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Abstract: This study investigates the behavioral and situational determinants that disrupt the efficient flow of road traffic 

in Jordan, framing the issue within the broader discipline of transport logistics and flow management. Official crash data 

obtained from the Public Security Directorate and cost records from local insurance companies were utilized to develop 

twelve multiple linear regression models that quantify the relationship between human factors and interruptions in traffic, 
informational, and financial flows. Six models examined the frequency and severity of accidents, while another six 

analyzed their associated economic impacts. The modeling results identified a consistent set of influential predictors most 

notably failure to take necessary driving precautions (X8), violation of traffic priorities (X9), and lane misuse (X4) that 

significantly contribute to both accident occurrence and the resulting financial losses. Most models achieved R² values 

exceeding 0.95, indicating a strong relationship between behavioral inefficiencies and breakdowns in overall road 

logistics performance. The findings emphasize that driver behavior represents a primary bottleneck in the mobility and 

cost flow system, directly influencing logistical efficiency across the transport sector. The study highlights the necessity 

of integrating traffic safety with logistics management by developing preventive strategies, improving regulatory 

enforcement, and enhancing driver awareness programs. Future research is encouraged to include environmental, 

temporal, and infrastructural variables to establish a more comprehensive logistics-based framework for understanding 

and mitigating crash dynamics in Jordan. 
 

1 Introduction 
Traffic accidents represent one of the most critical challenges to public safety and sustainable development worldwide 

particularly in developing countries experiencing rapid increases in vehicle ownership and unplanned urban expansion. 

From a logistics and mobility-flow perspective, road accidents disrupt the smooth flow of people, goods, and services, 

leading to severe inefficiencies in transport networks. Among the key determinants, driver behavior remains the dominant 

factor influencing accident frequency and severity, directly contributing to high accident rates and consequent losses in 
human life, material resources, and logistical performance [1]. The Hashemite Kingdom of Jordan is one of the countries 

that is suffering from an increasing burden of traffic accidents, as these accidents directly affect lives, property and 

infrastructure, as well as their long-term economic and social repercussions. 

In light of this reality, there is an urgent need for a careful and integrated study of the problem of traffic accidents, in 

terms of their size, causes and costs, in order to reach scientific and practical solutions that limit their effects  [2]. From 

this point of view, this research comes to shed light on the traffic reality in Jordan, through a comprehensive analysis of 

the recorded traffic accident data, which was collected from the competent authorities and includes the total number of 

accidents, the number of deaths resulting from them, and the number of injuries classified as severe, medium, and simple. 

The data also included an accurate classification of the causes. 
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In this study, SPSS was employed to conduct advanced quantitative analyses, aimed at understanding the relationships 

between the different variables affecting incidents. The linear regression method was used to build mathematical models 

that explain the behavior of the data, where six different models were developed based on the independent variables 

associated with the causes of the accidents, and the best model was chosen from them based on the highest value of the 

coefficient of determination (R²), which reflects the strength of the model in interpreting the variation in the data [3,4]. 

These models were not limited to predicting the number of accidents, but the analysis extended to calculating the 

economic costs associated with these accidents, which include the costs of deaths, injuries of all kinds, and material 

damage. Six additional models have been built to represent the cost of traffic accidents, using the same methodology, in 

order to arrive at a comprehensive visualization that can be used by decision makers to estimate the expected economic 

losses as a result of accidents, to guide preventive policies and to invest in improving traffic infrastructure and safety. 

The significance of this research lies in its dual contribution: it not only describes the existing traffic situation and 

analyzes the behavioral causes of accidents, but also establishes quantitative, data-driven models capable of predicting 
accident occurrences and their economic costs. From a logistics and transportation management standpoint, these models 

enhance the understanding of how disruptions in traffic flows affect the overall efficiency of mobility systems and 

resource allocation. Moreover, the study provides a scientific framework that integrates statistical analysis with 

mathematical modeling, supporting decision-makers in optimizing traffic-flow management, improving road-safety 

logistics, and formulating evidence-based transport policies. 

The findings of this research represent a scientific reference that can be built upon in future studies, and are a key 

pillar for the development of national strategies aimed at improving the reality of traffic safety in Jordan, and reducing 

the human and material losses incurred by the state and society as a result of this worsening phenomenon. 

