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The Impact of Min-sik Law on Dangerous Driving Behaviors of Trucks

Using DTG Data
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Abstract

This research aimed to measure the impact of the “Min-sik Law" also known as the Act on the Aggravated Punishment
of Specific Crimes, on the occurrence of dangerous driving behaviors among trucks in school zones. These behaviors
include speeding, rapid acceleration, rapid deceleration, rapid lane changes, and rapid tumns. The primary methodology
adopted in this study involved the utilization of Digital Tacho Graph (DTG) data and the application of difference-in-
differences with logistic regression models to establish causal correlations. The primary findings of this study are as
follows. Following the implementation of the Min-sik Act, there was a notable reduction in the likelihood of engaging in
speeding, rapid acceleration, rapid deceleration, and rapid turns within school zones, with a fall of approximately 5 to 10
percent. Furthermore, the reduction rates for speeding, rapid acceleration, rapid deceleration, and rapid turns rose with
time following the implementation of enforcement measures. As an example, the rate of decrease in instances of speeding
was 12.5% in the year 2020, which then increased to 27.4% in the year 2022. Furthermore, it is noteworthy that the
implementation of the rule resulted in a significant rise in instances of rapid lane change behaviors. However, it is important
to highlight the fact that this increase was seen to be 8.5% in 2020 and 6.3% in 2022. We believe that this study contributes
to the literature by (1) conducting an empirical analysis of the effect of the enactment of the Min-sik Act, (2) increasing the
understanding of dangerous driving issues, particularly in school zones, and (3) offering policy implications.
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Figure 1. The number of accidents in school zones between

2019 and 2022
Source: TAAS
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Table 1. Classification and description of dependent variables (i.e., dangerous driving behaviors)

Classification
Description
Category Type
1 Driving 20 km/h over the road speed limit
] (=2 HEEEH0E 20km/h 21 24)
Speeding — — -
5 Driving 20 km/h over the road speed limit for more than 3 minutes
(=2 HESEECE 20km/h Z06HM 38 0)A 23)
3 Accelerating at more than 7 km/h per second at speeds above 6.0 km/h and below 10 km/h
(6.0km/h 0|4 10km/h 0[5t =0 M £ Tkm/h 04 714 248l)
4 Accelerating at more than 6 km/h per second at speeds between 10 km/h and 20 km/h
Rapid (10km/h 0|4 20km/h 0[at 2201 M 2 6km/h 014 744 234)
acceleration g Accelerating more than 5 km/h per second at speeds exceeding 20 km/h
(20km/hE Z15t &0 A 2 5km/h 014 714 238)
6 Starting at a speed of 5.0 km/h or less and accelerating at a speed of 6 km/h or more per second
(5.0km/h 0|5 £=0| A 24610 & 6km/h 0|4 714 23H)
7 Driving at a slower speed of more than 8 km/h per second and a speed of more than 6.0 km/h
Rapid (=% 8km/h 04 2 285k £671 6.0km/h 0)4)
deceleration g  Decelerates by more than 8 km/h per second and the speed is less than 5.0 km/h
(=% 8km/h 04 24510 £&7F 5.0km/h 0[5}
When the speed is over 30 km/h, the direction of travel is changed to left/right by more than 6°/sec, the
cumulative angle for 5 seconds is less than +2°/sec, and the acceleration and deceleration is less than
9 12 km/h per second.
_ (&%} 30km/h 0| &0flM Zig 5H0| Z/2E 6°/sec 0|AC R Al WS, 5% FA2EIt+2°/sec 0[5},
Rﬁpld lane 71zk0| =8 +2km/h 0|31
change
g When the speed is over 30 km/h, the direction of travel changes to left/right at over 6°/sec, the cumulative
10 angle for b seconds is +2°/sec or less, and the acceleration is over 3 km/h per second.
(&E71 30km/h O A0l A RI3H BI5H0| ZH/2= 6°/sec 0|MO B A2 MZASHT, 53X FRZIET} +2°/sec O[3,
7140] 22 3km/h 0J4)
Speed is over 20 km/h and makes a sharp turn left/right (cumulative turning angle less than 60~160°)
11 within 3 seconds.
Rapid turn (57} 20kmmy/h 014401, 3 il A/P5 (+XI31240] 60~160° DIEH E9)Z S/
12 Speed greater than 15 km/h and sharp turn to the left or right (range 160-180°) within 6 seconds

