
HAL Id: hal-03984272
https://hal.science/hal-03984272

Submitted on 3 Dec 2023

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Open licence - etalab

Art, cartographie et images satellitaires : le meilleur des
mondes ?
Anna Guilló

To cite this version:
Anna Guilló. Art, cartographie et images satellitaires : le meilleur des mondes ?. Revue Sens public.
Images et mondes composites, dir. Damien Beyrouthy, 2022. �hal-03984272�

https://hal.science/hal-03984272
http://www.etalab.gouv.fr/pages/licence-ouverte-open-licence-5899923.html
http://www.etalab.gouv.fr/pages/licence-ouverte-open-licence-5899923.html
https://hal.archives-ouvertes.fr


�`i- +�`iQ;`�T?B2 2i BK�;2b
b�i2HHBi�B`2b , H2 K2BHH2m` /2b KQM/2b \

�MM� :mBHHƦ

Sm#HBû H2 y8@yR@kykk

?iiT,ffb2Mb@Tm#HB+XQ`;f�`iB+H2bfReR8

*`2�iBp2 *QKKQMb �ii`B#miBQM@LQM*QKK2`+B�H@a?�`2�HBF2 9Xy
AMi2`M�iBQM�H U** "u@L*@a� 9XyV



_ûbmKû

.�Mb H� Hû;2M/2 #B2M +QMMm2 /2 Ŀ w2mtBb 2i H2b }HH2b /2 *`QiQM2 ŀ-
H� +QKTQbBiBQM B/û�H2 pQmHm2 T�` H2 KQM�`[m2 2i 2tû+miû2 T�` HǶ�`iBbi2
T�bb2 Q#HB;�iQB`2K2Mi T�` mM TQmpQB` 2t2`+û bm` /2b +Q`Tb T�`iB+mHB2`b
TQm` +`û2` mM2 #2�miû B/û�H2X G� MQiBQM /2 +QKTQbBi2 i`�p2`b2 �BMbB
H� `2T`ûb2Mi�iBQM /m +�MQM [m2 HǶQM i`Qmp2 ¨ iQmb H2b �;2b- +QKK2
mM2 /QMMû2 BMi`BMbĕ[m2 /2 MQi`2 K�MBĕ`2 /2 `2T`ûb2Mi2` 2i /QM+ /2 Ŀ
+QMbB/û`2` ŀ H2 KQM/2X aQM `ƬH2 2bi mMB}�Mi 2i HûMB}�Mi 2i bǶQTTQb2`�Bi
2M +2H� �m +QHH�;2 , H¨ Qɍ H2 +QHH�;2 �bbmK2 b2b �HHB�M+2b +QMi`2 M�im`2-
H2 +QKTQbBi2 7�Bi b2K#H�Mi /2 `2+`û2` mM2 mMBiûX .2 H� +QM+2TiBQM /m
KQM/2 /2 J�`v a?2HH2v ¨ :2Q`;2 P`r2HH- +2i �`iB+H2 �p�M+2 HǶ?vTQ@
i?ĕb2 b2HQM H�[m2HH2 H� +�`iQ;`�T?B2- /Qm#Hû2 �mDQm`/Ƕ?mB /2 HǶBK�;2
b�i2HHBi�B`2 �- /2TmBb b2b Q`B;BM2b- ûiû H� T`û+B2mb2 �HHBû2 /2 +2b Kû@
i?Q/2b iQi�HBi�B`2b pBb�Mi- T�` mM �bb2K#H�;2 `2H2p�Mi /m +QKTQbBi2-
¨ /QMM2` mM2 7�mbb2 BK�;2 /ǶmM KQM/2 mMB}û- iQmi +2Mi`û bm` HǶP++B@
/2Mi /2p2Mm- /2TmBb- H2 K�ŗi`2 BM+QMi2biû /2b +�`i2b 2i /2b #QmbbQH2bX
J�Bb iQmi b2 T�bb2@i@BH TQm` �mi�Mi TQm` H2 KB2mt /�Mb H2 K2BHH2m` /2b
KQM/2b \ *2 b2`�Bi Qm#HB2` [m2 H2 +QKTQbBiBM; [mB MQmb 7Qm`MBi +2ii2
BK�;2`B2@H¨ BKTHB[m2 QMiQHQ;B[m2K2Mi HǶBMi2`biB+2- H� #`ĕ+?2- H� xQM2
#H�M+?2- #`27- +2 b2`�Bi b�Mb +QKTi2` [mǶBH v � [m2H[m2 +?Qb2 /2 TQm``B
/�Mb H2 `Qv�mK2 /2 :QQ;H2 1�`i?XXX aB mM ;`�M/ MQK#`2 /Ƕ�`iBbi2b 2i
/2 7�#`B+�Mib /ǶBK�;2b QMi 2tTHQBiû H� #2�miû bT2+i�+mH�B`2 K�Bb iQT
/QrM /2 Ŀ HǶƾBH +�`iQ;`�T?B[m2 /2 HǶ�`i ŀ- /Ƕ�mi`2b b2 7�m}H2Mi /�Mb
H2b HB2mt BMi2`/Bib 2i MQM +�`iQ;`�T?Bûb TQm` i2Mi2` /2 HBp`2` mM2 p2`@
bBQM #QiiQK mT /m KQM/2 /�Mb H2[m2H MQmb pBpQMb- /�Mb H� HB;Mû2 /2
+2 [mǶ�p�B2Mi BMBiBû BH v � THmb /2 ey �Mb H2b bBim�iBQMMBbi2b- TmBb H2b
�`iBbi2b /2 H� K�`+?2 2i H2b �`iBbi2b /2 H� +QMi`2@+�`iQ;`�T?B2- /2 H�
+�`iQ;`�T?B2 +`BiB[m2 Qm /2 H� +�`iQ;`�T?B2 �Hi2`M�iBp2X

�#bi`�+i

AM i?2 r2HH@FMQrM H2;2M/ Q7 w2mtBb +?QQbBM; ?Bb KQ/2Hb 7Q` i?2 BK@
�;2 Q7 >2H2M 7`QK �KQM; i?2 :B`Hb Q7 *`QiQM- i?2 B/2�H +QKTQbBiBQM
/2bB`2/ #v i?2 KQM�`+? �M/ 2t2+mi2/ #v i?2 �`iBbi M2+2bb�`BHv BMpQHp2b
i?2 TQr2` Qp2` #Q/B2b iQ +`2�i2 �M B/2�H #2�mivX h?2 MQiBQM Q7 i?2
+QKTQbBi2 +�M #2 7QmM/ i?`Qm;?Qmi i?2 `2T`2b2Mi�iBQM Q7 i?2 +�MQM-
r?B+? Bb 7QmM/ BM �HH �;2b- �b �M BMi`BMbB+ 7�+i Q7 Qm` r�v Q7 `2T`2b2Mi@
BM; �M/ i?2`27Q`2 Q7 +QMbB/2`BM; i?2 rQ`H/X Aib `QH2 Bb mMB7vBM; �M/
bQQi?BM;- �M/ BM i?Bb Bi rQmH/ #2 �M QTTQbBiBQM iQ i?2 +QHH�;2, r?2`2
i?2 +QHH�;2 �bbmK2b Bib mMM�im`�H �HHB�M+2b- i?2 +QKTQbBi2 T`2i2M/b



iQ `2+`2�i2 � mMBivX 6`QK J�`v a?2HH2vǶb +QM+2TiBQM Q7 i?2 rQ`H/ iQ
:2Q`;2 P`r2HHǶb- i?Bb �`iB+H2 Tmib 7Q`r�`/ i?2 ?vTQi?2bBb i?�i +�`iQ;@
`�T?v- T2`7Q`K2/ iQ/�v #v b�i2HHBi2 BK�;2`v- ?�b- bBM+2 Bib Q`B;BMb-
#22M i?2 T`2+BQmb �HHv Q7 i?2b2 iQi�HBi�`B�M K2i?Q/b �BKBM;- i?`Qm;?
� +QKTQbBi2 �bb2K#Hv- iQ ;Bp2 � 7�Hb2 BK�;2 Q7 � mMB}2/ rQ`H/- �HH
+2Mi`2/ QM i?2 q2bi- r?B+? ?�b bBM+2 #2+QK2 i?2 mM/BbTmi2/ K�bi2`
Q7 K�Tb �M/ +QKT�bb2bX "mi Bb Bi �HH i`mHv 7Q` i?2 #2bi BM i?2 #2bi Q7
�HH TQbbB#H2 rQ`H/b\ Ai rQmH/ #2 iQ 7Q`;2i i?�i i?2 +QKTQbBiBM; i?�i
;Bp2b mb i?2b2 BK�;2b QMiQHQ;B+�HHv BKTHB2b i?2 bT�+2 BM #2ir22M- i?2
;�T- i?2 r?Bi2 xQM2c BM b?Q`i- Bi rQmH/ #2 iQ 7Q`;2i i?�i bQK2i?BM; Bb
`Qii2M BM i?2 `2�HK Q7 :QQ;H2 1�`i?XXX A7 � H�`;2 MmK#2` Q7 �`iBbib �M/
BK�;2@K�F2`b ?�p2 2tTHQBi2/ i?2 bT2+i�+mH�` #mi iQT@/QrM #2�miv Q7
i?2 Ǵ+�`iQ;`�T?B+ 2v2 Q7 �`iǴ- Qi?2`b �`2 bM2�FBM; BMiQ 7Q`#B//2M �M/
mMK�TT2/ TH�+2b iQ i`v iQ /2HBp2` � #QiiQK@mT p2`bBQM Q7 i?2 rQ`H/
BM r?B+? r2 HBp2- BM i?2 i`�/BiBQM Q7 r?�i i?2 bBim�iBQMBbib BMBiB�i2/
KQ`2 i?�M bBtiv v2�`b �;Q- 7QHHQr2/ #v i?2 r�HF2`b �M/ i?2 �`iBbib Q7
+QmMi2`@K�TTBM;- +`BiB+�H K�TTBM; Q` �Hi2`M�iBp2 K�TTBM;X

JQi@+Hûb , *�`iQ;`�T?B2- *�`iQ;`�T?B2 �Hi2`M�iBp2- *QHH�;2- *QKTQbBi2-
AK�;2`B2 b�i2HHBi�B`2- S?QiQ;`�T?B2 �û`B2MM2- �`i +QMi2KTQ`�BM

E2vrQ`/b, *�`iQ;`�T?v- �Hi2`M�iBp2 +�`iQ;`�T?v- *QHH�;2- *QKTQbBi2-
a�i2HHBi2 BK�;2`v- �2`B�H T?QiQ;`�T?v- *QMi2KTQ`�`v �`i



�`i- +�`iQ;`�T?B2 2i BK�;2b b�i2HHBi�B`2b , H2
K2BHH2m` /2b KQM/2b \

�MM� :mBHHƦ

lM2 +2`i�BM2 B/û2 /m +QKTQbBi2
*Ƕ2bi /�Mb H� Hû;2M/2 /Bi2 /2 Ŀ w2mtBb 2i H2b }HH2b /2 *`QiQM2 ŀ [m2 b2 i`Qmp2
bQmb H� THmK2 /2 *B+û`QM 2i /2 SHBM2 HǶ�M+B2M HǶB/û2 [m2 D2 K2 7�Bb /2 H�
MQiBQM /2 +QKTQbBi2X *2ii2 ?BbiQB`2 #B2M +QMMm2 `�+QMi2 H2 T`QD2i /m T2BMi`2
w2mtBb �TT2Hû ¨ /û+Q`2` H2 i2KTH2 �i?ûMB2M /2 >û`� G�+BMB� û`B;û �m o2 bBĕ+H2
�pX CX@*X ¨ *`QiQM2- 2M Ai�HB2 /m bm/X G2 T`Q;`�KK2 +QKTQ`i�Bi mM2 BK�;2
/Ƕ>ûHĕM2 /2 h`QB2 2i H2 T2BMi`2- M2 i`Qmp�Mi T�b /2 KQ/ĕH2 TQmp�Mi i`�/mB`2
mM2 i2HH2 #2�miû- `2Ïmi HǶ�++Q`/ /2b *`QiQMB�i2b TQm` +?QBbB` H2b +BM[ THmb
#2HH2b D2mM2b }HH2b /2 H� pBHH2 �}M /2 +`û2` mM2 #2�miû B/û�H2 ¨ T�`iB` /2 H2m`b
#2�miûb T�`iB+mHBĕ`2bX *2i ûTBbQ/2- K�BMi2b 7QBb `2T`ûb2Miû /�Mb HǶ?BbiQB`2 /2
H� T2BMim`2- KQMi`2 i�MiƬi +BM[ D2mM2b }HH2b [m�bBK2Mi B/2MiB[m2b /�Mb H2m`
Mm/Biû b2 T`āi�Mi pQHQMiB2`b �m D2m /m KQ/ĕH2 UpQB` 6B;X RV- i�MiƬi +2b KāK2b
D2mM2b }HH2b ûTHQ`û2b 7�+2 ¨ H� pBQH2M+2 [mǶBKTHB[m2 mM /ûMm/2K2Mi Tm#HB+
MQM +QMb2MiBX .�Mb +2ii2 /2`MBĕ`2 p2`bBQM- H� +QKTQbBiBQM B/û�H2 pQmHm2 T�` H2
KQM�`[m2 2i 2tû+miû2 T�` HǶ�`iBbi2 T�bb2 /QM+ Q#HB;�iQB`2K2Mi T�` mM TQmpQB`
2t2`+û bm` H2b +Q`TbX
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�`i- +�`iQ;`�T?B2 2i BK�;2b b�i2HHBi�B`2b , H2 K2BHH2m` /2b KQM/2b \

