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(Discriminant Analysis)
11
111
)

314



2007~ -23 -

:Inspect Discriminant Analysis VI
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(n1,02,03.. .Nm) (m)
(X1,X2, +vvne Xp)
. (Bryant.J, Manly 1994)
Individual X X, X,
1 Xin Xin2 Xitp
2 Xon Xon2 Xo1p 1
1 Xai11 Xni12 Xni1p
X]z] XIZZ ces X]zp
2 X1 Xom Xa2p
I
n, X221 X222 Xn22p
1 Ximi Ximz Ximp
X2m] XZmZ soe XZmp m
Ny Xnmml Xnmml coe Xnmmp
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(Kandil, A.M.1992) :

Zzl(yl - ykj) s (J = 1,2),(k = 1,273)

j=1

@ : yj
) (k) : ykj
=k
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(Y k=1 2 3) 1

(ykj) 2

(Discriminate Function)

(Mixtures of continous, discrete and

.nominal variables)

* (Kandil, A,M,1992)

111111 {m} 1

(Mixtures of continous, discrete and nominal

{H 1=12,.m} {n;}  variables)
2
"g-component vector of nominal variables " 2=(21, 2, ...,7Zy)
(k) rth
"t-component vector of discrete variables" X=(X1, X2, «-+ » X)
(g bix)
(i=1,2,...,m;j=12, .., t;and x;=0, 1,2, ...,n"})

S-component vector of continuous Y=(Y1, Yo ..., Yy)

(Mixjs 2oixg) variables
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(ki-1) "nominal variable"
r th 0) "dummy binary variables"
0) "dummy binary variables (r=1,2,...,k-1)
=K th
(ki) "g-nominal varibale"
.(0orl) "dummy binary variables" g(k-1)
"multinomial variables"
" _ ~gki-D
(Zg=0or 1) {0 =2""1
¢ —cells
"Tow nominal variables"
."Tow dummy binary variables" "nominal variable"
"second nominal (Zs, Z4) "first nominal variable" (Z1,Z,) "4-binary variables"
_n9k-1) _ ~4
1 . {E =2 =2 } variable"
-
Cel The first nominal variable The second nominal variable
No. Zl Zz Z3 Z4
0 1 0 1 0 1 0 1
[€)) 0 0 0 0 0 0 0 1
2) 0 0 0 0 0 1 0 0
3) 0 0 0 0 0 0 0 0
“) 0 0 0 0 0 1 0 1
[©) 0 0 0 1 0 0 0 1
©6) 0 0 0 1 0 1 0 0
7 0 0 0 1 0 0 0 0
6] 0 0 0 1 0 1 0 1
9 0 1 0 0 0 0 0 1
(10) 0 1 0 0 0 1 0 0
(11) 0 1 0 0 0 0 0 0
(12) 0 1 0 0 0 1 0 1
(13) 0 1 0 1 0 1 0 1
(14) 0 1 0 1 0 0 0 0
(15) 0 1 0 1 0 0 0 0
(16) 0 1 0 1 0 1 0 1
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(II» (m) (x0) Cim
$(Z2)=¢, ,(i=12,..n;m=12,..7) (1)

i)Y ¢ =105, <1

(i) £ = 29D

(lime, w,L, 1995) : GXz)  (m) )
n:!

G2y =T ou

i=1

(i)o S¢imxj <listhe parameter of (X; )incell (m) for population (1_[i ).
(ii)i=12,..m; j=12,.t;m=12,../¢
(i) x; =12,...,n;

(Y/X,Z)
(/uimxj ’ mej )
f(Y/X,Z)~N (,uimxj,Zij) 3)
(IL)
Q(H )=¢,i=12,..,wand 2% =1
i=1
(L i=1.2,...,w) x=(Z.X.Y)
(H i ) (x0)
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f.(X, ): f, (Z)f. (X/Z2)f (Y/X,2)

_Ha é/lmgol |rr|1r:<] exp(:umx > |me) (5)

fi=12,...,w; J=12,....t; m=12,...,7
and x; =0,1,2,...n]

Q(Hi /XO)

i 0! i
o[ /%) - Wq(H.)q(x ID ©)
Zq(Hi)q(xo/Hi)

& @

ﬂaﬂij¢i4im¢i22ex[{_%(Y _:uimxj )’i(Y _:uimxj )

A [/ %)==

!
n”'

B = ; 1=12,.,wym=12,.,fand X; =0,1,2,...,n; :

X !

|mj

IVm)( Z (ﬂlmx ﬂVij )’
n
Civmxj = _E(:uimxj _:uimxj )’Zm(ﬂimxj +:uvmxj
Ximj
aiﬂij¢ié’im¢imx~

}/ivmxj = I Xymj

24 ﬂ vj D, 4vm vmX;

()]
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iﬂaﬂij¢i4im¢i)r:;jjex[{_%(Y _:uimxj )'i(Y _:uimxj )

(7)

!

