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Abstract

The purpose of this research was to examine the potential benefits of text mining in the field of language
education and its effectiveness in extracting meaningful information from student portfolios in order to
provide useful feedback to students and the educational community. The analysis was focused on an
examination of the similarities and differences in awareness on teamwork concepts between Japanese and
non-Japanese students in an international university located in Japan, especially in terms of their recognition
of merits and demerits of team teaching and their attitude towards problem solving. Correspondence
analysis was used along with a series of text mining tools. The results of the analysis are discussed in
regards with possible future applications of data mining in language education.

Keywords: Correspondence analysis, Data mining, Japanese language, Language education, Team-
teaching, Text mining.

Introduction

Using of portfolio is a well-known educational tool for keeping record of individuals’ learning efforts and
processes. However, it is difficult to gain meaningful information from such textual data especially in cases
where the amount of data to be examined is massive. To overcome such a problem, application of text
mining may prove to be useful because it enables us to extract quantitative indices from textual data that can
later be analyzed statistically. The information obtained may provide meaningful information back to the
educational community, as well as to the students and the instructors.

Therefore, 1 decided to focus on one of the important questions regarding student preferences in
teamwork. To achieve this goal, I created online questionnaires and requested students to review their group
performances from the perspective of communication. The data I collected were written by two groups of
students, Japanese and non-Japanese, and consisted of the following three types of answers to three
questions in a questionnaire:

1. The positive aspects of team-teaching (G),
2. The negative or/and problematic aspects of team-teaching (B),
3. The efforts that students made to solve the problems and the difficulty that they encountered during

team-teaching (P).

By collecting the described data, I attempted to answer the following questions concerning the
experiences of the students with team-teaching:

1. What do Japanese and non-Japanese students think are the merits and demerits of team-teaching?

2. What efforts and improvements did they make to lessen the demerits of team-teaching?

3. Are there any similarities and differences between Japanese and non-Japanese students, in recognition
of the merits and demerits and in their attitude toward problem-solving?

4. Can text mining on student portfolios be a useful tool to extract meaningful information from such
unstructured textual files, and in this case, can it provide feedback to students and instructors as well as

educational institution as a whole?
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Methodology

The subjects for the analysis were students who had enrolled in the course titled ‘Teaching Japanese as a
Second Language’ at Ritsumeikan Asia Pacific University (APU) located in Beppu city, Oita, Japan. One
hundred and two students had registered for this class between the fall semester of 2010 and the spring
semester of 2012. These students were required to submit two questionnaires per semester, and during this
period, the total number of questionnaires collected was 254, with a response rate of 78.4% (Table 1).

Of the total respondents, 62.4% were Japanese and 37.4% were international students who had an
advanced knowledge of Japanese and were mainly from Asian countries (e.g., Korea, China, Thailand and
Vietnam). The average number of Japanese characters per questionnaire was 406 for the Japanese students
and 305 for other nationalities. While the average numbers differed based on the question, i.e. G (merits), B
(demerits) or P (improvements), it can be said that non-Japanese students in general wrote about 25% less
than Japanese students (Table 1).

Table 1: The average number of Japanese characters written for each questionnaire

Students Number | Average number of | Average number of characters Total number of
Japanese characters per questionnaire characters of the
TextG | TextB | TextP data
Japanese 159 173 106 126 406 64,544
(62.6%)
Non-Japanese | 95 135 80 90 305 28,962
(37.4%) | (78%) (75%) | (711%) | (75%)
Total 254 93,506

I used text mining to explore the data. By applying the text mining method, I could divide the text
within the sentences into parts-of-speech, such as verbs, adjectives, nouns, and adverbs. Once this was
completed, numerical indices could be extracted from the text and used for statistical analyses.

