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TOM TAT : Bai bdo dwa ra mét tiéu chuan méi vé tinh compact twong doi trong
khéng gian ham. Sau d6 vmg dung tiéu chudn nay vao viéc khdo sdt wéc lwong Bayes trong
cau triic thong ké.

Tir khod : Tiéu chuan compact twong doi, khong gian ham, cau triic thong ké, mé hinh
théng ké phi tuyén, ton tai woc heong Bayes, xdp xi wéc lwong Bayes.

1.PAT VAN PE

Théng ké Bayes 1a mot nganh toan hoc cép nhat va thoi sy hién nay (xem [9], [10]).
Trong cac bai [1] — [4] ching t61 da xét viée ing dung giai tich ham vao md hinh thong ké
phi tuyen theo quan diém Bayes. Ky thuat chu yéu trong cac bai d6 1a tiéu chuan compact
turong ddi trong cac khong gian ham. (xem [5] — [6] ).

Tuy nhién, c6 thé tiép can toi tiéu chuan compact tuong d6i theo mot hudng khac.
Trong bai ndy ching t6i dé xuit mot tiéu chuan mai vé tinh compact tuong dbi trong khong
gian ham. Sau d6 s€ img dung tiéu chuén 4y vao bai toan udc luong tham 4n trong ciu triic
thng ké va mo hinh phi tuyén .

Trude hét, chung t6i dua ra vai ky hiéu quen thudc :
X : Phan tir quan tric ngau nhién co tap tri 1a 7
I : Khong gian metric compact. Ta ky hiéu metric trén 7 1a d(x,y) voi x,y el

R": Khong gian Euclide r — chiéu .
B(I), B : Cac o - dai sO Borel trén cac khong gian / va R

2.TIEU CHUAN COMPACT TUONG POI TRONG KHONG GIAN HAM
DPinh nghia 2.1 : Xét 2 khong gian do duogc (I,ﬂ([)),(R’,‘Z’r )

Hamh: (1,28(1)) - (R, ) goi 1a ham do dugc néu ™' (:B) = B(I).

Ham do duoc h goi 1a bi chan néu :

Sup A, <-+o0-
Tap hop tat ca cac ham do duoc va bi chin theo nghia trén ky hiéu 1a B(,R").
Pinh 1y 2.1 : Tap hop B(/,R") 1a mot khong gian Banach véi chuan
I, = suplpcol,
Pinh nghia 2.2 : Tap hop K < B(I,R") goi la ddng lién tuc tai timg diém trén 7 néu
(Ve>0,Vxel,30, =d(&,x))

sao cho
(d(x,y) <6, =||h(x)=h(y)|, <& VheK) .
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Pinh nghia 2.3 : Tap hop K < B(I,R") goi 12 bi chan tai timg diém trén 7 néu
(Vxel,3M >0) sao cho (|a(x)|, <M, VheK).
Tiép theo ta s& phat biéu va ching minh mét tiéu chuan compact twong ddi trong

khong gian Banach B(Z,R"). Tiéu chuan niy tuong tu nhu tiéu chuin cia Ascoli — Arzela
da duoc phét biéu trong [5] .

Pinh 1y 2.2 ( Tiéu chudn compact twong d6i trong B(I,R")) : Cho tap K < B(I,R")
thoa cac diéu kién :
(1) K d6ng lién tuc tai timg diém trén 1
(ii) K bi chan tai timg diém trén /.
Khi 4y K 1a tdp compact trong dbi trong B(I,R").

Chitng minh : Trude hét, theo didu kién (i) , K 1a tap ddng lién tyc tai ting diém trén 7,
néntaco :

(Ve>0,Vxel,35,=6(¢,x)) sao cho (d(x,y)<d, =|h(x)-h(y)|, <&,Vhel). Ky
hiéu B(x,5,) 1a qua ciu m& c6 tdm tai xelva co ban kinh 1a &, . Luc d6 ho
{B(x, 0):xel } 12 mot phit mé cua khong gian metric 7. Nhung vi 7 1a compact nén ton tai
cac diém x,el,i =1,_n sao cho :

