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A Study on the Analysis Effect Factors of Illegal Parking Using Data Mining Techniques
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ABSTRACT

With the rapid development in the economy and other fields as well, the standard of living in South Korea has been improved, and
consequently, the demand of automobiles has quickly increased. It leads to various traffic issues such as traffic congestion, traffic accident, and
parking problem. In particular, this illegal parking caused by the increase in the number of automobiles has been considered one of the main
reasons to bring about traffic congestion as intensifying any dispute between neighbors in relation to a parking space, which has been also coming
to the fore as a social issue.

Therefore, this study looked into Daejeon Metropolitan City, the city that is understood to have the highest automobile sharing rate in South
Korea but with relatively few cases of illegal parking crackdowns. In order to investigate the theoretical problems of the illegal parking, this study
conducted a decision-making tree model-based Exhaustive CHAID analysis to figure out not only what makes drivers park illegally when they try
to park vehicles but also those factors that would tempt the drivers into the illegal parking. The study, then, comes up with solutions to the
problem.

According to the analysis, in terms of the influential factors that encourage the drivers to park at some illegal areas, it was learned that these
factors, the distance, a driver’s experience of getting caught, the occupation and the use time in order, have an effect on the drivers’ deciding to
park illegally. After working on the prediction model, four nodes were finally extracted.

Given the analysis result, as a solution to the illegal parking, it is necessary to establish public parking lots additionally and first secure the
parking space for the vehicles used for living and working, and to activate the campaign for enhancing illegal parking crackdown and encouraging
civic consciousness.

Key words : Parking Behavior, Parking Policy, Illegal parking, Data Mining, Exhaustive CHAID
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A U5 (Decision Tree), 417 W (Neural networks)©] ) A Afde FAARS ol &3t gAEYE FIYT
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oltt. ol A HEE 2 Y a2FdoR P} o] Aol i WHEHFe Fo3F Aol7t gle
LR 233 JEE AR EEEE A B 49dsd HFES BEsh, foldeln @
ole] A& Axd et TaWFE Ad¥sd & & AEo] e WA e ALIT[15]
249 JAAY L AUTTh o FT JAAYYT B oATE BRFAE Adste A9 JF8
= Wz 9 2Fol mHHI| AHEATE AE EEcte] EFA #3 A S At
A o8 + dve Aol de vE 248 Aol FHolrt, old| wa} HAo JFade =F
Az ot o Ed7] ol MEL AF oS A St dlolB7F WY AE 1 ste] Exhaustive
T EUAT 7HeAol goe B0l Slvh[13] A CHAID &A1& Adsto] AAsHTh
AR Af gAAAGRY B BasT
L opagoly st ollsts ol AE) V. A2dA 2 24
olHTH[14] ¥ AT+ ESATTY olgs FolE
ERsuA ol 48 NPT BYL BH 1 MERM Y Kj2SE
Mo s dAsidt qAERUTE FAske ¢
M5 Aot AoAF A%, A4y wens  FHT4 WHAEES ARS AdEs FARA
(E 1 oAZes dEe=
(Table 1) Questionnaire items for predicted variables

Variable Yun Kwon Daejeon Busan In this
(‘08) (‘04) (‘13) (‘08) study
Gender [0) (0) (0) 0) 0)
Age (0) (0) (0) () ()
Job (0) (0) ()
Personal | Automobile ownership (0)
Years of driving experience O O
Residence O
Income O 9}
Use frequency [9) 9) 0) (0)
Use purpose (0] (0] (0] (0] (0]
use hours O O (0) (0}
Parking | Average use hours (0) 9) 0) 0)
Distance(Parking lot - Destination) O 0)
Parking types(On-street parking lot, Off-street
. (0] (o) (0)
parking lot, others)
Fees (0) (0) (0) () ()
Fees Preference fees(use fees) (0] (0] (0]
Choice of alternative by a rise in parking fees (0) (0) )
Change in illegal parking types by penalty [0)
Illegal | Causes and eradication of illegal parking (0) (0) 0)
parking | Crackdown experience [0) [0)
Crackdown frequency [0)
66 U=ITSULR|=FT 137, T4=2(2014H 821)
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(Table 2) Survey Outline