The software ‘Tiny Text Miner’ (hereafter TTM) was used to analyze Japanese textual data, an open-
source software that can be easily downloaded from the Internet. Additionally, ‘Mecab’, a parts-of-speech
and morphological analyzer, also open-source, was used for processing the text data. After applying
‘TTM/Mecab’ to the data, the following 6 output files were obtained:

ttm_1: Word frequency distribution

ttm_2: Word frequency distribution (maximum one occurrence per sentence)

ttm_3: Cross tabulation of the occurrences of words against grouping variables

ttm 4: Cross tabulation of the occurrences of words against grouping variables (maximum one
occurrence per sentence)

ttm_5: Cross tabulation of words against words

ttm_6: Cross tabulation of words against texts

The second tool was ‘correspondence analysis’ (hereafter CR analysis), a statistical visualization method
for examining the associations in a two-way or multi-way contingency table. According to Statsoft, in “How
to analyze simple two-way and multi-way table, correspondence analysis”:

“The goal of a typical analysis is to represent the entries in the table of relative frequencies in

terms of the distances between individual rows, and/or columns in a low-dimensional space.”
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The CR analysis was done using a module within ‘R’, another open-source software for various
statistical computations. The next section will provide detailed procedures on how I applied TTM and CR
analysis to each file (G, B and P data) along with the results obtained from the analyses.

Findings and Results
To collect data for the research, I had created online questionnaires using a software for conducting surveys.
Students were asked to respond to the following three questions after each team-teaching session was over:
(1) What do you think are the merits of team-teaching? (G)
(2) What do you think are the demerits of, and/or the problems of your team-teaching? (B)
(3) What did you do to lessen the difficulty and/or to solve the problems? (P)

An example of the textual data collected after each survey is given in Table 2.

Table 2: A sample text excerpted from the online survey

[ 4] A | B ' C ' D I E ' E ' G I H
EMPDBREREXRDE, LTHEMIDTNICHULTOEREE > TOL C
BELWHTERITAONT., PR BEREXRTELLLZAS, MNOTO
_T58H O, EREELITIC. IFLFEEELEES.,
GI—TO—=DO TROLVBVSIIHRAICLHIBERDRIEEBVHVET, fL
1FIZ, IMADFLICHRHALEATEREXTH -2 & T, 050
2ENHEEONCTIL—-TO—=DITENL TWes TT, 2ATDTAN
HAE—FICBPTOBREDL > T2 —F 4 7IC&EMLTHWEL I,
F-—L2BNI ERICHNAT. EFLELWDHBBERELLEVWEGNS, 2
BROEYUNRN - EZRDODBIET., AABEEZFLEVLEWLITEL]
GIW—TTLD 18 & LTSDOHIFAHAZENTEIET., THIIEAN
BEDofcslz, 3D2HYVET, —DIF, EEPICERBSIBEL T/ —
Bus3shoX R —FnThICEDOY ZH TTRYIHA THWEZD T,
TNTIOEINANTHIBL TEEEPL > P FILIIE R L

O 0~ OO s 0N -

[ VS V) W A W W SV -

KN = O

The TTM was applied and the results were recorded, from which the most frequently used words were
extracted. First, [ prepared three types of input data (G, B, P) by saving each file separately in a ‘csv format’
(comma separated values). Then, I processed each file using TTM and used the following output format:

Output format: ttm_3

Parts of speech for output: nouns (hereafter N), adjectives (hereafter A) and verbs (V)

Optional files: none

After processing, a list of verbs, adjective and nouns was obtained. Among the three lists, file G had
the highest number of words extracted (Table 3).

