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LY THUYET UGC LUQNG VA THONG KE c— DU

L& Ngoc Buéng

Bai bao nay trinh bay mét s6 k&t qua vé ly thuyéf woc lugng dya vao khai
¢m thOng k& ¢ — dt va khai ni¢m (G, ¢, §) — diy dd. Kbéi niém (G,e, 8) —
y 40 43 duogc trinh bay & [1]. D& dé dang theo ddi cac két qui, & day nhic lai
nh nghia vi mot vai tinh chét quan trong cta thong ké & — au.

Chiing t&i ludn ludn xét chc ven d@ trén ciu ric théng ké (%, o4, ?) trong dé
l1a khong gian céc ddi twong quan sit, A la 6 — trudng Boren trénz con P&

chc d0 do xéc sult eho trén A duoce cac xic dinh bdi tham sé 0,

P = [Py. 0 < 0]

© la khong gian edc tham s6. Ho P ludn luén duge gid thiét 1 bi 1am trdi
Gi 49 do duong, 6 — hftu han p va khid6 ta ky hiéu chc mgt 46 Radom — Ny-
6dym ctia Py d8i véipla f (x, 0). Khoing cach p giita hai ¢ do xde sudt p vi
duoe xdc dinh nhur sau:

IP(A) — g (A

.q) = Sa
i S Ty
Eongddn A*=[AcA:P A+ q(A)0]
n khodngcach p* gitta hai ham khéngam f va g dwoc cho bdi
f(x)—g(x)

o(f.g) = Su
N e L™
rong dé

*mxc@:f(ND+g(x)=0

i sir T 1a théng ké anh xa tir (@, A, P) vio (Y, 3, PT)
Dinh nghia 1: Théng k& T dwgc goi 1A th6ng ké € — dui cho ho P néu ¢d
n tgi ho cic d¢ do xdc suft Q = [qe , 6€06] sa0. cho T la thdng k& du cho

0 Qva

Sup P(Pg.qp) < €

gge . _

Dinh lg 1: Gia st ring T 12 théng ké € — 4l cho ho P. Khidé tdn tai ho

ke A0 do xdesudt Q = [qqg] sao cho T la thdng k& di cho ho Q va

Sup 28

8e6rPydy) <
La VAET™ () ta 06 Pg(A) = qp (A). D¥ng thoi véimoi ham X 1& P — khi tich
iciing & Q — kha tich va
2¢

|Eq9 (X/T) — E\PB X< —- [qu (X|/T) + EPB (IX1/T)] (Pg. h. k. n)

1 462

Bmhl{; 2: Gi& thiét ring ton lai chc ham h(x) vA g(x,0) sao eho
i) he)>0, g(x,0)>0 V(x,0)




ii) h(zx) 1A A— dodugccon g(x,0) la T=%B) do duge
iii) h biing khong trén moi tdp ? — bo qua.
iv) Sup p*f.h.g)< ¢

0o, -

Khi 46 T 14 théng ké ]2 £ _ auchoho,
: =

Binh nghia 2: Gib s&t G 1A mét 16p con che hdm A — do dwge vi P — 1:4

tieh, Khi d6 cfu trie thﬁng ké (z, A, P) duoe got 14 (G, e, 8) - diy dd mutx}
ding theée

Egpl < & VO&©
trong dé @< G thi suy ra

lg(x)| <8 (P.h.k.n) '
Néu G bao gom tat ch cic ham A - do dugce va P — kha tich thi ta néi ring c4
truc (@, A, P) la (s, 8) — didy dii. Néu G bao gdm tdt cd cac hAm A — do dug

— kha tich va gi¢i noi thi ta néi clu trie thong ké (=, A, P) la (g,6) — diiy d
gléi ndi.

Théng ké T duoge goi la (G, ¢ .6) — diy &0 néu cdu triac (e, T-1(B), P) Ia (
e, — diy du.

- Dinh nghia 3:Giast g(0) 12 ham ciia tham s6 8 anh xado duge tir © vio R
Thdng k& ¢ (x) anh xa do duwge tir (@, A) vio (Y, B*) duge goi la wédelugng €
chéch cho g (0) néu

|EgP —g(®)| <& VB£O

Binh nghla 4: Gid st g(0) 1a ham cia tham s 6 con S 1a mét wde luon

khdng chéch cho g(0) (ue la
Egs= g(8)V0< 0

Khi d6 théng ké U(x) dueoe goi la ude laong (e, 8) -- t6t hon b{x) cho g (6) né&

i) O (x}h\ wéce lrgng & — chéch cho g(0)

i) DgU <6 + Dg\ Ve €O
trong 46 Dg 1A toin tir 14y phuong sai theo Py,

Dimh 1§ 3:Gik str g (8) 14 ham cla tham sd 0 c6 ude lm:mg khdng chéch S
thoa min :

/

EpS?’<M?<C + = VOO
Gia str T(x) la thong ké ¢ — dii cho ho P. Khi d6 c6 ton tai m@l woc Juon

i 7 |
( iMe : 40M* t—:) — 18t hon S(x) cho g(0). Ude lwgng d6 1a ham cia T (x).
tl=g)* (1—e)

Chirng minh: theo dinh Iy 1 ¢é tﬁu tq.: ho cac d¢ do xéac suﬁl Q= = [qq ] 4
cho T la théng ké dd cho ho Q.

