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Abstract—The aim of this study is to develop a participants. A proper public debate process hetes
computational method of discourse analysis based @orpus  (iverse participants of public debates to make doun

semantics. The objective is to achieve an accurate N . o
understanding of the debate content and structurehirough communication. For a proper public debate procéss,

hypotheses generation. As for verifying the hypotrees, the —hecessary to clarify the cognition of participaats! their
topic extraction and semantic similarity evaluationfrom the  inconsistencies. The process for clarifying thenitign
public debate minute corpus is examined by using eulti-  of participants is crucial for a proper public diba
method which includes TFIDF, T-VSM, and MDS. The  ,qcass. However, there are not enough investigaiom
main issue of public debate and the inconsistencievel f lati h A f . d sti h
between participants’ utterance could be describetly using Orml_jlat'ng_t € cognition of participants an Stw €

the method. The methodology presented in this studys  cognitive dissonance between them. Under this teitnia
applied to a case example. Finally, the applicabili of the  public debate such as the Pl process has been
proposed methodology to practical debates is discsesd. implemented.

This study aims to investigate the conflict struetof
public debates and to aid in supportting the putiibate
process. For this purpose, working hypotheses are
generated in order to understand the conflict custand

l. INTRODUCTION contexts which might be caused by cognitive disaoea
In order to verify the working hypotheses, a corpased

Nowadays, the trend towards the dispersion ofiiScourse analysis method, clarifying the debateterd
information and knowledge among the members of"d structure of public debate on public projedss,
society, such as residents, enterprises and goeesm Proposed. The proposed method is based on corpus
leads to increasing social complexities, diveratiions, ~lInguistics, natural language proceeding and colased
intricacies and a move towards specificity. Amesult, (€chniques are adopted to extract the topic of ipubl
decision makers of public projects are now facingiePate and to estimate the semantic similarity eetw
problems involving environments of high uncertaiatyd the utterances of participants. Verification of the
ambiguity. In this context, public debate of groupshyPotheses of the conflict structure between the
consisting of various stakeholders is needed tdraile ~ Participants of a debate is examined by using the
decision-making of public projects. Indeed, in manyProPosed corpus based discourse analysis methaa. Th
public projects, the government implements Publictudy iS organized as follows: section 2 descrities
Involvement (PI) processes where various project of@Sic idea in detail. In section 3, the working teses

stakeholders communicate with each other. One ef tHaf€ generated. In section 4, the outline of thehotbt
significant roles of public debates is to underdtane developed in this study is explained. In sectiom $ase
diverse perceptions possessed by the members of tA&/dY is presented. Finally, in section 6, the &pfibn,
society and make judgment related to the appragésts 5|gn|f|cance and problems of th!s method in conijiamc
of the projects. with the result of the study are discussed.

Participants, however, have diverse concerns, salue
and expectations and as a result they have ditferen Il. THE BASIC IDEA
cognitions of the public projects. Incompatibilligtween
the cognll‘tlons of participants (_:ould be explameﬂ_ aa Discourse Analysis of Public Debate
follows: “Each person has his/her own subjective
definition of a social problefn In this situation, it is There are various attempting methodologies to
possible to get improper communication between thenderstand people’s concerns such as interviews,

Index Terms- Content and Structure of Discourse, Corpus
Semantics, Computational Methodology
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hearings and surveys. So far, researchers usuadlyze and debate structure. Here, the computational agpro
people’s awareness through questionnaires. Publitased on corpus linguistic [2], is developed toidop
debates of public project, however, has made pssgreextraction and the calculation of semantic simtilari
towards various communications between participantdetween utterances of participants of the publicatks.
They could speak and understand based on theithe approach presented in this study, i.e. diseours
subjective cognition. So, there is a developmentedfate analysis of public debates using natural languagpus
based on a wide context. Due to the heterogeneodebate minutes), excludes the problem of repliitgtin
content and context, the investigators may faceonducting discourse analysis. The primary object¥
difficulties to carry out their mission. Content dan this method is to investigate the utterance cordedtthe
Context analysis of qualitative data such as thesemantic similarity.
descriptive information is required for debate ssial [8].

In this study, discourse analysis having the featfr C. Corpus based Discourse Analysis
the content analysis is adopted in understandirgy th ) ) )
debate content and the structure using public debat COrPUS is generally defined as a text collection, a
minutes [9] [10]. Discourse is a term used in setinanlt  |arge-scale sample of written and spoken materiaihe
is generally defined astie structure of texts and WaYy Of using language. Corpus linguistics is adisgc
utterances longer than one sentefic®iscourse is Method mainly using the corpus as evidence for
characterized as the aspect of both language ude afXPlaining the meanings of words and phrases. Gorpu
language in-use. Schiffrin proposed a definition Ofllngwsyc is characterized by a reconstructive hodt for
discourse asUtterances that sits at the intersection of @nalysis of language data using a computer. Saissur
structure and function [10]. He explained that falists ~ Wittgenstein, and Austin identified two principlem
and functionalists define discourse differentlyrialists ~COrPUS semantics; 1) Meaning is use 2) Meaning is
define discourse by considering the linguisticélational [11]. The meaning of language is obtdie
characteristics of sentences as clues to textustates, tansformed by accepting the social and languagéeza
Functionalists define discourse by considering arC it could be said that the two principles couldken
interrelationship between language and context. HBEOPIe grasp the implication of language. o
compared these two different definitions of disseur  Firstly, the meaning of word is for the first time
from two paradigms and discourse as language alh@ve reallzed in the use of context o'f.an actuall siamatiThis
sentence, and discourse as language use. Uttexdfece S con5|stent. with the dgf|n|t|9n of d|sqourse and
to using a sentence in a specific context. Contexe utterance which are described in the previous @ecti
means Information of text or statement that surroundsS€condly, the meaning of a word is captured irticleto
text or utterance and determines its meaffitig Context ~ Other words coappearing in the context. That metes,
has various forms such as the expression or gestire Meaning of a word is not fixed only to be descritied
speaker and the cultural or social context. dictionary, bu_t it is changed due to the actua}llaqoc

