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.M BM: 2K# VQMB+ /2p2HQTK2Mi- +2HHb /BpB/2 M/ /Bz2 2MiB i2
BMbi"m+i2/ #v i?2B  2MpB QMK2Mi iQ +'2 i2 +QKTH2t- 7TmM+iBQN
mM/2 bi M/BM; Q7 i?2 mM/2 HVBM; Q +?2bi’ iBM; "mH2b Bb BM+
B2b ? p2 bi 'i2/iQ "2p2 H ?Qr iQ BMbi'm+i +mHim 2/ THmMm BTQi2
mM/2 ;Q bBKBH " /2p2HQTK2Mi H@HBF2 Q' ; MBx iBQM H 2p2Mib
TQH 'Bx2/ +2HH 7 i2 Q' ; MBx iBQM BM KB+ QT ii2 M2/ +QHQMB?2
70° MQM@ /?2°2Mi Q"  HQ+ HHv BM/m+2/ +2HH TQTmH iBQMbX Il
i72 m;K2Mi iBQM Q7 Qm KB+ QT ii2 " MBM; ?B;?2@i? Qm;?Tmi TH
P2HQTK2Mi Q7 M HViB+ H7 K2rQ FbiQ miQK i2i?2 [m MiB}+ il
+2HH "2bTQMb2bX h?2b2 /2p2HQTK2Mib 2M #H2/  TB/ ?2vTQi?2b:
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r?B+? 2M #H2/ M2r BMbB;?ib BMiQ i?2 mM/2 HVBM; #BQHQ;v Q7
Q; MBx iBQM Q++m bX

aT2+B}+ HHv-r2/2p2HQT2/ M HviB+ H7 K2rQ FbiQ ++m > i2Hv
rBi?BM M BK ;2 M/HQ+ HBXx iBQM Q7 TQbBiBp2Hv 2tT 2bbBM;
2M #H2/ miQK iB+ [m MiB}+ iBQM Q7 bT iB H7 i2 Q; MBx iBQM
KQmb2 THM BTQi2Mi bi2K +2HHb 2 /Bz2 2MiB i2/ QM KB+ QT ii2
HBF27 i2b-i?2B  MQ 'K HHv bvKK2i'B+ HbT iB HQ ; MBx iBQM Q
#v +? M;BM; i?2 KB+ QT ii2 "M /B K2i2" M/ +2HH /2MbBivX "v /Bz
HQr iQ K2/BmK /2MbBiv QM +B +mH * KB+ QT ii2 Mb Q7 kyy@jy"
BM/m+2 TQH 'Bx2/ Q' ; MBx iBQM Q7 T'BKBiBp2 bi'2 F@HBF2 M/
"2KBMBb+2Mi Q7 ?Qri?2b2 TQTmH iBQMb "2 HQ+ HBx2//m 'BM;/
2K2 :2M+2 Q7 i?Bb Q" ; MBx iBQM mbBM; HBp2 BK ;BM; M/ 7QmM),
H “;2Hv /m2iQ "2Q°; MBx iBQM rBi?BM i?2 +QHQMv TQbi@BM/m+

Pp2° HH-Qm  "2bmHib b?2Qri? i bvbi2K bBx2- #Qi? BM i2 Kb Q7 +(
MmK#2  ii?2 iBK2 Q7 /Bz2 2MiB iBQM- Bb +'BiB+ H 7Q  TQH B>
q2 ?vTQi?2bBx2 i? i i?Bb +QmH/ BM/B+ i2 M22/7Q  /2p2HQTK2N\
bBx2b BM TQH 'Bx iBQM Q7 KB+'QT ii2"M2/ +QHQMB2b- M/i? i B
22i2°Q;2M2BiB2b BM +QHQMvV KQ T?QHQ;v Q  +2HH 7 i2 /Bbi B#
i? i "2 HHQr2/iQ KTHB7v M/ T2 im'# ?QKQ:;2M2Qmb bi i2X h?:
iQ +QMi'QH M/ [m MiB7v 7 i2 Q" ; MBx iBQM BM +2HH TQTmH iB(
mM/2 bi M/IBM; Q7 /2p2HQTK2Mi H T°Q+2bb2b M/ ?2Qr iQ + 2 i2 -
"2:2M2° iBp2 2M;BM22 BM;X
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.M BM; Kv S?.- A ?2 p2 H2 "Mi bQ K Mv i?BM;bX L im> HHv- KQbi
"2 Q7 '2b2 “+?- #mi HbQ #Qmi ?Qr iQ mT?2QH/ ?B:? bi M/ */ b-
i?72 rQM/2 7mH rQ ' H/ Q7 T°Q; KKBM; M/ /i M HvbBb-i?2 DQv
7°B2M/b?BT- M/ Kvb2H7X h?2 Qm:?2Qmi i?Bb DQm M2v i?2°2 2
bmTTQ i2/ K2- rBi?Qmi r?2QK A rQmH/ MQi ? p2 #22M #H2 iQ +Q
h?2 ' Qm:?i?2B bmTTQ i-i?22b2 T2QTH2? p2 HbQ +? M:2/ K2- MQ|
K2i T?2Q B+ Hb2Mb2- #mi HbQ /B 2+iHvi?2 ' Qm;? i?2 7Q K iBQM ¢
BM Kv #° BM 7°QK Qm" BMi2"> +iBQMbX b bm+?-A K HBi2 HHv r
Q7 i?22b2 T2QTH2- M/ 7Q  i? iArBHH 7Q 2p2  #2 :  i27mHX

6B bi- Ar MiiQ /B 2+iKv; iBim/2iQKvbmT2 pBbQ S2i2  w M/bi’
bmTTQ ii?2 Qm;?2Qmii?2v2 bBMi?27Q KQ7 ;BpBM; /IBb+mbbBC
B/2 b-+? HH2M;2b iQ Hr vb T2 7Q K #2ii2 - M/ 7Q ?Bb QT2MM
i?72H# b K bi2'bbim/2Mi rBi?Qmi M 2M;BM22 BM; Q +QKTmi
iIQrQ FQM T QD2+ii? i 2[mB 2/ #Qi?X A r Mi iQ i? MF Kv b+l
+QKKBii22, S2MM2v :BH#2 i- *?2 Bb uBT- M/ aB/ :Qv H-7Q i?2B"
BMbB;?i7mH +QKK2Mib- 722/# +F M/ bmTTQ i Q7 KvrQ F Qp2 i?

A K; i27mH iQ HH Kv +QHH #Q iQ b- KQbi MQi #Hv 1K Mm2H
MmM bbmKBM; M2rbim/2Mi BM i?2 H #-JIJmFmH r?Q ArQ F2/ +HQ
KQbi Q7 KvS?.-. MB2HTr?QA? p2? /K Mv2/m+ iBQM H M/ bmTT(
rBi?- M/ HbQ v FQ-E2MiQ- M/ .QKBMBF X G i2Hv-A? p2 HbQ 2
2M/ Q7 K2MiQ b?BT rBi? JQM r?Q ? p2 +QMi B#mi2/ 2MQ KQmbH:
v2  M/LB+Qr?Q F2Ti //IBM; iQKvT QD2+iHQM; 7i2 ?Bb bmKK
2M/2/X bT2+B Hi? MFbiQ Kv+QHH2 ;m2br?Q /B " 2+iHv +QMi B#
Q7 i?Bb i?2bBb rBi? i?2B° /pB+2 M/ bmTTQ i, a? 2v - . MB2H-J



M/ uH2X

A HbQr MiiQi? MF HHKvVvH #7'B2M/bi? iA? p2 MQi +QHH #Q~

#mi BM K Mvr vb ? p2 #22M 1 H2 bi bBKTQ i Mi7Q Kv K2Mi H b |
v2 "bX A? p2 M2p2 T 2pBQmbHvV 2tT2 B2M+2/ bm+? T2 bQM H ;°
T2'BQ/- T'2/QKBM MiHv i? MFb iQ Kv 7 Mi biB+ +QHH2 ;m2b M,
a? 2v - LBKb- M/ *?m+F- r?QK A bT2Mi K Mv K Mv K Mv ?2Qm " b

#Qi? BM M/ QmibB/2 i?2 H #- M/ r?Q ? p2bmTTQ i2/ K2 i?2 Qm;?
K /2 K2 KQ'2 +QKTH2i2 2mK M #2BM;X C2M- *m iBb- 1HB - LBF
g2BDB - uQM i M- ai M- M/ :2Qz 7Q K FBM; Kv S?. KQ'2 7TmM- 2
BMbTB BM;X hBM;- JQMB+ - *2HBM2- *vMi?B -* "H - M/J B MM
H# 7mM+iBQMb QM / BHv # bBb M/ ?2HTBM; K2 rBi? HH FBM/b

A Kp2'v;  i27TmHIiQ ? p2 #22M T i Q7 i?21Q7h *Q/2b +QKKmMB

KvS?.-i? MFvQmGmF2-J //v-GBM - 1HHBQii-a ~ -LBH- ?K2/- N

7 Mi biB+ +QHH #Q iBp2rQ F 2tT2 B2M+BM; rBi? vQm M/ ?2QT2
; BM BMi?2 7mim~2X

Ar MiiQ /B 2+i bT2+B Hi? MFbiQ 2p2'vQM2 rQ ' FBM; 7Q  QT2M
+Q/2X .m BM; KvS?.-Abri?2 7Q K iBQM Q7 i?2 #BQ tBp T 2T F
TQbbB#BHBIiViQ ++2bbb+B2MiB}+ FMQrH2/:2rBi?Qmii2KTQ" H (
#22M i2K2M/QmbHv 22HT7mH 7Q° K2 BM Kv S?.X hQ 2p2 ' vQM2 /
+Q/2- U2bT2+B HHV iQ i?2 b+B2MiB}+ SVi?QM +QKKmMBivV, i? N
M/ iB 2H2bb rQ'F Q7 K FBM; b+B2M+2 #2ii2 - KQ 2 2T °Q/m+B#
++2bbB#H2 7Q  T2QTH2 "QmM/ i?2 rQ H/X

6°’QK # +F ?QK2 BM ar2/2M- Ar MiiQi? MFKv T 2pBQmb b+B2MiB
JB+? 2H- S2i° - #2- M/ >F M 7Q b2iiBM; K2 QM i?Bb T i?X LC
;72 0112 +?22° b A? p2?/ bBM+2i?2 p2 v #2;BMMBM;-r?Q ? p2 BM
K2iQ "2 +?2iQr?2°2A KiQ/ vX A HbQr MiiQi? MF HHKv 7'B2M
bmTTQ iBM; K2 Qp2  i?2v2 "bA? p2bT2MiQp2 b2 bX h?2 2 "2 it
#mi Ar MiiQ ?B;?HB;?i bQK2 Q7 i?2K, E Db 7Q #2BM; bmTTQ i
M/ /IBzmbBM; Qm  BKTQbi2 bvM/"QK2b iQ;2i?2¢c _2M2 M/ JQM/I
M/ 2M; ;BM; BM BMi B;mBM; +QMp2 b iBQMbc H2t-J "i2M- M/ P/
QM r?Bi2r i2 # +FbB/2 7°QMi ~BT + MQ2BM; /p2Mim 2bc a ?
M 7Q  b? "BM; i?2 #m /2M Q7 S?. HB72 i?°Qm;? Kmim H +QKTH
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Hr vb b vBM; mM2tT2+i2/i?BM;b i? i biBHH K F2b b2Mb2 M/ b?Q
M r2bQK2 /272Mb2c aQT?B - CQMM - L2b?KBH- M/ _2#2++ 7Q°
bT2M/ iBK2 rBi?c Pb+ ~7Q  ? pBM; BMi2 2biBM; /I Bb+mbbBQMb #
7Q Hr vb#2BM; 2 /viQ;QQMM im 2 /p2Mim 2bUQ 2 i AM/B M
M/ P/BM7Q ? M;BM; Qmi HBF2 AM2p2  H27ic _Q#BM-C +F2- M/
BMi2 2biBM; i?BM;biQi HF #QmiiQ;2i?2° M/ K FBM; Bi 722H HB
*QrM mT 4V h? MFvQm HH7Q bmTTQ'iBM; K2 BM bQ K Mv /Bz2"

G bi M/ KQbi BKTQ i MiHv- Ar Mi iQ i? MF Kv 7 KBHvV 7Q  bmTT(
BM HH BK ;BM #H2 b+2M "BQbX Jv #° Qi?2  J iiB b 7Q bBKmHi M
TH vK i2 M/ 7Q KB/ #H2 QTTQM2Mi- M/ 7Q° +QMbi MiHv K FB
#2+ mb2 ArQmH/ i?BMF 6B7 ?2 Bb i? i ;QQ/ H 2 /v- ?22 rBHH #2
r?2M ?2 Bb Kv ;26X M/ HbQ 7Q # BM;BM; C2MMv M/ GmM BMiQ
“vb Q7 bmM U M/ KQQMV b?BM2X Jv 7 i?2° :°° M7Q  2pQFBM; BN
BMi2HH2+im H+m BQbBiv- BKT ' BMiBM; QM K2 i?2 KBM/b2i Q7 H(
p Hm2 Q7 ? '/ rQ F #Qi? BMbB/2 M/ QmibB/2 Q7 + /2KB X Jv KQ
r " K- mMvB2H/BM; bmTTQ i M/ #2HB27 BM K2 BM HH TQbbB#H?2
?2  BMbTB ' BM; # p2'viQ mM/ mMi2/ +QKK2M+2 M2r /p2Mim 2b
+? HH2M;2b BM 2?2 r v- M/ i2 +?BM; K2 i? i i?2°2 Bb KQ 2 iQ HI
Tm bmBiX
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GBbi Q7 Tm#HB+ iBQMb tp
R AMi ' Q/m+iBQM R

RXR SHmM BTROMHI X X X X X X X X X X X X X X X X X X X X
RXRXR h?2/2'Bp iBOM Q7 THMX XTR IR M XiXKXr XH¥XIIX X
RXk IMQ ; MBx2/?2i2°Q;2M2Biv b +QMI/NOmMBBB® ; 7 +iQ /m~
72 2MIBXBOM X X X X X X X X X X X X X X X X X X X X X
RXKXR 2}M2K2Mi Q7 +mHXMX X+X M/ RIKQM¥ X X X X X X
RXkXk h” Mb+ BTiBQM H ?2i2°Q:2M2Biv XMXTMmM RTQi2Mi
RXkX] .vM KB+ i MbBIiBQMb #2r&2M X 2HX Xi X2X X X X R
RXKX9 h?2  THmM BTQIi2XIXvX XMIBAMKXIXKX X X X X X X X X
RXj P°; MBx2/?2i2°Q;2M2Biv b /2p2BI\D P KR XHXMR + RobBiv
RXJXR h?22k @ 9X2HMK XK X2X X X X X X X X X X X X X X X
RX|JXk h?23 @ jk ®EKHD KIiX2X X X X X X X X X X X X X X
RXjX] h?22 Hv #XK IXKIX+XbX X X X X X X X X X X X X X X
RXjJX9 h?22; bXXEX X X X X X X X X X X X X X X X X X X
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RX9 P ; MBx2/?2i2°Q:2M2Biv b /2p2H@MWKRBKG X KKR2H bvbi:
RXOXR 1K# VQ@HBF2 X2X K X, R XiXbX X X X X X X X X X
RX9X&M pBBL2 2MiB iBOM BM +QMi QHH X KB+ XQ 2B QM

RX8 _ TB/[m2'v M/ Q#mbi[m MiB}+ iBQM Q7 Q :kMBx2/ +2HH

RXe h?2bBb KQiBp iBQM- 2vTQiX2XBb XMY X X & X?X X X X X
RXeXR JQIiBX MBRM X X X X X X X X X X X X X X X X X X
RXeXk >VTOX2XDBIX X X X X X X X X X X X X X X X X X X
RXeX] TTRXX XX XXXXXXXXXXXXXXXX X

*QMi2ti@2tTHQ 2", M HvbBb Q7 bT iB HHv Q' ; MBx2/ T 'Qi2BM
BM ?B;?@i? Qm;?Tmi b+ 22Mb je
KXR  #BIXAEX X X X X X X X X X X X X X X X X X X X X X X X
KXk AMI Q/XXBOXMX X X X X X X X X XX XXX XXX XXX
KXKXR .2bB;M M/ AKTH2X2MX iBXEXMX X X X X X X X X X X
KX] 2bXHEKEX X X X X X X X X X X X X X X X X X X X X X X X
KX]XR *QHQMvV +HXbYBY+XIBEQMX X X X X X X X X X X X X
kXjXk AMp2biB; iBM; i?2 #2? pBQ Q7 ?Sa*b BWKB+ QT ii
kXjXj ™M HvbBb Q7 bT iB Hi'2M/b BM T Qi2BM 2tT 2bbBQ
+QHOMBRIX X X X X X X X X X X X X X X X X X X X X
KXJX9 *QM+XmMOEOME X X X X X X X X X X X X X X X X X
kXjX8 p BH #BHBiv M/ 6mXnmK X. K X+XBXOMbX X X X X X X 3
kX9 amTTH2K2Mi XIRIXQKX X X X X X X X X X X X X X X
KX9XR JB+ Q+QMiI XIXT XBMIEMG X X X X X X X X X X X X X
KX9Xk ToHBI?ZXTRX X X X X X X X X X X X X X X X X X
kX9Xj ?Sa*b+mHim 2 M/ b22/BM; QMIiX TXiK2XMR/ WBrk#bi i
kX9X9 KSa*b +mHIim 2 M/ b22/BM; QMIAXTXiX XMX/ b8k 7 +7
kX9X8 AKKMMQ+VIRHXKEEX X X X X X X X X X X X X X X
kX9Xe >B;?7@+QMi2Mi BRKX; X XMXXbRHX X X X X X X X X X
kX9Xd ai iBbiB+ X XMXHXBPBKX X X X X X X X X X X X X X X

X
X

avbi2K bBx2@/2T2M/2Mi bT iB H TQH "Bx iBQM Q7 +2HH 7 i2 C

BM /?2°2Mi KSa*b 89

IXROAMER X X X XXX XXX XXXXXXXXXXXXXXX.

iIXK  2bXHIEX X X X X X X X X X X X X X X X X X X X X X X X
jXKXR 1bi #HBb?BM; TH i7Q K rBi? KBMBK H8eM+QMi QH
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jXkXk GB; M/ +QM+2Mi iBQM M/ +2HH /2MbBiv +QMi QH
+2HH 7 12 +[XBORIEQAMX X X X X X X X X X X X X X X

jXkXj a22/BM:/2MbBiv+QMi'QHb TQH 'Bx iBEM Q7 " M/
jXkX9 SQH "Bx2/ K "F2 2tT°2bbBQM QMHV Q++m b BM +QF
K2Mi HHv "2H2 XM EKBX20 X X X X X X X X X X X X X X

jXkX8 J 'F2 " TQH Bx iBQM "Bb2b pB /BbTH +2K2Mi " i?2
iIBOM 11?22 TRQX20X X X X X X X X X X X X X X X X X .

JX] J2I2QXBX X X X X X X X X X X X X X X X X X X X X X X X
JXJTXRAM pBA2@Q?Q/QEKQXVX X X X X X X X X X X X X X X X X

] X)Xk M HviB+ TBT2ZHBM2X/ Xp XHXQ XK Mi X X X X X X X X >
X9 . Bb+mdbBREM X X X X X X X X X X X X X X X X X X X X X
jX9XR avbi2KbBx2 b +QMi'QH T * KXiX"XQX XXH NByx iBC
JX9Xk S 2@2tBbiBM; bT IBX KX ; XMEBX iIBXMX X X X X X X

9 *QM+HmMbBQMb M/ 7mim 2 /B 2+iBQMb N e

OXR amKK v Q7X XbXIEKBEK X X X X X X X X X X X X X X X X X
IXKk AKX X X X X XX XXX XXXXXXXXXXXXXXKX
9Xj GBKBi MREMOX X X X X X X X X X X X X X X X X X X X X
9X9 6mMim 2 /IBRXBOXIK X X X X X X X X X X X X X X X X X
9X9XR 1HmM+B/ iBM;i?2 BKT +i Q7 BMTmIiXTR XN RYBQM ?2
9X9Xk IM/2 bi M/BM; bT iB HHv Q; MBx2/ R HRYKB;  iBQNMN
9X9Xj AMp2biB; iBM;i?2 "QH2 Q7 bm#bi  i2 T°'QT2 iB2b QN
KBM iBRMK X X X X X X X X X X X X X X X X X X X X

9X9X9 1tTHQ BM:i? 22 /BK2MbBQM X o X#XiX i X RYBi"B
9X9X8 AMiI2 "Q: iBM; K2+? MBbKb 7QXKX K2X /B IXT Ry K 2 \
9X9Xe AMiI'Q/mM+BM; HQ+ HBx2/ M/ BMAm&+E#HXbRyd HHB
9X9Xd aim/vBM; bB;M HHBM: /vM KB+b BEMK2XIDB RYWPHH T

_272°2M+2b RRYy



GBbi Q7 }:m 2b

RXR a+?2K iB+b Q7 2K# vA@X/ X KpX/XaX*IX X X X X X X X X X
RXk h?2 THmMm BTQI2MXVX+R MIXMMMK X X X X X X X X X X X
RX] >2i2 Q;2M2BiB2b BM 2 XHX KRKZKHXTX2MK X X X X X X X >
RX9 aB;M HHBM; /m BNM; X XiXnK XBRM X X X X X X X X X X X
RX8 *QHQMv 7 i2 XKIiX2XMEBM; X X X X X X X X X X X X X X X X
RXe hBK2 M/ +QM+2Mi iBQM /2T2M/XMX NB22X2MIiK XBR M kd
RXd avKK2i'B+ M/ bvKK2i " B+X X2RBM/XXBOQX X X X X X X X

KXR " +F:"QmM/ b+22K iB+ MX*X DOXFXQE X X X X X X X X X
kXk *H bbBl+ iBQM Q7 +2HMNbXBXI X ¥ XHXO MBRKX X X X X X X X
kXj Zm MiB}+ iBQM Q7 +QHQMvV +QmMi T 2+BbBQMeM/ P*h9 21
kX9 Zm MiB}+ iBQM Q7 ~ /B HXRtX RO XDMX XMXbX X X X X X

jiXR aT iB HQ ; MBXx iBQM Q7 " Q++mbXM XaX¢XiXMRi BM L"k
jXk aT iB HQ; MBx iBQM Q7 " Q++mbBM Ga ¥nXi MR BM L"k
jXj aB;M H+QM+2Mi iBQM /2i2 KBM2b i?22KiI2MKQX7 "ej2tT 2|
jX9 az22/BM; /2MbBiv M/ BM/m+iBQMiBK2 +? M;2b #bQHmi2 H
Q ; MBx iIBQMKQIZX X X X X X X X X X X X X X X X X X X X
jX8 +'BiB+ H  M;2 Q7 +2HH /2MbBiB2b bmTTQ i TQH 'Bx2/ :
M/ aQXkX X X X X X X X X X X X X X X XXX XXXX XX
jXe + BiB+ H M;2 Q7 +QHQMv /B K2i2'bbmTTQ i TQH "Bx2
M/ aQPE X X X X X X X X X X X XXX XXX X X X X X X
jXd .Bz2 ' 2MiHB; M/ +QM+2Mi  iBQMb b?Qri?2b K2i 2M/ BM K
bBQM Qp2 p vVBM; +QHXOMVXBXRZKXR XX X X X X X X X X X
jX3 " "2;BQM /Bbi M+2 7°QK +QHQMvV +2Mi "' QB/ BM+"2 b2b ;°
?2Q7/Bz2 2MMBABOQX X X X X X X X X X X X X X X X X X X
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iXN S K2i2  QTiBKBxX iBOQM 7Q" +X EXQX X BY 2MXB X+ X BQXI X 3
iXRy Zm HBiv +QMi"QH THQi 7QX BU2MXBX2X HQ X QXVB 20 X X X X
iXRR a2KB@ miQK iB+ BMi2MOXIXiX Xo XQHXBX X X X X X X X
jXRk oBbm HBxXx iBOQM QX XX MY X2X K90 X X X X X X X X X X

9XR h2MbBHZ2 BMXX/X X X X X X X XXX XXX X XXX XX
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GBbi Q7 ## 2pB iBQMD

S Mi2 " BQ @SQbi2 ' BQ"

ol Mi2°'BQ oBb+2" H1M/Q/2 K
"JS "QM2 JQ ' T?Q;2MB+ S Qi2BM
" " *>ul_u

"a "QpBM2 a2 mK H#mKBM

*1 *1 "1 la

/T+ [/ vb TQbi +QBimK

.0l .Bbi HoBb+2 H1M/Q/2 K

1** 1K# ' vQMB+ * "+BMQK *2HH
1Jh 1TBi?2HB HiQ J2b2M+?vK Hh” MbBiBQM
1TBG*1TB#H bi@HBF2 ai2K *2HH
1TBa*1TB#H biai2K *2HH

la* 1K# vQMB+ ai2K *2HH

1t1 1si® 2K# 'vQMB+ 1+iQ/2 K

6:6 6B# Q#H bi: " Qri? 6 +iQ"

6ah 6QHHBDbI iBM

>*a >B;? *QMi2Mi a+ 22MBM;

?Sa* ?mK M SHm BTQi2Mi ai2K *2HH
>hS >B;? h? Qm;?Smi

A*J AMM2 *2HH J bb

GA6 G2mF2KB AM?B#BiQ v 6 +iQ"
Ga GA6 Y a2 mK

KSa* KQmb2 SHm BTQi2Mi ai2K *2HH
Sa S'BKBiBp2 ai 2 F

Sa* SHM BTQi2Mi ai2K *2HH
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2si> 2K# VQMB+ 1L/Q/2 K
h"QT?21+iQ/2 K
h"QT?Q#H bi ai2K *2HH
0Bb+2  H 1M/Q/2 K
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GBbi Q7 Tm#HB+ iBQMb

P7i?22 272 2M+2b BM i?Bb i?2bBb-A ? p2 +QMi B#mi2/iQ i?2 7Q

Pbi#HQ@K HX *QMi2ti@2tTHQ 2", M HvbBb Q7 bT iB HHv Q ; MBx
BM ?B:?2@i? Qm:?Tmi b+ 22Mb- SGPa *QKTmi RBRM| tRTBQHO @ - k
M HXT+#BXRyrye[3B2/BiQ 6b KBM:0 HH SGPa DQm M Hb BM i?2 |
bQm +2 iIQQHFBi b2+iBQMX

h2r "v- . xB2/xBPHA#HQEKI HX >B;?2@i? Qm;?Tmi KB+ QT ii2 MBI
7Q K "2p2 Hb LQ/ H@/2T2M/2Mi #Bb2+iBQM Q7 T2 B@; bi mH
T 2M2m mH iBQM@ bbQ+B i2/ 7 i2 T ii2" MBMRYSEBPERTBQKHQ@- k
M HXT#BQXjyyyy3R

U+?B2@EBMQb?Bhi#PPEbAR-JQ/2HBM; bB:M HBM:@/2T2M/2Mi T
+2HH bi i2b rBi? #QQH2 M HQ:B+ + M T 2/B+i +2HH 7 i2 i’ MbB|
"BQHQ:v- kyRBYXRAKSKkfKb#XkyRddN8k

h2r "vPbi#HQX HX bi2TrBb2 KQ/2H Q7 _2 +iBQM@.BzmbBQM
AM7Q K iBQM :Qp2 Mb b2H7@Q ; MBx2/ ?mK M T2 'B@: bi mH iE
QTK2Mi- kyRA®RY.PRKOKf/2pXRIONe83

L x "2iPhi#HQ@K HX>B:?2@i?2°Qm;?TmilM;2 @T BMiBM; Q7 ?mK M
+2HH 7 i2 "2bTQMb2b HBM2 ;2 #B b- L iRyXB2j3 OME2XYRe3PA,
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*?2 Ti2 R

AMI Q/m+iBQM

RXR SHmM BTQi2M+v

h?2 +2 iBQM Q7 KmHiB+2HHmMmH ~ HB72 7Q Kb- 2Bi?2" i?°'Qm;?
Q ; MBbKb bm+? b bHBK2 KQH/b Q i?2°Qm;? +2HHmMH ~ T QHB72
P2ZHQTK2Mi- "2HB2p2b +2HHb 7' QK i?2 +QMbi° BMi Q7 M22/BM; iC
7Q bm pBp HX AMbi2 /- BM/BpB/m H+2HHb + M "2Hv QM 2 +? Qi
M/ i F2 QM bT2+B HBx2/ "QH2b iQ #2ii2 K22ii?2 /2K M/b 7 QK
BM i?2B° BKK2/B i2 2MpB QMK2MiX b M Q ; MBbK /2p2HQTb BN
2tBbi BM BM+ 2 bBM;Hv mMB[m2 KBHB2mb- biBKmH iBM; i?2K iQ
+2HHDb 1 Qi?2 TQbBiBQMb BM bT +2 M/ iBK2X Pp2" ;2M2  iBQMb
TmM+iBQM HBiv- +2HHb #2+QK2 bT2+B HBx2/iQ i?2 TQBMir?2 2
/IBpB/2 M/ ;Bp2 Bb2iQQi?2 +2HH ivT2bX h?Bb bm++2bbBp2 2/n
p2 " bBivQ7 +2HHOb QzbT BM; Bb 272 °2/iQ b /2+°2 b2BM +2Htl
TQi2MiB HX

*2HH TQi2M+v Bb /2}M2/ Qp2° =~ M;27 QK iQiBTQi2M+v UiQi H TC
#2+QK2 Mv Qi?2  ivT2 Q7 +2HH-iQ mMMBTQi2M+v UbBM:H2 TQi2l
'Bp2 "Bb2iQ bBM;H2 +2HH ivT2X +QKTH2i2 HQbb Q7 i?2 #BHBI
iQ Qi?2 +2HH ivT2b /2}M2b ?B;?Hv bT2+B HBx2/ +2HHb i? i "2 °
/IBz2 2MiB i2/X AiBbBKTQ i MiiQ MQi2i? ii?2b2i2 ' Kb "2/2}M2/
Q7 M Q'; MBbKob MQ'K H /2p2HQTK2Mi H 2MpB " QMK2Mi M/ i? i
# mTiBQM + M + mb2 +2HHb iQ "'2/m+2 i?2B  bT2+B HBx iBQM |

R



TQi2Mi bi i2X h?Bb "2p2°b H Bb i2 K2/ /2/Bz2 2MiB iBQM r?2M |
ivT2b Q7 i?2 b K2 HBNRBIY3B MAQME Q;" KKBM: r?2M Bi + Qbb2b HE
#QmM/ "B2b U" B;; IR \BKEBMEWVYKX *2HHb i? i "2 + T #H2 Q7 ;Bpl
"Bb2 iQ HH Qi?2  +2HHb BM M Q : MBbK- #mi MQi 2ti° 2K# vQM]
THM BTQi2Mi U? pBM; THmM  HBiv Q7- #mi MQi iQi H- TQi2M+vV
bB:MB}+ M+2 bBi? b#22M 2 bB2 iQ BbQH i2i? M Qi?2 bi i2b Q
TQi2MiB H M/ i?mb #22M KQ'2 ++2bbB#H2 7Q° 2tT2 BK2Mi H K
“2i BMBM; bm{+B2Mi TQi2M+v iQ :2M2" i2 +2HH M/ iBbbm2 ivT2]
*2b2 “+? M/ +HBMB+ Hi?2 TB2bX

RXRXR h?2 /2 Bp iBQM Q7 THM BTQi2Mi bi2K +2HHD

Ai? bHQM; #22M FMQrM i? i +2HHb ;Bp2 "Bb2iQ BM+'2 bBM;Hv b
i?2/2p2HQTK2Mi Q7 KmHiIiB+2HHmMH ~Q°; MBbKb- M/i?2i2 K bbi:
#Qmi R8y v2 b ;Q #v 1°"Mbi > RBRABH KN H2@@RH MiQb M/ gBHH2N\
# BMyywX >2 +QBM2/BiBM M2pQHmMIiBQM "vb2Mb2iQ /2b+ " B#2 i
Q7 KmHiB+2HHmMmH "HB72 M/H i2° HbQ mb2/BM /2p2HQTK2Mi b
2;; U> 2HF2MX h?Bb b2K MiB+ T ° HH2HBbK BM i?2 mb2 Q7 2pQH
QTK2Mi H MQK2M+H im 2 "2~2+ib > 2+F2HO6b z2+iBQM 7Q" "2+ T
M iBM; TQbimH i2 bm;;2biBM; i? ii? i/m BM; i?2 +Qm b2 Q7 /2p2
KBKB+b 2pQHmMIBQM v T°Q; 2bbBQM 7°QK mMMB+2HHmMH * iQ Km
i?Bbi?2Q°'v? bbBM+2 T bb2/ QM iQi?2 "2 HK Q7 #BQHQ;B+ H Kvi
+2HHO6 "2K BM2/BM /2p2HQTK2Mi H#BQHQ;vr?2 2Bir bmb2/iQ/
bm+? b T BKQ /B H ;2 KR2KE2DBL K VB2 & B H IRBW X

MQi?2  MQi #H2 /2p2HQTK2Mi /m BM; i?Bb T2 'BQ/r b i?2 BMi Q.
BMKQ/2H Q7 ?2K iQTQB2bBb- r?B+? T°QTQDb2/i? i +2HHDbD Q7 i*
+QKKQM T Q;2MBi@3WUX?2qRBH2 KmHIBTH2 M K2b r2°2 bm;:2bi2/
+2HH ivT2- b+B2MiBbib BM+ 2 bBM;Hv Q7i2M + K2 iQ 272" iQ i?:
+2HHb UJ BBY@MNyN2mK MMRS TT2MTRBKX >Qr2p2 - i?2 Q#b2 @
piBQM M//2}MBM: +? > +i2 ' BbiB+b Q7 i?2b2 T°Q;2MBiQ"  +2HHb "
2 "Hv RNey6bX Air bi?2M i? i IMBp2 ' bBiv Q7 hQ ' QMiQ b+B2MiB]
/2p2HQT2/ MQp2H K2i?Q/iQ bb2bbi?2 " /B iBQM b2MbBiBpBiv
2° iBp2 + T +Biv- M/ MQi2/ +m ' BQmb MQ/mH2b BM i?2 bTH22Mb
Q7 mMM/Bz2 2MiB i2/ M/ /Bz2 2MiB i2/ ?2K iQTQB2RBI&WXK2HHb UhE



h?2v H i2° +QM+HmM/2/i? ii?72b2 +QHQMB2b r2°2 +HQWM H BM M it
M/ +H bbB}2/i?2 +2HHb Q7 Q B;BM b ?2K iQTQB2iB+ bi2K +2HF
b #2BM; #H2iQ T'QHB72  i2 2ti2MbBp2Hv- b2H7@ 2M2r- M/ /B2
T QT2'iB2b MQr Q7i2M ;"QmT2/iQ:2i?2" bFROWMYV UaBKBMQpBi+?

"QmM/i?2b K2iBK2-i?2bim/vBWM pPpBMHBDMRID+H2Ii mM2tT2+i2/

?22HT 7°QK b2'2M/BTBiQmb /Bb+Qp2'v ih?2C +FbQM G #Q iQ "\
Q'B;BM HHv +[mB'2/iQ bim/vK i2°M H2MpB QMK2Mi H7 +iQ" b-
BM+B/2M+2 U RWV Q7 bTQMi M2QmbHvV /2p2HQT2/i2biB+mH " i2°
i BMBM; +2HHb Q7 KmHIBTH2 HBM2 ;2bV RIQKS&i2R MDHM/Q B ;BN
GBIiiRIE¥X h?2 }M/BM;b r2°'2 ?B;?HB;?i2/ K BMHv 7Q  i?2B" miBH|
i2° iQ+ "+BMQK b-r?B+? ii?2iBK2r b ? KT2 2/ #vi?2 HQM;2 HE
KQ/2H Q ; MBbKbX "mi- BM i?2B° +QM+HmM/BM; T * ;- T?- ai2p2M
r? ii?227mim 2 rQmH/ # BM;- Hi?2Qm;? mM#2FMQrMbi iQ i?2K i~

Ai Bb TQBMi2/ Qmii? i M BM# 2/ bi° BM Q7 KB+2 BM r?B+?
T2 +2Mi ;2 Q7 K H2b /2p2HQT i2biB+mH " i2° iQK bK v#2 MB
BM i?2 bim/v Q7 bQK2 ?Bi?2 iQ mM2tTHQ 2/ bT2+ib Q7 i?2 #
BMi2 2biBM; ;" Qri?bX
6B7i22M v2 "bHi2 -i?Qb2 6mM2tTHQ 2/ bT2+ibd +QK2 iQ BM+H
THM BTQi2Mi +2HHb- BMBiB HHv 77QK bTQMi M2QmbHv /2p2HQT
UE ? M M/ 1TRkebhyo@b2Mi? HRANHXM/ H i2° 7 QK i?2BKTH Mi iBQN
2 Hv2K# vQb BMiQ i?72 /mRINZKIi2b D Id pBOQmbHvV #22M b?QrM
bBM;H2 +2HHb 7°'QK i?2i2° iQ+ "+BMQK b+QmH/;Bp2 'Bb2iQ Km]
RN¥NM/ Bir bbQQM T Qp2M i? ii?22v +QmH/ +QMi'B#mi2 iQ +?Bl
r?2M BMD2+i2/ BMiQ #H biQ+vbib Ur?2°2- 2K “F #Hv-i?2 ?2Qbiob
? Hi2/ i?2 K HB;M miQMQKQmb T'QHB72" iBQM Q7 i?2 i2  iQ+
RNY¥YX .m2iQi?2B Q B;BM-i?2b2 THmMm BTQi2Mi +2HHb +QK2iQ #2
+ +BMQK +2HHb U1**bVX

Ai rQmH/ i F2 b2p2° H //BiBQM H v2 b #27Q 2 THM BTQi2Mi +2}
7°QK M 2K#'vQMB+ Q' B;BM i?°"Qm;? i?2B° BbQH iBQM 7" QK KQm
# vQOBURXMRU1p Mb M/ E MNEBM iBRMNYX AMi2 2biBM;Hv-i?2b2 ir
bim/B2b 2tTHQBiI2/ /Bz2 2Mi T QT2 iB2b Q7 i?2 KQmb2 bvbi2K i
2K# ' vQMB+ +BNHpERBX2IBM #mBHi /B ' 2+iHv 7 QK T ' 2pBQmb i2" i
bim/B2b #v ?2vTQi?2BBIx®BB BMi2M M+2 Q7 1**br b TQbbB#H2 /m2



/Q;2MQmbHV b2+ 2i2/ 7 +iQ b- M/ i? i 2K# VQMB+ HHv /2 Bp2/ +
rQmH/ bm pBp2 BM i?2 T 2b2M+2 Q7 i?2 b K2 7 +iQ bX a?2 2ti -
KB+2 jX8 / vb TQbi +QBimK U/T+BWM MBIPQIMB2Ri- 7i2 r?B+? b?2
BbQH i2/ +2HHb 7°QK i?2 BMM2" +2HH K bb UA*JV M/ bm++2bb7m
+QM/BiBQM2/ #v 1**bX J "iBM HbQ /2KQMbi  i2/i? i QM+2 BbQH
+ BiB+ HK bb- 1**@+QM/BiBQM2/ K2/B r b MQ HQM;2  “2[mB 2/
?2B:?2° KQmMMi Q7 2M/Q:2MQmbHvV b2+°2i2/7 +iQ b 7 QK i?2 2K#"
a?2 +QBM2/ i?2 i2 K 62K# VQMB+ bi2K +2HHb6 Ula*bV M/ QM2 C
/2p2HQTBRMiPBOOQ2H r b iQ 7 +BHBI i2 i?2 bim/v Q7 i?2 Q' B:BM
+BMQK +2HHDbX ii?2 iBK2 Bir b MQi FMQrM r?2i?2 i?2b2 mM.
i° Mb7Q K iBQM Q' r2°2 Q7 MQ K H2K# VQMB+ TQi2MiB H #mi /By
#b2M+2 Q7 i?2 +QMbi> BMib BKTQb2/ #vi?2 2K# vVQMB+ bB;M HHI
HbQ F22M QM BMi"Q/m+BM; ;2M2iB+ K MBTmH iBQMb BMiQ la*b
"2b2 “+?- b MQi2/BMi?2 M H 2K "Fb Q7 ?2° Tm#HB+ iBQM,

‘Bp2M i?2b2 "2bmHib- Bi b22Kbh HBF2Hv i? ii?2°2rBHH bQQM #
i2Mi- 2K#'vQ@/2 Bp2/ +2HH HBM2b rBi? bT2+B}+ ;2M2iB+ Hi:
K F2TQbbB#H2 p "B2ivQ7 M2r TT'Q +?22biQi?2bim/vQ72"
/2p2HQTK2MiX

g?BH2 1p Mb M/ E m7K M HbQ MQi2/i?2 M22/ 7Q° M TT QT B
im 2 2K# vQMB+ HHv /2 Bp2/ THm BTQi2Mi +2HHDb- i?2v 2KT? bl
iQ BbQH i2 2K# vQMB+ +2HHb i i?2 b K2 /2p2HQTK2Mi H bi ;2 |
KBxBEM pBimQpBp #BHBivX h?2B /i BM/B+ i2/i? ii?Bb bi ;2 rQm
TQbi@BKTH Mi iBQM #H biQ+vbi USX8 /T+V-#mi mM7Q imM i2H\v
/IB{+mHiiQ BbQH i2X hQ 7 +BHBi i2/2'Bp iBQM Q7 2K# VQMB+ +2
1**pb- i?22v BM/m+2/ T°2;M Mi KB+2 iQ 2Mi2 /B T mb2 M/ bm++2bt
BbQH i2/ 7' QK i?2B" #H biQ+vbib rBi?Qmii?2 M22/ Q7 1**@+QM/|

B T mb2Bb bii2 Q7 bmbT2M/2/ MBK iBQM-r?22"2i?2 2K# vQ /¢
BKTH Mi BMiQ i?2 mi2 BM2 r HH 7i2  Bi ? b ? i+?22/ 7°QK i?2 xQN
iBM+iHvb2T ~ i2/i?22 2vTQ#H bi 7 QK i?2 2TB¥RRGI.BLB #P@Hb M/
Bb MQ 'K HHv BMBiB i2/ #v "Q/2Mi M/ K "bmTB H 2K# vQb r?2M 2
BM/B+ i2 mM7 pQ  #H2 +QM/BiBQMb 7Q T 2;M M+v- bm+?2 b T°
BKBx2 bm pBp H 7Q #Qi? KQi?2 M/ 2K# vQbX gq?2M +QM/BiBQ
Q2bi"Q:2M bB;M Hb iQ i?2 2K# vQ iQ +QMiBMm2 /2p2HQTK2MiX
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6B:m 2 RXR, a+?2K iB+bh Q7 2K#' vQ@ /2 BFB/MSHYOXBKBH ~ b+?2K iB+
QT2M2/ #Qi? Tm#HB+ iBQMb QM i?2 }'bi 2K# vQ@/2 Bp2/ Sa*b BM/B+
HBMF BM i?2 THM BTQi2M+v K2b? ? / #22M 7QmM/X J “iBM UH27i- /Q
Em7K MU B:?i- #QH/ "QrvVX 2T °Q/m+2/rBi? T2 'KBbbBQMX

? P2 #22M b?2QrMiQ BM+'2 b2i?2 2{+B2M+v Q7 1a* /2 "Bp iBQM 7 (
"2 MQ'K HHv MQi T2 'KBbbBp2 iQ i?Bb /2"BRNBNEMrW2QQF M/ :
HRXRNMO9 M/ Bi Bb TQbbB#H2 i? i 1?2 bm++2bb7mH bi #BHBXx iBQN
BM pBibYy +BHBi i2/ BM bT2+B2b r?2 21?2 2 2tBbBM pBp® 2 THmM"
bm+? b /B T mb2 BM KB+2X AiiQQF HKQbi /2+ /2 mMiBH bBKE
7°QK MBK Hb rBi?Qmi /B T mb2-#mi 7i2 i? i M2r bT2+B2b r2 2
+2bbBQM rBi? TB; M/ #QpBM2 BM RNM3Ny?22p BId RINNR ULQi "B M
2i H-NMRKBMF BM RNNk UamF@x ME2BiHBXM RNNj U:" p2b M/ JQ
IBIRNM} bB;MB}+ MiHVv 7 QK MQM@?mK M T BK iRNBMM RNN8 Uh
M/ i?°22v2 "bHi2° HbQ 7 QK ?mK M T 'BK i2bir2 FBM; i?2 T Bk
TTHvBM; Bi QM 2K# vQbBRMB2ZQIBERXx iBQM +HB2Mib Uh?QKb(
RNMX

MQi2 QM bi® BM RKN

q?BH2 /B T mb2BM+2 b2bi?2 T°Q# #BHBiv Q7 bm++2bb7mH la*
“2iB+2Mibi° BMb Q7 KB+2-i?2 2{+B2M+v Q7 bm+? /2 Bp iBQMb "2



i?72+m BQmbHV T2 KBbbBp2 RkN bi RBANMEM MINBH | M/ /"2 02HR TK2 M
Q7 M2r K2/B 7Q KmH iBQM /2+ /2bkKyW2X WOEBMP? 21 rBX? i?2

bi> BM6b mMB[m2 i2° iQ+ "+BMQK +? °~ +i2 ' BbiB+b /2b+ B#2/ #(
7 QK i?2b K2 ;2M2iB+ Kmi iBQMi? iBM+ 2 b2bl1la*/2 Bp iBQM 2{
bBx2b i?2T > KQmMi BKTQ i M+2 Q7 i?2 RkNbi°> BM7Q i?2 2bi #H
+2HH HBM2b M/ i?2 BMBiB H T 'Q; 2bbBQM Q7 i?2 2MiB 2 }2H/ r
#v i?2 p BH #BHBiv Q7 i?2b2 KB+2X 6Q  i?2b2 "2 bQMb- ArBb? iC
?2Qri?2v + K2 iQ #2X

q?BH2 i?2 #°22/BM; Q7 KB+2 7Q  /2bB" #H2 i  Bib 2tBbi2/ H 2 /v |
U Qv2 V- i?2 KQmb2 2Mi2 2/ i?2 b+B2MiB}+ b+2M2 } bi BM i?2
##B2 G i?2°QT- T 2pBQmb b+?QQHi2 +?22° r?Q #°2/ MBK Hb 7Q
1M:H M/ Ua?BK¥ERBM i?2 QT #Qi? +QM/m+i2/ 2tT2 BK2Mib QM + M+
22°b2H7 M/ bQH/ KB+2 iQ ;2M2iB+Bbi gBHHB K * biH2 i> "p /-1
bim/2Mi *X*X GBiiH2 H i2  bi i2/i?2 MQr "2MQrM2/ C +FbQM G -
?2Bb rQ F rBi? i?2b2 M/ Qi?2  biymMbhB2+LQBMHH "Biv Q7 i?2 KQm
7Q° "2b2 "+? /Im BM; i?Bb iBK2 bi2KK2/ 7°QK i?2 “2/Bb+Qp2'v Q7
M/ i?2 BMi2 2bi BM + M+2  BM?2 Bi M+2- 7Q  r?B+? i?2 bK HH- "
"Q/2Mib bQQM #2+ K2 i?2 KQ/2H bvbi2K Q7 +?QB+2X h?2 + 2 iB
Q++m "2/ BM RNk3 r?2M ;2M2iB+Bbi G* . mMM r b BMp2biB; iBM; i
+QHQ  iBQM #v +°2 iBM; i?Bb BM# 2/ bi° BM 7 QK biQ+F 22 2 /
Uai iMNY¥X h?2b2 KB+2r2 2 MQi 272 °2/iQ b 6bi° BM RKN& mMiE
Hi2 r?2M .mMM b2Mi i?2K iQ h?2 C +FbQM G #Q  iQ v r?2°2i?2
b 6biQ+F RKN6 BM M BMp2biB; iBQM Q7 i?2 K i2°M H 2MpB QM
T?2MQivT2 U _mbb2RM YR/ AN PONOd- i?2 H # M/ HH Bib biQ+F bi’
/2bi°Qv2/ BM 7Q 2bi} 2- M2 "Hv "2H2: iBM; bi° BM RkKN iQ K2°
UaBKTbQMRAIMMXh?Bb +QmH/ ? p2 2 / + i bi'QT?B+ BKTHB+ iBQM
#2 2bi #HBb?2/ }2H/ Q7 THM BTQi2M+v "2b2 “+?2- #mi 7Q imM i2H
#22M /BbiB#mi2/ iQ Qi?2° “2b2 “+? :°QmTb ii?2 iBK2 M/ +QmH/
h?2 C +FbQM G #Q  iQ v b?Q iHV i?2°2 7i2 - 2M #HBM; ai2p2Mb
i?2B° i2biB+mH " i2° iQ+ "+BMQK b bim/B2b 72r vRN®O i2° Uai2

A?p2 +?2Qb2M iQ ?B;?HB;?i i?Bb biQ'v MQi Dmbi b M BMi2 2bil
#miiQ 2KT? bBx2 i?2 BKTQ'i M+2 Q7 ;2M2" Hb+B2MiB}+ +m BQb
Q7 mb27mH iQQHb M/ KQ/2Hb i? i + M ? p2 T°Q7QmM/ BKT +i 7



i i?72B° iBK2 Q7 BM+2TiBQMX h?Bb M2+/Qi2 HbQ 2t2KTHB}2b
Q7 K MV b+B2MiB}+ }2H/b- ?B;?HB;?ib i?2 p Hm2 Q7 "2pBbBiBM;
T2'bT2+iBp2- M/ bi'2bb2b i?2 BKTQ'i M+2 Q7 Qz@bBi2 # +FmThb.