(£&2F16km/h OJ&0|1, 6 2Hf E=S E= 25(160~180° HY)E 2EH)

Source: S uESPIFET, 120224 YFRTHS T 7IE,
Korea Transportation Safety Authority, "Standards for determining dangerous driving behavior in 2022,
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Figure 3. Spatial distribution of school zones

104 2EA, A5 HES (2023)

Table 2. Description of independent variables

Variable Description
School 1if DTG (Digital Tacho Graph) point was within
zone school zone, 0 otherwise
Middle Log-transfromed averaged travel time from
b centroid of Eup/Myeon/Dong (EMP) to the middle
schools in minutes in 2019
Hah Log-transfromed averaged travel time from
d centroid of EMP to the high schools in minutes in
school
2019
Mart Log-transfromed averaged travel time from
H centroid of EMP to the marts in minutes in 2019
Witk Log-transfromed averaged travel time from
centroid of EMP to the markets in minutes in 2019
Log-transfromed averaged travel time from
Busstop  centroid of EMP to the bus stops in minutes in
2019
o Log-transfromed averaged travel time from
: centroid of EMP to the train stations in minutes in
station
2019
Traffic Log-transformed average traffic of automobiles,
buses and trucks in EMP in 2019
Speed Log-transformed average speed of vehicles in EMP

in2019

Categorical variable for the city In Jeollabuk-Do
where DTG point was located

City (Jeonju; Gunsan; lksan; Jeungeup; Namwon,
Kimjae; Wanju; Jinan; Muju; Jangsu; Imsil;
Sunchang; Gochang; Buan)

Categorical variable for time when the DTG point

Time was observed
(Morning Peak; Daytime; Evening Peak; Night)
Weekday 1if the DTG point was observed in weekday,
0 otherwise
Categorical variable for the season when the DTG
Season point was observed (Spring; Summer; Autumn;
Winter)
Voar The year when DTG point was observed

(2019; 2020; 2021, 2022)
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0] 7] EH Treatment Effect) 8 E234= Baolchz] 3,
2019). &, o5 FH | 9% AlF ¥ A7 G
AR e vnE F8f FH ARY ¢ &g eI &
e 783 P EolciE, 2022), ulehA, & A9 F
4 24 98l ol A e 88t

23y gE AR W2 o2 2o A, 2 9+
A2 ofddo] B fA|sh=A] of o], 7Hg]an
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Table 3. Descriptive statistics of dependent and independent

= Treatment
variables I ]m.crv:.ution Effect -
Vainbie Beofore Before ERR éi [Minsik Law) [ETWEGﬁ];eg;;t:;nusslk
-After (2020) -After (2021) -After (2022) :: Driving Behaviors)
Sample size 2,626,060 2,995,047 3,263,978 E"
Dependent variables % “{“‘ e g:;p
: True: 27.0% True: 28.0% True: 22.0% s
Speciing False: 730%  False:720%  False 780% £ -
con
Rapid True: 10.0% True: 8.8% True: 2.3% (Ohers)
acceleration False:90.0%  False:91.2%  False:97.7%
Rapid True:9.1% True: 6.7% True: 5.6%
deceleration False:909%  False:933%  False:94.4%
Rapid lane True: 4.2% True: 4.1% True: 2.3% Pre-intervention Postintervention Time
change False:958%  False:959%  False:97.7% (2013} (120, 2021 or 2020)
Rapid turn True: 4.6% True: 4.56% True: 5.1% Figure 4. Diagram of treatment effect results
False:9556%  False:955%  False:949%
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10% 10% 10% Speeding DID 1 DID 2 DID3
Night: 36% Night: 31% Night: 33% . .
9 . 9 s 9 e Rapid acceleration DID 4 DID 5 DID6
Weekday True: 56% True: 58% True: 43% . .
False: 44% False: 42% False: 57% Rapid deceleration DID7 DID 8 DID9
Spring.22%  Spring:19% ~  Spring:10%  Rapid jane change  DID 10 DID 11 DID 12
SRR Summer:21% Summer:30% Summer: 156%
Autumn:34%  Autumn:24%  Autumn: 38% Before: 2019/01/01 ~ 2020/03/25
Winter:23%  Winter: 27% Winter: 37% After (2020): 2020/03/26 ~ 2020/12/31
- 2019:37% 2019:32% 2019: 30% After (2021): 2021/01/01 ~ 2021/12/31
2020:63% 2021:68% 2022:70%