 

2 Literature review 
Traffic accidents are a contemporary societal issue. According to the World Health Organization (WHO), in 2023, 

traffic accidents claimed approximately 1.35 million lives and injured between 20 to 50 million people [5]. The majority 

of injuries sustained in head-on crashes are sustained by the drivers of the cars involved while sliding and rolling over of 

vehicles are the primary causes of passenger deaths [6]. 

Accidents are typically categorized into three distinct types: ‘‘fatal”, ‘‘severe”, and ‘‘slight”. Fatal crashes, defined as 

accidents resulting in the death of one or more individuals, have a profound global impact. The research underscores this, 

noting that on average, 1.35 million people perish annually in traffic accidents [7]. A fatal accident is the most severe 

kind of accident and results in at least one death. Some deadly accidents result in the victim’s immediate passing, while 
others cause the victim’s death during the next thirty days. This definition, road crash death within 30 days of the crash, 

is followed by 80 of the 178 countries. A fatal accident may produce legal complexities for the motorists involved in 

collisions and the penalty will depend on the level of negligence on the part of the other driver. On the other hand, a non-

fatal accident causes injuries only and does not result in either an immediate or an eventual death. Moving further a major 

accident is one that not only causes physical injuries but also considerable damage to vehicles involved in the crash as 

well as damage to road infrastructure such as barriers, traffic signals, street light poles, etc. [8-10].  

Road accident data is classified based on severity. The most severe or Serious accidents refer to incidents that 

culminate in substantial injuries, non-fatal which may result in such accidents which include fractures, concussions, 

crushing, severe cuts and lacerations, severe general shock, and other injuries that require emergency medical treatment. 

The severity of these accidents is typically assessed based on the number of individuals injured and the extent of direct 

property damage incurred resulting in deaths and serious injuries while minor accidents are characterized by less severe 
injuries or only vehicle/property damage. Also, a minor road accident is the least severe of all road accidents and causes 

only minor bruises or sprains. An injured person is hospitalized for less than 12 hours [11-13].  

Roadway conditions, encompassing aspects such as traffic congestion and the state of the pavement, play a pivotal 

role in the incidence of accidents. Research has elucidated an inverse correlation between traffic congestion and the 

frequency of accidents, while the condition of the road surface is also found to significantly influence the occurrence of 

accidents [14-16]. 

Numerous studies have investigated the relationship between environmental, infrastructural, and behavioral factors in 

shaping the frequency and severity of road accidents. Table 1 summarizes the most relevant research, highlighting the 

variety of analytical approaches, datasets, and findings across different regions. This synthesis clarifies the 

methodological trends and gaps that justify the integrated approach adopted in the present study. 

As shown in Table 1, most previous studies have focused on behavioral, environmental, and infrastructural 

determinants of road accidents, with limited attention given to the economic consequences or the integration of cost–
frequency relationships. Building upon these findings, the present study employs officially verified datasets from Jordan 

to develop statistically validated regression models that link accident characteristics with their associated economic costs. 

This approach aims to provide a practical and evidence-based framework to support decision-making processes, improve 

road safety policies, and reduce both human and financial losses within the national transport system. 
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Table 1 Summary of selected previous studies on factors influencing traffic accidents 

No. Focus / Data Type Method / Model 

Used 

Key Findings Research Gap / Limitation 

[17-19]  
Meteorological, 
roadway, and 

driver factors 

Correlation and 
regression 

analysis 

Weather, pavement 

condition, and human 
factors jointly affect 

accident frequency and 

severity 

Most studies isolate variables; 
few integrate environmental 

and behavioral dimensions 

[20,21] 
Road condition & 

driving behavior 

Bayesian 

classifier, ML 

Bayesian models effectively 

predict risky driver behavior 

and pavement hazards 

Focused on algorithm 

accuracy, not economic 

impact 

[22,23]  

Road design, 

economic 

indicators 

Linear & logistic 

regression 

Regression effectively links 

design improvements to 

lower accident rates 

Limited contextual validation 

in developing countries 

[24,25]  
Police and 

behavioral data 

Statistical 

modeling / policy 

review 

Weak enforcement 

significantly increases 

accident frequency 

Did not model cost or injury 

severity quantitatively 

[26,27]  

Driver 

characteristics & 

socio-economic 
context 

Comparative 

analysis 

Driver behavior and socio-

economic traits drive 

accident risk 

Few localized or Jordan-

specific empirical models 

Note: Reference numbers correspond to the studies listed in the References section [17-27]. 

