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TE HTE

ANil%y
Jdiq

ZDETIE, RHEEEICE T 5 HEEmOE T FH & HEE & O KM
WZOWTDEZFDHAZITS . Hi 7.1 TlX, T—A Y MEIZDOWTEHA
T5. fi 7.2 T, AIEICDOWTEHIHT 5. mALHEE RO DA,
HEHE T DB N A IRDGEIZDOWTRLT WS, fi 7.3 TIE, #
EREDOEDDWETH 2 A RitEDOSZHAL, TNICBERT 51
WAEFEAZE 52 5.

71 E—XVNE

ZDOHETHE N ERIIREEZ - WZ e H b, ULk
DEDNEGTHBDT, BIZIERNNE 2 5N\ HIOH#EE & OE %
DIRUEHATRD D L ZDYAMEE L THWS Z LN TE 5.

X CRBETRWVEDESELTS. dn e N &L, HetER%
(X", {Pg; 0 €c © CRY}) 2F X

X1, Xo, o, Xy X P (67 € O)

£9%. 122U, Pg" & Py i3, TN ENHIEZER (X7, B(X™)) & (X, B(X))
LORHAETHY, BHET NV P IIEHITH S LIRET 5.
n>d& 95 1<j<dizxLT

. N 1 <& .
o = q;(0) = E[X{], a;:= ﬁZXg
=1

CEDD.

EHET1.n>d U X, Xy, ..., X, X Pp (7€0) 95 2ok
X0 DE—XAVNEHER 0, LIIREAZTHR (FETHX) TH 5.

~

01(6,) = a1, a2(8,,) =, .., 4(0,) = Ay (7.1)

FE72.n>2875. X, Xy, ..., X, S N(p*, (O'*)2) Dl B U i
72U 0" = (u*, 0*) e R x (0,00) =: © T (pu*, o*) IFKRHMELTBH. ZD
b=

ar =E[X\] = p*, ap = E[X?] = Var[X,] + {E[X1]}" = (67)% + (u*)?
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THb. LD o5T O, = (Jin, 5,) &THIE
ng, 52 + {7} ZXZ

IR L (p*, o) DE— AV MERTERIX
i _%ixg, 3,1J

/=1

b A O

EE73.dneNiEZn>d &35,

iid

X1, Xo, ooy X K Po (0* € © CRY),  E[|X[M] < o0

LI5.(7.1) TEHELEZ a) = (u(8), ..., aa(0) 1E, 0° DEHETH
FiiEfg =a! 265, g ld a (0% DEHETEMAAIREL T S. Z
DE EWYREZMDE L TURDEILT 5.

(1) Pro-( 6, 3f71E) =T 1 TH 5.
(2) Ve >0 IZxL T

Prg*(|§n |2d>e)n_>—o>00
THZ. 7L |- |, , 1 F R D Euclid / VATHS.

(3) Vi (6, — 0°) ~ Ny(0, %) TH5. 7L

3= G(O*)Cove* [Y]G'(6%),

G<0) = (él (0) (0 y éd (0))7
. oot da;! dat T
j(t9):<89j1 (9), 802 ), ..., 80Jd (0)) (1=1,2,...,4d),

T

Y = (X1, X7, ..., X})
AN D AVAC RPN
Proof. GEMIZINETETH 5. O
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7.2 ®WILE

X % R DETRHRWVEHAIEEEL, dn € N 275, fEHNER
(X", {po(z); 0 €O}) 2FZX 5. 772U p(z]0) 1Z p.df. (F7IEpm.f)
TOCR! TH3. 00 kL

Xla X27 ey XTL lfl\"d p@*(x)
b N

WS
lik, (0] ) %

lik,, (0] ) = ﬁpg(xj)
=1

TEHL, HELE (,0|z) & ]

(,(0| ) = loglik, (0| x)
TEHRTD. 2720, x=(x1, 19, ..., z,) TH5.
FR 7.5, LEREBUX

lik,(-|x): © 26 lik, (0] x) € [0, c0)

Thsd. O

ik B g(2) ORKMEZ IS A RT A%
arg max g(x)
EEL T ZFglr)= (- 1) DL E
arg max g(z) = {1}
L%, g(r) =sinz D& E
arg max g(v) = {r/2, 57/2}
ks,

