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XAP XI UOC LUQNG BAYES CHO THAM AN HON HQP TRONG MO HINH
PHI TUYEN 2-CHIEU
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TOM TAT: Trong bai ndy, tac gid tim xap xi cho wéc lwong Bayes cia tham dn dinh vi
va tham dn phirong sai trong md hinh phi tuyén 2-chiéu. Da trén céc két qua do, tac gia dwa
ra xap xi uoc lirong Bayes cho tham an hén hop bang ham da thurc.

Tir khéa: Usc lugng Bayes, tham dn hén hop, md hinh phi tuyén 2 — chiéu, ham da
thetc.

1. MO PAU

U'éc lugng Bayes |a van dé cap nhat va thoi sy hién nay trong théng ké va da dugc tiép
can theo nhiéu huéng khéc nhau (xem [1], [2], [3]).

Téc gia bai ndy tiép can bai toan uéc lugng Bayes bang cong cu va phuong phap giai tich
ham ( xem [4] —[10]). Trong d6, vin dé ton tai woc lugng Bayes ddi voi c&c mo hinh phi tuyén
khéc nhau da dugc khao sét & cac bai [4] —[7]. Con van dé xap xi uéc luong Bayes ddi véi céc
tham an dinh vi, phuong sai vahdn hop trong md hinh 1-chiéu ¢4 duoc khao sét & cac bai [8] —
[10].

Lién tuc theo hudng trén, bai ndy s& khao sa xap xi udc lugng Bayes cho tham an hdn hop
ddi vai 16p céac ude lugng bi chian trong md hinh phi tuyén 2-chiéu.

Truéc hét tac gia trinh by xap xi uéc lwong cho tham 4n dinh vi va tham an phuong sai.
Sau d6 ung dung céc két qua ay cho tham an hdn hop.

2. XAP XI UOC LUQNG BAYES CHO THAM AN PINH VI TRONG MO HINH PHI
TUYEN 2-CHIEU.

Xé mo hinh hoi qui phi tuyén 2-chiéu c6 dang: X =j (q)+e

Trong do:

X : vecto quan tric ngu nhién 2-chiéu c6 tri trong khong gian R

€ : vecto sai ngau nhién 2-chidu cé tri trong khdng gian R?

d :thamndinhvivadl Q

Q- tap hop compic trong khéng gian R

J . ham phi tuyén cho truéc, | :Q® R?

Anh xa Borel doduoc h: R?® R’ goi laudc lwgng caatham an dinh vi

Tap hop tat ca c&c woc lugng bi chian caa tham an dinh vi 9 tao thanh mot khéng gian
Banach vaki hiéula B(R?;R") .Twong ty nhu trong béi [2] , phiém ham

Y :B(R4R)® R’
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duoc xéc dinh boi he thic Y (h)=¢ ¢ L(n(x).q) f,(x)m(dx)t (dg) goi 1a ham mao
Q R
hiém Bayes voi phan phdi x&c suat tién nghiémt  trén khong gian tham Q. Nhic lai rang

L(h(x).q) dugc goi 1aham ton thit , f, (x) goi 1aham mat do cb diéu kién chinh qui va o
m 14 do do Lebesguetrén R?( xem [2])
Usc luong hi B(RZ;Rr) goi la woc luong Bayes cia tham an dinh vigl Q
véi phan phdi tién nghiémt néu
Y (R) =inf v (n)
hi B(R%:R)

Tuong tu nhu trong bai [5] taco dinh 17 vé sy ton tai wéc lugng Bayes cho tham 4n dinh

vi
. Pinh 17 1.1: Cho K latap c&c uéc lugng ciatham andinhvi 1 Q vathoa céc diéu kién:
i. h(R?)1 Q" hi K
ii. "e>0,$ phanhoach {E}" 1 RPvacacdiém x1 E,i=1m
sa0 cho:
suth(x)— h(xl.)H <e,"hl K,"i=1m
x1 E,
iii.Ton tai C > 0 sao cho:
IL(y¢a)- L(y&q)£C|y¢ y&, " y¢ydl R,"qT Q
Khi 4y K latap compic twong ddi trong B(Rz, R’)va trong 16p uéc luong K- tdn tai wéc
luong Bayes.

