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J�i?ûK�iB[m2b
*?�[m2 +�M/B/�i �/KBbbB#H2 �m +QM+Qm`b *2Mi`�H2@amTûH2+ T�bb2 /2mt ûT`2mp2b /2 K�i?ûK�iB[m2b
HQ`b /2 bQM Q`�H- +?�+mM2 /Ƕ2Mi`2 2HH2b �v�Mi b� bTû+B}+Biû T`QT`2X G2 `�TTQ`i T`ûb2Mi2 +?�+mM2 /2b
/2mt ûT`2mp2b 2i /QMM2 /2b `2K�`[m2b bTû+B}[m2b ¨ +?�+mM2 /Ƕ2Mi`2 2HH2bX .�Mb mM2 i`QBbBĕK2 T�`iB2
bQMi K2MiBQMMûb /2b +QKK2Mi�B`2b +QKKmMb �mt /2mt ûT`2mp2b bm` H2 +QMi2Mm K�i?ûK�iB[m2 /2b
T`2bi�iBQMb /2b +�M/B/�ibX

úT`2mp2 /2 J�i?ûK�iB[m2b R

S`ûb2Mi�iBQM /2 HǶûT`2mp2
GǶûT`2mp2 /2 K�i?ûK�iB[m2b R 2bi mM2 ûT`2mp2 b�Mb T`ûT�`�iBQM /ǶmM2 /m`û2 /Ƕ2MpB`QM jy KBMmi2bX
GǶmb�;2 /2 H� +�H+mH�i`B+2 2bi �miQ`Bbû K�Bb /�Mb H2b 7�Bib i`ĕb `�`2X G2 Dm`v 2bi +QMb+B2Mi /2 H�
/B{+mHiû /Ƕ�#Q`/2` mM 2t2`+B+2 2i /2 i2Mi2` /2 H2 `ûbQm/`2 2M mM i2KTb bB +Qm`iX J�Bb H2b 2t2`+B+2b
bQMi T`ûT�`ûb 2M +QMbû[m2M+2 �p2+ /2b [m2biBQMb /2 MBp2�m +`QBbb�MiX AH 2bi iQmi ¨ 7�Bi TQbbB#H2 /Ƕ�pQB`
mM2 #QMM2 MQi2 b�Mb �pQB` `ûTQM/m ¨ iQmi2b H2b [m2biBQMbX GǶ2t2`+B+2 T`QTQbû 2bi �p�Mi iQmi mM
bmTTQ`i TQm` ûp�Hm2` H2b +QMM�Bbb�M+2b bm` mM2 Qm THmbB2m`b T�`iB2b /m T`Q;`�KK2X GǶ2t�KBM�i2m`
T2mi TQb2` /Ƕ�mi`2b [m2biBQMb [m2 +2HH2b û+`Bi2b bm` H2 bmD2i- pQB`2 `2p2MB` ¨ mM 2t2`+B+2 THmb +H�bbB[m2X

�M�Hvb2 ;HQ#�H2 /2b `ûbmHi�ib
G2 Dm`v MQi2 mM2 �KûHBQ`�iBQM /2b `ûbmHi�ib- /m2 bm`iQmi ¨ H� /BKBMmiBQM /2 T`2bi�iBQMb /2 MBp2�m
i`ĕb 7�B#H2X G2 7Q`K�i /2 HǶûT`2mp2 2bi K�BMi2M�Mi #B2M +QMMm 2i H2b ûim/B�Mib b�p2Mi [mǶBH M2 7�mi
T�b �ii2M/`2 H2b BM/B+�iBQMb /2 HǶ2t�KBM�i2m` K�Bb #B2M �m +QMi`�B`2 T`QTQb2` /2b bQHmiBQMbX lM
Q`�H MǶ2bi T�b mM2 +QHH2 , BH MǶ2bi T�b `2+QKK�M/û /2 b2 iQm`M2` +QMiBMm2HH2K2Mi p2`b HǶ2t�KBM�i2m`
TQm` [māi2` bQM �B/2 Qm bQM �TT`Q#�iBQMX PM �ii2M/ /m +�M/B/�i [mǶBH 7�bb2 T`2mp2 /2 pû`Bi�#H2
BMBiB�iBp2X S�` �BHH2m`b- BH 2bi BMmiBH2 /2 DQm2` H� KQMi`2 , /Bb+Qm`B` TQm` 7�B`2 T�bb2` H2 i2KTb 2i
�BMbB i2Mi2` /2 /BbbBKmH2` b2b H�+mM2b 2bi mM2 i`ĕb K�mp�Bb2 bi`�iû;B2X GǶQ`�H /QBi āi`2 mM /B�HQ;m2
+QMbi`m+iB7X

*QKK2Mi�B`2b bm` H2b `ûTQMb2b �TTQ`iû2b 2i +QMb2BHb �mt 7mim`b +�M/B/�ib
G2b ûim/B�Mib bQMi- /�Mb H� ;`�M/2 K�DQ`Biû- #B2M T`ûT�`ûb ¨ +2ii2 ûT`2mp2 2i QMi +QKT`Bb b2b Q#D2+@
iB7bX AHb QMi +QKT`Bb H2b +QKTûi2M+2b ûp�Hmû2bX G� +QMM�Bbb�M+2 /m +Qm`b 2i /2b i2+?MB[m2b mbm2HH2b
bQMi Mû+2bb�B`2b K�Bb BH 7�mi b�pQB` `û�;B` �mt T`QTQbBiBQMbfbm;;2biBQMb /2 HǶ2t�KBM�i2m`X .QMMQMb
/2mt 2t2KTH2b , bB HǶ2t�KBM�i2m` T`QTQb2 /2 K�DQ`2` mM2 7`�+iBQM- BH bǶ�ii2M/ ¨ mM2 `û�+iBQM `�TB/2
/m +�M/B/�i- BH MǶBM/B[m2 T�b [mǶBH 7�mi K�DQ`2` H2 MmKû`�i2m` Qm KBMQ`2` H2 /ûMQKBM�i2m`X aǶBH
T`QTQb2 /2 +?2`+?2` mM TQHvMƬK2 �MMmH�i2m` /2 HǶ2M/QKQ`T?BbK2- BH M2 72`� T�b H2 +�H+mH ¨ H� TH�+2
/2 HǶûim/B�MiX

*QM+HmbBQM
G2 Dm`v 2bi ;HQ#�H2K2Mi b�iBb7�Bi /2b +QMM�Bbb�M+2b /2b ûim/B�Mib [mB H2m` T2`K2ii`QMi /2 TQm`bmBp`2
/2b ûim/2b b+B2MiB}[m2bX *2T2M/�Mi- BH 7�mi �TT`2M/`2 KB2mt H2b /û}MBiBQMb- 2bb�v2` /2 T`2M/`2
/m `2+mH bm` H2b i2+?MB[m2b �+[mBb2b 2M +Qm`b 2i +QK#H2` T�`7QBb +2`i�BM2b H�+mM2b 2M +�H+mHX SQm`
T`ûT�`2` +2ii2 ûT`2mp2- BH 7�mi bǶ2Mi`�BM2` ¨ û+?�M;2` bm` /2b [m2biBQMb b+B2MiB}[m2bX "B2M ûpB/2K2Mi-
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H2b BMi2``Q;�iBQMb Q`�H2b 2M +H�bb2b T`ûT�`�iQB`2b bQMi H¨ TQm` +2H�- K�Bb i`�p�BHH2` 2M T2iBib ;`QmT2b
+2`i�BMb 2t2`+B+2b 2bi �mbbB mM2 B/û2 Dm/B+B2mb2X

úT`2mp2 /2 K�i?ûK�iB[m2b k

S`ûb2Mi�iBQM /2 HǶûT`2mp2
GǶûT`2mp2 /2 K�i?ûK�iB[m2b k 2bi mM2 ûT`2mp2 /2 K�i?ûK�iB[m2b- �B/û2 /2 HǶQmiBH BM7Q`K�iB[m2X
lM Q`/BM�i2m` û[mBTû /2b HQ;B+B2Hb Svi?QM U/Bbi`B#miBQM SvxQV �BMbB [m2 /m HQ;B+B2H a+BH�# 2bi KBb ¨
/BbTQbBiBQM /m +�M/B/�iX .2b }+?2b /Ƕ�B/2 ě [mB QMi ûiû `2pm2b TQm` H� b2bbBQM kyRd ě T`ûb2Mi�Mi
/Bzû`2Mi2b 7QM+iBQMb Svi?QM TQmp�Mi āi`2 miBH2b bQMi 7Qm`MB2b HQ`b /2 HǶûT`2mp2 bQmb 7Q`K2 T�TB2` 2i
�m 7Q`K�i T/7 bm` HǶQ`/BM�i2m`X *2b /Q+mK2Mib bQMi +QMbmHi�#H2b 2M HB;M2 bm` H2 bBi2 /m +QM+Qm`bX G2
+�M/B/�i /BbTQb2 /ǶmM2 T`ûT�`�iBQM /ǶmM T2m KQBMb /ǶmM2 /2KB@?2m`2 TmBb 2bi BMi2``Q;û T2M/�Mi
k8 KBMmi2b 2MpB`QMX GǶQmiBH BM7Q`K�iB[m2 T2mi āi`2 2KTHQvû TQm` 2z2+im2` /2b +�H+mHb- /2b i`�+ûb
/2 +Qm`#2b Qm /2 bm`7�+2b- ûim/B2` /2b +QKTQ`i2K2Mib �bvKTiQiB[m2b /2 bmBi2b- bû`B2b Qm BMiû;`�H2b-
bBKmH2` mM2 2tTû`B2M+2 �Hû�iQB`2- ûK2ii`2 /2b +QMD2+im`2bw .�Mb +2ii2 ûT`2mp2- QM ûp�Hm2 H� +�T�+Biû
/m +�M/B/�i ¨ �#Q`/2` /2 K�MBĕ`2 +QMbi`m+iBp2 H2b MQiBQMb /m T`Q;`�KK2 /2 K�i?ûK�iB[m2b /2
H� }HBĕ`2 SaA- ¨ +?QBbB` H� K2BHH2m`2 `2T`ûb2Mi�iBQM /ǶmM Q#D2i TQm` `ûbQm/`2 mM T`Q#HĕK2 /QMMû-
¨ Q`;�MBb2` /2 K�MBĕ`2 +H�B`2 mM +�H+mH +QKTH2t2X G� +�T�+Biû ¨ bǶ2tT`BK2` 2i H� `B;m2m` /2 H�
/ûK�`+?2 bQMi �mbbB T`Bb2b 2M +QKTi2 /�Mb H� MQi�iBQMX

�M�Hvb2 ;HQ#�H2 /2b `ûbmHi�ib
G2 Dm`v � ûiû ;HQ#�H2K2Mi b�iBb7�Bi /2b T`2bi�iBQMb /2b +�M/B/�ib [mB bQMi Hû;ĕ`2K2Mi K2BHH2m`2b
[m2 HǶ�M T�bbûX G� K�DQ`Biû /2b +�M/B/�ib � +QKT`Bb H2 T`BM+BT2 /2 HǶûT`2mp2 2i � T`Bb H� T2BM2 /2 b2
7�KBHB�`Bb2` �p2+ H2b }+?2b /Ƕ�B/2X _�TT2HQMb [m2 H2b bmD2ib T`QTQbûb HQ`b /2 +2ii2 ûT`2mp2 bQMi iQmb
+QMÏmb TQm` āi`2 `ûbQHmb 2M T�`iB2 ¨ HǶ�B/2 /2 HǶQmiBH BM7Q`K�iB[m2X lM +�M/B/�i [mB MǶ� T�b iQm+?û
¨ HǶQ`/BM�i2m` T2M/�Mi H� T`ûT�`�iBQM 2bi 7Q`+ûK2Mi T�bbû ¨ +Ƭiû /2 [m2H[m2 +?Qb2X AMp2`b2K2Mi-
T�bb2` i`QT /2 i2KTb bm` H� T�`iB2 MmKû`B[m2 2bi mM2 K�mp�Bb2 bi`�iû;B2 , BH bǶ�;Bi #B2M /ǶmM Q`�H
/2 K�i?ûK�iB[m2b 2i T�b /ǶBM7Q`K�iB[m2X
G� KQv2MM2 /2b MQi2b 2bi /2 RR-e �p2+ mM û+�`i@ivT2 /2 j-8X lM2 û+`�b�Mi2 K�DQ`Biû /2b +�M/B@
/�ib � +?QBbB /ǶmiBHBb2` H2 HQ;B+B2H Svi?QM 2i � bm HǶmiBHBb2` /2 K�MBĕ`2 +Q``2+i2 TQm` `ûTQM/`2 �mt
[m2biBQMb TQbû2bX G2b +QKK2Mi�B`2b /2b `ûbmHi�ib Q#i2Mmb bQMi +Q``2+ib K�Bb K�M[m2Mi T�`7QBb /2
T2`iBM2M+2 MQi�KK2Mi pBb@¨@pBb /2 HǶQ`/`2 /2 ;`�M/2m` /2b [m�MiBiûb- /2b �TT`QtBK�iBQMb /m +�H+mH
2M ~Qii�MibX aB H2b +�M/B/�ib +QMM�Bbb2Mi ;HQ#�H2K2Mi H2m` +Qm`b- HǶ�TTHB+�iBQM /2b i?ûQ`ĕK2b TQb2
T�`7QBb T`Q#HĕK2 bm`iQmi [m�M/ BH bǶ�;Bi /2 [m2biBQMb i`ĕb +QM+`ĕi2bX

*QKK2Mi�B`2b ;ûMû`�mt
G2 Dm`v BMbBbi2 bm` H2 7�Bi [m2 +2ii2 ûT`2mp2 2bi mM2 ûT`2mp2 Q`�H2 , H2b +�M/B/�ib /QBp2Mi 2tTHB[m2`
H2m` /ûK�`+?2X *2H� p�mi TQm` +2 [mB 2bi i`�Biû ¨ HǶ�B/2 /2b HQ;B+B2Hb K�Bb �mbbB TQm` H2b +QKK2M@
i�B`2b /2b `ûbmHi�ib Q#i2Mmb 2i H2b /ûKQMbi`�iBQMb K�i?ûK�iB[m2bX AH bǶ�;Bi /Ƕ�pQB` mM /B�HQ;m2 �p2+
HǶ2t�KBM�i2m` 2i M2 T�b �ii2M/`2 [mǶBH H2m` /QMM2 /ĕb H2 /û#mi /2 HǶBMi2``Q;�iBQM /2b ûHûK2Mib /2
bQHmiBQM , ¨ +2 iBi`2 H2b T`Bb2b /ǶBMBiB�iBp2b bQMi T�`iB+mHBĕ`2K2Mi �TT`û+Bû2bX Lû�MKQBMb- BH 7�mi i2MB`
+QKTi2 /2b BM/B+�iBQMb [mB T2mp2Mi āi`2 7Qm`MB2b T�` HǶ2t�KBM�i2m`X PM T2mi Q#i2MB` mM2 i`ĕb #QMM2
MQi2 2M ûi�Mi `û�+iB7 2i 2M T`Q}i�Mi �m KB2mt /2b bm;;2biBQMb 7�Bi2b /m`�Mi HǶBMi2``Q;�iBQM KāK2
bB H� T`ûT�`�iBQM MǶ� T�b ûiû KBb2 ¨ T`Q}i TQm` `ûTQM/`2 ¨ iQmi2b H2b [m2biBQMb /m bmD2iX
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liBHBb�iBQM /m HQ;B+B2H
.�Mb HǶ2Mb2K#H2- H� bvMi�t2 /2 #�b2 /m H�M;�;2 Svi?QM 2bi #B2M K�Bi`Bbû �BMbB [m2 H2b `m/BK2Mib
/Ƕ�H;Q`Bi?KB[m2 Mû+2bb�B`2b TQm` HǶûT`2mp2 +2 [mB 2bi mM TQBMi TQbBiB7X *Ƕ2bi KQBMb p`�B TQm` HǶmiB@
HBb�iBQM /2b QmiBHb /ǶBM;ûMB2`B2 MmKû`B[m2b
G2b +QMb2BHb +B@/2bbQmb TQm``QMi �B/2` H2b +�M/B/�ib /�Mb H2m` T`ûT�`�iBQMXਲ AH +QMpB2Mi /2 b2 7�KBHB�`Bb2` �p2+ HǶ2MpB`QMM2K2Mi SvxQ �p�Mi /2 T�bb2` HǶûT`2mp2 , iûHû+?�`;2`

H2 HQ;B+B2H- `2Tû`2` Qɍ bQMi HǶû/Bi2m` 2i H� +QMbQH2- +QKK2Mi H2b miBHBb2`X AH 2bi MQi�KK2Mi `2+QK@
K�M/û �mt 7mim`b +�M/B/�ib /2 +QKT`2M/`2 H2b K2bb�;2b /Ƕ2``2m` `2MpQvûb T�` H2 HQ;B+B2H HQ`b
/2 HǶ2tû+miBQM /ǶmM b+`BTi +2 [mB T2mi T2`K2ii`2 /2 +Q``B;2` /2 MQK#`2mb2b 7�mi2b /2 bvMi�t2X
S�` �BHH2m`b- BH 2bi bQmp2Mi T`û7û`�#H2 /2 MǶ2tû+mi2` [mǶmM2 T�`iB2 /2 bQM b+`BTi TQm` +Q``B;2` mM2
2``2m` Qm Q#i2MB` /2 MQmp2�mt `ûbmHi�ibX PM T2mi #B2M bȿ` 7�B`2 /2b �HH2`@`2iQm` /�Mb HǶ2KTHQB
/2 HǶû/Bi2m` 2i /2 H� +QMbQH2Xਲ G2b 72mBHH2b /Ƕ�B/2 bQMi /BbTQMB#H2b bm` H2 bBi2 /m +QM+Qm`b 2i T2mp2Mi T2`K2ii`2 iQmi �m HQM; /2
HǶ�MMû2 /2 T`ûT�`�iBQM /ǶBHHmbi`2` /2 K�MBĕ`2 +QM+`ĕi2 H2 +Qm`b /2 K�i?ûK�iB[m2bX G� /Bzû`2M+2
2bi M2ii2 2Mi`2 H2b +�M/B/�ib �v�Mi #B2M T`ûT�`û H2m` Q`�H 2i +QMM�Bbb�Mi H2b }+?2b /Ƕ�B/2 T`QTQbû2
T�` H2 +QM+Qm`b 2i +2mt H2b /û+Qmp`�Mi T2M/�Mi H� /2KB@?2m`2 /2 T`ûT�`�iBQMXਲ AH 7�mi āi`2 pB;BH�Mi bm` H2b #Q`M2b /�Mb H2b `�M;2- bm` H2b BMBiB�HBb�iBQMb /2b p�`B�#H2b �p�Mi H2b
#Qm+H2b �BMbB [m2 H2b i2`KBM�BbQMb /2b #Qm+H2b r?BH2X AH 7�mi �mbbB 7�B`2 �ii2MiBQM �mt BM/2Mi�@
iBQMb 2i ¨ H� 7�ÏQM /2 i2bi2` mM2 û;�HBiûXਲ "B2M [m2 +2 TQBMi �Bi /ûD¨ ûiû K2MiBQMMû /�Mb H2b T`û+û/2Mib `�TTQ`ib /2 Dm`v- H2b +�M/B/�ib
`2bi2Mi T2m b2MbB#BHBbûb �mt T`Q#HĕK2b HBûb ¨ HǶmiBHBb�iBQM /2 MQK#`2b ¨ pB`;mH2 ~Qii�Mi2- 2M
T�`iB+mHB2` H2b T`Q#HĕK2b /2 T`û+BbBQM 2i /2 i2bib /Ƕû;�HBiû c 2i +QTB2`@+QHH2` mM2 p�H2m` �{+?û2
T�` mM T`BMi 2bi mM KQv2M bȿ` /2 7�B`2 +?mi2` H� T`û+BbBQMX
h`QT /2 +�M/B/�ib B;MQ`2Mi [mǶBH v � /2b 2``2m`b /2 +�H+mH /QMi BH 7�mi i2MB` +QKTi2 /�Mb
HǶBMi2`T`ûi�iBQM /2b `ûbmHi�ibXਲ G� T`Q;`�KK�iBQM /2b bmBi2b /û}MB2b T�` mM2 `2H�iBQM /2 `û+m``2M+2 2bi ;ûMû`�H2K2Mi #B2M
K2Mû2Xਲ Zm�M/ QM /2K�M/2 mM2 p�H2m` MmKû`B[m2 �p2+ mM2 +2`i�BM2 T`û+BbBQM- BH 7�mi āi`2 +�T�#H2
/2 DmbiB}2` [m2 H2 `ûbmHi�i T`QTQbû `2bT2+i2 +2ii2 T`û+BbBQMX 1M T�`iB+mHB2`- TQm`[mQB T2mi@
QM b2 +QMi2Mi2` /2 bQKK2` Ry- Ryy- Qm Ryyy i2`K2b TQm` �TT`QtBK2` H� p�H2m` /ǶmM2 bû`B2 \
G2 T`Q;`�KK2 /2 SaA T`QTQb2 THmbB2m`b Kûi?Q/2b T2`K2ii�Mi /2 K�DQ`2` H2 `2bi2 /ǶmM2 bû`B2
U+QKT�`�BbQM ¨ mM2 �mi`2 bû`B2 Qm ¨ mM2 BMiû;`�H2- +`Biĕ`2 /2b bû`B2b �Hi2`Mû2bV K�Bb H2b +�M/B/�ib
H2b miBHBb2Mi `�`2K2Mi bTQMi�MûK2MiXਲ aB H� Kûi?Q/2 /2 /B+?QiQKB2 2bi ;HQ#�H2K2Mi +QMMm2 /2b +�M/B/�ib- bQM BKTHûK2Mi�iBQM BM7Q`@
K�iB[m2 TQb2 T�`7QBb T`Q#HĕK2 MQi�KK2Mi �m MBp2�m /m +QMi`ƬH2 /2 HǶ2``2m` +QKKBb2Xਲ G2b i`�+ûb bQMi ;HQ#�H2K2Mi K�Bi`BbûbX GǶ2``2m` H� THmb 7`û[m2Mi2 /�Mb +2 /QK�BM2 2bi /Ƕ2KTHQv2`
H� 7QM+iBQM THQi �p2+ /2b HBbi2b MǶ�v�Mi T�b H2 KāK2 MQK#`2 /2 i2`K2bX �ii2MiBQM H� 7QM+iBQM
b?Qr T2mi �77B+?2` H� 72Māi`2 2M �``Bĕ`2@TH�M 2i #HQ[m2` H2 `2bi2 /2 HǶ2tû+miBQM /^mM b+`BTiX
.2 THmb- BH 7�m/`�Bi [m2 H2b +�M/B/�ib T2Mb2Mi ¨ `2;�`/2` H2b û+?2HH2b bm` H2b �t2b HQ`b /2b bQ`iB2b
;`�T?B[m2b 2i T2Mb2Mi ¨ H2b +QKK2Mi2`w +2+B H2m` T2`K2ii`�Bi b�Mb /Qmi2 /2 T`2M/`2 �HQ`b /2
#QMM2b BMBiB�iBp2bX
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ਲ G2 Dm`v � +QMbi�iû mM2 K2BHH2m`2 miBHBb�iBQM /2 H� 7QM+iBQM Q/2BMi TQm` H2b i`�+ûb /2 bQHmiBQM
/^û[m�iBQM /B77û`2MiB2HH2X *2T2M/�Mi- /2 MQK#`2mt +�M/B/�ib M^QMi T�b +QKT`Bb [m2 H2 T`2KB2`
ûHûK2Mi /m i�#H2�m /2 i2KTb 2bi +2HmB bm` H2[m2H TQ`i2 H� +QM/BiBQM BMBiB�H2X *2H� T2mi TQb2` /2b
/B77B+mHiûb [m�M/ QM /2K�M/2 /^2772+im2` H2 i`�+û /^mM2 bQHmiBQM /^mM2 û[m�iBQM /B77û`2MiB2HH2
bm` mM BMi2`p�HH2 Ӿ HQ`b[m2 H� +QM/BiBQM BMBiB�H2 2bi T`Bb2 2M mM i2KTb bBimû ¨ H^BMiû`B2m` /2 ӾXਲ GǶmiBHBb�iBQM /m HQ;B+B2H 2M �H;ĕ#`2 HBMû�B`2 2bi THmb /B{+BH2X GǶmiBHBb�iBQM /m `�M; /ǶmM2 K�@
i`B+2 MǶ2bi T�b bQmp2Mi miBHBbû2 �HQ`b [mǶ2HH2 T2`K2i /2 `ûTQM/`2 bBKTH2K2Mi ¨ /2 MQK#`2mb2b
[m2biBQMbX
h`QT /2 +�M/B/�ib MǶQMi T�b +QKT`Bb +2 [m2 `2MpQB2 H� +QKK�M/2 2B; /m KQ/mH2 MmKTvXHBM�H;
2i 2M T�`iB+mHB2` M2 b�p2Mi T�b 2ti`�B`2 mM p2+i2m` T`QT`2 �bbQ+Bû ¨ mM2 p�H2m` T`QT`2 /QMMû2 UBH
2bi T2mi āi`2 #QM /2 `�TT2H2` [m2 +2b p2+i2m`b b2 HBb2Mi /�Mb H2b +QHQMM2b /2 H� b2+QM/2 K�i`B+2
`2MpQvû2 T�` H� +QKK�M/2 K2MiBQMMû2 +B@/2bbmbVX
.2 THmb- +2ii2 +QKK�M/2 `2MpQB2 iQmDQm`b mM `ûbmHi�i KāK2 HQ`b[mǶmM2 K�i`B+2 MǶ2bi T�b /B�@
;QM�HBb�#H2X SQm` `ûTQM/`2 ¨ H� [m2biBQM /2 H� /B�;QM�HBb�#BHBiû /ǶmM2 K�i`B+2 +QMM�Bbb�Mi b2b
p�H2m`b T`QT`2b- BH 7�mi /QM+ bQBi ûim/B2` H� /BK2MbBQM /2b bQmb 2bT�+2b T`QT`2b U+2 [mB 2bi �bb2x
bBKTH2 2M miBHBb�Mi /2b `�M;bV- bQBi miBHBb2` mM TQHvMƬK2 �MMmH�i2m` b+BM/û ¨ `�+BM2b bBKTH2b U2i
H¨ 2M+Q`2- H2 HQ;B+B2H T2mi 7�B`2 H2 +�H+mHVXਲ G2 T`Q+û/û /ǶQ`i?QMQ`K�HBb�iBQM /2 :`�K@a+?KB/i TQb2 T`Q#HĕK2 ¨ mM2 T`QTQ`iBQM MQM Mû;HB@
;2�#H2 /2 +�M/B/�ibX *2`i�BMb b2 H�M+2Mi /�Mb /2b +�H+mHb �m i�#H2�m Qm bm` 72mBHH2- 7Q`+ûK2Mi
7�biB/B2mt- �HQ`b [m2 HǶQmiBH BM7Q`K�iB[m2 2bi T�`iB+mHBĕ`2K2Mi BM/B[mû /�Mb +2 +�bXਲ 1M T`Q#�#BHBiûb- H2b bBKmH�iBQMb MmKû`B[m2b bQMi ;ûMû`�H2K2Mi #B2M K2Mû2bX Zm�bBK2Mi �m+mM
+�M/B/�i M2 +Bi2 H� HQB 7�B#H2 /2b ;`�M/b MQK#`2b UQm "B2M�vKû@h+?2#v+?2pV TQm` DmbiB}2`
H2 7�Bi [mǶmM2 KQv2MM2 /2 p�`B�#H2b �Hû�iQB`2b BM/ûT2M/�Mi2b /2 KāK2 HQB /QMM2 mM `ûbmHi�i
T`Q+?2 /2 HǶ2bTû`�M+2 �p2+ mM2 ;`�M/2 T`Q#�#BHBiûX § H� TH�+2- QM � /`QBi ¨ /2b 2tTHB+�iBQMb T2m
+QMp�BM+�Mi2b bm` H2 7�Bi [mǶBH 7�m/`�Bi 7�B`2 mM MQK#`2 BM}MB /Ƕ2tTû`B2M+2b- Qm [m2 H� KQv2MM2
2bi Ŀ THmb Qm KQBMb ŀ H� /û}MBiBQM /2 HǶ2bTû`�M+2w