Table 3: Number of the words extracted from each file

File name Total number of words extracted
File G (Merits) 1540
File B (Demerits) 842
File P (Improvements) 1334

As an example, the word frequency distribution for file B is provided in Table 4:
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Table 4: Excerpt from the word frequency distribution for file B

A B o} D E
1 doal Gosalfl sy %8 Foreign | Japanese
“Word"” “Parts of “Detailed

1 speech” classification”
2 3% “do” iz v 37 “independent” 50 102
3 B> “think” s v 837 42 41
4 [B5P " time" BN “could ke 4 30 52
5 T&2% “be able to do” iz v =4 18 61
6 %% “there be (for things)” v 837 22 47
7 73\ “not” &8 A 83 22 33
8 7i% “become” §his) vV 837 16 34
9 BELLY “difficult” FFE A 837 17 32
0 A “person/ people” BN —#% “regular” 15 33
1 FIR8| S “problem” #EEBFEICN |HERE 17 28
2 {53 “simulation class” B N Y EIEER “can be usi 9 35
3 I—=F 45 “meeting’ BEN —5% 9 29
4 H5I—=T|7 =2 “groupwork” |BEBEICN |EEREE 13 25
5 SIb—F “group’ B N —f% 12 25
6 £8 “all members” BN —i% 5 31
7 A 18— “members” BE N —8% 13 21
8 fd)#8 “probnlem” BEIN FTAFFEEEE " can 13 18
9 #%3F% “come together” §has) v 837 10 20
20 W13 “there ke (for people) “  |8hE3) V 83 12 18
21 BER “opinion” BN D EES 8 21
22 &AL “all members” BEN X488 “pronoun” 10 17

In the next stage, lists were made from synonyms and unnecessary words. Based on a dictionary of
synonyms, a synonym list was made for each G, B and P file, based on ‘A Japanese Lexicon (CD-ROM)’
(Nihongo Goi Taikei). The list of synonyms for file G is shown in Table 5.

Table 5: A list of synonyms for file G

Word }__Symnynl | 52 [ 53 | S4 | 5§ | Sb S7 S8 S9 L
1) 13k B [Bi% lﬂm |8 (¥ %% 1Y) i)
E [grammar polite expression i Thumble Jtransitive verb intransitive verb |causative ive passive _|receive ive
2 % A = b [B34 B S1-7 28 F-i 932 ~i5
E_leveryone e member member everyone everyone all members _|team _[class we
3 [ER L7 %8 TERAR 2 74747 i %
E_[opi [statement advice comment I_@ policy _|suggestion idea
O B H156ht 1B
3 discussion tak 'm
5| BIEAA 338> BIEA% D
£ [can help each other _|help each other _|can help each other help
6J 88 ~A
3 individual each one |one person
1 8 Eﬁ 1=}
3 role shari responshility t
8/J 3 Th BLED
E_|contribute contribute come out come out contribute jointly Jtak
!IJ Gv=99=0 |F1L9=7 i3 (tH -2
E work team work working work work
llé ﬁ ES T -vay 9Lty
presentation esentation esentation esentation
1y Im |§§ |!@§ kb
E_[positive taneous enthusiasm motivation
12 [384% 1Pk b A%
E_|understandi 35 understand understand
1) 5 IE.B.!
E trial lesson [trial lesson
DG [ 855
E_|content task zation
15(J |4 hEs) Ab-X
E_[effic efficient smooth
16]J £ RLY LY
E |good l_'g lgood
17| it %
E oceed how to proceed
215
think
FE
schedule
e
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As shown in the first raw from the top in Table 5, words such as bunpo (grammar), keigo (polite
expression), sonkei (honirific), kenjou (humble expression) and others are grouped together as synonyms,
for they all belong to grammatical concepts taught in the class. Similarly, words like mina, minasan, minna
(everyone), hito (people), memba, membaa (member), guruupu (group) and others in the second raw were
also put together in the same group. Additionally, variants of a word were grouped together. For example, a
noun in hiragana was grouped with its Kanji variant.

Also a list of unnecessary words was made. In table 4, verbs suru (to do), dekiru (to be able to), aru (to
be, to exist; inanimate), iru (to be, to exist; animate), nai (not), naru (to become) are not necessary for the
analysis since they are not meaningful words compared to, for example, a verb like atsumaru (to come
together). After processing, the unnecessary words in the list were deleted from the output. Similarly,
demonstratives such as sore (that one) and question words such as dare (who) were also not necessary and
therefore deleted.

