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+FMQrH2/:2K2Mib

HKQbi 7Qm> v2 b :Q- A KQp2/iQ M:2°b M/ bi i2/ DQm M2v
bi iBbiB+b- QMHBM2 H2 "MBM; M/ "iB}+B H BMi2HHB;2M+2 BM ¢
bi?Bb DQm M2v Bb TT'Q +?BM: Bib 2M/- A 722H i? i 72r HBM?2
2p2°VQM2 r?2Q ? b ?2HT2/ K2 / TiBM:i?2rQF M/ HB72BM i?2 T &b

6B bi Q7 HH- ArQmH/ HBF2 iQ i? MF bBM+2 2Hv Kv irQ bmT2 pB
"2MD KBM :m2/D r?Q ? p2 ;Bp2M K2 HQi Q7 p Hm #H2 /pBb2b E
/IBb+mbbBQMb rBi? al# biB2M ? p2 2MHB;?i2M2/ K2 BM i?2 T Q; 2
iBQMb Q7 "2MD KBM? p2 K /2 K2KQ'2 ' B;Q QmbiQr '/bb+B2MiB}
2 "M2bi BMbi'm+iBQM-T iB2M+2 M/ 2M+Qm’ ;2K2Mi- ArQmH/ M2
TH2i2 i?Bb+ m+B HT2 bQM HT QD2+iX AM //BiBQM-A i mHv T
M/ 7 B2M/b?BT /m"BM; i?2b2 v2 "bX

AM //BiBQM- AbBM+2 2Hv i? MF :BHH2b aiQHix M/ *H B 2 JQMi2
i?7Bbi?2bBbrBi?; 2 iT iB2M+2 M/FBM/M2bbX h?2B T 2+BQmb |
?2HT2/ K2 HQi BM BKT QpBM; i?Bb i?2bBbX A HbQ i? MF 4" /"
7Q° ;7 22BM; iQ #2 BM KvDm v-i?Bb Bb ?2QMQ X

Jvi? MFb HbQ ;Q iQ GQ[+ *? mKQMi-6 #B2M S MHQmMT M/ 6 a/0"
QMHvV Q ; MBx2/ K Mv 2MHB;?i2MBM; b2KBM b #mi HbQ ? / BMi2
“2b2 “+7?2b BM bi iBbiB+bX AM //BiBQM- A rQmH/ i? MF PHBpB:
HimB2 7Q i?2 iBK2 i?2v bT2Mi BM 2tTH BMBM; Kv [m2biBQMb 1
M/ QMHBM2 H2 "MBM;X A HbQ T r Mi iQ b?Qr Kv i? MF7TmHM2bb
~Q[m272mBH-J "BM2J "QHH2 m-h?0Q C KBM-a G2K G KBM2- *H
G2 v-0B2i M?L;mv2M-C0 -K2aTB2HK MM M/ MM /m * 2bi/2 oB
72 1 /2 HQ7iBK2QM /Bb+mbbBM; rQ " F@ 2H i2/iQTB+b M/ QM bQ
b 7Q°2B;M2'X /[//BiBQM HHv- A rQmH/ HBF2 iQ i? MF Qm  MB+
S2iBi+Q ' Tbh M/ * "QHBM2 *? HmK2 m r?Q ? p2 2M/2 2/ HH TQbb
bQHp2 Kv /IB{+mHiB2b QM /KBMBbi® iBp2 Bbbm2bX

AM //BiBQM-ATr MiiQi? MFCmHB2M >2 pQm2i M/ 6HQ 2Mi :Qbb
p Hm #H2 QTTQ imMBiviQrQ FBMB /pBx27 QK r?B+? A? p2H2
K2bT2+B HHv; i27TmHIiQ6HQ 2Mi:Qbb2HBMr?Q Bbp2'vFBM/ N
iQi?2/Bz2 2Mi ?vi?K Q7 rQ FBM; BM #Qi? H #Q iQ'v M/ +QKT M
HQp2HvV +QHH2 ;m2b Q7 Kvi2 K, J BQM mBHH /- 1IKK Mm2H 02"
" TiBbi2 1p2M- h?QK b SQ+'2 m-u MMBb 6H2i#2 HB +- 6" MIQBD |
M/ HH Qi?2 +QHH2 ;m2b 7Q i?2B ;2 i ?2HT M/ T iB2M+2 BM K

A KT iB+mH "Hv ;" i27mH iQ Kv /2 " T "2Mib: M; GA M/ _mB;2N
HH i?2B° HQp2 M/ b2H~2bb bmTTQ i5 gBi?Qmi i?2K- i?Bb rQ ' F
romH/ HbQ i? MF Kv 7' B2M/b smM CB M;- uB w?2Qm- CBMbQM; v
h?QK b JB+?2H-u M; ZBm- w2[mM q2B- _mMb?2M; :m- w?B Gm- C|
JBM; g M;- GBHB w M;-amM g2M-sm M w?Qm-u M; gm-_mB w? M;

J



GBm-. MuM;- >QM;vm .BM;-J Qvm2 h M; M/ HH Kv M2B;?#Q" b
++QKT MB2bX A HbQ ;2 iHv TT 2+B i2 Kv #2bi 7' B2M/b >m M; a
sBQM;i Q w? M; M/ E BH2 sB Q BM *?BM r?Q ? p2 # Qm;?i K2 H
bTB Bim HbmTTQ iX



*QMi2Mib

AMi Q/m+iBQM R

R ai i2@Q7@i?2@ i M/ +QMi'B#miBQMb

RXR PMHBM2 X2X MBM; X X X X X X X X X X XjX X X
RXRXR S 2/B+iBQM rBi?2X2t¥2Xi XpB+2X X X X X9 X X X
RXRXk PMHBM2 X2;X2BOBOQM X X X X X X X
RXRXj [m bB@" v2bB M QMHEKBM2 XMXH W B X X X

RXk J FQp*? BMJOMi2xX* XHX X X X X X X X X N X
RXKXR J2i'QTQHBb@> bBMCHbXHXQMiXKX X X X
RXKkXk _2p2 'bB#H2 CXnKT XJX X X X X X X XREK X X

RXj *QMi'B#MiBQMbX X X X X X X X X X X X
RXjXR PMHBM2 +HmMbi2XBX ;X X2XQXF X X X X
RXjXk _2:°2i #QmM/b 7R XHXbX2 BMX X X X X
RXjXj / TiBp2  2;°2i #QmM/b XQX+KMmbiX BM;X XR8X X X
RXjX9 JBMBK t 2;°2i 7Q° QMHBMX +KmbiX BM;XR¥ X X >
RXjX8 AKTH2K2Mi iBQM 7Q XQMHEMEZ ©HmMbiX BMRE X X >
RXjXe a2[m2MiB HT BM+BT K +X K2XK7XKZrQX ERNX X X
RXjXd _2;°2i #QmM/b 7Q TXBM+KT X XmM2b X KR X X X
RXjX3 / TiBp2 '2:°2i #QmM/b 7Q X BMX%BX H+MKEK2X X X
RXjXN AKTH2K2Mi iBQM 7Q  b2[m2MiB B TXB M+ KT X Xm Xp:

RX9 B /pBx2 +QMi2ti XM/X 26mHiK X X X X X X Xk& X X )
RX9XR AMi"Q/m+iBEAMMXQXBApExX X X X X X k8 X X X
RX9XKk a2MiBK2Mi M HvbBb XQX iXti K2KbX2K Xk&X X X >
RX9Xj] L2m > H M2irQ Fb XMX+Xi#QiX X X X X XdX X X

k Zm bB@" v2bB M S2 bT2+iBp2 iQ PMHBM2 *Hmbi2 BM;
kKXR AMi"Q/M+MBQAMX X X X X X X X X X X X ¥y X X X
kXk [m bB@" v2bB M T2 bT2+iBp2XQXQMHEM® HH nxpyiZ  BM X
kXj JBMBK t 2:°2i KQXMXb X X X X X X X X X XkX X X
kKXjXR S 2HBKBM v "2 X #QiMXb X X X X X K X X X
kXjXk / TiBp2 2; 2i ¥QX¥iM(bX X X X X X X X8X X X
kXjXj JBMBK t "2;%®iX X X X X X X X X X XdX X X
kX9 h82"P H;Q Bi%XKX X X X X X X X X X X XNX X X
KX9XR ai'm+im 2 M/ HBMFbXBK? XCX-JX X X XjNK X X O
kKX9Xk *QMp2'S2MP2iQ7 “/b i?2 :B##b [m bB®& TX b¥2 B QX

KX9Xj LmK2 B+X KimvX X X X X X X X X YR X X
kX8 S Q@A7IX X X X X X X X X X X X X X X »eX X X
KX8XR S QQ7 Q7 *G QXHBK "X KXRX X X X X X ®RdX X X
kKX8XKk S QQ7 Q7 hXK2QX 2K KKRX X X X X X X ByX X X
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e *PLhlLha

kX8Xj S'QQ7 Q7 *QXQXHX WXKkX§ X X X X X X BRX X X
kKX8X9 S'QQ7 Q7 *QX QHK "XKkX9X X X X X X BRX X X
kKX8X8 S 'QQ7 Q7 hX2QX 2K KXKX X X X X X X %BjX X X
kX8Xe S 'QQ7 Q7 G2KK XKXR X X X X X X X X8&K X X
kX8Xd S'QQ7 Q7 hX2QX 2K RXjX X X X X X X ®dX X X
kXe TT2MMBtX X X X X X X X X X X X X8X X X

X X

j a2[m2MiB H G2 "MBM; Q7 S'TBM+BT H *m p2b e8
JIXR AMiTQ/mX+iBQM X X X X X X X X X X X X ¥8X X X
JXRXR 1 HB2 rQ Fb QM TXBM+RBTXH XmXp2b X XeeX X X

JXRXk JQiBpXiBQM X X X X X X X X X X XeX X X 3

Xk LQi iBOM X X X X X X X X X X X X X X eNX X X
iXji _2:°2i#QmM/b 7Q  b2[m2MiB H H2 "MBMX Q& K BXd BB TX HX+ n
jX9 AKTH2K2Mi DBBQM X X X X X X X X X X X Xd9x X X
jX8 LmK2' B+ H2tTX BK2MiK X X X X X X X X XN X X
jXe S'QQ7bX X X X X X X X X X X X X X X XMRX X X
9 h2ti KBMBM;- M2m > H M2irQ Fb M/ +? i#Qi NR

9XR h2ti KBMBX ;X X X X X X X X X X X X X XNkX X X

9XRXR AMI"QXmXiBOM X X X X X X X X X XkX X X

9XRXk a2MiBK2MiX MCHXbBb X X X X X X X XNE X X O
9Xk L2m> H M2irQ Fb M/ .2RTXHX "MBX;X X X X XNXE X X

I9IXkXR AMIi QMnXiBOMK X X X X X X X X X XeX X X
9 XKk XKk "+?Bi2+im 2 Q7 MEmX HXMXirR Kb X X X Ne X X X

OXKXj > /B2Mi# b2/ M2 XMBMX X X X X X X XNX X X
9Xj] _2+m 2MiLl2m > HKLXr@ KK X X X X X X X XRy¥ X X O
IXjXR AMI"Q/M+XBEMX X X X X X X X X X RyyX X X
IXjXk GQM:b?2Q i@i2X K2KQXv X X X X X XRYjX X X
IXjXj a2[mM2M+2 iQ b2[M2M+X KRQ/XHX X X X MXRy9 X X O
IXjX9 b2[kb2[@# b2¢ ¥ QL X X X X X X Ry& X X
GBbi Q7 h #H2b RyN

_ 272 2M+2b RRR



6Q°2rQ"/

*21° pBH/Q+iQ H aid "0 HBbO/ MbH2+ /72/6mM2 +QMp2MiBQN
yyd8dV /m ykfRkfkyR9 myRfyefkyR3 2i GiG?0#2 ;0T "B /pBx2-H
12 _2+?22 +?22 2M J i?0K iB[m2b 2i H6G[mBT2@T QD2iJQ/ H/m +2
LQ /1m QT2 /6AM B X

