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XAP XI UOC LUQNG BAYES CHO THAM AN HON HQP TRONG MO HINH
PHI TUYEN 2-CHIEU

Ung Ngoc Quang
Trudng Pai hoc khoa hoc Ty nhién, PHQG-HCM
(Bai nhdn ngay 02 thang 07 nim 2007, hoan chinh sira chita ngay 05 thang 05 nam 2008)

TOM TAT: Trong bai nay, tac gia tim xap xi cho wdc lyong Bayes ciia tham dan dinh vi
va tham dn phuong sai trong mé hinh 1 phi tuyén 2- chiéu. Dyea trén cdc két qua do, tdc gia dua
ra xdp xi wéc heong Bayes cho tham dn hon  hop. bang ham da thikc.

Tir khéa: Udc heong Bayes, tham dn hén hop, mé hinh phi tuyén 2 — chiéu, ham da

thirc.
1. MO PAU

Uéc lugng Bayes 1a véin dé cép nhat va thoi sy hién nay trong théng ké va da duoc tiép
can theo nhiéu huéng khac nhau (xem [1], [2], [3]).

Téc gia bai ndy tiép can bai toén u6c luong Bayes bing cong cu va phuong phép giai tich
ham ( xem [4] — [10]). Trong do, vén dé ton tai uéc luong Bayes d6i v6i cac mo hinh ph1 tuyen
khéc nhau da dugc khao sat & cac bai [4] —[7]. Con van dé xap xi ugce lugng Bayes d6i voi cac
tham 4n dinh vi, phuong sai va hdn hop trong mé hinh 1- chiéu da dugc khao sat & cac bai [8] -
[10].

Lién tuc theo hudng trén, bai nay s€ khao sat xAp xi uéc lugng Bayes cho tham an hén hop
d6i véi 16p cac uée lugng bi chan trong mo hinh phi tuyén 2- chiéu.

Trudce hét tac gia trinh bay xAp xi uéc luong cho tham 4 4n dinh vi va tham 4n phuong sai.
Sau d6 g dung cac két qua ay cho tham a an hén hop.

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

Xét mé hinh hdi qui phi tuyén 2-chiéu ¢6 dang: X = ¢ (0)+¢&

Trong dé:

X : vecto quan triic ngiu nhién 2-chiéu c6 tri trong khong gian R?

€ : vecto sai ngau nhién 2-chiéu c6 tri trong khong gian R?

€ . tham 4n dinh vi va 6 € ©

© . tap hop compéc trong khong gian R”

? . ham phi tuyén cho truée, @: @ — R®

Anh xa Borel do dugc 4: RE5R goi 12 u6c lugng cia tham 4n dinh vi

Tép hop tat ca cac roc lugng bi chan cia tham 4n dinh vi @ tao thanh mot khong gian
Banach va ki hiéu 1a B(R*;R") . Tuong ty nhu trong bai [2 ], phiém ham

¥:B(R*:R) >R
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duge xdc dinh boi he thic ¥(h)= [ [ L(h(x),0),(x)u(dx)r(d6) goi 1d him mao
o Rr?
hiém Bayes v6i phan phéi xéc suft tién nghiémz trén khong gian tham © . Nhic lai ring
L(h(x),0)duoc goi 1a ham tén thét, £, (x) goi 14 ham mét d¢ 6 diéu kién chinh qui va o
4 1a d6 do Lebesgue trén R* ( xem [2])
Udc lugng he B(RZ;R’) goi 1a wéc luong Bayes cua tham 4n dinh vife®
v6i phén phéi tién nghiém 7 néu
¥ (h)=inf ¥ (k)
heB ( R?; R’)
. Tuong ty nhu trong bai [5 ] ta ¢6 dinh 1i vé sy ton tai uéc lugng Bayes cho tham 4n dinh
vi
Dinh Ii 1.1: Cho K 1a tap céc udc lugng cia tham 4n dinh vi @ € ® va thoa cac didu kién:
i. h(R*)cO,vhek

ii. V&>0,3 phan hoach {E,.}L c R*vacac diém x, e E,,i =1,
sao cho:

sup||h(x)-h(x,)| <&, Yhe K Vi=1m

XekE,

ii1.Tén tai C > 0 sao cho:

