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T K2i2'b# b2/ QM 2tT2+i2/ bm 7 +2 bi' m+im 2- "2~2+iBpBiv M/ TQi2MiB |

PM+2 QM@ Q "#Bi- i?2 A*la i@k # i?vK2i'B+ + T #BHBivr b "2p2 H2/-
2K#™ +2/ 1?22 +QMi'B#miBQM iQ +Q bi Hb+B2M+2bX hG a? b/2KQMbi ™ i2/i
MTiQ 9y KBM +2°i BM 2MpB QMK2Mib U*? ' BbiQT?2 1XSRNBDL/?bBHbX J ;' n
;72 imiBHBIiv rBi? i?72 K2 bm 2K2Mib i?2Kb2Hp2b Q"  BM +QM~ iBQM rBi? Qi



A*la i@k ? b #22M QM@Q #Bi 7Q eY v2 b M/ 2K BMb BM MQKBM H +QM/
2ti2M/2/ KBbbBQM iBK2HBM2X 2+2MiHv-i?2 A*la i@k SaP ? bBMBIB i2/i?
Gj T'Q/m+i7Q # i?vK2i'vBM "2bTQMb2 iQ i?2 +QKKmMBivéb M22/ 7Q" / i
+? HH2M;2b "2H i2/iQ bB;M H}M/BM; M/ bm 7 +2 +H bbB}+ iBQM Ur i2°
T Q/m+i- hGk9- rBHH T°QpB/2 miQK i2/ # i?vK2i'v 2ti° +iBQM-b2 bm 7 +
ri2> +QHmMKM bi iBbiB+b BM HH 2;BQMb i? i T'QpB/2 /2[m i2 +QM/BiBQM
AM +QMi’ biiQ Qi?2° hG a/i T'Q/m+ibi? ir2°2/2bB;M2/ T'2@H mM+?-
hGk9 /2p2HQTK2Mi 2zQ iBb i?2QTTQ imMBiviQH2 "M7°QK M/ H2p2" ;2i?
# 1?2vK2i'vbim/B2bi? i ? p2 #22M Tm#HBb?2/ Qp2  i?2 T bi bBtv2 "bX



k *QMi2tif" +F;"QmM/

kXR >BbiQ "B+ H S2 bT2+iBp2

h?2 H;Q Bi?Kb mb2/BMi?Bb h"./" rQMi?2 HQM; ?BbiQ'v Q7 B #Q M2 |
[2p2HQTK2MiX M 2t+2HH2Mi bmKK v Q7 G" /2p2HQTK2Mi RBwBdQ v Bb T
bi "iBM; rBi? i?72 TBQM22 BM; rQ'F Q7RNEBWKIi M WM /i22QNeyb- M/ 2ti2M/E
i?2°Qm;?i?2L a @LP B'#Q M2 P+2 MQ;  T?B+ GB/ " U PGRNBAMFIQ22RNdyb U
2i HRN¥y i?2 2tT2°'BK2Mi H /p M+2/ B'#Q " M2 "2b2 "+? HB/ "Ul1 _GV M/ 7
BM- "2bT2+iBp2Hv-i?2 2 "Hv kyyyb M/ 2 KyHW® gyR;yt DiKyRERQIKE@INX "M
+QKK2+B H G" bvbi2Kb UE bykK®H2AM 2m "MX G" i?2Q v M/ /2p2HQTK2Mi 2tic
H2p2" ;2/i?22Q°v M/ iQQHb 7°QK i?2 }2H/ QR NXe2mMi BRI i. Bk a2 " H Qp
*X JQ#H2v RykX //BiBQM HHv- hGk9 /2p2HQTK2Mi H2p2® ;2b i?2 bB;MB
#22M Tm#HBb?2/ QM A*la i@k # i?vK2i'v bBM+2 i?2 kyR3 A*1la i@k H mM+?
iQ-rQ ' F/QM2 #v i?2 hGk9i2 K M/ i?2 " i?vkK2i'vqQ FBM; :"QmT Q7 i?2 /
h2 KU2X;X-" ##XMkIR*HRBbIiQT?2 1X S ""Bb?- GX Kykdah/R *-X2h 28X b
2i HKYKkR_ MM/ H XiykHRR& H# B;?i M/ :Hg NyYMB 2

"2vQM/ T°Q+2bbBM; H;Q Bi?Kb- hGk9 HbQ H2p2  ;2b "2+2Mi /2p2HQT
/i /IBbb2KBM iBQMX L a ? b 2K# +2/ QT2M ++2bb M/ QT2M b+B2M+2
1 7i?2/7 10 iQi?22rQ H/rBi?2Qmi +QMbi®> BMiX h?2 T'BK v /Bbi'B#miBQM
P#b2 pBM; bvbi2K . i M/ AM7Q K iBQM bvbi2K UlPa.AaV rBi? K DQ" 7 +BI
+iBp2 "+?Bp2 *2Mi2°bU. *V HQ+ i2/ + ' Qbbi?2 IMBi2/ ai i2bX h?2 . *b
i?72 1 "i? Q#b2 pBM; b i2HHBiI2b M/ }2H/ K2 bm 2K2Mi T Q; Kb M/ 2 2b
"+?BpBM;- /Q+mK2MiBM; M/ /Bbi'B#miBM; /i X 6Q i?2 Q' B;BM H A*la i KE
KBbbBQM i?2 /2bB;M i2/. *Bb i?2 L iBQM HaMQr M/ A+2 . i *2Mi2" Ul
*QHQ /QX LaA.*Bb i?2 T BK 'v. *7Q bMQr M/ B+2 T°Q+2bb2b rBi? T i
B+2- iKQbT?2'2 M/ Q+2 M BMi2"  +iBQMb M/ ? b #22M QT2 iBQM H bBM-

h?2 T "iM2 b?BT #2ir22M i?2 LaA.* i2 K M/ i?2 A*la i@k KBbbBQM ?
bm++2bb7mHBM /i T°Q/m+i /2p2HQTK2Mi M/ /Bbi'B#miBQM pB 1 "i?/ i &
b2 "+?BM; M/ b2H2+iBM; /i '2TQbBiQ'B2b BM LaA.* "2 r2HH 2bi #HBb?2/
/i }Hi2"BM; M/ pBbm HBx iBQMX



j hGk9 Pp2 pB2r
JXR  hGk9 . i qQ F~Qr

aBKBH "iQ Qi?2" A*la i@k G2p2Hj T ' Q/m+ib-i?2 BMTmiiQ i?2 hGk9 TB’
;2QHQ+ i2/ TQBMi +HQmM/ /i ¢ hGyj UhXyRNEMKGMMI2Q@B{2b 2p2° v /2i2+i2
T?QiQM UbB;M H M/ MQBb2V-rBi? i?2 + H+mH i2/ ;2QHQ+ iBQM U;2Q/2
bbQ+B i2/ T °~ K2i2'b UQT2 iBQM HV 7Q" 2 +? Q7 hG adb bBt #2 KbX |
T°QpB/2b bB;M H+QM}/2M+2 ~ ;b M/ 2biBK i2/ mM+2 i BMiB2b ii?2 T?Q
K bFb7Q°"H M/ B+2-b2 B+2-H M/-Q+2 M M/ BMH M/r i2 " T°Q/m+ib "2 mb2
rQ'F~QrbiQ "2/m+2i?2 pQHMK2 Q7 /i T Q+2bb2/ M/ ;mB/2i?2 T Q/m+iBQI
?B;?2 @H2p2H A*la i@k /i T Q/m+ibX h?2 hGk9rQ F~Qr "2[mB '2b bB
HBKBi/ i T Q+2bbBM; iQ +Q bi H M/ M2 'b?Q 2 2MpB QMK2Mib i? i T 2b2
7Q° + TimBM; # i?vK2i'vX bbm+?2- ;"B//2/# i?vK2i'vK bF# b2/ QM TQbb!|
+°20i2/iQ ;mB/2i?2 T Q+2bbBM; 2ti2Mib M/ Bb /BbmAitbB 2 BBOMM/ 2XBH BM b.

