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[bookmark: _Toc8165042][bookmark: _Toc4167908]Abstract
With the development of the automobile industry, the number of cars is increasing, but this also leads to more and more traffic accidents. Therefore, mining traffic accident data can help people understand the factors affecting traffic accidents, and take corresponding protection measures to ensure the safety of people's property and life. 

This report will be divided into six chapters. The first chapter introduces the source and attributes of the dataset. 

The second chapter is the preprocessing of the dataset. 

The third chapter visualizes the dataset, including bar chart analysis and map analysis. 

The fourth chapter proposes four research questions and will use classification method, clustering method, association method and time series method for further analysis and mining. 

The fifth chapter is the reflection on the process of data mining. 

The last chapter is the future work.

















1. [bookmark: _Toc8165043]Introduction
This chapter will introduce the basic information such as the source, attribute and format of the dataset.
1.1. [bookmark: _Toc4167909][bookmark: _Toc8165044]Dataset Description
This dataset is a part of the UK road traffic accident data and was first released by the department for transport on 12th October 2018. The original data files can be obtained from the following sites: https://data.gov.uk/dataset/cb7ae6f0-4be6-4935-9277-47e5ce24a11f/road-safety-data [1]. The dataset mainly records some details of road traffic accidents in 2017 and is normally used to provide the public, researchers or other stakeholders with up-to-date information on road traffic accidents. 

The original dataset consists of a data sheet with 129,982 records and 32 attributes. The format of the dataset is CSV, and all variables are encoded. But we can find the meaning of each code in the official property sheet. 

Because the dataset is very clear and the recorded data information is relatively comprehensive, so it is suitable for the mining of traffic accident data. Therefore, it was selected as the dataset.

[image: ]In order to facilitate data mining for this dataset, these attributes can be divided into the following groups (see figure 1): 

Figure 1 Attributes groups
1.2. [bookmark: _Toc4167910][bookmark: _Toc8165045]Attributes Description
Accident Index: It consists of a series of numbers that are the identifiers of the traffic accident. And the first four numbers indicate the year of the accident. 

LSOA of Accident Location: A place where the driver leaves the scene of an accident [2].

Police Force: This shows the jurisdiction of the police officers. 

Did Police Officer Attend Scene of Accident: It indicates whether officials have arrived the scene of the accident.

Location Easting OSGR: The easting coordinate is measured by a horizontal reference axis, which is a method of positional positioning using a topographic measurement grid.

Location Northing OSGR: The northing coordinate is measured by a horizontal reference axis, which is a method of positional positioning using a topographic measurement grid.

Longitude: This indicates the longitude of the accident.

Latitude: This indicates the latitude of the accident.

Date: This indicates the date of the accident.

Day of Week: This indicates the accident occurred on what day of the week. 

Time: This indicates the exact time of the accident.

1st Road Class: This indicates the road classification of the accident. The possible values are A, B, C, A(M) and Motorway.

1st Road Number: This indicates the road number of the accident.

2nd Road Class: This indicates the road classification of the accident. The possible values are A, B, C, A(M) and Motorway.

2nd Road Number: This indicates the road number of the road junction.

Junction Detail: This indicates the details of the road junction.

Junction Control: This indicates the control method of the road junction. 

Road Type: This indicates the type of road. 

Pedestrian Crossing-Human Control: This indicates the control method of the pedestrian crossing.

Pedestrian Crossing-Physical Facilities: This indicates the facilities of the pedestrian crossing.

[bookmark: _Hlk4149723]Light Conditions: This indicates the lighting situation of the accident.

Weather Conditions: This indicates the weather situation of the accident.

Road Surface Conditions: This indicates the road surface situation of the accident. It will directly affect the braking force of cars, which is an essential factor in traffic accidents.
 
Special Conditions at Site: This indicates whether there are special conditions on the road.

Carriageway Hazards: This indicates whether other obstacles are on the road.

