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TOM ’TA;T: Dya vao ham cuc dai cia cac ham mdt d¢ ching téi da dwa ra mgt phuong
phap mdi rat thugn loi cho bai toan nhdn dang trong cac trirong hop khac nhau. Viéc timham
cuc dai va tinh sai so Bayes ciing diroc khdo sat. Hai chuong trinh duwoc viét dé tinh toan cu
the.

Tir khéa: Ham cyrc dai, ham mdt dg xac sudt, nhdn dang, sai so Bayes.

1. GIOI THIEU

Nhan dang mét phan tr méi thudc tong thé ndo trong sd k téng thé da cho |a mot huéng
thong ké c6 rat nhiéu g dung trong thuc té, véi nhiéu linh vuc khéc nhau: Nong nghiép, y
hoc, kinh té, ... Bac biét véi sy bung né thdng tin hién nay thi nhitng tng dung nay ngay cang
tré nén da dang va can thiét hon. Chinh vi vdy, ngdy cang cé nhiéu ba toan hoc nghién ctu
dén van dé nay.

Bai todn nhan dang duoc dat ranhu sau: Ter mét tdp hop gom n phan tir ma ta biét ré cac
phan ti dén tir tong thé ndo trong 6 k téng thé, dira trén n bién quan sat tir mi phan tir dua
ramgt qui lugt @é khi ¢ phan t méi thi biét cach xép vao téng thé nao 1a thich hop nhat. Bai
todn nhan dang hién dang dugc nhiéu nha toan hoc quan tam, tuy nhién trong viéc giai quyét
né, theo sur hiéu biét caa chdng t6i nhidu khia canh lién quan cia ba toan ndy van chua
c6 1oi giai mot cach tron ven. Hién tai c6 nhiéu phuong phap giai quyet bai todn nay trong d6
phuong phép Bayes duoc xem c6 nhiéu uu diém nhat vi nd giai quyét dugc bai toan cho tap dir
lidu bat ky va tinh duoc x&c suat sai 1am trong nhan dang. Tuy nhién trong thuc té tinh toan
theo phuong phép nay con rat nhiéu kho khan bai viéc x&c dinh ham mat do xéc suét, viéc tinh
tich phan, viéc xéc dinh sai 1am...Trong bai viét ndy, dya trén phuong phép Bayes ching ti
duaramot phuong phép, dugc goi 1a phuong phép ham cuc dai rat thuan loi cho viéc lap trinh
tinh toén.

2. PHUONG PHAP HAM CUC PAI TRONG BAI TOAN NHAN DANG

2.1. Phwong phap Bayes

Xé hai tong the w; va w, véi bién quan si x c6 ham mat do xéc suat f;(x), f,(x)
twong ing véi hai tong thé d6 va xéac suat tién nghiém ¢, va g, =1- q,, khi d6 mét phan t
mai véi bién quan s X, dugc nhan dang nhu sau:

. Fi(X0)

Néu 2500 5 B2 i én X vao wy, nguoc lai xép vao w. 1)
fo(%) &

Khi ta khéng quan tdm dén x&c suat tién nghiém hoic q, = @, = ; thi (1) tro thanh:

Néu f (X) > f,(X)) thi xép X, vao W, nguoc lai xép VO W, .
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Trong truong hop khdng quan tam dén xéc suat tién nghiém thi x&c suat sai 1am khi phan
loai phan tir vao tong thé thir nhat vathir hai lan luot 1a

d = P(w; |W,) = Of(X)dx, t =P(w, [wy) = )f(x)dx
R R}

Trongdo R ={x| f,(x) 3 f,(x)}, Ry ={x| f,(x) < f,(x)}.
Xé&c suat sai 1am trong phan loai ndy duoc xé&c dinh boi cong thirc:
Pe,, =min{f,(x), f,(X)} =t +d 2
Khi quan tam dén xé&c suat tién nghiém g cia W, thit tro thanht” vadtre thanh d” voi:

t'= (pfy(X)dx vad = ¢f1- g) f,(x)ax

Rin Ron

Trong 6 Ry, ={x|af;(x)  (1- o) ()}, Ry, ={x|af,(x) <(@- q) F,(x)}.
bit (q) =(g, 1- q), sai sb Bayesltcndy l&