6B;mRZT "QpB/2b i?2 Qp2° "+?BM; T°'Q+2bbBM; TBT2HBM2 7Q° hGk9- BM+l
iQ B/2MiB7v "2H2p Mi hGyj; MmH2bX h?2 hGk9 H;Q Bi?Kob K BM ;Q F
7Q° "Q#mbi- ;HQ# H # i?vK2i B+ M/ b2 bm'7 +2 bB;M H 2ti° +iBQM M/ A
+H bbB}+ iBQMb BM hGk9 "2 "2 b2 bm 7 +2 U9RV- M/ # i?vK2i'v U9y'
+H bbB}2/ b9y Q" 9R 2 +QMbB/2 2/ mM+H bbB}2/ UyVX h?2b2 TQBMi +
K2'B+ M aQ+B2iv7Q S?QiQ; KK2i'v M/ _2KQi2 a2MbBM; U aS_aV G ¢
hQTQ@" i?v GB/ ~ KyRFX a

AM K Mv “2; "/b-i?2 +H bbB}+ iBQM bi2T BM i?2rQ F~Qr Bb i?2 KQbi BK
bT2+i BM T Q/m+BM; i?2 T°Q/m+iX AM B #Q M2 # i?vK2i B+ HB/ - bB;I
Bb iviB+ HHv bT2Mi K Mm HHv T 'QpB/BM; i?2 +H bbB}+ iBQMb Q7 i?2 /
T BK "'BHv/m2iQi?2H +F Q7 MvBM/BpB/m H H;Q Bi?K+ T #H2 Q7 ? M/H
KQ ' T?QHQ;B2b- bm#bi"~ i2b-/2Ti? ~ M;2b M/ +Qp2 ivT2b U2X;X +Q" H- b2
rQ " H/rB/2X *2°i BMHv- +mbiQKBx2/ +H bbB}+ iBQM H;Q Bi?Kb /Q +m~"2
A*la i@k #mi "2 HH QTiBKBx2/7Q°  HQ+ iBQM@bT2+B}+ 2MpB QMK2Mi
b+ H #BHBiv Q7 Mv bBM;H2 bQHmMIiBQM iQ ;HQ# H H2p2HX

MQp2H bT2+i Q7 i?2 hGKk9 rQ F~Qr BbiQ mb2 M 2Mb2K#H2 KQ/2H 7Q"
TQBMi +H bbB}+ iBQMX h?2 Qp2° "+?BM; B/2 Bbi? ii?2r?QH2Bb ;2 i2
#v +QK#BMBM; i?2 QmiTmib Q7 MmK#2 Q7 # b2 KQ/2Hb Q" H;Q Bi?Kb- B
+H bbB}+ iBQM "2bmHibi? M+ M #2 +?B2p2/ rBi? Mv BM/BpB/m HKQ/2|
Q7 A*la i@k b2 ~QQ TQBMi +H bbB}+ iBQM- mb2 Q7 M 2Mb2K#H2 Bb T
b MQi2/ #Qp2-BM +QMi” biiQ i?2 + b2 rBi? G"-r?B+? BbiviB+ HHv +][
"2 b- hGk9 Bb ;HQ# HT Q/m+i- M/-?2M+2-K Mm HTQBMi 2/BiBM; Bb |
Kmbi #2 2MiB " 2Hv miQK i2/c M/ kV Mv BM/BpB/m H H;Q Bi?K Q  KQ/2t
? M/H2 i?2 2ti 2K2Hv rB/2  M;2 Q7 b2 ~QQ ivT2b-KQ T?QHQ;B2b-/2Ti"
+Qp2  ivT2b U2X;X- +Q  H-b2 ;" bb-K +"Q H; 2V i? i 2tBbii?"Qm;?2Qmi +
rQ H/rB/2X 6Q 2t KTH2- QM2 H;Q Bi?K Q KQ/2HK vrQ'Fr2HH BM b? HH(
rQ " Fb r2HH BM b? HHQr +Q" H "227b- M/ MQi?2  BM /22T2 - QT2Mr i2>
Q7 /Bp2°'b2 KQ/2Hb M/ H;Q Bi?Kb-r2+ M +?B2p2 ;QQ/ 2bmHib + Qbb
i2°Qm;? 7TmHHv@ miQK i2/ TT Q +?2X 6m i?2 ' KQ 2-i?2 2Mb2K#H2 QmiTr
b+Q 2b-r?B+? + M #2 mb2/ HQM2 Q" BM +QK#BM iBQM rBi? iQi HT QT ; iz
iQ }HiI2 i?2 /i X



6B;m 2 MGKk9 ~Qr /B ;" KQ7 +QKTmi iBQM H “+?Bi2+im 2
jiXk . i .Bbb2KBM iBQM

h?2 BKTH2K2Mi iBQM “+?Bi2+im 2 +?2Qb2M 7Q° hGk9 'yyR rBHH 7QHHQTr
/IBbb2KBM iBQM Q7 i?2 A*la i@k KBbbBQM T ' Q/m+ib i? ' Qm;? i?2 L iBQM
ULaA.*VX>Qr2p2 -BMi?2H bi72rv2 "bLaA.*? bTmb?2/i?22T Q/m+ibiQ i?
++2bb iQi?2 /i -r?B+? rBHH #2 M //BiBQM H T i?r viQ hGk9 /i ++2
+QKKmMMBIivX "Qi? K2 Mb Q7 ++2bbrBHH T 'QpB/2 + T #BHBiB2b 7Q" ;2Q; T
iQ i?2 mb2 X //BiBQM HHv- 7Q° hGk9 bT2+B}+ HHv- i?2°2 Bb HbQ TF
HHQrBM; QM@/2K M/ M/ +mbiQKBx2/- b+B2M+2@ 2 /v # i?vK2i'v T Q/mH+
aHB/2_mH2- Tm#HB+ r2# TTHB+ iBQM T Q;° KKBM; BMi2°7 +2 U SAV 7
BMi?2 +HQmM/ UakR2kMxX2ihB8K9 rBHH 2p2Mim HHv T ' 2b2Mi 7 KBHv Q7 / i °
+QHH2+iBp2HV rBHH #2 272 "2/iQ b hGk9XtX h?Bb h"./2b+ B#2b i?2 p2"|
bi M/ /6 p2 ' bBQM- hGk9X;-?Qbi2/ #v LaA.* M/ p BH #H2 BM 1 "i?/ i +HQr
7Q i?2;° MmH2b "2;Bbi2°2/BM L a 6b *QKKQM J2i /i _2TQbBiQ v U*J VX
hGk9Xb M/ hGKkO9XT rBHH H2p2" ;2 i?2 7mHH + T #BHBiB2b Q7 aHB/2_mH2
M/ QM@/2K M/ T Q/m+i ;2M2° iBQM b2'pB+2 mbBM; Svi?QM +HB2Mi- C
JAX h?Bb 7mM+iBQM HBivrBHH 2M #H2 mb2 b iQ QTiBKBx2 i?2 QmiTmi /
b+B2M+2 M22/- "2bmHiIiBM; BM i mHv 6b+B2M+2@ 2 /vd /i X h?2 /2b+ BT
T°Q/m+i;Q Hb M/ +HB2Mi b2 pB+2 TH Mb "2 HBbi2/ #2HQr,

hGk9X;h?2 ;QH/ bi M/ "/ T°Q/m+i rBHH #2 ;2M2" i2/ #v T Bp i2 BMbi Mil
"mMMMBM; BM i?2 gala@qg2bi@k/ i +2Mi2°X h?2 ;" MmH2b rBHH BMB
T Bpi2aj#m+F2i T°'BQ iQi Mb72 iQ LaA.*XJQpBM; 7Q'r /-i?2 hGKk
BM aHB/2 mH2 b +HB2Mi 7 +BM; T'Q/m+i rBi? bm#b2iiBM; + T #BHBI



hGk9Xb M/ hGkyR#F@b2 pB+2b rBHH #2 T " QpB/2/ #v i?2 Tm#HB+ BMbi M
AM+Hm/2b BMi2 7 +BM; iQ i?2 +HB2Mi- M/ 2 /IBM; i?2 hGk9 ;" MmH2b

