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Abstract
requirements of citizens can be utilized as important data in developing policies. However, it is

For government and public institutions, civil complaints containing direct
difficult to draw accurate requirements using text mining methods since the nature of the
complaint text is unstructured. In this study, a new method is proposed that draws the exact
requirements of citizens, improving the previous text mining in analyzing the data of civil

complaints. The new text-mining method is based on the principle of Co-Occurrences Structure

whitecoral@hanmail.net

20154 syl wSsEo} skl A gk
o] A P& ol FdE AFANRF- 201551A3A2046781).
Manuscript received May 31, 2018 / revised June 18 ,2018
/ accepted June 27, 2018

% Corresponding Author :
+ o] =& I A=

1) Sobosta
2) Eotry et
3) Eottjatu
4) Forjetm

A z%g_ahﬂry A1A =}
st e e, 224 2

ARt} 4344
Au sk, A A 2}

o]

OR of

7
73

_13_



A Study on Text Mining Methods to Analyze Civil Complaints: Structured Association Analysis

Map, and it is structured by two-step association analysis, so that it consists of the
first-order related word and a second-order related word based on the core subject word. For
the analysis, 3,004 cases posted on the electronic bulletin board of Busan City for the year
2016 are used. This study’s academic contribution suggests a method deriving the requirements
of citizens from the civil affairs data. As a practical contribution, it also enables policy
development using civil service data.

Key Words : Text Mining, Structured Association Analysis, Civil Complaints, Complaint Analysis
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Table 1 Text-Mining Analysis Method

Method Description

A method to extract frequently mentioned keywords from a specific group of

C Subject Analysi .
R b documents and sort them according to the frequency

A method to computes the correlation between frequently appearing words in a

Association analysis . ..
Y document and quantify the level of association

Co—appearance words Analysis to know the pattern of co—appearance in a document among
analysis keywords

Estimation method to understand the emotional status of writers from

Emotion analysis
documents

. . A method to grasp automatically and extract specific topics or issues from a
Issue/Topic Analysis

document
Social Network A method to understand the connection and association among words in the
Analysis composed word network of a document
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Table 2 Frequency Analysis Result

No. Word Freq. | No. Word Freq. | No. Word Freq. | No. Word Freq.

1 Bus 3459 | 21 To 669 41 Haeundae 414 61 Reason 348

2 Busan 2364 | 22 Race 596 42 Facility 411 62 Degree 348

3 Think 1331 | 23 We 586 43 Telephone 407 63 Official 346

4 They 1246 | 24 Inconvenience 573 44 Passenger 406 64 Us 342

5 Citizen 1215 | 25 Install 571 45 Doing 405 65 If 336

6 Use 1172 | 26 Station 557 46 Use 403 66 Area 336

7 Time 1159 | 27 Management 528 47 Request 403 67 Solution 333

8 Person 1106 | 28 Illegal 517 48 Myungji 399 68 Guidance 332

9 Route 1033 | 29 Not 514 49 Because 390 69 Manager 331

10 Busan 1029 | 30 Measure 506 50 Taxi 333 70 Matters 327

11  Complaints 948 31 Signal 504 51 Female 383 71 Subway 324

12 Article 933 32 Safety 491 52 Need 330 72 Parking 323

13 Citizen 864 33 Stop 483 53 Operation 378 73 Town 315

14 Apartment 817 34 Thank 473 54 You 367 74 Road 313

15  Construction 809 35 Situation 471 55 Contents 364 75 More than 312

16 Ward Office 733 36 Occation 468 56 Progress 361 76 Education 311

17 Answer 774 37 Business 466 57 Process 360 77 Danger 304

18  Intermittent 758 38 Market 463 58 Change 359 78 Dispatch 303

19 Problem 737 39 City hall 450 59 Children 355 79 Relation 299

20 Vehicle 720 40 Confirm 424 60 Occur 350 80 Street 298

Table 3 TF-IDF Analysis Result
No. Word TE-IDF No. Word TE-IDE No. Word TE-IDF No. Word TE-IDE
score score score score

