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A Computational Model of Inductive Reasoning based on Statistical
Analysis of Chinese Language Data and its Experimental Verification
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Abstract

The purpose of the present research is to propose a
model of human inductive reasoning using the
statistical analysis of Chinese linguistic data. The
current research deals with induction involving
predicates about which subjects have few prior
beliefs. An example is “Prof. N loves wine, therefore
he also loves champagne,” when you have little idea
what Prof. N loves. Sloman (1993) proposed an
alternative model in which the inductive reasoning
(the
feature-based model). This model is constructed

is based on features of the arguments,

using the result of psychological evaluation for the
their
attributes chosen ahead. However, it is difficult to

relationship between arguments and

objectively choose all features which cover the
general knowledge of human-beings necessarily in
order to construct the general model simulating the
inductive reasoning process of human-beings.

In order to avoid those problems for
construction of the general model of inductive
reasoning, we have already developed a
computational model of inductive reasoning using
kernel functions based on statistical analysis of
large scale Japanese language data (Sakamoto &
Nakagawa, 2008). In this study, we constructed
the same computational model for Chinese
language based on statistical analysis of large scale
Chinese language data. Furthermore, the validity
of the model is verified from the comparison
between the result of model’s simulation and that of
the psychological experiment.
Keywords:  Inductive  Reasoning,
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T—ZPOIEEEAFRT 5,
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P(ni, Vj) = zp(m | Ck)P(Vj | Ck)P(Ck)
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* 1-1 45l (F238) & B (R 35)
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Ear| 4w (B AR P(c|n)

g% RN ~5 0. 794703
EF BF 0. 753383
B B+ 0. 7144
bk " 0.694411

7Ty b=
/=) A 0. 67102

SRR S Ju—v 0. 627971

BT 2TV 0. 623174

FH S W b BRE 0. 589775
Bhia Bl (B AR P(c|v)
REF WET 5 0.911376
RFF HET 5 0. 886439
HegE H_ET D 0. 855792
#EH FEHTS 0. 786033
e BA%ad % 0.781426
HH 2% TUbTE 0. 75201

A B FAS— R

I % 0. 745346
T Va—%T5H 0. 739362

Z 2T, P, vl 345 ny & BhE v O RS
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157 7 A ck DHBUEETH D, ZDO X I L THE
E STz T4 BYRE) & Bha ). T4 50 (258 & B)
FAIGREE) | DA RN DN T DL & FleR & WEAE S
T A DRERO DA % fe R S 35 ARG & S,
HEE SNTAMER, TRb O EEOMENSE
AR IE IS & | PIERE O IRRIHERR O FHEE
TNEWKT D, SHEETMILTOL S 220 —
FNVBEBIZE S SRR S D,
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4 1A 47 (A 435 P(c|n)
FIR BIiEA 0.961824
iR B Z it A 0.961413
FiR BIZiA 0.951058
R S 0.905891

T7y—ART—

fEIR E 0.85376
iR BZitA 0.845695
HE R D TR 0.825327
% BE 0.822573

i) EUECIQE NS Plclv)
/2 B5 0.971722
i fRie 0.929668
{1263 BERDD 0.830018
Al 774 =F% 0.799878
VREE WA5 0.688354
=H B'5 0.581294
A HEbES 5 0.55522
LMY BRie 0.538926
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d (53, TE3451) = 2 (P(c, | #E7) — P(c, | TE=541) )
2T, v X TR obo bbb LD
i, SIM, (Ram) 13 Tiam ) & TIEE]) ORI,
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IR T ARG A—=4 Pler |01 EFE 3 TRHA
SHB. xBE X LNTEOBIEY T % ¢, DALE
TR,
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6. DHFEEBRMOFEENOIEETVDONT A —2 %
HEE L. DESEER TR IRMes s & [ Ui
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FTHEESET —Z I LTA—%—2 H T
0BT RRNT ATV GHE L7 T4 50 B WEE S 85, T4
FEEE L ®ENREE) OILEBEEICESE, K4 ITOWN
T, WTEZ 7 A 100 T, fREEAY S 3RS 2 HEE
L7z, R 1ITHEE S 7o P [EFE ORI S 78 R s
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3.2 ETNADOVIal—TalrER
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L7z, B2IIEREINZHEET VEHW VI 2 L
—a UREROBITH D,

4. LEZFERIZESSETNVORY ORI
LU CiE, HIEAOBERE 23 L C R EEE O IR
A B IR A I L D FRE SR TR WO T IR AR
HERUHEAHW Ty Ea¥—yIal— s
VEATWVD, Y alb—v g UEER L EREE R A TR
R LT, BEETAOZYMEEIET D,

4.1 ERFE
EBRzInE hEAETE 104
EBRTHE  PEFEO X A 7 OIRMHE R E 2
Wz, FEBRBINE TR SO LR 2 6], A 2
BHZH L CRERO Do &b D LEE 5 IETHEE L,
AR SF OB EIT —fEER 1.1 L R 1.2 0 EAEHS
H) T, &xifam e L CRMESME ORI S 5D T 30 fH
DA FAZ VT, FRNCIESER] 2 61720 2 T B
DETFNMICESE Y Iab—varaEiTnWHhEh
7o BAZ 15 4G L . AFH] 2 2 EFp] & L CTH