T T?B+ Hr2# BMi2n?22+BMi2 7 +2 rBHH #2 ?Qbi2/ BM ga aj M/ b2 p2/ #
*HQmM/6 " QMi i ?2iiTbh,ff+HB2MiXbHB2 mH22 "i?XBQ

h?2 ;QH/ bi M/ °/ hGk9 T 'Q/m+i rBHH #2 ;2M2" i2/ QM T2 '@;  MmH2 # b
7TQHHQrBM; i?2 T ' 2b+ B#2/ M2 "b?2Q 2f+Q bi H# i?vK2i'v K bFiQ +QQ"/
bmBi2 Q7 +QMi B#miBM; +H bbB}+ iBQM H;Q Bi?KbX h?Bb ;QH/ bi M/ "/
2bQm +2 mbBM; i?2 KQbi +m ™ "2Mi H;Q Bi?KB+ rQ ' F~Qr M/ rBHH #2 p BH
IHIBK i2Hv- 1?2 hGkO9X; T°Q/m+i T QpB/2b i?2 KQbi "Q#mbi H;Q Bi?K T °
TTHB+ iBQMb #mi /Q2b MQi T QpB/2 i?2 QTiBQM 7Q  mb2 b iQR /Dmbi i?
b?Qrb i?72 2t2+miBQM ~Qr 7°QK M BM+QKBM; hGk9X; "2[m2bi HH i?2 r \
bi M/ /2?8 ;" MmH2X

iXj hGk9 h". a2+iBQMb

hGk9 T'BK "vBMTmi Bb hGyj- mbBM: i?2 :2QHQ+ i2/ T?QiQM TQBMi +HQm/
Q7 b2 bm 7 +2 M/ b2 ~QQ X h?2 K Mv H;Q Bi?Kb +QK#BM2/iQ T QpB/2
IM/BM; M/ T?QiQM H #2HBM; "2 T bR NM?B/bBI €iBQBIQ b+ B#2b d BM/2
K2i?Q/bi? i2 +2 T°Q/m+2 T 2/B+iBp2 +H bb2b rBi?BM i?2 ;> MmH2 M/ i?2
2Mb2K#H2 K +?BM2 H2 "MBM:; KQ/2H i? i T'QpB/2b i?2 }M H H #2HX //Bi
9XBb ;Bp2M 7Q  i?2 bT2+B}+ BMTmip "B #H2b M/ QmiTmip "B #H2b Q7 i?
T?2QiQMb "2 H #2H2/-i?2°2Bb +Q "2+iBQM TTHB2/iQ /Dmbii?2bT iB H
i?72 B @r i2° BMi2 7 +2X h?2i?2Q v M/ TTHB+ iBQM Q7 i?Bb +Q " 2+iB(
I9XRN?2 T2 7Q K M+2 Q7 i?2 H;Q Bi?KfrQ F~Qr Qmi T8 ihPtB bBh2-n b M B
BM+HmM/2b #Qi? i?2 [m HBiv Q' ++m" +v Q7 i?2 T?QiQM H #2Hb #mi HbQ i?
22B;?ib "2H iBp2 iQ BM/2T2M/2Mi / 8 HO@ +QMK BB iRPQMTT Q +? iQ KQ/
i?2 MM+2"i BMiv Q7 i?2 hGk9 QmiTmi-r?B+? Bb T > K2i2 BMeHm/2/ QM
T QpB/2bi?2 TT'Q +?iQ hGk9 T'Q/m+iBQM M/ /Bbb2KBM iBQM- b i?B
T°QpB/2/ b M QM®@/2K M/- b+B2M+2 "2 /v T°Q/m+i 7Q" i?2anBHHb r2#
T QpB/2 /2b+ BTiBQMb Q7 aHB/2_mH2 M/ #Qi? i?2 /I2THQVK2Mi M/ /2p2
TT2M/B+2b +QMi BM i?2 K Mv + QMvKb mb2/ BM i?2 hGk9 h". H2tB+QMX



9 h2+?MB+ H *QMbB/2' iBQMb

9XR a+B2MiB}+ h?2Q" v

h?2 b+B2MiB}+i?2Q ' vmM/2 " HvBM; # i?vK2i'B+ HB/ "-BM+HmM/BM; A*la i@k
# b2/ QM Qp2 }p2/2+ /2b Q7 rQ F-bi "iBM; rBi? i?72 TBQM22 BM; 2tT2 BK2
RNXNg?BH2 i?2 2ti2MbBQM 7°QK B #Q M2 iQ bT +2#Q M2 # i?vK2i B+ HB/
Q7i?2 mM/2 "HVBM; i?72Q v M/ T?vbB+b "2K BM i?2 b K2X

h?2 QT2 iBQM HT BM+BTH2b Q7 # i?vK2i'B+ HB/ ° "2 H “;2Hv 2[mBp
HB/ "-rBi? QM2 K DQ /Bz2 2M+2, M K2Hv-i?2 H b2 HB;?i Kmbi T2M2i i2i
b2 ~QQ rBi? bm{+B2Mi TmHb2 2M2 ;v iQ "2;Bbi2" /2i2+i #H2 "2im "M bB;N
Q7b2 ~QQ" "2~2+i M+2 ii?2H b2 r p2H2M;i?V- M/ T QT ; i2 # +FiQi?2
[2i2+i2/ M/ mb2/iQ +QKTmi2 bT iB H+QQ /BM i2b Q7 i?2b2 ~QQ  TQBMi>

qi2 +H "BivBb +QMbBbi2MiHV i?2 HBKBiBM; 7 +iQ°  BM # i?vK2i B+ H
bvbi2K-bm+? b hG a- M2[m iBQM 7Q i?2bi"2M;i? Q7 i?2 "2+2Bp2/ bB;M
T?QiQ2H2+i"QMb Bb ;Bp2M BM LX 6Q }MkyR@a 'FQxB M/ *X S "'Bb?

E A
bot = ¢ t rhit +Qb)(RTrRW)2(1 Fint s))sze 2CRw URV

r?2 2% Bb i?2 /2i2+iQ " [m MimK; B{r B2ZMi+vMbKBii2" QTiB+ BR{?B2M+v-
"2+2Bp2° QTiB+ HE2BHBR2MK\V- MbKBIih2RI2 SH- M+Fob + BMUPMITF?QiQM
7°2[m2MBR-i?2 "2~2+i M+2 Q7 i?2b2 ~QQ° M/ +Qp2 U2X;X-+Bb iH2b2 ;" b
BM+B/2M+2 M;H2 QWM Bbh22~-QRQ2Bp2 i2H2bHKQMBDOH2MbM ;27" QK i?2
b i2ZHHBi2 iQ i?2r iRy B i?P2ZBM@r i2in BW;iZ?-2 "2~2+i M+2 Q7 i?2r i2 bm"™
s Bbi?2 BM+B/2M+2 M;H2TQBIbi P22b2K-QDQP?2 B+ i MbKBii M€BUQM2 r v'
i?72 2z2+iBp2 ii2Mm iBQM +Q2{+B2MiX JQbi Q7 i?2p "B #H2b BM 1[X R "2
r p2H2M;i?V- #mi bBM+2 r2 "2 QMHv BMi2 2bi2/ BM bBM;H2r p2H2M;i?
hG abb H b2 'V-i?22 bBERKBITR/ 7' QK i?2p B #H2 M K2bX

AKTQ'i MiHv- i?2 “2+2Bp2/ bB;M H bi*2M;i? /2T2M/b bi'QM;Hv QM i?:
+QMi BM2/ rBi?BM i?2 2z2+iBp2 iiZMnMiBIJIP MQIA{B B2 MRXKKABMQ[EM ;
b2MbQ @/2T2M/2MiM #2020bQM #Hv TT QtBK i2/ #vi?2 /Bzmb2 ii2Mm iBC
/IQrMr2HHBM; BKyq{BMIHAZ- "2Mi QTiB+ HT QT2 iv,

1 @F)
E() @z

r?2'2 Bb /QrMr2HHBM; B*" /B M+2 BM r izbB2/26[i RKQVR i 2nMBib Q7
BMp2 b2 K2i2 ' bX

