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1] 8 67 28 11| 63 102 27 3] 9 65 91 30163 31 1 0
2 | 260 353 155 22| 186 469 121 14| 19 281 383 107 373 398 18 1
8 3 (107 120 77 10| 56 173 74 11 9 95 157 53| 142 146 24 2
4 8 13 9 2 2 18 10 2 0 14 9 9{ 10 18 3 1
1 ]182 18 98 17119 266 82 13| 24 204 184 68 360 116 4 0
2 | 223 285 113 16| 144 382 102 9| 12 215 326 84| 254 369 13 1
8 3| 48 74 52 9| 36 99 41 7 0 33 113 37| 64 92 26 1
4| 11 n 6 3 8 15 7 1 1 3 17 10| 10 16 3 2
1| 97 8 35 8| 70 120 31 4| 12 96 88 20179 45 1 0
2 | 273 345 147 20| 185 470 119 11| 19 309 364 93377 38 20 0
87 3| 8 116 8 15| 44 164 73 12 3 48 176 66| 122 147 22 2
4| 12 7 7 2 8 8 9 3 3 2 12 114} 10 13 3 2
1] 29 18 4 31 22 2 6 0 4 24 24 2] 40 12 1 1
2 [ 200 224 69 71137 300 59 5] 18 228 213 42| 245 245 11 0
88 3 | 174 257 157 21| 114 355 126 14| 12 174 329 94| 312 271 25 1
4| 60 54 39 14| 34 81 41 11 3 29 74 61| 91 65 9 2
HH 85 86 87
HFLY—| 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
1| 195
2 0 790
85 3 0 0 314
4 0 0 0 32
1 | 111 253 105 11| 480
2 | 59 418 147 13 0 637
8 3| 21 105 52 5 0 0 183
4 4 14 10 3 0 0 0 31
1] 71 109 44 1179 44 2 o 225
2| 97 528 149 11| 225 478 73 9| 0 78
87 3] 25 143 108 17| 71 109 101 12 0 0 293
4 2 10 13 3 5 6 7 10f 0 0 0 28
1] 26 23 4 1| 36 15 3 of 35 17 2 o 54
58 2| 8 360 53 4| 165 282 50 4| 87 365 44 5 0 501
3| 74 335 188 121|218 28 93 12| 82 353 171 3l o 0 609
4| 11 72 63 15| 61 34 37 15| 21 50 7% 2| 0 0 0 167




R & SRR I Eostx

&2, WRE-AF- - AEFHEEOBELCIEOKR.
TA AT % 1 HHRG% & 2 HRA £ RE L

7o T)- | BE Z5T 202 | 201 202 | 201 202
1 78 | -5.38¢ -5.397 | 5230 5329 2710 3.333
2 593 | -1.460 -1.456 | -1.325 -1.370| 0.608  0.488
59 3 531 1463 1471 | -0.821 -0.755 | -1.583  -1.494
4 129 3946 3901| 6309 6185 | 2083  1.801
1 257 | -3.651 -3.660| 3.029 3.071| 2522 2912
2 692 | -0.315 -0.312 | -1.655 -1.718 | -0.056 -0.274
60 3 331 2722 2722 | 0.017  0.059 | -2.204 -2.295
4 51 5.006 5.005| 7.084 7.446| 2944  3.944
1 688 | -1.839 -1.848 | 1487 1451 1.704 1770
2 533 1.580  1.580 | -2.242 -2.252 | -1.156 -1.345
61 3 102 3723 3.735| 1165  1.412| -5.625 -5.237
4 8 5416 5437 6613 7.258| 2.196  4.169
1 248 | -2.78¢ -2.791 | 3.317 3385 | 2897  3.335
2 636 | -0.255 -0.254 | -1.309 -1.369| 0519  0.349
62 3 363 1.493 1495 | -0.573 -0.553 | -2.2711  -2.317
4 84 3.608 3699 2592 2762 | -2.671 -2.474
1 307 | -3.133 -3.151| 3.168 3.116 | 4.055  4.295
2 762 | -0.067 -0.061 | -1.673 -1.702 | -0.414 -0.577
64 3 232 3538 3541| 0248 0337 | -4.169 -4.148
4 30 6.395 6407 ] 8156 8733 | 1211 2.777
1 37 | -3729 -3.777| 5.840 5618 | 1.744  1.458
2 455 | -1.896 -1.804 | -0.664 -0.676 | -0.659 -0.714
67 3 640 0721 0727 | -1.100 -1.097 | -0.002  -0.012
4 199 2,710 2695 | 3972  4.028| 1.187  1.401
1 688 | -0.912 -0915| 1.350  1.398 | -3.005 -3.028
2 593 0651 0655| -1.958 -2.029 | 2953  2.908