#2133 Ial—ariERon 1

2 bolth bl
Bl (<~) 1.0
aBE () 1.0
B (B L XA) 0. 966910388838
K (BIEEA) 0. 963034050626
it (BSIE X A) 0. 933177446243
R i (BIE S A) 0. 922247158229
% (38) 0. 24522162711
Z(FED) 0. 244590519477
ZENEFY) 0. 233567936442
AR A (V) 0. 232179862338

#922 Izl —T g HEROH 2

4 il bolbnhl X
*E GER) 1.0
HEGER) 1.0
WPk ®ER) 0. 916555157592
[ BT £ (B K ) 0. 916503085377
S (AR 0. 894662461933
S5k QB RE) 0. 851249820774
=k (&ER) 0. 318788086147
58 (b DR ED) 0. 31493375489
WF7E G (7R 8) 0. 31493375489
TE(BR) 0. 304489644294

WTYalb—ya & T A& BT 15 EO
&, B30 LA RAE(E 1.1 &£ 1.2 o [EH
FE(AARZE) OIS R),

42 EZBRERLVI2L—Va VRO
# 3.1 &K 320 IFERFR OFITENLh 2 F¥E
DI HERR AR T 2 B fimo b ot b H L &
DREEEOWBRE FHETH D, —FH., 80 [£7
N DINIEREROB - EHHLEIDYIab—T g
YHMETH L, FEEEAHEEET LDV I a2 b—
a U IMEO M BIREITA % . 0.8826327 (p<0.001)
& 0.896913 (p<0.00)TH 5,

5. &%
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EHEE BRE®). B (ER) IEHEE SRR, F2(EvY)

BEH BEROSRTYR), BER(HYh—) AEH EFUEF). FEGFH)
PEEE | BARE ETIL EERER PEEE | BARE ETIL EERER
13| BRE 73 0.8183276 4.8 30 | ilAR il Al 0.8912055 4.8
2 | Efi EfE 0.8146168 45 13| iF# Y 0.7488062 46
22 | iEF HIT 0.517546 4.5 1| #% TI9AR 0.6720483 46
25 | SN NEAEES 0.7096766 45 5| B A=Y 0.59487 45
29 | fii% &% 0.980222 4.4 18 | TR | 1E%MR 0.6305069 43
4 | IRl [FiH 0.7830529 37 20 | AR FRZEMFE0AMR | 06505309 4
23 | B 5 0.7238232 3.7 17 | M a—hk 0.6061598 4
9| R [Et 0.647182 36 2 | #LAR #LAR 0.6945908 4
20 | 2 -3 0.5519925 36 29 | Kty RO A EAR 0.72165 39
6| O 0.7617016 35 27 | #RR AR 0.6793778 3.9
16 | Bl ;| 0.7505095 35 8| K Oxirybk 0.6081554 38
7| K%t Rt 0.7179974 34 23 | EKRE | JVE—X 0.6291586 3.7
12 | KR ERREE 0.6753893 34 14 | &K EK 0.6572005 36
17| XAK | RAAR 0.6190384 34 26 | 5EHE va—h 0.7119687 33
27 | B B 0.6099854 34 15 | ¥k ALY 0.6528138 2.9
18 | & A RS | -0.490158 3 25 | thE A -0.64288 2.6
5| % ERT -t -0.474397 2.9 12 | £ " -0.63831 2.6
1| a4 | #EE -0.493367 2.9 21 | Bk IS -0.692374 2.5
19 | TE81 I | -0.448911 2.7 22 | B ) -0.594625 2.4
1| BExk NL—iR—JL | -0.59284 26 9| ER TS -0.723054 2.4
8 | FEEK | /AFIUbY | -0.649435 2.6 24 | B3 ATV -ET R | -0.646601 2.3
10 | 2Bk YIkiR—IL | -0.501156 2.5 79885 |[d—71L -0.627146 2.3
21 | [ E=3 -0.528429 2.5 3| REME | NLAYE -0.6802 2.3
26 | hEk RO -0.594769 25 4| @E TR -0.627073 2.2
15 | flefeEk | 3K -0.481206 24 AREEE: TRy -0.661991 2.1
24 | Mk TR -0.614507 2.3 10| FE F& -0.858649 2
30 | HARER | Ruir— -0.550458 22 28 | A 77—k -0.60989 1.8
14 | iz | SVE— -0.556186 2.1 16 | 18F e F -0.798284 16
28 | Ik INRIT YR -0.886222 1.7 6 | E1E EHoIEF -0.697012 1.3
3| BEK Yyh— -0.792885 1.4 19 | &1 HAEF -0.463267 1.2
izl 0.8826327 +HES 0.8969913
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