RXk IMQ': MBx2/ ?22i2°Q:2M2Biv b +QM7C
7 +iQ  /m BM:pBiB22 2MiB iBQM

RXKkXR _2}M2K2Mi Q7 +mHim 2 +QM/BiBQMb

J BMi BMBM; TQTmH iBQM Q7 +2HHb rBi? i?2 /2p2HQTK2Mi H T
BMiQ Mv HBM2 ;2 BM mM/2}M2/ +mHIim 2 +QM/BiBQMb T Qp2/ +?
?2B;?/2;°22 Q7 # i+?iQ# i+?p "B iBQM-7"QKi?2mb2Q7i2" iQ+ °
K2/B M/ }# Q#H bi 722/2° H v2'X Ai Bb i?2°'27Q 2 MQi bm T°
i2KTibiQ ;"Qr THm BBMPRBRAHAMD?2i2 Q;2M2Qmb +2HH TQTmH |
/IBp2 b2 KQ ' T?QHQ;B+ HT?2MQivT2hNkE Q2 MM? HRRZIN M B

h?2 Tmb? iQ mM/2 bi M/ r?B+? bB;M Hbr2°2 "2[mB 2/ 7Q" i?2 K B/
i2M+v H2 /iQ i?2 /I2p2HQTK2Mi Q7 BM+'2 bBM;Hv /2}M2/ +mHim
?2HT2/ /p M+2 i?2 +? ~ +i2'Bx iBQM Q7 +2HH@iIi Q@ +2HH ?2i2°Q
Q7 THM'BTQi2Mi bi2K +2HHb USa*bVX

AMBiB HHv- HH la* HBM2b M/ KQbi 1** HBM2b r2°2 Q#b2 p2/iQ
QMHV r?2M +mHIim 2/ QM 722/2  H v2'b Q7 :"Qri?@ "2bi2/ 2K# v(
Hi2 /Bb+Qp2'2/i? i 722/2° @+QM/BiBQM2/ K2/BmK +QmH/ bmbi
i?72 #b2M+2 Q7 722/2 H v2 Q7 }# Q#H biBNEDKBIR M/ M/ *QiiC
>SQQTRNY| M/ i? i K2/B +QM/BiBQM2/ #v Hi2 M iBp2 722/2° +2HH
222+iBp2 BM K BMi BMBM: THm BT Qi 2M#¥XU akBiR2 [M2 MQHYT B

b 2p2 H2/i? ii?2/Bz2 2MiB iBQM BM?B#BiBM: +iBpBiv Q7 i?2
i2°Qm:? b2+ 2iBQM Q7 i?2bQHmM#H2 TQHVT2TiB/2 G2mF2KB AM?
//IBiBQM iQ MQM@+QM/BiBQM2/ K2/BmK r b bm{+B2Mi iQ bmTTQ
UaKBi? 2iIRHX3BHHB Kb RNWXX h?Bb b2 p2b iQ BHHmbi  i2 i?2 +
/2T2M/2Mi +iBpBiv Q7 bB:M HHBM; KQH2+mH2bc GA6 r b M K2/
T QHB72 iBQM M/BM/m+2/Bz2 2MiB i BEMIp@I &V BHQ BI H2Xn F2 K|
RNYd#mi? /i?2QTTQbBi222z2+iQM Sa*bX aQQMi?2°2 7i2 -Bir b
1# Q#H bib rBi? i?2 GA6 :2M2 FMQ+F2/@Qmi +QmH/ MQi +i b b2



72212 +2HHb M/ i? i GA6r b 2bb2MiB H7Q i?2 BKTH Mi iBQM Q
mi2 BM2r HH Uai2e NMXi AWIX2 2biBM;Hv- GA6 Bb T " Q/m+2/ BM irQ
K "F2/Hv /Bz2 2Mi2z2+iQM THmMm BTQi2Mi +2HHb, QMHvV i?2 K i B!
bmTTQ i i?2 THm BTQi2M+v M/ T QHB72 iBQM r?BH2 i?2 /Bzm|
U*QM[m2i 2RNKX i?D2M 2RNNY Q#2 ibQM RNMKX GA6 bB;M Hb

pB 2+2TiQ° +QKTH2t +QMbBbiBM; Q7 HQrlIYMBINIBAG 2+2T|
HV+QT Qi2BM "2+2TiQ bm#mMBi ;TRjyX gq?2M +iBp i2/-i?2 BN
;TRjy biBKmH i2b b2H7@ 2M2r HT Q; K i? Qm;? Bib +iBp iBQC
T i?2r vUJ ibm/ ZRNMX

hQ "2TH +2i?2 mM/2}M2/72i H+ H7 b2 mKBMi /BiBQM Hb2H7@
b2 mK@7 22 2TH +2K2Mir b/2p2HQT2/ +QMbBbiBM; Q7 Lk U+QM
bmHBMiQ BM+ 2 b2 +2HH pB #BHBiv- M/"a iQBM+'2 b2 +2HH i
BHv 7Q" Bib MiBQtB/ iBp2 T QT2 kB 2bWBUWL; BANK \HM X ad7EE R 2
Lk"kd Y GA6 +QmH/ bmbi BM THmM ' BTQi2M+v 7Q" 72r T bb ;2b-T"
bHQr /QrM b +2HHb /Bz2 2MiB i2/iQr /b M2mRyHVXi2BNMuBM; M;
M2m® H 7 i2b "2 7QmM/ BM i?2 Mi2°BQ T i Q7 2TB#H bi /m BM.
"BQ ' BxBM; bB;M H-"JS@ +iBpBiv-r bi2bi2/ b +QmMi2r2B;?i 7
*QK#BMBM; Lk"kd- GA6- M/ "JS9 K M ;2/iQ T '2p2Mi M2m™ H /Bz:
# HM+2 +2HHb BM i?2 THmMm BTQi2Mi bi i2X h?2 b2H7@ 2M2r H +
iQ +QMp2v Bib 2z2+ii?°Qm;?2i?2BM/m+iBQM Q7 BM?B#BiQ" Q7 /B
reB+? "2 HbQ mT 2;mH i2/ #v bRyypNKXUuBM; 2i HX

bK2/B +QM/BiBQMb #2+ K2 BM+ 2 bBM;Hv /2}M2/- Bi HbQ #2+ |
- iBQM Q7 KQmb2 M/ ?mK M +2HHb /B/ MQi "2Hv QM i?2 b K2 &k
iQ bmTTQ i b2HEN® PEMEAB r b H 2 /v FMQrM iQ #2 MQM@2bb2M
/2 °BpBM; T'BK i2 Sa*b 7°QK 2K# vQONMSB? IKBQMb2bH QHIM /2KQM @
bi> i2/i? i +mHim 2/ ?2Sa*b /B/ MQi ? p2 +iBp2 GA6 bkByM HHBM: U
SmKT? 2v 2kyWK M/ /Bz2 2MiB i2/ iQr /b i'QT?2+iQ/2 K r?2M biE
rBi? "JS Usm 2kyWKX AMbi2 /- iQ }HH i?2 b K2 7mM+iBQM b "JS
THM BTQi2Mi bi2K +2HHb UKSa*bV M/ #HQ+F M2m  H /Bz2 2MiB
bB:M HHBM: +QmH/ #2 mb2/ BM ?Sa*k+maXiraiB KioHH HBERM 27 HXB
T i?2rv HOQM2 +QmH/ MQi K BMi BM b2H7@ 2M2r H #2vQM/ 721
rBi? 6:6kBir b bm{+B2MiiQ T°QT ; i2 2Sa*b BM/2}MBi2Hv mM/2" b
7°22 +QM/BiBQMb UloyWXB2?Bb KB;?i BMBiB HHv TT2 * +QMi  /E



6:6 bB;M HHBM; Bb FMQrM b /Bz2 2MiB iBMBM/pBIQBMY KSa*b-

PBEQ>Qr2p2 - " i?2  i? M i?BMFBM; Q7 bB;:M HHBM: KQH2+mH2b
T +iBM; /Bz2 2MiB iBQM "2; “/H2bb Q7 +2HH bi i2-Bi+ M #2 BMbi
> pBi iBQM H7Q +2b TmMHHBM: +2HHb iQr /b ii° +iQ  bi i2b M/

2b+ TBM; QM+2 i?2v ""Bp2- +QM+2Tim HHv MQi mMHBF2 ?Qr +2H
HBM; bi'QMQKB+ H Q#D2+ibbm+? b +QK2ib M/ K2i2Q bX 6Q" 6:
BMi?2 THM BTQi2M+v +QMiBMmmK TT2 'biQ#2i?2H i2 #H biQ+
2K# ' vQMB+ KQmb2 +2HHb /2°'Bp2/ 7°QK i?Bb bi i2UbQ + HH2/ 2Tt
+QmH/ #2 T QBM pBBIQ 2tQ;2MQmb 6:6 M/ *hAoALfLP. G bB;M HF
U" " QMb ZiyHiK2b "~ 2ik\HMI- M/ i? ii?2b K2bB;M Hb+QmH/ HbQ i’
KSa*b BMiQ 1TBa*b Ukyn@Xi HX

RXkXk h® Mb+'BTiBQM H ?2i2°Q;2M2Biv BM THmM BT
iBQMb

h?2 BM+ 2 bBM;Hv /2}M2/ K2/B +QM/BiBQMb p biHv BKT Qp2/ (
r?B+? bB;M Hb bmTTQ i i?2 THm BBUIBABIMI2RpR2HB/bi H2 bi

irQ /BbiBM+i THM BTQi2Mi bi i2b, QM2 bBKBH " iQ i?2 2 "Hv T 2
M/ QM2 KQ 2 HBF2i?2H i2TQbi@BKTH Mi iBQM #H biQ+vbiX >
MQi 2tTH BM ?Qr Sa*b ; QrM iQ;2i?2 BM i?2 b K2 +mHim 2 +Qml
BivBMi?2B 2tT 2bbBQM Q7 F2v THmMm BTQi2M+v M/ /Bz2 2MiB it
2tT 2bbBQM Q7 i?2b2 ;2M2b +QmH/ p v ;72 iHv- ;BpBM; 'Bb2 iQ
i BH2/ /Bbi B#miBQMb rBi?BM i?72 b K2 TQTmH iBQM Q7 Sa*bX q
2tT 2bbBQM /Bbi B#miBQMb- /BbiBM+iBQM + M #2 K /2 #2ir22M
iBQM H ?2i2°'Q;2M2Biv, bK HH2 p "B iBQMb rBi?BM bBM;H2 2t7
p B iBQM #2ir22M KmHIBTH2 T2 Fb rBi?BM rB/2- HQM; @i BH2/ /
HB//QrMi2 KBMQHQ;v 272 biQi?2bK HH2 b+ H2p B iBQMbDb
M/i?2H ;2 p B iBQMb b oK + Q?2i/ QR MRBIQ® Mi2mQM2M2Biv
Bb Q7i2M 2tTH BM2/ #vi° Mb+ BTiBQM H M/ i° MbH iBQM H #m &
M “/2Myy-3aBM;2° 2kyR& r?BH2 K + Q?2i2°Q;2M2Biv BM K Mv + &
MMFMQrM Q B;BMb-#mi ? b b?QrMiQ iQ #2 BM/B+ iBp2 Q7 T?2M
M/ ai [i72KHY-3>m MyyWX qBi?BM i?2 +QMi2ti Q7 i?Bb i?2bBb- Mv |
i Mb+ BTiBQM H ?2i2 Q;2M2Biv 272 biQK + Q?2i2 Q;2M2Biv-r

P7i?2 ;2M2b i? i "2 #BKQ/ HHv 2tT 2bb2/ KQM; KSa*b-i?2 i ML

N



L LP: M/ _1sR "2i?2KQbii?Q Qm;?HvBMp2biB; i2/X "Qi? T'Qi2E
7Q i?2 K BMi2M M+2 Q7 THM BTQi2M+v- M/ "2 +Q@ 2:mH i2/ rB
i° Mb+ BTiBQM 7 +iQ b P*h9 M/ laPysduU2aB BM2/i * B XK # 2 )\BX

"v +H bbB7vBM: KSa*bh BMiQ bm#TQTmH iBQMb ++Q /BM; iQ i?2
2tT 2bbBQM H2p2Hb- b2p2° Hbim/B2b ? p2 T Q#2/i?2 7TmM+iBQM
iBp2 bm#TQTmH iBQMbX h?2b2irQ bm#TQTmH iBQMb 2HB+Bi /Bh
i?2B° #BHBiviQ /Bz2 2MiB i2 B B MpKISHIBIIHR 24/BHAY Rt

2i HOYRA M/ mM2[m H TQi2MiB H iQ BMi2;  i2 BMiQ KQmb2 #H bi
HXyyBX GBF2rBb2- ai2HH U.TT jV M/ >2t?2i2°Q;2M2Biv /BpB/2
bm#TQTmH iBQMb rBi? 7TmM+iBQM H /Bz2 2M+2bX ai2HH fS2+ K.
7Q K2/ 2K# VQB/ #Q/B2b M/ 122 KQ 2 T BK2/iQ mM/2 ;:Q "2iBMQ
' H/Bz2 2MiB iBQM r?2M +QKT "2/ iQ KSa*b TQbBiBp2 7Q" #Qi?
KSa*b 2tT 2bbBM: 2Bi?2 ?B:?2 Q HQr H2p2Hb Q7 i?22M/Q/2 K H K
iBM+i /Bz2 2MiB iBQM TQi2MiB Hb r?2M BMi"Q/m+2/ # +F BMiQ K
+2HHD ?B;? BM >2t 2tT 2bbBQM rQmH/ +QMi B#mi2 H2bb iQ i?2 :
2ti° 2K# VQMB+ iBbbm2b W% MyX KWi2pX HBM; ?2Qr i?2 /Bz2 2M+2
K L M/T Qi2BM #mM/ M+2b z2+ib 7mM+iBQM H KSa* +? > +i2°
B2b ? p2 KQiBp i2/ 7m’i?2 T Q#BM: Q7 i?2 K2+? MBbKb #2?BM/
Bib "QH2 BM THM BTQi2M+vX

RXkXj) .vM KB+ i° MbBiBQMb #2ir22M +2HH bi i2b

AbQH iBQM Q7 +2HHb 2tT ' 2bbBM; 2Bi?2  ?B;?2 Q"  HQr H2p2Hb Q7 _
#BKQ/ HTQTmH iBQM H2p2H 2tT 2bbBQM /Bbi B#miBQM 2K2 ;2/
712 }p2/ vb Q7 +mHIim 2 BM GA6 Y a2 mKyyaaW ABivIQ QEbi2i/ HX
i?7 i bBM;H2 +2HHb +QmH/ i° MbBiBQM #2ir22M i?2 irQ bm#TQTmH
+QM}IM2/iQ bBM;H2 +2HH bi i2-r?B+?r b HbQ +QM} K2/ rBi? +HC
"2+2MiHv- bBM;H2 +2HH i +FBM; M/ HBM2 ;2 M Hvb2b ? p2 b?Qr
+ MbT2M/ K Mv +2HH +v+H2b BM QM2 2tT 2bbBQM bi i2 M/i?2M-
brBi+?iQi?2QTTQbBi2bi k2 BEBM?2Bb2#BHBIviIiQi- MbBIiBQM #2ir:
bi i2b? b T QpQF2/ bT2+mH iBQMb i? i bm+? /vM KB+ ?22i2°Q;2M?:
THM BTQi2Mi TQTmH iBQMb UJ +k\i Rih'Q WY (R KeE/ly¥ XFM /

i?72 #2? pBQ  ? b#22M bm;;2bi2/iQ 'Bb22Bi?2  7°'QK "2;mH "~ Qb+
~m+im iBQMb U>2k#ReBiMHX Xiy RM9X

Ry



>Qr2p2 - +QK#BM iQ°'B H BM?B#BiBQM Q7 6:6 bB;M HHBM; M/ b
Ti?2rvUuUi?”Qm;?/m HbK HHKQH2+mH2 BM?B#BbEQMiBF2IH K/ -M/
+QMbQHB/ i2b Qi?2'rBb2 #BKQ/ HHv 2tT 2bb2/ THM BTQi2M+v
bmT2 @?B;? mMBKQ/ H 2tT 2bbB MREs 2 2 a B\Mz A BM ; B X

HXyyBX KSa*b +mHim 2/ BM i?Bb BM?B#BiQ +QK#BM iBQM Uk
M/ /Bz2 2MiB i2 rBi? bBKBH ~ /vM KB+b b i?72 1sR@?B;? TQTm
i?72 1sR@HQr TQTmH iBQM Bb #B b2/ iQr '/ K2bQ/2 K /Bz2 2Mil
KyRKX "Qi? i?2 _1sR@?B;? M/ i?2 kB TQTmH iBQM ? p2 bBKBH °
iQ i?2 THM'BTQi2Mi 2TB#H bi BM i?2 2 "Hv #HyBRi®uW U"Q QpE
g?BH2 BM?B#BiBQM Q7 i?2 6:6 bB;M HHBM; T i?r v HQM2 Bb bm{
/IBz2 2MiB iBQM U+QMbBbi2Mi rBi? i?2 + T #BHBiv Q7 T = + BM2
/IBz2 2MiB iBQM BM KSa* +mHim 2b M/ i?2 2kyWRRK#v®@ UE M; 2
2i HXYy-dJQ "Bb 2iyRpai p B/Bb RyyW\NX- Bi 7 BHb iQ bmbi BM KSa* b
"2M2r H M/ bBM;H2@+2HH bm pBp H rBi?Qmi iI?BM/7B#BQM Q7 G.
Ur?B+? HbQ "2/m+2b M2m™ H /Bz2 2MiB iBQMV- 2Bi?2" b bBM;H:
7Q° //BiBp2 2z2+ib UKBMEX2iAMMX 2biBM;Hv- r?BH2 i?2 bm#biB
qLhj 7Q" :aEHj@M?B#BiQ" HBKBib M2m ™ H /Bz2 2MiB iBQM Bi /Q
b K2 T"TQHB72" iBp2 /p Mi ;2- BM/B+ iBM; i? i 2Bi?2" i?2 bK HH
MM 2H i2/iQ i?2 qLh T i?r v Q" +2HHb BMi2"® +i rBi? i?2 /2p2HQT
qLh@HB; M/ BM r v i? i Bb MQi TQbbB#H2 rBi? bvMi?2iB+ KQl
i?72b2 /i bm;;2bii? i 2tT°'2bbBQM #BKQ/ HBiv M/ /vM KB+ bi i2 i’
TmM/ K2Mi HT QT2 iB2b Q7 i?2 THmMm BTQi2Mi bi i2- #mi ~ i?2 +~
/IBz2 2MiB i2/ THM BTQi2Mi TQTmH iBQMb- bm+? b KSa*b K BMi

b7Q KSa*b-i> Mb+ BTiBQM H?2i2 °Q;2M2BivrBi?BMi?2b K2TQ
Q#b2 ' p2/7Q  1TBa*bX am#TQTmH iBQMb rBi?BM 1TBa* +mHim 2b
Q7 aPsR-r?B+?2 +Q "2H i2brBi? i?2 T ' QT2MbBiviQ /Bz2 2MiB i2 B
M/ r?2M BbQH iBM; bm#b2i Q7 1TBa*bh ?B;? BM"_ 7 QK KBt2/
+2HHD rBHH “22bi #HBb? i?2 KBt2/ TQTmH iBQM Q7 +2HHb r?2M
kyRO "2KBMBb+2Mi Q7 #2? pBQ  b22M BM _1sYf@ KSa*bX 6m i?2
MQiB+2 #H2 i Mb+ BTiBQM H ?22i2°Q;2M2Biv #2ir22M +2HH HBM
K "F2  "2:mH iBQM r?2M BM/m+2/ iQ /Bz2 2MiB i2- #Qi? 7Q  i?2 "
L LP:-i?2 M2m Q2+iQ/2 K K "F2'b S se M/ aPsR- M/ i?2 T BKB
K F2'b"_ M/ JASGR UEQDBBRARiI HX

RR



RXkX9 h?2 THm BTQi2M+v +QMiBMmmK

h?2b2 ?22i2°Q;2M2Qmb TQTmH iBQMb Q7 bi2K +2HHb i/Bz2 2Mi |
/IB+ i2i? ii?22 2Bb # Q /bT2+i mK Q7 i Mb+ BTiBQM H bi i2bi?
THM BTQi2M+vX q?BH2 i?2 /2p2HQTK2Mi H Q /2'BM; Q7 i?2b2 b
T?2  7°QK i?2B " BMi2 @i~ MBI BEBMD bB#2@2pB OB QMb bm;;2bii? i

2K# vQMB+ bi2K +2HHb i° p2H HQM; +QMiBMmmK Q7 /2+ 2 bB|
[2p2HQTK2MiX h?Bb ?2 b H2/iQ i?2 T'2p BHBM; pB2ri? i THmMm BT
QM i?Bb TQi2M+v +QMiBMmmK- M/ i? ii?2°2 "2 b2p2° HmMB[m
i? i+ M#2 bi #BMBPR27Q

AM KQmb2 /2p2HQTK2Mi- i?2 " M;2 Q7 THM BTQi2M+v bT Mb #Q
M/ Bi Bb QMHvV /m BM: /B T mb2 i? i i?2°2 2tBbib bi #H2 b2H7
+2HH ivT2X h?Bb 2Mi BHb i? i i B2 biB4BPPB x2M iQIBb #Hv +[mB 2
bQK2 +mHim 2 bT2+B}+ T'QT2 iB2b b i?2v "2 #2BM: F2Ti mM/2"
2MpB QMK2Mi MMHBF2 r? i 2tBbib /m BM; i?2B" +QMiBMmQmbHvV
i° D2+iQ vX h?Bb HbQ ?BMib ii? i Bi KB;?i #2 TQbbB#H2 iQ BbQ
bi i2b #v bHB;?iHv ir2 FBM; bB;M HHBM; KQH2+mH2 +QM+2Mi" iB
2 /v- i H2 bi2B;?ibm+?Dbi i2b? p2 #22M BB®H BRIQM/ MBQT ; i2/
2i HOYRI i?72 KQbi MQi #H2 #2BM: i?2 M Bp2 KSa*b- i?2 T'BK2/ 1
BMi2 K2/B i2 #2ir22M i?2 irQ, i?2 7Q K iBp2 2TB#H bi HBF2 +2H
+ M #2 /2 Bp2/ 7°QKi?22 "Hv 2TB#H bi i 2K# VQMB+/ vjX8 @ 9X!
[2°Bp2/ 7°QK i?2 H i2 #H biQ+VvbBB RYWSXATBGXly ¥ p2 MQi #22M

/2°Bp2/ /B 2+iHv 7°QK 2K# vQb- #mi 'Bb2 b i° MbB2Mi bi i2r?2
i* MbBiBQM2/iQr /b M 1TBa* bi i2rBi? 6:6 M/ *hAoAL X h?Bb
bi i2? b bBKBH "BiB2b rBi? i?2T 2@; bi'mH iBM; KQmb2 2K# vQ

2 bT Qp2M p Hm #H2 BM i?2 ;2M2° iBOQMRDPERIBX Q7B M ;2K +2H
kyRR M/ r?2M BM/m+BM; KSa*b iQ /Bz2 2MiB i2 BM bT iB HHv +QI
UJQ : MB Xiy X

Rk



] Pluripotent cells
[/] Pluripotent-containing region
B Extraembryonic: TE-derived

[] Extraembryonic: PrE-derived Gastrulation

[]1PS and derivatives
[ Anterior NE
Implantation @
E3.5 E4.5 EB.S E6.5
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Naive Formative Primed
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.Bbi H- 4 Mi2'BQ - S 4 SQbi2'BQ X 1 4 1K'VQMB+ / vX _2T°Q/m+2/ m
Q B:BM H rQ F UJQ ky RBHE + B M b 27 *r@V (129X y
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RXj] P, MBx2/ ?2i2 Q;2M2Biv b [2p2HQTH!
M2+2bbEBMvpBpQ

g?BH2 i Mb+ BTiBQM H ?2i2 ' Q;2M2Biv Bb Q7i2M pB2r2/ b ?m’/
/IBz2 '2MiB iBQNBK pPBBIBb M2+2bbBiv7Q KmHiB+2HHmMH "~ /2p2
i2Kb-r?2"2 ;2M2iB+ HHv B/2MiB+ H+2HHb Kmbi /Bp2 ;2 T?2MQiv
Q ; MBbKbX P; MBx iBQM Q7 i?Bb ?22i2 Q;2M2Biv mM7QH/b +QN
P2HQTK2Mi- K2/B i2/ #v HQM; M/ b?Q'i ° M;2 bB;M Hb- M/ 722/1
BM/BpB/m H+2HHbX P#b2 p iBQM H? HHK "Fb Q7 K KK HB M /2y
BM+HmM/2 i?2 i MbBIiBQM iQ #BH KBM " bi m+im 2 BMi?2 2 "Hv ;
iIBQM-r?2"2 +2HH KB; iBQM i Mb7Q Kb i?2 2K# vQ BMiQ i BH
2p2 -/Bz2 ' 2M+2b #2ir22M +2HHb ip vBM; bT iB HHQ+ iBQMb
H 2 /v ii?2/BpBbBQM Q7 i?2 xv;Qi2X h?2 QMb2i Q7 i?2b2 /2p2t
BMBiB HHv TT2 " iQ #2biQ+? biB+-#mi? p2; /m HHv #22M "2pz
#v M BMi B+ i2# HM+2 Q7 BM?2 2Mii° Mb+ BTiBQM Hp "B iBQI
+ H+2HH /BpBbBQMb M/ +[mB 2/ /Bz2 2M+2b BM/m+2/ 7 QK i?2
b /2p2HQTK2Mi HT Q; 2bb2k W& 2BH/?2+ H)YHMEHmMb 2i HX

Ky yWBX

RXj]XR h?2k @ 9 +2HH bi ;2

h?2 }"bi /I BpBbBQM BM i?72 KQmb2 2K# vQ + 2 i2b irQ KQ T?QHQ
T?2MQivTB+ HHv /BbiBM+i / m;?i2° +2HHbX h?2 tBb Q7 i?2 /Bpl
+QM+HMbBP2HV /2i2 ' KBM2/V #v i?2 bT2 'K 2Mi'v TQbBiBQM BM i?:
reB+? / m;?i2° +2HH rBHH ;Bp2 "Bb2 iQ T'2/QKBM i2Hv p2;2i H |
MBK H TQiBQM Q7 i?2 2K#'vQ- b r2HH b i?2B° Q'/2° Q7 /BpB
w2 MB+F @y@QRAXHIi?Qm;? #Qi? / m;?i2  +2HHb + M +QMi ' B#mi2 iC
HBM2 ;2b-i?2v 7 pQ 2Bi?2 2ti 2K# vQMB+ Q 2K&WRMB+ +QMi
SBQi QrbF M/ w2 MBWFRIB:QIi2XxrbF kZiyWVXX

i 172 9@+2HH bi ;2-i?2 #H biQK2 2b BM i?2 2K# vQ b?Qr ?22i2°C
>Si@K2i?vH iBQM UhQ "2b@®- /BHBR2i: 22 2tT 2bbBQM U"m iQM
kyRf- P*h9 :2M2 2tT 2bbBQM FBM2kBRR UBHaP3k 2i @¥XBM/BM;
IVM KB+b Uq?Bk¥ REXHX B iBQM BM i?2b2 T ° K2i2'b "2 BM/B+ iBp
bT2+B}+ iBQM BMiQ 2Bi?2  i?2 A*J Q  2ti° 2K# VQMB+ iBbbm2X
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i2MiB HQ7 +2HHb BM i?2 9@ +2HH bi ;2? b HbQ #22M HBMF2/iQ i
iQ i?72 MBK H@p2;2i H tBbEB7ZR2EXRKLRZ@HbiQK2 2 +QMbiBimil
i?72 KQbi p2;2i HTQ iBQM Q7 i?2 2K# vQ 7Q K 2ti° 2K# vQMB+ HB
;722 0i? Mi?2 Qi?2° +2HHb USBQi QrbF @ L Biyo#85B M/ Qb M BH+F @
LBib+?2 XiyywBX M/ +?BK 2" b +QMbi " m+i2/ 7°QK QMHvV p2;2i H9@-
/B2 b?Q iHv 7i2° BKTH Mi iBOQM r?BH2 i?2 MBK H@p2;2i HHQ+

?B;?2bi +?BK2° +QMi'B#miBQM USBQ®YyV@XbFB@2RiM+2D BiM HX2

9@+2HH bi ;2 "2 HbQ T '2/B+iBp2 Q7 TQbiBKTH Mi iBQM +QMi B
bT2+B}+ 9@ +2HH #H biQK2 2b+ M +QMi B#mi2 2t+HmbBp2Hv iQ 2
# vQMB+ iBbbm2 Uh EyR¥Vv 2i HX

RXjXk h?23 @ jk +2HHb bi ;2

P*; MBx2/ ?2i2°Q;2M2Biv Bb Q#b2 p2/ /m ' BM; i?2 i° MbBiBQM 7 ¢
2K#vQ r?2M +2HHb T +F iB;?iHv iQ;2i?2° BM M 2p2Mi + HH2/ -
+QKT +iBQM- HH +2HHb BM i?2 2K#'vQ "2 TQH "Bx2/ HQM; i?:
"2bTQM/BM; iQ i?72 QmibB/2 M/ BMbB/2 Q7 i?2 2K# vQV bBM+2 i’
bm "QmM/2/ #v Qi?2° +2HHbX 7i2° +QKT +iBQM ?Qr2p2 - +2HH
BM i?2 2K#'vQ rBHH #2 bvKK2i'B+ HHV bm "QmM/2/ #v i?2 QmibE
HQb2 TQH 'Bx iBQMX h?2 K2+? MBbK #v r?B+? +2HHb HQb2 TQ&F
1@* .>1_AL DmM+iBQMb M/ 1@* .>1_AL MmHH Kmi Mib 2 TQH
Q7 i?2B° TQbBiBQM rBi?BM i?2 2K# «Q R4 i H?22W B 2N 2M i -HX@

*  >1 AL7Q Kb +QKTH@&X*rBi2ZAL@* hl1LAL- M/ L6k r?B+? T@

T2 "b bbQ+B i2/ rBi? i?2 JPhf JPhG +QKTH2tyBydB/ /2ZIMHEX HX

kyRMX  JPhf JPhG r b /Bb+Qp2 2/ iQ b2[m2bi2° u Sfhw iQ i?2 +v
M/ UG2mM; M/ w2 MB#W @:/Q2mxkb BM?B#Bib hl .9 +iBp iBQM Q7
2tT 2bbBQM- r?B+? Qi?2 rBb2 Bb ? HHK "F Q7 h1 7 i2/ +2HHb b
r?BH2 TQbBiBp2HvV "2BM7Q +BM; Bib QmM\®X T2t H BT@NH U BR ri B2Q M
+ mb2b ++mKmH iBQM Q7 S _j-S _e M/ iviB+ HT Qi2BM FBM &
"2bi"B+ib i?2 JPhf JPhG +QKTH2tiQ i?2 TB+ HT 'iQ7i?2 +2HH
HXyRW M/ HHQrb 7Q  mMT?QbT?Q VvH i2/u Sfh wiQ HQ+ HBx2 i
MT 2;mH i2 *.skX >Qr2p2 -i?2Qmi2 " TQH 'Bx2/ +2HHb BM i?2 2K/
iQ BMM2  +2HH K bb #H biQK2 2b i?°'Qm;? bvKK2i B+ H /BpBbBC(
MBbK 7Q  i?Bb Bb i? i KQbi Q7 i?2 *.sk K_ L Bb TB+ HHv HQ+ HE

R8



i?mb T '2/QKBM MiHv #b2Mi 7°QK i?2 BMM2" /| m;?i2° +2HH 7i2°
HXy R X

h?mb-i?22 2 "Hv 2K# vQ mb2b BMi2°M HBx iBQM b T 'Qi2+iBp2 K.
TQH "Bx iBQM M/ i?2 2#v BM+° 2 b2b i?2 ?22i2°Q;2M2Biv KQM:bi
bBKBH " BKT +i Q7 i?2 KB+ Q2MpB QMK 2 BMQMIPRHM FbiQ@b +H?2
Hi2/ +2HHDb 7°QK i?2 BMM2" +2HH K bb + M #2+QK2 "2@TQH "Bxz:
+2HHDb i ?B;?22° 7 2[BMVpHBR® ;i MMM/ RBIEXvh?2 b2T ~ iBQM Q7
2K# VQMB+ M/ 2ti° 2K# vQMB+ +2HHb ii?Bb bi ;2 + M #2 /BbiBN
iBQM H /Bz2'2M+2b, i'QT?2+iQ/2 'K +2HHb ? p2 ?B2WH2p2Hb Q7
1PJlaU_mbbRyyWMX M/: hjU_ HbiQMyRYy-HRXBH2 THM BTQi2Mi +2F
2tT 2bb P*h9 ULB+ FQWH32i VHX UJBibmB\2i MXaPsk U pBHBQM

2i HYWX h?2 KQ'T?QHQ;B+ H/Bz2 2M+2b #2ir22M i?2b2 +2HH iv
i i?72 jk@+2HH bi ;2 Q7i?2 2 "Hv #H biQ+vbi-r?2°2i'QT?22+iQ/2"°
"BM:; bi'm+im 2 "QmM/ i?2 BERM2VX2HH K bb U

RXjXj h?2 2 "Hv #H biQ+vbi

MQi?2 bi BFBM; /2p2HQTK2Mi H 2t KTH2 Q7 Q°; MBx iBQM Q7 i
+2HHDb-Bb i?2 bQ iBM; Q7 i?2 6b Hi M/ T2TT2 6@HBF2 2tT 2bbB
i? i #2+QK2b TT "2Mi ii?2 e9@+2HH bi ;2 Q7 i?2 2K# vQX h?Bk
rb BMBiB HHv ?2vTQi?2bBx2/ iQ "Bb2 7°QK biQ+? biB+ i° Mb+'B
BM/BpB/m H+2HHbBMi?2 A*J-#mir bb?QrMiQ#2HBMF2/iQ i M
i?72 +2HHb /2 ' Bp2/ 7 QK i?23@Re M/ Re@jk +2HH /BpBbBQMbX a-
i?72 3@Re +2HH /BpBbBQM ? p2 ?B;? 6B# Q#H bi : Qri? 6 +iQ 9 L
+2HHDb 7' QK i?2 Re@jk /BpBbBQM-? p2mT 2;mH i2/ H2p2Hb Q7 i?
Qri? 6 +iQ° _2+2TiQ  k U6:6_kV KN P BM BRb ? BRZ IR Xh ? 2

#BM/BM; Q7 6:69i1Q 6:6_k +iBp i2bi?2i Mb+ BTiBQM7 +iQ : i e
L MQ;i Mb+ BTIiBQM 7 +iQ -r?B+?2rQmH/ Qi?2 rBb2 2T 2bb: i e
HXyR4X A*J +2HHDb ii?2 jk@+2HH bi ;2 BMBiB HHv 2HB+Bi ?B;?
2M2b-#mimTQM/QrM 2;mH iBQM Q7 2Bi?2 L LP:Q : he-i?2 2K
BMiQ #BH KBM " bi'm+im 2 rBi? i?BMH v2 Q7 : heY ?2vTQ#H
Q7 L LP:Y 2TB#H bi +2HHb BBi;iRM;, QB VMQAkWRX? x m/ 2i

HXyywX J2+? MBbiB+ HHv- 1?72 "2bQHMIBQM Q7 b Hi@ M/ @T2TT?:
#Qi? #v +iIBM@/2T2M/2Mi +2HH bQ iBM; M/ TQbBkKkBQM H BM/m +1i

Re



preimplantation peri- postimplantation >
E0.5 El.5 E2.0 E2.5 E3.0 E3.5 E4.5 E5.0 E5.5

{ I I | | |

zygote 2-cell 4-cell 8—16-cell 16-32-cell early blastocyst late blastocyst — peri-implantation  egg cylinder

A
N / \
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early bias wave 1 wave 2 mosaic sorted rosette lumen

W EPI | |TE/ExE | |PE/VE [/ apoptosis [l basement membrane %y cell division (@ cell movement

1

6B;m 2 RXj, *2HH 7 i2 ?22i2°'Q;2M2BiB2b BM 2 HHZ /A2 pi2 PQ TR X
+2HH bi ;2 Q7 /2p2HQTK2Mii?2°'2Bb #B b BMi?2 /Bz2 2MiB iBQM TQi2N
bT iB HHQ+ iBOQM rBi?BM i?2 2K# vQ b /2TB+i2/ #v i?2 #Hm2 M/ ;" 2v +
/[Bz2 2MiB HHv TQbBIiBQM2/ #H biQK2 2bX >2i2 Q;2M2Qmb +2HH TQTm
/IBpBbBQMb M/ +2HH KB;  iBQM b BM/B+ i2/ #v i?2 #H +F ~"QrbX 1SA
4 h"QT?2+iQ/2 Kflti® 2K# vQMB+ 2+iQ/2 K- S1fol 4 S'BKBiBp2 2M/Q/2
/IQ/2 KX _2T°Q/m+2/ mMKQ/B}2/ 7°QK Q B;BMkKR®HB L2'x22/QpM/i2 H X
**@"u 99Xy

RXjX9 h?2; bi mH

7i2° i?2 BKTH Mi iBQM Q7 i?2 #H biQ+vbi BMiQ i?2 mi2 " BM2 r F
iBQM H KBH2biQM2 Bb ; bi'mH iBQM r?2°2 "Qi iBQM H bvKK2i v E
Cmbi T°'BQ iQ ; bi'mH iBQM- i?2 b2+QM/ #Q/v tBb Bb H B/ /QrM
"2 /v 2bi #HBb?2/ T'QtBK H@/Bbi H tBb- 2bi #HBb?BM; Mi2 'BQ’
BM i?2 2K# vQX ii?2 QMb2i Q7 ; bi'mH iBQM KB;  iQ'v T?2MC
i?72 T"QtBK H@TQbi2'BQ T i Q7 i?2 2TB#H bi- 77QK r?B+? +2HH
bT +2 #2ir22M i?2 2TB#H bi M/ i?2 ?2vTQ#H bi-i° p2HHBM; Mi2 L
7Q K2/ #Q/v tBbX h?2b2 "2i?2} bi+2HHb Q7 i?2 T'BKBiBp2 bi 2
i MbBiBQM i?2 2K#'vQ 7°QK #BH KBM " iQ i'BH KBM "~ bi m+im
bQ + HH2/ ;2K H v2'b, 2+iQ/2 K- K2bQ/2 K- M/ 2M/Q/2 K Ui?2 Qr
BMbB/2 iBbbm2b Q7 i?2 7TmHHv /2p2HQT2/ Q ; MBbKVX gq?BH2 i?:
+ M#2 7TmHHvV 2tTH BM2/#vK i2’M H_L TQbBiB@WBN-?BMN Q ; ME
BiBbBM+QKTH2i2HVMM/2 ' biQQ/BM 2p2Mi?2 KQbi BMi2MbBp2HV
*QM+2Tim HHv-i?2 bB;M HHBM; /m " BM; ; bi mH iBQM +QMbBbib
HB; M/b Q i?2B BM?B#BiQ b i /BbiBM+i 2;BQMb BM i?2 2K# vQ
+iBQMb Q7 i?2b2 bB;M HHBM; KQH2+mH2b 2bi #HBb? +QM+2Mi"
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bT +2 M/ iBK2- M/ BMbi m+i +2HHmMmH =~ R2HBHGBMR K 8D M ; U*? Bl
"mi?Qr "2i?2b2 ;" /B2Mib 2bi #HBb?2/ BM i?2 2 "Hv ; bi ' mH iBM;

a?Q iHv 7i2  BKTH Mi iBQM-i?2 2Bb H 2 /vT QtBK HiQ /Bbi H
# vQ-rBi?i?2i QT?2+iQ/2 KU2ti® 2K# vQMB+ 2+iQ/2 K- 1t1V 2tT
Q7 BKTH Mi iBQMX ii?Bb bi ;2-T ' Q@LP. GBb ?QKQ;2M2QmbHyv
1?72 2TB#H bi-r?B+? biBKmH i2b #Qi? i?2 T Q/m+iBQM Q7 "JS9 7 |
2i HRXNN&BM; M/ wyyR M/ i?2 2tT ' 2bbBQM Q7 LP. G ?7QKQ;2M2
i?2°Qm;?2Qmi i?2 2TB#H biX "JS9 HB; M/ +QM+2Mi" iBQM rBHH i?m
T QtBK HT "1 Q7 i?2 2TB#H bi M/ i?2 "JS@T i?r v Bb +iBp i2/ B
; bi'mH iBQM BMBIiB i2b U.B/@d>2y Q@ BE2XkiykX#mi BM +iBp2 BM
i?72 /Bbi H2TB#H bi UPKWMX 2iS8HXIB; M/ #BM/b iQ b2p2 " H "2+2
Uu"dJs_ k- *h_k - M/ *h_k"V M/ BibbB;M H +iBpBivBbi Mb/m+2/
"vVH iBQM Q7 aJ .R-aJ .8- M/aJ .Nr?B+? /BK2 Bx2rBi?aJ .9 M/
iQi?2 Mm+H2mbX

AM i?2 2TB#H bi- "JS@bB;M HHBM; +ibiQ BM/m+2 i?2 2tT 2bbB
2i HXYy-eIJBm™ 2ikyH¥M- r?B+? TQbBiBp2Hv miQ 2;mH i2b Bib QM 21
Tm’i?2° 2M? M+2b LP. G 6B @AM HBIMW @> BKk2i-eHR "Bb 2i

HXyyw gLh HB; M/ #BM/BM; iQ 6 BxxH2/ M/ G_S8fe "2+2TiQ b r?
/2;° /] iBQM Q7 i?R/2E]j@+iBQM +QKTH2tX g?2M BMi +i- i?Bb +Ql
M/ T 2pd@bhlLAL 7°QKi® MbHQ+ iBM; iQi?2 Mm+H2mb-r?2"2B
i Mb+ BTiBQM Q7 qLh i ";2i ;2M2bX LQi #Hv- gqLhj 2HB+Bi S@ T(
BMi?2 2K# vQ H 2 /v ii?2 QMb2i Q7 ; bi'mH iBQM- b BiBb 2tT"
2M/Q/2 K +HQb2iQ 7mim 2 HRB; RBAOQM Bp2@3W1J2x M/ J ;MmbQI
Ky y\B8X

GBF2 "JS- LP. G Bb K2K#2 Q7bimZXh-®d®BHv M/ i° Mb/m+2b Bib
M HHBM; pB 2+2TiQ b aJ .b- M K2Hv aJ .k M/ aJ .j- r?B+? /BK
aJ .9 M/ i° MbHQ+ i2iQ i?2 Mm+H2mbX LP. G HbQ #BM/b i?2 b
"JS- *h_k M/ *h_k"-#mi //BiBQM HHv "2[mB 2b i?2 * AShP +C
.m BM;; bimH iBQM-LP. GbB;M HHBM;Bb ;" /m HHvHQ+ HBx2/
iIBTQ7i?22K# vQ- M/H i2°/B"2+ibi?2H27i@ B;?i bvkKK2i'B2b Q
21 HXyY\RX

hQ T 2p2Mii? 11?2 TQbBiBp2 722/# +FHQQT #2ir22Mi?2b2 bB;M |
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E6.5 (early streak) Extraembryonic signals

6B;m'2 RX9, aB;M HHBM; /m BM;GQ@+ MBxiBQ@BXM HHBM; M2irQ Fb /n
2 "Hv ; bi'mH iBQM BHHmbi  i2i?2 ?2Qr iB bB:M HHBM; +iBpBiv Q7 "JS
Bb "2bi'B+i2/iQ i?2 TQDbi2 ' BQ T i Q7 i?2 2K# vQ pB i?2 BM?B#BiQ b |
@1TB 4 Mi2 BQ 1TB#H bi-S@1TB 4 SQbi2 ' BQ 1TB#H bi- 014 Mi2 BQ
01 4 pBb+2" H2M/Q/2 K- Sa 4 T'BKBiBp2 bi 2 F- 1t1 4 1ti° 2K# VQMB + :
S QtBK H-.4 .Bbi H- 4 Mi2'BQ -S 4 SQbi2'BQ X 2T Q/m+2/ mMKQ/B
rQ F UJQ ; MBKZIRAKB + 2 Mb 27 *r@V 129X y
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i?72 2MiB 2 2TB#H bi M/ BM/m+2 +2HHbiQ HH +[mB 2i?2Db K2 7
“2bi'B+ibi?2bB;M H +iBpBiviQi?2 TQbi2 ' BQ T QtBK H 2;BQM ¢
}1'bi T'BKBiBp2 bi'2 F+2HHb 2 7Q K2/X h?2 BM?B#BiQ'b "2 b2+
Mi2 ' BQ pBb+2" H2M/Q/2 KU 01V-r?B+? BbBMbi'mK2Mi HiQ "Q
7i2° BKTH Mi iBQM- i?2 01 2K2 :2b BM i?2 KQbi /Bbi H "2;BQM
2K#°vQ- r?2°2 :°QmT Q7 +2HHb BM i?2 pBb+2"  H 2M/Q/2 K Bb E
i?72 + MOMB+ H BM?B#BiQ b b2+°2i2/ #v i?2 01 U*1_ R M/ G16h
M/ .EER ; BMbi q&BVRUIWOX h?Bb BM/m+iBQM Bb i?Qm;?2i iQ H ;2H
+QMb2[m2M+2 Q7 i?2 TQbBIiBQMBM; Q7 i?2b2 /Bhi H@KQbi +2F
i?72 "JS@b2+ 2iBM;- T'QtBK HHv TQbBiBQM2/ 1t1X h?2 bm#b2[n
01 7°QK i?2 /Bbi HiBTiQr? i #2+QK2b i?2 Mi2'BQ  bB/2 Q7 i?2
#v +2HHDb 2tT 2bbBM; i?2 ?B:?2bi H2p2Hb Q7 i?2 BM?B#BiQ b iQ
bB;M Hb-r?B+? "2 TQbBiBQM2/ bHB:?iHV Qz@+2Mi2 QM i?2 /Bb
Q7 KB;  iBQM Uh F QFRVXi hAX KB;  iBQM Bb BMBiB i2/ M/ T QT ;
+QMbQi2/ +2HH /BpBbBQMb BM i?2 pBb+2" H 2M/Q/2 'K QTTQbBi
bm:;2biBM;i? ii?2°2 2 H 2 /v2bi #HBb?2/ bvKK2i'B2b BM i?2 2
U MiQMB+ k¥iRIKX

Hi?Qm:? i?2 + MQMB+ H bQm +2 Q7 +2HHb 7Q ' KBM; 01 Q B:BWN
HbQ 2pB/2M+2 bm;:2biBM; i? i bQK2 2TB#H bi +2HHDb b?2Qr 2tT"
b2+°2i2/ BM?B#BiQ'b H2 /v T'BQ  iQ BKTH Mi iBQM M/ i? i i?2
i?72 01 r?2°2i?2v B/ Bib KB;  iBQM UhyrkQRRQiqMHH2 bm+?

+ Qbb ;2 KH v2 i° MbBiBQMb KB:?i b22K mM2tT2+i2/-Bi? b HbC
- bi'mH iBQM r?2M +2HHb 7°QK i?2 T'QbT2+iBp2 /2}MBiBp2 2M/Q
pBb+2" H 2M/Q/2 K- +°2 iBM; +2HH TQTmH iBQM Q7 KBt2/ Q' B;
mi 2M/Q/2 K UErQMyBL @InQib+?B M 2R NHQiiB Xiy X h?2b2
IM/BM:b mM/2 b+Q 2 i?2 BKTQ i M+2 Q7 #Qi? +2HH 7 i2 i D2+iC
HQ+ H KB+ Q2MpB QMK2Mi BM BMbi'm+iBM; +2HHG6b +m  2Mi 7
?B;?Hv /Bp2'b2 T?2MQivTB+ HHv- i?2v + M i F2 QM bBKBH " 7 i2
b K2 KB+ Q2MpB QMK2MiX

h?27Q K iBQM Q7 i?2irQ #Q/v t2b M/ i?B/;2°KH v2' "2 MQiDn
KBH2biQM2b #mi HbQ 2pQHmMIBQM v ? HHK "FbX h?2 Q'i?Q;QM
7Q i?2 2bi #HBb?K2Mi Q7 #BH i2° HbvKK2i'vr?B+? HHQrb b2p2
KQ T?Qmb M/ /B HHv bvKK2i'B+ H Q : MBbKbX "BH i2° H Q" ;

ky



+iBp2Hv /B 2+iBM; i?2B° KQp2K2Mi BMbi2 / Q7 #2BM; +QM}IM2/ i
HB72 +v+H2b- r?B+? HbQ ;m ~ Mi22b i? ii?2 b K2 2M/ Q7 i?2 Q" ;
7 +BM; i?2 /IB°'2+iBQM Q7 KQp2K2MiX h?Bb Bb #2HB2p2/iQ ? p2
iBOQM KQM; #BH i2° Hb-r?22i?2 b2MbQ v Q ; Mb "2 +QM+2Mi"
7 +BM; #Q/v T "i-r?B+? vB2H/2/ bmT2'BQ T 2/ iQ° M/ T 2v /2i2+
iQ +QKTH2t M2m QM H bi'm+im 2b BM +HQb2 T ' QtBKBiv iQ BKT"
Q7 i?2BM+°2 bBM;Hv +QKTH2t b2MbQ v BV K?BHBHUI2 mih + 2
+H /2 Bb ?B;?Hv bm++2bb7mH BM 2pQHmMIiBQM v i2 'Kb- b Bi +Q}
MBK H bT2+B2b Hi?Qm;? Bi Qb2 " 2HkyBYR HvQ r22+4p2Mi HAB H LigR 7
2° HBbK HQM2 HBF2HvV /Q2b MQi 2tTH BM i?2 2pQHmMiBQM “v bm
i?72°2 "2 HbQ *MB/ "B MbUbm+? bbQK2b2 M2KQM2bV i? i TQEL
bBIiBQM2/ #Q/v t2b U6BMMX iviZi2 HXBi Bb i?2 +QK#BM iBQM Q7 #
#Q/v bvKK2i'vrBi? i BH KBM "bim+im 2i? i mMB[m2Hv B/2MiB
K2bQ/2 K ;2°KH v2 Bb #2HB2p2/iQ ? p2/2p2HQT2/ "QmM/ 9y KB
2+iQ/2°' K M/ 2M/Q/2°K;2°KH v2'b M/ HHQr2/i?27Q K iBQM Q7 /
b Kmb+H2 M/ #QMRYWSX BAMBD iB;?iHv HBMF2/ iQ i?2 7Q K iBQM
#Q/v tBb- #Qi? /2p2HQTK2Mi HHv M/ 2pQHmiB@QWXv Uh2+?M m

RX9 P : MBx2/ ?2i2°Q:2M2Biv b /2p2HQT
KQ/2H bvbEM pBi Q

'Bp2M i?2 T > KQmMi /2p2HQTK2Mi H M/ 2pQHmiBQM v bB:MB}+
iB H ?22i2°Q;2M2Biv- Bi Bb b+B2MiB}+ HHv BMi'B:mBM; T Q+2b
T QpB/BM; BMbB;?i BMiQ bm+? 7mM/ K2Mi H iQTB+b- "2b2 “+? C
T QKBb2 7Q" "2:2M2° iBp2i?2° TB2b M/i?2i 2 iK2Mi Q7 /2p2HQ1
Q7 Qm> mM/2 bi M/BM: #Qmi i?2 T°Q+2bb2b i? i + 2 i2 M/ Q : N
TQTmH iBQMb /m BM; /2p2HQTK2Mi +QK2 7°QK BM pBpQ bim/B2b
i?Bb Bb i?2 B/2 H bvbi2K 7Q° BMp2biB; iBM; i?2 BKT +i Q7 2tT2"
QM 2K# VQMB+ /2p2HQTK2MiX >Qr2p2 - i?2 +QKTH2tBiv Q7 i?2
i2+?MB+ H HBKBi iBQMb M/ K F2b Bi /B{+mHi iQ /Bb2Mi M:H2 i?
K2+? MBbK bBM+2 Bi TH vb Qmi BM +QKTH2t 2K# VQMB+ +QMi:
+QMbB/2  BMi2 TH v #2ir22M +QKTQM2Mib BM Q /2 iQ mM/2 bi M
i2K- "2/m+BM; +QKTH2tBiv+ M #2 mb27mH bi  i2;viQ 2HmM+B/ i2

kR



BM/BpB/m H+QKTQM2Mib Q7 bvbi2KX

6Q° T Q+2bb2b i? i Q++m  /m BM: Q 7i2° BKTH Mi iBQM- bm+?

++2bbB#BHBiv Q7 i?2 2K#'vQ i i?2b2 bi :2b Bb M //BiBQM H ?
2i?B+ H +QMbB/2> iBQMb iQ bim/vBM: i?2b2 /p M+2/ bi :2b Q7 /2
K i2bi?2 2:mH iBQMb /B 2+iHv T 2p2Mi Bi- 7m i?2" BKT? bBxBM
PBIiKQ/2HbX IHIBK i2HvV- Bi rBHH HBF2HV #2 BM pEY¥BRbOIiBQM Q
M/ 2/m+iBEMWIBbIinQ/B2b i? i vB2H/i?2 KQbi T°Q7QmM/ BMbB:?ib B
QTK2Mi H K2+? MBbKb rQ FX >2°2- A rBHBHM/AHNGZQ iRE 7MQBH #H
bim/vBM: /2p2HQTK2Mi H T Q+2bb2b r?BH2 2KTHQVBM; M 2M:B!
i? i +QMbBM PHBE2 bb vb 7" QK BM/BpB/m H +QKTQINMBMD- " i?22°
"Qri? Q7 2K# vQb BbBM pBHERER TK2MiX

RX9XR 1K# vVQ@HBF2 +2HH ;; 2; i2b

h?2 KQbi 7 Bi?7mH /2p2HQTK2Mi H KQ/2H rQmH/ +QMbBbi Q7 i?
2ti° 2K# VQMB+ +2HH ivT2bB™M ipBR@2DERI2Hb ? p2 "2+2MiHv #2
+°2 12/ BM i?2 7Q°K Q7 bQ + HH2/ 1hs@2K# vQb r?2 2 Sa*b- i Q1
Uha*bV- M/ pBb+2  H2M/Q/2 K Us1lLV +2HHb "2 ;;°2; i2/iQ;2i?
b2H7@Q ; MBx2 BMiQ bi m+im 2b i? i "2b2K#H2 i?2 2 "Hv 2K# vQ
UaQx2M 2iyMX 1hs@2K# vQb mM/2°;Q ; bi'mH iBQM@HBF2 2p2|
M/ KB; iBQM Q7 Sa@HBF2 +2HHb- M/ 7Q K iBQM Q7 K2bQ/2 K
h?2 /IBbi H@KQbi slL +2HHb BM i?2b2 2K# VQ@HBF2 bi'm+im~2b
KB; i2 T'QtBK HHv iQ i?2 bB/2 Q7 i?2 Sa*@ 2;BQM QTTQbBi2 i
i?72 T'BKBiBp2 bi'2 F@HBF2 +2HHb- 2KBMBb+2BMQBpAX2 Mi2 L
_2TH +BM;i?2s1LH v2 rBi? # b2K2MiK2K#™ M2K /27 QK J i 'B;
:7°2: i2b Q7 ha*b M/ Sa*biQ 7mb2 M/ /2p2HQT BMiQ M 2K# vQ@
BM/m+2 T BKBiBp2bi'2 FHBF2TQTmH iBQM Q7 +2HHb i QM2 21
mMM/2 ;Q 1Jh U> ""BkQMRZBM/MB+ iBM; i? i BMbi m+iBQM 7 QK i?2
+2HHDb KB;?i #2 M2+2bb 'v7Q  +QKTH2i2 1JhX LQi #Hv- KmHIBTH]
+QmH/ Q++m BM i?2b2 2K# VQ@HBF2 bi m+im 2b BM/B+ iBM; i?
"2 T'BK "BHv bi #BHBxBM; i?2 BM/m+iBQM bBi2 Q7 BMiQ bBM,;
PBEQM/BM;b i? i K2bQ/2°'K BM/mM+iBQM Bb KQ 2 rB/2bT'2 /| BM i?2
BM pBpQ

M BMi2 2biBM; }M/BM; 7" QK bim/B2b QBM2KEBbW@IHBN 2 22vbi2KDb

k k



#b2M+2 Q7 #Qi? ha*b M/ sl1lL +2HHb- ;; 2; i2b +QMbBbiBM; QMH\

2tT 2bb2/i?2 Sa@K "F2 " BM TQH "Bx2/ KkMMIX WB;?TBbQM 2
+QMi'QH Qp2  i?2 MMK#2"> Q7 +2HHb T2  :;°2; i2 U jyyV T°QpB/2
HQ+ HBx iBQM Q7 " M/ *.sk 2tT 2bbBQM b r2HH b 2HQM; iBC

Uhm M2 RyRAX h?Bb Bb MQi #H2 bBM+2 "JS bB:M HHBM: 7°QK i?2
BM?B#BiQ b 7°QKi?2 0l "2i?Qm:?iiQ #2 F2v BM HQ+ HBxBM; S
bBEM pB#H®i bm+? TQH "Bx2/ BM/m+iBQM + M TT “2MiHvV #2 Q#i |
+QKTQMERMIipEi IM/Q:2MQmb qLh M/ LP. G bB;M HHBM: Bb BMi2
BM/m+iBQM Q7" _ BM KSa*b KJRRHmMB2Z i Xk BXM/ 2tQ;2MQmb
bmTTH2K2Mi iBQM Q7 +iBp iQ b 7Q  i?22b2 T i?r vb ? b #22M b?¢
T ii2”MBM; HQ+ HBx iBQM 2T Q/m+B#BHBiv M/ K¥RIX 2HQM: iE
h?2b2 2HQM; i2/ ;:°2: i2b H +F Mi2'BQ  bi'm+im 2b- M/ i?2 2tT
Bb bBKBH ~iQ r? i Bb b22M BM i?2 + m/ H "2;BQMb Q7 i?2 2K# v
70K iBQM M/ BM/B+ i2b i?2 T'2b2M+2 Q7 M Mi2'BQ @TQbi2 B
aBKBH - #mi H2bb T'QMQmMM+2/- T?2MQK2M ? p2 HbQ #22M Q#
©:22: i2b BM T 2pBQmb bim/BRp30 "B E2r2 2 i H XX

AMi?2 #b2M+2Q7i?2 2;BQM HBx2/bB;M HHBM; +2Mi2 b-r?B+?
i?72 bT iB H7 i2Q ; MBx iBQM BM Sa* TQTmH iBQMb\ b 2H #Q°

b2+iBQMb- i?2°2 ‘2 b2p2° H KB+ Q2MpB QMK2Mi H7 +iQ b i? i
22i2°Q:2BABpPBRRQ+HM/BM; p "VBM; +2HH /2MbBiB2b- +2HH@iQ @
+ViIQFBM2 p "B iBQMX 1M+Qm  ;BM:Hv- bBKBH > K2+? MBbKb 2
bT2+B}+BBIQMUIG"2 i? 2i kf¥9aMBD/2 ' M/ SZHRR W2 2

bT iB H ?22i2°Q:2M2Biv Q7 i?2b2 7 +iQ b H2 /b iQ p "B #BHBiv BM
M/i?2 pmHM2  #BHBiviQ pB - H B K2 iBIYMILAMRD/2TRi?RNB H il
"Qri? UEBK RiyyMMXBKT +ib i?2 2tT 2bbBQM Q7 M;BQ;2MB+ 7 +iQ"
UEmK " 2iRKMX3 M/ BM~m2M+2b i?2 /Bz2 2MiB iBQM TQi2MiB H Q7
Sa*b U. p2v M/ w MypeS22° MB 2iyyWX gq?BH2 bT iB HHv p "vBM
7 +iQ°b ? p2 b?QrM iQ #2 BM/B+ iBp2 Q7 +2HHmMH * 7 i2 “2:mH i
p B #H2b TT2 " MQiiQ #2 b + BiB+ HX 6Q 2t KTH2- "2+Q /BM
Qp2 iBK2 BM BM/BpB/m H KSa*b- "2p2 H2/i? ii° MbBiBQMb #2ir
"2 MM+Q "2H i2/ #2ir22M bBbi2 kiyZRMHB KUTAHBWB;M: 23 iHX2v /Q MQ|
"Bb2 7°QK 2?2 Bi #H2 i’ BibX aBKBH "Hv-/" biB+ i  Mb+ BTiBQM

i?72 T"Q+2bb Q7 +2HH /BpBbBQM- r?B+? BM i?2Q v +QmH/ H2 / i

K]



Q7 BKTQ'i Mi +2HHmMH * KQH2+mH2bX >Qr2p2°- i H2 bi 7Q° #m
U=kyy i° Mb+ BTibf+2HHV- bm+? /BpBbBQM /Bz2 2M+2b "2 KBMC
#2 2p2MHvV /Bbi B#mi2/ #2ir22M bBlyiREX+2HHb Ua?B 2i HX

RX9XAM pBi/Bz2 2MiB iBQM BM +QMi'QHH2/ KB+ Q:
K2Mib

'Bp2M i?2 BKT +iQ7 +2HHOb KB+ Q2MpB QMK2Mi QM TQTmH iBQ
Bi +QmH/ vB2H/ /B 2+i +QMi'QH Qp2  i?2 Q'; MBx iBQM Q7 +2Ht
BMiQ r? i mM/2 ' TBMb i?2b2 Q; MBx iBQM H T Q+2bb2bX JB+'Q
+QM}M2/ bT iB H "2;:BQMb T QpB/2b bm+? 2MpB " QMK2Mi H +QMi’
2Bi?2  pB KB+ Q+QMi +i T'BMiBM; r?2°21*JBb/2TQbBi2/ BMiQ i
U mBx M/ kK92W Q  pB lo@HBi?Q; T?vr?2'2 T?2QiQ@b2MbBiE
TmM+iBQM HBx2/ #vIio@HB;?i ib2H2+i2/ "2;BQMb r?2°21*J + M
kyyWX q?2M TTHB2/iQ Ne@r2HH TH i2b-i?Bb ivT2 Q7 KB+ QT iiZ
BM +QMi"QHHBM; KB+ Q2MpB QMK2Mi Hp 'B iBQM #2ir22M r2HH
b+ 22MBM; bb vb M/ 2/m+2/p "B iBQM BM +2HH "2bTQMb2 iQ 2
21 HXY RV

S 2pBQmb 2zQ 'ibiQ 2ZHmM+B/ i2 i?2 2z2+i Q7 KB+ Q2MpB QMK2M
/IBbiBM+i "2;BQMb rBi?BM bi2K +2HH +QHQMB2b- BM+HmM/2 M Hv
BMb2H7@7Q K2/ bm#bi® i2@ /?2°2Mi +QHQMB2b Q7 KSa*b mM/2°
+QM/BiBQMb U. p2v MYyWwXMHBBb bim/v "2p2 H2/i? i ?B;? 2tT 2bb
P*h9 M/ L LP: HQ+ HBx2b iQ i?2 +QHQMvV +2Mi2° - M/ ;> /m HHv /
i?722/;2 Q71?2 +QHQMv- i"2M/i? irbH i2° HbQ Q#b2 ' p2/BMi?2
M/ aPsk 7Q KB+ QT ii2 " M2/ ?2mK M Sa*b U?Sa@™MXUPbi#HQK 2i |

q?2M +B +mH KB+'QT ii2 M2/ ?2Sa* +QHQMB2b '2BM/m+2/iQ /B
"JS9-r?B+? BM/m+2b TQbi2 ' BQ 7 i2b/m BM; : bi'mH iBQM-i?2v
/Bz2 2MiB iBOQM Q' : MBx2/ BM i?°22 +2Mi Qb8BKRKX@®* MMmH " b
Ug "K~ b? 2kyHR®X h?2b2 i? 22 b2;K2Mib /BbTH v2/ K “F2 b BM/B+
2Mi /2p2HQTK2Mi H "2:BQMb bi "iBM: rBi? *.sk BM i?2 Qmi2 KQbi
Q7i?2 +QHQMv- "BM: Q7" BMbB/2i?2Qmi2 KQbib2;K2Mi- M/
i2° Q70?22 +QHQMVX h?2 /2p2HQTK2Mi H +Q "2bTQM/2M+2b Q7 i?
"2TQi2/ biQT?2+iQ/2 K U*.skYV-Sa U"_ YV- M/ 2TB#H bi UaP
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+QK#BM iQ B HK "F2 ' K TTBM; #2ir22M bBKBH "~ /Bz2 2MiB iBM;
1TBG*b M/ i?2 KQmb2 2K# vQ-/2i2 " KBM2/ bBKBH "~ /2p2HQTK2Mi
i?72 aPsY "2;BQM b TQbi2'BQ 2TB#H bi-i?2 " _ Y "'2;BQM b Sa-
"2;BQM b 2K# vQMB+ M/ 2ti° 2K# vQMB+ K2bQRZ2X K UJ® ; MB 2i
b2[m2M+BM; Q7 i?2 *.skY ?Sa*b b?Qri? ii?2vBM/22] TT2 iQ #2
1t1 iBbbm2 BM ?mK M 2K# vQbkyraw B /B#+ HBXM; bT2+B2b@/2T 2N
p B iBQMBMi?2b2 /2p2HQTK2Mi H bb vb TQbbB#HvV bi2KKBM; 7
i r?B+? 2ti° 2K# vQMB+ K2bQ/2 'K+ M #2 /2" Bp2/ /m " BM; /2p2HQ™
M/ KB+2 U1M/2 b RMEBBINI/2  2iRMXEm+FRNYX h?2 +2HHDb
BMi?2 " TQbBiBp2 2;BQM HbQ 2HB+Bi KB; iQ'v 72 im 2b bm-
KQ/mH iBQM M/ mT 2;mH iBQM Q7 i?2 1Jh K "kK2Rad K&Uh2r v 2
~ b? 2i KRS M/ brBi+?2b 7' QK 2TBi?2HB H@HBF2 2tT 2bbBQM
K2b2M+?2vK H@HBF2 2tT 2bbBQM Q7 L@ % yR&EB BRKRBIH) ;i @ B?2i H)
SaBM pBpQ