SHM/mK Mmb+ Bi
*2K Mmb+ BTi2bi +QKTQbG/2[m i'2+? TBi 2b/QMi+? +mM T2mi

G2*? TBi 2R /2 +2 K Mmb+'Bi pBb2/2mt Q#D2+iB7b , BMi Q/mB
2M HB;M2 2i bvMi?0iBb2° H2b T"BM+BT mt "GbmHi ib /2 +2ii2i? b
/IB+iBQM p2+ pBb /62tT2'ib2i T'0b2MiQMb H2 +QM+2Ti /2 #Q M2
iBiod 2bb2MiB2HH2 / Mb H6 TT 2MiBbb ;2 2M HB;M2X LQmb MQmb
bBQM bd[m2MiB2HH2 Qm 2M HB;M2 TQm~ #QmiB" "H T Gb2Mi iB
H6 TT 2MiBbb ;2 /2 +Qm #2b T ' BM+BT H2b 2M HB;M2- [mB bQMi
T H2b +QMi B#miBQMb /2 +2 K Mmb+ " BiX G THmMT i /2b "GbmHi i
H;Q Bi?K2b biQ+? biB[m2b 2M HB;M2 +QMbi mBib " H6 B/2 /6 °;
T MQ K /2b T°'BM+BT H2b KOi?Q/2b 2bi /Gi BHHOX G2 *? TBi 2
bmKGO /2b T"TBM+BT H2b +QMi B#miBQMb /2 H i? b2 TQm ™ H2b T C
2iH6 TT 2MiBbb ;2 bGd[m2MiB2H /2 +Qm #2b T°'BM+BT H2bX

G2*? TBi ' 2kb2+QM+2Mi'2bm H2T Q#H K2 /2 +Hmbi2 BM; 2M HB
p2H H;Q Bi?K2 / Ti iB7/2+Hmbi2 " BM; 2M HB;M2 bd TTmv Mibm~
p2+ mM2 2biBK iBQM /vM KB[m2 UBX2X- /GT2M/ Mi /m i2KTbV /m
"2TQb Mibm /2mtivT2b /2 HQBb T BQ Bc MQmMb T QmpQMb [m2 -
"2:°2i /2 HOQ@IWTX .2 THmb- MQmb KQMiQMb [m2 +2i H:Q Bi?K 2b
[mM6BH ii2BMi /2b #Q M2b /2 "2;°2i KBMBK tX LQmb T°'QTQbQMb
T CJ*J* , H2 T [m2i _+Q "2bTQM/ Mi 2bi TT2HG S *"P 2i 2bi /Bk
bm> H2 *RIMIM- MQmb +QKT "QMb MQi 2 KGi?Q/2 p2+ /6 mi 2 K¢
/2 +Hmbi2 ' BM; 2i T"Gb2MiQMb /2b 2tTG"B2M+2b MmKG 'B[m2b [mB
H;Q Bi?K2X G2b "0bmHi ib +QMi2Mmb / Mb +2 +? TBi"2 bQMi Tm#
Q7 ai iBbiB+b- kyR3-0QHX Rk-LQX k-jydR jRRjX

G2 *? TBi'2jT'QTQb2 mM MQmp2H H;Q Bi?K2 /6 TT 2MiBbb ;2 b
+BT H2b- "2TQb Mibm mM2 TT Q+?2 K tBKmK TQDbi2 ' BQ B UJ ¢
/2 :B##bX *2i H;Q Bi?K2 T2 K2i BMbB /2 "GbmK2 H6BM7Q K iBQ
/2 TQBMib-2M T°QTQb Mi/2b +Qm #2b [mB T bb2Mi m KBHB2m /2
H2 “2;°2i /2 +2i H;Q Bi?K2 2i +2HmMB /2 b p2'bBQM / Ti iBp2 2bi |
i2KTQT2Ri MQmb T'QTQbQMb mM2 BKTHOK2Mi iBQM T ° H;Q Bi?
T 2M/ [mémM2 T “iB2 /2b /QMM@2b TQm > K2ii'2 " DQm  H +Qm’#

RXiiTbh,ff+> MX ' T QD2+iXQ ;fr2#fT +F ;2bfS *"PfBM/2tX?iKHX

R



k *PLhlLha

2bi /QM+ [/ TiG2 " H6 TT 2MiBbb ;2 2M HB;M2 / Mb H2[m2H H pBi
T°'BQ BiB'2bm H T 0+BbBQMX

G2 *? TBi 29 mM2 pBbad2 THmb T  iB[m2- 2i T'Gb2Mi2 H2b i  p n
AH +QMiB2Mi /2mt T "iB2b , H T 2KB "2 T 'iB2 b2 +QM+2Mi 2 bm
K0i?Q/2b +H bbB[m2b /2 i° Bi2K2Mi miQK iB[m2 /2b H M;m2b Ui7
T KB H2b[m2HH2b H +H bbB}+ iBQM M [p2 # vibB2MM2 2i H2b |
KOHBQ 2 H2b T'Q/mBib /GTHQvOb T ~ B /pBx2X G /2mtB K2 T °
/6mM ;2Mi +QMp2°b iBQMM2H U+? i#QiV 2M K2ii Mi2M T iB[m2 +.
/| MbHO TT 2MiBbb ;2T Q7QM/- +QKK2 H2 i Bi2K2Mi/mH M; ;2 M
a2[ka2[X



ail 120Q7@i1?2@ I M/ +QMi B#

*QMi2Mib

RXR PMHBM2 H2X’MBM; X X X X X X X X X X %X X X X X X
RXRXR S 2/B+iBQM rBi?XtX2X KB&2X X X X X X X X X
RXRXk PMHBM2 X;X2BHBQOM X X X X X X XdX X X X X
RXRXj] [m bB@" v2bB M Q¥MHBN2 XM XHv¥BX X 8 X X X X

RXk J "FQp *? BM JQMi2 % HKKQX X X X X X X X M X X X X
RXKXR J2i'QTQHBb@> biBMXbXHMX BiXK X X MyX X X X X
RXKXK _2p2 bB#H2 CHIKX XJX X X X X X X RRX X X X

RXj *QMi'B#miBQMbX X X X X X X X X X X XRK X X X X
RXjXR PMHBM2 +HmMbi2XBM; X° X2XQX X X X RkX X X X >
RXjXk _2:°2i #QmM/b 7QX+MmpiX BM:;X X X XRX X X X X
RXjXj / TiBp2 2:°2i #QmM/b KQX+BHmKi2XBK:XR8 X X X X
RXjX9 JBMBK t 2;°2i 7Q° QMHBMX+MmKXi2XBX;ReX X X X X
RXjX8 AKTH2K2Mi iBQM 7Q QOMHBMX +KmbiX BREX X X X >
RXjXe a2[m2MiB H T'BM+BT HX+i pebX7 XKXrQXRX X X X X
RXjXd _2:°2i #QmM/b 7Q TOBMBXT M Hn 2K XkRK X X X X
RXjX3 / TiBp2 '2;°2i #QmM/b 7Q" X BMMXB K HX+Rp@bX X X X
RXjXN AKTH2K2Mi iBQM 7Q  b2[m2M{BXH X BM %G K HX+ (" pR bX

RX9 B /pBx2 +QMi2ti M/ Rb¥mHIibX X X X X X XKk& X X X X
RX9XR AMi'Q/m+iBQMXQ7XB XpBXx2X X X X X %8X X X X X
RX9Xk a2MiBK2Mi M HvbBb 7R X2tX KZbK ;Xb X k¥ X X X X
RX9Xj L2m> H M2irQ Fb M/X2Xi#HQiX X X X XkA X X X X

RXR PMHBM2 H2 "MBM;

AM i?2 KQbi # bB+ p2 'bBQM Q7 QMHBM2 H2 "MBM:- i?2 T 2/B+iQ"
7i2° MQi?2 iQ b2pm2RQF2H2K2MibX it2H%2.iBK27Q 2i?2

bvK#QH Q7 i?2 b2[m2M+2 Bb "2p2 H2/-i?2 7Q 2% QM i2B@#2bBRBb ;
Q7 i?2 T 2ApB@wb2 p iBQMb M/ Q7 TQbbB#Hv Qi?2° p BH #H2 bB|



9 *> Shl RX ahhl@P6@h>1@ _h L.*PLh_A"IhAPL

h?2 } " bi bB;MB}+ Mi /IBz2 2M+2 #2ir22M QMHBM2 H2 "MBM; M/ +
bi iBbiB+b "2HB2b QM i?2 bbmKTiBQMb Q7 i?2 b2[m2M+2 Q7 2H?2
2H2K2Mib- r?B+? "2 Q7i2M + HH2/ Q#b2 p iBQMb- "2 bbmK2/iQ
iB+ HHv /Bbi B#mi2/ "2 HBx iBQMb Q7 bi iBQM "vbiQ+? biB+ T (
bi iBbiB+ HT QT2 iB2b + M #2 2biBK i2/ 7' QK HH p BH #H2 Q#b:
#2 /12 Bp2/ 7 QK i?2b2 2biBK i2bX h?2 T2 ' 7Q K M+2 Q7 i?2 T 2/B
"BbFi? iBb/2}M2/ bi?22tT2+i2/ p HmM2 Q7 +2°i BM HQbb 7mM+i
M+v #2ir22M i m2 Q#b2 p iBQM M/ T 2/B+i2/ p Hm2X >Qr2p2 - E
MQi BKTQb2 bm+? bbmKTiBQM QM i?2 b2[m2M+2 Q7 2H2K2Mib N
biQ+? biB+ Q 2p2M TH v M /p2'b 'v QH2 ; BMbi7Q 2+ bi2 6b T

aBM+2 MQ T ' Q# #BHBbiB+ KQ/2H Bb bbmK2/ QM i?2 b2[m2M+2-
[2}M2/X AMbi2 /- r2 +QMbB/2° +mKmH iBp2 HQbb /m"BM; K Mv
K2 bm 2 i?2 T2 ' 7Q K M+2 Q7 7Q 2+ bi2 -r?22i?2 HQbb i 2 +7?
i?72 /Bb+ 2T M+v #2ir22M 7Q 2+ bi2°6b T '2/B+iBQM M/ i'm2 p Hm
Q +H2rBi?r?B+?i?2 +mKmH iBp2 HQbb + M #2 +QKT "2/-r2 BMi"
7Q 2+ bi2'b- Q7i2M + HH2/ 2tT2 ib BM QMHBM2 b2iiBM;X h?2b2
iBQMb i 2 +? "QmM/ #27Q 2 i?2 "2p2 HBM; Q7 M2ti Qmi+QK2X gB
2tT2 ib6 T 2/B+iBQMb UQ™ /pB+2V-i?2;Q HQ7 7Q 2+ bi2 BbiC
?Bb +mKmH iBp2 HQbb Bb b +HQb2 b TQbbB#H2 iQ i? i Q7 i?2 #
/IBz2 2M+2 #2ir22M 7Q 2+ bi2 ' 6b +mKmH iBp2 HQbb M/ i? i Q7 #
+ HH2/ "2;°2i- bBi K2 bm'2b i?2 2ti2Mi Q7 7Q 2+ bi2°6b "2; 2i-B
TQHHQr2/i?2 /pB+2 Q7 i?Bb 2tT2 iX AMIimBiBp2Hv- ;Bp2M b2i C
HQbb 7mM+iBQM-r2 b22F 7Q° 7Q 2+ bi2  r?Qb2 "2;°2iBb #QmM/
b TQbbB#H2 Q 2p2M M2; iBp2 BM i?2 #2bi + b2bX h?Bb i2 'K Bb +

h?2 #bi® +i MQIBQM Q7 "272°2M+2 7Q 2+ bi2'b br2HH bi?2 p E
?2 p2 /Bz2 2Mi BMi2 T 2i iBQM- /2T2M/BM; QM i?2 bT2+B}+ b2iiBI
r? i 7QHHQrb-r2 b? HH /2i BHi?2 MQiBQM Q7 2tT2'ib M/ bB/2 BM
T 2/B+iBQM rBi? 2tT2'i /pB+2- QMHBM2 2:°2bbBQM M/ QMHBM
b2iiBM;X AMp2biB; iBQMb M/ K2i?Q/b BM i?2 } biirQ b2iiBM:b ?
i"B#mMiBQM Q7 i?Bb K Mmb+ BTir?B+? Bb 7Q+mb2/ QM i?2 mMbmT

