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NA TR RITIE D KRR Ny r — YV 7 v S 5 o
— uCADA oBj%——

w o K @ 9

1. R ZTHHRIECOWT

(1)~ XfEtEo s & Bk

RNDOWEEHRE KREL Z 2 H 1T 5 &,
Fisher ®® Neyman-Peason fD#E % it
KINDTEE [HAR ] o rg s, EE
R LTe A XRETEONS LTl b,

A RREFFE D BN A ADEBDOF
RB#&TH% Thomas Bayes(1763) /A L
DTHHhH, Bayes BENS H DA XHista
DHERTHIELICE WS 2 ETiEb, N1
AMRETEDO R T FRiE, Savage (1954) <
Schlaifer (1959) CihE B L Wb T 5, HE
- T, BEE TOEFWRITROBERILI0FER
JETHbD, Lo L, Savage = Schlaifer OFE
HRELAMBID L B oONT, _AR
M, RO HAMTIBITAH TN S5h s
A= o —D—IHARO TR, 18HEAELISkD
HHMPHET LR LB E M2 DR EREE S0
CHLWBERICERERTHD E D 2 L08R
WMEINBD IO, TEX,

A AREF OB AL, BHROE oA
BEBLEHLCLDOTHD, ZohbBEBRS
A DFERIE, WO VA TOHREROHKT &
FERIC X < fit T3 2 & 3%\ (Savage, 1961),
Fle, A XWHEROBROMTTe, v v
WERIZT T, 3V IABFIANRDIEE
T CTRRCHE o TV A HERTOMFE LIEHT5
LS R, TRA—4&HT OEREDRE
RHIT] #HEELEL W EDEWEEFEELED

1

TTBRFOSBTR L Tk, &b EEKR
JEATREEZ o TV D&V 2 b,

I, TOXSTHIGBED2AY » YV Inz
T, XA A EOER BRI V7 L THER
FRENENEDOTHL LS KRE B HTH
Ho EBEDF — s MBI HTe T, IFTEED
AiRE ZBERICERE L TUh AP F0F
B ERLHC BB+ 5700 & v 5 REBIE (Bl
E, EREDOHD Fe L) , —HOFHE B
TIEBBRNC ~ A AR FE DRI ANMENE S
NHEZERXDHLDOD, HLEFCTEEWEC
HhRBILTE R,

JER L« HE EALNTAY » FARBBITD
b BT, MEFFFIRE O KN 1
B FDOERETH L L5 Z L1
DOINDOEENREZ bbb, TDOOEDIX, et
FOFERME O PRESCEBFRDOL M, K3
ETHAFXZICH e o TIIHL HHATE S
CNDFEDARGEINTEThhE L5
EThbH, DL Tinbb, EFT5M%
Iz & A £ non-Bayesian TH 7o b5 & &
BRERT D, LaL, OREL, HEFEoR
ZeE R LOF HE MR B LR X 5
THRACBEINDTH S 5, Bl 21E, Uni-
versity College London Tix D. V. Lindley &
X HHEFED = - ARBBEIR TSN, *
CTHEUDLRDDIEN A AMEETH D, TR
FAT A OB 2R OB LTERX
NBHFTER,

XA RREFTFEANDOBITNA & — A TR
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W SOEDODBEHE LT, <4 XHEFED
HER LG OWE Y & - — Uiy 7 BEE A
BELEhSTEWS 2 ERXDTFbR5B, L
LBAET, BiEE 0 2 oz, Lindley (1965),
DeGroot (1970) , Winkler (1972), Box and
Tiao (1973), Phillips (1973), Novick and
Jackson (1974) &0k« Dt v~ O F =
AN ESHEE T\ b, ¥ 7z, Savage
(1961), Edwards et al. (1963), Lindley
(1972), ##t+ (1976, 1983) Xk 57, FF A
FTIRIR W DS,  Nf RffEEE R I HAIEET T
HELEHED A Y » MERDWT, BT
EDHNTWARBED review b < OhFEHR
INT D, fllx DA APFHEOBFE & 2L
ROICBT 53OS ELBML 20D %,
CDLXOHK, A AEHER LS ETOUERR
B LOFR b BEMIhooDH B,

(2) A XFEHF O

T ITR, N ROEHE LU OEE LR
RTABEROBHRSITEBL T, 1 A
DEmEIT D\ TR HT 5,

n HOEZENLLHBUPE~NZ L E X' =
(Xy, *, Xn), HEEDRGRETLD m KTED S5
A= ZRy b §'=(0,,-,0n), OFTH5D x
DR T% P KD, X P50 0 OWRS A
Zp@x), x & 0 OWEHSHEEThEh p
), pPOETHE,

p(x|®Dp @ =px,H=p@[x)p(x) [1]
X FrE0E4ED 0 O5mE (1] Xb

p@|xX)=p x| p (@ /p (X (2]

S
o O

SECDUGLINTES Er T
p(x)=,
OB DL X
(3]
(3] 1% (2] D4Ai% proper (T 57cHD
B IsoT, (2] B#KRDO XS BT
T EDBH,