6B;m`2 R Ĝ w2mtBb T2B;M�Mi H2b }HH2b /2 *`QiQM2- 1MHmKBMm`2 iB`û2 /m K�@
Mmb+`Bi /m _QK�M /2 H� `Qb2- R8k8X L2r uQ`F- h?2 SB2`TQMi JQ`;�M GB#`�`vX

PM +QMM�ŗi H2 +QKK2Mi�B`2 /Ƕ�H#2`iB /�Mb .2 SB+im`� UkyRNV [mB 7�Bi /2
+2ii2 ?BbiQB`2 mM 2t2KTH2 /m #QM Dm;2K2Mi /2 HǶ�`iBbi2 M2 b2 }�Mi MB ¨ bQM
BK�;BM�iBQM MB ¨ H� bBKTH2 `2T`ûb2Mi�iBQM /2 H� M�im`2 Dm;û2 i`QT BKT�`7�Bi2X
GǶBK�;2 B/û�H2 /2 #2�miû b2 bBim2 �BMbB �m@/2H¨ /2 HǶBKBi�iBQM /2 H� M�im`2 2i
KāK2 �m@/2H¨ /ǶmM2 BK�;2 B/û2HH2 TmBb[mǶ2HH2 M2 i`Qmp2 T�b MQM THmb /2 bQm`+2
/�Mb H� b2mH2 BMbTB`�iBQM /2 HǶ�`iBbi2X G� T2BMim`2 �TT�`�ŗi /QM+ +QKK2 mM2
QTû`�iBQM K2Mi�H2- 7QM/û2 bm` H� +�T�+Biû /2 +?QBbB` 2i /2 `2+QKTQb2`X 1HH2
TH�+2 H2 T2BMi`2 /�Mb mM2 bBim�iBQM BMi2`HQT2 2Mi`2 +�T�+Biû ¨ �M�Hvb2` H�
`û�HBiû 2i +�T�+Biû /ǶBMp2MiBQM T�` HǶBK�;BM�iBQM- [m2H[m2 T�`i- /Bi �H#2`iB-
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�`i- +�`iQ;`�T?B2 2i BK�;2b b�i2HHBi�B`2b , H2 K2BHH2m` /2b KQM/2b \

2Mi`2 H� };m`2 /2 HǶ?BbiQ`B2M 2i /m TQĕi2X G� MQiBQM /2 +QKTQbBi2 2bi �bbQ+Bû2
¨ mM2 `2T`ûb2Mi�iBQM +�MQMB[m2 [m2 HǶQM i`Qmp2 ¨ iQmb H2b �;2b- UQM T2Mb2`�
û;�H2K2Mi ¨ H� i?ûQ`B2 /2 H� +QK#BM�iQB`2 /�Mb H� T2BMim`2 /m sAs2 bBĕ+H2V-
�mi`2K2Mi /Bi- mM2 /QMMû2 BMi`BMbĕ[m2 /2 MQi`2 K�MBĕ`2 /2 `2T`ûb2Mi2` 2i
/QM+ /2 +QMbB/û`2` H2 KQM/2X aQM `ƬH2 2bi mMB}�Mi 2i HûMB}�Mi 2i bǶQTTQb2`�Bi
2M +2H� �m +QHH�;2 TmBb[m2 H¨ Qɍ H2 +QHH�;2 �bbmK2 b2b �HHB�M+2b +QMi`2 M�im`2- H2
+QKTQbBi2 7�Bi b2K#H�Mi /2 `2+`û2` mM2 mMBiûX 1M bQKK2- HǶQTTQbû /m +�MQM /2
w2mtBb b2`�Bi ¨ i`Qmp2` +?2x J�`v a?2HH2v UkyRRV- H2 KQMbi`2 /2 6`�MF2Mbi2BM
TQmp�Mi āi`2 +QMbB/û`û +QKK2 mM2 bQ`i2 /2 ;`�M/ `�i�;2 /2 }HH2b /2 *`QiQM2X
AH v � 2M 2z2i [m2H[m2 +?Qb2 /2 HǶQ`/`2 /m +QHH�;2- Qm THmiƬi /2 HǶ�bb2K#H�;2-
+?2x H� +`û�im`2 /m T�mp`2 /Q+i2m` 6`�MF2Mbi2BM /û}MB- /�Mb H2 bQmb@iBi`2 /m
`QK�M- +QKK2 H2 Ŀ S`QKûi?û2 KQ/2`M2 ŀX P` H2 Kvi?2 /2 S`QKûi?û2 K2 T2`@
K2i /2 `�TT2H2` HǶQ`B;BM2 /m i2`K2 ?v#`Bb [m2 HǶQM `2i`Qmp2 /�Mb ?v#`B/�iBQM-
mM2 i2`KBMQHQ;B2 [mB MǶ2bi T�b iQmi@¨@7�Bi ûi`�M;ĕ`2 ¨ H� [m2biBQM [mB MQmb Q+@
+mT2 B+BX GǶ?BbiQB`2 `�TTQ`i2 +QKK2Mi +2 K2bb�;2` /BpBM b2 `2#2HH2 TQm` pQH2`
H2 62m b�+`û /2 HǶPHvKT2 UBMp2MiBQM /BpBM2 bvK#QH2 /2 H� +QMM�Bbb�M+2V �}M
/2 HǶQz`B` �mt ?mK�BMb TQm` [mǶBHb bQ`i2Mi /2 HǶB;MQ`�M+2 T�` HǶBMbi`m+iBQM- H�
i2+?MB[m2 2i H2b �`ibX *2i �+i2 /2 T`Q7�M�iBQM 2bi mM2 BHHmbi`�iBQM /2 HǶ?v#`Bb-
�mi`2K2Mi /Bi- /m /ûbB` /2 HǶ?QKK2 /2 b2 K2bm`2` �mt /B2mt 2i /2 bǶûK�M@
+BT2` /2 b� +QM/BiBQM- /ûbB` +QMbB/û`û +QKK2 Kû;�HQK�MB�[m2 2i /m`2K2Mi
`ûT`BKû T�` H� +QHĕ`2 /2 H� /û2bb2 LûKûbBbX *Ƕ2bi /Ƕ�BHH2m`b +2ii2 KāK2 +QHĕ`2
[mB ?�#Bi2 H2 /Q+i2m` 6`�MF2Mbi2BM 2i [mB H2 TQmbb2 ¨ TQm`bmBp`2 Dmb[mǶ�mt
+QM}Mb /m KQM/2 H2 KQMbi`2 [mǶBH � +QMÏm 2i [mB � /ûi`mBi b� pB2 ¨ i`QT pQm@
HQB` āi`2 ?mK�BMX S`QKûi?û2 2i 6`�MF2Mbi2BM - HǶmM +QKK2 HǶ�mi`2- `2bi2Mi ¨
iQmi D�K�Bb /2b ?v#`B/2b- /2b b�M;@KāHûb Dm;ûb BKTm`b 2i /ûi`mBib T�` +2mt@H¨
KāK2 [mB H2b QMi +`ûûbX *Ƕ2bi TQm` +2ii2 `�BbQM [m2 D2 MǶ�bbQ+B2`�Bb T�b MQM
THmb HǶ?v#`B/2 �m +QKTQbBi2 [mB +?2`+?2 ¨ 7�B`2 BHHmbBQM- b�Mb p�;m2b- HQBM /2
HǶ2t+ĕb 2i /2 H� +QHĕ`2X 1M 2z2i- +QKTQb2`- +Ƕ2bi TH�+2` 2Mb2K#H2 /2b ûHûK2Mib
/�Mb HǶQ#D2+iB7 /2 7Q`K2` mM iQmi mMB}û UH2b 8 }HH2b /2 *`QiQM2 4 H� "2HH2
>ûHĕM2VX PM 2Mi2M/ +2 [mǶBKTHB[m2 +2 HBbb�;2 /�Mb HǶ2tT`2bbBQM 7`�MÏ�Bb2 Ŀ BH
7�mi +QKTQb2` �p2+ ŀ- �mi`2K2Mi /Bi , BH 7�mi 7�B`2 �p2+ i2HH2 Qm i2HH2 bBim�iBQM-
āi`2 /�Mb H2 `2H�iB7- H� +QMiBM;2M+2- H2 +QKT`QKBb TQm` [m2 i`BQKT?2 HǶQ`/`2
bm` H2 +?�QbX *Ƕ2bi +2 [m2 D2 MQKK2 H2 +QKTQbBi2 +QKK2 Kûi?Q/2X
G2 +QKTQbBi2 +QKK2 Kûi?Q/2 2bi T�` 2t2KTH2 ¨ HǶƾmp`2 /�Mb H2 +?27@/Ƕƾmp`2
BMû;�Hû /2 :2Q`;2 P`r2HH- RN39 UkyykV Ĝ T�`iB+mHBĕ`2K2Mi /�Mb bQM BMimBiBQM
;ûMB�H2 /2 H� MQpH�M;m2 Ĝ iQmi +QKK2 /�Mb +2HmB /Ƕ�H/Qmb >mtH2v G2 J2BHH2m`
/2b KQM/2b UkyRdV û+`Bi 2Mi`2 RNjR 2i RNjkX .�Mb +2 /2`MB2`- H� +QM/BiBQM

e



�`i- +�`iQ;`�T?B2 2i BK�;2b b�i2HHBi�B`2b , H2 K2BHH2m` /2b KQM/2b \

/Ƕ2tBbi2M+2 2i /Ƕû[mBHB#`2 TQm` [m2 iQmi bQBi TQm` H2 KB2mt /�Mb H2 K2BHH2m`
/2b KQM/2b TQbbB#H2b R 2bi /ǶûpBi2` ¨ iQmi T`Bt [m2 H2b /Bzû`2Mi2b +�bi2b 2i bQmb
+�bi2b /Ƕ?�#Bi�Mib M2 b2 KûH�M;2Mi- K�Bb bm`iQmi [mǶ¨ i`�p2`b mM +QM/BiBQM@
M2K2Mi i`ĕb ûH�#Q`û- +?�+mM M2 TmBbb2 T�b T`2M/`2 +QMb+B2M+2 /2b T`BpBHĕ;2b
/2 HǶ�mi`2 2i bQBi ?2m`2mt /2 bQM bQ`i �}M /Ƕ�bbm`2` HǶQ`/`2 2i H� bi�#BHBiû /m
bvbiĕK2 bQ+B�HX

