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Abstract This study will examine the social issues and consumer awareness of sharing parking
through the method text mining. In this experiment, the topic by keyword was extracted and
analyzed using TFIDF (Term frequency inverse document frequency) and LDA (Latent dirichlet
allocation) technique. As a result of categorization by topic, citizens’ complaints such as local
government agreements, parking space negotiations, parking culture improvement, citizen
participation, etc.,, played an important role in implementing shared parking services. The
contribution of this study highly differentiated from previous studies that conducted exploratory
studies using corporate and regional cases, and can be said to have a high academic contribution.
In addition, based on the results obtained by utilizing the LDA analysis in this study, there is a
practical contribution that it can be applied or utilized in establishing a sharing economy policy for
revitalizing the local economy.
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A Study on Analysis of Topic Modeling using Customer Reviews based on Sharing Economy: Focusing on

Sharing Parking

1. M &

=gl
(Social network services: SNS)E Alg&3 <
A= ggs AAAE Fa AIHE 2
Aok F& WX gy @B A W ARE F
F3t71 A FE AT (Lee, 2018). AMEAHES T
Gt AFEol digk A2 FJHE 22U/l

AEAEe 2d YENA Aus

% %_BH }\Hi?o: /\113].}_\.9’]' 'EV‘E—H%J: él}% l[_;a]}“

fo] A3 A4 HENDE o 4F FAA &
HE o)A B

FHAASGE Folo] BFow we Auxs

of Wz ANE FEEAY Agstgom, L

7 obd gl Adoz zulAEclA At
]

@ vjgoz AMuxE ol&d 4 9= I
Zoz ARt (Koopman et al, 2015).
2
A=

THAAE Mol Het, s e FFAY
THE 2o R ¥ A, wE B 5 G
gt 4oz FHEH ATt (Yang and Moon,

2018). T3t FFAAe @Al ol&L AA
[e=]
l

[e] 1l
A s A FAE A UE e
w3t Aol A= FHAEA An 2~ 4
de EAs 2 Qs oFd FHAA A =Tt
M2 AA Y e g FAstr] Al&tete] A
ERE ol g} A AR S Gt = w4

o] &ukalxar dt} (Yoon et al., 2017).
AA AMHl=F o] Lo RN

stan g2 dYges rerlE

o Py

ket 7oA AHAEC Al F2 AH[ A
& AlFstr] 9 €A anE A Gk
AAlskaL ok FRHAA FHAF AUl 55
T2 A 7le 2dn AEE A ZEE
2HAbE A, AN, AYY F& AT
U oEF BHo AH|2E AFstal
HEAQ FHE A aes 89 TRHE I
ol oJu]hv] (Airbnb), & FHE 3 7]
28 (Uber)¢} &7} (Socar) 5% = 9

o l:E___ PN

W, 2ulAEe] Aele wmas] fe) mulal

g gatel A AANA Fa 2 A
o

Eotal, s aESke] AHAHQ AAE Fa A

of M [o @ ¢ & Sy

Hot v gog dste FEFY AN 2 o F T
S AN R o] &3 F YEE AMH|2AE AT
skar gtk o] fex FAF R, AHEE A,
T E FATH T OS FHAA v R~
Rdo]l SASIHA FHAA AGLE w=A F
atElo] Rk A S AESE AEegor FHE
S HA G457t o] Foj Ao Q.

olgf gt theFst FHAA v =Y BEl Fof A
FALES FHoE THTAE 24 a4
AEAS AT F dE FHor FE0T Q)
o JAFEAE} =2 U 54 FAGS B
7t g d@Adoth 53], Ql47F Hel EyHE =
ANsA Y AS FAEA L FHEGE $29
ol €53 Eou EAFAAE IR Hon
T FaEe FoHt Fgo] @ AEugH
HAFo] wHAFLE Ehx gk SNS W Qg F
AAY oz oo I Foz AP Y&
FHFA v 2y~ Bdo] o]yd ARETHES
it FEe FHEIY Fo #FS ¢E
T AE= Aol B 5 Utk