Tiép theo, dé xét bai todn xap xi udc lugng Bayes cho tham an dinh vi, tadua thém mot 36

gia thiét va ki hiéu. Giasir tip tri ciia vécto quan trac ngau nhién 2-chiéu X la tap compac
| | R?.Khong gian tit ca cac ham bi chan, xac dinh trén |, c6 tri trong R', ky higu 1aB(l) .
Khong gian cac ham lién tuc, x&c dinh trén |, co tri trong R, ki hiéu 1a C(1). Hién nhién B(1),
C(1) lacac khong gian Banachva C (1)1 B(1).

Pinh Ii 1.2: Gia sir tap K cac udc lugng caatham andinhvi g1 Q thoa cac diéu kién cua
dinh Ii 1.1. Gia sir ham f, (x) bi chan déu. Khi 4y c6 thé xay dyng dugc mot da thirc 2 bién
Xap xi woc luong Bayes .

Chirng minh : Trudc hét, theo dinh I 1.1, tn tai uéc luong Bayes hi K .

Theo gia thuyét $C¢ |f, (x) £C¢" xT 1," T Q

Tiép theo 14y wéc lugng Bayes hi K . Khi 4y $C®> 0sa0 cho:
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~

09, = A (4] £ A = (3 (0 (... (x)

Trong d6 cac ham ﬁj = ]7 lado duoc bi chan, x&c dinhtrén |, cé tritrong R.

Theo dinh Ii Lusin, v6i e >0 cho trudc, ton tai cac ham g;, j :]7 lién tuc, xac dinh
trén | sao cho:

m{xT 1:h;(x)* gj(x)}<m

v6i mlado do Lebesguetrén R?

Pat 9=(0,,0,,- 0, )- Tathdy h(x)* g(x)khi vachi khi tn tai it nhit mot j sao cho:
rA]j(x)l g;(x).

Hon nira Hg(x)HRr £Ce

Vay nén, néu dat

A={A(x)* o(}.A ={h (x)* g, (x)}. i =Lr

e
4CCice
Véi A nhu trén, theo dinh nghia cia ham mao hiém Bayes, tac :

syra:  m(A)£Q m(A) <
j=1

¥ (R)- Y (9) £ @ (n(x).a)- L{g(x).a)f, (x)m(e)t (ca)

Eg‘g‘ﬁ h(x)- g(X)qu (x) m(dx)t (dq)+(g‘)l_(‘)A CHH(X)— g(x)

f, (x)m(dx)t (dq)

N\ » e
= @ |(x)- 9(x)|f, () m(ax)t (da)<3
QA
Mit khéc, véi e >0 va vési cac ham lién tuc g v :ZI? nhu trén, theo dinh Ii xap xi

Weierstrass cho ham nhiéu bién, s& ton tai c&c dathic 2 bién P (%, %,) sao cho
ey 8

e .
<—"1=1r
c) 2r.C =1

HgJ B F)nl+n2,é1j
Trong do, cac dathic 2 bién P 2 CODAC T+, = (n + nz)(ﬁ,e)

vaco he sb:a =(aL)T M((n,+1)(n,+1)),
v6iM ((n, +1)" (n,+1))1a khéng gian cac ma tran cip(n +1)" (n, +1)va
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k=0,n;5=0,n,.
Ky hiéu ho dathirc :

(Pwyél, PP s ) =Ps
9; (x)- P ona (X)‘

9(X)- Puuna ()] 3 (x)m{c)t (da)

tathiy : Hg - Py al )Rr =

Do d6:

() P (X)\fq (x)m(ax)t (da)
()fq (x)m(dx)t (dg) <=

nl+n2 al

i=l Qi

Suy ra ‘Y(ﬁ)—Y(P :)

n+n,

<%+% =e vadinhly 2.1 chirng minh xong 2

Thugt toan: Tiép theo taduaramot thuat todn xdy dung dathirc Xap xi A,

Trudc hét , theo cach xay dung trén , vai bat ky hi1 K, taduoc ho dathic hai bién

P = (P 0Py e Py )00 bic m+n, =(n+n,)(he) va oo he s

a=(a",a’,...a"), trongdé a’ =(al)T M((n,+1)" (n,+1)),"j =1r.