AH MǶv �- #B2M 2Mi2M/m- �m+mM2 `�BbQM TQm` [m2 H2b iQi�HBi�`BbK2b
MQmp2�mt `2bb2K#H2Mi �mt �M+B2MbX G2 ;Qmp2`M2K2Mi �m KQv2M /2
i`B[m2b 2i /2 T2HQiQMb /Ƕ2tû+miBQM- /2 7�KBM2b �`iB}+B2HH2b- /Ƕ2K@
T`BbQMM2K2Mi 2i /2 /ûTQ`i�iBQMb 2M K�bb2- 2bi MQM b2mH2K2Mi
BM?mK�BM U+2H�- T2`bQMM2 M2 bǶ2M bQm+B2 7Q`i /2 MQb DQm`bV c BH 2bi
Ĝ QM T2mi H2 /ûKQMi`2` Ĝ BM2{+�+2 , 2i- /�Mb mM2 ĕ`2 /2 i2+?MQHQ@
;B2 �p�M+û2- HǶBM2{+�+Biû 2bi H2 Tû+?û +QMi`2 H2 a�BMi@1bT`BiX lM
úi�i iQi�HBi�B`2 p`�BK2Mi Ŀ 2{+B2Mi ŀ b2`�Bi +2HmB /�Mb H2[m2H H2
iQmi@TmBbb�Mi +QKBiû 2tû+miB7 /2b +?27b TQHBiB[m2b 2i H2m` �`Kû2 /2
/B`2+i2m`b �m`�B2Mi H� ?�mi2 K�BM bm` mM2 TQTmH�iBQM /Ƕ2b+H�p2b
[mǶBH b2`�Bi BMmiBH2 /2 +QMi`�BM/`2 T�`+2 [mǶBHb �m`�B2Mi HǶ�KQm`
/2 H2m` b2`pBim/2X G� H2m` 7�B`2 �BK2` Ĝ i2HH2 2bi H� i�+?2 �bbB;Mû2
/�Mb H2b úi�ib iQi�HBi�B`2b �mDQm`/Ƕ?mB �mt KBMBbiĕ`2b /2 H� T`QT�@
;�M/2- �mt `û/�+i2m`b 2M +?27 /2 DQm`M�mt- 2i �mt K�ŗi`2b /Ƕû+QH2X
U>mtH2v kyRd- RdɣR3V

*2ii2 �/?ûbBQM �p2m;H2 2bi HǶmM2 /2b +QMbû[m2M+2b /m +QKTQbBi2 +QKK2 Kû@
i?Q/2 2i KQM ?vTQi?ĕb2 2bi B+B [m2 H� +�`iQ;`�T?B2 bm`THQK#�Mi2- /Qm#Hû2
�mDQm`/Ƕ?mB T�` HǶBK�;2 b�i2HHBi�B`2 �- /2TmBb b2b Q`B;BM2b- ûiû HǶmM2 /2b T`û@
+B2mb2b �HHBû2b /ǶmM2 T2Mbû2 iQi�HBi�B`2 pBb�Mi- T�` mM �bb2K#H�;2 `2H2p�Mi /m
+QKTQbBi2 Ĝ 2i MQM- QM HǶ�m`� +QKT`Bb- /2 HǶ?v#`B/2 Qm /m +QHH�;2 Ĝ ¨ /QMM2`
mM2 7�mbb2 BK�;2 /ǶmM KQM/2 mMB}û- iQmi +2Mi`û bm` +2 K�ŗi`2 BM+QMi2biû /2b
+�`i2b 2i /2b #QmbbQH2b [mǶ2bi HǶP++B/2MiX *2ii2 +QM[māi2 bǶ2bi /û`QmHû2 2M
9 i2KTb , HǶBMp2MiBQM /2 H� +�`iQ;`�T?B2- HǶBMp2MiBQM /2 H� T?QiQ;`�T?B2 �û@

RX C2 T�`�T?`�b2 B+B H� +ûHĕ#`2 +Bi�iBQM /m *�M/B/2 Ukyy3V [m2 oQHi�B`2 HmB@KāK2 2K@
T`mMi2 2M H2 T�`Q/B�Mi ¨ G2B#MBix 2i [mB 7mi +?QBbB2 TQm` H� i`�/m+iBQM 7`�MÏ�Bb2 /2 "`�p2
L2r qQ`H/ ¨ T�`iB` /2 HǶBM+BTBi };m`�Mi /�Mb HǶû/BiBQM Q`B;BM�H2X G2 iBi`2 �M;H�Bb- HmB- 2bi
mM2 +Bi�iBQM 2ti`�Bi2 /2 G� h2KTāi2 UkyRRV /2 a?�F2bT2�`2- T`û+BbûK2Mi �m KQK2Mi Qɍ H�
T`BM+2bb2 JB`�M/�- 2tBHû2 /2 7Q`+2 bm` mM2 ŗH2 �p2+ bQM Tĕ`2 H2 `QB S`QbT2`Q- iQK#2 �KQm@
`2mb2 /ǶmM M�m7`�;û 2i /û+Qmp`2 mM T2m M�śp2K2Mi H� /Bp2`bBiû /m KQM/2 , P? #`�p2 M2r
rQ`H/- i?�i ?�b bm+? T2QTH2 BM Bi 5
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`B2MM2- HǶBMp2MiBQM /2 HǶBK�;2 b�i2HHBi�B`2- HǶBMp2MiBQM /2b BK�;2b �miQK�iBbû2b
/m iBbbmb `QmiB2` KQM/B�H Ubi`22i pB2rVX

.2bbBM2` H2 KQM/2 , /2b T`2KB2`b +QHH�;2b �mt BK�;2b
+QKTQbBi2b
*2 KQM/2- QM bǶûp2`im2 ¨ H2 /û+`B`2- K�Bb �mbbB ¨ H2 /2bbBM2` /2TmBb H� MmBi
/2b i2KTbX h2H � ûiû HǶQ#D2+iB7 /2b ;ûQ;`�T?2b 2i H2 7�Mi�bK2 /2b �`iBbi2b [mB
QMi KBb H2m`b i�H2Mib �m b2`pB+2 /2 H� +�`iQ;`�T?B2 TQm` 7�#`B[m2` TQ`imH�Mb
2i i2``2b BM+QMMm2b- �iH�b 2i HB2mt miQTB[m2b +QKK2 �mi�Mi /ǶBK�;2b +`ûû2b ¨
T�`iB` /2 /QMMû2b �mbbB #B2M i�M;B#H2b [m2 }+iBp2b Qm }+iBQMM2HH2bX J�Bb H2b
T`2KBĕ`2b +�`i2b- 7`�;BH2b /2 H2m` K�M[m2 /Ƕ�bbm`�M+2 2i T�` HǶBM+QKTHûim/2
/2b i2``BiQB`2b ¨ /û+Qmp`B`- `2H2p�B2Mi 2M+Q`2 /m +QHH�;2 2i /2 HǶBKT2`72+iBQM
/2b 7Q`K2b ?v#`B/2b �mt[m2HH2b b2 KāH�Bi mM 7Q`i BK�;BM�B`2- +QKK2 QM T2mi
H2 pQB` T�` 2t2KTH2 /�Mb H2 +ûHĕ#`2 �iH�b +�i�H�M 2M+Q`2 iQmi +2Mi`û bm` H2
KQM/2 Kû/Bi2``�Mû2M kX *2 /2`MB2` 2M THmb /2 /2bbBM2` H2b +Ƭi2b 2i H2b ŗH2b 2bi
û;�H2K2Mi mM `2+m2BH /2 /2bbBMb };m`�Mi H� 7�mM2 2i H� ~Q`2 /2 +QMi`û2b Dm;û2b
�mbbB 2tQiB[m2b [m2 H2b T2mTH2b [mB H2b ?�#Bi2MiX lM bBĕ+H2 THmb i�`/- H2b T`2@
KB2`b ;HQ#2b 2mt@�mbbB 7QMi KQMi`2 /2 +2i BK�;BM�B`2 KāHû /Ƕ2tTû`B2M+2b /2
+QM[māi2b 2i /2 T2m` /2 HǶBM+QMMm +QKK2 H2 KQMi`2 mM T2iBi ;HQ#2 i2``2bi`2
/2 R8y9 7�#`B[mû ¨ 6HQ`2M+2 ¨ T�`iB` /2 /2mt KQBiBûb /Ƕƾm7b /Ƕ�mi`m+?2 UpQB`
6B;X kVX �m@/2H¨ /2b dR MQKb BMb+`Bib- /QMi +2`i�BMb 2M `û7û`2M+2 �m LQmp2�m
JQM/2- /2 MQK#`2mb2b ;`�pm`2b 7QMi T�` �BHH2m`b �TT�`�ŗi`2 /2b KQMbi`2b- mM
#�i2�m 2i mM M�m7`�;û T`Bb /�Mb mM 2Mi`2H�+b /2 p�;m2b 2i H� +ûHĕ#`2 BMb+`BT@
iBQM Ŀ >A* alLh ._�*PL1a ŀ UpQB+B H2b /`�;QMbV- +2 [mB TQ`i2 ¨ +`QB`2
[m2 +2 T2iBi ;HQ#2 �m`�Bi b2`pB /2 KQ/ĕH2- 2M R8Ry- �m +ûHĕ#`2 ;HQ#2 /2 G2MQt-
7�#`B[mû 2M +mBp`2 2i ûi�Mi +QMbB/û`û +QKK2 H� THmb �M+B2MM2 `2T`ûb2Mi�iBQM
+�`iQ;`�T?B[m2 /2b �Kû`B[m2bX G2 /`�;QM- �MBK�H KQMbi`m2mt- ?v#`B/2- 2bi
�bbQ+Bû B+B �m K�M[m2 /2 +QMM�Bbb�M+2X AH �TT�`�ŗi bm` H� i2``� BM+Q;MBi�- +2HH2
[mB MǶ� T�b 2M+Q`2 i`Qmpû bQM S`QKûi?û2 TQm` pQH2` �m KQM/2 bQM BK�;2 2i
�BMbB H� +QKTHûi2`X aB HǶBK�;2 /m KQM/2 � /QM+ i`Qmpû mM `2;�BM /Ƕ�ii2MiBQM ¨
T�`iB` /2 H� `2/û+Qmp2`i2 /2 H� ;ûQ;`�T?B2 /2 SiQHûKû2 ¨ H� }M /m sAo2 bBĕ+H2-
2HH2 bǶ2bi bm`iQmi +QMbi`mBi2 ¨ K2bm`2 [mǶ2HH2 ûi�Bi /û+Qmp2`i2 T�` H2b ;`�M/2b
2tTHQ`�iBQMbX PM �BK2 T2Mb2` ¨ H� +�`iQ;`�T?B2 /2 HǶûTQ[m2 +QKK2 ¨ mM2 bQ`i2
/2 ;`�M/ +QHH�;2 T2`7Q`K�iB7 ;ûMû`û T�` HǶ�`i /2 H� K�`+?2 2i /2 H� M�pB;�iBQMX

kX GǶ�iH�b +�i�H�M- p2`b Rjd8X J�Mmb+`Bi bm` T�`+?2KBM pûHBM- e TH�M+?2b +QHHû2b bm` /2b
H�Bb /2 #QBb- /QMi 9 /2 +�`i2b UGǶ�iH�b +�i�H�M- bX /XVX
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�`i- +�`iQ;`�T?B2 2i BK�;2b b�i2HHBi�B`2b , H2 K2BHH2m` /2b KQM/2b \

J�Bb +2ii2 pBbBQM TQ`iû2 bm` H2b +�`i2b /2 +2ii2 ûTQ[m2 2bi �M�+?`QMB[m2- i`QT
BM~m2M+û2 T�` H� +�`iQ;`�T?B2 bm#D2+iBp2 /m ss2 bBĕ+H2 c H2b +QM[mû`�Mib /2 H�
_2M�Bbb�M+2- 2mt- pQmH�B2Mi /2b +�`i2b T`û+Bb2b- /2b QmiBHb /2 H� +QHQMBb�iBQM
2i TQm` +2H�- BH 7�HHȿi [m2 H2b K�i?ûK�iB+B2Mb BMp2Mi2Mi H2b T`QD2+iBQMb +�`iQ@
;`�T?B[m2b /QMi H� T`2KBĕ`2 7mi +2HH2 /2 J2`+�iQ` [mB- 2M R8eN- TQb�Bi- b�Mb
H2 b�pQB`- H2b T`2KB2`b D�HQMb /2 HǶBK�;2 +QKTQbBi2 +�`iQ;`�T?B[m2X