F2 Z2RE M¥ae FEdS XFge 22
Ao A Auj2aE AFea o AHzE9
Heols Exsta ok AN wgsFo] @ o
TA AGo s Fapgite] AdAH ol Fihe
B o9 FAES dladA FEakal e A
oty AR} AAAE F2F ZHE Al 7]
Aol Fobs Fdl FAEE dastr] 9l W
o T FFFAG gt AFA 4 FATS
&S AFoR AHAES 9% B =¥S
71€0]a 9tk (Kim et al, 2019). o]2]3F #A|=
AT 7 v Yoz A AHY FH7IY
o2 4y BRFEHAY (BT FAh) e I
TALS G835t EHTAE 60% Tt =R
], 285 o] &R} Eolx] 7] Atk

(The Korea Economic Daily, 2019).

oy FFAAY} #FHE] W AFE0]
APE AT 7S A A48 AT 2
719 Al e & A AR ofy gt A A
A, o] &4 =9, dAFE S A 5 A4
ARl g AT AN W EY JAHATE g
A7F Atk (Lee et al, 2018; Kim et al., 2019).
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= S
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3171 AlZskA ok (Koopman et al, 2015; Oh et
al., 2018). Lessig (2008)& FH7dAler A9
o] ojd Qo L& Ao o3 AEF T
3t g3 3& 2] (Collaborative economy)
o AMiEstetal goetth. Owyang et al
(2013)2 701 &2 714 Aol gk &7

b
i
3. O
o T

2
}oohd AE el FHE 1
@ g relA BE, 247 obd FHe )
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Hrles 283 94 &KuE olFil g

m &R
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Jo 4

7 o
CEWe A FAAA F9E 7192 Fig.
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Fig. 1 Business Model of Sharing Economy
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Table 1 Research Example of Sharing Economy and Sharing Parking

Authors Summery
This study explained the similarities and differences between sharing
Belk (2014) and collaboration. It addressed the risks and opportunities provided
by the business model.
This study conducted theoretical discussions on the sharing

Sharing | Kang and Choi economy, successful cases, and research on the current status of the

Economy | (2013) sharing economy in Seoul. It discussed the tasks to be solved in

order to revitalize the sharing economy in Korean society.

This study looked at cases of regional economy revitalization
Oh et al. (2018) through various sharing economy in overseas public sectors such as

North America, Europe, Germany and China.

In this study, after selecting the destinations that have implemented

the resident priority parking system, the key resident parking system
Kim et al. (2019) and the block-type resident priority parking system operation method

were compared. In addition, it presented a problem to solve parking

difficulties and a way to increase parking efficiency.

This study conducted a survey of Gyeonggi—-do and conducted an

Sharing analysis of parking behavior for the introduction of parking lot

Parking Bin et al. (2016) sharing. It was argued that systematic infrastructure management

and usage fee levels should be set first in order to introduce parking

lot sharing.

This study proposed a method of maximizing the use of a private

parking lot to efficiently share a parking space. In this study,
Ding et al. (2016) research was conducted to determine the optimal parking location

and to determine the optimal parking location using the optimization

algorithm.

THAA L AHste] B2 AFEo] Y=Y i, Al 2z A2Bse] wek “AARTE S AT 5
A 71EATFY YgEEL T4 EA4sE e Z2dskA ofysta A5 AAATE Ao
dg AAA A, olBA =o), BARE A A 4 9o 44 AHE ojoprjAry. TG
A4 5 AAAL e A7 2AL WPEW  A2E Alse] wel “FAAOR ALl FA
AYHYrks @AM Ak FHAA Auls A AMEA =FAY, wFAY, 34
£ A A0l obd ama A Aol FAgom wFUC (Kim et al, 2019).

v B A ASI A o]frE A StAL An]Abe TG 2 Shared Parking)& st Fxpd s
Qo] vl 4vE Bart gt AgEE ol g4 E olgel FE olg FHE
T Uv FARTFaAgA Ao HKim et al, 2019).

2.1.1 BRER A2 svlE R4t golE A8Fony

AN dASE Y3l B2 7IdAAN FRTA E

ERwEy A2E AUE W FAY & A AusE 29y dvh F4F 29 AR
A7 sAS 71HEAY SdES AAY 27t EAUEQ] ofo]l g AA AeS v Eete] AN
LFYAY 1 8] AN R A AlES BA dH BN T AMAAGA TG FAFE v Zsto
of T oA e SAAT FelA wub] FA FAW 45me] AE mise] FAE ol§aht
O AE ST & P guel T A W kS WIS AFHT Yk P EA=
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o A% FAY Bk opieh FApwel AR A
WE AFste] AulAEe] Hofels Fag 7
AHe EQA Hoh B F UEF AU 2E AT
st glow, wre FAge FAY Au, T
R AW, FAEG TR % 5o Auaz
Agstn ok wW, FAUe] AL L&A
o welsa gov mgol AYse 24 F
GE AN 2T o) geti LNAENA AYS A
Fohn gk olAY ANAEY FHAL Ha
371 el we lgEel wRFAs waw F
A EQE ANAE AFHL gom, Frd
FHoz wol BAAT Uk HAT FEH}
A FANE A AN E FALE Hi

