
~t1i'1\t1~11.1:j(t1~'l,;fi'1LLUUn1m~C1tltlL~~L«1.IL~~L;jtl'1 (simple linear regression

model) L~tl\;iL1.In1ffltl1n1al" ~z\;mn1i~L'ltl~~tltlq~\1.In11t1r.;lJ1Nl'\1"111)1~'Itl1i.1.Ii'1

LLUu :jfii~n fi1'1Ltl1.I:jfim~\;r~Yltl~;tll;ltlil..,lT1.I\ 1.In1"jr.;lJ1NI'i1"'111~~tlf;1~"Z,j1\\\'Lii~
.. _. ~ . ./ ~~~..l .. ~,,~

1"1 '11lJI"Itl1~LI"I fttl1.l"tl~n1rur.;lJ1N1Z~iJ,"1.I~ 1M1.11.111.101nl..ZftIIlPl'11lJPlft1~Ll"lfttl1.ll'"'11 ft~

~~1"I'11H;tll;lft\1.Itl~'I"tl~"'111~LfltlflJ1,j'1t1\1.Im1t11ZlJ1NI'i1 nfi1'1iiitlL11P1'11\;{m1LL~n

L,~~ritl1.l (prior distribution) "tl~"'111~,f1tlflJ1Vl"11N1~'1t1 ~t1LL1.I'11"1'11lJ~~~d]1.In11\;r

O1ii'1'I11::",~~,ul n11:j'1'I11Z"~~nfi1'1ilft'1utlr.;ntliJ~1\11i'lJ\1.In1"jr.;lJ1NI'i1"'111jj'lIItlf

3 rl'1U ;;itl ;tll;ltlil""U1.I'"7tlVl~n-n1.l1'l'11lJl"I'11"l::,t11.1 (likelihood function) ,il1.l;tll;lft~\~"1n

011'11~ ft tl ~ ;tll;lft\ 1.Itl~ f1'"7tl011LL.. nl.\,,~rltl1.l (prior distribution) ,il1.l;t1l;1ftL~lJ'~lJ'~ t1'1nu

"'1l'1i1'lIItl~lA't1~01"j1ZlJ1N~~,t11.1i'1LLtl1qlJ'IItl~n111.\~nl.\"~ ~~Un\'lti~1J1~ft'11.1ri\\\';t1

~"l1 1'al"~ 1n11n1 '\11.1~ 1"1 '11lJ i'~ t1'1 n u .,,111 jj ,IIItl nUtl ~ III tl1"1 ~ il1.ll"l'11lJ ~ /IILLUU 'i 1II:ji tI

(subjective opinion) I.\ft::;tll;lft\1.ItlU11'1f1'"1tJm11.\"lnl.\"I~1l1t1,"i~ (posterior distribution)

li11.1;tl\jft~,n1.I~ft"l1nn11'1111U,t1l;jtli1.."U1.II.\tlz,tI\ltl \ 1.Itl~111 ~tI\;r1"I'11lJi lJ~1.Im1~1m l'

\,1,"1n \L"I~1l1 tI 'IIi ~1.\t111J1.InU~ft ':lN"tl~Vl~M1.II'I'11lJ 1"1 '11"1Z,il1.lnu n111.\..n 1.\'Nrltl1.l

~1,.~(t1drfi(tI \\\'I"I'11lJ1\1~'lJ\"n11'~ m~t1n11LL"lnl.\'1~rltlU ,~tl~"1nflm~tNZn11
,..l ,~ \_\<v ..l, v

n1::"l1t1'11tl~n11\L.. nl.\.. ~ntl1.l~I.\f1nIll1~n1.l"lZ ~ftn~N::n11LL.. nl.\"~~l.\lIInIll1~n1.l'lltl~n11LL'In

v!' 9 • ..l "~!'''' .. , ..l~""
\L"I~111t1'\1ft~I'I'1t1 Ll'ltl~m11.\"Inl.\'1~ntl1.lILU~tltln Ll'l'1.J1.I 2 ILUU I"ItI n111L'~nIL"I~ntl1.l'l.I,""tll;lft

(informative prior distribution) ~~,il1.ln11LL.. nIL..~~\\\,;rtll;lft~~tl'lnulK'1l.\t1~lJtl!h~lLuoi'l'I

ILfl::n11IL'In IL"I~rltl1.l~\,j\\\';tll;jfi (noninformative prior distribution) ~~\\\,;rtll;lfi,~tl'lnufi'1