After (2022): 2022/01/01 ~ 2022/12/31
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s2Lte] 3ol ol WAjoY Ao B4 4 9k,
2 ATeIM F5E wYe] B4 heat L,

LOGIT (prob(y = 1| Time, Treat)

= By t B, Time-Treat + -+ 5, X, T¢

9] Aol B4 v (E DY VA 18 BF F 5
U slojste], 2A4E SRS HRSHSL7] ol 2 v
2 Logito] AU BHE ¥ 4 Uk, Time & G704 A
ol Treatl2 BT AHAATL ofglo] RE{de] DTG
pointZt IR of g Lmtﬂ:% B A7 70 TR
AYEIE prolml, 71eF FAMSE X2 EASHILE,

V. g+ 2zt

£ A2 Gt PoflA] BoAF= 1571 o]lFad 239 4
1"“"15 a1 o] & sfjMgith A4 Axl g2 571 HEA B
T, 97, S8, SAENA, S33)d et Jgs)
FH<E 5-9) F2). A+ k= A<(Coefficient) & A5
ouj A A} a4 9] goldE A8l 54AHI(Odd Ratio)E

Table 5. Model results for speeding

DID 1 DID 2 DID3
Before Before Before
Variable -After (2020) -After (2021) -After (2022)
Coefficient Coefficient Coefficient
(Odd Ratio)  (OddRatio)  (Odd Ratio)
2 909+ 3,390 2 230%+
Eogstant (18.338) (29 675) (9392)
Treatment -0.133%** -0.122%%* -0.319%**
effect (0.875) (0.884) (0.726)
T 0,186+ 0.350%+
(1.170) (1.208) (1419)
Vear 0.227%* 0470%* 0093
(1.247) (1.601) (0.917)
Middle ONT Q146%™ 01255
school (0.890) (0.864) (0.881)
Hgh 00197 0170 0.006*
school (0.981) (0.982) (1.006)
—= 0168%  0212%% 0139
(0.845) (0.808) (0.870)
0186%*  0152%*% 0126
ML (0.830) (0858) (0.881)
— 0.053%* 0.010% 0,037
P (1.054) (0.989) (1.038)
_ 0137%*  0060™ 0055
Tl station (0872) (0.941) (0.946)
. 0.032%*  0021™  -0088"
Traffic (1.033) (0978) (0915)

106 "==A=, wissd Hi6Z (2023)

DID 1 DID 2 DID3
Before Before Before
Variable -After (2020) -After (2021) -After (2022)
Coefficient Coefficient Coefficient
(Odd Ratio)  (Odd Ratio)  (Odd Ratio)
-0.968%* -1.042%%* -0.687%**
apeed (0.380) (0.352) (0.502)
City
Gunsan -0.056%* -0.387%* £).332°**
(ref. Jeonju) (0.946) (0.678) (0.717)
lksan -0.192%* -0.008 0.358**
(ref. Jeonju) (0.825) (0.991) (1.431)
Jeungeup 0.162** 0.035™* 0.435™*
(ref. Jeonju) (1.176) (1.036) (1.545)
Namwon 0.489%** 0.260%* 0.312%
(ref. Jeonju) (1.631) (1.297) (1.367)
Kimjae .637%* 0.417%* -0.344%*
(ref. Jeonju) (0.584) (0.662) (0.708)
Wanju -0.097* -0.236"* -0 5677
(ref. Jeonju) (0.908) (0.789) (0.567)
Jinan -0.299%+* -0.032** -0.126%*
(ref. Jeonju) (0.742) (0.967) (0.881)
Muju -0.103%* 0.192%%* 0.026
(ref. Jeonju) (0.902) (1.212) (1.026)
Jangsu -0.227* -0.034* -0.4307*
(ref. Jeonju) (0.797) (0.965) (0.650)
Imsil 0.027 0.0471* -0.247%*
(ref. Jeonju) (1.027) (1.042) (0.785)
Sunchang 0282 0.646™* 0.304%**
(ref. Jeonju) (1.326) (1.727) (1.355)
Gochang -0.280™* -0.251%* -0.159%*
(ref. Jeonju) (0.756) (Q777) (0.852)
Buan -0.020 -0.114%% -0.194%%
(ref. Jeonju) (0.980) (0.892) (0.823)
0.204%* 0.200™* 0.362*
Wexkslay (1.226) (1.221) (1.436)
Hour
Morning peak 0.317%* 0.360%* 0.230%*
(ref. Night) (1.373) (1.433) (1.258)
Daytime -0.240%* -0.218%* -0.185%*
(ref. Night) (0.787) (0.804) (0.830)
Evening peak 0147 0.098™* 0127
(ref. Night) (1.158) (1.103) (1.135)
Season
Summer 0.083*** 0.099** 0.007%*
(ref. Spring) (1.087) (1.103) (1.080)
Autumn -0.028™* -0.004 0270
(ref. Spring) (0972 (0.995) (1.310)
Winter -0.076%* -0.073%* 0.038%**
(ref. Spring) (0.927) (0929) (1.039)
Model performance
Observation 2,626,060 2,995,047 3,253,978
AlC 2,834,839 3,263,884 3,270,156

