1) (Bayes Information
Criterion Method (BIC)) BIC
BIC
2) (Bayesian Variable Selection Method (BVS))
(Stochastic Search
Variable Selection (SSVS)) (Gibbs Sampling)
3) (Baysian Model Averaging Method (BMA))

31
(Occam " Windows) (BMAoCQO)
3.2)
(Markov Chain Monte Carlo Model
Composition (MC3) (BMAMR)
4) (Stepwise Regression Method (SR))

, 5
BIC BVS BMAoCC BMAngj SR
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2.1 (Multiple Linear Regression Analysis)

Y, = Po+fiixn+P22+ 0 +PpXipt£1  ; 1=1,2, ,
P y ;]=1,2,P
1) £1 0 <J?
£1 . . .(id) N(O, (32 £1 Si [y

Cov(E1,£1) - 0 [Ny
2) (")
3)

P

(Least Square Estimator ; P )
p = {xx)-\y

BYS BMA? R

(Maximum Likelihood Estimator. /& )

B =(xx)"xy

BC  BVA(C
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2.2 (Conditionnai Probability)1

1
A B P(A) > 0 P(B 1A)
B A (the conditional probability of 6 given A)"
P(BnA)
p (B iA)=plAa) 1 P (A)>0
1 (Multiplication Theorem)
/
P(B A)= P(B\A).P(A)

2

AL1IA2, .., An

P\L /2 ... An)= PADP(A2\AJ.P(AS\ALAD...p (An\AVA2 A" J)

1 , , 2 (°
2539), 100-106.



2.3 (Bayes' Theorem) 1

2
B11B2 , .. !

D ene. '( 1V/*/

) -
3 P(B)>0 1V/

P(e,)PM |S,
P(Bk |A) = (&, JPM [3.)

"P(8.).P(yAle.)

24 (Independence)2

3
2 A B
P(BIA) = P(B) p(a €)= pa)
P(ANB) = P(A) ,P(B)

1 ,
25%),  107-108

2 , ,
2539, 14116

13

123,..

(independence)"
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3 a Lo C (mutually independent)

1) (pairwise independent)

2.5 (Bayes Information

Criterion Method (BIC))
. .1978 (Schwarz)

'(Bayes Information Criterion Method (BIC))

(posterior probability) (prior

probability) (likelihood function)

(prior distribution)
(Bayes Information Criterion

Method (BIO)
gic = -2 N |ff(X,|@ML)+P () ‘

i=1

BIC, = —2In(MLk )+ p, In(n)

(maximum likelihood function) ‘

p k k
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BIC
(LY

MLk =L(/3mI, -y)
=f(y|*,cr2,)

:(2" 0 2) " eXp]ng(y XpUL)'(y' xf1uL)

[, In MLk =" H27Ua2)--" (y-xg Wly-Xx@")

=Y h@2n"2 ( > M - ve
=— H27T)--H<J2) - -

=— ( {271+ D- -In(&2)

2 2

A, =(x'x)-"xy

a'=~w-x8§j(y-xpui

BIC

BIC = -2\nL (g ML,<J2;y)+ pin(n)

=27 --(In(27T) +1) - -H & 2) + pin(n)

(@ 9+ (02+¢ ()

2.6 (Bayesian Variable Selection Method (BVS))

. 1993 (George) (McCulloch)
(Bayesian Variable Selection Method (BVS))
(Stochastic
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Search Variable Selection (SSVS)) (Gibbs Sampling)

. .1996 (George) (McCulloch)
(generalized linear
models)

(prior probability)
(posterior probability)

26.1 (Prior Probability Distribution)

23) f(£)= n)

(mixture prior probability distribution) P i
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24) css - (FEIW(0,1,2) + o0 AJ(0,(cT.)2)
24) ¢G>0 C>1
Y (A X)
S N(0,(CT.)2) X

24) D\

(multivariate normal prior)

(2.5) =
(1. ky
R (prior correlation matrix)
Dg = dldg\d T+ 5 KTK]
P - 140
H | 4!
(residual variance) : <, -
(inverse gamma conjugate prior)

(2.6) ~oe- )
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6 - ~ xIs Vs ks
3 (12 (32 BB (
)
26.2 (Posterior Probability Distribution)

(marginal posterior distribution)

(likelihood)
(prior distribution)
@27 F(O\y)KF(y\o).f{
y
8 2k £
f(s ly)
1) f(0)
2) N ¢ T 0
3) (prior correlation matrix) : (2.5)
4) (degree of freedom) u ks (2.6)
2621 N
(2.3) (uniform prior)

f() = 2%
P, (non informative prior)