Airb7QmM/i? ii?2BM/m+iBQM M/ 2ti2Mi Q7 i?2b2 "2;BQMbr2 2.
Q7 i?2 +QHQMv, bK HH2® +QHQMB2b U kyy mKV rQmH/ HQb2 i?2
H ;2Hv ?2QKQ;2M2Qmb Q"  b22KBM;Hv mMQ ; MBx2/ /IBz2 2MiB iE
U Ryyy mKV rQmH/ /BbTH vi? 22 /BbiBM+6 BBR2VZ2UWIIG iBNWB "2;BQ
2i HXyR3h2r “v 2i HWRdg "K~ b? 2i kHROX h?Bb BM/B+ i2b i? i bB;(
M HHBM:; MB+?2b BM bK HH +QHQMB2b 2 bBKBH " iQi?Qb2 +HQ
r’BH2 i?2 +2Mi° HbB;M HHBM; MB+?2b Q7 H ;2 +QHQMB2b "2 M
Airb HbQ /2KQMbi® i2/i? ii?2 +2HH "2bTQMb2 +QmH/ #2 KQ/m
+QM+2Mi’ iBQM Q7 i?2 BM/m+BM; HB; M/b M/ i?2 iBRKR2+QHQMB?
Uh2r v 2ikHXA- r?B+? Bb +QMbBbi2Mi rBi? i?2 +m™  "2Mi mM/2 bi M.
7 i2bT ii2M ++Q /BM;iQ TQbBIiBQM HBM7IQyKEIRQRM WM/Bb+Q2

a? "TRyRBX aT2+B}+ HHv- HQM;2  iBK2 Q7 /Bz2 2MiB iBQM M/ ?
im iBQM rQmH/ T°'QKQi2i?2 7 i2b Q7 i?2 Qmi2° "2;BQM Q7 Ryyy m
i? 11?72 QmibB/2 Q7 +QHQMB2b 2tT2 B2M+2 ?B;?2 H2p2Hb Q7 i?z

AM ; 22K2MirBi? i?2HQ+ iBQM@/2T2M/2Mi 7 i2 BM/m+iBQM- Bir
/| M+2 Q7 T?QbT?Q vH i2/aJ .RUTaJ .RV- M2z2+iQ " BMi?2"JS b
rv-r bi?2 ?B;?2bi ii?2 +QHQMv 2/;2 BM #Qi? ¥ MU h2r “v 2i
KQmb2 +QHQMB2b UKQRIMB RQbBR#H2 2tTH M iBQM 7Q i?Bb p
"JS +iBpBivi?"Qm;?2Qmi i?72 +QHQMvV rQmH/ #2 i?2 T '2b2M+2 Q7

k8



A

n @ ©

@@o

6B:m 2 RX8, aT iBH7 i2T ii20o\BBM XHBM; ;" /B2Mi+ MBM/m+2 /Bz2 2|
u-"-*v M/ /Bz2 2Mi +QM+2ZMi" /BGMEXnMB7Q K bB;M HHBM; ;° /B2Mi
H2 /iQ /B HHv mMB7Q K 7 i2*VXiV2*R¥\Bi:} 7TbiBM "2 2tT M/2/ BM #B;;2"
+QHQMB2b- M/ 2/m+2/BMbK HH2  +QHQMB2b bi?2bB;M HHBM; ;" /B
i? Mi?2 +QHQMv * /BmbX b ?B;?2  +QM+2Mi" iBQMb "2 X

ke



12 HR 24 HR 36 HR 48 HR

50 ng/ml

25 ng/ml

12.5 ng/mi

6.25 ng/ml

BRA, SOX2, CDX2

6B:m 2 RXe, hBK2 M/ +QM+2Mi  iBQM /2T2M/2RYyyB 212K 24Bi B™ QBTQ iNEX
i2°Mb Q7 ?Sa*b /Bz2 2MiB i2/ BM p '"vVBM; +QM+2Mi> iBQMb Q7 "JS9 Uy
P 'BQmb iBK2 U?Q BXxQMi H tBbV /2KQMbi  i2 2Qr #Qi? BM+ 2 bBM; iBK
iQ° +QM+2Mi iBQM BM/m+2 KQ 2 2M? M+2/ +2HH /Bz2 2MiB iBQM BM
*QHQ'b 2T 2b2Mi ;2°K H v2 K "F2 b "JS9 U; 22MV- aPsk U#Hm2V M/ *
#  Bb kyy 'KX 2T °Q/m+2/ mMKQ/B}2/ 7°QK Q B ;BN Rl HB+R2 Mh27 v 2i

mM/2*@"u jXy


http://creativecommons.org/licenses/by/3.0/

+°2i2/ 7 QK i?2 +QHQMv r?B+? rQmH/ #2 ?B;?2bi BM i?2 +QHQMv
7 QKi?22/;2BMiQi?2K2/B X AM?B#BiQ b7Q "JS M/LP. GUBMH+
LP::AL-6ah-*1_R-G1l6huR M/:.6jV? b#22M b?QrMiQ #2 2tT 2bl
a*b U"2blby2y-90 HHB2 ZiyyHAX M; 2i KHYKRB M/ r2 2 7Q0mM/ iQ #2
MmT 2;mH i2/ #v ?Sa*b KB+ QT ii2 M2/ +QHQMB2b BM "2bTQMb2
kyReh2r "v 2i kWRWX "Qi? ?Sa*b M/ KSa*b ? p2 #22M b?QrM iQ b2
H ;2" KQmMi Q7 bm+? BM?B#BiQ b i ?B;?2kyWREHBRKZNMEBIB2b U"
HXyREeX *QMbBbi2Mi rBi? i?2b2 Q#b2 p iBQMb-i'2 iBM; ?Sa*b rE
2Bi?2 *>P_ AL M/ LP::ALQ ; BMbiG16huR M/ *1 R+ mb2/ 2tT
i?72 K2bQ/2 K "2;BQM +2Mi"~ HiRey TiKQ—+ R4 2HKIHXOX G2M/BM;

TmM i?22 bmTTQ iiQi?2 "QH2 Q7 b2+ 2i2/ BM?B#BiQ b-Bir bb?Qr
Q7 BM?B#BiQ b7 QK i?2 +QHQMv 2/;2 #v ; QrBM; +QHQMB2b BM |
iQ 2Bi?2 Q7 i?2"_Y Q *.skY '2;BQMb Wy RKRXx B7 »B;MXHHBM;
bQm +2b "2 bBKmH i2/ #v ~QrBM; HB; M/ 7 QK QM2 bB/2 Q7 i?2 +
i?72 +QM+2Mi" iBQM ;" /B2MirBHH T ii2 M TQbi2 ' BQ iQ Mi2 BQ"
+ i BQM Q7 i?2 BM~Qr- bBKBH " iQ ?Qr +2HHBM 2 BP®@ DEBM HHBM
2i HX RN

AM //BiBQM iQ TQbbB#H2 BMi2 " TH v #2ir22M HB; M/b M/ BM?B+¢
#v i?2 +QHQMv- i?2 +2HHmMH ~HQ+ HBx iBQM Q7 "JS M/ *hAoAL
b?QrM iQ z2+ii?2 2bTQMbBp2M2bb Q7 +2HHb ;"QrM QM KB+ Q'
+ QT ii2°"Mb ;" Qr b TQH 'Bx2/2TBi?2HBmK r?2°2 "2+2TiQ'b "2 H
M/ #HQ+F2/ 7 QK #BM/BM; HB; M/b QM i?2 TB+ H-K2/BmK@7 +B
ULliQ+ 2kyH&X q?2M +2HHDb "2 ;°QrM iH2bbi? M+QM~m2M+2 Q  iE
/I Bb " mTi2/- +2HHb BM i?2 +2Mi2 Q7 T ii2 " Mb+ M HbQ b2Mb2 HB;
"2 KQ ' 2?2QKQ;2M2Qmb i?27°Qm;?2Qmii?2 +QHQMvVX AMi B;mBM;Hv
iBQM ? b #22BRMQ@BMMBM; ; bi mH iBQM-r?2"2 Bi Bbbm;;2bi2/iQ
#mz2 K2+? MBbK T 2p2MiBM; bm//2M ~m+im iBQMIRBM bB;M HE
AM i?2 ; bi'mH iBM; KQmb2 2K# vQ i?2 2+2TiQ b Q7 2TB#H bi +2
/Q/2°K M/ HB; M/b "2 H2ii?°Qm:? 7°QK i?2 KMBQiB+ + pBiv ii?
1t1 M/ i?2 2TB#H bir?2°2iB;?2i DmM+iBQMb "2 KBbbBM;X

AMp2biB; iBQM Q7 KB+ QT ii2"M2/ KQmb2 1TBG*b bmTTQ i i?2 E
KQ/mH i2b i?2 +iBp iBM; HB; M/ +QM+2Mi  iBQMX Air b b?QrM
i2°M2/ KQmb2 1TBG*b 2 /Bz2 2MiB i2/ rBi? bvMi?2iB+ bK HH K
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bi2 / Q7 /2p2HQTK2Mi HHv "2H2p Mi HB; M/ UgqLhV BMM2 7 i2b

2ti2M/i?2°Qm:?2Qmii?2 +QHQMwWBBQ h?BBRiVHEX ii B#mi #H2iQ i?
bK HH KQH2+mH26b #BHBiviQ 7°22Hv /Bzmb2 + Qbbi?2 +QHQM:
BM?B#BiQ'b M/ 2+2TiQ bX

h?2 Q; MBx iBQM Q7 i?2b2/Bz2 2MiB iBQM 2p2Mib /Q MQi TT2 °
/Im " BM; i?2 } ' bi dk ?- M/ 2HB+Bi BMi2 2biBM; i2KTQ H /vM KB+
ITQM //BiBQM Q7 qLhj M/ "JS9- +QHQMB2b /Bz2 '2MiB i2/ iQ

7 i2bQMi?2QmibB/2- M/ /BbF Q7 TQbi2'BQ 2TB#H bi7 i2b QM
UJQ ; MB XiymX h?Bb Qmi2° "BM; Q7 Sa@HBF2 +2HHb r b BM+"2
i 93?2 M/ dk ? 7Q KBM; b2;K2Mi #2ir22M i?2 +2Mi° HBx2/ 2TB#
i?72 2/;2 Q71?2 +QHQMv r?2°2 +2HHb /Bz2 2MiB i2/iQr /b 2ti" 2K
h?Bb Bb bBKBH "~ iQ i?2 "2TQ ib QM ?Sa*b r?2°2 " 2K2;2b i i
+QHQMv 2/;2 "QmM/ k9?2 UQ H i2° iHQr2 "JS +QM+2Mi" iBQMb
b/Bz2'2MiB iBQM T Q+22/byBViRrh¥2BMiIX"M HBx iBQM Q7 i?2 S
"2;BQM BM ?Sa*br bb?QrMiQ 7TQHHQr r p2 Q7 BMi2°M HBxBM; b
gLh M/ LP. G- r?B+?2r b Q#b2'p2/iQ T°QT ; i2 BMi2 ' +2HHmMH “Hv
#2 2tTH BM2/ #v /B ' 2+i2/ +2HH KB; iBQM Q" /Bz2 2MiB H +2HH
KyRMNK *QMiBMmQmb +iBp iBQM Q7 i?2 "JS@bB;M HHBM; T i?r v
BMi2 "M HBx iBQM U*RPR&F &I/ HX?Qm;? "JS Bb BMBiB HHv +iBp
KQ;2M2QmbHV i?2"Qm;?2Qmi i?2 +QH QMVNLY 2 2Kdi R /R B iH X
#2+QK2b "2bi'B+i2/iQ i?2 +QHQMv 2/;2 "QmM/ e @ Rk ? 7i2  /Bz
i?72 BMBIiB H 2tT ' 2bbBQM Q7 "_ BM iRBB eI B,OWBU2ZLkiyF#HX2i HX
h2r “v 2i KHRWX

RX8 _ TB/ [m2'v M/ Q#mbi [m MiB}+ iBQM
, MBx2/ +2HH 7 i2 +[mBbBiBQMDb

JB+ QT ii2  MBM; TH i7Q Kb r2'2 BMi ' Q/m+2/ mbBM; HQr i? Qm;?
Q;vX Pm H #TBQM22 2/i?2i MbBIiBQM Q7 KB+ QT ii2 " MBM; BM
7Q Kb UL x "2i%kX2RjkH2 v 21 kWRW M/ mb2/ Bi 7Q° TTHB+ iBQMb I
bbK HHKQH2+mH2 b+ 22MBMRE LM ?2KQ2R2MIB+ MB+?2 2M;BM22
U ?2K M 2ikyHRX g2 ? p2 HbQ 2KTHQV2/i?Bb i2+?MB[m2iQ bim/v
; MBXx iBQM Q7 +2HH 7 i XYRKIZHQR RkHPEKYRWN r?B+? HHQr2/
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mb iQ [m2'vi?2b2 2p2Mib i mMT 2+2/2Mi2/i?2°Qm;?2TmiX AM ;2M:
TH i7Q Kb # BM; b2p2° H#2M2}ib Qp2 HQr2 @i? Qm;?Tmi bb vb
Q7 2tT2'BK2Mi H +QM/BiBQMb M/ BM+'2 bBM; MmK#2> Q7 "2THE
i?7Q° Qm;? b2 "+?2b Q7 bvbi2K T *~ K2i2  bT +2b M/ ?B;?2 2T Q/
h?2 BM+'2 bBM; zQ / #BHBiv Q7 ?B;? i?2 Qm;?Tmi b+ 22MBM; B
Q7 +Q'2 b+ 22MBM; 7 +BHBiB2b- M/ i2+?MQHQ:B+ H /p M+2K21
mTi F2 Q7 >hS BMbi mK2Mib BM + /2KB+ k2iRVBMM/ BHB ™~ Mb @Q M ;
7Q KBM; #BQHQ;B+ H}2H/b BMIiQH ";2@b+ H2/ i @/ Bp2M 2Mi2"°
ky RveX

AKTQ'i MiHv- BM+ 2 bBM; i?2 MmK#2" Q7 "2THB+ i2b HbQ HHQTr
QMi® /BiBQM H bi iBbiB+ Hi2biBM;-bBM+2 bi iBbiB+ HbB;MB}+
H ;2 b KTH2 bBx2b 2p2M i bK HH 2z2kyRBXx 2 BE2MZAViRbiBIX H

i2biBM; +2°i BMHv ? b Bib K2'Bib U2bT2+B HHv BM bim/B2b rBi?
KBbmM/2 biQQ/ M/ KBb TTHB2/BM #BQK2KByw8dli " 2b E 2+ ?HX'2HB

kyy-dh?B2b2 XiyRH2Bbb;2 #2 kR X6Q ™ 2t KTH2- bi iBbiB+ H i2bi
BM i?2 7Q°K Q7 i@i2bib M/ T@p Hm2b + M QMHvV “2p2 H ?Qr HBI
T "iB+mH Qmi+QK2 #v +? M+2 #mi Bb BM "2 HBiv Q7i2M mb2/ b
bi i2K2MibX JQpBM; r v 7' QK i?Bb Qp2 @ 2HB M+2 QM T@p Hm2
bi iBbiB+ H Bbbm2b BM i?2 #BQK2/B+ H +QKKmMBiv- bm+? b T¢
+?Qb2M M/ K MBTmH i2/ BM Q'/2  iQ Q#i BM 6bB;MB}+ M+26 " i?
bmBi #BHBiv iQ i?2 i2bi2/ / kyWB2 MZi;, HIXB+ H KBb 2T 2b2Mi iB
r?2°2pBbm HBx iBQM/2+BbBQMb "2i F2ZM QM i?2# bBbQ7r? iK
;" QmTb TT2 ° b H ;2 bTQbbB#H2 ~ i?2  i? M QM ?2Qr iQ KQbi +1
/| i q2Bbb;2 #2 RyREBX GB#2" iBM; b+B2MiBbib 7°QK i?Bb M " Qr
7Q+mb-rQmH/ T QKQi2; BMBM; /22T2 mM/2 bi M/BM; Q7 i?2/ i
K :MBim/2 Q7 Mv /Bz2 2M+2b M/ i?2B  TQi2MiB H #BQHQ;B+ H E

*2Mi° HBM #Qi? i?2 };?i ; BMbibi iBbiB+ HKBbmb2 M/ i?2 bi m;;
[m MiB}+ iBQM Q7 H ;2 KQmMib Q7 /i - 22 /BHv p BH #H2 b
i #HBb? bQmM/ /27 mHi M HvbBbrQ F~Qrb M/ 7 +BHBIi i2i?2B  #
+QKKmMBivX h?Bb Bb 2bT2+B HHv BKTQ i Mi 7Q  BK ;BM; # b2/
r?B+? "2 HbQ 272 °2/iQ b?B;? +QMi2Mi b+ 22MBM; U>*aV-/m:
i? i Bb ;2M2° i2/ 7°7QK miQK i2/ KB+ 'Qb+QTv TH i7Q Kb BK ;BM
20m'bX >*a Q7 Q'; MBx2/ +2HH 7 i2 +[mBbBiBQMb //BiBQM HH
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+Bb2 [m MiB}+ iBQM Q7 i?2 T ii2 Mbi? i "Bb2r?2M +2HHb Q ; MI
S ii2”™M "2+Q;MBiBQM Bb M "2 r?2°2i?2 ?mK M pBbm H +Q i2t 2
b? "T2M2/ Qp2°  2pQHmMIBQM "viBK2b+ H2b 7Q  i?Bb Tm TQb2- M
h?2°2Bb HbQ ;2 ip 'BiBQMBM i?2i2+?MB[m2b 7Q" +QMp2 iBM
iQ bi iBbiB+ H; T?b-r?B+? 2M/2 b Bi/B{+mHiiQ 2+QMbi m+i E
r?2M pB2rBM; bmKK "v THQib BM Tm#HB+ iBQM M/ bB;MB}+ Mi 2
bi M/IBM; ?2Qr /i TQBMib "2 ;2M2  i2/ 7 QK BK ;2b BM mM7 KBHE
"2 bQMb- K Mv KB+ ' Qb+QTv b+B2MiBbib bm#b+ " B#2 iQ i?2 6b22B
M/ i° /IBIBQM HHv KB+ Qb+QTv BK ;2b ? p2 #22M bb v2/ [m HBI
62T 2b2Mi iBp2 BK ;2b6 BM Tm#HB+ iBQMbX

q?BH2 #BQHQ:B+ HT ii2°M "2+Q:MBiBQM BKTH2K2Mi iBQMb + M
Tmi iBQM H+QmMi2 T ibr?2M /2i2+iBM; T ii2°Mb BM BM/BpB/m
bm+? T ii2"Mb M/ B/2MiB}+ iBQM Q7 :2M2  Hi'2M/b BM KmHiBTH
2tT2 'BK2MiVBb 7 7°QK i'BpB HX //BiBQM HHv- KmHIiBTH2 mM+
p "B iBQM BM ?mK M T2 7Q K M+2 r?2M [m HB7vBM; BK :2b- “2/n
Biv Q7 +QMbBbi2Mi "2T2 i2/ T ii2 M +H bbB}+ iBQMX 6BM HHv- T
Q7 b+B2MiBbibd iBK2 rQmH/ #2 bT2Mi QM BK :2 M Hvb2b rBi?Qn
M HvbBb TBT2HBM2bX

6Q imM i2Hv- i?2°2 2tBbib K Mv + T #H2 bQ7ir "2 bQHmMiBQMb U
+QKK2 +B HV-7Q° M HVvXxBM; 72 im'2b Q7 BKRK/QHN2HHDIX WX HB +
kyy-3J+ZmBM 2diyRABbb2HIBiXk2RAHXM/ QT2M +QKKmMBIiIB2b T Qp
P2HT QM ?2QriQ mb2i?2b2kYyR2 g2 AR HXKK2 +B HbQ7ir "2bQHm
BMbi"mK2Mi +QMi"QH + M T 'QpB/2 #2M2}ib BM i2 ' Kb Q7 i?2 BMi2
? /r "2 +QKTQM2Mib-i?2°'2 "2 MQ bm+? +QM+2 Mb r?2M Bi +QK
AM i?Bb "2 - i?2 +?QB+2 Q7 QT2M- 7°22Hv p BH #H2 iQQHb Bb
i* MbT “2M+v- 7 +BHBi i2b M HvbBb T°QiQ+QH b? "BM;- M/ bi M
}2H/b H2 /BM; iQ 2 bB2 +QKT "BbQMb #2ir2NMXm/B2b U* B+2/Q

g?BH2 T°'Q;" KKBM; H M;m ;2b bm+? b _ M/ Svi?QM T QpB/2 B/
7Q° /i M HvbBb- i?2v "2 bQK2iBK2b BMiBKB/ iBM; 7Q" #2;BMI
bB;MB}+ Mi 2tT2 B2M+2 iQ b2imT KQ 2 +QKTH2t BK ;2 M HvbBb
i?22b2 TQr2 ' 7mH 2MpB " QMK2Mib rBi? ;- T?B+ HrB/;2ib Qz2 #Qi?
BMi2°7 +2b M/ ++2bb iQ i?2 7mHH TQr2" Q7 i?2 mM/2 "HvBM; H
G2p2 ;BM; 2tBbiBM; TH i7Q Kb HBF2 CmTvi2 LQi2#QQFb HHQT
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2Bi?2° HQ+ HHvV Q QM KQ 2 TQr2 7mH b? "2/ rQ Fbi iBQMb M/ k
#2 K /2 ++2bbB#H2 Qp2  i?2 M2irQ ' FX J FBM; mb2 Q7 KQ/2 M r2#
7Q° "B+? BMi2  +iBp2/i M HvbBb 2MpB QMK2Mir?2°2 ;" T?B+
/i bmKK B2b + M #2 HBMF2/ # +FiQ i?2 Q'B:BM H BK :2b 2 bBM
i* /BIBQM HrQ F~Qrb M/ T QpB/BM;: mMT 2+2/2Mi2/ mM/2 bi M/B
“rBK :2/i M/ T?B+ H/ i 2T 2b2Mi iBQMbX

RXe h?2bBb KQiBp iBQM- ?2vTQi?2bBb M/ T

RXeXR JQiBp iBQM

AMp2biB; iBM: Q ; MBx i BENM pB# 2B RA/iBIMbB;?2ib BMiQ i?2 :Qj
BM; T'TBM+BTH2b Q7 ?Qr BM/BpB/m Hb +QHH #Q  i2 rBi?BM TQ
/Bz2 2Mi +2HH ivT2b + M 2K2 :2 M/ +Q2tBbiX *2HH +QHH #Q" |
KmHiB+2HHmMH ~iBbbm2b Bb + /BM HT Q+2bb BM /2p2HQTK2M
i?727 b+BM iBM; T°Q; 2bbBQM 7°QK mMB+2HHmMH " xv;Qi2 BMiQ
BM: Q7 i'BHHBQMb Q7 +2HHb +iBM; iQ;2i?2  BM + 27mHHv BM
+QKTH2tBiv- i?2 bT2+B}+b Q7 bm+? Q' ; MBx iBQM H #2? pBQ B
Q7i2M /B{+mHi BY IpdB@a@HpBM; i?Bb T Q#H2K rQmH/ "2M/2° M2r B
7mM/ K2Mi H #BQHQ;B+ H T°Q+2bb2b M/ BKT ' Qp2 Qm  mM/2 bi
#2 " Mi /2p2HQTK2Mi H T Q; 2bbBQMX Ai rQmH/ HbQ ?2HT /p
K Mv "2;2M2° iBp2 K2/B+ H i?2  TB2b-r?2°2 mM/2 bi M/BM; BMi?2
/IBpB/m Hb BM iBbbm2 TQTmH iBQMb Bb T > KQmMi- 2X;X BM i?2
+QMbBbiBM; Q7 KmHiBTH2 +2HH ivT2b M/iQ 7 +BHBIi i2i?2B" B\

J Mv +?2 HH2M:2b 2K BM iQ #2 bQHp2/ #27Q°2 r2 +QKTH2i2Hv m
i* iBM; T°Q+2bb2b mM/2 HVBM; bT iB H 7 i2 Q' ; MBx iBQM rBi?B
M/ ?2Qr iQ /B 2+i i?2KX M BKTQ i Mi Qmibi M/BM; [m2biBQM Bb
BM/m+iBQM Q++m'b KQM: Sa*b H +FBM: i?2 BMbi'm+iBQM H 2ti°
+ QT ii2 M2/ Sa* +mHim 2 bvbi2Kb Qz2° M QTTQ imMBiviQ // 2b
BKTQ i MiHv- r?2i?2" +mHim 2 bvbi2Kb r?2°2 +2HHb "2 :°QrM /?
U /?2°2Mi bvbi2KbV "2 i'mHv mM #H2 iQ mM/2 ;Q i?2 TQH Bx2/ I
bi'2 F M/ 2TB#H bi K "F2'b T 2b2Mir?2M +2HHb "2 ;°QrM b ;: 2;
MQi K2M/ #H2 iQ +2HH ii +?K2Mib UMQM@ /2?2 2Mi bvbi2KbVX _
i2°MBM: bim/B2b bQ 7 ~ BM/B+ i2i? i /?2°2Mi bvbi2Kb "2 QMHV -
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7 i2 BM/m+iBQM- 2p2M r?22M T ii2 M2/ BM bvKK2i B+ b? T2b- r?:
i72 TQbi2 BQ  2M/ Q7 i?2 2K#'vQ 7 +2b Qmir /b M/ i?2 Mi2'BQ"
WBB:RXNMX h?2b2 “2bmHib bm::2bi i? i /22 2Mi bvbi2Kb KB:?i H

T 2b2Mi BM MQM@ /?2 2Mi ;; 2; i2bi? iBb M2+2bb 'v 7Q  bvVvKK
iBQMX SQbbB#Hv- Q°; MBb iBQM BM i?°22 /IBK2MbBQMb +QmH/ ;|
bB;M HBM; MB+?2b /m2 iQ i?2 KQ 2 +QKTH2t *° M;2K2Mi Q7 +2H

TQbbB#H2 BM irQ /IBK2MbBQMb- M/ HbQ BM+ 2 b2 KQ T?QHQ;B
b+2HHb Q ; MBx2 HQM; M //BiBQM H tBb-r?B+? +QmH/ BMBIiB
MBx iBQM-i? ii?2M 2tT M/b bi?2 ;; 2; i2+ M ; Qr mM 2bi B+i2/
>Qr2p2 - Bi Bb HbQ TQbbB#H2 i? i i?2 222T2MH2+QH D F QB QIMB 2|
TQH 'Bx2/ +2HH 7 i2 Q ; MBx iBQM- #mi i? ii?2 TT QT B i2 bB;N\
V2i #22M 7QmM/X *QM+2Bp #H2 2tTH M iBQMb 7Q i?Bb BM+HmM
+QmH/ #2 KQ 2 b2MbBiBp2 iQ i?2 +QM+2Mi° iBQMb Q7 BM/m+BM;
++2bbB#BHBiviQ i?72 ~ i +QHQMv bm 7 +2X AM //BiBQM- + "27r
bBx2r b BMi2;" H7Q TQH Bx2/7 i2BM/m+iBQM BM MQM@ /?2" .
#mi ? b MQi v2i #22M BMp2biB; i2/ BM [/?2 2Mi Sa*bX

A p B
P A P P A P A
P

6B;m 2 RXd, avkKK2i B+ M/ bvKK2i B+ 7 i2 QaTMBxHBWOQMWKK2 i B@

+ H7 i2/Bbi B#miBQM +m "2MiHv Q#b2 p2/BM /?2 2Mibvbi2KbX bvKK:
U B;?Wo 'vBM; /2;°22b Q7 bT iB HHv TQH 'Bx iBQM 7 i2 /Bbi B#miBQM
++2bbB#H2 rBi? i?2 "B;?2i BMTmi T ~ K2i2"  +QK#BM iBQMX 4 Mi2 ' BQ"

RXeXk >vTQi?2bBb

g2 ?2vTQi?2bBx2 i? i i?2 + T #BHBiv iQ Q' ; MBx2 +2HH 7 i2b BM
K MM2 Bb MBM?2 2Mi T°QT2'ivQ7 /?2 2Mi bi2K +2HH TQTmH i
72 im2 Q7 MQM@ /?2 2Mi +2HH bvbi2KbX h?2 BM #BHBiv iQ Q#l
/22 2Mibvbi2Kbi?mb 7 “Bbbm;;2biBp2Hv #2+ mb2i?2bmTTQ iB

j]



?2 p2 MQi #22M B/2MiB}2/X aT2+B}+ HHv- r2 #2HB2p2 i? i i?Bb 72

rBi? + "27mH K MBTmH iBQM Q7 bvbi2K bBx2 U#Qi? BM i2 Kb Q7

MmK#2 VX A/2MiB7vBM; bmBi #H2 bvbi2K bBx2 BMTmi +QM/BiB(
Q; MBx iBQM Q7 i?2 Mi2'BQ" M/ TQbi2 BQ TQH2b rBi?BM i?2 K
Q7i?2Q ; MBx iBQM QBNWPRBEOEBRXI b2Mi~ HiQ i?Bb ?2vTQi?2bBh
i? ii?72/2p2HQTK2Mi Q7 >hS bb vb M/ M HviB+ H7 K2rQ Fb Bb |
iQ 222+iBp2HV [M2 v i?2 +QK#BM iQ'B HT * K2i2  bT +2b7Q  i?2
'Bp2 'Bb2iQ TQH "Bx2/7 i2BM/m+iBQMBM /22 2Mibvbi2Kb- M/ |
rQ"F BMpQHp2/BM bb vBM; M/ M HvbBM; BMTmiT > K2i2 b BM H
2 bbQ 7 T 2p2Mi2/ bvbi2K iB+ 2tTHQ  iBQM Q7 i?2b2 T * K2i2 b

RXeXj TT'Q +2?

AM //BiBQM iQ Mbr2'BM;: 7mM/ K2Mi H #BQHQ:B+ H [m2biBQM
TH i7Q K iQ bim/v TQH "Bx2/ Q ; MBx iBQM Q7 +2HH 7 i2b rQmH
/p Mi :2b Qp2  +m "2Mi MQM@ /2?2 2Mi bb vb- BM+HmM/BM;

C >B;?2 2tT2 BK2Mi Hi? " Qm;?Tmi mbBM; KmHIiBTH2 KB+ QT |
r2HH TH i2bX

C 6 bi2° +QHH2+iBQM Q7 2tT2'BK2Mi H /i r?BH2 T 2b2 pBM;
i?2°Qm;? H 2 /v 2bi #HBb?2/ miQK i2/ ?B;? i?2 Qm;?2Tmi KB+ (

CJQ'2° TB/ M/ 'Q#mbi[m MiB}+ iBQM /m2 iQ i?2 "2H iBp22 b2
M2  b2+iBQMb Q7 +2HHbX

C G2bb2  p "B iBQM #2ir22M +QHQMvV bBx2b /m2 iQ iB;?i +QMi’
K2i2 bX

C aBKTH2 BMi2 "Q; iBQM M/ KQ/2HHBM; Q7 bB;M HHBM; KQH
H2bb +QKTH2t +QHQMV KQ ' T?QHQ;vX

g2 1?72 °27Q°2bQm;?iiQ 2bi #HBb? M /?2°2Mi>hS TH i7Q K i? i+
pP2HQTK2Mi HHv "2H2p Mi bvKK2i'v # 2 FBM; 2p2Mib rBi? i?2 ;Q
BMiQi?2mM/2 HVBM; T Q+2bb2b #vr?B+? +2HH 7 i2b "2 Q ; MBx
hQr /b i?Bb BK-r2 mb2/ T 2pBQmbHvV /2p2HQT2/ lo@HBi?Q; T
bb vi? i ;Bp2b T°'2+Bb2 M/ ~2tB#H2 +QMi QH Qp2 +QHQMvV ;2C
TH i7Q K-r2 /2p2HQT2/ M HviB+ i2+?MB[m2b 7Q" °~ TB/ M/ "Q#n
+[mB 2/ 7 QK miQK i2/ ?B;?2@i? Qm;?Tmi KB+ Qb+QTvX g2 /2beE
iQQHb bT2+B}+ HHvVv 7Q i?2 M HvbBb Q7 bT iB HQ ; MBx iBQM
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p2HQT2/ ;" T?B+ HBMi2'7 +2biQ 7 +BHBi i2# Q / mTi F2BM M :
bi iBbiB+ H M HvbBb K2i?Q/b BM i?Bb = TB/Hv /[2p2HQTBM,; }2H/)
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*? Ti2 K

*OMi2ti@2tTHQ 2, M HvbBb C
bT iB HHv Q ; MBx2/ T Qi2BM
2tT 2bbBQM BM ?B;?2@i? Qm;?°
b+ 22MDb

h?Bb +? Ti2 r b Q'B:BM HHv Tm#HBDb?2/ BM T22  “2pBRA2MDQmM M H U
2 b #22M KQ/B}2/iQ }ii?27Q K i Q7 i?Bb i?2bBbX

mi?Q  +QMi'B#miBQMb

*Q@ mi?Q b BM+HmM/2 1K Mm2H CXSX L x "2i?-JmFmH h2r "v- M/ S2i2
[2p2HQT2/i?2bQ7ir "2- M Hvx2/i?2/ i - M/ T2 7Q K2/i?21lo0@HBi?Q;"
7Q KSa*bX 1XCXSXLX /2bB;M2/ M/ T2 7Q K2/ i?2 KB+ Q+QMi +i T BMi
[2bB;M2/ M/ T2 7Q K2/ i?2 lo@HBi?Q; T?v 2tT2 BK2Mib 7Q" ?Sa*bX
SXgXwX /2bB;M2/i?2 T°QD2+i M/ r ' Qi2i?2 K Mmb+"BTiX

+FMQrH2/;2K2Mib

CXP Bb; i27mH iQ :"H°biB7i2Hb2M M/ Lal _*Jj7Q bmTTQ iBM; ?2Bb rQ
''mr2Mb 7Q° + BiB+ H 2 /BM; M/ 2/BiBM; Q7 i?2 K Mmb+ BTiX h?Bb rQ
*M /B M AMbiBimi2b 7Q° >2 Hi? _2b2 “+2 ;> MiiQ SXgXw- M/ #v J2/B+
* M/ 6B bi _2b2 "+? 1t+2HH2M+2 S Q; K ii?2 IMBp2 bBiv Q7 hQ QMiC

je



KXR #bi +i

"QrBM; #Q/v Q7 2pB/2M+2 ?B;?HB;?ib i?2 BKTQ'i M+2 Q7 i?2 +
K2Mi b "2;mH iQ Q7 T?2MQivTB+ M/ 7mM+iBQM H +2HHmMH ~ "2
g2 ? p2 T'2pBQmbHV /2p2HQT2/ +2HH T ii2°"MBM; i2+?MB[m2b iQ
i12ti T ° K2i2 ' b- M/ ?22°2r2 /2KQMbi i2 +QMi2ti@2tTHQ 2 U*1V-
BKT Qp2 BMp2biB; iBQM +2HH 7 i2 +[mBbBiBQMb i?"Qm;? +QKK
/I2KQMbi® i2i?2 + T #BHBiB2b Q7 *1 BM i?2 M HvbBb Q7 ?mK M
bi2K +2HHb U?Sa*b- KSa*bV T ii2 M2/ BM +QHQMB2b Q7 /2}M2/ ;-
TH i2bX

*1 2KTHQVb /2MDbBiv@# b2/ +Hmbi2 " BM: H;Q Bi?K iQ B/2MiB7v -
MiQK iB+ +QHQMvV +H bbB}+ iBQM K2i?Q/QHQ;v-r2 2 +?2 ++m  +
mH+QHQMvV +QmMib BM 7 +iBQM Q7 i?2 iBK2- #Qi? BM KB+ QT
F2HHbX *H bbB7vBM: +2HHb ++Q ' /BM;iQi?2B" 2H iBp2 TQbBIiBC
iBbiB+ H M HvbBb Q7 bT iB HQ ; MBx iBQM BM T Qi2BM 2tT 2bl
TTHB2/iQ +QHQMB2b Q7 ?Sa*b-Qm> M HvbBb 2p2 Hb /B H ;
Q7 i?2i Mb+ BTiBQM 7 +iQ b aPsk M/ P*h9X g2 2ti2M/ i?2b2 M
Q7 /Bz2 2Mi bBx2b M/ b? T2b M/ /2KQMbi  i2 ?2Qri?2 K2i'B+b /2"
mb2/iQ bb2bbi?2 T ii2°MBM; }/2HBiv Q7 KB+ QT ii2 M2/ TH i2bX

g2 ? p2 BM+Q ' TQ  i2/ MmK#2 Q7 72 im 2biQ 2M? M+2 i?2 mb #
*1X hQ TT2 HiQ #°Q / b+B2MiB}+ +QKKmMMBiv- HH Q7 i?2 bQ7
Bb ++2bbB#H2 7°QK ;> T?B+ H mb2 BMi27 +2- M/ +QMp2MB?2
+QKKQM /i QT2 iBQMb "2BM+HmM/2/X *1 Bb +QKT iB#H2 rBi? 2t
T°Q;" Kbbm+? b*2HHS Q}H2 M/ 2ti2M/bi?2 M HviB+ H+ T #BH
#Vi?2b2 iQQHDX h F2MiQ:2i?2 -*17 +BHBi i2b BMp2biB; iBQM Q
+2HH TQTmH iBQMb 7Q  7mM/ K2Mi H "2b2 “+? M/ /' m;/2p2HQTK

kXk AMi"Q/m+iBQM

1K2 ;BM:; TB2+2b Q7 2pB/2M+2 bi'2bb i?2 BKTQ i M+2 Q7 +2HHG
b "2:;mH iQ Q7 +2HHmMH ~ T?2MQivT2 M/ ;2M2 2tT 2bbBQM ?2
TQTmH iBQMbX JB+ Q2MpB QMK2Mi H T > K2i2 b bm+? b K2+?
+QMi +i M/2M/Q;2MQmb bB;M HBM;- HHp v #2ir22M +2HHb i/B

id



UJ+"2 i? 2ik\HXS22° MBRYyYHX h?2 bT iB H?2i2 Q;2M2Biv Q7 i?2b?2
H2 /biQp "B #BHBivBM 2{+B2M+v Q7 2M/Q+VviQbBb M/i?2 pmHM
UaMBD/2k2)WMHEBM~m2M+2b 2TBi?2HB H iBkhymg-;B&i 2 UEIBRR 2i H X
2tT 2bbBQM Q7 M:;BQ:2MB+ 7 +iQ b B M NI/ BNHHD2WENR K i?2i F
/IBz2 2MiB iBQM TQi2MiB HQ7 KQmb2 M/ ?mK M THmM BTQi2Mi bi
U. p2v M/ w MKbBifeS22 MB Ryy¥MX JB+ Q2MpB " QMK2Mi H ?22i2°Q;:
Bb HbQ TQi2MiB H+QM7QmM/BM; 7 +iQ #2?BM/ +QMi" /B+iQ "
Q7/Bz2 2Mi +2HH ivT2b iQ F2v bB;M HBM; T ikyR#yGQBWBIAVv U FQTI
HXyy-NaMBD/2 KRiRKHMM/ +QmH/ HBKBi i?2 BMi2 T 2i iBQM M/ 2T
Q7 2tT2 ' BK2MibX

+QKT * iBp2 M HvbBb U> B#R@E7BNDRI :B%+ H2T? 'K +Q:2MQH
bim/B2b-i?2 * M+2" :2MQK2 S QD2¥RW :MM2M 22 HXHH HBM2 1M
+Vv+HQT2/B U" "2kBMAZR2p2XH2/ bm T BbBM:HV TQQ  +Q "2H il
+2HH HBM2 /"m: "2bTQMb2 T?2MQivT2b #2ir22M H #Q  iQ B2b- r
7mH 2ti° +iBQM Q7 /" m;@:2M2 "2H iBQMb?BTbX *Q "2H iBQM 2K
K i+?2/ T°'QiQ+QHb M/ +2HH HBM2b rBi? ?B;?Hv +Q "2H i2/ ;2M2
i27Qm:? i?2 2t +i bQm +2 Q7 p "B iBQM BM i?Bb bim/v Bb mMFM Q1
Q7 bBM;H2 +2HH / i 7°QK 98 ?B;?2@i? Qm;?Tmi U>hSV b+ 22Mb "
+QMi2ti Bb BM/22/ m#B[mBiQmb bQm +2 Q7 p "B iBQM #2ir22M
7Q0° TQTmH iBQM +QMi2ti + M BKT Qp2 2tT2 BK2Mi H 2T Q/m+B
M/ H #Q° iQ B2b UaMBIKK2 HRI?®IN;:? Bi Bb +FMQrH2/:2/i? i mM/2
BM: TQTmH iBQM ?22i2°Q;2M2Biv Bb + BiB+ H BM #BQK2/B+ H 2
KyRYS2HF Kk MRvk- i?2 b+B2MiB}+ +QKKmMBiv ? b #22M bHQr iQ /Q
iQ "2/m+2 22i2°Q:2M2Biv- bm+? b +QMi'QHHBM; KB+ Q2MpB QM

h?2 BM+2 bBM; zQ'/ #BHBiv Q7 ?B;? +QMi2Mi b+ 22MBM; BMbi
b+ 22MBM; 7 +BHBiB2b M/ i2+?MQHQ;B+ H /p M+2K2Mib bm+? |
r2HH TH i2b U xB@mM2 2V HIX2 BMp2biB: iBQM Q7 TQTmH iBQM -
[2Mi p "B #H2b rBi? mMT 2+2/2Mi2/ i?2"Qm;?Tmi MdypX +Biv UsB
"vTii2”MBM; 2ti° +2HHmH ~ K i'BtU1*JV T°'Qi2BMb QM iBbbm2
+ M #2 "2bi ' B+i2/iQ /?2°2iQ M T vQ7bTQibQ7 T 2/2}M2/ b? T
2i HXy-d6QH+? XiywwX M /p Mi ;2 Q7 bm+? T ii2 MBM; Bb 2M? M+
Qp2 KB+ Q2MpB QMK2Mi Hp B iBQM rBi?BM 2 +? r2HH M/ BKT
UL x “2i? 2ik\HXkyREX :"QrBM; +2HHb BM +QHQMB2b Q7 /2}M2/ b

j3



7 +BHBi i2b M Hvb2b Q7 BMi2-@ M/ BMi® @+QHQMv p "B iBQM
2t KTH2- r2 Q#b2 ' p2 i? i ?Sa*b ;"QrBM; BM bm+? T ii2 " M2/ +QHC
BM; H2p2Hb Q7 THmMm BTQi2M+v K "F2 ' b- BM+HmMm/BM; aPsk M/ P*h
bBx2 UL x "2i?kZiRji522" MB 2iyyWwiX 1HmMm+B/ iBM; i?2 BKT +i Q7 i
TQTmH iBQM +QMi2ti /2T2M/2Mi p "B #H2b QM +2HHmMH ~ T?2MQ
Qm' mM/2 bi M/IBM; Q7 7mM/ K2Mi H +2HH #BQHQ:v- #mi rBHH

+mHim 2 +QM/BiBQMb M/ +2HH bb vb- T°QpB/2 TQbbB#H2 2tTH
BM;Hv +QM~B+iBM; "2b2 "+? M/ BM7Q K BM bBHB+Q KQ/2HbX h
M2ti@;2M2 i BQM /" m; /2p2HQTK2Mi bi"  i2;B2b M/ bvbi2Kb #BQH

g2 ? p2 T 2pBQmbHV /2p2HQT2/ M >hS TH i7Q K7Q KB+ QT ii2’l
bTQib Q7 /2}M2/b? T2bBMKmHIB@r2HHRAH2r2v 2L ki R2X? 2i HX
hQ m;K2Mi i?Bb TH i7Q K- r2 ?22°2 T 2b2Mi +QKTmi iBQM H iQ(
U*1V-r?B+? 7 +BHBIi i2b +QHQMvV H2p2H M Hvb2b M/ +2HH T ii2
*1 bQ7ir "2 Bb K2 MiiQ 2ti2M/ i?2 7TmM+iBQM HBiv Q7 +m "2MiHv
HmiBQMb- #Qi? QT2M bQm +2 M/ +QKK2+B H- 7Q° M HvxBM;
U* "T2Mi2  2dyXCQM2b 2kiyyBXIBbb2HrBixkiRAMXq?BH2 bQK?2
BKTH2K2Mi iBQMb H2 /v 2tBbi i? i + M #2 mb2/ iQ B/2MiB7v
bHB/2b U" mMXZYRKMHXQ bim/v /Bz2 2MiB H ;2M2 2tT ' 2bbBQM Q7 +:.
bT iB HHQ+ iBQMb rBi?BM i?2 b K2 kOQRN®RmUbQKrM2iBHKK iQ
BKT ' Qp2i?2>hSrQ F~Qr7Q° M HvbBM; +2HHb BM KB+ QT ii2 M
7 +BHBi iBM; 2p Hm iBQM Q7 T ii2"MBM; }/2HBiv-2M #HBM; B/2M
r2HH- M/ BKT ' QpBM; bT iB H M Hvb2b Q7 ?22i2°'Q;2M2Qmb T C
+QHQMB2bX b >hS i2+?MQHQ:B2b #2+QK2 KQ 2 rB/2bT 2 /- Bi
i MiiQ T'QpB/2 mb2  7°'B2M/Hv /i M HvbBb bQ7ir “2i “;2i2/iQr °
WB;XXRVX >272-r2 /2KQMbi® i2i?2 miBHBiv Q7 *1 #v BMp2biB; iB
BMi° @+QHQMv HQ+ iBQM QM ?Sa* THmM BTQi2M+v K "F2' 2tT 2b

kXkXR .2bB;M M/ AKTH2K2Mi iBQM

.2bB;M2/iQ +QKTH2K2Mi 2tBbiBM; BK ;BM: bQ7ir “2- *1 }ib BMiQ i
7OHHQIBM:; i?2 2ti° +iBQM Q7 +2HHmMH 72 6B R¥V )OKAB+ Qb+Q
BMTmiiQ *1 Bb *ao@}H2- r?B+? +QMi BMb bBM:H2 +2HH tv@ +Q(
Qi?2° K2 bm 2K2Mi Q7 BMi2 2bi- bm+? b T°Qi2BM ~mQ 2b+2Mi E
bBM;H2 +2HH +QQ /BM i2b + M #2 +Hmbi2 2/ BMiQ +QHQMB2b rB
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A

Community dependent Micropatterning Context aware
cell fate acquisitions in vitro assays analysis platforms

B

Immuno- N Image | Conltext'-:exflorer | Downstream
cytochemistry analyses colonyTeotires analyses
extraction
Context-explorer workflow
1. Load single cell 2. Identify colonies 3. Extract colony and 4. Visualize spatial
text data from by density based cell features. Area, trends and output
image analyses clustering of cell perimeter, distance colony summary
spatial coordinates from edge, local information.
density, etc.

6B;m 2 kXR, " +F;"QmM/ b+?2K iB+ M/ *1 rQ F~QraQp2PR2mR HWHDb

BM BbQH iBQM /Bb 2; /b i?2 2z2+ib Q7 +QKKmMBiv BMi2® +iBQMb- r?
+2HH 7 i2 /2+BbBQMb UH27iVX SQr2°7mH KB+ QT ii2"MBM; BM pBi"Q b
+2HHmMH " KB+ Q2MpB " QMK2Mi M/7 +BHBi i2i?2bim/vQ7 +QMi2ti/2T2
UKB//H2VX Pm~ M HvbBb bQ7ir "'22M? M+2bi?2b2 bb vb#v HHQrBM; .
#2? pBQ rBi?BM Bib TQTmH iBQM +QMi2ti BMbi2 / Q7 b BNM/2T2M/2Mi B
*1}ibBMiQ 2tBbiBM; BK ;2 M HvbBb TBT2HBM2b 7i2° BMBiB HK2 bm~™2
7°QK i?2 BK*\V2mp2 ' pB2r Q7 i?2 *1 rQ F~Qr-2 +? bi2T Bb /2b+ " B#2/ BM /:
K2i?Q/b b2+iBQMX
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i?72 K2 bm 2K2Mib Q7 BMi2 2bi 6BUXCRYR B'm HHBx22 / ;BBM ; 2tBbiBM;

BK ;2 2ti° +iBQM bQ7ir "2 M/ T°Q+2bbBM; i?2 "2bmHiIiBM; i2ti }H2

"2[mB 2K2Mib M/ "mMb bKQQi?HVQMKQ/2 MH TiQT +QKTmi2 bX

Svi?QM- M/ miBHBx2b i?2 b+B2MiB}+ QT2M bQm &ZARQ bvbi2K a

aT2+B}+ HHv- LmKSv Up M K&/ RRHM /2% MXb UJ+EKBMM22

mb2/7Q° "7 vK MBTmH iBQMb- r?BHR2yW i MA @2 HBG M>UmgMb £ Q K

2i HOYREe;2M2" i2i?2 ;"  T?B+ HpBbm HBx iBQMbX hQ K F2 *1 2 |
# Q / b+B2MiB}+ +QKKmMBiv Q7 p BQmb i2+?MB+ H # +F; Qm
p BH #H2 pB ;7 T?B+ Hmb2 BMi2°'7 +2 /2bB; M2/ BM ZiX

hQBMi2 "Q; i2Q ; MBx2/ +2HH #2? pBQ rBi?BM +QHQMB2b-i?2 -
Kmbi }'bi #2 BMi"Q/m+2/ #v +H bbB7vBM; +HQb2Hv TQbBiBQM2/
b K2 +QHQMvX J Mm HHvVv H #2HBM; BM/BpB/m H +2HHb Bb BM72
i2M BM+Hm/2 KBHHBQMb Q7 +2HHbX h?2°'2 "2 K Mv 2tBbiBM; H
B/2MiB7VvBM; /2Mb2 +Hmbi2'b Q7 / i TQBMIBAUMMBISENK @/ qmMb
THQvb i?2 .2MbBiv@" b2/ aT iB H*Hmbi2'BM; Q7 TTHB+ iBQMb
H;Q Bi?K UlbiZRNMeHIX BKTH2K2Mi2/ BM i?2 b+BFBIi@H2 M Svi
US2/°2;Qb Z2yRMRXiQ B/2MiB7v b2ib Q7 TQBMib i ?B;? irQ /BK2MEL
*Hmbi2 "' BM; +2HHb BMiQ +QHQMB2b # b2/ QM HQ+ H +2HH /2MbB
KmMBiB2b "2 /2}M2/ #BQHQ;B+ HHv bBM+2 +2HHMH = +QKKmMmMI
/IBbi M+2 #2ir22M +2HHbX h?2 ."a* L H;Q Bi?KBb + T #H2 Q7 B/zZ
Mv ;2QK2i' B+ Hb? T2 M/ T2 7Q Kbr2HH QM Mv +2HH +QMbi2HF
#2ir22M M2B;?#Q BM; +2HHb rBi?BM +QHQMvV Bb b?Q i2 i? Mi?
#Q 'BM; +QHQMB2bX ."a* Lb+ M HbQ? bi?2 /p Mi ;2i? iBi? b |
+2HHb 7 " rv7 QK Mv +QHQMv- M/ + M +H bbB7vbm+? +2HHb [
iQ 7Q°+2 HH +2HHDbL IQ #2HQM; iIQ +QHQMV b K Mv Qi?2° +Hmb
Ma* LT2 7Q Kb mMbmT2 pBb2/ +Hmbi2 ' BM; M/ /Q2b MQi "2[mB "
i?22 MMK#2 Q7 +QHQMB2b rBi?BM 2 +? r2HH- QMHV bT2+B}+ iBQN
" /Bmb U1TbV M/ i?2 KBMBKMK MmK#2> Q7 TQBMib UJBMSibV rBi
iQ bi i T°QT ; iBM; +Hmbi2 X 6Q 2 +? TQBMi 7QmM/ rBi?BM i?:
Q7 i?2 bi 'iBM; TQBMi- b2 "+?7Q" //BiBQM HTQBMib rBHH #2 T
Q7 TQBMib7QmM/ rBi?BM TQBMitb 1Tbh M2B;?#Q ?2QQ/Bb ;"2 i2°
TQBMi Bb +QMbB/2 2/ +Q 2 TQBMi Q7 i?2 +Hmbi2 X SQBMib i? i
#mii? i "2 /2MbBiv "2 +? #H2 7°QK +Q'2 TQBMi- 2 +QMbB/2 2
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2 +H bbB}2/ bT iQ7i?2 +QHQMvVX SQBMibi? i7 BHiQ K22i 2Bi
"2 H #2HH2/ b MQBb2 M/ MQiT i Q7 Mv +QHQMvX

q?BH2i?2°2 "2BKTH2K2Mi iBQMb Q7 ."a* Li? i miQK i2 T ~ K2i2
i?202 BM+ 2 b2 iBK2 +QKTH2tBIWE MKB bV 2 C % MRBQ M

M Hi2 M iBp2iQ miQK iB+ T > K2i2 2biBK iBQM-*1 HHQrb 7Q"
T K2i2°biQ #2 /Dmbi2/ pB i?2; T?B+ Hmb2 BMi2 7 +2 r?BH2
+QHQMvV B/2MiB}+ iBQM ++m’ +vX h?2 BKK2/B i2 pBbm H 722/#
++m> i2 +QHQMvV +H bbB}+ iBQM M/ /2+ 2 b2b i?2 iBK2 Bii F2b
JBMSibX ."a* L +Hmbi2 ' BM; Bb /2i2 " KBMBbiB+ 7Q  i?2 +Q 2 +2H
QMHV #Q /2  TQBMib r?B+? "2 /2MDbBiv 2 +? #H2 7°QK KQ 2 i? M
#2 bbB:M2/iQ /Bz2 2Mi +Hmbi2 b #2ir22M "mMbX *QHQMB2b B
C2HV 'Qr +HQb2 2MQm;? 7Q  #Q /2  +2HHb iQ #2 /2MbBiv "2 +?
+QHQMV-bQ 7Q i?Bb TTHB+ iBQM +2HHb "2 " QmiBM2Hv +Hmbi2"
BM+'2 b2 +QHQMvV B/2MiB}+ iBQM ++m > +v-*1BM+Hm/2b }Hi2 b :
"QmM/M2bb-r?B+? "2}M2i?2 +QHQMv B/2MiB}+ iBQM T Q+2/m" 2

iQ/2 HrBi? BK ;BM; 'i27 +ib M/ Qp2 ;"QrM +QHQMB2bX h?2b2 }H
bHB/2 b BM i?2 :IA M/ i?2 "2bmHiBM; +QHQMv B/2MiB}+ iBQM Bl
7Q  i?2 b2H2+i2/ r2HHX

1 +? +Hmbi2 Q7 TQBMib "2im M2/ #v ."a* L +Q "2bTQM/b iQ +2H
BM +QHQMvVX hQ /2}M2 +QHQMv ii B#mi2b-*1 miBHBx2b i?2 ;2C
a? T2Hv U:BHHB2lby MIXQRMN2b HHV- i?2 TQHV;QM H#QmM/ v "2
+ M#2 /2}M2/ b2Bi?2 i?2+QMp2tQ +QM+ p2?mHH Q7 Bib +2HHE
H;Q Bi?K b BiBbH2bb 2tT2MbBp2 iQ +QKTmi2i? Mi?2 +QM+ p2
rBi? +QKKQMHV mb2/ KB+ QT ii2 M2/ bTQi b? T2bX "v }M/BM; i?
"2 - //IBiBQM H ;2QK2i B+ ii B#mi2b bm+? b +QHQMv /B K2i2" .
M/ +2HH /2MbBiv + M #2 + H+mH i2/ 7Q 2 +? +QHQMvVX [//BiBQ
bbB;M2/ * "i2bB M +QQ /BM i2b "2H iBp2 iQ i?72 +QHQMvOb +2Mi
Q7 i?2 +QHQMvEb #QmM/ v "2 X h?2b2 "2H iBp2 +2HH +QQ /BM
+2HHDb i bBKBH " TQbBiBQMb 7 QK KmHIBTH2 +QHQMB2b BMiQ +
;" QmTBM; +2HHb Bb BMBIiB i2/ #v /2 " BpBM; M ;; °2; i2/ p Hm2 Q7
i?7 1 "2rBi?BMi?2 b K2 HQ+ iBQM #BMX h?2b2 +QHQMvVv p Hm2b

KmHIBTH2 +QHQMB2b M/ i?2 2 "Q 2biBK iBQM 2TQ i2/ /2b+ B#
+QHQMB2b " i?2 i? M #2ir22M +2HHb rBi?BM QM2 +QHQMVX h?:
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*1 7m’i?2° 7 +BHBi i2b i?72 M Hvb2b Q7 bT iB Hi 2M/b rBi?BM +(
#2 ;,QmT2/ ++Q /BM;iQ 2?2t ;QM H ; B/-r?B+? ;;°2; i2b +2HHDb
i?72 b K2 #BM rBi?BM i?2 ;"B/X

kXj _2bmHib

kXjXR *QHQMvV +H bbB}+ iBQM

hQ /2KQMbi™ i2 i?2 +QHQMv +H bbB}+ iBQM T ' Q+2bb-r2 T ii2 Mz
+mH ~ 1*J bTQib 8yy 'K BM /B K2i2"  BM Ne@r2HH TH i2 mbBM;
lo@HBI?Q;" T?v K2i?Q/ UhRyRX 2hQH2XM #H2 2ti° +iBQM Q7 +2HHr
Q /BM i2b rBi?BM i?2 r2HH- +2HH Mm+H2B r2°2 H #2HH2/ rBi? .
T BK 'vBK ;2 M HvbBb T Q; K-bm+? b*2HHS Q}H2 X 7i2 BK
Q7 bBM;H2 +2HH 72 im 2b-i?2 "2bmHiIBM; *ao@}H2r bT Q+2bb2/
+QHQMB2bX *2HHDb "Q#mbiHv /?2°2/iQ i?2 T ii2°"M2/ "2;BQMb-