IHE-'% 7.6. X1 = T, XQ =T, ..., Xn =Ty %Eﬁ@ﬂbf:& % 0 O Eaijﬁj:&
ZE fB (maximum likelihood estimate) % lik, (0] x) Z&KIZ T 51H 0, ()
TEHTD. $4bb

-~

0,.(x) € arg max lik,, (0] )

VG%% r — (.Tl, T2, ..., f,l?n) Iz X = (X17 XQ, ceey Xn) %'fﬁ)\bf:%
D 6,(X) % 0* O RmAHEEE (maximum likelihood estimator=m.l.e.) &
W,
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Bl 7.7. X1, X, ..., X, "X Ber(8) £ 3. 2720 (0,1) = 036" I&
KA T B, Thbb

a_Jera-eT @=01
Plal¥7) = { 0 (ZDMOEE)

ThHd Xj=x;(j=1,2,...,n) ZBP Lz &

lik (0] ) = [ p(z;10) =[] 0" (1 — 0)'" = = 6™ (1 — )" "
j=1 j=1
L5 12U, e = (21, 29, o, @) E by =000 THD. KoTH

B
(0l x) =ty logh + (n —t,)log(l —6) (0<b<1)
ERB. ZDZTENPL, 0<t, <n DL Z

t
=€ 0 (0
, € arg max n(0] )

Wbrd. LEDoT,0<t, <n DL E 0 DRELHEEMHILI, = ¥
D t,=0F 2 t,=n DL E BRAHEMHITFEEL . O

ER 7.8, EF 7.6 13 [3] DIREITREo T, — T, BHEZEH © O cl(O)
%% Z, cl(0) IZHERBIE lik, DEHRIREILIRL T

~

0,.(x) € arg Gleliﬁ)é)) lik,, (0] )

CREHEEEERTHHREDLH S, 29, 52] #BBOZ & Hil 7.7 %
F25L, 2HELDEBEDHPERENZRNART VLS ITAZS.

Bl 79.n>2(neN) &35 6= (u*,0")eRx(0,00) &L
X1, Xo, ooy X RN, (07)?)

YEB. X =a;(j=1,2,...,n) ZBMILE L REEK
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LiR5. U

n
To==Y 2 = LS (4, - 7,)°
Ty = — T, s, = — T;—7T
n 4 J0 n n J n
J=1

n

Thd. I6IT,)Y (7;-7,) >0 2IKETZ. &b, (7.2) ODERBEOE

—_

<

EAES

"obhD. NEILER

ns:  n(T, —u)?
lo(p, o] x) = —nlogo — S (REHUH)

Ehb. £oT

ol,, ~ n(Tn — p)

8—N(M7 o) = 2 =0 ,

ol,, B ns n(T, — p)

a_(M7U|33>— o 53 + o3 =0
ZffEl &

oz o n
- 8_pﬂ($n’ Sn| ) e (Tn, su| ) - 52 0
H=1 a2 _ 0 I L
i) S o) %
(7.4)

0, —H \FEEMHEITF &85, Lizdi-> T, B
© 3 (u, o) = Ly, ol x)

& (1, 0) = (T, 5,) TRKERSD. BLEOBRDS (17, 0%) DBAHE
%

PO I - = 1 <
,unZEZX] =: X, Sn\JﬁZ<XjX”)2
j=1
Y15, =
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EE 7.10. g: Rx[0,00) — [0,00) X181 292, $2& 0,
0" DERAHEERSI1E, 9(6,) 1 g(0°) DERAMTRTH S Z &dibh
5. 9hbb, EAHERZBEOZHIZB L TAZETHS. 2D LI
RS IUE, B 7.9 DFERDS (A, $2) & (1, (0)2) DRFHEE BRI
I rhbonD. O

M 7.1. (7.3) & (7.4) 2HERE &
T 7.11.

X1, Xo, oo X R py(@) = h(z) exp{*T(z) — K(y")} (" € £°)
YEB. L £ RS E C R DWNETHB. & 5ITK () >

O(n* €& #INETSD. ZDL & n* ODRLHEERE D, T THAKEL n
KUTHER 1 T—RERICHFEEL LT

ﬁniﬂfﬂ
- . 1
\/ﬁ(nn_n)WN<O7 [ )
K (%)

MERALT 5.
Proof. X1 =xy, Xo, ..., X,y =z, ZBWP L 72 & ZOREREE ik, 1L
lik,,(n| =) {H h(x; } exp [nZT(xj) — nK(n)}
j=1
LB, 2D Eh S RNERERBUIX
(| ) = log(lik,(n| z)) = n{nT, — K(n)} + (constant)
L%, 1 UT,=n' Y0 T(z;) THZ. LA >T

b (n]@) = Cfi—%mr z) = n(T,— K) =0 & T, =Kk (1) = E[T(X1)]

VB, BHEOEEE (6.4) B obRS.