 

3 Methodology 
To achieve the research goals, the available data were collected from the General Security Department through the 

Jordan Traffic Institute (JTI) for the years 2016 to 2023, which include a huge amount of data such as the total number 

of accidents, fatalities, injuries, and their causes. The study focuses on analyzing, estimate, and identifying the causes that 

most affect the occurrence of accidents, and then conclude mathematical models using the linear regression method gained 
from SPSS statistical program, which is a well-known program with its many capabilities in the field of statistical analysis 

by adopting the highest value (R2) among the proposed mathematical models. 

As pointed out the causes of traffic accidents is essential for developing countermeasures that can effectively reduce 

accident rates, assuming these measures are properly implemented. The study also examined the economic consequences 

of traffic accidents in Jordan, encompassing both human and property-related losses. It estimated the cost of a single 

fatality and a single injury, then calculated property damage costs, leading to the determination of the overall financial 

burden.  

The objective was to identify the most influential factors contributing to traffic accidents and their associated costs 

from a range of possible causes. To achieve this, the linear regression coefficient was employed, as it effectively highlights 

the key variables impacting the total number of accidents. In a simple linear regression model, this coefficient is used to 

assess the extent to which each independent variable influences the dependent variable by quantifying both the strength 
and direction of their relationship. This relationship is typically expressed with the multilinear regression equation, as 

shown in equation (1). 

 

   𝑌 = 𝛽0 + 𝛽1𝑋1 + 𝛽2𝑋2+. . . +𝛽𝑛𝑋𝑛                         (1) 

 

Where: 

Y is the dependent variable (to be predicted). 

X1, X2, ..., Xn are the independent variables (potential influences).  

β1, β2, ..., βn are the regression coefficients that determine the effect of each independent variable on Y. 

 

4 Data collection 
The requested data were collected from the Jordan Traffic Institute, the Department of traffic statistics and the Jordan 

Insurance Federation (JOIF). Companies from 2016 to 2023. The data collected could be categorized into two main 

groups: statistical traffic accident data for traffic safety models and traffic accident cost data for traffic accident cost 

models. The data needed are the total number of accidents, fatalities, slight injuries, mid injuries, severe injuries, and 

property damages for each traffic accident caused in each year from 2016 to 2023. SPSS (Statistical Package Computer 

Program) was used to determine prediction accident models for traffic safety and traffic accident cost. Also, a relationship 
between traffic safety models and cost models was found. The collected data can be classified into: 
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4.1 Traffic accident data 
In this study, the first objective is to analyze traffic accidents. Data were collected from the General Security 

Department through the Jordan Traffic Institute (JTI) for the years 2016 to 2023. It was organized in statistical tables and 

prepared in order to represent data in an easy and illustrative way. The total traffic accident, total fatalities, total Sever 

Injuries, total mid injuries, total Slight Injuries and total Property Damages for each year from year 2016 to year 2023 

were considered as dependent variables for statistical analysis. Table 2 shows that the most causes of traffic accidents are 

due to driver behavior which are considered independent variables.  

Because the property damages were not recorded officially, therefore the following calculation was used to     estimate 

P.D.: 

P.D = Total accident – [Fatalities + Sever injuries + Mid injuries + Slight injuries] 
 

Table 3 shows the dependent variables for statistical analysis, and Tables 4-9 show the required data for each 

independent variable from year 2016-2023. 
 

Table 2 The most traffic accident causes in Jordan (independent variables) 

Variables Causes Variables Causes 

X1 Disregarding a traffic light signal X8 Not taking the necessary precautions while driving  

X2 Going against traffic X9 Priorities false  

X3 Using incorrect lane X10 Turning in prohibited places 

X4 Lane Violations  X11 Tail Gating 

X5 Loss of control (Fatigue) X12 Failing to comply with obligatory signs 

X6 Incorrect bending and turning X13 Incorrect Reversing 

X7 Speed limit exceeding X14 Failure to ensure vehicle stability while parking  
 

Table 3 Shows the total number of accidents, fatalities, slight injury, mid injury, sever injury, and property damages over the eight 
years (2016-2023) (dependent variables) 

 

Year 

 

Total 

Accidents 

(Y1) 

 

Fatalities 

(Y2) 