Vi Klatap compact nén ta c thé tim dugc sb n, +n, chung cho tit ca cac hi K .Nhu
vay bac (n, +n,) chi con phu thugc e, néntaky hiéu:

n+n,=(n+n,)(e)

Buéc tiép theo , tasé ¢6 dinh sd nguyén:n, +n, =(n,+n,)(e).

7 nnya

Tir ddy , do dinh nghiacaaphiém ham Y |, tathdy Y (Pmnzya) chi phu thudc vao hé sb -
a=(a’a’,..a )l M((n+1)" (n,+12))" M((n,+1)" (n,+2))" .. M((n,+2)" (n, +1))

=gM ((n+2)" (n+D)H

Toc la voi méi al M ((n+1)" (n,+1))§. tn tai duy nhit mot gia tri
Y (Pna)T R

Didu ndy ¢ nghiatdn tai mot hamss F : gM ((n, +1)" (n, +1))§ ® R", sa0 cho

F(a)=Y (P
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Tiép theo, dat :

Ni

An={al g ((n+2)" (n,+0)g ¥ (1)- F(a) <e}
A=UAn
hl K

Ham F dugc xéc dinh nhu trén c6 thé dat hoic khong dat cuc tiéu trén A, . Trong thuat
todn ndy, ta chi xét truong hop F dat cyc tiéu trén A, . Ham F nhu vy thuong gap trong mot so
phan phdi xé&c suét thong dung . C6 thé xem thi du trong [9], trang 61.

Tagoi a 1 A lagiatri cuctiéucuaFtrén A, ticla:

F(a ):Ljnf\eF(a)

Goi ﬁ laudce lugng Bayes thudc R,u'rma

Y (R) =inf v (n), hT K

Vi woc lugng Bayes h ndy , theo cach xay dung trén, s3 tn tai ho dathic 2 bién

Pyens OS5 &1 gM ((n,+1)" (n, +1))if ,socho |F (&)- Y (R) <e

Vivay , theo dinh nghiacia A, , taco al A, .

Bing cach 1ap luan tuong ty nhu trong [8], ta thdy

‘Y (h)- F(a*)‘ <de.

NS

Trcic he &b a =(a1,a2,...,a')T SM ((n1 +1) (n2+1))H , ta 8 x& dung duoc da

thuc cuc tiéu 2 bién Pnl+

nz,a' .

Véi dathirc ndy , taco :‘Y (ﬁ) Y (P ) <Zde

n+n,,a"

Nhu vay ta cd thé iy dathic cuc tiéu P s dé xép xi uéc luong Bayes h1 K vathuat
by

todn xay dung da thuc xap xi uwéc luong Bayes cho tham an dinh vi giai quyét xong .
3. XAP XI UOC LUQNG BAYES CUA THAM AN PHUONG SAI
Dinh nghia 2.1: Xé mo hinh hdi qui phi tuyén: X =j (q)+e. Ta goi ma tran higp
phuong sai cov (X, X) = cov(e,e) latham an phuong sai caamé hinh néi trén vaki higu:
cov(e,e)=s?
Nhu biét trong bai [6], s 2T M* (2" 2)1 M (2" 2), trongd6 M (2" 2) lakhong gian
cac matran cip 2vaM * (2” 2) lakhong gian cac matran xéc dinh khong am cép 2.

Kihieu B (2° 2)vaB * (2" 2) lacac s - dai s5 Borel trén M (27 2)vaM " (2" 2).
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Pinh nghia 2.2 : Anh xa Borel do dugc h:(RZ,BZ)® (M (2" 2),B(2" 2)) goi lausc
lwong ciatham an phuong sai s 2T M ™ (2" 2) (xem [6])

Ki higu B(R?,M (2" 2))latap hop tit ca cac uoc lugng bi chan xac dinh trén R? vaco
tri trong M (2" 2) . Tagoi do do x&c suit U & phan phdi xac suat tién nghiém cua tham 4n
s ? trén khong gian tham (M * (2" 2) ,B* (2" 2)). Tuong tu nhu trong bai [3] , ta c6 thé
dinh nghia ham mao hiém Bayes va uéc luong Bayes cho tham 4n phuong
sais ’T M*(s” s) véi phan phdi x&c sudt tién nghiémn .