Bit Ux)=Eqy [S(/T )]
Ro rang Ulx) la mot thdng ké vﬁ cﬁng theo dinh ly 1 thi
[ U(x)— LPG ST 1< —1--;;3 [U(x) + EI-,.9 USYT(x))] (Pg-h.k.m) (1

trong do U(x) = Epg (1S1/T(x))
, Taclingcé: -

[T () = Epg (1811 T)] < =55 [T + Epg (1S 1/T (x)] (Pg. h. k. n)



fr 46 ta c6: _
U(x) < (1 i :) EPB (1S1/Fx) (pﬂ.h.k.n) (2)
k& (2) vdo (1) ta ch:

| U (x)— EPB(S/T(X)} | < ] E‘]la( | 81 /T(x)) (Pg h.k.n.) 3)
Er(3) la ¢6: ;
U (x) — g(p) | = IEpB EPB (U/I(‘)) Epg /TN | Epe( | U(x) —
; iy iMe :
Epﬁ (SIT(x) | /T(x)) < a_—s), Epeibi g(l—s)z Y]

4Me

8y (4) cho thiy k&t ludn U(x) 1a wéc lwong

; — chéch cho g(g)

fé’p theo ta co: _
Py S(x) = Epe (S (x) — g(g)? = Epe (8(x) = 0(x) + Epe U(x) - go)* +

- Ep9 (U(x) — EPG U + 2Ep9 (Ux)) — Epﬂ U(x)) (S(x)—U(x) + Epﬂ U(x)-

- 8(9)) > Dp, U(x) + QEpg (Ux) - Epg U(x)) (3(x) — U(x) + Ep, U(x)—g(p))
bt C* (x) = U(x) — E]'}B U(x)
S (x) = S(x) — Epe S(x)

m co
ii-, S(x) > Dpg U(®) + 2 Epp U* (x) (s* (x) = U* (%) (5)
¢t bidu thac:
= Epg U® (x) (S* (x)— U"(t)) = Epg U* (x) Fp, ST) — U*(x)) -9
i
Epg (S%T (x) = Ep, (WT(x)) — g(p)
én

e —

P (S'fT(\} s U“(I) il Epe (S,Hl(x) - U ‘(\) g(e)} == EPB {S(T(x} —_
qe (S/T(x)) + Epe (U(x) — g(g))

T"

Eﬁ dé ta c6
Fpe (S/T(x)) — U¥x) | < | Epe (S/T(x)) -'l\:ﬂq (SIT(x)) | + | EpB (Uix) ~
4g dMe
- 9 B E (1S}/T(x) ;

it khée ta efing eé
U*(x) | = | Eqq (S/T(x)) — E B(U(mi Eqe (1S 1/T(D) + 18G6) 1 +

1
k| Epy (U(x) — g(gn | (1 ii) Epy (SIT(x) + 1 Epg (91 +

iMg 14 e\2 iM¢e
E S| /T M —
d—s) < (L_ S) pe(l | /T(x) + M + Ao
"hay cac bt ding thirc trén vao (6) ta cé
1+¢ : - 4Msg
S M
A1 <Epy {1 ) Epg (151 /() + M + =50 X



T LR 1 P 1.'+ B :
X‘(l——.’l)' pB(ISi f'l(x))-l—( ;=. (1+e) EPB“SUF(,‘)P +

1—g)? (1—g)t
3+ 4e (1 —e)® 4 4e(1 + e)? ME 4e(1—e)® + 16¢?

{E 2 }
: (1—g)t pe‘ PB( I S1/T(x)) + (1o M?
. 40M%
£ o
2
Thc\y (7) vao (5) la C(') De S (x‘) DB U (X) ;IOH E)d
- g

Djnh nghia 5: Hai théng k& T, va T, duge goi 1a A — tvong duong néu
| T(x) — To(x) | < A (P.h.k.n)
H;nh ly 4: NéuT, va T, 1a hai théng ké A — tuong duong thi
| EgTy —EgT, 1 <A
i vDg Ty — VDT, 1< 2A
Chirng minh: Ti dinh nghh'ta c6
Ty(x) — A < Ti(x) < Ty(x) + A (P.h.k.n)
L4y ky vong hai vE fa c6
EgT: (x) — A < EgTy(x) <, EgTix) + A

| EgT, — EgT, | < A

T dé

Ta eling c6: ;
11 (EQTy =Ty == (EgT, — T)) | < 24
Nén |EgT,—T, | < EgTa=T. | + 24
=) EB (.Fl o Ea'{‘l}ﬂ < EB (Tg - EB.T:)’ = 4&1‘39 | T, — Eng |+ 473 <
< Eg (T, — EgTa)? + 4A VEY(T, — EgTy)* + 4A* = (VEg(T. — EgT.)* + 24)?