"

=i ,VY',)"eR",VOe®

Khi 4y K 12 tdp compic tuong déi trong B (Rz,R’ ) va trong 16p udc luc_mgf ton tai wéc

lugng Bayes
T1ep theo, dé xét bai toan x4p xi uéc luong Bayes cho tham a 4n dinh vi, ta dua thém mot so
gia thiét va ki hiéu. Giastr tép tri cia vécto quan tric nglu nhién 2-chidu X 1a tap compic

I © R*. Khéng gian tAt ca cac ham bi chiin, x4c dinh trén I, ¢6 tri trong R", ky hiéu 1a B(I) .
Khong gian cdc ham lién tuc, xac dinh trén I, 6 tri trong R", ki hiéu 1a C(I). Hién nhién B(I),
C(I) 1 céc khéng gian Banach va C (1) < B([).

Dinh Ii 1.2: Gia sur tap K cac ude lugng cia tham 4n dinh vi 8 € ® thoa céc diu kién cua
dinh 1i 1.1. Gia sir ham f, (x) bj chin déu. Khi 4y c6 thé xay dung dugc mét da thirc 2 bién
xap xi uéc lugng Bayes .

Chirng minh : Trude hét, theo dinh 1i 1.1, ton tai wéc lugng Bayes hek.

Theo gia thuyét 3C":|£, (x)|<C,Vxe1,¥0e®

Tiép theo l4y udc luong Bayes /e K . Khi by IC" > 0sao cho:
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||;;(x)||R, = zllﬁ, (x)| < C"h(x)= (A (x) s (), (¥))
=
Trong d6 cac ham h s j= I,_r 12 do duoc bi chin , x4c dinh trén 7, ¢6 tri trong R.

Theo dinh li Lusin, véi & >0 cho trudc, tdn tai cac ham g 15 J =1,_r lién tuc, xac dinh

trén 7 sao cho:
~ : £
,u{xe]:hj(x)igj(x)} <W
v6i 1 1a 4o do Lebesgue trén R’
pat g =(g;,&,5--8, ) Ta thdy h(x)# g (x)khi va chi khi ton tai it nhat mot j sao cho:

121. (x)=g;(x).
Hon nira "g (x)"R, -4 &y
Vay nén, néu dat
a={h(x)2g ()}, 4, ={h (x)* g, (x)}.i=Lr

ta sé& cO: A=lr/A.
=

S . A S 3 A -

uyra:  u(A) ij,”( 1)<4,C.C'.C"

Véi A nhu trén, theo dinh nghia ciia ham mao hiém Bayes, ta ¢ :

l"P (ﬁ) -¥ (g)’ < émL(h(x),B)— L(g(x),G)lfg (x);l(dx)‘r(d@)
< [ei)- £t (ao)s | [ cfit-aCl s Wu(a)e(an

~ £
- [[cli)- () (x) ()= (d0) <5
o4 2
Mit khéac, voi & >0 va vé6i cdc ham lién tuc g;, Jj= fi: nhu trén, theo dinh li xép xi

Weierstrass cho ham nhiéu bién, s& ton tai céc da thic 2 bién P, (xl ,xz) sao cho
1772

&
<
cr)y 2orC
Trong d6, céc da thitc 2 bién P, c6bc m+my =(rm+ n,)(h.2)
vacé hesé:a’ = (&,{S) 5 M((nl +1)(n, + l)),
voi M ((m +1)x(n, + 1)) la khong gian cic ma trn cép(m +1)x(n, +1)va

Vj=1r

gj - })nl+n2 a’
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S limain,

Ky hiéu ho da thirc :
( many, a2 mn 52"""{;” a’)= many,a
Rl X 1 29 1
wthdy:  g(x)-B,,,. ()], Z'g, P.o ()