Slight Injury 

(Y3) 

Mid 

Injury 

(Y4) 

Sever Injury 

(Y5) 

Property 

Damages (Y6) 

2016 144521 
 

750 
 

15594 
 

4368 
 

1841 
 

121968 
 

2017 150226 685 14751 2706 1495 130589 

2018 150398 571 11436 3746 1021 133624 

2019 161511 643 10159 6062 792 143855 

2020 122970 461 7344 4788 558 109819 

2021 160600 589 10423 6325 737 142526 

2022 169409 562 9552 6739 805 151751 

2023 170058 560 9192 6451 826 153029 
 

Table 4 The traffic accidents for each independent variable (2016-2023) 

 

Table 5 Total number of fatality accidents (2016-2023) 

Year X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 Total 

2016 19 16 15 157 19 41 14 259 67 22 60 30 16 15 750 

2017 15 12 19 160 15 27 11 247 61 17 57 23 11 10 685 

2018 12 10 8 137 10 25 8 213 52 13 46 20 9 8 571 

2019 16 15 14 143 15 26 11 226 58 20 52 24 12 11 643 

2020 17 15 17 84 17 20 14 134 42 17 36 23 12 13 461 

2021 22 20 24 109 20 29 18 158 54 24 48 27 18 18 589 

2022 19 19 21 101 19 29 17 160 49 21 47 26 17 17 562 

2023 12 11 12 116 10 29 9 203 54 14 49 23 9 9 560 

Year X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 Total 

2016 1991 1000 2948 39134 1734 4335 573 59435 12551 2107 12378 4361 1147 827 144521 

2017 1956 1337 2991 40703 1798 4358 749 62185 13662 2545 12311 4133 749 749 150226 

2018 2105 1341 1427 39693 1644 6012 750 62258 14289 2408 12011 4513 1197 750 150398 

2019 2425 1934 2752 40538 2261 5846 1131 66372 15337 2098 13405 4836 1445 1131 161511 

2020 2081 1601 2081 29757 2081 3434 859 50657 12355 1967 9954 4425 859 859 122970 

2021 2558 1958 3045 40471 2087 5286 946 63263 17017 3045 14136 4816 958 1014 160600 

2022 2532 1708 2915 40079 1856 7802 1017 68251 17002 3047 15764 5241 1017 1178 169409 

2023 2213 1859 1843 39645 1336 7992 1183 70568 17344 2721 16363 4932 1045 1014 170058 
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Table 6 Total number of slight injury accidents (2016-2023) 

Year X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 Total 

2016 213 164 104 3956 217 468 99 7612 1202 157 905 327 124 46 15594 

2017 192 131 295 3969 176 427 74 6218 1343 252 1194 318 89 73 14751 

2018 160 103 108 3019 126 458 65 4734 1086 203 893 332 92 57 11436 

2019 151 121 67 2548 143 274 71 4379 964 131 843 304 92 71 10159 

2020 124 112 124 1774 124 206 52 3025 723 117 595 264 52 52 7344 

2021 166 133 198 2620 83 343 56 4159 1105 198 917 313 71 61 10423 

2022 144 101 163 2345 105 400 57 3897 917 172 841 296 57 57 9552 

2023 122 101 101 2132 73 431 64 3878 930 147 829 265 64 55 9192 

 
Table 7 Total number of mid injury accidents (2016-2023) 

 
Table 8 Total number of sever injury accidents (2016-2023) 

Year X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 Total 

2016 24 24 16 384 20 56 8 989 144 16 108 36 12 4 1841 

2017 20 13 31 332 18 54 7 663 145 26 130 42 7 7 1495 

2018 14 9 17 278 11 43 5 381 107 18 87 33 13 5 1021 

2019 12 9 15 219 11 22 6 262 88 12 94 28 8 6 792 

2020 10 7 11 154 11 18 4 169 70 10 62 24 4 4 558 

2021 12 10 13 184 7 25 7 275 82 14 72 23 9 4 737 

2022 12 6 14 199 11 35 5 305 83 20 77 27 5 6 805 

2023 13 11 12 186 7 37 6 343 85 13 77 25 6 5 826 

 
Table 9 Total number of property damages (2016-2023) 

Year X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 Total 

2016 1675 767 2763 33413 1426 3639 435 48696 10802 1869 10947 3827 960 749 121968 