44 %t gl Aol
e FAgw FAARE RAIY ALS
S e Azl FRAAU ARAS TR
o +

£ Table 1914 A9 & = Qi)

2.2 TFIDF (Term Frequency
Document Frequency)

Inverse

TF (Term frequency)’|¥& HX2E
st dolA 7 ol Abgske 71
5

Aol 9= ol 2
we Z4s] WEd Be oRE W
ooolde mekdts] sl ALEEE Aol

TFIDF (Term frequency inverse document
frequency)7] ¥ olt}. TFIDFE 54 EA ol A
FTREE FA e dojs AT 5 U] o
ol tdetHAE dsol ot "HiE F
AlgEE 7ot (Kim et al,
2018; Han and Kamber, 2011). TFIDF¢ A%k
e A1)} 2,

HA ol

TFIDF = tf(t,d) (1)

1 1ar@)

ADellA A7 wofo] Mol AF A HIE9

Hoz2 AiEH AA FA T 5A A U
FHol e dojo FoEE X35l Ho
%t} (Salton and Buckley, 1988).

2.3 LDA (Latent Dirichlet Allocation)

743 g2 FA9 st FAEA 9
A= Mosteller and Wallace (1964) ©]3
Eqrdy 7y o] s EAVIHS 2
43l B& AFEe] MYPHUL By nd
2 HFERA FAAA 4 A Ao
7

o
4 fu

LDA EZrds 7|HLE 7k EA A 244
Zt=

Aottt (Blei, 2012). EF R 7] o] A
A=A B A4 Keke 77 A8 =%
(Perplexity) & o]-&3slH ALale 2(2)9F 7
t} (Blei et al., 2003; Hong et al., 2018).

M

d;logp (wg)

7 (2)
DN,
d=1

perplexity(Dtest) = exp

D, + Testdataset
M: D, 7t EFH EA
Ny :EAde] 4ol
P, : 290l o8] A4 EA o] BHE
LDA EZREYL g EoflA B2 o
TEo] AaPE 1 9} Yang et al. (2018) +
= 2ZgoA F 723We uwg ARE uiE o
= 54771709 =i AES AEHEa, LDA
gg3sto] 7+ Fopd 719=
S AF 3]
TE QY3
t}. Hong et al. (2018)2 TripAdvisor 9AlolE
ol A 2010 1€3¥ 20173 72744 AA 7
A sds ol&d AMEAES HRE FF
K3

s
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Lee and Kil (2019)& 20184 1€¥ 10¥] 2%
g 0ER A9 7AE A5 Bdsel 2757 o
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2 vte] thbgel s AelE B 9l
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(DMC Report, 2019). X3+ #Ho]2& JlIle X~
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Table 2 Number of Local Keywords extracted from

the Blog
Number Number
States of States of
keywords keywords
Seoul 3,367 Gyeonggi—do(31) 879
Busan 797 Gangwon—do(18) 210
h h
Daegu 564 Chungcheongbu 0
k-do(11)
Chungcheongna
Inch 1,338 72
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Gwangju 272 Jeollabuk—do(14) 70
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Gyeongsangbuk
Ul 212 51
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cone ~do(18)
Jeju 997

¥ see Appendix
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Table 3 Extracted Keywords from 10 Topics

) Topic . .
Topic D Keywords in Topic
Name
1 Municipal agreement area, user, idle, resgrva‘uon, expansion, agreement, safety, security,
technology, ward office
9 Platform service innovation, phone, smart, activity, charge, laying, location, facility,
market, fence
3 Narrow parking parking side, parking lot, area, resolution, service, space, real-time,
space support, seoul, problem
. system, open, citizen, residents, use, cancellation, utilization,
4 Use of parking area ]
promotion, people
City, offer, use, vehicle, business, IoT, time, possible, compartment
5 Purpose of use
base
.. . Convenience, creation, residence, registration, operation, installation,
6 Citizenship . . 2 L. .
diversity, citizen, activity, field
7 Improvement of Culture, parking problem, center, economy, improvement, site,
parking culture selection, start, related, profit
.. L Cheap, Free, Plan, Seoul, Participation, Runner Space, Activation,
8 Citizen Participation I Eunpyeong-gu, All. Method
Citizen Participation | Bukhansan, Central, Environment, Data, Payment, Existing,
9 . . .
I Introduction, Enterprise, Introduction, Eungam-dong
10 Parking space Borough, idle, solution, add, sign, green, park, regulatory, scheduled,
available connect
Ag et TS ZFEAA AFAEA &4 FaEE 88 ¢ s EFAE AT
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Appendix

