- HB#`B+B/2 Bb MQi M2+2bb�`v iQ +QKKBi B/2�+B/2c BMbi2�/- KQ#b +�M mb2
bQ+B�H K2/B� iQ +QM/2KM B/2�b- �M/ bT`2�/ 7�Hb2 bmKK�`B2b Q7 r?�i b+?QH�`b
b�vX �M �//BiBQM�H �/p�Mi�;2 Q7 bQ+B�H K2/B� Bb i?�i T2QTH2 r?Q mb2 Bi +�M #2
�MQMvKQmb, i?mb- i?2`2 Bb HBiiH2 B7 �Mv TQi2MiB�H +Qbi iQ i?2K Q7 i?`2�i2MBM;
pBQH2M+2 �;�BMbi i?Qb2 rBi? r?QK i?2v /Bb�;`22X h?2b2 �/p�Mi�;2b T2`i�BM iQ
�MvQM2 /Bb�;`22BM; rBi? �Mvi?BM;, bQK2 T`Q72bbQ`b r?Q QTTQb2/ :BHH2vǶb pB2rb
r2`2 �HbQ bm#D2+i iQ QM@HBM2 ?�`�bbK2MiX U(j)- TX jV
J�Mv Q7 i?2 QTBMBQM TB2+2b /272M/BM; :BHH2v r2`2 Tm#HBb?2/ BM DQm`M�Hb Q` M2rb@
T�T2`b +QMbB/2`2/ iQ #2 +QMM2+i2/ iQ i?2 TQHBiB+�H `B;?iX u2i 7`22/QK Q7 bT22+?
Bb � 7mM/�K2Mi�H ?mK�M `B;?i 7Q` �HH iQ T`Qi2+i i?2Kb2Hp2b �;�BMbi �#mb2b Q7
TQr2` #v i?2 bi�i2- #v #mbBM2bb2b- #v bQ+B�H BMbiBimiBQMb- �M/ BM/22/ #v Qi?2`
BM/BpB/m�HbX 6`22/QK Q7 bT22+? Bb � T`Q7QmM/Hv bm#p2`bBp2 +QM+2TiX
AM Q`/2` iQ T`Qi2+i 7`22/QK Q7 bT22+?- Bi Bb Q7i2M M2+2bb�`v iQ T`Qi2+i Bib 2t2`+Bb2
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#v T2QTH2 rBi? r?QK QM2 T`Q7QmM/Hv /Bb�;`22bX h?�i Bb r?�i *?QKbFv �M/
EH2BM /B/ BM i?2B` /272Mb2 Q7 :BHH2vǶb `B;?i iQ Tm#HBb? ?Bb pB2rb QM +QHQMB�HBbKX
hQ �`;m2 i?�i bT22+? i?�i Bb ǳ?m`i7mHǴ pBQH�i2b i?2 T`BM+BTH2b Q7 7`22 bT22+?- �b
/B/ i?2 R8 b+?QH�`b r?Q `2bB;M2/ 7`QK i?2 hq: 2/BiQ`B�H #Q�`/- Bb iQ bi`2i+?
i?2 T`BM+BTH2 Q7 T`Q?B#BiBQM Q7 ?�i2 bT22+? 7�` #2vQM/ Bib Q`B;BM�H Tm`TQb2X
Ai Bb /�M;2`Qmb iQ +H�BK ?m`i Q` ?�`K r?2M �HH QM2 Bb +QM7`QMiBM; Bb �M B/2�X Ai
Bb QM2 i?BM; iQ QTTQb2 �+im�H ?�i2 bT22+? rBi? Bib �/pQ+�+v Q7 pBQH2M+2, Bi Bb
�MQi?2` iQ +H�BK i?�i mMTQTmH�` B/2�b T`QKQi2 ?�i`2/ r?2M i?2`2 Bb MQ 2pB/2M+2
r?�ibQ2p2` i?�i i?2v /QX AM/22/- Bi r�b i?2 �MiB@:BHH2v KQ##2`b r?Q T`QKQi2/
pBQH2M+2- MQi :BHH2v- r?Q K2`2Hv T`QTQb2/ irQ TQHBiB+�HHv mMTQTmH�` B/2�b �#Qmi
i?2 M�im`2 Q7 +QHQMB�H �M/ TQbi@+QHQMB�H `mH2X
_?Q/� 1X >Qr�`/@>�bbK�MM U?�bbK�MM!rHmX+�V Bb S`Q72bbQ` 1K2`Bimb �i qBH@
7`B/ G�m`B2` lMBp2`bBiv- r?2`2 7`QK kyyj iQ kyRe b?2 ?2H/ i?2 *�M�/� _2b2�`+?
*?�B` BM AMi2`M�iBQM�H >mK�M _B;?ibX