Discourse analysis is a method to analyze thetstric CONtext and linguistic context. Based on the pptes,
of discourse as well as both their linguistic contand ~ COTPUS linguistics evaluate the ways of using lagu
their sociolinguistic context. In the public debaif a With actual data of language use. Thus, it is fbssio
public project, participants having diverse conseamd ~Investigate the meaning of a word in context arso afs
values communicate in diverse contexts. Discoursénplication. Therefore, corpus linguistics is cistsnt
analysis, therefore, is an important method toifglahe with the main idea of this study for discourse gsisl

public debate circumstances and understand itextmt Discourse analysis studies based on corpus lingsiist
are classified broadly into two approaches: the
B. Related Studies examination of the frequency and the distributioh o

words [18]. The study of frequency is a statistiealy to

Based on a discourse analysis way of thinking, Hato explore how many times words and phrases appear in
and others developed a protocol analysis methoddbaslanguage use. The study of distribution is alstatistical
on Facet theory for verifying the conflict and way to verify contexts derived from words and pbss
incompatibility between opinions of participant§.[6he In this regard, however, a lot of prior studiesu®mn
method was applied to minutes of public debate$ysisa specific word and phrase use in text. Only a fewdists
and clarified the pattern of discourse and conflicthave attempted to compare the language use diffesen
structure. The Facet classification, however, fstethe  content and context - between speakers in identeal
researcher’s discretion so that there is existohblpm of The discourse analysis proposed in this study sedbha
replicability. Horita and Kanno developed an infation  on corpus linguistics described above, and chaiaete
system that supports the policy discourse by visug  to investigate the difference on content and cdntdx
the discourse structure [7]. This system is only tfte  participants in public debate. Using the proposethad,
logical relevance of discourse between units of theve examine and extract topics from corpus of public
discourse, rather then for content of discourseittland minute debate, and estimate the semantic similarity
Kanno did not consider the utterance content omong the utterance of participants with the topic
participants. In this study, discourse analysishoétis collocations, i.e. the way words usually co-occuthw
also based on content analysis as mentioned abodds topics. Topic collocations may infer the regulatioh
applied to public debate minutes for certifying tumatent  discourse prosody based on an individual lexicatesy
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which is closely connected with the individual Input
background knowledge, belief, frame, fixed idea and
on. It is expected to infer the frame and the cigmiof
participants. Topic extraction falls under the stsdof
frequency and the semantic similarity is understuglies
of distribution. It may be useful to evaluate thanftict
structure in a public debate, as well as, the isist@ncy
between the cognitions of participants and the ictps
condition of a public debate process. Figure 1. Methodology Outline
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These hypotheses need to be verified coupling the

I11.GENERATION OFWORKING HYPOTHESES methodologies of information science and statistars
analyzing discourse. A new methodology in order to

The following are the generated working hypotheéses Validate the hypothesis is proposed and descried i
order to interpret conflict contents and structuxfs detail in the next section.
public debate, with regards to the participantgnaince.

Hypothesis 1. The more serious a conflict between any
two participants is, the less semantic similarifytieeir IV. METHODOLOGY
utterances is.

This study assumes conflict situations as folloWwso
individuals have their opinions on a discussed extthin _ _
their different contexts. For example, individug), The methodology is developed in order to analyze
reminds “A” of S. Conversely, individuap; reminds public discourse by using the discourse minuteteats
“B” of S. In addition, two individuals have theipmions of the testimony of investigators, which is based o

di d subiect based heir diff F corpus-based techniques. The debate minutes that
on a discussed subject based on their differenegalror - ecogeq all the utterance of the participants aeey v

example, individual p; say S is “good”. Conversely, yseful for investigating the content and structofea
individual p; say S is “bad". public debate. The methodology is applied to datzing

Hypothesis 2. There exist clustering of opinions from minutes for discourse analysis.
between participants, that tends toward the avemdge Fig. 1 shows the methodology outline. The
semantic similarity of the participants’ utterances methodology combines five different types of tecjugis

We define “cluster” where at least two individualsfor data mining and analysis. The natural language
have high semantic similarity. That might mean thaty  proceeding technique enable computers to understand
express very similar opinions and values on a @sedi  human language is applied to the modification afiute.
topic. Here, we call two situations “high clustgirOne  Statistical data mining techniques are combinedrier
situation is where there is a single cluster amdrthmber to carry out discourse analysis of public debatd@he
of individuals is high. The other is where the ne@mbf  methodology is available for an accurate understanolf
clusters is high. not only the debate content, such as participanitsiests,

Hypothesis 3. The lower the aggregation and but also the debate structure such as those whe hav
coherence of opinion between all participantshis,more  common interests or conflict interests and theatann of
dispersed their semantic similarity of utteranses i semantic similarity between individuals.