1=UB(x,6) v6i 6, =5(x) , i =1,...n.
Ta c6 dinh s6 7 nay va xét anh xa ®:B(I,R") — M (rxn).
duoc xac dinh béi :
h(x)  h(xy)-h(x,)

(D(h)= :hZ(xl) :hz(xz)"'hz(xn) .

h(x) h(x,)-h(x,)
Trong d6 he B(I,R"), v6i h=(h(x,),h(x,),....,.(x,)),Vi=1n va M(rxn) la tap hop

tAt ca cac ma tran r hang , n cot . Hién nhién M (rxn) la mot khong gian tuyén tinh dinh
chuén hiru han chiéu véi chun :

||(D(h)||M(r><n) = maX”h(xi)”R" '

1<i<n
Theo didu kién (ii) thi K bi chin tai timg diém , nén Vh e K,3C,,i=1,n sao cho :
(x|, <C.Vi=1nVYhek.

Do d6 néu dit C = max C,, tadugc :

1<i<n

|le®),,., <C.VhekK .
Vay ®(K) la tap bi chan trong khong gian M (rxn) , do do6 1a tdp hoan toan bi chan . Vay

A A . . A F A . qs , & S 1iAl 1a . &
nén ton tai m qua cau co tamt],bankmhg,kyhu;u laB(, g) sao cho :
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O(K) UB(;,.,%) .

j=1
r a1 R . . A . & L A X e X s A
Ta c6 thé chon cac qua cau B (¢j, —) c6 giao khong rong véi ®(K), vi n€u qua cau
6
nao co6 giao rong , thi ta loai nd di .

Vivay (Vhe K,3 chi séj ) sao cho ®(#) eB(tj,g) .

=N Hq;(h) —L HM(rxn) < %

< max

1<i<n

h(xi) - tji HRr < %

o lne) -1, <%,v1’=1,n (1)

< . L L. A . € \
Mat khac véi moi qua cau B (%, 5 ) »tachon dugc ham %, € K sao cho

D(h;) B(tj,%) elom)-1,, . < %

= maxl )=, <
ol e)-1,, <%,Vi =Ln. )
Tu (1) va (2) ta dugce
)=, ), < g,w ~1Ln . 3)

Ta s& ching minh rang : K UB(hj,g) , trong d6 B(h,,¢) la qua cau trong B(I,R") , ¢6

j=l
tam tai 4j va co ban kinh ¢ .
Trude hét , 1ay batky € K . Theo (3) , ta thay ton tai chi s6 j sao cho

ey —n,(6), <§,vl'=1,_n :

Tiép theo , lay batky xe.Vi I | JB(x,,5,) nén i sao cho x € B(x,,3,).
i=l
ViK déng lién tyc tai tung diémtrén 7, va hh €K ,néntaco
&
Jio-hw, <%
&
|,y =, ()|, < 3

Mat khac, Vxel,taco:
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[ZIEIETNES B VIESEVICH MER VIESEVNES) RS VRCAEYNE) M
Do dé :
|hGo)—h,(x)| < &, vx e 1

& S}g? Hh(x) —h, (x)” <&

R
& heB(h;,¢)

Diéu nay c6 nghia , (Vh e K,3j) sao cho he B(h,,¢)

o Kcl Bh,e) .
j=l

Vay K 1a tap hoan toan bi chin trong B(I,R"). Nhung vi B(I,R")day du nén K la
compact twong ddi va dinh 1y 2.2 chimg minh xong

Dé chimg to rang tiéu chuin compact twong d6i nay 1a khong tim thudng va né chira
mot 16p ham do dugc , bi chan kha rong rai , ta xét thi du sau day .

Thi du 2.1 : Xét truong hop X 14 quan tric ngu nhién 1 chiéu ¢ tap tri = /a,b] . Hién
nhién / 1a tap compact trong R . Xét anh xa & : I — R . Ky hiéu khong gian cac ham % do
duoc, bi chan trén / va c¢o tri trong R 1a B(/,R)=B([). D¢ thay B(I) la mot khong gian
Banach v6i chuén

[, = Suplhc)

2

Cho «,C,,C,la cac sb duong . Ky hiéu K 1a tap hop cac ham do dugc bi chanh: / > R
sao cho |h(a)| < C, va |h(x)-h(y)|<C,|x—y|",Vx,y eI =[a,b] .

