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Abstract

Jobs-housing balance refers to the situations where the employment (work) and housing
(house) opportunity are coincided in certain geographical area. This paper aims to examine the
impact of jobs-housing balance to traffic safety. In pursuing the above, this paper particularly
focuses on modeling the traffic accidents by metropolitan area. The main results are as follows.
First, three generalized linear models which are all statistically significant are developed.
Jobs-housing balance factors are judged to significantly influence on traffic accidents in all
models. Second, among common variables, the housing supply rate is analyzed to impact to
decreasing, and economically active population and commuting trip attraction are analyzed to
impact to increasing. Hence, the alleviation of jobs-housing mismatch is evaluated to be
important. Finally, the jobs-housing and business trip rates in Seoul metropolitan area, and the
cross-commuting rate in Busan-Ulsan metropolitan area are judged to be essential to
transportation safety policies.

Keywords: cross-commuting rate, generalized linear model, jobs-housing balance, metropolitan
area, traffic safety
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Table 1. Definitions of variables and summary statistics

Impact of Jobs-housing Balance on Traffic Safety

Metropolitan area Region No. of Obs.

Seoul Seoul (25 districts), Incheon (8 districts, 1 county), Gyeonggi—do (28 city, 3 county) 65

Busan - Ulsan Busan (15 districts, 1 county), Ulsan (4 districts, 1 county), Gyeongju, Yangsan, 25
Gimhae, Changwon

Daegu Daegu (7 districts, 1 county), Gumi, Gyeongsan, Yeongcheon, Gunwi, Cheongdo, 17
Goryeong, Seongju, Chilgok, Changnyeong

Daejeon Daejeon (5 districts), Sejong, Gongju, Nonsan, Gyeryong, Geumsan, Cheongju, Boeun, 14
Okcheon

Gwangju Gwangju (5 districts), Naju, Damyang, Hwasun, Hampyeong, Jangseong 11

Total (unclassified region: 93) 225

2. A2 £ U Hp Yo
o] AN = = B FAF - S4FEA Y] F 907140l et A wFAL R AL - BAA Zhm7h 3 F et
RE Ame 20159(19) 71eo =, Al - k- 9ol R E Aolnk A W82 Table 29F 2t
Table 2. Definitions of variables and summary statistics
Type Variables Description (unit) Mean Std. Dev. Min. Max. Correlation
Independent  Accident Number of traffic accident per 10 million  8.19 329 243 2277 1.000
VKT (No./car - km)
Jobs— JH_rate Jobs—housing rate 1.12 0.78  0.53 6.14  0.550%****
housing Cross_trip Cross—commuting trip rate (%) 8.55 537 272 3291  0.531%***
factor Avg_commute Average commuting time (minute) 37.12 7.38 2049 4944  0.075
Commute_pro Commuting trip production (1,000 trips) 13.73 9.33 0.95 44.69 -0.058
Commute_att Commuting trip attraction (1,000 trips) — 13.74 1153  1.08 7334  0.329***
Business Business trip rate (%) 7.92 243 418 17.19  0.361***
Intra Intra—zonal trip rate (%) 40.05 15.61 1072 7480 —0.387****
Firm_density ~ Firm density (No./km?) 7.55 9.92 0.05 66.45 0.517****
Housing Housing supply rate (%) 83.99  46.10 40.79 439.50 -0.221**
Commute 1 ~ Commuting rate to other areas within 11.84 7.30 1.63  41.61 -0.170
the same municipality (%)
Commute 2 Commuting rate to other areas within 31.52 1533 339 5347  0.295%**
the same local government (%)
Commute 3~ Commuting rate to other municipality (%) 14.84 10.75 0.87 4746 -0.201*
Socio- Active_person  Economically active population rate (%)  73.88 2779 62,57 7837 0.116
economic  Daytime Daytime population index 123.69 7198 746 49820  0.240**
factor Urban Developed area rate (%) 40.06 2398  6.54  99.75 0.377****
Road_density Road density (km/km?) 7.49 20.03  0.19 191.85 0.047
No_car Number of car registeration 55.61 27157 056 90.75  -0.303%**

(10,000 vehicles)

note: ****p<0.001, ***p<0.01, **p<0.05, *p<0.1

Z&HE Al-g(accident) 0| H, 0=
WEAT ARl &8 75Tt wEAF T A AE(TAAS) oA #7&
Q chof| A 2] H 2 A ATF FPA (AT of - km) 7} E-&-H o}

Hel 213749 29
=] _—
=7HEA ZE(
2tz o|t},

2 IaEE JEE0] AGHe) o5 FEE2 7
KOSIS) W 20159 QIFFEEF2A AR (20% E

EE 7|ES adste] At

1T} AFS] . AA| @olo] = 1T/ FEor A8

Z1EHo g A

o 1=

=)oF A 9E

2 tehe

55) wFA AT e
2|82, AMHE AR E
FAARE, 283 =7t FDB W O/D

198

Journal of Korean Society of Transportation Vol.36 No.3 June 2018



KIM, Tae Yang - PARK, Byung Ho Article

4 AF3Y 201 T2 WY} B 9IS 0T VHHL GBSo] BGH], F 127 YBelch. A7
H X 394 2010] 729 458 Uehihs A5, of 379 Son(010)
A% YA ol oG 297 HA 5 0] ez Helgt,