1 Bus 138159 | 21 Article 20659 | 41 Race 14446 | 61 Effort 11452
2 Time 839.85 | 22 Apartment 19719 | 42 City 14392 | 62 Center 112.98
3 Station 42349 | 23 Interval 19536 | 43 Install 14335 | 63 Curious 112.76
4 Route 41860 | 24 Citizen 19273 | 44 I 139.11 64 Yacht 111.45
5 Use 37646 | 25 Think 18794 | 45  Enrollment 13745 | 65 Driving 110.59
6  Inconvenience 33997 | 26 Construction 187.80 | 46 Answer 135.06 | 66 Go to work  109.68
7 Taxi 31573 | 27 Place 18328 | 47  Notification  134.73 | 67 Ward Office  109.68
8 Complaints 298.81 28 Passenger 174778 | 48 Office 13473 | 68 Tllegal 109.37
9 Citizen 28187 | 29 Change 17470 | 49 Lane 13373 | 69 Safety 109.37
10 That 26991 | 30 Manager 17461 | 50 Stop 13373 | 70 Diesel 107.79
11 Time 26280 | 31  Attachment 17088 | 51 Bridge 13296 | 71  Intersection  107.79
12 Vehicle 261.61 32 Thank 165.47 52 Telephone 130.07 72 Persons 105.64
13 Minute 24993 | 33 Use 16542 | 53 Time 12972 | 73 Direction 105.45
14 Intermittent 24656 | 34 Official 16054 | 54 Way 1259 | 74 Measure 105.39
15 Moorage 23425 | 35 Traffic 15856 | 55 City Hall 12580 | 75 Call 103.88
16 Person 23372 | 36 And 15222 | 56 Place 12449 | 76 Side 102.78
17 Car 23080 | 37 Parking 151.33 | 57 Front 12406 | 77  City policy 102.74
18 Number 226.95 38 Commute 148.20 58 Guidance 123.06 78 Money 102.67
19 Roughness 22308 | 39 Document 14592 | 59 Request 121.06 | 79  Permission 100.64
20 Road 21683 | 40 Management 14563 | 60 Issued 117.71 80 Degree 99.02
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Table 4 Comparison of TF-IDF and Frequency Results of Key Words
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Table 5 Association Analysis Result of Keyword

Keyword Association analysis result
Station | Driver | Downtown trf’m‘l‘gggn Time | Allocation |  Stop Race | Passenger | Driving
Bus (0.44) (0.41) (0.37) (0.34) (0.33) (0.32) (0.3) (0.28) (0.28) (0.26)
Town Start Interval Stop Use Penalty Route | Go to Work | Arrive Myungji
(0.26) (0.25) (0.23) (0.23) (0.22) (0.22) 0.21) (0.21) 0.2) (0.2)
Indirect tax Inch%ge%ax Social order Reog%?llm Gos‘ileb%em Skyrocketing| Hantang | Taxi Fee | individual | Reduce car
. (0.42) (0.42) (0.42) (0.42) (0.42) (0.42) (0.42) (0.41) (0.36) (0.36)
Taxi Boarding | Qualificati
Time Corporation VAT Infant :geang Sys(égmons Throw up Driver Cacao  |National tax
(0.34) (0.33) (0.33) (0.33) (0.33) (0.33) (0.32) (0.31) (0.31) (0.3)
Parking | Traction | Equivalent g}gggﬁlr%l Financial | Final goal pglfgglg Hybrid | Notice Eco
. (0.28) (0.23) (0.22) (0.22) (0.22) (0.22) (0.21) (0.21) (0.2) (0.2)
Vehicle I - Tlogal
Order nsg}?e(éttlon Bookstore Signal parelgng Passage Truck Lane Penalty | Exemption
(0.2) (0.2) (0.2) (0.19) (0.19) (0.19) (0.19) (0.18) (0.18) (0.18)
: Myung Building | Boundary Public Stop Reconstructi .
Deduction rwun dong Open law survey sewer | construction on Directly Reply
Road (0.46) (0.45) (0.45) (0.45) (0.45) (0.45) (0.45) (0.45) (0.45) (0.45)
oa Auditor Results | Resonance | National |Nationalizati| auditing Road Next d Hazardous Road
chief notification pole ombudsman on office drawing oor trees deduction
(0.45) (0.45) (0.45) (0.45) (0.45) (0.45) (0.45) (0.45) (0.45) (0.45)
: : Yunsan Parking e Balanced | Underdevelo -
Parking lot Line Black market problem Cavitation development | ped area Partnership | Model
. (0.45) (0.42) (0.42) (0.42) (0.35) (0.35) (0.35) (0.35) (0.35) (0.35)
Parking Tncenti Flectr General
Attentive Rough &'i?gy ¢ gﬁlc Van Parking fee | Humiliation | Light car Veﬁicle Residence
(0.35) (0.35) (0.35) (0.31) (0.31) (0.3) (0.3) (0.28) 0.27) (0.26)
rg,tgnege Council | Unprotected | Acceleration|  Difficult City Block School Ramp Flasticity
(0.36) (0.33) (0.32) (0.32) (0.32) (0.32) (0.32) (0.32) (0.32) (0.32)
Apartment| =g Constructio | Advertis Construct
S%Crl\]nnctg Announcenrent nnsg(ﬁ 0 Agmgllgsg Installer Sticker Elevator Re-hid Move in ggrrpan;n
(0.31) (0.31) (0.31) (0.31) (0.31) (0.31) (0.31) (0.31) (0.3) (0.29)
Green core Stop dl(égonéllrt%n Concrete | Original | Resumption nggg,nuglggn Excitement | Audit name Coﬁuléc%/on
: . (0.4) (0.39) (0.39) (0.38) (0.38) (0.38) (0.38) (0.38) (0.38) (0.38)
o . . e Elected Voluntary Construction . .
Machinery | Unlicensed |Specification office Defeat resignation Vote site License Boiler
(0.38) (0.38) (0.38) (0.38) (0.38) (0.38) (0.38) (0.37) (0.37) (0.37)
Material infoglrgtion mg% Gradual |Convenience Cogloﬁﬁted Vandalism Progup(gmg By color pr&)é(sjﬁlg
Install (0.28) (0.27) (0.27) (0.27) (0.27) (0.27) (0.27) (0.27) (0.27) (0.22)
Lightweight | Functional | Unification | Logo | FIMSMNE | cugiomized | Name plate| Humidity Iffcﬁlﬁtf;g Solar power
(0.22) (0.22) (0.22) (0.22) (0.22) (0.22) (0.22) (0.22) (0.22) (0.22)
Use Route Bus Convenient fég%ltzﬁr Insult Front door Card Student | Presbyopia
Inconveni| (0.28) (0.21) (0.2) (0.19) (0.19) (0.19) (0.19) (0.19) (0.19) (0.19)
ence Registration . Fraudulent . : Traffic Usage -
System Disproof Use Switch Get off Operation congestion | pattern Race Direct
(0.19) (0.19) (0.19) (0.19) (0.19) (0.18) (0.18) (0.18) (0.17) (0.17)
: Overload | Worker’s Chief | Interdiction Staying up . Bank
Police vehicle name officer service Leader all night Cotton bat Driver interest
crack (0.4) (0.4) (0.4) (0.4) (0.4) (0.4) (0.4) (0.4) (0.4) (0.4)
WD pisher | Prize | Omission | FIMDE | ani) | Braiation | Sale | Slaughter |Dog market|  Offcil
(0.4) (0.4) (0.37) (0.32) (0.31) (0.28) 0.27) (0.26) (0.25) (0.25)
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Table 6 Association Analysis Result of ‘Bus’

