% 10
T T L O

“Bonil, REXOELE, BNHIHFEFRAFFFFHAEH FHLR 6 ZF,

M H R AEEPGARL RGPS R —EE LR,
——E BT« BMAREH
(L x2)

L5, BIIHIER—HREARNEARMGTHRHE. S22, RATTUHE
WTILTER X SEPE TR FR B B R A R iU ST B — N k. BEX — BRI E
HR FRLLHTIEVESR . 9% B aAhit, BSRR R R T, AR R 5 8 Ak
RALSRTT Ik I HTIT .

HC B D RTE T, SEARZEREG R, itEELT. ERRERFEEAR
AT RERHD PO AR AR AL, XFP R R RAT R E KA A E R (B 8 Bk
M-, X SR AR i B ARYRE SUR X L REAOST I VAT

LRARITRGH I ERFRIA “asymptopia™) 78 R4 W 5 K — 4R
BH%]. RZ, SRl — T EREARNEE, FHS TR —THEF R
A SR AT Z B TH.

10.1 A&t

10.1.1 FHEM

AT B — MM ERN M, EERHEA R TS i B sE)
IEWE. HetEEEE, —MEMEGHNMAITRAOMERESEHEYN (FEF 2D
REBHEEAN).

BRATF ISR, B (WRIETENEENE) XENE—1
fEiEEFEY), mMAE—4Bmrpfbida. mREBRIMEB—97% (0= X, ,
Xoy o0y BONIBEFE N FRMEARE » BUTHE MG ITHTRR, AT LIMHE S —
EHBRFN W, =W, (X, =, X). #ltn, X=X, X;= (X, +X;) /2, X;=
(X, +X,+X;5) /3, . HAIBFERTLAGHE I T & XL



|| % it # w5

E.‘M ].0- 1-1 —/T‘{Eir%?;u WH=WR(X1’ %y Xn) E%ﬁﬁﬁ{]—%m%ﬁ
1B F%] (consistent sequence of estimators), USRI F&1e=>0 HE4 €0,
(10. 1. 1D limPy(|W,—@0]|<<e)=1.

EEHPF, 7R 0.1 1D BEEMEARRERTIS (N EAEAE BB E MK
B Bf, AR USSR EEIE TS 0, XA B — PR,
HERBFERR—T, ROITLUHE—DMHEAM TR PR AEA D) E LS HH 4 RR
A FRE 0.1 D B—TEFEMRER, —MHERFSH W, R X TE >0
ME €0,

(10. 1. 2) limP, (|W,—8| =€) =0.

b il =

FE X 10. 1.1 AT AAIGE 5. 5. 1 BMKAERIS e 3, REE. E X 10. 1.1 #f
Bt E— TG ITTREFIKSER RS TFHE TN S806. © X 5.5.1 BU—1 %
REEM KA R —AFEHLZ R FFS), ME X 10. 1.1 ZLIH 0 BB — ik R 5
FItSALEE. X TFEANARER 0E, S5F5 W, XEEREREMRARM. 1HiZ%E
MY F& 015, MERMERE ARG IR RSB B 6. Xt — M
RBE XS —NEitFE SGERRX S, #R0E ARG, mgitE
SE SCAb PR — B

f110.1.2 (XP9HEEM) ®X, X, Riidn @, D &, FEEFF

X,=+ > x
n i3
61424 X, ~n(@,1/n) , B LA
— rg+€ + o,
Pﬂ(txn_ﬂ|{f)= :_E (i E"'I{WZJ(IH—&} dEn (EEER)
rE + o,
— e (i e PV dy (ZREFE#H y=7,—
= e i)%e—tlfz):z d¢ (&ﬁﬁﬁiz \/E)
J-em \Zx y
=P(—&/n<Z<&/n) (Z~n(0,1))
-] g 1—=00

EX, &0 H— SR {
—BFO T, ARG AR AR R, ST MEHE
W., [EfE—T Chebychev A% BRIk

P, |W, —g| =)< oL

XEE, MR TENE0R
limE,[ (W, —*]=0, |

W,—6)?]
€ ’



) F10E #E 70 ||

N AE R FFISEMAAH. ot MEX (7.3.1D) $A

(10. 1. 3) Es[ (W,— ®? |=Var,W, —f—[Blang 1.

R BHEE—, RATATAL H LT #yE .
B 10.1.3 WEW, BSH0 W—METRFS, EXTEA €0 #HWHE
(1) limVarﬁW =0,
(11) lthmng =0,

| W, %ﬁﬁﬁ H— AT E R
%] 10.1.4 ($110.1.24) HN
1

Eﬁ f" :ﬁﬂ V:’:ll',g fn:_g

H

EH 10. 13 AMEBRME, NTFFX, EHEAK. o, RBIEERS. 2.6,
MEA —4 3k B HEE 0 BTk n id B4, REMEAEARMTE, WX,
% F 6 BARE K. |

AT, BRITRBI—AHEA S B 5 A 0B BB R % 32 2 i 2E.
XEEVES RS AR IR B 0 UL F S BT IR R 1, AR Z Z GRS X
T BUE B B 25 > 1 10. 2.

EE10.1.5 BEW, B — I HEMEHRFS. Ra, ay - Flbis b

o JEEEFS, TR

(1) E“"'_l

(i) limb, =0.

W3 U, =a,W,+b, 580 fi— b RF.

VERAT G, ROITEEES H X THRABRM T EAHSHEN—E—BHIE
BOXAERERRAURMGHREESEOMAMITE, mERRITAEMRAM
HR B AR IE— R B YR BTy 55—

J T MLE BE5MEYE, HEMBE (LREE) LW E—Em “IENH
&7, XBRITEATEAKRI, AATLAZSI 10. 6 45 10. 6. 2 T R 1HF1F .

T 10.1.6 (MLEHE&H) & X, X;, «Rid f(z|OH, LG|x)

— ﬁ Fla: | ORISR BE, T 0 Fm0 89 MLE. & () )2 0 M— LRI 4

TEZeF 10. 6. 2 HIETF f(z|0), M ES L@ x)BIEMERAEZT, XFE
0 MmN~ 0€0, A

limP, (| 2(6) —(6) | =€) =0.
XEER, W (@ £ @ H—THAMITR
ER: 5 60 E 01 X F A 6€ ©, —logL (8] x) JLF 2 4 S F




|| % i % w

E,(logf(X|O)FF. HEXT f(|OMFEEMZT, XM O IKBERKHTF I,

FEl (0 KBRS T (0. 48315 F Stuart, Ord and Arnold (1999, %5 18
), |

10. 1.2 A5k

A S ERRE— MRS DR ©RERSEIEM TS A5
RATEF —NA R, BIAERE, XA R — MG TR RS T 2.

TEITREHE A Z8, SIFRNMTE N T #HT. Hh—1TETEELAER - N6 R
T., FANTREAREART E VarT,, RETHHE limk, VarT,, HH &, ZFRARAE

¥. (F:. FEREBEHRT, Y n>ocoit, VarT,—0, FFURIITFE —-ETF &, L
B E— R, D
ENX10.1.7 XF—fhitE T., ﬁn%}i_gkﬁarﬂ:rz‘ims Heplk, ) E—

MEBFF, W 2 Y EREBR 72 (limiting variance) Y7 25 IR FR.
H10.1.8 (BWRELE) XTF nA iid GHEE EX) =4 F Var(X) =o* WIE
AV EEBEX,, MRRITR T,=X., W limn Var X, =o" & T, HItRFR 7.

HRE, HFRMNEMA /X, fhit /e, BREFHEMEALET. MREMAAER T,=1/
X, BRI 2 VarT, =co, A ERWRRREIS. FAmEMZH] 5. 5. 23, AFHE
ATt 1/X, BRI EM G R

1
ﬂiﬁp
1

Var(iT )"-—3 (%)4\751 X, »

TRIEEE K, 2R VT~ <eo. H

XA T TR AR AERHEARER M EE. MR, HERER
1/ X R, (BRIMRE 740, W 1/XBEEH KEMXESEABER 0 fBER.
BT EA) 10. 1. 8 8 R OERURRIISLH (FRTERA HAD. RITRAMBZXSE
AR REEAR T EW T

EX 10.1.9 XF—MEit&E T, BERKRS AR L, (T, —(6))—>n(0,
)y MS¥ S M T, BT 7 2280 T, WIRBR 72 7 2.

St PR A S a2 HAB KR M 25, BLRURE B0 B4 BB Iy 22 Fi i 5 22
FHFEME. ERFEEEROFEN, AR TFZHSSRINMNAE. EELRAXHF
FIEM, BHEFE/NTHR YL, XtBEFEA (W Lehmann and Casella 1998,
6. 1 F7). X B2 TR,



gowm #E o |

$110.1.10 (KEFBREFE) HEHER
Y, | W,=w,~n(0, w,+ (1—w,) &),
W,~Bernoulli (p,),
Al AR tHEE 7 Z AR R A 2RI E R E 0. CXMERA iR I —NES
R, FTEHPEATL p, R Y, ~n(0, 1) MWL 1—p, BEERWE Y,
~n (0, &2).)
HEAEAMMER4.4.7, BIIKE
Var(Y,)=p,+(1—p,)ds.
I sEAS 2, Fﬁ&lﬁ: (1—p.) ot<lcobt, Y, BIMRIR T ZHR.
y—JiE, Y, B 20 IR
P(Y,<a)=p,P(Z<a)+(1—p,)P(Z<a/s,).
HIETHE UK.
BRERERIL po—>1 K 6,00, FHME(1—p)dd—>co. XHEREBF
P(Y,<a)—>P(Z<a), iAW Y,~>n (0, 1D, HHERMA
*ﬂﬁﬁﬁﬁz?ﬁ_ﬂﬁn+(l_ﬁn)£:m

WL =1
E XS WL 10. 6. I
R¥E Cramér-Rao F5 (FH 7.3.9) WM, BRHEE—RENTTFZEH.
EN10.1.11 —MEHRFI W, XF— S8 () BREFERRKN, i

W, — (@ T>n (0, (@) TiH

' 2
() = L2 (6]

E‘.ﬁ.((a%logf()ﬂﬂ) )3)

MEW, W, WHTE A 215%8] T Cramér-Rao F A,
m{ZE#E 10. 1. 6 frife, fE—MAMEIEZ T, MLE BHAH. HEFXEEBAMIE

MHEERHZT, XTHEARMEERBERBBRY, — BRI LIHE MLE B iR

EAE HBHEARAY. T X B F W24 A0 4035 e fE 2 5% 10. 6. 2 .
EE10.1.12 (MLE ¥ HHE) &# X, X, - £id f(z]8, 68

MLE iEfE 6, & «(6) & 6 —AEskmsk. AALE 10.6 45 10. 6. 2 HIETF f(z|60),
M EEREXT LG x) #IE MR Z T,

Il (@ —2(®T-+nC0, v(6)),
Hev(@ R Cramér-Rao TR, R, (0 & (0 H— NS HBHEAE M
e,
iERA : E UL A 2ZANE T Taylor BBy A AL v k8B MLE B8

"




| % it %

T CTRUR R SR SO — 92, RATHERR 0 R ¥TL A 2 IEH, (O
WY~ FE 8 45 2K 10. 7.