Pe{? = gmin{af, (x),(1- a)f,(}=t" +d’ )

Rn

Xét k tong thé w; véi xéc suét tién nghiem g Bat (0) = (0, 0y, 0 ), khi d6 phén tir
véi bién quan &t X, duoc xép vao w; néu:

o filx) S
G fi (%) >0a; fj () U — AN @)
Y H fj(XO) ql
X&c suat sai Iém trong nhan dang nay la
Ped , =& (ifidk=1- A (o (5)
_an\R '_lR

Trongd6é R" lamién maphan ti méi dugc xép vao tong thé th i, R" = U R".

Xéc suat sai 1am dugc tinh bai (2), 3 va (5) d& duoc chirng minh [a xéc suat sai 1am nho
nhét trong nhan dang vadugc goi lasai s Bayes.

2.2. Phuwong phap ham cuc dai
Dua trén phuong phép Bayes, chiing toi dé nghi mot nguyén tic nhan dang phan tir méi
k
X, cho k téng thé véi ham mat do xac suat T, (X) va xac sudt tien nghiem g, § q =1
i=1
nhu sau:

NéU g (%) =0 F; (%) thi phanloai X, vaow; . (6)

Trong dd g (X) = max{gl(X) 9,(x),-- 19k(x)}

Phuong phap nhan dang trén dugc goi la phuong phap ham cuc dai. Phuong phap nay vira
don gian vira tong quét, dac biét hiéu qua hon trong tinh todn so véi nhitng nguyén tic da co.
V6i nguyén tic nay viéc nhan dang phan tir méi chi 1a van dé tim ham cuc dai cia cac ham sb
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q; f; (X), twong duong véi nhitng nguyén tic Bayes bsi vi viéc xéc dinh nhiing mién khac
nhau cho muc dich nhan dang caa phuong phép Bayes ciing gidng nhu viéc xac dinh nhitng
mién khéc nhau caa dinh nghia g, (X) . That vay, véi truong hop hai tong thé, nhitng mién
kh&c nhau ciia R" noi g, (X) nhan giatri gf;(X) hoic (1- g)f,(x) chinhlaviéc giai bat
af,(x)
@- ) (%)

hai tong the c6 phan phdi chuan, bién nhan dang cho phuong ph&p ham cuc dai va phuong
phép Bayes déu latuyén tinh hoc bac hai. Tuong tu cho truong hop hai tong the, khi c6 nhiéu
hon hai tong thé viéc xac dinh nhirng mién noi ham cuc dai cia cac ham mat d6 xac suat

q; f;(x)
phan tir méi véo tong the W; ciing dyua véo bt dang thirc ndy.

phuong trinh 3 1, hoan toan giéng nhu phuong phép Bayes. Trong truong hop

Onax (X) nhan giatri latuong dwong mién ma j 1 i.Phuong phap Bayes xép

Khi ta khéng quan tam dén x&c suét tién nghiém hodc xé&c suit tién nghiém bang nhau cho
céc tong thé thi nguyén tic nhan dang phan tir méi X, cia (1) tre thanh:

Néu f,. (%) = f;(X;) thiphanlogi X, vao w;. )

Tuong ty, khi quan tam dén xéc suat tién nghiém, truong hop ndy phuong phdp ham cuc
dai cting twrong duong véi phueong phép Bayes.

2.3. Sai sb Bayestrong phwong phap ham cuc dai

Gia sir hai tong thé véi ham mat d6 xac suat T, (X),i = 1, 2. Khi khong quan tam dén xéc
sut tién nghiém thi sai sb Bayes cho bai todn phan loai va nhan dang dugc xéc dinh bai cong
thuc:

Pe , =min{fy(X), f,(X)} =2 f e (X)X (8)
Rn

. Xét hai tong thé c6 phan phdi chudn mot chiduN(m,s 2),i=1,2 Giasrm, <IT,.