2017 1694 1157 2593 35514 1557 3767 644 53929 11867 2204 10711 3677 629 646 130589 

2018 1867 1186 1269 35258 1456 5337 654 55380 12689 2115 10692 4006 1053 662 133624 

2019 2155 1716 2575 36065 2008 5327 1000 59010 13652 1856 11914 4298 1279 1000 143855 

2020 1854 1402 1839 26540 1889 3009 765 45445 11013 1732 8840 3971 762 758 109819 

2021 2257 1616 2690 35801 1924 4648 808 56747 15113 2643 12434 4161 796 888 142526 

2022 2256 1511 2598 35732 1645 7044 896 61297 15272 2709 14172 4671 895 1053 151751 

2023 1982 1666 1648 35715 1194 7184 1057 63495 15594 2440 14804 4425 919 906 153029 

 

4.2 Estimation of traffic accident cost data 

The second objective of the study is to analyze the total costs of traffic accidents in Jordan over the period of eight 

years (2016-2023). In view of the difficulty of collecting cost information from insurance companies throughout Jordan. 

Therefore, the cost data were collected from Jordan Traffic Department and Compensation Fund Jordan Insurance (CFJI) 

only. As shown in Table 10, compensation costs are classified according to their type. 

Total traffic accident costs, fatality accident costs, slight accident injury costs, mid accident injury costs, and severe 

accident injury costs were calculated and presented in Table 11 as dependent variables. 

 
 
 
 
 

Year X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 Total 

2016 60 29 50 1224 52 131 17 1879 336 43 358 141 35 13 4368 

2017 35 24 53 728 32 83 13 1128 246 46 219 73 13 13 2706 

2018 52 33 25 1001 41 149 18 1550 355 59 293 122 30 18 3746 

2019 91 73 81 1563 84 197 43 2495 575 79 502 182 54 43 6062 

2020 76 65 90 1205 40 181 24 1884 507 91 421 143 29 32 4788 

2021 101 179 120 1757 53 241 57 1924 663 166 665 292 64 43 6325 

2022 101 71 119 1702 76 294 42 2592 681 125 627 221 43 45 6739 

2023 84 70 70 1496 52 311 47 2649 681 107 604 194 47 39 6451 
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Table 10 The compensation cost in Jordan 

COST TYPE COST (JOD) 

One fatality 20,000 

One Sever injury 17,000 

One mid injury 3,900 

One Slight injury 2,900 
 

During the year 2016, there were 585 fatalities and one fatality cost 20,000 JD. Therefore, the estimated cost of accident 

fatalities (Y2C) for this year is 20,000 × 585 = 11,700,000 JD. As shown in Table 9. The same method of estimation was 

calculated for total accident cost (Y1C), for mid accident cost (Y4C), for slight accident cost (Y3C), sever accident cost 

(Y5C), and property damages cost (Y6C). 

The results of estimation cost show that an average of 6% fatalities, 20% sever injuries, 15% slight injuries, 5% mid 

injury, and 54% are property damages of yearly total accident cost. 
 

Table 11 The estimated dependent variables of accident cost from year (2016-2023) 

Year 

Total 

Accidents 

Y1C 

Fatalities 

Y2C 

Slight Injury 

Y3C 

Mid 

Injury 

Y4C 

Sever Injury 

Y5C 

Property 

Damages 

Y6C 

2016 323558182 15000000 45222600 17035200 62186000 184114382 

2017 308014679 13700000 42777900 10553400 50490000 190493379 

2018 313160446 11420000 33164400 14609400 34476000 219490646 

2019 324136097 12860000 29461100 23641800 26724000 231449197 

2020 296580633 9220000 21297600 18673200 18802000 228587833 

2021 320387077 11780000 30226700 24667500 24854000 228858877 

2022 322628005 11240000 27700800 26282100 27166000 230239105 

2023 342615909 11200000 26656800 25158900 27863000 251737209 
 

5 Results of SPSS statistical analysis 
SPSS software was used in formulating the regression models by using the method of least squares. The method of 

least squares is a procedure to determine the best fit line to find linear relationships between dependent and independent 

variables. The least square method (LSM) is probably the most popular technique in statistics. This is due to several 

factors. First, the most common estimators can be cast within this framework. For example, the mean of a distribution is 

the value that minimizes the sum of squared deviations of the scores. Second, using squares makes LSM mathematically 

very tractable because the Pythagorean Theorem indicates that, when the error is independent of an estimated quantity, 

one can add the squared error and the squared estimated quantity. Third, the mathematical tools and algorithms involved 

in LSM (derivatives, eigen decomposition, and singular value decomposition) have been well studied for a relatively long 

time. 