"2vQM/ +2°i BM/2Ti? i? i BbivTiB+ HHv 272 °2/iQ bi?2 2tiBM+iBQM /-
QKRg- b r2HH b bvbi2K@/2T2M/2Mi T ~ K2i2R iPQM2-BMD/2B P TL[B+ H TQr:
/I"QTb #2HQr i?2 /2i2+iBQM i? 2b?QH/- M/ # i?vK2i B+ K2 bm 2K2Mi Bb
# i?vK2i'v-i?2 2tiBM+iBQM /2Ti? + M Q7i2M #2 TT QtBK i2/ pBbm HHv
b2 ~QQ" "2im"Mb T2i2° " Qmi BM T Q}HXTANi?BmMm¥F? iB6MAHN" 2t KTH2-i?2 b
TQBMib #2;BM iQ TT'Q +? 2tiBM+iBQM i TT QtBK i2HVjy K UMQM@ 27"

gBi? "2bT2+iiQr i2° +H "Biv- A*1b i@k ? b /BbiBM+i /p Mi ;2- +QKT "2
K2i'B+ HB/ "X gqi2° +H "BivBM K Mv '2;:BQMb Bb ?B;?Hv bT iB HHv M/ i2KT(
7 +iQ°b BM+HmM/BM; ;2M2° H ;2QKQ T?B+ +? ~ +i2'BbiB+b-rBM/ M/ r p2 +t
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7 QK BMTmi BK ;2bX h?2 /22T@ 2bB/m H M2irQ'F "+?Bi2+im 2 // 2bb2b
*LLb FMQrM b i?2 6p MBb?BM; ;" /IB2Mi T'Q#H2K-06r?2"2 ;" /IB2Mib #2+Q
/122T2 H v2 b-K FBM; Bi /IB{+mHiiQi BMi?2 M2irQ ' F 2z2+iBp2HvX

hQ Qp2 +QK2i?Bb-i?2/22T@ 2bB/m HM2irQ ' FBMi Q/m+2b 6bFBT +QMM?Z
reB+? /B°2+iHv +QMM2+i H v2'b BM i?2 M2irQ"FrBi? Hv2'b7m’i?2 /QrM i
+QMM2+iBQMb 2M #H2 ;" /B2Mib iQ ~Qr KQ 2 /B 2+iHv 7°QK i?2 QmiTmi
7 +BHBi iBM; 2{+B2Mii° BMBM; M/ HH2pB iBM; i?2 p MBb?BM; ;" /IB2Mi T

h?2 /22T@ 2bB/m H M2irQ ' F ? b/2KQMbi' i2/ bmT2'BQ T2 7Q K M+2 QM
i bFb- BM+Hm/BM; BK ;2 +H bbB}+ iBQM M/ Q#D2+i /2i2+iBQMX Aib #
?B;?@/BK2MbBQM H/ i K F2bBi TQr2'7mHiQQH 7Q  p 'BQmb +QKTmi2"

AM Qm ™ 2tT2 ' BK2Mib-r2 QTi2/iQ #mBH/ b2T ~i2b2 bm 7 +2 M/ # i?vK2
bBM;H2 KQ/2H i? i +H bbB}2/ #Qi?X h?Bb ?2HT2/ mb KBiB; i2 +H bb BK# H
M HvbBb Q7 +H bbB}+ iBQM T2 7Q K M+2 7Q 2 +? +H bbX " i?vK2i v T?
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HQr2' +QKT '2/iQ MQBb2 M/ b2 bm'7 +2-r?B+? + M bB:MB}+ MiHv BKT +i |
+?2Qb2M K2i'B+X h?Bb bT2+i rBHH #2 /Bb+mbb2/ BM KQ 2 /2i BHH i2 X

H:Q Bi?K*R biM2i *H bbB}+ iBQM H;Q Bi?K

AMTmA¥la i@k ;> MmH2

PmiTmiS?QiQM H #2H T 2/B+iBQMb

G ;C MmMH2 T?QiQMb

M T°2i° BM2/ KQ/2H
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9X9Xk " i?vS i?6BM/2° *H bbB}+ iBQM

"i?2vS i?}M/2°-}"bi/2b+ " B#2/ BMROKOBYL M 2PVHZXi B+ bm 7 +2 2ti° +iBQM H,
i? iH2p2® :2bi2+?MB[m2b 7°QK M2irQ"F M HvbBb BM Q' /2 iQ 2ti® +i 2T 2
T?QiQM “2im"Mb 7°QK M hG a T 'Q}H2 +QMi BMBM; # i?vK2i'vX IMHBF2
"i?2vS i?}M/2° /Q2b MQi "2HVv QM i?2 bT iB H/2MbBiv Q7 M2B;?#Q BM; T?
+H bbB}+ iBQMX AMbi2 /- 7TQHHQrBM; b2 bm'7 +2 "2KQp H- HH bm# [m2
BMIiQ r2B;?i2/- mM/B @=(XE)-T?22W 2T 2b2Mib i?2 b2i Q7 T?QiQMb Up2 iE
E 2T 2b2Mib i?2 ;" T? +QMM2+iBQMb U2/;2bVX h?2 2/;2b "2r2B;?i2/ T Q
#2ir22M i?22 T B'b Q7 T?QiQMb i?2v +QMM2+iX h?Bb T°Q+2bb Bb /QM2 n
U"2MIiRAWY rBi? i?2 b R2M22b2MiBM; i?2 MmMK#2 Q7 M2B;?#Q b +QMM2+i2/ iC
T?2QiQMX

6QHHQrBM; i?2 ;" T? ;2M2 iBQM bi2T- 2/;2brBi? QmiHB2 r2B;?ib UBX2X
T2 +2MiBH2V "2 T mM2/ 7' QK i?2 122X h?2 /27 mHBp BI2ZM2Q@ Q72 NB\Li 77 .
T2 +2MiBH2- # b2/ QM T 2pBQmb 2KTB B+ H "2bmHibX h?2 H;Q Bi?K i?:
6bQm +26 T?QiQMb-r?B+? 2T 2b2Mi T?QiQMb i 2Bi?2° 2M/ Q7 +QMiB;mC(
i2+?MB[m2b 7Q i ";2i M/ bQm +2 b2H2+iBQM + M #2 2KTHQV2/- ?2Qr2p2°-"
H;Q Bi?K mb2b i?2 T?QiQMb rBi? i?72 K2/B M 2H2p iBQMb rBi?BM 8K Q7 i?z

6BM HHv- mbBM; i?2 i ";2i M/ bQm +2b T B 'b-i?2 H;Q Bi?K T2 '7Q K
M2irQ ' Fi> p2°b HALBIMQIB2?K U> "RA®MXN?2 T?QIiQMB MR2+@MM2 +i
i?720 ;21 M/ bQm ™ +2 T?QiQMb "2 i?2M 2ti~ +i2/ M/ +H bbB}2/ b # i?vK
/IBb+QMiBMMQmb # i?vK2i'v-/m2 iQ Q++HMbBQM Q7 i?2 b2MbQ " Q  b2Mb
;2M27 012 irQ QT KQ 2 mM+QMM2+i2/ BmS; i BRK- AWMIQIRID bBim iBQM- " i~
S i?}M/2° rBHH miQK iB+ HHv b2T " i2 i?2b2 bm#;"  T?b M/ TTHv i?2 °
H;Q Bi?K i@ 2U=2;2::;;mV BM/BpB/m HHvX PM+2 i?2 # i?vK2i'B+ bm 7 +2 T?
2tiT +i2/-i?2v "2 +QK#BM2/iQ "2+°2 i2i?2 Q' B;BM H-b2;K2Mi2/ # i?vK2i B
i?72" 1?2vS i?6BM/2° Th2m/Q +Q/2 Bb 7¢xvwM/ BM U H;Q Bi?K

H;Q Bi?K"ki?v S i?6BM/2° H;Q Bi?K
AMTMSQBMiI *HQmM/- axh-em 7 +2
PmiTmi, i?vK2i v
G KD h'22USQBMh*aRQeam 7 +2V
G S "mG202 +2MiBH24
"i?vK2iTv ()
705 G /Q
ti;Si h ";2iaQm +2aBZH\2+iBQMU
Si? AG-s-tV
"i?vK2i'v TT2M/U" i?vK2i'v-S i?V
2M/ 7Q°
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9X9Xj PT2MP+2 MbYY *H bbB}+ iBQM

