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TOM TAT: Bai bdo quan tam dén sai s6 trong phdn logi hai téng thé H, va H, bang
phuong phdp Bayes. Thiét Idp ham mat dp xdc sudt cho tong cua hai loai sai lam trong phan
loai khi gia sir moi sai lam co ham mdt dé xdc sudt trén (0,1/4), tir dé xdc dinh khoang cdch
iy giita hai ham mdt do xdc suat theo Lissack va Fu. Céc két qua dwoc xem xét cu thé cho cde
phan phéi chudn, mil va beta.

Tir khéa: Sai sé Bayes, khoang cdch L', phén phdi chudn, mil, beta.

1. GIOI THIEU

Trong thyc té c6 nhiéu vén d& doi hoi ching ta phai gii quyét bai toan phén loai hai tong
thé H, va H>. C6 nhidu céch khac nhau dé giai quyét bai toan phan loai nay nhu kieu phan loai
dua vao khoang cach Metric dd dugc dé cap boi Forgy (1965), Mac Queen (1967), E.Dilay
(1972). D6 ciing 1a phén tich phan bi€t ciia R.A. Fisher (1936), P.C. Mahalanobis (1936) (xem
[5] ). Cac phuong phép nay c6 nhuge diém 12 khéng x4c dinh dugc xéc sudt ciia sai 1am trong
phén loai. '

Mot phuong phap phén loai khéc dya trén ham mat d¢ xac sudt cua hai téng thé, d6 1a
phuong phap Bayes. Phuong phap nay co tpé tinh dugc xdc sudt sai 1Am t6i thiéu trong phén
loai. Gia sir trén hai tong thé ta quan sat bien ngau nhién X, goi /;(x), f>(x) 1a ham mat d§ xac

suit cta hai téng thé. Néu ta khong quan tdm dén xac suat tién nghiém v cua H; thi sai s6
Bayes duoc xéc dinh P, = j'min{ fi(x).(1- f(x)jdx, v néu quan tim dén v thi
R

P, = jmin{v. F(x).(1=v)fy(x)}dx. P, d& dugc ching minh 12 xéc suat sai 1dm nho nhét
R

trong phan loai. Nhu vay phuong phép Bayes da giai quyét dugc van dé quan trong trong ly
thuyét phan loai, d6 13 viéc tinh sai so trong phén loai. Tuy nhién, trong thuc té viéc tinh ket

qua cu thé gip nhidu khé khan, boi viée xéc dinh ham méat d6 xdc suat, viee giai phuong trinh
va viéc tinh cdc tich phan. Trong bai viét nay ching t6i quan tam dén viéc xic dinh sai s0
; o 1

Bayes, tim ham mat d¢ xac suat cho téng cua hai loai sai lam trén khoang (0, -4-) , tir do xéc
dinh khoang cach L' cita hai ham mat d theo Lissack va Fu (1976). Céc véan dé dugc xem xét
chi tiét cho phan phéi chuan, phan phdi mii va phén phoi Beta.

2. SAI SO BAYES TRONG PHAN LOAI HAI TONG THE

2.1.Hai téng thé véi ham mat d§ xdc sudt f;(x) va fo(x) 6 mot dinh

2.1.1.Khi khong quan tém dén xdc suit tién nghi¢m v ciia HI
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Phuong trinh f1(x) - £2(x) = 0 ¢6 thé c6 mot nghiém hodc nhiéu nghiém. Gia sir f1(x) va
f2(x) 12 ham s6 chi ¢c6 mot dinh thi phuong trinh trén néu c6 nghiém chi c6 thé ¢ mot nghiém
hodc hai nghiém. :

Néu phuong trinh trén c6 mot nghiém x0 thi ta ¢6 phan tich nhan dang nhu sau: mgt phén
tir v6i quan sat y dugc xép vao HI néu y<x0 va xép vao H2 néu y > x0.

bit h(x) = min{f1(x), f2(x)}, khi do:

7=P(H2[H]) = j h(x)dx : x4c suat phan loai mét phin tir vao H2 khi thit su n6 thude

I)IO
HI.
0 = P(H1|H2) = j‘ h(x)dx : x4c suat phan loai mot phan tir vao H1 khi thét su né thude
x<xp
H2.