2px|Dp(®

N N

@

B

p@x)ecp (x| p @ (4]
(2), [4) B_A RADEFEWINDH LD
T, N ZREHEC B\ RO e B R B
DA TH D, A ADEBIC KT, p(d) ko
DOEFFI5A (prior distribution) &METH, F
— 2R BRT L DT 2 — x 01T 5 M4
DIREEEFEHLLTB, PUIX) 1}, F—2xX
HTAFLIEZ EEEHST LRIz DGAHTH
b, 0 OFEHKLSAG (posterior distribution) &
WHEihb, chit, F—zaxuBliinl,
TEHA LT 2 — 2 0T M5 DRAESY
EbLTWwb, P X, F—=223bh 5
ETFNAGMEBR L, LEEIH Uikelihood
function) &WHIN D, BEAPOTRTOEHR
BEEOHZETFh T D, N4 ADOEHE &
i, RS EEROMENDERDMAEEHTD
DRTHBEND ZENTE D, HHAPHETS
TIEART 2 = ZRAMDEHTHH EFE2HD
T, RFA—ZDHAHEREE NS EZHILL
ZHLHTRY 5 v, F 2T, #ERITEER
TbiTlithbhbdblThs, LnL, BHED
MET ST a1770 5 R e E 2 IcBAT,
A= RO TDFEREFICCHE LS T &
ETH, ZRITOWTR LA DA% FHRNCH
S TDZEDHRERTHY, Bl £
BT DR EIER L TWb 2 &%, F
S5RXETHIEBIE, TOL S hEHMOBHREE
B L7a\ &5 W IR0 7k, TRk
HRERRCKTHHD CRAERBEETHD
EEbRITILINS Fly A RHEHETIE,
RT A = RITRMDER T1I/eL, Fnr—id
D% & 52 LDV TORRNER YT &
EMNTEDEER B, Tiabb, RoksLD
LR CEH (variable) Tho T, B
WCIL L DHERG M EELH I ENTED ET
HDTHB,
CDXHE, M ADEEEF - THELRD
BHBSMTIL, F—20bBLRABHRE, F
— 2B B HRNCERCE - TOIERE A S
RTWBbhiTThDH, 2ED N AFEFFET
%, SHFCKREE IR TRCOEFERLEERS

NZ
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HHRCEENRDLEELDDTHD, Ints, HHT
DRI E 5 72 DERKD 5 \ T EMOIREET
BHGE, IV, HBEEMEL L TERNCE
D X5 REBEZHET 2BE 13, FHiiogMms
U CE—0 15 5 \ B S o T E /e i f
RN TRFTINC— RS & s 2 55 ik
bHo DX 55 AFEDZ &% NIP (non—infor—
mative prior EBWOM ; FlziE Jeffreys,
1961) » A\ ~i% diffuse prior &\ 5, Z D
A, TRTOEFERIF— 206580052 LT
2D, & ORRITE SIS L FEAC T —
BT 2, L LWFIFEESHOMIT KT
F 57 Birh,

A ADEEIL, HDT —~2%EDH LICH]
BT BH 7 2 — 2 ICHT B o DMFIRAEL K
DT T BT 7RER, ZORRIE—EOF —
2B TRT T 50T, BRUCESE
DEFED R L THERATAHENTE S, T
bbb, —EEOF - 2WEBC L TELALSE
B, FO¥EFEHOF — 2 RGBT
OHHISME L TUEHI 2 &5 BATH
Ho CODZE% k BOF — 2HELXITe 58
BB L TURTE, DX S B,

P (0|%1, Xo, ++ Xe)
Xeo1) (5]

FLT, CDX KT rueAREY)RTEE
T LT, BEOAMPERThEFR TR
MO ERI SO HELCL WBiziEy v
DFEREWS X 5 T RMOGE OWFTLL, B
FRE L o THEHOMBORELRR S T D
CEDHNEBEBTHSHH), Thbit+oinks
BEDT — 2 25 % HFBCHRL TP kic k
5T, M RADEEEHF > TR AEB TS
DEERSMES LIL, BEOCITET2 &
DRE I T 5 (ZEWHEE DR B principle
of stable estimation; Blackwell and Dubins,
1962; Edwards et al., 1963), Z#uux, [F
— 2% L TEL LY, HFOBFHCED | L
5 BHEMBEC AR T OB TH- T, Fido
RIS MOFIBOBAE LR, [HEH 0%

o p (él“g) P (Q|Xls 2(_27 o

®
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B fit T230LE2 X5,

R, REOHERTRSBACHEL D
CENRBITDWTHBEC Tl <,

NA XDEHICHES TEFEL LIS W5
B, THENOHK L 7 < B @EAES R
B LV b Tidiev s RERE & HETSHO
LA HC LS UL, BONEHD TR,
DT In 512 Y, FENTRIC R To s & U
SELEVHTL % ZDX 5 BADREL L
TRI2oEZbRhb, O EDIL, HfEsHED 7
7=y 2BV, a2V .- 2R, TERII
BNTLE S HETH D, L 50 E208, A
THOLERBCIE LT, £heMnsw sEH
DHERET D LI T, RemkuI2
RS TWFACLTLES &\ 5 FETh
Do T — ZBOHFRICDONCTH BREN e X
noELEREBII—BICEE 5, WIT, DX
SILTHRE e RERIH & A Ehe s
W, @QFBRSAEFELLTL, OELIDHE
BOMAERSMERM OB b (K DOHETLH
MELTERTADT), (V5 fritl+ sk
MR D RDRT VL 57, I 51X &RE
TSR DIRREICRIE Lo BB AT & 5 ik 4
S TP EIND & LTl b, B, B
BB THGMOGET, FRSME LTk~
— 2 ML OEEGRWET S (g ¥E
BROEREBIEIBNTS) o LIEBIEAIEH S 4
DEEX, FHHMELTLERTABE NS
b, —MRICBIE D kernal(B) 73 U 7o
LB AEDLEIND, DX 5 eHmD o
LZREExT %5 NCD (natural conjugate
distribution HARILZGM) &S,