(28)

p P (0 :1):— 1V/:1,2 ..... k
(information)
la 1X 1
2a 1X
2.62.2 S rk C 1., ck
........ rk TR
pi~ AI(0,r2)
pi ~ Al0,(cr)2) Z
. (Semiautomatic Approach)
(intersection point) (relative height)

(marginal densities)
(Zwp.s, =0) ~ N@o<IP + )
(7 l6puo1=0) - N(0,(72 + CEr,2)

£<in
X. I liZi 2. k

P(S,:11Pr°pj>P,(:P(81:D) S s

19

Dg
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(t- distribution)

f( (marginal posterior probability) X)
pi =0
........... rk C .k
it r
q (George and
McCulloch ,1993) (o T, g
11
(rescaling)
X.
op. IT, q

Lu1C)=(15) (L10) (10200)  (10,500)
(Opt /T, 1C):(1,5)

(™ 2 19)=(1,10 (-Alr, 10)=
(10,500)
Ir, ,q)=(10,100) (", 1q)
(t,q) (2.4,17) (2723) (213.2)
(2.8,6.8) 1 (marginal density function)
Crg1T: ) 2.1

1George, El. and McCulloch, RE., “Variable Selection Via Gibbs Sampling,"
Journal of American Statistical Association 88 (September 1993): 831-889,



P

op .G

ite kilf:fIG 4 GTi 1o

Jnu

tm mnaa

2—

a0 2~ NO(CT.)2

2.1
Al(0,cr™ + C2r 2)

N(O,(TA + 1)
(0A / T/1cl) = (15) (1,10) (L0,100) (10,500)

*
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2.6.2.3 (Prior Correlation
Matrix : R )

R

(posterior covariance matrix) — ys ts lyer, )

ngly,cr, ) a (Cr~2XIX+ds‘r~‘d ~I’1

7= 0 {)
(posterior correlation) R N ox )

RK(x’x)l

(design correlation)

26.24 X8

(2.6) (experimental design)
( :0) ()2

(non informative prior) 21

\/UJ =2

1 Chipman, H, Hamada, M and , CFJ. “A Bayesian Variable Selection
approach for Analyzing Designed Experiments with Complex Aliasing," University of
Chicago, 199%.
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2.6.3 : (Stochastic Search
Variable Selection) 1

(Stochastic Search Variable
Selection (SSVS)) (Gibbs Sampling)
! (Markov Chain Structure)
(Markov Chain Simulation)
(random
walk) 6 (stationary distribution)

(joint posterior distribution) o k)

(Markov Process) o \y)
(run)
(Alternative Conditional Sampling)
(Multidimentional problem)

1) 6

C=<EW o g v o
2) t

Le(sL, [2 st 1.2
1 K

"

(2540, 18-10.
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3) 1
0 )
( E
t ?--
2.6.4 ) ! (Bayesian Variable Selection
Method (BVS))
(2.10) I ~will
(2.10) -
1
e °.(J°5° .glal 1. 1~
o G
(L1)

; oo (L=



25

(2.12) N I T

V S ) e
DAl = a(/ag[(air i) \(aZTZ) l(aka) 1

o KEEE TV
2.13) |

3) ' <5 (componentwise)
(sampling consecutively)

(2.14) o - 1 GLI={N G

.14) | (Bernoull distribution)

(2.15) p{ =7 1 RN )=7 ~
(2.16) 3:(( 1, 111 :I)xf(<j‘l 171 :l)xf( 111 =

(2.17) D= f(31 1, T oopxirra 1L V= f{ 1, 1 =0)
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2.1 (Bayesian Model Averaging Method (BMA))

(Bayesian Model Averaging Method (BMA))
(Raftery Madigan
and Hoeting ,1997) (posterior
probability)

(Model Uncertainly)

(Madigan and Raftery ,1994) (Madigan and York ,1995)
(Raftery ,1996) ,



nsuanuasAasiunendiresdeiaula Weldeyaazidudail

(219) p(AID) - ZK:p(AIMk-D)p(Mk D)

k=1

(2.18)

(Bayesian Model Averaging (BMA))"

Mk

oM, 10)= :’(Dl’\’h )o(, )

2. p(o1m,)olw,)