We define “aggregation and coherence of opinion”|n detail, the Global Document Annotation (GDAgrMm
when all participants have high semantic similavityh ~ Frequency Inverse of Document  Frequency
each other. The high semantic similarity and thesle Implementation (TFIDF), Co-Occurrence Frequency
dispersion among all participants is better while tess (COF), Topic-based Vector Space Model (T-VSM), and
semantic similarity and the high dispersion betwaet  Multidimensional Scaling (MDS) are used to analjize
only two individuals but also clusters is worse. minutes.

These hypotheses imply that the individuals’ cdgnit First of all, a minutes corpus of natural language
and lexical systems are different as much as degnit made by natural language proceeding techniquethign
dissonance on discuss subject is concerned. Tlet ¢dv  study, part-of-speech (POS) tagging for Japanederis
cognitive dissonance is described by conflict, @pin by the ChaSen (a Japanese morphological analysis
aggregation and opinion coherence with ‘semantigystem) module [12]. Meta-language is necessary to
similarity’. support computational linguistics or corpus lingies A

While we verify the level of cognitive dissonanees  meta-language is a language used to describe other
expect that we might understand three importamtgthi  languages. GDA is based on Extensible Markup
First, what are the issues that derive conflict g0 Language (XML) and is used to get meta-language and
participants? Second is how differences in cognitio minute corpus. The GDA initiative allows machines t
affect the ways of thinking of subjects and theirautomatically recognize the underlying semantic and
utterances. Third, what is the dynamic of cognitivepragmatic structures of documents. It has apptioatin
dissonance according to debate situation. the information retrieval, informative summary, the

A. Outline of Methodology
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anaphoric relation, morpheme analysis and so ofs It s Jow and termw, has low TFIDF score. This study has
applied to this study to get the POS information Ofa minutes corpus of 100 relevant minutes on public

lanl\?gzgiilnnmlcr;urfie[l\?v](.)rds in the minute corpus ldou debates. Five high TFIDF scores were selected batele
» SI9 y P topics and the participants’ primary concerns.

be extracted using the TFIDF measure proposed by
Salton et al. (Salton and McGill 1984; Salton and _ e
Buckley, 1988)[19][20][21]. This measure is used toC. Topic based Co-occurrence and Semantic Simjlarit
understand both the debate context and participiatio As mentioned in previous section, we examined how t
primary concerns. The co-occurrence set (co-occuregheasure the semantic similarity for understanding t
terms and their frequencies) of keywords is spediffhe  participants’ cognitive dissonance around topicsr F
co-occurrence set could express individual beliefl a measuring the semantic similarity, we use “Topiseua
knowledge via the keywords, and it is useful toCo-occurrence” and “Cosine Distance Measure between
understand the individual cognition related to thedifferent Topic based Co-occurrences”.
keywords in a public debate. Finally, the co-ocence Topic based Co-occurrence is a set of co-occurred
set similarity is evaluated using TVSM and the famly  terms of a topic and its frequency in an individsial
is visualized using MDS. Following, the cognitive ytterances. Individuals have different co-occureenc
dissonance structure of public participants is dieed. restrictions on a topic due to different knowledayed
belief. By using the Topic-based Co-occurrence,cae
understand the lexical system difference between
individuals and thus to infer the cognitive diffece of
Terms are weighted using the TFIDF scheme proposdddividuals.

by Salton et al., and it is applied to keyword agtion The topic-based co-occur term set is used to expand
from the minutes corpus to understand both the tdebavVSM to present the semantic similarity between two
topic and the participants’ primary concerns [JfIDF is  different individuals’ utterances. The VSM propodag
based on the term frequency of word appearancesand Salton (1968) is a conventional information retae¢iR)
used to decide the significance of a temw in a  model that represents documents and queries asrsa@ct
documenta . The definition of TFIDF is given below: a multidimensional space [16].

In this study, each termvis respectively weighted with

B. Topic Extraction

TFIDF, , =TF, , xIDF,,

N (1) the co-occurrence frequendSFW'typ, i.e., the frequency
IDF,, = IOQ(F) +1 of co-occurrence betweawnand topict. It is counted only
v in an individualp’s utterances. Wherd/ ={w,,...,w, }
TF,, = Number of occurrences &rm W in documenta . denotes a set of totat words in a document. The
DF, = Number of documents containing teivii vﬂghted co-occured term set is represented byehtor
N= Total number of documents. TFw¢,p in an N-dimensional space.
The total weight of significancgrIDF,,, named as T_Ifw,t,p :[TF%t‘p’___,Tmet‘p] OR"