8 4 46 | 4613 3.331 4.747
4 4 7201 48| 19702 AT 94497 TIO7
1 195 | -2.365 -2.374| 3.180  3.261 | -5.227  -5.282
2 790 | -0.377 -0.374 | -1.159 -1.190 | 1.220  1.209
8 3 314 1.913 1914 | 0497 0543 | -0.259 -0.161
4 32 4954 4916 | 4.362  4.182| 4.277  3.919
1 480 | -1.309 -1.313| 2.117  2.199 [ -4.647 -4.670
2 637 | -0.141 -0.136 | -2.060 -2.127| 2.344  2.207
86 3 183 2.998 3008 | 0221 0.355| 1.981 2439
4 31 5.474 5377 | 8242  7.566 | 12.087 10.707
1 225 | -2.728 -2.737| 3871  3.994 | -6.890 -6.886
2 785 | -0.638 -0.632| -1.801 -1.841| 1.269  1.223
87 3 293 3227 3.228| 0799 0872 0683 0914
4 28 6.037 5920 | 11.031 10.400 | 12.638 11.481
1 54 | -4.127 -4.162 | 5493 5447 | -8.283  -8.703
2 501 | -1.788 -1.785| -1.226 -1.270{ 1.534  1.505
88 3 609 0.824 0829 -0.812 -0.776 | -1.203 -1.161
4 167 3692 3678 | 4.864 4.881| 2464  2.534
HERHO 2 £ 0271 0271 0210 0.208 | 0.160  0.159
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HetgE F4483E B1S

1995

1% 3. FE - - AYEHEOHELNEDER.
Z5 2T | | wmmm | o e | s senom

1 8 -4.312 3.487 -3.803

59 2 593 -0.865 -1.470 1.267

3 531 1.114 -0.014 -2.154

4 129 1.998 4.707 5.338

1 257 -3.013 1.920 -1.807

2 692 -0.048 -1.664 1.262

60 3 331 2.030 0.876 -2.732

4 51 2.657 7.224 9.715

1 688 -1.572 0.637 0.116

2 533 1.379 -1.476 0.684

61 3 102 3.117 2.665 -5.285

4 8 3.569 9.572 11.895

1 248 -2.494 2.399 -0.533

62 2 636 -0.102 -1.273 1.166

3 363 1.242 -0.065 -1.486

4 84 2.770 2.834 -0.834

1 307 -2.858 1.996 -1.048

64 2 762 0.162 -1.520 1.320

3 232 2.786 1.262 -4.447

4 30 3.580 8.416 11.588

1 37 -3.004 2.930 -3.233

2 455 -0.959 -0.822 0.336

67 3 640 0.463 -0.691 -0.745

4 199 1.261 3.555 2.230

RIS 2 0.407 0.309 0.225

fT# 4. AF - kEFPEEHOKELIEOKE,

74 A7 % 1 400N % 2 HIBTM £ 3 FEB0M

Fa Tu- | BR o0 202 | 201 202 | 01 202
1 37 -1.919 -2.124 3.049 2.635 4.863 4.489
2 455 -1.517 -1.517 -0.418 -0.519 1.005 1.160
67 3 640 0.591 0.619 -0.473 -0.406 -1.191 -1.503
4 199 1.924 1.871 1.910 2.002 0.629 1.348
1 688 -1.166 -1.203 1.392 1.384 -0.442 -0.307
2 593 0.905 0.949 -1.801 -1.826 0.707 0.499

84 3 46 4.860 1.282 -5.032
4 4 10.359 5.294 12.890 2611 29.111 -1.691
1 195 -2.547 -2.629 2.900 2.864 -0.829 -0.733
2 790 -0.232 -0.206 -1.208 -1.264 0.687 0.600
85 3 314 1.737 1.738 0.916 1.083 -1.666 -1.632
4 32 4.198 4.046 3.154 3.128 4.444 5.682
1 480 -1.764 -1.823 2.217 2.205 -0.529 -0.284
2 637 0.128 0.172 -2.023 -2.096 0.938 0.679
86 3 183 3.115 3.177 0.322 0.681 -3.998 -3.961
4 31 6.312 5.953 5.333 4908 | 12.502 13.819
1 225 -3.067 -3.168 3.530 3.482 -0.748 -0.522
2 785 -0.444 -0.407 -1.606 -1.679 0.893 0.791
81 3 293 2.894 2.912 0.937 1.215 -3.262 -3.375
4 28 6.813 6.388 6.859 6.385 | 15.112 17.342
1 54 -4.282 -4,488 5.070 4.825 -0.455 -1.280
2 501 -1.228 -1.206 -1.440 -1.576 1.844 1.977
88 3 609 0477 0.503 -0.181 -0.087 -1.997 -2.400
4 167 3.330 3.235 3.342 3.482 1.897 3.237
FBMEED 2 0.360 0359 | 0316 0314 0244 0.231
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Exploratory Data Analysis for Hayashi’s Quantification
Method III by Graphics: Its Application of Ordinal
Structure Analysis to the Ninth Nationwide Survey

of the Japanese National Character

Tsutomu Komazawa and Takahiro Tsuchiya
(The Institute of Statistical Mathematics)

Hayashi’s quantification method III was presented by C. Hayashi in 1956. Thereafter,
a correspondence analysis was developed by the school of Benzécri in France in 1973.
Artificial data sets with a one-dimensional structure have been proposed by L. Guttman, S.
Iwatsubo and M. Okamoto, among others. Also, S. Iwatsubo presented the circular data.

The purpose of this paper is to illustrate the graphics of qualitative data with ordinal
structures and try an exploratory analysis using such graphics. First, we show that it is
able to express on the surface of torus the family of artificial data sets with ordinal
structures, which includes the Guttman data and the Iwatsubo data. Next we explain that
these data sets are illustrated by the graphical configuration in third-dimensional spaces by
applying Hayashi’s quantification method III. Finally, we analyze the data from the ninth
nationwide survey of the Japanese National Character.

Key words: Hayashi’s quantification method III, exploratory data analysis, ordinal structure,
artificial data, graphical configuration.





