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ú+QH2 /Q+iQ`�H2 8RN , a+B2M+2b ?mK�BM2b 2i bQ+B�H2b @ S2`bT2+iBp2b 2m`QTû2MM2b
lJ_ dy99 �`+?ûQHQ;B2 2i ?BbiQB`2 �M+B2MM2 , Jû/Bi2``�Mû2 Ĝ 1m`QT2 U�_*>AJĔ.1V

2M +Q@imi2HH2 �p2+ ,

T`ûb2Miû2 T�` ,

bQmi2Mm2 H2 , d �p`BH kyR3

TQm` Q#i2MB` H2 ;`�/2 /2 ,
.Bb+BTHBM2f aTû+B�HBiû , >BbiQB`2 @ >BbiQB`2 �M+B2MM2

h?Đb2 /B`B;ö2 T�` ,
JX 1+F?�`/ qB`#2H�m2` S`Q72bb2m` /2 HǶlMBp2`bBiû /2 ai`�b#Qm`;
JX EQM`�/ oƴbbBM; S`Q72bb2m` /2 HǶlMBp2`bBiû /2 "QMM

_�TTQ`i2m`b ,
JK2 *H�B`2 aQiBM2H S`Q72bb2m`2 /2 HǶlMBp2`bBiû S�`Bb@1bi *`ûi2BH
JX >�`iKmi G2TTBM S`Q72bb2m` /2 HǶlMBp2`bBiû /2 6`�MF7m`i �X JX

J2K#`2 /m Dm`v ,
JK2 "2`M�/2ii2 *�#Qm`2i S`Q72bb2m`2 /2 HǶlMBp2`bBiû GvQM j





BBB

J� i?ĕb2 /2 /Q+iQ`�i /QBi #2�m+QmT ¨ H� +QM}�M+2 [m2 KǶQMi �++Q`/û2
K2b /B`2+i2m`b /2 `2+?2`+?2- JX qB`#2H�m2` 2i JX oƴbbBM;X G� HB#2`iû
/�Mb HǶûH�#Q`�iBQM /m bmD2i 2i HǶ�miQMQKB2 /2 i`�p�BH [mǶBHb KǶQMi H�Bbbû2b-
b2 bQMi +QMDm;mû2b ¨ /2b 2Mi`2iB2Mb TQM+im2Hb [mB KǶQMi T2`KBb /Ƕ�p�M+2`
/�Mb K� `û~2tBQMX CǶ�BK2`�Bb H2b `2K2`+B2` pBp2K2Mi TQm` HǶ2tTû`B2M+2 2i H2b
+QMb2BHb /QMi BHb KǶQMi 7�Bi #ûMû}+B2`X J� 7Q`K�iBQM /Q+iQ`�H2 bǶBMb+`Bi /�Mb
H2 +�/`2 /2 H� /Qm#H2 BM~m2M+2 /2 HǶlJ_ dy99 �`+?BKĕ/2 /2 HǶlMBp2`bBiû /2
ai`�b#Qm`;- KQM H�#Q`�iQB`2 /ǶQ`B;BM2 Qɍ DǶ�B T�bbû K2b T`2KBĕ`2b �MMû2b /2
`2+?2`+?2- 2i /m a2KBM�` 7Ƀ` �Hi2 :2b+?B+?i2 /2 HǶlMBp2`bBiû /2 "QMM- [mB KǶ�
�++m2BHHB2 `û;mHBĕ`2K2Mi 2Mi`2 kyRj 2i kyRdX CǶ�BK2`�Bb û;�H2K2Mi `2K2`+B2`
JK2 aQiBM2H- JK2 *�#Qm`2i 2i JX G2TTBM [mB QMi �++2Tiû /Ƕûp�Hm2` +2
i`�p�BHX

J2b bBt �MMû2b /2 `2+?2`+?2 /Q+iQ`�H2 MǶ�m`�B2Mi T�b ûiû TQbbB#H2b b�Mb mM
bQmiB2M }M�M+B2` i`ĕb ;ûMû`2mtX C2 pQm/`�Bb `2K2`+B2` , HǶlMBp2`bBiû /2 ai`�b@
#Qm`; 2i H2 +QHHĕ;2 /Q+iQ`�H Ŀ 6QmH2 2i BMiû;`�iBQM /�Mb H2b bQ+Bûiûb �MiB[m2b
U6Aa�@JA�:V ŀ [mB KǶQMi T2`KBb /2 #ûMû}+B2` /ǶmM +QMi`�i /Q+iQ`�H /m@
`�Mi H2b i`QBb T`2KBĕ`2b �MMû2b /2 K2b i`�p�mt c HǶlMBp2`bBiû 7`�M+Q@�HH2K�M/2
Ul6�V 2i H2 +QHHĕ;2 /Q+iQ`�H 6Aa�@JA�: TQm` H2m`b #Qm`b2b /2 KQ#BHBiû- [mB
QMi `2M/m TQbbB#H2b /2 MQK#`2mt /ûTH�+2K2Mib 2i mM HQM; bûDQm` /2 `2+?2`+?2
2M �HH2K�;M2 c 2i HǶ�;2M+2 M�iBQM�H2 /2 H� `2+?2`+?2- [mB }M�M+2 KQM TQbi2
/ǶBM;ûMB2m` /2 `2+?2`+?2 �m b2BM /m T`QD2i Ŀ �`+?ûQHQ;B2 /ǶmM2 Tû`BQ/2 /2
i`�Mb7Q`K�iBQM , H� Mû+`QTQH2 /2 LB2/2`M�B 2i H2 o bBĕ+H2 /�Mb H� `û;BQM /m
_?BM bmTû`B2m` ULB2/Ƕ�`+8V ŀ Dmb[mǶ2M K�`b kyR3X

1M}M- DǶ�BK2`�Bb `2K2`+B2` K2b +QHHĕ;m2b �HH2K�M/b- 7`�MÏ�Bb- Bi�HB2Mb-
Hmt2K#Qm`;2QBb 2i bmBbb2b TQm` H2 i`�p�BH +QKKmM /2b /2`MBĕ`2b �MMû2b 2i
H2m` �B/2 T`û+B2mb2 HQ`b /2 H� }MBiBQM /2 +2ii2 i?ĕb2- K2b �KBb TQm` H2m`b 2M@
+Qm`�;2K2Mib +QMbi�Mib- K2b T�`2Mib TQm` H2m` �z2+iBQM 2i H2m` +QM}�M+2- 2i
2M}M- K2`+B ¨ K� T2iBi2 7�KBHH2- ¨ KQM }Hb �`i?m` 2i ¨ bQM T�T�- TQm` H2m`
bQmiB2M 2i H2m` �KQm`X





p

RXRX G� [m2biBQM /m /QM 2M ?BbiQB`2 X X X X X X X X X X X X X X X X X X e
RXRXRX GǶ?BbiQ`B2M 7�+2 ¨ HǶ?û`Bi�;2 �Mi?`QTQHQ;B[m2 X X X X X X e
RXRXkX G2b �TT`Q+?2b /m /QM /�Mb HǶ�MiB[mBiû i�`/Bp2 X X X X X N
RXRXjX .QM 2i +QMi`2@/QM /�Mb H2b `2H�iBQMb BMi2`T2`bQMM2HH2b X Rk

RXkX *QKKmMB+�iBQM 2i ?BbiQB`2 �M+B2MM2 X X X X X X X X X X X X X X X R8
RXkXRX lM2 ûH�biB+Biû +QM+2Tim2HH2 X X X X X X X X X X X X X X X X R8
RXkXkX �TT`Q+?2b /2 H� +QKKmMB+�iBQM �MiB[m2 X X X X X X X X Re
RXkXjX G2 +QM+2Ti /2 Kû/B�b 2M b+B2M+2b ?BbiQ`B[m2b X X X X X X RN

kXRX P#D2i /2 `2+?2`+?2 2i /û}MBiBQMb X X X X X X X X X X X X X X X X X kj
kXRXRX P#b2`p�iBQMb bûK�MiB[m2b X X X X X X X X X X X X X X X X kj
kXRXkX GǶQ#D2i +QKK2 mM TQ`i2m` /2 K2bb�;2 X X X X X X X X X ke
kXRXjX Pz`B` +QKK2 mM �+i2 /2 +QKKmMB+�iBQM X X X X X X X X kd
kXRX9X S`Q#HûK�iB[m2 X X X X X X X X X X X X X X X X X X X X X X kN

kXkX G2 +�/2�m /�Mb H2b +Q``2bTQM/�M+2b i�`/Q@�MiB[m2b X X X X X X jy
kXkXRX G2 ;2M`2 ûTBbiQH�B`2 �MiB[m2 X X X X X X X X X X X X X X X jy
kXkXkX G2b �bT2+ib i2+?MB[m2b /2 H� H2ii`2 �MiB[m2 X X X X X X X j8
kXkXjX G2b +�`�+iû`BbiB[m2b /m +Q`Tmb X X X X X X X X X X X X X X jN
kXkX9X SH�M X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9j

RXRX G2b +�/2�mt +QMbmH�B`2b /�Mb H� +Q``2bTQM/�M+2 /2 avKK�[m2 8k
RXRXRX 62biBpBiûb +QMbmH�B`2b 2i +�/2�mt ?�#Bim2Hb X X X X X X X 8k



pB

RXRXkX GǶQm#HB /m +�/2�m , mM 7�mt T�b bB;MB}+�iB7 X X X X X X X 8j
RXRXjX G2b +�/2�mt /m +QMbmH avKK�[m2 UjNRV X X X X X X X X 8e

RXkX G2b K�;Bbi`�im`2b /2 J2KKBmb- mM 2MD2m 7�KBHB�H X X X X X X X 8N
RXkXRX G2b K�;Bbi`�im`2b KBM2m`2b ¨ H� }M /m Ao bBĕ+H2 X X X 8N
RXkXkX G� /�i2 /2b 2/BiBQM2b /2 J2KKBmb X X X X X X X X X X X eR
RXkXjX lM BMp2biBbb2K2Mi 7�KBHB�H X X X X X X X X X X X X X X X X ej

RXjX .2b bT2+i�+H2b TQm` H2 T2mTH2 X X X X X X X X X X X X X X X X X X e9
RXjXRX P`;�MBb�iBQM- K�iû`B2H 2i /û`QmH2K2Mi X X X X X X X X X e9
RXjXkX G� /Bbi`B#miBQM /2 pāi2K2Mib X X X X X X X X X X X X X X eN

RX9X *QM+HmbBQM , H2b K�;Bbi`�im`2b 2i H� `2T`ûb2Mi�iBQM 7�KBHB�H2 X X dR

kXRX .2b +�/2�mt TQm` H2b �#b2Mib X X X X X X X X X X X X X X X X X X dj
kXkX G2b TH�ib 2M �`;2Mi i�`/Q@�MiB[m2b X X X X X X X X X X X X X X X X d8

kXkXRX h2`KBMQHQ;B2 2i K�iû`B2H X X X X X X X X X X X X X X X X X d8
kXkXkX .Bb+Qm`b HBiiû`�B`2b 2i `û�HBiûb /2 /û+Qmp2`i2 X X X X X X d3
kXkXjX G2b KBbbQ`B� /2b K�;Bbi`�ib X X X X X X X X X X X X X X X 3R

kXjX G2b /BTiv[m2b i�`/Q@�MiB[m2b 2M BpQB`2 X X X X X X X X X X X X X 3d
kXjXRX h2`KBMQHQ;B2 2i K�iû`B2H X X X X X X X X X X X X X X X X X 3d
kXjXkX P`B;BM2 X X X X X X X X X X X X X X X X X X X X X X X X X X 3N
kXjXjX G2b /BTiv[m2b- mM bmTTQ`i /Ƕû+`Bim`2 \ X X X X X X X X X Ny

kX9X *QM+HmbBQM , H2b Kû/B�b /2 H� `2T`ûb2Mi�iBQM bûM�iQ`B�H2 /�Mb
H� +Q``2bTQM/�M+2 /2 avKK�[m2 X X X X X X X X X X X X X X X X Nk

RXRX �HBK2Mi�iBQM 2i +QKKmMB+�iBQM X X X X X X X X X X X X X X X X X Nd
RXkX GǶ?QKK2 2i H� K2`X A/2MiBiû 2i `û;BQM�HBbK2 /2 HǶ�`BbiQ+`�iB2

#Q`/2H�Bb2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X NN
RXkXRX h`2Mi2 ?mŗi`2b /2 "Q`/2�mt X X X X X X X X X X X X X X X Ryy
RXkXkX G2 }M ;Qm`K2i X X X X X X X X X X X X X X X X X X X X X X Ryk
RXkXjX GǶ�#QHBiBQM /2b /Bbi�M+2b- mM +`Biĕ`2 /2 T`2biB;2 X X X X Ry9

RXjX _�{M2K2Mi 2i Q`B;BM�HBiû /ǶmM T`Q/mBi +QKK2 bQm`+2 /2 T`2biB;2Rye
RXjXRX G� +Q``2bTQM/�M+2 2Mi`2 �mbQM2 2i S�mHBM X X X X X X X Rye
RXjXkX G� `ûTmi�iBQM /2b T`Q/mBib ?BbT�MB[m2b X X X X X X X X X Ryd
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RX9X *QM+HmbBQM , H2b Kû/B�b Ŀ �HBK2Mi�B`2b ŀ /�Mb H� +QKKmMB+�@
iBQM �`BbiQ+`�iB[m2 X X X X X X X X X X X X X X X X X X X X X X X X RyN

kXRX G2b i�#H2�mt /2 +?�bb2 /�Mb H2b +Q``2bTQM/�M+2b i�`/Bp2b X X X RRk
kXRXRX h`�MbTQ`i 2i +QMb2`p�iBQM /m ;B#B2` X X X X X X X X X X X RRk
kXRXkX .�M;2` 2i T`2biB;2 /2 H� +?�bb2 �m ;`Qb ;B#B2` X X X X X RRj
kXRXjX lM2 +?�bb2 TQm` iQmb , HBĕp`2b 2i ;B#B2` ¨ THmK2 X X X X RRe

kXkX G2 ;B#B2`- Kû/B� /m HQBbB` �`BbiQ+`�iB[m2 X X X X X X X X X X X X X RRN
kXkXRX lM HQBbB` /2 +�KT�;M�`/b X X X X X X X X X X X X X X X X RRN
kXkXkX G� +?�bb2- mM2 �+iBpBiû /2 D2mM2b ;2Mb X X X X X X X X X RkR

kXjX G2 +?2p�H , MQ#H2 T`ûb2Mi Qm bBKTH2 KQv2M /2 i`�MbTQ`i \ X X X Rk9
kXjXRX _m`B+Bmb /2 GBKQ;2b 2i H2 [mQiB/B2M ûTBbiQH�B`2 X X X X X Rk9
kXjXkX G2b +�/2�mt /ǶmM ûH2p2m` /2 +?2p�mt \ X X X X X X X X X Rke
kXjXjX Pz`B` /2b +?2p�mt , /2b �pBb /Bp2`;2Mib X X X X X X X X X RkN

kX9X *QM+HmbBQM , H2b +�/2�mt /2b ;`�M/b T`QT`Bûi�B`2b X X X X X X X Rjk

jXRX _m`B+Bmb /2 GBKQ;2b 2i H2b p�`B�iBQMb /m KQ/ĕH2 +H�bbB[m2 X X X Rjj
jXRXRX SQBbbQM i`�/BiBQMM2H 2i K2bb�;2 +?`ûiB2M X X X X X X X X Rjj
jXRXkX G� pB�M/2 , mM i�#Qm Q{+B2mt \ X X X X X X X X X X X X X Rje
jXRXjX oû;ûi�`BbK2 2i KQ/û`�iBQM �HBK2Mi�B`2 X X X X X X X X X RjN

jXkX *QKKmMB+�iBQM 2i KQ/û`�iBQM �HBK2Mi�B`2 +?2x �pBi /2 oB2MM2 R9k
jXkXRX GǶ?mKQm` 72biB7 /Ƕ�pBi /2 oB2MM2 X X X X X X X X X X X X R9k
jXkXkX G� +Q``2bTQM/�M+2 �p2+ J�tBK2 /2 :2Mĕp2 , 7`m;�HBiû

2i �miQ/û`BbBQM X X X X X X X X X X X X X X X X X X X X X X R98
jXkXjX h`�/BiBQMb HBiiû`�B`2b 2i `û�HBiûb �HBK2Mi�B`2b X X X X X X R9N

jXjX *QM+HmbBQM , i`�/BiBQMb �HBK2Mi�B`2b pbX `2+QKK�M/�iBQMb +?`û@
iB2MM2b \ X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X R8R

RXRX G2b T�BMb /Ƕ2mHQ;B2 X X X X X X X X X X X X X X X X X X X X X X X X R88
RXRXRX Zm�M/ H2b bûM�i2m`b �TT`2M/`QMi +2b MQmp2HH2b X X X X X R88
RXRXkX G2b T�BMb /m Ŀ bQH/�i /2 H� 7QB ŀ X X X X X X X X X X X X X R8d
RXRXjX lM T�BM /Ƕ2mHQ;B2 TQm` mM �M+B2M +QKT�;MQM X X X X X R83
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RXkX GǶ2Mi`û2 2M +QMi�+i 2Mi`2 LQH2 2i HǶ�7`B[m2 X X X X X X X X X X X ReR
RXkXRX �m;mbiBM /Ƕ>BTTQM2 X X X X X X X X X X X X X X X X X X X ReR
RXkXkX lM T�BM mMB[m2 TQm` �HvTBmb X X X X X X X X X X X X X X Rej
RXkXjX lM T�BM /Ƕ2mHQ;B2 ¨ H� 7Q`K2 bTû+B}[m2 \ X X X X X X X X Re8

RXjX § H� `2+?2`+?2 /2 HǶmMBiû \ G2b 2MpQBb /2 T�BMb #ûMBib 2i H2m`b
�Hû�b X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X RdR
RXjXRX GǶ2Mi`û2 2M +Q``2bTQM/�M+2 �p2+ �m;mbiBM X X X X X X X RdR
RXjXkX *�/2�mt- +QM~Bib 2i K�H2Mi2M/mb X X X X X X X X X X X X Rdk

RX9X *QM+HmbBQM , H2 T�BM /Ƕ2mHQ;B2- mM Kû/B� �#�M/QMMû \ X X X X X Rd8

kXRX *�/2�mt /2 7āi2 2i QmiBHb /B/�+iB[m2b X X X X X X X X X X X X X X RdN
kXRXRX lM2 Q++�bBQM TQm` Qz`B` X X X X X X X X X X X X X X X X X RdN
kXRXkX G� M�im`2 /2b +�/2�mt X X X X X X X X X X X X X X X X X X R3R
kXRXjX GǶBMi2`T`ûi�iBQM �HHû;Q`B[m2 /2b 2MpQBb X X X X X X X X X R3j

kXkX J�MB72bi2` bQM bQmiB2MX Cû`ƬK2 2i _QK2 �T`ĕb j38 X X X X X X X R38
kXkXRX G2 KQ#BHB2` /2 J�`+2HH� X X X X X X X X X X X X X X X X X R38
kXkXkX *QMi2ti2 2i KQiB7b /2 HǶ2TBbimH� 99 X X X X X X X X X X X R33

kXjX *QM+HmbBQM , H2b Kû/B�b /ǶmM �b+ĕi2 X X X X X X X X X X X X X X X RNy

jXRX >�#Bib 2i +QKKmMB+�iBQM X X X X X X X X X X X X X X X X X X X X X RNj
jXkX S`QbûHviBbK2 2i Kû/B�b /2 HǶ�b+ĕb2 , H2b pāi2K2Mib +?2x Cû`ƬK2 RN8
jXjX SQmpQB` bvK#QHB[m2 2i TQmpQB` `û2H /m pāi2K2Mi X X X X X X X X RNN

jXjXRX .2b K�Mi2�mt 2M TQBH /2 +?�K2�m X X X X X X X X X X X RNN
jXjXkX G� imMB[m2 /2 JûH�MB2 X X X X X X X X X X X X X X X X X X kyR

jX9X ZmǶQz`B` ¨ mM KQBM2 \ oāi2K2Mib 2i +QKKmMB+�iBQM +?`ûiB2MM2 ky9
jX9XRX *QMiBMmBiû 2i T2`iBM2M+2 /ǶmM Kû/B� X X X X X X X X X X ky9
jX9XkX G2b 2MpQBb /2 pāi2K2Mib +?2x :`û;QB`2 H2 :`�M/ X X X X kyd

jX8X *QM+HmbBQM , G� `ûBMi2`T`ûi�iBQM /2b Kû/B�b i`�/BiBQMM2Hb X X X kRk

RXRX J�iû`B�mt 2i 7Q`K�ib /m HBp`2 �MiB[m2 X X X X X X X X X X X X X X kRN
RXRXRX G2 `QmH2�m /2 T�Tv`mb X X X X X X X X X X X X X X X X X X kky



Bt

RXRXkX G2 HBp`2 2M T�`+?2KBM X X X X X X X X X X X X X X X X X X kkR
RXRXjX lM MQmp2�m 7Q`K�i , H2 +Q/2t X X X X X X X X X X X X X X kk9

RXkX .m `QmH2�m �m +Q/2t X X X X X X X X X X X X X X X X X X X X X X X kke
RXjX G2 T`Q#HĕK2 �p2+ HǶĿ û/BiBQM �MiB[m2 ŀ X X X X X X X X X X X X X kkN
RX9X G2b ûi�T2b /2 H� KBb2 2M +B`+mH�iBQM X X X X X X X X X X X X X X X kjj

RX9XRX G� T?�b2 /2 +Q``2+iBQM , HǶ2K2M/�iBQ X X X X X X X X X X kjj
RX9XkX G2 Ŀ H�M+2K2Mi Q{+B2H ŀ 2i HǶ2MpQB �m /û/B+�i�B`2 X X X kj8
RX9XjX .Bzmb2` Qm T2`/`2 H2 +QMi`ƬH2 bm` bQM i2ti2 X X X X X X X kje
RX9X9X a2 T`Q+m`2` mM HBp`2 , +QMi�+ib 2i QTTQ`imMBbK2 X X X X kjN

RX8X *QM+HmbBQM , G2b 2MpQBb /2 HBp`2b /�Mb H2b +Q``2bTQM/�M+2b
i�`/Q@�MiB[m2b X X X X X X X X X X X X X X X X X X X X X X X X X X X k9k

kXRX Ŀ *H�bbB[m2b ŀ 2i +QKTQbBiBQMb T2`bQMM2HH2b , H� T�`iB+BT�iBQM
/2b ûTBbiQHB2`b ¨ HǶB/û�H HBiiû`�B`2 X X X X X X X X X X X X X X X X X k98

kXkX .2 HǶP`B2Mi p2`b HǶP++B/2Mi , H2b 2MpQBb /2 HBp`2b +?2x Cû`ƬK2 X k89
kXkXRX .2b +�/2�mt /m /ûb2`i , H� +QKKmMB+�iBQM /2 Cû`ƬK2

T2M/�Mi b� `2i`�Bi2 Ujd8@j3yV X X X X X X X X X X X X X X k88
kXkXkX G� `2H�iBQM /2 Cû`ƬK2 �p2+ S�mHBM /2 LQH2 X X X X X X X key
kXkXjX .Bzmb2` bQM Q`i?Q/QtB2 2i 2Mi`2i2MB` b2b `2H�iBQMb , H2

+2`+H2 `QK�BM /2 Cû`ƬK2 X X X X X X X X X X X X X X X X X ke8
kXjX *�/2�mt /2 HBp`2b 2i �KBiBûb /�Mb H� +Q``2bTQM/�M+2 /Ƕ�m;mbiBMkdR

kXjXRX § +?�[m2 �KB- b� /û/B+�+2 X X X X X X X X X X X X X X X X kdR
kXjXkX G�ś+b 2i T�ś2Mb /2 *�`i?�;2 X X X X X X X X X X X X X X X kdd
kXjXjX S�mHBM /2 LQH2 2i �m;mbiBM , HBp`2b 2i �KBiBû +?`ûiB2MM2 k3j

kX9X G2 /2p2MB` /2b +�/2�mt /2 HBp`2b �mt o 2i oA bBĕ+H2b X X X X X k3N
kX9XRX lM 2MpQB /2 HBp`2 2Mi`2 �HmKMB /2 Gû`BMb X X X X X X X X k3N
kX9XkX GBiiû`�im`2 2i �KBiBûb /�Mb H2 +2`+H2 /2 aB/QBM2 �TQH@

HBM�B`2 X X X X X X X X X X X X X X X X X X X X X X X X X X X kN9
kX9XjX 1Mi`2 /2pQB` ûTBb+QT�H 2i B/û�H HBiiû`�B`2 X X X X X X X X jy8

kX8X *QM+HmbBQM , H2b +�/2�mt /2 HBp`2b /�Mb H� +QKKmMB+�iBQM /2b
ûHBi2b X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jRy









j

Ŀ Zm2 /2K2m`2 ¨ D�K�Bb +2 DQm` [mB pQmb � /QMMû2 ¨ MQmb TQm`
}HH2X C2 bQm?�Bi2 �m `2iQm` /2 K�BMib �MMBp2`b�B`2b H2 +ûHû#`2`
�p2+ pQmb /�Mb H� DQB2 /2 KQM +ƾm` 2i T�` HǶ?QKK�;2 /2 K2b
T�`QH2bX C2 bQm?�Bi2 �mbbB v �DQmi2` +2b T2iBib +�/2�mt b�Mb ;`�M/
TQB/b TQm` KQB- K�Bb [mB pQmb bQB2Mi �;`û�#H2b- +QKK2 H2 +QHHB2`
[mǶ�mDQm`/Ƕ?mB D2 pQmb �B 2MpQvûX *2 T`ûb2Mi T2mi M2 T�b �pQB`
i`QT KBM+2 �TT�`2M+2 bǶBH 2bi 2biBKû KQBMb ¨ H� p�H2m` /2 bQM T`Bt
[mǶ¨ +2HH2 /2 K2b b2MiBK2Mib ¨ pQi`2 2M/`QBiX �/B2mX ŀ

lM Tĕ`2 7�Bi T�`p2MB` mM2 +�`i2 /Ƕ�MMBp2`b�B`2 ¨ b� }HH2X 1KTHB /2 i2M@
/`2bb2 2i /Ƕ�KQm` T�i2`M2H- BH HmB bQm?�Bi2 H2 K2BHH2m` TQm` HǶ�p2MB` 2i HmB Qz`2
mM T2iBi #BDQm [mB iûKQB;M2 /2 bQM �z2+iBQMX G2b b2MiBK2Mib /m Tĕ`2 bQMi
iQm+?�Mib- H� }HH2 T2mi b2 b2MiB` ~�iiû2 2i H2m` `2H�iBQM b2K#H2 2t+2HH2Mi2X
G� bBim�iBQM MQmb T�`�ŗi 7�KBHBĕ`2 , MQmb H� pBpQMb `û;mHBĕ`2K2Mi /�Mb MQb
T`QT`2b 7�KBHH2b- 2Mi`2 �KBb 2i +QHHĕ;m2b c MQmb Qz`QMb /2b +�/2�mt 2i MQmb
MQmb `ûDQmBbbQMb bB HǶQ#D2i +?QBbB �p2+ bQBM TH�ŗi ¨ �mi`mB c BMiû`B2m`2K2Mi MQmb
2bTû`QMb T2mi@āi`2 `2+2pQB` mM T2iBi Ŀ [m2H[m2 +?Qb2 ŀ 2M `2iQm` c T�`7QBb- mM
+�/2�m MQmb �``Bp2 +QMi`2 iQmi2 �ii2Mi2 2i MQmb MǶ2M bQKK2b [m2 THmb `�pBbX

G� bBim�iBQM /2 +QKKmMB+�iBQM +B@/2bbmb b2 /û`QmH2 ¨ H� }M /m Ao bBĕ+H2
�T`X CX@*X 2i HǶ?2m`2mb2 /2biBM�i�B`2 /m +QHHB2` 2bi H� }HH2 /m bûM�i2m` `QK�BM
ZmBMimb �m`2HBmb avKK�+?mbX a�Mb BM7Q`K�iBQMb bmTTHûK2Mi�B`2b- BH b2`�Bi
BKTQbbB#H2 /2 bBim2` +2ii2 +Qm`i2 H2ii`2 /�Mb H2 i2KTbX 1HH2 �m`�Bi 7Q`i #B2M
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Tm āi`2 û+`Bi2 �m ssA bBĕ+H2- +�` H2 +QMi2Mm- H2b �+i2m`b Qm 2M+Q`2 H� M�im`2
/m +�/2�m M2 bQMi `2HBûb ¨ �m+mM +QMi2ti2 ?BbiQ`B[m2 T`û+BbX G2 bivH2- QM /QBi
HǶ�/K2ii`2- MQmb b2K#H2 �mDQm`/Ƕ?mB mM T2m K�MBû`û K�Bb T�b +QKTHĕi2K2Mi
;`Qi2b[m2 MQM THmbX GǶBMi2KTQ`�HBiû /2 HǶ�+i2 /ǶQz`B` /�Mb H2b bQ+Bûiûb ?m@
K�BM2b 2bi bȿ`2K2Mi HǶmM2 /2b +�`�+iû`BbiB[m2b [mB 2tTHB[m2Mi H� 7�b+BM�iBQM
[m2 H2 KQM/2 �+�/ûKB[m2 +mHiBp2 /2TmBb THmb /ǶmM bBĕ+H2 TQm` H� Ŀ [m2biBQM
/m /QM ŀX SHmb /ǶmM2 7QBb- ¨ H� H2+im`2 /2b i2ti2b �MiB[m2b- +2 M2 bQMi T�b H2b
/Bzû`2M+2b [mB 7`�TT2Mi H2 H2+i2m` �+im2H- K�Bb H2b `2bb2K#H�M+2b , H2 +QHHB2`
/Ƕ�MMBp2`b�B`2 /m Tĕ`2- H2 pBM TQm` HǶ?Ƭi2- H2b ;�i2�mt /2 7āi2 TQm` H2 K�ŗi`2
Qm 2M+Q`2 mM HBp`2 T`û+B2mt TQm` mM �KB /2 HQM;m2 /�i2 bQMi �mi�Mi /2 bBim�@
iBQMb [mB M2 T�`�Bbb2Mi T�b bTû+B}[m2b ¨ HǶ�MiB[mBiûX J�Bb T2mi@QM b2 }2` �mt
�TT�`2M+2b \ G2 bûM�i2m` avKK�[m2 2tT`BK�Bi@BH `û2HH2K2Mi H2b b2MiBK2Mib
[m2 HǶQM 2bi i2Miû /2 HmB �ii`B#m2` \ G� `2H�iBQM Tĕ`2@}HH2 2bi@2HH2 �mbbB BMiBK2
[mǶ2HH2 T�`�ŗi �mt v2mt /m KQ/2`M2 \ G2 +QHHB2` pû?B+mH�Bi@BH HǶB/û2 /ǶmM T`û@
b2Mi ûHû;�Mi 2i ~�ii2m` TQm` mM2 D2mM2 72KK2- +QKK2 QM H2 +QKT`2M/`�Bi ¨
HǶ?2m`2 �+im2HH2 \

G2 ;2M`2 ûTBbiQH�B`2 T`ûb2Mi2 2Mi`2 H2 Ao 2i oA bBĕ+H2 �T`X CX@*X mM MQK#`2
bB;MB}+�iB7 /Ƕ�+i2b /ǶQz`B` +QKT�`�#H2b ¨ +2HmB [mB � HB2m 2Mi`2 avKK�[m2 2i
b� }HH2X _�`2K2Mi 2t�KBMûb /2 K�MBĕ`2 bvbiûK�iB[m2- +2 [mǶQM �TT2HH2 H2b
+�/2�mt BMi2`T2`bQMM2Hb M2 bQMi T�b b2mH2K2Mi /2b Q#D2ib [mB T�bb2Mi /2 K�BM
2M K�BM- K�Bb /2b �+i2b /2 +QKKmMB+�iBQM- /QMi HǶ�M�Hvb2 /Bzû`2M+Bû2 2bi 2M
K2bm`2 /Ƕ�TTQ`i2` /2b T`û+BbBQMb bm` H2b BMi2`�+iBQMb 2Mi`2 H2b +QKKmMB+�Mib-
H2b +?QBt Ŀ Kû/B�iB[m2b ŀ 2i H� pQHQMiû /2 i`�MbK2ii`2 /2b K2bb�;2b ¨ HǶ�B/2
/ǶQ#D2ibX

aT�i?
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G2 +?�KT Qmp2`i T�` H2 iBi`2 Ŀ +�/2�mt 2i +QKKmMB+�iBQM ŀ 2K#`�bb2
mM p�bi2 i2``BiQB`2X G2b /2mt i2`K2b +QMM�Bbb2Mi mM2 `û+2TiBQM BKTQ`i�Mi2
2M b+B2M+2b /2 HǶ�MiB[mBiû , H2 T`2KB2` bǶBMb+`Bi /�Mb H� HQM;m2 i`�/BiBQM /2
HǶûim/2 /m /QM /�Mb H2b bQ+Bûiûb T`ûKQ/2`M2b- H2 /2mtBĕK2 2bi /ǶmiBHBb�iBQM
THmb `û+2Mi2 K�Bb iQmi �mbbB T`QMQM+û2 /�Mb /2 MQK#`2mb2b `2+?2`+?2b ?Bb@
iQ`B[m2b 2i �`+?ûQHQ;B[m2bX GǶûi�#HBbb2K2Mi /2 +2b /2mt +QM+2Tib bǶ2tTHB[m2
bȿ`2K2Mi T�` H2m` 7Q`i �M+`�;2 /�Mb H2b i?ûQ`B2b �Mi?`QTQHQ;B[m2b 2i bQ+BQHQ@
;B[m2b- [mB QMi ûiû 2M K2bm`2 /2 +`û2` /2 MQmp2HH2b TBbi2b TQm` �TT`Q+?2` H�
bQ+Bûiû �MiB[m2- H2b T`�iB[m2b bQ+B�H2b 2i TQHBiB[m2b- iQmi +QKK2 HǶû+QMQKB2 2i
H� +mHim`2 K�iû`B2HH2X AH bǶ�;B`� B+B MQM T�b /2 `2pBbBi2` HǶ2Mb2K#H2 /2b i?ûQ`B2b
K�Bb /2 /QMM2` mM �T2`Ïm Ĝ b�Mb T`ûi2M/`2 ¨ HǶ2t?�mbiBpBiû Ĝ /2b i2M/�M+2b /2
H� `2+?2`+?2 �+im2HH2 2M K2ii�Mi 2M ûpB/2M+2 [m2Hb 7QM/2K2Mib +QM+2Tim2Hb
2i Kûi?Q/QHQ;B[m2b i`Qmp2Mi mM2 �TTHB+�iBQM 7`m+im2mb2 2M b+B2M+2b ?BbiQ@
`B[m2b ¨ HǶû+?2HH2 BMi2`M�iBQM�H2X G2 +Q`Tmb [mB b2`� T`Bb 2M +QMbB/û`�iBQM-
+QMDm;m2 H2b �TTQ`ib /2 H� `2+?2`+?2 7`�M+QT?QM2- ;2`K�MQT?QM2 2i �M;HQ@
T?QM2X GǶûim/2 /m /QM bǶ�TTmB2 2M 6`�M+2 2i 2M �HH2K�;M2 bm` mM2 HQM;m2
i`�/BiBQM ?BbiQ`BQ;`�T?B[m2- /QMi BH bǶ�;B`� /2 +Bi2` H2b iBi`2b T`BM+BT�mt c H2b
`2+?2`+?2b �M;H�Bb2 2i �Kû`B+�BM2 bm` H2 /QM bQMi THmb `û+2Mi2b 2i b2 +�`�+@
iû`Bb2Mi MQi�KK2Mi T�` H� Tm#HB+�iBQM /ǶQmp`�;2b +QHH2+iB7b- `2i2Mmb B+B TQm`
H2m`b �TTHB+�iBQMb i?ûQ`B[m2bX G� +QKKmMB+�iBQM 2i H2b Kû/B�b 7Q`K2Mi /2b
+QM+2Tib [mB QMi i`Qmpû H2m` 2Mi`û2 /�Mb H� `2+?2`+?2 ?BbiQ`B[m2 BH v � THmb
/2 pBM;i �MbX GǶ?BbiQ`BQ;`�T?B2 �HH2K�M/2 2bi T�`iB+mHBĕ`2K2Mi /vM�KB[m2 ¨
+2i û;�`/ 2i � bm /ûp2HQTT2` /2b �TT`Q+?2b /Bp2`bB}û2b /QMi QM T`ûb2Mi2`� H2b
Kûi?Q/2b 2i H2b /ûK�`+?2b T2`iBM2Mi2b TQm` +2 i`�p�BHX



e

Ŀ J�mbb M22/2/ i?2 2tBbi2M+2 Q7 � ;B7i 2+QMQKv (BM �`+?�B+ bQ+B2@
iB2b) iQ bi`2M;i?2M ?Bb +`BiB[m2 Q7 KQ/2`M T`�+iB+2bX ŀ

*Ƕ2bi 2M +2b i2`K2b [m2 JX GX a�iHQr �++mb2- /�Mb mM2 Tm#HB+�iBQM
`û+2Mi2- H2 bQ+BQHQ;m2 JX J�mbb /Ƕ�pQB` ûH�#Q`û bQM +QM+2Ti /2 Ŀ HǶû+QMQKB2
/m /QM ŀ /�Mb HǶmMB[m2 #mi /Ƕ�HBK2Mi2` bQM /Bb+Qm`b +`BiB[m2 2Mp2`b H2 +�@
TBi�HBbK2 KQ/2`M2X a�iHQr TQb2 �HQ`b H� [m2biBQM /2 b�pQB` bB- }M�H2K2Mi-
H� `2+?2`+?2 MǶ�p�Bi T�b �++Q`/û mM2 i`QT ;`�M/2 BKTQ`i�M+2 ¨ +2ii2 i?ûQ`B2X
J�Bb mM2 KBb2 ¨ HǶû+�`i /2 J�mbb MǶ2Mi`�Bi +2`i�BM2K2Mi T�b /�Mb H2b BM@
i2MiBQMb /2b �mi2m`b /2 HǶQmp`�;2 +QHH2+iB7 :B7i@:BpBM; �M/ i?2 Ŀ 1K#2//2/ ŀ
1+QMQKv BM i?2 �M+B2Mi qQ`H/- Tm#HBû T�` HǶ�F�/2KB2 /2` qBbb2Mb+?�7i2M /2
>2B/2H#2`; 2M kyR9X "B2M THmb- H2 KQ/ĕH2 /2 J�mbb � B+B ûiû TH�+û �m +2Mi`2
/2b BMi2``Q;�iBQMb /2b ?BbiQ`B2Mb- [mB p�HB/2Mi �mbbB #B2M H2b 7QM/2K2Mib i?ûQ@
`B[m2b [m2 H2b BKTHB+�iBQMb bQ+BQ@TQHBiB[m2b 2i û+QMQKB[m2b /2 HǶ1bb�B bm` H2
/QM TQm` HǶûim/2 /m KQM/2 �MiB[m2X

G2 T?ûMQKĕM2 /m /QM � #ûMû}+Bû /ǶmM2 ;`�M/2 �ii2MiBQM 2M �Mi?`QTQHQ@
;B2X S�`i�Mi /m +ûHĕ#`2 1bb�B bm` H2 /QM /m bQ+BQHQ;m2 7`�MÏ�Bb JX J�mbb - 2M
T�bb�Mi T�` H2b i`�p�mt /2 *X GöpB@ai`�mbb - BH � /2TmBb HQM;i2KTb /ûT�bbû
H2b 7`QMiBĕ`2b /2 H� `2+?2`+?2 7`�MÏ�Bb2 TQm` /2p2MB` mM i?ĕK2 T`BKQ`/B�H /2b
b+B2M+2b bQ+B�H2b ¨ HǶû+?2HH2 BMi2`M�iBQM�H2X �+im2HH2K2Mi- H2 KQ/ĕH2 K�mbbB2M

a�iHQr
*�`H£ :Q`B

J�mbb
.m`F?2BK J�mbb

J�mbb 6Qm`MB2`
GöpB@ai`�mbb

GöpB@ai`�mbb J�mbb

:`2;Q@
`v �TT�/m`�B q2BM2` JȽ`K2H � "2v2` :Q/2HB2`
*�BHHö .�pBb �H;�xB :`ƴ#M2` Cmbb2M >öM�77
J�;M�MB
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7Q`K2 2M+Q`2 TQm` #2�m+QmT /Ƕ?BbiQ`B2Mb /2 HǶ�MiB[mBiû- Kû/BûpBbi2b 2i KQ@
/2`MBbi2b- H2 TQBMi /2 /ûT�`i /2 H� `û~2tBQM bm` H2 /QMX JāK2 bǶBH MǶ2bi THmb
miBHBbû +QKK2 mM2 i?ûQ`B2 ;ûMû`�H2 2i [m2 H� /û}MBiBQM /m /QM +QKK2 mM Ŀ 7�Bi
bQ+B�H iQi�H ŀ 2bi �mDQm`/Ƕ?mB Mm�M+û2- HǶ1bb�B +QMbiBim2 2M+Q`2 mM BMp2Mi�B`2
T2`iBM2Mi /2 [m2biBQMb 2i MǶ� T2`/m MB /2 bQM �+im�HBiû- MB /2 bQM �ii`�+iBpB@
iû TQm` H� `û~2tBQM ?BbiQ`B[m2X AH 2bi BKTQ`i�Mi /ǶBMbBbi2` bm` H2b T`Q#HĕK2b
Kûi?Q/QHQ;B[m2b HBûb ¨ H� [m2biBQM /m /QMX G2b bQ+BQHQ;m2b 2i �Mi?`QTQHQ;m2b
TQm`bmBp2Mi ;ûMû`�H2K2Mi mM #mi [m2 HǶQM T2mi [m�HB}2` /ǶĿ mMBp2`b�HBbi2 ŀ ,
T�`i�Mi /ǶmM2 bû`B2 /2 +�b- BHb i2Mi2Mi /Ƕûi�#HB` mM2 i?ûQ`B2 ;ûMû`�H2 /2b bQ@
+Bûiûb ?mK�BM2bX G2b ?BbiQ`B2Mb- KāK2 bǶBHb i`�p�BHH2Mi û;�H2K2Mi bm` /2b +�b
HBKBiûb- b2 Kû}2Mi /2b 2bb�Bb /2 ;ûMû`�HBb�iBQM 2i /2 HǶ2KTHQB /2b MQiBQMb /2
Ŀ bi`m+im`2 ŀ Qm /2 Ŀ bvbiĕK2 bQ+B�H ŀX G2b 2zQ`ib 2M pm2 /Ƕ?BbiQ`Bb2` H�
+QM+2TiBQM K�mbbB2MM2 /m /QM b2 bQMi BMi2MbB}ûb /�Mb H2b /2`MBĕ`2b /û+2MMB2b
2i QMi T2`KBb /ǶmM2 T�`i /2 bBim2` H2b i`�p�mt /2 J�mbb /�Mb H� +QMiBMmBiû
/2b `2+?2`+?2b /ûD¨ K2Mû2b bm` H2 /QM �m sAs bBĕ+H2 - 2i /Ƕ�mi`2 T�`i /2
`2T2Mb2` H2b +�`�+iû`BbiB[m2b /m /QM /û;�;û2b T�` +2 /2`MB2` ¨ HǶû+?2HH2 /2b
T?ûMQKĕM2b �MiB[m2b 2i Kû/Bûp�mtX

G2 T`BM+BT2 K�mbbB2M [mB � #ûMû}+Bû /2 H� THmb ;`�M/2 �ii2MiBQM 2M ?Bb@
iQB`2 2bi +2HmB /m Ŀ /QMf+QMi`2@/QM ŀX a2HQM J�mbb- HǶû+?�M;2 2i H2 +QMi`�i
bǶ2z2+im2Mi /�Mb H2b bQ+Bûiûb i`�/BiBQMM2HH2b bQmb 7Q`K2 /2 /QMb pQHQMi�B`2b-
[mB bQMi `û;Bb T�` H2b i`QBb Ŀ Q#HB;�iBQMb /m /QM ŀ , /QMM2`- `2+2pQB` 2i `2M/`2X
�BMbB- BH bǶûi�#HBi mM2 /Qm#H2 `2H�iBQM 2Mi`2 H2b �+i2m`b mMBb T�` HǶ�+i2 /2 /Q@
M�iBQM- �bbBKBH�#H2 /ǶmM2 T�`i ¨ mM2 `2H�iBQM /2 bQHB/�`Biû- +�` H2 /QM�i2m`
Hĕ;m2 mM2 T�`iB2 /2 +2 [mǶBH TQbbĕ/2- /Ƕ�mi`2 T�`i ¨ mM2 `2H�iBQM /2 bmTû`BQ`B@
iû- +�` +2HmB [mB `2ÏQBi /2pB2Mi H2 /û#Bi2m` /2 +2HmB [mB /QMM2X AH b2 +`û2 �HQ`b
mM2 ?Bû`�`+?B2- [mB 2tTHB[m2 HǶ2tBbi2M+2 /m +QMi`2@/QM +QKK2 /m TQiH�i+?-

:m2``2�m@C�H�#2`i
�H;�xB

Pbr�H/
"X q�;M2`@>�b2H

q�;M2`@
>�b2H

q�;M2`@>�b2H
q�;M2`@>�b2H q�;M2`@>�b2H

EX "Ƚ+?2` "Ƚ+?2` J2v2`
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+2ii2 7Q`K2 /2 /QM �;QMBbiB[m2 2KT`2BMi2 /2 H� `Bp�HBiû 2Mi`2 H2b �+i2m`bX
SQm` J�mbb- BH 2M /û+QmH2 HǶQ#b2`p�iBQM 7QM/�K2Mi�H2- /2p2Mm2 û;�H2K2Mi
TQTmH�B`2 2M ?BbiQB`2 T`ûKQ/2`M2 - [mǶ¨ H� /Bzû`2M+2 /2b û+?�M;2b /�Mb mM
bvbiĕK2 +�TBi�HBbi2- H2 /QM M2 pBb�Bi T�b H� K�tBKBb�iBQM /m T`Q}i K�iû`B2H-
K�Bb HǶ�+[mBbBiBQM /2 T`2biB;2 bQ+B�HX

G� ;`�M/2 pBi�HBiû /2 H� [m2biBQM /m /QM 2bi `ûpûHû2 T�` H2 MQK#`2 BK@
TQ`i�Mi /2 Tm#HB+�iBQMb `û+2Mi2b- [mB- bQmp2Mi bQmb 7Q`K2 /ǶQmp`�;2b +QHH2+@
iB7b- `û2t�KBM2Mi HǶmiBHBiû 2i HǶ�TTHB+�#BHBiû /2b +QM+2Tib �Mi?`QTQHQ;B[m2b 2M
b+B2M+2b ?BbiQ`B[m2bX h?2 :B7i BM �MiB[mBiv /2 kyRj 2bi +�`�+iû`BbiB[m2 ¨ +2i
û;�`/ 2M +2 [mǶBH T`ûb2Mi2 mM û+?�MiBHHQM bB;MB}+�iB7 /2 i2M/�M+2b �+im2HH2b
/�Mb H� K�MBĕ`2 /2 +QMbB/û`2` HǶ?û`Bi�;2 K�mbbB2MX lM2 BMi`Q/m+iBQM /2 HǶû/B@
i2m` bQmHB;M2 HǶBKTQ`i�M+2 /m /QM /�Mb H2 /Bb+Qm`b �MiB[m2- BMbBbi2 bm` H�
Mû+2bb�B`2 /Bzû`2M+B�iBQM 2Mi`2 H2b /Bp2`b2b 7Q`K2b /m /QM- MQi�KK2Mi bQmb
HǶ�M;H2 Dm`B/B[m2- 2i BMi2`T`ĕi2 H2 /QM +QKK2 mM 7�Bi bQ+B�H- i`QBb �bT2+ib [mB
pQMi 7Q`K2` H2 }H +QM/m+i2m` /m pQHmK2X G2b +QMi`B#miBQMb +Qmp`2Mi �HQ`b
iQmi2 H� Tû`BQ/2- /2 H� :`ĕ+2 �`+?�ś[m2 ¨ HǶ�MiB[mBiû i�`/Bp2- 2i /ûp2HQTT2Mi
/2b �TT`Q+?2b i?ûQ`B[m2b THmb Qm KQBMb MQp�i`B+2b ¨ i`�p2`b /2b ûim/2b /2 +�b
¨ TQ`iû2 HQ+�H2X AH 2bi �mDQm`/Ƕ?mB +QMp2MiBQMM2H /2 pQB` H2b ?BbiQ`B2Mb Mm�M+2`
H2b +QM+2Tib �Mi?`QTQHQ;B[m2b 2i 2M `2D2i2` +2`i�BMb +QKK2 +2HmB /2 HǶûpQHm@
iBQM /ǶmM2 û+QMQKB2 Ŀ T`BKBiBp2 ŀ /m /QM [mB �m`�Bi T`û+û/û HǶûK2`;2M+2
/ǶmM2 û+QMQKB2 /2 K�`+?ûX S�`�HHĕH2K2Mi- +2`i�BMb T`QHQM;2K2Mib i?ûQ`B[m2b
+QMb2`p2Mi H2b +�iû;Q`B2b /2 J�mbb 2i b2 KQMi`2Mi �/û[m�ib TQm` /û+`B`2
mM T?ûMQKĕM2 �MiB[m2 /QMMûX G� /Bzû`2M+B�iBQM /2b �+i2m`b +QM+2`Mûb T�`
H2b T`�iB[m2b /m /QM- HǶB/2MiB}+�iBQM /2b BMi2MiBQMb T�`iB+mHBĕ`2b 2i /2b �Mi�@
;QMBbK2b [mǶ2HH2b BKTHB[m2Mi- M2 7Q`K2Mi �mDQm`/Ƕ?mB [m2 +2`i�BM2b /2b �T@
T`Q+?2b T2`iBM2Mi2b /m /QM �MiB[m2X

J�mbb

J�mbb

qQQ/
a�iHQr
a�iHQr

*`QQF
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amBi2 ¨ HǶBMiû`āi +`QBbb�Mi TQ`iû ¨ H� Tû`BQ/2 /2 HǶ�MiB[mBiû i�`/Bp2- HǶûim/2
/m /QM TQbi@+QMbi�MiBMB2M � +QMMm mM 2bbQ` +QMbB/û`�#H2 2i /Bp2`b2b i2M@
/�M+2b- [mB 2KT`mMi2Mi /2 K�MBĕ`2 THmb Qm KQBMb T`QMQM+û2 �mt +�iû;Q`B2b
bQ+BQHQ;B[m2b 2i �Mi?`QTQHQ;B[m2b- bQMi �+im2HH2K2Mi `2+QMM�Bbb�#H2b /�Mb
HǶûim/2 /m /QM i�`/B7X G� [m2biBQM T`BM+BT�H2 [mB b2 TQb2 ¨ iQmb H2b MBp2�mt
/ǶmM2 bQ+Bûiû b2 +QMp2`iBbb�Mi T2m ¨ T2m �m +?`BbiB�MBbK2 2bi +2HH2 /2 H� bTû@
+B}+Biû /ǶmM /QM +?`ûiB2M- /QMi H2b +`Biĕ`2b i?ûQ`B[m2b +QKK2 H2b BKTHB+�iBQMb
T`�iB[m2b b2K#H2Mi /Bzû`2` /2b +QM+2TiBQMb �Miû`B2m`2bX 1M 2z2i- HǶ�MiB[mB@
iû i�`/Bp2 2bi bQmp2Mi T2`Ïm2 +QKK2 mM iQm`M�Mi /�Mb HǶ?BbiQB`2 /m /QM
Q++B/2Mi�HX .2TmBb J�mbb- BH 2bi +QKKmMûK2Mi �/KBb [m2 H2b `2HB;BQMb KQ@
MQi?ûBbi2b QMi BMi`Q/mBi ¨ i`�p2`b H2 +QM+2Ti /2 HǶ�mKƬM2 mM B/û�H �Hi`mBbi2
/m /QM [m2 H2 KQM/2 Kû/Bi2``�Mû2M MǶ�p�Bi T�b +QMMm �mT�`�p�Mi 2i [mB
� T`Q7QM/ûK2Mi �z2+iû +2 /2`MB2` /�Mb bQM Q`;�MBb�iBQM bQ+B�H2 2i û+QMQ@
KB[m2X § Dmbi2 iBi`2- H2b ?BbiQ`B2Mb /2 HǶ�MiB[mBiû i�`/Bp2 b2 bQMi KQMi`ûb
b+2TiB[m2b [m�Mi ¨ HǶ2tBbi2M+2 /ǶmM /QM `û2HH2K2Mi /ûbBMiû`2bbû 2i QMi bQmHB@
;Mû MQi�KK2Mi H2 TQmpQB` /2 `û/2KTiBQM /2 HǶ�mKƬM2- T`ā+?û T�` H2 +H2`;û
+?`ûiB2M- Qɍ HǶQ#i2MiBQM /m a�Hmi TQm`bmBp�Bi +H�B`2K2Mi mM BMiû`āi T2`bQMM2HX
SHmb [mǶ¨ H� M�im`2 /m /QM +?`ûiB2M- H� `2+?2`+?2 bǶ2bi BMiû`2bbû2 �mt �+i2m`b
/2 H� +?�`BiûX lM2 /Bzû`2M+2 7QM/�K2Mi�H2 `ûbB/2 /�Mb H� T2`+2TiBQM /�Mb
H� +Biû /2 HǶ�MiB[mBiû i�`/Bp2 /2b T�mp`2b- [mB /2pB2MM2Mi /�Mb H2 /Bb+Qm`b
+?`ûiB2M mM2 MQmp2HH2 +�iû;Q`B2 /2 #ûMû}+B�B`2b- �mt[m2Hb H2 +H2`;û 2i iQmi
T�`iB+mHBĕ`2K2Mi HǶûpā[m2 TQ`iĕ`2Mi mM2 �ii2MiBQM bBM;mHBĕ`2X �BMbB- H� +?�`B@
iû +?`ûiB2MM2 2Mp2`b H2b T�mp`2b �HH�Bi T`Q/mB`2 MQM b2mH2K2Mi /2 MQmp2HH2b
7Q`K2b /Ƕ�bbBbi�M+2- K�Bb 2HH2 `2TQb�Bi 2M Qmi`2 bm` mM2 +QM+2TiBQM /m /QM-
[mB bi`m+im`2`�Bi /Bzû`2KK2Mi H2b `2H�iBQMb bQ+B�H2b 2Mi`2 H2b /QM�i2m`b 2i H2b
/2biBM�i�B`2b /2 HǶ�mKƬM2X

S�`�HHĕH2K2Mi- HǶûpQHmiBQM /m /QM ¨ H� +QHH2+iBpBiû 2i H2 T?ûMQKĕM2 /Bi /2
Ŀ HǶûp2`;ûiBbK2 +?`ûiB2M ŀ bQMi +QMbB/û`ûb /2TmBb H2b i`�p�mt /2 SX o2vM2
+QKK2 /2b 7�+i2m`b +Hûb TQm` +QKT`2M/`2 H2b BMi2`�+iBQMb TQHBiB[m2b 2i bQ@
+B�H2b /�Mb H� +Biû i�`/Bp2X *QMi`�B`2K2Mi ¨ HǶmMBp2`b�HBbK2 /2 J�mbb-

*�M2`
"QHF2bi2BM aimB#2` *�M2` L2BH
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o2vM2 � KBb HǶ�++2Mi bm` H2b Ŀ /Bzû`2M+2b ŀ 2M ûi�#HBbb�Mi /2b /BbiBM+iBQMb iv@
TQHQ;B[m2b /m /QM /�Mb H� i`�/BiBQM r2#2`B2MM2 /2b B/û�mt@ivT2b [mB Qz`B`2Mi
¨ HǶ?BbiQ`B2M /2 HǶûp2`;ûiBbK2 mM2 MQmp2HH2 ;`BHH2 /Ƕ�M�Hvb2 2i mM2 �Hi2`M�iBp2
i?ûQ`B[m2 /û+BbBp2 T�` `�TTQ`i �mt �TT`Q+?2b �Mi?`QTQHQ;B[m2bX lM2 7Q`K2
/2 /QM +QHH2+iB7 /ǶBKTQ`i�M+2 T�`iB+mHBĕ`2 TQm` H� Tû`BQ/2 i�`/Bp2 ûi�Bi +2HH2
/2 H� HB#2`�HBi�b T`BM+BTBbX *2ii2 Ŀ ;ûMû`QbBiû /m T`BM+2 ŀ b2 K�MB72bi�Bi MQM
b2mH2K2Mi T�` H2 }M�M+2K2Mi /2 #�iBK2Mib Tm#HB+b- /2 72biBpBiûb Qm /2 /QMb
/2 T`QT`Bûiûb- K�Bb �mbbB T�` H2b Ŀ H�`;2bb2b ŀ BKTû`B�H2b- i2`K2 ;ûMû`B[m2
[mB `2;`QmT2 H2b /Bbi`B#miBQMb /Ƕ�`;2Mi 2i /ǶQ#D2ib T`û+B2mtX *QMb2`pû2b 2M
MQK#`2 `2K�`[m�#H2- +2b TBĕ+2b /2 KQMM�B2- Q#D2ib /2 p�Bbb2HH2 2M Kûi�mt
T`û+B2mt- Qm 2M+Q`2 HBM;Qib- }#mH2b 2i #BDQmt QMi /QMMû HB2m ¨ mM ;`�M/ MQK#`2
/Ƕûim/2bX § HǶBMbi�` /2b T`�iB[m2b T`BM+Bĕ`2b- /2 `B+?2b BM/BpB/mb ƾmp`�B2Mi
2M #B2M7�Bi2m`b /�Mb H� +BiûX G2b /QMb ¨ H� +QHH2+iBpBiû KmMB+BT�H2 2i H2b `2@
H�iBQMb �BMbB ûi�#HB2b 2Mi`2 H2b `B+?2b #B2M7�Bi2m`b 2i H� TQTmH�iBQM m`#�BM2
7Q`K�B2Mi /�Mb HǶ�MiB[mBiû i�`/Bp2 2M+Q`2 H2b 7QM/2K2Mib /2 HǶûp2`;ûiBbK2 +B@
pB[m2X

G2 `�TTQ`i 2Mi`2 H2b ûp2`;ûbB2b i`�/BiBQMM2HH2b 2i HǶ�mKƬM2 +?�`Bi�#H2 2bi
/2TmBb HQM;i2KTb mM [m2biBQMM2K2Mi +`m+B�H TQm` +QKT`2M/`2 H2 7QM+iBQMM2@

o2vM2 o2vM2

o2vM2 :2?`F2 :v;�t wmB/2`?Q2F
*QHT�2`i q2#2`

J�`iBM
o2vM2

�M/`2�m a+?KBii
a+?M�TT aBH#2` aBH#2` *QHT�2`i

J�+JmHH2M
S�BMi2` "�biB2M *�K2`QM "�`�ii2 �HK�;`Q :Q`@

#2� �H7ƴH/B JBii�;
CQ?�Mb2M

.2HK�B`2 .2HK�B`2
"2v2H2`

"�m2`
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K2Mi /2 H� +Biû i�`/Bp2 2i H2b BMi2`�+iBQMb 2Mi`2 b2b ?�#Bi�MibX �mDQm`/Ƕ?mB-
H� i?ĕb2 /ǶmM2 i`�Mb7Q`K�iBQM `�/B+�H2- [mB �m`�Bi �z2+iû MQM b2mH2K2Mi H2b
/QK�BM2b TQHBiB[m2 2i bQ+B�H K�Bb �mbbB +mHim`2H 2i û+QMQKB[m2 - � ûiû �#�M@
/QMMû2 2i HǶ�++2Mi 2bi KBb /�p�Mi�;2 bm` H2b +QMiBMmBiûb 2i H� +Q2tBbi2M+2 /ǶmM
ûp2`;ûiBbK2 Ŀ +H�bbB[m2 ŀ 2i /ǶmM ûp2`;ûiBbK2 Ŀ +?`ûiB2M ŀX G2 KQ/ĕH2 i`�/B@
iBQMM2H /m `B+?2 [mB /QMM�Bi ¨ b� +Biû 2i ¨ b2b +QM+BiQv2Mb `2KTH�+û T�` mM
/QM [mB +B`+mH2`�Bi mMB[m2K2Mi 2Mi`2 `B+?2b 2i T�mp`2b b2HQM H2b T`û+2Ti2b /2
H� +?�`Biû- 2bi �+im2HH2K2Mi /ûT�bbûX �BMbB- H� +QM+m``2M+2 2Mi`2 #B2M7�Bi2m`b
Ŀ T�ś2Mb ŀ 2i Ŀ +?`ûiB2Mb ŀ M2 b2K#H2 T�b �pQB` ûiû �mbbB 7Q`i2 [m2 +2 [m2
HǶQM �p�Bi bmTTQbû Dmb[mǶ�HQ`bX �m@/2H¨- H2 /Bb+Qm`b +?`ûiB2M bm` H2b T�mp`2b
+�+?�Bi bQmp2Mi /�p�Mi�;2 H2b +QKTQ`i2K2Mib `û2Hb [mǶBH M2 bQm?�Bi�Bi H2b /û@
+`B`2X

1M ?BbiQB`2 Kû/Bûp�H2- H2 T`BM+BT2 /2 `û+BT`Q+Biû b2K#H� T�`iB+mHBĕ`2K2Mi
BMiû`2bb�Mi TQm` �M�Hvb2` H2b bQ+Bûiûb Bbbm2b /2b KB;`�iBQMb /2 HǶ�MiB[mBiû
i�`/Bp2X h`QT ?�iBp2K2Mi +�`�+iû`Bbû2b T�` H2m` Ŀ �`+?�śbK2 ŀ- H2b bQ+Bûiûb
/m ?�mi JQv2M �;2 QMi ûiû HǶQ#D2i /Ƕ�TTHB+�iBQMb �Mi?`QTQHQ;B[m2b bQmp2Mi
B``û~û+?B2b T�` H� Kû+QMM�Bbb�M+2 /2 HǶûMQ`K2 2tû;ĕb2 [mB 2tBbi2 �miQm` /2
H� [m2biBQM /m /QMX GǶB/û2 /2 HǶûpQHmiBQM /ǶmM2 û+QMQKB2 /m /QM p2`b mM2
û+QMQKB2 /2 K�`+?û 2bi H�`;2K2Mi `2T`ûb2Miû2 2M ?BbiQB`2 Kû/Bûp�H2 TQm` 2t@
THB[m2`- /ǶmM2 T�`i HǶ�TT�`2Mi2 �#b2M+2 /2 +QKK2`+2- /Ƕ�mi`2 T�`i H2b 7Q`i2b
Q#HB;�iBQMb [mB b2K#H2Mi `û;B` H2b `2H�iBQMb bQ+B�H2b TQm` H� Tû`BQ/2 �p�Mi
HǶ�M KBHX CX >�MMB; � �BMbB i2Miû mM2 bvbiûK�iBb�iBQM /2b KQ/2b /ǶQz`B`
�m JQv2M �;2 2M /û}MBbb�Mi H2 /QM +QKK2 mM T?ûMQKĕM2 mMBp2`b2H 2i BH
b2 b2`i /2 H� i?ûQ`B2 K�mbbB2MM2 +QKK2 /ǶmM2 pû`Bi�#H2 ;`BHH2 /2 H2+im`2 /2b
T`�iB[m2b Kû/Bûp�H2bX 1M /`2bb�Mi mM2 HBbi2 /2 /QMb@ivT2b - BH /û}MBi mM
Ŀ bvbiĕK2 /2 /QMb `û+BT`Q[m2b ŀ `û;B T�` i`QBb T`BM+BT2b , H2 +�`�+iĕ`2 Tm#HB+ c
H� +QKTûiBiBQM- +Ƕ2bi@¨@/B`2 H� /ûKQMbi`�iBQM /2 H� +�T�+Biû ¨ /QMM2` +QKK2

SB2i`B
SB2i`B .mp�H SB2i`B SB2i`B G2T2HH2v

*�BHH2i 1+F .B272M#�+? .B272M@
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aQiBM2H
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mM bB;M2 /Ƕ�miQ`Biû- /2 T`2biB;2 2i /2 TQmpQB` c 2i HǶQ#HB;�iBQM /Ƕ�++2Ti�iBQM-
[mB /û}MBi H2 +QMi`2@/QM +QKK2 mM2 7Q`K2 mMBp2`b2HH2 /2 `2H�iBQM bQ+B�H2X
*2 bvbiĕK2 ;ûMĕ`2 �mbbB #B2M /2b 7Q`K2b /Ƕû+?�M;2b û+QMQKB[m2b [m2 /2b
`2H�iBQMb /2 TQmpQB` 2i /2b HB2Mb /2 bQHB/�`Biû- /QMi HǶQ#D2+iB7 2bi HǶûi�#HBbb2@
K2Mi 2i H� `2T`Q/m+iBQM /2 HǶQ`/`2 bQ+B�HX S`QTQb�Mi �BMbB mM2 ;`BHH2 /Ƕ�M�Hvb2
MQ`K�iBp2- >�MMB; T`2M/ iQmi27QBb H2 `Bb[m2 /ǶmM2 ;ûMû`�HBb�iBQM 2t+2bbBp2
[mB +�+?2 H2b MQK#`2mb2b 2t+2TiBQMb 2i T�`iB+mH�`BbK2b /m /QM- [mǶQM H2 [m�@
HB}2 /ǶĿ �MiB[m2 ŀ Qm /2 Ŀ Kû/Bûp�H ŀX G� Ŀ +QMbû+`�iBQM +QMb2Mbm2HH2 ŀ /2
J�mbb 2M ?BbiQB`2 Kû/Bûp�H2 2bi iQmi27QBb `2KBb2 2M +�mb2 �+im2HH2K2Mi T�`
mM2 bû`B2 /2 MQmp2HH2b �TT`Q+?2b b+2TiB[m2b ¨ HǶû;�`/ /2 HǶ�Mi?`QTQHQ;B2 2i
MQp�i`B+2b /�Mb H� /Bzû`2M+B�iBQM 2i H� T`Q#HûK�iBb�iBQM /m T?ûMQKĕM2 /m
/QMX GǶQmp`�;2 L2;QiB�iBM; i?2 :B7iX S`2@KQ/2`M 6B;m`�iBQMb Q7 1t+?�M;2
/2 kyyj b2 /BbiBM;m2 �BMbB T�` mM2 7Q`i2 +`BiB[m2 /2b +QM+2Tib /2 `û+BT`Q+B@
iû 2i /2 /QMf+QMi`2@/QMX G2b û/Bi2m`b T�`i2Mi /m T`BM+BT2 [m2 H2 /QM MǶ2bi
T�b mM2 2MiBiû }t2- };û2 T�` mM2 7Q`K2 +mHim`2HH2 /ǶBMi2`�+iBQM bQ+B�H2- K�Bb
H2 T2`ÏQBp2Mi +QKK2 mM2 +QMbi`m+iBQM BK�;BM�B`2 bm` H� #�b2 /2 `ûT2`iQB`2b
/Ƕ2tT`2bbBQMb 2i /2 +QKTQ`i2K2Mib p�`B�#H2b /�Mb H2 i2KTbX G� bB;MB}+�iBQM
2i H2b BKTHB+�iBQMb /m /QM Ĝ HǶQ#HB;�iBQM /2 `û+BT`Q+Biû 2M 2bi +2`i2b mM2 +�@
`�+iû`BbiB[m2 Ĝ M2 bQMi MB ûpB/2Mi2b- MB BM?û`2Mi2b ¨ HǶ�+i2 /ǶQz`B` HmB@KāK2-
K�Bb 2HH2b bQMi +QMbi�KK2Mi Ŀ Mû;Q+Bû2b ŀ T�` H2b �+i2m`b bQ+B�mtX

GǶ�M�Hvb2 /2b `2H�iBQMb BMi2`T2`bQMM2HH2b � ;`�M/2K2Mi T`Q}iû /2b +QM+2Tib
K�mbbB2MbX ZmǶ2HH2b bQB2Mi �bvKûi`B[m2b U+HB2MiĕH2V Qm [mǶ2HH2b BKTQb2Mi mM2
+2`i�BM2 û;�HBiû U�KBiBûV- +2b `2H�iBQMb b2 +�`�+iû`Bb�B2Mi T�` mM2 T`QtBKB@
iû ûKQiBQMM2HH2 2i mM2 +QM}�M+2 Kmim2HH2 2Mi`2 /2b �+i2m`b MQM BMi2`+?�M@
;2�#H2bX .2 THmb- 2HH2b T`ûi2M/�B2Mi ¨ mM bQmiB2M `û+BT`Q[m2- bQmb H� 7Q`K2
/Ƕû+?�M;2b /2 #B2Mb 2i /2 T`2bi�iBQMb- �++Q`/�Mi �BMbB mM2 �B/2 û+QMQKB[m2-
mM2 T`QKQiBQM bQ+B�H2 Qm mM bQmiB2M Dm`B/B[m2X .QM 2i +QMi`2@/QM ûi�B2Mi +�@

>�MMB;
Pbr�H/ J�;M�MB

J�;M�MB
�H;�xB :`ƴ#M2` Cmbb2M
�H;�xB

qBMi2`HBM;

:2Hx2` a�HH2` q�HH�+2@
>�/`BHH *HQm/ .2MB�mt EQMbi�M S2�@
+?BM *�H/2HHB o2`#Qp2M :`B77BM qBMi2`HBM;
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`�+iû`Bbûb T�` H2m` +QMp2`iB#BHBiû 2i T�` mM2 /BK2MbBQM i2KTQ`2HH2- [mB MǶQ#HB@
;2�Bi T�b H2b �+i2m`b ¨ mM2 `û+BT`Q+Biû BKKû/B�i2 2i T2`K2ii�Bi /2 7�B`2 �TT2H
�m +QMi`2@/QM 2M +�b /2 #2bQBMX G2b /QMb ûi�B2Mi �BMbB HǶ2tT`2bbBQM /2 H�
[m�HBiû /2b `2H�iBQMb BMi2`T2`bQMM2HH2b /�Mb H� pB2 T`Bpû2 +QKK2 bm` H� b+ĕM2
TQHBiB[m2- K�Bb H2m` M�im`2- H2m`b mb�;2b 2i H2m`b bB;MB}+�iBQMb `2bi�B2Mi i`ĕb
p�`B�#H2b 2M 7QM+iBQM /m +QMi2ti2X

G2b +�/2�mt /2 7āi2 ûi�B2Mi mM2 K�MB72bi�iBQM /2 H� T`�iB[m2 /m /QM �m
b2BM /2 H� `2H�iBQM T�i`QM@+HB2Mi +QKK2 /2 HǶ�KBiBû 2Mi`2 T�B`bX .X "�m@
/v 2KT`mMi2 H� 7Q`KmH2 /2 amûiQM2 bi`2M�`mK +QKK2`+BmK TQm` /û+`B`2 H2
+�`�+iĕ`2 `û+BT`Q[m2- T`2b[m2 +QMi`�+im2H- /2b +�/2�mt Qz2`ib HQ`b /2b E�H2M@
/�2 A�Mm�`B�2 2i bQmHB;M2 H� 7QM+iBQM +QKKmMB+�iBp2 /m +�/2�m bvK#QHB[m2X
J�H;`û HǶQTTQbBiBQM /2b Tĕ`2b +?`ûiB2Mb [mB +QM/�KM�B2Mi H2b 7āi2b T�ś2MM2b-
H2b +�/2�mt /2 7āi2 +QMMm`2Mi mM2 BKTQ`i�Mi2 +QMiBMmBiû /�Mb HǶ�MiB[mBiû
i�`/Bp2X G2b û+?�M;2b /2 +�/2�mt BMi2`T2`bQMM2Hb bQMi �++2bbB#H2b 2bb2MiB2H@
H2K2Mi ¨ HǶû+?2HH2 /2 H� +QKKmMB+�iBQM �`BbiQ+`�iB[m2X AX qQQ/ BMi2`T`ĕi2
+2b û+?�M;2b /2 HǶ�MiB[mBiû i�`/Bp2 +QKK2 /2b T`�iB[m2b /m /QM Qb+BHH�Mi
2Mi`2 Q#HB;�iBQM 2i ;ûMû`QbBiû /�Mb mM2 bQ+Bûiû Qɍ H� T`2bbBQM bQ+B�H2 `2M@
/�Bi Q#HB;�iQB`2 +2 [mB ûi�Bi +2Mbû T�`�ŗi`2 pQHQMi�B`2X .�Mb mM2 i`�/BiBQM
iQmi2 K�mbbB2MM2- H2 /QM bǶBMb+`Bi TQm` qQQ/ /�Mb mM2 7Q`i2 `Bp�HBiû 2Mi`2
H2b �+i2m`b- mM �Mi�;QMBbK2 [mB +mHKBM�Bi /�Mb H� /2bi`m+iBQM +QKTûiBiBp2
/2 `B+?2bb2b [mǶBH /Bb+2`M2 T`BM+BT�H2K2Mi /�Mb H2b D2mt /m +B`[m2X .ûD¨
SX "`QrM �p�Bi /û+`Bi +2b /2`MB2`b +QKK2 /2b Ŀ KQK2Mib 2M+�/`ûb /2 pBQ@

Jmbi�F�HHBQ E`ƴixH S2�+?BM
6�#`2 h`2m E`�mb2

q?Bi2 J�i?Bb2M G2T2HH2v 1TT qQQ/
_2#2MB+? 1TT *QQT2` >BHHK�M

1##2H2` aQ;MQ _2#2MB+? :`ȽM#�`i

>m; oƴbbBM;
oƴbbBM; :QH/#2+F

GBMiQii

"�m/v
aimB#2` q22#2` J2bHBM "`QF

h�F{+b
*?2`MQ;H�xQp

qQQ/
qQQ/
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H2M+2 +QKTûiBiBp2 ŀX G2b �+i2b /m +QHHQ[m2 :2b+?2MF2 2`?�Hi2M /B2 6`2mM/@
b+?�7iX :�#2Mi�mb+? mM/ L2ixr2`FT~2;2 bǶBMiû`2bb2Mi bTû+B}[m2K2Mi �mt
`ƬH2b /m +�/2�m /�Mb H� 7Q`K�iBQM- H2 K�BMiB2M Qm 2M+Q`2 HǶû+?2+ /2b `2H�@
iBQMb /Ƕ�KBiBûX G2b /QMb /BTHQK�iB[m2b v i`Qmp2Mi iQmi �mi�Mi TH�+2 [m2 H2b
+�/2�mt �HBK2Mi�B`2b- H2b Q#D2ib HBim`;B[m2b Qm 2M+Q`2 H2b HBp`2bX .û#Q`/�Mi
Hû;ĕ`2K2Mi bm` HǶ�MiB[mBiû i�`/Bp2 2M �KQMi TQm` +2`i�BM2b- H2b +QMi`B#miBQMb
bQMi iQmi27QBb �tû2b bm` H2b T`�iB[m2b Kû/Bûp�H2b- mM +?QBt [mB +�+?2 +QKK2
bQmp2Mi H2b +QMiBMmBiûb 2Mi`2 HǶ�MiB[mBiû 2i H2 JQv2M �;2X

1M}M- /Ƕ�mi`2b �TT`Q+?2b [mB T`2MM2Mi H2m` TQBMi /2 /ûT�`i /�Mb HǶûim/2
K�iû`B2HH2 2i B+QMQ;`�T?B[m2 /m /QM QMi ûi�#HB /2b +QM+HmbBQMb BMiû`2bb�Mi2b
TQm` HǶ�TT`û?2MbBQM /2b `2H�iBQMb BMi2`T2`bQMM2HH2bX "X *�#Qm`2i BMi2`T`ĕi2
H2b KQb�ś[m2b Ŀ ¨ t2MB� ŀ /�Mb mM2 T2`bT2+iBp2 bQ+B�H2 2i K2i 2M ûpB/2M+2 H2m`
TQB/b /�Mb H� `2T`ûb2Mi�iBQM 2i H2b T`�iB[m2b Qbi2Mi�iQB`2b /2b ;`�M/b T`QT`Bû@
i�B`2b i2``B2MbX 6X �X "�m2` /û}MBi H2b +�/2�mt +QKK2 /2b TQ`i2m`b /Ƕ�m`�
T2`bQMM2HH2 i`�MbKBb2 2Mi`2 H2b �+i2m`b HQ`b /2 HǶ�+i2 /2 /QM�iBQMX .�Mb mM
HQM; �`iB+H2 /2 kyyN- "�m2` � Tm B/2MiB}2` �m b2BM /2b H�`;2bb2b BKTû`B�H2b
/2b +�iû;Q`B2b /ǶQ#D2ib [mB- /Bbi`B#mûb bQmb 7Q`K2 /Ƕ?QMM2m`b- �p�B2Mi TQm`
#mi /2 `2M/`2 pBbB#H2 H� T`QtBKBiû 2Mi`2 HǶ2KT2`2m` 2i H2b /2biBM�i�B`2bX *2b
+�/2�mt DQm�B2Mi H2 `ƬH2 /2 Ŀ KmHiBTHB+�i2m`b ŀ /2 H� T2`bQMM2 /m T`BM+2 2i
�`iB+mH�B2Mi iQmi mM bvbiĕK2 /2 /ûT2M/�M+2b- /2 HQv�HBbK2b 2i /2 ?Bû`�`+?B2bX
�BMbB- TQbbû/2` mM Q#D2i T`û+B2mt Qm #B2M /QMM2` HǶBKT`2bbBQM /2 H2 TQbbû/2`
ûi�Bi mM2 +QM/BiBQM 2bb2MiB2HH2 ¨ HǶ�+[mBbBiBQM /2 T`2biB;2- mM KQ/ĕH2- +QKK2
H2 /ûKQMi`2 "�m2`- T�`7�Bi2K2Mi i`�MbTQb�#H2 �m KQM/2 �`BbiQ+`�iB[m2X G�
b�+`�HBb�iBQM /2 HǶQ#D2i MǶûi�Bi T�b mM T?ûMQKĕM2 HBKBiû ¨ H� bT?ĕ`2 BKTû`B�H2-
K�Bb b2 `2i`Qmp2 MQi�KK2Mi /�Mb H2 +mHi2 /2b b�BMib- /QMi H2 TQmpQB` TQmp�Bi
āi`2 i`�MbTQbû /�Mb mM2 `2HB[m2 Qm mM2 BK�;2X SQm` "�m2`- +2ii2 +QM+2TiBQM
/2 HǶQ#D2i 2bi T�`iB2 BMiû;`�Mi2 /ǶmM2 +mHim`2 �MiB[m2 i�`/Bp2- Qɍ H2b `2H�iBQMb
BMi2`T2`bQMM2HH2b �p�B2Mi ûiû ûi�#HB2b �m KQv2M /Ƕû+?�M;2b /ǶQ#D2ib KQ#BH2bX
.�Mb H� +QMiBMmBiû /2b i`�p�mt /2 JX :Q/2HB2` 2i /Ƕ�X q2BM2` bm` H2b
TQbb2bbBQMb Ŀ BM�HBûM�#H2b ŀ - H2 +QM+2Ti /ǶĿ Q#D2i /2 KûKQB`2 ŀ � +QMMm

"`QrM
:`ȽM#�`i
*�#Qm`2i "�HK2HH2 "2M �#2/@"2M E?�@

/2` >�MQmM2 h?ö#2`i q�+F2`
"�m2`

"�m2`
"�m2`

"�m2` "�m2`
�M;2M2M/i

J�mbb q2BM2`
:Q/2HB2`
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mM2 `û+2TiBQM BMiû`2bb�Mi2 #B2M [m2 KQ/2bi2 2M ?BbiQB`2 /2 HǶ�MiB[mBiû i�`@
/Bp2X .ǶmM2 T�`i- �X >�`iK�MM � `û+2KK2Mi �TTHB[mû +2 KQ/ĕH2 /�Mb mM2
ûim/2 KQMmK2Mi�H2 bm` H� TH�+2 /2 HǶQ#D2i /�Mb H2b T`�iB[m2b /2 KûKQB`2X
.Ƕ�mi`2 T�`i- HǶ�M�Hvb2 /2b i`ûbQ`b /2 HǶ�MiB[mBiû i�`/Bp2 � Tm #ûMû}+B2` T�`
+2 #B�Bb /ǶmM �TTQ`i i?ûQ`B[m2 [mB- �m@/2H¨ /2 H� /2b+`BTiBQM K�iû`B2HH2 /2 +2b
Q#D2ib- K2i 2M HmKBĕ`2 H2m` /BK2MbBQM bQ+B�H2X

Zm2 H2 i?ĕK2 /2 H� +QKKmMB+�iBQM bQBi /ǶmM2 ;`�M/2 �+im�HBiû 2M b+B2M+2b
/2 HǶ�MiB[mBiû � ûiû /ûKQMi`û `û+2KK2Mi T�` H2 bmD2i /2 H� jj ;`�M/2 +QM7û@
`2M+2 /2 H� JQKKb2M :2b2HHb+?�7i- i2Mm2 /m Re �m R3 �p`BH kyR8 ¨ HǶlMBp2`bBiû
/2 qɃ`x#m`; 2M "�pBĕ`2- 2i BMiBimHû2 Ŀ 6Q`K2M /2` EQKKmMBF�iBQM /m`+?
"BH/- qQ`i mM/ h2ti BM /2` �MiBF2 ŀX GǶ�M�Hvb2 /2b Kû+�MBbK2b 2i /2b bi`m+@
im`2b /2 H� +QKKmMB+�iBQM- 2i /2 H2m`b BKTHB+�iBQMb TQHBiB[m2b 2i bQ+B�H2b-
+QMbiBim2 /2TmBb HQM;i2KTb mM2 i?ûK�iB[m2 +2Mi`�H2 /2b b+B2M+2b bQ+B�H2bX 1M
T�`iB+mHB2` H2b /Bb+BTHBM2b /2 H� bQ+BQHQ;B2- /2b b+B2M+2b /2 H� +QKKmMB+�iBQM
2i /2b b+B2M+2b TQHBiB[m2b QMi /ûp2HQTTû /2b 7QM/2K2Mib i?ûQ`B[m2b 2i /2b
BMbi`mK2Mib Kûi?Q/QHQ;B[m2b- �BMbB [mǶmM2 i2`KBMQHQ;B2 /Bzû`2M+Bû2 [mB bǶ2bi
;HBbbû2 T2m ¨ T2m /�Mb H2 H�M;�;2 b+B2MiB}[m2 ;ûMû`�H 2i KāK2 2M T�`iB2 /�Mb
H2 pQ+�#mH�B`2 +Qm`�MiX .2TmBb [m2H[m2b /û+2MMB2b- H2b b+B2M+2b ?BbiQ`B[m2b
bǶBMiû`2bb2Mi 7Q`i2K2Mi ¨ H� +QKKmMB+�iBQM 2i HǶBMiû`āi TQm` H2b +QM+HmbBQMb
Bbbm2b /Ƕ�mi`2b /Bb+BTHBM2b +`Qŗi +QMbi�KK2Mi- KāK2 bB H2b +QM+2Tim�HBb�iBQMb
`2bi2Mi ?ûiû`Q;ĕM2bX �HQ`b [m2 H2b Kûi?Q/2b 2KTB`B[m2b 2i �M�HviB[m2b /2b
b+B2M+2b /2 H� +QKKmMB+�iBQM b2 T`āi2Mi KQBMb �BbûK2Mi ¨ HǶûim/2 /2b T?ûMQ@
KĕM2b �MiB[m2b - H2b +QM+2Tib bQ+BQHQ;B[m2b- Bbbmb MQi�KK2Mi /2 H� i?ûQ`B2

>�`iK�MM
>�`/i qQQ/

Em?M >�#2`K�b

qBMFBM qBMFBM "Qm;MQmt J�ii2H�`i
"m`F�`i aiƴ#2`

"2Mi2H2- "`QbBmb � C�``2M Jƴ`i?
Jƴ`i? :2BbbM2` E�Hp2`F�KT2`

1?HB+?
qBHF2



Re

/2b bvbiĕK2b QMi +QMMm mM2 H�`;2 `û+2TiBQM- 2M T�`iB+mHB2` /�Mb H� `2+?2`+?2
�HH2K�M/2X 1M b+B2M+2b /2 HǶ�MiB[mBiû- H� MQiBQM 2i H2b +QM+2Tib /2 +QKKm@
MB+�iBQM bQMi ¨ H� KQ/2 , /ǶmM2 T�`i- H2 T?ûMQKĕM2 2bi ûpB/2KK2Mi mM �bT2+i
QKMBT`ûb2Mi /�Mb iQmb H2b /QK�BM2b /2 H� +mHim`2 ;`û+Q@`QK�BM2 2i bǶ2tT`BK2
/�Mb MQb bQm`+2b bQmb /2b 7�+2ii2b i`ĕb p�`Bû2b c /Ƕ�mi`2 T�`i- H2 H�`;2 +?QBt
+QM+2Tim2H 2i HǶûH�biB+Biû i2`KBMQHQ;B[m2 `2M/2Mi HǶmiBHBb�iBQM /2 H� MQiBQM /2
+QKKmMB+�iBQM T�`iB+mHBĕ`2K2Mi �ii`�+iBp2 TQm` HǶ?BbiQ`B2MX hQmi27QBb- +2ii2
~2tB#BHBiû i?ûQ`B[m2 +QM/mBi �mbbB #B2M ¨ /2b �TTHB+�iBQMb 7`m+im2mb2b [mǶ¨
/2b T`Q#HĕK2b Kûi?Q/QHQ;B[m2b HQ`b[m2- BMbm{b�KK2Mi /û}MB2 2i 2KTHQvû2
/2 K�MBĕ`2 BM~�iBQMMBbi2- H� +QKKmMB+�iBQM /2pB2Mi mM 7Qm``2@iQmi i`QT p�;m2
TQm` ;�`/2` b� T2`iBM2M+2X

G� +QKKmMB+�iBQM Q`�H2 2i û+`Bi2 2bi /2TmBb HQM;i2KTb H2 i?ĕK2 T?�`2 /2
HǶûim/2 /2 H� +QKKmMB+�iBQM �MiB[m2 2i Kû/Bûp�H2- MQM b2mH2K2Mi ¨ +�mb2 /2
bQM QKMBT`ûb2M+2 2i /2 bQM ûpB/2M+2 TQm` H2 7QM+iBQMM2K2Mi bQ+B�H- K�Bb �mb@
bB T�` H2 bBKTH2 7�Bi [m2 HǶ?BbiQ`B2M i`�p�BHH2 ¨ T�`iB` /2b bQm`+2b û+`Bi2b [mǶBH
bǶ�;Bi /Ƕ�TT`û?2M/2` /�Mb H2m`b mb�;2b 2i /2 bBim2` /�Mb H2m`b +QMi2ti2bX
G� /BzmbBQM /2b H�M;m2b �MiB[m2b- H2b `�BbQMb 2i H2b 7Q`K2b /2 KBb2 ¨ HǶû+`Bi-
HǶ�HT?�#ûiBb�iBQM Qm H2 `�TTQ`i 2Mi`2 Q`�HBiû U�M;HX Ŀ P`�HBiv ŀ- �HHX Ŀ JɃM/HB@
+?F2Bi ŀV 2i û+`Bim`2 U�M;HX Ŀ GBi2`�+v ŀ c �HHX Ŀ a+?`B7iHB+?F2Bi ŀV +QMbiBim2Mi
�mi�Mi /2 i?ûK�iB[m2b �mt[m2HH2b H� `2+?2`+?2 bǶBMiû`2bb2 BMi2MbBp2K2MiX
�mDQm`/Ƕ?mB- H2b ?BbiQ`B2Mb /2 HǶ�MiB[mBiû 2i H2b Kû/BûpBbi2b +QKK2M+2Mi ¨

AMMBb G�bbr2HH G�x�`b72H/
_2+F

LX Gm?K�MM Gm?@
K�MM

Gm?K�MM "�2+F2` "�2+F2`

_ȽTF2

�+?�`/ *QmH2i >�/Qi

JQbi2`i _ƴbH2`
JBM+?BM

a+Q/2H
"`Bx�v

"�MMB�`/ "`2bbQM *Q+mH�
Sö#�`i?2 *Q`#B2` >2/`B+F J2v2`
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TH�+2` HǶ�+i2 /2 +QKKmMB+�iBQM �m +2Mi`2 /2 H2m`b T`ûQ++mT�iBQMb 2M ûim/B�Mi
H2b KQv2Mb +mHim`2Hb KBb 2M ƾmp`2 TQm` i`�MbK2ii`2 mM K2bb�;2 �m MBp2�m
/ǶmM Tm#HB+ U/û+Q/�;2 /�Mb mM bvbiĕK2 /2 +QMp2MiBQMb bTû+B}[m2bV K�Bb û;�@
H2K2Mi /�Mb mM +QMi2ti2 THmb H�`;2 UûHûK2Mib bQ+B�mt 2i +mHim`2Hb [mB 7Q`K2Mi
2i KQ/B}2Mi H2 K2bb�;2VX *2`i�BMb �bT2+ib QMi �BMbB ûiû �M�Hvbûb THmb bvb@
iûK�iB[m2K2Mi [m2 /Ƕ�mi`2b- +QKK2 H� `?ûiQ`B[m2 /m /Bb+Qm`b Q`�iQB`2 Qm H�
i?ûQ`B2 ûTBbiQH�B`2- [mB- /m 7�Bi /2 H2m` �#bi`�+iBQM +QM+2Tim2HH2- QMi bmb+Biû
/ĕb HǶ�MiB[mBiû mM ;`�M/ MQK#`2 /2 i`�p�mt �M�HviB[m2b- 2i `2Hĕp2Mi /ǶmM2
BKTQ`i�M+2 T�`iB+mHBĕ`2 TQm` +QKT`2M/`2 H� +QKKmMB+�iBQM /�Mb H2b bQ+Bûiûb
�MiB[m2bX

.2TmBb H2b �MMû2b RNNy- H� +QKKmMB+�iBQM /2pB2Mi /2 THmb 2M THmb HǶQ#@
D2i /2 +QM7û`2M+2b BMi2`/Bb+BTHBM�B`2bX G� bû`B2 /2 Tm#HB+�iBQMb Ŀ ai ii2M mM/
6Q`K2M /2` EQKKmMBF�iBQM BK �Hi2`imK ŀ /m �Hi?BbiQ`Bb+?2b EQHHQ[mBmK
/2 "Q+?mK 2bi T`û+m`b2m` ¨ +2i û;�`/ /�Mb H� /Bp2`bBiû /2b �TT`Q+?2b 2i HǶBM@
iû`āi i?ûQ`B[m2 [mǶ2HH2 �{+?2X �BMbB- H2b Qmp`�;2b +QHH2+iB7b b2 KmHiBTHB2Mi
/2TmBb mM2 [mBMx�BM2 /Ƕ�MMû2b 2i H2UbV +QM+2TiUbV /2 +QKKmMB+�iBQM QMi i`Qm@
pû H2m` 2Mi`û2 /�Mb T`2b[m2 iQmb H2b +?�KTb /Ƕûim/2X aQmp2Mi- +2b i`�p�mt
+QKKmMb 2KT`mMi2Mi H� pQB2 /ǶmM2 �TT`Q+?2 +QKT�`û2 2i Ŀ i`�MbTû`BQ/2 ŀ
�bbQ+B�Mi T?ûMQKĕM2b �MiB[m2b- Kû/Bûp�mt 2i KQ/2`M2b /�Mb mM KāK2 pQ@
HmK2- mM2 /ûK�`+?2 [mB T�`�ŗi T�`7QBb �`iB}+B2HH2 K�Bb Qmp`2 /2 MQmp2HH2b
T2`bT2+iBp2b �m H2+i2m` �p2`iBX G2b +QM+2Tib bQ+BQHQ;B[m2b b2K#H2Mi T�`iB+m@
HBĕ`2K2Mi BMiû`2bb�Mib TQm` HǶ�M�Hvb2 /2 H� +QKKmMB+�iBQM TQHBiB[m2 /�Mb H2
`�TTQ`i /2b ;`QmT2b �m TQmpQB`- 2i /2 H� +Biû +QKK2 2bT�+2 /2 +QKKmMB+�@
iBQM Ŀ Tm#HB[m2 ŀ 2Mi`2 H2b TmBbb�Mib 2i H2 T2mTH2X

1M}M- H2b �bT2+ib i2+?MB[m2b /2 H� /BzmbBQM /2 HǶBM7Q`K�iBQM U�;2Mib- bmT@
TQ`ib 2i +B`+mBibV 2i H2b T`Q#HĕK2b [mB v bQMi �miQK�iB[m2K2Mi HBûb /�Mb /2b
bQ+Bûiûb [mB M2 +QMM�Bbb�B2Mi T�b H2b KQv2Mb i2+?MQHQ;B[m2b �+im2Hb- bQMi /ǶmM

:BHH2i
"`QrM "QrK�M qQQH7 ai22H p�M /2` "HQK

"BM/2` 1?HB+?
"BM/2` 1?HB+?

"BM/2` 1?HB+?
*?`vbQb qQQ/ "`Q/2`b2M

>�2Mb+?
hb+?QTT q2#2` "`Bx�v

_QHHBM;2` Gmi?2` qB2b2?ƴ72`
hb+?QTT q2#2` Em?M JmM/i .�`/2M�v
_QbbQ
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;`�M/ BMiû`āi TQm` +QKT`2M/`2 H2 7QM+iBQMM2K2Mi /2b BMbiBimiBQMb TQHBiB[m2b
Qm 2++HûbB�H2bX GǶ2t2`+B+2 /m TQmpQB` 2i bQM 2KT`Bb2 i2``BiQ`B�H2 /ûT2M/2Mi
2M 2z2i /ǶmM2 +B`+mH�iBQM 2{+�+2 /2 HǶBM7Q`K�iBQM 2Mi`2 HǶ�miQ`Biû 2i H2b �;2Mib
+?�`;ûb /Ƕ�TTHB[m2` H2b /û+BbBQMb /m TQmpQB`X G� M�im`2 /m p2+i2m` /2 HǶBM7Q`@
K�iBQM UH2ii`2- /û+`2i- T�`QH2V 2i bQM i`�Bi2K2Mi T2M/�Mi H2 /ûTH�+2K2Mi 2i ¨
b� `û+2TiBQM U�`+?Bp�;2- /2bi`m+iBQMV 7Q`K2Mi �BMbB /2b ûHûK2Mib BKTQ`i�Mib
TQm` �TT`û?2M/2` H2b KQ/2b /2 +B`+mH�iBQM- H� [m�HBiû /2b BMi2`�+iBQMb 2Mi`2
H2b +QKKmMB+�Mib 2i H� 7Q`K�iBQM /2 `ûb2�mt- MQi�KK2Mi T�` HǶû+?�M;2 /2
+Q``2bTQM/�M+2bX

G� +QKKmMB+�iBQM bvK#QHB[m2 /ûbB;M2 mM H�`;2 ûp2Mi�BH /Ƕ�+i2b /2 +QK@
KmMB+�iBQM- [mB BKTHB[m2Mi HǶmiBHBb�iBQM /2b bB;M2b };m`�iB7b- /QMi HǶBMi2`T`û@
i�iBQM 7�Bi +QMb2Mbmb /�Mb mM2 bQ+Bûiû- 2i [mB TQm`bmBp2Mi iQmDQm`b mM #mi
T`û+BbX 1HH2 DQm2 mM `ƬH2 K�D2m` T2M/�Mi HǶ�MiB[mBiû 2i H2 JQv2M �;2 2i bǶ2t@
T`BK2 T`BM+BT�H2K2Mi /�Mb H2b MQK#`2mt ;2bi2b 2i `Bim2Hb [mB TQM+im�B2Mi H�
pB2 `2HB;B2mb2- +BpB[m2 2i TQHBiB[m2X G2b BMi2`�+iBQMb 2Mi`2 /QKBM�MiUbV 2i /Q@
KBMûb +QMMm`2Mi mM2 KBb2 2M b+ĕM2 T2`K�M2Mi2- [mB BM+Hm�Bi mM +û`ûKQMB�H
bQT?BbiB[mû 2i /2b +QKTQ`i2K2Mib T`û/û}MBbX GǶ2bT�+2 /2 H� +Biû ûi�Bi T�`b2Kû

G2B;i?QM
*?2p�HB2` .mM+�M@CQM2b �/�Kb G�m`2M+2 "ö@
`2M;2` EQH#

_�K@
b�v .B S�QH� EQH# *`Q;B2x
*�T/2i`2v L2HBb@*HöK2Mi aQiBM2H

SBiiB� "ö`2M;2`@"�/2H
_2+F

1HHBb
EB/M2` aQiBM2H

J`�ib+?2F
J�tr2HH

"�mKF�KT

S�QHB@G�7�v2

�H@
i?Q77 �+?�`/

�+?�`/
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/2 K�MB72bi�iBQMb K�iû`B2HH2b /m TQmpQB` [mB bǶ2tT`BK�Bi ¨ i`�p2`b HǶ�`+?Bi2+@
im`2- H� b+mHTim`2 Qm H2b KQMM�B2b- 2i /QMM�Bi HB2m ¨ /2 ;`�M/b ûpĕM2K2Mib
Tm#HB+b bQmb 7Q`K2 /2 bT2+i�+H2b- /2 /û}Hûb 2i /2 T`Q+2bbBQMbX G� +QKKm@
MB+�iBQM bvK#QHB[m2 b2 i`�/mBi �mbbB ¨ HǶû+?2HH2 BM/BpB/m2HH2 , HǶ�HBK2Mi�iBQM-
H2b HQBbB`b Qm 2M+Q`2 H2b pāi2K2Mib DQm2Mi H2 `ƬH2 /2 TQ`i2m`b /ǶBM7Q`K�iBQMb
/�Mb H2b �+i2b /2 +QKKmMB+�iBQM /m [mQiB/B2MX

AMiBK2K2Mi HBû ¨ HǶ2M;Qm2K2Mi TQm` H2b i?ûQ`B2b /2 H� +QKKmMB+�iBQM- H2
+QM+2Ti /2 Kû/B� � +QMMm +2b /2`MBĕ`2b �MMû2b mM2 �TTHB+�iBQM `2K�`[m�#H2
2M b+B2M+2b ?BbiQ`B[m2b bm`iQmi /�Mb HǶ?BbiQ`BQ;`�T?B2 �HH2K�M/2X S�`�HHĕH2@
K2Mi H� bQ+BQHQ;B2 /2b Kû/B�b- [mB bǶ2Mi2M/ û;�H2K2Mi +QKK2 mM2 /Bb+BTHBM2
�p2+ mM +2`i�BM BMiû`āi ?BbiQ`B[m2- � T`ûb2Miû /2b `2+QMbi`m+iBQMb ;HQ#�H2b
/2 HǶ?BbiQB`2 /2 HǶ?mK�MBiû +QKK2 /ǶmM2 ?BbiQB`2 /2 b2b Kû/B�bX Lû�MKQBMb-
+2ii2 T`Bb2 2M +QKTi2 `û+BT`Q[m2 /2b /Bb+BTHBM2b �m /û#mi /2b �MMû2b kyyy M2
+QM/mBbBi T�b ¨ mM û+?�M;2 b+B2MiB}[m2 T`Q}i�#H2 TQm` H2b /2mt T�`iB2b- K�Bb
`2bi� bQmp2Mi /QKBMû2 T�` /2b +`BiB[m2b Kûi?Q/QHQ;B[m2b 2i /2b �++mb�iBQMb
/2 K�M[m2 /2 `B;m2m`X �BMbB- QM � `2T`Q+?û �mt bQ+BQHQ;m2b H� T�mp`2iû /2
H2m` `û~2tBQM ?BbiQ`B[m2 2i H� T`Bb2 /2 `�++Qm`+Bb �TT�`2Mib- �mt ?BbiQ`B2Mb- H2b
H�+mM2b +QM+2Tim2HH2b 2i HǶ?ûiû`Q;ûMûBiû /2b /û}MBiBQMbX *2`i�BMb `27mb�B2Mi

J+*Q`K�+F

�H/`2i2 6H�B; 1+F a+?KB/i@
>Q7M2` ai�p`B�MQTQmHQm Em?M
JmM/i .�`/2M�v _QbbQ

:X �Hi?Q77
�Hi?Q77 �Hi?Q77

�Hi?Q77
.BMx2H#�+?2`

ai�`#�iiv
hB2ix

.�HHv >ƴHb+?2` Jmi? a+?M2B/2`
qX 6�mH@

biB+? 6�mHbiB+?
6�mHbiB+? 6�mHbiB+?
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KāK2 +�iû;Q`B[m2K2Mi /2 T�`H2` /2 Kû/B�b �p�Mi H2 sAs bBĕ+H2X G2 K�M[m2
/2 +QMb2Mbmb `B;Qm`2mt bm` H� MQiBQM /2 Kû/B�UbV 2bi +QMbi�KK2Mi T`ûb2M@
iû T�` H2b ?BbiQ`B2Mb +QKK2 HǶmM /2b T`Q#HĕK2b K�D2m`b ¨ HǶ�TTHB+�iBQM /2b
+QM+2Tib Bbbmb /2 H� bQ+BQHQ;B2 /2b Kû/B�bX J�Bb +2ii2 pBbBQM Mû;�iBp2 +�+?2
H2 TQi2MiB2H /ǶmM +QM+2Ti 2M+Q`2 ~2tB#H2 2i biB;K�iBb2 ¨ iQ`i H2 /vM�KBbK2
/ǶmM2 /Bb+BTHBM2 /QMi H2b MQiBQMb M2 bQMi T�b 2M+Q`2 iQi�H2K2Mi };û2bX .2@
TmBb- HǶ�TTHB+�iBQM /2b i?ûQ`B2b Kû/B�iB[m2b � +QMMm mM i2H bm++ĕb 2M b+B2M+2b
/2 HǶ�MiB[mBiû [m2 H2b pQBt +`BiB[m2b b2 bQMi H�`;2K2Mi ûi2BMi2bX .2mt i2M@
/�M+2b K�D2m`2b bQMi �mDQm`/Ƕ?mB `2+QMM�Bbb�#H2b , /ǶmM2 T�`i- H� `2+?2`+?2
bǶBMiû`2bb2 �m TQmpQB` /2 T2`bm�bBQM /2b Kû/B�b �MiB[m2b- MQi�KK2Mi /2 H�
`?ûiQ`B[m2- /2b BMb+`BTiBQMb Tm#HB[m2b- /m i?û�i`2 Qm /2b �`ib TH�biB[m2b /�Mb
H� pB2 [mQiB/B2MM2 /2b BM/BpB/mbX .Ƕ�mi`2 T�`i- HǶBMiû;`�iBQM /2b +QM+2Tib /2
Kû/B�b � 7�Bi `2bm`;B` �m b2BM /2b b+B2M+2b /2 HǶ�MiB[mBiû H� /Bb+mbbBQM bm`
H2b 7QM/2K2Mib i?ûQ`B[m2b /2 H� /Bb+BTHBM2 2i H� [m2biBQM /2 HǶ�+im�HBb�iBQM /2
MQi`2 /ûK�`+?2X

G2b MQKb /2 *X 6`2p2H 2i >X pQM >2b#2`; bQMi BMiBK2K2Mi HBûb /�Mb
HǶ�`+?ûQHQ;B2 �HH2K�M/2 ¨ HǶ�/�Ti�iBQM /ǶmM +QM+2Ti /2 Kû/B� TQm` /û+`B`2
H� +mHim`2 K�iû`B2HH2X oQM >2b#2`; �p�Bi /ûD¨ T`QTQbû �m /û#mi /2b �MMû2b
kyyy mM2 bû`B2 /2 +Qm`b ¨ HǶlMBp2`bBiû /2 *QHQ;M2 bQmb H2 iBi`2 Ŀ J2/B2M
BM /2` �MiBF2X EQKKmMBF�iBp2 Zm�HBi i mM/ M�``�iBp2 qB`FmM; ŀX GǶBM@
i`Q/m+iBQM /2 6`2p2H �m pQHmK2 J2/B2M BK �MiBF2M S�H biBM�X J�i2`B2HH2
EQKKmMBF�iBQM mM/ J2/B�HBi i �Hb h?2K� /2` S�H biBM��`+? QHQ;B2 � TH�B/û
2M kyye TQm` mM2 /û}MBiBQM H�`;2 /m Kû/B�- [mB BM+Hmi �mbbB #B2M H2 +QMi2Mm
/m K2bb�;2 [m2 bQM KQv2M /2 i`�MbKBbbBQMX lM +QM+2Ti /2 Kû/B� miBHBb�#H2
2M b+B2M+2b /2 HǶ�MiB[mBiû /QBi- /Ƕ�T`ĕb HmB- āi`2 �bbQ+Bû ¨ +2HmB /2 +QKKmMB@
+�iBQMX AH T`QTQb2 /2 /BbiBM;m2` mM2 i`�MbKBbbBQM /2 HǶBM7Q`K�iBQM 2tTHB+Bi2 2i

*`Bp2HH�`B EB`+?K�MM a�M/H a+?ƴ;H
6`2p2H

1`Mbi
6`2p2H .�HHv >ƴHb+?2` Jmi? a+?M2B/2`

EX >B+F2i?B2`

pQM >2b#2`; h?B2H
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BMi2MiBQMM2HH2- �/`2bbû2 ¨ mM Tm#HB+ T`û+Bb- /ǶmM bBKTH2 TQ`i2m` /ǶBM7Q`K�iBQMX
�BMbB- mM Q#D2i [mB b2`i ¨ H� +QKKmMB+�iBQM BMi2MiBQMM2HH2 UTX2tX mM2 BMb+`BT@
iBQM H�TB/B�B`2V T2mi b�Mb �K#B;mśiû āi`2 [m�HB}û /2 Kû/B� c T�` +QMi`2- bB H�
T2`7Q`K�M+2 +QKKmMB+�iBp2 /ǶmM Q#D2i 2bi `2bi`2BMi2 ¨ HǶBM7Q`K�iBQM MQM bTû@
+B}[m2 /m [mQiB/B2M /�Mb H2[m2H BH i`Qmp2 bQM miBHBb�iBQM- mM2 7QM+iBQM Kû/B�H2
TQm``� HmB āi`2 +QM+û/û2 /�Mb +2`i�BMb +�b- K�Bb T�b 7Q`+ûK2MiX G� /û}MB@
iBQM 2bi 2MbmBi2 �TTHB[mû2 ¨ HǶ�`+?ûQHQ;B2 /2 H� S�H2biBM2 2i 6`2p2H KQMi`2
�p2+ T2`iBM2M+2 +QKK2Mi +2ii2 /2`MBĕ`2 2bi +�T�#H2 /ǶQmp`B` /2 MQmp2HH2b
TBbi2b /�Mb H� `2+QMbi`m+iBQM /Ƕ�+i2b /2 +QKKmMB+�iBQM �MiB[m2bX GǶQmp`�;2
+QHH2+iB7 J2/B2M;2b2HHb+?�7i �MiBF2 \ AM7Q`K�iBQM mM/ EQKKmMBF�iBQM pQK
�Hi2M �;vTi2M #Bb "vx�Mx- T�`m H� KāK2 �MMû2- 2t�KBM2 H2b Kû/B�b �MiB[m2b
+QKK2 H2b TQ`i2m`b /2 HǶB/2MiBiû +mHim`2HH2 /�Mb H2 #�bbBM Kû/Bi2``�Mû2M bm`
THmb /2 [m�i`2 bBĕ+H2b 2i /ûp2HQTT2 H2b +QM+2Tib /2 +QKKmMB+�iBQM 2i /2 Kû@
/B� /�Mb /2b +QMi2ti2b bQ+BQ@TQHBiB[m2b THmb H�`;2bX G2b �mi2m`b /ûKQMi`2Mi
[m2 HǶ�MiB[mBiû +QMM�Bbb�Bi /2b T?ûMQKĕM2b iQmi ¨ 7�Bi +QKT�`�#H2b ¨ +2mt
/m KQM/2 �+im2H- +QKK2 H� +QKKmMB+�iBQM /2 K�bb2 Qm H� K�MBTmH�iBQM /2
HǶQTBMBQM Tm#HB[m2X GǶBMi2`T`ûi�iBQM /2 +2`i�BMb �`i27�+ib UBK�;2b 2i Q#D2ibV
+QKK2 H2b Kû/B�b /2 H� +mHim`2 Qm /2b Q#D2ib /2 KûKQB`2- pû?B+mH�Mi /2b
BM7Q`K�iBQMb T`û+Bb2b 2i T`û+B2mb2b bm` mM2 bQ+Bûiû /QMMû2- /QBi #2�m+QmT ¨
H� bQ+BQHQ;B2 /2b Kû/B�b- KāK2 bB H� /Bb+BTHBM2 MǶ2bi T�b iQmDQm`b p�HQ`Bbû2
+QKK2 BH b2 /2p`�BiX .2TmBb- H2b +QM7û`2M+2b 2i H2b Tm#HB+�iBQMb b2 bQMi KmH@
iBTHBû2b 2i H2b +QM+2Tib /2 Kû/B�b i`Qmp2Mi /2b �TTHB+�iBQMb BMiû`2bb�Mi2b /�Mb
H2 /QK�BM2 `2HB;B2mt 2i +mHim2H- �BMbB [m2 /�Mb H� bT?ĕ`2 /m TQHBiB[m2X

G2 /2mtBĕK2 �t2 /2 `2+?2`+?2 �#Q`/2 H� [m2biBQM /2b Kû/B�b �MiB[m2b /2
K�MBĕ`2 THmb �#bi`�Bi2- 2i H2b /Bb+mbbBQMb `2Hĕp2Mi /�p�Mi�;2 /2 H� i?ûQ`B2
2i /2 H� Kûi?Q/QHQ;B2 ?BbiQ`B[m2bX G� +QMM�Bbb�M+2 /m KQM/2 �MiB[m2 ;`û+Q@
`QK�BM- +QKK2 /2 iQmi2b H2b bQ+Bûiûb ?BbiQ`B[m2b- /ûT2M/ /�Mb mM2 i`ĕb H�`;2
K2bm`2 /2b Kû/B�b T�` H2b[m2Hb +2b bQ+Bûiûb bǶ�`iB+mH�B2MiX G� ;`�M/2 /Bp2`@
bBiû /2b `ĕ;H2b 2i /2b +QMp2MiBQMb [mB `û;Bbb2Mi H2b +QM+2Tib /2 Kû/B�b- [m2
+2 bQBi bQmb 7Q`K2 û+`Bi2- BK�;û2 Qm K�iû`B2HH2- +QM/mBi ¨ /2b `2+QMbi`m+iBQMb
?ûiû`Q;ĕM2b /2b `û�HBiûb ?BbiQ`B[m2bX a2 TQb2 �HQ`b TQm` HǶ?BbiQ`B2M H� [m2b@

6`2p2H
S2i2` a2B/HK�v2`

6H2bb � h`2Bbi2` >�`iK�MM
�bbK�M �bbK�MM � >�`/K2B2`

�bbK�MM
1M;2HH 6`2p2H pQM >2b#2`; a+?ƴ`M2` � ai2`#2M+@

1`F2` J�MM >��F2 pQM /2M >Q77 .BHH q�H/2
6`�i2�MiQMBQ E`�bb2` 1M;2HH "vbi`B+FHv E`iB@

HQp� 1+F?�`/i J�`iBM :`B2b#�+?
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iBQM /2 b�pQB` +QKK2Mi +2b /Bzû`2Mib +QM+2Tib /2 `2+QMbi`m+iBQM ?BbiQ`B[m2
¨ i`�p2`b +2b Kû/B�b- [mB �KĕM2Mi THmbB2m`b `û�HBiûb- bQMi +QM+BHB�#H2b �p2+
mM +QM+2Ti mMB[m2 /Ƕ?BbiQB`2X *Ƕ2bi HǶ�TT`Q+?2 +?QBbB2 T�` H2b �mi2m`b /2 HǶQm@
p`�;2 +QHH2+iB7 J2/B2M /2` :2b+?B+?i2X �MiBF2b :`B2+?2MH�M/ mM/ _QK T�`m
2M kyR9- [mB- ¨ i`�p2`b /2 MQK#`2mb2b +QMi`B#miBQMb- 2t�KBM2Mi +QKK2Mi H2
KQM/2 ;`û+Q@`QK�BM b2 T`ûb2Mi2 ¨ i`�p2`b H� HBiiû`�im`2 2i H2b BMb+`BTiBQMb-
H2b ƾmp`2b /Ƕ�`i- H2b KQMmK2Mib 2i H2b �`i27�+ib- Qm 2M+Q`2 H2b `Bim2HbX lM2
HQM;m2 BMi`Q/m+iBQM BMbBbi2 bm` H� Mû+2bbBiû /2 +�`�+iû`Bb2` T`û+BbûK2Mi H�
T2`7Q`K�M+2 +QKKmMB+�iBp2 /2b /Bzû`2Mib Kû/B�b TQm` H2b K2ii`2 2M `2H�@
iBQM +QMp2M�#H2K2Mi 2i 2tTQb2 H2b /Bzû`2Mib Ŀ Kû/B�b /2 HǶ?BbiQB`2 ŀ 2M mM2
T`ûb2Mi�iBQM /ûi�BHHû2 2i BMMQp�Mi2- [mB M2 b2`pB`� T�b mMB[m2K2Mi /2 K�Mm2H
TQm` ;mB/2` HǶûim/B�MiX

§ H� }M /2 +2 iQm` /Ƕ?Q`BxQM #B#HBQ;`�T?B[m2 bm` b2b i?ĕK2b T?�`2b Ŀ *�@
/2�mt 2i +QKKmMB+�iBQM ŀ- BH �TT�`�ŗi +H�B`2K2Mi [m2 +2 i`�p�BH MǶ2tTHQ`2`�
T�b /2b i2``2b +QKTHĕi2K2Mi BM+QMMm2b �mt b+B2M+2b /2 HǶ�MiB[mBiûX GǶûim/2
/m +�/2�m i�`/Q@�MiB[m2 T`2M/ �TTmB bm` H� HQM;m2 i`�/BiBQM ?BbiQ`BQ;`�@
T?B[m2 /m /QM c H� +QKKmMB+�iBQM 2i H2b Kû/B�b 7Q`K2Mi /2b +QM+2Tib T2`@
iBM2Mib 2i b�BbBbb�Mi /Ƕ�+im�HBiûX hQmi27QBb- +2`i�BM2b i2M/�M+2b /2b /2`MBĕ`2b
�MMû2b- 2tTHB+�#H2b bm`iQmi T�` H� +QM}�M+2 T�`7QBb 2t+2bbBp2 [m2 H2b ?BbiQ`B2Mb
T`āi2Mi �mt +QMbi`m+iBQMb bQ+BQHQ;B[m2b- QMi +QM/mBi HǶûim/2 /m /QM /�Mb mM2
BKT�bb2X G� pQHQMiû /2 /ûKQMi`2` HǶmMBp2`b�HBiû /m T?ûMQKĕM2 T`BK2 iQm@
DQm`b bm` HǶûim/2 /Bzû`2M+Bû2 /m /QM 2i- bQmp2Mi- H2 +�/2�m BMi2`T2`bQMM2H
`2bi2 +�MiQMMû /�Mb H2 `ƬH2 /Ƕ2t2KTH2X G2b b+B2M+2b /2 H� +QKKmMB+�iBQM QMi
/ûp2HQTTû /2b QmiBHb iQmi ¨ 7�Bi T2`iBM2Mib TQm` T`2M/`2 2M +QKTi2 iQmb H2b
ûHûK2Mib /ǶmM2 bBim�iBQM /2 +QKKmMB+�iBQMX 1M 2z2i- bB HǶQM /ûiQm`M�Bi Hû@
;ĕ`2K2Mi H2 `2;�`/ /m /QM HmB@KāK2 p2`b HǶ�+i2 /2 +QKKmMB+�iBQM Ŀ Qz`B` ŀ-
H2b �+i2m`b- H2 +QMi2ti2 2i H� bB;MB}+�iBQM /m /QM 2Mi`2`�B2Mi �HQ`b /�p�Mi�;2
2M HB;M2 /2 +QKTi2X *Ƕ2bi +2 [m2 H� T`ûb2Mi2 ûim/2 i2Mi2`� /2 7�B`2X

.�HHv >ƴHb+?2` Jmi? a+?M2B/2` "Q`bƠ E�MM
*`Bp2HH�`B EB`+?K�MM a�M/H a+?ƴ;H

.�HHv >ƴHb+?2` Jmi? a+?M2B/2`
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G2 TQbimH�i Ŀ :B7ib �`2 �#Qmi +QKKmMB+�iBQM ŀ +QMbiBim2`� MQi`2 TQBMi
/2 /ûT�`iX G2 +�/2�m- 2M i�Mi [mǶQ#D2i- 2bi H2 TQ`i2m` /ǶmM K2bb�;2 2i Qz`B`
mM +�/2�m 2bi mM �+i2 /2 +QKKmMB+�iBQM Ĝ i2Hb bQMi H2b T`ûKB+2b /2 +2ii2
ûim/2- [mB T`QTQb2 mM2 �TT`Q+?2 +QK#BMû2 /2b i?ĕK2b Ŀ +�/2�mt 2i +QKKm@
MB+�iBQM ŀX GǶQ#D2i /2 `2+?2`+?2 2bi H2 +�/2�m BMi2`T2`bQMM2H- [mB- TH�+û /�Mb
mM2 BMi2`�+iBQM 2Mi`2 mM /QM�i2m` 2i mM /2biBM�i�B`2- pû?B+mH2 mM K2bb�;2
BMi2MiBQMM2H 2i bvK#QHB[m2X *2i �bT2+i Ŀ Kû/B�iB[m2 ŀ /m +�/2�m b2`� KBb
2M �p�Mi +QKK2 mM2 +�`�+iû`BbiB[m2 /ǶmM2 bBim�iBQM /2 +QKKmMB+�iBQM /QM@
Mû2- [mB i`�/mBi H2b BMiû`āib T`QT`2b �mt �+i2m`b 2i `2~ĕi2 H2 +QMi2ti2 bQ+B�H
/�Mb H2[m2H +2b /2`MB2`b bǶ2tT`BK2MiX GǶQ#D2i /2 `2+?2`+?2 b2`� /û}MB 2M i`QBb
i2KTb , H� bûK�MiB[m2 /m +�/2�m �MiB[m2 URXRV- b� Ŀ Kû/B�HBiû ŀ URXkV 2i 2M}M
H2 `ƬH2 /m Kû/B� Ŀ +�/2�m ŀ /�Mb HǶ�+i2 /2 +QKKmMB+�iBQM Ŀ Qz`B` ŀ URXjVX
§ HǶBbbm2 /2 +2b `û~2tBQMb i?ûQ`B[m2b b2`QMi BMi`Q/mBib- /�Mb mM /2mtBĕK2
i2KTb- H2b bQm`+2b UkXRV 2i H2b +`Biĕ`2b /2 `2+?2`+?2 2i /2 bûH2+iBQM UkXkVX

G2b H�M;m2b ;`2+[m2 2i H�iBM2 +QMM�Bbb�B2Mi mM2 KmHiBim/2 /2 i2`K2b TQm`
/ûbB;M2` H2 /QM 2i H2 +�/2�mX 1M :`ĕ+2 /ûD¨- /QMM2` ûi�Bi mM �+i2 ?�mi2K2Mi
`Bim�HBbû- /ûi2`KBMû T�` mM2 HQM;m2 i`�/BiBQM 2i `û;B T�` /2b +QMp2MiBQMb 7Q`@
K2HH2b [mB QMi H�`;2K2Mi BM~m2M+û H� +QM+2TiBQM `QK�BM2 /m /QMX G2 T`BM+BT2
/ǶmM2 bi`B+i2 `û+BT`Q+Biû +QMbiBim�Bi mM T?ûMQKĕM2 +2Mi`�H /2 H� KQ`�H2 /�Mb

�H;�xB :`ƴ#M2` Cmbb2M
aimB#2` q�;M2`@>�b2H q22#2`

"�x2HK�Mb E2?M2 P;`Bb a+?M2B/2` JȽ`K2H � "2v2`
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H2b bQ+Bûiûb ;`û+Q@`QK�BM2b , ¨ +?�[m2 #ûMû}+2 U Qm #2M2}+BmKV +Q`@
`2bTQM/�Bi mM2 `2+QMM�Bbb�M+2 Qm `2K2`+B2K2Mi U Qm ;`�iB�V
[m2 HǶQM TQmp�Bi �ii2M/`2 2i `û+H�K2`X G2 i2`K2 ;ûMû`�H 2M ;`2+ ûi�Bi -
[mB /ûbB;M2 �mbbB #B2M H2 +�/2�m 2Mi`2 ?mK�BMb [m2 H2 /QM �/`2bbû �mt /B2mt c
/Ƕ�mi`2b bQMi �/�Tiûb ¨ mM +QMi2ti2 T�`iB+mHB2` , H2 +�/2�m /2 K�`B�;2 U V-
/Ƕ?QbTBi�HBiû U V- H2 /QM ?QMQ`B}[m2 U V Qm /2 `2K2`+B2K2Mi
U VX 1M H�iBM- H2b i2`K2b ;ûMû`�mt /QMmK 2i KmMmb �/K2ii2Mi THmbB2m`b
bB;MB}+�iBQMb /�Mb /2b +QMi2ti2b p�`B�#H2b- 2i bQMi THmb /B{+BH2b ¨ /ûHBKB@
i2`X �HQ`b [m2 /QMmK �TT�`�ŗi bQmp2Mi +QKK2 H2 /QM pQHQMi�B`2 2i �Hi`mBbi2-
KmMmb b2 `2+QmT2 2M T�`iB2 �p2+ ?QMQ` 2i Q{+BmK 2i pû?B+mH2 mM2 7Q`K2
/ǶQ#HB;�iBQM /�Mb HǶ�+i2 /2 /QMM2`X JmMmb 2bi ;ûMû`�H2K2Mi /û}MB +QKK2 mM
/QM [m2 HǶQM �ii2M/�Bi /2 [m2H[mǶmM [mB �p�Bi +QMi`�+iû mM 2M;�;2K2Mi Hû;�H
Qm KQ`�HX .�Mb HǶ�MiB[mBiû i�`/Bp2- H2b KmM2`� /ûbB;M2Mi �mbbB iQmi2 mM2 bû@
`B2 /2 T`2bi�iBQMb Q{+B2HH2b- 2M T�`iB+mHB2` H2b D2mt /2 ;H�/B�i2m`b Qz2`ib T�`
H2b K�;Bbi`�ibX G2b i2`K2b H�`;BiBQ- HB#2`�HBi�b 2i KmMB}+2MiB� `2Hĕp2Mi ;ûMû@
`�H2K2Mi /2 /QM�iBQMb T`BM+Bĕ`2b- [mB- /�Mb HǶ�MiB[mBiû i�`/Bp2- bǶ2tT`BK2Mi
2bb2MiB2HH2K2Mi bQmb 7Q`K2 /2 /QMb 2ti`�Q`/BM�B`2b , H2 +QM;B�`BmK bǶ�/`2b@
b�Bi ¨ H� THĕ#2 m`#�BM2 2i H2 /QM�iBmmK �mt bQH/�ib 2i 7QM+iBQMM�B`2bX JāK2
bǶBH bǶ�;Bbb�Bi ;ûMû`�H2K2Mi /2 /QMb +QHH2+iB7b- H2b i2`K2b KmMmbfKmM2`� 2i
H�`;BiBQ 2i b2b /û`Bpûb bQMi û;�H2K2Mi miBHBbûb TQm` /ûbB;M2` /2b +�/2�mt BM@
i2`T2`bQMM2HbX

§ HǶû+?2HH2 BM/BpB/m2HH2- H2b _QK�BMb Qz`�B2Mi ¨ HǶQ++�bBQM /2 7āi2b , QM
`2M+QMi`2 H2 +�/2�m /Ƕ�MMBp2`b�B`2 UKmMmb M�i�HB+BmKV- /2 K�`B�;2 UbTQMb�@

aimB#2` JȽ`K2H � "2v2`

:`B77BM

q�;M2`@>�b2H
*Q`#B2`

>ƴMH2

*Q`#B2` >ƴMH2

aimB#2` *Q`#B2` "2v2H2`
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HB�V Qm /2 MQmp2H �M Ubi`2M�VX JmMmb+mHmK- /BKBMmiB7 /2 KmMmb- /ûbB;M2
mM2 T2iBi2 �ii2MiBQM 2Mi`2 �KBbX s2MB� 2i �TQT?Q`2i� U V [m�HB}2Mi
H2b +�/2�mt �HBK2Mi�B`2b Qz2`ib HQ`b /m #�M[m2i T�` HǶ?Ƭi2 ¨ b2b +QMpBp2bX AH
bǶ�;Bbb�Bi ;ûMû`�H2K2Mi /2b K2ib MQM +QMbQKKûb ¨ i�#H2 [m2 +?�+mM `�TTQ`@
i�Bi +?2x bQBX GǶ?Ƭi2 7�Bb�Bi �mbbB T�`p2MB` /2b �TQT?Q`2i� �mt BMpBiûb MǶ�v�Mi
T�b Tm �bbBbi2` �m `2T�bX S�` 2ti2MbBQM- iQmb H2b +�/2�mt 2MpQvûb /2 H� bQ`i2
bQMi �TT2Hûb �TQT?Q`2i�X �m A bBĕ+H2- H2 TQĕi2 J�`iB�H �p�Bi /`2bbû mM2 HBbi2
/2 t2MB� 2i /Ƕ�TQT?Q`2i� [mǶBH +QMp2M�Bi /ǶQz`B` b2HQM mM2 bBim�iBQM /QMMû2X
G2b t2MB� bQMi iQmDQm`b /2b +�/2�mt �HBK2Mi�B`2b- 2bb2MiB2HH2K2Mi /m ;B#B2`-
/2b T`Q/mBib /2 H� K2`- /m pBM 2i /2b +QM/BK2MibX G2b �TQT?Q`2i� bQMi /2
M�im`2 p�`B�#H2 , v };m`2Mi /2b K2m#H2b- /2b HBp`2b- /2b D2mt- /2b �++2bbQB`2b
/2 iQBH2ii2- /2b ?�#Bib- /2b �`K2b- /2 H� p�Bbb2HH2- /2b bi�im2b Qm /2b T2BMim`2b
/2 /BpBMBiûb- Qm 2M+Q`2 /2b �MBK�mt 2i /2b 2b+H�p2bX GǶ�{`K�iBQM /m +?`Bb@
iB�MBbK2 /m`�Mi HǶ�MiB[mBiû i�`/Bp2 2i H� +QM+2TiBQM T�`iB+mHBĕ`2 /ǶmM /QM
+?`ûiB2M b2 `ûT2`+mi2 MQM b2mH2K2Mi bm` H� T`�iB[m2 2i H2b �+i2m`b- K�Bb �mbbB
bm` H� M�im`2 /2b +�/2�mt 2i bm` H2m` /ûbB;M�iBQMX 1M �MiB+BT�Mi Hû;ĕ`2K2Mi
bm` H2 /ûp2HQTT2K2Mi- `2K�`[mQMb [mǶBH 2tBbi2 mM2 MQmp2HH2 7Q`K2 /2 +�/2�mt
T2`bQMM2Hb 2Mi`2 +?`ûiB2Mb [m2 HǶQM `2M+QMi`2 bQmb H2b i2`K2b /Ƕ2mHQ;B� 2i #2@
M2/B+iBQ- [mB TQmp�B2Mi /ûbB;M2`- /�Mb +2`i�BMb +�b- mM +�/2�m K�iû`B2H 2i
T2`bQMM2H +QKKûKQ`�Mi mM ûpĕM2K2Mi Qm TQm`pm /ǶmM TQmpQB` bTB`Bim2HX
hQmi27QBb- BH 2tBbi2 MQK#`2 /2 +�b /�Mb H2b[m2Hb H2 +�/2�m MǶ2bi T�b /ûbB;Mû
T�` HǶmM /2b pQ+�#H2b +B@/2bbmb- K�Bb T�` b� M�im`2- bQM �TT�`2M+2 Qm mM2
};m`2 `?ûiQ`B[m2X a2mH H2 +QMi2ti2 T2`K2ii`� /2 HǶB/2MiB}2` +QKK2 i2HX

1M}M- BH +QMpB2Mi /2 T`û+Bb2` HǶmiBHBb�iBQM [mB b2`� 7�Bi2 /�Mb +2 i`�p�BH-
/2b i2`K2b 7`�MÏ�Bb Ŀ /QM ŀ 2i Ŀ +�/2�m ŀX 1M+Q`2 H�`;2K2Mi miBHBbû /�Mb H�
T�`iB2 BMi`Q/m+iBp2 TQm` /û+`B`2 H2b T?ûMQKĕM2b i2Hb [mǶBHb b2 T`ûb2Mi2Mi /�Mb
H� HBiiû`�im`2 b+B2MiB}[m2- H2 Ŀ /QM ŀ MǶ�TT�`�ŗi`� THmb /�Mb H2b T�`iB2b /m
/ûp2HQTT2K2MiX 1M 2z2i- HǶQ#D2i /2 `2+?2`+?2 T`BM+BT�H 2bi H2 +�/2�m BMi2`@
T2`bQMM2H- [m2 D2 +QKT`2M/b +QKK2 bQmb@+�iû;Q`B2 /m /QM- +QKK2 mM �+i2

aimB#2`
aimB#2`

oƴbbBM;

aimB#2` 1M;2K�MM *�M2`
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bBM;mHB2` 2Mi`2 /2b �+i2m`b B/2MiB}�#H2bX 6�+2 ¨ H� M2mi`�HBiû /m Ŀ /QM ŀ-
H2 i2`K2 Ŀ +�/2�m ŀ � mM2 +QMMQi�iBQM THmiƬi TQbBiBp2- +QKK2 H2 KQMi`2 H�
/û}MBiBQM T`QTQbû2 T�` mM /B+iBQMM�B`2 ;ûMû`�HBbi2 , Ŀ +?Qb2 [mǶQM Qz`2 ¨
[m2H[mǶmM TQm` HmB 7�B`2 TH�BbB`- 2M T�`iB+mHB2` ¨ HǶQ++�bBQM /ǶmM2 7āi2 Qm /ǶmM
ûpûM2K2Mi ?2m`2mt ŀX *2ii2 +QMMQi�iBQM �+im2HH2 /m i2`K2 M2 /QBi Mû�M@
KQBMb T�b āi`2 i`�MbTQbû2 i2HH2 [m2HH2 ¨ HǶ�MiB[mBiû- 2i H2 b2MiBK2Mi [m2 H2
/QM�i2m` �MiB[m2 pQmH�Bi T`QpQ[m2` +?2x H2 /2biBM�i�B`2 /2p`� āi`2 2t�KBMû
�p2+ bQBMX lM2 2t+2TiBQM 2bi 7�Bi2 TQm` HǶ2tT`2bbBQM Ŀ +QMi`2@/QM ŀ- miBHBbû2
HQ`b[m2 H2 /2biBM�i�B`2 7�Bi H2 +?QBt /2 `ûTQM/`2 ¨ mM +�/2�m 2M Qz`�Mi mM
+�/2�m 2M `2iQm`X J�Bb HǶmiBHBb�iBQM /2 Ŀ +QMi`2@/QM ŀ M2 bQmb@2Mi2M/ T�b mM2
bi`B+i2 `û+BT`Q+Biû- mM2 Q#HB;�iBQM [m2 H2 /2biBM�i�B`2 ûT`Qmp2`�Bi 2Mp2`b H2 /Q@
M�i2m` /�Mb H2 b2Mb K�mbbB2M /m i2`K2X Ŀ *QMi`2@/QM ŀ `2KTH�+2 bBKTH2K2Mi
H� 7Q`KmH2 K�H�/`QBi2 Ŀ +�/2�m 2M `2iQm` ŀX

lM +�/2�m 2bi �p�Mi iQmi mM Q#D2i [mǶmM /QM�i2m` +?QBbBi +QMb+B2KK2Mi
TQm` T`QpQ[m2` mM2 `û�+iBQM +?2x mM /2biBM�i�B`2X GǶQ#D2i 2M i�Mi [m2 i2H
pû?B+mH2 /ûD¨ mM2 [m�MiBiû /ǶBM7Q`K�iBQMb �p�Mi KāK2 2i BM/ûT2M/�KK2Mi
/2b T2`bQMM2b [mB H2 K�MBTmH2MiX S?BHQbQT?2b- bQ+BQHQ;m2b 2i 2i?MQHQ;m2b /m
ss bBĕ+H2 b2 bQMi BMiû`2bbûb /2 T`ĕb ¨ H� /û}MBiBQM 2i �mt `ƬH2b /2 HǶQ#@
D2i /�Mb H2b BMi2`�+iBQMb ?mK�BM2bX G2b Q#D2ib bQMi ;ûMû`�H2K2Mi +�`�+iû`Bbûb
T�` H2m` 7QM+iBQM- mM +`Biĕ`2 [mB T2`K2i /2 H2b +H�bb2` 2M +�iû;Q`B2bX AH 2bi
iQmi ¨ 7�Bi TQbbB#H2 [mǶmM Q#D2i `2KTHBbb2 THmbB2m`b 7QM+iBQMb bBKmHi�Mû2b Qm
+QMbû+miBp2bX *2b 7QM+iBQMb T2mp2Mi āi`2 HBû2b ¨ H� 7�#`B+�iBQM /2b Q#D2ib- �mt
miBHBb�iBQMb [m2 H2b ?QKK2b 2M 7QMi 2i ¨ H� p�H2m` [mB H2m` 2bi �ii`B#mû2X G�
7QM+iBQM T`2KBĕ`2 /ǶmM �`i27�+i 2bi +2HH2 [m2 HmB �ii`B#m2 bQM +`û�i2m`- K�Bb BH
�+[mB2`i /2b bB;MB}+�iBQMb bmTTHûK2Mi�B`2b T�` mM mb�;2 /Bzû`2Mi [m2 HǶQM 2M
7�Bi- Qm T�` HǶ�ii`B#miBQM /ǶmM2 i2M2m` bvK#QHB[m2X GQ`b[m2 HǶQ#D2i 2bi bûH2+@
iBQMMû TQm` /2p2MB` mM +�/2�m- H2 /QM�i2m` +QM7ĕ`2 ¨ +2 /2`MB2` mM2 7QM+iBQM
bmTTHûK2Mi�B`2X G2 +�/2�m /2pB2Mi mM TQ`i2m` /2 K2bb�;2- mM Kû/B�X

G2 +QM+2Ti /2 Kû/B� Qb+BHH2 2Mi`2 mM2 /û}MBiBQM ;ûMû`�H2 2i mM2 bB;MB}@
+�iBQM +QM+`ĕi2- 2Mi`2 mM TQi2MiB2H ;ûMû`�i2m` 2i mM T`Q/mBi `û�HBbû , 2Mi`2

:`Q2#M2`

"�m/`BHH�`/ JQH2b :`2;Q`v �TT�/m`�B
EQ?H >�?M "2`M#2+F

1M;2HH G�x�` aiƴ#2`
JȽMF2` _ƴbH2`
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H2 H�M;�;2 2i H2 i2ti2- 2Mi`2 HǶ�`i 2i HǶƾmp`2- 2Mi`2 H� i2+?MB[m2 2i HǶQ#D2i 7�@
#`B[mûX :ûMû`�H2K2Mi- mM2 /BbiBM+iBQM 7Q`K2HH2 2bi 7�Bi2 2Mi`2 H2b �bT2+ib
K�iû`B2Hb Uû[mBT2K2Mi i2+?MB[m2V- 7QM+iBQMM2Hb U2z2i 2i TQ`iû2V- H2 +QMi2Mm
i`�MbKBb UK2bb�;2V 2i H� /BK2MbBQM bvK#QHB[m2 /m Kû/B�X >X S`Qbb � ûi�#HB
mM2 ivTQHQ;B2 T2`iBM2Mi2 [mB � 7�Bi b2b T`2mp2b , BH /BbiBM;m2 /2b Kû/B�b
Ŀ T`BK�B`2b ŀ- Ŀ b2+QM/�B`2b ŀ 2i Ŀ i2`iB�B`2b ŀX G2 Kû/B� T`BK�B`2 `2T`û@
b2Mi2 +2HmB /m Ŀ +QMi�+i ?mK�BM ûHûK2Mi�B`2 ŀ- +�` BH M2 /ûT2M/ /Ƕ�m+mM
KQv2M i2+?MB[m2 /2 i`�MbKBbbBQM 2Mi`2 HǶûK2ii2m` 2i H2 `û+2Ti2m` - ¨ b�pQB`
H2 H�M;�;2- H� KBKB[m2 2i H2b ;2bi2bX G2 Kû/B� b2+QM/�B`2 Mû+2bbBi2 mM KQv2M
i2+?MB[m2 /m +Ƭiû /2 HǶûK2ii2m`- K�Bb H� `û+2TiBQM /2 HǶBM7Q`K�iBQM MǶ2M `2@
[mB2`i T�b , mM bB;M�H /2 7mKû2- HǶ�;Bi�iBQM /2 /`�T2�mt- mM2 H2ii`2- mM HBp`2
Qm mM2 �{+?2X G� /2`MBĕ`2 +�iû;Q`B2 +QKT`2M/ iQmb H2b Kû/B�b Mû+2bbBi�Mi
/2b KQv2Mb i2+?MB[m2b /2b /2mt +Ƭiûb- +QKK2 H2 iûHûT?QM2- H� iûHûpBbBQM 2i
H� `�/BQX

aB HǶQM bQm?�Bi2 �/�Ti2` H2 +QM+2Ti /2 Kû/B� ¨ HǶ�MiB[mBiû- BH 7�mi miBHBb2`
mM2 /û}MBiBQM �bb2x H�`;2- b�Mb H� T`ûi2M/`2 mMBp2`b�HBbi2X lM2 /û}MBiBQM `2b@
i`2BMi2 �mt b2mHb KQv2Mb i2+?MB[m2b /2 H� +QKKmMB+�iBQM- i2Hb [mǶBHb 2tBbi2Mi
/2TmBb H� M�Bbb�M+2 /2b bQ+Bûiûb BM/mbi`B2HH2b- 2bi BMmiBHBb�#H2 TQm` HǶ�MiB[mBiûX
_2bi`2BM/`2 H� /û}MBiBQM �m K2bb�;2 i`�MbKBb b2HQM H2 TQbimH�i +ûHĕ#`2 Ŀ i?2
K2/BmK Bb i?2 K2bb�;2 ŀ pB/2 H2 i2`K2 /2 bQM b2Mb 2i M2 T`2M/ T�b 2M
+QKTi2 HǶBKTQ`i�M+2 /2 HǶBMbi�M+2 /2 +QKKmMB+�iBQMX G2b Kû/B�b M2 bQMi T�b
bBKTH2K2Mi /2b Ŀ 2Mp2HQTT2b K�iû`B2HH2b ŀ /2 HǶ�+i2 /2 +QKKmMB+�iBQM- BHb
pû?B+mH2Mi iQmi mM bvbiĕK2 +QMb2Mbm2H /2 bB;M2b- /ǶBMi2`T`ûi�iBQMb 2i /ǶmiB@
HBb�iBQMbX AH 7�mi Mû�MKQBMb āi`2 +QMb+B2Mi [m2 H2b �M+B2Mb M2 +QMM�Bbb�B2Mi
T�b +2ii2 MQiBQM 2i BH 7�mi p2BHH2` ¨ HǶmiBHBb2` +QKK2 mM2 +�iû;Q`B2 ?2m`BbiB[m2
KQ/2`M2- [mB �B/2 ¨ H� `2+QMbi`m+iBQM /Ƕ�+i2b /2 +QKKmMB+�iBQM �MiB[m2bX

AMi2`T`ûi2` mM +�/2�m +QKK2 mM Kû/B� bQmb@2Mi2M/ /û}MB` HǶ�+iBQM /ǶQ7@
7`B` +QKK2 mM �+i2 /2 +QKKmMB+�iBQMX G� +QKKmMB+�iBQM 2bi mM T`Q+2bbmb
bQ+B�H T�` H2[m2H mM ûK2ii2m` 2Mi`2 2M `2H�iBQM �p2+ mM `û+2Ti2m` ¨ i`�p2`b mM
K2bb�;2X *2 K2bb�;2 2bi i`�MbTQ`iû pB� mM Kû/B� /QMi H� M�im`2 BM~m2 /2 K�@

.�HHv >ƴHb+?2` Jmi? a+?M2B/2`
6�ĸH2` >�H#�+?
S`Qbb
S`Qbb "m`F�`i 6�ĸH2` >�H#�+?

J+Gm?�M
6�ĸH2` >�H#�+?
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MBĕ`2 bB;MB}+�iBp2 bm` HǶ�+i2 /2 +QKKmMB+�iBQMX S�` HǶBMi2`Kû/B�B`2 /m Kû/B�-
HǶûK2ii2m` 7�Bi �TT2H ¨ /2b bB;MB}+�iBQMb +?2x �mi`mB 2M miBHBb�Mi /2b bvK#QH2b
p2`#�mt 2i MQM@p2`#�mt- [mB `2T`ûb2Mi2Mi mM2 B/û2- mM +QM+2Ti Qm mM2 BK�;2X
GǶmiBHBb�iBQM /2 bvK#QH2b 2bi mM2 bTû+B}+Biû /2 H� +QKKmMB+�iBQM ?mK�BM2-
[mB � /ûp2HQTTû mM /2;`û /Ƕ�#bi`�+iBQM mMB[m2 T�`KB H2b āi`2b pBp�MibX lM2
+QKKmMB+�iBQM `ûmbbB2- +Ƕ2bi@¨@/B`2 H� +QKT`û?2MbBQM Kmim2HH2- Mû+2bbBi2 mM
+QM/BiBQMM2K2Mi `û+BT`Q[m2 /2 HǶ�+iBpBiû +QKKmMB+�iBp2 2i +QM/mBi ¨ mM2 BM@
i2`�+iBQM- +2H� bB;MB}2 [m2 H2b T�`i2M�B`2b 2t2`+2Mi Ŀ mM2 BM~m2M+2 `û+BT`Q[m2
bm` H2m`b +QKTQ`i2K2Mib `2bT2+iB7b ŀX aQmp2Mi- H� +QKKmMB+�iBQM 2bi T`ûb2M@
iû2 +QKK2 mM +�b bTû+B}[m2 /ǶBMi2`�+iBQM +QMbB/û`�Mi [m2 HǶQM T2mi BMi2`�;B`
b�Mb +QKKmMB[m2`- K�Bb [mǶQM M2 T2mi T�b +QKKmMB[m2` b�Mb BMi2`�;B`X

�m [mQiB/B2M- Qz`B` mM +�/2�m 2bi mM �+i2 /2 +QKKmMB+�iBQM THmiƬi `�`2-
bB QM H2 +QKT�`2 �mt �mi`2b KQv2Mb /ǶBMi2`�+iBQM /QMi /BbTQb2 HǶ?mK�BM , b�
7`û[m2M+2 2bi HBKBiû2 UH� bQHmiBQM /2 7�+BHBiû b2`� iQmDQm`b /2 T�`H2` THmiƬi [m2
/Ƕ2tT`BK2` mM2 B/û2 ¨ HǶ�B/2 /ǶmM Q#D2iV 2i HǶûp2Mi�BH /2b bB;MB}+�iBQMb TQb@
bB#H2b 2bi `2bi`2BMi UH2 H�M;�;2 T2mi `2+Qm`B` ¨ mM MQK#`2 /2 bvK#QH2b #B2M
THmb ;`�M/VX �BMbB- Qz`B` mM +�/2�m 2bi `�`2K2Mi mM �+i2 /2 +QKKmMB+�iBQM
BbQHû 2i b2 i`Qmp2 +QKTHûiû T�` H2 H�M;�;2 2i H2b ;2bi2b- Qm HǶû+`BiX GǶ�bbQ+B�iBQM
2Mi`2 HǶû+`Bim`2 2i mM Q#D2i T2mi b2 7�B`2 /2 /2mt 7�ÏQMb , bQBi HǶû+`Bi 2bi �TTHB@
[mû bm` HǶQ#D2i- H2b /2mt Kû/B�b bQMi /QM+ BMi2`/ûT2M/�Mib UBMb+`BTiBQMV c bQBi
HǶQ#D2i 2i HǶû+`Bi bQMi bûT�`ûb UmM +�/2�m �++QKT�;Mû /ǶmM2 H2ii`2VX .�Mb
H2 T`2KB2` +�b- H2b �+i2m`b bQMi 2M +QMi�+i /B`2+i c /�Mb H2 /2mtBĕK2- HǶBMi2`@
�+iBQM 2bi BM/B`2+i2 2i mM2 /Bbi�M+2 i2KTQ`2HH2 Qmf2i bT�iB�H2 2bi BMi`Q/mBi2
2Mi`2 H2b �+i2m`bX

G�x�`

"m`F�`i

Jƴ`i? Jƴ`i? G�x�`
aiƴ#2` "2Mi2H2- "`QbBmb � C�``2M
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GǶ�M�Hvb2 T`û+Bb2 /ǶmM �+i2 /2 +QKKmMB+�iBQM BKTHB[m2 /Ƕāi`2 2M K2bm`2
/ǶB/2MiB}2` H2b �+i2m`b 2i H2 +QMi2ti2- H2 Kû/B� [mB i`�MbTQ`i2 H2 K2bb�;2- 2i
/�Mb H2 K2BHH2m` /2b +�b- /2 /ûi2`KBM2` H� `û�+iBQM /m /2biBM�i�B`2 UĿ 722/@
#�+F ŀV �}M /2 bǶBMi2``Q;2` bm` H� +QKT`û?2MbBQM Kmim2HH2X lM ;2M`2 HBiiû`�B`2
�MiB[m2 T�`�ŗi T�`iB+mHBĕ`2K2Mi �/�Tiû ¨ HǶûim/2 /2b +�/2�mt BMi2`T2`bQMM2Hb
bm` H� i`�K2 /2 H� Kûi?Q/QHQ;B2 /2b b+B2M+2b /2 H� +QKKmMB+�iBQM , H2 ;2M`2
ûTBbiQH�B`2X *2HmB@+B T`ûb2Mi2 2M 2z2i /2b +�`�+iû`BbiB[m2b �p�Mi�;2mb2bX .ǶmM2
T�`i- H2b +Q``2bTQM/�M+2b �MiB[m2b 7QMi ûi�i /Ƕ2MpQBb /2 +�/2�mt BMi2`T2`bQM@
M2Hb 2M MQK#`2 �bb2x BKTQ`i�Mi TQm` 7Q`K2` mM /QbbB2` ûiQzû- iQmi 2M `2bi�Mi
K�ŗi`Bb�#H2 2i +Q?û`2MiX .2 THmb- H� M�im`2 /m +�/2�m 2bi bQmp2Mi T`û+Bbû2 T�`
HǶûTBbiQHB2` 2i H� H2ii`2 b2 T`āi2 /QM+ T�`iB+mHBĕ`2K2Mi #B2M ¨ mM2 BMi2`T`ûi�@
iBQM Kû/B�iB[m2 /2 HǶQ#D2i 2M [m2biBQMX .Ƕ�mi`2 T�`i- mM2 H2ii`2 iûKQB;M2
/ǶmM2 bBim�iBQM /2 +QKKmMB+�iBQM /QMi H2b �+i2m`b 2i H2 +QMi2ti2 bQMi B/2M@
iB}�#H2bX 1i- +QKK2 H� +Q``2bTQM/�M+2 M2 b2 HBKBi2 T�b ¨ mM b2mH û+?�M;2- BH
2bi ;ûMû`�H2K2Mi TQbbB#H2 /Ƕ2t�KBM2` H� `û�+iBQM /m /2biBM�i�B`2 2i /2 bmBp`2
HǶûpQHmiBQM /2 HǶBMi2`�+iBQMX *2b `û~2tBQMb i?ûQ`B[m2b �KĕM2Mi i`QBb ;`�M/2b
[m2biBQMb [mB pQMi ;mB/2` H2b `û~2tBQMb /m /ûp2HQTT2K2Mi ,

Ç Zm2HH2 2bi H� M�im`2 /2b +�/2�mt +?QBbBb T�` H2b ûTBbiQHB2`b \

Ç Zm2HH2 2bi H� T2`7Q`K�M+2 +QKKmMB+�iBp2 /2 +2b +�/2�mt /�Mb H� bBim�@
iBQM /2 +QKKmMB+�iBQM ûTBbiQH�B`2 \

Ç Zm2HH2b bQMi H2b +�`�+iû`BbiB[m2b /2 HǶBMi2`�+iBQM 2Mi`2 H2b +Q``2bTQM@
/�Mib \

.�Mb HǶ�MiB[mBiû- mM2 H2ii`2 M2 b2`p�Bi T�b mMB[m2K2Mi ¨ û+?�M;2` /2b
BM7Q`K�iBQMb Qm ¨ /Bb+mi2` /2b i?ĕK2b bTû+B}[m2b- K�Bb +QM+Qm``�Bi ¨ HǶ2Mi`2@
iB2M /2b `2H�iBQMb 2i `2KTHBbb�Bi /ǶBKTQ`i�Mi2b 7QM+iBQMb /ǶBMiû;`�iBQMX lM2
H2ii`2- BM/ûT2M/�KK2Mi /2 bQM +QMi2Mm- ûi�Bi T2`Ïm2 +QKK2 mM2 K�MB72bi�@
iBQM /Ƕ�KB+BiB�X G2 +QM+2Ti /Ƕ�KB+BiB� MǶ2bi T�b û[mBp�H2Mi ¨ +2 [mǶQM �TT2HH2
�+im2HH2K2Mi HǶĿ �KBiBû ŀ UĿ 6`B2M/b?BT ŀfĿ 6`2mM/b+?�7i ŀV KāK2 bB H2 i2`K2
2bi bQmp2Mi i`�/mBi /2 +2ii2 7�ÏQMX GǶ�KB+BiB� M2 b2 +�`�+iû`Bb�Bi T�b 7Q`+ûK2Mi
T�` mM b2MiBK2Mi /Ƕ�z2+iBQM Qm mM2 T`QtBKBiû ûKQiBQMM2HH2- K�Bb bQmp2Mi T�`
mM2 +QMbi2HH�iBQM bQ+B�H2- [mB bǶ�TTmv�Bi bm` mM `ûb2�m /2 +QMM�Bbb�M+2b- bm`
HǶ�TT�`i2M�M+2 ¨ mM ;`QmT2 [mB b2 /û}MBbb�Bi T�` mM2 +mHim`2 2i /2b p�H2m`b

_2#2MB+? J`�ib+?2F
"DQ`MHB2

:BQ�MMB



jy

+QKKmM2b- 2i 2M}M bm` mM2 TQbBiBQM bQ+B�H2 /QKBM�Mi2 2i mM TQmpQB`X *Ƕ2bi
/�Mb +2 +QMi2ti2 [mǶBH bǶ�;B`� /2 K2bm`2` HǶBKT�+i /m +�/2�m BMi2`T2`bQMM2H-
[mB �++QKT�;M2 HǶ2MpQB /ǶmM2 H2ii`2X G2 +�/2�m 2bi@BH mM KmHiBTHB+�i2m` /m
K2bb�;2 /Ƕ�KB+BiB� pû?B+mHû T�` H� H2ii`2- b2HQM H2 T`BM+BT2 Ŀ H2b T2iBib +�@
/2�mt 2Mi`2iB2MM2Mi HǶ�KBiBû ŀ \ G2 +�/2�m 2bi@BH mM ûHûK2Mi BMi`BMbĕ[m2 /2
H� T`�iB[m2 /m `Bim2H /Ƕ�KB+BiB� Qm `2KTHBi@BH /2b 7QM+iBQMb bmTTHûK2Mi�B`2b \
�p�Mi /Ƕ2Mi`2` /�Mb H2 +ƾm` /m bmD2i- BH 2bi BM/BbT2Mb�#H2 /2 bǶBMi2``Q;2` bm`
H2b +�`�+iû`BbiB[m2b /m ;2M`2 ûTBbiQH�B`2 �MiB[m2 2i /2 /û}MB` H2b HBKBi2b /2
HǶûim/2 T`ûb2Miû2 B+BX

G� H2ii`2 �MiB[m2 /m Ao �m oA bBĕ+H2 2bi H2 `ûbmHi�i /ǶmM2 HQM;m2 ûpQHmiBQM
/ǶmM ;2M`2 HBiiû`�B`2 Mû #B2M �p�Mi H2b i2KTb ?BbiQ`B[m2b [mǶBH 2bi BKTQbbB#H2
/2 `2i`�+2` B+B /�Mb bQM 2Mb2K#H2X C2 K2 #Q`M2`�B ¨ H� [m2biBQM BMi2MbûK2Mi
/Bb+miû2 /2 H� /û}MBiBQM /m ;2M`2- ¨ H� `2H�iBQM 2Mi`2 Ŀ ûTBbiQH�`Biû ŀ 2i
HBiiû`�im`2- 2i ¨ [m2H[m2b �bT2+ib /2 H� i?ûQ`B2 ûTBbiQH�B`2 �MiB[m2X

G� /Bp2`bBiû /2b i2ti2b [m2 HǶQM [m�HB}2 /2 Ŀ H2ii`2 ŀ b2K#H2 āi`2 mM2
/2b +�`�+iû`BbiB[m2b KāK2 /m ;2M`2 HBiiû`�B`2 ûTBbiQH�B`2X 1M 2z2i- H2b +`B@

a+?`ƴ/2`
6�#`2 h`2m q?Bi2

"`m;;Bbb2` EQMbi�M 1TT *QMv#2�`2 qQQ/
Jmbi�F�HHBQ E`ƴixH

"Q/BM JQ`2�m
JQ`2�m

.xB�ixFQ S2i2` G2+H2`+[
avFmi`Bb a+?M2B/2` JBi+?2HH Gm+F "�biB�2Mb2M
h?`�2/2 J�`iBM :�BHH�`/ *m;mbB *m;m@

bB :�`xv� JȽHH2` LB+FBb+? w2Hx2`
w2Hx2` EH�m+F .BpD�F :B#bQM JQ``BbQM

1##2H2` 1##2H2` :BHH2i

JQ`2HHQ JQ``BbbQM .2HK�B`2 .2bKmHHB2x
:�iB2` .2bKmHHB2x >QĊi@p�M *�mr2M#2`;?2 CQHBp2i

J�ii?2rb
"`m;;Bbb2` 1p`�`/ w2Hx2`
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iĕ`2b [mB /û}MBbb2Mi H� +Q``2bTQM/�M+2 bQMi KmHiBTH2b 2i p�`B�#H2b- 2i `ûbBbi2Mi
bQmp2Mi ¨ HǶûi�#HBbb2K2Mi /ǶmM2 ivTQHQ;B2 bi`B+i2X GǶ�KTH2m` /m ;2M`2 b2 K�@
MB72bi2 iQmi /Ƕ�#Q`/ T�` mM2 ;`�M/2 p�`B�#BHBiû i?ûK�iB[m2 , mM2 +Qm`i2 MQi2
/2 b�Hmi�iBQM 2Mi`2 �KBb- mM2 KBbbBp2 [mB i`�MbK2i mM2 BM7Q`K�iBQM +`m+B�H2
�m K�;Bbi`�i 2M +�KT�;M2 Qm 2M+Q`2 mM2 HQM;m2 H2ii`2 �#Q`/�Mi /2b [m2b@
iBQMb T?BHQbQT?B[m2b Qm i?ûQHQ;B[m2b bQMi �mi�Mi /2 i2ti2b [mB �TT�`iB2MM2Mi
�m ;2M`2 ûTBbiQH�B`2X aǶ�DQmi2 ¨ +2H� H� +QKTH2tBiû /m `�TTQ`i 2Mi`2 HǶ�mi2m`
UQm H2b �mi2m`bV /ǶmM2 H2ii`2 2i H2UbV /2biBM�i�B`2UbV , BHb ûi�B2Mi 7�KBHB2`b Qm
BM+QMMmb- �KBb Qm 2MM2KBb- K�ŗi`2 Qm /Bb+BTH2- T�`iB+mHB2` Qm Mû;Q+B�Mi- 7QM+@
iBQMM�B`2 BKTû`B�H- KBHBi�B`2 Qm 2M+Q`2 2++HûbB�biB[m2X G� `2H�iBQM [mB HB2 H2b
+Q``2bTQM/�Mib � /2 7Q`i2b +QMbû[m2M+2b bm` H2 +QMi2Mm- H� 7�+im`2- H2 bivH2
2i H2 iQM /2 H� H2ii`2X lM2 H2ii`2 ûi�Bi `û/B;û2 2M T`Qb2 Qm 2M p2`b- T�`7QBb
2HH2 KûH�M;2�Bi H2b 7Q`K2b- 2i +2- bm` mM2 HQM;m2m` i`ĕb p�`B�#H2- �HH�Mi /2
[m2H[m2b KQib ¨ THmbB2m`b /Bx�BM2b /2 T�;2bX *2`i�BM2b H2ii`2b QMi T`Q#�@
#H2K2Mi ûiû û+`Bi2b b�Mb H� KQBM/`2 BMi2MiBQM /2 Tm#HB+�iBQM- /Ƕ�mi`2b ûi�B2Mi
mMB[m2K2Mi /2biBMû2b ¨ +2ii2 }M 2i MǶQMi D�K�Bb ûiû 2MpQvû2b c /Ƕ�mi`2b 2M+Q`2
QMi `û2HH2K2Mi ûiû 2MpQvû2b K�Bb 7m`2Mi `2i`�p�BHHû2b THmb i�`/ 2i �bb2K#Hû2b
2M +QHH2+iBQM 2M pm2 /ǶmM2 THmb H�`;2 /BzmbBQMX 6�+2 ¨ +2ii2 /Bp2`bBiû- H� `2@
+?2`+?2 T`QTQb2 bQmp2Mi mM2 /û}MBiBQM KBMBK�HBbi2 /m ;2M`2- [mB bǶ�TTmB2
bm` H2b �bT2+ib Tm`2K2Mi 7Q`K2Hb /2 H� H2ii`2- ¨ b�pQB` H� T`ûb2M+2 /ǶmM 2M@
iāi2 Qm /ǶmM2 7Q`KmH2 /2 b�Hmi�iBQM �m /û#mi 2i /ǶmM2 bQmb+`BTiBQM ¨ H� }MX
�}M /Ƕû+�`i2` H2b H2ii`2b /ûHB#û`ûK2Mi }+iBp2b- H� /û}MBiBQM +?QBbB2 B+B 2bi THmb
`2bi`2BMi2 , mM2 H2ii`2 2bi Ŀ mM K2bb�;2 û+`Bi- �/`2bbû T�` mM T2`bQMM�;2 ?Bb@
iQ`B[m2 `û2H ¨ mM �mi`2 T2`bQMM�;2 ?BbiQ`B[m2 `û2H- [mB BMpBi2 ;ûMû`�H2K2Mi ¨
7Q`KmH2` mM2 `ûTQMb2- [mB 7Q`K2 H2 TQBMi /2 /ûT�`i /ǶmM û+?�M;2 /2 H2ii`2b
U+Q``2bTQM/�M+2V ŀX

�mt Q`B;BM2b- H� H2ii`2 bmTTHû�Bi H2 K2bb�;2 Q`�H i`�MbKBb ¨ mM /2biBM�@
i�B`2 ûHQB;Mû 2i MǶ�p�Bi �m+mM2 �K#BiBQM HBiiû`�B`2X �v�Mi mM KQiB7 T`û+Bb- 2HH2

.BpD�F *�M2HHBb J`�ib+?2F
a+?`ƴ/2` :BQ�MMB w2Hx2`

qQQ/ JȽHH2`

JBi+?2HH J�`iBM :�BHH�`/ EH�m+F
"�biB�2Mb2M

1p`�`/ *�M2HHBb
JȽHH2`
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7Q`K�Bi mM û+`Bi /2 +B`+QMbi�M+2 /2biBMû ¨ mM Tm#HB+ `2bi`2BMi 2i ûi�Bi `û/B;û2
/�Mb mM bivH2 bBKTH2 2i bTQMi�Mû [mB `2KTH�Ï�Bi H2 /B�HQ;m2X § HǶBMbi�` /2
H� +QMp2`b�iBQM- H� H2ii`2 �p�Bi H2 /Qm#H2 `ƬH2 /2 i`�MbK2ii`2 mM2 BM7Q`K�iBQM
2i /Ƕ2Mi`2i2MB` mM2 `2H�iBQM �p2+ H2 +Q``2bTQM/�MiX .�Mb H2b û+?�M;2b T`Bpûb-
H2 +QKK2`+2 2i bm`iQmi /�Mb HǶ�/KBMBbi`�iBQM- H� H2ii`2 ûi�Bi mM KQv2M /2
+QKKmMB+�iBQM BM/BbT2Mb�#H2 TQm` �bbm`2` H� i`�MbKBbbBQM /2b BM7Q`K�iBQMb
/ǶmM #Qmi ¨ HǶ�mi`2 /2 HǶ1KTB`2X G� pQHmKBM2mb2 +Q``2bTQM/�M+2 [mB +B`+mH�Bi
2Mi`2 H� +Qm` 2i H2b 7QM+iBQMM�B`2b BKTû`B�mt ûi�Bi H� #�b2 /2 H� +QKKmMB+�@
iBQM Q{+B2HH2 2i �bbm`�Bi H2 7QM+iBQMM2K2Mi /2 HǶúi�iX § +Ƭiû /2 +2b KBbbBp2b
Ŀ /m [mQiB/B2M ŀ ¨ HǶQ#D2i #B2M /ûi2`KBMû 2i �m /2biBM�i�B`2 T`û+Bb- BH 2tBbi2
/2b H2ii`2b [mB �TT�`�Bbb2Mi �p�Mi iQmi +QKK2 /2b ƾmp`2b /Ƕ�`i- �m bivH2 `2@
+?2`+?û 2i bQB;Mû- /2biBMû2b- b2K#H2@i@BH- /ĕb H2m` `û/�+iBQM ¨ mM Tm#HB+ THmb
H�`;2 2i [m2 HǶQM [m�HB}2`�Bi TQm` +2ii2 `�BbQM /2 HBiiû`�im`2X J�Bb [mǶ2bi@+2
[mB 7�Bi H� HBiiû`�`Biû /ǶmM2 H2ii`2 \ 1bi@+2 H� Tm#HB+�iBQM [mB �miQ`Bb2 ¨ `�M;2`
mM2 H2ii`2 bQmb H� `m#`B[m2 /2 Ŀ HBiiû`�im`2 ŀ- +QKK2 HǶ�{`K2 JX w2Hx2` -
Qm MǶ2bi@+2 T�b /ûD¨ HǶ�+i2 /Ƕû+`B`2- H� KQiBp�iBQM KāK2 /2 HǶûTBbiQHB2`- bQM
BMi2MiBQM- [mB 2bi /û+BbBp2 \ .QBi@QM KāK2 T�`H2` /m ;2M`2 ûTBbiQH�B`2 +QKK2
/ǶmM Ŀ ;2M`2 [mB MǶ2M 2bi T�b mM ŀ \

.ĕb H� }M /m sAs bBĕ+H2- T?BHQHQ;m2b 2i ?BbiQ`B2Mb QMi ûT`Qmpû H2 #2bQBM
/2 /BbiBM;m2` H� Ŀ H2ii`2 T2`bQMM2HH2 ŀ- MQM HBiiû`�B`2 2i /ûMmû2 /2 T`ûQ++mT�@
iBQMb 2bi?ûiB[m2b- /2 H� Ŀ H2ii`2 HBiiû`�B`2 ŀ /2biBMû2 �m ;`�M/ Tm#HB+- /QMi H2
/2biBM�i�B`2 BM/BpB/m2H 2bi `û/mBi ¨ mM `ƬH2 b2+QM/�B`2 c TQm` +2ii2 /2`MBĕ`2-
QM �p�Bi �/QTiû H� /ûMQKBM�iBQM /ǶĿ ûTŗi`2 ŀX hQmi27QBb- +2ii2 /BbiBM+iBQM-
2M �TT�`2M+2 T�`7�Bi2K2Mi +H�B`2- M2 +Q``2bTQM/ T�b ¨ H� `û�HBiû /2 H� H2ii`2
�MiB[m2X JāK2 bB H2b /2mt 2ti`āK2b UH2 +Qm``B2` bi`B+i2K2Mi miBHBi�B`2 7�+2
¨ HǶûTŗi`2 ƾmp`2 /Ƕ�`iV 2tBbi2Mi 2i b2 `2i`Qmp2Mi ¨ +2`i�BMb 2M/`QBib- /�Mb H�
THmT�`i /2b +�b- BH 2bi BKTQbbB#H2 /2 +H�bb2` mM2 H2ii`2 /�Mb HǶmM2 Qm /�Mb
HǶ�mi`2 /2b +�iû;Q`B2bX .BbiBM;m2` 2Mi`2 H2b H2ii`2b �m MBp2�m /2 HǶ�+i2 /Ƕû+`B@
im`2 2bi /ûD¨ �z�B`2 /ûHB+�i2 K�Bb +Ƕ2bi bm`iQmi H� [m2biBQM /2b /2biBM�i�B`2b
[mB 2bi bmD2ii2 ¨ /û#�iX lM ûTBbiQHB2` bǶ�/`2bb�Bi@BH mMB[m2K2Mi �m /2biBM�i�B`2
MQKKû- ¨ mM +2`+H2 THmb Qm KQBMb T`Q+?2 ;`�pBi�Mi �miQm` /2 +2 /2`MB2` Qm
HǶ�mi2m` T`QD2i�Bi@BH mM2 H�`;2 /BzmbBQM \ .2 MQK#`2mt ?BbiQ`B2Mb QMi 2bb�vû
/2 b�pQB` bB i2HH2 Qm i2HH2 +Q``2bTQM/�M+2 �p�Bi ûiû bTû+B�H2K2Mi û+`Bi2 2M

w2Hx2`
J�`iBM :�BHH�`/

.2BbbK�MM
EH�m+F

*QM`BM; a+?`ƴ@
/2`
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pm2 /ǶmM2 Tm#HB+�iBQM Qm bB 2HH2 �p�Bi mMB[m2K2Mi ûiû `2i`�p�BHHû2 � TQbi2`BQ`B
/�Mb +2 KāK2 #miX _�`2b bQMi H2b +�b Qɍ HǶQM T2mi `ûTQM/`2 �p2+ +2`iBim/2 ¨
+2ii2 [m2biBQMX 1M+Q`2 7�m/`�Bi@BH āi`2 2M K2bm`2 /2 TQmpQB` /BbiBM;m2` mM2
Tm#HB+�iBQM /m pBp�Mi /2 HǶ�mi2m`- mM2 Tm#HB+�iBQM TQbi?mK2 /ǶmM2 +QHH2+@
iBQM T`ûT�`û2 ¨ HǶ�p�M+2 T�` HǶûTBbiQHB2` 2i mM2 +QHH2+iBQM `�bb2K#Hû2 T�` mM
iB2`bX �BMbB- H� Tm#HB+�iBQM M2 b2K#H2 T�b āi`2 mM +`Biĕ`2 bm{b�Mi TQm` K2bm@
`2` H� HBiiû`�`Biû /ǶmM2 H2ii`2X 1M 2z2i- H� THmT�`i /2b H2ii`2b i�`/Q@�MiB[m2b-
i`�MbKBb2b /�Mb H2b K�Mmb+`Bib Kû/Bûp�mt- QMi +QMMm mM2 Tm#HB+�iBQM �MiB[m2
T`û�H�#H2- bQmb [m2H[m2 7Q`K2 [m2 +2 bQBi - 2i /2p`�B2Mi /QM+ āi`2 [m�HB}û2b
/ǶĿ ûTŗi`2b ŀX GǶ�K#BiBQM /2 K2ii`2 /2 HǶQ`/`2 /�Mb H� ;`�M/2 +QM7mbBQM +`ûû2
T�` H� p�`B�#BHBiû /m ;2M`2 ûTBbiQH�B`2 �MiB[m2 TQmbb2 2M+Q`2 �mDQm`/Ƕ?mB H2b
?BbiQ`B2Mb ¨ T`QTQb2` /2 MQmp2HH2b +H�bbB}+�iBQMbX § +Ƭiû /2 H� /Bzû`2M+B�@
iBQM 2Mi`2 HǶûTŗi`2 Ŀ HBiiû`�B`2 ŀ 2i H� H2ii`2 Ŀ MQM HBiiû`�B`2 ŀ - H� `2+?2`+?2
2bb�v2 �+im2HH2K2Mi /2 +�iû;Q`Bb2` H2b /Bp2`b Tm#HB+b 2i /2 K2bm`2` H2 /2;`û
/ǶBMiBKBiû /ǶmM2 H2ii`2- mM2 +H�bbB}+�iBQM 2M T�`iB2 bQmi2Mm2 T�` /2b +`Biĕ`2b
�MiB[m2bX

hQmDQm`b /�Mb H2 #mi /ǶB/2MiB}2` /2b ûHûK2Mib /2 /û}MBiBQM /m ;2M`2- mM
�mi`2 �t2 /Ƕûim/2 /2b +Q``2bTQM/�M+2b bǶ�ii�+?2 ¨ H� `2+QMbi`m+iBQM /2 H�
i?ûQ`B2 ûTBbiQH�B`2 �MiB[m2X *2 [mǶQM �TT2HH2 H� i?ûQ`B2 ûTBbiQH�B`2 2M;HQ#2
H2b i`�Biûb i?ûQ`B[m2b �MiB[m2b 2i H2b `2K�`[m2b /BbbûKBMû2b T�` H2b ûTBbiQHB2`b
/�Mb H2b H2ii`2b 2HH2b@KāK2bX lM MQK#`2 BKTQ`i�Mi /Ƕƾmp`2b `?ûiQ`B[m2b i`�B@
i�Mi /m bmD2i /2p�B2Mi āi`2 2M +B`+mH�iBQM �m THmb i�`/ ¨ T�`iB` /m A bBĕ+H2 �pX
CX@*X- K�Bb b2mH2K2Mi mM2 T�`iB2 BM}K2 � ûiû i`�MbKBb2X G2 i`�Biû ûTBbiQ@
H�B`2 H2 THmb +QKTH2i /2 HǶ�MiB[mBiû i�`/Bp2 7mi +QKTBHû T�` mM +2`i�BM CmHBmb
oB+iQ` ¨ T�`iB` /ǶQmp`�;2b �Miû`B2m`b- +QKK2 H2 pQmH�Bi HǶmb�;2 HBiiû`�B`2 /2
HǶûTQ[m2X �mbbB bm`T`2M�Mi [m2 +2H� TmBbb2 T�`�ŗi`2- /�Mb HǶ�MiB[mBiû- H� /û@

EH�m+F *QM`BM; 1##2H2`
.2BbbK�MM

a+?`ƴ/2`
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}MBiBQM /ǶmM2 H2ii`2 7�Bb�Bi HǶmM�MBKBiûX SQm` mM ;`�KK�B`B2M ;`2+- H� H2ii`2
ûi�Bi Ŀ HǶmM2 /2b /2mt T�`iB2b /m /B�HQ;m2 ŀ - TQm` mM �mi`2- 2HH2 7Q`K�Bi
Ŀ mM /B�HQ;m2 ¨ HǶû+`Bi /ǶmM �#b2Mi �p2+ mM �#b2Mi ŀ c T`2b[m2 ¨ HǶB/2MiB[m2-
mM TQĕi2 +QKB[m2 `QK�BM �{`K�Bi [m2 H� H2ii`2 Ŀ 2bi H� b2mH2 +?Qb2 [mB 7�Bi
/Ƕ?QKK2b �#b2Mib /2b ?QKK2b T`ûb2Mib ŀ - TQm` �K#`QBb2 /2 JBH�M- 2HH2
ûi�Bi Ŀ mM2 +QMp2`b�iBQM �p2+ /2b �#b2Mib ŀX SQm` +2ii2 `�BbQM- H� H2ii`2
/2p�Bi āi`2 û+`Bi2 Ŀ bm` H2 iQM /2 H� +QMp2`b�iBQM ŀ - B/û�H2K2Mi 2HH2 7Q`K�Bi
b2HQM *B+û`QM Ŀ mM 2Mi`2iB2M 2Mi`2 �KBb �#b2Mib ŀX 6B/ĕH2 ¨ +2ii2 i`�/BiBQM-
CmHBmb oB+iQ` �#Q`/2 /�Mb bQM ƾmp`2 �`b `?2iQ`B+� H2 ;2M`2 ûTBbiQH�B`2 ¨ H�
bmBi2 /ǶmM +?�TBi`2 bm` H� +QMp2`b�iBQM Ub2`KQV 2M `2M/�Mi 2tTHB+Bi2b H2b bB@
KBHBim/2b 2i H2b HB2Mb 2Mi`2 H2b /2mtX

GǶ�mi2m` /ǶmM2 H2ii`2 ûi�Bi i2Mm /2 `2bT2+i2` /2b +QMbB;M2b T`û+Bb2b TQm`
i`Qmp2` mM Dmbi2 KBHB2m , mM2 HQM;m2m` Qm THmiƬi mM2 #`Bĕp2iû �TT`QT`Bû2
UH� #`2mBi�b 2TBbiQH�`BbV- mM H�M;�;2 +QKT`û?2MbB#H2 b�Mb 2t�;û`�iBQMb U;2Mmb
?mKBH2V- mM2 miBHBb�iBQM KQ/û`û2 /Ƕ�`iB}+2b 2i /Ƕ2z2ib /2 bivH2- 2i mM iQM #�@
/BM UBQ+�`BVX .2b +Bi�iBQMb /Ƕ�mi2m`b �Miû`B2m`b- /2b T`Qp2`#2b- ûMB;K2b Qm
TH�Bb�Mi2`B2b M2 /2p�B2Mi T�b K�M[m2` ¨ H� +QKTQbBiBQM- b�Mb iQmi27QBb `2#m@
i2` H2 +Q``2bTQM/�Mi T�` /2b �HHmbBQMb [mB HmB b2`�B2Mi BM�++2bbB#H2bX 1M iQmi2b
+B`+QMbi�M+2b- mM ûTBbiQHB2` b2 /2p�Bi /Ƕ�/�Ti2` b� H2ii`2 �m /2biBM�i�B`2 2M
bǶ�/`2bb�Mi ¨ +2 /2`MB2` +QKK2 bǶBHb ûi�B2Mi 7�+2 ¨ 7�+2 U[m�bB T`�2b2MiBmK
�HHQ[mBVX .�Mb H2 K2BHH2m` /2b +�b- mM2 H2ii`2 b2 HBKBi�Bi ¨ mM b2mH bmD2i 2i
MǶ�#Q`/�Bi MB /2b i?ĕK2b i`QT BMiBK2b- MB /2b [m2biBQMb TQHBiB[m2bX GǶB/û�H
/2 #`Bĕp2iû H�+QMB[m2 b2 K�MB72bi2 MQi�KK2Mi /�Mb H2b H2ii`2b i`ĕb +Qm`i2b

LB+FBb+?
*?B`QM

>�HK
w2Hx2` a+?`ƴ/2` 1##2H2`

JȽHH2`
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[m2 HǶQM i`Qmp2 /�Mb iQmi2b H2b ;`�M/2b +QHH2+iBQMb i�`/Q@�MiB[m2bX .Ƕ�mi`2b
i?ĕK2b +�`�+iû`BbiB[m2b b2 /û;�;2Mi � 7Q`iBQ`B /2 H� bBim�iBQM /2 +QKKmMB+�@
iBQM ûTBbiQH�B`2 , H2b T`ûQ++mT�iBQMb ¨ T`QTQb /m #B2M@āi`2 /m +Q``2bTQM/�Mi-
H� 7`û[m2M+2 /2b H2ii`2b UbQmp2Mi BMb�iBb7�Bb�Mi2V Qm H� pBbBi2 Kmim2HH2 UbQm@
p2Mi T`QKBb2- K�Bb MQM `û�HBbû2VX 1M}M- H2 i?ĕK2 /2 HǶ�KB+BiB�- H� T`BM+BT�H2
`�BbQM /Ƕāi`2 /2 H� H2ii`2- 2bi bB `û+m``2Mi- ¨ T�`iB` /2 HǶûTQ[m2 /2 *B+û`QM 2i
Dmb[mǶ�m@/2H¨ /2 HǶ�MiB[mBiû i�`/Bp2- [mǶBH 2bi +QMbB/û`û +QKK2 +QMbiBimiB7 /m
;2M`2 ûTBbiQH�B`2- +QKK2 H2 iQTQb ûTBbiQH�B`2 T�` 2t+2HH2M+2X

G� `û/�+iBQM /2 H2ii`2b Q++mT�Bi mM2 TH�+2 BKTQ`i�Mi2 /�Mb HǶû/m+�iBQM
�MiB[m2 +�`- +QMÏm2 +QKK2 mM 2t2`+B+2 /2 bivH2- 2HH2 �TT`2M�Bi ¨ HǶûHĕp2 ¨
�Dmbi2` bQM 2tT`2bbBQM ¨ mM +QMi2ti2 2i mM2 i?ûK�iB[m2 T`û/û}MBbX "B2M
[m2 iQmb H2b H2ii`ûb �B2Mi ûiû 7Q`Kûb ¨ HǶûTBbiQHQ;`�T?B2- BH MǶ2bi T�b `�`2 /2
H2b pQB` i`�Mb;`2bb2` /ûHB#û`ûK2Mi +2b `ĕ;H2bX AH 2bi BMiû`2bb�Mi /2 MQi2` [m2
H2b ûTBbiQHB2`b bǶ�/QMM2Mi ¨ /2b `û~2tBQMb i?ûQ`B[m2b Dmbi2K2Mi �mt 2M/`QBib
Qɍ BHb bǶ�TT`āi2Mi ¨ 2M7`2BM/`2 HǶmb�;2 5 S�` 2t2KTH2- H� #`Bĕp2iû ûTBbiQH�B`2-
mM2 +QMbB;M2 `û;mHBĕ`2K2Mi 2M7`2BMi2- bm`iQmi T�` H2b ûTBbiQHB2`b +?`ûiB2Mb-
2bi K2MiBQMMû2 �m KQK2Mi Qɍ H� H2ii`2 +QKK2M+2 ¨ /2p2MB` i`QT HQM;m2X
J�Bb H2b `ĕ;H2b i?ûQ`B[m2b ûi�B2Mi H¨ �}M /Ƕāi`2 +QMiQm`Mû2bX G� H2ii`2 ûi�Bi
Dmbi2K2Mi mM KQv2M /2 KQMi`2` bQM û`m/BiBQM 2i bQM ?�#BHBiû ¨ T`�iB[m2`
HǶBKBi�iBQX

G2b �bT2+ib i2+?MB[m2b /2 H� +Q``2bTQM/�M+2 �MiB[m2- ¨ b�pQB` H2b K�iû@
`B�mt 2i H2b bmTTQ`ib- H2 T`Q+2bbmb /Ƕû+`Bim`2- H2 i`�MbTQ`i 2i H2b TQ`i2m`b /2 H�
H2ii`2- 2i 2M}M HǶ�`+?Bp�;2 2i H� 7Q`K�iBQM /2 +QHH2+iBQMb ûTBbiQH�B`2b- QMi ûiû

h?`�2/2
a+?M2B/2`

h?`�2/2 w2Hx2` a+?`ƴ/2`
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BMi2MbBp2K2Mi ûim/Bûb 2i bQMi `2H�iBp2K2Mi #B2M +QMMmb ¨ HǶ?2m`2 �+im2HH2X
G� H2ii`2 TQmp�Bi āi`2 ;`�pû2 bm` /2 T2iBi2b i�#H2ii2b Ui�#2HH�2V `2+Qmp2`i2b bm`
HǶmM2 /2b 7�+2b /ǶmM2 +Qm+?2 /2 +B`2X PM i`Qmp�Bi û;�H2K2Mi /2b i�#H2ii2b �b@
b2K#Hû2b T�` T�B`2b 2i [m2 HǶQM TQmp�Bi THB2` U V c +2HH2b@H¨ T2`K2ii�B2Mi
B/û�H2K2Mi /Ƕû+`B`2 mM T`2KB2` K2bb�;2 2i H� `ûTQMb2 ¨ +2 /2`MB2`X SHmb i�`/-
H2 T�Tv`mb +QMbiBim2`� H2 bmTTQ`i H2 THmb `ûT�M/m- K�Bb QM miBHBb2`� û;�H2K2Mi
/Ƕ�mi`2b K�iû`B�mt +QKK2 /2b KQ`+2�mt /2 +û`�KB[m2- /2 Kûi�H- /2 +mB`- /2
iBbbm Qm 2M+Q`2 /2 }M2b H�K2HH2b /2 #QBbX _�`2b ûi�B2Mi H2b bBim�iBQMb Qɍ
HǶûTBbiQHB2` `û/B;2�Bi /2 b� T`QT`2 K�BM- bB #B2M [m2 H2b H2ii`2b ûi�B2Mi ;ûMû`�@
H2K2Mi /B+iû2b ¨ mM b2+`ûi�B`2 Qm ¨ mM biûMQ;`�T?2X a2mH2b +2`i�BM2b KBbbBp2b
+QM}/2MiB2HH2b ûi�B2Mi û+`Bi2b T2`bQMM2HH2K2MiX 1M `2p�M+?2- H� bQmb+`BTiBQM
ûi�Bi �TTQbû2 T�` HǶ�mi2m` HmB@KāK2 2i b2`p�Bi /2 ;�`�MiB2 ¨ HǶ�mi?2MiB+Biû
/2 H� H2ii`2X G2 `?ûi2m` avKK�[m2 b2 +QMi2Mi�Bi bQmp2Mi /ǶmM bBKTH2 o�H2
UĿ SQ`i2@iQB #B2M ŀV- �m;mbiBM /Ƕ>BTTQM2 �DQmi�Bi T�`7QBb THmbB2m`b T?`�b2b
T2`bQMM2HH2b- bB;M�Hû2b /�Mb H2b K�Mmb+`Bib T�` H� K2MiBQM 2i �HB� K�Mm UĿ 2i
T�` mM2 �mi`2 K�BM ŀVX �p�Mi bQM 2MpQB- BH ûi�Bi /Ƕmb�;2 /2 /mTHB[m2` mM2
H2ii`2 TQm` 2M �`+?Bp2` mM 2t2KTH�B`2X �m;mbiBM bǶ�TTmv�Bi bm` b2b �`+?Bp2b
[m�M/ BH bQm?�Bi�Bi `2HB`2 mM2 H2ii`2 /QMi BH �p�Bi Qm#HBû H2b /ûi�BHb 2i ûi�Bi
2M K2bm`2 /Ƕ2tTû/B2` mM2 H2ii`2 mM2 b2+QM/2 7QBb bB +2HH2@+B �p�Bi ûiû T2`/m2
2M `Qmi2X G2b KBbbBp2b �``Bpû2b ¨ /2biBM�iBQM ûi�B2Mi û;�H2K2Mi +QHH2+iû2b
2i +H�bbû2b /�Mb /2 ;`�M/2b #B#HBQi?ĕ[m2b- 2Mi`2i2Mm2b �mbbB #B2M T�` H2b T�`@
iB+mHB2`b UH2ii`ûb 2i �Bbûb Ĝ +2H� p� /2 bQBV [m2 T�` H2b bBĕ;2b �/KBMBbi`�iB7b
2i 2++HûbB�biB[m2b- Qm 2M+Q`2 T�` H2b KQM�biĕ`2bX *2i �`+?Bp�;2 �MiB[m2 2bi
bQmp2Mi ¨ HǶQ`B;BM2 /2b +QHH2+iBQMb ûTBbiQH�B`2b [mB QMi ûiû +QMb2`pû2b Dmb[mǶ¨
HǶ?2m`2 �+im2HH2X
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_2THBû2 Qm 2M`QmHû2- H� H2ii`2 ûi�Bi bQB;M2mb2K2Mi b+2HHû2 �p�Mi /Ƕāi`2
+QM}û2 ¨ mM TQ`i2m`X G2 i`�MbTQ`i ûi�Bi ;ûMû`�H2K2Mi �bbm`û T�` mM 7�@
KBHB2` Qm T�` mM �KB bm` H2 /ûT�`i- T�` mM 2b+H�p2 Qm mM �z`�M+?B +?2x H2b
THmb 7Q`imMûb- Qm bBKTH2K2Mi mM +QKK2`Ï�Mi- mM bQH/�i Qm 2M+Q`2 mM KQBM2X
*?�[m2 pQv�;2m` ûi�Bi mM TQ`i2m` /2 H2ii`2b TQi2MiB2HX .2TmBb H2 A bBĕ+H2-
H2 +Qm``B2` �/KBMBbi`�iB7 ûi�Bi pû?B+mHû T�` H2 +m`bmb Tm#HB+mb- Q`;�MBbû TQm`
�+?2KBM2` H� pQHmKBM2mb2 +Q``2bTQM/�M+2 Q{+B2HH2- BM�++2bbB#H2 2M `2p�M+?2
TQm` H2b T�`iB+mHB2`bX .�Mb iQmb H2b +�b- HǶ�TiBim/2 /m TQ`i2m` `2bi�Bi /û+B@
bBp2X *QKK2 HǶ2bTBQMM�;2 Qm H2 pQH ûi�B2Mi /2 `û2Hb /�M;2`b- QM ûpBi�Bi /�Mb
mM2 H2ii`2 /2b T`QTQb i`QT +QKT`QK2ii�Mib 2i BH ûi�Bi /Ƕmb�;2 /2 +QM}2` Q`�@
H2K2Mi /2b BM7Q`K�iBQMb bmTTHûK2Mi�B`2b �m TQ`i2m`X J�Bb BH MǶûi�Bi T�b
`�`2 [m2 H2b ûTBbiQHB2`b M2 i`Qmp2Mi T�b /Ƕ?QKK2 /2 +QM}�M+2 TQm` �bbm@
`2` H2 i`�MbTQ`i 2i QM H2b pQBi bǶ2t�bTû`2` /2 TQ`i2m`b BM+QKTûi2Mib- H2Mib Qm
/ûHQv�mtX G2b T`Q#HĕK2b /Ƕ�+?2KBM2K2Mi ûi�B2Mi 7`û[m2Mib , `2i�`/b /2 THm@
bB2m`b �MMû2b- T2`i2b- BMi2`+2TiBQMb 2i pQHb /2 +Qm``B2`bX G2 i`�MbTQ`i /ǶmM
+�/2�m- �++QKT�;M�Mi H� H2ii`2- /QMM�Bi HB2m ¨ /2b �Dmbi2K2MibX G2 `?ûi2m`
GB#�MBQb 2M `�TTQ`i2 [m2H[m2b@mMb ,

Ŀ G� i2``2 2bi `2KTHB2 /2b K�`[m2b /Ƕ?QMM2m` [m2 H2b ?QKK2b
b2 T`Q/B;m2Mi 2Mi`2 2mt- bQmb H� 7Q`K2 /2 +�/2�mt 2i /2 T`ûb2Mib
/Ƕ?QbTBi�HBiû [mB +B`+mH2Mi /2 +Biû ¨ +Biû- /2 +�KT�;M2 ¨ +�KT�;M2-
2i /2b +�KT�;M2b �mt pBHH2bX G2b mMb bQMi H2b T`Q/mBib /2 H� +?�bb2-

1##2H2`
EQH#

S2``BM S�QHB@G�7�v2
*�T/2pBH� .2HK�B`2

:BQ�MMB

6Ƚ`bi
6`v h�F{+b 1##2H2`

6`v
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H2b �mi`2b H2b T`Q/mBib /2 HǶûH2p�;2X G2b b2MiB2`b 2i H2b `Qmi2b `2@
;Q`;2Mi /2 T�[m2ib- TQ`iûb ¨ /Qb /Ƕ?QKK2b Qm /2 #āi2bX ŀ

G2 i`�MbTQ`i T�` pQB2 i2``2bi`2- ¨ TB2/ Qm ¨ +?2p�H - /2p�Bi āi`2 H� MQ`K2-
/m KQBMb TQm` H2b /Bbi�M+2b +Qm`i2b 2i KQv2MM2bX *QKK2 H� i�BHH2 2i H2 TQB/b
/m +�/2�m +QM/BiBQMM�B2Mi bQM i`�MbTQ`i- H� THmT�`i /2b Q#D2ib 2MpQvûb ûi�B2Mi
�Bbûb ¨ K�MBTmH2` 2i TQmp�B2Mi �BMbB āi`2 TQ`iûb /�Mb mM b�+- āi`2 �++`Q+?ûb ¨
H� +2BMim`2 Qm ¨ H� b2HH2 /m +?2p�HX G� `�TB/Biû ûi�Bi mM �mi`2 7�+i2m` +`m+B�H
HQ`b[mǶQM i`�MbTQ`i�Bi T�` 2t2KTH2 /2b +�/2�mt �HBK2Mi�B`2b Tû`Bbb�#H2b Qm
/2b �MBK�mt b2MbB#H2b U2M+Q`2V pBp�MibX .Ƕ�mi`2b ûTBbiQHB2`b THmb BbQHûb ûi�B2Mi
+QMi`�BMib /ǶmiBHBb2` H� pQB2 K�`BiBK2 ,

Ŀ hQmi +2+B (H� H2ii`2)- 2M mM2 b2mH2 p2BHH2- i�M/Bb [m2 HǶQM /ûi�+?�Bi
H� +Q`/2 /m `Bp�;2 2i [m2 H2b K�`BMb +`B�B2Mi �p2+ mM2 T�`iB+mHBĕ`2
BMbBbi�M+2- D2 HǶ�B /B+iû 2M T�`H�Mi i`ĕb `�TB/2K2MiX ŀ

Cû`ƬK2 2M S�H2biBM2- +QKK2 /Ƕ�BHH2m`b �m;mbiBM 2M �7`B[m2- 2i H2m`b +Q`@
`2bTQM/�Mib- 7�Bb�B2Mi bQmp2Mi i`�MbTQ`i2` H2m`b H2ii`2b 2i T`ûb2Mib T�` pQB2
K�`BiBK2- T`BM+BT�H2K2Mi TQm` /2b `�BbQMb /2 `�TB/BiûX J�Bb BH M2 7�mi T�b
T`2M/`2 B+B H2b T�`QH2b /2 Cû`ƬK2 �m TB2/ /2 H� H2ii`2 , H� ?�i2 �p2+ H�[m2HH2 BH
/mi `û/B;2` b� H2ii`2 2bi [m2H[m2 T2m 2t�;û`û2 2i H2 #mi /2 HǶûTBbiQHB2` 2bi /2
T�`2` ¨ /Ƕûp2Mim2HH2b +`BiB[m2b `2H�iBp2b ¨ bQM bivH2X *2ii2 �iiBim/2 +QMbiBim2
[m�bBK2Mi mM iQTQb- T�`iB+mHB2` ¨ Cû`ƬK2- HmB [mB M2 b2K#H2 D�K�Bb �pQB` 2m
H2 i2KTb /Ƕû+`B`2X

*QM`BM;
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G2 /ûp2HQTT2K2Mi- [mB bmBp`� +2ii2 BMi`Q/m+iBQM b2 +QM+2Mi`2`� bm` HǶûim/2
/2b +�/2�mt /�Mb H2b +Q``2bTQM/�M+2b H�iBM2b /m KBHB2m /m Ao bBĕ+H2 2i Dmb@
[mǶ¨ H� KQ`i /2 :`û;QB`2 H2 :`�M/ UÞey9VX *2b #Q`M2b +?`QMQHQ;B[m2b MǶQMi
T�b ûiû }tû2b �`#Bi`�B`2K2Mi 2i H2 +?QBt /2 i`�p�BHH2` mMB[m2K2Mi �p2+ H2b
ûTBbiQHB2`b /2 HǶ�MiB[mBiû i�`/Bp2 2bi KQiBpû T`BM+BT�H2K2Mi T�` HǶBMi2MiBQM
/2 T`ûb2Mi2` mM +Q`Tmb +?`QMQHQ;B[m2K2Mi +Q?û`2MiX 1M 2z2i- H� Tû`BQ/2 T`û@
+û/�Mi HǶ�pĕM2K2Mi /2 *QMbi�MiBM 2bi `2H�iBp2K2Mi T�mp`2 2M bQm`+2b HBiiû@
`�B`2b 2i BH 7�m/`�Bi `2KQMi2` Dmb[mǶ�m A bBĕ+H2 �T`X CX@*X TQm` i`Qmp2` mM
+Q`Tmb ûTBbiQH�B`2 [mB K2MiBQMM2 /2b 2MpQBb /2 +�/2�mt +QKT�`�#H2b ¨ +2
[mǶQM i`Qmp2 ¨ T�`iB` /2 H� /2mtBĕK2 KQBiBû /m Ao bBĕ+H2X *2b ûTBbiQHB2`b
/m >�mi@1KTB`2- /QMi HǶ2t2KTH2 H2 THmb bB;MB}+�iB7 2bi SHBM2 H2 C2mM2 - QMi
;`�M/2K2Mi +QMi`B#mû ¨ HǶûi�#HBbb2K2Mi /2b MQ`K2b /m ;2M`2 ûTBbiQH�B`2 2i
+QMbiBim2Mi BM/m#Bi�#H2K2Mi /2b KQ/ĕH2b TQm` H2m`b bm++2bb2m`bX hQmi27QBb-
KāK2 bB T�` H2m` T`ûb2Mi�iBQM 2i H2m` +QMi2Mm- H2b H2ii`2b i�`/Bp2b `2bb2K#H2Mi
¨ +2HH2b /m A bBĕ+H2- H2 KQM/2 /�Mb H2[m2H ûpQHm�B2Mi H2m`b �mi2m`b 2bi `�/B@
+�H2K2Mi /Bzû`2Mi /2 H� `û�HBiû /�Mb H�[m2HH2 pBp�Bi SHBM2 H2 C2mM2X G2 +Q`Tmb
T`ûb2Miû B+B b2 7Q+�HBb2 /QM+ bm` H2b ûTBbiQHB2`b /2 HǶ�MiB[mBiû i�`/Bp2- 2M K2i@
i�Mi HǶ�++2Mi bm` H� Tû`BQ/2 jd8@8yy- [mB 2bi #B2M THmb `B+?2 2M bQm`+2b [m2 H2
bBĕ+H2 bmBp�MiX G2b +Q``2bTQM/�M+2b /m oA bBĕ+H2 b2`QMi �K2Mû2b THmb bTQ`�/B@
[m2K2Mi 2i 2M ;mBb2 /2 +QKT�`�BbQM- �}M /Ƕûp�Hm2` H2b ûp2Mim2HH2b +QMiBMmBiûb
�m@/2H¨ /2 H� +?mi2 /2 HǶ1KTB`2 `QK�BM /ǶP++B/2MiX

G� +Q``ûH�iBQM 2Mi`2 HǶûi�i /2 +QMb2`p�iBQM /ǶmM2 +Q``2bTQM/�M+2 2i H� T`û@
b2M+2 Qm MQM /2 +�/2�mt 2bi bB;MB}+�iBp2X 1M 2z2i- THmb H2 MQK#`2 /2 H2ii`2b
+QMb2`pû2b 2bi ûH2pû- THmb H� T`Q#�#BHBiû /Ƕv `2M+QMi`2` mM 2MpQB /2 +�/2�m
2bi ;`�M/X G2 ?�b�`/ p2mi [m2 H2 `2H2pû M2 +QMiB2MM2 }M�H2K2Mi [m2 H2b +QH@
H2+iBQMb ûTBbiQH�B`2b H2b THmb BKTQ`i�Mi2b 2M pQHmK2- 2i [mB bQMi 2M KāK2
i2KTb H2b KB2mt +QMMm2b 2i H2b THmb ûim/Bû2bX hQmi2b H2b ;`�M/2b +QHH2+iBQMb
H�iBM2b /2 H� }M /m Ao 2i /m T`2KB2` iB2`b /m o bBĕ+H2 };m`2Mi T�`KB

Gm/QHT?
Jöi?v
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H2 `2H2pû , +2HH2 /Ƕ�mbQM2- /2 avKK�[m2- /2 S�mHBM /2 LQH2- /Ƕ�K#`QBb2 /2
JBH�M- /Ƕ�m;mbiBM /Ƕ>BTTQM2 Qm 2M+Q`2 /2 Cû`ƬK2X GǶ2Mb2K#H2 /2b H2ii`2b
/2b ûpā[m2b ;�mHQBb /m o bBĕ+H2 � ûiû 2t�KBMû TQm` }M�H2K2Mi `2i2MB` H2b
+Q`TQ`� /Ƕ�pBi /2 oB2MM2- /2 _m`B+Bmb /2 GBKQ;2b 2i /2 aB/QBM2 �TQHHBM�B`2-
�BMbB [m2 [m2H[m2b H2ii`2b ûT�`b2b +QMb2`pû2b /�Mb H2 +Q`Tmb /Ƕ1m+?2`Bmb /2
GvQMX .Ƕ�mi`2b �TT�`�Bbb2Mi +QKK2 /2b /2biBM�i�B`2b- T�` 2t2KTH2 amHTB+2
aûpĕ`2 +?2x S�mHBM /2 LQH2- Qɍ H2 +QMi2Mm /2b H2ii`2b T2`/m2b T2mi 2M T�`iB2
āi`2 `2+QMbi`mBiX § +2b +QHH2+iBQMb- QMi 2M+Q`2 ûiû �DQmiû2b [m2H[m2b H2ii`2b
/Ƕ1MMQ/2 /2 S�pB2- /2 *�bbBQ/Q`2 2i /2 :`û;QB`2 H2 :`�M/- [mB T2`K2ii2Mi
/ǶûH�`;B` HǶûim/2 ¨ HǶAi�HB2 /m oA bBĕ+H2 2i /2 TQb2` H� [m2biBQM /ǶmM2 ûp2M@
im2HH2 +QMiBMmBiû /2b T`�iB[m2b /2 +QKKmMB+�iBQMX G2 +�/`2 ;ûQ;`�T?B[m2
2bi /ûi2`KBMû T�` HǶQ`B;BM2 2i H2b HB2mt /2 bûDQm` /2b ûTBbiQHB2`b 2i /2 H2m`b +Q`@
`2bTQM/�MibX AH bǶ�;Bi MQi�KK2Mi /2 HǶAi�HB2 �miQm` /2b ;`�M/b +2Mi`2b _QK2
2i JBH�M- /2 H� :�mH2 Kû`B/BQM�H2 2i /2 HǶ�[mBi�BM2- 2i /2 HǶ�7`B[m2- T�`iB@
+mHBĕ`2K2Mi H� T`QpBM+2 /Ƕ�7`B[m2 T`Q+QMbmH�B`2X aǶv �DQmi2Mi H� S�H2biBM2- H2
HB2m /2 bûDQm` T`BM+BT�H /2 Cû`ƬK2 /m`�Mi H� /2mtBĕK2 KQBiBû /2 b� pB2- 2i
HǶ1bT�;M2- Qɍ `ûbB/2Mi +2`i�BMb +Q``2bTQM/�Mib /2 S�mHBM /2 LQH2- /Ƕ�m;mbiBM
Qm 2M+Q`2 /2 Cû`ƬK2X

:mM/H�+?
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hQmb H2b ûTBbiQHB2`b `2i2Mmb B+B �TT�`i2M�B2Mi ¨ HǶûHBi2 /2 H2m` i2KTbX AHb
7�Bb�B2Mi T�`iB2 /m ;`QmT2 /2b T`BpBHû;Bûb [mB �p�Bi #ûMû}+Bû /ǶmM2 û/m+�@
iBQM bQB;Mû2 2i /ǶmM2 7Q`K�iBQM `?ûiQ`B[m2 2i HBiiû`�B`2 b2HQM H� i`�/BiBQM �M@
iB[m2X G2m`b 7�KBHH2b +QKTi�B2Mi �m MQK#`2 /2 +2HH2b bm{b�KK2Mi �Bbû2b
TQm` T2`K2ii`2 ¨ H2m` T`Q;ûMBim`2 /2 7�B`2 /2b ûim/2b 2i /Ƕ�++û/2` �mt TQbi2b
/2 HǶ�/KBMBbi`�iBQM KmMB+BT�H2 Qm BKTû`B�H2- 2ifQm 2++HûbB�biB[m2X G2ii`ûb 2i
/Qiûb /ǶmM2 +2`i�BM2 �miQ`Biû- H2b ûTBbiQHB2`b MǶ�TT�`i2M�B2Mi Mû�MKQBMb T�b
iQmb ¨ HǶĿ �`BbiQ+`�iB2 ŀX a�Mb `û2H û[mBp�H2Mi H�iBM- H2 i2`K2 Ŀ �`BbiQ+`�i2 ŀ
/ûbB;M2 mM K2K#`2 /2 HǶûHBi2 TQHBiB[m2- [mB iB`�Bi b2b `2p2Mmb /2 H� i2``2 [mǶBH
TQbbû/�BiX ZX �m`2HBmb avKK�+?mb 2i J2`QTBmb SQMiBmb S�mHBMmb- H2 7m@
im` S�mHBM /2 LQH2- /2b T`QT`Bûi�B`2b i2``B2Mb `B+?BbbBK2b 2i /2b+2M/�Mib /2
+QMbmHb 2i /2 T`û72ib- ûi�B2Mi #B2M /2b �`BbiQ+`�i2b b2HQM +2ii2 /û}MBiBQM- /2b@
iBMûb ¨ āi`2 Ŀ /2b oASb /ĕb H� M�Bbb�M+2 ŀX .Ƕ�mi`2b M2 TQmp�B2Mi +QKTi2`
bm` mM2 Q`B;BM2 7�KBHB�H2 �mbbB `2K�`[m�#H2 2i b2 T`ûb2Mi�B2Mi �m bûM�i +QKK2
/2b Ŀ ?QKK2b MQmp2�mt ŀX "B2M [m2 /ûi2Mi2m`b /2 iBi`2b T`2biB;B2mt- +2b bû@
M�i2m`b Ŀ MûQT?vi2b ŀ MǶ�m`�B2Mi D�K�Bb ûiû +QMbB/û`ûb +QKK2 /2b T�B`b T�`
[m2H[mǶmM +QKK2 avKK�[m2X AH MǶûi�Bi T�b `�`2 [mǶmM /û#mi /2 +�``Bĕ`2
/�Mb HǶ�/KBMBbi`�iBQM BKTû`B�H2 �Bi +QM/mBi THmb i�`/ ¨ HǶ2t2`+B+2 /ǶmM2 +?�`;2
2++HûbB�biB[m2 Ĝ i2H 7mi H2 +�b /Ƕ�K#`QBb2 /2 JBH�M- /2 aB/QBM2 �TQHHBM�B`2 Qm
/2 :`û;QB`2 H2 :`�M/X JāK2 bB +2`i�BMb `2MQMÏ�B2Mi ¨ mM2 T�`iB2 /2 H2m` 7Q`@
imM2- H� +mHim`2 HBiiû`�B`2- H2 `ûb2�m /2 `2H�iBQMb /BbiBM;mû2b 2i H2b T`�iB[m2b
bQ+B�H2b �`BbiQ+`�iB[m2b M2 /BbT�`�Bbb2Mi T�b TQm` �mi�MiX �BMbB- H� 7QM+iBQM
2++HûbB�biB[m2 2i HǶQ`B;BM2 �`BbiQ+`�iB[m2 /ǶmM ûpā[m2 M2 bǶ2t+Hm�B2Mi T�b Km@
im2HH2K2MiX .Ƕ�mi`2b 2M+Q`2 7�Bb�B2Mi /2b +?QBt /2 pB2 THmb `�/B+�mt- K�Bb
H2m`b T`�iB[m2b bQ+B�H2b KQMi`2Mi iQmi27QBb [mǶBHb M2 TQmp�B2Mi 2MiBĕ`2K2Mi

:2K2BM?�`/i
qB+F?�K "�/2H

�`M?2BK L�7 a�HxK�M "2+F- a+?QHx
� q�Hi2` _2#2MB+?