Finally, TTM was applied with the lists of synonyms and unnecessary words. The format adopted for
this last process by TTM was as follows:

Output format: ttm_4

Parts of speech for output: nouns, adjectives and verbs

Optional files: synonyms and unnecessary files

After processing each file G, B and P as input, three outputs were obtained; one was the output from
file G (merits of team-teaching). An excerpt of the output after processing the text file G by TTM is shown
in Table 6. It is a cross tabulation of the occurrence of the top 20 words that appeared most frequently
against the grouping variable, Japanese and non-Japanese students. One adjective yoi (good), 3 verbs omou
(think), dasu (expressing opinions), and susumeru (advance), and 16 nouns, such as minna (all), iken
(opinion), jibun (self), guruupu waaku (group work), jugyou (simulation class), and miitingu (meeting),
were extracted.

Table 6: The top 20 words that appeared most frequently in file G

Word English translation | Foreign |Japanese
1 all 87 132
S good 60 98
=R opinion 54 91
B85 self 48 85
2> think 48 78
{22 role 40 77
Bd express 30 70
FI—=T7 =2 |G work 3 68
=% class 27 62
I—=FT4H meeting 28 60
XE grammar 30 57
55¥a) cooperation 19 45
EHD advance 13 47
IPRZ understanding 18 41
b 3 practice 12 46
HHER active 21 36
HEEK presentation 15 38
WEE efficiency 6 45
AE content 14 36
EiE preparation 11 32
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Next was the output from file B (demerits of the team-teaching). Similarly, the text file B was
processed by TTM; an output is shown in Table 7. The top 20 words that appeared most frequently and
were extracted from the file included 2 adjectives, nai (not) and muzukashii (difficult), 1 verb omou (to
think), and 17 nouns such as minna (all), miitingu (meeting), jikan (time), jugyou (class), and mondaiten
(problem).

Table 7: The top 20 words that appeared most frequently in file B

Word English translation Foreign |Japanese
& all of them 63 113
A not 56 115
=T 449 |meeting 32 72
B Fa time 38 62
fii o) think 42 41
TE class (=simulation class) 20 59
fiRE s problem 29 47
=558 opinion 20 45
=k self 16 44
X presentation 13 39
& grammar 17 34
;{0 difficult 18 32
=2 role 12 36
Zho participation 13 31
{E3 wark 13 25
e practice 10 24
iR preparation 15 16
AF content 8 19
¥E schedule 5 20
EER contact 6 19

Finally, there was the output from file P (attitudes toward solving problems); the text file P was
processed by TTM in a similar manner. The top 20 words that appeared most frequently for file P are
provided in Table 8, and include 7 verbs such as atsumaru (get together), hanashiau (discuss), kimeru (to

decide), iku (to go), and foru (to take), and 13 nouns such as minna (all), jibun (self), yakuwari (role),

miitingu (meeting), and iken (opinion).

Table 8: The top 20 words that appeared most frequently in file P

Word English translation Foreign |Japanese

& all of them 56 116
8% self 34 69
k] role 32 54
I—F 45 |meeting 21 61
B8 opinion 24 45
XE grammar 24 37
B Fe time 20 H
Fs128 problem 17 36
b 2 practice 23 28
EEE contact 11 38
£3% t together 7 35
FELES discuss 7 30
2 confirmation 8 28
Rehd decide 14 21
i7< 20 5 29
&% take 5 29
A& content 9 24
‘i preparation 14 19
fi< ask 12 20
EAD think 9 19
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In the next stage, the results of correspondence (CR) analyses were examined. An analysis of all the
two-way tables 6, 7 and 8 by the CR analysis software, provided the following results. Figure 1 shows the
scatter plot of data in Table 9, for the row coordinates and in Table 10, for the column coordinates. Please
note that the result is plotted in a single dimension scatter plot. This is because the cumulative contribution
ratio of the analysis was 100% as shown below, which means that 100% of the inertia can be explained in a
single dimension.