B2 10 | x) = D) log flx; | ) RXELUARE. EHIH CEFonD id
Ve, 7y .. BRFEEAHE 6, B9FR B R X EUSR i — B 4K
(10. 1. 4) U@x)=10"6 | x)+ 000" | x)++++,
X, BT ZIREE IR (F W #HE & T XA FERIESHD.
MR 0 B% 0, FEHEX (10.1.4) WAEHNRE O FEHBIHMAIH B R
Jn, FREGH

1,
—— (f?u |.1')'
. J(ﬂu |I)_ \/;
(10.1.5) Jn@—86,) =Jn 7 T 1 s 5 :
n 0

MRBAIH 16 =E [1'6, | X0 =1/v(® FicXF— M5 88, "
JH el B BR AN S5 R BUE . (45 L~ 2R 10. 8) PURFIERA

_'3 {ﬁ |X) —hn (D, I(ﬁ{]))!
(10. 1. 6) /n G

Le 1 %0 160,
n
IXEE, MBI W~n[0, T10)], Wvn (0—6) #HDHWEHB W/
I (0 ~n [0, 1/T (6], EFIFEE. |
5] 10. 1. 13 (FHEEASHEEY) L LE#FEH MLE BAEREMHEEH

BRI, B A B R Bk R SRR, A AP U ST 3
RO EASH, TTERRITHEMSI 1, SHEESHmAATE &

et L7,
o
Hrp Z~n 0, 1. @iz Slutsky @3 CGEH 5.5.17), HAWE
W,—
Wa—p= (f;) (*E_J_E)_'EE(,‘/;)Z 0,

BRI W, — 0. HREBGEHE 5. 5. 13 TRATVAE, HAMIEE— A S FRBERIK
S, W, & B— AR AR [

10. 1.3  HHE 5

BT JL 5 B R 0MHE A T AR AR AE R ARBI U 2. SR, B
WNGFTEE R IE W21 (10,6 75 10. 6. 2), {ERX &R Y — a9 HIL £
BREAT BAEERME. A, AR EFHEL, BRERITER 7.3.13



F108 4L 0 |

DLW B, FETERSFECREL. I THETEAEMECIEY, R E

PR R A B R E, U E AR I EELITSSEOCK.
E—4 MLE E¥EA e, M 10. 1.6 PRI F M2 EH 5.5.24 F

(¥ 1/aW) A FEFE X, B0 LI Cramér-Rao F #H{E MLE 1Y

B LM —ANEM. ' X, X, f2iid f(x| OB, 626 BMLE, i (@ =

(aa log L(8 | X)) BREAMSER BIE A FES MLE MWL A S,
h (B)BF 20 A AT S oL
(10.1.7) Var(h(d) |a)m["} ((‘?9)} :
_ B(mT CRIFIE |30 7. 3. 11 ffE )
~ D’l () I | 6=5 R 1,0, BIRIE B0
aﬁ-‘-’ 01X |3

ok, BLBEIER (Efron and Hinkley 1978), {# FISRI{E B B T A H B E
Cramér—Rao T FHHIHAEEE B 2L

R ENEEHNEBRE -AFL R, KAWL RLRSBEL (10.1.7)
ﬁﬁﬁﬁméﬁﬁﬂJﬁ%#%%mH,Tuﬁﬁvmm@)jﬁhM@

MEH 10.1.6 1 %Hj—-; aﬁzlogL(ﬂ | X)) | B I@ W—NHEMm TR, Br

LIt 3] Varsh () £ Var, h() HI—HEMITE.

£110.1.14 GEB=THE)  7EH 7.2.7 FRATER p= 2, Xi/n R p ¥
MLE, HHRATERE—4 Bernoulli (p) BEKMBEHAEA X, -, X,. RATE
i HE A FE

Var,p _pad—p) ,

n
H-H Var,h (p) B— 1S HETTE
(10. 1. 8 Var, p=L1—2)

n

IERNPER (10. 1.7 BEBREAT h(p)=p, HBB Var, pE—PAhTT

1
E?E ’
257 slogL(plx) | ,—;

Varp p=




|| 4 it % w

A
| log L(plx)=nplog(p)+n(1—p)log(1—p),
TRHA
ks __np ald—p)
apzlogL(plx) bt (1—p)
£ p=pitRE N FEEAE
a° np n(l—p) n
——log L(p|x) — £ =— :
3P20g plx p=5 Pt (1—p)F p1—p

XEEH T —MFEREL, BETFR (10.1.8) . BRIMHMAEEHERE 10. 1.6 380
LAWT S pROSHE AR, B A st

Jn(p—p)—+n[0, p(1—p)].
WRBINTEFHEF 5. 5. 17 (Slutsky EH), RAIELATLAME

Ji—P=2 Sil0,1]

“rd—p

fEit P T BHE FIFARIRFERME, T BB AL ALTR X%, HinR
BAME T — TR M E A EE, X EN TR E —seH 1y, [EfZ7EH 5.5.22
BRI A TEEUEE p/Q—p)—FhiTE2/ A —p I FE. HERIF
B, FEXEFXMMETEEMRERYN MLE, WHEMNTTLUE S TFTHAOFEMATEH
ikt

@(_ﬁ__): [%(1{’_}5)}

5 r=p
1—p/ 3
apzlogL(p[x) -
[(l—p)+p]3
(1—p)? p=p
n
PQA—p) |3
- : [
n(1—p)°

Hoh, BATRNREX AT R EHHEH . I
MLE 75 Z iR B0 T REZIAY, HEFE "X A i, 24K

¥ h(O) FEBFHRHERITLBE/NL, EXFHHLT, FBABESE —IFSH
M, MXAESFH - EMAEEFE BARIEREMAFERET
Cramér-Rao 50, FrPABEA v GBMIGAh. Tk B2 A pR 0 AT {3 4~ [a) U B 3.
B110.1.15 ($110.1.14 £8) BWIAERITZEAS T Bernoulli S AHAITT 2 p(1—p).
XAHZER MLE i p(1—p) A, XAE & Oy 2= 0485 ot a7 RUE i bz A X



E10E #E W |

S —_—

(10. 1. 7) W =N3k1e. ®RIMNA

a 2
- [@(pil—p))} )
Var(p(1—p) )= 7 £=p
—S—leogL(plx) -
— (1_2}0)2 |p=§
n
pAA—p) | =3

_pA—p)(1—2p)°

n
S Rp= 5 MABE 0, RBMR—AMPA—DZH B BB p(1—p)N

A B R X A 3 S B R 2 B A R R A — A I AL

(FHEH 10. 1. 6, BATATLAWT & R 2 p7£1/2, WATHIA T 85087 i A 3
B. 2R p=1/2, WA FTFLEEHINEI 5.5. 26 frag hhay —Fripfl (W8
10. 10). I

WL AR RS TR — 7R ¥ 7 20 A EiX B R (W 10.6 747
10. 6. 1). HiTET AR (asymptotic relative efficiency) BIBEE, FAN1ALHERF
WL 77 22 SE LB R — P T R.

EX 10.1.16 WRFHMETFER W, M1V, HE

AW, — (@] —n[0,0% 1,

ValV,—c(@] jrn[ﬁ,af:],
V. &F W, BT EE (ARE) &2

ARE(WV,, W,) =

5 |

%] 10. 1. 17 (Poisson f&it B ARE) % X,, X,, 42 iid Poisson (1) #9,
M TR 0 MEARRBIGER, Flin, 7E—A45 i E) B Nk A —FARAT & B0
B —MAMBEVLAE BOR AL, 1T 0 SRR XN B A — 1B E 2F AR
THIMER, R X~Poisson (1), M P(X=0)=e*, M—PHRH (RTiALEFH
®ED fiitEE

8

]

q:b.:-

i':'i: zn: Y:i-
i=1
HPpY.=I (X;=0). X¥Y, RIS Bernoulli (e ), TRAHFETIER]

e *(1—e™)
n ’

F5h—Fiditk, e M MLE & e, A= 3] X;/n £ B MLE. ff§ AT

E(z)=e*F1 Var(r) =




| % it %
WAL, BATA

) - 2
E(e *)=e *#l Var(e_*)ﬁ;‘en .

ESlyy
ﬁ[%_e_ljiﬂ [0,e *(1—e )]
«/E[e_z —e *]—t—n[D yAe A,

BT A6 F MLE e * BT EAHN3%E (ARE) £

Ae”® }
e "(1—e*) é&—1°

XX R B ZE R BT MR, 7 A=0 KB/ A 1 GXRATREA T
RIRIFIRZS), MHRE Ao RBEH BT/ (FEA=4/NF 10%) BErBTIEL 0.
(Z0L> 7% 10. 9) |

B A RIS T MLE 28088 300, B AR RE S 5 4 et A
ERE/DASEGL S E. AmEAA TR EAE KRS ABENERE (& TiE,
AR ERE FHAFESE EXFMEET,. WRRITRANSMETE, Ba
MLE #)8 2UHEX FRAER T SR AT A A AR E .

BAIPRERE — 1, HPEBAREFETEARIIBAES. T—THitie
R,

% 10.1. 18 (f&it— 1 NBSHHE)  BIKE, MESABEAMET AR
— A GHMES. 2N 53 A I BER E R B (x|, ® 1 T A H

SN S
flzlas®=prspa e

XA EER o 8, A ERAKCAMGHEBNLTLE T BEHFH
(B A3 T A%Y digamma function) , XFITHAREME. S22, BEATFRIT—
Mo Fit Bkt -

Bk, BEIMTERE LHMBEEN—MHIEA X, -, X,, WEES
SO LUIR, HEHEENESE, iEh p=a B, NNEERHN

ARE(7,e %)=

] F-";Iﬂ_l E_-T-".lﬂ ’

f e B =rp pat

MH xR THRRX, HAH 2 Bu/n,
HIHE MLE, FRATH XT84

ol xd= 2] log f(z:| ..

%Tﬁﬁﬁ@,ﬁiﬁaﬂ,?EﬁﬂiﬁiﬂwMﬁzou%ﬂMMﬁ.KFE
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B, FrCARITAEBUE N .
RIEEH 10. 1. 6 BATHE B EEA RS, 1LRATE MBI B A& S it
BHEMATEBIISE Z0ME. I TMILE, RITTESTHANSR
ARE(‘E},T)=[ﬁp]E[—f%£(p,ﬁlX)],
HHEFET L fEEEAIE R /RTERE 10. 1.1 . 28R, FRA1EHEIE ARE &k
F 1, [HEREMNERMEBEDN TE K SE, HITEELHE R MLE RE5E 5.

(B8 10. 11 P78, HEHTSE A 0.7.) |
AR R

10.1.1 I #EFEEMGTTEXN MLE {4 B AR DA 2R, 104 fh 2R AH R
FRESERINAME (1, 3, 5, 10), Hd ey TR ESHNE

10. 1.4 [HBhikbrdEiR 2

BATER 1. 2. 20 R EREF HBIE (bootstrap). HBhEE4RME T i ERAEIR
ZH—1TEFEATE. (EXRRRBRMAEL, 20 10.6 97 10. 6. 3)

H BB T E—NMABRMRA B E (BETERERMAYLHEEC. &
it b, WATESRBAER IR BAIRE. FARERARESE, HLBEREARRE
M ZG TR T BEEERER. 3B E T R BFHMEEREA (resample) #
BIERAT T e ASRIE (BIIRATAMRGEAR T FRBAEAR), A HX8E R EH#
Wik, HEBhkE M Efron 78 1970 FRRE B R BEX M, HEVMHEEHIE
Efron (1970a, b), 3} HA Efron (1982) % %E. HH2F Efron (1998) FEiE
HATE Z A R .