RXRXR S 2/B+iBQM rBi? 2tT2'i /pB+2

AMi?22 7 K2rQ ' FQ7 T 2/B+iBQM rBi? 2tT2,4,,./pB22mTT QD[220 + 2
#2 7 QK M QmMi+QK2VMWT #Q 2+ bi2 " K F2b b2[m2MiBoH#v..?Bb T 2/
7 QK /2+BbB@MbiTBbB2bbmK2/iQ #2 +QMp2tbm#b2i p2+iQ bT +2
bT 2K vp v 72K AM //IBiBQM-i?2 MQIiBQM{RQ:#DRtiHE}NHL=-Bb b2i
1,2,... Q7 2tT2 ib6 T 2/B+iB@BUME?227R2"2/B+iBQM RQIBRLZTIAEH Bb

b2i Q7 2tT2 ibX h?2b2 2tT2 ib +QmH/ #2 bQK2 bi iBbiB+ H KQ/2|
T K2i2 b-/Bz2 2Mi bi iBbiB+ H2biBK iQ'bi° BM2/ QM [/Bz2 2N
/12+BbBQMb ;Bp2M #v b2p2 H #H +#EHL2bAR7IQR 2?P?IBKI2ti Qmi+ QK
zi-1?227Q 2+ bi2 vVB2HYWM2R2?BH B@MQ7 2tT2 ibd6 +m "2Mi M/ T bi
ffis#D:i#E,s$t} itX AM Qi?2 HOQBbb- 7TmM+iBLIND Q#E,s$ t} X

S 2/B+iBQM K /2 #v i?2 2T2ZX¥ DidVUBDb bb@hhRUD2Z6TX:z)V
r?212Bb HQbb 7mMEZIBROQRMX g2 MQr HBbi bQK2 2tr KiPHBR D 2 Mii
D Mk,

b[m "2 HQRp=(y" 2% r?2 ' @=2Z =[0,1] X
HQ; "Bi?KIy@bb, p=yyiny" =gn(L" y) r?2°'2=10,1],Z ={0,1} X



RXRX PLGAL1 G1 _LAL: 8

| |
HBM2 fy,(z)bb,j“:lyjz,- r?2 ®#N -D=Xy Bbi?2 bB{K#’Fﬂ'Zt;\‘:lyj:
1,y;(0,j=1,....,N} MZ =[0,1]N X

h?27Q 2+ bi2> BKbiQ? p2 +mKmH iBp2 HQbb bbK HH b TQbbB
2tT2iX AM Qi?2 i2 K- Bi +Q "2bTQM/b iQ KBWBIBYE M;iV?Q7Bz2
7Q°2+ bi2 6b +mKmH iBp2 HQbb M/ i? i Q7 i?2 #2bi 2tT2 |

# &
T T ¢ %

| (#,z)" min ! iz
1#E

t=1 t=1

h?Bb [m MiBiv+ M#2 BMi2 T 2i2/ bi?2°2;°2iQ7i?27Q 2+ bi2"  Q
Q7 i?2 #2bi 2tT2 iX AM i?Bb b2iiBM;- QM2 r MibiQ }M/ 7Q 2+ bi2
T UbBM+2 HBBIR i  BRX #XBb #QmM/2/ #v +QMbi MiV M/i? ii?Bb bn
Bb MmMB7Q KHvV Qp2z#tyvtb2[mZMM2 Mm#D,i#E,t=1,....T-BX2X-
7Q°2+ bi2 b iBb7vBM: i?2 7TQHHQIBM;

# # &&
II-I— Il-r 0/

0
sup  (B,2)" min P fit,zt $ Ry (E), URXRYV
2#Z t=1 I#E =1
f, (#D i#E t=1,...,T

r?2°Rr(E) Bb + HH2/ 2;°2i #Qmimidy FRBZORM;

AEZ Bb }MBi2 rBi? + N-BM/HBOBb #QmM/2/ M/ +QMp2t BM Bib } bi ":
+H bbB+ H M/ 7mM/ K2Mi H 2t KTH2 Q7 7RXRB bbil2d OMB2NilB ilBH}2
q2B:?i2/ p2° ;2 7QUA4 bi® 2+ bi2 V r?Qb2 T 2/B+iBQM Bb

2

= Wi,tfi,t- URXkV
i=1

1g 7Q 2+ bR2kBb +QMp2t +QK#BM iBQM Q7 2hE2ANb7 QpBHM- rBi-
i#E- M/ rBi? - %
exp """ 1! (fis Zs)
N

=1
7Q tHH MY>0 Bb FMQrM b i?2BMp2' b2 i2KT2  im 2 T wjK2i2 X h?
Bbi?2r2B;?i bbQ+B i2i#BX?12T1221b rBi? #2ii2° T2BK@X< M2 U
+mKmH iBp2iHRHAR)V BM i?2tT1biQmM/b rBHH ? p2 ?B;?22'tK2B;?i i

h?2Q 2K RMR2Q 2K KXk @7'B M+?B MIyGWAQ BB #Q m M[0p21] BM
M/ +QMp2t BM Bib }'bi ";mK2Mi- 14>0Q 2Bbd2 mBAB7Q KHvV Qp2°
b2[m2d#Hz2 Mf#D i? i

5 T % URXjV
EXp 3:1! (fj,SIZS)

Wijt=+4

T T InN T
!(D“Zt)$ri'lt'2 L(fit ze)+ —; g
t=1

t=1

L
h?2 "B;?i,? M/ bB/2 Bb KBMBKBX2/ UrBi@nRBTMIVR2H/b "2; 2i
#QmMMR4(E)=" (T/2)InN X
h?2, T°QQ7 Bb ;Bp2M BMZB ®i2B MOZ7B MK\GWXQAB //BiBQM- i?2

Q /2T QR+(E) rBi? "2bT2+iiQ i?2 iBKBRPQTEBBM BM i?2 b2Mb2 i? |
/Q2b MQi 2tBbi Mv Qi?2  7Q 2+ bi2 r?B+? + M +?B2pR 6@ bi2" +C
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bBKBH ° M/ KQ'2/2i BH2/ 2bmHib-GBi2¥25ii@®R 22 M2URINN®S i ?
*2b @"B M+PENMIMY2b @"B M+?B MKyGWXQbB

h?2 +QMp2tBiv bbmKTiBQM Q7 #HQiM// 2+BhiB QMBI BEWMQ i Mi
BM?2Q 2KIRXR?B2p2 "2; 2i bm#BBW2 TBM7Q K2 ;m ~ Mi22b i?
HBM2 ~ +QK#BW2HB@WDb i/ i?2 H ii2° Bb "2[mB 2/ BM i?2 T"QQ7X
i?Bb bbmKTIiBQM + MMQi Hr vb #2 b iBb}2/ BM bQK2 + b2bX 6Q
+H bbB}+ iBQM T Q#R2K0r32 M (y,z2)= Ly=- B7 QM2 +QMbB/2 b QMH
2tT2ib r?2Q Hr vb ;Bp2 +QMbfy,MDTMELB+1BQBT2+iBp2HV /m BM;
"QmM/b- i?2M MQ K ii2" r? i T,2/B+iBQMb ;Bp2M #v i?2 7Q 2+ biZ2
b2[m2M¥UD IV £ Vt=1,2,....,T bm+? i? i! (#,2)=TX >Qr2p2 - bBM+2 i?2 #2
2tT2 i T 2/B+ib+Q "2+iHv iH2 bi? H7 Q7 i?2 "QmM/b-i?2 "2; 2i C
L -BX2X-

T - '"T T

t:I!(Dc,Zt) mllﬁzt:l!(fu,t,zt)( 5
>2M+2- BM i?Bb b2iiBM;- "2I"'BRb BKABDMB#HERM Pi?2° + b2b pBC
+QMp2tBiv bbmKTiBQM BM+HmM/2i?2 QMHBM2 +Hmbi2 ' BM; T Q#H:
i? irBHH #2 BMi ®7nT+27 BAWW? Ti2Xj Ai Bb +H2 " i? ii?2 HQbb 7ml
[2IM2] BMRIMAXY "2 MQi +QMp2t BM i?2B" } ' bi ";mK2MiX

_ M/QKBx2/ 7Q 2+ biBM;

PM2rviQ +QM[m2  i?2 MQM@+QMp2tBiv Bb pB ~ M/QKBX2/ 7Q 2-
7Q°2+ bi2 } biHV +?2QQb2b7 (Bbi?R#D+BOBIQMBHTY BB MQr bbmK2/
iQ#2 b2iQ7T Q# #BHBiv /B-hii? BMm i B/NIKGRE2BBMZR2" i2/ 7 QK
# M/ i?22 7Q 2+ bi2 vB2H/b ?BHfT 2/B*2B/@Mi B4 MiB QM 2M/
MQi QMHV QM i?2 T Zbz,Qmi+Q&8Bi HbQ QM Bib T biT...24BXiBQMb
h?2 #H +F#Qt Bb QMHV HHQ#Mi @27 Q2D lv BQH ARM:+2- 2p2M i2Qm ;7
i?2 #H +F#Qt +QmH/ FMQr BM /p M+#2 Q& Q0 2+ Qm2 HEOMRi6 i2:v- i
/p Mi ;2 rQmH/ #2 + M+2HH2/ Qmi #v i?2  M/QKBx2/ T 2/B+iBQM
M +?B2p #H2 2:°2i GX#ABIM2BbBMM/QKBx2/ T 2/B+iBQM b2iiBM
7Q°2+ bi2  + M #2 /2}M2/ b i?2 QT HQDbhp BiM22bBR2XiQ

$ % s w() s %
D #zy =B D fionze = 0 finze di#(i),
E

[0)

r?2°R /2MQi2b i?2 +QM/BiBQM !H$1‘|2,1t,'i'téoi-BpBM.MIQJbBI\##K v
J2T2M/ QM i?2KX .m2iQ i?2 HBM2 'BivQ7 2tT2+i iBOMQ®N2tK F2b
BM Bib }’bi “:mK2MiX AM //BiBQM- #v i FBM; : BM i?2 2t KTH2
IBb+mbb2/ #Qp2-i?2 K2 BiQ7 M/QKBx2/7Q 2+ biBM;+ M#2b?Q
bBKTHvV +?2QQb2b i'BpB H mMMBZR K2/BRiiBKEPIBN M?QRIp2" i?2
QMi+QK2 b2[m2M+2 Bb-i?22 2tT2+i2/ HQbb Q 7LXQARH Qi P2+ Q/f kb2 " 2
rBi?Qmi Mv /22T +QMbB/2" iBQM ON @ ki@BBBRPHQbb Q7 7Q 2+
H 2 /v #22M +miiQ ? H7 pB >~ M/QKBx2/ 7Q 2+ biBM: rBi? DbBKTI

h?2° M/QKBx2/7Q 2+ biBM; BM i?2 T 2/B+iBQM rBi? 2tT2 i /pB+2
i2Q°Qm;?Hv bim/B2/ BM i?2b+ @ TB2M3 TB7 MHYGWX QLB b HbQ #22M
M Hvb2/ mM/2  /Bz2 2Mi “2bi'B+iBQMb QM i?2 p BH #H2 BM7Q K
+ M #2 ++2bbX h?2v BM+HmM/2, i?2 H #2H@2{+B2Mi T 2/B+iBQM
BM[mB v i?2 @miBPBMHBKBi2/ iBK2bc i?2 # M/Bi: K2b r?2°2i?2
QMHV ++2bbiQ i?2 HQbb Q7 ?Bb QrM /2+BbBQMb r?BH2 MQi FMQ
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i?2 bH22TBM; 2tT2ib r?2 2 QMHvV bm#b2i Q7 2tT2 ib Bb p BH #|
p B2brBi? iBK2X

