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£$—F HAFZEHST

§1.1 483t A @

it 20 HEHF TEANERE, HEAERBEITTERA
ENREHARWBRAEHNTLR. HS5SBERFZ, HafE, TS
BRI B R, XA TERREE: (a) £
P, (b) EEIERME, (o) LM, () ERFHEES (o) FERY
i XEFAMFTERINRKBENBRE NG TE NTHE
BRBZHARBENTRSSER. & 15 X, Mo LTS5
WESKTPEIZH N F KRB ED K RE, B Efron (1975),
Amari (1985, 1987), Eaton (1989) &5 Diaconis (1989). &4 § & /v
FRriBR BitHiE (NTM), B DL RMBR— R TSt [,
K& g AP LURREREMTE, BEHRRBHER
BER. NTM K ARFFRFTHE ZHRSELIHEXN
Y. MBRFERER—H FREASNE NSRS AZL.
BRGTENTZNASETHERS, FRSDHMNATSZEX
1 B0 9 2, A RS A H R M BEM %S, Korobov
(1963), £ F 5 £ o (1961, 1963, 1981) 5 Niederreiter (1978b,
1988, 1992) %5 i T X — 77 H TR 40 B SR

RE NTM 5 BRRFHiE AHEVXAR BEL X RED
HANZXTRABERTEREERTPHMNAE. NTM £+
ME—TNAERRAELS TN BESE BN GTFRESR
£ (1979), #REES T FF AR (1982)). HFHER (1980) R ETLEH
FFEE (1981), B45EK NTM MEEATRE R MIRHE T —
MR, RIS, XBIFRBERSZE, NTM E4
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WHRE—-PMNH. BHBE, 3587 E KT L 48 3k
B TNMAHSAE. Shaw (1988) 4 NTM H T I H# (Bayes)
FITWFEAIT IS, AR XTEESHMWEMETE. &ifE T,
B HE, ER¥EES Bentler (£T5 4 E (1990a, 1990b, 1992),
HAHESET (1991) XA, ER¥ES Bentler (1990, 1992))
RGEMPIHE T NTM ES PN H. X—F K5 TRk L
MGt ERXREMNENHASETZEHAN BITHEEEKRH NTM £ —
TMERFEHNHTA.

REAREIEMHBE: G4AR¥RIE? EREHEAT
GUHFHEMEBE ? BITEEERTNBEB P ETIEH—
B8 25 ot (o] R K A R 3 4 ) S ) S BEAR L, 0 A BT A X 4 ) LY
ATLLEHSG A — DR WTE s #RA 7T HE C° LR
— MK AR ?

ERXEFRNAE ‘WA HABREZSELE Weyl
(1916) EX TFTHRER N, MAREHBX TR HES.

1.1.1 SRS HHMESENITHE

BRE s BV RE 2 F - EL MEBEAY (p.d.f.) p(z),
HE&EEXE D EBEERY

p= | pe)ds -~ aa
BH DA s BFETE (0,8 = [a1,b1] x -+ x [a,,b,], BTEA
p=£1---£’p(m1,--- 2 doy o -des. (112)
X — 487 LAk A AR HETE
:
I(f)zL‘f(z)dz—-:/o /0 f(z1, - 3,)dmy -+ dzs. (1.1.3)

BeAL fe) HBRAIS G C° LRELRY. WMRABAE I B

. 2 .



s, MBIMMEE AR RFHEPN EXHEZ KA
WE I=1I(f), B

n

fyw), (1.1.4)

k=1

I =

3|+

At {ye} A C° EHS GBI —DREALEAR, B oy, 0 S
SREA AR (Lid) FEME C° EHSSH UC). REFEFRS
HERREAE, BREE n BAKN, #H(1.14) A REBFIIHFH
B BEEREN, 4 I(f?) <o if, EMEREINT, R
FEEFERRE R O(1/vn), EEMEF R FRANMET
O(y/In(In(n))/n).

A AR REFTEROMEIRE? XBET {w} & C°
FHEAARBEHSON. FIWE 11 () RIARFFFHEE
U(C?) RBEIM—ANRANA 17T WEEASE, ME 1.1 (b) RA
B NTM B28/8 17 A AE. HREHE C* LHHEAm B
FEE. B KRRESCEE 1.2 HEH.

