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Markov simplex structure of the Uchida-Kraepelin Psychodiagnostic Test

Haruhiko Ogasawara (Railway Labour Science Research Institute, Kokubunji,

Tokyo 185)

Performance curves in each session of the Uchida-Kraepelin Psychodiagnostic Test (U-K Test)
can be taken as the results of repeated trials of the same test, and one may assume that the

structure of each session is Guttman's simplex.
Model 1 is a general quasi-Markov model.
between true scores of neighboring rows.

scores were set equal.
method.

15 rows in each session of U-K Test shows a simplex structure.

Three quasi-Markov models were constructed.

Model 2 assumes the equalities of the correlations
In Model 3 the proportions of the variances of the true
These models were fitted to the observed data by the least squares
The results were satisfactory enough to conclude that the correlation matrix among the

Further, the possibility was

discussed that the models in this paper could be extended to deal with the 30 rows of U-K Test.
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Table 1
Correlations and variances of fifteen rows in U-K Testt (N=9715)

Row| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 |Lor
1 936 .925 .919 .915 .909 .906 .903 .901 .898 .898 .896 .898 .896 .896 | 242
2 | .04t .943 .937 .932 .926 .923 .921 .920 .917 .915 .913 .914 .911 .908 | 212
3 ] .932 .949 ,943 .941 .935 .931 .928 .925 .922 .922 .918 .918 .916 .913 | 204
4 | 927 .942 .953 .946 940 .937 .933 .93l .927 .926 .925 .923 .922 .918 | 202
5 | .919 .933 .943 .949 .946 .944 941 ,938 .935 .933 .931 .930 .929 .925 | 202
6 | .915°.930 .939 .945 .951 .946 .944 .938 .936 .935 .933 .932 .930 .927 | 189
7 | .913 .927 .937 .942 .944 .949 .948 . 041 .940 .938 .936 .936 .934 .930 | 190
8 | .910 .924 .933 .938 .941 .946 .949 L9047 .945 .942 .940 .937 .936 .934 | 192
9 | .91 .925 .934 .938 .940 ..943 .946 .951 .946 .943 .940 .939 .938 .935 | 181
10 | .908 .920 .930 .934 .936 .940 .941 .944 .950 .947 . 944 .941 .941 .939 | 182
11 | .907 .920 .928 .933 .935 .938 .938 .942 .945 .950 .948 .945 .942 .940 | 181
12 | .907 .919 .927 .931 .935 .938 .937 .939 .944 .944 048 L947 .944 . 941 | 180
13 | .908 .918 .926 .930 .935 .936 .936 .937 .942 .942 .945 949 .948 .944 | 180
14 | .905 .915 .922 .926 .930 .932 .932 .936 .938 .940 .941 .944 .949 .948 | 182
15 | .905 .914 .923 .927 .930 .932 .933 .935 .939 .939 .941 .940 .945 949 187

\;iig 207 185 183 174 163 168 167 165 167 164 168 168 166 170 177

t The figures in the lower triangle and in the upper triangle indicate the values of the first half
and the second half, respectively.

Table 2

Estimated values of parameters in three modelst

The first half

The second half

Data
R X R
————

Model 1 2 1 2 3 1 2 1 2 3
&, 13.8  13.7  .962  .955  .950 14.9 4.8  .956  .950  .949
&, 13.3  13.2  .976  .969 4.2 141 .974  .968
&3 1.2 13.2 977  .975 13.9 13.7  .975  .971
&, 129 129  .977  .976 13.8 13.8  .974 972
&s 124 12.4  .974  .975 13.9 13.9  .976  .976
&g 126 12.6  .974  .975 13.4  13.4 .973  .974
&y 126 12,6  .973  .974 13.4 13,4 .974  .974
&g 12.5 12.5  .973  .974 13.5 13.5 .974  .974
& 126 12.6  .975  .975 13.1 3.1 .973  .973
&ip 12.5 12.5  .973  .974 13.1 131 .973  .974
& 12.6 12.6  .973  .974 13.1 3.1 .973  .975
&1p 126 12.6  .972  .975 131 13,1 .973  .975
&y 125 12.6  .973  .977 13.0 13,1 .973  .977
&1y 12.7 12,7 972 .976 13.1 3.2 .973  .978
&5 12.9 130 .971 .975 13.3 13,3 .970  .975




156 D E % W % OH52% £3F
B2 . 992 997  .992  ,997  .997 | .993  .997  .994  ,997 .99
s . 995 . 995 . 994 . 994
s . 994 . 994 . 994 . 994
Bs . 997 . 997 . 995 . 995
s . 998 . 998 . 997 . 997
i . 997 . 997 .99 . 996
s . 999 . 999 . 998 . 998
B9 . 998 . 998 .99 . 996
1o . 999 . 999 1. 000 1. 000
P11 1. 000 - 1.000 . 998 . 998
P12 . 998 . 998 1. 000 1. 000
P1a . 998 . 998 . 999 . 999

t X : covariance matrix, R : correlation matrix. &; in Model 3 and P, in Model 2 and Model 3 are

read to be & and ), respectively.
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Fig. 1. Factor loadings from the original
data and from the fitted simplex models. In the
figure of Factor 1 the factor loadings from Model
2 and Model 3 are omitted since they are indistin-
guishable from those of the original data.

Table 3
Sums of squared residuals and
ranges of residuals

Sum of squared residuals
Data | Model|
The first half The second half
1 . 0008 . 0005
5 (—. 0041—+. 0055) | (—. 0037—+. 0068)T
2 . 0016 . 0016
(—.0066—+.0141) { (—. 0058—-. 0141)
1 . 0007 . 0004
(—. 0040—-. 0053) | (—. 0035—+. 0054)
R 2 . 0016 . 0016
(—. 0066—+. 0150) | (—. 0055—+. 0151)
3 . 0086 . 0126
(—.0201—+.0095) | (—. 0225—+.,0112)
t Values in parentheses indicate ranges of resid-
uals.
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