IR EF —EER, L EHATE B Bk F.

$110.1.19 (—"HEMBRE) 76 1L 2. 20 PRABTELE R

2, 4, 9, 12
RIFTA TRER B F Y, IRERNMERBE MR XEREHEE 8B E

© £ Lehmann (1999, 6.5 ).
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R, ATMEEHES R AEBE. B L2 2 1MEHFEDER T XBE.
ﬁﬂﬁ@i%ﬁ#$ﬁﬁﬂ%ﬁ%ﬁm#.&mgﬂﬁf+“ﬂyﬂa+£ﬁ

MTTRER, (RRXEERREMER G, BRI YBENREA). i 4 =256
A EERRND TR RS TIAER, FFLLE 1T B AR A, T4
P NERAEREA, AT R E AT, NIRATAT UH F =048 R A
B R 2

(10.1. 9) Var' (X =—— > 3 —7')?,
T=1

n"—1

Joe ==L ST E uEERAN PR, GXE A R B, S
BREHIBE B0

RN, EBEREMTENT =6.75 fl Var® (X) =3.94. 455E
LW, MAFXERBERYTETS, AP ETHSESHTLERERN (L5
10. 13). |

RN ABEIER A G BEtriRes, (H7e i M 364 2 EE
BLXEEML ST G BB A B U, AR A ik, AR (10.1.9) JLEAT LU

FHEMAfETHEL. XA, MR =6, BRATATLAS

(10. 1. 10) Var () =—2= D7 @ 0",
i—1

Heho: RS i MEAAEREARTE BB, o =

BT H8K.

B 10.1.20 (EBIE ZIAHE)  EH 10115 B, RAMEA A Ffhit
b (1—p) M. BT —HERN n R, TR LM HRITTEE
B

Lo > b AR

n"—1 ¢

Var* (p(1— ) =—1— Z} (BU—pdr —p(1—P)" ). ||
ARSI A S X FRAOGH 10.1.19, n=4, 7 HBERABE
256 TR, 7EHMEIMAEARE N, XAPATEEE MmN KUELEHE. (EE

Hifd, M na>15, FaH S EMAEREAILFRERTRER. ) HEMREICERITLE
St R, AR AR —H A,

XHE, WTREAR x=(x15 225 =+ x,) F—MEHBN 1, 220 0 x,) =0,
I B A~HEHh A (oY H Bi#EA (bootstrap samples) | 33158



goE # i wn ||

(10.1.11) Varj (@)zﬁ i or —6" ).

%) 10.1.21 (f110.1.20 &ig) XMNTF—HBFEBRI n=214 PR, RITIHE
P A—p)H A FEFEMITUAKRIT B=1000 1 H Bk 2443+, dFp£1/2, ]
ITHIB 10. 1.5 M—Br A kA2, mXTTp=1/2, RATAHEHS.5. 26 B _FrhZE
fhiit (WL>J/8 10.16). #E3R 10. 1. 1 hRAIEFER, FEHEFOHT A BNE M Z2M4HE
AR 2 EAE, A HEFEMTTREMS. (XRANEFEHN, REX
(10. 1. 7), FA A FEFEMHITEET T HRED

£10.1.1 p (1—p) WEBEM AFEHE. Yp=1/2 HEHRER_K A 7
(BIEH 5. 5.26). HEMRERBEP=p AKEITHBY.

p=1/4 p=1/2  p=2/3

B Bhik 0. 00508 0. 00555 0. 00561
AFHE 0. 00195 0, 00022 0. 00102
E{ﬁ 0. 00484 0, 00531 0, 00519

A FER—A “—B” B, BEET Taylor RPURFHIE . ZHiXMEFT 0
gmtiE dnp=1/2 Bf—8), WATLMER /M A Tk MR, HEEZEEEE
‘T MR, FEBHEFRE-TEEHALS R (W 10.6 7 10.6.3). Hilik
MhM4p=1/2 Rt ABNE AR BNZIEEH. (FE 24%~1.33X10", X£E—TEX
HIEL, FTLIgT2 H B AR ABLSLHY) |

F RN 2RS35 B Bk m B HIES B B Bk (nonparametric boot-
strap) , BRFT SR AHE SR 35 B oR B R TR B R B0 A RBUE AR E. 52X
B, AT LIASEE B (parametric bootstrap).

BN — 4k H —MERFEREPE [(IOBIREER X, Xoy oy X,y HAF

oAl R—ASE AR, FERIIFTLAR MLE ¢3%%4411 6. R B4
X! X7, X ~f(z|6).
RIATMEL T B X FERREA, Bal AR (0. 11D fhitem sz &8,

SRR A R RBGE M EMAEAE A, Mk EREME f(= | O WEEPLEA, X445
A Y fdE 44348 (plug-in distribution),

#10.1.22 (S¥BEE) BRIA—-4HEER
—1.81, 0.63, 2.22, 2.41, 2.95, 4.16, 4.24, 4.53, 5.09

H7=2.71 fil s> = 4. 82. IR BRAVB @ ZER A B IEASW, WS E 8 BYE BB

FEAs
Xli * Xz* s "ty X: - (2, ?19 4. 82) .
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T B=1000 A, IRANTEH Varg (§%) =4.33. HFFEAHEE, ST LR
2 (6*)*/8, BATATLIH MLE £t &2 2 (4.82)?/8="5. 81. X EeB3#EMLhR B M
FERNANIESSAAE R R, FrRl VarS’=4.00. 23 A BPEXHL H —4
B, (FEf 5. 6. 6 hRAMETT S WA T AR ERERNTAE RS
¥ BBk |

BRE T —TEHTHERERZN TS, RIOTNMAHE SR — N FR T %
WE? 76 10. 1. 21 PERIF G A FEER, MRIIAEG & LA 4R,
FRad, ATAIE o FEREFHRACRMT, BH B LR &AM
BEWE I B Bkt BX A BRI IASBERT X/ 0] B 45 1 20 25, {H R AT,
FERZHIE T B B REARIT— 1A HENMHEAMHITR.

IR Y] — S, A B BiEAl B 63 B s AR 5] 3 4.

a. WA ¥4 B—>oo, (10.1.11) We#k® (10.1.10), BB

Vars () — Var* ().
b. Basr (10.1.10) WAHSYE, Ho IR 23 A BiFEA, B
Var*® (a)r—f\frar(@).

(a) PAEEBFIHREBCEBRARN T (HE10.15) . REEE () HoLHE
RAETEREAR . (Lehmann 1999, 6.5 358 Varg (8) M ff—A~Bif# (approxima-
tor) AR, )

(b) #r ML TFEM VP A T, TX R A MR ZBT7E. HAIH,
7 iid RS AR A1, HEEE-RBERERL KL, (Lehmann 1999, 6.5 %5

LH—10F.) XTHEENFEEANITHE (DREE—IEEKELED, 21
Shao and Tu (1995, 3.3.2 %) 8% Shao (1999, 5.5.3 7).

10.2 fREM

FIHAN L, RATERMBERIEROEE T LN TR AxX4H
BET, RINESLHESHAERTME LT HEEMITR. RN, NREMBERRE
B, WIEEAGELRIEIRA A0 A+ B .

BATCEMPTEr A aT 8BRS TE . b, AN IRAT B EY & 28 3 17 40 % 18 A 1
#, MBEALXFERRF. HERITEOXN FEEAERA /MR HE5RENEE.
X, X5 FRITEF ERMEMGTTR (robust estimator). XF& i EBFHFER
ERR F BN, MR SEREENA RSN SEERN. X, RN
AR, BAEREEEE R T, X R R R E R
KSE.
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AiE “RfEME” LA SRR, (HEWiF Huber (1981, 1.2 %) #MHEEH
i, fhdgH©.

(BTGt T e R BA T 4k

(1) FEEEERTENYAEA - AN (BiEliEnsE 8.

(2) DOZAEXFERIE ST RREA . X TB e SR M5/ MR & RS | R P fE
EOEZT0 CiaE ]

(3) XA R — o I 725 o AN B S B M R 2R

RIMTEEEF &5 THMAX AR E LM F; RoESRSEFEE—-RAOMITE
MR A,

10. 2.1 HEHPAEL

HEAMERE—TRERSEITES? SHidF K TR G RIS
& .

#10.2.1 (FEHENBEYE) B#X, X, -, X, Bidnle,0»)H. &)
HIEXEA 2 Var(X) =¢"/n, M%7 & Cramér-Rao T/, XHEMREEET
EXREBHFHFEREXHE (1.

B (2), BIFFZESHERBU/ IR 2 FXHIMERE, RITE T EREXE
WE M A, —FEFERBEEREEH—1 o 15%8iR (6 contamination model), ¥
i, MF—A/h o, BRI

_[nGuad®)  BA1—08 HIBER
flx) LA 8 HIHER

¥

HA (o) REANHAbS 5.

BRI £ BUM R — /I\ﬁ:‘{ﬁﬁﬁﬁ'ﬁﬁéﬁr %5 .
Var(X)zcl—a)féH;er 2 )
XEFEEEAE, ERHNR 0~y Ho~r, XBHEGERAE. AT, AT LAXTER
HE RK— A pdesh, FEFERENNE. ZERUOR f () B— Cauchy BLR%E
EREESEEt A, XA Var(X) =co. (41 Z 038 10. 18 Tij
& 10. 19 FHERRE 7 —MFEE. ) |

BfERm (3). 1R, MmRER—-TEFRBEARERMESZ A B
MR — N ERENEE S IEZ R E WM EE K, FAin, &7 X, =,
Hh r>oco, XFEM—ANVRINAE B0 7T LLACKH 2 “RMEHER”. BR X4tk
WA ZHEW, BELRMER R “EEXH.” XiRH T ABEOSES, X8

© HFERET k.
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& 3T Hample (1974).

EX10.2.2 B Xy <Xy BREEN n BIFREA, iR T, B— 2T
XMEEANGE TR, T, BB AHE (breakdown value) b, 0<<p<1, BRI T 1§
—e>0, #E

lim T,<cofll lim T,=o0,

X({ (1~ bim)y ™= X1~ (b+€)3npy

(KT HMIFICEEZE X 5.4.2.)

ESE XA HBER 05 ®RVE, 0SSR o AT AT Hb 5 B AE 45 {5 8 1) TG
75, MXMEREMIET. St BgR, A REREA MR XML T
FEANARRY. XA TR O LI (A A USRS BTN R A e B B — MK
Mo BWAABHER 502, (CRTFHBMHENEZHAAEZS LI E 10. 20.)

B T A Ry E X T A ke, BATELAT LAIE), i {d F— > 5
AR CHRBNLMXEM ) BRESEEMH4A. Blindef] 10.2. 1 ffEa
ESARE A, aREERNER, WAEASEREMOTMATTE. FEaT LA,
XX IESEA (UL EEMHL, SEARBER - MRIFMMAITHE. EX8NEE
X XA IE SRR A BE e 8T 2207 iR IRATRESE |1 25X AN ) B, 7E44
A ARG R DA M BN (RS A Rt ke, AT
BEENGEE. N TELFMEEE ST EEXAME, RAI1573 FH 85 %
#HEM].

HTHBEPAYEN BER ARE, B A0 8 7 T B0 878 IE S MBI
Wi o A ) .

