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iQ +�mb�iBp2 Kmi�iBQMb Q7 [m�MiB�iBp2 i`�Bi HQ+BX h?2b2 �bbQ+B�iBQMb �`2 QMHv
2tT2+i2/ iQ ?QH/ �i i?2 TQTmH�iBQM H2p2HX h?2v �`Bb2 7`QK bK�HH +?`QKQbQ@
K�H b2;K2Mib i?�i �`2 BM?2`Bi2/ 7`QK � +QKKQM �M+2biQ`X h?2b2 +?`QKQbQK2
b2;K2Mib r?B+? i`�+2 #�+F iQ � +QKKQM �M+2biQ` rBi?Qmi �Mv BMi2`p2MBM; `2@
+QK#BM�iBQM rBHH +�``v B/2MiB+�H K�`F2` �HH2H2b Q` K�`F2` ?�THQivT2bX A7 i?2`2
Bb � ZhG bQK2r?2`2 BMbB/2 Q7 bm+? K�`F2` b2;K2Mib- i?2v rBHH �HbQ +�``v i?2
b�K2 ZhG �HH2H2X h?2`2 �`2 � MmK#2` Q7 bi�iBbiB+�H K2i?Q/b i?�i mb2 i?2b2
�bbQ+B�iBQMb iQ }M/ HQ+�iBQMb Q7 BMi2`2biBM; ZhGX � bBKTH2 K2i?Q/ Bb i?2 bBM;H2
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AM � `�M/QK K�iBM; TQTmH�iBQM rBi?Qmi TQTmH�iBQM bm#bi`m+im`2b- i?2 �bbQ@
+B�iBQM #2ir22M � K�`F2` �M/ � ZhG i?�i Bb `2H2p�Mi 7Q` i?2 2tT`2bbBQM Q7 �
T?2MQivTB+ p�Hm2 Q7 �M 2+QMQKB+�HHv BKTQ`i�Mi i`�Bi +�M #2 i2bi2/ rBi? � bBM;H2
K�`F2` `2;`2bbBQM �b
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r?2`2 Ԩ Bb � p2+iQ` Q7 T?2MQivT2b- ԑ Bb � p2+iQ` Q7 }t2/ 2z2+ib- Ԗ Bb i?2 K�`F2`
2z2+i �M/ Ԕ Bb � p2+iQ` Q7 `�M/QK 2``Q` i2`KbX h?2b2 2``Q` i2`Kb �`2 �HH B/2MiB@
+�HHv �M/ BM/2T2M/2MiHv /Bbi`B#mi2/ rBi? Ԕքօ ୽ ෭	�
 ᅼϵր
 r?2`2 ᅼϵր +Q``2bTQM/b
iQ i?2 2``Q` p�`B�M+2X h?2 /2bB;M K�i`Bt Ԍ HBMFb Q#b2`p�iBQMb iQ }t2/ 2z2+ib
�M/ i?2 K�i`Bt ԍ �HHQ+�i2b `2+Q`/b iQ i?2 K�`F2` 2z2+iX

AM i?Bb KQ/2H i?2 K�`F2` 2z2+i Bb i`2�i2/ �b }t2/ �M/ i?2 KQ/2H Bb �//BiBp2
r?B+? K2�Mb i?�i irQ +QTB2b Q7 i?2 b�K2 �HH2H2 ?�p2 irB+2 i?2 2z2+i Q7 � bBM;H2
K�`F2` �HH2H2 �M/ x2`Q �HH2H2b ?�p2 MQ 2z2+i �i �HHX h?2 mM/2`HvBM; �bbmKTiBQM
Bb i?�i � ;Bp2M K�`F2` rBHH QMHv �z2+i i?2 T?2MQivTB+ Q#b2`p�iBQM Q7 � i`�Bi B7 Bi
Bb HBMF2/ iQ �M mMQ#b2`p�#H2 ZhGX