To minimize potential overfitting arising from the limited number of observations, independent variables were 

screened using correlation analysis and stepwise regression in SPSS. Only the most statistically significant predictors 

were retained for model construction. 
In this study, the dependent variables are: total number of accidents, fatalities, injuries, and property damages shown 

in Table 3 and Table 11. The independent variables are shown in Table 2, with detailed results presented in Tables 4-9. 

For this purpose, the multilinear regression equation was used to obtain the relationship between the variables. 
 

5.1 Prediction of traffic accident models 
For traffic accident prediction regression models, the dependent variables are: total traffic accidents (Y1), total 

fatalities (Y2), total slight injuries (Y3), total mid injuries (Y4), total sever injuries (Y5), and property damages (Y6). The 
independent variables are traffic accidents caused by driver behavior as shown in Table 2. Six models were developed as 

presented in Table 12. 
 

Table 12 The results of prediction the traffic accident model 

Model 

No. 

Regression Models R2 Adjusted 

R2 

CV-R2 

(10-fold) 

CV-R2 

(LOOCV) 

1 Y1 = -13614.061+ 11.358X1 + 2.258X8 0.990 0.986 0.982 0.980 

2 Y2 = -22.223 + 11.439X8 0.964 0.957 0.952 0.950 

3 Y3 = 1524.932 + 2.215X4   +   0.857X8 – 5.509X5 0.999 0.999 0.997 0.996 

4 Y4 = -145.383 + 3.043X9   +   1.768X4 + 0.694X8 0.999 0.999 0.995 0.994 

5 Y5 = -318.633+ 66.525X1   +   1.467X4 0.999 0.998 0.996 0.995 

6 Y6 = 1930.473 + 2.414X8 0.976 0.972 0.961 0.959 
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5.2 Prediction of traffic accident cost models 
For traffic accident cost prediction regression models, the dependent variables are: total traffic accident cost (Y₁C), 

total fatality cost (Y₂C), total slight injury cost (Y₃C), total moderate injury cost (Y₄C), total severe injury cost (Y₅C), and 

total property damage cost (Y₆C), as shown in Table 11. The independent variables, representing driver-related behavioral 

causes of accidents, are listed in Table 2. Six regression models were developed and are summarized in Table 13. 

The property damage and accident cost data used in these models were obtained from verified official sources, 

including the Jordan Traffic Department and compensation fund Jordan insurance. These datasets represent actual 

financial losses recorded for each accident category, eliminating the need for residual-based or indirect estimation. The 

use of audited data enhances the reliability and real-world validity of the developed cost models. 

 
Table 13 The results of prediction the traffic accident cost model 

Model 

No. 
Regression Models R2 

Adjusted 

R2 

CV-R2 

(10-fold) 

CV-R2 

(LOOC

V) 

7  Y1C = 99765708.01 + 1.194X8 + 2.304X11 0.944 0.921 0.927 0.924 

8  Y2C = -444469.205 + 11.439X9 0.964 0.957 0.951 0.948 

9  Y3C = 4352655.970 + 2.280X4 + 0.672X8 0.997 0.996 0.993 0.991 

10  Y4C = 886353.948 + 4.370X9 + 2.032X4  0.983 0.976 0.969 0.967 

11  Y5C = 79700.176 + 0.015X14 – 0.020X3  0.998 0.997 0.993 0.991 

12  Y6C = 711686103.18 + 3.629X9 + 18.895X2 + 2.160X6 0.991 0.985 0.982 0.980 

 

6 Results and discussion 
This section presents the findings derived from twelve multiple linear regression models developed to examine the 

key factors influencing road accidents in Jordan. The models are categorized into two main groups: the first six address 

the frequency and severity of accidents and injuries, while the remaining six focus on the associated economic losses. 