AM i?2 M2ti b2+iBQM-r2b? HHBMi"Q/m+2 MQi?2  TQTmH "~ b2iiB|
QMHBM2 "2;°2bbBQMX Ai HHQrb i?2 7Q 2+ bi2 iQ ++2bb iQ Qi?:
2tT2i6b /pB+2X

RXRXk PMHBM2 "2;°2bbBQM

AMi?27 K2rQ'FQ7 QMHBM2 “2:22BhthBD M- Q@2 Q 2 a2 y2O M b

X %Y t(1-r?22X, R,d(1 MN ,RX i2 2T 2/B+iB@M7Q 2+ bi2  Bb
QM i?2 # bBb Q7 MQi QMHV 7L, skxi t BAMIVIQ HKb (B @BV 2 B MZ-@ X2 XB Q M
BoX %Y ) 1%X & Y X h?22 2tT2ib b2i Bb MQr b2i Q7 T{2¢$BHiBQM 7ml
rBi? T > K3i2rf?22i2X & Y X :Bp2M HQbh@HNNMBQMI?22 ;Q HBbD

iQ #mBH/ 7Q 2+ bi2  r?2Qb2 T2 '7Q°'K M+2 Bb mMB7Q KHv M2 "H\
{fs,$#1 }-BX2XMB7Q KHWxQWR. .., HHyr)#X %Y

# &
o o

PRy $ inf L (fs(xe), y)+ R7(d,$) URX9V
t=1 $#! t=1

r?2 Rr(d,$) Bb 2K BM/2 i2 'K U7Q  bBKTHB+Biv- r2 QKBi i?2 TQb
Rr(d,$) QM,Y MigVX i} bi;H M+2-"2; 2] # QRIXNBIDMBZQ EMI 7 QK i?2
7QHHQIBM: +QmRIXRBM QRAHBM?2 “2:°2bbBQM b2iiBM:,

# &
"T "T

L, y))" Inf P(fs(x),yt) $ Ry(d,!). URX8V
t=1 $# o1

>Qr2p2RX9 MRWS8 "2 2[mBp H2Mi BM i RXI82Mb 227 2 /uh + 2R XOQ K U
#v i FBRM(d,! )= supgy Rr(d,$) M/ i? iRKI9?QH/b #v RKBHN=5 Rr(d,!)

7Q° M X _2;°2i #QmM/b Q7 #Qi? 7TQ Kb rBHH #2 mb2/ BM i?2 b2][r
? b#22M [/°2bb2/ #v MMK2 Qmb +QMi'B#miBQMb iQxiQmHBIi2" in
M/ g KmiRyy\R MAQpBEyyWR2 +? T'QpB/2 M H;Q Bi?K +HQb2 iQ i?
; 2bbBQM rBi?  "2;2i #QMMIX7 BRi?2° +QMi B#miBQMb ? p2 BMp
i?72: /IB2Mi@ .2b+2Mi*2b, (@ BB?2d A PXNBDEBpBM2M M/ g RKIM d?
M/i?2 1tTQM2MiB i2/:" /B2MaE BRB22 KIi2Vh ¢RKPb @"B-M+?B
RNMX >Qr2p2 - KQbiQ7i?2b2 "2bmHib "2[mB 2 bQK2 +QMbi" BMi (
i?72 +QMp2tBiv Q7 i?2HQbb 7mM+iBQM QM Bib }'bi ";mK2Mi Q" i?2
HQbb 7mM+iBQMX

m/B#2kiyyW ;2M2> HBx2b i?2 “2:°2i #QmM/ BM QMHBM2 2;°2bbB
7mMM+iBQMb rBi? H2bb "2:mH “BiB2b- 2bT2+B HHv HQQbBM: i?2 +
b2[m2MiB H® M/QKBxa2[H:;MbB 1B QM KK#RRYYyWr?B+? +QMbB/2 b
i?72 /2+BbBQM bTb2R2 Q7 T ' Q# #BHBiv /Bbi ' B#miBQMb QM i?2 T 2/
{fs,$#! 3 U HbQ /2MRQiRQ #BKTHB+BivB7 MQ +QM7mbBQMBX2K 42V X
i4RV&-2[ _ MH?2QQb2b T ' BQ  /BRIMBAMIIB?QM bi > M/QKBx2/ T 2/B+il
7TmMM+iBQMBb /" r %% Q@2BWBI@i2 iBp2HvmT/ i2bi?2 T BQ iQ U:|
/IBbi"B#m4BOMb,T i? i +QM+2Mi’ i2 bBKmHi M2QmbHv QM 7mM+i|
bK HH +mKmH iBp2 HQbb M/ HQrp B M+2 rBi? "2bT2+iiQ i?2 T
7TmM+iBQMX AN +/BB BIQRIBRR+ QMbB/2'b QMHBM?2 “2;:"2bbBQM BM i’
/IBK2MbBQM b2 T®MBW? [m /° iB+ HQhly/yMEiBRRI- M/ rBi?

T "iB+mH ‘T‘2/B+iBf@cl\aé&m'n/f=4i$m@wm‘&:(&l ..... &) Bb /B+iBQM ‘v
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Q7 # b2 T 2EBXi®@Y MA#! =R*X IM/2" i?2 bT "bBiv ?2vTQi?2bBb i? |
2tBbid rBi®8. d MQM@x2 ' Q +QQ /BM i2b r?Qh2 #m K mBib ilB HHQ b b
QM2 + M Q#i BMi?2 7TQHHQrBM; bT “bBiv "2;°2i #QmM/,

# &

o . o $ %
P, Y1) $ inf s,y + (I18llo+ 1) gr.a 1I$][2, [I&])
t=1 $#Rd
|
r?22 @$llo Bb i?72 MmK#2™ Q7 MQM@XZB‘-CQ$H1©Q?=/1II$]\VI i Bl&g) 7=
SUPyux MaxXj=1,.dl|&(X)cgrg Bb 7mM+iBQM ;" QrBM; HQd BIP KBS H@ v rBi
/IB+iBRMH®PB2pBM; i?Bb “2:°2i #QmM/ "2
)
Bi= [$3&(xt)]sd#($),

t=1

r?2 [g=max{" B,min{B,x}} i " mM + xi 2ilB > sup,-;
* +
1 ] %
d#¢($)/ exp " " ys" [$8&(Xs)]g © du($), t( 1 URXeV
s=1
Bb TQbi2 'BQ  /Bbi'B#miBQQMIBB®M 7TpBQ Q7 ;2M2° $BW;2BT "b2
2 +?BMKYRIRQ™ KQ 2 /2i BHbVX PM2 + M b22 iRQM22 NI Q bii2b BX
02tT2%i% pBM; bK HH2 +mKmH iBpg BRbIDXKR MBiBOMM+ i2/ HB
+QK#BMSERQBIi? 2bT2/XIiQQ 2Qp2 +?BMQUWpyBRMR HbQ BMp2biB; i2t
QMHBM2 "2; 2bbBRQMH B BX IIB- @YX ZBM? ={$,[|$|[:$U} BMRX9r?2 2
U>0 M/ Q#i BMb "2:;'2i #QmMT ¥Xm#HBM?2 * BM
_2bmHim BB 2Ry YW M2 +?BM QQyBRR 2HV QM i?2 MQiBQM Q7 EmHH#
/IBp2 ;2M+2 M/ S +@" v2bX h?2b2 irQ MQiBQMb- r?B+? rBHH #2
b2+iBQM- "2 HbQ BM/BbT2Mb #H2iQ Qm  bim/v BM mMbmT2 pBbh

Tlyil M/

.....

RXRX] [mMm bB@" v2bB M QMHBM2 M HvbBb

:Bp2M K2 bm™ #H2URK#2//2/ rBi? Bib@ Q;2#° V-Pre)H2MQi2
1?72 b2 Q7 T Q# #BHBiv /'BHhiMB#QIBRXOWKR2Q M7 2 2(M+2 KRZi(bm 2
#2 1?72 b2i Q7 T Q# #BHBiv /IBbi B#miBQMb #bQHMX26/Q +Q@MiBMm
T Q# #BHBiv /BRj%BE(h)BIQMEMHH# +F@ G 2B#HEZ, % Bb2/2 2M2/2
b #, T
In 55, d# r?2mM#P o),
+) Qi?2 rBb2X
LQi2i? i7Q Mv#QmM/2/ K2 bm! R2MMM My i BQ@QM #BHBiv /Bbi B#n
##P (1) bm+7? iR (#,%9<+) -
) l) 0
" In Iexp(" h)d%z#inf Ihd#+K(#,°/«). URXdV

#P (1)

K (#,99 =

h?Bb "2bmHi- r?B+? K v*HBIXRNMSE BIMiQMBYy91[m iBQM 8XKkXRV- E
+ BiB+ Hi@72Qp2K RIXk?2Q 2KXR6M "i?2 - i?2 BM}KmK Bb +?B2p2/
bQ@+ HH2/ :B##b [mb-bREVMT)H2 BQ"

LIS T URX3V
exp(" h)d%

‘B##b /Bbi B#mMBWMAMMi® i2b QM T 2/B#iBQM ZmN@bRQ® KB MBKB X
i?72 7TmMMk iBQMYBERG MMB7Q K Qp2°
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h?2 mb2 Q7 :B##b [m bB@TQbi2 BQ Bb 2bT2+B HHvV /pQ+ i2/ #)
reB+? Q B;BM i2b BM i?2 K +?BM2 H2 "MBM; +QKKmMBiv BM i?2
rQ Fba7r2@h vHQ ™ M/ qBRIMNBAKIB® M H2 bRA'NNA#UDb22aBd;Q "
KyykkyyWX AM i?2 bi iBbiB+ HH2 MBM; +QKKmMBiv-i?2 S *@" v2t
2ti2MbBp2HYVv /2 p?2 HVIBY/y#kvy yd-m /B # Akiyy 9% M/H[mBRyy\e- M/

Hi2 " QM [/ Ti2/iQ i?2 ?B;? /BK2MibBHYMMH M 2 ih IBWE;yy-QKpy y\B-
H[mB2 ' M/ GWRyRREHBEIB2" M/WKBRH:m2/D M/ HUnBERYIm2/D

M/ _Q##BKMRB M/H[mB2 > M/ Uny2RvX

AM T > HH2H 2zQ'i-i?2 QMHBM2 H2 "MBM: +QKKmMBiv ?2 b +QMi
i?72Q°v BM i?2 QMHBM2 "2ERDbBBQM b\2/id R /B # 2Akiy y\N

M2 +?2BMQYBRR? p2 #22M 1?2 } bi ii2KTibiQ K2 ;2 #Qi? HBM2b Q
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pBbBiQ  Bb +QMbBbi2Mi rBi? b2p2  H T 2}t2/ + Bi2 B - i?2M i?B
M/ +? MM2H 2M #HBM; i?2 pBbBiQ  iQ +QMM2+i iQ +QMbmHi |
QMHBM2 +HmMbi2 ' BM; H:Q Bi?K BMi'Q/m+2/ #Qp2 Bb /2/B+ i2/iC
b2iiBM; Q7 + Bi2 B X Ai +Hmbi2 b }'biHv pBbBiQ'b BMiQ ;" QmTt
#2?2 pBQ> "2BMi?2b K2:;°QmTX h?2M #2? pBQ  BM7Q K iBQM rB
#2 2ti° +i2/ M/ bmKK "Bx2/iQ ?2HT i?2 2H #Q  iBQM Q7 + Bi2 B
+HmMbi2 ' BM; H:Q 'Bi?K r?B+? rBPHHI 22K2iTBMRIMBIMBM i?2 b2[m2H
Qi?2 i bFbi? i ? p2 #22M /QM2 rBi?BM B /pBx2X