(@) A RBREFOF &

COTU, A RHEFES, AR R
HBEL TR T A o0 Ao T ERIT
%ﬁé%'ﬁh%o

MR DR

M T, TR & AR ER O BIE
Th5ETHVDPLERERRICEBRLE
B DR SN D, A ZFERIT BT
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VX, #ER L3 EBIFER (subjective probability)
Thbo FhiL, BROERIEEMHEICDOWTD
HEOBREYEREBE LD TH B (P,
Ramsey, 1963; DeFinetti, 1937; Savage,
1954)s $€o T, TUARE Ak — &5 VEITD
FERIZ0.1THD ] EE-IBEE, WD
MNENZDATF — b2V MCADTEERE WL
F S B bDTHB, T, HHML
WCOFEYL, F o5 A—DF&ET TOITE
FIUAREZDERBZ DR L TR, £0m
FRELCTh—aT YRITOMHEEN0.1 LD E
WHEBRTH S T, ZOFFTIUERBE 23R —
AT VEITOMHEND LEICEHEER LTS
DTty —F A DB TOFEL, F
X DI CIUARE LS — AT YRFTD T
LDV TD (AT — AV PRBRNICED)
FEEDREN1:9THAEVIERTLDTH
bo MEEOMED, FlIXEHRKEPHERED
RRCRSWTOSHFETHENI T ETH D,
S b i s & TH B, THETOWEE
L L3RR, T, [TR—4&ET COmRE
ORITDOBOKL | ZEETH Z &3 ThL
WTEIRIE RO ERRIC BT, FEROMETH
RN BT » TUESA AW HERDOE L T DT
DBERTH Do FIEBEOMETFHADORIEZ
RTd, HHOMHFOFEZFIHLTWIIT
L b bd, WECERIIERHRD > bt
O [#HF | CEHNT, <1 XN fEROMHR%
LTWB AN D TIXTe W25 5 Dy,
FEMERY D O TR LR AR
SO HEE A I e X T b, B2
i, EEFERD, MEEIE 2 A NEEHICHEE
LCWANENSNECINRD ZEDND D, &
D Lo T, Pratt et al. (1964) %
Lindley (1971) I 3\ CH47 7oilE B & RKam A3
XN T\ hy ¥, [FHEB eofiz (&
By | THLREFEHERD 7 m 2 A DHIT
Horlrz b oAb AL, LML, E
BRI & EirgEc sy [RE MR
RETH o &, —BFHEI UL, TR
DHETT v AN, ADEBIT L » TEIT

@

s K # W

CRE | Cfibhd [ X8 wErAVvDs &
L TlY, HBEBOFIEZEC L 5 T—HICKE
XNHBELIBREENT [FB] THD
EEZDBDTIEIRNED Sy BT, RO
REMEOFERRIZY 5 Th, TEBEREZHAVS
EDEEMIFEEI R T HEE L bR S,

TEEEE (likelihood principle)

= OFE L Barnard (1947) & X » TRAIC
B X, Fisher (1956) T% DEEM A FHE
HINnle, FOEWRTSHE AL, BEDT —
Z RIIDFTRTCFE—DH 5 NI AR D 5
LELXFHFOBEICE, ThbDTF —20bED
NARERTE S 2@ U ThiTRisbisy,
EWHZEThD, 2D, BENELLD
i, F 2 &EHFR0FECHERCH LT
BLUTIZI DI EWD & THDH CLERIRK
FTHBEENTSHERETHHENIZE) , &
OLERMAYHET S ENRWRETER 55
HTHh5B, &\ 55 Barnard ¥ Fisher DF 5k
Licz & ThHAH, & AP Savage (1961) °
Lindley(1972) @ X % &, HHMAFHITH
TlL, V7L EEE T — 2 O FILHEI N
TEDCHER A (TT5 5 DT, Fisher ® Fiducial
WeEE b ED T, LEREA L L AT
MBEHENDIDTHbH, A ARETFETILZD
I3 R EITE S, RICZDZ ExRT
BARBIZ BN 5o

TS | OHERMN T ThHL R — 1 BRI
BT, nflOF —2%21EB715 b0 r lH [E
O TholekThHo nflrpr @s [HZh] T
b, TANEARRINAZ -V THED
RTWE 5 ELbEERRIUTH S, A XHfsH
OB TUE, DIEAR T T 2 b iU,
FnEbLIeh LicT — 22— VICE®RR <,
EXHIhAEMIFACTHE (BEREEH
BT %), &IAIHMBEAT KT,
@BATHE n NFRCHEEI N T TIE I E
rfED [TREh] 2B &L, =FA0MHI
r HHERERETAHATHSME 0D,



A AHFHFCAS My 7 =27 = 7 5

p(rln, ) ‘=ncr7’rr(1'—7’r>n—r [ 6 ]

¥, ) r AEFCHEEI A TNT r EHO
(] #5501 nMORFTEELIE WS
E XL, =F AT o DNERERTH D
ABNGGHE T B,

p(n|r, 7)) =, ,Cym (1 —=m)™" (7]

TRENEDONT TERZ) | OMRORNRHEE
BExRDBHE, QDB EN r/n, O)DOHE N
—1)/(n—1) L7ch, BEDR LT — £
FETHWALEnbh DT, F— 2 Db
R TR s eeFA0MmPEE Lt
Ee Bls LB E W TIE, F 57l
B S TefBi@mpAEINDDTH D,

N A RAFEEOEHEWE, (6], (7)o
combination S5 DT DL 5T AR5 2 — 2%
EEITVESIEREE L TEMRLCELDD
T, 5 2 — &z &%#&¥e kernal D4 (="(1
—2)" ) BE LT, BOERSARF—Thh
X, BOhAEBRLSMAITIE L E L5,
WIRDZ Ll h, BESHEACCfTbh b
HRORERL, F— 2 DRI hD b b it
X F ST BULBDTHD, kernal LISt
DIRG b &S CHENMTh I % i R RS
TIE, RULF—%2%2EBTh, VI AL ZEBENE
ey, FlEHINA/BRMIER S, T HDT
HbH CEEREEZHELLV ),