"B#HBQ;`�T?v

RX :BHH2v- "X- h?2 *�b2 7Q` *QHQMB�HBbKX h?B`/ qQ`H/ Zm�`i2`Hv- kyRd UQM@HBM2
QMHv, rBi?/`�rMVX

kX EH2BM- JX�X- � *`BiB[m2 Q7 *QHQMB�H _mH2, � _2bTQMb2 iQ "`m+2 :BHH2vX �mb@
i`�H�bB�M _2pB2r Q7 �7`B+�M aim/B2b- kyR3X jNURV, TX jN@8kX

jX S�i2H- oX- G�bi 6�HH h?Bb a+?QH�` .272M/2/ *QHQMB�HBbKX LQr >2Ƕb .272M/BM;
>BKb2H7X h?2 *?`QMB+H2 Q7 >B;?2` 1/m+�iBQM- kyR3 J�`+? kRX

9X E�TQQ`- AX2X�X- G2ii2` Q7 `2bB;M�iBQM 7`QK K2K#2`b Q7 i?2 2/BiQ`B�H #Q�`/ Q7
h?B`/ qQ`H/ Zm�`i2`HvX kyRd a2Ti2K#2` RNX

8X qBHHb- CX>X- S2iBiBQM pB� *?�M;2XQ`;X kyRdX
eX "QmrK�M- JX- >2i :Q2/2 o�M EQHQMB�HBbK2 Uh?2 :QQ/ Q7 *QHQMB�HBbKVX

1Hb2pB2` q22F#H�M/X kyR3 J�`+? j, L2i?2`H�M/bX
dX L;Q- �X- LQ�K *?QKbFv /272M/b �+�/2KB+ 7`22/QK Q7 T`Q@+QHQMB�HBbK T`Q@

72bbQ` mM/2` }`2X h?2 *QHH2;2 6BtX kyRd a2Ti2K#2` kRX
3X G�KBF�M`�- 6X- .�`2 q2 J�F2 � *�b2 7Q` *QHQMB�HBbK\ *QM�imb L2rbX kyRd

P+iQ#2` RjX
NX q�`Bm`m- JX- SQbi@*QHQMB�H A/2MiBiv *`BbBb �M/ S�`iM2`b?BTb rBi? 1m`QT2,

�M "H�+F �7`B+�M >BbiQ`B�M .272M/b S`Q7X "`m+2 :BHH2vX kyRd P+iQ#2`X
RyX :BHH2v- "X- *?BMm� �+?2#2 QM i?2 SQbBiBp2 G2;�+B2b Q7 *QHQMB�HBbKX �7`B+�M

�z�B`b- kyReX RR8U9eRV, TX e9e@ejX
RRX uQmM;- hX- h?2 :BHH2v ǵ/2#�i2ǶX CQm`M�H Q7 JQ/2`M �7`B+�M aim/B2b- kyRNX

8dUkV, TX jk8@jdX
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RkX 62`;mbQM- LX- *BpBHBx�iBQM, h?2 q2bi �M/ i?2 _2biX kyRR- L2r uQ`F, S2M;mBM
Sm#HBb?2`X

RjX >Qr�`/@>�bbK�MM- _X1X- AM .272Mb2 Q7 lMBp2`b�H >mK�M _B;?ibX kyR3- *�K@
#`B/;2- lE, SQHBiv S`2bbX

R9X 6mFmv�K�- 6X- SQHBiB+�H P`/2` �M/ SQHBiB+�H .2+�v, 6`QK i?2 AM/mbi`B�H _2p@
QHmiBQM iQ i?2 :HQ#�HBx�iBQM Q7 .2KQ+`�+vX kyR9- L2r uQ`F, 6�``�`- ai`�mb
�M/ :2`QmtX

R8X �+2KQ;Hm- .X �M/ CX�X _Q#BMbQM- q?v L�iBQMb 6�BH, h?2 P`B;BMb Q7 SQr2`-
S`QbT2`Biv �M/ SQp2`ivX kyRk- L2r uQ`F, *`QrMX

ReX :BHH2v- "X- >Qr i?2 ?�i2 KQ# i`B2/ iQ bBH2M+2 K2X ai�M/TQBMi J�; UQM@HBM2VX
kyRd@R3, lMBi2/ EBM;/QKX