RX9Xk a2MiBK2Mi M HvbBb 7Q i2ti K2bb ;2b

h?2 }"bi QM2 Bb i?2 b2MiBK2Mi M HvbBb Q7 bQ+B H K2bb ;2b bn
+QKK2MibX aQ+B Hi2ti K2bb ;2b + M Q7i2M "2~2+i pBbBiQ b6 iil
iQr /b +2 i BMbm#D2+iX EMQrBM; bm+? iiBim/22bT2+B HHvi?
iQQm +HB2Mib bBM+2 +QMbmHi Mib+ M BMi2 722 M/ ;Bp2 T QT
TQbbB#H2-?22M+2 ?2HT Qm  +HB2MibiQ /2+ 2 b2i?2 mMb iBb7 +i
i?72B° b2 pB¥208X2AM2 /2i BH M2+2bb v T'Q+2/m '2b M/ i2+?MB[m
i bF Q7 b2MiBK2Mi M HvbBbX h?2 TBT2HBM2 BM+HmM/2b T 2@ T " (
2T 2b2Mi iIBQM Q7 b2Mi2M+2 M/ i?2 mb2 Q7 +H bbB+ HbmT2 pBlI
i?72 b2MiIiBK2Mi Q7 bQ+B H K2bb ;2bX S2@T Q+2bbBM; Q7 ~ ri2ti
BKTQ'i MiBM b2MiBK2Mi M HvbBb bBM+2 " r K2bb ;2b-2bT2+B H
K2Mib- Q7i2M +QMi BM HQi Q7 MQBbv bm+? b KBbbRXHKBM; M
#QDQm  Q  #D V- bTRXBXHHbi BHWI foHY i2H2T?2QM2-i ; +? ~ +i2 bV
iBQM Q7 p2 #b Q° MQmMb /2T2M/BM; QM i?2 i2Mb2b- bm#D2+ib 2
"2 iBKT +iQMi?22T°2/B+iBQM ++m’ +vX S'2@T Q+2bbBM; BKbD
MQBbv +QMi BM2/ BM i?2 "~ ri2tib pB MQ 'K HBx iBQM K2i?Q/b br
"2TH +2K2Mi Q7 bT2+B Hbi BM;b#v T "iB+mH " iQF2Mb- H2KK iB
/IBIBQM-T 2@T Q+2bb2/i2ti K2bb ;2b "2 M22/2/iQ #2i Mb72 "2/
i? i +H bbB}+ iBQM K2i?Q/b+ MrQ FX hvTB+ HT Q+2/m 2b r?B+
BM+HmM/2 # ;@Q7@rQBXRXMK 77 @[BYZMH+Vv BMp2 b2 /Q+mK2Mi 7 2[n
}1’bi QM2 i"B2biQ 2T 2b2Mi i2tiUbm+? b b2Mi2M+2 Q" /Q+mK?2Z
Q7 BibrQ ' /b-/Bb 2; "/IBM; ;" KK~ M/ 2p2M rQ '/ Q /2" #mi F22TBN
i?72 b2+QM/ BMi2M/b iQ "2~2+i ?2Qr BKTQ i Mi rQ°/ Bb iQ /Q+mK
+Q TmbX h?2i7@B/7 p HmM2 BM+'2 b2b T°QTQ iBQM HHv iQ i?2 M
BM i?2 /Q+mK2Mi M/ Bb Qzb2i #v i?2 7°2[m2M+v Q7 i?2 rQ '/ BM i
iQ /Dmbi 7Q  i?27 +ii? ibQK2rQ'/b TT2 "KQ 2 7?22Tm2ZMMiHv BM
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r2 mb2 i7@B/7 b r2HH b +H bbB+ H +H bbB}+ iBQM K2i?Q/b iQ +
ii BM M ++m’ +669 BRIpR/2MiB7vBM; i?2 b2MiBK2Mi Q7 6 2M+7? ir
QmiT2'7Q Kb b2MiBK2Mi +H bbB}RiiHHMB #v 2 vBp7BMNM j BQM X

RX9Xj L2m > H M2irQ Fb M/ +? i#Qi

h?2b2+QM/rQ FBb '2H i2/iQi?2+°2 iBQM Q7 +QMp2'b iBQM H ;:
*QMp2'b iBQM H ;2Mi Bb bvbi2Ki? i+ M BMi2  +irBi? +mbiQK2
+QMp2'b iBQMb BM/BbiBM;mBb? #H2 7' QK ?mK MX AiBb7QmM/2
b/2HBp2 ' vQ T vkK2Mi- H ;2 KQmMi Q7 +QMp2'b iBQMb #2ir22|
? p2p2 vbBKBH “"bim+im 2, Bi #2;BMb rBi? bBKBH " 2t+? M;2b b
T°Q+22/iQi?2/2K M/BM;i?2KQ/2 Q" "272'2M+2 Q7 /2HBp2 v- bFE
+QM+2 MBM; i?2/ i2Q i?2722b Q7 /2HBp2°'v M/}M HHv 2M/b rBi?
i?72+QMbmHiI Mibbm+?2i? ii?22v+ M? p2KQ ' 2iBK2+QM+2Mi" iBM;
bT2+B}+ [m2biBQMb bm+? b bFBM; 7Q" /2i BHb Q"  /2b+ BTiBQM
i? iBb #H2iQ ;:Bp2 miQK iB+ HHv '2bTQMb2b iQ bBKTH2 M/ 2T:
T'272 2R AN-92 ;Bp2 } biHv ;2M2° HBMi Q/m+iBQM iQ +? i#Q
i?2B° + T #BHBiv Q7 ? M/HBM; /Bz2 2Mi i bFb iQ i?2 mM/2 HvBM;
T°2b2Mi M2m™ H M2irQ Fb 7' QK i?2 KQbi # bB+ T'QiQivT2iQ i?2 bi
bm+? b GQM; a?Q i@h2°'KJ2KQ v UGahJV M/ a2[m2M+2 iQ a2[m:.
h?2b2 KQ/2Hb "2 /2bB;M2/7Q i'2 /IBM; b2[m2MiB H/ i X h?2p2'v
iBQM Q7 i?2b2 KQ/2Hb BbiQ bQHp2i> MbH iBQM i bF #2ir22M H M;
i?72v +?B2p2 ;2 i TQi2MiB HBM BB /HMWKYRBXIHhQRU27Q 2-r2
TTHv i?2b2 KQ/2H iQ #mBH/ +? i#Qi BM i?2 /2HBp2'v M/ T vK2M
b2[m2M+2 iQ b2[m2M+2 # b2/ +? i#Qi Bb Q7i2M ;2M2" iBp2-BM Qi
i?72 "2bTQMb2 Bb miQK iB+ HHv ;2M2" i2/ rQ°/ #vrQ /X Ai+ M H2
i? ii?2}M H;2M2" i2/ "2bTQMb2 K v MQi #2 BM +Q "2bTQM/2Mi rB
hQ bQHp2 i?Bb-r2 /2bB;M b+Q 2 i? i+ M?2HT mb iQ +?QQb2i?2
7°QK T°2}t2/ b2iQ7 "2bTQMb2b- ;Bp2M [m2biBQMX Aib T2 7Q K
*? Ti2X9
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g2 +QMbB/2  i?2 T'Q#H2K Q7 QMHBM2 +Hmbi2 'BM; QM “#Bi ‘v
[M2M+2bX @2 BMi"Q/m+2 M2r M/ / TiBp2 QMHBM2 +Hmbi2 BM
[m bB@" v2bB M TT'Q +?- rBi? /vM KB+ 2biBK iBQM Q7 mMFM
g2 T°Qp2 #Qi? "2:°2i #QmM/b 7Q  i?2 H:Q Bi?K M/ HQr2  #QmM/
g2 HbQ ;Bp2 M CJ*J*@~ pQ 2/ BKTHRK2Mi7i@BQMB+2H22 +QM @
P2 ;2M+2 Bb ;m > Mi22/X q2 HbQ BHHmbi  i2i?2 T2 7Q 'K M+2 Q7
M/ QMHBM?2 b2iiBM;X

LPh ,h?Bb +? Ti2 Bbi?27mHH p2 ' bBQM UrBi? 2GiRMHERYRBQQ7bV C
TM#HBb2MH2BMQMB+ CQm MXH Q7 ai iBbiB+b

*QMi2Mib

KXR AMi"Q/M+XB@EMX X X X X X X X X X X X j¥ X X X X

kXk [m bB@" v2bB M T2 bT2+iBp2 iQ QMHBMX +K jipbi X BM ;X

kXj JBMBK t "2;°2i #QMXb X X X X X X X X X j¥X X X X X 3
KXjXR S 2HBKBM v 220 #QmMM X X X X XjjX X X X X

KXjXk / TiBp2 "2;°2i KQMMIbX X X X X X X j& X X X X
kKXjXj JBMBK t "X;"%i X X X X X X X X X X jd X X X X
kX9 h?2 S *"'P H:Q BiXKX X X X X X X X X X jX X X X X
KX9XR ai'm+im 2 M/ HBMFbXBi® XCHXJIX X X M X X X X X
kKX9XKk *QMp2 S2MP2i@F /b i?2 :B##b [m bB@TRDOK2 BQ"
KX9Xj LmK2' B+ ¥ BEmXvX X X X X X X X X R X X X X

kX8 S QQXbX X X X X X X X X X X X X X X9& X X X X
KX8XR S 'QQ7 Q7 *QXQBHXVXXR X X X X X 2dX X X X X
kX8Xk S QQ7 Q7 h?2@QX2K KKRX X X X X X X8¥% X X X X
kX8Xj] S'QQ7 Q7 *Q RHH X KXjX X X X X X »RX X X X X
KX8X9 S QQ7 Q7 *QDXQHH XvXX¥ X X X X X »RX X X X X
kX8X8 S 'QQ7 Q7 h2RQX 2K KKkX X X X X X X8K X X X X
kX8Xe S 'QQ7 Q7 GRKK XXR X X X X X X X 8dX X X X >
kX8Xd S QQ7 Q7 h2RQX2K KKjX X X X X X X8M X X X X

kXe TT2M/Bt X X X X X X X X X X X X X X88% X X X X

kN
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KXR AMi'Q/m+iBQM

h?2 Tm TQb2 Q7 i?2 T'2b2Mi rQ'F Bb iQ ;2M2° HBx2 i?2 7° K2rQ'
i Q/M+2/FBNMi2 IR i?72 +HmMbi2 BM; T Q#H2K- r?B+? ? b ii~ +i2/

i?72 K +?BM2 H2 "MBM; M/ bi 2 KBM; +QKKmMBiBi2bHdy W -M 2t KT
"T# F? M/ 6K MGB#22iv HKyRebim/v i?2 bQ@+ HH2/ /i bi 2
+Hmbi2 ' BM; T'Q#H2KX Ai KQmMib iQ +Hmbi2> QMHBM2 /i iQ }
bBM;H2 T bb- Q° bK HH MmK#2 Q7 T bb2b- r?BH2 mbBM; HBIiiH
H2 "MBM; T2 bTQYQBKp®bF M/ IJQMyRK2:ONBi2 QMHBM2 +Hmbi2 B
Q' Bi?Kb- rBi? }t2/KM@K#2Mi2 bX h?2 T '2b2Mi +? Ti2  BMp2biE
'2M2° H b2iiBM; bBM+2r2 BKiQ T2'7Q 'K QMHBM2 +Hmbi2 'BM; r
MMK#H22'Q7 +2Mi2°bX hQ i?2 #2bi Q7 Qm  FMQrH2/;2-i?Bb Bb i?2 }
BMi?2 HBi2° im 2X G2i mb bi’2bbi? iQm™ TT Q +?pQHdy "2[mB
reB+? + M #2 2Bi?2° +QMbi MiQ' M BM+ 2 bBM;T2AnM+iBQM Q7 i