Néu phuong trinh ¢6 hai nghiém x1 va x2 (gia st x1 < x2) thi mét phén tir véi quan sat y
s¢ dugc xep vao HI néu x, < y < x, va xép vao H2 néu ye[x,,x,]. Khidé:
r= Ih(x)dx B jh(x)dx

{x>x; jufx<x} va X <x<x,

Trong ca hai trudng hop ta cé xdc sudt cia phén loai sai lAm 13 & =Pe=7+4 . Ching ta
chimg minh dugc bat ky su chon lya nao khéc x0 hodc x1 va x2 trong phéin tich nhén dang déu
dan dén mét xdc suat sai 1am 16n hon Pe, nghia la phan loai Bayes c6 x4c suat sai 1am tdi thiéu.

2.1.2.Khi quan tam dén xdc suit tién nghi¢m v (hing s6) ciia HI

bat k1(x) = vfl(x), k2 = (1-v)f2(x), khi d6 phuong trinh

: =

kl(x) =k2(x) hay ln&)— = 1—-—

2 (%) ¥
6 thé c6 mot nghiém x'0 hoic hai nghiém x'l va x'2. Phan tich nhin dang dugc xac dinh

nhu truong hop a). Khi d6 xdc sudt sai 1Am trong phén loai trd thanh 7; va J, véi
7, = jkl(x)dx i = Ikz(x)dx
R, R,

trong d6 R1 = {x | k1(x)=k2(x) }va R2 = {x | kI1(x)< k2(x) }. Mién R1 va R2 dugc xac
dinh tir X'0 hogc x'1 va x'2 ¢ trén. Khi d6 xéc suét sai 1am trong phan loai Pe = 7, + & ciing 12
nho nhat.

Khi xdc suat tién nghiém trong phan loai hai tong thé 12 nhu nhau v =5 thi

1 1
n== [Wxd g 6 == [ x)abx

2 2

{x>x,; julx<x,} X Sx£x,
Pe xac dinh ¢ trén ciing 12 xac suét sai 1am t&i thidu.
2.1.3.Khi v la bién ngiu nhién véi ham mdt dp xdc suit tién nghi¢m biét tricée
Phan tich nhén dang va sai s0 Bayes trong truong hop nay dugc xdc dinh nhu trudng hop
b) béng vi¢c thay v boi ky vong ciia phén phoi tién nghiém cia v.
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2.1.4.Trwong hop khéng cé sailam (e =7 =56 =0)

Trudng hop nay xay ra khi f1(x) va f2(x) khong c&t nhau, khi d6 ta c6 thé udc lugng ty 1é
ctia H1 trong tong thé H uVH, bing cach gia st ty 1¢ ndy ban du ¢ phan phdi tién nghiém

Beta va lay mot mau tir téng thé chung qua dinh 1y dudi day.

Dinh Iy 1: Lay n phén tir quan sat tir tdng thé tron H, U H, . Goi Xi la dai luong ngau
nhién ng vdi quan sat thir i ma Xi =1 néu phan tir quan sat thudc Hl vaXi=0 néu phan tir
quan sat khong thuc H1. Gia sa P (Xi=1)= 7 va 7 c6 phén phdi tién nghiém Beta (¢, o

khi do ta co cac két qua sau:
1) Ham mat d¢ xac suat hau nghiém cua 77 1a

'{D(”)(W) — Beta(?;,a +y’ﬁ+n_y) frong do yziZIXi

(1
2) Ky vong hau nghiém cua 77 1a
n a + y
“ )(n):a+ﬂ+n
(2)
3) Phuong sai hau nghiém cua 77 1a
. a+ +n-—
gy =@ DB n=)
(a+p+n) (a+pf+n+l) 3)

Pay 1a két qua van dung dinh 1y 1 ([2], trang 321) trong phén loai.
y q gp

Vi du I: Gia st 77 khéng tinh duoc chinh xac, nhung né c6 phan phdi tién nghiém
Beta(6,20). Thuc hién mot mau gdm 16 quan sét tir hai tong thé H1 va H2 ta thiy c6 4 phan tir
thude H1 va 12 phan tr thude H2, khi do:

Ham mat do xac suit cta 71 theo (1) l1a Beta(10,32).
Ky vong hau nghiém ctia 77 theo (2) 1a 0.238.

