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TOM TAT : Bai bdo dwa ra mt tiéu chudn méi vé tinh compact tuong déi trong
khong gian ham. Sau do ing dung tiéu chudn nay vao viéc khao sdt woc hegng Bayes trong
cdu tric thong ké.

Tir khod : Tiéu chuan compact tiwong doi, khong gian ham, cdu triic thong ké, mé hinh
Ihong ké phi tuyén, ton tai wéc hegng Bayes, xdp xi uéc luong Bayes.

1.DAT VAN BE

Théng ké Bayes 1a mdt nganh toan hoc cp nhat va thdi sy hién nay (xem [9], [10]).
Trong céc bai [1] - [4] chiing toi da xét viéc ung dung giai tich ham vao mé hinh théng ké
phi tuyen theo quan diém Bayes Ky thuat chu yéu trong cac bai d6 1a tiéu chuin compact
twong ddi trong céc khong gian ham. (xem [5] - [6] ).

Tuy nhién, c6 thé tlep cén toi tidu chuén compact tuong d6i theo mot hudng khac.
Trong bai nay ching ti dé xudt mot tiéu chuan moi vé tinh compact tuong déi trong khong
gian ham. Sau do sé ang dung tiéu chuén 4y vao bai todn udc lugng tham 4n trong cau tric
théng ké va moé hinh phi tuyén .

Trude hét, ching toi dua ra vai ky hiéu quen thude :
X : Phén tir quan tric ngdu nhién c6 tap tri 1a
I : Khong gian metric compact. Ta ky hiu metric trén /12 d(x,y) v6i x,y €/
R": Khong gian Euclide r —chiéu .
B(I),B,: Cac o - dai s6 Borel trén cac khong gian / va R"
2.TIEU CHUAN COMPACT TUONG POI TRONG KHONG GIAN HAM
Dinh nghia 2.1 : Xét 2 khong gian do duoc (1,8 (1)),(R’,B,).

Ham h: (1,8 (1)) —(R",B, )goi 1a ham do dugc néu h™'(B,) < B (I).

Ham do dugc h goi 12 bi chin néu :
Su}p "h(x)

IR, < +c0.

Tép hop tat ca cic ham do dugc va bi chin theo nghia trén ky hiéu 12 B(/,R").
Pinh Iy 2.1 : Tap hop B(I,R") la mét khong gian Banach v&i chudn

Pinh nghia 2.2 : Tap hop K < B(I,R") goi la dong lién tuc tai timg diém trén 7 néu
(Ve>0,Vxel,36, =d(e,x))
sao cho
(d(x,) <8, = |h(x)-h(Y)|,, <& VheK) .

__and
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Pinh nghia 2.3 : Tap hop K < B(I,R") goi la bi chin tai tirng diém trén I néu
(VxeI,3M, > 0) saocho (|h(x)|, <M,,VheK).
Tiép theo ta s& phét biéu va chimg minh mot tiéu chudn compact tuong ddi trong

khéng gian Banach B(I,R’). Tiéu chuén ndy tuong tu nhu tiéu chudn ciia Ascoli — Arzela
da dugc phat biéu trong [5] .

Pinh 1y 2.2 ( Tiéu chudn compact twong ddi trong B(I,R")) : Cho tdp K < B(I,R")
thoa céc dicu kién :
(i) K dbng lién tuc tai timg diém trén /
(ii) K bi chin tai timg diém trén .
Khi éy K 1a tap compact tuong dbi trong B(I/,R").

Chiing minh : Trude hét, theo diéu kién (i) , K 1a tap dong lién tuc tai timg diém trén I,
néntaco:

(Ve>0,Vxel,35, =6(g,x)) sao cho (d(x,y) <8, = |h(x)-h(y)|, <&, Vhel). Ky

hiéu B(x,d,) la qua céu m& c¢6 tdm tai xefva cé ban kinh la &,. Lic dé ho

{B(x,ﬁr) xel } la mét phi m& cua khong gian metric 7. Nhung vi 7 1a compact nén ton tai

- cac diém x, e],i:l,_n sao cho :
I=UB(x,8) v6i 6,=8(x) , i =L,...n.