*QM+HmbBQM
G2 Dm`v 2bi ;HQ#�H2K2Mi b�iBb7�Bi /2b `ûbmHi�ib /m +`m kyRdX .2 i`ĕb #QMM2b T`2bi�iBQMb QMi ûiû
`û�HBbû2b T�` /2b +�M/B/�ib K�Bi`Bb�Mi T�`7�Bi2K2Mi H2b QmiBHb T`�iB[m2b 2i i?ûQ`B[m2b KBb ¨ H2m` /Bb@
TQbBiBQMX AH 2M+Qm`�;2 iQmb H2b 7mim`b +�M/B/�ib ¨ miBHBb2` /2 K�MBĕ`2 `û;mHBĕ`2 HǶQmiBH BM7Q`K�iB[m2
TQm` �TT`û?2M/2` /2 K�MBĕ`2 THmb +QM+`ĕi2 H2b MQiBQMb i?ûQ`B[m2b ûim/Bû2b 2M +Qm`b /2 K�i?ûK�@
iB[m2bX

*QKK2Mi�B`2b K�i?ûK�iB[m2b `2H�iB7b �mt /2mt ûT`2mp2b

�M�Hvb2
G2b i?ûQ`ĕK2b /Ƕ�M�Hvb2 [mB TQ`i2Mi bm` H� `û;mH�`Biû /2b BMiû;`�H2b ¨ T�`�Kĕi`2 Qm bm` H2 +?�TBi`2
amBi2b 2i aû`B2b /2 6QM+iBQMb bQMi ;ûMû`�H2K2Mi +QMMmbX PM MQi2 +2T2M/�Mi- +QKK2 +?�[m2 �MMû2-
/2b Kû+QMM�Bbb�M+2b bm` H2b bû`B2b 2MiBĕ`2b , /û}MBiBQM /m `�vQM /2 +QMp2`;2M+2 U2i MQM T�b H�
Kûi?Q/2 TQm` +�H+mH2` ԇV- KQ/2 /2 +QMp2`;2M+2 /ǶmM2 bû`B2 2MiBĕ`2X *2`i�BMb /ûp2HQTT2K2Mib 2M
bû`B2 2MiBĕ`2 mbm2Hb TQb2Mi T`Q#HĕK2- 2M T`2KB2` HB2m +2mt BKTHB[m�Mi H2b HQ;�`Bi?K2bX S�` �BHH2m`b-
TQm` /ûp2HQTT2` 2M bû`B2 2MiBĕ`2 �	� ਲ ԧ
ϵ UQm �	� ਲ ԧ
ֆ �p2+ Ԛ 2MiB2` M�im`2HV- BH 2bi 2M ;ûMû`�H THmb
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2{+�+2 /2 /û`Bp2` H� bû`B2 2MiBĕ`2 /2 �� ਲ ԧ THmiƬi [m2 /2 T�bb2` T�` H2 /ûp2HQTT2K2Mi /2 	� � ԧ
ռX

AH 2bi HB+Bi2 /2 T`BKBiBp2` mM2 bû`B2 2MiBĕ`2 i2`K2 ¨ i2`K2 c 2M `2p�M+?2 H2 +�H+mH /2
ճ௲Ј ��։�Ј Ԑ։ԧ։ Eԧ

2bi THmb /ûHB+�i- KāK2 2M +QMbB/û`�Mi HǶBMiû;`�H2 bm` <� ԇ<X
G2 Dm`v p2mi BMbBbi2` bm` mM2 i2M/�M+2 [mB b2K#H2 bǶBKTQb2` , BH 2bi i`ĕb /B{+BH2 /ǶQ#i2MB` mM2
/û}MBiBQM T`û+Bb2 /ǶmM2 MQiBQM U2M �H;ĕ#`2 +QKK2 2M �M�Hvb2VX 1M T�`iB+mHB2`- mM2 MQiBQM /B{+BH2 /m
T`Q;`�KK2 2bi H� +QMp2`;2M+2 mMB7Q`K2X aB H2b ûim/B�Mib +QMM�Bbb2Mi /2b Kûi?Q/2b TQm` /ûKQMi`2`
H� +QMp2`;2M+2 mMB7Q`K2 /ǶmM2 bmBi2 /2 7QM+iBQMb UT�` 2t2KTH2- Ŀ QM +?2`+?2 ¨ K�DQ`2` T�` mM2
bmBi2 BM/ûT2M/�Mi2 /2 ԧ [mB +QMp2`;2 p2`b y ŀV- BH 2bi `�`BbbBK2 /ǶQ#i2MB` H� /û}MBiBQM Q`B;BM�H2
2t?�mbiBp2 /2 H� +QMp2`;2M+2 mMB7Q`K2X PM TQm``�Bi +Bi2` #B2M /Ƕ�mi`2b 2t2KTH2bX G2 Dm`v `2;`2ii2
H2 `2H�iB7 K�M[m2 /2 `2+mH bm` HǶ�TTHB+�iBQM /2b i?ûQ`ĕK2bX *2`i�BMb /Bb2Mi , Ŀ QM b2 TH�+2 bm` mM
b2;K2Mi BM+Hmb /�Mb >�� �< ŀ �p�Mi KāK2 /Ƕ�pQB` �TT`û?2M/û H� bBim�iBQMX AHb +?2`+?2Mi ¨ �TTHB[m2`
H2 i?ûQ`ĕK2 /2 +QMp2`;2M+2 /QKBMû2 �HQ`b [mǶmM2 K�DQ`�iBQM /QMM2`�Bi- ûp2Mim2HH2K2Mi- mM K2BHH2m`
`ûbmHi�iX
G� THmT�`i /2b +�M/B/�ib +QMM�Bi H2b +`Biĕ`2b /ǶBMi2`p2`bBQM bû`B2 f BMiû;`�H2 Qm HBKBi2 f BMiû;`�H2
K�Bb MǶmiBHBb2Mi T�b 7Q`+ûK2Mi H2 #QMX aQmHB;MQMb [m2 [m�M/ HǶBMi2`p�HH2 /ǶBMiû;`�iBQM Ӿ 2bi MQM
#Q`Mû2- H� +QMp2`;2M+2 mMB7Q`K2 bm` Ӿ U2i � 7Q`iBQ`B bm` iQmi b2;K2Mi /2 ӾV MǶ2bi T�b mM2 +QM/BiBQM
bm{b�Mi2 /ǶBMi2`p2`bBQMX
G2 +�H+mH /Bzû`2MiB2H 2bi H� T�`iB2 H� KQBMb #B2M K�Bi`Bbû2 /m T`Q;`�KK2 U+2 [mB 2bi `2;`2ii�#H2 TQm`
/2 7mim`b BM;ûMB2m`bVX 6�mi@BH T`û+Bb2` [m2 H2 i?ûQ`ĕK2 /2 *�m+?v@GBTb+?Bix � /2b ?vTQi?ĕb2b- [mǶBH
7�mi b2 TH�+2` bm` mM BMi2`p�HH2 \ G� Kûi?Q/2 /2 p�`B�iBQM /2 H� +QMbi�Mi2 2bi mM QmiBH BM/BbT2Mb�#H2
2i H2b ûim/B�Mib /QBp2Mi b�pQB` Q#i2MB` mM2 2tT`2bbBQM /2b bQHmiBQMb ¨ HǶ�B/2 /ǶBMiû;`�H2b bB H2b
T`BKBiBp2b M2 bQMi T�b +QMMm2bX S�` �BHH2m`b- i`ĕb T2m /2 +�M/B/�ib b�p2Mi /ûi2`KBM2` H2 TH�M
i�M;2Mi 2M mM TQBMi `û;mHB2` /ǶmM2 bm`7�+2 /Ƕû[m�iBQM ԩ � ԕ	ԧ Ԩ
X AHb M2 7QMi T�b /2 /Bzû`2M+2
2Mi`2 H2 ;`�/B2Mi /2 ԕ U7QM+iBQM /2 k p�`B�#H2bV 2i +2HmB /2 ԕ	ԧ Ԩ
 ਲ ԩ U7QM+iBQM /2 j p�`B�#H2bVX
G� `ĕ;H2 /2 H� +?�BM2 2bi i`ĕb K�H K�Bi`Bbû2 UM2 T�`HQMb T�b /2 b2b ?vTQi?ĕb2bV KāK2 /�Mb H2b +�b
H2b THmb bBKTH2bX G2b +Qm`#2b T�`�Kûi`û2b bQMi iQmDQm`b �mbbB T2m �TT`û+Bû2b /2b ûim/B�MibX G2b
ûim/B�Mib QMi TQm`i�Mi /ȿ +`QBb2` 2M +Qm`b /2 T?vbB[m2 /2b 7QM+iBQMb ԣ ޓ ԕऺԧ	ԣ
 Ԩ	ԣ
ԑԘԖԡ
 K�Bb
K�H?2m`2mb2K2Mi BH b2K#H2 2tBbi2` mM2 +HQBbQM ûi�M+?2 2Mi`2 H� T?vbB[m2 2i H2b K�i?ûK�iB[m2bX
�mi`2 2t2KTH2- H� MQiBQM /2 ;`�/B2Mi , BH 2bi +QMMm [m2 +Ƕ2bi mM2 ;`�M/2m` p2+iQ`B2HH2 2M T?vbB[m2-
K�Bb QM H� pQBi T�`7QBb /2p2MB` mM2 [m�MiBiû b+�H�B`2 2M K�i?ûK�iB[m2b 5
lM /2`MB2` TQBMi ¨ bQmHB;M2` , H2b /B{+mHiûb +�H+mH�iQB`2b bm` /2b 2tT`2bbBQMb �H;û#`B[m2b ûHûK2M@
i�B`2bX AH MǶ2bi T�b `�`2 [mǶmM ûim/B�Mi �Bi �+[mBb H2b i2+?MB[m2b /m +�H+mH �bvKTiQiB[m2 K�Bb 7�bb2
/2b 2``2m`b bm` mM +�H+mH /2 7`�+iBQMX *2`i�BMb +�M/B/�ib #HQ[m2Mi bm` /2b +�H+mHb bBKTH2b- +QKK2
H� bQKK2 /2b i2`K2b /ǶmM2 bmBi2 �`Bi?KûiB[m2- �HQ`b [m2 H� bQKK2 /2b i2`K2b /ǶmM2 bmBi2 ;ûQKû@
i`B[m2 2bi 2M ;ûMû`�H +QMMm2 /m KQBMb [m�M/ H2 T`2KB2` i2`K2 p�mi RX 1M}M- 7�mi@BH T`û+Bb2` [m2
HǶ2tT`2bbBQM ԧ ޓ ��ԧ MǶ2bi T�b HBMû�B`2 \

�H;ĕ#`2
G2b ûim/B�Mib- T2mi@āi`2 ¨ H� H2+im`2 /m T`û+û/2Mi `�TTQ`i- +QMM�Bbb2Mi- b�m7 2t+2TiBQM- H2b +`Biĕ`2b
/2 /B�;QM�HBb�iBQMX J�Bb- +QKK2 2M �M�Hvb2- H2 Dm`v 2bi T�`7QBb bm`T`Bb /2 H� /B{+mHiû ¨ `ûTQM/`2
¨ /2b [m2biBQMb ûHûK2Mi�B`2bX
*�H+mH2` H� /BK2MbBQM /ǶmM bQmb@2bT�+2 p2+iQ`B2H Mû+2bbBi2 HǶmiBHBb�iBQM /ǶmM `ûbmHi�i /m +Qm`b , BH M2
bm{i T�b /2 +QKT`2M/`2 H� MQiBQM- BH 7�mi b�pQB` 2M DmbiB}2` HǶ2KTHQB /2 7�ÏQM T`û+Bb2 UT�` 2t2KTH2
¨ HǶ�B/2 /m i?ûQ`ĕK2 /m `�M; Qm /2 HǶmiBHBb�iBQM /2 HǶQ`i?Q;QM�HVX
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G� 7Q`KmH2 /2 +?�M;2K2Mi /2 #�b2 2bi 2M ;ûMû`�H #B2M +QMMm2- K�Bb +Ƕ2bi H� /û}MBiBQM KāK2 /2 H�
K�i`B+2 /ǶmM 2M/QKQ`T?BbK2 [mB TQb2 T`Q#HĕK2X h`QT /2 +�M/B/�ib M2 b�p2Mi T�b /QMM2` H� bB;MB@
}+�iBQM /2b +Q2{+B2Mib /2 H� K�i`B+2 /ǶmM 2M/QKQ`T?BbK2 /�Mb mM2 #�b2 /QMMû2- Qm +QM7QM/2Mi
�p2+ H� i`�MbTQbû2X
G2 HB2M 2Mi`2 H� i`�+2 f H2 /ûi2`KBM�Mi /ǶmM2 K�i`B+2 2i H� bQKK2 f H2 T`Q/mBi /2b p�H2m`b T`QT`2b
MǶ2bi T�b iQmDQm`b +H�B` TQm` H2b +�M/B/�ib- [mB bQmp2Mi miBHBb2Mi H� i`B;QM�HBb�iBQM /�Mb ජ UmM
`ûbmHi�i TQm`i�Mi MQM i`BpB�HV TQm` DmbiB}2` HǶû;�HBiûX _�TT2HQMb [m2 H� /û}MBiBQM /2b p�H2m`b T`QT`2b
+QKK2 `�+BM2b /m TQHvMƬK2 +�`�+iû`BbiB[m2 2i HǶB/2MiB}+�iBQM �m bB;M2 T`ĕb /2b +Q2{+B2Mib /2 /2;`ûԝ ਲ � 2i � �p2+ H� i`�+2 2i H2 /ûi2`KBM�Mi T2`K2ii2Mi bBKTH2K2Mi /2 +QM+Hm`2X
PM `2;`2ii2- +QKK2 H2b �MMû2b T`û+û/2Mi2b- H2 `2+Qm`b [m�bB bvbiûK�iB[m2 �mt K�i`B+2b- T�` 2t2KTH2
TQm` H2b 2M/QKQ`T?BbK2b MBHTQi2MibX AH 2bi 2tTHB+Bi2K2Mi BMb+`Bi /�Mb H2 T`û�K#mH2 /m T`Q;`�KK2
/2 SaA [m2 HǶûim/B�Mi /QBi +?QBbB` H� `2T`ûb2Mi�iBQM H� KB2mt �/�Tiû2 ¨ H� `ûbQHmiBQM /2 HǶ2t2`+B+2X
G2 i?ûQ`ĕK2 bT2+i`�H � mM2 p2`bBQM K�i`B+B2HH2 K�Bb û;�H2K2Mi mM2 `2T`ûb2Mi�iBQM ;ûQKûi`B[m2X §
T2m T`ĕb iQmb H2b +�M/B/�ib +QMM�Bbb2Mi H2 i?ûQ`ĕK2 bT2+i`�H 2i b�p2Mi HǶmiBHBb2` +QKK2 +`Biĕ`2 /2
/B�;QM�HBb�#BHBiûX S�` +QMi`2 HǶ2tBbi2M+2 /ǶmM2 #�b2 Q`i?QMQ`Kû2- Qm THmb ;ûMû`�H2K2Mi HǶQ`i?Q;Q@
M�HBiû /2b bQmb@2bT�+2b T`QT`2b- 2bi bQmp2Mi Mû;HB;û2X
G� K�DQ`Biû /2b +�M/B/�ib MǶ�``Bp2 T�b ¨ BMi2`T`ûi2` ;ûQKûi`B[m2K2Mi H2b �TTHB+�iBQMb HBMû�B`2b- v
+QKT`Bb TQm` H2b ûHûK2Mib /m ;`QmT2 Q`i?Q;QM�H Ԅ	�
X
G2b T`QD2+iBQMb bQMi K�H +QMMm2b 2i Q#i2MB` mM2 /û}MBiBQM +Q``2+i2 /ǶmM2 T`QD2+iBQM 2i mM /2bbBM
TQm` BHHmbi`2` +2 ivT2 /Ƕ�TTHB+�iBQM 2bi /2p2Mm #B2M /B{+BH2X _�TT2HQMb [m2 H2b �TTHB+�iBQMb HBMû�B`2b
[mB QMi mM2 /û}MBiBQM ;ûQKûi`B[m2 bQMi `û;mHBĕ`2K2Mi miBHBbûb TQm` 7Qm`MB` /2b 2t2KTH2bf+QMi`2@
2t2KTH2b Qm TQm` �#Q`/2` mM 2t2`+B+2X
1M}M- H¨ 2M+Q`2- mM2 i2M/�M+2 BM[mBûi�Mi2 b2K#H2 �TT�`�Bi`2 , H2 K�MB2K2Mi /2b MQK#`2b +QKTH2t2b
/2pB2Mi /2 THmb 2M THmb /B{+BH2X .QMMQMb mM �p2`iBbb2K2Mi +H�B` , HǶ�MMû2 T`Q+?�BM2 H2b +QKTûi2M+2b
bm` H2b MQK#`2b +QKTH2t2b b2`QMi THmb bvbiûK�iB[m2K2Mi ûp�Hmû2bX

S`Q#�#BHBiûb
*2ii2 T�`iB2 /QMM2 HB2m- �TT`QtBK�iBp2K2Mi- ¨ /2mt ivT2b /Ƕ2t2`+B+2bX
G2b T`2KB2`b +QKTQ`i2Mi H� T`ûb2Mi�iBQM /ǶmM2 2tTû`B2M+2 2i bQmp2Mi HǶûim/2 /ǶmM2 p�`B�#H2 �Hû�iQB`2
�bbQ+Bû2X G� +QKTûi2M+2 KQ/ûHBb2` 2bi /QM+ T�`iB+mHBĕ`2K2Mi ûp�Hmû2X *2T2M/�Mi- H2b ûim/B�Mib bQMi
bm`T`Bb [mǶQM H2m` /2K�M/2 /2 T`û+Bb2` HǶmMBp2`b +?QBbBX AH M2 bǶ�;Bi T�b /2 [m2biBQMb i?ûQ`B[m2b bm`
H� i?ûQ`B2 /2b T`Q#�#BHBiûb , BH v � bQmp2Mi THmbB2m`b KQ/ûHBb�iBQMb /Bzû`2Mi2b /ǶmM KāK2 T`Q#HĕK2-
Qɍ HǶ2t�KBM�i2m` bmBp`� 2M ;ûMû`�H H2 +?QBt /m +�M/B/�iX
h`QT bQmp2Mi- H2b +�M/B/�ib M2 T2Mb2Mi T�b bTQMi�MûK2Mi ¨ miBHBb2` H� 7Q`KmH2 /2b T`Q#�#BHBiûb
iQi�H2bX *Ƕ2bi TQm`i�Mi mM ûHûK2Mi +Hû /�Mb H� `ûbQHmiBQM /ǶmM ;`�M/ MQK#`2 /Ƕ2t2`+B+2b /2 T`Q#�@
#BHBiûbX
G2b b2+QM/b 2t2`+B+2b bQMi THmb �M�HviB[m2b U+�H+mHb /Ƕ2bTû`�M+2- /2 7QM+iBQMb ;ûMû`�i`B+2b- 2KTHQB
/2 HǶBMû;�HBiû /2 "B2M�vKû@h+?2#v+?2zwVX G2b +�M/B/�ib bQMi THmb ¨ HǶ�Bb2 bm` +2b [m2biBQMb b�m7
[m�M/ BH bǶ�;Bi /2 T`û+Bb2` H2b ?vTQi?ĕb2b /2b i?ûQ`ĕK2b 2i /2b /û}MBiBQMb U2tBbi2M+2 /ǶmM2 2bTû`�M+2-
BMû;�HBiû /2 J�`FQpwVX
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S?vbB[m2@+?BKB2

S`ûb2Mi�iBQM /2b ûT`2mp2b

S?vbB[m2@+?BKB2 R
GǶûT`2mp2 T?vbB[m2@+?BKB2 R 2bi mM2 ûT`2mp2 b�Mb T`ûT�`�iBQM- �m +Qm`b /2 H�[m2HH2 HǶû+?�M;2 �p2+
H2 Dm`v /m`2 mM T2m THmb /2 k8 KBMmi2bX *2ii2 ûT`2mp2 2bi +QMÏm2 TQm` ûp�Hm2` 2M T`BQ`Biû H� K�Bi`Bb2
/2b +QKTûi2M+2b bǶ�TT`QT`B2`- �M�Hvb2` 2i +QKKmMB[m2` T�` H2b +�M/B/�ibX
§ +2ii2 }M- H2b bmD2ib TQbûb bQMi +QMbiBimûb /ǶmM 2t2`+B+2 mMB[m2- +QMi2tim�HBbû 2i T`Q;`2bbB7- TQ`i�Mi
bm` mM2 Qm THmbB2m`b T�`iB2b /2b T`Q;`�KK2b /2 T?vbB[m2@+?BKB2 bǶ�TTHB[m�Mi 2M +H�bb2b /2 S*aA
2i /2 SaA UH2b �bT2+ib 2tTû`BK2Mi�mt 7QMi T�`iB2 BMiû;`�Mi2 /m /QK�BM2 /ǶBMi2``Q;�iBQMVX GǶûMQM+û
+QKTQ`i2 2Mi`2 j 2i e [m2biBQMb- H� T`2KBĕ`2 /Ƕ2Mi`2 2HH2b ûi�Mi iQmDQm`b mM2 [m2biBQM /2 +Qm`b Qm
/Ƕ�TTHB+�iBQM /B`2+i2 /m +Qm`bX G2b [m2biBQMb bmBp�Mi2b T2`K2ii2Mi �m Dm`v /Ƕ�TT`û+B2` H� +�T�+Biû
/2b +�M/B/�ib ¨ bǶ�TTmv2` bm` H2m`b +QMM�Bbb�M+2b 2i b�pQB`@7�B`2 TQm` bǶ�/�Ti2` ¨ /2b bBim�iBQMb
MQmp2HH2b c HǶ�M�Hvb2 T?vbB[m2- HǶ2bT`Bi /ǶBMBiB�iBp2 2i H� `B;m2m` /2 H� /ûK�`+?2 /QBp2Mi �HQ`b āi`2
KBb 2M �p�MiX
�m +Qm`b /2 HǶûT`2mp2- /2mt 7Q`KmH�B`2b bQMi KBb ¨ H� /BbTQbBiBQM /2b +�M/B/�ib , mM 7Q`KmH�B`2
/Ƕ�M�Hvb2 p2+iQ`B2HH2- �BMbB [mǶmM 7Q`KmH�B`2 /2 T?vbB[m2 `2;`QmT�Mi H2b /Bzû`2Mi2b HQBb 2i 7Q`KmH2b
ě `2M+QMi`û2b /�Mb H2 T`Q;`�KK2 ě K�Bb MQM 2tB;B#H2b U`2H�iBQMb /2 T�bb�;2 TQm` H2 +?�KT
ûH2+i`QK�;MûiB[m2- 7Q`KmH2b /2 +QMDm;�BbQM /2b H2MiBHH2b KBM+2bwVX GǶQmiBH BM7Q`K�iB[m2 MǶ2bi T�b
2tTHQBiû /�Mb +2ii2 ûT`2mp2X G2b +�M/B/�ib T2mp2Mi āi`2 �K2Mûb ¨ miBHBb2` H2m` +�H+mH�i`B+2 T2`@
bQMM2HH2 bm` �miQ`Bb�iBQM /m Dm`v c Mû�MKQBMb- mM2 ûp�Hm�iBQM +Q``2+i2 /2 HǶQ`/`2 /2 ;`�M/2m` /2b
p�H2m`b �ii2M/m2b 2bi H2 THmb bQmp2Mi bm{b�Mi2 U2i �TT`û+Bû2VX