2 CADA (ZoWT

CADA (Computer—Assisted Data Analysis
Monitor) (X, <A XFHHFL L 555D 5
b, XM AOEE YR CEFISMELERK
L DBEBSMERDICY, BDRSMOKE
PERFEMICERM L2 b, 2 ABIE Cutility
function) &HEELSMED LIRS AL RDT-
D, LS BB BT RIFE OH S5 AR
RoTEFL T hBavVE.—27nr3 A
Thb, EF AGHLFUMOMORR, HERS
MOMREND X 50, ThLhOWRSTE T
DEFIRFD DI L S DS TIZA
BIOMTOEZE & HW AR E LD TH DA, P

(5)
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7t &% CADA #»HWbH o Lick 5T, E
DEEPFEHEI LV o, FESIICE 5T
BABRH TIZ A WERC X TFRENME X
ALl tdbllThb, <1 AHEHE
DHBIIXHDTYVIANLTEENTHD, L
P L OFmBEIC IS < B O F AR D THE
DT, LD E A =L TL R bHELR
Bayesian & & » TRAARDOE D ETn - TL
5o CADA X%D X 57 hBEHRIL2 5 ¥ A
T ATH B,

CADA DBgZ&I Towa K20 M. R. Novick
B ET D I — Y o TI9TIEIC A X
iz 19764EICEH A D version (CADA 76) 73
ABEINTLSRBAECES T, #inyicise
DHET « BERDOIFE T b TE T\ %,

CADA X, ~A AFFHFOEBLFIECH
BLTWIRWATY, CRT EREREINDH
BAEEL, B THEDOATIRA 7
a Y OEREY REE UTT» TRTE, BK
By o SEERIICS A R ES L G E T
5 EMTEDLOREEHINT VB, T,
=5 —hHLOEENESTHY, e ADH
BEIE LIRS ST 2 — 2 R RTHEENCE 2
THELZTV, BREYBBMKRTE50T, §F
—FROPFFRFER DG HT tool & L-TOEEH LI
WYy, A XFEFEHRZODDOH BHHEE DI
DOYERBBEMN E L TLFIH LB S, =D
= & ix CADA DBEIRET Hic» TITFICSHEIC
BrhTEll & THD,

CADA D% 50 LoDk SHEHT, vA
7 A DOBEAREE LY K E L THILRARINT
WHHETHB, itibEiE & LT BASIC 23 AW
BRTWAZERETDX 57T ROV EDTH
Do Lind, £—Hh—IC X, THRix% BASIC
DIKIBRREE DI 5 % B¢, BRBEOHBEAN OB
BT EHWAZ LRI, v—RAa—F LN
LNCOFHBMERHERTAZEREB IR T
Ho BIEWREMR Y KE S THIDDL 50 LD
DTHELTIE, ¥ AF &4 building—
block KDL TS o —AEE LTSS
LB B D, CADAZEIK Bih, $3TD
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Fu 75 ANEREECHFET HBEILRL,
WO MBIZHE IR T o — AT T7 40
MNHFEDEE load SNTETEFTINALD
i s Thbe FDX 5 GECHIEE A
BREREPHEBROEY . -V TOZEL
i, 7oA n = A ABRENL TUThi
bHe DI, CADAREITORHENR 2 €
Y —- A RTBEDO A=V F L2/ E L —FD
b7 5 ABRETLTHTHY, dEeva—
DOF|BECAREDHH A E 5 TiE, CADA %
Kz A P TEATEXLFENPHTL 5, £,
RC KB EZFIBCELHETD, HEA €Y
—HVNEL T DT, v —E ADERIEM %
TR TREINDENVS X5z &b
{TTLTHS S,

CDX T RDILENTBHID, —ED
BEOGESBETETH - T, H> CRT,
F LRy, FVVE—, 2E) —BEBLED -
N = 7 E OB BESE R 37 b,
ED X5t ETh-Th CADA ZBMEL
TETENTE D, BHAETIE, 16€ » b
CPU B#DO A=V FravtE . —x2x0 k7
SALTLTHEANCHEL 5> 52RILE e
T\ D,

LUFTix, kiR CADA DEEICDOW T,
82 L S BT %,

il

(1) FIfA#EZ2 CADA RECHFRETE S
Tob DEHE

CADA DFIHEBNY AT L& HRETF T
X ATDITIE, VAT ALFIEEE OEEIC
BT, %< @%ﬁ:f]\;ﬁﬁﬁgﬂfb‘é Z &
BET B % (Novick, 1975; Novick et al., 1977;
Novick, 1978)e T TIXLhHD 5 HOER
FHEFNEL TE<,

a, FIHZDHNC BASIC ® FORTRAN %
DEFE X FTELC OV TOABNE 572 72
i, Fi, oy AT AMEEOHHIT
DWCDEMRR R &L, TNROERA TS
FZER UL BWHBREY AT A% HNIRE5
LSO TRNBBLETH 5,