CNIAHIE R EBTH S, EKT DL A, A, = {f, BFE) LLzL =

nli_}n@zPr([j ﬁ Ak> =1

n=1k=n

MR TBHZETHD. Zhid THER1 T, HERFEUFEOTRTD n iZDOWTEE
35| #KT.
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DAz, ﬁ*ﬁwﬁ&%%ﬁiﬁc@ i (j=1,2,...,n) DEIAIZ X; ZIRALT,
HEREBIZLEZHDEEZ L. T(X,) iﬁ[ﬁ@ﬁﬁﬁﬁ%%o@f RE
DIEA (m@ 4.17) 125

ZT T(X)] =K (") (n—>o0)  (7.5)

BbBB. g OEYLEEE UM LBE, K (U0) = (K (1)1 €
U} 2B, (7.5) 55

Pr(lim T, €K (U(n"))) =1

n—oo

L5, é%c:,.K.(n*) 072DT, K[n) >0nell)) 425, Li
o, B E >y K (n) \FERE U(n*) L CRSRHRFIMBIATH 5.
ZDZrkD

T, =K ()
EBT e Uly) C €0 BHET 5. LIhio T, RIHOERY S, i
B KU (")) £T K O WERK bﬁfﬁé DI LzEART

LEL. Tl
p— ° .71 S
T, 25 K () 72 K (t) 13586 K (Un?)) T
72D TEM 4.14(6) 1o
=K (T) 25K (KO9) =1

BbmB. —1i, (6.4) 75 E[T(X1)] =K (), Var[T(X1)] =K () &7
B2 LATIER LT, dUOREIRSE T (A 4.22) £ AV B &

Vi(Tu— K (%)) ~ N(0, K (1))

o—1
DWond. UEOZ L 2BEAT, §, =K (T,) ZHLT, TVRE(E
Bl 4.25) Z MY 5 &

V(i —n") ~N <0, $)

OS5, O
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7.3 NREECBFHAFN

XcIM» TR VEAES LTS, (Q, A, Pr) ZHERZEE U, X, Xo, ...

DZEM EOMILE — D AEIZHE D X fEMERERS] (T ¥ X LK) &
7&5. ¥ X = (X4, Xo, ..., X,))T LE L, X Ml (EAZM) %
Xt C R ERETSH. X5

P=ProX;' P®' =ProX"!

EBL.TDHEP=PXxPx---xP &> TWN5.
n fE
P={P;cOCR} %X LOFHIRBETILETS. UTTI
O CR XU, Py 1ZBd 26K & 8% Ep|-], Var[- | £ KT 3.
B 712 X = (X, Xy, ..., X,)| ~P{" (0 €O CR) &9 5. it
BT(X)»WVoeO lzxLT

Ey[T(X)] =0
EALTEET(X) X0 DN RE E%(unblased estimator) &\ 5.

Bl718.n>280L, X, Xy, ..., X, " N@ 1)(HeR) T3, Z
A LY N o

EIE 7.14 (Rao-Blackwell DEH). X = (X1, Xo, ..., X,,)T ~ PF" (0 €
O CR) TT =T(X) & 0 O+HFIRL TS, 0,(X) & 0 DILHED
AR T, ARODE Varg[0,(X)] 26250 LT 5. #fiEE 0,(T)
%

IZEDEDIZEE XD (1), (2) BHELT B,
(1) 0,(T) 1% 0 OFRHERTH 5.
(2) Varg[6,(T)] < Varg[6,(X)] (V0 € ©) DL d 2.