S?vbB[m2@+?BKB2 k
GǶûT`2mp2 /2 T?vbB[m2@+?BKB2 k ûp�Hm2 H2b +QKTûi2M+2b bmBp�Mi2b , �miQMQKB2 2i BMBiB�iBp2- �TT`Q@
T`B�iBQM /2b /Q+mK2Mib Qm �TTHB+�iBQMb 7Qm`MBb HQ`b /2 H� T`ûT�`�iBQM- +QKKmMB+�iBQMX
GǶûT`2mp2 +QKTQ`i2 mM2 /2KB@?2m`2 /2 T`ûT�`�iBQMX lM Q`/BM�i2m` bm` H2[m2H 2bi MQi�KK2Mi BMb@
i�HHû Tvi?QM 2bi ¨ H� /BbTQbBiBQM /m +�M/B/�iX G2 +�M/B/�i /BbTQb2 /2 b� +�H+mH�i`B+2 T2`bQMM2HH2
TQm` iQmi2 H� /m`û2 /2 HǶûT`2mp2 Uv +QKT`Bb H2 T�bb�;2 �m i�#H2�mV , BH 2bi /QM+ BKTû`�iB7 /2 p2MB`
�p2+ b� +�H+mH�i`B+2X
GǶûMQM+û /QMMû �m +�M/B/�i iB2Mi bm` mM2 T�;2 �m K�tBKmKX
G� ;`�M/2 K�DQ`Biû /2b bmD2ib +QKTQ`i2 /2b /Q+mK2Mib +QKTHûK2Mi�B`2b BM+Hmb /�Mb HǶûMQM+û Qm
#B2M 7Qm`MBb bm` Q`/BM�i2m`X
*2b /Q+mK2Mib bQMi T�` 2t2KTH2 /2b /B�TQbBiBp2b- pB/ûQb- /Q+mK2Mib i2+?MB[m2b- 2ti`�Bib /Ƕ�`iB+H2b
Qm /ûKQMbi`�iBQMb ¨ +QKK2Mi2`- �TTHB+�iBQMb BM7Q`K�iB[m2b +QKK2 T�` 2t2KTH2 /2b b+`BTib Svi?QM
¨ 2tû+mi2`X AHb bQMi 7Qm`MBb /ĕb H2 /û#mi /2 H� T`ûT�`�iBQMX AHb T2mp2Mi û;�H2K2Mi āi`2 +QMbmHiûb
HB#`2K2Mi T2M/�Mi HǶ2tTQbû �m i�#H2�mX
G2b /QK�BM2b �#Q`/ûb T2mp2Mi āi`2 +?QBbBb T�`KB MǶBKTQ`i2 [m2HH2 `m#`B[m2 /m T`Q;`�KK2 /2b
/2mt �MMû2b /2 H� }HBĕ`2 SaA `2i2Mm TQm` H2 +QM+Qm`b U¨ HǶ2t+HmbBQM /2 H� +?BKB2 Q`;�MB[m2 2i /2b
Kû+�MBbK2b `û�+iBQMM2HbVX
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lM bmD2i iQm`M2 �miQm` /Ƕ�m KQBMb /2mt [m2biBQMb `2H�iBp2b H2 THmb bQmp2Mi ¨ mM i?ĕK2 /m T`Q@
;`�KK2 c bB H� T`Q#HûK�iB[m2 T`ûb2Miû2 H2 T2`K2i- /Ƕ�mi`2b �bT2+ib /m T`Q;`�KK2 T2mp2Mi āi`2
�#Q`/ûbX lM bmD2i T2mi TQ`i2` 2t+HmbBp2K2Mi bm` /2 H� +?BKB2- [mB 2bi i`�Biû2 +QKK2 iQmi2 �mi`2
`m#`B[m2 /m T`Q;`�KK2X
G2 Dm`v �ii2M/ /2b +�M/B/�ib [mǶBHb T`ûb2Mi2Mi H2m` bmD2i , BHb /QBp2Mi 2M [m2H[m2b T?`�b2b /ûi�BHH2`
H� T`Q#HûK�iB[m2 �#Q`/û2- H� M�im`2 2i H2 +QMi2Mm /2b /Q+mK2Mib 7Qm`MBb 2i bm++BM+i2K2Mi DmbiB}2`
/2 HǶmiBHBiû /2b [m2biBQMb TQbû2bX
G2b +QMM�Bbb�M+2b M2 bQMi T�b /B`2+i2K2Mi i2biû2b �m +Qm`b /2 +2ii2 ûT`2mp2 c H2b TH�M+?2b T`QTQbû2b
T2mp2Mi ûp2Mim2HH2K2Mi +QKTQ`i2` /2b `�TT2Hb /2 +Qm`b- �}M /2 T2`K2ii`2 mM2 BKK2`bBQM THmb
`�TB/2 /�Mb H2 bmD2iX
G2 +Qm`b M2 +QMbiBim2 T�b mM2 #�b2 /2 `2THB TQm` H2b +�M/B/�ib- [mB /QBp2Mi `2bi2` +QM+2Mi`ûb bm` H�
T`Q#HûK�iB[m2 T`QTQbû2X *2`i�BMb TQBMib /m +Qm`b T2mp2Mi Mû�MKQBMb āi`2 bQmH2pûb ¨ H� /2K�M/2
/2 HǶ2t�KBM�i2m`X

�M�Hvb2 ;HQ#�H2 /2b `ûbmHi�ib

S?vbB[m2@+?BKB2 R
G2 Dm`v � 2m H2 TH�BbB` /Ƕ�bbBbi2` ¨ /2b T`2bi�iBQMb /2 i`ĕb ?�mi MBp2�m- K�Bb /ûTHQ`2 û;�H2K2Mi mM2
�m;K2Mi�iBQM /2 H� T`QTQ`iBQM /2 +�M/B/�ib M2 K�Bi`Bb�Mi T�b +2`i�BMb +QM+2Tib 7QM/�K2Mi�mt
/m T`Q;`�KK2 /2 T?vbB[m2@+?BKB2X G2b +�M/B/�ib b2K#H2Mi �bb2x ¨ HǶ�Bb2 2M ûH2+i`QMB[m2 2i 2M
ûH2+i`QK�;MûiBbK2 U?Q`b BM/m+iBQM 2i QM/2bVX � +QMi`�`BQ- BHb `ûmbbBbb2Mi 2M KQv2MM2 KQBMb #B2M
bm` H2b bmD2ib i`�Bi�Mi /2 Kû+�MB[m2 UT`Q;`�KK2 /2 T`2KBĕ`2 �MMû2V 2ifQm /2 T?vbB[m2 /2b QM/2bX
*QM+2`M�Mi H� 7Q`K2- H2b +�M/B/�ib 7QMi #B2M H� T�`i /2b +?Qb2b 2Mi`2 +2 [mB /QBi āi`2 û+`Bi �m i�#H2�m
2i +2 [mB T2mi āi`2 2tTHB[mû Q`�H2K2Mi ¨ HǶ2t�KBM�i2m`X G2b b+?ûK�b 2i H2b ;`�T?2b bQMi T�`7QBb
`û�HBbûb /2 7�ÏQM i`QT �TT`QtBK�iBp2 c H2b +�M/B/�ib- +`Qv�Mi Ŀ ;�;M2` /m i2KTb ŀ- b2 TûM�HBb2Mi
�HQ`b 2mt@KāK2b +�` BHb QMi 2MbmBi2 THmb /2 /B{+mHiûb ¨ bǶ�TTmv2` bm` +2b ûHûK2Mib TQm` +QMbi`mB`2
H2m` `�BbQMM2K2MiX hQmDQm`b bQmb +2 KāK2 T`ûi2ti2- H2 Dm`v � +QMbi�iû ¨ /2 MQK#`2mb2b `2T`Bb2b
[m2 +2`i�BMb +�M/B/�ib M2 HBb2Mi T�b +Q``2+i2K2Mi H2b ûMQM+ûb 2i b2 T`û+BTBi2Mi /�Mb H2m`b `ûTQMb2bX
AH BKTQ`i2 /QM+ /2 `�TT2H2` [mǶBH MǶ2bi T�b Mû+2bb�B`2 /2 i`�Bi2` HǶBMiû;`�HBiû /m bmD2i TQm` Q#i2MB`
mM2 Ui`ĕbV #QMM2 MQi2X
GǶ�miQMQKB2 2i HǶBMBiB�iBp2 /2b +�M/B/�ib bQMi /2b +`Biĕ`2b BKTQ`i�Mib /2 HǶûp�Hm�iBQMX G2b ûMQM+ûb
bQMi 2M 2z2i +QMÏmb /2 7�ÏQM ¨ H�Bbb2` /2b HB#2`iûb �mt +�M/B/�ib- bm` H2 T�`�Kûi`�;2 /m T`Q#HĕK2 2i
bm` H� bi`�iû;B2 /2 `ûbQHmiBQM ¨ �/QTi2`- 2Mi`2 �mi`2bX �mbbB- H2 Dm`v `2;`2ii2 7Q`i2K2Mi [m2 +2`i�BMb
+�M/B/�ib- 2M K�M[m2 /ǶB/û2b /2 `ûTQMb2- �/QTi2Mi mM2 �iiBim/2 �ii2MiBbi2 , mM Q`�H MǶ2bi T�b mM2
F?ƬHH2 2i H2b 2t�KBM�i2m`b MǶBM/B[m2`QMi D�K�Bb 2t�+i2K2Mi H� K�`+?2 ¨ bmBp`2 5 1M `2p�M+?2- H2b
[m2biBQMb TQbû2b �m +Qm`b /2 HǶQ`�H QMi bQmp2Mi TQm` #mi /2 U`2VK2ii`2 H2b +�M/B/�ib bm` mM2 TBbi2
T2`iBM2Mi2X

S?vbB[m2@+?BKB2 k

1MpB`QM k8W /2b +�M/B/�ib Q#iB2MM2Mi mM2 MQi2 2Mi`2 R8 2i kyX § HǶQTTQbû- k8W /2b +�M/B/�ib
MǶ�``Bp2Mi T�b pû`Bi�#H2K2Mi ¨ 2Mi`2` /�Mb mM2 T`Q#HûK�iB[m2 /QMMû2 K�H;`û H2b [m2biBQMb /2
HǶBMi2``Q;�i2m`X
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G� /Bb+`BKBM�iBQM 2Mi`2 H2b +�M/B/�ib b2 7�Bi 2Mi`2 �mi`2b T�` ,ਲ H� +QKKmMB+�iBQM

mM bmD2i ¨ T`ûb2Mi2`- b2b /Q+mK2Mib- H2b `û�+iBQMb �mt [m2biBQMb- H2b 2Mb2B;M2K2Mib iB`ûb /2b
/Bp2`b /Q+mK2Mib Qm �TTHB+�iBQMb /m bmD2i c QM pQBi i`QT bQmp2Mi /2b +�M/B/�ib /ûK�``2` H2m`
T`2bi�iBQM T�` mM +�H+mH b�Mb 7Qm`MB` �m+mM2 2tTHB+�iBQM cਲ HǶBMBiB�iBp2

bQM �#b2M+2 2bi #B2M 2Mi2M/m b�M+iBQMMû2- mM2 BM/B+�iBQM T2mi U2i /QBiV T2`K2ii`2 �m +�M/B/�i
/2 `2T`2M/`2 HǶBMBiB�iBp2X *2`i�BM2b TH�M+?2b H�Bbb2Mi mM2 ;`�M/2 TH�+2 ¨ HǶBMBiB�iBp2- [mǶBH 7�mi
/QM+ /ûp2HQTT2`X AH MǶ2bi T�b BMi2`/Bi T�` 2t2KTH2 /Ƕûp�Hm2` mM2 ûT�Bbb2m` /2 T2�m- /2 i2Mi2`
iQmi2 �TTHB+�iBQM MmKû`B[m2 T2`K2ii�Mi /2 T`û+Bb2` H2 +?�KT /2b ?vTQi?ĕb2b cਲ HǶ�TT`QT`B�iBQM

H2 Dm`v `2;`2ii2 2M+Q`2 +2ii2 �MMû2 /2b T`2bi�iBQMb [mB M2 7QMi `û7û`2M+2 ¨ �m+mM /2b bmTTQ`ib
T`QTQbûbX .2b T?QiQb- mM2 pB/ûQ /QBp2Mi bmb+Bi2` mM +2`i�BM BMiû`āi c QM �ii2M/ /QM+ �m KBMBKmK
mM +QKK2Mi�B`2 HQ`b /2 H� T`ûb2Mi�iBQMX

1M}M- H2b +�M/B/�ib /QBp2Mi āi`2 T2`bm�/ûb [m2 HǶQ#D2+iB7 /m Dm`v- T�` H2b [m2biBQMb Qm H2b `2K�`[m2b
7Q`KmHû2b- 2bi /2 H2b ûp�Hm2` �p2+ #B2Mp2BHH�M+2 K�Bb Dmbi2bb2 2i `B;m2m`X

*QKK2Mi�B`2b bm` H2b `ûTQMb2b �TTQ`iû2b 2i +QMb2BHb �mt 7mim`b +�M/B/�ib
G2b `2K�`[m2b [mB bmBp2Mi QMi TQm` Q#D2+iB7 /2 `2H2p2` H2b 2``2m`b 7`û[m2Mi2b bm` +2`i�BM2b T�`iB2b /m
T`Q;`�KK2 K�Bb M2 /QBp2Mi T�b Q++mHi2` H2 7�Bi [m2 H2b T`2bi�iBQMb /2b +�M/B/�ib bQMi ;HQ#�H2K2Mi
b�iBb7�Bb�Mi2b 2i /2 #QM MBp2�mX

_2K�`[m2b ;ûMû`�H2b
AH +QMpB2Mi /2 T�`H2` /2 K�MBĕ`2 �m/B#H2 2i /2 /û`QmH2` bQM `�BbQMM2K2Mi bm` mM i�#H2�m bi`m+im`û
2i Q`;�MBbûX G2b `ûTQMb2b �TTQ`iû2b HQ`b /2 HǶQ`�H /QBp2Mi bvbiûK�iB[m2K2Mi āi`2 DmbiB}û2bX G2 Dm`v
p�HQ`Bb2 H2b +�M/B/�ib T`2M�Mi mM i2KTb `�BbQMM�#H2 /2 `û~2tBQM �p�Mi /2 `ûTQM/`2 TQm` �TTQ`i2`
mM2 `ûTQMb2 �`;mK2Miû2X G2 i2KTb /2 HǶûT`2mp2 b2 /QBi /Ƕāi`2 mM û+?�M;2 +QMbi`m+iB7X
G2b +�M/B/�ib /QBp2Mi KQMi`2` mM2 iQi�H2 K�Bi`Bb2 /2b ;`�M/2m`b T?vbB[m2b 2i /2b /BK2MbBQMb �bbQ@
+Bû2b UH2b +QM7mbBQMb 2Mi`2 TmBbb�M+2 bm`7�+B[m2- TmBbb�M+2- ûM2`;B2 bQMi T�` 2t2KTH2 i`ĕb 7`û[m2Mi2bVX
.�Mb H2 bQm+B /ǶûpBi2` /2b 2``2m`b /Ƕ?QKQ;ûMûBiû- BH 2bi i`ĕb 7Q`i2K2Mi /û+QMb2BHHû /2 KûH�M;2` /2b
;`�M/2m`b MmKû`B[m2b 2i HBiiû`�H2b HQ`b /2b +�H+mHbX
G2b b+?ûK�b T`QTQbûb /QBp2Mi āi`2 T`QT`2b 2i +H�B`b- H2b ;`�T?2b HBbB#H2b �p2+ /2b ;`�M/2m`b B/2MiB}û2b
bm` H2b �t2bX
G2b [m2biBQMb [m�HBi�iBp2b- MQi�KK2Mi +2HH2b /2K�M/�Mi /2 +QKK2Mi2` /2b +Qm`#2b 7Qm`MB2b T�`
HǶûMQM+û- /QBp2Mi /QMM2` HB2m ¨ /2b /ûp2HQTT2K2Mib T`û+Bb- H2 THmb bQmp2Mi 2M HB2M �p2+ H2b `ûbmHi�ib
/ûD¨ Q#i2MmbX G2 Dm`v M2 b2 b�iBb7�Bi ûpB/2KK2Mi T�b /2 `ûTQMb2b i`BpB�H2b- b2 HBKBi�Mi ¨ Ŀ H� ;`�M/2m`
u �m;K2Mi2 HQ`b[m2 H� ;`�M/2m` s �m;K2Mi2 ŀX

"BH�Mb K�+`Qb+QTB[m2b
G2 Dm`v � MQiû �p2+ b�iBb7�+iBQM [m2 H2b +�M/B/�ib bQMi THmb ¨ HǶ�Bb2 �p2+ H2b MQiBQMb /2 bvbiĕK2b
Qmp2`ibf72`KûbX G2b bvbiĕK2b +?QBbBb TQm` H� `û�HBb�iBQM /2 #BH�Mb bQMi KB2mt /û}MBb [m2 HQ`b /2b
T`û+û/2Mi2b b2bbBQMbX



*QM+Qm`b *2Mi`�H2@amTûH2+ kyRd }HBĕ`2 SaA

S?vbB[m2@+?BKB2 PĜk3

G2b +�M/B/�ib /QBp2Mi 7�B`2 T`2mp2 /2 #QM b2Mb HQ`b /m +?QBt /m ivT2 /2 #BH�M ¨ K2ii`2 2M ƾmp`2 ,
TQm` /ûi2`KBM2` mM2 TmBbb�M+2- BH T�`�Bi � T`BQ`B THmb 2{+�+2 /Ƕ2z2+im2` mM #BH�M /ǶûM2`;B2 [m2 /2
[m�MiBiû /2 KQmp2K2MiX
G� MQi�iBQM /Bzû`2MiB2HH2 /�Mb H2b #BH�Mb 2bi bQmp2Mi bQm`+2 /2 +QM7mbBQM Up�`B�iBQM 2Mi`û2fbQ`iB2 \
i2KTQ`2HH2 \ bT�iB�H2 \VX
G� `2H�iBQM /2 "2`MQmHHB 2bi #B2M +QMMm2 /2b +�M/B/�ibX 1M `2p�M+?2- H2b +QM/BiBQMb /Ƕ�TTHB+�iBQMb
ě HQ`b[mǶ2HH2b bQMi +Biû2b ě bQMi ;ûMû`�H2K2Mi +Biû2b T�`iB2HH2K2Mi 2i pû`B}û2b �p2+ T2m /2 Ŀ #QM
b2Mb ŀX

*?BKB2
*2 /QK�BM2 2bi i`ĕb +HBp�Mi /m TQBMi /2 pm2 /2b +�M/B/�ibX G2 Dm`v M2 T2mi [mǶBMbBbi2` bm` H2 7�Bi
[m2 /2b [m2biBQMb /2 +?BKB2 T2mp2Mi BMi2`p2MB` HQ`b /2 HǶQ`�H 2i [mǶBH +QMpB2Mi /2 M2 T�b Mû;HB;2`
+2ii2 T�`iB2X

*QMp2`bBQM /2 TmBbb�M+2
G2b T`2bi�iBQMb /2b +�M/B/�ib bQMi /2 [m�HBiû i`ĕb BMû;�H2- b�Mb /2KB@K2bm`2X
Zm2H[m2b MQiBQMb bm` H2b 7QM+iBQMb Tû`BQ/B[m2b T2mp2Mi bǶ�pû`2` miBH2bX S�` 2t2KTH2- H� /û`Bpû2 /ǶmM
bB;M�H Tû`BQ/B[m2 +QM/mBi ¨ mM bB;M�H �Hi2`M�iB7- /QM+ /2 p�H2m` KQv2MM2 MmHH2X

úH2+i`QK�;MûiBbK2
GǶûim/2 /2 HǶBM/m+iBQM TQb2- +QKK2 iQmDQm`b- /2 ;`Qb T`Q#HĕK2b �mt +�M/B/�ib , HǶ�M�Hvb2 [m�HBi�iBp2
T?vbB[m2 2bi �m KB2mt BM+QKTHĕi2- H2b bm`7�+2b M2 bQMi T�b Q`B2Miû2b 2i H2b b+?ûK�b û[mBp�H2Mib M2
bQMi T�b i`�+ûbX G2 Dm`v �ii2M/ /2 M2ib T`Q;`ĕb bm` +2ii2 T�`iB2X
GǶ2tTHQBi�iBQM /2b +�`i2b /2 +?�KT UBM+Hm�Mi HǶmiBHBb�iBQM /2b bvKûi`B2bV 2bi bQmp2Mi �TT`QtBK�iBp2X
�ii2MiBQM ¨ HǶmiBHBb�iBQM /2 HǶ�/D2+iB7 +QMbi�Mi- [mB T`āi2 T�`7QBb ¨ +QM7mbBQM , TQm` mM +?�KT- BH 2bi
T`û7û`�#H2 /2 T`BpBHû;B2` HǶmiBHBb�iBQM /2b �/D2+iB7b mMB7Q`K2 2ifQm bi�iBQMM�B`2X
G2b KBHB2mt 72``QK�;MûiB[m2b bQMi 7QM/�K2Mi�H2K2Mi MQM HBMû�B`2b- +QKK2 2M �ii2bi2Mi H2b +v+H2b
/Ƕ?vbiû`ûbBb [mB H2b +�`�+iû`Bb2MiX lM2 ?vTQi?ĕb2 /2 +QKTQ`i2K2Mi HBMû�B`2- ?QKQ;ĕM2 2i BbQi`QT2
� /QM+ Mû+2bb�B`2K2Mi mM2 p�HB/Biû HBKBiû2

úH2+i`QMB[m2
G2b 2t2`+B+2b T`QTQbûb ¨ HǶQ`�H i2M/2Mi ¨ HBKBi2` H2b +�H+mHb 2i ¨ pû`B}2` H� #QMM2 +QKT`û?2MbBQM
/2b MQiBQMb 7QM/�K2Mi�H2bX
G2b KQMi�;2b /BpBb2m`b /2 i2MbBQM 2i /2 +Qm`�Mi bQMi bQmp2Mi i`ĕb miBH2b TQm` ûpBi2` H2b +�H+mHb
7�biB/B2mtX
G2b MQiBQMb /2 #�M/2 T�bb�Mi2- 7�+i2m` /2 [m�HBiû- TmHb�iBQMb /2 +QmTm`2 Qm /2 `ûbQM�M+2 bQMi
bQm`+2 /2 +QM7mbBQM �mT`ĕb /2b +�M/B/�ibX
GǶûim/2 /m 7QM+iBQMM2K2Mi /2b Qb+BHH�i2m`b [m�bB@bBMmbQś/�mt 2bi ;ûMû`�H2K2Mi #B2M `û�HBbû2X 1M
`2p�M+?2- +2HH2 /2b Qb+BHH�i2m`b ¨ `2H�t�iBQM TQb2 /�p�Mi�;2 /2 /B{+mHiûbX



*QM+Qm`b *2Mi`�H2@amTûH2+ kyRd }HBĕ`2 SaA

S?vbB[m2@+?BKB2 PĜkN

Jû+�MB[m2
G2b +�M/B/�ib M2 /QBp2Mi T�b Qm#HB2` [mǶBH +QMpB2Mi /2 /û}MB` bQB;M2mb2K2Mi H2 bvbiĕK2 ûim/Bû 2i
[m2- mM Qm /2b b+?ûK�b +H�B`b 7�+BHBi2Mi ;`�M/2K2Mi H� `ûbQHmiBQM /2 T`Q#HĕK2b 2M Kû+�MB[m2X
.2 7�ÏQM �bb2x bm`T`2M�Mi2- H2 T�`�Kûi`�;2 /2b bvbiĕK2b K�bb2@`2bbQ`i T2mi TQb2` /2 ;`Qbb2b /B7@
}+mHiûb , +2`i�BMb +�M/B/�ib QMi T�` 2t2KTH2 /m K�H ¨ /BbiBM;m2` HQM;m2m` ¨ pB/2 2i HQM;m2m` ¨
HǶû[mBHB#`2 5
G2 T`BM+BT2 7QM/�K2Mi�H /2 H� /vM�KB[m2 MǶ2bi T�b H� b2mH2 Kûi?Q/2 2MpBb�;2�#H2 /�Mb HǶûim/2
/ǶmM T`Q#HĕK2 /QMMû , H2b i?ûQ`ĕK2b ûM2`;ûiB[m2b T2`K2ii2Mi bQmp2Mi /Ƕ�#QmiB` `�TB/2K2Mi 5

S?ûMQKĕM2b /2 i`�MbTQ`i
"2�m+QmT /2 +�M/B/�ib +QMM�Bbb2Mi /2b û[m�iBQMb T�` +ƾm` Uû[m�iBQM /2 H� /BzmbBQM i?2`KB[m2 T�`
2t2KTH2V 2i p2mH2Mi H2b miBHBb2` ¨ iQmi T`BtX *2HH2b@+B M2 bQMi T�b 7Q`+ûK2Mi Mû+2bb�B`2b ¨ HǶûim/2
T`QTQbû2 , �BMbB- 2M +�b /2 /ûTH�+2K2Mi ;HQ#�H /2 K�iBĕ`2- H� +QM/m+iBQM i?2`KB[m2 T�bb2 bQmp2Mi
�m b2+QM/ TH�M 2i /Ƕ�mi`2b i?ûQ`ĕK2b ûM2`;ûiB[m2b T2mp2Mi bǶ�pû`2` #B2M THmb miBH2b U+QKK2 H2
T`2KB2` T`BM+BT2 BM/mbi`B2HVX
G� MQiBQM /2 `ûbBbi�M+2 U?v/`�mHB[m2- i?2`KB[m2 Qm /2 /BzmbBQM- 2M `û;BK2 bi�iBQMM�B`2 Qm [m�bB@
bi�iBQMM�B`2V- 2bi bQmb@2KTHQvû2 , 2HH2 bBKTHB}2 TQm`i�Mi MQK#`2 /2 `ûbQHmiBQMb- bm`iQmi /�Mb H2
+�/`2 /ǶmM Q`�H b�Mb T`ûT�`�iBQM 5 GQ`b /2 H� /ûi2`KBM�iBQM /2 H� `ûbBbi�M+2 i?2`KB[m2 UQm ?v@
/`�mHB[m2V /ǶmM bvbiĕK2- BH +QMpB2Mi /2 M2 T�b Qm#HB2` [m2 H2 T`Q#HĕK2 /QBi āi`2 KBb 2M û[m�iBQMb
2M 7�Bb�Mi �ii2MiBQM ¨ HǶQ`B2Mi�iBQM `2H�iBp2 /m ~mt i?2`KB[m2 2i /2 H� /Bzû`2M+2 /2 i2KTû`�im`2
�TTHB[mû2 UQm /m /û#Bi pQHmKB[m2 2i /2 H� /Bzû`2M+2 /2 T`2bbBQM BKTQbû2VX
GǶûp�Hm�iBQM /2 HǶQ`/`2 /2 ;`�M/2m` /m MQK#`2 /2 _2vMQH/b /ǶmM û+QmH2K2Mi 2bi ;ûMû`�H2K2Mi
#B2M `û�HBbû2X 1M `2p�M+?2- HǶBMi2`T`ûi�iBQM T?vbB[m2 /2 HǶQ`/`2 /2 ;`�M/2m` Q#i2Mm 2bi bQmp2Mi
7�Mi�BbBbi2 , #2�m+QmT /2 +�M/B/�ib T2Mb2Mi [m2 H� p�H2m` ԇԔ � ���� 2bi iQmDQm`b mM2 p�H2m` +`BiB[m2-
BM/ûT2M/�KK2Mi /m T`Q#HĕK2 ûim/BûX