*�K2`QM

a�HxK�M

*�K2@
`QM

"�/2H
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`2MB2` H2m`b Q`B;BM2bX 1M}M- �m b2BM /m +Q`Tmb- �m;mbiBM 2i Cû`ƬK2 +QMbiB@
im2Mi +H�B`2K2Mi /2b 2t+2TiBQMb- +�` BHb MǶ�TT�`i2M�B2Mi MB T�` H2m`b Q`B;BM2b-
MB T�` H2m`b Ŀ +�``Bĕ`2b ŀ �m ;`QmT2 �`BbiQ+`�iB[m2 2i bûM�iQ`B�HX :`�+2 ¨ H2m`b
i`�p�mt HBiiû`�B`2b 2i H2m` `2MQKKû /ǶBMi2HH2+im2Hb- BHb ûi�B2Mi +2T2M/�Mi 2M
+QMi�+i �p2+ H2b ;`�M/b /2 H2m` ûTQ[m2X G� K�MBĕ`2 /QMi H2 bi�imi /2 +2b /2mt
T2`bQMM�;2b b2 `ûT2`+mi�Bi bm` H2m`b T`�iB[m2b /2 +QKKmMB+�iBQM 2i bm` H2b
+�/2�mt [mǶBHb 2MpQv�B2Mi Qm `2+2p�B2Mi- +QMbiBim2`� mM2 [m2biBQM 2bb2MiB2HH2
/m /ûp2HQTT2K2MiX

_2bi2 ¨ TQb2` H� [m2biBQM /ǶmM2 ûp2Mim2HH2 bTû+B}+Biû /2 HǶûTBbiQHB2` +?`û@
iB2MX .ĕb H2 /û#mi- ¨ HǶBK�;2 /2 H2m`b +QKT�i`BQi2b- H2b +?`ûiB2Mb miBHBbĕ`2Mi H�
H2ii`2 +QKK2 KQv2M /Ƕû/B}+�iBQM 2i /ǶQ`;�MBb�iBQM /2 H2m`b +QKKmM�miûbX
AHb /ûp2HQTTĕ`2Mi �m +Qm`b /2b bBĕ+H2b mM p�bi2 `ûb2�m /2 +QKKmMB+�iBQM- bB
#B2M [m2 H� T`�iB[m2 ûTBbiQH�B`2 ûi�Bi iQmi �mbbB `ûT�M/m2 /�Mb H2b KBHB2mt
+?`ûiB2Mb [m2 T�ś2Mb /m`�Mi H� Tû`BQ/2 +QMbB/û`û2X 1M 2z2i- /Bzû`2M+B2` 7QM@
/�K2Mi�H2K2Mi /2b H2ii`2b Ŀ MQM +?`ûiB2MM2b ŀ /2 H2ii`2b Ŀ +?`ûiB2MM2b ŀ MǶ�
T�b /2 b2Mb +QM+2`M�Mi HǶ�MiB[mBiû- 2i +2 TQm` THmbB2m`b `�BbQMbX G� /û}MB@
iBQM- H2 7Q`KmH�B`2 2i H2b +Q/2b [mǶmM2 H2ii`2 /2p�Bi `2bT2+i2`- b2 `�ii�+?�B2Mi
/B`2+i2K2Mi ¨ H� `?ûiQ`B[m2 +H�bbB[m2 2i 7�Bb�B2Mi H�`;2K2Mi mM�MBKBiû T�`@
KB /2b ûTBbiQHB2`b �v�Mi #ûMû}+Bû /ǶmM2 û/m+�iBQM �M�HQ;m2X G2b H2ii`2b /2
HǶ�`BbiQ+`�i2 �[mBi�BM aB/QBM2 �TQHHBM�B`2 TQbbĕ/2Mi 2M 2z2i THmb /2 TQBMib
+QKKmMb �p2+ H2 +Q`Tmb /2 SHBM2 H2 C2mM2 Qm +2HmB /m bûM�i2m` T�ś2M avK@
K�[m2 [mǶ�p2+ +2HmB /Ƕ�K#`QBb2 /2 JBH�M Qm /2 Cû`ƬK2X G2b i?ûK�iB[m2b
�#Q`/û2b p�`B2Mi ûpB/2KK2Mi 2i T2`bQMM2 M2 bǶûiQMM2`� [mǶmM ûpā[m2 +?`û@
iB2M /m oA bBĕ+H2 �Bi 2m /Ƕ�mi`2b T`ûQ++mT�iBQMb [mǶmM bûM�i2m` /2 H� }M
/m Ao bBĕ+H2- +2 [mB b2 `2~ĕi2 /Bzû`2KK2Mi /�Mb H2m`b H2ii`2bX *2`i�BMb QMi
TQbimHû mM2 Ŀ BMp2MiBQM /2 H� H2ii`2 +?`ûiB2MM2 ŀ /m`�Mi HǶ�MiB[mBiû i�`/Bp2-
bTû+B�H2K2Mi bQmb H� THmK2 /2 S�mHBM /2 LQH2X *2HH2@+B b2 +�`�+iû`Bb2`�Bi
T�` mM2 `27Q`KmH�iBQM /2 H� T`�iB[m2 ûTBbiQH�B`2 i`�/BiBQMM2HH2 2M BMi`Q/mB@
b�Mi /2b T`BM+BT2b i?ûQHQ;B[m2b `ûpQHmiBQMM�B`2b- MQi�KK2Mi HǶ�KBiBû +QKK2
H2 `2~2i /2 HǶ�KQm` /BpBM 2i HǶQKMBT`ûb2M+2 /2 .B2m- [mB b2 `ûT2`+mi2Mi bm`
H� +QM+2TiBQM /2 HǶû+?�M;2 /2 H2ii`2bX "B2M [mǶBMiû`2bb�Mi2 2i bȿ`2K2Mi p`�B@
b2K#H�#H2 +?2x +2`i�BMb ûTBbiQHB2`b- QM M2 T2mi +QMbi�i2` MB mM2 /BzmbBQM- MB
mM2 bm`pBp�M+2 /2 +2 +QM+2Ti BMMQp�MiX 1M}M- H� `2+?2`+?2 `û+2Mi2 bQmHB;M2
/2 THmb 2M THmb H2 7�Bi [m2 H2b 7`QMiBĕ`2b `2HB;B2mb2b 2Mi`2 H2 +?`BbiB�MBbK2 2i
b2b /Bzû`2Mib +Qm`�Mib i�`/Q@�MiB[m2b- 2i H2 T�;�MBbK2 M2 bQMi T�b �mbbB T`Q@
MQM+û2b [m2 HǶQM � HQM;i2KTb 2m i2M/�M+2 ¨ H2 +`QB`2X G2 ;2M`2 ûTBbiQH�B`2

a+?M2B/2` JBi+?2HH
J�`Fb+?B2b a+?`ƴ/2`
*QMv#2�`2 1##2H2`
*�K2`QM CQM2b a{;?v a�HxK�M h2bi�
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MǶ� T`Q#�#H2K2Mi T�b +QMMm /2 +?�M;2K2Mib `�/B+�mt �p2+ HǶ�{`K�iBQM /m
+?`BbiB�MBbK2 2i +2 i`�p�BH M2 /Bzû`2M+B2 T�b 7QM/�K2Mi�H2K2Mi mM2 H2ii`2
Ŀ +?`ûiB2MM2 ŀ /ǶmM2 H2ii`2 Ŀ T�ś2MM2 ŀ- mM +?QBt H�`;2K2Mi `2~ûiû /�Mb H�
+QM+2Tim�HBb�iBQM i?ûK�iB[m2 /2b T�`iB2bX

*2ii2 BMi`Q/m+iBQM b2`� bmBpB2 T�` mM /ûp2HQTT2K2Mi 2M [m�i`2 T�`iB2b
/QMi BH +QMpB2Mi ¨ T`ûb2Mi /Ƕû+H�B`2` HǶQ`;�MBb�iBQMX *QKK2 H2b T`Q#HûK�@
iB[m2b ûMQM+û2b THmb ?�mi H2 bm;;ĕ`2Mi- /2mt �t2b K�D2m`b bi`m+im`2Mi +2ii2
ûim/2X .�Mb mM T`2KB2` i2KTb- HǶ2MpQB /ǶmM +�/2�m b2`� BMi2`T`ûiû +QKK2 mM
�+i2 /2 +QKKmMB+�iBQM /QMi BH bǶ�;B`� /Ƕ�M�Hvb2` H2b +�`�+iû`BbiB[m2b T`BM+B@
T�H2b , QM B/2MiB}2`� H2b �+i2m`b- H� bBim�iBQM- H2 Kû/B� 2i HǶBM7Q`K�iBQM i`�Mb@
KBb2 TQm` K2bm`2` 2MbmBi2 HǶ2{+�+Biû /m TQ`i2m` /2 K2bb�;2X SmBb- /�Mb mM
/2mtBĕK2 i2KTb- H2b BM7Q`K�iBQMb /û;�;û2b /2 +2ii2 ûi�T2 �M�HviB[m2 T2`@
K2ii`QMi /Ƕ�#Q`/2` H� 7QM+iBQM Kû/B�iB[m2 /2b +�/2�mt 2M ûi�#HBbb�Mi mM2
+Q``ûH�iBQM 2Mi`2 H2 +?QBt /2 HǶQ#D2i 2MpQvû 2i H� KQiBp�iBQM /2 HǶûK2ii2m` U`2@
T`ûb2Mi�iBQMV- 2Mi`2 HǶQ#D2i 2i H2 /2biBM�i�B`2 U+QKKmMB+�iBQMV 2i }M�H2K2Mi
2Mi`2 H2b T`Qi�;QMBbi2b UBMi2`�+iBQMVX G2 /ûp2HQTT2K2Mi b2 T`ûb2Mi2`� /QM+
/2 H� K�MBĕ`2 bmBp�Mi2X

G� T`2KBĕ`2 T�`iB2 THQM;2`� /B`2+i2K2Mi /�Mb H� bT?ĕ`2 bQ+BQ@TQHBiB[m2
2M b2 7Q+�HBb�Mi bm` H2 `ƬH2 /2b +�/2�mt BMi2`T2`bQMM2Hb /�Mb H� +QKKmMB@
+�iBQM bûM�iQ`B�H2 ¨ H� HmKBĕ`2 /2b +Q``2bTQM/�M+2bX AH 2bi 7QM/�K2Mi�H /2
MQi2` [m2 +2mt@+B �TT�`�Bbb2Mi mMB[m2K2Mi /�Mb H� +QHH2+iBQM ûTBbiQH�B`2 /2
ZmBMimb �m`2HBmb avKK�+?mb- /QMi H2 +m`bmb ?QMQ`mK T2`bQMM2H 2i +2HmB /2
bQM }Hb J2KKBmb- K�Bb û;�H2K2Mi +2mt /2 b2b +Q``2bTQM/�Mib bQMi TQM+imûb
T�` HǶ2MpQB /ǶmM ;`�M/ MQK#`2 /2 +�/2�mt T`2biB;B2mtX lM2 T�`iB+mH�`Biû /2
+2ii2 T`2KBĕ`2 T�`iB2 `ûbB/2 /�Mb H2 7�Bi [m2 H2b +�/2�mt K2MiBQMMûb /�Mb
H2b H2ii`2b bvKK�[mB2MM2b i`Qmp2Mi H2m` i`�/m+iBQM K�iû`B2HH2X 1M 2z2i- mM
MQK#`2 bB;MB}+�iB7 /ǶQ#D2ib [m2 HǶQM T2mi `�TT`Q+?2` /2 H� bQm`+2 û+`Bi2- QMi
Tm āi`2 +QMb2`pûb 2i b2 T`āi2Mi ¨ mM2 ûim/2 +QKT�`�iBp2X G� `û+2TiBQM 2i
H2b 2MpQBb /2 +�/2�mt /2 avKK�[m2 ¨ HǶQ++�bBQM /2 HǶ2Mi`û2 2M +?�`;2 /2b
K�;Bbi`�im`2b bǶBMb+`Bp2Mi /�Mb H� T`�iB[m2 bQ+B�H2 Ŀ MQ`K�H2 ŀ /2 HǶ�`BbiQ+`�@
iB2 bûM�iQ`B�H2 2i T2`K2ii2Mi /Ƕ�TT`û+B2` H2b BMi2`�+iBQMb �m b2BM /m ;`QmT2
/QKBM�Mi ¨ H� }M /m Ao bBĕ+H2- iQmi +QKK2 H� bi`�iû;B2 /2 +QKKmMB+�iBQM
T`QT`2 �mt avKK�+?BX

J�`Fb+?B2b
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�T`ĕb H2b Kû/B�b /2 H� Ŀ +QKKmMB+�iBQM TQHBiB[m2 ŀ- [mB M2 `2T`ûb2Mi2Mi
[mǶmM2 T�`iB2 �bb2x `û/mBi2 /2b 2MpQBb /2 +�/2�mt- QM bǶBMiû`2bb2`� /�Mb mM2
/2mtBĕK2 T�`iB2 ¨ H� bT?ĕ`2 /2 HǶQiBmKX 1M 2z2i- H2b Kû/B�b +�`�+iû`BbiB[m2b
/2b �+iBpBiûb /2 HǶQiBmK- +2 i2KTb HB#`2 [mB b2 /BbiBM;m�Bi /2b /2pQB`b /m M2;Q@
iBmK - �TT�`�Bbb2Mi 2M MQK#`2 +QMbB/û`�#H2 /�Mb H2b +Q``2bTQM/�M+2bX *2+B
2bi /ȿ 2M T�`iB2 �m 7�Bi [m2 HǶ2Mi`2iB2M KāK2 /ǶmM2 +Q``2bTQM/�M+2 M2 `2H2p�Bi
T�b /m KQM/2 Ŀ /2b �z�B`2b ŀ- K�Bb Dmbi2K2Mi /m /QK�BM2 /2 HǶQiBmKX �BMbB-
BH M2 b2K#H2 T�b ûiQMM�Mi [m2 H2b +�/2�mt `2H2p�Mi /2 HǶQiBmK �TT�`�Bbb2Mi
/�Mb H2b H2ii`2b- 2i iûKQB;M2Mi /m bivH2 /2 pB2 /2b �`BbiQ+`�i2bX S�`i�;2`
H2 ;Qȿi TQm` /2b T`Q/mBib Hmtm2mt 2i 7�B`2 �TT2H �mt HQBbB`b +QKKmMb T�`
/2b +�/2�mt +?QBbBb �p2+ bQBM +QMbiBim�B2Mi /2b bB;M2b 7Q`ib /Ƕ�TT�`i2M�M+2 2i
/2 +Q?ûbBQM /m ;`QmT2X Pz`B` /2b +�/2�mt �HBK2Mi�B`2b Hmtm2mt b2K#H2 #B2M
`2H2p2` /2 H� bQ+B�#BHBiû ?�#Bim2HH2 /2 HǶ�`BbiQ+`�iB2 /2 H� }M /m Ao bBĕ+H2-
K�Bb �mbbB /2 H� /2mtBĕK2 KQBiBû /m o bBĕ+H2- ¨ mM2 ûTQ[m2 Qɍ H2b T`û+2Ti2b
+?`ûiB2Mb /2 T�`+BKQMB2 2i /Ƕ�#bi2MiBQM ûi�B2Mi /ûD¨ #B2M /Bzmbûb /�Mb H2b
+Qm+?2b bmTû`B2m`2bX

G� i`QBbBĕK2 T�`iB2 T`ûb2Mi2`� 2MbmBi2 H� `ûTQMb2 /m KQmp2K2Mi KQM�+�H
+?`ûiB2M ¨ H� i`�/BiBQM /2b 2MpQBb /2 +�/2�mtX S�` +?�M+2- BH 2bi TQbbB#H2 /ǶQ#@
b2`p2` ¨ i`�p2`b H� +Q``2bTQM/�M+2 /2 S�mHBM /2 LQH2 mM2 +QMiBMmBiû 2Mi`2 H2b
T`�iB[m2b /ǶQz`B` /2 HǶ�`BbiQ+`�i2 �p�Mi b� +QMp2`bBQM `�/B+�H2 2i HǶ�/�Ti�iBQM
/2 +2b /2`MBĕ`2b ¨ b� MQmp2HH2 pB2 KQM�biB[m2X PM �bbBbi2 ¨ mM2 `2+?2`+?2
/2 Kû/B�b- THmb Qm KQBMb T2`7Q`K�Mib b2HQM H2b +B`+QMbi�M+2b- +�T�#H2b /2
pû?B+mH2` H� MQmp2HH2 bTB`Bim�HBiû +?`ûiB2MM2X GǶBMi2`T`ûi�iBQM �HHû;Q`B[m2 /2b
+�/2�mt /2pB2Mi �HQ`b mM 2t2`+B+2 ¨ T�`i 2MiBĕ`2- [mB i`Qmp2 bQM �TQ;û2 /�Mb
H2b û+?�M;2b ûTBbiQH�B`2b 2Mi`2 HǶ�b+ĕi2 Cû`ƬK2 2i H2b /�K2b /2 HǶ�`BbiQ+`�iB2
`QK�BM2- [mB b2 HBp`�B2Mi ¨ /2 `û2Hb D2mt /ǶûMB;K2bX 1M}M- /�Mb H2b KBHB2mt

:QM+�Hp2b

"Qm`/B2m

6`2vi�;

CQQb2M q�bxBMF
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+?`ûiB2Mb T`Q+?2b /m KQM�+?BbK2- mM Ŀ MQmp2�m ŀ Kû/B� - /QMi BH 2bi TQb@
bB#H2 /2 bmBp`2 H� i`�+2 Dmb[mǶ¨ H� }M /m oA bBĕ+H2- bǶBKTQb2`�X

1M}M- mM2 /2`MBĕ`2 T�`iB2 �#Q`/2`� H� [m2biBQM /2b +�/2�mt /2 HBp`2bX
lM �bT2+i BKTQ`i�Mi /2 HǶ�miQT2`+2TiBQM /2 HǶûHBi2 Ŀ BMi2HH2+im2HH2 ŀ `ûbB/�Bi
/�Mb bQM û/m+�iBQM 2i b� +mHim`2 +QKKmM2- mM i?ĕK2 [mB Q++mT�Bi mM2 TH�+2
T`BKQ`/B�H2 /�Mb H2b +Q``2bTQM/�M+2b i�`/Q@�MiB[m2bX G� H2ii`2 2M i�Mi [m2
i2HH2 ûi�Bi /ûD¨ T2`Ïm2 +QKK2 mM KQv2M /2 KQMi`2` bQM û`m/BiBQM- HǶ2MpQB /ǶmM
û+`Bi bmTTHûK2Mi�B`2 K�MB72bi�Bi /Ƕ�mi�Mi THmb bQM �ii�+?2K2Mi �mt #2HH2b
H2ii`2bX G2b ûTBbiQHB2`b@û+`Bp�BMb MǶ?ûbBi�B2Mi T�b ¨ /Bzmb2` H2m`b ƾmp`2b �mT`ĕb
/2 H2m`b +Q``2bTQM/�Mib- [mB ¨ H2m` iQm` b2 +?�`;2�B2Mi /2 H� `2T`Q/m+iBQM 2i
/2 H� /Bbi`B#miBQM /2b HBp`2bX J�Bb QM Qz`�Bi �mbbB /2b Ŀ +H�bbB[m2b ŀ /2 H�
HBiiû`�im`2 �MiB[m2 [mB MǶ�p�B2Mi T�b T2`/m H2m` �miQ`Biû 7�+2 �m +?`BbiB�MBbK2-
/QMi H2b 7QM/2K2Mib 2i H� /BzmbBQM bǶ�TTmv�B2Mi i`ĕb H�`;2K2Mi bm` H� +mHim`2
/m HBp`2X Jû/B� /2 HǶ�TT�`i2M�M+2 �mUtV ;`QmT2UbV- KQv2M /2 `2T`ûb2Mi�iBQM
�mT`ĕb /2b +QMi2KTQ`�BMb 2i bmTTQ`i TQm` +QMbi`mB`2 mM2 `2MQKKû2 7mim`2- H2
HBp`2 ûi�Bi H2 +�/2�m T�` 2t+2HH2M+2 [m2 iQmb H2b ûTBbiQHB2`b /m +Q`Tmb 2MpBb�;û
Qz`�B2Mi pQHQMiB2`b ¨ H2m`b +Q``2bTQM/�MibX
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Āi`2 MQKKû ¨ HǶ2t2`+B+2 /ǶmM2 K�;Bbi`�im`2 ûi�Bi 2M+Q`2 ¨ H� }M /m Ao
bBĕ+H2 mM ?QMM2m` [mB p�HQ`Bb�Bi +QMbB/û`�#H2K2Mi H2 /B;MBi�B`2 2i bQM 2MiQm@
`�;2X �ii2BM/`2 H2 +QMbmH�i- H2 bQKK2i /m +m`bmb ?QMQ`mK /QMi H2 T`2biB;2
ûi�Bi `2biû BMi�+i- +QMbiBim�Bi HǶmM /2b Q#D2+iB7b T`BM+BT�mt /2b 7�KBHH2b �`Bb@
iQ+`�iB[m2b i�`/Q@�MiB[m2bX GǶ2Mi`û2 2M +?�`;2 ûi�Bi mM ûpĕM2K2Mi +ûHû#`û
2M ;`�M/2 TQKT2- Q`;�MBbû 2i }M�M+û T�` H2 K�;Bbi`�i- [mB +QKKmMB[m�Bi
�BMbB HǶQ#i2MiBQM /2 bQM Q{+2 ¨ b2b T�B`b +QKK2 �m T2mTH2X GǶBKT�+i /2 +2b
72biBpBiûb �p�Bi mM2 BKTQ`i�M+2 +`m+B�H2 TQm` H� `2MQKKû2 2i HǶ�p2MB` /2 H�
7�KBHH2 /m +�M/B/�iX LQM b2mH2K2Mi /m +QMbmH K�Bb iQmi bTû+B�H2K2Mi /2b
T`ûi2m`b 2i /2b [m2bi2m`b- QM �ii2M/�Bi HǶQ`;�MBb�iBQM /2 bT2+i�+H2b �m +B`[m2
�++QKT�;Mû2 /ǶmM2 i`�/BiBQMM2HH2 /Bbi`B#miBQM /2 +�/2�mtX *?QBbBb bQB;M2m@
b2K2Mi- +2b /2`MB2`b ;`�iB}�B2Mi H2b bT2+i�i2m`b �m +B`[m2- H2b BMpBiûb /2 ?�mi
`�M;- T`ûb2Mib ¨ H� 7āi2- K�Bb �mbbB H2b �#b2Mib [mB ûi�B2Mi ?QMQ`ûb � TQbi2`BQ`B
/2 +�/2�mt +QKKûKQ`�iB7b /2 HǶûpĕM2K2MiX

Lû p2`b j9y- ZX �m`2HBmb avKK�+?mb 1mb2#Bmb MǶ�TT�`i2M�Bi T�b ¨ H�
pB2BHH2 �`BbiQ+`�iB2 bûM�iQ`B�H2- K�Bb ¨ mM2 7�KBHH2 /2 +H�`BbbBK2b ûH2pû2 bQmb

"�/2H
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H2 `ĕ;M2 /2 *QMbi�MiBMX o2`b jdy- avKK�[m2 ûTQmb2 _mbiB+B�M�- H� }HH2 /m
bûM�i2m` P`}imbX G2 +QmTH2 2mi /2mt 2M7�Mib ¨ [mBMx2 �Mb /ǶBMi2`p�HH2X Lû2
2M jdR- HǶ�ŗMû2 7mi K�`Bû2 �m }Hb /2 LB+QK�[m2 6H�pB2MX G2 b2+QM/- ZX 6�@
#Bmb J2KKBmb avKK�+?mb- ûi�Bi �BMbB /ǶmM2 [mBMx�BM2 /Ƕ�MMû2b THmb D2mM2
[m2 b� bƾm`X J�`Bû �p2+ mM2 T2iBi2@}HH2 /2 LB+QK�[m2 6H�pB2M- J2KKBmb
i`�MbK2ii`� H2 MQK /2b avKK�+?B �mt ;ûMû`�iBQMb 7mim`2bX

�m KBHB2m /2b �MMû2b jey- H2 D2mM2 avKK�[m2 2Mi`2 /�Mb HǶ�/KBMBbi`�@
iBQM BKTû`B�H2 2i 2bi 2MpQvû ¨ h`āp2b ¨ H� }M /2 H� /û+2MMB2 TQm` `2K2ii`2
HǶQ` Q#H�i`B+2 �m T`BM+2X § +2ii2 Q++�bBQM- BH T`QMQM+2 /2mt T�Mû;v`B[m2b- 2M
HǶ?QMM2m` /2 o�H2MiBMB2M A 2i /2 :`�iB2M- 2i BH 7�Bi H� +QMM�Bbb�M+2 /Ƕ�m@
bQM2- H2 T`û+2Ti2m` /m D2mM2 �m;mbi2X .2 `2iQm` 2M Ai�HB2- BH 2t2`+2 mM2 bû`B2
/2 +?�`;2b KBM2m`2b �p�Mi /2 b2 TH�+2` ¨ H� iāi2 /m T�`iB [mB bQHHB+Bi�Bi 2M p�BM
H2 `ûi�#HBbb2K2Mi /2 HǶ�mi2H /2 H� oB+iQB`2 /�Mb H� +m`B2 `QK�BM2X *2 +QM~Bi
+ûHĕ#`2- [mB HǶQTTQb�Bi T`BM+BT�H2K2Mi ¨ HǶûpā[m2 /2 JBH�M- �K#`QBb2- � bQm@
p2Mi ûiû �p�M+û +QKK2 mM �`;mK2Mi /m /2`MB2` `2MQmp2�m /m T�;�MBbK2 Ĝ
mM2 BMi2`T`ûi�iBQM �mDQm`/Ƕ?mB H�`;2K2Mi Mm�M+û2X § HǶûiû j39- avKK�[m2
/2pB2Mi T`û72i /2 H� oBHH2X :`�+2 �mt `2H�iBQM2b - H2b ûTBbQ/2b /2 bQM �/KB@
MBbi`�iBQM /2 _QK2 bQMi #B2M +QMMmbX �v�Mi `2DQBMi H2 +�KT /2 HǶmbm`T�i2m`
J�tBKmb 2M j3d- BH 2bi ;`�+Bû bmBi2 ¨ H� pB+iQB`2 /2 h?ûQ/Qb2X �m +Qm`b /2
HǶ�MMû2 jNy- avKK�[m2 `2;�;M2 H� 7�p2m` /2 HǶ2KT2`2m` 2i 2bi MQKKû +QMbmH
Q`/BM�B`2 TQm` jNRX § H� T`Bb2 /2 TQmpQB` /Ƕ1m;2MBmb 2M P++B/2Mi- avKK�[m2
b2 KQMi`2 THmb T`m/2Mi 2M b2 i2M�Mi ¨ HǶû+�`i /2b �z�B`2b TQHBiB[m2b- 2i H�Bbb2

SH`2 R

a22+F *�HHm
SH`2 R S�b+?Qm/ aQ;MQ aQ;MQ

SH`2 R

EH2BM _Qb2M
1p2M2TQ2H *�K2`QM *?2M�mHi

_2#2MB+? w2Hx2`
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�;B` bQM �KB LB+QK�[m2 6H�pB2MX § +2ii2 Tû`BQ/2- bQM }Hb J2KKBmb 2bi ûHm
[m2bi2m` TQm` HǶ�MMû2 jNj i�M/Bb [m2 bQM ;2M/`2- LB+QK�[m2 6H�pB2M BmMBQ`-
ûi�Bi H2 T`û72i /2 H� oBHH2X �T`ĕb H� /2biBimiBQM /2 HǶmbm`T�i2m`- avKK�[m2
b2 `2iB`2 /2b �z�B`2b TQHBiB[m2b 2i ƾmp`2 T`BM+BT�H2K2Mi TQm` H� +�``Bĕ`2 /2
bQM }HbX § +Ƭiû /2 b2b /Bb+Qm`b 2i T�Mû;v`B[m2b- avKK�[m2 7mi HǶ�mi2m` /ǶmM2
`B+?2 +Q``2bTQM/�M+2X Sm#HBû2 /2 K�MBĕ`2 TQbi?mK2 T�` J2KKBmb- [m2H[m2b
�MMû2b b2mH2K2Mi �T`ĕb H� KQ`i /2 bQM Tĕ`2 UÞ9ykV- HǶû/BiBQM /2b H2ii`2b �p�Bi
/ûD¨ ûiû T`ûT�`û2 ¨ HǶ�p�M+2- �m KQBMb 2M T�`iB2- T�` bQM �mi2m`X _2;`QmTû2b
T�` /2biBM�i�B`2b- mM +?QBt /2 THmb /2 Nyy H2ii`2b � �BMbB ûiû i`�MbKBbX

G� +Q``2bTQM/�M+2 /2 avKK�[m2- /QMi H2 +m`bmb ?QMQ`mK T2`bQMM2H K�Bb
bm`iQmi +2HmB /2 bQM }Hb J2KKBmb 2bi K�`[mû T�` HǶ2MpQB /ǶmM ;`�M/ MQK#`2
/2 +�/2�mt T`2biB;B2mt- +QMbiBim2`� H� bQm`+2 T`BM+BT�H2 /2 +2ii2 T`2KBĕ`2
T�`iB2X �p2+ +2H�- mM MQK#`2 bB;MB}+�iB7 /ǶQ#D2ib [m2 HǶQM T2mi `�TT`Q+?2`
/2b H2ii`2b /2 avKK�[m2- QMi Tm āi`2 +QMb2`pûb /2TmBb HǶ�MiB[mBiû 2i b2
T`āi2Mi ¨ mM2 ûim/2 +QKT�`�iBp2X *2b /2`MB2`b- /QMi H2b THmb +ûHĕ#`2b bQMi
bȿ`2K2Mi +2 [m2 HǶQM � �TT2Hû H2b Ŀ /BTiv[m2b +QMbmH�B`2b ŀ - QMi /ûD¨ 7�Bi
HǶQ#D2i /ǶmM ;`�M/ MQK#`2 /Ƕ�M�Hvb2b 2M �`+?ûQHQ;B2 2i 2M ?BbiQB`2 /2 HǶ�`iX
Lû�MKQBMb- +2H� p�mi H� T2BM2 /2 H2b `û2t�KBM2` ¨ H� HmKBĕ`2 /2 HǶ�TT`Q+?2
Kû/B�iB[m2 +?QBbB2 /�Mb +2 i`�p�BH- 2M K2ii�Mi H2b �+i2b /2b avKK�+?B- #B2M
�++2bbB#H2b ¨ i`�p2`b H� +Q``2bTQM/�M+2 /m Tĕ`2- �m +2Mi`2 /2 HǶûim/2X Zm2HH2
ûi�Bi H� 7QM+iBQM +QKKmMB+�iBp2 /2b +�/2�mt /Bbi`B#mûb T�` H2 K�;Bbi`�i \ §
[m2HH2b û+?2HH2b +2b Kû/B�b �;Bbb�B2Mi@BHb 2i [m2Hb ûi�B2Mi H2b K2bb�;2b pû?B+m@
Hûb \ *QKK2Mi H� bi`�iû;B2 +QKKmMB+�iBp2 /2b avKK�+?B b2 `ûT2`+mi�@i@2HH2
bm` H� `2T`ûb2Mi�iBQM /2 H� 7�KBHH2 �m b2BM /m ;`QmT2 �`BbiQ+`�iB[m2 \ SQm` `û@
TQM/`2 ¨ +2b [m2biBQMb- QM T`Q+û/2`� +?`QMQHQ;B[m2K2MiX G2b +�/2�mt +QMbm@
H�B`2b `û+2TiBQMMûb 2i 2MpQvûb T�` avKK�[m2 T2M/�Mi H� Tû`BQ/2 j3y@jNR
b2`QMi i`�Biûb �m /û#mi /m T`2KB2` +?�TBi`2 URXRVX SmBb- H2b K�;Bbi`�im`2b /2

SH`2 R
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J2KKBmb- bm` H2b[m2HH2b H� +Q``2bTQM/�M+2 HBp`2 /2b BM7Q`K�iBQMb #B2M THmb
TQmbbû2b- b2`QMi ûim/Bû2b /2 THmb T`ĕbX GǶQ`;�MBb�iBQM /2b bT2+i�+H2b [m2 H2b
avKK�+?B Qz`2Mi �m T2mTH2 ¨ /2mt `2T`Bb2b b2`QMi HǶQ#D2i /2 H� /2mtBĕK2
T�`iB2 /m +?�TBi`2 URXk@RXjVX G2 7�Bi [m2 H2b bT2+i�+H2b `2T`ûb2Mi�B2Mi /ǶmM2
T�`i mM2 T`2bi�iBQM Q#HB;�iQB`2 �bbQ+Bû2 ¨ H� K�;Bbi`�im`2 2i- /Ƕ�mi`2 T�`i- mM
+�/2�m TQm` H2b ?�#Bi�Mib /2 H� +Biû- `2bbQ`i /m i2`K2 H�iBM KmM2`� [mB pû?B@
+mH2 2M 2z2i +2 /Qm#H2 b2MbX G2b bT2+i�+H2b /QMM�B2Mi HB2m ¨ /2b /Bbi`B#miBQMb
/2 +�/2�mt- BM/BbbQ+B�#H2b /2 HǶûpĕM2K2Mi HmB@KāK2X G2b /2biBM�i�B`2b ûi�B2Mi
�mbbB #B2M H2b bT2+i�i2m`b �m +B`[m2 URXjXkV [m2 H2b BMpBiûb /2 ?�mi `�M; ?Q@
MQ`ûb T�` /2b +�/2�mt +QKKûKQ`�iB7b /2 HǶûpĕM2K2Mi- [mB 72`QMi HǶQ#D2i /m
/2mtBĕK2 +?�TBi`2 UkXR@kX9VX

G� /Bbi`B#miBQM /2 +�/2�mt ¨ HǶQ++�bBQM /2 HǶ2Mi`û2 2M +?�`;2 /ǶmM +QMbmH
ûi�Bi mM2 T`�iB[m2 mbm2HH2 ¨ H� }M /m Ao bBĕ+H2- +QKK2 BH `2bbQ`i /ǶmM2 bû`B2 /2
H2ii`2b /2 avKK�[m2 û+`Bi2b 2Mi`2 j3y 2i jNRX lM2 H2ii`2 �/`2bbû2 ¨ 6H�pBmb
av�;`Bmb 2bi +�`�+iû`BbiB[m2 ¨ +2i û;�`/ ,

Ŀ hQmb H2b +�/2�mt [m2 pQmb �p2x Qz2`ib �mt T2`bQMM2b T`ûb2Mi2b
b2K#H2Mi �pQB` ûiû /Bbi`B#mûb T�` +Qm`iQBbB2X LQmb- [m2 /2b T`û@
Q++mT�iBQMb #B2M /Bzû`2Mi2b `2i2M�B2Mi HQBM /2b 7āi2b +QMbmH�B`2b-
�pQMb `2Ïm HǶ?QKK�;2 /2 HǶ�KBiBû- MQM H2 T`Bt /2 MQi`2 T�`iB+BT�@
iBQMX C2 pQmb 2tT`BK2 /QM+ K2b `2K2`+B2K2Mib +?�H2m`2mt TQm` +2
T`ûb2Mi /2 pQi`2 +QMbmH�i 2i THmb 2M+Q`2 TQm` HǶBMi2MiBQM /2 #B2M@
p2BHH�M+2 [mǶBH K�MB72bi2X C2 K2 /QMM2`�Bb THmb H�`;2K2Mi +�``Bĕ`2-
bB pQi`2 KQ/2biB2 M2 K2ii�Bi T�b mM2 HBKBi2 ¨ K2b T�`QH2bX �mb@
bB TQm` H2 KQK2Mi b2`�B@D2 bQ#`2 /2 T�`QH2b- K�Bb HQM;i2KTb K�
KûKQB`2 b2 bQmpB2M/`�X ŀ

*Q`#B2` >ƴMH2
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avKK�[m2 MǶ�p�Bi T�b Tm �bbBbi2` �mt 72biBpBiûb +QMbmH�B`2b /2 av�;`Bmb-
mM2 �#b2M+2 TQm` H�[m2HH2 BH bǶûi�Bi /ûD¨ 2t+mbû �mT�`�p�MiX G2 +Qm`i #BHH2i
+B@/2bbmb �m 7Q`KmH�B`2 biû`ûQivTû 2bi mM2 H2ii`2 /2 `2K2`+B2K2Mi TQm` mM
+�/2�m- /QMi H� M�im`2 MǶ2bi T�b T`û+Bbû2- [m2 av�;`Bmb �p�Bi 7�Bi T�`p2MB` ¨
bQM +Q``2bTQM/�Mi ¨ H� bmBi2 /2 H� 7āi2X S2M/�Mi +2HH2@+B- /2b +�/2�mt �p�B2Mi
ûiû /Bbi`B#mûb 2M ;`�M/ MQK#`2 �mt BMpBiûb T�` ;ûMû`QbBiû 2i TQHBi2bb2X avK@
K�[m2- [m�Mi ¨ HmB- `2ÏQBi �HQ`b mM +�/2�m T2`bQMM2H [mB iûKQB;M�Bi /2 HǶ�KB@
iBû U�KB+BiB�V 2i /2 H� #B2Mp2BHH�M+2 UT`Q #QM� K2Mi2V /2 av�;`BmbX 1M #QM
`?ûi2m`- avKK�[m2 ~�ii�Bi bQM +Q``2bTQM/�Mi 2i KBMBKBb�Bi ?�#BHH2K2Mi bQM
�#b2M+2 2M K2ii�Mi 2M �p�Mi H� [m�HBiû BMiBK2 /2 b� `2H�iBQM �p2+ H2 +QMbmHX
AH MǶ2bi T�b `�`2 /2 pQB` avKK�[m2 `ûTQM/`2 Mû;�iBp2K2Mi ¨ /2b BMpBi�iBQMb
/2 MQmp2�mt +QMbmHb- KāK2 [m�M/ BH bǶ�;Bbb�Bi /2 T2`bQMM�;2b ûKBM2MibX
GǶmb�;2 pQmH�Bi [m2 KāK2 H2b �#b2Mib bQB2Mi ?QMQ`ûb /ǶmM bQmp2MB` /2 HǶ2M@
i`û2 /2 +?�`;2X .2mt �mi`2b ûTBbQ/2b /2 H� +Q``2bTQM/�M+2 KQMi`2Mi +H�B`2@
K2Mi [m2 H2 `2i�`/- pQB`2 HǶQm#HB- /ǶmM i2H 2MpQB 2M7`2B;M�Bi H2b 2tB;2M+2b /2
HǶûiB[m2ii2X

.�Mb mM2 H2ii`2 /2 `2K2`+B2K2Mi �/`2bbû2 �m +QMbmH "�miQ - avKK�[m2
MǶ�/QTi2 T�b H2 KāK2 iQM #B2Mp2BHH�Mi 2i ûHQ;B2mt [m2 /�Mb H� H2ii`2 ¨ av�@
;`BmbX 1M `2p�M+?2- BH b2 KQMi`2 +`BiB[m2 2M 7�Bb�Mi `2K�`[m2` �m +QMbmH [mǶBH
�p�Bi QKBb /2 HmB 7�B`2 T�`p2MB` bQM +�/2�m +QMbmH�B`2 �m /û#mi /2 bQM �MMû2
/2 7QM+iBQM Uj38VX *2 K�M[m2K2Mi 2bi T2`Ïm +QKK2 mM2 ;`�p2 K�H�/`2bb2
/m T`�272+imb m`#B 2M +?�`;2X avKK�[m2 +QKK2M+2 b� H2ii`2 2M �bbm`�Mi ¨
"�miQ ,

SH`2 R
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Ŀ oQmb M2 pQmb 2tTQb2x T�b ¨ H�Bbb2` +`QB`2 [m2 /ûHB#û`ûK2Mi pQmb
�p2x Mû;HB;û HǶ�KBiBûX oQi`2 +�`�+iĕ`2 2bi /ǶmM2 HQv�miû QTBMB�i`2-
2i �mi�Mi pQmb āi2b +B`+QMbT2+i 2i T`m/2Mi TQm` �/K2ii`2 H2b ;2Mb
/�Mb pQi`2 BMiBKBiû- �mi�Mi pQi`2 +QMbi�M+2 2bi 72`K2 ¨ H2b v K�BM@
i2MB`X SQm` +2ii2 `�BbQM- +QKK2 M�;mĕ`2 D2 M2 K2 bmBb T�b b2MiB
2t+Hm /m MQK#`2 /2 +2mt �mt[m2Hb- �m /û#mi /2 HǶ�MMû2- pQmb Q7@
7`B2x pQi`2 +�/2�m /2 +QMbmH- K�BMi2M�Mi �mbbB D2 +`QBb [m2 pQmb
KǶ�p2x �++Q`/û #2�m+QmT THmb [mǶ¨ /Ƕ�mi`2bX 1M 2z2i- +2 [m2 H2m`
� /QMMû mM2 /Bbi`B#miBQM ;ûMû`�H2- mM2 �ii2MiBQM T�`iB+mHBĕ`2 K2
HǶ� `2M/mX ŀ

S�` mM iQm` /2 7Q`+2 `?ûiQ`B[m2- avKK�[m2 i`�Mb7Q`K2 HǶBMbmHi�Mi +�/2�m
/2 "�miQ 2M +QKTHBK2MiX JāK2 bB H2 +�/2�m 2bi �+?2KBMû �p2+ mM +2`i�BM
`2i�`/- H2 +QMbmH HmB �++Q`/�Bi mM2 �ii2MiBQM T�`iB+mHBĕ`2 UbT2+B�HBb +m`�VX G�
`û+2TiBQM /m +�/2�m ûi�Bi mM bB;M2 /Ƕ�KB+BiB�- +�T�#H2- KāK2 i�`/Bp2K2Mi-
/2 +QKKmMB[m2` ¨ avKK�[m2 HǶ?QMM2m` [m2 H2b �mi`2b /2biBM�i�B`2b �p�B2Mi
`2+m2BHHB �mT�`�p�MiX .�Mb H� bmBi2 /2 H� H2ii`2- H2 bûM�i2m` H�Bbb2 û+H�i2` b�
+QHĕ`2 2M #H�K�Mi H2b �+i2b /ǶmM i`�ŗi`2 BM+QMMm ,

Ŀ 1M [mQB D2 MǶ�B T�b /Ƕ�p�Mi�;2 ¨ KǶû+?�mz2` +QMi`2 +2mt [mB
TQm` H� T`2KBĕ`2 7QBb QMi pQmHm K2 T`Bp2` /2 +2i ?QMM2m`- +�`- �m@
i`2K2Mi- BH MǶ�m`�Bi T�b Tm KǶ�/p2MB` /2 Kû`Bi2` /2`2+?27 +2 /QMi
KǶ�p�Bi bTQHBû H� K�H?QMMāi2iû /Ƕ�mi`mBX 1M KQM �K2 /2K2m`2`�
/QM+ iQmDQm`b pQi`2 #B2M7�Bi 2i HǶQm#HB M2 /BbbBT2`� T�b H2 bQmp2MB`
/ǶmM2 +Qm`iQBbB2 b�Mb 7�BHH2bX Zm2 HǶ2``2m` Qm H� Kû+?�M+2iû 2M �Bi
ûiû H� +�mb2- ¨ iQmb pQmb �p2x �TT`Bb ¨ M2 THmb BK�;BM2` /2 `Qm2`B2b
TQm` /ûi`mB`2 mM2 �KBiBû [mǶBHb pQB2Mi ;`�M/B` T�` H2m`b T`QT`2b
i`�ŗi`Bb2bX ŀ

a�HxK�M
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lM2 p�;m2 �++mb�iBQM 2bi TQ`iû2 2Mp2`b /2b �MQMvK2b- [m2H[m2b BMi2`Kû@
/B�B`2b Qm TQ`i2m`b- T�` H2 #B�Bb /2b[m2Hb avKK�[m2 2bi 2M K2bm`2 /2 /ûiQm`@
M2` H� 7�mi2 /2 "�miQX GǶ?vTQi?ĕb2 /2 a�HxK�M b2HQM H�[m2HH2 BH MǶv �p�Bi
T�b /Ƕ�mi`2b T2`bQMM2b `û2HH2b BKTHB[mû2b /�Mb +2ii2 �z�B`2 K2 T�`�ŗi iQmi ¨
7�Bi TH�mbB#H2X 1M 2z2i- avKK�[m2 miBHBb2 B+B mM2 ?�#BH2 +QMbi`m+iBQM HBiiû@
`�B`2 TQm` M2 T�b �ii�[m2` bQM +Q``2bTQM/�Mi /2 7`QMi- b�mp2` bQM ?QMM2m`
2i �BMbB T`ûb2`p2` bQM �KBiBû �p2+ "�miQX *2 #mi b2K#H2 �pQB` ûiû �ii2BMi , H�
H2ii`2 bmBp�Mi2 UavKKX- 2TBbiX Ao- ReV 2bi mM2 MQi2 +QMp2MiBQMM2HH2 /Ƕ�KB+BiB�X

AH 2bi BMiû`2bb�Mi /2 MQi2` [mǶmM2 bBim�iBQM i`ĕb bBKBH�B`2 b2 `2i`Qmp2 /�Mb
H� +QKKmMB+�iBQM �p2+ mM �mi`2 ;ûMû`�H /ǶQ`B;BM2 7`�M[m2- 6H�pBmb _B+?Q@
K2`2bX *2 /2`MB2` �p�Bi 2t2`+û H2 +QMbmH�i 2M j39- K�Bb BH M2 }i T�`p2MB`
bQM +�/2�m +QMbmH�B`2 ¨ avKK�[m2 [mǶ2M j38- THmb /ǶmM �M �T`ĕb HǶ2t2`+B+2
/2 b� K�;Bbi`�im`2 5 avKK�[m2 `2Mp2`b2 �HQ`b H� bBim�iBQM 2M BMi2`T`ûi�Mi
HǶûpB/2Mi2 BMbmHi2 +QKK2 mM bB;M2 /2 +QM}�M+2 /2 _B+?QK2` ,

Ŀ lM �mi`2 T2Mb�Bi T2mi@āi`2 [mǶmM +�/2�m pB2Mi i�`/Bp2K2Mi-
[m�M/ +Ƕ2bi H2 +QMbmH /2 HǶ�MMû2 T`û+û/2Mi2 [mB bǶ2M �+[mBii2X J�Bb
KQB DǶ�B /�Mb HǶB/û2 [m2 iQmb [mB +QKK2 KQB pBp2Mi ûHQB;Mûb QMi
ûiû �DQm`Mûb Dmb[mǶ¨ T`ûb2Mi- T�`+2 [m2 pQmb �pB2x +QM}�M+2 /�Mb
pQi`2 �ii�+?2K2Mi TQm` 2mt- i�M/Bb [mǶQM � /QMMû b�iBb7�+iBQM
BKKû/B�i2 ¨ +2HmB /QMi QM MǶ�m`�Bi Tm b2 bQmp2MB` bB HQM;i2KTbX
UXXXV TQm` K� T�`i- D2 H2 +QKT`2M/b- DǶ�B ûiû `2TQ`iû 2M �p�Mi T�`
Tm`2 �z2+iBQM- +�` MǶ2bi T�b TH2BM2K2Mi mM �KB [mB `2ÏQBi �mbbBiƬi
[m2H[m2 +?Qb2 T�` mb�;2 c THmb ?QMQ`�#H2 2bi H� bû`ûMBiû [mB M2
bǶ2biBK2 T�b /ûb?QMQ`û2- bB 2HH2 2bi mM i2KTb 2M +QKTi2 �p2+ b2b
BMiBK2bX ŀ

SQm` /ûiQm`M2` H� 7�mi2 /2 HǶûK2ii2m`- avKK�[m2 BMpQ[m2 HǶ�`;mK2Mi /2
H� /Bbi�M+2 [mB bûT�`�Bi H2b +QKKmMB+�MibX GǶ�KB [mB Q#iB2Mi BKKû/B�i2K2Mi
2i T�` mb�;2 H2 +�/2�m +QMbmH�B`2- M2 b�Bi T�b HǶ�TT`û+B2` c +2HmB [mB /QBi �i@
i2M/`2- 2bi /Ƕ�mi�Mi THmb ?QMQ`û 2i T2mi +QKTi2` TH2BM2K2Mi bm` HǶ�KB+BiB�

a�HxK�M 1p2`b+?Q`
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/m +QMbmHX avKK�[m2 2bi +QMi`�BMi /2 ~�ii2` bQM /2biBM�i�B`2 �HQ`b [mǶBH 2bi
T`Q7QM/ûK2Mi Qz2MbûX *2b /2mt ûTBbQ/2b �TT�`�Bbb2Mi +QKK2 /2b K�M[m2@
K2Mib bûpĕ`2b ¨ HǶûiB[m2ii2 ?�#Bim2HH2 /2 H� +Qm+?2 bûM�iQ`B�H2 �mt v2mt /2
avKK�[m2X Lû�MKQBMb- BH M2 TQmp�Bi T�b b2 T2`K2ii`2 /2 T2`/`2 HǶ�KB+BiB� /2
+2b /2mt ûKBM2Mib T2`bQMM�;2b i`ĕb BM~m2Mib ¨ H� +Qm` /2 JBH�MX AH `2bbQ`i ¨
[m2H TQBMi H2 +�/2�m +QMbmH�B`2 �p�Bi mM BKT�+i TQm` H2 +QMbmH HmB@KāK2- K�Bb
�mbbB TQm` H2 /2biBM�i�B`2- [mB- QKBb /�Mb H� /Bbi`B#miBQM- b2 pQv�Bi `�vû /2 H�
HBbi2 /2b �KBb T`Q+?2b 2i bǶ2tTQb�Bi ¨ /2b T2`i2b /�Mb bQM `ûb2�mX "B2M THmb
[mǶmM2 bBKTH2 �MMQM+2 /2 HǶ�++ĕb ¨ mM2 K�;Bbi`�im`2- H2 +�/2�m +QMbmH�B`2
pû?B+mH�Bi H� T`QtBKBiû 2i HǶ2biBK2 [m2 H2 /QM�i2m` �p�Bi TQm` H2 /2biBM�i�B`2-
�bbm`�Bi Qm 7`�;BHBb�Bi H2b HB2Mb /Ƕ�KB+BiB� 2i BM~m�Bi bm` H� `ûTmi�iBQM /2b �+@
i2m`bX Zm2H[m2b �MMû2b THmb i�`/ 2i /�Mb mM +QMi2ti2 #B2M T�`iB+mHB2`- +Ƕ2bi
avKK�[m2 HmB@KāK2 [mB �++ĕ/2 �m +QMbmH�i Q`/BM�B`2X

G2b T�bb�;2b /2 H� +Q``2bTQM/�M+2 ûim/Bûb T`û+û/2KK2Mi QMi T2`KBb /2
K2bm`2` HǶBKTQ`i�M+2 /2b +�/2�mt +QMbmH�B`2b /�Mb H� +QKKmMB+�iBQM bûM�iQ@
`B�H2X hQmi27QBb- H2b 2tT`2bbBQMb [mB /ûbB;M�B2Mi +2b /2`MB2`b- Q#H�iBQ +QMbmH�`Bb
U¨ av�;`BmbV Qm KmMmb +QMbmH�`2 U¨ "�miQV- M2 T2`K2ii2Mi T�b /2 T`û+Bb2`
/�p�Mi�;2 H2m` M�im`2X JāK2 bB H2b H2ii`2b /2 avKK�[m2 +QM+2`M�Mi bQM
T`QT`2 +QMbmH�i bQMi T2m MQK#`2mb2b - 2HH2b +QMiB2MM2Mi Mû�MKQBMb [m2H[m2b
BM7Q`K�iBQMb 2bb2MiB2HH2b ¨ +2 bmD2iX

1M jNy- avKK�[m2 b2 `2i`Qmp2 /�Mb mM2 bBim�iBQM /ûHB+�i2X h`QBb �Mb �m@
T�`�p�Mi- BH �p�Bi `2DQBMi H2 +�KT /2 J�;Mmb J�tBKmb 2i- bȿ`2K2Mi 2M i�Mi
[m2 Hû;�i /m bûM�i- BH �p�Bi /û+H�Kû 2M j33 mM T�Mû;v`B[m2 2M HǶ?QMM2m`
/2 HǶmbm`T�i2m`X amBi2 ¨ H� pB+iQB`2 /2 h?ûQ/Qb2- +2i �+i2 HmB p�Hmi HǶ�++m@
b�iBQM /2 +`BK2M K�B2bi�iBbX avKK�[m2- [mB bǶûi�Bi `û7m;Bû /�Mb mM2 û;HBb2
`QK�BM2- û+?�TT2 +2T2M/�Mi ¨ H� T2BM2 /2 KQ`i 2i Q#iB2Mi H2 T�`/QM /2 HǶ2K@
T2`2m` ;`�+2 ¨ HǶBMi2`p2MiBQM /2 HǶûpā[m2 /2b LQp�iB2Mb- GûQMiBmbX �v�Mi
7�Bi T`Q}H #�b mM i2KTb- +2 MǶ2bi [mǶ�m +Qm`b /2 HǶ�MMû2 jNy [m2 avKK�[m2
`2;�;M2 H� 7�p2m` /2 HǶ2KT2`2m` 2i 2bi MQKKû +QMbmH Q`/BM�B`2 TQm` HǶ�M@
Mû2 jNRX *2ii2 MQKBM�iBQM b2K#H2 bǶāi`2 7�Bi2 `�TB/2K2Mi 2i BH M2 `2bi�Bi T�b
THmb [m2 [m2H[m2b KQBb �m +QMbmH /ûbB;Mû TQm` T`ûT�`2` H2b bT2+i�+H2b U2/BiBQ
+QMbmH�`BbV 2i H2b +�/2�mt TQm` H� 7āi2 /Ƕ2Mi`û2 2M +?�`;2X .2TmBb a22+F-

1p2`b+?Q`
*�K2`QM
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BH 2bi H�`;2K2Mi �/KBb [m2 HǶ2/BiBQ bǶ2bi /û`QmHû2 ¨ JBH�M- H� pBHH2 /2 `ûbB@
/2M+2 BKTû`B�H2X G2 7�B#H2 MQK#`2 /2 H2ii`2b i`�Bi�Mi /2b T`ûT�`�iB7b MǶ2bi
T�b mM �`;mK2Mi bm{b�Mi TQm` 7�B`2 /2 HǶ2/BiBQ /2 avKK�[m2 mM ûpĕM2K2Mi
KQ/2bi2X *2`i�BMb QMi bm;;û`û [m2 H2 7mim` +QMbmH- �T`ĕb b� `û+2Mi2 `û?�#BHB@
i�iBQM- MǶ�m`�Bi T�b pQmHm K�MB72bi2` /2 i`BQKT?�HBbK2 2t+2bbB7X J�Bb- #B2M
�m +QMi`�B`2- avKK�[m2 � /ȿ K2ii`2 iQmi bQM TQB/b /�Mb H� #�H�M+2 TQm`
b�mp2` b� `ûTmi�iBQMX SHmb i�`/- BH �{`K2`� [m2 HǶ2/BiBQ /2 bQM }Hb J2KKBmb
/2p�Bi Ŀ p�BM+`2 H� `ûTmi�iBQM /QMi DǶ�B /QMMû HǶ2t2KTH2 ŀX AH � #2�m+QmT
ûiû bTû+mHû bm` H� `�BbQM /m MQK#`2 `2bi`2BMi /2 H2ii`2b +QM+2`M�Mi HǶ2/BiBQ
+QMbmH�B`2 /2 avKK�[m2- K�Bb b2mHb H2b �Hû�b /2 H� i`�MbKBbbBQM 2i H� T2`i2
UQm HǶQKBbbBQM pQHQMi�B`2V b2K#H2Mi +QMbiBim2` /2b ?vTQi?ĕb2b b�iBb7�Bb�Mi2bX
G2b `2Mb2B;M2K2Mib [m�Mi ¨ HǶ2/BiBQ +QMbmH�`Bb /2 JBH�M 2M /û#mi /Ƕ�MMû2 jNR
bQMi /QM+ i`ĕb HBKBiûbX lM2 H2ii`2- pBbB#H2K2Mi 2MpQvû2 �T`ĕb HǶ2/BiBQ- 2bi H2
b2mH iûKQB;M�;2 /2 HǶ2MpQB /ǶmM +�/2�m +QMbmH�B`2 bmBi2 �mt 72biBpBiûb ,

Ŀ 1i ¨ MQi`2 �KBiBû 2i ¨ pQi`2 `�M;- D2 /QBb H� bTQ`imH2 /2 KQM
+QMbmH�i , D2 pQmb HǶ2MpQB2 bQmb H� 7Q`K2 /ǶmM bQm- 2M pQmb T`B�Mi
/2 `2+2pQB` /2 #QM +ƾm` H2b i`�/BiBQMM2Hb T`ûb2Mib /2 K2b 7QM+@
iBQMbX ŀ

*2 #`27 #BHH2i 2bi �/`2bbû ¨ mM /2biBM�i�B`2 �MQMvK2- K�Bb bQM 7Q`KmH�B`2
bi�M/�`/Bbû 2i H�`;2K2Mi BKT2`bQMM2H TQ`i2 ¨ +`QB`2 [mǶBH 7�Bb�Bi T�`iB2 /2 iQmi
mM HQi [mB �++QKT�;M�Bi H2b bQmp2MB`b /2 HǶ2/BiBQX avKK�[m2 � 7�Bi T�`p2MB` ¨
bQM +Q``2bTQM/�Mi- [mB MǶûi�Bi +2`i�BM2K2Mi T�b H2 b2mH T`BpBHû;Bû- mM2 bTQ`imH2
+QKKûKQ`�Mi bQM 2Mi`û2 2M +?�`;2 bQmb H� 7Q`K2 /ǶmM bQHB/mb [mǶBH /û+`Bi
+QKK2 mM +�/2�m mbm2H 2M +2ii2 Q++�bBQMX aB HǶQM +QM7`QMi2 H� M�im`2 /2 +2
+�/2�m ¨ mM2 H2ii`2 /m A bBĕ+H2- H� TBĕ+2 /2 KQMM�B2 �TT�`�ŗi +QKK2 mM
+?QBt i`�/BiBQMM2H ,

a22+F *�K2`QM a{M+?2x

a{M+?2x
_Q/�

a{M+?2x
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Ŀ Zm�M/ QM T`2M/ H� iQ;2 pB`BH2- [m�M/ QM b2 K�`B2- [m�M/ QM
2Mi`2 2M 7QM+iBQM +QKK2 K�;Bbi`�i- [m�M/ QM /û/B2 mM Qmp`�;2
Tm#HB+- H� +QmimK2 p2mi [mǶQM BMpBi2 H� #QmHĕ iQmi2 2MiBĕ`2 �BMbB
[mǶmM �bb2x ;`�M/ MQK#`2 /2 T2`bQMM�;2b /m T2mTH2 2i [m2 HǶQM
/QMM2 /2mt /2MB2`b Qm mM /2MB2` ¨ +?�+mMX ŀ

.�Mb +2 T�bb�;2- SHBM2 H2 C2mM2 ûpQ[m2 H� i`�/BiBQM +QMbBbi�Mi ¨ /Bbi`B#m2`
/2b /2MB2`b 2M /Bp2`b2b Q++�bBQMb , H2 T�bb�;2 ¨ HǶ�;2 �/mHi2- H� T`Bb2 /ǶmM2 K�@
;Bbi`�im`2 Qm H2 K�`B�;2- /2b ûpĕM2K2Mib TQm` H2b[m2Hb BH 2tBbi2 /2b T�`�HHĕH2b
ûpB/2Mib /�Mb H� +Q``2bTQM/�M+2 /2 avKK�[m2X G� `2+?2`+?2 bǶ2bi bQmp2Mi
ûiQMMû2 /2 H� M�im`2 /2 +2 +�/2�m +QMbmH�B`2X �HQ`b [m2 avKK�[m2 /Bbi`B@
#m2 H2 bQm i`�/BiBQMM2H- bQM +QHHĕ;m2 2M P`B2Mi Qz`2 mM /BTiv[m2 2i mM2 T?B�H2
2M �`;2Mi - /2b Q#D2ib [mB 7Q`K2`QMi �mbbB H2 Ŀ T�[m2i ŀ ?�#Bim2H TQm` +QK@
KûKQ`2` H2b bT2+i�+H2b [m2biQ`B2Mb 2i T`ûiQ`B2Mb /2 J2KKBmbX avKK�[m2
�p�Bi@BH û;�H2K2Mi 2MpQvû /2b /BTiv[m2b TQm` bQM +QMbmH�i +QKK2 H2 72`� /Bt
�Mb THmb i�`/ H2 +QMbmH aiBHB+QM \ �p�Bi@BH T`û7û`û mM +�/2�m THmb i`�/BiBQMM2H
THmiƬi [m2 bmBp`2 HǶmb�;2 Q`B2Mi�H \ G¨ Qɍ H2b BM7Q`K�iBQMb TQm` H2 +QMbmH�i /m
Tĕ`2 7QMi /û7�mi- H2b K�;Bbi`�im`2b /m }Hb bQMi #2�m+QmT KB2mt b�BbBbb�#H2b 2i
T2`K2ii2Mi /Ƕ�M�Hvb2` H2b bBim�iBQMb /2 +QKKmMB+�iBQM 2Mi`2 H2b avKK�+?B
2i H2b /2biBM�i�B`2b /2 +�/2�mt #B2M THmb 2M /ûi�BHX

*�K2`QM

EBBH2`B+? hQ`T *�K2`QM
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Lû p2`b j3j@j39- ZX 6�#Bmb J2KKBmb 2bi H2 /2mtBĕK2 2M7�Mi /2 avK@
K�[m2 2i /2 _mbiB+B�M�X .2 MQK#`2mb2b �HHmbBQMb ¨ HǶ2M7�M+2 /2 J2KKBmb
�TT�`�Bbb2Mi /�Mb H� +Q``2bTQM/�M+2 /2 bQM Tĕ`2- [mB b2 T`ûb2Mi2 +QKK2 mM
T�`2Mi �BK�Mi- i`ĕb +QM+2`Mû T�` H2b ûim/2b +QKK2 T�` H� +�``Bĕ`2 /2 bQM
}HbX 1M jNj- J2KKBmb Q++mT2 H� [m2bim`2 ¨ HǶ�;2 /ǶmM2 /Bx�BM2 /Ƕ�MMû2b c
2M 9yR- H2 D2mM2 ?QKK2 2bi T`ûi2m`X

h`2Mi2@[m�i`2 HQBb /m +Q/2 h?ûQ/QbB2M +QM+2`M2Mi H2b `û;mH�iBQMb bm++2b@
bBp2b /2 H� [m2bim`2 2i /2 H� T`ûim`2 2i T2`K2ii2Mi /2 bmBp`2 HǶûpQHmiBQM /2
+2b K�;Bbi`�im`2b �m Ao bBĕ+H2X .2TmBb j8e- H2b [m2bi2m`b- H2b T`ûi2m`b 2i
H2b +QMbmHb bmz2+ib MǶûi�B2Mi THmb /ûbB;Mûb T�` HǶ2KT2`2m` K�Bb T�` H2 bûM�iX
1M `2pāi�Mi H� [m2bim`2- H2 }Hb /ǶmM bûM�i2m` Q#i2M�Bi b� TH�+2 /�Mb H� +m`B2-
+QKK2 +Ƕûi�Bi /ûD¨ H� `ĕ;H2 bQmb H� _ûTm#HB[m2X GǶ�/KBbbBQM �m bûM�i U�/H2+@
iBQV ûi�Bi pQiû2 T�` +QQTi�iBQM 2i mMB[m2K2Mi bm` `2+QKK�M/�iBQMX SQm`
+2H�- QM 7�Bb�Bi �TT2H ¨ /2b iûKQBMb /QMi H2b `�TTQ`ib T2`K2ii�B2Mi /Ƕ�TT`û@
+B2` HǶ�TiBim/2 /m +�M/B/�i- Dm;û 2M 7QM+iBQM /m T`2biB;2 2i /2 H� 7Q`imM2 /2 b�
7�KBHH2X G2 +?QBt /m bûM�i ûi�Bi 2MbmBi2 `�iB}û T�` HǶ2KT2`2m`X G� T`ûim`2 `2b@
i�Bi H� THmb BKTQ`i�Mi2 /2b K�;Bbi`�im`2b KBM2m`2b 2i mM û+?2HQM Q#HB;�iQB`2
/�Mb H� +�``Bĕ`2 bûM�iQ`B�H2 `QK�BM2X AH ûi�Bi �bb2x +Qm`�Mi [m2 H2b [m2bi2m`b
2i H2b T`ûi2m`b bQB2Mi /2b D2mM2b ;2Mb- T�`7QBb 2M+Q`2 /2b 2M7�Mib- 2i H� Hû;Bb@
H�iBQM ûi�Bi KQBMb bûpĕ`2 ¨ H2m` û;�`/X �m +Qm`b /m Ao bBĕ+H2- T`ûim`2 2i
[m2bim`2 +QMMm`2Mi mM2 ûpQHmiBQM b2MbB#H2K2Mi B/2MiB[m2 , 2HH2b �p�B2Mi ûiû

q2b2M#2`;

*?�bi�;MQH
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pB/û2b �m 7m` 2i ¨ K2bm`2 /2 H2m` +QMi2Mm �/KBMBbi`�iB7 2i Dm`B/B[m2X G2
T`ûi2m` �p�Bi +QMb2`pû i`QBb bQ`i2b /Ƕ�ii`B#miBQMb , H� MQKBM�iBQM 2i H� Dm`B@
/B+iBQM /2b imi2m`b 2i +m`�i2m`b c H� +QM}`K�iBQM /2 HǶ�z`�M+?Bbb2K2Mi /ǶmM
2b+H�p2 2i H2 Dm;2K2Mi /2b +�mb� HB#2`�HBb c H� T`Q+û/m`2 /ǶûK�M+BT�iBQM /2b
2M7�Mib- H2b 7Q`K�HBiûb /Ƕ�/QTiBQM 2i T�`7QBb H2b �z�B`2b /2 bm++2bbBQMbX *2ii2
Dm`B/B+iBQM ;`�+B2mb2 ûi�Bi HBKBiû2 /�Mb H� T`�iB[m2 T�` HǶ�+iBQM /m T`û72i /2
H� oBHH2X .2 H2m`b �M+B2MM2b �ii`B#miBQMb �/KBMBbi`�iBp2b- H2b T`ûi2m`b ;�`@
/ĕ`2Mi b2mH2K2Mi H� +m`� Hm/Q`mKX �mt [m2bi2m`b- BH BM+QK#�Bi /2TmBb H2
A bBĕ+H2 /ǶQ`;�MBb2` H2b +QK#�ib /2 ;H�/B�i2m`b U;H�/B�iQ`mK KmMmbV - mM2
T`û`Q;�iBp2 +QMb2`pû2 �m KQBMb Dmb[mǶ¨ H� }M /m Ao bBĕ+H2X

G2b 2tB;2M+2b }M�M+Bĕ`2b HBû2b ¨ HǶ2t2`+B+2 /2b +?�`;2b ûi�B2Mi i2HH2b [m2
HǶQM /ûbB;M�Bi H2b K�;Bbi`�ib /Bt �Mb ¨ HǶ�p�M+2 U/2bB;M�iBQV TQm` [mǶBHb TmBbb2Mi
�MiB+BT2` HǶQ`;�MBb�iBQM 2i H2 #m/;2iX .�Mb mM /2mtBĕK2 i2KTb- H� MQKBM�@
iBQ +QM}`K�Bi- M2m7 �Mb �T`ĕb H� /ûbB;M�iBQM- H� /�i2 2z2+iBp2 /Ƕ2Mi`û2 2M
+?�`;2X G� Hû;BbH�iBQM BKTû`B�H2 �p�Bi T`2b+`Bi H2b /ûT2Mb2b 2i /2 +2 7�Bi- H2
}M�M+2K2Mi /2b bT2+i�+H2b 2bi bQmp2Mi +QMbB/û`û +QKK2 mM BKTƬiX aB H2
K�;Bbi`�i /ûbB;Mû p2M�Bi ¨ KQm`B`- b2b ?û`BiB2`b ûi�B2Mi +QMi`�BMib ¨ HǶ2t2`@
+B+2 /2 H� +?�`;2 2i Q`;�MBb�B2Mi HǶ2/BiBQ /m /û7mMiX aB mM ?û`BiB2` K�b+mHBM
7�Bb�Bi /û7�mi- H2 7�`/2�m M2 `2iQK#�Bi [m2 }M�M+Bĕ`2K2Mi bm` H2b }HH2b [mB
/2p�B2Mi +QMi`B#m2` �mt /ûT2Mb2b T`QTQ`iBQMM2HH2K2Mi ¨ H2m` T�`i /Ƕ?û`Bi�;2-
mM2 `û;H2K2Mi�iBQM [mB �{`K�Bi 2M+Q`2 H2 +�`�+iĕ`2 /ǶBKTQbBiBQM /2 H� K�;Bb@
i`�im`2X Zm2 H2 }M�M+2K2Mi /2b 2/BiBQM2b �Bi ûiû mM HQm`/ 7�`/2�m ¨ TQ`i2`
TQm` H� THmT�`i /2b 7�KBHH2b 2i [m2 H2b +?�`;2b MǶ�B2Mi T�b ûiû /2 bBKTH2b Ŀ ?QM@

q2b2M#2`; q2b2M2` CQM2b
*?�bi�;MQH

q2b2M#2`; *?�bi�;MQH

*?�bi�;MQH q2b2M#2`;

*?�bi�;MQH
q2b2M#2`;
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M2m`b ŀ �++Q`/ûb T�` HǶ2KT2`2m` �TT�`�ŗi ¨ H� HmKBĕ`2 /2 H� +Q``2bTQM/�M+2
bvKK�[mB2MM2X J�Bb �p�Mi /2 b2 T2M+?2` bm` H2b /ûi�BHb /2 HǶQ`;�MBb�iBQM 2i
/2b /ûT2Mb2b- H2b 2/BiBQM2b /2 J2KKBmb /QBp2Mi āi`2 bBimû2b /�Mb H2 i2KTbX

a2HQM H� +QmimK2- HǶ2Mi`û2 2M +?�`;2 /2b K�;Bbi`�ib b2 7�Bb�Bi 2M /û#mi
/Ƕ�MMû2X .2mt +Qm`ib #BHH2ib /ǶBMpBi�iBQM +QM}`K2Mi [m2 H� T`Bb2 /2b 7�Bb@
+2�mt /2 J2KKBmb bǶ2bi /û`QmHû2 �mt +�H2M/2b /2 D�MpB2`X J2KKBmb �p�Bi
`2Ïm b� MQKBM�iBQM +QKK2 T`ûi2m` ¨ HǶ�miQKM2 jN3 TQm` 2Mi`2` 2M +?�`;2 H2
R D�MpB2` 9yy- K�Bb HǶ2t2`+B+2 /2 +2ii2 K�;Bbi`�im`2 7mi �p�M+û /ǶmM �MX
avKK�[m2 HmB@KāK2 �p�Bi /2K�M/û ¨ +2 [mǶ2HH2 bQBi /û+�Hû2 ¨ D�MpB2` 9yR-
+�` BH �p�Bi ûiû BMpBiû �mt 7āi2b +QMbmH�B`2b /2 aiBHB+QM ¨ JBH�M �m /û#mi /2
HǶ�MMû2 9yy 2i M2 pQmH�Bi 2M �m+mM +�b [m2 H� K�;Bbi`�im`2 /2 bQM }Hb /û#mi2
b�Mb Ŀ HǶ�TTmB /ǶmM2 T`ûb2M+2 T�i2`M2HH2 ŀX LmHH2 T�`i- BH MǶ2bi 7�Bi K2MiBQM
/2 bT2+i�+H2b ¨ HǶQ++�bBQM /2 HǶ2Mi`û2 2M +?�`;2 /2 J2KKBmbX 1M 2z2i- TQm`
H2b T`ûi2m`b +QKK2 H2b [m2bi2m`b- H� T`Bb2 /2b 7�Bb+2�mt 2i HǶ2/BiBQ bQMi /2b
ûpĕM2K2Mib /BbiBM+ibX

am` H2 +�H2M/`B2` /m +?`QMQ;`�T?2 /2 j89- H2b KmM2`�
`2KTHBbb2Mi /Bt DQm`b 2Mi`2 H2 k /û+2K#`2 UBMBiBmK KmM2`BbV 2i H2 k9 /û+2K#`2
UKmMmb +QMbmKK�iVX G2 KmMmb �`+�- b2 /û`QmH�Mi `2bT2+iBp2K2Mi H2b 9- 8-
e- RN- ky 2i kj /û+2K#`2- ûi�Bi Q`;�MBbû �mt 7`�Bb /m }b+ U�`+�`BBV c H2 KmMmb
F�M/B/�- H2b 3 2i ky /û+2K#`2- ûi�Bi Q`;�MBbû T�` H2b [m2bi2m`b /2 HǶ�MMû2 2M
+Qm`bX �m KQBMb ¨ mM2 Q++�bBQM- H2b KmM2`� �p�B2Mi ûiû T�`iB2HH2K2Mi �p�M@
+ûb �m KQBb /ǶQ+iQ#`2 , �v�Mi `2Ïm HǶBMpBi�iBQM i`QT i�`/Bp2K2Mi- avKK�[m2

JQKKb2M
JQKKb2M
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MǶ2bi T�b 2M K2bm`2 /Ƕ�bbBbi2` ¨ HǶQmp2`im`2 /2 HǶ2/BiBQ /ǶmM D2mM2 [m2bi2m`
2M jNe- 7�Bi TQm` H2[m2H BH bǶ2t+mb2 /Ƕ�p�M+2 �mT`ĕb /m Tĕ`2 /2 +2 /2`MB2`X
G� /�i2 /m kd Q+iQ#`2 M2 /2p�Bi +2T2M/�Mi T�b āi`2 H� MQ`K2X GǶ2/BiBQ /m
[m2bi2m` J2KKBmb bǶ2bi /QM+ /û`QmHû2 i`ĕb T`Q#�#H2K2Mi ¨ H� KB@/û+2K#`2
jNjX

�X *?�bi�;MQH i2M�Bi TQm` �+[mBb [m2 HǶ2/BiBQ /m T`û@
i2m` b2 /û`QmH�Bi /m R �m d D�MpB2` ¨ HǶQ++�bBQM /2 HǶ2Mi`û2 2M +?�`;2 /2b
K�;Bbi`�ibX .2mt H2ii`2b /2 avKK�[m2 pQMi TQm`i�Mi /�Mb mM b2Mb /Bzû@
`2MiX .�Mb mM2 T`2KBĕ`2 KBbbBp2- avKK�[m2 bǶ�/`2bb2 ¨ aiBHB+QM TQm` bǶ2M@
[mû`B` /2b �miQ`Bb�iBQMb [mǶBH �p�Bi /2K�M/û2b TQm` HǶQ`;�MBb�iBQM /2 HǶ2/BiBQ
/2 J2KKBmbX G� K2MiBQM /m /B2b M�i�HBb /2 HǶ2KT2`2m` >QMQ`Bmb T2`K2i /2
/�i2` +2ii2 H2ii`2 �T`ĕb H2 R8 D�MpB2` 9yRX lM2 /2mtBĕK2 H2ii`2 /2 H� KāK2
�MMû2- �/`2bbû2 �mt LB+QK�+?B- `�TTQ`i2 mM T`2KB2` ûpĕM2K2Mi #B2M /�i�#H2 ,
H2 DQm` /m M�i�HBb m`#Bb- H2 +QMbmH bmz2+i bǶûi�Bi +�bbû mM2 D�K#2 2M iQK#�Mi
/m +?�` HQ`b /m +Q`iĕ;2 i`BKQT?�HX G� H2ii`2 �#Q`/2 2MbmBi2 /2b BMbi`m+iBQMb
[m2 avKK�[m2 �/`2bb2 ¨ b� }HH2 TQm` H� +QM72+iBQM /2 +QbimK2b- [mB /2p�B2Mi
+QKTHûi2` H2b Ŀ H�`;2bb2b T`ûiQ`B2MM2b ŀ UT`�2iQ`B�2 H�`;Bi�iBbVX *2ii2 H2ii`2
b2 bBim2 /QM+ �T`ĕb HǶ�MMBp2`b�B`2 /2 H� pBHH2 /2 _QK2- +ûHû#`û H2 kR �p`BH 2i
�p�Mi HǶ2/BiBQ /2 J2KKBmb ¨ HǶQ++�bBQM /2 H�[m2HH2 H2b +QbimK2b b2`QMi /Bbi`B@

ai2`M
_Q/�

_Q/�
*�HHm

*?�bi�;MQH
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*�HHm
a22+F



ej

#mûbX .2 THmb- iQmi mM ;`QmT2 /2 H2ii`2b i`�Bi2Mi /2b +QKK�M/2b- MQi�KK2Mi
HǶ2TBbimH� oA- 9k 2MpQvû2 �T`ĕb H� `ûQmp2`im`2 /2b K2`b K�Bb Ŀ HQM;2 �Mi2 Hm@
/Qb ŀ- mM2 H2ii`2 [m2 a22+F /�i�Bi iQmi M�im`2HH2K2Mi /m T`BMi2KTb 9yRX
.Ƕ�T`ĕb H2 +�H2M/`B2` /2 j89 - H2b b2mHb bT2+i�+H2b /ǶmM2 /m`û2 �TT`QtBK�iBp2
/2 b2Ti DQm`b ûi�B2Mi H2b Gm/B �TQHHBM�`BbX hQmi H�Bbb2 ¨ T2Mb2` [m2 HǶ2/BiBQ
/m T`ûi2m` J2KKBmb bǶ2bi /û`QmHû2 /m`�Mi H� T`2KBĕ`2 KQBiBû /m KQBb /2
DmBHH2i 9yRX

§ T`QTQb /2b /ûT2Mb2b /2b bûM�i2m`b `QK�BMb TQm` H� T`ûim`2 /2 H2m`b
2M7�Mib- PHvKTBQ/Q`2 /2 h?ĕ#2b `�TTQ`i2 H2b 7�Bib bmBp�Mib ,

Ŀ lM ;`�M/ MQK#`2 /2 7�KBHH2b `QK�BM2b iB`�B2Mi /2 H2m` T�i`B@
KQBM2 mM `2p2Mm /2 [m�i`2 KBHH2b HBp`2b /ǶQ` T�` �M- b�Mb +QKTi2`
H2 ;`�BM- H2 pBM 2i H2b �mi`2b T`Q/mBib- [mB- bǶBHb ûi�B2Mi p2M/mb-
`2p2M�B2Mi ¨ mM iB2`b /2 H� bQKK2 T`û+û/2Mi2X o2M�B2Mi 2MbmBi2
/Ƕ�mi`2b 7�KBHH2b [mB ûi�B2Mi `2+2Mbû2b +QKK2 �v�Mi mM `2p2Mm /2
KBHH2 Qm /2 KBHH2 +BM[ +2Mib HBp`2b /ǶQ`X GQ`b[m2 S`Q#mb- }Hb /ǶPHv@
#`Bmb +ûHû#`� b� T`ûim`2 T2M/�Mi H2 `ĕ;M2 /2 HǶmbm`T�i2m` C2�M-
BH /ûT2Mb� KBHH2 /2mt +2Mib HBp`2b /ǶQ`X �p�Mi H� T`Bb2 /2 _QK2-
HǶQ`�i2m` avKK�[m2- mM bûM�i2m` /2 7Q`imM2 KQv2MM2- /ûT2Mb�
/2mt KBHH2b HBp`2b /ǶQ` HQ`b[m2 bQM }Hb avKK�[m2 +ûHû#`� H� T`û@
im`2X J�tBK2- [mB +QKTi�Bi T�`KB H2b 7Q`imMûb- 2KTHQv� [m�i`2
KBHH2 HBp`2b TQm` H� T`ûim`2 /2 bQM }HbX G2b T`ûi2m`b /QMM�B2Mi
H2m`b bT2+i�+H2b T2M/�Mi b2Ti DQm`bX ŀ

*�HHm a22+F
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JāK2 bǶBH �p�Bi T`û+QMBbû T�` 2M/`QBib mM2 KQ/û`�iBQM /2b /ûT2Mb2b -
avKK�[m2 BMp2biBi mM2 bQKK2 +QMbB/û`�#H2 /�Mb H� +ûHû#`�iBQM /2 bQM }HbX
a�Mb TQmpQB` `û2HH2K2Mi Dm;2` /2 H� pû`�+Biû /2b BM/B+�iBQMb +?Bz`û2b /�Mb +2
T�bb�;2- QM +QMbi�i2 [m2 avKK�[m2 b2 `�M;2�Bi pBbB#H2K2Mi T�`KB H2b bûM�@
i2m`b /QMi H2b /ûT2Mb2b TQm` H� T`ûim`2 ûi�B2Mi �bb2x bB;MB}+�iBp2b �mt v2mt
/ǶPHvKTBQ/Q`2 TQm` āi`2 K2MiBQMMû2bX .2 H� KāK2 7�ÏQM- H2b T`QTQ`iBQMb
bQMi ¨ +QMbB/û`2` �p2+ T`m/2M+2 , [m2 avKK�[m2 �Bi /ûTHQvû HǶû[mBp�H2Mi /2
H� KQBiBû /2 b2b `2p2Mmb �MMm2Hb 2bi TQbbB#H2- K�Bb `2bi2 /ûHB+�i ¨ +?Bz`2`X
lM2 �m;K2Mi�iBQM K�bbBp2 /2b bQKK2b [m2 HǶQM ûi�Bi Q#HB;û /2 /ûT2Mb2`
TQm` H2b 2/BiBQM2b /2b T`ûi2m`b ¨ _QK2 2bi T2m T`Q#�#H2 HQ`b[mǶQM Q#b2`p2
H2b 7`�Bb H�`;2K2Mi BM7û`B2m`b ûi�#HBb ¨ *QMbi�MiBMQTH2X *?�bi�;MQH T2Mb�Bi
[m2 H2b KBMBK� }tûb T�` H� HQB /2p�B2Mi āi`2 H�`;2K2Mi bmTû`B2m`b ¨ _QK2- +�`
HǶ2KT2`2m` T`�iB[m�Bi Ŀ mM2 TQHBiB[m2 /2 KûM�;2K2Mi ¨ HǶû;�`/ /2 *QMbi�M@
iBMQTH2 2i /2 /û}�M+2 bvbiûK�iB[m2 ¨ HǶû;�`/ /2 _QK2 ŀX JāK2 bǶBH 2tBbi�Bi
mM2 i2HH2 pQHQMiû BKTû`B�H2- H2b bQKK2b /Bzû`�B2Mi /2 +2Mi�BM2b /2 HBp`2b ¨
THmbB2m`b KBHHB2`b /Ƕ�T`ĕb H2b BM/B+�iBQMb /ǶPHvKTBQ/Q`2- +2 [mB T�`�ŗi #B2M
i`QT BKTQ`i�Mi TQm` `2~ûi2` mM2 /Bzû`2M+2 /2 bi�imi Hû;�HX Lû�MKQBMb +2i
2ti`�Bi K2i 2M HmKBĕ`2 /2mt �bT2+ib BKTQ`i�MibX *Ƕ2bi �p�Mi iQmi H2 T�i2` 7�@
KBHB�b [mB TQ`i�Bi H� +?�`;2 }M�M+Bĕ`2 /2 HǶ2/BiBQ /ǶmM D2mM2 [m2bi2m` Qm /ǶmM
T`ûi2m`- 2i BH K2ii�Bi 2M D2m MQM b2mH2K2Mi HǶ�p2MB` /2 HǶ�/QH2b+2Mi /û#mi�Mi
b� +�``Bĕ`2- K�Bb �mbbB H� `ûTmi�iBQM /2 b� 7�KBHH2X AH 2tBbi�Bi +2`i2b /2b KBMB@
K� /2 /ûT2Mb2b ¨ `2bT2+i2`- K�Bb BH b2K#H2 #B2M [m2 #2�m+QmT /2 bûM�i2m`b
/ûT�bb�B2Mi pQHQMi�B`2K2Mi H2b bQKK2b }tû2b T�` H� HQBX GǶûpĕM2K2Mi ûi�Bi bB
BKTQ`i�Mi [mǶQM ûi�Bi T`āi ¨ v K2ii`2 H2 T`BtX

G2b bT2+i�+H2b /QMMûb ¨ HǶQ++�bBQM /2b K�;Bbi`�im`2b /2 J2KKBmb �p�B2Mi
TQm` /2biBM�i�B`2b H2b ?�#Bi�Mib /2 _QK2- [mB DQmBbb�B2Mi /2 +Qm`b2b 2i /2
+QK#�ib 2M THmbB2m`b HB2mt /�Mb H� oBHH2X

o2`�

o2`�
*�HHm
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*2 bQMi T`BM+BT�H2K2Mi H2b bm#Q`/QMMûb 2i H2b +HB2Mib /2 avKK�[m2 [mB
ûi�B2Mi +?�`;ûb /2 HǶQ`;�MBb�iBQM 2i /2 HǶ�+?�i /m K�iû`B2H - K�Bb H2 bûM�i2m`
TQmp�Bi û;�H2K2Mi +QKTi2` bm` b2b T�B`bX

§ HǶQ++�bBQM /2 H� [m2bim`2 2M jNj- avKK�[m2- �v�Mi +QKK�M/û /2b
Qm`b- MǶQ#iB2Mi [m2 Ŀ [m2H[m2b Qm`bQMb KBMûb /ǶBM�MBiBQM 2i /2 7�iB;m2 ŀ [mǶBH
/QBi `2KTH�+2` ¨ H� /2`MBĕ`2 KBMmi2 T�` /2b HBQMb- +QKK2 BH HǶû+`Bi /ǶmM iQM
bQm+B2mt ¨ bQM �KB LB+QK�[m2 6H�pB2MX G2 bûM�i2m` oB`Bmb LB+QK�+?mb
6H�pB�Mmb ûi�Bi �``Bpû �m bQKK2i /2 b� +�``Bĕ`2 TQHBiB[m2 ¨ HǶûTQ[m2 /2 H�
[m2bim`2 /2 J2KKBmbX aQmb H2 `ĕ;M2 /Ƕ1m;2MBmb UjNk@jN9V- mbm`T�i2m` 2M
P++B/2Mi �mt v2mt /2 h?ûQ/Qb2 A - BH `2pāi H� T`û72+im`2 /m T`ûiQB`2 /ǶAi�HB2-
/ǶAHHv`B2 2i /Ƕ�7`B[m2 TQm` H� b2+QM/2 7QBb 2i 2bi /ûbB;Mû +QMbmH TQm` HǶ�MMû2
jN9X _ûbB/�Mi ¨ H� +Qm` /2 JBH�M- BH M2 TQmp�Bi �bbBbi2` ¨ HǶ2/BiBQ /QMMû2 ¨
_QK2X hQmi27QBb- BH bQmi2M�Bi H2b avKK�+?B /�Mb HǶQ`;�MBb�iBQM 2i T`āi�Bi mM2
Q`2BHH2 �ii2MiBp2 �mt /B{+mHiûb /2 bQM �KBX 6H�pB2M 7�Bi T`2mp2 /ǶQ`B;BM�HBiû
2M Qz`�Mi /2b +?B2Mb û+Qbb�Bb U+�MmK a+QiiBiB+Q`mKV- [mB- b2HQM H2b `2K2`+B2@
K2Mib 2Mi?QmbB�bi2b /2 avKK�[m2- �TTQ`i2Mi Ŀ ¨ H� 7QBb HǶmbm2H 2i HǶBMbQHBi2 ŀ
¨ H� 7āi2 2i �bbm`2Mi �m D2mM2 [m2bi2m` H� 7�p2m` /2 H� THĕ#2 UTH2#Bb 7�mQ`2KVX

G2b �MBK�mt ûi�B2Mi /2biBMûb �mt m2M�iBQM2b- /2b +QK#�ib b�M;H�Mib +QMi`2
Qm 2Mi`2 �MBK�mt b�mp�;2bX h`ĕb TQTmH�B`2b /�Mb HǶ�MiB[mBiû i�`/Bp2- +2b
/2`MB2`b QMi 7�Bi HǶQ#D2i /2 `2T`ûb2Mi�iBQMb B+QMQ;`�T?B[m2b [mB T2`K2ii2Mi
/Ƕ�TT`û?2M/2` H2 /û`QmH2K2Mi /2b m2M�iBQM2b 2i HǶû[mBT2K2Mi /2b +QK#�i@

SH`2 R
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i�MibX �BMbB- H2b m2M�iQ`2b TQmp�B2Mi āi`2 HQm`/2K2Mi �`Kûb TQm` �z`QMi2`
/2b HBQMb- /2b Qm`b Qm /2b +2`7b Qm #B2M H2 +QK#�ii�Mi ûi�Bi bBKTH2K2Mi Km@
MB /ǶmM H�bbQ- /ǶmM 7Qm2i Qm /ǶmM #�iQM TQm` 2t+Bi2` HǶ�MBK�HX .�Mb +2 +�b-
HQ`b[m2 HǶ�MBK�H +?�`;2�Bi- HǶ?QKK2 b2 b�mp�Bi /2 K�MBĕ`2 �+`Q#�iB[m2 Qm b2
`û7m;B�Bi /�Mb mM2 M�+2HH2X GǶB+QMQ;`�T?B2 +QMM�ŗi û;�H2K2Mi /2b +QK#�ib
Q`/BM�B`2b 2Mi`2 �MBK�mtX Zm2 H2b m2M�iBQM2b �B2Mi ûiû /2b K�MB72bi�iBQMb
#`mi�H2b 2i /�M;2`2mb2b- [mB Mû+2bbBi�B2Mi mM #QM 2Mi`�ŗM2K2Mi 2i 2tB;2�B2Mi
mM2 �;BHBiû 2i mM2 `�TB/Biû +QMbû[m2Mi2b /2b m2M�iQ`2b- 2bi �ii2biû T�` mM2
/2b+`BTiBQM /2 *�bbBQ/Q`2 THmb i�`/Bp2- K�Bb /�Mb H2b 7�Bib iQmi ¨ 7�Bi i`�Mb@
TQb�#H2 ¨ HǶûTQ[m2 /2 avKK�[m2X § HǶQ++�bBQM /2 H� [m2bim`2- avKK�[m2
û[mBT2 �mbbB H2b +QK#�ib /2 ;H�/B�i2m`bX .�Mb mM2 H2ii`2 ¨ 6H�pB2M- BH 2tTHB[m2
[mǶBH T`û7ĕ`2 2M;�;2` /2b ;H�/B�i2m`b 7Q`Kûb T�` mM2 HQM;m2 2tTû`B2M+2 �m HB2m
/2 7�B`2 +QK#�ii`2 H2b T`BbQMMB2`b /2 ;m2``2 b�tQMb [m2 HmB �p�Bi Qz2`ib HǶ2K@
T2`2m` 1m;2MBmbX 1M 2z2i- BH Dm;2 BKTQ`i�Mi Ŀ /Ƕ�pQB` /2b ;2Mb T`QT`2b ¨ H�
;H�/B�im`2 i`�/BiBQMM2HH2 (XXX) 2M `2+`mi�Mi T�` +QMi`�i /2b bTû+B�HBbi2b ŀ �m
HB2m /2 7�B`2 +QK#�ii`2 Ŀ mM2 #�M/2 TB`2 [m2 aT�`i�+mb ŀX

SQm` H� T`ûim`2 /2 J2KKBmb- avKK�[m2 `2/Qm#H2 /Ƕ2zQ`ibX 1M 1b@
T�;M2- BH +QKK�M/2 /2b +?2p�mt /2 +Qm`b2 U2[mQ`mK +m`mHBmK T�`�M/� MQ#B@
HBi�bV �mT`ĕb /ǶmM +2`i�BM MQK#`2 /2 +Q``2bTQM/�Mib- iQmi 2M p2BHH�Mi ¨ +2 [m2
H2 T`Bt /2b �MBK�mt M2 /ûT�bb2 T�b b� Dmbi2 p�H2m` UBmbi� i�t�iBQM2VX *QKK2
H2b ûi�HQMb /ǶmM2 ;`�M/2 7`�;BHBiû Tû`Bbb�B2Mi bQmp2Mi T2M/�Mi H2 i`�MbTQ`i
K�`BiBK2- H2b �+?�ib /m`2Mi āi`2 `2MQmp2Hûb ¨ THmbB2m`b `2T`Bb2bX SmBb- avK@
K�[m2 BM7Q`K2 b� }HH2 2i bQM ;2M/`2 /2 HǶ�``Bpû2 T`Q+?�BM2 /2b Ŀ T`Q72bbBQM@

oQH#�+?
oQH#�+?

oQH#�+?
oQH#�+?
oQH#�+?
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J�`BQiiB



ed

M2Hb ŀ /m +B`[m2 2i /2 H� b+ĕM2 U+B`+B 2i b+�2M�2 �`iB}+2bV 2i /2b �m`B;2b [mB-
/û#�`[mûb 2M aB+BH2- i`�MbBi�B2Mi T�` H2 ;QH72 /2 L�TH2b p2`b _QK2X SQm` H2b
m2M�iBQM2b- BH T`ûpQBi /Ƕ2t?B#2` /2b �MBK�mt 2tQiB[m2b , H2b Qm`b [mǶBH MǶ�p�Bi
Tm Q#i2MB` TQm` H� [m2bim`2 �``Bpĕ`2Mi +2ii2 7QBb@+B /2 .�HK�iB2 - H2b HûQT�`/b
/2 GB#v2 - +QKK2 T2mi@āi`2 H2b �MiBHQT2b 2i H2b ;�x2HH2b - 2i H2b +`Q+Q/BH2b
ûi�B2Mi �+?2KBMûb /Ƕú;vTi2X

G2 i`�MbTQ`i /Ƕ�MBK�mt /2TmBb /2b `û;BQMb ûHQB;Mû2b `2[mû`�Bi /2b �miQ`B@
b�iBQMb- +QMMm2b bQmb H2 MQK /2 i`�+iQ`B�2- Q#i2Mm2b 2M jNj �p2+ H2 +QM+Qm`b
/m T`û72i 6H�pB2MX 1M `2p�M+?2- TQm` HǶQ`;�MBb�iBQM /2 H� T`ûim`2- avKK�[m2
M2 TQmp�Bi THmb +QKTi2` bm` H2 bQmiB2M /2 bQM pB2BH �KB 2i 7mi +QMi`�BMi /2
bǶ�/`2bb2` ¨ /Ƕ�mi`2b K�;Bbi`�ibX lM BMi2`HQ+mi2m` /2 +?QBt 2bi aiBHB+QM- [mB-
�m KQK2Mi /2b T`ûT�`�iB7b TQm` HǶ2/BiBQ T`ûiQ`B2MM2- b2 i`Qmp�Bi �m bQKK2i
/2 b� +�``Bĕ`2X 1M +QMi�+i ûTBbiQH�B`2 �p2+ avKK�[m2 �m KQBMb /2TmBb j3N-
+2 K�;Bbi2` KBHBimK /B`B;2�Bi ¨ T�`iB` /2 jN8 H� T�`iB2 Q++B/2Mi�H2 /2 HǶ1K@
TB`2 �m MQK /Ƕ>QMQ`Bmb- 2i `2pāi H2 +QMbmH�i Q`/BM�B`2 2M 9yyX .�Mb mM2
H2ii`2 /�iû2 /m /û#mi /2 HǶ�MMû2 9yR - avKK�[m2 bǶ�/`2bb2 ¨ aiBHB+QM TQm`
bǶ2M[mû`B` /2b �miQ`Bb�iBQMb [mǶBH �p�Bi /2K�M/û2b �Miû`B2m`2K2Mi ,

Ŀ Zm�Mi ¨ H� KBb2 2M 2�m /m i?û�i`2 2i �mt `Q#2b /2 Tm`2 bQB2-
HǶ�miQ`Bb�iBQM 2M 7mi bQmp2Mi �++Q`/û2 ¨ /Ƕ�mi`2b �mbbB �p�Mi KQB
2i +2 bQMi H¨ T�` +QMbû[m2Mi /2b T`û+û/2Mib [mB TH�B/2Mi 2M K�
7�p2m`X GǶ�KT?Bi?û�i`2 /QMi- ¨ +�mb2 /2 H� +�T�+Biû /m #�iBK2Mi-
D2 bQm?�Bi2 [m2 TmBbb2Mi /BbTQb2` H2b 7āi2b /2 KQM }Hb- MǶ� T�b ûiû
Ĝ H2b `2b+`Bib 2M 7QMi 7QB Ĝ `27mbû TQm` H2b bT2+i�+H2b- KāK2 HQ`b
/2b H2p2`b /2 `B/2�m Qz2`ib T�` H2b [m2bi2m`b , IBH MǶ2bi /QM+ T�b-
¨ KQM b2Mb= Qmp2`i �mt b2mHb T`BpBHĕ;2b /2b +QMbmHbX ŀ

SH`2 R
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SQm` /2b `�BbQMb /2 +�T�+Biû- avKK�[m2 �p�Bi bQHHB+Biû HǶmb�;2 /2 HǶ�K@
T?Bi?û�i`2 /ûbQ`K�Bb `ûb2`pû �mt b2mH2b 2/BiBQM2b +QMbmH�B`2bX § H� bmBi2 /2
`2p2M/B+�iBQMb TQTmH�B`2b- +2ii2 /2K�M/2 b2K#H2 �pQB` Q#i2Mm HǶ�bb2MiBK2Mi
/m T`û72i /2 H� oBHH2- [mB �p�Bi 2MpQvû mM `�TTQ`i ¨ H� +Qm`X G� /ûK�`+?2
ûi�Bi �TT�`2KK2Mi `2biû2 BM7`m+im2mb2 Dmb[m2@H¨ 2i avKK�[m2 `ûBiĕ`2 b� /2@
K�M/2 2M bǶ�/`2bb�Mi /B`2+i2K2Mi �m +QMbmH aiBHB+QM 2M bQM T`QT`2 MQKX
S�` H� KāK2 Q++�bBQM- avKK�[m2 `27Q`KmH2 H� /2K�M/2 /2 K2ii`2 2M 2�m H2
i?û�i`2 TQm` v 2tTQb2` /2b +`Q+Q/BH2b- 2i /2 /Bbi`B#m2` /2b `Q#2b /2 Tm`2 bQB2 Ĝ
/2b �miQ`Bb�iBQMb [mB HmB �p�B2Mi �TT�`2KK2Mi ûiû `27mbû2b mM2 T`2KBĕ`2 7QBbX
PM M2 b�Bi T�b bB iQmi2b H2b /2K�M/2b Q#iBM`2Mi ;�BM /2 +�mb2X GǶmiBHBb�iBQM
/2 HǶ�KT?Bi?û�i`2 HmB � pBbB#H2K2Mi ûiû �++Q`/û2- TmBb[m2- +QKK2 avKK�[m2
HǶû+`B`� THmb i�`/- +Ƕ2bi ;`�+2 ¨ aiBHB+QM [m2 Ŀ H2b +Qm`b2b /2 HûQT�`/b `2K@
THB`QMi HǶ�KT?Bi?û�i`2 `QK�BM ŀX 1M}M- HǶ�[m� i?2�i`�HBb b2K#H2 û;�H2K2Mi
�pQB` 2m HB2m +QKTi2 i2Mm /m `û+Bi /2b 72biBpBiûb- �/`2bbû TQbiû`B2m`2K2Mi �m
LB+QK�+?B- [mB MǶ�p�B2Mi T�b ûiû T`ûb2MibX

AH ûi�Bi �bb2x +QKKmM 2i �ii2M/m /2 T`ûb2Mi2` /2b �MBK�mt 2tQiB[m2b �m
+B`[m2- K�Bb H2b 2zQ`ib TQm` H� T`ûim`2 /2 J2KKBmb b2K#H2Mi #B2M /ûT�bb2`
+2 [mB ûi�Bi HǶmb�;2 ¨ +2ii2 ûTQ[m2X avKK�[m2 �{`K�Bi ¨ THmbB2m`b `2T`Bb2b
pQmHQB` /ûT�bb2` H2b �ii2Mi2b 2i bQm?�Bi�Bi `û�HBb2` Ŀ /2b H�`;2bb2b ?Q`b /m
+QKKmM ŀ- 2M b2 +QKT�`�Mi �mt bT2+i�+H2b /QMMûb T�` b2b T`û/û+2bb2m`b-
K�Bb �mbbB ¨ +2mt [mǶBH �p�Bi Q`;�MBbûb HmB@KāK2X .�Mb mM2 H2ii`2 ¨ 1m@
T?`�bBmb- +?�`;û /2 +QKK�M/2` H2b +?2p�mt 2bT�;MQHb- H2 bûM�i2m` 2tTHB[m2 ,
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Ŀ ¨ /2mt `2T`Bb2b �mT�`�p�Mi- HǶû+H�i /2 MQb 7āi2b � 7�Bi T�`H2` /2 MQmbX AH MQmb
7�mi- b2K#H2@i@BH- b�iBb7�B`2 mM2 �ii2Mi2 [m2 H2b T`û+û/2Mib QMi �++`m2 ŀX G�
bQKTimQbBiû /2b bT2+i�+H2b /2p�Bi /ûT�bb2` HǶ2/BiBQ /m [m2bi2m` UjNjV 2i H2b
7āi2b +QMbmH�B`2b /m Tĕ`2 UjNRV TQm`i�Mi `2biû2b KûKQ`�#H2bX S�` �BHH2m`b-
avKK�[m2 M2 +`�B;M�Bi T�b [mǶQM HmB `2T`Q+?2 /2 `2+?2`+?2` H� 7�p2m` TQTm@
H�B`2 UTH2#2B�2 H�m/BbVX AH i`Qmp�Bi iQmi ¨ 7�Bi Hû;BiBK2 /2 T`ûb2Mi2` mM2 2/BiBQ
2ti`�Q`/BM�B`2 �m T2mTH2 2i BMpQ[m2 TQm` +2H� H2b KQib /2 *B+û`QM [mB
Ŀ +QM/�KM2 H2 Hmt2 /�Mb H2b �z�B`2b T`Bpûb- K�Bb �TT`Qmp2 H� K�;MB}+2M+2
Tm#HB[m2 ŀX

lM2 T�`iB+mH�`Biû /2 HǶ2/BiBQ ¨ HǶQ++�bBQM /2 H� T`ûim`2 /2 J2KKBmb b2K#H2
�pQB` ûiû H� /Bbi`B#miBQM /2 pāi2K2MibX �m +QMbmH aiBHB+QM- avKK�[m2 �p�Bi
/2K�M/û mM2 �miQ`Bb�iBQM bTû+B�H2 TQm` Qz`B` /2b `Q#2b /2 Tm`2 bQB2 U?QHQb2@
`B+�2 p2bi2bVX 1M 2z2i- BH ûi�Bi BMi2`/Bi �mt T2`bQMM2b T`Bpû2b /2 /Bbi`B#m2`
/2b ?�#Bib /2 bQB2 HQ`b /2 bT2+i�+H2b- +QKK2 HǶBM/B[m2 mM2 HQB /m +Q/2 h?ûQ@
/QbB2M- /QMMû2 2M j39 ¨ >û`�+Hû2- 2i /QM+ �TTHB+�#H2 ¨ HǶP`B2Mi - K�Bb /QMi
BH 2tBbi�Bi pBbB#H2K2Mi mM û[mBp�H2Mi Q++B/2Mi�HX S2M/�Mi H� T`2KBĕ`2 KQB@
iBû /2 HǶ�MMû2 9yR- H� [m2biBQM /2b pāi2K2Mib 2bi �#Q`/û2 ¨ THmbB2m`b `2T`Bb2bX
.�Mb mM2 H2ii`2 �/`2bbû2 ¨ bQM ;2M/`2- avKK�[m2 +HƬi bQM T`QTQb 2M /2K�M@
/�Mi ,

Ŀ o2mBHH2x b�Hm2` J�/�K2 K� }HH2 �BMbB [m2 K2b �KQm`b /2 T2iBib@
2M7�MibX 1HH2 � pQmHm /2 MQi`2 T�`i /2b BMbi`m+iBQMb 2t�+i2b bm`
H2b +QbimK2b ¨ iBbb2` TQm` HǶû[mBT2K2Mi /2b bT2+i�+H2bX 1HH2 b�m`�
/QM+ /Ƕ�T`ĕb H2b TBĕ+2b DQBMi2b +2 [mǶBH 7�mi T`ûpQB` TQm` +QKTHûi2`
H2b H�`;2bb2b /m T`ûi2m`X ŀ

*�K2`QM
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S�`KB H2b H�`;2bb2b /2 J2KKBmb b2 i`Qmp�B2Mi �TT�`2KK2Mi /2b +QbimK2b
+QM72+iBQMMûb T�` b� bƾm`X hBbb�Bi@2HH2 H2b pāi2K2Mib /2 b2b T`QT`2b K�BMb \
Qm /B`B;2�Bi@2HH2 mM2 T`Q/m+iBQM /ǶU2b+H�p2b@ViBbb2`�M/b \ *QKK2 H� Ŀ TBĕ+2
DQBMi2 ŀ MǶ� T�b ûiû +QMb2`pû2- BH 2bi BKTQbbB#H2 /2 T`û+Bb2` /�p�Mi�;2 H�
+QKK�M/2X J�Bb BH b2K#H2 #B2M [m2 H2b LB+QK�+?B MǶûi�B2Mi T�b H2b b2mHb ¨
BMi2`p2MB` /�Mb HǶ�+?2KBM2K2Mi /2b +�/2�mtX .�Mb mM2 �mi`2 H2ii`2 /2 HǶ�MMû2
9yR- avKK�[m2 T`2bb2 H2 pB+�B`2 /Ƕ�7`B[m2- J�;MBHHmb ,

Ŀ 1i TQm`i�Mi- KāK2 /2 pQi`2 HQBMi�BM bûDQm` pQmb MǶQm#HB2x T�b
MQb +?�`;2b BKTû`�iBp2b , bQmb pQi`2 BKTmHbBQM- QM � `�bb2K#Hû H2b
`Q#2b KB@bQB2 Um2biBb bm#b2`B+�V Ĝ K2b ;2Mb H2b `2i2M�B2Mi �T`ĕb
p2`b2K2Mi /m T`Bt Ĝ �BMbB [m2 H2b �mi`2b 7Qm`MBim`2b ¨ /Bbi`B#m2`
2M +�/2�mX ŀ

*2ii2 7QBb@+B- BH bǶ�;Bbb�Bi 2tTHB+Bi2K2Mi /2 `Q#2b KB@bQB2 Up2biBb bm#b2`B+�V-
/QMi b2mH2 H� i`�K2 ûi�Bi 2M bQB2- H� +?�ŗM2 ûi�Mi +Qmbm2 2M HBM Qm 2M H�BM2X
.Ƕ�mi`2b ?�#Bib- b�Mb [m2 HǶQM �Bi BM/B[mû H2 K�iû`B2H- 7m`2Mi 2M+Q`2 �+?2KBMûb
T�` :2KBMB�Mmb /2TmBb H� KāK2 `û;BQMX avKK�[m2 MǶ�p�Bi@BH }M�H2K2Mi
T�b 2m ;�BM /2 +�mb2 �mT`ĕb /2 aiBHB+QM \ aǶûi�Bi@BH `�#�iim bm` /2b T`ûb2Mib
KQBMb Hmtm2mt \ Qm T`ûb2Mi�@i@BH iQmi2b bQ`i2b /2 pāi2K2Mib- /QMi b2mH2 mM2
T�`iB2 2bi K2MiBQMMû2 B+B \ Zm2H[m2 i2KTb THmb i�`/- H2 +QKTi2 b2K#H2 2M}M
�pQB` ûiû �ii2BMi ,

Ŀ SQm` K� T�`i- H2b 7�iB;m2b +QKK2 H2b 7`�Bb /2b bT2+i�+H2b ¨ p2MB`
KǶûT`Qmp2Mi , [m�M/ D2 K2ib /2 HǶQ`/`2 /�Mb H2b `û+QKT2Mb2b- #B2M
[m2- TQm` H2 MQK#`2 /2b +QbimK2b- D2 bQBb �#QM/�KK2Mi TQm`pm-
D2 KǶ�T2`ÏQBb 2M 2z2i [mǶBH K�M[m2 2M+Q`2 +2`i�BM2b +?Qb2b /�Mb
MQb T`ûT�`�iB7bX ŀ

_2bi2 ¨ b�pQB` ¨ [mB bǶ�/`2bb�B2Mi +2b Ŀ 7Qm`MBim`2b ¨ /Bbi`B#m2` 2M +�@
/2�mt ŀX GǶmiBHBb�iBQM /m i2`K2 T`�2KBmK THmiƬi [m2 KmMmb- [mB /ûbB;M�Bi
+?2x avKK�[m2 H2b +�/2�mt T2`bQMM2Hb- � bm;;û`û ¨ *�HHm [mǶBH bǶ�;Bbb�Bi
/2 Ŀ `û+QKT2Mb2b ŀ TQm` H2b ;�;M�MibX *2ii2 BMi2`T`ûi�iBQM 2bi `2M7Q`+û2 T�`
H2 K�M[m2 iQi�H /2 K2MiBQMb /ǶmM2 ûp2Mim2HH2 bT�`bBQ- +2ii2 /Bbi`B#miBQM /2

SH`2 R



dR

+�/2�m ¨ H� 7QmH2 ¨ HǶQ++�bBQM /2 HǶ2/BiBQX avKK�[m2 �p�Bi@BH `û2HH2K2Mi ?QMQ@
`û H2b ;H�/B�i2m`b 2i p2M�iQ`2b p�BM[m2m`b /Ƕ?�#Bib /2 Hmt2 \ h`�/BiBQMM2HH2@
K2Mi- +2b /2`MB2`b ûi�B2Mi `û+QKT2Mbûb /2 +Qm`QMM2b /2 H�m`B2`b 2i /Ƕ�`;2Mi
Ĝ +QKK2 QM H2 i`Qmp2 bm` #2�m+QmT /2 `2T`ûb2Mi�iBQMb B+QMQ;`�T?B[m2b Ĝ Qm
Q#i2M�B2Mi iQmi bBKTH2K2Mi H� pB2 b�mp2X .�Mb H2 +QMi2ti2 /2 H� 7Q`KmH�iBQM
/ǶmM2 TQi2MiB2HH2 BMi2`/B+iBQM /2 /Bbi`B#m2` UH�`;B`BV /2b pāi2K2Mib /2 Tm`2
bQB2- BH K2 b2K#H2 THmb TH�mbB#H2 /2 `�ii�+?2` H2b /Bbi`B#miBQMb /2 avKK�[m2
�mt bT�`bBQM2bX SQm` H2 >�mi@1KTB`2- BH 2tBbi2 THmbB2m`b iûKQB;M�;2b /2 +2b
Ŀ H�M+2`b /2 +�/2�mt ŀ UKBbbBHB�V �mt bT2+i�i2m`b /m +B`[m2X G2b +�/2�mt
ûi�B2Mi /2 M�im`2 i`ĕb p�`B�#H2 2i H2b ?�#Bib Hmtm2mt i2M�B2Mi mM2 TH�+2 /2
T`2KB2` +?QBt TQm` H2b `�M;b bûM�iQ`B�mtX J�H?2m`2mb2K2Mi H2b bT�`bBQM2b M2
bQMi T�b b�BbBbb�#H2b /�p�Mi�;2 ¨ i`�p2`b H2b H2ii`2b /2 avKK�[m2 2i �BMbB-
BH MǶ2bi ;mĕ`2 TQbbB#H2 /2 T`û+Bb2` HǶmiBHBb�iBQM 7�Bi2 /2 +2b pāi2K2MibX a2mHb
H2b +�/2�mt T2`bQMM�HBbûb 2MpQvûb �T`ĕb H2b 72biBpBiûb �TT�`�Bbb2Mi 2M MQK#`2
bB;MB}+�iB7X

h`QBb ûpĕM2K2Mib /2 ;`�M/2 2Mp2`;m`2 K�`[m2Mi H2b +�``Bĕ`2b /2b avK@
K�+?B T2M/�Mi H� /2`MBĕ`2 /û+2MMB2 /m Ao bBĕ+H2X G2 Tĕ`2 +ûHĕ#`2 /2b 7āi2b
/Ƕ2Mi`û2 2M +?�`;2 TQm` bQM +QMbmH�i Q`/BM�B`2 UjNRV- bQM }Hb J2KKBmb Qz`2
/2b KmM2`� 2M i�Mi [m2 [m2bi2m` UjNjV 2i T`ûi2m` U9yRVX G2 T`2KB2` �ii2BMi H2
bQKK2i /2 HǶû+?2HH2 /2b K�;Bbi`�im`2b 2i H2 b2+QM/ Q#iB2Mi b� TH�+2 /�Mb H� +m@
`B2 `QK�BM2X *2b ûi�T2b 7QM/�K2Mi�H2b /m +m`bmb ?QMQ`mK /ûi2`KBM�B2Mi H�
TH�+2 2i HǶBM~m2M+2 /2 H� 7�KBHH2 �m b2BM /m ;`QmT2 bûM�iQ`B�HX § bQM 2Mi`û2 2M
+?�`;2- avKK�[m2 b2K#H2 �pQB` 7�Bi H2 +?QBt /ǶQz`B` /2b +�/2�mt i`�/BiBQMM2Hb
TQm` +QKKûKQ`2` mM ûpĕM2K2Mi /QMi BH 2bi /B{+BH2 /2 K2bm`2` HǶBKT�+i- +�`
H� +Q``2bTQM/�M+2 MǶ2M T�`H2 }M�H2K2Mi [mǶ�bb2x T2mX *Ƕ2bi iQmi H2 +QMi`�B`2
TQm` H2b 2/BiBQM2b /2 J2KKBmb- /QMi HǶQ`;�MBb�iBQM `2KTHBi THmb /ǶmM2 +BM@
[m�Mi�BM2 /2 H2ii`2b 2i BKTHB[m�Bi H2 bQmiB2M K�iû`B2H 2i KQ`�H /2 HǶ2Mb2K#H2
/m `ûb2�m bvKK�[mB2MX G2 7�Bi [m2 H2m` Q`;�MBb�iBQM Q++mT2 mM2 i2HH2 TH�+2
/�Mb H� +Q``2bTQM/�M+2- KQMi`2 [m2 H2b bT2+i�+H2b M2 bǶ�/`2bb�B2Mi T�b mMB@
[m2K2Mi ¨ H� 7QmH2- /QMi H2 K�;Bbi`�i pQmH�Bi bǶ�bbm`2` H� 7�p2m`X 1M 2z2i- �m
b2BM /m ;`QmT2 bûM�iQ`B�H- BH bǶ�;Bbb�Bi û;�H2K2Mi /2 +QKKmMB[m2` H2b /ûi�BHb
/2 HǶûpĕM2K2Mi , /2b /ûT2Mb2b 2ti`�Q`/BM�B`2b- /2b �MBK�mt ?Q`b /m +QKKmM
2i /2b ;H�/B�i2m`b #`BHH�Mib ûi�B2Mi �mi�Mi /2 K�`[m2m`b /BbiBM+iB7b- [mB /2p2@

J2bHBM JQ`2HHB
"`B�M/@SQMb�`i aBKQM



dk

M�B2Mi mM2 `û7û`2M+2 TQm` H2 K�;Bbi`�i bmBp�MiX JāK2 bǶBHb MǶ�bbBbi�B2Mi T�b
7Q`+ûK2Mi ¨ HǶ2/BiBQ 2M T2`bQMM2 Ĝ +2 [mǶQM pQBi #B2M ¨ i`�p2`b HǶ2t2KTH2 /2
avKK�[m2 Ĝ H2b bûM�i2m`b ûi�B2Mi #B2M �p2`iBb /2 H� `ûmbbBi2 Qm MQM /ǶmM2
2/BiBQX �BMbB- TQm` H2b bT2+i�+H2b [m2biQ`B2Mb 2i T`ûiQ`B2Mb /2 J2KKBmb- bQM
Tĕ`2 MǶ�p�Bi `B2M H�Bbbû �m ?�b�`/X .2 H� KāK2 7�ÏQM- H2b +�/2�mt +QKKûKQ@
`�iB7b `2KTHBbb�B2Mi mM2 7QM+iBQM T`BKQ`/B�H2 /�Mb H� bi`�iû;B2 +QKKmMB+�iBp2
/2 b� 7�KBHH2 2i 72`QMi HǶQ#D2i /m +?�TBi`2 bmBp�MiX



dj

G� +Q``2bTQM/�M+2 /2 avKK�[m2 � +QMb2`pû /2b iûKQB;M�;2b /2 H� /Bb@
i`B#miBQM /2 +�/2�mt BM/BpB/m�HBbûb TQm` +QKKûKQ`2` H2b 2/BiBQM2b /2 J2K@
KBmbX �T`ĕb H2b 72biBpBiûb- avKK�[m2 7�Bi T�`p2MB` �m MQK /2 bQM }Hb /2b
bQmp2MB`b /2 +2b ûpĕM2K2Mib ¨ [m2H[m2b ûKBM2Mib T2`bQMM�;2bX § +2mt [mǶBH
MQKK2 b2b Ŀ 7`ĕ`2b ŀ - avKK�[m2 bǶ�/`2bb2 2M +2b i2`K2b ,

Ŀ AH 2bi `Bim2H 2i bQm?�Biû [m2 H2b [m2bi2m`b +�M/B/�ib Qz`2Mi H2b
/QMb /Ƕmb�;2 �mt T2`bQMM2b ûKBM2Mi2b 2i i`ĕb +?ĕ`2b , ¨ #QM /`QBi-
pQmb āi2b /2 H2m` MQK#`2X �m MQK /2 KQM }Hb [mB � T`ûb2Miû b2b
bT2+i�+H2b /2 [m2bi2m`- D2 pQmb Qz`2 /QM+ mM /BTiv[m2 /ǶBpQB`2 2i
mM2 +Q`#2BHH2 2M �`;2Mi /2 /2mt HBp`2b- 2M pQmb T`B�Mi �p2+ BMbi�M+2
/2 #B2M pQmHQB` �++m2BHHB` �p2+ DQB2 +2ii2 K�`[m2 /2 /û7û`2M+2X ŀ

§ mM �mi`2 �MQMvK2- T`Q#�#H2K2Mi mM bûM�i2m` /ǶQ`B;BM2 ;�mHQBb2 �v�Mi
`27mbû HǶBMpBi�iBQM ¨ H� 7āi2 +QMbmH�B`2 /2 LB+QK�[m2 6H�pB2M U¨ JBH�M- 2M

*�HHm

*�HHm
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/û#mi /Ƕ�MMû2 jN9V- avKK�[m2 2MpQB2 mM2 MQi2 bBKBH�B`2 /ǶmM iQM `2H�iBp2@
K2Mi M2mi`2X �T`ĕb [m2H[m2b ?ûbBi�iBQMb- avKK�[m2 �p�Bi +QM}û H2b +�/2�mt
U[m2biQ`B� /QM�V ¨ /2b ?QKK2b /2 +QM}�M+2 /2 +2 +Q``2bTQM/�MiX *QKK2
/�Mb HǶ2t2KTH2 T`û+û/2Mi- BH �p�Bi Qz2`i mM /BTiv[m2 2i mM T2iBi bQmp2MB` [m2
H2 /2biBM�i�B`2 /2p�Bi /�B;M2` �++2Ti2`X G2 T`û72i /2 H� oBHH2 /2 j3d- a�HHmbi2-
[mB �p�Bi T`āiû K�BM@7Q`i2 ¨ avKK�[m2 TQm` HǶ�+?�i /2 +?2p�mt 2M 1bT�;M2
TQm` HǶ2/BiBQ T`ûiQ`B2MM2- 2bi ;`�iB}û /ǶmM Ŀ /BTiv[m2 /2 MQi`2 +�M/B/�i 2i
(/ǶmM) T2iBi bQmp2MB` /2 /2mt HBp`2b /Ƕ�`;2Mi- T�`+2 [m2 MQmb /ûbB`QMb pQmb
KQMi`2` [mǶ2z2+iBp2K2Mi �#b2Mi /2 MQi`2 2/BiBQ- pQmb M2 HǶûiB2x T�b T�` H�
T2Mbû2X ŀ LB+QK�[m2 6H�pB2M- [mB MǶ�p�Bi T�b Tm �bbBbi2` ¨ HǶ2/BiBQ /m D2mM2
[m2bi2m` ¨ _QK2- Q#iB2Mi MQM b2mH2K2Mi /2b /BTiv[m2b 2i /2b bQmp2MB`b U/BT@
iv+?B 2i �TQT?Q`2iB+B Q#H�iBQM2bV 2M `2K2`+B2K2Mi TQm` bQM �B/2 T`û+B2mb2 -
K�Bb 2bi bQHHB+Biû TQm` 2M /Bbi`B#m2` ¨ /Ƕ�mi`2b ,

Ŀ lM2 7QBb i2`KBMûb b2b bT2+i�+H2b /2 [m2bi2m`@+�M/B/�i- MQi`2
}Hb avKK�[m2 pQmb Qz`2 b2b +�/2�mt [m2biQ`B2Mb 2i /Bbi`B#m2 /2
b2K#H�#H2b ?QKK�;2b ¨ iQmi2b MQb �mi`2b `2H�iBQMbX oQmb- [mB
/2 KmHiBTH2b 7�ÏQMb �p2x K2`p2BHH2mb2K2Mi +QMi`B#mû ¨ +2 7�bi2-
D2 pQmb T`B2 /2 #B2M pQmHQB` �++2Ti2` /BTiv[m2b 2i bQmp2MB`bX 1M
Qmi`2- TQm` `ûTQM/`2 ¨ b� H�`;2bb2 T�` /2b `2K2`+B2K2Mib THmb
2KT`2bbûb [mǶû[mBp�H2Mib- DǶ�B 2MpQvû ¨ MQi`2 b2B;M2m` 2i T`BM+2
mM /BTiv[m2 2M+�/`û /ǶQ`X CǶ�B û;�H2K2Mi ?QMQ`û MQb �mi`2b �KBb
T�` /2b i�#H2ii2b /ǶBpQB`2 2i /2b +Q`#2BHH2b /Ƕ�`;2MiX C2 H�Bbb2 /QM+
¨ pQi`2 BMBiB�iBp2 2i ¨ pQi`2 /Bb+`ûiBQM /ǶQz`B` +2b 2MpQBb QTTQ`im@
MûK2Mi ¨ +?�+mMX ŀ

*�K2`QM
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G2b Ŀ +QMM�Bbb�M+2b ŀ /ǶmM bûM�i2m` `QK�BM +QKK2 avKK�[m2 ûi�B2Mi
bȿ`2K2Mi MQK#`2mb2b /Ƕ�mi�Mi THmb [m2 HǶmM /2 b2b THmb T`Q+?2b �KBb ûi�Bi H2
+QMb2BHH2` /2 HǶ2KT2`2m`X AH 2bi #B2M TQbbB#H2 [mǶ2HH2b b2 bQB2Mi +QKTiû2b T�`
+2Mi�BM2bX avKK�[m2 mb�Bi ?�#BH2K2Mi /2 H� TQbBiBQM /2 6H�pB2M ¨ H� +Qm`
TQm` 2Mi`2` 2M +QMi�+i �p2+ H2b KBMBbi`2b 2i HǶ2MiQm`�;2 /m MQmp2H 2KT2`2m`
2M H2b ;`�iB}�Mi /ǶmM /BTiv[m2 2i /ǶmM2 +Q`#2BHH2 2M �`;2MiX *2 Ŀ T�[m2i ŀ
�TT�`�ŗi 2M 2z2i +QKK2 H2 +�/2�m bi�M/�`/Bbû TQm` +QKKûKQ`2` HǶ2/BiBQ /m
D2mM2 [m2bi2m`X a2mH HǶ2KT2`2m` `2ÏQBi mM /BTiv[m2 2M+�/`û /ǶQ`- [mB- T�`
b� +QKTQbBiBQM 2ti`�Q`/BM�B`2- b2 /ûi�+?�Bi /m HQiX G2b +B`+QMbi�M+2b 2i H2b
�+i2m`b /2 HǶ�+i2 /2 +QKKmMB+�iBQM ûi�Mi +QMMmb- BH bǶ�;Bi ¨ T`ûb2Mi /2 +QMbB@
/û`2` H2b Q#D2ib 2MpQvûb TQm` +QKKûKQ`2` H2b K�;Bbi`�im`2b /2 J2KKBmb ,
H2b TH�ib 2M �`;2Mi 2i H2b /BTiv[m2b 2M BpQB`2X

aB HǶQM bmBi 62bimb- [mB /û}MBi bBKTH2K2Mi +�MBbi2HHmK +QKK2 H2 /BKB@
MmiB7 /2 +�MBbi`mK - HǶ2tT`2bbBQM +�MBbi2HHmK �`;2Mi2mK /ûbB;M2 mM T�MB2`
Qm mM2 T2iBi2 +Q`#2BHH2 2M �`;2MiX G� `2+?2`+?2 v pQBi K�DQ`Bi�B`2K2Mi mM
TH�i Qm mM2 T�iĕM2 2M �`;2Mi - +QMMm û;�H2K2Mi bQmb H2 i2`K2 �ii2biû �bb2x
i�`/Bp2K2Mi /2 KBbbQ`BmK- /QMi HǶûivKQHQ;B2 2bi Q#b+m`2X SQm` AbB/Q`2 /2
aûpBHH2- KBbbQ`BmK pB2M/`�Bi /2 K2Mb� c H� T`BM+BT�H2 ?vTQi?ĕb2 KQ/2`M2
`2TQb2 bm` mM2 /û`Bp�iBQM /2 KBbbmb 2i b2 `û7û`�Bi bQBi �m b2`pB+2 HQ`b /m `2@
T�b - bQBi ¨ H� [m�HBiû /ǶmM +�/2�m Ŀ 2MpQvû ŀ �m /2biBM�i�B`2X G� 7Q`KmH2 /2
avKK�[m2 `2bi2 �bb2x bBM;mHBĕ`2 2i � TQmbbû +2`i�BMb ¨ āi`2 THmb T`m/2Mi ,
�BMbB- 6X@�X "�m2` T�`H2 bBKTH2K2Mi /ǶmM `û+BTB2Mi 2M �`;2Mi UĿ 2BM bBH#2`M2b
:27 Ľ ŀVX a�Mb 2M /û}MB` HǶ�TT�`2M+2- CX@SX *�HHm BMi2`T`ĕi2 H2b +�MBbi2HH�
�`;2Mi2� +QKK2 Ŀ H� `2T`ûb2Mi�iBQM 2K#2HHB2 /2 H� bTQ`imH2 Q`B;BM2HH2 ŀX 1M
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Q#b2`p�Mi HǶ2TBbimH� AA- 3R- BH M2 K2 b2K#H2 T�b BM+Q?û`2Mi /2 K2ii`2 H2b 2t@
T`2bbBQMb +�MBbi2HHmK �`;2Mi2mK HB#`�`mK /m�`mK 2i �TQT?Q`2imK HB#`�`mK
�`;2MiB /m�`mK bm` H2 KāK2 TH�MX G2b /2mt 2tT`2bbBQMb T�`�Bbb2Mi #B2M /û@
bB;M2` H2 KāK2 Q#D2i T2b�Mi /2mt HBp`2b Ĝ 2M #QM Q`�i2m` avKK�[m2 pQmH�Bi
�TT�`2KK2Mi ûpBi2` mM2 `ûTûiBiBQMX G� Ŀ +Q`#2BHH2 ŀ 2M �`;2Mi `2KTHBi H�
7QM+iBQM /2 bQmp2MB` U�TQT?Q`2i�V /2 HǶ2/BiBQX

G2 TQB/b /m TH�i 2M �`;2Mi b2K#H�Bi �pQB` mM2 +2`i�BM2 BKTQ`i�M+2 bB #B2M
[m2 H2b ûTBbiQHB2`b H2 T`û+Bb�B2Mi HQ`b /2 HǶ2MpQBX lM +2`i�BM S?BHBTT2 }i T�`@
p2MB` mM2 T?B�H2 2M �`;2Mi /ǶmM2 KBM2 ¨ HǶ2KT2`2m` CmHB2MX *?2x Sûi`QM2-
H2b TH�ib 2M �`;2Mi /2 h`BK�H+?BQM TQ`i2Mi- ;`�pûb bm` H2m`b #Q`/b- H2 MQK /2
H2m` T`QT`Bûi�B`2 2i H2m` TQB/b 2M �`;2MiX G2b TH�ib 2M �`;2Mi �TT�`�Bbb2Mi
�mbbB /�Mb H2b ûpĕM2K2Mib `�TTQ`iûb T�` :`û;QB`2 /2 hQm`b ¨ H� }M /m oA
bBĕ+H2X :`û;QB`2 � ûiû HmB@KāK2 iûKQBM /2 H� 7�#`B+�iBQM T�` H2 `QB *?BHTû`B+
/ǶmM KBbbQ`BmK Q`Mû /2 TB2``2b T`û+B2mb2b 2i /ǶmM TQB/b /2 +BM[m�Mi2 HBp`2b
TQm` Ŀ ?QMQ`2` 2i �MQ#HB` H� ;2Mb /2b 6`�M+b ŀX G2b TH�ib /2 /2mt HBp`2b- 2M@
pB`QM eey ; - 2MpQvûb T�` avKK�[m2 `2bi2Mi `2H�iBp2K2Mi KQ/2bi2b bB HǶQM
+QMbB/ĕ`2 [m2 H2 TQB/b /2 +2`i�BMb KBbbQ`B� BKTû`B�mt TQmp�B2Mi /ûT�bb2`
[mBMx2 FBHQ;`�KK2b +QKK2 H2 +ûHĕ#`2 KBbbQ`BmK /2 h?ûQ/Qb2X G� `�BbQM
TQm` H�[m2HH2 +2b Q#D2ib TQ`i�B2Mi mM2 BM/B+�iBQM /2 TQB/b 2bi i`ĕb /Bb+miû2
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/�Mb H� `2+?2`+?2 , mM +QMi`ƬH2 /m TQB/b HQ`b /2 H� 7�#`B+�iBQM- mM2 BM/B+�iBQM
TQm` H� p2Mi2- mM2 �B/2 �m KQK2Mi /2 HǶBMp2Mi�B`2 /m T`QT`Bûi�B`2 Qm /2 HǶ?û@
`Bi�;2 bQMi �mi�Mi /Ƕ?vTQi?ĕb2b ûpQ[mû2bX *2b �`;mK2Mib /ǶQ`/`2 T`�iB[m2
M2 b2K#H2Mi TQm`i�Mi T�b b�iBb7�Bb�Mib TQm` 2tTHB[m2` H2b K2MiBQMb /2 TQB/b
/�Mb H2b +Q``2bTQM/�M+2b 2i +�+?2Mi H2b 7QM+iBQMb `2T`ûb2Mi�iBp2b /2 +2b TBĕ+2b
+QKK2 H2 bm;;ĕ`2 /Ƕ�BHH2m`b HǶ2ti`�Bi /m a�iB`B+QMX

lM +2`i�BM MQK#`2 /2 TH�ib 2M �`;2Mi +QMb2`pûb /2TmBb HǶûTQ[m2 /2b
hûi`�`[m2b bQMi 2M K2bm`2 /2 +QKTHûi2` H2b /QMMû2b THmiƬi H�+mM�B`2b /2b
bQm`+2b û+`Bi2bX G2 TQB/b 2i H2 /B�Kĕi`2 /2b /Bb[m2b bQMi i`ĕb p�`B�#H2b 2i
/2p�B2Mi- iQmi +QKK2 HǶ2tBbi2M+2 /2 /û+Q`b };m`ûb- ;ûQKûi`B[m2b 2ifQm ~Q@
`�mt āi`2 �/�Tiûb �mt bQm?�Bib /m +QKK�M/Bi�B`2- ¨ HǶQ++�bBQM 2i �mUtV /2b@
iBM�i�B`2UbVX SQm`i�Mi H2 /2;`û /ǶûH�#Q`�iBQM B+QMQ;`�T?B[m2 2i H� /BK2MbBQM
/m TH�i M2 pQMi T�b 7Q`+ûK2Mi /2 T�B` �p2+ H2 `�M; /2 HǶûK2ii2m` Qm /m `û+2T@
i2m`X :ûMû`�H2K2Mi- H2b TH�ib TQ`i�B2Mi mM2 BMb+`BTiBQM T2`K2ii�Mi /ǶB/2MiB@
}2` HǶûK2ii2m` /2 HǶQ#D2i- T�`7QBb HǶQ++�bBQM /2 H� 7�#`B+�iBQM 2i i`ĕb `�`2K2Mi
H2b /2biBM�i�B`2bX G2b �M�Hvb2b bivHBbiB[m2 2i ivTQHQ;B[m2 bQMi ;ûMû`�H2K2Mi
bmBpB2b /ǶmM2 �M�Hvb2 ûHûK2Mi�B`2 /m Kûi�H �}M /2 /ûi2`KBM2` HǶ�HHB�;2- /ǶmM
2t�K2M Kûi�HHQ;`�T?B[m2 [mB /QMM2 /2b BM7Q`K�iBQMb bm` H� 7�#`B+�iBQM /2b
Q#D2ib- 2i /ǶmM2 �M�Hvb2 BbQiQTB[m2 /m THQK# [mB T2`K2i /Ƕ�TT`û?2M/2` H�
T`Qp2M�M+2 /m Kûi�H miBHBbûX 1M /2?Q`b /2 HǶ�`;2Mi Tm`- QM `2i`Qmp2 HǶûH2+@
i`mK- mM �HHB�;2 /ǶQ` 2i /Ƕ�`;2Mi /�Mb /2b T`QTQ`iBQMb p�`B�#H2b- 2i HǶ�HHB�;2
i`ĕb `ûT�M/m /Ƕ�`;2Mi 2i /2 +mBp`2- /QMi H� i2M2m` bǶûHĕp2 T�`7QBb ¨ k8 TQm`
+2MiX G2 +QMbi�i /2b MmKBbK�i2b /ǶmM2 �m;K2Mi�iBQM b2MbB#H2 /2b `�TTQ`ib
+mBp`2@�`;2Mi- pQB`2 HǶ�DQmi /2 xBM+ Qm /2 THQK#- +QM/mBb�Mi ¨ mM2 /ûiû`BQ`�@
iBQM /2b KQMM�B2b i�`/Bp2b- M2 T2mi T�b āi`2 +QM}`Kû bm` H2b TH�ib 2M �`;2MiX
1M 2z2i- H� +QKTQbBiBQM /2 +2b /2`MB2`b 2bi `2H�iBp2K2Mi Tm`2 2i T`ûb2Mi2 2Mi`2
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Ne 2i N3 TQm` +2Mi /Ƕ�`;2MiX Lû�MKQBMb H� [m�HBiû /2 HǶ�HHB�;2 M2 +QMbiBim2
¨ HmB b2mH MB mM K�`[m2m` TQm` bTû+B}2` mM Q#D2i- MB mM +`Biĕ`2 bm{b�Mi TQm`
/ûi2`KBM2` H2 HB2m 2i H� /�i2 /2 7�#`B+�iBQMX Zm2 H2 /2;`û /2 Tm`2iû /2 HǶ�`;2Mi
BKTHB[m2 mM2 bmT2`pBbBQM /ǶQ`B;BM2 BKTû`B�H2 � ûiû `û7miû �p2+ ûM2`;B2X .�Mb
H� K�D2m`2 T�`iB2 /2b +�b- +2 bQMi H2b BMb+`BTiBQMb- H2b +`Biĕ`2b bivHBbiB[m2 2i
B+QMQ;`�T?B[m2 [mB T2`K2ii2Mi /2 /�i2` 2i /2 /û/mB`2 H2 +QMi2ti2 ?BbiQ`B[m2
/ǶmM TH�i 2M �`;2MiX

S`ûb2Mi2` 2i Qz`B` /2 HǶ�`;2Mi2`B2 /Ƕ�TT�`�i MǶ2bi �bbm`ûK2Mi T�b mM T?û@
MQKĕM2 HBKBiû ¨ HǶ�MiB[mBiû i�`/Bp2X .ûD¨ bQmb H� _ûTm#HB[m2 2i H2 >�mi@
1KTB`2- H� p�Bbb2HH2 2M �`;2Mi ûi�Bi mM bvK#QH2 /m bi�imi bQ+B�H /2 b2b T`Q@
T`Bûi�B`2b 2i +QMbiBim�Bi mM Kû/B� /2 HǶ�TT�`i2M�M+2 �`BbiQ+`�iB[m2X J�Bb
HǶ�`;2Mi2`B2 bm#Bi �mbbB H� +`BiB[m2 2i- +QKK2 H2 bvK#QH2 /ǶmM Hmt2 /ûK2bm`û-
2HH2 /2pBMi HǶQ#D2i /2 H� b�iB`2X A`QMB[m2K2Mi HǶQM b2 TH�B;M�Bi +?2x J�`iB�H /2
TH�ib 2M �`;2Mi /QMi H2 TQB/b M2 +Q``2bTQM/�Bi T�b �mt �ii2Mi2b c �BHH2m`b-
2MpQv2` /2 HǶQ` Qm /2 HǶ�`;2Mi T�`�ŗi THmb 7�+BH2 [m2 /2b Hû;mK2bX GǶ�`;2Mi2@
`B2 M2 K�M[m�Bi ûpB/2KK2Mi T�b �m 72biBM /2 h`BK�H+?BQM [m2 T2BMi Sûi`QM2
/�Mb bQM a�iB`B+QM , /ĕb H� TQ`i2 /Ƕ2Mi`û2- H2 ;�`/B2M H�p2 H2b TQBb /�Mb mM2
û+m2HH2 2M �`;2Mi UBM H�M+2 �`;2Mi2�V 2i mM TH�i iQK#û HQ`b /m `2T�b `2bi2 ¨
i2``2 TQm` āi`2 /û#H�vû 2M KāK2 i2KTb [m2 HǶ2b+H�p2 [mB HǶ�p�Bi 7�Bi +?QB`X
1M}M- HǶ�KT?Bi`vQM �{+?2 b� T�bbBQM 2i b� Ŀ +QMM�Bbb�M+2 ŀ 2M K�iBĕ`2 /Ƕ�`@
;2Mi2`B2 2M /û+`Bp�Mi HQM;m2K2Mi HǶQ`B;BM2 2i H2b /û+Q`b /2b TH�ib �mt BMpBiûbX
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G� +�`B+�im`2 /m `B/B+mH2 h`BK�H+?BQM `2~ĕi2 H2b /Bb+Qm`b �m b2BM /ǶmM2
bQ+Bûiû [mB miBHBb�Bi H2b Q#D2ib 2M �`;2Mi +QKK2 /2b Kû/B�b /2 H� /BbiBM+iBQM
bQ+B�H2X

SQm` H2 AAA bBĕ+H2- H2 MQK#`2 /2 bQm`+2b û+`Bi2b 2bi KBM+2- bB #B2M [m2 HǶQM
7�Bi ;ûMû`�H2K2Mi �TT2H �mt BM/B+�iBQMb [m2 7Qm`MBi HǶ>BbiQB`2 �m;mbi2 Ua>�V
bm` H� TH�+2 /2 HǶ�`;2Mi2`B2 /�Mb H� bQ+Bûiû- �}M /2 K2ii`2 2M HmKBĕ`2 H� +QMiB@
MmBiû 2Mi`2 H2 >�mi@1KTB`2 2i HǶ�MiB[mBiû i�`/Bp2X § Dmbi2 iBi`2- H� `2+?2`+?2
K2i 2M ;�`/2 +QMi`2 H� p�HB/Biû 2t�+i2 /2b oB2b /2b 2KT2`2m`b 2i bQmHB;M2
H� /B{+mHiû /2 /�i2` +2b i2ti2bX G2b TH�ib 2M �`;2Mi �TT�`�Bbb2Mi /�Mb H2b
a>� +QKK2 /2b Kû/B�b /2 H� +QKKmMB+�iBQM /m T`BM+2 , /ǶmM +Ƭiû- HQ`b[m2
H� p�Bbb2HH2 /Ƕ�TT�`�i 2bi T`ûb2Miû2 2i Qz2`i2 /�Mb mM2 Ŀ Dmbi2 K2bm`2 ŀ- 2HH2
2bi mM K�`[m2m` /2 T`2biB;2- /2 HǶ�mi`2- H� `2MQM+B�iBQM pQHQMi�B`2 ¨ +2 Hmt2
2bi mM 7�+i2m` /Ƕ�miQ`BiûX G� 7Q`i2 b+BbbBQM 2Mi`2 HǶ�`;2Mi +QKK2 mM2 bQm`+2
/2 T`2biB;2 2i BMp2`b2K2Mi +QKK2 mM bB;M2 /2 Hmt2 /ûK2bm`û 2bi T�`iB+m@
HBĕ`2K2Mi T`ûb2Mi2 +?2x H2b �mi2m`b +?`ûiB2Mb �}M /2 /ûMQM+2` H2b T`�iB[m2b
�`BbiQ+`�iB[m2b i`�/BiBQMM2HH2bX SQm` Cû`ƬK2- H2b HQm`/2b p�Bbb2HH2b /Ƕ�`;2Mi
U�`;2MiB TQM/mbV bQMi H2 bvK#QH2 KāK2 /m ;�bTBHH�;2 [mB `û;M�Bi /�Mb H2b
KBHB2mt �Bbûb- Ŀ H¨ Qɍ H2 /2biBM�i�B`2 2bi THmb `B+?2 [m2 H2 /QM�i2m` ŀX AH MǶ2bi
T�b ûiQMM�Mi [m2 H2 KQBM2 �Bi T2Mbû [mǶBH ûi�Bi Ŀ b�+`BHĕ;2 [m2 /2 /QMM2`
H2 #B2M /2b T�mp`2b ¨ +2mt [mB M2 bQMi T�b T�mp`2b ŀX 1M bB;M2 /2 /ûpQ@
iBQM- b�BMi2 JûH�MB2 2i bQM ûTQmt }`2Mi Ŀ K2ii`2 2M TBĕ+2b HǶ�`;2Mi2`B2 [mǶBHb
TQbbû/�B2Mi 2M ;`�M/2 [m�MiBiû ŀ TQm` HǶQz`B` �mt ú;HBb2bX S�mHBM /2 S2HH�
`2D2i�Bi Ŀ mM2 �`;2Mi2`B2 THmb `2K�`[m�#H2 T�` bQM T`Bt [m2 T�` bQM TQB/b ŀX

GǶBKT`2bbBQM /ǶmM2 �m;K2Mi�iBQM /2 HǶBKTQ`i�M+2 /2b b2`pB+2b /Ƕ�`;2Mi2@
`B2 /m`�Mi HǶ�MiB[mBiû i�`/Bp2 b2 K2bm`2 2M+Q`2 �m MQK#`2 /2 `B+?2b i`ûbQ`b
KBb �m DQm` /�Mb H2b T`QpBM+2b Q++B/2Mi�H2b- /QMi H2b THmb BKT`2bbBQMM�Mib
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bQMi +2mt i`Qmpûb ¨ �m;mbi� _�m`B+� - H2 i`ûbQ` /Bi /2 Ŀ JBH/2M?�HH ŀ /û+Qm@
p2`i /�Mb H2 +QKiû �M;H�Bb /2 amzQHF Qm 2M+Q`2 H2 i`ûbQ` a2pbQ- iQmDQm`b 2M
TQbb2bbBQM T`Bpû2 �+im2HH2K2MiX G2b Q#D2ib 2M Kûi�H T`û+B2mt ûK�M2Mi 2M
2z2i /ǶmM +QMi2ti2 /2 /û+Qmp2`i2 bQmp2Mi T�`iB+mHB2`X G� THmT�`i /2b /ûTƬib
bQMi pQHQMi�B`2b bQmb 7Q`K2 /2 KQ#BHB2` 7mMû`�B`2 Qm /2 i`ûbQ`b 2M7QmBb TQm`
H2b K2ii`2 ¨ HǶ�#`B /Ƕûp2Mim2Hb TBHH�;2b- +QKK2 /�Mb H2 +�b /m i`ûbQ` i`Qmpû
bm` HǶ1b[mBHBM ¨ _QK2- 2Mi2``û bQmb H� K2M�+2 BKKBM2Mi2 /m b�+ /2 H� oBHH2
2M 9RyX _û;mHBĕ`2K2Mi H2 /ûTƬi /2 i`ûbQ`b 2bi �bbQ+Bû ¨ HǶBMbi�#BHBiû +`ûû2
T�` H2b BMp�bBQMb ;2`K�MQ@Q`B2Mi�H2b /2 HǶ�MiB[mBiû i�`/Bp2X o`�Bb2K#H�#H2
/�Mb +2`i�BMb +�b- BH 7�mi iQmi27QBb p2BHH2` ¨ Mm�M+2` +2ii2 2tTHB+�iBQM T�`7QBb
i`QT `û/m+i`B+2 ¨ H� pm2 /2b T�`iB+mH�`BbK2b `û;BQM�mtX �mbbB- BH M2 7�mi T�b
bQmb@2biBK2` H� T�`i /2b i`ûbQ`b `�bb2K#Hûb /�Mb mM #mi /2 i?ûb�m`Bb�iBQM-
MQi�KK2Mi T�` H2b ú;HBb2b +?`ûiB2MM2bX lM /2`MB2` 7�+i2m` � `û+2KK2Mi ûiû
KBb 2M �p�Mi T�` H� `2+?2`+?2 , H� KQ#BHBiû /2b b2`pB+2b 2M �`;2Mi b2K#H2 �pQB`
ûiû #2�m+QmT THmb ;`�M/2 [mǶQM M2 HǶ� +`m Dmb[m2@H¨- KāK2 /�Mb H2b +Qm+?2b
KQBMb 7Q`imMû2bX G2b a>� `�TTQ`i2Mi [m2 S2b+2MMBmb LB;2` �p�Bi BMi2`/Bi
¨ b2b bQH/�ib /Ƕ�TTQ`i2` H2m` �`;2Mi2`B2 2M +�KT�;M2 �}M [m2- /�Mb H2 +�b Qɍ
H2b #�;�;2b M2 iQK#2`�B2Mi �mt K�BMb /2b 2MM2KBb- H2b Ŀ M�iBQMb #�`#�`2b ŀ
M2 bQB2Mi T�b 2M K2bm`2 /2 T�`�/2` �p2+ H2b i`ûbQ`b `QK�BMbX § HǶ�TT`Q+?2
/ǶmM2 K2M�+2- HǶ2M7QmBbb2K2Mi MǶ�TT�`�ŗi T�b +QKK2 HǶmMB[m2 bQHmiBQMX �BMbB
GB#�MBmb `�TTQ`i2 [m2 H2b �`BbiQ+`�i2b /Ƕ�MiBQ+?2 2KTQ`iĕ`2Mi H2m` �`;2Mi2`B2
¨ /Qb /2 #�`/Qib HQ`b /2 H2m` 7mBi2 2M jd3X G2b MmKBbK�i2b 2i H2b ?BbiQ`B2Mb
/2 HǶû+QMQKB2 #vx�MiBM2 QMi �p�M+û HǶ?vTQi?ĕb2 b2HQM H�[m2HH2 H� /ûT`û+B�iBQM
/2 HǶ�`;2Mi ûi�Bi i2HH2 [m2 H2 Kûi�H MǶûi�Bi THmb /BbTQMB#H2 bm` H2 K�`+?û- +2
[mB 2tTHB[m2`�Bi û;�H2K2Mi [mǶ¨ +2ii2 ûTQ[m2- QM M2 7`�TT�Bi THmb /2 KQMM�B2
2M �`;2MiX GǶ�`;2Mi b2 i`Qmp�Bi �BMbB �++mKmHû /�Mb H2b K�BbQMb �`BbiQ+`�@
iB[m2b T`BM+BT�H2K2Mi ¨ /2b }Mb `2T`ûb2Mi�iBp2b Qm #B2M BH 7mi 2MpQvû bQmb
7Q`K2 /ǶQ#D2ib /2 `2T`ûb2Mi�iBQM KQ#BH2b �mt T�B`bX

:m;;Bb#2`;
S�BMi2` >Q##b
JmM/2HH J�M;Q JmM/2HH J�M;Q
a?2HiQM *�K2`QM
"�m2`

"�m2` :B2`bQM
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G2b KBbbQ`B� 2M+Q`2 +QMMmb �mDQm`/Ƕ?mB �TT�`iB2MM2Mi TQm` H� THmT�`i
�mt Ŀ H�`;2bb2b BKTû`B�H2b ŀX .Bt@M2m7 2t2KTH�B`2b /2 TH�ib 2M �`;2Mi
+QKKûKQ`�Mi /2b �MMBp2`b�B`2b /2 `ĕ;M2 Qm TQ`i�Mi /2b BMb+`BTiBQMb pQiBp2b
T2mp2Mi āi`2 +QKTiûb T�`KB H2b /QM�iBp� BKTû`B�mtX .Bbi`B#mû2b HQ`b /2
;`�M/2b +û`ûKQMB2b- H2b /QM�iBQMb BKTû`B�H2b ûi�B2Mi /2biBMû2b �mt bûM�i2m`b-
+QKK2 H2 `�TTQ`i2 *Q`BTT2 /�Mb bQM S�Mû;v`B[m2 ¨ H� ;HQB`2 /2 CmbiBM AA ,

Ŀ SmBb bm` HǶ�H#mK b�+`û- QM HBi H2b MQKb /2b bûM�i2m`b 2i H2b Tĕ`2b
+QMb+`Bib- 2M 2Mi2M/�Mi H� pQBt H2b +Bi2`- bǶ�TT`Q+?�Mi bQm`B�Mib-
;`�pBbb�Mi H2b bQKK2ib i`ĕb ûH2pûb /m bBĕ;2- i2M/�Mi H2m`b K�BMb-
T`2MM2Mi H2b `û+QKT2Mb2b /QMMû2b T�` H2 +QMbmH K�ŗi`2 /m KQM/2
2i- }2`b /2b /QMb [mǶBHb QMi `2Ïmb- TQ`i2Mi /2b p�b2b /Ƕ�`;2Mi TH2BM
/2 Kûi�H 7�mp2- b2K#H�#H2b �mt T`ûb2Mib /ǶmM2 +�KT�;M2 7û+QM/2
2Mi�bbûb- [m�M/ H2b +?�KTb p2`/QB2Mi- T�` H2b �;`B+mHi2m`b [mB �T@
TQ`i2Mi /2 TH2BM2b +Q`#2BHH2b /2 HBb iQmi #H�M+b- �m KBHB2m /2b[m2Hb
b+BMiBHH2 HǶQ` /2 H� ~2m` T�`7mKû2 UXXXV ŀ

"B2M [m2 i�`/Bp2 Ĝ *Q`BTT2 `2H�i2 B+B H� H�`;Bi�iBQ /m MQmp2H �M /2 HǶ�MMû2
8ee Ĝ +2ii2 bQm`+2 2bi bQmp2Mi +Biû2 ¨ iBi`2 /Ƕ2t2KTH2 /ǶmM2 +û`ûKQMB2 /2
/Bbi`B#miBQMb BKTû`B�H2bX 1M `û�HBiû- i`ĕb T2m /2 +?Qb2b bQMi +QMMm2b bm` H2
/û`QmHû 2t�+i /2 +2b K�MB72bi�iBQMb TQm` H� Tû`BQ/2 �Miû`B2m`2 �m oA bBĕ+H2X
lM2 /Bbi`B#miBQM /2 HǶ2KT2`2m` /B`2+i2K2Mi /�Mb H2b K�BMb /2 b2b /B;MBi�B`2b-
[mǶBHb �B2Mi ûiû bûM�i2m`b Qm 7QM+iBQMM�B`2b- T�`�ŗi TH�mbB#H2- /�Mb H� K2bm`2

J�+JmHH2M "�biB2M .2HK�B`2 .2HK�B`2
"2v2H2`

JmM/2HH J�M;Q >�`/i

1M;2K�MM �`#2Bi2` �HK�;`Q :Q`#2� 1772M#2`;2`
1M;2K�MM _2BM2`i >Q##b

h?2Q/QbBmb S2`T2i �m; Q# /B2K 72HB+BbbBKmb s
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Qɍ H� +QKKmMB+�iBQM /B`2+i2 ûi�Bi- /ûD¨ �m Ao bBĕ+H2- mM KQv2M /2 `2T`ûb2M@
i�iBQM T`BpBHû;Bû /2b ûHBi2b ¨ H� +Qm`X *2H� MǶ2t+Hmi T�b [m2 +2`i�BM2b H�`;2bb2b
�B2Mi Tm āi`2 2MpQvû2b mHiû`B2m`2K2Mi �mt +Qm`iBb�Mb [mB MǶ�p�B2Mi T�b Tm
�bbBbi2` ¨ H� +û`ûKQMB2- K�Bb +2ii2 T`�iB[m2 M2 /2p�Bi T�b āi`2 H� `ĕ;H2X

Zm2 H2b /Bbi`B#miBQMb BKTû`B�H2b /2 TH�ib 2M �`;2Mi �B2Mi ûiû HBû2b /ǶmM2
7�ÏQM Qm /ǶmM2 �mi`2 �mt 2MpQBb /2 avKK�[m2 M2 7�Bi �m+mM /Qmi2X hQmi27QBb-
H2b �ii2bi�iBQMb HBiiû`�B`2b bQMi `2H�iBp2K2Mi `�`2b , 2M /2?Q`b /2 H� +Q``2bTQM@
/�M+2 bvKK�[mB2MM2- b2mH2 mM2 H2ii`2 /2 `2K2`+B2K2Mi /2 GB#�MBmb iûKQB;M2
/2 HǶ2MpQB /ǶmM2 T?B�H2 2i /ǶmM /BTiv[m2 2M bQmp2MB` /m +QMbmH�i /2 hBiB�@
Mmb 2M jNRX lM b2mH 2t2KTH�B`2- +H�B`2K2Mi �ii`B#m�#H2 ¨ mM +QMbmH � ûiû
+QMb2`pûX G2 KBbbQ`BmK /2 6H�pBmb �`/�#m` �bT�`- +QMbmH 2M P++B/2Mi TQm`
HǶ�MMû2 9j9- TQbbĕ/2 �BMbB mM2 BKTQ`i�M+2 +`m+B�H2 TQm` H� +QKT`û?2MbBQM /2
H� T`�iB[m2 �m MBp2�m /2b K�;Bbi`�ibX �p2+ mM /B�Kĕi`2 /2 9k +K 2i mM
TQB/b /2 j-e F;- +2 TH�i 2bi #B2M THmb BKTQb�Mi [m2 H2b 2t2KTH�B`2b Qz2`ib ¨
HǶQ++�bBQM /2b K�;Bbi`�im`2b /2 J2KKBmbX

GǶB+QMQ;`�T?B2 /m KBbbQ`BmK 2bi bB;MB}+�iBp2 , �bbBb bm` mM i`ƬM2 `2?�mb@
bû bm` mM2 TH�i27Q`K2 2i /û+Q`û /2 TB2/b /2 HBQM- �`/�#m` �bT�` 2M +QbimK2
+QMbmH�B`2 TQ`i2 H� K�TT� /�Mb b� K�BM /`QBi2 H2pû2 2i mM b+2Ti`2 T�`û /2
#mbi2b /�Mb H� K�BM ;�m+?2X G2 +QMbmH 2bi �++QKT�;Mû /2 bQM }Hb- �`/�@
#m` BmMBQ`- b2 i2M�Mi /2#Qmi bm` b� ;�m+?2- TQ`i�Mi H� K�TT� /�Mb b� K�BM
;�m+?2 2i b�Hm�Mi bQM Tĕ`2 /2 H� /`QBi2X lM2 T2iBi2 BMb+`BTiBQM H2 [m�HB}2
/2 T`ûi2m`X § H2m`b TB2/b `2TQb2Mi iQmi2b bQ`i2b /ǶQ#D2ib T`û+B2mt- TH�ib 2i
72mBHH2b /Ƕ�`;2MiX .2mt T2`bQMM�;2b 2M+�/`2Mi H� b+ĕM2 , ¨ ;�m+?2- mM2 �K�@
xQM2 +�b[mû2 2i �`Kû2 bQmi2M�Mi H2 ;HQ#2 i2``2bi`2 /2 b� K�BM ;�m+?2- 2bi
mM2 T2`bQMMB}+�iBQM /2 _QK2 c ¨ /`QBi2- mM T2`bQMM�;2 7ûKBMBM 2M HQM;m2
imMB[m2 2i K�Mi2�m- +Qm`QMMû /2 72mBHH2b- iB2Mi mM2 �`K2 /2 T�`�/2 /�Mb H�
K�BM /`QBi2 2i /2b ~2m`b /�Mb H� ;�m+?2X aQM B/2MiB}+�iBQM 2bi THmb /Bb+miû2-

*�K2`QM

SH`2 R

S�BMi2` w�++�;MBMQ "2p�M :�#Qr
*�K2`QM

"�`�ii2 G2�/2`@L2r#v "�m2`
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K�Bb H2b bTû+B�HBbi2b HǶBMi2`T`ĕi2Mi K�DQ`Bi�B`2K2Mi +QKK2 mM2 T2`bQMMB}+�@
iBQM /2 *�`i?�;2 THmiƬi [m2 /2 *QMbi�MiBMQTH2X .2mt Kû/�BHHQMb �m@/2bbmb
/m +QMbmH T`ûb2Mi2Mi H2b �ś2mt , bQM Tĕ`2 �`/�#m` b2MBQ`- +QMbmH /2 9kd- 2i
SHBMi�- +QMbmH /2 9RN- T`Q#�#H2K2Mi bQM #2�m@Tĕ`2X 1M}M- mM2 BMb+`BTiBQM
bm` H2 TQm`iQm` /m TH�i BM/B[m2 H2 MQK 2i H� +�``Bĕ`2 /m T2`bQMM�;2 ,

7HU�pBmbV �`/�#m` �bT�` pB` BMHpbi`Bb
+QKU2bV 2i K�;UBbi2`V
KBHBipK 2i +QMbpH Q`/BM�`Bpb

GǶ�bbQ+B�iBQM �p2+ H2b TH�ib 2M �`;2Mi /2b 2KT2`2m`b /2p�Bi āi`2 ûpB/2Mi2
TQm` H2b /2biBM�i�B`2b /m KBbbQ`BmK /m +QMbmH �bT�` 2i b2K#H2 �pQB` ûiû
iQmi ¨ 7�Bi pQmHm T�` HǶ2tTû/Bi2m`X SQm`i�Mi- iQmi 2M BKBi�Mi mM2 T`�iB[m2
BKTû`B�H2- �bT�` �p�Bi `2bT2+iû H2b Ŀ `ĕ;H2b /2 HǶ�`i ŀ , H2b pāi2K2Mib- H� T`û@
b2Mi�iBQM /2b T2`bQMM�;2b- H2b �ii`B#mib 2i H2b BMbB;M2b bQMi �mi�Mi /ǶûHûK2Mib
B+QMQ;`�T?B[m2b [mǶBH 2bi TQbbB#H2 /2 `�TT`Q+?2` /Ƕ�mi`2b Kû/B�b /2 `2T`ûb2M@
i�iBQM /2 H� +Qm+?2 bûM�iQ`B�H2X GǶ�TT2H �mt T2`bQMMB}+�iBQMb /2b +Biûb 2i
H2b `û7û`2M+2b 2tTHB+Bi2b �mt bT2+i�+H2b /m +B`[m2 UK�TT�V +QKK2 ¨ H� bT�`bBQ
/m K�;Bbi`�i bQMi û;�H2K2Mi KBb 2M �p�Mi bm` H2b MQK#`2mt /BTiv[m2b 2M
BpQB`2X

.Ƕ�mi`2b Q#D2ib /2 `2T`ûb2Mi�iBQM bQMi 2M K2bm`2 /2 +QKTHûi2` +2ii2 BK�;2
/ǶmM KBHB2m bûM�iQ`B�H /ûbB`2mt /2 bB;MB}2` b� +�``Bĕ`2 2i b2b �K#BiBQMb ¨
i`�p2`b /2b Kû/B�b /Ƕ�TT�`�iX lM �mi`2 TH�i 2M �`;2Mi i`Qmpû T`ĕb /2 hQm@
HQmb2- �TT2Hû H2 Ŀ TH�i �m b�M;HB2` ŀ- 2bi T2mi@āi`2 û;�H2K2Mi mM2 7�#`B+�iBQM
+QMbmH�B`2X .2b +mBHHĕ`2b 2M �`;2Mi /û+Qmp2`i2b ¨ aX *�MxB�MQ /ǶAbQMxQ- T`ĕb
/Ƕ�[mBHû2- T2mp2Mi āi`2 �ii`B#mû2b ¨ mM +2`i�BM 1mbĕ#2- +QMbmH /2 j9d Qm

"�`�ii2 ai2`M w�++�;MBMQ
"2p�M :�#Qr

"�m2`

w2H�xQrbFB � wm@
FQrbFB

h?�mK�bimb �;`2@
+BQ

"Qm/�`i+?QmF :2M2pBĐp2 JQH2i w2H�xQrbFB �
wmFQrbFB
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j8NX PM QTi� MQM b2mH2K2Mi TQm` /Ƕ�mi`2b 7Q`K2b- K�Bb �mbbB TQm` /Ƕ�mi`2b
K�iû`B�mt KQBMb T`2biB;B2mt- TQm` `û�HBb2` /2b TH�ib /Ƕ�TT�`�iX lM 7`�;K2Mi
/ǶmM TH�i 2M p2``2- i`Qmpû bm` H2 7Q`mK `QK�BM- +QMb2`pû �m �MiB[m�`BmK
+QKKmM�H2- KQMi`2 /�Mb b� T�`iB2 bmTû`B2m`2 /2mt T2`bQMM�;2b ~�M[mûb /ǶmM
/û+Q` �`+?Bi2+im`�H TQ`i�Mi mM2 BMb+`BTiBQM pQiBp2 UpQi� tt KpHi� tttV
[mB bm;;ĕ`2 [mǶBH bǶ�;Bi /2 H� `2T`ûb2Mi�iBQM /2 /2mt 2KT2`2m`bX lM �mi`2
T2`bQMM�;2- THmb T2iBi 2i K�`[mû /m MQK a2#2`mb �m MQKBM�iB7- 2bi ;ûMû@
`�H2K2Mi B/2MiB}û +QKK2 H2 +QKK�M/Bi�B`2 /m TH�iX AH M2 bǶ�;B`�Bi /QM+ T�b
/ǶmM Q#D2i /ǶQ`B;BM2 BKTû`B�H2- K�Bb /ǶmM2 BKBi�iBQM ¨ HǶû+?2HH2 m`#�BM2X

SQm` }MB`- `2p2MQMb ¨ avKK�[m2 2i J2KKBmbX lM �mi`2 KQ`+2�m /2
p2``2- THmb 7`�;K2Mi�B`2 2M+Q`2- i`Qmpû /�Mb H� `û;BQM /2 H� #�bBHB+� >BH�`B�@
M� bm` H2 *�2HBmb ¨ _QK2- 2bi �mDQm`/Ƕ?mB +QMb2`pû �m Kmbû2 /2 H� *`vi�
"�H#BX AH �TT�`iB2Mi ¨ mM TH�i 2M p2``2 `2+Qmp2`i BMBiB�H2K2Mi /ǶmM2 +Qm+?2
/ǶQ`- `2T`ûb2Mi�Mi mM T2`bQMM�;2 +2Mi`�H 2M iQ;2 +QMbmH�B`2 i2M�Mi H� K�TT�-
~�M[mû bm` b� /`QBi2 /ǶmM T2`bQMM�;2 THmb T2iBiX G� T�`iB2 +QMb2`pû2 /ǶmM2
BMb+`BTiBQM 2M +Qm`QMM2 Ŀ bvKK�+?pb +QMbpH QU`/BM�`BmbV ŀ 2i HǶ�MMQ@
i�iBQM Bp(M)BQ` T2`K2ii2Mi /ǶB/2MiB}2` avKK�[m2- Tĕ`2- H2 +QMbmH /2 jNR-
2i bQM }Hb J2KKBmbX G2 `�TT`Q+?2K2Mi �p2+ H2b +�MBbi2HH� �`;2Mi2� /2 H�
+Q``2bTQM/�M+2 2bi 2ti`āK2K2Mi i2Mi�Mi- KāK2 bB H� +QM+Q`/�M+2 /2b K�iû@
`B�mt 7�Bi +H�B`2K2Mi /û7�miX GǶ2tTHB+�iBQM H� THmb +QMp�BM+�Mi2 /m Kû/BQ+`2
ûi�i /2 +QMb2`p�iBQM /2b TH�ib 2M �`;2Mi /ǶQ`B;BM2 bûM�iQ`B�H2 2bi HBû2 ¨ H�
M�im`2 KāK2 /m Kûi�HX .ǶmM2 p�H2m` Tû+mMB�B`2 THmb BKTQ`i�Mi2 [m2 H2b /BT@
iv[m2b- H� ;`�M/2 K�DQ`Biû /2b TH�ib 2i �mi`2b Q#D2ib 2M �`;2Mi � ûiû `27QM/m2
2i `ûmiBHBbû2 ¨ /Ƕ�mi`2b }Mb- /ĕb HǶ�MiB[mBiû Qm TQbiû`B2m`2K2MiX .2 THmb- BH
2bi #B2M TQbbB#H2 [m2 H2b bûM�i2m`b +QKK2 avKK�[m2 �B2Mi iB`û H2 K�iû`B�m
Mû+2bb�B`2 ¨ H� 7�#`B+�iBQM /2b TH�ib 2M �`;2Mi /2 H� `27QMi2 /Ƕ�mi`2b Q#D2ib
/2 `2T`ûb2Mi�iBQM /2 H2m` +QHH2+iBQM T2`bQMM2HH2- T2mi@āi`2 KāK2 /2 +2`i�BMb
+�/2�mt [mǶBHb �p�B2Mi 2mt@KāK2b `2Ïmb 2M /Ƕ�mi`2b Q++�bBQMbX

"�m2` G2�/2`@L2r#v

�`2M�
"2v2H2`

*�K2`QM
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lM MQK#`2 `2H�iBp2K2Mi BKTQ`i�Mi /2 /BTiv[m2b i�`/Q@�MiB[m2b- /�iûb
2Mi`2 H� }M /m Ao 2i H2 T`2KB2` [m�`i /m oA bBĕ+H2- MQmb 2bi T�`p2Mm 2bb2M@
iB2HH2K2Mi ¨ i`�p2`b H2b +QHH2+iBQMb 2++HûbB�biB[m2bX *QKK2 bmTTQ`i /Ƕû+`B@
im`2 Qm 2M ;mBb2 /2 +Qmp2`im`2 /2 +Q/B+2b- H2b i�#H2ii2b 2M BpQB`2 +QMMm`2Mi
mM2 Ŀ b2+QM/2 pB2 ŀ /�Mb H2 KBHB2m +Hû`B+�HX G2b /BTiv[m2b ûi�B2Mi +QKTQbûb
/2 /2mt TH�[m2b `2+i�M;mH�B`2b UbQmp2Mi �bvKûi`B[m2bV 2M BpQB`2 Qm 2M Kû@
i�H T`û+B2mt- /ǶmM2 HQM;m2m` /2 jy ¨ 9y +K 2i /ǶmM2 H�`;2m` /2 RR ¨ R8 +K
2M KQv2MM2- TQm` mM2 ûT�Bbb2m` p�`B�Mi /2 [m2H[m2b KBHHBKĕi`2b ¨ THmbB2m`b
+2MiBKĕi`2bX G2b 72mBHH2ib 2tiû`B2m`b ûi�B2Mi `B+?2K2Mi /û+Q`ûb /2 ;`�pm`2b
2M `2HB27- /2 bvK#QH2b 2i /ǶBMb+`BTiBQMbX G2b 7�+2b BMi2`M2b TQmp�B2Mi āi`2 2M@
iBĕ`2K2Mi HBbb2b Qm KmMB2b /ǶmM `2#Q`/- Hû;ĕ`2K2Mi 2M b�BHHB2- /ûHBKBi�Mi mM2
bQ`i2 /2 T�MM2�mX h`ĕb T`Q#�#H2K2Mi- H2b 7�+2b 2ti2`M2b U2i BMi2`M2b \V ûi�B2Mi
TQHv+?`QK2b- �`;2Miû2b Qm /Q`û2bX GǶ�/D2+iB7 /ûbB;M2 ¨ H� #�b2 iQmi
Q#D2i U`2@VTHB�#H2 2M /2mt T�`iB2b U , /2mt 2i , THB2`V 2i [m�HB}2 2M

"Qr2b *�bb�M2HHB
oQH#�+?

oQH#�+?
.2H#`Ƚ+F

L�pQMB .2H#`Ƚ+F
.2H#`Ƚ+F

.2H#`Ƚ+F ai2;KȽHH2`
oQH#�+?

�X *miH2` �X *�K2`QM

.�pB/

.2H#`Ƚ+F
*QMMQ` "B�M+?B
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T�`iB+mHB2` /2mt i�#H2ii2b 2M #QBb Qm 2M TB2``2- 2M BpQB`2 Qm Kûi�H T`û+B2mt-
[mB- `2HBû2b T�` mM2 +?�`MBĕ`2 2i 2M/mBi2b /2 +B`2- 7Q`K�B2Mi mM bmTTQ`i /Ƕû+`B@
im`2X GǶ2tT`2bbBQM H�iBM2 �TT`QT`Bû2 TQm` +2b i�#H2ii2b ¨ û+`B`2 ¨ /Qm#H2
72mBHH2i 2i b2 `272`K�Mi bm` 2HH2b@KāK2b- b2K#H2 �pQB` ûiû i�#2HH�b /mTHB+2bX
J�`iB�H +QMM�Bbb�Bi mM2 bû`B2 /2 i�#H2ii2b ¨ û+`B`2 7�#`B[mû2b 2M /Bp2`b K�iû@
`B�mt UTm;BHH�`2b +Bi`2B Qm 2#Q`2BV TQbbû/�Mi mM MQK#`2 /2 72mBHH2ib p�`B�#H2
Ui`BTHB+2b- [mBM[mBTHB+2bVX �mbQM2 2MpQv� mM #BT�i2Mb Tm;BHH�`X G� i`�MbHBi@
iû`�iBQM H�iBM2 /BTiv+?mKf/BTiv+?� MǶ2bi T�b �ii2biû2 �p�Mi H2 /2`MB2` [m�`i
/m Ao bBĕ+H2X G2 +QKK2Mi�i2m` i�`/Q@�MiB[m2 /2 CmpûM�H miBHBb2 H2 i2`K2
/�Mb H2 +QMi2ti2 ûTBbiQH�B`2 c �m;mbiBM �/QTi2 H2 /BKBMmiB7 /BTiv+?BmK -
K�Bb miBHBb�Bi T�`�HHĕH2K2Mi HǶ2tT`2bbBQM i�#2HH�b 2#m`M2�bX SQm` /ûbB;M2`
H2b +�/2�mt Qz2`ib ¨ HǶQ++�bBQM /2b 2/BiBQM2b /2 J2KKBmb- KāK2 H2 Tm`Bbi2
avKK�[m2 2KTHQB2 H2 pQ+�#H2 /ǶQ`B;BM2 ;`2+[m2 , 2#m`M2� /BTiv+?� �TT�`�Bi
+BM[ 7QBb �m iQi�H c mM2 7QBb H2 i2`K2 2bi `2KTH�+û T�` Tm;BHH�`- K�Bb pBbB#H2@
K2Mi �}M /ǶûpBi2` mM2 MQmp2HH2 `ûTûiBiBQMX *QKK2 /�Mb mM2 HQB /2 j39 /m
+Q/2 h?ûQ/QbB2M - avKK�[m2 miBHBb2 H� i`�MbHBiiû`�iBQM /BTiv+?mK TQm` b2
`û7û`2` ¨ /2b i�#H2ii2b 2M BpQB`2- T�`iB+mHBĕ`2b /�Mb H2m` �TT�`2M+2 2i /�Mb H2m`
miBHBb�iBQMX *2b /BTiv[m2b bQMi +QMMmb /�Mb H� `2+?2`+?2 bQmb H2b �TT2HH�iBQMb
/2 /BTiv[m2 /2 Ŀ Hmt2 ŀ - /BTiv[m2b Ŀ /Ƕ�TT�`�i ŀ UĿ S`mMF/BTiv+?2M ŀ V Qm
/BTiv[m2b Ŀ +QMbmH�B`2b ŀ UĿ *QMbmH�`/BTiv+?2M ŀ Qm Ŀ �Kib/BTiv+?2M ŀ VX

EQHHrBix *?`x�MQpbFB

ai2;KȽHH2` *BiiB � wBQbB
*BiiB � wBQbB

q2bbM2` sssoA@sGAA *�K2`QM

"HQ+?
ai2;KȽHH2`

.2H#`Ƚ+F

*�K2`QM *�K2`QM
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GǶQ`B;BM2 /2 H� T`�iB[m2 +QMbBbi�Mi ¨ /Bbi`B#m2` /2b /BTiv[m2b /Ƕ�TT�`�i
MǶ2bi T�b �ii2biû2 /2 K�MBĕ`2 +2`i�BM2X *�K2`QM bm;;ĕ`2 [mǶ2HH2 /û`Bp2 /2
HǶ2MpQB /2 +Q/B+BHHB Qm - +2b Ŀ T2iBib HBp`2b ŀ TQ`i�Mi H2b H2ii`2b /2 T`Q@
KQiBQM �mt Q{+2b /�Mb HǶ�/KBMBbi`�iBQM BKTû`B�H2X 6Q`Kû2b /2 i�#H2ii2b ¨
û+`B`2 ;ûMû`�H2K2Mi 2M #QBb 2M/mBi /2 +B`2 2i `2HBû2b 2Mi`2 2HH2b T�` mM2 +Q`@
/2H2ii2 Qm /2b �ii�+?2b 2M Kûi�H- H2b +Q/B+BHHB `2bb2K#H�B2Mi 7Q`i2K2Mi �mt
/BTiv[m2b - K�Bb �m+mM 2t2KTH�B`2 MǶ2bi T�`p2Mm Dmb[mǶ¨ MQmbX hQmi27QBb
HǶ�TT�`2M+2 /2b +Q/B+BHHB 2bi ûpQ[mû2 T�` H2b KBMB�im`2b /2 H� LQiBiB� /B;MB@
i�imKX am` H2b `2T`ûb2Mi�iBQMb /2b BMbB;M2b /2 /Bp2`b Q{+2b- QM `2+QMM�ŗi
/2b Q#D2ib `2+i�M;mH�B`2b �p2+ mM +2`i�BM MQK#`2 /2 HB;M2b bm` H2m`b #Q`/b
/`QBib- +QKK2 mM HBp`2 �p2+ /2b T�;2b- `2TQb�Mi H2 THmb bQmp2Mi bm` mM2 i�#H2
/`�Tû2X *2ii2 /BbTQbBiBQM bm;;ĕ`2 mM2 bQ`i2 /2 KBb2 2M b+ĕM2 /2b H2ii`2b /2
T`QKQiBQM T�` H2b 7QM+iBQMM�B`2b TQm` `2M/`2 +QKTi2 /2 H2m` Q{+2 2i �bb2QB`
H2m` �miQ`BiûX *2`i�BMb +Q/B+BHHB bQMi �bbQ`iBb /2 HǶBMiBimHû /2 HǶQ{+2- /Ƕ�mi`2b
TQ`i2Mi mM MQK Qm mM TQ`i`�Bi Ĝ K�Bb b�Mb [mǶBH bQBi TQbbB#H2 /ǶB/2MiB}2` H2b

*�K2`QM
.2H#`Ƚ+F

�H2t�M/2`
:QQ/#m`M "�`i?QHQK2r

a+?�`7 a22+F

a22+F
a22+F a22+F a22+F
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T2`bQMM�;2b MQKKûb Qm /ûT2BMibX GǶ�TT�`2M+2 2i H2 HB2M ûi`QBi �p2+ HǶ2t2`@
+B+2 /ǶmM2 K�;Bbi`�im`2 bQmHĕp2Mi HǶ?vTQi?ĕb2 b2HQM H�[m2HH2 H2b /BTiv[m2b
/Ƕ�TT�`�i �m`�B2Mi i`Qmpû H2m` Q`B;BM2 /�Mb H� /Bbi`B#miBQM /2b +Q/B+BHHB c H2m`
bB;MB}+�iBQM 2bi TQm`i�Mi iQmi �mi`2 , H2b H2ii`2b /2 T`QKQiBQM MQKK�B2Mi
Q{+B2HH2K2Mi mM 7QM+iBQMM�B`2- �HQ`b [m2 H2b /BTiv[m2b +QKKûKQ`�B2Mi +2i
ûpĕM2K2Mi � TQbi2`BQ`B 2M K2ii�Mi 2M b+ĕM2 H2 K�;Bbi`�i 2i bQM 2/BiBQX S�`
+QMbû[m2Mi- BH b2`�Bi 2``QMû /2 T`ûb2Mi2` H2b /BTiv[m2b +QKK2 /2b +�/2�mt
Ŀ Q{+B2Hb ŀ- +�` BHb ûK�M�B2Mi /ǶmM +QMi2ti2 Ŀ T`Bpû ŀ 2i +QMbiBim�B2Mi #B2M
/2b +�/2�mt T2`bQMM2HbX

G� K�DQ`Biû /2b /BTiv[m2b +QMb2`pûb TQ`i�Bi mM2 BMb+`BTiBQM bm` H2b 72mBHH2ib
2tiû`B2m`b [mB /QMM�Bi H2 MQK 2i H2b iBi`2b /m K�;Bbi`�iX 1M +QKTHûK2Mi
¨ H� ;`�pm`2- +2HH2@+B /2p�Bi āi`2 2MiBĕ`2K2Mi bm{b�Mi2 TQm` B/2MiB}2` H2 bB@
;M�i�B`2X G2 TQĕi2 *H�m/B2M ûpQ[m2 /2b /2Mib 2M BpQB`2 Qɍ H2 MQK /m +QMbmH
�TT�`�Bbb�Bi 2M H2ii`2b /Q`û2bX *2`i�BMb 2t2KTH�B`2b M2 TQbbĕ/2Mi T�b /ǶBMb@
+`BTiBQMb - K�Bb *�K2`QM � bȿ`2K2Mi `�BbQM /2 T`2M/`2 TQm` ?vTQi?ĕb2 [m2
H2 K�;Bbi`�i /2p�Bi āi`2 `2+QMM�Bbb�#H2 KāK2 b�Mb bQM BMiBimHûX § [mQB #QM
�HQ`b H� [m2biBQM /m iBi`2 \ SQ`i�Mi /2b BMb+`BTiBQMb bm` H2b 7�+2b 2tiû`B2m`2b-
BH bǶ�;Bi 2M 2z2i /2 b�pQB` bB H2b T�MM2�mt BMiû`B2m`b 7Q`K�B2Mi mM bmTTQ`i
/Ƕû+`Bim`2X GǶ�M�HQ;B2 2Mi`2 H2b /BTiv[m2b 2i H2b bBKTH2b i�#H2ii2b ¨ û+`B`2 `2@
+Qmp2`i2b /ǶmM2 +Qm+?2 /2 +B`2- �p�Bi /ûD¨ +QM/mBi .2H#`Ƚ+F ¨ TQbimH2` [m2
H2b 7�+2b BMi2`M2b /2b /BTiv[m2b TQmp�B2Mi b2`pB` /2 bmTTQ`i /Ƕû+`Bim`2X J�Bb
[mǶmM2 +Qm+?2 /2 TH�i`2 Qm /2 +B`2 �Bi ûiû +QmHû2 bm` H2 7QM/ /2 H� i�#H2ii2 bm`
H2 KQ/ĕH2 /2b Tm;BHH�`2b MǶ2bi T�b +2`i�BMX .2H#`Ƚ+F T`ûi2M/�Bi �pQB` b2MiB
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�m iQm+?2` H2b `2bi2b /ǶmM2 �M+B2MM2 +Qm+?2 /2 +B`2 bm` H2b /BTiv[m2b [mǶBH
�p�Bi �M�HvbûbX hQmi27QBb +2ii2 �{`K�iBQM M2 `ûbBbi� T�b �m `û2t�K2M /2b
Q#D2ib T�` �X *miH2`- [mB MǶ� Tm +QM}`K2` H� T`ûb2M+2 /2 +B`2 bm` �m+mM2
/2b TBĕ+2bX *2`i�BMb 72mBHH2ib M2 TQbbĕ/2Mi KāK2 T�b HǶ2M7QM+2K2Mi +�`�+@
iû`BbiB[m2 2i Mû+2bb�B`2 TQm` 7�B`2 i2MB` H� +B`2 c +?2x /Ƕ�mi`2b- H� T�`iB2 2M
b�BHHB2 2bi i`QT KBM+2 TQm` �++m2BHHB` mM2 +Qm+?2 �bb2x ûT�Bbb2 [mB T2`K2ii`�Bi
/Ƕû+`B`2X lM2 �mi`2 TQbbB#BHBiû +QMbBbi�Bi ¨ ;`�p2` /B`2+i2K2Mi HǶBpQB`2X .ûD¨
J�`iB�H +QMb2BHH�Bi /2 `2i`�+2` H2b H2ii`2b ;`�pû2b /�Mb H� +B`2 �p2+ mM2 2M+`2 /2
+QmH2m` 7QM+û2 bB H2 i2ti2 BHHBbB#H2 7�iB;m�Bi H2b v2mtX Zm2 +2`i�BMb /BTiv[m2b
�B2Mi ûiû �bbQ`iBb /ǶBMb+`BTiBQMb THmb i�`/Bp2K2Mi M2 7�Bi �m+mM /Qmi2- K�Bb
ûi�Bi@+2 mM2 /2 H2m`b 7QM+iBQMb T`2KBĕ`2b +QKK2 H2 T`ûi2M/ EX "Qr2b \
*2ii2 /2`MBĕ`2 7�Bi p�HQB` [m2 H2 i2ti2 `û/B;û bm` H2b 72mBHH2ib BMi2`M2b /2p�Bi
7Q`+ûK2Mi āi`2 HBû ¨ H� 7QM+iBQM /2 HǶQ#D2i- 2i +QM+Hmi- bm` H� #�b2 /2 bQm`+2b
HBiiû`�B`2b �bb2x p�;m2b- [m2 H2b /BTiv[m2b TQ`i�B2Mi H2b 7�bi2b +QMbmH�B`2b -
mM2 ?vTQi?ĕb2 BM+2`i�BM2 2i +`BiB[mû2X J�Bb [m2Hb �mi`2b i2ti2b H2 /BTiv[m2
ûi�Bi@BH bmb+2TiB#H2 /2 TQ`i2` \ G� +Q``2bTQM/�M+2 /2 avKK�[m2 � +QMb2`pû
/2mt +Qm`i2b MQi2b- /ûHB#û`ûK2Mi BKT2`bQMM2HH2b 2i /QMi b2mH2b H2b 7Q`KmH�@
iBQMb p�`B2Mi Hû;ĕ`2K2Mi ,

�/ S`�2im`�K KmHiQb BMmBi�iX S`�27�iQ /BmBMBi�iBb 7�mQ`2 m`#�M�2
T`�2im`�2 7�b+2b }HBmb K2mb avKK�+?mb F�H2M/Bb A�Mm�`BBb bQ`iB2@
im`X S`�2b2MiB� im� Q`M�`B 2Bmb Q{+BmK T�`iB+BT�i� T2iBiBQM2 /2
TQb+BKmbX

.2H#`Ƚ+F
*miH2` *miH2` *�K2`QM

.2H#`Ƚ+F
oQH#�+?