Ta c6 dinh sb n nay va xét anh xa ®:B(I,R") — M(rxn).
dugc xdc dinh bai :
hl(xl) hl(xz)"'hl(xn)

oy=| O Bl |

h(x) h(x)-h(x,)

Trong @6 he B(I,R"), v6i h= (h](x, Yl i (xj)),‘di = fﬁ va M (rxn) la tép hop
tht ca cdc ma trdn » hang , n cot . Hién nhién M (rxn) 1a mot khéng gian tuyén tinh dinh
chuén hiru han chiéu v6i chuan :

”q)(h)"M(rxn) = I;rslgi( ||h(xf)||R' i
Theo diéu kién (ii) thi K bi chan tai ting diém , nén Vhe K,3C,,i= 1,7 sao cho :
|a(x)|,, <C,,Vi=1nVheK.

Do d6 néu dit C =maxC,, ta dugc :
1gisn

|2),; (yry SC-VhEK .
Vay ®(K) la tip bi chdn trong khong gian M (rxn) , do d6 la tip hoan toan bi chan . Vay

nén tn tai m qua cu c6 tam 4 , ban kinh -‘;- ,ky hiéu 1a B (1, % ) saocho:
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@ (k) < JB(,,5)

2 . & B8 A s S g X
Ta c6 thé chon céc qua ciu B (1, F ) c6 giao khong rdng v6i @(K), vi néu qua cau
ndo c6 giao rdng , thi ta loai n6 di . '

Vi viy (Vhe K,3 chiséj) sao cho ®(h)e B(:j,%) ,

£
E— “‘-D(h) —1 “M(rnn) < E

£

< max
6

1Sisn

h(J\:,)—lﬁ"Rr <
o[-t <%,Vi=1,—n (1)

Mt khéc véi moi qua cau B (1, %) , ta chon dugc ham A, € K sao cho

O(h) e B(zj,—f;) olem)-t], . é%
= max|h )4, <5
o lh @) -1, <%,V:‘=E§ : )
Tur (1) va (2) ta duge
ey -k, <§,V1’=l,—n ; 3)

Ta s& chirng minh ring : K © UB(hJ.,s) , trong d6 B(h,,¢) la qua ciu trong B(I,R") , cb
Jj= '
tam tai Aj va co bankinh ¢ .

Truéc hét, 1y bAtky he K . Theo (3) , ta théy tdn tai chi s6j sao cho

& i
| ||h(x,)—hj(x,)‘|R, <§,V;=I,n ,
Tiép theo , 1Ay bit ky xe I. Vi I | JB(x,,8,) nén 3i sao cho x € B(x,,5) .
i=1l

Vi K ddng lién tuc tai timg diémtrén I, va h, h,e K ,néntaco

[x) = )

"
g 5

I, 0 -h,x)], < % .

Mitkhac, Vxel,tacod:

Trang 7



Sclence & Technology Development, Vol 8, No.8- 2006

Gy = b, o) < ) = e + [ ) =y ), + () =B, ),
Do d6 :
[he) =) <&, vxe 1

< Sup||h(x) - h, (x)|<e
xel

c>||h—h}.||ﬂ <€
< he B(h,e)
Diéu nay ¢6 nghia, (Vhe K,3j) sao cho he B(h,,¢)
Sl Bl .
j=1

Vay K la tdp hoan toan bi chin trong B(I,R’). Nhung vi B(I,R")diy du nén K la
compact tuong déi va dinh ly 2.2 chimg minh xong ®

Dé chimg t6 ring tiéu chuin compact twong déi nay 1a khéng tim thudng va né chia
mét 16p ham do dugce , bi chin khé rong rai , ta xét thi du sau day .

Thi du 2.1 : Xét trudng hop X 13 quan tric ngiu nhién 1 chiéu c6 tdp tri 1= [a,b] . Hién
nhién / 1a tdp compact trong R . Xét anh xa h: I — R . Ky hiéu khong gian cac ham A do
dugc, bi chan trén 7 va c6 tri trong R la B(Z,R) = B(I). D& thdy B(l) 12 mét khéng gian
Banach véi chuin

"h".au) - 'Sl‘flh(x” »
Cho a,C,,C, la cic sb duong . Ky hiéu K 14 tip hop cac ham do duoc bi chin h: 7 — R
sao cho |h(a)| < C, va |h(x)-h(y)|<C, |x—y[* ,Vx,ye I =[a,b] .