BM THmMm BTQi2Mi +QM/BiBQMb UGA6 M/ a2 mK- b22 amTTH2K2M
+mHIim 2 +QM/BiBQMbVX h?2b2 KB+ QT ii2"M2/- r2HH@b2T " i2/
BHv B/2MiB}2/ #v *1 b b2T * i2 +QHQMB2bX >Qr2p2 - +2HHb Q++
+QM~m2Mi +QHQMB2b- 2z2+iBp2Hv K2 ;BM; irQ Q° KQ'2 +QHQME
rQmH/ biBHH #2 +H bbB}2/ b p HB/ +Hmbi2 b #v ."a* L- bBM+2 H
2 +? #H2 7°QK 2 +? Qi?2° X MQi?2 BKTQ'i Mi+ p2 iBbi? ii?21
KvMQi HHQr i?22MiB 2 r2HH iQ #2 + Tim 2/- "2bmHiIiBM; BM T i
i72 +QHQMB2bX AM+HmM/BM; 2Bi?2° Q7 i?2b2 K2 :2/ Q T “iB H +(
M Hvb2b +QmH/ +QM7QmM/ i?2 BMi2 T 2i iBQM Q7 i?2 mM/2 HVB

q?2M HBKBi2/ iQ QMHv i?2 /27 mHi ."a* L T > K2i2 b JBMSib M/
M/ K2 :2/ +QHQMB2b 2 /B{+mHi iQ /Bb+ BKBM i2 7°QK +QHQME
bBx2X g2 7QmM/ i? i M 2{+B2Mir v iQ 2HBKBM i2 i?2b2 mM/2bB
TTHv b2i Q7 }HiI2'BM; + Bi2 B iQ i?2 +QHQMB2b /2i2+i2/ #v ."
+QHQMV "QmM/M2bb M/ bBx2 r2°2 i?2 KQbi 2z2+iBp2 + Bi2 B il
T 'iBH+QHQMB2b 7°QK i?2 6By*XKKYXiAP2 Pz2+i Q7 TTHvVBM; bB
M/ "QmM/M2bb }Hi2 b r b bi'BFBM; r?2M +QKT 'BM; i?2 MmK#2"
#27Q°2 M/ 7i2° }Hi2'BM:;X S'BQ  iQ }Hi2'BM:- b2p2  H +Hmbi2
/2i2+i2/- BM+HmM/BM: #B:;2 K2 :2/ +QHQMB2b M/ bK HH2 T "iB |
BK ;BM; HBKBiBiBX@MXth?2b2 +QHQMB2b r2°2 QKBii2/ 7 QK i?2 }M
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bi?2vrQmH/ bF2ri?2 + H+mH iBQMb Q7 #Qi? i?72 K2 M MmK#2  Q
bT iB Hi 2M/b rBi?BM i?2 +QHQMB2bX 7i2 2t+Hm/BM; +QHQME
b? T2-r2 Q#b2 p2/ QMHvV QM2 +Hmbi2 Q7 +QHQMvV bBx2b M/ i?2
+QHQMB2b r b MQi #Hv +QMbBbiIi2Mi #2ir22M r2HHb- BM/B+ iBM;
+2H6EBD; MXKVX h?2 "2bmHiIi Q7 i?2 }Hi2 BM; BM *1r b HKQbi B/2MiE
B/2MiB7vBM; K2 ;2/ M/ T 'iB H+QHQMB2b U9ye Q7 9Rk +QHQMB
6B;XXj@"V X

MQi?2 mb27mH K2i B+ 7Q" bb2bbBM; T ii2 MBM; }/2HBiv Bb i?Z
r2ZHH- r?B+? Bb HbQ +QKTmi2/ #v *1X *QKT "BM; i?2 MmK#2" Q7
i2°2/ +QHQMB2b B/2MiB}2b r2HHb +QMi BMBM; K Mv 7Tmb2/ M/ T
[2i2+i2/ #v ."a* L-#mii?2M 2t+Hm/2/ #vi?2 }Hi2 ' bX h?2 }Hi2 2/ +Q
B/2MiB+ HiQ i?2 +QmMib Q#i BM2/ 7 QK pBbm HHv BMbT2+iBM;
WB; XXkV- M/ r2°2 +QKTmi2/ BM 7 +iBQM Q7 i?2 iBK2 Q7 K Mm
+ M HbQ ++m’ i2Hv B/2MiB7v +Hmbi2'b Q7 +2HHb ;" QrBM; BM KB
/IBz2 2Mi bBx2brBi?BMi?2b K2r2HH-+2HHDb T ii2 M2/ BM MQM@ -
+QHQMB2b BM mMTGEIB2ZKMBY X hHPRBb-RtB#BHBiv Q7 i?2 T ~ K2i2° M/
IDmbiK2Mib K F2b Bi TQbbB#H2 iQ B/2MiB7v +QHQMB2b rBi?BM n
++m° +v Ui?2 K2 M /Bz2 2M+2 7 QK K Mm H +QHQMv +QmMi r k
i2M r2HHb rBi? "QmM/ Ryy +6BH @ BIBE@BM 22262 2bmHib /2KQMC
bi> i2i?2+ T +Biv7Q *1iQ b2KB@ miQK iB+ HHv B/2MiB7v +QH(
;2QK2i'B2b #Qi? BM T ii2 M2/ M/ mMT ii2 " M2/ r2HHb rBi? M ++m
Q7 pBbm HBK ;2 BMbT2+iBQMX

kXjXk AMp2biB; iBM; i?2 #2? pBQ Q7 ?Sa*b BM KB+ ¢
+QHQMB2b

hQ TTHv *1 iQ ?Sa*b M HvbBb- r2 }'bi T ii2 M2/ ?2Sa*b BM Kkyy
+QHQMB2b BM Ne@r2HH TH i2b mbBM: KB+ Q+QMi +i@T BMiBM
i72 1*J bTQib BM i?2 T ii2 M2/ TH i2b- i?2°2 Bb HbQ HBKBi2/ MC
bBQM BM@#2ir22M T ii2 M2/ 1*J bTQibX *QKT "2/ iQ lo@HBi?Q;"
T'BMiBM; ? b ?B:?22 T°QTQ iBQM Q7 +2HHDb ;"QrBM; BM iBMv +¢(
QmibB/2 T ii2 M2/ 1*J bTQib- r?B+? K F2b i?Bb i2+?MQHQ:v bmB
i?2 #2? pBQ Q7 +2HHb QmibB/2 M/ BMbB/2 KB+ QT ii2 M2/ +Ql
+2HHb i? i /?22°2 MQM@bT2+B}+ HHvV /BbTH v /Bz2 2M+2b BM T
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6B:m 2 kXk, *H bbB}+ iBQM Q7 +2HHW BEBa®b+QHQBBI2BXQ ;" Qr QM
KB+ QT ii2"M2/ 1*J bTQib UH27iV + M#2 +H bbB}2/ BMiQ +QHQMB2b pB
UKB//H2VX J2°:2/ M/ T iB H+QHQMB2b + M #2 2t+Hm/2/ #v TTHVBM; }
+Hmbi2 BM; "2bmHib U B;?2iVX 1 +?2 /i TQBMi 2T 2b2Mib +2HH M/ +C
:"22M HBM2bX a+ H2 # ~48yy KX "VLmMK#2 Q7 +2HHb T2  +QHQMvV BM 1
7i2° "mMMMBM: ."a* LX *V LmK#2 Q7 +2HHb T2  +QHQMv BM r2HHb 7i2°
T iBH+QHQMB2b 7°QK i?2 ."a* L "2bmHibX .V LmK#2 Q7 +QHQMB2b
."a* L rBi? M/ rBi?Qmi }Hi2 b- M/ 7°QK pBbm HBMbT2+iBQM Q7 i?2 B
B/2MiB}+ iBQM 7Q" +QHQMB2b Q7 /Bz2 2Mi bBx2b BM i?2 b K2 r2HH UH
'2QK2i'B2b UKB//H2V- M/ +QHQMB2b BM r2HHb rBi?Qmi T°2@T ii2 M2/
# 4 8yy KX o8
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6B;m 2 kXj, Zm MiB}+ iBQM Q7 +QHQMvV +QmMi T°2+BbBQM M/ P*h9 2tT
VIORK +QHQMB2b 7°QK i2M r2HHb THQii2/ ++Q /BM;iQ i?2B  "QmM/M2t
BM 2 +? +QHQMvX JBb+H bbB}2/ +QHQMB2b "2 ?B;?HB;?i2/ rBi? /IBz2"
b+ ii2° K "F2Vb2m MiB}+ iBQM Q7 i?2 MmK#2" Q7 +Q "2+iHv M/ BM+Q"°
+QHQMB2b BMV*M2KHQMyVv B/2MiB}+ iBQM BM M mMT ii2"M2/ r2HH rE
T K2i2°'b QTiBKBx2/7Q  bK HH +QHQMB2b UH27iV-H ;2 +QHQMB2b U
K2/BmK bBx2/ +QHQWBRIHHH @ rBibv2X+ QKT "BbQM Q7 i?2 MmK#2" Q7 +QHQ
#v K Mm H+QmMi Q° miQK iB+ HHv #v *1X h?2 K2 M /Bz2'2M+2 BM i?2
RXjWMXBz2 2M+2b BM P*h9 2tT 2bbBQM H2p2H KQM; +2id¥b BMbB/2 Q
>2t#BM M/ HBM2 THQi p2 ;2b7Q  P*h9 2tT°'2bbBQM H2p2Hb BM a6Y"J
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iQ+2HHb rBi?BM +QHQMB2b-r2 bb2bb2/+2HHmMH ~ "2bTQMb2 9k
722 K2/BmK +QMi BMBM; "JS9 Ua6Y"JS9- BM/m+2b i QT?2+iQ/z
2M/Q/2 K Uo HHBRy-NBIm X H/XKV- Q" J16 +QM/BiBQM2/ K2/BmK U
K BMi BMb THM BTQi2kW$y\RUXs mtZi 2HEKBQM Q7 i?2 THmM BTQi2M+v
i Mb+ BTiBQM 7 +iQ b aPsk M/ P*h9r b M Hvx2/iQ [m MiB7v +:
b 2tT2+i2/- BM a6Y"JS9 K2/BmK- THmMm BTQi2M+v bB;M Hbr2 2 "2
72°2M+2r b Q#b2 p2/ BM aPsk M/ P*h9 2tT 2bbBQM #2ir22M +2H
+QHQEB20XY 6B;XKXIVX AM +QMi” bi-*IBM/m+2b i?2 2tT 2bbBQl
M/ P*h9 BM +2HHb rBi?BM +QHQMB2b- r?BH2 +2HHb QmibB/2 +Q
H2bb2 26BMIXYW 6B;XXI1VX h?Bb Bb pBbB#H2 #Qi? b +? M;2 Q
M/ b?B7i BM K2 Mb Q7 i?2 T'Qi2BM 2tT ' 2bbBQM /Bbi " B#miBQM
:2bii? i +2HHb BMbB/2 M/ QmibB/2 +QHQMB2b /Q MQi "2bTQM/ &t
BM i?2 K2/BmK- 7m’i?2" ?B;?HB;?iBM; i?2 BKTQ'i M+2 Q7 +QMi (
K2Mi HT ° K2i2°'bbm+? b TQTmH iBQM +QMi2ti r?2M bb2bbBM;
2tT2 ' BK2Mi H+QM/BiBQMbX

kXjXj ™M HvbBb Q7 bT iB Hi'2M/b BM T Qi2BM 2tT 2k
?2Sa* +QHQMB2b

AM //BiBQMiQ 7 +BHBi iBM; BMi2 " @+QHQMv M Hvb2b-*1 HHQ
+QHQMv p "B iBQM BM T Qi2BM 2tT 2bbBQMX _ /B H ;" /IB2Mib Q
T'2pBQmbHV #22M "2TQ i2/ BM MQM@T ii2 M2/ M/ T ii2 M2/ +Qt
M/ w M/bkiyy-eS22° MB RyyHRRr v 2i kiRdqy "K~ b? 2ik HXEX

M HvbBM; i?2b2i 2M/bi? Qm;? pBbm HBMbT2+iBQM M/ K Mm H
BM HQri? " Qm;?Tmi TH i7Q K- #mi #2+QK2b 2 "Q " @T QM2 M/ iB
bvbi2Kb rBi? 2mM/ 2/b Q i?7Qmb M/b Q7 +QHQMB2bX hQ pBbm HB
2tT 2bbBQM-*1+ M miQK iB+ HHv ;;°2; i2+QHQMB2brBi?BM "2°
22 iK TQ7bT iB HT Qi2BM 2tT ' 2bbBQM p "B6BXMNBI?BM i?2b
h?Bb M HvbBb + M #2 TTHB2/iQ +QHQMB2b Q7 p "BQmb bBx2b

q?2M BMp2biB: iBM; +QHQMB2b Q7 ?Sa*b :"QrM BM 2Bi?2  *J Q" a¢
/IBbiBM+i " /B H ;" /B2Mib Q7 aPsk M/ P*h9 2tT 2bbBQM #2ir22M
BB :XX9 6B:XX6VX hQ /BbiBM:mBb? /Bz2 2M+2b ii'B#mi2/iQ HQ+
7°QK i?Qb2 ii'B#mi2/iQ 2tQ:2MQmb 7 +iQ b- HHBMi2MbBiB2b r:
i722tT 2bbBQM ii?2 +2Mi"QB/ Q7 i?2 +QHQMVX AM ?Sa*b ;" QrM B
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6B;m 2 kX9, Zm MiB}+ iBQM Q7 ~ /B H 2tT 2bQBQMEBbIMW QX7 aP sk
2tT°2bbBQM #2ir22M +2HHb ;"QrBM; BMbB/2 M/ QmibB/2 Q7 +QHQMB
r2HHBX*2HHb 7°QK KmHiBTH2 +QHQMB2b i bBKBH * HQ+ iBQMb rBi?B
T2 ;725 0211Q;2i?2° BM #BMb ++Q°/BM; iQ 2?2t ;QM H ;'B/ bvbi2KX
+QHQ 2/ #v i?2 /2bB 2/ K2 bm 2 Q7 p "B iBOWJI@H+iBWMH 2 Hr (RHIQG MN\BR20XQ 7
?Sa*b "2 ;;°2;i2/iQ "2p2 H;2M2"  Hi2M/2M+B2b BM i?2bT iB HT Qi2B
Q7 aPsk UH27iVX 1 +? #BM b?Qrb i?2 K2 M 2tT 2bbBQM Q7 +2HHb 7 QK
"2 pBbm HBx2/ b HBM2 THQib-r?2°'2 DQBMi/ i TQBMib 2T 2b2Mi i?z
i 2 +? /Bbi M+2 #BM i?2°Qm;?Qmi i?2 +QHQMvV U B;?iVX 1°°Q  # b "2T"
BMi2'p Hb #2ir22M +2HHb 7' QK i?2 b K2 HQ+VBQM:BW /BEHY 2BIMMQHQ M |
+2HHb BM i'B M;mH " ?Sa* +QHQMB2b UH27iVX *2HHb ;"QmT2/ BM +QM
/IBbi M+2 7°QK i?2 +QHQMvV +2Mi"QB/ UKB//H2V Q  iQ i?2 +HQb2bi +QHC
Bbmb2/7Q BHHmMbi® iBQM Tm TQb2b iQ /BbilBvdBrhBibR BB MBQ/MQXK7 4 ?22? C
aQtk 2tT 2bbBQM H2p2Hb BM i?2 ?2t ;QM H #BMb UH27iV M/ i?2 +QM+
MmK#2> Q7 +2HHb T2  #BM 7Q  i?2 /Bz2 ' 2Mi +QM+2Mi "B+ #BMMBM; bi’
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/2+°2 b2/ BM HBM2 7 b?BQM iQr /b i?22/;2 Q7 i?2 +QHQMv- rkE
#Q /2 QMHvV /BbTH vBM; ? H7i?2 ~mQ 2b+2M+2 BMi2MbBiv Q7 +2
J2 Mr?BH2- +2HHb ;"QrM BM a6Y"JS9- 2t?B#Bi2/ HQr aPsk 2tT 2bk
2MiB 2 +QHQMv- r?B+? + M #2 ii B#mi2/ iQ "JS9 BM/m+BM; /Bzz
"B/BM; Mv HQ+ HTHmM BTQi2M+v bmTTQ iBM; bB;M HbX P*h9 2t
Tii2’MbBM #Qi? *J M/ a6Y"JS9X

Zm MiBi iBp2 2p Hm iBQM Q7 T 'Qi2BM 2tT 2bbBQM H2p2Hb "2H i
rBi?BM +QHQMvrr b T2 7Q K2/ #v ;; 2; iBM; +2HHb BM ~ /B H #E
/IBbi M+2 7°QK i?2 +QHQMv +2Mi QB/ " i?2  i? M i?2B" "2H iBp2
K2 MQ K2/B M 2tT 2bbBQM p Hm2b +QmH/ i?2M #2 +QKT "2/ #2ir
+'Qbb KmHIBTH2 +QHQMB2bX h?Bb M HvbBb i2+?MB[m2 ?B;?
aPsk@2tT 2bbBQM 7Q" ?Sa*6B/RXWBM?2J2tT 2bbBQM Q7 aPsk
rb?B;?2bi BM +2HHb ii?2+2Mi2  Q7i?2+QHQMv M/HBM2 “Hv /2
2/;2X ai iBbiB+ HbB;MB}+ M+2 i TA4yXyR+ M#2 Qm;?HvBM72 "
T B b Q7 N8W +QM}/2M+2 BMiy YUK b>DYRKKXBNB;i b?QmH/ #2 MQi
i? i bi iBbiB+ HbB;MB}+ M+2 Bb 2 bBHv +?B2p2/ rBi? b KTH2 bl
bK HH 2z2+i bBx2b Uy RK2WRIi BHERb BKTQ i MiiQ bb2bb i?2 K ;ME
i?72 /IBz2 '2M+2bX AM ?Sa*b +mHim 2/ BM a6Y"JS9- r2 F /B H ;
2tT 2bbBQM 2K2 ;2/ 2t?B#BiBM; MQ KQ 2 i? M RyW /Bz2 2M+2
#2ir22M +2HHb ii?2 +2Mi"QB/ M/i?22/;2 Q7 i?2 +QHQMVX AM +C
BM *J 2t?B#Bi KQ 2 i? M /Qm#H2 i?2 H2p2H Q7 aPsk 2tT ' 2bbBQM
+QHQMvV +QKT "2/iQ i?2 2/;2X

6Q° +2HHb ;"QrM QM 1*J T ii2"Mb Q7 MQM@+B +mH "~ ;2QK2i'B2b-
BM; +2HHb BMiQ #BMb # b2/ 2Bi?2° QM i?2 /Bbi M+2 7°QK i?2 +QFt
+2Mi"QB/ z2+i2/ Qm > BMi2 ' T 2i iBQM Q7 bT iB Hi'2M/b BM T Qi:
i* i2i?2/Bz2°'2Mi #BQHQ;B+ HBMi2 T 2i iBQMb i? i +QmH/ "Bb2
r2z BMp2biB; i2/ i?2 aPsk 2tT 2bbBQM Q7 ?Sa* +QHQMB2b ; QrM
T ii2°’Mb BM a6Y"JS9X

AM //BiBQM iQ ;;°2; iBM; +2HHb BM ?2t ;QM H #BMb b T 2pBQr
r2°2 b2:K2Mi2/ BMiQ +QM+2Mi'B+ MMmH > Q  +QHQMv@hb? T2/
#BM®BYUX X9VX h?2 MMmH °~ M/ i B M;mH ~ b2;K2Mi iBQMb r2" 2 -
QM i?2 /IBbi M+2 7 QK i?2 +QHQMvV +2Mi QB/ Q i?2 +HQb2bi +QH
g?2M i?2 BMi2MbBivr b pBbm HBx2/ # b2/ QM i?2 ?2t ;QM H #BM
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bT iB H#B b BM aPsk 2tT 2bbBGMKE/ X pQ AR/ i?2  [m MiB7v i?B]
Q; MBx2/ 2tT 2bbBQM- i?2 p2 ;2 2tT 2bbBQM H2p2Hb Q7 +2HH|
MMmH > M/i'B M;mH “#BMbr b +QKT 2/X AKTQ i MiHv-i?2 +2Q
+QmH/ BM~m2M+2 i?2 BMi2 T°2i iBQM Q7 i?2 "2bmHiBM; T Qi2BNM
2t KTH2- aPsk 2tT 2bbBQM /2+ 2 b2/ KQ 2  TB/Hv b 7mM+iBQM
i72 +QHQMV +2Mi"QB/ +QKT "2/ iQ 76@KX2RVXQHDQMN/BN2 QM

i?2 #BMMBM;: bi’ i2:v- +2HHb r2°2 :°QmT2/iQ /Bz2 2Mi #BMb M/ i
2 +?2 #BMb /Bz2 26 B 2I{BWXU

KXjX9 *QM+HmMbBQMb

h?2°2Bb Qp2 ' r?2HKBM; 2pB/2M+2 i? iBM+°2 b2/ +QMi"QH M/ KQ
+QMi2ti T ~ K2i2 b Bb M22/2/ iQ BKT Qp2 bb v 2T Q/m+B#BHBI
?22i2°Q;2M2Qmb "2bTQMb2b #2ir22M +2HHb BM i?2 b K2 TQTmH
BM; i?Bb +? HH2M;2 ?2 b T°'Qp2M /B{+mHi BM i?2 # Q /2" #BQK2/
Mm;K2Mi i?2 TQr2 Q7 >hS M HvbBb Q7 TQTmH iBQM +QMi2ti T " |
KB+ Q2MpB QMK2Mi-r2 T 2pBQmbHV /2p2HQT2/ +2HH T ii2 MBM:
mH iBQM +QMi2ti T ~ K2i2'b- M/ 2?22 °2r2 /2KQMbi™ i2 bQ7ir "2 i
KQMBIiQ BM; Q7 KB+ Q2MpB QMK2Mi Hp "B #H2b M/ BMi2 "Q; i
+2HH 7 i2 +[mBbBiBQMb BM >hS bb vbX AM i?Bb bim/v- *1r b m
[m MiB7v " /B HbT iB Hi'2M/b BM aPsk M/ P*h9 2tT 2bbBQM rBi-
?Sa* +QHQMB2b Q7 p BQmb b? T2b M/ bBx2bX q2 Q#b2 p2/i? i
H2p2Hb p v b 7mM+iBQM Q7 +2HHbOG HQ+ iBQM rBi?BM +QHC
BKTQ'i M+2 Q7 mM/2 bi M/IBM; p B iBQMBMTQTmH iBQM +QMi2

kXjX8 p BH #BHBiv M/ 6mim 2 .B 2+iBQMb

*1 Bb +QKT iB#H2 rBi? 2tBbiBM; >hS BK ;BM; bQ7ir "2 M/ bi M/ °
+ Qb+QTv # b2/ bb vbX "v /2p2HQTBM; :IA@/ Bp2M rQ F~Qr M/
M QT2M bQm +2 HB+2Mb2- r2 T'QpB/2 bQHMIBQM iQ 7 +BHBI
rB/2 b+B2MiB}+ +QKKmMBivX J2K#2 b Q7 Qm ;" QmT "2;mH "H
H2p2H M Hvb2b b 2pB/2M+2/ BM T 2pBQmbHV Tm#HBb?2/ M/ Q
2i HXyRkyRe 2?K M 2i kiRdh2r "v 2i KXMAX hQ 7m i?2° # Q /2M
i?72 miBHBiv M/ TTHB+ iBQMb Q7 i?2 bQ7ir "2-i?22 "2 #mBHI@
rBi? ~mQ 2b+2Mi BMi2MbBiv i? 2b?QH/BM; M/ T ii2 "M }/2HBiv btk
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BMi2°7 +2 +QKTQM2Mib 7Q° bbB;MBM; r2HHb iQ i'2 iK2Mi ;" QmT
QH/ 7Q rB/2 /QTiBQM- *1 Bb /Bbi B#mi2/ b Svi?QM T +F ;2 i7
M/ TBT T +F ;2 KM ;2°b- M/ mMb mM/2° GBMmt- Pas M/ gBM/C
T°Q+2bb /Q2b MQi '2[mB 2 Mv mb2 Q7 i?2 +QKK M/ HBM2 M/ +
7 QK i?72 M +QM/ L pB; iQ :IAX h?2 bQm +2 +Q/2 Bb /Bbi B#miz
bOQm'+2 "a. j@+H mb2 HB+2Mb2- r?B+? 2M #H2b BM+Q TQ  iBQN
BM; BK ;2 M HvbBb TBT2HBM2bX aQm +2 +Q/2 M/ BMbi HH iBQ
QMHBMRi Tb,ff;BiH #X+QKfbi2K+2HH#BQ2M ;B MVR/2i B2V/;Q+Hn@ 2t i @ -
K2Mi iBOQM + M #2?27QmMI+QMi2ti2tTHQ 22X 2 /i?2/Q+bXBQ

kX9 amTTH2K2Mi v J2i?Q/Db

kKX9XR JB+'Q+QMi +i T'BMiBM:

q2 T°2pBQmbHV /2p2HQT2/ K2i?Q/7Q T ii2 MBM; T'Qi2BMb BM
MbBM; KB+ Q+QMi +i T'TBMiBMyBMXxh22?S2datbX KTbh r2°2 7 #@

"B+ i2/ mbBM; bi M/ "/ bQ7i HBi?Q; T?v i2+?MB[m2b- rBi? i?2 21
S.Jar b+ biBMiQ h2~-QM KQmH/ #27Q 2 +m BM;- HHQrBM; +QN
i?72S.Jabi KTXJB+ Q+QMi +i T'"BMiBM; r b+ "B2/Qmi ++Q /BM
Tm#HBDb?2/ T QiQ+QHKYSER ™ MR 2V- H>X2 1*J bQHmMIiBQM UJ i'B;2H
R,jyBM T?QbT? i2#mz2 2/b HBM2V r b /2TQbBi2/ QMiQ i?2 T ii2"
bi2 "’ BHBx2/ S.Ja bi KTbh 7Q" 9 ? i QQK i2KT2 im 2X ai KTb r2°
[I>kP-/"B2/ ;2MiHv rBi? Lk ; b- TH +2/ BMiQ iBbbm2@+mHim~ 2 i’
M/ BM+m# i2/ BM i?2 Ne@r2HH TH i2b 7Q  d@Ry KBM BM ?mKE
?mKB/Biv 88@dyWVX h?2 bi KTbr2'2 i?2M "2KQp2/ M/ bm#bi" i2
rBi? 8W r2B;?i SHm QMB+ 6@Rkd UaB;K @ H/ ' B+?V BM //>ky 7Q"

kX9Xk lo HBi?Q; T?v

g2 "2+2MiHv /2p2HQT2/ M Hi2 M iBp2 K2i?Q/ iQ KB+ Q+QMi +i
HBi?Q; T?viQ T ii2°M T Qi2BMb BM bi M/ " kNR/@r2HR thh2r “v 2
‘H bb +Qp2 " @bHBTb r2°2 +iBp i2/ BM TH bK +H2 M2 M/ BMbD
Q7 T 2/2}M2/ bBx2 M/ b? T2 r2°2 +°2 i2/ QM i?2 +Qp2 @bHBT #\
H2+i "2;BQMb Q7 i?2 bm#bi i2 mbBM; .22T lo 2tTQbm 2X h?2 T
bb2K#H2/iQ #QiiQKH2bb Ne@r2HH TH i2biQ T°Q/m+2 TH i2b rBi
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bm 7 +2bX S'BQ  iQ b22/BM; +2HHb QMiQ i?2 TH i2b- i?2 r2HHI
Uj@.BK2i?vH KBMQT QTvHV@L@2i?vH+ #Q/BBKB/2 ?v/ Q+?HQ
L@>v/ ' Qtvbm++BMBKB/2 UaB;K ORjyedkV 7Q" ky KBMmi2bX "27
TH i2br2 2 BM+m# i2/ rBi? :2Hi 2t U7Q ?Sa*V Q RkX8'; f KH }#°
U7Q  KSa*bV M/ r b?2/ rBi? /[/I>kPX

kX9Xj ?Sa*b +mHim 2 M/ b22/BM; QMiQ T ii2 M2/ bm

g2 Q#i BM2/i?2 >N ?21a* HBM2 Uq yNV 7°QK i?2 qB*2HH _2b2 “+? A
r2°2 "QmiBM2HvV +mHim 2/ QM 722/2  H v2'b Q7 B " /B i2/ Km BN
UJ16V 722/2 b BM FMQ+FQmi UEPV@ .MH#2++Q06b KQ/B}2/ 1 ;H26
PBi'Q;2MV rBi? kKyW EP@b2 mK "2TH +2K2Mi UAMpBi Q;:2MV UEP
rBi? 9M: KG R6:6@k US2T Qh2+?2VX *2HHb r2 2T bb :2/ iR,9i0Q
2'vO@8/ vb #v /BbbQ+B iBM; +QHQMB2b rBi? yXRW +QHH :2M b2
+HmKTbX HH +2HH HBM2 biQ+Fb r2°2 +QM} K2/ M2; iBp2 7Q" Kv-

h?22?2Sa*br2°2/BbbQ+B i2/ mbBM; h'vIG16 7Q i? 22 KBMX h vTG!
#v [/IBM; K2/B +QMi BMBM; kyW EP@a_X *2HHb r2°2 +2Mi B7m;
BM Lmi'Bbi2K ?la* s6 U"BQHQ;B+ H AM/mbi'B2b Oy8@Ryy@R V
?B#BiQ  u@kdejk UhQ+ BbVX h?2 a6 K2/BmK +QMi BMb .J1Jf6R
KBMQ +B/b- 8y IfKG S2MB+BHHBM- 8y ';fKG ai 2TiQKv+BM- Ry’
72 °BM-yXRKJ=@J2 + TiQ2i? MQHU HH AMpBi Q;2MV- kW 7 iiv
0"a Ua2 QHQ:B+ HbV-Rth +2 1H2K2Mib -" *UJ2/B i2+?V- 8y
+B/UaB:K V M/d’';fKG 2+QK#BM Mi ?mK M BMbm&+BRMX B2HHD r:
T2 r2HH UQ" b /2b+ B#2/ BM i2tiV M/ BM+m# i2/X 7i2 e ?- +2H
rBi? S"a M/ BM+m# i2/ 7Q° MQi?2 9k ? BM 7 2b? K2/BmK U2Bi?2
rBi? 7 +iQ b Q *JVX

kX9X9 KSa*b +mHim 2 M/ b22/BM; QMiQ T ii2 M2/ bnr

6Q°  +mHiIim 2 M/ 2tT2 BK2Mib- R KSa*b r2°'2 F2Ti BM K2/B +QM
BM +iBp i2/ 6"a UNYyYY@RyYy3-:2KBMBV-8yy TI GA6 U_ . bvbi2Kb O:
J?7@K2 + TiQ2i? MQH U:B#+Q OkRN38ykjV-k KIG@;Hmi KBM2 |
yXRKJMQM2bb2MiB H KBMQ +B/b U:B#+Q ORRR9yy8yV-R KJ b
ORRjeyydyV- Ryy IfKG T2MB+BHHBM U:B#+Q OR8R9YRkkV- M/ R\
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U:B#+Q OR8R9YyykkVBM?B;?@;HM+Qb2 .J1JU:B#+Q ORRNe8yNKk
;"QrM QM ;2H iIBM@+Q i2/ UyXkWV iBbbm2@+mHim 2 ~ bFb M/ 7
. QrM QM KB+ QT ii2"M2/ Ne@r2HH TH i2b +Q i2/ rBi? RkX8 '; f KF
2H iBMX 8y 2HRHb r2°2 b22/2/ T2  r2HHX

kX9X8 AKKMMQ+VviQ+?2KBbi'v

SH i2br2°2 }t2/ 7Q  jy KBM BM jXdW 7Q K H/2?v/2 M/ T2 K2 #BF
RyyW K2i? MQHX L2tii?2 TH i2br2°2 BM+m# i2/ Qp2 "MB;?i i 9é*
#Q/B2b UaPsk UR,9yy- . avbi2Kb OJ "kyR3V M/ P*h9 UR,9yy-".
OeRRkyjVV BM RyW 6"a BM S"aX 6BM HHv-i?2 TH i2br2 2 BM+m/
b2+QM/ v MiB#Q/B2b UR,kyyc JQH2+mH ~ S Q#2bV M/ >Q2+?bi
Q . SAUaB;K O.N89kV 7Q R ? ky KBM i "QQK i2KT2" im 2 BM R

kX9Xe >B;?@+QMi2Mi BK ;2 M HvbBb

SH i2b r2°2 BK ;2/ M/ M Hvx2/ mbBM; i?2 *2HHQKB+b > vb+ M
h :2i +iBp iBQM T QiQ+QH Uh?2 KQ a+B2MiB}+VX h?Bb T QiC
K bFb- T°QpB/2b bBM:H2 +2HH p2" :2 Mm+H2 > BMi2MbBiv p Hm
M/ .L +QMi2Mi- b r2HH b bT iB Htv@+QQ /BM i2b Q7 i?2 Mm +|
+2HH tv@+QQ /BM i2b M/ ~mQ 2b+2Mi BMi2MbBiv /i r2°2 2tTQ
BKTQ i2/ BMiQ *1 7Q " 2tTHQ  iBQM Q7 +QHQMv H2p2H /2i BHbX

kX9Xd ai iBbiB+ H M HvbBb

1°"Q # "bQM THQib 2T 2b2Mi N8W +QM}/2M+2 BMi2 p Hb U*AV Q
BM/B+ i2/ /Bz2 2MiHvX *Ab 2 + H+mH i2/ #v "2b KTHBM: i?2 Q B
iBK2b b BKTH2K2Mi2/ BM a2 #Q MX
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*2 Ti2" ]

avbi2K bBx2@/2T2M/2Mi bT 1B
TOH Bx iBOM Q7 +2HH 7 12
Q ; MBx iIBQM BM [/?2 2Mi KSa

h?Bb +? Ti2  BbmM/2 T'2T " iBQM 7Q° bm#KBbbBQMiQ T22 "2pB2r2
7Q°K iX

mi?Q  +QMi'B#miBQMb

/[IBIiIBQM H+QMi'B#miQ biQi?2rQ " FBMi?Bb +? Ti2° " BM+HmM/2JQM aB
g2 ' b+?H2 - JmFmH h2r “v- "2MD KBM J+J bi2 - M/ S2i2  gXw M/bi® X C)>
T QD2+i- /2p2HQT2/i?2 bQ7ir "2- M Hvx2/i?2 /i -T2 7Q K2/ 2tT2 BK
rrQi2i?2+? Ti2 X JXaXT2 7Q K2/ 2tT2'BK2Mib-BK ;BM;-T QpB/2/722
+QMi2Mi- M/ +QMi ' B#mi2/ iQ i?2 r BIiBM;X . X>X T ' QpB/2/ 722/# +F QM
M/ i?72Q 2iB+ H # bBb 7Q  i?72 2tT2 BK2Mi H Q#b2 p iBQMbX LXgX T:
BK ;BM;- M/ +QMi B#mi2/iQ i?2r BiBM;X JXhX bbBbi2/ BM / TiBM; i?:
KSa*bX "XJX T ' QpB/2/722/# +FQMi?2 M HviB+ H7 K2rQ FX SXgXwX
M/ T QpB/2/ 722/# +F QM i?2 +? Ti2  +QMi2MiX

+FMQrH2/;2K2Mib

.M BM; i?Bb rQ F-CXPr bbmTTQ i2/ #vi?2 BMi2 M iBQM H bim/2Mi r
Q7 #BQK i2°B Hb M/ #BQK2/B+ H 2M;BM22 BM;X
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i XR AMi Q

"Qi? KSa*b M/ ?Sa*b ? p2 #22M b?QrM iQ Q : MBx2 +2HH 7 i2b B
"2:BQMb r?2M BM/m+2/iQ /Bz2 2MiB i2 QM KB+ QT ii2 M2/ +QHQ
BM/m+2/iQ /Bz2 2MiB i2 rBi? "JS M/ gqLh UKQ T?Q:2Mb i? i bT2+E
# VOMB+ 7 i2b/m BM: ; bi'mH iBQMV- 2ti° 2K# vQMB+ 7 i2b "2 H
2/:2b U b K "F2/ #v *.sk 2tT 2bbBQMV- 7TQHHQr2/ #v T'BKBiBp2@
MmH * b2:K2Mi Dmbi BMbB/2 U b K "F2/ #v "> V- M/ 2TB#H bi@H
i?2 +2Mi2° Q7 i?2 +QHQMv U b K “F2/ #v aQtkVX AM ?Sa*b- +2HF
KB+ QT ii2"M2/ +QHQMB2b /2T2M/b QM M BMi2 TH v #2ir22M +
K2/B M/ BM?B#BiBM: bB:M Hb b2+°2i2/ 7°QK i?2 +2HHb b r2HH
+ HBX iBQM Q7 bB;M HHBM; "RyRE D bvULii GRIG HX b ?

2i HOYRAX h?Bb "2+2TiQ HQ+ HBxX iBQM ? b #22M b?QrM iQ #2 z72
ULliQ+ 2ikyH¥ r?BH2 i?2 KQmMi Q7 BM?B#BiQ b b2+°2i2/ 7°QK S
BM+"2 b2 rBi? BM+'2 b2/ +2HH /2MbBiv- # Qk®FRBMM/mKKQ M BPE 2 K T 7
U"HBM 2iyR¥3X .m2 iQ i?2b2 HBMFb Q7 +2HH /2MbBiv iQ i?2 K2+?
+2HH 7 i2Q ; MBx iBQM-r12 M2tib2i QmiiQ T ' Q#2i?2 BKT +i Q7 /E
i2°M2/ KSa*b ip "VBM; b22/BM; +2HH /2MbBiB2b M/ bb2bb2/ ?Q
bT iB HQ ; MBx iBQM Q7 +2HH 7 i2bX

AM //BiBQM iQ i?2 7Q 2K2MiBQM2/ bim/B2b 2tTHQ BM; bvbi2K
bvbi2Kb U bb vbr?2'2 +2HHb /?2°2iQ bm#bi® i2V-b2p2° H 2+2M
bT iB HQ; MBx iBQM Q7 +2HHb 7 i2b BM MQM®@ /?2 2Mi bvbi2Kt
072 i2b- MQi ii +?2/iQ bm'7 +2V-bm+? b ;;°2;i2b Q7 +2HH
bm "QmM/BM; 1*J U"2+# RB"2B MHFX2 ik yHROaBKmMMQpBky&RN H X

hm M2 2kyHXX PM2 Q7BiINM2LBIIHQI7Q Kb ? p2 #22M + T #H2 Q7 "2+
mH iBW; pBREBH 7 i2 +[mBbBiBQM M/ KQ T?QHQ;B+ HT Q:; 2bbk
2ti2Mi #v +QK#BMBM,; Sa*b rBi? ha*b M/ 2Bi?2 sl1lL +2HHb Q" J i
H KBM X h?Bb BM+HmMm/2b ? HHK "Fbbm+? bi?2# 2 FBM; Q7 Qi
+mT@b? T2/ KQmb2 2K# vQ M/ ; bi mH iBQM@HBF2 +2HH 7 i2
Q7 +2HHDb 1i?2 TQbi2'BQ 2M/ Q7 i?2 RKBRGaQX2M XBBRXM 2i HX
am+? bvKK2i'v# 2 FBM; 2p2Mib HbQ Q++m rBi?BM b22KBM;HV &
Q7 Sa*b HQM2- rBi?Qmi 2ti° 2K# vVQMB+ +RHHIVTBlbhQM 2 "B 2i
HXyRdhm M2 Xy AKX
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h?2b2 bim/B2b T'QpQF2 i?2 [m2biBQM Q7 r?2i?2" i?2°2Bb 7mM/
ir22M MQM@ /?2 2Mi+2HH ;; 2; i2br?B+?2+ MmM/2 ;QTQH "Bx2
M/ i?2 ~ i- /?2°2Mi KB+ QT ii2 M2/ +QHQMB2b r?2°2 +2HH 7 i2 +
QMHvV #22M Q#b2 p2/ BM bvKK2i'B+- MMmH ~ b2;K2MibX +Q M -
TH M iBQM iQ i?Bb /Bz2'2M+2- rQmH/ #2 i? i +2HH TQTmH iBQM
bmTTQ i ?B;?2 MmK#2 Q7 HQ+ HbB;M HHBM; MB+?2b i? M [?:
i72B° KQ 2 +QKTH2t KQ ' T?QHQ;vX h?Bb rQmH/ 2Mi BHi? i BM bl
/IBiBQM 2z2+iBp2Hv [m2'B2b rB/2° "~ vQ7 HQ+ HbB;M HHBM; +
272 i2b +QKT "2/iQ bvbi2Kb rBi? H2bb +QKTH2t KQ ' T?QHQ;B2b
?2 2Mi bvbi2KbX AM //BiBQM- bim/B2b QM MQM@ /?2 2Mi ;; 2;
b22/BM; /2MbBivr b + ' BiB+ H M/ QMHv M ""Qr > M;2Q7i?Bb T~
+2bb7mH :;°2; iBQM-2HQM; iBQM- M/ TQH "Bx iBQM Q7 i?2 +2}
KB+ QT ii2 " M2/ bvbi2Kb-i?2b2 BMTmi T ~ K2i2'b ? p2 MQi #22M
QmbHv BM bvbi2K iB+ K MM2° M/ BiBb TQbbB#H2 i? i TQH "Bx i
+ MQ++m -#miBi KB;2i QMHvbmMTTQ i2/#v M ""Qr  M;2Q7BMT
reB+? 2?2 b#22M7QmM/ bQ 7 "X 1[mBTT2/rBi?Qm T 2pBQmbHvV /2
i?72 M HviB+ 7" K2rQ ' F T 2b2Mi2/ BMi?Bb i?2bBb-r2r2°2 B/2 HH\
br22T i?2b2 BMTmi T ~ K2i2°'b BM bvbi2K iB+ K MM2 - r?B+? T°Q
/| iBQM QM r?B+? iQ i2bii?2 ?2vTQi?2bBb H B/ Qmi #Qp2 M/ 2tTH
TQbbB#H2 BM }M2@imM2/ /?2 2Mi bvbi2KbX

iXk _2bmHib

JXkXR 1bi #HBb?BM; TH i7Q KrBi? KBMBK HmM+QNMN
im # iBQMb
hQ BMp2biB; i2 i?2 TQi2MiB H Q7 /?2 2Mi KSa*b iQ Q' ; MBx2 +2|
TQH "Bx2/ 7 b?BQM- r2 2KTHQvV2/ Tm#HBb?2/ T'QiQ+QH 7Q" B
KSa*b iQ /Bz2 2MiB i2 iQr /b :2°K H v2' 7 i2b BM MMmH ~ b2;K:
HXyRAZX AM i?Bb T'QiQ+QH- KSa*b "2 i MbBiBQM2/ 7°QK M Bp:
BMiQ M Lk"kd # b2/ K2/BmK UL"V rBi? 6:6 M/ *hAoAL UL"6 V 7
BM +mHim 2 M/ k9 ? QM i?2 KB+ QT ii2 Mb UrBi? //2/ EPa_ iQ |
M/ ii +?K2MiVX h?Bb i° MbBiBQM +Q t2b KSa*b iQ 2tBi M Bp2 T|
i2° 7Q°K iBp2 1TBG* bi i2 #27Q 2 #2BM; BM/m+2/iQ /Bz2 2MiB
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Q7 i?2 TQbi2"BQ BxBM: : bi'mH iBQM bB:M Hb qLh M/ "JS iQ i?
UL"6 q"VBB:XXRVX .m BM:i?2 T'BKBM; T2 'BQ/- mMT ii2 M2/ KSa*|
Hi2/i?2M Bp2 K "F2 EG69 M/mT 2;mH i2/i?2 T°"BK2/ K “F2  P*h
WBB:XXkVX M /DmbiK2Mi BM Qm  BKTH2K2Mi iBQM Q7 i?2 Tm#HB
mb2 Q7 }# QM2+iBM Uky M:fmHV BMbi2 / Q7 b "+QK @b2+ 2i2/ H
bi> i2 QM i?2 KB+ QT ii2"M2/ TH i2bX g2 K /2 i?Bb /DmbiK2Mi b T
ii +?K2Mi Q7 +2HHb QM i?Bb bm#bi> i2- TQbbB#Hv /m2 iQ i?2 /Bz
+2/m 271?22 °2r2mb2 MBM@?Qmb2lo@T ii2” MBM; T°Q+2/m 2iQ T
M/ 1*J ii +? #H2 "2;:BQMb Q7 i?2 iBbbm2 +mHiyRVX;H bb Uh2r v :

aBM+2 r2 2vTQi?2bBx2/i? i i?2 2 KB:?2i #2 M "Qr T ~ K2i2 bT +:
H "Bx2/ 7 i2 Q' ; MBx iBQM r2 r Mi2/ iQ KBMBKBx2 mMM+QMi QHH:
bvbi2K- BM+HmM/BM: 2HBKBM iBM; p "B iBQM BM i?2 BMTmi TQTm
im 2X q?BH2 GA6 Y b2 mK bmTTQ ib Km BM2 M Bp2 THM BTQi2M
i?Bb bB:M HHBM: 2MpB " QMK2Mi 2HB+Bi rB/2bT 2 /i° Mb+ BTiBQ
Q7 7TmMM+iBQM H /Bz2 2MeyFodUmBME Ry yAX AM HB;MK2Mi rBi?
i72b2 "2TQ ib- r2 Q#b2'p2/ i? i KB+ QT ii2 M2/ KSa* +QHQMB2b
22/ 2?2B;?2 " YaQtk@ T QTQ iBQM +QKT 2/iQ +QHQMB2b ;" Q
K2/BmK +QMi BMBM: GA6 Y BM?B#BiQ b 7'&B B BEJOMIV:-aE| @
r?B+? Bb FMQrM iQ +QMbi° BM KSa*b BM bi i2 i? i Bb M2 "Hv 2
BM THM BTQi2M+v K "F2 b P+i9- aQtk- My WM Q+ QU BBIM 2H vH X
L"kBG bmTTQ i2/ ?2QKQ:2M2QmbHv ?B:? aQtk 2tT 2bbBQM BM i?2
+QHQMB2b- r?BH2 +QHQMB2b ;"QrM BM Ga b?Qr2/ HQr2 " @aQ
iQ G&HB;XXRVX q2 HbQ Q#b2 p2/ /Bz2 2M+2b BM i?2 /Bz2 2MiB i
+2HHb F2Ti BM 2Bi?2 L"kBG QBB aX(MmVEM: i+ m i bmi2id BM/B+ i2i?
KSa*b +mHim 2/ BML"kBG #27Q 2 T'BKBM: M//Bz2 2MiB iBQM "2
iQ /Bz2 2MiB iBQM +m2b b+ M#2b22M BM i?2B" ?B;?2 "> YaQtk
iQ +2HHb +mHIim 2/ BM Ga #27Q 2 T B&KEBMN<RWMX /Bz2 2MiB iBQM U

BHMQ 2b+2M+2 KB+ Qb+QTv BK ;2b BM/B+ i2/ /Bz2 2M+2b BM i?
2tT 2bbBQM-r?B+? p 'B2/# b2/ QM i?2 bb v2/ K “F2° M/i?2 K2/B
BM+HmM/2/ i?2 mT 2;mH iBQM Q7 " "QmM/ i?2 2/;2b Q7 +QHQMI
?B;? 2tT 2bbBQM Q7 aQtk BM L"kBG BM +QMi  bi iQ i?2 bT iB HF
2tT 2bbBQM6BMXGRVIX hQ "Q#mbiHv bb2bb i?2b2 /Bz2 2M+2b- r2
i?2 bT iB H 2tT 2bbBQM Q' ; MBx iBQM Q7 KmHiBTH2 Ryyy mK +(

8d



TBt2H BMi2MbBiB2b ii?2 +Q "2bTQM/BM; tv@+QQ /BM i2b 7 QK
+QM/BiBQMX h?Bb +°2 i2b ?2 iK Tb Q7K "F2  2tT 2bbBQM r?B+?
2MiB iBQM +QM/BiBQMb rBi? mT 2;:mH i2/ " i?2 2tT ' 2bbBQM r b
Q7 +QHQMB2b TT2 'BM; b +QM+2Mi'B+ MMGBHXXRM:BIQMb BM i?
T'2pBQmbHvV "2TQi2/ r?2M /Bz2 2MiB iBM; #Qi? KQmb2 M/ ?mK
HXyR&2r "v 2i kWA "K~ b? 2ikHXX h?2b2 "BM:;br2°2 MQi #Hv rB/
BM +2HH +QHQMB2b ;"QrM BM L"kBG #27Q 2 T'BKBM; M/ /Bz2 2N
+mHIim 2/ BM GaX

g2 HbQ Q#b2 p2/i? i" 2tT'2bbBQM BM Ga +QHQMB2b r b "~ M;
+QM}IM2/ MMmH “b2;K2Mi- BM HB:MK2MirBi? T'2pBQmb "2TQ ib
i2M+v K "F2'b "2HQr+HQb2iQ+QHQMV 2/;2b Q7 KB+ QT ii2 M2/
BMTHmM BTQi2M+v +QM/BiBQQMIBAPD M B RK/EX I XBb Bb MQi #H?2

bBM+2 T'2pBQmb bim/B2b ? p2 +QMbBbi2MiHV "2TQ i2/i? ii?2 +2
Q7 i?2 +QHQMvV Bb BM/m+2/ /B 2+iHv #v +iBp iBM; KQH2+mH2b |
2X;X T'"BKBiBp2 bi'2 F M/ 2ti° 2K# vQMB+ 7 i2b 7 QK TQbi2 ' BQ
gLh M/ "JSX >Qr2p2 - b GabmTTQ ib THMm BTQi2M+v- i?2 b K2 k
MQi 2tTH BM ?Qr +2HHb i i?2 2/:2b Q7 i?2b2 +QHQMB2b mT 2;n
K "F2" " X h?Bb Q#b2 p iBQM bm;;2bib "QH2 7Q Qi?2  Q ; MBX
+QMi +i@# b2/ M/ b2+°2i2/ +2HH@iQ@+2HH +QKKmMB+ iBQM rl
iQ /B 2+i +2HH 7 i2 BM/m+iBQM M/ TQbBiBQMBM; BM //BiBQM i
72°2MiB iBQM BM/m+BM; ;" /IB2Mi HQM; i?2 +QHQMvV ~ /BmbX h?t
T°'2Q°; MBx iBQM + M Q++m BM +QM/BiBQMb i? ibmTTQ i ?2i2°Q
i2M+vX Ai biBHH 2K BMb iQ #2 BMp2biB; i2/ ?2Qr 2 "Hv i?2b2 Q" ;
2T °2b2Mi M/ r?2i?2 i?2v z2+i?Qr i?2b2 +2HHb Q°; MBx2 r?2N
Q B7/Bz2°2MiB iBM; bB;M Hb/QKBM i2 Mv T 22tBbiBM; bT iB H
iQi?2BM+"2 b2/ " Y "2;BQM 2ti2Mi "2TQ i2/ 2?2 2-i?Bb +QmH/ #2
BM 7mim 2 bim/B2b #v + "27mH iBi° iBQM Q7 /Bz2 2MiB iBQM M/
bT iB HHv mMB7Q°'K M/ MQM@mMB7Q K BMBiB H+QM/BiBQMbX

//IBiBQM HHv- r2 Q#b2 p2/i? ii?2 p "B iBQM BM i?2 bT iB H T Q]
Ga@; QrM +QHQMB2b Bb ;"2 i2  i? M i? i #2ir22M /Bz2 2Mi +QHC
BB XXK@%X h?2b2 +? M:2b + MMQi #2 2tTH BM2/ #v /Bz2 2MiB H
Mm+H2 " bi BMBM; b?Qrbi?2b K2bT iB H &BORKADX70 p BV, + QM/B
2bi #HBb?2/i? ibT iB HHVv Q' ; MBx2/7 i2BM/m+iBQM Bb T 2b2Mi
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i2°M2/ KSa*b BM L"kBG 2K BMb mMB7Q KHv ?B;? BM aQtk 7i2" 9
r2b2H2+i2/ L"kBG b i?2 +mHim 2 +QM/BiBQM 7Q" Qm  bim/B2b B
TQi2MiB H+QM7QmM/BM; 2z2+i 7°QK BMTmi TQTmH iBQM 22i2°C
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DAPI Sox3 BraB

LS->
NBFABW

NB2iL

NB2iL ->
NBFABW

6B:m 2 jXR, aT iB H Q; MBx iBQM Q7 "~ Q++mb BM Ga #mi MQi BM
1tT2 BK2Mi HT QiQ+QWb222KQBOXiBQM Q7 TQbBiBp2 TBt2Hb rBi?BM
7Q°i?2 " YaQtk@ UH27iV M/ " @aQtkY U'B;?iV T2?2MQivT2bX h?2 +
b22/BM; /2MbBiv UKB//H2V- M/ BM/m+iBQM K2/B UBMM2'V "2 BM/B+ i
.Bz2 2Mi +QHQ b BM/B+ i2/Bz2 2Mi BM/m+iBQM K2/B -i?2b K2 bi?2B
/Qib 2T 2b2Mib p2  ;2b M/ 2 "Q # 'bBM/B+ i2 N8W +QM}/2Mb2 BMi2 p
i TIyXyR + M #2 BM72°°2/ "Qm;?Hv 7°QK MQM@Qp2'H TTBM; 2°°Q" # °
2 °Q  # b i? i Qp2'H T #v [m 'i2° Q7 i?¥B2TQ2HRMRWMBP2X~m 2b+2M+2
KB+ Qb+QTvBK :2b7Q i?2 +QM/BiBQMbBM " b?QrBM; bT iB HQ ; MBX
.VAK ;2BMi2MbBiB2b 7°QK KmHiBTH2 +QHQMB2b 2T 2b2Mi2/ b ?2 iK °
TBt2Hb ii?2b K2 HQ+ iBQMb + Qbb +QHQMB2bX AMi2MbBiB2b "2 MQ
K "F2° M/ MmK#2 Q7 M Hvx2/ +QHQMB2b "2 T "2Mi?2bBx2/ BM i?2 iBi

ey



DAPI Sox3 BraB

s2iL ol
(naive: ESC) LS o=

NBFAK D-1 02
(formative: EpilLC) IS-> i ,,;_;/f‘%
NBFABW i

NBFAK D-3

(primed: EpiSC) B ‘
NBRL L
C
NEZL> e
NBFABW . —
6B:m 2 jXk, aT iB H Q'; MBx iBQM Q7 " Q++mb BM Ga #mi MQi BM L

TH2K2Mi H BM7Q K iBQMZX2Wi iBp2 BK ;2b 7Q  i?2 M Bp2 K "F2  EH79
T'BK2/ K "F2  P+ie BM a2 mK Y kBG UiQTV- M/ 7i2° R UKB//H2V M/ j |
T BKBM; BM mMT ii2 M2/ iBbbh\2 +#BHHN "2 MHb iQBX?2 K "F2  2tT 2bbBC
b?QrM BMjBB(X +? HBM2 2T 2b2Mib bBM;H2 +QHQMvdéb BMi2MbBiv p
HQM: Bib > /Bmb- M/ THQii2/ 7°QK i?2 +QHQMV +2Mi2 Ut 4 yV iQ i?2 +(
h?2v@ tBb 2T 2b2Mib BMi2MbBivp Hm2b MQ K HBx2/y@R 7Q  BM/BpB
rBi?BM 2 +? #BM HQM:MVaR{k/BMBX 2tT 2bbBQM Q7 +QHQMB2b BM i?2
+QM/BiBQMb 7°QK T M2H " rBi? BMi2MbBiB2b rBi?BM 2 +? +QHQMB2b M
BM Q' /2 iQ 7 +BHBIi i2 +QKT 'BbQM Q7 i?2 bT iB HT Q}H26b b? T2 M/
+QHQMB2b rBi?BM 2 +? +QM/BiBQMX

eR



iXkXk GB: M/ +QM+2Mi> iBQM M/ +2HH /2MbBiv +QM
i2Mi Q7 +2HH 7 i2 +[mBbBiBQM

hQ 7m i?2 T Q#2 i?2 #2? pBQ Q7 L"kBG KB+"QT ii2'M2/ +QHQM
+2Mi° iBQM Q7 i?2 BM/m+BM; HB; M/b BMi?2 K2/B -i?2 +2HH b22,
Q7 BM/m+iBQMX

6B bi r2 BMp2biB; i2/i?2 2z2+i Q7 /Bz2 2Mi HB; M/ +QM+2Mi  iB
72 2MiB iBQM K2/B +QMi BMBM; [m 'i2° Q2 H7 i?22 +QM+2Mi’
*hAOAL -"JS- M/ gLhiQ;2i?2 rBi? i?2 7TmHH +QM+2Mi’ iBQM Q7
K2/B +QKTQM2Mib U;HmMi K t- L1 - "J1- T2Mbi 2T- bQ/BmK Tv n
i? i 2K BM2/ BM L"kBG b +QMi'QH +QM/BiBQM b?Qr2/ MQ /Bz2
iBQM Q7 2Bi?2 " YaQtk@ Q"  @aQtkY i/Bz26BMKHBY-M/ +QM+2
BM/B+ iBM:; i? ii?2 bK HH KQH2+mH2b "2 TQi2Mi BM/m+2'b Q7 T
HQr i?2B" bi M/ '/ +QM+2Mi> iBQMbX *2HHb +mHim 2/ BM L"6 b
2tT 2bbBQM i yXk8t- M/ MQ /Bz2 2M+2b BM " 2tT 2bbBQMX AM

L"6 g" 2HB+Bi2/ ;" /m HHv /2+°2 bBM; """ @aQtkY T'QTQ iBQM i
iBQMb rBi? "QmM/ RK@7QH/ /Bz2 2M+2 #2ir22M i?2 yXk8t M/ |
QTTQbBi2 i2M/ 7Q " i?2 BM+'2 bBM; " YaQtk@ T QTQ 'iBQM rBi?

2M+2 #2ir22M i?2 yXk8t M/ BBHEMYKiBQMb U

AMPpP2biB; iBM; i?2 bT iB H Q" ; MBx iBQM Q7 i?2 K "F2" 2tT 2bbE
2tT 2bbBQMr b +QM}IM2/iQ i?2 2/:2b Q7 i?2 +QHQMv- 2Bi?2" b /E
HQr2bi HB; M/ +QM+2Mi  iBQM Q  7mHH "BM:b HQM; i?2 2/;2 Q7 i
HB; M/ +QM+2MB: }BR@¥XIh?2 BM+ 2 b2/ " 2tT 2bbBQM BM Rt p2
K MB72bi2/ b i?B+F2° MMmH "~ b2;K2Mib 2ti2M/BM; 7m i?2" iQr °
+QHQMVX Dbi?2b2 " D2;K2Mib 2ti2M/2/ 7m i?2 iQr /b i?2 +QHQ
2tT 2bbBQM r b BM+ 2 bBM:Hv +QMIM2/ iQ i?2 +2Mi2° Q7 i?2 +0Q
i72 /Bz2 2Mi 7 i2b BM/B+ i2/ #v i?2b2 K "F2'b /QM&8i Q++mTv i?2
/Bz2 2MiB iBM; 6BYBOQMNIBLY W?22b2 i 2M/b r2°2 MQi T 2b2Mi BM i?2
2tT 2bbBQM-bm;;2biBM;i? ii?2v "2 MQi T 2/QKBM MiHv M 2z2+
/2MbBiB2bX

L2ti- r2 2tTHQ 2/i?2 222+i Q7 /2MbBiv M/ iBK2 Q7 BM/m+iBQM #\
+ QT ii2°Mb i i?°22/Bz2 2Mi /2MbBiB2b- k8F- 8yF- Q" RyyF +2HH
i?2K iQ /Bz2 2MiB i2 7Q" 2Bi?2 93?2 Q dk?X b +QMi"QH- +QHQN

ek



B C C
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1
SOX2 .
i . 05
h .