Pm> K BM +QMi"B#miBQM Bb iQ :2M2" HBx2 H:Q Bi?Kb bmBi2/ 7¢
mMMbmT2 pBb2/ b2iiBM:X Pm> QMHBM2 +Hmbi2 BM; H:Q Bi?K Bl
/Q2b MQi "2[mB 2 i?2 FMQrH2/;2 QTQ#RiBK2/? QI/Bx@NMB2/X h?2 "2;
#QmMM/b i? ir2 Q#i BM ? p2 2K BM/2 iZT1d§TQ MK rMBi@p2 i? i
i?2v "2 bvKTiQiB+ HHv KBMBK t QTiBK HX

h?2 +? Ti2' Bb Q' ; MBb2d2biBQMHUXIOXm+2b Qm" MQi iBQM M/ Qn
+Hmbi2 " BM; TaQ#2BOQMEMj BMb Qm™ K i?2K iB+ H+H BKb- +QMbE
#OQmM/b7Q Qm  QMHBM2 +Hmbi2'BM; H;Q Bi?KX 2K B®/2 i2°K
Q#i BM2/ 7Q° KQ/2H b2H2+iBQM@~ pQ 2/ T'BQ "X q2 HbQ T Qp:
"2 KBMBK t QTiBK HX 2 i?2MiBONMBDYOBMiB+ H BKTH2K2Mi iBC
Qm K2i?Q/-r?B+? "2HB2b QM M / Ti iBQM Q7 i?2 CJ*J* H;Q Bi
T 'iB+mH -r2T Qp2Bib +QMp2 ;2M+2iQr /bi?2i ;2i[m bB@TQ
Q7 i?2 "2bmHIBM; H;@ BiPK-BbBApHmM i2/ QM bvMi?2iB+ /i X 6Q"°
Q7 +H "Biv-T°'QQ7b "2ZIQIBQOX MEXKRidRHVBQMEMe BMb M 2ti2MbBC
Q70Q0m rQ'FiQi?2 + b2 Q7 "2b+ H2/ aim/2MHT BQMU BWWHT BQD/ ¢
kyR¥K HQM; rBi? //IBiBQM HMmMK2 B+ H2tT2 BK2MibX

kXk [m bB@" v2bB M T2 bT2+iBp2iQ QMHB

G2(k)1T #2 b2[m2M+2 Q7 /xj#R¥X2Pn™ :Q H Bb iQ H2 "M iBK2@/2"
T K2R M/ T 'iBiBQM Q7 i?2 Q#b2RpZRHABMIOBMIR X h Q
i?Bb BK-i?2 QmiTmi Q7 Qm" tHBQ Bi2#i€ (6B K2 ....ax,) QK

+2Mi2 RKBM2T2M/BM; QM i?2 T b BMARQ MEBR@MX T "iBiBQM Bb
i?2M +°2 i2/#v bbB;:MBMY iIQVBTIQ BMQBRIbi + XMBD M rHAVM 2p2 H2/-
i?2 BMbi Mi M2Qmb HQbb Bb +QKTmi2/ b

(@ x) = min " x¢|5, UKXRYV
t

r?2°|12p Bb iR2@ MQ RIRIMDi2 i?2 # M #2 BMi2 T 2i2/ b 7QHHQrb, :Bp:
Q#b2 p KBQOMbxr1- 1?22 T "iBIBBKIb iQ b2T ~ iBM;R?BMRQ+2HHDb

M/ Bi HHQrb mbiQ +H bbB7v 7mim 2/ i BMiQ QM2 Q7 i?2b2 +2H|
2°°Q Q7 Qm’ T 2/B+iBQM & 2QMHIBIZTBEBINMB-OM i22 BM7Q K iBQM
Bp MXAM r? i 7TQHHQrb-r2 BMp2biB; i2°2; 21 #Q (M@ @)Q  +mKm]
UQ  Bib 2tT2+i2/ 1@ X)B QM B/ QKVX h?Bb +mKmH iBp2 HQbb :Bp:
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K2 bm 2K2Mi Q7 iBXEZRHBIWHBIiVY Q7 Qm" H;Q Bi?KBMT 2/B+iBQ
b M M HQ;m2Q7i?2T BM+BTH2Q7bim/vBM;i?2 "BbFQ7 M2biB
QMHBM2 H;Q Bi?K+ M#2 +QMp2 i2/iQ # i+? QM2 #v +QMbB/2 B!
T 2/B+iBQM mMB7Q KHv 7 QK b2[m2MiBilH D iZ2/B+pBQMbQT b2[m?2
T 2/B+iBGBMIHRORQIBR2HK#QH/ M/ q-KMNBF2H M/ aBMy2
Mm/B#2Kyy-N2 +?BMKyBRiRAib BbF i?2M 2[m Hb iQ i?2 +mKmH iBp2
#v 1?22 MmK#2" Q7 HH b2[m2MiBpRM "2HB+iBQ MHXURK#2//2/
rBi? Bib "Q@2H;2#  V-PrR)H2MQi2 i?2 b2i Q7 T 'Q# #BHBIv-/Bbi B#r
M/ 7Q  bQK2 272 2N+ 22KRRM 22 i?2 b2i Q7 T 'Q# #BHBiv /Bbi B
#bQHMiI2HV +QMIiBMMQNI KX r8Q? RIWTRHQH#GBHBIv#/BHR (IBEZMiBQMb
i?72 EmHH# +F@G2B#H®2,%/ Bp2/ 2 pW2+/2 b
#, I T

| log g, d# r?2mM#P o),

K (#,9=
#.% +) Qi?2 rBb2X

LQi2i? i7Q Mv#QmM/2/ K2 bm'! &R2MMM¥ i B@M #BHBiv /Bbi B#n
##P (') bm+? iR (#,%9<+) -
) I) 0
"log exp(" h)d%= inf hd#+ K (#,% . UkXkV
1 ##P (1)

h?Bb “2bmHi- r?B+? K v*# B ERNMS BIM i QMByy-91[m iBQM 8XKkXRV- [
+'BiB+ HiQ Qm  b+?2K2 Q7 T°QQ7bX 6m’i?2 - i?2 BM}KmK Bb +?
[m bB@T Qsbi/2BUR/ #v
_exp(" h)
~ 7 exp(" h)d%

q2 MQr BMi"Q/m+2 i?2 MQi iBQM iQ Qm’ QMHBM2 +RIMBIQ BM; b2
bQK2 BMiR1X g2 /2MQi2 #Bb+"2i2 T°Q# #BHBiv /Bbi BHmMiBQM QM |
{1,....,p}X 6Q° KW®l,p6- H% /2MQi2 T Q# #BHBiv /RKiXBS@IBUM QM
p2+iQ° Q7 +HmMxi2C +RM/2TMR) b

%

%c)= (k) feuraxy % (C). UkXjV
k#51,p6

LQi2 i? KX K v #2 b22M b /Bbi'B#miBQM Qp2  i?2 b2RQ7 0Q QM
Mu#C +Q "2bTQM/biQ 0Q QMDOBBI? iBKERPMRBRbX AMi?2 b2[m2H
/I2MQiZ#®@ 2Bi?2° p2+iQ Q7 +2Mi2 b Q Bib bbQ+B i2/ 0Q " QMQB
7Q  r'BiBM; +QMpZMBE2M@ 2AQ®7 mbBQM “Bb2be#PNG)r2 72BN i 2 #v

QpPZ'X G230 #2 bQK2 UBMp2 b2 i2KT2  im 2V T “tK2P2Q¥bR2p2? iB]
x M/ > M/QK T "6BiBQMBb b KTH2/ 7 QK i?2 :B##b [m bB@TQbi2 B

$ %
d#s1(c)/ exp " " Si(c) d¥%c). UkX9V

h?Bb [m bB@TQbi2 BQ /Bbi'B#miBQM rBHH HHQr mb iQ b KTH?2

T BUR/2IM2/ BMJUM/ #2MiiQ}i T bi Q#b2 p iBQMbi?°Qm:?i?22 7QHH

HQbb
"$ . %

St(c)= Sy 1(c)+! (c,x¢) + 3 Fe,x)" (@, xt) 7,

(22°2 i22 H ii2° QM2 Bb p 'B M+2 i2'KX Ai BONMHBMR2i B HBi @ K2

BM2[mM2HBHVi " m2 7Q" : 2MBi H[MQDLB@ TQbi2 B QB XBM} BG M bB QBIM |
bm+? b i?2 +QMp2tBiv Q  #QmM/2/ MR lbb/ B b +BrksToQ B B/ARiMN-N
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a2+iBQMSAYKkMXMbBbib BM i?2 +mKamBiMi BD2 IH@0OMIB M/ 2 K

i? i +QMi"QHb i?2 p "B M+2 Q7 i?2 M2ti T 2B+ iB KX 2L R BAMiB bii B B }
MQ HBF2HB?QQ/ Bb ii +?22/iQ Qm" TT Q +2- 22M+®.?2M2 Kb 6[m
6[m bB@" v2bB M6 7Q° Qm” ;HQ# H K2i?Q/X h?2 "2bm#iiBM; 2biB
rBi? ~ M/QK MIKK®Z +2HHDbX h?Bb b+?2K2 HB; ] Bl ?RKBKEARI B M

i? ii?Bb H;Q Bi?KBb MBMbi MiB iBQM Q7 m/B#2 miBOMHBM2 a
kyyNa2+iBQM 9V iQ i?2 bT2+B H + b2 QRRR 2>/9@Ddm2/23 M[2/ BM/Q 2b
MQi ++QmMi 7Q° /'"THBp2b /iBb+mbb2/ BM i?2 M2ti b2+iBQMX

H;Q Bi?K hRR [m bB@" v2bB M QMHBM2 +Hmbi2 BM; H;Q Bi?K
RAMTMI T ° K22 0o%#P (C)-" >0 MABo+0

k, AMBiB HBX. 1B QM%=1#

i, 6Q1t#51,T6

o, 20172/ kK . "

8, N 61l #Bea(c) 1?2 @Baa(c)/ exp " " Sy(c) d%c)- M/

"$ N
St(c)=S¢1(c)+ ! (c,xp)+ > L, x)" 1 (O, Xt) ~.

e, 1M/ 7Q°

h?2 ° M/QKM2bb Q76%,,1B8iBOMb+QK2b 7°QK irQ bQm +2b, i?2 }'b
Bb 7°QK i?8.i Bb b KTH2/ M/ i?2 b2+QM/ QM 25.Q B2BAP i20@7 QK
T2M/b QM HH T bi  M/QK®&x¥2{ T. 6 BBEAMNWD= %1 @k, 6 1,...,6) X
q?2 M, 61,6 "2 }t2/BX2XQM/BiBQNM,8-HV.@W- i?2 [m bB@TQbi2 B
#.1(9 Bb /2i2 ' KBMBbiB+X AM r? i 7QHHRIO-@ @ iM2Z W QiBiiEBQOW
Ee.. [N(@:1)] Bb mb2/ iQ 2T 2b2Mi i?2 +QM/BiB@M) W RT2*2bBDM Q7

/Bbi B#miBQM.Q77Q" 2t KERhh(6)] = h(é)d#(6,]6)d®(6)X AM //B@
iBQMEH Dii M/b7Q i?222tT2+i iIBQM rBi? 2bT2QJQ i#2 /BB B#miB
bE r?2°2 MQ +QM7mbBQM Bb TQbbB#H2VX

kXj JBMBK t "2;°2i #QmM/b
g2 bi i rBi? i?72 7TQHHQrBM; TBpQi H 2bmHiX

S'QTQbBIBQAMKXRX b2[(AM#RIT - 7Q° Mv T'BQ /B&tiPBEI¥MiBQM
M/ MwO0-i?2 T Q+2/m 2 /2bH: G HRi?BOKIBRY}2b
4 8 9
T T K (.9

s . #) (OLX%)$ inf I(c,%t) +
:1E(¢ol,#)2 ..... w)! (O, Xt) LU Ec1# t:1( t) .

t &
o

+%E<#sl ..... wBeis  [(Cx)" T (@Lx)1 .
t=1
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*Q QHH "v &Xd XV /?iZéKBMBoll%i(&)ﬁ;TlﬁZ:{‘iﬁ-ngs/QZ‘())?Z bbmKTiBQMb

*Q QHH “wEK&ax 2/2 d/ 3R2cZ4 " - =(d+2) logt/ 2 tR2 M[(0 M/
0 d
"o=1X h?2M;Q Bi?kKokiBlb}2b
T #fr 2 b= ’ 'k |cil ¥
' . . _ ' (6+2d)R T 1 i=1lCil2
s ! (G, %) P inf inf I(c,%¢)+ k log 1+ + ——
tzlE(#)l,#)z """ wt{ t) k#5l,p6|0#C(k,R) t=1 s d+2 & logT J ch% 6k/ g
| _ - 6 7
k(d+,)R2< —— 2 TR ~ ; 2R?| 81(d +2)R? <
+¥ TlogT + <« —————— 3k2d+kd/g(Cd) 1d 4 ng+ ( ) TlogT,
d+2 (d+2)logT d+2 2
7
(22°@= G5 .

