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Absence, rare and abundant: The frame problem in causal induction

R, RAER, &fEiE_
Yokokawa Junki, Kuratomo Oyo, Tatsuji Takahashi
SN YNES
Tokyo Denki University

E-mail: 12rmj33[at]ms.dendai.ac.jp, tatsujit[at]mail.dendai.ac.jp

Abstract

This paper is intended to verify the descriptive
validity of the pARIs model (proportion of
assumed-to-be rare instances) in causal induction.
Because pARIs coincides with defective biconditional
(Wason), similarity index (Tversky’s psychological
and Jaccard’s statistical), the probability of set identity
(Kosko), and in particular, biconditional event (de
Finetti, Gilio, Fugard) that may be one of the core
notions in the new paradigm psychology of reasoning
(Over, Evans, Politzer), it can be normative in the light
of new theory of thinking.

We showed the result of a computer simulation, a
meta-analysis and two experiments. The simulation
and meta-analysis proved the descriptive validity of
PARIs for causal induction. In the first experiment, we
found a clear cognitive difference between so-called
c-cell and d-cell type events, which is closely related
to the frame problem. In the second experiment, we
discovered that participants responded to the assumed
rarity of the cause and effect, as the name of pARIs
suggests, and not to the superficial cues (as in the
exhibition of the matching bias in the deductive tasks).

Keywords — covariation assessment; defective
biconditional; new paradigm psychology of
reasoning; Jaccard similarity index; conditional
event
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4 1 1 3 20 4 6 2 2 3

6.2.1. HEhE 2 -FHe

B B & 72 5 1& conditon 1 ® A 7 IV
(YY,YNNYNN)D I B 7V F Az 1 D% %L,
Condition2 @ A7 3V (YY,YNNYNN) ®9 %
FVFLTI DR IBTEV) FIRZEL, Lo
THERE XSO /L=t o s,

DT OEHEGFER 1D X9 I PC LTfibit s,
H D PERE 2B B 5, #5#1E condition 1
DYY ITEENIET S, 2 THEBEEIZUTO
XEZERT 5, COXFEIZYY IEKAEL TS

BNt TERED RSy & TEKE
DiBEFy &I 2 ODHDBIF 2GR Z% 1T UL
HOLWHEERHLTHENET,

AN BRI ABC EEDFERND S #
ATYT,

A S ICIZDPEFET R F 21T TH 500,
DIEFEED & TR Th S0 E 5 002 2 W
LTb60nELL, Fdk/izths #8057
B, TRBHL 72y D EIDEBELEFL 7,
PR DG TIE, TERAED I EFE 13 TEL »
bDy, Fo, TEEEDBES ) & TEL LDy
EpproTET,

0 & (B DS TRy 2> & 5 720 72 25,

P4- 20

GRFEL ey PEIDZBIEELTHH 0 F T,
IAD DB Z e b E IS, & 7% 712135 2 FT
ZLTH5VET,

ZDLFIE A T T VI K o THEEIR DI D34
L2, YY %6 TAREES ) & DRY, 124D,
NY %6 T & TR 1045, HEOHE
M ZDHERRIHIEL72DDICHDEXHICk>T
Vw3,

Dl EDOXFE %2R T % & condition 1 D FIHH
D7 VY LRI ZBIEE L Tw L, IXT
DRIFNBZE L&D 2 LR & v 03RRI 5,
FEHEE T TAEETH L L 6IRYET S
ENOBROMIE? ) ERRING, BERH L
A7 T ECHDEATA T —N—T 0%05
100%DETRIZ 2179, A7 3Y NN THIUL,
COEMIE TETHRWIELLEEL RN L
~NOBRDOIMIE? ) EAHEIZ 5, AEMNICH
RTVEIERELS TICRBALTINEREIN S,
INZEANEDIEL 12y b2EH S, 2k b
HiZ condition2 2% H 1y FHER U FNEZ B
te,

BB 13 AT R A B Lo
H b,

WA 132 4T

6.2.2. RER2-#ER

ANEDHEEE DN & pARIs D%z 71 v b L
72bDHX 5,627 %, condition 1 Tl R/DEHFR
BHRZTOEDBEZDOLD L —FITL T,
L 72> L condition 2 TIXIF LA EDEI—EL T
WBIEBTD D,

