Advances in Psychology {L>ERZEHERE, 2012, 2, 256-261

http://dx.doi.org/10.12677/ap.2012.25040 Published Online November 2012 (http://www.hanspub.org/journal/ap.html)

Conditional Reasoning and Probabilistic Model Based on
Bayes Rule

Dingzhou Fei

Department of Psychology, Wuhan University, Wuhan
Email: dzhfei@yahoo.com.cn

Received: Sep. 19", 2012; revised: Oct. 2", 2012; accepted: Oct. 13™, 2012
Abstract: Conditional reasoning is the difficult and central points in psychology of reasoning. The current
models include the mental logic, mental model, Logic Programming and recent probabilistic model based on
Bayes rule. This paper discusses the strengths and shortcomings of these models. It must be pointed out that
the probabilistic model has many advantages in explaining relevant experimental results over the mental logic
and mental model theories. However, this model can not successfully deal with the reasoning about counter-

factuals. This paper ends with the comments that the graph model which derives from the Bayes rule may be
a better theory than the probabilistic model related to the counterfactuals reasoning.
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FEF(Rips, 1994), BIEZEMH . A, BFREA]
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Figure 1. The comparison between the four forms of conditional
reasoning
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Johnson-Larid X #2100 B 22 v 1 264 A HEEE 3
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O’Brien, 1998). i [ $2 21 (1) £& A5 A HE 3 VU Foh S A 2 48
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P (Suppositive reasoning), EEIUE_ A ZHEIGIA L G,

Lo AT BE 18 (Mental model theory)Hi Johnson-
Larid 58 NAJEEAR IR T NFHEB O H R HEEHER)
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Larid #875A — 272 7, BRI 9O B AL 2 g 5T
TEXTHEH (Argument) IR0 50 A B MR L, J5RABIA
O B AR HESAN G T R R R AR, 48R
BT A TER, X AR R T2 A HE R R |
AR EJR IR, R A (] RO 5 R KT AE
56 B HEBRAT 55 1) -+ > 9B (Johnson-Larid, 2001).
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% Bob. Kowalski 1 fil(Kowalski, 2008), Z A K.
Stenning A1 M. van Lambalgen {F 7 — %4 #(Stenning
& Van Lambalgen, 2008). iX Ml #1252, if...then
S AP AL S S B R 1 (ambiguity), if 22 X
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T2 (Abductive Logic Programming, ALP)JHESE 15
P& PR AARE
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(productive rules):
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T Bayes FU IR,
3. Aft4 R Bayes 1RE!?

Bayes B4 & SR AT AR AU A
B g EERE R T T AR 5% A
G — T T B R B AR, R RRC PR BRI AT
BRI R IR 58 B ATk A /D Bayes BRI
Bayes AU MEFAEAY, e fd (SRR M 1 B
E(Ig(D)) HeFik NITLEAE (B BLE £ MR 5 B 7 K fit
RANH 5 V104 S BCUE 48 10 BRARRAIE(Wason 4R Hi%
FAL 5 T AE A AR e 3 1 id 12), ‘B A
FHEFE B8 77 1) EE AR AR BEAE 2 AT 1) 4L 5T 7 (Anderson,
1991). #% FKj&%T Bayes A EE N

Bayes #UUJE: Fl P(A4), P(B). P(AB)% %)
FoRMENLENT 4, B, A|B GRAFFEMMIIME, Wk
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P(4B) P(B|4)P(4)

U5~ )
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1115 J& B4 (Information gain), 1 HAR €15 B34 {E 5 b
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(o), p(1)
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TR T ARRMIE FRAT 55 M 5B kL, 1Al
Hig EAT AR % F P, NotP, g, Notg K
=B E(1g(P)) . E(Ig(NotP)). E(Ig(q)) -
E(Ig(Notq)) (% P(H,)=P(H,)=0.5, H £xr%k
AT RS PEE IR i B A OCG,  H, R AF
) (IR 2 v BE AR BG, BRERATT AT A B
BEAERHRRLZ B, HARx T+ H H, X B A S B
FER B R AT s DA S B e AL 1 % (Optimal data selec-
tion): A AT 7E I 5 AN X A AN BA_E 1R 3 4 R
*RE 1) A 207 36 % 08 8 i 7 S S K Bt M I SR VAN X
Yo B, FTEMIBEAT, RIRHEE A S IS R EE
U RORLEE, &) AT 51 kR4 SR 3
BERZIE). BEFZHIRT, EE8HEERHE
E(Ig(D)) Zimid &5 UMEIEN SE(Ig (D)) (Scaled
expected information gain), ‘& FITHE 7 E LS4,
&1 P(D|H,), P(H,) {1, LA S5 LB Bayes
A AR A KR H . SE(Ig(D)) FIR/N Bk
HR X PSS RN I AL, SE(Ig(D)) K, Bt
WA AR A R TR D e, MR 4RRE %
PAES thi I P FEh A SE(Ig (D)) i
Ko EABRMERPERIE BN SRR, FINE
X B PR T R R K, JEARIIE R DL
e BEL, SE(Ig(D)) MR/NRT L5 AR AL 3 1 57
UK R ANKOT 2 — B0 . R P61 KIE T Oaksford.
M, Chater. N(1996). ‘& HIZ&EAIFINI S n 3 5 ]
HKGIEHP), Ltk di b (g). ERITE
T T 9 L A A A 06 G 56 2% 1 R U ) LA

