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TOM TAT: Trong bai nay, tdc gia chi ra su t6n tai woc heong Bayes trong mot [6p ham
do dwoe, bi chin nhung khéng lién tuc. Tdc gia ciing tim dwoc xdp xi ciia wéc luong Bayes
trong mdt [6p ham do duoc, bi chan.

Tir khéa: Tiéu chudn compact twong d6i, mé hinh phi tuyén 2_chiéu, wéc luong Bayes.

1.PAT VAN DE
Théng ké Bayes noi chung va uéc luong Bayes néi riéng dang dugc khao sat rong réi (
xem [1] — [5]). Trong [5] d& ching minh sy ton tai uc lugng Bayes dua trén tiéu chuan ve
tinh compact tuong doi ctia mot 16p ham do dugc bi chan( tiéu chuan nay tuong tu nhu tiéu
chuén compact tuong doi ciia Ascoli — Arzela da duoc phat trién trong [6]).
Bai nay sé tiép tuc khio sit udc lugng Bayes dya vao tiéu chuén compact tuong d6i néu
trén. Trude hét ta dua ra vai ky hiéu : '
I : Khong gian metric compact v6i metric d(x,y),x,y €/ .
X : Phin tir quan tric ngdu nhién c6 tap trj 13 7
R’ : Khéng gian Euclide r_chiéu
B(/),B,: Cic o _dai s6 Borel trén I va R"
2. VE MOT TIEU CHUAN COMPACT TUONG PpOI TRONG KHONG GIAN
BANACH
Xét mé hinh théng ké phi tuyén c6 dang:
X=p@)+¢
Trong do:
£ 1 Vecto sai s6 ngau nhién c0 tri trong /
@: Tham 4n dinh vi, 8 € @
¢ : Ham phi tuyén cho trude,: © > R’
® : Tap compact thujec R’
Pinh nghia 2.1
Ham Borel do duge h:(I,B (I)) = (R",B,) goi la uéc lugng ciia tham in 0e®cR'.

U'6c lwong 4 goi 1a bi chan néu: sup ||h(x)||R, )
xel
Tép hop tit ca céc udc luong bi chan ky higu la B(I,R")
Pinh 1y 2.1: Tap hop B(I,R") 1a mét khong gian Banach v6i chuén
[Al, = sup ol
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Pinh nghia 2.2: Tap hop K < B(I,R") goi la ddng lién tuc tai timg diém trén I néu
(Ve>0,Vxel,36 =0(¢,x))sao cho
(d(x,y)<8, = h(x)—h(y)“w <&, VheK)
Tap hop K < B(I,R") goi la dong bi chin tai timg diém trén I néu (Vx e I,3M_ > 0)
<M, VheK)

Tiép theo, ta s& phat bidu mét tiéu chuin compact tuong déi trong B(I,R"). Tiéu chuén
nay da dugc chimg minh trong [5] (xem [5], dinh 1y 2.2).

Pinh Iy 2.2 (Tiéu chuén compact twong déi trong B(I,R") : Cho tap K < B(I,R") théa
céc diéu kién :

(i) K ddng lién tuc tai timg diém trén I

(i) K dong bi chan timg diém trén I

Khi 4y K 14 tp compact twong dbi trong B(I,R").

Ta s& dung tiéu chuan nay dé khao sat bai toan udc luong tham a an @€ ® c R". Mit khac

tiéu chuan nay kha gidng tiéu chuin compact twong d6i ciia Ascoli-Arzela, tirc 1a tiéu chuan
compact tuong ddi cho 16p ham ddng lién tuc va dong bj chan trong khong gian céc ham lién

tuc C(I,R").

Pé chimg to ring tidu chuin compact tuong dbi ndy la mot mé rong déng ké cua tiéu
chuin Ascoli-Arzela, ta phai xay dung mot 16p ham K gdm cic ham do dugc, bj chin nhung

khéng lién tuc va tao thanh mdt tap compact twong dbi trong khong gian Banach B(I,R").

Dinh ly sau day sé& chi ra sy kién d6 cho t:;‘lp]? c B(I,R"Y), v&i I < R' (xem [7], bai tap
576).

