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VE UGC LUQ"G BAYESCOATHAM if" HO" HQP
TRO"G MO Hi"H HOI ooy PHI TOYE" "HIEO CHI EO.

UNG NGQC QUANG(')

Summary: The main aim of this note is to investigate Bayesian estimates of the compound
parameter in nonlinear regression models by the functional analysis method.

I. UJI MO DAU

Khao sat cac mo hinh h6i qui tuyen tinh cfing nhir phi tuyen Ut mot hirong nghien
ciru dtroc nhieu tac gia quan tarn (xem /1/, /2/, /3/). Giiia cac tieu chuan UGChrong t6i iru
dung d~ I<I1aocuu cac mo hlnh ay, tieu chuan t6i iru theo nghia Bayes thirong diroc clui y.
Trong cac bai bao /6/, /7/, /8/ da chung minh su t6n tai UGChrong Bayes trong cac mo hlnh
hoi qui phi tuyen mot chieu va nhieu chieu bang ky thuat giai tich ham. Tiep theo d6, cac bai
bao /9/, /I 0/ da dira ra each xap xi cua cac UGClirong ay bang da thirc.

Tuy nhien cac bai bao d6 chi khao ciru uoc luong Bayes cho tirng tnrong hop rieng
biet: tham fin dinh vi va tham fin phuong sai. Nen, c6 mot van d~ duoc d~t ra tiep theo: C6 ton
tai hay khong UGChrong Bayes dong thoi cho ea hai tham fin dinh vi va phuong sai (ma ta se
goi t~t la tham ~n hon hop). Bai nay se chirng minh (cling bang ky thuat giai tich ham) rang,
that sir t6n tai mot UGChrong Bayes nhu vay; hon nira trong bai cling dua ra each xap xi UGC
hrong ay bang da tlurc.

n. YE SljTON TAl UOC LUQNG BAYES CUA THAM AN H()N HQP

Ta se sir dung cac ky hieu da duoc dua ra trong cac bai /6/ - /1O/.
Xet mo hinh hoi quy phi tuyen (q, r) - chieu voi khong gian compac c6 dang sau:

X = <p(8) + E (l)
Trong d6:
X: Phan nr quan trac ngau nhien c6 tri trong M(n x q),
E: phan tir sai ngjiu nhien c6 tri trong M(n x q).

e: tham ~n dinh vi, e E 0 voi ':1la tap compac thuoc M(p x r).

<p: ham phi tuyen cho tnroc, rp: 0 ~ M(n x q)

Trong muc nay ta xet dong thoi tham ~n dinh vi e E 0 c M(p x r) va tham fin
phirong sai cr~E M'(s x s) c M(s x s). TruGChet xet khong gian M(p x r) x Mts x s). D~ thay
do la khong gian tuyen tinh dinh chuan hiru han chieu voi chuan

Ilyll=IIy'IIM(PXr) +ily'tcsxs)

I Khoa Toan - Tin hoc, Twang Dai hoc Khoa hoc Tu nhien.Dai hoc Qu6c gin Tp. H6 Chi Minh .
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VE uoc LUQNG BA YES CUA THAM AN HON HQP TRONG MO HfNH HOI QUY PHI TUvEN NHIEU CHIEU
•

trong do y = (y', y"), y' E M(p x r); y" E M(s x S), y E M(p x r)x M(s x S).

Ky hieu l3(p x r). l3(s x s) la 0" - dai s6 trong Mip x r)xM(s x s) sinh boi tap chir nhat
do diroc.

Xet tap con 0 x M'\s x s) c M(p x r)xM(s x s). Hi~n nhien do la khong gian metric
con cua khong gian metric M(p x r) x M(s x s). Ky hieu 13(0)x l3(s x s) la 0" - dai s6 trong 0
x M~(s x s) sinh boi cac tap chir nhat do diroc.

Xet tham ~n dinh vi 8 E 0 c Mtp x r) va tham ~n phirong sa 0"2 E M~(s x s) c M(p x
r). Khi ay A= (8, 0"2) E 0 x M~(s x s) diroc goi la tham ~n hon hop. NMc lai rang t duoc goi
la phan phoi xac suat tien nghiem cua 8 E 0 va 0 duce goi la phan phoi xac suat tien nghiem
cua 0"2 E M~(s x s). Ky hieu 11 = t X 0 la d9 tich cua hai d9 do t va 0. Khi ay 11 la do do xac
suat tren khong gian do diroc (0 x M~(s x s), 13(0)x l3(s x sl) va diroc goi la phan ph6i xac
suat tien nghiem cua tham an hon hop A = (8, 0"2).