Each model was validated not only through conventional statistical indicators (F- and t-tests, R², and Adjusted R²) but 
also through cross-validation procedures (10-fold and LOOCV) to ensure model reliability and minimize potential 

overfitting. All models demonstrated strong explanatory power (R² = 0.94 - 0.999) and consistent performance across 

validation schemes, confirming the robustness of their predictive capability. The discussion that follows is organized 

thematically to highlight emerging patterns across accident categories, injury levels, cost components, and recurring 

behavioral predictors. 

 

6.1 Total number of traffic accidents 
The analysis of the regression models revealed that the total number of traffic accidents in Jordan is significantly 

influenced by specific behavioral violations. Among the models tested, the most robust was Model 2, which identified 
two key predictors: disregarding traffic light signals (X1) and failure to take necessary precautions while driving (X8). 

With an R² value of 0.990, the model indicates a near-perfect fit, suggesting that these two variables alone account for the 

vast majority of variation in accident counts. 

This finding is consistent with observations from both field data and traffic enforcement reports in Jordan, where 

signal violations and inattentive driving are frequently cited as leading causes of incidents at major intersections and urban 

corridors. Notably, X8 representing general driving negligence emerged as a recurrent factor across multiple outcome 

models, indicating its broad impact on road safety. The strength of its coefficient further supports the claim that even 

moderate improvements in driver awareness and caution could lead to substantial reductions in accident frequency. 

From a policy perspective, this underlines the urgent need for targeted enforcement and awareness campaigns focused 

on intersection behavior and defensive driving. Moreover, the findings lend quantitative backing to the anecdotal but 

widely acknowledged link between poor driving discipline and accident rates in the country. 

 

6.2 Injuries and fatalities (slight, moderate, severe, and fatal cases) 
The regression outputs for injury-related outcomes slight, moderate, and severe alongside total fatalities, revealed a 

consistent pattern: human error and traffic violations remain the primary contributors across all severity levels. 

Specifically, violations such as lane misuse (X4), failure to yield or observe right-of-way priorities (X9), and again, the 

lack of necessary precautions while driving (X8) repeatedly emerged as statistically significant predictors. 

For slight injuries, Model 3 indicated strong positive correlations with lane violations and inattentive driving, while 

fatigue-related loss of control (X5) also had a notable negative coefficient suggesting that this factor, though impactful, 

might be underreported or underdiagnosed. Moderate injuries were similarly associated with the same trio of variables 

(X4, X8, X9), reinforcing the conclusion that improper driving behavior is a systemic issue, not merely isolated to high-
impact crashes. 
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In terms of severe injuries, the model demonstrated an exceptionally high R² (0.999), driven primarily by two critical 

behaviors: running red lights (X1) and illegal lane changes (X4). These types of violations often occur in high-speed or 

complex traffic environments, where their consequences can be especially severe. 

Fatalities, both in frequency and in cost (as discussed in the next section), were most closely tied to failure in observing 

traffic priorities (X9). This points to a deeper cultural or systemic issue possibly gaps in driver training, enforcement 

inconsistency, or even infrastructure design flaws that obscure clear priority rules. 

Together, these findings not only validate the models statistically but also speak to the urgent need for structural 

interventions, including stricter lane discipline enforcement, better fatigue monitoring, and enhanced public education on 

right-of-way rules. The recurring presence of X8 across all injury and fatality models further strengthens the case for 

targeting inattentiveness and general recklessness in future safety campaigns. 

 

6.3 Economic costs of traffic accidents 
The second half of the regression analysis shifted the focus from the frequency and severity of traffic incidents to their 

financial implications. Models 7 through 12 examined the costs associated with various accident outcomes, including 

fatalities, different injury levels, and property damage. While the dependent variables changed from physical counts to 

monetary values, the explanatory factors remained largely behavioral in nature underscoring the economic toll of risky 

driving. 

A recurring and notable driver of cost escalation was X8 failing to take necessary precautions while driving. This 

variable appeared in multiple cost models (slight injuries, accident costs, and property damage), maintaining a statistically 

significant and positive relationship. Similarly, lane violations (X4), failure to yield priority (X9), and tailgating (X11) 

featured prominently, especially in models tied to injury and damage costs. 
Model 12, which estimates the cost of property damage, showed particularly high sensitivity to driving against traffic 

(X2), incorrect turning (X6), and ignoring priority rules (X9), reflecting the high-impact nature of these behaviors. 