6B;m`2 k Ĝ :HQ#2 i2``2bi`2- R8y9- 6HQ`2M+2X :`�pm`2 2i T2BMim`2 bm` /2mt
KQBiBûb BM7û`B2m`2b /Ƕƾm7 /Ƕ�mi`m+?2- +QHH2+iBQM T�`iB+mHBĕ`2X

G2 /2bbBM /2 +�`i2b 2bi mM 2t2`+B+2 bQmKBb ¨ H� T`QD2+iBQM- mM2 Tû`BTûiB2 ;ûQ@
Kûi`B[m2 HBû2 ¨ mM 2Mb2K#H2 /2 i2+?MB[m2b ;ûQ/ûbB[m2b T2`K2ii�Mi /2 `2T`û@
b2Mi2` H� bm`7�+2 /2 H� h2``2 bm` H� bm`7�+2 TH�M2 /ǶmM2 +�`i2X G� +�`iQ;`�T?B2
Q++B/2Mi�H2 +QKTi2 mM MQK#`2 BKTQ`i�Mi /2 T`QD2+iBQMb BKTHB[m�Mi QMiQHQ@
;B[m2K2Mi mM2 /û7Q`K�iBQM i`QKT2mb2- +2HH2@H¨ KāK2 [mB KǶ� HQM;i2KTb 7�Bi
+`QB`2 [m2 H2 :`Q2MH�M/ ûi�Bi �mbbB ;`�M/ [m2 HǶ�7`B[m2 UT`QD2+iBQM /2 J2`@
+�iQ`VX G� T`QD2+iBQM +�`iQ;`�T?B[m2 +QKTQb2 /QM+ HBiiû`�H2K2Mi HǶBK�;2 /2b
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+QMiBM2Mib 2i /2b Q+û�Mb 2M mM iQmi mMB}û [m2 MQmb `2+QMM�BbbQMb �mDQm`/Ƕ?mB
+QKK2 H� }/ĕH2 BK�;2 /m KQM/2 [m2 MQmb ?�#BiQMbX J�Bb H� T?QiQ;`�T?B2 M2
p� T�b i�`/2` ¨ T�`7�B`2 +2ii2 ;`�M/2 bmT2`+?2`B2 �p2+ HǶBMp2MiBQM /2 H� T`Bb2
/2 pm2 �û`B2MM2 2i bQM HQi /ǶBK�;2b TBiiQ`2b[m2b [mB- ¨ HǶBMbi�` /2 H� +�`iQ;`�@
T?B2 2i /2 H� ;ûQ;`�T?B2- b2`pB`QMi i`ĕb pBi2 �mbbB #B2M H2b BMiû`āib /m iQm`BbK2
M�Bbb�Mi [m2 +2mt /2b 2Mi`2T`Bb2b KBHBi�B`2bX *2 T�bb�;2 /2 H� `2T`ûb2Mi�iBQM
BK�;BM�B`2 Qm T`QD2iû2 /m KQM/2 p2`b mM2 `2T`ûb2Mi�iBQM bQB@/Bb�Mi Q#D2+iBp2
/2 +2 /2`MB2` p� HBiiû`�H2K2Mi 7�B`2 #�b+mH2` H� [m2biBQM /m TQBMi /2 pm2 ?m@
K�BM [mB- �T`ĕb �pQB` Q#b2`pû H2 KQM/2 /2TmBb bQM +?2p�H Upm2 +�p�HBĕ`2V Qm
/m ?�mi /ǶmM2 KQMi�;M2 Upm2 2M THQM;û2 /B�;QM�H2V- ?Bbb2`� 2M}M bQM ƾBH ¨
?�mi2m` /ǶQBb2�m ;`�+2 �mt T`2KBĕ`2b 2i 7QHH2b 2tTû`B2M+2b /2 L�/�` /2TmBb mM
#�HHQM /B`B;2�#H2 ¨ 3y Kĕi`2b /Ƕ�HiBim/2 �m@/2bbmb /m S2iBi@*H�K�`i H2 k8 Q+@
iQ#`2 R383 jX .�Mb H2b �MMû2b [mB bmBpB`2Mi- /2b T?QiQ;`�T?2b +QKK2 �`i?m`
"�imi Qm úKBH2 q2Mx T2`72+iBQMMĕ`2Mi H2 T?QiQ+2`pQHBbK2 UT?QiQ;`�T?B2 T�`
+2`7@pQH�MiV Dmb[mǶ¨ +2 [mǶ�m /û#mi /m ss2 bBĕ+H2- H2b pm2b 2M bi`B+i2 THQM@
;û2 pB2MM2Mi �#QHB` H2b T2`bT2+iBp2b 2i `2DQBM/`2 �BMbB HǶƾBH +�`iQ;`�T?B[m2-
+QKK2 H2 KQMi`2 mM2 +ûHĕ#`2 T?QiQ;`�T?B2 /2 a+?2H+?2` 2i PK2`@.û+m;Bb-
KQMi`�Mi H� hQm` 1Bz2H pm2 /Ƕ2M ?�mi 2M RNyd- 2i /QMi _Q#2`i .2H�mM�v
bǶBMbTB`2`� Rj �Mb THmb i�`/ TQm` HǶmM /2 b2b i�#H2�mt 9X
S2M/�Mi H� S`2KBĕ`2 ;m2``2 KQM/B�H2- H2b BK�;2b �û`B2MM2b /2b +?�KTb /2
#�i�BHH2 UT`Bb2b T�` �pBQM- #�HHQM Qm TB;2QM@pQv�;2m` 5V b2`pB`QMi H2 `2Mb2B@
;M2K2Mi KBHBi�B`2 Dmb[mǶ¨ +2 [m2 +2b T`Q+û/ûb `2DQB;M2Mi HǶûi�#HBbb2K2Mi /2
+�`i2b ;ûQ;`�T?B[m2bX G� +QM[māi2 bT�iB�H2 �TTQ`i2`� H� iQm+?2 mHiBK2 TQm`
T`ûT�`2` MQi`2 ƾBH 2i MQi`2 +2`p2�m �m iQm`M�Mi MmKû`B[m2 /2 H� pBbBQM b�i2H@
HBi�B`2 /m ssA2 bBĕ+H2X J�Bb H� T?QiQ;`�T?B2 �û`B2MM2 ¨ #mi +�`iQ;`�T?B[m2
2bi ¨ HǶûTQ[m2 2M+Q`2 HQBM /2 +QM+m``2M+2` H� +�`iQ;`�T?B2 2HH2@KāK2- 7�mi2 /2

jX .2 +2ii2 2tTû`B2M+2 Ĝ DǶ�BK2`�Bb T`2b[m2 /B`2 Ŀ T2`7Q`K�M+2 ŀ Ĝ M2 `2bi2 [mǶmM T�M@
M2�m BMbi�HHû �mDQm`/Ƕ?mB /�Mb HǶ2bT�+2 Tm#HB+ /2 H� pBHH2 /2 *H�K�`i- H2 +HB+?û Q`B;BM�H �v�Mi
ûiû T2`/mX G� T`2KBĕ`2 T?QiQ;`�T?B2 �û`B2MM2 �mDQm`/Ƕ?mB +QMb2`pû2 2bi H� T?QiQ;`�T?B2
/2 C�K2b q�HH�+2 "H�+F- "QbiQM 7`QK � >Qi@�B` "�HQQM- RNeyX S?QiQ;`�T?B2 ¨ HǶ�H#mK2M-
k8-e t ky-j +K- q�b?BM;iQM- aKBi?bQMB�M AMbiBimi2X SQm` `2M/`2 ?QKK�;2 ¨ +2b TBQMMB2`b
/2 H� T`Bb2 /2 pm2 �û`B2MM2- D2 bB;M�H2 û;�H2K2Mi mM2 +�`B+�im`2 2tû+miû2 T�` >QMQ`û .�m@
KB2` 2M R3eN BMiBimHû2 L�/�`- ûH2p�Mi H� T?QiQ;`�T?B2 ¨ H� ?�mi2m` /2 HǶ�`i `2T`ûb2Mi�Mi
H2 T?QiQ;`�T?2 2M û[mBHB#`2 /�Mb mM2 M�+2HH2 /2 #�HHQM /B`B;2�#H2- +?�T2�m ?�mi@/2@7Q`K2
pQH�Mi /�Mb H2 p2Mi- i2M�Mi 2Mi`2 b2b K�BMb bQM HQm`/ �TT�`2BH 2i i2Mi�Mi /2 T?QiQ;`�T?B2`
�m Tû`BH /2 b� pB2 H2b iQBib T�`BbB2Mb �`#Q`�Mi T�` /Bx�BM2b HǶ2Mb2B;M2 Ŀ S?QiQ;`�T?B2 ŀX

9X oQB` ¨ +2 bmD2i- HǶ�`iB+H2 /2 h?B2``v :2`p�Bb- Ŀ lM "�b+mH2K2Mi /m `2;�`/X G2b /û#mib
/2 H� T?QiQ;`�T?B2 �û`B2MM2 R388@RNR9 ŀ UkyyRVX
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T`û+BbBQMX SQm` [m2 H� T?QiQ;`�T?B2 �û`B2MM2 TmBbb2 b2 7�B`2 +�`iQ;`�T?B[m2-
2HH2 /QBi /Ƕ�#Q`/ āi`2 T`Bb2 bm` mM �t2 T�`7�Bi2K2Mi p2`iB+�H /2 7�ÏQM ¨ +`û2`
mM2 T`QD2+iBQM ?Q`BxQMi�H2X J�Bb BH 2bi T`�iB[m2K2Mi BKTQbbB#H2 /ǶQ#i2MB` +2i
�M;H2 T�`7�Bi /2 KāK2 [mǶBH 2bi BKTQbbB#H2 [m2 H� T?QiQ;`�T?B2 bQBi T`Bb2
iQmDQm`b /2TmBb H� KāK2 ?�mi2m`X JāK2 /2b û+�`ib BM}K2b BKTHB[m2Mi /QM+
mM2 û+?2HH2 BM+QMbi�Mi2 [mǶBH 7�mi `2+iB}2` bB HǶQM bQm?�Bi2 Q#i2MB` /2b /QMMû2b
}�#H2bX G� T?QiQ;`�T?B2 �û`B2MM2 ¨ #mi +�`iQ;`�T?B[m2 b2 +QKTQb2 /ǶBK�;2b
+�``û2b /2 ;`�M/2 /BK2MbBQM Uk9 t k9 +KV [mB b2 bm++ĕ/2Mi 2M #�M/2b ?Q`B@
xQMi�H2b b2 bmT2`TQb�Mi bm` ey W /2 H2m` bm`7�+2X *2b #�M/2b ?Q`BxQMi�H2b
bm++2bbBp2b b2 bmT2`TQb2Mi 2HH2b@KāK2b bm` 2MpB`QM R8 W /2 H2m` bm`7�+2 TQm`
/QMM2` BM }M2 mM2 BK�;2 `2+iB}�Mi H2b /û7Q`K�iBQMb QTiB[m2bX G2b xQM2b +QK@
KmM2b ¨ /2mt BK�;2b bQMi �TT2Hû2b Ŀ +QmTH2 biû`ûQb+QTB[m2 ŀ 2i T2`K2ii2Mi-
H2 +�b û+?û�Mi- /2 +`û2` mM2 pBbBQM 2M `2HB27X lM2 7QBb `2/`2bbû2 2i +Q``B;û2-
H� T?QiQ;`�T?B2 �û`B2MM2 T2mi �HQ`b āi`2 bmT2`TQbû2 ¨ mM TH�M 2i p2MB` �BMbB
HǶ2M`B+?B` /2 b2b /ûi�BHb T?QiQ;`�T?B[m2bX *Ƕ2bi /QM+ ¨ mM b�p�Mi D2m /2 `2@
+QKTQbBiBQM /2 7`�;K2Mib Bbbmb /2 +2 +�``Qv�;2 [m2 /QBi b2 HBp`2` HǶQ`i?QT?Q@
iQ;`�T?2 bǶBH p2mi TQmpQB` /QMM2` mM2 pBbBQM +�`iQ;`�T?B[m2K2Mi }�#H2 /2
H� T?QiQ;`�T?B2X AH 2bi �BMbB BMiû`2bb�Mi /2 MQi2` [m2- /�Mb +2 +�b T`û+Bb- H2
/2bbBM [m2 HǶQM 2bi iQmDQm`b i2Miû /2 `�M;2` /m +Ƭiû /2 H� `2T`ûb2Mi�iBQM �#b@
i`�Bi2 /m `û2H- 2bi #2�m+QmT THmb T`û+Bb [m2 H� T?QiQ;`�T?B2 [mǶQM � bQmp2Mi
i2M/�M+2 ¨ T`2M/`2- ¨ iQ`i- +QKK2 mM /Qm#H2 /m `û2HX
PM HǶ�m`� +QKT`Bb- bB D2 KǶ�``āi2 mM BMbi�Mi bm` H� pm2 /Ƕ2M ?�mi TQm` i2Mi2`
/Ƕ�p�M+2` /�Mb +2ii2 /û}MBiBQM /m +QKTQbBi2 ¨ H�[m2HH2 +2i Qmp`�;2 +QHH2+iB7
MQmb BMpBi2- +Ƕ2bi [mǶBH K2 b2K#H2 [m2 H2b BK�;2b +QKTQbBi2b U/QM+ b2HQM KQB
7�mbb2b- 7�#`B[mû2b- `ûTQM/�Mi ¨ mM B/û�HV- QMi 7�ÏQMMû MQi`2 K�MBĕ`2 /2 pQB`
H2 KQM/2- /QM+ MQi`2 K�MBĕ`2 /2 H2 pBp`2- /2 H2 T2Mb2`- K�Bb �mbbB /2 H2 /Q@
KBM2` 2i- b�Mb /Qmi2- T�` +2ii2 KāK2 pBbBQM bm`THQK#�Mi2- /2 H2 `mBM2`X CǶ2M
p2mt TQm` T`2mp2 HǶ?BbiQB`2 /2 H� +ûHĕ#`2 "BHH2 #H2m2 Uh?2 "Hm2 J�`#H2V- mM2
T?QiQ;`�T?B2 T`Bb2 /2 H� h2``2 H2 d /û+2K#`2 RNdk T�` HǶû[mBT�;2 /Ƕ�TQHHQ Rd
¨ mM2 /Bbi�M+2 /2 98 yyy FKX AH 2tBbi2 /2b +2Mi�BM2b /2 "Hm2 J�`#H2b `2@
T`Q/mBi2b /�Mb MQb �iH�b 2i HBp`2b /Ƕû+QH2- K�Bb b2mH2 +2HH2@+B � ûiû- T2M/�Mi
T`ĕb /2 9j �Mb- HǶmMB[m2 BK�;2 /2 H� h2``2 +QKTHĕi2K2Mi û+H�B`û2 TmBb[m2 H2b
�bi`QM�mi2b �p�B2Mi T`Q}iû /Ƕ�pQB` H2 bQH2BH /2``Bĕ`2 2mt TQm` TQmpQB` T?QiQ@
;`�T?B2` BMiû;`�H2K2Mi H2 TƬH2 bm/ 8X hQmi2b H2b �mi`2b- #�TiBbû2b /m KāK2
MQK- QMi- /2 7�Bi- ûiû +QKTQbû2b ¨ T�`iB` /ǶmM2 BM}MBiû /2 +HB+?ûb �bb2K#Hûb