Ta s& chiing minh ring K 12 mot tap compact tuong dbi trong B(l) .
Truéc hét ta ching minh ring K bj chzn déu trén [ab] .
Vhe K,Vxe[a,b] , tir gia thiét ta co

|h(x) —h(a)| £C; |x—a|“

= |h(x)| < |h(a)|+ C, |x-4|*

<C +GC,|b-d|" <C,VheK.
Mit khéc , v6i bit kye >0, chon 6 =5(g)>0 saocho C,86” <& . Khi d6 v6i moi he K va
véi moi x, y € [a,b]sao cho |x— y|< &, ta dugc :

|h(x) - h(P)| £ C, |x-y[" < C,.0% <e.

Vay K ddng lién tuc trén [a,b] . Nén theo dinh ly 2.2 , K 12 compact tuong ddi trong
B(I). Hon nita , ta c6 thé thy ring , that ra K 1a tp compact trong B(I) . Mudn vy , ta chi
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can chimg minh ring K 14 tap dong trong B(J) . Thét vy , liy bit ky day (h,) c K va gia sir

I, — A, — 0. Ta s& chiing minh rang he K .

Trude hét, vi (h)c K nén

|h" (x)—-h, (y)| <SC, |x—yrz ,Vx, y ea,b]

Theo gia thiét ta c6 An hoi tu déu v& A trén [a,b] nén khi cho n — +o , ta dugc
|h(x) - h(»)| < C, |x=[", Vx,y €[a,b].

Mit khac , ta ciing ¢6 |h,(a)| < C,,Vn va h,(a) hoi tu déu vé h, néntaco
|h(a)|<C,.

Viy ta c6 ddng thoi |h(a)|<C, va |h(x)-h(»)|<C,|x-)|",Vx,y €[a,b].Nén he Kvado .
d6 K dong . Suy ra K 12 tdp compact cua B(I) .

2.1.V& su tbn tai wéc lwgng Bayes trong ciu tric thong ké

Xét phin tir ngdu nhién X ¢ tdp tri 1a khong gian metric compact 7 . Xét khong gian
Euclide r-chidu Rr va tdp compact ® c R”. Ky hiéu vét cia o -dai sb B, trén tdp ©1a
B(®) . Tip © dugc goi la khong g:an tham compact. Theo quan diem Bayes, trén
(©,B(©)) ta xac dinh mdt dé do xdc sut 7 va goi la phan phdi xac sudt tién nghiém cua
tham an e ®.

Vi I compact nén / 1a mdt khoéng gian metric dy du kha ly . Twong tu @ ciing 1a mot
khong gian metric ddy du , kha ly . Do d6 véi X va@ e ® nhu trén, tbn tai phan phdi xdc

suét c6 diéu kién chinh quy P*'?,0 € ® thudng dugce ky hidu la Q,,0 € © (xem [7], [8])
Pinh nghia 3.1: Bo ba (X,1,{0,,0 € ©}) goi la cu tric théng ké véi tham 4n H ©.
Xét truong hop dic biétkhi: X =¢(@)+¢ (*)

Trong d6 : & : Vecto sai s6 ngau nhién c6 trj trong Rr
@ : Ham phi tuyén cho trude
@ : Tham 4n dinhvi 0€® . ) i
Lic d6 phuong trinh (*) goi 18 md hinh thdng ké phi tuyén véi khong gian tham

compact @ c R".

Muc nay nhim (mg dung tiéu chudn compact tuong dbi trong dinh 1y 2.2 , @& chung

minh sy ton tai uéc luong Bayes cho tham an 6 € ®, trong cdu triic thong ké . Trudc hét ta
nhéc lai va dinh nghia vé udc lugng Bayes da xét trong [1] — [4] .

Pinh nghia 3.2 : Ham Borel do duge h : (1,B (I)) = (R",B,) goi la udc lugng cla
tham 4n e ® c R'.