Dods:  |¥(g)-¥(B,....) W%ﬁ)wu ”ﬁ@ﬂﬁﬁﬁ)

—ZHC

J=l or

g, (x)=F,.,. » (D)o (x)u(dx)z(a6)

n,+nz a’

|  ARuldr(d0) <3

¥(h)-¥ (.0

Thudt todn: Tiép theo ta dua ra mot thuat todn xdy dung da thirc x4p xi P

m+ny,a t

Suy ra:

<§+§=5 va dinh 1y 2.1 chimg minh xong *

Truéc hét , theo cich xdy dung trén , véibatky he K , ta dugc ho da thirc hai bién :
250 P )co bic m+n,= (n,+n2)(h,8) va ¢6 hé sb

m+ny,a ( m+ny,a? n+n,.a m+ny,a”
|+, 2

a=(a ,a’,...a ),trongdé a’ —(a,u)eM((nl+l) (n2+1)),‘v’j=I,—r.

Vi K la tdp compact nén ta c6 thé tim duoc sb n, +n, chung cho tit ca cic he K Nhu

vay bic (1, +n,) chi con phy thudc &, nén ta ky hiéu :
n+n,=(n+n,)(e)
Bude tiép theo , ta s& ¢ dinh s6 nguyén :n, +n, = (n, +n,)(&).
Tir day , do dinh ngha cda phiém ham ¥, ta thdy \P(P, ,, ) chi phu thugc vo h¢ s6 :
a= (a',az,...,a’) e M ((m +1)x(n, +1))x M ((n, +1)x(n, + 1))x...x M ((m +1)x(n, +1))

= I:M((nl +1)x(r12 +l))]r
Tiac 1a v6i mdi ae[M((n,+1)x(n2+l))]r, ton tai duy nhit mot gia tri
LP(Pnﬁnz,a)EEt'

Diéu nay ¢6 nghia ton tai mot hamsé F : I:M (m +1)x(n, + 1)):|r 3 R*, sa0 cho

G A,
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Tiép theo, dat :
e {a e[ M((m +1)x(my + )] 2| () - F () < g}

As = U_AEJI

heK
Ham F dugc xac dinh nhu trén cé thé dat hodc khong dat cuc tidu trén A, . Trong thuét
to4n ndy, ta chi xét truong hop F dat cuc tidu trén A, . Ham F nhu vy thudng gip trong mot 56
phan phéi xac suat thong dung . C6 thé xem thi du trong [9], trang 61.
Ta goi a e A, 1a gia tri cyc tiéu cua F trén A, thcla:

F(a')=inf F(a)

aeA,
Goi h 1a uée luong Bayes thudc E, tire 1a
¥ (h)=inf ¥ (h), he K
Véi ude lugng Bayes h nay , theo cach xay dung trén, sé& tdn tai ho da thirc 2 bién

P, .cohésd Ezel:M((n, +1)x(n2+1))}r,sao cho F(&)—W(ﬁ)‘<€

n+ny,a

Vi véy , theo dinh nghia ciia 4, ,tac6 a€ 4, .

Biing cach 1ap luan tuong tu nhu trong [8], ta thay
}\P(h")—F(a‘)| <4e.
Tir céc hé s6 a =(a1,a2,...,a") EI:M((”; +1)x(n, +1))]r, ta s& xdy dung dugc da

thirc cuc tiéu 2 bién P r
m+ny,a

Jw(h)-w(k,,.)

Nhu viy ta co thé 14y da thic cuc tiéu P:, i dé x4p xi uéc lugng Bayes s € K va thuét
; Bk &

Véi da thirc nay , ta co <4e

toan xdy dung da thirc xép xi udc lugng Bayes cho tham 4n dinh vi giai quyét xong .
3. XAP Xi UGC LUQNG BAYES CUA THAM AN PHUONG SAI
DPinh nghia 2.1: Xét m6 hinh héi qui phi tuyén: X = go(B) +¢&. Ta goi ma trdn hiép
phuong sai COV(X , X ) =CcoV (6‘, 6‘) la tham 4n phuong sai cia md hinh néi trén va ki hiéu:
cov(e,e)=0"
Nhur biét trong bai [6] cleM* (2>< 2) c M(2x 2), trong dé M(2x 2) 12 khong gian
céc ma tran cAp 2 va M " (2x 2) 1a khong gian cac ma trén x4c dinh khong 4m cip2.