Phuong sai hau nghiém cua 77 theo (3) 1a ( S nghin

0 0.2 0.4 0.6 0.8 1

Hinh 1.D thi ham mat d6 xdc sudt tién nghiém va hau nghiém cta 77 (Beta(6,20))
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2.2.Hai tong thé c6 phan phdi chuéin va Beta
: . ) | I
Trong phan nay ta khéng quan tdm dén v hodc gia strv = 5 Xem xét xdc suat sai lam

trong phén loai hai tong thé cho hai truong hop: Hai tong thé c6 bién ngau nhién phan phdi
chuén va phan phéi Beta.

2.2.1.Hai tbng thé cé phan phdi chuin
Giasiwr X, ~N(p,07 ), X, ~N(,,03 ), taco hai trudng hop:
Truong hop 1: Hai trung binh khac nhau x4, < 4, . '

N& o 5 . TR - _Ht i
éu o, =0, = o thi phuong trinh f1(x) - f2(x) = 0 ¢6 mét nghiém x, = ——

2l

= B 1 g —i' /2
Khi 36 ta c6 =8=1-D(£) v6i§=£22—-fi v Ox)=—= [ "di
ag 0

Néu o, # o, thi phuong trinh f1(x) - f2(x) = 0 ¢ hai nghiém sau:

_(/"10—22 _ﬂzo'lz)io'lo'z‘\/(ﬂn _ﬂz)z +K

i 2 1=
0.2-_0.12 , 1=1,2

) 2 2\1. 92 -
trong d6, K = 2(0; — 0 )111?20 ,vanéu x; <x, thi
1

r:1_¢(12“ﬂlj+®[«"1‘#1] 5=¢(52“#2J_¢(x1—ﬂ2]
o) o . gy o,

Trudng hop 2: u, =4, .
Néu o, # o, . Trudng hop nay phuong trinh f1(x) - f2(x) = 0 ¢6 hai nghiém

x;':ﬂiCﬁO'z’\./E Vol E= 2 -220’ i=1’2

Khidé 7=1-®(c,VE )+ O(-0,E ),6 =®(c\NE )-®(-c,JE ).

Néu o, =0, . Trong trudng hop nay taco €=7=0=1.

Vi du 2: Trén hai tong thé H1 va H2 ta quan st bién ngdu nhién X1 va X2 lan luot co
phén phdi chuan X1 ~ N(5, 92), X2 ~ N (18, 62). Néu ta khong quan tdm dén xac suat tién
nghiém thi phuong trinh fl(x) fZ(x) c6 hai nghiém x1 = 11.198, x2 = 45.602. Vi vdy trong
phén tich nhin dang Bayes neu két qua quan sat 1a 11.198= x = 45.602 thi quan sat d6 duoc
xép vao H1, nguoc lai ta s& xép n6 vao H2. Trong phan tich nhan dang nay

Trang 26



TAP CHi PHAT TRIEN KH&EN, TAP 11, $0 06 - 2008

45.602
r=P(H,|H )= [fi(x)dx=02455,
11.198
11.198
5=P(H,|H,)= J'fz(x)dx-l— J'fz(x)dx 0.1285

45.602
va X4c sudt sai 1dm trong phan loai 1a £=7+ & =0.3739.

0.3739

, 1 , \
Néu v =E thi xac suat sai lam ¢ = =0(.18695.

2.2.2.Hai téng thé c6 phin phdi Beta
Gia st X, ~Beta(®,5,); X2 ~ Beta(a, f5,)
x5 (1-x)ht  x®(1-x)P

Xét phuong trinh f1(x) = 2(x) & Bap) - Bla.p)
1271 20572

o xH TR (1_x)ﬂ|-ﬂz = B(al’ﬁl)
B(a,, f,)
o x(1-x)? =4
Trong do, a=a, —az;ﬂ:ﬂl -ﬁz:'A: g((::lﬁﬁl)).
202

= o .
Pit k = E; B = 4/4 >0 khi d6 phuong trinh trén tré thanh

xk - xk+1 =B 4
Phuong trinh (4) co thé giai duoc trén rnay tinh, ta tim dugc hoanh d giao diém cua hai
ham mat d6 f1(x) va f2(x) va tir d6 ta co thé tinh dwoc 7=P(H,|H,) va §=P(H |H,).