- G

= AFH7F 1] 77k A1 92 i A& AFA = ofe H DA ot LFA= obe H G2 57 A2 5ot
2|t ol 7k }EHE o v 1.8 20 A9 o X]QEE—‘?— B fdElo] @+ F34o] B”“O}Jl 1
neted ¢ o2 29 5= Fo] W ok= Aoz mdnt, WAHEIH[E(cross_trip)= GA] Al - ot -
Tl FAUYA] 10“‘0] 0}‘4 T2 A9 0 5 0] SE|T-E8 HlaS oot o= 529 53T % SHLAE
2 FHE2HO/D)FFe] ol thet WF-E33=Fe] vl = Aol

B s A Havg_commute) FAIE B2 RO Al B 209 5 A TR e
Froltt. Wi-54E(intra)-2 54 O/D 44 A F4E8=F gt & W S vl&-S ofn[ele}, npx|eto =z
a8 S E(commute D 2 Al - F W OE 5 A -5 52E, 542 52 E(commute 2)= Z2 Al - =
W o2 Al - - FEE(commute 2), 18] 1 FA P FLE (commute 3)2 THE A] - & 5-E(commute 3) 2
go)xm, ol= AA| B Aol tiet ofd 573 A HlE&S oJn| Rttt

ob&e] Ate] - FA a]lole F S/ FELE, Ae] - A B4 YEE IS0l 2. BAEEAT v
& f(active_person)2 &A1 9] 7|EE F85t0], WA AFolA 15-64A4] Q179] HlE&S ofulte}, F7Hel7A]
(daytime)= gfo] 100HT =2 ¢ FFAFHT F0UT9] HlFo] a2 ottt Et A7tetaAvg
(urban)2 24| g+ 2] ] 7] B A9, 2213 FGA S 1A A9 vleS Uepd.

3. B4

rhu

WFA ] HAY-L Al 4= Q)= 2F = (count data) 2, 7HERF=E (Poisson, negative binomial) B3] A& v} It}
T1eu o] A] FEHP] A2 AEHS0)7] Ao A2 B4 Y2 AeteA] of 7/12_% et ol
A AR 2 A G o] AR ELY, FEHR AfALgo] A E WEX| ofs ¢ 2857 ol Ao R
T o]of 2| :rLoﬂ/ﬂL A 0313'._034 2t FefQl UuhshA S 2§ (generalized linear model, GLM)©o| 4

AHd 71 o] A ghetE g o g o]E ARESH] 9

o
F_u
o&
l-El
ofl
1o jo
o
=4
ox,
i
ot
gh

“H/\i“ e L4—°1] Xj.féLL I A 9l o]of] Belohs AAT0] Fort Wasit, Yt o s FEHFTE
A&y WA o AAT A5 (dentity function)§1 7F-A19HGaussian) @ 0] AREEIt T2yt A2
7tobd A AZAGTEA FeHTE ARSI A2 FA AR 4TS oplobs A0 & | o] Aol 2
-7 (log—normal) o] ALE-EHTE o= URIeAP R Y F AZ¢r7E 2 (log)olH, SFEREF A4t
EEZEWEE AR JPPE Yo, 0**1 AFE T MR B0 oF S Hetd - Qe HYgo s
B7bech of&e AeE AYHFTESEHF| v A= G2 AAATY R BA (1) 2 &2 A (elasticity) &

=2 AT g2 Ao 1% ‘ﬁ@roﬂ o)t FE 0] ekt ojnloh, F&E ol it Aol 7l
HEE e A zolth

ChstmE3t3I7), A 362 2 33, 20184 6% 199



Article Impact of Jobs-housing Balance on Traffic Safety

A}3L BHE Table 331 2ol % 379] Aytaha@ RG] ALH D, o] SEWlmodel 1), F4T - L4
(model 2) B A (model 3) B0 FHHT, AH AFASE L A4F 90% (=0.1) o]l 5
Aoz o8 Z0% vethrt, RYelH TEHOE Y Wit FARFE(housing) T AARFATHE
(active_person) 0.2, 717} AF1L& 7H4 B Z7ho]l o] 9l A0 B4,

)

Table 3. Model results

Model 1 Model 2 Model 3
Variables Seoul capital area Busan metropolitan area Total
Coef.  Std. Err. Elasticity Coef. Std. Err.  Elasticity Coef. Std. Err.  Elasticity

(Constant)
JH rate 0.108** 0.048 0.962
Cross_trip 0.016* 0.009 0.873 0.025%*** 0.005 1.686
Commute_att 0.007***  0.002 0.700
Business 0.044* 0.024 3.084
Housing -0.013*** 0.004 -7.706 -0.002* 0.001 -1.355 -0.003** 0.001 -1.744
Commute 2 0.010***  0.004 2.402
Commute 3 -0.030** 0.012 -1.651 -0.014***  0.004 -1.617
Active_person 0.028***  0.005 16.796 0.031***  0.002 17.066 0.030%*** 0.002 17.096
No_car 0.003* 0.002 1.144
No. of Obs. 65 25 90
Model (family-link) GLM (Gaussian—log) GLM (Gaussian—log) GLM (Gaussian—log)
Log likelihood -148.717 -49.324 -205.996
AIC / BIC 309.434 / 322.481 106.648 / 111.521 421.993 / 434.492

note: ***p<0.01, **p<0.05, *p<0.1
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Table 4. Comparison of model variables

Model 2 Model 3
Busan Total
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