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Abstract

Panic buying describes a sudden, unanticipated surge in demand, triggered by a
real or perceived disruption. In anticipation, consumers front-load purchases, thereby
congesting the market and raising the risk of shortages. When prices are slow to
adjust, non-price rationing emerges, with ambiguous effects on allocative efficiency
across heterogeneous consumers. We study the welfare and allocative effects of panic
buying in the context of a two-week episode of panic buying of gasoline in the UK. We
combine novel data on station wait times and card transactions to study two sources of
welfare loss: elevated shopping costs and misallocation. We develop a model in which
heterogeneous consumers trade off the benefit from refueling, given their belief about
future fuel availability, against endogenously determined shopping costs. Compared
to the optimal allocation, we find substantial losses in status-quo consumer surplus
driven by misallocation as front-loading consumers crowded out those with emptier
gas tanks. We evaluate alternative allocation rules and their potential in mitigating
these losses.
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KQ/2biHv ?B;?2 bm THmb +QKT "2/iQ i?2 bi imb@[mQ 2[mBHB# Bn
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?QK2X h?2v 7m i?2 /Q+mK2Mii? ii?2 /2K M/ BM+ 2 b2r b/ Bp2M #
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KQ/2H i?2i° MbBiBQM H/vM KB+b mbBM; KmHIiB@T2 'BQ/ BMp2MiQ
M/ L2pRyYekyyasX "v +QKTBHBM; mMB[m2Hv "B+? /i QM M BHHmMI
2TBbQ/2-r2 T'2b2Mi MQp2H T2 bT2+iBp2 QM i?Bb #2HB27@/ Bp2
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i?72 "QH2 Q7 ?22i2°'Q;2M2BivBM +QMbmK2 b6 "2bTQMb2iQ T MB+@
Pm T2 bT2+iBp2 QM i?2 r2H7 2 2z2+ib Q7T MB+ #mvBM; /" rb QN
QM " iBQMBM; pB Q /2 Hb ULB+?QHb- BKQRBMBOWb MM/h\B22IK Mm b
RN8k'2bH2v M/ RIMX M/ QM i?2 2{+B2M+v Q7 MQM@T B+2 HHQ+
Ug2BixKRMdd> 'iHBM2 M/ _Qnkywyl3 %22 : H2- MKERK*QM/Q 2HHB
kyRk.rQ +x F- EQKBM2'b- MKyRRGZWRKK F# "TQm - .rQ +x F- M/
EQKBM&HKO F# "TQm - "m/Bb?- .rQ +x F-KWOEBQKBMD b+x F- M/
F# "TQhyk®X gq?BH2 Q°/2 Hb-bm+? br BiBM;- BKTQb2 +Qbib QM BNM
i?72v+ MBKT Qp2i ;2iBM; 2{+B2M+v B7 M22/Bb mMQ#b2 p2/ M/ +Q
#2 " i?2 +QbiX q?BH2 T'BQ  2KTB'B+ HIrQ F }M/b KBt2/ "2bmHib #0Q
Q7 Q' /2rBBM/ i? i K M/ iQ'vr BiiBK2b BKT'Qp2 HHQ+ iBp2 2{+B2M
bi imb[mQ-QM p2 ;2-#mii? 11?22 Q /2 H+QbiQzb2ibT "1Q7i?2r2F
Qm ™ T T2 Bb KQbi +HQb2HV KgKBi2RP@bimbBDbU?2 HHQ+ iBp2 M/
2z2+ib Q7 r Bi iBK2b BM ?2 Hi?+ "2X _2H iBp2iQ ?2° T T2 -r2 H2
b?Q+F b?Q+F iQ #2HB27b #Qmi 7Tm2H p BH #BHBiv i? i HHQrb
#2M2}i M/ +QKT "2 i?2 2[mBHB# BmK Qmi+QK2 iQ i?2 QTiBK H HH(
G biHVv- Qm  KQ/2H Q7 T MB+ #mvBM; /> rb BMbTB  iBQM 7 QK i?2
Q7 .B KQM/ M/ .R#psBX WM i?2 +H bbB+ # rBFIQmiMKBIBMbm™ M+2-i-
T Q/m+iBp2 i2+?MQHQ;v K F2b i?2 7Tmim 2 p BH #BHBiv Q7 7mM/b
H2 /b iQ bi'QM; +QKTH2K2Mi 'BiB2b BM +QMbmK2> +iBQMb M/ 2]
+QMi" bi- BM Qm  b2iiBM; M/BBMEFQBiBMbm  M+2 +QMbmK2 b N
bmTTHv /Bb mTiBQMb U i # MFb Q ; b bi iBQMbV BM i?2 b?Q i@ n
2biQ 2/ 2p2MigBIRHMX mbB#HvV 2tQ;2MQmb "2bmTTHv- bi™ i2;B+ +Q
r2z F2'- mHBM; OQmi KmHiIBTHB+Biv, B7 +QMbmK2 #2HB2p2b i? ii-
iQKQ "Qr-b?2 M22/ MQi "mMiQ/ v 2; "/HR2bb Q7 r? i Qi?2 b /QX

Pp2 pBR?PZ "2bi Q7 i?2T T2 T Q+22/b bK@HiHB@MXba22iBZIMM;
a2+iBQM+ " B#2bi?2/ i M/ K2 bm 2K2MbR M2+ iBRMVHBXx2/ 7 +ibX a
8/2p2HQThb i?2 KQ/2H- re?/BH2rmaBbPBHQ@QMWIBK iBQM M/ T 2b2Mib i?2 "2
d2p Hm i2b +QMbmK2  r2H7 "2 M/ +QmMi2 7 +id+i MVHHHQn/ 2BXQ M "m|

8 2+42Mi bim/B2b 2t KBM2 i?2 b+'22MBM; T°'QT2'iB2b Q7 Q'/2 Hb BM i?2 +QMi
6BMF2Hbi2BM M/ LQYIRNBRbRTQM/2 MyRBNB 7FBM- aQHQKQMYykWI/MQH2i Hi?+ "2
Uw2+F? khylk®_mbloy®a?2T '/ M/ g kWRBX

€M HQ;QmbiQ O6H2M/2 Q7 H bi "2bQ’i-6 +QmMi'B2b ivTB+ HHv ?QH/ bi" i2;B
MM+2°i BMiw?2@mMmab2 "2b2 p2b rBHH #2 K /2 p BH #H2X

IPM2 +QmH/ "2BMi"Q/m+2 "B+?2° +QQ ' /BM iBQM KQiBp2b #v HHQrBM; 7Q" ?E
MmT/ iBM; U2X;X- :QH/bi2BMyy@/rSy m>M2E BbRW VX AM Qm > 2MpB QMK2Mi- ?2Qr2p
T MB+@#mvBM; 2TBbQ/2 QMHV H2 /biQ +QM;2biBQM M/ b?Q i ;2bB7 bm{+B2M
iQ #2HB2p2 i? i M2 "@i2 ' KK "F2i/Bb" mTiBQM Bb HBF2HvX

e



k a2iiBM;

g2 bim/vi?21E7m2H + BbBb Q7 a2Ti2K#2 kykR M iBQMrB/22TBbhQ/
#v K2/B "2TQ'ib Q7 TQbbB#H2 7m2H /2HBp2 v /IBb " mTiBGMb /m2 i
q?BH2 MQ BKK2/B i2 bmTTHv +QMbi> BMib 2tBbi2/- bm//2M bm ;2 B
M/ rB/2bT 2 / b?Q i :2b i? i H bi2/ mT iQ irQ r22FbX h?2 + BbBb m|
"QH2 Q7 ; bQHBM2 BM bmbi BMBM: / BHv HB72 M/ 2bb2MiB H b2 p|
7m2H HHQ+ iBQM BM i?2 #b2M+2 Q7 7Q K H ' iBQMBM; K2+? MBI

"+F;QmiVKb T MB+ #mvBM; 2TBbQ/2 Bb bvKTIiQK Q7 i?2bmTTH\v
i? 12K2 ;2/BMi?2IE7QHHQrBM; i?2*PoA.@RNT M/2KB+ M/ " 2tBiX
M2 "Hv HH H2; HHBKBib QM bQ+B H +QMi +i #v i?2 iBK2 i?Bb 2p2MN
b2+iQ b Q7 i?2 2+QMQKv '2QT2M2/ QM CmHvV RN- kykRX >Qr2p2 -
"2T2 12/ b?Q i ;2b Q7 2bb2MiB H 7QQ/ Bi2Kb- M/ K2/B "2TQ ib ? /
#Qmi bmTTHv +?2 BM 7° ;BHBiv UPO6*QM MZ/HAR* QH SKm\H- - ? MB/7a K Bli/?
Pv2#QHK2KKX

AMi?2 KQMi?bH2 /BM; mTiQi?27m2H + BbBb-i?21E7 +2/ #'Q /
b1l rQ ' F2'b "2im" M2/ iQ i?2B" +QmMi'v Q7 Q°B;BM M/ pQ+ iBQM F
bmbT2M/Qp2J MKRWKNRX h?Bb /B/ H2 /iQ 06? M/7mHO6 Q7 ; b bi iBQML
"*BiBb? S2i'QH2mK *QKT Mv U"SV iQ +HQb2 i2KTQ" "BHv BM CmHyv
r2 2 2bQHp2/ rBi?BM kykRX) _ +2p iBM; i?2 bBim iBQM i ; b bi iBC
+QmMi vBMi ' Q/m+2/ M2r T2i QH 7m2H KBtim 2 brBi+? 7 QK 18 iQ
+QMi2Mi QM a2Ti2K#2" R- kykR-r?B+? K v ? p2 H2/iQ bQK2 bi iBQ
2tBbiBM; 7Tm2H biQ+F UJmvVH/2 KKWKWERXM/ J +* "i?v

h"B;:2° 2p2MAX 72 im 2 Q7 i?Bb b2iiBM; Bb i?2 +H2 ~iB;:2 i? i b
#2HB27b #Qmi 7m2H p BH #BHBivX PM a2Ti2K#2 Re- kykR- ;Qp2
2T 2b2Mi iBp2b ?2H/ T Bp i2i bF7Q +2 K22iBM; iQ /Bb+mbb i?2 B
QM 7m2H /2HBp2 'B2bX .m BM; i?2 K22iBM;- "S 2T 2b2Mi iBp2 /Bb
r2°2 QT2 iBM; iDmbiirQ@i?B /b Q7i?2 MQ K HbiQ+F H2p2Hb ~2[n
Uh?2 1+QMIQKBYi PM2 r22F H i2 - QM a2Ti2K#2  kj- /2i BHb 7 QK i-
H2 F2/iQ i?2 T°2bb M/ bi “i2/iQ +B +mH i2 rB/2HV i? Qm:? M iBQM

36Q  KQ'2# +F;"QmM/ QM i?2 kykR IE 7Tm2H + (BbBBHT 2?7 X3 Bib FQ BB R/, a2 T
R3- kyk8X

Nh?22 IE HbQ ? b ?2BbiQ'vQ7 7Tm2H T MB+ #mvBM;X AM kyRk- MMQmM+2K2Mib
MQi?2  7m2H + ' BbBbX

R Qi #Hv- biQ+F H2p2Hb ? / H'2 /v#2,mMiQ /2+HBM2 BM 2 "Hv a2Ti2K#2 - r?E
brBi+? Q° bQK2r? i "2/m+2//2HBp2 B2b /m2 iQ i?2 ikwmk\RX ' Bp2  b?Q" i ;2 US_

d



6B;m 2R, . BHv p2" ;2T2i'QHb H2b-/2HBp2'B2b- M/BMp2MiQ v H

LQi2, 6B;m 2b?Qrbi?2 p2° ;2/ BHvb H2b-/2HBp2'B2b- M/ BMp2MiQ v H2p2H 7Q " T2i'QH +°Qbb ; b
R8 iQ P+iQ#2  jR- kykRX a H2b M/ /2HBp2'B2b ‘2 K2 bm 2/ BM i?Qmb M/b Q7 HBi2 bc BMp2MiQ v H
Q7 i MF + T +Biv }JHH2/X . i "2 Tm#HBb?2/ #v i?2 IE .2T iK2Mi 7Q° 1M2 ;v a2+m Biv M/ L2i w2'Q
BM7Q K iBOAM+B22 bi iBbiB+b BM /2p2HQTK2Mi QM p2° ;2 "Q / 7m2H b H2b- /2HBp2X B2i M/ biQ+F H
++2bb2/ 62# RR- kyk9X

a H2b bTBF2- /2HBp2 B®Rbi? 2M/ bi @ ¥FX7 i?2 T MB+- 6 B/ v- a2Ti2k
Ui?2 /v 7i2 i?2 H2 FV- M iBQM HT2i'QH b H2b bm :2/iQ "Qm:?Hv
i?2 T°2pBQmb 6 B/ vX AM "2bTQMb2- biQ+F H2p2Hb 72HH b? “THv.
a2Ti2K#2 kjiQ Dmbi RjW 7Qm" /RVE B2PQM6B{+B 2H bi iBbiB+b 7 QK
2T “iK2Mi 7Q° 1M2 :v a2+m Biv M/ L2i w2 Q- b?Qrb i?2 2pQHmMiBQ
b H2b- /2HBp2 'B2b- M/ biQ+F H2p2Hb + Qbb : b bi iBQMb BM 1M:H
r22Fb 7Q biQ+F H2p2Hb iQ "2im M iQ i?2B  T°2@T MB+ H2p2Hb- 7i
Ry T2 +2Mi ;2 TQBMib ?B:?2  i? M TRR @7 QB+ © nQi+iP B2 F2HBR /- 2
7m2H T B+2b 2K BN®Z BQ#H2IBQM H ai iBkyiBk-b+@QMBbLi2Mi rBi? i?
MQiBQM i? ii?2 T MB+r1 b/ ' Bp2M #v #2HB27b " i?2 i? M 7mM/ K2M

a?Q’i ;2b- [m2m2b- M/ +QM+2 " Mb HQK WBOBNHQHH BBQRMX b bi (
iBQMb #2; M "mMMBM; Qmi Q7 7m2H- "2bmHiIiBM; BM HQM; [m2m2b 7
bmTTHB2b- M/ 7Q +BM; bQK2 +QMbmK2 b iQr Bi 67&XYyRRMN bd iQ

g?BH2 Q{+B H};m 2b QM b?Q" i ;2b M/ [m2m2 H2M;i?b "2 mM p B

R 2M/b 7Q /B2b2H- BHHmi- 227BBAB 6 BhBKBH - i2Qm;? bHB:;?2iHV H2bb T QMG
#Qmi 98W Q7 HH “2:Bbi2 2/ + b BMi?2 |E "mM QM /B2b2HX
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72bbBQM H bbQ+B iBQMb +QM/m+i2/ bm p2vb iQ 2p Hm i2 i?2 /Bb
PMi?2 "2i BH bB/2-"S 2biBK i2/i? i jyW Q7 Bib R-kyy IE ; b bi iBQNM
K BM 7m2H ;" /2b rBi?BM irQ / vb Q7 i?2 /RK\RK/ P2 22UQHK21Ri BH2
bbQ+B iBQM US_ V- 2T 2b2MiBM; "Qm;?Hv 8-8yy BM/2T2M/2Mi 7m
Q7Bib7Q 2+Qm’ibH +F2/ 7m2H }p2/ vb BMiQ i?2 + ' BbBbX _2i BH2"®
7 +2/ T "iB+mH "Hv b2p2 2 b?Q i ;2b- rBi? RjW Q7 BM/2T2M/2Mi bi
BMiQ i?2 + B B/KRXKS

6°QKi?2 +QMbmK2 T2 ' bT2+iBp2-i?2P{+27Q L iBQM H ai iBbiB-
Q7 ""BiQMb 2tT2 B2M+2/ 7Tm2H b?Q i ;2b /m BM; H iPaRTi”2ZK#2 M
L iBQM H ai iBbikyBWXPLARIBQM HHv- bm p2v #v i?2 ""BiBb? J2/B+
BM/B+ i2/i? i 98W Q7 /Q+iQ b "2TQ i2/ bi z/2H vb /m2 iQ '27m2HB
bi z #b2M+2b- rBi? /IBb mTiBQMb ; BM +QM+2Mi i2/ BM GQM/QM
J2/B h2 KyKRX *QMb2[m2MiHv-p "BQmb T ' Q72bbBQM H #Q/B2b- BM
TQHBIB+ H};m 2b /pQ+ i2/ 7Q  T'BQ 'BiBxBM; F2kyRQRE2 b /m " BM;

QP2 MK2Mi "2AMMWbAXKTi iQ + HK i?2 bBim iBQM-i?2 ;:Qp2 MK?2
bmK2'biQ 6MQi T MB+d6 M/ iQ 6+QMiBMmM2 Tm +? bBM; T2i QH b ml
K /2 DQBMiHvV rBi? BM/mbi'v bi F2?QH/2 b-i?2 ;Qp2 MK2Mi "2 bbm~
"MmMTIiBQMb r2°2 /m2 iQ 60i2KTQ™ 'v bTBF2b BM +mbiQK2" /2K M/- MC
Tm2HO U.2T "iK2Mi 7Q° "mbBM2bb- 1M2 kwk RM/en®@ KB NMH2ab™ Q2;ivH 21 |
bm;;2bi2/i?2b2 "2 bbm™ M+2b BM /p2 i2MiHv BMi2MbB}2/i?2 T MB+

*QM+m "2MiHv- i?2 ;Qp2 MK2Mi 2M +i2/LriBRM tHnl1KR 7 20/ B iDH |
7Q 6M2H IK2Mi 7Q° "mbBM2bb- 1M2 ;v M/ WYX bP N a2 &i12 K2;2°
ke-i?2 ;Qp2 "MK2Mi +.iBpMiRI'Z??K PBH STZKO®QHBHYV 2t2KTiBM; 7m2H
7°QK +QKT2iBiBQM H rbiQ HHQr +QQ /BRI pi27/MEKRBKRX vamk AVNRB M ;
[M2MiHv- QM P+iQ#2 9 i2M [/ vb 7i2 i?2 BMBiB Hb H2b bm ;2 i?2 ;
PT2' iBQM 1h2THBMWBM; kyy KBHBi "vi MF2°  T2'bQMM2HEQ bmTTQ
QP2 MKRWKIR.2T "iK2Mi 7Q° "mbBM2bb- 1M2" ;v AMKRFEI6® HH@ai ™ i2;
HQrBM; i?2b2 K2 bm 2b M/ i?2 bi #BHBx iBQM Q7 #Qi? 7Tm2H bmTT
#2? pBQ - 7Tm2H /2K M/ "2im " M2P{® 2MAQD KLHI BIQ M2 Ha U i BdyilBkixo UP L a\

RKK#mH M+2b M/ b+?QQH #mb2b "2 ivTB+ HHv "27m2H2/ i QT2  iQ  /2TQibr
WPT2 iBQM H S°Q/m+iBpBiv M/ S2°7Q°'K M+2 BM 1M;HBb? L>a K#mH M+2 h " mb
kyR3*QM72/2° iBQM Q7 S bb2iW;KRKXh™ MbTQ i

RIABXmF - hQ'BmKB- LBb?B;m+?B- HKFkW R-K @V biQhbi2BBN i?2 +QMi2ti Q7 iQBH?2
b?Q"i ;2b/m'BM; *PoA.@RNBMC T M-i? i+Q "2+iBp2K2bb ;BM;BMi2M/2/iQ /Bb"
/2K M/ M/ rQ b2M2/ b?Q i ;2bX h?2 mi?Q b BMi2 T 2i i?Bb "2bmHi b 2pB/2M+2
r?2°2 +QMbmK2 b-r?Q 2 +QM}/2Mi BM T°Q/m+i p BH #BHBiv- "2K BM mM+2 i B
i?Bb #2HB27X

Rh?Bb QT2 iBQMr b +QQ ' /BM i2/ 7°QK "mM+2}2H/ PBH .2TQi- TT QtBK i2Hv 9

N



h F2 r viP¥2 HH- i?Bb T MB+ #mvBM; 2TBbQ/2 +QMbiBimi2b M 1
b?Q+F- +QmTH2/ rBi? bmTTHv@bB/2 7' B+iBQMbX h?2b2 7 B+iBQ!
i'm+F /"Bp2 b- +QMi° +im H "B;B/Biv Q7 bmTTHv +? BMb- KmHIiB@/
M/ biB+FBM2bb BM®2i BH T B+2bX

AM "2bTQMb2 iQ i?Bb M/ Qi?2 T 2+2/BM; + Bb2b BM i?2 IE- TQH
+QMp2M2/iQ 2t KBM2 7 +iQ b /' BpBM; T MB+ #mvBM; M/ bi i2;B2
bm+? #2? pBQ b /m BM; + Bb2bX h?2B" "2+QKK2M/ iBQMb 7Q" 7min
BMi2 p2MiBQMb BK2/ i "2/ m+BM; T MB+#mvBM; #2? pBQ~ i TQBMil
M/ T2i'QH bi iBQMb U:Qp2 MK2MiyRYX2 7Q" a+B2M+2

] M/ J2 bm 2K2Mi

F2v 72 im 2 Q7 i?Bb b2iiBM; Bb i?2 p BH #BHBiv Q7 :° MmH " /i
+QMbmK2 bT2M/BM; i; bbi iBQMb-#27Q 2 M//m BM;i?2T MB+X .
i272 /i -i?2b KTH2 +QMbi"m+iBQM- M/ i?2 K2 bm 2K2Mi Q7 ; b bi i

iBK2bX g2 T 'QpB/2 //BiBQM H /2iXBHb BM TT2M/Bt

iXR . i

h Mb +iBQX P T°BK 'v/i bQm +2 Bb i Mb +iBQM /i 7°QK H °:
M2irQ FX 6Q° Qm- M HvbBb-r2 7Q+mb QM i° Mb +iBQMb K /2 #v IE
+ /b ilE K2 +? Mib #2ir22M T BH R .2+2K#2  jR- kykRX ++QmMiE
K "E2ib? "2 M/i?27 +ii? i #Qmi 3yW Q7 +QMbmK2 b T 272" iQ mb
Tm +? bBM;: bQHBM2-i?2/ i + Tim 2 HKQbieyWQ7 HHi Mb +iBC

UuQm:KQKKkX 1 +? Q#b2 p iBQM BM i?2/ i 2T 2b2Mib i Mb +iBQM :
M/ K2'+? MiX h?2 BM7Q K iBQM + Tim 2/ Bb bBKBH “iQr? i TT2
bi i2K2Mi, mMB[m2 + / B/2MiB}2 - i?2 K2 +? Miéb M K2 M/ ;2Q:

TQDbi+Q/2 M/ H iBim/2@HQM;Bim/2 +QQ /BM i2bV-i?2 i  Mb +iBQM
M/iBK2 Q7 i  Mb +iBQM UBM KBMmi2bVX q?BH2 r2 Q#b2 p2i?2 2]
BM+HmM/BM;: b2T " i2+ i2:Q'v7Q ; bbi iBQMb-r2/QMQiQ#b2 p2i-
U2X;X- T2i'QH Q" /B2b2HV Q" i?2B  T'B+2bX b r2 + MMQi HBMF K1
BM/BpB/m H-r2i'2i2 +?2+ '/ b b2T " i2 +QMbmK2 M/ mb2i?2i2"
BMi2 +? M;2 #HvX

R8 2i BH2 b ivTIB+ HHvV ? p2 2t+HmbBp2 bmTTHB2  ; 22K2Mibi? i HBKBi bQm’ +I
_2i BH T°'B+2b ivTB+ HHv "2~2+i r2B;?i2/@ p2" ;2 2TH +2K2Mi +Qbi M/ "2 /D
T"Bp2bX LQM2i?2H2bb- "2i BH2'b "2 HHQr2/iQ K F2 b?Q i@i2 'K T'B+2 /Dmb
b?Q+FbX

Ry



q Bi iBK2 /hQXK2 bm 2 r Bi iBK2b i; b bi iBQMb- r2 Q#i BM /2pB.
iBK2/i 7°QK HQ+ iBQM BMi2HHB;2M+2 M/ 7QQii  {+/ i +QKT M\
7°QK bQ7ir "2 /2p2HQTK2Mi FBib Ua.EbV 2K#2//2/ rBi?BM KQ#BH?2
HQ+ iBQM Q7 /2pB+2b +QM/BiBQM H QM mb2> +QMb2MiX 6Q 2 +7? :
r?2M /2pB+2 r b rBi?BM Ryy K2i2 b Q7 i?2 bBi2 M/ Bib iQi H /r2H
bmK Q7 i?2 iBK2 bT2Mir BiBM: M/ 27m2HBM: i?2 + "X ai iBQM H iB
+QK2 7POQRMai 22iUPRBIVX hQ + Tim 2 [m2m2b QmibB/2 i?2 Ryy@K2iz
Q#b2 p2 /2pB+2 HQ+ iBQMb M/ /r2HH iBK2b 7Q " mTiQ irQ 2Qm b T E
/i bT M a2Ti2K#2 RjiQ P+iQ#2 Rk- kykR- M/ +Qp2  RXR KBHHBQ]
bi iBQMbX

6m2H T'B+B2 @#i BM bi iBQM@H2p2H 7m2H T B+2/ i 7°QK 7m2H
+QKT MvX S B+2b "2 /2°Bp2/ 7°QK ~22i@+ /i’ Mb +iBQMb M/ 2T«
Q /B2b2HV i [/ BHv 7 2[m2M+vX h?2/ i b2i +QKT Bb2b  M/QK bm
bT MMBM: HH K DQ  # M/b- Q#b2 p2/ 7°QK m:mbi RiQ P+iQ#2  jR
BM+Hm/2b bi iBQM H iBim/2 HQM:Bim/2 +QQ /BM i2bX

©:°2: i2 bi iBQM BMp2 YA @#i/BIMKBM7Q K iBQM QM / BHv ; b bi iB
"B2b ii?2 bm#@ 2;BQM H H22HK2RKAQ2 UBM2 ;v a2+m Biv M/ L2
U.laLwVX h?2b2 bi iBbiB+b 2 /2'Bp2/ 7°QK b KTH2 Q7 9-Nyy bi iE
3yW Q7 ivTB+ H 7m2H b H2b BM i?2 IEX h?2 /i +QKT'Bb2 / BHv ;°
/2HBp2 'B2b UBM HBi2 V- M/ BMp2MiQ ' B2b UBM T2 +2Mi Q7 iQi H -
BMi?2b K2 AMi2 "M iBQM H h2 'BiQ v G2p2H j UAhG@jV 2 - r?B+?
HQ+ H mi?Q BivX q2 T'QpB/2/2i BHb #Qmii?2 /Bz2 2Mi ;2Q;  T?B
BM TT2MXKRt

amTTH2K2Mi g2 +*QK#BM2b2p2° HTm#HB+Hv p BH #H2/ i b2ibiQ
# b2/ T°QtB2b 7Q° +QMbmK2 b6 "2HB M+2 QM /'BpBM:X 6B bi- r2 (
T 2p H2M+2 Q7 rQ F 7 QK RYKR2IE ©KKNP@D+QM/- r2 ; i?2° BM7Q K i
#Qmii?2 p BH #BHBiv Q7 TmM#HB+ iI"#MKMT®i.iBOMMIIQK iMB @
P2 bBiv Q7 :H b;Qr U M2DBQMm- amM- h? Fnk\BRB-mi#Br: 70 MO TRQDIQ
p BH #BHBiv BM/B ViKY BB A2 H2p2® ;2 /QQ @iQ@/QQ i’ p2H |
U+ - TM#HB+ i° MbTQ i- #BFBMg2 Nixr+BFEM: ¥b7 1Ky KX nA'M
Qm  +QmMi2 7 +im H 2t2 +Bb2-r2 HbQ mb2/i QM i?2K "F2i@H2p:
iBQM 7 QK PLaX q2 /2b+ B#2 i?2b2 / i b2ib*BK /2i BH BM TT2M/Bt