*miH2` *�K2`QM
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"Qr2b
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"Qr2b
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*2b Ŀ +�`iQMb /ǶBMpBi�iBQM ŀ ¨ HǶ2/BiBQ /m T`ûi2m` J2KKBmb ûi�B2Mi@BHb
;`�pûb ¨ HǶBMiû`B2m` /ǶmM /BTiv[m2 \ *2ii2 ?vTQi?ĕb2 bû/mBb�Mi2 M2 `ûbBbi2
iQmi27QBb T�b ¨ HǶ�M�Hvb2 /ûi�BHHû2 /2b H2ii`2b /2 avKK�[m2- [mB K2MiBQMM2Mi
HǶ2MpQB /2 /BTiv[m2b +QKK2 mM bQmp2MB` TQbiû`B2m` ¨ H� +ûHû#`�iBQM /2b bT2+@
i�+H2bX JāK2 bB �m+mM2 /2 MQb bQm`+2b MǶ�ii2bi2 HǶmiBHBb�iBQM /2b /BTiv[m2b
+QKK2 mM bmTTQ`i /Ƕû+`Bim`2- QM M2 T2mi T�b iQi�H2K2Mi 2t+Hm`2 [m2 H2b
7�+2b BMi2`M2b TQ`i�B2Mi mM KQi T2`bQMM2H- ;`�pû /�Mb mM2 }M2 +Qm+?2 /2 +B`2
Qm û+`Bi ¨ HǶ2M+`2- �}M /2 +QKTHûi2` UQm `2KTH�+2`V HǶBMb+`BTiBQM };m`�Mi bm`
H2 /2p�Mi /m 72mBHH2iX Zm2 H2 /2biBM�i�B`2 �Bi `û@miBHBbû H2 /BTiv[m2 [mǶQM
p2M�Bi Dmbi2 /2 HmB Qz`B` +QKK2 mM2 pmH;�B`2 i�#H2ii2 ¨ û+`B`2 MǶ� �m+mM b2MbX
G� M�im`2 /2 HǶQ#D2i H�Bbb2 ¨ T2Mb2` [m2 H2 /BTiv[m2 ûi�Bi T`ûb2Miû bm` mM2
i�#H2 Qm mM #mz2i- Qm �++`Q+?û �m Km`- H2b 7�+2b 2tiû`B2m`2b #B2M pBbB#H2b- /2
7�ÏQM ¨ +2 [m2 +?�[m2 pBbBi2m` +QKT`2MM2 [m2 bQM ?Ƭi2 �p�Bi ûiû BMb+`Bi bm`
H� HBbi2 /2b T`BpBHû;BûbX

1M 9yy Qm 9yR- J2KKBmb ûTQmb2 :�HH�- mM2 T2iBi2@}HH2 /2 LB+QK�[m2
6H�pB2M- bQmb H2b �mbTB+2b /m +QMbmH aiBHB+QMX 6āiû 2M ;`�M/2 TQKT2- +2
K�`B�;2- [mB `2M7Q`Ï�Bi 2M+Q`2 H2 HB2M 2Mi`2 H2b avKK�+?B 2i H2b LB+QK�+?B-
2bi �MMQM+û /2 K�MBĕ`2 i`�/BiBQMM2HH2- T�` HǶ2MpQB /2 bTQ`imH2b bQmb 7Q`K2
/2 TBĕ+2b /2 KQMM�B2 /ǶQ`X S�` +?�M+2- mM /BTiv[m2 TQ`i�Mi HǶBMb+`BTiBQM
avKK�+?Q`mKfLB+QK�+?Q`mK � Tm āi`2 +QMb2`pû 2i BH MǶ2bi T�b BKT`Q@
#�#H2 [mǶBH �Bi ûiû /Bzmbû ¨ HǶQ++�bBQM /2 +2 K�`B�;2X

"B2M [m2 H� +Q``2bTQM/�M+2 /2 avKK�[m2 bQBi HǶmMB[m2 +QHH2+iBQM ûTBbiQ@
H�B`2 �MiB[m2 [mB T2`K2ii2 /Ƕ�TT`û?2M/2` /2 K�MBĕ`2 �TT`Q7QM/B2 H2b 2MpQBb

1M;2K�MM *�K2`QM

*�K2`QM
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/2 +�/2�mt Ŀ TQHBiB[m2b ŀ- H� +QMb2`p�iBQM /2 MQK#`2mt Q#D2ib 2i H2b K2M@
iBQMb ûT�`b2b �TT�`i2M�Mi ¨ /Ƕ�mi`2b ;2M`2b HBiiû`�B`2b KQMi`2Mi +H�B`2K2Mi
[m2 H� bi`�iû;B2 /2 +QKKmMB+�iBQM /2b avKK�+?B MǶûi�Bi T�b BM?�#Bim2HH2 2i
bǶBMb+`Bp�Bi /�Mb mM2 T`�iB[m2 /2 bQ+B�#BHBiû +QKKmM2 �m ;`QmT2 bûM�iQ`B�HX
LmH M2 /Qmi2 [m2 H2b �mi`2b 7�KBHH2b �`BbiQ+`�iB[m2b /Bbi`B#m�B2Mi /2 b2K@
#H�#H2b Q#D2ib TQm` +QKKûKQ`2` H2b ;`�M/2b Q++�bBQMbX ZmǶmM i2H MQK#`2 /2
H2ii`2b i`�Bi�Mi /2b T`ûT�`�iB7b TQm` H2b K�;Bbi`�im`2b /2 J2KKBmb �Bi }M�H2@
K2Mi BMiû;`û H� p2`bBQM Tm#HBû2 /2 H� +Q``2bTQM/�M+2 /m Tĕ`2- bQmHB;M2 2M+Q`2
HǶBKTQ`i�M+2 /2 +2b ûpĕM2K2Mib TQm` H2m`b +QMi2KTQ`�BMbX �BMbB H2b TH�ib 2M
�`;2Mi 2i H2b /BTiv[m2b 2M BpQB`2 +QMbiBim�B2Mi /2b Kû/B�b /ǶmM2 ;`�M/2 T2`iB@
M2M+2 TQm` K�iû`B�HBb2` �mt v2mt /2b T�B`b H� `û+2TiBQM /ǶmM ?QMM2m`- HǶ�++ĕb
�m bûM�i Qm 2M+Q`2 HǶ�;`�M/Bbb2K2Mi /2 H� 7�KBHH2 T�` mM K�`B�;2 Qm H� M�Bb@
b�M+2 /ǶmM 2M7�MiX G2 /2biBM�i�B`2 /ǶmM bQmp2MB` T`2biB;B2mt �TT�`i2M�Bi �m
;`QmT2 /2b T`BpBHû;Bûb- +�` QM HmB bB;MB}�Bi �BMbB bQM BMiû;`�iBQM �m `ûb2�m
/Ƕ�KB+BiB� /2 HǶûK2ii2m`X

G2b i`�+2b /2b avKK�+?B b2 T2`/2Mi �T`ĕb H� KQ`i /2 HǶûTBbiQHB2` UÞ9ykVX
SHmb /ǶmM bBĕ+H2 �T`ĕb- 1MMQ/2 /2 S�pB2 bǶ�/`2bb2`� ¨ "Qĕ+2- H2 ;2M/`2 /2
HǶ�``Bĕ`2 T2iBi@}Hb /2 avKK�[m2 - �}M /ǶQ#i2MB` mM2 bTQ`imH2 /2 bQM +QMbm@
H�iX *2i ûTBbQ/2 KQMi`2 MQM b2mH2K2Mi [m2 H2b /2b+2M/�Mib /2 J2KKBmb
QMi bm �{`K2` H2m` TQbBiBQM �m b2BM /m ;`QmT2 bûM�iQ`B�H- K�Bb �mbbB [m2
H2 +�/2�m +QMbmH�B`2 MǶ�p�Bi pBbB#H2K2Mi T�b T2`/m bQM BKTQ`i�M+2 /�Mb H�
+QKKmMB+�iBQM /2b ûHBi2b i�`/Q@�MiB[m2bX

SA*
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J�M;2` 2i #QB`2 bQMi /2b #2bQBMb ûHûK2Mi�B`2b [mB +QM/BiBQMM2Mi HǶ2tBb@
i2M+2 /2 HǶBM/BpB/mX �bbm`2` HǶ�TT`QpBbBQMM2K2Mi 2bi mM2 T`ûQ++mT�iBQM /2
#�b2 TQm` iQmi2 bQ+BûiûX G� `û~2tBQM bm` HǶ�HBK2Mi�iBQM 2i b2b �bT2+ib T`BM+B@
T�mt Ĝ `�pBi�BHH2`- i`�Mb7Q`K2`- T`ûT�`2` 2i +QMbQKK2` H� MQm``Bim`2 Ĝ 2bi mM2
+QMbi�Mi2 �Mi?`QTQHQ;B[m2 2i QM M2 K�M[m2 T�b /2 H2 `ûTûi2`X *QM/BiBQMMû2
T�` H2b #2bQBMb #BQHQ;B[m2b 2i HǶ2MpB`QMM2K2Mi- HǶ�HBK2Mi�iBQM 2bi T`Q7QM/û@
K2Mi �M+`û2 /�Mb H2b bi`m+im`2b /ǶmM2 bQ+BûiûX GQ`b[mǶmM2 bQ+Bûiû /ûT�bb2
H2 bi�/2 /ǶmM2 û+QMQKB2 /2 bm#bBbi�M+2- H2 ;Qȿi- H� /Bp2`bB}+�iBQM 2i HǶ�{@
M�;2 /2b �HBK2Mib +QKK2M+2Mi ¨ DQm2` mM `ƬH2 2i H2b MQM@7QQ/@mb2b - +Ƕ2bi@
¨@/B`2 H2b mb�;2b /2b �HBK2Mib /�Mb mM #mi MQM �HBK2Mi�B`2 bi`B+im b2Mbm-
2Mi`2Mi 2M HB;M2 /2 +QKTi2X PM T2Mb2 �mt 7QM+iBQMb bmTTHûK2Mi�B`2b /�Mb mM
+QMi2ti2 +mHim2H- Kû/B+BM�H Qm 2M+Q`2 }M�M+B2`X GǶ�+[mBbBiBQM 2i H� +QMbQK@
K�iBQM T`BQ`Bi�B`2 /2 +2`i�BMb �HBK2Mib T�` `�TTQ`i ¨ /Ƕ�mi`2b BHHmbi`2Mi mM
TQmpQB` /Ƕ�+?�i- mM2 +QMpB+iBQM T`Q7QM/2- Qm 2M+Q`2 mM ;Qȿi 2i mM �TTû@
iBi T`QT`2 �m ;`QmT2 +QMbB/û`û 2i p�`B�Mi b2HQM H2b ûTQ[m2bX aB K�M;2` 2bi
mM2 +QMbi�Mi2 �Mi?`QTQHQ;B[m2- H2b +?QBt +mHBM�B`2b M2 H2 bQMi /û}MBiBp2K2Mi

:�`Mb2v ai2BM@>ƴHF2bF�KT hB2ix
qBHFBMb

L�/2�m
hB2ix

:�`Mb2v



N3

T�bX *Ƕ2bi H2 Kû`Bi2 /2 HǶ2i?MQHQ;B2 2m`QTû2MM2 �miQm` /2 *X GöpB@ai`�mbb
UĿ i`B�M;H2 +mHBM�B`2 ŀV /Ƕ�pQB` KQMi`û [m2 H� MQm``Bim`2 `2~ĕi2 H2b `2H�iBQMb
bQ+B�H2b 2i [m2 HǶûim/2 /2 HǶ�HBK2Mi�iBQM 2bi 2M K2bm`2 /2 `2M/`2 +QKTi2 /2b
bi`m+im`2b /ǶmM2 bQ+BûiûX GǶûim/2 2KTB`B[m2 /2 SX "Qm`/B2m bm` H2b +QK@
TQ`i2K2Mib �HBK2Mi�B`2b /�Mb H� 6`�M+2 /2b �MMû2b RNdy@RN3y- � T2`KBb /2
+�`�+iû`Bb2` H� MQm``Bim`2 +QKK2 mM Kû/B� /2 H� /BbiBM+iBQM bQ+B�H2X S`Q7QM@
/ûK2Mi �M+`û /�Mb H2 bi`m+im`�HBbK2- "Qm`/B2m � �BMbB B/2MiB}û H2 TQmpQB`
/2 /Bzû`2M+B�iBQM 2i /2 bûH2+iBQM /2 HǶ?�#Bimb �HBK2Mi�B`2X S`Q+û/2` ¨ mM
+?QBt Mmi`BiBQMM2H `ûpĕH2 /2b +�`�+iû`BbiB[m2b ûT?ûKĕ`2b Qm /m`�#H2b bm` H2
+QMbQKK�i2m`X *2b BM7Q`K�iBQMb 2i H2 b�pQB` [mB 2M /û+QmH2 QMi �HQ`b /2b
+QMbû[m2M+2b iQmi /Ƕ�#Q`/ bm` HǶBM/BpB/m HmB@KāK2 [mB `û~û+?Bi bm` b2b �+@
iBQMb- TmBb bm` �mi`mB [mB Q#b2`p2 2i �M�Hvb2 H2 +QKTQ`i2K2Mi �HBK2Mi�B`2 /2
+2 /2`MB2`X S�` bQM QKMBT`ûb2M+2- HǶ�HBK2Mi�iBQM TQbbĕ/2 mM 7Q`i TQi2MiB2H /2
+QMbi`m+iBQM /2 HǶB/2MiBiû BM/BpB/m2HH2 2i +QHH2+iBp2X GǶBM/BpB/m T2mi +QTB2`-
b2 +QM7Q`K2`- Qm �m +QMi`�B`2 `2D2i2` 2i i`�Mb;`2bb2` H2b �iiBim/2b 2i `ĕ;H2b
�HBK2Mi�B`2b /m ;`QmT2X GǶ�HBK2Mi�iBQM /ûi2`KBM2 �HQ`b H2 /2;`û /ǶBMiû;`�@
iBQM /2 HǶBM/BpB/m /�Mb H2 ;`QmT2X J�M;2` 2i #QB`2 2Mb2K#H2 2bi /QM+ ¨ Dmbi2
iBi`2 +QMbB/û`û +QKK2 H2 bvK#QH2 KāK2 /2 H� bQ+B�#BHBiûX G� +QMbQKK�iBQM
/ǶmM `2T�b 2M +QKKmM +QMbiBim2 2i +QMbQHB/2 H� +QKKmM�miû- 2i 2Mi`2iB2Mi
�BMbB H2b `2H�iBQMb 2Mi`2 b2b K2K#`2bX G� `2T`ûb2Mi�iBQM 2i H2b BMi2`�+iBQMb
HQ`b /m #�M[m2i +QMbiBim2Mi /2b TQBMib 7Q`ib /2 H� `2+?2`+?2- [mB 2bi 2M K2@
bm`2 /2 bǶ�TTmv2` bm` mM2 `û~2tBQM K2Mû2 /ĕb HǶ�MiB[mBiûX G2 T�`i�;2 /2 H�
MQm``Bim`2 +QM7û`�Bi mM2 +Q?ûbBQM �m ;`QmT2 [mB b2 /û}MBbb�Bi T�` H2b +�`�+@
iû`BbiB[m2b `û2HH2b Qm bvK#QHB[m2b /2b �HBK2Mib- H� 7`û[m2M+2 2i H2 +�/`2 /m
`2T�b Qm 2M+Q`2 H� /BK2MbBQM bTB`Bim2HH2 [m2 HǶQM v �bbQ+B�BiX aǶ�HBK2Mi2` �p�Bi
/QM+ mM 7Q`i TQi2MiB2H +QKKmMB+�iB7 2i H� MQm``Bim`2 ûi�Bi TQ`i2mb2 /2 b2MbX

§ T`2KBĕ`2 pm2- H� 7`û[m2M+2 2i H� /Bp2`bBiû /2b +�/2�mt �HBK2Mi�B`2b /�Mb
H2b +Q``2bTQM/�M+2b i�`/Q@�MiB[m2b �m`�B2Mi /2 [mQB ûiQMM2` H2 H2+i2m` �+im2HX
AHb `2T`ûb2Mi2Mi mM2 H�`;2 T�`i /2b 2MpQBb- +QM+2`M2Mi �mbbB #B2M H2b �/2Ti2b
/2b `2HB;BQMb i`�/BiBQMM2HH2b [m2 H2b +?`ûiB2Mb 2i bǶûi�H2Mi bm` T`2b[m2 iQmi2 H�
Tû`BQ/2 ûim/Bû2X Zm2Hb �HBK2Mib 7�Bi@QM T�`p2MB` ¨ bQM +Q``2bTQM/�Mi 2i /�Mb
[m2H #mi \ Zm2HH2 2bi H� p�H2m` +QKKmMB+�iBp2 /2 +2b +�/2�mt �HBK2Mi�B`2b \

a+?KBii :�`Mb2v
"Qm`/B2m
wBM;2`H2 62HHK�MM
hB2ix
h?2H�KQM

�m`2HH- .mKQmHBM � h?2H�KQM oƴbbBM; ai2BM@
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.�Mb mM T`2KB2` i2KTb- QM p2``� +QKK2Mi HǶ�`BbiQ+`�iB2 #Q`/2H�Bb2 �miQm` /m
`?ûi2m` �mbQM2 b2 /û}MBi 2i +QKKmMB[m2 T�` HǶBMi2`Kû/B�B`2 /2 +�/2�mt �HB@
K2Mi�B`2b- iQmi bTû+B�H2K2Mi H2b T`Q/mBib K�`BMb URXk@9VX SmBb- mM `2;�`/ b2`�
TQ`iû p2`b H2b 2MpQBb /2 ;B#B2` /�Mb H2 `�TTQ`i /2b ûTBbiQHB2`b �p2+ H� +?�bb2
UkXR@kV 2i H2b 2MpQBb /2 +?2p�mt- /2b +�/2�mt ivTB[m2b /m ;`�M/ T`QT`Bûi�B`2
i2``B2M UkXjVX 1M}M- QM �M�Hvb2`� H2b 2MpQBb �HBK2Mi�B`2b /2 HǶ�`BbiQ+`�iB2 ;�m@
HQBb2 /m o bBĕ+H2- [mB b2 bBim2 ¨ KB@+?2KBM 2Mi`2 H2b T`�iB[m2b i`�/BiBQMM2HH2b
2i H2 K2bb�;2 +?`ûiB2M UjXR@jVX

1M /ûTBi /2 bQM BK�;2 +QMi`Qp2`bû2 - H2 TQBbbQM Q++mT�Bi mM2 TH�+2 BK@
TQ`i�Mi2 /�Mb HǶ�HBK2Mi�iBQM �MiB[m2X G� K2` Jû/Bi2``�Mû2 Qz`�Bi mM2 ;`�M/2
p�`Bûiû /2 7�mM2 K�`BiBK2 2i H2b �M+B2Mb bǶ�TTHB[m�B2Mi ¨ 2M /û+`B`2 2i +�i�@
HQ;m2` H2b 2bTĕ+2bX AH 7�mi T�`iB` /m T`BM+BT2 [m2 H2b ?�#Bi�Mib /2b `û;BQMb
+ƬiBĕ`2b 2tTHQBi�B2Mi H� K2` +QKK2 mM2 bQm`+2 /2 MQm``Bim`2 /ĕb HǶûTQ[m2 �`@
+?�ś[m2X .2 MQK#`2mb2b bQm`+2b �ii2bi2Mi [m2 H2 TQBbbQM ûi�Bi mM �HBK2Mi /m
T2mTH2X "QM K�`+?û 2i Tā+?û 2M ;`�M/2b [m�MiBiûb- BH ûi�Bi +QMb2`pû 2i p2M/m
bQmb 7Q`K2 bû+?û2 Qm b�Hû2X GǶ2tBbi2M+2 /ǶmM 7Q`mK TBb+�`BmK ¨ _QK2 /ĕb
H2 AAA bBĕ+H2 �pX CX@*X iûKQB;M2 /2 HǶQz`2 2i /2 H� /2K�M/2 2M TQBbbQMbX 1M

Sm`+2HH

1M;2K�MM qBHFBMb
Sm`+2HH JvHQM� JvHQM�

�M/`ö

�M/`ö
.�`2K#2`;@a�;HBQ _2�H 1MxvFHQT2/B2

1M;2K�MM
JQ`b2HHB � a�`iQ`BQ
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KāK2 i2KTb- +2`i�BM2b 2bTĕ+2b b2 /BbiBM;m�B2Mi ¨ H� i�#H2 /2b ;Qm`K2ib 2i
H2 TQBbbQM /2pB2Mi `�TB/2K2Mi mM TH�i /2 Hmt2X GǶ�`BbiQ+`�iB2 `Bp�HBb�Bi TQm`
T`ûb2Mi2` ¨ b2b ?Ƭi2b H2b TBĕ+2b H2b THmb 2t+HmbBp2b 2i ûi�Bi T`āi2 ¨ T�v2` /2b
bQKK2b 7�`�KBM2mb2b TQm` /2b TQBbbQMb p�`Bûb- 2tQiB[m2b 2i /2 H� THmb ;`�M/2
i�BHH2 TQbbB#H2X SQm` SHBM2 HǶ�M+B2M- H� K2` 2bi Ŀ HǶûHûK2Mi [mB +Qȿi2 H2 THmb
+?2` �m p2Mi`2 /2 HǶ?QKK2- T�` i�Mi /2 T`ûT�`�iBQMb- i�Mi /2 K2ib- i�Mi /2
;Qm`K�M/Bb2b T`Q+m`û2b T�` H2b TQBbbQMb ŀX GǶ�MiB[mBiû i�`/Bp2 MǶ� `B2M ¨
2MpB2` �mt i2KTb �Miû`B2m`b , HǶ�`BbiQ+`�iB2 �TT`û+B�Bi iQmi �mi�Mi H2b /ûHB+�@
i2bb2b K�`BiBK2b 2i ûi�Bi #B2M �p2`iB2 /2b ;Qȿib 2i /m /Bb+Qm`b /2 b2b �ŗMûbX

*Ƕ2bi bȿ`2K2Mi /�Mb H� +Q``2bTQM/�M+2 /m bûM�i2m` .2+BKmb J�;Mmb �m@
bQMBmb [m2 HǶQM i`Qmp2 H2 THmb /2 `û7û`2M+2b �mt T`Q/mBib /2 H� K2`X P`B;B@
M�B`2 /2 "Q`/2�mt U"m`/B;�H�V- �mbQM2 UpX jRy@jN9V �p�Bi HQM;m2K2Mi 2t2`+û
H� 7QM+iBQM /2 `?ûi2m` 2i ;`�KK�iB+mb /�Mb b� `û;BQM M�i�H2- �p�Mi /Ƕāi`2
�TT2Hû- �m KBHB2m /2b �MMû2b jey- ¨ H� +Qm` BKTû`B�H2 /2 h`āp2b TQm` /2p2@
MB` H2 T`û+2Ti2m` /m D2mM2 :`�iB2M- H2 }Hb /2 o�H2MiBMB2M A X �BMbB /û#mi� b�
+�``Bĕ`2 TQHBiB[m2 [mB H2 K2M� bQmb H2 `ĕ;M2 /2 :`�iB2M �m TQbi2 /2 T`û72i
/m T`ûiQB`2 /2b :�mH2b Ujd3V- TmBb �m +QMbmH�i UjdNVX h`ĕb BM~m2Mi ¨ H� +Qm`
BKTû`B�H2- H2b �KBb 2i 7�KBHB2`b /Ƕ�mbQM2 Q#iBM`2Mi /2b iBi`2b T`2biB;B2mt ,
bQM Tĕ`2 /2pBMi T`û72i /ǶAHHv`B2- bQM }Hb >2bT2`Bmb- T`û72i /m T`ûiQB`2 /ǶAi�HB2-
/ǶAHHv`B2 2i /Ƕ�7`B[m2 2i bQM ûHĕp2 J2i`QTBmb SQMiBmb S�mHBMmb `2Ïmi H� +?�`;2
/2 ;Qmp2`M2m` /2 *�KT�MB2X G2b i`Qm#H2b [mB bmBpB`2Mi HǶ�bb�bbBM�i /2 :`�@
iB2M 2M j3j 2i H� T`Bb2 /2 TQmpQB` /2 J�;Mmb J�tBKmb KB`2Mi /û}MBiBp2K2Mi
}M �mt �K#BiBQMb TQHBiB[m2b /2b �[mBi�BMb 2i �mbQM2 b2 `2iB`� bm` b2b i2``2b
#Q`/2H�Bb2bX P`B;BM�B`2 /2b `Bp2b /2 HǶ�iH�MiB[m2- �mbQM2 �TT`û+B�Bi H2b bTû+B�@
HBiûb HQ+�H2b- v �v�Mi bȿ`2K2Mi T`Bb ;Qȿi /ĕb HǶ2M7�M+2- 2i bQM ƾmp`2 HBiiû`�B`2
/ǶmM2 ;`�M/2 p�`Bûiû bǶBMbTB`�Bi bQmp2Mi /2 HǶBK�;BM�B`2 K�`BMX GǶBMiû`āi TQm`
H� 7�mM2 ~mpB�H2 2bi BHHmbi`û T�` bQM TQĕK2 H2 THmb +ûHĕ#`2- JQb2HH�X lM2 T`2@
KBĕ`2 H2ii`2 /Ƕ�mbQM2 ¨ bQM �KB /m Jû/Q+- h?ûQM- K2MiBQMM2 mM 2MpQB /2
i`2Mi2 ?mŗi`2bX *2ii2 KBbbBp2 2bi +QKTQbû2 /ǶmM2 +Qm`i2 T�`iB2 2M T`Qb2 2i
/ǶmM2 T�`iB2 2M p2`bX �m /û#mi �mbQM2 `2T`Q+?2 ¨ bQM +Q``2bTQM/�Mi /Ƕ�pQB`
Mû;HB;û /2 `ûTQM/`2 ¨ b2b /2`MBĕ`2b Ŀ TH�Bb�Mi2`B2b ŀ 2i `2;`2ii2 [m2 H2b ?mŗi`2b

oƴbbBM;
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MǶ�B2Mi T�b Ŀ /Ƕ�++QKT�;M2K2Mi TQûiB[m2 ŀX SQm` `2K2`+B2` h?ûQM- BH +?QBbBi
/2 Ŀ `2+v+H2` ŀ mM2 T`Q/m+iBQM TQmbbBû`2mb2 /2 b� D2mM2bb2 �#Q`/�Mi H2 i?ĕK2
Ŀ /2b ?mŗi`2b 2i /2b KQmH2b ŀ THmiƬi [m2 /Ƕû+`B`2 mM MQmp2�m TQĕK2X lM2 T`2@
KBĕ`2 KQBiBû 2M ?2t�Kĕi`2b 2i TB2/b ś�K#B[m2b ûi�#HBi /2 7�ÏQM Q`B;BM�H2 2i
T`2b[m2 +QKB[m2 H2 +QKTi2 /2b ?mŗi`2b , h?ûQM �p�Bi 2MpQvû �mi�Mi /Ƕ?mŗi`2b
Ŀ [m2 H2b /Bt �MMû2b /2 H� ;m2``2 /2 h`QB2 KmHiBTHBû2b T�` i`QBb- �mi�Mi /Ƕ�M@
Mû2b }tû2b �m KBMBbiĕ`2 /2b pB2`;2b /2 o2bi� ŀ Qm 2M+Q`2 Ŀ �mi�Mi [m2 S`B�K
2mi /Ƕ2M7�Mib- bB HǶQM `2i`�M+?2 /2mt /Bx�BM2b ŀ- TQm` M2 +Bi2` [m2 [m2H[m2b
2t2KTH2bX SQm` mM H2+i2m` U+Ƕ2bi ûpB/2KK2Mi h?ûQM [mB 2bi pBbûV BM+�T�#H2
/2 +QKT`2M/`2- +�` Ŀ bQM BMi2HHB;2M+2 2bi ûiQmzû2 bQmb mM2 K�bb2 /2 ;`�Bbb2 ŀ-
�mbQM2 T`ûb2Mi2 H2 /û+QKTi2 /2 K�MBĕ`2 THmb bBKTH2 , Ŀ BH v 2M �p�Bi i`QBb
7QBb /Bt Qm +BM[ 7QBb bBt c Qm /2mt 7QBb +BM[- TmBb /Bt 2i /Bt 2M+Q`2 c Qm [m�i`2
7QBb bBt 2i /2mt 7QBb i`QBb U2i+V ŀX �m #Qmi /2 /Bt p2`b K�i?ûK�iB[m2b- �m@
bQM2 `ûbmK2 , Ŀ TQm` M2 T�b iǶ2MMmv2` THmb HQM;i2KTb- BH v 2M �p�Bi i`2Mi2 �m
iQi�H ŀX Pmi`2 +2i 2KTQ`i2K2Mi TQûiB[m2- H� KBbbBp2 7Qm`MBi /2b BM/B+�iBQMb
T`û+B2mb2b bm` H2b 7`mBib /2 K2` ,

Ŀ *2b `Bp�H2b /2b ?mŗi`2b /2 "�ś2b- +2b ?mŗi`2b [m2 H2b p�;m2b
/m `2~mt /2b K2`b 2M;`�Bbb2Mi /�Mb H2b /Qm+2b 2�mt /2b Jû/mH2b-
D2 H2b �B `2Ïm2b- KQM +?2` h?ûQM- 2i H2 +QKTi2 2M 2bi 7�+BH2X ŀ

G2b ?mŗi`2b ûi�B2Mi Q`B;BM�B`2b /Ƕ�[mBi�BM2 UĿ H2 T�vb /2b Jû/mH2b ŀV 2i
+QM+m``2MÏ�B2Mi H2b ?mŗi`2b Bi�HB2MM2b /m ;QH72 /2 L�TH2bX .2TmBb H� _ûTm@
#HB[m2- �}M /2 M2 THmb /ûT2M/`2 /2b ?�b�`/b 2i /2b /B{+mHiûb /2 H� Tā+?2-
H2 TQBbbQM ûi�Bi ûH2pû /�Mb /2b TBb+BM�2- pBpB2`b /Ƕ2�m /2 K2` Qm /Ƕ2�m /Qm+2
¨ HǶBMiû`B2m` /2b mBHH�2X GǶûH2p�;2 /2b ?mŗi`2b b2 7�Bb�Bi /�Mb /2b T�`+bX SHBM2
`�TTQ`i2 [m2 a2`;Bmb P`�i� �m`�Bi BMbi�m`û +2ii2 T`�iB[m2 /�Mb b� T`QT`Bûiû
/2 "�ś2b /�Mb H2 ;QH72 /2 L�TH2b 2i [mǶBH �ii`B#m� mM2 K2BHH2m`2 b�p2m` �mt
?mŗi`2b /Ƕ2�m /Qm+2 /m H�+ Gm+`BMX aQBi H2b ?mŗi`2b /2 "�ś2b MǶ�p�B2Mi T�b
T2`/m H2m` `ûTmi�iBQM 2M T`ĕb /2 +BM[ bBĕ+H2b- bQBi �mbQM2 +QMM�Bbb�Bi #B2M
HǶ>BbiQB`2 M�im`2HH2 2i 7�Bb�Bi B+B �HHmbBQM �m Dm;2K2Mi /2 SHBM2 HǶ�M+B2MX lM
ûHQ;2 bBKBH�B`2 2bi �/`2bbû T�` �mbQM2 �m pB2BHH�`/ S�mH ,

SQKB2` :`22M
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Ŀ SQm` KQB (�mbQM2) H2b THmb T`û+B2mb2b bQMi +2HH2b [m2 MQm``Bi
HǶQ+û�M /2b Jû/mH2b- +2b ?mŗi`2b /2 "m`/B;�H� [m2 H2m` [m�HBiû
K2`p2BHH2mb2 }i �/K2ii`2 ¨ H� i�#H2 /2b *ûb�`b- [m�HBiû MQM KQBMb
p�Miû2 [m2 HǶ2t+2HH2M+2 /2 MQi`2 pBMX *2b ?mŗi`2b- 2Mi`2 iQmi2b-
QMi Kû`Biû H� T`2KBĕ`2 T�HK2 c 2HH2b QMi /2 #B2M HQBM H2 T�b bm` H2b
�mi`2b , H2m` +?�B` 2bi ;`�bb2- #H�M+?2- i`ĕb i2M/`2- 2i ¨ HǶ2t[mBb2
/Qm+2m` /2 bQM bm+ b2 KāH2 mM ;Qȿi Hû;ĕ`2K2Mi b�Hû- /2 b�p2m`
K�`BiBK2X ŀ

amBi mM2 HBbi2 /Ƕ?mŗi`2b /ǶQ`B;BM2b /Bp2`b2b Up2`b ke@9yV [mB b2 `�TT`Q@
+?�B2Mi /2 H� [m�HBiû #Q`/2H�Bb2- K�Bb b�Mb D�K�Bb �ii2BM/`2 H2 MBp2�m /2b
T`û7û`û2b /Ƕ�mbQM2X Zm2H[m2b /û+2MMB2b THmb i�`/- aB/QBM2 �TQHHBM�B`2 T`û@
b2Mi�Bi +2b ?mŗi`2b +QKK2 HǶ�ii`�+iBQM /2 H� `û;BQMX G2m` [m�HBiû ûi�Bi i2HH2
[m2 H2b KQHHmb[m2b �p�B2Mi KāK2 i`Qmpû H2m` TH�+2 ¨ H� i�#H2 /2b T`BM+2bX
:`22M T2Mb2 [mǶ�mbQM2 7�Bi B+B �HHmbBQM ¨ mM2 `û+2Mi2 pBbBi2 /2 HǶ2KT2`2m`
2M :�mH2 Uh?ûQ/Qb2 \VX

Ŀ G2b KQmH2b [mB �++QKT�;M�B2Mi H2b ?mŗi`2b HBKQM2mb2b- +QKTQ@
bĕ`2Mi H2 T`2KB2` b2`pB+2 /2 KQM `2T�bX *Ƕ2bi mM K2ib /ûHB+B2mt-
;Qȿiû /2b MQ#H2b- 2i mM �HBK2Mi /2 T2m /2 /ûT2Mb2 �m 7Qv2` /2b
T�mp`2bX PM M2 p� T�b H2 +?2`+?2` �m b2BM /ǶmM2 K2` Q`�;2mb2-
2M #`�p�Mi +2 [mB 2M /Qm#H2`�B2Mi H2 T`Bt c K�Bb �m #Q`/ /2b 2�mt
[m�M/ H� p�;m2 bǶ2bi `2iB`û2- QM H2 `2+m2BHH2 bm` H2 `Bp�;2- T�`KB H2b
�H;m2b /QMi BH � H� +QmH2m`X AH 2bi 2M72`Kû /�Mb H2b +�pBiûb /ǶmM2
/Qm#H2 û+�BHH2- [mB- HQ`b[mǶ2HH2 2bi û+?�mzû2 T�` H2b p�T2m` /2 HǶ2�m
#QmBHH�Mi2- H�Bbb2 pQB` mM2 +?�B`2 #H�M+?2 +QKK2 H2 H�BiX ŀ

:`22M

:`22M
:`22M
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G2 /ûD2mM2` UT`�M/BmKV ûi�Bi ;ûMû`�H2K2Mi Hû;2`- +QKTQbû /2 TQBbbQMb Qm
7`mBib /2 K2`- /2 Hû;mK2b 2i /2 7`mBibX �TB+Bmb +QMM�ŗi mM2 `2+2ii2 /2 b�m+2
¨ #�b2 /2 TQBp`2- /2 pBM�B;`2- /Ƕ?mBH2- /2 ;�`mK 2i /2 pBM TQm` �++QKT�;M2`
H2b ?mŗi`2b- K�Bb BH MǶBM/B[m2 T�b bB +2b /2`MBĕ`2b ûi�B2Mi +`m2b Qm +mBi2b c
TQm` H2b KQmH2b- BH 2bi #B2M T`û+Bbû /Ƕ�HHQM;2` /Ƕ2�m mM KûH�M;2 /2 Hû;mK2b
UTQB`2�mtV- /2 pBM 2i /ǶûTB+2b U+mKBM- b�`B2ii2 2i ;�`mKV TQm` v 7�B`2 +mB`2
H2b KQHHmb[m2bX lM T2m THmb HQBM- �mbQM2 7�Bi �HHmbBQM �mt +QMbQKK�i2m`b
2i �m T`Bt /2b T`Q/mBib K�`BiBK2b #Q`/2H�BbX a2`pB2b ¨ H� i�#H2 /m T`BM+2-
H2b ?mŗi`2b 2i H2b KQmH2b ûi�B2Mi Ŀ +QMMm2b T�` H2b 72biBMb /2b MQ#H2b 2i H2b
/ûT2Mb2b /2b /BbbBT�i2m`b UXXXV ŀ- +QKK2 �mbQM2 H2 K2MiBQMM2 /�Mb H� H2ii`2
¨ S�mH- +Biû2 +B@/2bbmbX G2b /ûT2Mb2b /2 +2`i�BMb K2K#`2b /2 HǶ�`BbiQ+`�iB2
+QMbiBim�B2Mi ¨ b2b v2mt mM2 iQi�H2 +QMi`�/B+iBQM , QM i`Qmp�Bi H2b ?mŗi`2b
2i �mi`2b +Q[mBHH�;2b �m #Q`/ /2 H� K2`- bm` H2b TH�;2b `Q+?2mb2b ¨ K�`û2
#�bb2- 2i H� `2+?2`+?2 2M ûi�Bi i2HH2K2Mi bBKTH2 [m2 KāK2 H2b THmb /ûKmMBb 2M
K2ii�B2Mi /�Mb H2m`b �bbB2ii2bX �m+mM2 `�BbQM MǶ2tTHB[m�Bi H2b T`Bt 2tQ`#Bi�Mib
[m2 +2`i�BMb +QKT�i`BQi2b `B+?BbbBK2b ûi�B2Mi T`āib ¨ T�v2`X �mbQM2 7�Bb�Bi
T2mi@āi`2 �HHmbBQM ¨ +2`i�BM2b T`�iB[m2b [mǶBH �p�Bi `2M+QMi`û2b ¨ H� +Qm` /2
h`āp2b Qm ¨ _QK2X �mbQM2 b2 T`ûb2Mi2 2MbmBi2 +QKK2 mM }M +QMM�Bbb2m` 2M
H� K�iBĕ`2 2i 2tTHB[m2 HǶQ`B;BM2 /2 bQM 2tT2`iBb2 ,

Ŀ C2 M2 T�`H2 T�b B+B +QKK2 mM TQĕi2- +QKK2 mM ?BbiQ`B2M Qm
+QKK2 mM ;�bi`QMQK2 [mB �m`�Bi +Qm`m iQmi HǶlMBp2`b , D2 `ûTĕi2
+2 [m2 THmbB2m`b KǶQMi �TT`Bb- +QKK2 BH �``Bp2 ¨ +?�[m2 7QBb [mǶ¨
mM2 #QMM2 i�#H2 mM �BK�#H2 /û#�i 2i /2 /Qmt T`QTQb ûp2BHH2Mi
H� ;�B2iû /2 GvûmbX *2b +QMM�Bbb�M+2b- D2 M2 H2b �B T�b +?2`+?û2b
T�`KB H2 T2mTH2- /�Mb H2b i�p2`M2b- /�Mb H2b `ûmMBQMb /2b T�`�bBi2b
/2 SH�mi2 c K�Bb +QKK2 bQmp2Mi- �mt DQm`b /2 7āi2b- DǶ�B BMpBiû
[m2H[m2b �KBb- [mB ¨ H2m` iQm` KǶ�TT2H�B2Mi ¨ H2m` i�#H2 UXXXV- DǶ�B
2Mi2M/m H¨ THmb /ǶmM #QM Dm;2- 2i D2 MǶ�B T�b Qm#HBû H2m`b MQK#`2mt
ûHQ;2bX ŀ

:mib72H/
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�mbQM2 M2 /QMM2 T�b ¨ bQM ;Qȿi T2`bQMM2H mM2 p�H2m` mMBp2`b2HH2X G� [m�HB@
iû /2b 7`mBib /2 K2` /2 "Q`/2�mt �p�Bi ûiû /û#�iim2 2i 2HH2 7�Bb�Bi +QMb2MbmbX
G2b Ŀ 2tT2`ib ;�bi`QMQK2b ŀ ûi�B2Mi ûpB/2KK2Mi H2b �mi`2b 2i HǶĿ ?mK#H2
`?ûi2m` ŀ M2 7�Bb�Bi [m2 `�TTQ`i2` H2m`b T`QTQbX *2ii2 2tT2`iBb2 T`Qp2M�Bi
ûpB/2KK2Mi /ǶmM KBHB2m �`BbiQ+`�iB[m2 �Ti2 ¨ Dm;2` H� [m�HBiû /ǶmM T`Q/mBi-
2i MQM T�b /2 [m2H[m2b Q`;m2BHH2mt [mB 7`û[m2Mi�B2Mi H2b i�p2`M2bX

_2bi2 ¨ b�pQB` Qɍ b2 i`Qmp�Bi �mbQM2 ¨ HǶQ++�bBQM /2 +2i 2MpQB /Ƕ?mŗi`2bX 1M
2z2i- +2ii2 BM7Q`K�iBQM T`2M/ iQmi bQM b2Mb bB HǶQM bǶBMiû`2bb2 ¨ H� [m2biBQM /2
H� +QMb2`p�iBQM /2b T`Q/mBib K�`BiBK2b- /QMi H� /ûiû`BQ`�iBQM 2bi `�TB/2 T2M@
/�Mi H2 i`�MbTQ`iX G2b /B{+mHiûb /2 /�i�iBQM /2 H� +Q``2bTQM/�M+2 /Ƕ�mbQM2
M2 T2`K2ii2Mi T�b /2 /ûi2`KBM2` �p2+ T`û+BbBQM H2 HB2m /2 bûDQm` /m `?ûi2m`
[m�M/ BH `û/B;2 +2ii2 KBbbBp2X GQ`b /2 b� T`2KBĕ`2 H2ii`2 ¨ h?ûQM- �mbQM2
`ûbB/�Bi 2M+Q`2 ¨ h`āp2b c h?ûQM- K�H?2m`2mb2K2Mi BM+QMMm T�` �BHH2m`b- b2
i`Qmp�Bi +2`i�BM2K2Mi /�Mb b� T`QT`Bûiû /m Jû/Q+- T`ĕb /2 "Q`/2�mtX *2ii2
H2ii`2 /2 `2K2`+B2K2Mi TQm` H2b ?mŗi`2b 2bi TQbiû`B2m`2 ¨ +2ii2 /2`MBĕ`2 2i T`Q@
pB2Mi T2mi@āi`2 û;�H2K2Mi /2 h`āp2bX GǶ�K2`imK2 /ǶmM2 HQM;m2 bûT�`�iBQM 2i
H2b `2T`Q+?2b [m�Mi ¨ HǶ�#b2M+2 /ǶmM2 +QKTQbBiBQM HBiiû`�B`2 bm;;ĕ`2Mi [mǶ�m@
bQM2 MǶûi�Bi T�b 2M+Q`2 `2Mi`û 2M �[mBi�BM2X

S�` �BHH2m`b- BH � ûiû /ûKQMi`û [mǶBH ûi�Bi iQmi ¨ 7�Bi TQbbB#H2 ¨ +2ii2 ûTQ[m2
/2 i`�MbTQ`i2` /2b ?mŗi`2b Dmb[m2 /�Mb H2b T`QpBM+2b ;2`K�MB[m2bX lM2 ?mŗi`2
7`�ŗ+?2K2Mi Tā+?û2 b2 +QMb2`p2 2MpB`QM pBM;i@[m�i`2 DQm`b /�Mb /2b +QM/BiBQMb
/2 bm`pB2 QTiBK�H2bX SQm` 2KTā+?2` HǶQmp2`im`2 /m +Q[mBHH�;2 2i H� /ûM�im`�@
iBQM /m KQHHmb[m2- QM 2KTBH�Bi H2b ?mŗi`2b 2M H2b b2``�Mi H2 THmb TQbbB#H2 /�Mb
/2b �KT?Q`2b Qm /2b +Q`#2BHH2bX § i2KTû`�im`2 2tiû`B2m`2 KQv2MM2 Ĝ HǶ?Bp2`
bǶv T`āi�Bi H2 KB2mt Ĝ HǶ?mŗi`2 `û/mBi HǶ�+iBpBiû /2 bQM Q`;�MBbK2 �m KBMBKmK
pBi�H �}M /2 TQmpQB` bm`pBp`2 �p2+ HǶQtv;ĕM2 2i HǶ2�m /2 K2` `2i2Mm2b 2M+Q`2
/�Mb b� +Q[mBHH2X lM K2bb�;2` ¨ +?2p�H Qm mM +?�`BQi ûi�Bi 2M K2bm`2 /2
T�`+Qm`B` Dmb[mǶ¨ R3y FK 2M k9 ?2m`2b ¨ +QM/BiBQM /2 +?�M;2` `û;mHBĕ`2K2Mi
/2 KQMim`2- 2i mM i`�MbTQ`i `2H�iBp2K2Mi `�TB/2 /2TmBb H� +Ƭi2 �iH�MiB[m2 Qm
Kû/Bi2``�Mû2MM2 p2`b h`āp2b ûi�Bi �HQ`b TQbbB#H2X am` THmbB2m`b bBi2b �`+?ûQ@
HQ;B[m2b- MQi�KK2Mi ¨ h`āp2b- s�Mi2M U*QHQMB� lHTB� h`�B�M�V 2i �m;bi

:`22M
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U�m;mbi� _�m`B+�V - H� /û+Qmp2`i2 /2 +Q[mBHH2b 2M ;`�M/2 [m�MiBiû �ii2bi2
H� +QMbQKK�iBQM /Ƕ?mŗi`2b /�Mb H2b T`QpBM+2b ;2`K�MB[m2bX G2b �M�Hvb2b �`@
+?ûQxQQHQ;B[m2b QMi `ûpûHû HǶQ`B;BM2 Kû/Bi2``�Mû2MM2- 2i MQM T�b MQ`/B[m2-
/2 +2b KQHHmb[m2bX G� /û;mbi�iBQM /2 T`Q/mBib K�`BiBK2b /�Mb +2b `û;BQMb
2t+2Mi`û2b ûi�Bi +2`i�BM2K2Mi `ûb2`pû2 ¨ mM2 ûHBi2- KāK2 bB H� 7`û[m2M+2 /2
i2Hb 2MpQBb 2bi BKTQbbB#H2 ¨ [m�MiB}2`X lM T�`�HHĕH2 T2mi āi`2 ûi�#HB �p2+ mM2
i�#H2ii2 /2 oBM/QH�M/�- i`Qmpû2 bm` H� 7`QMiBĕ`2 #`Bi�MMB[m2- ¨ T`QtBKBiû /m
Km` /Ƕ>�/`B2M ,

(6�+2 /2 H� i�#H2ii2)
XXX[mQ/ 2bi T`BM+BTBmK 2TBbimH�2
K2�2 i2 7Q`i2K 2bb2 � *Q`/QMQ@
mBb �KB+mb KBbbBi KB?B Qbi`B�
[mBM[m�;BMi� [mQ m2HQ+Bmb }`XXX

(.Qb /2 H� i�#H2ii2)
Gm+BQ /2+m`BQM(BXXX
XXX)i2`B

GǶûi�i H�+mM�B`2 /2 H� i�#H2ii2 M2 T2`K2i T�b /2 `2biBim2` H� bBim�iBQM /2
+QKKmMB+�iBQM /�Mb bQM BMiû;`�HBiûX �/`2bbû2 ¨ mM +2`i�BM Gm+Bmb- mM /û+m@
`BQM- H� H2ii`2 K2MiBQMM2 +BM[m�Mi2 ?mŗi`2b /2 *Q`/QMQmB U \V 2MpQvû2b T�` mM
�KBX G2b ?mŗi`2b QMi@2HH2b ûiû Qz2`i2b ¨ mM bQH/�i UGm+Bmb \V bi�iBQMMû bm` H�
7`QMiBĕ`2 #`Bi�MMB[m2 \ Qm HǶ�mi2m` /2 H� MQiB+2 `2H�i2@i@BH HǶ2MpQB /ǶmM iB2`b \
LQmb M2 H2 b�pQMb T�bX *2ii2 +Qm`i2 MQiB+2 � iQmi27QBb H2 Kû`Bi2 /2 KQMi`2`
[m2 HǶ2MpQB /2 h?ûQM ¨ �mbQM2 MǶ2bi T�b mM +�b bBM;mHB2`X AH MǶ2KTā+?2 [mǶmM
2MpQB /Ƕ?mŗi`2b ûi�Bi +2`i�BM2K2Mi mM +�/2�m /Ƕ2t+2TiBQM - bm`iQmi HQ`b[m2
H2 /2biBM�i�B`2 bûDQm`M�Bi ¨ HǶBMiû`B2m` /2b i2``2bX h?ûQM 7�Bi T`2mp2 /ǶmM2 }@
M2bb2 T�`iB+mHBĕ`2 , mM i2H +�/2�m /ûKQMi`�Bi MQM b2mH2K2Mi bQM �ii�+?2K2Mi
2Mp2`b HǶ�KB T�`iB �m HQBM- K�Bb ûpQ[m�Bi û;�H2K2Mi HǶB/2MiBiû #Q`/2H�Bb2 2i H2b
p�H2m`b +QKKmM2bX GǶ2MpQB /2b ?mŗi`2b �#QHBbb�Bi 2M [m2H[m2 bQ`i2 H� /Bbi�M+2
[mB bûT�`�Bi H2b +Q``2bTQM/�Mib 2i `�TT2HH�Bi bm#iBH2K2Mi ¨ �mbQM2 b2b Q`B;BM2
2i bQM �TT�`i2M�M+2X

h?Ƚ`v
_Q#BMbQM _Qr�M

aBp�M



Rye

hQmb /2mt Q`B;BM�B`2b /Ƕ�[mBi�BM2- .2+BKmb J�;Mmb �mbQMBmb 2i J2i`Q@
TBmb SQMiBmb S�mHBMmb - H2 7mim` S�mHBM /2 LQH2- b2 +QMM�Bbb�B2Mi /2 HQM;m2
/�i2X �mbQM2 ûi�Bi /ǶmM2 [m�`�Mi�BM2 /Ƕ�MMû2b HǶ�ŗMû /2 S�mHBM 2i �p�Bi ûiû
[m2H[m2 i2KTb bQM T`Q72bb2m` ¨ "Q`/2�mtX hQmDQm`b ûT�mHû T�` +2 /2`MB2`
/2TmBb H� +Qm` /2 h`āp2b- S�mHBM �+?ĕp2 b� 7Q`K�iBQM /2 `?ûi2m` ¨ "Q`/2�mt
2i 2Mi`2 /�Mb HǶ�/KBMBbi`�iBQM BKTû`B�H2 p2`b HǶ�;2 /2 k8 �MbX AH Q#iB2Mi �HQ`b
H� T`2biB;B2mb2 +?�`;2 /2 ;Qmp2`M2m` /2 *�KT�MB2- K�Bb H� T2`i2 /ǶBM~m2M+2
/Ƕ�mbQM2- bmBi2 ¨ HǶ�bb�bbBM�i /2 :`�iB2M- b+2HH2 û;�H2K2Mi H� +�``Bĕ`2 /2 bQM
T`Qiû;ûX �BMbB- H2 K�ŗi`2 2i HǶûHĕp2 b2 `2i`Qmp2Mi ¨ "Q`/2�mt �m THmb i�`/ 2M
j3jX G� +Q``2bTQM/�M+2 /Ƕ�mbQM2 2i /2 S�mHBM /2 LQH2- +2`i�BM2K2Mi i`�Mb@
KBb2 /2 K�MBĕ`2 H�+mM�B`2- 2bi ;ûMû`�H2K2Mi `ûT�`iB2 2M /2mt ;`QmT2b , mM
T`2KB2` 2bi +QMbiBimû T�` [m�i`2 H2ii`2b /Ƕ�mbQM2- 2MpQvû2b 2Mi`2 j3j 2i j3N-
bQBi �p�Mi H� +QMp2`bBQM /2 S�mHBM c mM /2mtBĕK2 ;`QmT2 /2 +BM[ H2ii`2b iû@
KQB;M2 /2b /Bb+mbbBQMb 2i /2b TQBMib /2 pm2 BM+QM+BHB�#H2b /2b /2mt +Q``2b@
TQM/�Mib- bmBi2 ¨ H� /û+BbBQM /2 S�mHBM /2 K2M2` mM2 pB2 �b+ûiB[m2- bQBi �T`ĕb
j3N 2i �p�Mi H2 /ûT�`i ¨ LQH2 �m iQm`M�Mi /2b �MMû2b jN9@jN8X G� i`QBbBĕK2
H2ii`2 /Ƕ�mbQM2 ¨ S�mHBM /�i2 /2 H� T`2KBĕ`2 T?�b2X .�Mb mM2 T`2KBĕ`2 T�`iB2
2M T`Qb2- �mbQM2 `2K2`+B2 bQM +Q``2bTQM/�Mi TQm` mM T`ûb2Mi +mHBM�B`2 ,

Ŀ Zm2H ;`�M/ T`Q}i KǶ� p�Hm mM2 TH�BMi2 /QMi D2 M2 iǶ�p�Bb T�b 7�Bi
T�`i- K�Bb [m2 im �b bmTTQbû2- S�mHBM- KQM }HbX .�Mb H� +`�BMi2
[m2 HǶ?mBH2 [m2 im �p�Bb 2MpQvû2 KǶ2ȿi /ûTHm im �b `2MQmp2Hû H2
T`ûb2Mi c 2M v �DQmi�Mi mM �bb�BbQMM2K2Mi /2 b�mKm`2 #�`+2HQ@
M�Bb2- im �b KBb H2 +QK#H2 ¨ i2b #B2M7�BibX J�Bb im b�Bb [m2 H2
MQK /Ƕmb�;2 TQTmH�B`2 [m2 HǶQM /QMM2 ¨ H� b�mKm`2- BH MǶ2bi T�b
/�Mb KQM ?�#Bim/2 /2 H2 T`QMQM+2` Ĝ D2 M2 H2 TmBb Ĝ- +�` H2b THmb
BMbi`mBib /2b �M+B2Mb- +2mt@H¨ KāK2 [mB /û/�B;M�B2Mi H2b i2`K2b
;`2+b- MǶQMi T�b /2 i2`K2 H�iBM TQm` /ûbB;M2` H2 ;�`mKX J�Bb KQB-
[m2H [m2 bQBi H2 MQK [m2 HǶQM /QMM2 ¨ +2ii2 HB[m2m` /2b �HHBû2b-

DǶ2M `2KTHB`�B K2b TH�ib- TQm` [m2 +2ii2 b�m+2-

SH`2 R SA* J`�ib+?2F h`Qmi
J`�ib+?2F

*QMv#2�`2

�K?2`/i
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miBHBbû2 �p2+ i`QT /2 T�`+BKQMB2 ¨ H� i�#H2
/2 MQb �M+āi`2b- BMQM/2 K2b +mBHHĕ`2b ¨ ƾm7bX

J�Bb [mǶv �@i@BH /2 THmb �BK�#H2 2i /2 THmb ;ûMû`2mt [m2 /2 i2
T`Bp2`- TQm` H2b T�`i�;2` �p2+ KQB- /2 +2b /ûHB+2b /�Mb H2m` T`B@
K2m` 2i H2m` MQmp2�miû \ ƫ- im 2b THmb /Qmt [m2 H2 KB2H- THmb
+?�`K�Mi [m2 H� #2�miû /2b :`�+2b- iQmb /2p`�B2Mi i2 T`Q/B;m2`
H2m`b 2K#`�bb2K2Mib T�i2`M2HbX ŀ

S�mHBM- �TT2Hû �z2+im2mb2K2Mi Ŀ KQM }Hb ŀ T�` �mbQM2- � 2MpQvû mM
�bb�BbQMM2K2Mi #�`+2HQM�Bb ¨ #�b2 /2 TQBbbQM U"�`+BMQM2MbBb Km`B�2 +QM/B@
K2MimKV 2i mM2 ?mBH2 /ǶQHBp2- i`ĕb T`Q#�#H2K2Mi /ǶQ`B;BM2 2bT�;MQH2 2HH2 �mbbBX

.ûD¨ �m A bBĕ+H2 �T`X CX@*X- ai`�#QM bǶBM[mBûi�Bi /2 +2 [m2 HǶ?mBH2 2i H2
pBM 2bT�;MQH BMQM/�B2Mi H2 K�`+?û Bi�HB2MX AH � 2M 2z2i ûiû /ûKQMi`û [m2
H� T`Q/m+iBQM /Ƕ?mBH2 /ǶQHBp2 2M 1bT�;M2 `2bi2 T`QbTĕ`2 bQmb HǶ1KTB`2 K�H;`û
H� +QM+m``2M+2 �7`B+�BM2X § T�`iB` /m Ao bBĕ+H2- H2b BMiû`āib û+QMQKB[m2b
b2 /ûTH�+2Mi p2`b H2 MQ`/ , H2b T`QpBM+2b ;�mHQBb2b- 2M T�`iB+mHB2` HǶ�[mBi�BM2-
/2pB2MM2Mi �HQ`b /2b `û;BQMb /2 /Bbi`B#miBQM BMiû`2bb�Mi2b TQm` H2b T`Q/mBib
/2 H� TûMBMbmH2X *Ƕ2bi TQm` +2ii2 `�BbQM [m2 aX J`�ib+?2F b2 /2K�M/2
bB S�mHBM �p�Bi 2z2+iBp2K2Mi �+?2iû HǶ?mBH2 TQm` �mbQM2 2M 1bT�;M2 , HǶ�`Bb@
iQ+`�i2 ûi�Bi +2`i�BM2K2Mi 2M K2bm`2 /2 HǶ�+[mû`B` 2M :�mH2 Qm /Ƕ2M 7�B`2
BKTQ`i2` T�` mM K�`+?�M/X

G� `ûTmi�iBQM /2b T`Q/mBib ?BbT�MB[m2b /2pB2Mi K�MB72bi2 �p2+ H� Km`B�
2MpQvû2 T�` S�mHBMX G2 i2`K2 Km`B� /ûbB;M�Bi ¨ T`QT`2K2Mi T�`H2` H� b�m@
Km`2- K�Bb BH �p�Bi }MB T�` b2 +QM7QM/`2 �p2+ H2 i2`K2 ;�`mK Qm - H2

�K?2`/i
:`22M

_Q/`B;m2x SmDQH
1iB2MM2
J`�ib+?2F
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T`Q/mBi }M�H /2 H� /û+QKTQbBiBQM /2 H� +?�B` /2 TQBbbQMX .Ƕ�T`ĕb SHBM2- H2
;�`mK ûi�Bi 7�#`B[mû ¨ T�`iB` /Ƕ2Mi`�BHH2b Qm /2 /û#`Bb /2 TQBbbQMb- H2b T�`iB2b
Q`/BM�B`2K2Mi D2iû2b- [m2 HǶQM H�Bbb�Bi K�+û`2` /�Mb H2 b2H - K�Bb BH T`û+Bb�
#B2M [m2 +Ƕûi�Bi �HQ`b mM T`Q/mBi /2 TBĕi`2 [m�HBiûX lM2 K2BHH2m`2 b�m+2 ûi�Bi
Q#i2Mm2 2M 7�Bb�Mi K�`BM2` H2b TQBbbQMb 2MiB2`b Qm H2m`b }H2ibX hQmi2b bQ`i2b
/2 TQBbbQMb TQmp�B2Mi b2`pB` ¨ H� 7�#`B+�iBQM /m ;�`mK- 2Mi`2 �mi`2b H2 +Q`@
KB2`- HǶ�M;mBHH2- H2 i?QM- H2 `Qm;2i Qm 2M+Q`2 H� b�`/BM2- H2b KûH�M;2b ûi�Mi
ûpB/2KK2Mi TQbbB#H2bX G2 ;�`mK H2 THmb `ûTmiû ûi�Bi T`ûT�`û ¨ T�`iB` /2
K�[m2`2�mt Ub+QK#2`VX aQmb H2 MQK /2 ;�`mK bQ+BQ`mK- SHBM2 2i J�`iB�H
ûpQ[m2Mi mM �bb�BbQMM2K2Mi 7�#`B[mû ¨ T�`iB` /2 K�[m2`2�mt- T�` mM2 bQ+B2@
i�b ¨ H�[m2HH2 HǶúi�i `QK�BM �p�Bi /QMMû- +QMi`2 `2/2p�M+2- H2 /`QBi /Ƕ2tTHQB@
i2` H2b b�HBM2b /2 *�`i?�;ĕM2 U*�`i?�;Q LQp�VX �m /û#mi /2 HǶ1KTB`2- /2mt
+QM;2b U2MpB`QM e-8 HBi`2bV /2 +2 ;�`mK 2t+HmbB7 TQmp�B2Mi +Qȿi2` Dmb[mǶ¨ Ryyy
/2M�`BBX G2 `�TT`Q+?2K2Mi �p2+ H2 HB[mQ` bQ+BQ`mK /2biBMû ¨ �mbQM2 T�`�ŗi
bû/mBb�MiX SHmbB2m`b HB2mt /2 T`Q/m+iBQM /2 +2ii2 Ŀ HB[m2m` ŀ QMi ûiû B/2MiB}ûb
¨ *�`i2B� U�H;2+B`�bV- _?Q/� U_Qb�bV 2i "�`+BMQ U"�`+2HQM2V- /QMi +2`i�BMb
ûi�B2Mi 2M+Q`2 2M mb�;2 �m Ao bBĕ+H2X 1Mi`2 bQM BMbi�HH�iBQM 2M 1bT�;M2
p2`b j3N 2i bQM /ûT�`i ¨ LQH2 2M jN9@jN8- S�mHBM �p�Bi HǶ?�#Bim/2 /2 pQv�;2`
2Mi`2 b2b T`QT`Bûiûb 2M �[mBi�BM2 2i 2M 1bT�;M2X a2b /QK�BM2b ?BbT�MB[m2b
T`û7û`ûb b2 bBim�B2Mi T`ĕb /2 "�`+BMQ U"�`+2HQM2V 2i /2 h�``�+Q Uh�``�;QM�VX
lM2 7QmBHH2 �`+?ûQHQ;B[m2 ¨ _Qb�b UR8y FK �m MQ`/ /2 "�`+2HQM2V � KBb �m
DQm` mM2 7�#`B[m2 /2 ;�`mK- mM2 /û+Qmp2`i2 [mǶBH 2bi i2Mi�Mi /2 `�TT`Q+?2`
/m T�bb�;2 [mǶQM i`Qmp2 �mbQM2X

GǶ2MpQB /2 +2ii2 /ûHB+�i2bb2 /2 T`2KB2` +?QBt iûKQB;M2 /m ;Qȿi 2t[mBb
/2 HǶ�`BbiQ+`�iB2 #Q`/2H�Bb2 2i /2b p�H2m`b +QKKmM2b �mt[m2HH2b S�mHBM 7�Bi
`û7û`2M+2 �mT`ĕb /2 bQM �KB 2i K�ŗi`2 �mbQM2X *2 /2`MB2` b�BbBi HǶQ++�bBQM
/2 HǶ2MpQB TQm` T`ûb2Mi2` mM2 T2iBi2 ûim/2 T?BHQHQ;B[m2 /2b i2`K2b Km`B� 2i

�M/`ö �K?2`/i

w�?M �M/`ö *m`iBb

1iB2MM2

*m`iBb

1iB2MM2 *m`iBb J`�ib+?2F

J`�ib+?2F
J`�ib+?2F
aBp�M J`�ib+?2F _2#2MB+?
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;�`mK ¨ bQM �M+B2M ûHĕp2X G2 TQĕi2 /ǶûHBi2 `27mb�Bi 2z2+iBp2K2Mi /Ƕ2KTHQv2`
mM Ŀ MQK /Ƕmb�;2 TQTmH�B`2 ŀ TQm` H� Km`B� UMQK2M Km`B�2 [mQ/ BM mbm mmH;B
2biVX .Ƕ�T`ĕb :`22M 2i H2b +QKK2Mi�i2m`b TQbiû`B2m`b /m i2ti2- BH M2 T2mi
bǶ�;B` [m2 /m i2`K2 HB[m�K2M- [mB- ¨ T�`iB` /m A bBĕ+H2 �T`X CX@*X- `2KTH�+2
;�`mK /�Mb H2 H�M;�;2 TQTmH�B`2X aQm+B2mt /2 M2 T�b Qz2Mb2` H2b Q`2BHH2b
/ûHB+�i2b- H2 TQĕi2 T`û7û`� HB[mQ` ¨ HB[m�K2M- T2mi@āi`2 TQm` HQm2` H� [m�HBiû /m
T`Q/mBiX �mbQM2 `2M+?û`Bi 2M T`û+Bb�Mi- bQmb 7Q`K2 p2`bB}û2- [mǶBH M2 +QKTi2
T�b mb2` /m ;�`mK �p2+ T�`+BKQMB2X "B2M �m +QMi`�B`2- b�Mb b2 T`Bp2`- BH iB2Mi
¨ BMQM/2` b2b TH�ib /2 H� b�m+2 2t[mBb2X

.�Mb HǶ�MiB[mBiû i�`/Bp2- H2b +?QBt +mHBM�B`2b bǶ�TTmv�B2Mi bm` mM2 HQM;m2
i`�/BiBQM 2i mM `ûT2`iQB`2 /2 /ûHB+�i2bb2b BKTQ`i�MiX lM2 �#QM/�Mi2 HBiiû@
`�im`2- /2b HBbi2b /Ƕ�HBK2Mib `ûTmiûb 2i H2b KmHiBTH2b 7�ÏQMb /2 H2b T`ûT�`2`
ûi�B2Mi ¨ H� /BbTQbBiBQM /2b BMiû`2bbûb- K�Bb TQm` b2 /ûi�+?2` /m HQi- BH 7�H@
H�Bi āi`2 2M K2bm`2 /2 T`ûb2Mi2` H2 K2BHH2m`X G2 +�`�+iĕ`2 T`2biB;B2mt /ǶmM2
MQm``Bim`2 b2 /û}MBbb�Bi bQmp2Mi T�` /2b +`Biĕ`2b /2 +QKT�`�BbQM Q#D2+iB7b-
+QKK2 H2 T`Bt- H� T`Qp2M�M+2- H� [m�HBiû Qm 2M+Q`2 H2 ;QȿiX G2 +`Biĕ`2 /2 H�
bBM;mH�`Biû- 2M+Q`2 �ii`�+iB7 bQmb H� _ûTm#HB[m2 - M2 DQm�Bi THmb �m+mM `ƬH2
/�Mb HǶ�MiB[mBiû i�`/Bp2- Qɍ H2b /û+Qmp2`i2b /�Mb H2 /QK�BM2 ûi�B2Mi THmiƬi
`�`2bX �m +QMi`�B`2- H2b T`Q/mBib i`�/BiBQMM2Hb 7�Bb�B2Mi �miQ`Biû 2i QM MǶ?ûbB@
i�Bi T�b ¨ BMpQ[m2` b2b T`û/û+2bb2m`b TQm` 2M iûKQB;M2`X G� +QKKmMB+�iBQM
ûTBbiQH�B`2 /2 HǶ�`BbiQ+`�iB2 #Q`/2H�Bb2 ¨ H� }M /m Ao bBĕ+H2- #B2M �++2bbB#H2
¨ i`�p2`b H2b +QHH2+iBQMb /Ƕ�mbQM2 2i /2 S�mHBM- /2mt ûKBM2Mib `2T`ûb2Mi�Mib
/2 HǶûHBi2 HQ+�H2- `ûpĕH2 mM2 T`û7û`2M+2 TQm` H2b T`Q/mBib K�`BiBK2bX GǶ?mŗi`2
�TT�`�ŗi +QKK2 H� bTû+B�HBiû T?�`2 /2 H� `û;BQM 2i bQM +�`�+iĕ`2 Hmtm2mt
ûi�Bi +QKKmMûK2Mi �/KBbX G2b �bb�BbQMM2K2Mib Q`B;BM�mt- +QKK2 H2 ;�`mK
2bT�;MQH- ûi�B2Mi T`Bbûb TQm` H2m` `ûTmi�iBQM 2i H2m` [m�HBiûX GǶ2MpQB /ǶmM2
/ûHB+�i2bb2 /2 T`2KB2` +?QBt iûKQB;M�Bi /ǶmM ;Qȿi 2t[mBb 2i `�TT2H�Bi /2b p�@
H2m`b +QKKmM2bX

hB2ix
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G� Mû+2bbBiû TQm` *X JX :`22M /2 TQb2` H� [m2biBQM Ŀ .B/ i?2 _Q@
K�Mb ?mMi \ ŀ KQMi`2 [m2 /m`�Mi HǶ�MiB[mBiû H� +?�bb2 MǶûi�Bi T�b 2M+Q`2
H2 K�`[m2m` B/2MiBi�B`2 /2 H� MQ#H2bb2 Q++B/2Mi�H2 +QKK2 2HH2 H2 /2pB2M/`�
�m JQv2M �;2 2i ¨ HǶûTQ[m2 KQ/2`M2X G� `2+?2`+?2 /û72M/�Bi KāK2 HǶB/û2
[m2 H� +?�bb2 �p�Bi ûiû 7`�TTû2 /ǶmM M2i /Bb+`û/Bi ¨ _QK2 �p�Mi H2 AA bBĕ+H2
�pX CX@*X 2i b2mH2b H2b BM~m2M+2b /2 HǶ?2HHûMBbK2 b2`�B2Mi ¨ HǶQ`B;BM2 /m /ûp2@
HQTT2K2Mi /m ;Qȿi +vMû;ûiB[m2 /2b �`BbiQ+`�i2b `QK�BMbX :`22M � iQmi27QBb
T`Qmpû �p2+ /2b �`;mK2Mib i`ĕb +QMp�BM+�Mib [m2 H� +?�bb2 `QK�BM2 `2TQb�Bi
bm` mM2 HQM;m2 i`�/BiBQMX lM2 +?�bb2 +Qm`QMMû2 /2 bm++ĕb ûi�Bi bvMQMvK2
/2 7Q`+2- K�Bb �mbbB /2 `mb2 2i /Ƕ?�#BH2iû- H2b p2`imb 2bb2MiB2HH2b /ǶmM H2�@
/2`X GǶ�bbQ+B�iBQM ûi`QBi2 2Mi`2 H� +?�bb2 2i H2 TQmpQB`- 2i HǶmiBHBb�iBQM /2 H�
bvK#QHB[m2 +vMû;ûiB[m2 /�Mb H� +QKKmMB+�iBQM /2b bQmp2`�BMb /2pB2Mi �HQ`b
+QKT`û?2MbB#H2X G2b 2KT2`2m`b `QK�BMb T`�iB[m�B2Mi H� +?�bb2 bm` H2 KQ/ĕH2
/2b ;`�M/2b +?�bb2b `Qv�H2b T2`b2b 2i ?2HHûMB[m2b- 2i H� `û+2TiBQM /m i?ĕK2 +v@
Mû;ûiB[m2 /�Mb H� HBiiû`�im`2 2i HǶB+QMQ;`�T?B2 2M iûKQB;M2 H�`;2K2MiX �BMbB-
H2b `2HB27b /2 +?�bb2b- /QMi H2b THmb +ûHĕ#`2b bQMi H2b iQM/B /2 HǶ2KT2`2m`@
+?�bb2m` >�/`B2M `ûmiBHBbûb bm` HǶ�`+ /2 *QMbi�MiBM- bǶ�DQmi2Mi �mt MQK#`2mt
T�p2K2Mib /2 KQb�ś[m2b `2i`Qmpûb /�Mb H2b mBHH�2 �`BbiQ+`�iB[m2bX GǶB+QMQ@

*Q`#B2` :`22M
�vK�`/

_2�H@1MxvFHQT2/B2 *?�M/2xQM
:`22M
_ƴb2M2`
>�MQmM2 "�/2H
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;`�T?B2 /2b +mp2b /2b b�`+QT?�;2b /m AAA bBĕ+H2 2i /2 H� T`2KBĕ`2 KQBiBû
/m Ao bBĕ+H2 KQMi`2 H� KQ/2 +vMû;ûiB[m2 /�Mb H2 +QMi2ti2 7mMû`�B`2X *Ƕ2bi
bm` +2ii2 i`�K2 /2 7QM/ [mǶBH 7�mi TQb2` H� [m2biBQM /2 H� TH�+2 /2 H� +?�bb2
/�Mb H� bQ+Bûiû �MiB[m2 i�`/Bp2 2i /2 H� bB;MB}+�iBQM /2b +�/2�mt /2 ;B#B2`X
G2b +Q``2bTQM/�M+2b i�`/Q@�MiB[m2b +QM}`K2Mi 2z2+iBp2K2Mi [m2 HǶ�+iBpBiû
+vMû;ûiB[m2 DQm�Bi mM `ƬH2 /�Mb H2 [mQiB/B2M /2b �`BbiQ+`�i2bX

§ H� }M /m Ao bBĕ+H2- ZX �m`2HBmb avKK�+?mb 1mb2#Bmb ûi�Bi ¨ H� iāi2
/2 HǶmM2 /2b THmb T`2biB;B2mb2b 7�KBHH2b bûM�iQ`B�H2b `QK�BM2bX �m +Qm`b /2b
�MMû2b jNy- avKK�[m2 2bi `û;mHBĕ`2K2Mi H2 /2biBM�i�B`2 /2 ;B#B2` , H2b D2mM2b
�MB+BB- S`Q#BMmb 2i PHv#`Bmb- HmB 7QMi T�`p2MB` /2b �#�ib /2 ;B#B2` U72`BMBb
pBb+2`B#mbV 2i /2 H� pB�M/2 /2 ;B#B2` Um2M�im +�Ti�VX .ǶmM +Q``2bTQM/�Mi
BM+QMMm- avKK�[m2 `2ÏQBi /m +2`7 2i /m b�M;HB2` U+2`mQ`mK �mi �T`Q`mK
+QTB�KV - /2 H� T�`i /Ƕ�HK�+?Bmb- mM HBĕp`2 T`Bb ¨ H� i`�+2 UBM/�;2 +�TimK
H2TQ`2KV 2i mM b�M;HB2` U�T`mKVX lM +2`i�BM Gm+BHHmb HmB 2MpQB2 /2b KmM2`�
im� T�`i� m2M�im 2i H2 T?BHQbQT?2 J�tBK2 HmB 7�Bi T�`p2MB` mM KmMmb bB@
Hm2bi`2 /2 HǶ�T2MMBMX

a�Mb bvbiĕK2 /2 `û7`B;û`�iBQM 2{+�+2- H� pB�M/2 bǶ�Hiĕ`2 `�TB/2K2Mi 2i
b� `2/Bbi`B#miBQM 2bi /QM+ bm#Q`/QMMû2 ¨ H� `ûbQHmiBQM /2 +2 T`Q#HĕK2X lM2
+QMb2`p�iBQM i2KTQ`�B`2 /2 HǶ�MBK�H �T`ĕb ûpBb+û`�iBQM TQmp�Bi �pQB` HB2m /�Mb
mM 2M/`QBi 7`�Bb 2i QK#`�;û Qm /�Mb H� M2B;2 2M 2Mp2HQTT�Mi H� pB�M/2 �p2+
/m iBbbm Qm /2 H� T�BHH2X G2b 2MpQBb /2 ;B#B2` /m T?BHQbQT?2 J�tBK2 ¨ avK@
K�[m2 Qm /Ƕ�mbQM2 ¨ bQM }Hb >2bT2`Bmb /m`�Mi H2b KQBb /Ƕ?Bp2` MǶQMi T�b
/ȿ TQb2` /2 T`Q#HĕK2b T�`iB+mHB2`bX 1M ûiû- QM ûi�Bi +QM7`QMiû ¨ /Ƕ�mi`2b /B7@

"�`�ii2

*?�M/2xQM *m`iBb
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}+mHiûb /�Mb H2b `û;BQMb Kû/Bi2``�Mû2MM2bX hQmi27QBb- H� [m�HBiû b�MBi�B`2 2i
;mbi�iBp2 /2b �HBK2Mib MǶûi�Bi +2`i�BM2K2Mi T�b H� KāK2 [mǶ¨ HǶ?2m`2 �+im2HH2X
G2 7�Bb�M/�;2- mM2 QTû`�iBQM [mB +QMbBbi�Bi ¨ H�Bbb2` `2TQb2` H2 ;B#B2` [m2H[m2b
DQm`b- ûi�Bi H�`;2K2Mi T`�iB[mû /�Mb H2 #mi /Ƕ�ii2M/`B` H� pB�M/2 T�` HǶ2z2i
/2 H� KQ`iB}+�iBQMX am` mM2 +Qm`i2 /Bbi�M+2- mM ;B#B2` 7`�ŗ+?2K2Mi �#�iim
TQmp�Bi āi`2 i`�MbTQ`iû b�Mb +`�BMi2X lM i`�MbTQ`i THmb HQM; Mû+2bbBi�Bi mM
i`�Bi2K2Mi T`û�H�#H2 , H2 bû+?�;2 2i H2 7mK�;2 ûi�B2Mi +QMMmb- K�Bb H2 b�H�;2
ûi�Bi H� i2+?MB[m2 H� THmb miBHBbû2X .�Mb b2b S`QTQb /2 h�#H2- SHmi�`[m2 `�T@
TQ`i2 mM2 +QmimK2 ûi`�M;2 , Ŀ HQ`b[mǶBHb (H2b +?�bb2m`b) QMi �#�iim mM b�M;HB2`
Qm mM +2`7 2i [mǶBHb p2mH2Mi HǶ2tTû/B2` /�Mb H� pBHH2 pQBbBM2 /2TmBb HǶ2M/`QBi Qɍ
BHb b2 i`Qmp2Mi- BHb 2M7QM+2Mi /�Mb H� +?�B` mM +HQm 2M #`QMx2- TQm` HǶ2KTā+?2`
/2 b2 ;�i2` ŀX _B2M M2 T2`K2i /2 b�pQB` bB H2 ;B#B2`- /QMi BH 2bi [m2biBQM /�Mb
H2b +Q``2bTQM/�M+2b- � ûiû i`�Biû �p�Mi H2 i`�MbTQ`i- K�Bb H2b +Q``2bTQM/�Mib
QMi /ȿ p2BHH2` ¨ mM2 +QMb2`p�iBQM QTiBK�H2 2i QMi /ȿ T`û7û`2` H� pB�M/2 7`�ŗ+?2
¨ H� pB�M/2 b�Hû2 Ub�Hb�K2Mi�V- T2m `ûTmiû2 TQm` bQM ;QȿiX G2 i`�MbTQ`i M2
TQb�Bi T`Q#HĕK2 [m2 /�Mb H2 +�b /m ;`Qb ;B#B2`X �HQ`b [mǶmM +�M�`/ Qm mM
HBĕp`2 TQmp�Bi āi`2 7�+BH2K2Mi �ii�+?û ¨ H� +2BMim`2 /m TQ`i2m` Qm ¨ H� b2HH2
/m +?2p�H- mM /2KB@b�M;HB2` Qm mM +2`7- /2b �MBK�mt [mB T2b�B2Mi 2Mi`2 ey
2i R8y F;- +QMi`�B;M�Bi ¨ HǶmiBHBb�iBQM /ǶmM KQv2M /2 i`�MbTQ`i UTX 2tX mM2
+?�``2ii2VX J�Bb B+B H2b bQm`+2b 7QMi /û7�miX

S�`KB H2b 72`BM�2- H2 ;`Qb ;B#B2`- QM T`û7û`�Bi H2 b�M;HB2` �mt +2`pB/ûb- mM
Dm;2K2Mi [mB p� ¨ HǶ2M+QMi`2 /2 H� pûM2`B2 Kû/Bûp�H2 2i KQ/2`M2 TQm` H�[m2HH2
H2 +2`7 `2T`ûb2Mi�Bi H2 ;B#B2` `Qv�HX G2b /B{+mHiûb [mǶBKTHB[m�B2Mi b� +?�bb2
bQMi bȿ`2K2Mi ¨ HǶQ`B;BM2 /2 HǶ2M;Qm2K2Mi TQm` H2 b�M;HB2`X G2b /2b+`BTiBQMb
?QKû`B[m2b T2B;M�B2Mi /ûD¨ H2 b�M;HB2` +QKK2 mM2 BKT`2bbBQMM�Mi2 #āi2 2M
7m`2m`- �;`2bbBp2 2i `2Mp2`b�Mi iQmi bm` bQM T�bb�;2X .�Mb H� ?Bû`�`+?B2 /2b
�MBK�mt /2 +?�bb2- H2 b�M;HB2` p2M�Bi 2z2+iBp2K2Mi �m b2+QM/ `�M; �T`ĕb H2
HBQM 2i �z`QMi2` HǶmM2 /2 +2b #āi2b +QM7û`�Bi T`2biB;2 2i ;HQB`2 �m +?�bb2m`X G�
+?�bb2 �m b�M;HB2` ûi�Bi MQ`K�H2K2Mi K2Mû2 ¨ TB2/ T�` /2b +?�bb2m`b 2b+Q`iûb

�vK�`/ *?�M/2xQM



RR9

/Ƕ2b+H�p2bX § HǶ�B/2 /ǶmM2 K2mi2 /2 +?B2Mb- H2b #āi2b ûi�B2Mi `�#�iim2b bm`
H2b }H2ib- TmBb �bbQKKû2b HQ`b[mǶ2HH2b ûi�B2Mi T`Bb2b �m TBĕ;2X *2ii2 /2`MBĕ`2
T?�b2 BKTHB[m�Bi mM +QK#�i `�TT`Q+?û 2Mi`2 HǶ�MBK�H 2i H2 +?�bb2m` �`Kû
/2 b� H�M+2 Qm /2 bQM ûTB2mX .�Mb bQM T�Mû;v`B[m2 ¨ �Mi?ûKBmb- aB/QBM2
/û+`Bi H2b +?�bb2b /m D2mM2 2KT2`2m` 2i H2b Tû`BHH2mt +Q`Tb ¨ +Q`Tb [mǶBH b2
HBp`�Bi �p2+ H2 b�M;HB2` c H� +?�bb2 /Ƕ�pBimb �p�Bi KāK2 7�Bi HǶQ#D2i /ǶmM2
/2b+`BTiBQM bvbiûK�iB[m2 [mB +QM}`K2 H2 bi�imi T`2biB;B2mt /2 H� +?�bb2 �m
b�M;HB2`X G� +QMiBMmBiû /2b i2+?MB[m2b /2 +?�bb2 2bi KBb 2M HmKBĕ`2 T�` mM2
H2ii`2 [m2 aB/QBM2 �/`2bb2 ¨ bQM �KB L�K�iBmbX *2 /2`MB2` �p�Bi HǶ?�#Bim/2
/2 +?�bb2` H2 b�M;HB2` bm` HǶŗH2 /ǶPHû`QMX LQM b�Mb B`QMB2- aB/QBM2 +QMb2BHH2 ¨
L�K�iBmb /ǶmiBHBb2` /2 T`û7û`2M+2 /2b iQBH2b 2i /2b }H2ib- /2b i2+?MB[m2b KQBMb
/�M;2`2mb2b [m2 H� KBb2 ¨ KQ`i ¨ HǶûTB2mX

G2b /�M;2`b /2 H� +?�bb2 �m ;`Qb ;B#B2` b2 `2i`Qmp2Mi `û;mHBĕ`2K2Mi /�Mb
H2b +Q``2bTQM/�M+2bX �mbQM2 +QMb2BHH�Bi ¨ bQM �KB h?ûQM , Ŀ :�`/2@iQB #B2M
iQmDQm`b UXXXV /2 H�M+2` /2 i`QT T`ĕb HǶûTB2m bm` +2i 2MM2KB 7Qm/`Qv�Mi UXXXV _2@
MQM+2 ¨ +2b +?�bb2b K2m`i`Bĕ`2b- ûpBi2 H2b /�M;2`b +QMMmb /2b 7Q`āib ŀX h?ûQM
M2 /2p�Bi T�b T`2M/`2 2t2KTH2 bm` bQM 7`ĕ`2- [mB- #H2bbû ¨ H� +?�bb2- b2 p�M@
i�Bi /2 b2b KmiBH�iBQMb 2i `2+m2BHH�Bi HǶ�/KB`�iBQM /2 b2b �KBbX �mbQM2 M2
+�miBQMM�Bi T�b +2 +QKTQ`i2K2Mi 2i b2 /Bbi�MÏ�Bi pQHQMi�B`2K2Mi /m TQBMi /2
pm2 /2 b2b +QKT�i`BQi2bX G2 7`ĕ`2 /2 h?ûQM ûi�Bi `2+QMMm TQm` b2b �+i2b /2
#`�pQm`2 ¨ H� +?�bb2 2i b2b +B+�i`B+2b H2 /BbiBM;m�B2Mi /2b �mi`2b +?�bb2m`bX G2b
/�M;2`b /2 H� +?�bb2 b2 `2~ĕi2Mi 2M+Q`2 /�Mb mM2 `2K�`[m2 /2 avKK�[m2 ,
H2 bûM�i2m` �{`K2 [mǶBH 2M+Qm`�;2`� bQM }Hb ¨ T�`iB+BT2` ¨ H� +?�bb2 [m�M/
BH 2M �m`� HǶ�;2 Ŀ #B2M [mǶBH bQBi }Hb mMB[m2 ŀX G2b `Bb[m2b /2 HǶ2t2`+B+2 bQMi
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K�MB72bi2b 2i H� T2m` /m Tĕ`2 /2 T2`/`2 bQM ?û`BiB2` BM/B[m2 mM2 `2H�iBp2 7`û@
[m2M+2 /2b �++B/2Mib /2 +?�bb2X

G¨ Qɍ H2 b�M;HB2` 7�Bb�Bi +QMb2Mbmb +?2x H2b �mi2m`b �MiB[m2b- H2b Dm;2K2Mib
bm` H2b +2`pB/ûb ûi�B2Mi THmb û+H2+iB[m2bX G2 +2`7 ûi�Bi `ûTmiû TQm` b� pûHQ+Biû
2i bQM 2M/m`�M+2- K�Bb +QMi`�B`2K2Mi �m b�M;HB2` Qm �m HBQM- BH 7�Bb�Bi T�`iB2
/2b �MBK�mt BK#2HH2b , T�+B}[m2 2i iBKB/2- BH 7mBi �m KQBM/`2 /�M;2`X G2b
+?�bb2m`b TQm`bmBp�B2Mi H2 +2`7- ;ûMû`�H2K2Mi ¨ +?2p�H �p2+ HǶ�B/2 /2 +?B2Mb
�}M /2 HǶ�#�ii`2 /�Mb b� +Qm`b2 �m KQv2M /ǶmM2 H�M+2- /ǶmM �`+ Qm /ǶmM H�b@
bQ- Qm #B2M 2M HǶ�++mH�Mi /�Mb mM TBĕ;2 TQm` HǶBKKQ#BHBb2`X lM �/QH2b+2Mi
TQmp�Bi T`�iB[m2` b�Mb Tû`BH H� +?�bb2 �mt +2`pB/ûb- H2b +?�bb2b /�M;2`2mb2b
ûi�B2Mi `ûb2`pû2b �mt THmb 2tTû`BK2MiûbX G2 `ƬH2 +mHim2H BKTQ`i�Mi /m ;`Qb ;B@
#B2` MǶ2bi 2|2m`û [mǶ2M T�bb�MiX avKK�[m2 +QKT�`2 HǶ?�#Bim/2 Ŀ /Ƕ?QMQ`2`
H2b /BpBMBiûb 2M H2m` +QMb�+`�Mi /2b #QBb /2 +2`7 2i 2M +HQm�Mi bm` H2m`b b2mBHb
H2b /û72Mb2b /2 b�M;HB2` ŀ �p2+ H� T`�iB[m2 +QMbBbi�Mi ¨ 2MpQv2` H2b T`Bb2b /2
+?�bb2 ¨ b2b �KBbX aQm`+2b HBiiû`�B`2b 2i �`+?ûQHQ;B[m2b bǶ�++Q`/2Mi bm` H�
i`�/BiBQM /2 +HQm2` H2b #QBb /2 ;B#B2`- +QMb�+`ûb ¨ .B�M2- �mt �`#`2b 2i �mt
TQ`i2b /2b K�BbQMb 2i �ii2bi2Mi H2 b�+`B}+2 /Ƕ�MBK�mt 2MiB2`b ¨ H� /û2bb2 /2 H�
+?�bb2X Zm2 H2b +?�bb2m`b �m`�B2Mi ûiû �m MQK#`2 /2b Ŀ }/ĕH2b /Ƕ�TQHHQM 2i
/2 .B�M2 ŀ 2bi mM HB2m +QKKmM 2i +2ii2 `2K�`[m2- ;HBbbû2 H¨ T�` avKK�[m2-
2bi #B2M THmb mM iQTQb HBiiû`�B`2 [mǶmM2 /û+H�`�iBQM ûKBM2KK2Mi bvK#QHB[m2X

GǶBKTQ`i�M+2 `2H�iBp2 /m ;`Qb ;B#B2` b2 `2i`Qmp2 2M+Q`2 ¨ i�#H2X *2`7b 2i
+?2p`2mBHb DQm�B2Mi mM `ƬH2 KBM2m` bm` H� HBbi2 /2b K2Mmb 2t+2TiBQMM2Hb 2i
ûi�B2Mi +QMbQKKûb /�Mb mM +QMi2ti2 KQBMb Hmtm2mtX �TB+Bmb +QMM�Bbb�Bi
?mBi `2+2ii2b c H2 Kû/2+BM �Mi?BKmb +QMb2BHH2 �m `QB /2b 6`�M+b h?B2``v A
U8RR@8j9V- }Hb �ŗMû 2i bm++2bb2m` /2 *HQpBb- /2 +QMbQKK2` H� pB�M/2 /2 +2`7

:`22M
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/2 i2KTb ¨ �mi`2- K�Bb /2 M2 T�b 2M �#mb2`X *Ƕ2bi iQmi HǶBMp2`b2 TQm` H2
b�M;HB2`X GQ`b /m #�M[m2i- BH Q++mT�Bi mM2 TH�+2 /2 T`2KB2` +?QBt /�Mb H�
bm++2bbBQM /2b TH�ibX a2`pB /2 T`û7û`2M+2 2M 2MiB2` /2TmBb H2 A bBĕ+H2 �pX CX@*X-
H2 +`Biĕ`2 2bb2MiB2H ûi�Bi H� i�BHH2 2i H2 TQB/b /2 H� #āi2X *2HmB [mB bQm?�Bi�Bi
BKT`2bbBQMM2` b2b ?Ƭi2b �TTQ`i�Bi mM `ƬiB bQmb H2 TQB/b /m[m2H H� i�#H2 b2
THQv�BiX amûiQM2 `�TTQ`i2 [m2 hB#ĕ`2 b2 `B/B+mHBb� 2M T`ûb2Mi�Mi mM /2KB
b�M;HB2` HQ`b /ǶmM #�M[m2i- [mB /ûpQBH2 HǶ�p�`B+2 /m T`BM+2X

G� ?Bû`�`+?B2 2Mi`2 H2 ;B#B2` 2i HǶBKTQ`i�M+2 /2 H� i�BHH2 2bi �#Q`/û2 T�`
avKK�[m2 /�Mb b� H2ii`2 /2 `2K2`+B2K2Mi ¨ �HK�+?Bmb ,

Ŀ oQmb KǶ�p2x T`ûb2Miû /2b +�/2�mt KmHiBTH2b 2i p�`Bûb- K�Bb- D2
H2 `2K�`[m2- pQi`2 KQ/2biB2 � 7�Bi [m2 pQmb MǶ�p2x T�b pQmHm pQmb
�``Q;2` 2M #HQ+ iQmi H2 bm++ĕb /2 +2b T`Bb2b �m #QBbX 1M 2z2i- bB
pQmb pQmb ;HQ`B}2x /ǶmM HBĕp`2 T`Bb ¨ H� i`�+2- pQmb �{`K2x [m2
H2 b�M;HB2` 2bi iQK#û 2Mi`2 H2b K�BMb /2b 2b+H�p2bX G� #āi2 ûi�Bi@
2HH2 /ǶmM2 bB +Qm`i2 i�BHH2- [mǶ2HH2 pQmb T�`ȿi M2 T�b Kû`Bi2` /Ƕāi`2
`2p2M/B[mû2 TQm` pQi`2 T`QT`2 ;HQB`2 \ ŀ

avKK�[m2 bǶûiQMM2 [mǶ�HK�+?Bmb �Bi KBb 2M �p�Mi H� T`Bb2 /ǶmM HBĕp`2 ¨ H�
i`�+2- �HQ`b [m2 b2b 2b+H�p2b �p�B2Mi �#�iim mM b�M;HB2`X .�Mb H� H2ii`2 T2`/m2
�++QKT�;M�Mi HǶ2MpQB /m ;B#B2`- �HK�+?Bmb bǶûi�Bi@BH p�Miû /2 b� +?�bb2 \ S2mi@
āi`2 KāK2 T�` �miQ/û`BbBQM \ *2 /2`MB2` /2p�Bi #B2M +QMM�ŗi`2 HǶû+?2HH2 /2b
p�H2m`b +vMû;ûiB[m2bX avKK�[m2 BMpQ[m2 B`QMB[m2K2Mi H� T2iBi2bb2 U#`2mBi�bV
/m b�M;HB2` TQm` 2tTHB[m2` HǶBMp2`bBQM /2b p�H2m`bX G2 HBĕp`2 ûi�Bi ;ûMû`�H2K2Mi
T`ûb2Miû +QKK2 mM �MBK�H H�+?2 2i 7mv�Mi �m KQBM/`2 /�M;2`- K�Bb b� +?�bb2
ûi�Bi TQTmH�B`2- +�` �Bbû2- bTQ`iBp2 K�Bb b�Mb /�M;2`X S�`KB H2 ;B#B2` ¨ TQBH- BH
+QMbiBim�Bi mM2 bTû+B�HBiû THmb +QMpQBiû2 [m2 H� pB�M/2 /2b �mi`2b [m�/`mTĕ/2b
2i �TB+Bmb M2 `�TTQ`i2 T�b KQBMb /2 [m�iQ`x2 `2+2ii2b /Bzû`2Mi2b TQm` H2

ai2BM@>ƴHF2bF�KT
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T`ûT�`2`X G2 ;B#B2` ¨ THmK2 +QKTHĕi2 H� HBbi2 /2b 2MpQBb /2 ;B#B2` /�Mb H2b
+Q``2bTQM/�M+2b i�`/Bp2bX G2 `?ûi2m` �mbQM2 7�Bi T�`p2MB` /Qmx2 ;`Bp2b 2i /2b
+�M�`/b ¨ bQM }Hb >2bT2`BmbX .�Mb mM2 H2ii`2 ûH�#Q`û2 2M p2`b- BH `2H�i2 mM2
+?�bb2 �mt QBb2�mt ,

�mbQMBmb ?2bT2`BQX
Zm�HBb SB+2M�2 TQTmH�iQ` im`/mb QHBm�2
+HmM2b QTBK�i +2`2�b
m2H [mB Hm+2Mi2b `�TmBi /2 mBiB#mb mm�b-
T2M/2i[m2 M2tmb `2iB#mb-
[m�2 m2bT2`iBMBb ~mBi�Mi M2#mHQb� bm# ?Q`Bb
m2H K�M2 i2Mi� `Qb+B/Q ,
i�H2b ?B#2`MBb �/ i2 /2 b�2TB#mb- BTbQb
+�TB mQH2Mi2b- KBbBKmb
#Bb /2MQbX hQi 2MBK +`2T2`Q bm# Hm+Bb 2Q�2
T`�2+2Tb mQH�imb BMimHBiX
hmK- [m�b mB+BM�2 bm;;2bbBi T`�2/� H�+mM�2-
�M�i2b K�`Bi�b BmMtBKmb-
`2KBT2/2b- H�iQ TQTmH�Mi2b +�2`mH� `Qbi`Q
2i +`m`2 `m#`�b SmMB+Q-
B`B+QHQ` m�`BQ TBMtBi [m�b THmK� +QHQ`2
+QHHmK +QHmK#Bb �2KmH�bX
.27`m/�i� K2�2 MQM bmMi ?�2+ 72`+mH� K2Mb�2 ,
m2b+2Mi2 i2 7`mBKm` K�;BbX
o�H2 #2M2- mi m�H2�KX

�mbQM2 7�Bi �HHmbBQM /�Mb H2b T`2KB2`b p2`b /2 b� H2ii`2 ¨ H� Kûi?Q/2 H�
THmb +Qm`�Mi2 TQm` +?�bb2` H2b T2iBib QBb2�mtX 1Mi`2 /û+2K#`2 2i K�`b- H2b

SH`2 R
:`22M

�vK�`/



RR3

T�vb�Mb Bi�HB2Mb /`2bb�B2Mi /2b }H2ib TQm` +�Tim`2` H2b #āi2b 2i QM TQmp�Bi
+mHiBp2` /2b �B`2HH2b TQm` H2b �iiB`2`X G2b ;`Bp2b Uim`/mbV ûi�B2Mi +QMbB/û`û2b
+QKK2 H2 K2BHH2m` ;B#B2` ¨ THmK2X J�Bb +QKK2 BH v 2M �p�Bi ¨ T`Q7mbBQM- H2m`
T`Bt `2bi�Bi `2H�iBp2K2Mi #�b c 2HH2b ûi�B2Mi Q`/BM�B`2K2Mi p2M/m2b T�` HQi /2
/Bt- bmbT2M/m2b ¨ mM �MM2�mX G2b 2KT2`2m`b- H2b ;Qm`K2ib 2i H2b �`BbiQ+`�i2b
2M 7�Bb�B2Mi H2m` `2T�b- K�Bb 2HH2b /2p�B2Mi �pQB` mM2 i�BHH2 +QMbû[m2Mi2X G2b
+�M�`/b TQm` >2bT2`Bmb T`QpB2MM2Mi /2 HǶûi�M; pQBbBM- �TT�`i2M�Mi T`Q#�#H2@
K2Mi �m /QK�BM2 /Ƕ�mbQM2X *2ii2 /2b+`BTiBQM- #B2M [m2 /ûi�BHHû2- +Q``2bTQM/
¨ H� THmT�`i /2b 2bTĕ+2b /2 +�M�`/b- K�Bb HǶBMi2MiBQM /Ƕ�mbQM2 MǶûi�Bi ûpB/2@
K2Mi T�b /2 T`Q+û/2` mM2 B/2MiB}+�iBQM T`û+Bb2X *2 T2iBi 2t2`+B+2 TQûiB[m2
�p�Bi TQm` b2mH #mi /2 p�Mi2` H� #2�miû /2b T�HKBTĕ/2bX S�mHBM- HǶûHĕp2 /Ƕ�m@
bQM2- 7�Bi mM T`ûb2Mi i`ĕb bBKBH�B`2 ¨ bQM pQBbBM :2biB/BmbX G� T`2KBĕ`2 +�`@
KBM� /m +Q`Tmb TQûiB[m2 /2 S�mHBM �ii2bi2 HǶ2MpQB /2 #2+};m2b- mM Ŀ /ûHB+2
/2 H� i2``2 ŀ U/2HB+BBb i2``2MmKVX 1MMQ/2 /2 S�pB2 2MpQB2 �m mB` bT2+i�#BHBb
J�tBK2 mM +�M�`/ T`Bb HQ`b /ǶmM2 +?�bb2 �m 7�m+QMX § HǶQ++�bBQM /2b 7āi2b
/2 "�++?mb- 1MMQ/2 2i b2b +QKT�;MQMb �p�B2Mi Q`;�MBbû Ŀ mM2 ;m2``2 2Mi`2
H2b QBb2�mt ŀ 2i Ŀ H� Hmii2 bQ+B�H2 2Mi`2 H� ;2Mi �BHû2 bǶûi�Bi iQm`Mû2 ¨ H2m`
T`Q}i ŀX 1MMQ/2 /û+`Bi H� +?�bb2 �m 7�m+QM , H2 `�T�+2 �ii�[m2 2M TB[mû b2b
T`QB2b- [mB bQMi imû2b T�` H2 +?Q+ Qm H� KQ`bm`2X �m T`2KB2` bBĕ+H2- H2 +�M�`/
ûi�Bi 2M+Q`2 +QMbB/û`û +QKK2 mM2 MQm``Bim`2 THû#ûB2MM2X .Ƕ�T`ĕb J�`iB�H-
QM /û;mbi�Bi H� TQBi`BM2 2i H2 /Qb /m +�M�`/- H2 `2bi2 /2 H� #āi2 `2iQm`M�Bi
2M +mBbBM2X G2 `ƬiB /2 +�M�`/ /2pB2Mi 2MbmBi2 mM TH�i +Qm`�Mi ¨ H� i�#H2
/2b T`BM+2bX G2b Ŀ i�#H2�mt /2 +?�bb2 ŀ T`ûb2Miûb /�Mb H2b +Q``2bTQM/�M+2b
KāH�B2Mi iQmb ivT2b /Ƕ�MBK�mt 2i H2b +Q``2bTQM/�Mib MǶûi�#HBbb�B2Mi T�b /2
?Bû`�`+?B2 T�`iB+mHBĕ`2 2Mi`2 H2b bQ`i2b /2 pB�M/2bX G� p�H2m` bvK#QHB[m2 /m
;B#B2` b2K#H�Bi +QMMm2 /2 iQmbX G� T`�iB[m2 2i H2b �+i2m`b /2 H� +?�bb2- 2M
`2p�M+?2- /QMM�B2Mi K�iBĕ`2 ¨ `û~2tBQMX

*Q`#B2`
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G� +?�bb2 bǶ2t2`Ï�Bi HQBM /2 _QK2 /�Mb H2b +�KT�;M2b- 7Q`āib 2i KQMi�;M2b
/2 *�KT�MB2 Qm /�Mb HǶ�T2MMBMX 1HH2 2bi �bbQ+Bû2 �mt �+iBpBiûb /m ;`�M/
T`QT`Bûi�B`2 i2``B2M 2i 2bi bQmp2Mi +Biû2 +QKK2 mM TH�BbB` /2 H� +�KT�;M2X
J�`iB�H +QMb2BHH2 ¨ bQM �KB GB+BMB�Mmb /2 +?�bb2` H2 +2`7 2i H2 b�M;HB2` T2M/�Mi
bQM bûDQm` /�Mb bQM /QK�BM2 2bT�;MQHX .�Mb H� /2b+`BTiBQM /2 b� mBHH� 2M
hQb+�M2- SHBM2 H2 C2mM2 �bbQ+B2 iQmi M�im`2HH2K2Mi H2b i`�p�mt HBiiû`�B`2b- 2M@
i`�ŗM2K2Mi /2 HǶ2bT`Bi- ¨ H� +?�bb2- 2t2`+B+2 TQm` H2 +Q`TbX SHBM2 bǶ2M[mB2`i
�mT`ĕb /2 bQM �KB *�MBMBmb- [mB `ûbB/�Bi �m #Q`/ /m H�+ /2 *ƬK2- bm` H2b
HQBbB`b /2 +2 /2`MB2` , H2b T2Mbû2b- H� +?�bb2 Qm H� Tā+?2 \ G2b ûTBbiQHB2`b
i�`/B7b T`ûb2Mi�B2Mi /2b TQBMib /2 pm2 i`ĕb bBKBH�B`2bX avKK�[m2 û+`Bi ¨ mM
+2`i�BM Gm+BHHmb- i`�Biû +QKK2 mM T�B` T�` H2 bûM�i2m`- K�Bb /QMi HǶB/2MiBiû 2bi
Q#b+m`2 , Ŀ J2b B/û2b ûi�B2Mi 7�mbb2b- [m�M/ D2 pQmb +`Qv�Bb /2 HǶBM/mH;2M+2
TQm` H2 HQBbB`X "B2M �m +QMi`�B`2- pQmb pQmb 2Mi`�ŗM2x HǶ2bT`Bi T�` H� H2+im`2
2i H2 +Q`Tb T�` HǶ2t2`+B+2X 1M bQMi iûKQBMb 2i pQb û+`Bib +Bb2Hûb T�` H� THmK2
2i +2b T`ûb2Mib- 7`mBib /2 pQb +?�bb2b ŀX GǶ�bbQ+B�iBQM 2Mi`2 i`�p�BH HBiiû`�B`2
2i �+iBpBiû T?vbB[m2 +QKK2 H2b +QKTQb�Mi2b /2 HǶQiBmK- b2 `2i`Qmp2 /�Mb mM2
7Q`KmH�iBQM T`2b[m2 B/2MiB[m2 �mt bBĕ+H2b T`û+û/2MibX

�p�Mi 9yk- avKK�[m2 �/`2bb2 mM2 H2ii`2 ¨ mM +Q``2bTQM/�Mi BM+QMMm
�m[m2H BH `2T`Q+?2 �p2+ ?mKQm` /2 M2 T�b b2 i`Qmp2` ¨ b2b +Ƭiûb ¨ _QK2X avK@
K�[m2 QTTQb�Bi +H�B`2K2Mi H2b �z�B`2b TQHBiB[m2b [mB HǶ�p�B2Mi TQmbbû ¨ `2Mi`2`
TQm` bBû;2` �m bûM�i- �mt HQBbB`b- 2M HǶQ++m``2M+2 H� +?�bb2- T�`iB2 BMiû;`�Mi2
/2 HǶQiBmKX A`QMB[m2K2Mi- avKK�[m2 H�Bbb2 /2mt +?QBt ¨ bQM +Q``2bTQM/�Mi ,
b2 ?�i2` /2 `2Mi`2` ¨ _QK2 Qm #B2M HmB 7�B`2 T�`p2MB` /m ;B#B2` TQm` T`Qmp2`
U�m KQBMbV b2b Kû`Bi2b /�Mb H2 /Bp2`iBbb2K2MiX G2 +2`+H2 �miQm` /m `?ûi2m`

*�HHm



Rky

�mbQM2 ¨ "Q`/2�mt 2i /m 7mim` S�mHBM /2 LQH2 T`ûb2Mi�Bi mM 2Mi?QmbB�bK2
bBKBH�B`2X aûDQm`M�Mi /�Mb H2m`b /QK�BM2b `m`�mt- H2b �[mBi�BMb bǶ�/QMM�B2Mi
�mt i`�p�mt HBiiû`�B`2b �p2+ mM2 +2`i�BM2 T`û/BH2+iBQM- K�Bb �TT`û+B�B2Mi /2
H� KāK2 7�ÏQM HǶ2MpQB /2 T`ûb2Mib +vMû;ûiB[m2bX

lM �bT2+i BMiû`2bb�Mi b2 `2i`Qmp2 /�Mb H2b 2MpQBb /2 ;B#B2` /2biBMûb ¨ avK@
K�[m2X _�TT2HQMb [m2 H2 bûM�i2m` `QK�BM ûi�Bi iQmDQm`b H2 /2biBM�i�B`2 /m
;B#B2`- HmB@KāK2 MǶ2M 2MpQv�Bi T�bX G2b bQm`+2b T2mp2Mi +2`i2b āi`2 H�+mM�B`2b
bm` +2 TQBMi- K�Bb BH b2K#H2 [m2 avKK�[m2 M2 T`�iB[m�Bi THmb H� +?�bb2 ¨ mM
�;2 �p�M+ûX 1M jN8- BH û+`Bi �m T?BHQbQT?2 J�tBK2 ,

Ŀ Zm2 pQmb i`�[mB2x H2 ;B#B2` ¨ H� +?�bb2 2i [m2 pQmb �`T2MiB2x H�
;H�+2 /2 HǶ�T2MMBM /m`�Mi H2b KQBb /2 HǶ?Bp2`- D�K�Bb D2 M2 HǶ�m`�Bb
+`m- +�`- bB DǶ2M Dm;2 T�` pQi`2 ûi�i /2 b�Miû- pQmb K2 T�`�BbbB2x
THmb �KB /2 H� HBiiû`�im`2 [m2 /2 HǶ2t2`+B+2X .2 pQb /2mt ;Qȿib-
DǶ�B HQM;i2KTb B;MQ`û H2 b2+QM/ [m2 +2 +�/2�m bBHp2bi`2 KǶ� /QM+
`ûpûHû- �HQ`b [m2 H2 T`2KB2` ûi�Bi T`Bb �m bû`B2mt 2i [m2 pQb T�;2b
2t[mBb2b K2 HǶQMi +QM}`KûX �mbbB T�`KB H2b }/ĕH2b /Ƕ�TQHHQM 2i
/2 .B�M2 pQmb b2`2x +QKTiû +QKK2 �ii�+?û ¨ HǶmM 2i ¨ HǶ�mi`2-
KāK2 bB Ĝ pQb û+`Bib HǶ�ii2bi2Mi Ĝ H� `ûTmi�iBQM /2 #QM +?�bb2m`
pQmb `ûDQmBi /�p�Mi�;2X 1M 2z2i- ¨ /û+`B`2 pQb �p2Mim`2b /�Mb
H2b 2b+�`T2K2Mib 2MM2B;ûb pQi`2 p2`#2 bǶ2bi /ûK2Mû �m@/2H¨ /2b
MQ`K2b /ǶmM2 H2ii`2- b�Mb /Qmi2 T�`+2 [m2 HǶ2b+�H�/2 pQmb `2M@
/�Bi DQv2mt 2i [m2 pQmb ûiB2x 2M+Q`2 û+?�mzû /Ƕ�pQB` `ûmbbB +2ii2
ûT`2mp2 2M KQMi�;M2X ŀ

lM KmMmb bBHm2bi`2 � `ûpûHû ¨ avKK�[m2 [m2 bQM +Q``2bTQM/�Mi J�tBK2
b2 T�bbBQMM�Bi TQm` H� +?�bb2 K�H;`û b� +QMbiBimiBQM 7`�;BH2X J�tBK2 �++QK@
T�;M2 bQM +�/2�m /ǶmM2 H2ii`2 /û+`Bp�Mi b2b �p2Mim`2b KQMi�;M�`/2b 2i H�
pB;m2m` �p2+ H�[m2HH2 BH � i`�[mû 2i �#�iim H2 ;B#B2` /�Mb HǶ�T2MMBMX LQM b�Mb
T`ûi2MiBQM- b2K#H2@i@BH- 2i bm` mM2 HQM;m2m` +QMbB/û`�#H2 [mB p� �m@/2H¨ /2b
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Ŀ MQ`K2b /ǶmM2 H2ii`2 ŀ- H2 T?BHQbQT?2 T2BMi b2b +?�bb2b 2i �bTB`2 ¨ H� `2@
+QMM�Bbb�M+2X �p2+ mM2 }M2 TQBMi2 /Ƕ?mKQm`- avKK�[m2 `2K2`+B2 TQHBK2Mi
J�tBK2 TQm` b2b T`ûb2Mib b�Mb TQm` �mi�Mi HQm2` b2b 2tTHQBib ¨ HǶ2t+ĕbX PM
+QKT`2M/ [m2 H2 bûM�i2m` `QK�BM MǶ�p�Bi }M�H2K2Mi [m2 T2m /Ƕ2biBK2 TQm`
H� T�bbBQM /2 bQM +Q``2bTQM/�Mi 2i HǶûiQMM2K2Mi /2 H� T`2KBĕ`2 T?`�b2 `ûpĕH2
mM2 iQm`Mm`2 THmb B`QMB[m2 [m2 M�im`2HH2X a�Mb /ûT`û+B2` H2b +�/2�mt +vMû;û@
iB[m2b /2 b2b �KBb- avKK�[m2 i`�Bi�Bi iQmDQm`b /m i?ĕK2 /2 H� +?�bb2 �p2+
mM +2`i�BM ?mKQm` KQ[m2m`X

G� +?�bb2 ûi�Bi i`�/BiBQMM2HH2K2Mi mM2 �+iBpBiû /2 H� D2mM2bb2X G¨ Qɍ avK@
K�[m2 bǶûiQMM2 /2b T`ûb2Mib /2 ;B#B2` /2 b2b �KBb �;ûb Qm û`m/Bib- BH �++m2BHH�Bi
�p2+ 2Mi?QmbB�bK2 2i b�Mb b�`+�bK2 H2b 2MpQBb /2b 7`ĕ`2b PHv#`Bmb 2i S`Q#BMmbX
G2b }Hb /2 a2timb S2i`QMBmb S`Q#mb 2i �MB+B� 6�HiQMB� S`Q#� ûi�B2Mi Bbbmb /2
i`ĕb #QMM2 7�KBHH2 `QK�BM2 2i- 2M+Q`2 2M7�Mib- BHb �p�B2Mi `2pāim 2Mb2K#H2 H2
+QMbmH�i 2M jN8X .2mt �Mb THmb i�`/- avKK�[m2 H2m` �/`2bb2 /2mt H2ii`2b
/2 `2K2`+B2K2Mi TQm` /m ;B#B2` [m2 H2b �/QH2b+2Mib HmB �p�B2Mi 7�Bi T�`p2MB` ,

Ŀ AH 2bi /2 HǶ�+iBpBiû /2 H� D2mM2bb2 /2 /û#mb[m2` H2b #āi2b /2b
?�HHB2`b 2i /Ƕ2Mi`2+QmT2` /2b TH�BbB`b /2b #QBb H2b ûim/2b HB#û`�H2bX
�BMbB �mi`27QBb QMi ;�`/û H2m` `Q#mbi2bb2 H2 J�`b2 b�Mb `2TQb 2i
H2 7Q`i a�#BMX ZmǶ¨ MQb �Mb MQi`2 T`Q;ûMBim`2 bQBi miBH2X *2ii2
+QKTH�Bb�M+2 i`Qmp2 mM 2t2KTH2 +?2x +2`i�BMb QBb2�mt Qɍ- ¨ bQM
iQm`- H2 T`2KB2` �;2 TQ`i2 /2 H� MQm``Bim`2 ¨ +2mt [mB pB2BHHBbb2MiX
J�Bb KQM ûi�i M2 T2`K2i T�b 2M+Q`2 [mǶQM K2 b2`p2 /2b �#�ib /2
;B#B2`X *2ii2 Mû+2bb�B`2 `ûb2`p2 M2 /BKBMm2 T�b TQm` �mi�Mi +?2x
KQB H2 TH�BbB` [m2 K2 T`Q+m`2 pQi`2 T`ûb2Mi- +�` KāK2 bB D2 p2BHH2
¨ K� b�Miû 2M bǶ�#bi2M�Mi /Ƕ2M mb2`- +2 T`ûb2Mi ?QMQ`B}[m2 MǶ�
T�b H�Bbbû /2 +QMi2Mi2` KQM 2bT`BiX ŀ

SQm` avKK�[m2- H� +?�bb2 /2p�Bi āi`2 `ûb2`pû2 �mt D2mM2b ;2Mb [mB- T�`
H2m` pB;m2m`- bQMi THmb �Ti2b ¨ T�`+Qm`B` H2b 7Q`āib 2i ¨ TQm`bmBp`2 H2b #āi2b
b�mp�;2bX .2 THmb- H2b �/QH2b+2Mib b2 KQMi`�B2Mi bQHB/�B`2b �p2+ H2m`b �ŗMûb- 2i

SH`2 R
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i2Hb +2`i�BMb QBb2�mt- BHb MQm``Bbb�B2Mi H2m`b T�`2Mib /2p2Mmb pB2mtX �p2+ mM2
TQBMi2 /2 b�`+�bK2 bm` bQM �;2- avKK�[m2 7�Bi �HHmbBQM ¨ mM2 B/û2 +QKKmM2
¨ THmbB2m`b �mi2m`b- b2HQM H�[m2HH2 H2b +B;Q;M2b `2pB2MM2Mi ¨ H2m` MB/ TQm`
MQm``B` H2m` Kĕ`2 /2p2Mm2 pB2BHH2X G2b D2mM2b �MB+BB ûi�B2Mi H2b `2D2iQMb /2
H� 7�KBHH2 bûM�iQ`B�H2 H� THmb T`2biB;B2mb2 /2 +2ii2 ûTQ[m2 2i b�p�B2Mi [m2HH2
7Q`K2 /2 `2bT2+i [mǶBHb /2p�B2Mi ¨ H2m`b �ŗMûb /2 KāK2 `�M;X S�` H2m`b 2MpQBb
/2 ;B#B2`- PHv#`Bmb 2i S`Q#BMmb ?QMQ`2Mi H2 bûM�i2m`- [mB MǶ?ûbBi2 T�b ¨ T�`H2`
/2 ?QMQ` KmM2`BbX avKK�[m2 /QBi TQm`i�Mi bǶ�#bi2MB` /2 /û;mbi2` H2b �#�ib-
+�` bQM ûi�i /2 b�Miû M2 H2 HmB T2`K2i T�b- +2 [mB MǶ2bi T�b ;`�p2- +�` +Ƕ2bi
HǶBMi2MiBQM [mB +QKTi2X lM2 /2mtBĕK2 H2ii`2 �mt D2mM2b �MB+BB +QKTHĕi2 +2
T`QTQb ,

Ŀ oQi`2 TQm`bmBi2 /m ;B#B2` 2M iûKQB;M2- pQmb �p2x ¨ T2BM2 bm7@
}b�Mi2 `Q#mbi2bb2 2i pB;m2m`X *Ƕ2bi H¨ mM2 T`2KBĕ`2 `�BbQM /2 K2
`ûDQmB` ¨ pQi`2 2M/`QBi , H2b TH�BbB`b /2 H� +�KT�;M2 �B/2Mi ¨ pQi`2
b�MiûX J�Bb 2M b2+QM/2 TQbBiBQM- D2 bmBb +QMi2Mi /Ƕ�pQB` Kû`Biû pQb
T`Bb2b /2 +?�bb2X 1M 2z2i- +QKK2 QM �++Q`/2 /Ƕ?QMQ`2` H2b /BpB@
MBiûb 2M H2m` +QMb�+`�Mi /2b #QBb /2 +2`7 2i 2M +HQm�Mi bm` H2m`b
b2mBHb H2b /û72Mb2b /2 b�M;HB2`- /2 KāK2 /û/B2@i@QM �m +mHi2 /2
HǶ�KBiBû HǶQz`�M/2 /2b 7Q`āibX �m `2bi2- D2 MǶ�++2Ti2 T�b HǶQTBMBQM
[mB iB2Mi H� +?�bb2 TQm` mM 2t2`+B+2 /Ƕ2b+H�p2X AH T2mi #B2M 2M �pQB`
�BMbB /û+B/û- +2i û+`Bp�BM /QMi b2mH H2 bivH2 2bi ¨ HQm2` @Ĝ /2 7�Bi-
b2b Kƾm`b T2`MB+B2mb2b M2 T2`K2ii2Mi T�b [mǶQM `2+?2`+?2 2M HmB
mM2 �miQ`Biû TQm` H� +QM/mBi2 /2 H� pB2X SQm` K� T�`i- [m2 pQmb
7�bbB2x H2b T�vb�Mb �p2+ �iBHBmb 2i pQmb pQmb �ii�+?B2x ¨ /2b D2mt
/2 7Q`+2 K2 b2K#H2 T`û7û`�#H2 ¨ bǶ�#�Bbb2` T�` /2 #2HH2b T�`QH2b
¨ mM2 û/m+�iBQM T�`2bb2mb2X § +QmT bȿ`- pQBH¨ mM2 �+iBpBiû MQ`@
K�H2 TQm` pQi`2 �;2X PM M2 /QBi +QmT2` H2b H2+im`2b /2b D2mM2b
;2Mb T�` /ûb- #�HH2b- +2`+2�m �i?ûMB2M Qm T�H2bi`2 ¨ H� ;`2+[m2
K�Bb T�` mM2 7�iB;m2 2Mi`�ŗM�Mi2 2i H2b DQB2b /ǶmM2 ?�`/B2bb2 b�Mb
`2T`Q+?2bX Zm�M/ BH �m`� ;`�M/B- DǶv 2M;�;2`�B �mbbB KQM +?2`
avKK�[m2- #B2M [mǶBH bQBi }Hb mMB[m2X oB2M/`� H2 DQm` Qɍ- �HQm`@
/Bb T�` H2b �Mb- pQmb /2p`2x `2MQM+2` ¨ +2ii2 Q++mT�iBQMX �HQ`b-
¨ #QM /`QBi- iB2M/`2x@pQmb H2 bQm+B /2 H� +?�bb2 TQm` mM2 i�+?2
b2`pBH2X *�` BH v � mM2 bQ`i2 /Ƕ2b+H�p�;2 bB- H2b 7Q`+2b /û+HBM�Mi-
MQmb `27mbQMb /ǶmiBHBb2` +2ii2 2t2KTiBQM /2 +?�`;2b [m2 MQmb Qz`2
H� pB2BHH2bb2X ŀ
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.�Mb +2ii2 /2mtBĕK2 `ûTQMb2 ¨ PHv#`Bmb 2i S`Q#BMmb- avKK�[m2 2M+Qm@
`�;2 H2b �/QH2b+2Mib ¨ TQm`bmBp`2 Ŀ H2b TH�BbB`b /2 H� +�KT�;M2 ŀX GQ`b[m2
HǶ�;2 +QKK2M+2`� ¨ b2 7�B`2 b2MiB`- BHb /2p`QMi `2MQM+2` ¨ +2ii2 Q++mT�iBQM-
mM +QMbi�i [mǶ�p�Bi /ûD¨ 7Q`KmHû *B+û`QMX Zm2 H2b D2mM2b ;2Mb MǶ?ûbBi2Mi
T�b ¨ BMi2``QKT`2 /2 i2KTb 2M i2KTb H2m`b i`�p�mt HBiiû`�B`2b TQm` bǶ2t2`+2`
H2 +Q`Tb T�` H� +?�bb2X .ûp2HQTT2` b� pB;m2m` 2bi #QM TQm` H� b�Miû 2i T`û@
b2`p2 H2b D2mM2b /ǶmM2 Ŀ û/m+�iBQM T�`2bb2mb2 ŀ [mB 72`�Bi /Ƕ2mt /2b +?ûiB7b
2i /2b H�+?2bX .Ƕ�mi`2b D2mt bTQ`iB7b MǶ�TTQ`i2Mi T�b H2b KāK2b `ûbmHi�ibX PM
`2i`Qmp2 B+B H2 HB2M ûi`QBi 2Mi`2 HǶ2Mi`�ŗM2K2Mi /2 HǶ2bT`Bi 2i /m +Q`Tb- 2i 2Mi`2
H� D2mM2bb2 2i H� +?�bb2X AH 2M p� /2 KāK2 TQm` H2 `�TTQ`i ¨ H� +�KT�;M2 ,
H2b 7`ĕ`2b bQMi �K2Mûb ¨ Ŀ 7�B`2 H2b T�vb�Mb ŀ 2M T�`+Qm`�Mi H2b 7Q`āib ¨ H�
`2+?2`+?2 /2 ;B#B2`X G� H2ii`2 /2 avKK�[m2 �TT�`�ŗi /ǶmM2 +2`i�BM2 7�ÏQM
+QKK2 mM TH�B/Qv2` 2M 7�p2m` /m KQ/2 /2 pB2 /2b D2mM2b ;2MbX lM T`Q+?2
Qm mM 7�KBHB2` /2b �MB+BB �m`�Bi@BH +`BiB[mû H2m`b �+iBpBiûb \ *2ii2 ?vTQi?ĕb2
2bi T2m T`Q#�#H2X avKK�[m2 b2K#H2 7�B`2 `û7û`2M+2 ¨ mM /û#�i [mB �;Bi�Bi
H2b ûHBi2b /2TmBb H2 /û#mi /m A bBĕ+H2 /ûD¨ 2i [mB ûi�Bi 2M+Q`2 /Ƕ�+im�HBiû ¨
H� }M /m Ao bBĕ+H2X *2i û+`Bp�BM /QMi avKK�[m2 M2 T�`i�;2 T�b H2b B/û2b
2bi a�HHmbi2X *2 /2`MB2`- /�Mb H2 T`QHQ;m2 /2 bQM /2 +QMBm`�iBQM2 *�iBHBM�2-
2tTHB[m2 H2b `�BbQMb [mB HǶQMi TQmbbû ¨ /2p2MB` ?BbiQ`B2M- 2i �{`K2 [m2- `2@
iB`û /2b �z�B`2b TQHBiB[m2b- BH M2 bQm?�Bi�Bi T�b +QMb�+`2` bQM i2KTb HB#`2 ¨
HǶ�;`B+mHim`2 Qm ¨ H� +?�bb2- mM2 Q++mT�iBQM /B;M2 /2b 2b+H�p2bX GǶ�;`B+mHim`2
MǶ�p�Bi D�K�Bb ûiû +QMbB/û`û2 +QKK2 mM2 �+iBpBiû b2`pBH2- #B2M �m +QMi`�B`2-
+Ƕ2bi mM2 �+iBpBiû i`ĕb Ŀ `QK�BM2 ŀ 2i a�HHmbi2 HQm�Bi 2M+Q`2 H2b �+iBpBiûb /2
H� +�KT�;M2 [m2H[m2b +?�TBi`2b �mT�`�p�MiX SQm`[mQB �HQ`b +2ii2 ûi`�M;2 �b@
bQ+B�iBQM \ § HǶû+�`i /2 H� TQHBiB[m2- a�HHmbi2 i2M�Bi 2M 2z2i ¨ Hû;BiBK2` bQM

"`m;;Bbb2` :QM+�Hp2b
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�+iBpBiû HBiiû`�B`2- [mǶBH TH�Ï�Bi ¨ T`ûb2Mi �m@/2bbmb /2 iQmi2 �mi`2 �+iBpBiûX
SQm` `2M7Q`+2` bQM T`QTQb- BH /ûMB;`2 iQmb H2b �mi`2b HQBbB`b �`BbiQ+`�iB[m2b
`2H2p�Mi /2 HǶQiBmK i`�/BiBQMM2H- 2M T�`iB+mHB2` H� +?�bb2X

G� +?�bb2 7�Bb�Bi û;�H2K2Mi T�`iB2 /2 H� D2mM2bb2 /2 aB/QBM2 �TQHHBM�B`2
2M :�mH2 [m2H[m2b /û+2MMB2b �T`ĕb H� KQ`i /2 avKK�[m2X § +Ƭiû /2b D2mt
/2 #�HH2 Qm /2 /ûb- /2 H� +Qm`b2 Qm /2 H� M�i�iBQM- HǶ�+iBpBiû +vMû;ûiB[m2
T2`K2ii�Bi /2 b2 K2bm`2` �mt D2mM2b ;2Mb /2 bQM �;2- mM bQmp2MB` [m2 aB/QBM2
ûpQ[m�Bi �p2+ MQbi�H;B2X hQmi27QBb- H2b HQBbB`b /m D2mM2 ?QKK2 MǶQMi [m2 T2m
/ǶBKTQ`i�M+2 7�+2 �mt `2bTQMb�#BHBiûb TQHBiB[m2b 2i �mt 2t2`+B+2b BMi2HH2+im2Hb
/2 HǶ�;2 Kȿ`X *QKK2 ¨ HǶûTQ[m2 /2 avKK�[m2- H2b �/QH2b+2Mib MǶûi�B2Mi
T�b H2b b2mHb ¨ T`�iB[m2` H� +?�bb2 2i mM +2`i�BM MQK#`2 /Ƕ�KBb /2 aB/QBM2
b2 /Bb�B2Mi +?�bb2m`b c HmB@KāK2 M2 b2K#H�Bi THmb H� T`�iB[m2`X § bQM �KB
L�K�iBmb- BH +QMb2BHH2 /2 M2 T�b +?�bb2` H2 HBĕp`2- �MBK�H i`QT `mbû TQm` HmB
2i b2b +?B2MbX AMp2`b2K2Mi- H2b ûHQ;2b [m2 aB/QBM2 7�Bi /2 b2b +QKT�i`BQi2b-
�ii2bi2Mi [m2 H2b bm++ĕb ¨ H� +?�bb2 ûi�B2Mi bQm`+2 /2 T`2biB;2 2i /2p2M�B2Mi H2b
K�`[m2m`b /ǶmM2 +�``Bĕ`2 2i /ǶmM2 pB2 `ûmbbB2X PM �m`�Bi �BKû pQB` aB/QBM2
`2+2pQB` 2M +�/2�m /m ;B#B2` /2 HǶmM /2 b2b +Q``2bTQM/�Mib TQm` KQMi`2` H�
+QMiBMmBiû /ǶmM2 T`�iB[m2 2M+Q`2 �ii2biû2 2M Ai�HB2 ¨ H� }M /m o bBĕ+H2 T�` H�
H2ii`2 /Ƕ1MMQ/2 /2 S�pB2X AH 2bi #B2M TQbbB#H2 [m2 aB/QBM2 �Bi `û+2TiBQMMû
/2 i2Hb T`ûb2Mib- K�Bb H2 +Q`Tmb /2 b� +Q``2bTQM/�M+2 MǶ2M � ;�`/û �m+mM2
i`�+2X

§ H� }M /m o bBĕ+H2- _m`B+Bmb 2bi mM `2T`ûb2Mi�Mi /2 HǶ�`BbiQ+`�iB2 ;�mHQBb2-
[mB �++ĕ/2 ¨ H� +?�`;2 /Ƕûpā[m2 /2 GBKQ;2b 2Mi`2 938 2i 9NyX G2b �+iBpBiûb
/2 _m`B+Bmb �p�Mi HǶûTBb+QT�i 2i H2b +B`+QMbi�M+2b /2 bQM 2Mi`û2 /�Mb H2 +H2`;û

:`22M �vK�`/ "�/2H

�vK�`/
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U/2 KāK2 [m2 H� /�i2 /2 b� +QMp2`bBQMV `2bi2Mi H�`;2K2Mi BM+QMMm2bX �TT�@
`2Miû ¨ THmbB2m`b K2K#`2b /2 HǶ�`BbiQ+`�iB2 ;�mHQBb2 2i T2mi@āi`2 Bi�HB2MM2 -
_m`B+Bmb TQbbû/�Bi mM2 ;`�M/2 7�KBHH2 �p2+ H�[m2HH2 BH 2Mi`2i2M�Bi mM2 +Q`@
`2bTQM/�M+2 `û;mHBĕ`2X a2b 7`ĕ`2b 2i HmB@KāK2 �p�B2Mi ?û`Biû /2 T`QT`Bûiûb
T`ĕb /2 :Qm`/QM- /�Mb HǶ�+im2H /ûT�`i2K2Mi /m GQi- T`Q#�#H2K2Mi H� `û;BQM
/ǶQ`B;BM2 /2 H� 7�KBHH2X _m`B+Bmb ûi�Bi K�`Bû ¨ >B#2`B�- }HH2 /m bûM�i2m` �`@
p2`M2 PKK�iBmb 2i �TT�`2Miû2 ¨ HǶ2KT2`2m` �pBimbX .2 +2 K�`B�;2- BH �p�Bi
2m +BM[ }Hb- /QMi /2mt 2K#`�bbĕ`2Mi H� +�``Bĕ`2 2++HûbB�biB[m2 Ĝ PKK�iBmb-
H2 THmb #`BHH�Mi- /2pB2Mi ûpā[m2 /2 hQm`b p2`b 8k9 Ĝ 2i �m KQBMb HǶmM /Ƕ2Mi`2
2mt- *QMbi�MiBmb- `ûbB/�Bi bm` mM /QK�BM2 T�`2Mi�HX GǶmM /2 b2b T2iBib@
}Hb- _m`B+Bmb S`Q+mHmb- HmB bm++û/� p2`b 8j8@89N /�Mb b� +?�`;2 /Ƕûpā[m2 /2
GBKQ;2bX G� +Q``2bTQM/�M+2 /2 _m`B+Bmb /2 GBKQ;2b 7mi HQM;i2KTb /ûT`û@
+Bû2 +QKTi2 i2Mm /2b H�+mM2b �TT�`2Mi2b +QM+2`M�Mi H� Ŀ ;`�M/2 ŀ ?BbiQB`2
/ǶmM2 T�`i- 2M T�`iB+mHB2` HǶBMbi�HH�iBQM 2i H� TQHBiB[m2 /2b qBbB;Qi?b 2M �[mB@
i�BM2 bm` H2b[m2HH2b _m`B+Bmb M2 b2 T`QMQM+2 T�b - /Ƕ�mi`2 T�`i ¨ +�mb2 /m
MQK#`2 `2bi`2BMi /2 H2ii`2b /Ƕ2bb2M+2 i?ûQHQ;B[m2 Qm /Q;K�iB[m2X PM i`Qmp2
2M `2p�M+?2 /2b H2ii`2b 7�KBHBĕ`2b [mB iûKQB;M2Mi /2 HǶ�z2+iBQM /ǶmM +?27 /2
7�KBHH2- /2b H2ii`2b /2 `2+QKK�M/�iBQM TQm` /2b T2`bQMM�;2b bQmp2Mi BM+QM@
Mmb T�` �BHH2m`b 2i H2b û+?�M;2b ûTBbiQH�B`2b +Qm`�Mib /ǶmM ûpā[m2 ¨ HǶBK�;2 /2
b2b +QKT�i`BQi2bX lM2 bû`B2 /2 T`ûb2Mib /2 M�im`2b /Bzû`2Mi2b TQM+im2 +2ii2
+Q``2bTQM/�M+2 /ǶmM +QHQ`Bb HQ+�H iQmi ¨ 7�Bi T�`iB+mHB2`X JāK2 bB _m`B+Bmb �
+2`i�BM2K2Mi ûiû 2M +QMi�+i �p2+ H2b :`�M/b /2 bQM ûTQ[m2- BH �bTB`�Bi T2mi@
āi`2 ¨ mM2 TQbBiBQM THmb ûKBM2Mi2 /�Mb H� bQ+Bûiû /2 bQM i2KTbX *2 [m2 HǶQM
T2mi Mû�MKQBMb Q#b2`p2`- +2 bQMi H2b T`�iB[m2b /2 bQ+B�#BHBiû ûTBbiQH�B`2 /ǶmM
�`BbiQ+`�i2 ;�mHQBb- +QMDm;mû2b �mt ûH�Mb /2 H� +`Qv�M+2 +?`ûiB2MM2X
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.2mt H2ii`2b /2 _m`B+Bmb `�TTQ`i2Mi /2b 2MpQBb /2 +?2p�mtX G� T`2KBĕ`2 2bi
�/`2bbû2 ¨ mM +2`i�BM *2Hbmb 2i b2K#H2 /�i2` /Ƕ�p�Mi HǶûTBb+QT�i U�p�Mi 9NyVX
JāK2 bB HǶQM 2M b�Bi T2m bm` *2Hbmb- H2b BM7Q`K�iBQMb i2M/2Mi ¨ HǶB/2MiB}2`
+QKK2 mM 7`ĕ`2 /2 b�M; /2 _m`B+Bmb- [mB HmB `�TT2H� HǶ�KQm` [m2 H2m`b T�`2Mib
H2m` �p�B2Mi H�Bbbû 2M ?û`Bi�;2X �BMbB *2Hbmb �p�Bi `2Ïm mM2 û/m+�iBQM `�{Mû2
/ǶmM Ŀ KāK2 K�ŗi`2 ŀ 2i ?�#Bi�Bi- b2K#H2@i@BH- T`ĕb /2 :Qm`/QMX AH 2bi H2
/2biBM�i�B`2 /2 i`QBb H2ii`2b /2 _m`B+Bmb U2TBbiX A- Rk@R9V [mǶBH �/KB`�Bi TQm`
b� bmTû`BQ`Biû KQ`�H2 2i bTB`Bim2HH2 2i �p2+ H2[m2H BH 2Mi`2i2M�Bi mM2 `2H�iBQM
�bb2x T`Q+?2X _m`B+Bmb bǶ�/`2bb2 ¨ *2Hbmb 2M +2b i2`K2b ,

Ŀ C2 iǶ�B 2MpQvû H2 +?2p�H [m2 im KǶ�p�Bb /2K�M/û- mM +?2p�H
�m M�im`2H /Qmt 2i T�BbB#H2- �mt K2K#`2b pB;Qm`2mt- /ǶmM2 }ĕ`2
�HHm`2- /ǶmM2 bi�im`2 ?�`KQMB2mb2 2i KQ/û`û /�Mb b2b ?mK2m`bX
*Ƕ2bi@¨@/B`2 [mB M2 bQBi T�b /ǶmM2 +ûHû`Biû 2t+2bbBp2 MB /ǶmM2 H2M@
i2m` TQmbbBp2 , mM +?2p�H [m2 +2HmB [mB H2 KQMi2 TmBbb2 ¨ bQM
;`û 7`2BM2` Qm biBKmH2`- ¨ [mB M2 7�bb2 T�b /û7�mi H2 #QM pQm@
HQB` TQm` TQ`i2` mM2 +?�`;2- MQM KQBMb H� +�T�+Biû /2 H2 7�B`2- bB
#B2M [mǶBH M2 THQB2 T�b bQmb bQM TQB/b- MB M2 H� `2D2ii2 mM2 7QBb
[mǶ2HH2 2bi bm` bQM /QbX *Ƕ2bi TQm`[mQB- �T`ĕb �pQB` +QKKmMB[mû
+2b T`û+BbBQMb Mû+2bb�B`2b- T`ûb2Miû MQb b�Hmi�iBQMb- i2Mm MQi`2 2M@
;�;2K2Mi- MQmb `û+H�KQMb [m2 pQmb 2tû+miB2x pQi`2 T`QK2bb2 /2
pQmHQB` #B2M p2MB` +?2x MQmb- �p2+ H� 7�p2m` /2 .B2m- TQm` H� +û@
Hû#`�iBQM /2 MQb b�BMib 2M +QKT�;MB2 /2 MQi`2 bƾm`- ?QMQ`2` MQb
T�i`QMb- iûKQB;M2` MQi`2 �z2+iBQM ¨ MQb 7`ĕ`2b- 2i MQi`2 bvKT�i?B2
¨ H� TQTmH�iBQMX ŀ

G2 +?2p�H TQbbû/�Bi �TT�`2KK2Mi iQmi2b H2b [m�HBiûb `2[mBb2b TQm` mM
#QM T�H27`QBX GǶ�MBK�H /2p�Bi T2`K2ii`2 ¨ *2Hbmb /2 `ûTQM/`2 ¨ HǶBMpBi�iBQM
/2 _m`B+Bmb 2i /2 HmB `2M/`2 2M}M pBbBi2X G� /2b+`BTiBQM /m +?2p�H 7�Bi2 T�` +2i
�TT�`2Mi Ŀ +QMM�Bbb2m` 2M H� K�iBĕ`2 ŀ 2i H� TQbb2bbBQM /2 i2``2b /�Mb mM2

J�i?Bb2M
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`û;BQM �mt ;`�M/2b TH�BM2b bm{b2Mi ¨ �X *`BbiBM� TQm` 7�B`2 /2 _m`B+Bmb
mM ûH2p2m` /2 +?2p�mtX AH MǶ2bi BKTQbbB#H2 [m2 _m`B+Bmb �Bi T`�iB[mû HǶûH2@
p�;2 ¨ HǶBMbi�` /2 +2`i�BMb /2 +2b +QKT�i`BQi2b �`BbiQ+`�iB[m2bX hQmi27QBb-
mM2 b2+QM/2 H2ii`2 ûi`�M;2K2Mi bBKBH�B`2 ¨ +2HH2 �/`2bbû2 ¨ *2Hbmb +QMi`�BMi
¨ Mm�M+2` +2ii2 ?vTQi?ĕb2X

1M b2Ti2K#`2 8ye- �T`ĕb H2 +QM+BH2 /2b ûpā[m2b ;�mHQBb ¨ �;/2- HǶûpā[m2
a2/�imb /2 LŗK2b - 2M +?2KBM p2`b hQmHQmb2- û+`Bi mM2 H2ii`2 ¨ bQM +QHHĕ;m2
_m`B+Bmb /�Mb HǶ2bTQB` /2 H2 `2pQB`X _m`B+Bmb HmB `ûTQM/ MQM b2mH2K2Mi T�`
mM2 H2ii`2- K�Bb �mbbB T�` HǶ2MpQB /ǶmM +?2p�HX hQm`K2Miû T�` H� K�H�/B2- H2
pB2BH ûpā[m2 bǶ2t+mb2 iQmi /Ƕ�#Q`/ /2 M2 T�b �pQB` ûiû 2M K2bm`2 /2 T�`iB+BT2`
�m bvMQ/2X AH M2 TQm``� T�b MQM THmb p2MB` ¨ H� `2M+QMi`2 /2 bQM +Q``2bTQM@
/�MiX SmBb BH /û+`Bi bQM +�/2�m 2M `2T`2M�Mi T`2b[m2 KQi TQm` KQi H2b i2`K2b
/2 H� H2ii`2 �/`2bbû2 ¨ *2Hbmb /2b �MMû2b �mT�`�p�Mi ,

Ŀ *2b BM/B+�iBQMb /QMMû2b �mbbB �#QM/�KK2Mi [m2 MQmb HǶ�pQMb
Tm- 2i H2b b�Hmi�iBQMb /ǶmM +ƾm` iQmi �m `2;`2i pQmb ûi�Mi �/`2b@
bû2b- bB 2HH2b pQmb �;`û2Mi- D2 pQmb �B 2MpQvû mM +?2p�H i2H [m2 D2
b�p�Bb [mǶBH pQmb H2 7�HH�Bi- mM +?2p�H �m M�im`2H /Qmt 2i T�BbB#H2-
�mt K2K#`2b pB;Qm`2mt /ǶmM2 bQHB/2 `ûbBbi�M+2- /ǶmM2 }ĕ`2 �HHm`2-
/ǶmM2 bi�im`2 ?�`KQMB2mb2- KQ/û`û /�Mb b2b ?mK2m`b Ĝ +Ƕ2bi ¨ /B`2
[mB M2 bQBi MB /ǶmM2 H2Mi2m` TQmbbBp2- MB /ǶmM2 +ûHû`Biû 2t+2bbBp2
Ĝ mM +?2p�H [m2 +2HmB [mB H2 KQMi2 TmBbb2 ¨ bQM ;`û 7`2BM2` Qm
biBKmH2`- ¨ [mB M2 7�bb2 T�b /û7�mi- MB H2 #QM pQmHQB`- MQM KQBMb
H� +�T�+Biû /2 H2 7�B`2- bB #B2M [mǶBH M2 THQB2 T�b bQmb bQM TQB/b MB
M2 H2 `2D2ii2 mM2 7QBb [mǶBH 2bi bm` bQM /QbX ŀ

*`BbiBM�
"QMiQmt 1TT

oB;M2`QM CmMF2HK�MM
ai�`F2 � _�2Tb�2i q22#2` J�`iBMB- w�M2HH�-

>Q`MmM; >2v/�b+?@G2?K�MM
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a2/�imb 2bi BMpBiû ¨ �;`û2` +2 Ŀ +?2p�H B/û�H ŀ- +?QBbB bQB;M2mb2K2Mi T�`
_m`B+Bmb TQm` b2b MQK#`2mb2b [m�HBiûb- 2tTHB+Bi2K2Mi TQm` b� `Q#mbi2bb2 [mB
H2 `2M/ �Ti2 ¨ bmTTQ`i2` H2 TQB/b /2 HǶûpā[m2X G2 iQM ?mKQ`BbiB[m2 2bi i�M;B#H2
2i H2 7�Bi [mǶBH bǶ�;Bi B+B /ǶmM2 TH�Bb�Mi2`B2 �TT�`�ŗi +H�B`2K2Mi /�Mb H� bmBi2
/2 H� H2ii`2X 1M 2z2i- _m`B+Bmb 2bi T2`bm�/û [mǶ2Mi`2 H2b /2mt +QHHĕ;m2b
`û;M�Bi mM �KQm` `û+BT`Q[m2 i2H [m2 H2 +Q``2bTQM/�Mi �TT`û+B2`� KāK2 mM
Ŀ K�mp�Bb +�/2�m ŀX a2/�imb MǶ2bi T�b mM ?QKK2 �B;`B 2i M2 bǶQzmb[m2`�
T�b /2 H� TH�Bb�Mi2`B2 UBQ+BV [mǶBH � Qbû 7�B`2X AH 2bi BMiû`2bb�Mi /2 MQi2`
[m2 KāK2 bB H2b /2mt +Q``2bTQM/�Mib bQMi /Ƕ�M+B2Mb +QKT�;MQMb- _m`B+Bmb
ûT`Qmp2 Mû�MKQBMb H2 #2bQBM /2 bǶ2tTHB[m2` 2i /2 bǶ�bbm`2` [m2 bQM �KB M2 b2`�
T�b Qz2MbûX G� `ûTQMb2 [m2 a2/�imb HmB �/`2bb2`� 2MbmBi2 KQMi`2 [mǶBH MǶ2M
ûi�Bi `B2M 2i [m2 H2b ûpā[m2b T�`i�;2�B2Mi #B2M H2 KāK2 b2Mb /2 HǶ?mKQm`X am`
mM iQM B`QMB[m2- a2/�imb T�`Q/B2 H� /2b+`BTiBQM /2 HǶ�ii`�v�Mi +Qm`bB2` [mǶBH
/ûT2BMi �HQ`b +QKK2 mM +�M�bbQM KBbû`�#H2- �m #Q`/ /2 H� KQ`iX 1M BMbû`�Mi
mM2 +Bi�iBQM /2 oB`;BH2 - a2/�imb iûKQB;M2 mM2 7QBb /2 THmb /2 HǶQKMBT`ûb2M+2
/2 H� HBiiû`�im`2 +H�bbB[m2X GQBM /Ƕ�ii2bi2` mM2 �+iBpBiû /ǶûH2p2m` Ĝ BH MǶ2bi T�b
KāK2 +2`i�BM [m2 H� #āi2 �Bi 2z2+iBp2K2Mi ûiû 2MpQvû2 Ĝ +2ii2 H2ii`2 2bi mM
2t2KTH2 /2 H� `2T�`iB2 2i /m b2Mb /2 HǶ?mKQm` /QMi TQmp�B2Mi 7�B`2 T`2mp2 H2b

J�i?Bb2M 1TT "2v2`
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ûpā[m2bX SQm` >X "2v2`- +2ii2 TH�Bb�Mi2`B2 2bi KāK2 H2 bB;M2 /ǶmM Ŀ �MiB@
K�iû`B�HBbK2 Qbi2Mi�iQB`2 ŀ [mB +mHKBM�Bi +?2x _m`B+Bmb 2i a2/�imb /�Mb +2b
û+?�M;2b T`Q7QM/ûK2Mi B`QMB[m2bX S2mi@āi`2 H2b /2mt ûpā[m2b 7�Bb�B2Mi@BHb
bm#iBH2K2Mi �HHmbBQM B+B ¨ mM KQ/2 /2 pB2 �Miû`B2m` [mǶBHb �p�B2Mi /ûH�Bbbû
TQm` 2K#`�bb2` H� 7QM+iBQM ûTBb+QT�H2- +�`- TQbbû/2` 2i Qz`B` /2b +?2p�mt
ûi�Bi /�Mb H2b KBHB2mt +Hû`B+�mt mM2 i?ûK�iB[m2 +QMi`Qp2`bû2 /2 H�[m2HH2 QM
M2 i`�Bi�Bi T�b iQmDQm`b �p2+ ?mKQm`X

G2b 2MpQBb /2 +?2p�mt /2 HǶûpā[m2 /2 GBKQ;2b M2 bQMi T�b /2b +�b BbQHûb
2i +QMM�Bbb2Mi /2b T�`�HHĕH2b 2M P++B/2Mi +QKK2 2M P`B2MiX *?2x GB#�MBQb-
QM `2i`Qmp2 mM2 bBim�iBQM +QKT�`�#H2 ¨ H� +Q``2bTQM/�M+2 2Mi`2 a2/�imb 2i
_m`B+BmbX G2 `?ûi2m` �p�Bi Qz2`i /2b TB;2QMb ¨ HǶmM /2 b2b �KBbX .�Mb b�
H2ii`2 /2 `2K2`+B2K2Mi- +2 /2`MB2` /ûMB;`2 H2 T`ûb2Mi 2i- +QKK2 +?2x a2/�imb-
H� /2b+`BTiBQM /2b [m�HBiûb /2 HǶ�MBK�H 2bi `2KTH�+û2 T�` mM2 HBbi2 /2 /û7�mibX
.�Mb +2 D2m ûTBbiQH�B`2- mM2 +`BiB[m2 B`QMB[m2 2i TH�Bb�Mi2 b2 bm#biBim2 ¨ HǶûHQ;2
/m +�/2�mX G2 +Q``2bTQM/�Mi /2 GB#�MBQb 2MpQB2 KāK2 mM Ŀ +QMi`2@/QM ŀX §
+2H�- GB#�MBQb `ûTQM/ ,

Ŀ hQM Qmi`�;2 MǶ� `B2M ¨ pQB` �p2+ K2b TB;2QMbX aȿ`2K2Mi im H2b
/ûMB;`2b pQHQMi�B`2K2Mi TQm` i2 T2`K2ii`2 /Ƕ2MpQv2` mM K�mp�Bb
+?2p�H 2M û+?�M;2 /2 K�mp�Bb TB;2QMbX J�Bb D2 MǶ�B T�b /2 `�BbQM
/2 +`BiB[m2` iQM +?2p�HX ŀ

SQm` avMûbBQb /2 *v`ĕM2- ûpā[m2 /2 SiQHûK�śb �T`ĕb 9RR- Qz`B` mM +?2@
p�H ûi�Bi mM2 T`�iB[m2 iQmi ¨ 7�Bi Q`/BM�B`2X AH 7�Bi �BMbB T�`p2MB` mM +?2p�H
¨ bQM �KB bv`B2M Pm`�MBQb 2M TQbi2 /�Mb HǶ�`Kû2 BKTû`B�H2- 2i /ûi�BHH2 H2b
MQK#`2mb2b [m�HBiûb /2 HǶ�MBK�H ,

Ŀ C2 iǶ�B 2MpQvû 2M +�/2�m mM +?2p�H [m2 H� M�im`2 � /Qmû �m THmb
?�mi TQBMi /2 iQmi2b H2b [m�HBiûb [mB +QMpB2MM2Mi ¨ mM +?2p�HX
hm HǶmiBHBb2`�b /�Mb H2b +Qm`b2b /2 pBi2bb2- H2b bQ`iB2b /2 +?�bb2-

J�i?Bb2M
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H2b +QK#�ib +QMi`2 HǶ2MM2KB 2i [m�M/ im +QM/mB`�b H� T`Q+2bbBQM
i`BQKT?�H2 +QMbû+miBp2 ¨ i� pB+iQB`2 2M GB#v2- +�` DǶB;MQ`2 bB b2b
[m�HBiûb �TT�`�Bbb2Mi /�p�Mi�;2 ¨ H� +?�bb2- /�Mb H2b +Qm`b2b /2
pBi2bb2- /�Mb H2b T`Q+2bbBQMb Qm ¨ H� ;m2``2X aB- ¨ H2 pQB`- BH �
KQBMb /Ƕ�HHm`2 [m2 H2b +?2p�mt /2 LBb� UBH � H2 7`QMi K�bbB7 2i
H2 ~�M+ /û+?�`MûV- T2mi@āi`2 2bi@+2 T�`+2 [m2 T�b THmb �m +?2p�H
[mǶ¨ HǶ?QKK2 .B2m M2 /QMM2 bBKmHi�MûK2Mi iQmi2b H2b [m�HBiûbX
�m `2bi2- D2 M2 b�Bb bB H� +QMbiBimiBQM KQBMb KQHH2 [m2 72`K2 [mǶBH
� `2Ïm2 /2 H� M�im`2 MǶ�DQmi2`� T�b 2M+Q`2 �mt [m�HBiûb ûKBM2Mi2b
/2 +2 +?2p�H- +�` 2M pû`Biû- bǶBH bǶ�;Bi /2 `ûbBbi2` ¨ H� T2BM2- mM
+?2p�H 2M Qb p�mi KB2mt [mǶmM +?2p�H 2M +?�B` c Q` bB H2b +?2p�mt
/2 pQi`2 `û;BQM bQMi THmiƬi 2M +?�B`- H2b MƬi`2b bQMi THmiƬi 2M
QbX ŀ

G2b �ii`B#mib /m +?2p�H H2 `2M/�B2Mi �Ti2 ¨ iQmi2b H2b �+iBpBiûb [mǶPm`�MBQb
ûi�Bi bmb+2TiB#H2 /Ƕ�++QKTHB`X avMûbBQb �pQm2 iQmi27QBb /2mt T2iBib /û7�mib Ĝ
mM2 ;`Qbb2 iāi2 2i mM2 +2`i�BM2 K�B;`2m` /m +Q`Tb Ĝ [mǶBH 2tTHB[m2 T�` H� pQ@
HQMiû /BpBM2 /ǶmM2 T�`i- T�` H� M�im`2 2i +2`i�BM2b /Bzû`2M+2b `û;BQM�H2b 2Mi`2
H2b 2bTĕ+2b /2 HǶ�mi`2X 6�B`2 /2 avMûbBQb mM ûH2p2m` /2 +?2p�mt K2 b2K#H2
iQmi �mbbB ?�b�`/2mt [m2 /�Mb H2b +�b T`û+û/2MibX �BMbB- QM +QMbi�i2 [m2
HǶûpā[m2 � +?QBbB mM +�/2�m T`2biB;B2mt TQm` ?QMQ`2` bQM +Q``2bTQM/�Mi- 7�B`2
�TT2H ¨ /2b p�H2m`b +QKKmM2b 2i 2Mi`2i2MB` /2 #QMM2b `2H�iBQMbX

J�Bb H2 +?2p�H 7�Bb�Bi �mbbB HǶQ#D2i /2 +`BiB[m2- +�` BH ûi�Bi ;ûMû`�H2K2Mi
+QMbB/û`û +QKK2 mM bB;M2 /2 Hmt2X "�bBH2 /2 *ûb�`û2 �++mb2 H2b `B+?2b /2 TQb@
bû/2` /ǶBMMQK#`�#H2b +?2p�mt- [mB- T�`ûb /ǶmM2 [m�MiBiû /2 #BDQmt TQm` H2b
bQ`iB2b 2M pBHH2 Qm ¨ H� +?�bb2- ûi�B2Mi /2b bvK#QH2b KāK2 /2 H2m` `B+?2bb2X
.�Mb H2b KBHB2mt KQM�biB[m2b- `2MQM+2` ¨ pQv�;2` ¨ +?2p�H Qm 2M ¨ TQbbû/2`
mM- /2pB2Mi T`2b[m2 iQTB[m2X �BMbB- S�mHBM /2 S2HH� `2;`2ii�Bi H� T�bbBQM [mǶBH
�p�Bi pQmû2 /�Mb b� D2mM2bb2 �mt +?2p�mt 2i �pQm2 �pQB` bm++QK#û ¨ HǶ2M@
pB2 /2 T�`�/2` 2i /2 bǶ�/QMM2` ¨ H� +?�bb2 ¨ +Qm``2X .�Mb b2b `2T`Q+?2b ¨

*`BbiBM�
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bQM /Bb+BTH2 "`B+2- b�BMi J�`iBM Dm;2 HǶûH2p�;2 /2 +?2p�mt BM+QKT�iB#H2 �p2+
H� 7QM+iBQM +Hû`B+�H2X SQm`i�Mi- +2b +`BiB[m2b MǶ2KTā+?�B2Mi T�b H2b 2++Hû@
bB�biB[m2b /2 TQbbû/2` 2i /ǶQz`B` /2b +?2p�mtX J�H;`û H2b `2KQMi`�M+2b /2b
�b+ĕi2b- H2b û[mB/ûb `2bi�B2Mi H2 KQv2M /2 i`�MbTQ`i T�` 2t+2HH2M+2 2i +QMbiB@
im�B2Mi mM bB;M2 /2 T`2biB;2 [mB K�`[m�Bi H2 `�M; /m T2`bQMM�;2- +QKK2 +2H�
�TT�`�ŗi ¨ i`�p2`b /2mt �mi`2b 2t2KTH2b /m oA bBĕ+H2X

lM +?2p�H 7mi �mbbB HǶQ#D2i /2 H2ii`2b û+?�M;û2b 2Mi`2 1MMQ/2 /2 S�pB2
2i mM +2`i�BM �;M2HHmb- mM 7QM+iBQMM�B`2 ¨ H� +Qm` /2 h?ûQ/û`B+- b2K#H2@i@
BHX *?�`;û /ǶmM2 KBbbBQM 2M �7`B[m2 p2`b 8yd@8y3- �;M2HHmb �p�Bi T`QKBb
mM +?2p�H- T2mi@āi`2 HǶmM /2 +2b 2t+2HH2Mib /2bi`B2`b /2 LmKB/B2- ¨ 1MMQ/2X
§ H� }M /2 HǶ�MMû2 8yN- +2 /2`MB2` /ûTHQ`2 /�Mb mM2 +Qm`i2 MQi2 [m2 H� #āi2
M2 HmB �Bi iQmDQm`b T�b ûiû 2MpQvû2X �;M2HHmb- [mB MǶ�p�Bi T�b 2M+Q`2 `2KTHB
b� T`QK2bb2- HmB �p�Bi û+`Bi �mT�`�p�Mi �}M /2 K�MB72bi2` b� #QMM2 pQHQMiûX
1MMQ/2 +QM}`K2 �HQ`b [mǶBH MǶ� D�K�Bb T`Bb bQM �KB TQm` mM K2Mi2m`X .�Mb
mM2 /2mtBĕK2 H2ii`2- 1MMQ/2 2MpQB2 mM b2`pBi2m` �mT`ĕb /Ƕ�;M2HHmb TQm` `û@
+2TiBQMM2` H2 +�/2�m 2i HQ`b[m2 H2 +?2p�H T`QKBb �``Bp2 2M}M- BH 2bi b�Hmû /ǶmM
TQĕK2X

§ H� }M /m bBĕ+H2- :`û;QB`2 H2 :`�M/ 7�Bi T�`p2MB` mM +?2p�H ¨ mM +QHHĕ;m2
bQmz`�Mi- HǶûpā[m2 1++H2bBmb /2 *HmbBmK UaB2MM2V- TQm` HǶ�B/2` /�Mb b2b /û@
TH�+2K2MibX § mM2 �mi`2 `2T`Bb2- BH 7mbiB;2 H2 bQmb@/B�+`2 SB2``2 TQm` HmB
�pQB` 7�Bi Ŀ `2K2ii`2 mM K�mp�Bb +?2p�H 2i +BM[ #QMb �M2b ŀX P` HǶûpā[m2 /2
_QK2 M2 Tmi KQMi2` MB H2 +?2p�H T�`+2 [mǶBH M2 p�H�Bi `B2M- MB H2b �M2b- T�`+2

SH`2 k
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[m2 +Ƕûi�B2Mi /2b �M2b 5 1i BH Q`/QMM2 [mǶQM HmB 2MpQB2 [m2H[m2 +?Qb2 /2 +QMp2@
M�#H2X G� bBim�iBQM b2 T`ûb2Mi2 B+B [m2H[m2 T2m /Bzû`2KK2Mi T�` `�TTQ`i
�mt 2t2KTH2b T`û+û/2MibX *QKK2 SB2``2 2bi H2 `2+i2m` /m T�i`BKQBM2 /2 aB+BH2
/2 HǶú;HBb2 /2 _QK2- /QM+ mM bm#Q`/QMMû /2 HǶûpā[m2- BH b2`�Bi BM2t�+i /2 T`û@
b2Mi2` +2i 2MpQB +QKK2 mM +�/2�mX SB2``2 �p�Bi bmBpB /2b Q`/`2b 2i HBp`û mM2
+QKK�M/2 ¨ bQM bmTû`B2m`X SHmb BMiû`2bb�Mi /�Mb MQi`2 +QMi2ti2 2bi HǶ�pBb /2
:`û;QB`2 [mB Dm;2� H2 Kû/BQ+`2 +?2p�H +QKK2 BM/B;M2 /2 b� T2`bQMM2- [m�Mi
¨ HǶB/û2 /2 KQMi2` mM �M2- KāK2 /2 #QMM2 +QMbiBimiBQM- +2H� M2 HmB b2`�Bi T�b
p2Mm ¨ HǶ2bT`Bi 5

GǶ2MpQB /2 ;B#B2` ûi�Bi mM2 7�ÏQM /ǶBM7Q`K2` mM +Q``2bTQM/�Mi bm` b2b Q++m@
T�iBQMb /m KQK2MiX GǶ�+iBpBiû +vMû;ûiB[m2 TQmbb�Bi H2b �`BbiQ+`�i2b ¨ [mBii2`
H� pBHH2- ¨ �/QTi2` H� +�KT�;M2 2i HǶQiBmK 2i /QM+ ¨ M2 THmb āi`2 /BbTQMB#H2
TQm` H� TQHBiB[m2X G2b �`BbiQ+`�i2b Bi�HB2Mb /m Ao bBĕ+H2 M2 bǶB/2MiB}�B2Mi T�b
TQm` �mi�Mi �p2+ H� +?�bb2 +QKK2 H2 72`� /2 H� MQ#H2bb2 Kû/Bûp�H2X aQM 2t2`@
+B+2 ûi�Bi 7`û[m2Mi- bm`iQmi +?2x H2b D2mM2b �`BbiQ+`�i2b 2i H2b T`QT`Bûi�B`2b `m@
`�mt- K�Bb bQM 2tTHQBi�iBQM bQ+B�H2 `2bi�Bi KQ/2bi2X .2 THmb- H� +?�bb2 MǶûi�Bi
T�b BMi2`/Bi2 �mt +Qm+?2b BM7û`B2m`2b- +QKK2 2HH2 H2 b2`� THmb i�`/- 2i H2b
ûHBi2b MǶûi�B2Mi /QM+ T�b T`BpBHû;Bû2bX *2`i�BMb +?2`+?�B2Mi /2 H� `2+QMM�Bb@
b�M+2 ¨ i`�p2`b H2m`b 2tTHQBib +vMû;ûiB[m2b- K�Bb M2 i`Qmpĕ`2Mi T�b iQmDQm`b
mM û+?Q TQbBiB7- bm`iQmi T�`KB H2b BMi2HH2+im2HbX G2b 7QM+iBQMb +BpB[m2b �p�B2Mi
ûpB/2KK2Mi H2 /2bbmb bm` iQmi2b H2b 7Q`K2b /ǶQiBmKX G2 ;B#B2` ûi�Bi Mû�MKQBMb
mM T`ûb2Mi /2 [m�HBiû Ĝ /Ƕ�mi`2b pB�M/2b /Ƕ�MBK�mt /ǶûH2p�;2 M2 7�Bb�Mi T�b
HǶQ#D2i /Ƕ2MpQBb Ĝ 2i H2 /2biBM�i�B`2 TQmp�Bi b2 b2MiB` Hû;BiBK2K2Mi ?QMQ`ûX .2
H� KāK2 7�ÏQM- H2 +?2p�H ûi�Bi mM K�`[m2m` /2 T`2biB;2 2i /2 `B+?2bb2- [mB
+QKTi�Bi T�`KB H2b û[mBT2K2Mib /m ;`�M/ T`QT`Bûi�B`2 i2``B2MX �BMbB- BH MǶ2bi
T�b ûiQMM�Mi [m2 HǶ�MBK�H �Bi Tm 7�B`2 HǶQ#D2i /2 +�/2�mt 2Mi`2 T2`bQMM�;2b
/2 ?�mi `�M;X J�H;`û H2b +`BiB[m2b /m KBHB2m KQM�+�H- H2b ûHBi2b +?`ûiB2MM2b
M2 `2MQMÏ�B2Mi T�b ¨ KQMi2` MB ¨ bǶQz`B` /2b +?2p�mt 2i- �p2+ mM2 �miQ/û@
`BbBQM T�`7QBb `2K�`[m�#H2- +2`i�BMb ûpā[m2b Qb+BHH�B2Mi ?�#BHH2K2Mi 2Mi`2 H2b
T`�iB[m2b /2 +QKKmMB+�iBQM i`�/BiBQMM2HH2b 2i H2 K2bb�;2 +?`ûiB2MX



Rjj

1M 1m`QT2 Q++B/2Mi�H2- HǶ�bbQ+B�iBQM 2Mi`2 H2 TQBbbQM 2i mM2 Ŀ �HBK2Mi�iBQM
+?`ûiB2MM2 ŀ �TT�`�ŗi +QKK2 mM HB2m +QKKmM , �mDQm`/Ƕ?mB- H2 TQBbbQM ûpQ[m2
bTQMi�MûK2Mi mM2 MQm``Bim`2 û[mBHB#`û2- H2 `2T�b K�B;`2 /m p2M/`2/B Qm 2M@
+Q`2 H2 D2ȿM2 T2M/�Mi H2 *�`āK2X *2ii2 pBbBQM �+im2HH2 2bi 2M +QMi`�/B+iBQM
~�;`�Mi2 �p2+ H2 bi�imi �MiB[m2 /2b T`Q/mBib K�`BiBK2bX § H� }M /m Ao bBĕ+H2-
H2 TQBbbQM 2i H2b 7`mBib /2 K2` +QMbiBim�B2Mi mM2 MQm``Bim`2 Hmtm2mb2 2i 2t+Hm@
bBp2- +Q``2bTQM/�B2Mi �mt TH�ib /m `2T�b 72biB7 2i 7�Bb�B2Mi HǶQ#D2i /2 T`ûb2Mib
�HBK2Mi�B`2b 2Mi`2 H2b K2K#`2b /2 HǶ�`BbiQ+`�iB2X *2`i�BM2b 2bTĕ+2b MǶ�p�B2Mi
T�b T2`/m H2m` `ûTmi�iBQM /Ƕ�Mi�MX J�Bb H2b TH�ib /2 TQBbbQM bm#Bbb2Mi �mbbB
H� +`BiB[m2 , Cû`ƬK2 #H�K2 H� pB2`;2 �b2HH� - +�` 2HH2 � K�M;û /2 HǶ2bim`;2QM
U�+BT2Mb2`V- mM TQBbbQM T�`iB+mHBĕ`2K2Mi `ûTmiûX G2b �b+ĕi2b ûpBi�B2Mi ;û@
Mû`�H2K2Mi H� +QMbQKK�iBQM /2 TQBbbQM 2i H2b T`Q/mBib QTmH2Mib +QKK2 H2

1M;2K�MM
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;�`mKX G2 TQBbbQM �TT�`�ŗi �bb2x 7`û[m2KK2Mi /�Mb H� +Q``2bTQM/�M+2 /2
_m`B+Bmb- ûpā[m2 /2 GBKQ;2bX lM +2`i�BM /QKBMmb >BbT�Mmb- BM+QMMm T�`
�BHH2m`b- HmB �p�Bi 7�Bi T�`p2MB` Ŀ H2 #miBM /2 H� .Q`/Q;M2 ŀ U/Q`�MQMB�2 bTQ@
HB�V- i`ĕb T`Q#�#H2K2Mi /m TQBbbQM Bbbm /2 +2 +Qm`b /Ƕ2�m i`�p2`b�Mi H2 #�bbBM
�[mBi�BM /2TmBb H2 J�bbB7 +2Mi`�H Dmb[mǶ¨ HǶ2bim�B`2 /2 H� :B`QM/2X _m`B+Bmb
`ûTQM/ T�` mM2 +Qm`i2 MQi2 /2 `2K2`+B2K2Mi 2KT`2BMi2 /2 7Q`KmH2b /2 TQ@
HBi2bb2 +QMp2MiBQMM2HH2bX >BbT�Mmb iûKQB;M�Bi /2 b� TBûiû 2Mp2`b HǶûpā[m2 [mB
TQmp�Bi �BMbB Ŀ p�BM+`2 H� 7�BK +Q`TQ`2HH2 ŀ ;`�+2 �m TQBbbQM 2i Ŀ �bbQmpB`
H� 7�BK /m +ƾm` ŀ ;`�+2 ¨ HǶ�z2+iBQM /2 bQM +Q``2bTQM/�MiX 1M}M- _m`B+Bmb
b�Hm2 HǶ�KQm` 2i H2b pƾmt /2 #QMM2 b�Miû /2 +2 /2`MB2` Ĝ mM2 `ûTQMb2 iQmi +2
[mǶBH v � /2 THmb biû`ûQivTû2X SQm` }MB`- BH /ûbB`2 b�pQB` Qɍ >BbT�Mmb +ûHĕ#`2`�
H2b 7āi2b /2 S�[m2bX AMi2`T`ûiû2 +QKK2 mM `�TT2H ¨ H� +QKKmMBQM T�b+�H2 /2
HǶûpā[m2- +2ii2 /2K�M/2 bm;;ĕ`2 [mǶ>BbT�Mmb ûi�Bi `�ii�+?û ¨ H� T�`QBbb2 /2
GBKQ;2bX aB +2 /2`MB2` ûi�Bi H2 T`QT`Bûi�B`2 /ǶmM /QK�BM2 bBimû ¨ T`QtBKBiû
/2 H� .Q`/Q;M2- BH `ûbB/�Bi ûp2Mim2HH2K2Mi T`ĕb /2 "`Bp� U"`Bp2@H�@:�BHH�`/2-
2M *Q``ĕx2V- b2mH2 HQ+�HBiû Qɍ H2 /BQ+ĕb2 /2 GBKQ;2b 2bi i`�p2`bû T�` +2 +Qm`b
/Ƕ2�mX lM �mi`2 2MpQB 2bi �/`2bbû ¨ _m`B+Bmb T�` mM +2`i�BM _mbiB+mb- mM
�`BbiQ+`�i2 T`Q#�#H2K2Mi `2pāim /ǶmM TQmpQB` /2 Dm`B/B+iBQM /�Mb H� T�`iB2
;�mHQBb2 /m `Qv�mK2 rBbB;Qi?B[m2X S`QT`Bûi�B`2 /ǶmM /QK�BM2 �m #Q`/ /2
H� oûxĕ`2- T2mi@āi`2 T`ĕb /Ƕlx2`+?2 - BH 7�Bi TQ`i2` ¨ HǶûpā[m2 H2b T`Q/mBib
/ǶmM2 Tā+?2 /�Mb +2ii2 `BpBĕ`2X _m`B+Bmb 2KTHQB2 mM 7Q`KmH�B`2 bBKBH�B`2 /�Mb

1M;2K�MM �`#2bK�MM
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b� H2ii`2 /2 `2K2`+B2K2Mi- BMpQ[m�Mi H� #B2Mp2BHH�M+2 U?mK�MBi�bV /2 bQM +Q`@
`2bTQM/�Mi 2i HǶ?QMM2m` [m2 HmB 7�Bb�Bi H2 +�/2�mX GǶûpā[m2- H2 [m�HB}�Mi /2
Ŀ KQM }Hb ŀ- HmB ;�`�MiBi /2 T`B2` TQm` b� #QMM2 7Q`imM2 U72HB+Bi�bV T2M/�Mi
b� pB2 bm` i2``2 2i b� #û�iBim/2 U#2�iBim/QV /�Mb b� pB2 7mim`2- �mT`ĕb /2 .B2mX
1M mM2 Q++�bBQM- _m`B+Bmb /2 GBKQ;2b 2MpQB2 /2b T`Q/mBib /2 H� K2` ¨ HǶmM
/2 b2b T�B`b ,

Ŀ G2b T`û+2Ti2b �TQbiQHB[m2b MQmb BMpBi2Mi ¨ Qz`B` H2b `B+?2bb2b
i2``2bi`2b ¨ +2mt /2 [mB MQmb `2+2pQMb H2b `B+?2bb2b /BpBM2bX 6B@
/ĕH2b ¨ +2i 2Mb2B;M2K2Mi- /m KQBMb bm` +2 TQBMi- 2M û+?�M;2b /2b
+ûH2bi2b 72biBMb [m2 pQmb MQmb b2`p2x- i�Mi /2 pBp2b pQBt [m2 T�` H2b
Qmp`�;2b /2b Sĕ`2b- MQmb pQmb �pQMb 7�Bi TQ`i2` /2b H2;mKBM� K�@
`BM�- T�` H2b[m2Hb MQmb T`QmpQMb [mǶBH MǶ2bi �m+mM #B2M /QMi MQmb
7�bbBQMb MQi`2 T`QT`Bûiû 2t+HmbBp2- bǶBH 2bi p`�B [mǶûi`�M;2` �mt
`B+?2bb2b /BpBM2b [m2 pQmb MQmb /BbT2Mb2x- MQmb pQmb 2MpQvQMb-
MQmb �mbbB- /2b `B+?2bb2b [mB pQmb bQMi ûi`�M;ĕ`2bX *Ƕ2bi TQm`@
[mQB- +QKK2 MQmb �TT`2MQMb [m2 pQmb āi2b 2tBHû HQBM /2b +ûH2bi2b
`Bp�;2b /2 H� K2` 2i [m2 pQmb `ûbB/2x ¨ HǶBMiû`B2m` /2b i2``2b /�Mb
mM bûDQm` bQHBi�B`2- MQmb pQmb /2K�M/QMb iQmi T�`iB+mHBĕ`2K2Mi
/2 /�B;M2` �++2Ti2` /2 MQmb �p2+ TH�BbB` +2b #B2Mb /Ƕ�mi`mB- 2i
MQmb /BbT2Mb2` bQmp2Mi H2b pƬi`2bX Zm2 H2b T`2KB2`b `2Hĕp2Mi /2
MQi`2 �z2+iBQM- H2b b2+QM/b /2 pQi`2 KBMBbiĕ`2- [m2 H2b mMb bQB2Mi
KBb �m +QKTi2 /2 HǶ2Mb2B;M2K2Mi /m *?`Bbi- H2b �mi`2b /2 pQi`2
#B2Mp2BHH�M+2X ŀ

G2 bBĕ;2 ûTBb+QT�H /Ƕ�K#`QBb2 MǶ2bi T�b K2MiBQMMû- K�Bb BH /2p�Bi b2 i`Qm@
p2` HQBM ¨ HǶBMiû`B2m` /2b i2``2b UbQHBb i2``2MBb b2/B#mb BM+m#�`2V- T2mi@āi`2 /�Mb
H� T�`iB2 ;�mHQBb2 /m `Qv�mK2 rBbB;Qi?B[m2X 1tBHû /2b +B2mt K�`BMb U� K�`B@
MBb +�2H2biB#mb 2tbmH�`2V- �K#`QBb2 b2K#H2 T`Bpû /2 T`Q/mBib /2 H� K2`- [mB HmB
ûi�B2Mi Ŀ ûi`�M;2`b ŀ UT2`2;`BMmbVX SQm` `2Kû/B2` ¨ +2ii2 bBim�iBQM- _m`B+Bmb
HmB 2MpQB2 /2b H2;mKBM� K�`BM�X aǶ�;Bbb�Bi@BH /2 Hû;mK2b U/2b �H;m2b \V Qm THm@
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iƬi /2 7`mBib /2 K2` \ .�Mb iQmb H2b +�b- _m`B+Bmb b2 KQMi`2 +�T�#H2 /2 HmB
2MpQv2` /2b /ûHB+�i2bb2b Tû`Bbb�#H2b /�Mb mM H�Tb /2 i2KTb �bb2x +Qm`i TQm`
[m2 +2HH2b@+B `2bi2Mi +QMbQKK�#H2bX GǶ?vTQi?ĕb2 /2 J�i?Bb2M b2HQM H�[m2HH2
_m`B+Bmb ûi�Bi 2M pQv�;2 �m #Q`/ /2 HǶQ+û�M TQm` 7mB` H� +?�H2m` /2 HǶûiû- 2bi
T�`7�Bi2K2Mi TH�mbB#H2X lM 2MpQB /2 7`mBib /2 K2` 7`�ŗ+?2K2Mi Tā+?ûb b2`�Bi
BM+QM;`m /2TmBb H� +Biû ûTBb+QT�H2 /2 GBKQ;2b Qm /2 HǶmM2 /2b T`QT`Bûiûb /2
_m`B+Bmb /�Mb H2 GQiX *2i 2ti`�Bi T`ûb2Mi2 /2b bBKBHBim/2b ûiQMM�Mi2b �p2+
H2b 2MpQBb /Ƕ?mŗi`2b /m +2`+H2 #Q`/2H�Bb /Ƕ�mbQM2 , bǶ�;Bbb�Bi@BH /m KāK2
T`Q/mBi \ G2b H2;mKBM� K�`BM� /ûbB;M2Mi@2HH2b H2b +ûHĕ#`2b ?mŗi`2b /2b +Ƭi2b
/m #�bbBM �[mBi�BM- p�Miû2b û;�H2K2Mi T�` aB/QBM2 �TQHHBM�B`2 \ hQmi TQ`i2
¨ H2 +`QB`2X GǶ�`BbiQ+`�iB2 ;�mHQBb2 /2 H� }M /m o bBĕ+H2 ûi�Bi �++QmimKû2 �mt
;Qȿib +mHBM�B`2b i`�/BiBQMM2Hb 2i H2b T`Q/mBib K�`BMb ûi�B2Mi iQmDQm`b TH�+ûb
2M iāi2 /2 HBbi2 /�Mb H� +mBbBM2 /m ;Qm`K2iX G2 +�/2�m /2 _m`B+Bmb `2KTHBi
iQmb H2b +`Biĕ`2b +H�bbB[m2b /2 T`2biB;2- TQm`i�Mi bQM K2bb�;2 b2 pQmH�Bi ûKB@
M2KK2Mi +?`ûiB2MX 1M 2z2i- H� H2ii`2 b2K#H2 +QMbi`mBi2 bm` HǶ�MiBi?ĕb2 2Mi`2
H2b `B+?2bb2b K�iû`B2HH2b 2i H2b `B+?2bb2b bTB`Bim2HH2bX _m`B+Bmb b2 T`ûb2Mi�Bi
+QKK2 mM 2tBHû /2b 72biBMb +ûH2bi2b 2i 2MpQv�Bi /2b K2ib /2TmBb bQM 2tBbi2M+2
i2``2bi`2 ¨ �K#`QBb2- /QMi BH bQm?�Bi�Bi Q#i2MB` 2M û+?�M;2 H2b Ŀ #B2Mb bTB`B@
im2Hb ŀ- +Ƕ2bi@¨@/B`2 H2b 2Mb2B;M2K2Mib /Q+i`BM�mtX 1M 2t�Hi�Mi H� bTB`Bim�HBiû
/Ƕ�K#`QBb2- _m`B+Bmb K�MB72bi2 mM2 �z2+iBQM iQmi2 T�`iB+mHBĕ`2 2Mp2`b bQM
+QM7`ĕ`2X

G� +Q``2bTQM/�M+2 /2 _m`B+Bmb /2 GBKQ;2b Qz`2 û;�H2K2Mi mM T�`�HHĕH2
BMiû`2bb�Mi �p2+ H2b 2MpQBb /2 ;B#B2`- B/2MiB}ûb 2M [m�MiBiû bB;MB}+�iBp2 /�Mb
H� +Q``2bTQM/�M+2 /m bûM�i2m` avKK�[m2X 1M +QKT�`�BbQM �p2+ /Ƕ�mi`2b
�HBK2Mib- H2b 2MpQBb /2 pB�M/2b `2bi2Mi `2H�iBp2K2Mi `�`2b /�Mb H2b +Q``2b@
TQM/�M+2b /2 +?`ûiB2Mb- bB HǶQM +QMbB/ĕ`2 [m2 H� i`�MbKBbbBQM /2b i2ti2b M2
+Q``QKTi T�b iQi�H2K2Mi H� pBbBQM /2b +?Qb2bX 1M Qmi`2- QM +QMbi�i2 [m2
H� pB�M/2 ûi�Bi ;ûMû`�H2K2Mi /ûT`û+Bû2 T�` H2b �/2Ti2b /ǶmM2 `2HB;BQM [mB b2
KQMi`2 +`BiB[m2 ¨ HǶû;�`/ /2 HǶQTmH2M+2 �HBK2Mi�B`2X .�Mb +2 +QMi2ti2- mM2

J�i?Bb2M qQQ/
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H2ii`2 /2 `2K2`+B2K2Mi �/`2bbû2 T�` _m`B+Bmb ¨ bQM }Hb *QMbi�MiBmb �TT�@
`�ŗi +QKK2 mM2 2t+2TiBQMX § H� /Bzû`2M+2 /2 b2b /2mt �ŗMûb- *QMbi�MiBmb
MǶûi�Bi T�b 2Mi`û /�Mb H2b Q`/`2b 2i DQmBbb�Bi /ǶmM2 pB2 /2 ;`�M/ T`QT`Bûi�B`2X
AH �p�Bi `2Ïm /2b #B2Mb /2 bQM Tĕ`2 ¨ HǶQ++�bBQM /2 bQM K�`B�;2 - K�Bb T2`@
/Bi T`ûK�im`ûK2Mi b� D2mM2 ûTQmb2X *QMbi�MiBmb �p�Bi H� 7�+?2mb2 ?�#Bim/2
/2 b2 7�B`2 `2K�`[m2` T�` bQM +QKTQ`i2K2Mi HB#2`iBM 2i bǶ2tTQb�Bi �BMbB �mt
`2KQMi`�M+2b /2 bQM Tĕ`2 ,

Ŀ "B2M [m2 D2 b�+?2 [m2 im iǶ2b pQmû ¨ "�++?mb- �mt +QM+2`ib 2i ¨
iQmi2b bQ`i2b /2 KmbB[m2b- TQm` M2 `B2M /B`2 /2b +?ƾm`b /2 D2mM2b
}HH2b- +2T2M/�Mi +QKK2 BH 2bi #QM- �m KBHB2m /2b #QmBHHQMM2K2Mib
pBQH2Mib /2 H� D2mM2bb2- /2 `2T`2M/`2 ?�H2BM2 [m2H[m27QBb TQm` b2
+QMb�+`2` ¨ .B2m THmb [mǶ¨ GB#2` 2i /2 b2 bQm+B2` /2 b2b T�`2Mib
THmb [m2 /2 H� KmbB[m2- D2 i2 /2K�M/2 /2 p2MB` ¨ K� `2M+QMi`2
/2K�BM K2`+`2/B- ¨ "`Bp2 Ĝ b�Mb �pQB` #m Ĝ 2i- +2 [m2 D2 /Qmi2
7Q`i [m2 im 7�bb2b- b�Mb āi`2 2M `2i�`/X ŀ

�TT�`2KK2Mi- *QMbi�MiBmb /BbbBT�Bi b� pB2 /�Mb H2b TH�BbB`b T`Q+m`ûb T�`
H2 pBM- H2b +QM+2`ib 2i H2b +?�MbQMbX AH b2K#H2 āi`2 H2 Ŀ KQmiQM MQB` ŀ /2 H�
7�KBHH2 �mt v2mt /2 bQM Tĕ`2- [mB H2 `�TT2HH2 72`K2K2Mi ¨ HǶQ`/`2 2i HǶ2t?Q`i2
¨ p2MB` ¨ b� `2M+QMi`2X J�Bb H� `2H�iBQM 2Mi`2 Tĕ`2 2i }Hb M2 /2p�Bi T�b �pQB`
bQmz2`i �m TQBMi /2 `QKT`2 H2 +QMi�+iX SHmb i�`/- iQmi 2M `2bi�Mi �ii�+?û �mt
#B2Mb K�iû`B2Hb- H2 Ŀ }Hb BM/B;M2 ŀ bǶ2bi `�M;û mM T2m 2i 7�Bi �TTQ`i2` �m Tĕ`2
/m ;B#B2` ¨ THmK2X 1M `2iQm`- BH `2ÏQBi mM2 b2HH2 /2 b�M;HB2` ,

Ŀ C2 pQmb `2K2`+B2 TQm` H2b /ûHB+2b [m2 pQmb KǶ�p2x 7�Bi TQ`i2` 2i
D2 pQmb BM7Q`K2 [m2 DǶ�B `2Ïm- /2 HǶmM2 +QKK2 /2 HǶ�mi`2 2bTĕ+2 /2
pQH�iBH2b- H� [m�MiBiû [m2 pQmb �p2x BM/B[mû2X 1i /2 H� KāK2 7�ÏQM-
T�` HǶBMi2`Kû/B�B`2 /2b b2`pBi2m`b [mB MQmb QMi HBp`û +2b /2`MB2`b-
DǶ�B 7�Bi �TTQ`i2` ¨ i� TBûiû mM2 b2HH2 /2 b�M;HB2` TQm` [m2- �HQ`b
[m2 MQmb 72`QMb MQi`2 `2T�b /2b pQH�iBH2b [m2 im MQmb �b 7�Bi TQ`i2`-
iQB- im i2 `�bb�bB2b /ǶmM [m�/`mTĕ/2 /2p2Mm #BTĕ/2X ŀ
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G2 Ŀ [m�/`mTĕ/2 /2p2Mm #BTĕ/2 ŀ ûpQ[m2 � T`BQ`B mM b�M;HB2` +QmTû 2M
/2mtX J�Bb BH b2K#H2 [m2 +2ii2 7Q`KmH�iBQM /2 _m`B+Bmb �BHH2 �m@/2H¨ /ǶmM2
T`û+BbBQM bm` HǶ�TT�`2M+2 /m ;B#B2` 2i [mǶBH bǶ�;Bbb2 /ǶmM2 �HHmbBQM THmb bm#@
iBH2 �mt BMi2`/Bib �HBK2Mi�B`2bX 1M 2z2i- Cû`ƬK2 /û+QMb2BHH�Bi H� pB�M/2 /2b
[m�/`mTĕ/2b 2i /2 +2`i�BMb ;B#B2`b , Ŀ 1i M2 +`QBb T�b [m2 im M2 /QBp2b THmb
K�M;2` /2 pB�M/2- /m KQK2Mi [m2 im `ûT`Qmp2b H2b 7Q`i2b MQm``Bim`2b [m2 bQMi
H2 b�M;HB2`- H2 HBĕp`2- H2 +2`7- 2i �mi`2b �MBK�mt ¨ [m�i`2 T�ii2bX ŀ h`�/BiBQM@
M2HH2K2Mi- QM M2 +H�bb�Bi T�b H2 TQBbbQM 2i H� pQH�BHH2 /�Mb H� KāK2 +�iû;Q`B2
[m2 H2b �mi`2b �MBK�mt +QK2biB#H2b 2i QM M2 H2b +QMbB/û`�Bi T�b 7Q`+ûK2Mi
+QKK2 /2 H� pB�M/2X �BMbB- 2M 2MpQv�Mi mM2 KQBiBû /2 b�M;HB2`- _m`B+Bmb
i`�Mb7Q`K2 H2 [m�/`mTĕ/2 BMi2`/Bi 2M #BTĕ/2 �miQ`BbûX 1M TH�Bb�Mi�Mi- H2 Tĕ`2
�/KQM2bi2 2M+Q`2 ,

Ŀ *2HmB [mB T2Mb2 iQmDQm`b �mt �z�B`2b /m bBĕ+H2 2i b�Mb +2bb2 b2
T`ûQ++mT2 /2b #B2Mb i2``2bi`2b 2bi ¨ Dmbi2 iBi`2 +QKT�`û ¨ HǶ�MBK�H
/2 HǶú+`Bim`2 /BpBM2X ŀ

1M BMpQ[m�Mi mM T�bb�;2 /2b ú+`Bim`2b - _m`B+Bmb i`�MbK2i ¨ bQM }Hb H2
K2bb�;2 , Ŀ im T2mt K�M;2` /m TQ`+- K�Bb M2 i2 +QKTQ`i2 T�b +QKK2 HmB ŀX
AH MǶ2tBbi2 [m2 i`ĕb T2m /2 T�`�HHĕH2b ¨ +2i 2MpQB /2 HǶûpā[m2 /2 GBKQ;2bX G2
/B�+`2 /2 S�pB2- 1MMQ/2- �p�Bi 7�Bi T�`p2MB` �m mB` bT2+i�#BHBb J�tBK2 mM
+�M�`/ T`Bb HQ`b /ǶmM2 +?�bb2 �m 7�m+QMX G2 +H2`+ bQmHB;M2 2tTHB+Bi2K2Mi
[mǶBH �p�Bi 2MpQvû Ŀ mM +�M�`/ mMB[m2 b�+?�Mi [m2 H2 MQK#`2 BKT�B` TH�ŗi ¨
.B2m ŀX LB H� +?�bb2 - MB H� +QMbQKK�iBQM /m pQH�iBH2 M2 /2p�Bi TQb2` T`Q@
#HĕK2 /�Mb H2b KBHB2mt 2++HûbB�biB[m2bX § H� }M /2 b� H2ii`2- 1MMQ/2 2bTû`�Bi
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KāK2 [m2 Ŀ H2 T`ûb2Mi BMbTB`2 HǶ�KQm` /2 H� +?�bi2iû T2`Tûim2HH2 ŀ ¨ bQM
+Q``2bTQM/�MiX 1M P`B2Mi- /�Mb H2 +QMi2ti2 /2b 7āi2b T�b+�H2b- HǶûpā[m2 /2
*ûb�`û2- 6B`Kmb- 2bi H2 /2biBM�i�B`2 /2 Ŀ [m�i`2 T2`/`Bt- UXXXV- H� KQBiBû /ǶmM
+Q+?QM /2 72`K2 /QMi H� i�BHH2- �mi�Mi [m2 HǶQM TmBbb2 2M Dm;2`- T2mi /ûT�bb2`
+2HH2 /ǶmM b�M;HB2` ŀX Jû/B� i`�/BiBQMM2H /2 HǶQTmH2M+2 �HBK2Mi�B`2- H� pB�M/2
MǶûi�Bi T�b mM +�/2�m 7`û[m2Mi +?2x +?`ûiB2MbX G2 ;B#B2` 7�Bb�Bi �TT2H ¨ HǶQiBmK
2i �m Hmt2 /m #�M[m2i +H�bbB[m2- /2b p�H2m`b [mB MǶûi�B2Mi T�b T�`i�;û2b T�`
iQmbX _m`B+Bmb /2 GBKQ;2b M2 /û/�B;M� iQmi27QBb T�b H2b +�/2�mt /2 bQM }Hb-
K�Bb M2 Tmi bǶ2KTā+?2` /2 TH�Bb�Mi2` bm` H� pB2 /2 Ŀ /û#�m+?û ŀ [m2 K2M�Bi
+2 /2`MB2`X GǶûpā[m2 /2 *ûb�`û2 `û+2TiBQMM� H� pB�M/2 �T`ĕb H2 *�`āK2- mM
+�/2�m ;ûMû`2mt- K�Bb �T`ĕb H� Tû`BQ/2 /2 D2ȿM2X a�Mb āi`2 iQi�H2K2Mi T`Q@
?B#û2 /�Mb H2b KBHB2mt 2++HûbB�biB[m2b Ĝ ?Q`b /2b Tû`BQ/2b /Ƕ�#biBM2M+2 Ĝ H�
pB�M/2 M2 pû?B+mH�Bi T�b H2 K2bb�;2 +?`ûiB2M /2 H� K�MBĕ`2 H� THmb ûHû;�Mi2
[mB bQBiX

.�Mb mM2 H2ii`2 /�iû2 /2 H� }M /2b �MMû2b 93y- _m`B+Bmb `2K2`+B2 bQM
7`ĕ`2 GûQMiBmb TQm` mM 2MpQB /2 MQmBi�i2 ?QH2`mK- /2b Hû;mK2b MQmp2�mt
Qm /2b +?Qmt Bbbmb /ǶmM2 MQmp2HH2 `û+QHi2X G2 +?Qm U#`�bbB+� Qm ?QHmbV ûi�Bi
H2 T`Q/mBi +H�bbB[m2 /m D�`/BM , KQ`�H2K2Mi B``ûT`Q+?�#H2- BH ûi�Bi bvMQMvK2
/2 MQm``Bim`2 bBKTH2X aQmb HǶ1KTB`2- QM �bbQ+B�Bi 2M+Q`2 H2b Hû;mK2b 2i Hû@
;mKBM2mb2b ¨ H� 7`m;�HBiû /2 H� pB2 ¨ H� +�KT�;M2 i2HH2 [mǶQM b2 HǶBK�;BM�Bi
TQm` H� _QK2 �`+?�ś[m2X am` +2 KQ/ĕH2- HǶ2KT2`2m` �m;mbi2 b2 MQm``Bbb�Bi
/2 T�BM- /2 +QM+QK#`2 2i /2 b�H�/2 - /2b /2M`û2b KQ/2bi2b 2i 2t2KTH�B`2b
/�Mb H2 `2bT2+i /m KQb K�BQ`mKX PM b�Bi T2m /2 +?Qb2b bm` H2b 7`ĕ`2b /2 _m@
`B+Bmb /2 GBKQ;2b , *2Hbmb pBp�Bi �TT�`2KK2Mi T`ĕb /2 :Qm`/QM- ¨ T`QtBKBiû
Qm T2mi@āi`2 bm` HǶmM /2b /QK�BM2b /2 _m`B+Bmb- 2i 2Mi`2i2M�Bi mM2 `2H�iBQM
�bb2x ûi`QBi2 �p2+ bQM 7`ĕ`2X GûQMiBmb MǶ�TT�`�ŗi [mǶ¨ HǶQ++�bBQM /2 +2i 2M@
pQB /2 Hû;mK2b 2i TQbbû/�Bi- b2K#H2@i@BH- bQM T`QT`2 /QK�BM2 /�Mb H� `û;BQM-
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/m KQBMb mM2 T�`+2HH2 [mB HmB T2`K2ii�Bi /Ƕ2Mi`2i2MB` mM D�`/BM /Ƕ�;`ûK2MiX
�m KQK2Mi /2 H� `û/�+iBQM /2 +2ii2 H2ii`2- BH K2M�Bi mM2 pB2 /2 TûMBi2Mi-
mM2 pQB2 [m2 _m`B+Bmb HǶ2M+Qm`�;2 ¨ TQm`bmBp`2- +�` Ŀ +2HmB [mB T2`bûpû`2`�
Dmb[mǶ¨ H� }M b2`� b�mpû ŀX G2 /Bb+Qm`b pû;ûi�`B2M /2b KBHB2mt �b+ûiB[m2b Ĝ
[mǶBH bQBi T?BHQbQT?B[m2 Qm +?`ûiB2M Ĝ T`2M�Bi H2 +QMi`2@TB2/ /2 H� +ûHû#`�iBQM
/2b `2T�b bQT?BbiB[mûb 2i Hmtm2mtX AH b2K#H2 +Q?û`2Mi /2 `�TT`Q+?2` HǶ2MpQB
/2 Hû;mK2b /2 GûQMiBmb /2 bQM ûi�i /2 TûMBi2MiX § +Ƭiû /2 H� T`Bĕ`2 2i /2b �m@
KƬM2b- H2 D2ȿM2 ûi�Bi H2 KQv2M /2 TûMBi2M+2 [mB BM+�`M�Bi H2 `2MQM+2K2Mi �mt
TH�BbB`b +Q`TQ`2Hb - mM +?QBt �b+ûiB[m2 [m2 GûQMiBmb bQm?�Bi�Bi +QKKmMB[m2`
¨ bQM 7`ĕ`2X S�` �BHH2m`b- H2 iQTQb /2 H� 7`m;�HBiû �HBK2Mi�B`2 2bi bQmp2Mi �bbQ@
+Bû ¨ HǶ�KûM�;2K2Mi 2i ¨ HǶ2Mi`2iB2Mi /ǶmM D�`/BM /Ƕ�;`ûK2MiX GûQMiBmb �p�Bi
iB`û H2b Hû;mK2b /2 bQM T`QT`2 TQi�;2`- mM2 �+iBpBiû [mǶBH T�`i�;2�Bi �p2+ bQM
7`ĕ`2X _m`B+Bmb bǶBMiû`2bb�Bi iQmi T�`iB+mHBĕ`2K2Mi ¨ HǶ?Q`iB+mHim`2X § 6`2/�-
mM T`QT`Bûi�B`2 i2``B2M /2b *ûpĕMM2b- T2mi@āi`2 /ǶQ`B;BM2 ;Qi?B[m2 - BH 7�Bi
T�`p2MB` /2b TH�Mb /2 b�TBMbX AMpBiû T�` 6`2/� bm` bQM /QK�BM2- _m`B+Bmb
�p�Bi Tm v �/KB`2` H2b #QBb 2i H2b ~2m`b �mt 2bb2M+2b p�`Bû2b /2 bQM ?Ƭi2 2i H2b
/2mt ?QKK2b T�`i�;2�B2Mi +2ii2 T�bbBQM +QKKmM2X *2ii2 H2ii`2 ¨ 6`2/� 2bi
+H�bbB[m2K2Mi /�iû2 /Ƕ�p�Mi H� +QMp2`bBQM 2i HǶ2Mi`û2 /�Mb H2 +H2`;û- K�Bb mM2
/�i�iBQM THmb `û+2Mi2 2bi û;�H2K2Mi TH�mbB#H2X 1M 2z2i- ¨ HǶBMbi�` /2 GûQM@
iBmb- HǶ?Q`iB+mHim`2 T�`�ŗi i`�Mb7û`�#H2 ¨ HǶû+?2HH2 /2b p�H2m`b +?`ûiB2MM2bX lM
�mi`2 2MpQB bǶû+�`i2 H�`;2K2Mi /m +2`+H2 7�KBHB�H ,

Ŀ oQi`2 2biBK2 7�Bi /2 MQmb pQb �KBb BMiBK2b- +�` pQmb `2+2p2x �p2+
`2+QMM�Bbb�M+2 +2 [m2 MQmb Qz`QMb pQHQMiB2`b- bǶBH 2bi p`�B [m2 H2
T`ûb2Mi [m2 HǶQM Dm;2 TH�Bb�Mi 2i �;`û�#H2 MǶ2bi T�b +2HmB [mǶ� 7�Bi
p�HQB` bQM BKTQ`i�M+2- K�Bb +2HmB [mǶ� `2+QKK�M/û HǶ�z2+iBQMX
*2H� 7�Bi [m2- TQm` MQmb �+[mBii2` bTQMi�MûK2Mi 2Mp2`b pQmb /2
MQi`2 `2bT2+im2mt ?QKK�;2- MQmb K2iiQMb Dmbi2K2Mi /�Mb +2 [m2
MQmb Qz`QMb +2 [m2 MQmb M2 K2iiQMb T�b /�Mb +2 [m2 MQmb /BbQMbX
�mbbB- �T`ĕb pQmb �pQB` �/`2bbû MQb b�Hmi�iBQMb- DǶ�B T`Bb bm` KQB
/Ƕ2MpQv2` +2Mi TQB`2b ¨ pQi`2 bm#HBKBiû 2i +2Mi �mi`2b ¨ K� }HH2X aB

hB2ix
1KQM/b � SQb+?K�MM
S*"1 9

J�i?Bb2M S*"1 9
1p2`b+?Q`



R9R

T�` ?�b�`/ H2m` b�p2m` pQmb /ûTH�ŗi [m�M/ pQmb H2b ;Qȿi2`2x- 2HH2b
pQmb TH�B`QMi- MQmb 2M bQKK2b bȿ`- 2M +QMbB/û`�iBQM /2 HǶ�z2+iBQM
/2 +2HmB [mB pQmb H2b 7�Bi TQ`i2`X ŀ

_m`B+Bmb 7�Bi �TTQ`i2` /2mt +2Mib TQB`2b ¨ oBii�K2` 2i ¨ bQM ûTQmb2- [mǶBH
�TT2HH2 bQM Ŀ }Hb ŀ 2i b� Ŀ }HH2 ŀ- mM pQ+�#mH�B`2 [mB bm;;ĕ`2 [m2 H2b /2mt �`Bb@
iQ+`�i2b ûi�B2Mi +QMp2`iBb �m +?`BbiB�MBbK2 MB+û2MX AH 2bi TQbbB#H2 [m2 +2ii2
H2ii`2 T`m/2Mi2 �Bi ûiû H� iQmi2 T`2KBĕ`2 �/`2bbû2 ¨ oBii�K2` U¨ bQM 2Mi`û2
2M +?�`;2 \VX _m`B+Bmb iûKQB;M2 /2 bQM �z2+iBQM- [mB HmB �p�Bi `2+QKK�M/û2
HǶ2MpQB /2 +�/2�mtX lM2 /2mtBĕK2 H2ii`2 /2 b�Hmi�iBQM bmBp`�X G� TQB`2 ûi�Bi
mM 7`mBi T2m +?2` 2i /BbTQMB#H2 2M �#QM/�M+2- 2i BH 2bi 2MpBb�;2�#H2 [m2 _m@
`B+Bmb H2b iB2MM2 /2 HǶmM /2 b2b /QK�BM2bX J�Bb TQm`[mQB /QM+ /2b TQB`2b \
.�Mb b2b *QM72bbBQMb- �m;mbiBM `�+QMi2 H2 Tû+?û /ǶmM pQH /2 TQB`2b- +QKKBb
HQ`b[mǶBH ûi�Bi 2M+Q`2 2M7�MiX .�Mb mM �`iB+H2 +QMp�BM+�Mi - .X a?�Mx2`
KQMi`2 [m2 H� 7Q`K2 2i H� bi`m+im`2 /2 +2i ûTBbQ/2 `2MpQB2Mi MQM b2mH2K2Mi ¨
H� :2Mĕb2 UpQH2` /2b 7`mBib 2bi mM Tû+?ûV K�Bb û;�H2K2Mi ¨ mM2 ûTŗi`2 /Ƕ>Q@
`�+2 UH� 7�#H2 /2 HǶ2MM2KB +�H�#`�BbVX G2 +?QBt /2b TQB`2b bǶ2tTHB[m2 T�` H�
#�M�HBiû /ǶmM 7`mBi +QKKmM 2i #QM K�`+?ûX lM pQH /2 TQB`2b bǶBMb+`Bi /QM+
T�`7�Bi2K2Mi /�Mb H2 `ƬH2 /2b T2iBib Tû+?ûb- mM i?ĕK2 +2Mi`�H /2 HǶ�miQ#BQ;`�@
T?B2 /Ƕ�m;mbiBMX AH MǶ2bi T�b BKTQbbB#H2 [m2 _m`B+Bmb 7�bb2 B+B mM2 �HHmbBQM
bm#iBH2 ¨ +2ii2 ƾmp`2 +ûHĕ#`2X a?�Mx2` K2MiBQMM2 HǶûTBbQ/2 /2 _m`B+Bmb /�Mb
bQM �M�Hvb2- K�Bb M2 b2 T`QMQM+2 T�b bm` mM ûp2Mim2H HB2M �p2+ HǶ2ti`�Bi /2b
*QM72bbBQMbX GǶ�TT�`2Mi2 KQ/2biB2 /m +�/2�m b2K#H2 /QM+ āi`2 H2 K2bb�;2
2bb2MiB2H /2 HǶûpā[m2- KāK2 bB HǶQM T2mi H2 `2K2ii`2 [m2H[m2 T2m 2M /Qmi2
+QKTi2 i2Mm H� [m�MiBiû /2 7`mBib �+?2KBMûbX

SH`2 k J�i?Bb2M S*"1 9
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G2b 2MpQBb �HBK2Mi�B`2b /�Mb H� +Q``2bTQM/�M+2 /2 _m`B+Bmb /2 GBKQ;2b
T`ûb2Mi2Mi /2b T�`�HHĕH2b ûpB/2Mib �p2+ H� T`�iB[m2 /2 bQ+B�#BHBiû i`�/BiBQM@
M2HH2- i2HH2 [mǶ2HH2 � Tm āi`2 B/2MiB}û2 TQm` H� }M /m Ao bBĕ+H2X .2 KāK2
M�im`2- H2b Kû/B�b Ŀ �HBK2Mi�B`2b ŀ pû?B+mH�B2Mi mM2 bvK#QHB[m2 iQmi ¨ 7�Bi
+H�bbB[m2 , H2 T`2biB;2 /2b T`Q/mBib K�`BMb b2 `2i`Qmp2 iQmi +QKK2 H� 7`m;�@
HBiû /2b Hû;mK2bX _m`B+Bmb bǶ�/`2bb�Bi �mt K2K#`2b /ǶmM2 bQ+Bûiû `�{Mû2 [mB
ûi�B2Mi +�T�#H2b /Ƕ2M �TT`û+B2` H2 +?�`K2 2i H� i`�/BiBQMX aQM K2bb�;2 �T@
T�`�ŗi Mû�MKQBMb +?`BbiB�MBbû , H2b 2MpQBb bQMi /ûbQ`K�Bb KQiBpûb T�` HǶ�z2+@
iBQM 2i H� #B2Mp2BHH�M+2 /BpBM2X �+im2HH2K2Mi- +2ii2 bm#biBimiBQM T2mi T�`�ŗi`2
bBKTHBbi2- +QKK2 mM �HB#B ¨ mM +QKTQ`i2K2Mi 7�mbb2K2Mi +?`ûiB2MX J�Bb BH
MǶ2M 2bi T�b �BMbBX SQm` HǶûpā[m2 /2 GBKQ;2b- b� K�MBĕ`2 /Ƕ�;B` M2 T`ûb2M@
i�Bi �m+mM2 +QMi`�/B+iBQM 2i 7�B`2 �TT2H �mt p�H2m`b i`�/BiBQMM2HH2b MǶ2t+Hm�Bi
MmHH2K2Mi H� bBM+û`Biû /2 b2b b2MiBK2Mib +?`ûiB2MbX

.�Mb bQM �`iB+H2 Ŀ "Bb?QTb- G2ii2`b- 6�bi- 6QQ/ �M/ 62�bi ŀ /2 kyyR-
.X a?�Mx2` 2bi HǶmM2 /2b b2mH2b ¨ bǶāi`2 BMi2``Q;û2 bm` H� bB;MB}+�iBQM /2b
2MpQBb �HBK2Mi�B`2b /�Mb H2 +QMi2ti2 /2b 7āi2b +?`ûiB2MM2bX �HQ`b [mǶBHb `2@
7mb�B2Mi H2b +�/2�mt 72biB7b i`�/BiBQMM2Hb ¨ +�mb2 /m HB2M ûi`QBi 2Mi`2i2Mm �p2+
H2 +mHi2 T�ś2M- H2b +?`ûiB2Mb /ûp2HQTTĕ`2Mi H2m`b T`QT`2b 7Q`K2b /2 T`ûb2Mib
/2 7āi2b- T�`iB+mHBĕ`2K2Mi ¨ HǶQ++�bBQM /2 S�[m2bX AH MǶ2bi T�b /ûi2`KBM�#H2
bB HǶQz`�M/2 T�b+�H2 T`�iB[mû2 /�Mb H2b +QKKmM�miûb DmBp2b � ûp2Mim2HH2K2Mi
b2`pB /2 KQ/ĕH2- K�Bb H2b +?`ûiB2Mb 2M �p�B2Mi T`Q#�#H2K2Mi +QMM�Bbb�M+2X
G2b +�/2�mt 72biB7b bQMi #B2M �ii2biûb /�Mb H2b +Q``2bTQM/�M+2b i�`/Bp2b bQmb
7Q`K2 /2 H2ii`2b �++QKT�;M�Mi H2b 2MpQBb Qm /2 H2ii`2b /2 `2K2`+B2K2MiX *2b
/2`MBĕ`2b bQMi Mû�MKQBMb ¨ /Bzû`2M+B2` /2b p`�B2b Ŀ H2ii`2b 72bi�H2b ŀ - [mB
�MMQMÏ�B2Mi �mt +QKKmM�miûb +?`ûiB2MM2b H� /�i2 /2 H� 7āi2 /2 S�[m2bX
*2b +Qm`i2b KBbbBp2b bQMi /2p2Mmb mM2 7Q`K2 /2 TQHBi2bb2 2Mi`2 ûpā[m2b- Qm
2Mi`2 ûpā[m2b 2i H�ś+b- 2i b2 `ûbmK�B2Mi bBKTH2K2Mi ¨ HǶû+?�M;2 /2 #QMb pƾmt
¨ HǶQ++�bBQM /2 H� 7āi2X *Ƕ2bi mM2 7Q`K2 THmb ûH�#Q`û2 /2 H2ii`2 72bi�H2 /QMi

a?�Mx2`
aimB#2`
a?�Mx2`
"`QF EȽHx2` w2Hx2`

aimB#2`
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BH b2`� [m2biBQM B+B , H� H2ii`2 72bi�H2 �++QKT�;Mû2 /ǶmM +�/2�m +mHBM�B`2 [m2
HǶQM `2i`Qmp2 /�Mb H2 +Q`Tmb ûTBbiQH�B`2 /Ƕ�pBi /2 oB2MM2X

�H+BKmb 1+/B+Bmb �pBimb �TT�`i2M�Bi ¨ HǶmM2 /2b 7�KBHH2b bûM�iQ`B�H2b H2b
THmb T`2biB;B2mb2b /2 bQM i2KTbX S�` b� Kĕ`2- T`Q#�#H2K2Mi H� bƾm` /2
aB/QBM2 �TQHHBM�B`2- BH ûi�Bi �TT�`2Miû ¨ HǶBHHmbi`2 7�KBHH2 /2b �TQHHBM�`2b-
+QKK2 H2 bm;;ĕ`2Mi �mbbB b2b i`B� MQKBM�X AH 2Mi`2i2M�Bi mM2 `2H�iBQM ûi`QBi2
�p2+ bQM +QmbBM ;2`K�BM �TQHHBM�`Bb- H2 }Hb /2 aB/QBM2X aQM Tĕ`2 >2bv+?mb
UQm AbB+BmbV- mB` b2M�iQ`B�2 /B;MBi�iBb �p�Bi 2M/Qbbû /ǶBKTQ`i�Mi2b 7QM+iBQMb
Tm#HB[m2b �p�Mi /Ƕāi`2 ûHm �m bBĕ;2 ûTBb+QT�H /2 oB2MM2X �pBi �p�Bi `2Ïm H2
#�TiāK2 /2 bQM Tĕ`2 bTB`Bim2H- HǶûpā[m2 J�K2`imb U98R \@9d9V- �m[m2H bm+@
+û/� [m2H[m2b �MMû2b THmb i�`/ bQM Tĕ`2- TmBb- �p�Mi 9N9- T2mi@āi`2 2M 9NR-
�pBi HmB@KāK2X S2M/�Mi bQM ûTBb+QT�i- BH ƾmp`2 TQm` mM2 K2BHH2m`2 2Mi2Mi2
2Mi`2 H2 `Qv�mK2 #m`;QM/2 �`B2M 2i HǶú;HBb2 `QK�BM2- 2i �KĕM2 H2 `QB aB;Bb@
KQM/ ¨ b2 +QMp2`iB` �m +�i?QHB+BbK2 U8ReVX aQM `ƬH2 TQHBiB[m2 K�Bb û;�H2K2Mi
bQM �+iBpBiû HBiiû`�B`2 Ĝ BH `û/B;2� MQi�KK2Mi H2 .2 bTB`Bi�HBb ?BbiQ`B�2 ;2biBb-
mM2 ûTQTû2 #B#HB[m2- mM2 bû`B2 /Ƕ?QKûHB2b 2i /2 TQĕK2b Ĝ QMi +QMi`B#mû ¨ b�
TQbiû`BiûX �BMbB- H2 T2`bQMM�;2 /Ƕ�pBi /2 oB2MM2 MǶ� T�b ûiû Mû;HB;û T�` H�
`2+?2`+?2 +QKK2 bQM +QHHĕ;m2 _m`B+Bmb /2 GBKQ;2bX

�pBi /2 oB2MM2 2Mi`2i2M�Bi mM2 +Q``2bTQM/�M+2 �bbB/m2 �p2+ bQM 7`ĕ`2
�TQHHBM�B`2- ûHm ûpā[m2 /2 o�H2M+2 ¨ H� }M /2 H� /û+2MMB2 9NyX § HǶQ++�bBQM
/ǶmM2 7āi2- �pBi û+`Bi ¨ bQM 7`ĕ`2 ,

Ŀ �mBimb 2TBb+QTmb �TQHHBM�`B 2TBb+QTQX
L2 72biBmBi�iB Q++m``2`2K- M2+2bbBi�b Q#biBiBi , mi KB?B 72biBmB@
i�b Q++m``2`2i- ?mK�MBi�b T`Q+m`�mBiX a+`B#BiBb 2`;Q BM/2mQiBQM2K
K2�K K�`BMBb mQb +QTBBb mHimK Bbb2X .B;MmK b+BHB+2i ;2Mmb bmT@
THB+BB- [mQ/ M2 7�+B�i +mK /2bB/2`BQ ;mH�2 +QM~B+imK 5 a�iBb mQ#Bb
T`�2b2Mi�`B +mT2`2K- bB MQM i�HBi2` TmMB`2iBb �#b2Mi2bX oiBM�K
+2Mbm`�2 m2bi`�2 BM +QMimK�+2K TQ2M� MQM /2bBM�iX LB?BH K�;Bb
iBK2Q- [m�K [mQ/ K2 Bm#2iBb BM TQbi2`mK MBH m2`2`B c BM/mH;2MiB�K
BHHB- [mB `Q;�m2`Bi- /�i2 c +mB �m�`B 2bb2 mQHm2`BiBb- B;MQb+Bi2 c +2i2@
`mK K2 [m�HBi�i2K /Bbi`B+iBQMBb 2tT2`i�K Qz2Mb�K K�;Bb m2bi`�K
+QMbi�i /2bB/2`�`2 [m�K m2MB�KX .2 +2i2`Q Q`�iBQMB#mb m2bi`Bb i`B@
#m�i /2mb MQbi2`- mi- [mB 72biBmBi�iBb ?mBmb T`�2b2MiB �MMQ Q{+BBb

a?�Mx2` � qQQ/ SH`2 k
S*"1 9 qQQ/
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[m� /2HB+BBb �/7mB- BM i2KTQ`2 7mim`Q m2bi`Bb K2 Q`�iBQMB#mb 2z2+im
MQM bBKBHB T`�2b2Mi2iBb 2i- +mK `2/B2`Q- b2m2`Bi�i2 bBKBHB �#b2M@
i�bb2 +`2/�iBbX P+iQ T�Hmbi`2b [mBb[mBHB�b 2i /mQ T�`B� bQH2�`mK-
[m�2 /2MiB#mb K�+2`2iBb- �HB[m�i2Mmb +QKKQimb- MQM i�K2M 2t
BMi2;`Q K�HmK T`Q K�HQ `2//2Mb /B`2tBX ŀ

�TQHHBM�B`2 �p�Bi BMpBiû �pBi ¨ mM2 72biBmBi�b �MMm2HH2 /�Mb b� pBHH2 ûTBb@
+QT�H2X *QKK2 HǶûpā[m2 /2 oB2MM2 K�M[m2 /Ƕv �bbBbi2`- �TQHHBM�B`2 b2 TH�BMi
/m K�M[m2 /Ƕû;�`/b UBMQ{+BQbBi�bV /2 +2 /2`MB2` 2i 72BMi /2 H2 TmMB` 2M HmB
�/`2bb�Mi /2b +QTBBb K�`BMBbX J�Bb +2b Ŀ i`QmT2b ŀ U+QTB�V bQMi 2M 7�Bi /2b
T`Q/mBib U+QTB�V /2 H� K2` 5 �p2+ H2 KāK2 b2Mb /2 HǶ?mKQm`- �pBi `ûTQM/
¨ �TQHHBM�B`2 , bB H2 7`ĕ`2 TmMBi bQM K�M[m2 /2 `2bT2+i /2 i2HH2 7�ÏQM- BH M2
pB2M/`�Bi THmb HmB `2M/`2 pBbBi2 �}M /2 T`Q}i2` 2M+Q`2 /2 +2ii2 Ŀ �;`û�#H2 iQ`@
im`2 ŀX ZmǶ�TQHHBM�B`2 MǶ�``āi2 T�b /2 +?�iB2` b2b Qz2Mb2m`b /2 +2ii2 K�MBĕ`2 5
1M `2iQm`- �pBi 2MpQB2 ?mBi Ŀ #�H�vm`2b /2 K2` ŀ UT�Hmbi`2b [mBb[mBHH�bV 2i
/2mt T�B`2b /2 bQH2bX G� M�im`2 /2 H� 7āi2 ¨ o�H2M+2 MǶ2bi T�b T`û+Bbû2 2i HǶQM
M2 T2mi [m2 bTû+mH2` , +QKK2 2HH2 2bi �MMm2HH2- HǶ�MMBp2`b�B`2 /ǶmM b�BMi 2bi
�mbbB T`Q#�#H2 [m2 H� 7āi2 /2 LQďH Qm /2 S�[m2bX G2 /2pQB` �p�Bi +QMi`�BMi

a?�Mx2` � qQQ/
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�pBi ¨ `27mb2` HǶBMpBi�iBQM- T2mi@āi`2 +ûHû#`�Bi@BH H2b HBim`;B2b /�Mb b� T`QT`2
pBHH2 ûTBb+QT�H2X

