(The partial F-test statistic) (Backward Elimination
(BW))

(Akaike's Information Criterion
(Aie))
(Kulback-Leibler(1951))

AIC
(Bayesian Information Critenon(BIC))
(Bayesian Approach)
(Prior Distribution) (Non-informative Prior)

( iform Distribution)
(Posterior Distribution)
BIC = -210g(Bayes Factor) BIC 3
(Nested Hypothesis)

2.1 , (Polynomial Regression Analysis)

Y, =R0+PIXi+P:X; +.. AP +E 1= 1231

P , (Linear Effect Coefficient)



P2 (Quadratic Effect Coefficient)
Pp P

2

6 2
(Complete Model)S 2
yi=Po *PIOXil"I'P20Xil+ PoiXi2 + Po2Xi2 P@®XilXi2 + Si (2.1)
P® (Interaction Effect Coefficient)
Lt 4
1
Y
P

(Least Square Estimator: b)
b= (X'X)“X"Y
(The partial F-test statistic)
(Backward Elimination(BW))
(Maximum Likelihood Estimator: b )
=(X'X)“IX"Y
(Akaike’s  Information Criterion
(Aie)) (Bayesian Information Criterion
(BIO)

by
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(X'x) x o O]
Dt Bl il
| ||
2.2 (Multicollinearity)
X
det(X'X) =0
2.2.1 (Orthogonal Polynomial)l
(Orthogonal Polynomial) (X'x)
(Diagonal Matrix) (X'X)"1
(Orthogonal - Polynomial)
(Multicollinearity) X2,xf2,...
(Orthogonal Polynomial)
y, = Yo'Ho(xi) +YiV, (*] +.......... +Yp'MxD+e iz 12
Xj"Xj) X 0=0,1,2.......p)
\[j(xi) )1(:lvj(xi)vk(xi):0 (Vik,j*k)

269-275.

Y= XY+E

2541



Vo(x2) Vi(x2) Vp'(x2)
X =
Vo(XJ  VI(x,) Vp'(x )
2>2(x.) 0 0
0 5?(x] 0
XIX =
. XvkOi)
X P

y = (XIX)-IX7Y ji= EVIOa) 2042,
ZVj(x)

(Equally Spaced X- Values)
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2.2.2 X
(Gram-Schmidt Orthogonalization Process)

X X
(X'X)-1
(orthonormal basis)
Vv (basis) XI,.......,xn
()
X
~1 .- y~1
X
~1 ~1
5'-1
T ) (X, P, k=1,..,n-1
7 X P_ky ™~k
h Xt
P 0 1 K ) gt F )
e 1 (linearly
independence) (, 5., ) (orthonormal basis)
2.2.3 X (Centering and Scaling)

1 1 XIX
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x0 X1 X2 X Y
. X1 X2 XM Ji
- XD X2 XP2 y2
1 Xln X2 Xp',n yn
ZXH  Z X2 Z XPj EX.
X1 X2 Xp1 y

y: Po +P X1+ Paxa+ = + Hj)@+8

y ={Po+PX1+p2x2+...+PpXp} + PLUXI-x,) +p2(x2-X 2) +...+ pp,(Xp, -Xp.) + S
J, X, x23... Xp, 4 =X -X]
]71,23...p, PO={p0+P)X 1+P2X2+...+ Ppxp}

y=Po+PIZLI+ P22+ -+Pp'Zp. +
4=X-X
JF1,23..P i=1,2,..n PO

b+ Wi+ 222+.+bpZp, =§

b=y



5%5
- _ (XJi-X])
4= i
J1i—(yﬁ|7y)
W
liia 1 =* (ys-i'/)Z
1(x,-X )2
Loy n-1
m 2 ...zl
/A ¥/
X =
Znl zn2 ¢ 0 ¢ znp.
1 r V
120
X'X =
_rp-“ \/‘1,2

yS*2=bjS{(24 + ...+ bp3plizp +8

1=1,2,...p/

vAyy J

17
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2.3
3
2.3.1 (The partial F-test
statistic) (Backward Elimination(BW))
2.3.2
(Akaike's Information Criterion(AIC))
233
(Bayesian Information Criterion(BIC))
2.3.1. (The partial F-test
statistic)# (Backward Elimination(BW))2
1
1
y ( ) 1
1 ) (Complete Model)
) (Partial F
3) (Partial F) (FY (FJ
F FI < R
(Partial F)
2 H>H
2 ? "]
2 7 7 J '
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2.3.2 ' (Akaike’s  Information
Criterion(AIC))

.. 1973
(Akaike’s information Criterion(AIC))