RR



J Xk *QMbmK2™ b KTH2

a KTH2 +QMbih@Q+i#B QM X2Hv K2 bm 2 +QMbmK2 bdé 2HB M+2 QM /'
#27? pBQ /m ' BM; i?2 T MB+-r2 "2[mB 2 i? i+ /b "2 +iBp2Hv mb2/
T2'BQ/ M/ 2T2 i2/Hv i Mb +i i; bbi iBQMbX AM //BiBQM- + /K
Tii2Mi? i HHQrb mb iQ BKTmi2 i?2B° HBF2Hv ?QK2 HQ+ iBQMX h
rBi? K2 +? Mibi? i+QMbmK2 bi2M/iQ pBbBi +HQb2iQ i?2B ?QK2b
Q{+2bX TT2Kj/Bb+ B#2b i?2 b KTH2 +QMbi m+iBQM BM /2i BHX

AM Qm™ M HvbBb- K "F2i+Q "2bTQM/biQ i p2H@iIQ@rQ F "2
Ki2b b2H7@+QMi BM2/ H #Q K "F2iX hQ pQB/ BM+QMbBbi2M+B?Z
#H2 /2}MBIiBQM + Qbb +QmMi B2b-r2 "2bi B+i ii2MiBQM iQ hhqg |
["TQT LQi?2°"M A'2H M/- a+QiHt M/Q MbMK B 200bX? QK2 HQ+ iBQM +Q "2
HQr2 bmT2 QmiTmi "2 UGaP V-r?B+? Bb ;2Q; T?B+ 2 7Q +:
i BMb 9yy R-kyy ?2Qmb2?QH/b- bBKBH " iQ la+2Mbmb i +iX GaP b
20?2 ;2Q; T?B+ mMBi ir?B+? r2 Q#b2 p2 HQ+ iBQM@# b2/ T Qt
TT2M/™BXR2b+ " B#2b i?2 ;2Q; T?B+ mMBib BM /2i BHX

*QMbmK2™ +? ° +i@2BBpRHXT "B+? b2i Q7 +? °~ +i2'BbiB+b # b2,
+ /i Mb +iBQMb BM i?2 KQMi?b #27Q 2 i?2 T MB+ U T'BH R a2Ti:
?QK2 HQ+ iBQMbX h?2b2 +? ~ +i2 BbiB+b BM7Q K i?2 F2v/BK2MbB
BM Qm ™ KQ/2H, i?2 p Hm2 Q7 /' BpBM; M/ i?2 p Hm2 Q7 iBK2X hQ i
#H2b i? i T'Qtv +QMbmK2 b6 "2HB M+2 QM /' BpBM; M/ rBHHBM;M2
+?  +i2 BbiB+b ?2°2 M/ /2b+ B#2 i?2B" +QMbi m+iBQM BM TT2M/I

6B bi-r2 K2 bm 2 +QMbmK2 b6 r22FHv bT2M/BM; i ; b bi iBQMb
Q7 / vb #2ir22M"QiPHDO XB #H2b "2 BM7Q K iBp2 #Qmi +QMbmK2 b
+QMbmKTIiBQMX a2+QM/-r2 K2 bm 2 +QMbmK2 bdiQi Hr22FHv bT2
iBp2 Q7 i?2B° BM+QK2X h?B ' /-1r2 +QKTBH2 7Qm  +QKTH2K2Mi v Kz
QTIiBQM iQ /'BpBM;X hrQ Q7 i?2K BM/B+ i2 K ';BM H+ " mb2 b, +QI
i MbTQ i iBQM KQ/2b UBM+HmM/BM; Tm#HB+ i MbTQ i iBQM-1i tBb-
+2Mi Q7 ?QK2@GaP "2bB/2Mibr?QrQ F7 QK ?QK2X h?2Qi?2 irQ p
Q7 bm#biBimiBM; r v 7 QK /'BpBM;, +QMbmK2 'bd iBK2 b p2/ 7°QK
i BTb #v + ~ U 2H iBp2 iQ i?2 M2ti 7 bi2bii> MbTQ i iBQM KQ/2V- N
HB+ i° MbTQ' i iBQM ii?2 +QMbmiSZnHHRPQ K2MbQ® iB@MBH #BHBiv |
USh AY kyRX

RegM:H M/ +QKT Bb2b 39W Q7 IE TQTmH iBQM M/ M/ d3W Q7 HH :; b bi iBQMbX
Rgy2 /2}M2 "2}HH b : bbi iBQMi Mb +iBQM Q7 iH2 bi RyX

RH?22 BM/2t K2 bm 2b 6?2Qr Tm#HB+i° MbTQ i b2 ' pB+2 T'QpBbBQMb bmTTQ i #
M/ “2~2+ib i?2 MmK#2 Q7 i'BTb T bbBM; i?2°Qm:;? b2 pB+2 bi iBQMb- b r2HH b
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h #H2 R, *QMbmK2 @H2p2H bmKK “v bi iBbiB+b

J2 M a. TRy Tk8 T8y Td8 TNy

UV:bbiiBQMbT2M/BM;

: bbi i BQM bT2M/BM; U V keXkk R8XjR RRXYR R8X83 kkXd

p2° ;2 / vb #2ir22M "2}HHDb RRXyk eXy8 9XdR eXek N X e k
u"v ""'Q /2 bT2M/BM;

hQi HbT2M/BM; U V je9Xxdy RejXNR RN3XdN k93X8N jk8Xy
Pi?2  i° MbTQ i iBQM bT2M/BM; U V kX9y eXdN yXyy yXyy y Xk
_2H iBp2 iBK2 b p2/ 7°QK/'BpBM; UKBMV RejXdR RedXde kNXN3 83XR:
U*V >QK2@GaP +? ~ +i2'BbiB+b

gQ ' FBM; 77QK ?QK2 UWV J9X3R RjX9e RdX3e k9XKkN jjX3j
Sm#HB+ i° MbTQ i iBQM p BH #BHBiv BM/2t kd8XN3 eejXNk NX9d j8X¢
U.V _2}HH m ;2M+v

S'2/B+i2// vb mMiBH M2ti "2}HH 8X9e 8Xj3 yXyy y XNk 9Xjj
LmK#2° Q7 +QMbmK2°b ed9-3dN

LQi2, h #H2 b?Qrb bmKK v bi iBbiB+b 7Q° Qm > +QMbmK2 b KTH2X *QMbmK2" +? * +i2 'BbiB+b 2 #
i?2 k9 r22Fb #27Q "2 i?2 T MB+ U T'BH R a2Ti2K#2" R8- kykRV M/ # b2/ QM +QMbmK2 b6 ?QK2 HQ+
bmKK "Bx2b; bbi iBQMbT2M/BM;- BM+HmM/BM; p2° ;2r22FHvbT2M/BM; i; bbi iBQMb M/ p2° ;2 Mm

"2}HH Bb /2}M2/ b Mv ; b bi iBQM i° Mb +iBQM 2t+22/BM; RyX S M2H U"V bmKK "Bx2b #°Q /2" |
BM+HM/BM; iQi HbT2M/BM:- bT2M/BM; QM Qi?2  i° MbTQ i iBQM UTm#HB+ i MbTQ i iBQM-i tB- M/
7°QK /"BpBM;X S M2H U*V bmKK "Bx2b +? ° +i2°'BbiB+b Q7 +QMbmK2 'bdé ?QK2 HQ+ iBQMb BM+HmM/B
7°QK ?QK2- M/ i?2 p BH #BHBiv iQ Tm#HB+ iRMBDQbi iBGMR h2#HHPBQMb Q7 i?2 +QMbmK2" +? * +iz
S M2H U.V bmKK "Bx2b +QMbmK2 'bd "27m2HBM; m ;2M+v- BX2X-i?2 T 2/B+i2/ MmK#2 Q7 / vb mMiBI
Q7 10?2/ v #27Q 2 i?2 T MB+ Ua2Ti2K#2 kjVX

bi MF H2p2H "27m2HBME;imB2MBHKHXMbBQM Q7 +QMbmK2™ ?22i2°
i?72 KQ/2H Bb i?2 BMBiIiB H ; bi MF H2p2HX g2 BM72  Bi 7' QK "27m2
bi?2 MmK#2 Q7 / vb bBM+2 +QMbmK2 6b H bi "2}HH "2H iBp2iQ
#2ir22M “2}HHbX h?Bb vB2H/b / BHv T 2/B+iBQM Q7 i?2 +QMbmK?2
+QMbmK2 b T ' 2/B+i2/iQ "27m2H rBi?BM i?2 M2ti }p2/ vb b 6?B;? 1
T 2/B+i2/iQ 27m2HBM bBtQ KQ 2/ vb bOHQrm ;2M+vX0

amKK "vbi i BB BHWMKHDbD KTH2BM+HmM/2bed9-3dN+QMbmK2 b- 2]
M/ jy-j8d GaP bXRbmKE "Bx2b i?2B" +? °~ +i2°'BbiB+b M/ "27m2HBNM
| v #27Q 2 i?2 T MB+X h?2 p2" ;2 +QMbmK2 bT2M/b je8 T2 r22F [
i; bbi iBQMb- M/ 2}HHb ?2  + “2p2°vVRR/ vbX p2" ;2 2}HH 7 2[m
+QMbmK2 b-7" QK 2p2'v9 8/ vb ii?2 Ryi? T2 +2MiBH2 iQ 2p2 v RN

biQTb U F# "TQm - .rQ +x F- MKEQKBM2?R p Hm2 "2~2+ib #2ii2° p BH #BHBI
i MbTQ i iBQMX
R]



+2MiB'H2ZFHY bT2M/BM; QM Qi?2  i° MbTQ i iBQM Bb KQ/2bi- p2°
i? i/°"BpBM:; Bb i?2 /27 mHii° MbTQ i iBQM KQ/2 BM i?2 b KTH2X h?
Re9 KBMmi2b T2  r22F #v i’ p2HBM: #v + - rBi? bm#bi MiB H 22i2 ¢
i i72 Ryi? T2 +2MiBH2 iQ #Qmie ?2Qmb M/ 3 KBMmi2b ii?2 Nyi? T
+QMbB/2> #H2 p "B iBQM BM i?2 T 2p H2M+2 Q7 rQ F 7°QK ?2QK2, E
HQ+ H "2bB/2Mib rQ F 7°QK ?QK2- +QKT "2/iQ KQ 2i? M 8jW BM i?:
i?72 2M/ Q7 / v QM a2Ti2K#2 kj i?2/ v #27Q°2i?2 b H2b bTBF2 #Qr
"2 T 2/B+i2/iQ "27m2H QM i?2 7QHHQIBM;: / vX

jXj : bbiiBQMr BiiBK2b M/ b?Q"i ;2b

g BiiBK2b M/ b?Q'i :2b “2i?2K BMbQm +2b Q7 b?QTTBM; +Qbibi?
i72 T MB+X q2 /2b+ B#2 i?2B K2 bm 2K2Mi #2HQrX

bbi iBOQOMr BigBKRKXQ + Tim 2i?2iQi HiBK2 +QMbmK2 ? /iQ |
“2}HHX hQ B/2MiB7v bm++2bb7mH “2}HHb BM i?2 /r2HH iBK2 / i -
r?72°2i?2 /2pB+2 + K2 rBi?BM j8 K2i2'b Q7 i?2 ; b bi iBQM +2Mi QB
bmK mT i?2iQi HiBK2 bT2Mi rBi?BM 8yy K2i2'b Q7i?2: b bi iBQM #
q Bi iBK2b i BM/BpB/m H: bbi iBQMb 2 K2 bm 2/ rBi? bm#bi Mil
HQ:B+ H +QMbi  BMib M/ i?2 HBKBi2/ b KTH2 bBx2 ;Bp2M Qm" 7Q+
Q7 iBKBEX2°27Q°2-BM Qm" M HvbBb-r2 TQQH : bbi iBQM pBbBib Qj
T MB+ M/ 7Q+mb QM i?2 /Bbi'B#miBQM Q7 r Bi iBK2b ii?2 K “F2i H

b bi iBQM b?Q2 BMZX2" : b bi iBQM b?Qi :2b 7°QK i?2 i Mb +iB
mM/2 HvVBM; B/2 Bbi? i b?Q i ;2K MB72bib b T°QMQmM+2/ /BT B
H2p2HbX g2 K2 bm 2 bi iBQM6b MQ K Hb H2b H2p2Hb b2T " i2Hv
iBK2 Q7 i?2/ vmbBM;i> Mb +iBQMb 7°QK T BH R a2Ti2K#2  R8- ky
mT i?2 KQmMib Q7 HH i° Mbj+QOBVQMW#2ib22BQRM jTK M/j eTK- M/
i F2 i?72 K2/B M Qp2  i?2 T°2@T MB+ T2 BQ /M2t T2 B DM +2Q M
T "iBbAQ i ;2B7b H2b 7 HH #2HQr 88W Q7 K2/B M b H2b BM #Qi? |@
TmBHY i ;2 Q++m b B7 b H2b 7 HH #2HQr kyW Q7 K2/B M b H2b BM :
bQK2 #mz2 BMb H2biQ ++QKKQ/ i2 TQi2MiB HMQM@7m2H b H2b-
22HTb pQB/ ~ :;BM; i2KTQR "vp ‘B iBQMX

RNQM/BIBQM H QM “2}HHBM;-i?2 p2° ;2 +QMbmK2 bT2M/b jk M/ #mvb k9 HBi:
#mvb T2i'QHVX

kYa.Eb ivTIB+ HHv QMHvV "2+Q /i?2 HQ+ iBQM Q7 KQ#BH2 /2pB+2r?2M M TT B
7°2[m2M+v p B2b +'Qbb TTb M//2pB+2bX

kRPM p2° ;2-b?QT b H2b ++QmMi7Q  TT QtBK i2HVRRW Q7 ; bbi iBQM “2p2Mr
+ Qbb # M/bKy8RX
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hQ HB;M K2 bm 2K2Mi-r2 ;;°2;i2i?2b?Q i ;2BM/B+ iQ biQ ;2ii
/ vbrBi? T 'iBHQ 7mHHD?2Q/m;BBMIR2 Fdii }p2/ vb Q7 i?2 T MB+ X
i?72irQ b?Q i ;2 K2 bm™2b "2 ?B;?Hv +Q "2H i2/-r2 T'BK "BHv mb2 T
Bi+ Tim2bi?2b?Q'i ;2 Q7 QM2 Q7 i?2%rQ K BM 7m2H ;" /2bX

9 aivHBXx2/ 6 +ib

g2 /2p2HQT 7Qm" bivHBx2/ 7 +ib 7' QK i?2 IE 7Tm2H + " BbBb i? i bT2
+B2M+v 7°QK T MB+ #mvBM;, MQM@T2+mMB v b?QTTBM; +Qbib I
/IQ+mK2MiBM; i?2b2p2 BivQ7b?Q i ;2b M/ r BiiBK2b + Qbb K "F2i
+? M;2 BM +QMbmK2 b6 27m2HBM; #2? pBQ +QKT "2/iQ MQ K H i

hQ /2p2HQT i?2b2 7 +ib-r27Q+mb QM b?Q i@ mM /BbiQ iBQMb /n
T MB+- 7" QK 6°'B/ v- a2Ti2K#2 k9 hm2b/ v- a2Ti2K#2  k3X g2 +?QQ
7Q° i?7°22 T +iB+ H 2 bQMbX 6B bi- #Qmi ? H7 Q7 +QMbmK2 b iv
T2'BQ/- BKTHVBM: r2 Q#b2 p2 #Qi? "QmiBM2 "2}HHb M/ /2pB iBQML
i?72 T2 ' BQ/ Bb b?Q i 2MQm;? i? i 2T2 i2/ "2}HHb "2 "2- H2iiBM; m
b QM2@Qz /2+BbBQMX h?B /- i?2 T2 BQ/ HB;Mb rBi? i?2 ivTB+
/I2ZHBp2 B2b- K2 MBM; i? i KQbi bi iBQMb "2+2Bp2 iH2 biQM2 /2HB

6 +iR,J F2ibrBi? HQr2  BMBiB HBMp2MiQ B2b 2tT2 B2M+2/ KQ 2

g2 #2;BM #v /IQ+mK2MiBM; bm#bi MiB H ?2i2 Q;2M2BivBM i?2 b2p2°
F2ibX S M2H U VKkKQ7?@BhmMKR T Q7 hhg b BM 1M;H M/-rBi? 2 +? K "F2
++Q /BM; iQi?2 T2 +2Mi Q7 bi iBQM@/ vb rBi? T "iB Hb?Q i ;2 /m
i?72 T MB+X g?BH2i?2 p2 ;2K "F2ibrjkW Q7 bi iBQM@/ vbrBi? b~
aQmi? 1 bi 2tT2 ' B2M+2/ T "iB Hb?Q i ;2bmT iQ eyWX

F2v/'Bp2 Q7 i?Bb +'Qbb@K "F2ip "B iBQM "2 /Bz2 '2M+2b BM E
H2p2HbX S M2H WbV QZBR ;nF2ib ++Q /BM;iQi?2B" p2° ;2BMp2MiQ
/| vb #27Q°2 i?2 T MB+X AMp2MiQ 'B2b p 'B2/ rB/2Hv + Qbb K “F2ib-
BMi?2aQmi? 1 biXh?2 HBMFiQ b?Q"i ;2bBb bi'BFBM; M/ /Bz2 2M+
#Qmi 9kW Q7 i?2p "B iBQMBM RAMBB{@?I2 Rti2\K/ i?2 M HvbBb M,

kk HBM2 ~ }i #2ir22M i?2 irQ b?Q"i ;2 K2 bm 2b vB2H/b bHQT2 +QXR*B2Mi Q7 vy
Q7 yXd3X ii?2 2M/ Q7 kykR@Zj- 9)XRW Q7 HB+2Mb2/ p2?B+H2b BM 1M;H M/ r2°2
QrM2/ p2?B+H2b-i?2b? 2T biKDANWQ h" MKBR i

KiB;m j2BHHmMbi® i2bi?2 +Q "2H iBQM #2ir22M BMBiB HBMp2MiQ'v H2p2Hb M/
b?Q i ;2b /m BM; i?2 } bi }p2/ vb Q7 iD2bP M B+ X26BTmB2H /Bbi'B#miBQM Q7 7mH|
M/ Q7 BMBiB H/B2b2H BMp2MiQ'v H2p2HbX
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6B;m 2 k, a?Q i ;2 b2p2 Biv M/ BMBiB HT2i"QH BMp2MiQ v

UVaiiBQM@/ vb rBi? T "iB Hb?@WiVAMBIB HT2i"QH BMp2MiQ v H2p

LQi2, 6B;m 2 b?Qrb b2p2 'Biv Q7 b?Q i ;2b M/ BMBiB H T2i'QH BMp2MiQ v H2p2H i i?2 K “F2i H2p:
hhg b BM 1M;H M/- +QHQ 2/ ++Q /BM; iQ i?2 T2 +2Mi Q7 bi iBQM@/ vb rBi? T iB Hb?Q'i ;2 /m'BM
T MB+-" M;BM; 7°7QK HQr Uv2HHQrV iQ ?B;? U#H +FVX S M2H U"V b?Qrb i?2 b K2 K TrBi? K "F2ib +Qt
bi iBQM BMp2MiQ'v H2p2H 7Q  T2i'QH QM a2Ti2K#2" kk- kykR- QM b+ H2 7°QK ?B;? UV2HHQTrV iQ
"2TQ'i2/ BM T2 +2Mi Q7 i MF + T +Biv }HH2/X g2 QKBi 8 K "F2ib /m2 iQ BMbm{+B2Mi /i Ur?Bi2VvX

“2H i2p 'BQmb K “F2i +? > +i2 BbiB+biQ i?2 BMBiB Hb H2b b?Q+F
q?BH2 MQ +? ° +i2 ' BbiB+ K2 MBM;7mHHvV T 2/B+ib i?2 bBx2 Q7 i?2
H2p2HDb "2 i?2 bi"QM:2bi +Q "2H i2 Q7 b?Q i :2bX

h?Bb bivHBx2/ 7 +i vB2H/b i? 22 i F2 r vbX 6B bi- i?2 bi'QM: +Q"
BMp2MiQ B2b p HB/ i2b Qm K2 bm 2b Q7 b?Q i :2 b2p2 BivX a2+Q
BMb?Q i :2b HBF2Hv bi2Kb 7°QK TH mbB#Hv 2tQ:2MQmb p "B iBQM
72 im 2r2 "2pBbBir?2M /Bb+mbbBM: B/'PM P} -i B2OMB Q17i @7 KQi2 H X
MQ K “F2i +?2 ° +i2 BbiB+ T 2/B+ib i?2 bBx2 Q7 i?2 b H2b b?Q+F b B
b?B7i BM +QMbmK2 b8 #2HB27b 7QHHQrBM; i?2 M2rb b?Q+FX

6 +i k, a?Q’i ;2b BM+'2 b2/ r Bi iBK2b i; b bi iBQMb rBi?Qmi z2+i

L2ti- r2 /Q+mK2Mi ?2Qr i?2 KQM2i v M/ iBK2@ 2H i2/ +Qbib Q7 27

k9 “F2ib rBi? HQr2  BMp2MiQ B2b ?2H/ i?BMM2  #mz2 biQ+Fb- BX2X- H2bb BMp
M/ HBF2Hv "2HB2/ QM Dmbi@BM@iBK2 /2HBp2 B2bX q?BH2 r2 i'2 ii?2 bm#b2[n
/I2HBp2°'B2b 7i2 i?2BMBiB Hb H2bbTBF2V b ;Bp2M-Qm 2biBK iBQM TT Q +7? -
K2 bm 2b HBF2Hv Qp2 bi i2bi?2i'm2 2ti2Mi Q7 °~ iBQMBM;X

Re



6B:m 2, : bbi iBQMr BiiBK2b M/ T B+2 +? M;2b- #v bi iBQM@/ vl

UVJ F2i@H2p2H T Bi iBK2b"V ai iBQM@H2p2H +? M;2b BM T2i QI

LQi2, 6B;m 2 b?Qrb K "F2i@H2p2H r Bi iBK2b i ; b bi iBQMb M/ bi iBQM@H2p2H T B+2 +? M;2b #v T
T 'iB Hb?Q i ;2X S M2H U V b?Qrb i?2 K "F2i@H2p2H p2" ;2 M/ Ny@i? T2 '+2MiBH2 Q7 r Bi iBK2b UB
/ vb Q7 i?2 T MB+ #v b?Q i ;2 b2p2 'BivX g2 QKBi K "F2ib rBi? H2bb i? M kyy "2}HH 2p2Mib BM i?2 r
T2'BQ/X S M2H U"V b?Qrb +? M;2b BM ; b bi iBQM T2i'QH T 'B+2b UBM fHBi2'V 7 ' QK irQ/ vb #27Q 2 i
T MB+ #v b?Q i ;2 b2p2'BivX 1 +? /Qi 2T 2b2Mib QM2 ; b bi iBQMX q2 HBKBi i?2 b KTH2 iQ bi iBQMb
i?72/ vb Q7 T'B+2 K2 bm 2K2MiX h?2 HBM2 BHHmbi" i2b i?2 HQ+ H KQpBM; p2" ;2 rBi? N8W +QM}/2
i?72T MB+-1i?2 p2° ;2 T'B+2 T2 HBi2 Q7 T2i'QHr b RXje-+Q "2bTQM/BMriQK d K¥i8@TH2 p2HHQEM X 6B
iBK2b M/ bi iBOQM@H2p2H T 'B+2 +? M;2b #v T2 +2Mi Q7 bi iBQM@/ vb rBi? 7mHH b?2Q i ;2X

i?2 1} bi}p2/ vb Q7 i?2 T MB+X

S M2H U V Q7 6BQmb2?22 "2H iBQMDb?BT #2ir22M b?Q"i ;2 b2p2 Biv
r Bi iBK2bX J "F2ib rBi? KQ 2 b2p2°2 b?Q i ;2b 2tT2 B2M+2/ ?B:?2
BM i?2 "B:?i i BH Q7 i?5/BRI"B2miBiQMX2b BM+"2 b2 QMHvV KQ/2bi
b?Q i ;2b- 7°QK 3iQ R9 KBMmi2bX h?Bb +Q "2bTQM/b "Qm;?Hv iQ
BM+'2 b2 "2H iBp2 iQ p2 :2 /r2HH 'BK2HB7Q?RBH22T /QBM{ 2pB/2M

+QMbBbi2Mi rBi? HQM: [m2m2b i; b bi iBQMb- p2° :2r BiiBK2b /B
i72 K F2i- b "2~2+i2/ #vi?2 b2p2 BivQ7 b?Q" i ;2bX
i i72 b K2 iBK2- 7m2H T'B+2b i ; b bi iBQMb 2K BM2/ H “:2Hv r

Q7 6B;mb2Qrb b?Q i@ mM +? M;2b BM bi iBQM@H2p2H T2i QH T B+
b2p2°BivX 6Bp2 / vb BMiQ i?2 T MB+- T'B+2b r2°2 QM p2° ;2 yXyR
/| vb #27Q°2 i?2 T MB+X h?Bb T'B+2 +? M;2 Bb bK HH BM #bQHmi?2

k8h?22 "2H iBQMb?BT #2ir22M b?Q"i ;2b M/r BiiBK2b Bb #2bi mM/2 biQQ/BM i?2
1 +? K "F2iBb [m2mBM; bvbi2K M/ 2 +?; bbi iBQMBb b2'p2 X b?Q’i ;2 +Q "2
M/ 2/m+2bi?2+ T +Biv p BH #H2 BM i?2 K "F2iX am#b2[m2MiHv- “"Bp H i2b i
+ mbBM; [m2m2b iQ 7TQ'K KQ 2 " TB/HvVX

ker27Q 2 i?2 T MB+-i?2 p2° ;2 ; b bi iBQM pBbBi iQQF 9Xk KBMmi2b- T'BK "B
T27Tm2HBM;;X g2 /Q MQi 2tT2+ii?2 p2 ;2 TmKT iBK2 iQ BM+'2 b2 #v KQ 2 i? M j)
? p2 M p2° ;2~Qr  i2Q7 iH2 biR8HBi2'bT2 KBMmi2 M/ +QMbmK2 b #Qm;?i 8

Rd



M/ MQ 2pB/2M+2 Q7 +Q "'2H iBQM rBi? b?Q i ;2 b2p2 BivX HbQ i2
bTBF2-r2}M/ QMHV bK HH T B+2 +? M;2b M/ MQ ?2i2°Q;2M2Biv #Vv [
6 B ; m é\f<X

