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Abstract

This paper presents the results of a cross-cultural study carried out with the intent of finding out which, among culture and road environment, has a greater influence on driver behaviour. To achieve this, the driving style of Nigerians with no experience of driving in the UK was compared to that of Nigerians with some experience of driving in the UK and to British drivers. It was hypothesised that those Nigerian drivers with no experience of driving in a highly regulated UK road system would not be encouraged to adopt a safe driving style. This would have implications for the use of road safety interventions in Nigeria that have been developed outside the Nigerian context. A driving simulator experiment was designed and carried out, comparing the driving style of these three groups of drivers in different conditions. The conditions varied depending on how much regulation was provided (low and high infrastructure). Data were analysed using R version 3.5.1 and SPSS version 24. Generally, results showed that there were distinct differences in behaviour between all the groups in most of the traffic scenarios. Nigerian drivers were more likely to engage in unsafe driving behaviours compared to other drivers. Improvements in the road environment did not bring about any significant changes in the behaviour of Nigerian drivers. There were no significant differences in the behaviour of Nigerian drivers with some experience of driving in the UK and that of British drivers in almost all scenarios. The results indicate that the behaviours of drivers are interpretable in relation to their traffic safety culture, and are partly influenced by their driving environment.  
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1. Introduction

Regional differences in traffic safety are quite considerable. The nature of road safety issues in developing countries is significantly different from that in developed countries. While there has been a decrease in road traffic fatalities in some developed countries as a result of various countermeasures put in place, the situation is different in developing nations as RTCs do not get the attention it deserves. Countries such as Norway, Sweden, and the UK have recorded reductions in road traffic fatality rate while it continues to rise in most developing countries. Reducing road traffic injuries has a positive effect on national income growth (World Bank, 2017). Traffic safety records are much worse in Africa than in Northern and Western Europe. In its Global status report on road safety (2018), the World Health Organisation (WHO) reports that the highest road traffic fatality rates are in the developing countries, particularly the African and South-East Asian regions. Although the African region is the least motorised (2%) of the world, 16% of all recorded deaths as a result of road crashes is found there. Nigeria and South Africa have the highest fatality rates (33.7 and 31.9 deaths per 100,000 population, respectively) in the region which is above the regional average of 24 deaths per 100,000 population (WHO, 2013b). 

In this study, Nigeria and the UK were used as sample countries. The distinct differences between the two countries in traffic safety performance provided the reason for choosing these two countries. Nigeria has one of the lowest traffic safety performances in the world while the UK is one of the countries with the best traffic safety performance. It is very important that greater information on the differences between these countries’ driving behaviour including level of performance, perception of hazard and adherence to road rules are identified so as to develop evidence-based strategies for improving the road safety profile in developing countries. This comparison may help to understand the role road safety culture plays as a contributory factor to road safety performance in these countries.

Road safety related indicators demonstrate the adverse safety profile of developing countries compared with developed countries. For instance, in 2016 Nigeria had 21.4 fatalities per 100,000 vehicles. This was far higher than the UK (3.1) with a very low number of fatalities. In 2016, the UK had a population of 65,788,572 with about 38 million registered vehicles and has a far better traffic safety situation compared to Nigeria with a population of 185,989,632 and an estimated 11 million registered vehicles (WHO, 2018). In the same year, there was a total of 2,019 traffic fatalities on British roads while in the same year there were 39,802 traffic fatalities Nigeria (WHO 2013a). In other words, the road fatality rate in Nigeria is about seven times higher than what is obtainable in the UK. These statistics of the number of road incidents in both countries, with their populations and registered vehicles, indicate that the UK is far ahead of Nigeria in road safety.

The road safety situation in Nigeria is generally poor. Most roads are poorly designed and in desperate need for repair. In addition, drivers engage in behaviours which are presumably unsafe and have been developed over the years due to the poor driving conditions. Problems such as lack of basic road furniture, poor driver education and training and lack of strict enforcement have all contributed to the poor road safety situation in Nigeria. A driver’s road environment could have a possible effect on driving behaviour, in that drivers from environments with stricter regulations, better roadways and very good driver training and tests could drive safer than those from environments characterised by frequency and high rate of crashes as a result of unsafe driving culture. Factor et al. (2007), in their “social accident” model, stated that drivers belonging to different social groups interpret a given situation differently and this varied interpretation could result in conflicting decisions, possibly leading to crashes. This could be linked to research examining systematic differences in traffic behaviour between drivers from different nationalities. Gregory (1985) and Edensor (2004) in different studies have shown that driving is dependent on culture and compared to the western countries, India and Egypt have a lower level of traffic regulation and enforcement which seems to have resulted in many culturally determined informal rules. In most middle/low-income countries, there is a paucity of formal rules which seems to be accepted, as drivers over the years have developed ways of communicating and interacting with each other informally. 
Behavioural change isn’t easy to achieve but some unsafe behaviours could be overcome with a better transport system whilst some can’t. Road traffic crashes are preventable especially if the right intervention measures are put in place to counter them. Strong policies and enforcement, smart road design, and good public awareness campaigns are a few examples and can save millions of lives over the coming decades if implemented appropriately.

