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Analysis of Correlation between Urban Characteristic Factors and Traffic

Complaints in Seoul

: Using a Geographically Weighted Regression Model
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Abstract

As urbanization progresses, the number of urban problems is increasing. The Seoul Metropolitan Government is making
various efforts to solve these problems, creating a civil complaint application called "Seoul Smart Report,” but the number
of civil complaints continues to increase. Traffic complaints account for the largest proportion of complaints in the “Seoul
Smart Report” and have a great impact on the lives of residents. On a small scale, problems such as traffic congestion
and lack of parking spaces persist, and on a large scale, these problems can lead to loss of life and property damage. This
study used the "Seoul Smart Inconvenience Report” data provided by the Seoul Metropolitan Government to locally analyze
city-specific factors affecting traffic complaints through the GWR model. Through the analysis, the most significant civil
complaints derived were single-person households, households with two or more people, resident population in their 40s
to 60s, single-family home density, townhouse/multi-family density, large retail facility density, office facility density, church
density, LUM, and officially announced land price. The analysis of this study confirmed that there is a need to secure
parking spaces for types other than apartments and to pay attention to areas where large churches are located.
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Table 1. Concept of variable

Variable Unit Definition of variables
;s : Number of Seoul Smart Report Civil
Dependent In Traffic Civil Complaints Num Complaints
s ; Density of Living Population by
Living Population Peo/ha Haengjeongdong
Single-Person Density of Single-person Household by
Household Householdsy Haengjeongdong
Household h >
) Two or More Person a Density of Two or More Person
POPU'E‘UOP ] Households Households by Haengjeongdong
characteristics - -
40~60's Settled Density of 40~60's Settled Population by
Population Haengjeongdong
gem?dt. Peo/ha - .
opulation — oyer 70's Settled Density of Over 70's Settled Population by
Population Haengjeongdong
Foreigner Peo/ha Density of Foreigner by Haengjeongdong
Apartment Density of Apartment by Haengjeongdong
; . Density of Single House by
Residental  Single House !
Density ha/ha Haengjeongdong
o ; Density of Multi-Family Housing by
Multi-Family Housing Haengjeongdong
Entertainment Density of Entertainment Facilities by
Facilities Haengjeongdong
ggrrlns??;rmal Private Academy Num/ha Density of Academy by Haengjeongdong
Large-scale Density of Large-scale Commercial
Commercial Facilities Facilities by Haengjeongdong
Ind dent G Industw Factory ha/ha Density of Factory by Haengjeongdong
naependent  pyilding Density
h teristi : 3 s
characteristies T Business Eacilities Density of Business Facilities by
Haengjeongdong
Leisure and Cultural Num/ha Density of Leisure and Cultural Facilities
Culture Facilities by Haengjeongdong
Density - :
Church Density of Church by Haengjeongdong
LUM in Housing - Commerce & Business -
LUM ) Industry - Public Affairs and The Cultural
Society
o Density of Nimby Facilities by
Unwanted Facilities Num/ha Haengjeongdong
) : Density of Redevelopment -
Redevelopment - Reconstruction ha/ha Reconstruction Area by Haengjeongdong
g Density of Parking Spaces by
Parking Spaces ha/ha Haengjeongdong
Transportation Subway Transfer Stations Density of Subway Transfer Stations by
characteristics Haengjeongdong
Num/ha -
s Gies Density of Bus Routes by
Haengjeongdong
-, ’ Average of Official Land Price by
Benonih In Official Land Price Haengjeongdong
S Won ()
characteristics

In Income

Median of the average income bracket by
Haengjeongdong
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Table 2. Literature reviews of independent variables

Cho J.E., LeaS.Y NaYW. KangEN. WonTH., ParkJ.S., SongVY.S.,
Variables Lee S.I. {201:'3}' etal. LeeMH. YuHH. LeeS.G. KimH.S.
(2009) (2015)  (2016)  (2016)  (2022)  (2023)
Living Population ® o
Single-Person Py
Household
Household
Two or More Person Py
Population Households
characteristics A0~60's Settled -
Settled Population
Population  gyer 70's Settled °
Population
Foreigner o
Apartment ® @
Residental :
Density Single House [
Multi-Family Housing @
Entertainment ®
Facilities
Commercial :
Density Private Academy A
Large-scale i
- Commercial Facilities
Building
characteristics  Industry
Density Factory Lo
Business Business Facilities ® ]
Leisure and Cultural
Culture Facilities
Density
Church
LUM @
Unwanted Facilities A
Redevelopment - Reconstruction A A @
Parking Spaces ®
Transportation =
characteristics Subway Transfer Stations @
Bus Routes o
Economic Official Land Price
characteristics  |ncome A
(Same Variable : @, Similar Variable - &)
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Figure 1. Spatial distribution of traffic complaints

inflation factor)S &218}5c) &l An} 2E VIF Fho] 7 o]
o2 yeh} tEFAA
((Table 3) #=),