Proof. (1) T &+ #EH 5D T, Ep[f,(X )|T} T O ITHAFEL WD T
0,(T) FHEER L D, £ EH 2.34(2) &

Eq[0(T)] = Eo [Es [6.(X)IT]] = Es[Bu(X)] =6 (8 O)

Y720 0,(T) & 0 ORRHEERTH B 2 L ASRE 72,
(2) EHL 2.34(4) & D

Es[(0n(X) — 0,(T))0u(T)|T] = 0,(T)E4[0,(X) — 6,(T)|T]
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= 0,(T) (Eg [6,(X)|T] — §n(T))

)
Eo[(6n(X) = 0(T))6(T)] = Eg[Eg[(Bn(X) — 6,(T))6,(T)|T]] = 0
(7.6)
2fab. —H
Varg [6,(X)] = Eq[{6.,(X) — Es [6,(X)] }']

= Eo[{f.(X) - 6}
= Eg[{(0,(X) — 0.(T)) + (0(T) — 0)}’]
— B [{8u(X) = Bu(T) Y] + B [{0.(T) — 0}

ThHd. UL, (7.6) BELC 0,(X) L 6,(T) 1E 0 DRRHEERERTH
ZlIiEET S

EHET7.15. X = (X1, Xy, ..., X)) ~PJ" (0 €O CR) &9 5. 0 DIT:
RO RECE 0,(X) 12 LT

Vary [é\n(X)] < Vary [é}(X)} (0 €0)

AT 0 ORRHTER 0,(X) DEET DL E, 0,(X) % 0 D —#
/NP A RHEE E (uniformly minimum variance unbiased estimator:
UMVUE) &5,

AR 7.16. FETE, —ENTHS. HEMETT 22RO L.
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AR g R — RIHEGTMO TREL T5. X ~ PI" IZHTZ g(6)
DHEHEEE R B,
EE 7.17. {Pp;0 € © C R} BIFAIRBET VL T5. X ~ P (0 €
© CR) XL X IZAK p.df £721F pmf. pX(x) 22853, 6, =
0,(X) & g(0) DIEEDOAREHEER L L

pX(X)
Py (X)
A6,0)>0 (0€0,0+£0)

AB, ) : = Varg{ } (6,6 € 0O) (7.7)

L. Zoke

Varg [é;(X) > {g(0> — g(9>}2

DA RVASR

Proof. X 3R OLAEDIHE 52 5. X Ofildz X" &
X5, X ={zeX"; pX(x) >0} 2BL. 22T, FAIRKET
NOEEDPS, X 130 € O ITRFELRWI LITHET 5. £7, B
DL, MO E2HORBICEET T V. HER 0, 13 g(0) 12
XU TAHEZRDT

E[,(X)] = | Bu(@hf(@)dz—g0) (@ <O)

ks, koT
oo (5] f o3 o
- [ D@ e [ Bk de
— 4(6) - 9(0) (7.9
eb. —kh

Eg[:ﬁg{(;] :/Xn Eziégpg{(w)dw:/n pX(z)dz =1  (79)

0

& (7.8) ITEET B L

o(0) -~ 0) = B[ ,00{ Py (X) _ )
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_E, [{ﬁn(X) — By [0,(X)] }{% - 1H
)

%13%. Cauchy-Schwarz DAEX (EH 3.10) 2 OO BA I #H
35
~ pX(X)
E, |0, (Xx){ 20 1
[ ( ){pg%X) }H
— — X(X) 2
</ {E[0,(X) — Eo[0,(X)])? EHPG —1”
—\/{ 9[ (X) 9[ ( )}}]\/9 pg((X)

—~ X(X
=/ Vary[0,(X)] \/Varg [E&EXH (7.10)

9(6) — g(6)| =

R X(x _
Varg[8,(X)] Vary {%] > {g(8) — ¢(6))? (7.11)

2135, UIoT (7.7) & (7.11) 225 Vo € © 1T LT

Varg[B,(X)] > {9(0) — 9(0)}?
T A, 0)

Y15 EROD 0 RMEEE 70T, EROLLIZBEWT 00\ {0} 12
B2 ERAIS L EHO ERITD1 S, O

EIE 7.18. (Cramér-Rao DAER) IRDEMZRET 5.
(1) {Py: 0 € © C R} HEREHAE T &5 5.