Speed limit: This indicates the maximum speed on the road.

Local Authority (District): This indicates the local authority where the accident occurred.

Local Authority (Highway): This indicates the highway authority where the accident occurred.

Urban or Rural Area: This indicates whether the accident occurred in the urban or rural area.

Accident Severity: This indicates the severity of the accident. The accident level is divided into slight, severe and fatal.

Number of Vehicles: This indicates the number of vehicles in a traffic accident.

Number of Casualties: This indicates the number of casualties in a traffic accident.






2. [bookmark: _Toc4167911][bookmark: _Toc8165046][bookmark: _Hlk8127088][image: ]Primary Data Preprocessing

Figure 2 Data preprocessing Process

Figure 2 shows the process of data preprocessing. Generally, useful data preprocessing work can help people remove noise and irrelevant information from the dataset and quickly build the model. Therefore, data preprocessing plays a very critical role in data mining. As for this traffic accident dataset, although the original data is very clear and clean, we still need to do some processing work in order to put it into Weka for data mining. Moreover, Microsoft Excel will be used to perform primary data preprocessing.

[1] Step 1
There are no attributes need to be added, but there are some unimportant attributes need to be removed. This sheet does not need to be associated with other sheets, so delete Accident_Index. Whether the police arrived at the scene and the location of the police did not affect the result of the traffic accident, so delete Did_Police_Officer_Attend_Scene_of_Accident and Police_Force. Besides, there are also some attributes that did not affect the traffic accident result, and some attributes have too many variables that may affect the accuracy of data mining, so delete 1st_Road_Number and 2nd_Road_Number, Local_Authority_(District), LSOA_of_Accident_Location, Local_Authority_(Highway). Finally, there are 24 attributes left.

[2] Step 2
There are no mostly empty attributes, but some attributes have empty values. Empty values in the data will have an adverse impact on the final data mining results, so these data need to be deleted. In this dataset, the value "-1" stands for "null" or "out of range value," therefore, empty values will be deleted by using Excel's filtering function. Through screening, 57,727 missing values were found. After deleting these missing values, there are still 72,254 data remaining, and the amount of data is still enough for data mining.
[3] Step 3
Because the data in the original dataset is encoded and all represented by numbers, therefore, these data needs to be decoded, and the encoded numbers converted into text for the next step of data mining. We can get the meaning of the code from another code sheet and do not need additional calculations [1].

[4] Step 4
In order to facilitate the impact of time factors on traffic accidents, two columns will be added. The first column added is the date period, indicating the month in when the accident occurred. The second column added is the time period, which represents the hour of the traffic accident, and the possible values are 1-2,2-3,3-4 and so on. Finally, there are 26 attributes and 72,254 records.

[5] Step 5
[image: ]Use arff's file format to load data into Weka. The data types are respectively String, Numeric and Date. The header declaration is as follows (see figure 3):

Figure 3 Header declaration



3. [bookmark: _Hlk4317536][bookmark: _Toc8165047]Visualization
This chapter will visualize traffic accident data and analyze interesting models.
3.1. [bookmark: _Toc8165048]Data Visualization 
[image: ]After completing the preprocessing of the dataset, the dataset was placed into Weka for analysis and investigation. Figure 4 is a visual bar graph of the dataset, containing a total of 72,254 pieces of data and 26 attributes.

Figure 4 Data Visualization

From the monthly distribution, the number of traffic accidents per month is balanced. However, the number of traffic accidents in two date periods has exceeded 6000 for three consecutive months. First, from May to July, the temperature gradually rises and begins to enter the summer. Therefore, people and vehicles on the road are gradually increasing. Besides, the hot weather makes people emotionally irritated and prone to make mistakes, so the number of traffic accidents is high during this time period. Second, the weather gradually became cooler from September to November. Therefore, the road surface caused by rain and snow weather is slippery and may affect road traffic safety. On the contrary, the number of traffic accidents decreased in April and December because April is Easter and December is Christmas, and people tend to stay at home after busy work to have a family reunion. As a result, there are fewer people and vehicles on the roads.

