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Abstract

Recently, the development of improving road geometries and automobile technologies have
enabled high-speed driving, and drivers passing through towns and villages may not recognize
their entrance to the village zone, resulting in a high severity of traffic accidents when it occurs.
As aresult, protective measures are implemented in the form of village zone to reduce pedestrian
accidents and safeguard locals. The previous evaluations of the effectiveness of improvement
projects have been limited to simple before and after comparisons of traffic accident frequen-
cies or rates, which do not take into account inherent regression to the mean effects, traffic
volume, and temporal trends. To remedy these limitations, this study has utilized the empirical
bayes method to get a more accurate analysis of the reduction in traffic accidents, while also
testing the significance of changes in the ratio of specific accident types compared to the total
number of traffic accidents through the wilcoxon signed rank test. Results revealed a 28.98%
decrease in all types of accidents, a 50.52% decrease in serious and fatal accidents, and a
66.89% decrease in fatal accidents. Furthermore, the analysis found that the number of
vehicle-pedestrian accidents did not show statistical significance at a 95% confidence interval,
emphasizing the need for proactive installation of safety facilities to reduce pedestrian
accidents when installing safety facilities in Village Zones in the future. It is also recommended
to continue exploring potential sites for improvement projects to protect residents while
prioritizing the maintenance of existing zones.

Keywords: empirical bayes method, pedestrian accident, regression to the mean, village zones,
wilcoxon signed ranked test
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of Land, Infrastructure and Transport, 2020). "F=59 B3 47F0] 7fd T += Figure 13} 2t

—

| 11. Crosswalk Concentration Lighting

10. Crosswalk Central Island

9. Enforcement Camara

6. Pedestrian and Roadway Separation Ling
7. Pedestrian and Roadway Separation Marking
8. Sidewalk Installation

4, Rad Slip-Resistant Pavemant
5. Pavement Marking

1. Start of Village Zone Sign
2. Speed Limit Sign
3. Village Zone Sign

Figure 1. Conceptual diagram of Village Zone (Ministry of Land, Infrastructure and Transport, 2020)
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n_ Z‘/v;zbserved,A/E‘/Vexpea‘e:d,A
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n*(n*+1)
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Table 1. Variables related to traffic and roadway geometric characteristics

Variable Mean S.D. Min. Max.
AADT (veh/day) in before period 12394.099 10076.455 1202 37287
AADT (veh/day) in after period 14041.586 10764.098 1134 40538
Length (km) 1.555 0.721 0.450 3.500
Maximum speed limit (kmph) 56.250 11.047 30 70

Table 2. Descriptive statistics of treated segments

Variable Crash frequency in before period ~ Crash frequency in after period

Mean S.D. Min. Max.  Mean S.D. Min. Max.

Severity Number of total crash 23.929 22426 1 97 16.571 16.485 0 70
Number of serious and fatal crash 10.768  10.340 0 45 5.036  4.748 0 18
Number of fatal crash 1.536  1.56 0 6 0.304  0.658 0 3

Crash  Number of vehicle to vehicle crash 19.857 19.663 1 91 14.554  14.930 0 66
type Number of single vehicle crash 1732 2.203 0 10 0.750  1.083 0 4
Number of vehicle to pedestrian crash  2.339  2.699 0 14 1.268 2004 0 8
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Figure 2. (a) Reduction rate of crash severity and types between before and after the event, (b) Changes in the distribution of
crash severity and types before and after the event
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Table 3. Results of SPF model estimation

Classification Total crash Serious and Fatal crash Fatal crash

Model equation 1 = exp(B, +log(t, L)+ B,log(AADT)), k; =~/L
Estimated By -1.5059 -1.8467 -4.0845*
coefficients (1.1850) (1.1823) (1.7460)

B 0.2963* 0.2467* 0.2488*

(0.0139) (0.0135) (0.0187)

y 1.435 1.223 0.835
—2LL 392.6 309.5 120.5
AIC 398.6 315.5 126.5
BIC 404.4 321.4 132.4

note : 1) The numerical value in the () indicates the standard error
2) The * symbol indicates statistical significance at the significance level of 0.05
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Table 4. The effectiveness of total crash

Observed crash Estimated crash frequency Expected crash Estimation of the safety
. frequency in before period frequency in after effectiveness
Site No. . . -
Crash frequency Expected crash period without Safety Crash reduction
Before  After . . . ~
estimated from SPF frequency improvement  effectiveness(6) rate(%)
1 15 5 7.6 14.3 14.4 0.35 65
2 31 33 32.7 31.1 31.2 1.06 -6
3 16 8 22.5 16.4 16.5 0.49 51
4 16 9 8.7 15.2 14.9 0.60 40
5 8 4 8.2 5.4 5.3 0.76 24
Total 1340 869 843.5 1189.1 1223.5 0.71 29
AR AL A ZHL A AR & LF bl A AR STE STk ek R EAYSHRAIEE, A &
Auipg 73] SIS PRI A 07 0.49% FEIACH Table 5. ok B8 8877} Al A7
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Table 5. The effectiveness of serious and fatal crash

Observed crash Estimated crash frequency Expected crash Estimation of the safety
. frequency in before period frequency in after effectiveness
Site No. . . :
Crash frequency Expected crash  period without Safety Crash reduction
Before After . . . -
estimated from SPF frequency improvement effectiveness(f) rate(%)
1 5 2 3.7 4.7 4.8 0.42 58
2 22 18 14.7 20.9 21.0 0.86 14
3 8 3 10.1 8.3 8.4 0.36 64
4 11 5 4.4 9.5 9.3 0.54 46
5 5 1 4.1 4.8 4.7 0.21 79
Total 603 258 376.3 513.5 521.4 0.49 51
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Table 6. The effectiveness of fatal crash
Observed crash Estimated crash frequency Expected crash Estimation of the safety
. frequency in before period frequency in after effectiveness
Site No. . . :
Crash frequency Expected crash period without Safety Crash reduction
Before  After . . . -
estimated from SPF frequency improvement effectiveness(6) rate(%)
1 0 0 0.4 0.3 0.3 0.00 100
2 1 3 1.6 1.4 1.4 2.10 -110
3 1 0 1.1 1.1 1.1 0.00 100
4 2 0 0.5 0.8 0.8 0.00 100
5 2 0 0.4 0.7 0.7 0.00 100
To.tal 86 1& 41:0 50:8 51:3 O..33 67
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Table 7. Statistical significance test results of changes in the proportions of crash types

Classification Serious and Fatal Fatal Vehicle to pedestrian

crash(total) crash(total) crash

Total number of site (n) 56 56 56

Simple average ratio in before period 0.450 0.064 0.098

Simple average ratio in after period 0.304 0.018 0.077

Simple difference in the before—after ratio -0.146 -0.046 -0.021

n* 50 38 43

Estimated effectiveness (AvgP,; ;) -0.112 -0.080 -0.036

T 303 110.5 324

E(T) 637.5 370.5 473

Var (T) 10730.8 47540 6858.5

Z -3.229 -3.771 -1.799

p—value 0.0012 0.0002 0.0720

Statistical Significance (Significant 95%) Significant Significant Not significant

note: 1) n* represents the effective sample size, excluding sites where the total number of crashes in after period is 0 and sites with the
same before—after ratio
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