B 10.2.3 (FPEBBEEESME) AT RPAEMORES T, RITRA—F
K FFEEH 5. 4.3 #0 5. 4. 4 JEBI M P RYISIE, BT 30476 Bi81iE.

WXy Xpy o Xo BRHEABMBREEREN fF M cdf ¥ F GREFHA)
MEEREELR, HE P(Xi<p)=1/2, TP p BREEPAIE. &M, BEEADL
B, HFZENTH ot

imP (/n (M, — ) <a)
WRRAE AL

Y :{1 mE X.<pta/n
C o Haw

EXHEYLAER Y., dEtnl#El Y, B— IR A p, =F (uta/vn)#) Bernoulli
BEMLAER. B ELR, RAITHEE » BHE, IHEEHM<uta/Vn)BEHT
HH{ D Y. =t+1/2).

Zeat — BT FH UG 3
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PG/n(M,—p)<<a)=P 2..Yi P St /2 np,
vap,(1— p,) vap,(1—p)

E,‘Yf _ﬂﬁn
Vap,(1—p,)

(s il

BAE p>p=FQ)=1/2, TRILNFEL A H LK FR & B UE

WS — MR IE SRS R Z. @R rR BRI GIE A
(n+1)/2—ﬂp,,____ ¢ - .
e 2aF (u)=—2af(p.

X SR A — A R 3
PWUn(M,—w)<a)—>P(Z=—2af(w)),

ity BB /n (M, — ) BIWHE 0 A6 M8 0 AW 2R 1/[2f (P BIERNH. (%
FHY, WE 10.22, M EEFURS FEXMNERZBEOTE—-RER, 21
Shao, 1999, 5.3 ¥%.) |

% 10. 2. 4 (PTG EAIGEEXTEER) G T FEER DT
LEHWHRARIAR, BT ARE &5 TirE M. FHE A48 AR =F 6 R4 4 1
T FATOR, RATAB, PR Y AH RS EN S M ARES LK. X
v, FEERSMEN, FhtEfEamE. EEBAHE L) 10. 23.

H (7 35/ S B AT S A X RO
1E 2S5 A L 5 W 58 o A R B A {
0. 64 0. 82 2

10.2.2 M-fhirsE

RATFE R 250 B B B/ ME— MBI R g 45 1. Biltn, E X,
Xpy 0 Xo BHH F(z|OW, Ba, THNOMHRE: BAYE, SEF
3 (z—a)? B/MOE; BEAPAE, BREME D) |x—a| B/MOE; FEiE MLE,

R[], f(xlOBRK (EHEEROTRLREN) @i EhERE - B

T RAORGE T E, RO HHEAS F—MEN RS, ENs/MERR—1TRAEL
AR a4 TR,

TR X —A et AENimt, Huber (1964) W 3% & — Fh 34 {E A0 op £ 280 a] & 37
PR WEAENR AT, BEEZIAFEERYE, BEE “BE” V3T KRR
WA S5 R B WA, S, P ACEad 48 (o I AN fs 3R R 2/ B UL
. P REtRH/IMEHER] R

(10. 2. 1D Doz, —a)
i=1
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Horb BRI o S

57 # x| <k

(10. 2. 2) pr)"‘ .
klz| =5k #|x|>k

R () WHBNT 2| <k TIMF 2| >— R x|, Wb, HHLr=

BlE| — ¥ BTELXARMGESE (LT 10.28), B9 L o RATHE. M & Tk
BA—MAHSH, EEEERE, ST LA, WP T R
Mt .

#% 10.2.1 Huber {§it+ R

k 0 1 2 3 1 o 6 8 10

‘Iﬁﬁ‘{é;‘ —2.1 0,03 —0.04 0.29 0.41 0.52 0.8 0.97 1.33

] 10. 2.5 (Huber f5itH) EXf# (10.2.1) F (10.2.2) HE/NHET B
M Huber it 8. AT METREFE TELK 2 B O TEE, ZEBUT
BH S/ MEESREMES 34> “BiHE” HEIEES:
x=—1.28, —0.96, —0.46, —0.44, —0.26, —0.21, —0.063, 0.39, 3, 6, 9
X F X SR, (R 1. 33 MR —0. 21, X4k AR{kAt, A48 3 —% Hu-
ber {1 H{E, F#AEFK 10.2. 14, RATBEH, 24 & K+ Huber f5HE7EP I E S
Y{E RIS, EMRMIMGREABEE £ BIHEK, WX R ARl T B |

B/ME (10. 2. 2) BfdiiTE 2 Huber FrRFS B0M5 B — . ST F—8

B oo WOTELE D) o (i — O KB/ H B —A M-f5HH R (M-estima-
tor), XNZFHBRINMFAAECITRBRALRLRAMSGHR. EEINEE o R
TR — (6] 2>, W] M-S 3wk 23l % &9 MLE. {H 23 R 3% sk #x 4k
B/ MU RS, AT DAHER B & AR R R B R

T Be/IME— > RS SR i BB R SRR A GRS R 53
BB WT, EX g=p » BATED, M—1fiitete

(10. 2. 3) j{]¢(1 —6 =0

. mﬁﬁﬁmmﬁ—ﬂﬁﬁ%mﬁTﬁﬁﬁﬁ%%ﬁﬁﬂﬁﬁﬁm% X A2 H
FARLEAERR KR ML B P A WS iE A B aE ey . fejl#, F 10.1.2 45,
FHREEE 10. 1. 12 AOIERH. RAOTEE R o) BXMHEH, MENSE o) £
BEME GXMRIE (10.2.3) BREM MR/, T&, sifeEr 10.1.12
R, JRNTF U ¢ ¥ Taylor BHA A
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Dlplai— 0 = D lx: — ) + 0= 00 D¢ (2 — ) + =,
i=1 i=1 i=1

Hrb g, REAE, MHRNZBERT. Bou RHE (10.2.3) WBHFEHEHRO
R E

— iqf)(l} _ﬁn) + (E"M _f?:}) z":gb’(:r; — )+
Hoa Ak 0 P N0, BB (10.2.3) K. B, BUCKRUITFEH 10.1.12 8
JEBE, RATEHEXET, REBLV, 3 HZBATEREE]

}12'.'_1.,,&(;-—5@
v'{_(th‘_ﬂn})-'- 1
=D (i —00)

BTERANMBUE 60 W2 Ep ¢(X—6,) =0 GXBHBOSE 6, g SO, TRIHAEE
(10. 2. 4) 1L¢(I —6) =~ 1290(1 — ) |00, Ey (X — 60,

] Hﬁiﬁﬁﬁ%ﬁﬁ F|

(10. 2.5 :1291, (2 —60) —Eq ¢ (X — ).
X AE—E, RATSEE

r . Egﬂl,b (X_Sn)z
(10. 2 6) ﬁ (&H 6&) n(ﬂe [Eﬁaggf (X'_a[])jz )'

1 10.2. 6 (Huber fHitBREPIBBRL/H) & X, Xy -+ X, B 1dH, XB
BMERFBEERE f(x—60), Hd FF o xR, WxFhk (10.2.2) HHE p, &
(NE:]

x x| <k
(10. 2.7 gb(.r)=1[k x>k

—k FHax<l—k q
mEHEKAE
(10. 2. 8) Epp(X — ) = Ei(:—a)ﬂx—a)dx-

[ =2
b fa—od+| fG—od

k —k s}
— [ yfdy—k|_ fdy+| flpdy=o0,

R T B8 y—2—0. JLABMHIINGG 0 2T £ 89X F. Bk, Huber ff
HHE B ERBE LI 10. 25).
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H TR, RINEE ¢ WRIBA. BR g AT, RSB
(x=+k), ¢HH 0. FURMABEATNT | x| <t W1, WTTRATA

Wiy
E (X —6) =

&
flz—@dr = P,(| X |<h),

&k
Wiax:

[= ] ﬂ_k
M M2 i 2 _ L2 _ .
Egp(X— 0" = | (z=0'f(a S)d.r+kfmf(x E)d.xfk'[._mf(.r ) da
"k

— |" 2 flo)dz+ 28 j fdz,

XRE, EATATLAR S8, Huber LT RESTITIESH, HAXIME 0 M#HL T2
[ 2t fode+ 26 P (| X >0
[Pl X [< )T I
INFAIAER] 10. 2. 4 FHETHETHRE: . BUTEEE X JLFN AR 23 4 % %€ Huber L7t &
) ARE.
1 10.2.7 (Huber f4i+8H ARE)  H4 Huber {2 765050 B E R HE
SR TR, RAOTHEE R EARN T XM T8 AR .
Huber f i+ RIGHEAIRIRE, k=15

IEZ 4 FhE¥asm MR
5 (8 A 0. 96 1. 08 1.37
5 g 1. 51 1. 31 0. 68

StFIEARE HEH&E M, Huber fhiH8 09 RIS T {E 1 b A 80A B2
e, XHFWAE RS, Huber fiji1 & lEXEA ABHERAMP AL EEF. RHZIEHE
XFIEAM MLE, MHAEEXRTIHER2M MLE (ffLl ARE<1 882z
D). XX &4, Huber fhiH B BEA AU F MLE fH6E, HEERMFRLIE
AR R HE. |

RI1E D M— TR EREEMZCRK — M E. RERINEFHL AT

BRI, ERERT BN ERFE T 4.
X (10.2.6) FHHEH EZRIFEAH Ey ¢ (X—6) T, RATTUEEE R

E/(X—0) = [/ c— 0 fz—dz = [[ 29z —0) | fGz— ).
BAE R ATz Rk N 55 2
a%f.,o(r —0) f(z— Dz

= [[Lyc—0 |z —rde+ [pa—)[ 5 fa—0 Jdz.
HH Ey (X—0 =0, Bl EXWEMRE 0, FERIA
—J.[diegb(x—ﬁ):lf(r—ﬁ)dx =j¢<x—ﬁ)[d%f(x—ﬁ)]dx
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— ¢z —o)[ Glog fz—0 ]z —0)dx,

BERATHELS ¢ (/g0 = (-log g EAFE. BIF—MRIERLIE R
ELg(X— 101X ], A 16 ] ) RXTEPIRRE, X4 HHSR
Ew (X—0) = —E;| $pz—0) | =E[p(X—0)1' (9] X)]

GXH, YFEAIW o=, AB/BH ERIMOFEN) BB ERX-E/O] X)] =
El'(6 | XD%; Wo|H 7.3.11).

B b8 — 4 M— At &A1 MLE #E F EZSE — R EHE T, B2
MLE 69335 258 1/E" 6V X)?, FRLIE BT Cauchy-Schwarz R ERIRA1A

o [Ep (X=X T

Ei, —A MAiFRBE S MLER, JA2Y ¢ # U HIR EMBeE A S
MLE #HDLEy (WL >J & 10. 29).
X—FRAEA REX A Rt a&ad, mERT 861 FFER

TR IS AT A 58S ; A OB EE 7T LUK B Staudte and Sheather (1990)
i # Hettmansperger and McKean (1998).

10.3 {RigEIE

578 10. 1 9 —#8, AFHRJLFERZ PR EFREXERRI A EX
Selnl B, AFEESUR BB A R ELRTLY B AR s 4E (B an UMP o
i) K. EXMELT, EUaBEARROHETAHT AN TERITE AR
TS BIER LR 36 ) RAE A 1 B AT U REE AR 1.