Uc lwong h goi 1a bi chin néu :
- A

Tap hop tit ca cac udc lugng bi chin ciia tham 4n @ € © , theo dinh 1y 2.1 1a mét khong
gian Banach B(I,R") v6i chuédn

Ilh".s =

Pinh nghia 3.3: Choham L : R" x® — R* vaham H: Ix® - R"x©® dugc xéc dinh
boi H(x,0) = (h(x),0) .
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Ham hop L(h(.),.):=L,H :1x® — R* duoc goi | ham ton thét ciia wéc lugng 4 .
Pinh nghia 3.4 : Phiém ham w: B(I,R") — R duoc x4c dinh bai
(k)= j j L(h(x),0)0,(dx)r(d6) goi 1a ham mao hiém Bayes véi phan phdi xac
el

sudt tién nghiém 7.
Uéc lugng he B(I,R") thoa diéu kién gu(fa) el Iij:}fmw(h) goi la udc lugng Bayes
eB(/,

véi xdc sudt tién nghiém 7.

Cho u la d§ do o -hitu han trén khdng gian do dugc (7,8 (1)) va gia sir
0, << u,Y8€®. Lic d6 , theo dinh 1y Radon - Nicodym, tdn tai ham mat dé xac sult c6
diéu kién chinh quy £, (x) c6 dang :

0, (dx)

Jo(x)==— (xem[6]).
T ) :
Khi 2y ham mao hiém Bayes s& dugc viét dudi dang

w(h) = [ [L(h(x),0)f,(x) p(dx)e(d6).

o1

Pinh nghia 3.5 : Ham tbn thit L(y,0) goi la lién tuc déu déi v6i y va ddng bac déi voi
0 néu (Ve > 0,38 = 5(g) > 0) sao cho
(‘y’—y" e 53|L(y',9)—1,(y",9)| <g,Vy,y»"eR,V0eO) .

Tir c4c dinh nghia trén , ta c6 dinh Iy sau day vé udc luong Bayes .

Pinh Iy 3.1 : Cho cfu tric théng ké (X,1,{0,,6 € ®})va B(I,R")la tap hop tét c céc
w6c lugng bi chan cia tham 4n 6 e © . Gia sir tip K céc wéc lugng clia £ va ham tén thét
L(y,@) thoa céc dicu kién :

() h(I)c®,VheK.

(if) K dong lién tuc tai timg diém trén I . . ,

(iii)Ham ton that L(y,#) lién tuc déu doi vé6i y va dong bac doi vaib.

Khi 4y K 1a tdp compact tuong dbi trong B(I, R") va trong 16p udc lugng K , ton tai udc
luong Bayes . :

Chirng minh : Vi © compact , nén theo diéu kién (i) 3M > 0 sao cho

Suf) |]h(x)“R, <M, VhekK .

Do d6 K 14 tip hop ddng bi chin ciia khong gian Banach B(Z,R"). Mit khac , theo diéu
kién (ii) thi tdp K ddng lién tuc tai timg diém xe I. Vi vdy theo dinh Iy 2.2 thi K 1a tap
compact tuong doi trong B(I,R"). Tiép theo , ta s& ching to rang , tir A(I)c ©O,Vhe K
suy ra h(I])c®,Vhe K. Thit vay, ldy bat ky he K. Khi dy 3(h)c K sao cho
|, =A|, >0 khi n— +eo

< Sup
xel

h,(x) - h(x)"n, —0,n— 400

< ||A,(x) —h(x)"R, —0,Vxel,n— +o

Vi h eK,nén h(x)e®,Vxel,VneN .

Nhung vi ® compact nén h(x) € ®,Vxe I,Vne N , tirc 1a h(I) c ®. Didu nay c6 nghia
h(I)c®,VheK. :

Cudi cling xét ham mao hiém Bayes y : B(,R") - R* dugc xac dinh boi
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w(h) = [ [L(h(x),0)f, (x)u(dx)z(d6) .