h?2 MmHH ?vTQi?2bBb UӽЈV Bb i?�i i?2 K�`F2` /Q2b MQi ?�p2 �M 2z2+i QM i?2
i`�Bi r?BH2 i?2 �Hi2`M�iBp2 ?vTQi?2bBb UӽբV Bb i?�i i?2 K�`F2` /Q2b ?�p2 �M
2z2+i QM i?2 i`�BiX h?2 MmHH ?vTQi?2bBb Bb `2D2+i2/ B7 i?2 i2bi bi�iBbiB+ ӻ b�iBb}2b
i?2 +QM/BiBQM ӻ � ӻᆿӴᇌφӴᇌϵ r?2`2 ӻᆿӴᇌφӴᇌϵ Bb i?2 p�Hm2 Q7 i?2 ӻ @/Bbi`B#miBQM �i
bB;MB}+�M+2 H2p2H ᅫ �M/ ᅸ� �M/ ᅸ� /2;`22b Q7 7`22/QKX
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RRXRXR 1t�KTH2
*QMbB/2` i?2 7QHHQrBM; 2t�KTH2 /�i�b2iX

h�#H2 RRXR, S?2MQivTB+ �M/ ;2MQivTB+ /�i� 7Q` i2M �MBK�Hb �M/ QM2
K�`F2` HQ+mb

�MBK�H S?2MQivT2 aLS �HH2H2 R aLS �HH2H2 k
R kXyj R R
k jX89 R k
j jX3j R k
9 9X3d k k
8 jX9R R k
e kXj9 R R
d kXe8 R R
3 jXde R k
N jXeN R k

Ry jXeN R k

q2 M22/ � /2bB;M K�i`Bt ԍ iQ �HHQ+�i2 #Qi? i?2 K2�M �M/ aLS �HH2H2b iQ
T?2MQivT2bX AM i?Bb +�b2 r2 rBHH mb2 �M ԍ K�i`Bt rBi? MmK#2` Q7 `Qrb 2[m�H
iQ i?2 MmK#2` Q7 Q#b2`p�iBQMb �M/ QM2 +QHmKM 7Q` i?2 aLS 2z2+iX q2 rBHH b2i
i?2 2z2+i Q7 i?2 ǳRǴ �HH2H2 iQ � r?B+? K2�Mb i?�i �HH2H2 ǳkǴ Bb i?2 �HH2H2 rBi? i?2
TQbBiBp2 2z2+i QM i?2 T?2MQivT2X aQ i?2 aLS 2z2+i +QHmKM Bb i?2 MmK#2` Q7
+QTB2b Q7 i?2 ǳkǴ �HH2H2X q2 �bbmK2 � +QKKQM K2�M ᅷ �b i?2 QMHv }t2/ 2z2+iX
>2M+2 i?2 K�i`B+2b ԍ �M/ Ԍ ?�p2 i?2 7QHHQrBM; bi`m+im`2X
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h?2 ;2M2`�H K2�M �M/ i?2 aLS 2z2+i +�M #2 2biBK�i2/ �b
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h?2 i�#mH�i2/ p�Hm2 7Q` ӻЈӳЈΘӴφӴν � ���� 7Q` � bB;MB}+�M+2 H2p2H ᅫ � ���� �M/ᅸ� � � �M/ ᅸ� � � /2;`22b Q7 7`22/QKX >2M+2 7Q` i?Bb bK�HH /�i�b2i i?2 MmHH
?vTQi?2bBb Q7 i?2 aLS ?�pBM; MQ 2z2+i QM i?2 i`�Bi +�MMQi #2 `2D2+i2/X