Significance Level: #* p<0.001, **<p<0.01, *p<0.05
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Table 6. Model results for rapid acceleration

DID 4 DID5 DID 6
Before Before Before
Variable -After (2020) -After (2021) -After (2022)
Coefficient Coefficient Coefficient
(Odd Ratio)  (Odd Ratio)  (Odd Ratio)

Constant -0.760%* -1.602%* 0.945%**
(0.468) (0.201) (2573)

Treatment -0.049*** -0.189%* 0423
effect (0.952) (0.826) (0.655)

spbeke 0.0977%** 0.129%** -0.206%**
(1.095) (1.138) (0.814)

Vear -0.147%% 03137 Ly
(0.868) (0.730) (3.057)

Middle 0.022%** -0.002 -0.037%*
school (1.022) (0.997) (0.968)

Hgh 0.010* 0.015** -0.024%*
school (1.010) (1.015) (0.975)

Mart =0.031*** -0.070%* -0.098%**
(0.969) (0.932) (0.906)

Market 01775 -0.078%* 017145
(0.895) (0.924) (0.891)

BUS sto 0.145%* 0.156%** -0.023%*
P (1.156) (1.169) (0.977)

Tiai Stton -0.060%* 0.007 -0.062%*
(0.942) (1.007) (0.939)

Traffic -0.257%* -0.229%* A L2
(0.773) (0.794) (0.885)

Gmred 0.108*** 0.228%** -0.484%*
b (1.114) (1.256) (0.616)

City
Gunsan -0.070%7%* -0.268°* 01977
ref. Jeonju ; : ;

f Jeon] 0932 0.764 0.820

lksan 0.4107* 0.427* 0.769*
ref. Jeonju : . .

f Jeonj 1.60 1633 21589

Jeungeup 0.182%* -0.036* 0.085™*
ref. Jeonju . . .

f Jeon] 1.200 0.963 1.089
Namwon 0.634%* 0.002 0.7747*
(ref. Jeonju) (1.706) (1.002) (2.170)
Kimjae -0.044%* -0.159%* -0.038*
(ref. Jeonju) (0.957) (0.852) (0962)
Wanju -0.468"* -0.3877%* -0.695%*
(ref. Jeonju) (0.626) (0678) (0.498)
Jinan 0.122%°%* 0.296"* D12
(ref. Jeonju) (1.130) (1.344) (1.188)
Muju 0.0777* 0.727* 0.257%*
(ref. Jeonju) (1.080) (2.069) (1.293)
Jangsu -0.648"* -0.445%* -0.388%*
(ref. Jeonju) (0.578) (0.640) (0.677)
Imsil 0.160%* 0.238* 0.088%*
(ref. Jeonju) (1.162) (1.269) (1.092)
Sunchang 0.010 0.007 0.216*
(ref. Jeonju) (1.010) (1.007) (1.247)