0

6B;m 2 jXj, aB;M H +QM+2Mi" iBQM /2i2°"KBM2b i?2 2ti2Mi Q7 " 2tT 2
h?2 T QTQ iIBQM Q7 TQbBiBp2 TBt2Hb rBi?BM 2 +? +QHQMVvV 7Q i?2" @
U ' B;?iIVT2?2MQivT2bX h?2 BM/m+iBQM K2/B UQmi2'V-b22/BM; /2MbB
K2/B +QM+2Mi° iBQM UBMM2'V "2 BM/B+ i2/ b M2bi2/t@ tBb H #2Hb>
/IBz2 ' 2Mi BM/m+iBQM K2/B - i?2 b K2 b i?2 BMM2  t@ tBb H #2HX "H -
2° ;2b M/ 2°"Q  # "b BM/B+ i2 N8W +QM}/2Mb2 BMi2 ' p Hb-r?2'2 bB;MB
#2 BM72° 72/ "Qm;?Hv 7' QK MQM@Qp2 H TTBM; 2°"Q # 'b M/ i TlyXy¢
Qp2 H T#v [m "i2 Q7 i?2B"VQ2H HERMWi?Bp2 ~m 2b+2M+2 KB+ Qb+QTv
7Q L"6 " b?QrBM; bT iB HQ ; MBx iBQMBM K "F2" 2tT 2bbBQM i/Bz2
*V>2 iK Tb Q7 KmHIBTH2 +QHQMB2b b?QrBM; i?2 p2° ;2 BMi2MbBiv Q
+QHQMB2b 7Q L"6 g"X AMi2MbBiB2b "2 MQ K HBx2/7 QKYyiQR7Q" 2 -
#2° Q7 M Hvx2/ +QHQMB2b "2 T "2Mi?2bBx2/ BM i?2 iBiH2 Q7 2 +? ?2
i?72 HQr +QM+2i" iBQMb Q7 " Dbi2Kb 7' QK bHB;?Hv /IBz2 2MiHv bBx2/ +!1
Q7i?2 +QHQMvV /m ' BM; i?2 /Bz2 2MiB iBQM i HQr +QM+2i° iBQMbX

ej



MMB7Q KHv ?B;?BMi?2B " @aQtk T°'QTQ iBQM7Q" HHi? 22 /2
WB;XX9VX *2HHb K BMi BM2/BML"6 HbQb?Qr2/HQr"" YaQtk@ T
i?°22 /2MbBiB2b M/ #Qi? iBK2 TQBMibX AM #Qi? L"6 M/ L"6 q"-
T'QTQ iBQM BM+"2 b2/ rBi? BM+ 2 bBM: +2HH /2MbBiB2b- b T 2
UliQ+ 2kylH&X 6Q  +2HHb /Bz2 2MiB i2/BML"6q"7Q 93?2i?2"" Ya
iIBQMr b K "F2/Hv "2/m+2/ rBi? BM+ 2 bBM; +2HH /2MbBiv- M/ i?
k8F M/ RyyF f +2HHb T2 r2HH 6B ;XQMX%AMIQROIBM;HvV- i dk?
i?72 " YaQtk@ T°'QTQ 'iBQMr b HQeB;XXONH r/2BHB BBH2HQMbBbi2Mi
rBi? T'2pBQmb /i BM/B+ iBM; i? i " 2tT 2bbBQM T2 Fb i 93? E
KSa*b UJQ ; MBKZIRVXXSQbbB#Hv- i?2 2z2+i Q7 b22/BM; /I2MbBiv
idk? #2+QK2b M2;HB;B#H2 r?2M i?2°2 Bb MQ iQ HBiiH2 "* 2tT 2t
"> YaQtk@ T'QTQiBQM BM L"6 i93? M/ dk?X

Zm MiB}+ iBQM Q7 i?2 bT iB H Q' ; MBx iBQM Q7 i?2b2 +2HH 7 i
M/ RyyF +2HHDbfr2HH-"" YaQtk@ TQTmH iBQMr b +QM}M2/iQ i?:
r?BH2 i?2 " @aQtkY TQTmH iBQMr b +QM}M2/iQ i?2 "2:BQM Q7
Qmi2° "BB:XMOV- bBKBH ~iQ r? ir2 "2TQ i BM i?2 };m 2b #Qp2X
i i?72 HQr2bi b22/BM; /2MbBiv-i?2 " YaQtk@ TQTmH iBQMr b T 2
+QHQABY XXOV- M/i?2°2r b HQr2 " @aQtkY T'QTQ iBQM #Qi?
dk?X h?Bb Bb "2KBMBb+2Mi Q7 i?2 2tT 2bbBQM T ii2 M BM HQr /
7 BHM 2 iQ 7Q°K +QM~-m2Mi 2TBi?2HB H H v2 rBi? iB:?2i DmM+i
2ti2°M HHv T QpB/2/ HB: M/ iQ 2 +? BM #2ir22M +2HHb M/ #BM/
MQi ++2bbB#H2 7i2 i?2iB;?2iHVHBMF2/2TBi?2HBmMK Bb 7Q K2/
BMi2 M HBx iBQM Q7 "> "2TQ'i2/ T'2pBQmbHv 7Q" ?Sa*b M/ Ka!
i?2 "2;BQMb TT2 " i?BMM2° BM i?2b2 +QHQMB2b +QKT “2/iQ i?2
+QmH/ #2 bHB:;?i /Bz2 2M+2b BM b22/BM; /2MbBiB2b /m2 iQ ?mK
r?B+? rQmH/ HHQrb #B::2 T iQ7i?2 +QHQMvV T2 'BT?2 v iQ /B:

h?2b2 “2bmHib b?Qr i? i KB+ QT ii2°M2/ KSa*b ;"QrM BM L"kBG °
iQ +?2 M:2b BM BMTmi T ° K2i2'b b T°2pBQmb KB+ QT ii2 " MBM: |
KSa*b K BMi BM2/ BM GaX AM bmKK “v- ?B;?2" HB; M/ +QM+2Mi
" Y "2:BQM ii?22/;2BMr /biQr /bi?2 +QHQMvV +2Mi2 -r?2°2 b
/2MbBiv HHQrb i?2 Qi?2 rBb22/:2 2bi"B+i2/" YaQtk@ 7 i2iQbT
+QHQMVX M BM/m+iBQM iBK2 Qp2- 93 ?/2+°2 b2bi?2" YaQtk@
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B 48h 72h 7
25k 50k 100k 25k 50k 100k
Sox2
Bra 05
DAPI

6B:m 2 jX9, a22/BM; /2MbBiv M/ BM/m+iBQM iBK2 +? M;2b #bQHmi2 HZ
iBHQ ; MBx iBQM Q?2 T'QTQ iBQM Q7 TQbBiBp2 TBt2Hb rBi?BM 2 +?
" @aQtkY UH27iV M/" YaQtk@ U'B;?iVT2?2MQivT2bX h?2 BM/m+iBQ
BM/m+iBQM UKB//H2V- M/ b22/BM; /2MbBivUBMM2'V "2 BM/B+ i2/ b M
+Q "2bTQM/ iQ b22/BM; /2MbBiv- i?2 b K2 b i?2 BMM2  t@ tBb H #2HX
p2' :2b M/ 2 °Q  # ‘b BM/B+ i2 N8W +QM}/2Mb2 BMi2'p Hb-r?2°2 bB:MI
#2 BM72 "2/ "Qm;?Hv 77QK MQM@Qp2 H TTBM; 2°°Q  # 'b M/ i TIyXyé€
Qp2'H T #v [m 'i2° Q7 i?2B "VQi2HK IM ;QZXKmHiIBTH2 +QHQMB2b b?Qrl
p2° :2 BMi2MbBiv Q7 TQbBiBp2 TBt2Hb + Qbb +QHQMB2bX AMi2MbBil
7Q 2 +?2 K "F2° M/2 +? iBK2TQBMiiQ ?B;?HB;?ii?2bT iB HT Q}H2-" i
BMi2MbBivp Hm2 U7Q" +QKT "BM; #2ir22M iBK2TQBMib 272 iQ T M2H
Q7 M Hvx2/ +QHQMB2b "2 T "2Mi?2bBx2/ BM i?2 iBiH2 Q7 2 +?2 ?2 iK T

e8



iXkXj a22/BM: /2MbBiv +QMi 'QHb TQH "Bx iBQM Q7 "
2tT 2bbBQM

7i2° 2bi #HBb?BM; i?2 +2HH 7 i2 Q ; MBx iBQM Q7 1TBG*b 7 QK
/m BM; bvKK2i"B+ H /Bz2 2MiB iBQM BM Ryyy mK KB+ QT ii2 Mb-
i?Bb bvbi2K iQ BMp2biB; i2i?2 TQbbB#BHBiB2b Q7 bvKK2i B+ H
/22 2Mi +2HH TQTmH iBQMbX

bT 2pBQmb BMp2biB; iBQMb ? p2 ?B;?HB;?i2/ +2HH b22/BM; /2M
7TmH ;;°2; iBQM M/ TQH 'Bx iBQM Q7 MQM@ /?2 2Mi +2HH TQTr
QM2 Q7 i?2BMBIB HT ~ K2i2 biQ2tTHQ 2X LQi #Hv-r?BH2i?2 M
T K2i2 ;Qp2 " MBM; i?2bvbi2KbBx27Q"  +2HH ;; 2; i2b- [/?2 2Mi
"2bi " B+i2/ #v i?2 bBx2 Q7 i?2 KB+ QT ii2"M2/ "2;BQMX gq?BH2 ;;°
i1 "QmM/ jyy +2HHbr2 2 QTiBK H7Q BMBIB H ;; 2; iBQM #27Q
MKT ii2?MbbmTTQ i K MvKQ 2 +2HHbi? Mi? iB7i?22v "2 M2 ~ +(
rz " 2/m+2/i?2 bvbi2K bBx2 iQ kyy mK M/ 2tTHQ 2/ /Bz2 2Mi b22/]
M2 " +QM~m2MiiQT bi +QM~m2M+v 1i?2 QMb2i Q7 /Bz2 2MiB iB

AM //BiBQM iQ p "VBM: b22/BM: /2MbBiv-r2 HbQ 2tTHQ 2/ ?2Qr /E
z2+ibbT iB H+2HH 7 i2Q ; MBx iBQM bi?BbT2 BQ/Bb + BiB+ H
iQ bi i2bBKBH "iQi?2TQbi2 " BQ  2TB#H bi ii?2QMb2iQ7; bi m
iQ "2bTQM/iQi?2/Bz2 2MiB iBQM +m2b T 2b2Mi BM i?2 2K# vQ
+QKT "BM; KB+ QT ii2 M2/ KSa*b /Bz2 2MiB i2/ 7Q 93 ? BM L"6
T'BK2/7Q  2Bi?2 " RQ k/ vbBMi?2Ne@r2HH TH i2 U iQi HQ7]jC(
+2HHb "2 HbQ T BK2/7Q  k/ vb #27Q°2 b22/BM: QMiQ i?2 KB+"
bi'BFBM: /Bz2 2M+2b BM #Qi? i?2 2ti2Mi Q7 K "F2" 2tT 2bbBQM
X iBQABIKXS8VX h?2 T'QTQ iBQM Q7 i?2 " YaQtk@ "2:BQM BM+"2
b22/BM; /2MbBiv M/ b?Q i2° T'BKBM: iBK2- M/ r b i?2 ?B;?2bi B
HQr2 i? M3yFBM R/ v T BKBM; M/ HQr2 i? MBRy®B@Xk / v T Bk
h?Bb i"2M/ BM/B+ i2b i? i +QM/BiBQMb i? i ? p2 bBKBH ~ K “F2 2
/| v/Bz2 2M+2 BM T'BKBM: iBK2 "2 Qzb2i rBi? #Qmi irQ bi2Th B
HB;:MBM: rBi? /Qm#HBM: iBK2 iQ KSa*b “iQmmNg BEK? MGBm 2i
2i HRYRMNX h?Bb BM/B+ i2b i? i i?2 222+i Q7 T'QHQM:2/ T'BKBM;
Q' ; MBx iBQM KB:?i T'2/QKBM MiHv #2 + B2/ Qmi pB BM+ 2 b2
i? M 7m i?2  bT2+B HBx iBQM Q7 +2HH 7 i2X

ee



S 2pBQmbHV Bi? b #22M b?2QrM i? i 7Q " HB: M/ +QM+2Mi  iBQMb
7 i2bBM Ryyy mK +QHQMB2b- k8y mK +QHQMB2b "2 T ii2 M2/ mM
Q7 #B: +QHQMB2bX 2/m+BM: i?2 HB: M/ +QM+2Mi’  iBQM HHQrk
HBb?2/BM k8y mK +QHQMB2b Q kK ?S/a¢* A Mh2® MV 2bi HRK8 mK +QH Q N
Q7 KQmb2 1TBG*b b?Qr MMmH "~ 2tT 2bbBQM Q7 ;2 K H v2 K °F
/Bz2 2MiB i2 rBi? i?2b K2HB; M/ +QM+2Mi’ iBQMb br? i+ 2 i2b
BM Ryyy mK +QHQMB2b WJR3X WMB226 KRXbim/v “2p2 H2/ i? i bK H}
+QHQMB2b Q7 Ryy mKBM /B K2i2 b?Qr2//BbQ ; MBx2/2tT 2bbB
THM BTQi2M+v K "F2°bX >2°2-r2 2TQ ii? iBM +QHQMB2b Q7 ky
" Y M/ aQtY "2;BQMb Q++mTv /Bz2 2Mi "2:BQMb Q7 i?2 +QHQMB
b +2Mi2 2/ +Hmbi2 Q7 aQtkY +2HHb rBi? bm "QmM/BM: 2;BQN
2/:2X _ i?2°-"2;BQMb TQbBiBp2 7Q" 2Bi?2 " Q  aQtk Q7i2M HQ
Q7i?22 +QHQMB2bX h?2 K "F2"  2tT 2bbBQM r b [m MiB}2/ #v +H bl
2b b 2Bi?2  TQbBiBp2 Q M2; iBp2 pB b2KB@ miQK i2/i?°2b?
K2 bm BM: i?2 /Bbi M+2 Q7 i?2 +2Mi2 b Q7 K bb 7Q° 2 +? “2bT2+i
i?72 +2Mi'QB/ Q7 i?2 Mm+H2 * b6 EBMX®V X??BOQRDMVH2/ i? i r?BH2
?B:;? T'QTQ iBQMb Q7 2Bi?2 K "F2  +QK#BM iBQMb "2 2p2MHyv /B
+QHQMV i?2v HQ+ HBxXx2 rv 7°QK i?2 +2Mi'QB/ Q7 i?2 +QHQMv r
i?72°i? M +QMbiBimiBM: +2Mi> HHv TQbBiBQM2/ 2 - #mi 2K B
QM QM2 bB/2 Q7 i?2 +QHQMvV " i?2°i? M "BM:; HBF2 b2:K2Mi 2ti2
+QHQMvV&B; RX8-* VX

b 2tT2+i2/- +QHQMv bBx2 7i2° 93?2 Bb 7mM+iBQM Q7 i?2 BMB
M/ i?2 iBK2 i?2 +QHQMvV @BbX}¥®B V)X Q¥2M 2tTHQ BM; i?2 +Q "2H |
#2ir22Mi?2 +QHQMvV 2 M/ K “F2 2tT 2bbBQM-r2}M/i? i MBM#+
MmK#2 b 7QHHQrb bBKBH “i'2M/ bi?2BM+'2 b2Q7i?2" @aQt
Q7i?2" YaQtk@ 7' QK i?2 +GHQMIVR2MM@B?PY rQ /b- +QHQMV b
+Q "2H i2b TQbBiBp2HV rBi?i?2" Y Qzb2i7°QKi?2 +QHQMvV +2M
i72 aQtkY Qzb2i- bQ i? i " 2tT 2bbBQM #2+QK2b HQ+ HBx2b BM
aQtk 2tT 2bbBQM #2+QK2b HQ+ HBx iBQM BM bK HH +QHQMB2b.
bvbi2K iB+ +? M:;2b BM i?2 p2 ;2 bT2+i iBQ #2ir22M +QM/BiB(
Q#D2+i6b K DQ  tBb /BpB/2/ #v Bib KBMQ  tBb M/i?mb /2}M2/ 7
UKQ 2 2HQM: i2/ b? T2bVV- b 2tT2+i2/ bBM+2i?22 2 #2ir22M +Q
rBi? 1*J M/i?2 2 Bb HBiiH2 TQbbB#BHBiv7Q +2HHb iQ 2tT M/ #2

ed



KB+ QT ii2 M2/ 1*8B;KQ8 WX

Pp2" HH-r2b?2Qri? iTQH "Bx2/2tT 2bbBQM T ii2"Mb+ M "Bb2 BN
bm+? b KB+ QT ii2’M2/ +QHQMB2b Q7 1TBG*bX Pm  }M/BM:;b bm;
M/ bvbi2K bBx2 2i?2K BM/ BpBM; 2z2+ib Q7 i?BbT?2MQK2M N

/Bz2 2Mi T'BKBM; iBK2b B7i?2b2 2 /2MbBivK i+?2/ ++Q /BM: iC
i2 X

e3



1d prime

10k 20k 40k 80k 160k
o . . . .-.
o . . . .-.

6B;m 2 X8, +'BiBi+ H M;2Q7 +2HH /2MbBiB2bbmTTQ i TQH "Bx2/ 2t
M/ aQtkX VT 2b2Mi iBp2 KB+ Qb+QTv BK ;:2b Q7 +QHQMB2b kyy mK B
7Q° 2Bi?2  R-k-Q j/ vb 7°QK /Bz2 2Mi b22/BM; /2MbBiB2b 7QHHQr2/
BM L"69g"X " Bbb?QrM BM "2/ M/ aQtk BM +v MX h?2 b+ H2 # ~ BM i?Z
2T 2b2Mib kyy mK M/ i?2bB/2 Q7 2 +?VBhKR 22 BERQEW@ KX 27iV M/ " @

aQtkY U'B;?2iIVT QTQ iBOMhP2 GLRQMVXK i?2 +QHQMv +2Mi ' QB/ Q7 i?:
Q7 K bb7Q i?2" YaQtk@ UH27iV M/ " @aQtkY U B;?2iVT QTQ iBQM T
iQi?2+QHQMvV /B K2i2°'VX h?2 "2 UBM mK-H27iV M/i?2 bT2+i  iBQU
#v i?72 KBMQ® tBbV 7Q° 2 +? +QHQMvVX 6Q° HH THQib- i?2 T'BKBM; iB
Bb BM/B+ i2/ b M2bi2/t@ tBb H #2HbX /Bz2 2Mi +QHQ b BM/B+ i2 /Bz
t@ tBbX "H +F /Qib "2T 2b2Mib p2  ;2b M/ 2 "Q # 'b BM/B+ i2 N8W +
r?72°2 bB;:MB}+ M+2 i TIyXyR + M #2 BM72 "2/ "Qm;?Hv 7°QK MQM@ Qp2
i TIyXy8 7°QK 2 °Q  # b i? iQp2 H T#v [m "i2° Q7 i?2B  iQi HH2M;i?.

eN



jXkX9 SQH 'Bx2/ K "F2  2tT 2bbBQM QMHvV Q++m b B
[2p2HQTK2Mi HHv "2H2p Mi bBx2Db

L2ti- r2 bQm:?i iQ 2tTHQ 2 B7 /Bz2 2MiB H b22/BM; /2MbBiB2b +
H "Bx iBQM BM +QHQMB2b H ;2" Q  bK HH2 i? M kyy mKX g2 T°
7i2°i° Mb72 "BM; i?2KiQ Ne@r2HH TH i2b +QMi BMBM; KB+ QT
/B K2i2°BM b2T "~ i2 r2HHbX h?2b2 +2HHb r2 2 /Bz2 2MiB i2/ BM
bi BM2/7Q  aQtk M/ " - bBMi?2 T 2pBQmb };m 2X

h?2bK HH2bi +QHQMB2b Q7 RyymK /B K2i2 b?Qr2/?B;?p B iBQI
Q7K "F2'brBi? bQK2 +QHQMB2b #2BM; 2MiB 2Hv aQtkY- bQK2 2
2tT 2bbBM; #Qi? K "F2 b- #mi i QTTQbBi2 2M/b Q7 i?2 +QHQMUVX
T 2pBQmbHvV QMHvV #22M "2TQ i2/ 7Q° Km+? bK HH2  +QHQMB2I
+QHQMB2b6 +QMbBbIBM; Q7 MQ KQ 2 i? M 2B;?i +2HHb mM/2";Q
BM/m+BM; HB; M/b ™ i?2 i? MT ii2 MBM; 7 i2bmM2p2MHVIrBi?BM
2i HY¥RIX AM kyy@jyy mK +QHQMB2b-r2 Q#b2 p2/i?2 TQH "Bx2/:
BMoB; XXe@"V-r?BH2 i 9yy@8yy mK i?2 aQtkY "2;BQM #2+QK2b +2
BMi?2 +QHQMv M/ i?2 " Y 2;BQM bi 'ibiQbT 2 /Qmi HQM; i?2
WBB;XXe@"VX h?2b2 Q ; MBx iBQM H2p2Mibr2 2KQ 2T QMQmMM+2
b+ M#2 b22M 7Q " i?2 dyy mK +QHQMB2bX h?2b2 Q°; MBx iBQM
1?72 b22/BM; /2MbBivr biQQ HQr-r?2°2i?2" Y '2;BQM BMbi2 /b
i?72 +QHQMvV- b+ M#2 b22M 7Q 1?2 3yy mK +QH@MBRY Xi 3F b22/E

Zm MiB7vBM: i?Bb HQ+ HBx2/ 2tT 2bbBQM #v K2 bm BM; i?2 /Bbi
+2Mi*QB/ M/ i?2 +2Mi2° Q7 K bb 7Q  TQbBiBp2 TBt2Hb Q7 2 +? K
"> YaQtk@ 2;BQM Bb i?2 KQbi Qzb2i 7°QKi?2 +2Mi'QB/ BM kyy @
i72 aQtk Bb i?2 KQbi Qzb2i BM Ryy GB K& MK hDIHQM B/ 2

i?72b K27Q  9F M/ 3F b22/BM;:- Hi?Qm:?i?2 K :MBim/2 Q7 i?2 Qz
7Q° " YaQtk@ M/ 2 i2° BM OF 7Q " i?26B; )@ aQtkYQNbBQ N i

FBi? i? ii?2 " YaQtk@ T QTQiBQM Bb HQr2' BM 3F M/ i?2 " @
Bb HQr2" BR;¥XFMX q?2M /Bz2 2MiHv bBx2/ +QHQMB2b r2 2 ;" QrN
Q  yX8t Q7 +iBp iBM: HB: M/b BM i?2 K2/B - r2 Q#b2 p2/ i?2 b k
7Q i?2 /IBz2 2Mi +2HH 7 i2b- r?2°2 i?2 "> YaQtk@ T QTQ iBQM r
i?2 Rt K2/B +QM/BiBQM M/ pB+2 p2'b 7Q i?BB X@WQtkY T QT
bBKBH “iQ Qm T 2pBQmb Q#b2 p iBQM Q7 ?2Qr HB: M/ +QM+2Mi"

dy



T QTQ iBQMb BMH ;2T ii2 " Mb rBi? bvKK2i "B+ H+2HH 7 i2 Q ; N

dR



Sox2 Bra B

1000 pm

6B;m 2 jXe, +'BiBi+ H M;2 Q7 +QHQMv /B K2i2°bbmTTQ i TQH "Bx2

Q7 " M/ aQtkX J ¥VBKmK BMi2MbBiv T'QD2+iBQMb Q7 +QM7Q+ H bHB
+2MiHV bi BM2/ KB+ QT ii2 M2/ +QHQMB2b Q7 kyy mK /B K2i2 X :°22MN
"V>2 iK Tbh Q7 aQtk M/ " 2tT 2bbBQM 2T 2b2MiBM; p2  :2b Q7 i?2 t

KmHIBTH2 +QHQMB2bX h?2 T ii2 "M bBx2-b22/BM; +2HH /2MbBiv- M/ Mr
Bb 2T 2b2Mi2/ BM i?2 iBiH2 Q7 2 +? bm#THQIiX h?2 BMi2MbBiB2b "2 1
MmK#2> Q7 M Hvx2/ +QHQMB2b "2 T "2Mi?2bBx2/*BM {BXKmB{H2 Q7 2 +7?
BMi2MbBiv T'QD2+iBQMb Q7 +QM7Q+ H bHB+2b 7°QK ~m Q2b+2MiHv b
Q7 Ryy- jyy-dyy- M/ Ryyy mYX HB2K/BRIi M+2 #2ir22M i?2 +2Mi2 b Q7 K bl
i?2"° Y M/ aQtY TBt2Hb BM 2 +? BK ;2 bi® iB}2/ #v +QHQMv /B K2i2® M,
1 +? /Qi "2T ' 2b2Mib +QHQMV H B/ Qmi ++Q /BM; iQ F2'M2H /2MbBiv
HvBM; /Bbi'B#miBQMX "H +F /Qib 2T 2b2Mib p2' ;2b M/ 2 Q" # b BN
BMi2'p Hb-r?2"2 bB;MB}+ M+2 i TIyXyR + M #2 BM72°°2/ "Qm;?Hv 7 QK
# b M/ iTIlyXy8 7' QK2 "Q  # "bi? iQp2 H T#v [m "i2° Q7 i?2B  iQi H

dk



6B:m 2 jXd, .Bz2'2Mi HB; M/ +QM+2Mi’ iBQMb b?Qr i?2 b K2 i*2M/ BI
2tT 2bbBQM Qp2  p 'VBM; +QHQMV QB X2BROMXQ7 " YaQtk@ UmTT2 'V
" @aQtkY UHQr2 V TBt2HDb bi® iB}2/ #v +QHQMvV /B K2i2 - b22/BM; /2N
+2Mi° iBQMX 1 +?2 /Qi 2T 2b2Mib +QHQMvV H B/ Qmi ++Q/BM: iQ F2°
i?2 MM/2 HVBM: /Bbi'B#miBQMX "H +F /Qib 2T 2b2Mib p2  ;2b- M/ 2
+QM}/2Mb2 BMi2'p Hb-bQ bB:MB}+ M+2 i TIyXyR + M #2 BM72 °2/°Qm:"
2°°Q # b M/ iTIyXy8 7' QK 2 "Q  # 'bi? iQp2'H T#v [m "i2  Q7i?2B

jXkX8 J 'F2° TQH 'Bx iBQM "Bb2b pB /BbTH +2K2
i? M BM/m+iBQM ii?2 TQH2b

7i2° ? pBM; /2}M2/ +QM/BiBQMb r?2°2 TQH "Bx iBQM Q7 " YaQt}
;BQMb Q++m'b "Q#mbiHv-r2 b2i Qmi iQ BMp2biB; i2i?2 FBM2iB+
2ti ' 2K2-TQH 'Bx iBQM +QmH/ #2 /m2iQ M/QKBM/m+iBQM 7QHH
iI2 TQH2b Q71?2 ;; 2; i2X 11?22 Qi?2 2ti 2K2-/Bz2 2Mi+2HH 7 i
BMTH +2 iQTTQbBM; TQH2b Q7 i?2 +QHQMv M/ MQi KBtBM; 7iz
QM2 Q7 i?2b2 b+2M "'BQbr b ;QQ/ TT QtBK iBQM 7Q" ?Qr TQH
TH i7Q K r2 7TQHHQr2/ i?2 T ' Q; 2bbBQM Q7 +QHQMB2b Qp2 iBK
M/ HQr /2MbBiv M/ bb vBM; i?2K i Rk ? BMi2 p Hb Qp2 irQ / v
BM +QHQMvV bBx2b 14 8yy mK BM /B K2i2 - i?2 /IBbi M+2 #2ir22M i
M/ i?2 +QHQMvV +2Mi QB/ BM+°2 b2/ ;" /m HHv Qp2 iBK2- bi "iBN
?1Q k9 ? iBK2ERBMBWUX h?Bb BM/B+ i2b i? ii?2 " YaQtk@ 2;BQ
BM/m+2/BMTH +2- M/ bBKTHv BM+ 2 b2b BM +2HH MmK#2" Qp2°
HQ+ iBQM Qp2 iBK2T Q; 2bbBp2Hv KQpBM; r v 7 QK i?2 +2Mi Q
K2 bm BM; i?2 +? M;2 BM i?2 +2HH 7 i2 T"QTQ iBQMb Qp2 iBK2

dj



"> YaQtk@ r b i?2 ?B;?2bi "QmM/i?2je? M/ 93 ? iBK2TQBMib- #
HQr b22/BM; /@BIXBEBVX h?22 " @aQtkY "2:BQM /2+°2 b2/ ;" /m HI
iBK2 7Q  i?2 HQr b22/BM; /2MbBiv M/ 2 +22/i?2 HQr2bi H2p2Hb
r?BH2 ii?2 ?B;? /2MbBiv- Bi 2K BM2/ i "2H iBp2Hv +QMbi Mi F
bBxBIB XX 3V X

hQ 2p Hm i2 i?2 /IBbTH +2K2Mi Q7 i?2" Y "2;BQM "2H iBp2iQ i?2
IM2 iBK2 "2bQHmMIiBQM-r2 mb2/ HBp2 BK :BM: Q7 " @:6S "2TQ
20m Hv +? M:2BM " 2tT 2bbBQM Qp2° 93?2 T2 BQ/X h?2b2 2tT2
2tT 2bbBQM BM bK HH +QHQMB2b "2 T'2b2Mi BM b22KBM:Hv /
#2BM; /BbTH +2/iQ QM2 TQH2 Q7 i?2 +QHQMv-r?B+? HB;Mb rBi?
iBK2 +Qm b2/ i 6B:QPRMX AM +QMi> bi- BM +QHQMB2b Q7 H ;2" /B
" 7QKb M MMmH “b2;K2Mi ii?22/;2 Q7 i?2 +QHQMv-i?2 +2HH
BM TH +2 HQM; i?2 #Q°/2° Q7 i?2 +QHQMv- Hi?Qm:? MQi M2+2b
BMiBK2i?2 ' Qm;?2Qmi i? BBMEB2-2HBMBM; rBi? i?2 H +F Q7 bvbi2
+?2 M:2 7Q H ;2 bBx2b BM i?2 iBK2 +Qm b2/ i X

Pp2° HH- Qm" “2bmHib bm;;2bii? i i?2 i2KTQ  HT Q:; 2bbBQM Q7
MBx iBQM BM bK HH2  TQH "Bx2/ +QHQMB2b Q++m  H “:2Hv i? Q]
iBQMX h?Bb Bb 7mM/ K2Mi HHv /Bz2 2Mi 7°QK i?2 +2HH 7 i2 Q";
#B:;2° +QHQMB2b r?2°2" Y '2;BQMb "2BM/m+2/BMH “;2Hv bvK
i22 2/;2 Q7 i?2 +QHQMB2b M/ /Q MQi +? M;2 i?2B  HQ+ iBQM 7i2

do



Cc D D
6B;m 2 jX3, " "2;BQM /Bbi M+2 7°QK +QHQMv +2Mi"QB/ BM+°2 b2b ;" /i

2 Q7 /Bz2 2MiB iBIPNMXBNi M+2 #2ir22M i?2 +2Mi2 b Q7 K bb Q7 i?2 " Y

TBt2Hb BM 2 +? BK :2bi’ iB}2/ #v +QHQMV /B K2i2 -b22/BM;/2MbBiv M/
"VS'QTQ'iBQM Q7 " YaQtk@ UmTT2'V M/ " @aQtkY UHQr2 'V TBt2HI
/B K2i2 - b22/BM; /2MbBiv- M/iBK2 Q7 /Bz2 2MiB iBQMX 1 +2 /Qi 2T 2
++Q /BM; iQ F2'M2H /2MbBiv 2biBK i2 Q7 i?2 mM/2 "HVBM; /Bbi B#miB(
p2° :2b- M/ 2 °Q  # b BM/B+ i2 N8W +QM}/2Mb2 BMi2 p Hb- bQ bB;ME
#2 BM72°°2/ "Qm;?Hv 77QK MQM@Qp2'H TTBM; 2°°Q  # b M/ i TlyXyé
Qp2 H T#v [m "i2 Q7 i?2B*NAKHHRMM2KI+2 7 QK HBp2 BK ;BM; 2tT2 E
b?QrBM; 2tT 2bbBQM Q7 " @:6S +QMbi"m+i Qp2 H B/ rBi? h@SJhX Ak
+QHQMB2b M/ bT +2/ 2[mVHHY BM 2B 2K +2 7 QK HBp2 BK ;BM; 2tT2 B
b?QrBM; 2tT 2bbBQM Q7 " @:6S +QMbi"m+i Qp2 H B/ rBi? h@SJhX Ak
UmTT2'V M/ 3yy mK UHQr2'V +QHQMB2b M/ bT +2/ 2[m HHv BM iBK2X

ds8



iXj J2i?Q/b

jX]XRAM pBKQi?Q/QHQ ;v
JOmb2 2K# ' vQMB+ bi2K +2HH +mHIim 2 K BMi2M M+2

*2HH HBM2b mb2/BM i?BbrQ ' FBMMHMMYIZ "R:BEfW 262 KBM; 2i
HXyywW Kla* HBM2bX 6Q QmiBM2 +mHIim 2-Kla*br2 2K BMi BM:
bm2 +mHIim 2 TH i2b U6 H+QM- h2rFb#m v-J V +Q i2/ rBi? yXkW ;
+mHIim 2/ mbBM; Lk"kd@# b2/ K2/BmKrBi? //BiBQM HQ7 GA6 M/
#2i M/ 1 _E UL"kBGV +QKT'Bb2/ Q7 93W L2m Q# b H J2/BmK U
#m ;- J.V-93W mH#2++Q06b JQ/B}2/1 ;H2J2/BmK, Lmi"'B2Mi JBti
Bi?2 b#m ;- J.V- RW "@kd SHmb a2 mK 622 amTTH2K2Mib U:B
J.V-RW :Hmi K t- RW88KJKk@K2 + TiQ2i? MQH U:B#+Q-: Bi?2 b:
Ryyt L@k amTTH2K2Mi U:B#+Q-: Bi?2 b#m ;- J.V- yX8W S2Mfai’
b2 mK H#mKBM U"a - qBb2Mi "BQT Q/m+ibV- yXyy8W kyyM:fmH
*>A NNykR UhQ+'Bb "BQb+B2M+2V- M/ yXyRW RyKJ S.yjk8NyR
MQHQ;B2bVX J2/BmKr b +? M;2// BHv M/ Kla*br2 2T bb ;2/ 2p
+QM~m2M+vV #v 2tTQbBM; +2HHb iQ h'vTbBM@1.h U:B#+Q-: Bi?

S'BKBM; Q7 Kla*b

hQ +QMp2'i M Bp2 Kla*iQ i° MbB2Mi 1TBG* bi i2 T'BQ" iQ /Bz2"
r2 " 2+mHim 2/ BM T BKBM; K2/BmKUL"6 EV7Q irQ/ vb#27Q 2T
i2’MbX ""B2~v-M Bp2 la*bbmbT2MbBQM r2°'2 +QHH2+i2/ #v TTH"
1.h U:B#+Q-: Bi?2 b#m ;-J.ViQ la*b ;"QrMBM L"kBG K2/BmK M
i?72K ijd *7Q  j KBMmi2bX kKG Q7 b2 " mK@+QMi BMBM:; K2/BmK
M2mi®> HBx2 i 'vTbBM +iBpBivX la*br2 2 ;2MiHv TBT2ii2/ mT M/ /
bBM;H2 +2HH bmbT2MbBQMX *2HHb r2 2 +QHH2+i2/ i Nyy TK i
BML"6 EK2/BmK +QMi BMBM; 93W L2m Q# b HJ2/BmK U:B#+Q-:
93W mH#2++Q0db JQ/B}2/ 1 ;H2 J2/BmK, Lmi B2Mi JBtim 2 6@ Rk
#m ;- J.V- RW "@kd SHmb a2 mK 622 amTTH2K2Mib U:B#+Q- : Bi
Hmi K t- RW88KJK@K2 + TiQ2i? MQH U:B#+Q-: Bi?2 b#m ;- J.\
amTTH2K2Mi U:B#+Q- : Bi?2 b#m ;- J.V- yX8W S2Mfai 2T- yXyks8
#mKBM UqBb2Mi "BQT Q/m+ibV-Rk M;fKH 6:6k US2T Qi2+?- _Q+F
*hAoAL US2T'Qi2+?- Q+Fv >BHHb-LCV M/ RW EMQ+FPmi a2

de



U:B#+QVX *2HHb r2 2 +QmMi2/ M/ kyy-yyy +2HHb r2°2 TH i2/ QN
e@r2HH iBbbm2 +mHIim 2 TH i2 U6 H+QM- h2rFb#m v-J V +Q i2/r
r2z 2 ;" QrMBM L"6 EK2/BmK 7Q° 93 ?Qm'b M/ K2/BmKr b +? M;2/

S'2T " iBQM Q7 KB+ QT ii2 M2/ TH i2b

g2 7TQHHQr2/ Qm™ T 2pBQmbHv@/2p2HQT2/ K2i?Q/ iQ +2 i2 KB
HBi?Q; T?v rBi? ;H bb bHB/2b M/ #QiiQKH2bb N&@RV®HH TH i2b
"*B2~v- ;H bb +Qp2 " @bHBTb r2'2 +H2 M2/ rBi? BbQT QT MQH M/
bBiBp2 +2HH@T?Q#B+ TQHVK2 mbBM; bTBM +Q i2" ikyyy TK 7
lo 2tTQbm™ 2 r b TTHB2/iQ i?2 ;H bb bHB/2 i?°"Qm;? Zm "ix T?Q
/12}M2/ KB+ QT ii2"Mb BM l|lo@PxQM2 +H2 M2 UC2HB;?i- A'pBM
QtB/Bx2 b2H2+i2/ "2;BQMb Q7 i?2 TmM+iBQM HBx2/ +Q iBM;X S
ii +?2/iQ #QiiQKH2bb Ne@r2HH TH i2b mbBM; K2/B+ H1TQtv U>;
iBK2 UBM +QMp2MiBQM H Qp2M i89/2:°22 +2HbBmbV iQ T Q/m+:
+mHIim 2 bm 7 +2bX

JB+ QT ii2 M2/ Kla* +QHQMvV TH i2 T°2T " iBQM

S'BQ iQb22/BM; +2HHb QMiQ i?2 TH i2b- RyymH Q7 //>kPr b //2]
#v k8mH Q7 8yK;fKHL@Uj@.BK2i?vH KBMQT QTVHV@L@2i?vH+
UaB;K - ai GQmBb-JBbbQm BV M/ k8mH Q7 8yK;fKH L@>v/ Qtvb
GQmBb-JBbbQm BV 7Q° ky KBMmi2b iQ +iBp i2i?2 r2HHbX h?2
/I>kP 7Q" j iBK2b M/ BM+m# i2/ rBi? RyymHfr2HH Q7 Ry’;fKH }#
TH bK UaB;K @ H/'B+?V BM yXRW ;2H iBM 7Q  k ?2Qm b QM M (
i2KT2' im 2X h?2 HQM; BM+m# iBQM HHQr2/7Q  /2TQbBiBQM M
+2HHmMH " K i'BtQMiQ i?2 7mM+iBQM HBx2/ "2;BQMb Q7 i?2 ;H bk
rBi? //I>kPT'BQ iQb22/BM;iQ "B/ MvT bbBp2Hv #bQ #2/1*J QM|
"2;BQMbX 8y'G Q7 //>kP r b TBT2ii2/ BMiQ 2 +? r2HH iQ 2Mbm~ 2 i
/> i2//m"BM; T 2T " iBQM Q7 i?2 +2HH b22/BM; bmbT2MbBQMX Ai
1*J@+Q i2/ TH i2b MQi #2 biQ 2/ 7Q°  KQ 2 i? M3 ?2Qm b #2ir22M
M/ b22/BM;- b bi #BHBiv Q7 i?2 7mM+iBQM HBx2/ bm 7 +2 ? b VN
TQBMiX

dd



*2HH b22/BM; M/ BM/m+iBQM Q7 ; bi mH iBQM@HBF2 /Bz2 2Mi
KSa* KB+ QT ii2 "Mb

7i12°93?20Q0m T BKBM; BML"6 EK2/BmK-bBM;H2 +2HH bmbT2MbeE
H2+i2/ #v i vTbBMBx iBQM b /2b+ B#2/ #Qp2X *2HHb r2 2 +2Mi"
KBMb M/ 2bmbT2M/2/BML"6 EK2/BmMKbmTTH2K2Mi2/ rBi? Ry ’'J
FBM b2 BM?B#BiQ u@kdejk U_P*EB- hQ+ Bb "BQb+B2M+2- IEVX
b22/2/ i kyyyy +2HHb T2 r2HH UQ b /2b+ B#2/ BM i?2i2tiV BM
rBi? _P*EBX SH i2br2°'2 K BMi BM2/ BM i?2 iBbbm2 +mHIim 2 ?2QQ
TH iBM;iQ HHQriBK27Q +2HHbIiQKQ 22p2MHvVDb2iiH2QM i?2 71
bm 7 +2 #27Q 2 KQpBM; iQ i?2 BM+m# iQ X 7i2 k9 ?2Qm b-i?2
rBi? kyymHfr2HH Q7 7°2b? L"6 E K2/BmK UrBi?Qmi _P*EBVX 7i2
+2HH b22/BM;- 1?2 K2/BmK r b +? M;2/iQ kyymHfr2HH Q7 L"6 q" |
BM; 93W L2m Q# b H J2/BmK- 93W mH#2++Q06b JQ/B}2/ 1 ;H2 J
JBtim 2 6@Rk- RW "@kd SHmb a2 mK 622 amTTH2K2Mib- RW :Hr
K2+ TiQ2i? MQH- yX8W RyytL@kamTTH2K2Mi-yX8W S2Mfai 2T-
H#mKBM-Rk M;fKH 6:6k- ky M;fKH *hAoAL - kyyM;fKH Km BM2 ¢
i2+?- _Q+Fv >BHHb- LCV- M/ 8yM;fKH Km'BM2 "JS9 US2T Qi2+"
*2HHb r2°2 K BMi BM2/ BM L"6 " K2/BmK 7Q " mT iQ 93 ?2Qm b UQ
1?72 12tiVv M/ K2/BmKr b +? M;2// BHvX

6BtBM: M/ BKKMMQ~mQ 2b+2M+2 bi BMBM: Q7 /Bz2 2MiB i2/ K!
+ QT ii2 Mb

ai BMBM; 7TQHHQr2/ T QiQ+QH T 2pBQmbHvV /2p2HQT2/iQ bi BN
2i HOYRWIiQ 2Mbm 2 bm{+B2Mi T2M2i  iBQM 2p2M BM i?B+F +QHQ
+QHQMB2b r2°2 }t2/ rBi? 9W T > 7Q K H/2?v/2 BM S"a +QMi BM
UaB:;K V US"ahV 7Q  k ?2Qm'b i 9é* X *2HHb r2°2 i?2M r b?2/ i-
M/ #HQ+F2/ BM yXRW S"ah bmTTH2K2Mi2/ rBi? KW "a UgqBb2Mi

jy KBMmi2b i "QQK i2KT2  im 2X *2HHDb r2°2 i?2M BKKmMQbi
9é6* rBi? T'BK v MiB#Q/B2b UaPsk UR,Rkyy- AMpBi'Q;2M ORO9
UR,9yy- . O 6ky38VV /BHmMi2/ BM yXRW S"ahX *2HHb r2 2 r b?2/

S"ah QM i?2 TQHHQrBM; / v- M/ r2 2 i?2M BKKmMQbi BM2/ Qp2°
b2+QM/ 'v MiB#Q/B2b UR,kyy- .QMF2v MiB :Q i A;: U>YGV a2+
H2t 6HmMQ e9d- AMpBiIi Q;2Mc R,kyy- .QMF2v MiB _ i A;: U>Y
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/IbQ #2/ a2+QM/ v MiB#Q/v- H2t 6HmMQ 933- AMpBi Q;2MV |
aB;K O.N89kV /BHmMi2/ BM yXRW S"ahX PM i?2 7TQHHQrBM; /[ v-
i?°B+2 rBi? yXRW S"ah M/ biQ 2/ i 9é* rBi? S"aX JB+ QT ii2 Mz
BK ;2/ mbBM; M miQK i2/ BK ;BM; TBT2HBM2 QM i?2 w2Bbb Gal
kytyX3L B  Q#D2+iBp2 +[mB'BM; }p2 x@bHB+2b T2 BK ;2/}2H
NyW Q7 2 +? r2HHX AK ;2b r2°2 "2/m+2/ i?2 K tBKmK BMi2MbB
M HvbBbX

jXjXk M HviB+ TBT2HBM?2 /2p2HQTK2Mi
JQiBp iBQM M/ /2bB;M :Q Hb

Pm>  H # TBQM22 2/ i?2 i° MbBiBQM Q7 KB+ QT ii2"MBM; 7°QK H
i2°Qm;?2Tmi TH i7Q Kb ULk R2h2RTVvE2X KHXWN r?B+? r2 ? p2
2KTHQV2/iQ bim/vi?2bT iB HQ ; MBx iBQM Q7 +2HH 7 i2 i mMT
UPbi#HQK RyRHBRTr v 2i kWR&yRMNX AM ;2M2° H- ?B:?2@i? Qm;?Tmi
7Q Kb # BM; b2p2  H #2M2}ib Qp2 HQr2 @i? Qm;?Tmi bb vb- K
7 bi2> [m2°v Q7 2tT2°'BK2Mi H +QM/BiBQMb M/ BM+ 2 bBM; MmK
2M #H2 KQ'2i?Q°Qm:? b2 "+?22b Q7 bvbi2K T * K2i2  bT +2b M/ ?E
Q7 2bmHibX

hQ #2 #H2 iQ M Hvx2 i?Bb r2 Hi? Q7 /i BM bi iBbiB+ HHv bQ
K MM2 - 12 /2p2HQT2/ bQ7ir "2 i BHQ 2/ 7Q  i?Bb Tm TQb2X 6B"
iQ:2i?2  rBi? +QKKQMHvV mb2/ BK ;2 T'Q+2bbBM; TBT2HBM2 7Q"
/i - M/ ?2°2 rBi?Qmi i?2 M22/iQ "2Hv QM bBM:H2 +2HH 72 im 2
/B 2+iHV rBi? i?2 BK :2bBM ?B:?2 Q  HQri? Qm:?2Tmib2iiBM;X h?
TH i7Q K-r biQ #mBH/ b2KB@ miQK i2/ TT'Q +?iQ [m MiB7v +
BM +QHQMB2b Q7 +2HHb- M/ iQ +°2 i2 i?Bb bQ7ir "2 7° K2rQ'F
Bb #Qi? 2 bv iQ mb2 7Q° b+B2MiBbi rBi?Qmi bB:MB}+ Mi +QKTm
HHQrBM: ;"2 i ~2tB#BHBiv M/ TQr2 7Q  2tT2 B2M+2/ mb2 bX

br2r Mi2/iQ K F2 i?Bb TH i7Q K 2ti2M/B#H2 M/ p BH #H2 iQ b
b TQbbB#H2 rBi?Qmi "2bi'B+iBQMb- r2 ? p2 BKTH2K2Mi2/ HH 1
mMbBM: QT2M bQm +2 bQ7ir "2 M/ "2H2 b2/ Bi mM/2° M QT2M HB
T KQmMi 7Q  b+B2MiBbibiQ "2HVOM QT2M iQQHb iQi?2 : 2 i2bi
BM+"2 b2 i° MbT “2M+v- 2T Q/m+B#BHBiv- M/ ++2bbB#BHBiv i

dN



?m /H2b T2 bBbib7Q  i?2H ;2" "2b2 "+? +QKKmMBiviQi>  MbBiB
Q7 +HQb2/bQ7ir "2 M/ "iB+H2 Tm#HBb?BM;-2p2 vbQ7ir "2 M/T
QT2MHvV p BH #H2 Bb bK HH bi2T iQr /b /p M+BM; b+B2M+2 BM
iQiBK2@b pBM;b M/ BM+ 2 b2/ 2bQm +2 p BH #BHBiv7Q "2b2

SHQi M/ rB/;2i BMi2 +iBpBiv

hQ K22iQm /2bB;M ;Q Hb-r2 BKTH2K2Mi2/Qm 7" K2rQ ' F b b2i
BM M QT2M T°Q;" KK #H2 2MpB " QMK2MiX aT2+B}+ HHv- r2 mb:
UEHmMvp2 RYyRHXI 2x M/ : My pB CmTvi2 G #- b i?2v HHQr 7
IBbTH v Q7 "B+? +QMi2Mi BMHBM2 rBi? +Q/2 BM i?2 b K2 # Qrb2
HHQr2/ mb iQ H2p2 ;2 r2# i2+?MQHQ;B2b bm+? b >hJG M/ C

BMi2® +iBp2rB/;2ibpB S M2HyBWymVB 2~ 2d UbX2p2 Mbk¥r HX

M/ BMi2® +iBp2 THQib mbBM; "QF2? U"Q¥E/XY . My 2HIHEKERBLRirb2 K

U m/B;2 Ryk#X AMi2® +iBpBivBb +2Mi° H+QKTQM2MiQ7Qm M
b rB/;2ib K F2b Bi rB/2Hv ++2bbB#H2 iQ H ;2 MmK#2 Q7 b+
MmMT T > K2i2°  QTiBKBx iBQM b mb2'b + M b22 +? M;2b "2T 2b2Mi
BK ;2bBM "2 HiBK2r?2M i?2v /" ; bHB/2°'bQ BM Qi?2 r vbmT/ i:
BM+HmMbBQM Q7 BMi2' +iBp2 THQib T QpB/2b "B+? BM7Q 'K iBQM
i?2°Qm;?i?2/BbTH vQ7BK ;2b7Q b2H2+i2// i TQBMib-i?Bb HH
“2H i2 "2H i2 K2 bm 2K2Mib # +F iQ KB+ Qb+QTv BK ;2b- +QK#B]|
2ti° +i2/ [m MiBi iBp2 BK ;2 K2i'B+b rBi? i?2 T ii2 M 2+Q;MBiBQ!
?mK M pBbm H bvbi2KX AKTQ i MiHv- i?Bb HbQ +QMi ' B#mi2b iC
TH i7Q°K bBM+2 7Q" 2p2'v/ i TQBMib Bi Bb 2 bviQ pB2r i?2 BK
r?B+? bBKTHB}2b i?2 BMimBiBp2 mM/2 bi M/BM: Q7 ?Qr K2i'B+b
i?72 "BbF Q7 BMi"Q/m+BM; mMb22M 2 "Q bX

LQi #Hv- r?BH2 BMi2  +iBpBiv M/ "2M/2°BM; Q7 i?Qmb M/b Q7 /
T2 ' 7Q K M+2 bmz2 "QF2? HHQrb 2 bv mb2 Q7 +HB2Mi bB/2 :SIC
pB q2#:G iQ BKT ' Qp2 T2 ' 7Q K M+2 M/ bKQQi?Hv "2M/2° ?mM/ 2
BMi2® +iBp2 /i TQBMibX Pm™ +?2QB+2 Q7 bQ7ir "2 2+Qbvbi2K HH
iIQ ?mM/ 2/b Q7 KBHHBQMb TQBMib r?2M M22/2/ piBy kWi b? /2" U
reB+? b2 KH2bbHvV "2@#BMb TBt2H /i iQ Tmb? ?B;?2@H2p2H- /vl
2T 2b2Mi i BQMbiQi?2#°Qrb2 " BMbi2 /Q7 HHBM/BpB/m H/ i T
+m "2MiHv mbBM; iQ /BbTH vH ;2?B;?[m HBivBK ;2b Q7 biBi+?