\,I,t11'qlJl"lfjlJ,1"I1tl (vague) '111tl\\\,;rtll;jft1!t1m~tl~mtl1J'VltlUnU;tll;lfi~L;;"1nm1'llIllfltl~ ~t1~. .
:;jort1"1 Z~n~m :tIL'''n IL"I~ ritl1.l'l1~IItl~ ILUiJ~~nfi1'1 ILfl::m:tIL"n IL"I~ rltl1.l"tI~,'Ivlvr'ffi (Jeffreys's

p ri0r dis tribution) tillt1~m11L~nl.\"~rltl1.l'lltlW'l'llvr'~il~ N\'llJ1JJi~\,jl.\tlntl~t11.1l11t1 Vim:t

\,I,t1INYl11'1i1'lIItlf (parameterization invariance) I.\fiz\\\'m1LL.. nl.\"~1l1t1'11i~~ilp.JILUU~I.\;r

,lIlJtl (proper posterior distribution) nth'1~tl 1'i1~uilnifi"tl~Vl~n-nUn11\L'In\,l,'1~'\111'i1\;;

"fl::ilVl~noi'1.I~\\\'Um.l1.l,f (moment generating function)
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.I _'" ... '.1 _ ..J~" ,......, ~.:;
1. ''l'it'l'1J7!1m'll!llJfII'11J7:;~'1N'Yj'171~'IIIt'lnllD'l''l'1nn'l7 .'II,}1ln'l7lll'N1 IMU

1.1 n'lfi'f'I7'1:;,~i~~'IJfi (Bayesian approach) .~t'lri'1'\.1UIlln'l7u."Inu."I~ritluu.1J1J

- n'l7u."Inu."I~ritlu~'b.iL~;rtll;ll\ (noninformative prior distribution)

- n'l7u,"Inu,"I~ritlU~L~~tll;ll\ (informative prior distribution)

- n'l7u,"Inu,"I~ritlu'IItl~'''Ivlvrffi (Jeffreys's prior distribution)

......... "
1.2 ,}lln'1I\~t\tl~UtltJqlll (Least Square method)

..htJ7:;~'1N'IJfi~lc1i'"1'1nmrL;rn17u,"In u."I~ ri tlU'IItl~L"Ivlvl7fi"I:;ij~ '1LnflL~!I~ ~'1'Yj'171

i1Lllltlf~'1n~tll!lm!l~'IIU'1I/1,j'}tlth~ .tJtlfL~U.r'lltl~ft~tJ7:;a"lltl'l,}'1~U.tJ7~U'IIt'l~,j'}utJ7~ra:;

u.1\:;rbuLd!l~'IJU~'111173'1U'IItl~,j'} ..tJ71'1'1~LU"1nn7ti1 7t'l~IN~1~t'l~'1tJ7:;~1NLIJmllc1i'''I1nn'l7

\.fin'l7u,"In""I~ritlU~\~;tll;ll\ I'htJ7:;~'1N'1Jml~"I'1nm7u."ln""I~rit'lu~I~I~;rtl\l1\ u.1\:;~il
III..." III ...
n'11\~l'ltl~Ut'l!lql/l 1'1'1~1I'11/11J

~ -lH'I -~ ...
1. 1'1'}uIJIJ'Il.'II.Un'l7'}"I!I fIItl

Yi =Po + PI Xi +Gi, i =1, 2, ... ,n
.I ..., y

.~t'l Yt 1'It'l l'I'101~mlll

Po, PI ~t'l ft~tJ7:;a"lltn'l7t11l1t1t'l!l;~.tlU'Vt'171i1'lIItlfl ...,j'lLLIJ1J

xi ~tl I'h,j'l..tJffiI'l7:;
,... , ...

G; I'Itl 1'I'11'1'l'1~I'II\'1I/1Ll'Il\tlU
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. od I) ~ l' ' '" 'r ..I "'. ,,,... • 1 •regression m e '1:;U'!'J'1 y, ,...,y" L1J\l"'1r1~Lnl'l'VIL1J\ltltlr.:l'ltln\lLLft:;~n'l'LL'InLL'I~1Jnl'l

L'IIi'ltl\ln\l '1:;~~'1

p(y) =

Lrltl Y = (YI,···,Yn)'

p = (Po,p),

[11... 1]'
LLft:; X =

XI x
2

••• x
n

".1· "', .,J.J.I. .1.1' ' ..I , ..
4. m LL1J7tl tIr.:L1J\lfll'1"~'II'J1~ 'l~~'1"1'1nm 'LL'In LL'I~ lJn 1'1PI'J tJfII'1L11fttIL'll '1ntJ 1 LLft:;

,
.I. ... , " ~_ .... 1 ".!l ..
.. 'J\lLtJtJ~LtJ\ll-J'1111'3'1\lL'II'1ntJ 0.1 0.15 0.2 0.25 0.3 0.5 0.7 LLft:: 0.9 U'ltJ~LlJtl'L'IJ\l1l1