Néus, =s, thi

Pe,=2- Ofl(x)dx- Of2(X)dx =1+] g el g T

S2 @

X

. m, . /2
Trong d6 X, = Zvaj (x) = 03 2 (9)
r
Néu s;1s, thi
X +¥ X3
Pe,, =2- Of (¥)dx- f,(X)dx- Of(x)dx
X3 Xo

X - My
:1+J§252 __Jg S» _+J§ Si __Jg S1 5
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Trongdoxz—(rTlSZ ms 7)- 558 ,4/(m - my)? +K

(10)
s5-sf
2 2
S S;)+S S ,/(m- +K
K:2(322-312)In83 _30 X; = (nl 2- Msy) 21 22(I’T1 ) (11)
Si1g S2-S2
Pacbigtkhi m =m, =,
Néu s, =s, thi Pe,=1.
Néu S; s, thi
X4 +¥ X5
Pe, =2- Of,()dx- Of,(X)dx- of; (X)dx
-¥ X5 X4
=1+ - —+ mg - mo
Jg g S» Jg S1 Jg S; T
€ a5
Trong d6 X, = m- slsZ\E, x5=m+slsZ\E véi E=———dn 3 0(12)

S7-S;é &, !20
. Xé hai téng thé ciabién X c6 phan phéi chuan n chidu: N(rr,S,) va N(rr,,S,)
Giasr S, =S, =S.bit:

] 1 ]
U=XTs"(m-m)- (m- m) s™(m- m)
Theo Anderson (1984) néu X c6 phan phéi chuan N(r;,S) thi U ciing co phan phéi

chuan Né";q 2922 veiq = ;(rq - m,) S} (m - my). Tuong tu néu X c6 phan phéi chuan
e (%]

N(rrz,S) thi U ciing ¢ phan phdi chuan Ngg ;q 2q° 9 Khi d6 néu khéng quan tam dén
(4]

X&c suat tién nghiém thi sai s6 Bayes duoc xéc dinh Pe, =t +d voi
+¥ 1 +¥

ex —x —dx
zp 7z 0 R

Iaxac Uit sai Iam khi phan loai v&o téng thé thir nht, con

1 (x+1q ) gdx:

L2 6 1 92 o1
d= OeX -1 dx=— exp-—x —dx
qﬁ¥ i o b 07 & 5 0%
|& xé4c suit sai 1am khi phan loai vao tong thé thir hal.

Khi S; 1S, viéc tim mot biéu thic giai tich cho t va d larit phac tap va gan nhu
khéng co y nghia cho viéc tinh todn cu thé.
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Xét k tong thé voi ham mat do xé&c suat f, (X) vaxéc suét tién nghiem ¢,
i=1,2..,k Pat (q) =(0, 0y, 0), khi d6 sai sb Bayes cho bai toan phan loai va
nhan dang duoc xéac dinh:

(a)

o Oko
Pe; x=a (\jnin{qifi’quj}dxzaa dnin{qifi’quj}dx

i<j RHER? j=1jliR?

)CD\

&
=8 8at; - gmada; ,Jd
':]_éqn Rn

D>

[t/ ey ey el

K
\O o N by
=Mq;fidx-a O"nax{qj fj}dx=1- O max AX
Rri=1 j=leﬂ R"
Nhu vay sai b Bayes duoc tinh théng qua ham cyc dai g, (X) boi cong thie don gian
sau:
Pef? k=1 (Bmac ()l (13

Rn
. i e Ap g A . 1.
Sai o Bayes voi x&c suat tién nghiém ¢ :E la

1/k)

1 \
Pe.l(.2 ..... K =1- K Of max (X)dx (14
Rn
Viéc sir dung (13) hoac (14) dé tinh sai sb Bayes cho mot thuan loi rat 16n, dac biét trong
viéc sir dung cac phan mém toén hoc dé lap trinh.

2.4. Ham cuc dai ciia cac ham mit dg xac suit

Khi biét dugc ham mat d6 x&c suat cua céc tong thé thi phuong phép ham cuc dai duoc
xem |a sy giai quyét tron ven bai nhan dang néu chiing ta xéc dinh duoc ham cuc dai cua cac
ham mat d6 xéc suat. Vi vay trong phan ndy chdng ta tap trung tim ham cuc dai caa c&c ham
mat do xac suat, dac biét cac ham mat do xéc suit thdng dung.