Ta s& chimg minh ring K 13 mot tip compact twong ddi trong B(I) .
Trude hét ta chimg minh ring K bi chan déu trén /a,b] .
VheK,Vxela,b] , tir gia thiét ta c6

|h(x)—h(a)| < C,|x—a|" .

=|h(x)| < |h(a)|+ C, |x—d|"

<C+G|pb-a|" <C,VheKk.
Mit khéc , v6i batky e >0, chon 6 =3(s) >0 sao cho C,6“ <& . Khi dé véi moi 4 e K va
v6i moi x,y e[a,b]sao cho |x—y| <5, ta dugc :

|h(x)=h(»)|< C, |x— )| < C,.67 <.

Vay K ddng lién tuc trén /a,b] . Nén theo dinh ly 2.2, K la compact tuong dbi trong
B(I). Hon nita , ta c6 thé thay rang , that ra K 1a tdp compact trong B(I) . Muon vy , ta chi

Trang 8



TAP CHI PHAT TRIEN KH&CN, TAP 9, SO 9 -2006

can chimg minh rang K 13 tip déng trong B(I) . That vay , liy bat ky day (h,) c K va gia stir

||hn - h|| — 0. Ta sé& chimg minh ring h e K .

B(I)
Trudc hét, vi (b)) K nén

|, () =1, (M| < C, [x =", ¥x, y €[a,b]
Theo gia thiét ta ¢6 An hoi tu déu vé & trén [a,b] nén khi cho n — +o , ta dugc

[A(x)~h(y)| <

Mit khéc , ta ciing ¢6 |, (a)| < C,,Vn va h,(a)hdi tu déu vé &, nén ta c6

“ ,Vx,y €la,b].

|h(a)|<C,.

Vay ta c6 dong thoi |h(a)| < C, va |h(x)—h(y)|<
do K dong . Suy ra K 1a tap compact cua B(1) .

“ ,Vx,y€ela,b].Nén he K va do

2.1.Vé su ton tai wéc lwong Bayes trong ciu tric thong ké

Xét phan tir ngau nhién X c6 tap tri 1a khong gian metric compact 7 . Xét khong gian
Euclide r-chiéu Rr va tdp compact ® — R”. Ky hiéu vét cia o -dai sd L trén tap Ola
B(©®) . Tap Odugc goi 1a khong gian tham compact. Theo quan diém Bayes, trén
(©,B(0)) ta xac dinh mot do do xac suat 7 va goi la phan phdi xac suit tién nghiém ciia
tham 4n 0 €O .

Vi I compact nén / 1a mot khong gian metric day du kha ly . Twong ty © ciing 1a mot
khong gian metric day du , kha ly . Do d6 v6i X va@ € ©® nhu trén , ton tai phan phdi xac
suat c6 diéu kién chinh quy P*'?,0 € © thuong dugc ky hi¢u la 0,,0 € ©® (xem [7], [8])

Pinh nghia 3.1 : B ba (X,/,{0,,0 €©}) goi la cau tric théng ké véi tham 4n 0 © .

Xét truong hop dac bigt khi: X =@(0)+¢ (*)

Trong d6 : & : Vecto sai s6 ngau nhién c6 tri trong Rr

@ : Ham phi tuyén cho trudc
@ : Tham andinh vi €O

Luc d6 phuong trinh (*) goi 1 mo hinh thdng ké phi tuyén véi khong gian tham
compact ® c R".

Muc nay nham ¢ng dung tiéu chuin compact tuong dbi trong dinh 1y 2.2 , dé chung
minh sy ton tai wéc luong Bayes cho tham an 6 € ©, trong chu trac thong ké . Truoc hét ta
nhic lai va dinh nghia vé udc lugng Bayes da xét trong [1] — [4] .

Dinh nghia 3.2 : Ham Borel do dugc h : (/,£(/)) > (R",%) goi la uéc luong cua
tham an f €@ c R".