.Ƕ�mi`2b H2ii`2b 72bi�H2b �ivTB[m2b 2i i2BMiû2b /Ƕ?mKQm` bQMi �/`2bbû2b
T�` �pBi ¨ bQM +QHHĕ;m2 J�tBK2 /2 :2Mĕp2X lM ;`QmT2 /2 i`QBb H2ii`2b 2bi
¨ T`2M/`2 2M +QMbB/û`�iBQM , HǶ2TBbimH� ee 2bi mM2 +Qm`i2 H2ii`2 /2 `2K2`+B2@
K2Mi TQm` /2b T`QpBbBQMb /2 #Qm+?2 2MpQvû2b T�` J�tBK2 c H� /2mtBĕK2-
HǶ2TBbiX d9- �ii2bi2 mM 2MpQB /2 TQBbbQM 2i /2 pBM T�` HǶûpā[m2 /2 :2Mĕp2 2i
/QMM2 HǶQ++�bBQM ¨ mM2 `û~2tBQM +QKB[m2 /Ƕ�pBi bm` H� ;Qm`K�M/Bb2 /m TQ`@
i2m` /2b /ûHB+�i2bb2b c H� /2`MBĕ`2- HǶ2TBbiX 3e- 2bi mM2 ûi`�M;2 b�iB`2 /ǶmM2
H2ii`2 72bi�H2 �#Q`/�Mi 2M+Q`2 H2b i?ĕK2b /2 H� MQm``Bim`2 2i /2 H� ;HQmiQMM2@
`B2X GǶ2TBbiX d9 2bi H� T`2KBĕ`2 H2ii`2 ¨ i`�Bi2` /2 H� [m2biBQM /2 H� T`Bp�iBQM
�HBK2Mi�B`2 ,

Ŀ �mBimb 2TBb+QTmb J�tBKQ 2TBb+QTQX
Zm�MimK �/ BM72`MmK bT2+i�i 2i }M2K- �HB[m�MimHBb +Q`Tmb+m@
HB mB`B#mb mB;2Q- �MtBmb i�K2M- [mQ/ /2 /QKMQ }HBQ m2bi`Q m2H
�#bQHmiBQM2 +QHHQ[mBB MBH �;MQb+Q- [mB� M2+ 2Q HQ+Q 7m2`BK- mi +Q@
;MQb+2`2 TQimBbb2KX L�K KQM�bi2`BBb :`BM2b+2MbB#mb Q++mT�imb
�HB[m�K/Bm B�K ?�#Bi�+mHQ +BmBi�iBb �#b2MiQX aB[mB/2K /2HB+B�2-
[m�b /B;M�iBQM2 bQHBi� /B`2tBbiBb- BM BiBM2`2 K2 2i �/?m+ �# m`#2
`2KQiBmb TQbBimK `2T2`2`mMiX Zm�b [m2- [mQ/ KmHiBTHB+Bi2` KB`Q`-
b2`mmb m2bi2` G2QMB�Mmb KmHimK ;2K2Mb- KBMBKmK bmK2Mb- �mB@
/Q [mB/2K- b2/ m�+mQ m2Mi`2 i`�MbKBbBi , Tmi�bb2b 2mHQ;B�b m2bi`�b
i2M�+B +Q`mQ`mK `Qbi`Q �/ >2HB�2 T�bimK T�`mmHBb mM;mB#mb 2t@
?B#2`B c �/2Q Q# BMbmHi�iBQM2K K2�K BM mQb BmbiBmb 2t+Bi�M/�K
KBbBi 2bm`B2Mb- [mQ/ mQ`�`2 MQM TQimBi +QM+mTBb+2MbX o2HH2K MmM+
b+B`2- [mB/ T`QbBi- ;mH�2 T2+mHB�`Bb 7�KmHB bB bim/2iBb- +mB M2 /�i�b
� /2Q mQ#Bb[m2 2TmH�b /2 Q`2 m2H �MBKmb `�T2`2i- QTi�#BHBb �#@
b2Mi�M/B +�mb� K2 `�TBiX *2i2`mK /2 `2+2MiB#mb [mB� T`�2+BTBiBb-
2i K2�b T�`i2b +2/Q 2i KmHiBTHB+Q bm�bX oi�im` T�i2`�`mK +�T�+B@
i�i2 T`Q +mTBb c �ii2`�i H�#`Bb }�H�b- [m�b +B`+mK/2i TBii�+BQ`mK
/2MbBi�i2 T`Q +B`+mHBbX L�K +m`�#Q 2;Q [mQ[m2- [mQ/ 2mK m2HH2
+Q;MQb+Q- [mQ- +mK bBKBH2 �HB[mB/ /2 m2bi`� #2M2/B+iBQM2 2`m2`Q-

S*"1 9
a?�Mx2` � qQQ/

a?�Mx2` � qQQ/
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�/ KmHiBTHB+�M/�b `2+2Mi2b ;mH�2 +�H2MiB bB MQM 2t+Q;Bi�im` KQ/mb
BM +�HB+B#mb- TQM�im` BM TBb+B#mbX ŀ

J�tBK2 /2 :2Mĕp2 �p�Bi 7�Bi T�`p2MB` ¨ �pBi /2b +�/2�mt �HBK2Mi�B`2b
T�` HǶBMi2`Kû/B�B`2 /m K2bb�;2` GûQMB�MmbX �pBi bǶûi�Bi �#b2Miû /2 oB2MM2
TQm` pBbBi2` H2 KQM�biĕ`2 /2 :`B;Mv- T2mi@āi`2 TQm` v 2z2+im2` mM2 `2i`�Bi2
KQM�biB[m2X am` H2 +?2KBM /m `2iQm`- BH 2bi BMi2`+2Tiû T�` GûQMB�Mmb [mB-
;Qm`K�M/ 2i �z�Kû- �p�Bi ûiû 7Q`i i2Miû /2 /ûpQ`2` H2 TQBbbQM 2i H2 pBM [mǶBH
i`�MbTQ`i�BiX J�Bb �pBi M2 TQmp�Bi +QMbQKK2` H2b K2ib- 2MpQvûb T�` bQM +Q`@
`2bTQM/�Mi- KāK2 bǶBH H2b /ûbB`�Bi /ûb2bTû`ûK2MiX a2 +QKT�`�Mi �m T`QT?ĕi2
úHB2 /�Mb H2 /ûb2`i - �pBi 7�Bi �HHmbBQM �m D2ȿM2 [m2 H2b /2mt +Q``2bTQM/�Mib
bǶûi�B2Mi BKTQbû ¨ H� p2BHH2 /2 S�[m2bX G2 TQ`i2m` /2b +�/2�mt 2bi 2MbmBi2
pB+iBK2 /2 KQ[m2`B2b `2H�iBp2b ¨ b� ;HQmiQMM2`B2X 1M}M- bmBp�Mi H2b BMbi`m+@
iBQMb /2 J�tBK2- �pBi �#�M/QMM2`� H2 pBM �m ;Qm`K�M/ GûQMB�Mmb TQm` H2
bQmH�;2` /2b T2BM2b /m pQv�;2- K�Bb BH p2BHH2`� ¨ 2M HBKBi2` H� +QMbQKK�iBQMX

.2b �HHmbBQMb �m D2ȿM2 2i mM �TT2H ¨ H� KQ/û`�iBQM �HBK2Mi�B`2 `2bbQ`i2Mi
û;�H2K2Mi /ǶmM2 H2ii`2 �++QKT�;M�Mi mM 2MpQB /2 TQBbbQMb /Ƕ�pBi ¨ *2`2iBmb-
mM H�ś+ ¨ H� +Qm` `Qv�H2 /2 *?�HQMX am` H2 iQM /2 H� TH�Bb�Mi2`B2- �pBi �++mb2
bQM +Q``2bTQM/�Mi /2 b2 `2KTHB` H� T�Mb2 /2 TQBbbQMb /ûHB+�ib /2 H� a�ƬM2 �HQ`b

a?�Mx2` � qQQ/

a?�Mx2` � qQQ/
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[m2 HmB@KāK2 /QBi b2 `�#�ii`2 bm` H2b K�B;`2b bTû+BK2Mb /2 HǶAbĕ`2- /QMi BH HmB
7�Bi �HQ`b +�/2�mX AH HmB bm;;ĕ`2 /2 KQ/û`2` bQM �TTûiBi 2i bB *2`2iBmb M2 pB2Mi
T�b HmB `2M/`2 pBbBi2- �pBi T`2M/`� b� Ŀ `2p�M+?2 ŀ 2M HmB 2MpQv�Mi 2M+Q`2 +2b
TQBbbQMb /2 `û;BK2X A`QMB[m2K2Mi- BH HmB +QMb2BHH2 2M+Q`2 /ǶQmp`B` H2 +�/2�m
b2mH2K2Mi bǶBH b2 i`Qmp2 ¨ *?�HQM ¨ HǶ�``Bpû2 /m K2bb�;2` c bǶBH 2bi 2M pQv�;2-
[mǶBH ûpBi2 H2 T�[m2i 2M `2Mi`�Mi Ĝ H2 TQBbbQM �p�`Bû b2MiB`� K�mp�Bb /ǶB+B H¨ 5
G� `2H�iBQM 2Mi`2 *2`2iBmb 2i �pBi 2bi ûKBM2KK2Mi +Q`/B�H2- bBMQM HǶûpā[m2
M2 b2 T2`K2ii`�Bi T�b /2 7Q`KmH2` /�Mb +2ii2 H2ii`2 mM2 TH�Bb�Mi2`B2 7`ƬH�Mi
H� Tmû`BHBiûX G� /2`MBĕ`2 ûTŗi`2 /m ;`QmT2 /2 H2ii`2b �/`2bbû2b ¨ J�tBK2
/2 :2Mĕp2 bm`2M+?û`Bi H� +QKû/B2 2i �#Q`/2 /ǶmM ƾBH KQ[m2m` H2 i?ĕK2 /2
7`m;�HBiû 2i /m D2ȿM2 ,

Ŀ G2QMB�Mmb �`+?B/B�+QMmb mX bX a�T�m/QX
GB+2i TQKT�K +QMmBmBB T`BM+BT�HBb K�`BMBb /2HB+BBb i2``2bi`B#mb[m2
7mH;2Mi2K Hm+mH2MiQ b2`KQM2 /2b+`BTb2`Bb- BM +mM+i� /2+H�`�`B �KQ@
`2K +QMbm2imK 2biX a2+m`mb 2MBK i�HBi2` `2+Bi�b- TQbi[m�K /�i�K
iB#B K�i2`B�K MQM m2`bB#mb- b2/ /2MiB#mb 2tT2/BbiB- +mK BM mMQ
T`�M/BQ- [mQ/ mBt /mQ #m`/QMmK i2`;� /2imH2`�Mi- mMmb m2Mi2` BM@
+HmbBi- +mK BMT2tmK M2;H2;2Mb +`BM2K �HmmK MBKB2i�i2 +QM+`2i�K
T2+iBMB#mb T2tmBbiBX ZmQ/ HB+2i �/ BMbmHi�M/mK KB?B 2t�;;2`�bb2 i2
T�i2�i- 2;Q i�K2M +QMbi�Mi2` �{`KQ MmHHmK bBKBH2K MQbi`B- bBm2
2bm`B�i BHH2 b2m +QK2/�i- #2�imK K2`BiQ MmM+mT�`BX L�K mi /2
T`BKQ- [mQ/ 2tTQbmBbiB- 72`+mHQ +QHHQ[m�Km`- T�`mmK iB#B TQ2M�2
;2Mmb Tmi�#�b �|B+imK- [mQ/ �TT2iBimK BMi2`BQ`B#mb BM?B�Mi2K
/2mQ`�#BHB i2;KBM2 T�mmb BbB+BQ +QM+Hmbmb 2t+Hm/Bi 2i `2T2/�Mb �+@
+2MbBb 7�m+B#mb ;mH� �HB[m�MimH� i2KTQ`Bb KQ`� bm# /Q+iB BM+BbQ`Bb
T2T2M/Bi �`#Bi`BQX aB+[m2 7�+imK 2bi- mi #B#2M/Q +B#Qb- TQ+mH� `m@
KBM�M/Q- T`BK�K T`�M/BB T�`i2K 2bm`B2Mb [m2`2HBb- K2/B2i�i2K
+QK2/2Mb `�TBMBb- mHiBK�K b�im` H�+`BKBb (XXX) Q++mT�iBQM2 M2+ iB#B
/Bt2`BK T`Q7mBbb2- [mQ/ /27mB , m2H MQ#Bb- [m�MimHmK 2mK[m2 iB#B
bmT2`7mBi- QKMB#mb b�iBb72+BiX L�K +mK im BM i�Mi� +QMmBmBB #2�iB@
im/BM2 /2HB+B�imb K�tBK2- i�`/BbbBK2 b�iB�imb mBt i2 TQbbBb T`Q#�`2
72HB+2K , [mB/ /2 K2 KBb2`Q +2Mb2�b- BMi2``Q;�`2 T`�2bmKQ- [mB
�/ `2;�HBb K2Mb�2 �#mM/�MiB�K MQM T2`KBiiQ` 2i BM 2++H2bB�biB+�2

a?�Mx2`
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7`m;�HBi�i2 MQM b�im`Q` c [mB bm# ?QMQ`Bb MQKBM2 +mbiQ/B�2 K�M@
+BT�imb- [m�bB �/ T`BK�K mQ+�imb 2i � K2HBQ`2 T`�2m2Mimb- M2
TQbbBK 7m;2`2- B�+2`2 +QKT2HHQ` c BKTH2Q` QH2`B#mb 2i BM~Q` M�TBb-
�#mM/Q H2;mKBMB#mb- b2/ [m�2 i2HHmb- MQM TQMimb 2KBbBiX AMi2` ?�2+
[m�HB� 7m2`BMi #QM�2 K2KQ`B�2 [mQM/�K Qbi`2�- M2+ `2+Q`/Q`X aB
KQ/B+mK [mB/ m�b+mHQ mMQ KBMBKQ b2KBTH2MQ mBMB T�HH2MiBb �T@
TQMBim`- 2i ?B+ KQ/mb m2H `2;mH� +mbiQ/Bim`X UXXXV ŀ

*2ii2 H2ii`2 2bi û+`Bi2 T�` �pBi bQmb H2 Tb2m/QMvK2 Ŀ GûQMB�Mmb ŀ- H2 MQK
/m ;Qm`K�M/ b2`pBi2m` /2 HǶ2TBbimH� d9- +QKK2 H2 bm;;ĕ`2 mM2 ;HQb2 �DQmiû2 ¨
HǶmM /2b K�Mmb+`BibX GǶûTBbiQHB2` v �++mb2 mM +2`i�BM a�T�m/mb /2 bǶāi`2 ;�pû
¨ HǶQ++�bBQM /ǶmM #�M[m2i Qz2`i T�` Ŀ MQi`2 a2B;M2m` ŀ- T`Q#�#H2K2Mi H2 `QB
/2b "m`;QM/2b- aB;BbKQM/- K2MiBQMMû û;�H2K2Mi /�Mb H� H2ii`2 d9 U/QKMmb
}HBmb m2bi2`VX �pBi@GûQMB�Mmb- BMpBiû �mt 72biBpBiûb- MǶ�p�Bi T�b ûiû 2M K2bm`2
/Ƕv �bbBbi2`X a�T�m/mb- HmB- ûi�Bi T`ûb2Mi 2i- bmBi2 �m #�M[m2i- BH 2M 2MpQB2

a?�Mx2` � qQQ/
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mM2 /2b+`BTiBQM ¨ �pBi@GûQMB�MmbX om H2 +QMi2ti2- BH 2bi TH�mbB#H2 [m2 a�T�m@
/mb �Bi û;�H2K2Mi ûiû mM bm`MQK , +QKK2 aB;BbKQM/ bBû;2�Bi `û;mHBĕ`2K2Mi
¨ :2Mĕp2- HǶûpā[m2 J�tBK2 �p�Bi #B2M Tm āi`2 HǶmM /2b +QMpBp2bX .2 THmb- a�@
T�m/mb /û`Bp2 /2 a�T�m/B�- [mB /ûbB;M2 H� `û;BQM 2Mi`2 L2m+?�i2H 2i :2Mĕp2X

G� H2ii`2 3e +QMbiBim2 H� `ûTQMb2 p2tû2 /Ƕ�pBi@GûQMB�Mmb- `ûTHB[m�Mi [m2
a�T�m/mb TQmp�Bi b�Mb ?ûbBi�iBQM /û+`B`2 iQmi +2 [mǶBH �p�Bi K�M;û- +�`-
+QKK2 iQmi �p�Bi ûiû /ûpQ`û2- BH MǶ� THmb ¨ +`�BM/`2 /2 /2pQB` T�`i�;2` H2b
TH�ib �p2+ bQM �KBX J�Bb T2`bQMM2 MǶ2bi D�K�Bb ?2m`2mt /2 bQM bQ`i- [mǶQM
7�bb2 #QK#�M+2 Qm [mǶQM D2ȿM2X 1M 2z2i- /Ƕ�T`ĕb GûQMB�Mmb- H2 #�M[m2i MǶ�m@
`�Bi ûiû [mǶmM2 bm++2bbBQM /2 7`mbi`�iBQMb , a�T�m/mb b2 TH�BMi /ĕb H2 /û#mi
/m `2T�b +�` BH 2bi �bbQBzû- TmBb- �z�Kû- BH b�HBp2 /2b ?2m`2b 2M �ii2M/�Mi
H2b K2ib UMQi�KK2Mi H2 T�QM 7�`+BV 2i- TQm` }MB`- BH pQKBi �T`ĕb �pQB` i`QT
K�M;û 5 AH �#�M/QMM2`� 2M Qmi`2 /2b `2bi2b bB BKTQ`i�Mib [mǶBHb �m`�B2Mi Tm
`�bb�bB2` HǶ2Mb2K#H2 /2b +QMpBp2bX § HǶBMp2`b2- GûQM�MBmb Ĝ@ T�mp`2 /2 HmB Ĝ@
2tTHB[m2 [mǶBH � 7Q`i K�H K�M;û- bB K�H [mǶBH M2 b2 `�TT2HH2 KāK2 THmb H2 ;Qȿi
/2b ?mŗi`2bX G� i�#H2 ¨ H�[m2HH2 BH ûi�Bi +QMpBû ûi�Mi pû;ûi�`B2MM2- BH /QBi b2
+QMi2Mi2` /2 Hû;mK2b- 7`mBib /2 H� i2``2- #B2M 2Mi2M/m- 2i MQM T�b /2 H� K2`X
JāK2 H� +QMbQKK�iBQM /m pBM v 2bi HBKBiû2 5 AH 2bi #B2M TQbbB#H2 [m2 H2 p`�B
GûQMB�Mmb- H2 K2bb�;2` /2 J�tBK2 /2 :2Mĕp2- b2 bQBi 2M+Q`2 i`Qmpû ¨ oB2MM2
+?2x �pBi Ĝ [mB �p�Bi û+`Bi H� H2ii`2 2M bQM MQK Ĝ 2i [mǶBH �Bi /ȿ b2 THB2` �mt
`ĕ;H2b �HBK2Mi�B`2b /2 bQM ?Ƭi2X AH i2`KBM2 b� H2ii`2 2M /2K�M/�Mi [m2 HǶQM
M2 pB2MM2 T�b i`Qm#H2` b� bQmz`�M+2- K�Bb [mǶQM HmB T`Q+m`2 mM2 BMpBi�iBQM
TQm` mM T`Q+?�BM #�M[m2i `Qv�H- 2M HǶ�#b2M+2 /2 a�T�m/mb 5

*2b H2ii`2b ûTBb+QT�H2b �v�Mi TQm` i?ĕK2 H� MQm``Bim`2 bǶ�TTmv�B2Mi bm`
mM2 HQM;m2 i`�/BiBQM HBiiû`�B`2X G� ;HQmiQMM2`B2 /m T�`�bBi2- mM i?ĕK2 /QKB@
M�Mi /2 H� +QKû/B2 2i /2 H� b�iB`2- 2bi Dmti�TQbû2 ¨ HǶQTTQbBiBQM 2Mi`2 2t+ĕb
�HBK2Mi�B`2 UpB�M/2b 2i TQBbbQMbV 2i 7`m;�HBiû i`�/BiBQMM2HH2 /m T�vb�M UHû@
;mK2bV- mM iQTQb [m2 HǶQM `2i`Qmp2 /ûD¨ +?2x >Q`�+2X G2 T�`�bBi2 ;`Qi2b[m2
/Ƕ�pBi i`Qmp2 bQM û;�H +?2x aB/QBM2 �TQHHBM�B`2- [mB 2t?Q`i2 bQM }Hb ¨ K2M2`
mM2 pB2 +?�bi2 2i HmB +QMb2BHH2 /ǶûpBi2` H� +QKT�;MB2 /2 p�m`B2Mb- i2H :M�@
i?QM- /QMi BH #`Qbb2 H2 TQ`i`�BiX :M�i?QM 2bi mM ;QBM7`2 �p�`2 2i Q#b+ĕM2- [mB
b2 MQm``Bi T`BM+BT�H2K2Mi ¨ H� i�#H2 /Ƕ�mi`mB 2i pQH2 2M+Q`2 H2b `2bi2b TQm`

S*"1 9 S*"1 9 a?�Mx2` � qQQ/
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+QMbiBim2` /2b T`QpBbBQMbX AH D2ȿM2 HQ`b[mǶBH MǶ2bi T�b BMpBiû ¨ /ŗM2`X aQM
+QKTQ`i2K2Mi �m #�M[m2i 2bi /ûTHQ`�#H2 , BH bǶû+?�mz2 bB H2b TH�ib b2 7QMi
�ii2M/`2- BH ;ûKBi bǶBH 2bi `�bb�bBû iQmi /2 bmBi2- BH b2 TH�BMi HQ`b[mǶBH � bQB7 2i
pQKBi HQ`b[mǶBH 2bi Bp`2X *2ii2 /2b+`BTiBQM /2 aB/QBM2 7�Bi +H�B`2K2Mi û+?Q ¨
+2HH2 /Ƕ�pBi [mB 2t�;û`�Bi 2M+Q`2 /�p�Mi�;2 H2 +QKTQ`i2K2Mi /2 a�T�m/mbX
GǶQTTQbBiBQM 2Mi`2 H2 Hmt2 /m #�M[m2i 2i HǶ�HBK2Mi�iBQM 7`m;�H2- KQiBpû2 T�`
mM �b+ûiBbK2 T?BHQbQT?B[m2 UbiQś+BbK2V Qm `2HB;B2mt- MǶ2bi T�b mM2 BMp2MiBQM
/2 HǶ�MiB[mBiû i�`/Bp2X 1M 2z2i- H2 KQiB7 /2 HǶ�#biBM2M+2 2bi T`Q7QM/ûK2Mi
�M+`û /�Mb H� i`�/BiBQM +H�bbB[m2X J�Bb [mǶ2M 2bi@BH /2 H� `û�HBiû [mB b2 +�+?2
/2``Bĕ`2 H� HBiiû`�im`2 \ G2b `2MpQBb HBiiû`�B`2b �m T�bbû MǶBKTHB[m2Mi T�b TQm`
�mi�Mi [m2 H2b +�/2�mt /2 TQBbbQMb MǶ�B2Mi T�b 2tBbiû /�Mb H� `û�HBiûX 1M
2z2i- H2b T`ûb2Mib TQm` H� 7āi2 S�[m2b MǶûi�B2Mi T�b BM?�#Bim2Hb- KāK2 bB H2b
bQm`+2b MǶ2M QMi T�b +QMb2`pû mM MQK#`2 /2 K2MiBQMb bB;MB}+�iB7X 1M +QKTHû@
K2Mi �mt H2ii`2b /ûD¨ +Biû2b- BH 2tBbi2 [m2H[m2b 2t2KTH2b Q`B2Mi�mt , :`û;QB`2
/2 L�xB�Mx2 `2ÏQBi /2b +�/2�mt ¨ HǶQ++�bBQM /2 7āi2b - "�bBH2 /2 *ûb�`û2
Q#iBMi /2b T`Q/mBib /m SQMi /m +?Q`ûpā[m2 hBKQi?û2 2i bQM bm++2bb2m` 6B`@
Kmb 7mi H2 /2biBM�i�B`2 /2 TQBbbQMb- �m KQBMb mM2 7QBb ¨ HǶQ++�bBQM /2 S�[m2bX
GǶûpā[m2 �+�+BQb /2 JûHBiĕM2 Qz`2 ¨ +2 /2`MB2` mM TQBbbQM Ŀ /ǶmM2 i2HH2 ;`Qb@
b2m` [m2 b� i�BHH2 bm`T�bb�Bi +2HH2 /2b TQBbbQMb /2 K2` 2i [mǶBH bmb+Bi� /�Mb
(H�) +Biû HǶ�/KB`�iBQM /2 iQmb ŀ Ĝ /2b +`Biĕ`2b /2 [m�HBiû iQmi ¨ 7�Bi +H�b@
bB[m2bX lM �mi`2 �MBK�H 2bi /û+`Bi +QKK2 Ŀ B/û�H TQm` MQi`2 #�M[m2i UXXXV-
mM2 pB+iBK2 T`QTB+2 ([mB) � 7�Bi iQmi H2 `2T�b ;`�+2 ¨ H� [m�MiBiû /2b b�m+2b
�TT`QT`Bû2b ŀX G2b `2bi2b /m `2T�b /2 6B`Kmb bQMi /Bbi`B#mûb �mt T�mp`2bX
.�Mb H� #BQ;`�T?B2 /2 amHTB+2 aûpĕ`2- J�`iBM /2 hQm`b �p�Bi �mbbB HǶ?�#Bim/2
/2 K�M;2` /m TQBbbQM H2 DQm` /2 S�[m2bX G2 TQBbbQM +QMbiBim�Bi #B2M mM
TH�i /2 7āi2 TQm` H2b +?`ûiB2Mb- K�Bb BH b2K#H2 [mǶBH MǶûi�Bi T�b +QKTHĕi2K2Mi
BMi2`/Bi 2M Tû`BQ/2 /2 D2ȿM2X G� K2MiBQM /2 TQBbbQM `2bi2 K�H?2m`2mb2K2Mi

a?�Mx2`
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�bb2x `�`2 /�Mb H2b i2ti2b [mB i`�Bi2Mi /2 HǶ�#biBM2M+2 [m�/`�;ûbBK�H2X S�`KB
H2b +�/2�mt /2 HǶ2TBbimH� d9- �pBi /2 oB2MM2 `2D2ii2 +�iû;Q`B[m2K2Mi H2 pBM-
K�Bb �++2Ti2 /2 ;Qȿi2` H2 TQBbbQMX G2 TQBbbQM U+QKK2 H� pQH�BHH2V #ûMû}+B�Bi
/ǶmM bi�imi BMi2`Kû/B�B`2 2i H� K�`;2 /ǶBMi2`T`ûi�iBQM TQmp�Bi p�`B2` b2HQM
H2b `û;BQMb 2i H2b T`Qi�;QMBbi2bX G¨ Qɍ H2 `�/B+�H Cû`ƬK2 BMi2`/Bb�Bi H2 TQBbbQM
/ǶmM2 K�MBĕ`2 ;ûMû`�H2- HǶûpā[m2@�`BbiQ+`�i2 �pBi K�M;2�Bi /m TQBbbQM T2M@
/�Mi H2 *�`āK2X *�bbBQ/Q`2 �KûM�;2� KāK2 mM #�bbBM ¨ TQBbbQMb /�Mb bQM
KQM�biĕ`2 ¨ oBp�`BmKX .�Mb +2`i�BMb T�bb�;2b- HǶBMbQm+B�M+2 /Ƕ�pBi 2i /2
b2b +Q``2bTQM/�Mib /�Mb H� K�MBĕ`2 /2 i`�Bi2` /2b i?ĕK2b /2 HǶ�#biBM2M+2 2i
/m D2ȿM2 H�Bbb2 ¨ T2Mb2` [m2 H2b T`û+2Ti2b �b+ûiB[m2b 2M pQ;m2 �m iQm`M�Mi
/m o bBĕ+H2 ûi�B2Mi iQK#ûb [m2H[m2 T2m 2M /ûbmûim/2X

Ŀ �m `2bi2- bB +2mt [mB b2 T`Bp2Mi /2 pB�M/2 /2 H� #Qm+?2`B2 b2
`û;�H2Mi /2 7�Bb�Mb #B2M ;`�b- Qm /Ƕ�mi`2b QBb2�mt i`ĕb `2+?2`+?ûb-
Qm 2M+Q`2 /2 TQBbbQMb- ¨ KQM �pBb- BHb MǶûHBKBM2Mi T�b H2b TH�BbB`b
/2 H2m` T�H�Bb- BHb 2M +?�M;2Mi b2mH2K2Mi H� M�im`2X 1i +2 MǶ2bi
T�b T�` bQm+B /Ƕ�#biBM2M+2- K�Bb T�` D2 M2 b�Bb [m2HH2 /ûT`�p�iBQM
Qm- /m KQBMb- THmb 2t�+i2K2Mi- T�`+2 [m2 H2m` 2biQK�+- ¨ 7Q`+2
/Ƕāi`2 #�`#QmBHHû- 2bi /2p2Mm i`QT /ûHB+�i- [mǶBHb `2MQM+2Mi �mt
TH�BbB`b /ǶmM2 i�#H2 +QKKmM2 2i Q`/BM�B`2 TQm` b�iBb7�B`2 H2m`b
;Qȿib `�{Mûb- MQM b2mH2K2Mi �p2+ /2b pB�M/2b /Bzû`2Mi2b- K�Bb
bm`iQmi THmb }M2b 2i THmb `2+?2`+?û2bX *�`- +QKK2 D2 HǶ�B +H�B`2@
K2Mi ûMQM+û THmb ?�mi- +2 MǶ2bi T�b +2`i�BM2b pB�M/2b [m2 MQmb
/2pQMb T`Qb+`B`2 2M i�Mi [m2 i2HH2b- TmBb[m2 .B2m H2b � +`ûû2b �}M
[m2 H2b ?QKK2b TmBbb2Mi 2M mb2`- K�Bb b2 bQMi #B2M H2b 2MpB2b
/2 pB�M/2b [mǶBH MQmb 7�mi `2TQmbb2`- T�`+2 [mǶBH bǶ�;Bi H¨ /ǶmM2
K�`[m2 BKT`BKû2 T�` H2 /ûKQM /�Mb MQi`2 +?�B`X Zm�Mi ¨ +2mt
[mB p2mH2Mi T�`�ŗi`2 THmb bQ#`2b 2i +?2`+?2Mi 2M [m2H[m2 bQ`i2 ¨
iB`2` T2`bQMM2HH2K2Mi ;HQB`2 /ǶmM2 �#biBM2M+2 THmb `B;Qm`2mb2- BHb
+`QB2Mi #QM /2 b2 T`Bp2` /2 iQmi �HBK2Mi /ǶQ`B;BM2 �MBK�H2- K�Bb 2M
b�iBb7�Bb�Mi H2b +�T`B+2b BHHBKBiûb /2 H2m` #Qm+?2- ;`�+2 ¨ /2b 7`mBib
2tQiB[m2b- /2b TQi�;2b bm++mH2Mib 2i /Bzû`2Mib �mi`2b K2ibX ŀ
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G2b T�`QH2b bûpĕ`2b /2 CmHB�Mmb SQK2`Bmb KQMi`2Mi #B2M [mǶBH `2bi�Bi
K�iBĕ`2 ¨ /Bb+mi2`X GǶú;HBb2 +?`ûiB2MM2 MǶ�p�Bi T�b 2M+Q`2 bm BKTQb2` /2b
`2+QKK�M/�iBQMb �HBK2Mi�B`2b +QKKmM2b �mt }/ĕH2b 2i �m +H2`;û- 2i H2b BM@
i2`T`ûi�iBQMb `2bi�B2Mi H�`;2bX G2b 2MpQBb /2 MQm``Bim`2- iQmi bTû+B�H2K2Mi /2
TQBbbQMb- ûi�B2Mi mM2 T`�iB[m2 #B2M �M+`û2b /�Mb H2b i`�/BiBQMb /2 H� +QKKm@
MB+�iBQM �`BbiQ+`�iB[m2X G2b ûpā[m2b ;�mHQBb +QMb2`p�B2Mi mM KQ/2 /2 pB2 2i
/2b ?�#Bim/2b �HBK2Mi�B`2b [mB M2 b2 /Bzû`2M+B�B2Mi T�b 7QM/�K2Mi�H2K2Mi
/2 +2HH2b /m +2`+H2 #Q`/2H�Bb T�ś2M ¨ H� }M /m Ao bBĕ+H2X hQmi 2M `2bT2+i�Mi
H2 D2ȿM2 [m�/`�;ûbBK�H Ĝ /�Mb H2b ;`�M/2b HB;M2b /m KQBMb 2i MQM b�Mb mM2
+2`i�BM2 +QM+m``2M+2 Kmim2HH2 Ĝ HǶ2Mi`2iB2M /2 #QMM2b `2H�iBQMb 7�KBHB�H2b
2i +QHHû;B�H2b /2K2m`�Bi T`BQ`Bi�B`2X J�Bb +2 MǶ2bi T�b TQm` �mi�Mi [mǶBH 7�mi
�ii`B#m2` ¨ +2b ûpā[m2b@�`BbiQ+`�i2b mM K�M[m2 /2 bû`B2mt Qm H2b �++mb2` /2
i`B+?2`B2 U+QKK2 H2 7�Bi CmHB2M SQKĕ`2V /�Mb H2m` +`Qv�M+2X G2m`b T`�iB[m2b
/2 +QKKmMB+�iBQM 7�Bb�B2Mi �TT2H ¨ H� 7QBb ¨ /2b i`�/BiBQMb +H�bbB[m2b 2i ¨ /2b
p�H2m`b +?`ûiB2MM2b [mB M2 bǶ2t+Hm�B2Mi T�b Kmim2HH2K2MiX GǶ?mKQm` 2i HǶB`Q@
MB2 �p2+ H2b[m2Hb QM i`�Bi�Bi /2 +2`i�BMb i?ĕK2b KQMi`2Mi [mǶmM2 bûT�`�iBQM
�p�Bi /ûD¨ /ȿ b2 T`Q/mB`2 2Mi`2 H� pB2 bi`B+i2 /m `2+Hmb 2i +2HH2 /m +H2`;û bû+m@
HB2`X GǶ�ii�+?2K2Mi /2 HǶ�`BbiQ+`�iB2 ;�HHQ@`QK�BM2 ¨ H� +mHim`2 +H�bbB[m2 2bi
i�M;B#H2- +2 [mB MǶ2t+Hmi T�b H� bBM+û`Biû /2b b2MiBK2Mib +?`ûiB2Mb /Ƕûpā[m2b
[mB /QMM�B2Mi mM2 BK�;2 /Ƕ2mt@KāK2b iQmi ¨ 7�Bi +QMp�BM+�Mi2X

§ H� }M /m Ao bBĕ+H2- HǶ�{`K�iBQM /m +?`BbiB�MBbK2 2i HǶBM~m2M+2 /2b +Qm@
`�Mib KQM�biB[m2b /Bib �b+ûiB[m2b �p�B2Mi `û�MBKû H2 pB2mt /û#�i bm` H2 Hmt2
/�Mb H2b +Qm+?2b �`BbiQ+`�iB[m2bX G2b bT?ĕ`2b /2 HǶQiBmK- 2M T�`iB+mHB2` +2HH2
/2 HǶ�HBK2Mi�iBQM- ûi�B2Mi +B#Hû2b T�` H2b +`BiB[m2b pB`mH2Mi2b /2b KQBM2b Q`B2M@
i�mt- 2i /2 MQmp2�mt T`û+2Ti2b /2 pB2 i`Qmp�B2Mi mM2 `û+2TiBQM +?2x +2`i�BMb
K2K#`2b /2 HǶûHBi2X lM2 `û�/�Ti�iBQM /2b T`�iB[m2b i`�/BiBQMM2HH2b /2 +QK@
KmMB+�iBQM 2i mM +?QBt Q`B;BM�H /2 MQmp2�mt Kû/B�b b2 /2bbBM2Mi MQi�KK2Mi
+?2x S�mHBM /2 LQH2- [mB +?�M;2 `�/B+�H2K2Mi /2 KQ/2 /2 pB2 �m +Qm`b /2b
�MMû2b jNyX

SH`2 k
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§ mM iQmi �mi`2 KQK2Mi /2 b� pB2- QM `2i`Qmp2 J2i`QTBmb SQMiBmb S�m@
HBMmbX G2 +?`BbiB�MBbK2 MǶ�p�Bi D�K�Bb ûiû [m2H[m2 +?Qb2 /2 +QKTHĕi2K2Mi
BM+QMMm TQm` H2 "Q`/2H�Bb 2i �p�Mi b� +QMp2`bBQM /ûD¨- BH 7`û[m2Mi�Bi H2 KB@
HB2m +?`ûiB2MX AH �p�Bi Q`;�MBbû H2 b2`pB+2 /2 HǶQ`�iQB`2- û/B}û T`ĕb /2 H� iQK#2
/2 b2b T�`2Mib 2i 7�Bi �TT2H �mt T`Bĕ`2b /2 HǶûpā[m2 /2 "Q`/2�mt TQm` bQM
7`ĕ`2X 1M D�MpB2` j3y- S�mHBM �bbBbi2 ¨ HǶ�MMBp2`b�B`2 /2 b�BMi 6ûHBt ¨ LQH2-
/QMi H2b KB`�+H2b BKT`2bbBQMM2Mi ¨ i2H TQBMi H2 D2mM2 �`BbiQ+`�i2 [mǶBH 2Mi`2@
T`2M/ /2b �KûM�;2K2Mib +QMbû[m2Mib �mT`ĕb /m iQK#2�m /m b�BMiX J�Bb
+2 MǶ2bi [mǶ�m +Qm`b /2 HǶ�MMû2 j3N [mǶBH `2ÏQBi H2 #�TiāK2 /2 HǶûpā[m2 .2H@
T?BMmb /2 "Q`/2�mt- 2M KāK2 i2KTb [m2 bQM ûTQmb2 h?2`�bB�X aûDQm`M�Mi
2M 1bT�;M2 2Mi`2 jNy 2i jN9- H2 +QmTH2 T2`/ T`ûK�im`ûK2Mi bQM }Hb *2Hbmb-
�;û /2 [m2H[m2b DQm`b - 2i /û+B/2 �HQ`b /2 K2M2` mM2 pB2 bTB`Bim2HH2X *Ƕ2bi
/�Mb H� +Q``2bTQM/�M+2 �p2+ bQM �KB 2i K�ŗi`2 �mbQM2 [m2 S�mHBM ûpQ[m2

h`Qmi *QMv#2�`2 J`�ib+?2F SH`2 R SA*

q�Hb? aF2# �K?2`/i
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H2b `�BbQMb [mB HǶQMi TQmbbû ¨ `2MQM+2` �mt Kmb2b T�ś2MM2b TQm` b2 +QMb�+`2`
2t+HmbBp2K2Mi ¨ H� TQûbB2 +?`ûiB2MM2X �m THmb i�`/ 2M jNj- BH +QKK2M+2 ¨
K2ii`2 2M p2Mi2 b2b #B2Mb 2i ¨ T`�iB[m2` H� +QMiBM2M+2 +QMDm;�H2X G2 pB2BH
�mbQM2 M2 TQmp�Bi +QM+2pQB` +2ii2 +QMp2`bBQM `�/B+�H2 2i `2T`Q+?� pBp2K2Mi
¨ bQM ûHĕp2 /2 `QKT`2 H2m` �KBiBûX G2 DQm` /2 LQďH jNj Qm jN9- S�mHBM 2bi
Q`/QMMû T`āi`2 +QMi`2 bQM ;`û bQmb H� T`2bbBQM TQTmH�B`2 ¨ "�`+2HQM2X �v�Mi
/ûD¨ T`Bb H� /û+BbBQM /2 bǶBMbi�HH2` ¨ LQH2 2M *�KT�MB2- BH Q#iB2Mi ¨ M2 T�b
āi`2 `�ii�+?û ¨ H� +Biû 2bT�;MQH2X 1M /û#mi /Ƕ�MMû2 jN9 Qm jN8- H2 +QmTH2
2K#�`[m2 TQm` HǶAi�HB2 2i S�mHBM 7QM/2 �mT`ĕb /m iQK#2�m /2 b�BMi 6ûHBt ¨
LQH2 H� +QKKmM�miû KQM�biB[m2 [mǶBH /B`B;2`� Dmb[mǶ¨ b� KQ`i UÞ9jRVX Zm2
H2 /û#mi /2b �MMû2b jNy �Bi +QMbiBimû mM2 BKTQ`i�Mi2 `mTim`2 /�Mb H� pB2 /2
S�mHBM /2pB2Mi K�MB72bi2 /�Mb mM2 H2ii`2 /Ƕ�K#`QBb2 /2 JBH�M ,

Ŀ Zm2 /B`QMi H2b bûM�i2m`b HQ`b[mǶBHb 2Mi2M/`QMi +2H� \ ZmǶmM ?QKK2
Bbbm /ǶmM2 i2HH2 7�KBHH2- �p2+ /2 i2Hb �M+āi`2b- �p2+ /2 i2Hb i�H2Mib-
2i /Qiû /2 i�Mi /ǶûHQ[m2M+2- bǶ2M �BHH2 /m bûM�i 2i H�Bbb2 bǶûi2BM/`2
H� HB;Mû2 /2 b� K�BbQM �`BbiQ+`�iB[m2 , BHb M2 TQm``QMi H2 bmTTQ`@
i2`X ŀ

GǶ�#�M/QM /2 HǶ2Mb2K#H2 /2 b2b #B2Mb K2ii�Bi /�Mb HǶ2K#�``�b mM2 �`Bb@
iQ+`�iB2 /QMi H2 TQmpQB` b2 7QM/�Bi Dmbi2K2Mi bm` H� T`QT`Bûiû i2``B2MM2X .2
THmb- H� /û+BbBQM /2 T`�iB[m2` HǶ�#biBM2M+2 +QMDm;�H2 b�Mb �pQB` KBb �m KQM/2
mM /2b+2M/�Mi /ûi`mBb�Bi H� +QMiBMmBiû 7�KBHB�H2 /2b BHHmbi`2b SQMiBB S�mHBMBX
*Ƕ2bi KQBMb H� T2`bQMM2 /2 S�mHBM Ĝ KāK2 bB b� +QMp2`bBQM ¨ H� pB2 �b+ûiB[m2
� ûiû pBbB#H2K2Mi mM +?Q+ Ĝ K�Bb H2 +�`�+iĕ`2 /Ƕ2t2KTH2 [mB ûi�Bi `2bb2MiB
+QKK2 mM2 K2M�+2 T�` H2 ;`QmT2 bûM�iQ`B�HX G� `mTim`2- bQmHB;Mû2 B+B T�`
�K#`QBb2 /2 JBH�M- MǶ2bi T�b H� +QMp2`bBQM �m +?`BbiB�MBbK2 2HH2@KāK2- K�Bb
HǶBMi2`T`ûi�iBQM `�/B+�H2 [m2 H2b �b+ĕi2b HmB /QMM�B2MiX SQm` +2ii2 ûim/2- S�m@
HBM /2 LQH2 2bi mM +�b T�`iB+mHBĕ`2K2Mi BMiû`2bb�MiX �p�Mi b� +QMp2`bBQM ¨
HǶ�b+ûiBbK2- HǶ�`BbiQ+`�i2 S�mHBM ûi�Bi BKTHB[mû /�Mb H2b T`�iB[m2b /2 +QKKm@
MB+�iBQM i`�/BiBQMM2HH2b 2i û+?�M;2�Bi /2b �HBK2Mib Hmtm2mt �p2+ b2b +QKT�@
i`BQi2bX G2 KQBM2 S�mHBM 2bi �HQ`b �K2Mû ¨ +Q``2bTQM/`2 �p2+ /2 MQmp2�mt
+2`+H2b- [mB T�`i�;2�B2Mi b2b B/û2b `2HB;B2mb2b- 2i ¨ `2+Qm`B` ¨ /2 MQmp2�mt
Kû/B�bX �T`ĕb bQM BMbi�HH�iBQM ¨ LQH2- S�mHBM 7�Bi T�`p2MB` ¨ mM ;`QmT2 /2

:`22M

_2#2MB+?
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+Q``2bTQM/�Mib- T`BM+BT�H2K2Mi /2b T2`bQMM�;2b �p2+ H2b[m2Hb BH MǶ�p�Bi T�b
ûiû 2M +QMi�+i �mT�`�p�Mi- /2b T�BMb /ǶmM +�`�+iĕ`2 #B2M T�`iB+mHB2` URXR@9VX
J�Bb H� +QMp2`bBQM �b+ûiB[m2 /2 S�mHBM /2 LQH2 MǶ2bi T�b b�Mb T�`2BHX 1HH2
bǶBMbĕ`2 /�Mb mM2 i2M/�M+2 [mB iQm+?2 ¨ H� }M /m Ao bBĕ+H2 mM MQK#`2 �bb2x
bB;MB}+�iB7 /ǶûTBbiQHB2`bX �BMbB- /�Mb H� +QKKmMB+�iBQM 2Mi`2 H2 KQBM2 Cû`ƬK2
2i +2`i�BM2b �`BbiQ+`�i2b `QK�BM2b Q#b2`p�Mi mM2 pB2 �b+ûiB[m2- /2b 2MpQBb /2
+�/2�mt 7QMi HǶQ#D2i /2 +�TiBp�Mi2b BMi2`T`ûi�iBQMb �HHû;Q`B[m2b UkXR@jVX 1M@
}M- H2b +Q``2bTQM/�M+2b i�`/Q@�MiB[m2b KQMi`2Mi [mǶmM2 +�iû;Q`B2 bTû+B}[m2
/2 +�/2�mt bǶBKTQb2 /�Mb H� +QKKmMB+�iBQM 2Mi`2 KQBM2b +?`ûiB2Mb UjXR@8VX

S�mHBM 7�Bi H� +QMM�Bbb�M+2 /2 _QK�MB�Mmb- HQ`b[m2 +2HmB@+B- 2M pQv�;2 2M
Ai�HB2- HmB �TTQ`i2 mM2 H2ii`2 /Ƕ�m;mbiBMX P`B;BM�B`2 /2 h?�;�bi2 2i �TT�@
`2Miû ¨ �HvTBmb- _QK�MB�Mmb TQbbû/�Bi /2b #B2Mb +QMbB/û`�#H2b 2M �7`B[m2
2i DQmBbb�Bi /2 H� +QMbB/û`�iBQM /2 b2b +QM+BiQv2Mb TQm` b� HB#û`�HBiûX �KB 2i
#B2M7�Bi2m` /Ƕ�m;mbiBM- BH bǶûi�Bi �bbQ+Bû �m T`QD2i /2 pB2 +QKKmM2 ¨ *�bbB@
+B�+mK- K�Bb /2b `2p2`b /ǶQ`/`2 }M�M+B2` HǶ�p�Bi 7Q`+û ¨ `2Mi`2` 2M �7`B[m2X
AMiBK2 /m +2`+H2 /Ƕ�HvTBmb 2i /Ƕ�m;mbiBM- +2i ?QMQ`�imb MǶ�p�Bi iQmi27QBb T�b
`2MQM+û �m KQM/2X Zm2H[m2 i2KTb �T`ĕb +2ii2 pBbBi2- S�mHBM �TT`2M/ HǶQ`@
/BM�iBQM ûTBb+QT�H2 /Ƕ�m;mbiBM - mM2 MQmp2HH2 [mǶBH i`�MbK2i H2 H2M/2K�BM
¨ _QK�MB�Mmb /�Mb HǶmMB[m2 H2ii`2 U2TBbiX dV +QMb2`pû2 /2 H� +Q``2bTQM/�M+2
2Mi`2 H2b /2mt ?QKK2bX Pmi`2 +2ii2 BM7Q`K�iBQM BKTQ`i�Mi2- HǶ2TBbimH� d i`�Bi2
T`BM+BT�H2K2Mi /2 T`ûQ++mT�iBQMb `2H�iBp2b ¨ GB+2MiBmb- H2 }Hb /2 _QK�MB�Mmb
2i H2 /Bb+BTH2 /Ƕ�m;mbiBM - [mB- bǶQ`B2Mi�Mi p2`b H� HBiiû`�im`2 T`Q7�M2- bǶûi�Bi
H�Bbbû bû/mB`2 T�` /2b �K#BiBQMb bû+mHBĕ`2bX �m;mbiBM �p�Bi `2+QKK�M/û H2
D2mM2 ?QKK2 ¨ S�mHBM- [mB HǶBM+Hmi /�Mb b2b T`QTQb 2i b2b T`ûb2Mib ,

Ŀ �}M [m2 KQM /2pQB` M2 b2K#H2 T�b 2t2KTi /2 #B2Mp2BHH�M+2
7`�i2`M2HH2- MQmb �pQMb 2MpQvû- ¨ H� 7QBb ¨ iQB@KāK2 2i ¨ MQi`2 }Hb
GB+2MiBmb- +BM[ KB+?2b /m T�BM /2 KmMBiBQM /2 H� +�KT�;M2 [m2
+QMbiBim2 MQi`2 pB2 +?`ûiB2MM2- /�Mb H�[m2HH2- T`āib �m +QK#�i-
MQmb b2`pQMb [mQiB/B2MM2K2Mi TQm` MQi`2 K�B;`2 bm#bBbi�M+2 c
MQmb M2 TQmpBQMb HǶ2t+Hm`2 /2 H� #ûMû/B+iBQM- bB MQmb /ûbB`QMb
[mǶBH bǶ�ii�+?2 ûi`QBi2K2Mi ¨ MQmb T�` +2ii2 KāK2 ;`�+2X ŀ

S�*
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G2b /Bt T�BMb #ûMBib Ĝ +BM[ KB+?2b TQm` +?�+mM /2b +Q``2bTQM/�Mib Ĝ
�TT�`�Bbb2Mi +QKK2 H2b Kû/B�b /m K2bb�;2 �b+ûiB[m2 [m2 S�mHBM �/`2bb2 ¨
_QK�MB�Mmb 2i ¨ bQM }HbX G2 T�BM bvK#QHBb�Bi B+B H� MQm``Bim`2 /m KQBM2- H2
p�H2m`2mt bQH/�i /2 H� +�mb2 /BpBM2X S�mHBM �BK�Bi b2 b2`pB` /2 Kûi�T?Q`2b
KBHBi�B`2b TQm` /û+`B`2 b� pB2 +?`ûiB2MM2 , /�Mb b� T`2KBĕ`2 H2ii`2 ¨ �m;mbiBM-
BH b2 T`ûb2Mi�Bi +QKK2 Ŀ mM2 MQmp2HH2 `2+`m2 /�Mb H� KBHB+2 bTB`Bim2HH2 TQm`
H2 _QB ûi2`M2H ŀ - mM2 BK�;2 [mB 7�Bi û+?Q ¨ H� H2ii`2 ¨ _QK�MB�MmbX GǶQ#D2+@
iB7 /2 S�mHBM ûi�Bi pBbB#H2K2Mi /2 ;�;M2` H2b /2mt �`BbiQ+`�i2b ¨ b2b B/û�mt-
mM2 BMBiB�iBp2 �TTmvû2 T�` H� #ûMû/B+iBQM /2b +�/2�mt- 2i /QM+ T�` H� ;`�+2
/BpBM2X AH BMbBbi2 T�`iB+mHBĕ`2K2Mi bm` H� `2H�iBQM [mǶBH bQm?�Bi2 MQm2` �p2+
GB+2MiBmb- +2 D2mM2 ?QKK2 [mB bǶ�TT`āi�Bi ¨ #`B;m2` H� +�``Bĕ`2 bûM�iQ`B�H2X
G� 7Q`+2 /2 +BM[ T�BMb #ûMBib TQmp�Bi@2HH2 BM~û+?B` H� /û+BbBQM /2 +2 /2`MB2` \
SQm` �m;K2Mi2` b2b +?�M+2b /2 `ûmbbBi2- S�mHBM �DQmi2 mM2 H2ii`2 �/`2bbû2
T2`bQMM2HH2K2Mi ¨ GB+2MiBmbX 1M 7�Bb�Mi �TT2H �mt 2Mb2B;M2K2Mib /Ƕ�m;mb@
iBM 2i �m /2pQB` [mB HB�Bi H2 D2mM2 ?QKK2 ¨ bQM K�ŗi`2- BH 2t?Q`i2 GB+2MiBmb ¨
b2 iQm`M2` p2`b .B2mX G� /2mtBĕK2 T�`iB2 /2 H� H2ii`2 /ûT2BMi H2b BM+QMpûMB2Mib
/2b Q#HB;�iBQMb �`BbiQ+`�iB[m2b 2i H2b �p�Mi�;2b /2 H� pB2 bTB`Bim2HH2 i2HH2 [mǶQM
H� K2M�Bi ¨ LQH2 Qm ¨ >BTTQM2X 1M QTTQbBiBQM `�/B+�H2 �p2+ bQM KQ/2 /2 pB2
�Miû`B2m`- KQ/û`�iBQM 2i bBKTHB+Biû ûi�B2Mi /ûbQ`K�Bb /2p2Mm2b H2b HB;M2b /2
+QM/mBi2 /2 S�mHBMX G2b +�/2�mt [mǶBH 7�Bi �BMbB T�`p2MB` �mt ?QMQ`�iB- `2+QK@
K�M/ûb T�` �m;mbiBM- bQMi H2b iûKQBMb /2 b� +QMp2`bBQM �b+ûiB[m2X .�Mb /2b
i2`K2b bBKBH�B`2b- S�mHBM bǶ�/`2bb2 ¨ mM �M+B2M �KB 2M :�mH2X

Lû +QKK2 S�mHBM 2M �[mBi�BM2- amHTB+Bmb a2p2`mb ûi�Bi /2 [m2H[m2b �M@
Mû2b H2 +�/2i /2 +2 /2`MB2`X PM B;MQ`2 bB H2b /2mt ?QKK2b b2 +QMM�Bbb�B2Mi
/ûD¨ �p�Mi H2 T`2KB2` /ûT�`i /2 S�mHBM TQm` HǶAi�HB2- K�Bb ¨ bQM `2iQm` 2M
�[mBi�BM2- mM2 `2H�iBQM /Ƕ�KBiBû bǶûi�Bi MQmû2 2Mi`2 H2b /2mt ?QKK2bX amH@
TB+2- /2p2Mm mM #`BHH�Mi �pQ+�i- �p�Bi ûTQmbû H� }HH2 /ǶmM `B+?2 +QMbmH�B`2X
CQmBbb�Mi �BMbB /ǶmM2 +2`i�BM2 7Q`imM2- BH K2M�Bi mM2 pB2 /2 ;`�M/ T`QT`Bû@
i�B`2X S`Q#�#H2K2Mi T�` HǶBMi2`Kû/B�B`2 /2 bQM �KB S�mHBM- /ûD¨ BMBiBû �m
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+?`BbiB�MBbK2 - amHTB+2 2Mi2M/ T�`H2` Ŀ /2 H� 7QB- /2 H� pB2 2i /2 H� p2`im ŀ
/2 J�`iBM /2 hQm`b- +QKK2 BH HǶû+`B`� HmB@KāK2 /�Mb b� oBi� /m b�BMiX
J�Bb +2 MǶ2bi [m2 [m2H[m2b �MMû2b THmb i�`/- T2mi@āi`2 bQmb HǶBKTmHbBQM /2
H� +QMp2`bBQM /2 S�mHBM 2i h?2`�bB� 2i /2 H� p2Mi2 /2 H2m`b #B2Mb- [mǶBH p�
¨ H� `2M+QMi`2 /2 J�`iBMX G2 KQBM2 /2 hQm`b TQmbb2 �HQ`b amHTB+2 ¨ bmBp`2
HǶ2t2KTH2 /2 bQM �KB S�mHBMX G� +QMp2`bBQM /2 amHTB+2 /�i2 bȿ`2K2Mi /2b �M@
Mû2b jNj@jN9X h`2Bx2 H2ii`2b /2 H� +Q``2bTQM/�M+2 2Mi`2 S�mHBM 2i amHTB+2 QMi
ûiû i`�MbKBb2bX G� /2mtBĕK2 H2ii`2 /2 +2i 2Mb2K#H2 2bi mM2 HQM;m2 `ûTQMb2
/2 S�mHBM 2i +QMbiBim2 H� T`2KBĕ`2 H2ii`2 2MpQvû2 /2TmBb LQH2 �m iQm`M�Mi /2b
�MMû2b jN8@jNeX SH2BM /Ƕ?mKBHBiû- S�mHBM HQm2 H2b T`Q;`ĕb /2 amHTB+2 /�Mb H�
pQB2 �b+ûiB[m2- #B2M THmb BKTQ`i�Mib [m2 H2b bB2Mb- 2i H2 7ûHB+Bi2 TQm` b� pB2
+?�bi2 2i H� p2Mi2 T�`iB2HH2 /2 b2b #B2MbX 1M HǶBMpBi�Mi ¨ p2MB` HmB `2M/`2 pBbBi2
2M *�KT�MB2- S�mHBM HmB 2MpQB2 /2mt +�/2�mt ,

Ŀ .2TmBb MQi`2 +2HHmH2- MQmb iǶ�pQMb 2MpQvû mM T�BM +�KT�MB2M
+QKK2 2mHQ;B2- i2HH2K2Mi +QM}�Mib /�Mb i2b Kû`Bi2b 2M .B2m- [m2
MQmb +`QvQMb [mǶBH i2 T�`pB2M/`� /�Mb b� TH2BM2 ;`�+2X JāK2 bB im
2b /ûD¨ `�bb�bBû T�` H2b `B+?2b KB2ii2b /2 H� i�#H2 /2 .B2m- im pQm@
/`�b #B2M i`�Mb7Q`K2` �m MQK /2 .B2m +2 T�BM- `2Ïm /2b Tû+?2m`b-
2M 2mHQ;B2X 1i TQm` [mǶBH M2 i2 b2K#H2 T�b [m2 +2 T�BM /2 7`QK2Mi
MǶ2t+ĕ/2 H� Dmbi2 K2bm`2 /2 MQi`2 ?mKBHBiû- MQmb �pQMb 2MpQvû
mM2 û+m2HH2 2M #mBb- [mB iûKQB;M2 /2 MQb `B+?2bb2bX �++2Ti2@H�
+QKK2 �TQT?Q`2i� /2 MQi`2 pƾm bTB`Bim2H 2i- +QMbB/ĕ`2@H� +QKK2
2t2KTH2- bB im MǶmiBHBb2b T�b 2M+Q`2 b2K#H�#H2 �`;2Mi2`B2X ŀ

.2TmBb H2m` KQM�biĕ`2 ¨ LQH2- S�mHBM 2i h?2`�bB� QMi 2MpQvû mM T�BM ¨
amHTB+2 aûpĕ`2 , mM #�M�H T�BM /2 7`QK2Mi /2 *�KT�MB2X JāK2 bB amHTB+2
ûi�Bi /ûD¨ +QTB2mb2K2Mi MQm``B T�` H2b 2Mb2B;M2K2Mib /BpBMb UĿ H� MQm``Bim`2
bTB`Bim2HH2 ŀV- BH 2bi BMpBiû ¨ `2+2pQB` +2 +�/2�m 2KTHB /2 ;`�+2 /BpBM2X *�`
+Ƕ2bi 2M HǶ�++2Ti�Mi /2 #QM +ƾm` [m2 +2 T�BM /ûTHQB2 b� #ûMû/B+iBQM 2i b2
i`�Mb7Q`K2 2M 2mHQ;B2X



Rey

G2 i2`K2 ;`2+ 2i b� i`�MbHBiiû`�iBQM 2mHQ;B�- HBiiû`�H2K2Mi H� Ŀ #û@
Mû/B+iBQM ŀ- �/K2ii2Mi mM2 ;`�M/2 p�`Bûiû /2 bB;MB}+�iBQMb 2i +Qmp`2Mi 2M
P`B2Mi +QKK2 2M P++B/2Mi iQmi2 mM2 bû`B2 /2 T`�iB[m2b +û`ûKQMB2HH2b [mB /û@
`Bp2Mi /m b�+`2K2Mi /2 HǶ2m+?�`BbiB2X a2HQM H2b Kƾm`b �MiB[m2b- H2b #2bQBMb
K�iû`B2Hb /m +mHi2 ûi�B2Mi +Qmp2`ib 2M T�`iB2 T�` H2b T�`iB+BT�MibX LQi�K@
K2Mi H2 T�BM Mû+2bb�B`2 ¨ H� +û`ûKQMB2 /2 HǶ2m+?�`BbiB2 ûi�Bi 7Qm`MB T�` H2b
+`Qv�Mib 2i b2 T`ûb2Mi�Bi ¨ H� #�b2 +QKK2 /m T�BM +QMp2MiBQMM2H- /m T�MBb
mbBi�imb Qm T�BM /ǶQ#H�iBQMX *2 T�BM Ŀ mbm2H ŀ ûi�Bi �HQ`b /ûTQbû bm` HǶ�mi2H
TQm` �TT2H2` bm` HmB H� #ûMû/B+iBQM /2 .B2m 2i b2 i`�Mb7Q`K�Bi �HQ`b 2M T�BM
Ŀ #ûMBi ŀX J�Bb b2mH2K2Mi mM2 T�`iB2 /m T�BM #ûMBi ûi�Bi /û/Bû2 ¨ HǶ2m+?�@
`BbiB2 2i /2p2M�Bi /m T�BM Ŀ +QMb�+`û ŀ- H2 +Q`Tb /m *?`Bbi- [mB ûi�Bi T�`i�;û
2Mi`2 H2b }/ĕH2b HQ`b /2 H� +û`ûKQMB2X �T`ĕb H2 b2`pB+2- +2`i�BM2b HBim`;B2b �m@
iQ`Bb�B2Mi H� /Bbi`B#miBQM /2b Ŀ `2bi2b ŀ , H2b T�BMb #ûMBib �BMbB Qz2`ib bQMi
�TT2Hûb T�BMb /Ƕ2mHQ;B2 2i bQMi ;ûMû`�H2K2Mi BMi2`T`ûiûb +QKK2 mM bm#biBimi
/2 H� +QKKmMBQMX aB HǶQ`B;BM2 +û`ûKQMB2HH2 /m T�BM /Ƕ2mHQ;B2 2bi ûi�#HB2-
HǶmiBHBb�iBQM [m2 S�mHBM 2M 7�Bi MǶ2bi T�b HBim`;B[m2X GǶ2MpQB /2 T�BMb #ûMBib
2bi K�MB72bi2K2Mi mM2 T`�iB[m2 /ûp2HQTTû2 ¨ HǶû+?2HH2 T`Bpû2 bm` H2 KQ/ĕH2
/2 H� /Bbi`B#miBQM ¨ HǶû;HBb2X

G2 T�BM 2MpQvû ¨ amHTB+2 aûpĕ`2 `2T`ûb2Mi�Bi û;�H2K2Mi H� `�iBQM DQm`M�@
HBĕ`2 /m KQBM2 c HǶ�b+ĕi2 b2 +QMi2Mi�Bi /Ƕ¨ T2BM2 mM2 KQBiBû /2 +2 T�BMX G2 +�@
`�+iĕ`2 KQ/2bi2 /2 H� MQm``Bim`2 2bi �++2Mimû T�` mM /2mtBĕK2 2MpQBX *QKK2
bvK#QH2 /2 b2b Ŀ `B+?2bb2b ŀ- S�mHBM Qz`2 ¨ amHTB+2 mM2 û+m2HH2 2M #mBb- mM
ûHûK2Mi /2 HǶĿ �`;2Mi2`B2 ŀ 2M mb�;2 ¨ LQH2X AH T`2M/ B+B pQHQMi�B`2K2Mi �TTmB

:�H�p�`Bb h�7i
aimB#2`- EH�mb2` � >�mbbH2Bi2`

.ƴH;2` aimB#2`- EH�mb2` �
>�mbbH2Bi2` aimB#2`

aimB#2`
.ƴH;2` aimB#2`- EH�mb2` � >�mbbH2Bi2`
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bm` H2b T`�iB[m2b i`�/BiBQMM2HH2b 2i 2KTHQB2 mM pQ+�#mH�B`2 U�TQT?Q`2i�V [mB
ûpQ[m2 /2b �bbQ+B�iBQMb 7�KBHBĕ`2b +?2x bQM +Q``2bTQM/�Mi- K�Bb 2M `2KTH�@
Ï�Mi ?�#BH2K2Mi H2 Hmt2 /Ƕ�Mi�M T�` H� T�`+BKQMB2X 1M `2iQm`- S�mHBM T`B2
amHTB+2 /2 HmB 7�B`2 T�`p2MB` /2 HǶ?mBH2 /2 MB;2HH2 U¨ /2b }Mb Kû/B+BM�H2b \V 2i
/ǶQ`;�MBb2` H2 i`�MbTQ`i /m pB2mt pBM [mǶBH TQbbĕ/2 2M+Q`2 2M �[mBi�BM2 TQm`
H2b #2bQBMb /2 bQM KQM�biĕ`2X SX 6�#`2 � +`m `2+QMM�ŗi`2 B+B mM `�TTQ`i /2
K�ŗi`2 ¨ /Bb+BTH2 2Mi`2 H2b +Q``2bTQM/�Mib- mM2 ?Bû`�`+?B2 [m2 S�mHBM i2Mi�Bi
/2 /BbbBKmH2` 2M K�MB72bi�Mi bQM ?mKBHBiû 2i b� #QMM2 BMi2MiBQMX *2`i�BM2@
K2Mi THmb �p�M+û bm` H� pQB2 bTB`Bim2HH2 [m2 bQM �KB- S�mHBM M2 /2p�Bi THmb
+QMp�BM+`2 amHTB+2 /2 K2M2` mM2 pB2 �b+ûiB[m2 2M HmB �TT`2M�Mi H2b T`û+2Ti2b
#�bB[m2b- /Ƕ�mi�Mi THmb [m2 +2 /2`MB2` �p�Bi ûiû BMBiBû T�` H2 +ûHĕ#`2 J�`iBM /2
hQm`bX "B2M THmb- S�mHBM K�iû`B�HBb�Bi b2b MQmp2HH2b ?�#Bim/2b /2 pB2 T�` /2b
Q#D2ib /m [mQiB/B2M 2i T`ûb2Mi�Bi b� bi`B+i2 `2MQM+B�iBQM +QKK2 mM 2t2KTH2
¨ bmBp`2- mM2 `B;m2m` [m2 amHTB+2 M2 T�`i�;2�Bi T�b 2M+Q`2X

G2b 2MpQBb �HBK2Mi�B`2b [m2 S�mHBM �/`2bb2 ¨ bQM pB2BH �KB +QKK2 �mt
MQmp2HH2b Ŀ `2+`m2b /m *?`Bbi ŀ bQMi ûi`�M;2K2Mi T`Q+?2b /2b T`�iB[m2b /ûD¨
B/2MiB}û2b 2Mi`2 S�mHBM 2i b2b �KBb #Q`/2H�BbX G2b T�BMb /Ƕ2mHQ;B2 �TT�`�Bbb2Mi
+QKK2 mM2 i2Mi�iBp2 /2 +QM+BHB2` H� bQ+B�#BHBiû ?�#Bim2HH2 �TT`Bb2 2i T`�iB[mû2
T2M/�Mi /2b �MMû2b T�` HǶ�`BbiQ+`�i2 S�mHBM 2i H2 MQmp2�m KQ/2 /2 pB2 /m
KQBM2X a� MQmp2HH2 +QM+2TiBQM /2 pB2 b2 `ûT2`+mi�Bi MQM b2mH2K2Mi bm` b2b
T�`QH2b 2i b2b û+`Bib- K�Bb û;�H2K2Mi bm` H2b +�/2�mt [mǶBH 7�Bb�Bi T�`p2MB` ¨
b2b +Q``2bTQM/�MibX

§ bQM `2iQm` 2M �7`B[m2 2M j33- �m;mbiBM MǶ2bi THmb H2 KāK2 ?QKK2
[m2 HQ`b /2 bQM /ûT�`i 2M Ai�HB2 [m2H[m2 bBt �Mb �mT�`�p�MiX .ûÏm T�` H2

J`�ib+?2F
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K�MB+?ûBbK2 iQmi �mi�Mi [m2 T�` bQM �+iBpBiû /2 T`Q72bb2m` ¨ *�`i?�;2-
H2 D2mM2 2i �K#BiB2mt �m;mbiBM bǶûi�Bi 2K#�`[mû TQm` _QK2 �p�Mi HǶûiû j3j
TQm` `2DQBM/`2 �HvTBmb - BMbi�HHû /2TmBb [m2H[m2 i2KTb /�Mb H� oBHH2X �T`ĕb
mM2 T`2KBĕ`2 �MMû2 /B{+BH2- �m;mbiBM Q#iB2Mi �p2+ HǶ�B/2 /2 b2b �KBb K�MB@
+?û2Mb- 2i bQmb H2 T�i`QM�;2 /m bûM�i2m` avKK�[m2- H2 T`2biB;B2mt TQbi2 /2
T`Q72bb2m` /2 `?ûiQ`B[m2 ¨ JBH�MX J�Bb- bQmb HǶBM~m2M+2 /2 HǶûpā[m2 �K#`QBb2
2i /2 H� T?BHQbQT?B2 MûQTH�iQMB+B2MM2- H� pB2 /Ƕ�m;mbiBM T`2M/ mM iQm`M�Mi
/û+BbB7 /m`�Mi H2b �MMû2b j3e@j3dX AMi2HH2+im2HH2K2Mi- BH `QKTi MQM b2mH2K2Mi
�p2+ H2 K�MB+?ûBbK2 [mǶBH +`BiB[m�Bi �HQ`b �p2+ 7Qm;m2 K�Bb �mbbB �p2+ H2 b+2T@
iB+BbK2 /2 H� MQmp2HH2 �+�/ûKB2 [mB HǶ�p�Bi �++QKT�;Mû /m`�Mi b2b �MMû2b
Bi�HB2MM2b- 2i bǶBMiû`2bb2 ¨ MQmp2�m �m +?`BbiB�MBbK2 /2 bQM 2M7�M+2X AH �#�M@
/QMM2 b� 7QM+iBQM /2 `?ûi2m` 2i b2b BMi2MiBQMb /2 K�`B�;2- 2i b2 /ûiQm`M2 /2
b2b �bTB`�iBQMb }M�M+Bĕ`2b 2i bQ+B�H2b ¨ JBH�MX .û#�``�bbû /2b iQm`K2Mib /2
H� pB2 Tm#HB[m2- �m;mbiBM +?QBbBi /2 b2 `2iB`2` /�Mb mM2 T`QT`Bûiû `m`�H2 ¨
*�bbB+B�+mK- 2MiQm`û /2 7�KBHB2`b 2i /Ƕ�KBb- TQm` b2 +QMb�+`2` mMB[m2K2Mi
¨ HǶQiBmK /2 H� pB2 +?`ûiB2MM2 +QKK2 BH HǶû+`B`� THmb i�`/X 1M +QKT�;MB2
/Ƕ�HvTBmb 2i /Ƕ�/2Q/�imb- �m;mbiBM bmBi 2M +�iû+?mKĕM2 H2b 2Mb2B;M2K2Mib
/Ƕ�K#`QBb2 /2 JBH�M 2i b2`� #�TiBbû T�` +2 /2`MB2` H2 DQm` /2 S�[m2b j3dX
G� /2`MBĕ`2 `mTim`2 T2M/�Mi H2 bûDQm` Bi�HB2M /Ƕ�m;mbiBM 2bi bȿ`2K2Mi H� THmb
/QmHQm`2mb2 , �HQ`b [m2 H2 +2`+H2 /2 *�bbB+B�+mK b2 i`Qmp�Bi /ûD¨ bm` H� `Qmi2
p2`b HǶ�7`B[m2- b� Kĕ`2 JQMMB+� K2m`i ¨ PbiB2X

§ H2m` `2iQm` 2M �7`B[m2 2M �miQKM2 j33- H� pB2 /Ƕ�m;mbiBM 2i /2 b2b
�KBb �p�Bi +QMbB/û`�#H2K2Mi +?�M;ûX AHb ûi�B2Mi �HQ`b b2`mB /2B- /2b H�ś+b #�T@
iBbûb 2i 2M;�;ûb TH2BM2K2Mi TQm` K2M2` mM2 pB2 +?`ûiB2MM2 +QMi2KTH�iBp2X
1M jNR- �m;mbiBM 2bi Q`/QMMû T`āi`2 ¨ >BTTQM2 T�` HǶûpā[m2 o�H2`BmbX �Hv@
TBmb- 1pQ/Bmb 2i #B2M /Ƕ�mi`2b 2M+Q`2 HǶ�++QKT�;M2Mi 2i bǶBMbi�HH2Mi �p2+ HmB
2M +QKKmM�miû KQM�biB[m2 /�Mb H� +Biû /QMi HǶ�ii`�+iBpBiû 2i H� `ûTmi�iBQM
/ûT�bb2`QMi #B2MiƬi H2b 7`QMiBĕ`2b /2 LmKB/B2X �m`2HBmb- [mǶ�m;mbiBM �p�Bi
`2M+QMi`û 2M j33 ¨ *�`i?�;2- 2i [mB 7mi ûHm ûpā[m2 /2 +2ii2 +Biû 2M jNk- ûi�Bi
mM #B2M7�Bi2m` /2 TQB/bX 1M i�Mi [m2 Ŀ T`BK�i /Ƕ�7`B[m2 ŀ- BH �++Q`/�Bi MQM
b2mH2K2Mi b� T`Qi2+iBQM �m +2`+H2 /Ƕ>BTTQM2- K�Bb HmB �TTQ`i�Bi mM2 �B/2 +B@
#Hû2 TQm` /ûp2HQTT2` bQM BM~m2M+2 �m b2BM /2 HǶú;HBb2 �7`B+�BM2- MQi�KK2Mi

"`QrM G�M+2H o2bb2v >QH@
HBM;rQ`i? J2+QMB aimKT _Qb2M

_2#BHH�`/ .BpD�F
.`2+QHH Em/2HH�

62H/K�MM a+?BM/H2` q2`K2HBM;2`
>Ƚ#M2`
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7�+2 �m /ûbû[mBHB#`2 +`ûû T�` H2b /QM�iBbi2bX *Ƕ2bi /�Mb +2 +QMi2ti2 2i +2`i�B@
M2K2Mi �p�Mi HǶûH2+iBQM ûTBb+QT�H2 /Ƕ�m;mbiBM [m2 H2 ;`QmT2 /Ƕ>BTTQM2 2Mi`2
2M +QMi�+i �p2+ S�mHBM /2 LQH2X

G2 /û#mi /2 H� +QKKmMB+�iBQM ûTBbiQH�B`2 2Mi`2 S�mHBM /2 LQH2 2i H2 +2`+H2
/Ƕ�m;mbiBM /�i2 /2 HǶûTQ[m2 /2 bQM BMbi�HH�iBQM 2M Ai�HB2- i`ĕb T`Q#�#H2K2Mi
�m +Qm`b /m T`BMi2KTb /2 HǶ�MMû2 jN8X GǶBMBiB�iBp2 /2 +2ii2 T`Bb2 /2 +QMi�+i
2bi +QMi`Qp2`bû2X G� T`2KBĕ`2 H2ii`2 +QMb2`pû2 � ûiû 2MpQvû2 T�` S�mHBM
/2TmBb LQH2 2i 7�Bi û+?Q ¨ mM2 KBbbBp2 /Ƕ�HvTBmbX .2 H� `ûTQMb2 /2 S�mHBM
`2bbQ`i2Mi H2b KQiB7b /2 H� H2ii`2 /Ƕ�HvTBmb , +2 /2`MB2` bQm?�Bi�Bi 2Mi`2` 2M
+QMi�+i �p2+ HǶBHHmbi`2 +QMp2`iB 2i /ûbB`�Bi Q#i2MB` mM HBp`2X G� [m2biBQM �
HQM;i2KTb ûiû /2 b�pQB` bB +2ii2 H2ii`2 T2`/m2 /Ƕ�HvTBmb �p�Bi ûiû T`û+û/û2
/ǶmM2 H2ii`2 BMBiB�H2 /2 S�mHBMX G� H2ii`2 /Ƕ�HvTBmb �p�Bi ûiû �TTQ`iû2 T�` mM
+2`i�BM CmHB�Mmb- mM ?QKK2 /2 S�mHBM- [mB `2Mi`�Bi /2 *�`i?�;2 ¨ LQH2- K�Bb
/QMi H� KBbbBQM 2t�+i2 `2bi2 Q#b+m`2X SX *Qm`+2HH2 � ûiû H2 T`2KB2` ¨ TQb@
imH2` [m2 CmHB�Mmb b2`�Bi p2Mm 2M �7`B[m2 TQm` �MMQM+2` HǶBMbi�HH�iBQM /ǶmM2
MQmp2HH2 +QKKmM�miû KQM�biB[m2 ¨ LQH2X aB +2 /2`MB2` �p�Bi `�TTQ`iû mM2
H2ii`2 /Ƕ�HvTBmb U2i mM2 �mi`2 /Ƕ�m`2HBmb /2 *�`i?�;2V- +Ƕ2bi [m2 S�mHBM H2m`
�p�Bi 7Q`+ûK2Mi û+`Bi H2 T`2KB2`X amTTQb2` [m2 HǶBMBiB�iBp2 p2M�Bi /2 S�mHBM
MǶ2bi T�b BMp`�Bb2K#H�#H2- K�Bb M2 bǶBKTQb2 T�b Mû+2bb�B`2K2MiX 1M 2z2i-
H� H2ii`2 /2 S�mHBM b2K#H2 �/`2bbû2 ¨ mM BM+QMMm , BH b2 T`ûb2Mi2- HmB 2i
bQM ûTQmb2- 2i 2M+Qm`�;2 �HvTBmb ¨ 7�B`2 /2 KāK2X GǶ�z2+iBQM 2i HǶ�`/2m`
�p2+ H2b[m2HH2b BH b2 D2ii2 /�Mb H2b #`�b /Ƕ�HvTBmb 2bi +2`i2b /û+QM+2`i�Mi2
2i bm;;ĕ`2 mM2 +2`i�BM2 BMiBKBiû- K�Bb M2 bB;MB}2 T�b Mû+2bb�B`2K2Mi [m2 H2b
+Q``2bTQM/�Mib b2 +QMM�Bbb�B2Mi /ûD¨X AH 2bi TQbbB#H2 [m2 CmHB�Mmb �Bi 2m TQm`
KBbbBQM /2 +QKKmMB[m2` H2 MQmp2�m HB2m /2 bûDQm` 2i H2b �bTB`�iBQMb �b+û@
iB[m2b /2 h?2`�bB� 2i S�mHBM �m T`BK�i /Ƕ�7`B[m2- �m`2HBmb /2 *�`i?�;2- 2i

uX@JX .mp�H .mp�H

*Qm`+2HH2 G�M+2H aF2#

6�#`2 "`QrM
J`�ib+?2F .mp�H
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T2mi@āi`2 ¨ /Ƕ�mi`2bX a�Mb [mǶBH MǶv �Bi /2 K2MiBQMb 2tTHB+Bi2b- .mp�H bmT@
TQb2 [m2 HǶ?QKK2 /2 S�mHBM bûDQm`M�Bi 2M �7`B[m2 TQm` K2ii`2 /2 HǶQ`/`2 /�Mb
H2b #B2Mb /2 bQM K�ŗi`2- 2M HB[mB/�Mi H2b T`QT`Bûiûb [m2 +2 /2`MB2` TQbbû/�Bi
ûp2Mim2HH2K2Mi /�Mb +2ii2 `û;BQMX om HǶ�KTH2m` /2b #B2Mb 7QM+B2`b /m +QmTH2
2M �[mBi�BM2- 2M 1bT�;M2 2i 2M Ai�HB2- +2ii2 B/û2 2bi iQmi ¨ 7�Bi +QMp�BM+�Mi2X
�BMbB- 2M T�bb�Mi- H2b ûpā[m2b �7`B+�BMb �m`�B2Mi b�BbB HǶQ++�bBQM TQm` 2Mi`2`
2M +QMi�+i �p2+ H2 KQBM2 /2 LQH2X

G� H2ii`2 ¨ �HvTBmb 2bi T�`iB+mHBĕ`2 ¨ THmbB2m`b û;�`/b- 2i T�b b2mH2K2Mi
2M `�BbQM /2 HǶBMMQp�Mi +�/2�m �HBK2Mi�B`2 [m2 S�mHBM �/`2bb2 ¨ bQM MQmp2�m
+Q``2bTQM/�MiX GǶQmp2`im`2 /2 H� H2ii`2 b2 /Bzû`2M+B2 [m2H[m2 T2m /2b KQ/ĕH2b
ûTBbiQH�B`2b /2 +2ii2 ûTQ[m2X �p2+ mM2 ?mKBHBiû T`QMQM+û2- S�mHBM +ûHĕ#`2 H�
+?�`Biû +?`ûiB2MM2 U+�`Bi�bV- +2i Ŀ �KQm` ŀ /�Mb H� 7QB [mB HB2 H2b +?`ûiB2MbX
GǶĿ mMBQM bTB`Bim2HH2 ŀ [mB T`û+ĕ/2 H� Ŀ `2M+QMi`2 T?vbB[m2 ŀ 2bi mM iQTQb
ûTBbiQH�B`2 i`�/BiBQMM2H [m2 S�mHBM TQmbb�Bi 2M+Q`2 THmb HQBM , H2m` T`Bb2 /2
+QMi�+i 2bi H� pQHQMiû /2 .B2m- [mB bQm?�Bi�Bi `ûmMB` H2b /2mt ?QKK2b ,

Ŀ �BMbB 7Q`Kûb T�` b� T`2b+B2M+2 2i T�` bQM ƾmp`2 2M pm2 /2
H� bBKBHBim/2 /2b pQHQMiûb 2i /2 HǶmMBiû /2 H� 7QB Qm /�Mb H� 7QB
2M HǶmMBiû- +Ƕ2bi T�` mM2 +?�`Biû [mB /2p�M+2 H� +QMM�Bbb�M+2 [m2
MQmb bQKK2b HBûb- /2 7�ÏQM ¨ MQmb +QMM�ŗi`2 Kmim2HH2K2Mi �p�Mi
iQmi2 pBbBQM +Q`TQ`2HH2 T�` H� `ûpûH�iBQM /2 HǶ1bT`BiX ŀ

:`�+2 �m a�BMi@1bT`Bi- H� T`ûb2M+2 bTB`Bim2HH2 T`2M/ H2 T�b bm` H� T`ûb2M+2
T?vbB[m2 2i S�mHBM T2mi Ŀ bǶBMbi�HH2` ŀ /�Mb H2 +ƾm` /Ƕ�HvTBmb UBM T2+iQ`Bb imB
?�#Bi�iBQM2V b�Mb KāK2 HǶ�pQB` `2M+QMi`ûX GǶmMBQM /�Mb H� 7QB 2bi H2 /2mtBĕK2
K2bb�;2 2bb2MiB2H /2 H� H2ii`2 /2 S�mHBM- mM2 mMBQM [mB 2bi K�iû`B�HBbû2 T�`
HǶ2MpQB /ǶmM +�/2�m ,

Ŀ LQmb �pQMb �/`2bbû ¨ i� a�BMi2iû- 2M bB;M2 /ǶmMBiû- mM T�BM
mMB[m2 2M [mB 2bi +QMi2Mm2 �mbbB H� h`BMBiû 2M bQM 2MiB2`X .2 +2
T�BM- im 72`�b mM2 2mHQ;B2 2M /�B;M�Mi H2 `2+2pQB`X ŀ

.mp�H _2#2MB+?

.mp�H

JQ`2�m G�M+2H

JQ`2�m G�M+2H
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G2 T�BM 2M72`K�Bi mM2 T`QTQbBiBQM /Ƕ�KBiBû- [m2 HǶQM �TT`Qmp�Bi 2M �+@
+2Ti�Mi H2 +�/2�mX *2HmB@+B b2 i`�Mb7Q`K2 �HQ`b 2M 2mHQ;B2X G� bBim�iBQM /2
+QKKmMB+�iBQM �+[mB2`i �BMbB mM +�`�+iĕ`2 b�+`û 2i H� MQmp2HH2 �KBiBû �T@
T2HH2 bm` 2HH2 H� #ûMû/B+iBQM /BpBM2X

GǶ2tT`2bbBQM /2 S�mHBM /2 LQH2 Ŀ T�M2K mMmK b�M+iBi�iB im�2 mMBi�iBb
;`�iB� KBbBKmb BM [mQ 2iB�K i`BMBi�iBb bQHB/Bi�b +QMiBM2im` ŀ- [mB /ûbB;M2 HǶ2M@
pQB /ǶmM T�BM #ûMBi ¨ �HvTBmb /2 h?�;�bi2- 2bi bBM;mHBĕ`2X 6X@CX .ƴH;2`
T2Mb�Bi [mǶ2HH2 b2 `�TTQ`i�Bi ¨ H� 7Q`K2 bTû+B}[m2 /m T�BM 2i �bbBKBH�Bi +2HmB@
+B ¨ mM T�MBb i`B}/mbX *2 T�MBb i`B}/mb TQ`i2`�Bi mM2 2Mi�BHH2 2M 7Q`K2 /2
u �}M /Ƕāi`2 T�`i�;û 2M i`QBb KQ`+2�mt /2 i�BHH2 û;�H2X hQmi27QBb .ƴH;2`
�/K2ii�Bi M2 T�b �pQB` Tm B/2MiB}2` /2 T�`�HHĕH2b i2tim2Hb Qm B+QMQ;`�T?B[m2b
2i b2 7QM/�Bi mMB[m2K2Mi bm` HǶ2tBbi2M+2 /2 T�BMb TQ`i�Mi /2mt BM+BbBQMb /B�@
;QM�H2b [mB /BpBb�B2Mi H2 T�BM 2M [m�i`2 T�`ibX G2 K�`[m�;2 /m T�BM TQm`
7�+BHBi2` b� /û+QmT2 bǶQ#b2`p2 /ûD¨ +?2x H2b T�ś2Mb- K�Bb `2ÏQBi mM2 MQmp2HH2
/BK2MbBQM bvK#QHB[m2 +?2x H2b +?`ûiB2MbX wûMQM /2 oû`QM2 /Bbi`B#m�Bi /2b
T�BMb K�`[mûb /ǶmM2 +`QBtX .�Mb b2b KB`�+H2b /2b b�BMib Bi�HB2Mb- :`û;QB`2
H2 :`�M/ `�+QMi2 û;�H2K2Mi mM2 �M2+/Qi2 ¨ T`QTQb /2 i2Hb T�BMb ,

Ŀ lM DQm`- b2b 7`ĕ`2b (/2 J�`iv`Bmb) 7�Bb�B2Mi +mB`2 mM T�BM bQmb
H� +2M/`2- 2i BHb �p�B2Mi Qm#HBû /Ƕv ;`�p2` H2 bB;M2 /2 H� +`QBt Ĝ +�`
+Ƕ2bi H� +QmimK2 /�Mb +2ii2 T`QpBM+2 /2 bB;M2` H2b T�BMb Tûi`Bb �p2+
mM KQ`+2�m /2 #QBb 2M bQ`i2 [mǶBHb T�`�Bbb2Mi /BpBbûb 2M [m�i`2
T�`iB2bX ŀ

1M �TT`2M�Mi [m2 H2 T�BM MǶ�p�Bi T�b ûiû K�`[mû /2 H� +`QBt- b�BMi J�`@
iv`Bmb i`�+2 H2 bB;M2 /�Mb H2b +2M/`2bX G� +`QBt �TT�`�ŗi �HQ`b bm` H2 T�BM 2M
+mBbbQM +QKK2 iûKQBM /2 b� 7QBX .Ƕ�mi`2b T�`�HHĕH2b b2 `2i`Qmp2Mi /�Mb HǶB+Q@
MQ;`�T?B2 /2b û;HBb2b T�HûQ+?`ûiB2MM2bX GǶû;HBb2 a�M oBi�H2- #�iB2 ¨ _�p2MM2
�m KBHB2m /m oA bBĕ+H2- TQ`i2 bm` H2b T�`QBb bûT�`�Mi H2 T`2b#viĕ`2 /m /û�K@
#mH�iQB`2 /2mt KQb�ś[m2b b2 `û7û`�Mi ¨ HǶ2m+?�`BbiB2X G� HmM2ii2 /2 H� T�`QB
¨ ;�m+?2 /2 HǶ�#bB/2 BHHmbi`2 /2b ûTBbQ/2b /2 H� pB2 /Ƕ�#`�?�KX § /`QBi2- QM

*QMv#2�`2 J`�ib+?2F
.ƴH;2`
.ƴH;2`
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B/2MiB}2 H2 b�+`B}+2 /ǶAb��+X �m +2Mi`2- �#`�?�K- /ǶmM �;2 �p�M+û- Qz`2 HǶ?Qb@
TBi�HBiû ¨ i`QBb �M;2b �bbBb �miQm` /ǶmM2 i�#H2X § ;�m+?2 2i mM T2m ¨ HǶû+�`i-
HǶûTQmb2 /Ƕ�#`�?�K- a�`�?- Q#b2`p2 H� b+ĕM2 2M bQm`B�MiX AMi2`T`ûiû2 ;ûMû@
`�H2K2Mi +QKK2 mM2 T`û};m`�iBQM /2 H� h`BMBiû- H� `2M+QMi`2 �p2+ H2b �M;2b
2bi mM KQiB7 B+QMQ;`�T?B[m2 +Qm`�MiX S�`iB+mHBĕ`2K2Mi BMiû`2bb�Mi2 TQm` +2
T`QTQb 2bi H� `2T`ûb2Mi�iBQM /2b T�BMb `QM/b UQm ;�i2�mt \V TQbûb 7�+2 �mt
�M;2b 2i K�`[mûb i`ĕb M2ii2K2Mi /ǶmM2 +`QBt [mB /BpBb2 H� KB+?2 2M [m�i`2
KQ`+2�mtX G� HmM2ii2 /2 H� T�`QB ¨ /`QBi2 /2 HǶ�#bB/2 /2 a�M oBi�H2 `2T`û@
b2Mi2 HǶQz`�M/2 /Ƕ�#2H 2i J2H+?Bbû/2+?X § ;�m+?2- �#2H bQmHĕp2 mM �;M2�m- ¨
/`QBi2 J2H+?Bbû/2+? i2M/ mM T�BM i`2bbû p2`b mM �mi2H #�iB bm` [m�i`2 +QHQMM2b
2i /Qm#H2K2Mi `2+Qmp2`i /ǶmM2 M�TT2 bQK#`2 2i /ǶmM2 M�TT2 #H�M+?2X am`
HǶ�mi2H- mM +�HB+2 /û+Q`û ¨ /Qm#H2 �Mb2 2bi TQbû 2Mi`2 /2mt T�BMb 2M 7Q`K2 /2
+Qm`QMM2 i`2bbû2X .�Mb HǶ�#bB/2 /2 HǶû;HBb2 a�M �TQHHBM�`2 ¨ *H�bb2- BH 2tBbi2
mM2 `2T`ûb2Mi�iBQM bBKBH�B`2- [mQB[m2 THmb i�`/Bp2X J2H+?Bbû/2+? b2 iB2Mi /2@
#Qmi /2``Bĕ`2 HǶ�mi2H- b2b #`�b `2TQb2Mi bm` H� i�#H2 `2+Qmp2`i2 /ǶmM2 M�TT2X
PM `2i`Qmp2 �#2H 2i HǶ�;M2�m ¨ ;�m+?2- �HQ`b [mǶ¨ /`QBi2 pB2MM2Mi b2 `�DQmi2`
¨ H� b+ĕM2 �#`�?�K 2i HǶ2M7�Mi Ab��+X am` H� i�#H2 `2TQb2 H2 +�HB+2 ¨ /Qm#H2
�Mb2- ~�M[mû /2 /2mt T�BMb i`2bbûb- K�`[mûb M2ii2K2Mi /ǶmM2 +`QBt 2M H2m`
+2Mi`2X lM2 +Q`QM� /2 +2 ivT2 2bi T�` �BHH2m`b �ii2biû2 T�` H2 GB#2` TQMiB}@
+�HBb 2i +?2x :`û;QB`2 H2 :`�M/- Qɍ HǶûpā[m2 6ûHBt /2 *2MimK+2HH�2 Qz`Bi
¨ mM D2mM2 b2`pBi2m` /2mt +Qm`QMM2b /ǶQ#H�iBQM 2M ;mBb2 /2 #ûMû/B+iBQMX
*QKK2 HǶQz`�M/2 /Ƕ�#2H 2i /2 J2H+?Bbû/2+? � bȿ`2K2Mi ûiû mM KQ/ĕH2 TQm`
HǶ2m+?�`BbiB2- BH 2bi TQbbB#H2 [m2 HǶ�`iBbi2 b2 bQBi BMbTB`û /2 H� +û`ûKQMB2 `û2HH2
TQm` `2T`ûb2Mi2` H2 T�BM 2m+?�`BbiB[m2X G� 7Q`K2 /m T�BM /Ƕ2mHQ;B2 2MpQvû
T�` S�mHBM /2 LQH2 ¨ �HvTBmb MǶ2bi THmb pû`B}�#H2 �mDQm`/Ƕ?mBX GǶ2tT`2bbBQM
Ŀ BM [mQ 2iB�K i`BMBi�iBb bQHB/Bi�b +QMiBM2im` ŀ b2 `�TTQ`i2@i@2HH2 `û2HH2K2Mi
¨ HǶ�TT�`2M+2 /2 H� KB+?2 2i ¨ b� [m�HBiû /2 T�MBb i`B}/mb +QKK2 H2 bmTTQb2
.ƴH;2` \ G� bvK#QHB[m2 /m T�MBb [m�/`�imb- K�`[mû /ǶmM2 +`QBt- TH�B/2
[m2H[m2 T2m 2M 7�p2m` /2 +2ii2 ?vTQi?ĕb2- K�Bb- +QKK2 /Ƕ�mi`2b bQm`+2b 7QMi
/û7�mi- BH MǶ2bi T�b TQbbB#H2 /2 i`�M+?2` H� [m2biBQMX AH 2bi iQmi27QBb +2`i�BM
[m2 S�mHBM � pQmHm miBHBb2` mM bB;M2 7Q`i /�Mb b� +QKKmMB+�iBQM �p2+ �Hv@
TBmb- [mǶBH 2biBK�Bi +�T�#H2 /Ƕ2M +QKT`2M/`2 2i /Ƕ2M �TT`û+B2` H� bvK#QHB[m2

o2`?Q2p2M
.2HBv�MMBb

JQKKb2M .m+?2bM2

.ƴH;2`

.ƴH;2` J`�ib+?2F
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2i H� T`QTQbBiBQM /Ƕ�KBiBûX Zm2 H� +QKT`û?2MbBQM /ǶmM i2H K2bb�;2 MǶ�Bi T�b
ûiû mM2 ûpB/2M+2- �TT�`�ŗi /�Mb HǶû+?�M;2 /2 T�BMb /Ƕ2mHQ;B2 2Mi`2 S�mHBM 2i
�m;mbiBM /Ƕ>BTTQM2X
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S�mHBM T`Q}i2 /2 H� T`Bb2 /2 +QMi�+i �p2+ �HvTBmb TQm` bǶ�/`2bb2` /B`2+@
i2K2Mi ¨ �m;mbiBM �m +Qm`b /2 HǶûiû@�miQKM2 jN8X �bbQ+B�Mi ¨ MQmp2�m bQM
ûTQmb2 ¨ b� H2ii`2- S�mHBM b2 T`ûb2Mi2 +QKK2 mM Tû+?2m` 2i DmbiB}2 bQM �m/�+2
/Ƕû+`B`2 �m T`āi`2 /Ƕ>BTTQM2 T�` HǶ�KQm` 2i HǶmMBiû /�Mb H� 7QB [mB HB2Mi H2b
+?`ûiB2MbX G2 /û#mi /2 H� H2ii`2 2bi mM ûHQ;2 /2b û+`Bib /Ƕ�m;mbiBM Ŀ /û@
#Q`/�Mib /2b `B+?2bb2b /2 H� +mHim`2 2i TH2BMb /2 /Qm+2m`b /m KB2H +ûH2bi2 ŀX
*2b /2`MB2`b 7Q`K�B2Mi Ŀ mM Kû/2+BM 2i mM2 MQm``Bim`2 TQm` (bQM) �K2 ŀX
1M K2ii�Mi b� +mHim`2 +H�bbB[m2 �m b2`pB+2 /2 H� 7QB +?`ûiB2MM2- �m;mbiBM ûi�Bi
H2 T�`7�Bi 2t2KTH2 HBiiû`�B`2 TQm` S�mHBMX G2 MQmp2�m +QMp2`iB /ûbB`�Bi �mbbB
[m2 bQM +Q``2bTQM/�Mi TmBbb2 H2 7Q`iB}2` /�Mb b2b ûim/2b bTB`Bim2HH2b 2i [mǶBH
p2mBHH2 #B2M HmB �/`2bb2` Ĝ bǶBH 2M �p�Bi û+`Bi Ĝ /Ƕ�mi`2b Qmp`�;2b +QMi`2 H2b
2MM2KBb /2 H� 7QB +�i?QHB[m2X SH2BM /Ƕ�/KB`�iBQM /2p�Mi �m;mbiBM- /QMi BH
/2p�Bi +QMM�ŗi`2 H� `ûTmi�iBQM - S�mHBM- Ŀ MQm``BbbQM ŀ /�Mb H� 7QB +?`ûiB2MM2-
/2K�M/2 ¨ āi`2 MQm``B /2b T�`QH2b /m T`āi`2 �7`B+�BMX 1M T`2M�Mi 2t2KTH2 bm`
H� `2H�iBQM iBbbû2 �p2+ �HvTBmb- S�mHBM i`�MbK2i ¨ �m;mbiBM Ŀ HǶ�z2+iBQM /2
(bQM) ?mK#H2 T2`bQMM2 ŀ 2i 2bTĕ`2 [mǶ�m;mbiBM +QMb2Mi2 ¨ 2Mi`2i2MB` mM2
+Q``2bTQM/�M+2 �p2+ HmBX S�mHBM +HƬi �HQ`b b2b T`QTQb ,

Ŀ LQmb bQm?�BiQMb [m2 H� ;`�+2 /2 .B2m- +QKK2 ¨ T`ûb2Mi- /2@
K2m`2 �p2+ iQB TQm` HǶûi2`MBiû- 7`ĕ`2 [mB MǶ2b [mǶmM2 �K2 �p2+
MQmb /�Mb H2 a2B;M2m` *?`Bbi- 7`ĕ`2 pûMû`�#H2- Q#D2i /2 iQmb MQb
pƾmtX LQmb b�HmQMb �p2+ mM i`ĕb T`Q7QM/ b2MiBK2Mi /2 7`�i2`MBiû
2i /ǶmMBQM /m +ƾm` iQmi2 i� K�BbQM- �BMbB [m2 iQmb H2b +QKT�@
;MQMb 2i ûKmH2b /2 i� b�BMi2iû /�Mb H2 a2B;M2m`X Zm�Mi �m T�BM

.mp�H
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mMB[m2 [m2 MQmb iǶ2MpQvQMb 2M bB;M2 /ǶmMBQM /m +ƾm` ¨ i� +?�`Biû-
MQmb i2 T`BQMb /2 H2 #ûMB` 2M H2 `2+2p�MiX ŀ

S�mHBM 7Q`KmH2 MQM b2mH2K2Mi /2b pƾmt TQm` bQM Ŀ 7`ĕ`2 ŀ- K�Bb �mbbB
TQm` H� K�BbQMMû2 2i HǶ2MiQm`�;2 /Ƕ�m;mbiBMX .ûD¨ K2MiBQMMû /�Mb HǶ�/`2bb2
/2 H� H2ii`2- H2 i2`K2 mM�MBKmb b2 `2i`Qmp2 i`QBb 7QBb /�Mb +2ii2 bQmb+`BTiBQMX
G2 T�BM /Ƕ2mHQ;B2 [mǶ�m;mbiBM /2p`� #ûMB` ¨ b� `û+2TiBQM- 2bi H2 bvK#QH2 /2
H2m` mMBQM 7`�i2`M2HH2 2i b+2HH2 HǶ�KQm` [mB HB2 ¨ T`ûb2Mi H2b +Q``2bTQM/�MibX

�m T`BMi2KTb jNe- S�mHBM /2 LQH2 /2K2m`�Bi iQmDQm`b b�Mb `ûTQMb2 /Ƕ�m@
;mbiBM 2i `2/Qmi�Bi [m2 b� H2ii`2 M2 bQBi T�b T�`p2Mm2 ¨ >BTTQM2X a�Mb �i@
i2M/`2 H2 `2iQm` /m TQ`i2m`- BH �/`2bb2 mM2 /2mtBĕK2 H2ii`2 ¨ �m;mbiBM- THmb
+Qm`i2 2i THmb T`2bb�Mi2- K�Bb iQmDQm`b 2KT`2BMi2 /ǶmM2 `2bT2+im2mb2 �z2+@
iBQMX �m /û#mi /2 HǶûiû jNe- S�mHBM `2ÏQBi 2M}M H� `ûTQMb2 i�Mi �ii2M/m2X
.2p�Mi mM2 i2HH2 2zmbBQM /Ƕ�z2+iBQM 2i /Ƕ�/KB`�iBQM- K�Bb �mbbB /Ƕ?mKBHB@
iû /m ;`�M/ �`BbiQ+`�i2- �m;mbiBM M2 TQmp�Bi T�b `2TQmbb2` HǶBMBiB�iBp2- MB
/û+2pQB` H2b /2K�M/2b /m KQBM2 /2 LQH2X aǶ�/`2bb�Mi +QKK2 S�mHBM ¨ mM
Ŀ 7`ĕ`2 ŀ 2i b�Hm�Mi û;�H2K2Mi h?2`�bB� b�Mb H� MQKK2`- �m;mbiBM HQm2 H�
bBKTHB+Biû /2 H2m` +QM72bbBQM 2i /QMM2 b�iBb7�+iBQM ¨ H� /2K�M/2 /ǶQmp`�;2b
[mǶBH �++QKT�;M2 /2 +QMb2BHb /2 H2+im`2X S�` H� KāK2 Q++�bBQM UTQm` H2
/ûiQm`M2` /2 bQM BMi`QbT2+iBQM \ V- �m;mbiBM HmB `2+QKK�M/2 _QK�MB�Mmb-
bQM �M+B2M #B2M7�Bi2m` 2i TQ`i2m` /2 H� H2ii`2- 2i bm`iQmi H2 D2mM2 GB+2MiBmb-
[mB bǶûi�Bi H�Bbbû bû/mB`2 T�` H� HBiiû`�im`2 T`Q7�M2- �}M [m2 S�mHBM H2 `�KĕM2
bm` H2 +?2KBM /2 H� p`�B2 bTB`Bim�HBiûX

lM2 /2mtBĕK2 KBbbBp2 /Ƕ�m;mbiBM U2TBbiX jRV- H� `ûTQMb2 ¨ H� /2mtBĕK2
H2ii`2 BKT�iB2Mi2 /2 S�mHBM- bmBi 2M }M /Ƕ�MMû2 jNe Qm 2M /û#mi /2 jNd- 2M iQmi
+�b T2m /2 i2KTb �T`ĕb bQM Q`/BM�iBQM ûTBb+QT�H2 ¨ >BTTQM2X G2b TQ`i2m`b /2

JQ`2�m G�M+2H

.mp�H

.mp�H
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H� H2ii`2- _QK�Mmb 2i �;BHBb- ûi�B2Mi +?�`;ûb /2 /û+`B`2 ¨ H2m` K�ŗi`2 S�mHBM H�
+û`ûKQMB2 ¨ H�[m2HH2 BHb �p�B2Mi T�`iB+BTûX �m;mbiBM bǶûi�Bi `ûDQmB /Ƕ2Mi2M/`2
HQM;m2K2Mi T�`H2` /2 S�mHBM /�Mb H2b `û+Bib /2 +2b /2`MB2`b 2i- /ûbB`�Mi H2
`2M+QMi`2`- BH `ûBiĕ`2 H� T`QTQbBiBQM- /ûD¨ 7Q`KmHû2 /�Mb H� T`2KBĕ`2 H2ii`2- /2
HmB `2M/`2 pBbBi2 2M �7`B[m2X SQm` }MB`- BH �/`2bb2 ¨ S�mHBM 2i h?2`�bB� mM
T�BM /Ƕ2mHQ;B2 ,

Ŀ G2 T�BM [m2 MQmb 2MpQvQMb /2pB2M/`� mM2 #ûMû/B+iBQM 7û+QM/2
T�` HǶ�KQm` 2i H� #B2Mp2BHH�M+2 �p2+ H2b[m2Hb pQmb H2 `2+2p`2xX Zm2
.B2m pQmb T`ûb2`p2 ¨ D�K�Bb /2 +2ii2 ;ûMû`�iBQM- b2B;M2m`b 2i 7`ĕ`2b
i`ĕb +?2`b- i`ĕb #QMb 2i +HûK2Mib- 2i H2b THmb /BbiBM;mûb T�` HǶ�#QM@
/�M+2 /2 H� ;`�+2 /2 .B2mX ŀ

G2 T�BM /Ƕ�m;mbiBM 7�Bb�Bi ûpB/2KK2Mi û+?Q ¨ HǶ2MpQB /2 S�mHBM- THmb /ǶmM
�M �mT�`�p�MiX _2Ïm2 /B;M2K2Mi- HǶ2mHQ;B2 TQm``� /ûTHQv2` b� #ûMû/B+iBQMX
1M K2ii�Mi HǶ�++2Mi bm` HǶ�KQm` [mB H2b HB�Bi- H2 MQmp2H ûpā[m2 /Ƕ>BTTQM2 +QK@
KmMB[m2 b2b pƾmt H2b THmb bBM+ĕ`2b �mt +QMp2`iBb /2 LQH2 Ĝ mM2 bQmb+`BTiBQM
iQmi ¨ 7�Bi +QMp2MiBQMM2HH2X SQm`i�Mi- bmBi2 ¨ +2ii2 H2ii`2 jR 2i ¨ HǶ2MpQB /m
T�BM /Ƕ2mHQ;B2- S�mHBM `QKTi b2b `2H�iBQMb �p2+ >BTTQM2- /m KQBMb T2M/�Mi
mM +2`i�BM i2KTb- b�Mb H� KQBM/`2 `ûTQMb2- b�Mb MQi2 /2 `2K2`+B2K2Mi Qm /2
+QKTHBK2Mi TQm` HǶQ`/BM�iBQM ûTBb+QT�H2X Zm2 bǶûi�Bi@BH T�bbû \

�m;mbiBM 2i H2b ûpā[m2b /2 bQM 2MiQm`�;2 7�Bb�B2Mi iQmi b�m7 +QMb2Mbmb
2M �7`B[m2 2i bQM ûH2+iBQM ¨ HǶûTBb+QT�i /Ƕ>BTTQM2 �p�Bi 7�Bi b+�M/�H2X G2
T`BK�i /2 LmKB/B2- J2;�HBmb /2 *�H�K�- i`�Bi�Bi �m;mbiBM +QKK2 mM T�`@
p2Mm bmbT2+i 2i T`ûi2M/�Bi [mǶBH ûi�Bi mM +`vTiQ@K�MB+?û2MX AH �p�Bi KāK2
`27mbû mM i2KTb /2 +QM}`K2` bQM Q`/BM�iBQMX J2;�HBmb �++mb2 �HQ`b �m;mb@
iBM /Ƕ�pQB` 2MpQvû mM T?BHi`2 /Ƕ�KQm` ¨ mM2 Ŀ /�K2 ?�mi TH�+û2 ŀX *2HH2@+B
MǶ�m`�Bi ûiû �mi`2 [m2 h?2`�bB�- HǶûTQmb2 /2 S�mHBM /2 LQH2 5 GǶ�++mb�iBQM

*Qm`+2HH2 "`QrM J`�ib+?2F
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+QMi`2 �m;mbiBM ûi�Bi HQm`/2 , H2 T�`iB +QMb2`p�i2m` /2 HǶûTBb+QT�i �7`B+�BM
BMbBMm�Bi [mǶ�m;mbiBM /2K2m`�Bi T`āi`2 K�MB+?û2M 2M b2+`2i 2i iB`�Bi bQM �`@
;mK2Mi T`BM+BT�H /2 +2ii2 H2ii`2 �/`2bbû2 ¨ S�mHBM 2i h?2`�bB�- T2m /2 i2KTb
�T`ĕb HǶQ`/BM�iBQMX SQm` 2mt- H2 T�BM /Ƕ2mHQ;B2 `2T`ûb2Mi�Bi H2 T�BM bQmBHHû /2
HǶ2m+?�`BbiB2 K�MB+?û2MM2X SHmb i�`/- �m;mbiBM b2 /û72M/`� �p2+ pû?ûK2M+2
+QMi`2 +2b �ii�[m2b ,

Ŀ AH T2mi K2 /ûb?QMQ`2` 2M �TT2H�Mi /2 7�ÏQM `B/B+mH2 ǳTQBbQM /2
/û#�m+?2 2i /2 7QHB2Ǵ /2b 2mHQ;B2b /2 T�BMb /QMMû2b �p2+ bBKTHB+Biû
2i #QMM2 ?mK2m` c BH T2mi 2M+Q`2 Dm;2` �bb2x K�H /2 pQi`2 #QM b2Mb
TQm` Qb2` 7�B`2 �/K2ii`2 mM2 ?BbiQB`2 /2 T?BHi`2b �KQm`2mt /QMMûb
¨ mM2 72KK2- MQM b2mH2K2Mi �m bm /m K�`B- K�Bb 2M+Q`2 �p2+ b�
+QKTHB+BiûX ŀ

*2 b+�M/�H2 2bi /Qm#H2K2Mi BMiû`2bb�Mi TQm` MQi`2 ûim/2X .ǶmM2 T�`i-
BH KQMi`2 [m2 H2b 2MpQBb /2 T�BMb /Ƕ2mHQ;B2 MǶûi�B2Mi T�b mM2 T`�iB[m2 bm7@
}b�KK2Mi `ûT�M/m2 TQm` āi`2 +QKT`Bb2 2i �++2Tiû2 T�` iQmbX G2 K2bb�;2
pû?B+mHû T�` +2b 2mHQ;B2b +`û�Bi HǶBM+QKT`û?2MbBQM 2i H2 /Qmi2 +?2x H2b �/p2`@
b�B`2b /m KQM�+?BbK2 Ĝ /m KQBMb- QM i2Mi� /ǶBMbi`mK2Mi�HBb2` H� T`�iB[m2
+QMi`2 HǶûpā[m2 /Ƕ>BTTQM2X .Ƕ�mi`2 T�`i- HǶ2MpQB /Ƕ�m;mbiBM 2bi HǶmM /2b b2mHb
2t2KTH2b /2 +QKKmMB+�iBQM pB� mM Kû/B� Ŀ �HBK2Mi�B`2 ŀ [mB M2 b2K#H2 T�b
�pQB` 7QM+iBQMMû /2 H� K�MBĕ`2 bQm?�Biû2X .2mt H2ii`2b iûKQB;M2Mi /2 HǶBM@
+QKT`û?2MbBQM 2i /2 H� 7`mbi`�iBQM /Ƕ�m;mbiBM- +?2`+?�Mi mM2 2tTHB+�iBQM �m
bBH2M+2 /2 S�mHBM- [mǶBH Dm;2�Bi BMiQHû`�#H2 2i �|B;2�MiX *Qm`+2HH2 � `�BbQM
/2 TH�B/2` TQm` mM2 `mTim`2 pQHQMi�B`2- +�` �ii`B#m2` H2 bBH2M+2 /2 S�mHBM ¨
mM2 T2`i2 /2 THmbB2m`b H2ii`2b Qm ¨ mM2 bBKTH2 Mû;HB;2M+2 b2`�Bi 2M +QMi`�@
/B+iBQM iQi�H2 �p2+ H2b b2MiBK2Mib 2i H� pQHQMiû /ǶmM û+?�M;2 `û;mHB2` �p2+
>BTTQM2- 2tT`BKû /�Mb H2b T`2KBĕ`2b H2ii`2bX 1M iQmi +�b- H� `2H�iBQM MQm@
p2HH2K2Mi iBbbû2 2Mi`2 LQH2 2i >BTTQM2 ûi�Bi `2biû2 #B2M 7`�;BH2 bB /2 i2Hb `�;Qib
�p�B2Mi Tm K2ii`2 2M /Qmi2 HǶ�KQm` 2i HǶmMBQM i�Mi +ûHû#`ûb T�` S�mHBMX *2
/2`MB2` �p�Bi@BH T`Bb b2b /Bbi�M+2b TQm` pû`B}2` H2b `mK2m`b [mB +Qm`�B2Mi 2M
�7`B[m2 \ S�mHBM K2ii�Bi@BH 2M /Qmi2 H� bBM+û`Biû /Ƕ�m;mbiBM \ AH b2K#H2 #B2M
[m2 MQM- +�` H2 bBH2M+2 /2 S�mHBM /m`� iQmi �m THmb /2mt �Mb- Tû`BQ/2 �T`ĕb

*Qm`+2HH2 *Qm`+2HH2
6BM�2`i

"`QrM

*Qm`+2HH2
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H�[m2HH2- H2m` �KBiBû `2T`Bi /2 THmb #2HH2 - K�Bb T2`bQMM2 MǶ2MpQv� THmb /2
T�BMb #ûMBib 5

.û`Bp�Mi /2 H� bvK#QHB[m2 /2 HǶ2m+?�`BbiB2- H2 T�BM #ûMBi 2bi mM bB;M2
7Q`i TQm` iQmi +?`ûiB2MX S�mHBM 2tTHQBi�Bi ?�#BHH2K2Mi +2 Kû/B� TQm` pû?B+m@
H2` HǶBMi2`T`ûi�iBQM `�/B+�H2 [mǶBH /QMM�Bi ¨ b� MQmp2HH2 pB2 �b+ûiB[m2 2i [mǶBH
MǶ?ûbBi�Bi T�b ¨ /Bzmb2` �mT`ĕb /2 b2b �M+B2Mb �KBb- iQmi +QKK2 �mT`ĕb /2
b2b MQmp2HH2b +QMM�Bbb�M+2bX aǶBMbTB`�Mi K�MB72bi2K2Mi /2b T`�iB[m2b �`BbiQ@
+`�iB[m2b i`�/BiBQMM2HH2b- S�mHBM `ûBMi2`T`ûi�Bi H2b +�/2�mt �HBK2Mi�B`2b bQmb
HǶ�M;H2 /m KQM�+?BbK2 +?`ûiB2MX G2 T�BM /Ƕ2mHQ;B2 +QKK2 mM bvK#QH2 /ǶmMB@
iû K2i �mbbB 2M HmKBĕ`2 H2 K�M[m2 /ǶmMBQM [m2 /2p�B2Mi `2bb2MiB` +2`i�BMb
+?`ûiB2Mb ¨ +2ii2 ûTQ[m2X G2 bQm?�Bi /ǶmMBi�iBb ;`�iB� 2bi H2 K2bb�;2 +2Mi`�H
/2b 2MpQBb �HBK2Mi�B`2b ûim/Bûb /�Mb +2 +?�TBi`2X Zm2 S�mHBM /2 LQH2 �Bi
T`Bb +QMi�+i �p2+ H2b ûpā[m2b /Ƕ�7`B[m2 /�Mb mM #mi /Ƕ2Mi2Mi2 2i /2 +QQTû@
`�iBQM MǶ2bi T�b mM ?�b�`/X Zm2H[m2 i2KTb �mT�`�p�Mi- H2 +QMp2`iB bǶûi�Bi
pm `27mb2` H2 bQmiB2M /2 HǶûpā[m2 2i /m +H2`;û `QK�BM /�Mb bQM 2Mi`2T`Bb2
KQM�biB[m2 ¨ LQH2 c HǶú;HBb2 �7`B+�BM2- [m�Mi ¨ 2HH2- ûi�Bi b2+Qmû2 T�` H2b
[m2`2HH2b /QM�iBbi2b- 2i H� TQbBiBQM /Ƕ�m;mbiBM /�Mb HǶûTBb+QT�i `2bi�Bi 7`�@
;BH2X GǶ2MpQB /ǶmM T�BM /Ƕ2mHQ;B2 MǶûi�Bi +2`i�BM2K2Mi T�b THmb [mǶmM ;2bi2 /2
#QMM2 pQHQMiû- K�Bb 2tT`BK�Bi iQmi27QBb H2 #2bQBM /2 bQmiB2M `û+BT`Q[m2X G2b
2mHQ;B2b 7Q`K�B2Mi �BMbB H2 Kû/B� /2 H� bQHB/�`Biû 2i /2 H� +Q?ûbBQM 2Mi`2 H2b
ú;HBb2b /2 LQH2 2i /Ƕ>BTTQM2X SQm`i�Mi H2 KQ/ĕH2 M2 b2K#H2 T�b �pQB` 2m
/2 +QMiBMmBiû �m b2BM /2 H� +QKKmM�miû +?`ûiB2MM2 Ĝ /m KQBMb H2b bQm`+2b
M2 HǶ�ii2bi2Mi T�bX GǶ�++mb�iBQM K�MB+?û2MM2 pBb�Mi �m;mbiBM �p�Bi@2HH2 2m /2
`û2HH2b +QMbû[m2M+2b bm` H� T`�iB[m2 +QMbBbi�Mi ¨ 2MpQv2` /2b T�BMb /Ƕ2mHQ;B2 \
lM2 BMi2`/B+iBQM �p�Bi@2HH2 ûiû T`QMQM+û2 TQm` ûpBi2` iQmi2 +QM7mbBQM 2Mi`2 H2b
+Qm`�Mib /Q+i`BM�mt \ Qm H2 T?ûMQKĕM2 ûi�Bi@BH `2biû i`ĕb K�`;BM�H \ PM M2
H2 b�Bi T�bX Zm2 H2b �/2Ti2b /2b +Qm`�Mib KQM�biB[m2b /2 H� }M /m Ao bBĕ+H2
�B2Mi ûiû ¨ H� `2+?2`+?2 /2 Kû/B�b +�T�#H2 /Ƕ�/�Ti2` H2b T`�iB[m2b /2 bQ+B�#B@
HBiû ?�#Bim2HH2 �m K2bb�;2 �b+ûiB[m2 [m2 HǶQM pQmH�Bi T`QT�;2`- �TT�`�ŗi /�Mb
H� +QKKmMB+�iBQM /m KQBM2 Cû`ƬK2 �p2+ H2b �`BbiQ+`�i2b `QK�BM2bX

*Qm`+2HH2 J`�ib+?2F
J`�ib+?2F

J`�ib+?2F *QMv#2�`2
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1mb2#Bmb >B2`QMvKmb 2bi Mû T`Q#�#H2K2Mi 2M j9d /�Mb mM2 7�KBHH2 +?`û@
iB2MM2 /�HK�i2- �bb2x 7Q`imMû2 TQm` HmB T2`K2ii`2 /2 7�B`2 /2b ûim/2b- /Ƕ�#Q`/
¨ ai`B/QM- TmBb ¨ _QK2 �mT`ĕb /m ;`�KK�B`B2M �2HBmb .QM�imbX �T`ĕb mM
bûDQm` ¨ H� +Qm` /2 h`āp2b- Cû`ƬK2 `2MQM+2 `�TB/2K2Mi ¨ mM2 +�``Bĕ`2 /�Mb
HǶ�/KBMBbi`�iBQM BKTû`B�H2 TQm` b2 +QMb�+`2` ¨ H� pB2 `2HB;B2mb2X o2`b jdj- BH
T�`i 2M TĕH2`BM�;2 ¨ Cû`mb�H2K 2i pBi i`QBb �Mb 2M 2`KBi2 /�Mb H2 /ûb2`i /2
*?�H+Bb- 2M av`B2X o2`b jdN- Cû`ƬK2 2bi Q`/QMMû T`āi`2 T�` HǶûpā[m2 /Ƕ�M@
iBQ+?2 2i �++QKT�;M2 +2 /2`MB2` �m +QM+BH2 /2 *QMbi�MiBMQTH2 2M j3RX § HǶûiû
j3k- BH 2bi /2 `2iQm` ¨ _QK2- 2M +QKT�;MB2 /2 S�mHBM /Ƕ�MiBQ+?2 2i /ǶúTB@
T?�M2 /2 *?vT`2 TQm` T�`iB+BT2` �m bvMQ/2 +QMpQ[mû T�` HǶûpā[m2 /2 _QK2-
.�K�b2X

_2#2MB+?
�M@

iBM _2#2MB+? 6Ƚ`bi 6Ƚ`bi

:`ȽixK�+?2` *�p�HH2@
`�

�`Mb EHQ2i2`b *QM`BM; *�M2HHBb
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.2b 7Q`K2b /2 pB2 �b+ûiB[m2 2Mi`2 D2mM2b pB2`;2b Qm p2mp2b 2tBbi�B2Mi ¨
_QK2 /ûD¨ #B2M �p�Mi HǶ�``Bpû2 /2 Cû`ƬK2X *Ƕ2bi bQmb HǶBM~m2M+2 /2b +QM+2T@
iBQMb Q`B2Mi�H2b [m2 HǶQM �p�Bi pm HǶûK2`;2M+2 /2 pû`Bi�#H2b +QKKmM�miûb
KQM�biB[m2b /�Mb H� +Biû �m +Qm`b /m /2`MB2` iB2`b /m Ao bBĕ+H2X *2 T?û@
MQKĕM2 �p�Bi iQm+?û 2M T`2KB2` HB2m +2`i�BM2b 7�KBHH2b �`BbiQ+`�iB[m2b �m
b2BM /2 H� +QKKmM�miû +?`ûiB2MM2 /2 _QK2 2i T�`iB+mHBĕ`2K2Mi H2b 72KK2bX
ú/m[mû2b 2i `B+?2b- #2�m+QmT /Ƕ2Mi`2 2HH2b MǶ?ûbBi�B2Mi T�b ¨ 2KTHQv2` H2m`b
`2bbQm`+2b }M�M+Bĕ`2b TQm` bQmi2MB` H2b +Qm`�Mib �b+ûiB[m2bX 1HH2b `2MQMÏ�B2Mi
¨ mM2 pB2 /2 7�KBHH2- bQBi /ĕb HǶ�/QH2b+2M+2- bQBi �T`ĕb mM T`2KB2` K�`B�;2- 2i
miBHBb�B2Mi H2m` 7Q`imM2 TQm` /2b ƾmp`2b +�`Bi�iBp2b 2ifQm TQm` H2 }M�M+2K2Mi
/ǶmM2 +QKKmM�miû KQM�biB[m2 ¨ H�[m2HH2 2HH2b b2 `�ii�+?�B2Mi 7`û[m2KK2MiX
G2b ûpā[m2b- H2b i?ûQHQ;B2Mb 2i H2b KQBM2b �p�B2Mi `2+Qm`b ¨ H� 7Q`imM2 2i �m
b�pQB` /2 +2b �`BbiQ+`�i2bX �T`ĕb bQM �``Bpû2 ¨ _QK2- Cû`ƬK2 M2 i�`/2 T�b ¨
2Mi`2` 2M +QMi�+i �p2+ +2`i�BM2b- MQi�KK2Mi T�` HǶBMi2`Kû/B�B`2 /2 HǶûpā[m2
.�K�b2X �BMbB- BH 7�Bi H� +QMM�Bbb�M+2 /2 /2mt ûKBM2Mi2b `2T`ûb2Mi�Mi2b /m
KQmp2K2Mi �b+ûiB[m2 `QK�BM , S�mH� 2i J�`+2HH�X Abbm2 /ǶmM2 `B+?2 2i T`2b@
iB;B2mb2 7�KBHH2 `QK�BM2- S�mH� �p�Bi ûiû K�`Bû2 �m bûM�i2m` hQtQiBmb- /QMi
2HH2 �p�Bi 2m +BM[ 2M7�MibX �p2+ H� M�Bbb�M+2 /m /2`MB2` }Hb- H2 +QmTH2 �p�Bi 7�Bi
pƾm /2 +QMiBM2M+2 +QMDm;�H2X amBi2 �m /û+ĕb /2 hQtQiBmb UÞj3RV- S�mH� pBi
mM2 pB2 +QKKmM�mi�B`2 �p2+ b2b }HH2b 2i b2b 2b+H�p2b- 2i 2KTHQB2 b� 7Q`imM2
¨ /2b ƾmp`2b +�`Bi�iBp2bX Cû`ƬK2 2bi û;�H2K2Mi BMi`Q/mBi /�Mb H2 T�H�Bb /2
J�`+2HH� bm` HǶ�p2MiBM- [mB 7Q`K�Bi H2 TQBMi /2 `�HHB2K2Mi /2b /�K2b /2 HǶ�`Bb@
iQ+`�iB2- BMiû`2bbû2b T�` H2b i2ti2b #B#HB[m2b 2i �iiB`û2b T�` mM2 pB2 `2HB;B2mb2X
�BMbB- Cû`ƬK2 /2pB2Mi `�TB/2K2Mi H2 K2MiQ` 2i H2 T`BM+BT�H BMi2`HQ+mi2m` /�Mb
H2b [m2biBQMb /2 7QB /m ;`QmT2 +QMbiBimû �miQm` /2 J�`+2HH� 2i S�mH�X

ai`�i?K�MM � E2b2HBM;

_2#2MB+?
62B+?iBM;2`

G�m`2M+2 "`QrM
"`QrM C2M�H

a�HxK�M .Bbb2HF�KT
SA*
_2#2MB+? aB;MQ`B 6Ƚ`bi
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S�`KB H2b ûHĕp2b /2 Cû`ƬK2 b2 i`Qmp�Bi CmHB� 1mbiQ+?BmK- HǶmM2 /2b }HH2b
/2 S�mH�X �;û2 /ǶmM2 [mBMx�BM2 /Ƕ�MMû2b- H� D2mM2 72KK2 �p�Bi ûiû pQmû2 ¨
H� pB`;BMBiû /ĕb HǶ2M7�M+2 2i K2M�Bi mM2 pB2 `2+Hmb2 /�Mb H2 T�H�Bb /2 b� Kĕ`2X
§ HǶQ++�bBQM /2 HǶ�MMBp2`b�B`2 /m K�`iv`2 /2 HǶ�TƬi`2 SB2``2 2M HǶ�MMû2 j39-
Cû`ƬK2 `2ÏQBi /Ƕ1mbiQ+?BmK mM2 H2ii`2 �++QKT�;Mû2 /2 +�/2�mtX .�Mb b�
H2ii`2 /2 `2K2`+B2K2Mi- Cû`ƬK2 BMi2`T`ĕi2 H2b 2MpQBb ,

Ŀ S2iBib /Ƕ�TT�`2M+2- K�Bb ;`�M/b T�` HǶ�z2+iBQM /QMi BHb iû@
KQB;M2Mi- bQMi H2b T`ûb2Mib [m2 DǶ�B `2Ïmb /ǶmM2 pB2`;2 , #`�+2H2ib-
H2ii`2b 2i +QHQK#2bX 1i T�`+2 [m2 H2 KB2H M2 b�m`�Bi āi`2 Qz2`i
2M b�+`B}+2 ¨ .B2m- bQM 2t+2bbBp2 /Qm+2m` � ûiû KQ/B}û2 2i- TQm`
�BMbB /B`2- ûTB+û2 T�` HǶ�+`2iû /m TQBp`2X § .B2m- 2M 2z2i- `B2M M2
T2mi TH�B`2 [mB bQBi pQHmTim2mt Qm i2HH2K2Mi bm+`û- `B2M [mB M2
+QMiB2MM2 mM T2m /m KQ`/�Mi /2 H� pû`Biû , H� T�[m2 /m *?`Bbi b2
K�M;2 �p2+ /2b +QM/BK2Mib �K2`bX *Ƕ2bi DQm` /2 7āi2X G� M�iBpBiû
/2 b�BMi SB2``2 /QBi āi`2 +?�Miû2 bm` mM iQM THmb 72biBp�H [mǶ¨ HǶQ`@
/BM�B`2 c b�Mb TQm`i�Mi [mǶmM /Bb+Qm`b i`QT TH�Bb�Mi M2 bǶû+�`i2 /2
HǶ2bb2MiB2H UD2 p2mt /B`2 /2b ú+`Bim`2bV- Qm [m2 MQmb MQmb û;�`BQMb
i`QT HQBM /2 H� T�H2bi`2 Qɍ MQmb 2t2`ÏQMbX .�Mb 1xû+?B2H- Cû`mb�@
H2K 2bi Q`Mû2 /2 #`�+2H2ib c "�`m+? `2Ïmi H2b H2ii`2b /2 Cû`ûKB2 c
+Ƕ2bi bQmb HǶ2bTĕ+2 /ǶmM2 +QHQK#2 [m2 /2b+2M/ HǶ1bT`Bi@a�BMiX 1i
TQm` [m2 im `2bb2Mi2b mM T2m H� KQ`bm`2 /m TQBp`2 2i [m2 im `2@
MQmp2HH2b H2 bQmp2MB` /2 KQM T`û+û/2Mi Qmp`�;2 , p2BHH2 ¨ M2 T�b
T2`/`2 H2b Q`M2K2Mib /2 iQM i`�p�BH- [m2 bvK#QHBb2Mi H2b �MM2�mt
/2b #`�b c M2 /û+?B`2 T�b HǶûTŗi`2 /2 iQM +ƾm`- +QKK2 }i �p2+ H2
`�bQB` mM `QB BKTB2 /2 +2HH2 [m2 HmB `2K2ii�Bi "�`m+? c 2i M2 Kû@
`Bi2 T�b- ¨ HǶBMbi�` /Ƕ1T?`�śK- /Ƕ2Mi2M/`2 H� T�`QH2 /ǶPbû2 , im 2b
/2p2Mm2 bQii2 +QKK2 mM2 +QHQK#2X *2b KQib bQMi i`QT bûpĕ`2b-
/B`�b@im- 2i T2m +QMp2M�#H2b TQm` mM DQm` /2 7āi2X J�Bb im KǶ�b
iQB@KāK2 T`QpQ[mû T�` /2 i2Hb T`ûb2Mib c TmBb[m2 im �b �bbQ+Bû
/2b ûHûK2Mib �K2`b �mt bm+`ûb- im `2+2p`�b /2 MQmb H� T�`2BHH2 ,
HǶ�K2`imK2 �++QKT�;M2`� H� HQm�M;2X LQmb �pQMb �mbbB `2Ïm mM2
+Q`#2BHH2 /2 +2`Bb2b bB #2HH2b 2i +QKK2 `QbB2b /2 Tm/2m` pB`;BM�H2-
[m2 D2 H2b �B +`m2b BKTQ`iû2b iQmi ¨ HǶ?2m`2 T�` Gm+mHHmb HmB@KāK2
U+Ƕ2bi HmB [mB � H2 T`2KB2` �TTQ`iû +2ii2 bQ`i2 /2 7`mBib /2 *û@
`�bQMi2 ¨ _QK2- �T`ĕb �pQB` bm#Dm;mû H2 SQMi 2i HǶ�`KûMB2- 2i

SA*
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HǶ�`#`2 � iB`û bQM MQK /2 bQM T�vb /ǶQ`B;BM2VX LQmb i`QmpQMb- 2M
HBb�Mi HǶú+`Bim`2- mM2 +Q`#2BHH2 TH2BM2 /2 };m2b- K�Bb BH MǶv 2bi T�b
[m2biBQM /2 +2`Bb2bX �mbbB HQm2`QMb@MQmb HǶQz`�M/2 T�` HǶQz`�M/2
2HH2@KāK2- 2i MQmb i2 bQm?�BiQMb /Ƕāi`2 /2 +2b 7`mBib [mB bQMi /�Mb
H2 pQBbBM�;2 /m h2KTH2- /2 [mB .B2m /Bi , +2 [mB 2bi #QM 2bi i`ĕb
#QMX G2 a�mp2m` MǶ�BK2 T�b H2 Kû/BQ+`2 c BH M2 `2D2ii2 T�b +2 [mB
2bi 7`QB/ 2i b2 /ûH2+i2 /�Mb +2 [mB 2bi +?�m/- K�Bb BH �{`K2 /�Mb
HǶ�TQ+�HvTb2 [mǶBH pQKB`� H2b iBĕ/2bX o2BHHQMb /QM+ �p2+ bQBM /2
+ûHû#`2` mM2 bQH2MMBiû KQBMb T�` HǶ�#QM/�M+2 /2b K2ib [m2 T�` H�
DQB2 bTB`Bim2HH2X AH 2bi- 2M 2z2i- T�`7�Bi2K2Mi �#bm`/2 /2 T`ûi2M/`2
?QMQ`2`- 2M MQmb `�bb�bB�Mi ¨ HǶ2t+ĕb- mM K�`iv` [m2 MQmb b�pQMb
�pQB` THm ¨ .B2m T�` b2b D2ȿM2bX hm /QBb iQmDQm`b K�M;2` /2 H�
bQ`i2 [m2 H� T`Bĕ`2 2i H� H2+im`2 TmBbb2Mi bmBp`2 BKKû/B�i2K2Mi H2
`2T�bX *2H� /ûTH�ŗi ¨ [m2H[m2b@mMbX .�Mb +2 +�b- +?�Mi2 H2b T�`QH2b
/2 HǶ�TƬi`2 , bB D2 TH�Bb�Bb 2M+Q`2 �mt ?QKK2b- D2 M2 b2`�Bb T�b H�
b2`p�Mi2 /m *?`Bbi 5 ŀ
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Ŀ "`�+2H2ib ŀ- Ŀ H2ii`2b ŀ 2i Ŀ +QHQK#2b ŀ , [m2 /2 +�/2�mt ûi`�M;2b TQm`
mM KQBM2 �b+ûiB[m2 5 .�Mb mM �`iB+H2 /2 kyyj- GX h�F{+b � iQmi ¨ 7�Bi `�BbQM
/2 bQmHB;M2` +2ii2 +m`BQbBiû 2i /2 `2T`2M/`2 HǶûim/2 /2 HǶ2TBbimH� jR- i�Mi /2 7QBb
+Biû2- K�Bb `�`2K2Mi +QKK2Miû2 2M /ûi�BHX h�F{+b b2 HBp`2 �m `û2t�K2M
/2b 2MpQBb /Ƕ1mbiQ+?BmK- [mB b2K#H2Mi /2 T`BK2 �#Q`/ �HH2` ¨ HǶ2M+QMi`2 /2
HǶB/û�H �b+ûiB[m2 2Mb2B;Mû T�` Cû`ƬK2X .�Mb mM2 �`;mK2Mi�iBQM i`ĕb +QMp�BM@
+�Mi2- `2T`Bb2 B+B /�Mb b2b ;`�M/2b HB;M2b- h�F{+b `ûpĕH2 �HQ`b H� pû`Bi�#H2
M�im`2 /2b +�/2�mtX

*QKKmMûK2Mi- QM 2Mi2M/�Bi T�` �`KBHH�2 /2b bTB`�H2b 7Q`Kû2b /ǶmM �M@
M2�m 2M Kûi�H T`û+B2mt H�Bbb�Mi TH�+2 ¨ /2b Q`M2K2Mib- /2b BMb+`BTiBQMb Qm /2
T2iBi2b b+mHTim`2b �mt 2ti`ûKBiûbX SQ`iûb �m #`�b T�` H2b 72KK2b 2i T�` H2b
?QKK2b- +2b #BDQmt ûi�B2Mi T�`iB+mHBĕ`2K2Mi `ûT�M/mb +?2x H2b _QK�BMbX *2`@
i�BMb �TT`û+B�B2Mi +2b #`�+2H2ib +QKK2 /2b bvK#QH2b /2 +`Qv�M+2- /2 p2`imb
BMiû`B2m`2b Qm /2 K�;MB}+2M+2 - K�Bb i`�/BiBQMM2HH2K2Mi H2b �`KBHH�2 K�iû@
`B�HBb�B2Mi H� `B+?2bb2 2i H2 bi�imi /m TQ`i2m`X ZmǶ2bi@+2 [m2 Cû`ƬK2 �m`�Bi@BH
Tm 7�B`2 /2 THmbB2m`b 2t2KTH�B`2b /Ƕ�`KBHH� \ G2 KQBM2 +QM/�KM�Bi bûpĕ`2@
K2Mi iQmi2 K�MB72bi�iBQM /2 Hmt2 p2biBK2Mi�B`2 2i /ûMQMÏ�Bi iQmi2b 7Q`K2b
/Ƕ�`iB}+2b 2i /2 #BDQmt +QKK2 Qbi2Mi�iQB`2b- iQmi T�`iB+mHBĕ`2K2Mi TQm` H2b
D2mM2b pB2`;2b +QKK2 1mbiQ+?BmKX G2 +�/2�m /2 Ŀ +QHQK#2b ŀ U+QHmK#�bV
�TT�`�ŗi- [m�Mi ¨ HmB- 2M+Q`2 THmb ûMB;K�iB[m2X *2`i2b H2b +QHQK#2b ûi�B2Mi
+QMMm2b T�` H2b _QK�BMb 2i `ûTmiû2b ¨ H� i�#H2 /2b ;Qm`K2ib - K�Bb H� D2mM2
�b+ĕi2 �@i@2HH2 p`�BK2Mi 2MpQvû /2b `ƬiBb /2 pQH�BHH2 ¨ bQM K�ŗi`2 \ Pm #B2M
H2b QBb2�mt ûi�B2Mi@BHb pBp�Mib ¨ H2m` �``Bpû2 \ Cû`ƬK2 H2b HB#û`�@i@BH- H2b KBi@BH
2M +�;2 Qm H2b }i@BH +mBbBM2` \ �m+mM2 /2 +2b bQHmiBQMb M2 T�`�ŗi BK�;BM�#H2X
1i THmb BKTQ`i�Mi 2M+Q`2 , +QKK2Mi b2 7�Bi@BH [m2 H2 KQBM2 MǶ2tT`BK2 �m+mM2
+`BiB[m2- K�Bb `2K2`+B2 +?�H2m`2mb2K2Mi bQM ûHĕp2 [mB �p�Bi pBbB#H2K2Mi 2M@
7`2BMi iQmb H2b T`û+2Ti2b /2 H� pB2 �b+ûiB[m2 \ 1M}M- H2b Ŀ H2ii`2b ŀ U2TBbimH�b V
7Q`K2Mi +2`i2b mM +�/2�m +QM+BHB�#H2 �p2+ H� pB2 KQM�biB[m2- K�Bb /2 [m2HH2b
ûTŗi`2b bǶ�;Bbb�Bi@BH 2i TQm`[mQB H2m` �mi2m` MǶûi�Bi@BH T�b MQKKû \ Qm 7�mi@BH

h�F{+b "2v2`
*�BM

>2`i2`

h�F{+b
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+QKT`2M/`2 /m Ŀ T�TB2` ¨ H2ii`2b ŀ- ¨ HǶBK�;2 /ǶmM T`ûb2Mi [m2 HǶQM `2i`Qmp2
+?2x J�`iB�H \ Cû`ƬK2 �m`�Bi +2`i�BM2K2Mi bm 7�B`2 mb�;2 /ǶmM i2H T�TB2`-
K�Bb [mǶ�m`�Bi@BH 7�Bi /2 +QHQK#2b 2i /2 #`�+2H2ib \ lM2 +Q`#2BHH2 /2 +2`Bb2b-
[m2 Cû`ƬK2 K2MiBQMM2 /�Mb H� b2+QM/2 T�`iB2 /2 H� H2ii`2- bǶ�DQmi2 2M+Q`2
¨ +2 ;`QmT2 /2 +�/2�mt ?ûiû`Q+HBi2bX J�Bb +2 MǶ2bi T�b TQm` �mi�Mi [mǶmM2
+Q?û`2M+2 b2 /2bbBM2 , H2b T`ûb2Mib `2bi2Mi iQmi ¨ 7�Bi +m`B2mt 2i BM�/�Tiûb
�m KQM/2 /2 HǶ�b+ĕb2 �m TQBMi [mǶmM KQBM2 �m`�Bi Tm b2 b2MiB` Qz2Mbû /2 H2b
`2+2pQB`X SQm`i�Mi Cû`ƬK2 b2 KQMi`2 `�pB /2b T`ûb2Mib /2 bQM ûHĕp2 5 AH MǶv �
�HQ`b [m2 /2mt TQbbB#BHBiûb , bQBi HǶBK�;2 [m2 HǶQM b2 7�Bi /2 Cû`ƬK2 /QBi āi`2
T`Q7QM/ûK2Mi `ûpBbû2- bQBi H� H2ii`2 MǶ� T�b ûiû +QKT`Bb2X *QKK2 H� T`2KBĕ`2
?vTQi?ĕb2 T�`�ŗi BMp`�Bb2K#H�#H2- BH 7�mi `2TQb2` H� [m2biBQM , [m2HH2 2bi /QM+
H� M�im`2 /2b +�/2�mt /Ƕ1mbiQ+?BmK \

.Ƕ�T`ĕb H� `2K�`[m2 /2 Cû`ƬK2 �m /û#mi /2 b� H2ii`2- H2b 2MpQBb /Ƕ1mbiQ@
+?BmK ûi�B2Mi /2b +�/2�mt #�M�Hb UT�`m� bT2+B2V K�Bb TH2BMb /Ƕ�KQm` UK�;M�
+�`Bi�i2VX SQm`i�Mi- MB /2 `B+?2b #`�+2H2ib- MB /2b +QHQK#2b Qm /m T�TB2` ¨
H2ii`2b- M2 TQmp�B2Mi āi`2 +QMbB/û`ûb +QKK2 /2 bBKTH2b Ŀ T2iBi2b �ii2MiBQMb ŀ
2i �p�B2Mi mM +2`i�BM T`Bt- KāK2 /�Mb H� +QbKQTQHBi2 +Biû /2 _QK2X a2mH2b
H2b +2`Bb2b TQmp�B2Mi ûp2Mim2HH2K2Mi �TT�`i2MB` ¨ +2 `2;Bbi`2X S�` +QMbû[m2Mi-
H2b +�/2�mt K2MiBQMMûb �m /û#mi /2 H� H2ii`2 M2 b2K#H2Mi T�b āi`2 H2b +?Qb2b
TQm` H2b[m2HH2b 2HH2b TQm``�B2Mi āi`2 T`Bb2b /2 T`BK2 �#Q`/X S�` mM2 �M�Hvb2
H2tB+�H2 /ûi�BHHû2- h�F{+b /ûKQMi`2 [m2 HǶ2Mb2K#H2 /2 H� H2ii`2 /2 Cû`ƬK2 �
TQm` i?ĕK2 HǶ�HBK2Mi�iBQM 2i [mǶ2HH2 2bi +QMbi`mBi2 bm` mM2 /B+?QiQKB2 2Mi`2
HǶ�K2` 2i H2 bm+`û- mM i?ĕK2 [m2 HmB QMi �TT�`2KK2Mi BMbTB`û H2b +�/2�mt
`2ÏmbX 1M 2z2i- /ĕb H� /2mtBĕK2 T?`�b2- BH `�TT2HH2 ¨ 1mbiQ+?BmK [m2 H2 KB2H
M2 /QBi āi`2 Qz2`i ¨ .B2m 2i [m2 b� /Qm+2m` /QBi āi`2 �iiûMmû2 T�` HǶ�+`2iû
/m TQBp`2X 1i +QKK2 H2 pQHmTim2mt M2 TH�ŗi T�b ¨ .B2m- BH +QMpB2Mi /2 +ûHû@
#`2` H� `ûbm``2+iBQM /m *?`Bbi �p2+ /2b �HBK2Mib �K2`b - mM2 T`�iB[m2 [mǶBH
i`�MbTQb2 ¨ HǶ�MMBp2`b�B`2 /m K�`iv`2X 1M}M- �T`ĕb HǶ�M�Hvb2 �HHû;Q`B[m2 /2b
T`ûb2Mib- Cû`ƬK2 T`û+Bb2 2M+Q`2 [m2 H2b +�/2�mt QMi Ŀ �bbQ+Bû /2b ûHûK2Mib
�K2`b �mt bm+`ûb ŀ- +Ƕ2bi TQm`[mQB H2b HQm�M;2b /m K�ŗi`2 /QBp2Mi iQmDQm`b
āi`2 �++QKT�;Mû2b /Ƕ�K2`imK2X SHmb HQBM 2M+Q`2- HǶ2t2KTH2 /2b +2`Bb2b HmB
T2`K2i /2 +`û2` HǶQTTQbBiBQM 2Mi`2 H� MQm``Bim`2 �#QM/�Mi2 2i H2 D2ȿM2- HǶmM
/2b i?ĕK2b T?�`2b /2 Cû`ƬK2 /�Mb HǶ2Mb2B;M2K2Mi �b+ûiB[m2X h�F{+b �``Bp2
�BMbB ¨ H� +QM+HmbBQM- [mǶ2M THmb /2b +2`Bb2b- HǶ2Mb2K#H2 Ŀ #`�+2H2ib- H2ii`2b
2i +QHQK#2b ŀ b2 `�TTQ`i2 û;�H2K2Mi ¨ H� MQm``Bim`2X *?2`+?�Mi �HQ`b mM �HB@
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K2Mi Ŀ [mB �bbQ+B2 H2 ;Qȿi /m TQBp`2 2i /m KB2H- [mB +QMpB2Mi ¨ HǶQ++�bBQM-
[mB 2bi T2iBi K�Bb [mB iûKQB;M2 /ǶmM2 ;`�M/2 �z2+iBQM- [mB �TT�`�ŗi T`2b[m2
Hmtm2mt �mt v2mt /2 HǶ�b+ĕi2 Cû`ƬK2- [mB +QMbQKK2 mMB[m2K2Mi /2 H� MQm``B@
im`2 i`ĕb bBKTH2 2i [mB TQm` mM2 [m2H+QM[m2 `�BbQM TmBbb2 āi`2 �TT2Hû ǳ#`�+2@
H2ib- H2ii`2b 2i +QHQK#2bǴ ŀ - BH +QM+Hmi [mǶ1mbiQ+?BmK �p�Bi Qz2`i /2b T�BMb
/ǶûTB+2b- T`Q#�#H2K2Mi 7�Bib ¨ H� K�BM- /QMi H2b 7Q`K2b `�TT2H�B2Mi ¨ Cû`ƬK2
/2b #`�+2H2ib- /2b H2ii`2b 2i /2b +QHQK#2bX GǶBMi2`T`ûi�iBQM /2 h�F{+b 2bi
�BMbB H� b2mH2 +�T�#H2 /2 i`Qmp2` mM2 HQ;B[m2 2Mi`2 H� M�im`2 /2b T`ûb2Mib- H2
bmD2i 2i H� bi`m+im`2 /2 H� H2ii`2 /2 Cû`ƬK2 2i H2 KQ/2 /2 pB2 /2b /2mt �b+ĕi2b
`QK�BMbX SHmb QTmH2Mib [mǶ¨ HǶQ`/BM�B`2- H2b #Bb+mBib /Ƕ1mbiQ+?BmK bQMi `2Ïmb
/2 #QMM2 ;`�+2 2i QMi BMbTB`û �m K�ŗi`2 [m2H[m2b �HHû;Q`B2b [mǶBH /ûp2HQTT2
/�Mb b� H2ii`2 /2 `2K2`+B2K2MiX

Cû`ƬK2 BMi2`T`ĕi2 H2b +�/2�mt /Ƕ1mbiQ+?BmK 2M 7�Bb�Mi �TT2H ¨ /2b T�b@
b�;2b /2 H� "B#H2X �/`QBi2K2Mi- BH +QKT�`2 HǶ�TT�`2M+2 /2b T`ûb2Mib ¨ /2b
Q#D2ib #B#HB[m2b 2i iB`2 /2 H� bB;MB}+�iBQM /2 +2b /2`MB2`b mM K2bb�;2 /2 7QB
[mǶBH �/`2bb2 ¨ b� /2biBM�i�B`2X *QM+2`M�Mi H2b Ŀ #`�+2H2ib ŀ- Cû`ƬK2 +Bi2 mM
T�bb�;2 /m HBp`2 /Ƕúxû+?B2H- [mB i`�Bi2 /2 H� /û+Q`�iBQM /2 Cû`mb�H2K �p2+ /2b
#BDQmt `2Ïmb /2 .B2mX S�` H2 #B�Bb /2 +2ii2 BK�;2- BH 2t?Q`i2 1mbiQ+?BmK ¨
b2 T�`2` /Ƕƾmp`2b TB2mb2b- i2Hb /2b #`�+2H2ibX AH � 2M+Q`2 `2+Qm`b ¨ HǶ�M+B2M
h2bi�K2Mi TQm` HǶBMi2`T`ûi�iBQM /2 H� H2ii`2 , H2 T`QT?ĕi2 Cû`ûKB2 /B+i�Bi ¨
"�`m+? /2b H2ii`2b i`�MbKBb2b �m `QB /2 Cm/û2 2i }M�H2K2Mi /ûi`mBi2b T�` +2
/2`MB2`X ZmǶ1mbiQ+?BmK M2 /û+?B`2 T�b HǶûTŗi`2 +QM}û2 ¨ bQM +ƾm` +QKK2
H2 `QB Ŀ BKTB2 ŀ CQ�+?BK 5 .�Mb H2 /2`MB2` 2t2KTH2- Cû`ƬK2- �T`ĕb �pQB` /û@
D¨ 7�Bi �HHmbBQM ¨ H� /2b+2Mi2 /m a�BMi@1bT`Bi bQmb H� 7Q`K2 /ǶmM2 +QHQK#2 -
ûpQ[m2 H2b T�`QH2b [mǶPbû2 �p�B2Mi �/`2bbû2b ¨ úT?`�śK �}M /2 T`ûp2MB` b�
D2mM2 ûHĕp2 /2 /2p2MB` Ŀ bQii2 +QKK2 mM2 +QHQK#2 ŀX aB 1mbiQ+?BmK p2M�Bi
¨ `2T`Q+?2` ¨ Cû`ƬK2 +2b KQib i`QT bûpĕ`2b- BH +QMi2bi2 2M �{`K�Mi [m2 +2
bQMi H2b +�/2�mt 2mt@KāK2b [mB QMi T`QpQ[mû mM2 i2HH2 72`K2iûX JāK2 bǶBH
HmB �++Q`/2 [mǶBH bǶ�;Bbb�Bi /ǶmM DQm` /2 7āi2- BH HǶ2MDQBMi ¨ M2 D�K�Bb bǶû+�`i2`

h�F{+b
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/2b ú+`Bim`2b b2HQM H2b +QMb2BHb /QMMûb /�Mb bQM Ŀ T`û+û/2Mi Qmp`�;2 ŀX AH 7�Bi
B+B `û7û`2M+2 ¨ H� HQM;m2 H2ii`2 .2 mB`;BMBi�i2 b2`m�M/� [mǶBH HmB �p�Bi �/`2bbû2
T`û+û/2KK2Mi TQm` HǶ2t?Q`i2` �p2+ pû?ûK2M+2 ¨ T`ûb2`p2` b� pB`;BMBiû 2i HmB
2tTHB[m2` H2b T`û+2Ti2b /2 H� pB2 �b+ûiB[m2X

�T`ĕb �pQB` /Bbb2`iû bm` H2b T�BMb /ǶûTB+2b- Cû`ƬK2 �#Q`/2 H2 /2mtBĕK2
+�/2�m , H� +Q`#2BHH2 /2 +2`Bb2bX hQmi /Ƕ�#Q`/- BH ûi�#HBi mM `�TTQ`i TH2BM
/Ƕ?mKQm` 2Mi`2 H2 bi�imi /2 b� +Q``2bTQM/�Mi2 2i H2b 7`mBib- [mB #`BHH2Mi /2
Ŀ `Qm;2m` pB`;BM�H2 ŀX SmBb- Cû`ƬK2 K2MiBQMM2 HǶ�{`K�iBQM /2 SHBM2 HǶ�M+B2M-
[mB `�TTQ`i�Bi [m2 Gm+mHHmb �m`�Bi BMi`Q/mBi H2b +2`Bb2b 2M Ai�HB2 ¨ bQM `2iQm`
/2 H� ;m2``2 +QMi`2 JBi?`B/�i2X .û+Qmp2`i2 bm` H2b #Q`/b /2 H� K2` LQB`2- H�
+2`Bb2 U+2`�bmbV �p�Bi 2m mM bm++ĕb 2ti`�Q`/BM�B`2 �mT`ĕb /2b +QMi2KTQ`�BMb
2i bǶûi�Bi /Bzmbû2 /�Mb iQmi HǶ1KTB`2X G� `û7û`2M+2 ¨ +2 }M ;Qm`K2i /m A
bBĕ+H2 �pX CX *X iûKQB;M2 /2 H� T�`7�Bi2 +QMM�Bbb�M+2 /m KQBM2 /2b i2ti2b
+H�bbB[m2b- 2i HǶQM T2mi bmTTQb2` [m2 CmHB� 1mbiQ+?BmK ûi�Bi 2M K2bm`2 /2
+QKT`2M/`2 +2ii2 �HHmbBQMX Cû`ƬK2 MQi2 2MbmBi2 [m2 H� +2`Bb2 MǶ2bi T�b mM
7`mBi #B#HB[m2X AH 2bi �HQ`b Q#HB;û /2 `2KTH�+2` +2b 7`mBib T�` /2b };m2b �}M
/2 TQmpQB` BMi2`T`ûi2` H2 +?�TBi`2 k9 /m GBp`2 /2 Cû`ûKB2X .�Mb +2HmB@+B- H2
a2B;M2m` KQMi`2 �m T`QT?ĕi2 /2mt +Q`#2BHH2b /2 7`mBib /ûTQbû2b /2p�Mi H2
h2KTH2 , mM2 +Q`#2BHH2 +QMi2M�Bi /2 i`ĕb #QMM2b };m2b- HǶ�mi`2 /2b 7`mBib MQM
+QK2biB#H2bX .�Mb H2b T�`�;`�T?2b bmBp�Mib- HǶ�HHû;Q`B2 /2 H� #QMM2 2i /2 H�
K�mp�Bb2 };m2 b2`i /ǶBK�;2 TQm` /Bb+2`M2` H2b ûHmb /2b /�KMû2bX Cû`ƬK2
i`�MbTQb2 HǶûHQ;2 /2b #QMM2b };m2b �mt +2`Bb2b 2i bQm?�Bi2 ¨ H� D2mM2 pB2`;2
/2 7�B`2 T�`iB2 /m T2mTH2 /2b ûHmbX SQm` +2H�- BH +QMpB2Mi /2 T`2M/`2 2t2KTH2
bm` SB2``2 [mB 2t+2HH�Bi /�Mb H2 D2ȿM2X GǶ�b+ĕi2 MǶûi�Bi T�b �miQ`Bbû ¨ +ûHû#`2`
H� 7āi2 /m K�`iv` T�` mM `2T�b �#QM/�Mi- K�Bb b2 /2p�Bi /2 `2bT2+i2` b� 7`m;�@
HBiû ?�#Bim2HH2X G2b bi`B+i2b `ĕ;H2b �HBK2Mi�B`2b /2 Cû`ƬK2 T`ûpQv�B2Mi 2M 2z2i

_2B+?K�MM
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mM2 Ŀ MQm``Bim`2 bQ#`2 2i mM 2biQK�+ [mB `2bi2 iQmDQm`b bm` b� 7�BK ŀX TQm`
b2 +QMb�+`2` �mt ûim/2b 2i ¨ H� T`Bĕ`2 �T`ĕb H2 `2T�bX lM2 +`BiB[m2 BKTHB+Bi2
b2K#H2 �mbbB bǶ�/`2bb2` �mt +QKKmM�miûb +?`ûiB2MM2b [mB T`2M�B2Mi /2b `2T�b
+QHH2+iB7b ¨ T`QtBKBiû /2b iQK#2b /2 K�`iv`b- iQmi T�`iB+mHBĕ`2K2Mi HQ`b /2
7āi2bX JāK2 bB +2b +QMb2BHb /ûTH�Bb2Mi ¨ +2`i�BMb U+Ƕ2bi@¨@/B`2 �mt �/p2`b�B`2b
/m KQmp2K2Mi �b+ûiB[m2V- 1mbiQ+?BmK M2 /QBi T�b bǶ2M T`ûQ++mT2`- +�` BH HmB
bm{i /2 TH�B`2 ¨ .B2mX

1M i�Mi [m2 K�ŗi`2 bTB`Bim2H /Ƕ1mbiQ+?BmK- Cû`ƬK2 M2 K�M[m�Bi T�b mM2
Q++�bBQM TQm` HmB `�TT2H2` b� TH�+2 /2 TûMBi2Mi2 /2p�Mi .B2m 2i TQm` HǶ2M@
+Qm`�;2` /�Mb H� pQB2 �b+ûiB[m2X S�` /2b �HHû;Q`B2b +QKTH2t2b Bbbm2b /2b HBp`2b
/2b T`QT?ĕi2b 2i /2b ûp�M;BH2b- BH HmB Qz`�Bi bQM û`m/BiBQM i?ûQHQ;B[m2- K�Bb
TBQ+?�Bi û;�H2K2Mi /�Mb H� HBiiû`�im`2 +H�bbB[m2 TQm` BMi2`T`ûi2` H2b +�/2�mt
/2 H� D2mM2 72KK2X G� bûpû`Biû /m T`Q72bb2m` p� /2 T�B` �p2+ mM2 �z2+iBQM
T�i2`M�HBbi2 2i mM2 +2`i�BM2 Hû;ĕ`2iû /�Mb H� /2mtBĕK2 T�`iB2 /2 H� H2ii`2X
*2ii2 MQi2 ?mKQ`BbiB[m2 MǶ2bi T�b TQm` �mi�Mi mM bB;M2 /2 bmT2`}+B�HBiû Qm
/2 K�M[m2 /2 bû`B2mt /�Mb H� `2HB;BQbBiû �b+ûiB[m2 /2 Cû`ƬK2 2i 7�B`2 /2 HmB
mM Ŀ +QM72bb2m` /2 b�HQM /m ivT2 /2b �##ûb /2 HǶûTQ[m2 /2 GQmBb sAo ŀ b2@
`�Bi mM2 BMi2`T`ûi�iBQM 2``QMû2 /2 H� 7QM+iBQM 2i /m +QMi2ti2 /2 +2ii2 H2ii`2X
GǶ2MpQB /2b K2Mmb +�/2�mt ¨ bQM T`Q72bb2m` ¨ HǶQ++�bBQM /ǶmM2 7āi2 ûi�Bi 2M
2z2i mM2 T`�iB[m2 T�`7�Bi2K2Mi +QMp2MiBQMM2HH2 /�Mb H2b KBHB2mt �`BbiQ+`�@
iB[m2b /2 +2ii2 ûTQ[m2X AH bǶ�;Bbb�Bi /ǶmM +QKTQ`i2K2Mi MQ`K�H 2i Cû`ƬK2 b2
;�`/2 #B2M /2 i`QT H2 +`BiB[m2` TQm` M2 T�b 7`QBbb2` 1mbiQ+?BmK 2i bQM 2MiQm@
`�;2X G2b +�/2�mt /Ƕ1mbiQ+?BmK BHHmbi`2Mi #B2M H� i2Mi�iBp2 /2 `û�Dmbi2` H2b
T`�iB[m2b /2 +QKKmMB+�iBQM i`�/BiBQMM2HH2b �m K2bb�;2 �b+ûiB[m2X

J�`+2HH�- mM2 /2b+2M/�Mi2 /2 HǶBHHmbi`2 7�KBHH2 /2b *2BQMBB +QKTi�Mi /2
MQK#`2mt T`û72ib 2i +QMbmHb /�Mb b2b `�M;b- ûi�Bi 2Mi`û2 2M +QMi�+i �p2+

:`BKK

:`ȽixK�+?2`

_2#2MB+?
_2#2MB+?
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H2 KQM�+?BbK2 T�` b� Kĕ`2- �H#BM�- [mB �p�Bi ?û#2`;û �i?�M�b2 HQ`b /2 bQM
/2mtBĕK2 2tBH 2M P++B/2Mi UjjN@j9eVX 1M+Q`2 2M7�Mi- J�`+2HH� �p�Bi ûiû T`Q@
7QM/ûK2Mi K�`[mû2 T�` H2b `û+Bib /2 HǶûpā[m2 Q`B2Mi�H bm` H� pB2 K2`p2BHH2mb2
/2b �b+ĕi2b 2i �p�Bi /û+Qmp2`i H� bTB`Bim�HBiû KQM�biB[m2 ¨ i`�p2`b H� mBi� /2
HǶ�M�+?Q`ĕi2 �MiQBM2X �T`ĕb H2 /û+ĕb T`ûK�im`û /2 bQM K�`B Sm#HB+mb *�2@
+BM� �H#BMmb- J�`+2HH�- 7Q`KmH2 H2 bQm?�Bi /2 +QMb�+`2` bQM p2mp�;2 �m *?`Bbi
¨ HǶBK�;2 /2b 2Mb2B;M2K2Mib Q`B2Mi�mtX 1HH2 /2K2m`�Bi /�Mb mM T�H�Bb bm`
HǶ�p2MiBM �mT`ĕb /2 b� Kĕ`2 [mB �p�Bi HǶBMi2MiBQM /2 `2K�`B2` b� }HH2- K�Bb H�
D2mM2 72KK2 `2TQmbb�Bi iQmb H2b T`ûi2M/�MibX .Ƕ�T`ĕb Cû`ƬK2- J�`+2HH� �p�Bi
ûiû H� T`2KBĕ`2 ¨ BMi`Q/mB`2 mM bivH2 /2 pB2 KQM�biB[m2 ¨ _QK2 K�H;`û H2
KûT`Bb /�Mb H2[m2H QM i2M�Bi H2b KQBM2b ¨ +2ii2 ûTQ[m2X 1HH2 7QM/2 �BMbB mM2
+QKKmM�miû /2 p2mp2b 2i /2 Tm+2HH2b- [mB TQ`i�B2Mi /Ƕ?mK#H2b pāi2K2Mib-
D2ȿM�B2Mi bQmp2Mi 2i b2 +QMb�+`�B2Mi ¨ H� T`Bĕ`2 2i �mt ûim/2b bTB`Bim2HH2bX
PM +QKTi�Bi T�`KB 2HH2b /ǶBHHmbi`2b `2T`ûb2Mi�Mi2b /2 HǶ�`BbiQ+`�iB2 Bi�HB2MM2 ,
S�mH� 2i b2b }HH2b - J�`+2HHBM�- H� bƾm` /Ƕ�K#`QBb2 /2 JBH�M Qm 2M+Q`2 H�
pB2`;2 �b2HH�X

*2T2M/�Mi J�`+2HH� M2 bǶBbQH�Bi T�b +QKTHĕi2K2Mi /m KQM/2 2i- �v�Mi
+QMb2`pû mM2 T�`iB2 /2 b� 7Q`imM2- 2HH2 �++m2BHH�Bi `û;mHBĕ`2K2Mi /2b pBbBi2m`b
/�Mb bQM T�H�BbX GQ`b[m2 Cû`ƬK2 �``Bp� ¨ _QK2- H2 +QMi�+i bǶûi�#HBi `�TB/2@
K2Mi 2Mi`2 HǶ2tû;ĕi2- /QMi QM +QMM�Bbb�Bi H� `ûTmi�iBQM- 2i H2 +2`+H2 �b+ûiB[m2
bm` HǶ�p2MiBMX J�`+2HH� BMi2``Q;2�Bi Cû`ƬK2 b�Mb +QKTH�Bb�M+2 bm` H2b [m2b@
iBQMb i?ûQHQ;B[m2b 2i- K�ŗi`Bb�Mi H2 ;`2+ 2i HǶ?û#`2m- 2HH2 b2 KQMi`�Bi i`ĕb
+QKTûi2Mi2 /�Mb H2 +QKK2Mi�B`2 /2b i2ti2bX Cû`ƬK2- BKT`2bbBQMMû T�` bQM
i�H2Mi- i`Qmp�Bi 2M 2HH2 mM2 BMi2`HQ+mi`B+2 +H�B`pQv�Mi2 [mB MǶ?ûbBi�Bi T�b ¨
`2K2ii`2 2M [m2biBQM bQM Dm;2K2Mi b�Mb D�K�Bb bǶ�ii`B#m2` H2 Kû`Bi2 /ǶmM2
2tTHB+�iBQMX G2b û+?�M;2b �p2+ J�`+2HH� QMi ûiû �bb2x BKTQ`i�Mib TQm` [m2
Cû`ƬK2 `ûmMBbb2 HmB@KāK2 +2ii2 +Q``2bTQM/�M+2 bQmb H2 iBi`2 �/ J�`+2HH�K
2TBbimH�`mK HB#2`X S�`KB H2m`b #BHH2ib �KB+�mt b2 i`Qmp2 mM2 H2ii`2 /2 `2@
K2`+B2K2Mi /2 Cû`ƬK2 TQm` [m2H[m2b +�/2�mt 2MpQvûb T�` J�`+2HH� ,

Ŀ SQm` MQmb +QMbQH2` /2 HǶ�#b2M+2 /2b +Q`Tb T�` H� +QMp2`b�iBQM /2
HǶ2bT`Bi- +?�+mM /QBi 7�B`2 +2 2M [mQB BH 2t+2HH2X oQmb MQmb 2MpQv2x

SA*

SA*
SA*
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/2b +�/2�mt- MQmb pQmb �/`2bbQMb /2b H2ii`2b /2 `2K2`+B2K2Mi c
K�Bb TmBb[m2 H2 +�/2�m pB2Mi /2b pB2`;2b pQBHû2b - MQmb �pQMb ¨
/ûKQMi`2` [mǶBH v � [m2H[m2b Kvbiĕ`2b +�+?ûb /�Mb +2b T2iBib T`û@
b2Mib 2mt@KāK2bX G2 b�+ 2bi bvK#QH2 /2 T`Bĕ`2 2i /2 D2ȿM2 c H2b
bBĕ;2b- +Ƕ2bi TQm` [mǶmM2 pB2`;2 M2 /B`B;2 TQBMi b2b T�b p2`b HǶ2tiû@
`B2m` c H2b +B2`;2b TQm` [m2- HmKBĕ`2 �HHmKû2- HǶQM �ii2M/2 HǶ�``Bpû2
/2 HǶûTQmt c H2b +QmT2b K�MB72bi2Mi H� KQ`iB}+�iBQM /2 H� +?�B` 2i
[m2 HǶ�K2 2bi iQmDQm`b T`āi2 �m K�`iv`2 Ĝ 2M 2z2i- H� +QmT2 2M@
Bp`�Mi2 /m a2B;M2m` 2bi iQmi ¨ 7�Bi 2t+2HH2Mi2 c K�Bb [m�M/ pQmb
Qz`2x �mt K�i`QM2b /2b +?�bb2@KQm+?2b TQm` /BbT2`b2` H2b T2iBib
BMb2+i2b- +Ƕ2bi TQm` bB;MB}2` [mǶ2HH2b /QBp2Mi û+�`i2` HQBM /Ƕ2HH2b
H2b bmT2`~mBiûb [mB- /2p�Mi KQm`B` #B2MiƬi �p2+ +2 KQM/2- /û@
iû`BQ`2`�B2Mi HǶ?mBH2 /ǶmM2 pB2 THmb /Qm+2X Zm2 i2HH2 bQBi HǶBK�;2
/2b pB2`;2b- i2H H2 bvK#QH2 /2b K�i`QM2bX § MQmb �mbbB Ĝ@ K�Bb
2M K�H @Ĝ +QMpB2MM2Mi pQb T`ûb2Mib , bǶ�bb2QB` p� #B2M �mt T�`2b@
b2mt- +Qm+?2` bm` H2 b�+ �mt TûMBi2Mib- TQbbû/2` /2b +QmT2b �mt
#mp2m`b c /Ƕ�mi`2 T�`i- ¨ +�mb2 /2b +`�BMi2b MQ+im`M2b 2i /2 MQi`2
�K2 iQmDQm`b 2z`�vû2 T�` H� +QMb+B2M+2 /2 bQM Tû+?û- [mǶBH MQmb
bQBi �;`û�#H2 �mbbB /Ƕ�pQB` �HHmKû /2b +B2`;2bX ŀ

G2 iQM /2 +2ii2 +Qm`i2 H2ii`2 /Bzĕ`2 +QMbB/û`�#H2K2Mi /2b `2K2`+B2K2Mib
Tû/�Mib �/`2bbûb ¨ CmHB� 1mbiQ+?BmKX Cû`ƬK2 T`QTQb2 mM2 /Qm#H2 BMi2`T`ûi�@
iBQM /2b +�/2�mt Kvbiû`B2mt UĿ pQBHûb ŀV 2MpQvûb T�` /2b pB2`;2b Ŀ pQBHû2b ŀX
G� T`2KBĕ`2 2tTHB+�iBQM bǶ�/`2bb2 �mt pB2`;2b- H� b2+QM/2- /ǶmM iQM THmb B`Q@
MB[m2- H2 +QM+2`M2 HmB@KāK2X G2 b�+ Qm HǶ?�B`2- mM2 T2iBi2 +?2KBb2 2M ûiQz2

G�#Qm`i

G�#Qm`i
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;`QbbBĕ`2 2i `m;m2mb2- 2bi H2 pāi2K2Mi /2 HǶ�b+ĕi2 Qm #B2M +2HmB /m TûMBi2Mi c
H� +?�Bb2 +QMpB2Mi �mt pB2`;2b TQm` [mǶ2HH2b M2 bǶûHQB;M2Mi T�b /m /`QBi +?2@
KBM Qm #B2M �mt T�`2bb2mt c H2b +B2`;2b b2`p2Mi ¨ ;mB/2` HǶûTQmt Qm #B2M
+2HmB [m2 H� K�mp�Bb2 +QMb+B2M+2 2KTā+?2 /2 /Q`KB` c H2b +QmT2b b2`p2Mi ¨ H�
KQ`iB}+�iBQM /2 H� +?�B` 2i ¨ HǶ�ii2Mi2 /m K�`iv`2 Qm #B2M 2HH2b +QMpB2MM2Mi
�m #mp2m`X aǶv �DQmi2Mi /2 T2iBib +?�bb2@KQm+?2b TQm` H2b K�i`QM2b [m2
Cû`ƬK2 BMi2`T`ĕi2 +QKK2 mM2 2t?Q`i�iBQM bm#iBH2 ¨ û+�`i2` HQBM /Ƕ2HH2b H2b 7m@
iBHBiûb /ǶmM2 pB2 KQM/�BM2X § H� K�MBĕ`2 /2b KQm+?2b KQm`�Mi2b [mB BM72+i2Mi
HǶ?mBH2 /m T�`7mK2m` - H2b 72KK2b pBp�Mi mM2 pB2 Hmtm2mb2 /ûiû`BQ`2Mi HǶ?mBH2
/ǶmM2 pB2 TH2BM2 /2 #û�iBim/2X G2b +�/2�mt /2 J�`+2HH� T`QpQ[m2Mi +?2x Cû@
`ƬK2 mM2 `û�+iBQM +QKT�`�#H2 /�Mb bQM `2+Qm`b �mt �HHû;Q`B2b #B#HB[m2b [m2
H2b 2MpQBb /Ƕ1mbiQ+?BmKX S�` H� /2b+`BTiBQM 2i HǶBMi2`T`ûi�iBQM /2b +�/2�mt- BH
/ûKQMi`2 b� [m�HB}+�iBQM 2i H2b i`�Bib /2 b� T2`bQMM�HBiû [mB H2 /û}MBbb�B2Mi ,
H� +QMM�Bbb�M+2 /2 H� "B#H2 2i HǶ2tû;ĕb2- K�Bb �mbbB b� +mHim`2 +H�bbB[m2 2i
bm`iQmi b2b `2H�iBQMb +QMpBpB�H2b �p2+ b2b +Q``2bTQM/�Mi2bX

GǶ2TBbimH� 99 2bi +H�bbB[m2K2Mi +QMbB/û`û2 +QKK2 H� /2`MBĕ`2 H2ii`2 Ŀ `Q@
K�BM2 ŀ /2 Cû`ƬK2 /�i�Mi /m T`BMi2KTb@ûiû j38X G� bmBp�Mi2- 2TBbiX 98- 2bi
HǶ�Kĕ`2 H2ii`2 �/`2bbû2 ¨ �b2HH� HQ`b /2 bQM /ûT�`i TQm` H� S�H2biBM2 2M �Qȿi
j38X SHmbB2m`b ûHûK2Mib TH�B/2Mi TQm` mM2 `ûpBbBQM /2 +2ii2 /�i�iBQMX 1M 27@
72i- HǶBMi`Q/m+iBQM Ŀ mi �#b2MiB�K +Q`TQ`mK bTB`Bimb +QM7�#mH�iBQM2 bQH2Km` ŀ
H�Bbb2 ¨ T2Mb2` [m2 Cû`ƬK2 �p�Bi /ûD¨ [mBiiû HǶm`#bX JāK2 bǶBH T2mi bǶ�;B` B+B
/ǶmM iQTQb ûTBbiQH�B`2- H2 bmD2i /2 H� H2ii`2 p� û;�H2K2Mi /�Mb H2 b2Mb /2 +2ii2
?vTQi?ĕb2X GǶ2TBbimH� jR 2i THmb T�`iB+mHBĕ`2K2Mi +2ii2 H2ii`2 99- �/`2bbû2 ¨
J�`+2HH�- bQMi bQmp2Mi �p�M+û2b TQm` BHHmbi`2` HǶ�B/2 K�iû`B2HH2 [m2 H2b �`Bb@
iQ+`�i2b `QK�BM2b 7Qm`MBbb�B2Mi ¨ H2m` ;mB/2 bTB`Bim2H Cû`ƬK2X a�Mb `2K2ii`2
2M [m2biBQM +2ii2 /ûT2M/�M+2 û+QMQKB[m2 /m KQBM2 2Mp2`b b2b #B2M7�Bi`B+2b

"2v2`
G�#Qm`i E`mK2B+?

:`ȽixK�+?2`
_2#2MB+?

a+?�/2

C2M�H G2ib+?@"`mMM2`
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Ĝ �bbBKBH�#H2 +2`i�BM2K2Mi ¨ mM2 `2H�iBQM /2 T�i`QM�;2 Ĝ BH 7�mi +2T2M/�Mi
2M û+�`i2` H� T`2KBĕ`2 H2ii`2 , +QHQK#2b- #`�+2H2ib 2i +2`Bb2b `2T`ûb2Mi2Mi /2b
+�/2�mt T2`bQMM2Hb 2i TQM+im2Hb- ¨ HǶQ++�bBQM /ǶmM2 7āi2- 2i M2 T2mp2Mi āi`2
+QMbB/û`ûb +QKK2 mM pû`Bi�#H2 bQmiB2M K�iû`B2HX G2 +�b /2b 2MpQBb /2 J�`@
+2HH� b2 T`ûb2Mi2 /Bzû`2KK2MiX a�+b Ŀ /2 +Qm+?�;2 ŀ- +?�Bb2b- #Qm;B2b 2i
+?�bb2@KQm+?2b QMi mM2 /BK2MbBQM #B2M THmb T`�iB[m2 2i TQm``�B2Mi iQmi ¨
7�Bi };m`2` bm` H� HBbi2 /2b #2bQBMb /ǶmM2 +QKKmM�miû KQM�biB[m2X G�[m2HH2 \

AH MǶ2tBbi2 K�H?2m`2mb2K2Mi �m+mM2 BM7Q`K�iBQM +2`i�BM2 bm` H� `ûbB/2M+2
/2 Cû`ƬK2 ¨ _QK2 2Mi`2 j3k 2i j38- mM2 [m2biBQM [mB � /ûD¨ ûiû �#QM/�KK2Mi
/Bb+miû2X >�#Bi�Bi@BH /�Mb H� K�BbQM /2 S�mH�- [mB �p�Bi ?û#2`;û HǶûpā[m2
úTBT?�M2 T2M/�Mi H2 +QM+BH2 `QK�BM Qm HQ;2�Bi@BH /�Mb mM ?QbTBiBQHmK KBb
¨ /BbTQbBiBQM T�` .�K�b2 \ Pm #B2M �p�Bi@BH 7QM/û b� T`QT`2 +QKKmM�miû
TQm` H�[m2HH2 J�`+2HH� HmB �p�Bi 7Qm`MB HǶĿ û[mBT2K2Mi /2 /ûT�`i ŀ \ G2 bBH2M+2
/2 Cû`ƬK2 ¨ +2 T`QTQb M2 T2`K2i T�b /2 i`�M+?2` H� [m2biBQMX G� /2`MBĕ`2 ?v@
TQi?ĕb2- b2mH2 +�T�#H2 /Ƕ2tTHB[m2` HǶ2MpQB /2 KQ#BHB2`- b2K#H2 TQm`i�Mi āi`2
H� KQBMb b�iBb7�Bb�Mi2X .ǶQɍ p2M�Bi H� T`QT`Bûiû Mû+2bb�B`2 ¨ mM i2H T`QD2i 2i
TQm`[mQB H2b H2ii`2b MǶ2M T�`H2Mi@2HH2b T�b \ Zm2H ûi�Bi HǶBMiû`āi /Ƕûi�#HB` mM2
+QKKmM�miû ¨ mM2 ûTQ[m2 Qɍ- bmBi2 ¨ H� KQ`i /2 .�K�b2 2M /û+2K#`2 j39-
H2 KQBM2 T2`/�Bi T2m ¨ T2m /m i2``�BM ¨ _QK2 \ �BMbB- /Ƕ�mi`2b 2tTHB+�iBQMb
¨ +2b 2MpQBb QMi Mû+2bb�B`2K2Mi ûiû i`Qmpû2b , HǶ2TBbimH� 99 b2`�Bi mM2 BKBi�@
iBQM /2 HǶ2TBbiX jR- TQm` J�`+2HH�- [mB- ¨ HǶBMbi�` /Ƕ1mbiQ+?BmK- �m`�Bi pQmHm
T`QpQ[m2` mM2 H2ii`2 /2 `2K2`+B2K2Mi /m KāK2 ivT2 /2 H� T�`i /2 bQM �KB
TQm` b2 HBp`2` 2HH2 �mbbB ¨ mM D2m /ǶûMB;K2b �HHû;Q`B[m2bX SHmb i�`/- H2b +�@
/2�mt /2 J�`+2HH� b2`QMi BMi2`T`ûiûb +QKK2 mM2 T`QpQ+�iBQM 7ûKBMBbi2 /ǶmM2

aimB#2` _2#2MB+? E`�mb2
_2#2MB+? G�#Qm`i

_2#2MB+?
G2ib+?@"`mMM2`

:`ȽixK�+?2`

:`ȽixK�+?2`
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D2mM2 72KK2 HB#û`û2X AM/B;Mû2 T�` H2 iQM KQ`�HBb�i2m` /2 Cû`ƬK2- 2HH2 �m`�Bi
2MpQvû +2 KQ#BHB2` +QKK2 mM2 `ûTQMb2 b�`+�biB[m2 �mt i2Mi�iBp2b `ûTûiû2b
/2 H� +QMp�BM+`2 /2 bǶBMbi�HH2` �p2+ HmB ¨ H� +�KT�;M2 - mM2 BMi2`T`ûi�iBQM
T2m +QM+BHB�#H2 �p2+ H2b K2Mi�HBiûb �MiB[m2bX _2bi2 H� TQbbB#BHBiû /ǶmM 2MpQB
THmb i�`/B7 p2`b HǶP`B2MiX lM 2MpQB /2 KQ#BHB2` TQm` bQmi2MB` H� 7QM/�iBQM /m
KQM�biĕ`2 ¨ "2i?Hû2K T�` S�mH� 2i Cû`ƬK2 2bi #B2M THmb TH�mbB#H2X G� H2ii`2
99 b2`�Bi /QM+ TQbiû`B2m`2 �m T`BMi2KTb j3e- Tû`BQ/2 ¨ H�[m2HH2 Cû`ƬK2 2i
b2b +QKT�;MQMb bQMi �``Bpûb ¨ Cû`mb�H2K- Qm THmb i�`/Bp2 2M+Q`2- 2M j3dX G2b
K�i`QM2b �mt[m2HH2b J�`+2HH� 7�Bb�Bi T�`p2MB` H2b +?�bb2@KQm+?2b bQMi ûpB@
/2KK2Mi S�mH� 2i 1mbiQ+?BmK- [mB QMi iQmi2b /2mt [mBiiû H� oBHH2 [m2H[m2b
b2K�BM2b �T`ĕb Cû`ƬK2X G2b /2mt ;`QmT2b /2 pQv�;2m`b bǶûi�B2Mi `2DQBMib ¨
*?vT`2 Qm ¨ �MiBQ+?2 TQm` pQv�;2` 2i bǶBMbi�HH2` 2Mb2K#H2 2M S�H2biBM2X
�T`ĕb H2 /ûT�`i- H2 +QMi�+i �p2+ H2 +2`+H2 `QK�BM `2bi� pBp�+2X lM2 ûp2Mim2HH2
/BbTmi2 2Mi`2 Cû`ƬK2 2i J�`+2HH�- bmBi2 ¨ HǶûH2+iBQM /2 aB`+Bmb ¨ HǶûTBb+QT�i
`QK�BM- T2m 7�pQ`�#H2 �m KQM�+?BbK2 �b+ûiB[m2- /QBi āi`2 `2D2iû2X GǶ2MpQB
/2 KQ#BHB2` ¨ "2i?Hû2K +QMbiBim�Bi /QM+ mM bB;M2 /Ƕ�KBiBû- 2i 2M+Q`2 THmb
mM2 /ûKQMbi`�iBQM /2 bQmiB2M 2Mp2`b HǶ2tBHûX .�Mb H2b �MMû2b ¨ p2MB`- J�`@
+2HH� 2Mi`2iB2M/`� mM2 +Q``2bTQM/�M+2 `û;mHBĕ`2 �p2+ Cû`ƬK2- [mB MǶ�``Bp2`�
+2T2M/�Mi T�b ¨ H� +QMp�BM+`2 /2 H2 `2DQBM/`2 2M S�H2biBM2X

§ HǶBbbm2 /2 +2 +?�TBi`2- BH �TT�`�ŗi #B2M [m2 H2b KBHB2mt �b+ûiB[m2b mb�B2Mi
/2b T`�iB[m2b /2 +QKKmMB+�iBQM +H�bbB[m2b ¨ HǶBK�;2 /2 H2m`b +Q`2HB;BQMM�B`2b
+?`ûiB2Mb pBp�Mi /�Mb H2 bBĕ+H2X Lû�MKQBMb- mM +Q/2 bTû+B}[m2 `û;Bi H2b 2MpQBb
2Mi`2 H2b �/2Ti2b /2 H� pB2 +?`ûiB2MM2 `�/B+�H2X SHmb BKTQ`i�Mib [m2 H2b Q#@
D2ib 2mt@KāK2b ûi�B2Mi H2b BMi2`T`ûi�iBQMb /2b +�/2�mt [m2 H2b /2biBM�i�B`2b
T`QTQb�B2Mi ¨ H2m`b +Q``2bTQM/�MibX 1Mi`2 Cû`ƬK2 2i b2b T`Q+?2b mM `û2H D2m
/ǶûMB;K2b �HHû;Q`B[m2b b2K#H2 bǶāi`2 BMbi�HHû ¨ /2b }Mb Tû/�;Q;B[m2b- K�Bb
�mbbB 2M bB;M2 /2 +QKTHB+BiûX am#Bbb�Mi �ii�[m2b 2i QTTQbBiBQMb /2 H� T�`i /2b
T�ś2Mb- K�Bb �mbbB /2b +?`ûiB2Mb THmb KQ/û`ûb- H2b +2`+H2b �b+ûiB[m2b p2BHH�B2Mi

E`mK2B+?

_2#2MB+?