From the perspective of weekly distribution, the distribution of road traffic accidents is also basically balanced. However, the number of traffic accidents from Monday to Friday all exceeded 10,000, because there are more people and vehicles on the road due to work needs or other matters during the working day, resulting in more traffic accidents. On Friday, the number of traffic accidents was the highest, probably because Friday is the last day of the working day. In order to get back home as soon as possible, the speed of the vehicle was faster, which led to more traffic accidents. On Saturday and Sunday, the traffic accident data has declined, probably because people have not chosen to go out after a few days of busy work but at home. Therefore, the number of vehicles and pedestrians has decreased, and the number of traffic accidents has decreased.

From the perspective of daily distribution, many traffic accidents occurred between 8 and 9 AM and between 5 and 6 PM, mainly because of the rush to work in the morning and rush to go home at evening, resulting in the increase of traffic flow in these two time periods compared with other time periods. After 6 PM, the number of traffic accidents decreased and reached the bottom between 4 and 5 AM. This is because people had a rest at home after a busy day, so the traffic volume on the road decreased.

From the perspective of road class, many traffic accidents occurred on class A roads and unclassified roads. Because the road condition of class A roads is good and the vehicle driving speed is fast, while the poor condition of unclassified roads makes it difficult to drive, so the number of these two types of traffic accidents is large.

From the perspective of road junction, many traffic accidents occurred on T-or-staggered-junction, because there are many pedestrians and vehicles, anyone who makes mistakes may cause an accident, so the accident probability is higher.

From the perspective of the weather, many traffic accidents occurred when the weather is fine and no winds. This is because people prefer to go out when the weather is good, and when the external environment is good, the speed of the car will be very fast, and the attention of drivers and pedestrians will not be very concentrated, so it is easy to lead to traffic accidents.

Besides, most traffic accidents occurred on Single-carriageway, and the road junction and pedestrian crossing are usually not controlled. Location is also one of the factors affecting traffic accidents because there are more vehicles and pedestrians in urban than in rural areas, so the probability of traffic accidents will be higher.
3.2. [bookmark: _Toc8165049]Map Visualization
It is worth noting that this dataset contains the longitude and latitude of the traffic accident, so we can import this dataset into Tableau for map visualization. The longitude and latitude data in the preprocessed dataset are clear and standard, and no other cleaning work is required, so the dataset can be directly imported into Tableau.


[image: ]As you can see in figure 5, most traffic accidents happened in the central and southeastern parts of the UK, which is related to the population distribution in the UK. The middle and southeast of the UK are parts of England, it has a population of 84% in the UK [3], and more than 82% live in the city [4], so this area will be further analyzed.

Figure 5 Traffic accident map

As can be seen from figure 6, most traffic accidents happened in London. This is because London is not only the capital of the UK, but also one of the largest financial centers in the world [5]. Its population has exceeded 8 million, and there is a large number of people and cars on the roads, which is likely to lead to heavy traffic jam and traffic accidents.
[image: ]

Figure 6 London traffic accident map

As can be seen from figure 7, T-or-staggered-junction roads are easy to lead to traffic accidents. Besides, Saturday is also easy to cause traffic accidents, this is because there will be many people choose to party or travel with friends on Saturday, so the population is concentrated, and it is easy to lead to fatal traffic accidents.
[image: ][image: ]

Figure 7 London traffic accident map (1)




























4. [bookmark: _Toc8165050]Data Analysis
The report aims to address the following four questions:
· Can we find what is the influence of time and geography on traffic accidents?
· Can we use external environment data to predict traffic accidents severity?
· Can we find the association rules between the external environmental factors of traffic accidents?
· Can we predict the number of vehicles and casualties in traffic accidents?