Vay VIgT, « VDgT, + 2A

Hoan toan twong ty ta cé: .
VDT, g VDT, + 2A

Vay { vDgTy — VDgT, | < 2A

Pinh 1y 5: Gia st T(x) 12 thdng ké ¢ — di va (n, &) - ddy db choho ? Gia s
9(0) 12 ham cta tham s0 g cé (8n tai wéc lwgng khong chéch S(x) thoéa min

EgS* << M2 < 400  ybe®
¥
Khi dé c6 ton fai ubce hrt;mg( his ; A )-—- t6t hen S(x) cho g(0). Uo
\ (l—e)* (1-e) .
lugng @6 1a ham cla T va la wéc legong duy nhét theo nghia _(_1_81\_4135_‘__ tuon
; —e)q

trong lop tit cd chc ude lugng 7 “)
— ,E

Chirng minh: Sy tdn tai”w6c lugng U(x) Ja ham cua T(x) va la (

- — chéch cho g(g) va la ham céa T(x)

4 Me 40M?2%e

(1-g)* " (1<e)t
| t6t hon S(x) cho g(g)dﬁ duge chi ra & dinh 1y 3, Vay gio lachtngminhtin

duy nhﬁl the_o nghla -—(—1&-‘-5%—2—— - um'sg dwong Irong 16p til ed che whe lugn
-—F ‘rl
1a {;’Mi -~ chéchcho g(g) vii 1a ham cia T(x). Mudn vay ta chi con chirng mm‘
—€

rding néu Uy(x) 1a ham cha T(x) va Ja uw6e lugng
4

il Sk chéch bit k¥ cho g(d

F



Eni

LB Uy B
1-—l.=)2
Ma c6:
| EgU(x) — -
aU(x) —g(p) | < o
4Me
EgU
| EgUi(x) | g(p) | < T
' 8Me
=) | Bg (U, — U, <
> 1 Bg (Ui(x) (x)) | T
Do tinh T-1 (B) — do dugc ctia U—U, va tinh (n, {) ~d4y dhela T(x)néntacd:
| U(x)=Uux) | < ﬂ}:}fﬁcﬂ(Qhk n)

i#u kién chinh qui néu ho cae matdo f(x, ) déi véi w cla nd thdéa min cac didn

Elnh nghta 6: Ho cac d¢ do xdic suit 2 = [Pg, g € 0] dugc goi la théa min
ién sau:

i) © la toan bd duwdng thing thye hodc mot khodng trong dwong thing thue,
ii) —-«—f(x.g) tdn tai vi hiru han Pg—h.k.n véi mdi g

i) j

d : 1.3. :
1V) E(}: s log I(-"-B); < +oe Vg€ 0

f(x.e)’ du <+ dCi voi bt ky g € O

Pat Six,g) = «-:16_ log f(x.g)

Binh nghla 7: Ham
Iix) = EgS(x, p)
Buge goi 1a lugng théng tin Fisher.

Vi gi¢i han cha bai bdo nén dudi day ching 61 chi phit bigu mét dinh 1y
ma khéng chirng minh.

Dinh lj 6: Gia sit ho ? = [Pp, g < 0] 14 ho cic d) do xéc suft thda min dllu _
kién chinh qui. Gid thift thém ring

V) Sup f(x,g}I . M(X) < 4oe vi
- Bew

fm(x)dp < m <<+4oe
Vi) L <MVgc .
Gid str réing T(x) 14 théng ké s —di cho he 2 va cAm sinh ra ho cic 4 do
Pg chinh qui, Khi d6 ta cé
Ii(g) > Li(p) > L(p)—1000My .



TAI LIEU THAM KHAO

1, LE NGQC BUONG. Khai niém (G, &, 8) diy da, Tap chi Khoa hec lrudna
Bai hoe Tdng hgp Ha Noi, $6 3—1987, 1—6.

LE NGOC BUONG

ESTIMATION THEORY AND ¢ — SUFFICIENT STATISTICS

In this paper we consider some properties of estimations of parameler func<
tions for the family of probability measures which have g —sufficient stalistic, As
an example we prove existence of an estimation function of e—suflicient sta«
4 Me 4M?%
(1~} (1e)* _
paramater function. Further we prove the information inequality in form

L(p) < Ix(p) < Li(g) + 1000MY g
where T is a ¢ —sufficient statistic of g

tistic which is( ) — better than an unbiased estimation of a

Khoa Todn—Co—Tin hoc Nbin bai ngay 28 —10—198
Truong Bai hoec Tong hop Ha Noi