"Iltl~il.J1Jr.:a'VI1M'1~LL1J1cr\lL"'1nl.l 10% 15% 20% 25% 30% 50% 70% LLfI:; 90% 1II'1l.J

, ~

5. n'11LL'InLL"I~ritl\l~1;~~~~tl\1J~

5.1 m'U<inU<ioJrifluY1bnUifl'o/fi (noninformative prior distribution)

'" ..I~ "" ~ .....1 ".01 ..I ~.. .!'I
LlJ\ln17U.'1nLL'I~Y1 ~'\II'lItll;jfl ~\ltlI!lIllLntJ'J nl.lL7tl~'IIt1\l ~'1"ql-JLfII7tl (vague) LLfI::L1J\l

n17U.'1nLL'I~~srn'l:;~ml"llJ'11; L~tl~"I'1n;;tll;jfl1\ltl;:I'IL~tJ'JnlJ"''1rtjjLlllflfl~U'l\\';fll;jflLfttJ~'1

..,'1MjjLl'ltl fM 1'1::~Pi '1~ LL'Ii"I7~L" '11l11 LM'IIrtlJL;l tJ~LL~~'1LL~ ft::Pi'1"1ltl~'" '1M jjLI'I tl fi:lttlrnftLnA

.t I ..... ... ''''''_I ... ~
'IJ\lLYI'11 n\l 'lI~n1'LL'InLL'I~IMnfl'1'll-J(uUlJlJl!I~\l

p(P) ex: k , k = fhfl~~

5.2 m'U<inU<ioJriflumU!fl'o/l'I (informative prior distribution)

LtI\ln'1'LL'Inu'I~m1\';tll;jflL~tJ'lri'lJ"''1MjjLl'ltlffi!h~u1JoD'" ~~i'lLLl.llJ~1;\\l~'1\l
." ~.!'I " '"' 1'.1 • '"' ... " ~ , ..I~ "11 ..l...'J'I tJ\lL1J\ll'l'Juuurn'tlAtltl tIL'D~LfiUlJnlll L'IJ~LAtJ'l IMUU n11LL'Iml"'l~ntlUYI ~'\II"JItll;jflYll-J"lno

ft~lJ"iiLtI\ln11LL"InLL"I~ritl\li~fjl'l (conjugate prior distribution) ~tl n1'LL'InLL'I~1Jn~ 2 i'l
~

LL1J, ;~iJ



L~fl P LuuL'lmll1flfl'i1L~il!J LLfl::: L LUUL~'vi;'noD"''l1lJLLtJnJ7'luhlJ~~LUUL~"inoDU'lnLLUUtlU

(positive definite matrix) LLfl:::n1'LL"nLL,,~;;~nft1'l,,:::d~I'Um7LL"lnLL'Hritl'U~'W\~;;tl1;lflLrltlI'i1

l.uIii1LL"'u~~ i lItl~Lfiu"LL!J~~lJlItl~L~,,;'noD L ilI'i1\;;11.nfttlUu,J

5.3 n11LL·mLL"'I~rif)U'JfNI"'lrlrr1lf (Jeffreys's prior distribution)

\UUn1'LL"lnLL"l~~~"l1nn1,Hn~lItl~L"lTly("~(Jeffreys's rule) ~~n1'LL"lnLL"'~~

LUU~II1t'buriu11n~flt!~lIt!~~L"IIflfil LLUU"lIt!~LlJ"inoD;;t!flUL "111'1lIt!~Vlll LlIt!f (Fisher Informa

tion Matrix) ;;~e

p(fJ) oc II(fJ)Il/2

4

p(ylfJ,a)p(fJ,a)
- - -

fp(y IfJ,a )p(fJ,a ) d fJda
e --

p(ylfJ,a)p(fJ,a)
- - -

I, LP(ylfJ,a)p(fJ,a)

p(fJ,a! y) = ~

ClIlt I I "", mtu tlJ9IUIU1N

.
~, .

, 1l1\l191!lLU!l~

L~t! p(J-1fJ,a) Pit! Yl~niU"''l1lJ'''U1LLUuh~ (probability density functi~n) 1It!~ y

p(fJ,a) ;ifl n1'LL"lnLL",~rit!uh,[Gointprior distribution) ~1"'fu (fJ,a)

p(fJ, al y) Pit! n1'LL"nLL"l~1l1!J~fl~hlJ Goint posterior distribution) ~1,.,flJ (fJ,a)

D." .'" - - ..LLfl::: 0 I'Itl1.J11JlJ~1'1lJLlI1tl'



_r'!! ... • ~ ,.J .J • ~ (
n"n1JftltJLYI!JtJ~"L~fl!J'IItl~~"L~II!1~'l"~~fl'l~L~lItlUmMl\tl~ average mean