(Information®
(Kulback - Leibler(1951))

(Akaike’s Information Criterion (Aie))

AIC=-2]logf(XiIP )+2
11:109 (X -M) p
AICk = -21og(MLK) + 2pk (22)
MLk (Maximum likelihood Function)
k
pk k
AIC
2.3.2.1 ' (Akaike’s  Information
Criterion(AIC))*
(L)
(o4
ML=L(P  ;Y)=f(yilP, )Xf(Y2[p2, )X s xf(yJPn, )

:f(y~TP_M@2Ib)
=(2% )7Texp(-, 1(Y-Xp, F(Y-Xp, }
IogL(EM, ;Y):~Izog(27ia2)-zgigr(Y-XRA )TKY'XPM)
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-plogacy, log(a2)- -y (Y-XGT(Y~xp )

-llog (271)-|log (&2)-"-

=~ (log(2rc) +1)* log(062)

AIC =-2logL(p , ;Y)+2p

- M

= ‘ 5Iog(2ro32)- —2(5r(Y-XP_ )t(Y “Xp M)I+2p

M

=-2T4£og(2TO-"Zlog(é2)--257(Y-Xp Je(Y-xp ) +2p
~ - M - - M

=~2 ~2log2in)~2 s -2 TP
2" (0g(2K)+ 1)+ 1og(22) +29

v

(log(27T) +1) + log(&2) + 2p

2322 Aie

(Akaike's
Information Criterion) (Likelihood Ratio
Test) (Occam's

razor) 2



J=oirmu?)?nr.

M, :Y=XP +£ 8§~ Nn(0,G0In)
M, :Y=XP +8  8~Nn(0G, In)
- M

.
HO:Ml:Y:xp +8
H M, :Y=x(3 +8 HOCH,
) N )
i bl Ll
Ll Tl
_ L(p ,of Y)
Aie =-2 log L(pla*:Y) +2(p, -Po)

- M

Aie, - AICO=-21og(ML,) + 2p, + 210g(MLO)- 2p0

Ale, Aie H,, AICO= Ale HO
rML N
2log uL. 20, -Po)
-2 logl’\MLqA fx o=pLAL
(4) Aie yi-, . 1 a
(p,-p0)
Aie D < Xad=p-p,) HO
AIC10>x;.d=pLRL H,
AICID  Aie H, HO
(5) 1) -

(6) Aie
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233 (Bayesian Information Criterion
(BIC)

. 1978

(Schwarz's  Information Criterion (SIC,
BIC, SBC))

(Bayesian Information
Criterion (BIC)H

P(M K)(i<k< (Prior  Density) M,M,..M1
p(P, IMK) ¢ Mk

~

Mk P,

PEMIp# IMK)p(X IMkp )
P(Mk.p, [X) = - AV

p(X)
p(X) X
p(X IM k,gk) X Pk Pk
Bayesian Information Criterion (BIC) (Bayes Factor)
(Robert E Kass) (Adrian E Raftery)

BIC = -210g(Bayes Factor)

(Bayes Factor)
HO
2.6
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2331 ' ' (Bayesian Information Criterion

(0)

233.1.1
Y= XpM+e s~Nn(0,a2ln) Y

nx1lX X (p+1) PM

(p+1) x 1
ML=LP a2Y)=f(y) [p.CTOXT(Y2!P2,C 2 X coorrrrrrrssrrrsn xf(yn|PnCR)
:f(]( |~pM!a2In)

= (2nc2 expj-- (Y - xp™)T(Y-X )
PM = (XX)"IX'Y
a2:—(Y-XQM)T(Y-XQM)

233.1.2
(Prior Distribution)
(Prior Distribution) 1 Maximal
Data Informative Prior (Zellner(1971)) (Noninformative Prior)

Non-Informative Prior Distribution
1,
2.
(Subjective Prior)
P log(a)

( iform Distribution)

p(P, ) OC1L ;-00 <P<000<a <o



p(X IM) cclikelihood Xprior
p(XIM)ecl(p, cIY)xp(P,, )

p(X M) oca" - expﬂ‘-fa -(Y-XQM)'(Y-X p~l\/l)

DX IM )il A [v24(3, -, JXHE, )
Y-XP )'(Y-X

D =(XX) XY B ALY

M =

o(X IM) ocoglikelihoodx prior da
ocJI(p[*a,M) xp(P ,a)da

mj“VGXP zaz(Y'Xp )'(Y'XPM)J VCE/

- 21 (Y-Xp )(Y-Xp )