Pinh 1y 2.3 (Vé mét tap compact twong dbi trong B(I,R")): Cho tap compact =[0,1].
Xét cac tap hop thude I ¢6 dang:

Xéttap K ={fn :nzl} , trong do

P 1 xek,
"o xekE’

221 2 225 2i+1
voi E, . 3 E° = il
U': n 2n:| va n g 2?1 2n

Khi 4y K 12 tz,’ip compact tuong dbi trong khong gian Banach B(/) = B(I,R")

Chitng minh: Trudc hét, ta thiy diamE, = ;—j— 212:1 = —2-1; va
2i+1 2 1

" o
Ta chimg t6 ring K thoa c4c tinh chét cta dinh 1y 2.2.
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2i—1 2:]

That vay, ldy x € E, . Ta thdy Jisao chox € [ > or

d
Lic da, Ve >0, tachon o, =0(¢,x) <2—n.

; 1 2i-1 2i
Khi ay véi d(x,y) <0, ,taco d(x,y)<2—n.8uyra ye|: 12” ,2—::|€Eﬂ

f,(x) -1, <&V, eK.
2i 2i~1J
gr® gn |

Do d6 f, (x)=f,(y)=1.Nén

Mat khéc, ldy x € E°. Ta thdy Jisaocho x € |:
5 1
Lic d6 Ve >0,tachon 8, =3d(&,x) < >

x 1
Khi ay véi d(x,y) <o, tacd d(x,y) <En-

e E°

n

Su . [21 2i—1]
ra "
Y I ¥ Y.

Do vy f,(x)=f,(»)=0.Neén |f,(x)- f,(»)| <&, Y], €K.
T ddy suy ra K la ho ham ddng lién tuc tai timg diém trén I Hon niia
<L Vf, e K, vay K 1a ho ham ddng bi chin tai tirng diém trén L. Nén, theo dinh 1y 2.2,

K 1a tdp compact tuong ddi trong khéng gian Banach B(/) = B({ ,R") va dinh Iy 2.1 dugc
ching minh.

Ciing theo cach xay dung nay thi f, 1a cac ham gian doan trén [ =[0,1]. Véy ta da xdy
dung dugc mét 16p ham do dugc, bi chin, khong lién tuc trén I va tao thanh mét lop compact
twong dbi trong khong gian Banach B(I) = B(I,R").

Nhu vay tiéu chuan compact trong dinh ly 2.2 1a mgt mo rong dang ké cua tiéu chuén
compact tuong dbi Ascoli — Arzela( Vé 16p ham K, xem thém phén phu luc).

Trong muc 3 tiép theo, ta s& ding tiéu chudn compact tuong ddi trong dinh 1y 2.2 dé giai
quyét mot bai todn ude lugng tham &n thong ké.

3.UGC LUONG BAYES TRONG KHONG GIAN BANACH

Ta trd lai md hinh théng ké phi tuyén dd xét trong muc 2.

X=p@)+¢

Ta s& str dung khai niém nhu ham tén thit L(A(x),8), ham mao hiémy (h), phan phoi
tién nghiém 7(d@) , uéc luong Bayes v.v...da trinh bay trong cdc dinh nghia 3.3, 3.4 trong [5].
Tuong ty nhu dinh ly 3.2 trong [5], ta c6 dinh Iy ton tai uc lugng Bayes nhu sau:

Pinh Iy 3.1: Gia st K < B(I,R")1a tip cac u6c luong cia tham 4n @ € ® c R” théa cac
diéu kién:
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(i) h(I)c ®,Vhe K
(ii) K ddng lién tuc tai timg diém trén I
(iii) Ham tbn thét L(y,d) thoa diéu kién Lipshitz, tirc 12 :

3C>0:|L(y,0) - L(Y",0)| < C|y' = '], VY, )" € R, VO ®
Khi 4y K la tap compact twong déi trong B(I, R")va trong 16p uée lugng K , ton tai udc
lugng Bayes

Tiép theo, ta xét bai toan xap xi uéc lugng Bayes trong m6 hinh thdng ké phi tuyén
2 chiéu c6 dang nhu sau:

X=p@)+¢
Trong do:

I: Tap compact thuéc R*
X: Dai luong quan tric ngiu nhién cé tap tri 1a ] c R?
® : Tap compact thudc R*

@: Tham 4n dinh vi, 0 € ©®

@ : Ham phi tuyén cho truée, ¢ : © — R?.