"2+ mb2 r2 }M/ MQ 2pB/2M+2 Q7 M 2M/Q;2MQmb T B+2 "2bTQMI
K2/BmK@ mM- r2 QKBi T'B+2b M/ T B+2 2tT2+i iBQMb 7 QK i?2 K
"2bTQMb2 Bb +QMbBbi2Mi rBi? r2HH@/Q+mK2Mi2/ T°'B+2 "B;B/BiB2
Kyy@8E2?Q2 M/JBHYBRBENBM+HmM/BM; "QmM/H ";2/2K M/b?Q+Fb M/ M
U* p HHQ- * p HHQ- M/R9B ;XM M/ G T2x@kay HBI/IKK M- >QM;- .2
S mH - M/ aBMyX ai #H2 T B+2b /2bTBi2 b?Q i ;2b "2 HbQ +QKKQ
U2X;X- LEBHND'QMiv- G /2- M/ a?BKIBRX+AM Qm™ b2iiBM;- i?2 KQbi TH
2tTH M iBQMBbi? i " 2i BH2 ' b72 "2/ 2Tmi iBQM +Qbib, * QMbmK2 b
2K2 ;2M+v bBim iBQMb U>QHx- CBKUM2Xx@ .mK¥END- M/ E2KMRRIC;;?
Bb +QM+2Mi" i2/ rBi? ? M/7mH Q7 # M/b /QKBM iBM; i?2 "2i BH b
MQ H2; H+QMbi  BMib QM T 'B+2 ?BF2b- bm+? b MIiB@T B+2@;Qr
M/'J "F2ib mi?Q Biv KQMBiQ 2/ T® +iB+2b M/ Bbbm2/ }M2b 7Q" T
*POA.@RNT M/2KB+ U*QKT2iBiBQM MAyKB¥2ib mi?Q Biv

6 +i j, AM K "F2ib rBi? b2p2 2 b?Q i ;2b M/ r Bi iBK2b- "2H iBp2HyvV
bmK2'b "27m2H2/ i?2B " + "bX

L2ti-r2 /Q+mK2Mii?2 +? M;2 BM +QMbmK2 b6 “2}HH #2? pBQ" /m B
2MiB H BKT +i Q7 b?Q"i :2b M/ r Bi iBK2bX g2 7Q+mb QM i?2 2ti2M
i?2 b? "2 Q7 +QMbmK2 b r?Q "27m2H i?2B  + b /m BM; i?2 } bi }p2
b K2}p2@/ vT2 BQ/irQr22Fb T°BQ  Ua2Ti2K#2 Ry a2Ti2K#2 ROV

6B:m9b?Qrb #BMb+ ii2° THQib Q7 i?2 T2 +2Mi Q7 +QMbmK2 b 2
#v b?Q i :2 b2p2 Biv US M2H U VV M/ p2  :2r Bi iBK2 US M2H U"
K "F2ib- #Qmi 8RW Q7 +QMbmK2 b "27m2H rBi?BM i?2 }p2@/ v T2 B
i72 T MB+-K "F2ibrBi? KBMBK Hb?Q i :2b M/r BiiBK2bb r "2}HH"
>Qr2p2 - QMHvV #Qmi 88W Q7 +QMbmK2 b "27m2H2/ BM i¥2 KQbi b2

h?2b2 T ii2 Mb bm;;2biirQi F2 r vbX 6B bi- bB;MB}+ Mib? "2 Q7
iQ i?2 M2rb b?Q+F M/ "mb?2/iQ : b bi iBQMb iQ “27m2H i?2B" + b
 BiiBK2b T 2p2Mi2/ bQK2 +QMbmK2 b 7 QK "2}HHBM:- 2Bi?2 #2+ r

Kdh?22 KQ/2bi BM+ 2 b2 BM 7m2H T'B+2b R9 k3 / vb 7i2 i?2 T MB+ bi i HBF2Hv
T'B+2X h?Bb i’2M/ Bb bmTTQ i2/ #v bi i2K2Mi Q7 i?2 S_ *? B'TK M-""B M J //2°
601tT2+i MViI?BM; 77QK QM2-irQ Q" 2p2M jT HBi'2 BM+ 2 b2b ii?2 TmKTX h?Bb
i2MMBM2 r?QH2b H2 T'B+2 BM+°2 b2b + mb2k#WBXQ# H 7 +iQ bX6 U*HBMIiQM

K32 +QKT "2 i?2 /Bbi'B#miBQM Q7 +QMbmK2 b6 “2F m2HRBW ; MQ ; MIND+B +RM# BB ; n
/IBz2 2M+2 #2ir22M i?2irQ T2'BQ/b-BM/B+ iBM; i? ii?2 M2rb b?Q+Fr bmM MiB+

R3



6B:m 29, J "F2i@H2p2H "2}HH " i2b #v b?Q i ;2 b2p2 Biv M/ p

UV 2}HH  i2b #v b?Q i ;2 b2p2 BiU"V _2}HH " i2b #vr Bi iBK2

LQi2, 6B;m 2 b?Qrb #BMb+ ii2° THQib Q7 K "F2i@H2p2H “2}HH " i2b #v b?Q i ;2 b2p2 Biv M/ p2 ;271 I
T2 +2Mi Q7 +QMbmK2 b "27m2HBM; i?2B  + b /m BM;i?2} bilp2/ vbQ7i?2T MB+ Ua2TX k9@k3c Tm
irQ r22Fb 2 "HB2  Ua2TX RYy@R9c ;" vVX S M2H U V THQib i?2 "2}HH " i2b ; BMbi K "F2i@H2p2H b?Q"
“2}HH " i2b ; BMbii?2 p2 ;21 Bi iBKSXV@B;bh 2 b?Qrb K "F2i@H2p2H "2}HH " i2b #v T2 +2Mi Q7 bi ik
7mHH b?Q i ;2X

Q  #2+ mb2 i?2v /B/ MQi ii2KTi “2}HH /m2 iQ ?2B:?i2M2/ iBK2@ ":
i?2b2 +QMbi’ BMib- ?QKQ:2M2Qmb +? M:2BM +QMbmK2 bd #2HB2
mTr */ b?B7i BM "2}HH ~ i2bX

6 +i 9, AMK "F2ibrBi? b2p2 2 b?Q"i ;2b- +QMbmK2 b rBi? HQr "27m
+°Qr/2/ Qmi ?B;?7@m ;2M+v +QMbmK2 bX

L2ti-r2 T'2b2Mi 2pB/2M+2 +QMbBbi2Mi rBi? KBb HHQ+ iBQM, BM K
+QMbmK2 b rBi? HQr m ;2M+v iQ "27m2H +°Qr/2/ Qmi ?B;?2@m ;2M+

AM 6B:8T2 b?Qri?2 T2 +2Mi +? M;2 BM "2}HH ~ i2b "2H iBp2 iQ MC
+QMbmK2 ivT2bX hvT2@ +QMbmK2 b "2}HH 2p2°'v }p2/ vb- QM p
m ;2M+viQ 27m2HX hvT2@" +QMbmK2 b ivTiB+ HHv "2}HH H2bb 7
M2rb b?Q+F r?2M i?2v 2T 2/B+i2/iQ "27m2H /m BM; i?2 } bi}p2/ v
+QMbmK2'b "2 T '2/B+i2/iQ "2}HHBM bBt Q> KQ"2/ vb-7 +BM; HQr

AMi?2 KQbi z2+i2/ K "F2ib-ivT2@ +QMbmXERBIF2't2vbik), MeB HH MirH B
i?72 }'bi }p2/ vb Q7 i?2 T MB+ +QKT "2/ iQ irQ r22Fb T°'BQ X ii?2
+QMbmK2'b "2 biBHH 9YyW KQ 2 HBF2HviQ 2}HHBM i?2b2 K "F2ibX

+ Qr/IBM;@Qmi 2z2+i, #v 7 QMi@HQ /BM; "2}HHb- +QMbmK2 b ~ |

KMy #HX + QKT "2b +QMbmK2  +? ~ +i2 'BbiB+b + Qbbi?2i?'22 m > ;2M+v ivT2bX
RN



6B;m 28, *2 M;2 BM "2}HH ~ i2b- #v b?Q’'i ;2 b2p2 Biv M/ m~;

UV hvT2 u"v hvT2 " U*V hvT2 *

LQi2, 6B;m 2b?Qrb #BMb+ ii2° THQib Q7 i?2T2 +2Mi+? M;2BMK "F2i@H2p2H "2}HH " i2b#v b?Q"i ;2
hvT2@ +QMbmK2'b "2}HH 2p2°v }p2/ vb U?B;? "27m2HBM; m ;2M+vVX hvT2@" +QMbmK2 b "2}HH H?2
"2}HH rBi?BM i?2 M2ti }p2 / vb U?B;? "27Tm2HBM; m ;2M+vVX hvT2@* +QMbmK2'b "2 T 2/B+i2/ iQ °
T27TM2HBM; mT;2M+vVX 6Q° 2 +?ivT2-r1r2 b?Qri?2 T2 +2Mi +? M;2 BM "2}HH "~ i2b/m BM; i?2 } bi}p2/
1p2@/ v T2 BQ/ irQ r22Fb T'BQ X g2 T 2/B+i 2 +? +QMbmK2 6b "27m2HBM; m ;2M+v b Q7 i?2 2M/ Q"
T2'BQ/V M/ a2Ti2K#2 N UMQ 'K HiBK2bVX h?2 ?2Q ' BxQMi HHBM2 ix2'QBM/B+ i2bMQ +? M;2BM "2
6B;m R-S M2Hb U"V U*V b?Qr i?2 T2 +2Mi +? M;2 BM "2}HH " i2b #v T2 +2Mi Q7 bi iBQM@/ vb rBi? 7

BMp2MiQ'B2b- T'2p2MiBM; bQK2 +QMbmK2 b rBY?PTB; K@/2AM}H 7
T MB+ #mvBM;- r?B+? r2 BMi"Q/m+2 BM i?2 7TQHHQrBM; b2+iBQM-
i?Bb BM2{+B2M+v Bb M/ r?2i?2 Hi2 M iBp2 HHQ+ iBQM mH2b + |

8 JQ/2H

g2 #mBH/ KQ/2H Q7 T MB+ #mvBM; i? i + Tim 2b i?2 bivHBx2/ 7 +ik
MOM@T2+mMB "vb?QTTBM; +Qbib-r?B+? /2T2M/ QM i?2 BMBiB H B
7°QMi@HQ /BM; Q7 +QMbmK2'b r?Q rQmH/ MQi ? p2 "2}HH2/ BM MQ
+ Qr/BM; Qmi Q7 Qi?2°bX
6Q K HHv- r2 /2p2HQT KQ/2H Q7 +QMbmK2 b6 "2}HH ii2KTibX

+QMbmK2 b 2tT2'B2M+2 M2rb b?Q+F r?B+? +? M;2b i?2B #2HB27
Q7 7Tm2HX Zm2m2b M/ b?Q’i ;2b- r?B+? DQBMiHv /2i2 ' KBM2 ?Qr +
/2i2 " KBM2/BM 2[mBHB# BmKX hQi? i2M/-2 +?2+QMbmK2 r?Q ii2K"-
2ti2 "M HBiv #v BbBM;r BiiBK2b M/ 2/m+BM; BMp2MiQ v p BH #H
+QMbmK2'b "2 iQKBDbiB+ M/ 2t2'ii?2 b K2-'BM}MBi2bBK H 2ti2 M

Y6B;m RyK2 bm 2b i?2 2ti2Mi Q7 7°QMi@HQ /BM; #v MQ 'K HBxBM; i?2 +? M;2 B
#v i?2 K tBKmK 72 bB#H2 b?B7i- b?QrBM; ?Qr +HQb2 #2? pBQ ™ + K2iQ 7mHH Tm
2t?B#Bi +QMbBbi2Mi 77QMi@HQ /BM; +°Qbb K “F2ibX "v +QMi" bi- ivT2@ +QMb
;2M2Biv-rBi? +H2 " # +tF@HQ /BM; BM bQK2 K "F2ibX

IRAM TT2MiBR BMp2biB; i2i?2 BMi2MbBp2 K ";BM Q7 +QMbmK2' b6 "27m2HBM;
"2bTQMb2 + ' Qbb m ™ ;2M+v ivT2bX *QM/BiBQM HQM "27Tm2HBM;- +QMbmK2 b #Q1
Im"BM; i?2 } bi}p2/ vbQ7i?2T MB+-+Q "'2bTQM/BM; iQ kk@jeW BM+"2 b2 +QK

Ky



8XR az2imT

h?2 KQ/2H ? b irQ T212®/h22°2 Bb mMBi K bb Q7 "BbF@M2mi" H +
[2+B/2 r?2i?2° iQ ii2KTi “23H® BM T & BI@H X 2ABIQT 2 1B T/m 2 H
bmTTHvV Bb ®t2/[;1)- r?2°2/2MQi2b i?2 b? 2 Q7 +QMbmK2'b r?Q ivT]
BM QM2 TI2hB@b% r2 K2 bm 2 bmTTHv BM i2 ' Kb Q7 i?2 b? "2 Q7 T2Q"
bbmK2i? ii?2 2Bb2MQmM;?bmTTHviIiQb iBb7vi?2MQ K H/2K M/H
BM T22BB0/#2HB2p2/ iQ #2 mM+2"i BMX aT2+B}+ HHv- +QMbmK2 b :
i72bi i Q7 L2MYQ/Q K #2HB27 #Qmii?2 HBF2HB?QQ/R2@76Dm2H /2 H
bBKTHB+Biv-r2 bbmK2i? i HH+QMbmK2 b ?QH/i?2b K22t@ Mi2 4
rBi? T'Q# #BHR)X q2 HHQr +QMbmK2 bo #2HB27 iQ /Bz2 7" QK i?2
2bmTTHv- r?2B+?2s@MQi2 #v

g BiiBK2b M/ b?@2iKQBXH r Bi iBK2b M/ b?Q’ i ;2b b 7mM+iBQMb
Q7 +QMbmK2 b r?Q ii2KTi 1X}4H/BMQi2 B2@bnbX? "2 #v

6QHHQrBM; i?72 [m2mBM; HBi2 im 2-r2 bT2+B7v i?2 p2 ;2r Bil
+QMp2t 7TmMr-iBEPMD QA 2- h?QKTbQM- " KylR3ITMMEyVXBImb2 +QM @
bmK2 b7 +2 KBMBK Hr Bib BM MQ K HiBK2b-r2b vn2 i KmRvh2b bi
T 'iB+mH -

MN>0 M/ Bn)y>0 7Qn> URV

rBi?(n)=0 7 X

AM i?2 KQ/2H- b?Q i ;2b H2 /iQ  M/QKn3BQMBNMHXBb? h @hQ 7@

M/QKHv HHQ+ i2/ KQM; HH +QMbmK2'br?Q ii2KTi “2}HHX g2 +
Q7 bm++2bb7mH "2}HH +QM/BiBQM H QM ii2KTiBM; b

g(n) =min f1;Q=ng : UkV

h?Bb bT2+B}+ iBQM bbmK2b i? i +QMbmK2'b r?Q ii2KTi “2}HH
Q/2 i? iBb mM+Q "2H i2/ rBi? i?2B T 272 2M+2b M/ m ;2M+v iQ "

Jkq2 bbmK2 i? i +QMbmK2 b "2}HH i?2B" 2MiB 2 i MF M/ i? ii MF + T +Biv Bb #E
I b BHHmbi®> i2/ BM 8dmi BRW Q7 +QMbmK2'b BM Qm > b KTH2 “2}HH i?2B" +
T2'BQ/BM MQ K HiBK2b- BEBEFIKVBM; i? i

I°AM Qm" b2iiBM;-i?Bbr2/;2 Kv 2~2+i BM+QKTH2i2 BM7Q 'K iBQM #Qmii?2 i’
b?Q%i ;2X

I8BAM bi M/ */[m2mBM; KQ/2Hb-bm+? bi?2 JfJf+ KQ/2H- +mbiQK2'b 'Bp2 ++Q°
h?2 p2° ;2r BiiBK2 BM bm+? KQ/2Hb Bb BM+°2 bBM; M/ +QMp2t BM i?2 "~"'Bp H
"2H iBp2Hv 72r2° b2'p2°b "2 p BH #H2X AM QmR+QPRMTQAM/tMiG MM BM2 BNM2 BM
"Bp Hi2X b?Q7i ;2 +Q "2bTQM/biQ /2+°2 b2 BM i?2 MmK#2 Q7 b2 p2 'bX

kR



8Xk _2}HH ii2KTib

*QMbmK2'b 1i2KTi iQ "27mRHIBR ZtZBQ2/ miBHBiv Q7 M ii2KTi 2tH
Q7 r BiBM; M/ 27Tm2REM;2BM Q2?BQ2bmTTHYV #2HB27 M/ 1?2 T 2p I
H2p2Hr BiiBK2b M/ b?Q’ i ;2b-i?Bb/2+BbBQM /2T2M/b QM i? 22 +Q
T2 @T BI@Q/2 Q7 /vBpB2B-p Hm2 Q7 WMBK22B m ;2Mbv ivT 2-

"2+ mb2 +QMbmK2 b 2tT2'B2M+2 i?2 M2rb b?Q+F i/Bz2 2Mi 7Tm2
m ;2MiHv i?2v M22/iQ "27m2HiQ +QMiBMm2 mbBM; i?2B" + "bX hQF
r2/2}M2i?° 22-/Bb+'2i2m ;2M+vivT2b # b2/ QM +QMbmK2 b6 "2}HH
M/ i?2B" "27m2HBM; m ;2M+v UQ BMBIiB H ; b i M d22/20HVB#P?2 b
i?2m ;2M+vivT2b M/ i?2B  /2+BbBQMb #2HQrX .2ilBHb "2 T QpB/:

hvT2@ +QMbmMKR2@X +QMbmK2 ivTB+ HHv "2}HHb 2p2'vT2 'BQ/
T2 BIQBi? M2KTivi MEX hQ mb2 ?2: B?2BKM D2 BHHX "2+ mb2 b?2 /2
7mHH i MF rBi?BM QM2 T2 ' BQ/- 2?2  /2+BbBQM Bb bi iBbiB+ M/ /Q:
#2HB26)X" :Bp2M b? "2 Q7 +QMbmK2'b raQ i 1R2KQMbMKEH-ii2KTib
22 b2H7 Bz,

Ua(n;vi; i) = q(n) v i (n) ic+ " 0: Ujv

h?2 +QMbmK2 + Mbm++2bb7mHHynN)X}AM iBBDH Q2&-#HBPREJ¥i BMb ?2
Q7 /'BpBMeEmMi 2 biQ [mM2m2 M/ T vi?22r G BEMAMQWMY-+ b2- b?2 ? b ic
Tvi?2iBK2@ 2H i2c}tR/FBM;i-M ii2KTi +QbiHvV 2p2M B7 mMbm++2]|
+QMbmK2 b ii2K§in) 72¥HHbHL2b(MMBM+"2 b2b- K FBM; M {ii2KTi "2H
H2bb i’ +iBp@RiI2b HQ;Bi 2 Q" bbmK2/iQ #2 hR10X g2 MQ K HB>
QmibB/2 QTiBQM miBHBiviQ x2°Q THmb miBHBiv b?Q+FX

h?2p Hm2 Q7V-BRBEMZb2Mib i?2 +QMbmK2 b p Hm2 Q7 mbBM; 2?2
M2ti@#2bi p BH #H2 i° MbTQ i iBQM QTiBQM- r?B+? K v BM+HmM/2
+ M #2 pB2r2/ b ?2° "2HB M+2 QM + " mb2 Q b2MbBiBpBiviQ mMN
22" T°Bp i2 +Qbib Q7 bm#biBimiBM; r v 7 QK /'BpBM; BM i?2 b?Q i
+ Tim 2b ?2  QTTQ imMBiv +Qbib Q7 iBK2 M/ "2~2+ib ?2  rBHHBM;I
biQ+F M/r BIBM HBM2X A7 +QMbmK2 b /Bz2 BMi?2B p Hm2 Q7 iBl
/IBz2 2Mi 2z2+iBp2 T'B+2b QM /'Bg2 2R (v QMbKi2ZMXp "B #H2b M/

ie*xQM/BiBQM H QM “2}HHBM;- ; bQHBM2 +QMbmKTiBQM Qp2" i?2 T2 'BQ/ Bb }t
K *;BM Bbr?2i?2" iQ "2}HH- MQi ?Qr Km+? iQ +QMbmK2X
i F# "TQm - .rQ +x F- M/ KQKBK FD UbBKBH ~ “:mK2Mi i? i /Bz2 ' 2M+2b BM +

rBHHBM;M2bb iQ T v KyY 2~2+i B/BQbvM+" iB+ T°272 ' 2M+2b M/ i?2 #BHBiv iQ T
+QMbmK2'b K v7 +27°'B+iBQMb bm+? b b+?2/mHBM; +QMbi° BMibX

k k



Hi2 T  K2i'Bx2i?2K b7mM+iBQMb Q7 Q#b2'p2/ M/ mM3#b2 p2/ -

hvT2@" +QMbmKR2@X +QMbmK2  ivTB+ HHv "2}HHb 2p2'v Qi?2" 1
T2 BIQW/Bi? BIKTivb i MFX GBF2 ivT2 - b?2 Kmbil iZ}kht BM2T 2 BR/
aBM+2 ?2" ; bi MF H bibirQ T2 BQ/b-?2" ii2KTi/2+BbBQM Bb /vM
2bmTTHWwWX2ANB I7 iB+mH - b?2 ii2KTib "2}HH Bz,

Ug (N;s; vi; i) = q(n) f1+ et S‘?Vi i (n) ic+ " 0: uov

Lg(s)

g2 "272L4® bi?2m ;2M+vHQ /BM;7Q ivT2"X h?Bbi2 K+ Tim 2bi?
'm > Mi22b 2?2  p Hm2 Q7 /"Bp\B/NI' @Bl +TiD B/ : BMbi i?2 + b2 Q7 MQ °
BM T22BQd?2 /Bb+QmMib 7mink’ 2 TN/ BQY@miMib 7Q" i?2 +QMiBMm iB
Q7 Mv; bQM? M/ ii?2 2MBQBARIBQR/iQ "2} HIX BIQ TRBBEQHB +Biv- r!
#bi> +i 7°QK i?2 bmTTHV@bB/2 BMp2MiQ v T 'Q#H2K M/ bbmK2 i?
2Bb BM/2T2M/2Mi Q7 i?2 2[mBHB# BIK "2 HBx iBQM BM T2 BQ/

hvT2@* +QMbmMKI2ZZ@% +QMbmK2' HbQ “2}HHb 2p2°v Qi?2 T2 BQ/-
1rBi?? H7@ MFEXHa?2 +QmH/ r BiZaMiBiKKB2?BD/272 iQ 7°QMi@HQ / -
iQ pQB/i?2 + b2 Q7 MQ 2bmTTHvVX a?2 ii2KTibiQ "2}HH Bz,

UiC(n;S; Vi, i) = q(n) |(1 Q]z'i' )S; Vi i (n) iC + "i 0: usyv

Lc(9)

"2+ mb2 b?2 Bb ;m ~ Mi22/iQ mb21?22?72 QNBMvVT,2BBIQ7 QK "2}HHBM;
?22°p Hm2 Q7 /"BpBMBBWM?22 BQ/Q7 MQ "2bmTTHvVX ii2KTiBM; M 2 °
#2M2}+B HB7 b?2 #2HB2p2b i? i " 2brmsT T¥lv B)oXmAV HBBEIBB V2BV 2K 2 H v

b?2 T 272 biQr Bi/m2iQi?2 +QMiBMm iBQMp Hm2 Q7 ; b QM ? M/.