Udc luong h goi 1a bi chin néu :

Sz:lp”h(x)”R,. <400 .

Tap hop tat ca cac ude lugng bi chén cia tham 4n 0 e @, theo dinh Iy 2.1 1a mot khong
gian Banach B(I,R") véi chuin

Pinh nghia 3.3 : Cho ham L : R"x® — R va ham H: /x® — R" x® duoc x4c dinh
boi H(x,0)=(h(x),0) .

Trang 9



Science & Technology Development, Vol 9, No.9- 2006

Ham hop L(h(.),.):=L,H :Ix® — R* dugc goi 1a ham ton that cia u6c lugng 7 .
Pinh nghia 3.4 : Phiém ham v : B(I,R") —» R dugc xéac dinh boi
w(h) = [ [ L(h(x),0)Q,(dx)7(d6) goi 1a ham mao hiém Bayes voi phan phdi xéc
07

suét tién nghiém 7 .

Udc lugng he B(I,R") thoa diéu kién l//(};) = zi;r(lzfze")l’//(h) goi 1a udc lugng Bayes
v6i x4c suat tién nghiém 7 .

Cho p 1adg do o -hiru han trén khong gian do dugc (/, £ (1)) va gia sur
0, << u,v0e0®. Luc do, theo dinh ly Radon - Nicodym, tdn tai ham mat do xac suét cd
diéu kién chinh quy f,(x) c6 dang :

_ O, (dx)
Jo(x)= () (xem [6]).

Khi 4y ham mao hiém Bayes s& duoc viét dudi dang

v (h) = | [ L(h(x). 001, (x)u(dx)z(dB) .

Pinh nghia 3.5 : Ham ton that L(y,0) goi la lién tuc déu dbi véi y va ddng bac dbi véi

0 néu (Ve > 0,36 =5(¢) > 0) sao cho
("=, <6=|L(.0)-L()",0)|<&,Vy',y" e R,V OeO®) .
Tir cac dinh nghia trén , ta c6 dinh 1y sau day vé udc luong Bayes .

Pinh Iy 3.1 : Cho cu tric thong ké (X,1,{0,,0 € ®})va B(I,R")la tap hop tit ca cac
ude luong bi chan 5:1"1a tham 4n @< ® . Gia st tap K cac udc lugng cua € va ham tdn that
L(y,0) thoa cac dicu kién :

(1) h(l)cO,VheK.

(i) K QGng lién tyc tai ting diérp trénl. ‘ ’

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

Khi 4y K 1a tap compact twong ddi trong B(I,R")va trong 16p udc lwong K , ton tai woc
lugng Bayes . .

Chirng minh : Vi © compact , nén theo di€u ki¢n (i) IM >0 sao cho

iz{;||h(x)||k, <M, VheK .

Do d6 K 14 tap hop dong bi chan cua khong gian Banach B(Z,R"). Mit khac , theo diéu
kién (ii) thi tap K ddng lién tuc tai timg diém x e /. Vi vay theo dinh ly 2.2 thi K 1a tap
compact turong ddi trong B(I,R"). Tiép theo , ta s& chimg t6 rang , tr A([)c O,Vhe K
suy ra h(I)c®,Vhe K. That vay, lay bat ky he K. Khi 4y A(h,)c K sao cho
h,—h||, =0 khi n— +o

< Sup
xel

h,(x)=h(x)|,, = 0,n — +0

=
Vih eK,nén h(x)e®,Vxel,VneN .
Nhung vi © compact nén h(x) €®,Vxel,Vne N ,ticla h(I)  ©. Piéu niy c6 nghia
WI)cO,vhek .
Cubi cung xét ham mao hiém Bayes w:B(I,R") > R* duoc xac dinh boi

h,(x)=h(x)|, = 0,Vxel,n— +o
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w(h) = [ [ L(h(x),0)1,(x) ()7 (d6) .