This study investigated the influence of road safety culture and road environment on drivers’ behaviour. This was achieved by using objective measures such as vehicle positioning/control, compliance with road rules and perception of hazards elicited via the driving simulator to examine the performance of three different groups of drivers. These groups of drivers are Nigerian drivers (NG), Nigerian/UK drivers (NG/UK) and UK drivers.
**In this study, driver behaviour was investigated across cultures- Nigeria and the UK. Road safety culture in this study is regarded as a general understanding of drivers’ behaviour and attitudes within the traffic environment in a specific country. The terms “Nigerian driver” (NG), “Nigerian/UK driver” (NG/UK) and “UK driver” refers to a driver who learned to drive and whose driving behaviour was shaped from one or two distinct traffic environments. 
2. Method

Methodology and research environment

This research employed the motion-based high fidelity driving simulator of the University of Leeds Driving Simulator (UoLDS). The use of the simulator was suitable and permitted the creation of a realistic setting where behaviours relevant to safe driving could be examined. UoLDS is based on a 2005 Jaguar S-type vehicle model housed in a 4m spherical projection dome with a 300 ° field of view projection system. It has fully operational controls, including a steering wheel with force feedback and pedals, as well as rear view and side mirrors. A spherical screen projection area provides the road environment at 60 Hz and a resolution of 3x1920x1200 to the front and 1024x768 in the peripheral and rear views. The rear view and side mirrors provide a field view of 42°, which is displayed on and therefore only visible through these mirrors. While driving, the participant can perceive forces caused by braking and cornering. The software assumes an engine model from a 2002 Jaguar X-type and braking data from a Ford Mondeo. The simulator records data at 60 Hz, which is inferred from the driver’s inputs, the vehicle movement and position, as well as data related to other vehicles on the simulated roads. The vehicle has an automatic transmission so participants are not required to interact with the gear-shift lever. 

Experimental design

A two-way (2x3) mixed design was employed. The within-subjects factor is infrastructure with 2 levels (low and high). The between-subject factor is the culture of the participants with 3 levels (NG, NG/UK and UK drivers), as participants were selected specifically for this purpose. Participants drove on roads with low and high infrastructure. They were asked to drive normally without instructions so that the drives can provide data to measure participants’ normal driving behaviour. The reason is that instructions could increase attentional resources and improve performance, as drivers deliberately control their behaviour (Trick and Enns, 2009). 

Driving scenarios

The road layout for this study was 22km long and consisted of urban and rural road segments forming a single stretch for a 27-minute drive. It comprised of one lane road in each direction. The speed limits at different points were 30 (48km/h), 40 (64 km/h) and 60 mph (97 km/h). Description of the scenarios is shown in table 1.
Table 1: Description of driving scenarios

Please, note that the participant, leader and other road users in the sketch of driving scenarios are represented by: 

Participant                Leader/crossing car     other road users

	Road layout
	Scenario description
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	Speed choice: This scenario started from a traffic light junction that remained green and was for a total of 6km. The speed limit changed from 30 mph (48 km/h) to 60 mph (97 km/h) halfway through the drive (at approximately 2800m). It was designed to measure speed choice and speed limit exceedance.
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	Compliance with line marking: Double solid white lines show that overtaking is prohibited. The scenario started when a vehicle pulled in from the left into the major road in front of the participant and ended when the lane marking changed to single broken white lines. The leader varied its speed between 40 and 50 mph. It was designed to assess knowledge and adherence to road markings

	[image: image3.png]



	Crossing car: This was a priority junction without traffic lights. It involved a car merging from the left and crossing the road in front of the participant even though the participant had priority. It began when the TTJ of the participant’s vehicle with the stop line of the junction was 3 seconds. Then the car which was stationary at its stop-line, crossed the road in front of the participant and accelerated to 40mph within 2.5 secs before clearing from the junction. This scenario was important to investigate participants’ reaction to unexpected hazards