Table 3. Basic statistics and multicollinearity review

€ A7t s s

2. X2 rEEHEA

1) X27k53H2 sl MEt HE

2273 A2 E(GWR)Z 233170l A OLSE & ] A
2 7|87V 40 o159} 37 O1SEE U GWREH2 AIC 3
o v|wE F3t 29 AdE wslofF BriA74 -S4
E, 2019). o1& 3 22ke] A, TEAM, A AV g
A& FESIT, 2212] A 142 Jarque-Bera ¢4 53 &l
T 4 Qled, FoE A B £t 229 A4 7PE
w27 9= Z10|M, Koenker-Bassett®t Breusch-Pagan €7
ol o 3¢ TS5 S 719 373 BA 0 w2t
et A9 o] @& 7L Yl A& TRTHAZIA - 34
E, 2019). AHF olAAo] EAF: A9 OLSEHo| ofd
GWRIEHE ARSH= Zlo] AdsicHo] 3 - HAE, 2011),

GWREZ Y AHgE THs7] 95t OLSEF 2
AIC(Akaike Information Criterion) 3k 52 vwalqich, 4

Variable N Min Max Mean SD VIF
Traffic Civil Complaints 424 500 5191.00 81979 78872 -

Living Population 424 16.36 67479 21105 96.58 597
Single-Person Household 424 0.07 221156 3383 2490 284
Two or More Person Households 424 0.08 166.26 61.85 31.74 6.54
40~60's Settled Population 424 1.07 20714 8237 3341 6.18
Over 70's Settled Poplulation 424 049 4498 1965 793 566
Foreigner 424 0.03 133956 6.561 12.60 1.39
Apartment 424 0.00 384 0.38 040 268
Single House 424 0.00 027 0.06 0.05 238
Multi-Family Housing 424 0.00 076 012 012 231
Entertainment Facilities 424 0.00 1562 01 020 1.40
Private Academy 424 0.00 522 0.20 036 138
Large-scale Commercial Facilities 424 0.00 025 0.01 0.02 1.31
Factory 424 0.00 0.67 0.01 0.05 112
Business Facilities 424 0.00 0.38 0.03 0.05 235
Leisure and Cultural Facilities 424 0.00 017 0.01 0.02 1.49
Church 424 0.00 077 015 015 1.63
LUM 424 011 097 0.60 014 1.32
Unwanted Facilities 424 0.00 0.05 0.00 0.00 1.09
Redevelopment - Reconstruction Area 424 0.00 043 0.01 0.03 114
Parking Spaces 424 0.00 157 017 014 138
Subway Transfer Stations 424 0.00 7.00 088 1156 137
Bus Routes 424 200 415.00 8258 53.03 200
Official Land Price 424 12.37 17.31 15.01 0.65 242
Income 424 14.62 1675 16.02 0.27 282
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2) X|2|7 1531 HEA Znt

OLS 487 191 7HH(+), 22 o1 71H(-), 40~60¢f 52
T+, D=5 UE(+), - oA (), HPuuAd
E(+), GFAA 9EH), 23] 9E+), LUMM$), HA =4S
(), FAAZHH7} fojuj3t ez e2E SAASe] £
EE A3l A9 AP BTt Rew, p.1&
71Eog fofulstA mad FES A dAos wASHgI
((Figure 2) 3=2). Local R*= 0,474 0.542 7579} =8
o] Ayeo| 7 w2 A0 Yyt ofF W] tigth 22
71 B AEF(GWR)S] A8-& Foto] EA] B4 22lo] wF 1
ol vlA= AE AG9H 02 A EYTH(Table 5 A=)