HiQ;2i?2 -r2 + MbmKK "Bx2 +QMbmK2 b6 "2}HH @gi2KTib + Qbb m

Ug(n;s; vi; i) = q(n) I_ﬂg)_\l} - (n) T 0: UeV

Vii(s)

1202 bbmK2 +QMbmK2 bW;M@r M2IB iU?2v "2K BM +QMbi Mi w, QK V2¢#BQ/bX U
+Q  2H i2/-#mir2 /IQ MQi 7Q +2 i?2KiQ +Q@p 'VBM Mv T “iB+mH " r vX

INA7 “2bmTTHvV /Q2b MQi ? TT2M- MQ +QMbmK2" rBX I 7ii 2KMiTIQH\2 PHHTR M b-2i BX
Bb MQ 'BbF Q7 b?Q'i ;2b M/ “2}HHb ? TT2M b T i Q7 HQM;2 b?QTTBM; i 'BThX
2tT2+i iBQMb Qp2  r Bi iBK2b M/ b2Q iMP2B BMMQ B8i iBK2b- b?Q"i ;2b- Q" i?2
ii2KTi +Qbi BM2X2 'BQ/

K]



rBi? ivT2@bT2+Blt=HALIBNL+ )1 s)- MUc=Lg 1-i? i b?B7ii?2
#2M2}i "2}HH b 7aXMiRi BAYM @B Ly(s)vi b i?2 "2}HH #2M2}i Q7 +QMb
i Q7 ivg-2Bp2M i?2 "2bmEXHV #2HB27

Bp2M +QMbimKZKTib “2}HH rBi? T'Q# #BHBiv

o(N;s; vi; 1) =Pr(Ug(n;s)  0): udv

8Xj J F2i 2[mBHB# BmK M/ TH MM2 bQHmMiBQM

g2 M2ti /2'Bp2i?2 K "F2i 2[mBHB# BmK M/ TH MM2  bQHmMIiBQM iQ G
/2pB i2 7°QK i?2 K "F2i HHQ+ iBQM 7Q irQ "2 bQMb, ?2 b22Fb iQ
"2}HH #2M2}i- BM/2T2M/2Mi Q7 +QMbmK2 bé p Hm2 Q7 iBK2- M/ ?2
i?72i'm2 "2bmTTHv §XQ# #BHBIiv-

J F2i 2[MBHBWEMKX Q/2H- i?2 K "F2i 2[mBHB# BmK Bb }t2/ TG
Q7 +QMbmK2'br?Q ii2KTi iQX2hE@RBMIT2 B@B[M2M2blv; F2 bbmK?2
"2 BXBX/X /> rb 7°QK #Bp "B i2 B BEMiBRMQmb- bi'B+iHv BM+
2 bmM#QmM/2/ b@LHQ+I Qivb i?2 TQTmH iB®OM Q7 /'Bp2 bX

G2ip /12MQi2 i?2 b? "2 Q7 ivI2@ +QMbmK2iB2BBRi?2 &7 RZi2@ "
+QMbmK2 h=1IM/ o 5 i?2Db? "2 Q7 ivTI2@* +QMbmK2 bX 2BH2M
ii2KTi T°Q# #BHBiv Bb

z z

(n) = A aMdFv; ijag=A)+ & e(MdF(v; ijg =B)
V4

+ ¢ ic(nNdF(vi; ijg =C): Uu3v

aBM+X Tb 7 [QK] iQ Bib2H7 M/ Bb r2 FHwn/2Bi ZQBMQBIMU#v " Qmr2
112/ @TQBMi i?22Q 2KV i? i i?2 7TmM+iBQM ? b }t2/ TQBMiX AM //B
+QM/BiBEMMQMbmKBMs 421+ )- i?2 }t2/ TQBMi Bb mMB[m2 M/ b
n> -K2 MBM:;i? i KQ 2 +QMbmK2'b ii2KTiiQ "2}MH i? M BM MQ K

*QMbmK2 r2mii "R®/2H + Tim 2birQ bQm +2b Q7 HQbb iQ +QMbm|
BM:i?2 b?QTTBM; +Qbib M/ HHQ+ iBp2 BM2{+B2M+VvX 6B bi- +QMtI

9%h?2b2 “2:mH "Biv +QM/BiBQMb 2Mbm 2 i? i i?2°2 Bb mMB[mRf} MRABM: Q7 +Q
//IBiBQM-i?2 bbmKTiBQM Q7 ?2QKQ:2M2Qmb 2ti2°M HBiv2Mbm 2bi? i Q° /2" Q7
K ii2 -i?mb pQB/BM; i?2 2[mBHB# BmK BM/2i2 'KBM +v QRIMEKi2@TH v2  ; K2b
°R.Qi2 imi + MMQi +QMbiBimi2 M 2[mBHpB#0BmH#)2=+1Mb&Q> - (n)
Bb bi'B+iHv BM+§@)bBMr2 MHv /2+ 2 bBM;- BKBHWEM +iHV /2+°2 bBM;X *QMb2[m
(n) Bb +QMi° +iBQM K TTBM:- M/ #v bBKTH2 bBN:BI@*bQbibBiM2 98@K2MDP-2 HB
2t +iHV QM+2- 2bi #HBb?BM; i?2 mMB[m2 2[mBHB# BmK b? "2 Q7 +QMbmK2 b ii2

k9



i?2 1t2/ +Qbi Q7 M {i2KTi M/- +QM/BiBQM H QM }M/BM: biQ+F- H
a2+QM/- +QMbmK2 b K v #2 /2i2°°2/ 7°QK ii2KTiBM: /m2 iQ iBK2@"
“iBQM2/ #v b?Qi ;2bX q2 + M r Bi2i?2 2t@ Mi2 2tT2+i2/ +QMbmK2
z
WEQ(s) = (s vis ) ELUN 85 v )T dF (Vs 0) 5 UNV

r?2°2(n;s) Bbi?2 2[mMBHB# BmK ii2KTE[U(QH)HBMHPIZ2M@ Mi2 2tT2+i2/
MiBHBiv Q7 “2}HH ii2KTiX

SH MM2" bQMmMIiBEMKM?2  /Bz2 b 7' QK i?2 K "F2i 2[mBHB# BmK Bl
rz bbmK2i? ii?2 TH MM2 + M bbB;Mbi i2@+QMiBM;2Mi 2}HH "B;
BM T22B®Q;/ "/H2bb Q7 "2bmTTHvX h?Bb 72 im 22Mbm '2bi? i bbB;M:
iQ m2m2 M/ T v MQ ii2KTi +QbiX *QMb2[m2MiHv- i?2 TH MM2" b2:
“2}HH #2M2}i BM/2T2M/2MiHV Q7 + QM&2+KR@MB & ifp H T2 M2 T BAp2 M m i 2
T2YHH #2M2Yi 10?221 "m2 "2bmTTHvV T Q# #BHBiv- z2+iBM; i?2 "2H iE
T 'iB+mH "-B7 +QMbmK2'b "2iQQ T2bbkBKBWIBFTH MR 2IBHHTHBQ
+QMbmK2 b rBi? ?B;? "2}HH m ;2M+v- BX2X-ivT2@ M/ ivT2@* +QI
HQrp Hm2 Q AN/ XBpBM; -

:Bp2M i?2 i'm2 "2bmTTHR fI0,@# #RHBHVMM2 ™ bbB MR }HKO®HOIQ
i?72 +QMbmK2 b rBi? i?2 ?B;?%ld) - 2}QIM/B2BQ M)-HOXMG 2i#2 i?2
+miQz i? ibQHp2b

Z
11Vi(s) gdr(v) = Q:

h?2M- +QMbmK2  r2H7 "2 mM/2  i?2 TH MM2 6b HHQ+ iBQM 2[m Hb
Z
WSP(s) = Vi(s) , 1fVi(s) g dFy(V) : URYV

e 1biBK iBQM M/ A/2MiB}+ iBQM

1biBK iBQM H2p2® ;2bi?2 Q#b2 p2/2[mBHB# BmK 2 HBx iBQMb Q7
/2+BbBQMbX A/2MiB}+ iBQM +QK2b 7°QKp "B iBQMBM "2}HH m ;2M
+Qbib + Qbb K "F2ibi? iBM/2T2M/2MiHV b?B7ii?2 #2M2}i M/ +Qbi
Q#b2 p2/ "2}HHD iQ KQ/2H T 'BKBiBp2b-r2 "2Hv QM b2p2° H bbmKT

%amTTQb2 i?2 TH MM2" b2@Fb XQ.QBND,+bi@ BN MRMBIQ /+ 2 i2 [m2m2b M/ "2/m+:
"2 HBx2/ #2M2}ibX gBi? bi i2@+QMiBM;2Mi "B;?ib- i?2 TH MM2" + M2TQbiTQM2
pQB/BM; [m2m2bX

k8



eXR S K2i'Bx iBQM

*QMbBbi2Mi rBi? i?2 bivHBx2/ 7 +ilb-br2?/2}Mo2 T2 BQhb Q7 i?2 T MB

ivTi2@ +QMbmK2 iviB+ HHv 27m2Hb 2p2°'v }p2/ vbX hvT2 " "27r
T 2/B+i2/iQ "27m2H /m BM; i?2 } bi}p2/ vb Q7 i?2T MB+X hvT2 *T°
KQ 2/ vbX hk#RZQ ib +QMbmK2  +? ~ +i2 BbiB+b #v m ;2M+v ivT2X
+QMbmK2 bbT2M/KQ 2 i; bbi iBQMb M/ Qp2 HH- M/i?2v 2 HBXx.
+ i p2HX "v +QMi bi- i?2 ivTi2b HQQF bBKBH " BM T°'BQ bT2M/B
i?72 T 2p H2M+2 Q7 rQ FBM; 7 QK ?QK2- M/ i?2 p BH #BHBiv Q7 Tn
?QK2@GaP X

g2 KQ/2H i?2 p Hm2 @7 /MBpBNmMm2 Q7-iBK2ZmM+iBQMb Q7 Q#b2 p2
MMQ#b2 p2/ +QMbmK2™ +? ~ +i2°'BbiB+bX d%;2y BRHHIQv- 2B b B K2
HQ;MQ K H/Bbi B#miBQM,

v+ X2 o+ URRYV
: URKYV

In Vi

In; = +Xi0 +

r?2°% Bbi?2 p2+iQ- Q7 +QMbmK2" +? * +i2 BRiBl+b /2b+ B#2/ BM h {

! [1] # n #!
i 0 . 3 v :
N ; URjV
i 0 Y 2

g2 bbmK2 i? i- +QM/RBiB HBQRIMB#viBR BbQ7QKKQM + Qbb K "F2i
>2M+2- Mv + Qbb@K "F2i?2i2 Q;2M2BivBb ii B#mi2/iQ /Bz2 2M+:
HQM2X b M2BQ?72Bb /B 2+iHv Q#b2 p2/-r2 i°2 i #Qi? b H i2Mi p "E
2biBK iBQM-i?2v+ M #2 i?2Qm:;?2i Q7 b M/QK 2z2+ibX

6QHHQIBM:i?2 bbmKTIiBOQM Q7" M/QK ' iBQMBM;-r2 KQ/2H i?2 +
b "2"MQMmMHHB / rrBi?i?2bm++2bb " i2/2i2°'KBM2/ #vi?2 Q#b2 ' p2
K "F2iX AMT "iB+mH -r2 bbmK2i?27QHHQrBM; T ~ K2i B+ 2H iB
b?Q'i ;2b M/ iBQMBM;-

On =Pr( "2 HHI2KT3 1) =exp( W ) ; UROV
22 W, /2MQi2b i?2 b? 2 Q7 bi iBQM@/ vb rBi? T mB HWIb?2Q i ;2 B

Bb T  K2i2 iQ #2 2biBK i2/X h?Bb bT2+B}+ iBQM 2Mbm 2b i? ii?.
2[m HBM K "F2ib rBi?QmiWgO0ivV;2M/U? i Bi /2+° 2 b2b BM b?Q i ;2 bz

96Q" 2biBK iBQM-r2 K2 bm 2 X{HBMQRpB iROMM7 QK i?2b KTH2 K2 MX h?mb- i
BM 2 +?2 2[m iBQM Bb i?2 K2 M Q7 i?2 /2T2M/2Mi p "B #H2X

ke



70% 0X
g2 + M MQr r'Bi2 i?2 M2i 2tT2+i2/ miBHBiv 70 QK "2ijHHBBIQ B M) T :
+Qp "B i2b M/ T  K2i2'b,
Uigm( y XiyWmy m) =
iaxp(W m) Lg(S‘)V(Xi; i) (Xi; i) m (Xi; i)f-l-"im: URS8YV

{z
Uig

h?22 ivT2@bT2+Blx(HQBEBM7ZmM+iBQM Q7 i?2 32bMBFM\BY2HB22-
T K2i2° BM i?2 KQBDHIX2 K "F2i@ p2" ;2 r Bi iBK2 /m BM; i?2 } bi
q2 bbmK2 i? i HH +QMbmK2'b 7 +2 i?2 b K2 }t2/ +Qbidxre “2}HH i
KBMmi2b- "2~2+iBM; i?2 p2" ;2 /'BpBM; iBK2 7°QK +QMbmK2 6b °
; bbi iBQMX ¢019293- +Q "2bTQM/BM;iQ M MMm H/Bb+QmMi  i2 Q"
+QMbmK2® +? ° +R-BIRIBFb K2i2  p2-Q®i BMb kR +Q2{+B2Mib M/ B
#v =fv; ;5 v s gX

g2 + M i?2M r'Bi2 i?2 ii2KTi T°Q# #BHBiv BM Bib bi M/ "/ HQ;Bi 7¢

igm = Pr( 1i2K T3 1) =exp(Ugm)= 1+exp(Ugm) ; UReV

M/ ++QmMi 7Q " M/QK " iBQMBM; iQ ;2i i PRnT= Q4 #B¥Biv Q7 “2}H

eXk A/2MiB}+ iBQM

g2 BKiQ '2+Qp2 i?2 KQ/2H T > K2i2 b 7°QK +QMbmK2 b6 #2? pBQ"
b?Q+F MbBM: bBM:H2 + Qbb@b2+iBQM Q7 +?QB+2bX AM i?2 7QHHI
+QMbmK2 b6 "2}HH * i2b B/2MiB}2b i?2B  p Hni\® Q7 i?BpBMM TMHy Hr
#2HB27M/ i?2 > M/QK ~ iBQMBM;XT G2KRiQpB/2 M BMimBiBp2  ;mK:
B/2MiB}+ iBQM ?22°2 M/ 2®B27QQ TOQ2KIMBi2 Bp iBQMX

o Hm2b Q7 /"'BpBMhQUW#MBKIZXB MIimBiBQM- bmTTQb2 r2 Q#b2 p2/
i2KTi "2}HH 7Q° i?2 b K2 +QMbmK2" i /Bz2 2Mi H2p2Hb Q7 "27m2
K "F2ibrBi? /Bz2 '2MiiBK2@ 2H i2/ b?QTTBM; +QbibX A/2MiB}+ iBQ
Q7 iBM2:)- +QK2b 7°QK irQ Q'i?Q;QM H b?B7ib, m ;2M+v b?B7ib i?2
r?BH2 b?QTTBM; +Qbib b?B7ii?2 +Qbi Q7 ii2KTiBM;X AMIimBiBp2H\
M 1i2KTIHQM ;2M+v BM/B+V2b?2R2;D MQ ii2KBiMi;2M+v BM/B+ i2b
HQfX qBi?BM m ;2M+v ivT2- +QKT 'BM; HQr@+QbiiQ ?B;?@+C
p Hm2 Q7 iBK2 U+QWBIBRMHEM2M2}i Bb }t2/ + Qbb K "F2ib- bQ

kd



ii2KTib "2 /" Bp2M®m:? iBK2@ 2H i2/ b?QTTBM: +QbibX

h?2b2 +QKT "BbQMb "2[mB 2 i? i i?2 M2rb b?Q+Fr b mM MiB+BT
2tT2 B2M+2/Bi i> M/QK TQBMib BM i?2B" "2}HH +v+H2- M/ +? M:2/
bmK2'b M/K “F2ibX AM //BiBQM-K "F2ib Kmbi#2 B/2MiB+ H 2t+2Ti
'BpBM; 'Bb2 iQ TH mbB#Hv 2tQ:2MQmb p "B iBQM BM b?Q i :2b M/

_2bmTTHVARHB2KQ/2H- +QMbmK2 b 2QH/ M2t@ Mi2 #2HB27 #0Q
i72 M2rb b?PQ@RFBM+Hm/2 i?Bb #2HB27 b 7°22 T > K2i2 iQ " iBQM
“i2bX A/2MiB}+ iBQM H2p2' ;2b M 2t+HmMbBQM 2bi'B+iBQM, “2}H
“2 BM/2T2M$ZMi?@b- 2Qr Km+? KQ 2 HBF2HvV ivTI2@" +QMbmK2" Bt
+QKT "2/iQ ivTI2@ +QMbmK2VrBi?BBBMEKQ K iBp2 H# Q@i T
BM/B+ i2b KQ'2 T2bbBKBbiB+ #2HB27 #Qmi ‘2bmTTHvVX

AM T +iB+2- 12 /Q MQiQKBOMbLIWR2 b M m :2M+v ivT2 M/ "
/2YMBiBQM- ivTI2@ +QMbmK2  Kmbi "2}HH KQ 2 7°2[m2MiHv- QM
QM 2ti° TQH iBM:; i?2p Hm2 Q7 /'BpBM: + Qbb m ;2M+v ivT2b BM +
HQM; i?2 /BK2MbBQM Q7 p2 ;2 / vb #2ir22M "2}HHDbX

_ M/QK ® iBOQMBM:XQp2 ' ii2KTi T'Q# #BHBiB2b 7' QK Q#b2 p2/ "2
bmK2 i? i " iBQMBM; ? TT2Mb i~ M/QKX h?mb- Q#b2 p2/ "2}HHb
Q7 HH 1i2KTibX AM //BiBQM-r2 2Hv QM i?2 T ~ K2i B+ K TTBM;
b2p2 Wjiv-iQ i?72 +QM/BiBQM H bm ¢#2 bAMi B Bf@ptB/Mb ?2Qr [MB+FHV
i?72 2tT2+i2/ miBHBiv Q7 M ii2KTi/2+ vb br2 KQp2i?2 b K2 +QMb
KQ 2 b2p2 2b?Q'i ;2bX q?BH2 rBi?BM@K "F2i/Bz2 ' 2M+2b BM "2}H
TBMb /@+M?2 ° iBQ Q7 i?2b2 /Bz2 ' 2M+2b + QbWWK TBMDb FBKM/Bz2 2
a22 TT2M/BQ@ KQ 2 /2i BHbX

A/2MiB7vBM: bBMKTiBEWR- B/2MiB}+ iBQM "2HB2b QM +QKT "Bl
Q#b2 p #Hv bBKBH ~ +QMbmK2 b UBV rByj2RBM"K*'F &b UBBYb b+ Qb
K "F2ib i /Bz2 2Mi iBK2@ 2H i2QWR?QXTBR;i?2QRiM/- r2 "2Hv QM i?
7QHHQIrBM: }p2 bbmKTiBQMbX

U RV2rb b?Q+F #2HB2ZHWK2rb b?Q+F r b mM MiB+BT i2/ M/ b?B7i
#2HB27b mMMB7Q KHv + Qbb +QMbmK2'b M/ K “F2ibX

U KW?QTTBM: +Qbib "~ iBQMBMKZ2 b 7Q K +Q " 2+i 2tT2+i iBQMb #
"BmKr BiiBK2b M/ b?Qi ;2bc KQM:i?2Qb2r?Q ii2KTi “2}HH-"

99Ai Bb TH mbB#H2 i? i +QMbmK2' b Qp2'bi i2/i?2 i'm2 T Q# #BHBiv Q7 /2HBp?
BM/mbi'v 2tT2ib Q  i?2 :Qp2 MK2Mi bb2bb2/i?2 bBim iBQMX h?Bb Bb- ?2Qr2p2" -
2tT2+i iBQMb ;Bp2M i? i +QMbmK2 b T Q# #Hv ? / Km+? H2bb BM7Q K iBQM p B¥
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U jVItQ;2M2BIiMR®#b2 p2/ 22i2 °Q;2M2Biv Bb BM/2T2M/2Mi Q7 K “F2i
(Wm, mi9) ? (i )X

U9W¥mTTQ i K TTBMW;X 2 Bb bm{+B2Mi Qp2 H X; BM QI 21 p; 2M2b
ivT2b M/ K "F2ibX S'BKBiBp2b 7 @HH::i)2 M/TT BM;b)
i? i "2BMp "B Mi + QbbivTI2b M/ K “F2ibX

g2 HH@r W iQ p vrBi? Q#b2 p2/ +QMbmKR;- #mi HhBnmBbA B2 b
MMQ#b2 p2/(i;bid)2b-2 BXBX/X M/ i? i i?2B" /Bbi ' B#KXiBQNnBh-BMp
+ Qbb@K "F2i +QKT "BbQMb "2 p HB(WR+,mb2 Kb @20 Q?@ +b-b M/QK
"2H iBp2 iQ mMQ#b2 p2/i bi2b- M/ rBi?BM@K "F2i + Qbb@ivT2 +Q
ivT2 /Q2b MQj R?B#RvQM/ Bib 2X2Xi g2ZM/Bb+mbb Qm™ bbmKTiBQMb
+QMbmK2 b6 #2HB27b BMX®2i BH BM a2+iBQM

eXj 1biBK iBQM

g2 2biBK i2i?2 KQ/2H mbBM; ?v# B/ T Q+2/m 2i? i +QK#BM2b HBF
i?72 bivH2 Q7 ;2M2° HBx2/ K2i?Q/ Q7 KQK2Mib U:JJV 2biBK iQ - rB
Q7 ;:°2;i2 "2}HH b? “2b- b bBKmH i2/ K2i?Q/ Q7 KQK2Mib UaJJV 2
i?72b2 KQK2Mib- r2 2Mbm 2 i? i i?2 KQ/2H }ib Q#b2 p2/ “2}HH * i2t
HBF2HB?QQ/@BKTHB2/ +m'p im 2 i? i bi #BHBx2b 2biBK iBQMX

aT2+B}+ HHv-7Q 2 +? + M/B/ {2 T2'"bBKi@Hpi2+iQHH F,nQ¥ #BHBIB
M/ 7Q K irQ b2ib Q7 KQK2MibX 6B bi- r2 BM+HmM/2 b+Q ' 2@ivT2 KQl
T 2/B+iBQM2 b ()X a2+QM/-r2 7Q K ;;°2; i2 KQK2Mibi? i K i+? 2
#v K "F2i M/ m>;2M+v ivT2X h?2 2biBK iQ  i?2M KBMBKBx2b i?2 K
#2ir22M 2KTB'B+ H M/ KQ/2H@BKTHB2/ KQK2MibX q2 /2b+ B#2 i
/2i BHBM TTXM/Bt

eX9 _2bmHib

h #HET 2b2Mib i?2 2biBK iBQM “2bmHibX 6Q i?2p Hm2 Q7 /"BpBM;- |
+QMbBbi2Mi rBi? i?2vMQiHRG W i?PAMbmK2 b "2HB M+2 QM /'BpBM;.
BM T°'BQ ; b bi iBQM bT2M/BM;- p2  :2 "2}HH 7 2[m2M+v- M/ iBK
//IBiBQMBb /2+ 2 bBM; BM iQi H bT2M/BM; M/ bT2M/BM: QM Qi?2"
+QMbBbi2MirBi? HQr2  +Qbib Q7 bm#biBimiBM: r v7 QK / BpBM:X I
BMi?2 T'2p H2M+2 Q7 rQ F 7°QK ?QK2- TQi2MiB HHv "2~2+iBM; i?2
+QMbmK2 bX AM //BiBQM-r2 }M/ i? iHZBMDmMRMIHW? D +2}HMB ;22 +Q
r BiBM;- +QM/BiBQM H QM : b bi iBQM bT2M/BM:X Pp2> HH- Qm "2t
kN



h #H2 k, 1biBK iBQM "2bmHib

Invi 2[m iBQM In i 2[m iBQM
*QMbi Mi RXk8R8 UyXRd8dAR/Xj8j3 UyXRje8V
:bbi iBQMbT2M/BM; yXeNe3 UyXy3X&i8e UyXRyk8V
p2° ;2 / vb #2ir22M "2}HHD yXNy33 UyX¥yGdRd¥e UyXydjNV
hQi HbT2M/BM; yX8kR9 UyXydeB8\WRey UyXRydeV
Pi?2 i° MbTQ' i iBQM bT2M/BM; yXdRjk UyXjdk8V yXj33e
_2H iBp2iBK2 b p2/ 7' QK /'BpBM; yXjjy9 Uy KKRRR8VUYyXRkjdV
>QK2@GaP rQ ' FBM; 7' QK ?2QK2 yX8ye9 UyXj88eV RXe3ej
Sm#HB+ i° MbTQ i iBQM p BH #BHBiv yXyjR9 UyXRed9V Y
IMQ#b2 p2/ ?2i2 ' Q;2M2Biv- a. jXdNyd UyXRjdyV jXdedN
IMQ#b2 p2/ ?22i2°Q;2M2Biv- +Q "2H iBQM yXjN33 UyXyj8kV
_2bmTTHv$#2HB27- yX98kR UyXyyj8V
_ M/QK  iBQMBM;- yXRkye UyXyjdoV

LQi2, h #H2 "2TQ'ib TQBMi 2biBK i2b M/ bi M/ */ 2°°Q'b Q7 i?2 KQ/2H T * K2i2'X HH +Qp "B i2b :
7 QK i?2B b KTH2 K2 MX ai M/ '/ 2°°Q b 7°QK Ryy #QQibi> T b KTH2b +HBMB}2/ Mii A2 K2 & H2p2H
+QM}/2M+2 H2p2HX

Bb "2;"2bbBp2 #2+ mb2 HQr2 " @BM+QK2 +QMbmK2 'b- b K2 bm 2/ #v
"2HB Mi QM MBpB®R;?B;?2 iBK2@ 2H i2/ 7' B+iBQMb BM Q#i BMBM;
Bb +QMbBbi2Mi rBi? 2tBbiBM; 2pB/2M+2 QM i?2 /IBbi B#miBQM H BK
b?Qrbi? iHQr2 " @BM+QK2 /'Bp2 b #2M2}i KQbi 7' QK T ' B+2/iQHHH
/IBbi M+2b M/ + M +?B2p2 ?B;?2 iBK2lbypd®M;b U*QQF M/ GB

6m 1?72 KQ 2-r2}M/i? imMQ#b2 p2/?2i2 Q;2M2BivBb bm#bi MiB
7Q #Qi?i?22p Hm2 Q7 /' BpBM; M/i?2p Hm2 Q7 iBK2% =h32Bb Bb i m2
MPr =377V M/ "2H iBp2iQ i?2 U #B@BHMXZMG-K2M D+iBp2HvV X aBKB'}
Q#b2 p #H2b ++QMMi 7Q 9KkWIQ7 iIM2 HQ B9EBM K B2 pin BXiBQM BN
g2 HbQ 2biBK i2 TQbBiBp2=0Y4 #2Hr2RQIM?Q7TMmMMQ#b2 p2/ +QKTQM
i?2p Hm2 Q7 /' BpBM; M/ i?2p Hm2 Q7 iBK2X h?Bb BKTHB2b i? i +Q
b2 p2/ "2HB M+2 QM /' BpBM; HbQ 7 +2 ?B;?2  7'B+iBQMb Q7 "27m2
2t +2°# iBM; KBb HHQ+ iBQMX

g2 2biBK i2 "2bmTTHB45#BHBRTRBM; i? i +QMbmK2'b bbB;M2/ 88\
"2bmTTHvV /Bb mTiBQMb 7QHHQrBM; i?2 M2rb b?Q+FX qBi? i?Bb #2
7Q ivTi2@* +QMbmK2 bX + Qbb K "F2ib-r2 }M/ KQ/2bi = M/QK " il
6B;mRRBHHmMbi i2b i?2 2biBK i2/ "2H iBQMb?BT W2NM2B3M i?2Q i ;2
+QM/BiBQM H "2}HH, VXQAMBRBIKQbiIi z2+i2/ K "F2ib- +QMbmK2'b
bm++2bb T Q# #BHBiv +QM/BiBQM H QM ii2KTiBM; "2}HHX

iy



h #H2 bmKK "Bx2b F2v KQK2Mib Q7 i?2 /Bbi'B#miBQM Q7 i?2 p Hr
Q7 iBK2X hQ T'QpB/2 BMimBiBQM 7Q  i?2B K ;:MBim/2b-r2 i  MbH i:
Q7 +QMbmK2 b6 rBHHBM;M2bb iQ r BiXih2d BOHPQ 7D *P?2Q MBh mBK:
- i? i b2ib i?2B" 2tT2+i2/ miBHBiv Q7 L2@®M2HBMs 0@ X2pD)- B2 X -
+QMbmK2 b6 T 2/B+i2/ p Hm2b Q7 /'BpBM: M/ Q7 iBK2 2 TQbBiB
+Q "2H iB8M @72 K2/B M +QMbmK2  BM Qm b KTH2 Bb rBHHBM: iC
KBMmi2biQ 2Mbm 2 1}p2/ vb Q7 + " mb2X >Qr2p2 - rBHHBM:M2bb iQ
m :2M+v, h?2 K2/B M ivT2@* +QMbmK2  Bb QMHvV rBHHBM; iQ r Bijk

eX8 .Bb+mbbBQM

AM Qm b2imT- T MB+ #mvBM; "2bmHib 77 QK +? M;2 BM #2HB27b
"2+ mb2r2/Q MQi Q#b2 p2 #2HB27b-r2 "2Hv QM irQ F2v bbmKTiBQ