Dependent variables

Several dependent variables were measured during the simulator experiment which is relevant for each of the longitudinal measures of interest. Longitudinal control involved speed control aimed to prevent collisions, keeping a steady flow of traffic and allowing the driver to be in control even when faced with sudden critical situations/events. These were studied by mean and standard deviation values for speed. Measures that relate the position of the participant’s vehicle to junctions and other vehicles were included in the analyses. Others included assessing compliance with basic road rules and perception of hazard. For perception of hazards, minimum speed reached on approach to the hazards and brake reaction time (BRT) were used as performance measures. 
Participants

Participants were recruited specifically to fit into three groups – NG, NG/UK and UK drivers (NG Drivers: drivers from Nigeria who have never driven in the UK or any other developed country; NG/UK drivers: drivers who have driven in both Nigeria and the UK; UK drivers: drivers from the UK who have never driven in any developing country).

There were forty-eight participants with 16 participants per group (NG: 12 males, 4 females; NG/UK: 12 males, 4 females; UK: 11 males, 5 females) aged 19 to 55 years old. No significant age differences were found between the three cultures. Every participant held either a Nigerian and/or a full UK/EU license and had at least 2 years of driving experience (range 2-20 years). As a gesture of appreciation, all participants were given £20 or £25 depending on the number of drives they completed. This study received approval from the Faculty ethics committee (review reference AREA17-008) and accordingly, participants gave informed consent to take part in the research

Analysis

Descriptive statistics were performed on the data for each scenario, separated by Culture and Infrastructure. 

A mixed methods ANOVA was performed with a between-subjects factor Culture (3 levels: NG; NG/UK; UK) and a within-subjects factor Infrastructure (2 levels: low and high). Where the assumption of sphericity was violated, the degrees of freedom were corrected using Greenhouse-Geisser estimates of sphericity. Main and interaction effects are reported, along with post hoc tests where appropriate. Bonferroni correction was used in all post hoc tests. Statistical significance was accepted at p < 0.05.  

Where results were based on counts, Chi-square test was used to determine whether there are any associations between the variables. Post hoc tests using residual analysis were conducted on statistically significant variables to test the direction of association in each cell and to determine which cell differences contributed to the Chi-square result.  The size of the standardized residuals was compared to the critical values that correspond to an alpha of 0.05 (+/- 1.96). For example, where significant differences were found in the Chi-square results, the standardised residuals were further examined to identify which cells were responsible for the differences (those larger than 1.96 indicate that the observed frequency was significantly different from that which would have been expected if there were no association between the variables in question).
**Unless otherwise stated, data analysis was conducted on the low and high infrastructure conditions.

3 Results

Speed choice

Mean speed

There was a significant main effect of Culture [F (2, 90) = 9.420, p < .001, ηp2 = .173] on mean speed (Figure 1). Bonferroni pairwise comparison showed that NG drivers drove at a higher mean speed than NG/UK  drivers (7.398 mph), p < 0.001 and UK drivers (4.28 mph), p = 0.043. There was no significant difference between NG/UK and UK drivers.

There was no significant main effect of Infrastructure on mean speed and no significant interactions between Culture and Infrastructure.
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Figure 1: Effect of Culture on mean speed for different Infrastructure conditions

Speed limit exceedance

There was a significant main effect of Culture (F (2, 90) = 3.781, p < .026, ηp2 = .078) on speed limit exceedance, Figure 2. Post hoc comparison showed that NG drivers exceeded the speed limits by 15.43%, p= 0.032 compared to the NG/UK drivers. There were no significant differences between either NG and UK drivers or NG/UK and UK drivers.

There was also a significant main effect of speed limit (F (1, 90) = 108.442, p < .001, ηp2 = .546) on speed limit exceedance. Bonferroni pairwise comparison showed that speed limit exceedance was higher in the 30mph compared to the 60 mph by about 50%, p < .001.

In contrast, there was no significant main effect of Infrastructure on speed limit exceedance and significant interactions between Culture and Infrastructure.
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Figure 2: Effect of Culture on speed limit exceedance for different Infrastructure conditions

Spot Speed

There was a significant main effect of Culture (F (2, 89) = 7.880, p = .001) on mean speed as depicted in Figure 3. Bonferroni pairwise comparison showed that NG drivers drove at a higher mean speed than NG/UK drivers (7.728), p < 0.001. There were no significant differences between NG and UK drivers and NG/UK and UK drivers.

In contrast, there was no significant main effect of Infrastructure on mean speed and no significant interactions between Culture and Infrastructure. 
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Figure 3: Effect of Culture on spot speed for different Infrastructure conditions


Compliance with road markings

In the high infrastructure scenario, there was a prohibition sign showing that drivers are not permitted to cross which was placed about 110km before the road marking but there was none in the low infrastructure condition. 