10.3.1 LRT M¥idior4b

S FE R M R — RSB AR I, EREA IR

gt it i) — 1~ B

supL (4| x)

8

mE & THAXEN - BRAER, B {(x: 2 () <c}. TEMRWBEHTE X=x
ZJE, RRB LG | x) MELR (W— R ELTHRE. MELG | x
FERA 0, A 0 FHWFA LR R AEES AT G, 01— Mda LUHSIET
AT, E, BME A BAFENE G, TR EES, RRET
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B A(x) {EAT A5 3.

AT EX—TIKFE o K5, AEEEF B o LIfEE
(10. 3. 1) s%pPﬁ(A(X)%c)Qa.
WRENARER A(x) W—PNRBEA, PBPFRERAFER D A RS
WAy HELE ¢ LAE R (10.3.1) Eior. R, WmRBAIEB) FEEZS M,
RATBLEEH R — TR,

KL TFEH 10. 1. 12, HATHL TSR,

EIE10.3.1 (LRTHHESHEE H)) XTRK H, : =6 X H, : 66,

X, oy X, Bild f(x|®), 6260 B MLE, #H f(z|OWEFELRF 10.6.2 FiY
IENE&E. WAE Ho 2T, M n— oo,

—2log ACX) ¥,
He o B— 1 EEEHEE 1 ¢ MR
iERR: B SCEORARIRIT log L) x)=1(0]x) K Taylor %%, A
(60— mz f

10 x)=10|x)+1 @ x)(6—0+1' (@ x)~T—5*

PAEH 100, | x) IBTFRALA —2loga(x) =—21(6, | x)+218| x) T, 185

(6—8)2

—1"(8| x)

SXHBIJER /@ | x) =03XAHEEL. HYS3MERNERRKI (O FHAL O

—=1(6,), FRABIEETH 10.1.12 F1 Slutsky EF (FHH 5.5.17) K B

—2logx (X)—x]. I
$l 10.3.2 (Poisson LRT) # & T iid Poisson (1) MIEEA X, -, X, #

K3 Ho * A=A XT Hy * 35540 RIVE

—2logA (x) =~

—%ADE% R . .
— 2logA(x) =—2log P ] = 2n[ (Ao —A) —Alog(As/ A) ]
g ™ AZ"E
HAA = > z;/n A B9 MLE. iz 2 10. 3. 1, I — 2log A (x) >, Rk

TEIKY o L3648 H,.

H T XX ANETT AR A SR, XA MR — A/ DB 7 A
=5 M n=25, E10.3.1. BRKEE—2loga (x) A 10000 MEMBEKWE T ES
! MR R —E. WNEEER%R, AR, 1L, ETHRRT
TR (BREIED o GEUE) RSB EREE, ERPRERNOA AR
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- el 1 —
|]I|[||t|tl..~'_1..h—2](]}.,
0 I 7 3 s %

A9 10.3.1 —2loga (x) AY 10000 MEMRAE T ES Ff ABERFEREAE, 1=5Mn=25

Poisson LRT Zeit gV Ele0 (SIRY) FiL{lpE 96
EAMIH 080 0.90  0.95  0.99

BRI 1. 630 2. 726 3. 744 6. 304
%2 1. 642 2. 706 3. 841 6. 635

f

FEFE10. 3. 1 AR BB HEBREY ELNE—NSHEMENEL. ERIIA
HEA s BGR T E AT, EAFRINAGER (10.3. 1) BIEWHY, 20X FRE
AEWH. X MNERFERSEE T80 LAZE Stuart, Ord and Arnold (1999, & 22 &)
R 3.

EHE10.3.3 @ Xy, -, X, BERE MR ERBGEM R E R
[z | OBBEPLEEA. FEZ%% 10. 6. 2 PRIEM &M T, R €6, NG E
—2log A(X) IR A ERART R n— o EBB]— x* 4316, XTREI AN EH
FERH 0cO M B MBI SH 0co, HHK RSB R £.

T A (XD A/MEIES Ho : 0€ 0, FMTXT —2log A (XD b KRHMEEH
4. Hi

HogkiE4, HHALE —2log A(X) =41,
Hey 2 10.3. 3 P15 B M E. MR €0, BHEARBLR, JEFE—LRERH
BRI oo XFE, N T ROFEAR, FE 10.3.1) ¥HIHBINEE, N
MHE LT — MR LK o« I, FEEHLIR H{ULE IR
l_imPa(fE% Hy)=a, X F8EA €6, ,

WKE;EH&JPg (384 H,) WEF] o HHAREHLKF o RKHEAE H BXH.

REsiHE Q HENTTREE REEN. BREENE, 0 TLIRRA ¢ 45K
ZEE—TFES, EEE R FR—NIFTHE, T 0 TURRN p-4ERKKRZS A
—PFRE, ERET R PH—TH TR, HP p<g Wo—p=vERXMREE
THEA H B




|| & it # w ,

%1 10.3.4 (2 IN4% % LRT) V0= (pry Poy P3s Pus ps), HApX p; JE
FOHFHMRE 1L & Xy, -, X, Bid WEEEENAR, A Py(X.=i)=p,, j=1,
2, 3, 4, 5. XFE, X MBI EREE GO =p,, TEALUREERE

L@ x) = Hf(z, | @) = pi p3: pYs pis p¥s
E‘EP VT X1 "te Xy FF%%‘:J E@Aﬁ %IE#Qﬁ
b= s HFH pa=ps X Hy + Hy AH.

%@E@?ﬁsﬁzlﬁ] 0 *M%—AF_EIEE%A XEEN ps=1—p1— p2—ps— pa>»

FrULRB NN BHSE. XM SHESGELH
Zp; L,¥Hp =0,7=1,
B R W—NTES ﬁﬁ' R' R —FFT4E. ﬁjﬂ:q 4, H, frieHESH

Eﬁfﬂhﬁﬁ%?k%&.Eﬁm=hiﬁﬁﬁﬁfﬂ—kﬁi
KT A (x) W ETE @ 1@ ZF 68 MLE. @ it{#
ap logL(8 | x) =0, XT8N ;j=1, =, 4,

FHAAH ps=1—p1—po—ps—ps M ys=n—y1—y: —ys —y1» BITEBHRIEO Z
T p; B MLE Bp,=y,;/n. £ Ho ZF, {ISRREUNILTE

— s T Y;
L(H| x) :p;r]+;.rz+;.r3 (1—231{)1)3’ ¥y |

BXAHEE RS T o i AEsiEB 7 Ho ZF po B MLE Ep, =
(y1Ft oyt y3)/(3n). mﬂﬁpm—ﬁ'zo—ﬁ‘an ﬁlpm pso= (1—3 pyo) /2. FE i B {H A
pi HRRA L | x) I BICAHF RN 5 M55

Alx)= (JH +3};1+y3 )yl (-}'1 +3.3;'32+J’3 )y?' (J’l +3_};3+Jv'3 )ya (3’42‘;3-’5 )"'"4 (3’42';3’5 ):ﬁs ‘

XEE, RESIiTER
(10. 3. 2) — 2loga(x) = 2Zyilog(?%).

Hhmi=my=my=(n+y:+y:)/3 Fdmi=ms=(y,+y5) /2. BLHEZLIKF o L
M —2logr (x) = 0104 H,. B —KASLFHF LR Lok 56 47 i 218 i 2 10
Kym] e, A<fEHAr—1. Il

10.3.2 HAKFEARLS
G A — AN 3 R A A O e B A58 B N TE — A LA W I A A




) F10% #E W0 |

fiitEZ EH. BRIMNEZLR X T -NEESHE OWRE, mMW,.=W (X, -,
X)) B—1PETHEAZRR » MBS TEGAN 6 B Gathit & Flin, W, aTigk
¢ ) MLE. FR—PEFIESEMEECHE T LUET T @& B RS
RILW, B EICEeS, T HWRRAT6e HEAME X .0 R e HUEH Y n—
coftfy, (W,—0) /o, A MWHB]— M IESHYLZR, U] (W, —60) /o, AT LA
FAE—n (0, 1) 4346, WATEEEA T —4- L0560 i R A,

2R, EABHEART AR WA EIUE, [H R X A KA H TR Z1HIE.
Ban, R w, E—A~ MLE, WRfLAE A &3 10. 1. 12 RUESE F AR ) IE 5 .
BEEE, W, 8505, iFER o BEKHE T 0 E. Bk, X TFREIEX AT
W, MTENEEMN 0CO, GRRATNT W, 48 5 H AR #5376 T X o, 88 HAE
RiME, W (W,—0) /o, WHE|—MREEIESDA. RN TE 2, 0, B2—AH]
HEMELHR CEVEBKET 0 (EAKE T HMRASE), RAKTLUHERE 1T
ETF W,—0 /o, LK.

FERMAEOLH , o, BB T RARNSH. EXFMER, BRINFK o W18
f&it S, , WE 6./S, RREE] 1. RIGEH Slutsky E# (406 5.5.18) FA]
ST LAHE (W, —60) /S, FEARA S E] — e IE A2, XHE Al LI
— N R |

WRNEK MBS H, + 6=60, X H, * 056,. — Rt nl LA 7
itk Z,=W,—60,)/S, z2t, IFHMHNY Z,.<—=z,. Z, >z, B {54 H,. U0
B H, HE, W 0=06, 3B Z, WAMEHB] Z~n 0, 1. XH, JOHE LR
=

P,gu (Z,<<—z,28% Z,>>2, )"""P.go (Z<<—z oW Z>2.02) »
M X A — AN HA B HSEIKOF o R3S
MALEH 87— 0746, WISEE. HITTLUERK
W,— 6 W,— o
(10. 3. 3) A 3+5=ST£’.
AEOHERTA, #3F (W,—0 /S,—n (0, 1). WEIFH T REE Y n—>colif,
0,—>0. ([IZ, o,=VarW,, MHRBFH T Y n>colf it BREBAHHEF. ) X
B, S, HKBERKEE 0, (6—6,) /S, BRI B] +-ooB —oo, HKHIT (60—
6) AIESTA. FrLL Z, BARBERW S E] F-coml{ —oo, MH
P,($548 H,) =Py (Z<<— 2,088 Z=>2,2)—>1, 24 n—>c0,
iXFE, BLAT AR S H—ABA %L B LK o FIdnzzha 1 k.
RAVERRPAMBIE H, ¢ 0 <0, X H, * 6>0,, JUME—-PTEPRRE. X
R EXAARRSITR Z,—= (W,—68) /S,, MIHXHELY Z,>=, Bt{E4 H,.
i SR EIE M HER, AT T X RRm D8R BARE 0 <6,, 0=0, 5%




|| % it % m

00, WP 0, o BE 1. KL, X501 EA -G A8 I Dh3sem: .
—Emis, —4 Wald &% (Wald test) B— P EFERXH

_._Wn_ﬁﬂ
L,= S,

WA BKESK, Hb 6 BSHW—1RIRE, W, &0 B—MEHRE, S, 2
W, BifrHEiR 2, BN W, IEE /R — M R W, 26 i MLE, FBA Bt

10 .3 W Tt i, 1/J/I, WO B W, — 1SR ERE HEWH
1/A/ 1, (W,)&#HE

I, (W, )——wlogL(MX)L_W
EWNEEE (2R 10.1. D]
#110.3.5 (ABEE-MRE) & X, -, X, BXHEGH Bernoulli (p)

BELREAS. BB Ho ¢ p<<po Xt H, t p=>po, Ho 0<<po<<l B—MEEHHE.
p I FREALS R 8 MLE Bp, = D,  X./n. BENp, ELFREAKME, BT
DA FREEE A, T ERBEXTEME p, 0<p<<l, (p.—p) /o, WEFI— M7
EAHEYZR, Hho=vp 0—p) /nB—MMKETRASE p WE. 0. —1

ABEETR S, =V b, A—p) /n, TIEHTLIES 838 5.32) 6,/S, IKEE
KB 1. XEE, X EAH p, 0<p<l,

P
\/f’n(l—fﬁn)

mn
Wald 8451 & Z, BE ERXPIBp Bl po, AL Wald KBI02Y Z,>=2, BIIE4
H,. X o, —FELAfGTT, BHEIE 1/ (p)=p.(1—p.) /n. BTLA, MR

IMEAE RS, brdERZE, NERHFAMEITRE Z.