G2ib+?@
"`mMM2`
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¨ b2 `û+QM7Q`i2` 2i b2 bQmi2MB` Kmim2HH2K2MiX Cû`ƬK2- [mB- �T`ĕb bQM /ûT�`i
2M S�H2biBM2- 2bi +QMiBMm2HH2K2Mi 2M [māi2 /2 T�`iBb�Mb �bb2x 7Q`imMûb TQm`
bQmi2MB` bQM 2Mi`2T`Bb2- p2BHH�Bi ¨ `2bT2+i2` H2b `ĕ;H2b /2 H� +QKKmMB+�iBQM
i`�/BiBQMM2HH2 TQm` `2+`mi2` /2b �/2Ti2bX *2+B 2bi /Ƕ�mi�Mi THmb ûiQMM�Mi [m2
H2 KQBM2 ûi�Bi ;ûMû`�H2K2Mi mM 72`p2Mi +`BiB[m2 /2b ?�#Bim/2b /2b ûHBi2b /2
bQM ûTQ[m2X SQm` �``Bp2` ¨ b2b }Mb- KāK2 H2 `�/B+�H Cû`ƬK2 TmBb�Bi /�Mb H2b
QmiBHb /2 H� +QKKmMB+�iBQM +H�bbB[m2X .�Mb +2 +QMi2ti2- mM +�/2�m /2 M�im`2
bTû+B}[m2- �TT�`�Bbb�Mi iQmi /Ƕ�#Q`/ +?2x H2b KQBM2b /2 H� }M /m Ao bBĕ+H2
2i [m2 HǶQM `2i`Qmp2 2M+Q`2 /�Mb H2b +Q``2bTQM/�M+2b /2b o 2i oA bBĕ+H2b-
bǶ�{`K2 +QKK2 mM Kû/B� T2`iBM2Mi TQm` pû?B+mH2` H2 K2bb�;2 KQM�+�HX
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Zm2 H2 pāi2K2Mi bQBi mM Kû/B� /2 H� +QKKmMB+�iBQM MQM p2`#�H2 MǶ� THmb
¨ āi`2 /ûKQMi`ûX GǶ?�#Bi K�iû`B�HBb2 /2b BM7Q`K�iBQMb `2H�iBp2b ¨ HǶBM/BpB/m
/QMi BH 2tT`BK2 HǶûi�i /Ƕ�K2X AMiBK2K2Mi HBû ¨ H� T2`bQMM2- BH 7Q`K2 b� Ŀ b2@
+QM/2 T2�m ŀ pBbB#H2 �mt v2mt /2 iQmbX *2ii2 `2H�iBQM 2Mi`2 H2 TQ`i2m` 2i bQM
+QbimK2 2bi 2bb2MiB2HH2 TQm` +QKT`2M/`2 +QKK2Mi mM +?�M;2K2Mi /2 pāi2@
K2Mi p� /2 T�B` �p2+ mM +?�M;2K2Mi /2 `ƬH2 , H� Kmi�iBQ m2biBb �ii`B#m2 /2
MQmp2HH2b 7QM+iBQMb Qmf2i mM2 �mi`2 �TT�`i2M�M+2 ¨ HǶBM/BpB/mX G2 pāi2K2Mi
K�iû`B�HBb2 2i T`û+Bb2 �HQ`b HǶB/2MiBiû bQ+B�H2 /m TQ`i2m` 2M pû?B+mH�Mi /2b +�@
`�+iû`BbiB[m2b HBû2b ¨ bQM bi�imi bQ+B�H 2i û+QMQKB[m2- ¨ bQM �;2- ¨ bQM b2t2-
¨ bQM Q`B;BM2 2i?MB[m2- ¨ bQM `�M; Qm 2M+Q`2 ¨ b� 7QM+iBQMX GǶ?�#Bi +QMbiBim2
�BMbB mM bB;M2 /Ƕ�TT�`i2M�M+2 �m ;`QmT2 2i mM K�`[m2m` bQ+B�H i`ĕb 7Q`iX

Pmi`2 H� KBKB[m2 2i H2b ;2bi2b- H2b pāi2K2Mib +QMbiBim�B2Mi H2b KQv2Mb
/Ƕ2tT`2bbBQM pBbm2Hb /m `?ûi2m` 2i TQbbû/�B2Mi mM 7Q`i BKT�+i Tbv+?QHQ;B[m2
bm` H2 Tm#HB+- b�Mb [m2 +2HmB@+B 2M �Bi ûiû 7Q`+ûK2Mi +QMb+B2MiX .�Mb mM2
i?ĕb2 `û+2Mi2- �X ai�`#�iiv � `û�{`Kû H2 `ƬH2 T`BKQ`/B�H /2 HǶ?�#Bi /�Mb
H� +QKKmMB+�iBQM [mQiB/B2MM2 bQmb H� _ûTm#HB[m2 2i H2 S`BM+BT�i 2M K2ii�Mi

aQKK2`

SQ/2HH� �HH2M "2`H2BDmM; EƴT7
_BbiQr a+?`2MF oƴbbBM;

ai2BMF2
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�m DQm` H2b MQK#`2mt iQTQB Ŀ p2biBK2Mi�B`2b ŀ /�Mb H2b /Bb+Qm`b HBiiû`�B`2b /2
+2ii2 ûTQ[m2X G2 TQmpQB` /2 T2`bm�bBQM /m pāi2K2Mi b2 7QM/�Bi T`BM+BT�H2@
K2Mi bm` mM2 ûKQiBQM [m2 HǶQM bQm?�Bi�Bi T`QpQ[m2` +?2x �mi`mBX *2 Dm;2K2Mi
ûKQiBQMM2H 2bi `û;B T�` H2b +QMp2MiBQMb +QHH2+iBp2b- �B;mBHHû2b T�` H2 KQb K�BQ@
`mK 2i H2b 2t2KTH� /2b �M+āi`2bX lM _QK�BM bǶ�ii2M/�Bi ¨ TQmpQB` ûi�#HB`
mM HB2M /2 +�mb2 ¨ 2z2i 2Mi`2 H2b pāi2K2Mib TQ`iûb 2i H2 +�`�+iĕ`2 KQ`�H /ǶmM2
T2`bQMM2X G2 pāi2K2Mi DQm�Bi /QM+ mM `ƬH2 +2Mi`�H- `ûpûHû MQi�KK2Mi /�Mb
H2b BMi2Mb2b /û#�ib bm` H2 Hmt2 p2biBK2Mi�B`2 2i HǶB/û�HBb�iBQM /2 H� iQ;2X
GǶ�MiB[mBiû i�`/Bp2 pQBi T2m ¨ T2m HǶ2z�+2K2Mi /2 HǶB/û2 /2 bBKTHB+Biû �bbQ@
+Bû2 i`�/BiBQMM2HH2K2Mi ¨ H� iQ;2X .2b +QbimK2b THmb ûH�#Q`ûb- +Qmbmb 2i T�`ûb
/2 #`Q/2`B2b /Q`û2b- /2 KQiB7b ;ûQKûi`B[m2b 2i /2 TB2``2b T`û+B2mb2b ûi�B2Mi
�HQ`b �m ;Qȿi /m DQm`X G2 +?�M;2K2Mi M2 7mi iQmi27QBb MB �mbbB `�/B+�H- MB
�mbbB `�TB/2 [mǶQM � 2m i2M/�M+2 ¨ H2 +`QB`2- 2i ;HQ#�H2K2Mi- QM `2T`2M�Bi +2
[mB 2tBbi�Bi /ûD¨ 2M v �DQmi�Mi mM2 MQmp2HH2 7Q`K2 /2 bQKTimQbBiûX

G2 pāi2K2Mi ûi�Bi û;�H2K2Mi miBHBbû +QKK2 mM Kû/B� 2i mM K�`[m2m`
B/2MiBi�B`2 /�Mb H2 +QMi2ti2 `2HB;B2mt- 2i iQmi T�`iB+mHBĕ`2K2Mi T�` H2b +?`û@
iB2Mb- [mB- /ĕb H2b Q`B;BM2b- �iiB`�B2Mi HǶ�ii2MiBQM bm` H2b +Q/2b p2biBK2Mi�B`2b
2i DQm�B2Mi �p2+ H2 TQmpQB` /2 /BbiBM+iBQM /2 HǶ?�#BiX .ûD¨ �#Q`/û2b /�Mb H2
S2Mi�i2m[m2- H2 LQmp2�m h2bi�K2Mi `2T`2M/ H2b i?ûK�iB[m2b HBû2b �mt pāi2@
K2Mib TQm` H2b /ûp2HQTT2` /�Mb mM2 /B`2+iBQM T`û+Bb2 , /ǶmM2 T�`i- H2 pāi2K2Mi
2bi �p�M+û +QKK2 mM2 Kûi�T?Q`2 TmBbb�Mi2 /2b #2bQBMb ûHûK2Mi�B`2b /2 HǶBM@
/BpB/m Ĝ ¨ HǶBMbi�` /2 H� MQm``Bim`2 c /Ƕ�mi`2 T�`i- BH `2~ĕi2 H2 bi�imi bQ+B�H-
+2 [mB 2bi T�`iB+mHBĕ`2K2Mi pBbB#H2 /�Mb H2b T`ûQ++mT�iBQMb `2H�iBp2b ¨ HǶû;�HB@
iû bQ+B�H2 2i /�Mb H� +`BiB[m2 /m Hmt2- [mB /2pB2Mi bvMQMvK2 /2 HǶQTT`2bbBQM
/2b T�mp`2b 2i bB;M2 /ǶûHQB;M2K2Mi /2 .B2mX GǶB/û�HBb�iBQM /2b ?�#Bib bBKTH2b
b2 `2i`Qmp2 /2 H� KāK2 7�ÏQM /�Mb H2b ûp�M;BH2b bvMQTiB[m2b 2i /�Mb H2b

ai�`#�iiv
ai�`#�iiv
"�i`mb+?
J�B2`

"�@
`�ii2 J�B2`

"�`�ii2 J�``Qm

a+?`2MF oƴbbBM;
G2mixb+?
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ûTŗi`2b /2 S�mH - [mB BM~m2M+ĕ`2Mi +QMbB/û`�#H2K2Mi H2b `û~2tBQMb KQ`�H2b
TQbiû`B2m`2b 2i HǶB+QMQ;`�T?B2 +?`ûiB2MM2X G2b �mi2m`b /2 HǶûTQ[m2 T�i`Bb@
iB[m2 QMi H�`;2K2Mi 2tTHQBiû +2b �HHû;Q`B2b /m pāi2K2Mi /�Mb mM +QMi2ti2
bQ+B�HX G2b B/û�mt T�ś2Mb /2 H� bBKTHB+Biû p2biBK2Mi�B`2 2i /m `2D2i /2 HǶQTm@
H2M+2 7m`2Mi `2T`Bb- K�Bb M2 b2`p�B2Mi THmb mM B/û�H TQHBiB[m2- [mB /B+i�Bi mM
+QKTQ`i2K2Mi T2`bQMM2H TQm` H2 #B2M@āi`2 /2 H� +QKKmM�miû- BHb 2tT`BK�B2Mi
/ûbQ`K�Bb H� MQmp2HH2 B/2MiBiû +?`ûiB2MM2 `2Ïm2 T�` H2 #�TiāK2X *2ii2 pBbBQM
2bi T�`iB+mHBĕ`2K2Mi pBp�Mi2 /�Mb H2b KBHB2mt KQM�biB[m2bX

AMbi�HHû ¨ "2i?Hû2K- Cû`ƬK2 M2 b2 +QmT�Bi T�b TQm` �mi�Mi /m KQM/2 K�H@
;`û HǶB/û�H /ǶmM2 `2i`�Bi2 `�/B+�H2 [mǶBH T`Q72bb�BiX SHmb [m2 D�K�Bb- BH i2M�Bi
¨ 2Mi`2i2MB` /2 #QMM2b `2H�iBQMb �p2+ b2b �M+B2Mb #B2M7�Bi2m`b 2i T�`iBb�Mb ¨
_QK2- iQmi 2M iBbb�Mi /2 MQmp2�mt +QMi�+ib 2M 1bT�;M2 2i 2M :�mH2 Kû@
`B/BQM�H2X a� +Q``2bTQM/�M+2 iûKQB;M2 MQM b2mH2K2Mi /ǶmM2 #QMM2 +QMM�Bb@
b�M+2 /2b ûpĕM2K2Mib TQHBiB[m2b K�Bb �mbbB /2b +QMi`Qp2`b2b i?ûQHQ;B[m2b [mB
�MBK�B2Mi H2b KBHB2mt �b+ûiB[m2bX G2b +QM~Bib [mB `û;M�B2Mi 2Mi`2 H2b /Bp2`b
KQmp2K2Mib +?`ûiB2Mb bǶ�++mb�Mi Kmim2HH2K2Mi /Ƕ?û`ûbB2- Qz`�B2Mi ¨ Cû`ƬK2
mM i2``�BM 7`m+im2mt TQm` /Bzmb2` b� T`QT`2 +QM+2TiBQMX G2b MQmp2HH2b `2H�@
iBQMb BKTHB[m�B2Mi mM2 `2+QMM�Bbb�M+2 +`QBbb�Mi2 /2 bQM Q`i?Q/QtB2 2i /2 bQM
�miQ`Biû �b+ûiB[m2- 2i +QMbiBim�B2Mi �mbbB mM KQv2M TQm` bǶ�bbm`2` H2b �B/2b
K�iû`B2HH2b 2i }M�M+Bĕ`2b BM/BbT2Mb�#H2b ¨ HǶ2Mi`2iB2M /m KQM�biĕ`2X

o2`b jNN- Cû`ƬK2 �/`2bb2 mM2 H2ii`2 ¨ HǶ1bT�;MQH Gm+BMmb- [mB Q#b2`p�Bi
�p2+ b� 72KK2 H� +QMiBM2M+2 +QMDm;�H2 2i [mB HmB �p�Bi /2K�M/û /2b +QMb2BHb
2M K�iBĕ`2 /Ƕ�b+ĕb2X G2 KQBM2 7ûHB+Bi2 bQM +Q``2bTQM/�Mi TQm` bQM +?QBt /2
pB2 2i 2M+Qm`�;2 H2 +QmTH2 ¨ T2`bûpû`2` KāK2 bǶBH /QBi �z`QMi2` H2b `ûiB+2M+2b
/2 bQM 2MiQm`�;2X Gm+BMmb ûi�Bi b�Mb /Qmi2 mM `B+?2 T`QT`Bûi�B`2 i2``B2M-
T2mi@āi`2 mM ?�mi 7QM+iBQMM�B`2 BKTû`B�H UQm KBHBi�B`2 \V- 2i mM K2K#`2 /2
HǶ�`BbiQ+`�iB2 2bT�;MQH2X 6H�iiû- Cû`ƬK2 b2 `ûDQmBi /2 H� H2ii`2 /2 HǶBM+QMMm-
[mǶBH +QKT�`2 ¨ *Q`M2HBmb- +2Mim`BQM /2 HǶ�`Kû2 `QK�BM2 2i T`2KB2` T�ś2M ¨

J�B2`
_2#2MB+? C2M�H



RNe

āi`2 �/KBb /�Mb H� +QKKmM�miû +?`ûiB2MM2 2i ¨ mM2 Ŀ bmT2`#2 /Q`�/2 ŀ
UTmH+?2``BmK �m`�i�KV- �TTQ`iû2 �m `Bp�;2 �TQbiQHB[m2X Gm+BMmb MǶ�p�Bi
pBbB#H2K2Mi T�b K�M[mû /2 +QKTHBK2Mib ¨ HǶû;�`/ /2 Cû`ƬK2 2i +QKKmMB[mû
bQM bQmiB2M T�` HǶ2MpQB /2 [m2H[m2b +�/2�mt ¨ "2i?Hû2KX Cû`ƬK2 HmB `ûTQM/
�HQ`b ,

Ŀ G2b /2mt T2iBib K�Mi2�mt- 2i H2 ;`�M/ bm`iQmi /2 H�BM2- 2M
T`Qp2M�M+2 /2 i� ;�`/2@`Q#2- D2 H2b �B `2Ïmb bQBi TQm` KQM mb�;2-
bQBi TQm` H2b /QMM2` �mt b�BMibX .2 KQM +Ƭiû- +2 bQMi H2b BMbB;M2b
/2 H� T�mp`2iû 2i H2b bvK#QH2b /2 H� TûMBi2M+2 [mQiB/B2MM2 [m2 DǶ�B
2MpQvûb ¨ iQB 2i i� bƾm` , [m�i`2 T2iBib +BHB+2b TQmp�Mi +QMp2MB` ¨
pQi`2 b�BMi T`QTQb 2i ¨ pQb T`�iB[m2b- �BMbB [mǶmM +Q/2t- D2 p2mt
/B`2 H2b oBbBQMb /ǶAb�ś2 2ti`āK2K2Mi Q#b+m`2b- bm` H2b[m2HH2b DǶ�B
`û+2KK2Mi /Bbb2`iû /�Mb mM2 2tTHB+�iBQM HBiiû`�H2 c �BMbB- +?�[m2
7QBb [m2 im p2``�b +2b QTmb+mH2b- im i2 bQmpB2M/`�b /ǶmM �KB i`ĕb
+?2`- 2i +2ii2 i`�p2`bû2- [m2 im �m`�b mM T2m i`QT /Bzû`û2- im
i2 K2ii`�b ¨ H� T`ûT�`2`X J�Bb TmBb[m2 H� `Qmi2 /2 HǶ?QKK2 M2
/ûT2M/ T�b /2 HmB 2i [m2 +Ƕ2bi H2 a2B;M2m` [mB /B`B;2 H2b T�b /2
HǶ?QKK2 bB- T�` K�H?2m` U+2 [mǶ¨ .B2m M2 TH�Bb2V- mM2 +B`+QMbi�M+2
iǶ2M 2KTā+?2- D2 iǶ2M bmTTHB2 , [m2 /2b āi`2b mMBb T�` H� +?�`Biû-
H� HQM;m2 /Bbi�M+2 /2 MQb T�vb M2 H2b bûT�`2 T�bX aB MQi`2 +?2`
Gm+BMmb 2bi �#b2Mi- [mǶmM û+?�M;2 /2 H2ii`2b M2 +2bb2 /2 MQmb
/QMM2` H2 b2MiBK2Mi /2 b� T`ûb2M+2X ŀ

Zm2 Cû`ƬK2 �Bi TQ`iû mM BMiû`āi T�`iB+mHB2` ¨ H� /2K�M/2 /Ƕ�KBiBû /2
Gm+BMmb 2bi KQMi`û iQmi /Ƕ�#Q`/ T�` HǶ2MpQB /ǶmM +QMi`2@/QMX *Ƕ2bi H2 b2mH
2t2KTH2 /2 +2 ivT2 /�Mb H� +Q``2bTQM/�M+2 ?Bû`QMvKB2MM2X 1M û+?�M;2 /2
i`QBb K�Mi2�mt- /2mt T�HHBQH� 2i mM �KT?BK�HHmK- H2 KQBM2 2MpQB2 [m�i`2 +BHB@
+B� TQm` Gm+BMmb 2i bQM ûTQmb2 UĿ b� bƾm` ŀV +QKK2 Ŀ BMbB;MB� T�mT2`i�iBb ŀ
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2i Ŀ +QiB/B�M�2 bvK#QH� T�2MBi2MiB�2 ŀX § +2H�- BH �DQmi2 mM2 T2iBi2 /Bbb2`i�@
iBQM `û+2Mi2X SmBb BH TQBMi2 H� 7QM+iBQM Kû/B�iB[m2 /2b 2MpQBb- [mB /2p�B2Mi
+QKKmMB[m2` bQM �KBiBû ¨ Gm+BMmb 2i HmB `�TT2H2` HǶBMpBi�iBQM ¨ pBbBi2` T`Q@
+?�BM2K2Mi "2i?Hû2KX G2 T�HHBmK �TT�`�ŗi +?2x H2b +?`ûiB2Mb /2b T`2KB2`b
bBĕ+H2b +QKK2 HǶ?�#Bi /2b T`û/B+�i2m`b BiBMû`�Mib- [mB H2 TQ`i�B2Mi +QKK2 mM
bB;M2 /2 H2m` pB2 bBKTH2 +QMb�+`û2 ¨ .B2mX AH DQm2 û;�H2K2Mi mM `ƬH2 /�Mb HǶB+Q@
MQ;`�T?B2 /m *?`Bbi 2i /2b �TƬi`2bX S�mHBM /2 LQH2 �p�Bi û;�H2K2Mi 2MpQvû
¨ "2i?Hû2K mM T�HHBQHmK- /QMi Cû`ƬK2 `2K�`[m�Bi B`QMB[m2K2Mi [m2 H2 Ŀ iBbbm
2M 2bi +Qm`i- K�Bb H� +?�`Biû 2bi i`ĕb ;`�M/2 ŀX �KT?BK�HHmK pB2Mi /m ;`2+
�KT?BK�HHQb [mB /ûbB;M2 mM2 +�T2 /Qm#Hû2 /2 H�BM2- T`ûb2Mi�Mi bm` b2b /2mt
7�+2b U�KT?BV /2b ~Q+QMb /2 H�BM2 UK�HHQbVX *?2x amHTB+2 aûpĕ`2- +2i ?�#Bi
2bi �ii2biû bQmb b� 7Q`K2 �KT?B#�HHmK TQm` [m�HB}2` H� +�T2 [m2 b�BMi J�`iBM
TQ`i�Bi �m@/2bbmb /2 H� imMB[m2X G2 +BHB+BmK ûi�Bi mM iBbbm ;`QbbB2` 2M TQBH
/2 +?ĕp`2 [mB b2`p�Bi ¨ H� 7�#`B+�iBQM /Ƕ?�#Bib bBKTH2b- /2 +Qmp2`im`2b- /2 b�+b
Ub�++mbV 2i /2 i�TBb /2 T`Bĕ`2X G2b KQBM2b û;vTiB2Mb TQ`i�B2Mi /2b T2�mt /2
+?ĕp`2 2M bB;M2 /2 H2m` T�mp`2iû- K�Bb b�Mb 2M 7�B`2 2tT`2bbûK2Mi mM bvK#QH2
/2 KQ`iB}+�iBQMX a2HQM H2 KQ/ĕH2 DmB7- H2 +BHB+2 /2pB2Mi- /m`�Mi H2 Ao bBĕ+H2-
HǶ?�#Bi Q{+B2H /2 HǶ2t2`+B+2 /2 TûMBi2M+2- mM `Bi2 Tm#HB+- }tû T�` HǶú;HBb2 �m
bvMQ/2 /2 hQHĕ/2X J�Bb BH MǶûi�Bi T�b `ûb2`pû ¨ +2mt Ŀ [mB �p�B2Mi /ûTQbû
H2m` +QbimK2 /m bBĕ+H2 TQm` `2pāiB` HǶ?�#Bi /2 HǶú;HBb2 ŀ 2i ûi�Bi û;�H2K2Mi
TQ`iû T�` H2b +?`ûiB2Mb /m KQM/2X AH 7Q`K�Bi mM +�/2�m `ûT�M/m pû?B+mH�Mi
mM K2bb�;2 i`ĕb +H�B` TQm` mM +?`ûiB2M- T2mi@āi`2 HǶmM2 /2b `�BbQMb TQm` H2b@
[m2HH2b Cû`ƬK2 M2 bǶ�/QMM2 T�b ¨ mM2 HQM;m2 2tTHB+�iBQM �HHû;Q`B[m2- i2HH2
[mǶQM � HǶ?�#Bim/2 /Ƕ2M i`Qmp2` /�Mb b2b H2ii`2b �/`2bbû2b �mt �`BbiQ+`�i2b
`QK�BM2bX PM i`Qmp2 /2b T�`�HHĕH2b +?2x �m;mbiBM- [mB `2K2`+B2 S�H�iBMmb

oƴbbBM;
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TQm` HǶ2MpQB /2 +BHB+B� Qm /�Mb H� mBi� /2 H� `2BM2 _�/2;QM/2- [mB b2 pQBi
Qz`B` mM ?�#Bi `m;m2mt U`�+?BM�K +BHB+BM�KV TQm` +?�iB2` bQM +Q`TbX .2`@
`Bĕ`2 HǶBMpBi�iBQM /2 Cû`ƬK2 ¨ "2i?Hû2K b2 +�+?�Bi ûpB/2KK2Mi HǶ2bTQB` [m2
Gm+BMmb 2i bQM ûTQmb2 TmBbb2Mi bQmi2MB` H2 KQM�biĕ`2 T�` [m2H[m2b /QMb 2M
�`;2Mi- mM2 ;ûMû`QbBiû [mǶBHb �p�B2Mi /ûD¨ K�MB72biû2 T�` �BHH2m`b ,

Ŀ hm +QKT`2M/b �mbbB +2H� iQB@KāK2- 2i /�Mb [m2HH2 BMi2MiBQM D2
i2 `�TT2HH2 +2b i2ti2b , +Ƕ2bi TQm`- 2M /Ƕ�mi`2b i2`K2b- iǶBMpBi2`
¨ }t2` i� `ûbB/2M+2 �mt GB2mt b�BMibX hQM QTmH2M+2 � b2+Qm`m H�
/ûi`2bb2 /2 #2�m+QmT c `û+BT`Q[m2K2Mi- H2m` `B+?2bb2 `2D�BHHB`� 2M
T`Q7mbBQM bm` iQM /ûMm2K2MiX ŀ

GǶ�bbQ+B�iBQM ûi`QBi2 2Mi`2 HǶBMpBi�iBQM 2i H2 bQmiB2M �mt T�mp`2b MǶ2bi T�b
mM ?�b�`/- +QKK2 BH � /ûD¨ ûiû `2K�`[mû T�` �BHH2m`bX .�Mb mM2 H2ii`2 �/`2b@
bû2 ¨ S�KK�+?Bmb- Cû`ƬK2 �p�Bi K2MiBQMMû H2b /B{+mHiûb /�Mb H2b[m2HH2b b2
i`Qmp�B2Mi H2b KQM�biĕ`2b ¨ "2i?Hû2K- Ŀ bm#K2`;ûb T�` /2 i2HH2b 7QmH2b /2
KQBM2b [mB �++Qm`2Mi /2 iQmi2b H2b T�`iB2b /m KQM/2 ŀX *Ƕ2bi TQm`[mQB BH
�p�Bi /ûD¨ 2MpQvû H2 7`ĕ`2 S�mHBMB2M 2M �7`B[m2 �}M /2 HB[mB/2` HǶ?û`Bi�;2 /2
b2b T�`2Mib- +2b Ŀ [m2H[m2b T2iBi2b 72`K2b ¨ KQBiBû `mBMû2b [mB QMi û+?�T@
Tû �mt K�BMb /2b #�`#�`2b ŀX *QKK2 ¨ /Ƕ�mi`2b `B+?2b +QMp2`iBb [mB HmB
�p�B2Mi 7�Bi T�`i /2 H2m` `mTim`2 �p2+ H� pB2 �`BbiQ+`�iB[m2- Cû`ƬK2 bm;;ĕ`2
/2 T�`i�;2` H� pB2 +QKKmM�mi�B`2 2M S�H2biBM2 iQmi 2M K2ii�Mi ¨ /BbTQbB@
iBQM TQm` +2H� mM2 T�`iB2 /2 H2m` 7Q`imM2X AH MǶ2bi T�b +2`i�BM [m2 H2b 2zQ`ib
/2 Cû`ƬK2 �B2Mi TQ`iûb H2m`b 7`mBibX Gm+BMmb K2m`i KQBMb /ǶmM �M THmb i�`/
+QKK2 BH `2bbQ`i /ǶmM2 H2ii`2 /2 +QM/QHû�M+2b �/`2bbû2 ¨ bQM ûTQmb2 h?ûQ@
/Q`�X Cû`ƬK2 v K2MiBQMM2 HǶ�B/2 }M�M+Bĕ`2 [m2 Gm+BMmb �p�Bi �TTQ`iû2 �mt
ú;HBb2b /2 Cû`mb�H2K 2i /Ƕ�H2t�M/`B2 - K�Bb `2;`2ii2 pBp2K2Mi /2 Ŀ MǶ�pQB`

>2`K�MM
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T�b Kû`Biû /2 pQB` H2 pBb�;2 /2 +2i ?QKK2- [mǶ(BH) +`Qv�Bi pQB` #B2MiƬi p2MB`
(¨ "2i?Hû2K) ŀX Gm+BMmb �p�Bi@BH 7�Bi H2 +?QBt /2 bQmi2MB` /Ƕ�mi`2b ú;HBb2b
THmiƬi [m2 H2 KQM�biĕ`2 /2 "2i?Hû2K ¨ mM2 Tû`BQ/2 Qɍ Cû`ƬK2 2bi 2M TH2BM
+QM~Bi Q`B;ûMBbi2 \ J�Bb TQm`[mQB Cû`ƬK2 bǶûi�Bi@BH �HQ`b /QMMû H� T2BM2 /2
`û/B;2` mM2 H�m/�iBQ 7mMĕ#`2 2M bQM ?QMM2m` bB Gm+BMmb bǶûi�Bi /ûiQm`Mû /2
HmB \ :�`/�Bi@BH HǶ2bTQB` [m2 h?ûQ/Q`� 7�bb2 mM /QM \ GǶ?BbiQB`2 M2 H2 /Bi T�bX

G� `2H�iBQM 2Mi`2 S�mHBM /2 LQH2 2i amHTB+2 aûpĕ`2 bǶûi�Bi �Hiû`û2 /m`�Mi
H2b /2`MBĕ`2b �MMû2b /2 H� /û+2MMB2 jNy bmBi2 ¨ /2b /ûb�++Q`/b- [mB i2M�B2Mi
�m /û#mi ¨ HǶ�`/2m` �p2+ H�[m2HH2 BH 7�HH�Bi T`�iB[m2` HǶ�b+ĕb2- TmBb 2i bm`@
iQmi ¨ /2b �ii2Mi2b /ûÏm2bX .m`�Mi HǶûiû jN3- �T`ĕb THmb /ǶmM �M /2 bBH2M+2
2Mi`2 H2b +Q``2bTQM/�Mib- amHTB+2 7�Bi TQ`i2` T�` mM K2bb�;2` ¨ HǶ�HHm`2 T2m
KQM�biB[m2- mM2 H2ii`2 /�Mb H�[m2HH2 BH bǶ2t+mb2 ¨ MQmp2�m /2 M2 T�b �pQB`
`2M/m pBbBi2 ¨ S�mHBMX *2 /2`MB2`- i`ĕb Q++mTû- `ûTQM/ ¨ H� }M /2 HǶûiû T�`
mM2 H2ii`2 #`ĕp2 2i TH2BM2 /Ƕ�K2`imK2X 6�iB;mû /Ƕ�ii2M/`2 H� p2Mm2 /2 bQM
�KB- S�mHBM �p�Bi T2`/m HǶ2bTQB` [m2 amHTB+2 `2DQB;M2 mM DQm` b� +QKKmM�miû
2i bQmHB;M2 HǶQz2Mb2 [mǶBH 7�Bi �BMbB ¨ b�BMi 6ûHBtX �p�Mi HǶûiû jNN- amHTB+2
2MpQB2 mM2 MQmp2HH2 H2ii`2 /Ƕ2t+mb2- +QM}û2 BMBiB�H2K2Mi �m KāK2 TQ`i2m`-
J�``�+BMmb- K�Bb i`�MbKBb2 ¨ _QK2 ¨ aQ`B�Mmb- [mB HǶ�TTQ`i2 ¨ LQH2X .�Mb
b� `ûTQMb2- S�mHBM H�Bbb2 û+H�i2` b� K�mp�Bb2 ?mK2m` 2i- T`2M�Mi H2 K2bb�@
;2`- mM KQBM2 BM/B;M2 UBHHmK BMbTB`Bi�H2K KQM�+?mKV 2M 2t2KTH2- BH 7�Bi /2b
`2KQMi`�M+2b ¨ bQM +Q``2bTQM/�Mi bm` +2 [m2 /QBi āi`2 H2 p`�B KQBM2 /�Mb
b� i2Mm2 2i bQM +QKTQ`i2K2MiX G2b �ii�[m2b pB`mH2Mi2b +QMi`2 J�``�+BMmb-
[mB BM+�`M�Bi 2M [m2H[m2 bQ`i2 iQmi +2 [m2 S�mHBM `2T`Q+?�Bi �mt ?QKK2b
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/m KQM/2- �ii2B;M2Mi H2m` �TQ;û2 /�Mb mM2 +`BiB[m2 ;`�imBi2 /2b +Bi�iBQMb
/2 HBiiû`�im`2 Ŀ T`Q7�M2 ŀ /2 amHTB+2X amBi2 ¨ +2H�- mM2 `mTim`2 /2 +QMi�+i
MǶ�m`�Bi MmHH2K2Mi ûiû ûiQMM�Mi2 5 �p�Mi HǶ?Bp2` jNN@9yy- amHTB+2 2MpQB2 iQm@
i27QBb /2mt MQmp2HH2b H2ii`2b ¨ S�mHBM , HǶmM2 �MMQM+2 H� p2Mm2 /ǶmM b2`pBi2m`
¨ LQH2 b�+?�Mi T`ûT�`2` H2b MQm``Bim`2b bBKTH2b 2i �TT`QT`Bû2b ¨ H� pB2 KQM�@
+�H2 c HǶ�mi`2 `û�{`K2 TH2BM2K2Mi bQM �KQm` TQm` S�mHBM 2i bB;M�H2 HǶ2MpQB
/2 T�HHB�- /2b K�Mi2�mt- 2M TQBH /2 +?�K2�mX S�mHBM `û/B;2 �HQ`b mM2 bû`B2
/2 i`QBb H2ii`2b- iQmi2b `�TTQ`iû2b 2M KāK2 i2KTb T�` H2 b2`pBi2m` oB+iQ` ¨
bQM `2iQm` 2M :�mH2 �m T`BMi2KTb 9yyX G� HQM;m2 2TBbimH� kj- [mB +QKK2Mi�Bi
MQi�KK2Mi H2b �+iBpBiûb 2t2KTH�B`2b /2 oB+iQ`- K�`[m2 H2 /û#mi /2 H� `û+QM@
+BHB�iBQM c H� /2mtBĕK2 2tTQb2 HǶB/û�H �b+ûiB[m2 /2 S�mHBM 2i H2 /m` +QK#�i
[m2 `2T`ûb2Mi�Bi TQm` HmB H� pB2 +?`ûiB2MM2 c H� i`QBbBĕK2- 2M}M- HǶ2TBbimH� kN-
/QMM2 HǶQ++�bBQM /2 +QKK2Mi�B`2b bm` H2b T�HHB� ,

Ŀ AMKQ/2`�i�K- mi �`;mBKmb- BM HBii2`Bb m2bi`Bb QMmb MQbi`mK
HQ[m2MiB#mb +�`Bi�i2K �Ti� �i[m2 KQ/2`�i� �/ miBHBi�i2K MQbi`�K
KmM2`mK ;`�iB� i2KT2`�biBb c M2+2bb�`BQ 2MBK T2++�iQ`B#mb 2i T`2@
+�im /2THQ`�iBQMBb 2i ?�#Bim BM/B;2MiB#mb T�HHB� +�K2HQ`mK TBHBb
i2ti� KBbBbiBb- [m�2 MQb BM +QMbT2+im �HiBbbBKB bi`�iQb miBHB#mb biB@
KmHBb �/KQM2`2Mi- /mK �bT2`Bi�i2 b2i�`mK +QMTmM;BKm`- 2i T2+@
+�iQ`mK MQbi`Q`mK ?Q``Q`2 +QMTmM;B �i[m2 BMimb bTB`Bim +QMi2`B-
/mK 2ti`BMb2+mb i2`mMi ?�#BimX ŀ

*Ƕ2bi bȿ`2K2Mi 2M `ûTQMb2 ¨ H� /m`2 +`BiB[m2 /m K2bb�;2` J�``�+BMmb- pā@
im /ǶmM2 +�T2 2i /2 +?�mbbm`2b /2 bQH/�i U�`KBH�mb� 2i +�HB;�2V- [m2 amHTB+2

6�#`2
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aûpĕ`2 �p�Bi 2m HǶB/û2 /Ƕ2MpQv2` /2b K�Mi2�mt 2M TQBH /2 +?�K2�mX S�mHBM
`2K2`+B2 bQM �KB 2M �TT`Qmp�Mi HǶmiBHBiû 2i H� Mû+2bbBiû /2 +2b pāi2K2Mib /2
TûMBi2M+2 , H2 iBbbm `m;m2mt +QMp2M�Bi T�`7�Bi2K2Mi �mt Tû+?2m`b U+QKK2
S�mHBMV [mB `2[mBĕ`2Mi mM ?�#Bi /2 T`Bĕ`2 2i /2 H�K2Mi�iBQMX S�` b2b ûTBM2b-
H2 K�Mi2�m H2m` `�TT2HH2 H2m`b 7�mi2b [mB i`�MbT2`+2Mi HǶ2bT`Bi 2M KāK2 i2KTb
[m2 HǶ?�#Bi H�+ĕ`2 H2m` +Q`TbX JāK2 bB QM M2 /Qmi2 TQBMi /2 H� bBM+û`Biû /2
S�mHBM- QM M2 T2mi bǶ2KTā+?2` /2 T`āi2` mM2 iQm+?2 /2 b�`+�bK2 �mt T`QTQb
/m KQBM2X 1M 2z2i- +2b ?�#Bib 2M TQBH /2 +?�K2�m- � 7Q`iBQ`B BKTQ`iûb 2M
:�mH2 2i /QM+ �bb2x +?2`b- BKTHB[m�B2Mi mM +2`i�BM +�`�+iĕ`2 2t+HmbB7 /QMi
S�mHBM ûi�Bi b�Mb /Qmi2 +QMb+B2MiX G2 KQBM2 pāim /m T�HHBmK T`ûb2`p2 û;�H2@
K2Mi H2 bQmp2MB` /2b Ŀ �M+B2Mb b�BMib ŀ 2i Q#iB2Mi �BMbB /2b �p�Mi�;2b /�Mb
HǶ2t2`+B+2 /2 H� 7QB- +QKK2 S�mHBM H2 KQMi`2 2MbmBi2 T�` mM2 bû`B2 /Ƕ�HHû;Q@
`B2b 2i /2 +Bi�iBQMb #B#HB[m2bX AH ûpQ[m2 iQmi /Ƕ�#Q`/ H2b +ûHĕ#`2b TûMBi2Mib
/2b /2mt h2bi�K2Mib , H2 T`QT?ĕi2 úHB2 TQ`i�Mi H2 +BHB+2 - C2�M@"�TiBbi2 pā@
im /ǶmM2 Ŀ +Qmp2`im`2 2M TQBH /2 +?�K2�m ŀ 2i H2 `QB .�pB/- Ŀ `2pāim /m
D2ȿM2 ŀ- H2 pû`Bi�#H2 pāi2K2Mi /2 HǶ�K2X 1MbmBi2- BH bǶ�ii�+?2 ¨ HǶ2tTHB+�iBQM
/2b �HHû;Q`B2b /m +?�K2�m- MQi�KK2Mi ¨ i`�p2`b H2b T`QTQb /m *?`Bbi - 2i
¨ H� Mû+2bb�B`2 ?mKBHBiû [mB /QBi �++QKT�;M2` H� TûMBi2M+2- 2M BMpQ[m�Mi H2
HBp`2 /2 CQ#X G2 /ûp2HQTT2K2Mi 2bi iQmi27QBb �bb2x #`27 - iQmi Dmbi2 /2 [mQB
KQMi`2` [m2 H2 TQ`i /m T�HHBmK 2bi mM ?QMM2m`X G2 +�/2�m /2 amHTB+2 7�Bi
�TT2H ¨ mM +QMi`2@/QM +?2x S�mHBMX

1M `ûTQMb2 �mt K�Mi2�mt 2M TQBH /2 +?�K2�m- S�mHBM /2 LQH2 7�Bi T�`p2MB`
mM +�/2�m bm#iBH 2i T`2biB;B2mt ¨ bQM �KB amHTB+2 aûpĕ`2 ,

Ŀ LQb m2`Q M2[m2 m2`#Bb M2[m2 `2#mb /B;M� T2Mb�Mi2b mMB+� i�K2M
7�+mHi�i2 MQ#Bb +�`Bi�iBb- [m� mQ#Bb bQH� T�`2b bmKmb- KBbBKmb im@
MB+�K- [m�K �# mbm K2Q mi /2 bi2`+Q`Bb mBHBi�i2 +QMH2+imK T�MMmK
/B;M�`2 bmb+BT2`2 c M�K m2H ?Q+ BMMQ+2MiB�2 im�2 +QM;`mBi- [mQ/ /2
i2M2`Q �;MQ`mK m2HH2`2 +QMi2ti� #H�M/Bim` �/i�+iB#mbX �//Q �m@
i2K �/?m+ T`2iBQ 2Bmb 2i ;`�iB�2- [mQ/- [mQ /B;MBQ` T`Q#2im` mbm

J`�ib+?2F



kyk

imQ- /2 b�M+i�2 2i BMHmbi`Bb BM b�M+iBb /2B 72KBM�2 J2H�MB #2M2@
/B+iBQM2 KB?B TB;Mmb 2biX lM/2 i2 /B;MBQ` mBb� 2bi- +mBmb }/2b BHHB
K�;Bb [m�K MQbi2` b�M;mBb T`QTBM[m�iX 6�i2Q` i�K2M �mbmK K2-
mi 2�K [m�KmBb BHB+Q mi �++2T2`�K iB#B /2biBM�i�K K2Q i�K2M
m2biBim BMBiB�M/Q T`�2i2`B`2K- b+B2Mb K�;Bb K2 iB#B ?�+ BMBm`B�
T`�2biBim`mK- [m�K bB i2 BMi2K2`�i� MQmBi�i2 BHHBmb ?QMQ`�bb2K-
bBKmH mi KB?B #2M2/B+iBQM2K [m�bB /2 im� B�K m2bi2 T`�2+2`T2`2K-
mi B�+i�`2 TQbbBK m2biBK2MiB imB K2 2bb2 T�`iB+BT2K- [mB T`QTBiBQ
/2Q 7mim`�K mbmb imB imMB+�K- [m�bB 7mBbb2i- BM/m2`2KX ŀ

.Ƕ�T`ĕb S�mHBM- mM2 imMB[m2 2M H�BM2 /Ƕ�;M2�m +Q``2bTQM/ ¨ HǶBMMQ+2M+2
/2 amHTB+2 2i H� /Qm+2m` /m iBbbm HmB b2`� �;`û�#H2 ¨ TQ`i2`X G� #2�miû 2i H� p�@
H2m` iQmi ¨ 7�Bi 2t+2TiBQMM2HH2b /2 HǶ?�#Bi T`Qp2M�B2Mi /2 JûH�MB2- b�BMi2 T�`@
KB H2b b�BMib- [mB �p�Bi `�TTQ`iû +2ii2 imMB[m2 /2 Cû`mb�H2K- bTû+B�H2K2Mi ¨
HǶ�ii2MiBQM /2 amHTB+2X JûH�MB2 HǶ�M+B2MM2 Uj9y \@�p�Mi 9y3V ûi�Bi Bbbm2 /ǶmM2
BHHmbi`2 7�KBHH2 bûM�iQ`B�H2- [mB +QKTi�Bi T�`KB H2b THmb `B+?2b /2 bQM i2KTbX
o2mp2 i`ĕb D2mM2- 2HH2 �p�Bi /û+B/û- ¨ HǶBK�;2 /Ƕ�mi`2b �`BbiQ+`�i2b `QK�BM2b-
/2 K2M2` mM2 pB2 �b+ûiB[m2X 1M jdj- 2HH2 �p�Bi [mBiiû _QK2 TQm` 7QM/2` mM
KQM�biĕ`2 2M h2``2 b�BMi2X § HǶ�;2 /2 bQBt�Mi2 �Mb- 2HH2 bǶ2K#�`[m2 p2`b HǶAi�@
HB2 TQm` �TTQ`i2` bQM bQmiB2M ¨ b� T2iBi2@}HH2- JûH�MB2 H� C2mM2 2i ¨ bQM
ûTQmt SBMMB�Mmb- [mB- �v�Mi /û+B/û /2 K2M2` mM2 pB2 TB2mb2- b2 ?2m`i�B2Mi ¨
HǶQTTQbBiBQM /2 H2m`b 7�KBHH2bX �++m2BHHB2 ¨ L�TH2b- 2HH2 `2ÏQBi HǶ?QbTBi�HBiû /2
S�mHBM /�Mb bQM KQM�biĕ`2 ¨ LQH2X GQ`b /2 bQM bûDQm`- S�mHBM 2bi pBp2K2Mi
BKT`2bbBQMMû T�` H� `2HB;BQbBiû /2 JûH�MB2 2i HmB 7�Bi +QMM�ŗi`2 H� oB2 /2 b�BMi
J�`iBM /2 amHTB+2 aûpĕ`2X .�Mb b� H2ii`2 �++QKT�;M�Mi H2 T`2biB;B2mt ?�#Bi-

aF2#
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S�mHBM �{`K2 [m2 amHTB+2 ûi�Bi #B2M THmb /B;M2 /2 `2+2pQB` H� imMB[m2- K�Bb BH
�pQm2 iQmi27QBb �pQB` Qbû 2M}H2` H2 pāi2K2Mi /2 H�BM2 TQm` �MiB+BT2` b� #ûMû@
/B+iBQMX J�Bb [m2 amHTB+2 M2 bǶBM[mBĕi2 T�b , mM2 imMB[m2 Hû;ĕ`2K2Mi mbû2 HmB
b2`� THmb #ûMû}[m2 [mǶmM ?�#Bi iQmi M2m7- 2i /ûbQ`K�Bb- H2b �KBb TQbbĕ/2Mi
mM ?�#Bi +QKKmMX *2 T`ûb2Mi 2bi mM ?QMM2m`- +2 [m2 S�mHBM- �/KB`�iB7- M2
K�M[m2 T�b /2 bQmHB;M2`- +�` H� imMB[m2 /2 JûH�MB2 7�Bb�Bi /2 amHTB+2 aû@
pĕ`2 mM �b+ĕi2 `2+QMMm /�Mb H2 KBHB2m KQM�+�HX 1i #B2M THmb 2M+Q`2 [mǶmM
bB;M2 /Ƕ�TT�`i2M�M+2- H� imMB[m2 TQbbû/�Bi mM TQmpQB` `û2H , 2M H� `2pāi�Mi- H2
TQ`i2m` `2+2p�Bi H� #ûMû/B+iBQM /2 JûH�MB2- 2i #ûMû}+B�Bi /ǶmM2 T�`iB2 /2 H�
bTB`Bim�HBiû 2i /m +?�`BbK2 /2 H� b�BMi2- +QMi2Mmb /�Mb bQM K�Mi2�mX *Ƕ2bi
�bbm`ûK2Mi H� `�BbQM TQm` H�[m2HH2 S�mHBM �p�Bi i2Mm ¨ 2M}H2` H� imMB[m2 �p�Mi
/2 HǶ2MpQv2` 2M :�mH2X

GǶ�ii`B#miBQM /ǶmM TQmpQB` KB`�+mH2mt �mt ?�#Bib /2b b�BMib 2i /2b 2`@
KBi2b ûi�Bi mM2 +`Qv�M+2 `ûT�M/m2X amHTB+2 aûpĕ`2 `�TTQ`i2 [m2 H2b 7`�M;2b
/m +BHB+2 /2 b�BMi J�`iBM TQbbû/�B2Mi mM TQmpQB` /2 ;mû`BbQM 2i [m2 H2b ?�#Bib
/m b�BMi TQ`i�B2Mi 2M 2mt mM +?�`BbK2 iQmi ¨ 7�Bi T�`iB+mHB2`X PM `2M+QMi`2
û;�H2K2Mi /2b +�b Qɍ mM T2`bQMM�;2 `2+QMMm �p�Bi Hû;mû bQM ?�#Bi �m KQK2Mi
/2 bQM /û+ĕbX am` bQM HBi /2 KQ`i- HǶ2`KBi2 û;vTiB2M �MiQBM2 �p�Bi T�`i�;û bQM
?mK#H2 pāi2K2Mi 2Mi`2 �i?�M�b2 /Ƕ�H2t�M/`B2- HǶ�mi2m` /2 b� mBi�- HǶûpā[m2
aû`�TBQM 2i /2mt /2 b2b ûHĕp2bX amBp�Mi +2i 2t2KTH2- HǶ?�#Bi /2 JûH�MB2
HǶ�M+B2MM2 2bi û;�H2K2Mi pûMû`û �T`ĕb b� KQ`iX lM T�`�HHĕH2 b2 `2i`Qmp2
2M+Q`2 /�Mb H� +Q``2bTQM/�M+2 /Ƕ�m;mbiBMX .�Mb mM2 H2ii`2 /2 +QMbQH�iBQM-
HǶûpā[m2 /Ƕ>BTTQM2 7�Bi T�`p2MB` /2b `2K2`+B2K2Mib ¨ H� pB2`;2 a�TB/� TQm`
H2 +�/2�m /ǶmM2 imMB[m2 [mǶ2HH2 �p�Bi 7�#`B[mû2 /2 b2b T`QT`2b K�BMb TQm` bQM
7`ĕ`2 hBKQi?û2- i`QT iƬi /BbT�`m TQm` H� TQ`i2`X GǶ?�#Bi 2bi /ûbQ`K�Bb `2pāim
/ǶBKKQ`i�HBiû 2i /ǶBM+Q``mTiB#BHBiûX G2 MQK /2 b� +Q``2bTQM/�Mi2 UĿ a�TB@
/� ŀV /QMM2 ¨ �m;mbiBM HǶQ++�bBQM /2 HmB `�TT2H2` [m2 Ŀ H2 ;Qȿi [mǶ2HH2 /QBi

.B2?H2
_BbiQr

>�`iK�MM >�`iK�MM
.B2?H2
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�pQB` Ub�TQ`V TQm` H2b +?Qb2b /Ƕ2M ?�mi ŀ TQmp�Bi HǶ�B/2` ¨ bm`KQMi2` H2 +?�@
;`BM [mǶ2HH2 ûT`Qmp�Bi iQmi M�im`2HH2K2Mi �T`ĕb H� KQ`i /2 bQM 7`ĕ`2X �BMbB-
`2pāiB` mM ?�#Bi bvK#QHBb�Bi MQM b2mH2K2Mi mM KQ/2 /2 pB2 bTû+B}[m2- K�Bb
T`QpQ[m�Bi +�``ûK2Mi +2i ûi�i , QM bǶĿ ?�#BHH�Bi ŀ /ǶmM2 +�`�+iû`BbiB[m2 T?v@
bB[m2- bTB`Bim2HH2 Qm +?�`BbK�iB[m2X

§ HǶBMbi�` /2 bQM +QMi2KTQ`�BM Cû`ƬK2- S�mHBM /2 LQH2 T`QTQb2 ¨ bQM
+Q``2bTQM/�Mi amHTB+2 aûpĕ`2 mM2 BMi2`T`ûi�iBQM �HHû;Q`B[m2 /2b pāi2K2Mib
[m2 +2 /2`MB2` HmB �p�Bi 2MpQvûbX AMbTB`û T�` H2 K�iû`B2H /2b T�HHB�- BH /Bbb2`i2
bm` H� p�H2m` KQ`�H2 /2b ?�#Bib TQ`iûb T�` H2b �b+ĕi2b 2M T`2M�Mi �TTmB bm` /2b
T�bb�;2b +?QBbBb /2 H� "B#H2X S�` +2 #B�Bb- S�mHBM KQMi`2 MQM b2mH2K2Mi bQM
7Q`i �ii�+?2K2Mi �mt T`BM+BT2b /ǶmM 2t2`+B+2 `�/B+�H /2 HǶ�b+ĕb2- K�Bb �/`2bb2
mM2 +`BiB[m2 BKTHB+Bi2 ¨ bQM �M+B2M �KB [mB M2 7�Bb�Bi T�b T`2mp2 /ǶmM2 �`/2m`
+QKT�`�#H2X AH HmB 2MpQB2 Mû�MKQBMb H� T`2biB;B2mb2 imMB[m2 /2 JûH�MB2- [mB
iûKQB;M2 /2 H� `2+QMM�Bbb�M+2 /2 H� b�BMi2 2Mp2`b HǶû+`Bp�BM ;�mHQBb 2i [mB
HmB �TTQ`i2 H� #ûMû/B+iBQM /2 +2ii2 /2`MBĕ`2X 1M}M- +2b û+?�M;2b K�`[m2Mi H2
`2pB`2K2Mi /�Mb H� +QKKmMB+�iBQM 2Mi`2 S�mHBM /2 LQH2 2i amHTB+2 aûpĕ`2-
[mB b+2HH�B2Mi H2m` `û+QM+BHB�iBQM T�` HǶû+?�M;2 /2 +�/2�mtX

G2b 2MpQBb /2 pāi2K2Mib B/2MiB}ûb +?2x H2b KQBM2b /m KQmp2K2Mi �b+û@
iB[m2- Cû`ƬK2 2i S�mHBM /2 LQH2- ¨ H� }M /m Ao bBĕ+H2- +QMM�Bbb2Mi /2b T�@
`�HHĕH2b /�Mb H2b +Q``2bTQM/�M+2b /m +H2`;û Q++B/2Mi�H �mt o 2i oA bBĕ+H2bX
G2b ûpā[m2b aB/QBM2 �TQHHBM�B`2 2i :`û;QB`2 H2 :`�M/- 2i H2 /B�+`2 KBH�M�Bb
1MMQ/2- bQMi H2b ûK2ii2m`b 2i H2b /2biBM�i�B`2b /Ƕ?�#Bib KQM�+�mtX Zm2HH2b
bQMi /QM+ H2b +B`+QMbi�M+2b 2i H2b KQiB7b /2 +2b 2MpQBb \ lM2 T`2KBĕ`2 H2ii`2
BMiû`2bb�Mi2 /�i2 /m /2mtBĕK2 iB2`b /m o bBĕ+H2 2i T`QpB2Mi /2 H� THmK2 /2
HǶûpā[m2 /2 *H2`KQMi- aB/QBM2 �TQHHBM�B`2 ,

Ŀ hm 7�Bb- BM+QKT�`�#H2 T�i`QM /m *?`Bbi- mM2 +?Qb2 ¨ H� 7QBb
/B;M2 /2 iQM �z2+iBQM 2i /2 iQM +�`�+iĕ`2- 2M +?2`+?�Mi ¨ �/Qm+B`
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T�` mM2 H2ii`2 /2 +QMbQH�iBQM H2b bQm+Bb /ǶmM �KB 2tBHûX 1i TH�Bb2
�m +B2H [m2 im i2 bQmpB2MM2b iQmDQm`b �bb2x /2 KQB TQm` #`Bb2`
T�` iQM BMi2`+2bbBQM- +QKK2 im �HHĕ;2b T�` i2b 2t?Q`i�iBQMb- +2ii2
+?�ŗM2 KāK2 /ǶBM[mBûim/2b [mB bǶ2bi 7Q`;û2 bQmb H2 TQB/b /2 KQM
�M;QBbb2X SQm` H2 `2bi2- D2 T2Mb2 [m2 i2b �z`�M+?Bb bQMi bm` H�
pQB2 /m `2iQm`- �T`ĕb �pQB` /û#`QmBHHû H2b �z�B`2b /QMi im H2b �p�Bb
+?�`;ûb c BH 2bi +2`i�BM [mǶBHb QMi K2Mû H� +?Qb2 ¨ bQM i2`K2 �p2+
mM2 i2HH2 /BHB;2M+2 [mǶBHb MǶQMi KāK2 T�b 2m #2bQBM /Ƕāi`2 �B/ûbX
C2 iǶ�B 2MpQvû T�` H2m`b bQBMb mM +�Tm+?QM /2 MmBi- TQm` [m2 im
TmBbb2b 2M +Qmp`B`- +QKK2 BH +QMpB2Mi- T2M/�Mi H� T`Bĕ`2 Qm H2
`2TQb- i2b K2K#`2b ûTmBbûb T�` H2b D2ȿM2b- #B2M [mǶBH M2 bQBi ;mĕ`2
¨ T`QTQb /Ƕ2MpQv2` mM pāi2K2Mi /2 H�BM2 [m�M/ HǶ?Bp2` 2bi }MB 2i
[m2 H� b�BbQM /Ƕûiû �TT`Q+?2X ŀ

*?�`BQ#�m/mb ûi�Bi HǶ�##û /ǶmM KQM�biĕ`2 MQM T`û+Bbû [mB �p�Bi /ûTā@
+?û b2b �z`�M+?Bb TQm` 7�B`2 T�`p2MB` mM K2bb�;2 /2 +QMbQH�iBQM ¨ aB/QBM2
�TQHHBM�B`2X *2 /2`MB2` �p�Bi ûiû 2tBHû T�` H2 `QB /2b qBbB;Qi?b- 1m`B+- bmBi2
¨ H� `ûbBbi�M+2 [mǶBH �p�Bi HQM;i2KTb K2Mû2 /�Mb H� /û72Mb2 /2 *H2`KQMi- 2i
bûDQm`M�Bi /2TmBb ¨ GBpB�- T`ĕb /2 *�`+�bbQMM2X AH b2 TQm``�Bi [mǶ�m KQK2Mi
/2 HǶ2MpQB /2 +2ii2 H2ii`2- �m T`BMi2KTb 9de- aB/QBM2 b2 bQBi /ûD¨ i`Qmpû ¨
"Q`/2�mtX a�Hmû +QKK2 Ŀ BM+QKT�`�#H2 T�i`QM /m *?`Bbi ŀ- HǶ�##û *?�`BQ@
#�m/mb 2bi H2 /2biBM�i�B`2 /ǶmM2 H2ii`2 /2 `2K2`+B2K2Mi- �++QKT�;Mû2 /ǶmM
+m+mHHmb- mM HQM; +�Tm+?QM 2M H�BM2 `2+Qmp`�Mi H� iāi2 2i H2b ûT�mH2bX aB/QBM2
�TQHHBM�B`2 i2M�Bi pBbB#H2K2Mi ¨ `2K2`+B2` +2i �KB+mb TQm` bQM bQmiB2M- MQM
b2mH2K2Mi T�` mM2 H2ii`2 K�Bb 2M H2 ;`�iB}�Mi 2M bmb /ǶmM +�/2�m [mB +Q``2b@
TQM/�Bi ¨ bQM KQ/2 /2 pB2X 1M 2z2i- +QKK2 aB/QBM2 H2 T`û+Bb2- H2 +�Tm+?QM
ûi�Bi /2biBMû ¨ +Qmp`B` /2 MmBi- T2M/�Mi H� T`Bĕ`2 Qm H2 `2TQb- H2b K2K#`2b
/m KQBM2 Ŀ ûTmBbûb T�` H2 D2ȿM2 ŀ- KāK2 bB +2i ?�#Bi- +QKK2 BH HǶ�pQm2- M2
+QMp2M�Bi T�b iQmi ¨ 7�Bi �mt +?�H2m`b /2 H� b�BbQM 2biBp�H2X

S*"1 9 1p2`b+?Q`
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.�Mb /2b +B`+QMbi�M+2b KQBMb /`�K�iB[m2b- H2 /B�+`2 KBH�M�Bb 1MMQ/2 2bi
�mbbB H2 /2biBM�i�B`2 /ǶmM K�Mi2�m ¨ +�Tm+?2 U+m+mHH�VX �m /û#mi /m oA
bBĕ+H2- BH 2MpQB2 mM2 H2ii`2 /2 `2K2`+B2K2Mi TQm` +2 +�/2�m [m2 b� T�`2Mi2
�TQ/2KB�- [mB ?�#Bi�Bi /�Mb mM2 `û;BQM HQBMi�BM2 - HmB �p�Bi 7�Bi T�`p2MB`X
hQmi /Ƕ�#Q`/- BH BMbBbi2 bm` H2 7�Bi [mǶBH MǶ2bi T�b /B;M2 /2 `2+2pQB` mM i2H
T`ûb2MiX �#QHBbb�Mi bvK#QHB[m2K2Mi H� /Bbi�M+2 [mB bûT�`�Bi H2b +Q``2bTQM@
/�Mi HǶmM /2 HǶ�mi`2- H2 K�Mi2�m �TTQ`i2 mM bQmiB2M K�iû`B2H 2i mM K2bb�;2
/Ƕ?mKBHBiû- /QMi 1MMQ/2 T2mi b2 Ŀ `2pāiB` ŀX lM KQiB7 i`�/BiBQMM2H U�#QHB` H�
/Bbi�M+2 [mB bûT�`2 /2mt �KBbV 2bi +QMDm;mû B+B ¨ mM KQiB7 +?`ûiB2M UK2bb�;2
/2 7QBVX GǶ�TT2H�Mi b�M+iBbbBK�- 1MMQ/2 bQHHB+Bi2 �HQ`b H2b T`Bĕ`2b /Ƕ�TQ/2KB�
2i H� T`2bb2 /2 HmB 2MpQv2` /2mt �mi`2b pāi2K2Mib , /2b `�+�M2b 2i mM2 H�BM2 /2
+QmH2m` `Qm;2 Qm 7�mp2 UĿ H�2M�K 2i `�+�M�b +mBmb mQb mQHm2`BiBb +QHQ`Bb `m@
#2B �mi 7mb+B ŀV- [m2 b�Mb /Qmi2 2HH2 HmB �p�Bi T`QKBbX Zm2HH2 BMbTB`�iBQM �p�Bi
/QM+ TQmbbû �TQ/2KB� ¨ +?QBbB` +2b pāi2K2Mib \ G� +�Tm+?2- H� `�+�M2 2i
H2 K�Mi2�m /2 H�BM2 +QMbiBim�B2Mi H2b �ii`B#mib /m KQBM2X �TQ/2KB� ûi�Bi@2HH2
2M +QMi�+i �p2+ H2 KBHB2m KQM�biB[m2 Qm bǶûi�Bi@2HH2 `�ii�+?û2 ¨ mM2 +QK@
KmM�miû- mM2 BM7Q`K�iBQM [mǶ2HH2 �p�Bi pQmHm +QKKmMB[m2` ¨ 1MMQ/2 \ "B2M
[m2 bû/mBb�Mi2- +2ii2 ?vTQi?ĕb2 /QBi āi`2 `2D2iû2 7�mi2 /2 H� K2MiBQM /2 +2
KQiB7 /�Mb H� H2ii`2 /2 `2K2`+B2K2Mi /Ƕ1MMQ/2X aB +2H� �p�Bi ûiû H2 +�b- +2
/2`MB2` HǶ�m`�Bi MQiû- 2i KāK2 7ûHB+Biû b� T�`2Mi2 TQm` bQM +?QBt /2 pB2X .2
THmb- HǶĿ ?�#Bi KQM�+�H ŀ mMB7Q`K2 [m2 +?�[m2 K2K#`2 ûi�Bi Q#HB;û /2 TQ`i2`-
2bi mM2 BMp2MiBQM #B2M THmb i�`/Bp2X G2 KQiB7 /2 HǶ2MpQB b2K#H2 2z2+iBp2K2Mi
�pQB` ûiû THmb �MQ/BM , �TQ/2KB� �p�Bi pBbB#H2K2Mi +?2`+?û ¨ 2Mi`2i2MB` H2
+QMi�+i �p2+ 1MMQ/2 2M Ai�HB2 T�` mM bQmiB2M K�iû`B2H 2i bTB`Bim2HX

SHmb /ǶmM bBĕ+H2 �T`ĕb H2b 2MpQBb /2 pāi2K2Mib `2H2pûb /�Mb H2b +Q``2b@
TQM/�M+2b /2b �b+ĕi2b Cû`ƬK2 2i S�mHBM- H2b Ŀ Kû/B�b /m KQM�+?BbK2 ŀ b2

SA*
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`2i`Qmp2Mi /�Mb H2b H2ii`2b /2 +H2`+b bû+mHB2`bX GǶ?�#Bi KQM�+�H- bQmb 7Q`K2 /2
+�Tm+?QM Qm /2 K�Mi2�m- b2K#H2 �pQB` ûiû mM +�/2�m iQmi ¨ 7�Bi T2`iBM2Mi
TQm` bǶ�/`2bb2` ¨ mM +H2`+- 2tT`BK2` mM2 �z2+iBQM T�`iB+mHBĕ`2 2i �TTQ`i2` mM
bQmiB2M K�iû`B2H b�Mb ;HBbb2` /�Mb HǶ2t+ĕbX AH 2bi BMiû`2bb�Mi /2 MQi2` [m2 H2b
ûTBbiQHB2`b `2H2pûb B+B MǶ2KT`mMi�B2Mi THmb �mt `2;Bbi`2b /2 H� Kûi�T?Q`2 2i
/2 HǶ�HHû;Q`B2 TQm` BMi2`T`ûi2` H2b +�/2�mt /2 pāi2K2MibX G2m`b +Qm`i2b MQi2b
bm;;ĕ`2Mi KāK2 [mǶBH bǶ�;Bbb�Bi /2 Kû/B�b ?�#Bim2Hb [mB MǶ�p�B2Mi THmb #2bQBM
/Ƕāi`2 +QKK2MiûbX G� +QMiBMmBiû /2b 2MpQBb /2 pāi2K2Mib b2K#H2 #B2M bǶ2t@
THB[m2` T�` H2m` T2`iBM2M+2 2i- T�` +?�M+2- mM2 /2`MBĕ`2 bû`B2 /2 K2MiBQMb �
ûiû i`�MbKBb2 /�Mb H� +Q``2bTQM/�M+2 /2 :`û;QB`2 H2 :`�M/X

:`û;QB`2 H2 :`�M/- ûpā[m2 /2 _QK2 /2 8Ny ¨ ey9- ûi�Bi `2biû i`ĕb T`Q+?2
/m KBHB2m KQM�+�H T2M/�Mi bQM ûTBb+QT�i 2i /û72M/�Bi mM KQ/2 /2 pB2 �b+û@
iB[m2 /�Mb H2 +H2`;û bû+mHB2`- mM2 �iiBim/2 [mB bǶ2tTHB[m2 T`BM+BT�H2K2Mi T�`
b2b T`QT`2b +QMpB+iBQMbX 1M 2z2i- �T`ĕb HǶ2t2`+B+2 /Ƕ�m KQBMb mM2 +?�`;2 /�Mb
HǶ�/KBMBbi`�iBQM m`#�BM2 - :`û;QB`2 �p�Bi [mBiiû b2b 7QM+iBQMb Tm#HB[m2b TQm`
/2p2MB` KQBM2X GǶ?û`Bi�;2 T�`2Mi�H HmB T2`K2i /2 `û�HBb2` bQM B/û�H /2 pB2 KQ@
M�biB[m2 2i BH BMbi�HH2- ¨ +Ƭiû /ǶmM +2`i�BM MQK#`2 /2 +QKKmM�miûb 2M aB+BH2-
mM KQM�biĕ`2 +Bi�/BM- pQmû ¨ b�BMi �M/`û- /�Mb H� K�BbQM 7�KBHB�H2 �m +HBmmb
b+�m`B bm` H� +QHHBM2 /m *�2HBmb- /�Mb H2[m2H BH b2 `2iB`2X JāK2 bB H� `2i`�Bi2
KQM�biB[m2 M2 /m`2 [m2 [m2H[m2b �MMû2b- HǶûpā[m2 :`û;QB`2 `2bi2 �ii�+?û ¨
mM KQ/2 /2 pB2 ;mB/û T�` H2b T`û+2Ti2b �b+ûiB[m2b- +2 [mB b2 `2~ĕi2 /�Mb HǶ2M@
b2K#H2 /2 bQM ƾmp`2 HBiiû`�B`2- 2i iQmi T�`iB+mHBĕ`2K2Mi /�Mb b2b H2ii`2bX

1r�H/ � >�`iK�MM JBM�`/ � _2v/2HH2i J�`ivM
J�`Fmb C2M�H
"�mix JȽHH2`

:mB/Q#�H/B
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S2M/�Mi bQM ûTBb+QT�i- :`û;QB`2 +Q``2bTQM/�Bi �p2+ MQK#`2 /2 KQBM2b- /2b
�+QHvi2b /Ƕ�Mi�M +QKK2 /2b T2`bQMM�;2b `û+2KK2Mi 2Mi`ûb 2M +QMi�+i �p2+
HmB- /QMi +2`i�BMb T`BpBHû;Bûb QMi ûiû H2b /2biBM�i�B`2b /2 +�/2�mtX

lM2 T`2KBĕ`2 H2ii`2 2bi �/`2bbû2 2M 8NN �m b2`mmb /2B a2+mM/BMmb- pBp�Mi
2M `2+Hmb /�Mb mM2 `û;BQM MQ`/B[m2 T`ĕb /2b iQK#2�mt /2b b�BMib K�`iv`bX
:`û;QB`2 HmB 7�Bi T�`p2MB` /2b 2bb2M+2b T�`7mKû2b U�HQĕb- 2M+2Mb- biv`�t 2i
#�mK2 V ¨ Qz`B` �mt K�`iv`b- /2mt HBp`2b /Ƕ?QKûHB2b 2i mM pāi2K2Mi Um2b@
iBK2MimKV TQm` H2 T`Qiû;2` /m 7`QB/X 1M D�MpB2` ey9- HǶûpā[m2 o2M�MiBmb
/2 Sû`Qmb2 2bi bQHHB+Biû TQm` p2MB` 2M �B/2 ¨ 1++H2bBmb /2 *HmbBmK [mB- M2
TQbbû/�Mi T�b KāK2 mM K�Mi2�m- bQmz`�Bi /2b `B;m2m`b /2 HǶ?Bp2`X :`û;QB`2
2t?Q`i2 o2M�MiBmb ¨ 2MpQv2` �m THmb pBi2 mM K�Mi2�m /2 H�BM2 U�KT?BK�HHmKV
�m +QHHĕ;m2 K�H�/2 2i HǶBMpBi2 ¨ HmB 7�B`2 b�pQB` bǶBH � #B2M `2KTHB b� KBbbBQMX

:`û;QB`2 T`āi�Bi MQM b2mH2K2Mi K�BM@7Q`i2 ¨ b2b +QHHĕ;m2b Bi�HB2Mb- K�Bb
bQmi2M�Bi û;�H2K2Mi /2b KQM�biĕ`2b BMbi�HHûb �m HQBMX .2mt H2ii`2b �/`2bbû2b
`2bT2+iBp2K2Mi �m KQBM2 S�HH�/Bmb 2i ¨ HǶ�##û C2�M iûKQB;M2Mi /2 HǶ�bbBb@
i�M+2 [m2 H2 bBĕ;2 ûTBb+QT�H `QK�BM �TTQ`i�Bi �m KQM�biĕ`2 b�BMi2 *�i?2`BM2

Cm/B+
_�TBb�`/�
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�m JQMi aBM�śX S�HH�/Bmb 2bi H2 /2biBM�i�B`2 /ǶmM2 H2ii`2 �KB+�H2 2i /ǶmM
+�/2�m T2`bQMM2H- mM K�Mi2�m ¨ +�Tm+?2 U+m+mHHmbV 2i mM2 imMB[m2 UimMB+�V
[mB HmB �TTQ`i2Mi H� #ûMû/B+iBQM /2 HǶ�TƬi`2 SB2``2X AH MǶ2bi T�b BKT`Q#�#H2
[m2 :`û;QB`2 �Bi #B2M +QMMm +2 KQBM2 - /m KQBMb BH M2 b2K#H2 T�b bǶ�/`2bb2`
¨ mM BM+QMMmX G� /2mtBĕK2 H2ii`2- TQ`iû2 �m aBM�ś T�` H� KāK2 Q++�bBQM-
K2MiBQMM2 mM BKTQ`i�Mi 2MpQB /2 K�iû`B2H /2biBMû ¨ HǶ?QbTB+2 /m KQM�biĕ`2
U?B2`Q+?QKBmK VX S�` HǶBMi2`Kû/B�B`2 /2 aBKTHB+Bmb- H2 KQBM2 b2K#H2@i@BH `2b@
TQMb�#H2 /2 H� ;2biBQM /2 HǶûi�#HBbb2K2Mi- :`û;QB`2 �p�Bi �TT`Bb H2 K�M[m2
+`B�Mi /Ƕû[mBT2K2Mi /QMi HǶ?QbTB+2 bQmz`�BiX AH 7�Bi �+?2KBM2` [mBMx2 K�M@
i2�mt /2 H�BM2 UH�2M�2V- i`2Mi2 +Qmp2`im`2b U`�+�M�bV 2i [mBMx2 HBib- 2i 2MpQB2
2M bmb /2 HǶ�`;2Mi TQm` �+?2i2` /2b K�i2H�b U+mH+Bi�V 2i Q`;�MBb2` H2m` i`�Mb@
TQ`iX G� H2ii`2 b2 +HƬi bm` mM2 `2+QKK�M/�iBQM 7�Bi2 ¨ C2�M /2 M2 T�b b2 b2MiB`
Qz2Mbû T�` HǶ�B/2 [m2 HmB �TTQ`i2 HǶú;HBb2 /2 _QK2 2i /2 7�B`2 #QM mb�;2 /m
K�iû`B2HX PM � #B2M HǶBKT`2bbBQM [m2 :`û;QB`2 `ûTQM/ B+B ¨ mM2 /2K�M/2 /2
aBKTHB+Bmb UQm /2 S�HH�/Bmb \V- �HQ`b [m2 HǶ�##û C2�M- mM BM+QMMm- MǶûi�Bi T�b
7Q`+ûK2Mi 7�pQ`�#H2 ¨ mM2 i2HH2 �B/2 p2Mm2 /ǶQmi`2@K2`X AH MǶûi�Bi TQm`i�Mi
T�b BM?�#Bim2H- +QKK2 QM T2mi H2 pQB` +?2x Cû`ƬK2 - TQm` H2b KQBM2b Qm
H2b +QKKmM�miûb KQM�biB[m2b- MǶ�v�Mi [m2 i`ĕb T2m /2 `2p2Mmb T`QT`2b- /2
/2K�M/2` 2i /Ƕ�++2Ti2` H2 bQmiB2M �++Q`/û T�` H2b �miQ`Biûb 2++HûbB�biB[m2b Qm
H2b T2`bQMM�;2b 7Q`imMûbX S�` +QMi`2- [mǶmM ûpā[m2 Bi�HB2M M2 TmBbb2 bm#p2MB`
¨ b2b #2bQBMb [mQiB/B2Mb +QKK2 +Ƕ2bi H2 +�b /Ƕ1++H2bBmb /2 *HmbBmK- b2K#H2
#B2M āi`2 bBim�iBQM �ivTB[m2- `�`2K2Mi �ii2biû2- 2i [mB iûKQB;M2 /�Mb mM2
+2`i�BM2 K2bm`2 /2b /B{+mHiûb /2 `�pBi�BHH2K2Mi [m2 H2 +H2`;û Bi�HB2M TQmp�Bi
`2M+QMi`2` ¨ H� }M /m oA bBĕ+H2X

J�`ivM

J�`ivM
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SQm` }MB`- /Ƕ�mi`2b H2ii`2b K2MiBQMM2Mi /2b 2MpQBb /2 pāi2K2Mib /�Mb mM
+�/`2 THmb +QMp2MiBQMM2HX G2 T�i`B�`+?2 /Ƕ�H2t�M/`B2- HǶûpā[m2 1mHQ;Bmb- mM
�KB BMiBK2 /2 :`û;QB`2 - 2bi H2 /2biBM�i�B`2 /2 bBt T2iBib K�Mi2�mt UT�HHB�V
/Ƕ�[mBi�BM2 2i /2 /2mt /`�Tb UQ`�`B�VX *Ƕ2bi HǶ�KQm` [mB �p�Bi BMbTB`û ¨
:`û;QB`2 HǶB/û2 /ǶQz`B` /2 i2Hb +�/2�mt- [mB /2p�B2Mi �TTQ`i2` ¨ 1mHQ;Bmb H�
#ûMû/B+iBQM /2 b�BMi SB2``2X �mi`2 T�`i- H2 +QK2b L�`bĕb - mM ?QKK2 /2
+QM}�M+2 /2 :`û;QB`2 ¨ *QMbi�MiBMQTH2- 2bi HǶBMi2`Kû/B�B`2 /ǶmM 2MpQB /2
+�/2�mt ¨ /2b T2`bQMM�;2b /2 ?�mi `�M;X GǶûpā[m2 2t?Q`i2 L�`bĕb ¨ i`�Mb@
K2ii`2 /2b b�Hmi�iBQMb ¨ b2b +QMM�Bbb�M+2b ¨ H� +Qm`- MQi�KK2Mi ¨ :Q`/B�-
TQm` H�[m2HH2 BH �DQmi2 mM KQi T2`bQMM2H- 2i h?2Q+iBbi�- H2b bƾm`b /2 HǶ2KT2@
`2m` J�m`B+2- 2i H2m`b K�`Bb `2bT2+iB7b- J�`BMmb 2i *?`BbiQ/Q`mbX *Ƕ2bi ¨ +2b
/2`MB2`b [m2 :`û;QB`2 Qz`2 /2mt +?2KBb2b U+�KBbB�V 2i [m�i`2 /`�Tb UQ`�`B�V
�p2+ H� #ûMû/B+iBQM /2 HǶ�TƬi`2X *2ii2 7Q`KmH2 /2 #ûMû/B+iBQM �++QKT�;M�Mi

q2+Fr2`i?- a+?`2MF � w�@
M2HH�

q2+Fr2`i?- a+?`2MF � w�M2HH�
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mM +�/2�m /2pB2Mi mM i`�Bi +�`�+iû`BbiB[m2 /2b H2ii`2b /2 :`û;QB`2X GǶûpā[m2
b2 `2i`Qmp2 �BMbB /�Mb H� +QMiBMmBiû /2 S�mHBM /2 LQH2- [mB �p�Bi Qz2`i H�
imMB[m2 /2 JûH�MB2 ¨ amHTB+2 aûpĕ`2- 2M HmB 2MpQv�Mi MQM b2mH2K2Mi HǶ?�#Bi
K�Bb �mbbB iQmi H2 +?�`BbK2 /2 H� b�BMi2X

§ mM2 b2mH2 `2T`Bb2- :`û;QB`2 � ûiû HmB@KāK2 H2 /2biBM�i�B`2 /ǶmM +�/2�m
p2biBK2Mi�B`2X § HǶûiû eyR- /2mt D2mM2b �`BbiQ+`�i2b- �MiQMB� 2i "�`#�`�- HmB
7QMi T�`p2MB` /2mt K�Mi2�mt Qm +Qmp2`im`2b U`�+�M�bV iBbbûb /2 H2m`b K�BMb
TQm` H2b[m2Hb :`û;QB`2 H2b `2K2`+B2 +?�H2m`2mb2K2MiX �MiQMB� 2i "�`#�`�
ûi�B2Mi H2b }HH2b /ǶAi�HB+� 2i /m T�i`B+Bmb o2M�MiBmb- mM ;`�M/ T`QT`Bûi�B`2 i2`@
`B2M ûi�#HB ¨ av`�+mb2 [mB 2Mi`2i2M�Bi /Ƕ2t+2HH2Mib +QMi�+ib /�Mb H2b KBHB2mt
/B`B;2�MibX 1M K�mp�Bb2 b�Miû /2TmBb 8NN- o2M�MiBmb �p�Bi /2K�M/û ¨ :`û@
;QB`2 /2 p2BHH2` �mt BMiû`āib /2 b2b 2M7�Mib �T`ĕb b� KQ`i TQm` T`ûb2`p2`
H2m` ?û`Bi�;2 7�+2 �m }b+X lM2 T`2KBĕ`2 H2ii`2 /2 +QMbQH�iBQM ûi�Bi T�`p2Mm2
�mt D2mM2b }HH2b T2m /2 i2KTb �p�Mi H2 /û+ĕb /m Tĕ`2 2i H2m` �bbm`�Bi �B/2
2i bQmiB2MX .�Mb H� b2+QM/2 KBbbBp2 2MpQvû2 [m2H[m2b KQBb THmb i�`/ -
�MiQMB� 2i "�`#�`� ûi�B2Mi /ûD¨ 2M `Qmi2 p2`b _QK2X :`û;QB`2 +QM}`K2 �pQB`
`2+QKK�M/û H2m` +�mb2 ¨ C2�M /2 av`�+mb2 2i ¨ bQM /û72Mb2m` _QK�Mmb- mM
�;2Mi ûTBb+QT�H 2M aB+BH2X G2 iQM /2 H� H2ii`2 2bi THmb DQpB�H Ĝ :`û;QB`2 b2 T2`@

J�`ivM

SH`2 j
SH`2 j

SH`2 j



kRk

K2i KāK2 /2 TH�Bb�Mi2` �p2+ H2b Q`T?2HBM2b Ĝ 2i BH b2K#H2 #B2M [m2 HǶûpā[m2 �
ûiû 2M K2bm`2 /2 `2KTHB` H� T`QK2bb2 7�Bi2 �m Tĕ`2X AH MǶ2bi T�b ûiQMM�Mi /2
pQB` �HQ`b H2b D2mM2b �`BbiQ+`�i2b Qz`B` /2b pāi2K2Mib iBbbûb /2 H2m`b T`QT`2b
K�BMbX G2 iBbb�;2 ûi�Bi 2M 2z2i mM2 �+iBpBiû ?�#Bim2HH2 TQm` /2b }HH2b /2 H2m`
`�M; 2i H� `�+�M2 ûi�Bi #B2M mM +�/2�m �TT`QT`Bû TQm` bQmH�;2` H2b K�mt /m
pB2BH ûpā[m2X *2ii2 T2iBi2 �ii2MiBQM �MMQMÏ�Mi H2m` p2Mm2 T`Q+?�BM2 ¨ _QK2-
iûKQB;M�Bi /2 HǶ�z2+iBQM 2i /2 H� `2+QMM�Bbb�M+2 /Ƕ�MiQMB� 2i "�`#�`� TQm`
H� T`Qi2+iBQM [mB H2m` �p�Bi ûiû �++Q`/û2X

*2 MǶ2bi T�b TQm` `B2M [m2 :`û;QB`2 H2 :`�M/ 2bi bQmp2Mi T`ûb2Miû +QKK2
H2 /2`MB2` Ŀ T�T2 ŀ /2 HǶ�MiB[mBiûX a� +Q``2bTQM/�M+2 �TT�`�ŗi +QKK2 mM
BMbi�Mi�Mû /2b /2`MBĕ`2b �MMû2b /m oA bBĕ+H2 2i KQMi`2 +QKK2Mi H2 +?`Bb@
iB�MBbK2 2bi 2Mi`û 2M bvK#BQb2 �p2+ H� i`�/BiBQM �MiB[m2 /�Mb H2b T`�iB[m2b
bQ+B�H2b /2b ûHBi2bX �BMbB- :`û;QB`2 Qz`�Bi iQmi M�im`2HH2K2Mi /2b T`ûb2Mib ¨
b2b �KBb TQm` 2tT`BK2` bQM �z2+iBQM- i`�MbK2ii`2 b2b b�Hmi�iBQMb 2i 2Mi`2@
i2MB` /2b `2H�iBQMb- 2M 2KT`mMi�Mi �m `2;Bbi`2 /2b Kû/B�b i`�/BiBQMM2Hb [mǶBH
+QMDm;m�Bi �BbûK2Mi �p2+ H2b ûHûK2Mib /2 H� +mHim`2 +?`ûiB2MM2X �mt v2mt /ǶmM
T`QKQi2m` /2 H� pB2 KQM�biB[m2- mM 2MpQB /2 pāi2K2Mi ;�;M�Bi 2M T2`iBM2M+2
7�+2 ¨ mM2 MQm``Bim`2 Hmtm2mb2 Qm mM #BDQm T`û+B2mt- 2i ûi�Bi 2M K2bm`2 /2
pû?B+mH2` H2b B/û2b /Ƕ?mKBHBiû 2i /Ƕ�mbiû`Biû- +?ĕ`2b ¨ :`û;QB`2X

G2b i2KTb 7Q`ib /m KQM�+?BbK2 ¨ H� }M /m Ao bBĕ+H2 QMi pm HǶûK2`;2M+2
/2 Kû/B�b �/�Tiûb �m KQM/2 KQM�+�H 2i �mt +QMpB+iBQMb `�/B+�H2b /2b �b@
+ĕi2bX hQmi 2M `2bi�Mi �M+`û2 /�Mb H2b T`�iB[m2b /2 bQ+B�#BHBiû i`�/BiBQMM2HH2b-
H� +QKKmMB+�iBQM bǶ2bi KQ/B}û2 bm`iQmi �m MBp2�m /2 H� KQ/�HBiû /m K2bb�;2
2i /2 H� M�im`2 /2b Q#D2ib i`�MbKBbX am` H2 KQ/ĕH2 /2b 2MpQBb �HBK2Mi�B`2b /2
HǶ�`BbiQ+`�iB2 T�ś2MM2- H2 +QMp2`iB S�mHBM /2 LQH2 2tTHQBi�Bi H� bvK#QHB[m2 /m
T�BM #ûMBi TQm` /Bzmb2` bQM B/û�H /2 H� pB2 +?`ûiB2MM2 2i ;�;M2` /2b T�`iBb�Mb
¨ b� +�mb2X .�Mb H� +Q``2bTQM/�M+2 /m KQBM2 Cû`ƬK2- /2b +�/2�mt /2 M�im`2
p�`B�#H2 QMi ûiû B/2MiB}ûb 2i- THmb BKTQ`i�Mi2b- [m2 H2b Q#D2ib 2mt@KāK2b-
ûi�B2Mi H2b BMi2`T`ûi�iBQMb �HHû;Q`B[m2b [m2 H2b +Q``2bTQM/�Mib b2 T`QTQb�B2Mi
Kmim2HH2K2MiX G2 KQiB7 T`BM+BT�H b2K#H2 �pQB` ûiû H� /ûKQMbi`�iBQM /ǶmMB@
iû p2`b HǶBMiû`B2m` U�m b2BM /2 H� +QKKmM�miûV 2i p2`b HǶ2tiû`B2m` U2Mp2`b
H� +`BiB[m2 T�ś2MM2 2i +?`ûiB2MM2 KQ/û`û2VX G2b pāi2K2Mib 7Q`K2Mi H� b2mH2
+�iû;Q`B2 /ǶQ#D2ib b�BbBbb�#H2b bm` HǶ2Mb2K#H2 /2 H� Tû`BQ/2- +2 [mB bǶ2tTHB[m2
T`BM+BT�H2K2Mi T�` H2m` T2`iBM2M+2 /�Mb H2 +QMi2ti2 +?`ûiB2MX _2~2i /m bi�imi
bQ+B�H- mM ?�#Bi bBKTH2 pû?B+mH�Bi HǶ?mKBHBiû 2i HǶ�mbiû`Biû- /2b T`BM+BT2b +?2`b
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¨ HǶ�b+ĕi2- +QKKmMB[m�Bi mM K2bb�;2 /2 7QB [mB T`2M�Bi �TTmB bm` mM T�bb�;2
/2 H� "B#H2 Qm 2M+Q`2 iûKQB;M�Bi HǶ�z2+iBQM ¨ mM 7�KBHB2`- H� `2+QMM�Bbb�M+2
¨ mM �KB Qm HǶ�bbBbi�M+2 ¨ mM +QKT�i`BQi2 THmb /ûKmMBX aQmp2Mi- H2 pāi2K2Mi
+QMbiBim�Bi mM +�/2�m ¨ KB@+?2KBM 2Mi`2 mM2 �ii2MiBQM �KB+�H2 2i mM bQmiB2M
Mû+2bb�B`2 ¨ mM +Q``2bTQM/�Mi /�Mb H2 #2bQBMX �mbbB TQmp�Bi@BH i`�MbK2ii`2
H2b [m�HBiûb 2i H2 +?�`BbK2 /ǶmM p2`im2mt T2`bQMM�;2- [mB T�`i�;2�Bi �HQ`b bQM
TQmpQB` �p2+ H2 /2biBM�i�B`2X
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.�Mb H2 KQM/2 �MiB[m2- HǶBHH2ii`BbK2 ûi�Bi H� MQ`K2 2i b�pQB` HB`2 2i û+`B`2
ûi�Bi H2 T`BpBHĕ;2 /ǶmM2 KBMQ`BiûX AH MǶ2tBbi�Bi T�b /2 bvbiĕK2 û/m+�iB7 2M
i�Mi [m2 i2H- KāK2 bB mM2 pBbBQM `QK�MiB[m2 2i �M�+?`QMB[m2 /2 HǶû+QH2 �M@
iB[m2 Ŀ TQm` iQmb ŀ T2`bBbi2 2M+Q`2 /�Mb +2`i�BM2b `2T`ûb2Mi�iBQMb �+im2HH2bX
G2b bi`m+im`2b 2M TH�+2 MǶûi�B2Mi T�b +�T�#H2b /Ƕ�bbm`2` mM2 �HT?�#ûiBb�iBQM
/2 K�bb2 2i MǶ�p�B2Mi D�K�Bb T`ûi2M/m ¨ +2H�X G2b 2M7�Mib [mB �p�B2Mi 2m
HǶQ++�bBQM /2 bmBp`2 [m2H[m2b �MMû2b H2 +Qm`b ûHûK2Mi�B`2 UHm/mb HBii2`�`BmbV
/2p�B2Mi /BbTQb2` iQmi �m THmb /ǶmM2 7Q`K�iBQM `m/BK2Mi�B`2 2M H2+im`2 2i
2M û+`Bim`2X a2mH2 mM2 7�B#H2 T�`i �++û/�Bi ¨ HǶ2Mb2B;M2K2Mi bmTû`B2m` +?2x H2
;`�KK�B`B2M Ub+?QH� ;`�KK�iB+BV 2i H2 `?ûi2m` Ub+?QH� `?2iQ`BbVX G2 MQK#`2
/2 T2`bQMM2b +�T�#H2b /2 HB`2 mM i2ti2 HBiiû`�B`2 ûi�Bi /QM+ � 7Q`iBQ`B HBKBiû-
+QKK2 H2 +QM}`K2 T�` �BHH2m`b H� T2`K�M2M+2 /ǶmM2 7Q`i2 i`�/BiBQM Q`�H2 iQmi
�m HQM; /2 HǶ�MiB[mBiûX G2b H2+i2m`b TQi2MiB2Hb /ǶmM HBp`2 ûi�B2Mi +QMbiBimûb

>�``Bb
>�``Bb

>�``Bb :�K#H2 .Q`iKmM/
E2MM2v "QrK�M qQQH7

oƴbbBM; >�BM2b@1Bix2M
.Q`iKmM/ :2K2BM?�`/i

J�``Qm
S�HHB2` S�v2M
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T�` H2 +2`+H2 `2bi`2BMi /2b HBii2`�iB- +2mt [mB �p�B2Mi �TT`Bb +?2x H2 ;`�KK�B@
`B2M ¨ `2+QMM�ŗi`2 2i ¨ BMi2`T`ûi2` H� HBiiû`�im`2X _B2M M2 H�Bbb2 ¨ bmTTQb2`
[m2 HǶ�HT?�#ûiBb�iBQM +?2x H2b +?`ûiB2Mb /Bzû`�Bi ;`�M/2K2Mi /m `2bi2 /2 H�
TQTmH�iBQMX GǶBK�;2 /ǶmM +?`BbiB�MBbK2 Q`B;BM2H /QMi H2b �/2Ti2b ûi�B2Mi Bb@
bmb /ǶmM T`QHûi�`B�i BHH2ii`û �m H�M;�;2 Ŀ `mbiB[m2 ŀ- � ûiû T`Q7QM/ûK2Mi
`ûpBbû2X 1M 2z2i- /2b ûim/2b THmb `û+2Mi2b QMi KQMi`û [m2 H2 +?`BbiB�MBbK2
/2b T`2KB2`b bBĕ+H2b ûi�Bi T`BM+BT�H2K2Mi mM T?ûMQKĕM2 m`#�BM 2i �iiB`�Bi
/2b �/2Ti2b /Ƕ?Q`BxQMb bQ+B�mt i`ĕb /Bp2`b- ¨ HǶ2t+HmbBQM T`Q#�#H2K2Mi /2b
+Qm+?2b H2b THmb #�bb2b 2i H2b THmb ûH2pû2bX �BMbB- mM2 K�DQ`Biû /ǶBHH2ii`ûb +Ƭ@
iQv�Bi mM T2iBi MQK#`2 /Ƕ�/2Ti2b [mB b�p�B2Mi HB`2 2i BMi2`T`ûi2` H2b i2ti2b-
mM2 +QKTQbBiBQM [mB MǶûi�Bi T�b +QMbiBimiBp2 /2 H� +QKKmM�miû +?`ûiB2MM2
K�Bb +�`�+iû`BbiB[m2 /2 H� bQ+Bûiû �MiB[m2X

.2TmBb HQM;i2KTb- HǶû/m+�iBQM ûi�Bi H� +QM/BiBQM T`û�H�#H2 ¨ mM2 +�``Bĕ`2
TQHBiB[m2 �m b2BM /2 H� +Biû Qm ¨ HǶû+?2HH2 /2 HǶ2KTB`2- 2i T2`K2ii�Bi ¨ HǶBM/BpB/m
/2 T`2M/`2 H� TH�+2 [mB HmB ûi�Bi M�im`2HH2K2Mi �bbB;Mû2 T�` bQM Q`B;BM2 bQ+B�H2
Qm- /�Mb /2 `�`2b +�b- /Ƕ�++û/2` ¨ mM `�M; bQ+B�H bmTû`B2m`X J�Bb HǶû/m+�iBQM
M2 `2KTHBbb�Bi T�b bBKTH2K2Mi H� 7QM+iBQM miBHBi�`Bbi2 /ǶmM2 Ŀ 7Q`K�iBQM ŀ Mû@
+2bb�B`2 �}M /Ƕ2t2`+2` mM Ŀ KûiB2` ŀX G� [m�HBiû /2 HBii2`�imb M2 b2 HBKBi�Bi T�b
¨ HǶ�+[mBbBiBQM /ǶmM 2Mb2K#H2 /2 +QMM�Bbb�M+2b ¨ HǶû+QH2- K�Bb b2 /û}MBbb�Bi
T�` mM BMiû`āi +QMiBMm2H TQm` H2b ûim/2b ¨ HǶ�;2 �/mHi2 2i- /�Mb H2 K2BHH2m`
/2b +�b- T�` mM2 �+iBpBiû HBiiû`�B`2 T2`bQMM2HH2X *2i B/û�H /Ƕû/m+�iBQM- 7QM/û2
bm` mM2 HQM;m2 i`�/BiBQM- �p�Bi T`Bb mM2 BKTQ`i�M+2 +`QBbb�Mi2 �m +Qm`b /2 H�
/2mtBĕK2 KQBiBû /m Ao bBĕ+H2- ¨ mM2 ûTQ[m2 Qɍ H2b +?�M;2K2Mib bm++2bbB7b
/2 H� bQ+Bûiû 2Mi`�p�B2Mi H2b pQB2b i`�/BiBQMM2HH2b /2 H� /BbiBM+iBQM bQ+B�H2X
G2b HBii2`�iB b2 /BbiBM;m�B2Mi T�` H2m` �ii�+?2K2Mi ¨ H� HBiiû`�im`2- [mǶBHb 2t@
T`BK�B2Mi BMH�bb�#H2K2Mi /�Mb H2m` +QKKmMB+�iBQM ûTBbiQH�B`2 2i [mǶBHb K�@
iû`B�HBb�B2Mi T�` HǶû+?�M;2 /2 HBp`2bX JāK2 bB HǶû/m+�iBQM +H�bbB[m2 H�`;2K2Mi

oƴbbBM; :2K2BM?�`/i

:`mM/K�MM

6m+?b
:2K2BM?�`/i

*QM`BM; SB2T2M#`BMF
a+?`ƴ/2`

:�K#H2
AM;H2#2`i
:2K2BM?�`/i a+?`ƴ/2`
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2KT`2BMi2 /2 T�;�MBbK2 +QMbiBim�Bi 2M+Q`2 mM /BH2KK2 B``ûbQHm- H2b +?`ûiB2Mb-
/QMi H2 MQK#`2 /Ƕ�/2Ti2b /�Mb H2b +Qm+?2b bmTû`B2m`2b �m;K2Mi�Bi +QMbi�K@
K2Mi - �++m2BHH�B2Mi 7�pQ`�#H2K2Mi +2ii2 ûpQHmiBQMX Zm2HH2b bQMi H2b KQ/�HBiûb
/2 H� T�`iB+BT�iBQM /2b ûTBbiQHB2`b i�`/Q@�MiB[m2b ¨ HǶB/û�H /m HBii2`�imb \ Zm2Hb
bQMi H2 `ƬH2 2i H� bvK#QHB[m2 /m HBp`2 /�Mb H� +QKKmMB+�iBQM /2b ûHBi2b BM@
i2HH2+im2HH2b /2 HǶ�MiB[mBiû i�`/Bp2 \ *2 T`2KB2` +?�TBi`2 bǶBMiû`2bb2`� iQmi
/Ƕ�#Q`/ �mt 7Q`K2b /m HBp`2 /�Mb HǶ�MiB[mBiû i�`/Bp2 URXRV- 2i �mt +QMbû@
[m2M+2b /2b �bT2+ib K�iû`B2Hb TQm` H� p�H2m`- H� /BbTQMB#BHBiû 2i H2 i`�MbTQ`i
/2 +2i Q#D2iX SmBb- BH bǶ�;B`� /2 T`û+Bb2` H2b +B`+QMbi�M+2b /2b 2MpQBb /2 HBp`2b-
2i THmb bTû+B}[m2K2Mi /2 /ûHBKBi2` +2b 2MpQBb 7�+2 ¨ H� [m2biBQM +QMi`Qp2`bû2
/2 HǶĿ û/BiBQM ŀ /�Mb HǶ�MiB[mBiû URXkV 2i /2 /û}MB` H2b ûi�T2b /2 KBb2 2M
+B`+mH�iBQM URXjVX

G2 `QmH2�m /2 T�Tv`mb � ûiû T2M/�Mi HQM;i2KTb H2 bmTTQ`i /Ƕû+`Bim`2 H2
THmb +Qm`�Mi /�Mb H2 KQM/2 Kû/Bi2``�Mû2MX .û+Qmp2`i �mt T`2KB2`b i2KTb
/2b 2KTB`2b û;vTiB2Mb- H2 T�Tv`mb � +QMMm mM mb�;2 +QMiBMm 2Mi`2 H2 i`QBbBĕK2
KBHHûM�B`2 �p�Mi CX@*X 2i HǶ�M KBHX *2 MǶ2bi [m2 /m`�Mi HǶ�MiB[mBiû i�`/Bp2 [m2
H2 T�Tv`mb T2`/ H2Mi2K2Mi bQM KQMQTQH2 2M 7�p2m` /m T�`+?2KBMX S�`�HHĕ@
H2K2Mi- QM +QMbi�i2 H2 `2KTH�+2K2Mi T`Q;`2bbB7 /m `QmH2�m T�` H2 +Q/2tX G2
T�bb�;2 /m pQHmK2M �m +Q/2t 2bi H� T`2KBĕ`2 ;`�M/2 ûi�T2 /2 HǶûpQHmiBQM /m
HBp`2- [mB H2 KĕM2`� p2`b b� 7Q`K2 +QMi2KTQ`�BM2X G2b /û#mib /m +Q/2t bQMi
/B{+BH2b ¨ bBim2` /�Mb H2 i2KTb 2i /�Mb HǶ2bT�+2- 2i H2b KQiB7b 2i H2b BMBiB�@
i2m`b /m +?�M;2K2Mi bQMi 2M+Q`2 H�`;2K2Mi bmD2ib ¨ /û#�ibX *2+B bǶ2tTHB[m2
MQi�KK2Mi T�` HǶ2tBbi2M+2 /2 p2biB;2b �`+?ûQHQ;B[m2b [mB iûKQB;M2Mi /2 HǶmiB@
HBb�iBQM /m +Q/2t- �HQ`b [mǶmM bBH2M+2 MQi�#H2 /2b bQm`+2b HBiiû`�B`2b M2 T2`K2i
T�b /Ƕ2M �TT`û+B2` H2b T`�iB[m2bX *Ƕ2bi b2mH2K2Mi �m +Qm`b /m Ao bBĕ+H2 [m2
H2b +Q/B+2b �TT�`�Bbb2Mi K�bbBp2K2Mi /�Mb MQb bQm`+2b- ¨ mM2 ûTQ[m2 Qɍ H2
MQmp2�m 7Q`K�i b2K#H2 /ûD¨ #B2M ûi�#HBX Zm2Hb bQMi H2b 7Q`K�ib 2i H2b K�iû@
`B�mt miBHBbûb T�` H2b ûTBbiQHB2`b 2Mi`2 H� }M /m Ao 2i H2 /û#mi /m oAA bBĕ+H2 \
_2K�`[m2@i@QM mM2 +2`i�BM2 T`û7û`2M+2 TQm` HǶmM2 Qm HǶ�mi`2 7Q`K2- 2i TQm`
[m2HH2b `�BbQMb \ *2 +?QBt 2bi@BH 2M `�TTQ`i �p2+ H2 7�Bi [m2 H2 HBp`2 2bi HǶQ#D2i
/ǶmM pQv�;2 2Mi`2 H2b +Q``2bTQM/�Mib \

:2K2BM?�`/i
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G� 7Q`K2 i`�/BiBQMM2HH2 /m HBp`2 `QK�BM ûi�Bi H2 `QmH2�m /2 T�Tv`mbX G2b
72mBHH2b /2 T�Tv`mb 7m`2Mi 7�#`B[mû2b ¨ T�`iB` /2 H� iB;2 /2 H� TH�Mi2 +vT2@
`mb T�Tv`mb /QMi /2 }M2b H�K2HH2b 7m`2Mi bmT2`TQbû2b 2M mM2 +Qm+?2 p2`iB+�H2
2i mM2 +Qm+?2 ?Q`BxQMi�H2X S�` +QKT`2bbBQM 2i bû+?�;2- H2b }#`2b �/?û`�B2Mi
M�im`2HH2K2Mi Qm ;`�+2 ¨ HǶ�TTHB+�iBQM /ǶmM2 +QHH2X G2b 72mBHH2b U -
b+?2/�- T�;BM�V- �BMbB Q#i2Mm2b- ûi�B2Mi 2MbmBi2 +QHHû2b TQm` +QMbiBim2` mM
`QmH2�m U+?�`i�VX PM Q#i2M�Bi /2 +2ii2 K�MBĕ`2 mM bmTTQ`i +H�B`- HBbb2- ~2tB#H2
2i `Q#mbi2- /2 [m�HBiû iQmi ¨ 7�Bi +QKT�`�#H2 ¨ H� 72mBHH2 /2 T�TB2` �+im2HH2X
1M `ĕ;H2 ;ûMû`�H2- H� +?�`i� ûi�Bi +QKTQbû2 /ǶmM2 pBM;i�BM2 /2 72mBHH2b- K�Bb
+2`i�BMb `QmH2�mt �ii2B;M�B2Mi mM2 HQM;m2m` /2 THmbB2m`b /Bx�BM2b /2 Kĕi`2bX
lM �mi2m` TQmp�Bi- b2HQM b2b #2bQBMb- +QmT2` Qm �DQmi2` /Ƕ�mi`2b 72mBHH2b �m
`QmH2�mX PM û+`Bp�Bi /2 T`û7û`2M+2 bm` b� 7�+2 BMi2`M2 U`2+iQV- 2M +QHQMM2 /2
;�m+?2 ¨ /`QBi2 2i b�Mb b2 bQm+B2` /2b xQM2b /2 +QHH�;2X G� H�`;2m` /ǶmM2
HB;M2 2i H� HQM;m2m` /2b +QHQMM2b ûi�B2Mi p�`B�#H2b 2i /ûT2M/�B2Mi /�Mb mM2
+2`i�BM2 K2bm`2 /m ;2M`2 HBiiû`�B`2X G2 /û#mi 2i H� }M /m `QmH2�m `2bi�B2Mi
T�`7QBb pB2`;2 TQm` T`ûp2MB` HǶmbm`2 2i H2 /û+?B`2K2Mi /m T�Tv`mbX 1M}M- QM
2M`QmH�Bi HǶ2Mb2K#H2 �miQm` /ǶmM #�iQMM2i UmK#BHB+mbVX

Zm2 H2 T�Tv`mb �Bi 2M+Q`2 ûiû 2M mb�;2 T2M/�Mi HǶ�MiB[mBiû i�`/Bp2 2bi
#B2M �ii2biû /�Mb H2b +Q``2bTQM/�M+2bX § +Ƭiû /2b 7`û[m2Mi2b H2ii`2b `û/B;û2b
bm` T�Tv`mb - BH 2bi �mbbB 7�Bi K2MiBQM /2 HBp`2bX GǶQ`�i2m` `QK�BM avKK�[m2-
¨ H� }M /m Ao - 2i aB/QBM2 �TQHHBM�B`2- �m o bBĕ+H2- TQbbû/�B2Mi /2b `QmH2�mt
/2 HǶ>BbiQB`2 `QK�BM2 /2 hBi2@GBp2 c H2 `?ûi2m` #Q`/2H�Bb �mbQM2 +QMM�ŗi
û;�H2K2Mi /2b ƾmp`2b bm` T�Tv`mbX Cû`ƬK2 /2K�M/2 �m KQBM2 6HQ`2MiBMmb
/2 7�B`2 `2+QTB2` /2b Qmp`�;2b bm` T�Tv`mb ,

"B`i EQ2T EHQ2i2`b
"H�M+F "H�M+?�`/ :�K#H2 *�@

p�HHQ J�x�H .Q`�M/B- Zm�+F- _2M;2` >m`b+?K�MM
*�p�HHQ qBMb#m`v *�p�HHQ E`m;2`

a+?BTF2

aF2�i
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Ŀ C2 i2 T`B2- /Ƕ�mi`2 T�`i- /2 7�B`2 i`�Mb+`B`2 T�` mM +QTBbi2 UHB#`�@
`BmbV- bm` T�Tv`mb U+?�`i�V- H2b HBp`2b UHB#`BV /QMi H� }+?2 +B@DQBMi2
iǶBM/B[m2`� [m2 D2 M2 H2b TQbbĕ/2 T�bX ŀ

.�Mb b� D2mM2bb2- Cû`ƬK2 �p�Bi /ûT2Mbû mM2 bQKK2 BKTQ`i�Mi2 TQm`
�+[mû`B` H2b ƾmp`2b /ǶP`B;ĕM2 [mǶBH �TT2H�Bi H2b +?�`i�2 �H2t�M/`B�2X a2b
T`QT`2b û+`Bib ûi�B2Mi T�`7QBb [m�HB}ûb- 2M iQmi2 ?mKBHBiû- /2 +?�`imH�2X

G2 T�Tv`mb ûi�Bi /2 HQBM H2 bmTTQ`i /Ƕû+`Bim`2 H2 THmb +Qm`�Mi /�Mb HǶ�M@
iB[mBiû- K�Bb H2 T�`+?2KBM ûi�Bi û;�H2K2Mi miBHBbûX G2 T�`+?2KBM- [m2 HǶQM
`2M+QMi`2 bQmb H2b i2`K2b H�iBMb K2K#`�M� Qm- KQBMb 7`û[m2KK2Mi- T2`;�@
K2M�- ûi�Bi Q#i2Mm ¨ T�`iB` /2 T2�mt �MBK�H2b- T`BM+BT�H2K2Mi /2 KQmiQMb
UQm /Ƕ�;M2�mtV- /2 +?ĕp`2b Qm /2 p2�mtX GǶ�MBK�H /QMM�Bi T�`7QBb HB2m ¨ mM2
T`û+BbBQM H2tB+�H2 UT2`;�K2M� QmBM�VX G2 T`Q+2bbmb /2 7�#`B+�iBQM /m T�`+?2@
KBM ûi�Bi THmb +QKTH2t2 [m2 +2HmB /m T�Tv`mbX *QMi`�B`2K2Mi �m +mB` i�MMû-
H2 T�`+?2KBM ûi�Bi 7�#`B[mû ¨ T�`iB` /2 T2�mt- /û;`�Bbbû2b 2i û+?�`Mû2b- [m2
HǶQM 7�Bb�Bi i`2KT2` /�Mb mM #�BM /2 +?�mtX 1HH2b ûi�B2Mi 2MbmBi2 i2M/m2b 2i
`�+Hû2b �p2+ mM +Qmi2�mX SQm` Q#i2MB` mM T�`+?2KBM /2 [m�HBiû- +2b ûi�T2b
/2p�B2Mi āi`2 `û�HBbû2b /ǶmM2 K�MBĕ`2 `�TB/2 2i 2{+�+2X 1M}M- H2b 72mBHH2b
ûi�B2Mi �KBM+B2b- TQHB2b 2i #H�M+?B2bX G� [m�HBiû /m T�`+?2KBM p�`B�Bi b2HQM
HǶ2bTĕ+2 �MBK�H2 2i HǶ�;2 /2 H� #āi2- K�Bb �mbbB b2HQM HǶ?�#BHBiû /2 HǶ�`iBb�MX
G2 T�`+?2KBM 2bi #B2M �ii2biû /�Mb H2b +Q``2bTQM/�M+2b i�`/Bp2bX S�mHBM /2
LQH2 �p�Bi �+[mBb �mT`ĕb /2 .QKMBQ H2b *?`QMB[m2b /Ƕ1mbĕ#2 /2 *ûb�`û2 bm`

J�`iBM

"H�M+F

"B`i EQ2T EHQ2i2`b "H�M+F
:�K#H2 *�p�HHQ >m`b+?K�MM

J�x�H qBMb#m`v *�p�HHQ E`m;2`
a+?BTF2
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T�`+?2KBMX aB/QBM2 �TQHHBM�B`2 K�MBTmH�Bi- ¨ +Ƭiû /2 HBp`2b bm` T�Tv`mb-
/2b K�Mmb+`Bib 2M T�`+?2KBMX �pBi /2 oB2MM2 T`QK2i ¨ mM +Q``2bTQM/�Mi-
[mB �p�Bi �+[mBb T�` 2``2m` mM2 p2`bBQM 7�miBp2 /2 HǶmM2 /2 b2b ƾmp`2b bm`
T�`+?2KBM- HǶ2MpQB /ǶmM 2t2KTH�B`2 `ûpBbûX Cû`ƬK2 `�TTQ`i2 mM2 �M2+/Qi2
bm` H�[m2HH2 H2b ?BbiQ`B2Mb /m HBp`2 bǶ�TTmB2Mi T�`7QBb TQm` BHHmbi`2` H� `2Hĕp2
/m T�Tv`mb T�` H2 T�`+?2KBM ,

Ŀ *2ii2 #B#HBQi?ĕ[m2 bǶûi�Mi 2M T�`iB2 �#ŗKû2- �+�+2- TmBb 1m@
xQśmb- ûpā[m2b /2 +2ii2 KāK2 ú;HBb2 (/2 *ûb�`û2)- 2Mi`2T`B`2Mi /2
H� `ûMQp2` bm` T�`+?2KBMX ŀ

JāK2 bB HǶQM �/K2i HǶ�mi?2MiB+Biû /2 +2 T�bb�;2 - H2 +?QBt /2b ûpā[m2b
/2 *ûb�`û2 /2 7�B`2 `2+QTB2` H� +QHH2+iBQM /2 HBp`2b bm` T�`+?2KBM- M2 /QMM2
�m+mM2 BM/B+�iBQM bm` H� /BzmbBQM /m T�`+?2KBM T�` `�TTQ`i �m T�Tv`mb- Qm
bm` H2 7�Bi [m2 HǶmM �m`�Bi T`Bb HǶ�p�Mi�;2 bm` HǶ�mi`2X G2b +Q``2bTQM/�M+2b
�MiB[m2b +QM}`K2Mi 2M 2z2i [m2 T�Tv`mb 2i T�`+?2KBM +Q2tBbi�B2Mi �m KQBMb
T2M/�Mi H2 Ao 2i H2 o bBĕ+H2- 2i +2- BM/ûT2M/�KK2Mi /m 7Q`K�i /m HBp`2X

�}M /Ƕ2tTHB[m2` H2 `2KTH�+2K2Mi T`Q;`2bbB7 /m T�Tv`mb T�` H2 T�`+?2KBM-
H� `2+?2`+?2 KQ/2`M2 � �p�M+û mM +2`i�BM MQK#`2 /Ƕ�`;mK2Mib T2`iBM2Mib-
K�Bb /QMi i`ĕb T2m i`Qmp2Mi mM û+?Q /�Mb H2b bQm`+2b �MiB[m2bX �BMbB- H� 7�@
#`B+�iBQM /2b 72mBHH2b /2 T�Tv`mb ûi�Bi T`Q#�#H2K2Mi THmb �Bbû2- +�` H� K�iBĕ`2
T`2KBĕ`2 ûi�Bi /BbTQMB#H2 2M ;`�M/2 [m�MiBiû- KB2mt i`�Mb7Q`K�#H2 2i /QM+
THmb �/�Tiû2 ¨ mM2 T`Q/m+iBQM /2 K�bb2X SQm` H2b KāK2b `�BbQMb- BH 2bi TH�m@
bB#H2 [m2 H� 72mBHH2 /2 T�Tv`mb �Bi ûiû KQBMb +?ĕ`2 [m2 H2 T�`+?2KBM- mM2
?vTQi?ĕb2 [mB M2 T2mi iQmi27QBb āi`2 +QM}`Kû2 /2 K�MBĕ`2 b�iBb7�Bb�Mi2 T�`
H2b bQm`+2bX 1M}M- BH � bQmp2Mi ûiû �p�M+û [m2 H2 T�`+?2KBM �p�Bi }MB T�`

EQ2T a+?BTF2

>BH#2`;

a+?BTF2

:�K#H2 aF2�i *�p�HHQ *?�`iB2`
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b2 bm#biBim2` �m T�Tv`mb- +�` +2 /2`MB2` +QMbiBim�Bi mM K�iû`B�m i`QT 7`�;BH2-
bmD2i ¨ H� /ûb�;`û;�iBQM 2i ¨ H� /û+QHQ`�iBQMX AH 7�mi �/K2ii`2 [m2 H2 T�Tv@
`mb bǶ�Hiĕ`2 `�TB/2K2Mi �p2+ HǶ?mKB/Biû- K�Bb HǶBKT`2bbBQM /2 ;`�M/2 7`�;BHBiû
[m2 MQmb /QMM2Mi �mDQm`/Ƕ?mB H2b +?�`i�2 i`�MbKBb2b /2TmBb HǶ�MiB[mBiû 2bi
+2`i�BM2K2Mi i`QKT2mb2X aB H� 7`�;BHBiû /m T�Tv`mb �p�Bi ûiû mM T`Q#HĕK2 K�@
D2m`- H2b +Q``2bTQM/�M+2b- �mbbB #B2M 2M +2 [mB +QM+2`M2 H2 Ŀ T�TB2` ¨ H2ii`2b ŀ
[m2 H2b HBp`2b /QMi BH 2bi 7�Bi K2MiBQM- 2M �m`�B2Mi �ii2biû /2 K�MBĕ`2 THmb
+QM+`ĕi2X § mM2 b2mH2 `2T`Bb2- BH 2bi [m2biBQM /2 H� 7`�;BHBiû /ǶmM HBp`2 2M T�@
Tv`mb /�Mb H2 +QMi2ti2 /ǶmM 2MpQBX _m`B+Bmb /2 GBKQ;2b �p�Bi +QKK�M/û mM2
ƾmp`2 /Ƕ�m;mbiBM �mT`ĕb /2 h�m`2MiBmb- mM �KB H2ii`ûX G2 HBp`2 2M [m2biBQM-
mM T�Tv`mb U+?�`i�+2mb HB#2`V- ûi�Bi �M+B2M 2i 7`�;BH2X _m`B+Bmb 2bi �miQ`Bbû ¨
H2 HB`2 2i ¨ 2M T`2M/`2 +QTB2- K�Bb BH /2p�Bi H2 `2biBim2` �m THmb pBi2 ¨ bQM
T`QT`Bûi�B`2- [mB MǶ�p�Bi 2m H2 i2KTb /2 HB`2 [m2 H2b iBi`2b /2 +?�TBi`2b U+�TB@
imH�iBKVX G� pmHMû`�#BHBiû /m HBp`2 M2 b2K#H2 T�b �pQB` ûiû �p�M+û2 +QKK2
mM �`;mK2Mi bǶQTTQb�Mi ¨ bQM i`�MbTQ`iX h�m`2MiBmb 7�Bb�Bi +QM}�M+2 ¨ bQM
+Q``2bTQM/�Mi- [mB K�MBTmH2`�Bi HǶQmp`�;2 �p2+ T`û+�miBQMX

6BM�H2K2Mi- H2b +Q``2bTQM/�M+2b i�`/Bp2b /QMM2Mi mM2 BK�;2 ?ûiû`Q;ĕM2
/2b K�iû`B�mt miBHBbûb /�Mb H� 7�#`B+�iBQM /2 HBp`2bX G2 T�Tv`mb �TT�`�ŗi �mbbB
7`û[m2KK2Mi [m2 H2 T�`+?2KBM b�Mb [m2 HǶQM TmBbb2 /ûi2`KBM2` mM2 T`û7û`2M+2
TQm` HǶmM Qm TQm` HǶ�mi`2 bmTTQ`iX .2 THmb- KBb ¨ T�`i mM2 H2ii`2 /2 h�m`2MiBmb
¨ _m`B+Bmb /2 GBKQ;2b- �m+mM ûTBbiQHB2` M2 7�Bi H2 HB2M 2Mi`2 H2b +�`�+iû`BbiB[m2b
/m K�iû`B�m 2i bQM �TiBim/2 ¨ āi`2 i`�MbTQ`iûX G2 T�bb�;2 /m T�Tv`mb �m
T�`+?2KBM T2mi �BMbB āi`2 /B{+BH2K2Mi T`û+Bbû ¨ i`�p2`b H2b H2ii`2b- /Ƕ�mi�Mi
THmb [m2 HǶBM/B+�iBQM /m K�iû`B�m- 2M+Q`2 7`û[m2Mi2 �mt Ao 2i o bBĕ+H2b- b2
7�Bi /2 THmb 2M THmb `�`2 �m oA bBĕ+H2X

.2K�M/i
EQ2T :�K#H2
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.�Mb HǶ�MiB[mBiû i�`/Bp2- H2 i2`K2 +Q/2t /ûbB;M�Bi mM HBp`2 /QMi H� 7Q`K2
2bi ¨ HǶBK�;2 /2 +2 [m2 HǶQM `2M+QMi`2 �+im2HH2K2MiX AH 2tBbi�Bi /2mt K�@
MBĕ`2b /2 bi`m+im`2` H2 +Q/2tX G2 T`2KB2` T`BM+BT2 2bi +2HmB /m +�?B2` ,
THmbB2m`b 72mBHH2b bQMi THBû2b 2M /2mt- TmBb /ûTHBû2b ¨ MQmp2�m 2i bmT2`TQ@
bû2b c 2M}M- 2HH2b bQMi +Qmbm2b �p2+ mM }H b2HQM HǶ�t2 /m THBX S�` 2t2KTH2-
Rk 72mBHH2ib �BMbB THBûb +QMbiBim�B2Mi mM HBp`2 /2 k9 72mBHH2b bBKTH2b- /QM+ 93
T�;2b /BbTQMB#H2b TQm` û+`B`2X *2ii2 bi`m+im`2 T`ûb2Mi�Bi Mû�MKQBMb [m2H[m2b
BM+QMpûMB2Mib i2+?MB[m2b , THmb QM miBHBb�Bi /2 72mBHH2ib- THmb H2 +Q/2t /2p2M�Bi
ûT�Bb 2i /B{+BH2 ¨ 72`K2`X G2 /Qb /m HBp`2 `Bb[m�Bi /2 +û/2` 2i H2 }H- bQmKBb
¨ mM2 i`QT ;`�M/2 i2MbBQM- TQmp�Bi 2Mi�BHH2` H2b 72mBHH2ib 2i /ûbi�#BHBb2` HǶ2M@
b2K#H2X G2 /2mtBĕK2 T`BM+BT2 +Q``B;2�Bi +2 /û7�mi 2M ûpBi�Mi /2 bmT2`TQb2`
mM2 +Qm+?2 mMB[m2 /2 72mBHH2ibX .�Mb H2 b2+QM/ +�b- H2b 72mBHH2ib bQMi THBûb
mM2 Qm THmbB2m`b 7QBb TQm` 7Q`K2` /2b Ŀ +�?B2`b ŀ- [mB bQMi �HQ`b +Qmbmb HǶmM
¨ H� bmBi2 /2 HǶ�mi`2 Ĝ /2 H� KāK2 7�ÏQM [m2 TQm` H2 HBp`2 �+im2HX .2 +2ii2
7�ÏQM- H2 /Qb /m HBp`2 2bi THmb ûT�Bb 2i HǶ2Mb2K#H2 ;�;M2 +QMbB/û`�#H2K2Mi 2M
bi�#BHBiûX lM +Q/2t TQmp�Bi +QMi2MB` THmbB2m`b +2Mi�BM2b Qm KBHHB2`b /2 T�;2bX
G2 7Q`K�i ûi�Bi ;ûMû`�H2K2Mi `2+i�M;mH�B`2- /Ƕ2MpB`QM ky ¨ jy +K bm` jy ¨
9y +K 2M KQv2MM2X *QMi`�B`2K2Mi �m `QmH2�m b�Mb T`Qi2+iBQM T�`iB+mHBĕ`2- H2b
+Q/B+2b TQbbû/�B2Mi mM2 `2HBm`2 bQHB/2 bQmp2Mi 2M +mB`X AM/ûT2M/�KK2Mi /m
K�iû`B�m- QM û+`Bp�Bi H2 i2ti2 bm` H2 `2+iQ 2i H2 p2`bQ /2b 72mBHH2b- ;ûMû`�H2K2Mi
bm` mM2 +QHQMM2 2M H�Bbb�Mi /2b K�`;2b bm` H2b +Ƭiûb- K�Bb BH 2tBbi2 �mbbB /2b
2t2KTH�B`2b [mB T`ûb2Mi2Mi /2mt +QHQMM2b /2 i2ti2 T�` T�;2X AH 2tBbi�Bi /2b
+Q/B+2b +QKTQbûb /2 72mBHH2b /2 T�Tv`mb /2 KāK2 [m2 HǶQM i`Qmp2 /2b +Q/B+2b
2M T�`+?2KBMX

lM +Q/2t bm` T�`+?2KBM /ǶmM2 ƾmp`2 /2 aB/QBM2 �TQHHBM�B`2 b2 i`Qmp�Bi
2Mi`2 H2b K�BMb /2 _m`B+Bmb /2 GBKQ;2bX Gm+BMmb /2 "ûiB[m2 �p�Bi /ûTā+?û
/2b b+`B#2b ¨ "2i?Hû2K TQm` +QTB2` H2b ƾmp`2b /2 Cû`ƬK2 bm` /2b +Q/B+2b 2M

"B`i EQ2T
EHQ2i2`b _Q#2`ib aF2�i "H�M+?�`/

"H�M+F :�K#H2 *�p�HHQ *�p�HHQ
oQbb J�x�H qBbbFB`+?2M qBMb#m`v
a+?BTF2 q�HH`�77

"H�M+F :�K#H2
*�p�HHQ oQbb
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T�Tv`mb U+?�`i�+2Bb +Q/B+B#mbVX JāK2 bǶBH miBHBb�Bi HmB@KāK2 /2b HBp`2b 2M
T�`+?2KBM- Cû`ƬK2 pQv�Bi /ǶmM K�mp�Bb ƾBH H� KQ/2 +QMbBbi�Mi ¨ �+[mû`B`
/2b +Q/B+2b Hmtm2mt ,

Ŀ PM iB2Mi H2 T�`+?2KBM /2 +QmH2m` TQm`T`2- QM i`�+2 H2b H2ii`2b
�p2+ /2 HǶQ` HB[mB/2- QM `2pāi /2 ;2KK2b H2b HBp`2b U+Q/B+2bV- K�Bb
iQmi Mm /2p�Mi H2m`b TQ`i2b- H2 *?`Bbi 2bi 2M i`�BM /2 KQm`B`X ŀ

.2b HBp`2b `B+?2K2Mi /û+Q`ûb �p�B2Mi K�MB72bi2K2Mi 7�Bi H2m` �TT�`BiBQM
/�Mb H2 KQM/2 �`BbiQ+`�iB[m2- mM2 �iiBim/2 [m2 Cû`ƬK2 +`BiB[m�Bi pBQH2KK2Mi
/�Mb b� +`QBb�/2 +QMi`2 H2 Hmt2 /2b ûHBi2bX A+B- +Ƕ2bi bQM ûHĕp2 /�Mb HǶ�b+ĕb2-
1mbiQ+?BmK- [mǶBH 2t?Q`i�Bi ¨ b2 `�TT`Q+?2` /m *?`Bbi THmiƬi [m2 /2 /ûbB`2`
/2b HBp`2b T`û+B2mtX

�HQ`b [m2 H� T`QTQ`iBQM /2 `QmH2�mt 2M +B`+mH�iBQM /�Mb HǶ�MiB[mBiû i�`/Bp2
2bi BKTQbbB#H2 ¨ [m�MiB}2` ¨ T�`iB` /2b +Q``2bTQM/�M+2b- H� T�`i /2 +Q/B+2b
2MpQvûb T�` +2`i�BMb ûTBbiQHB2`b 2bi MQi�#H2X �mt /2mt 2ti`ûKBiûb +?`QMQHQ@
;B[m2b /2 +2ii2 ûim/2 b2 i`Qmp2Mi /2mt ûpā[m2b /QMi H2 i`�p�BH /Ƕû+`Bp�BM �
ûiû T�`iB+mHBĕ`2K2Mi BMi2Mb2 2i [mB QMi 2MpQvû /2b +Q/B+2b 2M ;`�M/ MQK#`2 ¨
H2m`b +Q``2bTQM/�MibX 1M 2z2i- +?2x �m;mbiBM /Ƕ>BTTQM2 +QKK2 +?2x :`û@
;QB`2 H2 :`�M/- H2 +Q/2t b2K#H2 �pQB` ûiû H2 bmTTQ`i T`BpBHû;BûX SQm` H2b �mi`2b
�mi2m`b- mM2 i2HH2 T`û7û`2M+2 MǶ2bi T�b �TT�`2Mi2X G2b `QmH2�mt 2i H2b +Q/B+2b-
2M T�Tv`mb 2i 2M T�`+?2KBM- +Q2tBbi�B2Mi �m KQBMb Dmb[mǶ¨ H� }M /m o bBĕ+H2-
b�Mb [m2 HǶQM TmBbb2 ûi�#HB` /2b +`Biĕ`2b bi`B+ib- [mB /ûi2`KBM�B2Mi H2 +?QBt /2
HǶmM Qm HǶ�mi`2 7Q`K�iX �m oA bBĕ+H2- mM +?�M;2K2Mi b2K#H2 bǶāi`2 QTû`ûX 1M@
MQ/2 /2 S�pB2- *�bbBQ/Q`2 2i :`û;QB`2 H2 :`�M/ MǶ2MpQv�B2Mi T�b /2 `QmH2�mt
2i M2 T`û+Bb�B2Mi THmb H� M�im`2 K�iû`B2HH2 /2b +Q/B+2b [mǶBHb 7�Bb�B2Mi +B`+mH2`X
a2`�Bi@+2 T�`+2 [m2 H2 +Q/2t 2M T�`+?2KBM ûi�Bi /2p2Mm H2 KQ/ĕH2 bi�M/�`/ \
hQmi TQ`i2 ¨ H2 +`QB`2X

a+?22H2 >QHix
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AH 2bi BM/ûMB�#H2 [m2 H2 +Q/2t 2M T�`+?2KBM � T`Bb HǶ�p�Mi�;2 bm` H2 `Qm@
H2�m i`�/BiBQMM2H �m THmb i�`/ �m oA bBĕ+H2X LQK#`2mt bQMi H2b ?BbiQ`B2Mb
[mB QMi +?2`+?û ¨ 2tTHB[m2` +2 T�bb�;2 /2 HǶmM ¨ HǶ�mi`2 7Q`K�i 2M �p�MÏ�Mi
/2b �`;mK2Mib i2+?MB[m2b HBûb ¨ HǶQ#D2i HmB@KāK2- /2b �`;mK2Mib û+QMQKB[m2b
HBûb ¨ H� /BbTQMB#BHBiû /m K�iû`B2H 2i �m T`Bt /2 H� 7�#`B+�iBQM- Qm 2M+Q`2 /2b
�`;mK2Mib bQ+BQ@`2HB;B2mt- HBûb �mt mb�;2b 2i �mt miBHBb�i2m`b /m HBp`2X G2b
�`;mK2Mib i2+?MB[m2b QMi ûiû /û+QMbi`mBib �m 7m` 2i K2bm`2 2i �mDQm`/Ƕ?mB-
H2b �p�Mi�;2b /m +Q/2t bQMi +QMbB/û`ûb iQmi �m THmb +QKK2 `2H�iB7bX G� T`û@
b2Mi�iBQM /m i2ti2 bm` mM +Q/2t MǶûi�Bi T�b 7Q`+ûK2Mi THmb +H�B`2 [m2 bm` mM
`QmH2�m c H� T�;BM�iBQM ûp2Mim2HH2 /m +Q/2t- [mB 2M �m`�Bi 7�+BHBiû HǶmiBHBb�iBQM-
2bi `�`2K2Mi �ii2biû2 /�Mb H2b 7�Bib c 2i H2b �p�Mi�;2b /2 H� H2+im`2 Ŀ ¨ mM2
K�BM ŀ /m +Q/2t Ĝ H2 `QmH2�m /QBi 7Q`+ûK2Mi āi`2 i2Mm �p2+ H2b /2mt K�BMb Ĝ
2bi mM �`;mK2Mi bQmp2Mi ;`QbbB �`iB}+B2HH2K2MiX *QKK2 :�K#H2- D2 /Qmi2
7Q`i [m2 H2 H2+i2m` �MiB[m2 �Bi ûT`Qmpû mM2 [m2H+QM[m2 7`mbi`�iBQM HQ`b[mǶBH
K�MBTmH�Bi mM `QmH2�mX lM �bT2+i bQmp2Mi KBb 2M �p�Mi 2i T�`iB+mHBĕ`2K2Mi
BMiû`2bb�Mi /�Mb H2 +QMi2ti2 /2b 2MpQBb /2 HBp`2b- 2bi H2 +�`�+iĕ`2 THmb +QKT�+i
/m +Q/2tX AMb+`Bi /2b /2mt +Ƭiûb /2 H� 72mBHH2- BH ûi�Bi KQBMb 2M+QK#`�Mi [mǶmM
`QmH2�m TQ`i�Mi H2 KāK2 pQHmK2 /2 i2ti2X .ǶmM2 K�MBĕ`2 ;ûMû`�H2- H2 +Q/2t
b2K#H2 �pQB` ûiû THmb 7�+BH2 ¨ i`�MbTQ`i2` 2i ¨ 2KTQ`i2` 2M pQv�;2- KāK2
bǶBH /2p�Bi 2tBbi2` /2b `QmH2�mt 2M p2`bBQM Ŀ /2 TQ+?2 ŀ +QKK2 H2 bmTTQb2
_X qBMb#m`vX a�Mb bTû+B}2` H� 7Q`K2 /2b HBp`2b 2MpQvûb- Cû`ƬK2 ûpQ[m2
/�Mb mM2 H2ii`2 �/`2bbû2 �m T`BK�i /Ƕ�7`B[m2- �m`2HBmb /2 *�`i?�;2- MǶ�pQB`
T�b Tm HmB 2MpQv2` �mi�Mi /2 HBp`2b [mǶBH �m`�Bi pQmHmX 1M 2z2i- bQM TQ`i2m`
pQv�;2�Bi ¨ +?2p�H 2i TQmp�Bi i`�MbTQ`i2` b2mH2K2Mi /2mt Ŀ T2iBib HBp`2b ŀ
UT�`m� QTmb+mH�VX G2b ûTBbiQHB2`b ûi�B2Mi /QM+ pBbB#H2K2Mi +QMb+B2Mib /2b
T`Q#HĕK2b [m2 TQb�Bi H2 i`�MbTQ`i- K�Bb �m+mM /Ƕ2Mi`2 2mt MǶûi�#HBi mM2 `2@

_Q#2`ib aF2�i
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H�iBQM 2Mi`2 HǶ�+?2KBM2K2Mi /m HBp`2 2i bQM 7Q`K�iX G2b �TT�`2Mib �p�Mi�;2b
i2+?MB[m2b /m +Q/2t QMi �BMbB Tm DQm2` mM +2`i�BM `ƬH2 TQm` bQM �/QTiBQM
;ûMû`�HBbû2- K�Bb- T`Bb bûT�`ûK2Mi- BHb bQMi BMbm{b�MibX

.2 H� KāK2 7�ÏQM- mM2 �`;mK2Mi�iBQM `2TQb�Mi bm` mM2 +QKT�`�BbQM `2@
H�iBp2 /2b T`Bt /m HBp`2 M2 /û#Qm+?2 T�b bm` /2b +QM+HmbBQMb b�iBb7�Bb�Mi2b
[mB T2`K2ii`�B2Mi /2 i`�M+?2` 2M 7�p2m` /2 HǶmM Qm /2 HǶ�mi`2 7Q`K�iX �m+mM2
bQm`+2 M2 `�TTQ`i2 /B`2+i2K2Mi H2b T`Bt /2b HBp`2b 2M P++B/2Mi /�Mb HǶ�M@
iB[mBiû i�`/Bp2 2i HǶQM /QBi `2+Qm`B` ¨ /2b 2biBK�iBQMb #�bû2b bm` H2b +Qȿib
/m K�iû`B2H 2i /2 H� 7�#`B+�iBQMX SQm` HǶP++B/2Mi- H2b +�H+mHb bQMi `û�HBbûb
2bb2MiB2HH2K2Mi ¨ T�`iB` /2b /QMMû2b /2 HǶû/Bi /2 .BQ+HûiB2M- [mB /ûi�BHH2 H2b
T`Bt /m T�`+?2KBM 2i H2b ?QMQ`�B`2b /2b b+`B#2b c T�` +QMi`2 H2b T`Bt /m T�@
Tv`mb bQMi K�M[m�MibX JBb ¨ T�`i +2b H�+mM2b [mB 2Mi`�p2Mi H2b i2Mi�iBp2b
/2 +QKT�`�BbQM- H2b 2biBK�iBQMb M2 bQMi p�H�#H2b [m2 TQm` H2 /û#mi /m Ao
bBĕ+H2X *2b T`Bt QMi /ȿ +QMM�ŗi`2 /ǶBKTQ`i�Mi2b ~m+im�iBQMb �m }H /2b /û@
+2MMB2b 2i M2 b�m`�B2Mi āi`2 �TTHB[mûb BM/Bzû`2KK2Mi ¨ iQmi2b H2b ûTQ[m2bX
aX J`�ib+?2F � KBb ¨ +QMi`B#miBQM H2b bQm`+2b Q`B2Mi�H2b /m o �m oAA
bBĕ+H2 /QMM�Mi bTQ`�/B[m2K2Mi /2b BM/B+�iBQMb +?Bz`û2bX lM2 +QKT�`�BbQM
�p2+ H2b b�H�B`2b /2b 7QM+iBQMM�B`2b +BpBHb 2i /m +H2`;û ¨ HǶûTQ[m2 #vx�MiBM2 HmB
� T2`KBb /2 +QM+Hm`2 [m2 H2 HBp`2 ûi�Bi mM Q#D2i ?Q`b /2 T`Bt TQm` mM BM/BpB/m
�m `2p2Mm KQv2MX SQm` H2b KQBM2b b�Mb `2p2Mmb- [mB 7Q`K�B2Mi mM2 T�`iB2
/m Tm#HB+ H2ii`û- mM HBp`2 ûi�Bi +�``ûK2Mi BM�#Q`/�#H2X GǶ?vTQi?ĕb2 KQ/2`M2
b2HQM H�[m2HH2 H2 +Q/2t ûi�Bi H2 HBp`2 T`BpBHû;Bû T�` H2b T`2KB2`b +?`ûiB2Mb T�`+2
[mǶBH ûi�Bi #QM K�`+?û- � ûiû `2D2iû2 ¨ Dmbi2 iBi`2X "B2M THmb- BH 7�mi T�`iB`
/m T`BM+BT2 [m2 H2 HBp`2- T2m BKTQ`i2 bQM 7Q`K�i- ûi�Bi mM Q#D2i +?2`- /2biBMû
�p�Mi iQmi �mt ûHBi2bX
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6BM�H2K2Mi- b2mHb H2b �`;mK2Mib [mB T`2MM2Mi 2M +QMbB/û`�iBQM H2b T`�@
iB[m2b /m HBp`2 2i b2b miBHBb�i2m`b- bQMi `û2HH2K2Mi +�T�#H2b /Ƕ2tTHB[m2` H2
T�bb�;2 /m `QmH2�m �m +Q/2tX h`�/BiBQMM2HH2K2Mi H� `2+?2`+?2 �bbQ+B2 HǶ�/QT@
iBQM /m +Q/2t ¨ HǶûK2`;2M+2 /m +?`BbiB�MBbK2- [mB /ûp2HQTT2- b2K#H2@i@BH- mM2
T`û7û`2M+2 TQm` +2 MQmp2�m 7Q`K�iX *2ii2 ?vTQi?ĕb2 b2 7QM/2 bm` HǶ�M�Hvb2 /m
MQK#`2 2i /2 H� M�im`2 /2b +Q/B+2b i`�MbKBb /2TmBb HǶ�MiB[mBiû T�`KB H2b[m2Hb
H2b i2ti2b +?`ûiB2Mb T`û/QKBM2MiX AH � �BMbB ûiû TQbimHû [m2 H2 +Q/2t ûi�Bi
mM2 bTû+B}+Biû /2b +?`ûiB2Mb /2b T`2KB2`b bBĕ+H2b 2i [mǶBH ûi�Bi T2m `ûT�M/m
/�Mb H2b KBHB2mt MQM +?`ûiB2MbX G2 T`Q#HĕK2 K�D2m` [mB b2 /û;�;2 HQ`b[mǶQM
Tĕb2 H2 TQm` 2i H2 +QMi`2 /2 +2ii2 ?vTQi?ĕb2 2bi H2 K�M[m2 ~�;`�Mi /2 bQm`+2b
HBiiû`�B`2b [m2 HǶQM TQm``�Bi +QM7`QMi2` �mt p2biB;2b �`+?ûQHQ;B[m2bX Zm2H[m2b
`�`2b K2MiBQMb /2 HBp`2b /�i�Mi /m A bBĕ+H2 H�Bbb2Mi ¨ T2Mb2` [m2 H2 +Q@
/2t ûi�Bi +QMMm /2b _QK�BMb BM/ûT2M/�KK2Mi /m +?`BbiB�MBbK2- 2i bm{b2Mi
¨ +2`i�BMb ?BbiQ`B2Mb TQm` 7�B`2 /2 +2 7Q`K�i Ŀ mM2 BMp2MiBQM 2t+HmbBp2K2Mi
T�ś2MM2 2i `QK�BM2 ŀX .m +Ƭiû /2b T�`iBb�Mb /ǶmM2 Ŀ BMp2MiBQM +?`ûiB2MM2 ŀ-
mM MQK#`2 2M+Q`2 THmb T?ûMQKûM�H /2 bTû+mH�iBQMb � pm H2 DQm`X G2b 2tTHB@
+�iBQMb bmBp�Mi2b QMi ûiû �p�M+û2b , H2b T�`QH2b /2 Cûbmb �m`�B2Mi ûiû MQiû2b
bm` /2b 72mBHH2b /2 T�Tv`mb- +QHH2+iû2b �m 7m` 2i ¨ K2bm`2 2M mM HBp`2 /2 o2`#2b-
[mB �m`�Bi 7Q`Kû H2 KQ/ĕH2 TQm` H2 +Q/2tX �mi`2 TQbbB#BHBiû , HǶúp�M;BH2 /2
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J�`+- `û/B;û bm` +Q/2t- �m`�Bi ûiû ¨ HǶQ`B;BM2 /2 HǶ�/QTiBQM /2 +2 7Q`K�i c
H� `ûmMBQM /2b H2ii`2b /2 S�mH 2M +Q/2t +QMbiBim2 mM2 p�`B�Mi2 /2 HǶ?vTQi?ĕb2
T`û+û/2Mi2X _û+2KK2Mi- BH � 2M+Q`2 ûiû �{`Kû [m2 H2 +?QBt /m +Q/2t �p�Bi
ûiû mM2 /û+BbBQM T`Bb2 +QMb+B2KK2Mi �m +Qm`b /m AA bBĕ+H2 T�` HǶú;HBb2 `Q@
K�BM2X G2 TQBMi +QKKmM /2 iQmi2b +2b ?vTQi?ĕb2b 2bi H2 K�M[m2 iQi�H /2
DmbiB}+�iBQMb #�bû2b bm` H2b bQm`+2bX G2 T2m /Ƕ2ti`�Bib [m2 MQmb �vQMb �p�Mi
H2 Ao bBĕ+H2 MǶ2bi T�b �bb2x 2tTHB+Bi2 2i Qz`2 mM2 K�`;2 /ǶBMi2`T`ûi�iBQM i`QT
;`�M/2 TQm` +QM}`K2` HǶmM2 Qm HǶ�mi`2 B/û2X Zm2 `2i2MB` �HQ`b \

G2 T�bb�;2 /m `QmH2�m �m +Q/2t M2 bǶ2tTHB[m2 T�b T�` H2b +�`�+iû`BbiB[m2b
7QM+iBQMM2HH2b 2i i2+?MB[m2b /2 HǶQ#D2i- K�Bb T�` /2b 7�+i2m`b +mHim`2HbX Zm2
H2 +?`BbiB�MBbK2 �Bi DQmû mM `ƬH2 K�D2m` /�Mb H� T`QT�;�iBQM /m MQmp2�m 7Q`@
K�i T2mi āi`2 +QMbB/û`û +QKK2 �+[mBb- b�Mb [m2 HǶQM TmBbb2 iQmi27QBb û+H�B@
`2` H2 Kvbiĕ`2 /2 bQM HǶBMp2MiBQMX AH MǶ2bi T�b BKTQbbB#H2 [m2 H� T`û7û`2M+2
+?`ûiB2MM2 TQm` H2 +Q/2t i`Qmp2 bQM Q`B;BM2 /�Mb H� +QMbi`m+iBQM /m +�MQM
/2b i2ti2b b�+`ûb /m +?`BbiB�MBbK2X hQmi27QBb- bmTTQb2` [m2 HǶBKTmHbBQM bQBi
p2Mm2 Ŀ /Ƕ2M #�b ŀ- /ǶmM2 +H�bb2 bQ+B�H2 [mB bǶûi�Bi `2M/m +QKTi2 /2 bQM BK@
TQ`i�M+2 ?BbiQ`B[m2 2i �p�Bi miBHBbû H2 +Q/2t +QKK2 H2 Kû/B� /2 bQM ûK�M+BT�@
iBQM - 2bi +H�B`2K2Mi 2M BM�/û[m�iBQM �p2+ H2b bi`m+im`2b bQ+B�H2b /m KQM/2
�MiB[m2X AH 7�mi +?2`+?2` H2b `�BbQMb /2 H� pB+iQB`2 /m +Q/2t /�Mb H2 `�TTQ`i /2
H� `2HB;BQM +?`ûiB2MM2 �m HBp`2- /�Mb bQM BKTQ`i�M+2 TQm` H2 +mHi2 2i /�Mb H�
i`�/BiBQM bQHB/2K2Mi ûi�#HB2 T�` HǶú;HBb2- 2i 2M}M- /�Mb HǶBKTQ`i�Mi2 �+iBpBiû
HBiiû`�B`2 /2b ûHBi2b +?`ûiB2MM2b 2i H� +B`+mH�iBQM /2 H2m`b HBp`2b T2M/�Mi H�
Tû`BQ/2 /2 i`�MbBiBQM /2 HǶ�MiB[mBiû i�`/Bp2X

J�BMi2M�Mi [m2 HǶ�TT�`2M+2 2tiû`B2m`2 /m HBp`2 �MiB[m2 2i b2b +QMbû@
[m2M+2b TQm` H� K�MBTmH�iBQM /2 HǶQ#D2i bQMi +QMMm2b- BH bǶ�;Bi /Ƕûim/B2` +QK@
K2Mi H2b û+`Bp�BMb K2ii�B2Mi H2m`b ƾmp`2b ¨ H� TQ`iû2 /m Tm#HB+- mM2 [m2biBQM
/û+BbBp2 /�Mb H2 +QMi2ti2 /2b 2MpQBb 2i /2b +�/2�mt /2 HBp`2b- `2H2pûb /�Mb H2b
+Q``2bTQM/�M+2bX �mDQm`/Ƕ?mB- mM2 7QBb [m2 HǶ�mi2m` � ûi�#HB H2 i2ti2 /û}MBiB7
/2 bQM K�Mmb+`Bi 2i bQm?�Bi2 H2 pQB` Tm#HB2`- BH bǶ�/`2bb2 ¨ mM T`Q72bbBQMM2H
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bTû+B�HBbû- HǶû/Bi2m`- [mB b2 +?�`;2 /2 H� `2T`Q/m+iBQM 2i /2 H� /Bbi`B#miBQM
+QKK2`+B�H2 /m HBp`2X .�Mb HǶ�MiB[mBiû- H� pQHQMiû /2 `2M/`2 mM i2ti2 Tm@
#HB+ 2tBbi�Bi �bbm`ûK2Mi �mbbBX 1M 2z2i- H2b �mi2m`b �MiB[m2b MǶ?ûbBi�B2Mi T�b
¨ +QM}2` ¨ H2m`b H2+i2m`b H2b `�BbQMb [mB H2b �p�B2Mi TQmbbûb ¨ û+`B`2 2i H2b +B`@
+QMbi�M+2b [mB H2b �p�B2Mi �K2Mûb ¨ 7�B`2 +B`+mH2` H2m`b ƾmp`2bX G� /2mtBĕK2
T?�b2- +2HH2 /2 HǶû/BiBQM BM/mbi`B2HH2 2i +QKK2`+B�H2 T�` HǶBMi2`Kû/B�B`2 /2
Ŀ T`Q72bbBQMM2Hb /m HBp`2 ŀ- MǶ2tBbi�Bi T�b /�Mb HǶ�MiB[mBiûX SQm` �ii2BM/`2
bQM Tm#HB+- HǶû+`Bp�BM �MiB[m2 `2+Qm`�Bi ¨ /2b KQv2Mb p�`Bûb- [mB /ûT2M/�B2Mi
/�Mb mM2 i`ĕb H�`;2 K2bm`2 /2 b2b `2H�iBQMb T2`bQMM2HH2bX AH � 7�HHm /2 HQM;m2b
�MMû2b ¨ H� `2+?2`+?2 ?BbiQ`B[m2 TQm` �``Bp2` ¨ +2ii2 +QM+HmbBQM- 2M+Q`2 /Bb@
+miû2 �+im2HH2K2MiX AH +QMpB2Mi TQm` +2ii2 `�BbQM /2 `ûbmK2` iQmi /Ƕ�#Q`/ H2b
Q`B;BM2b 2i H� i2M2m` /m /û#�i- �p�Mi /2 bǶBMiû`2bb2` �mt ûi�T2b /2 H� KBb2 2M
+B`+mH�iBQM /ǶmM HBp`2 /�Mb HǶ�MiB[mBiû i�`/Bp2 2i /Ƕû+H�B`2` bQM `�TTQ`i �p2+
H2b +�/2�mt /2 HBp`2b Q#b2`pûb /�Mb H2b +Q``2bTQM/�M+2bX

GǶ?BbiQB`2 /m HBp`2 2bi mM /QK�BM2 /2 `2+?2`+?2 Qɍ H2b T`�iB[m2b KQ/2`M2b
QMi 2t2`+û mM2 7Q`i2 BM~m2M+2 bm` H� pBbBQM /2b ?BbiQ`B2MbX 1M 2z2i- #2�m@
+QmT /2 +?2`+?2m`b /2b sAs 2i ss bBĕ+H2b QMi +`m i`Qmp2` /�Mb H2b bQm`+2b
�MiB[m2b /2b KQ/2b /2 Ŀ Tm#HB+�iBQM ŀ ¨ HǶBMbi�` /2 MQb ?�#Bim/2b +QMi2K@
TQ`�BM2bX G� `2+?2`+?2 �HH2K�M/2 2M T�`iB+mHB2` � /ûp2HQTTû 2i 7�ÏQMMû mM2
BK�;2 /m 7QM+iBQMM2K2Mi /2 HǶĿ û/BiBQM ŀ /ǶmM HBp`2 /�Mb HǶ�MiB[mBiû- [mB
2bi /2p2Mm2 H2 KQ/ĕH2 /2 `û7û`2M+2 TQm` THmbB2m`b ;ûMû`�iBQMb /Ƕ?BbiQ`B2MbX
J�H;`û H2b MQK#`2mb2b +`BiB[m2b [mB v QMi ûiû �TTQ`iû2b- HǶBM~m2M+2 /2 +2ii2
`2+QMbi`m+iBQM 2``QMû2 2i �M�+?`QMB[m2 2bi 2M+Q`2 T2`+2TiB#H2 ¨ HǶ?2m`2 �+@
im2HH2X G2 Ŀ Tĕ`2 ŀ /2 +2i BMi2`T`ûi�iBQM 2bi HǶ�HH2K�M/ h?2Q/Q` "B`i- [mB-
/�Mb bQM Qmp`�;2 .�b "m+?r2b2M BM /2` �MiBF2 UR33kV T`ûb2Mi�Bi mM2 û+Q@
MQKB2 /m HBp`2 �MiB[m2 b2K#H�#H2 �mt �+iBpBiûb û/BiQ`B�H2b /m sAs bBĕ+H2X
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SQm` "B`i- BH 2tBbi�Bi /2b `2H�iBQMb û+QMQKB[m2b 2i +QMi`�+im2HH2b 2Mi`2 H2b
�mi2m`b- H2b û/Bi2m`b 2i H2b HB#`�B`2b- /QMi HǶ2t2KTH2 H2 THmb +ûHĕ#`2 b2`�Bi �i@
iB+mb- HǶĿ û/Bi2m` ŀ /2b ƾmp`2b /2 *B+û`QMX SQm` +QMiQm`M2` H2 T`Q#HĕK2
K�MB72bi2 /2 HǶBM2tBbi2M+2 /2 KQv2Mb Kû+�MB[m2b /2 `2T`Q/m+iBQM- "B`i �
bmTTQbû [m2 H� +QTB2 /2b HBp`2b `2TQb�Bi bm` mM2 K�BM@/Ƕƾmp`2 b2`pBH2- Q`;�@
MBbû2 /2 K�MBĕ`2 [m�bB BM/mbi`B2HH2 �}M /2 `ûTQM/`2 ¨ H� /2K�M/2X G2b HBp`2b
�BMbB T`Q/mBib ûi�B2Mi /Bzmbûb /�Mb iQmi HǶ1KTB`2- p2M/mb /�Mb H2b HB#`�B`B2b
Dmb[m2 /�Mb H2b +Biûb T`QpBM+B�H2b Qm KBb ¨ /BbTQbBiBQM /�Mb H2b #B#HBQi?ĕ[m2bX
.2``Bĕ`2 +2ii2 `2+QMbi`m+iBQM /ǶmM2 pû`Bi�#H2 û+QMQKB2 �MiB[m2 /m HBp`2 QM
T2mi /Bb+2`M2` H� +QM+2TiBQM BKTHB+Bi2 2i H�`;2K2Mi `QK�M+û2 b2HQM H�[m2HH2
HǶ1KTB`2 `QK�BM ûi�Bi mM KQM/2 Qɍ H� HBiiû`�im`2 ûi�Bi ~Q`Bbb�Mi2 2i H2b HBp`2b-
+QKK2`+B�HBbûb T�` H2b HB#`�B`B2b- �++2bbB#H2b �m THmb ;`�M/ MQK#`2X

AH M2 /QBi THmb āi`2 /ûKQMi`û [m2 H2 b+ûM�`BQ Ŀ ¨ H� "B`i ŀ 2bi �M�@
+?`QMB[m2 2i HQBM /2 H� `û�HBiû �MiB[m2X 1M 2z2i- H� `2+?2`+?2 �+im2HH2 �/K2i
H�`;2K2Mi [mǶmM2 �+iBpBiû û/BiQ`B�H2 2i mM2 /BzmbBQM +QKK2`+B�H2 /2 ivT2
KQ/2`M2 MǶ2bi T�b +QM+2p�#H2 TQm` H2 HBp`2 �MiB[m2X �BMbB- H� `2+QMbi`m+iBQM
i`�/BiBQMM2HH2 `2TQb2 bm` mM +2`i�BM MQK#`2 /2 T`ûbmTTQbûb- mM2 i2`KBMQHQ@
;B2 KQ/2`M2 bQmp2Mi BM�/û[m�i2 2i mM2 2ti`�TQH�iBQM /2b BM7Q`K�iBQMb HBp`û2b
T�` H2b bQm`+2bX hQmi /Ƕ�#Q`/- "B`i 2i b2b bm++2bb2m`b QMi H�`;2K2Mi bm`2b@
iBKû H2 H2+iQ`�i �MiB[m2- �mbbB #B2M 2M +2 [mB +QM+2`M2 H2 MQK#`2 /2 H2+i2m`b
[m2 H� [m�HBiû /2 H� H2+im`2X G2 Tm#HB+ TQi2MiB2H /ǶmM HBp`2 ûi�Bi #2�m+QmT THmb
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`2bi`2BMi [m2 +2 [m2 HǶQM �p�Bi bmTTQbûX lM �mi`2 T`Q#HĕK2 K�D2m`- BMBiBû
T�` "B`i- 2bi HǶ�TTHB+�iBQM b�Mb 2bT`Bi +`BiB[m2 /2 H� i2`KBMQHQ;B2 KQ/2`M2 ¨
H� /2b+`BTiBQM /2 HǶĿ û/BiBQM ŀX �BMbB- H2b i2`K2b H�iBMb 2/2`2f2/BiBQ QMi ûiû
T`Bb TQm` /2b bvMQMvK2b /ǶĿ û/Bi2` ŀfĿ û/BiBQM ŀX *QKK2 QM �p�Bi B/2MiB}û
Ŀ HǶû/BiBQM �MiB[m2 ŀ- BH T�`�Bbb�Bi Hû;BiBK2 /2 i`�MbTQb2` HǶ2Mb2K#H2 /m pQ@
+�#mH�B`2 /2 HǶû+QMQKB2 /m HBp`2 ¨ HǶ�MiB[mBiûX J�Bb H� i2`KBMQHQ;B2 KQ/2`M2
bǶ2bi `ûpûHû2 i`ĕb �TT`QtBK�iBp2 2i � +QM/mBi �mt �M�+?`QMBbK2b 2i �mt 2t@
i`�TQH�iBQMb [m2 HǶQM `2T`Q+?2 �mDQm`/Ƕ?mB ¨ H� `2+QMbi`m+iBQM i`�/BiBQMM2HH2X
1M}M- H2 T`ûbmTTQbû /2 HǶ2tBbi2M+2 /ǶmM Ŀ K�`+?û HBiiû`�B`2 ŀ ¨ HǶBK�;2 /m
KQM/2 KQ/2`M2 � BM/mBi mM2 �M�Hvb2 Q`B2Miû2 /2b bQm`+2b 2i � +QM/mBi ¨ mM2
;`�p2 bm`2biBK�iBQM /m MQK#`2 /2 HB#`�B`2bX 1M 2z2i- mM2 `2H2+im`2 �ii2M@
iBp2 /2b i2ti2b �MiB[m2b KQMi`2 [mǶ�m@/2H¨ /ǶmM pQ+�#mH�B`2 û[mBpQ[m2 [mB
M2 T2`K2i T�b iQmDQm`b /ǶB/2MiB}2` H2 HB#`�B`2 �p2+ +2`iBim/2- BH M2 `2bi2 }M�@
H2K2Mi [m2 i`ĕb T2m /2 K2MiBQMb [mB �ii2bi2Mi /2 H2m` 2tBbi2M+2X GB#`�B`B2b 2i
HB#`�B`2b �TT�`�Bbb2Mi +QKK2 mM T?ûMQKĕM2 `û2H K�Bb K�`;BM�H- KāK2 /�Mb
H2b ;`�M/2b +BiûbX SQm` }MB`- H2 b+ûM�`BQ Ŀ ¨ H� "B`i ŀ MǶ� bȿ`2K2Mi T�b
T`āiû �bb2x /Ƕ�ii2MiBQM �mt �mi`2b TQbbB#BHBiûb [mǶ�p�Bi HǶ�mi2m` �MiB[m2 TQm`
Ŀ +QKKmMB[m2` ŀ bQM i2ti2X _û+2KK2Mi- BH � ûiû /ûKQMi`û [m2 H� T2`7Q`@
K�M+2 Q`�H2 `2KTH�Ï�Bi `û2HH2K2Mi H� Ŀ Tm#HB+�iBQM ŀ /ǶmM HBp`2X *QKK2
mM2 +QKTQbBiBQM HBiiû`�B`2 ûi�Bi �p�Mi iQmi /2biBMû2 ¨ āi`2 Hm2 Q`�H2K2Mi U`2@
+Bi�iBQV- H� Tm#HB+�iBQM Ŀ û+`Bi2 ŀ MǶûi�Bi T�b T`BKQ`/B�H2 2i M2 +QMbiBim�Bi T�b
mM2 }M 2M bQB TQm` bQM �mi2m`X

Zm2 bB;MB}2Mi H2b �bT2+ib /Bb+miûb T`û+û/2KK2Mi TQm` H� KBb2 2M +B`+m@
H�iBQM /m HBp`2 \ .�Mb H� K2bm`2 Qɍ mM2 û+QMQKB2 /m HBp`2 �p2+ b2b û/Bi2m`b-
b2b BKT`BK2m`b 2i b2b +QKK2`Ï�Mib- MǶ2tBbi�Bi T�b /�Mb HǶ�MiB[mBiû- H2 7�Bi
/2 `2M/`2 mM HBp`2 Tm#HB+ BM+QK#�Bi ¨ H� b2mH2 `2bTQMb�#BHBiû 2i �m i`�p�BH
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/2 HǶ�mi2m`X �BMbB- KāK2 bB mM2 +2`i�BM2 /BzmbBQM Ŀ Tm#HB[m2 ŀ `û�HBbû2 T�`
HǶBMi2`Kû/B�B`2 /2 HB#`�B`2b- M2 T2mi T�b āi`2 iQi�H2K2Mi MBû2- H� +B`+mH�iBQM
Ŀ T`Bpû2 ŀ �m b2BM /m `ûb2�m /2 HǶ�mi2m` ûi�Bi H2 Ŀ T`Q+û/û MQ`K�H ŀX GǶ2/BiBQ
MǶ2bi T�b mM2 Ŀ û/BiBQM ŀ /�Mb H2 b2Mb KQ/2`M2 /m i2`K2- +QKK2 J�``Qm
HǶ�p�Bi /ûD¨ bB;M�Hû BH v � #B2M HQM;i2KTb ,

Ŀ ǳû/Bi2`Ǵ- Tm#HB2` mM HBp`2 +QMbBbi�Bi bBKTH2K2Mi- mM2 7QBb H� /û+B@
bBQM T`Bb2- ¨ }t2` /û}MBiBp2K2Mi H� i2M2m` /m i2ti2- ¨ 2M 2tû+mi2`
Qm 2M 7�B`2 2tû+mi2` mM2 +QTB2 bQB;Mû2 2i ¨ K2ii`2 2M +B`+mH�iBQM
+2i 2t2KTH�`@�`+?ûivT2 2M 2M �miQ`Bb�Mi H� H2+im`2 2i H� +QTB2X ŀ

GǶ2/BiBQ +Q``2bTQM/�Bi �BMbB ¨ H� }t�iBQM /û}MBiBp2 /m K�Mmb+`Bi- [mB BK@
THB[m�Bi mM2 T?�b2 /2 +Q``2+iBQM- /2 H2+im`2 +`BiB[m2 2i /2 `ûpBbBQM- 2i ¨ H�
KBb2 2M +B`+mH�iBQM- +Ƕ2bi@¨@/B`2 H� /Bbi`B#miBQM /2 HǶQmp`�;2- bQB;M2mb2K2Mi
+Q``B;û 2i +QTBû bm` mM bmTTQ`i /m`�#H2- ¨ mM +2`+H2 /2 T2`bQMM2b BMiû`2bbû2bX
*2b ûi�T2b- #B2M b�BbBbb�#H2b ¨ i`�p2`b H2b +Q``2bTQM/�M+2b- BM+Hm2Mi THmbB2m`b
KQK2Mib Qɍ HǶ�mi2m` 2MpQv�Bi bQM K�Mmb+`Bi- 2M p2`bBQM /û}MBiBp2 Qm MQM- ¨
/2b �KBb Qm /2b +QMM�Bbb�M+2b THmb Qm KQBMb T`Q+?2bX

1M T`2KB2` pB2Mi ûpB/2KK2Mi H� `û/�+iBQM /2 HǶQmp`�;2 T�` HǶû+`Bp�BM- [mB
`û/B;2 Qm 7�Bi `û/B;2`- bQmp2Mi 2M /B+i�Mi ¨ mM b+`B#2- mM2 T`2KBĕ`2 +QTB2
/m i2ti2X *2ii2 p2`bBQM 2bi 2MbmBi2 2MpQvû2 ¨ mM �KB T`Q+?2 Qm mM +2`+H2
/ǶBMiBK2b �}M [mǶBHb HBb2Mi- +QKK2Mi2Mi 2i +`BiB[m2Mi H2 i2ti2X G2b �mi2m`b
TQmp�B2Mi +QKTi2` i�+Bi2K2Mi bm` H� /Bb+`ûiBQM /2b +Q``2+i2m`b [mǶBHb �p�B2Mi
+?QBbBb �p2+ bQBMX a�#BMmb �p�Bi pBbB#H2K2Mi +Q``B;û mM2 ƾmp`2 /Ƕ�K#`QBb2
/2 JBH�M 2i HmB `2MpQB2 mM +Q/2t `ûpBbûX GǶQ`�i2m` avKK�[m2 bQHHB+Bi�Bi bQM
Tĕ`2 TQm` H� +Q``2+iBQM , Ŀ .ĕb ¨ T`ûb2Mi- MQmb pQmb 2MpQvQMb [m2H[m2b@mM2b
/2 MQb +QKTQbBiBQMb- �p2+ T`Bĕ`2- �m MQK /2b .B2mt- /Ƕv +Q``B;2` +2 [mB pQmb
/ûTH�B`�X ŀ *?2x �m;mbiBM- mM2 T?�b2 /2 +Q``2+iBQM U2K2M/�iBQV T`û+û/�Bi
û;�H2K2Mi ¨ H� KBb2 2M +B`+mH�iBQM ,

J�``Qm
J�``Qm
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Ŀ .2#mB 2`;Q MmM+ HB#`Qb 2KBii2`2- [mQb 2K2M/�im`mK K2 2bb2
T`QKBbb2`�K 2i B/2Q MQM KBbB- [mB� MQM 2K2M/�mB- MQM [mB� MQHmB-
b2/ [mB� MQM TQimB +m`BbXXX KmHiBb Q++mT�imbX ŀ

�p�Mi /2 HǶ2MpQv2` ¨ bQM +Q``2bTQM/�Mi- mM2 T�`iB2 /2 HǶƾmp`2 UBH bǶ�;Bi
/m HBp`2 oA /m .2 KmbB+�V Mû+2bbBi�Bi 2M+Q`2 mM2 2K2M/�iBQ [mǶ�m;mbiBM-
i`QT Q++mTû T�` �BHH2m`b- MǶ�p�Bi T�b 2M+Q`2 2m H2 i2KTb /2 `û�HBb2`X S�mHBM /2
LQH2 7�Bb�Bi �mbbB T�`iB2 /m +2`+H2 /2b BMiBK2b �mt[m2Hb �m;mbiBM +QM}�Bi H�
+Q``2+iBQM /2 b2b Qmp`�;2b ,

Ŀ 1i M�im`2HH2K2Mi- TmBb[m2 im p�b HB`2 MQK#`2 /2 MQb û+`Bib- iQM
�z2+iBQM K2 b2`� /ǶmM #B2M THmb ;`�M/ T`Bt bB- bm` H2b TQBMib [mB
iǶ�m`QMi /ûTHm- ǳ�p2+ H� KBbû`B+Q`/2 /m Dmbi2Ǵ- im K2 +Q``B;2b 2i
im K2 `û7mi2bX ŀ

�Hi2`M�iBp2K2Mi- mM2 H2+im`2 U`2+Bi�iBQV /ǶmM2 ƾmp`2 Qm /ǶmM2 T�`iB2 /2
HǶƾmp`2 T2`K2ii�Bi ¨ HǶ�mi2m` /ǶQ#i2MB` mM2 `û�+iBQM BKKû/B�i2 /2 H� T�`i
/ǶmM Tm#HB+ +?QBbB 2i /2 /Bb+mi2` H2b ûp2Mim2HH2b `ûpBbBQMbX G� `2+Bi�iBQ Q++mT2
mM2 TH�+2 BKTQ`i�Mi2 /�Mb H2 T`Q+2bbmb /2 HǶ2/BiBQX G� H2+im`2 2M T2iBi +QKBiû
+Q2tBbi�Bi �p2+ H2b T2`7Q`K�M+2b Q`�H2b /2p�Mi mM ;`�M/ �m/BiQB`2X GQ`b[m2
JûH�MB2- `2Mi`û2 /2 Cû`mb�H2K- bûDQm`M�Bi +?2x S�mHBM ¨ LQH2- +2HmB@+B HmB }i
/û+Qmp`B` H� oB2 /2 b�BMi J�`iBM /2 bQM �KB amHTB+2 aûpĕ`2 2M HmB HBb�Mi H2
i2ti2 ¨ pQBt ?�mi2X amHTB+2 aûpĕ`2 HmB@KāK2 bǶ2Mi`2i2M�Bi �p2+ /2b KQBM2b
bm` bQM Qmp`�;2X �m oA bBĕ+H2 2M+Q`2- +2ii2 T`�iB[m2 2bi �ii2biû2 HQ`b[m2
�`�iQ` HBb�Bi bQM .2 �+iB#mb �TQbiQHQ`mK /�Mb HǶû;HBb2 a�BMi@SB2``2 �/ mBM@
+mH� /2p�Mi mM2 7QmH2 /2 H�ś[m2b [m�i`2 DQm`b /2 bmBi2X �T`ĕb H� +Q``2+iBQM
/û}MBiBp2- H2 i2ti2 2bi +QTBû Ŀ �m T`QT`2 ŀ bQmb H� bmT2`pBbBQM /2 HǶ�mi2m`
U2i MQM T�b /ǶmM Ŀ û/Bi2m` ŀVX S`Q#�#H2K2Mi- +2 /2`MB2` +QMb2`p�Bi mM2 +Q@
TB2 /2 HǶ2t2KTH�B`2 /û}MBiB7 /�Mb b� #B#HBQi?ĕ[m2 T2`bQMM2HH2 c �m KBMBKmK-

JQ`2�m G�M+2H

1B;H2`



kj8

mM �mi`2 2t2KTH�B`2 ûi�Bi KBb 2M +B`+mH�iBQMX G2 T`2KB2` /2biBM�i�B`2 ûi�Bi
;ûMû`�H2K2Mi H2 /û/B+�i�B`2X

�T`ĕb �pQB` ûi�#HB HǶ2t2KTH�B`2 }M�H- HǶ�mi2m` K2ii�Bi bQM ƾmp`2 ¨ H� /Bb@
TQbBiBQM /ǶmM Tm#HB+ THmb H�`;2X �T`ĕb mM2 ûp2Mim2HH2 H2+im`2 Ŀ Tm#HB[m2 ŀ-
H2b T`2KB2`b /2biBM�i�B`2b /ǶmM2 +QTB2 ûi�B2Mi H2UbV /û/B+�i�B`2UbV 2i H2b �KBb
T`Q+?2b /2 HǶ�mi2m`X G2 T`2KB2` 2t2KTH�B`2 MǶûi�Bi D�K�Bb Qz2`i ¨ mM T�`7�Bi
BM+QMMmX aB HǶ�mi2m` bQm?�Bi�Bi `2M/`2 ?QKK�;2 ¨ [m2H[mǶmM- BH HmB /û/B�Bi
bQM ƾmp`2X G2 /û/B+�i�B`2 DQm�Bi bQmp2Mi mM `ƬH2 T�`iB+mHB2` /�Mb H� pB2 /2
HǶ�mi2m` Qm ûi�Bi mM T2`bQMM�;2 ?�mi TH�+û- /QMi BH �ii2M/�Bi mM2 �B/2- mM
Ŀ bTQMbQ`BM; ŀ TQm` H� /BzmbBQMX 1MMQ/2 +QM}2 ¨ bQM �KB "2�imb [mǶBH 2b@
+QKTi�Bi mM T�i`QM�;2 HBiiû`�B`2 /m T�i`B+B2M `QK�BM avKK�[m2 - �m[m2H
BH �p�Bi �/`2bbû HǶmM2 /2 b2b +QKTQbBiBQMbX S�`�HHĕH2K2Mi- BH �p�Bi 2MpQvû mM2
+QTB2 ¨ "2�imb 2i HǶ2t?Q`i�Bi ,

Ŀ �v2x H� /Bb+`ûiBQM /2 M2 `B2M /B`2 c ;�`/2x@pQmb #B2M /2 `ûpûH2`
¨ HǶûKBM2Mi T2`bQMM�;2 /QMi MQmb p2MQMb /2 T�`H2`- [mǶmM 2t2K@
TH�B`2 pQmb � ûiû �/`2bbû c /2K�M/2x@HmB@2M +QKKmMB+�iBQM +QKK2
/ǶmM2 +?Qb2 MQmp2HH2- 2i bB pQmb `2+QMM�Bbb2x [m2 KQM ƾmp`2 � Kû@
`Biû /2 HmB TH�B`2- pQmb H� TQ`i2`2x b�Mb +`�BMi2 ¨ H� +QMM�Bbb�M+2
/2b ?QKK2b /2 #QM ;QȿiX ŀ

"2�imb /2p�Bi ;�`/2` H2 bBH2M+2 bm` H� +QTB2 [mB HmB �p�Bi ûiû �/`2bbû2-
TQm` M2 T�b 7`QBbb2` H2 /û/B+�i�B`2 /2 H� +QKTQbBiBQMX .2 THmb- 1MMQ/2 HmB
/2K�M/2 /2 bQM/2` HǶ�`BbiQ+`�i2 �}M /2 b�pQB` bB HǶQmp`�;2 HmB � THm- 2i- ¨
+2ii2 +QM/BiBQM b2mH2K2Mi- /2 H2 /Bbi`B#m2` ¨ /Ƕ�mi`2b BMiû`2bbûbX G� T`�iB[m2
/2b /û/B+�+2b 2bi �bb2x #B2M +QMMm2X G2b MQKb /2b /û/B+�i�B`2b MQmb QMi
bQmp2Mi ûiû i`�MbKBb /�Mb H2b T`û7�+2b /2b ƾmp`2b i`�MbKBb2b Qm /�Mb mM2
Ŀ ûTŗi`2 /û/B+�iQB`2 ŀ +QKK2 HǶQM 2M i`Qmp2 /�Mb T`2b[m2 iQmi2b H2b +QHH2+iBQMb
ûTBbiQH�B`2b i�`/Bp2bX .m 7�Bi /2 bQM BKTQ`i�Mi2 �+iBpBiû HBiiû`�B`2- �m;mbiBM
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/Ƕ>BTTQM2 /û/B� mM ;`�M/ MQK#`2 /2 b2b Qmp`�;2b ¨ b2b �KBb 2i +QHHĕ;m2b-
mM2 T`�iB[m2 /QMi QM T2mi HB`2 H2b /ûi�BHb /�Mb b� +Q``2bTQM/�M+2X Cû`ƬK2
+?QBbBbb�Bi bQmp2Mi H2b �KBb /2 bQM THmb T`Q+?2 2MiQm`�;2 TQm` `2M/`2 +QKTi2
/m HB2M T�`iB+mHB2` [mB H2b mMBbb�BiX

�/`2bbûb 2M +�/2�m �mUtV /û/B+�i�B`2UbV 2i ¨ /2b �KBb T`Q+?2b- HǶ2MpQB
/2b T`2KB2`b 2t2KTH�B`2b û[mBp�H�Bi ¨ HǶ2/BiBQ /m HBp`2X 1M Ŀ 7�Bb�Mi bQ`iB` ŀ
U2/2`2V H2 i2ti2- HǶ�mi2m` 2M �miQ`Bb�Bi i�+Bi2K2Mi H� H2+im`2 2i H� +QTB2X 1M
KāK2 i2KTb- HǶ2/BiBQ bB;MB}�Bi H� T2`i2 /2 +QMi`ƬH2 /2 HǶ�mi2m` bm` b� +QKTQ@
bBiBQMX 1M 2z2i- H2 /2biBM�i�B`2 /ǶmM 2t2KTH�B`2@�`+?ûivT2 TQmp�Bi T`āi2` bQM
HBp`2 ¨ iQmi2 T2`bQMM2 BMiû`2bbû2- [mB 2M `û�HBb�Bi mM2 +QTB2- 2i +2HH2@+B- ¨ bQM
iQm` TQmp�Bi T`āi2` bQM 2t2KTH�B`2 TQm` +QTB2 ¨ mM2 �mi`2- 2i �BMbB /2 bmBi2X
G2 HBp`2 ûi�Bi /Bbi`B#mû bm++2bbBp2K2Mi- mM2 +QTB2 �T`ĕb HǶ�mi`2- 2i bm` BMBiB�@
iBp2 BM/BpB/m2HH2 ¨ [mB bQm?�Bi�Bi HǶ�+[mû`B`X *2ii2 T`Q+û/m`2 MǶBKTHB[m�Bi
T�b /2 7`�Bb- bB +2 MǶ2bi H2 T`Bt /m K�iû`B2H 2i ûp2Mim2HH2K2Mi H2b ?QMQ`�B`2b /m
b+`B#2X *?�[m2 2t2KTH�B`2- `2+QTBû ¨ H� K�BM- ûi�Bi mMB[m2- 2i bQM T`QT`Bûi�B`2
ûi�Bi HB#`2 /Ƕ2M 7�B`2 +2 [mǶBH pQmH�BiX GǶ�mi2m` MǶûi�Bi T�b 2M K2bm`2 /2 +QMi`Ƭ@
H2` +2ii2 /BzmbBQM , BH MǶ�p�Bi �m+mM2 TQbbB#BHBiû /Ƕ�TTQ`i2` /2b +Q``2+iBQMb-
/Ƕ2KTā+?2` �mi`mB /2 +QTB2` Qm /2 `ûpBb2` H2 i2ti2- /2 bm`p2BHH2` H2 MQK#`2
/2 +QTB2b `û�HBbû2b Qm KāK2 /2 bǶ�bbm`2` [mǶQM HmB �ii`B#m�Bi bQM Qmp`�;2X G2
HBp`2 ûi�Bi /Bbi`B#mû b�Mb `û;mH�iBQM ¨ i`�p2`b mM `ûb2�m BM7Q`K2H /2 T2`bQMM2b
BMiû`2bbû2b- [mB +QMM�Bbb�B2Mi [m2H[mǶmM +?2x [mB BH ûi�Bi TQbbB#H2 /Ƕ2KT`mMi2`
HǶQmp`�;2 2i [mB bQm?�Bi�B2Mi 2M T`2M/`2 +QTB2X lM2 ƾmp`2 Ŀ Tm#HBû2 ŀ /2@
p2M�Bi Ŀ T`QT`Bûiû Tm#HB[m2 ŀ 2i- +QKK2 H2b /`QBib /Ƕ�mi2m` MǶ2tBbi�B2Mi T�b
/�Mb HǶ�MiB[mBiû - HǶû+`Bp�BM T2`/�Bi iQmi TQmpQB` bm` b� +QKTQbBiBQMX �m@
;mbiBM ûi�Bi #B2M +QMb+B2Mi /2b +QMbû[m2M+2b /2 H� KBb2 2M +B`+mH�iBQM /ǶmM2
ƾmp`2- +QKK2 BH H2 bQmHB;M2 �Kĕ`2K2Mi /�Mb b2b _2i`�+i�iBQM2b ,

"�`/v J�``Qm �`Mb ai�``
:�K#H2 qBMb#m`v *�``Bö
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Ŀ b+`B#2`2XXX Bbi� KB?B TH�+mBi- mi ?�2+ 2KBii�K BM K�Mmb ?Q@
KBMmK- � [mB#mb 2�- [m�2 B�K 2/B/B- `2mQ+�`2 2i 2K2/�`2 MQM
TQbbmKX ŀ

�BMbB- mM �mi2m` MǶûi�Bi T�b ¨ HǶ�#`B /ǶmM2 /BzmbBQM /2 bQM ƾmp`2 b�Mb bQM
�++Q`/ 7Q`K2HX avKK�[m2 bm#Bi H2b `2T`Q+?2b /Ƕ�mbQM2- TQm` �pQB` /Bzmbû mM
HB#2HHmb b�Mb HǶ�miQ`Bb�iBQM /2 +2 /2`MB2` ,

Ŀ Lû�MKQBMb- pQmb K2 T�`�BbbB2x #2�m+QmT i`QT KQ/2bi2- HQ`b[m2
pQmb K2 `2T`Q+?B2x /Ƕ�pQB` KBb 2M +B`+mH�iBQM pQi`2 T2iBi HBp`2X
*�` D2 +`QBb THmb 7�+BH2 /2 ;�`/2` /2b +2M/`2b #`ȿH�Mi2b /�Mb H�
#Qm+?2 [m2 /2 +QMb2`p2` ¨ HǶQK#`2 mM2 ƾmp`2 bTH2M/B/2X .ĕb [m2
pQi`2 TQĕK2 pQmb 2mi [mBiiû- pQmb �p2x T2`/m iQmi /`QBi bm` HmB 2i
/ûbQ`K�Bb /�Mb H2 /QK�BM2 Tm#HB+- +2 KQ`+2�m /ǶûHQ[m2M+2 DQmBi
/2 b� HB#2`iûX ŀ

*2 HB#2HHmb /QBi āi`2 B/2MiB}û- b2K#H2@i@BH- �p2+ H2 HB#2` T`Qi`2TiB+mb �/
M2TQi2K [mǶ�mbQM2 �p�Bi pQmHm ;�`/2` /�Mb H2 +2`+H2 7�KBHB�HX 6BM�H2K2Mi-
�mbQM2- bû/mBi T�` H2b ûHQ;2b /2 avKK�[m2- 2t+mb2 +2i �+i2 2i �/K2i [m2 bQM
ƾmp`2 2bi iQK#û2 2Mi`2 /2b K�BMb �KB2bX lM ûTBbQ/2 /2 +Q``2bTQM/�M+2
/2 aB/QBM2 �TQHHBM�B`2 KQMi`2 /2 [m2HH2 7�ÏQM- bQmp2Mi 7Q`imBi2- H2b HBp`2b
pQv�;2�B2Mi /2 K�BM 2M K�BM- b�Mb �m+mM2 BMbi�M+2 /2 +QMi`ƬH2X

Ŀ lM pQv�;2m` b2 `2M/�Mi /2 *H2`KQMi 2M "2H;B[m2 UD2 H2 +QMM�Bb
T2`bQMM2HH2K2Mi K�Bb DǶB;MQ`2 H2 KQiB7 /2 bQM pQv�;2 , +2H� /Ƕ�BHH2m`b
MǶ� T�b /ǶBKTQ`i�M+2V- [m�M/ BH 7mi �``Bpû ¨ _2BKb- ;�;M�- bQBi ¨
T`Bt /Ƕ�`;2Mi- bQBi T2mi@āi`2 2M HmB `2M/�Mi b2`pB+2- H2b 7�p2m`b /2
pQi`2 +QTBbi2 Qm /2 pQi`2 #B#HBQi?û+�B`2 2i HmB bQmiB`�- �p2+ pQi`2
+QMb2Mi2K2Mi Qm MQM- mM i`ĕb pQHmKBM2mt K�Mmb+`Bi /2 pQb .û@
+H�K�iBQMbX § bQM `2iQm` +?2x MQmb- iQmi }2` /2 bǶāi`2 2KT�`û
/ǶmM2 i2HH2 +QHH2+iBQM- #B2M [m2 MQmb 7mbbBQMb T`āi ¨ H� HmB �+?2i2`-
BH MQmb Qz`Bi Mû�MKQBMb 2M +�/2�m iQmi +2 [mǶBH �p�Bi 2KTQ`iû-
T�`+2 [mǶBH ûi�Bi MQi`2 +QM+BiQv2M U2i +Ƕûi�Bi H¨ mM2 �iiBim/2 iQmi
¨ 7�Bi MQ`K�H2VX �mbbBiƬi MQmb T`ŗK2b bQBM- +2mt [mB QMi H2 ;Qȿi

"`m;;Bbb2` .2bKmHHB2x
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/2b H2ii`2b 2i KQB@KāK2- +QKK2 MQmb �pBQMb H2 /ûbB` Hû;BiBK2 /2
HB`2 +2b Qmp`�;2b- /Ƕ2M �TT`2M/`2 T�` +ƾm` H� THmb ;`�M/2 T�`iB2
2i /2 i`�Mb+`B`2 H2 iQmiX ŀ

aB/QBM2 �p�Bi `û+mTû`û /2 K�MBĕ`2 BM/B`2+i2 /2b pQHmK2b /2b 2t2`+B+2b Q`�@
iQB`2b /2 _ûKB- HǶûpā[m2 /2 _2BKb UpX 93y@�pX 8j8VX aB/QBM2 HQm2 H� [m�HBiû
`?ûiQ`B[m2 /2 HǶQmp`�;2 2i bQm?�Bi2 2Mi`2` 2M +QMi�+i �p2+ bQM �mi2m`X G�
K�MBĕ`2 /QMi H2 +BiQv2M /2 *H2`KQMi bǶûi�Bi T`Q+m`û HǶQmp`�;2 ¨ _2BKb 2bi
[m2H[m2 T2m BM?�#Bim2HH2- K�Bb M2 b2K#H2 T�b +?Q[m2` aB/QBM2 UM2+ 2`�i BMBmb@
imKVX AH 2bi `�pB /2 +2 +�/2�m 7Q`imBi- [mǶBH MǶ?ûbBi2 T�b ¨ +QTB2` 2i ¨ /Bzmb2`
�mT`ĕb /2 b2b �KBb H2ii`ûb b�Mb KāK2 bǶ�bbm`2` +?2x _ûKB /2 HǶ�mi?2MiB+Biû
/m HBp`2X

1M}M- mM2 H2ii`2 /Ƕ�m;mbiBM T`ûb2Mi2 mM #2H 2t2KTH2 /2b /�M;2`b �mt[m2Hb
ûi�Bi 2tTQbû H2 H2+i2m` �MiB[m2X GQ`b[mǶQM MǶQ#i2M�Bi T�b H2 K�Mmb+`Bi /2b
K�BMb /2 HǶ�mi2m`- QM M2 TQmp�Bi D�K�Bb āi`2 bȿ` /2 HǶ�mi?2MiB+Biû /m i2ti2X lM
+2`i�BM Cmbimb �p�Bi `û+mTû`û mM i2ti2 /Ƕ�m;mbiBM- /QMi BH �p�Bi bQB;M2mb2K2Mi
T`Bb +QTB2X *QKK2 BH /Qmi�Bi /2 H� i2M2m` /m i2ti2- BH 2Mi`2T`2M/ �HQ`b H2
pQv�;2 Dmb[mǶ¨ >BTTQM2 TQm` 7�B`2 pû`B}2` HǶQmp`�;2 /B`2+i2K2Mi �mT`ĕb /2
bQM �mi2m` ,

Ŀ Cmbimb bǶ2M 2bi ûKm 2i 2bi p2Mm T�` K2` Dmb[mǶ¨ MQmb- �p2+
+2 KāK2 HBp`2 , BH +`�B;M�Bi /Ƕ�pQB` mM 2t2KTH�B`2 7�miB7 c +�` BH
�p�Bi #B2M +QMb+B2M+2- TQm` b� T�`i- /2 MǶāi`2 HǶ�mi2m` /Ƕ�m+mM2
BMi2`TQH�iBQMX S�` mM2 +QHH�iBQM �p2+ MQb pQHmK2b- 2i T�` KQB
�mbbB- [mB +QMM�Bbb�Bb H� +?Qb2 ¨ 7QM/- BH bǶ�T2`Ïmi [mǶBH TQbbû/�Bi
mM 2t2KTH�B`2 b�Mb /û7�miX ŀ

G2b H2+i2m`b ûi�B2Mi +QMb+B2Mib [m2 H� KmHiBTHB+�iBQM /ǶmM i2ti2 T�` +QTB2b
BM/BpB/m2HH2b- [mB û+?�TT�B2Mi �m +QMi`ƬH2 /2 HǶ�mi2m`- 2Mi`�ŗM�Bi /2b 2``2m`b

S*"1 9
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/�Mb H2b HBp`2b- [mB �HH�B2Mi /2 H� bBKTH2 BM�/p2`i�M+2 ;`�KK�iB+�H2 ¨ H� 7�H@
bB}+�iBQM BMi2MiBQMM2HH2X *2ii2 [m2biBQM b2 TQb�Bi iQmi T�`iB+mHBĕ`2K2Mi /�Mb
H2 +QMi2ti2 /2 HǶ�z�B`2 TûH�;B2MM2 /�Mb H�[m2HH2 � ûiû û+`Bi2 +2ii2 H2ii`2 /Ƕ�m@
;mbiBMX "2�m+QmT /2 i`�Biûb �MQMvK2b +B`+mH�B2Mi ¨ +2ii2 ûTQ[m2 [m2 H2m`b
�mi2m`b- MQi�KK2Mi SûH�;2- M2 pQmH�B2Mi T�b `2+QMM�ŗi`2 +QKK2 H2b H2m`bX
�BMbB- QM MǶûi�Bi D�K�Bb ¨ HǶ�#`B /2 pû`Bi�#H2b 7�mtX SQm` b2 T`Q+m`2` mM HBp`2-
BH ûi�Bi T`û7û`�#H2 /2 bǶ�/`2bb2` /B`2+i2K2Mi ¨ HǶ�mi2m` Qm /ǶBMiû;`2` H2b +2`+H2b
T`Q+?2b ;`�pBi�Mi �miQm` /2 HǶû+`Bp�BMX

a2 T`Q+m`2` mM HBp`2 /�Mb HǶ�MiB[mBiû i�`/Bp2 MǶûi�Bi T�b mM2 i�+?2 �Bbû2
2i H2b �K�i2m`b /2 HBiiû`�im`2 Ui?ûQHQ;B[m2 Qmf2i T`Q7�M2V ûi�B2Mi Q#HB;ûb /2
b�BbB` H2b QTTQ`imMBiûb [mB bǶQz`�B2Mi ¨ 2mtX G2 THmb bBKTH2 ûi�Bi bQmp2Mi /2
bǶ�/`2bb2` /B`2+i2K2Mi ¨ HǶ�mi2m` TQm` Q#i2MB` HǶmM /2 b2b Qmp`�;2bX �++û/�Mi
¨ H� `2[māi2 /m +Q``2bTQM/�Mi- HǶ�mi2m` ûi�Bi HB#`2 /2 7�B`2 +QTB2` H2 HBp`2 2M
[m2biBQM 2i /Ƕ�/`2bb2` 2M +�/2�m H2 K�Mmb+`Bi ¨ HǶBMiû`2bbûU2V Ĝ mM T`Q+û/û
�bb2x `�`2 2i [mB BKTHB[m�Bi /2b +QM/BiBQMb bTû+B�H2bX Pm #B2M- BH HǶBMpBi�Bi ¨
p2MB` �mT`ĕb /2 HmB TQm` 2M T`2M/`2 +QTB2- bQBi 2M T2`bQMM2- bQBi 2M 2MpQv�Mi
/2b b+`B#2bX lM2 /2`MBĕ`2 TQbbB#BHBiû ûi�Bi H2 T`āi , HǶƾmp`2 ûi�Bi 2MpQvû2 ¨ HǶBM@
iû`2bbû- [mB 2M T`2M�Bi +QTB2 TQm` 2MbmBi2 H� `2iQm`M2` �m T`QT`Bûi�B`2X GǶ2MpQB
/2 b+`B#2b b2K#H2 �pQB` ûiû mM T`Q+û/û �bb2x 7`û[m2Mi T�`KB H2b K2K#`2b /2
HǶ�`BbiQ+`�iB2- [mB �p�B2Mi H2b KQv2Mb Mû+2bb�B`2b TQm` /ûTā+?2` /2b ?QKK2bX
am` mM2 /2K�M/2 /2 6�KmH� 2i /2 J�tBK�- �m;mbiBM BMpBi2 b2b +Q``2bTQM@
/�Mi2b , Ŀ aB HǶmM Qm HǶ�mi`2 /2 K2b Qmp`�;2b TQmp�Bi pQmb BMiû`2bb2`- M2
KǶ2Mp2``2x@pQmb T�b [m2H[m2b b+`B#2b [mB TQm``�B2Mi p2MB` H2b i`�Mb+`B`2 B+B
KāK2 \ 1M 2z2i- .B2m � pQmHm [m2 pQmb TmBbbB2x H2 7�B`2 7�+BH2K2Mi- HmB [mB
pQmb 2M � /QMMû U2i H2 /ûbB` 2iV H2b KQv2MbX ŀ Gm+BMmb /2 "ûiB[m2 �p�Bi
/ûTā+?û /2b +QTBbi2b ¨ "2i?Hû2K TQm` �+[mû`B` H2b ƾmp`2b /2 Cû`ƬK2 �mT`ĕb
/2 HǶ�mi2m`X *2 /2`MB2` �++QKT�;M2 /ǶmM2 H2ii`2 H2 i`�MbTQ`i /2b K�Mmb+`Bib
p2`b HǶ1bT�;M2 ,

Ŀ J2b Qmp`�;2b [m2- KQBMb ¨ +�mb2 /2 H2m` p�H2m` [m2 /2 i� #B2M@
p2BHH�M+2- im /ûbB`2b- K2 /Bb@im- TQbbû/2`- D2 H2b �B /QMMûb ¨ +QTB2`
¨ i2b 2MpQvûb- 2i DǶ2M �B pm H� +QTB2 bm` /2b +�?B2`b /2 T�TB2`X

"�`/v
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6`û[m2KK2Mi- DǶ�B `2+QKK�M/û [mǶBHb H2b i`�Mb+`Bp2Mi �p2+ #2�m@
+QmT /2 bQBM 2i H2b +Q``B;2MiX S2`bQMM2HH2K2Mi- D2 MǶ�B T�b Tm
`2HB`2 /Ƕ�mbbB MQK#`2mt pQHmK2b- ¨ +�mb2 /2 +2b 7QmH2b /2 T�b@
b�Mib 2i /2 TĕH2`BMb [mB KǶ�bb�BHH2Mi UXXXV S�` +QMbû[m2Mi bB im
i`Qmp2b /2 7�mbb2b ;`�T?B2b- Qm +2`i�BM2b 7�B#H2bb2b /2 +QTB2- /2
M�im`2 ¨ /û`Qmi2` HǶ2bT`Bi /m H2+i2m`- +2 MǶ2bi T�b ¨ KQB [m2 im
/2p`�b HǶBKTmi2`- K�Bb �mt iB2Mb- �BMbB [mǶ¨ HǶBKTû`BiB2 /2b b+`B#2b
2i ¨ HǶBM�ii2MiBQM /2b +QTBbi2b- [mB MǶû+`Bp2Mi MQM T�b +2 [mǶBHb
i`Qmp2Mi /�Mb H2b i2ti2b K�Bb +2 [mǶBHb 2M +QKT`2MM2Mi c i�M/Bb
[mǶBHb bǶ2zQ`+2Mi ¨ +Q``B;2` H2b 2``2m`b /Ƕ�mi`mB- BHb K�MB72bi2Mi H2b
H2m`bX ŀ

G2b ?QKK2b /2 Gm+BMmb �p�B2Mi 2Mi`2T`Bb H2 HQM; pQv�;2 Dmb[mǶ2M S�H2b@
iBM2 TQm` `2i`�Mb+`B`2 H2b ƾmp`2b /2 Cû`ƬK2X >û#2`;ûb /�Mb H2 KQM�biĕ`2- BHb
T�bb�B2Mi H2m`b DQm`Mû2b ¨ +QTB2` 2i ¨ +Q``B;2` H2b i2ti2bX Cû`ƬK2 H2m` �p�Bi
7Qm`MB b2b û+`Bib- K�Bb MǶ�p�Bi T�b H2 i2KTb /Ƕ�B/2` ¨ H� +Q``2+iBQMX aB Gm+BMmb
i`Qmp�Bi /2b 7�mi2b ¨ H� H2+im`2 /2b K�Mmb+`Bib- BH /2p`�Bi BKTmi2` +2b 2``2m`b
¨ b2b T`QT`2b +QTBbi2b- MQM T�b ¨ HǶ�mi2m`X *2ii2 `2+QKK�M/�iBQM /QMM2 ¨
Cû`ƬK2 HǶQ++�bBQM /2 +`BiB[m2` H2b b+`B#2b /2 K�MBĕ`2 ;ûMû`�H2 , MQM b2mH2K2Mi
BHb 7QMi /2b 7�mi2b /ǶûiQm`/2`B2- K�Bb b2 T2`K2ii2Mi �mbbB /2 `ûBMi2`T`ûi2` H2b
T`QTQb /2 HǶ�mi2m`X lM2 H2ii`2 /2 Cû`ƬK2 ¨ �m`2HBmb /2 *�`i?�;2 `2H�i2 mM
T`Q+û/û bBKBH�B`2X GǶûpā[m2- [mB TQbbû/�Bi b2mH2K2Mi [m2H[m2b QTmb+mH2b /m
D2mM2 Cû`ƬK2- H2b ?QKûHB2b bm` Cû`ûKB2- /2mt ?vKM2b 2i H2 +QKK2Mi�B`2 bm`
J�ii?B2m - bǶûi�Bi �/`2bbû ¨ Cû`ƬK2 TQm` Q#i2MB` /Ƕ�mi`2b HBp`2bX S�` HǶBMi2`@
Kû/B�B`2 /2 HǶmM /2 b2b 7`ĕ`2b- [mB b2 `2M/ 2M �7`B[m2- Cû`ƬK2 2MpQB2 /2mt
Qmp`�;2b bmTTHûK2Mi�B`2b ,

Ŀ *Ƕ2bi TQm`[mQB K�BMi2M�Mi- +QKK2 H2 7`ĕ`2 62HB+BbbBKmb b2 `2M/
2M �7`B[m2 TQm` /2b �z�B`2b 7�KBHB�H2b /QMi BH TQm``� i2 `2M/`2
+QKTi2 /2 pBp2 pQBt Ĝ BH bǶv `2M/ ¨ +?2p�H 2i MǶ� T�b H� TQbbB#B@
HBiû /Ƕ2KTQ`i2` THmb �KTH2 #�;�;2 Ĝ D2 M2 iǶ�B /QM+ 2MpQvû [m2

G�#Qm`i
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/2 T2iBib Qmp`�;2b , /2 T2iBi2b 2tTHB+�iBQMb bm` H2 Sb�mK2 /Bt 2i
bm` H2b [m2biBQMb ?û#`�ś[m2b bm` H� :2Mĕb2X C2 pQm/`�Bb [m2 im
H2b HBb2b- K�Bb 2M �KB- MQM 2M Dm;2X UXXXV *2 MǶ2bi H¨ [mǶmM T2@
iBi MQK#`2 /ǶQmp`�;2b 2Mi`2 #2�m+QmTX J�Bb TmBb[m2- ;`�+2 ¨ i2b
T`Bĕ`2b- MQmb 2M �pQMb +QKTQbû bm` H2b b�BMi2b ú+`Bim`2b [mB M2
bQMi T�b b�Mb BKTQ`i�M+2- bB H� +?Qb2 i2 TH�ŗi 2i i2 b2K#H2 QTTQ`@
imM2- 7�Bb +2 [mǶQMi 7�Bi /Ƕ�mi`2b /2 i2b b�BMib 7`ĕ`2b ûpā[m2b /2
:�mH2 2i /ǶAi�HB2 , 2MpQB2 [m2H[mǶmM 2M [mB im �B2b +QM}�M+2- [mB
TmBbb2 T�bb2` mM �M B+B 2i- �p2+ H2b KQ/ĕH2b [m2 D2 HmB 7Qm`MB`�B-
i2 `�TTQ`i2` iQmi +2 [m2 DǶ�B û+`BiX G2b +QTBbi2b UHB#`�`BBV H�iBMb
K�M[m2Mi ¨ Cû`mb�H2KX G2b /2mt b�BMib 7`ĕ`2b [mB K2 b2`p2Mi /2
b2+`ûi�B`2b UMQi�`BBV �``Bp2Mi ¨ T2BM2 ¨ 7�B`2 7�+2 ¨ +2 [m2 MQmb
/B+iQMbX ŀ

Cû`ƬK2 /2K�M/2 ¨ �m`2HBmb /2 HB`2 H2b +QKK2Mi�B`2b bm` H2 Sb�mK2 Ry
2i bm` H� :2Mĕb2 Ŀ 2M �KB ŀ- +Ƕ2bi@¨@/B`2 b�Mb 7�B`2 T`2mp2 /Ƕ2bT`Bi +`BiB[m2
/ûK2bm`û Ĝ BH bǶ�;Bi B+B /ǶmM2 7Q`KmH2 /Ƕ?mKBHBiû +QMp2MiBQMM2HH2 /2 Cû`ƬK2-
[mB M2 bǶ�ii2M/ T�b ¨ KQBMb [mǶ¨ /2b HQm�M;2b /2 bQM +Q``2bTQM/�MiX hQmi2@
7QBb- Cû`ƬK2 M2 T2mi T�b HmB 2MpQv2` �mi�Mi /2 HBp`2b [mǶBH �m`�Bi bQm?�Biû- +�`
H2 TQ`i2m` pQv�;2�Bi ¨ +?2p�H 2i M2 TQmp�Bi i`�MbTQ`i2` /2b HBp`2b 2M ;`�M/2
[m�MiBiûX aB �m`2HBmb 2bi BMiû`2bbû T�` /Ƕ�mi`2b +QKK2Mi�B`2b #B#HB[m2b- [mǶBH
2MpQB2 /2b b+`B#2b ¨ "2i?Hû2K TQm` [mǶBHb `2i`�Mb+`Bp2Mi HǶ2Mb2K#H2 /2 bQM
ƾmp`2- +QKK2 /Ƕ�mi`2b ûpā[m2b /ǶAi�HB2 2i /2 :�mH2 HǶ�p�B2Mi /ûD¨ 7�BiX a2HQM
Cû`ƬK2- H2b b+`B#2b 2i H2b +QTBbi2b H�iBMb K�M[m�B2Mi i2``B#H2K2Mi 2M P`B2Mi
2i b2b /2mt b2+`ûi�B`2b ûi�B2Mi /ûD¨ /û#Q`/ûb T�` H2 i`�p�BH /2 /B+iû2 [mǶBH
H2m` BKTQb�BiX 1M bB;M2 /2 TQHBi2bb2- Cû`ƬK2 �p�Bi �BMbB 2MpQvû /2mt HBp`2b 2M
+�/2�m ¨ mM +Q``2bTQM/�Mi /2 K�`[m2- �p2+ [mB BH bQm?�Bi�Bi 2Mi`2i2MB` /2
#QMM2b `2H�iBQMb- iQmi 2M 2bTû`�Mi bȿ`2K2Mi [m2 +2HmB@+B /Bzmb2 b2b ƾmp`2b
�mT`ĕb /2 b2b +QM7`ĕ`2bX

.mp�H

J`�ib+?2F
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lM2 �M�Hvb2 /2 HǶ�TT�`2M+2 2tiû`B2m`2 /m HBp`2 � `ûpûHû [m2 H2b HBii2`�iB /2
HǶ�MiB[mBiû i�`/Bp2 miBHBb�B2Mi �mbbB #B2M H2 i`�/BiBQMM2H `QmH2�m /2 T�Tv`mb
[m2 H2 +Q/2t- mM MQmp2�m 7Q`K�i [mB +QMM�ŗi ¨ T�`iB` /m Ao bBĕ+H2 mM bm++ĕb
+`QBbb�MiX Zm2H[m2b �`;mK2Mib ?�#Bim2Hb- �p�M+ûb T�` H� `2+?2`+?2 TQm` 2tTHB@
[m2` H2 T�bb�;2 /2 HǶmM ¨ HǶ�mi`2- QMi ûiû `û2t�KBMûb ¨ H� HmKBĕ`2 /2b 2MpQBb /2
HBp`2b `2H2pûb /�Mb H2b +Q``2bTQM/�M+2bX am`iQmi H2b T`ûi2M/m2b �KûHBQ`�iBQMb
i2+?MB[m2b /m +Q/2t- KBb2b 2M �p�Mi T�` H2b ?BbiQ`B2Mb /m HBp`2- M2 i`Qmp2Mi
�m+mM û+?Q +?2x H2b ûTBbiQHB2`b- [mB �m`�B2Mi TQm`i�Mi /ȿ āi`2 `û+2TiB7b �mt
�p�Mi�;2b T`�iB[m2b /m MQmp2�m 7Q`K�iX AH 2M p� /2 KāK2 TQm` H2b K�iû@
`B�mt , H2 T�Tv`mb 2i H2 T�`+?2KBM +Q2tBbi�B2Mi HǶmM ¨ +Ƭiû /2 HǶ�mi`2 2i bQMi
+?QBbBb- b2K#H2@i@BH- �/ ?Q+ 2M 7QM+iBQM /2 H� /BbTQMB#BHBiû /m K�iû`B�m 2i /2
H� T`û7û`2M+2 /2 HǶû+`Bp�BMX

.�Mb mM /2mtBĕK2 i2KTb- H2b +�/2�mt /2 HBp`2b QMi ûiû `2TH�+ûb /�Mb H2
+QMi2ti2 /2 H� KBb2 2M +B`+mH�iBQM /2b ƾmp`2b T�` H2m`b �mi2m`bX lM �T2`@
Ïm ?BbiQ`BQ;`�T?B[m2 � KQMi`û [m2 HǶ�M�HQ;B2 2Mi`2 H2 T?ûMQKĕM2 /m HBp`2
�MiB[m2 2i HǶû+QMQKB2 KQ/2`M2 /m HBp`2 � +QM/mBi ¨ /2b `2+QMbi`m+iBQMb 2`@
`QMû2b 2i �M�+?`QMB[m2bX G� /BzmbBQM /2b HBp`2b- i2HH2 [mǶQM T2mi HǶQ#b2`p2`
/�Mb H2b +Q``2bTQM/�M+2b i�`/Q@�MiB[m2b- 2bi �p�Mi iQmi HǶ�z�B`2 T2`bQMM2HH2
/2 HǶû+`Bp�BM- [mB 7�Bi �TT2H MQM T�b ¨ /2b T`Q72bbBQMM2Hb /m HBp`2- K�Bb ¨ mM
`ûb2�m /Ƕ�KBbX 1M}M- mM i�#H2�m /2b ûi�T2b /2 H� KBb2 2M +B`+mH�iBQM � T2`@
KBb /2 bBim2` ¨ [m2Hb KQK2Mib H2 HBp`2 TQmp�Bi TQi2MiB2HH2K2Mi āi`2 Qz2`i ¨
mM +Q``2bTQM/�MiX .2mt KQK2Mib +Hûb QMi �BMbB ûiû B/2MiB}ûb , /ǶmM2 T�`i-
HǶ2/BiBQ �HH�Bi bQmp2Mi /2 T�B` �p2+ HǶ2MpQB /ǶmM HBp`2 /û/B+�+û- [mB +QMbiBim�Bi
mM ?QKK�;2 T�`iB+mHB2` TQm` H2 /û/B+�i�B`2 c /Ƕ�mi`2 T�`i- mM �mi2m` TQmp�Bi
Qz`B` /2b HBp`2b ¨ /2b +Q``2bTQM/�MibX G2b KQ/�HBiûb- H2b +B`+QMbi�M+2b 2i H2b
/2biBM�i�B`2b /2 +2b +�/2�mt /2 HBp`2b ûi�B2Mi p�`B�#H2b 2i b2`QMi HǶQ#D2i /ǶmM
/2mtBĕK2 +?�TBi`2X G2b `2H�iBQMb /2 HǶû+`Bp�BM �p2+ bQM Ŀ Tm#HB+ ŀ- [mB MǶ2bi
T�b +QKK2 �mDQm`/Ƕ?mB mM2 7QmH2 �MQMvK2 /2 H2+i2m`b TQi2MiB2Hb- K�Bb b2b
7�KBHB2`b- b2b �KBb 2i b2b +QMM�Bbb�M+2b +mHiBpû2b /�Mb mM `ûb2�m [mB 2tBbi�Bi
BM/ûT2M/�KK2Mi /2 HǶBMiû`āi HBiiû`�B`2- b2`QMi ûim/Bû2b �m +�b T�` +�bX
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.�Mb HǶ�MiB[mBiû i�`/Bp2- H� 7�b+BM�iBQM TQm` H2 HBp`2 2bi i2HH2 [m2 +2`i�BMb
M2 b2 bûT�`�B2Mi D�K�Bb /2 H2m` Qmp`�;2 T`û7û`ûX *QKK2 mM i�HBbK�M- H2 :�m@
HQBb SQbimKB2M TQ`i�Bi H2 HBp`2 /2 H� oB2 /2 b�BMi J�`iBM /2 bQM �KB amHTB+2
aûpĕ`2 bQmb bQM pāi2K2Mi- �}M /2 HǶ�pQB` iQmDQm`b ¨ /BbTQbBiBQMX G2 HBp`2 2bi
bȿ`2K2Mi HǶQ#D2i /QMi T2`bQMM2 M2 bQM;2`�Bi ¨ K2ii`2 2M /Qmi2 H� [m�HBiû
/2 Kû/B�X 1Mi`2 +QKKmMB+�Mib ûHQB;Mûb /�Mb HǶ2bT�+2 2i /�Mb H2 i2KTb- H2
HBp`2 2bi H2 Kû/B� T�` 2t+2HH2M+2 /2 H� +QKKmMB+�iBQM BM/B`2+i2 2i b2 i`Qmp2
¨ HǶQ`B;BM2 KāK2 /2 MQi`2 +QMM�Bbb�M+2 /2b bQ+Bûiûb ?BbiQ`B[m2bX J�Bb +QKK2
H2 bm;;ĕ`2 amHTB+2 aûpĕ`2- /ûD¨ /�Mb HǶ�MiB[mBiû- H2 HBp`2 ûi�Bi #B2M THmb [m2
H2b T?`�b2b 2i H2b B/û2b [mǶBH +QMi2M�BiX �BMbB- TQm` SQbimKB2M- H� oB2 /2
b�BMi J�`iBM ûi�Bi MQM b2mH2K2Mi mM KQ/2 /Ƕ2KTHQB /2 H� pB2 KQM�biB[m2 2i
mM ;mB/2 bTB`Bim2H �m [mQiB/B2M- K�Bb �mbbB mM TQ`i2@#QM?2m` T2M/�Mi bQM
pQv�;2- mM HB2M �p2+ bQM �KB amHTB+2 2i mM bQmp2MB` /2 b�BMi J�`iBM- /QMi BH
2bTû`�Bi H� T`Qi2+iBQMX

G2 +?�TBi`2 T`û+û/2Mi � KQMi`û [m2 H2b 2MpQBb /2 HBp`2b- [m2 HǶQM `2Hĕp2
2M ;`�M/ MQK#`2 /�Mb H2b +Q``2bTQM/�M+2b i�`/Q@�MiB[m2b- bQMi BMbûT�`�#H2b
/m T?ûMQKĕM2 /2 HǶ2/BiBQX J�Bb mM +2`i�BM MQK#`2 /Ƕ2MpQBb /2 HBp`2b M2 bǶ2t@
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THB[m2Mi T�b mMB[m2K2Mi T�` H2 /ûbB` /2 HǶ�mi2m` bQm+B2mt /2 /Bzmb2` bQM
ƾmp`2X .�Mb H2b 7�Bib- BH 2bi bQmp2Mi i`ĕb /B{+BH2 /2 /BbiBM;m2` mM Ŀ 2MpQB ŀ
2i mM Ŀ +�/2�m ŀ /2 HBp`2X JāK2 bB mM 2MpQB MǶ2bi T�b 7Q`+ûK2Mi [m�HB}û /2
+�/2�m - BH 2M TQbbĕ/2 `û;mHBĕ`2K2Mi iQmi2b H2b +�`�+iû`BbiB[m2b 2i �p�Bi /2b
`2iQK#û2b BKKû/B�i2b bm` H� +QKKmMB+�iBQM 2Mi`2 H2b �+i2m`b /2 HǶû+?�M;2X
�BMbB- H2 HBp`2 ûi�Bi mM Q#D2i /2 p�H2m` [m2 HǶQM Qz`�Bi TQm` K�MB72bi2` H�
+QMbB/û`�iBQM 2i HǶ2biBK2 [m2 HǶQM ûT`Qmp�Bi 2Mp2`b H2 /2biBM�i�B`2X G� p�H2m`
/ǶmM HBp`2 b2 K2bm`�Bi ¨ bQM T`Bt K�iû`B2H- [mB ûi�Bi +QMbB/û`�#H2 - K�Bb û;�@
H2K2Mi ¨ b� TQ`iû2 BMi2HH2+im2HH2 2i bvK#QHB[m2X GǶ2MpQB /2 HBp`2b ûi�Bi mM
KQv2M T`BpBHû;Bû TQm` bB;M�H2` b� pQHQMiû /Ƕ2Mi`2` 2M +QMi�+iX AH ûi�Bi /Ƕmb�;2
2i +2H� +QMi`B#m�Bi ¨ HǶûi�#HBbb2K2Mi /2 #QMM2b `2H�iBQMb /2 i`�MbK2ii`2- 2M
`ûTQMb2 ¨ mM +�/2�m /2 HBp`2- mM Qmp`�;2 T2`bQMM2HX G2 #mi /Ƕ?QMQ`2` H2 /2b@
iBM�i�B`2 2i H� pQHQMiû /2 /Bzmb2` b2b û+`Bib �HH�B2Mi /2 T�B`- 2i }M�H2K2Mi- H�
+B`+mH�iBQM /2 HǶƾmp`2 `2bi�Bi mM ûTBT?ûMQKĕM2 [m2 HǶ�mi2m` M2 +QMi`ƬH�Bi T�bX

lM2 T`2KBĕ`2 ûim/2 /2 +�b TQ`i2`� bm` H2b 2MpQBb /2 HBp`2b /�Mb H� +Q``2b@
TQM/�M+2 /2 avKK�[m2 UkXRVX h`�/BiBQMM2HH2K2Mi- QM �ii`B#m2 mM `ƬH2 T`û@
/QKBM�Mi ¨ +2 bûM�i2m` �m b2BM /ǶmM ;`QmT2 /2 HBii2`�iB �`BbiQ+`�iB[m2b [mB
b2 b2`�B2Mi /QMMû TQm` KBbbBQM /2 T`ûb2`p2` H� HBiiû`�im`2 Ŀ T�ś2MM2 ŀX J�Bb-
�m #Qmi /m +QKTi2- HǶ�#QM/�Mi2 +Q``2bTQM/�M+2 7�Bi ûi�i /Ƕûi`�M;2K2Mi T2m
/Ƕ2MpQBb /2 HBp`2b- [mǶBH bǶ�;B`� /2 `2TH�+2` /�Mb H2m` +QMi2ti2X SmBb QM bǶBM@
iû`2bb� ¨ /2mt ûKBM2Mi2b };m`2b /2 H� HBiiû`�im`2 +?`ûiB2MM2 �m iQm`M�Mi /m
Ao �m o bBĕ+H2 , Cû`ƬK2 UkXkV 2i �m;mbiBM /Ƕ>BTTQM2 UkXjVX G2b ƾmp`2b HBiiû@
`�B`2b /2 +2b /2mt i?ûQHQ;B2Mb bQMi +QHQbb�H2b 2i +QMM�Bbb�B2Mi mM2 BKTQ`i�Mi2
/BzmbBQM /ûD¨ /m pBp�Mi /2 H2m`b �mi2m`bX G2b +Q``2bTQM/�M+2b /2 Cû`ƬK2 2i
/Ƕ�m;mbiBM KQMi`2Mi T�`iB+mHBĕ`2K2Mi #B2M [m2 H2b 2MpQBb /2 HBp`2b `2KTHBb@
b�B2Mi /ǶBKTQ`i�Mi2b 7QM+iBQMb bQ+B�H2b /�Mb H� +QKKmMB+�iBQM ûTBbiQH�B`2X
1M}M- H2b +Q``2bTQM/�M+2b /2b ûpā[m2b ;�mHQBb /m o bBĕ+H2- 2i TQm` }MB`-
H2b H2ii`2b /2 :`û;QB`2 H2 :`�M/ 2M Ai�HB2 ¨ H� }M /m oA bBĕ+H2- T2`K2ii`QMi
/Ƕ�TT`û?2M/2` HǶûpQHmiBQM /2b 2MpQBb /2 HBp`2b 2i /2 TQb2` H� [m2biBQM /2 H�
+QMiBMmBiû /2 H� T`�iB[m2 Dmb[mǶ¨ H� }M /2 HǶ�MiB[mBiû i�`/Bp2 UkX9VX

a+?22H2

a+?22H2 *�``Bö
J`�ib+?2F J`�ib+?2F
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Ŀ 1BM#HB+F BM /B2 :2b2HHb+?�7i /2b 9X C�?`?mM/2`ib mM/ B?`2 oQ`@
bi2HHmM;br2Hi ;2r ?`i2 �K �Mb+?�mHB+?bi2M /2` "`B27r2+?b2H /2b
UZmBMimb �m`2HBmb 1mb2#BmbV avKK�+?mb- /2`- b2H#bi xmK b2M�@
iQ`Bb+?2M �/2H ;2?ƺ`2M/- 2BM2` /2` AMBiB�iQ`2M /2` b FmH�`2M EmH@
im`#2r2;mM; r�`X .2`2M >�mTi�MHB2;2M #2bi�M/ BM /2` 1`?�HimM;
mM/ "2r�?`mM; /2` /m`+? /B2 w2Bip2`? HiMBbb2 #2/`Q?i2M �MiBF2M
GBi2`�im`X .2` #`2Bi ;27 +?2`i2M 2K2M/�iQ`Bb+?2M h iB;F2Bi /2`
J MM2` mK avKK�+?mb H�; /B2 �mz�bbmM; xm;`mM/2- /�bb �m+?
/B2 mMb+?2BM#�`bi2 a+?`B7i w2m;2 /2` ;`QĽ2M o2`;�M;2M?2Bi mM/
/�KBi /2` ɂ#2`HB272`mM; r2`i r `2X ŀ

.�Mb b� KQMQ;`�T?B2 /2 kyRj- _X a+?BTF2 T`ûb2Mi2 mM2 BK�;2 i`�/BiBQM@
M2HH2 /2 ZX �m`2HBmb avKK�+?mb , H2 bûM�i2m` �m`�Bi ûiû /�Mb H� b2+QM/2
KQBiBû /m Ao bBĕ+H2 HǶmM /2b BMBiB�i2m`b /ǶmM KQmp2K2Mi +mHim`2H �`BbiQ+`�@
iB[m2 2i T�ś2MX G2 ;`QmT2 [m2 HǶQM � �TT2Hû H2 Ŀ +2`+H2 /2 avKK�[m2 ŀ b2
b2`�Bi /QMMû TQm` KBbbBQM /2 T`ûb2`p2`- T�` mM i`�p�BH /2 Ŀ Tm#HB+�iBQM ŀ-
H� HBiiû`�im`2 �MiB[m2- K2M�+û2 T�` H2b K�H?2m`b /m i2KTbX *2b �`BbiQ+`�i2b
�m`�B2Mi ûiû /Ƕ�pBb [mǶBH 7�BHH2 +QMb2`p2` 2i i`�MbK2ii`2 HǶ2Mb2K#H2 /2b i2ti2b
+H�bbB[m2b +QKK2 /2b iûKQBMb /2 H� ;`�M/2m` /m T�bbûX *2ii2 �+iBpBiû b2`�Bi
pBbB#H2 /�Mb H2b û+?�M;2b ûTBbiQH�B`2b 2Mi`2 H2b K2K#`2b /m Ŀ +2`+H2 /2 avK@
K�[m2 ŀX *2T2M/�Mi- HQ`b[mǶQM Q#b2`p2 H� +Q``2bTQM/�M+2 /2 +2 /2`MB2`- QM
bǶ�T2`ÏQBi [m2 H2 MQK#`2 /2 H2ii`2b [mB T`ûb2Mi2Mi mM +QMi2Mm Ŀ HBiiû`�B`2 ŀ
2bi `2H�iBp2K2Mi `2bi`2BMiX am` H2b 2MpB`QM +2Mi i`2Mi2 +Q``2bTQM/�Mib /2 avK@
K�[m2- b2mH2 mM2 pBM;i�BM2 �TT�`�ŗi /�Mb mM +QMi2ti2 Ŀ HBiiû`�B`2 ŀ �m b2Mb
H�`;2 2i H2b 2MpQBb /2 HBp`2b bQMi THmiƬi `�`2bX *2`i�BM2K2Mi- H� +Q``2bTQM@
/�M+2 /2 HǶQ`�i2m` KQMi`2 bQM �ii�+?2K2Mi ¨ HǶû/m+�iBQM 2i ¨ H� HBiiû`�im`2-
K�Bb mM2 BMi2Mb2 �+iBpBiû HBiiû`�B`2 2i H2b 2zQ`ib /2 iQmi mM ;`QmT2 M2 bQMi
T�b K�MB72bi2bX aB avKK�[m2 �p�Bi ûiû ¨ H� iāi2 /ǶmM Ŀ +2`+H2 HBiiû`�B`2 ŀ [mB
bǶûi�Bi }tû mM2 KBbbBQM +mHim`2HH2 +QM+`ĕi2- b� +Q``2bTQM/�M+2 /2p`�Bi /�p�M@
i�;2 `2bb2K#H2` ¨ +2HH2 /2 Cû`ƬK2 Qm /Ƕ�m;mbiBM- Qɍ H2b i?ĕK2b HBiiû`�B`2b

a+?BTF2

*�K2`QM
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bm`�#QM/2MiX G2b 2MpQBb /Ƕƾmp`2b +QMi2KTQ`�BM2b b2 HBKBi2Mi- 2M /2?Q`b
/2 [m2H[m2b T`Q/m+iBQMb TQûiB[m2b /2 bQM Tĕ`2 2i /2 HmB@KāK2 - �m TQĕK2
H� JQb2HH2 /Ƕ�mbQM2 U2TBbiX A- R9V 2i ¨ mM2 i`�/m+iBQM �BMbB [mǶmM Qmp`�;2
TQûiB[m2 /2 bQM �KB L�m+2HHBmb U2TBbiX AAA- RRVX aQMi K2MiBQMMû2b 2M Qmi`2 ,
mM 2MpQB /2 HǶ>BbiQB`2 M�im`2HH2 /2 SHBM2 HǶ�M+B2M 2i /2 H� :m2``2 /2b :�mH2b
/2 CmH2b *ûb�`- 2i H� T`QK2bb2 /ǶmM2 p2`bBQM +QKTHĕi2 /2 HǶ�# m`#2 +QM/Bi�
/2 hBi2@GBp2X Zm2H 2bi H2 +QMi2ti2 /2 +2b 2MpQBb \ ZmB bQMi H2b +Q``2bTQM/�Mib
2M [m2biBQM \ 1i [m2 bB;MB}2Mi +2b û+?�M;2b /2 HBp`2b TQm` H� +QKKmMB+�iBQM
2Mi`2 H2b ûTBbiQHB2`b 2i TQm` HǶBK�;2 [m2 MQmb MQmb 7�BbQMb /2b �+iBpBiûb HBiiû@
`�B`2b /2 avKK�[m2 2i /2 b2b �KBb \