R NI

®

B

b, v AF AN DDFHY « FHROFKREE
LTk ~A—Fae—&EEfo CRT EE L
Vo TSS DR CHE AT 2561E, BHRDOEE
I TH1200bps A ETHAH T & B
FDEBNEFESTHTA ML ARRK LS,

c. R BEMEHECA T 2 VOIREEY
175 5 BT HE B, 3\CH CHEE R
BEHIhT—ERRER TV 50, HHETHR
Lo THHEBRTES ZLBNETH S,
EHEPOEREET L/, F—F—-F1bF
BHET LR TRTOUBE B ED TRIT 5 &
W5 CEAEETS Bo

d. <1 RfEEHEEL CADA oW T DM
VRAFIHZC L 5 T4 THHDT, VA
FAMBHIT BV AT AT ABBHDREL
JROWTIE, FIFAZOMTERNTESLDT
»HT L,

e, 2V ., — %AV CHERNCHIL
BEED L LR ERFIHEL, #EED
B HEFE L TE o X 5 IR EREVE
WETHLDTH D, Pz, FHEEDY 21
WRT 2= 2DERE 2D, VAT ANRER
THEBD AT 2 — 2 RIFE L2, H
GNEZTHWADETE SIS EIF T gV
FERLTLESTCD, F—R—-FDE— Fg&
EXEE S TEROWF -2 LT LFE S
h, FBa, ZOL5 LFABRFCERT =5 —
DOOEENRELTHE C &

f. e LLBIETH & TH 52, CADA
TRHFAEZERATTLA LY V2L TEDET
Biliic b DTHB Z &,

(2) CADA oEFIME

KE DX UDTHRR L 51, CADA D
HEEENEE LA HECITA@mY HDH, F
—DREFAZL, <A AFEFFEDOIIETT -
THODF — 25 GH LI\ EE2 THHH5E
EREBRTH D, FITITEIREC LGP 5
R D45 ¥ DR D FIC il Neyman-Pearson
WO BT FOREMES, O 2 XHER % H%
JSEOMIR %25 Z &, EREBEOHEDI



A AETFCES S DE Sy r — T v 75 4

BEMTHHZ L, BRAOYV A AZ 2 K& L
TR LA EERTIFEEH A EHNTE S &
L, Fio, EHRIZIRAENGST0ELTYH,
FDZERFHLWERYEBELEAE L L TIX
ST\ X5 e REIERZ D b @, BEFRE
EWR LIS Z &, T — 2 &5 AICH
FREDFF S T LD HFOMEB LA T — £
LRERTHHENFE LT &, Sx O
BRGNS E, Rifix s T0B AL W EED
NDo DX DTG ERE L N1 RifEHeE
D% 1T CADA Dig—d H] 2R LT
WB ,

b5 —HOMEFIAEZIL, 1 Xfetsers
CIAD I Y DYIFHETH S, HistErFs
WETIX, F—20MeigRTr0Ey, B
H7eE & F e BEOF — 2 5 WCHEE LS
BOFER L5 ZOoDMIE DM & BECHERE L
TN DHEBEED TP L T ENDETH D, £
DX 5 REC BT, CADA XBHcy 3
2alb—2 =4 L I#HMLEDEDTHEL, W5
WO AR ORBECHERNIERE X HE L &

D, SAARERBLLICY, Fio, <54 —%
ZEZHTELEL L S5 TENDLNE 5BTB
THFNID, A RAOEEE FVCCHERTHO
FHEZ LD LW ORI, BEERLBEEZHWG
TR EE TN Y OFHEETHLDOTHD
PORERNBTH B, F— 200 [KE]
ES O 2 THLADEBETH S, CADA #
FH2 XD X5 fFRIITNCHBWCT S
TENTE D,

Z Dfs, CADATRURRICIE, F— 2%H2 T
% HEEHI S IE DR R 5 T
B, EOLSCHMLIEbI VMg
5 NDHHRICIE, T, EET CADA TUuE%
L CRE N OEY e ikE 7 F31 AL
T &S X5 IR D b &L CHEFICHE 2 D
BERE L fHin X v T\~ % (consulting BERE) »

(3) CADA DFEFHC RV THIEERE I hic
&
ATR(D, @ TRIhickBEmET S o

(M
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2, CADA ODOFFHhico TIHHCKD 3 A
MNERBINT WD,

a. FIRBC L, TUhELRY AT 2T
T, HE% stand-by KO off DIRFEICT
%58, OS RO BASIC Oy s L H, CADA
% load LTA X — 3D HERTKT %
5, D=@EIETThHS, CADA D=
Pa=f—va VORI E b Bk
IRTWT, BERH S 3 VBFOALG
TCYVATFLAE 2V e — A TEX5 L5 T
W5 DT, FIF#EIT BASIC DAL DWLTD
HFENE 57 EL T CADA HZ@BH I
BT 2N TED, ,

¥72, CADA BZFOHEIC Nk o2 VT —
g VESBERH S TWB DT, SPSS &—f&k D
Ry r—=Fe s ARFESHERTBHELRD
GEWS = . 7 AVEIRETH D, FIFABTAE
DN DOEFTEFC, LB EEETHR
TeZ EBTE B,

b, MEDHEFCT=35 —»FH4 1T BASIC
DURALTa Ve, —20NEELTLES &
5HBUY, avE.—a¥FERLTVWAARD
LIELIEERTA L THD, LD X 5IREE
no, =5 —HBELTEROMUEYETIE
BEENTEATDIIL, BASIC &2\ T D,
XHIIITEEDr Y, 7K E T DA TG
ARELAH, a Thid7icXk 51, CADA
CRWTIEFIRZEOMCE D X 5 e A3 D%
ZENHEEIRTWIEVWDT, =53 —FDLHD
NREAELELS WL S RTITRNVSGAD R INT
Who ANDHTILALTEDOEELERDOF =
v 2R X RTWAL, FTEDOHIDAEFTIX
zero-divide i — 7 OB IEDF = » 7
NI TWb, FDed, BEOERRET
1, AJIEDE\T CADA 2R abort 775 Z &
RS T el o s VAN

c. CADA ZHWTHENLT — 205Mh%
770 5 a0, B0 HOMBEARACEITH
For WEBRE LT, BATHCEY)RERS 7
Y EFASHLEOEBELI> EVLIBED
B\, Eho, FFEN CADA OFT [EICK
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W, B THWIRWEKE DT ADIAAT
LESTHD, MENLTEDOMNEETREDS
ETHENIFHELDD, ThbIvTihd
CADA DfiinbRIE, vAT7 2%FERLT
WHEY L —LEERHEABE L CSRELE
W5 Z LS, CADA 1k, DX 5 7nkkeE
HRIETHId &V AT AR FTHICIRRETE S
Y T A, ELlhEY . —AEBTHED
Voo T,