2.4.1. Trwong hgp hai ham mgt dé xac sudt
Xét hai tong thé W, va W, c6 ham mat do x&c suat mot chiéu hoic nhiéu chiéu f;(x) va
f,(X) voi xéac suat tién nghiém tuong tng q va 1l-q.
Bién cho s nhan dang 1a d@ (x) = af,(x)- (- q)f,(x), lac nay ham cyc dai dugc xac
dinh:
B qfl(x) khi d@(x)3 0
(1 o) f,(x)  khi d@(x)<0

Khi khong quan tdm dén x&c suat tién nghiém thi bién phan loai tré thanh
d(x) = f,(X)- f,(X).Khi &6 ham cuc dai dugc xé&c dinh:
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(x) = i f(xX) khi d(x)20
Frvx ,f() khi d(x)<0
~ Trong truong hop mot chiéu thi bién cho nhitng mién cua ham cuc dai |a cac diém. Céc
diém nay ciing chinh laranh gisi cho sy phan loai va nhan dang. Véi da so cac ham mat do
x&c suat mot chiéu thuong chi cd mot dinh, nén t6i dacd 2 giao diém caa hai ham mat d6 xac
suat. Gia st f; (X) va (1- g)f,(X) giao nhau tai mot diém véi toado a' va
_taf(x) khi x3a
= .
f@-g)f,(x) khi x<a

Tuy theo giatri caagma a co thé duoc xac dinh, nhung téng quét that khong d& dé tim
méi quan hé gita @ va a- giao diém ciaf,(x) va f(x).

Trong viéc tim ham cuc dai ciia c&c ham mat do xéc sudt mot chiéu, ngoai phan phdi
chuan, chling ti ciing da dwaranhiing ket qua cu the cho cac truong hop ham mat d6 xac suat
théng dung mat chiéu khéc nhu phén phoi Gamma, phén phéi mii va phén phoi Beta. Cu thé:

i) f,(X) va f,(X) laham mat d¢ x&c suat chuan mot chiéu:
1 e U
expg — (x- m)*g.i=1,2
siv2p g ¢ g
Trong truong hop hai trung binh khéc nhau, gia st <r,:
i f1(x) khi x<x
500 khi x3

fi (%) =

Néus,=s,=s thi f ,(X)=

. | fi(x) khi x, £XEXg

Néus,1s,thi f(X)= .
If(x) khi x<x, EX>X5

Khi nm, =1m,, taco:

Néus, =s,thi f__(X)="f(X)="f,(X)

| f,(X) khi X, £XE X5

TH,00 Khi X< x, E x> X

Trong do Xg, X2, X3, X4 Vaxs dugc xac dinh bai (9), (10), (11) va(12).

i) f,(X) va f,(X) laham mat do xéc suat chuan n chiéu (n3 2)

Néus, s, thi f,(X)=

pit d(9=-2x'[[s,)- (Sz)'l]x+[rrf ()~ mi(s.) - & i
V6i k—dn§sl_ m- m(S,) mzl:l
‘ 2‘@ O
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d(x) la bién phén loai cia w; va w,. Ta c6 d(X) la duong bac 2. Dat

A=- ; (Sl)'1 - (82 )l] thi ta.co cac truong hop cu thé caaduong bac hai:
Néu det(A) < 0 thi d(x) 1a hyperbol,
Néu det(A) = O thi d(x) |aparabol,
Néu det(A) > 0 thi d(x) laeip,
¢ day
() = | f,(x) khi d(x)>0
Fran ,f() khi  d(x)£0

Trongtruonghop S, =S, =S thi d(X) s tro thanh ham tuyén tinh:

400 =(m- m) () x- 2 (m- m) (8)(m+m) 9

Khi ta quan tam dén x&c suat tién nghiém g va 1- g caaw; vaw, thi ham nhan dang d(x)
cia (15) va (16) 1an luot tro thanh:

1 ) i i & a0
400 =- D8 (8. s o (8 () e - 192
a1 & a0
909 = (m - m)(S) "x- Z(m - m)"(S)*(m +m)- ;
iii) Hal ham mat do xac sudt co phan phéi mii trén (0, +¥ )
f.(x)=be ", i=12
Giasr b, >b,, taco:
i . 1 a0
i f(x)  khi x3 Ing—2+
e b,y by 5
1:max(x)__l_ 1 &b &
l'-fz(x) khi x < Ing—zi
| by-by &b g
iv) Khi hai ham mat d¢ xac suétcé phan phdi Betatrén (0; 1):
-1 X 1- x)% =12
fi (%) B@,.b) (- %) 1

Ham cuc dai duoc xé&c dinh cu thé:
0= 1 f,(x) khi x*- x¥?3m

max(
Tf(x) khi x* - x*t<m

B(a,,b,)
Trong dé k—— m=%A>0,a=a,-a,,b=b,-b ,A—#
g b 1-do 1~ M2 B(@,,b,)

Trong truong hop dacbiét a, =b,,a, = b, ltc ndy ham cuc dai tré thanh:
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|f1(x) khi X £ Xg,X3 X,

Fr (%) = 11,(x) khi X <x <X,
. _1-V1-4m . _1+41-4m
trong 6, X = =—— —— va g ==—_——.

2.4.2. Trwong hep nhiéu hon hai ham mgt dé xac sudt
Xét k tong thé w; =1, 2,...,k, véi ham mat do xéac suit f;(X) va xéc suat tién nghiém

K
tuong ting q; , é. g =1. bat () = (0, 0z, ), 9 (¥) =g f; (%)

i=1
Bién cho sy phan loai cia w va w 1a d{®(x) =g f,(x)- q;f;(X). Trong d6
diﬁq) (X) >0 lamién ciaw; vanguoc lai lamién caaw. Vi vay ta co:
Topfy(x)  khi df®(x)>0
() =10 () khi d(x20CdP()£0
| .
§9 fi () khi d{ (x) <0
Trongd6 p=2,...,k; g=1..,k-1,1=2,..,k-1, m=1+1...n,n=1..,1-
Khi f,(X) laham mat d6 x&c suat chuan n chiéu, thi digq) (X) codangcu thé:

AP0=- 37 l8)*- (o) el e) - mifs P he 2 an

a2, (s Y im - T (s i
2 g‘ J‘g m (S,)'m J(SJ) J

O day, diﬁq) (X) ciing ladusng bac hai. Buong bac hai nay 1ahyperbol, parablol hay eip
phu

VOi k—

cooo

thuécvao - ;det[(Si )'1 - (Sj )1] 16n hon 0, bang 0 hay nhé hon O.
Trong truong hop cac S;= S voi moi i =1, 2, ..., k thi (17) tré thanh:
11 ) a8 0
di” (%) =(””F - m )(S) "X- E(m - m )T(S) 1(”1 +mj)' In q*JZ (18)
i @
d{? (x) Itic néy 1aham tuyén tinh.

Khi khdng quan tam dén xéc suét tién nghiém thi ham nhan dang diﬁq)(x) cia (17) va
(18) tro thanh:
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dj (¥ =- ;XT [(Si )*- (SJ)'l]XJ’[mT (Si)*-m (Sj)'l]x' k

d;; (x) = (m - m fs)*x- ;(m - m ) (s)*(m +mj)

Trong truong hop k > 2, viéc xéc dinh biéu thic giai tich cy thé f.(x) ciing nhue g{% ()
cho cac ham mat do xéc suat rat phic tap. Ngay ca khi xem xét cho cac ham mat do xéc suat
chuan mot chiéu van de nay ciing khong phai la don gian. Tuy nhién, sir dung c& phan meém
todn hoc nhu Maple, Mattlab,...bugc dau ching toi da giai quyét dugc khd khan nay.