Nhu dii biet (xem /4!), voi phan tu ngau nhien X, ton tai phan phoi xac suat eo dieu
kien chinh qui pXI\ thirong duoc ky hieu la Q).., A E 0 x M~(s x s). Gia su.u la d9 do 0"- hiru
han tren khong gian do duoc (M(n x q) l3(n x q» va Q).. « 11voi moi A E 0 x M~(s x s). Liic
do theo dinh ly Radon - Nikoym ton tai ham mat do:

Q).(dx)
f).(x) = Il). (dx)

Dinh nghia 11. 1: Ham h: (M(n x q), l3(n x q) ~ (M(p x r)xM(s x s), l3(p x r)x l3(s x
s) diroc goi la uoc hrong cua tham ~n A = (8, 0"2) neu h la Borel do duce.

Ham Bo reI do dtroc h goi la bi chan neu:

sup Ilh(x)IIM(Pxr)XM(SXS)< +00

x EM(n xq)

Ham Borel do diroc h goi la bi chan Mu het neu t6n tai tap B E l3(n x q), Il(B) = 0

sup Ilh(x)IIM(Pxr)XM(SXS)< +00

x eMm xqj v B

Ky hieu B(M(p x r)x M(s x s) va L""(11; M(p x r)xM(s x sl) la khong gian tat ea cac
ham do diroc, bi chan va do duoc; bi chan hau het nrong irng.

Khi ay d~ thay cluing la cac khong gian Banach vai cac chuan nrong irng sau:

sup Ilh(x)IIM(Pxr)XM{SXS)
IlhIlB{M{pxr)xM(szS)= x EM(n xq)

inf sup Ilh(x)11Ilhll = M(pxr)xM(sxs)
<YJ B:J..l(B)=O x EM(n xq) / B

Theo dinh nghia, cluing la cac lap iroc lirong cua tham Anhon hop A = (8; 0"2).

Dinh nghia 11.2: Cho H la ham dtroc xac dinh boi

H: M(n x q)x(0 x M~(s x s) ~ (M(p x r)xM(s x s) x (0 x M''(s x sj),
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H(x, A) = (h(x), A)
va cho ham khong fun

L: (M(p x r)xM(s x s) x (0 x M~(s x s) --) R + = [0, +00]

Ngiroi ta goi ham hop L(h(.), .) = LoH: Mm x q) x (0 x M~(s x s) k R + la barn tont
that.

Ky hieu (l3(p x r) x l3(s x s) x M'(s x sj) la o - dai s6 sinh boi cac tap chir nhat tren
(M(p x r) x M(s x s) x (0 x M'(s x sj) va (l3(n x q» x (13(0) x B~(s x s) la c - dai s6 sinh boi
cac tap chir nhat tren ~(n x q) x (0 x M''(s x sj).

Menh d~ 11.1: Gia sir L la ham s6 «I3(p x r) x l3(s x sl) x (13(0)x B~(s x sj): B(R+» -
do duoc. Khi ay ham t6n that L(h(.), .) la ham «I3(n x q) x (13(0) x B~(s x sj); B(R+» - do
diroc.

Do menh d~ nay, ta eo dinh nghia sau:

Dinh nghia 11.3: Phiem ham \.If: B(M(p x r) xM(s x s) --) R +

(hoac \.If: L ""(Il, M(p x r) x M(s x s) --) R + )

Xac dinh boi cong thirc

f f L(h(x), AX2" (dx)ll(dA)
\.If(h) = 8xM'(sxs)M(nxq)

(hoac \.If(h) = f f L(h( x), A)f" (x) Il( dx) ll(dA) .
0xM~(sxs)M(nxq)

duoc goi la ham mao hiern Bayes vo phan phoi tien nghiem A.
A A

Uoc hrong h E B(M(p x r) x M(s x s) (hoac h E LOO(~, M(p x r)x M(s x s» diroc

goi la iroc lirong Bayes voi phan phoi tien nghien A neu:

A inf\.lf(h)
\.If( h) =

h EB(M(p x r)x M(s xs)

A inf \.If(h)
(Hoac \.If( h ) = 00

. ~'.EL (u, M(p x r)x M(s xs)

Menh d~ 11.2: Cho ham h = (h", h"), trong do h': M(n x q) ~ M(p x r) va h": Mm x
q) ~ M(s x s). Khi ay h la ham (I3(n x q), l3(p x r)x l3(s x sl) - do diroc neu va chi neu h' la
ham (l3(n x q), l3(p x r» - do diroc va h" la ham (l3(n x q), l3(s x s» - do diroc.

