
    Statistical Analysis of Road Safety Accident Data, 2013 

    Provided By: Department for Transport, UK 

 

 

 

 

            

 

           Death is not ACCIDENT!!!! 
                                             

                                               By 

                             Tribhuwan Chandra Pant 

                                       Omni Dubey 

                                       Vivek Pandey 

 

 

 
*This is project is a part of Data Analysis and Business Intelligence Training, held 

at Lovely Professional University, Punjab from Jun 09, 2014 to July 19, 2014. 



 

 

 

 

 

 

 

 

                      Acknowledgement 

We wish to express our sincere gratitude to the Almighty God for 

giving us ability to complete this project successfully. 

We also take this opportunity to express a deep sense of gratitude to 

our mentor Mr. Nikesh Bajaj, for his help and guidelines throughout 

our study of this project. 

A big thank you to friends and loved ones who contributed in diverse 

way to complete this task successfully. 

Finally, our thanks goes to our families, for their prayers, support and 

inspiration throughout our lives. 



TABLE OF CONTENTS 

Chapter 1 Introduction 
               1.1 Objective 
                   1.2 Scope & Magnitude 
               1.3 Significance 
                   1.4 About the Dataset 

01 

Chapter 2 Literature Review  
               2.1 Introduction 
                   2.2 The State of Road Accidents 
                   2.3 The Causes of Road Accidents 
                   2.4 The Causes of Casualty’s Death in Road Accident 
                   2.5 Poisson Regression              

05 

Chapter 3 Tools and Techniques 
                 3.1 Tools 
                           3.1.1 Microsoft Excel 2013 
                           3.1.2 Microsoft SQL Server 2008 
                           3.1.3 Statistical Analysis System (SAS) 
                    3.2 Techniques 
                           3.2.1 Histograms 
                           3.2.2 Decision Trees 
                           3.2.3 Generalized Linear Model (GLM) 
                           3.2.4 Poisson Regression 

11 

Chapter 4 Data Analysis 
                    4.1 Long Term Strategy and Performance Data 
                    4.2 Environment and Collisions 
                    4.3 Journey Purpose Data 
                    4.4 Why the Collisions Occurred? 
                    4.5 Who were Involved in the Collisions? 
                    4.6 Where the Collisions Occurred? 
                    4.7 Prediction Using Decision Tree 
                    4.8 Prediction Using Poisson Regression 

15 

Chapter 5 Conclusions and Recommendations 
                    5.1 Conclusions 
                    5.2 Recommendations 

38 

References 42 
Appendix  



Project Report 
Chapter 1 

1 

 

CHAPTER: 1      Introduction 

In most countries road traffic accidents are recorded. A record system is vital in the 
understanding of road “unsafety” and development of effective countermeasures. The 
accident databases are based mostly on information from police accident reports. By 
means of these databases, each country can gain more insight into the circumstances 
and causes of accidents. Another advantage of their use is the insight provided on the 
number of accidents and casualties. It is known, however, that in many countries 
accident reporting is not complete and so the real number of casualties cannot be 
calculated.   
 

This need not be an issue if we have sufficient knowledge about the underreporting. 
Ignoring it is not an option. If underreporting goes unrecognized, the magnitude of any 
road traffic safety problems are not known, or are seriously underestimated. This could 
lead to incorrect prioritizing, or to less efficient or inappropriate countermeasures.   
 
The issue of underestimation, in spite of being known about for many years, does not 
receive enough attention. This paper is intended to create a larger awareness of 
underreporting, and to generate a greater understanding of the opportunities available 
to gain more insight into the actual volumes involved.  
 
For estimations of the real volumes it is not necessary to have all accidents reported by 
the police. By using other sources, such as cause of death statistics and medical and 
insurance databases, it is possible to get a more accurate assessment. These additional 
databases can also provide supplementary information on accidents or the outcome of 
an accident, including the types and severity of injuries. 
 

1.1 Objectives of Study: 
 
The mere increase in the number of accidents is not enough for one to conclude that 
really there is an increase in road accidents; hence we need to analyze the accidents data 
statistically to check whether there is any evidence of increase in accidents or not. If yes, 
then what are the reasons?  And how can we utilize our resources to reduce the fatality? 
 
Our objective of presenting this report is to analyze the road accident data, provided by 
secondary data sources, statistically and conclude the different aspects related to the 
road accidents. 
 
Our aim is to make available every route and every mode to everybody that will be free 
from risk or free from harm. Our main focus is on improving the skills, knowledge and 
safer behaviors of selected group of road users. Our role is to provide the resources 
needed for drivers and riders to help themselves. 
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1.2 World Scope and Magnitude of Road Safety Problem: 
 
The World Health Organization (WHO) has emphasized the importance of international 
attention to road safety. The number of traffic fatalities worldwide is estimated to be 
around 1.2 million per year, and the number of people injured in traffic accidents at 
around 50 million (WHO, 2004). 
 

Because of the apparent under-registration of traffic accidents globally, these estimates 
need to be improved. In addition, the figures on fatalities, hospital injuries, slight 
injuries and material damage require extra attention, since no sufficient worldwide 
estimation is available. 
 
Road safety is a major public health problem. Each year, around 1.2 million people die 
in the road traffic system (around 3 000 per day) and more than 50 million are injured 
worldwide. About 2% of all deaths are related to traffic injuries and about 23% of all 
injury deaths are caused by traffic accidents (WHO, 2004, chapter 2).  Globally, there is 
a factor of around 40 between the number of injuries and the number of fatalities. This 
figure can differ significantly from one country to another. 
In Czech Republic it is 25 and in the Netherlands, one of the safest countries in Europe, 
the factor is about 110. It seems quite likely, therefore, that in some countries the 
number of injured is an underestimation of the actual figure. 
Figure 1: Distribution of global injury mortality by cause. (WHO, 2004). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

**Source: World Health Organization, 2004 

http://www.who.int/violence_injury_prevention/road_traffic/activities/roadsafety_training_manual_unit_1.pdf
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1.3 Significance of the Study: 
It is imperative to research into the vehicular accident data in UK to come out with the 
reality on the ground so that;    
  1. Policy makers could come out with strategies to reduce the numerous deaths 
caused by vehicular accidents to the barest minimum in the country.    

2. To fit a model to accident data in the country for better prediction of number of 
people who are killed in road accidents in order to plan for future occurrence.  

3. To create a platform for future studies into vehicular accident and its effects on 
human lives and properties in UK. 

 

1.4 About the Dataset: 
 

a. Data Source: 
1. Our study is based on the secondary data provided by the Department of Transport 
(Government of UK). 
Link: http://data.gov.uk/dataset/road-accidents-safety-data 
2. Weather related data by The Met Office, UK. 
Link: http://www.metoffice.gov.uk/climate/uk/datasets 
3. Gross Domestic Product dataset, UK by The Guardian 
Link: www.theguardian.com/news/datablog/2009/nov/25/gdp-uk-1948-growth-
economy#data 
4. Contributory Factors to Road Accident dataset by UK Government 
Link: https://www.gov.uk/government/statistical-data-sets/ras50-contributory-factors 
  

b. Dataset Summary: 
 

Full title of dataset STATS19 Road Accident dataset 

Period covered 1979-Present 

Frequency of release Annual 

Geography England, Wales and Scotland 

Data updated Annually in September of each year 

Format output CSV, Excel 

Size Approximately 200,000 records per year 

Example variables Accident type, vehicles, casualties 

Weighted or unweighted Unweighted 

 
 
 
 