FHEEE O & A D HEZAE O VYl D P R %L
ZRLT-bDNEIICER S, HHOHAGDLEZ
%2 % 1T pARIs £ AP ZHE L 72720, HED
LCTv> 2 DFH I3 pARIs EEDIIEFITAD K 5 i 3
12722 TV 2, pARIs 1O & DV PEREA30.79
EARDTEDY, ZDMIZTRT 09 ##L T3 Z
EWTD D,
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condition 1YY
100
75
50

* Hunm Halm

Mean PARIs

condition 1 NY
100
75

50
25
- a0 Bana
Mean PARIs
M (1,1,3,10)

W 2228

condition 1 YN
100
75
50
o8 | 1§
o HTm
Mean PARIs

condition 1 NN
100
75
50

25
OIIII.IJI

Mean PARIs
(1,1,1,15) M (1,1,3,14)

X 5: conditionl I8} 2 ADFMH & pARIs DA

condition 2 YY
100

Mean pPARIs
condition 2 NY

Mean PARIs
B 381293

M 6.1.1,1)

condition 2 YN

75
50
25
0
Mean pPARIs
condition 2 NN

50

25

0
Mean pPARIs

(7,3,1,3) M 6.2,2,3)

X 6: condition2 (2B F 5 ADV-HME & pARIs DAl

£ 9 NDHEGE & A HREE D PUEFREL

Condition 1

Yy YN NY NN
pARIs 0.790 0.960 0.992 0.956
DFH 0.790 0.960 0.992 0.956
AP —-0.039  0.776 0.504 0.781
PowerPC  —0.032  0.776 0.508 0.776

Condition 2

Yy YN NY NN
pPARIs 0.953 0.979 0.903 0.919
DFH 0.949 0.985 0.896 0.907
Ap —-0.015  0.403 —0.141 0.275
PowerPC 0.665 0.923 0.559 0.966

6.3. XBREZEER

FPHEE 1 TIIARPEMTSZRLe EkL
d ICHIELRZERSH 2 2 EWRBI N, ZHIE

P4- 20

WICHIRR WAL TH B, LIV ¢ LRIV d 1T
HICHEDNEDGEICHEET 22V TH D, B
EWIEZZEINSGDELVIFZEEL L 7L —4
MEZEZ CTw5, L2 L 2 OEBRTIHFERK O
F7pEh 3 ThH D, FE1,2,3 LRI E
BOBRETHY 7L —LMEICHS L I3EZDS
Vo, EER ARTIZ RV ¢ 1ICB LTI I IERE 2 i
EHZLT0S, 7L—olEZATVRS 2D
DNV MDE R H D EEZ NS, TDiE
WIIEREESOH»6EZLIENTESL, &
Vo L d IFHAMEREDRD > T b
Bé. L c OFBLTTH Y EHRELE L,
DT LD OBERFIEFIRY Y —APREY vV — R
X)L d IR TEL ¢ IZLDICHDIRS -
DTREBVPEEZ OGNS,

FEH 2 THROMDE Z S B Tw
%, ZOEBTIERFImMNZIT I BICRIDEI
Wbz T & HAHEWA TR T2 2 Latb
D5, DFDFALIRH»SWHHTH 2 HREHE
EZL, WP RERICH L CoBEREEERICED
TWw3 w23, FRELIDPLDLPLL)ITEL
d 22\ DFH ¥ pARIs &£ TN E 7 4
vy L TWw3ZERns, ANHIZRB LD d
TE% . PR IE L 72 L THROMERD—
FREVENLZIMGIL TV B AHEED D %,

7. #IE

YIialb—Yav, X¥ah. 55 pARIs
R HE TV E L CIFFICZMUTH L LHER
bb, NORRERND X H =X 211% pARIs D
XY I MEERNE L L &, FERCHEROER
., BEDPEHELREPICELAINT, WPk
i i DHIHE D NIREMEDSE F o 72, £ 72, Over
5 DHEET 2 HEF OB EOH 7 74 LITET 5
HERO—Fl L b>Twa [12, 13],

2% X0
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