3. SUDUNG PHAN MEM TOAN HQC TRONG BAI TOAN NHAN DANG

3.1. Chwong trinh nhan dang phan tir méi
Sir dung nguyén tac (6) va (7), co thé duaramot thuat todn dé viét mot chuong trinh nhan
dang phan tir méi. Sau ddy ching tdi minh hoa mot chwong trinh dugc viét bang phan mém
Maple nhan dang phan tr méi khi c&c tong thé c6 ham mat do xéc suat ciing phan phi hai
chiéu.
Chwong trinh 1:
Nhandang:=proc(L ::list(algebraic))
local n,u,v,i,d,j,tl,B,H;n:=nops(L);
H :={ m(unwply(l-[p] ,X,y),p=1..n-2)} )
u:=L[n-1];v:=L[n];
forifrom1ton-2do
d[i]:=evalf(H[i](uV));
od;
B:=d[1];t:=H[1](X);
[=f[1];[1=t];
forj from2ton-1do
if B <d[j] then
B:=d[j];t:=f[j];1:=H[j](x);
fi;od;[I=t];
end:
O day, voi ktong thé W, véi ham mat do xéc suat f, (X) , d&é nhan dang phan tir mai

éx u
X = gXlQ tadung Iénh: Nhandang([f1(x), f2(X), ..., fk(x), X1, x2]);
Ao U

Nhap cac ham sb f;(X) duéi dang biéu thirc truc tiép trong Nhandang([ ]) hoic Iénh gan
f.(X) bén ngoai. Chuong trinh ndy dé dang thay doi cho céc truong hop khac nhau ciia ham
mat d¢ xac suat mot chiéu hogc nhiéu chiéu. Khi quan tam dén xéc suét tién nghiem thi f; (X)
st dugcthay thé bsi cac g; (X) trong chuong trinh.
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3.2. Chwong trinh tim ham cuc dai va tinh sai sé Bayes

3.2.1. Phan phai mgt chiéu

Xét k ham sb mot chiéu g, (X), d,(X), ..., 9, (X), trong d6 g;(x) =q, f,(x), f(x) Ia
ham mat do xac suat mot chiéu. Ching toi d& dwara mot thuat todn cy thé dé tim ham cuc dai
Omax (X) vatinh sai sb Bayes khi nhan dang. Tuy nhién do han ché caa sb trang trinh bay nén
bai viét chi trinh bay chuong trinh cu thé trén phin mém Maple dya trén thuat toan d6 dé tim

O (X) v PEY .
Chwongtrinh 2:
saiso:=proc(L::list(algebraic))
local ejijk,rstmnpkqgA,CD,EFGH,SSL;
n:=nops(L);
H:={ seq(unapply(L[p].x),p=1..n)};
A:={seq(H[p].p=1..n)};
S1:={solve(H[1] (X)-H[2] (X)=0,X)};
if nop(H)=2 and nop(S1) = 1 then e:=S1-0.001,
if evaf(H[1](f))>evaf(H[1](f)) then
p[X]:=piecewise(x<S1,H[1](x))
el se p[X]:=piecewise(x<S1,H[2](X));fi;
else m:=0;
forifrom1ton-1do
forj fromi+ltondo
S:={ solve(H[i](x)-HI[j](x)=0.x)};
C:=A minus {H[i],H[j1};
for k from 1 to nops(S) do
if max(seq(evalf(Clj](S[k]),25).j=1..nops(C)))<=evalf(H[i] (Sk]).25)
then m:=m+1; D[m]:=9K]; fi; od; od; od;
E:=sort([seq(D[p] p=1..m)]);
F:=[E[1]-1,seq((E[i+1]+E[i])/2,i=1..m-1),E[m] +1];
ka:=[];
for r from 1 to nops(F) do
for sfrom1tondo
if H[s](F[r])=max(seq(H[p] (F[r]).p=1..n)) then
ka:=[op(ka),H[s]]; fi;od;od;
p[ 1] :=piecewise(x<E[1],kq[1](X)):
fort from2tomdo
p[t]:=piecewise(E[t—1]<=x and x<=E[t],kq[t] (X),p[t-1]): od:
unapply(pi ecewise(x>E[m],kg[m+1](x),p[m]).x); fi;
K:=unapply(piecewise(x>E[m] kg[m+1](x),p[m]).x);
evaf[5](1-int(K(x) x=-infinity..+infinity));
end proc:
O déy,
i) Dé tim sai sb Bayes khi phan loai k tong thé c6 ham mat do xéc suat f; (X) , xéac suat
tién nghiem g, g; (X) = ¢} f; (X) tasir dunglénh: saiso([gu(X), G(X), -, G(X)]);
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Nhap céc ham s @, (X) dusi dang biéu thac truc tiép trong saiso ([ ]) hoic lénh gan