6B bi-r2 bbmK2i? i+QMbmK2 'b+Q "2+iHv MiB+BT i22[mBHB# E
BMi?2B" K "F2i-r?BH2 ?QH/BM; TQbbB#Hv T2bbBKBbiB+ #2HB27
1KTB B+ HHv- +QMbmK2'b TT2 " iQ ? p2 bbB;M2/ HQr2' T Q# #E
i?72 ;Qp2 MK2Mi Q"  BM/mbi'v 2tT2 ibX h?Bb Bb MQi i Q//brBi? " iBC
"2 7Q°K2/ 2t Mi2 Qp2° biQ+? biB+ 2p2Mi- M/ Q#b2 pBM; bBM;H:
2 HBx iBOQM /Q2b MQi 2M/2°i?Qb22t Mi2 T 'Q# #BHBiB2bBM+QMb]|
PM2 2tTH M iBQM 7Q" r2/;2 BM #2HB27b Bbi? i +QMbmK2 b ? p2 BN
i?22mTbi 2 K7m2H K "F2i M/ i?2 b2p2 Biv Q7 i?2i m+F /' Bp2 b?Q’i

a2+QM/-r2 bbmK2i? ii?2 M2rb b?Q+F b?B7i2/ #2HB27b mMB7Q"
K "F2ibX h?Bb “~;m #Hv bi QM; bbmKTiBQM + M #B b Qm  "2bmHib |
?2i2°Q;2M2Biv "2~2+ib BM7Q K iBQM /Bz2 ' 2M+2b #Qmi 2bmTTHv
HQ /i?Bb ?22i2°Q;2M2Biv QMiQ mNQ#p2Mpad] I 1 B/i2 iMeHZlb " 2@ 2H2p
>Qr2p2 - bQK2 Q7 i? i mMQ#b2 p2/ ?2i2 Q;2M2Biv K v HbQ 2~2+i
T°'272°2M+2b-r?B+? 272 im2b TH MM2 rQmH/+ "2 #QmiX *QMEL
b2T * i2BM7Q K iBQM H?2i2°Q;2M2Biv7 QK mMQ#b2 p2/i bi2bX a
iB+ HHv rBi? b?Q i ;2b2p2 BivU2X;X-KQ 2T2bbBKBbK r?2 2 /Bb'r
Q7 i?2 Q#b2 p2/ /2+HBM2 BM "2}HH ii2KTib BM i?2b2 K "F2ib "2~2+
TBM; +QbibX 1ti° TQH iBM; 7°QK H2bb@ z2+i2/ K "F2ib rQmH/ mM/
Qp2°'bi i2i?2p HAZhQZ #BK20i +QM+2 "M rQmH/ #2 B7 #2HB27b r2 2 |
bT2+B}+ M/ i?2 "2H iBp2 /2+HBM2 BM "2}HH "~ i2br2°2iQ "2~2+i QTi
QmiX

:Bp2M i?2 H +F Q7 /i QM +QMbmK2  #2HB27b-r2 /QTii?2 mMB7¢(

98) “F2ib rBi? b2p2°2 b?Q i ;2b HbQ 72 im 2 HQM:2 r Bib- K FBM; i?RK 2bT2+B
h?Bb +Qp "B M+2 + M iBHi 2biBK i2b mTr / B7 MQi ++QmMi2/ 7Q X

JR



"2+Qe2? i T iBQM HBx2b Q#b2 p2/ Qmi+QK2bX g2 pB2r i?2 "2bmHiB
b bivHBx2/ #QmM/b bmBi2/iQ Qm ;Q HQ7 K2 bm BM; KBb HHQ+ i
*MFBM:; mM/2' ?22i2°Q;2M2Qmb- #2HB27@/ ' Bp2M #2? pBQ X AM QN
MMB7Q KBiv bbmKTiBQMX

d *QMbmK2" q2H7 "2 M/ *QmMi2° 7 +im Hb

dXR *QMbmK2 r2H7 "2

g2 #2M+?K "F +QMbmK2 r2H7 "2 BM 2[mBHB# BmK ; BMbi i?72 QTi
TH MM2 b22Fb iQ HHQGk i2UMRHKZD bh?2rBi? i?2 ?B;?2bi- TQbBiBp2 °
Le(S)Vi- ;Bp2M i?2 i'm2 "2bmTTsKv RO N BFBHBQ#Db2 p2 i H2 bi bQK2 b?
BM HHK "F2ib- r@,K2vhim22b? "2 Q7 +QMbmK2 b rBidX 2}HH BM T2 |

h?2 HQbb BM +QMbmK2  bm THmb 7°QK KBb HHQ+ iBQM Bb bBKT]I
“2}HH #2M2}i BM 2[mBHB# BmK M/ i?2 QTiBK H HHQ+ iBQMX hQ
r Bi iBK2b p2°bmb ™ M/QK " iBQMBM;-r1r2 +QKTmi2 i?Bb /Bz2 ' 2M+2 il
#2M2}ib #v ii2KTi T°Q# #BHBiB2b-r?B+? + Tim 2b 7Q ;QM2 “2}HHb
"2}HH T Q# #BHBiB2b- r?B+? HbQ + Tim 2b 7 BH2/ ii2KTib/m2iQ
HQbb- r?B+? +Q "2bTQM/b iQ i?2 /IBz2 2M+2 BM +@MBMIRYE- r2H7 "
/IBIBQM HHv ++QmMib 7Q  i?2 }t2/ +Qbi Q7 "2}HH ii2KTib M/ i?2
ii2KTibX g2 +QKTmi2 i?2 +? M;2 BM +QMbmK2  r2H7 "2 #Qi? 7Q i~
#2HB27 Bb ss=mV iMU7Q  i?2 + b2 i? ii?2v "2 iQQ T2bbBKBbiB+
¥=0:7V X

6B;meR?Qrbi?2 "2H iBp2 +? M;2BM +QMbmK2 bm THmb + Qbb K
BivX S M2Hb U V M/ U"V "2TQ ii?2 ;; 2;i2 M/ T2 @+QMbmK2 bm"~
i?72 + b2 i? i +QMbmK2 b6 "2bmTTHvV #2HB27 Bb ++m’ i2X *QKT "2,
2[mBHB# BmK bm THmb Bb bi2 /BHv /2+ 2 bBM; rBi? b?Q i ;2 b2p2"|
KQbi z2+i2/ K “F2ibX h?Bb /2+HBM2 Bb /'Bp2M #v KBb HHQ+ iBQM
T "iB+mH "X h? i Bb- +QMbmK2 b ii2KTi2/iQ "2}HH /2bTBi2 ?B;?2"
K i2Hv > iBQM2/ #2+ mb2 bi iBQMbr2'2Qmi Q7 biQ+FX GQbb2b BM i
KQM; +QMbmK2 b rBi? ?B;? "2}HH m ;2M+v- 2bT2+B HHvV ivT2@ +C

S M2Hb U*V M/ U.V +QMbB/2 i?2+ b2i? i+QMbmK2'bd 2iQQ T
g2 2p Hm i2 +QMbmK2 ' bd "2}HH #2M2}i i i?2=i0:n-2r? BHR # BBI;RiB-M;2 i
#v 2[mBHB# BmK ii2KTi M/ "2}HH T Q# #BHBiB2bX aBM+2 i?2 HBF
TH MM2  rBHH MQi HHQ+ i2 Mv 7Tm2H iQ ivT2@* +QMbmK2 b b i?zZ
T2 BXX/ *QMb2[m2MiHv-r2 }M/ bBx #H2 r2H7 "2 HQbb2b + Qbb K "F;

jk



6B;m 2e, GQbb BM +QMbmK2  r2H7 "2- 2[mBHB# BmK pb QT

U V;;72;i2+? M;2- ++m $24YHB20'DS2 " @+QMbmK2" +? M;2- st=t5V' i2 #2HB27

U*V;;"2; i2+? M;2- T2bbBKBHOBVA#RUHBEB27 @ +QMbmK2" +? M;2- T2EOENKBbIB+ #2H

LQi2, 6B;m 2 b?Qrb i?2 /1Bz2'2M+2 BM ;;°2; i2 M/ T2 " @+QMbmK2  bm THmb BM 2[mBHB# BmK "2H il
K "F2i@H2p2H b?Q i ;2 b2p2°BivUT2 +2Mi Q7 bi iBQM@/ vb rBi? T 'iB Hb?Q'i ;2VX g2 ;°QmT K "F2
b2p2'Biv M/ "2TQ'i #BM p2° ;2bX S M2Hb U V M/ U"V bbmK2 +QMbmK2 $¥X 2D MR HHVUEAYH BIZ7 Bb +
U.V bbmK2 i?2 i'm2 "2bmTTHvST=Q# ¥ BHBIZHBbU V M/ U*V b?Qr i?2 T2 +2Mi HQbb BM ;;°2; i2 bm"™T
HQbbV- b r2HH bi?2 HQbb 7°QK KBb HHQ+ iBQM 7 QK ii2KTib M/ > M/QK > iBQMBM:X S M2Hb U"V
T2 "@+QMbmK2  HQbb2b BM iQi Hbm THmb BM H2p2HbX

r’Q 77QMi@HQ / i?2B° "2}HHbX h?Bb + b2 ?B;?HB;?ib F2v r2H7
r?2M #2HB27b /2pB i2 7°QK "2 HBiv- +QMbmK2 b6 T2+ miBQM “v #
iI?72Kb2Hp2bX

g2 M2tiimMiQ Hi2"M iBp2 HHQ+ iBQM K2+? MBbKbiQ 2p Hm i2
BM; i?2b2 bm > THmb HQbb2bX

i



h #H2 j, *QMbmK2 bm THmb mM/2" +QmMi2°7 +im H HHQ+ il

++m’ 2 #ZHBY7 U S2bbBKBbiB==0W2\HB27 U
a?Q’i ;2 b2p2°Biv #BM R k j R k j

UvVv ;;°2;i2+?2 M;2BMbm THmb UWYV

ai imb [mQ, KBb HHQ+ iBQM RXN 9 Xy 8Xe kyXd kR
ai imb [mQ, iQi H+? M;2 kXxd 8 Xy eXd kRXd kjXy
by m;2 +?22+F 9X8 9X9 9Xe y y y
J M/ iQ'vr Bi, KBb HHQ+ iBQM y X8 y Xd RX8 RN Xy R3)>
J M/ iQ'vr Bi, iQi H+? M;2 RX3 kX8 9Xd ky XN kyXd

Uu"v s2@+QMbmK2" +? M;2 BM bm " THmb

ai imb [mQ, ivT2 9Xd RyXd RjXN 9Xd RyXd
ai imb [mQ, ivT2 " iX8 e XN N Xy kXe 9XN |
ai imb [mQ, ivT2 * y X y X9 y X9 ke XN k3X3 |
b m;2 +?22+F, ivT2 yXyy yXyR yXyj y y y
by m;2 +?22+F, ivT2 " yXyR y Xy k yXy8 y y y
by m;2 +?22+F, ivT2 * 3XN N Xd NXe y y y
J M/ iQ vr Bi, ivT2 RXN kXN eXj R XN kXN <
J M/ iQ vr Bi, ivT2 " k X k iXj exXy kXy Xy 8 X!
J M/ iQ vr Bi, ivT2 * RXy R X8 kX]j kdXy kNXR |
LQi2, h #H2 bmKK "Bx2b i?2 /IBz2'2M+2 BM ;;°2;i2 M/ T2 " @+QMbmK2 bm THmb BM i?2 bi imb@[mC

i2°7 +im H HHQ+ iBQM "mH2b- '2H iBp2iQ i?2 QTiBK H HHQ+ iBQM- #v K "F2i@H2p2H b?Q i ;2 b2p
T iB Hb?Q i ;2VX g2 :°QmT K "F2ib BMiQ i?°22 #BMb #v b?Q i ;2 b2p2 Biv M/ 2TQ i #BM p2° ;2bX
+b2Q7 M ++m’ i2 +QMbsksV #2HBRZbLBKBbiB=0G2WB27 U

dXk *QmMi2 7 +im H HHQ+ iBQM K2+? MBbKb

Pm > +QmMi2 7 +im H M HvbBb 2t KBM2b /2K M/@bB/2 BMi2 p2MiBC
TmKT BKK2/B i2Hv 7i2°i?2 M2rb b?Q+FX g2 +QMi> bi M /KBMBbi’
T 2+2/2Mi rBi? M Q' /2 H@# b2/ TQHB+vX g2 2p Hm i2 i?2B  bm'T
TH MM2 > M/ i?2bi imb@[mQ 2[mBHB# BmKX

b: m:;2 +?2+FbX

Pm >} bi+QmMi2 7 +im H HHQ+ iBQM "mH2 Bb BMbTB 2/ #v T bi T N
.m BM; i?2 RNdyb 2M2 ;v + ' BbBb- b2p2° H bi i2b BM i?2 la /QTi2/"
BM+HmM/2/ ; b ; m;2 +?2+Fb Q" KBMBKmK b H2b "2[mB 2K2MibX h?:
[mM2m2b M/ T 2p2Mi ?B:?@i MF H2p2H +QMbmK2'b 7°QK iQTTBM: «
UlXaX .2T "iK2Mi Q7 h® RHBE i iBQM

i9



g2 BKTH2K2Mi i?2 bQ@+ HH2/ 6? H7T@i MF "mH2-6 r?B+? BKTQDb:
H2bb i? M ? H7@7mHH i MF "2 HHQr2/iQ 2}HHX AM i?2 +QMi2
i?7 1ivT2@* +QMbmK2'b "2 2t+HmM/2/ 7' XXKq2} BB K2 BMi T22B@H2 B
MMQmMM+2/ BKK2/B i2Hv 7i2 i?2 M2rb b?Q+F- BKTHVBM; i? i ?B;?

M/ ivT2 "V + M "2}HH-7 +BM; MQ [m2m2b-b?Q i ;2b- Q i?2 }t2/ +(

h #H2bmKK "Bx2b i?2 ;;°2; i2 M/I T2 @+QMbmK2 bm " THmb +? M;
KH HHQ+ iBQMX 6Q +QKT "'BbQM-r2 HbQ 2TQ ii?2bm THmb HQ

h?2 BKTHB+ iBQM Q7 i?Bb " iBQMBM; mH2 ?B;?Hv /2T2M/b QM
+QMbmK2'b "2 T2bbBKBbiB+ M/ "2bmTTHv Bb HBF2Hv- i?2M ; b ;
QTiBK H HHQ+sHBOQ/MK?BQ iBQMBM; mH2 /Q2b r? ii?2 TH MM2  b2:
T 2p2Mi ivT2@* +QMbmK2'b 7' QK "2}HHBM;X >Qr2p2 - B7 +QMbm
ym;2 +?22+Fb +°2 i2 bm THmb HQbbX LQr-i?2 TH MM2 rQmH/ T 27
+QMbmK2 b rBi? ?B;? p HMm2 Q7 /'BpBM; iQ 2Mbm 2 i?2v + M mb2
AM i?Bb + b2-; b; m;2 +?2+Fb 2 #HmMiiQQH i? i 7 BHbiQ HHQ-
+QMbmK2 bX

h?Bb mH2 ?BM;2b QM MMB[m2 72 im 2 Q7 b2iiBM;, #2+ mb2 +
+ "b-; bbi iBQMb + M Q#b2 p2 7Tm2H@QM@? M/ M/ 2z2+iBp2Hv b+~
b2iiBM;b- BMp2MiQ B2b 2 MQi Q#b2 p #H2- K FBM; bm+? +?2+Fb
HBKBi iBQM-r2 M2ti +QMbB/2° K "F2i@# b2/ HHQ+ iBQM K2+? ME

J M/ iQ vr BiiBK2bX

bb?2Q i ;2b " i?2 i? Mr BiiBK2b /'Bp2 KBb HHQ+ iBQM-r2 +QMbB/
Q' /2 H +Qbi #v BKTQbBM; K M/ iQ'vr Bi ii?2 TmKTX

6Q K HHv- r2 BM+'2 b2 i22BMBRIiBKX "F2i mMiBH i?2 T 2/B+i2/ I
+QMbmK2 b rBi? “2}HHQ@[M?Bb bBM:TiR2 ii2KTi +Qbi M/ M/QK i
i X2 ' QX 6BRKBMHHmMbi  i2b i?2 /Bbi'B#miBQM Q7 K M/ iQ v r Bi iBK
h?2 p2° ;2 K "F2i Kmbi BKTQb2 r BiQ7 R ?Qm" M/ 9 KBMmi2b iQ +
bm#bi MiB Hp 'B iBQM + Qbb K "F2ibX h?2 ?22i2 Q;2M2BivBMr Bii
/IBz2 2M+2b BM BMBiB HbiQ+Fb M/ BM i?2 /Bbi'B#miBQM Q7 +QMb

AM i?2 + b2 Q7 ++m’ i2 #2HB27b- r2 }M/ i? i K M/ iQ v r Bi iBK:
BKT ' Qp2 HHQ+ iBp2 2{+B2M+v #v 2z2+iBp2Hv i ";2iBM; +QMbmK2
6Q 2t KTH2- BM i?2 KQbi z2+i2/ K "F2ib- K M/ iQ v r Bib "2/m+2 i7
KBb HHQ+ iBQM #v djW +QKT "2/iQi?2 K "F2i 2[mBHB# BmKX hvT2¢
#2M2}i #2+ mb2 Q7 i?2B" ?B;?2 rBHHBM;M2bb iQr BiX >Qr2p2°-r B
+Qbib 7Q  BM7 K “:BM H +QMbmK2 bX ++QmMiBM; 7Q  i?2 Q /2 H

i8



kdW BKT Qp2K2Mi BM +QMbmK2  bm THmb Qp2  i?2 bi imb@[mQ 2[n

AMi?2 + b2 Q7 T2bbBKBbiB+ #2HB27b-BM+"2 bBM; r BiiBK2b T Q
i?2 bi imb@[mQ #2+ mb2 i?2°2 Bb biBHH bm#bi MiB HK bb Q7 ivT2
iQr Bi #2vQM/ i?2 K "F2i@+H2 'BM; r BiiBK2X

AM TT2M/B2i° MbH i2 i?72 K M/ iQ'vr BiiBK2 BMiQ K "F2i@+H2
T2 "2}HH mbBM; i?2 K "F2ir ;2 /Bbi B#miBQMX q?BH2 brBi+?BM; i
2z2+i QM ;;°2;i2 M/ ivT2@bT2+B}+ bm " THmb- Bi "2/m+2b i?2 HBF
HQr@r ;2 +QMbmK2 b- BKTHVBM; "2; 2bbBp2 2z2+ib HQM; i?2r ;2

3 *QM+HmMbBQM

h?Bb T T2 bim/B2b i?2r2H7 "2 M/ HHQ+ iBp22z2+ib Q7T MB+ #m\
+ " BbBbX g2 2bi #HBb? irQ K BM "2bmHibX 6B bi- "2H iBp2iQi?2 QT
BM2[mBHB# BmK "2/ Bp2M #v KBb HHQ+ iBQM " i?2 i? M 2H2p i2/
?B;?@p HM2 +QMbmK2 b r?2Q rQmH/ ? p2 MQ 'K HHv "2}HH2/ "2 + Q
a2+QM/- i?2 2z2+iBp2M2bb Q7 +QmMi2°7 +im H TQHB+B2b ?BM;2b
#2HB27bX g?2M /IBb ' mTiBQMb "2 mMHBF2Hv- #HmMi mH2b i? i /Z
"2biQ 2 2{+B2M+vX u2i- bm+? "mH2b + M #2 BM72 bB#H2 Q" i Q//k
TQHB+B2b + MBKT ' Qp2i ;2iBM;-#mii?2v/Q bQ #vBKTQbBM; //Bi
+QMbmK2 bX

AM i?Bb T T2 - r2 /2p2HQT 7 K2rQ F iQ 2+Qp2 +QMbmK2 bd
i?72B° "2bTQMb2 iQ i?2 T MB+ b?Q+F- "2~2+iBM; i?2B T 272 2M+2|
Pm>TH MM2" HHQ+ i2b 7m2H # b2/ QM i?2b2 T'Bp i2 p Hm2b- BM [/
2bmTTHVY T Q#b#BHBBHMM?2 ™ KB;?i/2pB i27 QK i?Bb HHQ+ iBQM N
# b2/ QMBA@2BP HM2 Q7 ; b QM ? M/X _2+Qp2 BM; bQ+B HTr2H7 “2 r2
b+QT2 Q7 i?2 bim/v M/ H27iiQ 7mim 2 "2b2 "+2?X

br2bim/v+QMbmK2'bd /2+BbBQM iQ ii2KTi "2}HH BKK2/B i2H
rz "2 HBKBi2/iQ +QmMi2°7 +im HTQHB+B2b i? i QT2 i2 QM i?2 2t
b2p2° H BMi2 p2MiBQMb /Bb+mbb2/ Q" /2THQv2/ BM T 2pBQmb T N
i?72 KQ/2HX h?Bb BM+HmM/2b K tBKmK@b H2b HBKBib r?B+? rQmH/
+? b2b M/ 2M/Q;2MQmb 7m2H +QMbmKTIiBQMX .m2 iQ i?2 H +F Q7
2biBK i2 +QMbmK2'bd b2MbBiBpBiv iQ T'B+2b BM i?2 T MB+ 2MpB"
Q7K M/ iQ'vT B+2 ?BF2bX 1tBbiBM; /2K M/ 2H biB+BiB2b HBF2HvV (
T B+2 b2MbBiBpBivBM Qm b2iiBM;X

h?2 K2+? MBbKb M/ }M/BM;br2 /Q+mK2Mi 2ti2M/ #2vQM/ 7Tm2H iQ
7 HHbb?Q iQ7 /2K M/ M/ 2bmTTHvBbmM+2 i BMX h?BbBM+HmM/2t

je



T Q/m+ib- bm+? b iQBH2I T T2 - Qp2 @i?2@+QmMi2° K2/B+ iBQM
i?72 HHQ+ iBQM Q7 *PoA. p ++BM2b M/ i2KTQ" v b?Q"i ;2b Q7 b2
T 2b+"BTiBQM /" m;bX

id



272 2M+2b

F# "TQm -JQ? KK /-1°'B+"m/Bb?-SBQi .rQ +x F- M/ a+Qii .mF2 E
2+QMQKB+ 7" K2rQ F7Q p ++BM2ZMBQZ2EHBC QBIO MXBRIR 1+QMQ
URV, j8N 9RdX

F# "TQm -JQ? KK /- SBQi" .rQ +x F- M/ a+Qii .mF2 EQKBM2 bX ky
HHQ+ iBQM K2 €QMBWKbRT SQHBIBjk HdwQRBYR VR 3d8 X

M2DBQMm- P#BMM *.- u2° M amM- SBvmb?BKBi oQMm h? Fm'B -
S?BHHBTJ bQMX kyRNX 6:°2 i " Bi BMi> MbTQ i-?2QmbBM;- M/ 2
70  bK HH@ "2 m'# M 2 BMHNEREBYXOeReX

rv-um- M/ oBD v E Bb?M X kyk9X 6SCRB+M M/QT B+QWXPKB+ h?
kRd,Ry83R3X

"txX kykRX 66m2H bmTTHv, a /B[E? M + HHb 7Q" F2v rQ F2" T2i QI
Kyk&XiTh,ffrrrX##+X+QKfM2rbfmF@2M;HXM/@HQM/QM@83dy3R¢

"2 iiv- hBKQi?v-: # B2H G /2- M/ C v a?BKb? +FX kykRX 6>m "B+ |
Qm;BMC,&n "M H Q7 i?2 bbQ+B iBQM Q7 1MpB ' QMK2MUKV M/ _2b
jod jdoX

"2 v- ai2p2M hX RNNKkX 61biBK iBQM Q7 JQ/2H Q7 1MQM @BHRi@ B
"B+ ,CQOmM M HQ7i?2 1+QMGAK2NMBdXaQ+B2iv-

"2bH2v- hBKQi?v- M/ ai2T?2M *Q i2X RNNkX 6qQ F7 "2 p2 bmb r2H
7Q rQ F 2[mB 2K2MibBM TQp2 iv@ A 2HRREBBHB @M TQOM:;Q KBXd 2 pE
3k URV, k9N keRX

"J J2/B h2 KX Kky®QRXQ b b vi? iQM;QBM; 7Tm2H + BbBb rBHH BKT +
T iB+mH HvBMGQM/QM 8/29D aH2 D2 OIK"J r2#bBi2X G bi +
KR CmHvV RyiIR®&XffrrrX#K XQ ; XmFf#K @K2/B @+2Mi 2f/Q+iQ b@
Tm2H@+ BbBb@rBHH@BKT +i@?2 Hi?+ 2@b2 pB+2K@T "iB+m|

*p HHQ- H#2'iQ-1/m /Q* p HHQ- M/ _Q#2iQ B:Q#QMX kyR9X 6
iBQMb /m BM: M im’ 2pBRbQZ BX6+QK2 eM/a@INia9dR X

*?2 F° #QiB- _BF- M/ : pBM _Q#2 ibX kykRX 6G2 "MBM; iQ ?2Q °/, t
BM; M/ bm T Bb2 T B+2@;Qm;BM; "2;mH iBQM /nC@M;M?8 QP/lo A.
*QMbmK2™ D2QHBERMW, 8yd 8kNX

*22-U2QM@EQQ-A M: H2- M/CBMrQQ EBKX kyRjX 6 bbB;MBM; "2b
2Mib2®B2r Q7 1+QM QKB +URW/BR Ry d X

*HBMiQM- C M2X kykRX 66m2H b?Q i ;2 6;2iiBM; rQ b26 BM GQM/
++2bb2/, Kyk8Sr@eN @ KKBUKYyKRMXDb,ffrrrXi?2:m /B MX+QKf#mbB
KykRfQ+ifykf7Tm2H@b?Q i ;2@;2iiBM;@rQ bh2@BM@HQM/QM@ N

i3



*QH2K M-S mH *- 6 iBK .? B7- M/ PYBMHQH Pv2#Q/2X kykkX 66Q (
M/ T MB+ #mvBM; 22 / Q7 " 2tBi b "2TQ i2/ #vi?2 ""BiBb? K2/B
+QMi2Mi M"RVYISBbAEB + KK MRV, kyeX

*QKT2iBiBQM M/ J "F2ib mi@@BiuX kKQKSRiBiBQM M/ +QMbmK2" T
*] bm#KBbbBQM iQ i?2 "mbBM2bb MAM¥KBHIDEBEBX22K#KBbbB
i22 |ES "HB K2Mi "mbBM2bb M/ h /2 *QKKBii22X GQM/QM, *QKT
mi?Q RivXb,ff+QKKBii22bXT "HB K2MiXmFfTm#HB+ iBQMbf938
127 m¥if

*QM/Q 2HHB- . MB2H2X kyRkX 6g? i KQM2v + M i #mv, 1{+B2Mi K2+
bB:M HKZd M/ 1+QMQKB+d8URBQER| ek9X

*QM72/2° iBQM Q7 S bb2M;:2 1hM/BMT Q?2Xak Hkk R 7 L2r LOM w2 Q 1K
"mb2&diXi2b i? i #mb2b "2im M iQ /2TQi Qp2 MB;?iiQ "27m2H- "2
GQM/QM, *sSriIliEX ,ffrrrX+Ti@mFXQ ;fK2/B f;jRKk2Q f2M/BM; @i
MOM@x2 Q@2KBbbBQM@#mb2bXT/7

*QQF-*Q/v- M/ S2 HwXGBXkyk8X 60 Hm2 S B+BM; Q G2tmb G M2
Q7 .vM KB+ hQHHBM ; X6 CQ#TKb,H2irmXT2 XHxHBX+QKf bb2ibfT/7f"
DKTXX /7

2T "iK2Mi7Q "mbBM2bb-1M2 ;v AM/mbi'B Hai i2;vX kykR X 6L2r
7m2H bmTTHv +? BM T 2bbm  2bXai T+ 2 brir 2 X CQrpHvmkiy & 2 MK 2 N
M2rbfM2r@K2 bm 2b@iQ@7m i?2 @2 h2@7m2H@bmTTHv@+? B

X kykR#X 6ai i2K2Mi 7TQHHQrBM; K22iBM; #2ir22M i?2 "mbBM2b]
i'vX0 ++2bb2/ CAHTKYKEXX;QpXmFf;Qp2 MK2MifM2rbfbi i2K2M!
K22iBM; @#2ir22M@i?2@#mbBM2bb@b2+ 2i v@ M/I@7m2H@BM.