DID 4 DID5 DID 6
Before Before Before
Variable -After (2020) -After (2021) -After (2022)
Coefficient Coefficient Coefficient
(Odd Ratio)  (Odd Ratio)  (Odd Ratio)
Gochang -0.6371%* -0.592%** -0.579%*
(ref. Jeonju) (0.532) (0.553) (0.560)
Buan -0.223%* -0.287%* -0.264%%*
(ref. Jeonju) (0.800) (0.750) (0.774)
Weekda 0.440%* 0337+ 0.063***
Y (1553) (1.401) (1.066)
Hour
Morning peak 0.266™* 0.277%%* 0.426%**
(ref. Night) (1.305) (1.311) (1.631)
Daytime -0.380%* -0.266™* -0.295%**
(ref. Night) (0.684) (0.773) (0.744)
Evening peak 0.095™** 0.062%+* 0.072%**
(ref. Night) (1.100) (1.064) (1.075)
Season
Summer -0.236"* 0.063* -0.230"*
(ref. Spring) (0.790) (1.065) (0.794)
Autumn -0.178%* -0.075"* -0.319*
(ref. Spring) (0.837) (0.926) (0.726)
Winter 0.079*** -0.045"* 0.019°*
(ref. Spring) (1.082) (0.955) (1.019)
Model Performance
Observation 2,626,060 2995047 3,253978
AlC 1,692,068 1,741,216 3,235,628

Significance Level: ** p<0.001, *<p<0.01, *p<0.05

7ot S4H19] A9 | 23491 A9 ()] Gk, 1 vgrl
A% &() 9% vtk & 4= et

1. 2}&(Speeding)

(3 5 W40y Algfo] S} H&of v]Zl ko] gt Al
ZE(DID 1, DID 2, DID 3)¢] ¥4 A% Koj&c}, A+ 4
T}, gl4jo]Yo] ofo] HE{Ho| opd R HHr} ofFo] HE
A f 322 452 FeulehA FarF] AeR et -
Aoz vidoly Al H(Before) thB] AlZY T 20209] o2
o] RE{Y Y IS & 7HeAS oF 12.5% TAs o,
Before df8] 202199 11.6% A438+%3L, Before HH] 2022
o= 27.4% A4astgiet. 3 G %= (Coefficient)= DID
194 -0,1339|4] DID 3¢] -0.3192 el o] ofglo] HE-
A i 7150 vl G A= At 2G4 B At
I E 4 e AR Yt

A W BRAE SHEY B TIEET SRS
a2 AT B&EY 7Hsg0] RolAls ALE YEhdth
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Table 7. Model results for rapid deceleration

DID7 DID 8 DID 9
Before Before Before
Variable -After (2020) -After (2021) -After (2022)
Coefficient Coefficient Coefficient
(Odd Ratio)  (Odd Ratio)  (Odd Ratio)
Gochang -0.237%* -0.288%** -0.197%*
(ref. Jeonju) (0.789) (0.749) (0.820)
Buan -0.397%* -0.467%* -0 6477
(ref. Jeonju) (0.676) (0.630) (0.581)
Weekda -0.180%* -0.074%* -0.045%*
y (0.835) (0.929) (0.955)
Hour
Morning peak 0.253%* 0.219%* 0.194%**
(ref. Night) (1.288) (1.245) (1.215)
Daytime 0.058%** -0.004 0.050%**
(ref. Night) (1.060) (0.995) (1.052)
Evening peak -0.1371%+* -0.073%** -0.099%**
(ref. Night) (0.877) (0.929) (0.904)
Season
Summer 0127 -0.060%* -0.366™*
(ref. Spring) (0.881) (0.941) (0.693)
Autumn 0071 -0.190%** -0.1747*
(ref. Spring) (0.931) (0926) (0.839)
Winter -0.003 0.119%* 0.144%*
(ref. Spring) (0.997) (0.887) (1.121)
Model performance
Observation 2,626,060 2,995,047 32563978
AlC 1,634,990 1418172 1,340,365

DID7 DID 8 DID9
Before Before Before
Variable -After (2020) -After (2021) -After (2022)
Coefficient Coefficient Coefficient
(Odd Ratio)  (Odd Ratio)  (Odd Ratio)

Constant 3.145%* 2.083%** 1. 654%**
(23.220) (8.035) (5.230)

Treatment -0.080™* D3RR = Oh
effect (0.923) (0.722) (0.850)

SekcelFone 0.140%* 0.273%* 0.149%**
(1.150) (1.237) (1.160)

enr -0.127%* -0.426%* -0.802%**
(0.881) (0.652) (0.448)