 
 
 

http://data.gov.uk/dataset/road-accidents-safety-data
http://www.metoffice.gov.uk/climate/uk/datasets
http://www.theguardian.com/news/datablog/2009/nov/25/gdp-uk-1948-growth-economy#data
http://www.theguardian.com/news/datablog/2009/nov/25/gdp-uk-1948-growth-economy#data
https://www.gov.uk/government/statistical-data-sets/ras50-contributory-factors
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c. Report Form used to prepare dataset:  
 
Export Variables: 

 

For Full Report Form with All Variables and Their Number Coding See ‘APPENDIX’ 

 

  



Project Report 
Chapter 2 

5 

 

Chapter 2        Literature Review 

 

2.1 Introduction 

This aspect of the study reviews the various literatures related to the topic under 

consideration in order to uncover critical facts and findings which have already been 

identified by previous researchers and numerous studies in and around the causes, 

effects and economic implications of road accidents with particular reference to causes 

of deaths of road accident casualties. It will also assess the existing mathematical and 

statistical models for casualty survival in road accidents using Poisson and Negative 

Binomial regression and their applications in the real life situations. This will guide the 

direction of this study and aid in exploring the unknown. 

2.2 The State of Road Accidents 

Vehicular accident has become one of the growing concerns in recent times. This is as a 

result of the tremendous effect of road accidents on human lives, properties and the 

environment.   

Heidi (2006) reported that 1.2 million people in the world lose their lives through road 

accidents every year. This number has rising to 1.3 million people who lose their lives 

globally every year and between 20 and 50 million people sustain various forms of 

injuries annually as a result of road accident. The most affected of these consequences of 

road accidents is the people in the age bracket of 15 and 29. Road accidents cost the 

world an amount of US$518 billion annually. It is estimated that if nothing is done 

globally to curtail the rampant nature of road accidents and most especially the causes 

of deaths of casualties before they are sent to hospitals then by the year 2020, 1.9 

million people will be killed by road accidents in the world, (World Health Organization, 

2011). 

A research conducted by Salim and Salimah (2005) also indicated that road accident 

was the ninth major cause of death in low-middle income countries and predicted that 

road accident was going to be the third major cause of deaths in these countries by 2020 

if the trend of vehicular accident was to be allowed to continue. 

2.3 The Causes of Road Accidents 

Many researchers have come out with the causes, effects and recommendations to 

vehicular accidents in Ghana and elsewhere. For instance, Ayeboo (2009), identified 

that the numerous accidents on our road networks have been linked to various causes 

which include over speeding, drink driving, wrong over taking, poor road network and 

the rickety vehicles which ply on our roads. 
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Furthermore, the National Road Safety Commission (NRSC) has identified over twenty 

causes of road accidents in Ghana which include unnecessary speeding, lack of proper 

judgment of drivers, inadequate experience, carelessness, wrong overtaking, 

recklessness, intoxication, over loading, machine failure, dazzling and defective light, 

boredom, unwillingness to alight from motion objects (vehicles, motor cycles, human 

being and uncontrolled animals), skid and road surface defect, level crossing and 

obstruction. Other factors are inadequate enforcement of road laws and traffic 

regulations, use of mobile phones when driving, failure to buckle the seat belt and 

corruption, (National Road Safety Commission, 2007). 

In spite of all these factors, Ocansey (2011) observed that poor vision of drivers could 

also be a major contributory factor to road accidents. 

Elsewhere, the causes of road accidents have also been linked to one or combination of 

the following four factors, equipment failure, road design, drivers‟ behavior and poor 

road maintenance. However, studies have shown that over 95% of all road crashes are 

caused by the behavior of the driver and the combination of one or more of the other 

three factors. 

According to the country report on Road Safety in Cambodia, road accident is caused by 

human factors (road users), road defects and vehicle defects. It was found in the report 

that road accident in Cambodia was increased by 50% in five years while the fatality rate 

was doubled. To help reduce the rate of road accident it was suggested that Road 

accidents Safety Committee was set up, accident data system was established, accident 

evaluation policy and driver training measures were to be put in place, Ung Chun 

(2007). 

Interestingly, in a study conducted in South Delhi by Kumar et al (2008), it was found 

out that most fatal accidents occurred on Saturday but in a study at Nepal, the highest 

number of road accidents occurred on Sunday and the least number on Monday, Jha 

and Agrawal (2004). 

Coincidentally, it was found in a study at South Africa that most people died through 

road accidents which occurred on Saturday (20.8%) followed by Sunday with 17.1%, 

(Injury Mortality Surveillance System, 2005). 

Kumar et al (2008) identified November as the month with the highest number of fatal 

accidents in Delhi, 11.04% of all fatal accidents in Delhi occurred in November. This 

finding contradicted the result obtained in Nepal by Jha and Agrawal (2004) who 

suggested that July was the month in which most fatal accidents occurred in Nepal. 

In a research conducted in Delhi by Mehta (1968) and Ghosh (1992) found that most 

people were killed in road accidents which occurred in January but National Crime 

Record Bureau (2005) reported higher incidence of road accidents with much victims in 

May and March in India. 
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These varying results from various researchers in different countries indicate that it will 

be difficult to use what prevail in one country to estimate for another country since 

conditions associated with road accidents may vary from country to country. 

2.3 The Causes of Casualty’s Death in Road Accident 

The cause of death of casualties has been associated with many factors such as 

secondary collision, failure of drivers and vehicle occupants to put on seat belt and 

riders failing to put on helmet, Afukaar et al (2009). 

Studies have shown that sleep related accidents tend to be more severe and as such most 

people are killed. This situation is as a result of the driver’s inability to prevent and stop 

certain act ions such as applying the brakes before collision and steering onto the main 

road if the vehicle veers off the road. The research identified that in order to reduce the 

risk of drowsy driving and its related crashes, drivers are advised to have sufficient 

sleep, drivers are to avoid drinking especially when feeling sleepy and reduce driving 

between midnight and 6 :00 am, Strohl et al (1998). 

Homes and Reyner (1995) suggested that due to the inactive nature of the sleeping 

driver to control the vehicle prior to the accident, sleep related accidents have high risk 

of death as compared with the other forms of road accidents. Furthermore, in a research 

conducted in the North Carolina, sleep related accident was found to the most severe 

accidents among all other types of road accidents, Allan et al (1995). 

Also, Zomer (1990) identified that the number of casualties in sleep related road 

accidents is 50% higher than all accidents. It had three times fatalities and doubles the 

seriously injured as compared with non-sleeping related road accidents. The sleep 

related accidents are normally more severe and kills a lot of people because there is no 

control on the part of those involved in the accident, particularly, the driver. In this vain, 

there are certain circumstances which might have been avoided to reduce the number of 

casualties but due to the driver’s inability to control the vehicle the people suffer the 

consequences. 

The age of the vehicle involved in an accident cannot be ruled out of the contributors 

when one is assessing the cause of death of casualties in road accidents. Broughton 

(2007) identified that when two vehicles collide, the driver and occupants of the older 

vehicle are usually at more risk of being killed than those in the newer vehicle. In that 

study, it was estimated that the mean risk of death of drivers of vehicles which were 

registered in 2000 to 2003 was less than half of the risk for the drivers of vehicles which 

were registered in 1998 to 1999, Broughton (2007). 