RS TR Ho : p=po ¥t Hy * pFpo BRI, Hr 0<p,<<l B—1ME
SERME, WTLAEWRN A EEAREE. AMEXFMERT, AAst—1TEpRR. R
HEP O BRERE, XTFEME p, 0<<p<<l,

PP 0(0,1).

_""'1'1(09 1}.

Vp(l—p)/n
i, WRFEERENE, NEitsE
(10. 3. 4) Z,= L Po ~n (0, 1) G L)

'\/P{:I (l_ﬁ{n) /?1
XA « RIGTE | Z', | >z, BHEH Ho.
EFARRAEANEN, fln, YREBBE H, ¢ p=p, B, NFEEZEH



B F108 #E W 0 ||

A BN RE (FESEPRIY, TARERIE) BEARZX, FiE— M RKHE 2
BE—H NSRS E FDISER.  (Ghosh 1979 $tiX AN B4 1 — 2% 2 7%, Rob-
bins 1977 } Eberhardt and Fligner 1977 i+Hig T 36 F W RE A — 30 43 75 o) £ (9 48 3iF.
AR 10. 31 25 Hy 7 TR A R R )

MR, ARIXT TR eRE LR AR i T BB SEATIR L, B 4G 50 B B
MADLRFEKE o FIFESEERIE (WULF 3.3.2) FEBIFXARE. ERZHR
b, ERESEMRIEMER T ERERTH, SRR, BIMRFHZ X o KFE (L)
10. 4. 6, I

A (10.3.4) BFH—NEHPREARKER, Bl (score test) B— 4%
B, i238iitE (score statistics) BIE &

S(B)“-logf()f[f?)— lcugL(ﬁlX).

MR (7.3.8) HATHIME, XFTEAEM O, ESW@ =0. i, MmERMNERR
H, : =6, 3+ B H, BE, W S4,) HHER 0. #H—#F, HBIEX (7.3.10),

Var,S(6) ZEE((—a—t;logL(3|X)) )——Eg(agzlogL(ﬁiX)) I, &;

XS B BEIEH IR TE. IR EHRES TR
Zs=S(6,)/vT,(6).

WRH, AE, Zs AA 0 H{EM 1 2. RIEwEHE 10. 1. 12 girl #EH R H, A,

M Zs WS B— M rAEIESBEYVIAER. XH, ERRIKF « IEREY | Zs | >z,

BHE4 H,. I3 H, EE&RI%, 6, RBSE Ho A 0 ki, M Zs e, &

B0, WG, RFRHI M MLE, FREIHE AL F P B B ELH. Hik,
XACE I A I RR P& B H R BAEEE (Lagrange multiplier test).

$)10.3.6 (ZIMiE5RE) FR%EEM 10. 3.5 #) Bernoulli BRI, 3 H*E
Ki3e Ho = p=po Xt H, * p7#po. HEWITHEEH

S =3 P /ﬂif(p)—
i, 88t

n
p(1—p)

ZS: S(Pﬁ) — _.En — Po .

VI,(pe)  po(A—po)/n
eHEL (10.3.4) #[FE. |
B % BB G —RELR R REREKE (W% 10.6.6). £ 1.2 95, KA

(10. 3. 5) Jn(Gy—6,)—>n(0, Var, (Gu) )




|| % it # w5

Eg P(X—0, )¢ “
ot Vg () = (g gy o REICHFIE 2. SRR AR AT A5 — 1

X7 g geiti,

7 —/n Br—0 ,
\/ Var,, )

W F AT Wald G538
er __'\-/_ ﬁw 5[] —
/\/Vara (ﬁ'u)
HehVar, G ATAREEMMAAMETR. B0, BT LU FFERE N —4
B, aE R A ME R AFIR (10.2.6) 13 ELA

=30 [t — )
[i D) j.!_ @ (x; —@M)Ti

AT REE T ESREE; AXHEFIESH Boos (1992) 8 Carroll, Ruppert
and Stefanski (1995, B A. 3).

%] 10.3.7 (&-F Huber fFitBPERE) &R X,, -, X, BidFEH-MHER
WREPREL f(x— @, HA f&T 0XFFK, WIXTF Huber Mfliit & HX (10.2.2)
P o RECAEN (10.2.7) hiy ¢ eR¥, RAOTS B — 8L £
Jiz%%ﬂ¢r+EPﬁ|XJ}k)

[Po(| X <k

Hil, EHF M— 48R EAME, BT B #EKFE « REBERIE
Hq 2 =0, Xf Hy : 0756, R | Zss | >z, 801054 H,, RHELHLE, HRIPEZE
— R AR R ZE A TR SR LS. BRITEME S’ Zov, (BREBIERMINS
EMATEESR (10.3.7) -, B2

(10.3.8) Var, (Gy) =
L = B I =0 | <)+ (5 D I = > )
U——E}Iﬂn—awmﬂz
A, BATME—FP “FME” WER Zyv, BEFEH AR T ZEAATT
(10.3.9) Vars () = %Z;{I,-—EM)E.

XL B ARE? FEFTEIVEU R EMERY, (HRR 10. 3. 1 M/NRIBEHIR R =, 5
DGR R ER/D (ZRETT 24T RAIRED,, EIOKFEHE KT8 LEELKFE H

(10. 3.5) ﬁl(éﬁf) =

(10.3.7)




g10g %8 2n ||

XA —ROMAR B, SIEBITARBFHER. (BEHX—SHFAR%EL
S N, % Huber fiit B3 FHREGER > BA —FHMLHE; £ Huber
1981, F 4 &E.) |
F£10.3.1. BT ZoMZy WENKFEa=0.1 RENEEETHSHENHIR
BASZE n=15 GERIE 10000)

ER pdf
EH 5 FED#HE BYEiT
Zow In  Zow I Zow  Zn  Zow  Zn

A 0.16 0.16 0.14 0.13 0.15 0.1% 0.11 0.09
G, +0. 250 0.27 0.29 0.29 0.27 0.27 0.27 0.31 0.26
Gy +0. 5o 0.08 0.60 0.65 0.63 0.59 O0.60 0.70 0.64
s +0. 750 0.85 0.87 0.89 0.8% 0.8 0.87 0.5%2 0,90
b+ 1o 0D.96 0.97 0.98 0.97 0.96 0.97 Q.98 0.98
G0+ 20 1 1 1 1 1 1 1 1

10. 4 XE{Eit

BRI ITERT TR B MTIREE, BRI R LA E Ui B R A 3
BRUE, TATH H AR U — e g T EINE AF A7, B8 B A
AR E XERIABREILEF—EAMRRITFN, HE—-ESNERAN. HERE
BT, ENIAERATITREME] i B 0.

st 22, ATIFET MLE My RUIT 4.

10.4.1 GA{CABRAUIARIX ]

fREE 10. 1. 2 WHETIe, FFHEEHEHR 10.1.12, RAISKA 7R MLE #fik 4 i
— BTk, AMELA 1 G — B X 6] 5 — 7.

WR X, e, X, Biid f(z|6) MR 0 # MLE, WMRHEL(10.1.7), O1—
ARER (O W ETLIH

o . ! 2 -
Varh® | y~— O LLomd
—WIDgL(d?]I) | o—3

IR BE, N F— P EENEREEN E, FAIX
h(8) —h(®)

Var(h(® | &)
(BT AT Ao AR LR, MEHE 10. 1. 12 A1 Slutsky @ (CEH 5.5. 17) (L2 & 10. 33)

BLATHEH




|| % it % w5

h(B) —h(®)
VVar(h (@ |6)

qﬂ(ﬂpl)!

TR e B 5 X

() — 2,27 Var(h (@) | 0) <k (O <h (@) + 2,7/ Var(h (@) |0).
%10.4.1 (#110.1.14 ) FATHEFEH— Bernoulli (p) HKHBEYLEEA
Xy oy Xoo RIVEEIRMEHEER p/ A—p) TUHEMLE 3/ (1—3), &F
AT A TR £

Vot N\ B
AT R R AT LA 2 A 1L B (X[

l—L— am\/Var(—%’)ilp < b +z,,,2«/ﬂ}(—ﬂ} I

ETFicagiti (W 10.3.2 99, Tumﬁ{uﬁlﬁﬁﬁﬁ —FRFIE A, X F I,
FEHIE BT, ATLASE H SR AF A X (R BEALE

—logL(ﬂ|X)
(10.4. 1) QX |6 =

x/ E, aazloguem)
W o>col RIS E n (0, 1), i, £4
(10. 4. 2) (0 Qx| | <<z}
B—TIEMM 1—e BEES. EE, BH7.3.2 THER, RINA
Varg(ilngL(ﬁ %)
E,(Q(X|8)) = =0
\/—Eﬁ 39210gL(§]X))

Al

Var, (—ﬁlogL(E?l X) )

—Eg(aﬁzlogL(MX))
R XAELIS— n0, 1) HEEVIZBRMBIMFEMREMICAL. Wilks (1938) EBH
TiXEX A EBAE —FhaT T R i B ESTEHE — X e 24 rh B A 1.
B (10.4.2) TR ARG H—PRBAFT.

B110.4.2 (ZHHRSREE)  FHIEAFH— A T4 61, R Y= Zx

(10. 4. 3) Var, (Q(X|§)) =

:1,



B SHIE 8 E WM |I
HAapdgi X, B— A28 Bernoulli (p) EE;E'].IEE.‘ HATH

——log L(p | XD
Q(X|p = ‘”’

\/—E ( T ~log L(p | X))

y_n—y
__p 1=p

‘\/ n

p (1—p)

_ p—p ’
Vp (1—p) /n

Hep=y/n. X (10.4.2), '!‘Ei:‘i“tﬂ'f f\-i&{m% 1—o B5 XA

4, =
(10.4. 4) ‘ S (1— p)/ i"vfz}

XM R ICSg R LB 10.3.6) BRIAXE. A TIHHERXNXERIITE
B—AKT p WKHR; XTHTESIH 10. 4. 6. I
7 10. 3 WRATEHEL HHP—PET —2log A(X) BAEHIE A* XL

LR, XEERBAME X, -, X, &iid f(z|OKFHIEI B MLE, Nj&EL

o L8] x)
(10. 4. 5) {&- 21”g(L<E;|x))£‘“ﬁ'“}
B—NEMN 11— BEXE., HHBEEWE, HFEA TRNS —TELE LR
[X ],
WHR, R (10.4.5) BEHRERNEVHELEE LRT Git&# B 0B LR
X (9.2.7). R, MERNE T —& s Lin B {EKERRE.