Ta sé& ching minh rang y lién tuc déu trén B(I,R’), thc la ta phai ching minh
(V&> 0,38 = 38(¢)) sao cho (|h'~h"|, <8=|¥(h")—¥(h")|<e,Vh',h" e B(LR").
Thét vy , ta thay tir [|h'—h"|, <8 =||h'(x)=h"(x)||,. <8,Vx 1. Tir nay va theo diéu

kién (iii), ta duogc :
|L(h’(x), 0)—L(h"(x), 9)| <eg

Suyra: [y (h')—y(h")| < j j |L(K'(x),0) = L(h"(x),0)|0, (dx)7(d6).
< j j £0,(dx)r(df) = ¢

Vay w lién tyc déu trén tap compact K — B(I,R"). Do d6 JheK sao cho
t//(};) = hn[t; w(h) . Pinh Iy ching minh xong ?

Trong dinh 1y 3.1, néu thay diéu kién lién tuc déu va déng bac ctia ham ton thét L(y, 0)
bang diéu kién Lipschitz , ta s& c6 dinh 1y sau ddy .

Pinh 1y 3.2 : Cho céu tric théng ké (X,1,{0,,0 € ®}) va B(I,R")1a tap hop tt ca céc
uQc luong bi chan cac “tham dn @ e ®. Gia st tap K cac udc luong cua 8 € ® va ham ton
that L(y,8) thoa cac dieu kién

(1) h(I)cO,YVheK

(i) K (?6ng lién tyc tai ting djém trén [ .

(iii)Ham ton that L(y,#) thoa dicu kién Lipshitz, tirc 1a

AC>0:[L(y,0)-L(Y",0)| <C|y' -y, . ¥,y eR",VO<O.

Khi 4y K 1a tap compact twong ddi trong B(I,R") va trong 16p udc lugng K ton tai woc
lugng Bayes . ) .

Chirng minh : Chuing minh giong nhu dinh 1y 3.1 va céac dinh 1y ton tai da xét trong cac
bai[1]-[2]. ) . ‘ ‘

Nhdn xét : Neu L(y,0)thoa dicu kién Lipschitz thi L(y,6) s€ lién tuc déu va dong bac
d6i véi 6, nhung nguoc lai chua chic dung . Nhu vdy dinh ly 3.1 rong réi hon dinh 1y 3.2..
Tuy nhién dé€ g dung vao bai toan xap xi udc lugng Bayes s€ xét trong muc 4, thi dinh ly
3.2 lai to ra ¢6 hiéu luc hon .

2.2.X4p xi wéc lwong Bayes trong mé hinh thong ké phi tuyén 1—chiéu

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

X=¢pO@)+¢ .

Trong do :

X : Pai lugng quan tric ngiu nhién co tri trong tap I < R

I : Tap compact thudc R .

@: Tham an dinh vi, 0 ®

® : Tap compact thudc R

& : Sai s6 ngau nhién nhan gia tri trong R va Es=0.

Ky hiéu B(I) = B(LR) 1a tap hop tat ca cac wéc luong bi chin , xac dinh trén tap
I c R vacotritrong R .

Hién nhién B(I) 1a khong gian Banach va 1a mot 16p udc luong ciia tham an dinh vi
0.
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Ky hiéu C(1) = C(LR) 1a tap hop tat ca cac ham lién tuc xac dinh trén tap [ c Rva
c6 gia tri trong R . Hién nhién C (1) cling 1a mdt khong gian Banach va C(1) < B(I).

Pinh Iy 4.1 : Gia st K 13 mét 16p wdc lugng cia tham an dinh vi 6 € © thoa cac diéu
kién cua dinh 1y 3.2 . Gia st |f,(x)|<C’,Vxe1,V0e®.Khi dy co thé xép xi uéc lugng
Bayes ctia tham 4n dinh vid € © béqg mot da thac .

Chirng minh : Vi K thoa cac dicu kién cta dinh 1y 3.2 nén K 1a mot tap compact tuong
dbi trong B(I) va ton tai udc lugng Bayes hek .

