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ABSTRACT

PURPOSES : This study tries to develop the accident models of 4-legged signalized intersections in Busan Metropolitan city with random
parameter in count model to understanding the factors mainly influencing on accident frequencies.

METHODS : To develop the traffic accidents modeling, this study uses RP(random parameter) negative binomial model which enables to
take account of heterogeneity in data. By using RP model, each intersection’s specific geometry characteristics were considered.

RESULTS : By comparing the both FP(fixed parameter) and RP modeling, it was confirmed the RP model has a little higher explanation
power than the FP model. Out of 17 statistically significant variables, 4 variables including traffic volumes on minor roads, pedestrian crossing
on major roads, and distance of pedestrian crossing on major/minor roads are derived as having random parameters. In addition, the marginal
effect and elasticity of variables are analyzed to understand the variables impact on the likelihood of accident occurrences.

CONCLUSIONS : This study shows that the uses of RP is better fitted to the accident data since each observations  specific characteristics
could be considered. Thus, the methods which could consider the heterogeneity of data is recommended to analyze the relationship between
accidents and affecting factors(for example, traffic safety facilities or geometrics in signalized 4-legged intersections).
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Table 1. Summary of Variable Description and Statistics

Variable Definition Mean |Std. Dev.|Min.| Max.
TOTPER Total number of accidents 12.44 10.11 0 45
MALANE Number of lanes on major road 6.30 1.99 4 10
MILANE Number of lanes on minor road 4,59 1.58 2 9
MALNWID Lane width on major road (m) 26.79 992 |145| 474
MILNWID Lane width on minor road (m) 20.40 6.68 92| 36
MAHEAVY Logarithm of heavy vehicle volume on major road 2.33 0.33 15| 29
MIHEAVY Logarithm of heavy vehicle volume on minor road 2.15 0.43 12 | 28
MAADT Logarithm of vehicle volume on major road except heavy vehicle volume 3.26 0.46 21| 41
MIADT Logarithm of vehicle volume on minor road except heavy vehicle volume 3.13 0.55 14| 3.9
MAENT Number of entrance/exit on major road 0.52 1.20 0
MIENT Number of entrance/exit on minor road 0.22 0.50 0
MAONLE Existence of left-turn exclusive lane on major road (yes:1,otherwise:0) 0.70 0.66 0
MAONLED Length of left-turn exclusive lane on major road 30.07 31.37 0 85
MIONLE Existence of left-turn exclusive lane on minor road (yes:1, otherwise:0) 0.63 0.49 0 1
MIONLED Length of left-turn exclusive lane on minor road (m) 26.19 27.06 0 85
MAONRI Existence of right-turn exclusive lane on major road (yes:1, otherwise:0) 0.26 0.44 0 1
MIONRI Existence of right-turn exclusive lane on minor road (yes:1, otherwise:0) 0.41 0.49 0 1
MAPED Existence of pedestrian crossing on major road (yes:1, otherwise:0) 0.85 0.36 0 1
MAPEDD Distance of pedestrian crossing on major road (m) 3.22 7.85 0 31
MIPED Existence of pedestrian crossing on minor road (yes:1, otherwise:0) 0.93 0.26 0 1
MIPEDD Distance of pedestrian crossing on minor road (m) 433 7.96 0 27
MALFSIG Existence of left—turn signal on major road (yes:1, otherwise:0) 0.74 0.44 0 1
MILFSIG Existence of left-turn signal on minor road (yes:1, otherwise:0) 0.81 0.39 0 1
MAMED Existence of median barrier on major road (yes:1, otherwise:0) 0.11 0.32 0 1
MAMEDD Length of median barrier on major road (m) 5.89 16.79 0 |58.35
MIMED Existence of median barrier on minor road (yes:1, otherwise:0) 0.11 0.32 0 1
MIMEDD Length of median barrier on major road (m) 3.15 13.71 0 | 715
MAISLAND Existence of pedestrian island on major road (yes:1, otherwise:0) 0.74 0.44 0 1
MIISLAND Existence of pedestrian island on minor road (yes:1, otherwise:0) 0.63 0.49 0 1
MASHOULD Right shoulder width on major road (m) 0.62 0.08 | 05| 07
MISHOULD Right shoulder width on minor road (m) 0.62 0.08 05| 07
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Table 2. Modeling Estimation Results of Fixed— and Random Parameter Models

