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Abstract 
Road fatalities are the number of deaths caused by road accident intentionally or 
unintentionally. Previous studies show that the number of road fatalities in Malaysia is still 
concerning and increasing from year to year. This unresolved issue was not only life 
threatening but it also potentially gives major problems to the economic growth in the 
country. This study aims to determine the best model in forecasting road accident fatalities 
in Malaysia. There are two methods used which are Autoregressive  Integrated Moving 
Average (ARIMA) model and Auto-Regressive Poisson model. Each of the model was 
constructed and analysed by using Statistical Package for Social Science (SPSS) and R Studio, 
then the models were evaluated and compared to each other based on their error value. The 
error measure that used in this study are Relative Fit Error (RFE), Mean Absolute Percentage 
Error (MAPE), Mean Absolute Deviation (MAD), Mean Squared Error (MSE) and Root Mean 
Squared Error (RMSE) by selecting the lowest value of error measure. The lowest error 
measure considered as the best model and will be used to forecasts the number of road 
deaths in five years ahead that is 2021 until 2025. The results indicate that the best model is 
ARIMA (0,2,1) from the Box-Jenkins method as it has the lowest error measure as compared 
to Auto-Regressive Poisson model. On this basis, it is recommended that future research to 
implement ARIMA model in forecasting and to include other type of model to be compared 
with in measuring the error measure. 
Keywords: Road Fatalities, Autoregressive Integrated Moving Average (Arima), Auto-
Regressive Poisson, Forecast 
 
Introduction  
According to the World Health Organization’s (WHO’s) in the global status report (2018), 
approximately 1.35 million deaths each year as a result of road traffic crashes and 54% of it 
were caused by vulnerable road users. WHO also stated that even though most of the 
countries have approximately 60% of the world’s vehicle, more than 90% of the world’s 
fatalities on the roads were tend to take place in the low- and middle-income countries which 
also a leading cause of death for children and young adults age of 5-29 years old.  In Malaysia, 
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there was 15,044 total of road traffic accidents which consists of 6,167 deaths, 3,022 serious 
injuries and 5,855 minor injuries in 2019. According to Malaysian Institute of Road Safety 
Research (MIROS), registered vehicle in 1995 was 6,802,375 and had increased to 22,702,221 
in 2012 that holds three times the number on 1995 This statistic shows that people were 
depending primarily on vehicles in their daily lives which lead to the increment in road 
fatalities, traffic congestion, and pollution (Urie et al., 2016). Figure 1.1 below shows the 
distribution of road death in Malaysia from 1980 to 2020 as reported by MIROS. 

 
Figure 1.1: Distribution of Road Death in Malaysia 

 
The number of road deaths continues have been alarming, and it was recognized as a global 
issue in every country (Uzumcuoglu et al., 2016). This problem was not only life-threatening 
but indirectly could had a huge impact on the country’s economic growth if not curbed 
immediately. Malaysia was also experiencing the same problem with no exception, according 
to the Department of Statistics Malaysia (2019), they stated that there were 548598 road 
accidents cases that occurred during 2018 in Malaysia. DOSM (2019) also reported that 
transport accidents were one of the top ten causes of death in 2018 in Malaysia. 
Based on the current situation, reducing accidents to reduce the number of deaths had 
become an urgent issue that the government must address. The number of fatalities in road 
accidents must be forecasted to develop a road safety plan in terms of personnel, budgets, 
and policies. Therefore, forecasting road fatalities is a major step in determining the target 
for road safety (Wittenberg et al., 2013). Hence, the Malaysian Road Safety Plan 2021-2030 
was currently under development. Malaysia’s Road Safety Plan 2021-2030 was also a rolling 
planned that had been adjusted as needed to meet the goal of reducing road accident deaths 
and injuries (Road Safety Plan 4 (2021-2030).  
 