Pinh1i 21: Cho K | B(RZ, M (2 2)) 1a1 16p céc udc lwong cia tham an phuong sai
s 2T M* (2" 2)thoa cac diéu kien:

i) h(R)I M*(2°2)," hi K

(i) "e>0,$ phanhoach {E}" 1 R® vacacdiém x T E;,i =1 m sao cho:

*0l(x)- (3, ., <e" Nl K,"i=Lm

xI E

(i) Ton tai C > 0sao cho:

L(v8s?)- L(v8s?) £C[ye y&, ,,."s°T M*(272)," yey@i M (2" 2).

Khi &y K latap compic tuong déi trong B(R?,M (2" 2)) vatrong I6p uéc luong K ton
tai wéc lwong Bayes.

Chirng minh dinh Ii ndy tuong ty nhu ching minh dinh Ii 3.1 trong bai [5] .

Pinh Ii 2.2: Gia st K lalép cic uoc luong caatham an phuong sai s 2T M+ (2' 2) thoa
céc diéu kién nhu trong dinh I 2.1. Gia sir ham mat d6 c6 diéu kién chinh qui f_, (x) bi chan
déu. Khi dy co thé xay dung dugc mot da thire 2 bién xap xi uéc luong Bayes cia tham an
phuong sai .

Chirng minh: Chirng minh twong tu dinh Ii 1.2.

Nhgn xét: C6 thé coi matran higp phuong sai s * nhu 12 phan tir thuoc R*. Lic d6 cach
chirng minh dinh ly 2.2 dwoc suy ratruc tiép tir chirng minh ciadinh ly 1.2,

Thugt todn: Pé dua ra thut todn x&y dung da thic x4p xi uoc luong Bayes hi K cho
tham an phuong sai ta ciing xét ham nhiéu bién F (a) =y (P ) :

m+n,,a
Bing céch tuong tu nhu thuat todn cho uoc luong Bayes h caa tham 4n dinh vi, ta cing

<4e.

x&y dung duoc dathic cuc tiéu Pnlmz’a, sao cho L/ (ﬁ) -y (Pnl+n2,a* )
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4. XAP XI UGC LUQNG BAYESCHO THAM AN HON HOP

Xé md hinh phi tuyén 2-chiéu c6 dang sau :

X=j (q)+e

Trong do:

X : vecto quan tric ngau nhién co tri trong khong gian R

€ : vecto sai ngu nhién cé tri trong khong gian R

g :thamandinhvi, g1 Q v&i Qlatap compact trong khong gian R’

j :Hamphituyénchotruéc,j :Q® R* .

Trong myc ndy, ta khao si uwéc lugng Bayes dong thoi cho tham an dinh vi
gl QI R'vathaminphuongsa s 2T M*(2° 2)1 M(2" 2).

Trudc hét, dé thiy M =R"~ M (2" 2) la khéng gian tuyén tinh dinh chuan hitu han
chiéu véi chuan :

Yl =[¥8e +[y8y o y=(v6y8T M =R"M(2" 2).

Ky higu B(M)=B,” B (2x2) las _dai tichciacac s _ daish B.vaB (27 2).

Xé khong gian tham Q° M*(2° 2)1 R M (2" 2). Ky hiéu B(Q)" B *(2x2) la
vétcias _daisd B(M)=B ~B(2x2) trén Q" M* (2" 2).

Pinh nghia 3.1: Cho tham 4n dinh vi q1 Qva tham 4n phuong sai s °T M* (2" 2).
Thaméan | =(q,s *) dugc goi latham an hén hop.

Ham Borel do dugc h : (RZ,BZ)® (M,B (M)) goi lausc lugng caa tham hén hop
| =(q,s ). Ham Borel h dugc goi 1a ham bi chan néu HhHB =spth(x)HM <+¥ . Tap hop

A R?

tat ca cac ham Borel bi chan ky hiéu B(R*, M) .

Dinh nghia 3.2: Cho tham an dinh vi q c6 phan phéi tién nghiém t vatham an phuong
sa S* co6 phan phdi tién nghiem n . Nguoi ta goi do do tich h =t “n |a phan phéi tién
nghiém caatham anhdnhop | =(q,s ?).