3y



/QrM #°Qrb2 T2 7Q K M+2X Hi?Qm:?i?2K BM7Q+mb Q7 i?Bb 7°
/i pBbm HBxX iBQM- r2 "2+Q;MBx2 i?2 M22/ iQ BM+Q TQ"  i2 bi i
BMiQ i° /BiBQM H Tm#HBb?BM; 7Q K ib- r?B+? Bb ?2°2 +?B2p2/
Hi2 M iBp2 "2M/2°BM: 2M;BM2 iQ QTiBQM HHv 2tTQ i THQib b
UXbp; }H2bV b i?2v 2 "2M/2 2/ BM i?2 # Qrb2 X

bCmTvi2  LQi2#QQFb "2 "2M/2 2/ #v # Qrb2° 2M;BM2b rBi?Qmi
bQ7ir "2 QM i?2 +HB2Mi K +?BM2- i?Bb K F2 i?2 i MbBiBQM iQ
+HB2Mi K +?BM2 b2 KH2bbX CmTvi2> F2"M2H + M #2 bi "i2/ QM
M/ r?22M b2imT pB CmTvi2 >m# Q aa>-mb2 b+ M ++2bb BipB
M2irQ FX h?Bb Qz2'b MQi QMHv K DQ  BM+'2 b2 BM T2 '7Q K M
"2+ B2/ Qmi QM i?2 b2 p2 - #mi pQB/b 2 "Q T QM2 +QTvBM;
HTiQTb- M/ 7°22b mT iBK2 iQ mb2 rQ Fbi iBQMb BM T2 bQM- r?
bB/2 BMi2" +iBpBiv M/ 2 bv ++2bbiQ b p2/}H2bX

6° K2rQ ' F "+?Bi2+im 2

Pm- M HviB+ H7 K2rQ F 2HB2b QM b2p2°  Hr2HH@2bi #HBb?2/
iIQT2 7Q Ki?2[m MiB}+ iBQMQ7BK ;2/ i X aT2+B}+ HHv-r2 mb2
kykyg2b J+EBMMRAY b i?2 # +F#QM2 7Q biQ BM; M/ QT2 iBM; QM
/| i 70 K2b- b+BFBIi@BK ;2 Up My/RO MHMZIKHAX Up M /2 g Hi 2i HX
KyRRR7Q" BK ;2 T Q+2bbBM;- bi ibKQ/2Hb kKaRA#RQHB T WJ CSQRMR2IQ H /
2i HOYYWR- b+BFBi@H2 "M USRYRRQM/ Di+BPBib@#QQibi~ T 7Q /2°
bi iBbiB+ H[m MiBiB2b Q7 / i - DQ#HB# UWQCIKYW#INMBA .Rp 2HQH KRR Mi h.
iIQ BM+'2 b2 T2 7Q K M+2i?2°Qm;? T~ HH2H +QKTmyBME ;- M/ Mm
iQ7m’ i?22 bT22/ mT +QKTmi iBQMb #v +QKTBHBM,; +mbiQK Svi?Q
g?BH2 r26°2 +m " "2MiHv "2HvVBM; QM biQ BM; i?2 BK ;2 /i BM K
T2 7Q 'K M+2-i?2 "+?Bi2+im 2 HHQrb 7Q° 2 bv 2M? M+2K2Mi m
H;Q Bi?Kb b BKTH2K2Mi2/ BM . bF M/ _ v TQbbB#H2 pB JQ/BM
H ;2BK ;BM; /i b2iiQ#2 T Q+2bb2/2p2M QM T2 bQM HH TiQTEL
T2 7Q°K M+2 /2+°2 b2X

M HvbBb rQ F~Qr

h?2°2 "2i? 22 K BMbi2Tb BMpQHp2b BM i?2 M HvbBb T ' Q+2bb-
B/2MiB}2/ BM KB+ Qb+QTv BK ;2b-r?B+? "2[mB 2b i?2 mb2 Q7 N\

3R



+2HHb BM i?2 +QHQMv U7mim 2 p2 ' bBQMb BKiQ HbQ HHQrB/2
BK :2bVX A/2MiB}2/ +QHQMB2b + M #2 }Hi2 2/ # b2/ QM i?2B" :
U 2 " iBQiQ i?2B  #QmM/BM; #QtV- M/ T QtBBBi¥XiQX?2 BK :2
hQ B/2MiB7v bmBi #H2 i? 2b?QH/b 7Q  i?2b2 T ° K2i2 b-r2 mb2 b
2Qr bm#TQTmH iBQMb "2 B/2MiB}2/ mbBMGBiBRMYEMBRF2ViQK2
BiBb MQi BKK2/B i2HV Q#pBQmb r?2°2 +2°i BMi? 2b?QH/ b?2Qm|
TQBMib BM i?2 THQi- b2H2+iBQM Q7 /i TQBMib /BbTH vb i?2 +
BK ;:2b iQ 7 +BHBi i2 i?2 /2+BbBQM r?2i?2  i?2b2 /i TQBMib b?
2t+HmM/2/ 7°QK i?26Bl; B\HBF ¥

3k



6B;m 2 jXN, S~ K2i2  QTiBKBx iBQM 7Q" +QHQMWV?B/2 MiB MiaBQ MX

7Q°i?2 +QHQMv B/2MiB}+ iBQM rB/;2i b?QrBM; i?2 +Q/2 "mM BM i?2 BN
/IBbTH v2/ rB/;2i rBi? bHB/2 b mb2/iQ /Dmbii?2 +QHQMv }Hi2 ' bX M/ i
B/2MiB}2/ +QHQMB2b 2 "2M/2°2/ BM K :2Mi - +v M- M/ v2HHQrX h? 2;
+?2Qb2M iQ ;Bp2 BM+'2 b2/ /BbbQHpPBM; TQr2  Qp2 QM2 +QHQ  7Q Mz
PQB/BM: i?2 pBbm HMQBb2 7°QK mbBM: mMB[m2 +QHQ b 7Q 2 +? +QF

3]



6B;m 2 [ XRy, Zm HBiv +QMi QH THQiIi 7Q  B/2WHB}PBMQIRQ MB 2tbrXH VBiv
p2 bmb "2 U HbQ 2M+Q/2/ b K "F2  bBx2V Q7 2 +? +QHQMv HHQrb B
/IBz2 2Mi b2i Q7 +QHQMB2b #v b2H2+iBM; i?2 THQIii2/ K "F2'bX J "F2°
r?2°2 /2Mb2 "2;BQMb "2 +QHQ 2/ v2HHQr M/ bT b2 "2;BQMb T mTH2X
b2H2+iBQMb K /2 QM i?2 b K2 THQiIi "2 b?QrM BM i?2 /Bz2 2Mi T M2HDb-
+QHQMB2b 2K /2BM+"2 bBMHvi® MbT "2MiiQ 2KT bBx2i?2b2H2+iBQ
+QHQMB2b- M BK ;2 Bb /BbTH v2/7Q  i? i +QHQMvob Mm+2H * bi BMX
Q7Vp2'vH ;2 +QHEMB2ZBQHQMB2b rBi? HQ#+ @B GMBI2bBOQW ~QmM/ irB+.
i?72 "2 M/HQr2' +B +mH "Bivi? Mi?2/2Mb2bi TQTmH iBQM- bBKBH i
"26/mTH2ibdr?2°2+QHQMB2b 2\p B KR niid-/ M@;Ri@2B " 6WHB  +QHQMB2b -
bBM;H2 +QHQMB2b- i?2 TQTr§5| iBOQM Q7 BMi2 2biX



h?2 M2ti bi2T BbiQb2i i?°2b?QH/7Q r?B+? TBt2Hb "2 +H bbB}2
"2 M2; iBp2X h?Bb Bb QTiBQM H M/ 2M #H2b i?2 + H+mH iBQM C
bT'QTQ iBQM Q7 TBt2H T?2MQivT2b T2  +QHQMvV r?B+? Bb KQ°
M p2 ;2BMi2MbBivp Hm2 Q7 "#Bi° v mMBib M/ 2 bB2 iQ +QK
h?2 i? 2b?QH/BM; rB/;2i HHQrb 7Q  i?2 /BbTH v Q7 BM/BpB/m H
iI?72 Q B;BM HBK ;2br?2 2 KmHIBTH2 +QHQMB2b KB;?i #2 BM i?2
Q7T > K2i2'bbm+? b KBMBKMK i? 2b?QH/ "2 - bKQQi?BM; BK ;2
i?72 K tBKmMK MmMK#2™ Q7 b2T " i2i? 2b?QH/ "B;B,XMDHOR¥FXM #2 bT2+1

q?BH2i?2i? 2b?QH/p HM2 + M#2 b2i K Mm HHv mbBM: pBbm H B
BiBp2 M/ M2; iBp2 +QMi"QHb-i?2°2 Bb HbhQ M miQK i2/i? 2b?
b KTH2b +QM};m > #H2 MmK#2 Q7 TBt2Hb 7°QK HH +QHQMB2b
mb2b i?2 }'bi /2 Bp iBp2 Q7 i?2 F2"M2H /2MbBiv 2biBK i2 Q7 i?2 T
iBQM iQ }M/ bmBi #H2 "2 b 7Q  b2iiBM; i? 2b?QH/X h?2 "2 bQM
/2MbBiv 2biBK i2 BbiQ T'QpB/2 bKQQi?-: /m HHv BM+ 2 bBM:;
rBi?Qmi HQ+ Hp "B iBQM H2 /BM; iQ i?2 /2i2+iBQM Q7 7 Hb2 T2
i72°i2 Q7 +? M:2 Q7 bKQQi?2M2/ +m p2 Bb +QKKQMHvV mb2/iQ
K tBK - BX2X HQ+ iBQMb r?2°2 i?2 } bi /2 'Bp iBp2 +? M:2b bB;M-
"B2M+2 rQ FBM; rBi? BKKmMMQ~mQ 2b+2M+2 BK ;BM; /i - ~mQ Q.
7Q K +m p2b rBi? +H2 " KBMBK +HQb2iQi?2B/2 Hi? 2b?QHI/BM;
rQmH/ ? p2 #22M Tmi #v K Mm H BMbT2+iBQM Q7 BK :2bVX _ i?2"
bi*2i+? Qp2° rB/2 " M:2-r?B+? ? b i?2 2z2+ii? i BMi2MbBiv +m
~ ii2M Qmi bi?2M2; iBp2 TBt2H /Bbi'B#miBQM i° MbBiBQMb BMiC
"B2M+2-i?2B/2 Hi? 2b?QH/p HmM2 Bb +HQb2iQ i?Bb ~ ii2MBM; 7
r?B+? r2 22°2 °272°iQ b 6~ iBK 6 M/ +Q "2bTQM/b iQ r?2°2 i??2
Q7 i?2 BMi2MbBiv T°'Q}H2 TT'Q +22b- #mi /QM&i M2+2bb “v "2 +
/Bbi M+2 7Q" i?2 iQH2  M+2 Q7 ?2Qr +HQb2 iQ x2°Q i?2 } hi /2 Bp
Q' /2 iQ/2}M2 ~ iBK -BbMQi 72 bB#H2- bBM+2i?2p "B iBQM Q7
/Bz2" ;"2 iHv #2ir22M /BOBB#RRBROMMII2 /- r2 /2}M2 i?2 iQH2™ M
BMi2 p H b 2H iBp2iQ i?2bi M/ //2pB iBQM Q7 }'bi /2 Bp iBp2-

# " AETY

r?2°2 272 biQi?2bi M/ //2pB iBQM Q7 i?2} bi/2 Bp iBp2 Q7 i?;
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AM //BiBQM-r2/Bb 2: */~ iBK brBi?BM QM2 bi M/ “//2pB iBQM C
M2; iBp2 TBt2H /Bbi'B#miBQM iQ pQB/i? ii?2i? 2b?QH/ Bb Tmi
K tBK r?2°2i?2 " i2 Q7 +? M;2 Bb HbQ HQrX

b b?2QmH/ #2 +H2 ~ 7°QK i?2 T°2b2Mi iBQM #v MQr-i?2b2 2 2KT
BMBiBQMb- #mi i?72v HHQr mb iQ +QMbBbi2MiHV /2}M2 i?°2b?Q
M/ TH i2b- BMbi2 / Q7 "BbFBM; i?2 BM+HmMbBQM Q7 2°°Q b 7 Qt
7TQ K M+2 r?2M b2iiBM; i? 2b?QH/bX h?2 2tTQM2Mi BM i?2 iQH2
K tBK bdo T'QtBKBiv /Bbi M+2 + M #2 ir2 F2/ iQ bmBi #H2 p Hm2b
T Qi2BM 2tT 2bbBQM T°'Q}H2b-~mQ ' QT?Q 2 BMi2MbBiB2b- M/ H
#2 MQi2/i? ir2i' B2/ b2p2° Hr2HH 2bi #HBb? BK ;2 i? 2b?QH/BM;
Q/b #27Q 2 /2p2HQTBM; Qm™  QrM TT Q +?- BM+HmM/BM; Pibm i?"°
# b2/ i? 2b?QH/BM;- u2M i? 2b?QH/BM;-: mbbB M KBtim 2 KQ/2F
KBtim 2 KQ/2Hb- M/ E@K2 Mb +HmMbi2'BM;X LQM2 Q7 i?2b2 T2°
T 'iB+mH " Tm TQb2 bi?2 K2i?Q/ r2 /2p2HQT2/X

AM //BiBQM iQ mbBM; i?2 BMi2MbBivi? 2b?QH/ 7Q  /2}MBM; TBt:
BKT +i i?2 HQ+ iBQM Q7 i?2 +2Mi2° Q7 K bb 2 +? T?2MQivT2 “2;
QMHV TQbBiBp2 TBt2Hb "2 +QMbB/2°2/r?2M + H+mH iBM; i?2 +2
2z2+i Q7 # +F;"QmM/ bi BMBM; r?B+? rQmH/ Qi?2 rBb2 TmHH HH
iQ i?72 +QHQMYV 8R NKK R /XU
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6B;m 2 [ XRR, a2KB@ miQK iB+ BMi2MbBiwv?i220r2@H/BNMib¥ BMi2 7 +2
Q71?2 i? 2b?QH/BMVY rB/22M2H /2MbBiv 2biBK i2 7Q° TBt2H BMi2MbBiv
U#HmM2 +m ' p2 M/ mM/2 HvBM; ?BbiQ;" KV rBi? ?B;? UiQTV M/ HQr U#Q
}’bi /B2°Bp i2Q7i?2T ' Q}H2UQ  M;2 +m p2VX h?2;°2v?Q 'BxQMi H# M
H2p2H "QmM/ x2 Q- M/ i?2/Qii2/ ;"2vHBM2Bbr?2°2i?2i? 2b?QH/ Bbt
}’bi /2°Bp iBp2 Bb BMbB/2 i?2 iQH2® M+2 H2p2H Ui?2 Q" M;2 +m p2 iQm
H27iv@ tBb b?Qri?2 +QmMi Q7 TBt2Hb-i?2 "B;?2iv@ tBb b?Qri?2 +? M;
M/ i?2 t@ tBb b?Qr i?72 MQ K HBx2/*B/Mi20HB 6 MvpBHVMM2MEBiv BK ;2 rBi?
UH27iV M/ rBi?Qmi U B;?iV # +F; QmM/ bi BMBM;X AM #Qi? BK ;2b- i?
2T 2b2Mib i?2 +2Mi2° Q7 K bb 7Q° QMHv i?2 TQbBiBp2 TBt2Hb U+ H+
BK ;2iQi?2 "B;?2iVr?2°2 b i?2 +v M/Qi 2T 2b2Mib i?2 +2Mi2° Q7 K bb
bi BMBM; Bb BM+HmM/2/ U+ H+mH i2/ 7' QK i?2 BMi2MbBiv BK ;2 iQ i?2 H
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7i2° /2}MBM; TT QT B i2i? 2b?QH/b-b2p2  H+QHQMvV K2i B+b

b? T2T QT2iB2bbm+? b "2 - bT2+i iBQU2HQM; iBQMV- bQHB
HHQrb mbiQ bi’ iB7v +QHQMB2b #v b? T2 BM bb vbr?2°2i?Bb B
/I + H+mH iBQM Q7 i?2b2 +? ~ +i2 'BbiB+b HbQ 7Q  i?2 TQbBiBp:
6Q 72 TBt2H BMi2MbBiB2b-r2 + H+mH i2i?2 +2Mi2° Q7 K bb 7Q"
mb2 bm#i> +i# +F:"QmM/ bi BMBM: 7°QK BK :2b bQ i? ii?2b2 + M
BM?2 iK TbhQ7 p2 ;2BMi2MbBiv2tT 2bbBQM 7Q KmHiBTH2 +QH
U bBB;XXRVX h?2 /Bbi M+2 #2ir22M i?2 +2Mi2 Q7 K bb 7Q  /Bz2 2
i?72M #2 mb2/iQ /2i2°KBM2 Bib Qzb2i 7°QK i?2 +QHQMv +2Mi QB/.
i22/2:°22 Q7 bvKK2i'B+ H 2tT 2bbBQM BM i?2 +QHQMvVX

hQ BMi2  +iBp2Hv rQ F rBi? i?2 /i M/ HH i?2b2 K2i'B+b-r2 mb:
M/ THQIiiBM; bi> i2:v b 7i2  i?2 +QHGMXBKZMIBKF QBIQMiHv-
KmHiBTH2 THQIiiBM; T M2Hb 7Q  /Bz2 2Mi K2 bm 2b + M #2 b?2Qrl
b2H2+iBM: +2HHb BM QM2 THQIiiBM: T M2H- i?2v rBHH #2 ?B:?HE
r2HH- b?QrBM: ?2Qr TQTmH iBQM Q7 +2HHb b+Q 2 7Q b2p2° H /B
pB2rX A7 + i2:Q'B+ Hp 'B #H2 Ubm+? b i'2 iK2Mi +QM/BiBQN
THQib- i'2M/ HBM2b + M #2 //2/ mbBM; b+ ii2 THQi bKQQi?BM;
/IBbiBM;mBb? i?2 Qp2° HH T ii2 M #2ir22M +QM/BiBQMbX q?22M M
mQmbp "B #H2-i?2 THQIiiBM: BMi2 7 +2 HHQrb7Q mTiQi? 22 H
p B #H2b QM i?2t@ tBb-r?B+? 7 +BHBi i2b +QKT "BbQMb #2ir22
+°2 iBM: b2T " i2 THQib 7Q" /Bz2 2Mi + i2:Q B2b M/ i?2 i'VBM; i
THQibX hQ +°2 i2 i?2 KQbi 2T 2b2Mi iBp2 pBbm H b2K MiB+b |
++m> i2 +QKT "BbQM Q7 +QHQMB2b #2ir22M +QM/BiBQMb-r2 /2p
i2° THQib r?2°2 TQBMib "2 H B/ Qmi ++Q /BM;iQ i?2 F2°M2H /2M
TQBMibBMi?2b K2;°QmTX h?2b? T2 Q7 i?Bb /Bbi'B#miBQM Bb
#mi/Q2b MQi ? p2i?2/ r# +Fb Q7 K bFBM: i?2 MmK#2 Q7 Q#b2 p
bK HH /Bbi'B#miBQMb TT2 " mMM im> HHv bKQQi?X AM +QKT "B
Qm  KQ/B}+ iBQM ? bi?2 /p Mi ;2b Q7 pQB/BM: Bbbm2b rBi? #BM
bBx2 UbBKBH " iQ E.1+m'p2p2 bmb ?BbiQ;  KV-MQi? pBM; iQ
QM+2i?22 THQIi ;"QrbiQQ rB/2- T2 7Q KBM; #2ii2°  7Q  #B:;/ i b2ib
+QKKQMHvV mb2/ bi iBbiB+ HT QT2 ivX h?2 KBMBK H TT2 ° M+:
i?72 TQBMib HHQrb 7Q  i?2 2 bv //BiBQM Q7 TQTmH iBQM bi iBb
iBQM rBi?Qmi K FBM; i?2 THQi iQQ #mbvX h?2 7" K2rQ F +m "2Mi|
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Q7 K2 bm'2Q7 +2Mi° Hi2M/2M+v bm+? bi?2 K2 M Q" K2/B M- it
+QM}/2M+2 BMi2 ' p HmbBM; #QQibi° TTBM; rBi? 2TH +2K2MiX N
"2 +QMp2MB2Mi iQQHb iQ TT QtBK i2 i?2 +?2 M+2 #v r?B+? Q#b.
TT2 "2/ #v +? M+2 b MQM@Qp2 H TTBM; BMi2 p Hb BM/B+ i2
M/ i?Qb2 Qp2 H TTBM; #v k8W Q7 i?2B iQi H H2M;i? BM/B+ i2
h?Bb "Qm;? BM/B+ iBQM Q7 bi iBbiB+ HbB;MB}+ M+2 HDbQ T QK
reB+? /22KT? bBx2 i?2 "2HB M+2 Q7 "2 +?BM; 2t +iHv TlyXy8X

Bra+ sox2- proportion

— — — — — T
R B g NS & o N o RS & ¢ E
2d 2d 2d 2d 2d 2d 2d 2d
100 200 300 400 500 600 700 800

6B;m 2 jXRk, oBbm HBx iBQM Q7 +QHXBUVHKBMBXAXIX+2 7Q  i?2 pBbm HB>
Q7 +QHQMV K2i'B+bX a2p2°" Ht M/vp "B #H2b + M #2 THQii2/ bBKmHi N
M/ THQiI bi?2iB+b + M HbQ #2 +QMi"QHH2/ 7°QK i?2 rB/;2iX

iX9 .Bb+mbbBQM

aT iB HQ ; MBx iBQM Q7 +2HH 7 i2b BM KB+ QT ii2"Mb ? b #22M
bQ 7 " KB+ QT ii2"MBM; bim/B2b ? p2 7Q+mb2/ QM bvKK2i B+ H
BM MMmH Q' /BbF@b? T2/ b2;K2Mib-r?2 2 b bim/B2b Q7 MQMG
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? p2 "2TQ i2/ bvkKK2i'B+ HHQ+ HBx iBQM Q7 i?2b2 7 i2b iQ QM:
? b#22M bm;;2bi2/i? i /?2°2Mi +QHQMB2b + MMQi mM/2 ;Q bm+
Q7 +2HH 7 i2b M/ rBHH Hr vb /Bz2 2MiB i2 bvKK2i B+ HHv rBi?
7 +BM; Qmir /b M/ i?2 BMi2 ' BQ QM+2 BMr /b Ur?2M i?2 BM/m+
TQbi2°'BQ ' BxBM; KQ 'T?Q;2MbVX >Qr2p2 -r?2i?2 KB+ QT ii2 "Mb
7 i2BM/m+iBQMb ? b MQi #22M BMp2biB; i2/ BM /2i BH- bQ Bi Bb
#H2 +QK#BM iBOQM Q7 BMTmi T ° K2i2'bBb v2iiQ #2 7QmM/X LQ
2TQ 2/ i? i i?2 MmK#2° Q7 +2HHb Bb + BiB+ H7Q i?2 bm++2hbl
H Bx iBQM Q7 MQM®@ /?2 2Mi ;; 2; i2b- 1?2 BKT +i Q7 bBKmHi I
T ii2"M bBx2 M/ +2HH /2MbBiv ? p2 MQi #22M BMp2biB; i2/ BM /
r2 /2KQMbi" i2i? i #v 2tTHQ BM; i?2b2 irQ T ~ K2i2'b BM +QK#BM
bT iB HQ ; MBx iBQM Q7 +2HH 7 i2b > M:BM; 7°QK mMB7Q K "*

aQtk 2tT ' 2bbBQM i QTTQbBi2 2M/b Q7 i?2 +QHQMv- iQ mMMB7Q " K

Aib?QmH/ #2 MQi2/i? iMQM@ MMmMmH ~ +2HH 7 i2 Q ; MBx iBQM E
Q#b2 p2/ T 2pBQmbHvVv-BM+HmM/BM; b BMi2 KBt2/ BM/BpB/m H +2
i bT2+B}+ +QM+2Mi  iBQMb Q7 HB; M/b biBKmH iBM; TQbi2 BQ"
2i HXyR+ b KBt2/ bK HH +QKT +i "2;BQMb Q7 +2HHb Q7 i?2 b K
R9y mK KQmb2 1TBG*b +QHQMB2b /Bz2 2MiB i2/ rBi? gLh M/ "JS
kyR\> b BM+QKTH2i2 MMmH " b2;K2Mib BM kyy mK ?Sa*b +QHQI
r /b2+iQ/2 K7 i2b UlsBKRY2iMAXb +QKT +i HQ+ HBx2/ TQTmH iBQI
mK /B K2i2° 2HHBTiIB+ HKB+ QT ii2 " Mb Q7 KSa*b KyBMi¥ BM2/ BM
>Qr2p2 -i?2b2 bim/B2b /B/ MQi 7Q+mb QM 2tTHQ BM; iQ r?B+? 2t
MBx iBQM "2+ TBimH i2br? i ? b #22M "2TQ i2/ 7Q°  MQM@ /?2" 2
i?72°27Q°2 MQi BMp2biB; i2 2tT2 ' BK2Mi H +QM/BiBQMb i? i rQmH
Bx2/ Q ; MBx iBQM Q7 i?2 " M/ aQtk 2tT 2bbBM; /QK BMbX Pm
i?Bb T 2pBQmb rQ ' F #v BM+ 2 bBM; Qm mM/2 bi M/IBM; 7Q ?Qr
+ M#2 imM2/iQ 2T Q/m+B#Hv ;Bp2 Bb2iQ TQH "Bx2/ 2tT 2bbBC(

iX9XR avbi2K bBx2 b +QMi"QH T > K2i2  7Q  TQH F

a2p2° HK2+? MBbKb ? p2 #22M T QTQb2/iQTH v "QH2BMi?27Q
"B+ HbT iB HQ ; MBx iBQM Q7 +2HH 7 i2b BM KB+ QT ii2 "Mb BM-
/IBzmbBM; +iBp iQ'b M/ BM?B#BRENDr Ut iZ) KKK dH XK~ b ?

2i HYROS # bQH i2° H 2+2TiQ HQ+ HBx iBQM M/ iB:?i DmM+iBQ
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2TBi?2HB H H v2 UWUR@+K2+HXIB+ H 7Q +2hbyWHBW ZJbHXH @
HiQ vhm BM; T ii2 " Mb7 QK /Bz2 2MiB H +iBp iQ° M/ BM?B#BiC(
2i HXyR&yRMNK J2+? MB+ H 7Q +2b ? p2 #22M bm;;2bi2/ iQ "2;mkt
Q7 M2m " Q2+iQ/2°K 7 i2b BM KB+ QT ii2 WRB?BATQ UsavBRi HX
i?72HQ+mb Q7" 2tT 2bbBQM BM bvKK2i'v@# 2 FBM; MQM@ /?2"°
Ua ;v 2i KPR >Qr2p2 - bim/B2b ? p2 HbQ 2TQ i2/ bTQIi@HBF2 2
KB+ Q@T ii2 M2/ +QHQMB2b ;QBM; i?°'Qm;? M2m kHRABIz2 2MiB i
M/ i?2 "2@Q++m 2M+2 Q7 i?2 2/;2 T?2MQivT2 BM i?2 +QHQMvV -
/IBz2 2MiB iBQM WgB2X2i 2HX iBM; 7 i2 T ii2"Mb bm;;2bi "QH2 7
Qb+BHH iBQMb-r?B+?? p2T 2pBQmMbHV #22M T QTQb2/iQ Q ; M
p2'vH ;2Ujyyy mKV +QHQMB2b i?B;? HB; M/ QM2 MBMiBQMb U
iQr? iQM2rQmH/ 2tT2+i7°QK M Qb+BHH iQ'vK2+? MBbKb rBi?
i?72 +QHQMvV /B K2i2 "X Pm™ Q#b2 p iBQMb Q7 +2HH 7 i2bi? iQ ; M
2iv- " i?22 1?7 M +QM+2Mi B+ 2/;2@iQ@+2Mi2 T Q; 2bbBQM- //
Q7 2pB/2M+2 bm;;2biBM;i? i +QKTH2t +QK#BM iQ'B HK2+? MBbK
i?72°i? M QMHvV bBKTH2 K2+? MB+ HQ +?2KB+ H ;"  /B2Mib- bB
#H2 iQ 2tTH BM "2T2 iBM; T ii2"Mb Q brBi+?BM; #2ir22M TQH "B
T ii2 MBM; BM +QHQMB2b Q7 bvKK2i B+ H ;2QK2i B2bX

aT2+B}+ HHv-i?2 TQH "Bx2/ T ii2 Mbr2 2TQ i?2 2TQBMiiQi?2
bBx2 M/ /2MbBiv iQ +? M;2 i?2 bvbi2K T QT2 iB2b BM K MM2" i
bvKK2i"B+ H /Bbi'B#miBQM Q7 +2HH 7 i2bX aBKBH " iQ ?Qr p2'v
bm;;2bi2/iQ /Bb mTi MMmH ~ 7 i2 Q ; MBx iBQM #v }iiBM; KmHIiB
rBi?BM i?2 bvbi2K bBx2- p2°'vbK HH +QHQMB2b KB;?i BMi2 72 21
T ii2"MBM; i2°Qm;? KBbK i+? Q7 bvbi2K bBx2 M/i?2H2M;i? b+ F
+QM+2Mi° iBQM ;" /IB2Mi-bm+?i? ii?2 bB;M HQb+BHH iBQM T2"
Q7 i?2 bvbi2KX am;;2biBp2Hv- bK HH2® +QHQMB2b KB;?i MQi T°
+2Mi° HHv bi #BHBx2 i?2 2tT 2bbBQM T ii2 " Mb ;Bp2M i?2 H2M;i"
bB;M HHBM; KQH2+mH2b +i-bQ i? i bK HHBMBIB HQzb2ib BM 7
Qp2  iBK2X bvKK2i'B+ HHv TQbBiBQM2/ +2HH 7 i2b T°QpB/2 b\
HB; M/ bQm +2b M/ bBMFb M/ i?2B" /Bz2 2MiB H BMi2  +iBQM r|
BMi?2 #mHF 2z2+iBp2Hv 2bi #HBb?2b bvKK2i'B+ H +QM/BiBQM
Tm'i?2° T2 ' T2im i2 Mv BMBiB HQzb2iX AM bvbi2K r?B+? Bb ml
+2Mi QbvKK2i "B+ HHv-i?2"2M22/bMQi#2 M +iBp2K2+? MBbK B
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H2 /biQ TQH 'Bx iBQM- r?B+? BMbi2 / +QmH/ Q' B;BM i2 77 QK m
bBKBH ~iQ ?Qr /Bbi H pBb+2" H 2M/Q/2 K +2HHb "2 Tmb?2/ Qz
2K#°vQ i?°Qm;? +2HH /BpBbBQM 7Q +2b Q'B;BM iBM; b i?2 TQb
U MIQMB+ kZIRMH X ™ ?Qr +?22KB+ Hbvbi2K+ MHQb2 bvKK2i'v/m2i
~m+im iBQMb + 2 iBM; BMbi #BHBiB2b i? i RRYMHQr2/iQ ; Qr Uhi

S'2+Bb2Hvr?B+? +QHQMvV bBx2b "2 T2 'KBbbBp2iQ TQH "Bx2/7 i
BMp2biB; i2/ BM/2i BH-#mii?2i? 2b?QH/ TT2 'biQ#2 +HQb2iQ
#Qi? KQmb2 M/ ?mK M b bvKK2i'B+ H7 i2BM/m+iBQM ? b T 2pE
/IQrM iQ k8y mK +QHQMB2b Q7 ?S&ybMI 2t Kk mMKIXQHQMB2b 7Q
KSa*b UJQ ; MBKZIRMHXmi MQi b22M BM +QHQMB2b Q7 R9y mK 7Q
; MB 2i KWR3X AMi'B;mBM;Hv- i?2b2 H2M;i? b+ H2b "2 +HQb2 iQ
2TB#BMipBpr?@+? ;" Qrb 7 QK "QmM/ kyy mK Dmbi #27Q 2 i?72 QMEk
iBQM i18X8@1le-iQ #Qmi3yymK ii?22M/ Q7 ; bi'mH iBQM i1
HXyRZ2X h?2 H2M;i? Q7 i?2 2TB#H bi Bb BM i?Bb + b2 K2 bm 2/ 7
K H2M/- "QmM/ i?2 /Bbi HIiBT Q7 i?2 +mT@b? T2/ 2K# vQ-iQ i?:
2M/ Q7 i?2 2TB#H biX g?BH2 i?2 +mT@b? T2/ ;2QK2i'v Q7 i?2 K
i? i KQH2+mH2b /BzmbBM; BMbB/2 i?2 KMBQiB+ + pBiv+ M "2 +°
i? Mi°> p2'bBM; i?2 +m'pim 2 Q7 i?2 2TB#H bi Ur?B+? rQmH/ TQ
H2M;i? b+ H2b "2 KQ 2 /2p2HQTK2MiBM pBp@2ApbRMM2/ i242Mi
KQmb2 2TB#H bi +2HHb HQ+ HBx2 i?2B" "2+2TiQ'b 7Q"  /BzmbBM;
iQr /b i?2 + pBiv #2ir22M i?2 2TB#H bi M/ i?2 pBb+2"  H 2M/Q/2
M HHBM; KQH2+mH2b 7°'QK T2M2i"  iBM; i?2 2TB#H bi pB i?2 7Q
H v2' HBMF2/ pB TB+ HHv HQ+ i2/ iB;?i\DRNVDBEBMb UQVRP?M; 2i
rbT ' 2pBQmbHvYV "2TQ i2/7Q KB+ QT ii2RMR#EX? B2a2b 2JAMQB-N2jib H X
[2KQMbi® i2i? i "JS@HB; M/b /Q BM/22/ /IBzmb2 + Qbb i?2 +m’p
i?2 2TB#H bi M/ i?2 pBb+2" H2M/Q/2 K- M/ i?mb i?2 K2 bm 2/ H?2
Bb i?2 /2p2HQTK2Mi HHv "2H2p Mi /Bbi M+2 Qp2 r?B+? KQ ' T?Q
+iX

6m i?2° bmTTQ i 7Q° bvbi2K bBx2 b +'BiB+ H bvKK2i'v # 2 FI
#2 7QmM/ BM “2+2Mi bim/B2b T 2b2MiBM; i?2 i?2Q 2iB+ H 7QmM
/IBzmbBQM /'Bp2M bvKK2i'v # 2 FBM; +QmH/ #2 +QmTH2/ iQ /2p:
mbBM; bvbi2K bBx2 b +QMi QH K2+? MBbK M/i?2°27Q 2 bm;;2b
i2K bBx2 ° M:2 ‘2 mMB[m2 BM HHQrBM; 7Q  bvbi2K TQH "Bx iBQI
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kykyX h?2 "2HB M+2 QM bvbi2K bBx2 7Q  /2p2HQTK2Mi HiBK2 TQl
J2KQMbi® i2/i?2°Qm:? i?2 i2KTQ  H/2H v Q7 F2v /2p2HQTK2Mi H
7i2° +2HH #H iBQM BM i?2 2 “Hv 2K# vQX

AM //BiBQM iQ +QHQMvV /B K2i2 - +2HH MmK#2" HbQ BM~m2M +:
i?Bb bim/v r2 b?Qr ?Qr i?Bb T °~ K2i2° TH vb "QH2 BM TQH "Bx2
Pm }IM/BM:;b HB;:Mr2HH rBi? Q#b2'p iBQMb BM ;;'2: i2b Q7 MQM
? p2 #22M b?QrM iQ mM/2 ;Q 2HQM; iBQM M/ TQH "Bx2/ K "F2" 2
+ ' BiB+ HMmK#2 Q7 +2HHb "2 ;;°2; i2kWRPXyV; U2 BidB 2i HX
Q7 72r2° +2HHb U kyyV rQmH/ QMHv 2HQM; i2 Q++ bBQM HHv b
i? i Ryy mK /B K2i2° +QHQMB2b 2HB+Bi ;"2 i p "B iBQM BM +2H|
+ M mM/2;Q mMB7Q K BM/m+iBQM Q7 2Bi?2° K "F2° Q° TQH "B
;7 2, i2b U=eyyVrQmH/ + 2 i2 KmHIBTH2 TQH2b Q7 2HQM; iBQM
bBKBH ~iQ Qm™> M/ T '2pBQmb bim/B2b Q#b2 p iBQMb Q7 UbQK2i
BM/m+iBQM BM +QHQMB2b Q7 H ;2" /B K2i2'b U=8yy mKVX avt
b?QrM iQ KQp2 Qi?2" /2p2HQTK2Mi H bvbi2Kb BM M/ Qmi Q7 TQ
b BNK2H2;rMb 2 "2/ m+2/ +2HH pQHmMK2 i 2 "Hv /2p2HQTK2Mi H bi
i?72 +2HH /BpBbBQM T ii2"M 7°QK bVvKK2i'B+ iQ bvKK2i"B+ ;2M2"
U>m# ib+? ZiyRMX M/ BM TQH "Bx iBQM Q7 /Bz2 2MiB i2/ M2m QM
bBx2b T 2p2Mi TQH 'Bx iBQM-BMi2 K2/B i2 +2HH bBx2b bmTTQ i
H ;2> bBx2b ++QKKQ/ i2 M2m' QM H#BTQH "Bx iBQMr?B+? HH
UJ2M+?IM Ry RMX

h?2 BKT +iQ7 +2HH b22/BM; /2MbBiv? bbQ7 "QMHvV #22M 2tTHQ
KB+ QT ii2"Mb- BM+HmM/BM; 8yy mK M/ Ryyy mK +QHQMB2b /m" B
HBF2 /Bz2 2MiB iBQMWRIERQ*HVM HXHRN M/ Ryyy mK +QHQMB2b
Im"BM; 2+iQ/2°K@bT2+B}+ /Bz2 kKRYMYX B2QB2UsIBn2 R2bHRTQ i bBKB
2z22+ibQ7p vBM; b22/BM; /2MbBivBMi? i ?B;?2 +2HH/2MbBiv .
"2;BQM iQr /b i?2 +QHQMvV #Q /2 - r?BH2 HQr2 /2MbBiB2b 2tT M
iQr /b i?2 +QHQMvV +2Mi2 X >272 r2 2ti2M/ i?2b2 }M/BM;b rBi? i~
MQM@ MMmH "7 i2Q ; MBx iBQM #v bb vBM; +2HHb BM bK HH k
p vBM;/2MbBiB2bX h?Bb TT Q +? 2p2 H2/i? ir?BH2i?2 2ti 2K2
"2 bBKBH " iQi?Qb2 Q7 8yy mK M/ Ryyy mK T ii2"Mb UM2 " mMB?7
/I2MbBiB2b M/ M2 " mMB7Q K +2Mi° H 7 i2 i ?B;? /I12MbBiB2bV-
/IBz2 2MiX aT2+B}+ HHv- r?BH2 H ;2" +QHQMB2b ;" /m HHv 2tT
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7 i2°2:BQMbr2 Q#b2'p2i?2 Qz@+2Mi2  HQ+ HBx iBQM Q7 i?2b2"
/2MbBiB2b- M/ i?2 7 i2 Q' ; MBx iBQM "2b2K#H2b M BMM2  /Bb+
QMHvV i ?B;? /2MbBiB2b r?2M i?2 +2Mi° H7 i2 "2:BQM Q++mTB2b

i X9Xk S'2@2tBbiBM; bT iB HQ ; MBx iBQM

M //BIiIBQM H +QMbB/2  iBQM 7Q  bT iB H7 i2 Q' ; MBx iBQM 7i
"QH2 Q7 BMBIiB H ?2i2°Q;2M2BiB2b z2+iBM; 2M/TQBMi Q" ; MBx il
/IBz2 2MiB iBQM ? b #22M "2TQ i2/ 7Q ?Sa*b BM Ryyy mK +QHQI
BM/m+2/ #v i?2 +QHQMvV #QmM/ "B2b H 2 /v #27Q° 2 BM/m+iBQM
HXyReX b Bi Bb bvKK2i B+ HHv /Bbi B#mi2/- Bi Bb /B{+mHi iQ /|
7°QK i?22z2+i Q7 i?2 bvKK2i'B+ HHV /Bbi'B#mi2/ >Qr2p2 - "2+2M
Qp2 +QHQMB2b b?Qr2/i? ii?2 bB;M Hb BM i?2 K2/B r2°'2 + T #
T'2@2tBbiBM; Q°; MBx iBQM M/ +QHQMB2b /Bz2 2MiB i2/rBi? 2/
HB; M/ bQm +2 " i?2 i? M HH "QmM/ ++Q /BM; iQ i?2 T 2@ 2tBt
i?72 "2;BQM Q7 i?2 Qmi2 7 i2b Bb HbQ MQi Hr vb +QM}M2/ iQ i?Z
T'2@Q ; MBx2/ 2/;2 +2HHbkYyBMM 7ABMTZIHHEBXx2/ +QHQMB2b- i?2
T '2@2tBbiBM; Q; MBx iBQM Bb MQi v2i 7TmHHvV mM+Qp2 2/X S 2y
T 22tBbiBM; ?22i2°Q;2M2BiB2b M/ +2HH /2MbBiv ;Qp2'M Q" ; MBX
2HHBTIB+ HT ii2 " Mb-bm;;2biBM; TQbbB#H2 2z2+i Q7 ?2i2°Q;2WN
IM HT ii2 Mb U"HBM3RiI HX

>2°2-12 2KQp2/i?22TQbbB#BHBiv Q7 ?22i2 Q;2M2Qmbb22/BM; TQ
i?72TQH "Bx2/+2HH 7 i2T ii2 MBM; #v; QrBM; +2HHbBM ?QKQ;2
h?2°27Q 2-i?2Q B;BMb Q7 TQH "Bx2/2tT 2bbBQM Kmbi Q++m~ 2]
/IBz2 2MiB i BQMX Pm™ 2zQ ibiQ 2Hm+B/ i2 i?Bb #v T"BKBM; +2HF
? p2bQ7 " #22MBM+QM+HmMbBp2/m2iQi?2i2+?MB+ H+? HH2M;:
T BKBM; T2 ' BQ/ 7i2  +QHQMB2b 2 +? +QM~m2M+v r?BH2 /Bz2 2
Ki+?2/rBi?i?2b22/BM; /2MbBiB2b Q7 +QHQMB2brBi? TQH "Bx2/
2Bi?2 + b2 i?BbTQBMibiQi?2+ T #BHBivQ7 TQTmH iBQMb Q7 m
TQH 'Bx2/ +2HH 7 i2 Q ; MBx iBQM b i?2v /Bz2 2MiB i2- 2Bi?2" 7
iIQ T BK2/ THmMm BTQi2Mi bi i2- Q" 77 QK T BK2/ THmMm BTQi2Mi i
HBF2 7 i2X g?BH2 i?2°'2Bbp B iBQM BM +2HH 7 i2 Q ; MBx iBQ
i?72 b K2r2HH- bm;;2biBM; i? ii?2 BMBiB H b22/BM; +2HH ii +?K
BM i?Bb T'Q+2bb- U2bT2+B HHv b i?2 p B iBQM Bb i?2 ;2 i2bi
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r?2°2 MM+QMi"QHH2/ p "B iBQM BM i?2 MmK#2 Q7 +2HHb i? i /
? p2i?2 :°2 i2bi T'QTQ iBQM H BKT +iV-i?Bb p "B iBQM Bb /QKE
BMTmiT > K2i2'bbm+? b +2HH b22/BM: /2MbBiv- T ii2 M bBx2- N\

AM bmKK “v-r2 ? p2 2KTHQvV2/ +QKT 2?2MbBp2 [m2°v Q7 "2H2p

K2i2'br?B+? "2p2 H2/ + BiB+ H QH2 7Q bvbi2K bBx2- #Qi? Bl
2i2° M/ +2HH b22/BM; /2MbBiv- BM i MbBiBQMBM; /?2 2Mi bvbi
bT +2b bmTTQ 'iBM; 2Bi?2"° bm;;2biBM; +QKTH2t +QK#BM iQ B H
bT iB H7 i2 Q" ; MBx iBQM BM /Bz2 2MiB iBQM Sa*b- M/ //b iQ (
?Qr #BQHQ;B+ H bvbi2Kb + M # 2 F bvKK2i vX
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*?2 Ti2 9

*OM+HmMbBQMb M/ 7mim 2 /B Z

O9XR amKK v Q7 2bmHib

h?2 "2b2 "+?2 QM ; bi BN pBYR@KBFZI2 B2M+2/irQ bB;MB}+ Mi /p
BMkyR9 rBi? i?2/Bb+Qp2'vQ7+2HH 7 i2Q ; MBx iBQMBM DbT iE
MQM@ /?2°2Mi ?Sa* ;;°2; i2b M/ b+QM+2Mi'B+ MMmMH ~b2;K2N\
?Sa* +QHQMB2b U'K\BWE 2K~HO® 2i KHXS #mBH/BM; mTQM T 2pBQ
2TQ ibQ7TQH "Bx2/2tT 2bbBQMT ii2 Mb7Q Sa*kiy3a* ;; 2; i2
J "BFr 2i BHyX\W- M/ i?2 "2+2Mi /12p2HQTK2Mib Q7 KB+ QT ii2 ME
U" mr2Mb 2liyH3822° MB RiyyHX F B 2ik\HMRaBM+2 i?2M- MmK2 Qmb
T T2 b? p2#22M Tm#HBDb?2/ r?B+?2 7m i?2 /2b+ " B#2 i?2 #2? pBQ
T°QpB/2 K2+? MBbKb M/ KQ/2Hb iQ 2tTH BM i?2 mM/2 "HvBM; T°
Q#b2 p2/ bT iB H+2HH 7 i2 Q; MBx iBQMX >2"2r2 +QMi B#mi2
#Q/v Q7 HBi2  im'2-#v T QpB/BM; BMbB;?2i BMiQ ?Qr /?2 2Mi bvbi
7 i2 Q'; MBx iBQM- M/ r?B+? bvbi2K T ° K2i2'b ;Qp2 Mb i?Bb T°
HbQ /p M+2b i?2 K2 Mbi? Qm;?2 r?B+?r2[m MiB7v KB+ Qb+QTv
#v T°QpB/BM; bBKTH2 iQ mb2 M HviB+ H7 K2rQ Fb-r?B+? +QK"
BK ;2b BM #Qi? M HvbBb M/ +QKKmMB+ iBQM Q7 BK :BM; / i X

*2 Ti2> k /2b+ B#2b bQ7ir "2 T +F :2 7Q" [m MiB7vBM: bT iB
K "F2  2tT 2bbBQM 7 QK bBM:H2 +2HH / i /2 Bp2/ 7°QK KB+ Qb+
22i2°Q:2M2Qmb 7 +iQ b bb2'i /Bz2 '2MiB H 2z2+ib QM +2HHb
rBi?BM +QHQMB2b bQ i? i i?2b2 2tT2'B2M+2 p '"vBM; /2:°22b Q
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2MpB ' QMK2Mi H +m2bX AM pBi"Q bb vb Q7i2M /Q MQi HHQr +Q
p B #H2b M/i?2°2Bb H +F Q72 bviQmb2bQ7ir " 2iQBMp2biB;
p B iBQM BM i?2b2 7 +iQ bX Pm  bQ7ir "2 T +F ;2 //"'2bb2b i?B
i?2 [m MiB}+ iBQM Q7 bT iB HHvV ?22i2°Q;2M2Qmb +2HH "2bTQMb
+QHQMB2b Q7 +2HHDb rBi?BM r2HH M/ BM/BpB/m H +2HHb + N
i?2B° TQbBiBQM rBi?BM i?2b2 +QHQMB2b- r?B+? 2M #H2b [m M
b 7TmM+iBQM Q7 +2HHmMH ~ HQ+ iBQMX hQ bmTTQ i # Q / b+
7TmHH 7mM+iBQM HBiv Q7 i?2 bQ7ir "2 Bb p BH #H2 i? "' Qm;?
IbBM; i?Bb bQ7ir "2 iQ M Hvx2 /i 7°QK b+'22MBM;@QTiBKB>
TH i7Q K- r2 b?Qr i? i 2mK M THmM BTQi2Mi bi2K +2HH@/2 Bp2/ -
MmMM/2° THM BTQi2M+v K BMi2M M+2 Q" /Bz2'2MiB iBQM@BM/m+
"2bTQMb2b i? i "2 /2T2M/2Mi QM bT iB H Q ; MBx iBQMX h?B
2M #H2 KQ'2 ++m  i2 M/ T 2/B+iBp2 +QMi2ti@/2T2M/2Mi /" m; b+
BMp2biB; iBQMX

*2Ti2 ] /Ip M+2b Qm™ mM/2 bi M/BM; Q7 ?2Qr +2HH 7 i2b "2 Q;
TQTmH iBQMb Q7 +2HHb 2tBi THM BTQi2M+vX aT2+B}+ HHv- r2
iBM; KB+ QT ii2 " M2/ KQmb2 1TBG*b iQr /b TQbi2"'BQ  ; bi'mH
1TBG* +QHQMB2b Q°; MBx2 +2HH 7 i2b 2Bi?2"  bvKK2i'B+ HHv Q°
T2M/2Mi QM 1?2 bBx2 Q7 i?2 bvbi2KX avbi2K bBx2 + M #2 imM2/
i?72 /B K2i2° Q7 i?2 KB+ QT ii2 M2/ "2:BQM M/ i?2 +2HH b22/BM;
i2K iB+ HHv b2 "+?BM; +QK#BM iBQMb Q7 i?2b2 T ° K2i2 b-r2 B/
Q7 +QHQMv /B K2i2°'b M/ b22/BM; /2MbBiB2b r?2 2 +2HH 7 i2b /Q
b2;K2Mib- +? HH2M;BM; i?2 T 2/QKBM Mi pB2ri? i /?2 2Mi bvbiz
TQH 'Bx2/ +2HH 7 i2 T ii2 ’MBM;X AKTQ i MiHv- iQ 2{+B2MiHvVv bz
TQ iBM; THM BTQi2M+v-r2 [/ Ti2/ T '2pBQmbHvV /2p2HQT2/ ?B;’
7Q° KB+ QT ii2"MBM; Ne@r2HH TH i2b mbBM; lo@HB;?iX q2 +Q!
K2Mi H bb v rBi? i?2 /2p2HQTK2Mi Q7 M M HvVviB+ H 7 K2rQ'F
+QHQMB2b /B"2+iHV 7"QK KB+ Qb+QTv BK ;2b rBi?Qmii?2 M22/ i
/i -r?B+? + M#2 2°°Q  T°'QM2 7Q  p2'v /2Mb2 +QHQMB2bX h?Bb
rbBKTH2K2Mi2/ b b2iQ7rB/;2ibBM QT2M T 'Q;  KKBM; 2MpB"
i?2bi 2M;i?b Q7 ;" T?B+ Hmb2 BMi2 7 +2b M/ T Q; KKBM;@# b
++2bbB#BHBiv7Q b+B2MiBbib rBi?Qmi +QKTmi iBQM Hi BMBNM
"B2M+2/ M HvbibiQT2 7Q KTQr2 ' 7mH +mbiQKBx2/ +QKTmi iBQ
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9Xk AKT +i

*2HH #2? pBQ Bb BM~m2M+2/ #v +m2b i? i +2HHDb "2+2Bp2 7 QK |
K2Mi bm+? b bB;M Hb b2+ 2i2/ 7 QK Qi?2° +2HHb M/ +2HH@IiQ@
"2 bT iB HHv ?22i2°Q;2M2Qmb M/ +2HHb i /Bz2'2Mi TQbBiBQMb
i?mb 2tT2 B2M+2 p 'vBM; /2;°22b Q7 BM~m2M+2 7 QK bm+? 2Mpt
+B iBQM Q7 i?2 BKTQ i M+2 Q7 bT iB HHv ?2i2°Q;2M2Qmb bB;M
rvb iQ BMi2 "Q; i2 i?2B" BKT +i QM +2HH 7 i2 /12+BbBQMb Bb T
mMM/2 bi M/IBM; Q7 /2p2HQTK2Mi HT Q+2bb2br?2 2 +2HHb Q" ; M
M HHBM; MB+?2b +°2 i2/ 77QK bT iB HHv p "'vBM; KQ ' T?Q;2M ;" |/
#OQmM/ B2b Q7 K Mv "2;2M2" iBp2 K2/B+ Hi?2 TB2br?2 2 mM/2°
#2ir22M BM/BpB/m Hb BM iBbbm2 TQTmH iBQMb Bb BRI+2bb "v iC
pBi-Q@Q" ;2M2° iBM; b2H2+i2/ +2HH ivT2b i ?B;? bT2+B}+Biv- M/’
BM; " 2bmHib7 QK Mv #BQHQ;B+ H bb vrBi?p "vVBM; bT iB H+QM
i"2 iIK2Mi ;"QmTb r?B+? +QmH/ +QM7QmM/ QmiTmib B7 MQi +QMi°
iQ HQr "2T°Q/m+B#BHBiv #2ir22M H “;2- +QbiHv b+ 22MBM; bb v

g2 +QMi ' B#mi2iQ i?2b2 "2 bi?2”’Qm;?2Qm }M/BM;BRR pPBORQ/2p2HC
bvbi2Kb mb2 bBx2@# b2/ K2+? MBbKb iQ /Bbi B#mi2 7 i2b 2Bi?2
TQH 'Bx2/ K MM2 - M/i?°Qm:;? Qm  /2p2HQTK2Mi M/ /Bbi'B#miB
iQ 7 +BHBi i2 M/ bi M/ "/IBx2i?2 M HvbBb Q7 bT iB HHv Q" ; MBx:
MQivT2bX hQ;2i?2 rBi? Qm ™ T ' 2pBQmbHV /2p2HQT2/ ?B;?7@i1? Q
bb v- r2 T°QpB/2 TQr2 7mH TH i7Q 'K iQ brB7iHv M/ "Q#mbiHv |
Q ; MBx iBQM Q7 +2HH 7 i2X h?2 Q#b2 p iBQM i? i HbQ /?2 2Mi
K2i'v HbQ ? b#2M2}+B HT  +iB+ HBKTHB+ iBQMb7Q  "2b2 "+?22
B/2 H7Q  miQK i2/ BK ;BM; QM bi M/ '/ KB+ Qb+QTv b2imThb- rBi
b?22i@+ T #H2 BMbi mK2Mib M/ +mbiQK #mBHi ~mB/B+b TH i7C
BK ;BM;X "2BM; #H2 iQ bim/v TQH 'Bx iBQM Q7 +2HH 7 i2 Q ; ME
M/ MQM@ /2?2 2Mi bvbi2Kb rBHH HHQr “2b2 “+?22°biQ / r QM i?
bvbi2Kb-" M;BM; 7°QK KQ 2 BMi'B+ i2 ;;°2; i2KQ/2Hb BM+Hm/BI|
M/ 2ti° 2K# VQMB+ +2HH ivT2biQ +'2 i2i?2KQbi/2p2HQTK2Mi H
bB#BIM pBi@;2QK2i'B+ HHv M/ T?2MQivTiB+ HHv bBKTH2 /2?22
HHQrb ;72 i2° #BHBiv iQ bim/v b2T " i2 T’ Q+2bb2b BM BbQH iBC
7Q Kb +QMbiBimi2 TQr2 7mH 7 K2rQ Fi?2 i+ M 2M #H2 mb iQ
BMbB;?i BMiQ ?Qr +2HH 7 i2 Bb +[mB 2/ M/ Q' ; MBx2/ BM +2HH T
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9Xj GBKBi iBQMb

AM i?2b2 bim/B2b- r2 ? p2 T '2b2Mi2/ /i 7°QK K tBKmK BMi2Mb!
KB+ QT ii2" M2/ +QHQMB2b M/ 7Q+mb2/ QM i?2 Q ; MBx iBQM Q7
rBi?Qmi/Bb+mbbBM;i?2BKT +iQ7 +2HHb8 HQ+ iBQM HQM; i?2 X
b?QrM i? i +2HHb i /Bz2 2Mi /2Ti? BM +QHQMB2b + M +[mB 2 /B:
"2BM/m+2/iQ/Bz2 2MiB i2-r?2°2+2HHbi? i? p2KB;®  iQ'vl1iJh@
70mMM/BMi?2 #QiiQKH v2 - +HQb2biiQ i? 2kyHR®EB bHB22 HXQ ; MB
kyRdg K~ b? 2ikyHXOX h?2°2 "2 i H2 biirQBM?2 2Mi Q#bi +H2b i
1?72 2z2+1 Q7 x@/2Ti? BM ?B;?2@i? Qm;?Tmi bb vb-i?2 } bi M/ KQ
HH +QHQMB2b rBHH MQi ? p2 i?2B" #QiiQK +2HH H v2  BK ;2/ B
K2 MbK Mm HBMi2'p2MiBQM rQmH/ #2 *2[mB 2/iQ HB;M M/ 2H
2 +? +QHQMvVX h?Bb Bb T "iHVv/M2iQ +m'p im 2 Q7 i?2 ;H bb #Qii
reB+? r2 i’ B2/ iQ "2bQHp2 #v KQ/2HHBM; i?2 +m'p im 2 Q7 i?2 ;t
bQ7ir "2-#mir2 7QmM/ i? ii?2 bbB;M2/ 7Q+mb TQBMib /B/ biBH
i i?72b K2x@TH M2 i?2°'Qm;?2Qmi i?2 2MiB 2 TH i2-bQ r2 brBi+?2/
2p2°'v}2H/ r?B+? "2M/2°2/i?2 KQbi "Q#mbi " 2bmHib-#mi2p2MrBi?
K2i?Q/ i?2 #QiiQK H v2° Q7 HH +QHQMB2b r b MQi Q#b2 p2/ BM |
bi +F- TQbbB#Hv /m2 iQ bHB;?i p "B iBQM BM 1*J /2TQbBiBQM
b2+QM/ ?m /H2 Bb i? i+ "27mH BMi2 "Q; iBQM Q7 i?2 2z2+i Q7 /=2
i?72 "2bQHMIBQM HQM; i?2 x@ tBb TT'Q +?2/i?2tv@ 2bQHmMIiB(
BM?B#BiQ 'vVH ;2 MmK#2' Q7 x@bHB+2b iQ #2 +[mB 2/ BM i2 Kb
Ne@r2HH TH i2b BM H2bb i? M b2p2° H/ vbX Ai Bb TQbbB#H2 i7
K +?BM2 H2 "MBM; "2+QMbi m+iBQM bQHmMiBQMb- rBHH K F2 i?E
7Tmim 2- #mi ?22°2 r2 +?2Qb2 iQ 7Q+mb QM i?2 ?B;? i?2°Qm;?Tmi b
r?BH2 2Mbm BM; i? i r2 biBHH '2+Q /2/ BM7Q K iBQM 7 QK HH
2M #HBM; 7Q 7mim 2 BMp2biB; iBQM Q7 i?2 b K2 Q7 i?2/ i b2ir’
TT Q +?22b //°2bb2bi?2 T'Q#H2Kb QmiHBM2b #Qp2X

h?2x@bHB+2bi? ir2/B/+QHH2+i-r2°2+ Tim 2/ Qp2° ~ M;2Q7 (
+Qp2°2/i?2?2B;?2iUx@ tBb 2ti2MiV Q7 +QHQMB2b BM HH /B K2i2
/IBpB/m H K2 bm 2K2Mib Q7 +QHQMB2b /m " BM; /m BM; BK ;BM; I
H ;2 +QHQMB2b ? p2 bBKBH " ?2B;?2iQ7 "QmM/ k8@jy mKU 72r
i K2/BmK @ ?B;? /I2MbBiB2bX *2HH b22/BM; /2MbBiv? / KQ 2 MC(
?2B;?ii? Mi?2 +QHQMv /B K2i2° M/ +2HHDb iHQr2 b22/BM; /2Mb
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i #Hv ~ ii2° UbQK2iBK2b b KQMQH v2'Vi? M +QHQMB2b b22/2/
bi?2 ?2B;?ir b 2H iBp2Hv +QMbi Mi 7Q  p 'vBM; +QHQMv /B K2i
+QHQMB2b r b #mHFB2  rBi? ?B;?2 ?2B;?iiQ rB/i? " iBQ-r?B+
i?72 ;2QK2i'B2b Q7 i?2 MQM@ /?2 2Mi +2HH ;;°2; i2b T 2pBQmbH
K2i"vX AM/22/- bm+? #mHFv KQ ' T?QHQ;B2b ? p2 #22M bm;;2bi2/
Q#b2 p2/ bvKK2i'B+ H7 i2Q ; MBx iBQM BM bK HHWK®E3* QT ii2" M
#v #2BM; KQ'2 K2M #H2 iQ KQ'T?QHQ;B+ HmM2p2MM2bb r?B+?
K2i'v# 2 FBM; T'Q+2bbX h?Bb rQmH/ #2 M BKTQ i Mi K2+? MBEL
bBM+2 mM2p2M KQ T?QHQ;vBb "2 /BHv p BH #H2 ~m+im iBM; k
bvbi2Kb pB bK HH ;2QK2i B+ T2 im # iBQMb i? i "2;mH "Hv Q++1
+QmH/ #2 H2p2  ;2/iQ BMBIiB i2i?2 K "F2" 2tT ' 2bbBQM Qzb2i 7°C
reB+? + M i?2M #2 T QT ;5 i2/ M/ bi #BHBx2/ b TQH "Bx2/ T ii2
K2+? MBbKb /Bb+mbb2/ BM +? Ti2 jX

.m2iQT +iB+ H+? HH2M;2b BM +[mB ' BM; /2Ti? /i BM ?B;?@ i~
MQiiQ 2ti2M/i?2 M HviB+ H+ T #BHBiB2b BM i?Bb /B'2+iBQM- b
+ M#2 M Hvx2/ bb2T " i2BK ;2# i+?2bi?2 2Bb MQi Mv7mM+iB
i?2K /B"2+iHv b /Bz2'2Mi x@HQ+ iBQMb Q7 i?2 b K2tv@}2H/X h
? b HbQ MQiv2i #22M 2ti2M/2/iQrQ FrBi? HBp2 BK ;BM; / i - r?E
BK ;BM; /i BM +? Ti2 jBb T '2b2Mi2/ b 2T 2b2Mi iBp2 7° K2b r
K2i'B+b- #mi i?Bb Bb bQK2i?BM; r2 TH MiQ // BMi?2 7mim 2X A
T2 BK2Mib-r2 HbQ +?2Qb2iQrQ FrBi? i B2/ M/i2bi2/ bBM;H2
Q7 + 2 iBM; M2r HBM2 r?B+? +QmH/ ? p2 BM+HmM/2/ +QMbi m+it
BMi2 2biX 6Q  7mim 2 bim/B2b-i?2 mb2 Q7 7m i?2 ;2M2iB+ HHv
BM+2 b2 i?72 BM7Q K iBQM /2 Bp2/ 7°QK i?2 HBp2 BK ;BM; 2tT2
+? Ti2 jr2 +?2Qb2 iQ 7Q+mb QM irQ K "F2 b rBi? r2ZHH@FMQrM :
#QiBM pBMBM pRi QT 2pBQmb KQmb2 KB+ QT ii2 MBM; bim/B2t
i?Bb HBKBib i?2 T'2+BbBQM rBi? r?B+? r2 + MM "Qr /QrM M 2
2 +? Q7 i?2b2 "2;BQMb WyQV3 ¥MBi2ibHXYXmBi #H2 +?QB+2 iQ BMi2"
i?72 TQH 'Bx iBQM + T #BHBiB2b Q7 KB+ QT ii2°' M2/ +QHQMB2b E
bim/B2b +QmH/ 2ti2M/ Qm >  BMp2biB; iBQM BM i?Bb "2 - M/ #v mb
i HmMKBtBM; M/fQ KQ 2 ~2tB#H2r p2H2M;i? ; iBM;- Bi b?QmH.
"OQmM/ e@d K "F2 b bBKmHi M2QmbHvVX a2H2+iBQM Q7 M " "Qr #
K 'vQ .L @QHB;Q +QMDm; i2/ MiB#Q/v T M2Hb +QmH/ BM+ 2 bz
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bBKmHi M2QmbHv BMi2 "Q; i2/ T'Qi2BMb HQ+ iBQMb- BM+2 bB\
i?2 TH i7Q K b2p2° H@7QH/X