Ta s& chimg minh ring y lién tuc déu trén B(I,R’), tic 12 ta phdi chimg minh
(Ve > 0,35 =5(¢)) sao cho (Jh'~h"|, <8=|¥(h")-'¥(h")| <e,Vh’,h" e B(,R")).
' =h, <8= |h'(x)~h"(x)],, <8,¥xel. Tir nay va theo diéu

That vay , ta thdy tir
kién (iii), ta duoc :
|L(h'(x),6) - L(h"(x),0)| <&

Suy ra : [w(h)—y(h")| < [ [|L(H(x),0)~ LU (x), 6)|Q, ()7 (d).
olr

R(

< [[eQ,(d)r(dd)=¢

Vay y lién tuc déu trén tp compact K c B(I,R").Do dé Jhe K sao cho
w(h) = inf y/(h) . Dinh 1y chimg minh xong *

Trong dinh Iy 3.1, néu thay diéu kién lién tuc déu va déng bic ciia ham ton tht L(y,0)
bing diéu kién Lipschitz , ta s&€ cé dinh ly sau day .

Pinh 1 3.2 : Cho chu triic théng ké (X,1,{0,,0 € ©})va B(I,R")la tip hop tht ca cic
udc hwong bi chén cac tham 4n @ e©. Gia sir tdp K céc udc luong cia & € © va ham t6n
that L(y,#) thoa cac diéu kién

(i) h(I)c®,Vhe K

(ii) K dong lién tyc tai timg diém trén I .

(iii)Ham ton that L(y,8) thoa diéu kién Lipshitz, tirc 12

3C > 0:|L(y',0) - L(¥",0)| < Cly -l -, ¥ €eR.,VOeO.

Khi 4y K 1a tdp compact tuong déi trong B(I,R") va trong 16p uéc lugng K ton tai uéc
lugng Bayes . ) :

Chirng minh : Chimg minh giong nhu dinh Iy 3.1 va céc dinh ly ton tai da xét trong céc
bai [1]-[2].

Nhgn xét : Néu L(y,0)thoé didu kién Lipschitz thi L(y,6) s& lién tuc déu va dong bac
dbi véi 6, nhung ngugc lai chua chéc dang . Nhu vay dinh ly 3.1 rdng rai hon dinh 1y 3.2 .
Tuy nhién dé img dung vao bai todn xap xi udc lugng Bayes s& xét trong muc 4, thi dinh ly
3.2 lai t6 ra co hiéu luc hon .

2.2.X4p xi wéc lugng Bayes trong md hinh thong ké phi tuyén 1—chiéu

Xét md hinh théng ké phi tuyén 1-chiéu c6 dang

X=¢p@)+¢€ .

Trong dé :

X : Dai lugng quén tric ngiu nhién cé tri trong tip Ic R

I : Tdp compact thudc R .

@: Tham 4n dinh vi, 8 ®

® : Tap compact thudc R

¢ Sai s6 ngdu nhién nhan gia trj trong R va Ee =0.

Ky hiéu B(l) = B(LR) la tip hop tat ca c4c udc luong bi chin , x4c dinh trén tép
Ic R vacotritrong R. _

Hién nhién B(J) 1a khong gian Banach va la mét 16p uéc lugng ciia tham én dinh vi
0ec®.
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Ky hiéu C(l) g C(LR) 1a tap hop tit ca cic ham lién tuc x4c dinh trén tip I c Rva
c¢6 gid tri trong R . Hien nhién C () ciing 1a mét khong gian Banach va C(I) < B(I).

Pinh 1y 4.1 : Gia sir K 12 mét 16p u6e luong cia tham 4n dinh vi @ € © thoa c4c didu
kién cua dinh 1y 3.2 . Gia sir |f,(x)|<C',VxeI,V0e®.Khi &y c6 thé xap xi udc lugng
Bayes ctia tham n dinh vi6 € ® bing mét da thirc .

Chitng minh : Vi K thoa céc di€u kién cta dinh ly 3.2 nén K 1a mot tdp compact tuong
dbi trong B(I) va tdn tai uéc luong Bayes hie K .