Nhu da biét, véi vecto ngiu nhién X, ton tai phan phdi xé&c suat co diéu kién chinh quy
P¥" [kyhieu 9,1 T Q" M*(2” 2).Cho mlads do s _hiru han trén (R>,B,) vagia si
Q' m,IT Q M2 2).Khidy tdn tai ham mat d6 xéc suit co diéu kién chinh quy

fi(x) -
_ 0, (dx)
h =

pinh nghia3.3:Choham H: R>* (Q° M* (2" 2))® (R>” M(2" 2))" (Q" M*(2" 2))
dugc xéc dinh boi: H(x,1 )= (h(x),! )

vachohamkhongamL: (R>” M(2" 2))" (Q” M*(2” 2))® R*

Trang 11
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Nguoi ta goi ham hop L(A(.),.):=LoH:R*" (Q° M* (2" 2))® R" la ham tén that
cuause lwong A1 B(R*,M).

Ménh @é 3.1: Giasir L laham (B,” B (2x2))” (B(Q)" B "(2x2),B (R"))_do duoc.
Khi ay L(h(.),.) laham (B,” (B (Q)" B "(2x2),B (R"))_do duoc.

Do ménh dé ndy, ta cd dinh nghiasau .

Pinh nghia 3.4: Phiénhamy : B(R*,M)® R"* dugc xé4c dinh boi
ym= o QL)1 )f,(x)mdxh(dx)goi laham mao hi ém caaudc luong h véi
) QM2 2)R?
phan phoi tién nghiém h .

Uéclugng A1 B(R?, M) thoa diéu kién:

y (h) = lig£§M)y (h) goi laudc lwong Bayes véi phan phdi tién nghiém h .

Ménh dé 3.2: Cho ham h = (h¢h®) trong d6 h¢: R* ® R va h®: R*® M2  2). Khi
ay hlaham (B,,B,” B (2x2)) do dugc U h¢laham (B,,B,)_do dugc va h¥la ham
(B,,B (2x2))_doduogc.

Theo ménh dé ndy thi
hi B(R*, M2 2)).

Tt c&c dinh nghiavaménh dé trén ta cé cac két qua sau

hl B(R*,R"" M2 2)) U hd B(R*,R") va

Pinh Iy 31: Cho K1 B(R*,M) 1a mét 16p cac uoc lugng ciia tham 4n hdn hop
| =@,sH)T Q" M*(2" 2)I R M(2" 2) thoa céc diéu kién:

(i) ARH)H1T Q M*(2 2),"hl K

(i) "e>0,${E}"_ 1 R® vacicdiém x,1 E, saocho

S}?Hh(x)- h(xl.)H <e," hl K,i =1T"-

md$C>0:

IL(y¢l )- LOy®1)E£C|y¢ y@ " y&y@ M," 1T Q" M*(2"2) .

Khi 4y K latap compact tuong ddi trong B(R*, M) vatrong 16p uéc lugng K ton tai wdc
lwong Bayes.

Tiép theo, tatim xap xi cho uéc lugng Bayes 21 K . Dé |am diéu ndy ta duarathém mot
s gia thiét vaky hiéu. Cho X lavecto ngau nhién cé tri trong R*. Gia sir tap tri | cia X |atap
compact trong R”.
Ky hieu: B(I):=B(I,M)véi M=R"~ M2’ 2)
C():=CU,M)

C&I):=C(I,R")
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C®IY:=C(I,M2" 2))
C,(I):=C(,R"

Hién nhién céc tap hop ndy 1a cac khéng gian Banach véi cac chuan sup twong ang .

Pinh |y 3.2: Gia sir K 1a16p c&c woc lugng cua tham 4n hén hop | =(q,s *) thoa céc
diéu ki¢n trong dinh 1y 3.1. Gia sir ham mat do xéc suét co diéu ki¢n chinh quy f, (x) bi chan
déu. Khi dy c6 thé xay dung mot dathirc 2 bién xap xi udc lugng Bayes caa tham 4n hdn hop
| =(,s?).

Ching minh: Vi K thoa cac diéu kién caadinh 1y 3.1, nén ton tai woc lugng Bayes Al K
cuatham anhdnhop | =(q,s ?).

Truéc hét, theo gia thiét,$C¢> 0 sao cho: |f; (x) ECE¢" xT 1" 1T Q" M* (2" 2).