Appendix 1 Number of the Extracted Local Keywords in Blog Data

Nurrber Nurrber Nurrber Nurrber

States Koefy States Koefy States Koefy States Koefy
words words words words
Seoul 3,876 Wonju 195 Hongseong 2 Pohang 73
Busan 797 Gangneung 142 Yesan 16 Gyeongju 109
Daegu 564 Donghae 172 Taean 1 Gimcheon 4
Incheon 1338 Taebaek 0 Jeonbuk 70 Andong 44
Gwangju 272 Sokcho 64 Jeonju 42 Gumi 89
Daejeon 294 G Samcheok 21 Gunsan 100 Yeongju 456
Ulsan 212 | a| Hongcheon 9 Iksan 5 Yeongcheon 13
Sejong 156 | 1| Hoengseong 3 Jeongeup 5 Sangju 3
Gyeonggi 879 \% Yeongwol 18 g Namwon 21 G| Mungyeong 2
Suwon 735 | o] Pyeongchang 191 o Gimje 1 y| Gyeongsan 33
Seongnam 200 | n| Jeongseon 141 n Wanju 15 S Gunwi 1
Goyang 258 Cheorwon 4| b Jinan 3] n Uiseong 105
Yongin 257 Hwacheon 9 E Muju 29 % Cheongsong 1
Bucheon 317 Yanggu 46 Jangsu 14 u| Yeongyang 27
Ansan 133 Inje 49 Imsil o k Yeongdeok 10
Anyang 243 Goseong 51 Sunchang 0 Cheongdo 27
Namyangju 114 Yangyang 21 Gochang 38 Goryeong 12
Hwaseong 87 Chungbuk 60 Buan 1 Seongju 120
Pyeongtaek 96 Cheongju 201 Jeonnam 55 Chilgok 11
Uijeongbu 127 Chungju 89 Mokpo 10 Yecheon 1
Siheung 66| C Jecheon 15 Yeosu 87 Bonghwa 0
Paju 119 E Boeun 4 Suncheon 127 Uljin 2
y Gwangmyeong 148 | n Okcheon 6 Naju 21 Ulleung 0
(S Gimpo 226 | g| Yeongdong 45 Gwangyang 50 Gyeongnam 136
Gunpo 18 B Jincheon 17 Damyang 1 Changwon 139
Hwangju 27121 &k Goesan 0 Gokseong 1 Jinju 55
g Icheon 33 Eumseong 24 Gurye 36 Tongyeong 20
I Yangju 160 Danyang 9 ] Goheung 2 Sacheon 39
Osan 93 Jeungpyeong 6] e Boseong 16 Gimhae 123
Guri 77 Chungnam 72| © Hwasun 9 G Miryang 21
Anseong 53 Cheonan 202 g Jangheung 18 v Geoje 101
Pocheon 37 Gongju 86| a Gangjin 10] e Yangsan 56
Uiwang 35 Boryeong 11| m Haenam 21 ©| Uiryeong 5
Hanam 134 % Asan 72 Yeongam 0 rgl Haman 1
Yeoju 291 u Seosan 23 Muan 12 2 Changnyeong 2

n

Yangpyeong 371 g Nonsan 4 Hampyeong of ™ Goseong 51
Dongducheon 22| ™ Gyeryong 19 Yeonggwang 4 Namhae 19
Gwacheon 28 rerll Dangjin 19 Jangseong 18 Hadong 19
Gapyeong 27 Geumsan 35 Wando 1 Sancheong 2
Yeoncheon 18 Buyeo 71 Jindo 317 Hamyang 8
Gangwon 210 Seocheon 35 Sinan 6 Geochang 24
Chuncheon 54 Cheongyang 17 Gyeongbuk 51 Hapcheon 6
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