(2) g: R — R IZHGHHH THTZOEBIL g (0) 200 € 0) %
A=Y T HIZ

DRSS, 72720, A6, 0) 13 (1.7) THRAELDTH 5.
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3) V0 € O IHULTHA/NEAR e >0 %2L2EHEHED 0 e {v €
O; |1/J—9| < e} ITNUT, 2B Gy(x) BIFIELT

pX (z) — pp ()

(0 —0)py ()

< Gg(w) D Ey [Gg(X)] < 00

B MART-T.
ZDLE g0) DIEEDORRAEER 0,(X) 12 LT
- {9 <9>}2

DD LD, 7272 L

Fxit) = 6| { 2 1wpr 0} |

Thb.
SFE 7.19. (7.12) % Cramér-Rao DAFEA L W, Z DA% Cramér-
Rao O N & WS, O

EHE 7.18 DFFER: X Offilgiz X' &L, X" = {z € X" pf(z) >0} &
BLLER 717 LRE (2) D5

{9(5) —9(0) }2 .
> : 0 —0 _ {90}
Vars [0,(X)] = lim AT o) (7.13)
(6 —0)
135, IRITARE (3) 1IZ1ER U T Lebesgue DEINHEM % H\\ 5 &
J(0) = lim A(9 ‘)
-0 (9 9)
—i { > (@) 1} (9—9)2d
B 1mg(w) 5()2me
_/ﬁz {(la—w (6 — 0)p¥ () } P () d
= [ {gpesei@) ] (@) az = 70
LB, ZhE (113) 2Abtd L
Varg [0,(X)] > {5__)((9(2})2 (7.14)
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2195,
m

ER 7.20. BB A EH 7.18 OIERIZM: (2) & (3) AL T
WBHNEERT 5.
ﬁkﬁt}\u Efﬁﬁn %Téf—’&)bu LX—F®§B7'%'7E§)\'§‘5 XcR&U

P = {pg( ) = h(z) exp{ 0T (z) K(@)}} (0 € ©CR)

5. U, X—R,T:X—R&L

e = {HER; K(6) —log(/xh ) exp{0T (v }dx) < oo}

ThHd. I HIT

=1

(= (1, ..., 2,))

LiLd. N N
D (2) DHER: 0, 0c0 2L, 0:=0—-0 £BL. T3¢

X (X "
E}EXi = exp <5ZT(X¢) —n{K(0 +0) — K(Q)})

Y55 X ~ pX DT, L] =145, LT

L=

A(6, 0) = Varg[L]
= Eq[L°

|- tel1)
-6l -

THb. 22T
Eo[L?] = exp (—2n{K(9 +0) — K(ﬁ)}) = lexp <25ZT(X1)>}
= exp (—2n{K(9 +6) - K(e)}> li Eq [exp (%T(Xi))}

LB EITEETS. Ll

o [exp (26701 )
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_ /X exp (25T(a:)) h(z) exp{0T(z) — K(0)} da
:«mque+2®-—Kwi)%&m@emﬂ(9+2®71m-4«0+2®}dx

J/

v~

M
= exp (K(e +28) — K(O))
Y75, PERS
Aw+&ey:prwa+2®—2w9+®+Kwn)—1
kb, T
K(0 + 26) — 2K(0 + ) + K(6 / / K (0+s+1)dsdt

EEIFBHDT

A(9—|—59 exp( //" 0+ s+1t) dsdt)

6—0 02

YD, BENS 2 BHOSEEIZ K A 0 B L Tl 513
1 1) 5.. 1 1..
7/‘/ K@+s+ﬂdmh:/q/ K(0+d(s+1t))dsdt
5 0 0 0 0
o0 1 1 (1]
ﬂiK(@)/ / ds dt =K (0)
0 0
¥ 1im 16 ‘1}:1751571975%
u—0

@ (3) OWER: 00 2EETS. 0150 OWALTS. T5&+4/h
SWNex>0%EoT

[0 —3€e, 0+ 3¢) C O
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LRBEDIITES. £z
S(x) =Y T(x;)

EHEL . Ju <elZHULT

_ Pou(@)
Py ()

— exp (US(:E) —n{K(0+u) — K<9>}>

R,(x) :

CEETDH. ZDLE Ry(x)=1THDY

9

ou
LB 5 =0—0T5L, EHEOEENS0 L § OMDH B us H
FHELT

Ru(x) = Ry(x){S(@) — n K (0+u)}

pX (z) — p¥ (@)
(6 - 0)px ()

R(;(CU) — Ro(.’IJ>
)