8X �m+mM2 �mi`2 BK�;2 T?QiQ;`�T?B[m2 �`;2MiB[m2- /QM+ T`Bb2 T�` mM ƾBH ?mK�BM- /2
H� i2``2 /�Mb bQM 2MiBĕ`2iû MǶ� ûiû T`Bb2 /2TmBb TmBb[m2 H� b2mH2 bû`B2 /2 +HB+?ûb T`Bb2 /2
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2M KQb�ś[m2 K�Bb bmBp�Mi HǶ2t2KTH2- +�MQMB[m2- /2 H� T`2KBĕ`2 #BHH2 #H2m2X
�BMbB- HQ`b[m2 :QQ;H2 � KBb ¨ /BbTQbBiBQM /m ;`�M/ Tm#HB+ 2M kyy8 bQMi T`Q@
;`�KK2 /2 pBbBQM b�i2HHBi�B`2 :QQ;H2 1�`i? 2i [m2 +Ƕ2bi ¨ +2 KāK2 KQK2Mi
[mǶ� +QKK2M+û ¨ b2 /ûKQ+`�iBb2` /�Mb MQb mb�;2b [mQiB/B2Mb H2 :Sa- /QM+
H� ;ûQHQ+�HBb�iBQM- MQmb ûiBQMb /ûD¨ T`ûT�`ûb T�` /2b �MMû2b /ǶBK�;2`B2 +�`iQ@
;`�T?B[m2 ¨ �++m2BHHB` +2ii2 `ûpQHmiBQM /2b `2T`ûb2Mi�iBQMb /2 H� i2``2- b�Mb
+QKT`2M/`2 [mǶBH MǶv �m`�Bi T�b /2 `2iQm` 2M �``Bĕ`2 /�Mb MQi`2 K�MBĕ`2 /2
MQmb };m`2` H2 KQM/2X G2 `�TTQ`i BMp2`bû- ûpQ[mû THmb ?�mi- /�Mb H� `2T`ûb2M@
i�iBQM [m2 HǶQM b2 7�Bi /2b /Bzû`2M+2b 2Mi`2 /2bbBM 2i T?QiQ;`�T?B2 � }MB T�`
āi`2 iQi�H2K2Mi �MMmHû T�` H2b �+im2HH2b pm2b T�` b�i2HHBi2 /2 :QQ;H2 1�`i?X
1M 2z2i- H2 /2bbBM- 2M /2?Q`b /2 H� +�`i2- �;Bi û;�H2K2Mi T�`@/2bbmb HǶBK�;2
¨ i`�p2`b H2b `2+QMbiBimiBQMb i`B/BK2MbBQMM2HH2b U7�#`B[mû2b BMBiB�H2K2Mi ;`�+2
�m HQ;B+B2H aF2i+?mTV /2b #�iBK2Mib 2i `2HB27b �mDQm`/Ƕ?mB +`ûû2b T�` /2b �H;Q@
`Bi?K2b ¨ T�`iB`- 2Mi`2 �mi`2b- /ǶBK�;2b :QQ;H2 ai`22i oB2r UpQB` 6B;X jVX

6B;m`2 j Ĝ *�Tim`2 /Ƕû+`�M KQMi`�Mi mM2 pm2 :QQ;H2 1�`i? /2 H� hQm`
1Bz2H �p2+ HǶQTiBQM Ŀ "�iBK2Mi j. ŀ +Q+?û2X
H� i2``2 iQi�H2K2Mi û+H�B`û2 7mi +2HH2 /m b�i2HHBi2 .22T aT�+2 *HBK�i2 P#b2`p�iQ`v TH�+û ¨
R-8 KBHHBQMb /2 FBHQKĕi`2b /2 H� h2``2 2i /�i�Mi /m ky DmBHH2i kyR8X
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G2 T`Q#HĕK2 2bi [m2 H2b BK�;2b [m2 MQmb �pQMb /m KQM/2 bQMi H2 KQM/2 2i [m2
+Ƕ2bi ¨ T�`iB` /Ƕ2HH2b [m2 MQmb H2 7�ÏQMMQMb- BM/ûT2M/�KK2Mi /2 +2 [mǶBH 2bi
`û2HH2K2MiX �BMbB- H2b +�`i2b 2i BK�;2b b�i2HHBi�B`2b bQMi +QMbi`mBi2b ¨ T�`iB` /2
/QMMû2b `ûBMi2`T`ûiû2b 2i [mB- 2M 7QM+iBQM /m +Q/2- 7Qm`MBbb2Mi /Bzû`2Mi2b BM/B@
+�iBQMb- ¨ HǶBMbi�`- T�` 2t2KTH2- /2b +ûHĕ#`2b +�`i2b �M�KQ`T?B[m2b Qm 2M+Q`2
/2 +2b #2HH2b BK�;2b b�i2HHBi�B`2b +QKTQbBi2b /2 H� TQHHmiBQM HmKBM2mb2 i`�@
+û2b b2HQM bQM BMi2MbBiû 2i b� `ûT�`iBiBQM /�Mb H2 KQM/2 �BMbB [m2 bQM 7�+i2m`
/2 7`�;K2Mi�iBQM û+QHQ;B[m2 2i /2 /û;`�/�iBQM /2 HǶ2MpB`QMM2K2Mi MQ+im`M2X
*2b BK�;2b +�`iQ;`�T?B[m2b bQMi Bbbm2b /ǶmM2 bmT2`TQbBiBQM /ǶBK�;2b T`Bb2b
/2 MmBi 2i T�` i2KTb +H�B` c H2b HBKBi2b /2b +QMiBM2Mib bQMi T`Q/mBi2b T�` HǶ�DQmi
2M +QmH2m`b bQK#`2b /2b T?QiQ;`�T?B2b û[mBp�H2Mi2b /Bm`M2bX �BMbB- iQmi2b +2b
BK�;2b KBb2b #Qmi ¨ #Qmi /QMM2Mi H2 b2MiBK2Mi /ǶmM2 +QMiBMmBiû- 2HH2b MQmb
TQmbb2Mi KāK2 ¨ `2+QMM�ŗi`2 HǶ2tTû`B2M+2 /m bm`pQH ?vTMQiB[m2 /2b ;`�M/2b
�;;HQKû`�iBQMb HQ`b[m2 MQmb pQv�;2QMb 2M �pBQM- �HQ`b KāK2 [mǶ2HH2b bQMi Bb@
bm2b /2 i2+?MB[m2b /2 +QKTQbBiBM;X § HǶBMbi�` /2 H� h2``2 [mB- +QKK2 +?�+mM
H2 b�Bi- 2bi THmiƬi T�i�iQś/2 K�Bb b2 HBp`2 bQmb 7Q`K2 /2 bT?ĕ`2 T�`7�Bi2K2Mi
HBbb2 2i BHHmbBQMMBbi2 T�` mM 2z2i pBbm2H HBû ¨ b� `Qi�iBQM- MQmb bQKK2b pQHQM@
i�B`2K2Mi i`QKTûb T�` HǶB/û2 /ǶmM KQM/2 b�Mb �bTû`Biûb- 2M}M ;HQ#�HBbûX
J�Bb iQmi b2 T�bb2@i@BH TQm` �mi�Mi TQm` H2 KB2mt /�Mb H2 K2BHH2m` /2b
KQM/2b \ *2 b2`�Bi Qm#HB2` [m2 H2 +QKTQbBiBM; [mB MQmb 7Qm`MBi +2ii2 BK�;2`B2@
H¨ BKTHB[m2 QMiQHQ;B[m2K2Mi HǶBMi2`biB+2- H� #`ĕ+?2- H� xQM2 #H�M+?2- #`27- +2
b2`�Bi b�Mb +QKTi2` [mǶBH v � [m2H[m2 +?Qb2 /2 TQm``B /�Mb H2 `Qv�mK2 /2
:QQ;H2 1�`i?Ę

6�+2 �mt #`ĕ+?2b- H2 TB2/ /2 #B+?2
aB mM ;`�M/ MQK#`2 /Ƕ�`iBbi2b 2i /2 T`Q/m+i2m`b /ǶBK�;2b 2M iQmb ;2M`2b
QMi 2tTHQBiû H� #2�miû bT2+i�+mH�B`2 K�Bb iQT /QrM /2 Ŀ HǶƾBH +�`iQ;`�T?B[m2
/2 HǶ�`i ŀ- /Ƕ�mi`2b b2 7�m}H2Mi /�Mb H2b HB2mt BMi2`/Bib 2i MQM +�`iQ;`�T?Bûb
TQm` i2Mi2` /2 HBp`2` mM2 p2`bBQM #QiiQK mT /m KQM/2 /�Mb H2[m2H MQmb pB@
pQMb- /�Mb H� HB;Mû2 /2 +2 [mǶ�p�B2Mi BMBiBû BH v � K�BMi2M�Mi THmb /2 ey �Mb-
H2b bBim�iBQMMBbi2b- TmBb H2b �`iBbi2b /2 H� K�`+?2 2i H2b �`iBbi2b /2 H� +QMi`2@
+�`iQ;`�T?B2- /2 H� +�`iQ;`�T?B2 +`BiB[m2 Qm /2 H� +�`iQ;`�T?B2 �Hi2`M�iBp2
U:mBHHƦ 2i CQHBp2�m kyRdVX *2b #`ĕ+?2b@H¨ bQMi /2TmBb mM2 [mBMx�BM2 /Ƕ�MMû2b
2tTHQBiû2b /2 7�ÏQM THmb Qm KQBMb ?2m`2mb2 T�` H2b :QQ;H2 ai`22i oB2r �`@
iBbib i2Hb CQM _�7K�M- *HûK2Mi o�HH�- CmHB2M Gûp2b[m2- .Qm; _B+F�`/- úKBHB2
"`Qmi 2i J�tBK2 J�`BQM- *�`QHBM2 .2HB2mi`�x 2i i�Mi /Ƕ�mi`2b U:mBHHƦ kyR8-