PT2MP+2 MbYY UPPYYV Bb HQQb2Hv # b2/ QM M / Ti #H2- QT2MbQm"
IMBp2 bBiv Q7 h2t b i mbiBM + HH2/ PT2MP+2 Mb U?iiTbh,ff;Bi?m#X+QKfD
Qp2° “+?BM:; BMbTB  iBQM Q7 PPYY Bb 7°QK ?BbiQ B+ H7mHH@r p27Q K |
UG2B:? M/ GX X XKyReGX X J ; mk§RA#mi BKTH2K2Mi2/ BM *YYX PPYY Bb /2L
iQ H2p2' ;2 p2'iB+ H?BbiQ; K TT'Q +?2 7Q" +H bbB}+ iBQM Q7 b2 bm'7
i?2 PPYY # bB+ H2p2H i?2 H:Q 'Bi?K Bb + H+mH iBM: 6Tb2m/Q@r p27Q Kb
- mbbB M }i 7°QK i?2 B/2MiB}2/ T2 FK :MBim/2b- KQ/2b M/ 7TmHH@rB/i?@?
hGyj;2QHQ+ i2/ T?QiQM BMTmiX h?2b2 : mbbB M /Bbi'B#miBQMb "2 bn
#BMMBM; T°Q+2bb iQ T "iBiBQM i?2 T?QiQMbX "2HQr Bb i?2 /2b+ BTiBQM
i? i /2i BHb ?Qr i?2 ?BbiQ;" KKBM; M/r p27Q K }iiBM; Bb T2 7Q K2/- BM //
M/ [m HBiv +?2+Fb BKTH2K2Mi2/X h?2°2 “2b2T " i2 H;Q Bi?K /2b+ BTiBQ
i?2 02 bm 7 +2 M/ b2 ~QQ  +H bbB}+ iBQMb i? i mb2 T'Q# #BHBiv K bb 7m])
2H2p iIBQMb #mi /Bz2  BM bi iBbiB+ H M Hvb2b M/ /i }Hi2 ' BM: bi2ThX 7
T?QiQMb rBHH #2 H #2H2/ b 6b2 bm 7 +26 Q  6# i?vK2i'vé- M/ HH T?2QiQ
M/ # i?vK2i'v 2H2p iBQM 2biBK i2- 2p2M BM TH +2b r?2°2 MQ M2 “#v b2
/2i2+i2/X h?Bb HHQrb i?2 mb2  iQ Q#i BM 2biBK i2b Q7 # i?vK2i'v M/ b2 b
bT2+B7v ?2Qr 7 > rvU?Q BxQMi HHvV Mv T iB+mH T?QiQM Bb 7°QK H
T?2QiQMX
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H;Q Bi?KPPYY :2M2 H H;Q Bi?K

AMTmhGyY]i +F +QMbBDbIBM; Q7 HBDIi Q7 T?QiQMbX 1 +? T?QiQM +QMi B
t- M/ M 2H2p iBQM- xX

PmiTmihGKk9 i® +F-r?22°22 +?2 T?QiQM ? b M bbQ+B i2/ +H bbB}+ iBQM Um|
Q # i?vK2i'vV- M 2biBK i2 Q7 i?2 b2 bm' 7 +2 2H2p iBQM ii? i T?2QiQ}
M/ M 2biBK i2 Q7 i?2 # i?vK2i'v 2H2p iBQM ii? i T?QiQMdéb HQM; @i -

RXQKTmi2 bm 7 +2 2H2p iBQM 2biBK i2 7Q  i?2 2MiB 2 +QHH2+iBQM
mb2/ b MBMTmiiQi?2bm’7 +2 M/ # i?vK2i v /2i2+iBQM H;Q Bi?Kb

U WBWBHi2 T?QiQMb i? i "2 #2vQM/ i? 2b%kQH/2/iBbH WA 20WK2x2XQ K2 M
b2 H2p2H 2H2p iIBQM
U#Y H+mH i2i?72 K2/B M 2H2p iBQM Q7 i?2 }Hi2 2/ T?QiQMb
U+®BHi2 i?72 T?QiQMb ; BMi? i "2 #2vQM/ i? RbRBIAIVBHIOQMH22)2X
K2/B M 2H2p iBQM
U/VQKTmi2 i?72 K2/B M 2H2p iBQM Q7 i?2b2+QM/ b2i Q7 }Hi2 2/ T?Qi
bm 7 +2 2biBK i2 7Q°i?2 2MiB"2b2i Q7 T?QiQMbX
kXS iBiBQM i?2 T?QiQMb BMiQ HQM;@i  +F #BMb r?2Qb2 #QmM/ "B2b
K2i2°" BMi2 p HbX
jX6Q™ 2 +? HQM;@i  +F #BM
U W/2MiB7v b2 bm 7 +2 T?QiQMb BM i®22BOIX7422 /R2phQ BMPBQM Q7
b2 bm 7 +2 B/2MiB}+ iBQM H:Q Bi?KX
U#VYQKTmi2 i?2 bm 7 +2 2biBK i2 7Q  i?Bb #BM #v i FBM; i?2 p2° ;2 Q7
B/2MiB}2/ b b2 bm'7 +2X A7 MQ bm 7 +2 T?QiQMb "2 /2i2+i2/ |
2H2p iBQM 2biBK i2 7Q  i?2 #BM Bb yXy K2i2 bX
U+X/2MiB7v # i?vK2i'v T?QiQMb BM i?28#NQRZ1D H/QRBBEIBKIBQM Q7
# i?vK2i'v B/2MiB}+ iBQM H;Q Bi?KX
U/VQKTmi2 i?2 # i?v 2biBK i2 7Q  i?Bb #BM #v i FBM; i?2 p2° :2 Q7 F
B/2MiB}2/ b # i?vK2i'vX A7 MQ # i?vK2i'vT?2QiQMb 2 /2i2+i2/ BN
2H2p iBQM 2biBK i2 7Q  i?2 #BM Bb yXy K2i2 bX
OXTTHvV : mbbB M bKQQi?BM; }Hi2 # b2/ mTQM i?2b2 bm 7 +2 2biBK i:
#BMX h?2 bi M/ */ /2pB iBQM Q7 i?2 b2 bm'7 +2 bKQQi?BM; 7TmM+iBQ|
K2i2 bV #2+ mb2i?2Q+2 Mbm 7 +2iviB+ HHv/Q2b MQi +? M;2 /" biB+
/IBbi M+2bX
8XTTHvV : mbbB M bKQQi?BM; }Hi2 iQ i?2 # i?vK2i'v 2biBK i2b bbQ-
h?2 bi M/ “//2pB iBQM Q7 i?2 # i?vK2i'vbKQQi?BM; 7TmM+iBQM Bb bK |
bi M/ “//2pB iBQM-7Q" 2t KTH2- Ryy K2i2 bX
eXbbB:M bm 7 +2 M/ # i?vK2i'v 2biBK i2b i 2 +? T?QiQM ++Q /BM; iQ i
BM bi2Th 9 M/ 8X
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H;Q Bi?KPPYY b2 bm'7 +2 B/2MiB}+ iBQM H;Q Bi?K

AMTmMGBDbiI Q7 T?QiQMb HH +Q 2bTQM/BM;iQ bBM;H2 HQM @i +F #BN
2MiB 2 i’ +FX

PmiTmiGBbi Q7 T?QiQM BM/2t2b B/2MiB}2/ b b2 bm 7 +2X
RXQMbi'm+i T Q# #BHBivK bb7mM+iBQM USJ6V 7°QK i?2 BMTmi T?2Q
kXaKQQi? i?2 SJ6 rBi? : mbbB M }IHi2 - U2X:X bi//2p 4 yX8 K2i2 bV
jX:2i HBbi Q7 SJ6 T2 Fb