.2b i`2Mi2 2i mM2 H2ii`2b +QMb2`pû2b /2 H� +Q``2bTQM/�M+2 2Mi`2 avK@
K�[m2 2i �mbQM2 - b2mH2b [m�i`2 i`�Bi2Mi /2 Ŀ HBiiû`�im`2 ŀ , BH bǶ�;Bi /2b
2TBbimH�2 A- R9 c A- k9- A- jR 2i A- jkX G� T`2KBĕ`2 H2ii`2 /2 +2 ;`QmT2 iûKQB;M2
/ǶmM2 �ii2Mi2 /ûÏm2 ,

Ŀ .ǶQɍ pB2Mi [m2 pQmb `û+H�K2x ¨ K2b H2ii`2b /2 pQmb T�v2`
/ǶûMQ`K2b BMiû`āib- pQmb [mB M2 KǶ�p2x `B2M T`āiû /2 pQb i�H2Mib
HBiiû`�B`2b \ oQi`2 JQb2HH2- BKKQ`i�HBbû2 T�` /2b p2`b /BpBMb- pQH2
/2 K�BM 2M K�BM- �HH�Mi /ǶmM2 TQ+?2 ¨ HǶ�mi`2X J� #Qm+?2 2bi
H� b2mH2 [mǶ2HH2 7mBi b�Mb bǶ�``āi2` /2 +QmH2`X SQm`[mQB- D2 pQmb 2M
T`B2- pQmHB2x@pQmb K2 T`Bp2` /2 +2 T2iBi HBp`2 \ oQmb b2K#H�Bb@D2
i`QT 2MM2KB /2b Jmb2b TQm` TQmpQB` 2M Dm;2` Qm /m KQBMb bB
K�Hp2BHH�Mi [m2 D2 7mbb2 BM+�T�#H2 /2 H� HQm2` \ �BMbB `�#�BbbB2x@
pQmb ;`�p2K2Mi Qm K2b /BbTQbBiBQMb Qm KQM +�`�+iĕ`2X SQm`i�Mi-
K�H;`û pQb BMi2`/Bib- DǶ�B `ûmbbB ¨ ;`�M/@T2BM2 ¨ �ii2BM/`2 +2ii2
ƾmp`2 BM�++2bbB#H2X ŀ

G2 TQĕK2 /Ƕ�mbQM2- H� JQb2HH2- T�`m 2M jdy- ;HQ`B}�Bi HǶ2tTû/BiBQM +QMi`2
H2b �H�K�Mb- ¨ H�[m2HH2 avKK�[m2 �p�Bi T�`iB+BTû- 7�Bb�Mi �BMbB H� +QMM�Bb@
b�M+2 /Ƕ�mbQM2X avKK�[m2 2bi i`ĕb B``Biû /2 M2 T�b �pQB` Q#i2Mm H2 Ŀ T2iBi
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HBp`2 ŀ UHB#2HHmbV /B`2+i2K2Mi /2 bQM �mi2m`X GǶƾmp`2 +B`+mH�Bi /ûD¨ 2i 2HH2
HmB �p�Bi ûiû �TTQ`iû T�` mM iB2`bX avKK�[m2 2bi #H2bbû /�Mb bQM ?QMM2m`
2i BMi2`T`ĕi2 +QKK2 mM2 BMbmHi2 [mǶ�mbQM2 MǶ�Bi T�b bQHHB+Biû bQM �pBb , M2
b2`�Bi@BH T�b �bb2x #QM TQĕi2- mM Ŀ 2MM2KB /2b Jmb2b ŀ- BM+�T�#H2 /Ƕ�TT`û+B2`
H2 TQĕK2 \ �mbQM2 �p�Bi 2M 2z2i i`�Mb;`2bbû bQM /2pQB` /2 T�`i�;2X .2 7�Bi-
avKK�[m2 M2 b2 TH�BMi T�b /2 M2 T�b �pQB` `2Ïm /2 +QTB2 /û/B+�+û2- K�Bb
/Ƕ�pQB` ûiû Tm`2K2Mi 2i bBKTH2K2Mi B;MQ`ûX 1bi@+2 mM H�Tbmb /2 H� T�`i /2
HǶ�[mBi�BM \ Qm H2 bûM�i2m` `QK�BM M2 7�Bb�Bi@BH iQmi bBKTH2K2Mi T�b T�`iB2
/2 H� Ŀ K�BHBM; HBbi ŀ \ avKK�[m2- [m�Mi ¨ HmB- bǶ�+[mBii�Bi /2 b2b /2pQB`b
/Ƕ�KBiBû 2Mp2`b �mbQM2 ,

Ŀ aB pQmb �BKB2x HǶ>BbiQB`2 M�im`2HH2 [m2 SHBM2 � +QKTQbû2- 2M
pQB+B H2b HBp`2b /QMi D2 pB2Mb ¨ HǶBMbi�Mi /2 /BbTQb2`X oQi`2 K�;MB@
}[m2 û`m/BiBQM v b2`�- D2 H2 +`QBb- +?Q[mû2 T�` H2b BM2t�+iBim/2b
/m b+`B#2X J�Bb pQmb M2 K2 72`2x T�b mM +`BK2 /2 M2 T�b KǶāi`2
bQm+Bû /2 H2b +Q``B;2`X CǶ�B T`û7û`û- 2M 2z2i- K2 7�B`2 �TT`û+B2` T�`
K� ?�i2 ¨ pQmb Qz`B` +2 T`ûb2Mi [m2 T�` H� +`BiB[m2 /ǶmM2 +QTB2
[mB MǶ2bi T�b ¨ KQBX ŀ

avKK�[m2 �p�Bi KBb H� K�BM bm` mM K�Mmb+`Bi /2 HǶ>BbiQB`2 M�im`2HH2 /2
SHBM2 HǶ�M+B2M Ĝ /m KQBMb mM2 T�`iB2 /2b i`2Mi2@b2Ti HBp`2b [mB +QKTQb�B2Mi
+2ii2 ƾmp`2X aB avKK�[m2 �p�Bi Q#i2Mm mM BMiû;`�H /2 SHBM2 U+2 [mǶBH M2 T`û@
+Bb2 T�bV- BH bǶ�;Bbb�Bi /2 THmbB2m`b pQHmK2b U/2b `QmH2�mt \V /2 i2ti2bX J�Bb H�
[m�HBiû /2 H� +QTB2 H�Bbb�Bi ¨ /ûbB`2`X hQmi27QBb- avKK�[m2 +?QBbBi /2 M2 T�b
7�B`2 +Q``B;2` H2b BKT`û+BbBQMb 2i 2MpQB2 bQM +�/2�m `�TB/2K2MiX AH 2bi TQbbB#H2
[m2 avKK�[m2 �Bi /ûD¨ TQbbû/û HǶ>BbiQB`2 M�im`2HH2 /�Mb b� #B#HBQi?ĕ[m2- bB
#B2M [mǶBH TQmp�Bi �/`2bb2` mM �mi`2 2t2KTH�B`2 U�HB2MB QT2`BbV ¨ mM �KBX G�
p2`bBQM T2`bQMM2HH2 �m`�Bi T2`KBb /2 +Q``B;2` HǶ2t2KTH�B`2 7�miB7X Lû�MKQBMb-
avKK�[m2 T`û7ĕ`2 i`�MbK2ii`2 HǶƾmp`2 /B`2+i2K2Mi ¨ bQM +Q``2bTQM/�Mi b�Mb
H2 7�B`2 �ii2M/`2X *2 7�Bb�Mi- BH K�MB72bi2 MQM b2mH2K2Mi bQM �KBiBû 2Mp2`b
�mbQM2- K�Bb /ûKQMi`2 b� +QMM�Bbb�M+2 2i bQM �ii�+?2K2Mi ¨ H� HBiiû`�im`2
+H�bbB[m2X Zm2H[m2b �MMû2b THmb i�`/- p2`b jdN@j3y- avKK�[m2 2bi H2 /2biB@
M�i�B`2 /ǶmM2 H2ii`2 /Ƕ�mbQM2 [mB +QKTQ`i2 mM ûHQ;2 /2b û+`Bib [mǶBH HmB �p�Bi
2MpQvû- K�Bb �mbbB /2b `2T`Q+?2b TQm` �pQB` /Bzmbû bQM HB#2` T`Qi`2TiB+mb �/

.2bKmHHB2x
*�K2`QM

*�K2`QM
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M2TQi2K [mǶ�mbQM2 �p�Bi pQmHm ;�`/2` /�Mb H2 +2`+H2 7�KBHB�HX J�Bb avK@
K�[m2 M2 b2 b2Mi�Bi `2bTQMb�#H2 /Ƕ�m+mM2 i`�Mb;`2bbBQM , 2M 7�Bb�Mi bQ`iB`
bQM ƾmp`2- �mbQM2 T2`/�Bi iQmi /`QBi bm` +2HH2@+B- [mB DQmBbb�Bi /ûbQ`K�Bb /2
b� HB#2`iû UQ`�iBQ Tm#HB+�i� `2b HB#2`� 2biVX .�Mb mM2 /2`MBĕ`2 H2ii`2- �mbQM2-
bû/mBi T�` H2b ûHQ;2b /2 bQM +Q``2bTQM/�Mi- �++2Ti2 }M�H2K2Mi H2 /2biBM /2
bQM HBp`2X Ŀ S`BpBHû;Bûb /2b Jmb2b ŀ - avKK�[m2 2i �mbQM2 T�`i�;2Mi H2m`
BMiû`āi TQm` H� +mHim`2 HBiiû`�B`2- [mǶBHb K�iû`B�HBb2Mi T�` HǶû+?�M;2 /2 Ŀ +H�b@
bB[m2b ŀ 2i /2 +QKTQbBiBQMb T2`bQMM2HH2bX G� /û+2TiBQM /2 avKK�[m2 HQ`b[mǶBH
`2ÏQBi G� JQb2HH2 T�` HǶBMi2`Kû/B�B`2 /ǶmM iB2`b 2i MQM T�b T�` HǶ�mi2m` HmB@
KāK2- KQMi`2 #B2M [m2 7�B`2 T�`iB2 /2b T`2KB2`b /2biBM�i�B`2b /ǶmM HBp`2 2bi
mM 7�+i2m` /ǶBMiû;`�iBQMX *QKK2 H2b pQB2b /Ƕ�+[mBbBiBQM /m HBp`2 ûi�B2Mi HB@
KBiû2b- H2b BMiû`2bbûb /ûT2M/�B2Mi /�Mb mM2 H�`;2 K2bm`2 /Ƕ2MpQB /2 HBp`2b-
+QKK2 H2 Ŀ SHBM2 ŀ [m2 avKK�[m2 i`�MbK2i ¨ �mbQM2X >QMM2m` 2i bB;M2
/Ƕ�KBiBû ¨ HǶû+?2HH2 BM/BpB/m2HH2- Q#i2MB` mM HBp`2 Qz`2 �m /2biBM�i�B`2 H� TQb@
bB#BHBiû /2 T�`iB+BT2` ¨ HǶB/û�H /m HBii2`�imbX

.ûiQm`MQMb `�TB/2K2Mi H2 `2;�`/ /2 H� +Q``2bTQM/�M+2 bvKK�[mB2MM2
TQm` T`2M/`2 2M +QMbB/û`�iBQM mM 2MpQB /2 HBp`2b /Ƕ�mbQM2 ¨ aX S2i`QMBmb
S`Q#mbX G� H2ii`2 Re /m +Q`Tmb �mbQMB2M 2bi +QKTQbû2 /ǶmM2 T�`iB2 2M p2`b
Ĝ mM2 /û/B+�+2 TQûiB[m2 2M HǶ?QMM2m` /2 S2i`QMBmb Ĝ 2i /ǶmM2 T�`iB2 2M T`Qb2-
[mB MQmb BMiû`2bb2 B+B- +�` 2HH2 �MMQM+2 HǶ2MpQB /2 /2mt HBp`2b ,

Ŀ G2b +QTBbi2b KǶQMi +�mbû #B2M /m `2i�`/- 2i D2 b�Bb- Ƭ S`Q#mb-
2t+2HH2Mi ?QKK2- [m2 HǶ�++QKTHBbb2K2Mi /2 K� T`QK2bb2 � T2`/m
bQM Kû`Bi2 ¨ b2 7�B`2 �ii2M/`2 , TQm`i�Mi- D2 `2;�`/2 +QKK2 mM
#QM?2m` /2 MǶ�pQB` T�b i`QKTû iQM 2bTQB`X CǶ�B 2MpQvû ¨ i� LQ@
#H2bb2 H2b �TQHQ;m2b /2 hBiB�Mmb 2i H2b *?`QMB[m2b /2 L2TQb- [mB
bQMi T`2b[m2 �mbbB /2b �TQHQ;m2b U+�` 2HH2b `2bb2K#H2Mi #B2M ¨ /2b
7�#H2bV- 2i D2 bmBb ?2m`2mt 2i }2` /2 T2Mb2` [m2- T�` KQM xĕH2 ¨ i2
b2`pB`- DǶ�m`�B +QMi`B#mû TQm` [m2H[m2 +?Qb2 ¨ HǶû/m+�iBQM /2 i2b
2M7�MibX ŀ

.2bKmHHB2x
SH`2 R
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S`Q#mb �p�Bi +QKK�M/û /2mt HBp`2b ¨ �mbQM2 , H2b 6�#H2b /2 hBiB�Mmb- mM
`?ûi2m` /m AA bBĕ+H2 �T`X CX@*X- 2i H2b *?`QMB[m2b /2 HǶ?BbiQ`B2M `ûTm#HB+�BM
*Q`M2HBmb L2TQbX G� i`�Mb+`BTiBQM �p�Bi ûiû HQM;m2 , �mbQM2 bǶ2t+mb2 /Ƕ�pQB`
i�Mi i�`/û ¨ 2MpQv2` H2b K�Mmb+`Bib- K�Bb 2biBK2 bǶāi`2 �+[mBiiû ¨ T`ûb2Mi
/2 H� /2K�M/2 /2 bQM +Q``2bTQM/�MiX G2b /2mt Qmp`�;2b ûi�B2Mi /2biBMûb ¨
HǶû/m+�iBQM /2b 2M7�Mib /2 S2i`QMBmb UBMbiBimiBQM2K imQ`mKV 2i �mbQM2 b2
p�Mi2 /Ƕv �pQB` +QMi`B#mû /2 +2ii2 K�MBĕ`2X �BMbB- HǶû/m+�iBQM /2b D2mM2b
�`BbiQ+`�i2b +QKTQ`i�Bi �m KQBMb mM2 +QKTQb�Mi2 TQûiB[m2 2i Q`�iQB`2- 2i mM
BMiû`āi TQm` HǶ?BbiQB`2 `ûTm#HB+�BM2- [mB `2~ĕi2Mi MQM b2mH2K2Mi H2 Ŀ +�MQM
û/m+�iB7 ŀ `QK�BM /2 +2ii2 ûTQ[m2- K�Bb T2mi@āi`2 �mbbB +2`i�BM2b T`û7û`2M+2b
/m Tĕ`2X �BMbB H� T�`iB+BT�iBQM ¨ HǶB/û�H HBiiû`�B`2 bǶ2tT`BK2 û;�H2K2Mi /�Mb H2
`�TTQ`i /2b HBii2`�iB ¨ HǶû/m+�iBQM /2 H2m`b 2M7�MibX AH 2bi TQbbB#H2 [m2 avK@
K�[m2 �Bi `û�HBbû H2 KāK2 ivT2 /Ƕû+?�M;2b ¨ HǶBMi2MiBQM /2 bQM }Hb J2KKBmb-
/QMi HǶû/m+�iBQM HmB i2M�Bi i`ĕb ¨ +ƾm`X

lM2 �mi`2 �KBiBû Ŀ HBiiû`�B`2 ŀ HB�Bi avKK�[m2 ¨ L�m+2HHBmbX *2 bûM�i2m`
ûi�Bi /ûD¨ �;û HQ`b[mǶBH +Q``2bTQM/�Bi p2`b 9yy �p2+ avKK�[m2 2i BH pBp�Bi
`2iB`û /�Mb b� T`QT`Bûiû ¨ aTQH2iBmKX avKK�[m2 HmB �/`2bb2 mM2 H2ii`2 /2
`2K2`+B2K2Mi ,

Ŀ C2 M2 i�B`�B T�b HǶ�mi`2 7�p2m` [m2 K2 T`Q+m`2 pQi`2 T2iBi Qm@
p`�;2- Qɍ /ǶmM HBp`2 ;`2+- pQi`2 i`�/m+iBQM i`�MbTQ`i2 /�Mb H2 G�@
iBmK H2b �M+B2Mb bvbiĕK2b TQHBiB[m2b ¨ [m2H[m2 2MiBiû [mǶBHb �B2Mi
�TT�`i2MmX LQmb �pQMb 2KT`mMiû MQb �`K2b �mt a�KMBi2b- MQb
BMbB;M2b �mt úi`mb[m2b- MQb HQBb �mt TûM�i2b /2 Gv+m`;m2 2i /2
aQHQMX o2M�Mi �T`ĕb- pQi`2 i`�p�BH v � DQBMi /2b �`+?Bp2b T`QpBM@
+B�H2b [m2 /ûD¨ M2 +QMM�Bbb2Mi THmb H2b BMiû`2bbûbX J�BMi2M�Mi- 2M
iQmi2 pû`Biû- MQi`2 `ûTm#HB[m2 2bi /2p2Mm2 H� Kĕ`2 /2 iQmb H2b
T2mTH2b- T�`+2 [mǶ¨ +?�+mM 2HH2 T2mi iQm` ¨ iQm` 2Mb2B;M2` bQM
T�bbûX 1i +QKK2 +2 bmD2i- /B;M2 2M i�Mi [m2 i2H /2 MQb HQm�M;2b-
2bi +QMbi2HHû /2 HǶQ` /2 pQi`2 bivH2 5 6�+im`2 Qm +QMi2Mm- QM M2 b�Bi
/�Mb +2 pQHmK2 Qɍ bǶ2bi /�p�Mi�;2 ûT�MQmB2 H� [m�HBiûX UXXXV C2
pQmb 7�Bb `�TTQ`i2` T�` mM b2`pBi2m` H2 K�Mmb+`Bi /2 pQb TQĕK2b
2i- +QKK2 HǶQ`/`2 /2b KQ`+2�mt � ûiû #`QmBHHû- D2 pQmb 2MpQB2 2M

*�K2`QM

SH`2 R



k8y

KāK2 i2KTb +2HmB [m2 MQmb �pQMb /ûi2`KBMû- TQm` [m2 pQmb TmBb@
bB2x +Q``B;2` HǶmM 2i HǶ�mi`2- �BMbB [mǶ�DQmi2` H2b �mi`2b TBĕ+2b [m2
TQm` HǶ?2m`2 pQmb +QKTQb2xX ŀ

G2b BMiû`āib HBiiû`�B`2b /2 L�m+2HHBmb ûi�B2Mi /Qm#H2bX *QKK2 �mbQM2- BH
i`�/mBb�Bi /2b ƾmp`2b /m ;`2+ �m H�iBM 2i û+`Bp�Bi HmB@KāK2 /2b TQĕK2bX
G� i`�/m+iBQM /QMi BH 2bi [m2biBQM B+B- b2K#H2 āi`2 mM Qmp`�;2 ?BbiQ`B[m2 2i
HǶ?vTQi?ĕb2 H� THmb TH�mbB#H2- [mB �p�Bi ûiû T`QTQbû2 T�` CX@SX *�HHm- 2bi
[mǶBH bǶ�;B`�Bi /ǶmM �#`û;û /2b *QMbiBimiBQMb /Ƕ�`BbiQi2X Lû�MKQBMb- BH MǶv
� �m+mM BM/B+2 [mB KQMi`2`�Bi [m2 HǶ�mi2m` 2i H2 /2biBM�i�B`2 /2 H� i`�/m+iBQM
ûi�B2Mi +QMb+B2Mib /2 HǶQ`B;BM2 �`BbiQiûHB+B2MM2 /m i2ti2 [mǶBHb �p�B2Mi 2Mi`2
H2b K�BMbX avKK�[m2 T�`H2 mMB[m2K2Mi /ǶmM T2iBi HBp`2 i`�/mBi /m ;`2+
UQTmb+mHmK 2t HB#`Q :`�2+QV 2i p�Mi2 H� i`�/m+iBQM /2 bQM �KB b�Mb /QM@
M2` /ǶBM/B+�iBQMb T`û+Bb2b bm` bQM +QMi2MmX L�m+2HHBmb HmB �p�Bi 2M+Q`2 Qz2`i
mM HBp`2 TQûiB[m2X 1M H2 HBb�Mi- avKK�[m2 `2K�`[m2 [m2 HǶQ`/`2 /2b TQĕK2b
MǶûi�Bi T�b `2bT2+iûX S`Q#�#H2K2Mi- H2b 72mBHH2ib /m +Q/2t �p�B2Mi ûiû K�H �b@
b2K#Hûb- +�` avKK�[m2 2bi 2M K2bm`2 /2 `ûi�#HB` H2 #QM Q`/`2X AH `2MpQB2 H2
K�Mmb+`Bi Q`B;BM�H 2i b� +QTB2 �}M [m2 L�m+2HHBmb +QM}`K2 H� `2+iB}+�iBQM- 2i
[mǶBH v �DQmi2 H2b MQmp2HH2b TBĕ+2b +QKTQbû2bX

*�K2`QM
*�HHm

*�K2`QM
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1M}M- mM /QbbB2` BMiû`2bb�Mi 2bi +QMbiBimû T�` /2mt �mi`2b H2ii`2b /2 avK@
K�[m2 , HǶmM2- ¨ HǶBMi2MiBQM /2 o�H2`B�Mmb- �MMQM+2 HǶ2MpQB T`Q+?�BM /ǶmM BM@
iû;`�H /2 hBi2@GBp2 c HǶ�mi`2- �/`2bbû2 ¨ S`Qi�/Bmb- K2MiBQMM2 HǶ2MpQB /2 THm@
bB2m`b Qmp`�;2b +QM+2`M�Mi H� ;m2``2 /2b :�mH2bX .ĕb �p�Mi 9yR- avKK�[m2
TQbbû/�Bi mM2 p2`bBQM +QKTHĕi2 /2 HǶ�/ m`#2 +QM/Bi� /2 hBi2@GBp2 2i 2M 7�Bb�Bi
T`ûT�`2` mM2 +QTB2 TQm` o�H2`B�Mmb ,

Ŀ C2 pQBb [m2 MQmb `Bp�HBbQMb /ǶBM;ûMBQbBiû /�Mb mM2 �z�B`2 [m2 H�
`�BbQM- HǶ�KBiBû- H2 i2KTb �m`�B2Mi /ȿ �TH�MB`X C2 K2ib /QM+ mM2
HBKBi2 ¨ /2 Kmim2HH2b `û+H�K�iBQMb TQm` ûpBi2` [m2 M2 b2 TQm`@
bmBp2Mi b�Mb +2bb2 /2 #B2M �K2`b û+?�M;2b /2 +Q``2bTQM/�M+2X G2
+�/2�m /2b ƾmp`2b +QKTHĕi2b /2 hBi2@GBp2 [m2 D2 pQmb �p�Bb T`Q@
KBb 2bi 2M+Q`2 �mDQm`/Ƕ?mB /Bzû`û ¨ +�mb2 /m T2�m}M�;2 /2 H�
+Q``2+iBQMX J�Bb TQm` H2 bmb/Bi +�/2�m- D2 pQmb /2K�M/2 mM TQ`@
i2m`- +�` H2b T`ûT�`�iB7b /2 H� T`ûim`2 QMi /BbT2`bû �m HQBM K2b
;2MbX JāK2 H2b BM+QMMmb bQMi `2i2MmbX ŀ

§ HǶQ`B;BM2- HǶ�/ m`#2 +QM/Bi� /2 hBi2@GBp2 ûi�Bi +QKTQbû /Ƕ2MpB`QM R9y
HBp`2b- /QMi b2mH2K2Mi j8 QMi ûiû i`�MbKBb- ¨ b�pQB` H2b HBp`2b R@Ry UR /û+�/2V
2i H2b HBp`2b kR ¨ 98 U7`�;K2Mi�B`2 ¨ T�`iB` /m HBp`2 9RV- �BMbB [m2 /2b 7`�;@
K2Mib /2b HBp`2b NR 2i RkyX G2 +QMi2Mm /2b HBp`2b T2`/mb 2bi +QMMm ¨ i`�p2`b H2b
S2`BQ+?�2 2i H2b ûTBiQKûb T�`p2Mmb Dmb[mǶ¨ MQmbX § HǶûTQ[m2 /2 avKK�[m2-
mM K�Mmb+`Bi BMiû;`�H /2p�Bi /ûD¨ āi`2 `�`2 2i T`û+B2mtX G� +QTB2 [m2 avK@
K�[m2 �p�Bi T`QKBb2 ¨ o�H2`B�Mmb MǶûi�Bi T�b 2M+Q`2 T`āi2- +�` H� +Q``2+iBQM
U2K2M/�iBQV bǶûi2`MBb�BiX § THmbB2m`b `2T`Bb2b /ûD¨- o�H2`B�Mmb bǶûi�Bi `2Mb2B@
;Mû bm` H� T`Q;`2bbBQM /m i`�p�BH- K�Bb avKK�[m2 H2 7�Bi 2M+Q`2 T�iB2Mi2`X
G2 +Q``2+i2m` 2M [m2biBQM TQm``�Bi āi`2 mM +2`i�BM oB+iQ`B�Mmb- /QMi BH 2bi
7�Bi K2MiBQM /�Mb mM K�Mmb+`Bi /m As bBĕ+H2 , H� bQmb+`BTiBQM oB+iQ`B�Mmb
mX +X 2K2M/�#�K /QKMBb aBKK�+?Bb ¨ H� }M /2b HBp`2b /2 H� T`2KBĕ`2 /û@
+�/2 KQMi`2 [m2 oB+iQ`B�Mmb b2K#H2 �pQB` ûiû +?�`;û T�` H2b avKK�[m2b- H2
Tĕ`2 2i H2 }Hb- /2 `2HB`2 H2 i2ti2X G2b bQmb+`BTiBQMb /m K�Mmb+`Bi Kû/Bûp�H- [mB

*�HHm
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K2MiBQMM2 2M+Q`2 /2b K2K#`2b /2 H� 7�KBHH2 /2b LB+QK�+?B - �BMbB [m2 +2ii2
H2ii`2 �/`2bbû2 ¨ o�H2`B�Mmb- bQMi H2b bQm`+2b T`BM+BT�H2b [mB ûi�v2Mi H� i?ĕb2
b2HQM H�[m2HH2 avKK�[m2 2i b2b �KBb i`�p�BHH�B2Mi ¨ mM2 Ŀ û/BiBQM +`BiB[m2 ŀ
/m i2ti2 HBpB2MX Zm2 +2b �`BbiQ+`�i2b �B2Mi T�`i�;û mM BMiû`āi +2`i�BM TQm`
H� HBiiû`�im`2 +H�bbB[m2 MǶ� D�K�Bb ûiû KBb 2M +�mb2- HǶ2MpQB /m Ŀ SHBM2 ŀ H2
KQMi`2 ¨ HmB b2mHX .2TmBb H2 /û#mi /2b �MMû2b RNNy /ûD¨- H� +`BiB[m2 bǶ�/`2bb2
¨ +2mt 2i +2HH2b [mB QMi bm`@BMi2`T`ûiû H� +QTB2 /m i2ti2 /2biBMû2 ¨ o�H2`B�@
Mmb Ĝ H� H2ii`2 M2 /Bi T�b THmb [m2 +2H� Ĝ TQm` 2M 7�B`2 mM2 û/BiBQM BMiû;`û2
/�Mb mM T`Q;`�KK2 +mHim`2H pBb�Mi ¨ T`ûb2`p2` HǶ?BbiQ`BQ;`�T?B2 +H�bbB[m2 2i
T�ś2MM2X *2ii2 KQiBp�iBQM /2b avKK�[m2b 2i /2b LB+QK�[m2b �m`�Bi ûiû ¨
HǶQ`B;BM2 /ǶmM `û2H Ŀ `2MQmp2�m HBpB2M ŀX C2 M2 bQm?�Bi2 T�b `Qmp`B` B+B H2
/û#�i bm` +2ii2 [m2biBQM- [mB � `û+2KK2Mi ûiû `2T`Bb2 /�Mb iQmb b2b /ûi�BHb
T�` �X *�K2`QM - 2i ¨ H�[m2HH2 D2 MǶ�TTQ`i2`�B `B2M /2 MQmp2�mX hQmDQm`b
2bi@BH [m2 b� +QM+HmbBQM 2bi 7QM/�K2Mi�H2 TQm` KQM T`QTQb ,

Ŀ h?2 `2�bQM avKK�+?mb ?�/ ?Bb +2H2#`�i2/ +QTv K�/2 r�b KmM@
/�M2 2MQm;?X � 7`B2M/- FMQrMBM; i?�i avKK�+?mb QrM2/ � +QK@
TH2i2 GBpv- ?�/ �bF2/ 7Q` +QTvX h?2 BMBiB�iBp2 +�K2 7`QK o�H2`B�@
MmbX avKK�+?mbǶb `QH2 b22Kb iQ ?�p2 #22M HBKBi2/ iQ ?�pBM; �
+QTv K�/2 U� +QKKQM ;2bim`2 �KQM; i?Qb2 rBi? r2HH@biQ+F2/ HB@
#`�`B2bV �M/ i?2 LB+QK�+?B /B/ MQ KQ`2 i?�M +Q``2+i � 72r #QQFb
Q7 i?Bb +QTv- �M 2bb2MiB�H T�`i BM i?2 T`Q/m+iBQM Q7 � `2HB�#H2 i2ti
�M/ MQ /Qm#i 2{+B2MiHv 2t2+mi2/- #mi b+�`2Hv ǳ`2bi�m`�iBQMǴX ŀ

PM M2 b�Bi T�b bB o�H2`B�Mmb � `û+2TiBQMMû bQM +�/2�m Qm bB +2ii2 +QTB2
� 2z2+iBp2K2Mi ûiû ¨ HǶQ`B;BM2 /2 HǶmM /2b K�Mmb+`Bib /m As bBĕ+H2X JāK2 bB
avKK�[m2 /2K�M/2 HǶ2MpQB /ǶmM TQ`i2m`- +2 [mB bm;;ĕ`2 [mǶBH 2b+QKTi�Bi H�
}M�HBb�iBQM T`Q+?�BM2 /m K�Mmb+`Bi- H2 bûM�i2m` K2m`i KQBMb /ǶmM �M �T`ĕb
H� `û/�+iBQM /2 +2ii2 H2ii`2X PM M2 b�Bi T�b bB H� +QTB2 � ûiû 2MpQvû2 ¨ i2KTb
Qm bB J2KKBmb � T`Bb H2 `2H�Bb /2b �z�B`2b /2 bQM Tĕ`2X 1M iQmi +�b- H2 /2b@
iBM�i�B`2 Ĝ [m2 HǶQM M2 +QMM�ŗi K�H?2m`2mb2K2Mi T�b T�` �BHH2m`b Ĝ /2p�Bi
āi`2 [m2H[mǶmM /ǶBKTQ`i�Mi �mt v2mt /2 avKK�[m2 TQm` āi`2 ?QMQ`û /ǶmM
i2H +�/2�mX

"�v2i *�HHm
*�K2`QM

*�K2`QM
*�K2`QM
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G� H2ii`2 �/`2bbû2 ¨ S`Qi�/Bmb T`ûb2Mi2 mM2 bBim�iBQM /2 +QKKmMB+�iBQM
bBKBH�B`2X Lû 2M :�mH2- S`Qi�/Bmb T�`i�;2�Bi b� pB2 2Mi`2 HǶAi�HB2 2i bQM T�vb
M�i�HX 1M i�Mi [m2 HBii2`�imb- BH bǶBMiû`2bb�Bi T�`iB+mHBĕ`2K2Mi ¨ HǶ?BbiQB`2 /2
H� :�mH2 ,

Ŀ oQmb bQm?�Bi2x [mǶQM pQmb /ûHBp`2 2M K�BMb T`QT`2b H2b �MM�H2b
/2b �M+B2MM2b :�mH2bX _2HBb2x H2b /2`MB2`b pQHmK2b /m S�/Qm�M-
+2mt [mB /ûp2HQTT2Mi H2b 2tTHQBib /2 *�Bmb *ûb�` Qm #B2M- bB hBi2@
GBp2 MǶ2bi T�b ¨ H� ?�mi2m` /2 pQb bQm?�Bib- T`2M2x H2 DQm`M�H /2
*X *ûb�` [m2 pQmb �p2x /ûi�+?û /2 K� T2iBi2 #B#HBQi?ĕ[m2 TQm`
pQmb H2 7�B`2 �/`2bb2` 2M +�/2�mX AH pQmb `2Mb2B;M2`� bm` H� iQTQ@
;`�T?B2- H2b #�i�BHH2b- bm` iQmi2b H2b Kƾm`b- iQmi2b H2b +QmimK2b
;�mHQBb2b /Ƕ�mi`27QBbX C2 i�+?2`�B- bB H� +?�M+2 b2+QM/2 K2b pƾmt-
/2 pQmb `2+?2`+?2` H2b :m2``2b :2`K�MB[m2b /2 SHBMBmb a2+mM@
/mbX ŀ

PM �p�Bi T`ûbmKû- bm` H� #�b2 /2 +2ii2 H2ii`2- [m2 S`Qi�/Bmb �p�Bi Q#i2Mm
H� :m2``2 /2b :�mH2bX J�Bb BH b2K#H2 [mǶBH �p�Bi ûiû [m2biBQM /2 i`QBb HBp`2b ,
*ûb�` 2i hBi2@GBp2 [m2 avKK�[m2 �p�Bi ûiû 2M K2bm`2 /2 HmB 7Qm`MB` 2i SHBM2-
/QMi BH +?2`+?�Bi iQmDQm`b mM 2t2KTH�B`2X 1M 2z2i- /�Mb mM2 H2ii`2 ¨ bQM 7`ĕ`2
JBM2`pBmb- û+`Bi2 ¨ T2m T`ĕb ¨ H� KāK2 ûTQ[m2- avKK�[m2 T`ûi2M/ �pQB`
�DQmiû Ŀ mM b2+QM/ 72mBHH2i ¨ `2K2ii`2 ¨ pQi`2 7`ĕ`2- HQ`b[m2 H� 7Q`imM2 pQmb
�m`� ?2m`2mb2K2Mi `�K2Mû bm` H2 bQH M�i�HX AH �p�Bi M�;mĕ`2 ûT�M/m bm` MQmb
H2b ~2m`b /2 bQM ûHQ[m2M+2 2i KǶ�p�Bi K�M/û /2 HmB 7�B`2 +QTB2` TQm` ûi�v2`
b2b HQBbB`b UQiBmKV H2b �M+B2MM2b �MM�H2b /2b :�mH2b ŀX G� K2MiBQM /2 hBi2@
GBp2 M2 T2mi T�b āi`2 [mǶmM bBKTH2 +QMb2BH #B#HBQ;`�T?B[m2X S`Qi�/Bmb- HǶmM
/2b +Q``2bTQM/�Mib H2b THmb +mHiBpûb /2 avKK�[m2- �p�Bi bȿ`2K2Mi T2Mbû ¨
+QMbmHi2` hBi2@GBp2 bm` H2b [m2biBQMb [mB HǶBMiû`2bb�B2Mi 2i �m`�Bi BMi2`T`ûiû +2
+QMb2BH +QKK2 mM2 BMbmHi2X avKK�[m2 i2Mi�Bi bBKTH2K2Mi /2 +�+?2` H2 7�Bi
[mǶBH MǶ�p�Bi T�b 2M+Q`2 Tm K2ii`2 H� K�BM bm` H2 Ŀ SHBM2 ŀ 2i `2MpQB2 S`Q@
i�/Bmb �mt /2mt ƾmp`2b [mǶBH HmB �p�Bi /ûD¨ 7Qm`MB2bX *QKK2 +2ii2 H2ii`2 2bi

SH`2 R
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�Miû`B2m`2 UjNeV ¨ +2HH2 �/`2bbû2 ¨ o�H2`B�Mmb- BH 2bi TQbbB#H2 [m2 avKK�[m2
MǶ�Bi 2MpQvû [mǶmM2 T�`iB2 /m �# m`#2 +QM/Bi�- T2mi@āi`2 H2b HBp`2b Ryj ¨ Ry3
bm` H� ;m2``2 /2b :�mH2b- +QKK2 H2 bmTTQb2 *�K2`QMX

6BM�H2K2Mi- H2b 2MpQBb /2 HBp`2b /2 avKK�[m2 2i /2 b2b +Q``2bTQM/�Mib
bQMi #B2M /2b +�/2�mt /2 HBii2`�iBX *2b �K�i2m`b /2 HBiiû`�im`2 �p�B2Mi #û@
Mû}+Bû /ǶmM2 û/m+�iBQM /QMi H2 i`QM+ +QKKmM ûi�Bi 7Q`Kû T�` H2b +H�bbB[m2b
/m T�bbûX G2b `û7û`2M+2b �mt û+`Bp�BMb `ûTm#HB+�BMb 2i �m;mbiû2Mb ûi�B2Mi /2b
ûHûK2Mib +QMbiBimiB7b /2 H� +QKKmMB+�iBQM ûTBbiQH�B`2- 2i HǶû+?�M;2 /2 H2m`b
ƾmp`2b iûKQB;M�Bi /2 H2m` #QM ;QȿiX GǶ2MpQB /ǶmM2 T`Q/m+iBQM T2`bQMM2HH2 v
�DQmi�Bi mM2 /BK2MbBQM bmTTHûK2Mi�B`2X 1Mi`2 �KBb Ŀ T`BpBHû;Bûb /2b Jmb2b ŀ-
QM û+?�M;2�Bi pQHQMiB2`b [m2H[m2b T2iBib p2`b TQm` b�Hm2` 2i ?QMQ`2` bQM +Q`@
`2bTQM/�MiX P#i2MB` mM2 ƾmp`2 /B`2+i2K2Mi /2 bQM �mi2m` iûKQB;M�Bi /ǶmM2
T`QtBKBiû T�`iB+mHBĕ`2X J�Bb avKK�[m2 2i b2b �KBb MǶûi�B2Mi T�b /2b Ŀ û/B@
i2m`b ŀ HBiiû`�B`2b Qm /2b Ŀ b�p�Mib ŀ �m b2Mb �+�/ûKB[m2 /m i2`K2- [mB-
+QKK2 H2b T?BHQHQ;m2b /m sAs bBĕ+H2- b2 +QMb�+`�B2Mi ¨ H� `2bi�m`�iBQM /2b
K�Mmb+`Bib /2 HǶ�MiB[mBiû +H�bbB[m2X G� HBiiû`�im`2 ûi�Bi mM2 �+iBpBiû /2 HǶQiBmK
¨ H�[m2HH2 +2b ?QKK2b TQHBiB[m2b bǶ�/QMM�B2Mi T2M/�Mi H2m` i2KTb HB#`2 Qm
2M }M /2 +�``Bĕ`2X 1M 2z2i- bB HǶQM +QKT�`2 H� +BM[m�Mi�BM2 /2 H2ii`2b [mB
�#Q`/2Mi H2b D2mt 2i H2b +�/2�mt ¨ HǶQ++�bBQM /2 H� T`ûim`2 /2 J2KKBmb �p2+
+2b [m2H[m2b Ŀ H2ii`2b HBiiû`�B`2b ŀ- H2b T`BQ`Biûb /m bûM�i2m` bQMi K�MB72bi2bX
G2b +Q``2bTQM/�M+2b /2 +?`ûiB2Mb /2 H� KāK2 ûTQ[m2 KQMi`2Mi- [m�Mi ¨ 2HH2b-
/2 [m2HH2 K�MBĕ`2 /2b �+iBpBiûb HBiiû`�B`2b BMi2MbBp2b b2 `ûT2`+mi�B2Mi bm` H�
+QKKmMB+�iBQM /2b ûTBbiQHB2`bX

.2 [m2H[m2b �MMû2b H2 +�/2i /2 avKK�[m2- 1mb2#Bmb >B2`QMvKmb �p�Bi
`2MQM+û ¨ mM2 +�``Bĕ`2 /�Mb HǶ�/KBMBbi`�iBQM BKTû`B�H2 TQm` b2 +QMb�+`2` 2t@
+HmbBp2K2Mi ¨ H� pB2 +?`ûiB2MM2X SQm` Cû`ƬK2- H� pB2 HBiiû`�B`2 2i H� 7`û[m2M@
i�iBQM /2b HBp`2b bQMi /2b T`ûQ++mT�iBQMb 7QM/�K2Mi�H2b 2i +QMbiBim2Mi H� #�b2
/2 bQM +`2/QX �BMbB- H2b 2MpQBb /2 HBp`2b �TT�`�Bbb2Mi 2M ;`�M/ MQK#`2 /�Mb b�
+Q``2bTQM/�M+2 2i `2~ĕi2Mi H2b `ûb2�mt bQ+B�mt /�Mb H2b[m2Hb H2 KQBM2 ûpQHm2X
.�Mb mM2 T`2KBĕ`2 T?�b2- Cû`ƬK2 2bi ¨ H� `2+?2`+?2 /ǶQmp`�;2b +QMbiBim�Mi b�
#�b2 /2 i`�p�BH 2i i2Mi2 /ǶûH�`;B` bQM +2`+H2 /2 +QMM�Bbb�M+2b- /2mt KQiBp�iBQMb
[mB b2 `2i`Qmp2Mi ¨ HǶQ++�bBQM /2b 2MpQBb /2 HBp`2bX .�Mb mM /2mtBĕK2 i2KTb-

*�K2`QM
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+2 bQMi 2bb2MiB2HH2K2Mi b2b T`QT`2b ƾmp`2b [mB T�bb2Mi /2 K�BM 2M K�BM-
/2b 2MpQBb /QMi H� p�H2m` +QKKmMB+�iBp2 2bi BMiBK2K2Mi HBû2 �mt +QM+2TiBQMb
i?ûQHQ;B[m2b /2 Cû`ƬK2 2i ¨ b� K�MBĕ`2 `�/B+�H2 /2 H2b /û72M/`2X

.ĕb H2b +QKK2M+2K2Mib /2 bQM �+iBpBiû HBiiû`�B`2 - Cû`ƬK2 2Mi`2iB2Mi mM2
+Q``2bTQM/�M+2 `û;mHBĕ`2 [mB MQmb 2bi T�`p2Mm2 ¨ T�`iB` /m KQK2Mi /2 bQM
T`2KB2` pQv�;2 2M P`B2MiX �m /û#mi /2b �MMû2b jdy- Cû`ƬK2 �p�Bi [mBiiû H�
`û;BQM /Ƕ�[mBHû2 2M /B`2+iBQM /2 Cû`mb�H2KX �T`ĕb mM HQM; Tû`BTH2- bQM Tĕ@
H2`BM�;2 p2`b H� h2``2 b�BMi2 T`2M/ }M ¨ �MiBQ+?2- Qɍ Cû`ƬK2- ;`�p2K2Mi
K�H�/2- 2bi �++m2BHHB T�` 1p�;`BmbX Zm2H[m2 i2KTb THmb i�`/- �T`ĕb bQM `û@
i�#HBbb2K2Mi- Cû`ƬK2 b2 `2iB`2 /�Mb H2 /ûb2`i bv`B2M- /�Mb mM2 T`QT`Bûiû KBb2
¨ /BbTQbBiBQM T�` 1p�;`Bmb ¨ J�`QMB�- ¨ 2MpB`QM 98 FK ¨ HǶ2bi /Ƕ�MiBQ+?2X
§ HǶû+�`i /2 H� pB2 m`#�BM2- Cû`ƬK2 b2 +QMb�+`2 ¨ HǶ�TT`2MiBbb�;2 /m ;`2+ 2i
/m bv`B2M- 2i �mt ûim/2b HBiiû`�B`2b 2i #B#HB[m2bX *Ƕ2bi /2 +2ii2 ûTQ[m2 [m2
/�i2Mi H2b T`2KBĕ`2b H2ii`2b +QMb2`pû2b /2 b� +Q``2bTQM/�M+2X .2mt H2ii`2b-
û+`Bi2b 2i 2MpQvû2b /2TmBb J�`QMB� - bQMi T�`iB+mHBĕ`2K2Mi BMiû`2bb�Mi2b ,
HǶ2TBbimH� Ry 2bi /2biBMû2 �m pB2BHH�`/ S�mH /2 *QM/Q`/B�- [mB b2 pQBi Qz`B` mM
HBp`2 TQm` bQM �MMBp2`b�B`2 2i [mB- 2M KāK2 i2KTb- 2bi bQHHB+Biû TQm` 2M 2M@
pQv2` /Ƕ�mi`2b ¨ Cû`ƬK2 c HǶ2TBbimH� 8- �/`2bbû2 ¨ 6HQ`2MiBMmb- mM KQBM2 ûi�#HB
¨ Cû`mb�H2K �p2+ [mB Cû`ƬK2 pB2Mi /Ƕ2Mi`2` 2M +QMi�+i- 7�Bi û;�H2K2Mi ûi�i
/ǶmM û+?�M;2 /2 HBp`2bX

S�mH /2 *QM+Q`/B� ûi�Bi mM2 +QMM�Bbb�M+2 +QKKmM2 /2 Cû`ƬK2 2i /2 _m@
}M- 2i mM +QKT�i`BQi2 /2 +2 /2`MB2`X G2b /2mt �KBb �p�B2Mi bȿ`2K2Mi 7�Bi H�

_2#2MB+?

_2#2MB+?

_2#2MB+?

_2#2MB+?
SA* 6Ƚ`bi
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+QMM�Bbb�M+2 /m pB2BH ?QKK2 T2M/�Mi H2m` bûDQm` ¨ �[mBHû2- /QMi *QM+Q`@
/B� ûi�Bi H� +Biû pQBbBM2X S�mH bǶûi�Bi �/`2bbû ¨ Cû`ƬK2 �mT�`�p�Mi TQm` HmB
/2K�M/2` /2 T`B2` _m}M /2 HmB `2biBim2` mM K�Mmb+`Bi /2 h2`imHHB2M [mǶBH HmB
�p�Bi T`āiûX S2mi@āi`2 [m2 S�mH B;MQ`�Bi HǶ2M/`QBi Qɍ b2 i`Qmp�Bi H2 /ûi2M@
i2m` /2 bQM HBp`2 2i �p�Bi +QMbmHiû Cû`ƬK2 2bTû`�Mi [mǶBH b�+?2 Qɍ bûDQm`M�Bi
_m}MX *?`ûiB2M 2i �K�i2m` /2 HBiiû`�im`2- S�mH TQbbû/�Bi mM2 BKTQ`i�Mi2
#B#HBQi?ĕ[m2- [mB +QKTQ`i�Bi ¨ H� 7QBb /2b iBi`2b /Ƕ�mi2m`b +?`ûiB2Mb 2i /2b
Qmp`�;2b /2 MQM@+?`ûiB2Mb ,

Ŀ G2b THmb b�p�Mib /2b :`2+b- /QMi *B+û`QM /Bi HmKBM2mb2K2Mi
/�Mb H2 S`Q 6H�++Q , Hû;ĕ`2iû +QM;ûMBi�H2 2i p�MBiû û`m/Bi2- +?�M@
i�B2Mi H2b HQm�M;2b /2 H2m`b `QBb Qm T`BM+2b KQv2MM�Mi b�H�B`2X
C2 p�Bb 2M 7�B`2 �mi�Mi 2i bQHHB+Bi2` mM2 `û+QKT2Mb2 TQm` K2b
HQm�M;2bX 1i M2 +`QBb T�b [m2 K� `2[māi2 bQBi KQ/2bi2 , D2 i2
/2K�M/2 H� S2`H2 /2 HǶúp�M;BH2- /Bb+Qm`b /m a2B;M2m`- /Bb+Qm`b
+?�bi2b- �`;2Mi ûT`Qmpû �m 72m /m +`2mb2i- b2Ti 7QBb �{Mû- D2 p2mt
/B`2 H2b +QKK2Mi�B`2b /2 6Q`imM�iB2M- TmBb- TQm` +QMM�ŗi`2 H2b
T2`bû+mi2m`b- HǶ?BbiQB`2 /Ƕ�m`2HBmb oB+iQ` 2i H2b H2ii`2b /2 LQp�@
iB2M- �}M [m2- MQmb BMbi`mBb�Mi /2b T`QTQb pûMûM2mt /2 +2 b+?Bb@
K�iB[m2- MQmb #mpBQMb �p2+ THmb /2 TH�BbB` HǶ�MiB/Qi2 /m b�BMi
K�`iv` *vT`B2MX *2T2M/�Mi- MQmb iǶ�pQMb 2MpQvû- ¨ iQB S�mH [mB
2b �;û- mM S�mH THmb �;û 2M+Q`2- Qɍ MQmb �pQMb #2�m+QmT i`�p�BHHû
TQm` bBKTHB}2` MQi`2 bivH2 2M 7�p2m` /2b KQBM2b +mHiBpûbX ŀ

G2 i`QBbBĕK2 T�`�;`�T?2 /2 H� H2ii`2 �/`2bbû2 ¨ S�mH /û#mi2 �p2+ mM2 `û@
7û`2M+2 ¨ *B+û`QM- mM2 �HHmbBQM ûHû;�Mi2 [mB KQMi`2 [m2 H2 D2mM2 Cû`ƬK2 ûi�Bi

_2#2MB+?
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b2MbB#BHBbû ¨ HǶ�`i ûTBbiQH�B`2 �MiB[m2X SmBb- 2M `û+QKT2Mb2 UT`2iBmKV ¨ HǶûHQ;2
/2 S�mH [mǶBH �p�Bi T2BMi /�Mb H2 T�`�;`�T?2 T`û+û/2Mi - Cû`ƬK2 /2K�M/2 ¨
Q#i2MB` /2b HBp`2b , H2 *QKK2Mi�B`2 bm` H2b úp�M;BH2b /2 6Q`imM�iB2M - H2 GB#2`
/2 *�2b�`B#mb /Ƕ�m`2HBmb oB+iQ` 2i H2b H2ii`2b /2 LQp�iB2MX *2b i`QBb Ŀ +QK@
K�M/2b ŀ ?ûiû`Q+HBi2b KQMi`2Mi MQM b2mH2K2Mi H� `B+?2bb2 /2 H� #B#HBQi?ĕ[m2
/2 S�mH- K�Bb �mbbB H2b BMiû`āib HBiiû`�B`2b /Bp2`bB}ûb /2 Cû`ƬK2 ¨ +2 KQK2Mi
/2 b� pB2 , HǶ2tû;ĕb2 #B#HB[m2- HǶ?BbiQB`2 2i H2 /Q;K2 /2 HǶú;HBb2 bQMi �mi�Mi
/2 ;`�M/b i?ĕK2b [mB �TT�`�ŗi`QMi mHiû`B2m`2K2Mi /�Mb b2b T`QT`2b ƾmp`2bX
1M û+?�M;2- Cû`ƬK2 Qz`2 ¨ S�mH Ŀ mM S�mH THmb �;û 2M+Q`2 ŀX AH bǶ�;Bi /ǶmM
2t2KTH�B`2 /2 H� oBi� b�M+iB S�mHB T`BKB 2`2KBi�2- mM2 #BQ;`�T?B2 [m2 Cû`ƬK2
p2M�Bi iQmi Dmbi2 /2 +QKTQb2`X *2i û+?�M;2 /2 HBp`2b �p2+ S�mH /2 *QM+Q`/B�
2bi HǶQ++�bBQM TQm` Cû`ƬK2 /2 b2 T`Q+m`2` /2b K�Mmb+`Bib U[mB M2 b2K#H2Mi
T�b �pQB` ûiû /BbTQMB#H2b /�Mb bQM 2MiQm`�;2 BKKû/B�iV- 2i /Ƕ2Mi`2i2MB` H�
`2H�iBQM �KB+�H2 [mǶBH �p�Bi iBbbû2 �p2+ H2 pB2BHH�`/X 1M ?QMQ`�Mi +2 /2`MB2`
/ǶmM2 H2ii`2 ûHQ;B2mb2 2i /ǶmM +�/2�m- BH bǶ�miQ`Bb2 ¨ HmB /2K�M/2` /2b Qm@
p`�;2b 2M `2iQm`X *2ii2 `û+BT`Q+Biû- BKTQbû2 T�` H2b T`�iB[m2b i`�/BiBQMM2HH2b
/2 bQ+B�#BHBiû- �TT�`�ŗi û;�H2K2Mi /�Mb H� +QKKmMB+�iBQM �p2+ 6HQ`2MiBMmbX

6HQ`2MiBMmb pBp�Bi ¨ Cû`mb�H2K- i`ĕb T`Q#�#H2K2Mi /�Mb mM2 +QKKmM�m@
iû KQM�biB[m2 [mB �p�Bi ?û#2`;û mM �KB /Ƕ�/QH2b+2M+2 /2 Cû`ƬK2- >ûHBQ/Q`2X
G2 `û+Bi /2 +2 /2`MB2` /QMM� HǶQ++�bBQM ¨ Cû`ƬK2 /Ƕ2Mi`2` 2M +QMi�+i �p2+
6HQ`2MiBMmbX _2+QKK�M/û T�` 1p�;`Bmb- [mB i`�MbK2ii�Bi b2b b�Hmi�iBQMb -
Cû`ƬK2 bǶ�/`2bb2 ¨ 6HQ`2MiBMmb ,

Ŀ �#b2Mi /2 +Q`Tb- D2 pB2Mb ¨ iQB T�` H2 +ƾm` 2i HǶ2bT`Bi- 2i D2
T`B2 BMbi�KK2Mi TQm` [m2 MQi`2 �KBiBû M�Bbb�Mi2- +BK2Miû2 T�`
H2 *?`Bbi- M2 bQBi T�b /ûMQmû2 T�` H� /Bbi�M+2 /m i2KTb Qm /2
HǶ2bT�+2X _2bb2``QMb@H� THmiƬi T�` mM û+?�M;2 /2 H2ii`2bX ŀ

6Ƚ`bi J�`iBM

G�#Qm`i
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SQm` T�HHB2` HǶûHQB;M2K2Mi Ĝ 2M+Q`2 mM iQTQb ûTBbiQH�B`2 +H�bbB[m2 Ĝ �m[m2H
BH 2bi +QM/�KMû T�` b� `2i`�Bi2 /�Mb H2 /ûb2`i- Cû`ƬK2 T`QTQb2 ¨ 6HQ`2MiBMmb
mM û+?�M;2 `û;mHB2` /2 H2ii`2bX J�Bb H2 i?ĕK2 i`�/BiBQMM2H /2 HǶ�KB+BiB� 2bi `û@
BMi2`T`ûiû /�Mb mM2 T2`bT2+iBp2 +?`ûiB2MM2X G2b +Q``2bTQM/�Mib T�`i�;2�B2Mi
H2m` B/û�H TQm` H� pB2 KQM�biB[m2 2i H2m` BMiû`āi TQm` H2b ûim/2b #B#HB[m2bX
§ +Ƭiû /2 T2iBib b2`pB+2b Ĝ 6HQ`2MiBMmb /2K�M/2 MQi�KK2Mi ¨ Cû`ƬK2 /2
HǶ�B/2 TQm` `2i`Qmp2` mM 2b+H�p2 7m;BiB7 Ĝ /2b û+?�M;2b /2 HBp`2b i?ûQHQ;B[m2b
/2p�B2Mi `2bb2``2` H2b HB2Mb MQmp2HH2K2Mi iBbbûbX Cû`ƬK2 `2[mB2`i mM Qmp`�;2
bTû+B}[m2 ,

Ŀ G2 7`ĕ`2 _m}M- ¨ +2 [m2 im KǶû+`Bb- MǶ2bi T�b 2M+Q`2 �``Bpû c 2i-
bǶBH �``Bp2- BH M2 TQm``� ;mĕ`2 +QK#H2` KQM /ûbB`- TmBb[m2 D2 M2
bmBb THmb 2M K2bm`2 /2 H2 pQB`- 2i +2H� TQm` THmbB2m`b `�BbQMb ,
H� T`2KBĕ`2 2bi [mǶBH 2bi bûT�`û /2 KQB T�` mM2 HQM;m2 /Bbi�M+2-
[mB HmB BMi2`/Bi /2 7�B`2 mM b�mi Dmb[mǶB+B c H� b2+QM/2 2bi [m2-
/2 KQM +Ƭiû- D2 bmBb 2M72`Kû ¨ HǶBMiû`B2m` /2 +2 /ûb2`i [m2 DǶ�B
�pB/2K2Mi b�BbB- /2 bQ`i2 [m2- /ûbQ`K�Bb- +2 [m2 DǶ�B `27mbû M�;mĕ`2
M2 KǶ2bi THmb T2`KBbX *Ƕ2bi TQm`[mQB D2 i2 +QMDm`2 2i D2 i2 bmTTHB2
BMbi�KK2Mi /2 HmB /2K�M/2` /2 #B2M pQmHQB` i2 /QMM2` ¨ i`�Mb+`B`2
H2b +QKK2Mi�B`2b /m #B2M?2m`2mt _ûiB+Bmb- ûpā[m2 /Ƕ�mimM- /�Mb
H2b[m2Hb BH � 2tTHB[mû 2M mM2 H�M;m2 K�;MB}[m2 H2 *�MiB[m2 /2b
*�MiB[m2X UXXXV C2 i2 T`B2- /Ƕ�mi`2 T�`i- /2 7�B`2 i`�Mb+`B`2 T�` mM
+QTBbi2- bm` T�Tv`mb- H2b HBp`2b /QMi H� }+?2 +B@DQBMi2 iǶBM/B[m2`�
[m2 D2 M2 H2b TQbbĕ/2 T�bX C2 i2 /2K�M/2 2M}M /2 K2 7�B`2 2MpQv2`
�mbbB HǶ2tû;ĕb2 /2b Sb�mK2b /2 .�pB/ �BMbB [m2 H2 ;`Qb Qmp`�;2
/2 b�BMi >BH�B`2 `2H�iB7 �mt *QM+BH2bX ŀ

Cû`ƬK2 bQm?�Bi2 Q#i2MB` H2 *QKK2Mi�B`2 bm` H2 *�MiB[m2 /2 _ûiB+Bmb /Ƕ�m@
imM- /QMi H2 K�Mmb+`Bi ûi�Bi /BbTQMB#H2 +?2x _m}MX Zm2 6HQ`2MiBMmb p2mBHH2

_2#2MB+? J`�ib+?2F
J�`iBM
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#B2M H2 7�B`2 i`�Mb+`B`2 HQ`b[m2 _m}M �``Bp2`� ¨ Cû`mb�H2KX G2b ƾmp`2b /Ƕ>B@
H�B`2 /2 SQBiB2`b BMiû`2bb2Mi Cû`ƬK2 û;�H2K2Mi 2i BH +QKK�M/2 H2 h`�+i�imb
bmT2` Tb�HKQb 2i H2 .2 avMQ/BbX PM `2i`Qmp2 H� /Qm#H2 T`ûQ++mT�iBQM /m
KQK2Mi , HǶ2tû;ĕb2 2i H2 /Q;K2X 1M û+?�M;2- Cû`ƬK2 Qmp`2 b� #B#HBQi?ĕ[m2
T2`bQMM2HH2 ¨ bQM MQmp2H �KB ,

Ŀ 1i TmBb[m2- �p2+ HǶ�B/2 /m a2B;M2m`- D2 TQbbĕ/2 mM2 �#QM/�M+2
/2 HBp`2b b�BMib bm` +Q/2t- MǶ?ûbBi2 T�b ¨ T�bb2` +QKK�M/2 ¨ iQM
iQm` 5 C2 iǶ2Mp2``�B iQmi +2 [m2 im /ûbB`2bX L2 p� T�b +`QB`2 [m2
i2b Q`/`2b K2 Tĕb2`QMi , DǶ�B /2b ûHĕp2b +�T�#H2b /2 bǶ�/QMM2` �m
KûiB2` /m +QTBbi2X Lû�MKQBMb- D2 M2 i2 T`QK2ib T�b mM b2`pB+2
û;�H ¨ +2HmB [m2 D2 bQHHB+Bi2X G2 7`ĕ`2 >ûHBQ/Q`2 KǶ� BM/B[mû [m2
im +?2`+?�Bb mM ;`�M/ MQK#`2 /ǶQmp`�;2b `2H�iB7b �mt ú+`Bim`2b-
b�Mb 2M i`Qmp2` �mi�Mi [m2 im H2 bQm?�Bi�Bb c bB �m +QMi`�B`2 im H2b
TQbbĕ/2b iQmb- KQM �z2+iBQM +QKK2M+2`� ¨ `2p2M/B[m2` H2 /`QBi
/2 iǶ2M `û+H�K2` 2M+Q`2 /�p�Mi�;2X ŀ

G� H2ii`2 ¨ 6HQ`2MiBMmb BHHmbi`2 /2mt �bT2+ib BKTQ`i�Mib /2 H� pB2 [m2 Cû@
`ƬK2 K2M�Bi ¨ +2ii2 ûTQ[m2X S`2KBĕ`2K2Mi- KāK2 bB- T�` H� bmBi2- Cû`ƬK2
ûpQ[m2`� /�Mb b2b û+`Bib b� `2i`�Bi2 /�Mb H2 /ûb2`i +QKK2 mM2 pB2 /Ƕ2`KBi2-
TH2BM2 /2 bQHBim/2- BH MǶ� D�K�Bb `û2HH2K2Mi ûiû +QmTû /m KQM/2X S�` HǶBMi2`@
Kû/B�B`2 /Ƕ1p�;`Bmb ¨ �MiBQ+?2- Cû`ƬK2 2Mi`2i2M�Bi mM2 +Q``2bTQM/�M+2 �p2+
b2b �M+B2Mb �KBb 2i �DQmi�Bi /2 MQmp2HH2b +QMM�Bbb�M+2b ¨ bQM `ûb2�mX .2 THmb-
BH �p�Bi �p2+ HmB b2b Ŀ QmiBHb /2 i`�p�BH ŀ- +Ƕ2bi@¨@/B`2 H2b KmHiBTH2b +Q/B+2b /2 b�
#B#HBQi?ĕ[m2- 2i KāK2 /2b +QTBbi2bX .2mtBĕK2K2Mi- H� +Q``2bTQM/�M+2 �p2+
6HQ`2MiBMmb KQMi`2 [m2 HǶû+?�M;2 /2 HBp`2b /Ƕ�mi2m`b +?`ûiB2Mb +QMbiBim�Bi mM

.mp�H
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KQv2M BKTQ`i�Mi TQm` 2Mi`2` 2M +QMi�+i 2i 2Mi`2i2MB` mM2 `2H�iBQM /�Mb H2 KB@
HB2m KQM�+�HX "B2MiƬi +2 b2`QMi b2b T`QT`2b ƾmp`2b [m2 Cû`ƬK2 2Mp2``� ¨ b2b
+Q``2bTQM/�MibX *QKK2 aX _2#2MB+? HǶ� /ûD¨ bQmHB;Mû- +2b T`2KBĕ`2b H2ii`2b
/2 Cû`ƬK2 bQMi 2M+Q`2 i`ĕb /Bzû`2Mi2b /2 +2HH2b [mǶBH û+`B`� THmb i�`/ ¨ b2b +Q`@
`2bTQM/�MiU2Vb �`BbiQ+`�iB[m2b- H2ii`2b /�Mb H2b[m2HH2b BH b2 T`ûb2Mi2`� +QKK2
mM2 �miQ`Biû �b+ûiB[m2 2i i?ûQHQ;B[m2X G� 7Q`K2 /2 H� H2ii`2 ¨ 6HQ`2MiBMmb 2bi
+QMp2MiBQMM2HH2 2i `2bT2+i2 H2b T`BM+BT2b /2 H� bQ+B�#BHBiû i`�/BiBQMM2HH2- 2i
MQi�KK2Mi HǶû+?�M;2 /ǶQ{+B�X Cû`ƬK2 �TT�`�ŗi 2z2+iBp2K2Mi +QKK2 mM
T`Qiû;û /Ƕ1p�;`Bmb /Ƕ�MiBQ+?2- [mB bQm?�Bi�Bi b2 HB2` /Ƕ�KBiBû �p2+ HǶBM~m2Mi
KQBM2 /2 Cû`mb�H2KX lM2 [mBMx�BM2 /Ƕ�MMû2b THmb i�`/- �m /û#mi /2b �MMû2b
jNy- Cû`ƬK2 b2 `2i`Qmp2 /�Mb H� TQbBiBQM /m Ŀ K�ŗi`2 ŀ HQ`b[mǶBH 2bi- ¨ bQM
iQm`- +QMi�+iû T�` S�mHBM /2 LQH2X

�m /û#mi /2b �MMû2b jNy- J2i`QTBmb SQMiBmb S�mHBMmb �#�M/QMM2 bQM
KQ/2 /2 pB2 �`BbiQ+`�iB[m2 2i +?QBbBi /2 K2M2` mM2 pB2 +?`ûiB2MM2- /QMi H2b
+QMiQm`b �b+ûiB[m2b �HH�B2Mi b2 /2bbBM2` T2m ¨ T2mX .�Mb H2 ~Qm /2b pQB2b
TQbbB#H2b ¨ 2KT`mMi2`- S�mHBM ûi�Bi ¨ H� `2+?2`+?2 /2 T2`bQMM2b T�`i�;2�Mi
b� bTB`Bim�HBiû 2i b2b �bTB`�iBQMb HBiiû`�B`2b +?`ûiB2MM2bX a� +Q``2bTQM/�M+2
iûKQB;M2 /ǶmM2 bû`B2 /2 T`Bb2b /2 +QMi�+i �p2+ H2b H2�/2`b /m KQM/2 +?`û@
iB2M- �m MQK#`2 /2b[m2Hb b2 i`Qmp�B2Mi MQi�KK2Mi �K#`QBb2 /2 JBH�M -
_m}M /Ƕ�[mBHû2 - �m;mbiBM 2i Cû`ƬK2X h?ûQHQ;B2M �pû`û 2i �b+ĕi2 `2+QM@
Mm- Cû`ƬK2- BMbi�HHû /2TmBb j3e ¨ "2i?Hû2K- MǶ�p�Bi T�b T2`/m H2 +QMi�+i �p2+
HǶP++B/2Mi- Qɍ b2b û+`Bib +B`+mH�B2Mi 2M MQK#`2 BKTQ`i�Mi- MQi�KK2Mi ;`�+2 ¨
b2b �KBb `QK�BMbX 1M 2z2i- S�mHBM +QMM�Bbb�Bi Cû`ƬK2 ¨ i`�p2`b b2b û+`Bib 2i
bȿ`2K2Mi /2 `ûTmi�iBQMX .2 H� +Q``2bTQM/�M+2 2Mi`2 H2b /2mt ?QKK2b M2 bQMi
+QMb2`pû2b [m2 i`QBb `ûTQMb2b /2 Cû`ƬK2 �mt H2ii`2b- �mDQm`/Ƕ?mB T2`/m2b- /2
S�mHBMX § HǶûiû jN9- S�mHBM �p�Bi T`Bb HǶBMBiB�iBp2 /Ƕû+`B`2 ¨ Cû`ƬK2 �p�Mi bQM

J�`iBM
_2#2MB+?

J`�ib+?2F

L�miBM

.mp�H _2#2MB+? *�M2HHBb
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/ûT�`i TQm` HǶAi�HB2- 2i /QM+ 2M+Q`2 �p�Mi bQM Q`/BM�iBQM T`2b#viû`�H2 [mB b2
/û`QmH2`� �m KQBb /2 /û+2K#`2 /2 H� KāK2 �MMû2X Cû`ƬK2 HmB `ûTQM/ 2M +2b
i2`K2b ,

Ŀ G2 7`ĕ`2 �K#`QBb2- 2M MQmb �TTQ`i�Mi i2b �BK�#H2b +�/2�mt-
MQmb � �mbbB `2KBb mM2 H2ii`2 /ûHB+B2mb2X LQb `2H�iBQMb MǶ2M bQMi
[mǶ�m /û#mi c +Ƕ2bi TQm`i�Mi HǶ�#�M/QM +QM}�Mi /ǶmM2 �KBiBû /ûD¨
ûT`Qmpû2 2i �M+B2MM2 [mB bǶv K�MB72bi�BiX *Ƕ2bi H� pû`Bi�#H2 �z2+@
iBQM- MQmû2 2i +BK2Miû2 T�` H2 *?`Bbi- +2HH2 [m2 KûM�;2Mi MQM T�b
H2b +QMp2M�M+2b 7�KBHB�H2b- MB H� b2mH2 T`ûb2M+2 T?vbB[m2- KQBMb
2M+Q`2 mM2 ~�ii2`B2 �mt HQm+?2b +�`2bb2b- K�Bb #B2M H� +`�BMi2 /m
a2B;M2m` 2i H2 ;Qȿi /2b /BpBM2b ú+`Bim`2bX ŀ

S�` HǶBMi2`Kû/B�B`2 /Ƕ�K#`QBb2- S�mHBM �p�Bi 2MpQvû mM2 H2ii`2 ¨ "2i?@
Hû2K- �++QKT�;Mû2 /2 T2iBib +�/2�mt UKmMmb+mH�V- /QMi H� M�im`2 MǶ2bi T�b
T`û+Bbû2X .Ƕ�mi`2b 2MpQBb /2 +�/2�mt /�Mb H� +Q``2bTQM/�M+2 T�mHB2MM2 T2`@
K2ii2Mi iQmi27QBb /ǶûK2ii`2 /2b ?vTQi?ĕb2bX .2mt ivT2b /2 +�/2�mt QMi /ûD¨
ûiû B/2MiB}ûb T`û+û/2KK2Mi , BH bǶ�;Bi /ǶmM2 T�`i /2 +�/2�mt �HBK2Mi�B`2b
[m2 S�mHBM 7�Bb�Bi T�`p2MB` bQmb mM2 7Q`K2 Hmtm2mb2 ¨ b2b �KBb �`BbiQ+`�i2b
UTQBbbQMb- +QM/BK2MibV 2i bQmb mM2 7Q`K2 bBKTH2 �mt +?`ûiB2Mb �p2+ [mB BH
2Mi`�Bi MQmp2HH2K2Mi 2M +QMi�+i �T`ĕb b� +QMp2`bBQM UT�BMb /Ƕ2mHQ;B2VX �T`ĕb
�pQB` 2K#`�bbû H� pB2 KQM�biB[m2 ¨ LQH2- S�mHBM Qz`2 �mbbB /2b ?�#Bib [mǶBH
�/`2bb2 ¨ +2mt [mB T�`i�;2�B2Mi bQM B/û�H �b+ûiB[m2X *QKK2 Cû`ƬK2 K2@
M�Bi mM2 pB2 �b+ûiB[m2 bi`B+i2- Qz`B` /2b �HBK2Mib QTmH2Mib ¨ +2HmB [mB `2D2i�Bi
bi`B+i2K2Mi iQmi2 7Q`K2 /2 Hmt2- �m`�Bi ûiû mM2 Qz2Mb2X S�mHBM �p�Bi +2`i�B@
M2K2Mi BMi2``Q;û b2b �KBb bm` H2 KQBM2 2M S�H2biBM2- 2i ûi�Bi �p2`iB /2 b2b
T`BM+BT2b `B;Qm`2mtX S�mHBM b�p�Bi �mbbB /2 [m2HH2 K�MBĕ`2 BH 7�HH�Bi bǶ�/`2bb2`
¨ mM2 T2`bQMM�HBiû +QKK2 Cû`ƬK2 , bȿ`2K2Mi �p�Bi@BH 7�Bi T`2mp2 /ǶmM2 ;`�M/2
?mKBHBiû- iQmi 2M 7�Bb�Mi ?�#BH2K2Mi HǶûHQ;2 /2 bQM +Q``2bTQM/�Mi Ĝ +QKK2
BH 72`� /�Mb b� T`2KBĕ`2 H2ii`2 �/`2bbû2 ¨ �m;mbiBM Ĝ 2i HǶ2MpQB /2 T2iBi2b
K�`[m2b /Ƕ�z2+iBQM /2p�Bi iûKQB;M2` /m `�TT`Q+?2K2Mi /2 /2mt ?QKK2b [mB



kek

T�`i�;2�B2Mi mM KāK2 B/û�H +?`ûiB2MX �BMbB- BH 2bi TH�mbB#H2 [m2 S�mHBM �Bi 2M@
pQvû ¨ Cû`ƬK2 /2b T�BMb /Ƕ2mHQ;B2- +QKK2 BH 2M Qz`B`� �mbbB ¨ �HvTBmb- TmBb
¨ �m;mbiBM- HQ`b[mǶBH 2Mi`2`� 2M +QMi�+i �p2+ H2b �7`B+�BMbX G� H2ii`2 2i H2b
+�/2�mt i`�MbK2ii�B2Mi mM2 T`QTQbBiBQM /Ƕ�KB+BiB� [m2 Cû`ƬK2 �++2Ti� pQ@
HQMiB2`bX G� `ûTQMb2 /2 Cû`ƬK2 ¨ +2ii2 T`2KBĕ`2 H2ii`2 /2 S�mHBM � TQm` #mi
/2 T2`bm�/2` S�mHBM /Ƕûi�#HB` b� `ûbB/2M+2 ¨ "2i?Hû2KX SQm` +2H�- H2 KQBM2
ûpQ[m2 /2 MQK#`2mt 2t2KTH� /2 T2`bQMM�;2b +ûHĕ#`2b- �v�Mi `û�HBbû mM BK@
TQ`i�Mi pQv�;2 TQm` `2DQBM/`2 +2HmB /QMi BHb �/KB`�B2Mi H2b û+`BibX S�`KB 2mt
b2 i`Qmp�B2Mi H2b T?BHQbQT?2b Svi?�;Q`2 2i SH�iQM- mM ?QKK2 /2 :�/ĕb [mB
�p�Bi `2DQBMi hBi2@GBp2- �TQHHQMBmb /2 hv�M2 Qm 2M+Q`2 HǶ�TƬi`2 S�mHX Cû`ƬK2
+HƬi b� H2ii`2 bm` mM2 BMpBi�iBQM +?�H2m`2mb2 ¨ p2MB` H2 `2DQBM/`2 ¨ "2i?Hû2K 2i
HǶ2M+Qm`�;2 ¨ 7�B`2 H2 /2`MB2` T�b p2`b H� +QMm2`bBQ �b+ûiB[m2X a2HQM Cû`ƬK2- H�
MQmp2HH2 �KBiBû 2bi #�iB2 bm` HǶB/û�H +QKKmM /2 H� pB2 KQM�biB[m2 2i bm` mM
û+?�M;2 BMi2HH2+im2HX a� HQM;m2 H2ii`2- TH2BM2 /2 `ûKBMBb+2M+2b +H�bbB[m2b 2i
#B#HB[m2b- BHHmbi`2 bQM b�pQB` 2M HBiiû`�im`2 +H�bbB[m2- Qɍ HǶû/m+�iBQM /2 Cû`ƬK2
û;�H2 +2HH2 /2 S�mHBM- K�Bb KQMi`2 �mbbB bQM û`m/BiBQM i?ûQHQ;B[m2 2i b2b +QK@
Tûi2M+2b 2M 2tû;ĕb2- mM /QK�BM2 Qɍ S�mHBM � 2M+Q`2 #2�m+QmT ¨ �TT`2M/`2X

GǶ�MMû2 bmBp�Mi2- mM2 /2mtBĕK2 H2ii`2 /2 S�mHBM �``Bp2 ¨ "2i?Hû2KX *QKK2
BH `2bbQ`i /2 H� `ûTQMb2 /2 Cû`ƬK2- S�mHBM v �p�Bi 7�Bi T�`i /2 bQM +?QBt /2
K2M2` mM2 pB2 �b+ûiB[m2 2i /2 bǶBMbi�HH2` �p2+ h?2`�bB� ¨ LQH2 - +2 [mB /QMM2
HǶQ++�bBQM ¨ Cû`ƬK2 /2 HmB T`Q/B;m2` /2b +QMb2BHbX .2 THmb- S�mHBM �p�Bi Hm
HǶƾmp`2 *QMi`2 CQpBMB2M - /QMi BH �p�Bi Tm iB`2` +2`i�BM2b /2b i?ĕb2b �b+û@
iB[m2b ?Bû`QMvKB2MM2bX G� H2ii`2 2bi 2M+Q`2 �++QKT�;Mû2 /ǶmM +�/2�mX S�mHBM
�p�Bi 2MpQvû bQM T�Mû;v`B[m2 2M HǶ?QMM2m` /2 h?ûQ/Qb2- +QKTQbû �m H2M/2@
K�BM /2 H� #�i�BHH2 +QMi`2 1m;ĕM2 Ub2Ti2K#`2 jN9V - [m2 Cû`ƬK2 M2 K�M[m2
T�b /2 HQm2` ,

Ŀ hQM HBp`2- +2HmB [m2 im �b +QKTQbû 2M 7�p2m` /2 HǶ2KT2`2m`
h?ûQ/Qb2 �p2+ �mi�Mi /Ƕ2bT`Bi [m2 /Ƕ�`i 2i [m2 im KǶ�b 7�Bi T�bb2`-
+Ƕ2bi �p2+ TH�BbB` [m2 D2 HǶ�B HmX *2 [mB KǶv � THm /�p�Mi�;2- +Ƕ2bi H2
TH�MX �m /û#mi im bm`T�bb2b iQmi H2 KQM/2- K�Bb p2`b H� }M im i2
bm`+H�bb2b iQB@KāK2X Zm�Mi ¨ iQM bivH2- BH 2bi +QM+Bb 2i #`BHH�Mi UXXXV
1M Qmi`2- HǶ2M+?�ŗM2K2Mi /2b T2Mbû2b 2bi `2K�`[m�#H2 , iQmi b2
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iB2MiX *?�+mM2 /2 i2b 7Q`KmH2b- Qm #B2M +QM+Hmi +2 [mB T`û+ĕ/2- Qm
#B2M �KQ`+2 +2 [mB p� bmBp`2X >2m`2mt h?ûQ/Qb2- [mB 2bi /û72M/m
T�` mM Q`�i2m` +?`ûiB2M /2 +2ii2 [m�HBiû 5 ŀ

G2 +?QBt /2 bǶBMbi�HH2` ¨ LQH2 �p�Bi /ûi`mBi iQmb H2b 2bTQB`b /2 Cû`ƬK2 /2
pQB` HǶ�`BbiQ+`�i2 �[mBi�BM bǶûi�#HB` 2M S�H2biBM2X Zm2 Cû`ƬK2 �Bi bTû+mHû bm` H�
7Q`imM2 /2 S�mHBM M2 7�Bi �m+mM /Qmi2 2i S�mHBM ûi�Bi ûpB/2KK2Mi +QMb+B2Mi
/m 7�Bi [m2 HǶQM `Bp�HBb�Bi TQm` Q#i2MB` bQM bQmiB2M }M�M+B2`X .Ƕ�BHH2m`b-
+QKK2 bǶBH pQmH�Bi +QMbQH2` H2 KQBM2 /2 "2i?Hû2K- S�mHBM HmB �p�Bi 7�Bi TQ`i2`
mM2 +2`i�BM2 bQKK2X J�Bb H2 +?QBt /2 bǶBMbi�HH2` 2M Ai�HB2 MǶ2bi T�b H� b2mH2
2tTHB+�iBQM /m +?�M;2K2Mi /Ƕ�iiBim/2 /2 Cû`ƬK2- [mB- /�Mb +2ii2 /2mtBĕK2
H2ii`2- M2 +?2`+?2 THmb ¨ �iiB`2` S�mHBM 2M S�H2biBM2X "B2M THmb- BH H2 /û+Qm`�;2
KāK2 /2 7�B`2 +2 pQv�;2 2M /`2bb�Mi mM i�#H2�m `2TQmbb�Mi /2 Cû`mb�H2KX
G2b `�BbQMb /2 +2 `2pB`2K2Mi bQMi +2`i�BM2K2Mi ¨ +?2`+?2` /�Mb H� +QMi`Qp2`b2
Q`B;ûMB2MM2- [mB QTTQb�Bi /2TmBb [m2H[m2 i2KTb Cû`ƬK2 ¨ C2�M /2 Cû`mb�H2K-
bQmi2Mm MQM b2mH2K2Mi T�` bQM �M+B2M +QKT�;MQM _m}M /Ƕ�[mBHû2- K�Bb �mbbB
T�` JûH�MB2 HǶ�M+B2MM2- mM2 T�`2Mi2 /2 S�mHBMX G� +QKKmM�miû /2 "2i?@
Hû2K �p�Bi `û+2KK2Mi ûiû 2t+QKKmMBû2 T�` HǶûpā[m2 /2 Cû`mb�H2K- 2i Cû`ƬK2
ûi�Bi T2`bm�/û [m2 S�mHBM MǶ�++2Ti2`�Bi T�b /2 pBp`2 /�Mb mM KQM�biĕ`2 BM@
i2`/BiX G� `2H�iBQM 2Mi`2 S�mHBM 2i Cû`ƬK2 p� �HQ`b bm#B` H2b +QMbû[m2M+2b
/2 +2ii2 +QMi`Qp2`b2X G2b T`Bb2b /2 TQbBiBQM 2M 7�p2m` /2 HǶmM Qm /2 HǶ�mi`2
+�KT �HH�B2Mi āi`2 /2 THmb 2M THmb T`QMQM+û2b �m 7m` 2i ¨ K2bm`2 [m2 H2 +QM~Bi
bǶ2MHBb�Bi- MQM b2mH2K2Mi 2M S�H2biBM2 K�Bb �mbbB 2i bm`iQmi 2M Ai�HB2X JāK2 H2
TQ`i2m` /2 S�mHBM- oB;BH�MiBmb- �p�Bi T`Bb H2 T�`iB /2 _m}M 2M ûpBi�Mi H2 KQBM2
2t+QKKmMBûX .�Mb H� `ûTQMb2 `�TTQ`iû2 T�` +2 /2`MB2` U2TBbiX 83V- Cû`ƬK2
�p�Bi K�H;`û iQmi i2Miû /2 /BbbBKmH2` H2b T`Q#HĕK2bX am` oB;BH�MiBmb- BH /Bb�Bi
b2mH2K2Mi , Ŀ �p2+ [m2H 2KT`2bb2K2Mi DǶ�B �++m2BHHB H2 b�BMi T`āi`2 oB;BH�M@
iBmb- BH 2bi T`û7û`�#H2 [m2 b� +QMp2`b�iBQM iǶ2M BMbi`mBb2 THmiƬi [m2 K2b H2ii`2bX
SQm`[mQB 2bi@BH T�`iB bB pBi2 2i MQmb �@i@BH [mBiiûb- D2 M2 TmBb T�b H2 /B`2- TQm`
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M2 #H2bb2` T2`bQMM2 ŀX 1M `û�HBiû- Cû`ƬK2 b�p�Bi #B2M [m2 oB;BH�MiBmb bǶûi�Bi
TQbBiBQMMû +QMi`2 HmB- +2 [mB HǶ2K#�``�bb�Bi ¨ HǶû;�`/ /2 S�mHBMX �BMbB- BH
T`û7ĕ`2 i�B`2 H� /Bb+Q`/2 2i H�Bbb2 S�mHBM b2 7�B`2 b� T`QT`2 B/û2 b2HQM H2b T`Q@
TQb /2 bQM T`Qiû;ûX G� `û�+iBQM BKKû/B�i2 /2 S�mHBM �m `û+Bi /2 oB;BH�MiBmb
MǶ2bi T�b +QMMm2 2i H� `2H�iBQM �p2+ Cû`ƬK2 � T2`/m`û 2M+Q`2 [m2H[m2b �MMû2b-
KāK2 bǶBH MǶ2bi T�`p2Mm [mǶmM2 b2mH2 H2ii`2 Dmb[mǶ¨ MQmbX .�Mb HǶ2TBbimH� 38-
/�iû2 /2 jNN- QM �TT`2M/ [m2 S�mHBM �p�Bi +QMbmHiû Cû`ƬK2 ¨ T`QTQb /ǶmM2
[m2biBQM +QKTH2t2 /Ƕ2tû;ĕb2 2i �p�Bi KāK2 2MpQvû mM i`QBbBĕK2 T`ûb2Mi- mM
T2iBi K�Mi2�m UT�HHBQHmKV- [m2 Cû`ƬK2 +QKK2Mi2 B`QMB[m2K2Mi , Ŀ H2 iBbbm
2M 2bi +Qm`i- K�Bb H� +?�`Biû 2bi i`ĕb ;`�M/2 ŀX JāK2 bB HǶûHQ;2 /2b [m�HBiûb
/2 bQM +Q``2bTQM/�Mi 2bi iQmDQm`b T`ûb2Mi2 /�Mb +2ii2 H2ii`2 Ĝ S�mHBM Ŀ 2bi
MQM HQBM /2 HmB `�TT2H2` *B+û`QM /�Mb H2 bivH2 ûTBbiQH�B`2 ŀ Ĝ- H2 iQM 2bi
/Bzû`2Mi 2i mM2 /Bbi�M+2 bǶ2bi BMbi�HHû2 2Mi`2 H2b /2mt ?QKK2bX �BMbB- Cû`ƬK2
`27mb2 TQHBK2Mi /Ƕû+`B`2 mM +QKK2Mi�B`2 /m T`QT?ĕi2 .�MB2H [m2 S�mHBM HmB
�p�Bi /2K�M/û 2i BMpQ[m2 H� i`�/m+iBQM /m - bQHHB+Biû2 T�` S�K@
K�+?Bmb- [mB HmB T`2M�Bi iQmi bQM i2KTbX G2 *QKK2Mi�B`2 /2 .�MB2H 2bi
}M�H2K2Mi �+?2pû 2Mi`2 9ye 2i 9y3- K�Bb BH MǶ2bi T�b /û/Bû ¨ S�mHBM- K�Bb ¨
J�`+2HH� 2i ¨ S�KK�+?BmbX .2 THmb- Cû`ƬK2 ûpBi2 /2 `ûTQM/`2 /B`2+i2K2Mi
�mt [m2biBQMb 2tû;ûiB[m2b- i`QT T`Q+?2b /m /û#�i bm` H2b i?ĕb2b /ǶP`B;ĕM2- 2i
`2MpQB2 bQM +Q``2bTQM/�Mi bBKTH2K2Mi ¨ b� i`�/m+iBQM /m - /QMi
H2 K�Mmb+`Bi ûi�Bi /BbTQMB#H2 +?2x S�KK�+?BmbX Cû`ƬK2 MǶ2bi T�b +QMp�BM@
+�Mi /�Mb b2b 2t+mb2b 2i QM b2Mi 2M }HB;`�M2 b� K�mp�Bb2 7QB 2Mp2`b +2HmB [mǶBH
+`QBi ¨ T`ûb2Mi T�`iBb�M /2 _m}MX G2 `2iQm` /2 JûH�MB2 2M Ai�HB2 p2`b 9yy- [mB
K�`[m2 H2 TQBMi +mHKBM�Mi /m +QM~Bi Q`B;ûMB2M- MǶ� T�b /ȿ DQm2` 2M 7�p2m`
/2 H� `2H�iBQM 2Mi`2 S�mHBM 2i Cû`ƬK2X J�Bb H� H2ii`2 38 H2 KQMi`2 #B2M , TQm`
Cû`ƬK2- HǶ�KBiBû �p�Bi pû+m2 2i BH M2 bǶ2zQ`Ï�Bi THmb ¨ ;�;M2` S�mHBM TQm` b�
+�mb2X G� `mTim`2 ûi�Bi +QMbQKKû2X
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S2M/�Mi bQM bûDQm` ¨ _QK2 Uj3k@j38V- Cû`ƬK2 bǶûi�Bi HBû /Ƕ�KBiBû �p2+ /2b
/Ƕ�`BbiQ+`�i2b `QK�BM2b �iiB`û2b T�` H� pB2 `2HB;B2mb2 �b+ûiB[m2 2i BMiû`2bbû2b
T�` H2b ûim/2b HBiiû`�B`2b +?`ûiB2MM2bX AMi`Q/mBi /�Mb H2 +2`+H2 /2 J�`+2H@
H�- [mB Q`;�MBb�Bi /2b /Bb+mbbBQMb i?ûQHQ;B[m2b /�Mb b� mBHH� bm` HǶ�p2MiBM-
Cû`ƬK2 `2M+QMi`2 H2b MQ#BH2b 72KBM�2 �H#BM�- H� Kĕ`2 /2 J�`+2HH�- �b2HH�-
6m`B� 2i b� Kĕ`2 hBiB�M�- G�2i�- S�mH� 2i b2b }HH2b "HûbBHH� 2i 1mbiQ+?BmKX a2
7QM/�Mi bm` b� T`QT`2 2tTû`B2M+2 KQM�+�H2 2M P`B2Mi [m2H[m2b �MMû2b �mT�@
`�p�Mi 2i bm` b� oB2 /2 HǶ2`KBi2 S�mH- H2 KQBM2 ûi�Bi mM2 bQm`+2 /2 T`2KBĕ`2
K�BM TQm` H2b T2`bQMM2b BMiû`2bbû2b T�` H2 KQ/2 /2 pB2 �b+ûiB[m2X JāK2 bB H2
+QMi�+i b2 7�Bb�Bi bm`iQmi bQmb H� 7Q`K2 /Ƕ2Mi`2iB2Mb- /2 H2ÏQMb /Ƕ2tû;ĕb2 Qm /2
/Bb+mbbBQMb #B#HB[m2b- Cû`ƬK2 �/`2bb2 T2M/�Mi b2b �MMû2b `QK�BM2b THmbB2m`b
H2ii`2b ¨ b2b �KB2b 2i ûHĕp2b H2b THmb T`Q+?2bX G� H2ii`2@i`�Biû .2 mB`;BMBi�i2
b2`m�M/� U2TBbiX kkV �/`2bbû2 ¨ H� D2mM2 1mbiQ+?BmK /ûi�BHH2 H2b `ĕ;H2b /2
pB2 2i /2 +QKTQ`i2K2Mi T`û+QMBbû2b TQm` mM2 pB2`;2X a� Kĕ`2 S�mH� -
�KB2 BMiBK2 /ûpQmû2 ¨ Cû`ƬK2- 2bi H� /2biBM�i�B`2 /2 THmbB2m`b H2ii`2b /Ƕ2tû@
;ĕb2 2i /ǶmM2 +QMbQH�iBQ �T`ĕb H2 /û+ĕb /2 b� }HH2 "HûbBHH� UÞj39VX S�mH�
2i 1mbiQ+?BmK- [mB �++QKT�;M2`QMi H2m` K�ŗi`2 bTB`Bim2H 2M P`B2Mi- b2`QMi
iQmDQm`b HBû2b �mt bQmp2MB`b /2 _QK2X 1HH2b /Bb+mi2Mi �p2+ HmB H2b +QKK2M@
i�B`2b #B#HB[m2b 2i 2Mi`2T`2MM2Mi /2b i`�/m+iBQMb- iQmi 2M �B/�Mi Cû`ƬK2 ¨
;�`/2` H2 +QMi�+i �p2+ _QK2X J�`+2HH�- [m�Mi ¨ 2HH2- 2bi H� /2biBM�i�B`2 /2
H2ii`2b 2tû;ûiB[m2b +QKTH2t2b - /2b H2ii`2b kj bm` H� KQ`i /2 H2 p2mp2 Gû�
U.2 2tBim G2�2V 2i k9 bm` H� pB2 2t2KTH�B`2 /2 H� pB2`;2 �b2HH� U.2 mBi�2 �b2H@
H�2V- [mB i`�Bi2Mi /2b T`û+2Ti2b 2i /2b �p�Mi�;2b /2 H� pB2 �b+ûiB[m2X Cû`ƬK2
+QMbB/û`�Bi H� b�p�Mi2 J�`+2HH� +QKK2 mM2 BMi2`HQ+mi`B+2 ¨ b� ?�mi2m`- [mǶBH
�/KB`�Bi TQm` bQM BMi2HHB;2M+2 2i bQM �`/2m` �m i`�p�BHX J�`+2HH� TQbbû/�Bi
mM2 BKTQ`i�Mi2 #B#HBQi?ĕ[m2- ¨ H�[m2HH2 Cû`ƬK2 MǶ?ûbBi�Bi T�b /2 `2MpQv2` b2b
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+Q``2bTQM/�Mib [mB bQm?�Bi�B2Mi Q#i2MB` mM HBp`2X S�`7QBb- 2HH2 ûi�Bi H� b2mH2
¨ āi`2 2M TQbb2bbBQM /ǶmM2 ƾmp`2 `û+2Mi2- /QMi KāK2 S�KK�+?Bmb B;MQ`�Bi
2M+Q`2 HǶ2tBbi2M+2X JāK2 bB J�`+2HH� `27mb2 /2 bǶBMbi�HH2` �p2+ HmB ¨ "2i?@
Hû2K- Cû`ƬK2 2Mi`2iB2M/`� iQmi2 b� pB2 mM2 `2H�iBQM T`BpBHû;Bû2 2i i`ĕb T`Q+?2
�p2+ 2HH2X

*Ƕ2bi �T`ĕb bQM /2mtBĕK2 /ûT�`i p2`b HǶP`B2Mi Uj38V [m2 H� +Q``2bTQM/�M+2
`ûpĕH2 H2b MQK#`2mt +QMi�+ib [m2 Cû`ƬK2 2Mi`2i2M�Bi /�Mb HǶ�`BbiQ+`�iB2 2i �m
b2BM /m +H2`;û `QK�BMX G2b �KBb `QK�BMb +QMbiBim2`QMi TQm` Cû`ƬK2- /�Mb
H2b �MMû2b bmBp�Mi2b 2i Dmb[mǶ¨ b� KQ`i- H2 T`BM+BT�H bQmiB2M TQm` H� /BzmbBQM
/2 bQM Q`i?Q/QtB2X G2 T`āi`2 `QK�BM 1p�M;2HBmb �p�Bi 2MpQvû mM +QKK2M@
i�B`2 �MQMvK2- H2b Zm�2biBQM2b p2i2`Bb 2i MQpB i2bi�K2MiB- 2i /2K�M/2 HǶ�pBb
/2 Cû`ƬK2 bm` HǶB/2MiB}+�iBQM 2Mi`2 J2H+?Bbû/2+? 2i H2 b�BMi 1bT`Bi- TQbimHû2
T�` HǶ�mi2m` /2 +2i Qmp`�;2X �+im2HH2K2Mi- +2b Zm�2biBQM2b bQMi �ii`B#mû2b
¨ HǶ�K#`QbB�bi2`- H2 +QKK2Mi�i2m` /2 i`2Bx2 ûTŗi`2b T�mHBMB2MM2b- pBp�Mi ¨
_QK2 �m i2KTb /2 .�K�b2X Cû`ƬK2 `ûTQM/ T�` H2 T2iBi i`�Biû .2 J2H+?B@
b2/2+? U2TBbiX djVX Cû`ƬK2 +Q``2bTQM/�Bi �mbbB �p2+ .2bB/2`Bmb - mM +?`ûiB2M
H2ii`û- 2i HǶûTQmb2 /2 +2 /2`MB2`- a2`2MBHH�X .2bB/2`Bmb �p�Bi /2K�M/û ¨ Q#i2MB`
H2b ƾmp`2b /2 Cû`ƬK2 [mǶBH M2 TQbbû/�Bi T�b 2M+Q`2X .�Mb b� `ûTQMb2- Cû`ƬK2
HǶBM7Q`K2 ,

Ŀ Zm�Mi ¨ K2b KQ/2bi2b Qmp`�;2b- +QKK2 H2 THmb ;`�M/ MQK#`2
/Ƕ2Mi`2 2mt b2 bQMi 2MpQHûb /2 H2m` T2iBi MB/- 2M ûi�Mi ?QMQ`�#H2@
K2Mi /Bzmbûb- ;`�+2 ¨ mM2 KBb2 2M +B`+mH�iBQM ?�b�`/2mb2b- D2 M2
iǶ2M �B `B2M 2MpQvû- /2 +`�BMi2 /2 iǶ2M 2MpQv2` +2 [m2 im TQbbĕ/2b
/ûD¨X aB im p2mt 2M 2KT`mMi2` /2b 2t2KTH�B`2b- im TQm``�b 2M
`2+2pQB` bQBi /2 b�BMi2 J�`+2HH�- [mB `ûbB/2 bm` HǶ�p2MiBM- bQBi /2
.QKMBQ- +2 i`ĕb b�BMi T2`bQMM�;2- H2 GQi? /2 MQi`2 ûTQ[m2X ŀ
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Cû`ƬK2 `2MpQB2 b2b +Q``2bTQM/�Mib ¨ H� #B#HBQi?ĕ[m2 /m T�H�Bb /2 J�`+2HH�
bm` HǶ�p2MiBM- Qm +?2x .QKMBQ- [mB 2bi 2M K2bm`2 /2 HmB T`āi2` H2b 2t2KTH�B`2b
bQm?�BiûbX AMpBiû ¨ b2 `2M/`2 ¨ "2i?Hû2K- .2bB/2`Bmb 2bi T2mi@āi`2 H2 KāK2
T2`bQMM�;2 [m2 +2HmB [mB- `2Mi`�Mi /ǶP`B2Mi- �TTQ`i2 mM2 H2ii`2 U2TBbiX dkV 2i
/2b +�/2�mt �m T`āi`2 oBi�HBb c BH 2bi BM+QMMm T�` �BHH2m`bX AH `2bbQ`i /2
+2ii2 H2ii`2 dk- /QMi H2 bmD2i T`BM+BT�H 2bi mM T`Q#HĕK2 /2 +?`QMQHQ;B2 /�Mb
H2b GBp`2b /2b _QBb- [m2 Cû`ƬK2 2bi `û+2KK2Mi 2Mi`û 2M +QMi�+i �p2+ oBi�HBb-
[mB �p�Bi HmB �mbbB 2MpQvû /2b +�/2�mtX

.QKMBQ 2bi /ûD¨ mM pB2BHH�`/ HQ`b[mǶBH �TT�`�ŗi /�Mb H� +Q``2bTQM/�M+2 /2
Cû`ƬK2X AH K2M�Bi mM2 pB2 �b+ûiB[m2 ¨ _QK2 2i TQbbû/�Bi mM2 ;`�M/2 #B#HBQ@
i?ĕ[m2- [mB +QKTi�Bi �mbbB H2b ƾmp`2b /2 Cû`ƬK2- MQi�KK2Mi H2 *QKK2Mi�B`2
/2b /Qmx2 T`QT?ĕi2b 2i H� i`�/m+iBQM /2b GBp`2b /2b _QBbX S�` HǶBMi2`Kû@
/B�B`2 /2 S�mH�- Cû`ƬK2 +Q``2bTQM/�Bi �mbbB �p2+ 6m`B� - mM2 �`BbiQ+`�i2
[mB �p�Bi 7`û[m2Miû H2 +2`+H2 /2 J�`+2HH�X 1HH2 2bi H� /2biBM�i�B`2 /ǶmM2 `ĕ;H2
/2 pB2 TQm` H2b p2mp2b- .2 mB/mBi�i2 b2`m�M/�X S`BM+BT�- mM2 mB`;Q *?`BbiB
+QKK2 1mbiQ+?BmK 2i HǶûHĕp2 /2 J�`+2HH�- [mB �p�Bi /2K�M/û /2b û+H�B`+Bbb2@
K2Mib bm` H2 *�MiB[m2 /2b *�MiB[m2b- `2ÏQBi /2b 2tTHB+�iBQMb bm` H2 Sb�mK2
98- [mB +QMbiBim2 mM2 T�`iB2 /m TQĕK2 b�+`ûX .2 THmb- 2HH2 2bi H� /2biBM�i�B`2
/m *QKK2Mi�B`2 bm` J�ii?B2m- /QMi H2 /û/B+�i�B`2 1mbĕ/2 /2 *`ûKQM2 �p�Bi
ûiû +?�`;û /2 7�B`2 T�`p2MB` mM 2t2KTH�B`2 ¨ S`BM+BT�X .2mt �Mb �T`ĕb H�
KQ`i /2 J�`+2HH� UÞ9RyV- 2HH2 2bi 2M+Q`2 H� /û/B+�i�B`2 /ǶmM2 +QMbQH�iBQ 2M
HǶ?QMM2m` /2 +2ii2 /2`MBĕ`2X G�2i�- K2K#`2 /2 H� ;2Mb *�2BQMBB [mB �p�Bi
+QMi`�+iû mM K�`B�;2 �p2+ mM }Hb /2 S�mH�- `2ÏQBi mM i`�Biû /Ƕû/m+�iBQM ¨
HǶBMi2MiBQM /2 b� }HH2X
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J�Bb +2 bQMi +2`i�BM2K2Mi J�`+2HH� 2i bQM +QmbBM S�KK�+?Bmb [mB 7m`2Mi
H2b /2biBM�i�B`2b /m THmb ;`�M/ MQK#`2 /2 HBp`2bX S�KK�+?Bmb �TT�`i2@
M�Bi ¨ H� ;2Mb 6m`B� 2i �p�Bi ûTQmbû S�mHBM�- H� /2mtBĕK2 }HH2 /2 S�mH� 2i
/2 6H�pBmb hQtQiBmbX *Ƕûi�Bi mM �KB /2 D2mM2bb2 /2 Cû`ƬK2 �p2+ [mB BH �p�Bi
ûim/Bû ¨ _QK2X �T`ĕb mM2 +�``Bĕ`2 /�Mb HǶ�/KBMBbi`�iBQM Ĝ BH �p�Bi ûiû T`Q@
+QMbmH- T2mi@āi`2 2M �7`B[m2 Ĝ BH b2 +QMp2`iBi �m +?`BbiB�MBbK2 �b+ûiB[m2- mM2
/û+BbBQM [mB �p�Bi bmb+Biû H2b KQ[m2`B2b /2 bQM 2MiQm`�;2X �T`ĕb H2 /û+ĕb
/2 S�mHBM� UÞjNeV- BH 7�Bi +QMbi`mB`2 mM t2MQ+?BmK 2i mM2 #�bBHB[m2 ¨ SQ`@
iQ- mM �+i2 /2 +?�`Biû [m2 Cû`ƬK2 HQm2 /�Mb H� +QMbQH�iBQ [mǶBH �/`2bb2 ¨
S�KK�+?BmbX *Ƕ2bi bm` H� /2K�M/2 /2 .QKMBQ 2i /2 S�KK�+?Bmb [m2 Cû@
`ƬK2 û+`Bi 2M jNj@jN9 bQM �/m2`bmb AQmBMB�MmKX CQpBMB2M �p�Bi T`QT�;û
/2b i?ĕb2b �MiB@�b+ûiB[m2b- �++m2BHHB2b 7�pQ`�#H2K2Mi /�Mb +2`i�BMb KBHB2mt `Q@
K�BMb- ?QbiBH2b �m KQM�+?BbK2X G2 T�KT?H2i TQHûKB[m2 /2 Cû`ƬK2 +QMi`2 +2
/2`MB2` bm#Bi �HQ`b /2 7Q`i2b +`BiB[m2b- v +QKT`Bb /�Mb H2 +2`+H2 /2 b2b �KBb
H2b THmb T`Q+?2bX �BMbB- Cû`ƬK2 2bi Q#HB;û /2 bǶ2tTHB[m2` /�Mb /2mt H2ii`2b
�mT`ĕb /2 S�KK�+?Bmb U2TBbiX 93V 2i /2 .QKMBQ U2TBbiX 8yV- 2i /�Mb H2 i`�Biû
�TQHQ;2iB+mK �/ S�KK�+?Bmb U2TBbiX 9NVX GǶQTTQbBiBQM ¨ _QK2 ûi�Bi i2HH2
[m2 S�KK�+?Bmb �p�Bi i2Miû /Ƕ2KTā+?2` H� /BzmbBQM /m �/m2`bmb AQmBMB�@
MmK TQm` b�mp2` HǶ?QMM2m` /2 bQM �KBX SHmb i�`/- Cû`ƬK2 H2 `2K2`+B2`� TQm`
bQM BMBiB�iBp2- KāK2 bB 2HH2 MǶ�p�Bi T�b �#QmiB ,

Ŀ *QM+2`M�Mi K2b Qmp`�;2b +QMi`2 CQpBMB2M- im �b �;B T`m/2K@
K2Mi 2i �KB+�H2K2Mi 2M 2M `2iB`�Mi H2b 2t2KTH�B`2b /2 H� +B`+m@
H�iBQM c D2 KǶ2M `2M/b T�`7�Bi2K2Mi +QKTi2X J�Bb i� /BHB;2M+2 MǶ�
b2`pB ¨ `B2MX S�b K�H /2 ;2Mb p2Mmb /2 H� oBHH2 KǶ2M QMi /û#Biû H2
i2ti2- [mǶBHb T`ûi2M/�B2Mi �pQB` `2+m2BHHB ¨ _QK2X ŀ

S�KK�+?Bmb DQm2 �mbbB mM `ƬH2 K�D2m` /�Mb H� +QMi`Qp2`b2 Q`B;ûMB2MM2
[mB QTTQb2 Cû`ƬK2 ¨ T�`iB` /2b �MMû2b jN9 ¨ bQM �M+B2M +QKT�;MQM _m}M
/Ƕ�[mBHû2X *2 [mB �p�Bi +QKK2M+û +QKK2 mM2 [m2`2HH2 ¨ T`QTQb /2b T`û`Q@
;�iBp2b ûTBb+QT�H2b 2Mi`2 úTBT?�M2 /2 a�H�KBM2- mM �KB /2 Cû`ƬK2- 2i C2�M
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/2 Cû`mb�H2K- bm` H2 i2``BiQB`2 /m[m2H Cû`ƬK2 �p�Bi 7QM/û bQM KQM�biĕ`2 -
/2pB2Mi `�TB/2K2Mi mM +QM~Bi i?ûQHQ;B[m2- /QMi H2b /ûp2HQTT2K2Mib �HH�B2Mi
T2m ¨ T2m b2 /ûTH�+2` p2`b _QK2X .�Mb b2b D2mM2b �MMû2b- Cû`ƬK2 �p�Bi ûiû
TH2BM /Ƕ�/KB`�iBQM /2p�Mi H2 i?ûQHQ;B2M �H2t�M/`BM P`B;ĕM2 UpX R38@k8jV -
K�Bb BH ûi�Bi T�bbû T2m ¨ T2m /�Mb H2 +�KT �MiB@Q`B;ûMB2MX C2�M /2 Cû`mb�H2K-
[mB �/?û`�Bi �mt pBbBQMb Q`B;ûMB2MM2b- �p�Bi �iiB`û /2 bQM +Ƭiû HǶ�M+B2M �KB
/2 Cû`ƬK2- _m}M /Ƕ�[mBHû2- 2i JûH�MB2 HǶ�M+B2MM2X G2 T�`iB /2 Cû`ƬK2 bǶ�T@
Tmv�Bi bm` H2b �KBb `QK�BMb- 2i iQmi T�`iB+mHBĕ`2K2Mi bm` S�KK�+?BmbX *Ƕ2bi
S�KK�+?Bmb [mB BM7Q`K2 Cû`ƬK2 [m2 HǶ�TQHQ;B2 û+`Bi2 T�` C2�M /2 Cû`mb�H2K
2M `ûTQMb2 �mt �++mb�iBQMb /ǶúTBT?�M2 +B`+mH�Bi /ûD¨ ¨ _QK2 2i [mǶmM ;`�M/
MQK#`2 /2 T2`bQMM2b ûi�B2Mi i`Qm#Hû2b T�` bQM +QMi2MmX Cû`ƬK2 i`�/mBi �HQ`b
H� H2ii`2 /ǶúTBT?�M2- [mB `û7mi�Bi H2b i?ĕb2b /ǶP`B;ĕM2 2i �++mb�Bi C2�M 2i _m@
}M /Ƕ?û`ûbB2- 2i H� 7�Bi T�`p2MB` ¨ S�KK�+?Bmb U2TBbiX 8RVX *2ii2 i`�/m+iBQM
bm#Bi �HQ`b /2 7Q`i2b +`BiB[m2b /�Mb H2b KBHB2mt H2ii`ûb /2 _QK2- MQi�KK2Mi
+2mt T`Q+?2b /2 _m}M 2i /2 JûH�MB2X SQm` DmbiB}2` b� Kûi?Q/2 2i /ûKQMi`2`
H� [m�HBiû /2 bQM i`�p�BH- Cû`ƬK2 `ûTQM/ 2M jNe T�` HǶ2MpQB /m HB#2` /2 QTiBKQ
;2M2`2 BMi2`T`2i�M/B U2TBbiX 8dV ¨ S�KK�+?BmbX 1M}M- 2M /û#mi /Ƕ�MMû2 jNd-
S�KK�+?Bmb 2bi 2M+Q`2 H2 /2biBM�i�B`2 /2b *QKK2Mi�B`2b bm` P#�/D� 2i /m
*QMi`� AQ?�MM2K >B2`QbQHvKBi�M/mK [mǶBH /Bzmb2 ¨ _QK2X G� KāK2 �MMû2-
_m}M [mBii2 HǶP`B2Mi 2i bǶBMbi�HH2 ¨ MQmp2�m 2M Ai�HB2- Qɍ BH +QKK2M+2 H� i`�@
/m+iBQM /m /ǶP`B;ĕM2X J�Bb �p�Mi b� KBb2 2M +B`+mH�iBQM Q{+B2HH2-
H2b �KBb /2 Cû`ƬK2 bǶ�TT`QT`B2Mi mM2 p2`bBQM T`QpBbQB`2 2i i`�MbK2ii2Mi H2
i2ti2 ¨ "2i?Hû2KX Cû`ƬK2 +QKK2M+2 �HQ`b mM2 i`�/m+iBQM T2`bQMM2HH2- [mB
/2p�Bi MQM b2mH2K2Mi +QM}`K2` HǶ?ûiû`Q/QtB2 /ǶP`B;ĕM2- K�Bb �mbbB T`Qmp2`
[m2 bQM �M+B2M +QKT�;MQM ûi�Bi mM K�mp�Bb i`�/m+i2m`X 1M jNN- H� i`�/m+@
iBQM 2bi 2MpQvû2 ¨ P+2�Mmb 2i ¨ S�KK�+?Bmb - K�Bb +2HmB@+B- MǶûi�Mi T�b
+QMp�BM+m /2 H� [m�HBiû /m i2ti2- ûpBi2 /2 H2 /Bzmb2`X § HǶûiû 9yR- S�KK�@
+?Bmb 2i J�`+2HH� bQMi H2b /2biBM�i�B`2b /2 HǶ�TQHQ;B� �/m2`bmb HB#`Qb _m}MB c
�m T`BMi2KTb- BHb Q#iB2MM2Mi H� i`�/m+iBQM /2 H� H2ii`2 T�b+�H2 /2 h?ûQT?BH2

L�miBM
L�miBM _2#2MB+?
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/Ƕ�H2t�M/`B2X S�` �BHH2m`b- S�KK�+?Bmb 2bi H2 /û/B+�i�B`2 /m +QKK2Mi�B`2
bm` Pbû2 2i CQ2HX S�KK�+?Bmb 2i J�`+2HH� bQMi 2M+Q`2 H2b /û/B+�i�B`2b /m
*QKK2Mi�B`2 bm` H2 T`QT?ĕi2 .�MB2H - /2K�M/û ¨ HǶQ`B;BM2 T�` S�mHBM /2
LQH2- K�Bb /û/Bû- �T`ĕb H� `mTim`2 �p2+ +2 /2`MB2`- ¨ b2b /2mt �KBb /2 iQmDQm`bX

G2b û+?�M;2b /2 H2ii`2b 2Mi`2 "2i?Hû2K 2i _QK2 bQMi `û;mHBĕ`2K2Mi �++QK@
T�;Mûb /2 HBp`2bX _QK2 ûi�Bi +2`i�BM2K2Mi TQm` Cû`ƬK2 H2 HB2m /2 /BzmbBQM T�`
2t+2HH2M+2 /2 b2b ƾmp`2bX J�Bb QM �m`�Bi iQ`i /2 `û/mB`2 H2b 2MpQBb /2 HBp`2b
¨ /2b 2tTû/BiBQMb Mû+2bb�B`2K2Mi p2`b H2 Ŀ K�`+?û HBiiû`�B`2 ŀ `QK�BM- [mB
�m`�Bi +QMbiBimû HǶmMB[m2 /û#Qm+?û TQbbB#H2 /2b ƾmp`2b /2 Cû`ƬK2X �MiBQ+?2-
�H2t�M/`B2- *QMbi�MiBMQTH2 Qm 2M+Q`2 *�`i?�;2 ûi�B2Mi /2b +2Mi`2b iQmi �mbbB
BKTQ`i�Mib Qɍ Cû`ƬK2 �m`�Bi Tm 2bTû`2` mM2 +B`+mH�iBQM 2i mM2 MQiQ`Bûiû +QK@
T�`�#H2bX G� T`2KBĕ`2 2tTHB+�iBQM ¨ H� T`ûTQM/û`�M+2 /2b 2MpQBb p2`b _QK2
2bi BM/mBi2 T�` H2b +�`�+iû`BbiB[m2b KāK2b /2 b2b ƾmp`2b , /ǶmM2 T�`i- Cû`ƬK2
û+`Bp�Bi /�Mb b� H�M;m2 K�i2`M2HH2- H2 H�iBM c /Ƕ�mi`2 T�`i- BH bǶûi�Bi bTû+B�HBbû
/�Mb H� i`�/m+iBQM /m ;`2+ 2i /2 HǶ?û#`2m p2`b H2 H�iBMX .2 iQmi2 ûpB/2M+2- H2b
G�iBMb /ǶP++B/2Mi +QMbiBim�B2Mi H2 Tm#HB+ H2 THmb BMiû`2bb�Mi 2i H2 THmb MQK@
#`2mtX lM /2mtBĕK2 7�+i2m` `ûbB/2 /�Mb H2b `2H�iBQMb /m KQBM2 , +2 MǶ2bi T�b
T�`+2 [mǶBH pQmH�Bi /Bzmb2` b2b û+`Bib ¨ _QK2 [m2 Cû`ƬK2 �p�Bi /2 MQK#`2mt
�KBb /�Mb H� +Biû 2i [mǶBH H2m` 2MpQv�Bi /2b HBp`2b c +Ƕ2bi T�`+2 [m2 b2b �KBb
ûi�B2Mi `QK�BMb [m2 b2b HBp`2b QMi ûiû T`BM+BT�H2K2Mi 2MpQvûb H¨@#�bX a2b �KBb
MǶûi�B2Mi T�b /2b Ŀ û/Bi2m`b ŀ- +?�`;ûb /2 /Bzmb2` b2b ƾmp`2bX AHb ûi�B2Mi /2b
+QKT�;MQMb /2 `Qmi2 2i /2b +QHHĕ;m2b �p2+ [mB H2 KQBM2 /Bb+mi�Bi /2 T`Q@
#HĕK2b HBiiû`�B`2b 2i /Q+i`BM�mt- 2i /2b bQm`+2b /ǶBMbTB`�iBQM- /�Mb H� K2bm`2
Qɍ BHb `û+H�K�B2Mi /2b `ûTQMb2b ¨ H2m`b [m2biBQMb b�p�Mi2bX G� T`QtBKBiû 2i
HǶBMiBKBiû `2bT2+iBp2 b2 K2bm`�B2Mi ¨ HǶBMi2MbBiû /2 H� +QKKmMB+�iBQM ûTBbiQ@
H�B`2- K�Bb �mbbB �m MQK#`2 /2 HBp`2b 2MpQvûb 2i /û/B+�+ûb ¨ mM T2`bQMM�;2X
�BMbB- H2b +?`ûiB2Mb- /QMi Cû`ƬK2 2i b2b �KBb `2T`ûb2Mi�B2Mi ¨ H2m` ûTQ[m2
bȿ`2K2Mi HǶmM2 /2b i2M/�M+2b H2b THmb `�/B+�H2b- T`Q+û/�B2Mi ¨ /2b 2MpQBb /2
HBp`2b ¨ HǶBK�;2 /2 H2m`b +QKT�i`BQi2b T�ś2Mb- K�Bb H� bB;MB}+�iBQM 2i HǶ2MD2m
/2 +2b 2MpQBb ûi�B2Mi iQmi �mi`2bX �HQ`b [m2 H2b +Q``2bTQM/�Mib /2 avKK�[m2
+QMb�+`�B2Mi H2m` i2KTb HB#`2 ¨ HǶQiBmK HBiiû`�B`2- HǶ�+iBpBiû /Ƕû+`Bp�BM ûi�Bi
TQm` Cû`ƬK2 b� `�BbQM /Ƕāi`2X Cû`ƬK2 �TT�`�ŗi +QKK2 mM ?QKK2 Ŀ [mB �
2m TQm` b2mH2 T�bbBQM H� H2+im`2 2i TQm` b2mH TH�BbB` H2 i`�p�BH BMi2HH2+im2H ŀ-
+QKK2 HǶ�p�Bi 7Q`KmHû _X J�`iBM - /m KQBMb- +Ƕ2bi HǶBK�;2 [mǶBH � H�Bbbû2
¨ H� TQbiû`BiûX

J�`iBM
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�m;mbiBM /Ƕ>BTTQM2 � +QMb�+`û H� THmb ;`�M/2 T�`iB2 /2 b� pB2 ¨ H� `û/�+@
iBQM /ǶmM2 ƾmp`2 HBiiû`�B`2 +QHQbb�H2X AH MǶ2bi T�b ûiQMM�Mi [m2 bQM �+iBpBiû
/Ƕû+`Bp�BM b2 `ûT2`+mi2 /2 K�MBĕ`2 MQM Mû;HB;2�#H2 bm` b� +Q``2bTQM/�M+2-
TQM+imû2 2HH2 �mbbB /2 KmHiBTH2b 2MpQBb /2 HBp`2bX �p�Mi HǶûTBb+QT�i- H�
+QKKmMB+�iBQM ûTBbiQH�B`2 /Ƕ�m;mbiBM 2bi 2M+Q`2 H�`;2K2Mi 2KT`2BMi2 /2b
T`�iB[m2b i`�/BiBQMM2HH2b /2 bQ+B�#BHBiû , H2b 2MpQBb /2 HBp`2b /û/B+�+ûb +QMbiB@
im�B2Mi /2 T2iBi2b K�`[m2b /Ƕ�z2+iBQM 2Mi`2 �KBb /2 HQM;m2 /�i2 Qm /2b
+�/2�mt ?QMQ`B}[m2b �/`2bbûb ¨ /2b K�ŗi`2b bTB`Bim2HbX .�Mb mM2 b2+QM/2
T?�b2- �T`ĕb HǶBMbi�HH�iBQM ¨ >BTTQM2- /Ƕ�mi`2b +2`+H2b THmb BM~m2Mib bm` H�
bT?ĕ`2 TQHBiB+Q@`2HB;B2mb2 �TT�`�Bbb2Mi /�Mb H� +Q``2bTQM/�M+2X �BMbB- �m;mb@
iBM T`2M/ +QMi�+i �p2+ /2b ;`QmT2b /2 HBii2`�iB +�`i?�;BMQBb �p2+ H2b[m2Hb BH
+QKKmMB[m2 bm` /2b i?ĕK2b HBiiû`�B`2b 2i i?ûQHQ;B[m2b- K�Bb �mbbB �p2+ /2b
`2T`ûb2Mi�Mib /m KQmp2K2Mi KQM�biB[m2 Q++B/2Mi�H T�`KB H2b[m2Hb };m`�Bi
S�mHBM /2 LQH2X SQm` �m;mbiBM- b2b HBp`2b bQMi H2b Kû/B�b /2 bQM Q`i?Q/QtB2 2i
H2m` /BzmbBQM +QMi`B#m�Bi MQM b2mH2K2Mi ¨ H� +QMbi`m+iBQM /2 b� `2MQKKû2 -
K�Bb �mbbB ¨ HǶûi�#HBbb2K2Mi 2i ¨ HǶ2Mi`2iB2M /2 b2b �KBiBûbX

G� T`�iB[m2 /2b /û/B+�+2b 2bi T�`iB+mHBĕ`2K2Mi #B2M /Q+mK2Miû2 /�Mb H�
+Q``2bTQM/�M+2 /Ƕ�m;mbiBMX .ûD¨- /�Mb H� iQmi2 T`2KBĕ`2 H2ii`2 +QMb2`pû2- QM
�bbBbi2 ¨ HǶ2MpQB /ǶmM HBp`2 /û/BûX *Ƕ2bi ¨ bQM �KB >2`KQ;2MB�Mmb [mǶ�m@
;mbiBM 7�Bi T�`p2MB` H2 i`QBbBĕK2 HBp`2 /m .2 �+�/2KB+Bb ,

Ŀ �mbbB- ûi�Mi /QMMû H2 i`ĕb ;`�M/ +�b [m2 D2 7�Bb /2 H� bBM+û`B@
iû /2 iQM Dm;2K2Mi bm` K2b HBp`2b- 2i H� +QMbB/û`�iBQM [m2 DǶ�B
TQm` i� T2`bQMM2 ûi�Mi i2HH2 [m2 HǶ2``2m` M2 b�m`�Bi b2 ;HBbb2` /�Mb
i� b�;2bb2- MB H� 72BMi2 /�Mb iQM �KBiBû- D2 i2 T`B2 /Ƕ�mi�Mi THmb
BMbi�KK2Mi /Ƕ2t�KBM2` �p2+ bQBM 2i /2 K2 /B`2 2M `ûTQMb2 bB im
�TT`Qmp2b +2 [mǶ¨ H� }M /m HBp`2 i`QBb- /2 K�MBĕ`2 T2mi@āi`2 THmb
+QMD2+im`�H2 [m2 +2`i�BM2- HǶ�p�Mi�;2 /Ƕv +`QB`2 HǶ2KTQ`i�Mi iQmi
/2 KāK2 ¨ KQM �pBb bm` H2b `�BbQMb /Ƕ2M /Qmi2`- DǶ�B T2Mbû [mǶBH
7�HH�Bi +`QB`2X ZmQB [mǶBH 2M bQBi 2M iQmi +�b /2 +2b û+`Bib- D2 K2

.2+`QHH

.2+`QHH
SA*



kdk

`ûDQmBb MQM T�b i�Mi /Ƕ�pQB` p�BM+m- +QKK2 im HǶû+`Bb- H2b �+�@
/ûKB+B2Mb Ĝ +�` HǶ2tT`2bbBQM iǶ2bi /B+iû2 T�` HǶ�KBiBû THmiƬi [m2
T�` H� pû`Biû Ĝ K�Bb /Ƕ�pQB` `QKTm H2 HB2M /ûi2bi�#H2 [mB K2 i2@
M�Bi ûHQB;Mû /m b2BM /2 H� T?BHQbQT?B2 T�` /ûb2bTQB` /Ƕ�ii2M/`2 H�
pû`Biû- +2ii2 MQm``Bim`2 /2 HǶ2bT`BiX ŀ

ú+`Bi2 �T`ĕb MQp2K#`2 j3e- +2ii2 H2ii`2 2bi ;ûMû`�H2K2Mi /�iû2 /2 HǶ?Bp2`
j3e@j3dX �mT�`�p�Mi- >2`KQ;2MB�Mmb �p�Bi /ûD¨ Hm 2i �TT`Qmpû H2b /2mt T`2@
KB2`b HBp`2b /2 +2ii2 ƾmp`2 /�Mb H�[m2HH2 �m;mbiBM `û7mi2 H2 b+2TiB+BbK2 /2 H�
LQmp2HH2 �+�/ûKB2- 2i BH HǶ�p�Bi 7ûHB+Biû /Ƕ�pQB` Ŀ p�BM+m H2b �+�/ûKB+B2Mb ŀX
�m;mbiBM �ii`B#m2 +2b HQm�M;2b �mt /2pQB`b /Ƕ�KBiBûX § T`ûb2Mi- >2`KQ;2MBmb
2bi BMpBiû ¨ /QMM2` bQM �pBb bm` H2 HBp`2 i`QBbX § H� KāK2 ûTQ[m2- �m;mbiBM
�+?ĕp2 H2 .2 Q`/BM2- mM2 ƾmp`2 TQ`i�Mi bm` HǶQ`/`2 T`QpB/2MiB2H- [mǶBH 7�Bi
T�`p2MB` ¨ w2MQ#BmbX *2 /2`MB2` bǶûi�Bi û;�H2K2Mi HBû /Ƕ�KBiBû �p2+ �m;mb@
iBM HQ`b /2 bQM bûDQm` 2M Ai�HB2 2i bǶûi�Bi �bbQ+Bû �m T`QD2i /2 pB2 +QKKmM2X
J�Bb w2MQ#Bmb �p�Bi ûiû +QMi`�BMi /2 [mBii2` `�TB/2K2Mi H2 ;`QmT2 /2 *�bbB@
+B�+mK- +2 [mǶ�m;mbiBM /ûTHQ`2X �m;mbiBM HmB �/`2bb2 �HQ`b H2 i`�Biû .2 Q`/BM2
[mB `�TTQ`i2 H2b /Bb+mbbBQMb i2Mm2b 2M bQM �#b2M+2X G2 i`QBbBĕK2 /B�HQ;m2 T?B@
HQbQT?B[m2- H2 .2 #2�i� mBi�- ûH�#Q`û /m`�Mi H� pB2 +QKKmM�mi�B`2- 2bi /û/Bû
¨ J�MHBmb h?2/Q`mbX *2ii2 /û/B+�+2 `2~ĕi2- iQmi +QKK2 H2b 2MpQBb /2b
/B�HQ;m2b .2 �+�/2KB+Bb 2i .2 Q`/BM2- H2b `2H�iBQMb /Ƕ�m;mbiBM T2M/�Mi bQM
bûDQm` 2M Ai�HB2X J�MHBmb h?2Q/Q`mb �p�Bi 7�Bi +�``Bĕ`2 /�Mb HǶ�/KBMBbi`�iBQM
BKTû`B�H2 2i b2 TQb�Bi +QKK2 mM2 �miQ`Biû BMi2HH2+im2HH2 ¨ JBH�M ¨ HǶûTQ[m2
Qɍ �m;mbiBM 2Mb2B;M�Bi /�Mb H� +BiûX >QKK2 H2ii`û 2i +?`ûiB2M- J�MHBmb h?2Q@
/Q`mb 2t2`+2 mM2 BM~m2M+2 MQi�#H2 bm` �m;mbiBM �p2+ [mB BH bǶ2Mi`2i2M�Bi bm`
H� M�im`2 /2 HǶ�K2 2i /2 .B2mX "B2M THmb i�`/- �m;mbiBM `2;`2ii2`� /Ƕ�pQB`
T`āiû i`QT /ǶBKTQ`i�M+2 �mt QTBMBQMb /2 +2i Ŀ ?QKK2 TH2BM /ǶQ`;m2BH ŀX
*Ƕ2bi iQmi HǶBMp2`b2 TQm` H� `2H�iBQM iBbbû2 ¨ H� KāK2 ûTQ[m2 �p2+ aBKTHB@
+B�MmbX h?ûQHQ;B2M 2i T?BHQbQT?2- aBKTHB+B�Mmb bm++û/2`� 2M jNd ¨ �K#`QBb2

q�MF2MM2 G�M+2H
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/2 JBH�M- [mB H2 +QMbB/û`�Bi +QKK2 bQM K�ŗi`2 bTB`Bim2HX S�` bQM û`m/B@
iBQM- BH BKT`2bbBQMM2 H2 D2mM2 �m;mbiBM- [mB- ¨ bQM �``Bpû2 ¨ JBH�M- bQm?�Bi2
2Mi`2` 2M +QMi�+i �p2+ HmBX �m +Qm`b /2 HǶ�MMû2 j3e- �m;mbiBM `2M/ pBbBi2 ¨
aBKTHB+B�Mmb 2i bǶ2Mi`2iB2Mi �p2+ HmB bm` H2b HBp`2b TH�iQMB+B2MbX SHmb i�`/- �m@
;mbiBM K2ii`� 2M �p�Mi H2 `ƬH2 /ûi2`KBM�Mi [m2 aBKTHB+B�Mmb �p�Bi DQmû /�Mb
b� +QMp2`bBQMX �T`ĕb bQM `2iQm` 2M �7`B[m2- H2 +QMi�+i �p2+ aBKTHB+B�Mmb
M2 +2bb2 T�bX �p�Mi jN8 Ĝ �m;mbiBM 2bi �HQ`b T`āi`2 ¨ >BTTQM2 Ĝ aBKTHB+B�Mmb
HmB �/`2bb2 /2b [m2biBQMb +QM+2`M�Mi HǶ2tû;ĕb2 /2 HǶúTŗi`2 �mt _QK�BMb 2i bm`
H2 GBp`2 /2b _QBbX �m;mbiBM `ûTQM/ 2M /2mt HBp`2b- [mB +QMbiBim2Mi H2 .2 /B@
p2`bBb [m�2biBQMB#mb �/ aBKTHB+B�MmK- `û/B;ûb �m /û#mi /2 bQM ûTBb+QT�i 2i
2MpQvûb ¨ aBKTHB+B�Mmb 2M KāK2 i2KTb [m2 H� H2ii`2 jdX 1M+?�Miû- �m;mb@
iBM �++m2BHH2 HǶ�z2+iBQM T�i2`M2HH2 �p2+ H�[m2HH2 aBKTHB+B�Mmb bǶBMiû`2bb2 ¨ bQM
Dm;2K2Mi 2i HmB /2K�M/2 /2 HB`2 b2b Qmp`�;2b +QKK2 mM +2Mb2m` U+2Mbm`�K
+Q``B;2MiBb �/bmK�bVX

_QK�MB�Mmb �p�Bi b�Mb /Qmi2 DQmû mM `ƬH2 K�D2m` /�Mb H� /BzmbBQM /2b
ƾmp`2b /m D2mM2 �m;mbiBM- KāK2 bB iQmb H2b /ûi�BHb /2b 2MpQBb 2Mi`2 H2b /2mt
T2`bQMM�;2b MQmb û+?�TT2MiX �HQ`b [mǶBH �p�Bi ûiû Q#HB;û /2 [mBii2` T`û+Q+2@
K2Mi H2 +2`+H2 /2 *�bbB+B�+mK TQm` `2Mi`2` 2M �7`B[m2- _QK�MB�Mmb Q#iB2Mi
2M T`2KB2` H2 *QMi`� �+�/2KB+Qb- [mB HmB 2bi /û/BûX �T`ĕb H2 `2iQm` 2M
�7`B[m2 /Ƕ�m;mbiBM- _QK�MB�Mmb 2bi H2 /2biBM�i�B`2 /m .2 p2`� `2HB;BQM2 -
T`Q#�#H2K2Mi ¨ H� }M /2 HǶ�MMû2 jNyX SHmb i�`/- /�Mb mM2 H2ii`2 �/`2bbû2
¨ S�mHBM /2 LQH2 - �m;mbiBM �{`K2`� ,

Ŀ Zm�Mi ¨ MQb HBp`2b- BH (_QK�MB�Mmb) H2b K2ii`� ¨ H� /BbTQbBiBQM
/2 iQM pûMû`�#H2 xĕH2 (S�mHBM)X § K� +QMM�Bbb�M+2- 2M 2z2i- D2 MǶ�B
`B2M û+`Bi [mB M2 bQBi 2M b� TQbb2bbBQM- [mǶBH bǶ�;Bbb2 /2b Qmp`�;2b
/2biBMûb �mt Q`2BHH2b /2 +2mt [mB bQMi 2M /2?Q`b /2 HǶú;HBb2- Qm /2b
Qmp`�;2b /2biBMûb �mt Q`2BHH2b /2 MQb 7`ĕ`2bX ŀ

SA*
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oBbB#H2K2Mi _QK�MB�Mmb TQbbû/�Bi iQmi2b H2b ƾmp`2b /Ƕ�m;mbiBM 2i ûi�Bi
+�T�#H2 /2 7Qm`MB` ¨ S�mHBM iQmi +2 [m2 +2HmB@+B /ûbB`�BiX PM +QMbi�i2 [m2
H2b 2MpQBb /2 HBp`2b �mt K2K#`2b /m +2`+H2 T`Q+?2 bQMi [m�bBK2Mi �#b2Mib /2
H� +Q``2bTQM/�M+2X 1M 2z2i- b2b 7`ĕ`2b 2i b2b �KBb H2b THmb BMiBK2b ;`�pBi�B2Mi
+QMbi�KK2Mi �miQm` /Ƕ�m;mbiBM- pQv�;2�B2Mi 2i ?�#Bi�B2Mi KāK2 �p2+ HmBX
�HvTBmb - bQM Ŀ 7`�i2` BM +Q`/Bb K2B ŀ /2p�Bi TQbbû/2`- iQmi +QKK2 _Q@
K�MB�Mmb- mM ;`�M/ MQK#`2- pQB`2 HǶ2Mb2K#H2- /2b ƾmp`2b /2 bQM �KBX AH 2bi
HǶBMi2`HQ+mi2m` /Ƕ�m;mbiBM /�Mb H2b /B�HQ;m2b .2 �+�/2KB+Qb 2i .2 Q`/BM2 -
2i b2 i`Qmp2 T�`7QBb �bbQ+Bû �m T`Q+2bbmb /2 +`û�iBQM- ¨ H� /Bb+mbbBQM 2i ¨
H� `2H2+im`2 /2b Qmp`�;2b BM�+?2pûbX SHmb i�`/- �T`ĕb HǶQ`/BM�iBQM ûTBb+QT�H2
¨ h?�;�bi2- �HvTBmb �TT�`�ŗi �mt +Ƭiûb /Ƕ�m;mbiBM /�Mb H� Hmii2 +QMi`2 H2
/QM�iBbK2 2i H2 TûH�;B�MBbK2- T�`iB+BT2 �mt +QM+BH2b 2i +QMi`B#m2 /�Mb mM2
H�`;2 K2bm`2 ¨ H� pB2 /2 HǶú;HBb2 �7`B+�BM2- +QKK2 2M iûKQB;M2Mi H2b û+?�M;2b
ûTBbiQH�B`2b 2Mi`2 H2b /2mt �KBbX S�` +QMi`2- H2b 2MpQBb /2 HBp`2b MǶv };m`2Mi
T�bX �m;mbiBM �p�Bi T2mi@āi`2 HǶ?�#Bim/2 /Ƕ2MpQv2` /B`2+i2K2Mi b2b ƾmp`2b ¨
b2b �KBb H2b THmb T`Q+?2b 2i H2b H2ii`2b [mB �++QKT�;M�B2Mi +2b 2MpQBb Ĝ bB 2HH2b
QMi 2tBbiû Ĝ MǶQMi T�b ûiû i`�MbKBb2bX

1pQ/Bmb 2bi mM +�b +QKT�`�#H2X *QMp2`iB 2i #�TiBbû �p�Mi b2b +QKT�@
i`BQi2b �7`B+�BMb- �m;mbiBM 2i �HvTBmb- 1pQ/Bmb bǶûi�Bi �bbQ+Bû �m T`QD2i /2 pB2
+QKKmM2- +QKK2M+û 2M Ai�HB2 2i TQm`bmBpB 2M �7`B[m2X *Ƕ2bi ¨ T�`iB` /2 +2
KQK2Mi@H¨ [m2 H2 7mim` ûpā[m2 lx�HB UjN8f9yR@9kdf9k3V � BMiû;`û H2 +2`+H2 /2b
BMiBK2b /Ƕ�m;mbiBMX G� +Q``2bTQM/�M+2 2Mi`2 1pQ/Bmb 2i �m;mbiBM- [mB +QK@
T`2M�Bi �m KQBMb ?mBi H2ii`2b- /�iû2b p2`b 9R8- iûKQB;M2 /m HB2M ûi`QBi 2Mi`2
H2b /2mt ûpā[m2b- [mB /Bb+mi2Mi /2 T`Q#HĕK2b i?ûQHQ;B[m2b +QKTH2t2b 2i +QK@
#�ii2Mi 2Mb2K#H2 H2b K�MB+?û2Mb- H2b TûH�;B2Mb 2i bm`iQmi H2b /QM�iBbi2bX
*QKK2 /�Mb H2 +�b /Ƕ�HvTBmb- BH 7�mi T�`iB` /m T`BM+BT2 [mǶ1pQ/Bmb TQbbû/�Bi
mM MQK#`2 BKTQ`i�Mi /ǶQmp`�;2b /Ƕ�m;mbiBMX 1pQ/Bmb �p�Bi ¨ /BbTQbBiBQM H2b
/B�HQ;m2b .2 �MBK�2 [m�MiBi�i2 2i .2 HB#2`Q �`#Bi`Q- /�Mb H2b[m2Hb BH �TT�`�ŗi
+QKK2 HǶBMi2`HQ+mi2m` /Ƕ�m;mbiBMX AH /2p�Bi TQbbû/2` �mbbB /2b K�Mmb+`Bib
/m .2 p2`� `2HB;BQM2- /m .2 h`BMBi�i2 2i /m .2 ;2M2bB �/ HBii2`�K- ƾmp`2b

S�* 62H/K�MM a+?BM/H2` q2`K2HBM;2`
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�mt[m2HH2b �m;mbiBM H2 `2MpQB2 /�Mb HǶmM2 /2 b2b H2ii`2bX 1pQ/Bmb �TT�`�ŗi
û;�H2K2Mi /�Mb mM û+?�M;2 /2 HBp`2 2Mi`2 �HvTBmb 2i S�mHBM /2 LQH2 , ¨ *�`@
i?�;2- BH p2BHH2- �p2+ HǶ�B/2 /m 7`ĕ`2 *QK2b - ¨ HǶQTû`�iBQM /2 i`�Mb+`BTiBQM
/2 H� *?`QMB[m2 /Ƕ1mbĕ#2 /2 *ûb�`û2X AH MǶ2bi T�b BKT`Q#�#H2 [m2 H2b 7`ĕ`2b
/Ƕ�m;mbiBM �B2Mi 2m �++ĕb ¨ H� #B#HBQi?ĕ[m2 /Ƕ>BTTQM2 Qɍ BHb 2KT`mMi�B2Mi Qm
7�Bb�B2Mi i`�Mb+`B`2 H2b ƾmp`2b [mǶBHb /ûbB`�B2MiX 1M THmb /2 b2b �KBiBûb /2 D2m@
M2bb2 �mt[m2HH2b �m;mbiBM �ii�+?�Bi #2�m+QmT /ǶBKTQ`i�M+2- BH MQm2 �p2+ bQM
+QHHĕ;m2 �m`2HBmb /2 *�`i?�;2 mM2 `2H�iBQM BMiBK2 K�`[mû2 T�` /2b +�/2�mt
/2 HBp`2b `û;mHB2`bX �m;mbiBM M2 /û/B� T�b KQBMb /2 i`QBb ƾmp`2b BKTQ`i�Mi2b
¨ �m`2HBmb /2 *�`i?�;2X �m`2HBmb ûi�Bi HǶûpā[m2 /2 *�`i?�;2 2i H2 T`BK�i
/Ƕ�7`B[m2 �m KQBMb /2TmBb jNR- 2i BH 2Mi`2 2M +QMi�+i �p2+ �m;mbiBM �m THmb
i�`/ HQ`b[m2 +2HmB@+B /2pB2Mi T`āi`2 ¨ >BTTQM2X G� T`2KBĕ`2 H2ii`2 +QMb2`@
pû2 �#Q`/2 /ûD¨ /2b i`�+i�iBQMb BMi2`M2b ¨ HǶú;HBb2 �7`B+�BM2 2i KQMi`2- /ĕb
H2 /û#mi- HǶûi`QBi2 +QHH�#Q`�iBQM 2Mi`2 �m`2HBmb 2i �m;mbiBM- [mB b2 TQm`bmBp`�
T2M/�Mi T`ĕb /2 [m�`�Mi2 �MbX Cû`ƬK2 +Q``2bTQM/�Bi û;�H2K2Mi �p2+ �m`2@
HBmb /2 *�`i?�;2- K�Bb H2m` `2H�iBQM ûi�Bi KQBMb BMiBK2X o2`b jN8- �m`2HBmb
2bi bQHHB+Biû T�` S�mHBM /2 LQH2 �}M /2 +QMi`B#m2` ¨ H� `2T`Q/m+iBQM /2 H�
*?`QMB[m2 /Ƕ1mbĕ#2 /2 *ûb�`û2- /2biBMû2 ¨ �HvTBmbX �p�Mi 9RR- �m`2HBmb
/2K�M/2 ¨ �m;mbiBM /2 `ûTQM/`2 �mt +QMi`�/B+iBQMb /�Mb HǶBMi2`T`ûi�iBQM /2
HǶB/û�H �b+ûiB[m2 [mB QTTQb�Bi /Bp2`b KQM�biĕ`2b +�`i?�;BMQBbX AH 2bi �HQ`b H2
/û/B+�i�B`2 /m .2 QT2`2 KQM�+?Q`mKX �m`2HBmb DQm2 �mbbB mM `ƬH2 T`BKQ`@
/B�H �mt +Ƭiûb /Ƕ�m;mbiBM /�Mb b� Hmii2 +QMi`2 H2 TûH�;B�MBbK2 2i +2 /2`MB2`
HmB /û/B2 H2 .2 ;2biBb S2H�;BBX 1M}M- p2`b 9RN@9ky- �m`2HBmb 2bi H2 /û/B+�@
i�B`2 /m .2 h`BMBi�i2- /QMi HǶ2MpQB 2bi �++QKT�;Mû /ǶmM2 BMiû`2bb�Mi2 ûTŗi`2
/û/B+�iQB`2 ,

Ŀ .2 i`BMBi�i2- [m�2 /2mb bmKKmb 2i m2`mb 2bi- HB#`Qb Bmm2MBb BM@
+?Q�mB- b2M2t 2/B/BX P KBb2`�K [mBTT2 ?Q+ QTmb- TQbi2�[m�K +QK@
T2`B T`�2`2TiQb KB?B 2bb2 bBm2 bm#`2TiQb- �Mi2[m�K 2Qb �#bQHm2`2K

S�*
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2i `2i`�+i�iQb- mi K2� /BbTQbBiBQ 7m2`�i- 2tTQHB`2KX LQM 2MBK bBM@
;BHH�iBK b2/ QKM2b bBKmH 2/2`2 2� `�iBQM2 /2+`2m2`�K- [mQMB�K
T`�2+2/2MiB#mb +QMb2[m2Mi2b BM[mBbBiBQM2 T`Q}+B2Mi2 M2+imMim`X
*mK 2`;Q T2` 2Qb ?QKBM2b- [mB- T`Bmb[m�K m2HH2K- �/ [mQb/�K
BHHQ`mK T2`m2MB`2 TQim2`mMi- /BbTQbBiBQ K2� M2[mBmBbb2i BKTH2`B-
BMi2``mTi�K /B+i�iBQM2K `2HB[m2`�K +Q;Bi�Mb ?Q+ BTbmK BM �HB@
[mB#mb b+`BTiBb K2Bb +QM[m2`B- mi b+B`2Mi- [mB TQbb2Mi- MQM � K2
7mBbb2 2Qb/2K HB#`Qb 2/BiQb b2/ �#H�iQb- T`Bmb[m�K KB?B 2/BiBQM2
K2� /B;MB mB/2`2Mim`X o2`mK KmHiQ`mK 7`�i`mK m2?2K2MiBbbBK�
TQbimH�iBQM2 2i K�tBK2 im� BmbbBQM2 +QKTmHbmb QTmb i�K H�#Q`BQ@
bmK �/Bmm�Mi2 /QKBMQ i2`KBM�`2 +m`�mB 2Qb [m2 2K2M/�iQb- MQM
mi mQHmB- b2/ mi TQimB- M2 �# BHHBb- [mB bm#`2TiB B�K BM K�Mmb ?QKB@
MmK 2tB2`�Mi- THm`BKmK /Bb+`2T�`2Mi- m2M2`�iBQMB im�2 T2` }HBmK
MQbi`mK +QM/B�+QMmK +�`BbbBKmK KBbB 2i +mB+mK[m2 �m/B2M/Qb-
H2;2M/Qb /2b+`B#2M/Qb [m2 T2`KBbBX AM [mB#mb bB b2`m�`B K2� /Bb@
TQbBiBQ TQimBbb2i- 2bb2Mi T`Q72+iQ 2ibB 2�b/2K b2Mi2MiB�b ?�#2Mi2b
KmHiQ i�K2M 2MQ/�iBQ`2b �i[m2 TH�MBQ`2b- [m�MimK `2`mK i�Mi�@
`mK 2tTHB+�M/�`mK /B{+mHi�b 2i 7�+mHi�b MQbi`� T�i2`2im`X amMi
�mi2K- [mB T`BKQb [m�iimQ` m2H TQiBmb [mBM[m2 2iB�K bBM2 T`QQ2@
KBBb ?�#2Mi 2i /mQ/2+BKmK bBM2 2ti`2K� T�`i2 MQM T�`m�X a2/ bB
2Bb ?�2+ 2/BiBQ TQim2`Bi BMMQi2b+2`2- QKMB�- bB mQHm2`BMi 2i m�Hm2@
`BMi- 2K2M/�#mMiX S2iQ b�M2- mi ?�M+ 2TBbimH�K b2Q`bmK [mB/2K
b2/ i�K2M �/ +�Tmi 2Q`mM/2K HB#`Q`mK Bm#2�b �Mi2TQMBX ŀ

.�Mb bQM ûTŗi`2 /û/B+�iQB`2 - �m;mbiBM 7�Bi HǶ?BbiQ`B[m2 /m HQM; 2zQ`i
[mB HǶ� K2Mû ¨ H� }M�HBb�iBQM /m .2 h`BMBi�i2X *QKK2M+û2 /�Mb b� D2mM2bb2
Up2`b jN3V- HǶƾmp`2 �+?2pû2 2bi KBb2 2M +B`+mH�iBQM Up2`b 9R3@9RNV /�Mb b�
pB2BHH2bb2 UHB#`Qb Bmm2MBb BM+?Q�mB- b2M2t 2/B/BVX G� i�+?2 MǶ�p�Bi T�b ûiû �B@
bû2 , [m2H[m2b T�bbBQMMûb �p�Bi /û`Q#û H2b /Qmx2 T`2KB2`b HBp`2b �p�Mi [mǶBH
MǶ�Bi 2m H2 i2KTb /Ƕ�+?2p2` HǶ2Mb2K#H2- MB KāK2 /2 +Q``B;2` 2i /Ƕ�KûHBQ`2` H2
i2ti2 U�#bQHm2`2K 2i `2i`�+i�iQb XXX 2tTQHB`2KVX �m;mbiBM �p�Bi ûiû 7Q`i2K2Mi
�z2+iû T�` +2 H�`+BM bB #B2M [mǶBH BMi2``QKTBi H� /B+iû2 UBMi2``mTi�K /B+i�@
iBQM2K `2HB[m2`�KV 2i bQM;2� ¨ �#�M/QMM2` H� `û/�+iBQM b�Mb K2M2` HǶƾmp`2
¨ bQM i2`K2X J�Bb HǶBMbBbi�M+2 /2b bB2Mb- 2i T�`iB+mHBĕ`2K2Mi H2b /2K�M/2b
/Ƕ�m`2HBmb- H2 TQmbbĕ`2Mi }M�H2K2Mi ¨ �+?2p2` H2 .2 h`BMBi�i2 2i BH 7mi �BMbB
2M K2bm`2 /Ƕ2MpQv2` �m /û/B+�i�B`2 mM2 ƾmp`2 Ŀ +Q``B;û2 �mbbB #B2M [mǶBH H2
TQmp�Bi- K�Bb T�b �mbbB #B2M [mǶBH H2 pQm/`�Bi ŀ U2K2M/�iQb- MQM mi mQHmB-

:�K#H2
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b2/ mi TQimBVX S�` +2i 2MpQB UKBbBV- �m;mbiBM �miQ`Bb2 [mB+QM[m2 ¨ û+Qmi2`- ¨
HB`2 2i ¨ +QTB2` HǶ2t2KTH�B`2 �mi?2MiB[m2 U+mB+mK[m2 �m/B2M/Qb- H2;2M/Qb /2b@
+`B#2M/Qb [m2 T2`KBbBVX AH T`û+Bb2 [m2 +2ii2 MQmp2HH2 p2`bBQM M2 +Q``2bTQM/
T�b ¨ +2HH2 [mB �p�Bi D�/Bb ûiû /û`Q#û2 2i /Bzmbû2 +QMi`2 bQM ;`û- 2i BMpBi2
+2mt [mB TQbbĕ/2Mi H2b T`2KB2`b HBp`2b /�Mb H2m` 7Q`K2 /û72+im2mb2 ¨ p2MB` H2b
+Q``B;2` /Ƕ�T`ĕb H� p2`bBQM /Ƕ�m`2HBmb UbB mQHm2`BMi 2i m�Hm2`BMi- 2K2M/�#mMiVX

*QKK2 +?2x /Ƕ�mi`2b û+`Bp�BMb- H� pQHQMiû /Ƕ�m;mbiBM /2 /Bzmb2` b2b
ƾmp`2b p� /2 T�B` �p2+ HǶ2Mi`2iB2M /2 b2b �KBiBûbX G2b T`�iB[m2b /2 +QKKmMB@
+�iBQM i`�/BiBQMM2HH2b bQMi K�MB72bi2b +?2x H2 D2mM2 �m;mbiBM- [mB ?QMQ`�Bi b2b
Ŀ T�i`QMb ŀ bTB`Bim2Hb 2i }M�M+B2`b T�` /2b Qmp`�;2b /û/B+�+ûbX PM +QMbi�i2
[m2 b2b 7`ĕ`2b H2b THmb BMiBK2b M2 bQMi T�b HBbiûb T�`KB H2b /û/B+�i�B`2b /2 b2b
ƾmp`2bX *QKK2 H� /û/B+�+2 `2KTHBbb�Bi /ǶBKTQ`i�Mi2b 7QM+iBQMb +QKKmMB+�@
iBp2b- H2 /û/B+�i�B`2 /ǶmM2 ƾmp`2 ûi�Bi +?QBbB �p2+ bQBM b2HQM H2 +QMi2ti2 2i
H� +QMbi2HH�iBQM bQ+B�H2 /m KQK2MiX G2b T`Bb2b /2 +QMi�+i �p2+ /2b ;`QmT2b
H�ś[m2b 2i T�ś2Mb /2 *�`i?�;2 BHHmbi`2Mi +QK#B2M HǶû/m+�iBQM HBiiû`�B`2 2i H2b
2MpQBb /2 HBp`2b +QMbiBim�B2Mi /2b Kû/B�b /�Mb H� +QKKmMB+�iBQM ûTBbiQH�B`2X

�m iQm`M�Mi /m o bBĕ+H2- *�`i?�;2 ûi�Bi H� Kûi`QTQH2 TQHBiB[m2 2i `2@
HB;B2mb2 /Ƕ�7`B[m2 T`Q+QMbmH�B`2- Qɍ bǶûT�MQmBbb�Bi mM2 BKTQ`i�Mi2 pB2 HBi@
iû`�B`2X G2b HBii2`�iB /2 *�`i?�;2 i`Qmp�B2Mi mM TQBMi /2 `�HHB2K2Mi /�Mb
H2b +2`+H2b HBiiû`�B`2b- [mB- bQmp2Mi- b2 `2;`QmT�B2Mi �miQm` /2 T2`bQMM�;2b
BM~m2Mib /2 H� +BiûX *2b ;`QmT2b 2tT`BK�B2Mi H2m` �ii�+?2K2Mi ¨ mM B/û�H
/Ƕû/m+�iBQM ¨ i`�p2`b /2b `2M+QMi`2b- /2b û+?�M;2b /2 H2ii`2b 2i /2 +�/2�mt-
[mB iûKQB;M�B2Mi /2 H2m`b `2H�iBQMb /Ƕ�KBiBûX JāK2 bB �m;mbiBM TQBMi�Bi /2
K�MBĕ`2 TQHûKB[m2 HǶBMbB;MB}�M+2 /2 +2b +2`+H2b HBiiû`�B`2b +�`i?�;BMQBb -
HǶûpā[m2 /Ƕ>BTTQM2 2Mi`2i2M�Bi /2b `2H�iBQMb- T�`7QBb i`ĕb T`Q+?2b- �p2+ H2b
KBHB2mt H�ś[m2b K�Bb �mbbB +2`i�BMb KBHB2mt T�ś2MbX G� +QKKmMB+�iBQM b2 7QM@
/�Bi MQi�KK2Mi bm` HǶû+?�M;2 /2 HBp`2bX

oƴbbBM;
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�m;mbiBM �p�Bi 7�Bi H� +QMM�Bbb�M+2 /2 6H�pBmb J�`+2HHBMmb HQ`b /2 H� +QM7û@
`2M+2 /2 *�`i?�;2 U9RRVX *2 ?�mi /B;MBi�B`2 BKTû`B�H- i`B#mMmb 2i MQi�`Bmb 2i
mB` +H�`BbbBKmb - �p�Bi ûiû K�M/�iû T�` >QMQ`Bmb TQm` T`ûbB/2` H� `2M+QMi`2
[mB /2p�Bi `ûbQm/`2 /û}MBiBp2K2Mi H2 +QM~Bi 2Mi`2 +�i?QHB[m2b 2i /QM�iBbi2bX
�m H2M/2K�BM /2 H� +QM7û`2M+2- J�`+2HHBMmb- HmB@KāK2 +?`ûiB2M +�i?QHB[m2-
�TT�`�ŗi /�Mb H� +Q``2bTQM/�M+2 /Ƕ�m;mbiBM , H2b 2TBbiX Rk3 2i Rk3 �p�B2Mi
ûiû �/`2bbû2b T�` HǶ2Mb2K#H2 /2 HǶûTBb+QT�i +�i?QHB[m2 �m T`ûbB/2Mi /2 H�
+QM7û`2M+2 c H2b 2TBbiX Rjj- Rj3- RjN 2i R9j bQMi �/`2bbû2b T�` �m;mbiBM ¨
J�`+2HHBMmb- [mB `ûTQM/ T�` HǶ2TBbiX RjeX S�` H� KāK2 Q++�bBQM- �m;mbiBM
�/`2bb2 û;�H2K2Mi /2mt H2ii`2b U2TBbiX Rjk 2i RjdV ¨ mM �KB /2 J�`+2HHBMmb-
oQHmbB�Mmb- /QMi QM � �mbbB +QMb2`pû mM2 `ûTQMb2 U2TBbiX Rj8VX 1M}M- mM2
/2`MBĕ`2 H2ii`2 U2TBbiX Rj9V 2bi �/`2bbû2 ¨ �T`BM;Bmb - H2 7`ĕ`2 /2 J�`+2HHBMmb
2i T`Q+QMbmH /Ƕ�7`B[m2 ¨ +2ii2 /�i2X hQmi2b +2b H2ii`2b QMi ûiû û+?�M;û2b /�Mb
mM H�Tb /2 i2KTb `2H�iBp2K2Mi +Qm`i 2i /�i2Mi /2b �MMû2b 9RR@9RjX G2b
T`QKTi2b `ûTQMb2b /Ƕ�m;mbiBM M2 bQMi [mǶmM BM/B+2 T�`KB /Ƕ�mi`2b KQMi`�Mi
[m2 HǶûpā[m2 /Ƕ>BTTQM2 �ii�+?�Bi #2�m+QmT /ǶBKTQ`i�M+2 ¨ H� `2H�iBQM �p2+
+2b BM~m2Mib T2`bQMM�;2bX

GǶBMiû`āi T`BM+BT�H /Ƕ�m;mbiBM �p�Bi ûiû iQmi /Ƕ�#Q`/ /2 `û;H2` /û}MBiBp2@
K2Mi H� [m2biBQM /QM�iBbi2 2M TH�B/�Mi TQm` mM2 �TTHB+�iBQM bi`B+i2 /2 HǶû/Bi
�mT`ĕb /2 J�`+2HHBMmb 2i /2 bQM 7`ĕ`2- [mǶBH Dm;2�Bi T�`iB+mHBĕ`2K2Mi +QKTû@
i2Mib /�Mb H2b �z�B`2b 2++HûbB�biB[m2bX �HQ`b [m2 H2b i`�+i�iBQMb- bmBi2 ¨
H� +QM7û`2M+2- Q++mT2Mi 2M+Q`2 mM2 TH�+2 BKTQ`i�Mi2 /�Mb H� +QKKmMB+�iBQM
�p2+ J�`+2HHBMmb- H� H2ii`2 RjN �ii2bi2 [m2 H2b `�TTQ`ib 2Mi`2 H2b /2mt ?QKK2b
pQMi �m@/2H¨ /m T`Q#HĕK2 T`û+Bb [mB H2b �p�Bi 7�Bi 2Mi`2` 2M +QMi�+iX �m;mbiBM
BM7Q`K2 bQM +Q``2bTQM/�Mi /2 HǶ�+?ĕp2K2Mi /ǶmM2 "`2mB�iBQ ;2biQ`mK *QMH�@
iBQMBb 2i /ǶmM2 H2ii`2 �/`2bbû2 �mt H�ś+b /QM�iBbi2b UH2 TQbi *QMH�iBQM2K +QMi`�
/QM�iBbi�bVX PM �TT`2M/ û;�H2K2Mi [m2 J�`+2HHBMmb �p�Bi /ûD¨ 2M K�BM mM2
�mi`2 ƾmp`2 �m;mbiBMB2MM2 ,
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Ŀ oQi`2 1t+2HH2M+2 KǶ� `2iQm`Mû H2b HBp`2b .2 #�TiBbKQ T�`mmHQ@
`mK [m2 D2 pQmb �B 2MpQvûb c D2 M2 b�Bb T�b TQm`[mQB- K�Bb 2t�KB@
M�Mi HǶ2t2KTH�B`2- D2 K2 `2M/b +QKTi2 [m2 +Ƕ2bi b�Mb /Qmi2 T�`+2
[m2 D2 pQmb �B i`�MbKBb mM 2t2KTH�B`2 MQM +Q``B;û c DǶ�BK2`�Bb #B2M
H2 +Q``B;2` c +2T2M/�Mi- 2t+2bbBp2K2Mi Q++mTû [m2 D2 bmBb- D2 MǶv
�``Bp2 T�bX ŀ

J�`+2HHBMmb �p�Bi ûiû H2 /2biBM�i�B`2 /m .2 T2++�iQ`mK K2`BiBb 2i `2KBb@
bBQM2 2i /2 #�TiBbKQ T�`mmHQ`mK- H2 T`2KB2` i`�Biû �MiB@TûH�;B2M /Ƕ�m;mb@
iBMX J�Bb HǶ2t2KTH�B`2 ûi�Bi /û72+im2mt 2i J�`+2HHBMmb HǶ�p�Bi `2MpQvû ¨
HǶ�mi2m`X �m;mbiBM M2 b2 HǶ2tTHB[m2 T�b 2i HmB T`QK2i- K�H;`û H� +?�`;2 /2
i`�p�BH [mB ûi�Bi H� bB2MM2- HǶ2MpQB /ǶmM2 p2`bBQM +Q``B;û2X .�Mb mM 2bT�+2 /2
i2KTb `2H�iBp2K2Mi +Qm`i- J�`+2HHBMmb �p�Bi BMi2``Q;û �m;mbiBM ¨ THmbB2m`b
`2T`Bb2b 2i bm` /Bp2`b bmD2ibX *2 /2`MB2`- �#bQ`#û T�` b2b T`2KB2`b i`�p�mt
+QMi`2 H2b TûH�;B2Mb- M2 `2TQmbb2 T�b TQm` �mi�Mi H2b /2K�M/2b `ûTûiû2b /2
bQM +Q``2bTQM/�MiX J�`+2HHBMmb 2bi 2M+Q`2 H2 /û/B+�i�B`2 /m .2 bTB`Bim 2i
HBii2`� 2i T`2bb2 bQM �KB /2 /Bzmb2` H2 THmb `�TB/2K2Mi TQbbB#H2 H2 .2 ;2@
M2bB �/ HBii2`�K 2i H2 .2 h`BMBi�i2X J�`+2HHBMmb iûKQB;M2 /ǶmM2 �z2+im2mb2
+QM}�M+2 ¨ HǶû;�`/ /2 bQM �KB �m;mbiBM Ĝ BH p� KāK2 Dmb[mǶ¨ T2Mb2` [m2
HǶûpā[m2 M2 T2mi û+`B`2 [mQB [m2 +2 bQBi /Ƕ2``QMû Ĝ 2i K�MB72bi2 mM2 +m`BQ@
bBiû TQm` H2b [m2biBQMb 2tû;ûiB[m2bX am` H� [m2biBQM +`m+B�H2 /2 HǶQ`B;BM2 /2
HǶ�K2- J�`+2HHBMmb BMi2``Q;2 MQM b2mH2K2Mi �m;mbiBM- K�Bb BH �p�Bi �mbbB û+`Bi
¨ Cû`ƬK2X .�Mb mM2 `ûTQMb2 �/`2bbû2 +QMDQBMi2K2Mi ¨ J�`+2HHBMmb 2i ¨ bQM
ûTQmb2 �M�Tbv+?B�- Cû`ƬK2 +QMb2BHH2 ¨ b2b +Q``2bTQM/�Mib /2 b2 `û7û`2` ¨ bQM

.2FF2`b
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Qmp`�;2 �TQHQ;B� �/m2`bQb HB#`Qb _m}MB- /BbTQMB#H2 +?2x P+2�Mmb ¨ _QK2X
1M +2 [mB +QM+2`M2 H2 *QKK2Mi�B`2 bm` 1xû+?B2H- Cû`ƬK2 H2b `2MpQB2 ¨ 6�#BQH�
[mB /ûiB2Mi /2mt HBp`2b /QMi BHb TQm``QMi 2KT`mMi2` H2b 2t2KTH�B`2b TQm` H2b
7�B`2 +QTB2`X

G2b KmHiBTH2b BMiû`āib BMi2HH2+im2Hb /2 J�`+2HHBMmb KQMi`2Mi 2M }HB;`�M2
HǶmMBp2`b T?BHQbQT?B[m2 /2b KBHB2mt H2ii`ûb- +?`ûiB2M 2i T�ś2M- /�Mb H2[m2H
+2HmB@+B ûi�Bi BKK2`;û ¨ *�`i?�;2X J�`+2HHBMmb 7`û[m2Mi�Bi MQi�KK2Mi H2 bû@
M�i2m` oQHmbB�Mmb - [mB 7�Bb�Bi T`Q#�#H2K2Mi T�`iB2 /2b `û7m;Bûb �v�Mi [mBiiû
_QK2 �T`ĕb H2 b�+ /2 H� oBHH2 T�` �H�`B+ U�Qȿi 9RyVX �HQ`b [m2 H2b 72KK2b
/2 b� 7�KBHH2 ûi�B2Mi K�DQ`Bi�B`2K2Mi +?`ûiB2MM2b - oQHmbB�Mmb ûi�Bi 2M+Q`2
�/2Ti2 /2b +mHi2b T�ś2MbX AH ûi�Bi 2Mi`û 2M +QMi�+i �p2+ �m;mbiBM T�` H2 #B�Bb
/2 b� Kĕ`2 2i /2 bQM �KB J�`+2HHBMmb- [mB HǶ�p�B2Mi TQmbbû ¨ û+`B`2 ¨ HǶûpā[m2
TQm` HmB 2tTQb2` b2b +`BiB[m2b 2Mp2`b H2 +?`BbiB�MBbK2X �BMbB- BH b2 K2i 2M TH�+2
mM û+?�M;2 ûTBbiQH�B`2 2Mi`2 oQHmbB�Mmb 2i b2b �KBb- [mB /Bb+mi�B2Mi `û;mHBĕ@
`2K2Mi /2 HBiiû`�im`2 2i /2 T?BHQbQT?B2- 2i �m;mbiBM- ¨ [mB HǶQM `�+QMi�Bi H�
i2M2m` 2i H2 /û`QmH2K2Mi /2b /û#�ib [m2 HǶQM K2M�Bi ¨ *�`i?�;2X J�`@
+2HHBMmb DQm�Bi mM `ƬH2 /ǶBMi2`Kû/B�B`2 2M `2+2p�Mi 2i i`�MbK2ii�Mi THmbB2m`b
H2ii`2b [mB �#Q`/2Mi H2b /B{+mHiûb bQmH2pû2b T�` H2 +2`+H2 �miQm` /2 oQHm@
bB�Mmb- pBbB#H2K2Mi BMi`B;mûb T�` H2 +?`BbiB�MBbK2X *Ƕ2bi /�Mb +2 +QMi2ti2
[m2 +QKK2M+2Mi ¨ T`2M/`2 7Q`K2 H2b B/û2b T`BM+BT�H2b /m .2 +BmBi�i2 /2B-
[mB `ûTQM/`� ¨ mM2 /2K�M/2 /2 J�`+2HHBMmbX G2b i`QBb T`2KB2`b HBp`2b HmB
b2`QMi /û/B+�+ûb - K�Bb BH MǶ2bi T�b +2`i�BM [m2 H2 /û/B+�i�B`2 H2b �Bi 2mb 2M
K�BMX 1M 2z2i- H� `2H�iBQM 2Mi`2 �m;mbiBM 2i J�`+2HHBMmb T`Bi }M /2 K�MBĕ`2
�#`mTi2 , �++mbûb /Ƕ�pQB` bQmi2Mm HǶmbm`T�i2m` >2`�+HB�Mmb- J�`+2HHBMmb 2i
bQM 7`ĕ`2 �T`BM;Bmb bQMi 2tû+miûb 2M b2Ti2K#`2 9RjX �m;mbiBM ûi�Bi 2M+Q`2
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*?�bi�;MQH

JQ`2�m
oƴbbBM;



k3R

BMi2`p2Mm �mT`ĕb /m +QK2b J�`BMmb 2M 7�p2m` /2 bQM �KB- K�Bb 2M p�BMX AH
b2 T2mi [m2 H2b i`QBb T`2KB2`b HBp`2b /m .2 +BmBi�i2 .2B �B2Mi ûiû �+?2pûb �T`ĕb
H� KQ`i /2 J�`+2HHBMmb 2i BH bǶ�;B`�Bi /QM+ /ǶmM ?QKK�;2 TQbi?mK2X 1M iQmi
+�b- +2b i2ti2b +QKK2M+2Mi ¨ +B`+mH2` /ĕb 9Rj@9R9 , H2 pB+�B`2 /Ƕ�7`B[m2-
J�+2/QMBmb - H2b TQbbû/�Bi 2i 7�Bi T�`i ¨ �m;mbiBM /2 HǶBMiû`āi �p2+ H2[m2H
BH H2b � Hm- Ŀ M2 b�+?�Mi [mǶ�/KB`2` H2 THmb 2M 2mt , H� T2`72+iBQM `2HB;B2mb2-
HǶ2Mb2B;M2K2Mi T?BHQbQT?B[m2- H� T`Q7QM/2 +QMM�Bbb�M+2 /2 HǶ?BbiQB`2 Qm HǶ�i@
i`�Bi /m bivH2X ŀ

lM2 [mBMx�BM2 /Ƕ�MMû2b THmb i�`/- H2 .2 +BmBi�i2 .2B �+?2pû 2bi Hm Tm@
#HB[m2K2Mi ¨ *�`i?�;2X 1Mi?QmbB�bKû T�` HǶû+Qmi2- 6B`Kmb `û+H�K2 �p2+
BMbBbi�M+2 mM 2t2KTH�B`2 +QKTH2i /2 HǶƾmp`2 �mT`ĕb /2 bQM �mi2m`X �m;mb@
iBM �++ĕ/2 ¨ +2ii2 /2K�M/2 2i �++QKT�;M2 bQM 2MpQB /2b kk HBp`2b /m .2
+BmBi�i2 .2B /ǶmM2 H2ii`2 [mB /QMM2 /2b +QMbB;M2b T`û+Bb2b /2 `2HBm`2X *2ii2
H2ii`2 Ŀ /ǶmM +�`�+iĕ`2 miBHBi�B`2 ŀ 2bi ¨ HǶQ`B;BM2 /2 H� i?ĕb2 [mB 7�Bi /2 6B`Kmb
Ŀ HǶû/Bi2m` ŀ Qm Ŀ HǶ�;2Mi HBiiû`�B`2 ŀ /Ƕ�m;mbiBM ¨ *�`i?�;2- mM2 +?BKĕ`2 /2 H�
`2+?2`+?2 [mB � H� pB2 /m`2X 6�B`2 /2 6B`Kmb- HǶĿ û/Bi2m` ŀ /Ƕ�m;mbiBM- +Ƕ2bi
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�HH2` #B2M pBi2 2M #2bQ;M2X 6B`Kmb ûi�Bi mM Ŀ ?QKK2 +mHiBpû ŀ U2`m/Bimb
mB`V 2M+Q`2 H�ś+- K�Bb BMiû`2bbû T�` H2 +?`BbiB�MBbK2- BMiû;`û /�Mb H2b +2`+H2b
HBiiû`�B`2b /2 *�`i?�;2- 2i [mB �p�Bi bm- �m ;`�M/ ûiQMM2K2Mi /Ƕ�m;mbiBM-
b2 T`Q+m`2` mM 2t2KTH�B`2 /m *QMi`� �+�/2KB+QbX �m;mbiBM bǶBMiû`2bb�Bi
¨ HǶ�pBb /2 6B`Kmb 2i HmB 7�Bb�Bi KāK2 /2b `2KQMi`�M+2b 2M �TT`2M�Mi [mǶBH
MǶ�p�Bi T�b 2M+Q`2 Hm bQM ƾmp`2 2M 2MiB2`X SQm` HǶûpā[m2 /Ƕ>BTTQM2- 6B`@
Kmb ûi�Bi MQM b2mH2K2Mi mM +?`ûiB2M TQi2MiB2H- [mǶBH 2M+Qm`�;2�Bi pBp2K2Mi
¨ Ŀ Qb2` H2 #�TiāK2 ŀ- K�Bb �mbbB mM2 +QMM�Bbb�M+2 T`û+B2mb2 /�Mb H2 KBHB2m
/2b HBii2`�iB +�`i?�;BMQBbX �BMbB- �m;mbiBM HmB /2K�M/2 ,

Ŀ Zm�Mi �mt HBp`2b /2 +2i Qmp`�;2 bm` G� *Biû /2 .B2m [m2 MQb
7`ĕ`2b H¨@#�b ¨ *�`i?�;2 MǶQMi T�b 2M+Q`2- D2 i2 T`B2 /2 #B2M pQmHQB`
bm` H2m` /2K�M/2 H2b H2m` +QKKmMB[m2` TQm` [mǶBHb H2b +QTB2MiX
*2T2M/�Mi im M2 H2b /QMM2`�b T�b ¨ #2�m+QmT- K�Bb ¨ mM Qm /2mt
�m THmb c 2i +2mt@+B H2b T�bb2`QMi 2MbmBi2 ¨ /Ƕ�mi`2bX hm p2``�b iQB@
KāK2 /2 [m2HH2 K�MBĕ`2 im TQm``�b H2b T`Q+m`2` ¨ i2b �KBb- bQBi
[mǶBHb /ûbB`2Mi āi`2 BMbi`mBib /�Mb H2 T2mTH2 +?`ûiB2M- bQBi [m2 H2b
`2iB2MM2Mi [m2H[m2b bmT2`biBiBQMb /QMi BH b2K#H2`� TQbbB#H2 [mǶBHb
b2 HB#ĕ`2Mi- �p2+ H� :`�+2 /2 .B2m- T�` H2 KQv2M /2 +2 i`�p�BH [mB
2bi H2 MƬi`2X ŀ

6B`Kmb /2p�Bi T`āi2` bQM 2t2KTH�B`2 �mt +?`ûiB2Mb /2 bQM 2MiQm`�;2 UMQb@
i`B 7`�i`2bV K�Bb �mbbB ¨ b2b �KBb- T2m BKTQ`i2 [mǶBHb bQB2Mi- +QKK2 HmB@KāK2-

.2FF2`b
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BMiû`2bbûb T�` H2 +?`BbiB�MBbK2- Qm [mǶBHb T�`iB+BT2Mi ¨ mM [m2H+QM[m2 +mHi2
T�ś2MX �m;mbiBM �p�Bi 2bTQB` /ǶBM~û+?B` H� /û+BbBQM /2 6B`Kmb 2i T2mi@āi`2
KāK2 /ǶBM~m2M+2`- T�` HǶBMi2`Kû/B�B`2 /2 +2 /2`MB2`- iQmi mM +2`+H2 /2 HBii2@
`�iB T�ś2MbX Ŀ aB +2b HBp`2b M2 T`Q/mBb2Mi T�b /2 i2Hb 2z2ib /�Mb +2mt [mB H2b
HBb2Mi 2i [mB H2b HQm2Mi- [m2H 2z2i T`Q/mBb2Mi@BHb /QM+ \ ŀ /2K�M/2 �m;mbiBM
2M ûi�Mi HmB@KāK2 BMiBK2K2Mi +QMp�BM+m /m TQmpQB` /2 bû/m+iBQM /2 bQM HBp`2X

JāK2 bB H2m` +`Qv�M+2 2i H2m` KQ/2 /2 pB2 /Bp2`;2�B2Mi bQmp2Mi- H2b ûHBi2b
BMi2HH2+im2HH2b TQmp�B2Mi b2 `û7û`2` ¨ H2m` û/m+�iBQM i`�/BiBQMM2HH2 2i bǶ�T@
Tmv2` bm` H2b T`�iB[m2b /2 +QKKmMB+�iBQM +QKKmM2bX �m;mbiBM M2 TQmp�Bi
b2 /û`Q#2` ¨ +2 D2m /Ƕû+?�M;2b ûTBbiQH�B`2b bǶBH pQmH�Bi iBbb2` /2b HB2Mb �p2+ H2b
T2`bQMM�;2b H2b THmb BM~m2Mib /2 b� T`QpBM+2X G2b +Qm`�Mib /Q+i`BM�mt ûi�B2Mi
MQK#`2mt 2M �7`B[m2 �m o bBĕ+H2 2i H� /BzmbBQM /2 HǶQ`i?Q/QtB2 �m;mbiBMB2MM2
/ûT2M/�Bi H�`;2K2Mi /m bQmiB2M /2b KBHB2mt H�ś[m2b 2i T�ś2MbX G2b 2MpQBb
/2 HBp`2b 2i H2b /Bb+mbbBQMb HBiiû`�B`2b 2i i?ûQHQ;B[m2b T�` pQB2 ûTBbiQH�B`2 T2`@
K2ii�B2Mi ¨ H� 7QBb /2 7�B`2 +B`+mH2` b2b B/û2b 2i /Ƕ2Mi`2i2MB` /2b `2H�iBQMbX G�
T`�iB[m2 /2b /û/B+�+2b +QMbiBim�Bi mM BMbi`mK2Mi T`BpBHû;Bû TQm` ?QMQ`2` mM
+Q``2bTQM/�MiX G2b +QM+2TiBQMb /2 HǶûpā[m2 /Ƕ>BTTQM2 ûi�B2Mi HQBM /2 7�B`2
HǶmM�MBKBiû 2i H� T2`bQMM2 /Ƕ�m;mbiBM ûi�Bi i`ĕb +QMi`Qp2`bû2X am`iQmi �m
/û#mi /2 bQM ûTBb+QT�i- �m;mbiBM �ii�+?�Bi #2�m+QmT /ǶBKTQ`i�M+2 ¨ HǶûi�@
#HBbb2K2Mi /2 #QMM2b `2H�iBQMb- MQi�KK2Mi �p2+ H2b `2T`ûb2Mi�Mib /m +Qm`�Mi
KQM�biB[m2X

G� +QKKmMB+�iBQM ûTBbiQH�B`2 2Mi`2 �m;mbiBM 2i S�mHBM /2 LQH2- 2bi T�`@
iB+mHBĕ`2K2Mi BMiû`2bb�Mi2- +�` H� +Q``2bTQM/�M+2- #B2M +QMb2`pû2 /2b /2mt
+Ƭiûb- iûKQB;M2 /Ƕû+?�M;2b /2 HBp`2b `û+BT`Q[m2bX S2m /2 i2KTb �T`ĕb bQM
/ûT�`i /Ƕ1bT�;M2- S�mHBM 2Mi`2 2M +QMi�+i �p2+ H2b ûpā[m2b �7`B+�BMbX G�
T`2KBĕ`2 KBbbBp2 +QMb2`pû2 /2 +2i û+?�M;2 2bi mM2 `ûTQMb2 /2 S�mHBM �/`2bbû2
¨ �HvTBmb- [mB �p�Bi `û+2KK2Mi ûiû ûH2pû ¨ HǶûTBb+QT�i /2 h?�;�bi2X *2 /2`MB2`
�p�Bi T`Bb +QMi�+i �p2+ HǶBHHmbi`2 +QMp2`iB �[mBi�BM- HmB �p�Bi 7�Bi T�`p2MB` /2b
ƾmp`2b /2 bQM �KB �m;mbiBM 2i /ûbB`�Bi- ¨ bQM iQm`- Q#i2MB` mM HBp`2X .�Mb b�
`ûTQMb2- S�mHBM `2H�i2 H2b 2zQ`ib Mû+2bb�B`2b TQm` b�iBb7�B`2 +2ii2 /2K�M/2 ,

"`�mM
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Ŀ J�Bb- TQm` iǶQz`B` 2M [m2H[m2 K2bm`2 mM T`ûb2Mi 2M `2iQm`- 2M@
+Q`2 [mǶ2M iQmi TQBMi D2 i2 bQBb BM7û`B2m`- D2 K2 bmBb- +QKK2 im K2
HǶ�b /2K�M/û- T`Q+m`û H� 7�K2mb2 ?BbiQB`2 /2 iQmb H2b i2KTb /Ƕ1m@
bĕ#2- H2 pûMû`�#H2 ûpā[m2 /2 *QMbi�MiBMQTH2X �m /2K2m`�Mi- bB
DǶ�B i�`/û ¨ /û7û`2` ¨ i� `2[māi2- +Ƕ2bi [m2- MǶ2M �v�Mi T�b /Ƕ2t2K@
TH�B`2 2M K� TQbb2bbBQM- DǶ2M �B- bm` i2b BMbi`m+iBQMb- i`Qmpû mM ¨
_QK2 +?2x MQi`2 b�BMi T�`2Mi .QKMBQX *2HmB@+B- b�Mb MmH /Qmi2-
� ûiû /Ƕ�mi�Mi THmb T`QKTi ¨ K2 `2M/`2 b2`pB+2 [m2 D2 HmB �p�Bi
`ûpûHû [mǶBH iǶûi�Bi /2biBMûX ŀ

*QKK2 BH M2 /BbTQb�Bi T�b /2 +QTB2 ¨ LQH2- S�mHBM b2 T`Q+m`2 H� *?`QMB[m2
/Ƕ1mbĕ#2 /2 *ûb�`û2 �mT`ĕb /2 .QKMBQ- mM T�`2Mb U`û2H Qm bTB`Bim2H \ V- [mB
TQbbû/�Bi mM2 BKTQ`i�Mi2 #B#HBQi?ĕ[m2 ¨ _QK2X *2ii2 +?`QMB[m2 �p�Bi ûiû i`�@
/mBi2 2i +QMiBMmû2 Dmb[mǶ¨ HǶ�MMû2 jd3 T�` Cû`ƬK2 [mB ûi�Bi- HmB �mbbB- mM �KB
/m #B#HBQT?BH2 .QKMBQX S2m BMiû`2bbû T�` HǶ?BbiQB`2- S�mHBM T�`H2 T�` 2``2m`
/2 H� *?`QMB[m2 /Ƕ1mbĕ#2 /2 *QMbi�MiBMQTH2 5 AH 2KT`mMi2 T2`bQMM2HH2K2Mi
HǶ2t2KTH�B`2 /2 .QKMBQ 2i HǶ2MpQB2 2M �7`B[m2 ,

Ŀ *2T2M/�Mi- TmBb[m2 im �b #B2M pQmHm KǶBM/B[m2` i2b HB2mt /2 bû@
DQm`- MQmb �pQMb- b2HQM i2b T`QT`2b +QMb2BHb- û+`Bib ¨ iQM pûMû`�#H2
+QHHĕ;m2 �bbQ+Bû ¨ i� +Qm`QMM2- MQi`2 Tĕ`2 �m`2HBmb- 2M bQ`i2 [m2-
bB im i2 i`Qmp�Bb TQm` HǶ?2m`2 ¨ >BTTQM2- BH p2mBHH2 #B2M iǶ2MpQv2`
H¨@#�b MQi`2 H2ii`2 �BMbB [mǶmM2 +QTB2 /m T�`+?2KBM UK2K#`�M�V
7�Bi2 ¨ *�`i?�;2X *Ƕ2bi TQm` +2H� [m2 MQmb �pQMb û;�H2K2Mi /2@
K�M/û ¨ /2 b�BMib ?QKK2b [m2 MQmb +QMM�BbbQMb T�` i2b T`QTQb
`ûpûH�i2m`b /2 H2m` +?�`Biû- *QK2b 2i 1pQ/Bmb- /2 bǶQ++mT2` T2`@
bQMM2HH2K2Mi /2 H� +QTB2- �}M /2 M2 T�b T`Bp2` i`QT HQM;i2KTb
/2 bQM 2t2KTH�B`2 MQi`2 T�`2Mi .QKMBQ- 2i TQm` [m2 /2 iQM +Ƭiû
im TmBbb2b H2 +QMb2`p2` mM2 7QBb [mǶBH iǶ�m`� ûiû `2KBb- b�Mb āi`2
+QMi`�BMi /2 H2 `2biBim2`X ŀ

.mp�H
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am` H2b +QMb2BHb /Ƕ�HvTBmb- S�mHBM 2MpQB2 H2 HBp`2 ¨ �m`2HBmb /2 *�`i?�;2-
[mB K2i ¨ /BbTQbBiBQM b2b HQ+�mt TQm` `û�HBb2` mM2 +QTB2 /m T`û+B2mt T�`+?2@
KBMX G2b b�M+iB mB`B *QK2b 2i 1pQ/Bmb- `2+QKK�M/ûb û;�H2K2Mi T�` �HvTBmb-
bQMi +?�`;ûb /2 i`�Mb+`B`2 H2 K�Mmb+`BiX *2ii2 +QTB2 2i H� H2ii`2 /2 S�mHBM bQMi
�HQ`b 2MpQvû2b T�` �m`2HBmb ¨ >BTTQM2- H2 HB2m /2 bûDQm` /Ƕ�HvTBmbX .2 +2ii2
7�ÏQM- .QKMBQ M2 /2p`� T�b �ii2M/`2 i`QT HQM;i2KTb H2 `2iQm` /2 HǶQmp`�;2
T`āiû 2i �HvTBmb TQm``� +QMb2`p2` bQM 2t2KTH�B`2X aB HǶ�+?2KBM2K2Mi �BMbB
Q`;�MBbû M2 7QM+iBQMM�Bi T�b- S�mHBM T`û+Bb2 ¨ H� }M /2 b� H2ii`2 , /�Mb HǶ?v@
TQi?ĕb2 Qɍ H2 T�`+?2KBM /2 .QKMBQ �``Bp2`�Bi /B`2+i2K2Mi +?2x �HTvBmb- [m2
+2HmB@+B H2 `2biBim2 mM2 7QBb +QTBûX amBi2 ¨ HǶ2MpQB /2b T`û+B2mt K�Mmb+`Bib ¨
�HvTBmb- S�mHBM T`2M/ HǶBMBiB�iBp2 /2 bǶ�/`2bb2` /B`2+i2K2Mi ¨ �m;mbiBM ,

Ŀ *Ƕ2bi H� ǳ+?�`Biû /m *?`BbiǴ 2HH2@KāK2- [mB ǳMQmb T`2bb2Ǵ 2i-
K�H;`û HǶ�#b2M+2- MQmb HB2 T�` HǶmMBiû /2 H� 7QB- [mB � +?�bbû K�
`ûb2`p2 2i [mB KǶ� /QMMû �bb2x /Ƕ�bbm`�M+2 TQm` iǶû+`B`2 c +Ƕ2bi 2HH2
[mB iǶ� BMi`Q/mBi /�Mb K2b 2Mi`�BHH2b T�` i2b û+`Bib /û#Q`/�Mib /2
`B+?2bb2b /2 H� +mHim`2- TH2BMb /2 H� /Qm+2m` /m KB2H +ûH2bi2- /QMi
D2 /BbTQb2 K�BMi2M�Mi bQmb H� 7Q`K2 /2 +BM[ HBp`2b- 2M ;mBb2 /2
Kû/2+BM 2i /2 MQm``Bim`2 TQm` KQM �K2X LQmb H2b �pQMb `2Ïmb 2M
T`ûb2Mi /ǶmM ûpā[m2 #ûMB 2i pûMû`�#H2- MQi`2 +?2` �HvTBmb- MQM
b2mH2K2Mi TQm` MQi`2 BMbi`m+iBQM- K�Bb �mbbB TQm` H2 T`Q}i /2
HǶú;HBb2 2M /2 MQK#`2mb2b +BiûbX *2 bQMi /QM+ +2b HBp`2b [m2 DǶ�B
2M +2 KQK2Mi TQm` H2+im`2 UXXXV ŀ

JQ`2�m G�M+2H

JQ`2�m G�M+2H
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1M KāK2 i2KTb [m2 b� T`2KBĕ`2 H2ii`2- �HvTBmb �p�Bi 2MpQvû +BM[ HBp`2b
/Ƕ�m;mbiBM [m2 S�mHBM �p�Bi Hmb �p2+ ;`�M/ TH�BbB`X .�Mb +2 Ŀ S2Mi�i2m[m2
+QMi`2 H2b J�MB+?û2Mb ŀ US2Mi�i2m+?Q imQ +QMi`� K�MB+?�2QbV- +QKK2 S�mHBM
�TT2H�Bi H2 T�[m2i /2 K�Mmb+`Bib `û+2TiBQMMû- b2 i`Qmp�B2Mi +2`i�BM2K2Mi H2
.2 m2`� `2HB;BQM2- /û/Bû ¨ _QK�MB�Mmb 2i T2mi@āi`2 �mbbB H2b i`�Biûb .2
;2M2bB +QMi`� J�MB+?�2Qb- .2 KQ`B#mb 2++H2bB�2 +�i?QHB+�2 2i .2 KQ`B#mb
J�MB+?�2Q`mK- [mB �p�B2Mi iQmb ûiû �+?2pûb p2`b j33@j3NX �HvTBmb �p�Bi
Ŀ 7Qm`MB T�` +2 /QM /2 HBp`2b H2b T`2KBĕ`2b T`2mp2b /2 bQM �z2+iBQM �BMbB [m2
H2b ;�;2b /2 i� +?�`Biû (�m;mbiBM) UXXXV ŀX .Ƕ�T`ĕb S�mHBM- H2b ƾmp`2b �MiB@
K�MB+?û2MM2b M2 b2`pB`QMi T�b mMB[m2K2Mi ¨ bQM 2Mb2B;M2K2Mi T2`bQMM2H 2M
;mBb2 /2 Ŀ MQm``Bim`2 TQm` bQM �K2 ŀ- BH +QKTi2 2M 2z2i 2MpQv2` /2b +QTB2b
¨ /Ƕ�mi`2b +Biûb- +2`i�BM2K2Mi �mT`ĕb /2 b2b +QMM�Bbb�M+2b 2M :�mH2 UamHTB+2
aûpĕ`2 \V 2i T2mi@āi`2 2M 1bT�;M2X 6�b+BMû T�` H2b û+`Bib /Ƕ�m;mbiBM- S�mHBM
HmB 2M /2K�M/2 /�p�Mi�;2 ,

Ŀ �mbbB- K�BMi2M�Mi [m2 KǶ�b bm{b�KK2Mi �`Kû +QMi`2 H2b J�@
MB+?û2Mb �p2+ iQM S2Mi�i2m[m2- bB im �b T`ûT�`û +QMi`2 /Ƕ�mi`2b
2MM2KBb /Ƕ�mi`2b /û72Mb2b TQm` H� 7QB +�i?QHB[m2 Ĝ +�` MQi`2 2M@
M2KB- ǳ[mB � KBHH2 `2bbQm`+2b TQm` MmB`2Ǵ- BH MQmb 7�mi H2 K2ii`2
2M /û`Qmi2 �p2+ /2b �`K2b �mbbB /Bp2`b2b [m2 H2b TBĕ;2b [mǶBH MQmb
i2M/ Ĝ M2 `27mb2 T�b- D2 iǶ2M T`B2- /2 H2b iB`2` TQm` KQB /2 iQM
�`b2M�H 2i /2 K2 /QMM2` +2b �`K2b /2 DmbiB+2X ŀ

§ i`�p2`b mM2 Kûi�T?Q`2 KBHBi�B`2 Ĝ +QKK2 S�mHBM �BK�Bi H2b miBHBb2` Ĝ
BH 2t?Q`i2 �m;mbiBM ¨ HmB 7�B`2 T�`p2MB` /Ƕ�mi`2b ƾmp`2b ûK�M�Mi /2 b� THmK2-
�}M /2 +QK#�ii`2 2{+�+2K2Mi H2b 2MM2KBb /2 H� 7QB +�i?QHB[m2X 1Mi?QmbB�bKû
T�` HǶ�/KB`�iBQM 2i HǶ2Mi`�BM /2 S�mHBM- �m;mbiBM M2 i�`/2 T�b ¨ `ûTQM/`2 2i

J`�ib+?2F
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HmB 2MpQB2- T�` HǶBMi2`Kû/B�B`2 /2 _QK�MB�Mmb - mM2 H2ii`2 �++QKT�;Mû2 /2
HǶ2Mb2K#H2 /2 b2b ƾmp`2bX aQM �M+B2M #B2M7�Bi2m` H2b TQbbû/�Bi T`2b[m2 BM@
iû;`�H2K2Mi Ŀ [mǶBH bǶ�;Bbb2 /2b Qmp`�;2b /2biBMûb �mt Q`2BHH2b /2 +2mt [mB bQMi
2M /2?Q`b /2 HǶú;HBb2- Qm /2b Qmp`�;2b /2biBMûb �mt Q`2BHH2b /2 MQb 7`ĕ`2bX ŀ
S�` H� KāK2 Q++�bBQM- �m;mbiBM �p�Bi `2+QKK�M/û _QK�MB�Mmb 2i bQM }Hb
GB+2MiBmb �m KQBM2 /2 LQH2X .�Mb mM2 /2mtBĕK2 H2ii`2- �m;mbiBM 7�Bi �T@
TQ`i2` ¨ S�mHBM H2 .2 HB#2`Q �`#Bi`Q- [m2 _QK�MB�Mmb M2 i`�MbTQ`i�Bi T�b �p2+
HmB ,

Ŀ CǶ�B 2MpQvû ¨ i� a�BMi2iû 2i ¨ i� *?�`Biû i`QBb HBp`2b Ĝ 7�bb2
H2 +B2H [mǶBH 2tTQb2 mM2 [m2biBQM �mbbB ;`�M/2 [mǶBHb bQMi ;`�M/b 5
C2 +`�BMb /Ƕ�mi�Mi KQBMb +?2x iQB H� T2BM2 ¨ H2b HB`2 [m2 D2 b2Mb
iQM �`/2m` ¨ H2b �BK2` c +�` H2 i?ĕK2 /QMi BHb i`�Bi2Mi +QM+2`M2
H2 HB#`2@�`#Bi`2X C2 b�Bb [m2 MQi`2 7`ĕ`2 _QK�MB�Mmb M2 H2b � T�b
Qm T�b iQmb c T�` bQM BMi2`Kû/B�B`2- D2 M2 iǶ�B T�b 7�Bi T�`p2MB`- ¨
+�mb2 /2 iQM xĕH2 ¨ MQi`2 û;�`/- T`2b[m2 iQmi +2 [m2 DǶ�B Tm û+`B`2
¨ HǶBMi2MiBQM /2 MǶBKTQ`i2 [m2H Tm#HB+- K�Bb D2 i2 HǶ�B BM/B[mû TQm`
2M 7�B`2 H� H2+im`2X *�` _QK�MB�Mmb H2b �p�Bi /ûD¨ iQmb 2i H2b
i`�MbTQ`i�Bi �p2+ HmBX ŀ

AH 2bi BMiû`2bb�Mi /2 MQi2` [mǶ�m;mbiBM +QKTi�Bi S�mHBM T�`KB H2b H2+i2m`b
Ŀ +QM}`Kûb ŀ- �Ti2b ¨ HB`2 2i ¨ +QKT`2M/`2- 2i bm`iQmi ¨ �TT`û+B2` b2b û+`Bib- 2i
HǶQTTQb�Bi �m Ŀ ;`�M/ Tm#HB+ ŀ �m[m2H +2`i�BM2b /2 b2b ƾmp`2b M2 +QMp2M�B2Mi
T�b X �HQ`b [m2 H2m` `2H�iBQM MǶ2M ûi�Bi [mǶ¨ b2b /û#mib- �m;mbiBM +QMbB/û`�Bi
S�mHBM MQM b2mH2K2Mi +QKK2 mM Ŀ 7`ĕ`2 ŀ- /QMi BH T�`i�;2�Bi H2 KQ/2 /2 pB2-
K�Bb �mbbB +QKK2 mM û;�H HBiiû`�B`2 2i BMi2HH2+im2HX *2 +QMbi�i 2bi +QM}`Kû

S�*

J`�ib+?2F G�M+2H
JQ`2�m G�M+2H

h�BbM2
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T�` H� /2K�M/2 /Ƕ�m;mbiBM /2 +Q``2+iBQM 2i /2 +`BiB[m2b /2 b2b i2ti2b HQ`b[m2
S�mHBM 2M 72`� H� H2+im`2 - 2i T�` HǶBMiû`āi [mǶBH TQ`i�Bi �mt ƾmp`2b /2 bQM
�+QHvi2 ,

Ŀ CǶ�B �TT`Bb /2 H� #Qm+?2 /2 MQb 7`ĕ`2b [m2 im �b û+`Bi +QMi`2
H2b T�ś2MbX aB MQmb Kû`BiQMb [m2H[m2 +?Qb2 p2M�Mi /2 iQM +ƾm`-
2MpQB2@H2 b�Mb i�`/2`- TQm` [m2 MQmb H2 HBbBQMbX *�` iQM +ƾm` 2bi
mM i2H Q`�+H2 /m a2B;M2m` [m2 DǶ2M �ii2M/b [mǶBH MQmb /QMM2 /2b
`ûTQMb2b iQmi ¨ 7�Bi b�iBb7�Bb�Mi2b 2i i`ĕb +H�B`2b ¨ /2b [m2biBQMb
[mB QMi 7�Bi #2�m+QmT T�`H2`X ŀ

S�` H� KāK2 Q++�bBQM- BH +QKTHĕi2 H2b H�+mM2b /2 b� #B#HBQi?ĕ[m2 ¨ >BT@
TQM2 ,

Ŀ C2 +`QBb [m2 i� a�BMi2iû � H2b HBp`2b /m i`ĕb b�BMi Tĕ`2 �K#`QBb2X
P` D2 H2b /ûbB`2 pBp2K2Mi- +2mt [mǶBH � û+`Bi- �p2+ #2�m+QmT /2 bQBM
2i /ǶûHQ[m2M+2 +QMi`2 [m2H[m2b T2`bQMM2b iQmi ¨ 7�Bi B;MQ`�Mi2b
2i Q`;m2BHH2mb2b- [mB T`ûi2M/2Mi [m2 H2 a2B;M2m` bǶ2bi BMbTB`û /2b
HBp`2b /2 SH�iQMX ŀ

GǶƾmp`2 *QMi`2 H2b T?BHQbQT?2b /Ƕ�K#`QBb2 /2 JBH�M- �mDQm`/Ƕ?mB T2`/m2-
b2K#H2 āi`2 �``Bpû2 ¨ #QM TQ`iX 1M 2z2i- [m2H[m2b �MMû2b THmb i�`/- �m;mb@
iBM K2MiBQMM2 +2i Qmp`�;2 /�Mb H2 /2mtBĕK2 HBp`2 /m .2 /Q+i`BM� +?`BbiB�M�-
+QKK2 aX J`�ib+?2F HǶ�p�Bi /ûD¨ `2K�`[mûX G2b û+?�M;2b 2Mi`2 LQH2 2i
>BTTQM2 �p�B2Mi +QMMm +2`i�BMb K�H2Mi2M/mb Ĝ +QKK2 +2H� � /ûD¨ ûiû KQMi`û
THmb ?�mi Ĝ K�Bb /2 ;`�p2b /ûb�++Q`/b M2 bǶûi�B2Mi T�b T`Q/mBibX 1M 9kR
2M+Q`2- H2b /2mt ûpā[m2b +Q``2bTQM/�B2Mi �m bmD2i /2 HǶ2Mb2p2HBbb2K2Mi /2b
KQ`ib- 2i bmBi2 ¨ mM2 [m2biBQM /2 S�mHBM- �m;mbiBM HmB /û/B2 H2 i`�Biû .2 +m`�
T`Q KQ`imBb ;2`2M/�X

h�BbM2

J`�ib+?2F J`�ib+?2F



k3N

G� `2H�iBQM 2Mi`2 S�mHBM /2 LQH2 2i �m;mbiBM 2bi mM 2t2KTH2 /Ƕ2t+2T@
iBQM /ǶmM2 �KBiBû +?`ûiB2MM2 #�iB2 bm` mM2 +Q``2bTQM/�M+2 �bbB/m2 2i /2b
û+?�M;2b HBiiû`�B`2b `û;mHB2`bX S�` +?�M+2- H2b H2ii`2b 2i H2m`b `ûTQMb2b bQMi
#B2M +QMb2`pû2b 2i T2`K2ii2Mi /Ƕ�TT`û?2M/2` H2b ûi�T2b /2 H� +QKKmMB+�iBQM
bm` THmbB2m`b /û+2MMB2bX .ĕb H2 /û#mi- �m;mbiBM +QMbB/ĕ`2 S�mHBM /2 LQH2
+QKK2 mM T�B`- /QMi BH T�`i�;2 H� +mHim`2 HBiiû`�B`2- H� +`Qv�M+2 2i H2 T2M@
+?�Mi TQm` H� pB2 KQM�biB[m2X *QMi`�B`2K2Mi ¨ Cû`ƬK2- �m;mbiBM MǶ�ii2M/�Bi
T�b /2 HǶ�[mBi�BM- `û+2KK2Mi +QMp2`iB- [mǶBH b2 /Bbi�M+2 /2 b2b �M+B2Mb �KBbX
�HQ`b [m2 HǶBMi`�MbB;2�Mi Cû`ƬK2 `2K2ii�Bi pQHQMiB2`b 2M [m2biBQM b2b `2H�@
iBQMb- �m;mbiBM +QMM�Bbb�Bi HǶBKTQ`i�M+2 /2 HǶ�KBiBû 2Mi`2 >BTTQM2 2i LQH2-
2i HǶ2Mi`2i2M�Bi +QMb+B2M+B2mb2K2MiX G2b ûpā[m2b QMi �BMbB ûi�#HB /2b `ûb2�mt
/2 +QKKmMB+�iBQM 7QM/û2b bm` H2b `2H�iBQMb /Ƕ�KB+BiB�- K�Bb 2M v �DQmi�Mi
mM2 MQmp2HH2 /BK2MbBQM +?`ûiB2MM2X GǶû/m+�iBQM +QKKmM2 2i H2 T�`i�;2 /ǶmM
KāK2 B/û�H HBiiû`�B`2- [m2 HǶQM K�iû`B�HBb�Bi T�` HǶ2MpQB /ǶmM HBp`2- `2KTHBb@
b�B2Mi /2b 7QM+iBQMb +QKKmMB+�iBp2b 2i ûi�B2Mi mM 7�+i2m` /ǶBMiû;`�iBQM �m
b2BM /2b ûHBi2b BMi2HH2+im2HH2bX .�Mb mM KQM/2 K�`[mû /2 +QM~Bib /Q+i`BM�mt-
/2 `Bp�HBiûb 2Mi`2 H2b ú;HBb2b 2i H2b +Qm`�Mib KQM�+�mt- H� `2+?2`+?2 /2 TQBMib
/Ƕ�TTmB 2i /2 T2`bQMM2b bQHB/�B`2b /ǶmM2 QTBMBQM T2`bQMM2HH2 +QMbiBim�Bi mM
KQ#BH2 BKTQ`i�Mi /2 +QKKmMB+�iBQM 2Mi`2 ûTBbiQHB2`b +?`ûiB2MbX 6QM/û bm`
/2b T`�iB[m2b i`�/BiBQMM2HH2b- H2b +�/2�mt /2 HBp`2b QMi �BMbB ûiû Ŀ +?`BbiB�MB@
bûb ŀ T�` H2b ûTBbiQHB2`b /2 H� }M /m Ao bBĕ+H2 2i +QMM�ŗi`QMi mM2 +QMiBMmBiû
i�M;B#H2 H2b bBĕ+H2b bmBp�MibX