Eigenvalues: [1] 0.017 0.000 Cumulative contribution ratios: [1] 100 0

A clear distinction is observed in the recognition of the merits of team-teaching between non-Japanese
and Japanese students (Table 10). Also Japanese students are likely to value the process in a simulation
class. This is expressed by a group of words as naiyou (content), happyou (presentation), rikai
(understanding), kyouryoku (cooperation), jugyou (class) and dasu (expressing an opinion), which are based
on similar scores of the Japanese student coordinates scores (Figure 1). That is, the process of working
cooperatively, understanding contents better, and making good presentations seems valuable to them. They
evaluate these as merits.

In contrast, non-Japanese students are likely to recognize the merits of team-teaching on the fact that all
the members of the group expressed their opinions and participated actively. This is expressed in words
such as minna (all), yoi (good), omou (to think), iken (opinion) and sekkyoku (active), which have
coordinate values close to that of the non-Japanese students (Fig. 1).

Table 9: Row coordinates Table 10: Column coordinates
Row Coordinates ‘ Column Coordinates
Coordin. ‘ Coordin.
Word (J) Word (E) , Tags (J) Tags (E) ;
Dim.1 ‘ Dim.1

£ all -11037811 BEE Foreign -1 4257208
Ly good -0817476 BEAFE Japanese 0.7013996
BR opinion -0.6975974

B5 self -05094098

e, think -08371839

(e role -01984446

B EeXpress 04862042

HIL—=27 =9 |G work 0271537

B% class 0.4310995

=TT meeting 01889727

Xk grammar -0.2466253

D cooperation 053729089

fg@% advance 1 8485155

IPRE understanding 0.4030801

R practice 20082348

R active -0.6323251

FFE presentation 0.7638073

FES efficiency 34672619

Rk content 08131589

(R preraration 1.208546
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Figure 1: Scatter plot for Table 9 and 10.

The scatter plot in Figure 2 helps analyze the demerits, with the data of Table 11 as the row
coordinates, and data of Table 12 as the column coordinates. Please note that Figure 2 is also single
dimensional. The reason for this is the same as that for Figurel. Since the cumulative distribution ratio for
the data in Tables 11 and 12 was 100% as shown below, 100% of the inertia can be explained in a single
dimension.

Eigenvalues: [1] 0.021 0.000

It demonstrates that the Japanese students have unique features in recognizing the demerits (Table 11).

Cumulative contribution ratios: [1] 100 0

Japanese students are likely to feel that meeting one another and expressing opinions is difficult and
problematic. This is expressed by a group of words such as sanka (participation), iken (opinion) and
miitingu (meeting), which have coordinate values close to that of the Japanese students. They also think that

naiyou (content), especially renshuu (practice or activity) are difficult.

Table 11: Row coordinates Table 12: Column coordinates

Row Coordinates — Column Cordinates
ward (J) ward (E) oorcin. Coordin
Dim 1 0

& all -0.36793 Tags (J) Tagsl (E) Dim 1
7o not 0082632 24 |Foreign -1 41501
T —F 424 lmesting 0375651

B3RS time —069407 E IA Jélﬂaese 0706711
825 think -255847

T3 class (=simulation class) 1182334

FeIZ8 problem -0.71743

=8 opinion 0.375651

89 self 0982584

HE presentation 1.229151

Xk grammar —0.00368

[ difficult -0.39819

i3 role 1.229151

Zho participation 0556696

1E3E work -0.13345

b ) practice 0576474

(g pre paration -2 23074

AE content 0544243

Bidr schedule 1.968851

NEER contact 1.377091
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Non-Japanese students, on the other hand, are likely to recognize the duration of work as a problem.
Such an interpretation is based on a group of words such as jikan (time) and mondai (problem), which have
coordinate values relatively close to the non-Japanese students’ coordinates (Figure 2). Both Japanese and
non-Japanese students think that grammar explanation is difficult; this is expressed by words such as
muzukashii (difficult), bunpou (grammar), and sagyou (work), and are plotted in the middle of the two

student coordinates (Figure 2).