Rj



�`i- +�`iQ;`�T?B2 2i BK�;2b b�i2HHBi�B`2b , H2 K2BHH2m` /2b KQM/2b \

kyR3V [mB bQmHB;M2Mi ;ûMû`�H2K2Mi H2b 7�mt `�++Q`/b /ǶmM KQM/2 KQBMb DQBM@
iB7 [mǶBH MǶv T�`�ŗi Qm 2M+Q`2 H� bTû+B}+Biû /2 +2b BK�;2b b�Mb `2;�`/- T`Bb2b
�miQK�iB[m2K2Mi T�` /2b K�+?BM2bX
.2TmBb THmbB2m`b �MMû2b- HǶ�K#BiBQM /2 K2b `2+?2`+?2b MǶ2bi T�b i�Mi /Ƕûi�#HB`
mM2 HBbi2 2t?�mbiBp2 /2b �`iBbi2b 2i i?ûQ`B+B2Mb [mB bǶBMiû`2bb2Mi /2TmBb THmb
/ǶmM bBĕ+H2 K�BMi2M�Mi ¨ H� +�`iQ;`�T?B2 /û+HBMû2 bQmb iQmi2b b2b 7Q`K2b K�Bb
THmiƬi /ǶB/2MiB}2` H2b /Bzû`2Mib +Qm`�Mib [mB bǶ2KT�`2Mi /2 +2ii2 MQmp2HH2
BK�;2`B2 [mǶ2bi H� T?QiQ;`�T?B2 �û`B2MM2 Qm 2M+Q`2 H� T?QiQ;`�T?B2 b�i2HHB@
i�B`2X C2 M2 KǶ�ii�`/2 /QM+ T�b bm` H2b T`�iB[m2b /2b �`iBbi2b +�`iQ;`�T?2b
/2b ss2 2i ssA2 bBĕ+H2b [mB bQMi /ûD¨ i`ĕb #B2M /Q+mK2Miû2b 2i KǶBMiû`2bb2
THmiƬi �mt 7Q`K2b THmb `û+2Mi2b /2 H� +�`iQ;`�T?B2- bQmp2Mi HBû2b ¨ H� pBbBQM
b�i2HHBi�B`2- ¨ H� ;ûQHQ+�HBb�iBQM K�Bb �mbbB ¨ HǶ2KTHQB /2b /`QM2b- �`K2b /2
bm`p2BHH�M+2 2i /2 ;m2``2 /QMi H2b �`iBbi2b b2 bQMi ûpB/2KK2Mi 2KT�`ûbX .�Mb
+2 +?�KT- QM T2mi BbQH2` i`QBb ;`�M/2b i2M/�M+2b- i`ĕb /Bzû`2Mi2b H2b mM2b /2b
�mi`2b U2i /QMi HǶBMiû`āi 2bi /Ƕ�BHH2m`b T2mi@āi`2 BMp2`b2K2Mi T`QTQ`iBQMM2H
�mt ;Qȿib /m ;`�M/ Tm#HB+VX AH bǶ�;Bi iQmi /Ƕ�#Q`/ /m +Qm`�Mi Ŀ 2bi?ûiBb�Mi@
#B2M@T2Mb�Mi ŀ- [mB- /2 7�Bi- 2bi mM2 pû`Bi�#H2 BM/mbi`B2 Hm+`�iBp2 bQmb +Qmp2`i
/Ƕ2M;�;2K2Mi û+QHQ;B[m2 2i /QMi H2 THmb +ûHĕ#`2 `2T`ûb2Mi�Mi 2bi HǶBMûM�``�#H2
u�MM �`i?mb@"2`i`�M/ c TmBb /m +Qm`�Mi [m2- ¨ H� bmBi2 /ǶmM2 +QKKmMB+�iBQM
/2 kyyN- DǶ�B MQKKû Ŀ M�`+BbbB+Q@BMbQm+B�Mi ŀ 2i [mB +Qmp`2 mM2 ;`�M/2 T�`iB2
/2b �`iBbi2b /m :Sa �`i UkyyNV c 2M}M- mM +Qm`�Mi THmb +`BiB[m2 [mǶQM TQm`@
`�Bi B/2MiB}2` +QKK2 +2HmB [mB bǶBMiû`2bb2 �mt /BbTQbBiB7b /2 ;m2``2X .ǶmM2
+2`i�BM2 K�MBĕ`2- QM `2i`Qmp2 H¨ H� /Bp2`bBiû /2b mb�;2b [m2 HǶQM T2mi �pQB`
/ǶmM2 +�`i2- /m THmb /û+Q`�iB7 �m THmb #2HHB[m2mtX *Ƕ2bi ¨ HǶBMiû`B2m` /2 +2ii2
i`QBbBĕK2 +�iû;Q`B2 [m2 D2 /BbiBM;m2 THmbB2m`b bQmb@+�iû;Q`B2b T�`KB H2b[m2HH2b
+2HH2 /2b �`iBbi2b@2M[māi2m`b 2i +2HH2 /2b �`iBbi2b /2 H� 7m`iBpBiûX hQmb QMi 2M
+QKKmM /ǶQTTQb2` ¨ H� pBbBQM +�MQMB[m2 /2b BK�;2b +QKTQbBi2b- H2 +QHH�;2 2i
H� /Bb+QMiBMmBiû TQm` KB2mt `ûpûH2` H2b /2bbQmb /m KQM/2X
S�`KB H2b �`iBbi2b@2M[māi2m`b- D2 T2Mb2 T�` 2t2KTH2 ¨ 6Q`2MbB+ �`+?Bi2+im`2-
mM2 �;2M+2 /2 `2+?2`+?2 7QM/û2 2M kyRy `2;`QmT�Mi �`+?Bi2+i2b- �`iBbi2b- +B@
Mû�bi2b- DQm`M�HBbi2b /ǶBMp2biB;�iBQM- b+B2MiB}[m2b 2i �pQ+�ib 2i [mB �;Bbb2Mi
/2 7�ÏQM BM/ûT2M/�Mi2 TQm` 2M[māi2` bm` H� pBQH2M+2 /Ƕûi�i 2i /2b ;`�M/2b
2Mi`2T`Bb2b- 2M T�`iB+mHB2` HQ`b[m2 HǶ2MpB`QMM2K2Mi m`#�BM 2i �`+?Bi2+im`�H
2bi �z2+iûX § T�`iB` /Ƕ�`+?Bp2b /2 iûKQB;M�;2b 2i /2 T`2mp2b KmHiBTH2b- BHb
ûH�#Q`2Mi /2b K�[m2ii2b- /2b �MBK�iBQMb- /2b �M�Hvb2b /2 pB/ûQb 2i /2b +�`@
iQ;`�T?B2b BMi2`�+iBp2b T`ûb2Miû2b ¨ /2b Hû;Bbi2b 2i �mt +Qm`b BMi2`M�iBQM�H2b
K�Bb [mǶBHb 2tTQb2Mi û;�H2K2Mi /�Mb H2b +2Mi`2b /Ƕ�`i +QMi2KTQ`�BM /m KQM/2
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2MiB2` UpQB` 6B;X 9VX _û+2KK2Mi- H2 +QHH2+iB7 � 7�Bi T�`H2` /2 HmB bmBi2 ¨ H� `2+QMb@
iBimiBQM /2 H� b+ĕM2 /2 H� bmTTQbû2 Ŀ KQ`i �++B/2Mi2HH2 ŀ /2 wBM2# _2/Qm�M2
�T`ĕb mM iB` /2 ;`2M�/2 H�+`vKQ;ĕM2 HQ`b /2 H� i`QBbBĕK2 KQ#BHBb�iBQM /2b
:BH2ib D�mM2b ¨ J�`b2BHH2 H2 R2` /û+2K#`2 kyR3 eX

6B;m`2 9 Ĝ 6Q`2MbB+ �`+?Bi2+im`2- _�7�?- p2M/`2/B MQB` R2` �Qȿi kyR9X om2
/2 HǶ2tTQ /m J�*"�- "�`+2HQM2- ûiû kyRdX 3

aB H2b i2`K2b Ŀ +QKTQbBi2 ŀ 2i Ŀ `2+QMbiBimiBQM ŀ TQm``�B2Mi �TT�`�ŗi`2 +QKK2
+QmbBMb- D2 pQm/`�Bb +2T2M/�Mi KQMi`2` ¨ T�`iB` /m +�b T`ûb2Miû B+B 2i ¨ HǶ�mM2
/2 H� /û}MBiBQM /ûD¨ /QMMû2 /m +QKTQbBi2- [mǶBHb 2Mi`2Mi /2 7�Bi 2M +QMi`�/B+@
iBQMX aB H2 +QKTQbBi2 `ûTQM/ ¨ HǶ�+i2 /2 K2ii`2 2Mb2K#H2 /2b ûHûK2Mib /Bp2`b-

eX oQB` H� iQi�HBiû /2 H� `2+QMbiBimiBQM h?2 EBHHBM; Q7 wBM2# _2/Qm�M2 bm` H2 bBi2 /2
HǶ�;2M+2X

