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1. £HORRERK L ITHRHIMN

TEFACMREINS ARBERIIBAOREEMELTRTI] &L OMBEICITERENFIIZEX A2 LEIXR . &
MR, RERR, BEEAROEXFZAONILICBEADOY R 2EMDY 27 L LTEEBT BIH
DO IIRRBEEIEATIEIE SN TOVNRIERL, £ETOV X7 2BADY 27 LHEARE LT, BAO
BIEVTHIEFADY R/ BBHRTEBINLTHS. ZDLE, BNTRABRLBR X AEMERT, BE
FLHBEELXRILZ2NEDIZ, e ADY R/ OMEEIFREBEICR DAV, ik, BRES EEEs
FRAHBOEAY 27 2 BBTAMNENLLEDY X7 2 Hx ANICERT 30T, WELEM, ERES
EHAEZEBLEMRRTIE, YRREHFERAOY X7 2HREEDOY R 7 ICHEREL D2 LT LA,
TBROMHIE, R, BERZ2EML LTI R 7FEBTIIHTHI0T, EETCIEIN-REBELE
AORBRBEFZBELTES] L TRV,

T, BEE»OIE (EACIREINIAEBRIIBEAOERRBEEREERT ) LoGBEICLENDLS
WKEXDhE2EXD. BEOCBREXETIE, UTO3250E 2 FRREBINBBVEDONTETNS,

Rothman 1986 Sufficient Causes
Greenland & Robins 1986 Causal types
Pearl 2000 Causal model

Sufficient Causes & Causal types {ZfAA TITRER, LA TIZY X278 TH Y, Causal model iXfEAY =27
RTHD. ZTITIE, Thbd320FXFH% Pearl2000 D Joe DHIEEAAVWTHEA L, BEEITV, £M
DYR7EBADY R 2#RTS.

2. Joe OPIA

HEEACERRBRERCT)TLRE X (X =148, X=0ELB)LEHY (Y=110R1%E, Y=0BC)NERHsHh
LD, Sloe BLBEZIT(X=1), RELE(Y=1):F53. Z0OL X Joe DPEEIX 1. BBIZL-T
BIokod, 2. RBIZRKLTEI 70O, 3. ABIZHEFRRELICEZ o720, LOBEBETHS.
EVEZINE, bLIe PERIRLTABEZZ T eholc b &, Joe MRETARRL 52 L L\ > BN
ThHd. TIZTERTNEIE, Joe BALHLTREY RZ7E2EXTWBILTHS. BEACH LTIHR
EPELDOLELLNPLNRVEDRERDIFEZM> TRV ETHS. —F, Sufficient Cause &
Causal types IZEAICR L TIIREROMIBICH B Z LICEEL LS.

4, RCT BT 2EFADOBACL > T, (X,Y)DRBESHN p(x,y)=1/4 x=0y=0,1 ThottF
5. Z0EE, PA=11X=0=P¥Y=11X=D)=1/2 LR, RBRERELEMITHS. 2D Lhd Joe
B LALE %% 1T 7252 o 72 b (counterfactual) MMICHRET ARERIL 12 LEXZTRUOMAENLESI LT
H5. ROLVERIZ Q=P(Y=1ldo(X =0),(x,y)=(LD)) &R3. (xy)=(@1) &\ 5 evidence DFT, ftl
DEAMIIE % 371 (abduction), FRHIAIIZ X =0 L #IET B (action do(X =0)) & %, Y=1L+RBHEELTFA
(prediction ¥ L &L WH B L2 5. ZOEMIZH LT, Pearl 12 2OERBEFA%5 X, model 1 Ti
0=1, model2 TIXQ=0LWVS&XE2E5EX T3,
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3. Rothman @ Sufficient Causes
Rothman ? Modern Epidemiology (1st edition 1986, 2nd edition 1998)IZ & 4L, Joe D FITIXLL T DIz 5587

IND. Joe BOE X/ BMLB X 2%, REY=1T301FTOX D Sufficient Causes I JLIL o Eh
NEWMETILERDHS.

X 1 Sufficient Causes I, II, ITI

RE Y =154 Z 5 D Causal components U,A,B,X DHMHBORHIZLBEFTATHS. 22 THU I
ETOEARFEOERETF T, MARADLEOBR TRECHFETIOTERLTEL TR, ABNEE
THIEX CELLTY=1BRBIZELEDLENIT, AX BEETHITFBICELOLTY=1BEZ 5B
BDLERNTHD. MIEBX BEETHIZACHDLTY=1 BB Z28L8bETHS. ML X H
FHHTHHZ LICERBLLY. 72, EBEACL s THRE/FEERRER THD - LIEELLES. &
NEE, BFEANABX L L TEDHRAZBEDLELEZHONIIL=8FV LAY, TAhThOELE DY
LT, LILMOA R Eb—22-®ilYy=1, 2Ta2H-ERTnFY=0LtKiET5. 2hbi®
ICELDBLERLIDES TS,