25

r ¥ schedute

| presentation
15 4 contact
4 class * 4 role
1 4 e v
practice Y ~
05 . — L 2 L #_content {Japaesel
4 opinion participation —
0 T 2_nof_ ————————— —¢ gramnmmar ‘ ork -_—_'——hh -
e " -

05 C,’ @l === 20 & _difficuls D —

4 problem
.1 + -
e Foreign \
-15 - _

-2 —+

4 preparation
25 7 # think

-3 4

Figure 2: Scatter plot for Table 11 and 12.

Finally, improvement was interpreted through the scatter plot in Figure 3 with Table 13, for the row
coordinates and Table 14, for the column coordinates. Note that Figure 3 is also single dimensional. This is
because the cumulative contribution ratio of the data in Tables 13 and 14 as shown below was 100%.
Therefore, the result is plotted in a single dimension.

Eigenvalues: [1] 0.029 0.000 Cumulative contribution ratios: [1] 100 0

It demonstrates a clear distinction between non-Japanese and Japanese students in their approach and
attitude towards solving problems (Table 13). As pointed out before, Japanese students recognized meeting
and participation as a serious problem. They seemed to focus on this point and tried to provide solutions for
it. The interpretation is based on a group of words such as miitingu (meeting) and naiyou (content) that is
the closest to the Japanese students’ coordinates in Fig. 3. Although such words as renraku (contact),
atsumaru (to get together), hanashiau (to discuss) and kakunin (confirmation) are not as close as the
previous two words, they are still relatively close to the Japanese students. Thus, it can be interpreted that
Japanese students in general felt that contacting, meeting and discussing were the best solution to the
problem.

Non-Japanese students seem to have taken a different approach to solving problems. As pointed out
before, they recognized the duration of the actual work time as a problem. To solve this, they seem to have
tried to prepare themselves better. Such an interpretation is based on words like junbi (preparation) and
renshuu (practice), which are close to the non-Japanese students coordinate value.

Both Japanese and non-Japanese students felt difficulties with the grammar explanation, which is a part

of the content. To ease the difficulty, they seemed to have taken the same approach of asking (questions),
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(expressing) opinions and deciding together with the members. Such an interpretation is based on words
such as kiku (to ask/listen), kimeru (to decide), and iken (opinion), minna (all), and jibun (self) being plotted

in between Japanese and non-Japanese students’ coordinates.

Table 13: Row coordinates Table 14: Column coordinates

Row Coordinates Column Coordinates
Coordin. Coordi
Word (E Waord (J :
ord (E) ord (J) Dim 1 Tags (J) Tags (E) Dim1
&5 all —0182987  '@%4%  [Foreign ~1 48764
85 self 02405733 BAASPAE |Japsnese | 0672206
i=E role -0.7760331
I—FT 47 |meeting 0.7029411
B8 opinion -0.4666229
X; grammar —-1.0482464
B fe] time -0.2121627
foiZ8 problem -0.1214555
b ) practice —-1.7818688
B contact 11059488
£33 get together 1.8432097
BELSS discuss 1 5560413
BESD confirmation 1134861
Rebd decide -1 1318547
17€ 2o 20932151
&% take 210932151
AE content 0.4909077
pa -] pre paration -1 4409523
i< ask -0.8130978
EZ D think -0.1300473
25
go
2 & & take
4 get together

15 € discuss

1 . contact’ confirmation

(meeting 4 | Japa

0S5 - - 4 -content——=

0 l_————’ ;;kl—f—-‘--"—m--------- ———

< - S=o
0 ,Mn‘ 5 0 fimé 15 - .23\
05 +—¢ #-opinion J
~
‘Nt_rgle grammar 4 ask _—"'
-1 == - decide - ==
‘. -------.:----
/"‘"" preparatior
< Aless
-15 \ practice @
©
-2

Figure 3: Scatter plot for Table 13 and 14
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Conclusion

This study attempted to answer the following three questions:

1. What do Japanese and non-Japanese students think are the merits and demerits of team-teaching? What
efforts and improvements did they make to lessen the demerits of team-teaching?