Vi he K c B(I), nén Ve >0, theo dinh Iy Lusin , tdn tai g € C(I) sao cho :
g
HD<gcoc
Véi A= {xel L h(x) # g(x)} va ula do do Lebegues trén R . Ciing theo dinh 1y Lusin ,

AC" >0 sao cho : ‘};(x)‘ <C",
v (h=w(2)| < [ [|LGh),0) - L(g(x),0)|f, (1) u(d)z(d0)

g(x)|<C". Do d6 taco:

= [ |£Gi(x),6) - L(g(x),0)f, (0 pu(x) e (d0) +

L(h(x),0) = L(2(x), 0)f, (x) () (dO)

@ =

1-4

= [ |£Gk(x).6) - L), 0)f, (0 pu(a)2(d6)
< [ [l -gfyudnrae)

<[ [2€.0'C" u(dvye(d0) = 2C.C".C" () < g
04

A A £
Vay (B —(g)] <.
Mat khac , v6i £ >0 va g e C(I) nhu trén , theo dinh ly Xﬁp xi Weierstrass, ton tai da
thac P, € C(I) cobac n= n(e,h) vahésb a=(a,,a,,..,a,) € R"" , sao cho :

&
<—.
cn  2C

Hg—ﬂﬂ
Tu day ta dugc :
() -w(P,)| < [[|E(e().0)~ L(P,,(x),0)|f, (x) u(dx)r(d0)

< [[Clg() - P, ()|f, (x) u(dx)r(d0)

cC ¢
dx)t(df) < —=—
C(”Qe( xX)7(d0) C 2

SgCHg—fL,a

Do dé : |y (h) -y (F,,)

< §+§ =¢ vadinh ly 4.1 chiing minh xong *

Tiép theo ta di tim thuit toan xay dung da thirc xap xi Pn, . Trudc hét , ta thiy da thirc
nay co6 bac n =n(h, &) phu thudc vao 2 va hé¢ $6 a= (ay,a,,...,a,) € R™.
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Theo cach xac dinh phiém ham w, ta thiy w(F, ) chi phu thugc vao hé s6 ae R™' . biéu
ndy c6 nghia Vae R"",3ly(P,,)eR". Do d6 ton tai ham nhiéu bién F:R"' — R* duoc
xéc dinh boi F(a)=w(P ) .

Chu y rang véi '€ K va h'#h thi ton tai n'=n(k',&)va do do ton tai khong gian
R"'cung v6i 4nh xa F:R"' — R* dugc xéac dinh béi F(a)=y(P,,).
Nhu vay sb bac n khong dugc xac dinh duy nhét va do d6 ham F khong dugc xac dinh trén
cung mot khong gian R""'. Didu nay gy kho khin cho viée xdy dung da thic xap xi P,
cua ta.

Tuy nhién , do tinh compact ctia tap K, ta thay di€u kho6 khan nay c6 thé vuot qua boi
dinh ly sau day .

Pinh ly 4.2 : Cho tap compact K < B(/) vag >0 nhu dinh 1y 4.1 . Khi ay ton tai duy
nhit mot n € N va twong tmg vdi no 1a da thirc P, , saocho:

() -y (P,)|<eVhek .

Chirng minh : Vi K compact , nén véi &>0 cho trudc sé& ton tai hitu han

hhy,...h € K saocho: K c UB(hj,%) , trong do héng s6 C duoc xac dinh theo dinh
J=1 .

1y3.2.

Trudce hét véi h; , theo dinh 1y 4.1 s& ton tai n, = n(h, &) va da thirc twong tng P, , v6i hé

135Gy

s0 a, € R""'sao cho:

‘l//(h]) ~y(F, ., )‘ <&
Tuwong tu , v6i As , theo dinh 1y 4.1 , ton tai n, =n(h,,&)va da thuc twong ting B“, vOi hé

A 1
s0 a, € R*" sao cho :

) -we,, )| <.

Dit n=maxn, . Lic d6 ta xdy dung dugc mot da thirc P, c6 bac n va c6 hé s6 a e R™"'

1<j<s

sao cho ‘t//(h)—l//(PM) <gVhek.