3X GǶ2tTQbBiBQM /m J�*"� � /QMMû HB2m ¨ mM +�i�HQ;m2- 6Q`2MbB+ �`+?Bi2+im`2X >�+B�
mM� 2biûiB+� BMp2biB;�iBp� UkyRdV- �p2+ /2b i2ti2b /2 62``�M "�`2M#HBi- up2b@�H�BM "QBb-
JB+?2H 62?2`- >�H 6Qbi2`- _Qb�`BQ :ɃB`�H/2b- �/�K G2?M2`- *m�m?iûKQ+ J2/BM�- 1v�H
q2BxK�M- "�`+2HQM2- +Qû/X Jl�J 2i J�*"�- kyRdX SHmb `û+2KK2Mi- pQB` �mbbB HǶ2Mi`2@
iB2M [mǶ�`B2H *�BM2 UkykyV- K2K#`2 /2 6Q`2MbB+ �`+?Bi2+im`2- � �++Q`/û ¨ aBKQM w�`�X
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H� `2+QMbiBimiBQM- 2HH2- � TQm` �K#BiBQM /2 `2M/`2 mM ûpûM2K2Mi Qm mM2 +?Qb2
¨ bQM ûi�i Q`B;BM2HX .�Mb mM +�b- H2 /Bp2`b /2pB2Mi mM iQmi mMB}û- /�Mb HǶ�mi`2-
+Ƕ2bi HǶû+H�i2K2Mi Ĝ TQm` M2 T�b /B`2 HǶ2tTHQbBQM Ĝ 2M /Bp2`b ûHûK2Mib ûT�`TBHHûb
[mB bmb+Bi2 H2 #2bQBM /2 H2b `2@+QMbiBim2` 2i /�Mb Ŀ `2+QMbiBim2` ŀ- DǶ2Mi2M/b
�mbbB Ŀ +QMbiBim2` ŀ �m b2Mb /Ƕûi�#HB` UH� pû`BiûVX
*Ƕ2bi /�Mb +2 b2Mb [m2 D2 i`Qmp2 HǶƾmp`2 9y9 MQi 7QmM/ /ǶúHBb�#2i? 2i *�@
`BM2 E`2+Fû #QmH2p2`b�Mi2X SQm` +2 T`QD2i- H2b /2mt bƾm`b QMi 2tTHQ`û H� pBHH2
/2 Cm�`2x- �m J2tB[m2- /QMi 2HH2b QMi û+mKû- i`QBb �MMû2b /m`�Mi- +?�[m2 +QBM
/2 `m2 pB� :QQ;H2 ai`22i pB2r �}M /2 `2i`Qmp2` /2b i`�+2b /2 +2 [mB 2bi +QMMm
+QKK2 H2 Ŀ 7ûKBMB+B/2 /2 *Bm/�/ Cm�`2x N ŀX G2 T`QD2i BMBiB�H H2b � K2Mû2b
¨ +QMbiBim2` mM2 BKTQ`i�Mi2 +QHH2+iBQM /ǶBK�;2b iûKQB;M�Mi /2 H� pBQH2M+2
/m HB2mX J�Bb +2b KāK2b BK�;2b- #B2M [mǶ�++2bbB#H2b T�` iQmb bm` BMi2`M2i-
M2 bQMi UT`2b[m2V T�b pBbB#H2b /�Mb H2 i`�p�BH 2tTQbû /2b bƾm`b E`2+Fû TmBb@
[mǶ2HH2b �TT�`iB2MM2Mi ¨ :QQ;H2 [mB MǶ2M �miQ`Bb2 T�b H� /BzmbBQM 2M /2?Q`b
/2 b2b T`QT`2b TH�i27Q`K2b 2i [mB `2p2M/B[m2 /QM+- T�` +2 ;2bi2- bQM +QTv@
`B;?i bm` H2 KQM/2 Ry /QMi BH �MM2t2 H2 #B2M Tm#HB+X G2b BK�;2b bQMi iQmi /2
KāK2 BKT`BKû2b 2i /ûTQbû2b ¨ TH�i /�Mb /2 ;`�M/2b �`KQB`2b Kûi�HHB[m2b 2i
/û+`Bi2b T�` /2b i2ti2b TQûiB[m2b Bbbmb /2b MQi2b T`Bb2b T2M/�Mi H2m` +QHH2+i2X
*2b i2ti2b 7QMi û;�H2K2Mi HǶQ#D2i /ǶmM `2+m2BH BMiBimHû L�pB;�iBQM SQ2KbX G2b
i2ti2b /û}H2Mi ¨ +Ƭiû /m K2m#H2 2M H2ii`2b HmKBM2mb2b- �m 7QM/ /2 HǶ2tTQ@
bBiBQM- mM ;`�M/ iB`�;2 KQMi`2 mM2 T?QiQ;`�T?B2 �û`B2MM2 /2 Cm�`2x UpQB`
6B;X 8VX *2 i`�p�BH BMi2``Q;2 #B2M 2Mi2M/m H2 bi�imi /2 +2 ivT2 /ǶBK�;2 /ĕb
HQ`b [mǶ2HH2 /Bzmb2 mM +QMi2Mm T`Q#HûK�iB[m2- bmb+2TiB#H2- 2M HǶQ++m``2M+2- /2
`ûpûH2` /2b BM7Q`K�iBQMb /QMi H� DmbiB+2 TQm``�Bi b2 b�BbB`X P`- b2HQM H2b bƾm`b
E`2+Fû- +Ƕ2bi T`û+BbûK2Mi T�`+2 [m2 :QQ;H2 p2mi ûpBi2` H2b bmD2ib b2MbB#H2b
[mǶBH MǶ�miQ`Bb2 T�b H� /BzmbBQM /2 b2b BK�;2b [mǶBH 7�Bi /Ƕ�BHH2m`b 2z�+2` /2b
b2`p2m`b /ĕb [mǶ2HH2b bQMi `2Tû`û2bX lM2 7QBb 2M+Q`2- HǶ2bT�+2 HBbb2 2i +QMiBMm
/2 :QQ;H2 ai`22i oB2r bǶ�++QKKQ/2 K�H /2b #`ĕ+?2b 2i �mi`2b �bTû`Biûb [mB
pB2M/`�B2Mi 2M/QKK�;2` b� T`2b[m2@T�`7�Bi2@+QKTQbBiBQMX am` H� TH�Mĕi2 /B`B@

NX .2TmBb H2 KBHB2m /2b �MMû2b Ny- 2MpB`QM R8yy 72KK2b QMi ûiû FB/M�TTû2b- pBQHû2b-
iQ`im`û2b- KmiBHû2b 2i �bb�bbBMû2b- H2m`b +Q`Tb `2i`Qmpûb ûT�`TBHHûb /�Mb /2b /û+?�`;2b Qm
H2b #�b@+Ƭiûb /2b `Qmi2bX Abbm2b /2 KBHB2mt T�mp`2b- H2 bQ`i /2 +2b 72KK2b MǶBMiû`2bb2 T�b
#2�m+QmT H� TQHB+2 +Q``QKTm2- KQHH2K2Mi Q++mTû2 T�` �BHH2m`b ¨ Hmii2` +QMi`2 H� +`BKBM�HBiû
/2 +2ii2 pBHH2 mHi`�@pBQH2Mi2X G2b DQm`M�HBbi2b- 2mt- QMi ûiû 7Q`+ûb /2 b2 i�B`2 HQ`b[mǶBHb MǶQMi
+�``ûK2Mi T�b ûiû bmTT`BKûbX k8yy 72KK2b bQMi 2M+Q`2 TQ`iû2b /BbT�`m2bX

RyX S`û+BbQMb B+B [m2 H2b BK�;2b /2 :QQ;H2 1�`i? bQMi- 2HH2b- �miQ`Bbû2b /2 /BzmbBQM K�Bb
T�b +2HH2b /2 :QQ;H2 ai`22i oB2r bQmKBb2b �m /`QBi /Ƕ�mi2m`X
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;û2 T�` :QQ;H2- QM 2bi 2M /`QBi /2 b2 /2K�M/2` [mB /2b /ûHBM[m�Mib /2 *Bm/�/
Cm�`2x Qm /2 HǶ2KT`Bb2 /2b :�6�J bm` H2b BK�;2b 2t2`+2 H2 THmb b� pBQH2M+2Ę

6B;m`2 8 Ĝ *�`BM2 2i úHBb�#2i? E`2+Fû- 9y9 LPh 6PlL.- kyReX .BbTH�v
G1. /Bzmb�Mi H2b L�pB;�iBQM SQ2Kb- iB`�;2b �M�HQ;B[m2b- +�`i2 b�i2HHBi2 /2
*Bm/�/ Cm�`2x- KQMQ;`�T?B2 9y9 lL�lh>P_Aw1. U1/X kfkV- 99 2t2K@
TH�B`2b /2b L�pB;�iBQM SQ2Kb Uû/BiBQM :rBMw2;�H- 6`�M+2- kyReVX *QHH2+iBQM
Jm/�K Gmt2K#Qm`;- Jmbû2 /Ƕ�`i JQ/2`M2X

G2b �`iBbi2b 7m`iB7b �/QTi2Mi- 2mt- /Ƕ�mi`2b bi`�iû;B2b TQm` 2tTHQ`2` HǶ2Mp2`b
/2b BK�;2b +QKTQbBi2b 2i TQm` û+?�TT2` ¨ H� bm`p2BHH�M+2 /2 HǶƾBH b�i2HHBi�B`2X
1M kyy3- HǶQmp`�;2 �M �iH�b Q7 _�/B+�H *�`iQ;`�T?v /B`B;û T�` GBx2 JQ;2H 2i
�H2tBb "?�;�i- +QMi2M�Mi Ry �`iB+H2b 2i Ry +�`i2b /ûb�KQ`Ï�Bi H� `2p2M/B+�@
iBQM /2 H� +�`iQ;`�T?B2 +QKK2 `2T`ûb2Mi�iBQM Q#D2+iBp2 /m KQM/2X GǶ�iH�b-
2M i`�Bi�Mi �mbbB #B2M H2b [m2biBQMb bQ+B�H2b HBû2b ¨ H� KQM/B�HBb�iBQM- ¨ H�
TQHHmiBQM- ¨ H� bm`p2BHH�M+2- ¨ H� pBbB#BHBiû /2b �T�i`B/2b- ¨ H� /ûTQ`i�iBQM 2i ¨
H� KB;`�iBQM- BMiĕ;`2 H� +�`iQ;`�T?B2 +QKK2 mM QmiBH TQm` `2+QMbi`mB`2 MQi`2
bQ+Bûiû 2i MQi`2 bT?ĕ`2 TQHBiB[m2 +QMi`2 H2b BK�;2b /QKBM�Mi2b /m KQM/2X AH
2M p� �BMbB /2 H� +�`iQ;`�T?B2 i�+iB[m2 /2 HǶAMbiBimi2 7Q` �TTHB2/ �miQMQKv
2i /2 b� +�`i2 /2 kyyR BMiBimHû2 _Qmi2b Q7 H2�bi bm`p2BHH�M+2- /2biBMû2 ¨ T`Q@
;`�KK2` mM i`�D2i TQm` iQmi2 T2`bQMM2 [mB bQm?�Bi2`�Bi ûpBi2` H2b +�Kû`�b
/2 bm`p2BHH�M+2 /�Mb J�M?�ii�M UpQB` 6B;X eVX
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6B;m`2 e Ĝ AMbiBimi2 7Q` �TTHB2/ �miQMQKv- _Qmi2b Q7 G2�bi am`p2BHH�M+2-
J�M?�ii�M- la�- *A_*� kyyRX *�`i2 `2T`Q/mBi2 /�Mb �M �iH�b Q7 _�/B+�H
*�`iQ;`�T?v Ukyy3VX