CADA &L, Zo0uv_aAlkfgitbh
5o —&FLEDUL~LIY component VI LI
h, SMOFECHET S HHES LICHE
IhTwb (E-1 , & component D FITIX

#F—-1 CADA77 @ component —&5%

COMPONENT # CONTENTS
1 Data management
2 Data file catalogue
%3 Probability distribution
k4 Binary models
%5 Univariate normal models
k6 Multi-category models
k7 Simple regression and correlation
8 Utilities and expected utilities
9 Simultaneous estaimtion
of proportions
10 Simultaneous estimation of means
11 Multiple regression and correlation
12 Simultaneous prediction
in m-groups
13 Educational and employment
selection
15 One-way model I ANOVA
16 Multiway model I factorial designs

(1) component 14: Selection of educational treat-—
ments X CADA77 TiX ¥ 72 implement T T\
oLy,
(2) kENL pCADA THHE— +THFED compo—
nents,

#-2 component 4: Bin ry models DT

B3 % model
MODEL ¥  CONTENTS
1 Beta binomial model
3 Beta Pascal model
5 Comparison of two proportions

model 2: Mixed beta binomial model. model 4:
Mixed beta Pascal model. model 6: Gamma
Poisson model (¥ CADA 77 Ti¥ ¥ 72 implement
INThieL,

®

wooK & %

#-3 Beta binomial model D FIZET 5
module & UG T 54 —F v

MODULE #  CONTENTS and ROUTINES

1 Prior distribution on proportion ()
CMOD2 — CMOD3. CMODAB

2 Preposterior analysis
CMODAB

3 Posterior distribution on (x)
CMOD3 — CMODB, CMOD2, DMoDX

4 Predictive distributions
CMODX — CMODB

5 Posterior intervals for =

CMODB — CMODX, CMODY

model DL ANBH%5, FlziE component 4
@ “Binary models” O FIL=-2>D model 73
AEXhTWw5b (FE-2) , model O FITiX
module EFEENDMIOBA 23D D, EEO
Fu 25 AMA EIRE—NRIG L Tl B,
%-3 12 model 1 ® “Beta binomial model” ®
TR BT 5 module BONE D REIC %
fowm T 5 P Aé{j%%/ﬁ%?o

FLT, TOXSREVvIAEEDOIDHICE
(721X CMONTR &5 A — =3 F =035
T, % component, model, module ~D7
FE AL T\ b, BT, =5 —FERIT
CMONTR @ v~ L~ % EIFS 2B 7O
CERROR & Hi—5vi, SKEEEE2 TH
HErYTHHACETIhS RSTRT &5
e — v En—{kLis-> T, CADA O
BHEEHBEL T 5%, Zhbik BASIC O
CHAIN i X » T 4 € ) — EIC load I N FEAT
INnb,

FED L 5 FThbhd CADA OHGETIE, E
i~ component, model, module O H{7 A PR
Xh, CMONTR O—HFR Lz CHE TERS
NDHEWSIHTRERT VWD, DI &IXFID
HA% 357561, CADA #EATHHEK
i3, HS5WAE component, model, module
R aEIR LD, 8= F I Tuhinb g
COWTRHHFEDORELDA VE—T 2 — A
Wik, B TF e s T a%fFo TLEZIL,
[+ —x—24F] © CADA %{E%H Z & 7]
BEIE LS ZETH D,
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3. N—=YFiLarEai—%#BHTHE b
Ik CADA DRI

(1) #CADA i&2onT

CADA ¥ CADA77 © IBM lR&x = — A
i, IF800/50 (WESKTEMDI6L v b CPU
BEHOA—-—yFrave. — %, 2 EY —ik
750KB, IMB ©7 = , €5 ; 27232 HEEE
INTW5B, OS X MS-DOS 1.0, BASIC &
Microsoft 20 O-BASIC,) ETzES L 5iCdk
EE i CADA D% 71y MITH D, KIC
Lkt X B, FREREIC L o CTIEEIT 7 Ly
A XD CADA NAECHIT Tk DT, 4E
ZEAL T CADA DREIS 2D
BoC, MRBEDA~—Fy=7ERETLHEL
HfE 4« O FEEHEHAD [~V 5+ 1CADA] %
8% Z L WCix+5ERND 520> T CADA
T8DBAFR DERIT, IMSAI = ALTAIR, Radio
Shack D8t v F CPU D A=Y Fra vy
2— % ET CADA %&Ep85 X 5132558
DAL THhhIbDOD, KE, RE, BEBES
PRIEE S D BPTHRES R B2 5 5 2
(Novick, 1978), H#ETIX, IF 800/50 27 5 A
DR, HIUE, THREARTH 25 single
user CADA #1E5 Z &N T&E %,

Hte, F—MopofEs LT, F-1CRLE
component 3 (Probability distribution) 7>
component 7 (Simple regression and correla—
tion) % T®D implementation {EXEAEFTHRT
Bbo FDO—TEoOWTIL, ERCEETS
EDHERBE TH Y, EEREDOTFT — 2 T 4
LTWb,

(2) uCADA Offig

#CADA X component DFEEN 7 Ly X
D CADA DEGBETHD = L 412 CADA
ELTOEAMER  BEEZMH L T\W5,
CMONTR 13k DIEBECE L To €y MK
ERUTCLDHAS TS, BL, BiFFATim-
plement i TUW 78\ component 2N EIR X
TeBAEE, HI#EA component BIRD A A v b