RRXk :2MQK2@qB/2 �bbQ+B�iBQM 1tT2`BK2Mib
lbBM; >�THQivT2b

AMbi2�/ Q7 mbBM; bBM;H2 K�`F2`b- ?�THQivT2b Q7 K�`F2`b +QmH/ #2 mb2/ BM ;2MQK2@
rB/2 �bbQ+B�iBQMbX AM i?Bb +QMi2ti- i?2 i2`K ǳ?�THQivT2Ǵ bi�M/b 7Q` � ;`QmT
Q7 +QMb2+miBp2 K�`F2`b QM i?2 b�K2 +?`QKQbQK2X h?2 2z2+i Q7 ?�THQivT2b BM
rBM/Qrb �+`Qbb i?2 ;2MQK2 rQmH/ #2 i2bi2/ 7Q` i?2B` �bbQ+B�iBQM rBi? T?2MQivT2X
h?2 DmbiB}+�iBQM 7Q` mbBM; ?�THQivT2b Bb i?�i K�`F2` ?�THQivT2b K�v #2 BM
;`2�i2` HBMF�;2 /Bb2[mBHB#`BmK rBi? i?2 ZhG �HH2H2b i?�M bBM;H2 K�`F2`bX A7 i?Bb
Bb i`m2- i?2M i?2 ԡϵR #2ir22M i?2 ZhG �M/ i?2 ?�THQivT2b Bb BM+`2�b2/- i?2`2#v
BM+`2�b@ BM; i?2 TQr2` Q7 i?2 2tT2`BK2MiX
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RRXj 6BiiBM; �HH J�`F2`b aBKmHi�M2QmbHv
h?2`2 �`2 irQ /Bb�/p�Mi�;2b Q7 i?2 �TT`Q�+?2b /2b+`B#2/ �#Qp2 i?�i }i bBM;H2
aLSb- ?�THQivT2b- Q` bBM;H2 ;2MQK2 `2;BQMb BM i?2 �M�HvbBbX PM2 Q7 i?2b2 Bb
i?2 KmHiBTH2 i2biBM; T`Q#H2K- i?�i Bb K�Mv i?Qmb�M/b Q7 i2bib �`2 `mM- bQ i?2
bB;MB}+�M+2 H2p2H Kmbi #2 p2`v bi`BM;2Mi iQ i�F2 i?Bb BMiQ �++QmMiX 6m`i?2`- i?2
b2iiBM; Q7 � bB;MB}+�M+2 i?`2b?QH/ +QK#BM2/ rBi? i?2 i2biBM; Q7 bQ K�Mv K�`F2`
2z2+ib K2�Mb i?�i i?2 K�`F2`b KQbi HBF2Hv iQ 2t+22/ i?2 i?`2b?QH/ �`2 i?Qb2
rBi? 7�pQ`�#H2 2``Q` i2`Kb- bQ i?�i i?2 bB;MB}+�Mi K�`F2`b ?�p2 Qp2`2biBK�i2/
2z2+ibX h?2 b2+QM/ /Bb�/p�Mi�;2- T�`iB+mH�`Hv Q7 i?2 bBM;H2 aLS �TT`Q�+?- Bb
i?�i � `2;BQM +QMi�BMBM; i?2 i`m2 Kmi�iBQM +�M #2 ?�`/ iQ /2}M2- �b � H�`;2
MmK#2` Q7 aLS +�M #2 BM G. rBi? i?2 ZhG- bm+? i?�i bB;MB}+�Mi aLS bT�M �
rB/2 `2;BQMX h?Bb Bb T�`iB+mH�`Hv T`Q#H2K�iB+ BM HBp2biQ+F U�M/ HBF2Hv bQK2 TH�Mi
bT2+B2bV- �b HQr- #mi MQM x2`Q- G. 2ti2M/b 7Q` J#X q?BH2 � T�`iB�H bQHmiBQM iQ
i?Bb b2+QM/ T`Q#H2K Bb iQ DQBMiHv }i aLS BM KmHiBTH2 Q` +QM/BiBQM�H `2;`2bbBQM- �M
2p2M #2ii2` bQHmiBQM iQ #Qi? i?2b2 Bbbm2b Bb iQ }i �HH aLS bBKmHi�M2QmbHvX h?Bb
BMpQHp2b }iiBM; i?2 b�K2 KQ/2Hb i?�i ?�p2 #22M T`QTQb2/ 7Q` ;2MQKB+ T`2/B+iBQMX
h?Bb +�M #2 �+?B2p2/ #v }iiBM; i?2 aLSb �b `�M/QK 2z2+ib U2X;X- /2`Bp2/ 7`QK
� /Bbi`B#miBQMV- rBi? /Bz2`2Mi T`BQ` �bbmKTiBQMb QM i?2 /Bbi`B#miBQM Q7 TQbbB#H2
aLS 2z2+ib U2X;X- � "�v2bB�M �TT`Q�+?VX h?2 KQ/2H Bb,Ԩ � �յ ᅷ � ԍԖ � Ԕ
r?2`2 Ԗ Bb MQr � p2+iQ` Q7 `�M/QK aLS@2z2+ibX "2+�mb2 i?2 �#Qp2 2[m�iBQM
+QMbBbib Q7 � HBM2�` KBt2/@2z2+i KQ/2H- i?2 bQHmiBQMb +�M #2 Q#i�BM2/ #v i?2
r2HH@FMQrM KBt2/@KQ/2H 2[m�iBQMbX
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