0; (X) bén ngoa.

i) Néu bo dong cudi caa chuong trinh trudc end proc thi két qua xuét rala mot ham sd.
Ham nay chinh |& ham cuc dai cua cac ham da cho. Ching ta c6 thé dua ching vao trong thu
vién chuong trinh cia Maple dé sir dung vao cac muc dich khéac nhu vé d6 thi, tinh tich phan...

i) Doi v6i c&c ham mat do xéc suat chi nhan biéu thuc trong khoang (a, b) nhu ham mi,
Gamma va Beta thi 1&nh giai phuong trinh tong quét doi thanh lénh giai phuong trinh c6 diéu
kién, nghia |a Iénh solve dugc thay thé bang Iénh fsolve trong khoang (0, + ¥ ) d6i vsi ham
mii, Gamma va trong khoang (0, 1) d6i v6i ham Beta...

Vi du 1. Xé 7 ham mat do xac suét co phan phdi chuan mot chidu N(m,s 2) vai cac

tham s cu thé:

m =03m, =40,nm; =9.14m, =1.9,n5 =5.3,mg =8,m;, =4.8
s,=10s,=13s;=14s,=16s;=2sS4=19s,=23
St dung chwong trinh 2 daviét taco ham cuc dai f,, (X) duoc viét lai tom tat nhu sau:

if, khi
Yf, khi

i f, khi
£ (0)={f, khi
T, Khi
i fs khi
Lt khi

- 1.2831< x £ 0.9856

2.5835< x £ 4.8932

8.2961< X £12.5172

- 7.8585< x £ - 1.2831E 0.9856 < x £ 2.5835
4.8932 < X £ 6.6485

6.6485 < x £ 8.2961E 12.5171< x £ 23.3294
X £ - 7.8585E x > 23.3294

0.4

Jmax(x)

gmax(-x)

Hinh 1. B thi cia 7 ham mat do xac sudt, f ., (X) va gy (X)
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Gia sir ¢6 1 phan tir méi véi bién quan sét X, = 10. Ap dung chwong trinh 1 dA viét ta co
két qua:

fy = 0.0853734721 0 - 02551020408 (x- 9.1)2

Vb

Nghiala phan tir méi ndy dugc xép vao tong thé tha 3.

R TN . 1. ) L
Néu xac suat tién nghiém g =$,| =12,..,7 talanluot co cac két qua:

g, khi -1.2831<x£0.9856
tg, khi 2.5835<x£ 4.8032
g, khi 82961<x£125172
O () =10, khi - 7.8585< x £ - 1.2831E 0.9856 < x £ 2.5835
1gs khi 48932<X£6.6485
igs khi 6.6485< X £8.2961E 12.5171< x £ 23.3294
19, khi x£-7.8585E x>23.3204

Pel’, ", =0.4722. Phan tir méi ciing duoc xép vao tong thé thir ba

3.2.2. Phan phéi chudn hai chiéu
Khi xét k ham sb trén khong gian R g;(X), 9,(X),...,gx (X), ham cuc dai

9@ (x) = max{g,(X), g5 (X),.... 9, (X)} xé&c dinh trén nhitng mién cia R™ véi céc bién la
diﬁq)(x) =g;(¥)- g;(x). bat A =- 2[(Si) 1. (SJ- ) 1], tly theo giatri cua det(A;) nho

hon 0, biing O hay I6n hon 0 ma d{® (X) 1ahyperbol, parabol hay elip. Khi k =2 ching toi

daviét duoc chuong trinh cu thé dé tim g%, (x) ciing nhu f, (X). Tuy nhién khi k > 3 viéc
viét mot chuong trinh trén cac phan mém toan hoc hién tai dé tim ham cyc dai ciing nhu tinh
sai sO Bayes la vd cling phirc tap. Ching tdi s tiép tuc nghién ciru van dé nay trong thoi gian
t6i. Hién tai véi nhitng ham sb cu thé cho trudc taco thé xéc dinh ham g9 (), ding phuong
ph&p Moncte Carlo dé tinh tich phan, tir d6 tim duoc sai sb Bayes.