TFIDF score, is calculated as “terM frequency in @

documenta ; TE, " times the “inverse of document Fig. 2 describes the weight of vector examples
e ) belonging to different individuals. Different indduals’

frequency containing terrv ; IDF,, ”. The term with a

high TFIDF score implies a significant terw in

documenta . The terms that appear frequent'y in aCOUId be represented in the samedimensional Space

document characterize the document. High frequenckfl[S]-

terms, however, are not necessarily important. The Perl regular expression syntax is used to calcutee

inverse of document frequency is, then, applieddoide  co-occurrence vectors. We obtain the matrs

whether a term is significant or not compared Withcomposed Of-r_lfw,t,pl,---,-r_lfw,t,pm with all individuals

relevant documents. The IDF value is defined as the )

logarithm of the value of the total number of doems, P {Pu-Po} @S follows:

DF. DF, stands for the document frequency or in how

topic based co-occurrence vectdrBw ¢,p and TFw,p,

many documents the terW occurs. For example, if a 'I'_Ifw,t,pl TFWl,t,pl T':wn,t,p1
term W, appears frequently in documeshtand only in a S= : = : RS 3)
few documents, then IDF value of tewy is high and ﬁwm,p TRuep " TRy e,

term W, has high TFIDF score. Nevertheless, if another The semantic similarity betweehe cognitions of two
term W, appears in many documents and appear#dividuals p; and p; on topic t is defined as the

infrequently ina document, then IDF value of teri, cosine angle distance betweE_h_-’v\/,t,pi and'l'_lfw,t,pj as

© 2008 ACADEMY PUBLISHER
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given in the following equation (4).

“social”__,
TFW,[, pi —
O TE

“important”

4

“global”

e.g., Topid = “environment”
WordsW={w, = “global’”,
w, = “important”,
w, = “social”,

JOURNAL OF COMPUTERS, VOL. 3, NO. 8, AUGUST 2008

If sim, , >sim; ., thendis, , <dis

pi, pj pi, pj pi, pk -

Using the MDS, the semantic dissimilarities between
two individuals p, and p, ,dsim, , are evaluated from

the semantic similaritiesim (p;, p;) by inversing the
cosine function. [24][25][26]

dsim, ,; = cos*(sim(p,, p;)) (5)

The semantic dissimilarity between two individugs

Wy, ..oy Wi} . .
‘ and p;.dsim, , is congruent to the distance between two

Figure 2. Co-Occrrence Vector Difference individuals p, and P, dis

pi, pj

dsimy, ,; C dis (6)

Sim(Pi ) pj) = COS(I-T:WLP. aﬁW,t,p;)

pi. pj

_ T—lfvv,t,p. Eﬁfw,t,pj (4) All distances dis, , are arranged in a correlation
|TFW,t,p, ”TFW,t,pi | matrix D .
n dis, , --- dis
Pr: Py Pr: Pm
ZTFWk,t,n Erka,t,p, - . .
— i D=| : oo

n n . .
dis, _--- dis
\/ZTF\; n \/ZTFMin. Prs P Prn: Prn @)
k=1 k=1
MDS attempts to reproduce the distaﬂ@(pai"Dj on ann-

Notice COS'l(Sim(pi,pj))D[O,%] , that is, the angle dimensional space to the distangg) = on a two-

_ — . dimensional space. The sum of squares of distance

betweentFy,, and TFwep 1S equal or less than 90 betweendijs . = and dis? = is desired to be minimized.
P, p) pI, pj

degree.

In fact cosine distance is very sensitive to theavee
of compared vectors. Thus, it is very useful ircakdting
the similarity between two factors in the featutmuitity — as “stress.”
space [17][22][23]. Consequently, high cosine dis&a = . —
between two vectors means high similarity of cdgnit Stress= 2 i (disy —disg ;)
between two individuals in this study. >y i dis | — dis)?

By using the cosine angle distance, the similaoity (8)
cognition is realized, thus the level of cognitive Tne term, dis denotes the average of the distance
dissonance between different individuals can bermefl.  potieen p, and p
The cosine angle distance is applied to visualize t ' !
semantic similarity between individuals in a two-
dimensional space.

Consequently, cognitive dissonance on a topic
between individuals can be identified. Thus, thefiact
debate content and its structure becomes clear.

By minimizing the gap betweeﬁispi'pj and diSEi,pj’ an

accurate coordinate value is ensured, hereafterresf to

dis=\/ .n;lz rjn=2,j>i dispi,pi
nCs 9)

By changing the dimension value to a lower value,
optimal arrangement for the coordinate value irwa-t
dimensional space can be defined. Consequently, the
semantic similarity of all individuals could be waized

With the semantic similarities evaluated in thegs the distances in a two-dimensional space.
previous section, each individual could be arraniged
two-dimensional space to represent the observemhecos
angle distances using Multidimensional Scaling (NIDS
[14] [15].