FTCRHDILOSCEENMZ DA T D, £ DO
O-BASIC &id= bV 7 A AHJIEREA oL D
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RUN

T2 VRETFE A EOAARS
THE COMPUTER ASSISTED DATA ANALYSIS (CADA) MONITOR

If you want an explanation of the CADA monitor type 77’

If you want a listing of the components type “99°
If you want a particular component type its number.
? 99

———————————— COMPONENTS OF CADA MONITOR —------oooucoe

COMPONENT 1. DATA MANAGEMENT

COMPONENT 2. DATA FILE CATALOGUE

COMPONENT 3. PROBABILITY DISTRIBUTION

COMPONENT 4. BINARY MODELS

COMPONENT 5. UNIVARIATE NORMAL MODELS

COMPONENT 6. MULTI-CATEGORY MODELS

COMPONENT 7. SIMPLE REGRESSION AND CORRELATION
COMPONENT 8. UTILITIES AND EXPECTED UTILITIES
COMPONENT 9. SIMULTANEOUS ESTIMATION OF PROPORTIONS

COMPONENT 10. SIMULTANEOUS ESTIMATION OF MEANS

COMPONENT 11. MULTIPLE REGRESSION AND CORRELATION

COMPONENT 12. SIMULTANEOUS PREDICTION IN M-GROUPS

COMPONENT 13. EDUCATIONAL AND EMPLOYMENT SELECTION

COMPONENT 15. ONE-WAY MODEL I ANOVA

COMPONENT 16. MULTIWAY MODEL 1 FACTORIAL DESIGNS
Explanation=77 Component listing=99 Exit=0 or component ? 4

COMPONENT 4. BINARY MODELS Binary models % @4

1. BETA BINOMIAL MODEL
3. BETA PASCAL MODEL
5. COMPARISON OF TWO PROPORTIONS

If you want an available model type its number else “0°.
? 1 Beta binomial model % iR

BETA BINOMIAL MODEL

.PRIOR DISTRIBUTION ON PROPORTION (PI)
. PREPOSTERIOR ANALYSIS

.POSTERIOR DISTRIBUTION ON PI
.PREDICTIVE DISTRIBUTIONS

.POSTERIOR INTERVALS FOR PI

QB O DN

If you want an available module type its number else “0°.7? 1

5 Fr5
PRIOR DISTRIBUTION -- BETA-BINOMIAL MODEL F 3 OF M2 13

This module will assist you in fitting a beta distribution
to your prior beliefs about PI. We begin by asking you to
specify the 25th, 50th and 75th percentiles of your prior
distribution.

Specify 25th. Your betting odds are 3 to 1 that PI is
greater than this value. ?7 .2

Specify 50th. Your betting odds are even that PI is BR—v AL LBANTA
greater than this value. ? .3

Specify 75th. Your betting odds are 1 to 3 that PI is
greater than this value. ? .4

Possible approximate distributions are being computed

9
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Here are some of the percentiles of four beta distributions
that have been fitted to your percentile specifications.

10th 25th 50th 75th 90th
1 .13 .20 . 30 41 .52 v
2 .15 .21 .30 .40 .50 O spec. 1D % DB
3 14 21 .30 41 .51 £ se ARTEAEOR
4 .14 .21 .30 41 .50

Compare the percentiles of these distributions and decide
which most closely corresponds to your prior beliefs.

You can either tentatively accept this distribution or
respecify the percentiles.

I'f you want one of these distributions type its number.
If you want to respecify the percentiles type ‘07

T2 2BHOBMEBHNAHL L CEATS

Here are some characteristics of the beta distribution you
are now considering.

Hypothetiecal sample size (m) 11.03

10th percentile .15

25th percentile .21

50th (median) . 30

75th percentile .40

30th percentile - .50

50% HDR .18 - .37

75% HDR .13 - .44 HDR: Highest Density Region
95% HDR .07 - .57

If you don’t feel that the hypothetical sample size (m)
reflects your prior information about PI you can specify a
different value for m. This will not affect the median but
will change the HDRs and other percentiles. A larger m will
result in shorter intervals, and a smaller m in longer ones.

If you want to change m type new value { min = 6.000 ).
If you don’t want to change m type "0 7 45
45 EOTRL2BAIL e icESL L

Here are some characteristics of the beta distribution you

; : EETH

are now considering. . ‘

Hypothetical sample size (m) 45. 00

10th percentile .22

25th percentile .26

50th (median) .30

75th percentile . 35

90th percentile . 39

50% HDR .25 - .34

75% HDR .22 - .38

95% HDR .18 - .44
If you want to change m type new value ( min = 6.000 ).

If you don’t want to change m type “0°? 0
To change the ecentering of the distribution. specify

a different median. This will not affect the value of m
If you want to change median type new value else “0° .? 0

ay
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Graph of your prior beta 99.0% HDR
14 Txx
.16 Ixxxs%s HRSHED S 5 o4k
18 Tskxkkk¥k¥
20 THkkkkkkEk]EXXR%R HM—1tHEBELLEBERZ-T D
22 ThxkkskdkxlxkkkkkkkkIxkxx
23 Thxkkkkkkk [ kkkkkkkdk Lhrxskokkokk Ikkx
25 IxkkkkkxkkIkkkkkkkkk [kxkkrkknk Dhkkkkkkk k[ %
27 Txkkkkkkkkkxkkkkkkk[Rkkks bk IRk [ Xxkkkxk
20 TkkkkkdkkkxIkkrxkrrkk Lhxkdorkxdok [hrkrkkkdok [xkkkkkkkx]
Thkkkkkkkx I kkkkkxkdd Ihrkhrhrhk Thkkkkkkkk [kkkkhkrksk
32 TxkxkxxkkklxkkkkrkhkIhkkkkokkkk Ihkkkkxekk [ xkkkkk
34 Txxkkkkrkxlkkrkrkrk [xkkkkknnk Dhkkkkkkkk [ x
36 IkkkxkkkkklkkkkkkxxkIhrrkksrkkk Thokkk
38 Ikkkkxkkk¥[kkxxkkkkk Dikdkkrk
40 Txxkxxskxklxkkrkdhkkl]
41 TkkkkkkxkxIxkkx
43 Tkkkkkkkk¥
.45 Txxkk¥x%
47 Txxxx
.49 Ixx
I{f you wish to change your prior. type "1°. else “0° .7 0