Vi he K < B(I), nén Ve >0, theo dinh Iy Lusin, tdn tai g e C(J) sao cho :
&
HA)< 4cceen
Vi 4 ={xe I:fz(x);tg(x)} va ula do do Lebegues irén R . Ciing theo dinh ly Lusin ,

AC" >0 sao cho: Iﬁ(x)l g

g(x)|<C". Dodétact:
v (B =w(2)| < [ [|LG(0),0) - L(g(x), 0)|f, (1) () (d6)
el

= [[|1i.0) - Lig(, O fo (o) +

§ I |L(h(x),6) - L(g(x),0)fs (x)pu(ek)r(d6)

e [[leio.0) - Lige,O)fpmtctyecao)
< J j Clie) - g, () u(vye (o)

< [[2c.C" w(@nr(ad) =20.0'C" () < g
Q4

5 2 £
Vay [ -y (g)| <=
Miit khéc , v6i € >0 va ge C(I) nhu trén , theo dinh ly x4p xi Weierstrass, ton tai da

thire P, , € C(J) c6 blc n= n(s,ﬁ) vahésd a= (@y,ay5--a,) € R™ | sa0 cho :

le-~,.
Tir day ta dugc : .
(@) -w(E,.)|< [ [|L(g(x),0)~ L(B, (), 0)|f, (x)u(dx)r(d6)

e!

[Cle) - B, (x)|f, (x) u(dx)r (d6)

<]
o1
s]
e!

B
" 2C

gl . £
0, (d)r(d6) <~ = =

L4
ll - :

Do d6 : |w(h)-w(P,,)

< g +§ =¢ vadinh ly 4.1 ching minh xong *

Tiép theo ta di tim thuat todn xdy dung da thirc xip xi P, . Trudc hét , ta thiy da thirc
ndy c6 bic n=n(h,&) phu thudc vao # va hé sb a=(a,,a,,..,a,) e R"™.
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Theo cach xéc dinh phiém ham w, ta thdy w(P,,)chi phu thudc vao hé sb ae R™ . Dicu
ndy c6 nghia Vae R"™, 3y (P,,) e R*. Do d6 tbn tai ham nhiéu bién F:R™' — R* dugc
xédc dinh béi F(a)=y(F,,) .

Chi y ring v6i W e K va K #h thi tdn tai n'=n(k,&)va do do ton tai khong gian
R"*'ciing v6i 4nh xa F: R"™ — R*dugc xéc dinh boi F(a)=w(P,,).
Nhu vay sb bac n khéng dugc xac dinh duy nhét va do d6 ham F khong duoc xé4c dinh trén
cung mot khéng gién R™'. Diéu nay giy kh6 khin cho viéc xdy dung da thirc xap xi f
cua ta.

Tuy nhién , do tinh compact ctia tip K, ta thdy diéu kho khan nay c6 thé vuot qua boi
dinh ly sau day .

Dinh ly 4.2 : Cho tap compact K  B(I) vae >0 nhu dinh ly 4.1 . Khi dy ton tai duy
nhét mdt ne N va tuong (ng v&ino 1a da thie £, , saocho: '

lw(h) -w(B,,)|<eVhekK .

Chitng minh : Vi K compact , nén v6i £>0 cho trudc s& tdn tai hitu han

B, hy,...h,e K saocho: K c UB(h,,E%) , trong do hiing s C duge x4c dinh theo dinh
J= !

ly3.2.
Trude hét véi h; , theo dinh Iy 4.1 s& tdn tai n, = n(k,€) va da thic tuong ing Rﬂ..aﬂ vGi hé

s6 a, € R""'sao cho:
-y,

Tuong tu , vGi hs , theo dinh 1y 4.1, tdn tai n, = n(h,,&)va da thirc twong ting £, , véihé

<€

sé a, € R"*'sao cho:

|w(hs) =0, )\ <E.

Dt n=maxn, . Luc d6 ta xdy dung dugc mdt da thire P,, 6 béc n va c6 h§ s6 ae R™
Isj<x

<gVheKk.

sao cho |y(h)-w(5,,)
Thét vay , ldy bitky he K. Vi K c UB(hj,%), nén tdn tai chi sb j sao cho :
j=l 4
£
=2
8 " 2.C
Do do : |y () -y (h)|< [ [IL(h(x).0)~ Lk (x),0)f, (¥)u(d)7(dE)

e/

[Clhx)=h |y (x) () (dB)
1

"”"%"

<
|
< J }’ Cllh-n) Sy )(@)r(d6) < %

B(1)
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Vay [ -y ()] <> M

Mt khac , v6i A, € B(I) nhu trén , theo dinh Iy 4.1, tdn tai g€ C([)saocho:

£
W) -y <5
V&i ham g nay ,sé tdn tai mot sé nguyén duong nj va twong Gng v6i né la da thic
E, o, VOihé s6 a, €R" "sa0 cho ;
£
et
cn  4C

< [[|ete, .00~ LB, , (0).0) (I u(er(de)
er

gj-};::

] ‘a"j

Suy ra :.W(g,-)—w(ﬂ,,a"f)

gj —R'J-an,

sej!_"c

Tuy nhién , vi n=maxn,, nén ta c6 thé xdy dung mét da thirc P, véi hé sb ae R™ nhu

S (x)p(dx)r(d8) < % :

c(I)

Ijss
sau :
P,(x)=F, , (x)+ 0x"" +..+0x" = P ()
Khidy : [g,(x)-F, , (9)]=]g,(x)~P,, ()
Dod6: fig,~F, , S =|e, - P.. -
£
Suyra: "g} = i ic
” A £
Vaynén: |p/(h)-w(P,,)| <> )

Tir (1) va (2) ta duoc [y(h)-w(P,,)

<E+f-gvhek.
Z- 2
binh ly 4.2 chiing minh xong *

Cudi ciing dua vao dinh 1y 4.2 ta tim duoge mdt thuat todn xdy dung da thirc cuc tiéu xép
Xi v6i udc lugng Bayes he K .

3.THUAT TOAN

Theo dinh ly 42 , Ve >0,3'n=n(g) sao cho |w(h)—y/(Pn,a) <&,Vhe K. Do d6 véi
moi ae R™, tdn tai mot anh xa F: R™ — R*
duge xéc dinh boi F(a) =w(P,,).
Tiép theo , ta dit :
= {a € R™ :|ly(h)-F(a)| < &}

Aol Jd, .

hek
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Ta thiy A, , # 0vi ta vira chimg t6 ring Vhe K lubn ton tai da thic P, ( tirc 1a c6 vecto

na

ae R™)saocho:

<&
< |yik)-F(a)j<e.
Gia sir F dat cuc tiéu trén 4, . Khidy 3a’ € 4,,F(a’) = inf F(a) .
Gia sir 4 1a mét u6c luong Bayes thude K, tirc 1a
v =infy(h).

V6i h nay , ludn tdn tai da thirc F, ; v6ibéc n va véi hé sb ae R" saocho:

|F(@)-w (| <s (1)
Tir déy , theo dinh nghia ctia 4, ta thdy ae 4,
Do d6 : F(a')—F(d)<3.£ 2)

Mt khéc , ta c¢6 ddng théi :
F(a)-y(h)<e
why-y(h')<e
w(h')-F(a)<e

Suyra: F(a')-F(a)>-3¢ 3)
T (2)va(3)suyra:

|F(a")-F(@)| <3¢ @)
Tir (1) va(4)suyra:

F(a) —W(ﬁ)| <de.

Véi a” € R™ c6 thé xy dung dugc da thirc P, . thod diéu kién F(a")=w(P, )

Do dé : |I,U(Pn .;)‘W("’)l <4e.

Didu nay c6 nghia ta da tim dugc thut todn xdy dung da thirc cuc tiéu Pn g xép xi udc
lwong Bayes he K .
4.THAO LUAN

Cé thc xét trudng hop khong gian tham © 1a tdp compact trong mdt khong gian Banach
kha ly rdi dua ra tiéu chudn compact turong ddi cho khong gian ham tuong ung.

Ciing co thé xét bal toan x4p xi trong trudng hgp n > 1 .Céc vén dé nay s& dugc khao sat
trong mot tuong lai gén.

Trang 15
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THE RELATIVELY COMPACT CRITERION IN THE FUNCTIONAL
SPACES AND ITS APPLICATION IN STATISTICAL STRUCTURE

Ung Ngoc Quang
University of Natural Sciences, VNU - HCM

ABSTRACT : In this paper , we present a new relatively compact criterion in the
Junctional spaces . By using this criterion , with some conditions on the class of estimators,
we prove some theorem on the existence of Bayesian estimators and on the approximation
of Bayes estimators by polinomial functions .

Keywords: Relatively compact criterion, functional spaces,statistical structure,
nonlinear statistical models, Bayesian estimators, existence, approximation.
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