.2mt ;`QmT2b /2 +Q``2bTQM/�M+2b pQMi +QMbiBim2` H� #�b2 /2 +2ii2 /2`MBĕ`2
T�`iB2 , /ǶmM2 T�`i- H2b H2ii`2b /2 HǶ�`BbiQ+`�iB2 ;�HHQ@`QK�BM2 /m o bBĕ+H2-
[mB Q++mT2`QMi HǶ2bb2MiB2H /2 HǶûim/2 c /Ƕ�mi`2 T�`i- H2 +Q`Tmb ûTBbiQH�B`2 /2
HǶûpā[m2 /2 _QK2- :`û;QB`2 H2 :`�M/- [mB b2`� T`Bb ¨ iûKQBM TQm` ûp�Hm2` H2b
+�/2�mt /2 HBp`2b ¨ H� }M /m oA bBĕ+H2X *2b /2mt 2Mb2K#H2b QMi HǶBMiû`āi /2
T`ûb2Mi2` �p2+ mM +2`i�BM BMi2`p�HH2 /2 i2KTb HǶûpQHmiBQM /2b 2MpQBb /2 HBp`2b
/�Mb H� +QKKmMB+�iBQM /2b ûHBi2b BMi2HH2+im2HH2b /QMi H2b �+i2m`b +QMDm;m2Mi-
+?�+mM ¨ H2m` K�MBĕ`2- HǶ?û`Bi�;2 i`�/BiBQMM2H �p2+ H� /BK2MbBQM +?`ûiB2MM2X

lM T`2KB2` ;`QmT2 /2 H2ii`2b BMiû`2bb�Mi2b 2bi +QMbiBimû T�` H2b û+?�M;2b
2Mi`2 H2b K2K#`2b /2 +2 [m2 HǶQM � �TT2Hû H2 Ŀ +2`+H2 /2 Gû`BMb ŀX aBimû

J�i?Bb2M
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bm` ŗH2 a�BMi@>QMQ`�i /�Mb H� #�B2 /2 *�MM2b- H2 KQM�biĕ`2 G2`BMmb- 7QM/û
T�` >QMQ`�i- H2 7mim` ûpā[m2 /Ƕ�`H2b U9ke@9jyV- +QMM�ŗi mM `�vQMM2K2Mi BK@
TQ`i�Mi /�Mb H2 bm/@2bi /2 H� :�mH2 2i �iiB`2- /ĕb H2 /û#mi- /2b �`BbiQ+`�i2b
bQm?�Bi�Mi 2K#`�bb2` H� pB2 `2HB;B2mb2X hQmi �m HQM; /m o bBĕ+H2- /Ƕ�M+B2Mb
KQBM2b /2 Gû`BMb `2pāi2Mi /Bp2`b2b 7QM+iBQMb 2++HûbB�biB[m2b- MQi�KK2Mi /�Mb
H2b ûpā+?ûb /2 GvQM- /Ƕ�`H2b Qm /2 J�`b2BHH2- 2i BM~m2M+2Mi +QMbB/û`�#H2K2Mi
HǶú;HBb2 2i H2 KQM�+?BbK2 ;�HHQ@`QK�BM /2 +2ii2 ûTQ[m2X G� +Q``2bTQM/�M+2
/2b ûpā[m2b 2i /2b T`āi`2b Hû`BMB2Mb 2bi +QMb2`pû2 /2 K�MBĕ`2 i`ĕb H�+mM�B`2X
S�` +?�M+2- mM ;`QmT2 /2 i`QBb H2ii`2b MQmb 2bi T�`p2Mm- [mB T`ûb2Mi2 mM +�b
/2 };m`2 T�`iB+mHB2` , +2 bQMi H2b `ûTQMb2b bm++2bbBp2b ¨ HǶ2MpQB /ǶmM HBp`2 T�`
mM KāK2 ûK2ii2m`- 1+?2`Bmb /2 GvQM- ¨ i`QBb /2biBM�i�B`2b /Bzû`2MibX

�p�Mi 9kR- H2 bûM�i2m` 1m+?2`Bmb 2i bQM ûTQmb2 :�HH� �p�B2Mi `2MQM+û
¨ H2m`b #B2Mb 2i bǶûi�B2Mi 2K#`�[mûb �p2+ H2m`b }Hb a�HQMBmb 2i o2`�Mmb- p2`b
H2b ŗH2b /2 Gû`BMbX G2b 2M7�Mib 7m`2Mi +QM}ûb ¨ >QMQ`�imb- 2i H2b T�`2Mib b2
`2iB`ĕ`2Mi ¨ G2`mb bm` HǶ�+im2HH2 ŗH2 a�BMi2@J�`;m2`Bi2X 1m+?2`Bmb +QMb�+`�Bi
b� pB2 +QMi2KTH�iBp2 /�Mb mM2 H�`;2 K2bm`2 ¨ HǶ�+iBpBiû HBiiû`�B`2X AH �/`2bb2 ¨
>BH�B`2- 2M+Q`2 �p�Mi HǶûH2+iBQM /2 +2 /2`MB2` ¨ HǶûTBb+QT�i /Ƕ�`H2b- H2 .2 H�m/2
2`2KB- mM ûHQ;2 /2 H� pB2 bQHBi�B`2 /m KQBM2X *Ƕ2bi /�Mb mM2 ƾmp`2 /û/Bû2 ¨ bQM
T�`2Mi o�H2`B�Mmb [m2 i`�MbT�`�ŗi bQM û/m+�iBQM +H�bbB[m2X GǶ2TBbimH� T�`�2@
M2iB+� /2 +QMi2KTH� KmM/B 2i b�2+mH�`Bb T?BHQbQT?B� BMpBi2 bQM /2biBM�i�B`2
¨ b2 /ûi�+?2` /2b #B2Mb i2``2bi`2b 2i ¨ `ûTm/B2` H2b T?BHQbQT?2b TQm` b2 THQM@
;2` /�Mb HǶú+`Bim`2 b�BMi2X GǶ�`;mK2Mi�iBQM `B;Qm`2mb2 iûKQB;M2 /ǶmM2 bQHB/2
7Q`K�iBQM `?ûiQ`B[m2 2i /2 MQK#`2mb2b H2+im`2b- T�`KB H2b[m2HH2b };m`�B2Mi
MQi�KK2Mi JBMm+Bmb 62HBt- >BH�B`2 /2 SQBiB2`b 2i �K#`QBb2 /2 JBH�MX 1m@
+?2`Bmb +Q``2bTQM/�Bi û;�H2K2Mi �p2+ S�mHBM /2 LQH2- [mB- /�Mb mM2 H2ii`2 ¨
H�[m2HH2 BH DQBMi :�HH�- 7ûHB+Bi2 b2b +Q``2bTQM/�Mib TQm` H2m` +?QBt /2 pB2X
1Mi`2 9j8 2i 9jN- �m THmb i�`/ 2M 99R- 1m+?2`Bmb 2bi ûHm ûpā[m2 /2 GvQM 2i
[mBii2 H2 KQM�biĕ`2- T2mi@āi`2 2M +QKT�;MB2 /2 HǶ�ŗMû /2 b2b /2mt }HbX §
mM2 ûTQ[m2 Qɍ b2b }Hb ûi�B2Mi 2M+Q`2 /2 D2mM2b ;2Mb 2i �p�Mi H2m` ûHûp�iBQM ¨
HǶûTBb+QT�i - 1m+?2`Bmb /û/B2 ¨ +?�+mM mM HBp`2 /Ƕ2tû;ĕb2 , a�HQMBmb 2bi H2
/2biBM�i�B`2 /2b AMbi`m+iBQM2b - mM2 ƾmp`2 2M /2mt HBp`2b- [mB- bQmb 7Q`K2

E`ƴM
J�i?Bb2M LQm�BH?�i a+?2`HB2ĸ
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/2 [m2biBQMb@`ûTQMb2b- +QKK2Mi2 /2b T�bb�;2b /B{+BH2b /2 H� "B#H2 c o2`�Mmb
`2ÏQBi H2b 6Q`KmH�2 bTB`Bim�HBb BMi2HHB;2MiB�2 - mM2 BMi2`T`ûi�iBQM bTB`Bim2HH2
/2 KQib +Hûb #B#HB[m2b 2M /Bt HBp`2bX AH b2K#H2 [mǶ1m+?2`Bmb ûi�Bi /ûD¨ ûpā[m2
/2 GvQM HQ`b[mǶBH �+?ĕp2 H2b Qmp`�;2b /2biBMûb ¨ b2b 2M7�MibX *2b /2mt
HBp`2b �TT�`�Bbb2Mi �HQ`b bm++2bbBp2K2Mi /�Mb i`QBb H2ii`2b /2 `2K2`+B2K2Mi
�/`2bbû2b ¨ 1m+?�`Bmb T�` >BH�B`2 /Ƕ�`H2b - T�` H2 T`āi`2 _mbiB+mb 2i T�`
a�HpB2M /2 J�`b2BHH2 X

AH b2K#H2 [mǶ>BH�B`2 /Ƕ�`H2b �Bi ûiû H2 T`2KB2` /2biBM�i�B`2X *QKK2 H�
H2ii`2 /Ƕ1m+?2`Bmb �++QKT�;M�Mi HǶ2MpQB /2b HBp`2b � ûiû T2`/m2- H� `ûTQMb2
/Ƕ>BH�B`2 /QBi T2`K2ii`2 /2 `2+QMbi`mB`2 H� bBim�iBQM , 1m+?2`Bmb � 2MpQvû
/2b K�Mmb+`Bib ¨ >BH�B`2 2M HmB /2K�M/�Mi /2 `2biBim2` H2b +QTB2b �m THmb
pBi2 c >BH�B`2 `ûTQM/ T�` mM2 T`2KBĕ`2 H2ii`2- 2HH2 �mbbB T2`/m2- HmB �MMQMÏ�Mi
[mǶBH HmB `�TTQ`i2`�Bi H2b Qmp`�;2b 2M T2`bQMM2 UK2+mK `2H�im`mK T`�2+2/2M@
iB#mb HBii2`Bb BM/B+�bb2KV c /�Mb mM2 b2+QM/2- BH `2;`2ii2 /2 M2 T�b �pQB` Tm
i`�Mb+`B`2 H2b i2ti2b- +�` H2 TQ`i2m` UTm2`V- i`QT T`2bbû- M2 HmB 2M �p�Bi T�b
H�Bbbû H2 i2KTbX GǶ2MpQB �/`2bbû ¨ _mbiB+mb b2K#H2 û;�H2K2Mi �pQB` ûiû mM
T`āi , �T`ĕb �pQB` `�TB/2K2Mi i`�Mb+`Bi H2 mQHmK2M - H2 T`āi`2 `2biBim2 H2b
Qmp`�;2b +QKK2 BH HǶBM/B[m2 /�Mb b� H2ii`2 /2 `2K2`+B2K2Mi- [mB 7�Bi HǶûHQ;2
/2b i2ti2bX G2 iQM /2 H� H2ii`2 ¨ a�HpB2M 2bi [m2H[m2 T2m /Bzû`2Mi 2i M2
K2MiBQMM2 �m+mM2K2Mi H2 T`āi /2b HBp`2b Qm H� `2biBimiBQM `�TB/2 [mǶ�p�Bi
/2K�M/û2 HǶûK2ii2m` /�Mb H2b /2mt +�b T`û+û/2MibX a�HpB2M û+`Bi ,

S*"1 9
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Ŀ CǶ�B Hm H2b HBp`2b [m2 im KǶ�b 2MpQvûb , bivH2 /2Mb2 K�Bb /Q+@
i`BM2 `B+?2- H2+im`2 �Bbû2 K�Bb 2Mb2B;M2K2Mi +QKTH2iX AHb bQMi ¨
H� K2bm`2 /2 iQM 2bT`Bi 2i /2 i� TBûiûX �m `2bi2- D2 M2 bmBb MmHH2@
K2Mi bm`T`Bb [m2 im �B2b +QKTQbû mM Qmp`�;2 bB miBH2 2i bB #2�m
2M pm2- T`BM+BT�H2K2Mi- /2 HǶBMbi`m+iBQM /2 i2b b�BMib 2i #B2M?2m@
`2mt 2M7�MibX �T`ĕb �pQB` +QMbi`mBi 2M 2mt mM i2KTH2 ûKBM2Mi 2M
HǶ?QMM2m` /2 .B2m- im �b TQm` �BMbB /B`2 +Qm`QMMû H2 bQKK2i /2
+2i û/B}+2 T�` /2 MQmp2HH2b 2i b�p�Mi2b H2ÏQMbX aQm+B2mt /2 7�B`2
#`BHH2` i2b b�BMib 2M7�Mib T�` H2 b�pQB` 2i H� p2`im- im �p�Bb 7Q`@
Kû H2m`b �K2b T�` HǶ2Mb2B;M2K2Mi /2 H� KQ`�H2 2i K�BMi2M�Mi im
H2b 2K#2HHBb T�` mM2 BMbi`m+iBQM bTB`Bim2HH2X AH `2bi2 ¨ bQm?�Bi2`
[m2 H2 a2B;M2m` MQi`2 .B2m- ;`�+2 ¨ [mB +2b D2mM2b ;2Mb bQMi bB
/B;M2b /Ƕ�/KB`�iBQM- H2b `2M/2 b2K#H�#H2b ¨ i2b HBp`2b- +Ƕ2bi@¨@/B`2
[m2 +?�+mM TQbbĕ/2 /�Mb bQM +ƾm` iQmi2 H� /Q+i`BM2 b�+`û2 [m2
+QMiB2MM2Mi i2b HBp`2bX 1i TmBb[m2- T�` H� `ûT�`iBiBQM 2i H2 Dm;2@
K2Mi /BpBMb- BHb QMi /ûD¨ +QKK2M+û ¨ āi`2 �mbbB +?27b /2b ú;HBb2b-
7�bb2 H� #QMiû bB ;ûMû`2mb2 /2 .B2m [m2 H2m` b+B2M+2 T`Q}i2 �mt
ú;HBb2b 2i ¨ iQB@KāK2- 2i [m2 H2m` T`Q;`ĕb bB HQm�#H2 ?QMQ`2 �mi�Mi
+2HmB [mB H2b � 2M;2M/`ûb [m2 +2mt [mǶBHb QMi 2M;2M/`ûb T�` H2m`
2Mb2B;M2K2MiX Zm�Mi ¨ KQB- [m2 H� /BpBM2 KBbû`B+Q`/2 K2 /QMM2-
MQM T�b �m MQK#`2 /2 iQmb b2b #B2M7�Bib ¨ KQM û;�`/ K�Bb #B2M
THmiƬi �T`ĕb iQmb b2b #B2M7�Bib- /2 pQB` +2mt [mB 7m`2Mi D�/Bb K2b
/Bb+BTH2b- /2p2MB` �mDQm`/Ƕ?mB K2b T`Q72bb2m`bX �/B2m KQM K�ŗi`2
2i KQM /Qmt �KBX ŀ

G2 T`āi`2 a�HpB2M /2 J�`b2BHH2 2i 1m+?2`Bmb /2 GvQM b2 +QMM�Bbb�B2Mi
�m KQBMb /2TmBb H2b �MMû2b [mǶBHb �p�B2Mi T�bbû2b 2Mb2K#H2 bm` H2b ŗH2b /2
Gû`BMbX �T`ĕb H� KQ`i /Ƕ>QMQ`�imb 2i H� +QMbû+`�iBQM /Ƕ>BH�B`2 bm` H2 bBĕ;2

G�;�``B;m2
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/Ƕ�`H2b- a�HpB2M �p�Bi T`Bb 2M +?�`;2 H� 7Q`K�iBQM /m D2mM2 a�HQMBmb- HǶ�ŗMû /2b
}Hb /Ƕ1m+?2`BmbX a�HpB2M i`�Bi2 +2 /2`MB2` +QKK2 mM �KB U/QKBMmb 2i /mH+Bb
K2mbVX .Ƕ�;2 b2K#H�#H2- H2b /2mt ?QKK2b b2 bQMi T`Q#�#H2K2Mi `2M+QMi`ûb
2M [m�HBiû /2 +QMm2`bmb ¨ H2m` �``Bpû2 �m KQM�biĕ`2X *QKK2 1m+?2`Bmb- a�H@
pB2M pBp�Bi /�Mb H� +?�bi2iû �p2+ bQM ûTQmb2- [mB HǶ�p�Bi �++QKT�;Mû ¨ Gû`BMbX
G2m` #BQ;`�T?B2 2bi 2M+Q`2 +QKT�`�#H2 �m MBp2�m /2 HǶBMiû`āi /2 a�HpB2M TQm`
H� +mHim`2 HBiiû`�B`2X Ŀ AMbi`mBi /2 HBiiû`�im`2 ?mK�BM2 2i /BpBM2 ŀ - a�HpB2M
bǶ�/QMM�Bi �mbbB ¨ H� `û/�+iBQM /ǶQmp`�;2b i?ûQHQ;B[m2bX .�Mb b� H2ii`2 /2 `2@
K2`+B2K2Mi- a�HpB2M +QM}`K2 �pQB` Hm H2b HBp`2b UH2;B HB#`Qb [mQb i`�MbKBbBbiBV
2i BH 7�Bi HǶûHQ;2 /2 H� bTB`Bim�HBiû /2b Qmp`�;2b- [mB +Qm`QMM2Mi HǶû/m+�iBQM /2b
2M7�Mib /Ƕ1m+?2`BmbX G2b D2mM2b ;2Mb UDmm2M2bV QMi bȿ`2K2Mi #2�m+QmT �T@
T`Bb 2i- +QKK2 BHb bQMi /ûbQ`K�Bb Ŀ +?27b /2b ú;HBb2b ŀ UK�;Bbi`B 2++H2bB�`mKV-
+2ii2 b+B2M+2 T`Q}i2`� K�BMi2M�Mi ¨ /Ƕ�mi`2bX a�HpB2M- TH2BM /Ƕ�/KB`�iBQM 2M@
p2`b b2b �M+B2Mb ûHĕp2b- 2bi }2` [m2 Ŀ +2mt [mB ûi�B2Mi D�/Bb b2b /Bb+BTH2b
/2pB2MM2Mi ¨ T`ûb2Mi b2b T`Q72bb2m`b ŀ Umi [mB 7m2`mMi /Bb+BTmHB [mQM/�K
K2B- bBMi MmM+ [mQiB/B2 Q`�iQ`2b K2BVX G� `2H�iBQM 2Mi`2 a�HQMBmb 2i a�HpB2M
b2K#H2 �pQB` ûiû T�`iB+mHBĕ`2K2Mi ûi`QBi2X *2b /2`MB2`b 2Mi`2i2M�B2Mi mM2 +Q`@
`2bTQM/�M+2 /QMi H2b [m2H[m2b H2ii`2b +QMb2`pû2b iûKQB;M2Mi /ǶmM2 T`QtBKBiû
ûKQiBQMM2HH2 2i bTB`Bim2HH2X 1Mi`2 9jN 2i 98R- a�HQMBmb `2ÏQBi /2 a�HpB2M mM2
H2ii`2 �++QKT�;M�Mi HǶ2MpQB /m .2 ;m#2`M�iBQM2 .2B 2i BH 2bi H2 /û/B+�i�B`2
/m �/ a�HQMBmK 2TBb+QTmKX *QKK2 a�HpB2M M2 K2MiBQMM2 �m+mM2K2Mi
H� [m�HBiû /2 T`āi /2b HBp`2b [mǶBH � `û+2TiBQMMûb- QM 2bi K2bm`2 /2 TQbimH2`
[mǶ1m+?2`Bmb H2b HmB �p�Bi Qz2`ibX *2 +�/2�m bQmHB;M2 HǶ�z2+iBQM 2Mp2`b mM
�M+B2M +QKT�;MQM 2i +QMbiBim2 mM ?QKK�;2 T�`iB+mHB2` 2Mp2`b H2 K�ŗi`2 /2
b2b }Hb /QMi H� +�``Bĕ`2 2++HûbB�biB[m2 � /ûbQ`K�Bb /û#miû �p2+ bm++ĕbX

G� +QKKmMB+�iBQM 2Mi`2 a�HpB2M /2 J�`b2BHH2 2i 1m+?2`Bmb /2 GvQM iû@
KQB;M2 /2 H� `2H�iBQM �KB+�H2- T`2b[m2 7�KBHBĕ`2- [mB /2K2m`�Bi 2Mi`2 H2b �M@
+B2Mb 7`ĕ`2b /2 Gû`BMb �T`ĕb [mǶBHb �p�B2Mi iQm`Mû H2 /Qb ¨ H� pB2 KQM�+�H2X
u ûi�Bi �bbQ+Bû- T�`KB /Ƕ�mi`2b- >BH�B`2 /Ƕ�`H2b- [mB- ¨ HǶQ++�bBQM /2b 2MpQBb
/2 HBp`2b ûim/Bûb +B@/2bbmb- �p�Bi- b2K#H2@i@BH- 2M/Qbbû H2 `ƬH2 /2 +Q``2+i2m` 2i
�p�Bi ûiû +?�`;û T�` bQM �KB /2 H� `2H2+im`2 /m i2ti2 Ĝ +2 [mB 2tTHB[m2 H�
Mû+2bbBiû /2 `2biBim2` H2 K�Mmb+`Bi 2i HǶ2KT`2bb2K2Mi /m TQ`i2m`X G� H2ii`2 /2
a�HpB2M- bmBi2 ¨ H� `û+2TiBQM /m +�/2�m- 2i H� M�im`2 KāK2 /2b i`�Biûb û/m@
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+�iB7b- KQMi`2Mi H2 bQBM [m2 HǶQM �TTQ`i�Bi ¨ Gû`BMb ¨ H� 7Q`K�iBQM /2b D2mM2b
�+QHvi2bX *2ii2 û/m+�iBQM b2 7QM/�Bi 2M+Q`2 2M T�`iB2 bm` H2 Ŀ T`Q;`�KK2 ŀ
+H�bbB[m2 /QMi �p�B2Mi D�/Bb #ûMû}+Bû H2b T�`2Mib 2i H2b K�ŗi`2b /m`�Mi H2m`
pB2 /Ƕ�`BbiQ+`�iB[m2X GǶBKTQ`i�Mi2 �+iBpBiû HBiiû`�B`2 /2 a�HpB2M- /Ƕ>BH�B`2 Qm
2M+Q`2 /Ƕ1m+?2`Bmb iûKQB;M2 /2 H� +QMiBMmBiû /ǶmM B/û�H HBiiû`�B`2- ¨ T`ûb2Mi
H�`;2K2Mi 2KT`2BMi /2b pBbBQMb /Q+i`BM�H2b 2i KQM�biB[m2b i2HH2b [mǶQM H2b
+QM+2p�Bi ¨ Gû`BMb 2i [m2 H2b ûpā[m2b Hû`BMB2Mb MǶ?ûbBi�B2Mi T�b ¨ H2b /Bzmb2`
�m b2BM /m +H2`;û ;�mHQBbX G2b T`�iB[m2b /2 +QKKmMB+�iBQM bQMi 2M+Q`2 +2HH2b
/2b HBii2`�iB /m bBĕ+H2 T`û+û/2Mi , b�Hm2` 2i ?QMQ`2` b2b +Q``2bTQM/�Mib- 2i
/Bzmb2` H2m`b ƾmp`2b �HH�B2Mi �BMbB /2 T�B`X G2b �+iBpBiûb û`m/Bi2b /Ƕ1m+?2`Bmb
bQMi BHHmbi`û2b 2M+Q`2 T�` H2b b�p�Mi2b /BbTmi�iBQM2b [mǶBH �p�Bi HǶ?�#Bim/2 /ǶQ`@
;�MBb2` ¨ GvQM /m`�Mi bQM ûTBb+QT�iX �BMbB *H�m/B�Mmb J�K2`imb `�+QMi2 bQM
2Mb2B;M2K2Mi +?2x 1m+?2`Bmb- /QMi BH �/KB`2 H� b+B2M+2 2i HǶûHQ[m2M+2- �BMbB
[m2 H2b MQK#`2mt û+`BibX Zm2H[m2b /û+2MMB2b THmb i�`/- *H�m/B�Mmb J�@
K2`imb iB2M/`� ¨ bQM iQm` /2b bûKBM�B`2bX GǶmM /2 b2b �m/Bi2m`b b2`� aB/QBM2
�TQHHBM�B`2X

G� +QKKmMB+�iBQM ûTBbiQH�B`2 /2 H� ;ûMû`�iBQM bmBp�Mi2 2bi KB2mt b�B@
bBbb�#H2- +�` H2b H2ii`2b bQMi T�`p2Mm2b Dmb[mǶ¨ MQmb 2M THmb ;`�M/ MQK#`2X
GǶ�`BbiQ+`�iB2 ;�HHQ@`QK�BM2 /2 H� /2mtBĕK2 KQBiBû o bBĕ+H2 bǶBMiû`2bb�Bi /�Mb
mM2 H�`;2 K2bm`2 ¨ H� +mHim`2 HBiiû`�B`2- [mB �TT�`�ŗi +QKK2 HǶmM /2b i?ĕK2b
T`BM+BT�mt /2 b� +Q``2bTQM/�M+2X aB/QBM2 �TQHHBM�B`2 � iQmDQm`b ûiû +QMbB/û@
`û +QKK2 mM2 };m`2 +2Mi`�H2 /2 +2ii2 �`BbiQ+`�iB2 ;�mHQBb2 i�`/Bp2- 72`p2Mi
/û72Mb2m` /2 H� +mHim`2 `QK�BM2 7�+2 �m Ŀ /û+HBM ŀ- �KQ`+û MQi�KK2Mi �p2+
HǶBMbi�HH�iBQM /2b `Qv�mK2b Bbbmb /2b KB;`�iBQMbX 1M 2z2i- H2b H2ii`2b /2
aB/QBM2 �TQHHBM�B`2 �#QM/2Mi /2 /Bb+mbbBQMb HBiiû`�B`2b 2i /2 `û7û`2M+2b ¨ b2b
H2+im`2b +H�bbB[m2b T�ś2MM2b 2i +?`ûiB2MM2b- 2i `2H�i2Mi mM +2`i�BM MQK#`2
/Ƕû+?�M;2b /2 HBp`2b �p2+ b2b 7�KBHB2`b 2i b2b �KBbX aQHHBmb �TQHHBM�`Bb aB/Q@
MBmb UpX 9jy@�pX 9NyV �TT�`i2M�Bi ¨ mM2 7�KBHH2 bûM�iQ`B�H2 ;�mHQBb2 2i
�p�Bi `2Ïm mM2 û/m+�iBQM /B;M2 /2 bQM `�M; �mT`ĕb /Ƕ1mbĕ#2 ¨ GvQM 2i /2

J�i?Bb2M J`�ib+?2F 1B;H2`
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*H�m/B�Mmb J�K2`imbX aQM K�`B�;2 �p2+ S�TB�MBHH� HB2 aB/QBM2 ¨ H� TmBbb�Mi2
7�KBHH2 /2b �pBiBBX aQM #2�m@Tĕ`2 �pBimb 2bi T`Q+H�Kû 2KT2`2m` 2M 98e 2i
aB/QBM2 T`QMQM+2 mM T�Mû;v`B[m2 2M bQM ?QMM2m`X �T`ĕb H� KQ`i /Ƕ�pBimb-
H2b �`BbiQ+`�i2b ;�mHQBb `27mb2Mi mM i2KTb /2 `2+QMM�ŗi`2 J�DQ`�M +QKK2 bQM
bm++2bb2m`- K�Bb aB/QBM2 b2 bQmK2i �m MQmp2H 2KT2`2m`X 1M 9ed- BH 2bi �T@
T2Hû ¨ K2M2` mM2 �K#�bb�/2 +?2x �Mi?2KBmbX § _QK2- aB/QBM2 T`QMQM+2
mM T�Mû;v`B[m2 2M HǶ?QMM2m` /m MQmp2H HǶ2KT2`2m`- [mB H2 MQKK2 T`�272+imb
m`#BX �T`ĕb HǶ2t2`+B+2 /2 b� +?�`;2- aB/QBM2 `2iQm`M2 2M :�mH2- Qɍ BH 2bi
ûHm ûpā[m2 /2 *H2`KQMi 2M 9eNX G2b T`2KBĕ`2b �MMû2b /2 bQM ûTBb+QT�i bQMi
K�`[mû2b T�` H2b BM+m`bBQMb `ûTûiû2b /2b qBbB;Qi?b 2M �mp2`;M2 2i aB/QBM2 b2
/BbiBM;m2 /�Mb H� /û72Mb2 /2 b� +BiûX J�Bb *H2`KQMi 2bi }M�H2K2Mi `�ii�+?û2
�m `Qv�mK2 rBbB;Qi? 2i bQM ûpā[m2 2bi 2tBHû ¨ *�`+�bbQMM2X �p2+ HǶ�B/2 /m
+QMbBHB�`Bmb GûQ- aB/QBM2 2bi HB#û`û 2i QM HǶ�miQ`Bb2 ¨ `2Mi`2` ¨ *H2`KQMiX

§ +Ƭiû /2 b2b T�Mû;v`B[m2b- aB/QBM2 2bi HǶ�mi2m` /2 pBM;i@[m�i`2 TQĕK2bX
*2ii2 �+iBpBiû TQûiB[m2 b2K#H2 �pQB` ûiû HBKBiû2 ¨ H� Tû`BQ/2 /2 b� pB2 [mB T`û@
+û/�Bi HǶûTBb+QT�i 2i ûi�Bi BMiBK2K2Mi HBû2 ¨ H� +QKKmMB+�iBQM �p2+ b2b �KB+BX
G2b TQĕK2b 7�Bb�B2Mi MQi�KK2Mi Q{+2 /2 +�/2�mt , G�KT`B/Bmb- bm`MQKKû
P`T?û2 - SQMiBmb GûQMiBmb Qm 2M+Q`2 bQM �KB *QMb2MiBmb - �p2+ [mB
aB/QBM2 b2 HBp`�Bi ¨ /2b Ŀ DQmi2b HBiiû`�B`2b ŀ - bQMi H2b /2biBM�i�B`2b /2 +�@
/2�mt TQûiB[m2bX *Ƕ2bi ¨ HǶBMbiB;�iBQM /2 +2 KāK2 *QMb2MiBmb [mǶQMi ûiû KBb
2M +B`+mH�iBQM H2b HBp`2b A ¨ oAA /2 H� +Q``2bTQM/�M+2X *QMb2MiBmb �p�Bi
2M+Qm`�;û aB/QBM2 ¨ Ŀ Tm#HB2` ŀ H2 T`2KB2` HBp`2 2i BH 2M 2bi H2 /û/B+�i�B`2X
�+?2pûb 2Mi`2 9eN 2i 9dd- H2b b2Ti HBp`2b b2`QMi KBb 2M +B`+mH�iBQM bm++2bbB@
p2K2MiX o2`b 9d9@9d8- _m`B+Bmb- H2 7mim` ûpā[m2 /2 GBKQ;2b - Q#iB2Mi T�`
HǶBMi2`Kû/B�B`2 /2 bQM 7`ĕ`2 GûQMiBmb H2 i`QBbBĕK2 HBp`2 /2 H� +Q``2bTQM/�M+2X
aB/QBM2 2bi �HQ`b H2 /2biBM�i�B`2 /ǶmM2 H2ii`2 /�Mb H�[m2HH2 _m`B+Bmb bǶ2t+mb2
/Ƕ�pQB` 7�Bi +QTB2` HǶQmp`�;2 b�Mb HǶ�miQ`Bb�iBQM /2 +2 /2`MB2` ,
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Ŀ *�` H2 K�Mmb+`Bi [m2 pQmb KǶ�pB2x 7�Bi `û+mTû`2` �mT`ĕb /2
KQM 7`ĕ`2 GûQMiBmb- DǶ�pQm2 HǶ�pQB` i`�Mb+`BiX aB pQmb �TT`Qmp2x
+2i �+i2- �++Q`/2x@KǶ2M H2 Kû`Bi2- bB pQmb K2 HǶBKTmi2x +QKK2
mM2 7�mi2- �++Q`/2x@KǶ2M H2 T�`/QM- +�` KQM �p2m bǶ�++QKT�;M2
/2 `2;`2ibX 1M 2z2i- iQmi /Ƕ�#Q`/ K� pQHQMiû KǶ� TQmbbû ¨ H2 HB`2-
2MbmBi2 +Ƕ2bi HmB [mB KǶ� 2tiQ`[mû /2 b2 7�B`2 i`�Mb+`B`2X ŀ

1M 9dd- H2b b2Ti HBp`2b /2 H� +Q``2bTQM/�M+2 bQMi }M�H2K2Mi �bb2K#Hûb
2M mM `2+m2BHX aB/QBM2 +HƬi H2 HBp`2 oAA �p2+ mM2 H2ii`2 ¨ *QMb2MiBmb- [mB HQm2
HǶBMiû`āi /2 +2 /2`MB2` TQm` b2b ƾmp`2b 2i H2 `2K2`+B2 TQm` HǶ�B/2 [mǶBH HmB �p�Bi
�TTQ`iû2 ¨ H� `2H2+im`2X *2 `2+m2BH 2mi K�MB72bi2K2Mi mM bm++ĕb +QMbB/û@
`�#H2X G� KāK2 �MMû2- GmTmb - �M+B2M KQBM2 /2 Gû`BMb 2i ûpā[m2 /2 h`Qv2b
/2TmBb /Bt Hmbi`2b- �/`2bb2 mM2 H2ii`2 /2 `2T`Q+?2b UT2`/m2V ¨ aB/QBM2 , T�`
bQM BMi2`Kû/B�B`2- mM �mi`2 Ui`ĕb T`Q#�#H2K2Mi H2 +QK2b �`#Q;�bi2b V �p�Bi
Q#i2Mm H2 HB#2HHmb /2 H� +Q``2bTQM/�M+2- �HQ`b [m2 HmB@KāK2 MǶ�p�Bi T�b ûiû
T`Bb 2M +QMbB/û`�iBQMX aB/QBM2 `ûTQM/ �HQ`b /2 K�MBĕ`2 2K#�``�bbû2 2M 2t@
THB[m�Mi ¨ GQmT [mǶBH �p�Bi `2Ïm T`û+û/2KK2Mi i`QBb H2ii`2b- /QMi +2HH2 TH�+û2
2M iāi2 /m HBp`2 oA 2i [mǶBH ûi�Bi +Biû /�Mb THmbB2m`b �mi`2b KBbbBp2bX

G2 mB` BMHmbi`Bb S2i`QMBmb - [mB bǶ�/QMM�Bi û;�H2K2Mi �mt i`�p�mt HBiiû@
`�B`2b- TQbbû/�Bi �m KQBMb mM `2+m2BH /2b H2ii`2b /2 aB/QBM2- /QMi BH �TT`û+B�Bi
#2�m+QmT H� H2+im`2 Ub2KT2` ;`�M/B� HBii2`�b MQbi`�b T`�2KB� Tmi2bVX AH /2@
K�M/2 �HQ`b ¨ aB/QBM2 [m2H[m2b +QKTQbBiBQMb /2 b� THmK2X _û+2KK2Mi ûH2pû
�m bBĕ;2 ûTBb+QT�H- aB/QBM2 7�Bi �TTQ`i2` ¨ S2i`QMBmb /2b i�#H2ii2b UTm;BHH�`2bV
2M ;mBb2 /2 T2iBi +�/2�m UKmMmb+mHmKVX SHmb i�`/- S2i`QMBmb bQHHB+Bi2 H�
KBb2 2M +B`+mH�iBQM /ǶmM oAAA HBp`2- +QKK2 HǶ�ii2bi2 H� H2ii`2 /2 +2 /2`MB2` [mB

S*"1 9
1p2`b+?Q`

S*"1 9



kNd

};m`2 2M iāi2 /m/Bi HBp`2X S2i`QMBmb 2M �p�Bi �bbm`û H� +Q``2+iBQM +QKK2
HǶ�p�Bi 7�Bi �mT�`�p�Mi *QMb2MiBmbX G2 /2`MB2` HBp`2 /2 H� +Q``2bTQM/�M+2
2bi KBb 2M +B`+mH�iBQM ¨ HǶBMbiB;�iBQM /2 6B`KBMmb - mM �KB /Ƕ�TQHHBM�`Bb- H2
}Hb /2 aB/QBM2X 6B`KBMmb- [m2 aB/QBM2 �TT2HH2 �z2+im2mb2K2Mi Ŀ KQM }Hb ŀ-
�p�Bi /2K�M/û ¨ +2 [mǶmM As HBp`2 bQBi Ŀ Tm#HBû ŀ �}M /2 bmBp`2 H2 KQ/ĕH2
/2 SHBM2 H2 C2mM2X aB/QBM2 �++ĕ/2 ¨ +2ii2 `2[māi2 2i /û/B2 ¨ 6B`KBMmb H2
/2`MB2` HBp`2 /2 b� +Q``2bTQM/�M+2X

�p�Mi 9ej- HQ`b /ǶmM bûDQm` ¨ GvQM- aB/QBM2 b2 HB2 /Ƕ�KBiBû �p2+ *H�m/B�@
Mmb J�K2`imbX �p2+ /Ƕ�mi`2b �m/Bi2m`b- BH bmBi H2b 2Mb2B;M2K2Mib /2 +2HmB
[mB Ŀ bǶ�/QMM�Bi ¨ H� T?BHQbQT?B2 b�Mb K�M[m2` ¨ H� `2HB;BQM ŀ- 2i [mǶBH T2Mb2
āi`2 Ŀ H2 THmb BMi2HHB;2Mi /2b ?QKK2b /2 bQM i2KTb ŀX 1M 9eN@9dy- �p�Mi
HǶ�++2bbBQM ¨ HǶûTBb+QT�i- aB/QBM2 2bi H2 /2biBM�i�B`2 /m .2 bi�im �MBK�2 /2
*H�m/B�Mmb- mM2 ƾmp`2 [mB HmB 2bi /û/Bû2X J�Bb BH MǶ�++mb2 T�b BKKû/B�i2@
K2Mi `û+2TiBQM /2 HǶQmp`�;2 2i `2ÏQBi 2M 9dR mM2 H2ii`2 �Kĕ`2 /2 *H�m/B�Mmb
[mB HmB `2T`Q+?2 ,

Ŀ J�Bb 2M pû`Biû [m2 pQmb 7�bbB2x bQmp2Mi #ûMû}+B2` /2 pQb û+`Bib
/Ƕ�mi`2b T2`bQMM2b [mB M2 #`B;m2Mi MB M2 Kû`Bi2Mi +2ii2 7�p2m` THmb
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[m2 KQB@KāK2 T2mi@āi`2- +Ƕ2bi H¨ mM �+i2 [mB M2 T2mi āi`2 +QK@
KBb- D2 T2Mb2- b�Mb TQ`i2` �ii2BMi2 �mt HQBb /2 HǶ�KBiBû U�KB+BiB�2
H2;B#mbVX AH v � mM2 +?Qb2 2M+Q`2 bm` H�[m2HH2 DǶ�m`�B T2BM2 ¨ ;�`/2`
H2 bBH2M+2- +Ƕ2bi [m2 pQmb MǶ�p2x ¨ +2 DQm` ?QMQ`û /Ƕ�m+mM2 `ûTQMb2
+2b T2iBi2b HBp`2b UHB#2HHQbV [m2 pQmb M2 `27mb2x T�b +2T2M/�Mi /2
H�Bbb2` 2MMQ#HB` T�` mM2 /û/B+�+2 ¨ pQi`2 MQKX UXXXV �BMbB �m+mM
KQiB7 /ǶmM [m2H+QM[m2 2KTā+?2K2Mi M2 T2mi āi`2 BMpQ[mû- KāK2
7�mbb2K2Mi- TQm` DmbiB}2` [m2 KQB- pQi`2 �KB T2`bQMM2H 2i BMiBK2-
D2 `2+m2BHH2 �m+mM �p�Mi�;2 /2 KQM BMiBKBiû �p2+ pQmb- �HQ`b [m2
KāK2 H2b BM+QMMmb- 2M i`ĕb ;`�M/ MQK#`2- `2ÏQBp2Mi #2�m+QmT /2
pQmbX ŀ

G2b `2T`Q+?2b /2 *H�m/B�Mmb KQMi`2Mi H� 7QM+iBQM bQ+B�H2 BKTQ`i�Mi2 /2 H�
+QKKmMB+�iBQM ûTBbiQH�B`2X 1M M2 `ûTQM/�Mi T�b ¨ HǶ2MpQB /m HBp`2 /û/B+�+û-
aB/QBM2 �p�Bi bû`B2mb2K2Mi 2M7`2BMi H2b /2pQB`b /2 HǶ�KBiBû [mB H2 HB�Bi ¨ bQM
+Q``2bTQM/�MiX *H�m/B�Mmb b2 pQv�Bi +QKK2 mM �KB BMiBK2 /2 aB/QBM2 2i M2
+QKT`2M�Bi T�b TQm`[mQB +2HmB@+B �/`2bb�Bi /2b H2ii`2b ¨ /2b T2`bQMM2b [mB HmB
ûi�B2Mi BM+QMMm2b �HQ`b [m2 HmB@KāK2 M2 b2K#H�Bi Kû`Bi2` �m+mM2 MQmp2HH2X
*QMb+B2Mi /2 bQM BM�ii2MiBQM- aB/QBM2 HmB 7�Bi T�`i /2 b2b 2t+mb2b 2i `2K2`+B2
bQM /QKBM2 K�DQ` TQm` HmB �pQB` /û/Bû bQM ƾmp`2 ,

Ŀ 1M BMb+`Bp�Mi KQM MQK 2M iāi2 /2 +2 pQHmK2- pQmb KǶ�p2x T2`@
KBb /2 `2+m2BHHB` H2 /QM UKmMmbV H2 THmb T`û+B2mt , H� `2MQKKû2
/2 K� T2`bQMM2- [m2 H2b iBi`2b /2 K2b Qmp`�;2b ûi�B2Mi #B2M BM+�@
T�#H2b /ǶBHHmbi`2`- b2 T2`Tûim2`� ;`�+2 �mt pƬi`2bX ŀ

aB/QBM2 `û�{`K2 HǶBKTQ`i�M+2 /2 H� /û/B+�+2- [mB +QMi`B#m2`� ¨ +QMbi`mB`2
b� `2MQKKû2 7mim`2X *2HH2@+B /ûT2M/`� /�Mb mM2 KQBM/`2 K2bm`2 /2 bQM
ƾmp`2 T2`bQMM2HH2- K�Bb �p�Mi iQmi /2 HǶ�KBiBû �p2+ mM TQĕi2 /2 `2MQK +QKK2
*H�m/B�MmbX amBi mM HQM; ûHQ;2 /m .2 bi�im �MBK�2 /�Mb H2[m2H aB/QBM2
�/KB`2 H2 b�pQB` 2M+v+HQTû/B[m2- H2 bivH2 2i HǶûHQ[m2M+2 /2 *H�m/B�Mmb- [mǶBH
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+QKT�`2 ¨ iQmb H2b ;`�M/b û+`Bp�BMb /m T�bbû- T�ś2Mb 2i +?`ûiB2MbX .ĕb b� T�@
`miBQM 2M 9dy@9dR- H2 .2 bi�im �MBK�2 2mi mM `2i2MiBbb2K2Mi BKTQ`i�MiX �HQ`b
[mǶBH �p�Bi /ûD¨ 2m HǶQ++�bBQM /2 H2 HB`2- mM +2`i�BM LvKT?B/Bmb /2K�M/2
¨ aB/QBM2- �p2+ H� T`QK2bb2 /ǶmM2 `�TB/2 `2biBimiBQM- H2 T`āi /2 HǶQmp`�;2 /2
*H�m/B�MmbX .�Mb b� H2ii`2 �++QKT�;M�Mi HǶ2MpQB /m T�`+?2KBM UK2K#`�M�V-
aB/QBM2 HǶ2t?Q`i2 ¨ i2MB` bQM 2M;�;2K2MiX

_m`B+Bmb 2Mi`2 2M +QMi�+i �p2+ H2b �pBiB@�TQHHBM�`2b �m THmb i�`/ �m KQ@
K2Mi /2 bQM K�`B�;2 �p2+ >B#2`B�- H� }HH2 /m bûM�i2m` PKK�iBmb- HmB@KāK2
�TT�`2Miû ¨ HǶ2KT2`2m` �pBimbX aB/QBM2 +ûHĕ#`2 +2ii2 mMBQM T�` mM ûTB@
i?�H�K2X _m`B+Bmb 2Mi`2i2M�Bi /ûD¨ /2TmBb [m2H[m2 i2KTb mM2 +Q``2bTQM@
/�M+2 �p2+ HǶûpā[m2 /2 *H2`KQMi HQ`b[mǶBH +QKK2M+2 ¨ �bTB`2` p2`b 9de@dd ¨
H� +QMp2`bBQMX lM2 H2ii`2 /2 aB/QBM2 /2 +2ii2 ûTQ[m2 KQMi`2 [m2 _m`B+Bmb
bǶBMiû`2bb�Bi ¨ H� H2+im`2 /2b i2ti2b b�+`ûb ,
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Ŀ �T`ĕb KǶāi`2 �+[mBiiû 2Mp2`b pQmb /2 K2b /2pQB`b /2 TQHBi2bb2- D2
`2+QKK�M/2 ¨ pQi`2 #B2Mp2BHH�M+2 pQi`2 HB#`�B`2- �T`ĕb HǶ�pQB` KBb
¨ HǶûT`2mp2 b�Mb +QKTH�Bb�M+2 K�Bb �m +QMi`�B`2 �p2+ H� pQHQMiû
/2 H2 Dm;2`- 2i DǶ�B Tm bm{b�KK2Mi �TT`û+B2` 2M HmB �mbbB #B2M H�
HQv�miû /m +ƾm` [m2 H� `�TB/Biû [mǶBH K2i ¨ HǶQmp`�;2- T�` û;�`/
TQm` pQmb- [mB āi2b MQi`2 K�ŗi`2 +QKKmM- ¨ KQB +QKK2 ¨ HmBX
AH pQmb �TTQ`i2 /QM+ HmB@KāK2 mM2 +QTB2 /2 HǶ>2Ti�i2m[m2- û+`Bi2
T�` HmB �p2+ mM2 2ti`āK2 `�TB/Biû- �p2+ mM2 2ti`āK2 ûHû;�M+2-
K�Bb `2Hm2 2i `ûpBbû2 T�` KQBX AH pQmb �TTQ`i2 �mbbB H2 GBp`2 /2b
S`QT?ĕi2b [mǶBH � T�`+Qm`m 2MiBĕ`2K2Mi T2M/�Mi KQM �#b2M+2 2i
[mǶBH � Mû�MKQBMb- bQmb b� b2mH2 `2bTQMb�#BHBiû 2i /2 b� T`QT`2
K�BM- Tm`;û /2b BMi2`TQH�iBQMb- b�Mb [mǶmM2 b2+QM/2 H2+im`2 �Bi ûiû
7�Bi2 T�` +2HmB [mB �p�Bi T`QKBb bQM +QM+Qm`b , +Ƕ2bi bQM K�mp�Bb
ûi�i /2 b�Miû- D2 +`QBb- [mB HǶ� 2KTā+?û /2 i2MB` b� T`QK2bb2X AH
pQmb `2bi2 ¨ `û+QKT2Mb2` T�` mM2 K�`[m2 /2 7�p2m` �TT`QT`Bû2-
[m2 +2 bQBi /2b 2M+Qm`�;2K2Mib Qm /2b 2M;�;2K2Mib `û+BT`Q[m2b-
mM b2`pBi2m` [mB MQM b2mH2K2Mi bǶ2zQ`+2 �BMbB /2 pQmb TH�B`2- K�Bb
� Kû`Biû /2 pQmb TH�B`2X ŀ

am` H� /2K�M/2 /2 _m`B+Bmb- aB/QBM2 �p�Bi �++m2BHHB H2 HB#`�B`2 U#v#HBQTQ@
H� V /2 bQM �KB p2Mm i`�Mb+`B`2 HǶ>2Ti�i2m[m2 2i +QKT�`2` H2 K�Mmb+`Bi /m
GBp`2 /2b S`QT?ĕi2b ¨ HǶ2t2KTH�B`2 /2 bQM ?Ƭi2X aB/QBM2 HQm2 H2 i`�p�BH /2
HǶ2MpQvû [mB �p�Bi 2MiBĕ`2K2Mi +QTBû HǶ>2Ti�i2m[m2- mM K�Mmb+`Bi `ûpBbû T�`
aB/QBM2 HmB@KāK2X 1M bQM �#b2M+2- H2 #v#HBQTQH� �p�Bi �mbbB Tm`;û H2 GBp`2
/2b S`QT?ĕi2b /2 _m`B+Bmb /2b BMi2`TQH�iBQMb [mǶBH +QMi2M�BiX G� T2`bQMM2
+?�`;û2 /2 HǶ�B/2` UmM +QTBbi2 /2 aB/QBM2 \V- ûi�Bi K�H�/2 2i MǶ�p�Bi Tm H2
b2+QM/2` /�Mb bQM i`�p�BHX aB/QBM2 �MMQM+2 �HQ`b HǶ2MpQB /2b K�Mmb+`Bib T�`
HǶBMi2`Kû/B�B`2 /m b2`pBi2m` /QMi H2 i`�p�BH Kû`Bi2 /2b HQm�M;2b 2i mM2 `û+QK@
T2Mb2X § H� KāK2 ûTQ[m2- _m`B+Bmb +QKK�M/2 �mT`ĕb /2 L2TQiB�Mmb - mM
T`āi`2 [mǶBH +QMbB/ĕ`2 +QKK2 mM Ŀ Tĕ`2 TH2BM /2 #QMiû 2i mM K�ŗi`2 pB;BH�Mi ŀ-
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/2mt K�Mmb+`Bib , HǶmM- /QMi HǶ�mi2m` 2bi >BH�B`2 /2 SQBiB2`b- 2bi `2MpQvû /B@
`2+i2K2Mi �T`ĕb +QMbmHi�iBQM ¨ bQM T`QT`Bûi�B`2 c HǶ�mi`2 +Q/2t- [m2 _m`B+Bmb
+QMb2`p2 �p2+ H� T2`KBbbBQM /2 L2TQiB�Mmb- b2`� i`�Mb+`Bi �p�Mi /2 HmB āi`2
`2iQm`MûX S�`�HHĕH2K2Mi- _m`B+Bmb bǶûi�Bi �/`2bbû ¨ HǶûpā[m2 "�bbmHmb U/2
*�?Q`b \V TQm` /2K�M/2` /2b +QMb2BHb /2 H2+im`2X *2 /2`MB2` HmB T`āi2 �HQ`b
mM Qmp`�;2 [m2 _m`B+Bmb `2biBim2 T`QKTi2K2Mi 2M /2K�M/�Mi ¨ 2M Q#i2MB`
mM �mi`2X

�T`ĕb bQM ûHûp�iBQM ¨ HǶûTBb+QT�i- _m`B+Bmb 2Mi`2i2M�Bi /Bp2`b2b �KBiBûb
�p2+ /Ƕ�mi`2b �K�i2m`b /2 HBiiû`�im`2X u };m`�Bi MQi�KK2Mi h�m`2MiBmb -
mM H�ś+ /2 MQ#H2 M�Bbb�M+2- /QMi _m`B+Bmb `2/Qmi�Bi H2b +`BiB[m2b �ii`B#m�#H2b ¨
b� T`QT`2 `mbiB+Bi�b - mM iQTQb /Ƕ?mKBHBiû +QKK2 QM H2 i`Qmp2 7`û[m2KK2Mi
+?2x HǶûpā[m2 /2 GBKQ;2bX �mT`ĕb /2 h�m`2MiBmb- _m`B+Bmb �p�Bi +QKK�M/û
H2 .2 +BmBi�i2 /2B /Ƕ�m;mbiBM- +�` BH bQm?�Bi�Bi HB`2 +2ii2 ƾmp`2 TQm` bQM û/B@
}+�iBQM bTB`Bim2HH2X h�m`2MiBmb `ûTQM/ ¨ bQM Ŀ T�i`QM /�Mb H2 *?`Bbi ŀ 2M
H2 `2K2`+B�Mi TQm` H2b +QMb2BHb bTB`Bim2Hb /BbT2Mbûb /�Mb b� H2ii`2X 1M 7�Bb�Mi
HǶûHQ;2 /2 b� +mHim`2 2i /2 bQM ûHQ[m2M+2- BH +QKT�`2 H2b 2Mb2B;M2K2Mib /2
_m`B+Bmb �mt BMi2`T`ûi�iBQMb /2b 2tû;ĕi2b /m T�bbû- *vT`B2M- �m;mbiBM- >B@
H�B`2 2i �K#`QBb2X �mT`ĕb /2 _mbiB+mb- H2m` }HBmb +QKKmMBb - h�m`2MiBmb
�p�Bi `û+mTû`û G� +Biû /2 .B2m- mM QTmb+mH� /QMi BH MǶ�p�Bi Hm TQm` HǶBMbi�Mi

"�`/v a�Mi2HB�
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[m2 H2b iāi2b /2 +?�TBi`2b- 2i BH H2 i`�MbK2i ¨ _m`B+BmbX 1M 2t?Q`i�Mi bQM �KB
¨ T`2M/`2 ;�`/2 ¨ H� 7`�;BHBiû /m K�Mmb+`Bi- BH HǶ�miQ`Bb2 ¨ HB`2 2i ¨ 7�B`2 i`�Mb@
+`B`2 H2 HBp`2 2M T�Tv`mb U+?�`i�+2mb HB#2`V- bQmb +QM/BiBQM [mǶBH H2 HmB `2biBim2
�m THmb pBi2X

1M}M- /2mt �mi`2b 2MpQBb /2 HBp`2b [m2 aB/QBM2 �TQHHBM�B`2 �/`2bb2 ¨ /2mt
/2 +2b +Q``2bTQM/�Mib- KQMi`2Mi H2b BMiû`āib HBiiû`�B`2b KmHiBTH2b /2 HǶ�`Bb@
iQ+`�iB2 ;�mHQBb2 ¨ +2ii2 ûTQ[m2X § bQM �KB L�K�iBmb - [mB TQm`bmBp�Bi
mM2 +�``Bĕ`2 KBHBi�B`2 /�Mb H2 `Qv�mK2 rBbB;Qi?- aB/QBM2 7�Bi T�`p2MB` /2mt
HBp`2b ,

Ŀ C2 iǶ2MpQB2- +QKK2 im K2 HǶ�b /2K�M/û- H2b HB#`B HQ;BbiQ`B+B /2
o�``QM 2i H� *?`QMQ;`�T?B2 /Ƕ1mbĕ#2X Zm�M/ i2 b2`QMi T�`p2Mmb
+2b Qmp`�;2b bQmKBb �m i`�p�BH /2 H� HBK2- bB im /BbTQb2b U�m KQBMb
T�` iB`�;2 �m bQ`iV /2 [m2H[m2 HQBbB` bQmb H� i2Mi2- 2Mi`2 H2b KBb@
bBQMb /2 bm`p2BHH�M+2- im TQm``�b- �T`ĕb �pQB` M2iiQvû i2b �`K2b-
û+�`i2` �mbbB /2 i2b Hĕp`2b H� `QmBHH2 /m H�M;�;2X ŀ

AH MǶ2bi T�b +2`i�BM [m2 L�K�iBmb b2 bQBi 2z2+iBp2K2Mi i`Qmpû 2M +�K@
T�;M2 HQ`b[mǶBH `û+2TiBQMM2 +2b HBp`2bX aB/QBM2 �p�Bi HǶ?�#Bim/2 /2 i`�Bi2` �p2+
mM +2`i�BM ?mKQm` H2b �+iBpBiûb /2 bQM �KB- /QMi BH M2 T�`i�;2�Bi MB H2b /2@
pQB`b KBHBi�B`2b- MB +2`i�BMb HQBbB`b +QKK2 H� +?�bb2X Lû�MKQBMb- BHb �p�B2Mi
2M +QKKmM HǶBMiû`āi TQm` H� +mHim`2 HBiiû`�B`2- ¨ H�[m2HH2 L�K�KiBmb +QMb�@
+`�Bi bQM i2KTb HB#`2 UQiBmKVX G� *?`QMB[m2 /Ƕ1mbĕ#2 /2 *ûb�`û2- [mǶQM �
`2M+QMi`û /ûD¨ ¨ THmbB2m`b `2T`Bb2b- ûi�Bi H�`;2K2Mi /Bzmbû2 /�Mb H2 #�bbBM
Kû/Bi2``�Mû2MX S2mi@āi`2 H� +QMiBMm�iBQM /2 Cû`ƬK2 v �p�Bi@2HH2 ûiû DQBMi2X
*QMÏmb 2M de HBp`2b- H2b HB#`B HQ;BbiQ`B+B /2 o�``QM ûi�B2Mi +QMbiBimûb /Ƕ2bb�Bb
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/BbiBM+ib �#Q`/�Mi /2b [m2biBQMb 7QM/�K2Mi�H2b /2 H� pB2- 2i +QKT�`�#H2b �m
i`�Biû +B+û`QMB2M .2 b2M2+imi2X �mDQm`/Ƕ?mB- MQmb 2M �pQMb +QMb2`pû b2mH2@
K2Mi [m2H[m2b iBi`2b 2i 7`�;K2MibX SQm` }MB`- mM /2`MB2` 2MpQB /2 aB/QBM2 2bi
�/`2bbû �m mB` bT2+i�#BHBb GûQ ,

Ŀ C2 iǶ2MpQB2- +QKK2 im K2 HǶ�b /2K�M/û- H� oB2 /Ƕ�TQHHQMBQb
H2 Svi?�;Q`B+B2M- MQM T�b i2HH2 [m2 LB+QK�[m2 HǶ�M+B2M HǶ� `2@
T`Q/mBi2 2M T�`i�Mi /m K�Mmb+`Bi /2 S?BHQbi`�i2- K�Bb i2HH2 [m2
h�b+Bmb oB+iQ`B�Mmb HǶ� 7�Bi2 /Ƕ�T`ĕb +2HmB /2 LB+QK�[m2 c K�Bb-
/�Mb H� ?�i2 Qɍ DǶûi�Bb /2 i2 b�iBb7�B`2- K� i`�Mb+`BTiBQM +QM7mb2-
T`û+BTBiû2 2i ;`QbbBĕ`2 � `�TB/2K2Mi �#QmiB ¨ M2 /QMM2` /2 +2ii2
ƾmp`2 [mǶmM 2t2KTH�B`2 /ûbQ`/QMMûX 1i M2 p� T�b K2 `2T`Q+?2`
/Ƕ�pQB` KBb THmb /2 i2KTb [mǶBH MǶûi�Bi T`ûpm ¨ K2M2` ¨ #B2M KQM
i`�p�BHX ŀ

Lû 2M :�mH2- GûQ ûi�Bi H2 +QMbBHB�`Bmb /Ƕ1m`B+ 2i- b2HQM H2b T`QTQb /2
aB/QBM2- mM TQĕi2 /2 ;`�M/ i�H2Mi [mB û+`Bp�Bi /2 H� TQûbB2 ûTB[m2 U2TQbV 2i H2b
/Bb+Qm`b /m `QBX GûQ �p�Bi DQmû mM `ƬH2 BKTQ`i�Mi /�Mb H2b Mû;Q+B�iBQMb /2 T�Bt
2Mi`2 H2b qBbB;Qi?b 2i HǶ2KT2`2m` CmHBmb L2TQb 2M i`�/mBb�Mi MQi�KK2Mi H2b
T`QTQbBiBQMb /2 bQM bQmp2`�BM 2M H�iBMX :`�+2 ¨ bQM BM~m2M+2 �mT`ĕb /Ƕ1m`B+-
BH Q#iB2Mi [m2 aB/QBM2 TmBbb2 [mBii2` bQM 2tBH T`ĕb /2 GBmB� TQm` "Q`/2�mt
2i [mǶQM HǶ�miQ`Bb2 }M�H2K2Mi ¨ `2Mi`2` ¨ *H2`KQMiX am` H� /2K�M/2 /2 GûQ-
aB/QBM2 �p�Bi +QKK2M+û ¨ GBmB� ¨ i`�Mb+`B`2 H� oB2 /Ƕ�TQHHQMBmb /2 hv�M2 /2
S?BHQbi`�i2X �+?2pû2 ¨ "Q`/2�mt- H� +QTB2 [m2 aB/QBM2 Dm;2 Ŀ +QM7mb2- T`û+B@
TBiû2- ;`QbbBĕ`2 2i /ûbQ`/QMMû2 ŀ ¨ +�mb2 /2b BM+QKKQ/Biûb /2 bQM 2tBH- 2bi
i`�MbKBb2 ¨ GûQX a2HQM H2b T`QTQb /2 aB/QBM2- +2i 2MpQB +QMi`B#m2 ¨ +2 [m2 H2
K2BHH2m` �mi2m` /2 HǶûTQ[m2 /2 b2b �M+āi`2b �ii2B;M2 2M bQM bBĕ+H2 mM H2+i2m`
�TT`QT`BûX G� T`û+BbBQM +QM+2`M�Mi H� T`Qp2M�M+2 /m K�Mmb+`Bi /�Mb H�
T`2KBĕ`2 T?`�b2 Kû`Bi2 [m2 HǶQM bǶv �``āi2 mM BMbi�MiX aB/QBM2 T`ûi2M/ �pQB`
`2T`Q/mBi U2tb+`BTbBiV H2 i2ti2 /2 H� oB2 /Ƕ�TQHHQMBQb H2 Svi?�;Q`B+B2M MQM T�b
/B`2+i2K2Mi ¨ T�`iB` /2 H� +QTB2 [m2 LB+QK�[m2 �p�Bi `û�HBbû2 b2HQM H2 K�Mmb@
+`Bi /2 S?BHQbi`�i2- K�Bb ¨ T�`iB` /2 H� +QTB2 [m2 h�b+Bmb oB+iQ`B�Mmb �p�Bi
7�Bi2 /Ƕ�T`ĕb +2HH2 /2 LB+QK�[m2X *2 oB+iQ`B�Mmb b2K#H2 āi`2 H2 KāK2 +QTBbi2

GQv2M
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[m2 HǶQM �p�Bi `2M+QMi`û HQ`b /2 H� `2T`Q/m+iBQM /2 HǶ�# m`#2 +QM/Bi� /2 hBi2@
GBp2- mM2 +QTB2 +QKK�M/û2 T�` avKK�[m2X GǶBMi2`T`ûi�iBQM i`�/BiBQMM2HH2
p2mi [m2 LB+QK�[m2 6H�pB2M �Bi i`�/mBi HǶQ`B;BM�H ;`2+ /2 S?BHQbi`�i2 p2`b H2
H�iBM- mM2 i`�/m+iBQM [m2 oB+iQ`B�Mmb �m`�Bi 2MbmBi2 `ûpBbû2X G2 `ƬH2 /2 aB@
/QBM2 b2 b2`�Bi HBKBiû ¨ H� i`�Mb+`BTiBQM Qm ûp2Mim2HH2K2Mi ¨ H� `ûpBbBQM /2
H� i`�/m+iBQM 7�Bi2 T�` b2b T`û/û+2bb2m`bX 1M 2z2i- H2b i2`K2b 2tb+`B#Q 2i
i`�MbH�iQ bQMi +�T�#H2b /2 pû?B+mH2` H� bB;MB}+�iBQM /2 Ŀ i`�/m+iBQM ŀ /ǶmM2
H�M;m2 ¨ mM2 �mi`2 /2 KāK2 [m2 +2HH2 /2 Ŀ i`�Mb+`BTiBQM ŀX GQv2M �p�Bi
TQbimHû [m2 LB+QK�[m2 2i oB+iQ`B�Mmb �p�B2Mi bBKTH2K2Mi i`�Mb+`Bi H2 i2ti2
;`2+ /2 S?BHQbi`�i2 2i [m2 aB/QBM2 b2`�Bi ¨ HǶQ`B;BM2 /2 H� i`�/m+iBQM H�iBM2X
_û+2KK2Mi- *�K2`QM � /ûKQMi`û [m2 T2`bQMM2 MǶ�p�Bi 2z2+iBp2K2Mi i`�@
/mBi H� #BQ;`�T?B2 /2 S?BHQbi`�i2 /m ;`2+ �m H�iBM , LB+QK�[m2 TQbbû/�Bi mM2
+QTB2 [mǶBH �p�Bi bB;Mû2 /2 bQM MQK ¨ H� K�MBĕ`2 /2 bQM K�Mmb+`Bi /2 hBi2@
GBp2 c oB+iQ`B�Mmb � 2MbmBi2 +QTBû +2i 2t2KTH�B`2- T2mi@āi`2 TQm` mM �KB 2M
:�mH2 U+2 [mB 2tTHB[m2`�Bi ûp2Mim2HH2K2Mi +QKK2Mi H2 K�Mmb+`Bi 2bi �``Bpû
2Mi`2 H2b K�BMb /2 aB/QBM2V c ¨ bQM iQm`- aB/QBM2 i`�Mb+`Bi HmB@KāK2 U+�` BH
MǶ�p�Bi T�b /2 +QTBbi2 ¨ b� /BbTQbBiBQM /m`�Mi bQM 2tBHV H2 i2ti2 TQm` GûQX
1M }M /2 +QKTi2- BH MǶ� D�K�Bb 2tBbiû /2 pû`Bi�#H2 i`�/m+iBQM 5 *2i 2MpQB
KQMi`2 Mû�MKQBMb [m2 aB/QBM2 2i GûQ K�ŗi`Bb�B2Mi H2 ;`2+- T2mi@āi`2 [mǶBHb
�m`�B2Mi KāK2 ûiû +�T�#H2b /2 i`�/mB`2 H2 i2ti2 /2 S?BHQbi`�i2- K�Bb T2`bQMM2
MǶ2M �p�Bi ûT`Qmpû H� Mû+2bbBiûX

GǶB/û�H HBiiû`�B`2 2i H2 `�TTQ`i �m HBp`2 Q++mT2Mi mM2 TH�+2 BKTQ`i�Mi2
/�Mb H� +QKKmMB+�iBQM ûTBbiQH�B`2 /2 HǶ�`BbiQ+`�iB2 ;�HHQ@`QK�BM2 /m o bBĕ+H2X
GǶ2`m/BiBQ 2tB;2�Bi mM2 #QMM2 +QMM�Bbb�M+2 /2b i2ti2b +H�bbB[m2b- [m2 HǶQM K�@
MB72bi�Bi bQmb 7Q`K2 /2 `û7û`2M+2b 2i /2 +Bi�iBQMb /�Mb H2b H2ii`2b- K�Bb �mbbB
2M Qz`�Mi /2b HBp`2b /Ƕ�mi2m`b +H�bbB[m2b- +QKK2 iûKQBMb /2 HǶ�ii�+?2K2Mi ¨
H� +mHim`2 ;`û+Q@`QK�BM2X J�Bb H2b Qmp`�;2b +?`ûiB2Mb M2 K�M[m�B2Mi T�b ¨ H�
+mHim`2 HBiiû`�B`2 /2 +2b Ŀ ûpā[m2b@�`BbiQ+`�i2b ŀ- [mB ûim/B�B2Mi H2b i2ti2b b�@
+`ûb 2i H� i?ûQHQ;B2 T�i`BbiB[m2X GBiiû`�im`2 +H�bbB[m2 2i HBiiû`�im`2 +?`ûiB2MM2
M2 bǶ2t+Hm�B2Mi T�b- #B2M �m +QMi`�B`2 2HH2b 7Q`K�B2Mi mM 2Mb2K#H2 [mB �p�Bi
/ǶBKTQ`i�Mi2b 7QM+iBQMb /ǶBMiû;`�iBQM �m b2BM /2 HǶûHBi2 BMi2HH2+im2HH2 2M i�Mi

*�K2`QM JQKKb2M
*�K2`QM
GQv2M

*�K2`QM a�Mi2HB�
J`�ib+?2F
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[m2 Kû/B�b /2 `2T`ûb2Mi�iBQM 2i K�`[m2m` B/2MiBi�B`2 /m ;`QmT2X J�Bb H�
+QKKmMB+�iBQM �m bmD2i /2 HǶB/û�H HBiiû`�B`2 `QK�MQ@+?`ûiB2M �p�Bi �mbbB mM2
7QM+iBQM /2 /BbiBM+iBQM- THmb `�`2K2Mi �m b2BM KāK2 /m ;`QmT2- +QKK2 ¨
HǶûTQ[m2 /Ƕ�m;mbiBM 2i /2 Cû`ƬK2- K�Bb bm`iQmi ¨ /2biBM�iBQM /2 HǶ2tiû`B2m`
TQm` b2 /BbiBM;m2` /2 +2mt /QMi QM �p�Bi HǶBKT`2bbBQM [mǶBHb M2 T�`i�;2�B2Mi
MB H� KāK2 +mHim`2- MB H� KāK2 `2HB;BQMX

�m oA bBĕ+H2- H2 KQM/2 Q++B/2Mi�H �p�Bi +QMbB/û`�#H2K2Mi +?�M;û 2i H2b
+B`+QMbi�M+2b bQ+B�H2b- TQHBiB[m2b 2i `2HB;B2mb2b /2 HǶûTBb+QT�i /2 :`û;QB`2 H2
:`�M/ U8Ny@ey9V ûi�B2Mi 7QM/�K2Mi�H2K2Mi /Bzû`2Mi2b [m2 +2HH2b [mǶ�p�B2Mi
pû+m2b H2b ûpā[m2b ;�mHQBb �m o bBĕ+H2X Lû�MKQBMb- HǶ�#QM/�Mi2 +Q``2bTQM@
/�M+2 /2 HǶûpā[m2 Ĝ [mB 7Q`K2 �p2+ T`ĕb /2 3yy H2ii`2b /2 HQBM H� +QHH2+iBQM
H� THmb BKTQ`i�Mi2 [m2 MQmb �vQMb +QMb2`pû2 TQm` H2 oA bBĕ+H2 Ĝ BMpBi2 ¨ bǶv
BMiû`2bb2` 2i HǶQM 2bi 7`�TTû T�` H2b `2bb2K#H�M+2bX § HǶBK�;2 /2b ûTBbiQHB2`b
/2b bBĕ+H2b T`û+û/2Mib- :`û;QB`2 miBHBb�Bi H2b +�/2�mt /2 HBp`2b /�Mb b� +QK@
KmMB+�iBQM ûTBbiQH�B`2 , 2M i�Mi [mǶû+`Bp�BM- +2b 2MpQBb ûi�B2Mi mM KQv2M /2
/BzmbBQM /2 b2b MQK#`2mb2b +QKTQbBiBQMb T2`bQMM2HH2b c 2M i�Mi [mǶûpā[m2 2i
�`BbiQ+`�i2- BH 2Mi`2i2M�Bi b2b `2H�iBQMb T�` /2b +�/2�mt HBiiû`�B`2bX

hQmi /Ƕ�#Q`/- QM +QMbi�i2 [m2 :`û;QB`2 b2 T`ûQ++mT�Bi ;`�M/2K2Mi /2b
[m2biBQMb i?ûQHQ;B[m2b 2i bTB`Bim2HH2b [m2 b2b +Q``2bTQM/�Mib HmB �/`2bb�B2Mi 2i
`ûTQM/�Bi bQmp2Mi T�` HǶ2MpQB /ǶmM HBp`2X aǶBM[mBûi�Mi /2 H� [m2`2HH2 /2b h`QBb
*?�TBi`2b - H2 b2`mmb /2B a2+mM/BMmb �p�Bi bQHHB+Biû /2b +QMb2BHb /2 /B`2+iBQM
bTB`Bim2HH2 �mT`ĕb /2 HǶûpā[m2 /2 _QK2X :`û;QB`2 `ûTQM/ �HQ`b HQM;m2K2Mi
�mt T`ûQ++mT�iBQMb /2 +2 /2`MB2` 2i HmB 2MpQB2 /2b +�/2�mt K�iû`B2Hb TQm`
bQM [mQiB/B2M /2 `2+Hmb 2i /2mt HBp`2b /Ƕ?QKûHB2bX AH bǶ�;Bi bQBi /2b >QKû@

J`�ib+?2F
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HB2b bm` H2b úp�M;BH2b- �+?2pû2b p2`b 8NR@8Nj- bQBi /2b >QKûHB2b bm` úx2+?B2H-
�+?2pû2b 2M �miQKM2 8Nj- ƾmp`2b 2M /2mt HBp`2bX G2b >QKûHB2b bm` úx2+?B2H
+QMM�ŗi`QMi mM2 `ûpBbBQM p2`b eyR@eyk- T2mi@āi`2 ;`�+2 �m bQmiB2M 2i �mt +QK@
K2Mi�B`2b /2 a2+mM/BMmbX

S�` HǶBMi2`Kû/B�B`2 /2 o2M�MiBmb- HǶûpā[m2 /2 GmMB - :`û;QB`2 7�Bi T�`p2@
MB` H� _2;mH� T�biQ`�HBb �m T`āi`2 *QHmK#mbX o2M�MiBmb HmB@KāK2 2bi �TT2Hû
¨ T�iB2Mi2` , BH Q#iB2M/`� bQM 2t2KTH�B`2 T2`bQMM2H mHiû`B2m`2K2Mi- bȿ`2K2Mi
�T`ĕb HǶ�+?ĕp2K2Mi /2 H� i`�Mb+`BTiBQM 2i /2 H� +Q``2+iBQMX G� _2;mH� T�b@
iQ`�HBb � +QMMm mM2 BKTQ`i�Mi2 /BzmbBQMX lM �mi`2 2t2KTH�B`2 2bi �/`2bbû 2M
+�/2�m ¨ Gû�M/`2 /2 aûpBHH2X § *QMbi�MiBMQTH2- HǶûKBbb�B`2 `QK�BM /2 :`û@
;QB`2 ¨ H� +Qm` BKTû`B�H2- �M�iQH2- �p�Bi /QMMû H2 K�Mmb+`Bi ¨ HǶ2KT2`2m`-
[mB HǶ�p�Bi 7�Bi i`�Mb+`B`2X �M�i�b2 /Ƕ�MiBQ+?2 b2K#H2 KāK2 2M �pQB` 7�Bi mM2
i`�/m+iBQM 2M ;`2+ UBM ;`�2+� HBM;m� i`�MbimHBiV- +2 [mB /ûTHmi iQmi27QBb ¨ :`û@
;QB`2X § .vM�KBmb 2i ¨ bQM ûTQmb2 �m`2HB�M�- [mB bQm?�Bi�B2Mi K2M2`
2M :�mH2 mM2 pB2 +QMb�+`û2 ¨ .B2m- :`û;QB`2 T`QK2i HǶ2MpQB /ǶmM +Q/2t- [mB
+QKTHûi2`� H2b T`2KBĕ`2b BMbi`m+iBQMb bTB`Bim2HH2b [mǶBH H2m` �p�Bi /BbT2Mbû2b
/�Mb b� H2ii`2X G2b H�ś+b /2 ?�mi `�M; �TT�`�Bbb2Mi û;�H2K2Mi +QKK2 /2b
/2biBM�i�B`2b /2 HBp`2bX .�Mb mM2 H2ii`2 �/`2bbû2 ¨ "`mMB+?BH/2- H� `2BM2 /2b
6`�M+b- QM �TT`2M/ [m2 H2 T`āi`2 *�K/B/mb � ûiû +?�`;û /2 HmB `2K2ii`2 mM
+Q/2tX G2 T`û72i /m T`ûiQB`2 /Ƕ�7`B[m2- AMMQ+2Mi - �p�Bi /2K�M/û ¨ Q#@
i2MB` H2b JQ`�HB� BM AQ#X .�Mb b� H2ii`2 �++QKT�;M�Mi HǶ2MpQB- :`û;QB`2 2bi
~�iiû T�` HǶBMiû`āi [m2 H2 T`û72i K�MB72bi2 TQm` bQM ƾmp`2 2i HmB +QMb2BHH2 /2

SA*
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HB`2 H2b ƾmp`2b /2 bQM +QKT�i`BQi2 �m;mbiBMX GǶûpā[m2 2bTĕ`2 [m2 +2ii2
H2+im`2 HmB BM/B[m2`� H2 /`QBi +?2KBM HQ`b[mǶBH bǶQ++mT2`� /Ƕ�z�B`2b bû+mHBĕ`2bX

§ HǶBK�;2 /2 b2b Ŀ Tĕ`2b ŀ bTB`Bim2Hb- �m;mbiBM 2i Cû`ƬK2- /QMi BH �p�Bi ¨
/BbTQbBiBQM mM ;`�M/ MQK#`2 /Ƕƾmp`2b- :`û;QB`2 ûi�Bi 2M;�;û /�Mb /2b Hmii2b
/Q+i`BM�H2bX .�Mb H� [m2`2HH2 [mB HǶQTTQb�Bi ¨ C2�M /2 *QMbi�MiBMQTH2- bm` H2
/2biBM /2 /2mt T`āi`2b- �M�bi?�b2 2i C2�M- �++mbûb /Ƕ?û`ûbB2- :`û;QB`2 2bi
+QMi�+iû T�` H2 +QK2b L�`bĕbX *2 /2`MB2` HmB /2K�M/2 bQM QTBMBQM bm` mM
HBp`2 �ii�[m�Mi H2 T`āi`2 �M�bi?�b2X .Ƕ�T`ĕb :`û;QB`2- HǶƾmp`2 i`�MbKBb2 T�`
L�`bĕb +QHTQ`i2 /2b B/û2b ûK�M�Mi /m K�MB+?ûBbK2 2i b2K#H2 �pQB` ûiû- 2M
THmb /2 +2H�- �MMQiû2 T�` mM TûH�;B2MX L�`bĕb /ûbB`2 2M+Q`2 Q#i2MB` /2b
`2Mb2B;M2K2Mib ¨ T`QTQb /2b �+i2b /m bvMQ/2 /ǶúT?ĕb2X :`û;QB`2 HmB +QMb2BHH2
/2 T`û+QMBb2` H2b K�Mmb+`Bib THmb �M+B2Mb THmiƬi [m2 H2b `û+2Mib- 2i /2 T`û7û`2`
H2b p2`bBQMb `QK�BM2b �mt ;`2+[m2bX aB- HQ`b /2 b2b i`�p�mt- L�`bĕb i`Qmp2 mM
+Q/2t T2`iBM2Mi- [mǶBH MǶ?ûbBi2 T�b ¨ H2 HmB i`�MbK2ii`2 c :`û;QB`2 H2 `2Mp2``�
�m THmb pBi2X

G� T`�iB[m2 /2b Ŀ H2ii`2b /û/B+�iQB`2b ŀ 2bi û;�H2K2Mi #B2M �ii2biû2 /�Mb
H� +Q``2bTQM/�M+2 /2 :`û;QB`2X �BMbB- HǶûpā[m2 � /û/Bû H� _2;mH� T�biQ`�HBb
¨ C2�M /2 _�p2MM2 U:`2;X J�;X- 2TBbiX A- k9�V c H2b >QKûHB2b bm` H2b úp�M@
;BH2b ¨ a2+mM/mb /2 h�Q`KBM� U:`2;X J�;X- 2TBbiX Ao- Rd�V 2i HǶ1tTQbBiBQ BM
1x2+?B2H2K ¨ J�`BMB2M /2 _�p2MM2 U:`2;X J�;X- 2TBbiX sAA- Re�VX *Ƕ2bi ¨
HǶBMbiB;�iBQM /2 Gû�M/`2 /2 aûpBHH2 UpX 8j9@eyyV [m2 :`û;QB`2 �p�Bi +QKTQbû
H2b JQ`�HB� BM AQ# ,

SH`2 j
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Ŀ CǶ�B 2MpQvû ¨ oQi`2 6`�i2`MBiû- [mB KǶ2bi i`ĕb +?ĕ`2- H2b pQHmK2b
/QMi DǶ�B +B@/2bbQmb BMbû`û H� MQiB+2X J�Bb +2mt [mB QMi ûiû T`QMQM@
+ûb +QKK2 HǶ1tTQbBiBQM bm` H2 #B2M?2m`2mt AQ# (Qm JQ`�HB� BM AQ#)
2i /QMi pQmb û+`Bp2x [mǶBHb pQmb bQB2Mi 2MpQvûb- D2 H2b �p�Bb /Bib
/�Mb K2b ?QKûHB2b �p2+ /2b KQib 2i mM b2Mb KQBMb 7Q`ib- 2i D2 K2
bmBb 2zQ`+û /2 H2b i`�Mb7Q`K2` [m2H[m2 T2m ¨ H� 7�ÏQM /2b HBp`2b c
2i BHb bQMi 2M+Q`2 K�BMi2M�Mi 2M +Qm`b /2 i`�Mb+`BTiBQM T�` H2b
+QTBbi2bX 1i bB H� ?�i2 /m TQ`i2m` /2b T`ûb2Mi2b M2 KǶ�p�Bi T`2bbû-
DǶ�m`�Bb pQmHm pQmb H2b 7�B`2 `2K2ii`2 b�Mb [mǶBH v K�M[m2 `B2M c
/Ƕ�mi�Mi THmb [m2 +2i Qmp`�;2 HmB@KāK2- D2 HǶ�B û+`Bi TQm` oQi`2
_ûpû`2M+2 �}M [m2 +2HmB [m2 DǶ�BK2 THmb [m2 H2b �mi`2b pQB2 #B2M
[m2 D2 K2 bmBb /QMMû /2 H� T2BM2 /�Mb KQM i`�p�BHX ŀ

:`û;QB`2 �p�Bi 7�Bi H� +QMM�Bbb�M+2 /2 Gû�M/`2 ¨ *QMbi�MiBMQTH2- HQ`b@
[mǶBH ûi�Bi �TQ+`BbB�B`2 /2 SûH�;2 AA U8dN@8NyV ¨ H� +Qm` /2 HǶ2KT2`2m`- 2i H2b
/2mt ?QKK2b bǶûi�B2Mi HBûb /Ƕ�KBiBûX GQ`b /ǶmM T`2KB2` 2MpQB /2 HBp`2b �m /û@
#mi /2 bQM ûTBb+QT�i Up2`b 8Ny@8NRV- H2b JQ`�HB�- [m2 :`û;QB`2 �p�Bi �/�Tiûb
2M HBp`2 /2TmBb /2b T`û/B+�iBQMb Q`�H2b [mǶBH �p�Bi T`QMQM+û2b UT2` ?QK2HB�b
/Bt2`�K- mi+mK[m2 bim/mB BM HB#`Q`mK /m+imK T2`Kmi�`2V- ûi�B2Mi 2M+Q`2 2M
+Qm`b /2 i`�Mb+`BTiBQM +?2x H2b +QTBbi2b UHB#`�`BBbVX *2 MǶ2bi [mǶ2M 8N8 [m2
HǶûTŗi`2 /û/B+�iQB`2 �ii2BMi 2M}M Gû�M/`2X SQm`i�Mi HǶƾmp`2 MǶ2bi iQmDQm`b
T�b +QKTHĕi2X :`û;QB`2 �p�Bi T`āiû H2b +?�TBi`2b AAA 2i Ao Ui2`iB�2 2i [m�`i�2
T�`iBb +Q/B+2bV ¨ mM KQM�biĕ`2- 2i BH M2 T2mi /QM+ 7�B`2 T�`p2MB` ¨ Gû�M/`2
[mǶmM2 T�`iB2 /2 HǶQmp`�;2X AH v � �DQmiû iQmi27QBb mM K�Mmb+`Bi /2 H� _2;mH�
T�biQ`�HBb- mM2 ƾmp`2 [mǶBH �p�Bi +QKTQbû2 �m /û#mi /2 bQM ûTBb+QT�i U[m2K



jyN

BM 2TBb+QT�imb K2B 2tQ`/BQ b+`BTbBVX _2K�`[mQMb �m T�bb�;2 [m2 :`û;QB`2
MǶ?ûbBi2 T�b ¨ 2KT`mMi2` /�Mb H2 `2;Bbi`2 /2b iQTQB ûTBbiQH�B`2b i`�/BiBQMM2Hb
2M BMpQ[m�Mi H� /Bbi�M+2 [mB bûT�`�Bi H2b +Q``2bTQM/�Mib UHQM;Q i2``�`mK bT�@
iBQ /BbBmM+imK i2 mB/2`2 M2[m2QVX § H� }M /2 b� H2ii`2- BH bǶ2t+mb2 �mT`ĕb /2
bQM �KB TQm` b� +Qm`i2 H2ii`2 U2TBbiQH�2 K2�2 #`2mBi�bV- +�` H2b /2pQB`b /2 b�
+?�`;2 HǶ�++�T�`2MiX

lM �mi`2 ûpā[m2 �p2+ H2[m2H :`û;QB`2 2Mi`2iB2Mi mM2 `2H�iBQM BMiBK2 2bi
1mHQ;Bmb /Ƕ�H2t�M/`B2X *2 /2`MB2` �p�Bi /2K�M/û ¨ +2 [mǶQM HmB 7�bb2 T�`@
p2MB` H2b �+i2b /2b K�`iv`b `ûmMBb T�` 1mbĕ#2 /2 *ûb�`û2 /2TmBb HǶûTQ[m2
/2 *QMbi�MiBM U+mM+iQ`mK K�`iv`mK ;2bi�- [m�2 TB�2 K2KQ`B�2 *QMbi�MiBMB
i2KTQ`B#mb �# 1mb2#BQ *�2b�`B2Mb2 +QHH2+i� bmMiVX :`û;QB`2 MǶûi�Bi T�b �m
+Qm`�Mi /2 HǶ2tBbi2M+2 /ǶmM i2H Qmp`�;2 2i `2K2`+B2 pBp2K2Mi bQM �KB /2 HmB
Ŀ �TT`2M/`2 +2 [mǶBH M2 b�p�Bi T�b ŀ Ub�M+iBbbBK�2 /Q+i`BM�2 m2bi`�2 b+`BTiBb
2`m/Bimb +Q2TB b+B`2 [mQ/ M2b+B2#�KVX 6QmBHH�Mi �HQ`b H2b �`+?Bp2b /2 bQM û;HBb2
2i H2b #B#HBQi?ĕ[m2b /2 _QK2 UBM �`+?BmQ ?mBmb MQbi`�2 2++H2bB�2 m2H BM _QK�@
M�2 m`#Bb #B#HBQi?2+BbV- BH M2 `ûmbbBi T�b ¨ K2ii`2 H� K�BM bm` H2 HBp`2 `2+?2`+?ûX
AH MǶ� i`Qmpû [mǶmM +Q/2t UBM mMQ +Q/B+2V +QMi2Mi�Mi H2b MQKb /2b K�`iv`b
`ûT2`iQ`Bûb b2HQM H2b /�i2b /2 H2m` T�bbBQM UQKMBmK K�`iv`mK /BbiBM+iBb T2`
/B2b bBM;mHQb T�bbBQMB#mbVX a2mHb H2 MQK- H2 DQm` 2i H2 HB2m /m K�`iv`2 UMQK2M-
HQ+mb 2i /B2b T�bbBQMBbV bQMi BM/B[mûb b�Mb �mi`2b T`û+BbBQMbX :`û;QB`2 bmTTQb2
[mǶmM2 i2HH2 HBbi2 /2p�Bi /ûD¨ b2 i`Qmp2` 2Mi`2 H2b K�BMb /Ƕ1mHQ;Bmb Ub2/ ?�2+
?�#2`2 mQb #2�iBbbBKQb +`2/BKmbVX J�Bb HǶûpā[m2 T`QK2i [mǶBH M2 `2MQM+2`�
T�b ¨ b� `2+?2`+?2 2i bǶBH i`Qmp2 H2 K�Mmb+`Bi /Ƕ1mbĕ#2- BH HmB i`�MbK2ii`� /2
bmBi2 UbB TQim2`BMi BMm2MB`B- i`�MbKBiiBKmbVX
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*2b [m2H[m2b 2t2KTH2b bm{b2Mi ¨ +QM}`K2` H� +QMiBMmBiû /2 H� T`�iB[m2
/2b 2MpQBb /2 HBp`2b Dmb[mǶ¨ H� }M /m oA bBĕ+H2X .�Mb H2 +�/`2 /ǶmM2 +QK@
T�`�BbQM- :`û;QB`2 2bi mM +�b T�`iB+mHBĕ`2K2Mi T2`iBM2Mi- +�` BH `ûmMBi ¨ HmB
b2mH mM i`BTH2 ?û`Bi�;2 , /2 T�` bQM Q`B;BM2 7�KBHB�H2- BH 2bi �`BbiQ+`�i2 `QK�BM
2i � #ûMû}+Bû /ǶmM2 û/m+�iBQM +Q``2bTQM/�Mi ¨ bQM `�M; c TmBb- 2M +?�M;2�Mi
`�/B+�H2K2Mi /2 KQ/2 pB2- BH 2K#`�bb2 H2 KQM�+?BbK2 �b+ûiB[m2 /QMi BH /2@
pB2M/`� mM BKTQ`i�Mi `2T`ûb2Mi�Mi c /�Mb mM i`QBbBĕK2 i2KTb- �++û/�Mi �m
bBĕ;2 ûTBb+QT�H `QK�BM- HǶûpā[m2 �/KBMBbi`2 2i `2T`ûb2Mi2 bQM ú;HBb2X �HQ`b
[m2 bQM ƾmp`2 HBiiû`�B`2 2bi H�`;2K2Mi BM~m2M+û2 T�` bQM B/û�H KQM�biB[m2
2i T�` bQM `ƬH2 /2 /B`2+i2m` bTB`Bim2H- b� +QKKmMB+�iBQM ûTBbiQH�B`2 �TT�`�ŗi
+QKK2 +2HH2 /ǶmM �`BbiQ+`�i2 /2 HǶ�MiB[mBiû i�`/Bp2X

Ŀ *?`BbiB�M r`Bi2`b K�v ?�p2 #22M KQ`2 �MtBQmb 7Q` i?2B` #QQFb
iQ +B`+mH�i2 #2+�mb2 Q7 i?2 m`;2M+v Q7 i?2B` K2bb�;2- #mi i?2 T`�+@
iB+2 Bib2H7 r�b MQi?BM; M2r- Km+? H2bb �M BMMQp�iBQM Q7 +?`BbiB�M
+QKKmMBiB2bX ŀ

G� T`�iB[m2 +QMbBbi�Mi ¨ 2MpQv2` /2b HBp`2b bǶBMb+`Bi /�Mb mM2 HQM;m2 i`�@
/BiBQM +H�bbB[m2 2i T�ś2MM2- [mB M2 bǶQTTQb2 MmHH2K2Mi ¨ mM2 `û+mTû`�iBQM
+?`ûiB2MM2- T`Q#�#H2K2Mi /ûD¨ #B2M �p�Mi H2 Ao bBĕ+H2X *2+B bǶ2tTHB[m2 T�`
H2 7�Bi [m2 H2b ûHBi2b BMi2HH2+im2HH2b b2 /û}MBbb�B2Mi T�` mM B/û�H HBiiû`�B`2 2i
mM2 û/m+�iBQM i`�/BiBQMM2HH2 /QMi H2b 7QM/2K2Mib MǶ�HH�B2Mi ûpQHm2` [m2 T2m
¨ T2m �p2+ H� +?`BbiB�MBb�iBQM T`Q;`2bbBp2 /2 H� bQ+BûiûX .2 THmb- +QKK2 H2
T`2KB2` +?�TBi`2 � Tm H2 KQMi`2`- BH M2 7�mi ûpB/2KK2Mi T�b T2`/`2 /2 pm2
[m2 H2b 2MpQBb /2 HBp`2b ¨ HǶû+?2HH2 T2`bQMM2HH2 7Q`K�B2Mi H2 T`BM+BT�H KQv2M
/2 /BzmbBQM /ǶmM2 ƾmp`2 HBiiû`�B`2X aB mM �mi2m` bQm?�Bi�Bi �ii2BM/`2 mM Tm@
#HB+ THmb H�`;2- BH ûi�Bi 7Q`+ûK2Mi �K2Mû ¨ 2tTû/B2` b2b HBp`2bX lM +�/2�m /2
HBp`2 /2 H� T�`i /ǶmM û+`Bp�BM bǶBMb+`Bi- /�Mb H� THmT�`i /2b +�b- /�Mb H� /Qm#H2
pQHQMiû /2 /Bbi`B#m2` bQM ƾmp`2 2i /Ƕ2Mi`2i2MB` b2b `2H�iBQMbX *QKK2 H� `2@
+?2`+?2 bǶ2bi iQmDQm`b BMiû`2bbû2 /�p�Mi�;2 �m T?ûMQKĕM2 /2 HǶĿ û/BiBQM ŀ- H�
/BK2MbBQM +QKKmMB+�iBp2 /2b 2MpQBb /2 HBp`2b � bQmp2Mi ûiû Mû;HB;û2X SQm`@
i�Mi- +QKK2 H2b 2t2KTH2b /ûp2HQTTûb iQmi �m HQM; /m /2mtBĕK2 +?�TBi`2 QMi
Tm H2 KQMi`2`- H2 HBp`2 2bi mM Kû/B� [mB `2KTHBbb�Bi /ǶBKTQ`i�Mi2b 7QM+iBQMb
bQ+B�H2b /�Mb H2 +QMi2ti2 ûTBbiQH�B`2X G� `û+2TiBQM 2i H� TQbb2bbBQM /2 HBp`2b
+QMbiBim�B2Mi mM 7�+i2m` /ǶBMiû;`�iBQM ¨ HǶûHBi2 BMi2HH2+im2HH2 /ǶmM2 K�MBĕ`2

*�K2`QM
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;ûMû`�H2 Qm ¨ mM +2`+H2 /2 HBii2`�iB 2M T�`iB+mHB2`X G� pQHQMiû /Ƕ�TT�`i2MB` ¨
mM i2H ;`QmT2 b2 bmT2`TQb�Bi bQmp2Mi �p2+ /2b Q#D2+iB7b /2 M�im`2 TQHBiB[m2-
`2HB;B2mb2 2i bQ+B�H2- [mB /ûT�bb�B2Mi H2 +�/`2 /m i`�p�BH BMi2HH2+im2HX lM 2MpQB
/2 HBp`2 �p�Bi �mbbB mM2 7QM+iBQM /2 /BbiBM+iBQM �m b2BM /2 HǶûHBi2 BMi2HH2+im2HH2-
+�`- T�` mM2 T`Q/m+iBQM HBiiû`�B`2 T2`bQMM2HH2 2i HǶ2MpQB /2 +2HH2@+B- HǶûTBbiQ@
HB2` b2 /BbiBM;m�Bi �m b2BM /m ;`QmT2 /2b HBii2`�iBX lM 2MpQB /2 HBp`2 KQMi`�Bi
�mbbB H� +�T�+Biû /2 HǶ2tTû/Bi2m` ¨ T`Q+m`2` ¨ bQM +Q``2bTQM/�Mi mM2 ƾmp`2
`2+?2`+?û2 Qm mM K�Mmb+`Bi /2 [m�HBiûX *2+B �HH�Bi bQmp2Mi /2 T�B` �p2+ H�
TQbb2bbBQM /ǶmM2 #B#HBQi?ĕ[m2X AH 2bi p`�B- +QKK2 H2 bm;;ĕ`2 *�K2`QM-
[m2 H2b 2MpQBb /2 HBp`2b T�` H2b +?`ûiB2Mb- MQi�KK2Mi bB HǶQM Q#b2`p2 H2b +Q`@
`2bTQM/�M+2b /Ƕ�m;mbiBM 2i /2 Cû`ƬK2- bQMi #B2M THmb MQK#`2mt [m2 +2mt
[m2 HǶQM i`Qmp2 /�Mb H� +Q``2bTQM/�M+2 /m bûM�i2m` Ŀ T�ś2M ŀ avKK�[m2X
*2 +QMbi�i bǶ2tTHB[m2 T2mi@āi`2 bBKTH2K2Mi T�` HǶûi�i /2 +QMb2`p�iBQM /2 MQb
bQm`+2b 2i- bB HǶQM �p�Bi /Ƕ�mi`2b +Q``2bTQM/�M+2b /2 +2ii2 ûTQ[m2 ¨ /BbTQbB@
iBQM- mM2 iQmi2 �mi`2 BK�;2 TQm``�Bi b2 /2bbBM2`X AH 2bi û;�H2K2Mi TQbbB#H2 [m2
HǶ�`BbiQ+`�iB2 Ŀ T�ś2MM2 ŀ MǶ�Bi T�b `û2HH2K2Mi DQmû H2 `ƬH2 Ŀ HBiiû`�B`2 ŀ [m2
H� `2+?2`+?2 i`�/BiBQMM2HH2 HmB � �ii`B#mûX S2mi@āi`2 2bi@+2 #B2M HǶĿ m`;2M+2
/m K2bb�;2 ŀ [mB +QMi`B#m� ¨ HǶBKTQ`i�Mi2 /BzmbBQM /2b HBp`2b +?`ûiB2Mb ¨
HǶûTQ[m2 T�i`BbiB[m2X

J`�ib+?2F
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*2ii2 ûim/2 �p�Bi HǶ�K#BiBQM /2 T`ûb2Mi2` mM2 �TT`Q+?2 �Hi2`M�iBp2 /2 H�
[m2biBQM /m /QM /�Mb HǶ�MiB[mBiû i�`/Bp2X 1M+Q`2 bQmp2Mi T`Bb 2M +QMbB/û`�@
iBQM ¨ i`�p2`b /2b i?ûQ`B2b bQ+BQHQ;B[m2b ;HQ#�HBb�Mi2b- H2 /QM i�`/Q@�MiB[m2
Kû`Bi2 /Ƕāi`2 2t�KBMû /2 K�MBĕ`2 /Bzû`2M+Bû2 2i ¨ HǶû+?2HH2 KB+`Qb+QTB[m2
TQm` B/2MiB}2` THmb T`û+BbûK2Mi b2b BKTHB+�iBQMb bQ+B�H2b- TQHBiB[m2b- `2HB@
;B2mb2b 2i û+QMQKB[m2bX SQm`bmBp�Mi +2 #mi- BH � ûiû T`QTQbû /ǶBMi2`T`ûi2` H2
/QM 2M i`�p�BHH�Mi �p2+ mM2 /û}MBiBQM `2bi`2BMi2 UĿ H2 +�/2�m ŀV- 2M ûim/B�Mi
mM ;2M`2 HBiiû`�B`2 mMB[m2 UĿ H� +Q``2bTQM/�M+2 ŀV 2i miBHBb�Mi H� ;`BHH2 �M�Hv@
iB[m2 /2b b+B2M+2b /2 H� +QKKmMB+�iBQMX GǶB/2MiB}+�iBQM T`û+Bb2 /2b �+i2m`b
2i /2 H� M�im`2 /2b +�/2�mt � bQmp2Mi ûiû `2M/m2 TQbbB#H2 T�` mM2 H2+im`2
�ii2MiBp2 /2 H� bQm`+2 Ĝ mM2 ûi�T2 [mB T�`�ŗi bBKTH2 ¨ T`2KBĕ`2 pm2- K�Bb [mB
MǶ2bi T�b iQmDQm`b ûpB/2Mi2 HQ`b[mǶQM i`�p�BHH2 �p2+ /Ƕ�mi`2b ;2M`2b HBiiû`�B`2b
/�Mb H2b[m2Hb bQBi HǶûK2ii2m`- bQBi H2 /2biBM�i�B`2- bQBi HǶQ#D2i MǶ2bi T�b MQKKûX

GǶ�M�Hvb2 /2 H� Kû/B�HBiû /2 HǶQ#D2i 2MpQvû 2i /m K2bb�;2 i`�MbKBb T�` +2
/2`MB2`- � BM/mBi H2 +QMbi�i [m2 H2 +�/2�m /�Mb H� +Q``2bTQM/�M+2 i�`/Bp2 `2K@
THBbb�Bi iQmi /Ƕ�#Q`/ mM2 7QM+iBQM [m�bB bmT2`TQb�#H2 ¨ H� H2ii`2 2HH2@KāK2X
a2HQM H2 T`BM+BT2 Ŀ H2b T2iBib +�/2�mt 2Mi`2iB2MM2Mi HǶ�KBiBû ŀ- H2b ûTBbiQ@
HB2`b 7�Bb�B2Mi T�`p2MB` /2 T2iBi2b �ii2MiBQMb ¨ H2m`b +Q``2bTQM/�Mib TQm` H2b
?QMQ`2`- 2Mi`2` 2M +QMi�+i Qm +mHiBp2` H2m`b `2H�iBQMbX Zm2 H� H2ii`2 2i H2 +�@
/2�m �B2Mi `2H2pû i`ĕb H�`;2K2Mi /2 HǶ�KB+BiB�- ûi�Bi mM `ûbmHi�i T`ûpBbB#H2X
SHmb BMiû`2bb�Mi Ĝ 2i +2 [mB +QMbiBim2 T2mi@āi`2 H2 +�`�+iĕ`2 BMMQp�Mi /2 +2ii2
ûim/2 Ĝ 2bi H2 K2bb�;2 b2+QM/�B`2 pû?B+mHû T�` H2 +�/2�mX 1M 2z2i- +2 /2`@
MB2` i`�MbK2i /2b BM7Q`K�iBQMb bm` H� T2`bQMM2- bm` HǶBK�;2 /2 bQB 2i bm` H2b
KQiBp�iBQMb /2 HǶûK2ii2m` 2i `2KTHBi �BMbB /2b 7QM+iBQMb `2T`ûb2Mi�iBp2bX G�
K�MBĕ`2 /QMi HǶûK2ii2m` +QMÏQBi bQM BMi2`�+iBQM �p2+ H2 /2biBM�i�B`2 2i H2b �i@
i2Mi2b [mǶBH MQm``Bi bQMi bQmp2Mi B/2MiB}�#H2b /�Mb H� H2ii`2 [mB �++QKT�;M2 H2
+�/2�mX G� `ûTQMb2 /m /2biBM�i�B`2 UbQmp2Mi �mbbB H� `û�+iBQM /2 HǶûK2ii2m` ¨
H� `ûTQMb2 T2`/m2 /m /2biBM�i�B`2V � T2`KBb /2 K2bm`2` H� +QKT`û?2MbBQM /m
K2bb�;2 2i H� T2`7Q`K�M+2 +QKKmMB+�iBp2 /2 HǶQ#D2i 2M [m2biBQMX LQmb �pQMb
Tm pQB` [m2 +2b +�`�+iû`BbiB[m2b /2 H� bBim�iBQM /2 +QKKmMB+�iBQM /ûT2M/2Mi
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/ǶmM2 T�`i /m ;2M`2 HBiiû`�B`2 ûTBbiQH�B`2- /Ƕ�mi`2 T�`i [mǶ2HH2b bQMi 7Q`i2K2Mi
HBû2b �m bi�imi bQ+B�H 2i ¨ H� +QM+2TiBQM /2 pB2 /2b T`Qi�;QMBbi2bX 1M}M- BH �
ûiû TQbbB#H2 /ǶBMbû`2` +2b BMi2`�+iBQMb ¨ HǶû+?2HH2 T2`bQMM2HH2 /�Mb mM +QMi2ti2
bQ+B�H THmb H�`;2- /�Mb H2[m2H H2b +�/2�mt �p�B2Mi /2b 7QM+iBQMb /ǶBMiû;`�iBQM
2i /2 /BbiBM+iBQMX

G2b +�/2�mt `2H2p�Mi /m /QK�BM2 Ŀ bQ+BQ@TQHBiB[m2 ŀ Ĝ +QKK2 QM HǶ�p�Bi
7Q`KmHû �p2+ T`û+�miBQM 2M BMi`Q/m+iBQM Ĝ MǶQMi }M�H2K2Mi [m2 T2m /2 `�T@
TQ`i /B`2+i �p2+ H2b 7QM+iBQMb ;Qmp2`M2K2Mi�H2b 2i �/KBMBbi`�iBp2b [m2 `2K@
THBbb�Bi H2 K�;Bbi`�i 2M +?�`;2X 1M 2z2i- H2b +�/2�mt `2H2p�Mi /2 H� +QK@
KmMB+�iBQM bûM�iQ`B�H2 MǶ�p�B2Mi T�b /2 TQ`iû2 Ŀ TQHBiB[m2 ŀ �m b2Mb �+im2H
/m i2`K2- K�Bb /2b `ûT2`+mbbBQMb bQ+B�H2bX �BMbB- HǶ2MpQB 2i H� `û+2TiBQM /ǶmM
+�/2�m +QKKûKQ`�Mi HǶ2Mi`û2 2M +?�`;2 Qm H2b D2mt /ǶmM K�;Bbi`�i �p�B2Mi
mM2 p�H2m` ?QMQ`B}[m2 2i `2KTHBbb�B2Mi /ǶBKTQ`i�Mi2b 7QM+iBQMb /ǶBMiû;`�iBQMX
�BMbB- HǶûK2ii2m` +QKKmMB[m�Bi ¨ b2b T�B`b HǶQ#i2MiBQM /ǶmM2 +?�`;2 2i bQM
MQmp2�m bi�imi- HǶ�++ĕb �m bûM�i Qm 2M+Q`2 H� 7�p2m` /2 HǶ2KT2`2m`- [mB H2
/BbiBM;m�Bi T�`KB b2b T�B`b c H2 /2biBM�i�B`2 TQmp�Bi b2 b2MiB` ?QMQ`û 2i b2
+QMbB/û`2` +QKK2 �TT�`i2M�Mi �m `ûb2�m /m +�M/B/�i /QMi BH �p�Bi `2Ïm H2
+�/2�mX G� KBb2 2M T�`�HHĕH2 /2b 2MpQBb `2H2pûb /�Mb H2b H2ii`2b /m bûM�i2m`
avKK�[m2 2i /2 b2b +QMi2KTQ`�BMb �p2+ H2b �`i27�+ib [mB QMi ûiû i`�MbKBb /2@
TmBb HǶ�MiB[mBiû i�`/Bp2- KQMi`2 [m2 +2ii2 T`�iB[m2 /2 +QKKmMB+�iBQM MǶûi�Bi
T�b bTû+B}[m2 �mt avKK�+?BX �BMbB- HǶ�`BbiQ+`�iB2 bûM�iQ`B�H2 /2b Ao 2i o
bBĕ+H2b 7�Bb�Bi �TT2H ¨ /2b KQv2Mb /2 `2T`ûb2Mi�iBQM bm` H2 KQ/ĕH2 BKTû`B�H
[mB +QKKmMB[m�B2Mi H2 T`2biB;2 T2`bQMM2H 2i 7�KBHB�H- 2i bQmHB;M�B2Mi HǶ�TT�`@
i2M�M+2 �m ;`QmT2 /QKBM�MiX

G� K�D2m`2 T�`iB2 /2b +�/2�mt };m`�Mi /�Mb H2b +Q``2bTQM/�M+2b i�`/Q@
�MiB[m2b `2Hĕp2Mi /2 H� bT?ĕ`2 /2 HǶQiBmKX �mt Ao 2i o bBĕ+H2b- HǶ�`BbiQ+`�iB2
Q++B/2Mi�H2 b2 /û}MBbb�Bi iQmDQm`b T�` mM KQ/2 /2 pB2 BMiBK2K2Mi HBû ¨ H� TQb@
b2bbBQM /2 i2``2b 2i +2 `�TTQ`i ¨ H� T`QT`Bûiû b2 `ûT2`+mi�Bi bm` H� M�im`2 /2b
+�/2�mt Qz2`ib T�` H2b �`BbiQ+`�i2bX �BMbB- H2b +�/2�mt /2 MQm``Bim`2 QTmH2Mi2
pû?B+mH�B2Mi HǶB/û2 /m Hmt2 �HBK2Mi�B`2- [mB ûi�Bi iQmDQm`b mM +`Biĕ`2 /2 T`2b@
iB;2 BKTQ`i�Mi TQm` H2b T`QT`Bûi�B`2b i2``B2MbX GǶ�+iBpBiû T?vbB[m2 ¨ H� +�K@
T�;M2 ûpQ[mû2 T�` /2b +�/2�mt /2 T`Q/mBib Bbbmb /2 H� +?�bb2 2i /2 H� Tā+?2- 2i
H2b Q++mT�iBQMb BMi2HH2+im2HH2b- /QMi iûKQB;M�B2Mi H2b 2MpQBb /2 HBp`2b- +QMbiB@
im�B2Mi H2b 7QM/2K2Mib /2 HǶQiBmK i`�/BiBQMM2H 2i MǶ�p�B2Mi T�b T2`/m /2 H2m`
T2`iBM2M+2 /�Mb H� +QKKmMB+�iBQM /2b ;`�M/b T`QT`Bûi�B`2b i2``B2MbX ZmǶmM2
;`�M/2 T�`iB2 /2b +�/2�mt �TT�`�Bbb�Mi /�Mb H2b H2ii`2b iQm+?2Mi /ǶmM2 K�@
MBĕ`2 Qm /ǶmM2 �mi`2 �m /QK�BM2 /2 HǶQiBmK MǶ2bi T�b ûiQMM�Mi- +�` HǶ2Mi`2iB2M
KāK2 /ǶmM2 +Q``2bTQM/�M+2 ûi�Bi ;ûMû`�H2K2Mi +QMbB/û`û +QKK2 mM2 �+iBpB@
iû [m2 HǶQM 2t2`Ï�Bi T2M/�Mi bQM i2KTb HB#`2X G� M�im`2 /2 +2`i�BMb +�/2�mt
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b2K#H2 /QM+ bǶ2tTHB[m2` T�` H2 +QMi2ti2 /ǶQBbBp2iû /�Mb H2[m2H b2 i`Qmp�Bi
HǶûK2ii2m` HQ`b /2 H� `û/�+iBQM /2 H� H2ii`2X G2b +�/2�mt `2H2p�Mi /2 HǶQiBmK
`2pāi�B2Mi mM2 BKTQ`i�Mi2 7QM+iBQM /ǶBMiû;`�iBQM TQm` mM2 �`BbiQ+`�iB2 [mB
b2 /û}MBbb�Bi T�` mM KQ/2 /2 pB2 2i /2b T`ûQ++mT�iBQMb +QKKmM2bX Lû�M@
KQBMb- BH 2tBbi�Bi mM2 ;`�/�iBQM , �BMbB HǶQiBmK HBii2`�imK- H2 HQBbB` +QMb�+`û
�mt H2ii`2b- +QMbiBim�Bi HǶ�+iBpBiû H� THmb ?QMQ`�#H2 TQm` H2b ûTBbiQHB2`b- [mB
K�MB72bi�B2Mi �BMbB H2m` �ii�+?2K2Mi ¨ mM2 û/m+�iBQM 2i mM2 +mHim`2 +QK@
KmM2bX G2 i`�p�BH /Ƕû+`Bp�BM 2i HǶ2MpQB /2 T`Q/m+iBQMb HBiiû`�B`2b T2`bQMM2HH2b
�p�B2Mi /2b 7QM+iBQMb /2 /BbiBM+iBQM �m b2BM /m ;`QmT2 /2b HBii2`�iBX

.Ƕ�mi`2b Q#D2ib- [m2 HǶQM �m`�Bi Tm bǶ�ii2M/`2 ¨ i`Qmp2` bQmb 7Q`K2 /2
+�/2�mt- bQMi �#b2Mib Qm M2 DQm2Mi [mǶmM `ƬH2 i`ĕb KBMBK2 /�Mb H2b +Q``2b@
TQM/�M+2b �`BbiQ+`�iB[m2b i�`/Bp2bX �BMbB H2b #BDQmt- H2b ûHûK2Mib /2 T�`m`2b
2i H2b pāi2K2Mib bQKTim2mt M2 7QMi [m2 `�`2K2Mi Q{+2 /2 +�/2�mtX SQm`@
i�Mi- /Ƕ�mi`2b ;2M`2b HBiiû`�B`2b- �BMbB [m2 /2 MQK#`2mb2b /û+Qmp2`i2b �`+?ûQ@
HQ;B[m2b KQMi`2Mi [m2 H2b pāi2K2Mib 2i H2b #BDQmt +QMbiBim�B2Mi /2b K�`@
[m2m`b bQ+B�mt i`ĕb 7Q`ib /m`�Mi HǶ�MiB[mBiû i�`/Bp2X G� +`BiB[m2 +?`ûiB2MM2
/m Hmt2 p2biBK2Mi�B`2 /2b ûHBi2b p� û;�H2K2Mi /�Mb +2 b2MbX *2T2M/�Mi- ?Q`@
KBb [m2H[m2b `�`2b +�b- H2b pāi2K2Mib bQKTim2mt 2i H2b #BDQmt MǶ�TT�`�Bbb2Mi
T�b bQmb 7Q`K2 /2 +�/2�mt /�Mb H2b H2ii`2b i�`/Q@�MiB[m2bX *2 +QMbi�i 2bi
/Ƕ�mi�Mi THmb ûiQMM�Mi [m2 H2b `2T`ûb2Mi�Mib /2b +Qm`�Mib KQM�biB[m2b +?`û@
iB2Mb +?QBbBbb2Mi Dmbi2K2Mi H2 pāi2K2Mi bBKTH2 2i +?�bi2 +QKK2 mM Kû/B�
�Ti2 ¨ pû?B+mH2` H2m` K2bb�;2 /Ƕ�mbiû`BiûX *2ii2 T`�iB[m2 +?`ûiB2MM2 M2 b2
#�b2`�Bi@2HH2 T�b bm` mM KQ/ĕH2 i`�/BiBQMM2H T`û2tBbi�Mi \ Pm H2 pāi2K2Mi
�p�Bi@BH Ŀ /BbT�`m ŀ /2b +Q``2bTQM/�M+2b �`BbiQ+`�iB[m2b- +�` H2b ûTBbiQHB2`b-
+QMb+B2Mib /2 HǶmb�;2 +?`ûiB2M- pQmH�B2Mi �HQ`b ûpBi2` /2 +`û2` mM K�H2Mi2M@
/m 2M 2MpQv�Mi mM pāi2K2Mi \ Pm H2b pāi2K2Mib 2i H2 #BDQmt MǶûi�B2Mi@BHb
T�b �/�Tiûb �m K2bb�;2 [m2 HǶQM pQmH�Bi i`�MbK2ii`2 \ GǶûi�i /2b bQm`+2b M2
T2`K2i T�b /2 i`�M+?2` /û}MBiBp2K2Mi H� [m2biBQMX lM2 �mi`2 +�iû;Q`B2 /2
+�/2�mt [m2 HǶQM �m`�Bi Tm bǶBK�;BM2` ¨ i`Qmp2` 2bi +2HH2 /2b +�/2�mt Ŀ 2tQ@
iB[m2b ŀ- +QKK2 H2b Q#D2ib /Ƕ�`i- H2b TB2``2b 2i H2b Kûi�mt T`û+B2mt- Qm H2b
ûTB+2b Q`B2Mi�H2bX .2 i2Hb T`Q/mBib- /QMi QM b�Bi [mǶBHb QMi 2z2+iBp2K2Mi +B`@
+mHû /�Mb 2i �m@/2H¨ /m #�bbBM Kû/Bi2``�Mû2M - MǶ�TT�`�Bbb2Mi T�b /�Mb H2b
+Q``2bTQM/�M+2bX GǶ�#b2M+2 iQi�H2 /2 +2 ivT2 /2 +�/2�mt 2bi bB;MB}+�iBp2 2i
b2K#H2 #B2M `2H2p2` /ǶmM +?QBt pQHQMi�B`2X �BMbB- QM 2bi �K2Mû ¨ TQbimH2` [m2
H2b T`Q/mBib 2tQiB[m2b- +QKK2 H2b pāi2K2Mib 2i H2b #BDQmt- MǶûi�B2Mi T�b /2b

.`�mb+?F2
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Kû/B�b +�T�#H2b /2 `2T`ûb2Mi2` HǶ�`BbiQ+`�i2- [mB b2 /û}MBbb�Bi #B2M THmb T�`
H� `B+?2bb2 i2``B2MM2 2i H2b �+iBpBiûb [mB v ûi�B2Mi i`�/BiBQMM2HH2K2Mi HBû2b- [m2
T�` H2b `2H�iBQMb TQHBiB[m2b Qm H2b �+iBpBiûb +QKK2`+B�H2bX

G� HBiiû`�im`2 b+B2MiB}[m2 � bQmp2Mi i2M/�M+2 Ĝ +QKK2 D2 HǶ�B û;�H2K2Mi
7�Bi T�` 2M/`QBib �}M /2 bi`m+im`2` H� T`ûb2Mi�iBQM /2 +2ii2 `2+?2`+?2 Ĝ ¨
/Bzû`2M+B2` mM KQM/2 +?`ûiB2M 2i /ǶmM KQM/2 MQM +?`ûiB2MX aB HǶQM +QMbB/ĕ`2
H2 `ƬH2 /2b +�/2�mt /�Mb H� +QKKmMB+�iBQM ûTBbiQH�B`2- +2ii2 b+BbbBQM MǶ� T�b
/2 b2Mb 2i +�+?2 H2b `û2Hb 2MD2mt /2 HǶ�+i2 /ǶĿ Qz`B` ŀX 1M 2z2i- H2b `�BbQMb [mB
TQmbb�B2Mi H2b +?`ûiB2Mb ¨ 2Mi`2i2MB` mM2 +Q``2bTQM/�M+2 M2 p�`B�B2Mi ;mĕ`2
/2 +2HH2b /2 H2m`b +QMi2KTQ`�BMb MQM@+?`ûiB2MbX *2 7�Bi bǶ2tTHB[m2 T`BM+BT�@
H2K2Mi T�` H2b bi`m+im`2b /2 +QKKmMB+�iBQM /m KQM/2 �MiB[m2- /�Mb H2[m2H
H� H2ii`2 ûi�Bi H2 b2mH KQv2M /Ƕ2Mi`2i2MB` mM2 `2H�iBQM T2`bQMM2HH2 ¨ /Bbi�M+2-
K�Bb û;�H2K2Mi T�` H2 ;2M`2 HBiiû`�B`2 ûTBbiQH�B`2 HmB@KāK2- [mB ûi�Bi `û;B T�`
/2b +QMp2MiBQMb bi`B+i2b [m2 HǶûTBbiQHB2` +?`ûiB2M M2 TQmp�Bi T�b b2 T2`K2ii`2
/2 `ûBMi2`T`ûi2` ¨ b� ;mBb2X �BMbB- H2b 2MpQBb /2 +�/2�mt T`2MM2Mi mM2 TH�+2
+QKT�`�#H2 /�Mb H2b +Q``2bTQM/�M+2b /2 +?`ûiB2Mb 2i bǶ2tTHB[m2Mi û;�H2K2Mi
T�` H2b KQiB7b i`�/BiBQMM2Hb /2 HǶ�KB+BiB�X G2b bi`m+im`2b /2 +QKKmMB+�iBQM 2i
H� Mû+2bbBiû /Ƕ2Mi`2i2MB` b2b `2H�iBQMb 2M pm2 /Ƕāi`2 BMiû;`û /�Mb H2b `ûb2�mt
/2b ûHBi2b M2 bQMi T�b /B`2+i2K2Mi BM~m2M+û2 T�` HǶ�{`K�iBQM T`Q;`2bbBp2 /m
+?`BbiB�MBbK2X �bbBKBH�#H2b TQm` H2m` }M�HBiû- H2b +�/2�mt /2b ûTBbiQHB2`b +?`û@
iB2Mb T`ûb2Mi2Mi iQmi27QBb /2b +�`�+iû`BbiB[m2b [mB p�`B2Mi b2HQM H2 +QMi2ti2 2i
T`BM+BT�H2K2Mi b2HQM H2b +QMpB+iBQMb /2b �+i2m`bX

PM � Tm pQB` [m2 H2b /Bzû`2M+2b ûi�B2Mi KQBMb K�`[mû2b 2Mi`2 H2b T�ś2Mb
2i +2`i�BMb +?`ûiB2Mb [mB T�`i�;2�B2Mi mM2 Q`B;BM2 �`BbiQ+`�iB[m2- [mǶ2HH2b M2
HǶûi�B2Mi T�`KB H2b +?`ûiB2Mb- [mB �TT�`�Bbb2Mi +QKK2 mM ;`QmT2 i`ĕb ?ûiû`Q@
;ĕM2X *Ƕ2bi H2 KQ/2 /2 pB2 2i H� K�MBĕ`2 /2 +QM+2pQB` b� `2HB;BQbBiû [mB bQMi H2b
7�+i2m`b /û+BbB7b HQ`b[mǶBH bǶ�;Bi /2 +?QBbB` mM +�/2�mX �BMbB- H2b ?�#Bim/2b /2
pB2 �`BbiQ+`�iB[m2b 2i HǶû/m+�iBQM /ǶmM BM/BpB/m BM~m2M+2Mi /�p�Mi�;2 H2b T`�@
iB[m2b /2 +QKKmMB+�iBQMX *2ii2 ûim/2 � KQMi`û [m2 H2b ûpā[m2b@�`BbiQ+`�i2b
TmBb�B2Mi /2 H� KāK2 7�ÏQM [m2 H2b ûTBbiQHB2`b T�ś2Mb /�Mb H2b +�iû;Q`B2b /2b
+�/2�mt i`�/BiBQMM2Hb- T`BM+BT�H2K2Mi +2HH2b `2H2p�Mi /2 H� bT?ĕ`2 /2 HǶQiBmKX
G� i2Mi�iBp2 /2 i`�MbTQb2` H2 +�/2�m �HBK2Mi�B`2 ¨ HǶû+?2HH2 /2b p�H2m`b +?`û@
iB2MM2b KQMi`2 H� T2`iBM2M+2 [m2 `2T`ûb2Mi�Bi +2 Kû/B� �mt v2mt /ǶmM ûTBb@
iQHB2` /ǶQ`B;BM2 �`BbiQ+`�iB[m2 [mB bǶûi�Bi +QMp2`iB ¨ mM2 pB2 `2HB;B2mb2X �#�M@
/QMM�Mi b2b #B2Mb 2i bQM KQ/2 /2 pB2 Hmtm2mt- BH M2 T2mi +2T2M/�Mi b2 /û7�B`2
/2 b2b ?�#Bim/2b /�Mb H2b BMi2`�+iBQMb �p2+ b2b +QMi2KTQ`�BMbX

G2b KQ/�HBiûb /2 H� +QKKmMB+�iBQM 2i H� M�im`2 /2b Kû/B�b +?�M;2Mi `û2H@
H2K2Mi HQ`b[mǶQM T`2M/ 2M +QMbB/û`�iBQM H2b +Q``2bTQM/�M+2b /2b ûTBbiQHB2`b
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+?`ûiB2Mb /2 M�Bbb�M+2 THmb ?mK#H2 Qm bQm?�Bi�Mi i`�MbK2ii`2 mM K2bb�;2
`�/B+�H2K2Mi /Bzû`2Mi TQm` b2 /BbiBM;m2` iQmi T�`iB+mHBĕ`2K2Mi �m b2BM /m
;`QmT2 +?`ûiB2MX �BMbB- +2 bQMi H2b `2T`ûb2Mi�Mib /m KQmp2K2Mi KQM�+�H [mB-
�m iQm`M�Mi /m Ao @o bBĕ+H2- /ûp2HQTT2Mi /2b Kû/B�b 2M �/û[m�iBQM �p2+
H2m`b +QMpB+iBQMb UbQ+BQ@V`2HB;B2mb2bX 1M bǶQTTQb�Mi `�/B+�H2K2Mi �m Hmt2 /2b
ûHBi2b TQHBiB[m2b 2i }M�M+Bĕ`2b- H2b KQBM2b 2i H2b �b+ĕi2b T`ƬM2Mi mM KQ/2 /2
pB2 bBKTH2- +QMb�+`û ¨ .B2mX hQmi27QBb- +2b /2`MB2`b ûT`Qmp�B2Mi H� Mû+2bbBiû
/ǶQz`B` /2b Q#D2ib bm`iQmi HQ`b[mǶBHb +QKKmMB[m�B2Mi �p2+ H2b ûHBi2b �`BbiQ+`�@
iB[m2b BMiû`2bbû2b T�` H2 KQM�+?BbK2X SQm` ?QMQ`2` H2b +Q``2bTQM/�Mib /QMi
BHb 2bTû`�B2Mi H2 bQmiB2M- H2b �b+ĕi2b 2MpQv�B2Mi /2b pāi2K2Mib bvK#QHBb�Mi H2m`
KQ/2 /2 pB2- /2b MQm``Bim`2b bBKTH2b- 2i /2b HBp`2bX GǶB/û�H HBiiû`�B`2 b2K#H2
+QMbiBim2` H2 TQBMi /2 `�HHB2K2Mi /2 HǶ2Mb2K#H2 /2b ûTBbiQHB2`b /m +Q`Tmb- [mB
K�iû`B�HBb�B2Mi H2m` �TT�`i2M�M+2 ¨ HǶûHBi2 BMi2HH2+im2HH2 T�` /2b 2MpQBb /2
HBp`2bX hQmi27QBb- QM +QMbi�i2 [m2- bQmb H� THmK2 /2b û+`Bp�BMb +?`ûiB2Mb- HǶ�+@
iBpBiû HBiiû`�B`2 b2 /ûi�+?2 T`Q;`2bbBp2K2Mi /2 H� bT?ĕ`2 /2 HǶQiBmKX SQm` +2b
�mi2m`b- HǶû+`Bim`2 2i H� /BzmbBQM /2 H2m`b ƾmp`2b /2pB2Mi mM KQv2M /2 `2T`û@
b2Mi�iBQM 2bb2MiB2H 2i H2 HBp`2 �TT�`�ŗi +QKK2 H2 Kû/B� T�` HǶBMi2`Kû/B�B`2
/m[m2H BHb +QKKmMB[m�B2Mi �p2+ H2m`b +QMi2KTQ`�BMb 2i �p2+ H2 /BpBM- 2i H2
#B�Bb T�` H2[m2H BHb +QMbi`mBb�B2Mi H2m` `2MQKKû2X
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R
X X X X X X X X X X 3j

k _2+QMbiBimiBQM /m TH�i T`QTQbû2 T�` S�M+2iiB /�Mb �`2M�
U2/XV kyyR- TX ReN X X X X X X X X X X X X X X X X X X X X X X X X X 3e

j
#�Kb

.�pB/ X X X X X X X X X X X X X X X X X X X X X X X X X X X Red
9 #�Kb

.�pB/ X X X X X X X X X X X X Re3
8

#�Kb
.�pB/ X X X X X X X X X X X X X X X X X X X X X X X X ReN

e #�Kb
.�pB/ X X X X X X X X X X X X X X X X Rdy
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�K#`QBb2 /2 JBH�M- 1TBbimH�2 , 6�HH2`- PX 2i JX w2Hx2`- a�M+iB �K#`QbB
PT2`� 1TBbimH�`mK 2i 1TBbimH�`mK 2ti`� +QHH�iBQM2K i`�/Bi� U*a1G 3k-
pQHX R@jV- G2BTxB;- S`�;- qB2M- RNe3@RNNyX

�K#`QBb2 /2 JBH�M- PT2`� , a+?2MFH- EX- a�M+iB �K#`QbB PT2`� U*a1G jk-
pQHX R@kV- G2BTxB;- S`�;- qB2M- R3NeX

�K#`QBb2 /2 JBH�M- a�+`2K2Mib , "Qii2- "X- �K#`QBb2 /2 JBH�MX .2b a�@
+`2K2Mib- /2b Jvbiĕ`2bX 1tTHB+�iBQM /m avK#QH2 UaQm`+2b +?`ûiB2MM2b k8V-
S�`Bb- RNeR U`ûû/X kyydVX

�KKB2M J�`+2HHBM , 6QMi�BM2- CX 2i �HX- �KKB2M J�`+2HHBMX >BbiQB`2bX GBp`2b
A@sssA U*XlX6X bû`B2 H�iBM2 RNy- RNd- kjR- kdR- jjj- j89V- S�`Bb- RNe3@
RNNNX

�Mi?BKmb , _Qb2- oX- �Mi?BKBX .2 Q#b2`p�iBQM2 +B#Q`mKX 1TBbimH� �/ h?2m@
/2`B+mK _2;2K 6`�M+Q`mK Uh2m#M2`V- G2BTxB;- R3ddX

�TB+Bmb , �M/`ö- CX- �TB+BmbX GǶ�`i +mHBM�B`2 U*XlX6X bû`B2 H�iBM2 kRjV- S�`Bb-
RNd9 U`ûû/X kyRjVX

�TmHû2- �TQHQ;B2 , o�HH2ii2- SX- �TmHû2X �TQHQ;B2X 6HQ`B/2b U*XlX6X bû`B2
H�iBM2 ReV- S�`Bb- RNk9 U`ûû/X kyykVX

�TmHû2- Jûi�KQ`T?Qb2b , _Q#2`ibQM- .X aX 2i SX o�HH2ii2- �TmHû2X G2b
Jûi�KQ`T?Qb2bX GBp`2 A@sA U*XlX6X bû`B2 H�iBM2 Nd- NN- RRjV- S�`Bb- RN9y@
RN98 U`ûû/X kyykVX

�`�iQ` , J+EBMH�v- �X SX- �`�iQ`Bb bm#/B�+QMB /2 �+iB#mb �TQbiQHQ`mK
U*a1G dkV- qB2M- RN8RX

�`BbiQT?�M2 , *QmHQM- oX- CX A`B;QBM 2i >X p�M .�2H2- �`BbiQT?�M2X *Q@
Kû/B2bX hQK2 AAA , G2b PBb2�mt@GvbBbi`�i� U*XlX6X bû`B2 ;`2+[m2 9NV- S�@
`Bb- RN9y U`ûû/X kyykVX

�`BbiQi2 , GQmBb- SX 2i CX �m#QMM2i- �`BbiQi2X >BbiQB`2 /2b �MBK�mtX GBp`2b
A@s U*XlX6X bû`B2 ;`2+[m2 Re9- R3e- R3N- kyjV- S�`Bb- RNe9@RNdR U`ûû/X
kyykVX
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�i?�M�b2 /Ƕ�H2t�M/`B2 , "�`i2HBMF- :X- �i?�M�b2 /Ƕ�H2t�M/`B2X oB2 /Ƕ�M@
iQBM2 UaQm`+2b +?`ûiB2MM2b 9yyV- S�`Bb- RNN9 U`ûû/X kyRRVX

�m;mbiBM- *QM72bbBQM2b , EMƴHH- SX- a�M+iB �m`2HBB �m;mbiBMBX *QM72bbBQMmK
HB#`B sAAA U*a1G jjV- G2BTxB;- S`�;- qB2M- R3NeX

�m;mbiBM- *QMi`� GBii2`�b S2iBHB�MB , 6BM�2`i- :X 2i "X ZmBMQi- a�BMi �m@
;mbiBMX h`�Biûb �MiB@/QM�iBbi2b Ĝ pQHX AAA , *QMi`� GBii2`�b S2iBHB�MB GB#`B
h`2b U"B#HBQi?ĕ[m2 �m;mbiBMB2MM2 jyV- S�`Bb- RNedX

�m;mbiBM- .2 +BmBi�i2 /2B , >Q77K�MM- 1X- a�M+iB �m`2HBB �m;mbiBMBX .2
+BmBi�i2 /2B HB#`B ssAA U*a1G 9y- pQHX R@kV- G2BTxB;- S`�;- qB2M- R3NN@
RNyyX

�m;mbiBM- .QM�iBbi2b , S2ib+?2MB;- JX- a�M+iB �m`2HBB �m;mbiBMBX a+`BTi�
+QMi`� .QM�iBbi�b S�`b AA U*a1G 8kV- G2BTxB;- S`�;- qB2M- RNyNX

�m;mbiBM- 1TBbimH�2 U*a1G j9- 99- 8dV , :QH/#�+?2`- �X- a�M+iB �m`2HBB
�m;mbiBMB PT2`�X 1TBbimH�2 U*a1G j9- 99- 8dV- G2BTxB;- S`�;- qB2M- R3N8@
RNkjX

�m;mbiBM- 1TBbimH�2 U*a1G 33V , .BpD�F- CX- �m;mbiBMmbX 1TBbimH�2 2t /mQ#mb
+Q/B+B#mb MmT2` BM Hm+2K T`QH�i�2 U*a1G 33V- qB2M- RN3RX

�m;mbiBM- G2ii`2b U"�ti2`V , "�ti2`- CX >X- aiX �m;mbiBM2X a2H2+i2/ G2ii2`b
UGQ2# *H�bbB+�H GB#`�`vV- GQM/QM- RN8jX

�m;mbiBM- G2ii`2b U.BpD�FV , .BpD�F- CX- a�BMi �m;mbiBMX G2ii`2b R@kNX h`�@
/m+iBQMb 2i +QKK2Mi�B`2b T�` /Bp2`b �mi2m`b U"B#HBQi?ĕ[m2 �m;mbiBMB2MM2
9e"V- S�`Bb- RN3dX

�m;mbiBM- G2ii`2b UG�M+2HV , G�M+2H- aX 2i �HX- a�BMi �m;mbiBMX G2ii`2b R@jy
U"B#HBQi?ĕ[m2 �m;mbiBMB2MM2 9y�V- S�`Bb- kyRRX

�m;mbiBM- J�MB+?û2Mb , "�m2`- CX "X- �m;mbiBMmbX .2 KQ`B#mb 2++H2bB�2 +�@
i?QHB+�2 2i /2 KQ`B#mb J�MB+?�2Q`mK U*a1G NyV- qB2M- RNNkX

�m;mbiBM- PT2`� U*a1G k8V , wv+?�- CX- a�M+iB �m`2HBB �m;mbiBMBX PT2`�
U*a1G k8- pQHX R@kV- G2BTxB;- S`�;- qB2M- R3N9@R3N8X

�m;mbiBM- PT2`� U*a1G k3V , ě - a�M+iB �m`2HBB �m;mbiBMBX PT2`� U*a1G k3-
pQHX R@kV- G2BTxB;- S`�;- qB2M- R3N9@R3N8X

�m;mbiBM- PT2`� U*a1G 9RV , ě - a�M+iB �m`2HBB �m;mbiBMBX PT2`� U*a1G 9RV-
G2BTxB;- S`�;- qB2M- RNyyX

�m;mbiBM- PT2`� U*a1G 9kV , wv+?�- CX 2i EX 6X l`#�- a�M+iB �m`2HBB �m@
;mbiBMBX PT2`� U*a1G 9kV- G2BTxB;- S`�;- qB2M- RNykX

�m;mbiBM- PT2`� U*a1G eyV , ě - a�M+iB �m`2HBB �m;mbiBMBX PT2`� U*a1G eyV-
G2BTxB;- S`�;- qB2M- RNRj@RNR9X

�m;mbiBM- PT2`� U*a1G ejV , EMƴHH- SX- a�M+iB �m`2HBB �m;mbiBMBX *QMi`�
�+�/2KB+Qb HB#`B i`2bX .2 #2�i� mBi� HB#2` mMmbX .2 Q`/BM2 HB#`B /mQ U*a1G
ejV- G2BTxB;- S`�;- qB2M- RNkkX

�m;mbiBM- _2i`�+i�iBQM2b , ě - a�M+iB �m`2HBB �m;mbiBMB PT2`�X _2i`�+i�iBQ@
MmK HB#`B /mQ U*a1G jeV- qB2M- RNykX
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�m;mbiBM@Cû`ƬK2 U6`vV , 6`v- *X- G2ii`2b +`QBbû2b /2 Cû`ƬK2 2i �m;mbiBM-
i`�/mBi2b- T`ûb2Miû2b 2i �MMQiû2b U*QHH2+iBQM 6`�;K2MibV- S�`Bb- kyRyX

�m;mbiBM@Cû`ƬK2 U6Ƚ`biV , 6Ƚ`bi- �X- �m;mbiBMmb@>B2`QMvKmb "`B27r2+?b2H
U6QMi2b *?`BbiB�MB 9RV- hm`M?Qmi- kyykX

�mbQM2 U:`22MV , :`22M- _X SX >X- h?2 qQ`Fb Q7 �mbQMBmb- Pt7Q`/- RNNRX
�mbQM2 USQKB2`V , SQKB2`- *X- �mbQM2 ƾmp`2b +QKTHĕi2b UaQm`+2b /2 HǶ?Bb@

iQB`2 �MiB[m2V- S�`Bb- kyyeX
�mbQM2@S�mHBM /2 LQH2 , �K?2`/i- .X- �mbQM2 2i S�mHBM /2 LQH2 , +Q``2b@

TQM/�M+2X AMi`Q/m+iBQM- i2ti2 H�iBM- i`�/m+iBQM 2i MQi2b- "2`M- kyy9X
�pBi /2 oB2MM2- G2ii`2b , a?�Mx2`- .X 2i AX qQQ/- �pBimb Q7 oB2MM2X G2ii2`b

�M/ b2H2+i2/ S`Qb2- GBp2`TQQH- kyykX
�pBi /2 oB2MM2- PT2`� , S2BT2`- _X- �H+BKB 1+/B+BB �pBiB oB2MM2MbBb 2TBb+QTB

PT2`� [m�2 bmT2`bmMi UJ:> �m+iQ`2b �MiB[mBbbBKB e- kV- "2`HBM- R33jX
"�bBH2 /2 *ûb�`û2 , *Qm`iQMM2- uX- "�bBH2 /2 *ûb�`û2X *Q``2bTQM/�M+2 A@

***GsoA U*XlX6X bû`B2 ;`2+[m2 Rjk- R93- R9NV- S�`Bb- RN8d@RNeRX
*�2HBmb �m`2HB�Mmb , "2Mx- :X 2i AX S�T2- *�2HBmb �m`2HB�MmbX �Fmi2 E`�M@

F?2Bi2M A@AAAX *?`QMBb+?2 E`�MF?2Bi2M A@o U*Q`Tmb K2/B+Q`mK H�iBMmK
oA- RV- "2`HBM- RNNyX

*�bbBQ/Q`2- AMbiBimiBQMb , "Ƚ`b;2Mb- qX- *�bbBQ/Q`X AMbiBimiBQM2b /BpBM�`mK
2i b�2+mH�`BmK HBii2`�`mKX 1BM7Ƀ?`mM; BM /B2 ;2BbiHB+?2M mM/ r2HiHB+?2M
qBbb2Mb+?�7i2M U6QMi2b *?`BbiB�MB- k bû`B2- jN- pQHX R@kV- 6`2B#m`; BX "`X-
kyyjX

*�bbBQ/Q`2- o�`B�2 , JQKKb2M- hX- *�bbBQ/Q`B b2M�iQ`Bb o�`B�2 �++2/mMi
1TBbimH�2 h?2Q/2`B+B�M�2 p�`B�2 UJ:> �m+iQ`2b �MiB[mBbbBKB RkV- "2`HBM-
R3N9X

*?`QMB+� KBMQ`� , ě - *?`QMB+� KBMQ`�X a�2+X Ao@oAA UJ:> �m+iQ`2b �M@
iB[mBbbBKB N- RR- RjV- "2`HBM- R3Nk@R3N3X

*?`QMB[m2b Kû`QpBM;B2MM2b , E`mb+?- "X- 6`2/2;�`BB 2i �HBQ`mK *?`QMB+�X
oBi�2 b�M+iQ`mK UJ:> a+`BTiQ`mK _2`mK J2`QpBM;B+�`mK kV- >�MMQ@
p2`- R333X

*B+û`QM- *�iQM , qmBHH2mKB2`- SX- *B+û`QMX *�iQM HǶ�M+B2MX .2 H� pB2BHH2bb2
U*XlX6X bû`B2 H�iBM2 N3V- S�`Bb- RNeR U`ûû/X kyRRVX

*B+û`QM- SBbQM , :`BK�H- SX- *B+û`QMX .Bb+Qm`bX hQK2 soA- R , *QMi`2 SBbQM
U*XlX6X bû`B2 H�iBM2 R38V- S�`Bb- RNeeX

*B+û`QM- o2``ĕb , /2 G� oBHH2 /2 JB`KQMi- >X- *B+û`QMX .Bb+Qm`bX hQK2
AAA , a2+QM/2 �+iBQM +QMi`2 o2``ĕbX GBp`2 AA , G� S`ûim`2 /2 aB+BH2 U*XlX6X
bû`B2 H�iBM2 NyV- S�`Bb- RNje U`ûû/X kyykVX

*H�m/B2M- *�`KBM� , "B`i- hX- *H�m/BB *H�m/B�MB *�`KBM� UJ:> �m+iQ`2b
�MiB[mBbbBKB RyV- "2`HBM- R3NkX

*H�m/B2M- SQĕK2b , *?�`H2i- CX@GX- *H�m/B2MX SQĕK2b TQHBiB[m2b UjN8@jN3V
U*XlX6X bû`B2 H�iBM2 j83V- S�`Bb- kyykX
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*Q/2 h?ûQ/QbB2M UA@soV , _Qm;ö- CX 2i �HX- *Q/2 h?ûQ/QbB2M A@soX *Q/2
CmbiBMB2MX *QMbiBimiBQMb bB`KQM/B2MM2bX G2b HQBb `2HB;B2mb2b /2b 2KT2@
`2m`b `QK�BMb /2 *QMbi�MiBM ¨ h?ûQ/Qb2 AA UjRk@9j3V- iX k UaQm`+2b +?`û@
iB2MM2b 8jRV- S�`Bb- kyyNX

*Q/2 h?ûQ/QbB2M UGBp`2 soAV , _Qm;ö- CX- _X .2HK�B`2 2i 6X _B+?�`/-
*Q/2 h?ûQ/QbB2M GBp`2 soAX G2b HQBb `2HB;B2mb2b /2b 2KT2`2m`b `QK�BMb
/2 *QMbi�MiBM ¨ h?ûQ/Qb2 AA UjRk@9j3V- iX R UaQm`+2b +?`ûiB2MM2b 9NdV-
S�`Bb- kyy8X

*QM+BH2b ;�mHQBb , :�m/2K2i- CX 2i *X JmMB2`- *QM+BH2b ;�mHQBb /m Ao
bBĕ+H2 UaQm`+2b +?`ûiB2MM2b k9RV- S�`Bb- RNddX

*QM+BH2b Kû`QpBM;B2Mb , "�b/2p�Mi- "X- *X .2 *H2`[ 2i CX :�m/2K2i-
G2b *�MQMb /2b +QM+BH2b Kû`QpBM;B2Mb oA @oAA bBĕ+H2b UaQm`+2b +?`û@
iB2MM2b j8j- j89V- S�`Bb- RN3NX

*QM+BHB� :�HHB�2 , JmMB2`- *X 2i *X /2 *H2`+[- *QM+BHB� :�HHB�2- jR9@8ye
UpQHX RV- 8RR@eN8 UpQHX kV U*a1G R93- pQHX R@kV- hm`M?Qmi- RNejX

*vT`B2M /2 *�`i?�;2 , pQM >�`i2H- qX- a�M+iB h?�b+B *�2+BHB *vT`B�MBX
PT2`� QKMB� U*a1G j- pQHX R@jV- G2BTxB;- S`�;- qB2M- R3e3@R3dRX

.ûKûi`BQb , *?B`QM- SX- .ûKûi`BQb U*XlX6X bû`B2 ;`2+[m2 j8jV- S�`Bb- RNNjX
ú/Bi /2 .BQ+HûiB2M , G�m77M2`- aX- .BQFH2iB�Mb S`2Bb2/BFi Uh2ti2 mM/ EQK@

K2Mi�`2X 1BM2 �Hi2`imKbrBbb2Mb+?�7iHB+?2 _2B?2V- "2`HBM- RNdRX
1MMQ/2- G2ii`2b , :BQ�MMB- aX- 1MMQ/2 /2 S�pB2X G2ii`2bX GBp`2b A@Ao U*XlX6X

bû`B2 H�iBM2 j3j- jN8V- S�`Bb- kyye@kyRyX
1MMQ/2- PT2`� , oQ;2H- 6X- J�;MB 62HB+Bb 1MMQ/B PT2`� UJ:> �m+iQ`2b

�MiB[mBbbBKB dV- "2`HBM- R338X
1m+?2`Bmb /2 GvQM , qQiF2- EX- a�M+iB 1m+?2`BB Gm;/mM2MbBb PT2`� QKMB�

U*a1G jRV- G2BTxB;- S`�;- qB2M- R3N9X
1mbĕ#2 /2 *ûb�`û2 , "�`/v- :X- 1X a+?r�`ix 2i SX Sö`B+?QM- 1mbĕ#2 /2

*ûb�`û2X >BbiQB`2 2++HûbB�biB[m2 UaQm`+2b +?`ûiB2MM2b jR- 9R- 88 2i djV-
S�`Bb- RN8k U`ûû/X kyRRVX

62bimb , GBM/b�v- qX JX- a2timb SQKT2Bmb 62bimbX .2 p2`#Q`mK bB;MB}+�im
[m�2 bmT2`bmMi +mK T�mHB 2TBiQK2 Uh2m#M2`V- G2BTxB;- RNRj U`ûû/X RNe8VX

6B`Kmb /2 *ûb�`û2 , *�Hp2i@a2#�biB- JX@�X 2i SX@GX :�iB2`- 6B`Kmb /2
*ûb�`û2X G2ii`2b UaQm`+2b +?`ûiB2MM2b j8yV- S�`Bb- RN3NX

6`�;X >BbiX :`�2+X , JȽHH2`- EX- 6`�;K2Mi� >BbiQ`B+Q`mK :`�2+Q`mK Ua+`BT@
iQ`mK ;`�2+Q`mK #B#HBQi?2+�V- S�`Bb- R39R@R339X

6`�;K2Mib U"HQ+FH2vV , "HQ+FH2v- _X *X- h?2 7`�;K2Mi�`v +H�bbB+BbBM;
>BbiQ`B�Mb Q7 i?2 H�i2` `QK�M 1KTB`2X 1mM�TBmb- PHvKTBQ/Q`mb- S`Bb+mb
�M/ J�H+?mb- *�K#`B/;2- RN3j U`ûû/X kyydVX

:�Bmb , _2BM�+?- CX- :�BmbX AMbiBimi2b U*XlX6X bû`B2 H�iBM2 Rj8V- S�`Bb- RN8RX
:2QTQMBF� , .�H#v- �X- :2QTQMBF� Ĝ 6�`K qQ`FX � KQ/2`M h`�MbH�iBQM Q7

i?2 _QK�M �M/ "vx�MiBM2 7�`KBM; >�M/#QQF- hQiM2b- kyRRX
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:û`QMiBmb , :Q`+2- .X- :û`QMiBmbX oB2 /2 b�BMi2 JûH�MB2 UaQm`+2b +?`û@
iB2MM2b NyV- S�`Bb- RNekX

:`û;QB`2 /2 L�xB�Mx2 , :�HH�v- SX- :`û;QB`2 /2 L�xB�Mx2X *Q``2bTQM/�M+2
A@*sGAs U*XlX6X bû`B2 ;`2+[m2 Re8- RdNV- S�`Bb- RNe9@RNedX

:`û;QB`2 /2 hQm`b- GB#`B ?BbiQ`B�`mK , E`mb+?- "X 2i qX G2pBbQM- :`2;Q@
`BB hm`QM2MbBb PT2`� R , GB#`B ?BbiQ`B�`mK s UJ:> a+`BTiQ`mK _2`mK
J2`QpBM;B+�`mK R- RV- "2`HBM- R38RX

:`û;QB`2 /2 hQm`b- PT2`� KBMQ`� , E`mb+?- "X- :`2;Q`BB hm`QM2MbBb PT2@
`� k , JB`�+mH� 2i QT2`� KBMQ`�X 1/BiBQ MQp� Hm+BbQT2 2tT`2bb� UJ:>
a+`BTiQ`mK _2`mK J2`QpBM;B+�`mK R- kV- "2`HBM- R338X

:`û;QB`2 H2 :`�M/- .B�HQ;m2b , /2 oQ;Ƚö- �X 2i SX �MiBM- :`û;QB`2 H2
:`�M/X .B�HQ;m2bX GBp`2b A@Ao UaQm`+2b +?`ûiB2MM2b k8R- key- ke8V- S�`Bb-
RNdR@RN3yX

:`û;QB`2 H2 :`�M/- 1TBbimH�2 , 1r�H/- SX 2i GX >�`iK�MM- :`2;Q`BB A S�T�2X
_2;Bbi`mK 1TBbiQH�`mKX GB#`B A@sAo UJ:> 1TBbiQH�2 BM Zm�`iX R 2i kV-
"2`HBM- R3NRX

:`û;QB`2 H2 :`�M/- G2ii`2b UJ�`ivMV , J�`ivM- CX _X *X- h?2 G2ii2`b Q7
:`2;Q`v i?2 :`2�iX h`�MbH�iBQM rBi? AMi`Q/m+iBQM �M/ LQi2b UJ2/B2p�H
aQm`+2b BM h`�MbH�iBQMV- hQ`QMiQ- kyy9X

:`û;QB`2 H2 :`�M/- G2ii`2b UJBM�`/ � _2v/2HH2iV , JBM�`/- SX 2i JX
_2v/2HH2i- :`û;QB`2 H2 :`�M/ , _2;Bbi`2 /2b G2ii`2b UGBp`2b A@AoV UaQm`+2b
+?`ûiB2MM2b jdy- jdR- 8kyV- S�`Bb- RNNR@kyy3X

>Q`�+2- úTŗi`2b , oBHH2M2mp2- 6X- >Q`�+2X úTŗi`2b- bmBpB /2 HǶ�`i TQûiB[m2
U*XlX6X bû`B2 H�iBM2 d3V- S�`Bb- RNj9 U`ûû/X kyRjVX

>Q`�+2- a�iB`2b , ě - >Q`�+2X a�iB`2b U*XlX6X bû`B2 H�iBM2 dyV- S�`Bb- RNjk
U`ûû/X kyykVX

C2�M .B�+`2 , JB;M2- CX SX- a�M+iB :`2;Q`BB J�;MB oBi�- � CQ�MM2 .B�+QMQ
b+`BTi� US�i`QHQ;B�2 +m`bmb +QKTH2imbfS�i`QHQ;B� G�iBM� d8V- S�`Bb- R3N9X

Cû`ƬK2- �/p2`bmb oB;BH�MiBmK , 62B2`i�;- CX GX- >B2`QMvKmbX �/p2`bmb oB@
;BH�MiBmK U**aG dN*V- hm`M?Qmi- kyy8X

Cû`ƬK2- *QMi`� _m}MmK , G�`/2i- SX- >B2`QMvKmbX *QMi`� _m}MmK U**aG
dNV- hm`M?Qmi- RN3kX

Cû`ƬK2- .2 pB`Bb BMHmbi`B#mb , "2`MQmHHB- *X �X- >B2`QMvKmb@:2MM�/BmbX
.2 pB`Bb BMHmbi`B#mb- 6`2B#m`; BX "`X- R3N8 U`ûû/X RNe3VX

Cû`ƬK2- 1TBbimH�2 , >BH#2`;- AX- a�M+iB 1mb2#BB >B2`QMvKB 1TBbimH�2 U*a1G 89-
88- 8eV- G2BTxB;- S`�;- qB2M- RNRy@RNR3X

Cû`ƬK2- BM .�MB2H2K , :HQ`B2- 6X- >B2`QMvKmbX *QKK2Mi�`BQ`mK BM .�@
MB2H2K HB#`B AAA U**aG d8�V- hm`M?Qmi- RNe9X

Cû`ƬK2- BM J�i?2mK , >m`bi- .X 2i JX �/`B�2M- >B2`QMvKmbX *QKK2M@
i�`BQ`mK BM J�i?2mK HB#`B Ao U**aG ddV- hm`M?Qmi- RNeNX
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Cû`ƬK2- G2ii`2b UG�#Qm`iV , G�#Qm`i- CX- a�BMi Cû`ƬK2X G2ii`2b A@*GAo
U*XlX6X bû`B2 H�iBM2 Rke- RjR- R9y- R9k- R93- R8R- Rek- RdkV- S�`Bb- RN9N@
RNejX

Cû`ƬK2- G2ii`2b Ua+?�/2V , a+?�/2- GX- .2b ?2BHB;2M EB`+?2Mp�i2`b 1mb2#Bmb
>B2`QMvKmb �mb;2r ?Hi2 "`B272 U"B#HBQi?2F /2` EB`+?2Mp i2`- k bû`B2-
pQHX Re 2i R3V- JɃM+?2M- RNje@RNjdX

Cû`ƬK2- PT2`� , JB;M2- CX SX- a�M+iB 1mb2#BB >B2`QMvKB US�i`QHQ;B�2 +m`bmb
+QKTH2imbfS�i`QHQ;B� G�iBM� kjV- S�`Bb- R398X

Cû`ƬK2- T`QT?2i�b KBMQ`2b , �/`B�2M- JX- >B2`QMvKmbX *QKK2Mi�`BB BM
T`QT?2i�b KBMQ`2b U**aG de- de�V- hm`M?Qmi- RNeN@RNdyX

CmHB2M SQKĕ`2 , JB;M2- CX SX- aaX :2H�bBB A S�T�2- �pBiB- 6�mbiBMB- M2+MQM
CQ�MMBb .B�+QMB- CmHB�MB SQK2`BB- 2i /mQ`mK �MQMvKQ`mK QT2`� QKMB�
US�i`QHQ;B�2 +m`bmb +QKTH2imbfS�i`QHQ;B� G�iBM� 8NV- S�`Bb- R3ekX

CmHB2M SQKĕ`2 , :�;HB�`/B- GX 2i _X CQ#�`/- CmHB2M SQKĕ`2X G� pB2 +QMi2K@
TH�iBp2 UG2b Sĕ`2b /�Mb H� 7QB 8NV- S�`Bb- RNN8X

CmpûM�H- a+?QHB2b , q2bbM2`- SX- a+?QHB� BM Amp2M�H2KX o2imbiBQ`� Uh2m#M2`V-
aimii;�`i- RNjR U`ûû/X RNedVX

GB#�MBQb- .Bb+Qm`b , J�`iBM- CX 2i �HX- GB#�MBQbX .Bb+Qm`b U*XlX6X bû`B2
;`2+[m2 k8e- jRN- 9jR- 8k9V- S�`Bb- RNd3- RN33- kyyj- kyReX

GB#�MBQb- PT2`� , 6Q2`bi2`- _X- GB#�MBB PT2`�- Rk pQHX Uh2m#M2`V- G2BTxB;-
RNyj@RNkdX

GB#2` TQMiB}+�HBb U.m+?2bM2V , .m+?2bM2- GX- GB#2` TQMiB}+�HBb- S�`Bb-
R39j@RNkk U`ûû/X RN88VX

GB#2` TQMiB}+�HBb UJQKKb2MV , JQKKb2M- hX- GB#2` TQMiB}+�HBb UJ:> :2b@
i� SQMiB}+mK _QK�MmK RV- "2`HBM- R3NNX

J�+`Q#2 , :mBii�`/- *X- J�+`Q#2X G2b a�im`M�H2bX GBp`2b A@AAA UG� `Qm2 ¨
HBp`2b jRV- S�`Bb- RNNdX

J�`iB�H- úTB;`�KK2b , Ax��+- >X CX- J�iB�HX úTB;`�KK2bX GBp`2b A@sAo
U*XlX6X bû`B2 H�iBM2 ey- dk- ddV- S�`Bb- RNjy@RNj9 U`ûû/X kyyk@kyRkVX

LQMBmb J�`+2HHmb , GBM/b�v- qX JX- LQMBB J�`+2HHBX .2 +QKT2M/BQb� .Q+@
i`BM�X GB#`Qb ss Uh2m#M2`V- G2BTxB;- RNyj U`ûû/X RNe9VX

LQiBiB� .B;MBi�imK , a22+F- PX- LQiBiB� .B;MBi�imK �++2/mMi LQiBiB� l`@
#Bb *QMbi�MiBMQTQHBi�M�2 2i H�i2`mH� S`QpBM+B�`mK- 6`�MF7m`i �X JX- R3de
U`ûû/X RNekVX

PpB/2- 6�bi2b , a+?BHHBM;- _X- PpB/2X 6�bi2bX GBp`2b A@oA U*XlX6X bû`B2 H�@
iBM2 jyk- jyNV- S�`Bb- RNNjX

S�HH�/Bmb , J�`iBM- _X 6X- _X J�`iBM 2i *X :B`�m/- S�HH�/BmbX h`�Biû
/Ƕ�;`B+mHim`2X GBp`2b A@o U*XlX6X bû`B2 H�iBM2 kke- jN3V- S�`Bb- RNde- kyRyX

S�mHBM /2 LQH2- 1TBbimH�2 , pQM >�`i2H- qX- a�M+iB SQMiBB J2`QTBB S�mHBMB
LQH�MB 1TBbimH�2 U*a1G kNV- G2BTxB;- S`�;- qB2M- R3N9X
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S�mHBM /2 LQH2- G2ii`2b UaF2#V , aF2#- JX- S�mHBMmb pQM LQH�- 1TBbimH�2@
"`B272 U6QMi2b *?`BbiB�MB k8V- 6`2B#m`; BX "`X- RNN3X

S�mHBM /2 LQH2- G2ii`2b Uh�BbM2V , h�BbM2- �X@JX- G� H2ii`2 �m b2`pB+2 /m
o2`#2X *Q``2bTQM/�M+2 /2 S�mHBM /2 LQH2 �p2+ �mbQM2- Cû`ƬK2- �m;mbiBM
2i amHTB+2 aûpĕ`2 UjNR@9y9V- S�`Bb- kyRkX

S�mHBM /2 LQH2- G2ii`2b Uq�Hb?V , q�Hb?- SX :X- G2ii2`b Q7 aiX S�mHBMmb Q7
LQH� U�M+B2Mi *?`BbiB�M q`Bi2`b jeV- GQM/QM- RNee@RNedX

S�mHBM /2 S2HH� , JQmbbv- *X- S�mHBM /2 S2HH�X SQĕK2 /Ƕ�+iBQM /2 ;`�+2b 2i
S`Bĕ`2 , 1m+?�`BbiB+Qb UaQm`+2b +?`ûiB2MM2b kyNV- S�`Bb- RNd9X

S2`b2 , *�`i�mHi- �X- S2`b2X a�iB`2b U*XlX6X bû`B2 H�iBM2 3V- S�`Bb- RN8RX
Sûi`QM2- a�iB`B+QM , 1`MQmi- �X- Sûi`QM2X G2 a�iB`B+QM U*XlX6X bû`B2 H�@

iBM2 RjV- S�`Bb- RNkj U`ûû/X RN8yVX
SHBM2 HǶ�M+B2M- M�iX ?BbiX As , /2 a�BMi@.2MBb- 1X- SHBM2 HǶ�M+B2MX >BbiQB`2

M�im`2HH2X GBp`2 As , .2b �MBK�mt K�`BMb U*XlX6 bû`B2 H�iBM2 R9eV- S�`Bb-
RN88 U`ûû/X kyykVX

SHBM2 HǶ�M+B2M- M�iX ?BbiX oAAA , 1`MQmi- �X- SHBM2 HǶ�M+B2MX >BbiQB`2 M�im@
`2HH2X GBp`2 oAAA , .2b �MBK�mt i2``2bi`2b U*XlX6X bû`B2 H�iBM2 RjeV- S�`Bb-
RN8k U`ûû/X kyyjVX

SHBM2 HǶ�M+B2M- M�iX ?BbiX s , /2 a�BMi@.2MBb- 1X- SHBM2 HǶ�M+B2MX >BbiQB`2
M�im`2HH2X GBp`2 s , .2b �MBK�mt �BHûb U*XlX6X bû`B2 H�iBM2 R8NV- S�`Bb-
RNeR U`ûû/X kyykVX

SHBM2 HǶ�M+B2M- M�iX ?BbiX so , �M/`ö- CX- SHBM2 HǶ�M+B2MX >BbiQB`2 M�im`2HH2X
GBp`2 so , .2 H� M�im`2 /2b �`#`2b 7`mBiB2`b U*XlX6X bû`B2 H�iBM2 R8dV-
S�`Bb- RNey U`ûû/X kyykVX

SHBM2 HǶ�M+B2M- M�iX ?BbiX soA , ě - SHBM2 HǶ�M+B2MX >BbiQB`2 M�im`2HH2X GBp`2
soA , *�`�+iĕ`2b /2b �`#`2b b�mp�;2b U*XlX6X bû`B2 H�iBM2 RdRV- S�`Bb-
RNek U`ûû/X kyykVX

SHBM2 HǶ�M+B2M- M�iX ?BbiX sssA , a2`#�i- :X- SHBM2 HǶ�M+B2MX >BbiQB`2 M�@
im`2HH2X GBp`2 sssA , _2Kĕ/2b iB`ûb /2b 2�mt U*XlX6X bû`B2 H�iBM2 kydV-
S�`Bb- RNdk U`ûû/X kyykVX

SHBM2 HǶ�M+B2M- M�iX ?BbiX sssAAA , w2?M�+F2`- >X- SHBM2 HǶ�M+B2MX >BbiQB`2
M�im`2HH2X GBp`2 sssAAA , L�im`2 /2b Kûi�mt U*XlX6X bû`B2 H�iBM2 keeV-
S�`Bb- RN3jX

SHBM2 H2 C2mM2 , w2?M�+F2`- >X 2i LX Jöi?v- SHBM2 H2 C2mM2X G2ii`2bX GBp`2b
A@As U*XlX6X bû`B2 H�iBM2 jNR- jNN- 9y9V- S�`Bb- kyyN@kyRkX

SHmi�`[m2 , 6m?`K�MM- 6X- 6X 6`�xB2` 2i CX aB`BM2HHB- SHmi�`[m2X JQ`�@
HB� As@h`�Biû 9e , S`QTQb /2 h�#H2 UHBp`2 A@AsV U*XlX6X bû`B2 ;`2+[m2 kR3-
ke8- jdkV- S�`Bb- RNdk@RNNeX

Sb2m/Q@GB#�MBQb- Sb2m/Q@.ûKûi`BQb , J�HQbb2- SX@GX- G2ii`2b TQm` iQmi2b
+B`+QMbi�M+2bX G2b i`�Biûb ûTBbiQH�B`2b /m Sb2m/Q@GB#�MBQb 2i /m Sb2m/Q@
.ûKûi`BQb /2 S?�Hĕ`2 UG� `Qm2 ¨ HBp`2bV- S�`Bb- kyy9X
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_m`B+Bmb /2 GBKQ;2b- G2ii`2b U"QMiQmtV , "QMiQmt- uX- _m`B+2 /2 GB@
KQ;2b , H2ii`2b- BMi`Q/m+iBQM- i2ti2 +`BiB[m2- i`�/m+iBQM 2i +QKK2Mi�B`2
Ui?ĕb2 T`ûb2Miû2 2M RNNe ¨ GBHH2 MQM Tm#HBû2- `2T`Q/mBi2 bm` KB+`Q}+?2bV-
S�`Bb- RNNdX

_m`B+Bmb /2 GBKQ;2b- G2ii`2b UJ�i?Bb2MV , J�i?Bb2M- _X qX- _m`B+Bmb Q7
GBKQ;2b �M/ 7`B2M/bX � +QHH2+iBQM Q7 H2ii2`b 7`QK oBbB;Qi?B+ :�mH- GBp2`@
TQQH- RNNNX

a�HHmbi2- *�iBHBM� , 1`MQmi- �X- a�HHmbi2X G� *QMDm`�iBQM /2 *�iBHBM�X G�
:m2``2 /2 Cm;m`i?�X 6`�;K2Mib /2b >BbiQB`2b U*XlX6X bû`B2 H�iBM2 N3V-
S�`Bb- RN9R U`ûû/X kyRkVX

a�HpB2M- .m ;Qmp2`M2K2Mi /2 .B2m , G�;�``B;m2- :X- a�HpB2M /2 J�`b2BHH2X
.m ;Qmp2`M2K2Mi /2 .B2m UaQm`+2b +?`ûiB2MM2b kkyV- S�`Bb- RNd8X

a�HpB2M- PT2`� , >�HK- EX- a�HpB�MB T`2b#vi2`B J�bbBHB2MbBb GB#`B [mB bmT2`@
bmMi UJ:> �m+iQ`2b �MiB[mBbbBKB R- RV- "2`HBM- R3ddX

aûMĕ[m2 , LQ#HQi- >X 2i 6X S`ö+?�+- aûMĕ[m2X G2ii`2b ¨ Gm+BHBmbX GBp`2b
A@ss U*XlX6X bû`B2 H�iBM2 RRk- RRN- R8y- Red- RdeV- S�`Bb- RN98@RNe9 U`ûû/X
kyykVX

a>� , *?�bi�;MQH- �X- >BbiQB`2 �m;mbi2X G2b 2KT2`2m`b `QK�BMb /2b AA 2i
AAA bBĕ+H2b- S�`Bb- RNN9X

aB/QBM2 �TQHHBM�B`2 2i _m`B+Bmb /2 GBKQ;2b , *?`BbiB�MGm2iDQ?�MM 2i "X
E`mb+?- :�B aQHHBB �TQHHBM�`Bb aB/QMBB 1TBbimH�2 2i *�`KBM� (6�mbiB �HBQ@
`mK[m2 2TBbimH�2 �/ _m`B+BmK �HBQb[m2 _m`B+BB 2TBbimH�2) UJ:> �m+iQ`2b
�MiB[mBbbBKB 3V- "2`HBM- R33dX

aB/QBM2 �TQHHBM�B`2- G2ii`2b , GQv2M- �X- aB/QBM2 �TQHHBM�B`2X *Q``2bTQM@
/�M+2X GBp`2b A@As U*XlX6X bû`B2 H�iBM2 RN3- RNNV- S�`Bb- RNdy U`ûû/X kyykVX

aB/QBM2 �TQHHBM�B`2- SQĕK2b , ě - aB/QBM2 �TQHHBM�B`2X SQĕK2b U*XlX6X bû`B2
H�iBM2 ReRV- S�`Bb- RNeR U`ûû/X kyykVX

aQ+`�i2 /2 *QMbi�MiBMQTH2 , Sö`B+?QM- SX 2i SX J�`�p�H- aQ+`�i2 /2
*QMbi�MiBMQTH2X >BbiQB`2 2++HûbB�biB[m2 UGBp`2 A@oAAV UaQm`+2b +?`ûiB2MM2b 9dd-
9Nj- 8y8- 8yeV- S�`Bb- kyy9@kyydX

ai`�#QM , G�bb2``2- 6X- ai`�#QMX :ûQ;`�T?B2X hQK2 AAA , GBp`2b AAA 2i Ao
U1bT�;M2 2i :�mH2V U*XlX6X bû`B2 ;`2+[m2 RdkV- S�`Bb- RNeeX

amûiQM2 , �BHHQm/- >X- amûiQM2X oB2b /2b /Qmx2 *ûb�`b U*XlX6X bû`B2 H�@
iBM2 ee- ed- e3V- S�`Bb- RNjR U`ûû/X kyRRVX

amHTB+2 aûpĕ`2- .B�HQ;m2b , 6QMi�BM2- CX- amHTB+2 aûpĕ`2X :�HHmbX .B�HQ;m2b
bm` H2b Ŀ p2`imb ŀ /2 b�BMi J�`iBM UaQm`+2b +?`ûiB2MM2b 8RyV- S�`Bb- kyyeX

amHTB+2 aûpĕ`2- b�BMi J�`iBM , ě - amHTB+2 aûpĕ`2X oB2 /2 b�BMi J�`iBM
UaQm`+2b +?`ûiB2MM2b RjjV- S�`Bb- RNed U`ûû/X kyy9VX

avKK�[m2- .Bb+Qm`b@_�TTQ`ib , *�HHm- CX@SX- avKK�[m2X .Bb+Qm`b@_�TTQ`ib
U*XlX6X bû`B2 H�iBM2 jN9V- S�`Bb- kyyNX
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avKK�[m2- G2ii`2b , ě - avKK�[m2X G2ii`2bX GBp`2b A@s U*XlX6X bû`B2 H�@
iBM2 ky8- key- jk8- jdyV- S�`Bb- RNdk@kyykX

avKK�[m2- PT2`� , a22+F- PX- avKK�+?B PT2`� UJ:> �m+iQ`2b �MiB[mBb@
bBKB e- RV- "2`HBM- R33jX

avMûbBQb /2 *v`ĕM2 , :�`xv�- �X 2i .X _Q[m2b- avMûbBQb /2 *v`ĕM2X hQK2
AA 2i AAA , *Q``2bTQM/�M+2 UG2ii`2b A@*GoAV U*XlX6X bû`B2 ;`2+[m2 jNdV-
S�`Bb- kyyyX

h�+Bi2 , qmBHH2mKB2`- SX- h�+Bi2X �MM�H2b U*XlX6X bû`B2 H�iBM2 R3- kk- kR8-
kkkV- S�`Bb- RNkj@RNk9 URNd9@RNdeVX

h2`imHHB2M , q�HixBM;- CX@SX- h2`imHHB2MX �TQHQ;ûiB[m2 U*XlX6X bû`B2 H�iBM2 9NV-
S�`Bb- RNkN U`ûû/X kyykVX

hBi2@GBp2 , C�H- SX- �#`û;ûb /2b HBp`2b /2 HǶ>BbiQB`2 `QK�BM2 /2 hBi2@GBp2
US2`BQ+?�2 R@eNV U*XlX6X bû`B2 H�iBM2 kdyV- S�`Bb- RN39X

hm`TBHBmb , _v+?H2rbF�- GX- hm`TBHBB *QKB+B 6`�;K2Mi� Uh2m#M2`V- G2BTxB;-
RNdRX

oB`;BH2- úMûB/2 , S2``2i- CX- oB`;BH2X úMûB/2 U*XlX6X bû`B2 H�iBM2 3N- NR- kjjV-
S�`Bb- RNdd@RN3y U`ûû/X kyy3@kyR9VX

oB`;BH2- :ûQ`;B[m2b , /2 a�BMi@.2MBb- 1X- oB`;BH2X :ûQ`;B[m2b U*XlX6X bû`B2
H�iBM2 j9V- S�`Bb- RN8d U`ûû/X kyR9VX

wûMQM /2 oû`QM2 , Gƴ7bi2/i- "X- w2MQM o2`QM2MbBb h`�+i�imb U**aG kkV-
hm`M?Qmi- RNdRX

�+?�`/ RNNR , �+?�`/- :X- G� +QKKmMB+�iBQM ¨ _QK2- S�`Bb- RNNRX
�/�Kb � G�m`2M+2 U2//XV kyyR , �/�Kb- *X 2i _X G�m`2M+2 U2//XV-

h`�p2H �M/ :2Q;`�T?v BM i?2 _QK�M 1KTB`2- GQM/QM- L2r uQ`F- kyyRX
�H/`2i2 RNNN , �H/`2i2- :X aX- :2bim`2b �M/ �++H�K�iBQMb BM �M+B2Mi

_QK2- "�HiBKQ`2- GQM/QM- RNNNX
�H2t�M/2` RNde , �H2t�M/2`- CX CX :X- Ŀ h?2 BHHmbi`�i2/ K�Mmb+`BTib Q7

i?2 LQiBiB� .B;MBi�imK ŀ- BM _X :QQ/#m`M 2i SX "�`i?QHQK2r U2//XV-
�bT2+ib Q7 i?2 LQiBiB� .B;MBi�imK U"�_ amTTHX R8V- Pt7Q`/- RNde- TX RRĜ
9NX

�H7ƴH/B �X � 1X RNNy , �H7ƴH/B- �X 2i 1X �H7ƴH/B- .B2 EQMiQ`MB�i@
J2/�BHHQMb- "2`HBM- L2r uQ`F- RNNyX

�H;�xB kyyj , �H;�xB- :X- Ŀ .QBM; h?BM;b rBi? :B7ib ŀ- BM :X �H;�xB-
oX :`ƴ#M2` 2i "X Cmbb2M U2//XV- L2;QiB�iBM; i?2 :B7i , T`2@KQ/2`M
};m`�iBQMb Q7 2t+?�M;2 Uo2`ƺz2MiHB+?mM;2M /2b J�t@SH�M+F@AMbiBimib 7Ƀ`
:2b+?B+?i2 R33V- :ƺiiBM;2M- kyyj- TX RĜkdX



jjk

�H;�xB- :`ƴ#M2` � Cmbb2M U2//XV kyyj , �H;�xB- :X- oX :`ƴ#M2` 2i
"X Cmbb2M U2//XV- L2;QiB�iBM; i?2 :B7iX S`2@KQ/2`M 6B;m`�iBQMb Q7 1t@
+?�M;2 Uo2`ƺz2MiHB+?mM;2M /2b J�t@SH�M+F@AMbiBimib 7Ƀ` :2b+?B+?i2 R33V-
:ƺiiBM;2M- kyyjX

�HH2M- "2`H2BDmM; � EƴT7 kyy3 , "2`H2DmM;- �X- lX EƴT7 2i >X hX
�HH2M- Ŀ EH2B/fEH2B/mM; ŀ- BM _::- 9- kyy3- TX R9RyĜR9R8X

�HK�;`Q :Q`#2� 2i �HX U2//XV kyyy , �HK�;`Q :Q`#2�- JX- CX �Hp�@
`2x J�`iŝM2x 2i CX "H£b[m2x J�`iŝM2x U2//XV- 1H /Bb+Q /2 h2Q/QbBQ
U1bim/BQb /2H :�#BM2i2 /2 �MiB;Ƀ2/�/2b 8V- J�/`B/- kyyyX

�Hi?Q77 RNNj , �Hi?Q77- :X- Ŀ .2KQMbi`�iBQM mM/ AMbx2MB2`mM;X aTB2H@
`2;2HM /2` EQKKmMBF�iBQM BM /2` KBii2H�Hi2`HB+?2M ƹz2MiHB+?F2Bi ŀ- BM
6`Ƀ?KBii2H�Hi2`HB+?2 aim/B2M- kd- RNNj- TX kdĜ8yX

�Hi?Q77 RNNd , ě - Ŀ wm` "2/2mimM; bvK#QHBb+?2` EQKKmMBF�iBQM 7Ƀ` /�b
o2`bi M/MBb /2b JBii2H�Hi2`b ŀ- BM 6`Ƀ?KBii2H�Hi2`HB+?2 aim/B2M- jR- RNNd-
TX jdyĜj3NX

�Hi?Q77 U2/XV kyyR , ě U2/XV- 6Q`K2M mM/ 6mMFiBQM2M ƺz2MiHB+?2` EQKKm@
MBF�iBQM BK JBii2H�Hi2` UoQ`i` ;2 mM/ 6Q`b+?mM;2M 8RV- aimii;�`i- kyyRX

�M/`ö RNeR , �M/`ö- CX- GǶ�HBK2Mi�iBQM 2i H� +mBbBM2 ¨ _QK2- S�`Bb- RNeRX
�M/`2�m- a+?KBii � a+?M�TT RNd3 , �M/`2�m- CX- SX a+?KBii 2i �X

a+?M�TT- Ŀ S�mH o2vM2 2i HǶûp2`;ûiBbK2 ŀ- BM �MM�H2bX ú+QMQKB2b- aQ@
+Bĕiûb- *BpBHBb�iBQMb- jjXk- RNd3- TX jydĜjk8X

�M;2M2M/i RNNd , �M;2M2M/i- �X- >2BHB;2 mM/ _2HB[mB2MX .B2 :2b+?B+?i2
B?`2b EmHi2b pQK 7`Ƀ?2M *?`Bbi2MimK #Bb xm` :2;2Mr�`i- JɃM+?2M- RNNdX

�MiBM RN8R , �MiBM- SX- 1bb�B bm` b�BMi Cû`ƬK2- S�`Bb- RN8RX
�TT�/m`�B RN3e , �TT�/m`�B- �X- Ŀ AMi`Q/m+iBQM , *QKKQ/BiB2b �M/ i?2

SQHBiB+b Q7 p�Hm2 ŀ- BM �X �TT�/m`�B U2/XV- h?2 bQ+B�H GB72 Q7 h?BM;bX
*QKKQ/BiB2b BM *mHim`�H S2`bT2+iBp2- GQM/QM- L2r uQ`F- RN3e- TX jĜejX

�`#2Bi2` RNNd , �`#2Bi2`- �X- Ŀ .2` E�Bb2` KBi /2K *?`BbiQ;`�KKMBK@
#mbX wm` bBH#2`M2M G�`;Bi�iBQMbb+?�H2 o�H2MiBMB�Mb BM :2M7 ŀ- BM �MiB[mBiû
h�`/Bp2- 8- RNNd- TX R8jĜRedX

�`#2bK�MM RNeN , �`#2bK�MM- _X- Ŀ 6�bi2MbT2Bb2M ŀ- BM _�*- d- RNeN-
TX 9NjĜ8yyX

�`2M� U2/XV kyyR , �`2M�- JX aX U2/XV- _QK� /�HHǶ�MiB+?Bi¨ �H K2/BQ2pQX
�`+?2QHQ;B� 2 aiQ`B� M2H Kmb2Q M�xBQM�H2 `QK�MQ *`vTi� "�H#B- JBH�MQ-
kyyRX

�`M?2BK RNdk , �`M?2BK- JX- h?2 b2M�iQ`B�H �`BbiQ+`�+v Q7 i?2 H�i2` _Q@
K�M 1KTB`2- Pt7Q`/- RNdkX

�`Mb RN8j , �`Mb- 1X SX- G� i2+?MB[m2 /m HBp`2 /Ƕ�T`ĕb b�BMi Cû`ƬK2- S�`Bb-
RN8jX

�bbK�MM RNNd , �bbK�MM- CX- .�b FmHim`2HH2 :2/ +?iMBbX a+?`B7i- 1`BMM2@
`mM; mM/ TQHBiBb+?2 A/2MiBi i BM 7`Ƀ?2M >Q+?FmHim`2M- JɃM+?2M- RNNdX
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�bbK�MM � >�`/K2B2` U2//XV RN39 , �bbK�MM- CX- �X �bbK�MM 2i *X
>�`/K2B2` U2//XV- a+?`B7i mM/ :2/ +?iMBb- JɃM+?2M- RN39X

�ii2M/Q`M 2i �HX RNNe , �ii2M/Q`M- >X@:X- >X J2`i2M 2i 6X ai`�m+?-
Ŀ _ƺKBb+?2 �mbi2`M7mM/2 �mb /2M :`�#mM;2M BM /2` S�mHmbF�T2HH2 /2b
.QKF`2mx;�M;2b BM h`B2` ŀ- BM h`B2`2` w2Bib+?`B7i- 8N- RNNe- TX 3NĜRR3X

�m`2HH- .mKQmHBM � h?2H�KQM U2//XV RNNk , �m`2HH- JX- PX .m@
KQmHBM 2i 6X h?2H�KQM U2//XV- G� bQ+B�#BHBiû ¨ i�#H2 , +QKK2Mb�HBiû 2i
+QMpBpB�HBiû ¨ i`�p2`b H2b �;2b USm#HB+�iBQM /2 HǶlMBp2`bBiû /2 _Qm2M Rd3V-
_Qm2M- RNNkX

�vK�`/ RN8R , �vK�`/- CX- 1bb�B bm` H2b +?�bb2b `QK�BM2bX .2b Q`B;BM2b
¨ H� }M /m bBĕ+H2 /2b �MiQMBMb U*vM2;2iB+�V U"16_� RdRV- S�`Bb- RN8RX

�vK�`/ RNe9 , ě - Ŀ aB/QBM2 �TQHHBM�B`2 2i H� +?�bb2 ŀ- BM JX _2M�`/
2i _X a+?BHHBM; U2//XV- >QKK�;2b ¨ C2�M "�v2i UG�iQKmb dyV- S�`Bb-
RNe9- TX 9dĜ8jX

"�/2H kyy8 , "�/2H- *X- G� MQ#H2bb2 /2 HǶ1KTB`2 `QK�BM , H2b K�b[m2b 2i
H� p2`im- a2vbb2H- kyy8X

"�/2H kyyN , ě - Ŀ G� MQ#H2bb2 `QK�BM2 2i H� +?�bb2 ŀ- BM CX h`BM[mB2` 2i
*X o2M/`B2b U2//XV- *?�bb2b �MiB[m2bX S`�iB[m2b 2i `2T`ûb2Mi�iBQMb /�Mb
H2 KQM/2 ;`û+Q@`QK�BM UAAA bBĕ+H2 �pX CX *X@Ao bBĕ+H2 �T`X CX *XV _2MM2b-
kyyNX

"�2+F2` kyy8 , "�2+F2`- .X- 6Q`K mM/ 6Q`K2M /2` EQKKmMBF�iBQM-
6`�MF7m`i �X JX- kyy8X

"�;M�HH kyyN , "�;M�HH- _X aX- 1�`Hv *?`BbiB�M "QQFb BM 1;vTi- S`BM+2iQM-
Pt7Q`/- kyyNX

"�HK2HH2- "2M �#2/@"2M E?�/2` � >�MQmM2 RNNy , "�HK2HH2-
*X- �X "2M �#2/@"2M E?�/2` 2i _X >�MQmM2- _2+?2`+?2b 7`�M+Q@
imMBbB2MM2b bm` H� KQb�ś[m2 /2 HǶ�7`B[m2 �MiB[m2 A , t2MB�X U*16_ Rk8V-
_QK�- RNNyX

"�MMB�`/ RNNk , "�MMB�`/- JX- oBp� pQ+2X *QKKmMB+�iBQM û+`Bi2 2i +QK@
KmMB+�iBQM Q`�H2 /m Ao �m As bBĕ+H2 2M P++B/2Mi H�iBM Uúim/2b �m;mb@
iBMB2MM2b k8V- S�`Bb- RNNkX

"�`�ii2 RNNj , "�`�ii2- 6X- G� p�Bbb2HH2 /Ƕ�`;2Mi 2M :�mH2 /�Mb HǶ�MiB@
[mBiû i�`/Bp2 UAAA @o bBĕ+H2bV- S�`Bb- RNNjX

"�`�ii2 RNNd , ě - Ŀ G� p�Bbb2HH2 /Ƕ�`;2Mi /�Mb HǶ�7`B[m2 `QK�BM2 2i #v@
x�MiBM2 ŀ- BM �MiB[mBiû h�`/Bp2- 8- RNNd- TX RRRĜRjkX

"�`�ii2 kyy9 , ě - Ŀ G2 pāi2K2Mi /�Mb HǶ�MiB[mBiû i�`/Bp2 , `mTim`2 Qm
+QMiBMmBiû \ ŀ- BM �MiB[mBiû h�`/Bp2- Rk- kyy9- TX RkRĜRj8X

"�`�ii2 kyyN , ě - Ŀ G� +?�bb2 /�Mb HǶB+QMQ;`�T?B2 /2b b�`+QT?�;2bX aB;M2
bQ+B�H Qm p�H2m` 7mMû`�B`2 \ ŀ- BM CX h`BM[mB2` 2i *X o2M/`B2b U2//XV-
*?�bb2b �MiB[m2bX S`�iB[m2b 2i `2T`ûb2Mi�iBQMb /�Mb H2 KQM/2 ;`û+Q@`QK�BM
UAAA bBĕ+H2 �pX CX *X@Ao bBĕ+H2 �T`X CX *XV _2MM2b- kyyN- TX 8jĜe9X
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"�`/v RN9N , "�`/v- :X- Ŀ *QTB2b 2i û/BiBQMb �m o bBĕ+H2 ŀ- BM _2pm2 /2b
a+B2M+2b _2HB;B2mb2b- kjXR- RN9N- TX j3Ĝ8kX

"�biB�2Mb2M RNe9 , "�biB�2Mb2M- �X- G2 +û`ûKQMB�H ûTBbiQH�B`2 /2b +?`û@
iB2Mb H�iBMb , Q`B;BM2b 2i T`2KB2`b /ûp2HQTT2K2Mib U:`�2+Bi�b 2i G�iBMBi�b
*?`BbiB�MQ`mK T`BK�2p� bmTTHX kV- LBDK2;2M- RNe9X

"�biB2M RN33 , "�biB2M- SX- JQMM�B2 2i /QM�iBp� �m "�b@1KTB`2- S�`Bb-
RN33X

"�i`mb+? kyRy , "�Hi`mb+?- 1X- Ŀ Gmtmb AA UGmtmbF`BiBFV ŀ- BM _�*- kj-
kyRy- TX dRRĜdj3X

"�m/`BHH�`/ RNe3 , "�m/`BHH�`/- CX- G2 bvbiĕK2 /2b Q#D2ib- S�`Bb- RNe3X
"�m/v RN3d , "�m/v- .X- Ŀ ai`2M�`BmK *QKK2`+BmKX ɂ#2` :2b+?2MF2 mM/

:HɃ+FrɃMb+?2 xmK `ƺKBb+?2M L2mD�?`b72bi ŀ- BM _?2BMBb+?2b Jmb2mK 7Ƀ`
S?BHQHQ;B2- Rjy- RN3d- TX RĜjyX

"�m2`- kyy8 , "�m2`- 6X �X- Ŀ >2``b+?2`;�#2M �M a�MFi S2i2` ŀ- BM JBii2B@
HmM;2M xm` bT i�MiBF2M �`+? QHQ;B2 mM/ #vx�MiBMBb+?2M EmMbi;2b+?B+?i2-
9- kyy8- TX e8ĜNkX

"�m2`- :�#2 mM/ S2`bQM- kyyN , ě - :�#2 mM/ S2`bQMX :2b+?2MF2 �Hb h` ;2`
T2`bQM�H2` �m`� BM /2` aT i�MiBF2 U1B+?bi ii2` lMBp2`bBi ib`2/2M RReV-
1B+?bi ii- kyyNX

"�m2`- S`2biB;2;Ƀi2`- kyyN , ě - Ŀ S`2biB;2;Ƀi2` mM/ E�Bb2`M ?2 BM /2` aT @
i�MiBF2 ŀ- BM "X >BH/2#`�M/i 2i *X o2Bi U2//XV- .2` q2`i /2` .BM;2
Ĝ :Ƀi2` BK S`2biB;2/BbFm`b UJɃM+?M2` aim/B2M xm` �Hi2M q2Hi eV- JɃM@
+?2M- kyyN- TX jdjĜjN3X

"�mKF�KT kyR9 , "�mKF�KT- 1X- EQKKmMBF�iBQM BM /2` EB`+?2 /2b jX
C�?`?mM/2`ibX "Bb+?ƺ72 mM/ :2K2BM/2M xrBb+?2M EQM~BFi mM/ EQMb2Mb
BK AKT2`BmK _QK�MmK Uaim/B2M mM/ h2ti2 xm �MiBF2 mM/ *?`Bbi2M@
imK NkV- hɃ#BM;2M- kyR9X

"�mix RNNy , "�mix- 6X qX- Ŀ :`2;Q` AX- /2` :`QĽ2 ŀ- BM ""EG- k- RNNy-
TX kNeĜjy9X

"�x2HK�Mb- E2?M2 � P;`Bb RNN3 , "�x2HK�Mb- CX- SX E2?M2 2i qX
P;`Bb- Ŀ :2b+?2MF2 ŀ- BM _:�- RR- RNN3- TX 9eeĜ9ddX

"2+F- a+?QHx � q�Hi2` kyyN , "2+F- >X- SX a+?QHx 2i lX q�Hi2`-
Ŀ 1BM7Ƀ?`mM; , "2;`Bz2- 6`�;2M mM/ EQMx2Ti2 ŀ- BM B/2K U2//XV- .B2
J�+?i /2` q2MB;2MX �`BbiQF`�iBb+?2 >2``b+?�7ibT`�tBb- EQKKmMBF�iBQM
mM/ Ŀ 2/H2` ŀ G2#2MbiBH BM �MiBF2 mM/ 6`Ƀ?2` L2mx2Bi U>BbiQ`Bb+?2 w2Bi@
b+?`B7iX "2B?27i2 9dV- JɃM+?2M- kyyN- TX RĜRjX

"2+FH2v RNNj , "2+FH2v- 6X �X- Ŀ q?v S2�`b \ h?2 _QH2 Q7 HBiiH2 aBMb BM
�m;mbiBM2Ƕb *QM72bbBQMb ŀ- BM �m;mbiBMB�M�- 9j- RNNj- TX 8jĜd8X

"2Mi2H2- "`QbBmb � C�``2M U2//XV kyRj , "2Mi2H2- :X- >X@"X "`QbBmb
2i PX C�``2M U2//XV- G2tBFQM EQKKmMBF�iBQMb@ mM/ J2/B2MrBbb2Mb+?�7i-
qB2b#�/2M- kyRjX
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"ö`2M;2` kyRk , "ö`2M;2`- �X- Ŀ .2b T`QpBM+2b p2`b _QK2 2i /2 _QK2
p2`b H2b T`QpBM+2b , H� i`�MbKBbbBQM /2 HǶBM7Q`K�iBQM /�Mb HǶ1KTB`2 `Q@
K�BM ŀ- BM 6`�MÊQBb"`Bx�v U2/XV- G2b 7Q`K2b /2 HǶû+?�M;2X *QKKm@
MB[m2`- /Bzmb2`- BM7Q`K2` /2 HǶ�MiB[mBiû �m soAAA bBĕ+H2- _2MM2b- kyRk-
TX R3dĜRN3X

"ö`2M;2`@"�/2H kyyk , "ö`2M;2`@"�/2H- �X- Ŀ G� +B`+mH�iBQM /2 HǶBM@
7Q`K�iBQM /Ƕ�T`ĕb H� +Q``2bTQM/�M+2 /2 SHBM2 H2 C2mM2 �p2+ h`�D�M ŀ- BM
CX �M/`2�m 2i *X oB`HQmp2i U2//XV- GǶBM7Q`K�iBQM 2i H� K2` /�Mb H2
KQM/2 �MiB[m2 U*16_ kNdV- _QK�- kyyk- TX kRNĜkjRX

"2`M#2+F kyyN , "2`M#2+F- _X- Ŀ q2`ib+?ƺT7mM;bi?2Q`B2M pQM J�`t mM/
J�mbb xm "�m/`BHH�`/ mM/ "Qm`/B2m ŀ- BM "X >BH/2#`�M/i 2i *X o2Bi
U2//XV- .2` q2`i /2` .BM;2 Ĝ :Ƀi2` BK S`2biB;2/BbFm`b UJɃM+?M2` aim/B2M
xm` �Hi2M q2Hi eV- JɃM+?2M- kyyN- TX jRĜdRX

"2`i?QH/ 2i �HX kyye , "2`i?QH/- CX- :X >2HH2 2i *X EBi�;�r�- Ŀ LQ`/@
b22 Q/2` JBii2HK22` \ _ƺKBb+?2 �mbi2`M mM/ �M/2`2 aT2Bb2�#7 HH2 2BM2`
;2?Q#2M2M EɃ+?2 �mb /2M h?2`K2M;`�#mM;2M /2` *QHQMB� lHTB� h`�B�@
M� ŀ- BM s�Mi2M2` "2`B+?i2- R9- kyye- TX ke8ĜjykX

"2`i?Qm/- >m`i2H � J2Mm RN33 , "2`i?Qm/- hX- GX@SX >m`i2H 2i
JX J2Mm- Ŀ úim/2b �M�HviB[m2b /ǶQ#D2ib 2M �`;2Mi `QK�BMbX "BH�M 2i
S2`bT2+iBp2 U§ T`QTQb /m i`ûbQ` /2 "Qb+Q`2�H2V ŀ- BM 6X "�`�ii2 U2/XV-
�`;2Mi2`B2 `QK�BM2 2i #vx�MiBM2- S�`Bb- RN33- TX j8Ĝ8yX

"2v2H2` kyRR , "2v2H2`- JX- :2b+?2MF2 /2b E�Bb2`bX aim/B2M xm` *?`Q@
MQHQ;B2- xm /2M 1KT7 M;2`M mM/ xm /2M :2;2Mbi M/2M /2` F�Bb2`HB+?2M
o2`;�#mM;2M BK 9X C?X MX *?`X UEHBQX "2B?27i2- MX bX R3V- "2`HBM- kyRRX

"2v2` kyRR , "2v2`- >X- Ŀ L2b+BmMi Kmi� 2bb2 KmM2`� b�TB2MiBbX :2b+?2M@
F2t2;2b2 mM/ :2b+?2MFi?2Q`B2 BM /2` H�i2BMBb+?2M 1TBbiQHQ;`�T?B2 /2b JBi@
i2H�Hi2`b ŀ- BM JX :`ȽM#�`i U2/XV- :2b+?2MF2 2`?�Hi2M /B2 6`2mM/b+?�7iX
:�#2Mi�mb+? mM/ L2ixr2`FT~2;2 BK 2m`QT Bb+?2M JBii2H�Hi2` U"vx�MiBM@
bB+?2 aim/B2M mM/ h2ti2 RV- JɃMbi2`- "2`HBM- kyRR- TX RjĜ8jX

"B�M+?B kyyd , "B�M+?B- *X- Ŀ ai`mK2Mi2 2 i2+?MB+?2 /B H�pQ`�xBQM2 /2HHǶ�pQ@
`BQ 2i /2HHǶQbbQ ŀ- BM JX .�pB/ U2/XV- 1#m`M2� /BTiv+?� , B /BiiB+B /Ƕ�pQ`BQ
i`� �MiB+?Bi¨ 2 J2/BQ2pQ- "�`B- kyyd- TX j9NĜj38X

"BDbi2`p2H/ kyyR , "BDbi2`p2H/- �X@CX- Ŀ h?2 K2/B2p�H :B7i �b �;2Mi Q7
bQ+B�H "QM/BM; �M/ TQHBiB+�H SQr2`X � +QKT�`�iBp2 �TT`Q�+? ŀ- BM 1X
*Q?2M 2i JX .2 CQM; U2//XV- J2/B2p�H h`�Mb7Q`K�iBQMbX h2tib- SQr2`-
�M/ :B7ib BM *QMi2ti U*mHim`2b- "2HB27b �M/ h`�/BiBQMbX J2/B2p�H �M/
1�`Hv JQ/2`M S2QTH2 RRV- G2B/2M- "QbiQM- EƺHM- kyyR- TX RkjĜR8eX

"BM/2` � 1?HB+? U2//XV RNN8 , "BM/2`- :X 2i EX 1?HB+? U2//XV- EQKKmMB@
F�iBQM /m`+? w2B+?2M mM/ qQ`iX ai ii2M mM/ 6Q`K2M /2` EQKKmMBF�iBQM
BK �Hi2`imK 9 U"Q+?mK2` �HiX qBbbX *QHHQ[mBmK kjV- h`B2`- RNN8X
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"BM/2` � 1?HB+? U2//XV RNNe , "BM/2`- :X 2i EX 1?HB+? U2//XV- EQKKmMB@
F�iBQM BM TQHBiBb+?2M mM/ FmHiBb+?2M :2K2BMb+?�7i2MX ai ii2M mM/ 6Q`K2M
/2` EQKKmMBF�iBQM BK �Hi2`imK 8 U"Q+?mK2` �HiX qBbbX *QHHQ[mBmK k9V-
h`B2`- RNNeX

"BM/2` � 1?HB+? U2//XV RNNd , ě U2//XV- _2HB;Bƺb2 EQKKmMBF�iBQMX ai i@
i2M mM/ 6Q`K2M /2` EQKKmMBF�iBQM BK �Hi2`imK e U"Q+?mK2` �HiX qBbbX
*QHHQ[mBmK keV- h`B2`- RNNdX

"B`i R33k , "B`i- hX- .�b �MiBF2 "m+?r2b2M BM b2BM2K o2`? HiMBbb xm`
GBii2`�im`- "2`HBM- R33kX

"DQ`MHB2 kyRy , "DQ`MHB2- JX aX- Ŀ �KB+BiB� BM i?2 1TBbiQH�`v h`�/B@
iBQM , h?2 *�b2 Q7 *�bbBQ/Q`mb o�`B�2 ŀ- BM EX Jmbi�F�HHBQ 2i *?`Bb@
iB�ME`ƴix2H U2//XV- .2 �KB+BiB�X 6`B2M/b?BT �M/ bQ+B�H L2irQ`F BM
�MiB[mBiv �M/ i?2 JB//H2 �;2b U�+i� AMbiBimiB _QK�MB 6BMH�M/B�2 jeV-
_QK�- kyRy- TX Rj8ĜR89X

"H�M+?�`/ RNNj , "H�M+?�`/- �X- Ŀ G2b T�Tv`mb HBiiû`�B`2b ;`2+b 2ti`�Bib
/2 +�`iQMM�;2b , ûim/2b /2 #B#HBQHQ;B2 ŀ- BM JX J�MB�+B 2i SX JmM�7
U2//XV- �M+B2Mi �M/ K2/B2p�H #QQF K�i2`B�Hb �M/ i2+?MB[m2b U1`B+2- R3@k8
b2Ti2K#2` RNNkV- iX R- R- *Bii¨ /2H o�iB+�MQ- RNNj- TX R8Ĝ9yX

"H�M+?�`/ U2/XV RN3N , ě U2/XV- G2b /û#mib /m +Q/2tX �+i2b /2 H� DQm`Mû2
/Ƕûim/2- S�`Bb- DmBHH2i RN38 U"B#HBQHQ;B� NV- hm`M?Qmi- RN3NX

"H�M+F RNNk , "H�M+F- >X- .�b "m+? BM /2` �MiBF2- JɃM+?2M- RNNkX
"HQ+? R3Nk , "HQ+?- :X- Ŀ .BTiv+?QM ŀ- BM *X .�`2K#2`; 2i 1X a�;HBQ

U2//XV- .B+iBQMM�B`2 /2b �MiB[mBiûb ;`2+[m2b 2i `QK�BM2b- iX AA- S�`Bb- R3Nk-
TX kdRĜkddX

"QBbbB2` R3ej , "QBbbB2`- :X- Ŀ �iiB+mb- û/Bi2m` /2 *B+û`QM ŀ- BM _2pm2
�`+?ûQHQ;B[m2- MX bX d- R3ej- TX NjĜRykX

"QHF2bi2BM RN8y , "QHF2bi2BM- >X- Ŀ �`K2MT~2;2 ŀ- BM _�*- R- RN8y-
TX e3NĜdy8X

"Q`bƠ � E�MM U2//XV kyy9 , "Q`bƻ- oX 2i *X E�MM U2//XV- :2b+?B+?ib@
/�`bi2HHmM;X J2/B2M- J2i?Q/2M- ai`�i2;B2M- EƺHM- q2BK�`- qB2M- kyy9X

"Qm/�`i+?QmF- :2M2pBĐp2 � JQH2i kyRy , "Qm/�`i+?QmF- CX@GX-
oX :2M2pBĐp2 2i >X JQH2i- Ŀ § T`QTQb /2 HǶ�`iB+H2 /2 CX w2H�xQrbFB
2i _X wmFQrbFB , ǳ.2mt TH�ib 2M �`;2Mi /2 HǶ�MiB[mBiû i�`/Bp2 �m Kmbû2
M�iBQM�H /2 o�`bQpB2ǴX Zm2H[m2b /QMMû2b +QKTHûK2Mi�B`2b ŀ- BM JûKQB`2b
/2 H� bQ+Bûiû �`+?ûQHQ;B[m2 /m JB/B /2 H� 6`�M+2- dy- kyRy- TX 3RĜN8X

"Qm;MQmt kyyR , "Qm;MQmt- .X- AMi`Q/m+iBQM �mt b+B2M+2b /2 H� +QKKm@
MB+�iBQM- S�`Bb- kyyRX