# 1 Exposure pattern and Response

Exposure Response Population fraction

A B X Y general model 1 model 2
L1 o om0
T A S R~
3 010 1 o o o
e 000 o o0 o

1 1 1

(X.Y)DRDZAMAITR2 L2 > TV 5. model | AR (AB) 2ty P THOVLEFNDOLL LHLDEMT
HY, model2 REABRADBOELLI—FEROEMTHS. 8T, SEFADKEEEZNALTS.
IDEE (x=Ly=1) BPRMSNIHOANKIEIN(p+p,) THD. WRIT(AB) ZHFEEANN, A, L
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R2 X.Y) DR

general model 1 and model 2
x=1 x=0 x=1 x=0
y=1 P1ip2 q1+q3 0.25 0.25
y=0 P3tP4 42+q4 0.25 0.25

TADHEROBARN, ATHD. ZOALRBBHL, X=0LRolLERKTIIEIRDTHAS D ».
(A,B) % ¥ Np, A1t sufficient cause ] 2R THDT, RIEVRE X =)T5. L»LADAHEED Np,
AILILI #HR LA 2V RELRNET=0. I-oTEMALLTIX, LBIZIVRE LN, L
WEZZ T Rho - bRET A RERIT,

0= Npp  __p

N(p,+p,) p+p,

k723, ZOMRIImodell TiLQ=1, model2 TIXQ=0&73. Joe BADREY 227 QIZDW\TIZ,
ZOBRTRERRMLBN 2. BREDH (P Py Py P 1:92:93:9,) W BFRZ2 L, Joe 3 (A,B) &> T
WhiEQ=1, Joe BALH > TWRITHIZQ=0TH5. Joe B (AB)RITADEL L EFES TVBHAE
LRINIIERATO (AB) VT ADEEEANT Joe DIRBEY 27 % 0=p/(p,+p,) L THORAEHT
HA5. TNEIEFADOY R 7 E#BADY 27 IIHEABEXTZ Lz bl

4. Greenland & Robins @ Causal types
Rothman1986 @ Sufficient Causes & i3 DB A H> 5, Greenland & Robins1986 T &AM x=1 & x=0 D
REBERIRLEORR NI -V R 2X2=4F A TEHEENBZ L 2RV EBREIToTVAS.

# 3 Causal types

Population fraction

Individual types general model 1 model 2
x=1 x=0 x=1 x=0 x=1 x=0

1 y=1 y=1 P q: 025 025 0 0
2 y=1 y=0 P2 q2 0 0 025 025
3 y=0 y=1 ps3 q3 0 0 025 0.25

4 y=0 y=0 Pa 94 025 0.25 0 0

type 1 (ZAABIZH2DOTRET I AN, type 2 1TLBIZ L > TRET 2B EOAE TIIFELE TS A, type3
BHEABICL > THRET 24, BABICI-TRELTLEI A, typed ILABIEOLFTEELTL
EO5ANTHS. ZOHRFAICBITZ420F A TDOANLD, RBE2ZFZHENT, HRTHELE8@EY L
Dy (P1Pr Py P0rG1:42095:4,) PETAERFED. (X,Y) DJRDSr#1L Rothman1986 @ Sufficient Causes DHFH A &
RC, 225, ZOHRBICBIZREY 27 1E—KIZIX 0=p,/(p,+p,), modell TQO=1, model 2
TQE=0&,72Y, R JoeBAD QITEEE X bRV, Joe Ntype l DA THNIZQ=1TH Y, type
2ONBTHNIEQ=0TH D2, ZHIERERSH (PP P3P0 992:9509:) CHEOTHELTWVS. Joe
2type 1 D> type2 D EHL LML 2T IE, EFTO type 1 it type 2 DEIEEZ BT Joe DIRE Y R

ZQ=p/(p+p) ETHOBNEGEMNTHSS. ZHIZEADPYV R/ 2BPADRPY RIICHELIE L2 LIzl
A4>%/J AN
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5. Pearl @ Causal model

Rothman1986, Greenland & Robins1986 D #akiLE#EMRBEA DR RERICKI T2 EHENEETS. - h
Zx LT, Pearl REANICHTI2ERREFAZERICLT, BACRASNET —Z £ AT, Joe DEA
VR QZFEBIHERATIEXF L FEREVBEBLTVS.

U

X2 modell DERSF 7

[model 1] model 1 ® (EHMR) AR/ F7 7R 20@Y T, (EBMER) HEFRAcRBETHIT,

x=u U LU, pw)=1/2 u =01
y=u, p(uy)=1/2 u,=0,1

THD. UU,) BMERFT, (X Y)EZLEOBEFBABTRTERERCHI LTHEFATHS. ZDE
E(XYU,) ORBZHIEIRADE 51220, (xy)=L)DE&Eu,=1LR>TWN3,

#4 modell @ (X,Y,U,) O RN

P(6yu2) u,=0 u,=1 marginal
7 x=1 x=0 x=1 x=0 x=1 x=0
y=1 0 0 0.25 0.25 0.25 0.25
y=0 0.25 0.25 0 0 0.25 0.25

CDRETx=0LBIELALEICY=1LRPRERITQ=1L1LSD. ZDmodell BEEINTWVWS & &,
Joe DREY R 71X Q0=1TH 5.