Tiép theo, véi wéc luong Bayes A1 K ,$C®> 0 sa0 cho

o], =[], +|neo, ,, £ce
M R

M2 2)
voi h¢h@ 14 cie wéc lugng bi chin cuatham an dinhvi g1 Q1 R'vatham an phuong
sai s*T M* (2" 2)1 M(2" 2).Khi 4y véi e >0cho trugce, theo dinh Iy Lusin, ton tai cac
ham lién tuc g¢gl xacdinhtrén 71 R* sao cho
m{xT 1:h®%x)? g](.](x)} <L"j =1r
8.r.C.CtCce
véi he=(hhS....h® va g¢=(gtgt...,g®»

m{xT 1:h$%kx)* gi‘]lf(x)} <
_at g0

i hg.:c—.) gt= -
hE e S g8y
Trong &6 m lado do Lebesgue trén R? va C dugc xéc dinh nhu trong dinh 1y 1.1 va 1.2.

e n

e l’]:1’2
32.cceCce

v6i h@=

Tiép theo, xét d6 dotichh =t “n véi t ,n 1acéc phan phéi tién nghiém trén cac khong
giantham Qva M* (2" 2). Khi 4y, ta co:
Y-y (@€ O QL)1) L), (omdxh (dx)

oM @21

E O F|ro- e fomann

QM 2l

= 0 (- g+t g0 f omadn(@n <
QMY (221
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Tuong tu nhu dinh ly 1.2 va 2.2 véi ham lién tuc g =(g¢g® va e >0, theo dinh Iy xip
xi Weierstrass ton tai cac dathic Pynava P - voihe sH
) n+n,,b
a=(a',a,...a)1 [M((n,+1)" (n,+1))] va
b :%11 by, ET W :8&”((”1 +1)" (n, +1) M((n, +1)" (n, +1))9
§b21 b2;+z; EM((nl +1)" (n, +1) M((n, +1)" (n, +1)) g

sao cho

<
an  2r.C

g%- P

n +n, a’

voi g=(gtes....g9

@ZZ@f'F 8%0
&% g%y
). Khi 4y, taco :

< -
am  16.C

P”l*‘”z Aar I:)nl+n2 b

£ QL. LB, ., @Dl (mdoh(d)

QM2 21

gi/ i I)lzl+nz,bij vol g

Ky hiéu Pnl+n2,(é.6) =(

Y (©)-Y (B )

£ 0 EHg_ P'll‘fnz,(a,b) C([)fl (x)rT(dx)h(dx)
QM2 21
£Q' Mg,z) ICﬁ‘(gq:' Ezlmg,a c&I) +Hg¢ P,,1+nz,b C'l(]))fl ()C)I’T‘(dx}‘] (dx)

E o FA et n,... q({)+ézéz. s P,

QM22)1 J=1 i=lj

Jj=1
Suy ra & (h) -y (})’11 +n, ,(a.b))

Thudt toan: Tiép theo ta dua ra thuat toan xay dung da thic 2 bién xap xi wéc luong
Bayes ciatham andinhvi | =(q,s ?).

e
o) COmtavh () <

<e vadinhly 3.2 chitng minh xong .

Bang |4p luan tuong tu nhu thuat todn caa tham an dinh vi, taxay dung céc tap hop:

A, :{(a,b)T [M((n, +1)" (n, + )| My (h)- F(a,b) <e}

Ae = U Ae,h

K

Lap luan tuong tu nhu trong muc 1, taxdy dung duoc dathirc 2 bién Pnl sao cho:

+ny,(a’,b)
ﬁ/ (h) - y (})’11 +n, ,(dx-bx))‘ <de.

Pathuc 2 bién P on, o) Chinhladathic cyc tidu phai tim cua uéc lugng Bayes il K
b, f

chothamanhdnhop | =(q,s ?).

Trang 14
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PHU LUC

Ta xét thi du vé udc lugng Bayes cho tham an dinh vi ¢ trong truong hop 1_chiéu (xem
[9D).

Gia sir X ladai lvong ngiu nhién cotap tri 7 =[0,2]1 R . Gia sit khong gian tham Q la
tap compact [1,2]1 R vathamandinhvi gl Q=[12].

Gia sir phan phoi xéc suét diéu kién chinh quy Q, ,01 Q laphan phéi déu véi ham mat
dd xéc suat diéu kién chinh quy cé dang :

1
Jo() = a'lmmq)

| p1xT 0]
trong do 1 o, co) =i .
R0 X [0.]