RdX EMmi?- _X- GB#`B+B/2, i?2 _2;BK2@aTQMbQ`2/ .2bi`m+iBQM Q7 "QQFb �M/ GB@
#`�`B2b BM i?2 hr2MiB2i? *2Mim`vX kyyj- q2biTQ`i- *QMM2+iB+mi, S`�2;2`X

_2bT2+i �M/ �+�/2KB+ 6`22/QK

aBM+H�B` �X J�+_�2

>Qr b?QmH/ +QM+2`Mb �#Qmi `2bT2+iBM; T2QTH2 };m`2 BMiQ /2i2`KBM�iBQMb Q7 i?2
T`QT2` HBKBib Q7 �+�/2KB+ 7`22/QK �M/ b+?QH�`b?BT- �M/ 7`22/QK Q7 2tT`2bbBQM
KQ`2 ;2M2`�HHv\ �i Kv QrM BMbiBimiBQM �M/ BM i?2 rB/2` rQ`H/ A ?�p2 Q#b2`p2/ �
MmK#2` Q7 �;;`B2p2/ T�`iB2b �ii2KTi iQ biB~2 �+�/2KB+ 7`22/QK BM i?2 BMi2`2bib
Q7 T`QKQiBM; `2bT2+i Q` �b � K2�Mb Q7 2M/BM; Q` T`2p2MiBM; /Bb`2bT2+iX q?�i �`2
r2 iQ K�F2 Q7 bm+? 2zQ`ib\ *QMbB/2`BM; ?Qr rB/2bT`2�/ �M/ /22T Qm` `2bT2+i
7Q` i?2 p�Hm2 Q7 `2bT2+i Bb- Bi KB;?i b22K i?�i bm+? /2K�M/b ?�p2 bQK2 K2`BiX
aBM+2 Kv QT2MBM; [m2biBQM Bb iQQ #`Q�/ iQ 7mHHv �//`2bb ?2`2- A rBHH M�``Qr Kv
7Q+mb iQ QM2 �bT2+i Q7 i?Bb iQTB+ Ĝ ?Qr +QM7mbBQM Qp2` /Bz2`2Mi b2Mb2b Q7 i?2
rQ`/b ǳ`2bT2+iǴ �M/ ǳ/Bb`2bT2+iǴ H2�/ K�Mv T2QTH2 iQ Qp2`bi�i2 i?2 +�b2 7Q` MQi
/Bb`2bT2+iBM; T2QTH2 �i i?2 2tT2Mb2 Q7 #Qi? �+�/2KB+ 7`22/QK �M/ 7`22/QK Q7
2tT`2bbBQM KQ`2 ;2M2`�HHvX A rBHH �`;m2 i?�i #27Q`2 r2 +�M 7�B`Hv +QKT�`2 i?2
/Bbp�Hm2 Q7 /Bb`2bT2+iBM; bQK2QM2 �;�BMbi i?2 p�Hm2 Q7 iQH2`�iBM; �+�/2KB+ rQ`F
Q` 2tT`2bbBp2 �+ib KQ`2 ;2M2`�HHv i?�i K�MB72bi bm+? /Bb`2bT2+i- r2 Kmbi }`bi #2
+H2�` QM 2t�+iHv r?�i Bb �i Bbbm2X aBM+2 /Bb`2bT2+i7mH �+ib +�M #2 HQ+�i2/ �HQM;
� bT2+i`mK 7`QK i?2 i`BpB�H iQ i?2 Qz2MbBp2 iQ i?2 ?�`K7mH- bm+? #�H�M+BM;
2zQ`ib /2T2M/ mTQM }`bi �++m`�i2Hv B/2MiB7vBM; �M/ �bb2bbBM; i?2 M�im`2 �M/
b2`BQmbM2bb Q7 i?2 /Bb`2bT2+i BM [m2biBQMX :2M2`�HHv QTTQbBM; /Bb`2bT2+i �M/
2M/Q`bBM; `2bT2+i Bb MQi 2MQm;?c r?2M r2 �`2 i�bF2/ rBi? r2B;?BM; +QKT2iBM;
+H�BKb r2 Kmbi K�F2 KQ`2 +�`27mH �M/ }M2@;`�BM2/ Dm/;K2MibX
� [mB+F +?2+F Q7 i?2 M2rb T`QpB/2b mb rBi? TH2Miv Q7 BHHmbi`�iBQMb Q7 i?2 r�vb
BM r?B+? r2 2KTHQv i?2 +QM+2Tib Q7 ǳ`2bT2+iǴ �M/ ǳ/Bb`2bT2+iǴ,
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