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Establishment of ITS Policy Issues Investigation Method
in the Road Section applied Textmining
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ABSTRACT

With requiring circumspections using big data, this study attempts to develop and apply the search method for audit issues
relating to the ITS policy or program. For the foregoing, the auditing process of the board of audit and inspection was
converged with the theoretical frame of boundary analysis proposed by William Dunn as an analysis tool for audit issues.
Moreover, we apply the text mining technique in order to computerize the analysis tool, which is similar to the boundary
analysis in the concept of approaching meta-problems. For the text mining analysis, specific model we applied the
antisymmetry-symmetry compound lexeme-based LDA model based on the Latent Dirichlet Allocation(LDA) methodologies
proposed by David Blei. The several prime issues were founded through a case analysis as follows: lack of collection of traffic
information by the urban traffic information system, which is operated by the National Police Agency, the overlapping problems
between the Ministry of Land, Infrastructure and Transport and the Advanced Traffic Management System and fabrication of the
mileage on digital tachograph.
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(Fig. 1) Analogical boundary analysis framework
applied Text Mining for audit issues
investigation

Annotation 1: The ellipses indicate input activities or

analysis activities for analyzing the audit issues, the

rectangles indicate output activities or audit activities
and the shaded rectangles and dotted lines indicate the
areas of the analysis tool that match with the

boundary analysis proposed by Dunn (2012).

Annotation 2: The brackets indicate the text ming

techniques (@, @, @) applied in the study or the

values estimated therefrom (@).
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(Fig. 2> The boundary analysis flow chart for
audit issues investigation using Text
Mining

Annotation: Analysis items in each stage were consistent

with the audit activities shown <Fig. 1> and dashed

boxes display the boundary analysis proposed by

Dunn(2012).
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(Table 1) Group of keywords about the audit items and taxonomy thereof in the study

A:;e:;itof Audit items in each section Keyword related to the audit items
1-O CCTV parking enforcement system, parking enforcement system, CCTV parking
CCTV Parking Enforcement |enforcement, CCTV, parking violation enforcement, closed circuit parking
System enforcement system, parking enforcement system closed circuit
1-@ Advanced Traffic
ATMS, A Traffic M
Management System (ATMS) S, Advanced Traffic Management System
1-Q DTG, Digital Tacho Graph, Digital tachograph, digital tachograph device, digital
Digital Tachograph (DTG) |tachometer, digital tacho, digital driving, digital driving device
1-@ Bus Information System |BIS, bus information system, bus guidance information system, bus arrival
(BIS) information system, bus operation information system
Develop-ment | 15 Cooperative Intelligent [C-ITS, Cooperative ITS, cooperative intelligent transport systems, V2V, V2I,
or Transport Systems (C-ITS) |Vehicle to Vehicle, Vehicle to Infrastructure, Vehicle to Infra, Vehicle to Person
Establish-ment 1-®) Traffic Accident Analysis TA'AS, traffic accident analy.sis system, Frafﬁc accident an'alysis D]:D:, the national
System (TAAS) police department traffic accident analysis system, the national police department
v traffic accident analysis DB
1-@Electronic Toll Collection [ETCS, electronic toll collection system, automatic toll collection system,
System (ETCS) electronic toll payment system
1-® Traffic Safety Information
Management Complex System [TMACS, traffic safety information management system
(TMACS)
1-© Urban Traffic Informati . . . .
roan Zraftic ntormation UTIS, urban traffic information system, central traffic information center
System (UTIS)
2-(D Traffic Information traffic information communication, traffic information connections, traffic
Connections information sharing
traffic management center, traffic information center, traffic information
2-@2) Traffic Management . .
Center management, traffic information management center, local autonomous
community traffic information management center
Operationand .
2-(3) Traffic Informat . . . .
Managem-ent @ Traffic Information traffic information overlap, overlap of traffic information
Overlaps
2-@ Traffic Information  |Traffic information application, application of traffic information, traffic
Application information usage
2-® T-MAP, real-time traffic information apps(or applications), public transportation
T-map and other traffic apps |apps(or applications), traffic apps(or applications)
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(Table 2> Crawling technic implemented in this

study
Classi- | Using . . Coding
Descript f F
fication | Technic cription of: Functions Language

Crawling method applied for
Web searching report materials such
¢ as central media, local media

targeted and professional media, which NET

crawling can be viewed through online
Method links
ological Crawling method used when

classifi- materials, like those from the
cation File national ~ assembly,  mnational
research institutes and relevant
targeted . L . .NET
crawling .colloqumms, exist in file links
instead of web documents, to
download relevant documents
and crawling the files.
Collector Method used to explore web or

text documents using key words
and negative comments, set in
the taxonomy

Functio| targeted
_nal | crawling

classifi
cation Saverd I(;/Iethod useﬁi t;(i)b se:veu text MS-ACC
targeted |documents collected by ‘collector- ESS VB

crawling |targeted crawler’ on PC

2. 2H|9| CHEM =Z(Elicitation of problem
representation) EHA|

1) X}910{ A{2|(Natural Language Processing) Z}&
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(natural language) FEHS] A& E= AHE ZHFE
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2) ZHEAM(Topic Analysis) X
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Semantic Analysis) =%, LDA(Latent Dirichlet Allocation)
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9 oA (diversity)= & ¥tF3sle= ‘LDA E¥’&
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in a document
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(Fig. 3) A basic structure and corpus generation
process of LDA model

LDA =32 Blei et al.2003)7} #AE2 FAE
E7317] S8l Hx2 1t =di4], A=A &
2 aFol 9& AwE 4 = IZX|(obs- ervation)
73he AH3lE A A e (generative model)©] 2}
I 4 Qth LDA R¥ FAF FgEFH7HES
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wEolt. EAHe
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Research Institute(2015)[12]914] 23 wupe} 3o,
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Lexeme-based) LDA =8-S ARt} o] 2y
vt getvE o & S 2ZH FA-FAZ
9o B HAH3}o|| o]Ho] W& ZACE HiHI §)

CH16].
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1) ZSHEY ZACHA =&4I=(Exposure frequency
=

of the audit object by platform) £44

SHEE Y =3 EE L ZHEE T2
AP EFAA M AT A B 7]
TUE XPstE BE AR Ee AR Ao £A47}
FAFER drpiE HE =7 YehdeAE A=
g gholth. o] kEWIEE Aol AT Al ZUF
oA ZAh el drhd w2 HEE REHAEA
s 231 7 3le A2 AE 00T o
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(Table 3) A Summary on the exposure frequency
of the audit items in each platform

Platforms Public Platform
r 8 Profess
"Naver, | "Daum, é\: ggla -ioanl
Analysis News | News | -  ews | Platform
Indicators Portal | Portal Portal
Frequency of
audit item | 142,740 | 258,734 7,625 937
exposure
Number of
negative 79,951 | 126,042 5,682 418
comments
Percentage of
negative 56.0 48.7 74.5 44.6
comments (%)
High-risk audit |1-0, 1-6)1-9), 1.8, &> -0,
items” 12, 20,20, 2.3 | 1@ K@ | 16
Uy &\, 95} &/ @’ 2_@

% The high-risk audit items with over 70% of negative
comments in general platform or those with over
50% of negative comments in the professional
platform are drawn. The underlined shows audit
items that are found to have high-risk for 3 times
or more in the each platform.
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(Attachment 1) Negative meaning dictions adopted in this study(total 270 dictions)
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(Attachment 2) A Example of topic analysis(in the case of '2-0 Traffic Information Connections”)
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(Attachment 3) The major issues investigated
by sector after the result of topic analysis
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