Viéc tinh 7 va & dan dén viéc tinh tich phan ciia ham Beta

x

1 a-1 p-1

Ffx)= x T (1=x)" " dx

B(a,f) I (5)
Tich phan (5) theo Robert J.Boik (1988) tinh dugc
R = Keap P11 - gy +1:25) ©)

-Xx
B-1 0 n i
trong d6, K, , fi—x)— 2F1 (a,b;c;x) = ZQM)C— , vOi (a, n) 1a hé s6
aB( 'ﬁ) n=0 (C; n) n!

Pochhammer (xem [3] %

Va theo Tretter va Walster (xem [4] ), dung tinh toan gan ding cép n nhan dugc
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2F]1 = by +———

trong do,

_a(p-1) azfz(n—l)(wrﬁ+n—2)(a+n—l)(ﬁ—n)_ -
'S Bla+1) " Ba+2n-3)(a+2n-2)(a+2n-1)

2(af+2ﬁ)n +2(af +2B )(a—-1)n+af(a—-2 - ag‘) el
i Pla+2n-2)(a+2n) a

B
a(l-x)

Nhian xét. Trong trudng hop dic biét @, = 8, = p va a, = #, = q , hai d6 thi cua cic ham

b

f -

TRy . |
sO déu doi ximg voi nhau qua dudng x EE i

Néu p = q thi (4) s& ¢ v6 s6 nghiém.
Néu p# q thi (4) trd thanh x2 - x + B = 0 va hai dd thj ciia cdc ham sb s& ct nhau tai hai

- 1 T
diém doi ximg qua x =—: . :1— 1-4B =1+ﬂ/1_4B.
2 2 = )
3. KHOANG CACH L' GITA vfi(x) VA (I-v)fs(x)

_Trong phan nay ta coi v 1a bién ngu nhién va nhu vy 7 va § cing véi Pe ciing 1a bién
ngau nhién. Theo Lissack va Fu thi 2Pe =1 - JI(HL,H2|v) véi Z = J1(H1,H2|v) la khoang
cach L1 gitra vfl(x) va (1-v)f2(x). Tir mdi quan hé nay, khi khéong biét v& f1(x) va f2(x) cling

nhu v nhung chung ta c6 thong tin vé hai xéc suat sai 1am 7 va 9 13 hai bién ngau nhién ddc
1ap, chiing ta c6 thé tim dwoc ham mat dé xac sudt cua Z.

3.1 Ham téng ciia hai bién ngfiu nhién djc lap trén (0,%)

i . 1
DPinh ly 2: Gia sir X1 va X2 1a hai bién ngau nhién ddc 1ap trén (0, Z) c6 ham mat d¢ xac

suat lan lugt 1a f1(x), £2(x). Xét Y = X1 + X2 , khi d6 ham mét dé x4c suét clia Y c6 dang:

Trang 28



TAP CHi PHAT TRIEN KH&CN, TAP 11, S0 06 - 2008

-

Tﬁ(t)ﬁ(y_f)df khi 0<y g%

1
g(») =4 Lﬁ(t)ﬁ(y—t)dr Khi %<y g%

73

0 Wi yad (o,%)

Chimg minh

Taco 8(y)= [A(y=x)/y(x)dx

" " 1
Vi X2 1a bién ngau nhién trén (O’Z) nghiala f2 (x) =0 vy ¢ (0,1) , nén
4

4
g(y)=[fi(y=x)fo(x)dx
0

1 1
Patt=y-x, dt=-dx; khix=0, t=y; khix=-4— : t=y-z . Tir do,

1
y-—

g0 = [AOLG-0Cd)= [fDf(y-1di

L~

ViXlvaX2 € (0;%)nén y € (O;—;—).

> ¥y
Néu 0< y< i thi _% <0 nén &)= | AOf(y=t)di= [fi(t)fy(y-1)et )
|
y 4
Néwl , L, 1 ¢nenev)= [ hfiy=vdi= [fic)fy-t)a ®)
4 2 | o
4 4

3.2 M@t s6 truong hop cu thé cia Y = X1 + X2

r -~ r 1
3.2.1.X1, X2 la hai bién ngdu nhién djc lgp co phian phoi Beta trén (0, Z )
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' 3 l ,e
Gasur X, ~ Bem(cr!,ﬁ},'O,Z);X2 ~ Beta(az,ﬁz;o,-zl;) vol ay, B, a,, B, >0.
Theo Pham-Gia va Turkkan (xem|3]) ta c6 két qua:

Néu 0<y£% thi

ap+a, | oyt - = 2 4
g(y)=H 4% yareal(1-4y)A R )(a?,'l_ﬂ!nl_ﬂz;al+a2’.z_)-7L—1'4y) )

T(a, + B )0, + ;) $ oA
= A TAZ T2 T2 . 22) 13 ham siéu bdi véi hai bién sb.