$(3)$(§+1)

S'QQi22 T°QQ7 Bb hBKBH ° *@IQHA QNIKX@MHV /Bz2 2M+2 HB2b
7 +i i? KXUWW8Bb “2TH +2/ #v

II'I' " R <—
Ecey.... o) Ee1 ‘71[! (€, x)" 1 (€, x)]?°$ C2 TlogT.
t=1

]

6Q  i?2 b F2 Q7 +QKTH2i2M26B: m22TRRERMI7TRMK M+2 Q7 S *"P M/
Bib b2p2M +QKT2iBiQ b 7Q" 2biBK kBM7i?H M2 MmK@AM; iBK2X
+FMQrH2/;2 i? i MQ i?2Q 2iB+ H ;m ~ Mi22 Bb /2kBw2i 722 i?2 2t
T  +iB+ H #2? pBQ  Bb "2K "F #H2X
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Uu¥*P UH27iV M/ aBH?Qm2ii2 U B;?iV

U#V * HBMbFB UH27iV M/ > "iB; MU B;?iV

U+V .DmKT UH27iV M/ ..al U B;?iV

U/vVG BUH27iV M/ : TU B;?iV

6B;m 2 kXe h' m2 U#H +FV M/ 2biBK i2/ U 2/V MmK#2 Q7 +HmI



a2[m2MiB HG2 MBM; Q7 S BM
*m p2b

g2 +QMbB/2" i?2H2 "MBM; Q7 T'TBM+BT H+m p2b b2[m2MiB HHv 7
BbiB+ b2[m2M+2bX h?2 b2[m2MiB HT BM+BT H+m p2 b22Fb iQ °
+QMIBMmMQmb TQHV;QM H +m p2 BMbi2 / Q7 b2p2  H +Hmbi2 +2
*?2 Ti2 XkhQ i?Bb BK-r2BMi'Q/m+2 M2r M/ / TiBp2 H;Q Bi?K iQ
T BM+BT H+m p2bX AMbTB 2/ #v i?2 [m bB@" v2bB M B/2 - i?Bb
Q7 :B##b@TQbi2'BQ - rBi? /vM KB+ 2biBK iBQM Q7 mMmMFMQrM N
+BT H+m p2bX g2 T'Qp2i?2 2;°2i #QmM/b 7Q  i?2 H;Q Bi?K M/
reB+? Bb# b2/ QM i?2 HQ+ H ;°22/vb2 "+?2iQ}IM/i?2 QTiBK H +m"
T2 ' 7Q K M+2 QM #Qi? iQv M/ "2 H/ i b2iX

*QMi2Mib

iXR AMi"Q/m+MBQAMX X X X X X X X X X X X o8 X X
jXRXR 1 "HB2 rQ Fb QM TXBM+ET X XmX2b X ee X X
jXRXk JQIiBpXBRMX X X X X X X X X X X %3X X X

iXk LQi iBXMX X X X X X X X X X X X X X XNX X X

iXj _2:;°2i #QmM/b 7Q  b2[m2MiB H H2 "MBM; QX TXBR+BT H +

X
X

X
X

X9 AKTH2K2Mi BQXM X X X X X X X X X X X &9 X X
jX8 LmK2 B+ H 2tT2 BXK2¥iK X X X X X X X X dN X X
jXe STQQXb X X X X X X X X X X X X X X X3K X X X X

X
X
X >
X X
m°p
X X
X

i XR AMi"Q/m+iBQM

LmK2 Qmb K2i?Q/b ? p2 #22M T QTQb2/ BM i?2 bi iBbiB+b M/ K +
iQbmKmMTBM7Q K iBQM M/ 2T 2b2Mi/ i #v +QM/2Mb2/ M/ bBKT
iBiB2bX KQM; i?Qb2 K2i?Q/b- S'BM+BT H *QKTQM2Mi M HvbBb
i?72 KtBK Hp 'B M+2 t2b Q7 /i X h?Bb b2'p2b b rviQ 2T 2b.
+QKT +i7 b?BQM M/ ?2QT27mHHV "2p2 H br2HH b TQbbB#H2 i?:
BMi"Q/m+22 #0 QRNYRMAT2 K WRNYI M/ 7m i?2" /2p2HDiDR/HBM :

e8
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WRNMX h?Bb Bb QM2 Q7 i?2 KQbi rB/2Hv mb2/ T ' Q+2/m 2b BM KmH
vbBb i ";2iBM; /IBK2MbBQM "2/m+iBQM Q" 72 im 2b 2ti° +iBQMX L
T Q+2/m 2 M/i?2M22/7Q KQ 2bQT?BbiB+ i2/ MQMHBM2 " i2+7?]
Q7 T BM+BT H+m p2X S BM+BT H+m p2b K v#2b22M b MQMHI
T BM+BT H+QKTQM2MiX h?2 ;Q HBbiQ Q#i BM +m p2r?B+? T b
b BHHmMbI 6iR)/m\2Xj¥XRBb MQiBQM ? b #22M ii?2 2?2 i Q7 MmK2 Q
BM K Mv /Bz2 2Mi /QK BMb- BMB-2/bb Kl ?M b-BRHHBN m M b / QyMN\d -

+2 0 +i2° M/ bT22+?2 228 MPBIBQM IUBRWNENMH M/ E %k $yK-

K TTBM; M/ ;2QNQ@2WU M/ _ -RRAADBK M7Q° / M/ _-KyggyvmMb{QM
kyyd- iQ M K2 #mi 72rX

6B;m 2 jXR M2t KTH2 Q7 T'BM+BT H +m p2X

i XRXR 1 "HB2 rQ'Fb QM T'BM+BT H +m p2b

h?2 Q' B:BM H/2}MBiBQM Q7 T BM+BMBiB 2 V/p2i N BH+ F i BM @
+BT H +m p2 BbC BKD Qik2W2 " B x 2A(sp=nfi(sR..., fq(s) BRI r?2B+? /Q2b
MQiBMi2 b2+i Bib2H7-2 bIMBi2 H2M;i? BRY b/ B bM2HG @M @M b Bi#i
h?Bb H bi "2[mB 2K2Mfi(sK2EM s} Ss]- r?22X#RI Bb ~ M/QK p2+@
iQ° M/ i?2bQ@+ HH2/ TsD Bbi BXRMABMIBE “2 H KBMBHCB X BM ; i? 2
b[m "2/ 1m+HB/2 M /Bhif(8) + &2iR3 RN/ #V

D E
st(x)= sup s:=x" f(s)=5= inf =x" (/)= .

a2H7@+QMbBbi2M+v K2 MB Bbii22+pZQBRMUMQM /2" i?2 /BYiIi B#miB
Q7 HH /i TQBMib T-QDBHRAMPME BZmM#LXj XlQr2p2 - M mM7Q imM

6B;m 2 jXk T BM+BT H+m p2 M/ T QD2+iBQMb Q7 / i

+QMb2[m2M+2 Q7 i?Bb /2}MBiBQM Q7 T'BM+BT H +m p2 Bb i? i E
BM :2M2° H 7Q° T 'iB+mH " /Bbi'B#miBQM- H2i HQM2 7Q° M G
T Q# #BHBbiB+ bbmKHEIBBNMMM IQTZX02/ M2r +QM+2Ti Q7 T BM+E
r?B+? 2Mbm 2b i?2 2tBbi2M+2 7Q° H ;2 +H bb Q7 ¥Bbi2B#miBQ
/2}YM2/ bi?2 +m p2b KBMBKBXBM; i?2 2tT2+i2/ bEm QZ/4Bibp M+2 Q
Qb2 H2M;i? Bb bK>HH & K2 Nv-

' #arginf #(f),
f#F |



jXRX ALh_P.I*hAPL ed

r?2"2 P Q
#(f)= E[# (f,X)] = E inf =(s)" X= .

AEEX=Z<) -f Hr vb 2tBbib #mi K v MQi #2 mMB[m2X AM T  +iB+ H bl
BXBX/ XQTBRIY 2 Q#b2 HRMNMNQMbB/2 Mt BbEAB TQHV; QM F
HBM2bkriB2?K2Mib M/ H2M;i? MQi 2M+22/@®b2b M&pi@K Q"
i72 QM2 rBi?BMB+? KBMBKBx2b i?2 2KTB B+ H +QmMi2 T i

S|k

'n#mXQ
i=1

#n(f) =

Q#(f)X Ai Bb T Qp2yEBBMHKyYyW i? i BBb HKQbi bm 2Hv #QBWM/2/ M,
T OTQ iBQM-HADM
QTQ @ R $. % $.% " ..y
# 8, "#f =0n .

b i?2 i bF Q7 }JM/BM; TQHV:RM2HKRBIM®2 M/i2Bi? H2ML? i KQbi
i? i KBMBKRXBb +QKTmi iBQME-HHRI + BlsiyWwT QTQb2b i?2 SQHV; QI
GBM2 H:;:Q Bi?KX h?Bb Bi2 iBp2 H:Q Bi?K T Q+22/b Kv }iiBM;
b2;K2Mib M/ +QMbB/2> #Hv bT22/b mT i?2 2tTHQ  iBQM Q7 p2 i
"2bQ iBM; iQ ;> /B2Mi /2b+2MiX h?2 irQ bi2Th UT QD2+iBQM M/
BM i?Bb H:;:Q Bi?K- "2 bBKBH " iQk@K2BRBQMNXBBI?2RKX >Qr2p2°-
SQHV:QM H GBM2 H:Q Bi?K Bb MQi bmTTQ i2/ #v i?2Q 2iB+ H #
T2 7Q K M+2 /2T2M/BM; QM i?2 /Bbi'B#miBQM Q7 i?2 Q#b2 p iBQ

bi?2 MMK#R7 b2:K2Mib TH vb + m+B W H2H/D WUQiQQmK? W KK v
Q7 /i r?BH2 iQQ@BR2H Qp2 }i6BVM- 2B m M/ 6B kyRK BK
iQ JHH i?2 : T #v b2H2+iBM; QK@DIiRKA2Q 2iB+ H M/ T +iB+ H T2

UV iQQ kX HH U#V M TT QKIXB i2 U+V iQQ HX ;2
6B;m 2 jXj S'BM+BT H +m p2b r&i®7BZ2; RM MM K#2"

h?2B° TT'Q +? '2HB2b bi'QM;HVQMi?2i?22Q vQ7 KQ/2H Db2H2+iB
#v' QM HIKNMNM/ 7m’i?2 /2p2BQUT2MA bkyydX "v +QMbB/2 BM;
+QmMi #H2Frkb ERHDTQHV;QM HkHERMRDM Boi?i Qi HH2M/[ir? Qb2