1=1

o
(2.20) PLe1 )= Jp(Dw. . )pfe |

(marginal likelihood) W
6 k
war O °
p(,@k IMk) Wuaraumuwivneusas @ neldsauuu M,
(o] o.m, ) fuitaffupanamasanhy

WAy P(Mk) Wuaruinasitlunau dmiusiouuy M,

A

(2.21) eE[Ai1p]=> A,p(m, D)

(2.22) Mier [A 1l J= ¢ (varfa vo wkis avynmiiay- e[A Id]

\ k=E[b\D,VK]

2
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(2.21) A y

(Madigan and Raftery ,1994)

(KuTback-Leibier ,1951)

—E[IOQ{ZK P(A|M LD H M ot [Iog {p(a |M/'D)}]

k=1 |

2.1.1 (prior probability)
(marginal posterior probability)

(posterior probability)
(prior probability) (marginal
posterior probability)

2111 (prior probability)

pw =TT PM 1_py)~/\
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Pj (14)
(uniform prior)

2.1.1.2 (marginal posterior probability)

(2.20)
p(d lu k)

p(DlM)OCerIihooprrior

(prior distribution)
1
Maximal Data
Informative Prior (Zellner ,1971) (non informative prior)
1)
2)
(Subjective prior)
Q
og(cT) (uniform distribution)
p(/3,cr)ce 00< 3<0 1 0<C7<00
1 ’ 1}
I



p(D\M) OC Mkelihooprrwor

PW\M) «
p(D\M) -€Xp ZCT(£A)

P(D\M) -eXp

= (x'x)-'X|f
2_ 7%
0=,
0
1)
p(D\M) OC jlikelihood X prior ci(J
0

oc KAO-.w)xp(M.n) (7

oc jMexp Grx§J

J-Nexp --M(y-xg" ) (*-x£]

AN2+fc - £ J xXkfe ‘ﬁm)ﬂ

OII

0-

30



®
p o Iy ce f B - e e A7) - e o - x(& SERER
0
0 mhexp- " (voree (IrXA)+(Ec- e @/-)yj
Gowee1, oy -ne €)F(JS» <& ) XY -xX(X'xf'xV] =
oef 1 exf
{m2 da
= Us2 [g ML-@ ML) X X @ML)j
| 1
f 1l
der™ P 29 i
V= 2a7

D(D\M) o f-l_exp[-~] da

p(D\M) ot~

00/  X—])

J()

3

exp[—/][ - v 2dv

V2

1 dv

|\12! Z-yil exp[—v] - _Zldv

711 1htg -,
: 0

31

da

da
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v Dy 0C2MF ) If-AY US2H (& - &) *H(& —é‘)j
V2A

2.1.2 . (Occam * Window)

(Occam " Window)
(Madigan and Raftery ,1994)

max {p(m1l )}

(224 )
(2.24) (2.24)
a ' ' a
'a
(Madigan and Raftery ,1994) a
10 100 a=20
0.05 a =100 !

0.01 (Jeffreys ,1961 : Appendix B.)

(2.25)

(M"'\d
B = s Eae ikt
(229 ‘ P
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Lo , (2.18)

(2.26) p(Ald)= £ p(A[M,.d)»p(W( )

(Occam ' Window)
pp(/M 1'1[)_; / O
1
2

1) (Log Posterior Odds)

(Log Posterior Odds) OR-a a
(2.24) W1
2) (Log Posterior 0dds)S

3) (Log Posterior Odds)
OL = - log(a) a (224)

2.2
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Lifivangundaiau

l

lo)

| |
< i | > log
p{M 1 | D)
0, 0,
M, mangwfdaauan M, Huangundaauan

2.2

(Log Psterior Odds)

(Occam ' Window)

‘ Up - Down”
Down Up
Down

Up - Down

“Up'

Up

A - <> C
(Occam ' Window)

(Occam " Window)
Up

“DOWn”



4) B=logp( °1
p(m ID)
5) 6>0r Ad— A — W MO <EC c<—C+ MQ
6) O01<B< Or MOEC B} C<C+40
1) Y 3

C 4-C -M y4<y4+M

B= log P:'~1
Y In)

5 es oo =55 MEC  c<C+Al
) eiesco | 1£C > IR

7) n 3
)

2.1.3
(Markov Chain Monte Carlo Model Composition

(Occam’s Window)
(Raftery Madigan and Hoeting ,1997)
(BM/Vs)

120 "~""~046 00



BMIV-3

(BVS)
26)

BMAuca

BVS

BVS

BMAMB

BVS

BMAA

2.3



BVS

foymindn y , x ussduausey

TunmsAummrimed

v

nsAnenmulsdas
dwFuusazseulunizAum

wiriinef AuATUAUIUTIL

v

wT')u'uuz'uuu'u%J ATMA - Post.Prob.