This phenomenon may be due to weaker nature of the various parts of the older vehicles 

and probably the improvement and modernization in the manufacturing of newer 

vehicles.   However, casualty rate increases in collision with more modern cars on non-

built-up roads where speeds are higher as compared with that of older cars. 
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The size of a vehicle has also been found to contribute to the death of road users in 

traffic crashes. From the findings of Broughton (2007) in his study into road accidents 

data from 2001 to 2005, it was revealed that the driver casualty rate increases with the 

size of the other vehicle in collision. The question now is, for the past 30 years, the 

weight and size of vehicles have been improved by 30% yet the number of casualties’ 

deaths have not decrease in accordance with that. The fact still remains that people end 

up relying so much on the strength of their vehicles and take undue risk especially the 

youth, Broughton (2007). 

Studies have shown that young drivers and young passengers die more in road traffic 

crashes than their older counterparts, Broughton (2005). 

In a research conducted in Britain and Wales to assess the death pattern of various age 

groups and their sexes within the period of 2000 to 2002, it was found out that 40% of 

males and 30% of females’ drivers who died in road accidents were in the age bracket of 

16 and 19 years. 

This number had risen to 44% for males and 38% for females by the end of 2005, 

(Department of Transport, 2006b). 

However, it is interesting to note that this pattern changes with age, as the road users 

grow then the number of females who die through accidents become more than that of 

males. From 1994 to 2004, there were 13% deaths for men above 30 years and 30% for 

females in that same age group, (Department of Transport, 2006b). These sudden 

changes may be due to the fact that women tend to accumulate more fatigue than men 

as they grow. Further, women are known to travel more often than men at old age to 

visit their children and other relatives. 

Also, Kumar et al (2008) found out in their research in South Delhi that with all the 

people who were killed in road accidents, 88.2% of them were males. This result actually 

confirmed the studies by earlier researchers as Salgado and Colombaje (1998), Shadev 

(1994), and Henriksson (2001), all of whom proposed and substantiated that more 

males are killed in road accidents than females. 

Drink-driving is another factor which was identified by Clarke et al (2007) as a 

contributor to death of casualties in road accidents. The reason for this could be link to 

the inability of the drunk driver to control the vehicle as a result of sleeping, Zomer et al 

(1990). 

Aside the drunk drivers, passengers and other road users who are drunk may even not 

be aware of what could be going on around them before, during and after the accident in 

order to take caution to avoid serious injuries and deaths in situation where they could 

have done so. In addition to this, when passengers are drunk, then it becomes extremely 

difficult for drivers to take their advice even if they are right. The end result is that 

drivers do their own things and end up causing accidents which kill people. 
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There were 1106 car drivers who were killed in road traffic crashes in 2005 at Britain 

and Wales and a study into this data by Clarke et al (2007) showed that 40% of those 

who died worn no seat belts and most of them were people between the age 17and 29 

years. It was further identified that the desire for buckling the seat belt increases as one 

grows beyond 30 years, Clarke et al (2007).   

Broughton and Walter (2007) also found out that drivers and vehicle occupants tend to 

avoid the use of seat belt in the night and as a result casualties’ death in road accidents 

is higher in the night. 

One of the commonest thing identified by researchers as the cause of death in road 

traffic crashes is anoxia-loss of oxygen supply –which cause a blockage in the air ways of 

the casualties and if immediate aid is not to the casualty, he/she dies after a short while 

due to inadequate supply of oxygen (British Red Cross, 1997). 

Although, there are certain forms of accident which cannot be prevented, it is evidently 

true that pre-hospital death of road traffic crashes’ victims can be prevented when 

timely and proper first aid measures are put in place, Redmond (1994). 

Hussein and Redmond (1994) in their study conducted in Staffordshire in pre-hospital 

deaths in road accidents, they came out with the result that 39% to 85% are preventable 

and these deaths are caused by airway obstruction. 

Studies have ascertained the medical assertion that for any accident, there is a ‘golden 

hour’ which exists for casualties after the accident. Within this period, road accident 

victims have a greater chance of surviving else they lose their lives, British Red Cross 

(1997). It is therefore imperative that immediate first aid is provided to road accident 

victims before they are rush to the hospital. 

2.4 Poisson Regression 

Poisson regression analysis is a technique used to model dependent variables that 

describe count data (Cameron et al, 1998). It is often applied to study the occurrence of 

small number of counts as a function of a set of predictor variables, in experimental and 

observational study in many disciplines, including Economy, Demography, Psychology, 

Biology and Medicine (Gardener et al, 1995). Furthermore, using rates from an external 

population selected as a referent, Poisson regression model has often been applied to 

estimate standardized mortality and incidence ratios in cohort studies and in ecological 

investigations (Breslow et al 1987). 

Finally, some variants of the Poisson regression model have been proposed to take into 

account the extra-variability (over dispersion) observed in actual data, mainly due to the 

presence of spatial clusters or other sources of autocorrelation (Trivedi et al, 1998). 

Besides medical studies, the Poisson regression model has been used in different fields 

of research, ranging from herd management assessment to animal health in domestic 

and wild animals and control of infectious diseases in different animal species. The 
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Poisson model has also been applied to data analysis in a multidisciplinary study on 

cancer incidence in veterinary and other workers of veterinary industry compared to 

that of other part of active population in Sweden (Travier et al, 2003). 

Miauo and Lum (1993) assessed the statistical nature of the two conventional linear 

regression model which have been used by most researchers to develop road accident 

relationships and found out that these two linear regression models fail to consider and 

describe the distributional characteristics of road accidents as in its randomness, non-

negative nature of road accidents, the discrete and count properties of the event of road 

accident. Miauo (1994) compared Poisson and Negative Binomial regressions since they 

all cater for the distributional properties of accident data. Many other researchers have 

also assessed the use of linear regression models for road accident models and 

confirmed the limitations in such models, Kim et al (2005) used generalized log-linear 

models and Garber and Wu (2001) applied stochastic models in fitting models to road 

accidents data. However, one should be more cautious of the use the Poisson and the 

negative binomials since the estimation of the various parameters could be misleading, 

Miauo (1994). 
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Chapter 3     Tools and Techniques 

 

This chapter deals with a brief description of the methods used for this project and 

explained the theory behind the various distributions and models for the analysis. The 

chapter addresses the Generalized Linear models such as Poisson regression model. It 

also provides the description of the software packages used for the analysis and 

modeling. 

3.1 Tools 

 (3.1.1) Microsoft Excel 2013 

Microsoft Excel is a spreadsheet application developed by Microsoft for Microsoft 

Windows and Mac OS. It features calculation, graphing tools, pivot tables, and a macro 

programming language called Visual Basic for Applications. It has been a very widely 

applied spreadsheet for these platforms, especially since version 5 in 1993, and it has 

replaced Lotus 1-2-3 as the industry standard for spreadsheets. Excel forms part of 

Microsoft Office. 

Excel supports charts, graphs, or histograms generated from specified groups of cells. 

The generated graphic component can either be embedded within the current sheet, or 

added as a separate object. 

These displays are dynamically updated if the content of cells change. For example, 

suppose that the important design requirements are displayed visually; then, in 

response to a user's change in trial values for parameters, the curves describing the 

design change shape, and their points of intersection shift, assisting the selection of the 

best design. 

 (3.1.2) Microsoft SQL Server, 2008 

Microsoft SQL Server is a relational database management system developed 

by Microsoft. As a database, it is a software product whose primary function is to store 

and retrieve data as requested by other software applications, be it those on the same 

computer or those running on another computer across a network (including the 

Internet). There are at least a dozen different editions of Microsoft SQL Server aimed at 

different audiences and for workloads ranging from small single-machine applications 

to large Internet-facing applications with many concurrent users. Its primary query 

languages are T-SQL and ANSI SQL. 