Theo menh d~ nay, thi h E B(M(p x r) x M(s x s) (hoac h E Loo(~, M(p x r)xM(s x s)
khi va chi khi h' E B(M(p x r» va h" E B(M(s x s» (hoac h' E Loo(~, M(p x r) va h" E
L-n(~, M(s x sj),

Tu cac djnh nghia va menh d~ tren ta suy ra cac ket qua chfnh sau day:
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Dinh Iy 11.1: Gia sir K c B(M(p x r) x M(s x s) la mot lop cua cac iroc IUQ'Ilg
cua tham .1n hon hop 'A= (8, cr2) E ex M;?(s x s) c M(p x r) x M(s x s), thoa man cac
dieu kien sau day:

(i) h(M(n x q» c e x M;?(s x s), Vh E K.

m
(ii) Voi moi 8 > 0, ton tai phan hoach hfru han {E} i= 1 c M(n x q) va cac

diem XI E Ej, i= 1, ..., m sao eho:

supllh(x)- hex )11
, M(Pxr)xM(sxs) <8

XEEj

(iii) Ton tai e > 0:

IL(y'-'A)-L(y",'Alsclly'-y"ll ' Vy', y" E M(p x r)x M(s x s), 'A E ex
M(px r j xMf sx s)

M~(s x s).

Khi ay K la tap eompae nrong dei trong B(M(p x r)x M(s x s» va trong lop
iroc IUQ'Ilg K ton tai uoc lirong Bayes.

Cluing minh: Bang lap luan nrong tu nhir trong cluing minh dinh 19 2.1 cua
bai /8/, ta thay K la tap eompae nrong d6i trong B(M(p x r) x M(s x sj).

Con lai ta phai cluing minh rang:

h(M(n x q» c e x M~(s x s), V h E K.

That vay, lay bat ky h E K. Khi ay, ton tai day (hm) E K sao eho:

Ilhm - hll B(M(pXrjxM(sxs) 0, khi m -"700

Suy ra:

IIhm(x)-h(x)11 B(M(PXr)XM(~O, khi m -"7 +00

Theo menh d~ n.2, ta eo hill = h(h'm' h"n,) , h = (h', h"), trong do h'm' h' E

B(M(p x r) va h"m' h' E B(M(s x s)
Dodo:

,m-"7+oo m-"7+oo
IIh'm(x)-h'(x)11 0 va Ilh"m (x)-h"(x)11 0... ,) .., ,)

Mat khac:

hm(M(n x q» c e x M~(s x s), V mEN
Dieu nay eo nghia -

hm(x) E ex M(s x s), Vx E M(n x q), vrn E N.
Nen, ta eo dong thoi:

h'll1(x) E e, "Ix E M(n x q), vrn E N va h"ll1(x) E M;"(s x s), "Ix E M(n x q), vrn E N

22



UNG NGOC QUANG

Tu cac ket qua tren, ta eo tnroc het.

m~+oo
Ilh'm (x)-h'(x)11 0 va h'm(x) E 0, Vx E M(n x q), Vm E N.

Mt p x r ) )

Dodo:

hex) E 0, Vx E M(n x q).
Tuong nr, ta eo:

m~+oo
Ilh"m(x)-h"(x)11 0 va h"l11(x) E M~(s x s), Vx E M(n x q), vrn E n.

M(sxs) )

Nen, ta diroc:
hex) E M~(s x s), Vx E M(n x q).

Nhu vay, ta eo:

hex) E 0 x M~(s x s), Vx E M(n x q).
Di~u nay eo nghia:

h(M(n x s» c 0 x M~(s x s)
Cu6i cung, xet phiem ham

\If: B(M(p x r) x M(s x s) ~ R +

duce xac dinh boi

\If(h) = f fL(h(x),t..K>A (dx)l1(dt..)
0xM'(sxs)M(nxq)

(hoac \If(h) = f f L(h( x), t..)f A(x) ~(dx) 11(dt..)
0xM (sxs)M(nx'l)

Bang cluing minh nrong tu t;!1u trong dinh 19 2.1 cua bai /8/, ta thay \If la
phiern ham lien tuc tren tap compac K. Do do trong K ton tai uoc lU9'OgBayes h E

K va dinh 19 cluing minh xong.