S?vbB[m2 /2b QM/2b
G2 Dm`v M2 T2mi [m2 +QMb2BHH2` �mt +�M/B/�ib /Ƕ�pQB` H2b B/û2b +H�B`2b +QM+2`M�Mi H� `2+QMM�Bbb�M+2
/2b QM/2b Ŀ mbm2HH2b ŀ , QM/2b TH�M2b T`Q;`2bbBp2b ?�`KQMB[m2b- QM/2b bi�iBQMM�B`2b T�` 2t2KTH2X
lM 2t2`+B+2 bm` H2b QM/2b M2 +QKK2M+2 T�b Q#HB;�iQB`2K2Mi T�` HǶûi�#HBbb2K2Mi /ǶmM2 û[m�iBQM /2
T`QT�;�iBQM , BH 7�mi �mbbB āi`2 +�T�#H2 /2 /Bb+mi2` /2 H� M�im`2 /2b QM/2b ¨ T�`iB` bBKTH2K2Mi /ǶmM2
`2H�iBQM /2 /BbT2`bBQMX
G2b T`QT`Bûiûb /2b QM/2b ûH2+i`QK�;MûiB[m2b /�Mb H2 pB/2 ě 2M T�`iB+mHB2` H2b T`QT`Bûiûb ûM2`;û@
iB[m2b ě bQMi K�H K�Bi`Bbû2bX

h?2`KQ/vM�KB[m2
G2 Dm`v MQi2 mM2 T`QTQ`iBQM BKTQ`i�Mi2 /2 +�M/B/�ib M2 7�Bb�Mi T�b H� /BbiBM+iBQM 2Mi`2 i`�Mb7Q`@
K�iBQMb ûHûK2Mi�B`2b 2i ;HQ#�H2bX
1M +�HQ`BKûi`B2- H� KQ/ûHBb�iBQM /2b i`�Mb7Q`K�iBQMb 2bi T`2b[m2 bvbiûK�iB[m2K2Mi 7�mbb2X
*2`i�BM2b ?vTQi?ĕb2b bQMi K�H BMi2`T`ûiû2b , T�` 2t2KTH2- HǶû+QmH2K2Mi /ǶmM ~mB/2 BM+QKT`2bbB#H2
b2 i`�/mBi bQmp2Mi T�` mM2 �#b2M+2 /2 p�`B�iBQM /2 T`2bbBQM- +2 [mB /2pB2Mi ;āM�Mi TQm` �TTHB[m2`
H2b #BH�Mb �m T`Q;`�KK2 5



*QM+Qm`b *2Mi`�H2@amTûH2+ kyRd }HBĕ`2 SaA

S?vbB[m2@+?BKB2 PĜjy

G2b K�+?BM2b i?2`KB[m2b TQb2Mi iQmDQm`b T`Q#HĕK2- MQi�KK2Mi TQm` B/2MiB}2` H� 7QM+iBQM /2 +?�@
+mM /2 b2b ûHûK2Mib , T�` 2t2KTH2- BH b2`�Bi #QM [m2 H2b +�M/B/�ib b�+?2Mi `2i`Qmp2` ¨ [mQB b2`i
mM ûp�TQ`�i2m`X G2 Dm`v iB2Mi û;�H2K2Mi ¨ `�TT2H2` [m2 H� i`�Mb7Q`K�iBQM /�Mb mM /ûi2M/2m` 2bi
;ûMû`�H2K2Mi +QMbB/û`û2 +QKK2 Bb2Mi?�HTB[m2 +�` +2 MǶ2bi T�b mM /BbTQbBiB7 /û/Bû ¨ mM i`�Mb72`i
i?2`KB[m2 Qm Kû+�MB[m2X G� +QM7mbBQM 2Mi`2 i`�Mb7Q`K�iBQM Bb2Mi?�HTB[m2 2i i`�Mb7Q`K�iBQM Bb2M@
i`QTB[m2 2bi i`QT 7`û[m2Mi2X

*QM+HmbBQM
G2b /2mt ûT`2mp2b Q`�H2b /2 T?vbB[m2@+?BKB2 bQMi /QM+ +H�B`2K2Mi /Bzû`2M+Bû2b /�Mb H2m` /û`Qm@
H2K2Mi 2i /�Mb H2b +QKTûi2M+2b ûp�Hmû2bX G2 Dm`v BMpBi2 H2b 7mim`b +�M/B/�ib ¨ #B2M T`2M/`2 2M
+QMbB/û`�iBQM H2b +QMb2BHb T`û+û/2Mib 2i 2bi #B2M +QMb+B2Mi /m 7�Bi [m2 H� `ûmbbBi2 /2 +2b ûT`2mp2b
2tB;2 mM ;`�M/ MQK#`2 /2 [m�HBiûbX
1M T?vbB[m2@+?BKB2 R- HǶ�++2Mi /QBi āi`2 KBb bm` HǶ�TT`QT`B�iBQM /m bmD2i T`QTQbû U/û}MBiBQM /m
bvbiĕK2 ûim/Bû- �M�Hvb2 T?vbB[m2- ûMQM+û `B;Qm`2mt /2b T?ûMQKĕM2b miBHBbûbwV 2i bm` HǶBMi2`�+iBQM
�p2+ H2 Dm`vX G2b û+?�M;2b /QBp2Mi āi`2 +QMbi`m+iB7b 2i H2b +�M/B/�ib /QBp2Mi 7�B`2 T`2mp2 /Ƕ�miQMQKB2X
AH 2bi û;�H2K2Mi BM/BbT2Mb�#H2 [m2 H2b +�M/B/�ib /BbTQb2Mi /ǶmM KBMBKmK /2 `2+mH bm` HǶ2Mb2K#H2
/m T`Q;`�KK2- �}M /2 `ûmbbB` ¨ 7�B`2 H2 HB2M 2Mi`2 H2b bBim�iBQMb T`QTQbû2b HQ`b /2 HǶQ`�H 2i +2HH2b
/ûD¨ `2M+QMi`û2b 2M +Qm`b Qm 2M i`�p�mt /B`B;ûbX
1M T?vbB[m2@+?BKB2 k- HǶ�++2Mi /QBi āi`2 KBb bm` H� T`ûb2Mi�iBQM /m bmD2i 2i HǶBMiû`āi [mǶBH bmb+Bi2
UBH b2`�Bi bQm?�Bi�#H2 [m2 iQmi +�M/B/�i 2tTQb2 /Ƕ2K#Hû2 [m2H[m2b T`QT`Bûiûb Qm `ûbmHi�ib [mǶBH �
`ûmbbB ¨ 2ti`�B`2V c T�` �BHH2m`b- HǶ2t�KBM�i2m` � #2bQBM [mǶQM HmB T`ûb2Mi2 H2 bmD2i TQm` āi`2 THmb
`�TB/2K2Mi �m 7�Bi /2b B/û2b /m +�M/B/�i 2i /2 H� bBim�iBQM ûim/Bû2X SmBb QM bǶ�ii2M/ ¨ +2 [m2 H2
+�M/B/�i TmBbb2 T`2M/`2 /2b BMBiB�iBp2b bm` H� #�b2 /2 b� T`ûT�`�iBQM Qm /2b û+?�M;2b �p2+ H2 Dm`v-
[mǶBH MǶ?ûbBi2 T�b ¨ /B`2 [mǶBH `2+QMM�Bi mM2 bBim�iBQM ûim/Bû2 Qm b2K#H�#H2 bB +Ƕ2bi H2 +�bX



*QM+Qm`b *2Mi`�H2@amTûH2+ kyRd }HBĕ`2 SaA

akA PĜjR

a+B2M+2b BM/mbi`B2HH2b /2 HǶBM;ûMB2m`

S`ûb2Mi�iBQM /2 HǶûT`2mp2
�m +Qm`b /2 +2ii2 ûT`2mp2 Q`�H2 /ǶmM2 /m`û2 /2 [m�i`2 ?2m`2b- H2 Dm`v ûp�Hm2 H2b +�M/B/�ib b2HQM
HǶ2Mb2K#H2 /2 +QKTûi2M+2b bmBp�Mi ,ਲ bǶ�TT`QT`B2` H2 bmTTQ`i K�iû`B2H /m hS cਲ �M�Hvb2` 2i bǶ�TT`QT`B2` H� T`Q#HûK�iB[m2 /2b �+iBpBiûb T`QTQbû2b cਲ ûH�#Q`2` 2ifQm DmbiB}2`- +QM/mB`2 2i 2tTHQBi2` mM T`QiQ+QH2 /Ƕ2tTû`BK2Mi�iBQM cਲ KQ/ûHBb2` cਲ p�HB/2` 2ifQm `2+�H2` mM KQ/ĕH2 �m `2;�`/ /2b Q#D2+iB7b /2 H� T`Q#HûK�iB[m2 �#Q`/û2 cਲ K�Bi`Bb2`f+QM/mB`2 mM2 bBKmH�iBQM MmKû`B[m2 2i 2tTHQBi2` H2b `ûbmHi�ib Q#i2Mmb cਲ 7Q`KmH2` /2b +QM+HmbBQMb TQm` +?QBbB` 2i /û+B/2` cਲ +QKKmMB[m2` 2i b�pQB` āi`2 U2tTHB[m2`- û+Qmi2` 2i �bbBKBH2` c ûpQHm2` �p2+ �miQMQKB2 c `û�HBb2`

mM2 bvMi?ĕb2VX

G2b �+iBpBiûb T`QTQbû2b �mt +�M/B/�ib- +QMbi`mBi2b ¨ T�`iB` /2b +QKTûi2M+2b /û}MB2b T`û+û/2KK2Mi-
H2b �KĕM2Mi ¨ ,ਲ �M�Hvb2` mM bvbiĕK2 +QKTH2t2 BM/mbi`B2H BMbi`mK2Miû cਲ /ûp2HQTT2` mM KQ/ĕH2 /2 +QMM�Bbb�M+2b Qm /2 +QKTQ`i2K2Mi- H2 p�HB/2` 2ifQm H2 `2+�H2` U2tTû@

`BK2Mi�H2K2Mi 2ifQm ¨ HǶ�B/2 /ǶQmiBHb /2 bBKmH�iBQM MmKû`B[m2V cਲ KQ/B}2` bQM +QKTQ`i2K2Mi �}M /2 b�iBb7�B`2 H2b 2tB;2M+2b Bbbm2b /ǶmM +�?B2` /2b +?�`;2bX AH
TQm``�- T�` 2t2KTH2- bǶ�;B` /m +?QBt /ǶmM2 bi`m+im`2 /2 +QKK�M/2- /m `û;H�;2 /2b T�`�Kĕi`2b
/ǶmM +Q``2+i2m`- /2 7�B`2 ûpQHm2` mM +QKTQb�Mi K�iû`B2H- /ǶBKTH�Mi2` mM2 KQ/B}+�iBQM /ǶmM
T`Q;`�KK2 /�Mb mM �miQK�i2- 2i+X

.ǶmM2 7�ÏQM +Q?û`2Mi2 �p2+ H2b T`Q#HûK�iB[m2b /2b b+B2M+2b BM/mbi`B2HH2b /2 HǶBM;ûMB2m`- H2b �+iB@
pBiûb /Ƕ�M�Hvb2- /2 KQ/ûHBb�iBQM 2i /2 bvMi?ĕb2 bQMi Q`;�MBbû2b /2 7�ÏQM ¨ p�HB/2` H2b #2bQBMb /2
HǶmiBHBb�i2m` 2tT`BKûb T�` /2b 2tB;2M+2b Bbbm2b /ǶmM +�?B2` /2b +?�`;2b 7QM+iBQMM2H UH2 H�M;�;2 /2
bTû+B}+�iBQM TQm``� āi`2 avbJG- HBKBiû �m b2mH MBp2�m /2 H2+im`2VX
G2 Dm`v `�TT2HH2 [m2 H2b +QKTûi2M+2b �ii2M/m2b TQ`i2Mi bm` H� /ûK�`+?2 /2 HǶBM;ûMB2m` [m2 H2
+�M/B/�i 2bi �K2Mû ¨ K2ii`2 2M TH�+2 TQm` HǶûim/2 /m bvbiĕK2 BM/mbi`B2H T`QTQbûX GǶûp�Hm�iBQM
+QM+2`M2 �BMbB mM 2Mb2K#H2 /2 +QKTûi2M+2b 2i MQM H� +QMM�Bbb�M+2 i2+?MB[m2 T`ûHBKBM�B`2 /ǶmM
bvbiĕK2 T`û+BbX
G2b +�M/B/�ib T2mp2Mi āi`2 BMi2``Q;ûb bm` iQmi H2 T`Q;`�KK2 /2 b+B2M+2b BM/mbi`B2HH2b /2 HǶBM;ûMB2m`
/2 T`2KBĕ`2 �MMû2 2i /2 /2mtBĕK2 �MMû2X

*QM/BiBQMb /2 /û`QmH2K2Mi /2 HǶûT`2mp2

amTTQ`ib K�iû`B2Hb miBHBbûb
G2b bmTTQ`ib miBHBbûb HQ`b /2 H� b2bbBQM kyRd ûi�B2Mi H2b bmBp�Mib ,ਲ #QmH2 ;v`Qbi�#BHBbû2 /Qm#H2 ûi�;2 cਲ #`�b +QHH�#Q`�iB7 cਲ #`�b ?�TiB[m2 c



*QM+Qm`b *2Mi`�H2@amTûH2+ kyRd }HBĕ`2 SaA

akA PĜjk

ਲ +QKT�+i2m` bQH�B`2 +QKKmMB+�Mi cਲ /`QM2 /B/�+iB[m2 +QMi`ƬHû cਲ `Q#Qi TQ`i2@2M/Qb+QT2 TQm` +?B`m`;B2 H�T�`Qb+QTB[m2 cਲ M�+2HH2 ;v`Qbi�#BHBbû2 cਲ T`QD2+i2m` /2 b+ĕM2 KQiQ`Bbû cਲ `Q#Qi /2Hi� cਲ bBKmH�i2m` /2 +QM/mBi2 cਲ bvbiĕK2 /Ƕû;`2M�;2 /2 H� p2M/�M;2 cਲ bvbiĕK2 >ûKQ@KBt2` /2 +QHH2+i2 /2 b�M; cਲ bvbiĕK2 /ǶBKT`2bbBQM cਲ iûH2b+QT2 cਲ iQBi Qmp`�Mi T�MQ`�KB[m2 /ǶmM pû?B+mH2 T�`iB+mHB2`X

P`;�MBb�iBQM /2 HǶûT`2mp2
GǶûT`2mp2- /ǶmM2 /m`û2 /2 [m�i`2 ?2m`2b- 2bi /û+QKTQbû2 2M [m�i`2 T�`iB2b /2 /m`û2b 2i /ǶQ#D2+iB7b
/Bzû`2MibX
G� T`2KBĕ`2 T�`iB2 2bi +QMÏm2 TQm` mM2 /m`û2 /Ƕ2MpB`QM [m�`�Mi2@+BM[ KBMmi2bX GǶ2Mb2K#H2 /2b
�+iBpBiûb 2bi Q`;�MBbû �}M /2 T2`K2ii`2 �m +�M/B/�i /2 KQMi`2` b� +�T�+Biû ¨ bǶ�TT`QT`B2` H2 bmT@
TQ`i K�iû`B2H 7Qm`MB- �M�Hvb2` mM bvbiĕK2 +QKTH2t2- pû`B}2` mM 2Mb2K#H2 /Ƕ2tB;2M+2b �ii2M/m2b /m
bvbiĕK2 BM/mbi`B2H �bbQ+Bû- /ûi2`KBM2` HǶû+�`i 2Mi`2 H2b T2`7Q`K�M+2b �ii2M/m2b 2i +2HH2b K2bm`û2b
UQm bBKmHû2bVX G2b �+iBpBiûb /2 H� T`2KBĕ`2 T�`iB2 bQMi +QMÏm2b /2 7�ÏQM ¨ T2`K2ii`2 �m +�M/B/�i
/2 bǶ�TT`QT`B2` 2i /2 T`ûb2Mi2` H2 bmTTQ`i- /2 /û;�;2` bQM Q`;�MBb�iBQM bi`m+im`2HH2 bQmb 7Q`K2
/2 +?�BM2b 7QM+iBQMM2HH2b /ǶBM7Q`K�iBQM 2ifQm /ǶûM2`;B2- 2i+X SQm` H2b +?�BM2b /ǶûM2`;B2 2i /ǶBM7Q`@
K�iBQM- H2 +�M/B/�i /QBi āi`2 +�T�#H2 /2 T`û+Bb2` H� 7QM+iBQM- HQ+�HBb2` H2b /Bzû`2Mib +QMbiBim�Mib
�bbQ+Bûb bm` H2 bvbiĕK2 2i /û+`B`2 H2m` T`BM+BT2 /2 7QM+iBQMM2K2Mi U2t2KTH2 , TQm` H2b +�Ti2m`b H2b
THmb +H�bbB[m2b- H2 +�M/B/�i /QBi āi`2 +�T�#H2 /2 T`ûb2Mi2` H� bi`m+im`2 /m +�Ti2m`- /2 T`û+Bb2` H2
ivT2 /2 bB;M�H /2 bQ`iB2 2i+XVX lM û+?�M;2 �p2+ HǶ2t�KBM�i2m`- /ǶmM2 /m`û2 /2 +BM[ KBMmi2b 2MpB`QM-
T2`K2i �m +�M/B/�i /2 7�B`2 mM #BH�M /2 +2ii2 T�`iB2X
1M +QM+HmbBQM /2 +2ii2 T�`iB2- H2 +�M/B/�i /QBi āi`2 +�T�#H2 /2 /û;�;2` H� T`Q#HûK�iB[m2 +QMbiBim�Mi
H� Ŀ +QHQMM2 p2`iû#`�H2 ŀ /2 H� bmBi2 /2b �+iBpBiûbX SQm` +2H�- BH /QBi bǶ�TTmv2` bm` H2b 2tB;2M+2b
2tT`BKû2b T�` H2 +�?B2` /2b +?�`;2b 2i bm` H2b `ûbmHi�ib 2tTû`BK2Mi�mt- Qm /2 bBKmH�iBQM- [mǶBH �
Q#i2MmbX
G� /2mtBĕK2 T�`iB2 /ǶmM2 /m`û2 /2 bQBt�Mi2 KBMmi2b 2bi +QMÏm2 �miQm` /ǶmM2 �+iBpBiû /2 KQ/ûHBb�@
iBQM 2i `û�HBbû2 2M �miQMQKB2 2M+�/`û2X 1HH2 T2`K2i �m +�M/B/�i /2 KQMi`2` b� +�T�+Biû ¨ T`2M/`2
/2b BMBiB�iBp2b- ¨ T`Q;`2bb2` 2M �miQMQKB2 2i ¨ +`BiB[m2` b2b `ûbmHi�ibX G� /ûK�`+?2 /2b +�M/B/�ib
2bi ûp�Hmû2 2i H2b 2t�KBM�i2m`b BMi2`pB2MM2Mi 2M 7Qm`MBbb�Mi /2b BM7Q`K�iBQMb 2M pm2 /2 7�+BHBi2` f
/û#HQ[m2` H2m` T`Q;`2bbBQMX
G� +QMbi`m+iBQM /2 +2ii2 T�`iB2 � +QKK2 Q#D2+iB7 /ǶûH�#Q`2` 2ifQm /2 +QKTHûi2` mM KQ/ĕH2 [mB b2`�
2tTHQBiû /�Mb H� bmBi2 /2 HǶûim/2X S�` 2t2KTH2 ,ਲ /ûp2HQTT2K2Mi /ǶmM KQ/ĕH2 KmHiBT?vbB[m2 /QMi H2 MBp2�m /2 +QKTH2tBiû 2bi �/�Tiû ¨ H� /m`û2

T`ûpm2 cਲ /ûp2HQTT2K2Mi 2i KBb2 2M ƾmp`2 /ǶmM2 B/2MiB}+�iBQM 2tTû`BK2Mi�H2 /ǶmM KQ/ĕH2 7Qm`MB cਲ 2i+X

.2b /ûK�`+?2b /Bzû`2Mi2b T2mp2Mi +QM/mB`2 ¨ H� bQHmiBQM /m T`Q#HĕK2 �#Q`/û HQ`b /2 +2ii2 /2mtBĕK2
T�`iB2X GǶ2t�KBM�i2m` bǶ�ii�+?2 ¨ /BbbQ+B2` HǶ2t�+iBim/2 /2b p�H2m`b i`Qmpû2b /2 H� +Q?û`2M+2 2i /2
H� T2`iBM2M+2 /2 H� /ûK�`+?2- �BMbB [m2 /2 H� +�T�+Biû /m +�M/B/�i ¨ DmbiB}2` b2b +?QBtX �BMbB- H2
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Dm`v ûp�Hm2 H� +�T�+Biû /m +�M/B/�i ¨ T`2M/`2 /2b BMBiB�iBp2b- ¨ ûpQHm2` 2M �miQMQKB2- ¨ +`BiB[m2`
H2b +?QBt 2z2+imûb- ¨ DmbiB}2` H2b bQHmiBQMb �TTQ`iû2b �mt T`Q#HĕK2b `2M+QMi`ûb 2i 2M}M ¨ �#QmiB` ¨
mM2 /ûK�`+?2 K2M�Mi ¨ mM2 bQHmiBQMX § MQi2` [m2- /�Mb +2ii2 T�`iB2- H� /ûK�`+?2 �K2M�Mi ¨ mM2
bQHmiBQM �m T`Q#HĕK2 ûim/Bû 2bi `�`2K2Mi mMB[m2X
*2ii2 T�`iB2 T2mi Mû+2bbBi2` /2 /ûp2HQTT2` 2i /2 `û�HBb2` /2b T`QiQ+QH2b 2tTû`BK2Mi�mt T2`K2ii�Mi
/ǶB/2MiB}2`- /2 p�HB/2` 2tTû`BK2Mi�H2K2Mi 2ifQm T�` bBKmH�iBQM /2b T�`�Kĕi`2b /ǶmM KQ/ĕH2 2i H2b
`2+�H2` bB #2bQBMX
.�Mb H2 +�/`2 /2 +2b �+iBpBiûb- HǶ�TT2H ¨ /2b QmiBHb /2 KQ/ûHBb�iBQM +�mb�H2 2ifQm �+�mb�H2 T2mi āi`2
/2K�M/ûX
G� i`QBbBĕK2 T�`iB2 2bi +QMÏm2 TQm` �K2M2` H2 +�M/B/�i ¨ HǶ2tTHQBi�iBQM- 2Mi`2@�mi`2- /2b KQ/ĕH2b
/ûp2HQTTûb HQ`b /2 H� /2mtBĕK2 T�`iB2X G2b �+iBpBiûb [mB v bQMi T`QTQbû2b QMi TQm` Q#D2+iB7 ;HQ#�H
H� T`ûpBbBQM /2b T2`7Q`K�M+2b 2i HǶûpQHmiBQM /m bvbiĕK2 2M pm2 /2 b�iBb7�B`2 H2 #2bQBM 2tT`BKûX 1HH2
/QBi T2`K2ii`2 �m +�M/B/�i /2 ,ਲ p�HB/2` 2ifQm `2+�H2` /2b KQ/ĕH2b ¨ T�`iB` /Ƕ2bb�Bb 2tTû`BK2Mi�mt 2i /2 `ûbmHi�ib /2 bBKmH�iBQMb

MmKû`B[m2b /2b KQ/ĕH2b ûH�#Q`ûb cਲ 2M`B+?B` mM f /2b KQ/ĕH2UbV cਲ BK�;BM2` 2i +?QBbB` /2b bQHmiBQMb /ǶûpQHmiBQM /m bvbiĕK2 2M pm2 /2 `ûTQM/`2 ¨ mM #2bQBM /m
TQBMi /2 pm2 /2 HǶmiBHBb�i2m` 2i 2tT`BKû T�` mM +�?B2` /2b +?�`;2bX

G� [m�i`BĕK2 T�`iB2- /ǶmM2 /m`û2 /2 9y KBMmi2b- 2bi /û+QKTQbû2 2M jy KBMmi2b TQm` HǶûp�Hm�iBQM
/2b bQHmiBQMb 2i Ry KBMmi2b TQm` H� T`ûT�`�iBQM /ǶmM2 bvMi?ĕb2 ;HQ#�H2X 1HH2 2bi +QMÏm2 �miQm` /2b
i?ûK�iB[m2b /2 +QM+2TiBQM f QTiBKBb�iBQM f �/�Ti�iBQM /2b bQHmiBQMb 2MpBb�;û2b UHQBb /2 +QKK�M/2
T�` 2t2KTH2V HQ`b /2 H� T�`iB2 T`û+û/2Mi2X *2ii2 T�`iB2 +QMi`B#m2 ¨ H� T`ûT�`�iBQM /2 H� bvMi?ĕb2
}M�H2X

*�T�+Biû /2 bvMi?ĕb2 2i /2 +QKKmMB+�iBQM

§ H� }M /2 H� [m�i`BĕK2 T�`iB2- 2i 2M +QM+HmbBQM ;HQ#�H2 /2 HǶûim/2- mM2 bvMi?ĕb2 +Qm`i2- HBKBiû2 ¨
i`QBb KBMmi2b �m K�tBKmK- 2bi /2K�M/û2 �m +�M/B/�iX �m +Qm`b /2 +2ii2 bvMi?ĕb2- 2M �TTmv�Mi
2tTHB+Bi2K2Mi b� T`ûb2Mi�iBQM bm` H2 bmTTQ`i ûim/Bû 2i H2b `ûbmHi�ib Q#i2Mmb- H2 +�M/B/�i /QBi āi`2
+�T�#H2 ,ਲ /2 T`ûb2Mi2`- /ǶmM2 K�MBĕ`2 bi`m+im`û2- H� T`Q#HûK�iB[m2 �#Q`/û2 cਲ /Ƕ2tTQb2` H� /ûK�`+?2 �/QTiû2 �p2+ b� DmbiB}+�iBQM 2i ûp2Mim2HH2K2Mi H2b /B{+mHiûb `2M+QMi`û2b

�p2+ H2b bQHmiBQMb �TTQ`iû2b cਲ /2 T`QTQb2` mM 2Mb2K#H2 /2 +QM+HmbBQMb /2 HǶûim/2 2M bǶ�TTmv�Mi 2tTHB+Bi2K2Mi 2i [m�MiBi�iBp2@
K2Mi bm` H2b T2`7Q`K�M+2b }M�H2K2Mi Q#i2Mm2b �m `2;�`/ /2 H� T`Q#HûK�iB[m2 KBb2 2M ûpB/2M+2X