C(I): Tép céc ham lién tuc xé4c dinh trén ] < R” va c6 trj trong R’

Tuong tu nhu dinh 1y 2.2 trong [4], ta cé dinh 1y xép xi udc lugng Bayes ciia tham 4n dinh
vi @ € © trong md hinh phi tuyén 2_chiéu nhu sau.

Pinh 1y 3.2: Cho K 1a tip c4c uéc lugng cia tham 4n dinh vi @ € © thoa cac diéu kién
cua dinh ly 3.1.

Giast 3C":|f,(x)|<C,Vxe,V0e®

Khi 4y c6 thé xiy dyng duoc mét da thirc 2 bién x4p xi udc lugng Bayes h ciia tham 4n
fe®@cR

Trong [5] di chi ra da thic gy c6 dang P, (x,x,), Vi s6  bac
(n+m) =(n+m)(h,&)vavéihésb a=(a',a’,..,a") , trong d6

& =al e M(n+1)x(m+1),¥j =Lr.

Nhic lai ring, ta ki hiéu M ((n+1)x (m+1)) 1a tap hop tat ca c4c ma trén c6 (n+1) hang
va (m+1) cot.

Ciing chii ¥ ring s6 bac (n+m)=(n+ m)(h, €) nén s6 bic &y phu thude vaohe K . Mit
khéc, theo dinh nghfa cia him mao hiémy , ta thay y(P,,,,,) chi phu thujc vao hé 56
a' =(a’) véi &' =al e M((n+1)x(m+1). Didu nay cd nghia,

j=t’

va=(a') ,3(B,,,)€R". Do do ton tai ham nhiéu bién
" ;

F:[M((n+1)x(m+1))] - R"sao cho F(a)=y(£,,,,.)
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Do vay, véi W' e K va I’ h s& tn tai (7' +m')=(n"+m")(K',&). Tir ddy suy ra ton tai
anhxa F': [M((n' +D)x(m' + 1))] — R" duoce xac dinh boi F(a)=y(P
Nhu vay s6 bac n + m khong dugc xac dinh duy nhat va do d6 ham F khéong duoc xac dinh

n'+m' Cf)

trén ciing mot khong gian [M (n+1)x(m+ 1))]r. bidu nay gy kho khin cho viéc xdy dung
da thirc xap xi P, o
Tuy nhién, do tinh compact ciia tap K , didu kho khan nay c6 thé vuot qua bai dinh Iy sau.
Pinh 1y 3.3: Cho tap compact K < B(I)va & >0 nhu trong dinh 1y 3.2. Khi 4y ton tai
duy nhit ne N,m e N va da thiic tuong img P sao cho:

lw(h) -y (B,.,.)
Chitng minh: Vi K compact, nén V¢ >0, tdn tai hiru han W - hq e K sao cho:

<&, VheK

K e UB(h C ——), trong d6 C,C": 14 héng sb duge x4c dinh theo cic dinh 1y 3.1 va 3.2.

Tiép theo, ta xét cac diém hl,hz,...,hq ek.
Truéc hét véi A, theo dinh ly 3.2, ton tai n e N,m €N va da thic tuong tng
A o (%15 X, ) €6 bac (n,+m) =(n +m)h,e) vacohé )
a(n,m)e [M ((m, +1)x(m, + 1))]r sao cho
W (1) = (P i) < & -
Lap luan tuong ty cho céc /; con lai, cudi cing ta thdy, véi A, , theo dinh 1y 3.2, ton tai

n, € N,m, e N va dathic twong img £, ., ., m) €0 s6 bac
(n,+m)=(n, +m )(h,,&) vacohé s6 a(n,,m,) e [M((nq +1)x(m, +1))] sao cho
v () - (@,

bit n= max(n ),m =max(m,)

1<j<q 1<j<q

Khi 4y, ta tim duoc da thirc P

<&

)cébz_‘icn—i-mvacéhésé

n+m,a(n,m

a(n,m) € [M((n+1)x(m+ 1))] sao cho
|W(h) W( m+n,a(n, m))| <é, Vh S K

Thét vy, liy heK.ViKc UB(h 2C c ——),nén ton tai chi sb j sao cho:
Jj=1

~

g
. <
ey 2C.C

<] ﬂL(ﬁ(xm) ~ L, (x), 0)|f, (1) () (d0)