Dinh Iy 11.2: Cho tap K c L"'(~, M(p x r) x M(s x s) la mot lap ucc IU9'Og
cua tham An hon hop t..= (9, cr~) t 0 x M~(s x s) thoa man cac dieu kien sau:

(i) h(M(n x q) c 0 x M~(s x s)(mod u), Vh E K.

m
(ii) Voi moi f; > 0, t5n tai phan hoach hiiu han {E,} i= l c M(n x q) va cac

diem x , E E" i = 1, ... , m sao cho:

(a) :3C': Ilh(x-)11 :$ C', Vh E K, V i = 1, ... ,
I M(pxr)xM(sxs)

(b) Vh E K, :3 B E pen x q), ~(B) = 0 sao cho
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sup Ilh(X)-h(XJIIM(PXr)XM(>XSI, Vi = 1, ... , m
xEE \B

1

(iii) Ton tai C > 0 sao cho:

IIL(y',A)-L(Y",AII~clly'-Y"11 . ..' Vy', y" E M(p x r) x M(s x s), VA E 0 x
M(pX1)xM(,xs) •

M~(s x s)

Khi ay K la tap compac nrong d6i L 00(11, M(p x r)xM(s x sj) va trong 16'p iroc
lirong K ton tai uoc luong Bayes.

Cluing minh: Theo cluing minh dinh 19 2.2 trong /7/, de thay K la tap compac
nrong d6i trong L 00(11, M(p x r)xM(s x sj).

Ta se cluing minh rang
h(M(n x q» c 0 xM~(s x s)(modl-1), 'dh E K.

That vay, lay bat ky h E K. Khi ay ton tai day (h",) c K sao cho

Ilhm - hlloo ~ 0 khi m ~ +00

Suy ra,

Ilhm(x)-h(x)11 M(nxr)xM(,xs) )0 (mod uj.Rhi m+e=+co

Bting each chirng minh nrong tu nhu trong dinh 19 H.1, ta eo
m~oo m~oo

IIhm(x)- h(x)1I 0 (mod 1-1)va IIhm(x)- h(x)1I 0 (mod 1-1)
M(pxr) ) M(sxs) )

Mat khac, ta eo:

ho/Men x q) c 0 M~(s x s) (mod 1-1),Vm E N
Suy ra,
h'm(x) E 0 (mod 1-1),vrn E N va h"m(x) E M~(s x s) (mod 1-1),vrn E N.
Tiep theo, ta dat:

m~oo
A' = {x E M(n x q): IIh'm (x)-h'(x)1I O}, A" = {x E M(n x q):

M(pxr) )

m~oo
IIh"m (x)- h" (x)1I 0 }

M(sx,) )

B'm = {x E M(n x q): h'm(x) E 0}, B"m{x E M(n x q): h"m(x) E M''(s x s)}

B' = {x E M(n x q): h' m(x) E 0, vm EN} = r\n E NB""" B" = {x E M(n x q):
h"m(x) E M~(s x s), vrn E N) = r\, E N B";

Khi ay, ta thay:
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rn~oo
A' nB' = {x E M(nxq): Ilh'm (x)-h'(x)IIO vah'm(x) E e, vrn E N}

M(pxr) )

rn~oo
A"nB"= {x E Mm x q): Ilh"m (x)-h"(x)11 0 vah"m(x) E M~(sxs), vrn E NI.

--"M~(s-'xs...,....)4)

N goai ra, eo th~ thay rang,

A' nB' c {x E M(n x q): h'(x) E e} va A" n B" c {x E M(n x q): h"(x) E
M''(s x sj}.

Mat khac:

{x E M(n x q): hex) E e x M~(s x s)} = {x E M(n x q): (h'(x), h"(x» E ex
M~(s x s)} = {x E M(n x q): h'(x) E e} n{x E M(n x q): h"(x) E M~(s x s)}

Tu day suy ra rang.