1 5 = 1

0.5 - 0.5 }

0 0.5 1 0 0.5 1
(a) (b)

B 11 BN EFHRS NTM ER AR
fr P={ei, - ,e.} A NTM BEH C° LHTHA—

AEE BTEMNEEEILESRIN S {yv.) BGEESYS, B
LR AR EATRAE (1.1.4) B8 {w), TREE



~I(f,n) = fo(cA,), (1.1.5)

BLEF, BAVKIERSFE P |I(f,n)-I| = O(n ! (logn)*~1).
RILHRF S HEMER (1.1.4) EMEE L TFRIREN On-
HET.

BRBAIATLUNA NTM #EE R 5 75k 5L w0 i
B B, FRME S R e g B e

F NTM Rt E C° E 2\ 4 09 508 ) 8 e B —
C* EHEHWMAHRE. HHBEK, HERNBYUTALHEHN
NTM, %t Korobov (1959a, 1963), £ B B 5 F T (1960. 1964,
1965), Hlawka (1962) 5 Halton (196C), #HATHEZE 1.3 Frh N4
= Yihr

BREMYLME o7& R W— K D L5, DAL s
ARk, BRESPEAE. R D EMEMRSEMNRBAE N TE
FEAR B R 2 0 B 18 1+ B[] R

I(f,D) = /D f(z) dv, (1.1.6)

AL dv ¥R D FAFRTE. Bl DA s de a7 ER @S, M
R D LR AR AREESF 55 (Mardia (1972),
Watson (1983)). & D A H4ifE

T3={($1,"' axs): xizos
i=1,---,8 1+ - +x5 =1}, (1.1.7)

Wk D E—=1Mofme— 1 NEEBAHKA— B, Aitchison
(1986) £ R4 tH T B 7 HE B4 047

ETT575 I3 (1990a) B T F 1 B 5 ERECIHE I(f, D):
EARER KL, TRE 5 BERE RUTRERFHEN A (hit-
miss) i%&, AR LUK R IE NT- K% (§4.7). X L7545 H9 R it
AR —TEC WD EHIHEMAAR RIVEERE_-ESEN
EEEA IR

. 4 .
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1.1.2 B S5%it

BEEALSHEA ZAFEETREK, S PrFLRE, )
e KRR T, IR B S B A, BRI R S B
s ASE, XAy DA g A A e R

e DA R FH—PHFARAAXE, f@) A D EH—
ELERE. SEIR—ITHE e eDfE

M = f(2*) = maxgep f(2). (1.1.8)

LT B AT AR IR 45 71 A B B — S SR AL
(a) B AL (MLE)
BE =, en AEELME pdf g@é) H—FFE, ik
S pcOC R, EF Y BHETE. U ¢ MLE ¢ K
k5% 61 B

N
L(g) =[] 9(:9) (1.1.9)
i=1
TE o KT HARA, B
L(¢) = 1;160(_;( L@). (1.1.10)

YEEHERSHER, ¢AMITELRR. EREIHHEES
. — R @ BT EAR, B, B R S, TS A
BT, XA @ AR BT R AR BRI R
g, LB SR Rk 6 19 MLE.

(b) 118K te &% i+

%8 MAE pdl glz,é) HBEMBRRE

I.{l.) . ¢E w C ("), H]_ . ¢€ W, ¢€ @, (1111)
Hl 2R EEER] O

_ Supé(—:u L(¢)
supgeo L($)’




$oh e 10 90 T b 9 B K90 2% 0 4 AL 0
(c) BB 111 5 4k £ ]
5 1l 44 7

EY = h(z,¢), ¢ecOCR, (1.1.13)

Ak ¢ B HBE R REUEHRERRE. HOTH ERES
Z—RBWEHE {Yiz,i=1, N} Kfliit ¢ @

N

Q) =D (Vi — hizi¢)*. (1.1.14)

=1
Wi AE G BN RfET @A

Qe = gggQ(ob) (1.1.15)

Eohh o MAMERY, W ¢ FHMEAX UL A
£k B A1k B0 77 1 LUK M B — R A it @ (Ratkowsky (1983),
Nash & Walker-Smith (1987)).

EERRREEIEARELNER, (1.1.14) FHE Q9)
W BB A — RN RIERER

N
Z|Y—ha«:z (1.1.16)

2 — i .
Q2() = Y u(Yi, h(z:,9)). (1.1.17)

i=1

AL u(z,y) >0 AFEEEMEFRK o,y BIKE (Huber (1972),
Hampel % (1986)). BHT#&E Qi(¢) H‘]ﬁiﬁiﬁrﬁ}ﬂmﬂfvé’@*ﬂﬁﬁ
W, BT LAY AR T ok ok @ 1 TR BRIt

Q1(@ ) = min Q1 (¢). (1.1.18)

PO