Ki higu 2 (2x2)va&* (2x2) lacic o - dai sb Borel trén M (2x2)vaM"* (2x2).
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Dinh nghia 2.2 : Anh xa Borel do dugc h:(RZ,.%)——)(M(Zx 2),.%’(2)(2)) goi la
uéc lugng cia tham an phuong sai o> € M* (2 X 2) (xem [6])

Ki hiéu B(Rz,M(Zx 2)) 1 tap hop tit ca cac ude lwong bi chin x4c dinh trén R va ¢
tri trong M ( 2%2) . Ta goi d6 do xic suit v la phéan phéi X4c sut tién nghiém cua tham 4n
o’ trén khong gian tham (M* (2x2) B (2x2)). Tuong tu nhu trong bai [3] , ta c6 thé
dinh nghia ham mao hiém Bayes va udc luong Bayes cho tham 4n phuong
saic”’ € M* (sxs) véi phan phéi xac sudt tién nghiemv .

Dinh li 2.1 : Cho K C B(Rz,M(Zx 2)) 1a 1 16p céc uéce lugng clia tham 4n phuong sai
cleM* (2x 2)thoé cac diéu kién:

@) h(R*)cM*(2x2),VheK

(i) V& > 0,3 phan hoach {E‘.}Zl < R? va céc diém x ek, i= I,_m sao cho:

sup"h (x) —h(x,.)”M(M) <e,VheK,\NVi=1m

xeE,
(iii) Tén tai C > 0sao cho:
|L(y',0'2)—L(y",0'2)’ SC"y,_y”"M(ZXZ) Vo'e M (2x2),9y,y" e M(2x2).

Khi 4y K 1a tap compic twong dbi trong B(R*, M (2>< 2)) va trong 1ép uéc lugng K tdn
tai wéc lugng Bayes .

Chimg minh dinh 1i nay twong tu nhu chimg minh dinh li 3.1 trong bai [5] .

Dinh Ii 2.2: Gia st K 13 16p cac ude lugng clia tham an phwong sai o> € M* (2>< 2) thoa
céc diéu kién nhur trong dinh 1i 2.1. Gia sir ham mét d6 ¢6 diéu kién chinh qui f,»(x) bichan
déu. Khi 4y c6 thé xdy dung dugc mot da thirc 2 bién xdp xi uéc lugng Bayes ciia tham an
phuong sai .

Chirng minh: Chimg minh tuong tu dinh 1i 1.2.

Nhin xét: C6 thé coi ma tran hiép phuong sai o> nhu 1 phan tir thude R*. Lic dé cach
chimg minh dinh 1y 2.2 dugc suy ra truc tiép tir chimg minh cta dinh 1y 1.2.

Thugit todn: Dé dua ra thuat toan xdy dung da thirc x4p xi u6c lugng Bayes heK cho
tham 4n phuong sai ,ta ciing xét ham nhiéu bién F (a) =y (P ) .

n+ny,a

Béing céch twong tu nhu thudt toan cho uéc lugng Bayes 4 cia tham 4n dinh vi, ta ciing

x@y dung duoc da thirc cuc tiéu P::,+n,,a‘ sao cho w(/;)-—y/ (Pnl*"z‘a. ) <4g,
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4. XAP Xi UGC LUQNG BAYES CHO THAM AN HON HQP

Xét m6 hinh phi tuyén 2-chiéu c6 dang sau :

X=¢p(0)+s

Trong do :

X : vecto quan trac ngéu nhién c6 tri trong khong gian B

€ : vecto sai ngau nhién c6 trj trong khong gian R?