' T(a, +a, (B IT(B,)° TP

Néul ) L thi
4 2

voi

g(y)
=sz"'*ﬂf*'(l—2y)”'*‘*2*'(4y-—1)"=".F1§”(ﬂ2,l—ai,l—ag;ﬁ.+ﬂ2;2—4y,?—“%) (10)
y—
H,= Lla, + B )(ay + B,) ‘
LBy + B )T (o T(ey)

vOi

-~ ” 1
3.2.2.X1, X2 la hai bién ngliu nhién dgc lap cé phin phéi mi cit trén (0, 2 )

Giasir X, ~ Exp(b;,0, i), X, ~ Exp(b;; 0, i) voi by, beR™.

Trong phin ndy ta ¢ thé ddi vai trd ciia X, va X; cho nhau dé ludn gia sir b, 2 b, .
Khi b; > by,

: 1 bb ~ "

Néu 0< y<— thi =——t2 o™y _ghr| 11
eu0<y< thi g(y) ab(bl_bz)[ ] b
) 1 1 b b by b +4by by—b,+4b,yy

Néu —<y<— thi =t olpg 4 g 4 . (12
éu 1 y > g(») ab(h, —bz){ )

L
by by

|

1 b 4 by
v6ib, by >0vaa= If](x)dle—-e b= [fy(x)dx=1-e *.

0 0

Khi b; = bs =c,
2
Néu O<y<t thigh) =S| ye™. (13)
4 d
1 1 ¢ V(1
Néu — < y <— thi ==||=-yle?, 14
Cu<yss i g(y) (d] [2 y) (14)
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1
4 4 g
void= [f(x)dx = [eedx=1-c".
0 0

Chirng minh.
Khi b; > b, vi X; ~ Exp(b;; 0, %) ; Xo ~ Exp(b;; 0, %) nén trén (O,i)

filx)=2e e fy(x)= 22 et
a b

o —(by=by )t

’ : ’ biby )’

Neéu 0<y$z ,theo (7)thi g(y)= jfl(t)fz(y—t)dt =__'b2 e b Ie dt
0 a 0
Vib, > b, nén g(y) = Le'bﬂ [l e e_(bl_bl 1y ]—_-_ bi bZ [e—bzy _ e—b,_v]
Néu i <y< % , tuong tu nhu trén ta co:
z
1
g( y)=%e'bzy Te“b"bZ”dt DBy | OO by
an ab(b, ~b,)

B el

y-

_ bl bz e_ by *514“41’1)' L, _bh ‘52:4'5:)’
ab(b, —b,)

Khi b;=b;=c,tacéa=>b=d, viviy:
Néu 0<y<ll:hi g(y)=ﬂe’b3”}j.ldt=(£—)2y.e"°3’.
4 ab g d
1
¢ "1 1 bb, ., ° c) 1 B
Néu — < y<—= thi =12 b ldt:[—) S N
bu s<y<s thig(y)=—1 I. = 5-n

"

, - r e - ].
2.2.3.Néu X1, X2 la hai bién ngdu nhién djc lap cé phan phéi chuin cit trén (0, Z )
i 2 ] 3o ly cuuek o0, eR
Gia sir X1 ~N( 4.0, ,O.Z),X2~N(#2,O”2,0,Z) voi Fie va “1n92 :

¢ 1
Néu 0<ySZ thi

o o
ey | O ——=—=—=——=y+K, | -0 -————=y+K
Lo By +C Y 2 Y 2
BY) =K,e E [Jnfaf +o'22 [ o,4of +0'22 ] ¢
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Trong d6 a, b, A, B, C, K1, K2 1a cac hing s c6 dang

1 1 1 H + Ky
A= 252 2023 B= 202 +02) C=62 4052
_(#1*‘!-’1)2 2
1 e Aoited) g 10 = 14,05
Kl = 2 b 27 9
ab\[2n(c} +0; 0,0,40] +0;
g _(xe-p)?
20} = -
a= I o dx= @ L= | _ g ZH4
J o2 4o, o,
(x=m )