=0,



t
Hexp{YBivmxj +Civmxj +7/ivmxj}
a [,/ %) =—"—— ®)
1'*'2:@)(1)]i[{Y,BivmJ +Civmxj +7/ivmxj}
j=1

t
eXpZ{YBivmxj +Civmxj +7ivmxj}
oL/ %) =—"— )
1+26Xp {YBivmj +Civmxj +}/ivmxj}
j=1

i=v

W Bivmx]- + Civmxj + 7vmxj } = nimx-

]

—_—
Il -
LN

®)

nimxj'

a([ I./x) = —ew (10)
1+ e

Allocate an observation X, (Z,X,Y) into population (H i ) if:
Mmn_ >0

Iij -

(") r-limxj < O (1 1)
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Total Probability of

(H i ) misclassification
(0,9] (H i )

| g/
~o,cii/v)

(H v ) (Xo) Probability of misclassification
(I1i)
aw/i=3 3 T4 ¢, FitLog A-1D2 /D, (13)
m x j=1 im'
(I1;) (X0) Probability of misclassification
(L)
SGr Ny |m 1
q(V/I :ZZH |m é/lm |m>£ F{(Log A_ED )/Dmxj} (14)
m x j=I imj '
i F=

.. 2 n
(“ )Dmxj :(luimxj _luvmxj ),zmj(luimxj _luvmxj )(Hial_[v)

(iii)c(v/i):Hv
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(Ahmed, M,S.1998) .

Estimation of error rates

(%) fi(x) Misclassifcation probability

HZ Hl

. Q=1 (1. @ (T a
qI»

a2/ =a(xeR, [T )= [ f,00dx
Ry
(1)

a(/2)=axe R [T].) = [ f.00dx

1)
(1)
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(I1.) !
1 (I1.)
axeR, ITTDa ) =ac/ba, 7)
(I1-) 2
: (T1.)
acxe R [TT)a].) =a/2)aq, (18)

Total probability of misclassification

TR, f)=q, [ f,(0dx+q] f,(0dx (19)
R, R
R) (R

Optimum error rate

OER(R, f)=q, j f,(x)dx +q j f,(x)dx (20)

(TMP) (OER)

. (Anderson, T.W.1984)

(=]

c /)

«(172) 0

fien

325



q1>
dI

Expected cost of misclassification

ECM =c(2/1) q(2/Dqi +¢(1/2) q (1/2)q2 .~ (21)

(T (I
dI» I1I-

(Y

1

c(12) 2
(1
c2/1) 3

(1

= c2/1)
= ¢(1/2)

©@

j f (x)dx :j f, (x)dx +j f(x)dx=1, Q=R UR, =1 (22)

A

Qu (%) > {Q, (X)0,Qy (X)urrron Q (X))

R[ﬁRz * ¢

(22)

ECM =c(2\ 1)q1{1 - j fl(x)dx} +c(1/2)q, j f (x)dx
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ECM = J’[c(l/z)q2 f,(x)—c(2/D)q, f,(X)ldx+c(2/Dg, (23)

Ri

x) 200, £ [c@/D), c(1/2)] (a1, q2)

0 Ry (ECM)

[ ¢(1/2) qafa(x)-¢(2/1)qufi (x)] <0

(R2), (Ry)
c(12) @ fh(®)<c M) qfi ()
R f.(x) Z{c(l/z)}[&} 25)
f,(x) [c@/D] q
density . cost \( prior
ratio ) |ratio )| prob.ratio
R, . X <[c(1/2)}{q_2}
f,(x) [c2/D)] q
(@ / q=1) 1
(IL,) (In)
R - f,(X) S c(1/2); R, f,(X) - c(1/2) (26)
f,(x) c(2/1) f,(x) c2/1)
(Ry, Ry) (c (1/2) / ¢ (2/1)=1 2
R ()5 4. g WO Gy (27)
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A2 _c1/2)/c2/1)=1)

SPSLLCI N T (1 CO I
f, (%) f,(x)
SLILC) O TR SLCO
f, (%) f, (%)

X1 Xawro X, w  (JTH)T0

ZFZZZZ
(ECM)

R, :exp[—%(x—ul)lz (X—ﬂ1)+—%(X—ﬂz )12 (X, )}2(

R, :exp[—é(x—mlz (X—ﬂ1)+—%(x—ﬂz)12 (x—uz)H

(6]

1 - Allocate x, to population (H Dif -

(=11, zrlxo _%(,Ul —1,) T (i — ) < ln|:(

2 — Allocate x, to population (H Dif .
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c(1/2)
c(2/1)

(28)

(ECM)

2] =
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(st = 12 7% = ot = ) B ot = ) < 1n{[M][q—H

c2/H A\ q,

(P«l, U2, z)
(ECM)

1- Allocate x, to population (J ) if :

v v 1 v voye-l v VRV / 2
(X1 —X2)S ;;ooled Xo —%(Xl —X2) Spooled (X1 —X2)'2 ln|:(c(12)j[q]:| (30)

c2/H N q,

2 — Allocate x, to population (] T ,) if :

(il - ;2)8 ;;éoled Xo — %(;1 —;2)'8 ;;oled (}1 - iz)' 2 ln{[c(l/z)J(;ﬁJ}
1

®

(M. 1)
(Lachenbruch, P.A,

H0=M| = W2
Hi=p # p

F = nln2 n1+n2_p_l D2
n,+n, A (n,+n,-2)p

Where:
df.=(vi=p),va=(n+m-p-1)
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c(2/1)
5
{IBNID
Vi=V,=YV)
1 1975)
(31)



D* = (;1 —;2)15_1(;1 —;2)
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