For example, among individualg{p,,...,p,} , the

D. Visualization

V. ANALYSIS

semantic similarity betweep, and p,, sim(p,, p;) has A. The profile of case studies

The case study investigates the public debate diseo
analysis of the minutes of Yodo-river committeglapan.
The Yodo-river committee can be considered as an

a weak relation evident from the distance betwgien
and p;» dis, ,0na two-dimensional space.
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example of public debate on public project of thed¥-  contrary to the high-ranked terms such as “danitot
river. The Yodo river committee established to obta control”, “basin”, “opinion”, low-ranked terms sucés
advice for the planning and policy handling of tineer  “water system”, “water”, “environment”, and “resiu&
improvement project related to the building of andand in case 1 are different with low-ranked term inecas
also to reflect the opinions of the representativkshe  This means that the primary subject of debate cnse
citizens and public organizations. The Yodo-river

committee meeting consists of a general meetingy fo

regional meetings, five theme meetings, five wogkin TABLE II.

group meetings and three meetings of SUb-WOI’kiDg@.I’ THE RESULT OF TOPIC EXTRACTION BY TEIDF

About 400 meetings were held since 2001 until today

Case 1

From these meetings, three cases, two regionalimeet Case 2 Case 3
and one sub-working group meeting, are includethis TERM TFIDF  TERM TFIDF TERM TFIDF
H H DAM 930.36 DAM 545.27 Sull 633.38
study. Only, regional meetings (casel and case2p we (dam) (dam) (water level)
related to different dams. TISUI 409.17  KAWAK 252.23 DAM 538.45
(flood AMI(uppe (dam)
control) r river)
B. PartiCipantS ClaSSiﬁcation RYUEKI 362.82 RYUEKI 236.25 WORKING 289.10
(basin) (basin) (working)
.. g . . IKEN 270.18 TISUI 190.57 TISUI 218.60
Partlc_:lpants are classified into severa! categdaaﬂed_ (opinion) (flood (flood
on their properties. In order to clarify the cocifli control) control)
.. . 1IN 222.57 KASEN 180.97 SOSA 211.80
structure between participants, we divide them dhase (committee (river) (operation)
| . . . ; )
two aspects. One is j[helr role in society and tl1me. 210iS KASEN 18721 IKEN 146.12 . 20279
their opinion. Regarding the role, participants @ireded (river) (opinion) (rapid)
into three groups, experts of committee membetizedis, (“V/'V'aztgr) 169.62 SU"EJOTS 117.70 K(ﬁf;)’“ 180.97
and administrators (river managers). Regarding the (submerge
ini ici i i nce)
opinion, pal‘tICIp&?.I’_ltS ?‘re divided |nt_o two groupsos or SUIKEI 117.70 1IN 11232 RYUEKI 164.53
Cons. The classification of the main content ofsPand (water (committe (basin)
e H system) e
Cons opinions are S_hown in Tadle KANKYO MONDAI 10197  RISUI 132.62
In regional meetings, case 1 and case2, experts ol (envirgnme 107.21  (problem) (irrigation)
. . . n
committee members and citizens discussed concerns 0  zyvumin RISUI GIRON
o . . . 104.44 L 98.24 118.53
dam building project. Case 1 consisted of 8 expemnts 4 (resident) (irrigation (debate)
citizens. In the case, 1 citizen and 5 experts lcavdrary
opinions on the promotion of project, and 3 citeamd 1 TABLE III.
expert have approval opinions. The rest of thenm.d'sta COMPARISON OF CASEL AND CASE 2
neutral. Case 3 consisted of 6 experts and 4eosiz
Among them, 2 citizens and 4 experts have contrar Case 1 Case 2
opinions on the _pr_omotion of project whilst. 2 D#NS —o7k S ST R =— Torrm TFIDF
have approval opinions. The rest of them standrakut 12 BIWAKO ~ 102.00 7 SYUBOTSU  117.71
In the sub-working group meeting, case 3, experts a ;3 TEEY e 1 Smaevu. es
administrators, who are river managers, discuss th (bank) (the upper
promotion of building dam project focus on its ceipa - vosul 63.28 13 reactes) 84.08
Case 3 consisted of 13 experts and 5 administrator. w |gkvlazteEr’)V 60,04 iy (gloDrgil) 50,06
Among them, 4 experts have contrary opinions on the (repair) ’ (moving) ’
promotion of project, and 3 administrators and pesk 37 (rasfjs) 58.59 19 m*f:mgr 67.26
have approval opinions. The rest of them standrakut P reaches)
42 KADOU 52.56 32 KEIKAKU 41.16
i i (river road) (plan)
C. Comparison of Topics 44 KARYU 50.45 38 SEIBUTSU  35.26
. . (lower) (life)
All the terms of the three cases were weightedh wit 53 KAHATSU ~ 41.35 40 KAISAKI 33.63
TFIDF score. Tabl@ shows the high-ranked ten terms of (deveopment (excavating)
the three cases 54 KEIKAKU 41.16 41 KOKUDOKOT 32.63
L. ) (plan) SUSYO
Initially, Case 1 and Case 2 are compared. On th (MLIT)
56 SIGA 39.96 45 OTAKA 28.03
(Siga) (Accipiter
gentilis)
TABLE 1. 58 KouJI 39.26 47 HIGAI 27.28
(construction (damage)
PARTICIPANT CLASSIFICATION )
66 BASAI 35.96 50 DAITAI 26.61
f - hangi
Content of Pros Content of Cons (d:ti%r,f)g (changing)
67 IDEN 35.59 52 TYOSA 25.49
Expert Promoting project Finding alternation (moving) (inquiry)
Citizen Necessity & Validity Unnecessity & 69 HUKURYU 34.38 53 RISUI 24.56
- Merits of project Invalidity ﬂ(:vci?% (water supply)
Administrator Development Demgrits of project 72 KODOMO  33.41 58 TISUIl 22.53
XDEeNnss (kids)
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similar, but the detailed debate content is diffier€ase