1st. Association

Keyword Word

2nd. Association Word

Station

Blue, Stop, Rear car, Window, Outside, Grumbling, Empty, First time, Bus
search, Bus notification machine, Criminal activity, Thunderbolt, Bamboo,
Naver, Flexibility, Forbidden city, Distance, Driver, Collar

Driver

Bus, Driving, Passenger, Taxi, Boarding, Kindness, Destination, Mood,
Company, Quick start, Riding, Back door, Get off, Petulance, Personality
education, Traffic charges, Discomfort, Stop, Discipline, Charge

Time

Fines, Family business, Physiological phenomena, Joint, Bus, Inefficiency, Fines,
Union, Meal, Quasi—public system, Traffic Violations, Downtown, Allocation,
Go to work, Go Home, Unreasonable, Lunch, Commute, Starting, Interval

Allocation

Interval, Route, Bus, Race, Increase, Shorten, Transfer, Operating Distance,
Time, Bus reduction, Time allowed, Algebraic Effect, Reduction effect, Visitor,
Traffic condition, Commute, Extension, Net increase, Total amount, Reduction

Stop

Regular Position, conductor, Bus, pocket type, Station, Driving Lane, passenger,
Advancement, Stop, driver, blue, Get off the bus, Boarding, Guide signs,
customs, accusations, anger, Rear magnet, employer, blog

Race
Bus

Route, Direct, Bus route, Traffic congestion, Ban-Yu dong, Requires time,
Usage pattern, Jea-Song dong, Lane diagram, Regular, Plan, Optimal, Centum
city, Normally, User, Integrated, Tolerance, Allocation, Shorten

Passenger

Officers, Drivers, Substitutes, Back Door, Front door, Turn, Inconvenience,
Bus, Riding, Document, Commonality, Route type, Get off, Low, Simplicity,
Line, Stop, Section, Use, Card

Driving

Driver, Downtown, Example, Pride, Fines, Family Business, CEOs,
Physiological phenomena, Joint, Overseas study, Operator, Stewardess, Union,
Marginalized, Traffic violations, Quick start, Transportation business,
Compliance, Quasi-public system

Start

Front car, Bus, Terminal point, Instability, Procedures, Speedboat, Step, Driver,
Terminal, Tightness, Time, Service spirit, Recovery, Business, Arrival, Back
door, Exact time, Getting off, Passengers, Waiting

Interval

Allocation, Vehicle reduction, Route, Allowable time, Shortening, Operating
distance, Transfer, Increase, Race, Reduction effect, Rear car, Wage workers,
Traffic conditions, Money, Bus, Total amount system, Designation, Turn,
Commute, Demand

Route

Race, Direct, Ban-Yu dong, Usage patterns, Requires time, Bus routes,
Integrated, Regular, Demand, Centum city, Utilization realities, Extended,
Optimal, Section, Am, Plan, Diesel, Jeugn-Gwan, Visitors, Abolition

Table 7 Analysis Result and Civil Requirement

Analysis Result

Civil Requirement

Bus - Station - Stop -

Regular Position

Bus(Taxi) - Driver -
Kindness - Unpleasant
Bus - Allocation - Interva

I- Bus Increase

Bus - Drive - Route -
Optimization (Extension)
Bus - Drive - Driver

-Quick start

Inconvenience of entry/exit due to inaccurate stop of the bus at Stations

Unpleasant experience caused by unkind bus or taxi drivers
Attitude training is required

Interval of bus allocation is too sparse. More buses are required.
The bus route should be optimized or extended (Banyeo, Jeonggwan)

The quick start of bus drivers has risks of accidents.
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