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Abstract In this study, we propose an automatic classification model for quantitative
multidimensional analysis based on facet theory to understand public opinions and demands on
major issues through big data analysis. Civil complaints, as a form of public feedback, are
generated by various individuals on multiple topics repeatedly and continuously in real-time,
which can be challenging for officials to read and analyze efficiently. Specifically, our research
introduces a new classification framework that utilizes facet theory and political analysis models
to analyze the characteristics of citizen complaints and apply them to the policy-making process.
Furthermore, to reduce administrative tasks related to complaint analysis and processing and to
facilitate citizen policy participation, we employ deep learning to automatically extract and
classify attributes based on the facet analysis framework. The results of this study are expected
to provide important insights into understanding and analyzing the characteristics of big data
related to citizen complaints, which can pave the way for future research in various fields
beyond the public sector, such as education, industry, and healthcare, for quantifying
unstructured data and utilizing multidimensional analysis. In practical terms, improving the
processing system for large-scale electronic complaints and automation through deep learning
can enhance the efficiency and responsiveness of complaint handling, and this approach can also
be applied to text data processing in other fields.
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Table 1 Facet-based Complaint Analysis Framework

Ranganathan Facet
Analysis Model

Meltsner’s Political
Analysis Model

Complaint Category

Facet Basic .. Main .
Characteristics . Ke uestions
Category Variable v Q
What is the vision, Subject, Type,
Belief ideology, and values Characteristic,
that the policy aims - Conflict,
Fundamental o .
) to promote? - Public Interest,
P attributes that
. . Facet P - Interest,
(Personality)  constitute a What are the o
. .. . - Repeatability,
subject. . objectives and major .
Motivation . . - Complexity,
directions sought ~ Urgency
th h th licy? O
rous ¢ oty - Objectivity
What are the
Primary resources and Agent,
materials or raw Resource influence required for Stakeholder,
M materials of all policy decision-making Facet M Local Residents,
(Matter)  substances used and implementation? — Local Organization,
or required in Who are the key - Interest Groups,
human life Actors  stakeholders involved Companies
in the policy?
All activities or
. . . Cause,
actions in the What institutional Result
universe, types mechanisms are in . »
E of activities and lace for polic - Satisfaction,
(Energy) Exchange P .. P . Y Facet E Public Data,
processes, decision—making, .
. . Policy,
reference implementation, and ]
. . - Laws, Ordinances,
materials for evaluation?
.. Rules
activities, etc.
. . Geographic Data,
Space in the What are the primary g p . .
. - Administrative
S universe, . spaces and tools for ..
. Site i .. . Facet S Division,
(Space) countries, policy decision—making
regions and implementation? - Address,
' - Map
T . Temporal Data
. Time, Season - - Facet T .
(Time) ’ - Time, Season
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CNN training
Model

Testing and
Validation

Fig. 1 CNN Training Process

Table 2 Facet Classification Framework Based

on Complaint Characteristics

Wl dolHE FEF/N Ale] E(open.go.kr)ol

Definition Facet Classification A HTFAHE ) 12906712 -3 (2016
R e 1 2 3 919 19RE 20208 129 219), ole] AA
ace e O . . .
A Complaint 1auiry  Complaint  Suggestion g F Rakalo] whghth AAe] 820370 Wl
i KR Al O dolg A SR 13
Faget Igllel;lelgt High Neutral Low S Ao 2 dHolE AHAAHFAS A K 4t} Table
Facet 33 ol %M AT WA B TN
al .
C Urgency High Neutral Low Zlgto 2 3wol Azl WY AL A =
3 g ole H =35 Aldd Ed oy
Fallget Sta(lziehfcl)}dte High Neutral Low Ao wet BFetd #AEd Edold
(D Confl Qe A4sa,
zge Objectivity High Neutral Low
Table 3 Example of Facet Classification
. Facet Facet Facet Facet Facet
Title Content A B C D E
I don't understand the difference in safety between
COVID-19 clubs or entertainment venues and bathhouses. Is it
social possible to strengthen the policies regarding 3 1 1 1 3
distancing bathhouses? I believe they are more dangerous than
sauna entertainment venues due to the high concentration
of elderly individuals.
A single city bus transports between 700 and 1200
passengers in a day. Considering that a disposable
Busan citv bus mask is used once every 3 to 4 days as part of the
crew ir}: a COVID-19 protective equipment for bus drivers, do
you think it makes sense? If not, I would like to
vulnerable . . . . 3 1 1 2 2
request the installation of protective barriers for bus
state to drivers’ seats inside city buses, as well as the
COVID-19 Y ’

installation of barriers extending to the side driver’s
entry door, in order to minimize airborne
transmission between passengers and staff.
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Table 4 Dataset

No Category Data
1 Pre-processing Before 8,293
2 Pre-processing After 5,849
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Table 5 CNN Classification Performance
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CNN 77% Kim Yoon (2014)
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Table 6 Classification Result

Facet Types Classification
Inquiry 3279(59%)
F T f
acet  lype o Complaint  1602(29%)
A Complaint
Suggestion 676(12%)
High 970(17%)
F Publi
acet ublic Neutral — 2587(44%)
B Interest
Low 2292(39%)
High 483(8%)
F
aéet Urgency Neutral 1601(27%)
Low 3765(64%)
High 1989(34%)
Facet Stakeholder o
D Conflict Neutral 1469(25%)
Low 2391(41%)
High 934(17%)
Facet
age Objectivity Neutral 2607(45%)
Low 2258(39%)
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