AT B4 Lol 191 7HHe} 40~60tH AFUT L s
FHH)e e yehd Wb 291 71 ol W ()
Foz vehgth 12 7Htell o] 2 W FHf FFE
2w 11 Fgdo] folF, A+E, He45olA A Uelt
t}. 190 71 g fo] AFshe FHRFE oAl -tz 2
2 EA7E d2stc(dulE] €], 2008). 7S EEE A A
Fohe §=Y ASHE A2 E EAT 2, fBAH2 12 7t
T7h F2 AFshe FAREYU AF- oAl A3 ulgo] o
60%5 AHA|3h= A 0.2 webE ik,

291 7HE ol W] A 7P 2R S(0)9] WS BA A
o] 2oIF, UF, AT 1Y 7/ g S &
o3t =28 AHE FYsHA vebdrt 53, oAl -tk

Table 4. Comparison of the result of model fit of OLS and

GWR model
Variable OLS GWR
R? 0.438 0.606
Adj R? 0.404 0.436
AlC 971712 958034
Koenker(BP) 38.020™*
Jarque-Bera 176.611*

*in<0) 01, *p<0.05, *p<0.1

FH9| 73 v|go] 2 18 7t} g 2F o2 ol 7= of
HE A Hlgo] 7P FoHam| Al - o] A&, 2018), 221 o1 7}
T7t F2 A ofEs TESE 9 Ay thAldie] vlsko
FAgo] 2 FulEo] Qdrt, PR oltES] n|Fo| thE
FEHRFol vls] AR YA U= olES] 79 FALe 0]
HlwA] FFalr| wie] AR vlgo] SolEHA vehd
A= wekE,

40~60t]) AFRATFE F2F Gfjofl A 27t FH(H2 WL
UrERETE 20208 FEHAA-EA dlolEE BRI EH FElag
A 5 40~60tH 2] HlFo] wrHEAZ, 2021), FHAFAR} vlaL
[ o AR FHE ¢ A Ak FFo] Y AR
Uelt=d, ols FHafA A7 AFE FHOE FHE
sk Aol 71918k Aoz SAeEcHAe A 2, 2008). ¥
FAA | 2 AFESEF ofzto] A= AL HHEAH
ol7]ofl(Gilleard et al., 2007: %G44, 2012), t}2 A%
o] vla] FeHEG-&0] 2 40~60th7t T Fdo] Bt g2
TS 7H 7hsAdo) slrtar i, FE4= Zhge] vl
v A F-& F7hof] H2 A4 Aldo] Wstoe] Bl glon
(T4, 2016) oFFEZ} A9 §lal B5FE 9 AY- AR
o]&0izl Folct, thA|ce} 22 ASFAR| A A} F7to] R
F3h Pagt =22 AdE o] 9lo] AR FAEAIZF YAt e
2 dojdrHAddA - A1, 2020). wehA, vlolte 8 53
o] ¥ HIFE AA|H= FEFOIA TS0l Botd B¢ &
HEAe TE o] o gol Al7|E Ao £ EF 4= Qiet

A& B4 slolAle 558 U, Ay -oAld] 9k, oiF
oA e, GFAAE dE, 28] E, LUM 2F 4+ 3
FAE Bol= AR . d5FY Yert goHsE
W YIgo] F7hk= AR JehdEd Ales, Uss, A2
oAl Alg= ghol 71 FEgR T e d5FE Y
JAgol AXT Xor GEFH g 2 582 207 AL
W 4= Qe ArY £E 23 Qi) F2 ERoE E81aL
R A gkl FAkske] thE Agko] B Al EHol o718
o}, A -gAd Yo A e woHdeE 3 YEo] &
7¥eh= AL Yehton, ZhAt ddiolA 7P A%t K+
ko] Uebytt 2020 A 9 oAt 78 E3HSGISEA
A HRA A, 2023) S AHEH MEA] AAFF A - oA

Felo] Ft =71 34,61171Q) A} v s}e] ZhA = 66,717
NE A FErh B2 o SRIE I}, Al e
¥ =27} HEO0R AR olA AFe] Z3 o] EHE
Zdh= 227 BrHEUE- o143, 2010). §3] A+ A -
O WA Y-S AHEH 5827t 120 Aot AU =
U= E2ES M A7 gk, AATE gAAR 3 A
w2 H P4 B2 7 Akl HAEo] £ 2 e EAVHE
A% A7t the 922 ERIE = UTHEHIR- o144, 2010).
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Figure 2. Distribution of regression of traffic complaints
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Table 5. The result of OLS and GWR model

