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Observational Causal Induction as Independence Test Under Rarity Assumption
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Causal induction in the form of judging whether there is a causal relationship to an effect in focus from a
candidate cause is a basis for prediction, control, explanation, learning and adaptation in the uncertain world.
This study deals with its simplest setting and propose a new computational theoretical framework under rarity of

the cause and effect.
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% 1: The 2 x 2 contingency table for elemental causal
induction
effect (E) no effect (—F) | JEUSE
cause (C) N(C,E) N(C,-E) N(C)
no cause (-C) N(-C,E) N(—-C,—-E) N(=C)
JEIBE N(E) ﬁE) N(Q)
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7 2: The result of replication of meta-analysis in Hattori & Oaksford, 2007. The numbers in the cells in the rows of the

models are the determination coefficient between the prediction of the models and the data. 72 is the weighted average with
Fisher’s z-transformation, and RMSE is the root mean square error. (r?)/ and RMSE/ are the results excluding the AS95
experiment. The last row shows the number of stimuli, denoted by M, that is used for weighting in the r2.

AS95 BCC03.1 BCC03.3 HOO07.1 HOO07.2 LS00 WO032 WO03.6 r2 RMSE (r°)) RMSE/

pARIs 89 .96 94 93 99 80 .78 88 .90 944 93 8.30

DFH 91 .95 91 93 .96 80 .69 80 91 12.16 .91 14.85
AP 78 .84 .70 50 0 770 NA 72 17.73

M 80 13 6 12 9 11 8 1 (143) 143 (63) 63

# 3: Generalizability (AIC, and BIC) for parametrized pARIs and DFH. The rank is mean rank order.

AS95 BCC03.1 BCC03.3 HO07.1 HO07.2 LS00 WO03.2 WO03.6 rank
pARIs AIC. 274.72 40.46 4136 47.05  30.09 57.73  37.60 1.29
DFH AIC. 259.28 44.15 4357 4731 38.18 57.71  40.49 1.71
pARIs BIC 277.17 36.92 26.94  43.02  23.69 53.10 29.76 1274 125
DFH BIC 261.73 40.61 29.16 4328  31.78 53.08 3264 1480 175
D -CA-EDBEDHAY >V ME, HROMENZT L — SE -~k

IVIIRET B, —H%E 10 S 144 K2 2EIL, %
NEND 10 /T2 TF—2EXT, OV IURhns
Bipotz), B2V ELSh—ADrHEADRELL -, HBE

ATV RTBILIXTESL, ZMFEEIMUT, RIA4=0
ANED O EEFIZE->ThOHE L ETE DDA L L
THERWEAS., AU Y MEHEKIIMS LD T7 L —I 712k -
THEEE R BH, MR T7L—3I VA TH 5. KxDH
W REHEIZBNT, T3Vt 7 L— I VMBI -
%H# MR LATONT VB AL NTH S 5. -CA-E D
BOHNEEHET DLW, EARFERAOMHREADERY &\
SEHRTO HERETIV] OWEDBESRMTHD, HIETH
X, Bx OHERR KRB S HERE 7V IE well-defined
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2017 £ 2 A 13 H).
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