G� bvMi?ĕb2 M2 /QBi T�b āi`2 mM2 ûMmKû`�iBQM HBMû�B`2 /2b �+iBpBiûb 2z2+imû2bX G2 +�M/B/�i /2@
p`� T`2M/`2 H2 `2+mH Mû+2bb�B`2 T�` `�TTQ`i ¨ HǶûim/2 K2Mû2X G� bvMi?ĕb2 2bi 2z2+imû2 /2p�Mi mM
2t�KBM�i2m` MǶ�v�Mi T�b bmBpB H2 +�M/B/�i �m +Qm`b /2b [m�i`2 ?2m`2b T`û+û/2Mi2bX
GQ`b /2 +2ii2 ûT`2mp2 T`�iB[m2- H� +QKKmMB+�iBQM DQm2 mM `ƬH2 BKTQ`i�Mi TmBb[mǶ2HH2 +Q``2bTQM/
�m [m�`i /2 H� MQi2 bm` HǶ2Mb2K#H2 /2 HǶûim/2X GǶûp�Hm�iBQM iB2Mi +QKTi2 /2b +�T�+Biûb /m +�M/B/�i
¨ miBHBb2` H2b BM7Q`K�iBQMb /QMMû2b /�Mb H2 i2ti2 Qm H2b �B/2b TQM+im2HH2b /2b 2t�KBM�i2m`b- /2 H�
[m�HBiû /2b 2tTHB+�iBQMb 2i /2 H� +�T�+Biû /2 bvMi?ĕb2X
SQm` H� T`ûb2Mi�iBQM /2b `ûbmHi�ib- H2b TQbi2b BM7Q`K�iB[m2b /BbTQb2Mi /ǶmM 2Mb2K#H2 +QKTH2i /2
bmBi2b #m`2�miB[m2b UGB#`2 P{+2- JB+`QbQ7i P{+2V T2`K2ii�Mi �m +�M/B/�i /2 +QMb2`p2` i2KTQ@
`�B`2K2Mi /2b +Qm`#2b bmBi2 ¨ b2b K2bm`2b Qm /2 `�bb2K#H2` /2b ;`�T?B[m2b /�Mb mM /Q+mK2Mi-
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TQm` 7�+BHBi2` H2b û+?�M;2b �p2+ HǶ2t�KBM�i2m` 2i 2M pm2 /2 T`ûT�`2` b� bvMi?ĕb2X AH 2bi � `�TT2Hû
Mû�MKQBMb [mǶ�m+mM +QKTi2 `2M/m û+`Bi MǶ2bi /2K�M/û �m +�M/B/�iX

GQ;B+B2Hb miBHBbûb
*2ii2 ûT`2mp2 T`�iB[m2 7�Bi �TT2H ¨ HǶQmiBH BM7Q`K�iB[m2 2i THmb T`û+BbûK2Mi ¨ /2b HQ;B+B2Hb /2
KQ/ûHBb�iBQM f bBKmH�iBQM /2 bvbiĕK2b /vM�KB[m2b 2i /2 T`Q;`�KK�iBQM BM7Q`K�iB[m2 T`ûpmb /�Mb
H2 T`Q;`�KK2 /2 *S:1 USvi?QM 2i a+BH�#VX SQm` HǶmiBHBb�iBQM /2 +2b H�M;�;2b 2i HQ;B+B2Hb- mM2 �B/2
+QKTHĕi2 2bi bvbiûK�iB[m2K2Mi 7Qm`MB2 bQmb H� 7Q`K2 /ǶmM /Q+mK2Mi `2bbQm`+2b Uv +QKT`Bb TQm`
Svi?QMV 2i HǶ2Mb2K#H2 /m T`Q;`�KK2 /2 HǶBM7Q`K�iB[m2 TQm` iQmb 2M *S:1 T2mi āi`2 �#Q`/û HQ`b
/2b �+iBpBiûb +QM+2`Mû2bX
GQ`b /2b �+iBpBiûb 7�Bb�Mi �TT2H �mt QmiBHb /2 KQ/ûHBb�iBQMfbBKmH�iBQM- H2b +QKTûi2M+2b 2tB;û2b
+QMbBbi2Mi ¨ āi`2 +�T�#H2 /Ƕ�M�Hvb2` H2UbV KQ/ĕH2UbV T`QTQbûUbV- /2 +QKT`2M/`2 H2b �H;Q`Bi?K2b BK@
TH�Miûb- /ǶB/2MiB}2` 2ifQm /2 KQ/B}2` mM MQK#`2 HBKBiû /2 T�`�Kĕi`2b- /2 +QKTHûi2` /2b T`Q+û/m`2b
�bbQ+Bû2b ¨ /2b �H;Q`Bi?K2b 7Qm`MBb 2i /Ƕ2tTHQBi2` H2b `ûbmHi�ib /2 bBKmH�iBQMX GǶmiBHBb�iBQM /2 H� T`Q@
;`�KK�iBQM T2mi āi`2 /2K�M/û2 �mt +�M/B/�ib TQm` +QKTHûi2` mM2 �+iBpBiû /2 /ûp2HQTT2K2Mi
�H;Q`Bi?KB[m2 TQ`i�Mi bm` /2b i?ĕK2b +QKK2 ,ਲ QTiBKBb2` /2b T�`�Kĕi`2b /ǶmM2 7QM+iBQM 2M pm2 /2 `2+�H2` Qm /ǶB/2MiB}2` mM KQ/ĕH2- /2 /ûi2`@

KBM2` mM `û;mH�i2m` �m `2;�`/ /ǶmM +�?B2` /2b +?�`;2b- 2i+X cਲ /Bb+`ûiBb2`- b2HQM /Bzû`2Mib +`Biĕ`2b- mM }Hi`2 Qm mM `û;mH�i2m` ¨ i2KTb +QMiBMm cਲ 2tTHQBi2` /2b bB;M�mt 2M pm2 /Ƕ�M�Hvb2b ûM2`;ûiB[m2b U`2M/2K2Mi- BM2`iB2- 2i+XV- /2 i`�Bi2` /2b
bB;M�mt UBMiû;`�iBQM- /û`Bp�iBQM- �M�Hvb2 bi�iBbiB[m2- 2i+XV cਲ �M�Hvb2` mM /B�;`�KK2 /Ƕûi�ib 2i +QKTHûi2` H2 T`Q;`�KK2 BM7Q`K�iB[m2 �bbQ+Bû ¨ bQM 7QM+iBQM@
M2K2Mi cਲ KQ/B}2` mM T`Q;`�KK2 BM7Q`K�iB[m2 2i bQM BKTH�Mi�iBQM /�Mb mM �miQK�i2 Qm mM KB+`Q+QM@
i`ƬH2m` �}M /2 b�iBb7�B`2 H2 +�?B2` /2b +?�`;2b 2i `ûTQM/`2 ¨ H� T`Q#HûK�iB[m2 ûim/Bû2X

.ǶmM2 7�ÏQM ;ûMû`�H2- H� KBb2 2M ƾmp`2 /ǶmM2 T`Q;`�KK�iBQM BM7Q`K�iB[m2 `2bi2 HBKBiû2 2i BH bǶ�;Bi-
;ûMû`�H2K2Mi- /2 +QKTHûi2` mM T`Q;`�KK2X GǶmiBHBb�iBQM /2 Svi?QM ûi�Mi �m T`Q;`�KK2 /2 *S:1-
THmbB2m`b 2MpB`QMM2K2Mib /2 T`Q;`�KK�iBQM T�`KB H2b THmb +Qm`�Mib bQMi miBHBbûb UA/H2- aTv/2` Qm
SvxQ H2 THmb bQmp2MiVX
SQm` H� bBKmH�iBQM /2b bvbiĕK2b /vM�KB[m2b- HǶ2MpB`QMM2K2Mi a+BH�#fs+Qb 2bi miBHBbûX
am` H2b �bT2+ib bBKmH�iBQM MmKû`B[m2- H� +QMM�Bbb�M+2 T`û�H�#H2 /2b HQ;B+B2Hb `2i2Mmb MǶ2bi 2M �m+mM2
7�ÏQM 2tB;û2 2i H2b +�M/B/�ib M2 bQMi T�b ûp�Hmûb bm` H2m` �TiBim/2 ¨ +QMM�Bi`2 2i K�Bi`Bb2` H2m`b
7QM+iBQMM�HBiûbX .�Mb iQmb H2b +�b- HǶ�B/2 /ǶmM 2t�KBM�i2m` 2bi iQmDQm`b TQbbB#H2 b�Mb [m2 H2 +�M/B/�i
bQBi TûM�HBbûX
G� KBb2 2M ƾmp`2 /ǶmM2 bBKmH�iBQM MmKû`B[m2 2bi HBKBiû2 ¨ ,ਲ mM �TTQ`i /ǶBM7Q`K�iBQMb 7�+BHBi�Mi H� +QKT`û?2MbBQM /m bvbiĕK2 cਲ H� bBKTHB}+�iBQM /2 H� `ûbQHmiBQM /ǶmM2 T�`iB2 /2 HǶûim/2 cਲ mM2 KQ/B}+�iBQM T�`�Kûi`B[m2 /ǶmM KQ/ĕH2 /ûD¨ +QMbi`mBi TQm` HǶ�/�Ti2` �m bvbiĕK2 ûim/Bû UH2b

p�H2m`b /2b T�`�Kĕi`2b bQMi Bbbm2b /2b /Q+mK2Mib 7Qm`MBb- Q#i2Mmb �m T`û�H�#H2 T�` B/2MiB}+�iBQM
2tTû`BK2Mi�H2 Qm 2M+Q`2 2M miBHBb�Mi mM KQ/ĕH2 /2 +QMM�Bbb�M+2b 7Qm`MBV cਲ H� /ûi2`KBM�iBQM /2 `ûbmHi�ib /QMi HǶQ#i2MiBQM b�Mb QmiBH /2 +�H+mH Qm /2 bBKmH�iBQM MmKû`B[m2
2bi 7�biB/B2mb2 Qm /B{+BH2X



*QM+Qm`b *2Mi`�H2@amTûH2+ kyRd }HBĕ`2 SaA

akA PĜj8

�M�Hvb2 /2b `ûbmHi�ib 2i +QMb2BHb �mt 7mim`b +�M/B/�ib

*QKK2Mi�B`2b ;ûMû`�mt
G� ;`�M/2 K�DQ`Biû /2b +�M/B/�ib +QMM�Bi H2b �ii2M/mb 2i HǶQ`;�MBb�iBQM /2b bmD2ib /2 HǶûT`2mp2
T`�iB[m2 /2 b+B2M+2b BM/mbi`B2HH2b /2 HǶBM;ûMB2m`X
G2 Dm`v bQm?�Bi2 [m2 H2b +�M/B/�ib M2 TQ`i2Mi T�b /2 bB;M2 /BbiBM+iB7 T2`K2ii�Mi /2 +QMM�Bi`2 H2m`b
Hv+û2b /ǶQ`B;BM2 UTQHQb- TmHHb Qm br2�ib bB;Hûb T�` 2t2KTH2VX

�M�Hvb2 ;HQ#�H2 /2b `ûbmHi�ib
G2 Dm`v `�TT2HH2 �mt +�M/B/�ib [m2 H2b +QKTûi2M+2b bTû+B}[m2b �mt �+iBpBiûb /2 i`�p�mt T`�iB[m2b
M2 T2mp2Mi bǶ�+[mû`B` [m2 T�` mM i`�p�BH `û;mHB2` /m`�Mi H2b /2mt �MMû2b /2 7Q`K�iBQMX GǶ�M�Hvb2
/2b T`2bi�iBQMb /2 H� b2bbBQM kyRd +QM/mBi H2 Dm`v �mt +QKK2Mi�B`2b bmBp�Mib +QM}`K�Mi +2`i�BM2b
Q#b2`p�iBQMb /2 H� b2bbBQM kyRe ,ਲ H� bBKmH�iBQM MmKû`B[m2 TQm` HǶ�M�Hvb2 2i H� +QM+2TiBQM /2b bvbiĕK2b /vM�KB[m2b 2bi mM QmiBH

7�KBHB2` ¨ H� K�DQ`Biû /2b +�M/B/�ib cਲ /2b T`Q;`ĕb QMi ûiû MQiûb /�Mb H� T`ûb2Mi�iBQM /2b `ûbmHi�ib U[m2 +2 bQBi TQm` H� bvMi?ĕb2
Qm �m +Qm`b /2b /Bzû`2Mi2b �+iBpBiûbV 2i HǶmiBHBb�iBQM /ǶQmiBHb #m`2�miB[m2 7Qm`MBb 2M pm2 /2
b�mp2;�`/2` H2b `ûbmHi�ib Q#i2Mmb �m +Qm`b /2b �+iBpBiûb K2Mû2b U+Qm`#2b- +�Tim`2b /Ƕû+`�M-
2i+XV bǶ2bi ;ûMû`�HBbû2X G2 Dm`v +QMb2BHH2 �mt +�M/B/�ib /2 +QMiBMm2` ¨ miBHBb2` +2b QmiBHb +QKK2
Ŀ KûKQB`2 ŀ /2b `ûbmHi�ib T2`K2ii�Mi /Ƕ�TTmv2` 2tTHB+Bi2K2Mi 2i /ǶBHHmbi`2` H2b �M�Hvb2b bm`
H2b `ûbmHi�ib BMi2`Kû/B�B`2b Q#i2Mmb b�Mb `2p2MB` bm` /2b 2bb�Bb /ûD¨ `û�HBbûb T`û+û/2KK2MiX AH
7�mi iQmi27QBb [m2 H2b +�M/B/�ib T2Mb2Mi ¨ 2M`2;Bbi`2` H2m` /Q+mK2Mi �m 7m` 2i ¨ K2bm`2 /�Mb
H2 `ûT2`iQB`2 /2 i`�p�BH BM/B[mû T�` H2 Dm`v 2M /û#mi /ǶûT`2mp2 �m +�b Qɍ BH b2`�Bi Mû+2bb�B`2 /2
`2/ûK�``2` H2 S* KBb ¨ /BbTQbBiBQM cਲ HQ`b /2b û+?�M;2b- H2 Dm`v MQi2 [m2 H2b +�M/B/�ib M2 7QMi T�b bm{b�KK2Mi �TT2H ¨ HǶmiBHBb�iBQM
/2 b+?ûK�b Qm /2 /B�;`�KK2b BHHmbi`�iB7bX GǶmiBHBb�iBQM /2 b+?ûK�b bBKTH2b- ¨ HǶBMBiB�iBp2 /m
+�M/B/�i- 2i #B2M `û�HBbûb 7�+BHBi2 H� +QKKmMB+�iBQM- +H�`B}2 H� T`ûb2Mi�iBQM 2i 7�Bi ;�;M2` /m
i2KTb �m +�M/B/�iX G� [m�HBiû /2b 2tTHB+�iBQMb- H� +H�`iû 2i H2 bQBM /2b ûHûK2Mib miBHBbûb TQm` H�
T`ûb2Mi�iBQM 7QMi T�`iB2 /2 HǶûp�Hm�iBQM cਲ H2b bmD2ib +QKTQ`i2Mi mM2 BKTQ`i�Mi2 [m�MiBiû /ǶBM7Q`K�iBQMbX GQ`b /2 +2ii2 b2bbBQM- H2 Dm`v
� MQiû [m2 /2 i`ĕb MQK#`2mt +�M/B/�ib M2 T`2MM2Mi T�b H2 i2KTb /2 HB`2 T`û+BbûK2Mi 2i �p2+
�ii2MiBQM H2b bmD2ib- 2i M2 bmBp2Mi T�b H2b +QMb2BHb Qm +QMbB;M2b /QMMûb- T`Q#�#H2K2Mi T�` 2t+ĕb
/2 T`û+BTBi�iBQMX S�`7QBb- /2b �TT`Q+?2b T`QTQbû2b Qm /2b BM7Q`K�iBQMb 7Qm`MB2b UT�` 2t2KTH2
�}M /2 7�+BHBi2` H� /ûK�`+?2 /2 KQ/ûHBb�iBQM Qm `û�HBb2` mM T`QiQ+QH2 2tTû`BK2Mi�HV M2 bQMi T�b
bvbiûK�iB[m2K2Mi bmBpB2bX *2H� +QM/mBi ¨ mM2 T2`i2 /2 i2KTb [mB b2 `ûpĕH2 TûM�HBb�Mi2 TQm` H�
T`Q;`2bbBQM /2 HǶûim/2 cਲ /�Mb H� T�`iB2 2M �miQMQKB2 2M+�/`û2- HǶûpQHmiBQM /2b +�M/B/�ib 2bi 2M T`Q;`ĕb KāK2 bB H2 Dm`v
�ii2M/ mM2 THmb ;`�M/2 BMBiB�iBp2 /2b +�M/B/�ibX G2b �+iBpBiûb K2Mû2b /QBp2Mi +QM/mB`2 ¨ mM
KQ/ĕH2 p�HB/û K�Bb H2 Dm`v `�TT2HH2 [m2 HǶûp�Hm�iBQM TQ`i2 �mbbB bm` H� `û�+iBpBiû /m +�M/B/�i-
b� +�T�+Biû ¨ HǶ�M�Hvb2 +`BiB[m2 /2 b2b `ûbmHi�ib- H� +Q?û`2M+2 /�Mb b� /ûK�`+?2 2i- bB #2bQBM- b�
`2KBb2 2M [m2biBQM /ǶmM2 7�ÏQM �`;mK2Miû2 cਲ H� THmT�`i /2b +�M/B/�ib +QMM�Bi H2b 2MpB`QMM2K2Mib /2 T`Q;`�KK�iBQM +H�bbB[m2b TQm` Svi?QMX
*2T2M/�Mi- mM2 T�`i BKTQ`i�Mi2 /2 +�M/B/�ib MǶ2bi T�b +�T�#H2 /2 i`�/mB`2 mM �H;Q`Bi?K2 bBKTH2
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U+QKTHûi2` mM2 Kûi?Q/2 /2 L2riQM T�` 2t2KTH2V bQmb H� 7Q`K2 /ǶmM T`Q;`�KK2 BM7Q`K�iB[m2
2i M2 K�Bi`Bb2 T�b +2`i�BM2b #�b2b /2 H� T`Q;`�KK�iBQM UK�MBTmH�iBQM /2 HBbi2b- 2i+XV cਲ H2b ûHûK2Mib +QKTQb�Mi H2b +?�BM2b 7QM+iBQMM2HH2b /ǶBM7Q`K�iBQM 2i /ǶûM2`;B2 b2K#H2Mi �bb2x
#B2M +QMMmb- K�Bb H2b +�M/B/�ib ûT`Qmp2Mi bQmp2Mi /2b /B{+mHiûb ¨ H2b bBim2` T`û+BbûK2Mi bm`
H2 bmTTQ`i 2i ¨ 7�B`2 mM2 T`ûb2Mi�iBQM bi`m+im`û2 /2 H2m` Q`;�MBb�iBQM K2ii�Mi 2M ûpB/2M+2
HǶ�`+?Bi2+im`2 /m bvbiĕK2 �M�Hvbû U�HBK2Mi�iBQM- T`û@�+iBQMM2m`- �+iBQMM2m`- 2z2+i2m`- 2i+XVX
G2 Dm`v `�TT2HH2 ¨ +2 iBi`2 [m2 H2b /B�;`�KK2b avbJG 7Qm`MBb UMQi�KK2Mi H2b /B�;`�KK2b
/2 /û}MBiBQM /2b #HQ+b 2i /2b #HQ+b BMi2`M2bV /QBp2Mi T2`K2ii`2 �m +�M/B/�i /ǶB/2MiB}2` H2b
+QMbiBim�Mib 2i /2 +QKT`2M/`2 HǶ�`+?Bi2+im`2 /ǶmM2 +?�BM2 7QM+iBQMM2HH2 cਲ HǶ�#b2M+2 /2 pû`B}+�iBQM /2 HǶ?QKQ;ûMûBiû /2b `2H�iBQMb K�MBTmHû2b 2i /2 H� p�HB/�iBQM /2b KQ@
/ĕH2b miBHBbûb U2z2+imû2 2tTû`BK2Mi�H2K2Mi Qm 2M miBHBb�Mi H� bBKmH�iBQM MmKû`B[m2V +QM/mBi
mM2 T�`i MQM Mû;HB;2�#H2 /2 +�M/B/�ib ¨ /2b 2``2m`b /Ƕ�M�Hvb2X S�` �BHH2m`b- HQ`b /2 +2ii2 b2bbBQM
kyRd- H2 Dm`v +QMbi�i2 [mǶmM2 T�`i i`ĕb BKTQ`i�Mi2 /2 +�M/B/�ib M2 pû`B}2 T�b H� +Q?û`2M+2 /2b
mMBiûb Qm 7�Bi /2b 2``2m`b HQ`b /2b +QMp2`bBQMbX *2 +QMbi�i 2bi T�`iB+mHBĕ`2K2Mi KBb 2M ûpB/2M+2
HQ`b /2 HǶmiBHBb�iBQM /2 /Q+mK2Mib i2+?MB[m2b Qɍ H2b p�H2m`b /2b /Bzû`2Mib T�`�Kĕi`2b M2 bQMi
T�b bvbiûK�iB[m2K2Mi /QMMû2b /�Mb H2b mMBiûb aA cਲ H� /Bzû`2M+2 2Mi`2 H2b TQBMib /2 pm2 +�mb�mt 2i �+�mb�mt /ǶmM KQ/ĕH2 2bi K�H +QMMm2 MQi�KK2Mi
�m MBp2�m /2 H� M�im`2 /2b ~mt û+?�M;ûb 2Mi`2 H2b ûHûK2Mib +QMbiBimiB7b cਲ H2 Dm`v /ûTHQ`2 mM K�M[m2 /2 +�T�+Biû ¨ DmbiB}2` Qm ¨ T`QTQb2` mM KQ/ĕH2 /2 +QMM�Bbb�M+2
/vM�KB[m2X lM2 T?`�b2 /m ivT2 Ŀ DǶ�TTHB[m2 H2 S6. w ŀ MǶ2bi T�b mM2 `ûTQMb2 T2`iBM2Mi2X G2
Dm`v `�TT2HH2 H� Mû+2bbBiû /2 T`û+Bb2` H2 bvbiĕK2 BbQHû- H2 #BH�M 2t?�mbiB7 /2b �+iBQMb Kû+�MB[m2b
2tiû`B2m`2b- H2 i?ûQ`ĕK2 miBHBbû U`ûbmHi�Mi2 /vM�KB[m2- KQK2Mi /vM�KB[m2V- H� /B`2+iBQM /2
T`QD2+iBQM- H2 TQBMi /2 `û/m+iBQM TQm` H2 i?ûQ`ĕK2 /m KQK2Mi- 2i+X lM2 ûT`2mp2 Q`�H2 2tB;2 H�
KāK2 `B;m2m` b+B2MiB}[m2 [mǶmM2 ûT`2mp2 û+`Bi2 cਲ /�Mb H� KQ/ûHBb�iBQM /2b +?�BM2b /2 KQiQ`Bb�iBQM ¨ mM b2mH /2;`û /2 HB#2`iû- H� K�Bi`Bb2 /m
+�H+mH /2 ;`�M/2m`b û[mBp�H2Mi2b `�TTQ`iû2b bm` HǶ�t2 /ǶmM KQi2m` UKQK2Mi /ǶBM2`iB2- +QmTH2
`ûbBbi�Mi- +QmTH2 /2 7`Qii2K2Mi- 2i+XV 2bi 2M T`Q;`2bbBQMX *2T2M/�Mi mM2 T�`i /2b +�M/B/�ib M2
T2Mb2 T�b ¨ 2tTHQBi2` mM2 �TT`Q+?2 /2 +2 ivT2 2i- HQ`b[mǶ2HH2 2bi +?QBbB2- mM K�M[m2 /2 `B;m2m`
/�Mb H� /ûK�`+?2 2i H2b MQi�iBQMb 2KTHQvû2b 2bi bQmp2Mi MQiûX G2 Dm`v `�TT2HH2 [m2 HǶmiBHBb�iBQM
/m i?ûQ`ĕK2 /2 HǶûM2`;B2 +BMûiB[m2 TQm` ûi�#HB` H2 KQ/ĕH2 /2 +QMM�Bbb�M+2 /ǶmM2 +?�BM2 /2
KQiQ`Bb�iBQM ¨ mM2 b2mH2 KQ#BHBiû 2bi HǶQmiBH T2`iBM2Mi ¨ T`BpBHû;B2` cਲ H2 Dm`v +QMbi�i2 [m2 H2 MBp2�m 2M �M�Hvb2 2i KQ/ûHBb�iBQM /2b HB�BbQMb 2bi ;ûMû`�H2K2Mi 7�B#H2X
G2b KQ/ĕH2b �bbQ+Bûb bQMi ;ûMû`�H2K2Mi /ûi2`KBMûb ¨ T�`iB` /ǶmM KQmp2K2Mi Ŀ bmTTQbû ŀ /m
bvbiĕK2- 2M HB2m 2i TH�+2 /ǶmM2 �M�Hvb2 `B;Qm`2mb2 T�` Q#b2`p�iBQM /2b bm`7�+2b 2M +QMi�+i Qm
/2b KQmp2K2Mib ûHûK2Mi�B`2b TQbbB#H2bX GǶ�+iBpBiû /2 i`�p�mt T`�iB[m2b /QMM2 H� TQbbB#BHBiû �m
+�M/B/�i- T�` mM2 Q#b2`p�iBQM /m bvbiĕK2 T`ûb2Mi bm` H2 TQbi2 /2 i`�p�BH- /2 7�B`2 /2b T`QTQbBiBQMb
Ŀ `û�HBbi2b ŀ /2 KQ/ĕH2X G2b 7Q`KmH2b /2 KQ#BHBiû bQMi #B2M +QMMm2b- K�Bb bQMi ;ûMû`�H2K2Mi
�TTHB[mû2b �p2+ T2m /2 `2+mH- bm` /2b KQ/ĕH2b T�`7QBb û[mBp�H2Mib +BMûK�iB[m2K2Mi �m KQ/ĕH2
�ii2M/mX S�` �BHH2m`b- H2b +QMM�Bbb�M+2b 2i b�pQB`@7�B`2 ûHûK2Mi�B`2b +QM+2`M�Mi H� ;ûQKûi`B2 2i
H� +BMûK�iB[m2 /2b bQHmiBQMb +H�bbB[m2b /2 i`�MbKBbbBQM Kû+�MB[m2 bQMi `�`2K2Mi K�Bi`BbûbX
.2 THmb- H2 Dm`v +QMbi�i2 [m2 H2b +�M/B/�ib ûT`Qmp2Mi /2b /B{+mHiûb ¨ T`QTQb2` mM b+?ûK�
+BMûK�iB[m2 /ǶmM bvbiĕK2 /2 i`�Mb7Q`K�iBQM /2 KQmp2K2Mi- MQi�KK2Mi TH�MX § +2 T`QTQb- H2
Dm`v +QMbi�i2 HǶQm#HB /2 +2`i�BM2b TBĕ+2b- 2i HǶQm#HB /2 +2`i�BM2b HB�BbQMb cਲ 2M �miQK�iB[m2- H2 +?QBt Qm H� DmbiB}+�iBQM /ǶmM2 HQB /2 +QKK�M/2 Ubi`m+im`2- +Q``2+i2m`- 2i+XV
`2TQb2 bQmp2Mi bm` /2b +`Biĕ`2b i`QT ;ûMû`�mt- MQM �`;mK2Miûb ¨ HǶ�B/2 /2 +`Biĕ`2b [m�MiB}ûb 2i
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+QMi2tim�HBbûb HBûb �m bmTTQ`i ûim/BûX PM T2mi +?QBbB` T�` 2t2KTH2 H2b +`Biĕ`2b mbm2Hb +QKK2 H�
K�`;2 /2 T?�b2 �m `2;�`/ /ǶmM2 TmHb�iBQM /2 +QmTm`2 bQm?�Biû2- H� Mû+2bbBiû UQm MQMV /ǶmM2
�+iBQM BMiû;`�H2 b2HQM H2 ivT2 /2 +QMbB;M2 2ifQm T`ûb2M+2 /2 T2`im`#�iBQMb- 2i+X aB HǶ2tTHQBi�iBQM
/2b `ûTQMb2b 7`û[m2MiB2HH2b 2M #Qm+H2 Qmp2`i2 U/B�;`�KK2b /2 "Q/2V TQm` /ûi2`KBM2` /2b +`Biĕ`2b
/2 T2`7Q`K�M+2b +H�bbB[m2b UK�`;2b /2 bi�#BHBiûV 2bi K�Bi`Bbû2 T�` H� K�DQ`Biû /2b +�M/B/�ib- 2HH2
TQb2 /2b /B{+mHiûb BKTQ`i�Mi2b ¨ #2�m+QmT /Ƕ�mi`2b TQm` 2M /û/mB`2 /B`2+i2K2Mi /2b T`QT`Bûiûb
/m bvbiĕK2 2M #Qm+H2 72`Kû2 U;�BM bi�iB[m2 Qm 2M+Q`2 #�M/2 T�bb�Mi2 T�` 2t2KTH2V �}M /2
/ûi2`KBM2` H2b T2`7Q`K�M+2b /m bvbiĕK2 �m KQv2M /ǶmM2 �TT`Q+?2 bBKTHB}û2 cਲ HǶ�M�Hvb2 /2b bvbiĕK2b ¨ ûpĕM2K2Mib /Bb+`2ib 2bi 2M+Q`2 K�H K�Bi`Bbû2 2i 2M +QMbû[m2M+2 i`QT
T�`iB2HH2X G2b +�M/B/�ib MǶ�bbQ+B2Mi T�b +Q``2+i2K2Mi H2b 2Mi`û2b /m bvbiĕK2 �p2+ H2b i`�MbBiBQMb
UûpĕM2K2Mi Qm +QM/BiBQM /2 ;�`/2V 2i H2b bQ`iB2b /m bvbiĕK2 �p2+ H2b �+iBpBiûb- H2b �+iBQMb Qm H2b
2z2ibX h`QT /2 +�M/B/�ib T`QTQb2Mi /2b bQ`iB2b /m bvbiĕK2 /�Mb H2b ûpĕM2K2Mib Qm +QM/BiBQMb
/2 ;�`/2 2i /2b 2Mi`û2b /m bvbiĕK2 /�Mb H2b �+iBQMb Qm H2b �+iBpBiûbX G2b /B�;`�KK2b /Ƕûi�ib
T`QTQbûb M2 bQMi iQmDQm`b �M�Hvbûb [mǶ2M H2+im`2X Lû�MKQBMb- H� T`QTQbBiBQM /2b /Bzû`2Mib ûi�ib
�+iB7b ¨ T�`iB` /2 HǶûpQHmiBQM i2KTQ`2HH2 K2bm`û2 2i +QMbi�iû2 /ǶmM bvbiĕK2 TQb2 /2 `û2Hb T`Q@
#HĕK2b- +2 [mB KQMi`2 H2 K�M[m2 /Ƕ2Mi`�BM2K2Mi /2b +�M/B/�ib TQm` +2ii2 T?�b2 /2 /2b+`BTiBQM
i2KTQ`2HH2 /ǶmM bvbiĕK2 ¨ ûpĕM2K2Mib /Bb+`2ib cਲ H2 Dm`v +QMbi�i2 [m2 H2b �ii2M/mb /2 H� bvMi?ĕb2 ;HQ#�H2 /2 }M /Ƕûim/2 b2K#H2Mi āi`2 7�KBHB2`b
�mt +�M/B/�ibX hQmi27QBb- mM2 T`QTQ`iBQM i`QT BKTQ`i�Mi2 � i2M/�M+2 ¨ `2Mi`2` /�Mb /2b /û@
i�BHb BMmiBH2b /�Mb +2ii2 T?�b2- T�`iB+mHBĕ`2K2Mi bm` H� /ûK�`+?2 �/QTiû2X 1M THmb /2 /û#Q`/2`
H�`;2K2Mi /m i2KTb BKT�`iB- mM MBp2�m /2 /ûi�BHb i`QT BKTQ`i�Mi +QM/mBi bQmp2Mi ¨ mM 2tTQbû
+QM7mb 2i K�H bi`m+im`ûX .2 KāK2- mM2 T`ûb2Mi�iBQM i`QT ;ûMû`�H2- BM/ûT2M/�Mi2 /m bmTTQ`i
ûim/Bû- b�Mb HB2M T`û+Bb �p2+ H� T`Q#HûK�iB[m2 �#Q`/û2 Qm 2M 7�Bb�Mi �`iB}+B2HH2K2Mi `û7û`2M+2
�mt û+�`ib /û}MBb /�Mb H2 T`Q;`�KK2 /2 H� }HBĕ`2 SaA b�Mb H2b DmbiB}2` /�Mb H2 +�/`2 /2 HǶûim/2
K2Mû2- MǶ2bi T�b +QMbB/û`û2X *2ii2 �+iBpBiû /2K�M/2 mM `û2H 2Mi`�BM2K2Mi 2i H2 Dm`v +QMb2BHH2
�mt +�M/B/�ibr /Ƕ2tTQb2` +2ii2 /2`MBĕ`2 T?�b2 /Ƕûp�Hm�iBQM 2M bǶ�TTmv�Mi bm` /2b `ûbmHi�ib ;`�T?B[m2b 2i