$10.4.3 (CHLRT K@) &Y= X,, HAEA X, £— 7 H Ber-
i=1

noulli (p) BEVIAER, RITFEALI 11— BEES
L pr (A—p)">? )
{p : 2log(ﬁy (1_ﬁ)n_y)i:¥1.n}.

BEEG) 10. 4. 7 PRI BERSEFZETICH M Wald KX ERETT R |

10.4.2  HABKHA X

KEFBOLPIEE X BLREFRIEMA (EEHLH) RESHE R EMNKYE o

wnsitR. MEAEEMREHTRW S5V -3 B8 YEn>o,

“%-»n(o,n,

AT T3 AT LA i



| % it %

W—2,,V<O<W+<z,V
ME— KT 0 MIERIMERF XM, B4R ERE—4 Wald- 8 X[, EEMES O
WBREEE R Slutsky B3, FKATEBHA B — NI ESKE. EFE, fi—
FATIE LIS K ABASR X [RB B2 Bk T 35X AN 5 B )
Bl 10.4.4 GEEIXE) WHR X, -, X, BidWEEHME o SHL, B
ZRIEH LR IRE T,

Xy, n(0,1),
a/\n

H—%, HE Slutsky ZBE, ME S 62, 0
X8y 0, 1),

XL IR 1—o BEIE X[

(10. 4. 6) E—zagg.i/ﬁﬂ;iﬁf+za;25/-../;.

N TEERPRAE R, BALXRL X T4 AR R E X e S
PR — /DRSBTS R, ERBAN R AR, B LLE SRR
HTFSEE, EREFHHEREEERE RIMIMAE10.41FF, EEWNF =15
XA/PIEATR, XTRXBEEXEARESHE, AIERE L EERAEL L EE
RE. TREX RS FARWHAH T 405 2., TIRAEED S WS YEEAL
BIEK, RS2 E. |

F+10.4.1 EHXE (10.4.6) HEFERE, FEASR n=15, ik 10000

Rl pdf

& UK IERE s FEWNHRE WIS
1—e=0.90 | 0.879 0. 864 0. 880 0. 876
l—a=0.95 0. 931 0. 924 0. 931 0. 933

£ LB, EINBEARERAN I HAEREEEE - M EUNERFXE. 4
FAIHSLTEE T HIEART, FATRUN 245048 F 47

%) 10.4.5 (GE{LAY Poisson X 8) 4R X,, -, X, & iid Poisson (p) #,
MEATHEH

X—2

S/Nn
Hi2, XEMEAEIRTIAMN Poisson BIEHEFEA SR T HEXTH. #FH Poisson
B, AT AIE Var(X) =A=EX) UEXEI1 H—1MEFHMETE JLH
7.3.12). K, #4E Poisson g, FATHIATLLH

X—2

vVX/n

_""?1({]11)

—n(0,1)



F10E HE W0 ||

iifl\'gﬁﬁﬂ—"?“ﬁ{ﬂmﬁfﬁgm EBEMNRY Wald 5856 Frig 8 X 1a].  F4]
Al A7 b — S 8542 F1 FH Poisson . A Var (XD =1, HIKETTLIES

X—2
——=n(0,1).
VA /n "

UL ECHN FidaREm X E, EdgZ (10.4.2) AR X A 3 B AR 4§
Wilks (1938) MIZ5iE, ERmIFH (W 10. 40). |
—MMmE, —MAENSRENRE, EiRhER L AMitEZHSH. #;
HERGR B, 2808 E AR ZE s 5| A4S, mENSEiTHEEMR
AEZH)AE .
B 10.4.6 (iR EE) X F—TH1 A Bernoulli (p) SARMIBEHIEEA
Xiy w0y X RANZER] 10.3.5 HEER], 4 n—>co,
i S R i S
VpA—p)/n vYPpA—p)/n
TR A A B — MR E S BENLVE R, Hhp= D) x/n TEH 10. 3.5 hFEA]
B3, ATLIEFHANECFEEM— P RETRE, piHE 2 Wald R mEHEZiC
Srerde. RAVEIE R LIFFHEM— I EWEXET p WEGEXE. AW, 124
Wkl (AFELHSITEAEZHNSH HA e 10.4.2 ;X E (10.4.4),
TERENE R, SRR

{p= p—p
Vp(—p)/n

"H{Mzuflz }

R IR I X JE].
XAXEHA—B TR, HBERITUHGBME L EAOESEES. NREEAYE N
FHBEHT, BATERE p WEESLIHE

{;f: (p—pri<zt,
XRE—PRT p B ZIKAFERX, %ﬁti&—éﬁ%ﬂ_fuiﬂ RABE R R
2 2
(ps (1422)p7— (2 p+ 22 )p +p?<0).
B FHEXDT RS p° MARBOVIE, K& Om L, FHit, R p 4 Fxt
“IRARIPI R Z I N R A FERA. XERE

2 pt= gz/n‘i‘\/_@ﬂ—i—z 1 /n)t—4 ?E(I_FZJE/H)

21424, /n)
X MRE TRT p FEREXEF R, BARX TIXERNRALH LS AN
e, BEL EXPMXEE—NXTF p MRGHAXEL XA X6 /T LIk — 25 B,
AW EE A HESEELE (W) 3.3.2). A, RITEESFIRBEAS KGR

(1—= }

(10. 4. 7)




Il % it % o

(WY 10. 45),

sl
2n <z, (EKMR=KXE 55
vp (1—p) /n
N
o, <z, (H/PMBIB=XE T 55
vp (1—p) /n

X FmAH BARMBER. R D) =0, MKEFHARO0, MME D z.=n,

W X ] |38 1. Blyth (1986) 4 —ebFfgiEql. |

BINBAECEF R =Fh%T Bernoulli ELFIHXE . &F Wald FHiE %5 iR
X[ LA K] 10. 4. 3 B LRT X [6]. $eRish, Wald X[ERBAFHER N, R =
A AT LL R A B L.

B110.4.7 (HB=HKE) BY=) X, X, =, X, & iid 9, KH—
4~ Bernoulli (p) B4k, Wald X [a] &2

(10. 4, 8) E)_waz.‘ f &:ﬂﬁpﬂﬁ*#zﬂm '@(1—“_@ L]

] 10. 4. 6 53R T XM (BFELEMAGIER), WEMH LRT X B i # 10. 4.3 4
. AHEEN, RITREFE—4H.

XFn=12, E10.4.1 B/5 TX=FFEMLIXE. LRT FEFARENHX
B, THEAFETAEMRXERK. SFFXAE, BAI1E Wald X[ 2 # T 54 & 1E.
B, £ y=0RKBEMXERZ (0, 00, FEBIMELWAR R 1— /2)", £y
=n X FimABELMEIE. Hoh, FrFi Wald XA #5S% 5 [0, 1] 24,
X4 X 8] B £ 95 % .

* - +
12 P 3
= L L L :.!
N eyl hfeiiplnftiert th 4
10 - T*_":'E'_"_':,'_"_"_‘:';.‘;
o FoonrTrmmsessraeaas -+
81 ._:_—;".-:. el e '_;'.* -
6 .‘!';'_';'_' gl i "__'?.
t.;i-; R )
al M —*
Ml et b Ll S
*""E'E'_' ITITS T . -
2{:-'_';'_' P N
'E'—' = ot 1 1 1 1
0 0.2 0.4 0.6 0.8 10F

P 10.4.1 3k EARFEMEXT Bernoulli B p B9 X [H]
LRT J5ik (5E20), i ¥ (KEHS). B1F Wald A @S

EE 10429, iEXKERERKHNKERBEECESRESHEE L. MWsE, it



g0 %8 ¢ 0 |

S X ERME K (EX=T) FEEEEERE 0.9 Z E—1, M2 —rHE
HEERZRKO0.9 WX E. LRT fl Wald X 8] B0 K&, ENMMESHERIKT
0.9, MTIAREEEZEN]. 244K, HSHm » o] LISGHEEITH RN,

RS R

0.8

0.7

0 ﬂh ﬂh ﬂg ﬂh “ﬂp
B 10.4.2 %TF Bernoulli thf] p #9485 X 0.9 BAE kA a5t 22
LRT i (492, KGR, 0ok (B4, {B1E Wald )7k OHLSEER)

EIFE R, EEMERTEAICSXE, EREREK, B2 2 /NIRHRE & 8L
¥ (BEAESIE 10. 44 F 5 —3%#). LRT # Wald F k=4 0 X EXF T/ n 2
KET, FBHb Wald X [8] 8B 1H 5Z Ui 11 ) IR I

BARFAITE 10. 3. 2 WAt WAV EAE T ETREMETREOXME.

#110.4.8 (EF Huber fiitBIXE) XKLIF 10.3. 7 B9, FATATLAEE
F Huber 1§ M—fitBMEHEEEXE. MR X, -, X, Zid#, XKB—T
Wi 3 R f(x—0), Hb £ 2T o xFR, MBATA LT 0 BT X H]

E'?*M:tza;z fVar?(Iﬁm) ,

Hrh Var (By) B3 (10.3.7) & 4. MERME Var (G B R AR
(10.3.8) FzX (10.3.9) LI%E] Wald ®IX (8], A T iEMrxX X (E, BATEE—1T
K 10.4. 1 FE. ABNE, BRTNIEHES B2, £10.4.2 PHXE SR
10. 4. 1 hEETFH AMEM T EN XA LA SR ik, BRTHRBEE T2
DL 22 B 2R AT, BRATEA IF HIAREE. I

3% 10.4.2 EF Huber M—{Hit A, BX R 1—a=0.9 HEEFRE R
BAREn=15, EH{lIE 10000

. P 1 2.0 P el B
XA A s BENEL  OURN
FHEMHiT (10.3.8) 0. 844 0. 856 0. 855 0. 889
HEMH (10.3.D 0. 837 0. 867 0. 855 0. 910




EXE L

FERITAIE, FTAEZGIECELL n=cc iRl R, EFEHAHERT, &
T e] IR ALK . 2261 9.2.17 R, RITELFEL B USHBE T AT
el A—AER R, 7EH 2. 3. 13 hRNFRIN FEMSENLEM, Poisson 4307
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10. 11 A& ] 10. 1. 18 it B4, HIEHY B,
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(c) XFFOEH B g BT, WM AR MLE —#. (H (os B 2%
fErTBEEZA 5. )
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B THE, TR KA AL,
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(o) FS¥EMEMA AR, BE (LAST, GPA) A _JLIEERS
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B X, —M |, -y [ X,— M| B8, Hd MoAREARBAHL X ME T

B HEER 50%.
10. 22 A s 10, 2. 3 Bk — b4
(a) gﬁﬂEﬂi n %ﬁﬁﬁﬁ
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10. 24 fBE 6 MR Eg p(X—6) =0, HEBARX (10.2.4) F1X (10.2.5) ZH¥K
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10. 33 SERRGEFE 10.3. 1. HISEEE 10. 1. 12 f0 Slutsky F3 (F# 5.5.17) iF

BI(0—0) /N — '@ x)—>n0,1), Mifi —2loga(X)—.
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Bernoulli (p).
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(b) N o RHEM . B, KKK H, : 0=00 B—4 Wald GEit&.
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. .
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10.39 ¥ 7ef 10. 3. 7 Hh A HoAk
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EZOX MR GHRAEI, RS ErERR (10.3.8) 5 (10.3.9) WEAMK
BZAb.
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10. 42 §EB, XFFARMEERKFE o, R (10.4.5) MHFR 9.2.7)
B PSAXE, EN-ERENEEES.
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(b) %8 2 M RIEX R E, 24 [0, 1] 2. XAk, #F
(a) FHA—NE—E, St T FRAY Wald X[E].
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RKEp=y/n. HKEUSESHE, LEXDXES ZTiesXE. KEE “EL
e X E A — S EEER” XM

(Samuels and Lu 1992 & @& FTH AR B X Wald X [8] i 75 — Ff  2&.
Agresti and Caffo 2000 30X MEM Y™ 7 2 B AEAS [a] & . )

10.45  F# 10. 4. 6 v 2y ) 93 2 PR IE SR U 0 — 01 B {5 X 8] i dm s HEBA
XA X 6] A R IE 28, I B2 R IE B (5 X 5 — B0 & o 3 5 i
E, (FELb, AMREMXAWBEEMEASARFF 1 —a, WTEESHE, BESHE
EFXNKE. BREFHXEXNFRAEHSBERFERT 1 —o WEIZIHEER.)