6 . tham an dinh vi, @ € ® véi © la tap compact trong khong gian R’

¢ : Ham phi tuyén cho truéc, ¢:© —> B

Trong muc ndy, ta khao sat wéc luong Bayes ddng thoi cho tham an dinh vi
6 € ® c R’ va tham &n phuong sai o* € M (2x2)c M(2x2).

Truée hét, d& thly M =R’ xM(2x2) la khong gian tuyén tinh dinh chuén hiru han
chiéu vai chuan :

(01l V4 W g e

Ky higu B(M)= B x B(2x2) la o _dai s6 tich cia cic o _ dai sb Bva B(2x2).

Xét khong gian tham ©@x M*(2x2) c R"x M(2x2). Ky hiéu &B(0)x B (2x2) 1a
vét ciia o_dai sb B(M)= B x B(2x2) trén OxM™(2x2).

Dinh nghia 3.1: Cho tham 4n dinh vi @ € ® va tham 4n phuong sai ot e M*(2x2).
Tham 4n A = (8,07) dugc goi la tham 4n hén hop.

Ham Borel do dugc h : (R*,8B) — (M,B(M)) goi la uéc luong cia tham hén hop
1 =(8,07). Ham Borel h dugc goi la ham bj chin néu "h"B = sup“h(x)"M <+o0. Tap hop

ve k-

y=0/y")eM=RxM(2x2).

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

Dinh nghia 3.2: Cho tham & 4n dinh vi @ co6 phan phm tién nghiém 7 va tham a 4n phuong
sai o~ c6 phéan phdi tién nghiém v . Ngudi ta goi do do tich 7 =7xv la phan phdi tién
nghlem ctia tham 4n hdén hop A =(0,0° Y.

. Nhur di biét, v6i vecto ngiu nhién X, ton tai phan phdi xac sudt c6 diéu kién chinh quy
qu ky hiéu Q,,A€O@xM"(2x2).Cho y ladsdo o_ hiru han trén (R>, ) va gia st

0, xu,re OxM*(2x2). Khi ay tdn tai ham mat d§ xac suit cé diéu kién chinh quy

f;,(x) :
0,
f(x) D

Pinh nghia 3.3 :Cho ham H: R*x(@x M*(2x2)) = (R* x M(2x 2))x(OxM*(2x2))
duoc xac dinh boi: H(x,4) = (h(x),4)
va cho ham khéng am L: (R>x M(2x2))x(@x M*(2x2)) - R*
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Ngudi ta goi ham hop L(h(.),.):==LoH :R*x(®@xM*(2x2))— R* 13 ham tdn thit
clia u6c lugng he B(R*,M).

Ménh dé 3.1: Gia st L 1a ham (BXxB2x2)x(B(O)xB*(2%2), $(R ))_ do dugc.
Khi iy L(h(.),.) 14 ham (B x(B(O)x B (2x2),B(R")) _do duogc .

Do ménh dé nay, ta c6 dinh nghia sau .

Dinh nghia 3.4: Phién ham y : B(R*,M) — R* duoc xac dinh boi

w(h)= I IL(h(x), ) f(x) p(dx)n(dx) goi 1a ham mao hiém ciia w6c lwong h véi

OxM* (2x2) R*
phén phoi tién nghiém 7.

Uéc lugng h € B(R*, M) thoa diéu kién:
w(h)= inf y/(h) goi 1a u6c lugng Bayes v6i phén phdi tién nghiém 77.

heB(R* M

Ménh dé 3.2: Cho ham h=(h',h") trong d6 h':R* = R’ va h": R* — M(2x2). Khi
dy h 1a ham (B, B xB(2%x2)) do dugc < A’ 13 ham (B,RB)_do dugc va h"la ham
(#B,,B(2x2)) _do duoc.

Theo ménh d& nay thi heB(R,R xM(2x2) <he B(R*,R") va
h"e B(R*,M(2x2)).