OXLHBKBM i2 T2 Fb 7' QK i?2 HBbii? i "2 #2HQr T QKBM2M+2 i? 2b?QF
+HQDb2 iQ /D +2Mi T2 Fb U2X;X H2bb i? Mk p2 iB+ H#BMbVX

8XbBM; i?2b? T2 Q7 i?2BMTmib2 bm 7 +2 2biBK i2 UK2 M M/ p "B M+
M;2 Q7 b2 bm'7 +2 2biBHiiMIX AMKXB iBQMb 7°QK i?2 b2 bm 7 +2 K

eXLHBKBM i2 T2 Fb 7°QK i?2 HBbii? i 7 HH QmibB/2 Q7 i?2 p HB/ ~ M;
+QKTmi2/ BM i?2 T 2+2/BM; bi2TX

dXP7i?2 2K BMBM: T2 Fb BM i?2 HBbi- +?2QQb2 i?2irQ i? i +QMi BM i?2
"2K BM- "2im"M M 2KTiv HBbi Q7 T?QiQM BM/2t2bX

3XA7 i?2irQ T2 Fb "2 +HQb2iQ QM2 MQi?2 BM K bb U2X:;X rBi?BM jy
bm 7 +2X Pi?2°rBb2- +?2QQb2i?2 T2 FrBi? i?2 KQbi K bbX

NXQKTmi2i?2 p2° :2 M/p "B M+2 Q7 i?2 T?QiQMb i? i HB2 rBi?BM +2"i
U2X;R K2i2 V7 QK i?2 bm 7 +2 T2 FX

RyXo2 i?Bb p2 ;2 M/p "B M+2 iQ b2H2+ii?2 BM/2t2b Q7 HH T?QiQMb i?
MmK#2 Q7 bi M/ *//2pB iBQMb U2X:X, kV 7°QK i?2 p2  :2X h?2b2 BM/
Q7 i?2 H;Q Bi?KX

H:Q Bi?KP®PYY # i?vK2i v B/2MiB}+ iBQM H;Q Bi?K

AMTmMG,Bbi Q7 T?QiQMb HH +Q 2bTQM/BM; iQ bBM;H2 HQM;@i +F #BN
2MiB 2 i +FX
PmiTmiGBbi Q7 T?QiQM BM/2t2b B/2MiB}2/ b # i?vK2i'v T?2QiQMbX
RXHBKBM i2 T?2QiQMb 7°QK i?2 HBbii? i HB2 #Qp2i?2 b2 bm 7 +2 2bi
KX*QMbi*m+i T Q# #BHBivK bb 7mM+iBQM USJ6V 7 QK i?2 BMTmi T?Q
iXaKQQi? i?2 SJ6 rBi? : mbbB M}Hi2 - U2X:;X bi//2p 4 yX8 K2i2 bV
9%2i HBDiIi Q7 SJ6 T2 Fb

8XLHBKBM i2 T2 Fb 7' QK i?2 HBbii? i "2 #2HQr T QKBM2M+2 i? 2b?QH
+HQb2 iQ /D +2Mi T2 Fb U2X;X-1kp2'iB+ H#BMbVX

eXA7 MQ T2 Fb "2K BM- 2im M M 2KTiv HBbi Q7 T?QiQM BM/2t2bX

dXa2H2+ii?2 T2 FrBi? i?2 ?B:?22bi 2H2p iBQMX

3XQKTmi2i?2 p2' ;2 M/p "B M+2 Q7 i?2T?QiQMb i? i HB2 rBi?BM +2°j
U2X:R-K2i2 'V 7°QK i?2 # i?v T2 FX

NXb2 i?Bb p2 ;2 M/p "B M+2 iQ b2H2+ii?2 BM/2t2b Q7 HH T?QiQMb i?
MmK#2 Q7 bi M/ “//2pB iBQMb U2X;X- kV 7°QK i?2 p2  :2X h?2b2 BM/
Q7i?2 H;Q Bi?KX
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9X9X9 J2/B M 6BHi2 *H bbB}+ iBQM

h?2 K2/B M }Hi2 K2i?Q/ Bb /2b+ " B#2/ BM i?RYyIKkRB bBKMWH2RRITB B+ H K2i?C
7Q° 2ti° +iBM; # i?vK2i'v T Q}H2b 7°QK A*la i@kX h?2 i2+?MB[m2r bi2bi2,
>2°'QM _227- mbi> HB M/ "2;BQM MQ i?7@r2bi Q7 aBbBKBmi-:"22MH M
bm++2bb BM 2ti° +iBQM Q7 i?2 # i?vK2i B+ bB;M HBM ;QQ/ +QM/BiBQMb U:
Bb +QKTmi iBQM HHv BM2tT2MbBp2X h?Bb TT Q +?- HQM; rBIX9X] PT2MF
M/ *@a>1GS? UBXaWBIM i?2i? 22 +H bbB}+ iBQM H;Q ' Bi?Kb i? i/Q MQi
H2 "MBM;X h?2 hGk9 BKTH2K2Mi iBQM Q7 i?2 K2/B M }Hi2" TT Q +?b b

RXHH hGyjT?QiQM 2HHBTbQB/ ?2B;?ib "2 +QMp2i2/iQ Q i?QK2i B+
'2QB/ KQ/2HX

kKXbBM; i?2 BMTmib2 bm 7 +2 +H bbB}+ iBQMb BDXDPER/AH#V?TN Qb W Q2 2i
i? M RX8 K#2HQr i?2 b2 bm'7 +2 K2/B M "2 F2Ti 7Q  bm#b2[m2Mi T Q

iXqBM/Qrb 7Q  2p2°v 8y T?QiQMb "2 +°2 i2/ M/i?2 +Q "2bTQM/BM; K2/
rBM/Qr Bb + H+mH i2/X MvT?QiQMBM rBM/QrrBi? M 2H2p iBQM i? i B
7°QK i?2 K2/B M Bb "2KQp2/X

9XMQi?2  KQpBM; K2/B M Bb + H+mH i2/ #mi i?Bb iBK2 rBi? rBM/Qr bB
iBK2- KQpBM; bi M/ //2pB iBQM Q7 2H2p iBQMb Bb + H+mH i2/ M/ Mv
72 02 i? MyXeK 7°QKi?2K2/B M L. bi M/ //2pB iBQM ;2 i2 i? M RX

8XLQri?2 "2i BM2/ T?QiQMb 2 b2T " i2/ BMiQ yXyyR /2;°22b H iBim/2 |
2 +? b2;K2Mi-B7i?2°'2 "2KQ 2i? MR9T?QiQMb-i?2/ i "2 bbmK2/i
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9X9X8 *@a>1GS? *H bbB}+ iBQM

h?2 *@a>1GS? U*H bbB}+ iBQM Q7 am#@ [m iB+ >2B;?i 1ti° +i2/ S?QiQMb\
#v h?QK b 2i HX BM i?2 2zQ i iQ T'QpB/2 M QT2M bQm +2 iQQH 7Q" T~
ULX h?QK bRYyKWX h?2 rQ F- Tm#HBDb?2/ BM kykk-r b QM2 Q7 i?2 } bii2+?MB
i?72 2ti° +iBQM Q7 A*la i@k b? HHQr@r i2 - "2:BQM H # i?vK2i'vX h?2 BMB
rb/2KQMbi  i2/ ii?2:°2i" 2 Kb" MF "QmM/i?2 BbH M/ Q7 M/ Qb-" ? K
kk9 A*la i@k i +FbX

i Bib +Q 2-*@a>1GS? /2i2+ibi?2 /2Mb2 +HmMbi2 ' BM; Q7 T?QiQMb b iv
BM/B+ iBp2 Q7 bm 7 +2 "2im MbX h?2 /2MbBivp Hm2b "2 /2i2 KBM2/ +
i?2 /27 mHip Hm2b #2BM; yX8 K BM i?2 p2 iB+ H /B 2+iBQM M/ Ry K BM i-
*B//BM; +QMp2MiBQM T QpB/2 bm'7 +2 ?2B:?ib M/ HQM:@i  +F H iBim/2b
22B;?2i Q7 Yy K "2 H #2H2/iQ #2i?2 Q+2 Mbm'7 +2 T?QiQMb M/ bm 7 +2 2?2
K2/B Mp Hm2 Q7 +HmMbi2 X S?QiQM +HmMbi2 b i? i Q++m  #2HQr i?2 Q+2 M |
2p Hm iBQM T2 @; B/@+2HH # bBb "2H iBp2iQ mb2  /2}M2/i? 2b?QH/b Q
T Qp2/ p2°'vbm++2bb7mH BM i?2 * "B##2 M 2MpB " QMK2Mi b i?2r i2" ? |
/2Ti?b " M;2 7°QK y@RYy K M/ i?2 b2 ~QQ  Bb ?B;?Hv "2~2+iBp2c HH Q7 r?E
7Q  /2MbBiv /"Bp2M bB:M H IM/BM;X