Content

Drivers who experienced parking (illegal

Subject parking or parking in allowed space) in
Daejeon
Date and Time 2013. 11. 11 ~ 2013. 12. 29.
Place Places with severe illegal parking
Count 400

A
(54.7%), ‘F4ol 1818 @53%)°lH, a8 30th7}
1564 (39.0%) 22 714 %3 40t 1069 (26.5%), 20
ol 7978 (19.7%), 50t 40 (10.0%), 60t °]’d 199
(4.8%)%& 2.2 VERGTH

e AEZ 949 (23.5%), Y- FFA 834
(20.8%), F3-71EF 82%(20.5%), A9 -M B2~ 75
5(18.7%), T4 66(165%) .2 TEW QAFEZ
7b 18 ALSE YEy

YT 7FEYS 200-3007H 0] 1519 (37.8%)
o2 7b w3 300-4005H) 1039 (25.8%), 2005+

o9k 957(23.8%), 400%HY o] 50 (12.6%)°.2
UHERSE T

(E 3) HI&y o7
(Table 3) Personal Attributes Demographics

personal attributes Count %
Male 181 45.3
Gender
Female 219 54.7
20-29 79 19.7
30-39 156 39.0
Age 40-49 106 26.5
50-59 40 10.0
Over 60 19 4.8
Office workers, 83 208
civil servants

Profession 94 23.5
Job Students 66 16.5
Self-employed 75 187

Service industry
Housewife, Etc 82 20.5
Under 200 95 23.8
200-300 151 37.8

Income|

300-400 103 25.8
Over 400 50 12.6

2) Fxo[S el

5

o] G, FAAIZY, A, FAFEH 77HA ¥
o oty B4t

AFYE 7|8 T4 o] & HIEE 1-23] 152
™ (38.0%), 3~43]7} 1408 (35.0%), 5~63] 439 (10.8%)
£O 2 ey

ol & E5H AL MNALFTT 1439(35.7%), &3

5

Fatol g AU ZE FARA, o] SUE, 0§54

Personal errands
35.7%

Etc 12.5%

Nouse 2.5% Entertainment
- 3.3%

—°°% EEEpupose Commute 12.3%
Shopping 25.2%
Business 11.0%

(a” 1 olgyE ¥ =X
(Fig. 1> Use Frequency and Purpose
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15~17:00 14.2%

After 17:00
17.8%

11~13:00
18.7%

(38 2) o|SAIZI ¥ HHo|ZAIZH
(Fig. 2) Use Hours and Average Use Hours

o] 101H(252%), ¥ 498(123%), HF 449
(11.0%) &2 JEbytt)

o gAY A 23D 13A~15A] 110tﬂ
(27.5%), 11~13A 75%(18.7%), 177 ©°l% 7
(17.8%) 2.2 e o] A ZHS] A9 7%“]{“41%
LA RE F204 o] go] BiMg Ao 2 eyttt

HFFAAZ 7S 1247t 1437 (35.8%)F 7}
2 ggton 2347 879(21.8%), 30-60% 649
(16.0%) 2.2 eyth.

3, F5olstA BHFAE A He A¢
AREEZE JUER 1829 (455%), *J%—‘VJ
W 125%(312%), =9 FA FH 718 (17.8

F285 B4 BAAY @4 #A8 8235E
o] ATH= 97 0] 1778(40.3%), HIATE B 2| A o)
146 (36.5%), A3ttt g= ool 77%(19.3%)
2 Ueytth

FAE o] &N AR FAaF i BAAT |
A7y 1% 15009€0] 2007 (50.0%), 20009 14073
(35.0%), 71E} 56™(14.0%), 25009 47(1.0%)°. 2
Uehgor 7eto A e 2= 1300 3 839 o
e Azstes AR ey