Do do: !,1/(]2) -y
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< [Jelfi-n| fieuE@o

~h)|  fi@uld)edo) <
B(I)

Viy |

£
< -
2
Mat khac, voi h; € B(I) nhu trén, theo dinh 1y 3.2, t6n tai ham g, € C(I) saocho
£
’W(hj) _W(gj)| < Z
v6i ham g; nay, s& tdn tai cc s6 nguyén duong n ;oM va da thurc tuong tmg voi ching 1a
P, i, €ObAC 1, +m; VA c6 hé sb a(n;,m,;) € [M((nj +1)x (m, +1))] sao cho

w®
c() 4C.C’

gj _Rz +mg.a{n;,m;)

Suy ra:

V&)~V Bym i) < [ ﬂL(g (122,00~ LCBy s, i (2 %20, 8] fo (X)) (d0)

oy Fo (AT

n+h‘!

Tiép theo, vi n= max(n;),m=max(m,), nén ta xdy dyng dugc da thirc P co

1< <q 1<<q n+m,a(n,m)

bac m + n va c6 hé sb a(n,m) e [M((n +1)x (m +1))] thoa tinh chét sau:

nptl o mi+l

" m
Rﬂ+ma(nm)(xl5x2) 0+, m)(xl,x2)+0x x40 =1Dn-+m-.u(nj,,mj)(‘xl’x2)

Khi dy: x,)—F, o+ a(n, m)(xlﬂxz)’ ’g (x5 %) = Bpatnmy (%15 %3)

Do do: gj(xlﬂ'XZ) g alng,m; )( 12 Z)HC o _||gj(x|’x2) +ma(nm)( 12 2)” c()
&

Suy ra: ||g_;(xl’x2) +ma(nm)( 12 2)||C(1) 4CC'

Vﬁy nén: ’W(gj)_W(an-m,a(n,m))| =

< ¢&,Yhe K vadinh Iy ching minh xong.

Cubi ciing: ‘!,V(h) w(P,, _ ,,,))
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ON THE BAYESIAN ESTIMATORS IN A BANACH SPACE

Ung Ngoc Quang
University of Natural Sciences, VNU — HCM

ABSTRACT: In this paper, we prove existence of Bayesian estimators in a class
bounded measurable and noncontiguous functions. We investigated an approximation for the
Bayesian estimators in the 2_dimensional nonlinear models.

Keywords: Relatively compact criterion, nonlinear statistical models, Bayesian
estimators.
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PHU LUC

Trong phu luc ndy, ta mé ta va biéu thi bing hinh v& ham do dugc, b chan, khong lién tuc
da dwoc khao sat trong dinh 1y 2.3

Xét doan I = [0,1]. Ta dat E, = Bl}a s [0,-12—]

Licds £(x) 1 xekE,
cdd fi(x)=
! l 0 xeEf

921 . % 2271 2 . 2 . l
bat Ez = laz W ':iai:|:U|:2l—21>2_; :E; :[O,l]u %,Ejz J:_;:%J
4] |94 4l 2 2 4)7|8°4) G272

Licd6 £(x) 1 xek,
uc do X)=
: 0 € E¢
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bat

1 % 3 4 5 6 7 87 E\2i-1
e e o el i i I il ¥ R

. 1 2 3Y) [4 s 6 7) 372 2i+]
Sl R e PP e Pl s i~ PP

1 xek,
0 xeE;

1 2 3 4 5 6 7 8 9 10
R Pl bt P e e A e R
11 127 [13 147 [15 167 #|[2i-1 2i
o Fail Wbt e b Y ey
1 1 2 3 4 5 6 7 8 9
i -3 i ki i Pl b e o s
Up&%zz%&&}ﬁzﬂﬂ
g*har Tt T ot el Bl 2

1 xekE,
0 xeE;

2i

Lic d6 f,(x) ={

bat

Liuc do f,(x)= {
. Cac hinh vé:

A

v

Hinh 1 (cho ham f(x))
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————— —————— — —

Hinh 2.(cho ham £, (x))

A

1

6/8 7/8

|
5/8

4/8

3/8

2/8

I
1/8

A

Hinh 3 (cho ham f(x))
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