174

1 207 1-4u -
b= —e s, (B = W, |
6[0'2\12” ( 4o, ] ( 2 ]

, ] 1
Néu — < y <— thi
éu 2 ¥y > thi

~

Kle-ﬂr“+Cy d| -

g(y)=

o,y 00 +0; 40,0,

Chimg minh

: 1
Theo (7)néu O< y < 1 thi

g(y)=[10fs(y -t

P 2
5 (2 At+ y
=¥ J24
4

o () (vt ) ¥
L e e @ g et At g
2nabo oy 2maboyo, g
Trong do a, b, A dugc xéc dinh nhur trén, va
M My my By
P == Q™ =0 and hed
c, O, O, o; 20, 20; 20,
p 2
—{\/2At+—J , y -
Vi- (A2 + Pt) = V24) P nen [ Mdr=e

2 44 0

_".Ie‘ 2 dr
0
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Détu:\IZAH-i- ,du=~J2Adt;khit=0,u=L;khi
V24 V24
P
t=y,u¢\/ﬂy+—-
V24
Tir do,
g e P
}:[ (AP+P1) ef" ﬁym -
e Y g = e 2du
)
V24
p? i
2ze*t 1 B .
— e *du
V24 27 5[
i
= Ll
et P P
R of e £ of L)
V4 { ( \/ZAJ \/2/1}
Thé tich phan nay vao g(y) ta c6
1 s, P P
et @24y + )—q{ J
B0) = ooyt [ [ V24 J24
. v (mrm)y ()
44 2(cl+02) ol+0? 2Aol+o;)
| () 2
et =Ko
2abo,o,\ A 1
2 2
/2‘4)?“‘“\/10—: J: - H, 0,4 _/'llo'zq ne? O, y+K,
UP = 24 s [Oitos 2 s o? voi | ool sol
olo; 7\ olo;
R e e A foi oy _ | 9 |k
P= —_—— 9 = ~ 2
> = ol +o; slob ol +o; o,\ol +o3-
Voier T ot

Thay céc két qua trén vao g(y) ta c6 (15).

Tuong tu, néul <y< 1 thi
4 2
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p? A+2P

|-

A42P

P!

w24 W = 224 WP
f A e — 2wedd ]
| R (P PR

e e 2du
, N 24 2% I,
y-: 2A(y—z)+P 2A{yu2)+P
Vi i
” 1
_ze™ (D(A+2P & LA = )P
J4 2424 J24

1

: 24(y-=)+P

Khi d6 g(y) =K,e™ 2"+ @[A+2PJ_ -
224

V24
UP = A+2P
2424
_ s ¥ +°'|2+°"22+4ﬂ20't2_4ﬂ10'z _ Vc'l "":"22
_ y+K, e
, |62 +o? ol +0? 0'21/0'1 +02 40,0,
Of a5 40E T
0,0, olo;
LP = 2A(y—i)+P
V24
y L O ~ 0y +4moy —4mo; o, Joi +o;
T
oy +o
Cff 1 2

y+K, -————
ol + 0'2 ool +o; 40,0,

2 7 401 2

0,0, o 0'2

Thé céc két qua trén vao g(y) ta c6 (16)

Nhan xét. Tuy theo gia tri cia ¢ va ¢ ham mat d§ xéc suét cua luat chuin cét trén

khoang (0,— ) ¢6 thé c6 rit nhidu hinh dang khac nhau nén (15) va (16) c¢6 thé cho nhiing hinh

dang rat phong phu ctia ham mat d¢ xac .suét cua téﬁg hai bién ngiu nhién

4. MOT SO TRUONG HQP CU THE VE VE HAM MAT PO CUA Z

Tacod Z=1-2P,=1-2y(y= T+ &, cé ham mat d6 x4c suit g(3)). Vi ham nguoc ciia Z
T 1

ay= vy =-3 nén ham mét do xdc suét cia Z 1a h(z)'=]y'2|g[1_z).