SQL Server Analysis Services adds OLAP and data mining capabilities for SQL Server 

databases Analysis Services supports the XML for Analysis standard as the underlying 

communication protocol. Analysis Services includes various algorithms - Decision trees, 

clustering algorithm, Naive Bayes algorithm, time series analysis, sequence clustering 
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algorithm, linear and logistic regression analysis, and neural networks - for use in data 

mining. 

 (3.1.3) Statistical Analysis System (SAS) 

SAS (Statistical Analysis System) is a software suite developed by SAS Institute for 

advanced analytics, business intelligence, data management, and predictive analytics. It 

is the largest market-share holder for advanced analytics. 

SAS was developed at North Carolina State University from 1966 until 1976, when SAS 

Institute was incorporated.  

SAS is a software suite that can mine, alter, manage and retrieve data from a variety of 

sources and perform statistical analysis on it. SAS provides a graphical point-and-click 

user interface for non-technical users and more advanced options through the SAS 

programming language. SAS programs have a DATA step, which retrieves and 

manipulates data, usually creating a SAS data set, and a PROC step, which analyzes the 

data. 

Each step consists of a series of statements. The DATA step has executable statements 

that result in the software taking an action, and declarative statements that provide 

instructions to read a data set or alter the data's appearance. The DATA step has two 

phases, compilation and execution. In the compilation phase, declarative statements are 

processed and syntax errors are identified. Afterwards, the execution phase processes 

each executable statement sequentially. Data sets are organized into tables with rows 

called "observations" and columns called "variables". Additionally, each piece of data 

has a descriptor and a value. 

The PROC step consists of PROC statements that call upon named procedures. 

Procedures perform analysis and reporting on data sets to produce statistics, analyses 

and graphics. There are more than 300 procedures and each one contains a substantial 

body of programming and statistical work. PROC statements can also display results, 

sort data or perform other operations. SAS Macros are pieces of code or variables that 

are coded once and referenced to perform repetitive tasks. 

SAS data can be published in HTML, PDF, Excel and other formats using the Output 

Delivery System, which was first introduced in 2007.The SAS Enterprise Guide is SAS' 

point-and-click interface. It generates code to manipulate data or perform analysis 

automatically and does not require SAS programming experience to use. 

3.2 Techniques 

 (3.2.1) Histograms 

In statistics, a histogram is a graphical representation of the distribution of data. It is an 

estimate of the probability distribution of a continuous variable and was first introduced 

by Karl Pearson. A histogram is a representation of tabulated frequencies, shown as 
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adjacent rectangles or squares (in some situations), erected over discrete intervals 

(bins), with an area proportional to the frequency of the observations in the interval. 

The height of a rectangle is also equal to the frequency density of the interval, i.e., the 

frequency divided by the width of the interval. The total area of the histogram is equal to 

the number of data. A histogram may also be normalized displaying relative frequencies. 

It then shows the proportion of cases that fall into each of several categories, with the 

total area equaling 1. The categories are usually specified as consecutive, non-

overlapping intervals of a variable. The categories (intervals) must be adjacent, and 

often are chosen to be of the same size. The rectangles of a histogram are drawn so that 

they touch each other to indicate that the original variable is continuous. 

Histograms are used to plot the density of data, and often for density estimation: 

estimating the probability density function of the underlying variable. The total area of a 

histogram used for probability density is always normalized to 1. If the length of the 

intervals on the x-axis are all 1, then a histogram is identical to a relative frequency plot. 

The histogram is one of the seven basic tools of quality control. 

 (3.2.2) Decision Trees 

A decision tree is a flowchart-like structure in which internal node represents a "test" on 

an attribute (e.g. whether a coin flip comes up heads or tails), each branch represents 

the outcome of the test and each leaf node represents a class label (decision taken after 

computing all attributes). The paths from root to leaf represents classification rules. 

In decision analysis a decision tree and the closely related influence diagram are used as 

a visual and analytical decision support tool, where the expected values (or expected 

utility) of competing alternatives are calculated. 

A decision tree consists of 3 types of nodes: 

1. Decision nodes - commonly represented by squares 

2. Chance nodes - represented by circles 

3. End nodes - represented by triangles 

Decision trees are commonly used in operations research, specifically in decision 

analysis, to help identify a strategy most likely to reach a goal. If in practice decisions 

have to be taken online with no recall under incomplete knowledge, a decision tree 

should be paralleled by a probability model as a best choice model or online selection 

model algorithm. Another use of decision trees is as a descriptive means for 

calculating conditional probabilities. 

Decision trees, influence diagrams, utility functions, and other decision analysis tools 

and methods are taught to undergraduate students in schools of business, health 

economics, and public health, and are examples of operations research or management 

science methods. 
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(3.2.3) Generalized Linear Model (GLM) 

In statistics, the generalized linear model (GLM) is a flexible generalization of 

ordinary linear regression that allows for response variables that have error distribution 

models other than a normal distribution. The GLM generalizes linear regression by 

allowing the linear model to be related to the response variable via a link function and 

by allowing the magnitude of the variance of each measurement to be a function of its 

predicted value. 

Generalized linear models were formulated by John Nelder and Robert Wedderburn as 

a way of unifying various other statistical models, including linear regression, logistic 

regression and Poisson regression. They proposed an iteratively reweighted least 

squares method for maximum likelihood estimation of the model parameters. 

Maximum-likelihood estimation remains popular and is the default method on many 

statistical computing packages. Other approaches, including Bayesian 

approaches and least squares fits to variance stabilized responses, have been developed. 

 (3.2.3) Poisson Regression 

In statistics, Poisson regression is a form of regression analysis used to model count 

data and contingency tables. Poisson regression assumes the response variable Y has 

a Poisson distribution, and assumes the logarithm of its expected value can be modeled 

by a linear combination of unknown parameters. A Poisson regression model is 

sometimes known as a log-linear model, especially when used to model contingency 

tables. 

Poisson regression models are generalized linear models with the logarithm as the 

(canonical) link function, and the Poisson distribution function as the assumed 

probability distribution of the response. 
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CHAPTER: 4                 Data Analysis 

This chapter provides detailed analysis of data, provided by Department for Transport 

(DfT), UK, commonly known as STATS19 dataset. This dataset is a recording system for 

collisions reported/recorded by the Police. It only includes collisions that occurred on a 

highway, involved one or more vehicles and human death or personal injury. It only 

includes collisions that were notified to the Police within 30 days of occurrence. 

(4.1) Long Term Strategy and Performance Data: 

(4.1.a) Long Term Trend: All Injury Severities 

Casualty history by year: 

 

 

 

  

 

 (4.1.b) Long Term Trend: Severity of Injuries 

In this Stats19 dataset, accident severity is categorized into three categories: 

1. Fatal: Human casualties who sustained injuries which caused death less than 30 

days after the collision. Confirmed suicides are excluded. 

2. Serious: Examples of 'Serious' injury are, fracture, internal injury, severe cuts, 

crushing, burns (excluding friction burns), concussion, severe general shock requiring 

271017
258404

247780
230905 222146

208648 203950 195723
183670

0

50000

100000

150000

200000

250000

300000

2005 2006 2007 2008 2009 2010 2011 2012 2013

N
u

m
b

er
 o

f 
C

as
u

al
ti

es

Year

Casualty History By Year

2013 % Change from 2012 % Change from Average  of last 5 years  

183670 -6.562312844 -15.57380084 

The long term trend line for casualties shows a general decline. There was a 6.56% drop 

from 2012 to 2013, a positive decrease from the five year average (15.53%). 
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hospital treatment, detention in hospital as an in-patient, either immediately or later 

and injuries to casualties who die 30 or more days after the accident from injuries 

sustained in that accident. 

