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Abstract: The accident severity index of Albania has shown an increasing trend, although in 2020 there was a marked decrease of total 

accidents but some increase of fatal accidents. Looking at various risk factors—time, location, or speeding—this paper aims to develop a 

probability model that predicts accident-risk levels—flagging particularly hazardous locations or dangerous stretches of highway 
throughout the country—by using a Poisson model under a Bayesian Approach that can be used to predict the number of accidents occurring 

in a city per year from data collected.. From statistical data of a year of reference, the parameters of these model are comp uting, with which 

the final distribution is considered that predicts the occurrence of car accidents in a city. The model can be very useful to those who working 
in the transportation and public safety sectors providing them information that could help make modifications, whether it is designs of the 

road or different signage, to protect drivers and citizens. 
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1. Introduction 

Road accidents are essentially caused by improper interactions 

between vehicles, between vehicles and other road users and/or 
roadway features. The situation that leads to improper interactions 

could be the result of the complex interplay of a number of factors 
such as pavement characteristics, geometric features, traffic 

characteristics, road users‟ behavior, vehicle design, drivers‟ 
characteristics and environmental aspects. Thus, the whole system 

of accident occurrence is a very complex undertaking. 

Engineers often have to analyze accident data to estimate the 
level of safety at different road infrastructure elements (segments 

and intersections) in order to identify hazardous (unsafe) locations 

and to evaluate the effectiveness of road safety countermeasures. By 
“safety” is meant either the true underlying accident rate or the true 

underlying accident frequency at a location. Statistics and applied 
mathematics can be very useful providing a variety of methods 

available to analyze road traffic accident data. As in other 
disciplines of statistics, the analysis of accident data is concerned 

with the determination of parameters and constants which has great 

practical importance―such as the true accident frequency/rate at a 
location but whose values are and cannot be precisely known.[1] 

 Finally, in this paper we present a distributions of Bayes Rule 

that predict the probability of occurrence of accidents in Albania, 
which is a specification of a Translated Poisson Mixture Model, 

which presents a weighted average of occurrence rates of observed 
car accidents. From statistical data of a year of reference, the 

parameters of the model is calibrated, with which the final 

distribution is considered that predicts the occurrence of car 
accidents in intersections for various temporary horizons.  

 

1. Traffic accident situation in Albania 

1.1.General 
In Albania traffic accidents occur for various reasons. The 

major causes are: part of the road network is unfinished and lacks 

road protection and road signaling as well as supplementation with 
other elements of road safety, such as pedestrian crossings, metal 

guards, delineators, chevrons, etc; existence of black spots in the 

national road network; lack of lighting through roundabouts and 
level crossings in the national road network; non-implementation of 

traffic rules by road users such as: drivers, pedestrians, 
motorcyclists, etc. 

Recently some measures regarding improvement of traffic have 
been undertaken in the city. Some of these measures are a one-way 

road system on a number of major arterials, improvement of 
geometrics of the intersections, and greater attention to road 

markings and signage. As a result there has been some 

improvement in the average travel speed of vehicles.[2] 
 

 

1.2.Nature of accidents 
According to official data, a decade ago, 322 deaths were 

registered annually from road accidents. While last year only 181 

deaths were recorded - a decrease of 44%. In February 2021, there 
are 79 road accidents out of 106 accidents that occurred in February 

2020, decreasing by 25.5%, compared to the same period of the 

previous year. In the first half of 2021, there are 204 road accidents 
out of 199 accidents that occurred in the first half of 2020, 

increasing by 2.5%, compared to the same period a year earlier. In 
February 2021, the number of injured (killed and injured) is 103 

people from 144 a year ago, decreasing by 28.5%. In the first half of 
2021, the number of injured is 268 people out of 266 people, 

increasing by 0.8% compared to the same period in 2020. In 

February 2021, the number of deaths from road accidents is 18 
people out of 12 people killed in February 2020.  