Pot No . No
falls Pot Clang Clang
P Not P q Not q

JS2 ] Bayes MR IR ALIEF ML T, ik
ie)
SE(Ig(P))> SE(Ig(NotP)) > SE(Ig(q))
> SE(Ig(Notq))
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XA SE R BRI T — Bz ), WE
2(Ef) Information /245N H Bayes #5270 (1454 e ik
BT PRI ERE , B Selection A& 1% SEE6 HI 45 L)

XA 7 — A2 pi a2 Ramsey i (Ramsey
test), ‘B AFR) A=B B NEE 4 NE, TEXFFE
MR, B RESRAEULRAEREER 2K,
FH A AR P(A|B)RFR X AR S AR . 4 A5
FIHTZ T 2 S A2 23 i
47 P()=a, P(B)=b, PAEBlA)=¢ NI

DA P(EB[E4) =1-b-as/l-a

ACP(A|B)=a(l1-¢)/c

MT P(dl:4|4EB) =1-b—as/1-b

XA 55 A 485 R 7 X AN S50 45 SR 1 B L
3.
3 HISEERH A, B, C 1D Y455 . A /& Mental
Rule #7 55200 45 WK H A, B /& Mental Rule #5%
7824 HAX 24 (f and only if) IHEFL G 55286 45 R 1 b
B, CRRMBIEMMAFER S a4 1 tE:, D

I Information
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Z-scores

p not-p g not-q
Source: Oaksford & Chater, 1994

Figure 2. The fitting of optimal data selection (information selec-
tion) model for the experimental results
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Figure 3. The comprison between the mental rule model and the
probabilistic model (A, B are the mental rule models; C, D are the
probabilistic model based on the Bayes rule)

[ 3. Mental rule SRS RBER STWAERBLER @A, BE
mental rule & F HEF 5SLUHARMILR: C, D BRIFERERTR
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NG IE MRS 5 a0 45 B LA, 45 RAE R 70
W T & 7580 24 47 (Schroyens & Schaeken, 2003).
Bayes A5 [{)H0H S Lk £ 70 Hr R e e — A iE A
PIRAREAR G, e mT DARRRE G LTI (I AT 55 5
e, B, SRR AEAE R AR, W
JR ) S0, 5 R A5 s T Ui, I J A 3
ML), 24k 2 VS 1 #E BE 2% (Oaksford & Chater,
1994). Z|HHI 1L, Bayes FE7LHEH 03 24 B RE
F1EE I X B BN A B SRR B . ERIE I
TRVE AR SR L, 3T Bayes MU AOAE R AR T 2

4. REKFHARTLREHRE?

SRF SRR XA B AR AT R A
1), RPN . HR, RIFSLFKMAAZIERE
M EAR P ar @ (S &, BRI A B SRR .
X T RS AR B AR bR, 18 R AR BL T 5
ST, B SAE S LStk SRR BL A B AR 5 i A
NE, MArERe R Ea AR, iz
SR E . AR B IXA R WAR AR AN R T DL
FU) Ay B fili i e AU — M SRR F), FTLL Mental
rule A Mental model PSR TG LM RS i 5 52 5% A1)
M . W Bayes B AR MERE S H L& AA), Bt
SAB BN PR S S A AR AT AR R A
N0, FrLALCE & ANEERH Bayes HI.

WV A B BALE YO 2 H Ramsey Tl
WRAATHERE, {H/2, Ramsey MNAA —LLm i, 4
i, FEMPRET- AL S S SR A)INE, I BT Ramsey
MR I8 SUBERE AR IR XE . M B AT 7R R
X R RREN . A —ADEUE N Bayes
FAEFEM (Pearl, 2001)5% FI5 7Y (Graph model), A 4E
PR A S B b S R B S S SR AR 1) T R R P R SR
KF, T DR SRAHE TR ) f il R T ARSI L,
‘B HLIE T Bayes V2 U] R HE SR ABE 7Y T L b g B S 52 2%
PEAHERR SR a0 45 . HIX T EHE L2 A .
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