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Abstract

The main objective of this study is to enhance highway safety among vulnerable users such as children
and elderly people through the investigation of crash characteristics and travel behaviors affected by a rapid
demographic change. Both a conventional linear regression model and a beta regression model were estimated
with 11 independent variables. No variable was found to be significant by the conventional regression model
at 95% significance level whereas seven variables turned out to be significant in the beta regression model,
indicating that it is very important to consider the characteristics of a dependent variable in model estimation
process. It is found that two explanatory variables were positively related with the ratio of crash occurrence
while the other five variables were negatively associated.
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Figure 1. Trends in the number of deaths and injuries by years (2010-2014)
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Table 1. Descriptions of variables used in the study

Variables Descriptions Mean St. Dev Min Max
Dependent
crash ratio Number of vulnerable users related crashes divided by the 0,128 0,024 0.076 0,189
total number of crashes
Independent
pop_ratio Ratio of number of vulnerable users to total population 0.222 0.013 0,198 0.240
resi_area Area of residental areas in districts (X1,000,000m) 12,83 4,31 5,73 23.99
com area Area of commercial areas in districts (X<1,000,000m) 1.01 0.97 0.15 3.91
desig zone Ratio of number of protection areas designated to total 0,282 0.064 0.194 0.395
number of protection areas targeted
local st Ratio of road length being less than 12m in width to total 0,767 0,066 0,600 0,882
road length
budget Ratio of budgets invested in traffic safety to total amount 0,056 0.034 0.004 0.141
of budgets allocated in transportation fields
drive behav Driving behavior part of Social Culture Index 0.440 0.507 0.000 1.000
(1 if the score of this part is greater than average,
0 otherwise)
safety Traffic safety part of Social Culture Index 0.640 0.490 0.000 1.000
(1 if the score of this part is greater than average,
0 otherwise)
walk behav Walking behavior part of Social Culture Index 0.640 0.490 0.000 1.000
(1 if the score of this part is greater than average,
0 otherwise)
vulnerable Vulnerable users part of Social Culture Index 0.600 0.500 0.000 1.000
(1 if the score of this part is greater than average,
0 otherwise)
violation Number of violations per person in districts 0.039 0.022 0.010 0.102
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