In February 2021, road accidents, in 81.0% of cases, occurred 
as a result of the driver's behavior. The highest number of accidents 

in this period was committed by the age group 25–34 years, 
accounting for 31.6% of the total number of accidents. Accidents in 

this age group have decreased by 10.7%, compared to the same 
period a year ago.[3] 

 

1.3.Accident severity index 
The Accident severity index measures the seriousness of an 

accident. It is defined as the number of persons killed per 100 

accidents. Table below presents the Accident severity index for 
Albania during the period 2015-2020. It is seen that the Accident 

severity index has gradually increased from 10.02 in 2015 to 11.32 
in 2020.[4] 
 

     Table 1: Accident severity index 

    Year 
  Number of 

persons killed 

    Total number  

    of accidents 

    Accident  

severity index 

    2015 
    2016 
    2017 
    2018 
    2019 

    2020 

 270 
 269 
 222 
 213 
 227 

        181 

2692 
2778 
2611 
2291 
2044 

       1598 

10.02 
  9.68 
  8.50 
  9.29 

       11.10 

11.32 

Source:Albania Traffic Police. 
 

Although road accidents resulting in loss of life have been 

declining, Albania ranks seventh in Europe for their highest 
number. In 2018, the ratio of accidents resulting in life in Albania 

was 75 per 1 million inhabitants, according to monitor calculations 
based on data published by INSTAT. In relation to the countries of 

the European Union, Albania is ranked among the countries with 

the highest rate, together with Macedonia, which for the past year 
marked an increase in fatal accidents.[5] 
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2.Prediction of road accident in Albania with  

Bayesian approach 

 
2.1.Data Sets 
The involved data for this work is referred to vehicular crashes 

that have happened in the road of the city of Albania. This 

information has been provided by the Albania traffic police  and 
spans the period from 2015 to 2020. It is significant to consider that 

the quality of the information of the group of data of road accidents 
is little reliable, due to a series of systematic errors and 

inconsistencies as registry omissions, arrangement between 

involved parts without authority participation or other unregistered 
crash events. Unfortunately, this is a common situation for these 

records.  
Table 2 shows more detailed data of accidents of the 10 location 

of the greatest rate of accidents for year 2020. Sites names of each 
of these location are shown, and the counting of number of 

accidents per month is listed. 

 
Table 2: Data of monthly vehicular accidents, year 2020 

Site         Jan  Feb  Mar  April   May  June  July  Aug  Sep   Oct   Nov  Dec 

Tirane       7     1      4       2         0        2       4       4     3       2       2       3 

Durres       0     2      5       3        2        3       0        4      1      4       4      1 

Elbasan     1      3      0      0        2        3       1        4      4      2       1     1 

Fier           1      2      0       3       2        3       2        2      2      2       2     4 

Vlore         0      0     0       0       0        0       1        2      4      0       0      1 

Korce        0      1     0       0        0        1       0       1      1      1       1      0 

 Lezhe       2      0     0       1        2        1       2       1      5      2       3      1 

 Berat        1      0     1       0        1        0       1       1      1      1       0      0 

Kukes       0      0     0       0        0        1       0       3      0      0       1       0 

Diber        1      0     0       0        0        0       1       1      0      0       0       2 
 

Source:Albania Traffic Police, author,s calculations, 2021 
 
 

2.2.Bayesian Approach 
Bayesian methods are distinguished from “conventional” 

methods in that any parameter in a problem (such as the true 
accident frequency/rate at a location) is regarded as a random 

variable with a probability distribution. Whereas in „conventional‟ 

methods the observed accident experience i at a site is considered to 
be an unbiased estimate of the true level of safety at a site, Bayesian 

assumes that the observed accident experience i is a variable and 
that it is Poisson distributed about  μ– the true level of safety. 

There has been considerable discussion recently on the benefits 
and limitations of Bayesian methods for the analysis of traffic safety 

data and, in particular, of crash data arising from intervention 
studies. The emphasis has been on the relative merits of traditional 

before/after studies and Bayesian approaches in various flavors 

including empirical (EB) and full (FB) Bayesian estimation.[6] 
The Bayesian approach assumes that a probability distribution 

can be found before any data become available―this distribution is 
called the prior distribution of the parameter. According the Al-

Masaeid (1997), the Bayesian approach is a probabilistic method 
capable of augmenting the most recent information with the 

available historical data or prior knowledge to achieve better 
estimates.[7] 

Perhaps because of its perceived complexity Bayesian methods 

are not often used to analyze accident data even though the general 
consensus is that Bayesian methods are superior to conventional 

methods (Abbess et al. 1981). The objective of this paper is to 
provide guidelines on how the Bayesian approach can be used to 

estimate safety (accident rate/frequency) at any location (segment or 
intersection) or a group of locations, and how these estimates can 

then be used to identify accident prone locations and to evaluate the 

effectiveness of remedial measures.[8] 
 