:RW@WS@)—nRW+Uw

My := sup P.((H—i-u) ,
lul<e

Cy := sup |K(0 + u) — K(0)|
| <e

LB KBECK OEFEENS My < 0o BEU Oy < 00 ThD. ¥
7z |us) < e DT

Ry (z) < exp{e|S(z)| + nCy}
LR CE S, LzhoT
Go(x) = e"e 5@ S ()| + ny )
LB

pX () — p ()

(6 — 0)py ()

< Gy(z)
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DD D. 6T, HAEHC >011Z/LT
(lyl + nMy)?> < Ce™  (yeR)
YTEBZ2ODT

G@(w)Q < C62n0963e|5(m)\

< CenCo [ 3eS(@) | o=3S(@))
LB L ZAD
E) [e"509] = exp (n{K(@ fa)- K(e)})
THD,0+3c€0 THENS
Eo[Go(X)?] < Ce*“ {exp <n{K(e + 3¢) — K(e)})

+exp (n{K(9 —3¢) - K(Q)}ﬂ
< 0

Bbnd, &oTEMRMNE (3) BAakIns. 0

TE 7.21. X ~PI"(0€OCR) 2T 5. 0 ORRHER 0,(X) I R
HHTHD LI

Vary [6,(X)] =

Fx(0)
AT EERND.

EI 7.22. X = (X1, Xy, ..., X,) ~P{"(0€eO®CR) £F5. 6D
ARtER 0, 7" RANTHD7-ODOBE+IEMIE R EO R HEEK
T(x), A(9), K(0), g(x) B> T

@@3—%§éﬂXﬂ (7.15)

HEHEABUIMEE DL HA L D EH R T 5D T

sup(|y| + nM9)2e_€‘y| < 00
yeR

ThB. LENoT, BHEEC >0 BIEELT
(lyl + nM9)2 < Ceflvl (y € R)

.
3Rao ARIDEKRTH A 5.
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log po(z) = A()T () — K(6) + g(x), (7.16)
/T(x)pg(m) de =46 (7.17)
X
AT EETHS. 72720 Xy O pdf(E721F pmf) LfEEZZNE
Npp(z) & X(CR) &F Wz

Proof. AR T BAEHE 5 2 5. BRI U T, B
FEEMORBICEZ T L V. KB (7.15) — (7.17) BERALL7Z2 T 5.
Ca(Bl®) = 37 logpg(zy) (® = (21, 2o, ..., @) £BL. THE

. 0
ln (0]@) = o5tn(0] @ ZT:):J )
° aA ° 8K
A0) = %(9), K (0) = %(9)
b, Lo T

o[ (0] X)] = 0 5 A (0)Es [T(X1)] =K (6)
Y (T.17) LU DL
0 A (0) =K (0) (7.18)
LB, XS
0— /{T ~ Opa(a dx—/{T ) — 0} exp{log p(z] )} d

% (7.16) & 7.18) IZIEELT, 0 KL THMAT B L

0=~ [ wa(eydo+ [{T(@) = 01{4 OT (@) - & () pole)

[ wle)de+ [ {T@) = 0H{A OT@) =0 3 O}

LB ENONDL. £oT, [ipo(e)de =1 ITERL T, EXZHHS
5&

1 =14 (0)E,[{T(X,) — 6}7]
2135, THITET(X)] =0 2EET L
1

Varg [T(X1)] =
A (0)

(7.19)
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&, LizhioT

In (0] X)) (7.20)

— n{A (6)}*Var[T(X))] (7.21)

Eo[6,(X)] =

Y70 0, 130 OFRRHERTH S, FHE, (7.19) CEET L

1 <& 1 1
Vary [0, Vare[ ZT } ﬁ;Vare T(X;)] = n 4 (0) ~ Fx(0)

Y00, 1 RAMHERL RS,
RiZHz RS Py ORI p.d.f. [T7_ pa(z;) 1IN LT, T ORBOLER

8% 0,0 x) = 1og<H;;1 pe(xj)) rELZXIZT R TBE
/nexp{ﬁn(e\a:)}da: =1
Ths. ZOR%E ILBHLTHA TS L
0= / ) U (0] ) exp{L,(0] )} dz = Eo[l,, (6] X)] (7.22)
L7325, FRRIZ Eg[0,(X)] =0 &b
/ ) 0, () exp{l, (0] )} dx = 0
b, ZORE QICEHAL TN TS L