The first question was discussed in the previous chapter. Therefore, this chapter will focus on the remaining three questions for further data analysis and data mining.
[bookmark: _Toc8165051]4.1 Secondary Data Preprocessing
[image: ]As shown in figure 8, the dataset is usually divided into two parts during the data mining process. One part as a training dataset and one part as a test dataset. When the amount of dataset is small, the ratio of the training dataset and the test dataset is usually 2:1. When the amount of dataset is vast, the ratio of the training dataset to the test dataset is usually 1:1.

Figure 8 Use of the dataset

Because this dataset still has 72254 data remaining after the preprocessing work, the amount of dataset is large, so this dataset was divided into two parts according to the ratio of 1:1 (the training dataset contains 36127 data, and the test dataset contains 36127 data), and this process was being done by Resample method (see figure 9). Besides, in order to study the impact of external environment on traffic accidents severity and improve the accuracy of data mining results, some attributes will be deleted (such as location data), and finally, 15 attributes left.
[image: ]
Figure 9 Resample method

In order to improve the accuracy of data mining results and remove redundant attributes, secondary preprocessing of the dataset was required. Therefore, before using the algorithm to mine the dataset, first sort all the attributes, and then select the attributes that have a more significant impact on the traffic accident.

[image: ]In Weka, attributes can be selected by using its built-in attribute selection function. As shown in figure 10, InfoGainAttributeEval was selected in the attribute evaluator column, which is an attribute evaluation based on information gain. Ranker is selected for the sorting method, which sorts the properties according to their evaluation. 

Figure 10 Select attributes

According to the result of attribute selection, attributes with an information gain greater than 0.001 would be selected. Finally, the first seven attributes in figure 11 are selected for the next step of data mining.
[image: ]
Figure 11 Sorting results
[bookmark: _Toc8165052]4.2 Classification 
[bookmark: _Hlk4788668][image: ]Decision trees have a very wide range of applications. The J48 is a top-down, recursive divide-and-conquer strategy [6]. The result is shown in figure 12.

Figure 12 J48 classification results
[image: ]The classification results only produced one tree and one leaf. As can be seen from the Summary table, the results of this classification up to 82.67%. However, as you can see from figure 13 and the Confusion Matrix table in figure 12, all the data is classified into one type, that is, serious accidents and fatal accidents are classified into a group of slight accidents. Although the classification result is very high, the classification result is not ideal. The reason may be that the proportion of slight accidents is too large, so only this type can be correctly classified. This kind of problem also be called data imbalance problem.

Figure 13 Classifier errors

In order to address this problem, attempts have been made to use the same dataset for slight traffic accidents and serious traffic accidents (Because the number of fatal traffic accidents is very small, so it was merged into serious traffic accidents) for classification. However, the Confusion Matrix table of the classification results is also not ideal (see figure 14). 









[image: ][image: ]
Figure 14 J48 Classification results and classifier errors

[image: ][image: ]Besides, Other classification methods have also been tried, but the classification results are not much different from the classification results of J48 (such as JRip and REPTree, see figure 15). Therefore, the classification method is not suitable for predicting the severity of traffic accidents.
Figure 15 Other classification results
[bookmark: _Toc8165053][bookmark: _Hlk4787725]4.3 Cluster
In the unknown pattern recognition problem, it is usually necessary to find the association from a bunch of unlabeled data. The cluster method is to gather a group of unlabeled data with the same characteristics. The k-means algorithm is simple in the calculation and can perform clustering quickly, but this method usually requires specifying the number of clusters. Due to it is not known how many clusters will be generated by using this data, DBSCAN clustering method will be adopted for data mining and data analysis. DBSCAN [7]is a clustering algorithm that based on density, it can be clustered without knowing the number of clusters. The clustering result is shown in figure 16.
[image: ] 

Figure 16 Cluster results

As can be seen from figure 12, a total of 690 clusters were found through DBSCAN clustering algorithm, and there were 4,436 unclassified data. Therefore, the number of clusters is vast, which indicates that the clustering effect is not ideal.
[bookmark: _Toc8165054]4.4 Associate
Association analysis is a simple and practical analysis technique, and the Apriori algorithm is a frequent itemset algorithm for mining association rules [8]. The Apriori algorithm based on association rules mainly calculates the corresponding support degree through the number of subsets in the item set. And the correlation degree between the factor sets is extracted by setting a certain target confidence level to identify the contribution degree of the single factor set and the common contribution degree and correlation degree of the multi-dimensional factor set.