 
 

2.3.Mixed Poisson distributions 
This model for vehicular accident forecast calculates data of 

crashes where the number of accidents assumes that Xit occurs in a 

period of time t in the site i independently to another site, 
considering an initial uniform distribution and a Poisson likelihood 

function P(Xit/μ) ~ Poisson(μ).[9] 
Vehicular flow is assumed constant for all the sites, the 

intersections are of equal geometry and all accidents are of the same 

type, i.e. the observed data set (x1,x2,…,xn) has accident rates 

μi=(μ1,μ2,…,μn), under E(Xi/μ) = var(xi/μ)= X . Generalized a 
posteriori expression can be written in the form: 

P(μi/Xit)= 
1 !
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Expression (2) represents a weighted average of Poisson 
distributions for different μi for each xi observations, and can be re-

written in a normalized fashion:  
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1 1 1 2
1 2

( / ) ( / )1 1
! !1 1

x x
e e

P x P xi i
x x

 
 

 

 

  

                           

1

... ( / )1
!1

x n
en

P xi
x








                                 (2) 

Initially apply expression (2) to any of the site. As an 

illustrative example, we are referring to the first location of table 2 
(Tirana), which present 6 different monthly rates for year 2020. 

Considering the equal probabilities for each of them (0.166), we 
obtain the probability of accidents in this site. The regression of the 

average has been made with monthly parameters μi=(μ1, μ2,…,μn)  
and real data using a linear regression μi = 0.425 Xit  + 0.22, thus, 

the considered annual average is   = 1.4241. Table 3 shows the 

results for each occurrence of accidents in the location we have 
considered. 

 
Table 3: Mixtures of Poisson Probabilities, location Tirane 

Month          Real            Mixture             Normalized           Estimated 
      accidents       of Poisson                                   accident rates 

 

January            7             0.0997                0.0603                3.195 
February          1             0.1437                0.0870                0.645 
March              4             0.1713                0.1037                1.92 
April                2             0.1405                0.0851                1.07 
May                 0             0.0962                0.0582                0.22 

June                 2             0.1405                0.0851                1.07 
July                  4             0.1713                0.1037                1.92 
August             4             0.1713                0.1037                1.92 
September        3             0.1181                0.0715                1.495 
October            2             0.1405                0.0851                1.07 
November        2             0.1405                0.0851                1.07 

December         3            0.1181                 0.0715               1.495 

          X =2.83            …                    P=1.0         = 1.4241 

Source:Authors. 

 
 

This process is performed for each location in Table 2, in order 
to identify the locations with high degree of danger, also estimates 

monthly about the probability of having a determined number of 

accidents. The Poisson model shows not a very strong fitness to the 
data due to their lack of flexibility about rates that are mainly 

variable, and because the use of only one kind of variable.  
 

3. Conclusion 
a) In general, the accident severity index of Albania has shown 

an increasing trend, although there were an decrease in 2020. 
Various traffic engineering measures undertaken in the last few 

years may have helped in curbing the number of total accidents as 
well as fatal accidents. In 2020 there was a marked decrease of total 

accidents but some increase of fatal accidents. 
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b) We present a Poisson model under a Bayesian approach that 
can be used to predict the number of accidents occuring in 

individual location from data collected. This is useful to obtain a 
priori information of events that can lead to economical and 

personal damages in order to design strategies to avoid them. 
 

c) Based on research done in other countries and provided 

similar data will become available to us by the Albanian authorities, 
we believe the Bayesian approach to estimation of safety has certain 

distinct advantages over the conventional methods, therefore it can 
be utilized effectively in situations where sample sizes are 

inadequate. Given that sufficient prior information is available 
Bayes approach can provide more reliable estimates of safety and 

results that enable statistical inferences to be made.[10] 
 

4. Recommendation 

 
Given the rapidly growing web of highways that crisscross 

Albania and the increasing number of crashing each year, we 

recommend that greater emphasis should be placed on the use of 
Bayesian methods in road safety research by scholars and 

government experts responsible for highway safety alike. There is a 

pressing need for more research into developing appropriate 
accident prediction models to support the application of the 

Bayesian approach. 
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