2T "iK2Mi7Q "mbBM2bb-1M2 ;v M/ AM/ambK'K8 "W Qi7 i2pvIXQWERZX QQ
BM i?2 L iBQM H 1K2 ;2M+vGESHI M+#QDb B2 24y XC miHVbk y ki8rX X
QP XmMFf;Qp2 MK2MifTm#HB+ iBQMbf2M2 ;v@ 2K2 ;2M+v@ TH
bmKK "'v@Q7@ 2bTQMb2@iQQHb@BM@i?2@M iBQM H@2K2 ;2N\

2T “iK2Mi7Q  h® MbTpQAXRyY&9ZB+2Mb2/ p2?2B+H2b ii?2 2M/ Q7 i?2
ivT2- 7m2H ivT2- F22T2 b?BTUT Bp i2 M/ +QKT MvV M/ mTT2 N
"2 i ""Bi BM M/ IMBi2/ EBWMh/EKXX;QpXmFf;Qp2 MK2Mifbi iBbiB
b2ibfp2?B+H2@HB+2MbBMX@ b ir 2B b2+ @/Hi k@ k 3 2 b

.2b?T M/2-J M bB- M/ um2 GBX kyRNX 6g?Q Bb b+ 22M2/ Qmi\ T
i “:2iBM: Q7 /Bb #BHBK2TBG: MKIBD®M QKB+ CQm "M HR RHOIWQK B +
kRj k93X

B KQM/- .Qm:H b gq- M/ S?BHBT > .v#pB:X RN3jX 6" MF "mMb- /2TC
MB/BOQM M H Q7 TQHBNRH\2+DNRQKR/N X

.Q ' b2v- C +FbQM- b?H2v G M;2 - M/ a? mM J+_ 2X kyk8X 66m2HB
iBQM +?QB+2 M/ i?2 BKTHB+ iBQMbK2QB2HR t+@M Q@ KRB +BGIQ XD N
1+QMQKB+ B@QHRYY jek 9yyX

JN



rQ +x F- SBQi - a+Qii .mF2 EQKBM2'b- M/ JQ? KK / F# "TQm X ky
i2°0m:? K "FA2%QXNQK23NBY9V, Ree8 ReN3X

Im QT2 MS "HB K2Mi 'v_2b2 "*»QuaP?pBR2RAMykBXmb S M/2KB+ a?Q
Pm" _2H iBQMb?BTirBH? M@Q/SXL e8kXy3NX mi?Q ,h D G MBM2N\
S "HB K2MIb,ffrrrX2m QT HX2m QT X2mf_2;. i f2im/2bf h :fky
1S an h UkykyVe8Kky3XnlLXT/7

6BMF2Hbi2BM- Kv- M/ J ii?2r CLQiQrB/B;/QX kyRNX 6h F2@mT M/
2pB/2M+2 7 QKi@R B0 i2 ' Hv CQm M H RjP 14 Y MR&yB+R 8 8 e X

“MQM- 1iB2MM2- M/ . pB/ G!T2x@a HB/QX kykyX 6aK HH T°B+2 °
b?Q+EHXEO M H Q7 i?2 1m QT2 M 1+QRBOKKBA dNiQ 3B3iBQM

:QH/bi2BM- Ai v- M/ /vS mxM2 X kyy8X 6.2K M/ /2TQbBi +QMi  +ik
# MF "mMEX0Qm M H Q26 BMW MRRNj RjkdX

QP2 MK2Mi- AMbiBinmai@ THX k9 kBRM Tli@gHHIZKBXBMbiBimi27Q :Qp2°
MiXQ :XmFf2tTH BM2 fbmTXH ¥ @2b% B/M@TH \Q ky-kBKb

QP2 MK2Mi P{+2 7Q a+B2MABHRPKkJXTiBp2 Tm +? bBM; #2? pBQm~
K2i?Q/b+ M #2 mb2/iQ T 2/B+i M/ KBiB; h2#7?2KB/mHBNTQ BX2RQ\p
2 MK2Mi P{+2 7Q a+B2M+2X G bi ++2bb2/ ky CmHv kyk8X :Qp2"
200Tbh, ffrrrX;QpXmFf;Qp2 MK2MifTm#HB+ iBQMbf / TiBp2@Tm +
M/@KBiB; iBQMbfr? i@/ " Bp2b@ / TiBp2@Tm +? bBM;@#2? pB!
#2@mb2/@iQ@T 2/B+i@ M/@KBiB; R@i?2K@/m BM;@+ Bb2b@

> MbK M- *?"BbiQT?2 - > "BbQM >QM;- m 2Q .2 S mHiBMIv@b? H
T B+2 pB2r Q7 AR+7@BI+XH "2TQ iX L iBQM H"m 2 m Q7 1+QMQK

> “iHBM2- C bQM .- M/ hBK _Qm:?; "/2MX kyy3X 6PTiBK H K2+? M
#m MBMSXOAM/BM:b Q7i?227Q iB2i? MMm H *JbvKTQbBmK QM
d8 39X

> biBM;b- CmbiBM2 a- M/ C2bb2Ja? TB QX kyRjX 66mM:B#BHBiv \
7°QK +QKKQ/Biv T BW22b[7Q *RBM& DQm M HRQ3 PDOYMREBN RON 3

>2M/2H- A; H- M/ pBp L2pQX kyye X 6J2 bm BM; i?2 BKTHB+ iBQ
BMp2MiQ v #2* QBIQKA 9BUeV, Rejd RedjX

X kyye#X 6a H2b M/ +QMbh &2 BIMpOMinQMWXD Q7 LdQAMQ,KB+b
89j 8eRX

>QHx- CmbiBM- 7 2H CBKOM2x@.m €M- M/ 1/m /Q G ;mM @JC;;.
i?2 /Bbi bi2 7Q° T°'B+2 ;Qm;BM; rBi? BM+2MiBD Bx2 M+ DRHDIMIKRB + 2
CQm'M H, TTHB2/RletQRQ,KjB 8N X

>Q'B-J b ?B Q- M/ EQB+?B Q Ar KQiQX kyR9X 6h?2 "mM QM / BHv
kyRRhQ?QFm 2 “i?[m F2, 7 +i}M/BM; M HvbBh22bQ/TQM2bQK 2 b
SQHBIB+ H DYQMYKeN RRjX

9y



>Qmb2 Q7 *QKKQMb 1MpB " QMK2Mi- 6QQ/ M/ m*@pB/BRNQKKEBIN22?2
Abbm2b Q7 a2+m Biv BREpAMI?a@ TQHVA7 a2bbBQM kyRN kR >* RF
#V i?2 >Qmb2 Q7 *QKKQMb iQ #2 T'BMi2/ kN J "+?2 KykRX GQM/Q\
2iiTh,ff+QKKBii22bXT "HB K2MiXmFfTm#HB+ iBQMDF8jeyf/Q+mt

ABXmF - _vmbmF2- 6mDBQ hQ BmKB-J Q LBb?B;m+?B-J b MQ B h
kykkX 6AKT +i Q7 +Q "2+iBM; KBbBM7Q 'K iBA®@bLQ@MIEANAB H /B
2yke8dj9X

C K2b- gBHHB KX kykRX 6"S b vb M2 "Hv i?B'/ Q7 BibIE 7m2H bi |
2mi2 ' bX ++2bb2/, kyk8wiyld@ kfkr+ kX KRXi2 b X +QKfrQ H/fmFf#2Z
MQ 'K HHV@mF@i° MbTQ i@KBMBbi2 " @i2HHY@# BiQMb@[m2mE

E2 M2- JB+? 2H- M/ hBKQi?v L2 HX kykRX 6*QMbmK2 T MB+ BM i
CQm M H Q7 2+@MQKRV B3 Ry8X

E2?7Q2-S i'B+F- M/ 0B ;BHBmMJB/'B; MXKkyRSZQB8 BH+RQ72JRIB2F Vv
1+QMQHKB#B 8jX

EHMKTT- hBHK M- M/ sm2RiQMFIBXBYKRX/ a?Q i ;2b,Ui?2 6iQBH
T2 OB P2 bBiv Q7 H#2i -6 +mHiv Q7 ‘ib-.2T "iK2Mi Q7 1+QM:1

G2b?MQ-C +Q# .X kykkX 6.vM KB+ K i+?BM; BMQpR+HD 1/2Q M 8 KEBW;
_2pBRRk URKV, j3de jNRyX

JBM+2 - C +Q#% RNIWBM:- 1tT2 B2M+2: iBIQM HMBM 2D ¥ Q7 1+QMQ
_2D2 “+?2-7AMBXIf1+QMS T2 bX 2T2+XQ ;f 2S1X M# ,M#2 #F,KB

JMM#Q/?- 1KK X6ky2MRX?Q i :2b, 9yy T2i'QH bi iBQMb BKTQb2 jy@T
MM Qmi  7mHHMXBHXbDRT, &Y KkBi@y3 @RYXKB "Q X+QXmMFfKQM2\
T2i'QH@bi iIBOMb@ ®MM@Qmi@k8ydNyjN

JMVH/2 K Mb-Gm+- M/" “iJ +* “i2vX kykRX 66m2H b?Q" i ;2b, *QmH
T2I'QH #2 i?2 mM/2 HVBM; + mb2\@iHTH2 b 22 EQ@QMp XYk 8BEQ M X + Q K
b?Q'i ;2b@+QMH/@i?2@MF@brBi+?@iQ@2RY@K2i ' QH@#2@i?2

L ;v- FQb-G€bxH|*b}F - M/ €b:vBK2bB- .€MB2H E2?H-S0i2 LOK2i
kyk8X 6PMHBM2 K2/B M/ 7m2H T MB+ #mvBM;, mM™ p2HBM; + r
>mM; "€Xdm M H Q7 J "F2iBM; h?2QRVKKK S +iB+2-

LFKm  -1KB- M/ C!M ai2BMbbQMX kyy3X 66Bp2 7 +ib #Qmi T B+2
+Qbi KQ/BPD Xén "i2°’Hv CQm M H RKj] UKYMREBE IR 9e9 X

L2 H- .2 °2F X- M/ a?2'rBM _Qb2MX RNNNX 6h?2Q 'B2b Q7 i?2 .Bb
> M/#QQF Q7 G #Q R2+BMOQHKBPHbH2v b?2M72HiI2° M/ . pB/l * /-
jdN 9k8X 1Hb2pB2°X

L2BHbQM->2M vX kyyNX 6S B+2 ;Qm;BM; p2 bmb T B+2 2/m+iBQM
>m "B+ M21BOMQKB+bRyBi2RW, RR RjX

LB+?QHb- H#2 i G- M/ _B+? '/ Cw2+F? mb2 X RN3kX 6h “;2iBM; i’
QM "2+BTB2MiKX0B+ M 1+QMQKIK+Uka2pBa&k jddX

9R



LB+?QHb- .QM H/- 1m;2M2 aKQH2MbFv- M/ h LB+QH mb hB/2K MX
r BiBM; iBK2 BM K2hBi2: XKQ/BX0M 1+QMQ keR+U j¥pBRK jkijX

LQ/ -a?mMv - M/E xm?B Q h2" KQiQX kyk9X 6 /vM KB+ KQ/2H Q7"
Zm MiBi iBp2 1+RaIDKAB OB N 8k R X

PO*QMM2HH-J 'iBM-m 2Q .2 S mH - M/ E i2 aKBi?X kykRX 6S 2°
aT2M/BM; /vM KB+b M/ T MB+ #mvBM; /m BM; 6Bb*PdAI@RBR2b b
9k UkV, k9N ke9X

P{+2 7Q° L iBQM H ai iBbiB+R ¥ RBONI kyKKKT +ib Q7 "BbBM; miQt
T B+2b QM +QMbmK2" 7m2H /2K M/- |E, CnPHwa kKR B (2 - m’; inBb-iHk
G bi ++2bb2/ ky ChiIHVbKYKI XX QMbX; QpXmFf2+QMQKVIi2+QMQKI
Q/m+iBpBivfiQmiTmif "iB+H2bf#2? pBQm  HBKT +ibQ7 BbBM; mi
Tm2H/2K M/mMFDmMHVKYKRIiQ mXnbikykkfkykk@yN @ yk

PT2 iBQM HS Q/m+iBpBiv M/ S2 7Q K M+2 BM 1M;HBb? L>a K#ml
o B I B&KMBREZX 6Q 2rQ / #v GQ / * "i2 Q7 *QH2bX GQM/QM, L>a
L>a 1M;H MiXb,ffrrrX2M;H M/ XM?bXmMFfrT@+QMi2MifmTHQ /bfk:
HNnT Q/m+iBpBivn M/nT2 ' 7Q K M+2nL>an K#mX M+2nh mbibn7B

S X kykRXF2i 2pB2r kyk&»? bbQ+B iBQM M/ S2i'QH _2i BH2 b |
2iiTh,ffrrrXmFT X+QXmFf bb2ibf/Q+mK2MibfKX F2i@ 2pB2r@T"

S'2MiB+2-* {?2°'BM2- CBMv M *?22M- M/"2H ai MiB+X kykyX 6hBK2/
M/ T MB+ #nv@M MOH Q7 2i BHBM; M/ *Q@MRmKRYjX2 pB+2b

Sm#HB+ i° MbTQ'i p BH #BHBi\B BIM/B}FXPRyKk] X¥SHQBYX Q ; fRY X kyjN ¢
dwoh 3K?iiTbh,ff/ i Xm#/+X +XmFf/ i b2if+8k833 N@+yX+@9 +7@

_ +2-JB+? 2HX kykRX 6"S, GQ 'v /' Bp2 b?Q’'i ;2b +HQbBM; bQK2 b
CmHv kYkgX ,ffrrrX##+X+QKfM2rbf#mIXBM2bb@ 8dNRkNkk

_7TFBM-*? "HB2- /| KaQHQKQM- M/ 1p M aQHi bX kykjX 6a2H7@i
;7 KbX® BH #H2 iaa_L 99N88jdX

_mbbQ- MM X ByBOMX Q° S VBM: 7Q" >2 Hi?+ "2, 1pB/2M+2 7 QK i?2
/IKBMBbi® hB@MXB+ H "2TQ iX qQ FBM: S T2 X

a+?KB/i- _Q#2'i*-" biB M g2bi# Q+F- M/>2M/'BF >Q2;2MX kykjX 6
#mVBM,X& M HQ7 1+QMQKB+ "2? pKRe, k3 MBexXiBQM

a?2T “/-J "F- M/ JVH2b q ;M2 X kyk8X 6.Q Q /2 Hb rQ F 7Q  b2H2+i
7°QK ?2 Hi? BMbm™ M+2 mKQ @2MMQLH @KLK BBR 82piB/2 rdd k 3 kk X

a?Q iH2-CQ?M6-C K2bJh?QKTbQM-.QM H/: Qb&m M /K2MiJkb "B
Q7 [M2m2BMCI@2Q BXH2v aQMbX

h?2 1+QMQKBDbiX kykRX 6q?v "2 ""BiBb? T2i"QH bi iBQMb "mMMBM
kyk&h?2 1+QM QMBI ;ffrrrX2+QMQKBbiX+QKfi?2@2+QMQKBbi@ 2
kdfr?v@ "2@# BiBb?@T2i QH®bi iBQMb@ mMMMBM: @/ v
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IXaX .2T "iK2Mi Q7 h> MbTQ62/iBOH+XaRN3RM/ GQ+ H _2bTQMb2b iQ
a?Qi :2b, amKK "Vh22TPQIB¥ H "2TQ iX ?piBb, #HPB#H# v "+?Bp2b
K2i"QXM2if/T;iHfmb/QifRN3R@72/2  H@bi i2@ M/@HQ+ H@ 2k
bmKK "v@ 2TXQXXX/2T iK2Mi Q7 h> MbTQ i iBQMX

IE :Qp2 MK2MiXIJBHKBRIX'v }MBb? mT i° BMBM; iQ bi i 7m2H /2HBp2°
2ti2M/b bmTTQ i i B BMIMRIM2Xb2X G bi ++2bb2iikl G HWXKyk8X
QP XMFf;Qp2 MK2MifM2rbfKBHBi '"v@ 7BMBb?@mT @i BMBM;
QP2 MK2Mi@2ti2M/b@bmXTQ i@iQ@BM/mbi v

02 /mx+Q hQ "2b- CX _X- M/ .X SSm@#HBmi XMyRQXi i~ p2H iBK2 K i
"2 i " Bi BM UhhJ kykjV UKykjXRiVTh,if/QB)Q fRyXKyMNIf#2/ +R

g2BixK M- J “iBM GX RNddX 6Ab i?2 T°B+2 bvbi2K Q ° iBQMBM: K
+QKKQ/BiviQ i?Qb2 r?Q MR22B2KAMK®M M H QFRId @ MIXKB +b -

gQQ/-JB+ 2H X kyk9X 6q?2M S MB+"mvBM; Bb _iBQM H, aim+im"
amTTHv Sm +? b2bX6 qQ ' FBM; T T2 X 02 bBQMI/MTb2/fL@PRK#2"
KB+ 2H rQQXX+QKf

uM:-6" MF- SBQi  .rQ +x F- M/ JQ? KK / F# "TQm X kyk9X 6*QKT
[2pB+2BH #H2 iaa_L 998eRN3X

UQM:QpX kykkX 6>Qr /Q ""BiBb? KQiQ ' Bbib T°272° iQ Tv 7Q  i?2B"
++2bb2/ T BH kBiiKyki§XmbBM2bbXvQm:QpX+QKf+QMi2MifodyR
KQiQ'Bbib@T 272 @iQ@T v@7QX@i?2B @7m2H@ 27BHHb@ M/

W2+F? mb2 - B+? /X kykRX 6ai’ i2;B+ bQ iBM;, i? 21 +«@HRQKB®b/2 |
S?BHQDL@TPRYV, €9 3RX
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TT2M/Bt

//IBIBOQM H };m 2b

TT2M/Bt 6B;m 2 R, Zm ‘i2 ' Hv MmK#2 Q7 Lu hBK2b “iB+H2b rBi?
i2°K- RNe3ZR@kyk9Z9

LQi2, 6B;m 2 b?Qrbi?2 [m "i2°"Hv MmK#2 Q7 L2r uQ F hBK2b "iB+H2b K2MiBQMBM; i2°'K "2H i2/iQ T
T2'BQ/b Q7 IXaX "2+2bbBQMb U;" v "2 bV-7Q  RNe3ZR@kyk9Z9X S MB+ #mvBM; "2H i2/i2°'Kb BM+H
6?Q /IBM;-06 M/ 6# MF "'mMX06 Zm "i2 'Hv "iB+HR?2QMEMuU RHWBREKbi?2p2HQT MHBRM,QI™2 "iB+H2

a2 "+? SAX . i2bQ7I1XaX 2+2bbBQMb b BM72 "2/ #v:.S@# b2?iiZHh2bfTBZYM B M BB 2 XQmflr2 B2bf(
Jda_:.8S"_ X G bi ++2bb2/J v ke- kyk8X
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TT2M/Bt 6B;m 2 k, . BHv p2" ;2 /B2b2H b H2b-/2HBp2 ' B2b- M/ bi
1M;H M/

LQi2, 6B;m 2 b?Qrbi?2 p2' ;2/ BHvb H2b-/2HBp2'B2b- M/ BMp2MiQ'v H2p2H 7Q" /B2b2H +'Qbb ; b
R8 iQ P+iQ#2  jR- KkykRX a H2b M/ /2HBp2'B2b "2 K2 bm 2/ BM i?Qmb M/b Q7 HBi2 bc BMp2MiQ v H
Q7 i MF + T +Biv }JHH2/X . i ‘2 Tm#HBb?2/ #v i?2 IE .2T "iK2Mi 7Q" 1M2 ;v a2+m Biv M/ L2i w2'Q
BM7Q K iBQM+B22 bi iBbiB+b BM /2p2HQTK2Mi QM p2° ;2 °Q / 7m2H b H2b- /2HBpX B2bi M/ biQ+F H
++2bb2/, 62# RR- kyk9X
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TT2M/Bt 6B;m 2 j, 2H iBQMb?BT #2ir22M K "F2i@H2p2H b?Q i ;2
BMp2MiQ v H2p2H

UVS iBHD?Q'i ;2b pb BMBiB HUT'¥i6@Hi BNOPDMi Q2% pb BMBiB H T2i QH

LQi2, 6B;m 2 b?Qrb i?2 #B@p ‘B i2 '2H iBQMDb?BT #2ir22M K "F2i@H2p2H b?Q" i ;2 b2p2'BivUv@ tBhb
Ut@ tBbVX S M2H U V b?Qrbi?2 2H iBQMb?BT 7Q Qm T "iB Hb?Q i ;2b2p2 BivK2 bm 2X >2°2-2 +°
"2 X S M2H U"V THQIib i?2 K "F2i@H2p2H T2 +2Mm BB iRQME/Mbi?Bi? bi }p2/ vb Q7 i?2 T MB+ ; BM
i?2 K "F2i@ p2° ;2 BMBiB HT2i'QH BMp2MiQ v H2p2HX 1 +? /Qi 2T 2b2Mib QM2 i° p2H@iQ@rQ F "2
bi M/ /2 Q R?MQ7 #B@p 'B i2 PGa '2; 2bbBQMbX g2 QKBi 8 K "F2ib /m2 iQ BMbm{+B2Mi / i X

9e



TT2M/Bt 6B;m 2 9, a?Q i ;2 b2p2'Biv M/ BMBiB H/B2b2H BMp2

UVaiiBQM@/ vb rBi? 7TmHH b?QUi"YV2ZAMBIB H /B2b2H BMp2MiQ v H2p

LQi2, 6B;m 2 b?Qrb b2p2'Biv Q7 b?Q’i ;2b M/ BMBiB H /B2b2H BMp2MiQ'v H2p2H i i?2 K “F2i H2p
hhg b BM 1M;H M/- +QHQ 2/ ++Q /BM; iQi?2 T2 +2Mi Q7 bi iBQM@/ vbrBi? 7mHHDb?Q i ;2/m BM,; i?
TM;BM; 77QKHQr Uv2HHQrV iQ ?B;?2 U#H +FVX S M2H U"V b?Qrbi?2b K2 K TrBi? K "F2ib+QHQ 2/ +-
BMp2MiQ'v H2p2H 7Q" /B2b2H QM a2Ti2K#2" kk- kykR- QM b+ H2 7°QK ?B;? UV2HHQrV iQ HQr U#H +
T2 +2Mi Q7 i MF + T +Biv }JHH2/X q2 QKBi 8 K "F2ib /m2 iQ BMbm{+B2Mi /i Ur?Bi2VX

9d



TT2M/Bt 6B:m 2 8, S 'iB H +Q "2H iBQMb Q7 K “F2i +? * +i2 BbhiE
b?Q i ;2b

UVJ2/BMbH2bb?Q+F QM } bi/vQ7T MB+

U"V ai iBQM@/ vb rBi? b?Q"i ;2 /m BM; } bi}p2/ vb Q7 T MB+

LQi2, 6B;m 2b?Qrb T iB H+Q '2H iBQMb Q7 K 'F2i +? *~ +i2 'BbiB+b rBi? K "F2i@H2p2H b H2b b?Q+F
US M2H U"VVX 1 +? T M2H b?Qrb i?2 +Q2{+B2Mib M/ N8W +QM}/2M+2 BMi2'p Hb Q7 HBM2 * “2;°2bb
QM b2'B2b Q7 K "F2i +? ~ +i2°'BbiB+bX AM S M2H U V- i?2 /2T2M/2Mi p "B #H2 Bb i?2 K2/B M ; b bi

QM i?2 }'bi/ vQ7i?2T MB+X AM S M2H U"V-i?2 [2T2M/2Mi p "B #H2 Bb i?2 b? "2 Q7 bi iBQM@/ vb r
Ui2 HV b?Q"i ;2 /m"BM; i?2 } ' bi }p2 / vb Q7 i?22 T MB+X J "F2i +? ~ +i2'BbiB+b BM+Hm/2 BM/B+ iQ"b

UQKBii2/ + i2;Q v, H ;2 iQrMV- /Bbi M+2 iQ i?2 +HQb2bi 7m2H biQ" ;2 +Bi2 7°QK i?2 TQTmH iBQM@
Q7 "S bi iBQMb- BMBiB H T2i'"QH BMp2MiQ v H2p2H- p2° ;2 +QMbmK2® bT2M/BM; BM T'2@T2 ' BQ/-

T2 '@T2'BQ/X Pmi+QK2b M/ +QMiBMmQmb+® * +i2 'BbiB+b 2 bi M/ */Bx2/ #27Q 2 2biBK iBQM bm-+
2z2+i Q7 QM2 bi M/ "/ /2pB iBQM BM+"2 b2X g2 QKBi 8 K "F2ib/m2 iQ BMbm{+B2Mi / i X



TT2M/Bt6B;m 2 e, : b bi iBQM T B+2 +? M;2b M/ b?Q"i :2 b

UVai i BQOM@H2p2H T B+2 +? M;2bVv 702" Ry 7 Bo+t2 +? M;2b M/ + m/2 QBH

LQi2, 6B;m 2 BHHmbi" i2b bi iBQM@ M/ K "F2i@H2p2H T 'B+2 +? M;2b #v b?Q i ;2 b2p2°'BivX S M2H
T2i'QH T'B+2b UBM fHBi2'V7 QK Kk / vb #27Q 2 iQ Ry / vb 7i2  i?2 bi i Q7 i?2 T MB+- ; BMbii?2 K °
/ vbrBi? T 'iB Hb?Q"i ;2X 1 +?/Qi 2T '2b2Mib QM ; bbi iBQMX g2 HBKBi i?2 b KTH2 iQ bi iBQMb rBi
i?72/ vb Q7 T'B+2 K2 bm '2K2MiX h?2 HBM2 BHHmbi" i2b i?2 HQ+ H KQpBM; p2" ;2 rBi? N8W +QM}/2
iBK2 b2°B2b Q7 i?2 T2 +2Mi +? M;2 BM p2° ;2 T2i'QH T°'B+2b U '2H iBp2 iQ k/ vb #27Q 2 i?2 T MB+V
7i2° 1?2 bi i Q7 i?2 T MB+X ai iBQMb "2 ;"QmT2/ BMiQ i2°'+BH2b # b2/ QM i?2 K "F2i@H2p2H T2 +2N\
b?2Qi ;2 /m'BM; i?2 } bi}p2/ vb Q7i?22 T MB+X h?2 #H +F HBM2 b?Qrb i?2 T2 +2Mi +?2 M;2 BM i?2 / Bl
6P" U'2H iBp2iQk/ vb#27Q°2i?2 T MB+V "2TQ i2/ #vi?2IXaX 1M2 ;v AM7QhK QEQM 2K BMB®i- iBQM:
S'B+2 6P" U.QHH b T2 " ""XH¥ bia##A2bb2/ a2T R8- kyk8X
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TT2M/Bt 6B;m 2 d, : b bi iBQM r Bi iBK2b M/ T 'B+2 +? M;2b- #v b
b?Q i ;2