OO OOODODOCOOOOLOOLODOLOOLDOLOOOOOOOO
w
—

Here are some of the characteristics of the prior
distribution fitted to your prior beliefs about PI

Parameter A 13.72 .
Parameter B 31 28f FHAWEVTRAL 2~ =238
Mode .30 o =

10th percentile .22 B35 A2
25th percentile .26

50th (median) .30

75th percentile . 35

90th percentile . 39

50% HDR .25 - | 34

75% HDR .22 - .38

95% HDR .18 - . 44

This completes the fitting of a prior distribution on PI
1f you are not going to continue with the analysis at this
time you should record the parameters of your prior.

If you want to continue the analysis type 17, else “0°.°?7 1

——

If you want to do a preposterior analysis type 17, else 07 .2 0

—

POSTERIOR ANALYSIS BETA-BINOMIAL MODEL
Input number of sample observations.? 5

Input number of successes.? 3 HEAY ) —XEBXH, WKABE_-QI Y3 HTLE

Some of the characteristics of the posterior distribution are
being computed.

SUMMARY OF BETA-BINOMIAL ANALYSIS

PRIOR BETA DISTRIBUTIONS POSTERIOR
13. 72 PARAMETER A 16. 72
31. 28 PARAMETER B 33. 28

L0679 STANDARD DEVIATION . 0661
.22 10th PERCENTILE .25
.26 25th PERCENTILE .28
.30 50th PERCENTILE .33 HAoHLHEEI GO L
.35 75th PERCENTILE .38
.39 90th PERCENTILE .42
.30 MEAN .33
.30 MODE .33
.25 - .34 50% HDR .28 - .37
.22 - .38 75% HDR .25 - .41
.18 - .44 95% HDR .21 - .48

If you want to evaluate the posterior type “1°
If you want to evaluate the predictive distribution type “2°7
Otherwise type "0° .2 1

12
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Evaluation of a beta distribution

This module allows you to examine the characteristics of a
beta distribution.

Type the number of the option you want.

1. Percentiles

2. Highest density regions

3. Probability PI is less than some value
4. Probability PI is between two values
5. Graph of the density function

6. Exit

? 5

Option 5: Graph of the density function over 998% HDR
Beta A= 16.72 B= 33 28

Mean=0. 33 SD=0. 06606
These are the parameters of the distribution to be graphed
Fhen you are ready for the graph to be displayed type “1°
71

Graph of beta ( 16.72 , 33.28) 99.0% HDR

. *

ig %:*** HESTEOS 5 74
.21 Ixkkkkkkkxk . P
D23 IsksksrrsE [ XEkEx SHEIZEH Lz iedh, =— FREITRHCRBL LS
25 TxkkkkrkkkIkkxkkxrkk [ %k

26 Ikkkkkkkkkkkkkkkxkx [hkkkknnkk

28 IxkkkkkxkkkIkkkkkkkkk [Xkkkkkkkk [ Xkkkkkrk¥x

30 THxkkkkkkkIkkkkkkkrk [hkkhkkkkk [k kk kb [k k%%

.32 Ikkkkrxxxklhkkkkrkkk [hkkkkkkkk [hkkk ks kv [k krkkkx
Txkekkkekk [Rkkkrrxkk Ik kkkkkbkk Ihkkkkkkkk [k kkkkxkhx]
35 THxkkkxkkkIrkkkkkkkk [xkkhkkhkk Ihkkkkkkkk [ kkkkkkx
37 Ik kRRIRRRRRRRERIRRRRKKKKKR [ XX KRR KRR K] X%

.39 Txkkxkxkxrlkkkkkkbkk [kkkkkknkk [kxkkx

40 IHkkkkRRkRRIRRRRKRRKK [ RERRKRKX

A2 TxkkkkkkkkIkkkxxkkkk]

44 TEkkkkkkkxxIkkkx

A48 Ikxkkrkxkxl]

A7 Ixkkxxx

.49 Ix%xx

.51 T#*x Continue = 1

O OO0 OO OODOOOODOOLODOOODOOOO
w
w

? 1

Type the number of the option you want.
1. Further evaluate this distribution
2. Evaluate predictive distribution.
3. Exit module.

? 3
Type the number of the option you want.
1. Restart at the beginning of this module,.
2. Select a different module of this model,
3. Select a different model of this component.
4. Select a different component.
5. Exit CADA monitor.
? 5
Break in 580
Ok

3
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Computer-Assisted Bayesian Data Analysis System

—Development of ;CADA—

Toshiaki SUZUKI

The history and the philosophy of Bayesian Statistics are briefly surveyed together
with the current development in computer-assisted Bayesian data analysis system (CADA
monitor). First, Bayesian Statistics is characterized as an only method to provide coherent
inferences. It can combine prior information and newly observed information to provide
probabilistic statements about parameters in question. So it is concluded that the future
direction for data analysis in behavioral sciences must be along the Bayesian orientation.
Then an example of the use of Bayesian ideas to an experimental data using small
computer systems is introduced (x CADA).
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