Vi du 2. Cho 3 téng thé wy, w, vaws c6 phan phdi chuin hai chiéu vai cac tham s cu thé
nhu sau:

0706 -025W &y . _€0792 - 0298y
€ 0251 o507 MTEE 278 0208 0507 !
_&u 60397 -0.2000 )

M= 57 0500 07060 ™~ &l
Ham cyc dai cia 3 ham mat do x&c suit dugc xéc dinh cu thé nhu sau:
1fi(xy) khi (h-y<OEh,-y>0)C(h-y>0Ch,-y)<0
o (6Y) =1 F,(xY)  khi (h- y>OCh,- y<0) G (h- y>0Ch - y)<0
{f3(x, y)  miénconlai
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o
[
|

=
P,

=
fom]
g

=
fo]

Hinh 2. B4 thi ciia 3 ham mat do xac suatva f ., (X)

Trong dé:

h, = - 0.0421x - 1.0956 +1.2787.10°4/9.5067.10"® x? - 9.54027.10"° x + 2.61776.10%
h, = - 0.0421x - 1.0956 - 1.2787.10"1°4/9.5067.10' x2 - 9.54027.10'° x + 2.61776.10%*
h, = - 0.7292x +52.2358 + 6.8626.10"°/2.5348.10° x2 - 9.5629.10® x + 4.7005.10%*
h, = - 0.7292x +52.2358 - 6.8626.10"1°4/2.5348.10® x2 - 9.5629.10"® x + 4.7005.10%
hg = - 0.1500x + 7.2805 +1.0778.10 1°4/1.2354.10% x° - 3.5745.10% x + 6.2027.10%
hg = - 0.1500 + 7.2805 +1.0778.10 1°4/1.2354.10% x2 - 3.5745.10° x + 6.2027.10%

. . 350 . . .
Neéu c6 mot phan tir méi X, = a (j Can xep vao tong thé nao Ia thich hop nhat?
é+0q
Vi chwong trinh 1 daviét taco két qua:

fy= 0.87676 exp(- 0.81445(x - 4)% - 0.97257(x - 4)(y - 4) - 1.29064(y - 4)2)
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Nghiala phan tir méi duoc xép vao tong thé thir ba.

4. KET LUAN

Ham cuc dai cua cac ham mat do xé&c suit da tao ra mot cong cu rat hiéu qua cho bai todn
nhan dang. Khi xem xét c&c tong thé cd bién quan sa mot chiéu duoc biét, bai todn nhan dang
gan nhu da dugc giai quyét tron ven bai vi voi mot phan tir mai theo phuong phap ham cuc
dai c6 thé nhan dang né mot cach dé dang va tinh duoc xéc suit sai 1am trong nhan dang do.
Véi bién quan sét nhiéu chiéu viéc nhan dang phan tir moéi d& dang nhung viéc tinh sai 1am con
rat nhidu khé khan do véan dé tinh tich phan. Chang téi s3 Iap trinh dé tinh sai s nhan dang
nay trong bai viét toi.

USING MAXIMUM FUNCTION IN DISCRIMINATION ANALYSIS

Vo Van Tai®, To Anh Dung®
(1) University of Can Tho
(2) University of Science, VNU-HCM

ABSTRACT: Using maximum function of density functions we provide the new
princeple which very advantage to discriminate a dement for different situations. Finding
maximum function and computing Bayes error are considered. The two programs are written
to compute.

Key words: Maximum function, probability density function, discriminant, Bayes error.
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