Middle -0.045%* -0.046%** -0.084%**
school (0.956) (0.955) (0.919)
Hgh 0.038%** 0.049%* 0.006
school (1.039) (1.051) (1.0086)

Mart 0,233+ D270k -0.166%**
(0.792) (0.800) (0.846)

iarket -0.1717%* -0.046™* -0.052%**
(0.890) (0.954) (0.948)

BuS sto -0.092%+* -0.083%** -0.070%*
P (0.912) (0.920) (0.931)
TraifatEieH 0.035%* 0.034%+* -0.007
(1.036) (1.035) (0.992)

Tiafic -0.147%* -0.163%* -0.196%**
(0.868) (0.848) (0.821)

Shoed -0.973%* “0715%%* S Ul T
P (0.378) (0.489) (0.584)

City

Gunsan 0.570%* 0.456™* 0.052%
(ref. Jeonju) (1.768) (1578) (1.063)

lksan 0.093*** 0.053* 0.266*
(ref. Jeonju) (1.097) (1.055) (1.305)

Jeungeup -1.068%** -1.063%%* -0.957+*
(ref. Jeonju) (0.344) (0.345) (0.383)

Namwon -0.642%%* -0.865* -0.210%*
(ref. Jeonju) (0.526) (0.420) (0.809)
Kimjae 037 0.120™* 0.016
(ref. Jeonju) (1.458) (1.127) (1.016)
Wanju 0301 0.044* -0.030
(ref. Jeonju) (0.740) (1.045) (0.970)

Jinan 1.134%%* 0.982%** 0.741%%*
(ref. Jeonju) (3.108) (2.670) (2.099)

Muju 0.3847* 0.820™* 0.449%%*
(ref. Jeonju) (1.468) (2.272) (1.567)

Jangsu 0.057** -0.086* -0.143%*
(ref. Jeonju) (1.059) (0917) (0.866)

Imsil 0.344%* 0.3247* 0.255"%*
(ref. Jeonju) (1.417) (1.383) (1.290)

Sunchang -0.163* -0.083* 07 el
(ref. Jeonju) (0.850) (0.919) (1.194)

108 "==A=, wissd Hi6Z (2023)

Significance Level: #* p<0.001, *<p<0.01, *p<0.05

(Coefficient of -0.968 -1.042, and -0.687). E3, SAH]
(Odd Ratio)7} 1Hct 2 HE 7IE uf, WY, 0H/2% HFE
AlZHMorning and Evening Peak)o] 32217} 248 71573
o] r}, |

2. B712{Rapid Acceleration)

(& 6)°] DID 4, 5, 62 W40 A|3Jo] THaA} F740] 1
A AL A, Treatment Effect)ol thgh 4 35 Ko
Zo}, NYEIE= ()9 FF TA7E eREe, ol gl4o]
¥ Al3jo] ofglo] W oA F7IEE TN AL &9
ot FAHLR, ofFlo] REpd | F7M5E T 7HsAR Al
A(Before) TH] 20204101 4.8% ZH4aslgiom, 202190 oF
17.4% 748900, 202200 34,5% Zastgict,

F8 BANS T 9 AREE 3B LA GRS
7Fe/dE wole 8002 A (Market)Z "FEMart)29] 3
24 P 5K Traffic) 7171 USieh, =3, ARt He}
Bxo £0 wF 2379 JiHiksan)olA F7145E BE0l &
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Table 8. Model results for rapid lane change

DID 10 DID 11 DID 12
Before Before Before
Variable -After (2020) -After (2021) -After (2022)
Coefficient Coefficient Coefficient
(Odd Ratio)  (Odd Ratio)  (Odd Ratio)
Gochang -0.176%* -0.337%%* -0.290
(ref. Jeonju) (0.839) (0.713) (0.748)
Buan -0.006 -0.219%* -0.194%%*
(ref. Jeonju) (0.994) (0.803) (0.823)
Weekda 0.1871%* 0.254%% 0.066%**
Y (1.199) (1.289) (1.0689)
Morning peak D 255" 0.210%* 0.259%**
(ref. Night) (1.290) (1.234) (1.296)
Daytime -0.217%%* -0.092%%* -0.160%**
(ref. Night) (0.805) (0911) (0.851)
Evening peak 0.078%** 0.006 0.033***
(ref. Night) (1.081) (1.006) (1.034)
Season
Summer -0.297%* -0.029%* 0.364™*
(ref. Spring) (0.743) (0.970) (1.424)
Autumn -0.234%%* -0.324%* -0.316**
(ref. Spring) (0.791) (0.722) (0.728)
Winter 0.093*** 0.053%** 0.077*
(ref. Spring) (1.097) (1.055) (1.080)
Model performance
Observation 2,626,060 2995047 3,253978
AlC 880,261 986,412 677901