MmKû`B[m2b cr /2 bǶ2Mi`�BM2` ¨ +2 ivT2 /Ƕ�+iBpBiû �p2+ mM2 bi`m+im`2 /2 T`ûb2Mi�iBQM �`iB+mHû2 �miQm` /2
i`QBb TQBMibਜ਼ H� KBb2 2M ûpB/2M+2 /2 H� T`Q#HûK�iB[m2 ûim/Bû2 cਜ਼ H� T`ûb2Mi�iBQM /2b TQBMib +Hûb /2 H� /ûK�`+?2 �K2M�Mi H2 +�M/B/�i �mt bQHmiBQMb ûH�#Q@

`û2b cਜ਼ 2i mM2 +QM+HmbBQM �`;mK2Miû2 �m `2;�`/ /2 `ûbmHi�ib [m�MiB}ûb 2i /2 H� T`Q#HûK�iB[m2
BMBiB�H2X

AH 2bi BM/BbT2Mb�#H2 [m2 H2b +�M/B/�ib 7QM/2Mi H2m` T`ûb2Mi�iBQM bm` H2 bmTTQ`i ûim/Bû- H2b KQ/ĕH2b
/ûp2HQTTûb Qm ûim/Bûb- H2b K2bm`2b 2i �M�Hvb2b `û�HBbû2b 2M `�TT2H�Mi bvbiûK�iB[m2K2Mi H2b
T`BM+BT�mt `ûbmHi�ib Q#i2MmbX 1M T�`iB+mHB2`- BH 2bi �ii2M/m /2b `ûbmHi�ib T2`iBM2Mib 2M MQK#`2
HBKBiû 2i [m�MiB}ûb �m `2;�`/ /2b 2tB;2M+2b 7Q`KmHû2b T�` H2 +�?B2` /2b +?�`;2bX G2 Dm`v MǶ�ii2M/
T�b mM +QKTi2 `2M/m HBMû�B`2 /2b �+iBpBiûb �#Q`/û2b �m +Qm`b /2 H� bû�M+2X

úpQHmiBQMb TQm` H� b2bbBQM kyR3 2i +QM+HmbBQM
SQm` H� b2bbBQM kyR3- H2b Q#D2+iB7b ;ûMû`�mt 2i HǶQ`;�MBb�iBQM /2 HǶûT`2mp2 Q`�H2 /2 b+B2M+2b BM/mb@
i`B2HH2b /2 HǶBM;ûMB2m` b2`QMi /�Mb H� +QMiBMmBiû /2 +2mt /2 H� b2bbBQM kyRdX 1M T�`iB+mHB2`- H� T�`iB2



*QM+Qm`b *2Mi`�H2@amTûH2+ kyRd }HBĕ`2 SaA

akA PĜj3

2M �miQMQKB2 2M+�/`û2 T`ûpm2 bm` mM2 /m`û2 /ǶmM2 ?2m`2 2MpB`QM U2M +QMb2`p�Mi HǶQ#D2+iB7 /m Dm`v
/Ƕûp�Hm2` H� T�`i /Ƕ�miQMQKB2 2i H� +�T�+Biû /ǶBMBiB�iBp2 /m +�M/B/�iV 2i H� bvMi?ĕb2 2z2+imû2 /2p�Mi
mM 2t�KBM�i2m` MǶ�v�Mi T�b bmBpB H2 +�M/B/�i HQ`b /2b [m�i`2 ?2m`2b /2 HǶûT`2mp2 b2`QMi TQm`bmBpB2bX
�m KQBMb mM bmD2i +QKTQ`i�Mi mM2 T`Q;`2bbBQM 2M Ŀ �miQMQKB2 2M+�/`û2 ŀ b2`� Tm#HBû �m +Qm`b /m
KQBb /2 MQp2K#`2 kyRdX
G� T`ûT�`�iBQM /2 +2ii2 ûT`2mp2 M2 bǶBKT`QpBb2 T�b 2i HǶ�+[mBbBiBQM /2b +QKTûi2M+2b ûp�Hmû2b M2
T2mi āi`2 Q#i2Mm2 T�` H� bBKTH2 `û�HBb�iBQM /2 [m2H[m2b i`�p�mt T`�iB[m2b /Ƕ2Mi`�BM2K2MiX AH 2bi 2M
2z2i BM/BbT2Mb�#H2 /2 bǶ�TT`QT`B2` ,ਲ mM2 /ûK�`+?2 /2 KBb2 2M ƾmp`2 /2 bvbiĕK2b BM/mbi`B2Hb +QKTH2t2b cਲ mM2 Kûi?Q/2 /2 `ûbQHmiBQM /2 T`Q#HĕK2b T2`K2ii�Mi /Ƕ�#Q`/2` 2i /Ƕ�TT`û?2M/2` H2b �+iBpBiûb

/Ƕûp�Hm�iBQM T`QTQbû2b T�` H2 Dm`v /�Mb HǶ2bT`Bi /2b b+B2M+2b BM/mbi`B2HH2b /2 HǶBM;ûMB2m` cਲ H2b T`BM+BT2b /ǶmiBHBb�iBQM /ǶQmiBHb /2 bBKmH�iBQM MmKû`B[m2 2i /Ƕ�M�Hvb2 /2b `ûbmHi�ib Q#i2MmbX

G2 Dm`v bQm?�Bi2 [m2 H2b +�M/B/�ib bǶBKT`ĕ;M2Mi /2b +QMb2BHb /QMMûb /�Mb +2 `�TTQ`i TQm` #B2M
`ûmbbB` +2ii2 ûT`2mp2X



*QM+Qm`b *2Mi`�H2@amTûH2+ kyRd }HBĕ`2 SaA

hS T?vbB[m2@+?BKB2 PĜjN

h`�p�mt T`�iB[m2b /2 T?vbB[m2@+?BKB2

S`ûb2Mi�iBQM /2 HǶûT`2mp2
GǶûT`2mp2 +QMbBbi2- T2M/�Mi mM2 /m`û2 /2 j ?2m`2b- ¨ `û�HBb2` THmbB2m`b 2tTû`B2M+2b- ¨ �M�Hvb2` 2i
¨ BMi2`T`ûi2` H2b `ûbmHi�ib 2M pm2 /2 `ûTQM/`2 ¨ mM2 T`Q#HûK�iB[m2 +QM+`ĕi2X
Zm2 +2 bQBi 2M +?BKB2 UiBi`�;2- ûim/2 +BMûiB[m2 2i i?2`KQ/vM�KB[m2- Qtv/Q`û/m+iBQM- ûH2+i`QHvb2wV
Qm 2M T?vbB[m2 UûH2+i`B+Biû- ûH2+i`QMB[m2- QTiB[m2V- BH bǶ�;Bi /Ƕûim/B2` mM T?ûMQKĕM2 T�`iB+mHB2` ¨
HǶ�B/2 /2b MQiBQMb };m`�Mi �m T`Q;`�KK2 /2b /2mt �MMû2b /2 T`ûT�`�iBQM U2M }HBĕ`2 SaA- H2b i`�p�mt
T`�iB[m2b /2 +?BKB2 QMi ûiû T`QTQbûb +2ii2 �MMû2 ¨ THmb /2 RdW /2b +�M/B/�ib �/KBbbB#H2bVX .ǶmM2
K�MBĕ`2 ;ûMû`�H2- H2 Dm`v `�TT2HH2 [m2 H2b +�M/B/�ib bQMi ûp�Hmûb ¨ T�`iB` /2b +QKTûi2M+2b /2 H�
/ûK�`+?2 2tTû`BK2Mi�H2 , bǶ�TT`QT`B2`- �M�Hvb2`- `û�HBb2`- p�HB/2`- +QKKmMB[m2`X
GǶûT`2mp2 Mû+2bbBi2 ;ûMû`�H2K2Mi HǶûH�#Q`�iBQM 2i H� KBb2 2M ƾmp`2 /ǶmM Qm THmbB2m`b T`QiQ+QH2b
2tTû`BK2Mi�mt- mM2 BMi2`T`ûi�iBQM 2i mM2 T`ûb2Mi�iBQM /2b `ûbmHi�ib- �++QKT�;Mû2b ûp2Mim2HH2K2Mi
/2 [m2H[m2b DmbiB}+�iBQMb i?ûQ`B[m2bX G2b T`QiQ+QH2b 2tTû`BK2Mi�mt T2mp2Mi āi`2 /QMMûb /�Mb H2
bmD2i Qm ¨ T`QTQb2` T�` H2 +�M/B/�iX S�`�HHĕH2K2Mi �mt û+?�M;2b �p2+ HǶ2t�KBM�i2m`- H2 +�M/B/�i
`û/B;2 mM +QKTi2 `2M/m /�Mb H2[m2H };m`2Mi H2b `ûbmHi�ib Q#i2Mmb 2i H2b `ûTQMb2b ¨ /2b [m2biBQMb
MQM i`�Biû2b HQ`b /2 +2b û+?�M;2bX 1M ;mBb2 /2 +QM+HmbBQM- BH 2bi /2K�M/û �m +�M/B/�i /Ƕ�M�Hvb2`
2i /2 p�HB/2` H2b `ûbmHi�ib- /2 `ûTQM/`2 /2 7�ÏQM �`;mK2Miû2 ¨ H� T`Q#HûK�iB[m2 TQbû2- /Ƕ2z2+im2`
mM2 bvMi?ĕb2 KQMi`�Mi [mǶBH � +QKT`Bb H� /ûK�`+?2 2i H� }M�HBiû /2 HǶûim/2 Qm 2M+Q`2 /2 `ûTQM/`2
¨ mM2 [m2biBQM Qmp2`i2 T2`K2ii�Mi /2 `2TH�+2` H2 i`�p�BH /�Mb mM +QMi2ti2 THmb ;ûMû`�HX
.ǶmM TQBMi /2 pm2 T`�iB[m2 2M +?BKB2- TQm` /2b `�BbQMb /2 bû+m`Biû- H2U�V +�M/B/�iU2V /QBi TQ`i2` mM
T�Mi�HQM 2i /2b +?�mbbm`2b 72`Kû2bX G2b +?2p2mt HQM;b /QBp2Mi āi`2 �ii�+?ûbX AHU2HH2V /QBi b2 KmMB`
/ǶmM2 #HQmb2 2M +QiQM ¨ K�M+?2b HQM;m2bX G2b HmM2ii2b /2 T`Qi2+iBQM bQMi 7Qm`MB2bX G2b H2MiBHH2b /2
+QMi�+i M2 bQMi T�b �miQ`Bbû2b TQm` H2b K�MBTmH�iBQMb /2 +?BKB2X 1M +?BKB2 +QKK2 2M T?vbB[m2-
BHU2HH2V /QBi �TTQ`i2` +�H+mH�i`B+2 2i K�iû`B2H /Ƕû+`Bim`2 mbm2H UbivHQb- +`�vQMb- ;QKK2 2i `ĕ;H2VX G2b
+QTB2b 2i H2b #`QmBHHQMb bQMi 7Qm`MBb T�` H2 +QM+Qm`bX G2b KQMi`2b +QMM2+iû2b 2i iûHûT?QM2b TQ`i�#H2b
bQMi BMi2`/BibX SQm` H2b hS /2 T?vbB[m2- BH 2bi `2+QKK�M/û /Ƕ�TTQ`i2` mM2 KQMi`2 +H�bbB[m2X SQm`
H2b hS /2 +?BKB2- �m+mM2 KQMi`2 MǶ2bi �miQ`Bbû2 K�Bb mM2 ?Q`HQ;2 2bi /BbTQMB#H2 /�Mb H� b�HH2X
.m`�Mi HǶûT`2mp2- H2b ûim/B�Mib /BbTQb2Mi /2 H� MQiB+2 /2b �TT�`2BHb 2i /2b KQ/2b /Ƕ2KTHQB bm++BM+ib
/2b /Bzû`2Mib HQ;B+B2Hb KBb ¨ H2m` /BbTQbBiBQMX 1M +?BKB2 2i /�Mb +2`i�BMb +�b 2M T?vbB[m2- mM
i2+?MB+B2M T2mi û;�H2K2Mi 2tTHB[m2` H2 7QM+iBQMM2K2Mi /2 +2`i�BMb /BbTQbBiB7bX
G2 Dm`v bQm?�Bi2 [m2 H2b +QKK2Mi�B`2b 2i +QMb2BHb };m`�Mi +B@�T`ĕb �B/2Mi �m KB2mt H2b 7mim`b
+�M/B/�ib �m +QM+Qm`b *2Mi`�H2@amTûH2+X

�M�Hvb2 ;HQ#�H2 /2b `ûbmHi�ib
*2`i�BMb +�M/B/�ib QMi KQMi`û mM2 i`ĕb #2HH2 �Bb�M+2 /�Mb H� +QKT`û?2MbBQM /2b bmD2ib 2ifQm /�Mb
HǶ2tTû`BK2Mi�iBQM- iûKQB;M�Mi /ǶmM2 2t+2HH2Mi2 T`ûT�`�iBQMX PM T2mi 2M `2p�M+?2 `2;`2ii2` [m2
/Ƕ�mi`2b b2 7Q+�HBb2Mi bm` H� `û�HBb�iBQM /2b ;2bi2b 2tTû`BK2Mi�mt K�Bb +?2`+?2Mi T2m ¨ +QKT`2M/`2
H2b T?ûMQKĕM2b 2i ¨ 2tTHQBi2` H2b `ûbmHi�ib 2M pm2 /2 `ûTQM/`2 ¨ H� T`Q#HûK�iB[m2 T`QTQbû2X



*QM+Qm`b *2Mi`�H2@amTûH2+ kyRd }HBĕ`2 SaA

hS T?vbB[m2@+?BKB2 PĜ9y

*QKK2Mi�B`2b bm` H2b `ûTQMb2b �TTQ`iû2b 2i +QMb2BHb �mt 7mim`b +�M/B/�ib

�iiBim/2
GǶûT`2mp2 /2 i`�p�mt T`�iB[m2b b2 /û`QmH2 bQmp2Mi /�Mb mM +2Mi`2 /Bzû`2Mi /2b �mi`2b ûT`2mp2b- H2b
+�M/B/�ib /QBp2Mi /QM+ p2BHH2` ¨ b2 T`ûb2Mi2` ¨ HǶ2M/`QBi 2i ¨ HǶ?2m`2 T`û+Bbûb bm` H2m` +QMpQ+�iBQMX
AH 2bi `�TT2Hû [m2 +2ii2 ûT`2mp2 b2 /û`QmH2 2M i2KTb HBKBiû Uj ? TQm` H� `û�HBb�iBQM /2b 2tTû`B2M+2b
2i H� `û/�+iBQM /m +QKTi2 `2M/m- mM2 7QBb H2b 2tTHB+�iBQMb 2i +QMbB;M2b /QMMû2bVX G2b +�M/B/�ib bQMi
iQi�H2K2Mi `2bTQMb�#H2b /2 H� ;2biBQM /2 H2m` i2KTbX G2 Dm`v MQi2 TQm` +2`i�BMb mM2 �iiBim/2 i`QT
�ii2MiBbi2 [mB MmBi ¨ H2m` 2{+�+BiûX lM2 miBHBb�iBQM `�BbQMMû2 /2b #`QmBHHQMb 2i mM û+?�M;2 T`û+Q+2
�p2+ HǶ2t�KBM�i2m` 2M +�b /2 /B{+mHiûb �KûHBQ`2`�Bi H2b T`2bi�iBQMbX
G2b +�M/B/�ib bQMi BMpBiûb ¨ HB`2 HǶ2Mb2K#H2 /m bmD2i- v +QKT`Bb H2b T�`iB2b +QKTQ`i�Mi /2b �MM2t2b
2ifQm /QMMû2b- +2 [mǶBHb M2 7QMi T�b iQmDQm`bX A/2MiB}2` H2b /Bzû`2Mi2b K�MBTmH�iBQMb ¨ `û�HBb2` 2i H2b
ûp2Mim2Hb Ŀ i2KTb KQ`ib ŀ UMQi�KK2Mi 2M +?BKB2 , +?�mz�;2 Qm �;Bi�iBQM /2 [m2H[m2b KBMmi2b- �+@
[mBbBiBQMb �miQK�iB[m2b 2M +BMûiB[m2- �ii2Mi2 /ǶmM �TT2HV T2`K2ii`�Bi �mt +�M/B/�ib /2 bǶQ`;�MBb2`
�p2+ THmb /Ƕ2{+�+BiûX
.2 THmb- H2 Dm`v `�TT2HH2 �mt +�M/B/�ib [mǶBHb /QBp2Mi T`2M/`2 HǶBMBiB�iBp2 /2 bQHHB+Bi2` HǶ2t�KBM�i2m`
HQ`b /2b /Bzû`2Mib �TT2Hb T`ûpmb �m +Qm`b /2b �+iBpBiûb ¨ `û�HBb2`X aB mM +�M/B/�i MǶ� T�b `ûmbbB
¨ ûH�#Q`2` +QKTHĕi2K2Mi H2 T`QiQ+QH2 /2K�M/û Qm M2 T�`pB2Mi T�b ¨ `û�HBb2` H2b K�MBTmH�iBQMb
T`QTQbû2b- BH M2 /QBi T�b ?ûbBi2` ¨ bQHHB+Bi2` HǶ2t�KBM�i2m` TQm` HmB 7�B`2 T�`i /2 b2b `û~2tBQMb Qm
/2 b2b /B{+mHiûbX lM û+?�M;2 bǶ2M;�;2 �HQ`b 2Mi`2 HǶ2t�KBM�i2m` 2i H2 +�M/B/�i- +2HmB@+B `2ÏQBi H2b
BM/B+�iBQMb Mû+2bb�B`2b 2i T2mi +QMiBMm2` HǶûT`2mp2 U�p2+ ûpB/2KK2Mi mM2 +QMbû[m2M+2 bm` H� MQi2VX
AH 2bi `2;`2ii�#H2 /2 pQB` [m2 +2`i�BMb +�M/B/�ib MǶ�TT2HH2Mi T�b bm{b�KK2Mi iƬi HǶ2t�KBM�i2m`-
T2`/2Mi /m i2KTb ¨ ûH�#Q`2` mM T`QiQ+QH2 [mǶBHb M2 T�`pB2MM2Mi T�b ¨ }M�HBb2` 2i MǶQMi 2MbmBi2 THmb
H2 i2KTb Mû+2bb�B`2 TQm` K2M2` ¨ #B2M HǶ2Mb2K#H2 /2b K�MBTmH�iBQMbX
1M}M- H2b +�M/B/�ib /QBp2Mi 7�B`2 H� /Bzû`2M+2 2Mi`2 mM i2bi [m�HBi�iB7 2i mM2 K2bm`2 T`û+Bb2 /2
K�MBĕ`2 ¨ M2 T�b T2`/`2 /2 i2KTbX

hS T?vbB[m2 , +QKK2Mi�B`2b bm` H2b `ûTQMb2b �TTQ`iû2b 2i +QMb2BHb �mt +�M/B/�ib

�iiBim/2 ;ûMû`�H2
G2b +�M/B/�ib 7QMi T`2mp2 /�Mb HǶ2Mb2K#H2 /2 #QMM2b +�T�+Biûb 2tTû`BK2Mi�H2bX
G� T`Bb2 /ǶBMBiB�iBp2 2i H2b 2bb�Bb bQMi 2M+Qm`�;ûb /�Mb +2ii2 ûT`2mp2X hQmi27QBb- #2�m+QmT /2 +�M@
/B/�ib +QM7QM/2Mi BMBiB�iBp2 T2`bQMM2HH2 2i K�MBTmH�iBQMb ?�b�`/2mb2b- +2 [mB +QM/mBi T�`7QBb ¨
H� /2bi`m+iBQM /2 K�iû`B2H U+Qm`ib@+B`+mBib- +?mi2b- /ûT�bb2K2Mi /2 i2MbBQMb Qm BMi2MbBiûb HBKBi2b-
/BbDQM+iBQMbwVX
.�Mb H2 bmD2i- };m`2Mi /2mt �TT2Hb ¨ HǶ2t�KBM�i2m`- T2M/�Mi H2b[m2Hb H2b +�M/B/�ib /QBp2Mi 7�B`2
mM2 #`ĕp2 bvMi?ĕb2 Q`�H2 /2 H2m`b `ûbmHi�ibX *2`i�BMb /Ƕ2Mi`2 2mt H2b T`ûb2Mi2Mi b�Mb �pQB` �#Q`/û
iQmi2b H2b 2tTû`BK2Mi�iBQMb /2K�M/û2b- �iiBim/2 ûpB/2KK2Mi +QMi`�B`2 ¨ HǶ2bT`Bi /2 HǶûT`2mp2X
G� bvMi?ĕb2 û+`Bi2 /2K�M/û2 2M }M /ǶûT`2mp2 2bi bQmp2Mi �#b2Mi2 Qm b2 HBKBi2 ¨ mM bBKTH2 `ûbmKû
/2 [m2H[m2b HB;M2b ûMQMÏ�Mi H2b `ûbmHi�ib Q#i2MmbX