Methodology 
Description of Data 
The secondary data from Royal Malaysia Police (PDRM) was used with the main variable was 
the number of fatalities (death) in road accidents for every year starting from 1972 until 2020. 
The next variable was the total population of Malaysians by year starting from 1972 to 2020 
from Department of Statistics Malaysia Official Portal (DOSM). Besides the data on the 
number of registered vehicles annually starting from 1972 until 2020 from Road Transport 
Department Malaysia (JPJ).   
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ARIMA Time Series Model 
 ARIMA modelling was commonly applied to time-series analysis, forecasting and control. The 
term ARIMA was an acronym for the combination that comprises of Auto Regressive (AR) 
Integrated (I) Moving Average (MA) models. In 1970, Box and Jenkins introduced the ARIMA 
model. It was also known as Box-Jenkins’s methodology, which contained a set of operations 
for recognizing, estimating, and diagnosing ARIMA models using time series data. ARIMA 
models have demonstrated their capacity to deliver accurate short-term prediction. In terms 
of short-term prediction, it consistently defeated complicated structural models. The future 
value of a variable in an ARIMA model was a linear combination of previous values and past 
errors, expressed as follows:  
Yt = ∅0 +∅1yt-1 +∅2yt-2 +...+∅pyt-p +εt −θ1 ε t-1 –θ 2 ε t-2 −...−θ qε t-q   (1.0) 
where, yt was the actual value and εt was the random error at t, ∅i and θj were the coefficients, 
p and q were integers that were often referred to as autoregressive and moving average, 
respectively. 
 
Poisson Regression Model 
For modelling count data, the Poisson regression model is frequently referred to as a common 
model. The Poisson regression model usually was used for most count data in road safety 
modelling because it fits the statistical features of count data and flexible enough to be 
reparametrized into other types of distributional functions (Cameron & Trivedi, 2001). The 
purpose of Poisson regression is to predict a dependent variable made up of count data when 
there is one or more independent variables. Poisson regression will be able to determine 
which of the independent variables (population, number of registered vehicle and road length 
in Malaysia) have a statistically significant effect on the dependent variable (number of road 
accident death). 
 
Results and Discussions 
ARIMA Time Series Model 
This study starts by plotting the data, auto-correlation function (ACF) and partial 
autocorrelation function (PACF) in the collection to ensure more reliable stationary condition 
of the data. Based on the plot we can see that the data has an increment pattern from 1972 
to 2020. This has not met the stationarity assumption, thus another assumption checking was 
done by checking the auto-correlation function (ACF) and partial auto-correlation function 
(PACF). A statistical test that also known as a unit root test is one of an alternative way in 
determining the stationary status of a data. The result shows that the time-series data is non-
stationary. A further analysis was done to ensure the data is stationary. This study conducted 
model identification in determining the value for ARIMA (p,d,q) where p: autoregressive 
terms, q: the number of non-seasonal differences needed for it to be stationary, and q: the 
number of lagged forecast errors in the predicted equation. The result shows the best model 
was ARIMA (0,2,1) in order to fulfil stationary assumption and to forecast the number of road 
fatality in Malaysia for the next five years. The model then was checked again to ensure the 
stationary status with ACF and PACF. Finally the result shows the number of road fatality was 
stationary-based status. Since the data is stationary, therefore ARIMA (0,2,1) is the best value 
in predicting the number of road fatalities in Malaysia. 
Poisson Regression Model 
The Omnibust Test shows that the Poisson regression model is statistically significant since its 
p-value is 0.000.  
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Table 1: Parameter of Estimates of Poisson 

Parameter B Sig. 

Intercept 6.215 0.000 

Population 0.0000001326 0.000 

Number of registered 
vehicles 

-
0.00000006791 

0.000 

Road length 0.000001127 0.000 

The model also shows that the independent variables which are population, number of 
registered vehicles and road length have a significant relationship towards the model as 
shown in the above table. 
From the table, the equation of this regression model is as follows:  
𝜇𝑖=

𝑒𝑥𝑝6.215𝑒𝑥𝑝0.0000001326Population−0.000000006791Number of registered vehicles+0.000001127Road length 
(2.0) 
 
Conclusion 
ARIMA model has been considered the best model in forecasting road accident fatalities in 
Malaysia. According to model identification for ARIMA time series model, it shows that ARIMA 
(0,2,1) is the best model to fulfil the assumptions and forecast the number of road death in 
Malaysia for upcoming five years.  
As the recommendation for the future research, the sample size or number of observations 
for data collected either primary data or secondary data should have been larger. Since the 
number of observations are small, the finding for certain model could not be achieved. In this 
study, the sample size is small which is 49 years for annual data. As a result, one of the models 
analyses that has been conducted in the study which is negative binomial regression model 
could not be used to predict or forecast the number of road accident fatality because all of 
the variables used were found not significant to the model. Therefore, by increasing the 
sample size and including more independent variables, other models could be used in 
forecasting road accident fatalities in Malaysia. 
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