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A road traffic crash results from a combination of factors related to the
components of the system comprising roads, the environment, vehicles and road users, and the way they
interact. Some factors contribute to the occurrence of a collision and are therefore part of crash
causation. Other factors aggravate the effects of the collision and thus contribute to trauma severity.
Some factors may not appear to be directly related to road traffic injuries. Some causes are immediate,
but they may be underpinned by medium-term and long-term structural causes. ldentifying the risk factors
that contribute to road traffic accidents is important in identifying interventions that can reduce the
risks associated with those factors. The main finding of this study i1s the nfluential factors in traffic
accidents.

Those independent variables are found to be influential and thus the
results can help increases the safety of vehicle collision avoidance system.
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A road traffic crash results from a
combination of factors related to the
components of the system comprising roads,
the environment, vehicles and road users,
and the way they interact. Some factors
contribute to the occurrence of a collision
and are therefore part of crash causation.
Other factors aggravate the effects of the
collision and thus contribute to trauma
severity. Some factors may not appear to be
directly related to road traffic injuries.
Some causes are immediate, but they may
be underpinned by medium-term and
long-term structural causes. ldentifying
the risk factors that contribute to road
traffic accidents is important in identifying
interventions that can reduce the risks
associated with those factors, and thus
increases the safety of vehicle collision
avoidance system.

This proposal is devoted to construct a
novel methodological framework to identify
risk factors for road traffic accidents.
Long-term human mobility data, weather
condition and Geographic Information
System (GIS) are combined to provide
analysis. The results give new mean to
understand the full complex causation
information in car accident cases.

The proposed methodologies provide an
exhaustive 'state-of-the-art’ to retrieve
road accident risk factors. Road and
Environment features such as speed, total
trip distance, place, day of week and so on

are extracted from massive
spatio-temporal dataset. These features
will be learned to estimate the

multidimensional risks of road accidents
and therefore risk of crash, which may
have occurred on the road segment during
a defined time period.

The accident data were divided into two
sets; one is those accidents occurred in
weekdays and the other one is those
occurred in weekends and holidays. The
traffic accidents data, land use data and
road characteristics were imported to QGIS
along with the 1km by 1km mesh data in order
to calculate the values explanatory
variables mesh by mesh. The basic
statistics of objective and explanatory
variables are summarized in Table 1. The
candidate explanatory variables will be
selected using an R function for model
selection in the model calibration

process.

3.1 Zero-inflated Negative Binomial
Regression

A zero-inflated model has a mixed
distribution function of a binary

distribution expressing the probability
of excessive zero when the count of
accidents is zero and a count distribution
such as the Poisson or negative binomial
distribution which represents the
probability of accidents count greater
than zero. Mathematical expressions are
shown below. A zero-inflated negative
binomial (ZINB) regression model for a
count random variable Y; are shown in Eq.
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where w ;
the
mesh number.

3.2 Model Calibration

The correlations coefficients among
variables have been conducted and reviewed
using R programming. The independent
variables with high correlation
coefficients with the dependent
variables- number of traffic accidents on
workday and number of traffic accidents on
weekend and holiday - have been chosen as
candidate explanatory variable. However,
independent variables with high
correlation coefficients with each other
are avoided to prevent the
multi-colinearity. Thus, only one will be
chosen among them, generally the one with
higher correlation coefficient with the
dependent variable. The correlation
coefficients among variables are
presented, for example, in Figure 1 and 2.
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Fig. 1. Correlation coefficients of land use
variables

Fig. 2. Correlation coefficients of climate
variables

The candidate variables are then included
in the model one by one while monitoring
the AlCc value. The models with lowest AlCc
value and most significant variables are
chosen, prefecture by prefecture.

4.1 Results and discussions

The results of model estimates for
Hokkaido and Tohoku region, Kanto region,
and Chubu region are calculated for
traffic accident on weekend and holiday as
well as the traffic accident on workday.
Sets of independent variables are varied
from prefecture to prefecture due to the
differences in prefectural characteristic
which affect traffic accidents; however,
independent variables found to be

significant for at least one prefecture

are number of shops, number of elementary
schools, number of sport facilities,
number of intersections, number of people
commuting to work by train, automobile,
bicycle, and on foot, number of rainy days,
and number of snowy days for traffic
accident on workday count component, and
urban area, and total length of roads for
zero-inflated component.

4.2. Conclusions and future work

The main finding of this study is the
influential factors in traffic accidents.
Those independent variables are found to
be influential; that is, number of shops,
number of elementary schools, number of
sport facilities, number of intersections,
number of people commuting to work by train,
automobile, bicycle, and on foot, number
of rainy days, number of snowy days, urban
area, and total length of roads are
statistically significant in the traffic
accidents models on workday; and number of
shops, number of department stores, number
of intersections, number of residents,
number of rainy days, number of snowy days,
urban area, and total length of roads are
significant in the traffic accidents
models on weekend and holiday.

After the identifying factors among land
use, climate, road and demographic
variables, it 1is necessary to develop
models that consider temporal changes.
Land use factors, which rarely change in
short period of time, and demographic
factors, which change also in a longer time
period should be considered. In addition,
it is necessary to include factors which
change daily or in a shorter time period
using real time cli-mate data and road
related data such as traffic volume and
speed to alert users when they enter high
risk zones.

By developing this approach, it could
improve the road safety and reduce traffic
accidents; it is anticipated that heavy or
fatal accidents will decrease and that
awareness of road users will be raised at
all time and all places.
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