h?2 hGk9 BKTH2K2Mi iBQM Q7 *@a>1GS? #BMb T?QiQMb BMiQ yXyyR /2:
yX8 K2i2  p2 iB+ H #HQ+FbX h?2 MmK#2 Q7 T?QiQMb BM 2 +? #HQ+F Bb +(
+QmMib- i?°2b?QH/ Bb + H+mH i2/ # b2/ QM i?2 MmK#2 Q7 T?QiQMb BM F
/2}M2/ b i?2 Mi? T2 +2MiBH2 Q7 T?QiQM +QmMib T2  #HQ+F r?2°2 M4yX
#22M mb2/ BM i?2 T biiQ /2i2°KBM2 i?2 b2 bm'7 +2-i?2 hGk9 mb ;2 i F2h
i?2Zm MiBH2 h"22b QmoXK@Meb2+iBQM

h?2 i? 2b?QH/ Bb + H+mH i2/ 7Q  i?2 38W M/ e8W M/ B7i?2b2 2 2[m
MmK#2' Q7 T?QiQMb BM #BM Bb H2bb i? M }p2-i?2 H:Q Bi?K b2ib i?2 “2[m
#BM 7Q  # i?vK2i'v T 2/B+iBQM iQ Q++m  2[m HiQ }p2X
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H;Q Bi?K*&@a>1GS? H;Q Bi?K

AMTMSQBMIi *HQmM/- axh-am 7 +2
PmiTmi, i?vK2i v

binnedphotons #BM T?QiQMb BMiQ yXyyR /2;°22b HQM; i’

am'7 +2V
Bthreshgs == thresh, i?2 M
Btfireshgs < 5 i?2M
mincounts =5
2Hb?2
mincounts = threshp
2M/ B7
Bthresh, < 5 i?2M
mincounts =5
2Hb?2
mincounts = threshy
2M/ B7
2M/ B7
"i?vK2iTv ()
7 Qbin; 2 binnedphotons / Q
Bhini @ T?QiQM>+ihoobhts i?2M

"i?2vK2i'v TT2M/U" i?2vKiEn, v-?27QiQMbV

2M/ B7
2M/ 7Q°

+FNnya8K p2 iB+
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9X9Xe Zm MiBH2 h'22b *H bbB}+ iBQM

aBKBH " iQi?2 *Q biL2i H;Q Bi?K-i?2Zm MiBH2 h"22b UQ" Zh'22bV H;Q B
T°Q}H2b birQ/BK2MbBQM HT Q}H2 BK ;2bX i2 +? T?2QiQMBM i?2 i +F-i"
M BK ;2 +2Mi2°2/ ii?2 i ;2i T?QiQMX >Qr2p2°- mMHBF2 i?2 *Q biL2i
H;Q Bi?K TH +2b i?2 /Bbi' B#miBQM Q7 T?QiQMb rBi?BM 2 +? BK ;2 +QHm
"2 MQM@T ° K2i'B+ /2b+ " BTiBQMb Q7 /Bbi'B#miBQMb i? i T "iBiBQMb b2i
Qm® H;Q'Bi?K-LBbiviB+ HHv b2iiQ jk #BMbX

h?2 [m MiBH2 #BMb BM 2 +? +QHmMKM Q7 i?2 BK ;2 "2 i?2M mb2/ b 72 im"
H;Q Bi?KX AMQm BKTH2K2Mi iBQM-r2 mb2i?2 2ti 2K2 ;" /IB2Mi #QQbi2/
2t KTH2-7Q° ;Bp2M T?QiQM-i?2 BK ;2 rBHH ivTB+ HHv #2 /BpB/2/ BMiQ M
bQi? ii?22i ;2i T?QIiQM HB2b rBi?BM i?2 +2Mi2° +QHMKMVX A7r2 "2 mb
i?72M i?2 2 rBHH #2 Ntjk 4 k33 72 im 2b- THmb i?2 2H2p iBQM Q7 i?2 i ";2i
BMTmi 72 im2bX h?2 H;Q Bi?K rBHH i?2Mi> BM QM ;" QmM/ i +Fb 7 QK
iIQT Q/m+2 KQ/2H i? i MNYBW2/Bmi7 M# i?vK2IHv#2Hb 7Q° Mv ;Bp2M BMT
;T QmM/ it +FX

6B:m 2 9t KTH2 Q7 i?2 Zh 22b H;Q Bi?KX 1 +? p2 iB+ H +QHmMKM Q7 i?
BMiQ L@[m MiBH2bX h?2 [m MiBH2 #QmM/ "B2b "2 i?2M mb2/ b 72 im 2b
2H2p iBQM-r?B+? "2 mb2/ b BMTmibiQ M s:"QQbi +H bbB}2"X
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H;Q Bi?Kzdh 22b *H bbB}+ iBQM H;Q Bi?K

AMTmA*la i@k ;" MmH2

PmiTmS?QiQM H #2H T 2/B+iBQMb

G ;7 MmMH2 T?QiQMb

M T'2i° BM2/ KQ/2H

7Q G- +QMi2ti T?QiQMb M2 2/ i
Qi k33 [m MiBH2 #BM HQ+ iBQMb 7Q K2/ 7°QK
€ 2H2p iIBQM QF T?QiQM
prediction; J(e;Qi)

2M/ 7Q°

ke



9X9Xd 1Mb2K#H2 *H bbB}+ iBQM

M 2Mb2K#H2 Bb K2i @K +?BM2 H2 "MBM; i2+?MB[m2 mb2/ iQ +QK#BM
H;Q Bi?KbX 1Mb2K#H2b + M ;2M2" i2 T 2/B+iBQMb i? i "2 KQ'2 ++m" i
2 +?2 Q7 i?2 +QK#BM2/ H;Q Bi?Kb BM/BpB/m HHvX h?2 T "iB+mH ~ivT2 Q7
bi +FBM; 2MORARBHX2i?Q/ Bb /Bz2 ' 2Mi 7' QK pQiBM; b+?2K2 #2+ mb2 Bi
H2 "M r?B+? +QK#BM iBQMb Q7 T '2/B+iBQMb T Q/m+2 i?2 #2bi "2bmHibX ¢
#2 ;QQ/ i T 2/B+iBM; # i?vK2i'vBM +2'i BM 2MpB " QMK2Mi H+QM/BiBQM
bi iBbiB+ HHv /BpB/2/ #2ir22M +?QQbBM; # i?vK2i'vp2'bmb b2 bm 7 +2 F

h?2 hGk9 +QMbBbib Q7 ;  /IB2ZMi@#QQbi2//2+BbBQM i 22 Us:"QQbiV rB
H2 "MBM; 7° K2rQ FX s:"QQbi Bb HbQ FMQrM b 61ti'2K2 :* /B2Mi "QQb
i F2b b BMTmi i?2 T?QiQM +H bbB}+ iBQM T 2/B+iBQMb QmiTmi 7°QK 2 +?
UJ2/B M 6BHi2 - *@a?2HT?- 2i+XV M/ BM+Q ' TQ i2b i?2K BMiQ i?2 /2+
i?72Mi° BM2/ mbBM; ? M/I@H #2H2/r i2  bm 7 +2-# i?vK2i'v- M/ MQBb2 T?
272°2M+2X Pi?2° 72 im2b HBF2 T?QiQM /2Ti? M/ bB;M H+QM}/2M+2 K v
h?Bb i2+?MB[m2 HHQrb i?2 KQ/2H iQ H2 "M r?B+? T 2/B+iBQM iQ b2H2+i
+QMi2tiX