3 and regional meetings are then compared. Case
included professional and technical terms rathemnth 07
plain terms. For example, terms like “water level”, O ¢iam
“operation”, “irrigation” were included in case Zhat el
means that committee members might debate on gpecif | 2035 -
problems of the project. Moreover, High rank terafs Soa4 | © cu TN
case 1 included “basin”, “opinion”, “committee.” 1§ =

Average and Dispersion of Semantic Similarities

. 5 ) 03 L ClEnvionment)
possible to infer that mainly the “debate proceasd o A
“reflecting citizen’s opinions” might be debateddathe 02 - s A
terms might occur frequently. 01 L

The debate contents of case 1 and case 2 are canpar | , ,
more precisely. Same terms of high TFIDF score betw

two cases were removed within rank 20. Talfleshows 0.00 0'05Dispersion 010 o1
the results. Terms with high TFIDF score in case 1 low o cognitive Sneorm e

included “bank”, “river road”, “repair.” Terms withigh

TFIDF score in Case 1 included “moving”, “life”, Figure 3. Average and Dispersion of Semantic
“accipiter gentiles.” From this result, it is pdsisi to infer Similarities

that the main issue of case 1 might be flood comtooks
i.e. construction of a dam. On the other hand, ntaén
issue of case 2 might be the relocation of resglamnid
the conversation of the environment. The resulinftbe
topic extraction can demonstrate the charactesistit
each debated subjects well.

might mean that there are some common cognitiods an
some conflicts among participants related to theicto
“Dam”. The average of semantic similarities on topi
“Environment” and “Flood Control” is low and its
dispersion is high. That might mean that there fame
common and high conflict cognitions comparing on
topics “Environment” and “Flood control” in case 3.

D. Comparison of semantic similarity of utterance Regarding topics “Environment” and “Flood control”,

Using the co-occurrence data of individuals on joubl the average of semantic similarities is low and the

debate and the T-VSM, semantic similarities betweefiSPersion of the semantic similarities is high,isbhis
different individuals were calculated as explaingd Ccommonly-observed in both case 1 and case 3. That

previous subsection®/.A and IV.B. Among the topics might mean that these can easily cause conflictsngm

extracted in subsectio’V.C., “DAM (dam)”, “TISUI the participants as compared to “Dam’,

. In this subsection, the semantic similarity of ratee
(flood control)” and “KANKYO (environment)” appear - :
o be the central terms as topics. Co-occured tef between participants was described and compared. Th

. : result allows us t t an accurate understandf
three topics are extracted. In this study, wordptgnof esu ° S 10 get an accurate u dinge

meanina such as par ricl naillarv-verlefisar inconsistency level on each topic and the conflict
ANing such as parse, particle, anciiiary-verefir - ., ants in “each case. Using the results, the déebat
suffix, conjunction, number, pronoun, indexical are

; structure such as the conflict structure partiadityn full
ignored.

. . . .can be analyzed in depth. This is presented innthe
Following, the average and dispersion of Semant'%ubsection
similarities of case 1 and case 3 are comparedgepexc '

case 2. This is because the average and the desperfs

the semantic similarities between case 1 and case? E. Visualizing of debate structure with the sen@anti

very close. Fig.3 depicts the average and dispersio similarity

semantic similarity of co-occurred terms on toffiatn’, In this subsection, debate structures are visuhiizea
“Flood control” and “Environment” between case ldan two-dimensional space by applying the MDS method
case 3. which is described in the previous subsectiérD. The

In case 1, as for topic “Dam”,(C1(Dam) shown in.Fig MpS method represents two participants with high
3), the average of semantic similarities is veryhhithe  semantic similarity closely to each other in space.
dispersion of semantic similarities is very low.ath  Regarding representation, all participants are ethrk
might mean that there are lots of common cognitiongyith colors and initials according to the partigifs
between participants on the topic *Dam”. On theeoth o, qgification as described in the subsectiérB. The
hand, regarding topic “Environment” and “Flood aufit, - : . .

. L participant properties are described in Table
the averages of their semantic similarities areesghere Regarding the colors. blue means a participant ha
in the middle and their dispersions are very highat 9 9 o P p
might mean that there are lower common cognitioth an®ONs opinions of promoting th.e.prOJect. Red means
participant who has pros opinions of promoting the

higher  cognitive  inconsistenc around  topics’ . e
“E%vironmengt“ and “Flood control” )ch topic “Damihp project. .G.“r‘e” means a participant who stapc_]s aledis
case 1) o for the initials, Expert, Citizen, and Administratare
In case 3, both the average and the dispersioheof tmarked with E, C’. and A respectively. TO. a}v0|d Eing
semantic similarities on topic “Dam” is middle. Tha on the graphs, E is omitted. A”.‘O”Q parnupantsr_nesapf
them did not express any opinion on some topi¢hat
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case the participants are not represented. We dry promotion. That might mean that there is a higlelef
understand the debate structures with the distancesgnitive inconsistency on the topic “Environment”
between the participants. between the pros citizens and cons experts.