Meanwhile, the cost of severe injuries (Model 11) was influenced by less common but critical factors, such as failure to 

ensure vehicle stability while parking (X14) and incorrect lane usage (X3) variables that, although infrequent, carry 

disproportionately high costs when they lead to crashes. 

These results reinforce the idea that improving road safety is not only a public health imperative but also a fiscal one. 

The data illustrates how preventable driver behaviors translate directly into economic losses, both for individuals and for 

public institutions. Incorporating these findings into cost-benefit analyses of enforcement, education, and infrastructure 

investments could enhance the rational allocation of resources in traffic safety planning. 

 

6.4 Recurrent predictors and systemic behavioral patterns 
Across all twelve models, a small set of explanatory variables emerged repeatedly as statistically significant and 

strongly correlated with adverse traffic outcomes both in frequency and in financial cost. Chief among these was X8 

(Failure to take necessary precautions while driving), which was significant in nearly every category: total accidents, slight 

and moderate injuries, property damage, and even total cost estimations. This consistency highlights not only the 

prevalence of inattentive or negligent driving in Jordan but also its outsized impact on the traffic system. 

Closely following X8 were X9 (Violation of traffic priorities) and X4 (Lane violations) each appearing in at least four 

of the models and significantly contributing to both injury severity and accident-related costs. These violations often 

reflect deeper infrastructural and educational shortcomings. For example, ambiguity in intersection design, poor signage, 

or inconsistent driver training may contribute to misunderstandings about right-of-way rules.  Likewise, lane violations 
may result from both behavioral indiscipline and inadequate lane markings or enforcement. Another observation of interest 

is the context-specific nature of some variables. While X1 (disregarding traffic lights) and X11 (tailgating) appear less 

frequently, they are tied to high-severity outcomes such as fatal crashes or large-scale costs making them critical despite 

their lower frequency. Similarly, variables like X14 (failure to ensure vehicle stability when parking) may seem marginal 

but highlight overlooked risk factors in traffic safety frameworks. 

Taken together, these patterns suggest that road safety in Jordan is not a function of isolated risk behaviors but rather 

a syndrome of recurring violations, many of which are preventable through targeted interventions. The data supports a 

multi-pronged approach: combining behavioral enforcement (e.g., stricter penalties for lane misuse), infrastructural 

redesign (e.g., clearer signaling at complex intersections), and public awareness campaigns tailored around high-impact 

violations. Importantly, the high R² values across all models indicate that such interventions can be data-driven and 

outcome-oriented, offering a pathway toward measurable safety improvements. 

 

7 Conclusion and recommendation 
This study aimed to identify and quantify the most influential behavioral and situational factors contributing to traffic 

accidents in Jordan, using twelve multiple linear regression models based on official national datasets. The analysis drew 

on accident statistics from the Public Security Directorate and economic cost data from Jordanian insurance companies, 

allowing for a comprehensive investigation into both the human and financial dimensions of road safety. 
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The findings revealed a consistent set of predictors most notably failure to take necessary precautions (X8), violation 

of traffic priorities (X9), and lane violations (X4) that were strongly associated with both accident frequency and severity, 

as well as with the corresponding cost burdens. These patterns suggest that traffic incidents in Jordan are not isolated or 

random but are largely driven by recurring and preventable behaviors. The high explanatory power of the models (with 

R² values exceeding 0.95 in most cases) supports the reliability of these results and provides a solid empirical basis for 

designing targeted interventions. 

By highlighting these critical risk factors, the study contributes actionable insights into the mechanisms behind traffic 

accidents and offers a data-informed foundation for shaping future safety policies, driver education initiatives, and 

enforcement strategies. The next section presents a series of recommendations and avenues for future research, aimed at 

reducing the frequency, severity, and cost of traffic incidents across the country. 

The study findings highlight the urgent need to strengthen enforcement of traffic priority and lane-use regulations, 

particularly given the recurring impact of violations such as failure to yield (X9), lane misuse (X4), and inattentive driving 
(X8). National awareness campaigns on defensive driving, along with improved driver training and periodic 

recertification, are essential to address behavioral risk factors. Infrastructure upgrades especially at intersections can 

reduce confusion and mitigate violations. Insurance companies may also leverage these findings to develop risk-based 

incentive systems. Future research should expand beyond behavioral factors to include environmental, vehicular, and 

temporal variables, offering a more comprehensive understanding of crash causation in the Jordanian context. 
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