6Q 2t KTH2- i?2 KQ/2H K vH2 "M i? i +2 i BM +QK#BM iBQMb Q7 BMTmi
++m” i2 "2bmHibi? M Qi?2 ' bX h?2 KQ/2H +QmH/ HbQ H2 "M-7Q 2t KTH2-
BM /22T p2 bmb b? HHQrr i2° - Q r?2M i?2°2Bb KQ 2 Q"  H2bb # +F; QmM
IM HT 2/B+iBQM ++Q /BM;HvX h?2b2 + T #BHBiB2b HHQr i?2 KQ/2H iC
K Mv Qi?2  i2+?MB[m2b-bm+? b HBM2 *"2;"2bbBQM Q" pQiBM;X IHiBK i2
+QM};m 2/iQ // Mv MmK#2 Q7 "2H2p MiBMTmi 72 im 2b BM //BiBQM iQ M
+H bbB}+ iBQM T 2/B+iBQMb b M2r H;Q Bi?Kb #2+QK2 p BH #H2X >Qr
T 2/B+iBQMb "2 BM+HmM/2/-i?2 2Mb2K#H2 KQ/2H Kmbi #2 “2i° BM2/ QM i?2
#27Q 2 BKTH2K2Mi iBQMX

H;Q Bi?K1Mb2K#H2 *H bbB}+ iBQM H;Q Bi?K

AMTmA*la i@k ;" MmMH2- S?QiQM H #2H T 2/B+iBQMb 7' QK 2 +? H;Q Bi?K
PmiTmi,2pBb2/ T?QiQM H #2H T 2/B+iBQMb
G ;> MMH2 T?QiQMb
P T?QiQM T 2/B+iBQMb 7°QK 2 +? H;Q Bi?K
M T'2i° BM2/ KQ/2H
7Q@ G /Q
pi SO6b H2M;i? d p2+iQ Q7 T 2/Bi+iBQMb 7Q  T?QiQM
€ 2H2p iIBQM Q¢ T?QiQM
prediction; J(pi;e)
2M/ 7Q°

kd



9X9X3 "HmM/2  .2i2+iBQM

"HmM/2" /2i2+iBQM Bb b2'B2b Q7 bBKTH2 TQbi@T Q+2bbBM; +?2+FbX h?
+H bbB}+ iBQM T 2/B+iBQMb M/ 2H2p iBQM 2biBK i2b K F2 HQ;B+ H b2Mt
S'BQ  iQ #HMM/2"  /2i2+iBQM- 2 +?2 T?QiQM ? b HTBMv ¥ DLIDRI2/#2H 2/
bm 7 +2 U*H BB 9RWK2i v U*HXbBAMy¥/BiBQM-2 +? T?2QiQM? b M bbQ+B i2/
2biBK i2 M/ # i?vK2i v /2Ti? 2biBK i2 ii? i T?2QiQMX

h?2 +?2+Fbi? i "2 T2 7Q K2/ "2,

RXmM 7 +2 2H2p iBQM +?22+F, 1Mbm 2 in2 TROIQR@E HRHIXY iB2 b2 H2p2
2biBK i2X S?QiQMb i? i "2 MQi rBi?BNK2TRDbQ KiPRD2 H2p2H 2biBK |
i? i T?QiQM "2 "2HMHER/bB}2/

kX' i?vK2i'v2H2p iBQM +?2+F, S?QIiQM2H 22RARA/#B H2M +HH bBB}2/
i?72v "2 /22T2 i? M-7Q 2t KTH2- Ryy K2i2 b #2HQr i?2 b2 H2p2H 2bi

i X" i?2vK2i'v 2H iBp2 2H2p iBQM +?2+F# S7AKIZI Mbb' 12 Ht 2412 BiMb+ it bb B} 2/
B7 i?2 T?QiQM6b 2H2p iBQM Bb ;"2 i2 i? Mi?2 b2 bm 7 +2 2biBK i2 |

9Xam 7 +2° M;2 +?2+F, S?QiQMb i3 PMMHKH2Bi24/2 bBi?BM bQK2 MQKBN
*M:2 U28:K2i2 bV Q7 i?2 b2 bm'7 +2 2H2p iBQM 2biBK i2 ii? i T?QiC

8X i?2VK2i'v M;2 +?22+F, S?QiQM b?MK®RIKRYi B2 rBi?BM bQK2 MQKBM H °
U2X:&K2i2 bV Q7 i?2 # i?vK2i v 2H2p iBQM 2biBK i2 ii? i T?2QiQMX

6B;:m 2 8HMM/2" /2i2+iBQM 2t KTH2X aQK2 # i?vK2i'v T'2/B+iBQMb UK

U#H +FV B7 i?2v "2 MQi +HQb2 iQ i?2 # i?vK2i'v 2H2p iBQM 2biBK i2 U#Hn
T'2/B+iBQMb U+v MV "2 "2+H bbB}2/ U#H +FV B7 i?2v "2 MQi +HQb2 iQ i?
U;’22M- KQbiHV Q++Hm/2/ #v +v M T?QiQMbVX

.2bTBi2 i?2 TTHB+ iBQM Q7 i?2 #HmM/2  /2i2+iBQM H;Q Bi?K- K Mv

+H bbB}+ iBQMb "2K BM2/X h?2b2 # i?vK2i'v7 Hb2 TQbBiBp2b "2 T?QiQM
B/2MiB}2/ b # i?vK2i'v USQBMi *H bb 9yV BM i?2 BMBiB H "2H2 b2- #mi
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+QHMKM- Q" MQBb2 "2im"MbX h?Bb Bbbm2 r b //72bb2/i?2°"Qm;? 6/Qn+l
BKTH2K2Mi2/ 7i2 i?2 7TmHH hGk9 T ' Q/m+iBQM TBT2HBM2X h?2 6/Qn+H
+?2+Fb, URV a2 am 7 +2 S ' QtBKBiv *?2+F-r?B+? B/2MiB}2b # i?vK2i v T?
i?72b2 bm 7 +2¢c M/ UkV M AbQH iBQM *?2+F-r?B+? B/2MiB}2b # i?vK2i v T
# i?2vK2i'v T?QiQMb rBi?BM bT2+B}2/ " /BmbX hGk9 2Hyyk ;" MmH2b r2°
#v i?2 T°QD2+ii2 Ki?°Qm;? BMbT2+iBQM Q7 ‘2 b T 2pBQmbHv B/2MiB}2/ |
# i?2vK2i'v7 Hb2 TQbBiBp2bX _2bmHib +QM} K2/ i? ii?2 "2H #2HBM; T2 7

H;Q Bi?K'NmM/2" .2i2+iBQM H;Q Bi?K

AMTmA*la i@k ;" MmH2- 2Mb2K#H2 T ' 2/B+iBQMb
PmiTmiyQ/B}2/ T 2/B+iBQMb- b2 H2p2H 2biBK i2b- # i?vK2i'v2H2p iBQM .
G ;7 MMH2 T?QiQMb
P 2Mb2K#H2 T 2/B+iBQMb
7 Qiteration f 1;2;3g /Q
S b2 H2p2H 2H2p iIBQM 2biBK i2b
B # i?vK2i'v2H2p iBQM 2biBK i2b
76 G-pp P-ss S-ib B /Q
Bg== bm 7 +2 gL2H2p iBQM BHWK®&i BM?2 M
G mM+H bbB}2/
2HbBF # i?vK2i'v G.2H2p iBQM Bb MQi BM yXyK-2BRyyXyK = M;2
Gi mM+H bbB}2/
2HbBZ # i?vK2i'v L.2H2p BBSQMW2M
Gi mM+H bbB}2/
2HbZBZ bm 7 +2 gL2H2p iBQM Bb MQ8BWK>QM ;iZ22M
Gi mM+H bbB}2/
2HbBZF # i?vK2i'v L.2H2p iBQM Bb MQ8BWK>QM ;i22M
G mM+H bbB}2/
2M/ B7
2M/ 7Q°
2M/ 7Q°

kKN
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