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Classification of Japanese Novels according to Authors by
Normalized Compression Distance and
Validity of Compression Programs

MasaMicHl ISHIHARAT! and SHIZUKA SaTOf!

We studied the applicability of distance method by using Normalized Com-
press Distance (NCD) for the classification of Japanese novels according to
authors. The methods to extract the relations among the texts from a distance
matrix were studied, because the distances do not determine the relations com-
pletely. Therefore we constructed a series of texts which is made from a certain
text, and studied, by drawing the diagrams, the effectiveness of some methods
which are unweighted pair group method using arithmetic averages (UPGMA),
neighboring joining method (NJ) and classical multidimensional scaling method

4016

(MDS). In addition, we investigated the applicability of the distance given by
NCD for the classification of Japanese novels. Therefore we construct the dis-
tance matrix of Japanese novels by NCD with bzip2 and gzip. We propose
criteria to select a program for compression. The criteria are 1) the width of
the distribution of diagonal elements is narrow and 2) the average value of the
diagonal elements is small. We also found that Japanese novels are classified by
authors by using normalized compression distance with the help of the diagrams
depicted by NJ and MDS.
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Table 1 Data sizes of the writings. The files are numbered by the order of the modifications.
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Table 2 Examples of the modifications of Japanese texts. In this table, we display the difference
between 1.txt and 2.txt, and that between 2.txt and 3.txt.
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Fig.1 Estimation of the relations of 11 texts by NCD. The relations among the ordered texts are
estimated by NCD with (a) UPGMA, (b) NJ and (c) MDS.
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Fig.2 An example of the graph with NJ. In this graph, the order is partially interchanged.
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Table 3 List of novels for the classification by authors’ names. The sizes of these novels are greater

than or equal to 20 KB. These novels are numbered in order of the list. The novels by Ougai
Mori are numbered from 1 to 25, those by Osamu Dazai from 26 to 50, those by Ryunosuke
Akutagawa from 51 to 75 and those by Souseki Natsume from 76 to 100.
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Table 4 List of novels for the classification by authors’ names. The sizes of these novels are greater
than or equal to 100 KB. The novels by Ougai Mori are numbered from 1 to 5, those by
Osamu Dazai from 6 to 10, those by Ryunosuke Akutagawa from 11 to 13 and those by
Souseki Natsume from 14 to 18.
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Fig.3 Histograms of the diagonal elements of the matrix [d;;]. The number of bins is 40 and the widths of the bins are 0.025 in each figure.
The number of the diagonal elements is 100. The compressors for these figures are (a) bzip2, (b) gzip and (c) gzip -9, respectively.
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Fig.4 Histograms of the off-diagonal elements of the matrix [d;;] for 100 novels. The number of bins
is 48 and the widths of the bins are 0.025. The number of the off-diagonal elements which are
used to draw this histogram is 4950.
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Fig.5 Classification of 18 Japanese novels by (a) NJ and (b) MDS. The sizes are larger than or
equal to 100 KB.
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Fig.6 Classification of Japanese novels by (a) NJ and (b) MDS. The authors are Ougai Mori and

Osamu Dazai. The sizes are larger than or equal to 20 KB.

00003000 099000 14000 08900000000000000000000
00000000000000000000000000000000000000000
000O0ONCDOOOOO0OOOO00D0000000000000000000000000
ooo

00 20KBOOOODODOOOONCDOOOOOOO00 (a) NJODOOO (b) MDS O
00000000000000000004000000000000000000000
000000000000 2000000000000000000000000000
00000 600000000000000000000D0000000 6000000
00000200 5000000000000000000(a)0 NJOO(b)O MDSO
000D00000000000000000000 [-]00000000000 6(a) 0
00000 [PJO000O0 [QOOO0DO [RIO0D00O0DO0OD 6(b)0000 [pl0O0
0[qD000 (f03000000000000000 [P]O [p)0[Q]O [qO[R]O [r] O
00000000000000020000000000000000000000000
0000000000000000000NJODOO0DO0O0D000000000000
00000000000000 MDSOOOOO0O000O00][p][qr]0000(p]0 [qO0
000000000000000000000000000 [pj0 [q000000000
00000000000000000020000000[]0 [p]000 [q000000

000ooooog Vol 49 No. 12 4016-4024 (Dec. 2008)

. . 'y
. cet%
— () L]
o | ....I L4
[ ] [ ]
O
o O
o
0 oo
P & O m O
< 0 ] O
& 0
u]
g O
o i ¥ 0 »
Q d

02 -01 00 01 02

07 00000000000OOD (a)NJOO()MDSODODODOOODODODODOOOOOOOOODOODOOOD
oooooOoOoooooooooo
Fig.7 Classification of Japanese novels by (a) NJ and (b) MDS. Squares and black circles

represent the novels by Ougai Mori and those by Osamu Dazai, respectively.
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Fig.8 Classification of Japanese novels by (a) NJ and (b) MDS. The authors are Ougai Mori and
Ryunosuke Akutagawa. The sizes are larger than or equal to 20 KB.
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Fig.9 Classification of Japanese novels by (a) NJ and (b) MDS. The authors are Ougai Mori and
Ryunosuke Akutagawa. Squares and triangles represent the novels by Ougai Mori, and those

by Ryunosuke Akutagawa, respectively.
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