1= / ) B () 0n (6] ) exp{ln(0] @)} d = E,[0,(X) 0, (6] X)] (7.23)
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2185, (7.22) & (7.23) #4bEd L

Eo [(0(X) — 0) L (0] X)] = Eg[0(X) £ (6] X)] ~0Es [0, (6] X))

=0

=1 (7.24)

85, 0WE

EBL.(7.20) ITEET B L

{0 (M)}T !
Fx (0) - Fx(0)

LB, IRk (124) 2 AbED E

Ea[Y G (01X)] =] Varll, (6] X)) = 1

Es[(6,(X) — 0 - Y)Y]

_ %@\Ee[@(}f) —0) £, (6] X)]  Fx(0)

=0

85 EOREBHNWS &

2

Es[(0(X) —0)*] = E[(6.(X) — 0~V +Y)’]

b, Ko TEHESALIE

0,(X)—0—-Y =0 < 0,(X)—0=

& Fx(0)(0,(X) - 6) =1, (0] X)

LB ZDOZkED 0 0eX THE

0,00 X)) — £,(0] X) = /: 0o (X]0)d0 = /:fx(e)(én(X) — ) do

= A(0, 0)0.(X) — B(@, )
EEIFS. ZEL

A, 0) := G.FX(@)dH; B0, ) = /GHJ:X(H)dG
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ThbH. ZZTn

I
\t—‘
|
I
>
5
I
\:—‘
=
[
&
(\c
8%
AY
N

T(x) =0i(x), g(z) =ti(l]z), A@®) =A@, 1), B@) =B, 1)

CEITS. O

AR 7.23. EHL 7.22 95, R AR HEE BT DRI E TIVIdEE
BN E 2D 2 R0 5. O

7.4 EXRZFWRESEH

REEE 711 DM [7,pp.241 — 242] & MEH U7z, € 7.14 OFEII
[50, pp.35 — 41] ZfEMA L 7-. @8 7.22 1% [30, pp.39 — 40] ZfHH L 72,

7.5 EEME
EEBE 7.1, BERRERA X 1 pom

2 ||
(5) (1 — @)=l (z=-1,0,1)
0 (£ DD E)

po(x) =

MODEADKEIN1DI VRLMERET S, 7272L,0<0<1 T, X
IHERZER] (Q, A, Pr) ECERBINMRER L T 5. S T-D0HKG &

2 (X =1)

§=5X) =1 T_Tgﬁ_{o (£ DMDEGE)
2EZ5.
(1) S DR %2 KD K 4.
(2) T DHERDA %KD XK.
(3) S MEZoNLED X DRMAHERSAZKD® S X6 D+
MATENE S P fiX k.
(4) S 1 0 OREHTEE,PE S DEFN L.
(5) T 1% 0 ONRHEE RS E S &R &

R FE - RS MR ERDE Z &
SEMEATE pmt BZRD BN, X BEZ SN T L OMEEN AL Z RDIIE L.
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6) S & T ®FH 2 T2 MSEg(d) = E[(S — 60)2] & MSE(6)
E[(T —0)? 2k &. S & T OFg 2 Filze MSEg(0) & MSEr(9) D
KNDIgZ K. (Hifliz 0 & U, #itiiz MSE i LT, S & T @
g 2 S MSEg(0) & MSEp(0) 2T 7 &2 #iE& kT 52 L)

EEMRE 7.2. 0>0 &35, #GAHERER X 1% p.df

Oxf~1 (0<z<1)
0 (% DAl

MODRKEI 1 DI VRLERET S, 72720, X IHERZER] (Q, A, Pr)
ECREEBINMELB LT 5.
()ﬁﬁ@%fwﬁu¥®%ﬁmEuqéﬁbi.

(2) HGEIHER L X OAMBEBFS (r) =Pr(X <z)(r € R) ZKd &.
B)X=z0<z<1) 2BIL7-0L EDORERFE kG| z) 2B &
(BZDATEW).
(4) 0 DEIHEEMZ KD XK.

EEMEE 7.3.m,n>2 2K L

Xla X27 ) X’m N N(Mb 0-2)
}/17 }/27 R Yn N N(,u27 02)

95, I HIT
_ 1 &
&ﬁ:E;&
_ 1 <
Y. = 52?@

> = m{Z@m—wa@‘W}

=1 i=1

Y5 IS OMERZEIIIA UHERZER (Q, A, Pr) ETEZS Wb
DL¥3 ZOLE UFOMMIER .