3. Slight: Examples of 'Slight' injury are sprains, not necessarily requiring medical 

treatment, neck whiplash injury, bruises, slight cuts and slight shock requiring roadside 

attention. (Persons who are merely shaken and who have no other injury should not be 

included unless they receive or appear to need medical treatment). 

* Fatal Casualties: 

 

2013 % Change from 2012 % Change from Average of last 5 years 

2948 0.339213026 -20.65807327 

 

 

 

 

 

*Serious Casualties: 
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The trend over the period 2005-2013 inclusive shows a general decline in fatal casualty 

numbers. 

Statistical tests applied to the 2013 fatal casualties suggests that the increase of 0.34% was 

more likely to be due to random fluctuation than a genuine change in circumstances that is 

likely to be repeated. 

 

The trend over the period 2005-2013 shows a general decline in serious casualty numbers. 

There is a decrease of 12% in serious casualty numbers in 2013 from the average of last 5 

years. 
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2013 % Change from 2012 % Change from Average of last 5 years 

27550 -7.408348457 -12.42395644 

 

*Slight Casualties: 

 

2013 % Change from 2012 % Change from Average of last 5 years 

153172 -6.5429713 -16.04248818 
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A 6% decrease in slight casualty numbers from 2012 and 16% decrease from average of last 

five years in 2013. 

The trend over the period 2005-2013 shows a general decline in slight casualty numbers. 
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(4.2) Environment and Collisions: 

 (4.2.a) Seasonal Trends of Collisions and Weather 

*Collision Data 
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The overall number of collisions (regardless of severity) do not show a significant increase 

in any specific month. The highest months were September, October and November. April 

was particularly low month in 2012. 

If we look into the weather data of 2012; provided by The Met Office, UK; following 

observations can be made: 

Year Month/s 
Mean Temp 
(Degrees C) 

Rain Fall 
(mm) 

Sunshine 
(Total 
Hours) 

  Days of 
Air Frost 

2012 Autumn 8.63 374.6 292.7 8.7 

2012 Apr 6.3 128 127.9 5.9 

 

In UK, the period of September to November is considered as the autumn. It is clear that 

during autumn of 2012, rainfall was heavy and days of air frost was more as compared to 

the month having lowest collisions i.e. April.  

Thus the increase in collisions in autumn season can be due to the heavy rain fall. 

Besides these factors, the temperature was little bit more in autumn than the month of April 

which is due to more sunshine hours in autumn i.e. 292.7 hours. 



Project Report 
Chapter 4 

19 

 

 
 

*Mean Temp 

 

 

 

*Sun Shine Hours 
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Collisions Sun Shine Hours

In April and June 2012 there was a drop in sunshine hours compared to the five year 

average. The number of collisions were lower in these months. 

The peak in temperature in August may be a link with the slightly inflated number of 

collisions in August of 2012.  
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*Days of Air Frost: 

 

 

 

*Rain Days 
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The number of air frost days was unusually high in February 2012 however collision 

numbers were about the same as the five year average. 

The number of rainfall days were up in April, July, August and October and these months 

were slightly lower than the five year average for collisions of all severities. 
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(4.3) Journey Purpose Data 

*Vehicle Information- Journey Purpose Data 

 

 

Purpose of Journey 2012(in %) 2013(in %) 

Journey as part of work 16.8 16.7 

Commuting to/from work 9.7 9.8 

Taking pupil to/from school 1.1 1 

Pupil riding to/from school 0.4 0.4 

Other 6.9 0.5 

Not known 65.1 71.59 

Missing Data 0 0.01 

16.7

0% 20% 40% 60% 80% 100%
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*Days of the Week: 

 

 

 

*Weekday Times 
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‘Work journey’ accounted for 16.8% of the drivers or riders involved in collisions in 2012. 

Commuters accounted for 9.7% of the vehicles involved. School run accounted for 1%. The 

percentage of child cycling to school was less than 1%. Note that this does not reflect whether 

the child was actually injured. 

There is not too much variation in data of 2013. ‘Work journey’ accounted for 16.7% of the 

drivers or riders involved in collisions which is approximately same as 2012. 

Highest number of collisions are on Friday. Since the Saturday is the weekend day in UK, it 

can be the reason of this increase as large number of people go outside to celebrate the 

weekend. 
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*Weekend Times 

 

 

 

 

 

(4.4) Why The Collisions Occurred 

 (4.4.a) Contributory Factors 

There are 78 different contributory factors than can be assigned to a collision. More 

than one factor can be allotted to each collision.  

Contributory Factors are largely subjective and depend on the skill and experience of the 

investigating officer. The Contributory Factors reflect the Reporting Officer's opinion at 

the time of reporting and are not necessarily the result of extensive investigation.  

Furthermore, it is recognized that subsequent enquiries could lead to the reporting 

officer changing their opinion. 
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The afternoon commuter time was the peak time of the day for a collision to occur in 2013. 

Weekend collisions peaked during lunchtime hours in 2013 then started to drop off towards 

the evening time. 
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2012 
Rank 

Contributory factor reported in 
accident 

Count,2012 Percent,2012 

1 Driver/Rider failed to look properly 51,168 45 

2 Driver/Rider failed to judge other 
person’s path or speed 

26,566 23 

3 Driver/Rider careless, reckless or in a 
hurry 

18,219 16 

4 Poor turn or manoeuvre 17,306 15 

5 Loss of control 16,282 14 

6 Slippery road (due to weather) 11,565 10 

7 Pedestrian failed to look properly 11,055 10 

8 Sudden braking 8,938 8 

9 Travelling too fast for conditions 8,896 8 

10 Following too close 8,413 7 

**Source 

 

 

 

 

(4.4.b) Potential Economic Influences on Collisions 

 Economic Activity 

 
**Source 
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Gross Domestic Product: Quarter on Quarter Growth.

Failed to look properly is consistently the most used contributory factor for all severities. The 
count of the factors between rankings 1 and 2 is much wider for all severities (ranking 1 is 
nearly double of ranking 2). Failed to judge other person’s path and careless driving were the 
second and third most used factors. 

https://www.gov.uk/government/statistical-data-sets/ras50-contributory-factors
http://www.theguardian.com/news/datablog/2009/nov/25/gdp-uk-1948-growth-economy#data
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(4.4.c) Other Potential Influences on Collisions 

 Alcohol Consumption 
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13.55%

14.76%
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Gross domestic product (GDP) is the market value of all officially recognized final goods and 
services produced within a country in a given period of time. A technical recession is defined 
as two or more consecutive quarters of economic decline. 2008 saw the most significant 
decrease per quarter, 2010 shows a more positive picture however 2011 and 2012 show 
variable changes. 

Collisions may be linked to alcohol consumption.  
This information is derived from stats19 data. Where a breath test has taken place, we are able 
calculate the percentage of positive breath tests*. A percentage failure rate takes into account the 
fluctuating number of times breath tests are requested each year.  
*Includes refused to provide. All vehicle types are included. Note that some anomalies were observed 
within the data analyzed – some cyclists were requested to complete a breath test.  
For all severities of collisions, the percentage of failed breath tests is slowly rising over the past few 
years. In 2009 it was 13.55%. 
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(4.5) Who were involved in the Collisions? 

