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The transformational group structure theory explains how different types of
cognitive judgments of patterns such as similarity and goodness are performed,
and predicts their ordinal relations by the concept of cognitive transformation
groups and transformational group structures. Many experiments have sup-
ported this prediction. However, the theory involves the difficulty that most
pattern pairs or patterns have the so called empty transformational group struc-
ture as the number of elements of binary patterns increases, and consequently
that they can not be distinguished in similarity or goodness judgments. We
here introduce the concept of Hamming’s distance into the transformational
group structure and define quasi-transformational group structures, and then
show by experiments of similarity judgments of linear binary pattern pairs that
the human cognitive system uses the quasi-transformational group structure in
similarity judgments.

1. 0000

00000000000000000000000000000000Shepard0000
ODooOo®* 0000000 Tversky 000000 F? 0000000000000
000000 «0b00000000 20y 00000000 S(e,b) 0200000

p

d@,y) = > lei—wl”|  (»>0) (1)

Ooooooo f0o

S(a,b) = f(d(z,y)) (2)
00000000000000000 »n00000000000000D0000000O0
«0b000000000D00000000000000ADBOODOOODOODOOD
000 ANBOOODOODOO A-BOB-ADOOODOO

S(a,b) =0f(ANB) —af(A-B)-pf(B-A) (0,0,82>0) (3)
0000000000 f00000000000000000000060e0B00000
00000000000000000000000000000000000000000
0000000000000000000000000000000000000000
O0'©24293)0 0000000000000 000N0NNoNnoDnoono
Markman 000000097 000000000% 000000000 Tversky O
0000000000000 0000000000000000000000000000

fl0o00000oooooooooooooo
Department of Electrical and Electronic Engineering and Computer Science, Graduate School of
Scinence and Engineering, Ehime University

f20000000000OOOOO0OOODO
Department of Communication and Culture, Faculty of Human Sciences, Matsuyama Shinonome
College

f30ooooooooooo
Faculty of Education, Kawamura Gakuen Woman’s University

t40000000000000DO
Department of Human and Social Sciences, Faculty of Integrated Arts and Sciences, University
of Tokushima

*x1 000000000D0O00OO
Presently with DENSOTECHNO Corporation

(© 2008 Information Processing Society of Japan



2668 ODOOOOOOOODOOOOOOOOO0

0000000000000 0000000000000000000000000000
0000000000000 00D00D000000000000000000000000
00000000000 D0000MOD00000000000000000000000
00000000000 20000000000000000000000000000
00000000000000000Goldstoned™® 00000000000000OO
0000000000000 0000000000000000000000000000
000000000000 0000000000000000000

O0Oo0OOooOoD0'® ¥ oooDo00000000000000000 10000000
000000000000 00000000000000000000000000000
000000000000 00000000000000000000000000000
0000000000000 0000000000000000000000000000
0000000000000 0000000000000000000000000000
000000000000 00000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 M0O0000000000000000000000000
0000000000000 D00D00000000000000000000000000
0000000000000 000000000000000000000000000
00000MO00000000D00000D0000D000Do000oDnoDoo0ooDog
0000000000000 00000000000000000000000000DO0
000000000000 00000000000000000000000000000
0DO000O00O000Ooo

0000000000000 00D000D0000000000000000000000
000000000000 00000D000000000000000000000000
0000000000000 D00D00000000000000000000000000
0D00000000D0000 2000000 20000000000000000000
0000000000000D0000000000000000000000000000
000000000000 00D000000000000

0000000000000000000000000000000holisticdODOOD
000000000000 00000000000000000000000000000
0000000000000 0000000000000000000000000000
0000000000000 0000000000000000000000000000

000ooooog Vol 49 No. 7 2667-2678 (July 2008)

00000000000000000000000000000000000000000
ooooooot@o

Ooooogb 91930 opoooo000000000000000NoNoNoonono
00000000000000000000000000000000000000000
000000000000 1000200000000000000000000000

01 000oOO0oOO0OO0OO0OOOoO0oOoO0OoU0OoUbO00 1Iboboboboobo
Table 1 Pattern pairs and their transformational group structures with the rated similarity

(Experiment 1, average and standard deviation).
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Fig.1 Hasse’s diagram with the rated similarity of pattern pairs (Experiment 1).
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Table 2 Significance test for the difference between averages (Experiment 1).
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Table 3 Pattern pairs and their quasi-transformational group structures with the rated similarity

(Experiment 2, average and standard deviation).
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Fig.2 Hasse’s diagram with quasi-transformational group structures.
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Fig.3 Hasse’s diagram with the rated similarity of pattern pairs (Experiment 2).
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Table 4 Significance test for the difference between averages (Experiment 2).
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