JQ#BHBb�iBQM /2b +QMM�Bbb�M+2b
GǶûT`2mp2 /2K�M/2 T�`7QBb [m2H[m2b +�H+mHb �bb2x bBKTH2b [mB T2`K2ii2Mi H� +QM7`QMi�iBQM 2Mi`2
2tTû`B2M+2 2i i?ûQ`B2 2i Mû+2bbBi2Mi mM KBMBKmK /2 +QMM�Bbb�M+2b ûHûK2Mi�B`2bX J�Bb #2�m+QmT /2



*QM+Qm`b *2Mi`�H2@amTûH2+ kyRd }HBĕ`2 SaA

hS T?vbB[m2@+?BKB2 PĜ9R

+�M/B/�ib M2 KQMi`2Mi T�b H� +QKTûi2M+2 Mû+2bb�B`2 TQm` H2b K�Bi`Bb2` U2``2m`b /2 K�MBTmH�iBQM
/2b MQK#`2b +QKTH2t2b- BM+Q?û`2M+2 /�Mb HǶ�TTHB+�iBQM /2 H� HQB /2b K�BHH2b- BM+�T�+Biû ¨ ûi�#HB`
H2 +QKTQ`i2K2Mi /ǶǶmM +B`+mBi bBKTH2- +Qm`�Mi Mû;�iB7 /�Mb mM2 /BQ/2- K�M[m2 /2 K�Bi`Bb2 /2 H�
MQiBQM /2 [m�/`�im`2 Qm /ǶQTTQbBiBQM /2 T?�b2- /B{+mHiû ¨ +�H+mH2` H� p�H2m` KQv2MM2 /ǶmM bB;M�H
bBMmbQś/�H bm` mM2 /2KB@Tû`BQ/2 ¨ T�`iB` /ǶmM2 7Q`KmH2 7Qm`MB2wVX

�bT2+ib T`�iB[m2b
GǶQb+BHHQb+QT2 MmKû`B[m2 2bi bQmp2Mi 2KTHQvû +QKK2 BMbi`mK2Mi ¨ iQmi K2bm`2` U¨ H� TH�+2 /m
pQHiKĕi`2 T�` 2t2KTH2VX LQK#`2 /2 +�M/B/�ib 2M �ii2M/2Mi /2b 7QM+iBQMb ûpQHmû2b U+�H+mH /2 p�H2m`
+`āi2- /2 p�H2m` KQv2MM2wV K�Bb K�M[m2Mi /Ƕ2bT`Bi +`BiB[m2 [m�Mi �mt `ûbmHi�ib Q#i2Mmb UT�`
2t2KTH2 /�Mb H2 +�b /Ƕû+?2HH2b ?Q`BxQMi�H2b 2ifQm p2`iB+�H2b BM�/�Tiû2bV 2i H� bvM+?`QMBb�iBQM `2bi2
T�`7QBb K�H +QMMm2 Qm K�H K�Bi`Bbû2X "2�m+QmT /2 +�M/B/�ib �ii2M/2Mi [m2 HǶ�TT�`2BH K2bm`2 �mbbB
H2b /ûT?�b�;2b 2i M2 T2Mb2Mi T�b iQmDQm`b ¨ T�bb2` 2M KQ/2 s@u Qm ¨ miBHBb2` H2b K�`[m2m`b
i2KTQ`2Hb HQ`b[m2 +2ii2 7QM+iBQM MǶ2bi T�b /BbTQMB#H2X
SQm` H2 KmHiBKĕi`2 2i HǶQb+BHHQb+QT2- QM `2Hĕp2 2M+Q`2 T�`7QBb /2b 2``2m`b /2 +?QBt 2Mi`2 H2b TQbBiBQMb
�* 2i .*- /2b 2``2m`b /2 #`�M+?2K2Mi U�KTĕ`2Kĕi`2 2M T�`�HHĕH2- pQHiKĕi`2 2M bû`B2wV 2i /2
+QKT`û?2MbBQM /2 H� MQiBQM /2 +�HB#`2X
J�H;`û H2b MQiB+2b bBKTHB}û2b 7Qm`MB2b �mt +�M/B/�ib TQm` H2b Qb+BHHQb+QT2b- +2`i�BMb /Ƕ2Mi`2 2mt
7QMi /2b 2``2m`b /2 K2bm`2 T�` K�mp�Bb2 +QM};m`�iBQMX G2 #QmiQM /2 +QM};m`�iBQM �miQK�iB[m2
/2b Qb+BHHQb+QT2b UĿ �miQb2i ŀV 2bi ¨ miBHBb2` �p2+ mM2 ;`�M/2 T`û+�miBQM +�` BH KQ/B}2 /2 MQK#`2mt
T�`�Kĕi`2bX
PM MQi2 iQmDQm`b û;�H2K2Mi /2b 2``2m`b /2 K�bb2 UMQM@`�++Q`/2K2Mi Qm `�++Q`/2K2Mi 2M /2mt
2M/`QBib /Bzû`2Mib- 2Mi`û2 MQM #`�M+?û2 ¨ H� K�bb2- H2 +�M/B/�i T2Mb�Mi [m2 +Ƕ2bi û[mBp�H2Mi ¨
�TTHB[m2` mM TQi2MiB2H /2 y oV- H� MQM@pû`B}+�iBQM /m 7QM+iBQMM2K2Mi HBMû�B`2 /ǶmM KQMi�;2 U+?QBt
/2 bB;M�mt /Ƕ�KTHBim/2 BM�/�Tiû2V- H� +QM7mbBQM 2Mi`2 7`û[m2M+2 2i TmHb�iBQM- 2Mi`2 i2MbBQM +`āi2
2i i2MbBQM +`āi2@¨@+`āi2X
GǶûim/2 /2 H� 7QM+iBQM /2 i`�Mb72`i /ǶmM2 #QBi2 MQB`2 �p2+ /2mt #Q`M2b K�`[mû2b 2Mi`û2 2i /2mt
#Q`M2b K�`[mû2b bQ`iB2 TQb2 T�`7QBb /2b T`Q#HĕK2b /2 #`�M+?2K2Mi UT�` 2t2KTH2 H2 ;ûMû`�i2m` /2
7`û[m2M+2 2bi #`�M+?û ¨ H� 7QBb bm` HǶ2Mi`û2 2i H� bQ`iB2 TQm` i2Mi2` /2 72`K2` H2 +B`+mBiVX
"2�m+QmT /2 +�M/B/�ib b2 +QMi2Mi2Mi /ǶQ#b2`p�iBQMb T�bbBp2b /2 T?ûMQKĕM2b [mǶBHb MǶQMi T�b HǶB/û2
/2 +�`�+iû`Bb2` 2M 7�Bb�Mi /2b K2bm`2b , T�` 2t2KTH2- H2 +�M/B/�i Ŀ pQBi ŀ mM2 bBMmbQś/2- K�Bb MǶ�
T�b HǶB/û2 /Ƕ2M K2bm`2` HǶ�KTHBim/2 MB H� 7`û[m2M+2X
S2m /2 +�M/B/�ib T�`H2Mi /2b 2``2m`b HBû2b �m T`BM+BT2 T?vbB[m2 miBHBbû T�` HǶBMbi`mK2Mi- /2 H� T`û+B@
bBQM /2 K2bm`2 /2 HǶ�TT�`2BH- /2b 2``2m`b bvbiûK�iB[m2b 2i bm#D2+iBp2b- /2 H� MQiBQM /2 `ûbQHmiBQMw
"2�m+QmT /2 +�M/B/�ib M2 b�p2Mi T�b /QMM2` H� T`û+BbBQM /2 H2+im`2 /ǶmM �TT�`2BH , T�` 2t2KTH2-
mM2 i2MbBQM Hm2 bm` mM pQHiKĕi`2 �M�HQ;B[m2 Qm mM �M;H2 Hm bm` mM ;QMBQKĕi`2 QMi mM2 T`û+BbBQM
/QMMû2 T�` H2b ;`�/m�iBQMbX GQ`b[mǶmM +�H+mH /ǶBM+2`iBim/2 2bi /2K�M/û- QM pQBi mM T2m /2 iQmi
UbQKK2 /2b BM+2`iBim/2b `2H�iBp2b- `�+BM2 +�``û2 /2 H� bQKK2 /2b +�``ûb /2b BM+2`iBim/2b `2H�iBp2bwV
T�`7QBb �++QKT�;Mû /ǶmM +Q2{+B2Mi- BM/ûT2M/�KK2Mi /m MQK#`2 /2 p�`B�#H2b c +2`i�BMb +�M/B/�ib
M2 b2K#H2Mi T�b bm`T`Bb /ǶQ#i2MB` mM2 BM+2`iBim/2 i`ĕb BM7û`B2m`2 ¨ +2HH2 /2b +QKTQb�Mib Qm /2
HǶ�TT�`2BH /2 K2bm`2X
am` H2b T�`iB2b /ǶQTiB[m2- i`QT /2 +�M/B/�ib M2 b�p2Mi T�b `2+QMM�Bi`2 mM2 H2MiBHH2 /Bp2`;2Mi2 /ǶmM2
H2MiBHH2 +QMp2`;2Mi2X G2b i2`K2b miBHBbûb bQMi bQmp2Mi �TT`QtBK�iB7b 2i BH v � bQmp2Mi +QM7mbBQM
2Mi`2 H2b /Bzû`2Mib BMbi`mK2Mib UHmM2ii2- pBb2m`- +QHHBK�i2m`wVX "2�m+QmT /2 +�M/B/�ib M2 /Bzû`2M@
+B2Mi T�b Ŀ TQH�`Bb�iBQM ŀ /2 Ŀ TQH�`Bb�iBQM `2+iBHB;M2 ŀ- T�b THmb [mǶBHb M2 +QMM�Bbb2Mi H2 i2`K2 /2
Ŀ KBMBKmK /2 /ûpB�iBQM ŀ T�` 2t2KTH2X 1M BMi2`7û`QKĕi`B2- BH K�M[m2 bQmp2Mi H� +QKT`û?2MbBQM
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T?vbB[m2 /2b T?ûMQKĕM2b Q#b2`pûb- 2M T�`iB+mHB2` H� `2H�iBQM 2Mi`2 HǶQ#b2`p�iBQM UMBp2�m HmKBM2mtV
2i H� /Bzû`2M+2 /2 K�`+?2- �BMbB [m2 H� /Bzû`2M+2 2Mi`2 7Q`K2 /2b 7`�M;2b U`2+iBHB;M2b- +B`+mH�B`2b
Qm �mi`2bV 2i H2m` BMi2`T`ûi�iBQM T?vbB[m2 Uû;�H2 ûT�Bbb2m` Qm û;�H2 BM+HBM�BbQMVX SHmb ;ûMû`�H2K2Mi
+2`i�BMb +�M/B/�ib MǶQMi pBbB#H2K2Mi T�b 2m �++ĕb �m K�iû`B2H /2 #�b2 Qm MǶQMi T�b �+[mBb H2b #�b2b
i?ûQ`B[m2b BM/BbT2Mb�#H2b ¨ H� +QKT`û?2MbBQM /2 +2`i�BMb bmD2ib /ǶQTiB[m2X lM2 7`�+iBQM MQi�#H2
U2MpB`QM RyWV /2b +�M/B/�ib M2 b�Bi T�b TQbBiBQMM2` HǶBK�;2 /ǶmM TQBMi ¨ i`�p2`b mM KB`QB` TH�M 2i
7�B`2 H2 i`�+û /2 `�vQMb �bbQ+Bû ¨ +2ii2 +QMDm;�BbQMX AH bǶ�;Bi /ǶmM T?ûMQKĕM2 MQmp2�m 2i bm`T`2M�Mi-
bǶ�;Bbb�Mi /ǶmM TQBMi �mi�Mi ûHûK2Mi�B`2 [m2 +QM+`2i /�Mb H� pB2 /2 iQmb H2b DQm`bX
:HQ#�H2K2Mi- BH +QMpB2Mi /2 `�TT2H2` �mt ûHĕp2b [m2 iQmi2 miBHBb�iBQM /ǶmM �TT�`2BH /2 K2bm`2-
KāK2 2i bm`iQmi bǶBH bǶ�;Bi /ǶmM BMbi`mK2Mi ûpQHmû- /QBi bǶ�++QKT�;M2` /ǶmM2 �M�Hvb2 /2b `ûbmHi�ib
Q#i2Mmb 2i /ǶmM `2;�`/ +`BiB[m2 bm` +2mt@+BX

1tTHQBi�iBQM /2b `ûbmHi�ib
.2b `ûbmHi�ib 2tTû`BK2Mi�mt BM+Q?û`2Mib M2 b2K#H2Mi T�b T2`im`#2` +2`i�BMb +�M/B/�ibX .Ƕ�mi`2b
�m +QMi`�B`2 MǶ?ûbBi2Mi T�b ¨ /û7Q`K2` H2b T?ûMQKĕM2b Q#b2`pûb TQm` H2b 7�B`2 +QśM+B/2` �p2+ /2b
BMi2`T`ûi�iBQMb 2``QMû2bX
*2`i�BM2b +Qm`#2b K�M[m2Mi /2 /û}MBiBQM /Ƕû+?2HH2 Qm miBHBb2Mi /2b û+?2HH2b BM�/�Tiû2bX PM `2Hĕp2
�mbbB T�`7QBb mM2 2``2m` bm` HǶmMBiû +?QBbB2 UTQm`i�Mi T`û+Bbû2 /�Mb HǶûMQM+ûV [mB BKTHB[m2 mM2
/ûpB�iBQM BKTQ`i�Mi2 bm` H2b `ûbmHi�ib UT�bb�;2 /2 /2;`ûb *2HbBmb 2M E2HpBM- T�` 2t2KTH2VX
*2`i�BMb +�M/B/�ib MǶmiBHBb2Mi T�b H2 T�TB2` KBHHBKûi`û ¨ H2m` /BbTQbBiBQM 2i /`2bb2Mi mM ;`�T?B[m2
`m/BK2Mi�B`2 2i T2m T`û+Bb bm` H2 +QKTi2 `2M/mX G2b i`�+ûb /2 "Q/2 /2b 7QM+iBQMb /m T`2KB2` 2i /m
/2mtBĕK2 Q`/`2 2i HǶmb�;2 /m T�TB2` ¨ û+?2HH2 b2KB@HQ;�`Bi?KB[m2 bQMi +QMMmb T�` T`2b[m2 iQmb H2b
+�M/B/�ib K�Bb i`QT /2 +�M/B/�ib �MMQM+2Mi +QKK2 Ŀ �bvKTiQi2 ¨ Ɛky /"f/û+�/2 ŀ mM2 /`QBi2 /2
T2Mi2 /Bzû`2Mi2- [mǶBHb QMi i`�+û2 2M b2 +QMi2Mi�Mi /2 Ŀ +QHH2` ŀ �m KB2mt �mt TQBMib /2 K2bm`2X
.�Mb /Ƕ�mi`2b +�b- H2b +�M/B/�ib M2 T2Mb2Mi T�b iQmDQm`b ¨ 2bb�v2` /2 b2 `�K2M2` �m i`�+û /ǶmM2
/`QBi2 TQm` /ûKQMi`2` mM2 HQB T?vbB[m2X AMp2`b2K2Mi- /2 MQK#`2mt +�M/B/�ib 2bb�B2Mi /2 7�B`2
T�bb2` mM2 /`QBi2 T�` /2b TQBMib [mB MǶQMi T�b /2 `�BbQM T�`iB+mHBĕ`2 /Ƕāi`2 �HB;MûbX
.2 K�MBĕ`2 ;ûMû`�H2- mM2 K2bm`2 Qm +QMbi�i�iBQM 2tTû`BK2Mi�H2 /2p`�Bi b2 i`�/mB`2 /�Mb H2 +QKTi2
`2M/m T�` mM i�#H2�m 2ifQm mM2 +Qm`#2X

hS +?BKB2 , +QKK2Mi�B`2b 2i +QMb2BHb bm` H2b /Bzû`2Mi2b i2+?MB[m2b

�TT2Hb
.�Mb H2 bmD2i- };m`2Mi /2b 2M+�`ib BMiBimHûb Ŀ �TT2Hb ŀ /�Mb H2b[m2Hb mM2 Qm THmbB2m`b [m2biBQMb bQMi
TQbû2bX G2b +�M/B/�ib bQMi BMpBiûb ¨ �TT2H2` HǶ2t�KBM�i2m` �}M /2 /QMM2` H� `ûTQMb2 ¨ +2b [m2biBQMbX
AH bǶ�;Bi bQmp2Mi /2 T`QTQb2` /2b T`QiQ+QH2b Qm /ǶBMi2`T`ûi2` /2b `ûbmHi�ib /Ƕ2tTû`B2M+2X
G2 /B�HQ;m2 �p2+ HǶ2t�KBM�i2m` T2`K2i /Ƕ�{M2` 2ifQm /2 +Q``B;2` H�UbV `ûTQMb2UbVX
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lM T`QiQ+QH2 2bi 7`û[m2KK2Mi /Bbi`B#mû ¨ HǶBbbm2 /2 HǶ�TT2H- [m2 H� T`QTQbBiBQM 7�Bi2 T�` H2 +�M/B/�i
bQBi +Q``2+i2 Qm MQMX G2 Dm`v �ii2M/ [m2 H2b +�M/B/�ib T`ûT�`2Mi +2b �TT2Hb ,ਲ HǶ�`;mK2Mi�iBQM /QBi āi`2 Q`;�MBbû2 /2 7�ÏQM +H�B`2 2i HQ;B[m2 2i miBHBb2` mM pQ+�#mH�B`2 �/�Tiû

U2M T�`iB+mHB2`- H� p2``2`B2 /QBi āi`2 +Q``2+i2K2Mi MQKKû2V cਲ bB H� `ûTQMb2 bǶ�TTmB2 bm` mM2 û[m�iBQM- mM +�H+mH- mM b+?ûK�- BH 7�mi [m2 H2 bmTTQ`i û+`Bi T`ûb2Miû
bQBi +H�B` 2i HBbB#H2 cਲ BH 2bi TQbbB#H2 /2 M2 /QMM2` [mǶmM2 T�`iB2 /2b `ûTQMb2b K�Bb H2 +�M/B/�i M2 /QBi T�b bǶ�ii2M/`2
¨ +2 [m2 HǶ2t�KBM�i2m` HmB 7Qm`MBbb2 bvbiûK�iB[m2K2Mi H2b `ûTQMb2b K�M[m�Mi2bX

úH�#Q`�iBQM /ǶmM T`QiQ+QH2
hBi`�;2X .2 MQK#`2mt +�M/B/�ib bǶBMi2``Q;2Mi 2M T`2KB2` HB2m bm` H� M�im`2 /m bmBpB /ǶmM ?vTQ@
i?ûiB[m2 iBi`�;2 b�Mb +QKK2M+2` T�` `û~û+?B` ¨ H� `û�+iBQM bmTTQ`i /2 iBi`�;2X G2 Dm`v �ii2M/ [m2
H2 +�M/B/�i bQBi +�T�#H2 /2 T`QTQb2` mM2 `û�+iBQM bmTTQ`i /2 iBi`�;2 2i /2 pû`B}2` [mǶ2HH2 `2KTHBi H2b
+`Biĕ`2b T2`K2ii�Mi /2 HǶmiBHBb2` +QKK2 i2HH2X lM2 7QBb +2ii2 T`2KBĕ`2 ûi�T2 ûi�#HB2- BH T2mi +?2`+?2`
mM2 Kûi?Q/2 /2 /ûi2`KBM�iBQM /2 HǶû[mBp�H2M+2X G2 Dm`v MQi2 [m2 H2 +?QBt /ǶmM BM/B+�i2m` +QHQ`û
`2bi2 i`ĕb T`Q#HûK�iB[m2 TQm` H2b +�M/B/�ibX S�` �BHH2m`b- H2 bmBpB TQi2MiBQKûi`B[m2 M2 b2K#H2 T�b
K�Bi`BbûX
G2 Dm`v b2 7ûHB+Bi2 /2 +QMbi�i2` [m2 H2 `�TTQ`i /2 HǶ�MMû2 T`û+û/2Mi2 � ûiû Hm T�` H2b +�M/B/�ibX �BMbB-
BHb QMi 2M ;ûMû`�H +QKT`Bb [mǶBHb /QBp2Mi �m T`û�H�#H2 /ûi2`KBM2` mM2 2biBK�iBQM /2 H� ;`�M/2m`
U+QM+2Mi`�iBQM- K�bb2- [m�MiBiû /2 K�iBĕ`2V [m2 H2 iBi`�;2 H2m` T2`K2ii`� /2 /ûi2`KBM2` 2MbmBi2 �p2+
T`û+BbBQMX AHb QMi 2M iāi2 mM2 p�H2m` `�BbQMM�#H2 /2 pQHmK2 û[mBp�H2Mi 2i T2mp2Mi �HQ`b T`QTQb2`
mM pQHmK2 /2 T`Bb2 /Ƕ2bb�B 2i ûp2Mim2HH2K2Mi mM2 /BHmiBQM /2 H� bQHmiBQM ¨ iBi`2` Qm /2 H� bQHmiBQM
iBi`�Mi2X
GǶûH�#Q`�iBQM /ǶmM T`QiQ+QH2 /2 iBi`�;2 TQm` mM TQHv�+B/2 /2K2m`2 i`ĕb /B{+BH2X
SBH2 2i ûH2+i`QHvb2X G2 Dm`v � ûiû i`ĕb /ûÏm /2b `ûTQMb2b �TTQ`iû2b T�` H2b +�M/B/�ib [mB /2p�B2Mi
T`QTQb2` mM KQMi�;2 �}M /2 `û�HBb2` mM2 TBH2 Qm mM2 ûH2+i`QHvb2X
G2b +�M/B/�ib +QMbB/ĕ`2Mi bQmp2Mi [m2 HǶûH2+i`Q/2 /QBi Mû+2bb�B`2K2Mi bm#B` mM2 `û�+iBQM /ǶQtv/Q@
`û/m+iBQM �HQ`b [mǶBH bǶ�;Bi T�`7QBb /ǶmM2 ûH2+i`Q/2 BM2`i2X LQK#`2 /Ƕ2Mi`2 2mt T`ûpQB2Mi mM KQMi�;2
/ǶûH2+i`QHvb2 2M Qm#HB�Mi /Ƕv BMi`Q/mB`2 mM ;ûMû`�i2m`X AHb T2BM2Mi ¨ /Bb+mi2` /2b `û�+iBQMb �ii2M@
/m2b �mt ûH2+i`Q/2b 2i Qm#HB2Mi bQmp2Mi [m2 HǶ2�m T2mi �mbbB bm#B` /2b `û�+iBQMb /ǶQtv/�iBQM Qm /2
`û/m+iBQMX

JBb2 2M ƾmp`2 /2b T`QiQ+QH2b
*?QBt /2 H� p2``2`B2X G� p2``2`B2 /QBi āi`2 +?QBbB2 �p2+ /Bb+2`M2K2MiX
GQ`b[mǶmM2 K2bm`2 T`û+Bb2 /2 pQHmK2 2bi Mû+2bb�B`2- HǶmiBHBb�iBQM /2 p2``2`B2 D�m;û2 �/�Tiû2 bǶBK@
TQb2X 1M `2p�M+?2- /�Mb /2 MQK#`2mt +�b U�DQmi /2 bQHmiBQM �+B/2 TQm` mM iBi`�;2 /ǶQtv/Q`û/m+iBQM-
`BMÏ�;2 /ǶmM bQHB/2- �DQmi /2 `û�+iB7 2M 2t+ĕb MQM +QMi`ƬHûV- HǶmiBHBb�iBQM /ǶmM2 bBKTH2 ûT`Qmp2ii2
bm{iX .�Mb H2 /Qmi2- /2 MQK#`2mt +�M/B/�ib miBHBb2Mi bvbiûK�iB[m2K2Mi H� p2``2`B2 D�m;û2 UKāK2
TQm` `2KTHB` mM2 #m`2ii2 5VX *QKK2 H2 MQK#`2 /2 TBT2ii2b D�m;û2b 2bi HBKBiû- BHb bQMi +QMi`�BMib
/Ƕ2z2+im2` /2b `BMÏ�;2b 7`û[m2Mib 2i T2`/2Mi mM i2KTb +QMbB/û`�#H2- +2 [mB H2m` 2bi i`ĕb T`ûDm/B@
+B�#H2X G2 Dm`v `2+QKK�M/2 �mt +�M/B/�ib /2 T`2M/`2 H2 i2KTb /2 `û~û+?B` �m +?QBt /2 H� p2``2`B2-
+2 [mB MǶ2bi T�b mM2 T2`i2 K�Bb #B2M �m +QMi`�B`2 mM ;�BM /2 i2KTbX
_û�HBb�iBQM /2 bQHmiBQMbX G2 Dm`v +QMbi�i2 mM2 ;`�M/2 /BbT�`Biû /�Mb H2b +QKTûi2M+2b T`�iB[m2b
/2b +�M/B/�ibX *2`i�BMb K�MBTmH2Mi �p2+ mM2 `2H�iBp2 �Bb�M+2 2M miBHBb�Mi H2 K�iû`B2H �/û[m�iX G2b
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K�H�/`2bb2b /2b �mi`2b iûKQB;M2Mi /ǶmM K�M[m2 /2 T`ûT�`�iBQMX G2 Dm`v �ii2M/ /2b +�M/B/�ib [mǶBHb
bQB2Mi +�T�#H2b ,ਲ /2 T`ûT�`2` �p2+ T`û+BbBQM mM2 bQHmiBQM T�` /BbbQHmiBQM UT2bû2 T`û+Bb2- `û+mTû`�iBQM [m�MiBi�iBp2