(1)
ym_?nNN (Ml_ﬂ27 m+n02)

mn
L7305 2 Ll (REHT) B &
(2)
E[6%] = o?

L% Z e zEl GE) €&
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EERE 74. 0> 2 2BBEL, Xy, Xo, ., X, R Po(\) T3 6.
72720, A >0 T, 25 OMERZBIIHERZEM (Q, A, Pr) ETERI N
TW3E35.

(1) o0, Xi OOl Po(n)) £725 Z L 2 BEREMEGH TS 2T
~E.

(2) A DIERO R RHEEEDHEIZOWTDZD TR (Cramér-Rao D F
BR) %Rk k.

(3) N DELHERZ KD, ZDHHA Cramér-Rao D NRIZEFET 5 Z
& xR K.

HERE 7.5. X1, Xo, ..., X, ZREMSAMA (FIE 0, 2L 12 D

EBA) 2

BDEDKEE n OFVALEAL TS, 7272U, f 0 (—00 < 0 < 00)
XRAETS. 20 LTOMWIEZ L.

(1) X1 =21, Xo = 29, ..., X,, =z, ZBHAIL7ZE ED 0 ORERK
lik, (0| 21, oy - ..y ) EXNBILEEBE lik, (0] 21, 22, ..., x,) ZFIT.
(2) 0 DERAHEEM 0, (1, 2o, ..., x,) HRD K.

(3) 0 DERHETE R 0,(X1, Xo, ..., X)) DT E[0, (X1, Xo, ..., X,)] %
Kb k.

(4) 0 DEBRIEEE 0,(X1, Xo, ..., Xo) DK Var[d, (X1, X, ..., X,)]
Z3ke XK.

(5) IEREDIERL e IR LT,

lim Pr(|6,(X,, Xs, ..., X,) — 6] > ¢) =0

n—oo

Zmt.

SHERIE 7.6. MERER (O, A, P) LOMERER X, Xo, X; IHLFH
—TEB u, DD 0 DIEBNTE N(u, 02) 16> &5 5. =L,
pER 0<o<oo THD. ZD&E UTOMIZEZ XK.

(1) X, ORERAEBB M(t) = E[eX1] 7

0.2
M(t) = exp (ut + 7152)

PrXi = a)= 2 (@=0,1,.)
Ths. EL, ZhE DHMREBIIHREN (Q, A Pr) ETEBSNZEDLT 5.
% DK AL ,
Mo, (t) = E["1] = e’ =D

Ths.
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THRZONDILERE. L, AEDO peR & o> 0 IXHLT

* 1 (z — p)?
exp| — de =1
/oo V2mo? ( 202

ZAEHR UTCTHWT LW,

(2) X, OHIFFHE E[X|] & 2 IROFER E[X?] % (1) TRD7-FKREIK
ZRHALTRD &,

(3)a, b, c,d € RIZKLT, 0? ODHEEEDIR

T = g(Xl, XQ, Xg) = CL{‘le2 —+ X22 + XS?} + b{XlXQ + X1X3 + X2X3}
+e{Xi+ X0+ X3} +d

EHEZD.

ZATZT a, b, c,d ZRKD XK.
(4) (3) TRD= a, b, ¢, d (HT B T 1

T:1(()(1—7)2+(X2—7)2+(X3—72)2); X =

5 (X1 + X, + X3)

Wl =

DB TEBZ L 2 ERE &

BEBEE 7.7 & Ty 2R 0 ORNIBARHEEREEL TS, Dk
& UTOMWCEZ L.

(1) E[X(Th + Tn)] ZEHEE &,

(2) Var[3(Ty + Tv)] % Var[T1], Cov[T}, T] THREE &.

(3) Cov[Ty, Ty] = Var[Ty] ZFEHE &.
(4) Var[T} — Ty] Offi% KD X.
(5) Pr(Ty = Ty) = 1 ZmR¥.

(3) T} \E /NI BARIEEETH 25 Z & & Cauchy-Schwarz D
AER%Z Cov[Ty, To] ICH#EMAT 5 & K\,
(5) FEEUFERERZ W 1T LT

E[W] =0 = Pr(W =0) =1
BB L THVT &0
HBRIE 7.8.

EEMEE 7.9.
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