/l({SE M(n x q): hex) E e M\s x s)"} s; /l({X E M(n x q): h'(x) E e}c) +
/l({ x E M(n x q): h"(x) E M\s x s)} c) s /l(I\')c + /l(B'c) + /l(I\"c) + /l(B"c) = 0

Dieu nay eo nghia,

h(M(n x s» c e x M\s x s) (mod u), vh E K

Cuoi cung, xet phiern ham \jf: LOO(/l,M(p x r)xM(s x s) ~ R + ,.

duoc dinh nghia boi:

\jf(h) = f fL(h(x),A:QA (dx) l1(dA)
0xM'(sxs)M(nxq)

(ho~c\jf(h)= f fL(h(x), A)fA(x)/l(dx) l1(dA)
0xM'(sxs) M(n xq )

D~ thay rang, \jf la phie.n ham lien tuc tren tap compac K ua khong gian
LOO(/l,M(p x r)xM(s x sj). TU day, ton tai uoc hrong Bayes tren K va dinh 19 diroc
chimg rninh.

Ill. VE MOT xAP xi uoc LU'QNG BA YES CUA THAM AN HON HQP.

Cho X la bien so ngau nhien eo gia tri tren duong thang thuc RI. Gia sir tap tri
I cua X la dong va bi chan. Gia su phuong sai EX = 8, 8 E e voi khong gian e la tap
dong va bi chan thuoc RI. Gia sir phuong sai VarX = 0-\ 0-2E R+ = [0; +(0). Goi A =
(8; 0-2

) la tham an hon hop. K9 hieu QA, A E e x R+ la phan phoi eo dieu kien chinh
quy. Cho /l Ut dQ do Lebegues tren RI va gai sir QA « /l. Khi ay ton tai ham mat dQ

QA (dx) ~
6..(x) = /lA(dx) , A = (8,0--) .
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4'0

Ky hieu B(l) UI. tap hop tat ea cac uoc luong bi chan cua tham a:n hon hop A =
(9, 0-2

) E e x RI va Cfl) la tap hop tat ea cac ham lien tuc tren 1. Hien nhien B(l) va
Ctl) la cac khong gian Banach. Ta se tim each xap xi iroc IU<;>'I1gBayes cua tham !in
hon hop A = (9, o-:!)bang mot thirc.

Tnroc khi phat bieu dinh ly, ta chti y rang, B(l) la khong gian cac ham do
duoc, bi chan, xac dinh tren I va eo tri trong R2, con C(l) la khong gian cac ham lien
tuc, xac dinh tren Iva eo tri trong RI.

Dinh 19 Ill.I: Cho K c B(l) la mot 16'p iroc luong cua tham !in han hop A = (9,
0-2) E e x R+ c R2 thoa cac dieu kien cua dinh 19 1I.!. Gia sir ham mat do hex) bi
chan deu. Khi ay eo th~ xap xi uoc luong Bayes K bang mot da thirc.

Chirng minh: VI K thoa man cac dieu kien cua dinh 19 Il.I, nen trong K t6n
tai uoc luong Bayes, cua tham ftn hen hop A = (9, 0-2). D~ rim mot da thirc xap xi,
tnroc het, ta thay, ton tai C' sao cho

IfA(x)1 ~·C', V'x E l, V'A E ex R ,R+= [0; (0)

Tiep theo, lay bat ky h E K. Khi ay t6n tai C" > 0 sao cho

Ilh(x)IIRo= Ih' (x)1 + Ih" (x)1 '

voi h', h" la cac ham do diroc, bi chan, xac dinh tren I va eo tr] trong RI. Khi
ay, vci E > 0 cho truce, theo dinh 19 Lusin (xem /5/, trang 56), t6n tai cac ham lien
tuc g', g" xac dinh tren I sao cho:

~{x E I: h'(x) * g'(x)} < 8.C.C' .C"
E

~{x E I: H"(x) * g"(x)} < 8.C.C'.C"

voi ~ la do do Lebegues tren RI va C diroc xac dinh nhir trong dinh 19 1I.1.
Di;tt g(x) ::::(g'(x), g"(x)). Ta thay hex) * g(x) khi va chi khi h'(x) * g'(x) hoac h"(x) *
g"(x).