/m bQHB/2- miBHBb�iBQM /ǶmM2 }QH2 D�m;û2- ?QKQ;ûMûBb�iBQM �m 7m` 2i ¨ K2bm`2 /m `2KTHBbb�;2
Mû+2bb�B`2 TQm` �bbm`2` mM2 #QMM2 /BbbQHmiBQM 2i ?QKQ;ûMûBb�iBQM }M�H2V cਲ /2 `û�HBb2` mM2 /BHmiBQM T`û+Bb2 UTBT2ii2 2i }QH2 D�m;û2bVX

hBi`�;2X G� `û�HBb�iBQM /2b iBi`�;2b 2bi 2M ;ûMû`�H +Q``2+i2K2Mi 2z2+imû2X G2 Dm`v `�TT2HH2 iQmi27QBb-
¨ iQmi2b }Mb miBH2b [m2 ,ਲ H� #m`2ii2 /QBi āi`2 `BM+û2 �p2+ H� bQHmiBQM iBi`�Mi2 2i `2KTHB2 ¨ HǶ�B/2 /ǶmM T2iBi #û+?2` cਲ BH 7�mi ûHBKBM2` mM2 ûp2Mim2HH2 #mHH2 /Ƕ�B` 2i �Dmbi2` H2 MBp2�m bmTû`B2m` T�` pB/�M;2 2i MQM T�`

`2KTHBbb�;2 cਲ mM2 �;Bi�iBQM 2bi BM/BbT2Mb�#H2 cਲ HQ`b /ǶmM iBi`�;2 ¨ HǶ�B/2 /ǶmM BM/B+�i2m` +QHQ`û- mM T`2KB2` iBi`�;2 `�TB/2 T2mi 7�B`2 ;�;M2` /m
i2KTbX G� /ûi2+iBQM /2 HǶû[mBp�H2M+2 b2 7�Bi ¨ H� ;Qmii2 T`ĕb 2M `2;�`/�Mi H2 #û+?2` 2i MQM T�b
H� #m`2ii2 cਲ HQ`b /ǶmM iBi`�;2 bmBpB T�` +QM/m+iBKûi`B2- BH MǶ2bi T�b miBH2 /2 `�TT`Q+?2` H2b K2bm`2b �m pQBbB@
M�;2 /2 HǶû[mBp�H2M+2 cਲ HQ`b /ǶmM iBi`�;2 bmBpB T�` TQi2MiBQKûi`B2 Qm T>@Kûi`B2- BH 2bi 2M `2p�M+?2 Mû+2bb�B`2 /2 `�T@
T`Q+?2` H2b K2bm`2b �m pQBbBM�;2 /2 HǶû[mBp�H2M+2X

S�` �BHH2m`b- TQm` +2`i�BMb +�M/B/�ib- HǶ2tTHQBi�iBQM /2b `ûbmHi�ib /m iBi`�;2 `2bi2 T`Q#HûK�iB[m2 ,ਲ H� MQiBQM /Ƕû[mBp�H2M+2 MǶ2bi T�b iQmDQm`b K�Bi`Bbû2X �BMbB- H2b +Q2{+B2Mib biƾ+?BQKûi`B[m2b bQMi
`û;mHBĕ`2K2Mi Qm#HBûb Qm K�H TQbBiBQMMûb cਲ +2`i�BMb +�M/B/�ib Qm#HB2Mi [m2 HǶQ#D2+iB7 2bi /2 /ûi2`KBM2` H� +QM+2Mi`�iBQM /2 HǶ2bTĕ+2 iBi`û2
/�Mb H� bQHmiBQM ûim/Bû2 2i MQM /�Mb H2 #û+?2` miBHBbû TQm` H2 iBi`�;2X

liBHBb�iBQM /2b i�#H2m`bX SHmbB2m`b i�#H2m`b bQMi KBb ¨ /BbTQbBiBQM /2b +�M/B/�ib U;`�T?k.- G�iBb
S`Q- _2;`2bbB 2i GB#`2P{+2 *�H+VX .2b MQiB+2b bm++BM+i2b bQMi 7Qm`MB2bX
G2 Dm`v bǶûiQMM2 /2b /B{+mHiûb [m2 `2M+QMi`2Mi H2b +�M/B/�ib TQm` miBHBb2` mM i�#H2m` /�Mb H2 bBKTH2
#mi /2 i`�+2` mM2 +Qm`#2 /2 bmBpB /2 iBi`�;2 �}M /2 /ûi2`KBM2` HǶû[mBp�H2M+2X
AH 2bi `2+QKK�M/û ,ਲ /Ƕ2Mi`2` H2b TQBMib /2 K2bm`2 /B`2+i2K2Mi /�Mb H2 i�#H2m` UTHmiƬi [m2 /Ƕ�pQB` ¨ `2+QTB2` mM

#`QmBHHQM BMmiBH2V cਲ /2 i`�+2` H2b +Qm`#2b �m 7m` 2i ¨ K2bm`2 /2 K�MBĕ`2 ¨ +QMi`ƬH2` HǶûpQHmiBQM /2 H� ;`�M/2m`
K2bm`û2 cਲ /ǶmiBHBb2` H2b QmiBHb /2 KQ/ûHBb�iBQM TQm` /ûi2`KBM2` HǶû[mBp�H2M+2 UKûi?Q/2 /2b i�M;2Mi2b BM@
iû;`û2 /�Mb +2`i�BMb i�#H2m`b- KQ/ûHBb�iBQM �{M2 /2b TQBMib 2tTû`BK2Mi�mt 2i `2+?2`+?2 /2
HǶBMi2`b2+iBQM /2b /`QBi2b KQ/ĕH2bVX

AH 2bi p`�BK2Mi +QMi2bi�#H2 /2 HB`2 mM pQHmK2 û[mBp�H2Mi bm` 72mBHH2 �p2+ �#b+Bbb2 MQM T`û+Bbû2 2i
K�H ;`�/mû2X .�Mb +2 +�b- BH p�m/`�Bi KB2mt miBHBb2` /m T�TB2` KBHHBKûi`û TQm` i`�+2` H� +Qm`#2X
.2 KāK2- mM ;`�T?2 /QBi T`ûb2Mi2` mM iBi`2 2i H2b �t2b /QBp2Mi āi`2 �MMQiûbX
*�H+mH /ǶBM+2`iBim/2X G2b +�H+mHb /ǶBM+2`iBim/2 M2 bQMi T�b bvbiûK�iB[m2K2Mi /2K�M/ûbX AH bǶ�;Bi
bQmp2Mi /ǶB/2MiB}2` H2b T`BM+BT�H2b bQm`+2b /Ƕ2``2m` 2i T�`7QBb /Ƕûp�Hm2` H2b BM+2`iBim/2b �zû`2Mi2b



*QM+Qm`b *2Mi`�H2@amTûH2+ kyRd }HBĕ`2 SaA

hS T?vbB[m2@+?BKB2 PĜ98

/2 K�MBĕ`2 ¨ /ûi2`KBM2` HǶBM+2`iBim/2 bm` mM2 ;`�M/2m` +�H+mHû2 ¨ T�`iB` /2 ;`�M/2m`b K2bm`û2bX G2
HQ;B+B2H :mK 2bi ¨ /BbTQbBiBQMX 1M Qmi`2- H2b 7Q`KmH2b /2 T`QT�;�iBQM /ǶBM+2`iBim/2 bQMi `�TT2Hû2b-
T2`K2ii�Mi /2 7�B`2 7�+BH2K2Mi mM +�H+mH /ǶBM+2`iBim/2X
G2 Dm`v +QMbi�i2 �p2+ TH�BbB` [m2 +2b [m2biBQMb QMi ûiû /�p�Mi�;2 �#Q`/û2b [m2 H2b �MMû2b T`û+û/2Mi2b
2i �p2+ THmb /2 T`�;K�iBbK2 2i /2 bm++ĕbX
aû+m`BiûX .ǶmM TQBMi /2 pm2 bû+m`Biû- ;�`/2` /2b ;�Mib 2M T2`K�M2M+2 2bi bQm`+2 /2 /�M;2` TmBb[m2
+2H� `2pB2Mi ¨ `ûT�M/`2 T�`iQmi H2b bm#bi�M+2b /QMi BH 7�mi b2 T`Qiû;2`X

*QKTi2 `2M/m
lM +QKTi2 `2M/m bm++BM+i 2bi �ii2M/mX
.�Mb bmD2i- mM2 T`Q#HûK�iB[m2 2bi TQbû2 �m +�M/B/�i [mB /QBi H� `�TT2H2` #`Bĕp2K2Mi /�Mb HǶBMi`Q@
/m+iBQMX
.�Mb +2 +QKTi2 `2M/m H2 +�M/B/�i /QBi 7�B`2 };m`2` H2b `ûTQMb2b �mt [m2biBQMb TQbû2b /�Mb H2 bmD2iX
hQmi27QBb BH 2bi BMmiBH2 /2 `2TQ`i2` H2b `ûTQMb2b /2b [m2biBQMb /ûD¨ i`�Biû2b ¨ HǶQ`�H U[m2biBQMM2K2Mi
2i T`QiQ+QH2bV +�` +2HH2b@+B QMi /ûD¨ ûiû ûp�Hmû2bX 1M Qmi`2- bB mM2 +Qm`#2 2bi i`�+û2- H2 i�#H2�m /2
p�H2m`b MǶ2bi T�b Mû+2bb�B`2X
G2 +QKTi2 `2M/m /QBi b2 i2`KBM2` T�` mM2 `ûTQMb2 +H�B`2 ¨ H� T`Q#HûK�iB[m2 [m2 H2 hS +?2`+?2 ¨
`ûbQm/`2X
1M}M- H2 +�M/B/�i /QBi bǶ2zQ`+2` /2 `û/B;2` bQM +QKTi2 `2M/m 2M miBHBb�Mi mM pQ+�#mH�B`2 `B;Qm`2mt-
mM2 bvMi�t2 +Q``2+i2 2i mM2 +�HHB;`�T?B2 HBbB#H2X

*QKTûi2M+2 Ŀ *QKKmMB[m2` ŀ

§ HǶQ`�H
GǶûT`2mp2 +QKTQ`i2 mM2 T�`i /2 +QKKmMB+�iBQM Q`�H2 2i H� +�T�+Biû /2b +�M/B/�ib ¨ 2tTQb2` +H�B`2@
K2Mi H2m` /ûK�`+?2 2bi H�`;2K2Mi ûp�Hmû2X G2b +�M/B/�ib bQMi BMpBiûb ¨ �TTmv2` H2m` `�BbQMM2K2Mi
bm` mM b+?ûK� +H�B` Qm mM +�H+mH 2z2+imû T`QT`2K2Mi �m #`QmBHHQMX PM �ii2M/ mM H�M;�;2 T`û+Bb-
mM2 2tT`2bbBQM +H�B`2X G2b û+?�M;2b �p2+ H2 Dm`v bQMi �mbbB HǶQ++�bBQM /ǶQ`B2Mi2` H2b +�M/B/�ib [mB
b2 bQMi T�`7QBb i`QKTûbX G2 Dm`v ûp�Hm2 7�pQ`�#H2K2Mi +2mt /Ƕ2Mi`2 2mt [mB û+Qmi2Mi 2i K2ii2Mi
2M T`�iB[m2 H2b +QMb2BHb T`Q/B;mûbX *QKK2 BM/B[mû THmb ?�mi MQmb `2+QKK�M/QMb �mt +�M/B/�ib
/ǶBMi2`�;B` �p2+ HǶ2t�KBM�i2m`- /2 HǶBMi2`T2H2` 2M +�b /2 /B{+mHiûb Qm /2 /Qmi2X

§ HǶû+`Bi
lM +QKTi2 `2M/m bm++BM+i `�TTQ`i�Mi H2b K2bm`2b 2i H2b 2tTHQBi�iBQMb 2bi /2K�M/ûX G¨ 2M+Q`2- H2
Dm`v �ii2M/ +H�`iû 2i +QM+BbBQMX GǶ�+[mBbBiBQM /2 /QMMû2b MmKû`B[m2b MǶ2bi T�b mM2 }M 2M bQB- K�Bb
�TTQ`i2` mM2 `ûTQMb2 �`;mK2Miû2 ¨ H� T`Q#HûK�iB[m2 2tTQbû2 2M /û#mi /2 bmD2i 2bi i`ĕb �TT`û+BûX
hQmi2b H2b +Qm`#2b /QBp2Mi āi`2 i`�+û2b �p2+ mM �t2 /2b �#b+Bbb2b 2i mM �t2 /2b Q`/QMMû2b +H�B`2K2Mi
HB#2HHûb �p2+ H2b ;`�M/2m`b TH�+û2b 2M �#b+Bbb2 2i 2M Q`/QMMû2X 1HH2b /QBp2Mi 7�B`2 HǶQ#D2i /ǶmM2 T?`�b2
/2 `2MpQB 2i /ǶmM +QKK2Mi�B`2 /�Mb H2 +QKTi2 `2M/mX

*QM+HmbBQM
GǶûT`2mp2 /2 i`�p�mt T`�iB[m2b `2[mB2`i /2 H� T�`i /2b +�M/B/�ib /2b 2zQ`ib /Ƕ�TT`QT`B�iBQM /m
bmD2i 2i /Ƕ�M�Hvb2X �T`ĕb �pQB` `û�HBbû H2b K�MBTmH�iBQMb- BH +QMpB2Mi /Ƕ2M 2tTHQBi2` H2b `ûbmHi�ib 2t@
Tû`BK2Mi�mt 2i /Ƕ�pQB` mM2 �iiBim/2 +`BiB[m2 pBb@¨@pBb /2b `ûbmHi�ib Q#i2MmbX _ûmbbB` +2ii2 ûT`2mp2



*QM+Qm`b *2Mi`�H2@amTûH2+ kyRd }HBĕ`2 SaA
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/2K�M/2 �mbbB mM2 #QMM2 Q`;�MBb�iBQM- mM2 #QMM2 ;2biBQM /m i2KTb 2i mM2 +QKKmMB+�iBQM 2t2K@
TH�B`2 ¨ HǶû+`Bi +QKK2 ¨ HǶQ`�HX GǶ2Mb2K#H2 /m Dm`v 2bTĕ`2 [m2 +2 `�TTQ`i T2`K2ii`� �mt 7mim`b
+�M/B/�ib /2 #B2M 2M;�;2` H2m` T`ûT�`�iBQMX
aB H2 Dm`v B/2MiB}2 [m2H[m2b 7�B#H2bb2b +?2x +2`i�BMb +�M/B/�ib- BH MǶ2M Qm#HB2 T�b KQBMb H2b [m�HBiûb
/QMi BHb 7QMi �mbbB T`2mp2 2i � Tm �TT`û+B2` /Ƕ2t+2HH2Mi2b T`2bi�iBQMbX



À retourner à OPTIMAL SUP-SPÉ, 11 rue Geoffroy l'Angevin, 75004 PARIS

Madame, Monsieur,

Nous vous informons que nous proposons 3 stages de préparation aux oraux en 
Maths Spé en juin 2018 :

Stage "Entretiens", dates au choix. Préparation des entretiens d'admission 
de l'EDHEC AST et des autres écoles dans lesquelles un entretien de  
motivation est demandé, si vous êtes concerné-e par ces concours.

Stage "TIPE / ADS" samedi 2 et dimanche 3 juin 2018. 

Pour vous inscrire, vous pouvez remplir la fiche d'inscription située au verso et 
nous l'adresser par courrier au 11 rue Geoffroy l'Angevin Paris 4ème avec votre 
règlement par chèque à l'ordre d'Optimal Sup-Spé.

N'hésitez pas à nous contacter aussi pour toute précision complémentaire ou tout 
conseil sur les Ecoles au 01 40 26 78 78. Nous vous souhaitons à tous une pleine 
réussite à vos concours.

Pour le stage TIPE / ADS, veuillez nous préciser le thème de votre TIPE afin que les 
jurys puissent préparer en amont des questions pertinentes pour la préparation de 
votre oral blanc. Pour le stage ORAL + Maths / Physique, vous pourrez indiquer au 
jury le type d'oral que vous voulez passer le jour J en fonction de vos admissibilités 
et de vos objectifs.

      L'équipe pédagogique

Stage "Oral +" samedi 16 et dimanche 17 juin 2018. 

FICHE d'INSCRIPTION au dos

2 oraux blancs individuels personnalisés : questions ciblées préparées par 
l'intervenant, débriefing individualisé, possibilité d'assister aux oraux blancs de 
tous les autres élèves.

Un cours de méthodologie sur le TIPE pour réussir au mieux son exposé : atten-
dus de l'épreuve et exigences du jury, erreurs à éviter, mises en situation...

5h d'étude suivie avec l'intervenant : aide et conseils personnalisés pour re-
prendre et corriger votre présentation et réussir votre exposé.

3 oraux individuels blancs personnalisés : 2 oraux en maths + 1 oral en physique, 
et la possibilité d'assister aux oraux de tous les autres candidats tout le week-end.

8h de cours sur les oraux : 4h en maths + 4h en physique,  méthodologie et résolu-
tion interactive de nombreux exercices-types oraux.

1 polycopié exclusif de préparation : 150 pages sur les oraux (rapports de jury, 
conseils, erreurs à éviter...).



OPTIMAL SUP-SPÉ • 11 rue Geoffroy l'Angevin • 75004 Paris • Tél. : 01 40 26 78 78
optimalsupspe.fr • contact@optimalsupspe.fr • Cours privé d’enseignement supérieur

G  R  O  U  P  E     I  P  É  S  U  P    -   O  P  T  I  M  A  L  S  U  P  S  P  É 

Choisissez les Stages optimaux
pour réussir vos oraux

STAGE TIPE
Réussissez votre oral

OPTIMAL SUP-SPÉ est le N°1 dans la préparation aux concours scientifiques de-
puis plus de  10 ans. Des professeurs pédagogues issus de l'X, de l'ENS, de Centrale et 
des Mines accompagnent plus de 400 étudiants de Sup/Spé. Avec Optimal Sup Spé, 
réussissez vos oraux en Maths, en Physique, en Python, en TIPE / ADS et en Entretien.

Maths Spé - Préparation aux Oraux 2018

STAGE "ORAL +"
Maths, Physique, Python

Samedi 16 juin 2018
Dimanche 17 juin 2018

Maths, Physique, Python, TIPE, ADS, Entretiens

Samedi 2 juin 2018
Dimanche 3 juin 2018

et si vous êtes candidat(e) à l'EDHEC AST1 :
STAGE de Préparation aux Entretiens

Nombreuses dates au choix en mai / juin



Le Stage ORAL+ : Mathématiques, Physique, Python

420 €
Tarif Stage "ORAL +" Mathématiques, Physique, Python

OPTIMAL SUP-SPÉ organise, le week-end des 16 et 17 juin 2018, le 
Stage intensif "Oral +", du samedi 9 heures au dimanche 19 heures :

8 heures de COURS sur les oraux :

4 heures de cours en Mathématiques

4 heures de cours en Sciences Physiques

Résolution interactive de nombreux 
exercices types d'oraux

3 Oraux Individuels Blancs

2 oraux individuels en Maths / Maths-Info

1 oral individuel en Sciences Physiques

Possibilité d'assister, tout le week-end, 
aux oraux de tous les candidats

Polycopiés Exclusifs de Préparation

Exclusif : accès sur place à tous nos poly-
copiés de Maths, Physique et Python

Polycopié de 150 pages sur les oraux

Rapports de jury, conseils, erreurs à évi-
ter, nombreux exercices corrigés...

"Lors des oraux blancs, chaque étudiant peut choisir le type 
d'oral qu'il souhaite passer (type X, ENS, Centrale, Mines, 
CCP, E3a, Banque PT, Petites Mines, Télécom INT etc...)        
Sujets spécifiques à chaque filière."

> Inscriptions ouvertes dès à présent.
> Remboursement intégral garanti en cas de non-admissibilité.



 Exclusif : le Stage TIPE

OPTIMAL SUP-SPÉ organise, le week-end des 2 et 3 juin 2018, le Stage 
intensif "TIPE" (Travaux d'Initiatives Personnelles Encadrés), du samedi 9 
heures au dimanche 19 heures. Les étudiants des prépas scientifiques sont très 
peu préparés à cette épreuve, où ils doivent présenter leur TIPE sur un sujet 
à maîtriser parfaitement. Ils seront soumis à une batterie de questions par-
fois difficiles. Il est possible de faire une grosse différence avec une préparation 
adaptée. Alternant cours intensifs de méthodologie et passages individuels, 
OPTIMAL SUP-SPÉ vous prépare efficacement à votre épreuve de TIPE.

Cours de méthodologie sur le TIPE pour 
réussir son exposé

Présentation des attendus de l'épreuve et 
des exigences du jury
Approches possibles, erreurs à éviter, mises 
en situation
Préparation aux questions des évaluateurs

Aide individualisée sur votre TIPE
4h d'étude suivie avec nos enseignants
Aide individualisée pour reprendre et corri-
ger votre présentation
Conseils personnalisés pour réussir votre 
exposé et préparation des questions

2 Oraux Blancs individuels sur votre TIPE

Débriefing individualisé très dense, sur le 
fond et sur la forme
Possibilité d'assister aux passages d'autres 
étudiants pour progresser sur la forme

2 exposés individuels de votre TIPE et ques-
tions ciblées préparées par notre intervenant

420 €
Tarif Stage "TIPE"

> Inscriptions ouvertes dès à présent.
> Remboursement intégral garanti en cas de non-admissibilité.



Inscription à l'aide du bulletin ci-joint
01 40 26 78 78 - optimalsupspe.fr

Équipe pédagogique Stage ORAUX Maths Spé 2018

Olivier BÉGASSAT : ENS Ulm, agrégé de maths, doctorant
Kader BEHDENNA : ENS Cachan, M2 de maths, doctorant ; également 
chargé de TD d'Informatique Python à l'université
Dimitri LABAT : ENS Cachan, agrégé de physique
Thibault LEMONNIER : ENS Cachan, colleur en CPGE
Hubert MARTIN : Polytechnique, master à l'ENS, enseignant
Alban MOREAU : ENS Ulm, agrégé de maths, professeur de sciences phy-
siques. Approche pluridisciplinaire.
Jean-Baptiste SCHIRATTI : M2, agrégé de maths, doctorant

Le Stage de Préparation aux Entretiens EDHEC AST

OPTIMAL SUP SPE propose enfin un stage de préparation aux Entretiens d'ad-
mission à l'EDHEC AST1. Les jurys sélectionnés pour nos élèves de Sup-Spé sont 
au même niveau d'exigence et d'excellence que les jurys du groupe IPESUP auquel 
appartient l'Ecole (97 % d'admis en 2016 en Admissions Parallèles, note moyenne 
à l'entretien : 17,2/20). 

Stages Optimal Sup Spé "Oral +" et "TIPE" :

Stage Optimal Sup Spé "Entretiens EDHEC AST"
Antoine LAMY : HEC, Sciences Po, L3 d'économie, directeur de l'Ecole. Co-auteur 
de livres de préparation au TAGE MAGE ("Objectif 600").
Clarisse COLONNA : ESCP, groupe Axa, professionnelle des entretiens.

La préparation comporte plusieurs polys de conseils précis et cahier d'exercices 
sur les oraux, un cours sur les techniques de l'entretien, ainsi que 2 entretiens blancs 
individuels de 45 minutes avec deux professionnels des jurys d'admission, un dé-
briefing complet de votre prestation, l'analyse de votre projet suivant les grilles des 
"3P" (personnalité, parcours, projet) et des conseils individualisés pour réussir cette 
épreuve. Les dates des oraux blancs seront flexibles suivant vos contraintes. Possibi-
lité d'assister aux oraux d'autres candidats AST. Tarif : 390 euros.

> Inscriptions ouvertes dès à présent. Dates des entretiens blancs à la carte.
> Remboursement intégral garanti en cas de non-admissibilité.



ANNÉE SCOLAIRE 2017-2018
Établissement: .......................................................................... Classe (ex. : PC* 2) : .................................... 

Filière MP Filière PTFilière PC

Boursier échelon : ........

Filière PSI

OBJECTIFS D’INTÉGRATION (NB : vous pourrez re-préciser vos choix d'oraux à nos jurys)

STAGE INTENSIF "ORAL +" les 16 et 17 juin 2018 : Préparation aux oraux de Mathéma-
tiques, Physique, Python de toutes les Écoles

Filière TSI

Nom : .............................................................................Prénom : ...........................................................
Adresse : ..................................................................................................................................................
Code Postal : ..........................Ville : ................................ Portable : ..........................................................
Téléphone fixe : ............................................................. E-mail : .............................................................
Nom / adresse des parents (courrier administratif) : .........................................................................................
Code Postal : ......................... Ville : ......................................... Téléphone : ........................................
E-mail parents : ........................................................................................................................................

Filière MP* Filière PT*Filière PC* Filière PSI*
5/2 Autre : ...................

X ENS CENTRALE
MINES CCP E3A

PETITES MINES
Autre, préciser : ..................

INSCRIPTION STAGE INTENSIF ORAL +. Je m'inscris au stage de préparation "Oral +" les 16 et 17 
juin 2018 : 8 heures de résolution d'exercices types + polycopié de préparation + 2 oraux blancs en 
maths et/ou info + 1 oral blanc en physique + possibilité d'assister aux oraux de tous les élèves.  Je 
joins un règlement de 420 €.

Je pourrai indiquer au jury, sur place, les type d'oraux sur lesquels je souhaite passer.

STAGE INTENSIF "TIPE / ADS" les 2 et 3 juin 2018 : Préparation à l'oral de votre Travail 
d'Initiative Personnelle Encadré - et le cas échéant Analyse de Documents Scientifiques (X)

INSCRIPTION STAGE INTENSIF TIPE / ADS. Je m'inscris au stage de préparation "TIPE / ADS" les 2 
et 3 juin 2018. Je joins un règlement de 420 €. Je précise dès à présent le thème de mon TIPE afin que 
les jurys d'Optimal Sup Spé puissent préparer des questions.

Thème de mon TIPE : ........................................................................................................................

STAGE INTENSIF "Entretiens" : Préparation aux entretiens de motivation (candidats à 
l'EDHEC AST et aux autres écoles demandant un entretien d'admission)

INSCRIPTION STAGE ENTRETIEN. Je m'inscris au stage de préparation "Entretiens" (dates des 
entretiens blancs à la carte). Je joins un règlement de 390 €. Optimal Sup-Spé me contactera pour 
m'adresser les polycopiés & cours filmés, et fixer les dates de mes entretiens.blancs.

Organisation pratique Stages Oraux 2018
Fiche d'inscription à retourner au 11 rue Geoffroy l'Angevin, Paris 4ème. La préparation se déroulera au 
11 rue Geoffroy l'Angevin Paris 4ème. Pour faciliter l'organisation, pour chaque stage il est recomman-
dé d'être présent tout le week-end. Nous vous accueillerons le samedi matin à Paris 4è à partir de 8h45.

FICHE D'INSCRIPTION ORAUX
Préparation Oraux Maths/Physique/Python
Préparation TIPE/ADS
Préparation aux entretiens