P2 iB+2b "2 QM H iiB+®%iBDd QEiBEMR2/ b i?2 KBMBKBxXx2 Q7 i?2

. $. %
@)= #n By + T2AML,

r?2"2
Tk ! 1 IW
! k,!
T 1)=Cp —+Ci—+Copbt—+)2 =
AN = co Lt G n) o
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Bb T2M Hiv 7mM+$iBQM/b?2Q2 i?2 /B K2i2 Q7wQ#b2MW B MI2-

r2B;?i ii +?22/ iGwHNMb+QMbéyMit, /2T2M/)QM?22 K tBKmK H2M;i?
L M/i?2 /BK2MbBQM Q7 ®B*m2 M/i BRI ?2M T Qp2 i? i
P Q D ( E )2&| %

o UjXRV

E#Ppa" #() $inf E#R@)" #(E) + T2AM!) +
r?2° Bb  MmK2 B+ H +QMbi MiX h?2 ++2bb *Bbf QBbi 22 PV 2HI QQF
i?2 KBMBK H ++2bb "BbFF@?B2pQtH2@pRM/2" i2 K /Z+nXBM; b

i XRXk JQiBp iBQM

h?2#B;/ 1 T  /B;K r?2°2+QHH2+iBM;-biQ BM; M/ M HvxBM; K &
M/ +QKTH2t /i #2+QK2b i?2 M2r bi M/ '/ +QKK M/b iQ "2pBbBi b
+ H bi iBbiB+ H M/ K +?BM2 H2 "MBM; i2+?MB[m2bX h?2 i 2K2M/
+[mBbBiBQM BM7 bi m+im 2b ;2M2" i2b M2r +QMIiBMmMQmb bi 2
/1 b2ibX h?Bb ? b/ rM H ;2 BMi2 2biiQ b2[m2MiB HH2 "MBM,;
Q7 T BM+BT H +m p2b iQ i?2 b2[m2MiB H b2iiBM;b QT2Mb BKK2/E
bB#BHBiB2bX b M2t KTH2-T i? TH MMBM; 7Q T bb2M;2 bd HQ+
iQ #2ii2  QTiBKBx2 i?2B" ~22iX PMHBM2 H;Q Bi?Kb i? i +QmH/
bmKK "Bx iBQM rQmH/ #2 [/ Ti2/iQ i?2 b2[m2MiB HM im 2 Q7 ;2Q
i?72Q 2iB+ HrQ ' Fb M/ T +iB+ HBKTH2K2Mi iBQMb Q7 T BM+BT
# i+? b2 i iBM:HUNDEND ;Bli HOYyoEO;H M/ E xk@yda M/BHv M/ EmHF @
"MBYyyK'B m M/ 6BkyRK M/ i?2B° / Ti iBQMiQ i?2b2[m2MiB Hb2i
bKQQi? T'TQ+2bbX b M2t KTH2- +QMbB/M"~ M/26 BIk@RKK? K i BB\b
bbmK2/i? i p2 ' iB+2b Q7 T'BM+BT H +m p2b "2 HQ+ i2/ QM H ii
+QKTH2tBiv BID@NPQr72 2 Bb i?72 MmMK#2™ Q7 QMbH220MBI@&MD- Q7
TQBMib QM i?2 b iilB+R tRKmK MmK#2™ Q7 p2piBh 2 X;?2VMMB M ;
i?Bb H;Q Bi?K i2 +?2TQ+? vB2H/b KQMmK2Mi H+QKTmi iBQM
Bb MQi B/2MiB+ HHv /IBbi " B#mi2/ Q 2p2M /p2'b 'v- H;Q Bi?Kb i?
i?72 # i+? b2iiBM; K v MQi #2 B/2 Hr?2M + bi QMiQRb?@ OBMVMBNMER b
M/ Gm:-@pBe+? Ti2 9VX hQ i?2 #2bi Q7 Qm ™ FMQrH2/;2- p2 v HBI
Tmi bQ 7 " BMiQ 2ti2M/BM; T'TBM+BT H +m 'p2b H;Q Bi?Kb iQ i?2
MQi #H2 2t+2TBIQM QM/ J-KHyReBM 7 B Hv /Bz2 2Mi b2iiBM; M/ |
i?72Q 2iB+ H 2bmHibVX h?2 T 2b2Mi +? Ti2° BKb i}HHBM; i?Bb ;
QMHBM2 T2 bT2+iBp2iQ T'BM+BT H+m p2b #v miQK iB+ HHv M,
T BM+BT H +m p2 bmKK "BxBM; /i bi'2 KX a2[m2MiB HH2 "MB
H i2bi +QHH2+i2/ Ub2i Q7V Q#b2 p iBQMb M/ i?2°27Q 2 bmz2'b
+QbiX

a2[m2MiB HH2 "MBM: QT2 i2b b 7QHHQrb, #HHOKR#QI22HBRMD |
BbiB+ p HEM2,...- M/ 7Q 2+ bi2  ii2KTibiQ T 2/B+i b2[m2MiB HH
# b2/ QM T bi Q#b2 p iBQMb U M/ TQbbB#Hv Qi?2° p BH #H2 BM7
Q7i?27Q 2+ bi2> BOMQHQM:;2 2p Hm i2/ #v Bib ;2M2  HBx iBQM
#mi - i?22° #v  "2:°2i #QmM/ r?B+? [m MiB}2b i?2 +mKmH iBp2 HQE
}1’bT "QmM/b rBi? "2bT2+i iQ bQK2 272 2M+2 KBMBK H HQbbX A
P2HQ+Biv Q7 H:Q Bi?Kb K v #2 7 pQ 2/ Qp2 bi iBbiB+ H T 2+Bb
7Q°2+Bi2/ i2+EREimERYYoa M/BHv M/ EakFk'BIBr M/ 6Bb+22"

KyRK i 2 +? iBK2t QimMIBM: / i +QHH2Bi24 mPIBHb2iV rQmH/ 2bm|
BM KQMMK2Mi H H:Q Bi?KB+ +QbiX _ i?2°-r2 T°QTQb2 MQp?2
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iQi?22 b2[m2MiB H M iBnX20®QF+/?ii-F2b /p Mi ;2 Q7 T ' 2pBQmb +QK~
g2 272 i?2 "2 /27 iQ i?2 KDM@ ;BTM+?B MkyGw QLB i?Q Qm;?
BMiQ/m+iBQM iQ b2[m2MiB HH2 "MBM;X

h?2 +QMi"B#miBQMb Q7 i?Bb +? Ti2" "2 irQ7QH/X g2 }'bi T°'QTQ
+m p2b H;Q Bi?K-7Q r?B+?r2 /2 Bp2 "2;°2i #QmM/bX q2 i?2M K
K2Mi iBQM- BHHmbi™ i2/ QM iQv /i b2i M/ "2 H@HB72 /i b2i Ul
Q7 Qm’ H;Q Bi?K T Q+2/m 2 Bb b 7QHHQPRXMinK#2 iBK D 2 Qn2Mii
QK Bb +?2Qb2M miQK iB+ HHv M/ i?2 MmB#¥M2i?Q MR22i KQMIM/ Bb Q1
i BM2/ #v QMHv mbBM; BM7OQVIK iBKQMHABRMMI Q7 T bi Q#b2 p iBC(
+Q 2Q7QmMm T Q+2/m 2 2HB2b QM +QKTmiBM; [m MiBiv r?B+? [
bQ@+ HH2/ :B##b [m bB@TQbi2'BQ  r?B+? Bb BMbTB 2/ #v [m b
Q7 [m bB@" v2bB M 2biBK iQ ' b Bb 2bT2+B HHv /pQ+ i2/ #v i?2 S
Q B;BM i2b BM i?2 K +?BM2 H2 MBM; +QKKmMBiv BM i?2 H i2 R
Qa? r2@h vHQ™ M/ qBRINBJWRIQ@ MHH2 hRAN NNA AM i?Bb K Mmb+ B
*?2 Ti2  IHbQ /Bb+mbb2b i?2 mb2 Q7 S *@" v2bB MiQQHb 7Q b2[m

h?2 "2bi Q7 i?2 +? Ti2 T Q+222bi BN 2EDMEK Qm™ MQi iBQM M/
QMHBM2 T BM+BT H +m p2 H:Q Bi?K- 7Q  r?B+? r2 T°QpB/2 "2:"
K BM/2 i2 KBBEBQX jXj +iB+ HBKTH2K2Mi iBQN+EB QMJIXQb2/ BN
r2 BHHmMbi® i2 Bib T2 '7Q K M+2 QM iQv / i &24i BVYXb BB&KHHV-i E
2 +QHH22+BBQ M jX@7b iQ Q'B:BM H "2bmHib +H BK2/ BM i?Bb +?

iXk LQi iBQM

T K2i2'Bx2/ +RE BDOBMQMiBMmQ m:b & nRY + PRQM4 [a,b] Bb
+HQb2/ BMi2 p HQ7 i?2 "2 HHBMBPpRANM24M2M;i? Q7

# &
'™

L (f)= Nllig)l sup =(si)" f(si~1)=2 .

a=sp<sj<aaasy=b j=1

r?2°8,s1,..., sm 2 MvTQbbB#H2 /BpBWEBQMb Q7 BMi2 p H

|
G 2%1,%Xo,...,x7 #B(0, dR), RY #2 b2[m2M+2 Q7 /B(R)?RiM/b 7Q" i?2
1,@# HH +2Md2R3/rBM? ~ /RO X GQj #2 ; B/ @GR dR)- BX%2X
Q)=B(, dR)>$) r?2°® Bb H iiERRI2BIM bT $BMX GR%»0 M/ /2}M?2
7Q 2k#81,p6i?2 +QHH2A+tIiBQNIQHV; QM rBiRBN202Mib r2Qb2 p2 iB+2
2By M/ bm+?LW7)$LX .2MQiR#M P F,. HH TQHV;QM H HBM2b rE
KQpi MMK#2™ Q7 b2;K2Mib - r2QbRQp2MBr2Qb22HRM;i? BbX i KQbi
6BM HHVAH2MQi2 i?2 MmK#2 > Q7A#HR; K2MiDtQTH2 Q7 H iiB+2 M/ ;
Bb BHHmMDbIi6 B 2m #¥2Xj X 9

Pm :Q HBbiQH2 "M iBK2@/2T2M/2Mi TQHV;QM HHBM2 r?B+2 T
/i M/;Bp2b bmKK v Q7 HH p Bhy#H2 QUb2MD i Qb

2272 7i2°V #271QC 2PIBK@miTmi t iBBKZX QHv; QR#i HRM2M/BM;

QM T bi BM7 Q@K BQM/ T bi T 2/BE)BQMb q?20MBb “2p2 H2/- i?2
BMbi Mi M2QmbBbh #fBKRTmMi2/ b

$. % )
# 8% Ozisr;ﬁ H(5)" x=2. UjXkV
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6B;m 2 jX9 M2t KTH2R BRHrBB+=2 UbT +BM; #2ir22M #Hm2 TQ
M/B(0,10) U#H +F +B +H2VX h?2 "2/ TQHV;QM H HBM2QBb +QKTQb
B(0,10)> $) X

0,

aBKBH ~ iQ i@, H)QrREM2/ BMTi2 -k?2 H¢Q$®,Ixt/()?2‘2 K2 bm 2b i?2
/IBbi M+2 #24r2RM T 2/B+i2/ TTBM+BT H +m ' p2 r?B+? Bb +QMbi"
T bigBMgZQ KANB@MX7QHHQrb- r2 BMp2biB; i2 "2;°2i #QmM/b 7Q" i
"L#RBx - M MHQ;m2Q7i?2 "BbFBM # i+? b2iiBM;-i? i K2 bm’2
H:Q ' Bi?KBM T 2/B+iBM; T'TBM+BT H +m > p2b BM QMHBM2 b2iiBM
iQ # i+? +QMpR B BHLPMRQUBR2HK#QH/ M/ g-RNMN.2F2H M/ aBM;2"
kyyem/B#2Kkyy-N2 +?BMKyBR®R2 + M +QMbi m+i M H;Q Bi?K- QM i
Q@.H,...8)-r?B+? Bb #H2 iQ vB2H/ M 2biBK iQ> Q7 T'BMXBT H +n
'Bp2M K2 bm’> #H2URK#2//2/ rBi? Bib@ QI;2H#° V-Pr@)H2MQi2
i?72b2i Q7 T°Q# #BHBiv /\BbiMB #QiBIQQWKR2 Q 17 2" 29t +2 K2yjib n " 2
#2i?2b2i Q7 T°Q# #BHBiv /Bbi'B#miBQMb #bQH®WX2Hv +QMiBMm
6Q° M#51,p6- H®i /12MQi2 T Q# #BHBiv /BRhi#4®/BRPNMRORRQ "
%QMy=4" FyL b

%) = W% () (rer ) T#Fp
k#51,p6

|
r?z‘\al,...,Wp(O M/k#Sl,pGszlx
[mMm bB@" v2bB M T ' Q+2/m 2 rQmH/ MQr +QMbB/2 i?2 :B##b [m bE
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