 (4.5.a) Age and General Risk of being injured on the road 

 

 

 

 

 (4.5.b) Car Occupants: Risk of being injured on the road 
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This graph shows the number of all types of road casualties in UK in 2013 by age. There was 
a definite peak of casualties between the ages of 25 and 35. The trend line indicates that the 
casualty numbers start to level out during the mid-age years, decline around the age of 70. 
 

The car occupants of age groups 26-35 and 36-45 are highly affected by the collisions. Since 

these age groups belong to working class and they travel more in comparison to people of 

other age groups. 
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 (4.5.c) Motorcyclists: Risk of being injured on the road 

*Motor Cycle 50cc and under 

 

 

 

 

*Motor Cycle 125cc and under 
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The 58% of all casualties with 50cc and under motorcycle belongs to age group 16-20. This 

is a serious issue as the most of teenagers are getting affected the casualties. 

Age group 16-20 is the highly affected by the motorcycle (125cc and under) casualties. Most 

surprisingly there is one casualty which belongs to age band 6-10 and 27 casualties belongs 

to age group 11-15. These casualties can be avoided by enforcing law in the state. 
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*Motor Cycle over 125cc and over 500cc 

 

 

 

 

*Motor Cycle over 500cc 
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Almost all the age groups are affected equally by the casualties due to motorcycles (over 

125cc and under 500cc). But the 13 casualties under the age group 06-15 and 340 casualties 

under the age group 16-20 can be avoided by enforcing the law. 

Age group 26-65 is harmed by the casualties while driving the motor cycle over 500cc. Again, 

there are some minors and teenagers who are injured.  
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(4.5.d) Pedestrians: Risk of being injured on the road 

 

 

 

 

 (4.5.e) Cyclists: Risk of being injured on the road 
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If we focus on the child casualty i.e. for age group 0-15 it is very high (total 6396 

casualties/27%). Most of them can be the school children and the casualty occurred while 

going to or returning from school.  

Persons belonging to age group 36-45 are having the highest number of casualties who drive 

the cycle. Other age groups are also affected by the same. There are total 1958 number of 

child casualty while driving the cycle, in which 81 child belong to 0-5 age group. Mostly these 

casualties occur due to collision with the heavy vehicles and high speeding vehicles like car, 

bus etc. So a separate route can be provided to cyclists to avoid these casualties. 
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(4.6) Where The Collisions Occurred? 

 *Collisions by Area: 

 

 

 

**Source: World Bank: Total Population Data, Urban Population Data 

 *Collisions by Road Type: 

 

 

 *Collisions by Road Surface Condition, 2013 

65%

35%

Area and Collisions,2013

Urban Rural

7%

2%

14%

76%

1% 0%

Collisions by Road Type,2013

Roundabout One way street Dual carriageway

Single carriageway Slip road Unknown

As the chart depicts, 65% of total collisions are occur in the urban area. But if we focus on 

collisions per population rural area needs special attention. For urban area collisions per 

population is 18% while for the rural area the same is 37%. 

 

76% of total collisions occur on the road which is Single Carriage Way. Comparing dual and 

single carriageways, single carriageway accidents tend to be more severe. Vehicles involved 

in accidents on single carriageways were more likely to be turning right and waiting to turn 

right, overtaking or going ahead — bend, or to have first point of impact “front” or “offside” 

than vehicles involved in accidents on dual carriageways. 

http://api.worldbank.org/v2/en/indicator/sp.pop.totl?downloadformat=excel
http://api.worldbank.org/v2/en/indicator/sp.urb.totl.in.zs?downloadformat=excel
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(4.7) Predicting Accident Severity using Decision Tree: 

 *Dependency Network: 
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1.35% 1.77% 0.14% 0.20%

Collisions by Road Surface Condition,2013

Dry Wet or damp Snow Frost or ice Flood over 3cm. deep Unknown

Road accidents are more likely to occur when the road is dry than when it is wet. The above 

figures reveal that 70% accidents occur when roads are dry, as when they are wet. Since the 

dry road favors the high speed, this might be a reason of more no. of collisions.   

Accident Severity 

Road Surface  

Condition 

Speed Limit 

Light Conditions 

Junction Detail 

No. of Vehicles 

Road Type 

2nd Road Class 



Project Report 
Chapter 4 

33 

 

 
 

 *Decision Tree: 

**Using Microsoft SQL Server Data Mining Tools 

 

 

 

http://msdn.microsoft.com/en-us/library/ms175312.aspx
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Rule Accident Severity Probability 
 Fatal Serious Slight 

Number of Vehicles = 1 1.65% 19.92% 78.42% 
Number of Vehicles ≠ 1 0.95% 11.67% 87.37% 

Number Of Vehicles = 1 and Speed Limit not 
= 30 

2.80% 20.57% 76.63% 

Number Of Vehicles = 1 and Speed Limit = 
30 

1.04% 19.58% 79.37% 

Number Of Vehicles not = 1 and Speed Limit 
= 40 

1.03% 11.70% 87.26% 

Number Of Vehicles not = 1 and Speed Limit 
= 70 

1.88% 10.45% 87.67% 

Number Of Vehicles not = 1 and Speed Limit 
= 60 

3.19% 19.16% 77.65% 

Number Of Vehicles not = 1 and Speed Limit 
= 30 

0.36% 10.05% 89.58% 

Number Of Vehicles not = 1 and Speed Limit 
= 50 

1.54% 14.63% 83.83% 

Number Of Vehicles not = 1 and Speed Limit 
= 20 

0.16% 13.36% 86.48% 

Number Of Vehicles = 1 and Speed Limit not 
= 30 and Road Surface Conditions = 1 

3.27% 24.43% 72.30% 

Number Of Vehicles = 1 and Speed Limit not 
= 30 and Road Surface Conditions not = 1 

2.30% 16.42% 81.28% 

Number Of Vehicles = 1 and Speed Limit = 
30 and Light Conditions = 4 

1.71% 22.05% 76.24% 

Number Of Vehicles = 1 and Speed Limit = 
30 and Light Conditions not = 4 

0.80% 18.70% 80.50% 

Number Of Vehicles not = 1 and Speed Limit 
= 40 and Road Type = 6 

1.25% 13.90% 84.86% 

Number Of Vehicles not = 1 and Speed Limit 
= 40 and Road Type not = 6 

0.74% 8.71% 90.55% 

Number Of Vehicles not = 1 and Speed Limit 
= 70 and Light Conditions = 6 

4.90% 16.04% 79.06% 

Number Of Vehicles not = 1 and Speed Limit 
= 70 and Light Conditions not = 6 

1.43% 9.61% 88.96% 

Number Of Vehicles not = 1 and Speed Limit 
= 60 and Junction Detail = 1 

0.14% 9.14% 90.72% 

Number Of Vehicles not = 1 and Speed Limit 
= 60 and Junction Detail not = 1 

3.48% 20.12% 76.40% 

Number Of Vehicles not = 1 and Speed Limit 
= 30 and 2nd Road Class = 3 

0.23% 6.99% 92.78% 
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Number Of Vehicles not = 1 and Speed Limit 
= 30 and 2nd Road Class not = 3 