Gia sir phan phdi tién nghiém t ciing |a phan phéi déu véi ham mat do xéac suét cé dang:
HQ)=L1EQ £2
Gia sir ham ton that L(.,.) c6 dang sau :

L(h(x),9) = (h(x)- q)*.
Khi 4y ham mao hiém Bayes cuadathic P, (x) véi phan phéi tién nghiém t ¢ dang:

y (B,.) = QOL(P, ,-0)-fq (x)M(dx)t (dap)
QI

22
= OGP, (%) - Q). f, (x)dxt (dq)

10

2q n o on n A

N o] i o] i 201
oA a 4.a;-x x'-29Q a,.x' +q° =—.dx(dq)

1 0€i=0 j=0 i=0 24
_én.énaa 2i+j+l_1_2éna 2i+2_1 +z

- CTGHjHDT L TG +2) 3

Diéu ndy ching to tir phiém hamy (P, ) taduoc ham s nhiéu bién F(a) sau day :

n,a

F(a)=F(a,,a,,a,,....a,)

sy =B B aa 2L o4, 201 T
S R (o R ) S (R ) (o) B!
Khi n=1,taco
3 7 7 7
F(a):F(aoval):ag +5a0-a1 +§(112 - 3610 - Eal +§
Cuc tiéu hod ham sb 2 bién ndy, taduoc :
.42 .6
a,=—;a, =—
31 31

Trang 15
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Vi vay dathirc cuc tiéu xap xi uéc lugng Bayes c6 dang:
42 6
=+ —x
( )= 31 31

ON THE APPROXIMATION OF THE BAYESIAN ESTIMATORS FOR
COMPOUND PARAMETER IN THE 2_DIMENSIONAL NONLINEAR
STATISTICAL MODELS

Ung Ngoc Quang
University of Natural Sciences, VNU-HCM

ABSTRACT: The paper describes the approximation of Bayesian estimator for the
location parameter, variance parameter and compound parameter in the 2 — dimensional
nonlinear models.

Keywords. Bayesian estimators, compound parameter, two - dimensional nonlinear
maodels, polynomial functions.

TAI LIEU THAM KHAO

[1]. P.Muller, F.A.Quintana, Nonparameter Bayesian Data Analysis, Statistical Sciences,
Vol.19, No.1 (2004), 95 - 110.

[2]. [P.M.Lee, Bayesian Satistics, Oxford University Press Inc, (2004).

[3]. P.Congdon, Bayesian Statistical Modelling, John Wiley, 2005.

[4]. Ung Ngoc Quang (1990), Vé sir ton tai wéc lurong Bayes trong mo hinh thong ké voi
khéng gian tham compdc , Tap chi Toan hoc, Tap 18, S6 1, 1-8.

[5]. Ung Ngoc Quang (1994), On the existence of Bayesian estimates in nonlinear
statistical models with compact parameter space, Acta Mathematica Vietnamica, Vol
19 .No.2, 149-160.

[6]. Ung Ngoc Quang (1995), On the existence of Bayesian estimators in
multidimensional nonlinear statistical models with compact parameter space ,
Vietnam Journal of Mathematics, Vol.23, No .2, 229-240 .

[7]. Ung Ngoc Quang (2002), Vé s ton tai wéc luwong Bayes trong md hinh thong ké vo
han chiéu véi khong gian tham compdc , Tap chi Phét trién Khoa hoc va Céng nghé ,
Tap5,S611,5-11.

[8]. Ung Ngoc Quang(1994) , Vé mét xap xi wéc lwong Bayes trong md hinh thang ké phi
tuyen , Tap chi Tin hoc va Piéu khién hoc, Tap 10, sd 4, 35 40

[9]. Ung Ngoc Quang(1995) , Vé wéc luong Bayes cia phurong sai trong md hinh thang
ké phi tuyén 1- chiéu , Tap chi Tin hoc vabiéu khién hoc, Tap1l, S6 4,53 63

[10]. Ung Ngoc Quang(1998), Vé wéc lirong Bayes cua tham an hon hop trong mo hinh
héi qui phi tuyén , Tap chi Tin hoc vabiéu khién hoc, Tap 14, S6 2, 19 29.

[11]. Ung Ngoc Quang(2007), Vé wéc lirong Bayes trong khong gian Banach , Tap chi
Phét trién Khoa hoc va Cong nghé , Tap 10, S6 12.

Trang 16