9X9 6mim 2 /B 2+iBQMb

9X9XR 1HmM+B/ iBM; i?2BKT +iQ7BMTmi TQTmH iBQ
Biv
bi?2 "2b2 "+? BMiQ ; biBriviHp BBVI@Ve@ bl BBE2tT2 B2M+BM; ;" Qri? b1
i?72°2 2K MvBMi B;mBM; p2Mm2bi? i "2+m "2MiHv #2BM; 2tTH
i?72 rQ H/- BM+Hm/BM; ?Qr T ii2 MBM; +QmH/ b+ H2 iQ /Bz2 2Mi
/IBz2 2M+2b-+ T #BHBiv Q7 7m i?2  /2p2HQTK2Mi HT Q; 2bbBQN
iBbbm2b BM /B 2+iBM; +2HH 7 i2 Q" ; MBx iBQM M/ KQ T?Q;2M2btk
Q7 BMBiB H?2i2°Q;2M2BiB2b QM +2HH 7 i2Q'; MBx iBQM Bb biBF
+QmH/ T Qp2 iQ #2 M BKTQ'i Mi TB2+2 Q7 mM/2 bi M/BM; ?2Qr T
S'2pBQmbHv- Bi ? b #22M bm;;2bi2/i? ibQ iBM; Q7 H 2 /v ?2i2°
+QmH/ TH v MBKTQ'i Mi "QH2 BM TQH 'Bx2/ 7 i2 Q' ; MBx iBQM
KBt2/ 2tT 2bbBQM Q7 i?2 K "F2° "" - rBHH Q" ; MBx2 +2HHb ?B;?
"2;BQMb Q7 HQr2bi +2HH /2MbBiv BM 2HHBBXKB+ H T ii2 "Mb U"HBN

AM Qm  bim/B2b-r2 HbQ Q#b2 p2 "  2tT 2bbBQM BM KSa*b ; QrN\
i?2 TQbbB#BHBivQ7i?Bb #2BM:i?2/ Bp2 Q7H i2  +2HH 7 i2 Q" ; I
BM L"kBG /m BM: +mHim 2 r?B+? K BMi BMb +2HHb BM M2 > mM
bi i27Q  THM BTQi2M+v K "F2 bX >Qr2p2 -r2 /B/ MQi 2HBKBM i
22i2°Q:2M2BiB2b r?B+? Qb2 /m BM;i?2 T'BKBM; bi :2rQmH/ #2
r?2M T BK2/ +2HHb r2°2 b22/2/ QM KB+ QT ii2 "MbX Ai b22Kb m]
T BM+BT H+QMi ' B#miBM: K2+? MBbK iQ TQH "Bx2/ 2tT 2bbBQM
rQmH/ #2 2tTQDb2/iQ i?2 b K2 ?22i2°Q:2M2Qmb b22/BM; TQTmH iB
i? iBi+QmH/BM~m2M+2 +2HH 7 i2Q ; MBx iBQM #v +iBM; BM i M
K2+? MBbKb i? i +QmH/ bi #BHBx2 i?2 2tT 2bbBQM +QM+2Mi B+
MQi bK HH2' b /Bb+mbb2/ BM +? Ti2  i? 22X Ai rQmH/ #2 BMi2 2
"QH2 Q7 T'BKBM; ?2i2°Q;2M2BiB2b #v 2tTHQ BM: B7 i?2 2 Bb b"
/m>BM:; T'BKBM; Q7 L"kBG KSa*b QM KB+ QT ii2°"Mb M/ bi BMBM:
K "F2'b- bm+? b EH79 M/ L MQ; M/ i?2 ; BM Q7 T'BK2/ K "F2"1

RyR



M/ PitkX MQi?2° TT'Q +? iQ BMp2biB; i2 i?Bb T?2MQK2M rQn
+QM/BiBQMb i? i +°2 i2b bi #H2 ?2QKQ:2M2Qmb TQTmH iBQMb Q7
bK HH KQH2+mH2 BM?B#BiQ br?B+? /Bzmb2 7 22Hv M/ + MMQi #.
BM?B#BiBQM Q" "2+2TiQ' "2@HQ+ HBx iBQMX >2'2i?2°2 Bb M
KQ/2HHBM:; TT Q +?2biQ B/2MiB7vbmBi #H2 T i?r vbiQi ;2i b |
T 2pBQmbHV #22M bm++2bb7mH BM T 2/B+iBM: i° MbBiBQM #2ir:
Uu +?B2@EBMQbPmIX 2i HX

9X9Xk IM/2 bi M/IBM; bT iB HHv Q ; MBx2/ +2HH KB;"
2iB2b
g?2i?2 +2HHb "2 b22/2/ b ?22i2°Q;2M2Qmb Q° ?QKQ;2M2Qmb
#2 2tTQb2/ iQ bvbi2K iB+ HHv ?22i2°'Q;2M2Qmb MB+?2b b i?2v T
i2 M2/ +QHQMB2bX 6Q 2t KTH2- bQK2 +2HHb rBHH bBi HQM; i?2
72r M2B;?#Q b r?BH2 Qi?2 b Q++mTv 2 b BM i?2 KB//H2 bm™ "Q
+2HHbX am+? BMbB/2 p2°'bmb QmibB/2 HQ+ HBx iBQM ? b FMQ
QMB+ /2p2HQTK2Mi r?2° 2 Bi /2i2 ' KBM2b r?2i?2 +2HHb ii?2 3@
I 'QT?2+iQ/2° K Q BMM2 +2HHb K bb i?2 Qm;? i?2 KQ/mH iBQMb
b+ B#2/ BM i?2 BMi Q/m%*PQ3 vab P+ +fBOMXb Al ?22b HbQ #22M b?QrM
i? i?Sa*b QM i?2QmibB/2 Q7 KB+ QT ii2°"M2/ +QHQMB2b ? p2 -~
+ H"JS@ 2+2TiQ HQ+ HBx k@M HQIQ+ 2@*HX1_ AL 2tT 2bbBQNM
UJ "ivM 2ikyHRN M/ ?B;?2 H2p2Hb Q7 THmM BTQi2M+v K "F2 b #27(
Ug K~ b? 2ik\HREX Ai b22Kb HBF2 i?2 BM/m+BM; 2ti2 M H HB; M/l
2/;2 p2 ' bmb BMbB/2 T 2@T ii2 MBM; b ?B;? +QM+2Mi  iBQMb Q7
bBx2bV BM/m+2 i?2 b K2 +2HH 7 i2 BM +2HHb BMbBYyRd?2 Qmi2°
g K~ b? 2ikfpA® M/ HQ+ HBx2/ HB; M/ bQm +2 BM/m+2 i?2 T BKE
+2HH 7 i2 QMHvV BM +2HHb +HQb2 iQ i?2 HB; M/ bQm +2 "~ i?2" i~
UJ M7 BM XiyRAX >Qr2p2 - i?2°2 "2 biBHH b2p2° " H bT2+ib i? i
i2°2biBM; iQ Tm bm2 "2; '/BM; i?Bb T'2@T ii2 M2/ 2/;2 7 i2 BM+
+2HHb "2 KB; iQ'v M/ B7 bQ-?Qri?2B KB; iBQMi D2+iQ v Bl
T?2MQivT2 Bb BM/m+2/ #v M 2/;2 b2MbBM; K2+? MBbK # b2/ QM
+2HH@IiQ@+2HH +QMi +i- Q" K2+? MB+ HT QT2 iB2b- M/ 2t +iH\
/IBbi " B#miBQM Q7 bm+? MB+?2b ? p2 QM +2HH 7 i2 Q ; MBx iBQM

hQ 2tTHQ 2 r?2i?2" i?2b2 QmibB/2 +2HHb TQbb2bb 2M? M+2/ +2
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Bi rQmH/ #2 BMbi m+iBp2 iQ HHQr i?2K iQ 2tT M/ #2vQM/ M BM
712 i?2v 2 +?2 +QM~m2M+vX h?Bb +QmH/ BMpQHp2 irQ@bi2T 1
re+? 7TmM+iBQM HBx2b "2 b #2ir22M +QHQMB2b b b2+QM/ bi
T?Q#B+ bm#bi~ i2 i? i IBbbQHp2b Q° Bb /2;" /2] #v i?2 +2HHb 7i
KQ 2 K2+? MB+ HbQHmMIBQM- rQmH/ BM+HmM/2 mbBM; "Q#QiB+]|
K2/B KB+ Q@/ ' QTH2ib QM 1*J +Q i2/ K i2'B H- M/ 2tT M/ /" QTH?2
MQi?2 - K2+? MB+ HHv bBKTH2'- TT'Q +? BMpQHp2b mbBM; K
iBbbm2 +mHim 2 TH i2b M/ QM+2 +2HHb "2 +QM~m2Mi i?2b2 im#
+2HHb HHQr2/iQ 2tT M/X

bBKBH "K2i?Q/iQi?2KB+ Q@im#2b +QM}IM2@ M/@ 2H2 b2 bi" i
iQi?2+QM}IM2K2Mi Q7 ?Sa*bBMp2'vH ";2+B +mH " +QHQMB2b Q
?2HT Q7 j.@T BMi2/ ;mB/2bi? Qm;? r?B+? +2HHb "2 b22/2/ QMiQ
2i HXKkyX h?Bb bim/v "2p2 H2/i? i"" Y +2HHb QM i?2QmibB/2 Q7
KB;  i2r?2M 2H2 b2/ 7 QK i?2B  +QM}M2K2Mi- #mi Bi "2K BMb B
i?Bbr b /B'2+i2z2+iQ7i?22/;2+QM/BiBQMb Q" MQi?2 K2+? ME
2tBbiBM; ?22i2°Q;2M2BiB2bX 1 "HB2 bim/B2b ? p2 T QTQb2/i? ii
Q7 +2HHb+ M#2 /B 2+iHv z2+i2/#vi?2 2/m+2/ MmK#2 Q7 +2HHC
l@+ i2MBM + M #BM/ [/?2 ' 2M+2 DmM+iBQMb iQ;2i?2 rBi? 1@+ /?
DmM+iBQMb- i?2°2 rBH@® #22MB® 7Q@2qLh T i?r v +iBp iBQM UJ
2i HYRNS xv#vH ZXiyREX h?2b2 K2+? MBbKb /Q MQi 2tTH BM r?2v T
MQM@ /?2°2Mi ;;°2; i2b K BMHv 2HQM; i2 BM QM2 "2;BQM "~ i?2’
Q7 bBKBH " +2HH@iQ@+2HH BMi2 +iBQMbX Hi?Qm;? 2/;2 +QN
[22°2Mi +QHQMB2b +QKT "2/iQ KB+ QT ii2 M2/ [/?2°2Mi +QHQM
biBHH 2tT2'B2M+2 H2bb +2HH@IQ@+2HH +QMi +ii? M +2HHb BM
rQmH/ H2 /iQ BM+ 2 b2 qLh bB;M HHBM; 2p2MHvV "QmM/ i?2 bm~
BM+'2 b2 Qm"> mM/2 bi M/BM; 7Q" ?2Qr 2/;2 +QM/BiBQMb z2+i #Q
+2HH KB;" iBQMbBirQmH/ #2 ?B;?HVBM7Q K iBp2iQ BMp2biB; i2
BM TQH 'Bx2/ KB+ QT ii2 " Mb- M/ B7 2/;2 +QM/BiBQMb /Bz2 #2ir
M/ aQtk@2tT 2bbBM; TQH2b Q7 i?2 +QHQMV U2X;X BM i2 Kb Q7
M/i> +iBQM 7Q +2bVX
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9X9Xj] AMp2biB; iBM: i?2 "QH2 Q7 bm#bi  i2 T'QT2"i
7 i2 /2i2°KBM iBQM

AM //BiBQMiQ '2HB2pBM: +QM}M2K2Mi +QMbi> BMib-i?2 bm#bi’
iQ TH v F2v QH2BMi?2KB; iQ v T QKyXYiBRhBIIQMHBZ 2 F HX
iQ BMp2biB; i2 Bib "QH2 BM KB;  iBQM 7Q " TQH 'Bx2/ +QHQMB2b
TQbBIiBQM Q7 i?2 1*J /Bz2 b #2ir22M bim/B2b- M/ ? bbQ 7 > BM+
UJQ : MB RyRBXM/ MQM@Tm B}2/b "+QK @b2+kR2RBIDMO@ h2r v 2i
~ b? 2i K§ROS H KBMBM@ 8kR U. 2¢\HBAI€2+ iBKREI ¥ QHH ;2M Ao
UaKBi? 2kyR&  ;2H iBM U"HBMG2p BHXQ M2 +iB MKy 8\B-2 i/ M2X 2

}# QM2+iBM KBt2/ BM ;2H iBMX Hi?Qm;? bm#bi> i2 +QKTQbBiBQ
T?2MQivT2- bQK2iBK2b /" biB+ HHV /K Q/B MF4y R M®

bim/v? b bvbi2K iB+ HHv BMp2biB; i2/i?2 BKT +i Q7 i?2b2 /Bz2"
+QMi2ti Q7 KB+ QT ii2"MBM; M/ +2HH 7 i2 Q' ; MBx iBQM- M/ i?
"2K BMb TQi2MiB H+QM7QmM/BM; 7 +iQ  #2ir22M +m "2Mi bim/

'b H K2K# M2 bB:M HHBM; Bb BKTQ i Mi 7Q  b2p2  H F2v /2p2H
M/ Bb BMi2;" HiQ +'2 i2 2K# VQ@HBF2bi'm+im 2b BM pBi Q- 2B
1*J Q b2+ 2i2/ #v +2HHbD U>kyFBiaG Mn2M QHB &y NaHDK 2 M 2|
HXyRZX AM //BiBQM- Bir b "2+2MiHv "2p2 H2/i? i i?2 K2+? MB
i?72 # b2K2Mi K2K# M2 "2 +iBp2Hv "2KQ/2H2/ #v i?2 2K# vQ i?
T2'7Q  iBQMb +°2 i2/ #v K i'Bt K2i HHQT Qi2BM b2b r?B+? 7 +B
UEVT B MQnkRiWX h?Bb T Q+2bb Bb iB;?iHv HBMF2/iQ ; bi'mH iE
bLQ/ H M/i?2 HQ+ HBxXx iBQM Q7 i?2b2 KQ T?Q:2Mb /m BM; : bi
# b H K2K# M2 T2 7Q  iBQMb iQ i?2 TQbi2 ' BQ  bB/2 Q7 i?2 2K#
2ti2MbBQM Q7 i?2 T'BKBiBp2bi'2 F bi?2} bi" Y +2HHb 2K M 2
- bi'mH iBQM UEVT ByMXn 27 2HBMipBbMvb 2 p2 /2KQMbi  i2/
2QriQ H2p2  :2bQK2 Q7 i?2 BMbi m+iBp2 +? * +i2 ' BbiB+b Q7 # b:
“2i BMBM; i?2 T> +iB+ H /p Mi ;2b Q7 /2?2 2Mi +2HH bb vb i?°Q
iQT H v2 Q7 1*J r?B+? HHQrb /2?2 2Mi +2HHb iQ +[mB 2 j. K
biBHH #2BM; }t2/ BM bBM;HX WX A22®2212] HXI/r?B+? bb vb
T QpB/2 v2i MQi?2 iQQH iQi2 b2 T i bBKBH 'BiB2b M/ /Bz2 2
M/MQM@ /2?2 2Mi+mHim 2b M/ +QmH/ T QpB/2 MBKTQ'i Mi 6B\
BMp2biB; iBM; ; bi'mH iB Q M@ HBRR 2QM @QHn " BMIBI@MH ii2KTib iQr °
2bi #HBb?BM; bm+? M bb v-r2i'B2/ //BM;J i'B;:2HQMiQT Q7 }#°
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M/ Q#b2 p2/ HQ+ HBx iBQM Q7 " 2tT 2bbBQM iQ QM2 TQH2 Q7 |
+QHQMB2b mM/2 r2Mi bm#bi MiB HKQ T?Q;2M2bBb/m"'BM; i?2b2
bmb+2TiB#H2 iQ /BbHQ/;BM; 7°QK i?2 TH i2 /m"BM; r b?BM; M/ b
IB{+mHiiQ /2p2HQT "Q#mbi?B;?2@i? Qm;?2TmiTH i7Q K rBi? mif(
i?Bb i2+?MB[m2X

9X9X9 1tTHQ BM; i?7°22 /BK2MbBQM H bm#bi™ i2 ;2Qt

JQ 22H #Q  i2+? M:2biQ +QHQMvV :2QK2i"B2brQmH/ BMpQHp2 +
bBKBH ~iQ i?Qb2 7QmM/ BM i?2 #Q/v /m BMAMPRIREK2@@ : bi m}
HBF2 TH i7Q Kb ? p2 /2KQMbi® i2/ KQ ' T?QHQ ; BRM pBMIHHBM: i
+HmM/BM: +?2 M:2b BM b? T2 M/ bBx2 Qp2  iBK2- #mi "2[mB 2 i?2
2K# VQMB+ +2HH ivT2b Wy R dBDX@W Zikiy M hQ +QKTH2K2Mi i?Bb
TQr2 7mH i2+?MB[m2- M/ /Bb2Mi M;H2 i?2 "QH2 Q7 KQ ' T?QHQ;
K2+? MBbKb ;Qp2 "MBM; +2HH 7 i2 +[mBbBiBQMb- Bi rQmH/ #2 B
7Q Kb rBi? bi iB+ :2QK2i'B+ b+ zQH/b UbBKBH ~iQ ?Qr KB+ QT i
BMiQ K2+? MBbKbi? i "2?2 "/iQBMi2 'Q; i2MQM®@ /?2 2Mi +2HH
BM; TT ' Q +?22b "2 H'2 /vmb2/iQ +2 i2 bm+? b+ zQH/b ii?2 K
K i2'B Hb bm+? b #BQ+QKT iB#H2 TH biB+b QMiQ r?B+? +2HHb
"2:BQM HBx2/ T?2MQivT2bX gBi? BM+ 2 b2b BM i?2 "2bQHmiBQM
#H2 i? i Km+? Q7 i?Bb FMQrH2/;2 + M #2 i’ Mb72°2/iQ i?2 KB+ Ql
2M #H2 M2r M:H2 7°QK r?B+? iQ BMp2biB; i2i?2 "QH2 Q7 /Bz2 2
Q;vBMi?2 /2p2HQTK2Mi Q7 i?2 "2bT2+iBp2 Q' : MBbKbX P7 bhT2+
2HM+B/ i2i?2BKT +i Q7i?22+mT@b? T2/ Q/2Mi 2K# ' vQ QM 7 i2
7i2Q; MBx iBQM b i?Bb KQ ' T?QHQ;v /Bz2 b 7' QK i?2 /IBbF@b?
2mK Mb U M/ Qi?2 KQ/2H Q ; MBbKb bm+? b ##Bib M/ +?B+FbV
BM: Q7 ?2QriQ K TBM7Q K iBQM 7°QK KQmb2 /2p2HQTK2Mi iQ i?2
BM+QKTH2i2X PM2 +QmH/ ?2vTQi?2bBx2 i? i i?2b2 :2QK2i'B+ H /B
iQ : bi'mH iBQM Bib2H7- bBM+2 #Qi? /BRI PHINQI7T M &K @2 Pr2 2 Mi
bBKBH “bT iB H7 i2Q ; MBx iBQM BM KQmb2 M/ ?2mK M +2HHD
iQ /Bz2 2MiB i2 BMi?2b K2 :2QK2i 'B2bX

1t+BiBM;Hv- "2+2Mi bim/v Q#b2 p2b K2+? MBbK i? i HBKBib i?.
/Im BM; ; bimH iBQM iQ T ' Q; 2bb Qp2" ™M 2bb2MiB HHvV ~ i bm 7
BMi2 biBiB HbT +2 #2ir22M i?2 2TB#H bi M/ i?2 pBb+2 H 2M/Q
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K+ Q@b+ H2 ;2QK2i v Q7 i?2 2K&EWNUZR MQ2i2HRM BM i?2 /Bb
+mbbBQM Q7 +? Ti2  jVX h?Bb K2+? MBbKb T QTQb2b TQbbBY
IBz2 2Mi 2K# vQ ;2QK2i'B2b +QmH/ ? p2 2pQHp2/ rBi?Qmi i?2 M2
"2 /v2pQHmMIiBQM v "2}M2/ T Q+2bb Q7 bB;M H ;" /B2Mi/'Bp2M ;
#2 BMi ' B;mBM; iQ #2ii2" mM/2 bi M/ r?B+? UB7 MvV /p Mi ;2D
b? T2/ 2TB#H bi- TQbbB#Hv #v ; QrBM; +2HHb 7 QK bT2+B2b rBi-
+mT@b? T2/ b+ zQH/bX _2+2Mi bim/B2b ? p2 /Q+mK2Mi2/ ?2Qr +2
# }b?-KQmb2- M/ ?mK MmM/2 ;Q bBKBH "2HQBIM ilBBOM ii?2 "
#mBM pBDPRKB;  iBQM i° D2+iQ ' B2b Q7 i?2b2 +2HHb /Bz2 - TQbb
i?72°2 +QmH/ 2tBbi /Bz2 2Mi H2p2Hb Q7 "2;mH iBQM 7Q i?2b2 KB
7TmM/ K2Mi H- +QMb2 p2/ K2+? MBbK 7Q" i?2 2ti2MbBQM Q7 i?2"
#v 2pQHMIBQM 'vVKQ 2 '2+2Mi KQ ' T?QHQ;B+ H / Ti iBQMbiQ ;mE
iQ bT2+B2b@bT2+B}+ HQ+ iBQMb BMbB/2 i?2 2K# vQX

9X9X8 AMi2 "Q; iBM; K2+? MBbKb 7Q° K "F2 /BbTH -

Pm IM/BM:bi? ii?2" Y 2:BQMBb MQiBM/m+2/BMTH +2 7Q" bK
"QH2 7Q° 2Bi?2  +2HH KB:  iBQM- Q  T'QT ; iBQM Q7 i?2 bB:NM\
+QKKmMMB+ iBQMX aB:M HT QT : iBQM ? b T 2pBQmbHV #22M Q
+QHQMB2b r?2°2 "JS bB;M HHBM: r b 7QmM/ iQ BMBiB i2 r p2b Q
LP. G bB;M HHBM;-r?B+? T°Q: 2bb2/ 7' QK i?2 +QHQMv 2/;2 iQr "/
iQ M BMi2 M HBx iBQM Q7 2/;2 7 KYIRAX*?21??2°b Xi2 BXm/v HbQ
/[2KQMbi  i2/ i? i Qi?2° K2+? MBbKb Q7 /BbTH +2K2Mi bm+? b +
+2HH /BpBbBQM QMHV ++QmMi2/ 7Q" HQ+ Hp "B iBQM BM +2Ht
+QMi'B#mi2 iQ i?2 /B 2+iBQM H BMr /b KQp2K2Mi 7°QK i?2 +QH
i2KTiBM:iQ bm:;2bii? ii?2b K2 K2+? MBbKb “2:mH i2i?2 TQH "B
Q#b2 p2/ BM bK HH2  +QHQMB2b- i?Bb Bb MQi v2i +QM+HmbBp2
/IBbiBM+i +2HH 7 i2 HQ+ HBx iBQM 7 QK #B;:2° +QHQMB2b- Bi B
/IBz2  BM i?2 mM/2 HVBM; K2+? MBbKDb i? i Q +?22bi  i2b i?Bb Q" ;

LQi #Hv r2 HDbQ Q#b2'p2 BMr /b KQp2K2Mi Q7 i?2 " “2:BQM r?
H :2 +QHQMB2b- M/ BM Qm  HBp2 BK :BM; Bi "2b2K#H2b +QM
i2MbBQM BM i 2B+ QNXMv?Bb Bb bmTTQ i2/ #v Qm  Q#b2 p iBQME
i?Bb "BM: Q7 "~ 2tT 2bbBM; +2HHb #°2 Fb 7i2° "QmM/ dk ?- i2M
H2 b2/ M/ MBMM2  "2;:BQM Q7 i?2 +QHQMv b?QQib Qmi HBF2 H

Rye



i?72#°2 F ;2X AMi'B;mBM;Hv- bm+? i2MbBH2 7Q +2b ? p2 #22M br
K2bQ/2 'K 7 i2 /12+BbBQMb WilmykBR? 24| kHX3 M/ +QMi~ +iBH?2

+iQKvQbBM@ BM;b ? p2 #22M b?QrM iQ /B ' 2+iHv b? T2 i?2 KQ T
#vQ Ua / QmByXW-H2XB+? 2t+BiBM;Hv +QmH/ QT2M v2i MQi?2 /zZ
"2b2 "+? "2 r?2 2 KB+ QT ii2 MBM; i2+?MQHQ;B2b +QmH/ +QMi°

6B:m 2 9XR, h2MbBH2 "BMJ ©FHQMB2b Q7 3yy mK /Bz2 2MiB i2/ rBi? L"
AK ;2b "2 2p2MHV bT +2/ 7°QK 9?iQ e3?2 Q7 /Bz2 2MiB iBQMX

9X9Xe AMiIi ' Q/m+BM; HQ+ HBx2/ M/ BM/m+B#H2 bB;N

+? ° +i2'BbiB+ BMimBpQMH iBQM Bb i?2 7Q ' KBM; Q7 KQ ' T?Q ;2N\
#vi?2 Mi2°'BQ pBb+2° H2M/Q/2 K +2HHb-r?B+? +QMbiBimi2 HQ
KQ'T?Q:2M BM?B#BiQ 'b- TQbBiBQM2/ ii?2 Mi2°'BQ  2M/ Q7 i?2
BM?B#BiQ b ? p2#22M /2KQMbi™ i2/iQ #2 b2+72i2/ 7" QK KB+ QT i
? p2 MQi #22M Mv ii2KTibiQ BMi"Q/m+2 HQ+ HBM?B#BiQ v bB;
i2’MBM; TH i7Q°Kb Q" MQM@ /?2 ' 2Mi TQH "Bx iBQM bb vb- rBi
TTHB+ iBQM Q7 /B 2+iBQM H ~Qr Q7 +iBp iBM; HB; M/ QM i?2
KyRMNK M BMi2 2biBM; 7mim 2 /B 2+iBQM rQmH/ #2 iQ // HQ+ H
+QmH/ #2 TH +2/ QM QM2 2M/ Q7 +QHQMB2b iQ BM/m+2 M Mi2 E
/IBz2 2MiB i2/ mbBM; ; bi mH iBQM HBF2 HB; M/bX MQi?2 BMi2"
. i2bBKBH “T?2MQK2M rQmH/ #2iQ ;2M2iB+ HHv 2M;BM22" bm;
bQm +2b 7Q°  BM?B#BiQ bX aim/vBM; ?2Qr KBt2/ TQTmH iBQMb Q
b2ib Q7 +2HHb rQmH/ #2 BM7Q K iBp2 MQi QMHV 7Q T Q+2bb2b

2 "HB2 2K#'VQMB+ "2 °° M;2K2Mibbm+? bi?2 "2bQHpBM; Q7 i?2
T2TT2 HBF2 2tT'2bbBQM BM i?2 2 "Hv #H biQ+vbi BMiQ i?2 r2HH
2TB#H bi- T Q+2bbi? i? b#22M b?QrMiQ mb2 b2p2° HKQ/2b Q7
KB;” iBQM M/ HQ+FBM; BM Q7 i?2 "B;?i +2HH BM i?2 "B;?i TH +2)

Ryd



IbBM; ;2M2iB+ 2M;BM22 ' BM;-r2 +QmH/ HbQ 2tTHQ 2 ?Qr TH biB-
i?7°Qm;? BM/m+B#H2 +B +mBib /2T2M/BM; QM +m "2Mi +2HH 7 i2b
2tT 2bbBQM /QK BMb Q7" M/ aQtki?”’Qm;? MBM/m+B#H2 2H2K
QM i?2 +m "2Mi +2HH 2tT 2bbBQM iQ bim/v B7 M/ ?Qr +2HHb "2 °°
712Q ; MBx iBQM UbBKBH "iQ ?Qr bm#b2ib Q7i Mb+ BTiBQM H
i Mb+ BTiBQM HHv ?22i2°Q;2M2Qmb TQTmH iBQMbV Q" }M/ M2r
iBQMX "2vQM/ mbBM; bvMi?2iB+ #BQHQ;v iQ mM/2 bi M/ /2p2HQ
2M;BM22 BM; +QmH/ HbQ #2 mb2/iQ 2TH +2i?2 M22/ 7Q bT2+E
;2iBM; i?2 ;2M2bi? i "2 MQ K HHv BM/m+2/ #v MB+?2- +B +mK
bB;M HHBM; 7 QK i?2 2MpB " QMK2MiX AM i?2 /2p2HQTK2Mi Q7 bm
/12 bi M/IBM; 7Q" ?Qr +2HHb K F2 MB+?2@bT2+B}+ /2+BbBQMb Bb
KB+ QT ii2’MBM; bb vb "2 HBF2HviQ TH v F2v "QH2X

9X9Xd aim/vBM; bB;:M HHBM: /vM KB+b BM 2MiB 2 +2]

hQ 7TmHHvV mM/2 bi M/ ?2Qr KQ ' T?Q;2M ;" /IB2Mib BM~m2M+2 +2H
M22/biQ K2 bm 2 #Qi? i?2 ;" /IB2Mi-i?2 HQ+ iBQM Q7 i?2 T i?r v
b i?2 +2HH "2bTQMb2X Zm2 vBM; i?2 T Q/m+iBQM bBi2b Q7 i?.
#2 /IQM2 pB ~mQ 2b+2Mi BM bBim ?v# B/Bx iBQM mbBM; +QKTH?Z
i?72 i° Mb+ BTib Q7 BMi2 2bibX q?BH2 i?Bb /Q2b MQi ++QmMi 7
T Q+2bbBM; Q7 _L - Bi Bb r2HH 2bi #HBb?2/ i2+?MB[m2 i? i +
HB; M/b M/ i?2B° BM?B#BiQ b rBi? FMQrM L b2[m2M+2bX AKT
HHQr 7Q° KQ 2 ++m  i2 +QMbi m+iBQM Q7 KQ/2Hb Q7 KQ T?Q;
im M rQmH/ ;2M2° i2 KQ'2 BM7Q K iBp2 BMbB;?ibX 1ti2M/BM; i?
MQi QMHV b2H2+i2/ KQ ' T?Q;2M i Mb+ BTib#mii?2Qmb M/b Q7 i N\
BM?B#BiQ 'b-i° Mb+ ' BTiBQM 7 +iQ'b- M/ KQ'2BM MQM@i ";2i2
pB i?72 /QTiBQM Q7 ~mQ 2b+2M+2 BM bBimb2[m2M+BM; i2+?MB|
H #2H2/bBM;H2 Mm+H2QiB/2i ;b "2 ?2v# B/Bx2/iQ }t2/iBbbm2 M
Mm+H2B+ +B/ b2[m2M+2b BM bBimX h?Bb TT Q +? + "'B2b bB}
MQM@i ;2i2/ bBM;H2@+2HH b2[m2M+BM; BM i? i Bi Bb #H2 iQ
Q7 i° Mb+'BTibi? Mi “;2i2/ TT Q +?2b M/ HHQrb 7Q  i?2 /IBb+C
"2H iBQMb?BTb i? irQmH/ MQi ? p2 #22M [m2 B2/ BM ? M/@TB+F

TT'Q +?BM:i?21IM H7 QMiB2 - MQi QMHV BM i?2 +QMi2ti Q7 bT
i?72 bBKmHi M2Qmb “2+Q /BM:; Q7 bT iB H HQ+ iBQM M/ i  Mb+ R
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bBM:H2 +2HH bi i2b Qp2  iBK2X /p M+2/.L 2+Q /BM: /2pB+2b
Tm TQb2 r?2°2i?2 +2HHDb® QrM .L Bb mb2/iQ biQ'2 BM7Q K iBQ
iBQM H bi i2 #V BM+Q TQ  iBM; bm#b2i Q7 i  Mb+ B#2/ L @KQ|
i?2 .L i? i "2 MQi 2tT 2bb2/ Q  Qi?2 rBb2 BMi2 72 BM; rBi? i?2
Q7 i?2 +2HHX h?2b2 + M H i2  #2 b2[m2M+2/iQ 2+2Bp2 BM7Q K
/20> Mb+ BTibr2 2 #2BM; 2tT 2bb2/ #v i?2 +2HHX A7 +2HHDb +QN\
bvbi2K "2 #2BM: HBp2 BK :2/ rBi? i?2B° BM/BpB/m H +2HH i’ D2-
i* +FBM; bQ7ir "2- M/ bT iB HHvV # "+Q/2/ ii?2}M HiBK2TQBMi L
+Q/2/ ;°B/b bm+? b i?2Qb2 mb2/ 7Q bT iB Hi  Mb+ BTiQKB+bV- [
++QmMi 7Q° +2HHSGb 2MiB 2 i° Mb+ BTiBQM H ?BbiQ v iQ;2i?2
+2HH BM i?2 /Bb? i 2 +?2 TQBMi BM iBK2X q?BH2 K Mv i2+?MB+
i72 +QMbi"m+iBQM Q7 i?2b2 TH i7Q Kb Bi Bb #2vQM/ /Qm#i i? i |
bvbi2K Q7 mMT 2+2/2Mi2/ "2bQHpBM; TQr2  BM i?2 BMi2 "Q; iE
Q' ; MBxXx iBQM i? i +QmH/ vB2H/ Qmi+QK2b i? i "2 +m "2MiHv T 2
BM “2b2 “+?2 b BK ;BM iBQMbX PM2 2t KTH2 Q7 bm+? M Qmi+QK
+QKTmi iBQM HHv "2+QMbi m+i HBp2 BK :BM: pB/2Qb QM /2K M/
BM/BpB/m HK "F2 b T2  2tT2 BK2Mi- M/ +'2 i2 BMi'B+ i2- +Hmb]
K Tb i? i rQmH/ Qi?2 rBb2 i F2 /2+ /2b Q7 2TQ i2° HBM2 ;:2M2"
+HQb2 iQQX
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272 °2M+2D

FQTB M- 0X- M/ 2rb- SXqX- "2BH- aX- "2Mp2MBbiv- LX- ""2?K- CX- *? BbiB2-
"QF? H2- SXCX->2 Hv- GX-2i HX UKyRyVX *QKT 'BbQM Q7 /2}M2/ +mHim 2
TQT ; iBQM Q7 ?mK M 2K# VQMB+ bi2K +2HHbX AM 0Bi"Q *2HHmMH ~ .2p2HQ
9e k9d k83X

Hib+?mH2 - aXCX- M/ gm- GX6X UkyRyVX *2HHmMH ~ >2i2°Q;2M2Biv, .Q .Bz2
*2HR9-R88N 8ejX

MF2 bi- JX- ""2mMB ;- JXJX- E'B2;2H- >X@TX- M/ a M/2°- CX URNNNVX PSh/
A/I2MiB7v i?2 *Hmbi2"BM; aim+im 2X U *J S 2bbV-TTX 9N eyX

MiQMB+ - 6X- P 'B2iiB- GX*X-JQ i- _XGX- M/ w2 MB+F @:Q2ix- JX UKyRNVX
2K# VQMB+ pBb+2" H2M/Q/2 K ;mB/2 Mi2 ' BQ pBb+2  H2M/Q/2 K KB;  iBQM

PBHBQM- X X-LB+QHBb- aXEX- S2pMv- GX>X- S2°2x- GX- 0BpB M- LX- M/ G
TQi2Mi +2HH HBM2 ;2b BM 2 "Hv KQmb2 /2p2HQTK2Mi /2T2M/ QM aPsk 7mM+i
Rd Rke ROyX

xBQmM2- X-aiQ +?-JX-"Q M2Mb-JX-h?0 v-JX- M/ SB2H-JX UkyyNVX aBK"
bBM;H2 +2HH KB+ Q@T ii2 MBReOGReQIMK *?BT

" T2iBM - CX-* TQMB; Q- :X-ai” MbFv-LX-02MF i2b M- EX-J ";QHBM- X X-
G2?€ - CX- E'vmFQp- :XoX- aQMFBM- .X- 2i HX UkyRkVX h?2* M+2" *2HH G
T 2/B+iBp2 KQ/2HHBM; Q7 MiB+ M+2 93mehPMpBXBpBivX L im 2

"m2 - JX- EBK- EX- ZBm- uX- * HT2- "X- E? /2K?Qbb2BMB- X- GB Q- _X- M/
aTQi A/2MiB}+ iBQM M/ Zm HBiv *QMi"QH BM *2HH@" b2/ JB+'Q ° vbX *a *
R99dR 9ddX

"mr2Mb- *XGX- S22° MB- _X- LB2# m2;;2- aX- qQQ/?Qmb2- EX X- EmK +?2p
w M/bi® - SXgX Ukyy3VX *QMi"QH Q7 >mK M 1K# vQMB+ ai2K *2HH *QHQ M\
>2i2°Q;2M2Biv AM~m2M+2b .Bz2 '2MiB iBQNehkjD®R2 kiQYyE2bX ai2K *2HHb

"2++ "B- GX-JQ ' Bb- LX-:B";BM-JX-hm M2 - . X X-" BHHB2@CQ?MbQM- SX-
.Mm#EQMH2- .X- M/ "B b- XIJXUKyR3VX IJmHIB@ tB Hb2H7@Q ; MBx iBQM T (
bi2K +2HHb BMiQ ; bi n3¢e@BdikXkdeixh 2

"24F2'- XCX- J+*mHHQ+?- 1X X- M/ hBHH- CX1X URNejVX *ViQHQ:B+ H .21
Lim2Q7aTH22M *QHQMB2b .2 Bp2/ 7°QK h> MbTH MiRN@BKkDIIXQr *2HHbD

"2/M - CX X- *QHHBMb-"X-* BH-CX-*Bbi@> 'B7-CX-_m/B;2 - SX-""2M2"-
CX- ai2p2Mb- CX@GX- 2i HX UkykyVX >QHQpBxf/ i b? /2", 02°bBQM yXRRXy

RRy



"2/Xx?2Qp- AX-:" ? K- aXCXGX-G2mM:- *XuX- M/ w2 MB+F @:Q2ix- JX UKyROVX
+2HH 7 i2 bT2+B}+ iBQM M/ KQ T?Q:2M2bBb BM i?2 2 "Hv KQmb2 2K# vQX S
Q7i?2 Qv HaQ+B2ivQ7 GQM/QM "jeBRWRIyB#3M a+B2M+2D

"2HB - aX- 6B/H2 - 6X- qBHHB Kb- CX- M/ *mKKBM;-:X UKyy8VX _2b2 +2?22 b J
AMi2p Hb M/ ai M/ */1°°Q " "bX Sbv+RQHINBMNeXJI2i?Q/b

"2M@> BK- LX- Gm- *X- :mxK M@ v H - JX- S2b+ iQ 2- GX-J2bM /- .X- "Bb+2C(
_Q#2ibQM- 1XCX- M/ *QMbi K- .X"X UkyyeVX h?2 LQ/ H S 2+m bQ  +iBM;
AM/m+2b J2bQ/2 K #v J BMi BMBM; aQm +2 Q7 Aib *QMp2 i b2b M/ "JS9X
RRjRj jkjX

"2°:2- X i2M- EQQH2- gX- 6m2°2 - *X- 6Bb?- JX- 1°Q;Hm- 1X- M/ Lmbb2- X L
J2/B i2b a2H7@P ; MBx iBQM M/ tBb 6Q K iBQM BM 1K} 8QB/8'RBMB2bX *2HI

"2bb2 - . X Ukyy9VX 1tT 2bbBQM Q7 LQ/ H-G27iv@ - M/ G27iv@" BM IM/Bz2 2N\
ai2K *2HHb _2[mB 2b +iBp iBQM Q7 aK /kfjX CQm MINOBYdBQ@ED3IBX H *?22K|

"BM- :X*XGX- Jm¢QX@.2b+ HxQ- aX- Em QrbFB- X- G2Bi+?- >X- GQm- sX-
.mK2 m- *X- > #QH2- LX- JmH b- *X- LBr - >X- 2i HX UKYyR9VX P+i9 Bb :
T'BKBM; BM i?2 /2p2HQTBM; BMM2  +2HH K bb Q7 i? RRQRYyR#RyRiyQ* vbiX .2

"HBM- :X- qBbMB2rbFB- .X- SB+ "i- *X- h?2 v- JX- Sm+2 i- JX- M/ GQr2HH- a
+QMIM2K2Mi +QMi"QHb i?2 bvKK2i'B+ T ii2"MBM; Q7 #  +?2vm v BM +mHim
2p2HQTIRDMI

"QF2? .2p2HQTK2Mi h2 K UkykyVX "QF2?, Svi?QM HB#" "v7Q BMi2  +iBp2 pB

"Q QpB F-hX- GQQb- _X-"2"iQM2- SX- aKBi?- X- M/LB+?QHb-CX UKkyR9VX h
+2HHb iQ b2H7@ 2M2r b 2K# VQMB+ bi2K +2HHb Bb +[mB 2/ 7QHHQIBM; 2TE
"BQH@RWBRj 8k8X

"Q QpB F- hX- GQQb- _X- GQK# /- SX-PF ? > - CX-"2?"- _X-a b FB-1X-LB+?
"2 iQM2- SX UKkyR8VX GBM2 ;2@aT2+B}+ S'Q}HBM; .2HBM2 i2bi?2 1K2 ;2M+
SHM BTQi2M+v BM J KK HB M 1K#'vQ;2M25BhjXe JPRMQTK2Mi H *2HH

""2MM M- CX- Gm- *X*X- LQ "Bb- .XSX- _Q/°'B;m2x- hX X- "2//BM;iQM- _XaX:¢
UKyyRVX LQ/ HbB;M HHBM; BM i?2 2TB#H bi T ii2 " MbARRNeBHN&KNXMb2 2K# \

""B;;b-_X- M/EBM;-hXCXURN8kVX h™ MbTH Mi iBQM Q7 HBpBM; Mm+H2B 7°Q
7°Q;b06 2;;bX STQ+22/BM;b Q7 i?2 L iBQM3HIBYIDNy)XQ7 a+B2M+2Db

"*BMF- aX*X p M/2M-" BHHB2@CQ?MbQM- SX-" H vQ- hX-> /D MiQM FBb- X
X X- M/ "B b- XJXUKYROVX avKK2i'v# 2 FBM;-:2 KH v2 bT2+B}+ iBQM M
BM ;:°2: i2b Q7 KQmb2 2K# VQMB+ bi2R*RIKHR W KIERXHQTK2M]

"BMbi2 - XGX URNdOVX h?2 2z2+i Q7 +2HHb i° Mb72 "2/ BMiQ i?2 KQmb2
/2p2HQTK2MiX CQmM M H Q7 1tT RBIRYMN HRY BB B M 2

""Bb+Q2- CX- M/ aK HH- aX UkyR8VX JQ ' T?Q;2M "mH2b, .2bB;M T'BM+BTH2b
Tii2"MBM;X .2p2R9XTKIE MM i9yyN X

""QMb- AX:XJX- aKBi?2 b- GX1X- h'Qii2 - IJXgX"X-_m;;@:mMM- SX- amM- "X-
aXJX->QrH2ii- aXEX-*H "FbQM- X- ?2"HmMM/@_B+?i2 - GX-S2/2b2M- _X X-
Q7 THM BTQi2Mi 2TB#H bi bi2K +2HHb 7' QK WHIIRNRB RNI ¥ vQbX L im™2

RRR



"QQF-6X X- M/: /M2 - _XGX URNNdVX h?2 Q B;BM M/ 2{+B2Mi /2 Bp iBQM
BMi?2 KQmb2X S Q+22/BM;b Q7 i?2 L iBQM H + /2Kv Q7 a+B2M+2b Q7 i?2 I
N9 8dyN 8dRkX

""mb+ - _X*X-JQQ 2- gX- M/ a?mbi2 - aXJX UkyReVX AMp2 i2#  i2b UamM/
IXaX , aBM m2° bbQ+B i2b- AM+X- Sm#HBb?2 bVX

"M iQM- X- JmHH2 - CX- hm-aX-S /BHH @GQM:Q B - SX- :m++BQM2- 1X- M/
aBM;H2@*2HH S Q}HBM; Q7 1TB;2M2iB+ JQ/B}2'b A/2MiB}2b S_.JR9 b M AN
J KK HB M 1K# vQX *2HH e 2dT @y RoX

* B+2/Q- CX*X- *QQT2 - aX- >2B;r2 - 6X- q '+? H- aX- ZBm- SX- JQHM - *X- ¢
CX.X-" Mb H->XaX-E" mb-PX-2i HX UkyRdVX . i @ M HvbBb bi> i2;B2b 7Q"
Lim2J2i?Q0BIN 3ejX

* M? K- JX X-a? "Qp- X X- EQ-JXaX>X- M/ " B+FK M- CXJX UkyRyVX 6mM+i
Q7 1K# VQMB+ ai2K *2HHb _2p2 H2/i?°Qm;? h> MbH iBQM H KTHB}+ iBQM G
h> Mb+ BTiX S@Q2aR'ByYHIN X

* *T2Mi2 - X1X-CQM2b- hX_X-G KT 2+?i-JX_X-*H "F2-*X-E M;- AX>X- 6 BK
*2 M;- CX>X- GBM/[mBbi- _X X-JQz i- CX-2i HX UkyyeVX *2HHS Q}H2 , AK
B/2MiB7vBM; M/ [m MiB7vBM; +2HH T?2MQiRV2KEX :2MQK2 "BQHQ ;v

*2xm/-*X-uKMF-uX-S rbQM- hX- M/ _Qbb Mi- CX UkyyeVX 1 "Hv GBM2
ir22M 1TB#H bi M/ S'BKBiBp2 1M/Q/2'KBMJQmb2"H biQ+vbibi? " Qm;?i?2:°
2p2HQTK2MIiRly &¢RBHe k9 X

¥29 # - aX- GBm- GX- :Q?- _X- EQM;- sX- M/ q 'K~ b?- X UKyRNVX .Bbb2+iE
bB:M HBM; 2p2Mib BM i?2 "JS- qLh- M/LP. G+ b+ /2/m BM; b2H7@Q"; MBx2
?2mK M ; bi'mHQB/bX S®H2[yB/Q B3 X

*2BH/- *XJX URNI9RVX S ii2"Mb M/ T Q#H2Kb Q7 /2p2HQTK2Mi UPt7Q /- 1M
S 2bbVX

*QM[m2i- 6X- S2v B0 b-LX-hB 2i- GX- M/" ?H2i- SXURNNKVX AM?B#Bi2/: b
Qp2 2tT 2bbBM; i?2 H2mF2KB BM?B#BiQ v 7 +iQ X S'Q+22/BM;b Q7 i?2 L il
3N3RN8 3RNNX

*Q Mr HH a+QQM2b- CX-" M2'D22- .XaX- M/" M2 'D22- aX UkykyVX aBx2@ _2
BM 2 +iBQM@.BzmbBQM JQ/2Hb Q7 .2p2H QTREMEiXH h> MbBiBQMbX *2HHb

*MKKBM;- :X UKyyNVX AM72 2M+2 #v 2v2, 2 /BM; i?2 Qp2'H T Q7 BM/2T2M/
ai iBbiB+b BM k3/By® Ky X

. ?20°QM- GX- PTBix- aXGX-w 2?2 2b- >X- G2Mb+?- gXJX- M/ 2rb- SXqX- AibFQy
:XZX Ukyy9VX GA6fah hj aB;M HBM; 6 BHb iQ J BMi BM a2H7@ _2M2r H Q7 >
*2HHbX ah1lJ *RI6 Gdy dd3X

. p2v- _X1X- M/ w M/bi® - SXgX UkyyeVX aT iB HP ; MBx iBQM Q7 1K# vQMB+
M2bb iQ miQ+ BM2 :TRjy GB; M/b _2p2 Hb M miQ 2;mH iQ v k82K *2HH LB+~
k8j3 k893X

.2;HBM+2 iB- X- 1iQ+-6X- m2 " -JX*X-J "ivM- AX-J2ix;2 - CX- _mxQ- X-a
X-""Bp MHQmM- X>X-aB;;B -1X-2i HX UkyReVX a2H7@Q " ; MBx iBQM Q7 ?n
KB+ QT ii2 " MbX L im R RBKKKQKKJ KX

RRk



.B@:°2;Q°BQ- X-a M+?Q- JX- aim+F2v- . XgX- * QKTiQM- GX X- :Q/rBM- CX-
/I"B;m2x- hX X UkyydvX "JS bB;M HHBM; BM?B#Bib T'2K im2 M2m™ H /Bz2
2K# ' vQX .2p2HRJBKPRAWNI jje N X

.QKQ; ibF v - X-_Q/BM-aX-"Qmi m/- X- M/ h'v;;p bQM- EX UKkyyNVX G KBME
@RRR- Q° @9RR 1M #H2b JQmb2 1K# vQMB+ ai2K *2HH a2Hk@ _2M2r H AM
k3yy k3yNX

1?"HB+?- SX UR3dANVX "+?Xj-MdR IBdSXvbBQH

1HB+2B ' B- EXgqX- "2 i?QH/- IX_X-:QH/#2 ;- AX:X- A#€¢2x- GX-J MDmM i?- ")
T?v- _X6X- S2M;- >X- SH Mi- XGX- _Qvb K- "X-2i HX UkyRkVX "BQHQ;B+
Lim2J2i?@/6Nd dRyX

I1M/2 b- X*X- M/ EBM;- "X6X URN33VX 6Q K iBQM M/ /Bz2 2MiB iBQM Q7 2ti
BMi?2 "?22bmb KQMF2vX K2 B+ M (RBRKM HIX M iQKv

1bi2°-JX-E'B2;2H->X@TX-a-CX- M/sm-sXURNNeVX /2MbBiv@# b2/ H;Q I
BMH “;2bT iBH/i# b2brBi? MQBb2X U A S '2bbV-TTX kke kjRX

1iQ+- 6X- J2ix;2 - CX- _mxQ- X- EB bi- *X- uQM2v- X- Px B - JXwX- ""Bp M}
1X.X UKyReVX " H M+2 #2ir22M a2+°2i2/ AM?B#BiQ b M/ 1/;2 a2MbBM; *QM
P': MBx iBQMX .2p2HQTK2Mi H *2HHX

1p Mb- JXCX URNdkVX h?2 BbQH iBQM M/ T°QT2iB2b Q7 +HQM H iBbbm2
KQmb2i2  iQK +2HHDbXk2 ReH ®RUEXMi

1p Mb-JXCX- M/E m7K M-JX>X URN3RVX 1bi #HBb?K2MiBM +mHIim 2 Q7 THn
2K# vQbX LkiNkR89 R8eX

1p Mb- JXCX- LQi "B MMB- 1X- G m B2- aX- M/ JQQ - _XJX URNNyVX .2 Bp iE
+i2°Bx iBQM Q7 THM BTQi2Mi +2HH HBM2b 7°QK TQ +BM2 jNI{ #QpBM2 #H
Rk8 Rk3X

62?HBM;- >XCX-G + m/- :X-Em#Q- X-E2MM2/v-JX- _Q#2 ibQM-aX- E2HH2 -:
h> +FBM; K2bQ/2 K BM/m+iBQM M/ Bib bT2+B}+ iBQM iQ i?2 22K M;BQ#H bi
+2HH /Bz2 2MiB iBQMR|y29RQ T KK\Ki

6BMF- CX- h?0 v- JX- xBQmM2- X- mTQMi- _X- *? i2H BM- 6X- "Q " M2Mb- J:
*QKT " iBp2bim/v M/ BKT ' Qp2K2Mi Q7 +m "2Mi +2HH KB+ ' Q@T ii2"MBM; i2+
d- edk e3yX

6BMM2 iv- CX_X-S M;- EX-"m iQM- SX-S mHbQM- .X- M/J “iBM/ H2- JXZX Uk
avKK2i'v, >Qt M/ .TT 1tT 2bbBQM BM a2 jWR2RQMRXj% B2M +2

BQH+?2- X-CQ-"X@>X->m i /Q-PX-"22#2- .XCX- M/ hQM2 - JX UKkyyyVX JB+
bi2M+BHb 7Q° KB+ QT ii2°"MBM; +2HH +mHim 2bX CQm 8%k @ 78|XQK2/B+ H J

: /M2 - _XGX UkyyRVX aT2+B}+ iBQM Q7 2K# VQMB+ t2b #2;BMb #27Q°2 +
2p2HQTIRXEB|N 39dX

© /M2 - _XGX- M/ " QQF- 6X X URNNdVX _2~2+iBQMb QM i?2 #BQHQ;v Q7 2
AMi2 M iBQM HCQm'M H Q7 .2pRRIGEKBVX H "BQHQ ;v

© "M2ii- JXCX-1/2HK M- 1XCX->2B/Q M- aXCX-:"22MK M- *X.X-. bim - X-G m
h?QKThQM- AX_X- GmQ- sX- aQ "2b- CX- 2i HX UkyRkVX avbi2K iB+ B/2MiB
Q7 /°m; b2MbBiBpBiv BM + M82 8dgHHIBX L im 2

RRj



2 "BM;- .XSX- :Qm;?- LXJX- EBM;- CX X- >BHiQM- .XCX- LB+QH - LX X- aBK
E2HbQ- X- M/ J2i+ H7- . X URN3dVX JQH2+mH ~ +HQMBM; M/ 2tT 2bbBQM Q
KVv2HQB/ H2mF 2KB BM?B#BiQ 'v7 +iQ USABWR ®YFKXN"P CQm M H

:BHHB2b- aX- M/ Qi?2 b UkyydvX a? T2Hv, J MBTmH iBQM M/ M HvbBb Q7Y
BivXQ ;VX

“H //2M- X"X- >2#2 - XJIX- a+?M22#2°:2 - 1X1X- M/ J+*H i+?2v- XAX UKyRYy
amTT 2bbQ -J2 HBM- _2:mH i2b1TB/2 K H.2p2HQTK2Mii? Qm;?i?2 1bi #HI
SQH "Biv *QKTH2tX .2p2HRN &RMdjH X2 H H

QK M- "X_X- Gm- CX- " ++2B- X- GQr'v- LX*X- Sm pBb- CX1X- J M;Qm#B-
UkyROVX JmHiB@a+ H2 AK ;BM; M/ AM7Q K iB+b SBT2HBM2 7Q" AM aBim St
SGQa PINM2RReyjdX

> 7-hX- M/ ai /i72H/- JX Ukyy3VX >2i2°Q;2M2Biv Q7 1K# VQMB+ M/ /mHi ai:
*2HH 93y 93jX

> p2b- EX>X- M/ JQ 2 /Bi?- _XgX URNNjVX .2 Bp iBQM M/ +? * +i2 Bx iBQM
i2MiB H 2K# VQMB+ bi2K +2HHb 7°QK T '2BKTH Mi iBQM " ##Bi 2K# vQbX JQI
2p2HQTKeMik9 9jjX

:"22M- CX"X X- M/ a? 'T2- CX UKkyR8VX SQbBiBQM HBM7Q K iBQM M/ 2 +iB
BM /2p2HQTK2Mi H #BQHQ;v + Q ROBRRY RHORRRTK2Mi

'mQ- :X-u M;- CX- LB+?QHb- CX- > HH- CXaX- 1v'2b- AX-J Mb}2H/- gX- M/
"2p2Tib /2p2HQTK2Mi HHv T'Q;° KK2/ "2bi'B+iBQM Q7 ;"QmMRpa i2 THMm BTQ
Ryej RyeNX

‘m /QM- CX"X URNekVX h?2 .2p2HQTK2Mi H* T +BivQ7 Lm+H2Bi F2M 7" QK Al
Q7 622/BM; h /ITQH2bX RAYPEKKQEKYDM i

> +F2°- 0X UR3NKVX +?Bp j0K 9B 93 RM iX
> 2+4F2H- 1X UR3e3VX L imHB+?2 a+?QT7mM;b;2b+?B+?2i2 U"2 HBM, :2Q"; _2
> 2+4F2H- 1X URIPAOTR;2MB2- j/ 2/M UG2BTxB;,qBH?2HK 1M;2HK MMVX

\%

B#2@E BMb- "X- 1H@> +?2K- LX- "B F# F- LXCX- CBM- X*X-"2+F- X>X- 2°
2M#mb?- CX UKyRjVX AM+QMbBbi2M+v BM H ;2 T8yXK3MNDjRMQKB+ bim/B2b X

> M2v- aX X- :m2v- GX- M/ *? F~ p "iv- X UkyR9VX M HvxBM; *2HH@G2p2H .
iQ >B;? *QMi2Mi a+ 22MBM;X M AMi'Q/m+iBQM iQ >B;? *QMi2Mi a+ 22MBM
bb v .2p2HQTK2Mi- M/ .i M HvbBb BM "BQHQ;v M/ . m; .Bb+Qp2'v R98X

> "BbQM- aX1X- aQx2M- "X- *2 BbiQ/QmHQm- LX- EVT'B MQm- *X- M/ w2 ME
b2K#HV Q7 2K# VQMB+ M/ 2ti° 2K# VQMB+ bi2K +2HHb iQ KBK®Be 2K# vQ;2M?2
2 HR3RyX

>V b?B-EX-EQ# Vv b?B- hX-IKBMQ- hX-:QBibmF - _X-J ibmB-uX- M/EBi Km"
bB:M HBM; Bb +'BiB+ H7Q BMBiB H+QKKBiK2Mi Q7 :2 K +2HH HBM2 :2 7°Q
Q7 .2p2HQRIRBNIN RyN X

> v b?B- EX- GQT2b- aXJX*X /2 aX-h M;-6X- M/ am® MB- JX X Ukyy3VX .vM |
>2i2°Q;2M2Biv Q7 JQmb2 SHM BTQi2Mi ai2K *2HHDb rBi? .BbiBM+i 6mM+iBQN
*2HH ai2Kj*ZNR 9yRX

RR9



> v b?B- EX- P?i - >X- Em"BKQiQ- EX- > K FB- aX- M/ a BiQm- JX UKyRRVX _
JOmb2 :2 K *2HH aT2+B}+ iBQM S i?r vBM *mHim 2 #v RIS BN Gij&kMi ai2K *2F

>2 /- JXGX- >QHK M- GX- G M72 - _X-E ?M- XhX- M/ C2MMBQMb- JX.X Uky
*QMb2[m2M+2b Q7 S@> +FBM; BM aRB2Ry2KRYERa "BQHQ ;v

>22KbF2 F- AX-"m i- EX- JBHH2 - JX-*?2?2 # - aX-:m2 " -JX*X- GBm- GX- M/
_ TB/+? M;2bBM KQ 'T?Q;2M +QM+2Mi’ iBQM +QMi QH b2H7@Q ; MBx2/ T ii
bi2K +2HHDX 20/BK2 X