Tir cic dinh nghia va ménh dé trén ta c6 cac két qua sau

Bjnh Iy 3.1: Cho K < B(R*,M) la mét 16p céc uéc lugng cia tham an hdn hop
A=(0,0")e®xM*(2x2)c R" x M(2x2) thoa cc diéu kién:

() R(R*)c@®xM*(2x2),YheK

(i) Ve>0,3{E}" < R® vacic diém x, e E, sao cho

sup|[h(x)—h(x)| < &,Vhe K,i=1,m.

xek;

(i) AC >0:
L, A -L(y", )| <

Khi dy K 1a tap compact twong déi trong B(R*, M) va trong 16p uéc lugng K tdn tai uée
lugng Bayes.

M,Vy',y"eM,VZe@xM*sz) .

Tiép theo, ta tim xap xi cho u6c luong Bayes h e K . Bé 1am didu nay ta dua ra thém mot
s6 gia thiét va ky higu. Cho X 12 vecto ngau nhién ¢4 tri trong R*. Gia sir tap tri I cua X la tap
compact trong R .

Kyhiéu: B(I):=B(,M) véi M=R xM(2x2)
C)=C{,M)
C'(I):=C(I,R)
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Ci) =C(I;M2x2))
() =C{,R)

Hién nhién cic tap hop nay 1a cac khong gian Banach véi cac chuén sup twong tmg .

Dinh Iy 3.2: Gia sir K 12 16p cic udc lugng cia tham in hdn hop A =(0,0") thoa cic
didu kién trong dinh 1y 3.1. Gia sir ham mat d6 x4c suét cé diéu kién chinh quy f;(x) bi chan
ddu. Khi 4y c6 thé xdy dung mot da thirc 2 bién xAp xi uéc lugng Bayes ciia tham an hén hop
A=(0,0").

Chitng minh: Vi K thoa céc diéu kién cua dinh ly 3.1, nén ton tai wéc lugng Bayes h € K
ciia tham &n hén hop A =(6,07).

Truéc hét, theo gia thiét ,3C’" > 0 sao cho: |fi(x)| <C'\Vxel VAe®OxM*(2x2).

Tiép theo, véi uéc lugng Bayes he K ,3C" > 0sao cho
o, =l +lreol, .., <

M(2x2)

véi A h" 1a céc uéc luong bi chin cua tham an dinh vi € € ® c R’ va tham 4n phuong
sai 0 e M*(2x2)c M(2x2). Khi 4y véi & > 0cho trudc, theo dinh Iy Lusin, ton tai cic
ham lién tuc g’,g" xéc dinh trén I < R* sao cho

pi{xel:h(x)=g\x)}< Vj=1r

—
8rccC'C"
v6i b =(h,hy,...,h)) va g' =(g,8,,--+8,)
;,Vi,jz_l_,_i
pceer

i hrlz(hl"l h1”2 ’gn=[g:’:l gsz)
h2"l h'gz 821 8»

Trong d6 u 1a d6 do Lebesgue trén R? va C dugc xac dinh nhu trong dinh 1y 1.1 va 1.2.

Tiép theo, xét d6 do tich 7 =7xv véi 7,v 1a cic phan phdi tién nghiém trén cac khong
gian tham © va M*(2x2).Khi 4y, ta co:

wm-p|< [ [ILt, 2~ Lige), A|f, Outdxn(ax)

OxM*(2x2) 1

;z{x el:hi(x)# g;(x)} <

< [ Jo|p-e)|, £xm@xman

OxM*(2x2) 1

- 1 fefo-soo,

OxM*(2x2) 1

H'(x)-g"(0)

M(2x2

D () <~
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Tuong ty nhur dinh 1y 1.2 va 2.2 véi ham lién tuc g =(g',g") va &> 0, theo dinh 1y x4p
xi Weierstrass ton tai cac da thic P va P 5 véi hé sb
n,, '

n+na

a=(d',a ,...,a’)e[M((n, +1)><(n2+1))] va
bz(b” bIZJEM:(M((n,H)x(nZH)) M((nl+1)x(n2+l))J

b, b, M((n, +1)x(n, +1)) M((n, +1)x(n, +1))
sao cho
I. _P 7 2.° ’ — ! ’ !
817 Fnem c 2r.C vi g =(8),8,,-:8,)
" & s on g;'l gl”Z
i i < (Y =
85 ™ Lnen an 16C 8 [g;l 84’2]
Ky hi¢u PlM2 an = Fimapsh, 0 ;)-Khia dy, ta c6 :
lmm VB ma|S [ [LE@-LE, . ., ]f, utdn(a)
OxM(2x2) 1
< [ fele=P sl Hm@m@)
OxM("xZ)l
< cleg-Pr,., .| +lg-P )£, (x) (dx)n(dx
@xMJ;xZ)IJ. ” vhatlem b b c"(I) fl )#( )77( )