Significance Level: ** p<0.001, *<p<0.01, *p<0.05

9FomM(0Odd Ratio of 1,507, 1,533, and 2.159), T3, F7}&2
2.7 HEAIZE Before W8] 2020990 30.5%, 202199 31.1%,

2022991 53.1% Z7FFach A7 %+

2AE A

o, 95 HRA B9 7MY 8L 9 A0 Uehit

DID 10 DID 11 DID 12
Before Before Before
Variable -After (2020) -After (2021) -After (2022)
Coefficient Coefficient Coefficient
(Odd Ratio)  (Odd Ratio)  (Odd Ratio)
Constant -1 7520 -1.972% -1.154%*
(0.173) (0.139) (0.315)
Treatment 0.082%* 0.106*** 0.061**
effect (1.085) (1.117) (1.063)
spbeke 0.420%** 0.425%** 0.446%+*
(1.622) (1.531) (1.562)
Vear -0.169*** -0.137%* 2340
(0.845) (0.871) (0.296)
Middle -0.085%** -0.055%** -0.045%**
School (0.919) (0.945) (0.955)
Hgh -0.109%** -0.138%* -0.082%*
School (0.897) (0.870) (0.921)
Mart 0.037%** 0.060%*** 0.006
(1.038) (1.062) (1.006)
Market -0.062%** -0.242%* 0.144%*
(0.940) (0.784) (0.865)
BUS sto 0.082%** 0.137%** 0.047%*
P (1.085) (1.147) (1.042)
Train station o0rEs 0000 - ey
(0.925) (1.006) (1.053)
Traffic 0.080%** -0.033 -0.102%*
(1.083) (0.966) (0.902)
Gmred -0.432%** -0.194%* 0.247%*
P (0.649) (0.823) (0.785)
City
Gunsan 0.262%* -0.079** 0.192%%*
(ref. Jeonju) (1.300) (0923) (1211)
lksan -0.2171%* -0.3837%* -0.286™*
(ref. Jeonju) (0.810) (0.681) (0.750)
Jeungeup 0.224%* -0.266™* 0.076™
(ref. Jeonju) (1.257) (0.773) (1.079)
Namwon -0.888"* -0.909** -0.655"*
(ref. Jeonju) (0.411) (0.402) (0518)
Kimjae 0.078°* -0.051* -0.249%*
(ref. Jeonju) (1.081) (0.950) (0779)
Wanju 0.030 0.310%* 0.333"*
(ref. Jeonju) (1.030) (1.363) (1.396)
Jinan 0.428°* 0.534** 0.266**
(ref. Jeonju) (1.634) (1.706) (1.292)
Muju 0.390%* 0.964"* 0.173%*
(ref. Jeonju) (1.477) (2.622) (1.189)
Jangsu 0371 0.036 0.286™*
(ref. Jeonju) (1.458) (1.036) (1.331)
Imsil 0.649%* 0.647* 0.6568°*
(ref. Jeonju) (1914) (1910) (1.764)
Sunchang -0.100%* -0.017 -0.006%*
(ref. Jeonju) (0.905) (0.982) (0.993)

3. 222(Rapid Deceleration)

Gt 7)2 545 B4 A 498 Hojay, Yas 25
2(-)2] AtA0]H P value?l 0.001 U]RtO2 SAF o2 &
9ol ol= HlAoly] AP o R offlo] HEH | 3HEA}
9] 7 I FEo] WolRls AL 9uigt, FAFCE, 1l
Ao AJgf o]F offo] B F74S & 7Hs43-2 2020
ol 9F 7.7%, 2021801 ©F 27.8%, 20224 °F 15.0% 743 A
& Ikt

B2 74 (Bus Stop) 229 Ho] FoHHLE FUEE
g gEo| HoHH 2 HCoefficient of -0,092, -0.083, -0.070),
7| %}9(Train Station) 29| /o] Fold+E FUSE &
E2 WolHHCoefficient of 0,035 and 0,034), Wt 58%T
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Table 9. Model results for rapid turn