>2°#2 ;- JX- :H m+?2- AX- w2'D iF2- hX- qBMxB- JX- "m+??QHx- 6X- M/ _Q2/
BM:; K2+? MBbKb Q7 KQmb2 2K# ' VQMB+ bi2K +2HHb 22i2°Q:2M2Bivi? Qm;?
i° Mb+ BTiBQM 7 +iQ  /vM KB+bX CQm M H Q Ri?RyRRyRed®+B2iv AMi2 7 +2

>Q:; M-"X- M/hBHHv-_ X URNd3VX AM pBi"Q /2p2HQTK2Mi Q7 BMM2  +2HH K b
7°QK KQmb2 #H biQ+vbibX AAX AMM2  +2HH K bb2b 7°QK jX8@ iQ 9Xy@/ v
1K# VQHQ;v M/ 1tT2 BK2Mi B8 RYd?2RKRX v

>m M;- aX UKYyyNVX LOQM@;2M2iB+ 22i2°Q;2M2Biv Q7 +2HHb BM /2p2HQTK2Mi
QTK2Rije j38) j3ekX

>m# ib+?- GX- S2;HBQM- 6X- _2B+?-CX.X-_Q/ B;m2b-LXhX->B" MB-LX-AHH
LXqX UKyRNVX +2HH bBx2 i? 2b?QH/ HBKBib +2HH TQH “Biv M/ bvKK2i B-
S?vbBR#RYyd8 Ry38X

>mKT? 2v- _XEX- "2 iiB2- :XJX- GQT2x- X.X-"m+ v- LX- EBM;- *X*X- 6B "TQ-
M/ > v2F- X Ukyy9vX J BMi2M M+2 Q7 SHm'BTQi2M+v BM >mK M 1K# vQMB
AM/2T2M/2MiX ahlkR1B8&&8Bjy X

>mMMi2 - CX.X UkyydVX J iTHQiHB#, k.:" T?B+b 1MpB ' QMK2MiX *QKTmiBM; B
N Ny N8X

CQ#HB# .2p2HQTK2Mi h2 K UkykyVX CQ#HB#, mMMBM; Svi?QM 7mM+iBQMb

CQM2b- 1X- PHBT? Mi- hX- S2i2°bQM- SX- M/ Qi?2 b UkyyRVX a+BSv, PT2M
SVi?QMX

CQM2b- hX_X-E M;- AX>X- q?22H2 - .X"X- GBM/[mBbi- _X X-S T HHQ- X- a ¢
M/ * "T2Mi2 - X1X Ukyy3VX *2HHS Q}H2 M Hvbi, . i 2tTHQ  iBQM M/ N
+QKTH2t BK ;2@# b2/ b+ 22MbX "M 9BKBM7Q K iB+b

CQM;- . X /2- EQbi2" - X- > ;2M#22F- X- _ 2K 2F2 b- CX- 02H/?mBx2M- .X- >2

CXSX /2- M/ :H ##2F2-JX p M UkyyNVX AKT +i Q7 i?2 imKQ > KB+ Q2MpB Q!
7QHHB+mMH ~HVKT?QK Bb /2T2M/2Mi QM bT2+B}+ i 2 NR2AMIdUIXQiQ+QHbX > 2

E? M-"XgX- M/ 1T? mbbB-"X URNdyVX .2p2HQTK2Mi H SQi2MiB HBiB2b Q7 *
JOmb2 h2biB+mH ~h2' iQK X CL*A, CQm M H Q7 i?@9LRiBREBMRije X1 +2° AMbiBi

E M:- JX- SBHBbx2F- X- ‘imb- CX- M/ > /D MiQM FBb- X@EX UkyRjVX 6:69
“2bi'B+iBQM M/ b Hi@ M/@T2TT2 /Bbi'B#miBQM Q7 T BKBiBp2 2M/Q/2 K 1
2tT 2bbBQM BM i?2 KQmbRRy.Ro® KONK 2 Mi

E > KB- X- M/ CQ? MbbQM- _X UKyR9VX *?QQbBM; ."a* L S > K2i2'b miQK iB-
2MiB H 1pQHMiBQMX AMi2 M iBQM H CQm MRRQIRQKTmi2  TTHB+ iBQMb

Erb2-1X->Db?BKQiQ-EX- M/L F ibmDB-LX URNN9VX ai° BM/Bz2'2M+2 BM
2K#'vQMB+ bi2K UlaV +2HH HBM2bX h?2 AMi2™™M iBQM HCQm™ M H Q7 .2p2H

RRS8



E2KT7- >X- PHK2 - _X-> b2- X-6 MF2- X-"QH2b MB- 1X- a+?r MF2- EX- _Q
JX- 192 BM;- :X- .  ;2°- :X- 2i HX UkyReVX "mHF +2HH /2MbBiv M/ gMifh:
"2:mH i2 K2b2M/Q/2 K H T ii2"MBM; Q7 ?mK M THmM BTQi2Mi bt2K +2HHbX L
R RjX

EBK- CX@>X- Emb?B Q- EX- :> 2 K- LX X- M/ bi? :B'B- X_X UKyyNVX hmM :
2TB/2°K H ;" Qri? 7 +iQ° M/ +2HH*2HH +QMi +i ;Qp2 Mb i?2 bT iB H /vM KB+
S'Q+22/BM;b Q7 i?2L iBQM H + RKR ROR %\ RRWR8 K

EBM/2 -aXCX-hb M;-hX1X-ZmBMH M-:X X-> /D MiQM FBb- XEX-L ;v- X- M
Q /2°"Hv HHQ+ iBQM Q7 K2bQ/2°'K H +2HHb iQ i?2 2ti° 2K# vQMB+ bi'm+im
tBb /m"BM; ; bi'mH iBQM Q7 i?2 KQmb2 2K# vQX .2p2HRK&KXAMNRI* K# B/;2-
9dyRX

EHmvp2 - hX- _ : M@E2HH2v- "X- S0 2x- 6X- :> M;2 - "X- "mbbQMMB2 - JX- ¢
> K’B+F- CX- :"Qmi- CX- *Q H v- aX- 2i HX UkyReVX CmTvi2 LQi2#QQFb
2T Q/m+B#H2 +QKTmi iBQM HrQ F~QrbX AM SQbBiBQMBM; M/SQr2 BM +
:2Mib M/ :2M/ b- 6X GQBxB/2b- M/ "X a+?KB/i- 2/bX UAPa S 2bbV- TTX 3d

EQDBK -uX-E m7K M@6° M+Bb-EX-aim//2 i-CX"X-ai2BM2 -EX X-SQr2 -JX.
0X->Q - X-/2 H2M+ bi Q- :X-GQ; M- :XCX-2i HX UkyR9VX h?2 h® Mb+ BT
S’QT2'iB2b Q7JQmb2 1TB#H bi ai2K *2HHb _2b2K#H2 i?2 Mi2'BQ" S'BKBIiBy
RO9Ryd RkyX

EQQTK M- SX- M/ *QiiQM- _X:X>X URN39VX 7 +iQ T Q/m+2/ #v 722/2° +2HH
QM H + "+BMQK +2HH /Bz2 2MiB iBQM, *? * +i2'Bx iBQM M/ T iB H Tm B}+
_2b2 "RB89Kjj k9kX

EmK - _X-EmMBvV bm->X-"m+ M - *X.X-qBHbQM-JX_X- M/6B/H2 - AXCX URN
2tT 2bbBQM Q7 M;BQ;2MB+ KQH2+mH2b /m BM; imKQ" ;" Qri?R¥/ T°Q; 2bbB
jyR jRRX

EmM i?- hX-a # @LH@G2BH- JXEX- HKQmb BHH2 F?- JX- q v- CX- J2HQ+?22.
6:6 biBKmH iBQM Q7 i?2 1 "FRfk bB;M HHBM; + b+ /2 i'B;;2 b i° MbBiBQM Q°
bi2K +2HHb 7°QK b2H7@ 2M2r H iQ HBM2 ;2R @KINBI KKAWIKX . 2p2HQTK2Mi

ErQM- :XaX- oBQiiB- JX- M/ > /D MiQM FBb- X@EX Ukyy3VX h?2 1M/Q/2 K C
"Bb2b #v .vM KB+ qB/2bT 2 / AMi2 + H iBQM Q7 1K# VQMB+ M/ 1ti’ 2K# vQN\
QTK2Mi HR@8N 8kyX

EVI'B MQm- *X- *?2°BbiQ/QmHQm- LX- > KBHIiQM- _XaX-L ? #QQ- gX- "QQK;
JB;2Qii2- AX- M/ W2 MB+F @:Q2ix- JX UkykyVX " b2K2Mi K2K# M2 “2KQ/2}
2K# vQ;2M2bB b3k kidj 28 3 X

G K- aXEX- SBi'Qm- X- M/ a2B#2 i- aX UkyR8VX LmK# , GGoJ@# b2/ Svi?C
S'Q+22/BM;b Q7 i?2 a2+QM/ qQ Fb?QT QM i?2 GGoJ *QKTBH2 AM7  bi m+i
h2t b, bbQ+B iBQM 7Q° *QKTmiBM; J +?BM2°'vV-TTX R eX

G22- :XuX- E2ZMMv- SX X- G22- 1X>X- M/ "Bbb2HH- JXCX UkyydVX h?'22@/BK
MQ'KH M/K HB;M Mi# 2 bi 2TBi?2HB H@* MKRHXRYRMBX2 J2i?Q/b

G2mM;- *XuX- M/ w2 MB+F @:Q2ix- JX UkyRjVX M;BQKQiBM T 2p2Mib THm"
iBQM BM KQmb2 2K# vQb pB >BTTQ T i?2r v@/2T2M/2Mi M/ @BM/2T2M/2M
*QKKmMB+ 9B QMb

RRe



GBm- GX- JB+?QrbFB- qX- EQHQ/xB2D+xvF- X- M/ aB+BMbFB- SX UKkyRNVX
T QHB72  iBQM- THM BTQi2M+v M/ /Bz2 2MKB REOWMRYedX 2 *2HH "BQHQ ;v

Gm+F2ii- gXSX URNd3VX P 'B;BM M/ /Bz2 2MiB iBQM Q7 i?2 VQHF b + M/ 2ti’
T 2bQKBi2 2mK M M/ “?22bmb KQMF2v 2K# vQbX K2RBk8M G@¥ M H Q7 M iQ

J+ 7i?m - "X.X- M/ G2KBb+?F - AX_X UkyRjVX ai iBbiB+ H JR89 MB+b Q7 Sl
939 93NX

J M7°'BM- X- h#i-uX-S [m2i- 1X_X-om "B/2H- X_X- _Bp2bi- 6 X_X-L 27- ¢
UKyRNVX 1M;BM22°2/ bB;M HBM; +2Mi2°b 7Q  i?2 bT iB HHv +QMi"QHH2/ T il
bi2K +2HHbX L imReIedYyQedb3 X

J BFr-uX-hKDBb?B Q-.X X X-6mDBi - hX*X- M/ H “+!M- 0X"X UKyyNVX ;"
2K#VQM H + "+BMQK +2HHb b bBKTH2 BM pBi'Q KQ/2H iQ bim/vi?2 KQH2-
/2°K 7Q K iBQM M/ tB H2HQM; iBQM KQUTRQRYMXbBbX :2M2bBb

J "Fb->X-E HF M-hX-J2M 7 - _X-.2MBbbQp- aX- CQM2b- EX->Q72K2Bbi2 -
6° M+Bb ai2r “i- X- aKBi?- X- 2i HX UKkyRKVX h?2 h> Mb+ BTiBQM H M/ 1TE
Q7 :"QmM/ ai i2 SHm B TRG-RSNW X Y2 H

J "iBM- :X_X URN3RVX AbQH iBQM Q7 THmMm BTQi2Mi +2HH HBM2 7°QK 2 "H
K2/BmK +QM/BiBQM2/ #v i2° iQ+ "+BMQK bi2K +2HHbX S 'Q+22/BM;b Q7 i?
a+B2MIB2dbe |9 dej3X

J VivM- AX-""Bp MHQm- X>X- M/aB:;B - 1X.X UkyRNVX r p2Q7qLhbB:M HBN
BM?B#BiQ b +QMi"QHb T'BKBiBp2 bi'2 F7Q K iBQM BM KB+'QT ii2"M +QHQI
+2HHDX .2p2REXT K2 Mi

Jibm/ - hX-L F Km  -hX-L F Q- EX- "~ B-hX-E ibmFB- JX- >2BF2- hX- M/ uC
ah hj +iBp iBQM Bbbm{+B2MiiQ K BMi BM M mM/Bz2 2MiB i2/bi i2 Q7 KQmb
h?2 1J"P CQmRM 3keR 9keNX

J iiB xxB Ib D- JX- aivH2b- 1X"X- 02 bi2 - XCX- 6 B2b2M- >X- "QQM2- *X- M/
>B;?@*QMi2Mi a+ 22MBM; 7Q° Zm MiBi iBp2 *2HH "B BR3vXRRXM/b BM *2HH

J tBKQr- X URNyeVX B#2 2tT2 'BK2Mi2HH2 2 x2m;mM; pQM FMQ+?22MK “Fb¢
Mx2BKk& k9 j3X

J tBKQr- X URNYNVX h?2 HVKT?Q+vi2 b bi2K +2HH- +QKKQM iQ /Bz2 2M
2K# VQMB+ /2p2HQTK2Mi M/ /m'BM: i?2 TQbi@72i HHB72 Q7 K KK Hb U"2"H

J+"2 i?- _X- SB'QM2- .XJX- L2HDbQM- *XJX- "2 /B> Dm- EX- M/ *?2M- *XaX |
*ViQbF2H2i H h2MbBQM- M/ _?Q _2:mH i2 ai2K *2HH GBM2 ;2 *QKKBiK2MiX
e- 93j 9N8X

J+EBMM2v- gX UkyRyVX . i aiim+im 2b 7Q" ai iBbiB+ H*QKTmiBM; BM Svi?QN
Ni? Svi?QM BM a+B2M+2 *QM72 ' 2M+2-aX p M /2 g Hi- M/ CXJBHHK M- 2/bX

J+L2BHH- GX UkyR3VX h?2 >BbiQ'v Q7 "'22/BM; JB+2 7Q" a+B2M+2 "2;BMb c
U?iiTb,ffrrrXbKBi?bQMB MK ;X+QKfb+B2M+2@M im 2f?BbiQ'v@# 22/BM; @K
rQK M@# M@R3yNe399RfVX

J+ZmMBM- *X- :QQ/K M- X- *?2 Mvb?2p- 0X- E K2MibFv- GX- *BKBMB- "X X- E
JX- .BM;- GX-_ 72HbFB-aXJX-h?B bi'mT-.X-2i HX UkyR3VX *2HHS Q}H2"
T Q+2bbBM; 7Q " #BQHQ:RX SGQa "BQHQ;v

RRd



J2BH? +- aXJX- / Kb- _XCX-JQ 'Bb-aX X-. M+F 27i- X-G2: "2+-CX@6X- N
UkyyNVX +iBp2 +2HH KQp2K2Mib +QmTH2/iQ TQbBiBQM HBM/m+iBQM "2 B
BMi?2 KQmb2 #H biQ+vbiX .2p2HRTKKAYMKkKkHR XBQHQ ;v

J2M+? M- aX X-: 'iM2 - X- _QK€EM- SX- M/ .QiiB- *X:X UKkyRRVX L2m" QM H |
Q'; MBx2/ T°Q+2bb 2M? M+2/ #v ;"QrBM; & 24O RMZX SHQa PM2

JBbb2HrBix- "X- ai BiiK ii2 - :X-S2 B br Kv- "X- a+?HmK#2 :2 - JX*X- _Qmi- ax
EX- M/ > /i- gX@.X UKkyRyVX 1M? M+2/ *2HH*H bbB}2', KmHiB@+H bb +H
+ Qb+QTv BK ;2bX "J* "BQRBERNIY)XQ K iB+b

JBibmB- EX- hQFmX r - uX- AiQ?- >X- a2; r - EX-Jm  F KB- JX- h F ? b?B- EX
J 2/ -JX- M/uKMF -aX UkyyjVX h?2 >QK2QT Qi2BM L MQ; Ab _2[mB 2/ 7Q
SHM BTQi2M+v BM JQmb2 1TB#H RIRM|R & 9RMHbX *2HH

JBm® -aX-aBM;?- XSX- M/JBb?BM - uX UKkyRyVX "KT'R Bb '2[mB 2/7Q T Q]
i2°Qm:? "2;mH iBQM Q7 .FFR 2tT 2bbBQM BM i?2 T 2@bi'2 F KQmb2 2K# vQ
jOR k9e k89X

JQ: MB- aX- LB+?QHb- CX- M/ > /D MiQM FBb- X@EX UkyRdVX h?2 K Mv 7
pBi"Q / Ti iBQMb Q7 +QMiBMmmK Q7 BM pBpQ bi i2R€ 8X .2p2HQTK2Mi H "

JQ: MB-aXJX-J2ix;2 - CXCX-LB+?QHDb-CX-aB;;B -1X.X- M/ > /D MiQM FBbD
i2°M /Bz2 2MiB iBQM Q7 KQmb2 THM BTQi2Mi bi2K +2HHb "2+ TBimH i2b 21
T ii2 °MBM;X-223 BN X

JQ 'Bb- aX X- :> ? K- aXCXGX- C2/"mbBF- X- M/ w2 MB+F @:Q2ix- JX UkyR
bTQMb2 iQ 6:7 bB:M HHBM:; BM +2HHb BMi2 M HBx2/ i /Bz2 2Mi iBK2b BM~1
T 2BKTH Mi iBQM KQmb2 2K# viQ R{YRYBMX "BQHQ ;v

JMM+B2- CXJX- v /- LXJX1X- G FBMb- CXLX- M/ g2 p2 - oXJX UkykyVX J2+7?
2K# VQMB+ bi2K +2HH b2H7@Q ; MBx iBQM iQ bT2+B7v K2bQ/2 KX #BQ _tBp

L ;v- X- _Qbb Mi- CX- L ;v- _X- # KQr@L2r2 Hv- gX- M/ _Q/2 - CX*X URNN
+QKTH2i2HvV +2HH +mHIim 2@/2 Bp2/ KB+2 7°QK 2 "Hv@T bb ;2 2K# vVQMB+ b
LiBQM H + /2Kv Q7 a+B2M+2b Q7 i?2 IMBN2/39k92BIKBXK2 B+

L x "2i?- 1XCXSX- Pbi#HQK- CX1X1X- GC+F2 - SX"X- a?mFH - aX- Hp ‘2x- JX
M/ w M/bi® - SXqX UKyRjVX >B;?2@i? Qm;?2Tmi }M;2 T 'BMiBM; Q7 ?mK M THn
“2bTQMb2b M/ HBM2 ;2 #B b)XRY RkK2 RXijRX/b

L x "2i?- 1XCXSX-_ ?K M-LX-uBM-hX- M/w M/bi® - SXqX UkyReVX JmHIB@«
KhP_*RAM?B#BiBQM 1M? M+2b>mK M SHmM BTQi2Mi ai2K *2HH J2b2M/Q/2 K
S Q/m+iBQMX ai2K *2Hédd N2 & QRiX

L2K b?F HQ- X- mxQ- X- >22KbF2 F- AX- M/ g 'K~ b?- X UKkyRdVX JQ T?
MBiv 2z2+ib /2i2 ' KBM2 +2HH 7 i2b BM "2bTQMb2 iQ "JS9 bB;M HBM; BM ?mK
2p2HQTIRDMjy9k jys8jX

L2mK MM- 1X URNRKVX “+?X 6X JBF'QbFX M iQKB2 IM/ 1MirB+FHmMM:b;2b+?
LB+?QHb- CX- M/ aKBi?- X UKyRRVX h?2 Q'B;BM M/ B/2MiBiv Q7 2K# VvQMB
Rj3j 3X

LB+?QHb- CX- W2pMBF-"X- M bi bbB /Bb- EX- LBr - >X- EH2r2@L2#2MBmb- .X

M/ aKBi?- X URNN3VX 6Q K iBQM Q7 SHmMm ' BTQi2Mi ai2K *2HHb BM i?2 J KK
QM i?2 SPI h® Mb+'BTiBQM 6 fN@jdN+ijORX2HH
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LB2? b- *X UKyRYVX PM ;"Qri? M/ 7Q K, * "i2bB M +QQ /BM i2 bvbi2K Q7 qMi
bT2+B}2b #BH i2°B M #Q/v tFRojXd 328B2HIQUKK 2 Mi

LBr - >X- hQvQQF - uX-a?BKQb iQ-.X-ai mKT7-.X-hF ? b?B-EX-u ;B-_X- N
AMi2° +iBQM #2ir22M P+ijf9 M/ */tk .2i2"KBM2b h"QT?2+iRKENRdBz2 2MiB iB
N kN X

LQ "Bb-.XSX-""2MM M- CX- "BFQz- 1XEX- M/ _Q#2 ibQM- 1XCX UkyykVX h?2
mH iQ v 2M? M+2" +QMi QHb i?2 H2p2H Q7 LQ/ H bB;M Hb BRkN?2 KQmb2 2
jo88 j9e3X

LQi "B MMB- 1X- : HHB- *X- G m'B2- aX- JQQ - _X- M/ 1p Mb- JX URNNRVX
2K# VQMB+ +2HH HBM2b 7 QK i?2 TB; M/ b?22TX "BQb+B2MiB}+ S Q+22/BN

LQrQib+?BM- aX- > /D MiQM FBb- X@EX- M/ * KT#2HH- EX UkyRNVX h?2 2M
HBM2 ;2 rBi? K Mv +QKKQM HBIiB2¥X .2p2HQTK2Mi

P?MBb?B- uX->m#2 - qX- hbmKm® - X-E M;-JX-s2MQTQmHQb- SX- Em BKQiQ
"> pQ- JXCX-a BiQm- JX- > /D MiQM FBb- X@EX- 2i HX UkyROVX *2HH@iC
7QHHQr2/ #vbB;M H 2BM7Q +2K2Mi T Q; 2bbBp2Hvb2;°2; i2b2 "HvKQmb2F
Rekd jdX

PE Km® - .X->v b?B-EX- M/J ibmB-uX Ukyy8VX JQmb2 2TB#H bib +? M;2 “2b
bB;M H "2[mB 2/ 7Q " S:* 7Q K iBQM i?°Qm;? 7mM+iBQMb Q7 2ti° 2K# vQMB
2T Q/m+iBQM M/ .20d%HKE TKK2M i

Pbi#HQK- CX- L x “2i?- 1XCXSX- h2r "v- JX- M/ w M/bi> - SXqX UKyRNVX *QM
VbBb Q7 bT iB HHv Q' ; MBx2/ T Qi2BM 2tT 2bbBQM BM ?B;?2@i? Qm;?Tmi b+
"BQHAB2Ryyej39X

S TT2M?2BK- X UR3NeVX RBIGIDQ ED|X+?

S2/°2;Qb - 6X- 0 "Q[m mt- :X- > K7Q'i- X- JB+?2H- oX- h?B'BQM- "X- :"Bb2
S'2ii2M?Q72 - SX- gq2Bbb- _X- .m#Qm ;- oX- 2i HX UkyRRVX a+BFBi@H?2
Svi?QMX CQm™M HQ7J +?BM2 BRKIAKBM3IjRX2 “+?

S22 MB- _X-_ Q-"XJX-" mr2Mb-*X-uBM- hX-qQQ/-:X X-L ;v- X-EmK +?2p -
SXqX UkyydVX LB+?2@K2/B i2/ +QMi"QH Q7 ?2mK M 2K# VQMB+ bi2K +2HH b:
iBQMX h?2 1J"P Ck@n@d®H9d88X

S2HFK Mb- GX UkyRkVX IbBM; *2HH@iQ@*2HH o "B #BHBiv Lj2e-1° BM JQH2-
9k8 9keX

S0°2x-6X- M/ :> M;2 - "X1X UkyydVX ASvi?QM, bvbi2K7Q  BMi2  +iBp2 b+B?Z
TmiBM; BM a+B2M+2 MM KR BNX2 BM;

SB2 +2- :X"X- .BtQM- 6 XCX- M/ 02 M2v- 1X URN8B8NVX h2biB+mH " i2° iQK bX
b+BiB+ imKQ RR389283NX

SBQi QrbF - EX- M/ W2 MB+F @:Q2ix- JX UKyyRVX QH2 7Q  bT2 K BM bT iB
KQmb2 2K# VQXOLN8R@& 8kRX

SBQi QrbF - EX- gB MMv- 6X- S2/2 b2M- _X X- M/ w2 MB+F @:Q2ix- JX UkyyF
7°QK i?2 }"bi +H2 p ;2 /BpBbBQM ? p2 /BbiBM;mBb? #H2 7 i2dkBM MQ K H K
jdjN jd93X

RRN



SBQi'QrbF @LBib+?2- EX- M/ w2 'MB+F @:Q2ix- JX UKkyy8VX aT iB H  M;2}
bi ;2 #H biQK2'2b M/ i?2 Q'/2  BM r?B+?i?2v ‘2 :2M2" i2/ +Q "2H i2 rBi? #H
i72 KQmb2 2K# vQX J2+? MBbKbRARA2¢284@ XK 2 Mi

SBQi'QrbF @LBib+?2-EX-S2 2 @:QK2x- X-> " :m+?B-aX- M/w2 MB+F @:Q
bi ;2 KQmb2 #H biQK2'2b ? p2 /Bz2 2Mi /2p2HQTK2MRjK FdQTRNY¥B2bX .2p2HC

SH +?i - LX- "QHH2M# +?- hX- S2 b2- aX-6" b2 -aX1X- M/ S Mi xBb- SX UkyR
+2HH HBM2 ;2 T ii2 MBM; BMi?2 2 "Hv K KK HB M RKRRQ@RkKjKm 2 *2HH "BQl

SHmb - "X- SBHBbx2F- X-6" MF2M#2 ;- aX- ‘imb-CX- M/> /D MiQM FBb- X@
iB H+2HH #2? pBQm'b /B 2+i T'BKBiBp2 2M/Q/2 K 7Q K iBQM BM i?2 KQmb:
U* K# B/;2- IMRiSM¥BR jyNRX

S Xv#VH - GX-G FBMb-CXLX- M/ q2 p2 -0XJXUkyReVX hBbbm2J2+? MB+b P"
>mK M 1K# vQMB+ ai2K *2HH .Bz2 2MiB RBIOKMK ¥@8>H ai2K *2HH

2K M- LX-" m2 - SXJX- >Q- GX- Ib2MFQ- hX- h2r "v- JX- w9¢B; @S~C+F2"-
SXgqX UKkyRAVX 1M;BM22'BM; i?2 ? 2KQ;2MB+ MB+?2 KBiB; i2b 2M/Q;2MQn
+QMi'QHb THM BTQi2Mi bi2K +2HH@/2 Bp2/ #HQQ/ 2BR ;2M+2X L im 2 *QKK

_D- X- M/p MPm/2M “/2M- X Ukyy3VX L im 2-Lm im 2-Q *? M+2, aiQ+? bi
M/ Aib *QMb2[m2NMR48 kR e ki X

_ HbiQM- X- *Qt- "XCX- LBb?BQF - LX-a b FB->X- *?2 - 1X- _m::@:mMM- SX
S T2- CXaX- M/ _Qbb Mi- CX UkyRyVX :ij 2;mH i2b i'QT?Q#H bi /2p2HQ"
h2 /9 M/BM T > HH2H iQ */tk XR.j2g N8B QIVKR M i

_ K H?Q@a MiQb- JX- M/ qBHH2M#'BM:- >X UkyydVX PM i?2 P'B;:BM Q7 i?2 |
ai2K *2RI K8 j3X

_i?D2M- SX.X- hQi?- aX- gBHHBb- X->2 i?- CXEX- M/ aKBi?- X:X URNNyVX
+iBpBiv Bb T°'Q/m+2/ BM K i'Bt@ bbQ+B i2/ M/ /BzmbB#H2 7Q Kb i? i ~2 ;
T QKQi2  mb ;8K RRYB RRR9X

_2# +F- CX- J+tEBMM2v- gX- C# Q+FK2M/2H- "Qbb+?2- CX0oX.X- m;bTm ;2 -t
aBM? Fb- EH2BM- X- _Q2b+?F2-JX-2i HX UkykyVX S M/ b@/2pfT M/ b, S N

_Bp2 @S0°2x- CX X- M/ J ;MmbQM- hX Ukyy8VX S BKBiBp2 bi'2 F 7Q K iBQ
HQ+ HBx2/ +iBp iBQM Q7 " +2vm’v M/ qMijXk3Bj2H{@RKMi H "BQHQ ;v

_Q#2 ibQM- JX- *? K#2 b- AX- _ i?D2M- SX- LB+?QHb- CX- M/ aKBi?- X URN|
M iBp2 7TQ' Kb Q7 /Bz2 2MiB iBQM BM?B#BiBM; +iBpBivU.A fGA6V /m BM; Kn
M2QM i H M/ /mHiiBbbm2bX .2p2RORK&NRidHX:2M2iB+b

_Q/BM-aX- MiQMbbQM-GX-LB m/2i- *X-aBKQMbQM-PX1X-a HK2H - 1X-> M
X-sB Q- wX-. K/BKQTQmHQm- SX- a?2BF?B-JX-2i HX UkyR9VX *HQM H +
QMB+ bi2K +2HHb QM H KBMBM@8kRfi@+ /?2°'BM K i'Bt BM /2}M2/ M/ t2MQ
*QKKmMB+ 88BQMb

_Qb2Mi? H- JX.X- gqBb?MQr- _XJX- M/ a iQ- :X>X URNdyVX AM oBi'Q : Qri?
Q7 *HQM H SQTmH iBQMb Q7 JmHIBTQi2MiB HJQmb2 *2HHb .2 'Bp2/ 6 QK
h2' iQ+ "+BMQK X CL*A, CQm'M H Q7 i?2 L 9B@MYyR *RMR2XAMbiBimi2

_Qv2'-LX 6_J @ h?2>BbiQ'vQ76 M+v JIJB+2 U?iiTh,ffrrrX 7°'K XQ ;f?BbiQ VK
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_m/B:2°-SX-s p iH2v-"2/M - CX X-"-*X-aB:M2HH- CX- ai2p2Mb- CX@GX- G
J /b2M- JXaX-2i HX UKykyVX >QHQpBxfT M2H, 02°bBQM yXNXe UwW2MQ/QV>

_m/B;2 - SX- ai2p2Mb- CX@GX- "2/M - CX X- LBD?QHi- "X- M/ 2r- "-*X- _ M
h2MM2 - oX-J t H#2 i- 2i HX UkykyVX >QHQpBxf?QHQpB2rb, 02°bBQM RXRj

_m2/2M- *XhX- +F2'K M- CX- “2M - 1XhX- 1;HBM;2 - CX- *BKBMB- "X X- :Q¢
X1X- M/ 1HB+2B B- EXqX UkyRNVX a+B2MiB}+ *QKKmMBiv AK :2 6Q mK,
b+B2MiB}+ BK ;2 bQ7ir "2 XRII@RPwyYBIDKQ ; v

_mBsm- M/ gmMb+?-.X*X UKYyRyVX *Hmbi2 ' BM; H;Q Bi?Kb BM "BQK2/B+ H _2
_2pB2rb BM "BQK2/B+ H-IRKBR32XBM :

_mBx- aX X- M/ *?2M- *XaX UkyydVX JB+'Q+QMi +i T'BMiBM;j- iQQH iQ T
Re3 RddX

_mbb- XSX-qiiH2 - aX- *QHH2/:2- gX>X- T "B+BQ- aX XCX_X-* "HiQM- JX"X
aX*X-am> MB- JX X- v M- EX- L2?Hb- JX*X- 2i HX UkyyyVX 1QK2bQ/2 KB
i"QT?Q#H bi /2p2HQTK2Mi M/ K2bQ/2 KRYINE& NBNXMX L im’ 2

_mbb2HH- gXGX- M/>m bi- CX:X URN98VX Sm 2 ai’ BMJB+2"Q ' MiQ >v# B/ JC
h> MbTH Mi iBQMX S Q+22/BM;bQ7i?2L iBQM H + /2Kv Q7 a+B2M+2b Q7 i?2
iR ked kdjX

a / QmB- JX- _Q+ M+Qm'i- .X- _Qmbb2H- CX- *Q ' bQM- 6X- M/ :'Qb- CX Ukyk
iBbbm2 ~Qrb iQ b? T2 i?2; bi'mH iBM; KNBRIBREE3WQX a+B2M+2

a ;v- LX- aHQpBM- aX- HH HQmM7- JX- SQm - JX- a pvQM- :X- "QtK M- CX- N
S'2/B+iBQM M/ +QMi"QH Q7 bvKK2i'v #2 FBM; BM 2K# vQB/ #Q/B2b #v 2N\
BMi2;" iBQMX .2pRMIQTK2Mi

a F B-uX-uQb?Bm’ - uX- M/ L F xr-EXUKkyRRVX 1K# vQB/ #Q/v +mHim 2 ¢
bi2K +2HHb mbBM; KB+ Qr2HH M/ KB+ QT ii2 M2/ +?BTbhX CQm' M H Q7 "BQ
RRR38 NRX

a2 #QH/- aX- M/ S2 FiQH/- CX UKyRyVX ai ibKQ/2Hb, 1+QMQK2i B+ M/ bi
TVi2QMX AM Ni? SVi?QM BM a+B2M+2 *QM72 2M+2-

a?B- CX- *?22M- ZX- GB- sX- W?2M;- sX- w? M;- uX- ZB Q- CX-h M;- 6X- h Q- u]
1X UkyR8VX .vM KB+ i’ Mb+ BTiBQM H bvKK2i'v@# 2 FBM; BM T'2@BKTH M
/2p2HQTK2Mi "2p2 H2/ #v bBM;H2@ +2HR9Kj9@DIPXIdXp2HQTK2Mi

a?B-qgX-qg M;->X-S M- :X-:2M;-uX- mQ-uX- M/ S2B- . X UkyyeVX _2;mH iBQI
J 'F2° _2t@R #v L MQ; M/ aQtkX CQm M H QKR3IRKHRN B jK8*? 2KBbi v

a?BKFBM- JX"X URNd8VX X 1X *X G i?°QT UR3e3V, JQmb2 qQjB-M Q7 :° M#VX
R8Nd R8N3X

aBKBMQpBi+?- GX- J+*mHHQ+?- 1X X- M/ hBHH- CX1X URNejVX h?2 /Bbi B#
KQM: bTH22M +QHQMB2bX CQm M H Q7 *2HHmdk jKM/jj}edKT ~ iBp2 S?vbBQH

aBKTbQM- 1XJX- GBM/2 - *X*X- a “;2Mi- 1X1X- . pBbbQM- JXhX- JQ#  i2M-
URNNdVX :2M2iB+ p 'B iBQM KQM; RkN bm#bi> BMb M/ Bib BKTQ i M+2 7Q
KB+2X L im 2 : RMRE +kd X

aBKmMMQpB+- JX- J2ix;2 - CXCX- 1iQ+- 6X- uQM2v- X- _mxQ- X-J ivM- AX.
"Bp MHQmM- X>X- M/ aB;;B - 1X.X UKyRNVX j.KQ/2H Q7 ?mK M 2TB#H bi

RkR



bvKK2i v #°2 FBM;X L im 2 RRHY Y BNRYQ ;v

aBM;2 - wXaX- uQM;- CX- hBb+?H2 - CX- > +F2ii- CX X- HiBMQF- X-am  MB-
JX"X UKYROVX .vM KB+ >2i2°Q;2M2Biv M/ .L J2i?vH iBQM BM 1K# VQMB+ ai:
*2HE8 jRN jjRX

aF K ;FB-JX-gB+?2 -EX"X-C2/ " mbBF- X-: M;mHv-aX- M/w2 MB+F @:Q2ix-
GQ+ HBx iBQM Q7 */tk K_ L /m"BM; i?2 6B bi *2HH@6 i2 .2+BbBQM BM 1 "H\
*2HH _2TjQ9%%k 98dX

aKBi?- X:X- M/ >QQT2 - JXGX URN3dVX "mz HQ ~ i HBp2  +2HHb T Q/m+2
BM?B#Bib i?2 /Bz2 2MiB iBQM Q7 Km BM2 2K# vQM H + "+BMQK M/ 2K# vC
K2Mi H "B ®RHKQRVN X

aKBi?- hX X- M/ >QQT2 -JXGX URN3jVX J2/BmK +QM/BiBQM2/ #v 722/2° +2H|
iBQM Q7 2K# VQM H + "+BMQK +mHim 2bX RIQIBXIMKX *2HH 2b2 “+?

aKBi?- X:X->2 i?- CXEX-.QM H/bQM- . X.X- gQM;- :X:X-JQ 2 m- CX- ai ?H-
URN33VX AM?B#BiBQM Q7 THM BTQi2MiB H 2K# vQMB+ bi2K +2HH /Bz2 2M
LimpPde e33 eNyX

aKBi?- ZX- _Q+?K M- LX-* "KQ- XJX-0B;-.X-*? M-sXuX-amM- aX- M/ :2 2+
iQbF2H2i Hi2MbBQM "2;mH i2b K2bQ/2°'K HbT iB HQ ; MBx iBQM M/ bm#b
+22/BM;b Q7 i?2 L iBQM H + /RRMBIReca+BRIVKkIR Db

aMBD/2 - "X- M/ S2HFK Mb- GX UKYyRRVX P B:BMb Q7 "2:mH i2/ +2HH@iQ@ +
JQH2+mH ~ *2HRKBBNQRkSX

aMBD/2 - "X-a +?22 - _X-_ K% SX-. KK-1X@JX- GB#2  HB- SX- M/ S2HFK Mb:
+QMi2ti /2i2°KBM2b +2HH@iQ@+2HH p "B #BHBiv BM 2MéQ8kyBKBX M/ pB ml

aMBD/2 - "X-a +?2 - _X- _ K°- SX- GB#2  HB- SX-J2M+?- EX- gQH7 mK- LX-"
02 ?2BD2-JX>X-J2+2-CX-2i HX UKyRkVX aBM;H2@+2HH M HvbBb Q7 TQ
b+ 22MBM; i KmHIiBTH2 H2p2HbX JQB28dNEK ~ avbi2Kb "BQHQ ;v

aQx2M- "X- K /2B- :X- *Qt- X-q M;- _X-L -1X-*XmFB2rbF - aX-*? TT2HH- G
:X- CBM;- LX-2i HX UKyR3VX a2H7@ bb2K#Hv Q7 2K# VQMB+ M/ irQ 2ti° @
BMiQ ; bi'mH iBM; 2K# VQ@HBF2 bi m+iky2MXNLNBNX *2HH "BQHQ;V

ai ib- CX URNdeVX ai M/ '/Bx2/ LQK2M+H im 2 7Q° AM# 2/ ai° BMb Q7 JB+2,
_2b2 "jpe? 9jjj 9jdd X

ai BMB2 - . XuX_X Ukyy8VX LQ P ; M G27i"2?BM/, h H2b Q7 :mi .2p2HQTK2Mi
jyd RNyk RNy9X

ai p'’B/Bb-JXSX-GmMM-CXaX-*QHHBMb-"XCX- M/aiQ 2v-EX:X UkyydVX /B
1"FRfk bB;M HHBM; Bb "2[mB 2/ 7Q p2 i2#  i2 M2mRj® kIZMNBIINIBQMX .2p2t

ai2T?2MbQM- _XPX- u K M F - uX- M/ _Qbb Mi- CX UKyRyVX .BbQ'; MBx2/ 2
2t+2bb i'QT?2+iQ/2 K +2HH 7 i2 BM T 2BKTH Mi iBQM 2K# VvQRfjeH +FBM; 1@ +
ji3] JINRX

ai2p2Mb- GX*X URNSNVX 1K# VQHQ:;v Q7 h2biB+mH ~ h2  iQK b BM ai’ BM Rk
i72 L iBQM H * M+2 kiAMXBIUMREXN 8 X

ai2p2Mb- GX*X- M/ GBiiH2- *X*X URN89VX aTQMi M2Qmb h2biB+mH * h2" iQ
JB+2X S'Q+22/BM:b Q7 i?2 L iBQM H + /2Kv Q7 a+B2M+2b Q¥ i?2 IMBi2/ a
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Ry3y Ry3dX

ai2p2Mb- CX@GX-"-*X-_m/B;2 -SX-"2/M - CX X-1Hp2 -JX-_Q#2 ibQM- aX-
Pbb/2pyd- " KTiQM- CX- 2i HX UkykyVX >QHQpPBxfT * K, 02°bBQM RXNXj Uw

ai2r Ti- *XGX- E bT - SX- ""mM2i- GXCX- "? ii- >X-: /B- AX- E°Mi;2M- 6X- M
URNNKVX "H biQ+vbi BKTH Mi iBQM /2T2M/b QM K i2°M H 2tT 2bbBQM Q7 H
L imPBNde dNX

ai’ b F- XJX-w K M-2ZX-J 'BM2HH- :X-S72Bz2 - EXSX- M/IHK2 ->X UkyydV}
BMJ2/B+ H_2b2 "+?X h?2 K2 BelRM&i8BBbiB+B M

amFQv M- JX X- :QHm#Bib - XLX- w?2H2xQp - XAX- a?BHQp- X:X- 0 iQHBM
M/ 22p - GX1X-J+q?B -CX-S +F-aX.X-" v#Q Q/BM- aXAX-2i HX URNNKVX
Q7 #H biQ+vbi@/2 Bp2/bi2K +2HH HBM2b 7°QK K2 B+ MKBMF UJmbi2H pBb
M/ .2p2HQTjK2#R3 9jRX

h# MbFv- AX- G2M “+B+- X-. 7i-_XgX- GQmHB2 - EX- E2bFBM- .X"X- _Qb BI
GB+?iK M- CXgX- GBp2i- CX- ai2 ' M- CXLX>X- 2i HX UKyRjVX .2p2HQTK2Mi
JOmb2 "H biQK2 2bX *m KRMR"PRXH Q ;v

h FQF - EX-uKKQiQ-JX-a?B" iQ'B- >X-J2MQ- *X- Qbb Mi- CX- a BDQ?-
UkyyeVX h?2JQmb2 1K# ' vQ miQMQKQmbHV +[mB 2b Mi2°'BQ @SQbi2"'BQ"
2p2HQTK2MIiRY 983RHI 8 N X

hF QF - EX-u K KQiQ-JX- M/ > K/ ->X UKkyRRVX P'B:BM M/ 'QH2 Q7 /Bbi H
QmT Q7 +2HHDb i? i /2i2°KBM2b Mi2'BQ SQbi2'BQ" TQH "Biv Q7 i?2 KQm
"BQH®&jvd9j d8kX

h2+?M m- IX- M/ a+?QHx- *X"X UkyyjVX P 'B;BM M/ 2pQHmMiBQM Q7 2M/Q/2 K
iBOQM HCQm M H Q7 .2p2HQTK2Mi H "BQHQ ;v NX

h2b - SXCX- *?22MQr2i?- CX:X- ""QQF-6X X-. pB2b- hXCX- 1p Mb- 1XSX- J +|
M/ J+E v- _X.X:X UkyydVX L2r +2HH HBM2b 7°'QK KQmb2 2TB#H bi b? "2 /;
?mK M 2K# vQMB+ bi2K +90EBHRHINE LR NN 2

h2r "v-JX-Pbi#HQK-CX-S Q+? xF -GX-wmHm2i @*Q ~ b -hX-a? FB# - LX- 6
M/ w M/bi® - SXgX UkyRdVX bi2TrBb2 KQ/2H Q7 "2 +iBQM@/BzmbBQM M/
;Qp2 " Mb b2H7@Q " ; MBx2/ ?mK M T2 B@; bi mH i BRM@WKBEBBE2VJRKX MBM;X .2}

h2r “v- JX- . xB2/xB+F - . X- Pbi#HQK- CX- S Q+? xF - GX-a? FB# - LX->2v/ "B-
X- gQQ/7Q /- *X- SB++BMBMB- 1X- "2+2°"" @ HQMbQ- .X- 2i HX UkyRNYV
+ QT ii2MBM; TH i7Q K "2p2 Hb LQ/ H@/2T2M/2Mi #Bb2+iBQM Q7 T2 ' B@; [
T'2M2m " mH iBQM@ bbQ+B i2/ 7 i2 T iR MBMyX3IBEPa "BQHQ ;v

h?B2b2- JXaX- "MQH/- wX*X- M/ g HF2 -aX.XUkyR8VX h?2 KBbmb2 M/ #mb:
B+ H 2b2 "+?X "BQ+X8K8 RIRXB+

h?QKbQM- CX X- E HBb?K M- CX- :QHQb- hX:X- .m MBM;- JX- > "Bb- *XSX- "
CXSX URNNS8VX AbQH iBQM Q7 T BK i2 2K# VQMB+ bi2K +2HH HBM2X S Q +72
Q7 a+BNK4BM9 d393X

h?QKbQM- CX X- AibFQpBix@1H/Q - CX- a? TB Q- aXaX- q FMBix- JX X- arB?
M/ CQM2b- CXJX URNN3VX 1K# VQMB+ ai2K *2HH GBM2b .2 °Bp2/ 7 QK >mK
k3k RR98 RR9dX
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hBHH- CX1X- M/ J+*mHHQ+?- 1X X URNeRVX .B 2+i J2 bm 2K2Mi Q7 i?2 _
LQ'K HJQmb2 "QM2J "Qr *2HHbX _RBKBRWKkXb2 “+?

hQ '2b@S /BHH - JX@1X-S “}ii- . X@1X- EQmx 'B/2b- hX- M/ w2 'MB+F @:Q2i
MBM2 K2i?vH iBQM “2;mH i2b THM BTQi2M+v BM i92&k ROVKIR@N b2 2K# vQ X L

hQVQQF - uX- a?BKQb iQ-.X-Jm  F KB-EX-hF ? b?B-EX- M/LBr - >X Ukyy3)
+? ° +i2°Bx iBQM Q7 bm#TQTmH iBQMb BM mM/Bz2 2MFRB G NyNaNRBKX +mHim"

hb FB'B/Bb- X->m M;- uX-"HBM- :X-aFvH FB- aX- qvK22'b+?- 6X- PbQ"MQ- _
;B MMB-1X-w? Q-aX-GQr2HH-aX-2i HX UkyR9VX .BbiBM+igMi@/ Bp2M T E
"2~2+i BM pBpQ HBM2 ;2 T 2+ mREOGREKY N2RRKRXT K2 Mi

hm BM;- XJX URN8KVX h?2 +?2KB+ H # bBb Q7 KQ T?Q;2M2bBkX "mHH2iBM
R8j RNdX

hm M2 - .X X- :B ;BM-JX- HOQMbQ@* BbQbiQKQ- GX- h'Bp2/B- 0X-" BHHB2@
> vr /- SX*X- *QHHB;MQM- CX- :mbi pb2M- *X- a2 mT- SX- 2i HX UkyRdVX
M/ 2HQM; iBQM BM i?2 #b2M+2 Q7 2ti° @2K# vQMB+ iBbbm2b M/ Q7 bT iB
- bi'mMHQB/b, J KK HB M 2K# VQMB+ Q : ROQBNX j[Rp@X QTK2Mi

0 HHB2 - GX- _2VMQH/b- .X- M/ S2/2°b2M- _X X Ukyy9VX LQ/ HBM?B#Bib /Bz:
QMB+ bi2K +2HHb HQM; i?2 M2m Q2+iQ/2 K H /27 mHIiKd8ByyOKRX2HQTK2M

0 HHB2 - GX- H2t M/2 - JX- M/ S2/2°b2M- _X X Ukyy8VX +iBpBMfLQ/ H M/ 6:
iQ K BMi BM THM BTQi2M+v Q7 ?2mK M 2K# vVQMB+ bi2KRS28IMD 0 YyQIH"M H Q7

0 HHB2 - GX- hQm#QmH- hX- *?M;- wX- ""BKT "B-JX-> MM M- LX-JBHH M- 1:
IJX-_m;;@:mMMM- SX-qg2#2 - X-2i HX UkyyNVX 1 "Hv +2HH 7 i2 /2+BbBQMb
+2HHb M/ KQmb2 2TB#H bi bi2K +2HHb "2 +QMi"QHH2/ #v i?2% K2 bB;M HH
2ey3kX

p M /2 g Hi-aX-*QH#2 i- aX*X- M/ o Q[m mt- :X UKkyRRVX h?2 LmKSv " v,
1{+B2Mi LmK2 B+ H*QKTmi iBQMX *QKTmiBM; BRMk&k+B2M+2 1M;BM22 BM;

p M /2 qHi- aX- a+?°M#2 ;2 - CXGX- LmM2x@A;H2bB b- CX- "QmHQ;M2- 6X
:QmBHH "i- 1X- M/ um- hX UkyR9VX a+BFBi@BK ;2, AKk-;298jX+2bbBM; BM S

0BQiiB- JX- LQrQib+?BM- aX- M/ > /D MiQM FBb- X@EX UkyR9VX aPsRd HBN
;2M2bBb M/ ;2°KH v2 b2;°2; iBQMX ReiRRDE2RIRISBOQHQ ;v

g BbK M- X- a2pH2p2°- 6X- 1HQ b *Qbi - JX- *Qb2MiBMQ- JXaX- JB'BmF - aX
m#2 K M- XaX UkyRNVX *2HH +v+H2 /vM KB+b Q7 KQmb2 2K# vQMB+ bi2K
M/ /m BM;i° MbBIiBQM iQ 7Q K iBp2 THMm BTRBYMRXX a+B2MiB}+ 2TQ ib

g K~ b?- X-aQ '2-"X-1iQ+-6X-aB;;B - 1X.X- M/ "°'Bp MHQm- X>X UkyR9V
TBimH i2 2 "Hv 2K# vQMB+ bT iB HT ii2”MBM; BM ?mK M 2K#RRMB+ bi2K +2
39d 389X

g bFQK-JX-"QipBMMBF- PX-/"2rQF M2- >Q#bQM- SX- > H+?2MFQ- uX- GmF n
CX-*QH2- CX"X->Qv2 -aX-0 M/2 " TH b-CX-2i HX UkyReVX a2 #Q M, oyXd,

q2BbK MM- X UR338VX .B2 *QMiBMmBi i /2b E2BKTH bK b Hb :"mM/H ;2 2BM?2
UC2M , :mbi p 6Bb+?22 VX

q2Bbb:;2 #2 - hXGX- JBHB+- LXJX- qBM? K- aXCX- M/ : "QpB+- 0X.X UKyR8V.
> T?b, hBK2 7Q° L2r. i S 2b2Mi iBQM S °~ /BR¢X2BGFKRKBEHQ ;v
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q2Bbb;2 #2 - hXGX-: "QpB+- 0X.X- JBHBM@G xQpB+- CXaX- qBM? K- aXCX- F
CXSX- M/ JBHB+- LXJX UkyReVX _2BMp2MiBM; "BQbi iBbiB+b 1/m+ iBQM 7
"BQH@N2Ryyk9jyX

q2Bbr H/- GX@"X- :mBM2# 2iB "2- CX@JX- _B+?QM- aX- "2HH2i- .X-a m# K@ -
UKyRYVX AM bBim T Qi2BM 2tT 2bbBQM BM imKQm  bT?2 2b, .2p2HQTK2Mi Q
7Q° +QM7Q+ H KB+ Qb+QRyRYy&X* M+2"

q2b J*EBMM2v UKyRyVX . i ai'm+im 2b 7Q  ai iBbiB+ H*QKTmiBM; BM Svi?QN
Ni? SVi?QM BM a+B2M+2 *QM72 2M+2-aX p M /2 g Hi- M/ C " Q/JBHHK M- z

g?Bi2-JX.X- M;BQHBMB-CX6X- Hp "2x-uX.X-E m'-:X-w? Q-wXgX-JQ+bFQ
aX- G2pB-0X- M/ SH +?i - LX UkyReVX GQM;@GBp2/ "BM/BM; Q7 aQtk iQ .L
i?726Qm @*2HH JQOQmb2 REB8IB8XI X2HH

gBHHB Kb- _XGX->BHIiQM- . XCX- S2 b2-aX-gBHHbQM- hX X- ai2r “i- *XGX- :.
J2i+ H7- . X-LB+QH -LX X- M/:Qm;?-LXIJXURN33VX Jv2HQB/H2mF 2KB BM
i?72 /12p2HQTK2Mi HTQi2MiB H Q7 2K# v@QmBet3Bi2BdHHbX L im™2

gBHbQM- 1X"X UR3NeVX h?2 *2HH BM .2p2HQTK2Mi M/ AM?2 'Bi M+2 UUL2r uf

gBMMB2 - :X- "H2bbBM;- JX- G #QbFv- SX X- M/ >Q; M- "XGX URNNS8VX "QM
9 Bb "2[mB 2/ 7Q° K2bQ/2'K 7Q 'K iBQM M/ T ii2"MBM; BM i?2NKQmb2X :2M
kRy8 kRReX

qQHz- :X UR3N8VX 1MirB+F2HMM;bT?vbBQHQ;Bb+?2 aim/B2MXR “+?Bp 6C" J
j3y JNyX

gqQHT2'i- GX URNeNVX SQbBiBQM HBM7Q K iBQM M/i?2bT iB HT ii2 "M Q7 +:
Q7 h?2Q 2iB+ H"BQHQ;vX

sB - sX- M/ gQM;- aXhX UkyRkVX *QM+Bb2 2pB2r, >B;?2@*QMi2Mi a+ 22MI
*2HH _2b2 "+? M/ . m; .Bb+Qp2 v)-aR3Iyy  RBGadX

SB2- hX-E M;-CX-S F-*X-um M->X- M/amM-uX UkykyVX h2KTQ  HJQ/mH il
M/ gLh aB;M Hb :mB/2 i?2 aT iB H S ii2’"MBM; BM a2H7@P"; MBx2/ >mK M
J ii2° ak8Nykj38kyjyR3jRX

sm-*X- AMQFmMK -JXaX-.2M? K-CX-:QH/b-EX-EmM/m- SX-:QH/-CX.X- M/*
622/2°@7°22 ;°Qri? Q7 mM/Bz2 2MiB i2/ ?mK M 2K# vQMB+ bR +2HHbX L
NdR Nd9X

sm->X- M:;-uX@aX- a2pBHH - X- G2KBb+?F - AX_X- M/J 6 v M- X UKYyROVX
iBQM Q7 _2:mH iQ vL2irQ F7Q SHM BTQi2M+v M/ a2H7@_2M2r HQ7 JQm
SGQa *QKTmRYBARYyjdddX

sm- _X@>X- *?22M- sX- GB- .XaX- GB- _X- [/B+Fb- :X*X- :H2MMQM- *X- wr F
CX X UkyykVX "JS9 BMBIiB i2b ?2?mK M 2K# VQMB+ bi2K +2HH /Bz2 2MiB iBQI
"BQi2+?MIRHREKkeR Rke9X

sm2- sX-amM- uX- 2biQ@A Bx ~v- XJX-um M-uX- ruQM;- EXIX-w?2M;- uX
*?2 B- uX- aim/2 - GX- 2i HX UkyR3VX J2+? MB+b@;mB/2/ 2K# vQMB+ T ii2
iBbbm2 77QK ?mK M THmM BTQi2Mi bi2K RAHDXOIRXm 2 J i2°B Hb

Uu+?B2@EBMQb?Bi - X- PMBb?B- EX- Pbi#HQK- CX- G M;H2v-JX X- SQb7 B-1
SXgqX UKyR3VX JQ/2HBM; bB:M HBM;@/2T2M/2Mi THM BTQi2M+v rBi? "QQH:
i° MbBiBQMbX JQH2+mH "R¥BINBKkXBQHQ ;v
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UM;- uX- / +?B- EX- a?2 B/ M- JX X- H2t2MFQ- XSX- a+?mbi- .XCX- a+?m
M/ _Q#2 ib- _XJX UkyR8VX >2B;?i2M2/ TQi2M+v Q7 ?mK M THmM BTQi2Mi bi
i° MbB2Mi "JS9 2tTQbm 2X S Q+22/BM:b Q7 i?2 L iBRRMKjjd+ /RjReXQ7 a+B2M+

ui2b- X- M/ *? K#2 b- AX Ukyy8VX h?2 ?2QK2Q/QK BM T Qi2BM L MQ: M/ TH
2K# VQMB+ bi2K +2HHbX "BQ+?2KB+jH ®RBRB2RBkRXb +iBQMb

uB- *X-h"QmiK M- aX-62" - . X-ai2KK2 ' @_ +? KBKQp- X- pBH - CXGX- *? Bbi
a?BKQMQ- X- aT2B+?2'- .XgqX-J 'KQ bi2BM- _X- 2i HX UkyRRVX hB;?i
J2’HBM@ M;BQKQiBM *QKTH2t J2/B i2b J2°"HBM&b _2;mH iBQM Q7 JBiQ;2M
amTT 2bbBp2 6mM+iBQMRBEKdAMB9/'X*2HH

UBM;- ZX@GX- M/ aKBi?- X:X UkyyjVX .2}M2/ *QM/BiBQMb 7Q  L2m" H *QKKE
iBQMX AM J2i?Q/b BM 1MxVKQHQ;v- U + /2KB+ S 2bbV- TTX jkd jORX

UBM;- uX- M/ w? Q- :X@ZX UkyyRVX *QQT2  iBQM Q7 1M/Q/2 ' K@.2 'Bp2/ "JSk
1+iQ/2°K@.2'Bp2/ "JS9 BM S'BKQ' /B H :2°K *2HH :2M2" iBQM BM i?2 JQmb
"BQH®jk 939 9NkX

UBM;- ZX@GX- LB+?QHb- CX- *? K#2 b- AX- M/ aKBi?- X UkyyjVX "JS AM/
amTT 2bb2b .Bz2 2MiB iBQM M/ ambi BMb 1K# VQMB+ ai2K *2HH a2H7@ _2M
ah hjX *2RIRIBK3R kNkX

UBM;- ZX@GX-q v-CX-LB+?QHb-CX-" iHH2@JQ 2" - GX-.Q#H2-"X-qQQ/;2i
X UKyy3VX h?2 ;°QmM/ bi i2 Q7 2K# VQMB+ bi2 KO8R BRINOBKX@ 2M2r HX L im

W? M:- wX- WrB+F- aX- GQ2r- 1X- :'BKH2v- CXaX- M/ _ K M i? M-aX UKyRNVX .
/’Bp2b 7Q K iBQM Q7 "Q#mbi bB;M HBM; ;" /B2Mibi?°Qm;? "2+2TiQ HQ+ HB
iBQRPR RIX
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