2,000won 35.0%

Cheap 37.0%

(12 3) =xea U MMZ
(Fig. 3> Parking Fees and Preference Fees

XI‘OZ

2 AFdaes EHFA g g F3Fa
< %314 Ho|EE SPSS 180ZZ 1S A

st B4, JAEAUERE Y  exhaustive
CHAIDZA = 53 A3E £/

m[o i

exhaustive CHAIDE4-& F3 o4 oALA

%*‘«l o 2 HE 71E a2 0052 A
I FEude £ 504, AAvit e £ 2042
= zﬂs}o}gh 239 E}um H7h= 10-fold w3}
B AR S ol &3t AFsHh

exhaustive CHAID #4172
g o= 3,
o= E}wotq B 2 o}
d At A4

=T e 11,

exhaustive
Aoz o g

2279 7
A3 MZ7}

2) FALA Mejeol 2A
AN BYEA A folF 9 w3
LAY, ol gAY

o2 At 7k S Adel, At |
Aeole dEA ] Fojste EFAAIPOH
A gt o2 Ayt 9 ©dEA ol JE W A
of, Ag7} 1 T&A Pl gle wl o] $A vt
JAA A st BRAUSZ BT

b woo gig o]YARE EEYE o, FAY
2 T BUFAE AAAE AERE o9 =zt
<3 4>9} Zo] EAHATH

68 2r=ITSY

137, M|4%2(20144 82)



dolgfotold 7|HE 2% SYUFA SR 24
(E 4) ==of tist o|Yx|E =T A oA oA Z o] THE 2
(Table 4) Profit index for node ATe L 9= Ags 91 BEAHo] 9o
Nod Node Profit | Respondent | Index o] SAIZHZF HAAZ11-13A) S A s A=
ode
N[s I NT% | B | & A g51%7h FAAS BUFAZ ARSE W0
101 | 253 | 86 [430| 851 | 1703 o] T oA E7}F 1703%F T}
29 | 72 | 21 | 105 72.4 144.8 T 62 Agrt T Aol AYY, Aula
8 37 9.3 23 | 115 62.2 1243 AozA 724%7} FapAlL %m zxtg AR
10 | 24 | 60 | 13 |65 | 542 | 1083 Aol 9l o] A Eb 1448% T
7 57 142 | 16 8.0 28.1 56.1
= 82 A7} 21 w44 o1 90w ol
5 152 | 380 | 41 | 205 27.0 539 _ -
G, AHlxd, SOBA 297 FATAS
EMFAE AAshs feolaL ol YA R} 124.3%
2 APAAE AA FA ARA BE F R gy
WA AA o] 500%0174 Hee BAstuat I
Parking way
Node 0
Category % n
I————————I W Parkinglot 500 200
= Parkinglot | M lllegal parking  50.0 200
| [ Illegalparklng: Total 100.0 400
_______ | —
Distance
p=0.000, Chi-square=32.786, df=1
|
I
Far Close
I
Node 1 Node 2
Category % n Category % n
WParkinglot 370 81 W Parkinglot 657 119
M lllegal parking 63.0 138 W lllegal parking 343 62
Total 54.8 219 Total 452 181
= =
Crackdown experience Job
p=0.000, Chi-square=32.738, df=1 p=0.000, Chi-square=22.329, df=1

Yes

|

Node 3

Category % n
MW Parkinglot 585 55
Total 235 94
[ =
Job
p=0.021, Chi-square=10.742, df=1

|
I

l

l

Housewife, Etc; Profession;

N|° Office workers, Civil sercants; Student Self-employed,l Sevice industry
Node 4 Node 5 Node 6
Category % n Category % n Category % n
M Parkinglot 208 26 W Parkinglot  73.0 111 W Parkinglot 276 8
W lllegal parking 79 2 99 W lllegal parking 27.0 41 W lllegal parking 72 4 21
Total 31.2 125 Total 38.0 152 Total 72 29
| =
Use hours

p=0.027, Chi-square=11.299, df=1

' Etc; P i Self-emp Seviceindustry;  After 17:00; 9~11:00; 13~15:00; 11~13:00
Offlce workers, Civil sercants Student 15:00~17:00; Before 9:00
Node7 Node 8 Node 9 Node 10
Category % n Category % n Category % n Category % n
W Parkinglot 719 41 WParkinglot 378 14 W Parkinglot 149 15 W Parkinglot 458 11
M lllegal parking 28.1 16 W lllegal parking 62.2 23 W lllegal parking 85.1 86 W lllegal parking 542 13
Total 142 57 Total 92 37 Total 252 101 Total 6.0 24

(3 4) FrHYA

exhaustive CHAID clojo{12

(Fig. 4> Parking ways exhaustive CHAID diagram
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