. 1.1:... • , ..J",,,,,,
square of error: AMSEJ 'IItl~~'ll.lr.:~1MtJ&'IL~tln1,"~m'LL'lnLL'l~ntlUYl L,"'IItll;j1l m,LL'ln

LL'l~ritlU~\~\'""tll;lflLLfI::m'\L'lnLL'l~ritlU'lltl~L'lvlvi'{LLfI::t'hl.l'::l.mun"ti~l\tl~Utl!lqlll~!l
'.1 .J....J ~". ~.J

~11Jr.:~1NYlIIIYlqill'l:a'"l'l1 AMSE"1Y1q~

.1 t ~... . ~ .-
u'l:: !I'!lU'rlfl1f1'l1'l:: ~fl'ltl

1. L~tll\1~1'tl\oDmilLM'l::liL~~LtJlI.u,j'lLLlJ1Jm'tl~tltl!IL~~L«UL~~L~tI'l ~~iiM'll.l

LL,JU~1\un1',"1I'hil '::l.I1Nl.I1n;ULLft::ii ~'l1l.1LLl.l ,l.l ''1U'IIfwhl.l,::l.I'ln.lfil.Il.l,::ftYlin11tl~.

tltl!lUtl!lll~

2. L~tlHLi:luLLU'l"/\1~n11~m~n,j'l\LtJlJL~~L«u~-nlJoDtlU;u~!J\oDn1ilL~'1::liL:n~LlJ~

1. n1',"1';1l.l'::l.I1Nil.l1J,::ftYl~m1tllJltltl!l\U,j'lLLlJlJ~'l!ln1iiLI'I1'1::liL~~LlJ6'l::,"'1
H' ..J .J.J .J~!, .",~.J~ ""_. , .
Ll'I'l'1n~1L~ftVLLII::&'I'lULlJ!l~LlJUl.I'l"'3'1UYI UII'l'lnn~n"Jlu"/\ L," ~Ll.IUIII (moment generatmg

function) 'IItl~n1'LL'lnLL'l~1l1!l,"i~'lItllJ (marginal posterior distribution) ~tJ~T1~ni'u~\,"

b.JLl.IUJ1LLII::n1'LL'lnLL'l~'lItllJ (marginal distribution) 'l::,"'11tli''l'l nYlt]~~lJ"/\LLII::'l!J1l.1;~,jtl\1J

,- ...'I.ltJ'1l.1"/\ 1

Pk =E (X k
), k =1,2,3, ...

'"
=JxkdF(X)

-'"

_ .J

'I.l!J1lJ"/\ 2
"f

\'" X LilU~'lLL1J'til.l L11L1!ln Mx (t) ~'1LiluYl~Mu~\'llb.JLl.IUII111'1



L e"f(x) ,x '~9itJldv~
P

Mx(/)= eo

fe"I(x) dx ,X 9iv,dv~

6

,,~ X d~h~~'lu.t1'~1J~il";~M~~"Wl\1J~~ilfli1-i'";~\J~'Il'l~\tl~~1

nI'i1'l~fl Mx (I) < 00, 1E (- h,h) \rlfl h > 0 "l::'lA''i1

Pk =MJ)(O), k=1,2,3, ...

,,~ X d~"'~'l\l.t1'~1J~~il";~M",~"Wl\1J~"M X (I) Il.fI::n1~~"~ 9'x (I) = In M x (I)

"l::\A''i1

P11\ilil!J = P = E(X) = 9'~ (0)

U.fI::f'I'l11JIl.1JnJ~'U = Var(X) = 9'~ (0)

fn x - Nm (p, L), B(k x m) \rlflk < m \i~I'U\1J'II~nivl\"l1::"l~ Il.fI:: b(k x 1)

\tJ'U\'lmPlfl§;\\"I1::"l~ "l::\A''i1Bx+b - Nt(Bp+b,BLB')

lh x - N m(p, L) "l::\~'i1m11l."\nll."l~'IItl\J (marginal distribution) lItl~\'lmPltlf

!ifl!J"19I1 'II'tl~ X ~~iifl).I1:an k,j'l "l::iim11l."lnll."l~1Jnii'll'tl~,j'l\l.tJ1k,j'l 1PI!J\11fl11J11t1\l.flIM
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1.'" X=[=l] k ,
- X m-k

-2

B -"- [I 0]
- k , Ll.fl:; b =0

m-k

2. ~1U7:;~1~n1fl~~~~U~V~~ ~~~1~~1nn1~11.~~fl~~n1fl~~~~'~~~~1~LI.~n

11i1~'lI~~~1fl~Ln~nlJI'i1~1~Wr~'lI~~1'i1l~Ln~ilI'i1U~V~~~
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