PM H2 b�Bi- H2b i2+?MQHQ;B2b /2 bm`p2BHH�M+2 QMi #2�m+QmT ;�;Mû 2M bQT?BbiB@
+�iBQM T2M/�Mi +2b /2`MBĕ`2b �MMû2b- Dmb[mǶ¨ HǶmHiBK2 BMp2MiBQM /2 H� `2+QM@
M�Bbb�M+2 7�+B�H2 /QMi +2`i�BM2b bi�`i@mT xûHû2b bQMi /ûD¨ 2M i`�BM /Ƕ2tTHQBi2`
H2b �H;Q`Bi?K2b [mB MQmb `2MpQB2Mi �mt TB`2b ?2m`2b /2 H� +H�bbB}+�iBQM T?v@
bBQ;MQKQMB[m2X a2HQM :BQ`;BQ �;�K#2M UkyR9- 93ɣ9NV- �mt v2mt /2 HǶ�miQ`Biû
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Ŀ `B2M M2 `2bb2K#H2 �mi�Mi ¨ mM i2``Q`Bbi2 [mǶmM ?QKK2 Q`/BM�B`2 ŀ 2i +Ƕ2bi
#B2M bQM pBb�;2 /Ƕ?QKK2 Q`/BM�B`2 [mǶmM �`iBbi2 +QKK2 GûQ a2Hp�;;BQ TH�[m2
/�Mb bQM T`QD2i /2 kyR9- l_J1 am`p2BHH�M+2- /�Mb H2[m2H BH T`QTQb2 ¨ [mB H2
pQm/`�Bi /2 TQ`i2` mM2 T`Qi?ĕb2 bm` H2 pBb�;2 `2T`Q/mBb�Mi bQM T`QT`2 pBb�;2X
G2b +�Kû`�b /2 bm`p2BHH�M+2 /ûi2+i2Mi /QM+ TQi2MiB2HH2K2Mi H2b T2`bQMM2b
+QKK2 ûi�Mi GûQ a2Hp�;;BQ HmB@KāK2 /QMi H� KmHiBTHB+�iBQM /m pBb�;2 2M /û@
+mTH2 HǶB/2MiBiû /�Mb mM T`Q+2bbmb /Ƕ�MQMvKBb�iBQM RRX .�Mb H2 KāK2 Q`/`2
/ǶB/û2b- J�`iBM "�+F2b T`QTQb2 �p2+ SBt2H?2�/- mM2 +�;QmH2 /Ƕ�MQMvK�i BK@
T`BKû2 /2 TBt2Hb +�`�+iû`BbiB[m2b /2b pBb�;2b ~Qmiûb /2b T2`bQMM2b };û2b T�`
:QQ;H2 ai`22i oB2r RkX S�`�/Qt�H2K2Mi- /�Mb +2b /2mt 2t2KTH2b- +Ƕ2bi mM2 KB@
K�Mi HǶBK�;2 Bbbm2 /m KQM/2 /2 HǶBK�;2 +QKTQbBi2 [m2 H2 `û2H b2K#H2 TQmpQB`
û+?�TT2` �mt QmiBHb /2 bm`p2BHH�M+2X
.�Mb lM HBp`2 #H�M+- `û+Bi �p2+ +�`i2b Ukyyd- RjeV- S?BHBTT2 o�bb2i û+`Bi [m2
Ŀ J�H;`û H� +Qmp2`im`2 b�i2HHBi2 T2`K�M2Mi2 2i H2 K�BHH�;2 /2b +�Kû`�b /2 bm`@
p2BHH�M+2- MQmb M2 +QMM�BbbQMb `B2M /m KQM/2 ŀX �mbbB- [m2 MQmb /Bi HǶBK�;2
+QKTQbBi2 /m KQM/2 /�Mb H2[m2H MQmb pBpQMb \ S�b ;`�M/@+?Qb2- b�Mb /Qmi2-
?�#Bimûb [m2 MQmb bQKK2b MQmb@KāK2b ¨ +QKTQb2` �p2+ H2 KQM/2 2i b2b `2@
T`ûb2Mi�iBQMbX *2 [m2 DǶ�B �TT2Hû H� Ŀ Kûi?Q/2 +QKTQbBi2 ŀ +QMbi`mBi HǶBK�;2
/m KQM/2 K�Bb �mbbB MQb b�pQB`b 2i MQb +QMM�Bbb�M+2bX G2b /QMMû2b #`mi2b
UK�Bb T2mi@QM 2M+Q`2 T�`H2` /2 /QMMû2b #`mi2b \V bQMi BKKû/B�i2K2Mi i`�Biû2b
T�` MQb }Hi`2b BM7Q`K�iB[m2b Qm T�` MQi`2 bBKTH2 T2`+2TiBQM [mB 2bi û;�H2K2Mi
mM }Hi`2X *Ƕ2bi +2 7�mt `�TTQ`i �mt b�pQB`b BMp2Miû- 2Mi`2 �mi`2b- T�` H� +�`@
iQ;`�T?B2 bm`THQK#�Mi2 TmBb T�`7�Bi T�` HǶBK�;2`B2 b�i2HHBi�B`2 [mǶBH 7�m/`�Bi
Dmbi2K2Mi /û+QMbi`mB`2 Qm THmiƬi /û+QKTQb2` TQm` BMi`Q/mB`2 mM T2m /2 D2m
/�Mb H2b BK�;2b c +2 KāK2 D2m [mB T2`K2i /ûD¨ ¨ +2`i�BMb /Ƕ2Mi`2 MQmb /Ƕ�+iB@
p2` H2b H2pB2`b TQm` pQB` +2 [mǶBH v � /2``Bĕ`2 H2b �TT�`2M+2b TmBb[m2- /�Mb H2
7QM/- Ŀ H2 KQM/2- +Ƕ2bi +2 KQmp2K2Mi BM+2bb�Mi 2Mi`2pm T�` H2b i`Qmb /2 H�
+Q[m2 /2 MQb +�TBi�H2b (Ę) ŀ Uo�bb2i kyyd- Rj8VX .�Mb bQM S`û+Bb /2 /û+QK@
TQbBiBQM URN9NV- *BQ`�M û+`Bp�Bi [m2 +2 [mǶBH 7�HH�Bi /ûi`mB`2 2M HǶ?QKK2 ûi�Bi
b� T`QT2MbBQM ¨ +`QB`2- b� ?�MiBb2 /ǶmM /B2m 2i bQM �TTûiBi /2 TmBbb�M+2X G2b
+�`i2b Q++B/2Mi�H2b- �T`ĕb �pQB` /ûi`mBi H2b +�`i2b p2`M�+mH�B`2b /�Mb +2 [mB
2bi mM ûTBbiûKB+B/2 2M+Q`2 Kû+QMMm- QMi MQm``B 2i MQm``Bbb2Mi iQmDQm`b +2i
�TTûiBi /2 TmBbb�M+2 2i /2 /QKBM�iBQM bm` H2b +Q`TbX

RRX G2 /ûi�BH /m T`QD2i 2bi +QMbmHi�#H2 bm` H2 bBi2 /2 HǶ�`iBbi2X
RkX oQB` H2 bBi2 /2 HǶ�`iBbi2X
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SQm``�Bi@QM �HQ`b `āp2` /ǶmM KQM/2 /QMi H� `2T`ûb2Mi�iBQM b2`�Bi 7Q`;û2 ¨
T�`iB` /2 +2 [m2 HǶQM MQKK2`�Bi /2b BK�;2b Ŀ /û+QKTQbBi2b \ ŀX S�` 2t2KTH2-
/ǶmM KQM/2 /�Mb H2[m2H- /ûbQ`K�Bb- H2b }HH2b /2 *`QiQM2 b2 Hĕp2Mi 2i Ŀ b2
#�``2Mi ŀ U.2bT2Mi2b kykyV \

"B#HBQ;`�T?B2
�;�K#2M- :BQ`;BQX kyR9X ZmǶ2bi@+2 [mǶmM /BbTQbBiB7 \ S�`Bb , 1/BiBQMb S�vQi
2i _Bp�;2bX
�H#2`iB- G2QM "�iiBbi�X kyRNX .2 TB+im`�X S�`Bb , ú/BiBQMb �HHB�X
*BQ`�M- 1KBH2 JX RN9NX S`û+Bb /2 /û+QKTQbBiBQMX S�`Bb , :�HHBK�`/X
.2bT2Mi2b- oB`;BMB2X kykyX Ŀ *ûb�`b , Ŀ.ûbQ`K�Bb QM b2 Hĕp2 2i QM b2 #�``2ŀ ŀX
GB#û`�iBQM- K�`bX ?iiTb,ffrrrXHB#2`�iBQMX7`f/2#�ibfkykyfyjfyRf+2b�`b@
/2bQ`K�Bb@QM@b2@H2p2@2i@QM@b2@#�``2nRd3ykRkfX
6Q`2MbB+ �`+?Bi2+im`2X kyRdX 6Q`2MbB+ �`+?Bi2+im`2 , ?�+B� mM� 2biûiB+� BM@
p2biB;�iBp�X ú/Biû T�` *H�`� SH�b2M+B�- �Hp�`2x _QK2`Q1F�i2`BM�- 2i 62``�M
"�`2M#HBiX S`2KBĕ`2 û/BiBQMX 6QHBQ Jl�* y88X "�`+2HQM2 , J�*"�- Jmb2m
/Ƕ�`i *QMi2KTQ`�MB /2 "�`+2HQM�X
:2`p�Bb- h?B2``vX kyyRX Ŀ lM #�b+mH2K2Mi /m `2;�`/ G2b /û#mib /2 H� T?Q@
iQ;`�T?B2 �û`B2MM2 R388@RNR9 ŀX úim/2b T?QiQ;`�T?B[m2b- M� N UK�BVX ?iiT,
ff2im/2bT?QiQ;`�T?B[m2bX`2pm2bXQ`;fBM/2tNReX?iKHX
:mBHHƦ- �MM�X kyyNX Ŀ G2 .2bbBM ¨ HǶ?2m`2 /m bvbiĕK2 /2 TQbBiBQMM2K2Mi
KQM/B�H b�i2HHBi�B`2 , mM2 MQmp2HH2 +�`iQ;`�T?B2 ŀX AMX S�H�Bb /2b "2�mt@�`ib
/2 GBHH2- lMBp2`bBiû /2 GBHH2 j- *2Mi`2 /Ƕûim/2b /2b �`ib +QMi2KTQ`�BMbX
ěěěX kyR8X Ŀ 1bi?ûiB[m2 iQm`BbiB[m2 2i `mBM2b BM/mbi`B2HH2b pm2b /m +B2H ,
HǶ2t2KTH2 /2 :mMF�MDBK� ŀX AM 1bi?ûiB[m2 /2b `mBM2b , TQśûiB[m2 /2 H� /2bi`m+@
iBQM c (�+i2b /m +QHHQ[m2 i2Mm ¨ S�`Bb- *2Mi`2 a�BMi@*?�`H2b- S�`Bb R S�Mi?ûQM@
aQ`#QMM2- R9@R8 K�B kyR9)- û/Biû T�` PHBpB2` a+?272` 2i JB;m2H 1;�M�X �`ib
+QMi2KTQ`�BMbX _2MM2b , S`2bb2b mMBp2`bBi�B`2b /2 _2MM2bX
ěěěX kyR3X Ŀ G2b T2iBi2b }+iBQMb /2 :QQ;H2 ai`22ipB2r ŀX AM 1bT�+2b /ǶBM@
i2`7û`2M+2b M�``�iBp2bX �`i 2i `û+Bi �m ssA2 bBĕ+H2X- û/Biû T�` C2�M �`M�m/X
hQmHQmb2 , S`2bb2b lMBp2`bBi�B`2b .m JB/BX

ky
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:mBHHƦ- �MM�- 2i h?B2``v CQHBp2�mX kyRdX .2 H� +�`iQ;`�T?B2 �Hi2`M�iBp2 ¨
H� +v#2`;`�T?B2X @ *�`iQ;`�T?B2 �Hi2`M�iBp2 2i ;ûQ;`�T?B2 2tTû`BK2Mi�H2 ,
T`QTQbBiBQMb �`iBbiB[m2bX �Bt@J�`b2BHH2 lMBp2`bBiûX ?iiTb,ffBK2`�XmMBp@
�KmX7`f7`fK2/B�fpB/2Q@+�`iQ;`�T?B2@�Hi2`M�iBp2@�@+v#2`;`�T?B2@i?B2``v@
DQHBp2�m@�MM�@;mBHHQ@kkRRRdX
>mtH2v- �H/QmbX kyRdX G2 K2BHH2m` /2b KQM/2bX h`�/mBi T�` CmH2b *�biB2`X
S�`Bb , SQ+F2i , SHQMX
GǶ�iH�b +�i�H�MX bX /X ?iiT,ff2tTQbBiBQMbX#M7X7`fK�`BM2f�H#mKbf+�i�H�Mf
BM/2tX?iKX
P`r2HH- :2Q`;2X kyykX RN39X L2r uQ`F , aB;M2iX
a?�F2bT2�`2- qBHHB�KX kyRRX G� i2KTāi2X h`�/mBi T�` 6`�MÏQBb G�`Q[m2X S�`Bb ,
GB#`�B`B2 ;ûMû`�H2 7`�MÏ�Bb2X
a?2HH2v- J�`v qQHHbiQM2+`�7iX kyRRX 6`�MF2Mbi2BM- Qm- G2 S`QKûi?û2 KQ/2`M2X
h`�/mBi T�` CQ2 *2m`pQ`biX S�`Bb , G2 GBp`2 /2 TQ+?2X
h?2 EBHHBM; Q7 wBM2# _2/Qm�M2X bX /X ?iiTb,ff7Q`2MbB+@�`+?Bi2+im`2XQ`;f
BMp2biB;�iBQMfi?2@FBHHBM;@Q7@xBM2#@`2/Qm�M2X
o�bb2i- S?BHBTT2X kyydX lM2 HBp`2 #H�M+ , `û+Bi �p2+ +�`i2bX _2Mi`û2 HBiiû`�B`2
6�v�`/X S�`Bb , 6�v�`/X
oQHi�B`2X kyy3X *�M/B/2X ú/Biû T�` avHpB�M2 GûQMBX S�`Bb , G2 GBp`2 /2 SQ+?2X
w�`�- aBKQMX kykyX Ŀ lM pB/2 /�Mb HǶBK�;2- 2Mi`2iB2M �p2+ �`B2H *�BM2 U6Q@
`2MbB+ �`+?Bi2+im`2V ŀX hāi2@¨@iāi2 MêRR Ŀ �M;H2b JQ`ib ŀ U�Bt@2M@S`Qp2M+2-
û/BiBQMb _Qm;2 T`Q7QM/V , 3ɣjeX

kR