0.38% 10.44% 89.18% 

Number Of Vehicles not = 1 and Speed Limit 
= 50 and Road Type = 6 

2.46% 20.33% 77.21% 

Number Of Vehicles not = 1 and Speed Limit 
= 50 and Road Type not = 6 

0.50% 8.16% 91.34% 

Number Of Vehicles = 1 and Speed Limit not 
= 30 and Road Surface Conditions not = 1 

and Road Surface Conditions not = 2 

0.86% 10.77% 88.37% 

Number Of Vehicles = 1 and Speed Limit not 
= 30 and Road Surface Conditions = 2 

2.70% 17.97% 79.33% 

Number Of Vehicles not = 1 and Speed Limit 
= 60 and Junction Detail not = 1 and 2nd 

Road Class not = -1 

2.43% 17.89% 79.68% 

Number Of Vehicles not = 1 and Speed Limit 
= 60 and Junction Detail not = 1 and 2nd 

Road Class = -1 

4.23% 21.71% 74.06% 

Number Of Vehicles not = 1 and Speed Limit 
= 30 and 2nd Road Class not = 3 and Light 

Conditions not = 1 

0.63% 11.83% 87.54% 

Number Of Vehicles not = 1 and Speed Limit 
= 30 and 2nd Road Class not = 3 and Light 

Conditions = 1 

0.30% 9.99% 89.72% 

 

(4.8) Prediction Using Poisson Regression in SAS: 

 (4.8.1) SAS Code: 

In SAS, GENMOD procedure is used to perform Poisson regression. 

1. To Import Dataset into SAS 

 

 

 

 

 

 

 

PROC IMPORT DATAFILE=”C:\Documents and Settings\Tribhuwan\Desktop\RoadAccidents2013.csv” 

OUT=RoadAccidents2013 

DBMS= csv replace; 

GETNAMES = Yes; 

DATAROW = 2; 

RUN; 
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2. To Predict Number of Casualties Using Poisson Regression 

 

 

 

 

Output 

 

From the above output we can state that: 

𝑙𝑜𝑔(𝑁𝑜. 𝑜𝑓 𝐶𝑎𝑠𝑢𝑎𝑙𝑡𝑖𝑒𝑠)

= 𝐼𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 + 𝑏1 ∗ 𝑅𝑜𝑎𝑑 𝑇𝑦𝑝𝑒 + 𝑏2 ∗ 𝑆𝑝𝑒𝑒𝑑 𝐿𝑖𝑚𝑖𝑡 + 𝑏3 ∗ 𝐿𝑖𝑔ℎ𝑡 𝐶𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠

+ 𝑏4 ∗ 𝑊𝑒𝑎𝑡ℎ𝑒𝑟 𝐶𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠 + 𝑏5 ∗ 𝑅𝑜𝑎𝑑 𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝐶𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠 

𝑁𝑜. 𝑜𝑓 𝐶𝑎𝑠𝑢𝑎𝑙𝑡𝑖𝑒𝑠

= exp(𝐼𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 + 𝑏1 ∗ 𝑅𝑜𝑎𝑑 𝑇𝑦𝑝𝑒 + 𝑏2 ∗ 𝑆𝑝𝑒𝑒𝑑 𝐿𝑖𝑚𝑖𝑡 + 𝑏3

∗ 𝐿𝑖𝑔ℎ𝑡 𝐶𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠 + 𝑏4 ∗ 𝑊𝑒𝑎𝑡ℎ𝑒𝑟 𝐶𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠 + 𝑏5

∗ 𝑅𝑜𝑎𝑑 𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝐶𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠) 

𝑁𝑜. 𝑜𝑓 𝐶𝑎𝑠𝑢𝑎𝑙𝑡𝑖𝑒𝑠

=  𝑒𝐼𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 ∗ 𝑒𝑏1∗𝑅𝑜𝑎𝑑 𝑇𝑦𝑝𝑒 ∗ 𝑒𝑏2∗𝑆𝑝𝑒𝑒𝑑 𝐿𝑖𝑚𝑖𝑡 ∗ 𝑒𝑏3∗𝐿𝑖𝑔ℎ𝑡 𝐶𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠

∗ 𝑒𝑏4∗𝑊𝑒𝑎𝑡ℎ𝑒𝑟 𝐶𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠 ∗ 𝑒𝑏5∗𝑅𝑜𝑎𝑑 𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝐶𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠 

𝐻𝑒𝑟𝑒 𝐼𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 = 0.0083, 𝑏1 = 0.0054, 𝑏2 = 0.0061, 𝑏3 = 0.0045, 𝑏4 = −0.0044,

 𝑏5 = 0.0018 

By substituting these values in the above equation we can easily predict the No. of 

Casualties. 

PROC GENMOD DATA=RoadAccidents2013; 

MODEL Number_of_Casualties= Road_Type Speed_Limit Light_Conditions Weather_Conditions 

Road_Surface_Conditions / DIST = Poisson LINK=log; 

RUN; 
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3. To Predict of Accident Severity Using Poisson Regression 

 

 

 

Output 

 

From the above output we can state that: 

𝑙𝑜𝑔(𝐴𝑐𝑐𝑖𝑑𝑒𝑛𝑡 𝑆𝑒𝑣𝑒𝑟𝑖𝑡𝑦)

= 𝐼𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 + 𝑏1 ∗ 𝑅𝑜𝑎𝑑 𝑇𝑦𝑝𝑒 + 𝑏2 ∗ 𝑆𝑝𝑒𝑒𝑑 𝐿𝑖𝑚𝑖𝑡 + 𝑏3 ∗ 𝐿𝑖𝑔ℎ𝑡 𝐶𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠

+ 𝑏4 ∗ 𝑊𝑒𝑎𝑡ℎ𝑒𝑟 𝐶𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠 + 𝑏5 ∗ 𝑅𝑜𝑎𝑑 𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝐶𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠 

𝐴𝑐𝑐𝑖𝑑𝑒𝑛𝑡 𝑆𝑒𝑣𝑒𝑟𝑖𝑡𝑦

= exp(𝐼𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 + 𝑏1 ∗ 𝑅𝑜𝑎𝑑 𝑇𝑦𝑝𝑒 + 𝑏2 ∗ 𝑆𝑝𝑒𝑒𝑑 𝐿𝑖𝑚𝑖𝑡 + 𝑏3

∗ 𝐿𝑖𝑔ℎ𝑡 𝐶𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠 + 𝑏4 ∗ 𝑊𝑒𝑎𝑡ℎ𝑒𝑟 𝐶𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠 + 𝑏5

∗ 𝑅𝑜𝑎𝑑 𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝐶𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠) 

𝐴𝑐𝑐𝑖𝑑𝑒𝑛𝑡 𝑆𝑒𝑣𝑒𝑟𝑖𝑡𝑦

=  𝑒𝐼𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 ∗ 𝑒𝑏1∗𝑅𝑜𝑎𝑑 𝑇𝑦𝑝𝑒 ∗ 𝑒𝑏2∗𝑆𝑝𝑒𝑒𝑑 𝐿𝑖𝑚𝑖𝑡 ∗ 𝑒𝑏3∗𝐿𝑖𝑔ℎ𝑡 𝐶𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠

∗ 𝑒𝑏4∗𝑊𝑒𝑎𝑡ℎ𝑒𝑟 𝐶𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠 ∗ 𝑒𝑏5∗𝑅𝑜𝑎𝑑 𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝐶𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠 

𝐻𝑒𝑟𝑒 𝐼𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 = 1.1006, 𝑏1 = −0.0051, 𝑏2 = −0.0009, 𝑏3 = −0.0041, 𝑏4 = 0.0016,

 𝑏5 = 0.0063 

By substituting these values in the above equation we can easily predict the Accident 

Severity. 