E

Nen, neu dat,

A = {hex) * g(x)}, A' = {h'(x) * g'(x)}, A" = [h'{x) * g"(x)}
ta se eo:

A=A'uA"
Suy ra:

~(A) ~ ~(A') + ~(A") < 4.C.C':C".
E

Bay gio, xet d9 do tich 11 = 1: X \) voi 1: va \) Hi cac d9 do xac suat tren cac
khong gian tham e va R+. VI ham t6n that la khong am va do duoc, nen theo dinh 19
Fubini, ta eo,
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\If(h)= f fL(h(x),A).f;.(x)Jl(dx)ll(dA)
ElxR' I

= f f fL(h(x),(8,cr1).f{8.aO)(x)Jl(dx)'t(d8)U(dcr2
)

El R' I

Chu 9 rang:

Ilh(x)- g(x)IIRo =Ih' (x)- g' (x)I-lh" (x)- g" (x)1

ta diroc

1\If(h) - \If (g)1 f fIL(h( x), A) - L(g( X), A)\.f;. (x)Jl(dx) ll(dA) S
ElxR' I

s j fcllh(x)-g(x)IIRO.f;.(X)Jl(dx)ll(dA) =
ElxR' I

= f f fcllh(x)-g(x)IIRO.f{8,aO)(x)Jl(dx)'t(d8)u(dcr1)
El R' I

= f J f cllh(x) - g(x)IIRo. f(8,a,/x)Jl(dx) 't(d8)u(dcr2
) +

El R' I\A

J f J 11 11
~ 2. C. C' .C" .E: E:

El R' A c h(x)-g(x) R~·f(8,a~)(x)Jl(dx)'t(d8)u(dcr-) < 4.C.C':C" =2

Mat khac, voi E: > 0 cho tnroc va voi cac ham lien rue g', g" nhu tren, theo
dinh 19 xap xi Weierstrass, ton rai cac da thirc Pn(E),a va Pn(E),b eo bac nfs) va cac he s6
a = (ao' a., ..., 3,,) E R" + I, b = (b., b, ..., bn) E R" + I, thuoc khong gian C(I) sao cho,

I!.,_p 11 <_E_
11i:> n(E),' cur 2.C.C'

K9 hieu cap da thirc (Pn(F;,:t,' PIl(E),b) = P,,(E),a, b ta CO

I\If (g) - \If (Pn(E),a,b)1 J f f cllg' - P"(E),ai1c(l) f(8,a~)(X)Jl( dx) 't( d8)u( dcr2
) +

El R' I .

j J fcllg" - Pn(c),bIIC(l/(8,a~)(x)Jl(dx)'t(d8)u(dcr2
) < ~

El R' 1

Suy ra,
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••
Co dinh n = neE). Bang lap luan nrong nr nhir trong cluing minh dinh ly 3. I

cua bai /l 0/, ta duoc rnot ham nhieu bien
F: R" + 1 X R" + 1 ~ RI,

xac dinh boi: F«a, bj) = \jf(Pn,a, b)'

Tiep theo, voi E > 0 eho truce va voi h E K, ta dat,

AE,h = {(a, b) E R''" 1 X R" + I: l\jf(h)-F«a, b»1 < E

AE = uhE K AE h

Gia sir ham F thoa man cac dieu kien dat cue ti~u tren AE• Khi ay ton tai cac
diem (a', b') E AE, sao eho

F«a', b*+))= inf F«a, b»)
(a, b) EA

E

G9i h la iroc hrong Bayes thuoc K, nrc la:

~ inf ipth)
\jf( h) = -

hEF

Theo lap luan tren, se ton tai cap da thirc (Pn,., Pn,b) = Pn,.,b voi cac he so
(a, b) E R" + 1 X R" + 1 thoa

IF«a- b»-\jf(h)1 < E (2)

Tu day suy ra ( a, b) E AE•

Dodo.

F«a*, b") - F« a, b» < 0 (3)

Mat khac, ta eo dong thoi

F«a,b») - \jf(h) <E

\jf(h*) - F«a', b*» < 8

\jf( h ) - \jf(h*) < 8

Nen,

F«a*, b*)) - F( (a - b») > -3.8 (4)

Tu (3) va (4), ta diroc,

IF«a *, b* )- F«a - b)1 < 3.8(5)

Do do, tir (2) va (5), ta suy ra.

IF«a",b*)-\jf(h)1 <4.E
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V6'i cac he so a* E R" -.-I ta se xay dung cap da thirc Pn,a',b" = (Pn,a" Pn,b' ) eo

bac n va cac he so (a', b*) (ma ta se goi la da thirc cue tieu). V6'i da thirc cue tieu
p , . nay, ta eo:

Il,a •b

Vay ta da: xay dung diroc cap da thirc cue tieu Pn,a",b' sao cho

1\IJ(h)- \jJ(Pn,a·,b·)1 < 4.c

Nghia la, ta eo th~ lay cap da thirc cue tieu P " . = (P "P ) de xap xi
n.u .b u.u n.b

luong Bayes h E K. Dinh 1y diroc cluing minh.
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