NA : not applicable

Fixed Parameter Random Parameter
Variable Model(FPM) Model(RPM)

Coefficient| t—value |Coefficient| t—value

Constant 2.16 3.92 2.16 3.53
MALANE(Number of lanes on major road) 0.12 3.35 0.12 3.46
MILANE(Number of lanes on minor road) 0.13 2.63 0.14 2.68
MAHEAVY(Logarithm of heavy vehicle volume on major road) 1.33 5.50 1.35 6.27
MIADT(Logarithm of vehicle volume on minor road except heavy vehicle volume) 118 7.89 1.20 6.60
Standard deviation of parameter distribution N.A N.A 0.99 10.07
MAENT(Number of entrance/exit on major road) 0.37 3.62 0.36 2.86
MIENT(Number of entrance/exit on minor road) -1.13 -3.50 -1.15 -278
MAONLE(Existence of left-turn exclusive lane on major road (yes:1, otherwise:0)) -0.75 -5.00 -0.73 -4.26
MAONLED(Length of left-turn exclusive lane on major road) —-0.01 -3.14 -0.006 -3.04
MAONRI(Existence of right-turn exclusive lane on major road(yes:1, otherwise:0)) 0.42 2.63 0.39 2.34
MAPED(Existence of pedestrian crossing on major road(yes:1, otherwise:0)) —0.97 -4.48 -0.96 -5.19
Standard deviation of parameter distribution N.A N.A 0.93 5.99
MAPEDD(Distance of pedestrian crossing on major road (m)) -0.06 -5.38 -0.07 —4.81
Standard deviation of parameter distribution N.A N.A 0.04 7.36

MIPEDD(Distance of pedestrian crossing on minor road (m)) 0.05 6.07 0.05 6.41

Standard deviation of parameter distribution N.A N.A 0.05 9.81
MALFSIG(Existence of left—turn signal on major road (yes:1, otherwise:0) -1.15 -6.68 -1.14 -6.86
MILFSIG(Existence of left-turn signal on minor road (yes:1, otherwise:0) -0.59 -4.50 -0.59 -4.48
MAMED(Existence of median barrier on major road (yes:1, otherwise:0) -5.01 -2.26 -5.16 -2.23

MAMEDD(Length of median barrier on major road (m)) 0.09 2.20 0.093 217
MIMEDD(Length of median barrier on major road (m)) 0.02 3.99 0.02 4.05

Dispersion Parameter( ) 0.015 (0.351)
Number of Observations 108
Log-likelihood with constant only —599.502
Log-likelihood at convergence —-297.513 —294.516
p? 0.503 0.508
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Table 3. Marginal Effects and Elasticityes of Fixed—
and Random Parameter Models

Fixed Parameter Random Parameter

marginal | elasticity | marginal | elasticity

MALANE 1.50 0.76 1.16 0.74
MILANE 1.65 0.62 1.37 0.64
MAHEAVY 16.59 1.33 13.35 1.35
MAENT 4.51 0.19 3.59 0.19
MIENT -13.81 -0.25 -1.37 -0.25
MAONLE -9.28 -1.12 -7.21 -1.07
MAONLED| -0.08 -0.20 -0.06 -0.19
MAONRI 5.16 0.34 3.92 0.33
MALFSIG -14.21 -2.15 -11.28 -2.12
MILFSIG =742 —-0.81 -5.89 —-0.81
MAMED -61.42 -149.48 -51.10 —172.44
MAMEDD 1.10 0.53 0.92 0.55
MIMEDD 0.19 0.05 0.15 0.05
MIADT 14.60 1.18 11.90 1.20
MAPED -11.97 -1.64 -9.56 -1.62
MAPEDD -0.79 -0.20 -0.66 -0.21
MIPEDD 0.66 0.23 0.52 0.23
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