PROC GENMOD DATA=RoadAccidents2013; 

MODEL Accident_Severity= Road_Type Speed_Limit Light_Conditions Weather_Conditions 

Road_Surface_Conditions / DIST = Poisson LINK=log; 

RUN; 
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Chapter 5    Conclusions & Recommendations 

This chapter covers the summary of all the findings of this project, the various 

conclusions drawn from the findings and suggested alternatives and recommendations 

to assist reduce the number of people who are killed by road accidents in UK. 

(5.1) Conclusions 

(5.1.1) Long Term Trends and Strategy 

1. Long Term Collision History: The long term trend line for casualties shows a 

general decline. There was a 6.56% drop from 2012 to 2013, a positive decrease from the 

five year average (15.53%). 

2. Collisions Fatal: A 0.35% increase from 2012 in 2013 however, the trend over the 

period 2005-2013 inclusive shows a general decline in fatal casualty numbers. 

3. Collisions Serious: There is a decrease of 12% in serious casualty numbers in 2013 

from the average of last 5 years and the trend over the period 2005-2013 shows a 

general decline in serious casualty numbers. 

4. Collisions Slight: A 6% decrease in slight casualty numbers from 2012 and 16% 

decrease from average of last five years in 2013.  

The trend over the period 2005-2013 shows a general decline in slight casualty 

numbers. 

(5.1.2) Environment and Collisions 

1. Monthly Trends-All: The overall number of collisions (regardless of severity) do 

not show a significant increase in any specific month. The highest months were 

September, October and November. April was particularly low month in 2012.  

During autumn of 2012 (period of September to November), rainfall was heavy and days 

of air frost was more as compared to the month having lowest collisions i.e. April. 

2. Mean Temp: In April and June 2012 there was a drop in sunshine hours compared 

to the five year average. The number of collisions were lower in these months. 

3. Sunshine Hours: The peak in temperature in August may be a link with the slightly 

inflated number of collisions in August of 2012.  

4. Days of Air Frost: The number of air frost days was unusually high in February 

2012 however collision numbers were about the same as the five year average. 

5. Rain Days: The number of rainfall days were up in April, July, August and October 

and these months were slightly lower than the five year average for collisions of all 

severities. 
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(5.1.3) Journey Purpose Data 

1. Overall Journey Purpose: ‘Work journey’ accounted for 16.8% of the drivers or 

riders involved in collisions in 2012. Commuters accounted for 9.7% of the vehicles 

involved. School run accounted for 1%. The percentage of child cycling to school was less 

than 1%. Note that this does not reflect whether the child was actually injured. 

There is not too much variation in data of 2013. ‘Work journey’ accounted for 16.7% of 

the drivers or riders involved in collisions which is approximately same as 2012. 

2. Days of Week: Highest number of collisions are on Friday. Since the Saturday is the 

weekend day in UK, it can be the reason of this increase as large number of people go 

outside to celebrate the weekend. 

3. Weekday Times: The afternoon commuter time was the peak time of the day for a 

collision to occur in 2013. 

4. Weekend Times: Weekend collisions peaked during lunchtime hours in 2013 then 

started to drop off towards the evening time. 

(5.1.4) Why the collisions occurred? 

1. Contributory Factors: Failed to look properly is consistently the most used 

contributory factor for all severities. The count of the factors between rankings 1 and 2 is 

much wider for all severities (ranking 1 is nearly double of ranking 2). Failed to judge 

other person’s path and careless driving were the second and third most used factors. 

2. Economic Activity: Gross domestic product (GDP) is the market value of all 

officially recognized final goods and services produced within a country in a given 

period of time. A technical recession is defined as two or more consecutive quarters of 

economic decline. 2008 saw the most significant decrease per quarter, 2010 shows a 

more positive picture however 2011 and 2012 show variable changes. 

3. Alcohol Consumption: Collisions may be linked to alcohol consumption.  

For all severities of collisions, the percentage of failed breath tests is slowly rising over 

the past few years. In 2009 it was 13.55%. 

(5.1.5) Who were involved in the collisions? 

1. Age and General Risk of being injured on the road: There was a definite peak 

of casualties between the ages of 25 and 35. The trend line indicates that the casualty 

numbers start to level out during the mid-age years, decline around the age of 70, in 

2013. 
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2. Car Occupants: Risk of being injured on the road: The car occupants of age groups 

26-35 and 36-45 are highly affected by the collisions. Since these age groups belong to 

working class and they travel more in comparison to people of other age groups. 

3. Motorcyclists: Risk of being injured on the road: 

 1. The 58% of all casualties with 50cc and under motorcycle belongs to age group 

16-20. This is a serious issue as the most of teenagers are getting affected the casualties. 

2. Age group 16-20 is the highly affected by the motorcycle (125cc and under) 

casualties. Most surprisingly there is one casualty which belongs to age band 6-10 and 

27 casualties belongs to age group 11-15. These casualties can be avoided by enforcing 

law in the state. 

3. Almost all the age groups are affected equally by the casualties due to 

motorcycles (over 125cc and under 500cc). But the 13 casualties under the age group 

06-15 and 340 casualties under the age group 16-20 can be avoided by enforcing the 

law. 

4. Age group 26-65 is harmed by the casualties while driving the motor cycle over 

500cc. Again, there are some minors and teenagers who are injured.  

4. Pedestrians: Risk of being injured on the road: If we focus on the child 

casualty i.e. for age group 0-15 it is very high (total 6396 casualties/27%). Most of them 

can be the school children and the casualty occurred while going to or returning from 

school.  

5. Cyclists: Risk of being injured on the road: Persons belonging to age group 36-

45 are having the highest number of casualties who drive the cycle. Other age groups are 

also affected by the same. There are total 1958 number of child casualty while driving 

the cycle, in which 81 child belong to 0-5 age group. Mostly these casualties occur due to 

collision with the heavy vehicles and high speeding vehicles like car, bus etc. So a 

separate route can be provided to cyclists to avoid these casualties. 

(5.1.6) Where the collisions occurred? 

1. Area: 65% of total collisions are occur in the urban area. But if we focus on collisions 

per population rural area needs special attention. For urban area collisions per 

population is 18% while for the rural are the same is 37%. 

2. Road Type: 76% of total collisions occur on the road which is Single Carriage Way. 

Comparing dual and single carriageways, single carriageway accidents tend to be more 

severe. Vehicles involved in accidents on single carriageways were more likely to be 

turning right and waiting to turn right, overtaking or going ahead — bend, or to have 

first point of impact “front” or “offside” than vehicles involved in accidents on dual 

carriageways. 
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3. Road Surface Condition: Road accidents are more likely to occur when the road is 

dry than when it is wet. The above figures reveal that 70% accidents occur when roads 

are dry, as when they are wet. Since the dry road favors the high speed, this might be a 

reason of more no. of collisions.   

(5.2) Recommendations 

Looking at the state of road accidents and the number of people who are killed via road 

accidents in UK, it is recommended that: 

1. Education on road accidents should be intensified especially among the youth.   

  2. Social activities such as funerals, marriage ceremonies and festivals which are 

always performed at the week endings should be reduced to help minimize the number 

of accidents at the week endings. 

 3. Strict enforcement of law is needed in the state so that the casualties due to 

minor drivers can be avoided. 

4. The accident data base of the country should be expanded to include more 

variable so that researcher could really determine the actual factors contributing the 

casualties’ death in road accidents. 

5. Finally, institutions that enforce road traffic regulations should do well to 

apply the law especially on Fridays so that all perpetrators of traffic offences shall be 

brought to book to deter others from repeating such offences. 

    ***************** 
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