Fig. 4, Fig. 5, and Fig 6 illustrate the represgotaof Similarly, Fig 6 shows the debate structure onttipéc
case 1. As mentioned in subsectiénB, case 1 consisted “Flood Control” in case 1. It is shown that thesed
of 8 experts and 4 citizens with 1 citizen and peris cluster between several pros citizens and consrexge
have contrary opinions (cons opinions) on the piiono IS however shown that there is an overall trentaee a
of project and 3 citizens and 1 expert have approvavide distance between pros citizens and some cons
opinions (pros opinions). While the rest of theminge €xperts on the project promotion.
neutral. The results allow us to get an accurate understagndi

Fig 4 shows the debate structure on topic “Dam” irof the conflict structure i.e. when the participargre
case 1. We can see the situation where almost dikely to conflict and have high cognitive incornsiscy
participants are located very closely to each otiero ~ among them. In case 1, regarding the topic “Daiméye
participants are far from the main cluster and estbler. ~ is a particular conflict between two experts. Relgay

Comparatively, Fig 5 shows the debate structurthen topics “Environment” and “Flood Control”, the pros
topic “Environment” in case 1. It is shown thatrinés a  Ccitizens are likely to conflict with the cons exserFrom
cluster around pros citizens and natural expertdesults, we can infer that there is a cognitivesalignce
Participants, however, tend to be placed apart feach between the citizens and some experts around the da
other and distributed impartially. Especially, tags a project in both aspects “Environment” and “Flood
wide distance between citizens who have pros opinioControl.”
and experts who have cons opinion on the project Fig. 7, Fig. 8, and Fig. 9 illustrate the repreaéioh of

cos™(sim(p;, p;)) cos’(sim(p,, p)))
N o~ -
| — ®
& =
vy © C' Y = A .‘A'A A
ool A .A
; . \
L - N
T I I I | I [ I | I
2 0 1 2 -2 1 0 1 2
X X
Figure 4. Topic “Dam” in case 1 Figure 7. Topic “Dam” in case 3
cos™(sim(p;, p;)) cos™(sim(p;, p;))
™~ — o~
Ce o
Y ©4 ?:% . Y < A%y,
- °C - 4
o~ (g
T T T T T T T T T \
2 1 0 1 2 2 1 0 1 2
X X
Figure 5. Topic “Environment” in case 1 Figure 8. Topic “Environment” in case 3
cos’(sim(p., p;)) cos’(sim(p., p;))
o~ o~ =
- ¢ -
Cc
A
Y o — ‘ Y [l A.... on®
° ‘A
= - ® F' —
N L I
I | I I | T T T I T
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Figure 6. Topic “Flood Control” in case 1 Fiaure9. Tonic“Flood Contrc” in case
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case 3. Case 3 consisted of 13 experts and 5 Working hypotheses are verified with the resultshef
administrators. Among them, 4 experts have contrargnalysis using the proposed methodology in section
opinions on the promotion of project. While 3 First, Hypothesis 1: “The more serious conflict
administrators and 1 expert have approval opinialhs between any two participants, the less semantidasity
Others stand neutral. of their utterances,” is supported in the analg$isase 1.

Fig. 7 shows the debate structure of topic “Dam” inTaple IV shows the semantic similarities of utterances
case 3. We can observe that the participants apedied petween the two groups in case 1.
widely . Even though the social roles of particitsaare It is shown that the semantic similarity of utteres
same, there are wide distances. It worths nottiagthe  pepween the groups is high in the following.
administrators are distributed most widely. Thatglmi

mean that there is a serious cognitive dissonancthe [Cpros Epros] > [C o Econsll Epros Econsl
topic “Dam” between them. o
In detail, the pros administrators and a pros exper In fact, groups of cons experts are strongly cotifig

far from each other. Conversely, the cons expegsery  With pros groups, pros citizens and pros expertaoAg
close to each other. In addition to that most pidints the pros groups, pros citizens and pro expertsetie
are located near the cons expert cluster. Thattmigtan ~ Strong similar cognition. Therefore, the result sonts
that there is a common cognition around the opiribn hypothesis 1. The result, regarding the cons cifize
cons experts. There is, however, a high cognitiv&/€ry astonishing.
inconsistency between the cons experts group draiot

Fig. 8 shows the debate structure on the topic [CCO“Scpms] g [CCO“SEpms] > [Ceons Econs]
“Environment” in case 3. There are no co-occurethse
on the topic “Environment” in the utterances of theee
administrators so that the three administrators rave
presented in the space. Thus, the average of thardgie
similarities is low and the dispersion is high as de
seen in Fig. 3. Fig. 8, however, shows that thera i
cluster among the neutral opinions except two wttike
cons experts are far from each other. That mightrme gjmijarity of their utterances,” is supported inasysis of
that there is a common cognition around the opidn 556 1 'and case 2. The average semantic similarity

neutral experts. There is, however, some cOgnitivgigher in the following order (See also Figure 3).
inconsistency between the neutral experts

group and others.