DID 13 DID 14 DID 15
Before Before Before
Variable -After (2020) -After (2021) -After (2022)

Coefficient Coefficient Coefficient
(Odd Ratio) (Odd Ratio)  (Odd Ratio)

Gochang 0.080%* 0.118%* -0.019
(ref. Jeonju) (1.083) (0.887) (0.984)
Buan -0.265%* -0 4T75%* 0.004
(ref. Jeonju) (0.767) (0.621) (1.004)
Weekda -0.067%* 0.008 -0.102%*
y (0.941) (1.008) (0.902)
Hour
Morning peak 0.089*** 0.110%* 0.022%**
(ref. Night) (1.093) (1.116) (1.022)
Daytime -0.086%* -0.081%* 0.019**
(ref. Night) (0.918) (0.921) (1.019)
Evening peak 0.010 -0.032%** -0.020**
(ref. Night) (1.010) (0.968) (0.979)
Season
Summer -0 2727 -0.110%* 0.316°*
(ref. Spring) (0.762) (0.895) (1.372)
Autumn -0.095%* -0.196%* -0.109%*
(ref. Spring) (0.909) (0.821) (0.896)
Winter 0.062%** 0.001 -0.3727*
(ref. Spring) (1.064) (1.001) (0.689)

Model performance

Observation 2,626,060 2,995,047 3263978

AlC 949,265 1,072,854 1,291,967

DID 13 DID 14 DID 15
Before Before Before
Variable -After (2020) -After (2021) -After (2022)
Coefficient Coefficient Coefficient
(Odd Ratio)  (Odd Ratio)  (Odd Ratio)
Constant 1.016%* 0.227* -0.662%**
(2.762) (1.265) (0.570)
Treatment -0.097%+* -0.087%* -0.634***
effect (0.908) (0.916) (0.530)
SekcelFone 0.284%* 0.305%* 0.397%**
(1.328) (1.357) (1.487)
enr -0.070%* 0.059%* 0.279%*
(0.932) (1.061) (1.322)
Middle 0.054%** -0.001 -0.127%*
school (1.055) (0.998) (0.880)
Hgh -0.139%* -0.088%** -0.092%%*
school (0.870) (0.915) (0.911)
Mart -0.044%+* -0.004 -0.109%**
(0.957) (0.995) (0.896)
iarket 0.060%** -0.034%** -0.015*
(1.062) (0.965) (0.984)
BuS sto 0.074%* -0.027%* -0.045%**
P (1.077) (0.972) (0.955)
TraifatEieH -0.110%* 0.030%+* -0.089%**
(0.896) (1.031) (0.914)
Tiafic 0720 -0.179%* -0.214%*
(0.842) (0.935) (0.806)
Shoed -0.617%* -0.485%* 0.076%**
P (0.540) (0.615) (1.079)
City
Gunsan 0.627* 0.129%* 0.349**
(ref. Jeonju) (1.872) (1.138) (147
lksan 0207 -0.346% -0.308™*
(ref. Jeonju) (0.813) (0.706) (0.734)
Jeungeup -0.287%* -0.636* -0.193**
(ref. Jeonju) (0.751) (0.529) (0.824)
Namwon 05317 -0.902%* -0.682%*
(ref. Jeonju) (0.588) (0.405) (0.505)
Kimjae 0.104%* -0.070** 0.015
(ref. Jeonju) (1.110) (0.931) (1.015)
Wanju 0.4327* 0578 0.149%*
(ref. Jeonju) (1.540) (1.783) (1.160)
Jinan 0557 0.658** 0.019
(ref. Jeonju) (1.745) (1.932) (1.019)
Muju 0.599™* 1.009%* 0.171%*
(ref. Jeonju) (1.820) (2.744) (1.187)
Jangsu 0.075%* -0.093** 0.042%
(ref. Jeonju) (1.078) (0.910) (1.043)
Imsil 0257 02717 0.1467*
(ref. Jeonju) (1.293) (1.312) (1157)
Sunchang -0.269%* -0.120** -0.087*
(ref. Jeonju) (0.772) (0.886) (0921)
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Significance Level: #* p<0.001, *<p<0.01, *p<0.05
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Figure 5. The treatment effects in the 15 models
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