10. 46 P JBH 10. 4. 8 A ELER.

(a) PPHERMTFEI0.4.2HME, FRETHUHNMCESENERFXE KN
f@tf. (ETFHENERFXRBINGRAR 10.4.1 PHH.)

(b) B—4%TF Huber M—fiit B EFX EME A B BB 2. B8EX
A X [B] R fa .

10.47 # Xy, =, X, Ziid#y, RMA IS NB (r, p).

(a) SEMMH 10. 4.9 4R, BIXTT/NE p{E, X8

{ | Kz 4y Ximar ;3}

2> x 2> x

B— Nl 1—o BFXI[E.
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(b) REAEBBREKER | —o BIEXE], W0 EEENES.

10. 48 X F Fieller BIEEAREE (243 9.5.3), BEMILEA (X,
Y, o (X, Y REBTFSEA (uxs uvs ok oy p) B _IWIERD M, K6
=y /px BTV EGXE. Ff) 5. 5. 27 FRGEREETE, FHR OB R & T

10.6 Z%
10.6.1 BAZM:

BREM7.3.9 F1 Cramér— Rao TR EZBIHEW T ETR, HE X
10. 1. 11 FEPE 10. 1. 6 FR#L 20 R AT RERE R, FTHE X 10. 1. 11 AR
) — A F i Hodges (I I.eCam 1953) Z5H.

mE X, -, X, £idn@, 1) &, 0 XMW EL Cramér—Rao TR R
v (D=1/n. fhitE

X mE | X | =1/
{af mE | X | <1/#Y
WR. KA
Vn(d,—®—>n[0,0(8],

Hhv@ =12%6070, v (& =a®> H6=0. IR a<<1, MAZ%RX (7.3.5) 6=
0 AL

B d, XEMMGITERABBERGEITR; BARTEREE MKW T AT LIS H
XA R, AMENRLF, EERKWEE XM ER—FEIE FAEY. X
RRAEFTZRT TR 6 WEAER R — Lebesgue (EI14%) 0 MIFEEE.
R, AR RFESERERN], ERATEMEEE, SN
BRI (RERNE—RERTE/NLD.

10. 6.2 3849 RS

“EEIAIENZGT” XAEHEELAZE, B RESTRSBEERIK
BERT DAUEBEAT AR ZE RO &5 2R, SR, “IENRMA” W R —-HEARMMRERNY., HEZ
BRAT. LERAERSUGHENAEFEFEE[AFLEHRME. HEMNXRELTH,
B ENBOR G ZITACHE. Mg, RIS H—HIENESF, FAXHARNRE
DAFAE ST 2B 100 1. 6 FIE R 10. 1. 12, XASRMHAREEBOZME, B TFiF£
REATE 2R R (—MEAEREIAFISME MLE {7 T2 805 B A R T,
WRBESERIAME, THRNANERRAHEN, XL NN F % E #if5 L
k&,
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XY FES BT ST SRR X (REM7.3.9 F
W ZM—FE). BRI — 45 8 0L Stuart, Ord, and Arnold (1999, %5 18
%), Ferguson (1996, & 4 #43), % Lehmann and Casella (1998, 6.3 #5).

THIBRE R LRI 2 10. 1. 6, Bl MLE iS4

(AD) BATWMB] X, -, X, Xi~f(z|® R iid #9.

(A2) ZRRETRHMEY, B 6460, W f(x|0)F# f(x|6).

(A3) BNEE f(x|OBFIFEZEE, HH f(a|OXT o0&,

(A4) Z2¥=E QB —NITE v, UESEIHE 0, HZITFEN—IDHA.

TFABEMERGE, #ER (Al) ~ (A4 —i2, RIETE#H 10.1.12, B MLE #)

(AS) MFEANz€ X BE [(OXTORER=HrIFH, K= FFRE 0 KE
SRt I | £ l0dr TR S F B =K.

(A6) XHEST 6o € Q, FFHE—NIER c HI—1TBREM (z) (ZFHARA LMKHET
60) 13

%hgﬂx‘.a) ‘ SM(x) s XFHA 2€ X, bo— <6< +c,
PLE By | M(XD | <oo.

10. 6.3 PHXEBhik

Hig
BB R EIE A E 2%, BT Edgeworth BF. Edgeworth f&IF R 417 o
HESEES MR (5 Taylor ¥R, #lan, XF X, -, X, iid, AH

I £ 90 R 2ot YK b e s — A Edgeworth RIFR (Hall
1992, H# 2.17)

Jn(X—w) _ —1 2_
P( n - H éw)—@(m)‘l“ﬁ(w) 6@"‘:(&} ]')—|_R.ri

HrnR, HF, oM ¢ HRIRHEEST AP THAEE R, «—=E (X, —w? £
RE. BAXPFHE T REAFMIESEL BTN TESZAmM, BHARASHEE
IkEea T .

SANEAE WA, FEREFRT 8L aama A PrS —m (FHiik3)
“TBrT KD, XANERIFABREBAL, HEXN - E A B Bkt 5L
ST, XA B Edgeworth BFF, Hall (1992) A &METE, Al il Shao
and Tu (1995),
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FTATRIEABEMAE T HHERERLE, BERGFSHMBMAH, HPhRZk
BHEEFEX MG N TARNWEE, BBtk RBRHEEFZARMEL &
A, 1 E B CEEA LR AW F. Efron and Tibshirani (1993) 4437 B B
2 W A A 2.

B

A8 RSP RIESREIHT TN REENIE, BEERARRES KRB
BB, BR T HSLR A AR AR R R B SN, BB RS EBE R, B8R
RERIEFA AN, X TXERBE A BH T, W LePage and Billard (1992) &%
Young (1994). |

10.6.4 MRS

KT R — T ERERRMER, EXES AR, RdER—1
¢ R DLIMAEL = A YRR, SR R AT LASRRE O B, I LT LAAS B — B R Y
iR

—AGEiH AR R BOCER ERT AR S EX R BRI R, BN, HEAY
{E RS2 RO SRS EDRITE, A BEWE T SMKIEsiEnm. KoM, s
(IR sR B SR R B BORITTR. T ALE SR AR XM, EiE—4
R R R F A1 R MR F, #ATEHE RS XA LK
ftbs RZAE A B A8 B ) pR J0 A0Z e

EE, M F—TFEA X, - X, KK, RTEANARSFN TRXTER AR
SRR F, B9RNR, ROh F, B X, AR KN /e mBkER. AW, —gEit

B T=T (X,, -, X,) AJLVESEHME R T (F,). fntk, FRATE0ET RUFEAER B8
& ickh T ().
EX10.6.1 XFRBEEBHDHREA FHLEMESX,, -, X,, ZiTE

T=T (F,) 7E&S x 4bn) N ek ¥ N
IF(T, ) =lim ~[ T(Fy)) —T(F) ],

a0 O

Hr X~F, 1nE
_(F kiR 1

x MR o
Wt R, F, & F flfz RE.

§10.6.2 (HERBEMOMIMEY) BRRINE I 0E, SHEENR
BN RS F AR M £, U iR LR, XioRARIME, T () £
HE M EERE R W T(F)=X, T(FP)=pn, #A

X
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T(F)=1—8pu+bx,
FRLAIF (X, ) =x—p, X4 x HKEH, &5 X880 k.
Xt g, WA1TA (WL 10.27)

(o

— M +>m
IF(M, z) _ff (mf

T Gy

B, SEMERE, R0 R EURA R, H
It o4 R R B EE AR N EE XA R, RITEE M— iR
WK, B AP RIBER R Mol RORERR S I
S0u HBFTER D) ¢ (2,0 =0 WBH M—fhitE, HH X, -, X, & iid

ty, HRBUMREF. 7£10. 2.2 WRATE RO BIWRE B9 (X—0,) =086, (1
AR, On B9 R EUE

IF Gy ,2)= Sz —6) B P(x—0)

_ﬁ/”“—ﬁ})f(nd; — By (¢ (X —6))

BAE AR BATEA (10. 2. 6), BRAH B AL FBIBL T 0v HIH
%, BIHAER
(O —06)—=>n(0,Ey [TF By, XD 1%).
R, B SHnNE T 28 BN ER.

10.6.5 HBYEXN

76 10. 1.4 ¥epRATBSR, A BRI — G0 Bk HAR v 152 ) 18 2117
HA— R . TR X AR e iRt , FROTCPR E s T — G R ,
Bl Bh 6. SCEREARBIH T — AN A FH G Bk b B 15 X 1] A 787 20 1 S — A
DY BB T LU RS R B S X R, (B, 7RIS X e,
AR AR 2 B R R A T

(i F E B B AR, BB ¢ Goit R Gikhie) R BB, B EEE
HYER— BN AT 6. $RTi, Efron and Tibshirani (1993, 13.4 ¥5) &
O X P RN X [ EB A . Hall (1992, 45 3 2|) M T H : Sit&EH
L 4 AN R R A B, — ORISR AR, |

HAME BT M ¢ KA H R BB EKAEIRKE T ORE—E, BEHELR
AHIHEERR., R, ROTTEARERPEE B AR WSS E R R
k.
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10.6.6 FafkX|q]

EARBATAE 10. 2 TRl sttt B e @iihie T — 2484y, ARG 10. 3. 7 A
%1 10. 4. 8 LISk, XTREKEMEFXHARAEADNT G XHARHTFAR
HEMEHTHEEZHNRIE.

HITANFE GG ROBEBERN, FELLOHYBEARE (BFE/IMRIEMK
WED BHETHRERIA. X TREMXE, RAEK.CRBER RS, HiEEEn
ARG REESERENRIRMXE. 585, RITEERYTFRENMEE—T
REIAE, RERREBARFIIN, MREXAREARFFEZER X PEREY
KB, BEOY— R 50 5 SR PR A5 PR A 1 3 IR B8 B4 A A T B A B TR RR BRI &R
(L Staudte and Sheather 1990, 5.3.3 95). 24#RiXth 7 B &R EH AH N B9 X 8l 4& 1
B o P Rt 5 R i BRSO IR R

Boos (1992) it fhit ALK, X TRERRM T —MRIFHNT4A.
Staudte and Sheather (1990), Hettmansperger and McKean (1998) LA 4K Z
HZEAE Huber (1981) HLE8RRAFHSH .