Cons citizens have a high semantic similaritieshwit
pros citizens and pros experts rather than congrexp
That might be related to the lexical system raitieir
cognition on debated subject. That is, the conigetis
expressed their opinion with daily conversation adgor

Secondly, Hypothesis 2 “The high cluster of opinion
between participants, the more average of semantic

Fig. 9 shows the debate structure of tl TABLE IV.
topic “Flood Control” in case 3. It is showr SEMANTIC SIMILARITIES BETWEEN TWO GROUPS
that ttheT r[]3art|C|_pantsd<_91rtt_a dtl'smbtjteddve;ytﬁ Dam Environment Flood control
apart. There is a distinctive trend o
participants who have the same social role CCOHS CCOHS 100 CCOHS CCOHS 1.00 CCOHS CCOHS 100
be located far from each other. The col Epos Epos 200| Epos Epos 100| Epos Epgs 100
experts, the pros administrators and tl
neutral experts are far from each other Coos  Cpos 08| Enoyy Enew 086 Eney Epey 083
that there are no clusters. That might me
that the cognitive dissonance of the top Erew  Eneu 07 CP“’S CP“’S 067 EP“’S Ereu 061
‘i‘rllztlgrc])geControI” between participantsisver  C_ =~ C . on| C o E, 055 C, o Coo o6t
The result of case 3, regarding the top Coos  Epros 067 Epgs Epewr 055 Copps Epros 060
“‘Dam” shows a cluster around the cor C E
i i . ‘ o66| C E 047| C E 055
experts. Regarding the topic “Environment cons pros pros pros cons neut
there is' a cluster around the natural exper  C_ .. E_ . 06| C_ s Epros 045| E e Egons 048
Regarding the topic “Flood Control”, mos
participants are likely to conflict with eact Coos  Enewt 061 Egons  Egons 044 Cpioe Epros 036
other. From the result, we can infer thi
there is a serious cognitive dissonan Coons  Enew 05| Cpros  Bpeur 02| Coons Cpos 02
between all the participants around the de  E_ . E., o058 Cy o Cuos 038 By Epoe 03
project in regard of the term “Flooc C E
Control.” pros Econs 0.56 Econs pros 018 Ccons Eneut 0.28
Ccons Econs 051 CCOHS ECOHS 0.15 Ccons Econs 0.27
VI. VERIFICATION OFWORKING Econs Eneut 051 Econs Eneut 015 Econs Eneut 0.27
HYPOTHESES& DISCUSSIONS Econs Epos 051 Cphos Egons 013| Cpos Epe 016
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Caséd

dam

>Case8,. >Casd

dam floodcontrol

>Cash,, i onmat> CaSS >Case3

The average of the semantic similarity is realined
the topic “Dam” in case 1. As mentioned in the j[vas
section, on topic “Dam” in case 1, there is a v&irpng
single group in which almost all participants atacpd

environmen floodcontrol

very close to each other. The second highest agevfg

semantic similarity is on the topic “Dam” in caseThe

cons experts are very close to each other and mo

participants are distributed near the cons expsstpy
That is, there is a single group in which many ipgorants
are placed close to each other. The third highestage
of semantic similarity is on the topic “Flood Caritrin

case 1. There is a grouping between several ptiaercs
and cons experts. The fourth highest average oastm
similarity is on the topic “Environment” in case There
is a grouping around the pros citizens and naexpérts

but they tend to be placed apart from each othe

distributed impartially. That is, there is a weakuping

and conflict between cluster and the others. Tl fi
highest average of semantic similarity is on topic.
“Environment” in case 3. There is a cluster of nalut

opinions but it is weak. The other participants ace
close to the group. Finally, a low semantic sinifijais
realized on the topic “Flood Control” in case 3, amh
most participants are likely to conflict with eaother.
The level of grouping follows the order of the aage of
semantic similarity. These results support the kypsis
2

Finally, Hypothesis 3 “The worse unity and cohernc

of opinion between all participants, the more disjmm
of semantic similarity of their utterances,” is popted by

the previous analysis results with Hypothesis 1 and

Hypothesis 2 as follows.

(1) High Average & High Dispersion: There is a sgo

grouping and strong conflict between groups. It
demonstrable in the result of the topic “Dam” irsea.
There is a very strong grouping of pros expertssrzhg

67

groupings and most participant weakly conflict eatier.
This may be an unusual case. It is not corresporahy
results in this study.

VII. APPLICATION, SIGNIFICANCE AND
PROBLEMS.

A method of discourse analysis based on the corpus
gpproach was effectively used to investigate thblipu
ebate and understanding the content and struofuse
debate. The main issue of public debate and the
inconsistency level with semantic similarity can be
described using this method. As a result, the main
concerns vary on different debates. There are shkver
inconsistency levels on diverse debate issues.slt i
impossible to get consistency among all peoplealiin
it is possible to infer the consensus time by ggttihe
lhigh level of consistency.

" However, this method is not without constraints,;i.
The utterance based approach has a limit in the
understanding of the cognition of people. Most
importantly, there are tacits and gestures that reve
recorded in minutes. In addition, there are synosamd
homonyms that these terms can not be extracted
automatically by using the computational methodingls
that information imposes difficulties in the comatinal
analysis. Finally, the semantic similarity is not
necessarily same with the cognition similarity. tife
semantic similarity of some people is constantlyv lo
related to other participants, the cognitive stiues
among the participants should be more carefully
scrutinized.
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