« j 4 r«4[_TZJ M q\/| Y XpM M-p'M)) da
«]-"rexpf--1T(Y-Xp )(Y-Xp J+(P -p )XX(P -p )) da

PP K 1Y-Xp, )= B, -, VXY -XX(XX)'DXY] =0

Jhexp =M (V S 2+(PMM XX (PMM ) da

24
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LexP r%/ k ;a:(vs,2+(P_NI XX(P M

0<7
@ ]"7-exp[-x]dcj X=
ol \~(n4l)

M.
oife) eff*\r Xl
(4

'|'ix-fdx

242

Hexp[-x?
I p[-x*|

6V2~] o XA expﬂ-xj*ﬁ dx
7 2

2V xd
&‘3% xdx

=Nr (V

@2( (" (VS2+ (PMP MXX(PMP M)A

BIC

BIC = -2 log(Bayes Factor)

210y PXIMO
p(X 1M,

(VBRHPMh » ; x QP h ) ™
92+ @ PAXIX.CR-2y,) ,

2.4 (Nested Hypothesis)3

=-2 log

3Terry Sincich. “Business Statistics Bv ExamplelFifth Edition}" .Prentice Hall Interational
Editions, pp.728-733
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(Nested Hypothesis) (Nested Model)

1
(Complete Model )
(Reduced Modkel)

A
2 (Interaction Modelé
E(y) = Po+Pixi+p2x2+p3xix2
y X
E(y) =Po+p x1+P2X2+p3x,x2+ P4X2+p5x2
2 (Nested Model)
X, X2
2 (Interaction®
(Complete Model) (Interaction)
(Reduced Model)
(Nested
model) Y
2
X2 X2 0

HO:pd=p5=0
H, :P. B0 =45
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2.5 '
(Bayesian Information Criterion(BIC))4

21
271 =134,217,728 '

(Occam’s Window)

2
] (Log Posterior Odds)
' M, M0
(Log Posterior Odds) OR
M .
J (Log Posterior Odds)
J (Log Posterior Odds)
0 L=log(c) C (2.3) M0
M,
|
'|' | PMOIX)
+ \ 'p(M,[X)
01
Ml A MO o«
2.1 (Occam’s Window)

4 David Madigan and Adrian E Raftery. “Model Selection and Accounting for Model
Uncertainly in Graphical Models Using Occam's Window”. Technical Report. July 14,1992, Revised;
June 22,1993 *.October 10,1993. University of Washington, pp. 5-10
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(Occam’s Window)
Madigan Raftery(1993)

IrH

c=20 0.05 c=100
0.01 (Jeffreys (1961) Appendix B))

B={n0:3 1 (24,
2.4 2.3
(Occam’s Window)
P (M ,/|\X) Mn M,
1
Up - Down
2
“Up” "Down”

“Upll “DOWn”
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A C M A
C
AJ) C 0 L=l 0R=C
(Occam’s Window)
27)
Down
1. M C
2.C C-M A A+M
3, MO M M
4, B'logP(MpJ)
5. B>0R A«-A-M MOE C ¢ <-C+ MO0
6. 0L<B<OR MOEC C<-c+ M0
1. M 3
C*¢ 1
Up
L. M C
2C~C M A —A+M
3 M! M M
M 1X)
) B@WW—
B<OL Adr-A-M M, £ C C«C+Mt
0L<B<OR Mj£CC<-C+
- M 3
C*¢ 1
(Nested Modkel) 0
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2.6 (Bayes Factor) 5
(Bayes factor) (Posterior Odds)
(Prior probability) )
HO
2
X HO  H,
p(X|HO)  p(XIH)) p(HO)  p(H,)=1-p(HO)

p(X IHO)  p(X IH,)=1-p(X IHO)

(odds=probability/(1-
probability )

PIHKIX) = Grrrrojirany s preraprg. 08

p(HO|X)_ p(XIHO) t p(HO)
P(HIX) =P(X|H] P(H,)
(1) 2) €
() Posteriorodds (2)  Bayes factor (3)  priorodds

p(HIX)Ip(H,[X)
@=pOU/pCH))

P(X|HOP(HO) p(X IHDp(H,)
X | PX)
p(HO)/p(H,)

P(X1HQ)
= P(X|H]
B (Posterior Odds)  HO H,

5 Kass. And Raftery, AE. “Baye Factor” Journal Of The American Statistical Association. Vol.
90 ,377-3%.
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"(Bayes factor)?
J PCR|a0,HO)p(Pa0) dCQ

] pCPiCTpHAKP0,) da

I_U
,_\%"
T
o
T

p( 0.0(p ) 7,

p( IaOHO) p(P, I LH) X o,
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