UVJ F2i@H2p2H T Bi iBK2b"V ai iBQM@H2p2H +? M;2b BM T2i Ql

LQi2, LQi2, 6B;m 2 b?Qrb K "F2i@H2p2H r Bi iBK2b M/ bi iBQM@H2p2H T B+2 +? M;RhHik i?2 T2 +2
b?Q i ;2X S M2H U V b?Qrb i?2 K "F2i@H2p2H p2 ;2 M/ Ny@i? T2 +2MiBH2 Q7 r Bi iBK2b UBM KBM
Q7 i?2 T MB+ #v b?Q"i ;2 b2p2°BivX g2 QKBi K *F2ib rBi? H2bb i? M kyy “2}HH 2p2Mib BM i?2 r Bi iBK
S M2H U"V b?Qrb +? M;2b BM ; b bi iBQM T2i"QH T 'B+2b UBM fHBi2 'V 7 QK irQ / vb #27Q°2 iQ }p2 / v
#v b?Q'i ;2 b2p2°BivX 1 +? /Qi 2T 2b2Mib QM2 ; b bi iBQMX g2 HBKBi i?2 b KTH2 iQ bi iBQMb rBi?Qn
Q7 T'B+2 K2 bm 2K2MiX h?2 HBM2 BHHmbi  i2bi?2 HQ+ H KQpBM; p2' ;2 rBi? NS8W +QM}/2M+2 BMi:
i?2 p2° ;2 T'B+2 T2 HBi2 Q7 T2i'QHr b RXje- +Q "2bTQM/BM; iQ 0dXy8 T2 ; HHQMX

8y



TT2M/Bt 6B;m 2 3, S'2/B+i2// vb mMiBH M2ti "2}HH- a2Ti2K#2"

LQi2, 6B;m 2 b?Qrbi?2 /Bbi'B#miBQM Q7 i?2 T 2/B+i2/ MmK#2" Q7 / vb mMiBH +QMbmK2'bé M2ti “2}H
Ki- QM2 / v #27Q°2 i?2 T MB+- M/ a2Ti2K#2  N-irQ r22Fb #27Q 2 i?2 T MB+X

8R



TT2M/Bt6B;m 2 N, J '"F2i@H2p2H "2}HH " i2b M/ 2H iBp2 +? M;2b
b?2Q i ;2
UV 2}HH " i2b#v b?Q i ;2 b2p2 BV *? M;2 BM "2}HH ~ i2b-ivT2

Uu*VvV *? M;2 BM "2}HH " i2b-ivT2U.V *? M;2 BM "2}HH "~ i2b-ivT2 *

LQi2, 6B;m 2 b?Qrb #BMb+ ii2° THQib Q7 K "F2i@H2p2H "2}HH " i2b M/ivT2@bT2+B}+ +? M;2b BM "2}
rBi? 7mHH b?Q"i ;2X S M2H U V b?Qrb i?2 T2 +2Mi Q7 +QMbmK2 b "27m2HBM; i?2B" + b /m BM; i?2
ko@k3c Tm TH2V M/ i?2 b K2 }p2@/ v T2'BQ/irQ r22Fb 2 '"HB2  Ua2TX Ry@R9c ;" vVX S M2Hb U"V L
“2}HH C i2b #2ir22M i?2 irQ T2 ' BQ/b 7Q" i?°22 m ;2M+v ivT2bX hvT2@ +QMbmK2'b "2}HH 2p2°v }p2 /
hvT2@" +QMbmK2 b “2}HH H2bb 7 2[m2MiHv #mi "2 T 2/B+i2/iQ "2}HH rBi?BM i?2 M2ti }p2 / vb U?B
+QMbmK2'b HbQ "2}HH H2bb 7°2[m2MiHv M/ "2 T 2/B+i2/iQ "2}HH BM bBt Q" KQ 2/ vb UHQr “27m2}
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TT2M/Bt 6B;m 2 Ry, J "F2i@H2p2H "2}HH " i2b Q7 ?2B;?2@ M/ HQ

UV _2}HH b? "2b/m BM; T MB+ MQ@Q"KLIHIKKEBx2/ +? M;2 BM 2}HH b? "

LQi2, 6B;m 2 b?Qrb /Bbi'B#miBQMb Q7 K "F2i@H2p2H "2}HH * i2b #v m ;2M+v ivT2 M/ MQ K HBx2/ +7
i?72 /Bbi'B#miBQM Q7 ivT2@bT2+B}+ K "F2i "2}HH ~ i2b UBM WV BM MQ K H iBK2b Ua2Ti2K#2 Ry R9'
i?72T MB+ Ua2Ti2K#2 k9 k3VvX S M2H U"V b?Qrb i?2 MQ 'K HBx2/ +? M;2BM K "F2i@H2p2H "2}HH " i2k
Bb-7Q 2 +? K "F2i M/ ivT2-r2 +QKTmi2 i?2 T2 +2Mi +? M;2 BM i?2 "2}HH " i2 M/ /BpB/2 Bi #v i?2 K t
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TT2M/Bt 6B;m 2 RR, 1[mBHB# BmK "2H iBQMb?BT #2ir22M b?Q i
"2}YHH T Q# #BHBIiv

LQi2, 6B;m 2 b?Qrb i?2 2[mBHB# BmK "2H iBQMDb?BT #2ir22 MW, \F 2NM@ iP2p2@IM/BQBIQ;M 12 b2 HBHVTU Q # ¢
#BHBIWY b r2HH b i?2 /Bbi'B#miBQM Q7 b?Q'i :2 b2p2°Biv +'Qbb K "F2ibX

89



TT2M/Bt 6B;m 2 Rk, .Bbi'B#miBQM Q7 K "F2i@+H2 "BM; r

LQi2, 6B;m 2 b?Qrb ?BbiQ;  KQ7 KQ/2H@T 2/B+i2/- K ‘F2i@+H2 "BM; r Bi iBK2bX q2B®Mi BM i?2b2 |
1[m iBQM BIMiBH i?2 T 2/B+i2/ b? "2 Q7 +QMbmK2 b rBi? “2}HHQ{my2HK2 12Q 2B H? ZH2 bt QTH v
Q#b2 p2/ "2}HHb /m BM; i?2 }'bi}p2/ vb Q7 i?2 T MB+X
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" //IBIiBQM H i #H2b

TT2M/Bth #H2 R, *QMbmK2 @H2p2H bmKK "v bi iBbiB+b- " N
b p2° ;2 hQi H Pi?2° _2H iBp2qQ'F Sm#HB+
bi iBQM [/ vb bT2M/@ i° Mb@ iBK2 7°QK i Mb@
bT2M/@#2ir22M BM; TQi @ b p2/ ?2QK2 TQ'i @
BM; “2}HHbDb iBQM 7 QK iBQM
bT2M/@/ BpBM; p BH@
BM; #BHBiv
: b bi iBQMbT2M/BM; U V RXyy @yXd9 yXj9 yXy8 yXjy yXyd
p2° ;2 / vb #2ir22M "2}HHDb RXyy @yXR3 @yXyR @yXkj yXyk
hQi HbT2M/BM; U V RXyy yXR3 yXR9 yXRy y X
Pi?2° i MbTQ'i iBQM bT2M/BM; U V RXyy yXyy yXR3 )
_2H iBp2 iBK2 b p2/ 7°QK /"BpBM; UKBMV RXyy YXR] 3
qQ'F 7°QK ?QK2 UWYV RXyy yXyk
R XYy

Sm#HB+ i MbTQ i iBQM p BH #BHBiv

LQi2, h #H2 b?Qrb ° MF +Q "2H iBQMb Q7 +QMbmK2" +?
+QMbmK2'8b p2° ;2 r22FHv bT2M/BM; i; b bi iBQMb-
Qi?2° i° MbTQ'i iBQM UTm#HB+ i MbTQ'i iBQM- i tB-
“2bB/2Mib rQ FBM; 7 QK ?QK2-

8e

" +i2°'BbiB+b K2 bm 2/ BM i?2 T'2@T2 BQ/X
p2° ;2 MmK#2" Q7 / vb #2ir22M "2}HHb- iQi H
M/ "B/2@b? "2V- "2H iBp2 iBK2 b p2/ 7°QK /°
M/ i?2 Tm#HB+ i° MbTQ i iBQMR?® 2bmB#B HBhbv BBW/IBtXbX22 h #H2



TT2M/Bt h #H2 k, *QMbmK2 @H2p2H bmKK v bi iBbiB+b- #v

hvT?2 hvT2 " hvT2 *
J2 M a. J2 M a. J2 M a.
UV :bbiiBQMbT2M/BM;
: bbi iBQM bT2M/BM; U V 9NXy8 RNXNS3 k8Xek RRXN9
p2° ;2 / vb #2ir22M "2}HHDb IXNR yXdN RyXRd 9Xe9 Rj
u"v "'Q /2" bT2M/BM;
hQi HbT2M/BM; U V 9kNXRN RddXdN jejXR9 RekXyj j
Pi?2°i° MbTQ'i iBQM bT2M/BM; U V kXjd dXy3 kX9N e XNk
_2H iBp2 iBK2 b p2/7 QK /'BpBM; UKBMV kkjXjy kyeXyj RejXdR Re8
U*V >QK2@GaP +? ° +i2°'BbiB+b
gQ FBM; 7" QK ?QK2 UWYV j9Xde RjXjR j9X39 RjX8k j9X
Sm#HB+ i° MbTQ i iBQM p BH #BHBiv BM/2t kdeXRj eeRXjN kdeX9R
U.V _2}HH m ;2M+v
S'2/B+i2// vb mMiBH M2ti "2}HH kXyy RX8N RXed RXde
LmK#2° Q7 +QMbmK2 b 3R-k3]j kNj-dy8 kNN -

LQi2, h #H2 b?Qrb bmKK “v bi iBbiB+b 7Q° Qm > +QMbmK2 b KTH2- #v m ;2M+v ivT2X g2 "2TQ'i i?
bi M/ //2pB iBQM Q7 2 +? +QMbmK2™ +? ~ +i2'BbiB+X q2 bbB;M +QMbmK2'biQ m ;2M+v ivT2b # b2/ (
BM i?2 KQMi?b #27Q 2 i?2 T MB+ M/ i?2B" T '2/B+i2/ "2}HH / i2 b Q7 i?22M/ Q7 / v QM a2Ti2K#2" kj.
2p2°v }p2/ vb U?B;? "27m2HBM; m ;2M+vVX hvT2@" +QMbmK2 b "2}HH H2bb 7°2[m2MiHvV #mi "2 T 2/
/ vb U?B;? "27m2HBM; m ;2M+vVX hvT2@* +QMbmK2'b HbQ "2}HH H2bb 7°2[m2MiHv M/ "2 T 2/B+i2
T27mM2HBM; mT;2M+vVX
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TT2M/Bt h #H2

j, amKK °

v bi iBbiB+b-T 2/B+i2/ KQ/2H T Bl

0 A ww;
UV HH +QMbmK2'b
Tk8 y X kk yXyR yXRe
T8y jX83 yXke 8 Xkk
Td8 83XR]j 9X8y RejXRj
_ MF +Q "2H iBQM Yy Xjj
U"V hvT2 +QMbmK2'b
Tk8 RX3j yXyR RRX39
T8y kdXkN yXRR kjyXij9
Tds8 9y9Xjd RXNS8 9j3NXRN
_ MF +Q "2H iBQM yX9R
U*V hvT2 " +QMbmK2 b
Tk8 yXk8 yXyR yX3R
T8y i XNy y XKj R3X98
Td8 83 XNd I9Xyy 9ykXe8
_ MF +Q "2H iBQM yXjd
U.V hvT2 * +QMbmK2'b
Tk8 y XRk y Xyk y Xyk
T8y RXNy yXj8 yX8j
Td8 jY XK]j e XRj RkX9j
_ MF +Q "2H iBQM yXj9

LQi2,

h #H2 b?Qrb F2v KQK2Mib Q7 i?2 T '2/B+M/ p Hm2 Q7 |BEKEEM?2 BKTHB2/ rBHHBM;M2bb iQ r Bi
ghgi-BM ?Qm'bX g2 +QKTmi2 +QMbmK2 6b rBHHBM;M2bb iQ r Bi #v blQ@WwBM; 7Q0 kx22Q@XBi iBK2 i? i
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* .1 M/ K2 bm 2K2Mi

*XR :2Q;  T?B+ mMBib M/ + Qbbr HFD

h™ p2H iQ rQ Fg22 M2 K "F2i hb p2H iQ gQ RJhiRq V- r?B+? T@

T QtBK i2b b2H7@+QMi BM2/ H #Q K "F2i "2 M/ Bb /2}M2/ #v i?Z
ai iBbiB+b UPLaV # b2/ QM +QKKmiBM; T ii2 " MbX g2 mb2 i?2 kyRF
reB+? biBTmH i2b i? i i H2 bi d8W Q7 i?2 "2 6b "2bB/2Mi rQ F7Q "+
M/ iH2 bid8W Q7DQ#b BMi?2 "2 "2}HH2/#vHQ+ H 2bB/2MibX F
#QmM/ "B2b M/ BKiQ '2~2+i 7mM+iBQM H 2+QMQKB+ ;2Q;" T?B2l
i?72 Q{+BLH mb2 ;mB/2 7Q i?2 KWRR hhqg b

GQr2  amT2 PmiTm2 bbBXM 2 +? +QMbRAR22T@mT2  PmiTmi "2
UGaP V- r?B+? Bb bK HH ;2Q;  T?B+ mMBi /2p2HQT2/ #v i?2 PLa if
bi #H2 HQ+ H "2 bi iBbiB+b Qp2 iBK2X GaP iviB+ HHv +QMi BM
R-yyy j-yyy 2bB/2Mib- M/ Bb +QKT ~ #H2 BM bBx2iQ la+2Mbmb i’
/I2}MBiIiBQM-r?B+? K TBMiQ kyRR hhg bX 6Q KRL2 BMZ QnMKBIBRQKD- b
i?72 kyRR *2Mbmb ;XQ; T?B2b

JB//H2 amT2  PmiTqRiQRIi BM BM+QK2 2biBK i2b JBPHA 2p2TF2Q 7
PmiTmi U2ZaP VX JaP bmbm HHv +QKT ' Bb27Qm  Q }p2 GaP b-rBi?
?QH/b M/ 8-yyy R8-yyy T2 ' bQMbX q2 mb2 i?2 kyRR GaP /2}MBiBQ
hhg bX 6Q° KQ 2 BM7Q K PBLQMrb2Z 2 iPR/2 7Q " i?2 kyRR *2XIbmb ;2Q;

AMi2 M iBQM Hh2 "BhQ@2BIH. BRp2K2IMi 7Q  1M2 ;v a2+m Biv M/ L2
Tm#HBb?2b / BHv p2 ;2 7m2H b H2b- /2HBp2 'B2b- M/ BMp2MiQ v
i i22AMi2 M iBQM H h2 "BURBGHDI PR 2MPBb ;2Q;  T?B+ +H bbB}+ iB
#v PLa- bTHBib i?2 IE BMiQ RdAN "2;BQMb- +Q "2bTQM/BM; iQ +QmN\
"QmT2//Bbi'B+ibX "2+ mb2i?2'2BbMQQM2@iQ@QM2K TTBM; Q7
HQM +QQ /BM i2b Q7 : b bi iBQMb BM i?2PaJ/ i iQ +QMbi m+ii?2
i i?72 hhg H2p2HX AM T “iB+mH “-r2 bbB:Mi?2 p2 :2 BMp2MiQ v
BM MAhG@] M/i F2i?2 p2 ;2 + Qbb HHbi iBQMb BM hhqg X

PLa SQbi+Q/2 .BHHBMX¥ i?2 /Bz2 2Mi ;2Q;" T?B+ mMBib-r2 mb2 i
P2'bBQM Q7 i?2 PLa SQbi+Q/2 .B 2+iQ vX h?Bb /B 2+iQ v HBMFb w2
GaP b U#Qi? kyRR M/ kykR p2 ' bBQMbV- M/ iQ hhg bX 6BL&KQ 2 BM"
SQbi+Q/2 .B 2+iQ v UXn;mbi kykkV
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TT2M/Bt 6B;m 2 Rj, IMBi2/ EBM;/QK

LQi2, 6B;m 2 b?Qrb K T Q7 i?2 IMBi2/ EBM;/QK- +QKT BbBM; i?2 +QmMi B2b 1M;H M/- LQ i?2 M A2
1M;H M/ Bb +QHQ 2/ BM/ 'F@#Hm2 #2+ mb2 Qm- M HvbBb 7Q+mb2b QM K "F2ib BM i?Bb +QmMi vX

ey



TT2M/Bt 6B;m 2 R9, h p2H@iIiQ@rQ'F "2 b M/HQr2 bmT2"

UVhhgbBMI1IM;H M/ U"V GaP b BM hhgq a?2{2H/

LQi2, 6B;m 2 b?Qrb K TQ7i p2H@iIiQ@rQ'F "2 bUhhgq bV BM 1M;H M/-rBi? hhg a?2{2H/ BM/ "F@#
K TQ7 HHHQr2  bmT2 QmiTmi "2 bUGaP bV BM hhg a?2{2H/X

*Xk amTTH2K2Mi v /i

PT2Mai 22ilTQ¥i BM i?2 H iBim/2@HQM;Bim/2 +QQ /BM i2b M/ #°
. b bi iBQMb BM i?2PM2MaQKR2iUPI&IVX h?2 /i b+ T2 r b /QM2 BM .
kyk9X AM iQi H- r2 B/2MiB7v 3-k83 ; b bi iBQMb e-9d9 BM 1M;H M/
g H2b- M/ 9d9 BM LQ i?2 M A'2H M/X g2 bb2bb2/i?2 ++m > +v Q7 |
#v K Mm HHv b2 "+?BM: 7Q" #Qmi R-dyy ; b bi iBQMb rBi? KBbbBM;

6B;m R8+QKT “2b i?2 MmK#2 > Q7 ; b bi iBQMb #v # M/ B/2MiB}2/
iQ i?72 MmMK#2 Q7 ; b bi iBQMb #v #° M/ 2TQ i2/ BM i?2 kykk J “F2i
_2i BH2'b bbQ+B iBOMWKRX V+4® /BM:iQ S_ -i?2°2Bb iQi HQ7 3
bBi2- BM+HmM/BM; bBi2b mM/2" /2p2HQTK2Mi- BM i?2 IE b Q7 LQp?2
#° M/b-r2 B/2MiB7v "Qm:?Hvi?2 b K2 MmK#2 Q7 bi iBQMB®BM i?2 P

9&x2%i b 2M2 ;v Bb M BM/2T2M/2Mi 7m2H /Bbi'B#miQ" M/ +QKT'Bb2b * M;2 Q7
eR



TT2M/Bt 6B;:m 2 R8, LmK#2 Q7 ; b bi iBQMb #v # M/- PT2M ai 22
S2i'QH _2i BH2'b bbQ+B iBQM US_ V

LQi2, 6B:m 2 b?2Qrb i?2 MmK#2 > Q7 IE ; b bi iBQMb #v #° M/ B/2MiB}2/ BM i?2 PT2M ai*22iJ Tb /i ;
IE; b bi iBQMb #v #° M/ b "2TQ'i2/ BM i?2 kykk J "F2i _2pB2r #v i?2 S2i QH KRH¥BHR MK#HDQ®+B iBQM
“2TQi2/ #v S_ "2HV QM /i 7 QK i?2 1tT2°B M * i HBbi IE- "2H2 b2/ LQp2K#2  kykRX . b?2/ HBM2 |
HBM2X 6B:m 2 QKBib 93N bi iBQMb BM PaJ MQi K i+?2/iQ # M/BMi?2S_ "2+Q'/b- M/ kRe bi iBQI
K i+22/iQ # M/BMi?2Pal/ i X

kykR IE *2Mig@ Q%i BM GaP @H2p2H +? ~ +i2 ' BbiB+b 7°QK i?2 IE
rb +QM/m+i2/ BM J “+? kykRX h?2b2 /i BM+HmM/2 BM7Q K iBQM ;
THQV2/ "2bB/2Mibi? i 6rQ'F K BMHvV i Q  7°QK ?QK2X6 g2 mb2 i?Bb
+? * +i2 BbiB+ BM i?2 p Hm2b Q7 /'BpBM; M/ Q7 iBK2X 6Q  KQ 2 [
PLap "B #H2 /Q+mX2Mi iBQM

SM#HB+ i° MbTQ i iBQM pqB @ #iBBN i@ EMEKHRp2H / i QM Tm#HB
TQ'i iBQM p BH #BHBiWT7"BK.iP2*2Mii?2 IMBp2 bBiv Q7 :H b:QrX I
+QMbi'm+iBQM Q7 i?2 p BH #BHBiv BM/2t Bb /2b+ B#2/ BM M2DB
M/ J bQMyBAK ""Q /Hv- i?2 mi?Q b mb2 b2 pB+2 b+?2/mH2b 7 QK
/Bbi"B#miBQM Q7 i'BTb iQ K2 bm 2 i?2 2Qm Hv MmK#2 > Q7 i'BTb T
©:°2: i2 i?Bb BM/2t iQ i?2 GaP H2p2H- i?2 mi?Q'b HbQ ++QmMi
bi iBQMbfbiQThX

h> p2H iBK2 d2i X#i BM KQ/2@bT2+B}+ i° p2H iBK2 /i ii?2 GaP
02 /mx+Q hQ "2b M/WyK@RMQ 2 +? Q'B:BM GaP -i?2/ i +QMi BMi?
i p2H iBK2iQ HH /2biBM iBQM GaP bi? i+ M #2 2 +?22/ rBi?BM R8
i° MbTQ i iBQM- #BFBM; Q" r HFBM:;X h’ p2H iBK2b bbmK2 7°22 i
/m> iBQM Bb "B;?2i@+2MbQ 2/X

ek



J 'F2i@H2p2H r ;2 /BRI BHMEBEEX KQK2Mib Q7 i?2 kykR r ;2 /Bbi
7Q 2 +? hhg 7' QK iMMiMm Ham p2v Q7 >Qm bJ M LVIMBM;b / i b2i
2TQibi?2 p2° ;2?2Qm Hvr ;2-i?2i?°22[m "iBH2b- M/i?2 MBM2 /.
#miBQMX g2 mb2i?2 ; Qbb ?Qm Hv T v7Q HHU7mHH@IBK2V 2KT
KQ'2BM7Q 'K iB@PMali2i2 iQazmK2Mi iBQM

AM+QK2 2biBK i2b 7Q qBKQ#iHB M2BWMX+ QK2 2biBK i2b ii?2JaP H2p:
QM i?2 }M M+B Hv2 ~2M/BM:; kykyX 6Q° KOL2B M 7/Q KmilBZTMI - i BZ2Vi ?

*Xj a KTH2 +QMbi' m+iBQM

AMi?Bbb2+iBQM-r1r2/2b+ B#2i?2+QMbi m+iBQMQ7Qm  +QMbmK2"
iB7v T vk2Mi + /bi? i "2 +iBp2Hv mb2/i?2 Qm;?2Qmii?2 b KTH2 T2
jR- kKykRV-7"2[m2MiHVi® Mb +i i; bbi iBQMb- M/ 2t?B#Bi bT2M/E
iQ BKTmi2i?2B  HBF2HV ?QK2 HQ+ iBQMX br2+ MMQi HBMF KmHiE
pB/m H-r2i 2 i2 +?2+ '/ b b2T " i2+QMbmK2 M/ mb2i?2i2 Kb 6+
BMi2 +? M;2 #HvX

g2 BKTQb2 i?°22 T°'BK 'v b2H2+iBQM +'Bi2°'B X 6B bi- + '/ Kmb
bT2M/BM; 2p2 v r22F- 2Mbm BM; +iBp2 mb ;2 i? Qm;?2Qmii?2 b KT
Kmbi ? p2 i H2 bi}p2 "2}HHb #2ir22M T'BH R a2Ti2K#2" R8- kykR-
#2ir22M LQp2K#2 R .2+2K#2  jR- kykRX g2 /2}M2 “2}HH b ; bk
Q7 i H2 bi RyX h?Bb "2[mB 2K2Mi 2Mbm 2b i? i + "/ Bb +iBp2Hv
/[IBiBQM- Bi HHQrb mb iQ K2 bm 2 ?2Qr 7°2[m2MiHv i?2 +QMbmK2"
BMi?2 KQMi?b H2 /BM; mT iQ i?2 T MB+X G biHv- + '/ Kmbi 2;Bbiz
rBi? i H2 bi i?°22 /IBbiBM+i 6 i@?QK26 K2 +? Mib /m"BM; Qz@rQ |
J2 +? MibBMi?20 i@?QK206 + i2;Q vBM+HmM/2 ;" Q+2 vbiQ 2b M/ b
+?222b2 b?QThb-# F2'B2b-/"m; biQ 2b M/ T? 'K +B2b-TQbi Q{+2b- #
?2Qm'b "2 /2}M2/ b Mv iBK2 #27Q 2 N K Q" 7i2° 8TK QM r22F/ v
r22F2M/X " b2/ QM i?BbBM7Q K iBQM-r2 BKTmi2 + “/6b?QK2 HQ+
HiBim/2@HQM;Bim/2 +QQ /BM i2b Q7 i?2i? 22 KQbi 7°'2[m2MiHV p
[m "i2°"X g2 QMHV F22T + /b 7Q  r?B+? i?2 BKTHB2/ ?QK2 HQ+ iBQ
8 FBHQK2i2°'b Q7 2 +? Qi?2 X h?Bb HHQrbmbiQ bbB;M 2 +?2 + 7/ i
UGaP V-r?B+?r2 272 iQ bi?2+ /6b?QK2 HQ+ iBQMX