OLS GWR
Variable
Coef Min Max Mean S-D
Intercept 6.316™* 6.344 6.391 6.321 0.292
Living Population 0.025 0.031 0.104 0.025 0128
Single-Person Household 0.2712%* 0.206 0295 0209 0.040
Household
Population Two or More Person Households -0.361%* -0424  -0.320 -0.398 0.101
characteristics o 40~60's Settled Population 0341"* 0363 0444 0365 0040
Population  gyer 70's Settled Population -0.069 0104 0074 -0100  0.099
Foreigner -0.045 -0.013 0.095 -0.006 0.051
Apartment 0.097 0.103 0.124 0.109 0.027
Residental  ~gip e House 0170  0.159 0189 0160 0043
Density
Multi-Family Housing 0.216™* 0202 0.289 0.208 0.052
Entertainment Facilities -0.009 -0.021 0.041 -0016 0.026
Commercial -
Density Private Academy -0.037 -0.048 -0.016 -0.047 0.031
Large-scale Commercial Facilities 0.076* 0.060 0.075 0.062 0017
Building g‘gﬁsﬁtw Factory 0.027 0031 0072 0031 0016
characteristics y
Business : - -
Density Business Facilities 0132 0.106 0.168 0113 0.022
Culture Leisure and Cultural Facilities 0.064 0.042 0.085 0.046 0023
Density Church 0.089* 0114 0134 0.106 0.030
LUM 0174 0.166 0214 0167 0.027
Unwanted Facilities 0.010 -0.006 0.042 0.002 0016
Redevelopment - Reconstruction -0.064 -0.100 -0.013 -0.106 0.058
Parking Spaces -0.022 -0.021 0.030 -0.018 0.020
Transportation  ~g o Transfer Stations -0.004 0010 0026 -0010 0023
characteristics
Bus Routes 01617 0176 0.203 0173 0.077
ARG Official Land Price 0.154* 0207 0266 0196 0048
characteristics  |ncome 0.020 0015 0039 0009 0097

*tn<0) 01, **p<0.05, *p<0.1

uh2 @o] Weky uhE - £ E- JE-FSAH Fo| Bolgle
BIFEB0] 917511 Glol 4 ) WAl verd R0
= poEr,

ARA WES] A YTA o] W] U EAF U
o F()] WO 2 folo] ST, PG £4A
F EABRAYOR WA U HAYT BYAZL Y4 To|
o BTN e O WHHo] Uehd AL T w=g
FHE ST YA ZYHAN ATSHE AR
ohJet Aot TS M AREo] RYUSEA BHT 2
B2 23 B, BAATE A 2 degEzol 9
sho] gl oloh Rl I WE PAVA] ok A=
7H geloz

w8) Wieo] glof BET FFT B HH) BFHS

2= A0 R YETh AZAl B wd] UE 0,13 B u S
], et ST 0.13, 0.26°.2 o5 X|¥e] 13| Y=r}
WaETH gt AME O 4 o B ASA-&492017)
of =W 49 Wl olfE o] FE 5 2o YRSk 7
o] e, ols A2 Aoz ofupEd vlg] Bt F4
A7h BASHA Hoj(hilE - 2571, 2020) EHFA} dofd
BE°] £

LUMS] A= SAH o2 9 9T vAe Ao
2 Uepen], 374 1 Al ol FEHA 23
U AG ¥lEo] 2 AFo)ARE, T APEA Yl =%
4 AMAE THOE AARIGAE 9 FFFETA] 7Tl o
FoRAA FA7) e UAAH 22 WEpt APFf AHAES
HA] EAAE, 2016). WA, E4EINE EFFHA G0l 44
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A FRE2 BHo| of7|E]5L Qe - 3, 2013).
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B2 T oo R AP 2 o8, AWER 0]
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el 571= udH

v.d B

& g BF Yol 92 viAe BEA B4 89S Fot
E7] 915te] Mg AutE SHAIN HolEE B85t 4%
AFspAh, 4 A 19 7R 0~00d AT 955
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3 Wk, IUM, W& Al FARZR: 4+ a2
o, 29 ol 7= ()9 WIS BAk 19 792
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