U2

C N

Y

X3 model2 DRESS 7
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I{model2] model2 @ (EtEEIZR) RREZ/S7IIR3DEY THhY, (EEMNAR) HEFEXTRATHLIE

x=u, p)=1/2 u =0,
y=xu+(1-x)1-w) ' |p)=1/2 u,=0,1

LRBZABETFNTHD. ZOLE (X,V,U,) ORBIMIRS L20, (xy)=(L)DE&u,=1L72>
T3, ZORATx=0 LBELALLEICY=1L22BEERITIQ=0L2D. ZD model2 BERESHL TV
HEE, Joe DREY R Q0=0TH 5.

%5 model 2 @ (X,Y,U,) DRSS

pyits) u,=0 u,=1 marginal
x=1 x=0 x=1 x=0 x= x=0
y=1 0 0.25 0.25 0 0.25 0.25
y=0 0.25 0 0 0.25 0.25 0.25

o 2o0EF TR, AERTF (ULU,) B—KIZ

{p(u,) =p"(-p)™ u =01
p,)=g"(-g)™ u,=0,1

ThH-oTh modell TIXQ=1, model2 TiXQ=0¢74Y, T Joe BADRKEI X7 QL 5. (U,,Uz)
I% Rothman1986 @ Causal components A,BIZZNZFNHMIGLEHBEETNVONERFEIIBERLEE R
63, ¥ 72 Greenland & Robins1986 @ Causal types 2#E{L LizbDEEXBNS.

6. EbYIc

TMEACTHF AN REBRIIBACORRBEREZRTY] LOMBEZEXILNZEA I ). £HE2EFR
THIEIHIE EBATCREINZIERI R 2Z0EMACBRTI2BEAOEARY R L LTHD ) Z&TE
OMBIZE X BDLEITRV. YR, WEECOKD, EHECTEALHRITIE, EOEAOERRRIZLY
WS, EAOEY FIIEBROFICEROBEMICLS. BENERTO, EACOERBRIILERSR
FZLTW3S &T 3538 H 51X, Rothman1986 @ Sufficient Causes =° Greenland & Robins1986 @ personal types
DEMEENRELICEEBTENE, EAERRY X701 L. RERZE, BAFREEL2ICERE
TERZLIFRVOT, TOSEMARRI A7 ELTEXDUBE, FRTERVWEFICLIEELRA
ELLTEOIKRHNBREVE LS. ZEBIECHOWIATFRHETERVWIULE, FEBRELRD, ¥
TITHETERVEDICHENIICZZ0D, FROICERNRBERROPEHERLTHEXIH2Y. Z
DAT, Pearl2000 NHRITEACHERHERBELERETVEMB L LTEARRY R 2RDTNVT,
EOB®RITBTTVEY, FRETIARETVORYEORIEIIEANLRERICI ZRIELMHHEL2D
TH5H. EBE, Pearl2000 IEMANOERETNEBAORRET VICE Y RARE L LBRTE, ZoL &
Rothman1986, Greenland & Robins1986 & DE WM I A X 220>,

BE B

[1] S. Greenland, J.M. Robins(1986). Identifiability, exchangeability and epidemiological
confounding. International Journal of Epidemiology 15, 413-419.

[2] K.J. Rothman(1986). Modern Epidemiology, Little, Brown and Company, Boston.

[3] K.J. Rothman, S.G. Greenland(1998). Modern Epidemiology 2nd Edition, Lippincott-Raven.



76 WA - BEEFE

¢ [4] J. Pearl(2000). CAUSALITY Models, Reasoning, and Inference. Cambridge Univ. Press.

M
IOHRITHHA BB EFTERFR T 0 7T 5 (13— 35 —2040) EEXOHIREELTES & TEH
B (KRR : BBEES) OBPHEZT T T3,

Pearl’s Causality and Administrative Judgment

Eiji Yamamoto and Toshihide Tsuda*

Department of Information Science, Faculty of Informatics,
Okayama University of Science,
1-1 Ridai-cho, Okayama 700-0005, Japan.
*Social and Environmental Life science,
Graduate School of Medicine and Density, Okayama University,
2-5-1 Shikata-cho, Okayama 700-8558, Japan
(Received November 1, 2002)

The proposition that causality proved in a population can drive individual causality is recently discussed in
the epidemiology with terms of sufficient causes by Rothman 1986, causal types by Greenland & Robins 1986, and
a causal model by Pearl 2000. The first two employ determinism in individuals and risk theory in a population and
the last does individual risk theory. We arrange their discussions and show the relationship between individual
causality and population causality. For administrative judgment, it is acceptable that causality proved in a
population can be treated as individual causality in the population, and that individual causality could not be
evaluated without proof of population based causality.