Veorsnanvsrsnnons 8,500 0.7586

) P PO P 1,100 0.2010
79 10,000 1

v

o o P -
wsnuugumiiaND uay
-

Post. Prob.sunfiga u11§lun1s

. ol
WIATHEINTIUNIUNNZAN

2.3

BMAA

nadnwfiviiauiu

mMnuaEwR 1S U1

uAnENNY

BVS

BMAM3

feaymindn y , x uasdmourey

»> Tunsdum ey

v

ymsfnaensaulsdass

> dwiuusazreulunisAum

WIHAET AUATUATUIUTEL

v

Post.Prob.
0.7586
0.2010

- - -
Aauuuglun A
8,500
1,100

79 10,000 1

v

.o o -
duuuyngluunimlsng
-
nadeiulagldPost. Prob.ilu
v
R, o e, | . -
fiadaamin (WevATWeENTng

-
NIUNNZAN

BMi("gg

BVS
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4)

(FO)

5)
6)

(FO)

38

(Stepwise Regression Method (SR))

1
(correlation coefficient)
y= 17
(Fu ) F
Fu < FO
Fu > FO
(F1) F
Fir < FO

2540, 20



7)
3
28.1 (Partial F-test) 1
(y)
(227) y = P 0+ p |X1+p N2t ...+p"xk+
J :(lA T A A e A )
) §=(,*>)" XV
X (k)
2) SSR1 = J 'x 'y
3) SSEL = yy—]/?']é(y
B
e+ JHE R R
1 ,H
2 N

12539), 1517,

39

(X1)
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(z.zs) Yy =r0tesioe 2+ A 7N +ri sl s PpXp o+ £
(v) (XYJ P>k
(228) ® - (220 2P i &k Jpke1 MR,
1) 2 s (e ey
X o)
2) 2 = 201 2x X
3) 2 y oy 28 2y
2 = o\
1 ' Dot
yy— Xy)
e

Extra ~ of Squares Regression (ESSR)

ESSR = ssr2 - ssri
s rios oy

xk+1 , XI1+2 , ... xp

Extra Sum of Squares
(2.27)

Distribution of Quadratic Form

ESSR

CTZ ~ X (p-k)

SSE 2 2



HO 1 pk+l:A'|2:' =A
NP, -1

(Sum of Squares

ESSR (p — k)(J

= ( -P=1)02

ESSRI(p-k)

Pk Il

Y = sos i3s3 o oo 3pxp o+ £

(Mean Squares Error (MSE))
Regression) A,

wse=a (0-p_1J e X 'x)

ss(x, IX'X2 Vi-Vi

F =

c

EO -./s

xp) = SS(XIX2 Xp)~SS(XX Vi-Vi X

SS (X, IXT X2 X -1'Xi+1.. )

a 2

1=0 a Fc> 1<t mpl

41



2.8.2 (Correlation Coefficient) 1

b 1
1 1 1
1
1) (Simple Correlation Coefficient)
2
Z(X) —;X}/, _}_/)
=305y
Y, /
X /
2) (Coefficient of Partial Correlation)
2
3 X1, X2, Xj
y X1
X2 X3 ' ry123
1 , “
’ 2 m (

, 2539),  17-18.
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~/1,2,3  /—1./+1 k

v iy g

. 2
WM&WHwaLk:&mNC_

1 ap r
1 Vi
R=|
1%
an ai2 au
az_ 92
A=R7 &
1 R

[V.,2,3,. V4, Ly,

43



	บทที่ 2 ทฤษฎีและสถิติที่เกี่ยวข้อง
	2.1 การวิเคราะห์ความถดถอยเชิงเส้นพหุคูณ
	2.2 ความน่าจะเป็นที่มีเงื่อนไข
	2.3 ทฤษฎีของเบส์
	2.4 ความเป็นอิสระ
	2.5 วิธีการคัดเลือกตัวแบบที่ดีที่สุดโดยใช้เกณฑ์ข้อสนเทศของเบส์ 
	2.6 วิธีการคัดเลือกตัวแปรของเบส์
	2.7 วิธีการเฉลี่ยตัวแบบของเบส์
	2.8 วิธีการถดถอยแบบขั้นบันได