[image: ]The parameter settings of the association algorithm are shown in Figure17. Set the minimum confidence of this algorithm to 30%, the minimum confidence to 80%, and the number of association rules to 10. 
Figure 17 Parameter settings
[image: ]Through the parameter settings, the implementation process of the algorithm is as follows: Starting from the upper limit of the support of the data item 100%-30%, the gradual decrement is 5% until at least 10 rules satisfying the condition of 30% confidence level, or the support degree reaches the lower limit of 30%. Finally, ten rules were found by using this algorithm and the result of the Apriori algorithm is shown in figure 18.
Figure 18 Association rules

The association rules in figure 10 are explained as follows:

[1] [bookmark: _Hlk4937957]A total of 24,937 traffic accidents occurred when the speed limit was 30 MPH. Moreover, when the speed limit was 30 MPH, 89 percent of the traffic accidents were believed to have occurred in urban (a total of 22,268 traffic accidents occurred in this situation).

[2] A total of 25,116 traffic accidents occurred when the 2nd_road class was unclassified. Moreover, when the 2nd_road class was unclassified, 87% of the confidence believed that the type of junction control where the traffic accident occurred was Give way or uncontrolled (a total of 21,925 traffic accidents occurred in this situation).

[3] [bookmark: _Hlk4937949]A total of 27,738 traffic accidents occurred in urban. And when the traffic accidents took place in urban, 84% of confidence believed that the severity of the traffic accidents was slight (a total of 23,161 traffic accidents occurred in this situation).

[4] A total of 25,756 traffic accidents occurred when the light condition was daylight. And when the light condition was daylight, 83% of confidence believed that the severity of the traffic accidents was slight (a total of 21,418 traffic accidents occurred in this situation).

[5] A total of 24,937 traffic accidents occurred when the speed limit was 30 MPH. And when the speed limit was 30 MPH, 83% of confidence believed that the severity of the traffic accidents was slight (a total of 20,761 traffic accidents occurred in this situation).

[6] [bookmark: _Hlk4938365]A total of 25,867 traffic accidents occurred when the road type was single carriageway. And when the road type was single carriageway, 82% of confidence believed that the type of junction control where the traffic accident occurred was give way or uncontrolled (a total of 21,335 traffic accidents occurred in this situation).

[7] A total of 28,648 traffic accidents occurred when the type of junction control was Give way or uncontrolled. And when the type of junction control was Give way or uncontrolled, 82% of confidence believed that the severity of the traffic accidents was slight (a total of 23,481 traffic accidents occurred in this situation).

[8] A total of 25,116 traffic accidents occurred when the 2nd_road class was unclassified. And when the 2nd_road class was unclassified, 82% of confidence believed that the severity of the traffic accidents was slight (a total of 20,523 traffic accidents occurred in this situation).

[9] A total of 25,867 traffic accidents occurred when the road type was single carriageway. And when the road type was single carriageway, 82% of confidence believed that the severity of the traffic accidents was slight (a total of 21,046 traffic accidents occurred in this situation).

[10]  A total of 25,765 traffic accidents occurred when the light condition was daylight. And when the light condition was daylight, 81% of confidence believed that the type of junction control where the traffic accident occurred was give way or uncontrolled (a total of 20,826 traffic accidents occurred in this situation0.