() ZZ "g n+ny. b“ )f;(x)/l(dX)ﬂ(dx)<—

< jjazﬂg -

OxM(2x2) 1 Jj=1

Suyra [y () -y (B, , b))l<€ va dinh Iy 3.2 chimg minh xong .

Thudit todn: Tiép theo ta dua ra thuat todn xdy dung da thirc 2 bién x4p xi uéc lugng
Bayes ciia tham 4n dinh vi 4 = (6, o?).
Bﬁng 14p luan twong tw nhu thuat todn cia tham 4n dinh vi, ta xdy dung céc tap hop:

o 50 {(a,b) & [M((n, +)x(n, + )] x 1 : |y (h) - F(a,b)| < e}

At: = U Ae.h

hek
Lap ludn tuong ty nhu trong muc 1, ta xdy dung dugc da thirc 2 bién P e b 520 cho:

<4¢g.

-y, )

Pa thirc 2 bién P @5 chinh 14 da thirc cyc tiéu phai tim ciia u6c lugng Bayes h € K
ntny,

cho tham 4n hén hop A=(0,0%).
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PHU LUC

Ta xét thi du vé uéc lugng Bayes cho tham &n dinh vi @ trong trudng hop 1_chiéu (xem

[9D.
Gia sir X 1a dai luong ngau nhién c6 tép tri / =[0,2] R . Gia sir khéng gian tham O la

tap compact [1,2] < R va tham dndinhvi 0 ©®=[1,2].
Gia sir phan phéi x4c suat diéu kién chinh quy Q,,6 € © la phan phéi déu v6i ham mét
do xéac suét diéu kién chinh quy c6 dang :

Jo(x) == 1ocs<0)

1 xe€[0,0]
0 xe¢[0,0]

Gia sir phan phéi tién nghiém 7 ciing 13 phan phéi déu voi ham mét d¢ xdc sudt cé dang:
H(0)=1;1<0<2

Gia str ham tén thit L(.,.) c6 dang sau :

L(h(x),0) = (h(x)—6).

Khi 4y ham mao hiém Bayes cia da thirc P, ,(x) v&iphén phéi tién nghiém 7 c6 dang:

w(P,,)= j jL( P, ,»0).f,(x)pu(dx)7(d6)

trong do 1(05;50) = {

2
= [[(P,,(x)=0).f;(x)dxz(db)
0

8 n
I(Z Z R 292 a,.x' +6* }l.dx(dé’)
o\ i=0 j=0 i=0 0

n 2[+J+l 1 n 2i+2_1 7
D ) Rt W J R i O
=~ "(+D)@E+2) 3

i=0 j=0 . (i+j+1)°
Piéu nay chimg t6 tir phiém ham y (P, ,) ta dugc ham s6 nhiéu bién F(a) sau déy :

F(a) = F(a,;8,,8;.+8,)
i+j+1 1 n 2i+2 _1

7
- i B LT
v, )ZO,Z(, G+ j+Ir Z(,:‘(i+1)(i+2) 3
Khin=1,taco

7

2 7 7
F(a)=F(a,,a,) =a; +§a0.aI +§a,2 -3a, -Ea, +§

Cuc tiéu hoa ham s 2 bién nay, ta dugc :
s B2 » B

ao =§I;al =§T
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Vi vdy da thirc cuc tidu x4p xi uéc luong Bayes cé dang:
42
P.(x)=—+ a 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
models, polynomial functions.
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