*X9 *QMbmK2™ +? ° +i2 ' BbiB+b M/ "2}HH m ;2M+v

AMi?Bbb2+iBQM-r1r2/2b+ B#2i?2+QMbi m+iBQMQ7Qm > +QMbmK2"

q2 /2p2HQT b2i Q7 +? ~ +i2 'BbiB+b iQ T'Qtv 7Q  +QMbmK2 6b p
Q7 iBK2 i?2 irQ F2v /IBK2MbBQMb Q7 +QMbmK2  ?22i2°Q;2M2Biv BM
“2/2°Bp2/ 7°QK +QMbmK2 b6 + /i° Mb +iBQMb BM i?2 k9 r22Fb #2
R a2Ti2K#2 R8- kykR- br2HH b i?2B ?QK2 HQ+ iBQMbX

b bi iBQM bT2M/BMbmuKVIXT i?2 KQmMi Q7 HH i° Mb 4iBQMb Q1
rBi? IE: b bi iBQMbX : b bi iBQMb BM+HmM/2 #Qi? 67TmMHH@b2 pB+2

ej



K2MBiB2b HBF2 +QMp2MB2M+2biQ 2 Q  + “r b?-Q b6 miQK i2/
TVv@e i@TmKT bi iBQMbX

P2 ;2 / vb #2ir22Mq223QIMVK i?2 MmK#2 Q7 / vb #2ir22M irQ "2}
/2YM2 “2}HH b : bbi iBQMi Mb +iBQM 2t+22/BMJ2RYyP26Q2 2 +? -
P2 2 MMK#2 Q7 / vb #2ir22M “2}HHDbX

hQi H bT2M/B&R WmKXnT i?2 KQmMi Q7 HH i  Mb +iBQMIEQ7 +QM
K2 +?2 MibX

Pi?2 i MbTQ i iBQM b§2MmMBMMU i¢X KQmMi Q7 HH i Mb +iBQM
K2 +? Mib BM “2i BH + i2:Q B2b Tm#HB+ i° MbTQ i iBQM-i tBb- M/

hBK2b p2/7 QK+ "i° g2HQKBBWX+QMbmK2 bo+ /i° Mb +iBQMb
bT2+B}+ i° p2H iBK2b iQ K2 bm 2 ?Qr Km+? iBK2 i?2v b p2 7 QK i p
+QMbmK2 - r2 Q#b2 p2 r?2M M/ r?2°2 i?2v i Mb +i2/ QM ;Bp2M /
+QMbi*m+ii?2B  b?QTTBM; i'BTbX AMT "iB+mH “-r2 HHQr2 +? +Q
i'BT [/ v-#2;BMMBM; M/ 2M/BM; i ?22  ?2QK2 HQ+ iBQMX 6Q" 2 +? i
i p2HIBK2 77QKRDK2 Mi OR K2 '+ Mi ORK2 7Q  i° p2H #v + - Tm#
i MbTQ i iBQM- #BF2- M/ r HFBM;X b i p2H iBK2b "2 B;?2i@+2M
irQ ?2Qm b iQ 2p2'vmMQ#b2 p2/ HBMF QM i BTX 2 i?2M +QKTmi2
+  "2H iBp2iQ i?2 M2ti 7 bi2bi KQ/2X PM/ vb rBi?Qmi i° Mb +iBQ
bmK2 K F2b MQ b?QTTBM; i BT M/-i?mb- "2+Q /b x2 Q iBK2 b p2/
+QMbmK2 -r2 +QKTmi2i?2 p2 ;2r22FHviBK2 b p2/7 QK+ " i p2t
HBF2HB?QQ/ Q7 K FBM; i'BT M/ i?2 H2M;i? Q7 2 +?2 i'BT +QMi B#
+ Tim 2b i?2 +Qbi Q7 bm#biBimiBM; i° MbTQ i iBQM KQ/2b r?BH2 k
Q#b2 p2/ bT2M/BM; T ii2 MX

qQ FBM: 7 QK ? QiR2QUAVEBNX i?Bb p "B #HQKRQK 12BKbAib 2T Q ib-
7Q° 2 +?2 GaP -i?2 T2 +2Mi Q7 "2bB/2Mib BM 2KTHQVK2Mi r?Q rQ F
# bBbX

Sm#HB+ i° MbTQ i iBQM pgBH)#BBIRBiv?BM/EBWRZNh#FHBRK i MbTQ i
p BH #BHBiv BM/B+Wyk\{b UMhHhBY +QMbi " m+iBQM Bb /2i BH2/ BM
h? Fm B ?-J+>m;?- MJIYRMNOQM?Q BM/2t K2 bm ™ 2b 6?2Qr Tm#HB+ i~ Mb
T QpBbBQMb bmTTQ'i# bB+ +iBpBiB2b Q7 HQ+ H “2bB/2Mibd M/ 2
i?2°Qm;? b2 pB+2 bi iBQMb- b r2HH b i?2 r HFBM; /Bbi M+2 iQ i?2
"2~2+ib #2ii2° p BH #BHBiv Q7 Tm#HB+ i° MbTQ i iBQMX

:bi MFH2p2H "27m2HRM2m2 2DMBIKMK2 V- r2 K2 bm™2 "27m2HBM
m ;2M+v # b2/ QM i?2 MmK#2 Q7 / vb bBM+2 i?2B" H bi 2}HH "2H
7°2[m2M+vX amTTQb2#QMBHIMK2™ + ~ 2p2°'v b2p2M / vb- QM p2° ;2-
H bi " 2}HHr b QM a2Ti2K#2 kkX 1ti° TQH iBM; ?2° p2 ;2 "27Tm2HBI
Bb T 2/B+i2/iQ #2 QM a2Ti2K#2 kNX h?mb- 1i?22M/ Q7 / v QM a2T]
iQ 27m2H BM b2p2M / vbX PM a2Ti2K#2 kj-b?2 Bb T 2/B+i2/iQ 27
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/[/IBIBQM H bivHBx2/ 7 +ib

6 +i8, *QM/BiBQM H QM "27m2HBM:- +QMbmK2 b Tm +? b2/ KQ 2 ;
rBi? HQr m ;2M+vX

*QM/BiBOM H QM "27m2HBM:- +QMbmK2'b Tm +? b2/ KQ 2 ; bQHBN\
rBi? HQr "27m2HBM: m 2M2bR Mi#HMKK v bi iBbiB+b Q7 K "F2ib
bi iBQM bT2M/BM; M/ "2}HH pQHmMK2b UBM HBi2 bV 7Q  i?2i? 22 n
“27mM2HBM; m ;2M+v- r2 YM/ i?2 H “:2Dbi "2H iBp2 BM+°2 b2 BM bT2M
1'bi }p2 / vb Q7 i?2 T MB+ 7Q  ivT2@ M/ ivT2@" +QMbmK2 bX u2i-
bT2Mi keW KQ 2 M/ #Qm;:?i kkW KQ 2 : bQHBM?2 +QKT “2/iQ i?2 b
#27Q°2X

h?2 BMi2MbBp2bK “:BM "2bTQMb2 vB2H/b irQ i F2 r vbX 6B bi- B
/Q MQi Hr vb }JHH i?2B " i MFb +QKTH2i2Hv #fa 24200 m/MimB R/ 22 -
T MB+- +QMbmK2 b HBF2Hv }HH i?2B" 2MiB32Bp2 M MF2Q-NDKZT | i#13 2T
BMi2MbBp2bK :BM “2bTQMb2 + Qbb m :2M+v ivT2b-r2 /QTii?2 b
HH +QMbmK2 b-"2: "/H2bb Q7 r?2M i?2v 2 T 2/B+i2/iQ "2}HH M2ti
#v "2/m+BM; i?2 2K BMBM; biQ+F 7Q °Bm#b2[m2Mi +QMbmK2 bX

TT2M/Bth #H2 9, J "F2i@H2p2H p2 ;2 ; b bi iBQM bT2M/BM; M/ |
"2} HH m ;2M+v

hvT?2 hvT2 " hvT2 *
J2 M a. J2 M a. J2 M a.
:bbi i BQM bT2M/BM; U V 8dXy3 jXej 93X3d kXeN 9jXd
S2'+2Mi +? M;2 BMbT2M/BM; UWYV JNX3y eXe9 kNX38 9XeN
Zm MiBiv Tm +? b2/ UHBi2 V jRXN3 jXde jRX3e kXy9 k3
S2°'+2Mi +? M;2 BM [m MiBiv UWV jeXRe R3XRKk k8XRS8 NXj9
LmK#2 Q7 K "F2ib e8

LQi2, h #H2 b?Qrb bmKK “v bi iBbiB+b Q7 p2 ;2 ; b bi iBQM bT2M/BM; U V M/ [m MiBiv Tm +? b2/
+ Qbb 8 K "F2ibX g2 +QKT 2 +QMbmK2'bd Tm +? bBM; #2? pBQ  /m BM; i?2 }'bi }p2 / vb Q7 i?2 T
b K2 }p2@/ v T2 'BQ/ irQ r22Fb T'BQ X 6Q° 2 +? K “F2i M/ ivT2-r2 +QKTmi2 i?2 p2  :2: b bi iBQM b
Tm +?2 b2/- +QM/BiBQM H QM "2}HHBM;- BM 2Bi?2 T2 BQ/X h #H2 b?Qrb i?2 ivT2@bT2+B}+ p2° ;2 L
QM e8 UQmi Q7 RONV K "F2ib r?2°2 r2 Q#b2 p2 iQi H[m MiBiv Tm +? b2/ 7Q " i H2 bi Ry +QMbmK2 b T
M2+2bb v b r2 Q#b2 p2 7m2H T B+2b- M22/2/iQ BKTmi2 [m MiBiv- QMHv 7Q° bm#b2i Q7 bi iBQMbX

9dh?2Bb #2? pBQ  HT ii2°M?2 b HbQ #22M /Q+mK2MiXkRY >MBi.EQMbR VMG aK ;ZB-"Q U
M/ J+_ XYk8X

93 KQbi ; b bi iBQMb /m BM; i?2 T MB+- +QMbmK2 b r2'2iQ Tm +? b2 b Km+?
PMHv jed bi iBQMb- QrM2/ #v i?2 1::"QmT M/ QT2 iBM; mM/2 i?2 "S- 1bbQ- Q" h

jyT2 }JHH + TiQ 2Mbm 2 +mbiQK2 b 6? p2 ImBIM#HHMRX iQ 27m2H6 U

N2 M;2b BM i?2 i?B '/ /2+BbBQM K ;BM i?2 bi iBQM +?QB+2 "2 H27iiQ 7mim"2

e8



1 JQ/2H /2i BHD

"2HQr- r2 QmiHBM2 +QMbmK2 b6 ii2KTi /2+BbBQMb #v +QKT "BM;
i2KTiBM; "2}HH iQi? i Q7 r BiBM:X

6Q° +QMbMK2AQM?XTi22KTi /2+BbBQM Bb bi iB+X a?2 /2+B/2b iC
2tT2+i2/ miBHBIiv 2t+22/bi? i Q7 r BiBM:-

an)(vi i (n)) iC+ "y " oi

"2}HH ii2KTi Bb bm++2bb7min)BiBM rQB+PBHBb?2 : BMb 22 p |
/"BpBM: #mi? biQ T vi?2r BiBM; +QbiX AM Mv + b2-b?22 T vbi?2}
cX g2 MQ 'K HBx2 i?2 miBHBiv 7°QK MQ ii2%T7 QM KDEYOM) bbmK2
/Bbi'B#miBQMX _2 > M;BMjWB2H/b 2[m iBQM U

6Q° iVB2H@MbmK2 - i?2 "2}HH /2+BbBQM Bb /VvM KB+ #2+ mb2 i
T2'BQ/bX h?2 ii2KTi/2+BbBQM Bb :Bp2M #v

an) (1 + v i (n)) ic+(1 gin)s @+ )vi+"y s+ )vi+"g

AM + b2 Q7 bm++2bb7mH ii2KTi- b?2 "2+2Bp2b irB+2 i?2 p HmM2 Q
T2'BQ/bV M/ T vbi?2r BiBM; +QbiX AM + b2 Q7 7 BH2/ ii2KTi-b
+ BMT2-B@Q/i + M 2}HH BMBT2TBQ# #BH®BNIvVi? i + b2- b?2 "2+2Bp2tk
p Hm2 Q7 /'BpBM; BMZIFRHBRi?2 +QMiBMm iBQM p AMKX2hQBh HHQ® ? |
I2b+ " B#2b ?2° 2tT2+i2/ miBHBiv Q7 r BiBM;X

6Q IvVE22@MbmK2 -i?2 ii2KTi/2+BbBQM Bb ;Bp2M #v

gn @+ Hvi i (n) c+@ gn)(vi+s 1+ )v)+"y
Vits 1+ vt

h?2 §ii2KTi/2+BbBQM HQQFH-DBRKBH i2Q iVTRE@2/ ii2KTiQ r BiBM;
i?2 //BiBQM Hp Hm2 Q7 /1EpBM: BM T2 BQ/

6 JQ/2H B/2MiB}+ iBQM

h?Bb b2+iBQM QmiHBM2b i?2 7Q K H B/2MiB}+ iBQM “:mK2Mi BM |
AM i?Bb 2t2 +Bb2- r2 bbmK2 i? i r2 + M Q#b2 p2 i?2 {i2KTi Q" "2
b K2+QMbmK2Vbi K24 Qbb m ;2MgR i& T-2b~'- M/ + Qbb K F2ib rBi?
/IBz2 2Mi H2p2HDb Q7 {20 )NB M2 Z@biB2° bbmK2 i? ii?2 M2rb b?Q+F
iB+BT i2/ b?B7ib #2HB&Xb mMB7Q KHvV iQ

qBi? BXBX/X hR10 2 °Q b-i?2 ii2KTi T'Q# #BHBiv Bb

igm — EXp(Uigm): 1+exp(Uigm) ; Ugm = On Lg(s) Vi i m iC;

ee



M/ i?2i2KTi HQ: @[ @/ Hb

‘gm(i)  log 7"~ = Ugn :
igm

* b2 R, ii2KTib M/ +QM/BiBQM H bm++2bb T Q# #BHBiB2b "2 Q#b

AI2MiBVVBBI? gm(i) Mbm Q#b2 p2/-r2 + M bQHpP2 7Q i?22 p#¥Ym2 Q7 /
+QKT "BM; i?2 ii2KTi HQ;@Q//b Q7 i?2 hvT2 " M/ hvT2 *X AM i?2 b
+Qhi, Bb B/2MiB+ H + Qbb m :2M+v ivT2bX h?mb- #vi FBM: i?2 "@

Bm () om() |

Bm(i) om(=0nLe Lc Vi=0GaVvi ) Vi = T

H2p2 ;BM; i?2 Ug@®) i2ci(s)=1 8sX
A/I2MiB7XB®@;B/2MiB#®2 + M mb2 i?2 ii2KTi HQ;@Q//b Q7 hvT2 X A
K "F2-
) = O Vi \A;m(i) .
i On m+ C .
h?mtvs i) 2 TQBMi@B/2MiB}2/ 7°'QK U -"-*V rBi?BM bBM;H2 K "F2i.

‘A;m (l): On Vi i m iC

A/2MiBFXBNMiB}+ iBQM Q7 i?2 @b My @RIHB2D2t+HMbBQM " 2|
i? ihvT2 6b ii2KTi/2+BbBQM Bsb BIMN 2M/ ZMMFTIBQMLY=2H iBQM]
Lg 1X AMT “iB+mH -r2+ M7Q K i?2 7TQHHQrBM; iBQ Q7 /Bz2 2M

Bm())  am()=0n Le(s) 1 Vi=gyLc(s)vi;

‘B;m (') \A;m (l) —_ — .
en() emny & T L (r s
M/ bQHpE2 7Q°
— 1 1— \B;m \A;m
(1+ ) \B;m \C;m

AMIimBiBp2Hv- i?2"@ : T+ Tim 2b i?2 6BMbm™ M+2 +QKTQM2Mibd G
#Vi?22"@*: T 20QpRIB K Th QM2@ 7 GXALOM ZBWMiQR+Qp2 BM; i?2 “2b
#2HB27 /Q2b MQi "2y QM: FHKQrB M :

* p2 k, ii2KTib "2 MQi Q#b2'p2/c +QM/BiBQM H bm++2bb T Q# #
Q#b2 p2/X

AM i?22 /i r2/Q MQi Q#b2 p2 "2}HH ii2KTibX AMbi2 /- mM/2" i?2
T iBQMBM;-r2 Q#b2 ' p2 bm++2bb7mH "2}HHD-pgR B+ @nTnIXT2M rBi? T C

ed



AG, r2°2 FMQrM-r2 + M f@@MD i?Ri2/ HQ:Bi

pigm

am(i log———
¥ () an pigm

igm

= Iog 1 'om = Uigm

M/ HH B/2MiB}+ iBQM bi2Th 20 2+20WV rBi?
>Qr2p2 - #2g5 BbMQi Q#b2 p2/-r2 "2Hv QM i?2T ~ K2i B+ K TTBM
;2 b2p2WRiv-M/ i?2 +QM/BiBQM H bm++2bb T Q# #BHBivX AM T "iB-
iBQM H "2H gBOMWRBY- rBi0) =1 M/ < 0X h?2M-r2 + M /2}M2 i?2
g@ /Dmbi2/ HQ;Bi b ¥mM+iBQM Q7

Pigm .
C](Wm ; ) pigm

hQ "2+Qp2  i?2 T -K2i@22/ i? 22 Kn'FRLiB3g rBi? /BbiBM+i p Hm2b 71
Wn X 6Q 2 +2 + M/B/ i2 T ° K2M/ +QWirbiga K2F M 2

Tem(s ) log

D%, (i) Bl ) Tei2(iy ) iy ) Tee(i )
M/ 22" iBQ

| DE,C(i; )
Rupuali; ) D2l )
12;13 D]?Sc(h )

i 22 i m2 p HM22 ° FBQs(i; ) /Q2b MQi /2T2M/ QM X% O Nib s BI°

#2 "2+Qp2°2/ #v KBMBKBXBM: i?2 + QbbRALMKMK2+ (RHER bBQM
MMQ#b2 p2/- i?2 HQ;B+ H Q /2" Q7 B/2MiB}7 QBIND bB Mibi? B iP 218X
bi2T rBK?

JOK2Mi +QM/BiBQMb

AMi?Bb TT2M/Bt-r2/2b+ B#2Qm  ?2v# B/ 2biBK iBQM TT Q +? BM/
# b2/ b+Q 2 KQK2Mib- BM i?2 bivH2 Q7 :2M2° HBx2/ K2i?Q/ Q7 KQ
rBi? K i+?BM; bBKmH i2/ M/ 2KTB B+ H KQK2Mib- BM i?2 bivH2 Q7
K2Mib UaJJVX q2 bi +F i?2b2 KQK2Mib M/ r2B;?ii?2KiQ 2Mbm 2 "Q
iBOQMiQi?2 Qp2  HH Q#D2+iBp2X "2HQr-r2 QmiHBM2 i?2 :JJ M/ alJ
'Q HBD iQ 2biBK i2i?2 7TQHHQIrBM: p2+iQ Q7 KQ/2H T * K2i2 b-

=fv; ;5 v 158 0

XR JJ@bivH2 KQK2Mib

g2 mb2 :JJ@bivH2 KQK2Mi +QM/BiBQMb # b2/ QM i?2 Q i?Q:QM HBiv
M/ 2tQ:2MQmb +QpZ B2ARION2G22 b2i Q7 BMbi mK2Mibf+Qp "B i2bX |

e3



"2bi'B+iBQMb "2
E(yigm pigm( )Zi = 0:
6Q° 2 +?2 + MIB/r227Q K i?2 2KTB'B+ H M HQ;b mbBOK TZM2QHH Qrl

BM/B+ iQ'b 7Q  mg2MAaBBgr2k "F2i@H2p2 H\K,2Q Bi2BK,2 M/
+QMbmK2  +? ~ %i2 BbiB+b

Xk aJJ@bivH2 KQK2Mib

Pm™ 2biBK iQ i ";2ib KQK2Mib /2'Bp2/ 7' QK ivT2@ M/ K "F2i@bT2+
r2/2b+"B#2 i?2B° +QMbi m+iBQM M/ QmiHBM2 i?2B° HBMF iQ i?2 K
h?2 "2 bQM 7Q i ;2iBM; ;;°2; i2 KQK2Mib Q7 ivT2@ M/ K "F2iC(C

Bb irQ@7QH/X 6B bi- i?2 ivTI2,@bT22Bih HQ BBBQM + Qbb m ;2M+
BM i?2 p Hm2 Q7 /'BpBM; U M/ p KMBR7TH BQMWb@K2? XBh? i 2}HH
Bb- i?2 K ":BM H ivT2@* +QMbmK2  Kmbi ? p2 ?B:?2  p Hm2 Q7 /"
iBK2V i? Mi?2 K :BM HivTI2@ Q ivI2@" +QMbmK2" #2+ mb2 Q7 i
a2+QM/- K “F2ibrBi? HOQr MQM@T2+mMB ‘v +Qbib ‘2 /BbT QTQ iBC
p HmM2 Q7 /'BpBM;-r?2"2 b K "F2ibrBi? b2p2 2 b?Q i ;2b M/ ?B:?r |
#Qmii?2 p Hm2 Q7 iBK2X h?mb-r2 +QMbi m+i KQK2Mib i “:2i2/iQ
KQ/2HX g2 BHHmMbI  i2 i?2 BM~m2M+2 Q72 +?2 KQ/2H T > K2i2 QM i
TT2M/BX

G igm = 1=Ngm  1pgm¥ /2MQi2i?22 b? "2 Q7 +QMbmK2 b rBi? “2}HH Ir
1p2 / vb Q7 i?2 T MB+ 7Q g2 f2AM3CgiBM2K M2 6m i?2 - r2 bbB:M
K "F2ib BMiQ [m iBH2b # b2/ QMR X2 /2MQp2iB2b-2 [my XBH2Db #v

R%Q 2 +? ovT/ b?2Q i ;2 [my iBM2 “;2i i?2 p@m ;2 Qbb K “F2ib
BM i?2 [m "iBH2X h?2b2 KQK2Mib V2 BIMX Q Bk 2 B\2y;.2 10 BiM
BM7Q K iBp2X #Qm i

kX6Q™ 2 +? b?Q" i ;2rjym F2BiH22i i?2 p "ByM+2BMb ivT2b BM K "F2i
m- p2 ;2/ + Qbb KryFRib?RM2 KQK2Mib "2 BM7Q, KMiiBp2 #Qmi
r?B+? ;Qp2°M i?2 /IBTMbEQMBRBMbi M+2- M BMHDiRD BM
BM~m2M+2 Q7 i?2 m ;2M+v HQ /BM; M/ KQp2b ivT2@bT2+B}+ "Z

jXg2 i “;2ii?2 +Qp "B M+2b

Cov(Wm;Yam Ycm)
Cov(Wm;¥em Ycm)

reB+? "2BM7Q K iBp2 #Qmi i?2 +Q 2H iBQM Q¥ mMmMB@#b 2 p2/
T K2i2T ;Qp2 Mb r?2i?2° M2; iBp2 b?Q+FiQ +QMbmK2 6b p Hm
b i2/#v M2; iBp2>b0oQ+Q@ UKTHB}2/#v TQbBIBpQ h?RpMHmM?2

Q7 iBK2X h?22z2+i Q7 i?Bb +Q "2H iBQM QM “2}HH b? “2b Bb /|
7Q ivT2@ M/ ivT2@" +QMbmK2 bX h?mb- r2M, rtBid4122Qp B
/IBz2'2M+2 BM "2}HH " i2b Q7 ivT2@ M/ivT2@" +QMbmK2 b "2H

eN



9XQ" 2 +? igT@/ +QMbmK2™ +? X +ie2ZBbiR+i?72 +Qp "B M+2 #2ir2:
i?72 "2}HH BM¢{BMIQ?2 +? ~ +ixiBbgR+Q bQ b2T " i2Hv 7Q K 'F
rBi? #2HQrf #Qp2 K2/B M b? @, V.2 W/p2QBiK UF2ib rBi? #2HQrf #
K2/B Mr BiiBK2¥ W?2b2 KQK2Mib "2 b2T ~ i2Hv BMW/QXK iBp2
AMT 'iB+tmH - + Qbb@ivT2 /IBz2 2M+2b BM +? ~ +i2 BbiB+b Q7
aBKBH "Hv- mM/2  i?2 bbmKTiBQM Q7 > M/QK  iBQM;BQI7- + Qbhb
Q#b2 p2/ "2}HHDb HQ / QMiQ

8Xq2 i ";2i 1?2 bHYQTPBR7 2bT2+iiQ b?Q i W ¥2pM2Z BBV LBIK2b U
b2T "~ i2Hv 7Q K "F2ib rBi? #2HQrf #Qp2 K2/B M b?Q i ;2 b2p2"
ivT@ M/ #2HQrf #Qp2 K2/B M bTHBi- r2 BKTH2K2Mi i?2 7TQHHQTE

Yom = gt 1gWm+ 29 m* "gm;

M/ i ;2ii?2 +Q2{BBIMipX h?2 +?2 M;2 BM "2}HH ~ i2bWBi? "2bT2
Bb T iB+mH "Hv BM7Q K BBpQp2QMimi 2Qr [mMB+FHv b?2Q i ;2b i N
* M/QK " iBQMBM;X

> JQ/2H bBKmH iBQM

h?Bb b2+iBQM BHHmMbi® i2b?2Qr2 +? KQ/2H T * K2i2> z2+ibi?2 HQ+
"2}HH "~ i2b + Qbb K “F2ib M/m :2M+vivT2bX h?Bb 2t2 +Bb2 KQiBp
mb2/BM 2biBK iBQMX g2 mb2 Q#b2M/W QB i RK2Mp2 BiNbBKmMH i2
"2}HH T Q# #BHBiv 7Q"

fv=1:25 = 075 ,=1.00 =1:00 =0:8s=0:25 =0:2g

6B;m Reb?Qrb #BMb+ ii2° THQi Q7 i?2 K "F2i@#v@ivT2 "2}HH " i2b
7°QK Q#b2 p2/ +QMbmK2  +? > +i2 BbiB+b- i?2vmMMEb HBVBMiB/B1H B
+ Qbbm :2M+vivT2b M/ K “F2ibX h?mb-/Bz2 2M+2bBMivT2@bT2+
"Bb2 7 QKp ‘BhiBQMBMVX .Bz2 2M+2b BM K "F2i@bT2+B}+ "2}HH "
ivT2b QMHV “2~2+ib i?2 m L 2% \q B&E ORBH b2 2 h3(s)>L=1>

Le(S) X *QMb2[m2MiHV-i?2K ;BM HivI2@* +QMbmK2  r?Q ii2KTib

p HM2 Q7 /'BpBM;- Q  HQr2 p Hm2 Q7 iBK2-i? Mi?2 K “;BM HivT2

dy



TT2M/Bt 6B;m 2 Re, J F2i@#v@ivT2 2}HH "~ i2b- #2M+?

p2° ;2 p HM2 Q7 /I'BpBBEB;mRIABHHmMbi~ i2bi?2 +? M;2 BMi?2 "2}HH
7Q° 1X 2}HH " i2b/2+°2 b27Q° HH M ;2M+v ivT2b-2bT2+B HHv bQC
? p2 HQr2 m ;2M+vHQ /BM;X *QM/BiBQM HQMivT2- 2}HH " i2b/:
K "F2ibX

TT2M/Bt 6B;m 2 Rd, *? M;2BM T2 +2MivtQMbmK2 b "27m2]

P2 ;2 p HM2 Q7 iBKB; M R3BHHmMbi  i2b i?2 +? M;2 BMX 2PHHH i2b
i2b /2+°2 b2 7Q° HH ivT2bX *QM/BiBQM H QM ivT2- "2}HH " i2b /2
K “F2ibX

dR






	Introduction
	Setting
	Data and Measurement
	Data
	Consumer sample
	Gas station wait times and shortages

	Stylized Facts
	Model
	Setup
	Refill attempts
	Market equilibrium and planner solution

	Estimation and Identification
	Parametrization
	Identification
	Estimation
	Results
	Discussion

	Consumer Welfare and Counterfactuals
	Consumer welfare
	Counterfactual allocation mechanisms

	Conclusion
	Additional figures
	Additional tables
	Data and measurement
	Geographic units and crosswalks
	Supplementary data
	Sample construction
	Consumer characteristics and refill urgency

	Additional stylized facts
	Model details
	Model identification
	Moment conditions
	GMM-style moments
	SMM-style moments

	Model simulation
	Additional counterfactual: Fixed cost of refueling