That vay , lé'ly bat ky he K.ViKc UB(hj,%), nén ton tai chi séj sao cho :
J=l .

il <

5 2.C

Do d6 : |y (1) ~y/(h,)| < [ [|L(h(x).6) ~ Lk, (x).0)|f, (x) u(dx)z(d6)

< [[C|peo)—h, )|, () p(d)z(d0)

= QCH’I —h H Jo(x) pu(dx)r(d0) < g

B(I)

Trang 13



Science & Technology Development, Vol 9, No.9- 2006

Vay |~y )| < M

Mat khac , voi hj € B({)nhu trén , theo dinh 1y 4.1, ton tai g€ C(I)sao cho:

£
) -wg)|<-

Véi ham g nay ,s€ ton tai mot sd nguyén duwong nj va tuong mg voi no 1a da thic
P, véih¢sd a, € R""sao cho :

.4, j

&
< —_—
cay 4C

v(g)-wp,, )< [[|e, 0.0~ L&, , @0.0)fudndo)

gj_Pn

p“w

Suy ra:

si!c

Tuy nhién , vi n=maxn,, nén ta c6 thé xay dung mot da thire P v6ihéso aeR™ nhu

1<j<s

o(X)pu(dx)z(dO) < %

()

g/ _R’j,ay,j

sau :
P (x)=P, , (x)+0x"" +.+0x" =P, (x).

mﬂ@ukﬂm—qm}0=kxw—&A@

Dods: ng _R’f’% c) B ng ~ha ey’
&
Suy ra : ng -P, ) <R
A A &
Vay nén: |y(h) -y (P,)|<= @)

Tir (1) va 2) ta duoe [y ()~ (B, < S+5 =e.Vhe K |

Dinh 1y 4.2 chung minh xong *
Cubi cung dua vao dinh Iy 4.2 ta tim dugc mdt thuét toan xay dung da thurc cuc tiéu xép
xi véi uéc lugng Bayes he K .

3.THUAT TOAN

Theo dinh 1y 4.2 , V&> 0,3!'n=n(g) sao cho |l//(h)—t//(PM) <&,Vhe K. Do d6 véi

moi a € R™", ton tai mot anh xa F:R™ —> R*
duge xac dinh boi F(a)=w(F,,).
Tiép theo , ta dat :
A, ={aeR™ :jy(h)-F(a)| <&

4:U4W

hek

Trang 14
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Ta thay A, , # 0vi ta vira ching to rang Vh e K ludn ton tai da thirc P, ,(tcla co vecto
aeR"")saocho:
w(h-w(P,,)
ely(h)-F(a)|<e.
Gia sir F dat cyc tiéu trén A4, Khidy 3a" e 4, F(a") = inf F(a) .

<&

Gia sit 4 1a mot u6c luong Bayes thudc K , tirc 1a
y(h)=infy(h).

V6i h ndy , ludn ton tai da thiee P, ;, voi bac n va véi hé so @ € R"' sao cho :

F(a) -y (h)| <z (1)
Tir day , theo dinh nghia ctia 4, ta thiy d e 4,
Dodé: F(a )-F(a)<3.e (2)

Mit khéc , ta c6 dong thoi :
F(@)-w(h)<e¢
y(h)-w(h)<e
w(h")-F(a)<e¢

Suyra: F(a')-F(a)>-3¢ 3)
T (2)va(3)suyra:
|[F(a)-F(a)|<3e (4)

Tu (1) va(4)suyra:
F(a*)—y/(li)‘ <4s.

Véi a” e R ¢6 thé xdy dung dugc da thuc P, . thoa dicu kién F(a')=w(P, .).

Do do: ‘t//(f;’a* )— v//(i;)‘ <4e.

Diéu nay c6 nghia ta da tim dugc thuat toan xay dung da thirc cuc tiéu Pn & xap xi ude
luong Bayes hek .

4.THAO LUAN

C6 thé xét trudng hop khong gian tham @ 1a tdp compact trong mot khong gian Banach
kha ly rdi dua ra tiéu chuan compact trong ddi cho khong gian ham twong tmg.

Ciing c6 thé xét bai toan xap xi trong truong hop n > 1 .Céac van dé nay s& dugc khao sat
trong mot tuong lai gan.

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
functional 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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