[bookmark: _Hlk4944485]Based on the association rules above, we can conclude that junction control is Give way or uncontrolled, the speed limit is 30 MPH, the 2nd_road class is unclassified, light condition is daylight, and road type is single carriageway is more likely to lead to the happening of the accident. Generally, these accidents are easy to occur in the urban and are easy to cause a slight accident.
[bookmark: _Toc8165055]4.5 Time series
Time series method is used to analyze data with time characteristics, and reveal the development and change of things [9]. Before the analysis, the three columns of Date, Number of vehicles and Number of casualties were separated from the dataset after the primary data preprocessing, and merged the accident information of the same day. Linear regression was to be used to predict the number of vehicles and casualties in traffic accidents. 

As can be seen from figure 19, on January 2, 2018, the number of vehicles and casualties in accidents predicted by this method are 202 and 148. However, we can download traffic accident data from the Internet in 2018 [1]. The number of vehicles and casualties on January 2 was 349 and 255. Therefore, the effect of predicting the number of vehicles and casualties of in traffic accidents is not ideal.


[image: ]
Figure 19 Time series results


























5. [bookmark: _Toc8165056]Reflection
In this data mining process, I also encountered some difficulties:

· This dataset provides detailed information on traffic accidents, but there are a lot of missing values, so these missing values need to be deleted, which may affect the integrity of the dataset. 

· When analyzing the impact of date and time factors on traffic accidents, the data is too scattered to analysis, so new attributes need to be added.

· The data in the dataset is encoded, so it takes much time to convert the data and increase the preprocessing time. 

· Having tried many classification algorithms and clustering algorithms, but failed to get a good result to predict the accident severity. This may because there is some unbalanced data quantity in this dataset, and there are many variables in each attribute, which also may affect the result of data mining. 

· When importing data into Weka, because Weka has strict requirements on the format of the dataset, a little error may cause the dataset cannot be imported into Weka.

There is no interesting result, but we can draw the following conclusions.

[1] The time factor has a significant influence on traffic accidents. Accidents are most occur from May to June and September to November, which may be related to the weather and people's mood. From Monday to Friday, there are many accidents, because everyone comes out to work and increases the traffic flow on the road. The number of traffic accidents is the highest from 8 to 9 in the morning and from 5 to 6 in the afternoon, which may be related to people's travel habits.

[2] Geographical factors also have an important impact on traffic accidents. Large cities, economic areas are prone to traffic accidents. For example, London, as the capital of the United Kingdom, it has a large flow of people and traffic, which has led to London becoming a high-risk place for traffic accidents.

[3] Through the association rule algorithm, we got a conclusion that junction control is Give way or uncontrolled, the speed limit is 30 MPH, the 2nd_road class is unclassified, light condition is daylight, and road type is single carriageway is more likely to lead to the happening of the accident. Generally, these accidents are easy to occur in urban and are easy to cause a slight car accident.

These conclusions solved the four questions that the article wants to research. Although it is failed to predict traffic accidents severity and the number of vehicles and casualties in traffic accidents, it succeeded to find the influence of time factor and geography factor on traffic accidents, and the association rules between the external environmental factors of traffic accidents. It not only can provide some basis for the relevant departments to study traffic accidents, but also can be used as the scene of traffic accidents to provide the experimental basis for the driverless cars. Besides, traffic accidents cause a huge threat to people's safety. Therefore, relevant departments must take certain measures to reduce the possibility of traffic accidents. For example, uncontrolled road junction can easily lead to traffic accidents, so relevant departments can put in more traffic control facilities to solve this problem. 

Through this data mining, I learned that preprocessing plays a critical role in data mining. Good preprocessing can help people quickly find some potentially useful information in the dataset. Besides, data mining requires patience and confidence and involves a wide range of knowledge. Therefore, in future work, I will be more patient and confident, and try to learn relevant knowledge.




