2. Are there any similarities and differences between Japanese and non-Japanese students in their
recognition of the merits and demerits and in their approach and/or attitude towards problem-solving?

3. Can text mining of student portfolios be a useful tool for extracting meaningful information from
unstructured textual files and provide feedback to students and instructors as well as educational
institutions as a whole?

The first two questions have already been answered in the part on discussion and therefore will not be
repeated here. As for the third question, a complete answer at this stage cannot be presented because this
research has only been conducted as a primary trial. Nevertheless, the experiences gained through this trial
may direct us to the needed improvements in the future. The advantages to this methodology include its
quick feedback and low cost. The biggest merit of this method is speed. All the tools used in this trial are on
the Internet (e.g., the survey, text mining tools, and the statistical tool R) and massive data sets can be
processed with these tools in just a few minutes. Thus the information extracted from the text can be fed
back very quickly to students as well as to the educational community.

In the cost perspective, all the software used for the research is open-source and hence no expenses are
necessary. Therefore, for beginners who would like to experiment with this type of research, the use of such
open-source software is quite economical.

The disadvantages of this methodology include its requirement of handling skills and skills for
interpretation. Installation of the software is not difficult, but it takes time to get familiar with the TTM and
the CR analysis, and to handle the data efficiently. Although a ‘trial and error’ method by individual
researchers can improve their skills, a project consisting of experts of different academic fields should
provide better results. The skills to interpret the scatter plots may be the most important that needs to be
improved.

One limitation of this study is that the text has been analyzed in terms of the most interesting grouping
variable, that is, Japanese versus non-Japanese students. However, other variables could be used for this
research, such as male vs. female, freshmen vs. seniors, and good performers vs. ordinary ones. The more

experiences we get in text mining analysis, the higher our skills will become, and this can be done next.

Acknowledgements

I would like to thank my students and colleagues for their time and the efforts they made for this research.
The students filled in their self-evaluation sheets to reflect on their teaching performance. Professor Otake
looked over the results and gave very valuable comments, and Professor Arii spent his valuable time to
proof read my paper. At last I would like to thank Ms. Sato who helped me make the data sets. Without your
kind consideration and assistance, I would never have completed this paper.

163



Ritsumeikan Journal of Asia Pacific Studies Volume 32, 2013

References

Hornik, Kurt. 2012. “The {R} {FAQ}.” http://CRAN.R-project.org/doc/FAQ/R-FAQ.html (accessed on
October 10, 2012).

Matsumura, N and Miura, A. “TTM (Tiny Text Miner)”. 2011. http://mtmr.jp/ttm/ (accessed on September
16, 2011).

Matsumura, N. and Miura, A. 2009. Jinbun & shakai kagaku no tame no tekisuto mainingu [Text mining for
the researchers of humanistic and social sciences]. Seishinshoboo.

Kudo, Taku. 2012. “Mecab (Parts-of-speech and morphological analyzer).” http://mecab.sourceforge.net/
(accessed on September 16, 2012).

NTT Communication Science Laboratories. 1999. Nihongo Goi Taikei “A Japanese Lexicon (CD-ROM)”,
Iwanami Shoten.

Statsoft.. 2012. “How to analyze simple two-way and multi-way table, correspondence analysis.”
http://www.statsoft.com/textbook/text-mining/ (accessed on October 10, 2012).

164