"Qm`/B2m RNdN , "Qm`/B2m- SX- G� /BbiBM+iBQMX *`BiB[m2 bQ+B�H2 /m Dm;2@
K2Mi- S�`Bb- RNdNX
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"Qr2b kyyR , "Qr2b- EX- Ŀ ApQ`v GBbib , *QMbmH�` .BTiv+?b- *?`BbiB�M
�TT`QT`B�iBQM �M/ SQH2KB+b Q7 hBK2 BM H�i2 �MiB[mBiv ŀ- BM �`i >BbiQ`v-
k9- kyyR- TX jj3Ĝj8dX

"QrK�M � qQQH7 U2//XV RNN9 , "QrK�M- �X EX 2i :X .X qQQH7 U2//XV-
GBi2`�+v �M/ TQr2` BM i?2 �M+B2Mi rQ`H/- *�K#`B/;2- RNN9X

"`2bbQM- *Q+mH� � Sö#�`i?2 U2//XV kyy8 , "`2bbQM- �X- �X@JX *Q+m@
H� 2i *X Sö#�`i?2 U2//XV- GǶû+`Bim`2 Tm#HB[m2 /m TQmpQB`- S�`Bb- kyy8X

"`B�M/@SQMb�`i kyyd , "`B�M/@SQMb�`i- *X- Ŀ G2b H�M+2`b /2 +�/2�mt
UKBbbBHB�V 2M �7`B[m2 /m LQ`/ `QK�BM2 ŀ- BM �MiB[mBiûb �7`B+�BM2b- 9j-
kyyd- TX dNĜNdX

"`Bx�v U2/XV kyRk , "`Bx�v- 6X U2/XV- G2b 7Q`K2b /2 HǶû+?�M;2X *QKKmMB@
[m2`- /Bzmb2`- BM7Q`K2` /2 HǶ�MiB[mBiû �m soAAA bBĕ+H2- _2MM2b- kyRkX

"`Q/2`b2M U2/XV kyyR , "`Q/2`b2M- EX U2/XV- :2#2i mM/ 6Hm+?- w2B+?2M
mM/ h`�mKX �bT2Fi2 `2HB;Bƺb2` EQKKmMBF�iBQM BM /2` �MiBF2 U�MiBF2 EmH@
im` mM/ :2b+?B+?i2 RV- JɃMbi2`- kyyRX

"`QF RN8R , "`QF- JX- Ŀ § T`QTQb /2b H2ii`2b 72bi�H2b ŀ- BM oB;BHB�2 *?`Bb@
iB�M�2- 8- RN8R- TX RyRĜRRyX

"`QrM RNeR , "`QrM- SX- Ŀ �bT2+ib Q7 i?2 *?`BbiB�MBb�iBQM Q7 i?2 _QK�M
�`BbiQ+`�+v ŀ- BM C_a- 8R- RNeR- TX RĜRRX

"`QrM RNed , ě - �m;mbiBM2 Q7 >BTTQX � "BQ;`�T?v- GQM/QM- RNedX
"`QrM RN3y , ě - Ŀ �`i �M/ aQ+B2iv BM H�i2 �MiB[mBiv ŀ- BM EX q2BixK�MM

U2/XV- �;2 Q7 aTB`Bim�HBiv , � avKTQbBmK- S`BM+2iQM- RN3y- TX RdĜkdX
"`QrM RNNk , ě - SQr2` �M/ S2`bm�bBQM BM H�i2 �MiB[mBiv- J�/BbQM- RNNkX
"`QrM RNN8 , ě - �mi?Q`Biv �M/ i?2 b�+`2/X �bT2+ib Q7 *?`BbiB�MBb�iBQM Q7

i?2 _QK�M qQ`H/- *�K#`B/;2- RNN8X
"`QrM kyyk , ě - SQp2`iv �M/ G2�/2`b?BT BM i?2 H�i2` _QK�M 1KTB`2-

>�MMQp2`- kyykX
"`QrM kyRj , ě - Ŀ 6`QK 1m2`;2iBbK iQ *?`BbiB�M :BpBM;X h?2 S�`�K2@

i2`b Q7 � *?�M;2 ŀ- BM SX 1B+? 2i 1X 6�#2` U2//XV- _2HB;Bƺb2` �HHi�;
BM /2` aT i�MiBF2 USQib/�K2` �Hi2`imKbrBbb2Mb+?�7iHB+?2 "2Bi` ;2 99V-
aimii;�`i- kyRj- TX kjĜjyX

"`m;;Bbb2` RNNj , "`m;;Bbb2`- SX- avKK�[m2 Qm H2 `Bim2H ûTBbiQH�B`2 /2
HǶ�KBiBû HBiiû`�B`2X _2+?2`+?2b bm` H2 T`2KB2` HBp`2 /2 H� +Q``2bTQM/�M+2-
6`B#Qm`;- RNNjX

"m`F�`i RNN8 , "m`F�`i- _X- EQKKmMBF�iBQMbrBbb2Mb+?�7i , :`mM/H�;2M
mM/ S`Q#H2K72H/2`X lK`Bbb2 2BM2` BMi2`/BxBTHBM `2M aQxB�HrBbb2Mb+?�7i-
EƺHM- qB2M- q2BK�`- RNN8 U`ûû/X `2i`�p�BHHû2 /2 RN3jVX

"m`` RN83 , "m``- oX- Ŀ 1/BiBQMbi2+?MBF ŀ- BM _�*- 9- RN83- TX 8NdĜeRyX
*�#Qm`2i kyy8 , *�#Qm`2i- "X- Ŀ s2MB� Qm +�/2�mt �HBK2Mi�B`2b /�Mb

HǶ�MiB[mBiû i�`/Bp2 ŀ- BM aX *`Q;B2x@Sö`2[mBM U2/XV- .B2mUtV 2i >QKK2bX
>BbiQB`2 2i B+QMQ;`�T?B2 /2b bQ+Bûiûb T�ś2MM2b 2i +?`ûiB2MM2b /2 HǶ�MiB[mB@
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iû ¨ MQb DQm`b- JûH�M;2b 2M HǶ?QMM2m` /2 6`�MÏQBb2 h?ûH�KQM- _Qm2M- G2
>�p`2- kyy8- TX jeNĜj3NX

*�BHHö kyyy , *�BHHö- �X- �Mi?`QTQHQ;B2 /m /QMX G2 iB2`b T�`�/B;K2- S�`Bb-
kyyyX

*�BHH2i RNNj , *�BHH2i- CX@SX- GǶûp2`;ûiBbK2 KQMmK2Mi�H +?`ûiB2M 2M Ai�HB2
2i ¨ b2b K�`;2b U*16_ Rd8V- _QK�- RNNjX

*�BM kyyN , *�BM- �X- h?2 H2ii2`b Q7 C2`QK2 , �b+2iB+BbK- #B#HB+�H 2t2;2bBb-
�M/ i?2 +QMbi`m+iBQM Q7 *?`BbiB�M �mi?Q`Biv BM H�i2 �MiB[mBiv- Pt7Q`/-
kyyNX

*�K2`QM RN38 , *�K2`QM- �X- Ŀ h?2 .�i2 �M/ PrM2`b Q7 i?2 1b[mBHBM2
h`2�bm`2 ŀ- BM �C�- 3NXR- RN38- TX Rj8ĜR98X

*�K2`QM RNNk , ě - Ŀ P#b2`p�iBQMb QM i?2 /Bbi`B#miBQM �M/ QrM2`b?BT Q7
H�i2 _QK�M bBHp2` TH�i2 ŀ- BM C_�- 8- RNNk- TX Rd3ĜR38X

*�K2`QM kyRy , ě - Ŀ h?2 /�i2 Q7 i?2 a+?QHB� o2imbiBQ`� QM Cmp2M�H ŀ- BM
h?2 *H�bbB+�H Zm�`i2`Hv UL2r a2`B2bV- eyXk- kyRy- TX 8eNĜ8deX

*�K2`QM kyRR , ě - h?2 H�bi S�;�Mb Q7 _QK2- Pt7Q`/- kyRRX
*�K2`QM kyRj , ě - Ŀ h?2 P`B;BM- *QMi2ti �M/ 6mM+iBQM Q7 *QMbmH�` .BT@

iv+?b ŀ- BM C_a- Ryj- kyRj- TX Rd9ĜkydX
*�M2HHBb kyyk , *�M2HHBb- �X- Ŀ G� H2ii`2 b2HQM b�BMi Cû`ƬK2X GǶûTBbiQH�`Biû

/2 H� +Q``2bTQM/�M+2 ?Bû`QMvKB2MM2 ŀ- BM GX L�/DQ 2i 1X :�pQBHH2
U2//XV- 1TBbimH�2 �MiB[m�2 AAX �+i2b /m AA +QHHQ[m2 BMi2`M�iBQM�H Ŀ G2
;2M`2 ûTBbiQH�B`2 �MiB[m2 2i b2b T`QHQM;2K2Mib 2m`QTû2Mb ŀ- GQmp�BM- S�`Bb-
kyyk- TX jRRĜjjkX

*�M2HHBb kyye , ě - Ŀ lM2 �KBiBû T�` H2ii`2b 2i b2b �Hû�b , H� +Q``2bTQM@
/�M+2 2Mi`2 S�mHBM /2 LQH2 2i Cû`ƬK2 ŀ- BM SX G�m`2M+2 2i 6X :mBHH�m@
KQMi U2//XV- 1TBbimH�2 �MiB[m�2 AoX �+i2b /m Ao +QHHQ[m2 BMi2`M�iBQM�H
Ŀ GǶûTBbiQH�B`2 �MiB[m2 2i b2b T`QHQM;2K2Mib 2m`QTû2Mb ŀ- GQmp�BM- S�`Bb-
kyye- TX kR8ĜkjkX

*�M2` kyy3 , *�M2`- .X 6X- Ŀ q2�Hi?- ai2r�`/b?BT �M/ +?�`Bi�#H2 ǳ"H2b@
bBM;bǴ BM 1�`Hv "vx�MiBM2 JQM�biB+BbK ŀ- BM aX _X >QHK�M U2/XV- q2�Hi?
�M/ SQp2`iv BM i?2 1�`Hv *?m`+? U>QHv *`Qbb aim/B2b BM S�i`BbiB+ h?2Q@
HQ;v �M/ >BbiQ`vV- :`�M/ _�TB/b- kyy3- TX kkRĜk9kX

*�M2` kyRj , ě - Ŀ �HKb- "H2bbBM;b- Pz2`BM;b , h?2 _2T2`iQB`2 Q7 *?`BbiB�M
:B7ib BM 1�`Hv "vx�MiBmK ŀ- BM JX GX a�iHQr U2/XV- h?2 :B7i BM �MiB[mBiv
Uh?2 �M+B2Mi qQ`H/ , +QKT�`�iBp2 ?BbiQ`B2bV- J�H/2M- kyRj- TX k8Ĝ98X

*�M2iiB kyR9 , *�M2iiB- GX- Ŀ *?`BbiB�M :B7i �M/ :B7i 1t+?�M;2 7`QK
H�i2 �MiB[mBiv iQ i?2 2�`Hv JB//H2 �;2b ŀ- BM 6X *�`H£ 2i JX :Q`B
U2//XV- :B7i :BpBM; �M/ i?2 Ŀ 1K#2//2/ ŀ 1+QMQKv BM i?2 �M+B2Mi qQ`H/
U�F�/2KB2FQM72`2Mx2M RdV- >2B/2H#2`;- kyR9- TX jjdĜj8RX

*�T/2i`2v � L2HBb@*HöK2Mi U2//XV kyye , *�T/2i`2v- GX 2i CX L2HBb@
*HöK2Mi U2//XV- G� +B`+mH�iBQM /2 HǶBM7Q`K�iBQM /�Mb H2b úi�ib �MiB[m2bX
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�+i2b /2 H� i�#H2 `QM/2 Ŀ G� +B`+mH�iBQM /2 HǶBM7Q`K�iBQM /�Mb H2b bi`m+im`2b
/2 TQmpQB` �MiB[m2b ŀ- S�`Bb- kyyeX

*�T/2pBH� kyRy , *�T/2pBH�- SX JX AX- Ŀ G2b TQ`i2m`b /2 H2ii`2b �ii2biûb
/�Mb HǶûTBbiQH�B`2 /2 :`û;QB`2 H2 :`�M/ ŀ- BM CX .2bKmHHB2x- *X >QĊi@
p�M *�mr2M#2`;?2 2i CX@*X CQHBp2i U2//XV- GǶûim/2 /2b +Q``2bTQM@
/�M+2b /�Mb H2 KQM/2 `QK�BM /2 HǶ�MiB[mBiû +H�bbB[m2 ¨ HǶ�MiB[mBiû i�`@
/Bp2 , T2`K�M2M+2b 2i Kmi�iBQMb U�+i2b /m sss +QHHQ[m2 BMi2`M�iBQM�H
/2 GBHH2- MQp2K#`2 kyy3V- GBHH2- kyRy- TX ReRĜRdNX

*�`+QTBMQ RN9d , *�`+QTBMQ- CX- G2b b2+`2ib /2 H� +Q``2bTQM/�M+2 /2
*B+û`QM- S�`Bb- RN9dX

*�`H£ � :Q`B U2//XV kyR9 , *�`H£- 6X 2i JX :Q`B U2//XV- :B7i :BpBM;
�M/ i?2 Ŀ 1K#2//2/ ŀ 1+QMQKv BM i?2 �M+B2Mi qQ`H/ U�F�/2KB2FQM72@
`2Mx2M RdV- >2B/2H#2`;- kyR9X

*�``Bö kyRy , *�``Bö- CX@JX- Ŀ G2 HBp`2 +QKK2 Q#D2i /Ƕmb�;2- H2 HBp`2 +QKK2
p�H2m` bvK#QHB[m2 ŀ- BM �MiB[mBiû h�`/Bp2- R3- kyRy- TX R3RĜRNyX

*�bb�M2HHB kyyd , *�bb�M2HHB- _X- Ŀ A KQ/B i`�bKBbbBQM2X .�B h2bQ`B �H@
iQK2/B2p�HB �B Jmb2B /Ƕ�`iB �THHB+�i2 ŀ- BM JX .�pB/ U2/XV- 1#m`M2� /BT@
iv+?� , B /BiiB+B /Ƕ�pQ`BQ i`� �MiB+?Bi¨ 2 J2/BQ2pQ- "�`B- kyyd- TX jRdĜ
jkNX

*�p�HH2`� RNkk , *�p�HH2`�- 6X- a�BMi Cû`ƬK2X a� pB2 2i bQM ƾmp`2-
GQmp�BM- S�`Bb- RNkkX

*�p�HHQ RNd8 , *�p�HHQ- :X- GB#`B- 2/BiQ`B 2 Tm##HB+Q M2H KQM/Q �MiB+Q ,
;mB/� biQ`B+� 2 +`BiB+�- _QK�- RNd8X

*�p�HHQ RNNd , ě - Ŀ "m+? ŀ- BM .LS- k- RNNd- TX 3yeĜ3ReX
*�p�HHQ kyyR , ě - Ŀ _QHH2 ŀ- BM .LS- Ry- kyyR- TX Ry9dĜRy8yX
*�p�HHQ kyRy , ě - Ŀ GB#`B- H2iim`� 2 #B#HBQi2+?2 M2HH� i�`/� �MiB+?Bi¨X lM

T�MQ`K� 2 [m�H+?2 `B~2bbBQM2 ŀ- BM �MiB[mBiû h�`/Bp2- R3- kyRy- TX NĜkyX
*�p�HHQ � *?�`iB2` U2//XV RNNd , *�p�HHQ- :X 2i _X *?�`iB2` U2//XV-

>BbiQB`2 /2 H� H2+im`2 /�Mb H2 KQM/2 Q++B/2Mi�H- S�`Bb- RNNdX
*�p�HHQ � oQbb RNNd , *�p�HHQ- :X 2i qX 1X oQbb- Ŀ *Q/2t A , EmHim`@

;2b+?B+?i2 ŀ- BM .LS- j- RNNd- TX 8yĜ89X
*?�M/2xQM kyyN , *?�M/2xQM- *X- Ŀ G2 ;B#B2` /�Mb H2 KQM/2 ;`2+X _ƬH2

�HBK2Mi�B`2- û+QMQKB[m2 2i bQ+B�H ŀ- BM *?�bb2b �MiB[m2bX S`�iB[m2b 2i
`2T`ûb2Mi�iBQMb /�Mb H2 KQM/2 ;`û+Q@`QK�BM UAAA bBĕ+H2 �pX CX *X@Ao
bBĕ+H2 �T`X CX *XV _2MM2b- kyyN- TX d8ĜN8X

*?�M/2xQM kyR8 , ě - Ŀ �MBK�Hb- J2�i- �M/ �HBK2Mi�`v "v@T`Q/m+ib ,
S�ii2`Mb Q7 S`Q/m+iBQM �M/ *QMbmKTiBQM ŀ- BM CX qBHFBMb 2i _X L�@
/2�m U2//XV- � *QKT�MBQM iQ 6QQ/ BM i?2 �M+B2Mi qQ`H/ U"H�+Fr2HH
*QKT�MBQMb iQ i?2 �M+B2Mi qQ`H/V- J�H/2M- Pt7Q`/- kyR8- TX Rj8ĜR9eX
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*?�bi�;MQH RN8e , *?�bi�;MQH- �X- Ŀ G2 bûM�i2m` oQHmbB2M 2i H� +QMp2`@
bBQM /ǶmM2 7�KBHH2 /2 HǶ�`BbiQ+`�iB2 `QK�BM2 �m "�b@1KTB`2 ŀ- BM _1�m;-
83- RN8e- TX k9RĜk8jX

*?�bi�;MQH RN83 , *?�bi�;MQH- �X- Ŀ P#b2`p�iBQMb bm` H2 +QMbmH�i bmz2+i
2i H� T`ûim`2 /m "�b@1KTB`2 ŀ- BM _2pm2 ?BbiQ`B[m2- kRN- RN83- TX kkRĜk8jX

*?�bi�;MQH RNNk , ě - G2 bûM�i ¨ HǶûTQ[m2 BKTû`B�H2X _2+?2`+?2b bm` H�
+QKTQbBiBQM /2 HǶ�bb2K#Hû2 2i H2 bi�imi /2 b2b K2K#`2b- S�`Bb- RNNkX

*?2M�mHi kyRe , *?2M�mHi- _X _X- Ŀ "2vQM/ S�;�Mb �M/ *?`BbiB�Mb ,
SQHBiB+b �M/ AMi`�@*?`BbiB�M *QM~B+i BM i?2 *QMi`Qp2`bv Qp2` i?2 �Hi�`
Q7 oB+iQ`v ŀ- BM JX _X a�HxK�M- JX a{;?v 2i _X GX h2bi� U2//XV-
S�;�Mb �M/ *?`BbiB�Mb BM H�i2 �MiB[m2 _QK2X *QM~B+i- +QKT2iBiBQM- �M/
+Q2tBbi2M+2 BM i?2 7Qm`i? +2Mim`v- L2r uQ`F- kyRe- TX 9eĜejX

*?2`MQ;H�xQp kyRR , *?2`MQ;H�xQp- .X- Ŀ q�b #2/2mi2M /`2B 6Bb+?2 \
"2i`�+?imM;2M pQM :2b+?2MF2M BM #vx�MiBMBb+?2M "`B272M ŀ- BM JX :`ȽM@
#�`i U2/XV- :2b+?2MF2 2`?�Hi2M /B2 6`2mM/b+?�7iX :�#2Mi�mb+? mM/ L2ix@
r2`FT~2;2 BK 2m`QT Bb+?2M JBii2H�Hi2` U"vx�MiBMBb+?2 aim/B2M mM/ h2ti2 RV-
JɃMbi2`- "2`HBM- kyRR- TX 88ĜeNX

*?2p�HB2` RN33 , *?2p�HB2`- _X- oQv�;2b 2i /ûTH�+2K2Mib /�Mb HǶ1KTB`2
`QK�BM- S�`Bb- RN33X

*?`vbQb � qQQ/ U2//XV RNNN , *?`vbQb- 1X 2i AX qQQ/ U2//XV- 1�bi
�M/ q2bi , JQ/2b Q7 *QKKmMB+�iBQMX S`Q+22/BM;b Q7 i?2 }`bi TH2M�`v
+QM72`2M+2 �i J2`B/�- G2B/2M- RNNNX

*?`x�MQpbFB kyyd , *?`x�MQpbFB- GX- Ŀ G2 pB2 /2HHǶ�pQ`BQ ŀ- BM JX .�pB/
U2/XV- 1#m`M2� /BTiv+?� , B /BiiB+B /Ƕ�pQ`BQ i`� �MiB+?Bi¨ 2 J2/BQ2pQ- "�`B-
kyyd- TX RN8ĜkkRX

*BiiB � wBQbB kyyd , *BiiB- 6X 2i �X wBQbB- Ŀ ǳ.BTiv+?� 2t 2#Q`2Ǵ , Pbb2`@
p�xBQMB T2` mMQ bim/BQ H2bbB+�H2 ŀ- BM JX .�pB/ U2/XV- 1#m`M2� /BTiv+?� ,
B /BiiB+B /Ƕ�pQ`BQ i`� �MiB+?Bi¨ 2 J2/BQ2pQ- "�`B- kyyd- TX 99ĜdRX

*HQm/ RN3N , *HQm/- .X CX- Ŀ h?2 *HB2Mi@S�i`QM _2H�iBQMb?BT ŀ- BM �X
q�HH�+2@>�/`BHH U2/XV- S�i`QM�;2 BM �M+B2Mi aQ+B2iv UG2B+2bi2` LQi@
iBM;?�K aim/B2b BM �M+B2Mi aQ+B2iv RV- GQM/QM- L2r uQ`F- RN3N- TX kyNĜ
kR8X

*QHT�2`i kyR9 , *QHT�2`i- aX- Ŀ 1m2`;2iBbK �M/ i?2 :B7i ŀ- BM 6X *�`H£
2i JX :Q`B U2//XV- :B7i :BpBM; �M/ i?2 Ŀ 1K#2//2/ ŀ 1+QMQKv BM i?2
�M+B2Mi qQ`H/ U�F�/2KB2FQM72`2Mx2M RdV- >2B/2H#2`;- kyR9- TX R3RĜkyRX

*QMMQ` RNN3 , *QMMQ`- *X GX- h?2 +QHQ` Q7 ApQ`vX SQHv+?`QKv QM "vx�MiBM2
ApQ`B2b- S`BM+2iQM- RNN3X

*QM`BM; kyyR , *QM`BM;- "X- >B2`QMvKmb �Hb "`B27b+?`2B#2`X 1BM "2Bi`�;
xm` bT i�MiBF2M 1TBbiQHQ;`�T?B2 Uaim/B2M mM/ h2ti2 xm �MiBF2 mM/ *?`Bb@
i2MimK 3V- hɃ#BM;2M- kyyRX
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*QMv#2�`2 kyyy , *QMv#2�`2- *X- S�mHBMmb LQbi2`X a2H7 �M/ avK#QHb BM
i?2 G2ii2`b Q7 S�mHBMmb Q7 LQH� UPt7Q`/ 1�`Hv *?`BbiB�M aim/B2bV- Pt7Q`/-
kyyyX

*QQT2` � >BHHK�M U2//XV kyyd , *QQT2`- EX 2i CX >BHHK�MM U2//XV-
_2HB;BQM- .vM�biv �M/ S�i`QM�;2 BM 1�`Hv *?`BbiB�M _QK2- *�K#`B/;2-
kyydX

*Q`#B2` RN3N , *Q`#B2`- JX- Ŀ G2 bi�imi �K#B;m /2 H� pB�M/2 ¨ _QK2 ŀ-
BM .>�- R8Xk- RN3N- TX RydĜR83X

*Q`#B2` RNNd , ě - Ŀ HB#2`�HBi�b- H�`;BiBQ ŀ- BM .LS- j- RNNd- TX R9yĜR9kX
*Q`#B2` kyye , ě - .QMM2` ¨ pQB`- /QMM2` ¨ HB`2 , KûKQB`2 2i +QKKmMB+�@

iBQM /�Mb H� _QK2 �M+B2MM2- S�`Bb- kyyeX
*Q`#B2` � >ƴMH2 kyyy , *Q`#B2`- JX 2i �X >ƴMH2- Ŀ KmMmb- KmM2`� ŀ-

BM .LS- 3- kyyy- TX 93jĜ9N9X
*QbFmM kyyk , *QbFmM- �X- .B2 ;2Mb �mbQMB�M� �M /2` J�+?iX lMi2`bm@

+?mM;2M xm .2+BKmb J�;Mmb �mbQMBmb mM/ b2BM2` 6�KBHB2 US`QbQTQ;`�@
T?B+� 2i :2M2�HQ;B+� jV- Pt7Q`/- kyykX

*QmH2i RNNe , *QmH2i- *X- *QKKmMB[m2` 2M :`ĕ+2 �M+B2MM2 , ú+`Bib-
.Bb+Qm`b- AM7Q`K�iBQM- oQv�;2b- S�`Bb- RNNeX

*Qm`+2HH2 RN8y , *Qm`+2HH2- SX- _2+?2`+?2b bm` H2b *QM72bbBQMb /2 b�BMi
�m;mbiBM- S�`Bb- RN8yX

*Qm`+2HH2 RNej , ě - G2b *QM72bbBQMb /2 b�BMi �m;mbiBM /�Mb H� i`�/BiBQM
HBiiû`�B`2X �Miû+û/2Mib 2i TQbiû`Biû Uúim/2b �m;mbiBMB2MM2bV- S�`Bb- RNejX

*`BbiBM� kyR9 , *`BbiBM�- �X- Ŀ G2 +?2p�H /2b ûHBi2bX G2 T`2biB;2 /2b T`QT`Bû@
i�B`2b@ûH2p2m`b /2 +?2p�mt /�Mb HǶ�MiB[mBiû i�`/Bp2 ŀ- BM 6X >m`H2i- AX
_BpQ�H 2i AX aB/ö`� U2//XV- G2 S`2biB;2X �miQm` /2b 7Q`K2b /2 /Bzû`2M@
+B�iBQM bQ+B�H2 U*QHHQ[m2b /2 H� J�BbQM /2 HǶ�`+?ûQHQ;B2 2i /2 HǶûi?MQHQ;B2-
_2Mû@:BMQmpĕb RyV- S�`Bb- kyR9- TX Rd8ĜR39X

*`Bp2HH�`B- EB`+?K�MM- a�M/H � a+?ƴ;H U2//XV kyy9 , *`Bp2HH�`B-
6X 2i �HX U2//XV- .B2 J2/B2M /2` :2b+?B+?i2X >BbiQ`BxBi i mM/ J2/B�HBi i
BM BMi2`/BbxBTHBM `2` S2`bT2FiBp2- EQMbi�Mx- kyy9X

*`Q;B2x kyyk , *`Q;B2x- aX- Ŀ G2 +m`bmb Tm#HB+mb 2i H� +B`+mH�iBQM /2b
BM7Q`K�iBQMb Q{+B2HH2b T�` pQB2 /2 K2` ŀ- BM CX �M/`2�m 2i *X oB`HQm@
p2i U2//XV- GǶBM7Q`K�iBQM 2i H� K2` /�Mb H2 KQM/2 �MiB[m2 U*16_ kNdV-
_QK�- kyyk- TX 88ĜedX

*`QQF kyRj , *`QQF- wX- Ŀ 6B+iBp2 :B7ib?BT �M/ 6B+iBp2 6`B2M/b?BT BM :`2+Q@
_QK�M aQ+B2iv ŀ- BM JX GX a�iHQr U2/XV- h?2 :B7i BM �MiB[mBiv Uh?2
�M+B2Mi qQ`H/ , +QKT�`�iBp2 ?BbiQ`B2bV- J�H/2M- kyRj- TX eRĜdeX

*`Qmx2H RN33 , *`Qmx2H- >X- Ŀ Cû`ƬK2 i`�/m+i2m` /m S2`B �`+?ƬM /ǶP`B@
;ûM2 ŀ- BM uX@JX .mp�H U2/XV- Cû`ƬK2 2Mi`2 HǶP++B/2Mi 2i HǶP`B2MiX soA
+2Mi2M�B`2 /m /ûT�`i /2 b�BMi Cû`ƬK2 /2 _QK2 2i /2 bQM BMbi�HH�iBQM ¨
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"2i?Hû2KX �+i2b /m *QHHQ[m2 /2 *?�MiBHHv Ub2Ti2K#`2 RN3eV Uúim/2b �m@
;mbiBMB2MM2bX aû`B2 �MiB[mBiû RkkV- S�`Bb- RN33- TX R8jĜReRX

*m;mbB RN3j , *m;mbB- SX- 1pQHmxBQM2 2 7Q`K2 /2HHǶ2TBbiQHQ;`�}� H�iBM� M2HH�
i�`/� `2Tm##HB+� 2 M2B T`BKB /m2 b2+QHB /2HHǶAKT2`Q- +QM +2MMB bmHHǶ2TBbiQ@
HQ;`�}� T`2+B+2`QMB�M�- _QK�- RN3jX

*m;mbB RN3N , ě - Ŀ GǶ2TBbiQHQ;`�}�X JQ/2HHB 2 iBTQHQ;B2 /B +QKKmMB+�@
xBQM2 ŀ- BM :X *�p�HHQ- SX 62/2HB 2i �X :B�`/BM� U2//XV- GQ bT�xBQ
H2ii2`�`BQ /B _QK� �MiB+�- iX k- _QK�- RN3N- TX jdNĜ9RNX

*m`iBb RNNR , *m`iBb- _X AX- :�`mK �M/ a�Hb�K2Mi�X S`Q/m+iBQM �M/ *QK@
K2`+2 BM J�i2`B� J2/B+�- G2B/2M- RNNRX

*m`iBb kyR8 , ě - Ŀ aiQ`�;2 �M/ h`�MbTQ`i ŀ- BM CX qBHFBMb 2i _X L�/2�m
U2//XV- � *QKT�MBQM iQ 6QQ/ BM i?2 �M+B2Mi qQ`H/ U"H�+Fr2HH *QKT�@
MBQMb iQ i?2 �M+B2Mi qQ`H/V- J�H/2M- Pt7Q`/- kyR8- TX RdjĜR3kX

*miH2` RNNj , *miH2`- �X- Ŀ 6Bp2 H2bbQMb BM H�i2 _QK�M BpQ`v ŀ- BM C_�-
e- RNNj- TX RedĜRNkX

*miH2` kyyd , ě - Ŀ AH HBM;m�;;BQ pBbBpQ /2B /BiiB+B 2#m`M2BX 6Q`K�- 7mMxBQM2-
T`Q/mxBQM2- `B+2xBQM2 ŀ- BM JX .�pB/ U2/XV- 1#m`M2� /BTiv+?� , B /BiiB+B
/Ƕ�pQ`BQ i`� �MiB+?Bi¨ 2 J2/BQ2pQ- "�`B- kyyd- TX RjRĜRekX

.�H#v kyyy , .�H#v- �X- 1KTB`2 Q7 SH2�bm`2bX Gmtm`v �M/ BM/mH;2M+2 BM
i?2 _QK�M qQ`H/- GQM/QM- L2r uQ`F- kyyyX

.�HHv- >ƴHb+?2`- Jmi? � a+?M2B/2` U2//XV kyR9 , .�HHv- PX 2i �HX
U2//XV- J2/B2M /2` :2b+?B+?i2 Ĝ �MiBF2b :`B2+?2MH�M/ mM/ _QK- "2`HBM-
kyR9X

.�`/2M�v � _QbbQ U2//XV kyRj , .�`/2M�v- �X 2i 1X _QbbQ U2//XV-
.B�HQ;m2b 2Mi`2 bT?ĕ`2 Tm#HB[m2 2i bT?ĕ`2 T`Bpû2 /�Mb HǶ2bT�+2 /2 H� +Biû
`QK�BM2X o2+i2m`b- �+i2m`b- bB;MB}+�iBQMb Ua+`BTi� �MiB[m� 8eV- "Q`/2�mt-
kyRjX

.�pB/ kyRj , .�pB/- JX- _�p2MM�X EmMbi mM/ �`+?Bi2Fim` BM �MiBF2 mM/
JBii2H�Hi2`- JBH�MQ- kyRjX

.�pBb kyyj , .�pBb- LX wX- 1bb�B bm` H2 /QM /�Mb H� 6`�M+2 /m soA bBĕ+H2
Ui`�/m+iBQM /2 .X hB2`r2BH2`V- S�`Bb- kyyjX

.2+`QHH kyyk , .2+`QHH- oX >X- Ŀ 1iB�K TQbi2`Bb �HB[mB/ T`Q7mim`mKX wm`
a2H#bibiBHBbB2`mM; #2B �m;mbiBM mM/ /2` "22BM~mbbmM; /2` 2B;2M2M qB`@
FmM;b;2b+?B+?i2 /m`+? "Ƀ+?2` mM/ "B#HBQi?2F ŀ- BM _1�m;- 9d- kyyk-
TX jRjĜjj9X

.2FF2`b- GBp`2b- RNNy , .2FF2`b- 1X- Ŀ .2b T`Bt 2i /m +QKK2`+2 /2b HBp`2b
¨ HǶûTQ[m2 T�i`BbiB[m2 ŀ- BM JX :22`�`/ U2/XV- PT2b �iiB+�2X JBb+2HH�M2�
T?BHQHQ;B+� 2i ?BbiQ`B+� _�vKQM/Q "Q;�2`i 2i >2`K�MMQ p�M GQQv Q#H�i�
Ua�+`Bb 1`m/B`B jRV- .2M >��;- RNNy- TX NNĜRR8X

.2FF2`b- a�BMi �m;mbiBM û/Bi2m`- RNNy , ě - Ŀ a�BMi �m;mbiBM û/Bi2m` ŀ- BM
h`QBbBĕK2 +2Mi2M�B`2 /2 HǶû/BiBQM J�m`Bbi2 /2 b�BMi �m;mbiBMX *QKKmMB@
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+�iBQMb T`ûb2Miû2b �m +QHHQ[m2 /2b RN 2i ky �p`BH RNNy Uúim/2b �m;mbiB@
MB2MM2bX aû`B2 �MiB[mBû RkdV- S�`Bb- RNNy- TX kj8Ĝk99X

.2H#`Ƚ+F RNkN , .2H#`Ƚ+F- _X- .B2 *QMbmH�`/BTiv+?2M mM/ p2`r�M/i2
.2MFK H2`- "2`HBM- G2BTxB;- RNkNX

.2HBv�MMBb kyRy , J�mbFQT7@.2HBv�MMBb- .X- _�p2MM� BM H�i2 �MiB[mBiv-
*�K#`B/;2- kyRyX

.2HK�B`2 RN33 , .2HK�B`2- _X- Ŀ G2b H�`;2bb2b BKTû`B�H2b 2i HǶûKBbbBQM
/Ƕ�`;2Mi2`B2 /m Ao �m oA bBĕ+H2 ŀ- BM 6X "�`�ii2 U2/XV- �`;2Mi2`B2
`QK�BM2 2i #vx�MiBM2X �+i2b /2 H� i�#H2 `QM/2 S�`Bb RR@Rj Q+iQ#`2 RN3j-
S�`Bb- RN33- TX RRjĜRkkX

.2HK�B`2 RN3N , ě - G�`;2bb2b b�+`û2b 2i `2b T`Bp�i�X GǶ�2`�`BmK BKTû`B�H
2i bQM �/KBMBbi`�iBQM /m Ao �m oA bBĕ+H2 U*16_ RkRV- _QK�- RN3NX

.2HK�B`2 RNNR , ě - Ŀ G2b /QM�iBQMb BKTû`B�H2b /�Mb HǶ>BbiQB`2 �m;mbi2 ŀ-
BM :X "QM�K2Mi2 2i LX .mp�H U2//XV- >BbiQ`B�2 �m;mbi�2 *QHHQ[mBmK
S�`BbBMmK U>BbiQ`B�2 �m;mbi�2 *QHHQ[mB�X LQp� a2`B2b AV- S�`Bb- RNNRX

.2HK�B`2 kyRy , ě - Ŀ G2b TQ`i2m`b /2 H2ii`2b BKTû`B�H2b �m "�b@1KTB`2 ŀ-
BM CX .2bKmHHB2x- *X >QĊi@p�M *�mr2M#2`;?2 2i CX@*X CQHBp2i
U2//XV- GǶûim/2 /2b +Q``2bTQM/�M+2b /�Mb H2 KQM/2 `QK�BM /2 HǶ�MiB[mBiû
+H�bbB[m2 ¨ HǶ�MiB[mBiû i�`/Bp2 , T2`K�M2M+2b 2i Kmi�iBQMb U�+i2b /m sss
+QHHQ[m2 BMi2`M�iBQM�H /2 GBHH2- MQp2K#`2 kyy3V- GBHH2- kyRy- TX RjdĜReyX

.2HK�B`2- .2bKmHHB2x � :�iB2` U2//XV kyyN , .2HK�B`2- _X- CX .2b@
KmHHB2x 2i SX@GX :�iB2` U2//XV- *Q``2bTQM/�M+2bX .Q+mK2Mib TQm` HǶ?Bb@
iQB`2 /2 HǶ�MiB[mBiû i�`/Bp2X �+i2b /m +QHHQ[m2 BMi2`M�iBQM�H- lMBp2`bBiû
*?�`H2b@/2@:�mHH2@GBHH2 j- MQp2K#`2 kyyj- GvQM- kyyNX

.2K�M/i RN3N , .2K�M/i- �X- .B2 aT i�MiBF2X _ƺKBb+?2 :2b+?B+?i2 pQM
.BQ+H2iB�M #Bb CmbiBMB�M k39@8e8 MX *?`X U>�M/#m+? /2` �Hi2`imKbrBb@
b2Mb+?�7i2M j- eV- JɃM+?2M- RN3NX

.2MB�mt RNNj , .2MB�mt- úX- *HB2MiĕH2b 2i TQmpQB` ¨ HǶûTQ[m2 /2 *B+û`QM
U*16_ R3kV- _QK�- RNNjX

.2bKmHHB2x kyRy , .2bKmHHB2x- CX- Ŀ úim/2 bm` H� +Q``2bTQM/�M+2 2Mi`2
avKK�[m2 2i �mbQM2 , 2Mi`2 H� T2`K�M2M+2 /2b i`�/BiBQMb HBiiû`�B`2b +H�b@
bB[m2b 2i H2b Kmi�iBQMb /2 HǶ�MiB[mBiû i�`/Bp2 ŀ- BM CX .2bKmHHB2x- *X
>QĊi@p�M *�mr2M#2`;?2 2i CX@*X CQHBp2i U2//XV- GǶûim/2 /2b +Q`@
`2bTQM/�M+2b /�Mb H2 KQM/2 `QK�BM /2 HǶ�MiB[mBiû +H�bbB[m2 ¨ HǶ�MiB[mBiû
i�`/Bp2 , T2`K�M2M+2b 2i Kmi�iBQMb U�+i2b /m sss +QHHQ[m2 BMi2`M�iBQ@
M�H /2 GBHH2- MQp2K#`2 kyy3V- GBHH2- kyRy- TX kyNĜkkeX

.2bKmHHB2x- >QĊi@p�M *�mr2M#2`;?2 � CQHBp2i U2//XV kyRy , .2b@
KmHHB2x- CX- *X >QĊi@p�M *�mr2M#2`;?2 2i CX@*X CQHBp2i U2//XV-
GǶûim/2 /2b +Q``2bTQM/�M+2b /�Mb H2 KQM/2 `QK�BM /2 HǶ�MiB[mBiû +H�b@
bB[m2 ¨ HǶ�MiB[mBiû i�`/Bp2 , T2`K�M2M+2b 2i Kmi�iBQMb U�+i2b /m sss
+QHHQ[m2 BMi2`M�iBQM�H /2 GBHH2- MQp2K#`2 kyy3V- GBHH2- kyRyX
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.B S�QH� RNNN , S�QH�- GX .X- oB�;;B- i`�bTQ`iB 2 BMbiBimxBQMB , bim/B bmH
+m`bmb Tm#HB+mb US2HQ`B�b 8V- J2bbBM�- RNNNX

.B272M#�+? kyyd , .B272M#�+?- aX- _ƺKBb+?2 1`BMM2`mM;b` mK2X >2BHB@
;2MK2KQ`B� mM/ FQHH2FiBp2 A/2MiBi i2M BM _QK /2b jX #Bb 8X C?X MX *?`X
UJBHH2MMBmK@aim/B2M RRV- "2`HBM- L2r uQ`F- kyydX

.B272M#�+? kyRk , ě - Ŀ .B2 ƹFQMQKB2 /2` :�#2X *?`BbiHB+?2 +�`Bi�b mM/
/2` bQHB/�`Bb+?2 lK;�M; KBi 6`2K/2M BM /2` aT i�MiBF2 xrBb+?2M .Bb@
Fm`b mM/ S`�tBb ŀ- BM CX "�?H+F2 2i JX �b+?2 U2//XV- JB;`�iBQM �Hb
bQxB�H2 >2`�mb7Q`/2`mM;X >BbiQ`Bb+?2 6Q`K2M bQHB/�`Bb+?2M >�M/2HMb pQM
/2` �MiBF2 #Bb xmK kyX C�?`?mM/2`i Uaimii;�`i2` "2Bi` ;2 xm` ?BbiQ`Bb+?2M
JB;`�iBQMb7Q`b+?mM; 3V- aimii;�`i- kyRk- TX jjĜ88X

.B2?H2 RNdN , .B2?H2- �X- Ŀ .�b :2r�M/ /2b 1BMbB2/H2`b �MiQMBmb ŀ- BM
C#�*- kk- RNdN- TX kkĜkNX

.BHH � q�H/2 U2//XV kyyN , .BHH- lX 2i *X q�H/2 U2//XV- �MiBF2 Jvi?2MX
J2/B2M- h`�Mb7Q`K�iBQM2M mM/ EQMbi`mFiBQM2M- "2`HBM- L2r uQ`F- kyyNX

.BMx2H#�+?2` kyyN , .BMx2H#�+?2`- SX- q�`mK r2BMi /2` EƺMB; \ 1BM2
E`BiBF /2b K2/B pBbiBb+?2M S�M`Bim�HBbKmb- "�/2Mr2BH2`- kyyNX

.Bbb2HF�KT RNNd , .Bbb2HF�KT- :X- *?`BbiB�MB b2Mim HmKBM�X wmK �Mi2BH
`ƺKBb+?2` 6`�m2M /2` P#2`b+?B+?i BK 9X mM/ 8X C?X �M /2` *?`BbiB�MBbB2@
`mM; /2` `ƺKBb+?2M a2M�ib�`BbiQF`�iB2- "Q/2M?2BK- RNNdX

.BpD�F kyyk , .BpD�F- CX- Ŀ 1TBbimH�2 ŀ- BM �m;mbiBMmb@G2tBFQM- k- RNNe@
kyyk- TX 3NjĜRy8dX

.BpD�F kyRy , ě - Ŀ 6B`Kmb ŀ- BM �m;mbiBMmb@G2tBFQM- j- kyy9@kyRy- TX kNĜ
jkX

.QH#2�m kyRe , .QH#2�m- 6X- Ŀ SQbbB/Bmb ŀ- BM �m;mbiBMmb@G2tBFQM- 9- 7�b+X
8fe- kyRe- TX 3y8Ĝ3RkX

.ƴH;2` RNkN , .ƴH;2`- 6X@CX- Ŀ >2B/MBb+?2 mM/ +?`BbiHB+?2 "`Qibi2KT2H
KBi `2HB;Bƺb2M w2B+?2M ŀ- BM �MiBF2 mM/ *?`Bbi2MimK- R- RNkN- TX RĜ9eX

.ƴH;2` RNje , .ƴH;2`- 6X CX- Ŀ ǳlMb2` i ;HB+?2b "`QiǴX .�b 2BM2 "`Qi
�Hb h�;2b#2/�`7 mM/ ?�H#2 "`Qi /2b 1BMbB2/H2`b S�mHmb ŀ- BM �MiBF2 mM/
*?`Bbi2MimK- 8- RNje- TX kyRĜkRyX

.QK�;�HbFB RNNR , .QK�;�HbFB- "X- Ŀ >B`b+? ŀ- BM _�*- R8- RNNR- TX 88RĜ
8ddX

.Q`�M/B RNNR , .Q`�M/B- hX- Ŀ .2M �miQ`2M Ƀ#2` /B2 a+?mHi2` ;2b+?�mi ,
�`#2Bibr2Bb2 mM/ �miQ;`�T?B2 #2B /2M �MiBF2M �miQ`2M ŀ- BM w2Bib+?`B7i
7Ƀ` S�Tv`QHQ;B2 mM/ 1TB;`�T?BF- 3d- RNNR- TX RRĜjjX

.Q`�M/B- Zm�+F- _2M;2` � >m`b+?K�MM kyyy , .Q`�M/B- hX 2i �HX-
Ŀ S�Tv`mb ŀ- BM .LS- N- kyyy- TX kN3ĜjyjX

.Q`iKmM/ kyyR , .Q`iKmM/- �X- _ƺKBb+?2b "m+?r2b2M mK /B2 w2Bi@
r2M/2 , q�` hX SQKTQMBmb �iiB+mb URRy@jk pX *?`XV o2`H2;2` \- qB2b@
#�/2M- kyyRX
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.`�mb+?F2 kyRR , .`�mb+?F2- CX- wrBb+?2M >�M/2H mM/ :2b+?2MF , aim@
/B2M xm` .Bbi`B#miBQM pQM q�`2M �mb /2K P`B2Mi- �mb "vx�Mx mM/ JBii2@
H2m`QT� BK ƺbiHB+?2M J2`QrBM;2``2B+? U6`2B#m`;2` "2Bi` ;2 xm` �`+? QHQ@
;B2 mM/ :2b+?B+?i2 /2b 2`bi2M C�?`i�mb2M/b R9V- _�?/2M Uq2bi7XV- kyRRX

.`2+QHH � Em/2HH� kyRR , .`2+QHH- oX >X 2i JX Em/2HH�- �m;mbiBM
mM/ /2` J�MB+? BbKmb- hɃ#BM;2M- kyRRX

.mM+�M@CQM2b RNNy , .mM+�M@CQM2b- _X- ai`m+im`2 �M/ a+�H2 BM i?2 _Q@
K�M 1+QMQKv- *�K#`B/;2- RNNyX

.mp�H RN39 , .mp�H- uX@JX- Ŀ G2b T`2KB2`b `�TTQ`ib /2 S�mHBM /2 LQH2
�p2+ Cû`ƬK2 , KQBM2 2i T?BHQbQT?2 \ TQĕi2 Qm 2tû;ĕi2 \ ŀ- BM GX .X a�HpQ
U2/XV- SQHv�Mi?2K�X aim/B /B G2ii2`�im`� +`BbiB�M� �MiB+� Qz2`iB � a�Hp�@
iQ`2 *Qbi�Mx� R Uaim/B i�`/Q�MiB+?B dV- J2bbBM�- RN39- TX RddĜkReX

.mp�H kyy9 , ě - Ŀ GǶ2Mi`û2 2M `2H�iBQMb ûTBbiQH�B`2b /Ƕ�m;mbiBM /Ƕ>BTTQM2
2i /2 S�mHBM /2 LQH2 ŀ- BM GXL�/DQ 2i 1X:�pQBHH2 U2//XV- 1TBbimH�2
�MiB[m�2 AAAX �+i2b /m AAA +QHHQ[m2 BMi2`M�iBQM�H Ŀ GǶûTBbiQH�B`2 �MiB[m2
2i b2b T`QHQM;2K2Mib 2m`QTû2Mb ŀ- GQmp�BM- S�`Bb- kyy9- TX jNdĜ9RNX

.mp�H � GX SB2i`B RNNd , .mp�H- uX 2i GX SB2i`B- Ŀ úp2`;ûiBbK2 2i ûTB;`�@
T?B2 /�Mb HǶP++B/2Mi +?`ûiB2M UAo @oA bBĕ+H2bV ŀ- BM JX *?`BbiQH 2i PX
J�bbQM U2//XV- �+i2b /m s +QM;`ĕb BMi2`M�iBQM�H /ǶûTB;`�T?B2 ;`2+[m2
2i H�iBM2 ULBK2b RNNkV- S�`Bb- RNNd- TX jdRĜjNeX

.mp�H- G2 S�Mû;v`B[m2 /2 h?ûQ/Qb2- RNN3 , .mp�H- uX@JX- Ŀ G2 T�Mû;v`B[m2
/2 h?ûQ/Qb2 T�` S�mHBM /2 LQH2X a� /�i2- bQM b2Mb- bQM BM~m2M+2 ŀ- BM
:X GmQM;Q U2/XV- �M+?Q`� oBi�2X �iiB /2H AA *QMp2;MQ T�QHBMB�MQ M2H
soA +2Mi2M�`BQ /2H `2iB`Q /B S�QHBMQ � LQH2 ULQH�@*BKBiBH2 J�;;BQ RNN8V
Uai`2M�2 LQH�M�2 3V- RNN3- TX RjdĜR83X

.mp�H- G2b `�TTQ`ib /2 :�mH2- RNN3 , ě - Ŀ G2b `�TTQ`ib /2 H� :�mH2 2i
/2 H� *Bb�HTBM2 /�Mb HǶ?BbiQB`2 `2HB;B2mb2 /m Ao bBĕ+H2 ŀ- BM B/2K U2/XV-
GǶ1tiB`T�iBQM /2 HǶ�`B�MBbK2 2M Ai�HB2 /m LQ`/ 2i 2M P++B/2Mi Uo�`BQ`mK
+QHH2+i2/ bim/B2b b2`B2b eRRV- �H/2`b?Qi- RNN3- TX oAA- keyĜkddX

.xB�ixFQ- "`B27- R3Nd , .xB�ixFQ- *X- Ŀ "`B27 ŀ- BM _1- AAAXR- R3Nd- TX 3jeĜ
39jX

.xB�ixFQ- "m+??�M/2H- R3Nd , ě - Ŀ "m+??�M/2H ŀ- BM _1- AAAXR- R3Nd-
TX NdjĜN38X

1##2H2` kyyd , 1##2H2`- CX oX- Ŀ JBt2/ J2bb�;2b , h?2 SH�v Q7 1TBbiQ@
H�`v *Q/2b BM irQ H�i2 �MiB[m2 H�iBM *Q``2bTQM/2M+2b ŀ- BM _X JQ`2HHQ
2i �X .X JQ``BbQM U2//XV- �M+B2Mi G2ii2`bX *H�bbB+�H �M/ H�i2 �MiB[m2
1TBbiQHQ;`�T?v- Pt7Q`/- kyyd- TX jyRĜjkjX

1##2H2` kyyN , ě - Ŀ h`�/BiBQM- AMMQp�iBQM �M/ 1TBbiQH�`v JQ`2b ŀ- BM SX
_Qmbb2�m U2/XV- � *QKT�MBQM iQ H�i2 �MiB[mBiv U"H�+Fr2HH *QKT�MBQMb
iQ i?2 �M+B2Mi qQ`H/V- J�H/2M- kyyN- TX kdyĜk39X
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1##2H2` kyRy , 1##2H2`- CX oX- Ŀ G2ii2`b ŀ- BM �X "�`+?B2bB 2i qX a+?2B@
/2H U2//XV- h?2 Pt7Q`/ >�M/#QQF Q7 _QK�M aim/B2b- Pt7Q`/- kyRy- TX 9e9Ĝ
9deX

1##2H2` kyRk , ě - .Bb+BTHBMBM; *?`BbiB�Mb , *Q``2+iBQM �M/ *QKKmMBiv
BM �m;mbiBM2Ƕb H2ii2`b- L2r uQ`F- Pt7Q`/- kyRkX

1##2H2` � aQ;MQ kyyd , 1##2H2`- CX oX 2i *X aQ;MQ- Ŀ _2HB;BQmb A/2MiBiv
�M/ i?2 SQHBiB+b Q7 S�i`QM�;2 , avKK�+?mb �M/ �m;mbiBM2 ŀ- BM >BbiQ`B�-
8eXk- kyyd- TX kjyĜk9kX

1+F RNNd , 1+F- qX- Ŀ .2` 1m2`;2iBbKmb BK 6mMFiBQMbxmb�KK2M?�M; /2`
F�Bb2`x2BiHB+?2M ai /i2 ŀ- BM JX *?`BbiQH 2i PX J�bbQM U2//XV- �+i2b
/m s +QM;`ĕb BMi2`M�iBQM�H /ǶûTB;`�T?B2 ;`2+[m2 2i H�iBM2 ULBK2b RNNkV-
S�`Bb- RNNd- TX jy8ĜjjRX

1+F kyye , ě - Ŀ >2``b+?�7i mM/ EQKKmMBF�iBQM BM �MiBF2M :2b2HHb+?�7@
i2MX .�b "2BbTB2H _QK ŀ- BM J2/B2M;2b2HHb+?�7i �MiBF2X AM7Q`K�iBQM mM/
EQKKmMBF�iBQM pQK �Hi2M �;vTi2M #Bb "vx�Mx U�Hi2`imKbrBbb2Mb+?�7i@
HB+?2 oQ`i`�;b`2B?2 �M /2` "2`HBM@"`�M/2M#m`;Bb+?2M �F�/2KB2 /2` qBb@
b2Mb+?�7i2MV- "2`HBM- kyye- TX RRĜjjX

1+F?�`/i � J�`iBM U2//XV kyRR , 1+F?�`/i- "X 2i EX J�`iBM U2//XV-
:2H/ �Hb J2/BmK /2` �MiBF2- "2`HBM- kyRRX

1772M#2`;2` kyyR , 1772M#2`;2`- �X- Ŀ .�b h?2Q/QbBmb@JBbbQ`BmK pQM
j33 , �MK2`FmM;2M xm` TQHBiBb+?2M AFQMQ;`�T?B2 BM /2` aT i�MiBF2 ŀ- BM
*X aQ/2 2i aX h�F{+b U2//XV- LQpmK KBHH2MMBmK , bim/B2b /2/B+�i2/ iQ
S�mH aT2+F- �H/2`b?Qi- kyyR- TX NdĜRy3X

1?HB+? RNNe , 1?HB+?- EX- Ŀ ǳEQKKmMBF�iBQMǴ Ĝ �bT2Fi2 2BM2` EQMx2TiF�`@
`B2`2 ŀ- BM :X "BM/2` 2i EX 1?HB+? U2//XV- EQKKmMBF�iBQM BM TQHBiBb+?2M
mM/ FmHiBb+?2M :2K2BMb+?�7i2MX ai ii2M mM/ 6Q`K2M /2` EQKKmMBF�iBQM
BK �Hi2`imK 8 U"Q+?mK2` �HiX qBbbX *QHHQ[mBmK k9V- h`B2`- RNNe- TX k8dĜ
k3jX

1B;H2` kyRj , 1B;H2`- lX- Ŀ :�HHB2M �Hb GBi2`�im`H�M/b+?�7iX wm` .2x2M@
i`�HBbB2`mM; mM/ .Bz2`2MxB2`mM; H�i2BMBb+?2` GBi2`�im` BK 8X mM/ eX C�?@
`?mM/2`i ŀ- BM aX .B272M#�+? 2i :X JX JȽHH2` U2//XV- :�HHB2M BM aT @
i�MiBF2 mM/ 6`Ƀ?KBii2H�Hi2`X EmHim`;2b+?B+?i2 2BM2` _2;BQM UJBHH2MMBmK@
aim/B2M 9jV- "2`HBM- kyRj- TX jNNĜ9kyX

1HHBb � EB/M2` U2//XV kyy9 , 1HHBb- GX 2i 6X GX EB/M2` U2//XV- h`�p2H-
*QKKmMB+�iBQM �M/ :2Q;`�T?v BM H�i2 �MiB[mBivX a�+`2/ �M/ S`Q7�M2-
"m`HBM;iQM- kyy9X

1KQM/b � SQb+?K�MM RN89 , 1KQM/b- >X 2i "X SQb+?K�MM- Ŀ "mĽ2 ŀ-
BM _�*- k- RN89- TX 3ykĜ3RkX

1M;2HH- "vbi`B+FHv � E`iBHQp� U2//XV kyRy , 1M;2HH- GX- CX "vbi`B@
+FHv 2i EX E`iBHQp� U2//XV- J2/B2M .2MF2M , oQM /2` "2r2;mM; /2b
"2;`Bzb xm #2r2;i2M "BH/2`M- "B2H272H/- kyRyX
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1M;2HH U2/XV kyyj , 1M;2HH- GX U2/XV- J2/B2M /2` �MiBF2- q2BK�`- kyyjX
1M;2K�MM RNeN , 1M;2K�MM- CX- Ŀ 6Bb+? ŀ- BM _�*- d- RNeN- TX N8NĜRyN3X
1M;2K�MM RN33 , ě - Ŀ 1BM JBbbQ`BmK /2b �M�bi�bBmbX ɂ#2`H2;mM;2M xmK

BFQMQ;`�T?Bb+?2M S`Q;`�KK /2` ǳ�M�bi�bBmbǴ@SH�ii2 �mb /2K amiiQM >QQ
a?BT "m`B�H ŀ- BM JX _2biH2 U2/XV- 62bib+?`B7i 7Ƀ` EH�mb q2bb2H xmK dyX
:2#m`ibi�; BM K2KQ`B�K- JɃM+?2M- RN33- TX RyjĜRR8X

1M;2K�MM RNN8 , ě - Ŀ 1mHQ;B2M mM/ oQiBp2 ŀ- BM CX 1M;2K�MM 2i 1X
.�bbK�MM U2//XV- �Fi2M /2b sAAX BMi2`M�iBQM�H2M EQM;`2bb 7Ƀ` +?`Bbi@
HB+?2 �`+? QHQ;B2 U"QMM- kkX@k3X a2Ti2K#2` RNNRV- iX R- JɃMbi2`- RNN8-
TX kkjĜkjjX

1M;2K�MM kyy8 , ě - Ŀ JBbbQ`BmK ŀ- BM _2�HH2tBFQM xm` #vx�MiBMBb+?2M
EmMbi- oA- kyy8- TX jd3Ĝj3yX

1M;2K�MM kyy3 , ě - Ŀ .B2 aTB2H2 bT i�MiBF2` a2M�iQ`2M mM/ *QMbmHM-
B?`2 .BTiv+?2M mM/ B?`2 :2b+?2MF2 ŀ- BM :X "Ƚ?H- �X *miH2` 2i �X
1772M#2`;2` U2//XV- aT i�MiBF2 mM/ #vx�MiBMBb+?2 1H72M#2BM#BH/r2`F2
BK .BbFm`b- qB2b#�/2M- kyy3- TX 8jĜN8X

1TT RNNN , 1TT- oX- �KB+BiB�X wm` :2b+?B+?i2 T2`bQM�H2`- bQxB�H2`- TQHBiBb+?2`
mM/ ;2BbiHB+?2` "2xB2?mM;2M BK 7`Ƀ?2M JBii2H�Hi2`- aimii;�`i- RNNNX

1TT kyyR , ě - Ŀ _Bim�H2 7`Ƀ?KBii2H�Hi2`HB+?2` �KB+BiB� ŀ- BM :X �Hi?Q77
U2/XV- 6Q`K2M mM/ 6mMFiBQM2M ƺz2MiHB+?2` EQKKmMBF�iBQM BK JBii2H�Hi2`-
aimii;�`i- kyyR- TX RRĜk9X

1`Mbi kyyj , 1`Mbi- qX- Ŀ J2/B2M BK JBii2H�Hi2` \ EmHim`i2+?MBb+?2 _2@
i`QbT2FiBp2 ŀ- BM >X@qX:Q2ix 2i CX C�`Mmi U2//XV- J2/B pBbiBF BK kRX
C�?`?mM/2`iX ai�M/ mM/ S2`bT2FiBp2M /2` BMi2`M�iBQM�H2M mM/ BMi2`/BbxB@
THBM `2M JBii2H�Hi2`7Q`b+?mM;- JɃM+?2M- kyyj- TX j9dĜj8dX

1iB2MM2 RNek , 1iB2MM2- _X- "Q`/2�mt �MiB[m2- "Q`/2�mt- RNekX
1iB2MM2 RNdy , ě - Ŀ § T`QTQb /m ;�`mK bQ+BQ`mK ŀ- BM G�iQKmb- kN- RNdy-

TX kNdĜjRjX
1p2M2TQ2H RNN3 , 1p2M2TQ2H- qX- Ŀ �K#`Qb2 pbX avKK�+?mb , *?`BbiB�Mb

�M/ S�;�Mb BM �. j39 ŀ- BM �M+B2Mi aQ+B2iv- kN- RNN3- TX k3jĜjyeX
1p2`b+?Q` kyyd , 1p2`b+?Q`- "X- .B2 "2xB2?mM;2M xrBb+?2M _ƺK2`M mM/

"�`#�`2M �m7 /2` :`mM/H�;2 /2` "`B2~Bi2`�im` /2b 9X mM/ 8X C�?`?mM/2`ib-
"QMM- kyydX

1p`�`/ kyyk , 1p`�`/- úX- Ŀ 6Q`KmH�B`2 +QMp2MiBQMM2H 2i BM7Q`K�iBQM /�Mb
H� +Q``2bTQM/�M+2 /2 avKK�[m2 ŀ- BM GXL�/DQ 2i 1X :�pQBHH2 U2//XV-
1TBbimH�2 �MiB[m�2 AAX �+i2b /m AA +QHHQ[m2 BMi2`M�iBQM�H Ŀ G2 ;2M`2 ûTBb@
iQH�B`2 �MiB[m2 2i b2b T`QHQM;2K2Mib 2m`QTû2Mb ŀ- GQmp�BM- S�`Bb- kyyk-
TX kdNĜk3NX

6�#`2 RN9N , 6�#`2- SX- a�BMi S�mHBM /2 LQH2 2i HǶ�KBiBû +?`ûiB2MM2- S�`Bb-
RN9NX
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6�ĸH2` � >�H#�+? RNN3 , 6�ĸH2`- JX 2i qX _X >�H#�+?- Ŀ 1BM7Ƀ?@
`mM; BM /B2 J2/B2M;2b+?B+?i2 ŀ- BM B/2K U2//XV- :2b+?B+?i2 /2` J2/B2M-
JɃM+?2M- RNN3- TX RdĜ8jX

6�mHbiB+? RNNe , 6�mHbiB+?- qX- J2/B2M mM/ ƹz2MiHB+?F2Bi2M BK JBii2@
H�Hi2` U3yy@R9yyV- :ƺiiBM;2M- RNNeX

6�mHbiB+? RNNd , ě - .�b J2/BmK �Hb EmHi pQM /2M �M7 M;2M #Bb xm`
aT i�MiBF2 U3X C?XV :ƺiiBM;2M- RNNdX

62B+?iBM;2` RNN8 , 62B+?iBM;2`- "X- �TQbiQH�2 �TQbiQHQ`mKX 6`�m2M�b@
F2b2 �Hb "27`2BmM; mM/ wr�M; #2B >B2`QMvKmb- 6`�MF7m`i �X JX- RNN8X

62H/K�MM- a+?BM/H2` � q2`K2HBM;2` RNN9 , 62H/K�MM- 1X- �X a+?BM/@
H2` 2i PX q2`K2HBM;2`- Ŀ �HvTBmb ŀ- BM �m;mbiBMmb@G2tBFQM- R- RN3e@
RNN9- TX k98ĜkedX

62HHK�MM RNNe , 62HHK�MM- 6X- Ŀ EmHim`2HH2 mM/ T2`bQM�H2 A/2MiBi i ŀ- BM
>X@CX h2mi2#2`;- :X L2mK�MM 2i �X qB2`H�+?2` U2//XV- 1bb2M mM/
FmHim`2HH2 A/2MiBi iX 1m`QT Bb+?2 S2`bT2FiBp2M- "2`HBM- RNNe- TX kdĜjeX

6H�B; kyyj , 6H�B;- 1X- _Bim�HBbB2`i2 SQHBiBFX w2B+?2M- :2bi2M mM/ >2``b+?�7i
BK �Hi2M _QK- :ƺiiBM;2M- kyyjX

6H2bb � h`2Bbi2` U2//XV kyy8 , 6H2bb- 6X 2i JX h`2Bbi2` U2//XV- "BH/2`
mM/ P#D2Fi2 �Hb h` ;2` FmHim`2HH2` A/2MiBi i mM/ BMi2`FmHim`2HH2` EQKKm@
MBF�iBQM BK a+?r�`xK22`;2#B2i- _�?/2M Uq2bi7XV- kyy8X

6Qm`MB2` RNN9 , 6Qm`MB2`- JX- J�`+2H J�mbb- S�`Bb- RNN9X
6`�i2�MiQMBQ � E`�bb2` U2//XV kyRy , 6`�i2�MiQMBQ- *X 2i >X E`�b@

b2` U2//XV- _2HB;BQM mM/ "BH/mM;X J2/B2M mM/ 6mMFiBQM2M `2HB;Bƺb2M qBb@
b2Mb BM /2` E�Bb2`x2Bi USQib/�K2` �Hi2`imKbrBbb2Mb+?�7iHB+?2 "2Bi` ;2 jyV-
aimii;�`i- kyRyX

6`2p2H kyye , 6`2p2H- *X- Ŀ J2/B2M /2` �HHi�;bFmHim` BM /2` �MiBF2X 1BM2
1BM7Ƀ?`mM; ŀ- BM B/2K U2/XV- J2/B2M BK �MiBF2M S�H biBM�X J�i2`B2HH2
EQKKmMBF�iBQM mM/ J2/B�HBi i �Hb h?2K� /2` S�H biBM��`+? QHQ;B2 U6Q`@
b+?mM;2M xmK �Hi2M h2bi�K2Mi- kX _2B?2- RyV- hɃ#BM;2M- kyye- TX RĜjyX

6`2p2H � pQM >2b#2`; U2//XV kyyd , 6`2p2H- *X 2i >X pQM >2b#2`;
U2//XV- EmHi mM/ EQKKmMBF�iBQMX J2/B2M BM >2BHB;iɃK2`M /2` �MiBF2
Uw�EJA_� , a+?`B7i2M /2b G2?`@ mM/ 6Q`b+?mM;bx2Mi`mKb 7Ƀ` /B2 �MiBF2M
EmHim`2M /2b JBii2HK22``�mK2b 9V- qB2b#�/2M- kyydX

6`2vi�; RNNk , 6`2vi�;- qX- Ŀ �HH2;Q`B2- �HH2;Q`2b2 ŀ- BM >q_?- R- RNNk-
TX jjyĜjNkX

6m+?b RN89 , 6m+?b- >X- Ŀ "BH/mM; ŀ- BM _�*- k- RN89- TX j9eĜjekX
6mMF2 RNNN , 6mMF2- 6X- "m+?FmM/2- JɃM+?2M- RNNN Ue û/X `2i`�p�BHHû2 /2

RN8NVX
6Ƚ`bi kyyj , 6Ƚ`bi- �X- >B2`QMvKmbX �bF2b2 mM/ qBbb2Mb+?�7i BM /2` aT @

i�MiBF2- 6`2B#m`; BX "`X- kyyjX
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6Ƚ`bi kyRy , ě - Ŀ >B2`QMvKmb ŀ- BM �m;mbiBMmb@G2tBFQM- j- kyy9@kyRy-
TX jRdĜjjeX

:�H�p�`Bb RNdy , :�H�p�`Bb- :X- "`2�/ �M/ i?2 GBim`;vX h?2 avK#QHBbK
Q7 2�`Hv *?`BbiB�M �M/ "vx�MiBM2 "`2�/ ai�KTb- J�/BbQM- RNdyX

:�HBK#2`iB "B77BMQ kyRy , :�HBK#2`iB@"B77BMQ- :X- Ŀ P`�HBiû 2i û+`Bim`2
/�Mb H� +B`+mH�iBQM HBiiû`�B`2 ŀ- BM uX S2``BM 2i JX /2 aQmx� U2//XV-
"B#HBQi?ĕ[m2b- HBp`2b 2i +mHim`2 û+`Bi2 /�Mb HǶ1KTB`2 `QK�BM /2 *ûb�` ¨
>�/`B2M , �+i2b /m oAAA *QHHQ[m2 BMi2`M�iBQM�H /2 H� aA1L US�`Bb- k@
9Q+iQ#`2 kyy3V UG�iQKmb jkdV- "`mt2HH2b- kyRy- TX kejĜkdkX

:�K#H2 RNN8 , :�K#H2- >X uX- "QQFb �M/ `2�/2`b BM i?2 2�`Hv +?m`+?X �
?BbiQ`v Q7 2�`Hv *?`BbiB�M i2tib- L2r >�p2M- RNN8X

:�`+Ō�@l`2M� kyR9 , :�`+Ō�@l`2M�- GX- Ŀ h?2 "QQF Q7 _2p2H�iBQM ,
� r`Bii2M h2ti hQr�`/b i?2 P`�H S2`7Q`K�M+2 ŀ- BM _X a+Q/2H U2/XV-
"2ir22M P`�HBiv �M/ GBi2`�+v , *QKKmMB+�iBQM �M/ �/�Ti�iBQM BM �MiB@
[mBiv UP`�HBiv �M/ GBi2`�+v BM i?2 �M+B2Mi qQ`H/ RyX JM2KQbvM2- amT@
TH2K2Mib jedV- G2B/2M- kyR9- TX jy3ĜjjyX

:�`Mb2v RNNN , :�`Mb2v- SX- 6QQ/ �M/ aQ+B2iv BM *H�bbB+�H �MiB[mBiv-
*�K#`B/;2- RNNNX

:�`xv� RN38 , :�`xv�- �X- Ŀ GǶ2TBbiQHQ;`�}� H2ii2`�`B� i�`/Q�MiB+� ŀ- BM
JX J�xx� 2i *X :Bm77`B/� U2//XV- G2 i`�b7Q`K�xBQMB /2HH� +mHim`� M2HH�
i�`/� �MiB+?Bi¨ R , �iiB /2H *QMp2;MQ i2MmiQ � *�i�MB� Ukd b2iiX@ k QiiX
RN3kV- *�i�MB�- RN38- TX j9dĜjdjX

:2�`v kyyj , :2�`v- SX CX- Ŀ :B7i 1t+?�M;2 �M/ aQ+B�H a+B2M+2 JQ/2HBM;X
h?2 GBKBi�iBQMb Q7 � *QMbi`m+i ŀ- BM :X �H;�xB- oX :`ƴ#M2` 2i "X
Cmbb2M U2//XV- L2;QiB�iBM; i?2 :B7i , T`2@KQ/2`M };m`�iBQMb Q7 2t+?�M;2
Uo2`ƺz2MiHB+?mM;2M /2b J�t@SH�M+F@AMbiBimib 7Ƀ` :2b+?B+?i2 R33V- :ƺi@
iBM;2M- kyyj- TX RkNĜR9yX

:2?`F2 RNN3 , :2?`F2- >X@CX- Ŀ 1m2`;2iBbKmb ŀ- BM .LS- 9- RNN3- TX kk3X
:2BbbM2` RNN3 , :2BbbM2`- >X- Ŀ EQKKmMBF�iBQMbi?2Q`B2 ŀ- BM >q_?- 9-

RNN3- TX RR3dĜRkyNX
:2Hx2` RNRk , :2Hx2`- JX- .B2 LQ#BHBi i /2` `ƺKBb+?2M _2Tm#HBF- G2BTxB;-

RNRkX
:2K2BM?�`/i kyyd , :2K2BM?�`/i- SX- .�b H�i2BMBb+?2 *?`Bbi2MimK mM/

/B2 �MiBF2 T�;�M2 "BH/mM; Uaim/B2M mM/ h2ti2 xm �MiBF2 mM/ *?`Bbi2M@
imK 9RV- hɃ#BM;2M- kyydX

:B#bQM � JQ``BbQM kyyd , :B#bQM- _X 2i �X JQ``BbQM- Ŀ q?�i Bb �
G2ii2` \ ŀ- BM _X JQ`2HHQ 2i �X JQ``BbQM U2//XV- �M+B2Mi G2ii2`bX
*H�bbB+�H �M/ H�i2 �MiB[m2 1TBbiQHQ;`�T?v- Pt7Q`/- kyyd- TX RĜReX

:B2`bQM RNNk , :B2`bQM- SX- Ŀ h?2 `QH2 Q7 aBHp2` BM i?2 H�i2 #vx�MiBM2
1+QMQKv ŀ- BM JX JmM/2HH J�M;Q U2/XV- 1++H2bB�biB+�H bBHp2` TH�i2 BM
bBti?@+2Mim`v "vx�MiBmK- q�b?BM;iQM .X*X- RNNk- TX RjdĜR9eX
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:BHH2i kyRk , :BHH2i- �X- Ŀ *QKKmMB+�iBQM BM H�i2 �MiB[mBiv , mb2 �M/
`2mb2 ŀ- BM aX 6X CQ?MbQM U2/XV- h?2 Pt7Q`/ >�M/#QQF Q7 H�i2 �MiB[mBiv-
Pt7Q`/- kyRk- TX 3R8Ĝ39eX

:BQ�MMB kyyR , :BQ�MMB- aX- Ŀ 6QM+iBQMb +mHim`2HH2b- bQ+B�H2b 2i TQHBiB[m2b /2
HǶ�KB+BiB� ûTBbiQH�B`2 /�Mb H� +Q``2bTQM/�M+2 /Ƕ1MMQ/2 /2 S�pB2 Dmb[mǶ¨
H� }M /2 HǶ�MMû2 8yj ŀ- BM G�HB2b- kR- kyyR- TX Re8ĜR3yX

:Q/2HB2` RNNe , :Q/2HB2`- JX- GǶûMB;K2 /m /QM- S�`Bb- RNNeX
:Q2Hx2` RNyN , :Q2Hx2`- >X- G2 H�iBM /2 b�BMi �pBi- ûpā[m2 /2 oB2MM2

U98y@8keV- S�`Bb- RNyNX
:QH/#2+F kyRy , :QH/#2+F- 6X- a�Hmi�iBQM2bX .B2 JQ`;2M#2;`ɃĽmM;2M BM

_QK BM /2` _2Tm#HBF mM/ /2` 7`Ƀ?2M E�Bb2`x2Bi UEHBQX "2B?27i2- MX bX ReV-
"2`HBM- kyRyX

:QM+�Hp2b kyR9 , :QM+�Hp2b- oX- Ŀ PiBmK 2i .2+mbX G2b +QMi`�BMi2b /m
ǳ/2pQB` /2 HQBbB`Ǵ /�Mb H2b `ûb2�mt �`BbiQ+`�iB[m2b /2 HǶP++B/2Mi `QK�BM
i�`/B7 UAo @o bBĕ+H2V ŀ- BM �X "Q/BM 2i hX JQ`2�m U2//XV- _ûb2�mt bQ@
+B�mt 2i +QMi`�BMi2b /�Mb HǶ�MiB[mBiû i�`/Bp2X �+i2b /2b DQm`Mû2b /Ƕûim/2 ¨
HǶlMBp2`bBiû S�`Bb Pm2bi L�Mi2``2@G� /û72Mb2- DmBM kyRj U_1h amTTHX RV-
S�`Bb- kyR9- TX RjdĜR8eX

:`22M RNNe , :`22M- *X JX- Ŀ .B/ i?2 _QK�Mb ?mMi \ ŀ- BM *H�bbB+�H �M@
iB[mBiv- R8- RNNe- TX kkyĜkeyX

:`2;Q`v RN3k , :`2;Q`v- *X �X- :B7ib �M/ *QKKQ/BiB2b- GQM/QM- RN3kX
:`B2b#�+? U2/XV kyR9 , :`B2b#�+?- CX U2/XV- SQHBb mM/ SQ`i` iX ai�M/#BH/2`

�Hb J2/B2M ƺz2MiHB+?2` _2T` b2Mi�iBQM BK ?2HH2MBbiBb+?2M Pbi2M Uaim/B2M
xm` �MiBF2M ai�/i RjV- qB2b#�/2M- kyR9X

:`B77BM kyyj , :`B77BM- JX- Ŀ .2 #2M2}+Bb �M/ _QK�M aQ+B2iv ŀ- BM C_a-
Nj- kyyj- TX NkĜRRjX

:`B;; RNdN , :`B;;- _X- Ŀ SQ`i`�Bi@"2�`BM; *Q/B+BHb BM i?2 AHHmbi`�iBQMb Q7
i?2 LQiBiB� /B;MBi�imK ŀ- BM C_a- eN- RNdN- TX RydĜRk9X

:`BKK RNNe , :`BKK- oX- 6`QK 62�biBM; iQ 6�biBM;- i?2 1pQHmiBQM Q7 � aBMX
�iiBim/2b iQ 6QQ/ BM H�i2 �MiB[mBiv- GQM/QM- RNNeX

:`Q2#M2` kyyy , :`Q2#M2`- oX- :27 ?`HB+?2 :2b+?2MF2 , _Bim�H- SQHBiBF
mM/ /B2 aT`�+?2 /2` EQ``mTiBQM BM /2` 1B/;2MQbb2Mb+?�7i BK bT i2M JBi@
i2H�Hi2` mM/ �K "2;BMM /2` L2mx2Bi UEQM~BFi2 mM/ EmHim` 9V- EQMbi�Mx-
kyyyX

:`ȽM#�`i U2/XV kyRR , :`ȽM#�`i- JX U2/XV- :2b+?2MF2 2`?�Hi2M /B2 6`2mM/@
b+?�7iX :�#2Mi�mb+? mM/ L2ixr2`FT~2;2 BK 2m`QT Bb+?2M JBii2H�Hi2` U"v@
x�MiBMBb+?2 aim/B2M mM/ h2ti2 RV- JɃMbi2`- "2`HBM- kyRRX

:`mM/K�MM RN83 , :`mM/K�MM- >X- Ŀ GBii2`�imb@AHHBi2`�imbX .2` q�M/2H
2BM2` "BH/mM;bMQ`K pQK �Hi2`imK #Bb BMb JBii2H�Hi2` ŀ- BM �mb;2r ?Hi2
�m7b ix2 j , "BH/mM; mM/ aT`�+?2- iX 9y Ua+?`B7i2M /2` J:> k8V- RN83-
TX RĜe8X
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:`ȽM2` kyyd , :`ȽM2`- �X- Ŀ :�#2 mM/ :2b+?2MF BM /2` `ƺKBb+?2M ai��ib@
FmMbi ŀ- BM >X EHBMFQii- aX Em#Bb+? 2i _X JȽHH2`@qQHH2`K�MM
U2//XV- :2b+?2MF2 mM/ ai2m2`M- wƺHH2 mM/ h`B#mi2 , �MiBF2 �#;�#27Q`K2M
BM �MbT`m+? mM/ qB`FHB+?F2Bi U*mHim`2 �M/ >BbiQ`v Q7 i?2 �M+B2Mi L2�`
1�bi kNV- G2B/2M- "QbiQM- kyyd- TX 9jRĜ939X

:`ȽixK�+?2` RNyR , :`ȽixK�+?2`- :X- >B2`QMvKmbX 1BM2 #BQ;`�T?Bb+?2
aim/B2 xm` �Hi2M EB`+?2M;2b+?B+?i2 R , a2BM G2#2M mM/ b2BM2 a+?`B7i2M #Bb
xmK C�?`2 j38- ��H2M- RNyR U`ûû/X RNeNVX

:m�H�M/`B RNdN , :m�H�M/`B- AX- 6m`iBp� H2+iBQX aim/B bm aB/QMBQ Uh2biB 2
/Q+mK2MiB T2` HQ bim/BQ /2HHǶ�MiB+?Bi¨ ekV- JBH�MQ- RNdNX

:m2``2�m@C�H�#2`i kyyd , :m2``2�m@C�H�#2`i- �X- Ŀ 6Q`K2b 2i +QM+2T@
iBQMb /m /QM , T`Q#HĕK2b ?BbiQ`B[m2b- T`Q#HĕK2b Kûi?Q/QHQ;B[m2b ŀ- BM 1X
J�;M�MB U2/XV- .QM 2i a+B2M+2b bQ+B�H2bX h?ûQ`B2b 2i T`�iB[m2b +`QBbû2b-
.BDQM- kyyd- TX RNjĜky3X

:m;;Bb#2`; U2/XV kyyj , :m;;Bb#2`;- JX �X U2/XV- .2` bT i`ƺKBb+?2 aBH@
#2`b+?�ix pQM E�Bb2`�m;biX .B2 M2m2M 6mM/2X aBH#2` BK aT�MMmM;b72H/ pQM
:2b+?B+?i2- SQHBiBF mM/ :2b2HHb+?�7i /2` aT i�MiBF2- �m;bi- kyyjX

:mB/Q#�H/B RNN8 , :mB/Q#�H/B- 6X- Ŀ .QKmb :`2;Q`Bmb A U�MB+BB S2i`Q@
MBB \V ŀ- BM 1X JX ai2BM#v U2/XV- G2tB+QM iQTQ;`�T?B+mK m`#Bb `QK�2- iX k-
_QK�- RNN8- TX RRkĜRRjX

:mBii�`/ kyyk , :mBii�`/- *X- Ŀ J�+`Q#2 2i avKK�[m2 , HǶ2M+v+HQTû@
/Bbi2 2i HǶûTBbiQHB2` ŀ- BM GXL�/DQ 2i 1X:�pQBHH2 U2//XV- 1TBbimH�2 �M@
iB[m�2 AAX �+i2b /m AA +QHHQ[m2 BMi2`M�iBQM�H Ŀ G2 ;2M`2 ûTBbiQH�B`2 �MiB[m2
2i b2b T`QHQM;2K2Mib 2m`QTû2Mb ŀ- GQmp�BM- S�`Bb- kyyk- TX k3NĜkN3X

:mib72H/ RNNN , :mib72H/- �X- Ŀ J�?Hx2Bi2M ŀ- BM .LS- d- RNNN- TX dy8Ĝ
dydX

:v;�t kyyj , :v;�t- JX .X- Ŀ 1m2`;2iBbKmb mM/ :�#2Mi�mb+? ŀ- BM JĕiBb-
R- kyyj- TX R3RĜkyyX

>�#2`K�b RNek , >�#2`K�b- CX- ai`mFim`r�M/2H mM/ ƹz2MiHB+?F2BiX lMi2`@
bm+?mM;2M xm` 2BM2` E�i2;Q`B2 /2` #Ƀ`;2`HB+?2M :2b2HHb+?�7i- 6`�MF7m`i
�X JX- RNekX

>�/Qi RNNN , >�/Qi- AX- Ŀ EQKKmMBF�iBQM ŀ- BM .LS- e- RNNN- TX e3jĜeNkX
>�2Mb+? U2/XV kyyN , >�2Mb+?- _X U2/XV- a2H#bi/�`bi2HHmM; mM/ EQKKmMB@

F�iBQMX .B2 o2`ƺz2MiHB+?mM; bi��iHB+?2` l`FmM/2M �m7 ai2BM mM/ "`QMx2 BM
/2` `ƺKBb+?2M q2HiX AMi2`M�iBQM�H2b EQHHQ[mBmK �M /2` EQKKBbbBQM 7Ƀ`
�Hi2 :2b+?B+?i2 mM/ 1TB;`�T?BF BM JɃM+?2M RX #Bb jX CmHB kyye Uo2biB;B�X
"2Bi` ;2 xm` �Hi2M :2b+?B+?i2 eRV- JɃM+?2M- kyyNX

>�;2M/�?H RN8k , >�;2M/�?H- >X- G� +Q``2bTQM/�M+2 /2 _m`B+Bmb- :ƺi2@
#Q`;- RN8kX

>�?M kyy8 , >�?M- >X@SX- J�i2`B2HH2 EmHim`X 1BM2 1BM7Ƀ?`mM;- "2`HBM- kyy8X
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>�BM2b@1Bix2M kyyy , >�BM2b@1Bix2M- EX- :m�`/B�Mb Q7 G2ii2`b , GBi2`�+v-
SQr2`- �M/ i?2 h`�MbKBii2`b Q7 1�`Hv *?`BbiB�M GBi2`�im`2- GQM/QM- kyyyX

>�MMB; RN33 , >�MMB;- CX- Ŀ �`b .QM�M/BX wm` ƹFQMQKB2 /2b a+?2MF2Mb
BK 7`Ƀ?2M JBii2H�Hi2` ŀ- BM _X pQM .ȽHK2M U2/XV- �`Kmi- GB2#2- 1?`2X
aim/B2M xm` ?BbiQ`Bb+?2M EmHim`7Q`b+?mM;- 6`�MF7m`i �X JX- RN33- TX RRĜ
jdX

>�MQmM2 kyyN , >�MQmM2- _X- Ŀ G� +?�bb2 2M �7`B[m2 `QK�BM2X G2 +�b /2
"mHH� _2;B� ŀ- BM *?�bb2b �MiB[m2bX S`�iB[m2b 2i `2T`ûb2Mi�iBQMb /�Mb H2
KQM/2 ;`û+Q@`QK�BM UAAA bBĕ+H2 �pX CX *X@Ao bBĕ+H2 �T`X CX *XV _2MM2b-
kyyN- TX e8ĜdkX

>�`/i RNN3 , >�`/i- JX- Ŀ aBH#2`r�`2 BM 2�`Hv K2/B2p�H :B7i 1t+?�M;2 ,BKB@
i�iBQ BKT2`BB �M/ Q#D2+ib Q7 J2KQ`v ŀ- BM AX qQQ/ U2/XV- 6`�MFb �M/ �H�@
K�MMB BM i?2 J2`QpBM;B�M S2`BQ/X �M 2i?MQ;`�T?B+ S2`bT2+iBp2- qQQ/@
#`B/;2- RNN3- TX jRdĜjjyX

>�``B2b RNN9 , >�``B2b- CX- aB/QMBmb �TQHHBM�`Bb �M/ i?2 6�HH Q7 _QK2 �.
9yd@938- Pt7Q`/- RNN9X

>�``Bb RN3N , >�``Bb- qX oX- �M+B2Mi GBi2`�+v- *�K#`B/;2 UJ�bbXV- GQM@
/QM- RN3NX

>�`iK�MM kyy8 , >�`iK�MM- :X- Ŀ ǳ1BM �Hi2` J�MM BM 2BM2K EH2B/ �mb
62HH2MXǴ .2` +?`BbiHB+?2 qmM/2`i i2` /2` aT i�MiBF2 mM/ b2BM EQbiɃK ŀ- BM
�X Eƴ# 2i SX _B2/2H U2//XV- EH2B/mM; mM/ _2T` b2Mi�iBQM BM �MiBF2 mM/
JBii2H�Hi2` UJBii2H�Hi2`bim/B2M /2b AMbiBimib xm` AMi2`/BbxBTHBM `2M 1`7Q`@
b+?mM; /2b JBii2H�Hi2`b mM/ b2BM2b L�+?rB`F2Mb dV- JɃM+?2M- kyy8- TX ejĜ
dyX

>�`iK�MM kyyd , ě - a2H#bibiB;K�iBbB2`mM; mM/ *?�`BbK� +?`BbiHB+?2` >2B@
HB;2` BM /2` aT i�MiBF2 Uaim/B2M mM/ h2ti2 xm �MiBF2 mM/ *?`Bbi2M@
imK j3V- hɃ#BM;2M- kyydX

>�`iK�MM kyRy , >�`iK�MM- �X- wrBb+?2M _2HBFi mM/ _2HB[mB2X P#D2Fi#2@
xQ;2M2 1`BMM2`mM;bT`�FiBF2M BM �MiBF2M :2b2HHb+?�7i2M Uaim/B2M xm` �Hi2M
:2b+?B+?i2 RRV- "2`HBM- kyRyX

>2/`B+F kyRR , >2/`B+F- *X qX- Ŀ GBi2`�im`2 �M/ *QKKmMB+�iBQM ŀ- BM JX
S2�+?BM U2/XV- h?2 Pt7Q`/ >�M/#QQF Q7 aQ+B�H _2H�iBQMb BM i?2 _QK�M
qQ`H/- Pt7Q`/- kyRR- TX RedĜRNyX

>2BMx2HK�MM RNde , >2BMx2HK�MM- JX- "Bb+?Q7b?2``b+?�7i BM :�HHB2MX wm`
EQMiBMmBi i `ƺKBb+?2` 6Ƀ?`mM;bb+?B+?i2M pQK 9X #Bb xmK dX C�?`?mM/2`i Ĝ
aQxB�H2- T`QbQTQ;`�T?Bb+?2 mM/ #BH/mM;b;2b+?B+?iHB+?2 �bT2Fi2- JɃM+?2M-
RNdeX

>öM�77 kyye , >öM�77- JX- Ŀ .QM ŀ- BM G2 /B+iBQMM�B`2 /2b b+B2M+2b ?m@
K�BM2b- kyye- TX kNRĜkNjX

>2`K�MM RN8d , >2`K�MM- �X- Ŀ +BHB+BmK ŀ- BM _�*- j- RN8d- TX RkdĜRjeX
>2`K�MM RNek , ě - Ŀ 1Mi2 ŀ- BM _�*- 8- RNek- TX 9jjĜ988X
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>2`i2` RN8y , >2`i2`- >X- Ŀ �`K#�M/ ŀ- BM _�*- R- RN8y- TX edeĜed3X
>Q##b kyRy , >Q##b- _X- Ŀ SH�ii2`b BM i?2 JBH/2M?�HH h`2�bm`2 ŀ- BM "`B@

i�MMB�- 9R- kyRy- TX k9ĜjjX
>QHHBM;rQ`i? kyRj , >QHHBM;rQ`i?- JX- a�BMi �m;mbiBMmb Q7 >BTTQX �M

BMi2HH2+im�H "BQ;`�T?v- Pt7Q`/- kyRjX
>QHix RN3N , >QHix- GX- Ŀ G2b KQib /ûbB;M�Mi H2 HBp`2 �m i2KTb /Ƕ�m;mbiBM ŀ-

BM �X "H�M+?�`/ U2/XV- G2b /û#mib /m +Q/2tX �+i2b /2 H� DQm`Mû2 /Ƕûim/2-
S�`Bb- DmBHH2i RN38 U"B#HBQHQ;B� NV- hm`M?Qmi- RN3N- TX Ry8ĜRRjX

>Ƚ#M2` kyyk , >Ƚ#M2`- qX- Ŀ 1pQ/Bmb ŀ- BM �m;mbiBMmb@G2tBFQM- k- RNNe@
kyyk- TX RR83ĜRReRX

>m; RNkN , >m;- �X- Ŀ bTQ`imH� ŀ- BM _1- AAAX�- k- RNkN- TX R33jĜR33eX
>m`b+?K�MM kyyy , >m`b+?K�MM- _X- Ŀ S2`;�K2Mi ŀ- BM .LS- N- kyyy-

TX 89kĜ89jX
AM;H2#2`i kyy9 , AM;H2#2`i- >X- Ŀ ú/m+�iBQM 2i +mHim`2 +?2x H2b *?`ûiB2Mb

/2 HǶ�MiB[mBiû i�`/Bp2 ŀ- BM CX@JX S�BHH2` 2i SX S�v2M U2//XV- Zm2 `2bi2@
i@BH /2 HǶû/m+�iBQM +H�bbB[m2 \ _2HB`2 H2 Ŀ J�``Qm ŀ >BbiQB`2 /2 HǶû/m+�iBQM
/�Mb HǶ�MiB[mBiû- hQmHQmb2- kyy9- TX jjjĜj9RX

C2�MD2�M RNNN , C2�MD2�M- "X- a�BMi Cû`ƬK2 2i HǶ?û`ûbB2- S�`Bb- RNNNX
C2M�H RN33 , C2M�H- :X- Ŀ :`2;Q` /2` :`QĽ2 mM/ /B2 ai�/i _QK U8Ny@ey9V ŀ-

BM 6X S`BMx U2/XV- >2``b+?�7i mM/ EB`+?2X "2Bi` ;2 xm` 1Mibi2?mM; mM/
qB`FmM;br2Bb2 2TBbFQT�H2` mM/ KQM�biBb+?2` P`;�MBb�iBQMb7Q`K2M UJQ@
MQ;`�T?B2M xm` :2b+?B+?i2 /2b JBii2H�Hi2`b jjV- aimii;�`i- RN33- TX RyNĜ
R9eX

C2M�H RN3N , ě - Ai�HB� �b+2iB+� �i[m2 KQM�biB+�X oQM /2M �M7 M;2M #Bb xm`
w2Bi /2` G�M;Q#�`/2M U+�X R8yfk8y@ey9V- aimii;�`i- RN3NX

CQ?�Mb2M RNN9 , CQ?�Mb2M- AX@JX- Ŀ _BM;b- }#mH�2 �M/ #m+FH2b rBi? BKT2@
`B�H TQ`i`�Bib �M/ BMb+`BTiBQMb ŀ- BM C_�- d- RNN9- TX kkjĜk9kX

CQ?Mb RNNy , CQ?Mb- *X- Ŀ _2b2�`+? QM _QK�M aBHp2` SH�i2 ŀ- BM C_�- j-
RNNy- TX k3Ĝ9jX

CQM2b RNe9 , CQM2b- �X >X JX- h?2 H�i2` _QK�M 1KTB`2 k39@ey9X � bQ+B�H
2+QMQKB+ �M/ �/KBMBbi`�iBp2 am`p2v Uj pQHXV- Pt7Q`/- RNe9X

CQM2b kyR9 , CQM2b- *X SX- "2ir22M S�;�M �M/ *?`BbiB�M- *�K#`B/;2 UJ�bbXV-
GQM/QM- kyR9X

CQQb2M � q�bxBMF RN8y , CQQb2M- CX *X 2i CX >X q�bxBMF- Ŀ �HH2;Q`2b2 ŀ-
BM _�*- R- RN8y- TX k3jĜkNjX

Cm/B+ kyyR , Cm/B+- "X- Ŀ G� T`Q/m+iBQM 2i H� /BzmbBQM /m _2;Bbi`2 /2 H2ii`2b
/2 :`û;QB`2 H2 :`�M/ ŀ- BM SX "Qm+?2`QM U2/XV- G2b û+?�M;2b +mHim`2Hb �m
JQv2M �;2X �+i2b /2b +QM;`ĕb /2 H� aQ+Bûiû /2b ?BbiQ`B2Mb Kû/BûpBbi2b /2
HǶ2Mb2B;M2K2Mi bmTû`B2m` Tm#HB+X jk +QM;`ĕb- .mMF2`[m2- kyyR- TX dRĜ3dX

CmMF2HK�MM RNNy@RNNk , CmMF2HK�MM- JX- .B2 _2Bi2` _QKb- J�BMx- RNNy@
RNNkX
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E�HH2M/Q`7 kyRy , E�HH2M/Q`7- *X- Ŀ h?2 �M+B2Mi "QQF ŀ- BM JX am�`2x
2i >X _X qQm/?mvb2M U2//XV- h?2 Pt7Q`/ *QKT�MBQM iQ i?2 "QQFX �
>BbiQ`v Q7 i?2 "QQF i?`Qm;?Qmi i?2 �;2b- iX R- Pt7Q`/- L2r uQ`F- kyRy-
TX RRĜk9X

E�Hp2`F�KT2` kyyj , E�Hp2`F�KT2`- >X- Ŀ LQMp2`#�H2 EQKKmMBF�@
iBQM ŀ- BM >q_?- j- kyyj- TX jydĜjjdX

E2MM2v RN3k , E2MM2v- 1X CX- Ŀ "QQFb �M/ _2�/2`b BM i?2 _QK�M qQ`H/ ŀ-
BM SX 1X 1�bi2`HBM; 2i 1X CX E2MM2v U2//XV- h?2 *�K#`B/;2 >BbiQ`v
Q7 *H�bbB+�H GBi2`�im`2 k , G�iBM GBi2`�im`2- *�K#`B/;2- RN3k- TX jĜjkX

EBBH2`B+? � hQ`T RN3N , EBBH2`B+?- "X 2i >X hQ`T- Ŀ >B+ 2bi , ?B+ aiBHB+?QX
h?2 .�i2 �M/ AMi2`T`2i�iBQM Q7 � MQi�#H2 .BTiv+? ŀ- BM C�?`#m+? /2b .�A-
Ry9- RN3N- TX jRNĜjdRX

EH�m+F RNN3 , EH�m+F- >X@CX- .B2 �MiBF2 "`B2~Bi2`�im` mM/ /�b L2m2 h2b@
i�K2Mi- S�/2`#Q`M- RNN3X

EH2#2`; RNed , EH2#2`;- hX- "m+??�M/2H mM/ o2`H�;br2b2M BM /2` �MiBF2-
.�`Kbi�ii- RNedX

EH2BM RNdk , EH2BM- _X- .2` ai`2Bi mK /2M oB+iQ`B��Hi�` , /B2 /`Bii2 _2H�iBQ
/2b avKK�+?mb mM/ /B2 "`B272 Rd- R3 mM/ 8d /2b J�BH M/2` "Bb+?Q7b
�K#`QbBmb- .�`Kbi�ii- RNdkX

EHQ2i2`b RN8d , EHQ2i2`b- :X- "m+? mM/ a+?`B7i #2B >B2`QMvKmb- JɃMb@
i2`- RN8dX

EQ2T RN89 , EQ2T- GX- Ŀ "m+? A Ui2+?MBb+?V ŀ- BM _�*- k- RN89- TX ee9Ĝe33X
EQ?H kyyj , EQ?H- EX@>X- .B2 J�+?i /2` .BM;2X :2b+?B+?i2 mM/ h?2Q`B2

b�F`�H2` P#D2Fi2- JɃM+?2M- kyyjX
EQH# kyyy , EQH#- �X- h`�MbTQ`i mM/ L�+?`B+?i2Mi`�Mb72` BK `ƺKBb+?2M

_2B+? UEHBQX "2B?27i2- MX bX kV- "2`HBM- kyyyX
EQH# U2/XV kyR9 , ě U2/XV- AM7`�bi`mFim` mM/ >2``b+?�7ibQ`;�MBb�iBQM BK

AKT2`BmK _QK�MmKX >2``b+?�7ibbi`mFim`2M mM/ >2``b+?�7ibT`�tBb U�Fi2M
/2` h�;mM; BM wɃ`B+?- RNX@kyXRyXkyRkV- hm`M?Qmi- kyR9X

EQHHrBix RN8N , EQHHrBix- CX- Ŀ 1H72M#2BM ŀ- BM _�*- 9- RN8N- TX RRyeĜ
RR9RX

EQMbi�M RNNd , EQMbi�M- .X- 6`B2M/b?BT BM i?2 *H�bbB+�H qQ`H/- *�K@
#`B/;2- RNNdX

E`�mb2 RN3d , E`�mb2- CX@lX- aT i�MiBF2 S�i`QM�ib7Q`K2M BK q2bi2M /2b
`ƺKBb+?2M _2B+?2b Uo2biB;B�X "2Bi` ;2 xm` �Hi2M :2b+?B+?i2 j3V- JɃM+?2M-
RN3dX

E`ƴM RNNd , E`ƴM- JX- .�b JƺM+?imK mM/ /B2 FmHim`2HH2 h`�/BiBQM /2b
H�i2BMBb+?2M q2bi2MbX 6Q`K2M /2` �bF2b2- �miQ`Bi i mM/ P`;�MBb�iBQM BK
7`Ƀ?2M r2biHB+?2M wƺMQ#Bi2MimK- JɃM+?2M- RNNdX

E`m;2` kyRk , E`m;2`- JX CX- Ŀ J�Mmb+`BTib- a+`B#2b �M/ "QQF S`Q/m+iBQM
rBi?BM 1�`Hv *?`BbiB�MBiv ŀ- BM aX SQ`i2` 2i �X SBii U2//XV- *?`BbiB�M
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P`B;BMb �M/ :`2+Q@_QK�M *mHim`2 , aQ+B�H �M/ GBi2`�`v *QMi2tib 7Q` i?2
L2r h2bi�K2Mi- G2B/2M- kyRk- TX R8Ĝ9yX

E`mK2B+? RNNj , E`mK2B+?- *X- >B2`QMvKmb mM/ /B2 +?`BbiHB+?2M 72KBM�2
+H�`BbbBK�2- "QMM- RNNjX

Em?M kyRk , Em?M- *X- Ŀ SQHBiBb+?2 EQKKmMBF�iBQM mM/ ƺz2MiHB+?2 J2BMmM;
BM /2` �MiBF2M q2HiX 1BMH2Bi2M/2 "2K2`FmM;2M ŀ- BM B/2K U2/XV- SQHBiBb+?2
EQKKmMBF�iBQM mM/ ƺz2MiHB+?2 J2BMmM; BM /2` �MiBF2M q2Hi- aimii;�`i-
kyRk- TX RRĜjyX

EȽHx2` RNN3 , EȽHx2`- �X- Ŀ .B2 62bi#`B272 Ĝ 2BM2 r2MB; #2i`�+?i2i2 lMi2`@
;�iimM; /2` #vx�MiBMBb+?2M "`B2~Bi2`�im` ŀ- BM "vx�MiBMBb+?2 w2Bib+?`B7i-
NR- RNN3- TX jdNĜjNyX

G�*G , .ƴTT- aX 2i qX :22`HBM;b U2//XV- G2tBFQM /2` �MiBF2M +?`BbiHB+?2M
GBi2`�im`- 6`2B#m`; BX "`X- kyykX

G�M+2H RNNN , G�M+2H- aX- a�BMi �m;mbiBM- S�`Bb- RNNNX
G�m`2M+2 RNNd , G�m`2M+2- SX- Cû`ƬK2 2i H2 MQmp2�m KQ/ĕH2 7ûKBMBMX G�

+QMp2`bBQM ¨ H� Ŀ pB2 T�`7�Bi2 ŀ Uúim/2b �m;mbiBMB2MM2b R88V- S�`Bb- RNNdX
G�mr2`b kyRk , G�mr2`b- CX- Ŀ _2�/BM; "QQFb- h�HFBM; *mHim`2 , i?2

S2`7Q`K�M+2 Q7 T�B/2B� BM BKT2`B�H ;`22F GBi2`�im`2 ŀ- BM 1X JBM+?BM
U2/XV- P`�HBiv- GBi2`�+v �M/ S2`7Q`K�M+2 BM i?2 �M+B2Mi qQ`H/ UP`�HBiv
�M/ GBi2`�+v BM i?2 �M+B2Mi qQ`H/ NV- G2B/2M- kyRk- TX kkdĜk99X

G�x�` kyye , G�x�`- CX- Ŀ *QKKmMB+�iBQM ŀ- BM G2 /B+iBQMM�B`2 /2b b+B2M+2b
?mK�BM2b- kyye- TX Re8ĜRedX

G2�/2`@L2r#v kyy9 , G2�/2`@L2r#v- _X 1X- aBHp2` �M/ aQ+B2iv BM H�i2
�MiB[mBiv , 7mM+iBQMb �M/ K2�MBM;b Q7 bBHp2` TH�i2 BM i?2 7Qm`i? iQ b2p2Mi?
*2Mim`v- �H/2`b?Qi- kyy9X

G2+H2`+[ RNkN , G2+H2`+[- >X- Ŀ G2ii`2b ŀ- BM .�*G- oAAAXk- RNkN- TX ke3jĜ
kN3kX

G2B;i?QM RNdk , G2B;i?QM- �X *X- h`�MbTQ`i �M/ *QKKmMB+�iBQM BM 2�`Hv
K2/B2p�H 1m`QT2X �. 8yy@RRyy- L2riQM �##Qi- RNdkX

G2T2HH2v RNdN , G2T2HH2v- *X- G2b +Biûb /2 HǶ�7`B[m2 `QK�BM2 �m "�b@
1KTB`2- S�`Bb- RNdNX

G2T2HH2v RNN3 , ě - Ŀ GǶ�`BbiQ+`�iB2 H2ii`û2 T�ś2MM2 , mM2 K2M�+2 �mt v2mt
/Ƕ�m;mbiBM ŀ- BM :X J�/2+ U2/XV- �m;mbiBM T`û/B+�i2m` UjN8@9RRV- S�`Bb-
RNN3- TX jkdĜj9kX

G2T2HH2v RNN3 , ě - Ŀ G2 T�i`QM�;2 ûTBb+QT�H �mt Ao 2i o bBĕ+H2b , +QMiB@
MmBiûb 2i `mTim`2b �p2+ H2 T�i`QM�;2 +H�bbB[m2 ŀ- BM úX _2#BHH�`/ 2i
*X aQiBM2H U2//XV- GǶûpā[m2 /�Mb H� +Biû /m Ao �m o bBĕ+H2X AK�;2 2i
�miQ`Biû U*16_ k93V- _QK�- RNN3- TX RdĜjjX

G2ib+?@"`mMM2` RNN3 , G2ib+?@"`mMM2`- aX- J�`+2HH� , .Bb+BTmH� 2i
J�;Bbi`�X �m7 /2M aTm`2M 2BM2` `ƺKBb+?2M *?`BbiBM /2b 9X C�?`?mM/2`ib-
"2`HBM- L2r uQ`F- RNN3X
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G2mixb+? kyy8 , G2mixb+?- JX- Ŀ :`mM/#2/Ƀ`7MBb mM/ ai�imbbvK#QH ,
EH2B/mM; BK L2m2M h2bi�K2Mi ŀ- BM �X Eƴ# 2i SX _B2/2H U2//XV- EH2B/mM;
mM/ _2T` b2Mi�iBQM BM �MiBF2 mM/ JBii2H�Hi2` UJBii2H�Hi2` aim/B2M /2b
AMbiBimib xm` AMi2`/BbxBTHBM `2M 1`7Q`b+?mM; /2b JBii2H�Hi2`b mM/ b2BM2b
L�+?rB`F2Mb dV- JɃM+?2M- kyy8- TX NĜjkX

GöpB@ai`�mbb RN9d , GöpB@ai`�mbb- *X- G2b bi`m+im`2b ûHûK2Mi�B`2b /2 H�
T�`2Miû- S�`Bb- RN9dX

GBMiQii RNNd , GBMiQii- �X qX- Ŀ +HB2Mb- +HB2Mi2b ŀ- BM .LS- j- RNNd- TX jkĜ
jjX

GQv2M RNe3 , GQv2M- �X- Ŀ úim/2b bm` aB/QBM2 �TQHHBM�B`2 ŀ- BM _1G- 9e-
RNe3- TX 3jĜNyX

Gm+F RNeR , Gm+F- :X- Ŀ "`B27 mM/ 1TBbi2H BM /2` �MiBF2 ŀ- BM .�b �Hi2`imK-
dXk- RNeR- TX ddĜ39X

Gm/QHT? RNNd , Gm/QHT?- JX- 1TBbiQHQ;`�T?B2 mM/ a2H#bi/�`bi2HHmM;X lM@
i2`bm+?mM;2M xm /2M Ŀ S�`�/2#`B272M ŀ S�mHBMmb /2b CɃM;2`2M- hɃ#BM;2M-
RNNdX

Gm?K�MM RN39 , Gm?K�MM- LX- aQxB�H2 avbi2K2X :`mM/`Bbb 2BM2` �HH;2K2B@
M2M h?2Q`B2- 6`�MF7m`i �X JX- RN39X

J�+JmHH2M RNek , J�+JmHH2M- _X- Ŀ h?2 1KT2`Q`b G�`;2bb2b ŀ- BM
G�iQKmb- kR- RNek- TX R8NĜReeX

J�/2+ RN3e , J�/2+- :X- Ŀ GǶ?BbiQ`B+Biû /2b .B�HQ;m2b /2 *�bbB+B�+mK ŀ-
BM _1�m;- jk- RN3e- TX kydĜkjRX

J�;M�MB kyyd , J�;M�MB- 1X- Ŀ G2b Kû/BûpBbi2b 2i H2 /QMX �p�Mi 2i �T`ĕb
H� i?ûQ`B2 K�mbbB2MM2 ŀ- BM B/2K U2/XV- .QM 2i a+B2M+2b aQ+B�H2bX h?ûQ`B2b
2i T`�iB[m2b +`QBbû2b- .BDQM- kyyd- TX R8Ĝk3X

J�B2` kyye , J�B2`- >X PX- Ŀ EH2B/mM; AA ŀ- BM _�*- kR- kyye- TX RĜeyX
J�H?2`#2 RN33 , J�H?2`#2- �X CX- �M+B2Mi 1TBbiQH�`v h?2Q`Bbib- �iH�Mi�-

RN33X
J�MM- >��F2 � pQM /2M >Q77 U2//XV kyyN , J�MM- *X- JX >��F2 2i

_X pQM /2M >Q77 U2//XV- _QHH2M#BH/2` BM /2` �i?2MBb+?2M .2KQF`�iB2X
J2/B2M- :`mTT2M- _ mK2 BK TQHBiBb+?2M mM/ bQxB�H2M avbi2KX "2Bi` ;2
xm 2BM2K BMi2`/BbxBTHBM `2M EQHHQ[mBmK BM 6`2B#m`; BX "`X Uk9X@k8X LQpX
kyyeV- qB2b#�/2M- kyyNX

J�`BQiiB kyyd , J�`BQiiB- oX- Ŀ :HB bT2ii�+QHB BM 2TQ+� i�`/Q�MiB+�X A
/BiiB+B +QK2 7QMi2 B+QMQ;`�}+� ŀ- BM JX .�pB/ U2/XV- 1#m`M2� /BTiv+?� ,
B /BiiB+B /Ƕ�pQ`BQ i`� �MiB+?Bi¨ 2 J2/BQ2pQ- "�`B- kyyd- TX k98Ĝke8X

J�`Fb+?B2b kyye , J�`Fb+?B2b- *X- Ŀ a+?`2B#2M *?`Bbi2M �M/2`2 "`B272
�Hb >2B/2M \ wm` #`B2~B+?2M EQKKmMBF�iBQM BM /2` F�Bb2`HB+?2M �MiBF2 ŀ-
BM lX S2i2` U2/XV- J2/B2M;2b2HHb+?�7i �MiBF2 \ AM7Q`K�iBQM mM/ EQK@
KmMBF�iBQM pQK �Hi2M �;vTi2M #Bb "vx�Mx- "2`HBM- kyye- TX RRjĜRjyX
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J�`Fmb RNNd , J�`Fmb- _X �X- :`2;Q`v i?2 :`2�i �M/ ?Bb qQ`H/- *�K@
#`B/;2- RNNdX

J�``Qm RN9N , J�``Qm- >X@AX- Ŀ G� i2+?MB[m2 /2 HǶû/BiBQM ¨ HǶûTQ[m2 T�i`Bb@
iB[m2 ŀ- BM S�i`BbiB[m2 2i ?mK�MBbK2- S�`Bb- RNde U`ûû/X /2 RN9NV- TX kjNĜ
k8kX

J�``Qm RN88 , ě - >BbiQB`2 /2 HǶû/m+�iBQM /�Mb HǶ�MiB[mBiû- S�`Bb- RN88X
J�``Qm RNdd , ě - .û+�/2M+2 `QK�BM2 Qm �MiB[mBiû i�`/Bp2 \ AAA @Ao

bBĕ+H2b- S�`Bb- RNddX
J�`iBM RN33 , J�`iBM- JX- Ŀ wmK :2rB+?i /2b `ƺKBb+?2M S7mM/2b ŀ- BM 6X

"�`�ii2 U2/XV- �`;2Mi2`B2 `QK�BM2 2i #vx�MiBM2- S�`Bb- RN33- TX kRRĜkk8X
J�`iBM RNN9 , J�`iBM- CX- Ŀ .2` o2`Hmbi /2` ai�/i ŀ- BM *X J2B2` U2/XV-

.B2 QFxB/2Mi�H2 ai�/i M�+? J�t q2#2`X wmK S`Q#H2K pQM wm;2?ƺ`B;F2Bi
BM �MiBF2 mM/ JBii2H�Hi2`- JɃM+?2M- RNN9- TX N8ĜRR9X

J�`iBM kyye , J�`iBM- _X- Ŀ a�BMi Cû`ƬK2- ûTBbiQHB2` /m /ûb2`i ŀ- BM
SX G�m`2M+2 2i 6X :mBHH�mKQMi U2//XV- 1TBbimH�2 �MiB[m�2 AoX �+i2b
/m Ao +QHHQ[m2 BMi2`M�iBQM�H Ŀ GǶûTBbiQH�B`2 �MiB[m2 2i b2b T`QHQM;2K2Mib
2m`QTû2Mb ŀ- GQmp�BM- S�`Bb- kyye- TX kyNĜkR9X

J�`iBM � :�BHH�`/ RN3R , J�`iBM- _X 2i CX :�BHH�`/- G2b ;2M`2b HBiiû@
`�B`2b ¨ _QK2- S�`Bb- RN3RX

J�`iBMB- w�M2HH�- >Q`MmM; � >2v/�b+?@G2?K�MM kyRe , J�`iBMB-
aX 2i �HX- Ŀ S72`/ ŀ- BM _�*- kd- kyRe- TX 8ReĜ8jkX

J�i?Bb2M RN3R , J�i?Bb2M- _X qX- Ŀ 1TBbiQHQ;`�T?v- GBi2`�`v *B`+H2b �M/
6�KBHv hB2b BM H�i2 _QK�M :�mH ŀ- BM h`�Mb�+iBQMb �M/ S`Q+22/BM;b Q7
i?2 �K2`B+�M S?BHQHQ;B+�H �bbQ+B�iBQM- RRR- RN3R- TX N8ĜRyNX

J�i?Bb2M RN33 , ě - Ŀ h?2 i?2K2 Q7 HBi2`�`v /2+HBM2 BM H�i2 `QK�M :�mH ŀ-
BM *H�bbB+�H S?BHQHQ;v- 3j- RN33- TX 98Ĝ8kX

J�i?Bb2M RN3N , ě - 1++H2bB�biB+�H 6�+iBQM�HBbK �M/ _2HB;BQmb *QMi`Qp2`bv
BM 6B7i?@*2Mim`v :�mH- q�b?BM;iQM .X *X- RN3NX

J�i?Bb2M RNNj , ě - _QK�M �`BbiQ+`�ib BM #�`#�`B�M :�mHX ai`�i2;B2b 7Q`
bm`pBp�H BM �M �;2 Q7 i`�MbBiBQM- �mbiBM- RNNjX

J�i?Bb2M kyyR , ě - Ŀ h?2 H2ii2`b Q7 _m`B+Bmb Q7 GBKQ;2b �M/ i?2 S�bb�;2
7`QK _QK�M iQ 6`�MFBb? :�mH ŀ- BM _X qX J�i?Bb2M 2i .X a?�Mx2`
U2//XV- aQ+B2iv �M/ *mHim`2 BM H�i2 �MiB[m2 :�mHX _2pBbBiBM; i?2 bQm`+2b-
�H/2`b?Qi- kyyR- TX RyRĜRR8X

J�i?Bb2M kyyj , ě - S2QTH2- S2`bQM�H 1tT`2bbBQM- �M/ aQ+B�H _2H�iBQMb
BM H�i2 �MiB[mBiv UrBi? i`�MbH�i2/ h2tib 7`QK :�mH �M/ q2bi2`M 1m`QT2V-
�MM �`#Q`- kyyjX

J�ii2H�`i kyy9 , J�ii2H�`i- �X 2i JX J�ii2H�`i- >BbiQB`2 /2b i?ûQ@
`B2b /2 H� +QKKmMB+�iBQM- S�`Bb- kyy9X
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J�ii?2rb RNd9 , J�ii?2rb- CX 6X- Ŀ h?2 G2ii2`b Q7 avKK�+?mb ŀ- BM CX
"BMMb U2/XV- G�iBM GBi2`�im`2 Q7 i?2 7Qm`i? +2Mim`v- GQM/QM- RNd9- TX 83Ĝ
NNX

J�mbb RNk9 , J�mbb- JX- Ŀ 1bb�B bm` H2 /QMX 6Q`K2 2i `�BbQM /2 HǶû+?�M;2
/�Mb H2b bQ+Bûiûb �`+?�ś[m2b ŀ- BM �MMû2 bQ+BQHQ;B[m2- MX bX R- RNkj@RNk9-
TX jyĜR3eX

J�tr2HH kyye , J�tr2HH- CX GX- *?`BbiB�MBb�iBQM �M/ *QKKmMB+�iBQM BM
H�i2 �MiB[mBiv , CQ?M *?`vbQbiQK �M ?Bb +QM;`2;�iBQM BM �MiBQ+?- *�K@
#`B/;2- kyyeX

J�x�H RNNN , J�x�H- PX- :2b+?B+?i2 /2` "m+?FmHim` R , :`B2+?Bb+?@`ƺKBb+?2
�MiBF2- :`�x- RNNNX

J�x�H kyyj , ě - :2b+?B+?i2 /2` "m+?FmHim` j , 6`Ƀ?KBii2H�Hi2`- :`�x- kyyjX
J+*Q`K�+F RN3R , J�+*Q`K�+F- aX :X- �`i �M/ *2`2KQMv BM H�i2 �M@

iB[mBiv- "2`F2H2v- RN3RX
J2+QMB � aimKT U2//XV kyR9 , J2+QMB- .X oX 2i 1X aimKT U2//XV- h?2

*�K#`B/;2 *QKT�MBQM iQ �m;mbiBM2- *�K#`B/;2- kyR9X
J2bHBM RNdy , J2bHBM- JX- G� 7āi2 /2b F�H2M/2b /2 D�MpB2` /�Mb HǶ1KTB`2

`QK�BMX úim/2 /ǶmM `Bim2H /2 LQmp2H �M UG�iQKmb RR8V- "`mt2HH2b- RNdyX
Jöi?v kyyd , Jöi?v- LX- G2b H2ii`2b /2 SHBM2 H2 C2mM2 , mM2 `2T`ûb2Mi�iBQM

/2 HǶ?QKK2- S�`Bb- kyydX
J2v2` kyRR , J2v2`- 1X �X- Ŀ 1TB;`�T?v �M/ *QKKmMB+�iBQM ŀ- BM JX

S2�+?BM U2/XV- h?2 Pt7Q`/ >�M/#QQF Q7 aQ+B�H _2H�iBQMb BM i?2 _QK�M
qQ`H/- Pt7Q`/- kyRR- TX RNRĜkkeX

JBM+?BM U2/XV kyRk , JBM+?BM- 1X U2/XV- P`�HBiv- GBi2`�+v �M/ S2`7Q`K�M+2
BM i?2 �M+B2Mi qQ`H/ UP`�HBiv �M/ GBi2`�+v BM i?2 �M+B2Mi qQ`H/ NV-
G2B/2M- kyRkX

JBi+?2HH RN8d , JBi+?2HH- JX JX- Ŀ "`B27 ŀ- BM _::- k- RN8d- TX Rd8dĜ
RdeyX

JBii�; RNNN , JBii�;- SX- �Hi2 EƺT72 BM M2m2M > M/2MX l`?2#2` mM/
6mMFiBQM2M /2` EQMiQ`MB�i2M- "QMM- RNNNX

JQH2b RNeN , JQH2b- �X- Ŀ P#D2i 2i *QKKmMB+�iBQM ŀ- BM *QKKmMB+�iBQMb-
Rj- RNeN- TX RĜkdX

JQ`2�m RNdj , JQ`2�m- JX- G2 /QbbB2` J�`+2HHBMmb /�Mb H� *Q``2bTQM@
/�M+2 /2 b�BMi �m;mbiBM- S�`Bb- RNdjX

JQ`2�m kyR9 , JQ`2�m- hX- Ŀ _ûb2�mt bQ+B�mt 2i +QMi`�BMi2b /�Mb HǶ�MiB@
[mBiû i�`/Bp2 , _û~2tBQMb HBKBM�B`2b ŀ- BM �X "Q/BM 2i hX JQ`2�m U2//XV-
_ûb2�mt bQ+B�mt 2i +QMi`�BMi2b /�Mb HǶ�MiB[mBiû i�`/Bp2X �+i2b /2b DQm`@
Mû2b /Ƕûim/2 ¨ HǶlMBp2`bBiû S�`Bb Pm2bi L�Mi2``2@G� /û72Mb2- DmBM kyRj
U_1h amTTHX RV- S�`Bb- kyR9- TX NĜk3X



j8N

JQ`2HHB kyyd , JQ`2HHB- �X GX- Ŀ G� KQM2i� M2HH2 2H�`;BxBQMB Tm##HB+?2 2i
T`Bp�i2 i`� Ao 2i oA b2+QHQ .* ŀ- BM JX .�pB/ U2/XV- 1#m`M2� /BTiv+?� ,
B /BiiB+B /Ƕ�pQ`BQ i`� �MiB+?Bi¨ 2 J2/BQ2pQ- "�`B- kyyd- TX kedĜkN8X

JQ`2HHQ � JQ``BbbQM U2//XV kyyd , JQ`2HHQ- _X 2i �X .X JQ``BbQM
U2//XV- �M+B2Mi G2ii2`bX *H�bbB+�H �M/ H�i2 �MiB[m2 1TBbiQHQ;`�T?v- Pt7Q`/-
kyydX

JQ`b2HHB � a�`iQ`BQ RNNe , JQ`b2HHB- *X 2i :X SX a�`iQ`BQ- Ŀ 6Q`mK
TBb+�`BmKf TBb+�iQ`BmK ŀ- BM 1X JX ai2BM#v U2/XV- G2tB+QM iQTQ;`�T?B+mK
m`#Bb `QK�2- iX j- _QK�- RNNe- TX jRkĜjRjX

Jƴ`i?- AMi2`�FiBQM- RNNj , Jƴ`i?- AX- Ŀ AMi2`�FiBQM ŀ- BM >_q:- j- RNNj-
TX kdNĜk3jX

Jƴ`i?- EQKKmMBF�iBQM- RNNj , ě - Ŀ EQKKmMBF�iBQM ŀ- BM >_q:- j- RNNj-
TX jNkĜ9R9X

JQbi2`i RNNN , JQbi2`i- JX- Ŀ L2r �TT`Q�+?2b iQ J2/B2p�H *QKKm@
MB+�iBQM ŀ- BM B/2K U2/XV- L2r �TT`Q�+?2b iQ J2/B2p�H *QKKmMB+�iBQM
Uli`2+?i aim/B2b BM J2/B2p�H GBi2`�+v RV- hm`M?Qmi- RNNN- TX R8ĜjdX

JQmbbv kyyy , JQmbbv- *X- Ŀ G� +Q``2bTQM/�M+2 /2 _m`B+2 /2 GBKQ;2b ŀ-
BM GXL�/DQ 2i 1X :�pQBHH2 U2//XV- 1TBbimH�2 �MiB[m�2 AX �+i2b /m A
+QHHQ[m2 BMi2`M�iBQM�H Ŀ G2 ;2M`2 ûTBbiQH�B`2 �MiB[m2 2i b2b T`QHQM;2K2Mib
2m`QTû2Mb ŀ- GQmp�BM- S�`Bb- kyyy- TX 38ĜNNX

J`�ib+?2F kyyy , J`�ib+?2F- aX- Ŀ *Q/B+2b p2bi`B MQb bmKmbX "Ƀ+?2`@
FmHi mM/ "Ƀ+?2`T`2Bb2 BM /2` +?`BbiHB+?2M aT i�MiBF2 ŀ- BM �X >�Hi2M@
?Q77 2i 6X >2BM2`Jmib+?H2` U2//XV- >Q`imb HBii2`�`mK �MiB[m�`mKX
62bib+?`B7i 7Ƀ` >�Mb �`KBM : `iM2` xmK dyX :2#m`ibi�; U"2Bi`�;2 xm`
M2m2`2M GBi2`�im`;2b+?B+?i2- j bû`B2V- >2B/2H#2`;- kyyy- TX jeNĜj3yX

J`�ib+?2F kyyk , ě - .2` "`B27r2+?b2H /2b S�mHBMmb pQM LQH�X EQKKm@
MBF�iBQM mM/ bQxB�H2 EQMi�Fi2 xrBb+?2M +?`BbiHB+?2M AMi2HH2Fim2HH2M U>v@
TQKM2K�i� Rj9V- :ƺiiBM;2M- kyykX

J`�ib+?2F kyy3 , ě - Ŀ A/2MiBi ibbiB7imM; /2` o2`;�M;2M?2Bi , wmK .Bb@
Fm`b Ƀ#2` i`�D�MBb+?2 "BH/mM;bFmHim` BK E`2Bb /2b aB/QMBmb �TQHHBM�`Bb ŀ-
BM hX 6m?`2` U2/XV- .B2 +?`BbiHB+?@T?BHQbQT?Bb+?2M .BbFm`b2 /2` aT i�M@
iBF2 , h2ti2- S2`bQM2M- AMbiBimiBQM2MX �Fi2M /2` h�;mM; pQK kkX@k8XykXye
�K w2Mi`mK 7Ƀ` �MiBF2 mM/ JQ/2`M2 /2` �H#2`i@Gm/rB;b@lMBp2`bBi i 6`2B@
#m`; BX "`X aimii;�`i- kyy3- TX jejĜj3yX

J`�ib+?2F kyRy , ě - Ŀ wB`FmHB2`2M/2 "B#HBQi?2F2M , J2/B2M /2` qBb@
b2Mbp2`KBiiHmM; mM/ +?`BbiHB+?2 L2ixr2`F2 #2B S�mHBMmb pQM LQH� ŀ- BM CX
.2bKmHHB2x- *X >QĊi@p�M *�mr2M#2`;?2 2i CX@*X CQHBp2i U2//XV-
GǶûim/2 /2b +Q``2bTQM/�M+2b /�Mb H2 KQM/2 `QK�BM /2 HǶ�MiB[mBiû +H�b@
bB[m2 ¨ HǶ�MiB[mBiû i�`/Bp2 , T2`K�M2M+2b 2i Kmi�iBQMb U�+i2b /m sss
+QHHQ[m2 BMi2`M�iBQM�H /2 GBHH2- MQp2K#`2 kyy3V- GBHH2- kyRy- TX jkeĜj8yX



jey

J`�ib+?2F kyR9 , J`�ib+?2F- aX- Ŀ S�mHBMmb LQH�Mmb ŀ- BM �m;mbiBMmb@
G2tBFQM- 9- 7�b+X jf9- kyR9- TX 89yĜ893X

JȽHH2` RNN9 , JȽHH2`- qX :X- Ŀ "`B27 ŀ- BM >q_?- k- RNN9- TX eyĜdeX
JȽHH2` kyyN , JȽHH2`- "X- 6Ƀ?`mM; BK .2MF2M mM/ >�M/2HM :`2;Q`b /2b

:`QĽ2M- hɃ#BM;2M- kyyNX
JȽHH2` kyRj , JȽHH2`- :X JX- Ŀ 6`2mM/b+?�7i2M rB/2` /2M o2`7�HHX :2@

K2BMb+?�7ib#BH/2` mM/ FmHim`2HH2 a2H#bip2`Q`imM; BK "`B27r2+?b2H pQM _m@
`B+Bmb pQM GBKQ;2b ŀ- BM aX .B272M#�+? 2i :X JX JȽHH2` U2//XV- :�H@
HB2M BM aT i�MiBF2 mM/ 6`Ƀ?KBii2H�Hi2`X EmHim`;2b+?B+?i2 2BM2` _2;BQM
UJBHH2MMBmK@aim/B2M 9jV- "2`HBM- kyRj- TX 9kRĜ989X

JmM/2HH J�M;Q RNNy , JmM/2HH J�M;Q- JX- Ŀ lM MQmp2�m i`ûbQ`
U/Bi /2 ǳa2pbQǴV /Ƕ�`;2Mi2`B2 /2 H� #�bb2 �MiB[mBiû ŀ- BM *QKTi2b `2M/mb
/2b bû�M+2b /2 HǶ�+�/ûKB2 /2b AMb+`BTiBQMb 2i "2HH2b@G2ii`2b- Rj9XR- RNNy-
TX kj3Ĝk89X

JmM/2HH J�M;Q RNN9 , ě - a2pbQ h`2�bm`2 , �`i ?BbiQ`B+�H /2b+`BTiBQM
�M/ BMb+`BTiBQMb- �MM �`#Q`- RNN9X

JmM/2HH J�M;Q RNN8 , ě - Ŀ aBHp2` TH�i2 �KQM; i?2 _QK�Mb �M/ �KQM;
i?2 #�#�`B�Mb ŀ- BM 6X o�HH2i 2i JX E�x�MbFB U2//XV- G� MQ#H2bb2 `Q@
K�BM2 2i H2b +?27b #�`#�`2b /m AAA �m oAA bBĕ+H2 UJûKQB`2b Tm#HBûb T�`
HǶ�bbQ+B�iBQM 7`�MÏ�Bb2 /Ƕ�`+?ûQHQ;B2 Kû`QpBM;B2MM2- pQHX AsV- S�`Bb- RNN8-
TX ddĜ33X

JmM/i U2/XV kyRk , JmM/i- 6X U2/XV- EQKKmMBF�iBQMb` mK2 BK F�Bb2`x2Bi@
HB+?2M _QK- "2`HBM- kyRkX

JȽMF2` � _ƴbH2` U2//XV kyy3 , JȽMF2`- aX 2i �X _ƴbH2` U2//XV- q�b
Bbi 2BM J2/BmK \- 6`�MF7m`i �X JX- kyy3X

JȽ`K2H � "2v2` kyyy , JȽ`K2H- >X 2i PX "2v2`- Ŀ :�#2 ŀ- BM _:: -
8- kyyy- TX 998Ĝ99eX

Jmbi�F�HHBQ � E`ƴixH U2//XV kyyN , Jmbi�F�HHBQ- EX 2i *X E`ƴixH
U2//XV- .2 �KB+BiB�X 6`B2M/b?BT �M/ aQ+B�H L2irQ`Fb BM �MiB[mBiv �M/ i?2
JB//H2 �;2b U�+i� AMbiBimiB _QK�MB 6BMH�M/B�2 jeV- _QK�- kyyNX

JvHQM� kyy3 , JvHQM�- .X- 1�iBM; 6Bb? BM :`22+2 7`QK "* 8yy iQ �*
dyyX � biQ`v Q7 BKT`Qp2`Bb?2/ }b?2`K2M Q` H�pBb? }b? #�M[m2ib \ U"�_
AMi2`M�iBQM�H a2`B2b Rd89V- Pt7Q`/- kyy3X

JvHQM� kyR8 , ě - Ŀ 6Bb? ŀ- BM CX qBHFBMb 2i _X L�/2�m U2//XV- �
*QKT�MBQM iQ 6QQ/ BM i?2 �M+B2Mi qQ`H/ U"H�+Fr2HH *QKT�MBQM iQ i?2
�M+B2Mi qQ`H/V- J�H/2M- Pt7Q`/- kyR8- TX R9dĜR8NX

L�7 RNN8 , L�7- "X- a2M�iQ`Bb+?2b ai�M/2b#2rmbbib2BM BM bT i`ƺKBb+?2` w2Bi-
6`B#Qm`;- RNN8X

L�miBM RNdk , L�miBM- SX- Ŀ úim/2b /2 +?`QMQHQ;B2 ?Bû`QMvKB2MM2 UjNj@
jNdV ŀ- BM _1�m;- R3- RNdk- TX kyNĜkR3X



jeR

L�miBM RNdj , ě - Ŀ úim/2b /2 +?`QMQHQ;B2 ?Bû`QMvKB2MM2 UjNj@jNdV ŀ- BM
_1�m;- RN- RNdj- TX kRjĜkjNX

L�miBM RNdd , ě - P`B;ĕM2 , b� pB2 2i bQM ƾmp`2- S�`Bb- RNddX
L�pQMB kyyd , L�pQMB- JX- Ŀ A /BiiB+B 2#m`M2B M2HH� HBim`;B� ŀ- BM JX .�pB/

U2/XV- 1#m`M2� /BTiv+?� , B /BiiB+B /Ƕ�pQ`BQ i`� �MiB+?Bi¨ 2 J2/BQ2pQ- "�`B-
kyyd- TX kNNĜjR8X

L2BH kyRy , L2BH- "X- Ŀ JQ/2Hb Q7 :B7i :BpBM; BM i?2 S`2�+?BM; Q7 G2Q i?2
:`2�i ŀ- BM CQm`M�H Q7 1�`Hv *?`BbiB�M aim/B2b- R3Xk- kyRy- TX kk8Ĝk8NX

LB+FBb+? RNN9 , LB+FBb+?- _X JX :X- Ŀ "`B27bi2HH2` ŀ- BM >q_?- k- RNN9-
TX Ry9yĜRy9eX

LQm�BH?�i RN3N , LQm�BH?�i- _X- Ŀ Gû`BMb �m o bBĕ+H2 ŀ- BM .>�- R8Xk-
RN3N- TX 8kNĜ8j9X

Pbr�H/ kyy9 , Pbr�H/- JX- :�#2 mM/ :2r�HiX aim/B2M xm` GQ;BF mM/ SQ2iBF
/2` :�#2 BM /2` 7`Ƀ??ƺ}b+?2M 1`x ?HHBi2`�im` U>BbiQ`Bb+?2 a2K�MiBF dV-
:ƺiiBM;2M- kyy9X

S�* , J�M/Qmx2- �X- S`QbQTQ;`�T?B2 /2 HǶ�7`B[m2 +?`ûiB2MM2 Ujyj@8jjV
US`QbQTQ;`�T?B2 +?`ûiB2MM2 /m "�b@1KTB`2 AV- S�`Bb- RN3kX

S�BMi2` RN33 , S�BMi2`- EX- Ŀ _QK�M bBHp2` ?Q�`/b , PrM2`b?BT �M/ bi�@
imb ŀ- BM 6X "�`�ii2 U2/XV- �`;2Mi2`B2 `QK�BM2 2i #vx�MiBM2X �+i2b /2 H�
i�#H2 `QM/2 S�`Bb RR@Rj Q+iQ#`2 RN3j- S�`Bb- RN33- TX NdĜRRRX

S�BMi2` RNNR , ě - Ŀ h?2 bBHp2` /Bb? Q7 �`/�#m` �bT�` ŀ- BM S�T2`b Q7 i?2
6Qm`i? *QM72`2M+2 Q7 Ai�HB�M �`+?�2QHQ;vX oQHX k , h?2 �`+?�2QHQ;v Q7
SQr2`- GQM/QM- RNNR- TX djĜ3yX

S�BMi2` RNNj , ě - Ŀ H�i2@_QK�M bBHp2` TH�i2 , � `2THv iQ �H�M *�K2`QM ŀ-
BM C_�- e- RNNj- TX RyNĜRR8X

S�HHB2` � S�v2M U2//XV kyy9 , S�HHB2`- CX@JX 2i SX S�v2M U2//XV- Zm2
`2bi2@i@BH /2 HǶû/m+�iBQM +H�bbB[m2 \ _2HB`2 H2 Ŀ J�``Qm ŀ >BbiQB`2 /2 HǶû/m@
+�iBQM /�Mb HǶ�MiB[mBiû- hQmHQmb2- kyy9X

S�QHB@G�7�v2 kyyk , S�QHB@G�7�v2- úX- Ŀ J2bb�;2`b 2i K2bb�;2b , H� /B7@
7mbBQM /2b MQmp2HH2b /2 HǶ�7`B[m2 /Ƕ�m;mbiBM p2`b H2b `û;BQMb /Ƕ�m@/2H¨ /2b
K2`b ŀ- BM CX �M/`2�m 2i *X oB`HQmp2i U2//XV- GǶBM7Q`K�iBQM 2i H� K2`
/�Mb H2 KQM/2 �MiB[m2 U*16_ kNdV- _QK�- kyyk- TX kjjĜk8NX

S�iH�;2�M RNdd , S�iH�;2�M- 1X- S�mp`2iû û+QMQKB[m2 2i T�mp`2iû bQ+B�H2
¨ "vx�M+2 UAo @oAA bBĕ+H2bV U*BpBHBb�iBQM 2i bQ+Bûiû 93V- S�`Bb- RNddX

S*"1 9 , SB2i`B- GX 2i JX >2BDK�Mb- S`QbQTQ;`�T?B2 /2 H� :�mH2 +?`û@
iB2MM2 UjR9@eR9V US`QbQTQ;`�T?B2 +?`ûiB2MM2 /m "�b@1KTB`2 AoV- S�`Bb-
kyRjX

S2�+?BM � *�H/2HHB U2//XV kyyR , S2�+?BM- JX 2i JX GX *�H/2HHB U2//XV-
�bT2+ib Q7 7`B2M/b?BT BM i?2 :`�2+Q@_QK�M qQ`H/ UC_� bmTTH2K2Mi�`v
b2`B2b 9jV- SQ`i?KQmi?- kyyRX



jek

S2�+?BM U2/XV kyRR , S2�+?BM- JX U2/XV- h?2 Pt7Q`/ >�M/#QQF Q7 _QK�M
aQ+B�H _2H�iBQMb- Pt7Q`/- L2r uQ`F- kyRRX

S2``BM RNNk , S2``BM- JX@uX- Ŀ �/ BKTH2M/mK +�`Bi�iBb KBMBbi2`BmKX G�
TH�+2 /2b +Qm``B2`b /�Mb H� +Q``2bTQM/�M+2 /2 S�mHBM /2 LQH2 ŀ- BM J1@
6_�- Ry9Xk- RNNk- TX Ryk8ĜRye3X

S2i2` RNyR , S2i2`- >X- .2` "`B27 BM /2` `ƺKBb+?2M GBi2`�im`X GBi2`�im`@
;2b+?B+?iHB+?2 lMi2`bm+?mM;2M mM/ wmb�KK2M7�bbmM;2M- G2BTxB;- RNyRX

S2i2` � a2B/HK�v2` U2//XV kyye , S2i2`- lX 2i aX CX a2B/HK�v2` U2//XV-
J2/B2M;2b2HHb+?�7i �MiBF2 \ AM7Q`K�iBQM mM/ EQKKmMBF�iBQM pQK �H@
i2M �;vTi2M #Bb "vx�Mx U�Hi2`imKbrBbb2Mb+?�7iHB+?2 oQ`i`�;b`2B?2 �M /2`
"2`HBM@"`�M/2M#m`;Bb+?2M �F�/2KB2 /2` qBbb2Mb+?�7i2M aQM/2`#�M/ RyV-
"2`HBM- kyyeX

SA* , SB2i`B- *X- GX SB2i`B 2i CX .2bKmHHB2x- S`QbQTQ;`�T?B2 /2 HǶAi�@
HB2 +?`ûiB2MM2 UjRj@ey9V US`QbQTQ;`�T?B2 +?`ûiB2MM2 /m "�b@1KTB`2 AAV-
S�`Bb- kyyyX

SB2T2M#`BMF kyy8 , SB2T2M#`BMF- EX- *?`BbiHB+?2 A/2MiBi i mM/ �bbBKB@
H�iBQM BM /2` aT i�MiBF2X S`Q#H2K2 /2b *?`Bbib2BMb BM /2` _2~2tBQM /2`
w2Bi;2MQbb2M- 6`�MF7m`i �X JX- kyy8X

SB2i`B U*?XV RNd3 , SB2i`B- *X- Ŀ úp2`;ûiBbK2 2i `B+?2bb2b 2++HûbB�biB[m2b
/�Mb HǶAi�HB2 /m Ao ¨ H� }M /m o bX , HǶ2t2KTH2 `QK�BM ŀ- BM Ei2K�- j-
RNd3- TX jRdĜjjdX

SB2i`B UGXV kyyk , SB2i`B- GX- Ŀ úp2`;ûiBbK2 +?`ûiB2M 2i 7QM/�iBQMb T`Bpû2b
/�Mb HǶAi�HB2 /2 HǶ�MiB[mBiû i�`/Bp2 ŀ- BM CX@JX *�``Bö 2i _X GX h2bi�
U2//XV- Ŀ >mK�M� a�TBi ŀX úim/2b /Ƕ�MiB[mBiû i�`/Bp2 Qz2`i2b ¨ G2HHB�
*`�++Q _m;;BMB U"B#HBQi?ĕ[m2 /2 HǶ�MiB[mBiû i�`/Bp2V- hm`M?Qmi- kyyk-
TX k8jĜkejX

SBiiB� kyyk , SBiiB�- aX- Ŀ *B`+mH�iBQM K�`BiBK2 2i i`�MbKBbbBQM /2 HǶBM@
7Q`K�iBQM /�Mb H� +Q``2bTQM/�M+2 /2 *B+û`QM ŀ- BM CX �M/`2�m 2i *X
oB`HQmp2i U2//XV- GǶBM7Q`K�iBQM 2i H� K2` /�Mb H2 KQM/2 �MiB[m2 U*1@
6_ kNdV- _QK�- kyyk- TX RNdĜkRdX

SHQmKBb RNNd , SHQmKBb- AX JX- Ŀ :B7ib BM i?2 H�i2` _QK�M A+QMQ;`�T?v ŀ- BM
aX Ab�;2` 2i "X SQmHb2M U2//XV- S�i`QM �M/ S�p2K2Mib BM H�i2 �MiB[mBiv-
P/2Mb2- RNNd- TX Rk8ĜR8yX

SH`2 R , CQM2b- �X >X JX- CX J�`iBM/�H2 2i CX JQ``Bb- S`QbQTQ;`�T?v
Q7 i?2 H�i2` _QK�M 1KTB`2 �X.X key@jN8- *�K#`B/;2- RNdRX

SH`2 k , ě - S`QbQTQ;`�T?v Q7 i?2 H�i2` _QK�M 1KTB`2 �X.X jN8@8kd-
*�K#`B/;2- RN3yX

SH`2 j , ě - S`QbQTQ;`�T?v Q7 i?2 H�i2` _QK�M 1KTB`2 �X.X 8kd@e9R-
*�K#`B/;2- RNNkX

SQ/2HH� RNNj , SQ/2HH�- hX- Ŀ EH2B/f"2@- 1MiFH2B/2M ŀ- BM >_q:- j- RNNj-
TX j3RĜj38X
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S`Qbb RNdk , S`Qbb- >X- J2/B2M7Q`b+?mM;- .�`Kbi�ii- RNdkX
SmDQH kyye , SmDQH- GX SX- Ŀ GǶBKTQ`i�iBQM /2 HǶ?mBH2 /2 "ûiB[m2 2M hBM@

;Bi�M2 2i HǶ2tTQ`i�iBQM /2b b�H�BbQMb /2 hBM;Bi�M2 ŀ- BM *�?B2`b :mbi�p2
:HQix- Rd- kyye- TX eRĜddX

Sm`+2HH RNN8 , Sm`+2HH- LX- Ŀ 1�iBM; }b? , i?2 T�`�/Qt2b Q7 b2�7QQ/ ŀ-
BM CX qBHFBMb 2i .X >�`p2v U2//XV- 6QQ/ BM �MiB[mBiv- 1t2i2`- RNN8-
TX RjkĜR9NX

_�;� kyyN , _�;�- 1X- Ŀ "QM K�M;2m`- K�mp�Bb K�M;2m`X S`�iB[m2b �HB@
K2Mi�B`2b 2i +`BiB[m2 bQ+B�H2 /�Mb HǶƾmp`2 /2 aB/QBM2 �TQHHBM�B`2 2i /2
b2b +QMi2KTQ`�BMb ŀ- BM _2pm2 #2H;2 /2 T?BHQHQ;B2 2i /Ƕ?BbiQB`2- 3dXk- kyyN-
TX Re8ĜRNeX

_�Kb�v RNk8 , _�Kb�v- JX �X- Ŀ h?2 aT22/ Q7 i?2 _QK�M AKT2`B�H SQbi ŀ-
BM C_a- R8- RNk8- TX ekĜd9X

_�TBb�`/� RNNR , _�TBb�`/�- :X- Ŀ A /QMB M2HHǶ2TBbiQH�`BQ /B :`2;Q`BQ
J�;MQ ŀ- BM :`2;Q`BQ J�;MQ 2 BH bmQ i2KTQX RN AM+QMi`Q /B bim/BQbB
/2HHǶ�MiB+?Bi¨ +`BbiB�M� BM +QHH�#Q`�xBQM2 +QM HǶ16_- N@Rk K�;;BQ RNNy-
iX k Uaim/B� 2T?2K2`B/Bb �m;mbiBMB�MmK j9V- _QK�- RNNR- TX k38ĜjyyX

_2#2MB+? RNNR , _2#2MB+?- aX- Ŀ �m;mbiBMmb BK ai`2Bi xrBb+?2M avKK�@
+?mb mM/ �K#`QbBmb mK /2M �Hi�` /2` oB+iQ`B� ŀ- BM G�p2`M�X "2Bi` ;2
xm` qB`ib+?�7ib@ mM/ aQxB�H;2b+?B+?i2 /2` �Hi2M q2Hi- k- RNNR- TX 8jĜd8X

_2#2MB+? RNNk , ě - >B2`QMvKmb mM/ b2BM E`2BbX S`QbQTQ;`�T?Bb+?2 mM/
bQxB�H;2b+?B+?iHB+?2 lMi2`bm+?mM;2M U>BbiQ`B� 1BMx2Hb+?`B7i2M dkV- aimii@
;�`i- RNNkX

_2#2MB+? kyyR , ě - Ŀ oB`B MQ#BH2b- pB`B /Bb2`iB- pB`B HQ+mTH2i2bX oQM /2`
?2B/MBb+?2M xm` +?`BbiHB+?2M S�i`QM�;2 BK pB2`i2M C�?`?mM/2`i ŀ- BM �X
.ƴ`7H2`@.B2`F2M- qX EBMxB; 2i JX oBMx2Mi U2//XV- *?`Bbi2M mM/
LB+?i+?`Bbi2M BM aT i�MiBF2- L2mx2Bi mM/ :2;2Mr�`iX "2;BMM mM/ 1M/2
/2b EQMbi�MiBMBb+?2M w2Bi�Hi2`b- J�M/2H#�+?i�H- kyyRX

_2#2MB+? kyyk , ě - C2`QK2- GQM/QM- kyykX
_2#2MB+? kyyN , ě - Ŀ ǳS�`b K2HBQ` ?mK�MB ;2M2`BbǴ Ĝ �`BbiQF`�iB2UMV BM

/2` aT i�MiBF2 ŀ- BM >X "2+F- SX a+?QHx 2i lX q�Hi2` U2//XV- .B2
J�+?i /2` q2MB;2MX �`BbiQF`�iBb+?2 >2``b+?�7ibT`�tBb- EQKKmMBF�iBQM
mM/ Ŀ 2/H2` ŀ G2#2MbiBH BM /2` �MiBF2 mM/ 6`Ƀ?2` L2mx2Bi U>BbiQ`Bb+?2
w2Bib+?`B7iX "2B?27i2 9dV- JɃM+?2M- kyyN- TX R8jĜRd8X

_2#BHH�`/ RNN3 , _2#BHH�`/- úX- Ŀ �m;mbiBM 2i H2 `Bim2H ûTBbiQH�B`2 /2 HǶûHBi2
bQ+B�H2 2i +mHim`2HH2 /2 bQM i2KTbX úH2K2Mib TQm` mM2 �M�Hvb2 T`Q+2bbm2HH2
/2b `2H�iBQMb /2 HǶûpā[m2 2i /2 H� +Biû /�Mb HǶ�MiB[mBiû i�`/Bp2 ŀ- BM úX
_2#BHH�`/ 2i *X aQiBM2H U2//XV- GǶûpā[m2 /�Mb H� +Biû /m Ao �m o
bBĕ+H2X AK�;2 2i �miQ`Biû U*16_ k93V- _QK�- RNN3- TX RkdĜR8kX
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_2+F RNNy , _2+F- _X- EQKKmMBF�iBQM mM/ :2K2BM/2�m7#�mX 1BM2 aim@
/B2 xm 1Mibi2?mM;- G2#2M mM/ q�+?bimK T�mHBMBb+?2` :2K2BM/2M BM /2M
EQKKmMBF�iBQMbbi`mFim`2M /2` �MiBF2- aimii;�`i- RNNyX

_2B+?K�MM RNeN , _2B+?K�MM- oX- Ŀ 62B;2 A U}+mb +�`B+�V ŀ- BM _�*- d-
RNeN- TX e9yĜe3jX

_2BM2`i kyy3 , _2BM2`i- 6X- Ŀ G�`;Bi�iBQMbb+?�H2M /2b GB+BMBmb �mb /2K
JɃM+?M2` aBH#2`b+?�ix ŀ- BM B/2K U2/XV- JQb2H;QH/X .2` `ƺKBb+?2 a+?�ix
pQM J�+?imK USm#HB+�iBQM /m Kmbû2 M�iBQM�H /Ƕ?BbiQB`2 2i /Ƕ�`i /2 Gmt2K@
#Qm`; eV- Gmt2K#Qm`;- kyy3- TX RedĜRd9X

_BbiQr kyy9 , _BbiQr- aX- Ŀ EH2B/mM; A ŀ- BM _�*- ky- kyy9- TX RkejĜRkd9X
_Q#2`ib � aF2�i RN3j , _Q#2`ib- *X >X 2i hX *X aF2�i- h?2 "B`i? Q7

i?2 *Q/2t- GQM/QM- RN3jX
_Q#BMbQM � _Qr�M kyR8 , _Q#BMbQM- JX 2i 1X _Qr�M- Ŀ _QK�M 6QQ/

_2K�BMb BM �`+?2QHQ;v �M/ i?2 *QMi2Mib Q7 � _QK�M a2r2` �i >2`+mH�@
M2mK ŀ- BM CX qBHFBMb 2i _X L�/2�m U2//XV- � *QKT�MBQM iQ 6QQ/ BM i?2
�M+B2Mi qQ`H/ U"H�+Fr2HH *QKT�MBQMb iQ i?2 �M+B2Mi qQ`H/V- J�H/2M-
Pt7Q`/- kyR8- TX Ry8ĜRR8X

_Q/� RNde , _Q/�- aX- Ŀ Pbb2`p�xBQMB bmHH� 2/BiBQ [m�2biQ`B� � _QK� M2HHǶ
2i¨ BKT2`B�H2 ŀ- BM aim/B _QK�MB- k9- RNde- TX R98ĜReRX

_Q/`B;m2x kyyR , _Q/`B;m2x- CX _X- Ŀ SQHBiBF mM/ G�M/rB`ib+?�7i BK AKT2@
`BmK _QK�MmK �K "2BbTB2H /2` "�2iB+� ŀ- BM G�M/rB`ib+?�7i BK AKT2`BmK
_QK�MmK- aiX E�i?�`BM2M- kyyR- TX kj8Ĝk88X

_QHHBM;2`- Gmi?2` � qB2b2?ƴ72` U2//XV kyyd , _QHHBM;2`- _X- �X
Gmi?2` 2i CX qB2b2?ƴ72` U2//XV- :2i`2MMi2 q2;2 \ EQKKmMBF�iBQM-
_�mK mM/ q�?`M2?KmM; BM /2` �Hi2M q2Hi UPBFmK2M2 kV- 6`�MF7m`i �X
JX- kyydX

_Qb2M RNN9 , _Qb2M- EX- Ŀ 6B/2b +QMi`� /BbbBKmH�iBQM2KX �K#`QbBmb mM/
avKK�+?mb BK E�KT7 mK /2M oB+iQ`B��Hi�` ŀ- BM C�?`#m+? 7Ƀ` �MiBF2
mM/ *?`Bbi2MimK- jd- RNN9- TX kNĜjeX

_Qb2M kyR8 , ě - �m;mbiBMmb , :2MB2 mM/ >2BHB;2`X 1BM2 ?BbiQ`Bb+?2 "BQ@
;`�T?B2- .�`Kbi�ii- kyR8X

_ƴb2M2` kyyy , _ƴb2M2`- qX- Ŀ .2` EƺMB; �Hb C ;2`X �MiBF2 1BM~Ƀbb2 �m7
/B2 ?2``b+?�7iHB+?2 C�;/ BK JBii2H�Hi2` \ ŀ- BM .B2 C�;/ /2` 1HBi2M BM /2M
1`BMM2`mM;bFmHim`2M pQM /2` �MiBF2 #Bb BM /B2 7`Ƀ?2 L2mx2Bi- :ƺiiBM;2M-
kyyy- TX R8ĜjdX

_ƴbH2` kyyR , _ƴbH2`- qX- Ŀ a+?`B7iHB+?F2Bi@JɃM/HB+?F2Bi ŀ- BM .LS- RR-
kyyR- TX k9RĜk9eX

_m;;BMB kyR9 , _m;;BMB- GX *X- Ŀ 6`QK S�;�M iQ *?`BbiB�M 1m2`;2iBbK ŀ-
BM 6X *�`H£ 2i JX :Q`B U2//XV- :B7i :BpBM; �M/ i?2 Ŀ 1K#2//2/ ŀ
1+QMQKv BM i?2 �M+B2Mi qQ`H/ U�F�/2KB2FQM72`2Mx2M RdV- >2B/2H#2`;-
kyR9- TX kyjĜkRkX
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_ȽTF2 kyyR , _ȽTF2- CX- Ŀ �MiBF2 _2HB;BQM2M �Hb EQKKmMBF�iBQMbbvbi2K2 ŀ-
BM EX "`Q/2`b2M U2/XV- :2#2i mM/ 6Hm+?- w2B+?2M mM/ h`�mK , �bT2Fi2
`2HB;Bƺb2` EQKKmMBF�iBQM BM /2` �MiBF2 U�MiBF2 EmHim` mM/ :2b+?B+?i2
RV- JɃM+?2M- kyyR- TX RjĜjyX

a{;?v- a�HxK�M � h2bi� U2//XV kyR8 , a{;?v- JX- JX _X a�HxK�M
2i _X GX h2bi� U2//XV- S�;�Mb �M/ *?`BbiB�Mb BM H�i2 �MiB[m2 _QK2X
*QM~B+i- *QKT2iBiBQM- �M/ *Q2tBbi2M+2 BM i?2 6Qm`i? *2Mim`v- *�K#`B/;2
UJ�bbXV- kyR8X

a�HH2` RN3k , a�HH2`- _X SX- S2`bQM�H S�i`QM�;2 mM/2` i?2 1�`Hv 1KTB`2-
*�K#`B/;2- RN3kX

a�HxK�M RN3N , a�HxK�M- JX _X- Ŀ �`BbiQ+`�iB+ rQK2MX *QM/m+iQ`b Q7
*?`BbiB�MBiv BM i?2 9i? +2Mim`v ŀ- BM >2HBQb- Re- RN3N- TX kydĜkkyX

a�HxK�M kyyk , ě - h?2 J�FBM; Q7 � *?`BbiB�M �`BbiQ+`�+vX aQ+B�H �M/
_2HB;BQmb *?�M;2 BM i?2 q2bi2`M _QK�M 1KTB`2- *�K#`B/;2 UJ�bbXV-
kyykX

a�HxK�M kyye , ě - Ŀ avKK�+?mb �M/ i?2 ǳ"�#�`B�MǴ :2M2`�Hb ŀ- BM >Bb@
iQ`B�- 88- kyye- TX j8kĜjedX

a{M+?2x kyRy , a{M+?2x- CX �X CX- Ŀ G� +Q``2bTQM/�M+2 /2 avKK�[m2
+QM+2`M�Mi bQM 2/BiBQ +QMbmH�`Bb ŀ- BM CX .2bKmHHB2x- *X >QĊi@p�M
*�mr2M#2`;?2 2i CX@*X CQHBp2i U2//XV- GǶûim/2 /2b +Q``2bTQM/�M+2b
/�Mb H2 KQM/2 `QK�BM /2 HǶ�MiB[mBiû +H�bbB[m2 ¨ HǶ�MiB[mBiû i�`/Bp2 , T2`@
K�M2M+2b 2i Kmi�iBQMb U�+i2b /m sss +QHHQ[m2 BMi2`M�iBQM�H /2 GBHH2-
MQp2K#`2 kyy3V- GBHH2- kyRy- TX jNĜ8kX

a�Mi2HB� kyyy , a�Mi2HB�- aX- Ŀ aB/QMBQ �TQHHBM�`Bb 2/ B #v#HBQTQH�2 ŀ- BM
AMpB;BH�i� Gm+2`MBb- kk- kyyy- TX kRdĜkjNX

a�Mi2HB� kyyj , ě - Ŀ aiQ`B2 /B HB#`B M2HH� :�HHB� /2H o b2+QHQ , i2biBKQMB�Mx2
� +QM7`QMiQ ŀ- BM _QK�MQ#�`#�`B+�- R3- kyyj- TX RĜkNX

a�Mi2HB� kyR9 , ě - Ŀ GǶ�`BbiQ+`�iB2 ;�HHQ@`QK�BM2 bǶ�miQ@+ûHĕ#`2 , HǶûTBi?�@
H�K2 TQm` _m`B+Bmb 2i >B#2`B� UaB/QBM2 �TQHHBM�B`2- +�`KX RRV ŀ- BM _X SQB@
;M�mHi 2i �X aiQ2?`@JQMDQm U2//XV- S`ûb2M+2 /2 aB/QBM2 �TQHHBM�B`2 ,
�+i2b /m +QHHQ[m2 BMi2`M�iBQM�H- lMBp2`bBiû "H�Bb2 S�b+�H- *H2`KQMi@62``�M/-
Q+iQ#`2 kyRy- *H2`KQMi@62``�M/- kyR9- TX jjjĜj93X

a�iHQr kyR9 , a�iHQr- JX GX- Ŀ J�`F2ib �M hBi?2b BM _QK�M S�H2biBM2 ŀ-
BM 6X *�`H£ 2i JX :Q`B U2//XV- :B7i :BpBM; �M/ i?2 Ŀ 1K#2//2/ ŀ
1+QMQKv BM i?2 �M+B2Mi qQ`H/- >2B/2H#2`;- kyR9- TX jR8ĜjjeX

a�iHQr U2/XV kyRj , ě U2/XV- h?2 :B7i BM �MiB[mBiv Uh?2 �M+B2Mi qQ`H/ ,
+QKT�`�iBp2 ?BbiQ`B2bV- J�H/2M- kyRjX

a�iHQr- AMi`Q/m+iBQM- kyRj , ě - Ŀ AMi`Q/m+iBQM ŀ- BM B/2K U2/XV- h?2 :B7i
BM �MiB[mBiv Uh?2 �M+B2Mi qQ`H/ , +QKT�`�iBp2 ?BbiQ`B2bV- J�H/2M- kyRj-
TX RĜRRX
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a+?�`7 kyy8 , a+?�`7- _X- .2` .mt JQ;QMiB�+2MbBb mM/ /B2 LQiBiB� .B;MB@
i�imKX 1BM2 aim/B2 xm` bT i�MiBF2M :`2Mxp2`i2B/B;mM; U1`; MxmM;b# M/2
xmK _:� 8yV- "2`HBM- kyy8X

a+?22H2 RNd3 , a+?22H2- CX- Ŀ "m+? mM/ "B#HBQi?2F #2B �m;mbiBMmb ŀ- BM
"B#HBQi?2F mM/ qBbb2Mb+?�7i- Rk- RNd3- TX R9ĜRR9X

a+?2`HB2ĸ kyyy , a+?2`HB2ĸ- *X- GBi2`�im` mM/ +QMp2`bBQX GBi2`�`Bb+?2
6Q`K2M BK KQM�biBb+?2M lKF`2Bb /2b EHQbi2`b pQM Gû`BMb- 6`�MF7m`i �X
JX- kyyyX

a+?BTF2 kyRj , a+?BTF2- _X- .�b "m+? BM /2` aT i�MiBF2 , >2`bi2HHmM;-
6Q`K- �mbbi�iimM; mM/ o2`#`2BimM; BM /2` r2biHB+?2M _2B+?b? H7i2 /2b
AKT2`BmK _QK�MmK- qB2b#�/2M- kyRjX

a+?KB/i@>Q7M2` kyRk , a+?KB/i@>Q7M2`- aX- Ŀ h`�D�M mM/ /B2 bvK@
#QHBb+?2 EQKKmMBF�iBQM #2B F�Bb2`HB+?2M _QK#2bm+?2M BM /2` aT i�M@
iBF2 ŀ- BM _X "2?`r�H/ 2i *X qBib+?2H U2//XV- _QK BM /2` aT i�MiBF2 ,
?BbiQ`Bb+?2 1`BMM2`mM; BK bi /iBb+?2M _�mK U>2B/2H#2`;2` �Hi?BbiQ`Bb+?2
"2Bi` ;2 mM/ 2TB;`�T?Bb+?2 aim/B2M 8RV- aimii;�`i- kyRk- TX jjĜeyX

a+?KBii RNN3 , a+?KBii- 1X- Ŀ L�?`mM;fL�?`mM;b�m7M�?K2 ŀ- BM >_q:-
9- RNN3- TX kyRĜkyNX

a+?M2B/2` RN89 , a+?M2B/2`- CX- Ŀ "`B27 ŀ- BM _�*- k- RN89- TX 8e9Ĝ838X
a+?M2B/2` RNN3 , a+?M2B/2`- AX- Ŀ :�#2 ŀ- BM _:�- Ry- RNN3- TX jyRĜjydX
a+?ƴ`M2` � ai2`#2M+@1`F2` U2//XV kyy3 , a+?ƴ`M2`- :X 2i .X ai2`#2M+@

1`F2` U2//XV- J2/B2M `2HB;Bƺb2` EQKKmMBF�iBQM BK AKT2`BmK _QK�MmK
USQib/�K2` �Hi2`imKbrBbb2Mb+?�7iHB+?2 "2Bi` ;2 k9V- aimii;�`i- kyy3X

a+?`2MF � oƴbbBM; kyRk , a+?`2MF- aX 2i EX oƴbbBM;- Ŀ 1BMH2BimM; ŀ-
BM aX a+?`2MF- EX oƴbbBM; 2i JX h2HH2M#�+? U2//XV- EH2B/mM; mM/
A/2MiBi i BM `2HB;Bƺb2M EQMi2ti2M /2` `ƺKBb+?2M E�Bb2`x2Bi- _2;2Mb#m`;-
kyRk- TX RjĜRNX

a+?`ƴ/2` kyyd , a+?`ƴ/2`- "X@CX- "BH/mM; mM/ "`B272 BK eX C�?`?mM/2`iX
aim/B2M xmK J�BH M/2` .B�FQM J�;Mmb 62HBt 1MMQ/Bmb UJBHH2MMBmK@
aim/B2M R8V- "2`HBM- L2r uQ`F- kyydX

a+?m#�`i RNyd , a+?m#�`i- qX- .�b "m+? #2B /2M :`B2+?2M mM/ _ƺK2`M-
"2`HBM- RNyd U`ûû/X RNekVX

a+Q/2H U2/XV kyR9 , a+Q/2H- _X U2/XV- "2ir22M P`�HBiv �M/ GBi2`�+v , *QK@
KmMB+�iBQM �M/ �/�Ti�iBQM BM �MiB[mBiv UP`�HBiv �M/ GBi2`�+v BM i?2
�M+B2Mi qQ`H/ RyX JM2KQbvM2- amTTH2K2Mib jedV- G2B/2M- kyR9X

a2iiBT�MB RNNR , a2iiBT�MB- *X- Ŀ _m`B+Bmb A ûpā[m2 /2 GBKQ;2b 2i b2b
`2H�iBQMb 7�KBHB�H2b ŀ- BM 6`�M+B�- R3XR- RNNR- TX RN8ĜkkkX

a?�Mx2` RNNe , a?�Mx2`- .X- Ŀ S2�`b #27Q`2 arBM2 , �m;mbiBM2- *QM72bbBQMb
kX9XN ŀ- BM _1�m;- 9k- RNNe- TX 98Ĝ88X

a?�Mx2` kyyR , ě - Ŀ "Bb?QTb- H2ii2`b- 6�bi- 6QQ/ �M/ 62�bi BM i?2 H�i2`
_QK�M :�mH ŀ- BM _X qX J�i?Bb2M 2i .X a?�Mx2` U2//XV- aQ+B2iv �M/
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*mHim`2 BM H�i2 �MiB[m2 :�mHX _2pBbBiBM; i?2 bQm`+2b- �H/2`b?Qi- kyyR-
TX kRdĜkjeX

a?�Mx2` kyRy , ě - Ŀ GB+2MiBmb ŀ- BM �m;mbiBMmb@G2tBFQM- j- kyy9@kyRy-
TX N38ĜN3dX

a?2HiQM RN3R , a?2HiQM- EX CX- h?2 1b[mBHBM2 i`2�bm`2- GQM/QM- RN3RX
aB;MQ`B RNN3 , aB;MQ`B- :X- Ŀ ǳ1BM2 6`2mM/b+?�7i- /B2 �m7?ƺ`2M F�MM- r�`

MB2K�Hb 2BM2 6`2mM/b+?�7iǴX >B2`QMvKmb mM/ /B2 `ƺKBb+?2 �bF2iBM J�`@
+2HH� ŀ- BM B/2K U2/XV- J2BM2 BM :Qii ;2HB2#i2 6`2mM/BM , 6`2mM/b+?�7ib@
/QFmK2Mi2 �mb FHƺbi2`HB+?2M mM/ ?mK�MBbiBb+?2M a+?`2B#bim#2M- "B2H272H/-
RNN3- TX RdĜkNX

aBH#2` kyyd , aBH#2`- AX 6X- Ŀ _2;Bbi`2b 2i `ûT2`iQB`2b /m /QM , �p2+ J�mbb
2i �mbbB �T`ĕb J�mbb ŀ- BM 1X J�;M�MB U2/XV- .QM 2i a+B2M+2b bQ+B�H2bX
h?ûQ`B2b 2i T`�iB[m2b +`QBbû2b- .BDQM- kyyd- TX RkjĜR9jX

aBH#2` kyRj , ě - Ŀ L2Bi?2` J�mbb MQ` o2vM2 , S2i2` "`QrMǶb AMi2`T`2i�iBp2
S�i? iQ i?2 :B7i ŀ- BM JX GX a�iHQr U2/XV- h?2 :B7i BM �MiB[mBiv Uh?2
�M+B2Mi qQ`H/ , +QKT�`�iBp2 ?BbiQ`B2bV- J�H/2M- Pt7Q`/- kyRj- TX kykĜ
kkyX

aBKQM kyy3 , aBKQM- AX- Ŀ lM �bT2+i /2b H�`;2bb2b BKTû`B�H2b , H2b bT�`bBQM2b
/2 KBbbBHB� ¨ _QK2 UA bBĕ+H2 �pX CX@*X@AAA bBĕ+H2 �T`X C@*V ŀ- BM _2pm2
?BbiQ`B[m2- e93- kyy3- TX dejĜd33X

aBp�M RNNj , aBp�M- >X- �mbQMBmb Q7 "Q`/2�mtX :2M2bBb Q7 � ;�HHB+ �`BbiQ@
+`�+v- GQM/QM- RNNjX

aF2�i RN3k , aF2�i- hX *X- Ŀ h?2 G2M;i? Q7 i?2 ai�M/�`/ S�Tv`mb _QHH �M/
i?2 *Qbi �/p�Mi�;2 Q7 i?2 *Q/2t ŀ- BM wS1- 98- RN3k- TX ReNĜRd8X

aQ;MQ kyye , aQ;MQ- *X- ZX�m`2HBmb avKK�+?mbX � TQHBiB+�H "BQ;`�T?v-
�MM �`#Q`- kyyeX

aQ;MQ kyRj , aQ;MQ- *X- Ŀ avKK�+?mb- ZmBMimb �m`2HBmb UbB;MQ 1mb2@
#BmbV ŀ- BM h?2 1M+v+HQT2/B� Q7 �M+B2Mi >BbiQ`v- RR- kyRj- TX e9djĜe9d8X

aQKK2` kyRk , aQKK2`- *X JX- Ŀ .`2bb �M/ A/2MiBiv Ĝ � aQ+B�H Sbv+?Q@
HQ;BbiǶb S2`bT2+iBp2 ŀ- BM aX a+?`2MF- EX oƴbbBM; 2i JX h2HH2M#�+?
U2//XV- EH2B/mM; mM/ A/2MiBi i BM `2HB;Bƺb2M EQMi2ti2M /2` `ƺKBb+?2M E�B@
b2`x2Bi- _2;2Mb#m`;- kyRk- TX k8dĜkejX

aQiBM2H kyy9 , aQiBM2H- *X- Ŀ >Qr r2`2 "Bb?QTb BM7Q`K2/ \ AM7Q`K�iBQM
h`�MbKBbbBQM �+`Qbb i?2 �/`B�iB+ a2� BM H�i2 �MiB[mBiv ŀ- BM GX 1HHBb
2i 6X GX EB/M2` U2//XV- h`�p2H- *QKKmMB+�iBQM �M/ :2Q;`�T?v BM H�i2
�MiB[mBivX a�+`2/ �M/ S`Q7�M2- �H/2`b?Qi- "m`HBM;iQM- kyy9- TX ejĜdkX

aQiBM2H- G� +B`+mH�iBQM /2 HǶBM7Q`K�iBQM- kyye , ě - Ŀ G� +B`+mH�iBQM /2
HǶBM7Q`K�iBQM /�Mb H2b ú;HBb2b ŀ- BM GX *�T/2i`2v 2i CX L2HBb@*HöK2Mi
U2//XV- G� +B`+mH�iBQM /2 HǶBM7Q`K�iBQM /�Mb H2b úi�ib �MiB[m2bX �+i2b /2
H� i�#H2 `QM/2 Ŀ G� +B`+mH�iBQM /2 HǶBM7Q`K�iBQM /�Mb H2b bi`m+im`2b /2
TQmpQB` �MiB[m2b ŀ- S�`Bb- kyye- TX RddĜRN9X
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aQiBM2H- G2 /QM +?`ûiB2M- kyye , aQiBM2H- *X- Ŀ G2 /QM +?`ûiB2M 2i b2b
`2iQK#û2b bm` HǶû+QMQKB2 /�Mb HǶ�MiB[mBiû i�`/Bp2 ŀ- BM �MiB[mBiû h�`/Bp2-
R9- kyye- TX Ry8ĜRReX

aT�i? kyRy , aT�i?- hX- Ŀ *B+2`Q- hmHHB� �M/ J�`+mbX :2M/2` aT2+B}+
*QM+2`Mb 7Q` 6�KBHv h`�/BiBQM ŀ- BM hX aT�i? 2i oX .�b2M U2//XV- *?BH@
/`2M- J2KQ`v �M/ 6�KBHBv A/2MiBiv BM _QK�M *mHim`2- Pt7Q`/- kyRy-
TX R9dĜRdkX

ai�`#�iiv kyRy , ai�`#�iiv- �X- �mbb2?2M Bbi �MbB+?ibb�+?2X EH2B/mM; BM
/2` EQKKmMBF�iBQM /2` `ƺKBb+?2M �MiBF2 UJɃM+?M2` aim/B2M xm` �Hi2M
q2Hi dV- JɃM+?2M- kyRyX

ai�`F2 � _�2Tb�2i kyyy , ai�`F2- 6X 2i :X _�2Tb�2i- Ŀ S72`/ ŀ- BM
.LS- N- kyyy- TX eNkĜdyjX

ai�`` RN3d , ai�``- _X CX- Ŀ h?2 *B`+mH�iBQM Q7 HBi2`�`v h2tib BM i?2 _QK�M
qQ`H/ ŀ- BM *H�bbB+�H Zm�`i2`Hv- jdXR- RN3d- TX kRjĜkkjX

ai�p`B�MQTQmHQm U2/XV kyye , ai�p`B�MQTQmHQm- 1X U2/XV- _Bim�H �M/
*QKKmMB+�iBQM BM i?2 :`�2+Q@_QK�M qQ`H/- GBĕ;2- kyyeX

ai22H � p�M /2` "HQK U2//XV kyRj , ai22H- *X 1X 2i >X p�M /2` "HQK
U2//XV- *QKKmMBiv �M/ *QKKmMB+�iBQM , P`�iQ`v �M/ SQHBiB+b BM _2Tm@
#HB+�M _QK2- Pt7Q`/- kyRjX

ai2;KȽHH2` RN8d , ai2;KȽHH2`- PX- Ŀ .BTiv+?QM ŀ- BM _�*- j- RN8d-
TX RRj3ĜRR9NX

ai2BM@>ƴHF2bF�KT kyy8 , ai2BM@>ƴHF2bF�KT- 1X- .�b `ƺKBb+?2 :�bi@
K�?HX 1BM2 EmHim`;2b+?B+?i2- JɃM+?2M- kyy8X

ai2BMF2 RNN3 , ai2BMF2- EX CX- Ŀ EH2B/mM; ŀ- BM >q_?- 9- RNN3- TX RRy9Ĝ
RRyeX

ai2`M RN8j , ai2`M- >X- G2 +�H2M/`B2` /2 j89X úim/2 bm` bQM i2ti2 2i b2b
BHHmbi`�iBQMb- S�`Bb- RN8jX

aiƴ#2` kyy3 , aiƴ#2`- _X- EQKKmMBF�iBQM mM/ J2/B2MrBbb2Mb+?�7iX 1BM2
1BM7Ƀ?`mM;- JɃM+?2M- kyy3X

ai`�i?K�MM � E2b2HBM; RN8y , ai`�i?K�MM- >X 2i SX E2b2HBM;- Ŀ �b@
F2b2 AA U+?`BbiHB+?V ŀ- BM _�*- R- RN8y- TX d83ĜdN8X

aimB#2` RNey , aimB#2`- �X- Ŀ �TQT?Q`2iQM ŀ- BM _�*- amTTHX R- RNey-
TX 8R9Ĝ8kkX

aimB#2` RNee , ě - Ŀ 2mHQ;B� ŀ- BM _�*- e- RNee- TX NyyĜNk3X
aimB#2` RNd3 , ě - Ŀ :2b+?2MF ŀ- BM _�*- Ry- RNd3- TX e38ĜdyjX
aimB#2`- EH�mb2` � >�mbbH2Bi2` RN89 , aimB#2`- �X- hX EH�mb2` 2i

CX >�mbbH2Bi2`- Ŀ "`Qi ŀ- BM _�*- k- RN89- TX eRRĜekyX
avFmi`Bb RNjR , avFmi`Bb- CX- Ŀ 1TBbiQHQ;`�T?B2 ŀ- BM _1 amTTHX o- RNjR-

TX R38ĜkkyX
h�7i RNNN , h�7i- _X 6X- Ŀ PM2 "`2�/- PM2 "Q/v , _Bim�H avK#QHb Q7

1++H2bB�H *QKKmMBQM BM i?2 S�i`BbiB+ S2`BQ/ ŀ- BM 6X qX a+?H�ii2`-
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.X E`B2b 2i *X "`QrM U2//XV- LQp� /Q+i`BM� p2imb[m2X 1bb�vb QM 2�`Hv
*?`BbiB�MBiv BM ?QMQ` Q7 6`2/2`B+ qX a+?H�ii2`- L2r uQ`F- RNNN- TX kjĜ8yX

h�F{+b kyyj , h�F{+b- GX- Ŀ h?2 S`2b2Mib Q7 1mbiQ+?BmK Ui?2 G2ii2` jR Q7
>B2`QMvKmbV ŀ- BM �+i� �MiB[m� �+�/2KB�2 a+B2MiB�`mK >mM;�`B+�2- 9j-
kyyj- TX kRRĜkk3X

h�F{+b kyRy , ě - Ŀ o2i2`�Mmb +mK 72HH2 HBiQ ;H�/BQX a2H#bi/�`bi2HHmM; /2b
>B2`QMvKmb BM /2K "`B27r2+?b2H KBi �m;mbiBMmb ŀ- BM CX .2bKmHHB2x- *X
>QĊi@p�M *�mr2M#2`;?2 2i CX@*X CQHBp2i U2//XV- GǶûim/2 /2b +Q`@
`2bTQM/�M+2b /�Mb H2 KQM/2 `QK�BM /2 HǶ�MiB[mBiû +H�bbB[m2 ¨ HǶ�MiB[mBiû
i�`/Bp2 , T2`K�M2M+2b 2i Kmi�iBQMb U�+i2b /m sss +QHHQ[m2 BMi2`M�iBQ@
M�H /2 GBHH2- MQp2K#`2 kyy3V- GBHH2- kyRy- TX ReRĜRdNX

h?ö#2`i RNNN , h?ö#2`i- uX- Ŀ oB2 T`Bpû2 2i �`+?Bi2+im`2 /QK2biB[m2 2M
�7`B[m2 `QK�BM2 ŀ- BM SX �`Böb 2i :X .m#v U2//XV- >BbiQB`2 /2 H� pB2
T`Bpû2- S�`Bb- RNNN URN38V- TX jddĜj3kX

h?2H�KQM RNNk , h?2H�KQM- 6X- Ŀ aQ+B�#BHBiû 2i +QM/mBi2b �HBK2Mi�B`2b ŀ-
BM JX �m`2HH- PX .mKQmHBM 2i 6X h?2H�KQM U2//XV- G� bQ+B�#BHBiû
¨ i�#H2X *QKK2Mb�HBiû 2i +QMpBpB�HBiû ¨ i`�p2`b H2b �;2b USm#HB+�iBQM /2
HǶlMBp2`bBiû /2 _Qm2M Rd3V- _Qm2M- RNNk- TX NĜR8X

h?`�2/2 RNdy , h?`�2/2- EX- :`mM/xɃ;2 ;`B2+?Bb+?@`ƺKBb+?2` "`B27iQTBF-
JɃM+?2M- RNdyX

h?Ƚ`v RNNy , h?Ƚ`v- :X 1X- Ŀ _ƺKBb+?2 �mbi2`M7mM/2 BM /2` a+?r2Bx- BK
`2+?ib`?2BMBb+?2M aɃ//2mib+?H�M/ mM/ BM ƹbi2``2B+? ŀ- BM 62bib+?`B7i 7Ƀ`
>�Mb _X ai�KT~B- "�b2H- RNNy- TX k38ĜjyRX

hB2ix- .BH2+imb +B#Q`mK- kyRj , hB2ix- qX- .BH2+imb +B#Q`mKX 1bb2M BK
.BbFm`b /2` `ƺKBb+?2M �MiBF2 U>vTQKM2K�i� RNjV- :ƺiiBM;2M- kyRjX

hB2ix- 1`M ?`mM; mM/ :2b2HHb+?�7- kyRj , ě - Ŀ 1`M ?`mM; mM/ :2b2HHb+?�7i
BK �Hi2`imK ŀ- BM >@aQx@m@EmHi- R3XRRXkyRj- m`H ,

X
h`2m RNdk , h`2m- EX- Ŀ 6`2mM/b+?�7i ŀ- BM _�*- 3- RNdk- TX 9R3Ĝ9j9X
h`Qmi RNNN , h`Qmi- .X 1X- S�mHBMmb Q7 LQH� , GB72- G2ii2`b �M/ SQ2Kb-

"2`F2H2v- RNNNX
hb+?QTT � q2#2` U2//XV kyRk , hb+?QTT- aX 2i qX q2#2` U2//XV- J�+?i

mM/ EQKKmMBF�iBQMX �m;b#m`;2` aim/B2M xm` 2m`QT Bb+?2M EmHim`;2b@
+?B+?i2 U*QHHQ[mB� �m;mbi�M� jyV- "2`HBM- kyRkX

p�M >�H2bi RN3N , p�M >�2Hbi- CX- Ŀ G2b Q`B;BM2b /m +Q/2t ŀ- BM �X "H�M@
+?�`/ U2/XV- G2b /û#mib /m +Q/2tX �+i2b /2 H� DQm`Mû2 /Ƕûim/2- S�`Bb-
DmBHH2i RN38 U"B#HBQHQ;B� NV- hm`M?Qmi- RN3N- TX RjĜj8X

o2`� RN3e , o2`�- .X- Ŀ aBKK�+Q 2 H2 bm2 T`QT`B2i¨ , bi`miim`� 2 7mM/BQ@
M�K2MiQ /B mM T�i`BKQMBQ �`BbiQ+`�iB+Q /2H [m�`iQ b2+QHQ /X* ŀ- BM 6X
S�b+?Qm/ U2/XV- *QHHQ[m2 ;2M2pQBb bm` avKK�[m2- S�`Bb- RN3e- TX kjRĜ
kdRX
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o2`#Qp2M U2/XV kyyk , o2`#Qp2M- EX U2/XV- h?2 1+QMQKv Q7 6`B2M/bX
1+QMQKB+ �bT2+ib Q7 �KB+BiB� �M/ S�i`QM�;2 BM i?2 H�i2 `QK�M _2Tm#HB+-
"`mt2HH2b- kyykX

o2`?Q2p2M kyRR , o2`?Q2p2M- JX- h?2 1�`Hv *?`BbiB�M KQMmK2Mib Q7
_�p2MM� , h`�Mb7Q`K�iBQMb �M/ J2KQ`v- hm`M?Qmi- kyRRX

o2bb2v U2/XV kyRk , o2bb2v- JX U2/XV- � *QKT�MBQM iQ �m;mbiBM2 U"H�+Fr2HH
*QKT�MBQMb iQ i?2 �M+B2Mi qQ`H/V- *?B+?2bi2`- kyRkX

o2vM2 RNde , o2vM2- SX- G2 T�BM 2i H2 +B`[m2X aQ+BQHQ;B2 ?BbiQ`B[m2 /ǶmM
THm`�HBbK2 TQHBiB[m2- S�`Bb- RNdeX

oB;M2`QM RNe3 , oB;M2`QM- SX- G2 +?2p�H /�Mb HǶ�MiB[mBiû ;`û+Q@`QK�BM2
U/2b ;m2``2b Kû/B[m2b �mt ;`�M/2b BMp�bBQMbV- ai`�b#Qm`;- RNe3X

oQH#�+? RN8k , oQH#�+?- qX 6X- 1H72M#2BM�`#2Bi2M /2` aT i�MiBF2 mM/ /2b
7`Ƀ?2M JBii2H�Hi2`b- J�BMx- RN8kX

pQM >2b#2`; � h?B2H U2//XV kyyj , pQM >2b#2`;- >X 2i qX h?B2H U2//XV-
J2/B2M BM /2` �MiBF2X EQKKmMBF�iBp2 Zm�HBi i mM/ M�``�iBp2 qB`FmM;X
oQ`i`�;b`2B?2 /2b G2?`@ mM/ 6Q`b+?mM;bx2Mi`mKb 7Ƀ` /B2 �MiBF2M EmHim`2M
/2b JBii2HK22``�mK2b �K �`+? QHQ;Bb+?2M AMbiBimi /2` lMBp2`bBi i EƺHM-
EƺHM- kyyjX

oƴbbBM; RNNd , oƴbbBM;- EX- a+?mH2 mM/ "BH/mM; BK LQ`/�7`BF� /2` `ƺKB@
b+?2M E�Bb2`x2Bi U*QHH2+iBQM G�iQKmb kj3V- "`mt2HH2b- RNNdX

oƴbbBM; kyy9 , ě - J2Mb� `2;B�X .�b "�MF2ii #2BK ?2HH2MBbiBb+?2M EƺMB;
mM/ #2BK `ƺKBb+?2M E�Bb2` U"2Bi` ;2 xm` �Hi2`imKbFmM/2 RNjV- JɃM+?2M-
kyy9X

oƴbbBM; kyRy , ě - Ŀ .B2 bTQ`imH�2- /2` E�Bb2` mM/ /�b EHB2Mi2Hr2b2M BM
_QK ŀ- BM G�iQKmb- eN- kyRy- TX dkjĜdjNX

oƴbbBM;- �HBK2Mi�iBQM 2i +QKKmMB+�iBQM- kyRk , ě - Ŀ G2b #�M[m2ib /�Mb
H2 KQM/2 `QK�BM , �HBK2Mi�iBQM 2i +QKKmMB+�iBQM ŀ- BM .>� amTTHX dXR-
kyRk- TX RRdĜRjRX

oƴbbBM;- .�b T?BHQbQT?Bb+?2 S�HHBmK- kyRk , ě - Ŀ .�b ǳT?BHQbQT?Bb+?2Ǵ
S�HHBmK BM /2` T�;�M2M q2Hi mM/ BK *?`Bbi2MimK /2` 2`bi2M /`2B C�?@
`?mM/2`i2 ŀ- BM aX a+?`2MF- EX oƴbbBM; 2i JX h2HH2M#�+? U2//XV-
EH2B/mM; mM/ A/2MiBi i BM `2HB;Bƺb2M EQMi2ti2M /2` `ƺKBb+?2M E�Bb2`x2Bi-
_2;2Mb#m`;- kyRk- TX Rd8ĜRN8X

oƴbbBM; U2/XV kyy3 , ě U2/XV- .�b `ƺKBb+?2 "�MF2ii BK aTB2;2H /2` �H@
i2`imKbrBbb2Mb+?�7i2MX AMi2`M�iBQM�H2b EQHHQ[mBmK 8XfeX PFiQ#2` kyy8-
.Ƀbb2H/Q`7- aimii;�`i- kyy3X

q�+F2` kyyN , q�+F2`- :X- Ŀ s2MB2M ŀ- BM >q_?- N- kyyN- TX R9eeĜR9djX
q�;M2`@>�b2H RNNN , q�;M2`@>�b2H- "X- Ŀ :2b+?2MF2 U:`B2+?2MH�M/V ŀ-

BM .LS- 9- RNNN- TX N39ĜN38X
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q�;M2`@>�b2H kyyy , ě - .2` aiQz /2` :�#2MX EmHim` mM/ SQHBiBF /2b
a+?2MF2Mb mM/ h�mb+?2Mb BK �`+?�Bb+?2M :`B2+?2MH�M/ U*�KTmb >BbiQ@
`Bb+?2 aim/B2M k3V- 6`�MF7m`i�XJX- kyyyX

q�;M2`@>�b2H kyyj , ě - Ŀ 1;QBbiB+ 1t+?�M;2 �M/ �Hi`mBbiB+ :B7iX PM i?2
`QQib Q7 J�`+2H J�mbbǶb h?2Q`v Q7 i?2 :B7i ŀ- BM :X �H;�xB- oX :`ƴ#M2`
2i "X Cmbb2M U2//XV- L2;QiB�iBM; i?2 :B7i , T`2@KQ/2`M };m`�iBQMb Q7 2t@
+?�M;2 Uo2`ƺz2MiHB+?mM;2M /2b J�t@SH�M+F@AMbiBimib 7Ƀ` :2b+?B+?i2 R33V-
:ƺiiBM;2M- kyyj- TX R9RĜRdRX

q�;M2`@>�b2H kyye , ě - Ŀ :B7i 1t+?�M;2 , KQ/2`M i?2Q`B2b �M/ �M@
+B2Mi �iiBim/2b ŀ- BM aX .2;2`@C�HFQixv 2i AX aX G2KQb U2//XV- �M+B2Mi
:`22+2 , 6`QK i?2 Jv+2M�2�M SH�+2b iQ i?2 �;2 Q7 >QK2`- 1/BM#m`;?-
kyye- TX R8dĜRdyX

q�;M2`@>�b2H kyR9 , ě - Ŀ E�`H "Ƀ+?2` �M/ i?2 "B`i? Q7 i?2 h?2Q`v
Q7 :B7i@:BpBM; ŀ- BM :B7i :BpBM; �M/ i?2 Ŀ 1K#2//2/ ŀ 1+QMQKv BM i?2
�M+B2Mi qQ`H/ U�F�/2KB2FQM72`2Mx2M RdV- >2B/2H#2`;- kyR9- TX 8RĜeNX

q�HH�+2@>�/`BHH U2/XV RN3N , q�HH�+2@>�/`BHH- �X U2/XV- S�i`QM�;2
BM �M+B2Mi aQ+B2iv UG2B+2bi2` LQiiBM;?�K aim/B2b BM �M+B2Mi aQ+B2iv RV-
GQM/QM- L2r uQ`F- RN3NX

q�HH`�77 kyRj , q�HH`�77- JX- EQ/2t mM/ E�MQMX .�b "m+? BK 7`Ƀ?2M
*?`Bbi2MimK- "2`HBM- kyRjX

q2+Fr2`i?- a+?`2MF � w�M2HH� kyR9 , q2+Fr2`i?- �X- aX a+?`2MF
2i 6X w�M2HH�- Ŀ T�HHBmK ŀ- BM _�*- ke- kyR9- TX 3yjĜ3jRX

q22#2` RNN3 , q22#2`- EX@qX- Ŀ :2b+?2MF2 U_QKV ŀ- BM .LS- 9- RNN3-
TX N39ĜN3NX

q22#2` kyyy , ě - .�b G�M/H2#2M Ĝ �HHi�; BK �Hi2M _QKX 1BM G2tBFQM-
wɃ`B+?- kyyyX

q2BM2` RNNk , q2BM2`- �X "X- AM�HB2M�#H2 SQbb2bbBQMb , h?2 S�`�/Qt Q7
E22TBM;@r?BH2@:BpBM;- "2`F2H2v- GQb �M;2H2b- Pt7Q`/- RNNkX

q2b2M#2`; RN89 , q2b2M#2`;- :X- Ŀ T`�2iQ` ŀ- BM _1- ssAAXk- RN89-
TX R83RĜRey8X

q2b2M2` RNej , q2b2M2`- :X- Ŀ [m�2biQ` ŀ- BM _1- ssAo- RNej- TX 3yRĜ
3kdX

q?Bi2 RNNk , q?Bi2- *X- *?`BbiB�M 6`B2M/b?BT BM i?2 6Qm`i? *2Mim`v- *�K@
#`B/;2- RNNkX

qB+F?�K kyy8 , qB+F?�K- *X- 6`�KBM; i?2 2�`Hv JB//H2 �;2b , 1m`QT2
�M/ i?2 J2/Bi2``�M2�M- 9yy@3yy- Pt7Q`/- kyy8X

qBHF2 kyRk , qBHF2- CX- Ŀ .B2 EQKKmMBF�iBQMbrBbb2Mb+?�7i mM/ /B2 �M@
iBF2 ŀ- BM *X Em?M U2/XV- SQHBiBb+?2 EQKKmMBF�iBQM mM/ ƺz2MiHB+?2 J2B@
MmM; BM /2` �MiBF2M q2Hi- aimii;�`i- kyRk- TX jRĜ89X
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qBHFBMb RNNj , qBHFBMb- CX- Ŀ aQ+B�H ai�imb �M/ 6Bb? BM :`22+2 �M/ _QK2 ŀ-
BM oX J�`b 2i :X J�`b U2//XV- 6QQ/- *mHim`2 �M/ >BbiQ`v- GQM/QM- RNNj-
TX RNjĜkyjX

qBHFBMb � L�/2�m U2//XV kyR8 , qBHFBMb- CX 2i _X L�/2�m U2//XV- �
*QKT�MBQM iQ 6QQ/ BM i?2 �M+B2Mi qQ`H/ U"H�+Fr2HH *QKT�MBQMb iQ i?2
�M+B2Mi qQ`H/V- J�H/2M- Pt7Q`/- kyR8X

qBMFBM kyyy , qBMFBM- uX- G� LQmp2HH2 +QKKmMB+�iBQM- S�`Bb- kyyyX
qBMFBM kyyR , ě - �Mi?`QTQHQ;B2 /2 H� +QKKmMB+�iBQM- S�`Bb- kyyRX
qBMb#m`v kyyN , qBMb#m`v- _X- h?2 _QK�M "QQFX "QQFb- Sm#HBb?BM; �M/

S2`7Q`K�M+2 BM *H�bbB+�H _QK2- GQM/QM- L2r uQ`F- kyyNX
qBMi2`HBM; kyy3 , qBMi2`HBM;- �X- Ŀ 6`2mM/b+?�7i mM/ EHB2Mi2H BK F�B@

b2`x2BiHB+?2M _QK ŀ- BM >BbiQ`B�- 8d- kyy3- TX kN3ĜjReX
qBbbFB`+?2M kyyj , qBbbFB`+?2M- _X- Ŀ .2` *Q/2t �Hb M2m2b J2/BmK BM

/2` aT i�MiBF2 ŀ- BM >X pQM >2b#2`; 2i qX h?B2H U2//XV- J2/B2M BM
/2` �MiBF2X EQKKmMBF�iBp2 Zm�HBi i mM/ M�``�iBp2 qB`FmM;- EƺHM- kyyj-
TX ejĜe8X

qQQ/ RNNj , qQQ/- AX- Ŀ G2ii2`b �M/ G2ii2`@+QHH2+iBQMb 7`QK �MiB[mBiv iQ
i?2 1�`Hv JB//H2 �;2b , h?2 S`Qb2 qQ`Fb Q7 �pBimb Q7 oB2MM2 ŀ- BM JX �X
J2v2` U2/XV- h?2 +mHim`2 Q7 *?`Bbi2M/QKX 1bb�vb BM J2/B2p�H >BbiQ`v-
GQM/QM- RNNj- TX kNĜ9jX

qQQ/- 1t+?�M;2 Q7 :B7ib- kyyy , ě - Ŀ h?2 1t+?�M;2 Q7 :B7ib �KQM; i?2 H�i2
�MiB[m2 �`BbiQ+`�+v ŀ- BM JX �HK�;`Q :Q`#2�- CX �Hp�`2x J�`iŝM2x
2i CX "H£b[m2x J�`iŝM2x U2//XV- 1H /Bb+Q /2 h2Q/QbBQ U1bim/BQb /2H
:�#BM2i2 /2 �MiB;Ƀ2/�/2b 8V- J�/`B/- kyyy- TX jyRĜjR9X

qQQ/- 6�KBHv �M/ 6`B2M/b?BT- kyyy , ě - Ŀ 6�KBHv �M/ 6`B2M/b?BT BM i?2
q2bi ŀ- BM �X *�K2`QM 2i "Xq�`/@S2`FBMb U2//XV- h?2 *�K#`B/;2
�M+B2Mi >BbiQ`v- sAoX G�i2 �MiB[mBiv , 1KTB`2 �M/ am++2bbQ`bX �. 9k8@
eyy- GQM/QM- kyyy- TX 9ReĜ9jeX

w�++�;MBMQ- "2p�M � :�#Qr kyRk , w�++�;MBMQ- *X- :X "2p�M 2i �X
:�#Qr- Ŀ h?2 JBbbQ`BmK Q7 �`/�#m`Bmb �bT�` , M2r +QMbB/2`�iBQMb QM
Bib �`+?�2QHQ;B+�H �M/ ?BbiQ`B+�H +QMi2tib ŀ- BM �`+?2QHQ;B� *H�bbB+�- ej-
MXbX k- kyRk- TX 9RNĜ989X

w�?M RNRy , w�?M- _X- Ŀ ;�`mK ŀ- BM _1- oAAXR- RNRy- TX 39RĜ39NX
w2H�xQrbFB � wmFQrbFB kyy8 , w2H�xQrbFB- CX 2i _X wmFQrbFB- Ŀ .2mt

TH�ib 2M �`;2Mi /2 HǶ�MiB[mBiû i�`/Bp2 �m Kmbû2 M�iBQM�H /2 o�`bQpB2 ŀ- BM
�`+?2QHQ;B� Uq�`bx�r�V- 8e- kyy8- TX RydĜRjRX

w2Hx2` RNd3 , w2Hx2`- JX- Ŀ wmK Pbi2`72bi#`B27 /2b ?2BHB;2M �K#`QbBmb
mM/ xm` `ƺKBb+?2M Pbi2`72bi#2`2+?MmM; /2b 9X C�?`?mM/2`i ŀ- BM qB2@
M2` aim/B2MX w2Bib+?`B7i 7Ƀ` FH�bbBb+?2 S?BHQHQ;B2 mM/ S�i`BbiBF- Rk- RNd3-
TX R3dĜky9X
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w2Hx2` RN3N , ě - Ŀ SHBMBmb *?`BbiB�Mmb , �K#`QbBmb �Hb 1TBbiQHQ;`�T? ŀ-
BM aim/B� S�i`BbiB+�- kj- RN3N- TX kyjĜky3X

w2Hx2` RNNj , ě - Ŀ avKK�+?mb- �K#`QbBmb- >B2`QMvKmb mM/ /�b `ƺKBb+?2
1`#2 ŀ- BM aim/B� S�i`BbiB+�- k3- RNNj- TX R9eĜR8dX

w2Hx2` RNN8 , ě - Ŀ .2` "`B27 BM /2` aT i�MiBF2X ɂ#2`H2;mM;2M xm 2BM2K
HBi2`�`Bb+?2M :2MQb �K "2BbTB2H /2` "`B27b�KKHmM; /2b aB/QMBmb �TQHHBM�@
`Bb ŀ- BM qB2M2` aim/B2MX w2Bib+?`B7i 7Ƀ` FH�bbBb+?2 S?BHQHQ;B2 mM/ S�i`BbiBF-
Ry3- RNN8- TX 89RĜ88RX

w2Hx2`- "`B2~Bi2`�im`- RNNd , ě - Ŀ "`B2~Bi2`�im` ŀ- BM GX CX 1M;2Hb 2i
>X >Q7K�MM U2//XV- L2m2b >�M/#m+? /2` GBi2`�im`rBbb2Mb+?�7i UpQHX 9VX
aT i�MiBF2 KBi 2BM2K S�MQ`�K� /2` #vx�MiBMBb+?2M GBi2`�im`- qB2b#�/2M-
RNNd- TX jkRĜj8jX

w2Hx2`- 1TBbi2H- RNNd , ě - Ŀ 1TBbi2H@GBi2`�`Bb+?2 "`B272 ŀ- BM .LS- j- RNNd-
TX RRe9ĜRReeX

wBM;2`H2 RNNe , wBM;2`H2- �X- Ŀ A/2MiBi ib#BH/mM; #2B hBb+?2X h?2Q`2iBb+?2
oQ`Ƀ#2`H2;mM;2M �mb FmHim`bQxBQHQ;Bb+?2` aB+?i ŀ- BM >X@CX h2mi2#2`;-
:X L2mK�MM 2i �X qB2`H�+?2` U2//XV- 1bb2M mM/ FmHim`2HH2 A/2MiBi iX
1m`QT Bb+?2 S2`bT2FiBp2M- "2`HBM- RNNe- TX eNĜ3eX

wmB/2`?Q2F kyyN , wmB/2`?Q2F- �X- h?2 TQHBiB+b Q7 JmMB}+2M+2 BM i?2
_QK�M 1KTB`2 , *BiBx2Mb- 1HBi2b �M/ i?2 "2M27�+iQ`b BM �bB� JBMQ`-
*�K#`B/;2- kyyNX





G2 ;2M`2 ûTBbiQH�B`2 T`ûb2Mi2 2Mi`2 H2 Ao 2i oA bBĕ+H2 �T`X CX@*X mM MQK#`2 bB;MB}+�iB7
/Ƕ�+i2b /ǶQz`B` [mB QMi `�`2K2Mi ûiû 2t�KBMûb /2 K�MBĕ`2 bvbiûK�iB[m2 2M ?BbiQB`2 /2
HǶ�MiB[mBiû i�`/Bp2X G2b +�/2�mt BMi2`T2`bQMM2Hb M2 bQMi T�b b2mH2K2Mi /2b Q#D2ib [mB
T�bb2Mi /2 K�BM 2M K�BM- K�Bb /2b �+i2b /2 +QKKmMB+�iBQM- /QMi HǶ�M�Hvb2 /Bzû`2M+Bû2
2bi 2M K2bm`2 /Ƕ�TTQ`i2` /2b T`û+BbBQMb bm` H2b BMi2`�+iBQMb 2Mi`2 H2 /QM�i2m` 2i H2
/2biBM�i�B`2- H2b +?QBt Ŀ Kû/B�iB[m2b ŀ 2i H� pQHQMiû /2 i`�MbK2ii`2 /2b K2bb�;2b ¨ HǶ�B/2
/ǶQ#D2ibX 1M �TTHB[m�Mi H2b QmiBHb /2b b+B2M+2b /2 H� +QKKmMB+�iBQM ¨ mM2 bQm`+2 HBiiû`�B`2
T�`iB+mHBĕ`2- +2ii2 i?ĕb2 T`ûb2Mi2 mM2 �TT`Q+?2 �Hi2`M�iBp2 /2 H� [m2biBQM /m /QM /�Mb
HǶ�MiB[mBiû i�`/Bp2X

G2ii2`b 7`QK i?2 9i? iQ i?2 ei? +2Mim`v �X*X b?Qr � bB;MB}+�Mi MmK#2` Q7 ;B7i@;BpBM;
bBim�iBQMbX h?2b2 ?�p2 M2p2` #22M bvbi2K�iB+�HHv �M�Hvx2/ BM H�i2 �MiB[m2 ?BbiQ`vX
AMi2`T2`bQM�H ;B7ib KB;?i #2 BMi2`T`2i�i2/ �b �+ib Q7 +QKKmMB+�iBQM- MQi QMHv �b Q#D2+ib
T�bb2/ Qp2` 7`QK ?�M/ iQ ?�M/X AM Q`/2` iQ /2i2`KBM2 i?2 BMi2`�+iBQM #2ir22M i?2
;Bp2` �M/ i?2 �//`2bb22- i?2B` +?QB+2b Q7 K2/B� �M/ i?2 /2bB`2 Q7 i�MbKBiiBM; K2bb�;2b
i?`Qm;?i Q#D2+ib- � /Bz2`2M+B�i2/ �M�HvbBb Bb BKTQ`i�MiX qBi? i?2 ?2HT Q7 r2HH@2bi�#HBb?2/
iQQHb 7`QK +QKKmMB+�iBQM bim/B2b- i?2 rQ`F �i ?�M/ T`2b2Mib �M �Hi2`M�iBp2 K2i?Q/ 7Q`
�TT`Q+?BM; ;B7i@;BpBM; BM G�i2 �MiB[mBivX