6. [bookmark: _Toc8165057]Further Research
Further work will combine other datasets to analysis vehicles and casualties involved in traffic accidents. Besides, if the relevant departments can add more detailed traffic accident information in their future work (such as whether there is traffic jam), it will help to discover more useful information, and reducing the probability of traffic accidents.
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érelation Acc

eattribute 'Date' DATE "dd/MM/yyyy"

eattribute 'Date_period' {'January','February','March','April’,'May','June’,'July','August’,'September','October’, 'November', 'December’}
eattribute 'Day_of Week' {'Monday','Tuesday','Wednesday','Thursday','Friday','Saturday', 'Sunday'}

eattribute 'Time' DATE "HH:mm"

Gattribute 'Time_period' {'0-1','1-2','2-3','3-4','4-5','5-6','6-7','7-8",'8-9','9-10",'10-11", '11-12", '12-13", '13-14", '14-15', '15-16",
'16-17','17-18',718-19','19-20",'20-21", '21-22", '22-23", '23-24"}

eattribute 'Location Easting OSGR' NUMERIC

eattribute 'Location Northing OSGR' NUMERIC

eattribute 'Longitude' NUMERIC

eattribute 'Latitude’  NUMERIC

eattribute 'Number of_Vehicles'  NUMERIC

eattribute 'Number of Casualties' — NUMERIC

eattribute 'Speed limit' {'20','30','40','50','60','70"}

eattribute 'lst_Road Class' {'A','B','C','A(M)','Unclassified’, 'Motorway'}

eattribute '2nd_Road Class' {'A','B','C','A(M)','Unclassified’, 'Motorway'}

eattribute 'Junction Detail' {'Crossroads', 'Mini-roundabout','More-than-4-arms (not-roundabout)','Other-junction','Private-drive-or-entrance',
'Roundabout’, 'Slip-road', 'T-or-staggered-junction'}

eattribute 'Junction Control' {'Authorised-person','Auto-traffic-signal','Give-way-or-uncontrolled','Stop-sign'}

dattribute 'Pedestrian_Crossing-Human_Control' {'None-within-50-metres','Control-by-other-authorised-person','Control-by-school-crossing-patrol'}
Pattribute 'Pedestrian Crossing-Physical Facilities' ({'Central-refuge','Footbridge-or-subway', 'No-physical-crossing-facilities-within-50-metres',
'Pedestrian-phase-at-traffic-signal-junction', 'Pelican-puffin-toucan-or-similar-non-junction-pedestrian-light-crossing', 'zebra'}

eattribute 'Road_Type' {'Dual-carriageway','One-way-street','Roundabout','Single-carriageway','Slip-road', 'Unknown'}

eattribute 'Road_Surface_Conditions' {'Dry','Flood-over-3cm-deep','Frost-or-ice','Snow', 'Wet-or-damp'}

pattribute 'Special Conditions_at_Site' {'None','Auto-signal-part-defective','Auto-traffic-signal-out','Road-sign-or-marking-defective-or-obscured',
'Road-surface-defective', '0il-or-diesel’, 'Roadworks', 'Mud'}

Pattribute 'Carriageway Hazards' {'None','Other-cbject-on-road','Pedestrian-in-carriageway-not-injured','Previous-accident','Vehicle-load-on-road',
'Any-animal-in-carriageway (except-ridden-horse) '}

eattribute 'Light_Conditions' {'Darkness-lighting-unknown','Darkness-lights-1lit','Darkness-lights-unlit','Darkness-no-lighting', 'Daylight'}
eattribute 'Weather Conditions' {'Fine-high-winds','Fine-no-high-winds', 'Fog-or-mist','Other', 'Raining-high-winds', 'Raining-no-high-winds',
'Snowing-high-winds', 'Snowing-no-high-winds', 'Unknown' }

eattribute 'Urban_or_ Rural Area' { 'Rural', 'Urban'}

eattribute 'Accident_Severity' {'Slight', 'Serious','Fatal'}

@data
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