2

Trang 34




TAP CHi PHAT TRIEN KH&CN, TAP 11, SO 06 - 2008

Thé ham mét do x4c suét g(y) 1an luot vao cac két qua trén vé tdng ciia hai ham mat d6 xdc

sudt trén (0, i) ta c6 céc két qua sau:
4.1 7 va & 1a hai bién ngiu nhién ddc 1ap c6 phéin phdi Beta trén (0,%)
- 1 1
Gia st ~ Beta(a,, B, ;0,-;),'5 ~ Beta(a,, B, ,'O,Z)

; 1
Neéeu 0<z<§thi

hi(z)=H, 35 R ghrhin L)% FINCR J=a J-ay B+ Bails, 222 1 ) (17)
z—
Néu l <z<] thi
2
a +a, a+a; -1 A=l = (2) . . 2-2z
h(z) = H,2%%% (1- z)***"' (22 - 1)2" F} (az,l—ﬁl,l—ﬂz,aﬁal,ﬁ,Z—Zz) (18)
-l

Pay la két qua da duoc téc gia T. Pham-Gia trinh bay trong [3] ;
' T ax O 1% P4 = ea A 14 P A Re o L A 1
4.2. * va © la hai bién ngiau nhién dgc lap cé phin phoi mii cat trén (O,Z )

1 1
Gidsir 7 ~Exp(bl; 0, ) & ~ Exp(b2; 0, Z) .

Khi bl >b2:
by+b, | bz byz
, 1 NN . W i P g
Néu 0<z < thi Mz)= bt —5)° {ez 32} (12)
bb _by(1-2) _bh(-2)
g 1 , h(z)=—‘-—2——[e 7 —e 2
Néu 5 <z<l thi 2ab(b, - b,) (20)
Khi bl =b2:
I ¢ —¢(l-2)
& 2 oty H(2)=| —|’ze ?
Neu0<z<2 thi 71(2) [2d] 1)
| . 2 ~¢(1-2)
Ee i h(2)=|—| (1-2)e ? ‘
Néu 2SZ<1th1 (2) (Zd]( ) (22)

: - . - 1
4.3. 7 va S la hai bién ngiu nhién djc 1ap c6 phan phoi chuan cit trén (0, Z)

Gia st 7 ~N(,u],crf;0,%)vé ) ~N(,u2,0'§';0,%).
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, 1
Néu 0<Z<—2-thi

208 Bapc g (l-2) _Noi+oy |
. 20"2'\’0'12‘5'0'% ) 4J|Jg

h(Z)——Ke434 2

& Joi +o?
—_— + y ———
a 20,40l +0; 40,0, (23)

& i
Néu ESZ<1thi

1-2z) o (l-z)
1 26-8 B, BC_|q4 o,y ( R i e
hz)=SKe *e® 2 g0 foTaa? 2o foi+o? )| 29

5. KET LUAN
- Vé mit ly thuyét c6 thé xac dinh dugc xac suat sai 1am tbi thiéu 1on: nhin loai hai tong
thé, nhung viéc tim biéu thirc giai tich cu the cho sai 1dm nay khong pha 1 van dé don gian.

Bai viét da xem xét biéu thirc giai tich cu thé cho sai lim nay cua hai phan ¢ 4 chuan va beta.
- Xé4c dinh duoc biéu thirc cu thé cho ham mat d6 xdc suit cua tdng hai loai sai lam phan
loai khi gia sir mdi sai 1am c6 phan phédi chudn, mil, beta trén (0,1/4), tr dé xdc dinh khoang

cach cua hai ham mat d¢ xdc suét.
- Van dé ciia bai viét c6 thé md rong cho nhidu tng thé va c6 thé ding mot phan mém

toan nao dé dé hd tro. -

BAYES ERROR AND DISTANCE BETWEEN TWO PROBABILITY
DISTRIBUTION FUNCTIONS IN CLASSIFICATION OF TWO
POPULATIONS

Vo Van Tai, Pham Gia Thu®, To Anh Dung®
(1) Can tho University
(2) Moncton University, Canada
(3) University of Natural Sciences, VNU-HCM

ABSTRACT: The article looks at the error in classification of two populations H;, and
H, by Bayesian method. Establishing probability distribution function for sum of two
misclassification probabilities in classification when supposing they have a distribution in
(0,1/4), from there to consider L'-distance between two probability distribution functions by
Liassak and Fu. This problem is considered by objectifying for normal, exponential and beta

distributions.
Keywords: Bayes error, L' - distance, normal distribution, exponential, beta.
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