Cross or not

Participants’ decision to cross or not to cross the double white lines was examined based on counts (Figure 4). Results revealed a statistically significant association between Culture and crossing violations for the low infrastructure (χ2= 7.807, p= .020 and df= 2) and high Infrastructure (χ2= 13.844, p= .001 and df= 2) conditions. Post hoc test using standard residuals showed that among drivers who violated the traffic rule, there were more NG drivers than would be expected for the low Infrastructure (3.7) and high Infrastructure (5.3) conditions respectively.
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Figure 4: Effect of Culture on number of participants who crossed the double solid white line under different infrastructure conditions

SD. of speed

There was a significant main effect of Culture [F (2, 45) = 4.947, p < .011, ηp2 = .180] on speed variation, Figure 5. Bonferroni pairwise comparison showed a significant difference between the variation in speed of NG and UK drivers (2.863), p < 0.009. There were no significant differences between NG and NG/UK and NG/UK and UK drivers.
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Figure 5: Effect of Culture on speed variation

There was no significant main effect of Infrastructure on SD of speed and no interaction between Infrastructure and Culture.

Crossing car
Time to collision with crossing car
There was a significant main effect of Culture on TTC [(F (2, 45) = 4.723, p =.014], Figure 6. Bonferroni pairwise comparison showed that the TTC of NG drivers was lower than that of the NG/UK drivers by .77 seconds, p = .013. There were no significant differences between the UK and NG/UK drivers or NG and UK drivers. 

There were no main effects of Infrastructure on TTC and no interaction between Infrastructure and Culture. 
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Figure 6: Effect of Culture on TTC with crossing car in different Infrastructure conditions

Spot Speed and BRT at TTC = 3secs
There was a significant main effect of Culture on spot speed [(F (2, 18) = 6.598, p = .007, np2 = .423] and BRT [(F (2, 18) = 6.317, p = .008, np2 = .412] as shown in Figure 7. Bonferroni pairwise comparison showed that the speed of NG drivers was higher than that of the NG/UK drivers by 10.19mph, p = .020 and UK drivers by 10.69mph, p = .014. Bonferroni pairwise comparison showed that there were significant differences between some groups of drivers. It took NG drivers a longer time to react to the hazard compared with NG/UK (.383 seconds, p = .026) and UK (.416 seconds, p = .015) drivers (Figure 7). There were no significant differences between UK and NG/UK drivers or NG and UK drivers
There was no significant main effect of Infrastructure on spot speed and no interaction between Infrastructure and Culture of participants.

**Note: in analysing the BRT, only participants’ first drives were included, this was because participants may become more cautious and would expect the hazard in the second drive (i.e. the hazard will no longer be a surprise in the second drive). 
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Figure 7: Effect of Culture on spot speed and BRT for different Infrastructure conditions

4 Discussion and conclusion
In this study, a range of driving tasks was designed to investigate whether there are any differences in behaviour between drivers from different cultures and to see if changes in the road environment would have an effect on drivers’ behaviour. To directly compare the behaviour of drivers, they were asked to drive normally in environments where varying amounts (low and high) of infrastructure and guidance was provided. Drivers’ behaviour was assessed by unsafe driving or behaviours made during the drives, which were analysed and compared. The emphasis was on behaviours such as speeding, reaction to hazards and complying with road rules. Several culture effects were found, but none of them could be attributed to the infrastructure and guidance provided. The primary differences were for NG drivers compared to NG/UK and UK drivers because, in almost all the scenarios, the performance of NG drivers differed significantly from those of NG/UK and UK drivers. Irrespective of the infrastructure conditions, UK and NG/UK drivers exhibited safer behaviours compared to the NG drivers. This means that when changes in the road environment were made (low and high infrastructure and guidance), drivers’ behaviour did not change.  For instance, NG drivers drove faster and spent more time speeding in both conditions. Generally, NG/UK and UK drivers tended to keep these measures constant or lower, even though in some cases, UK drivers drove faster than the NG/UK drivers. Across all scenarios, the NG/UK and UK drivers tended to show safer patterns of performing the driving tasks compared to the NG drivers. NG/UK and UK drivers were grouped together in the discussion because even though there were slight differences in their behaviours in some of the scenarios, no significant differences were found. 

Speed choice

Speed is a risk factor influencing both the risk of a crash and the severity of injuries resulting from road crashes (Nilsson, 2004). Drivers' speed choice has been a particular focus of road safety research, as high speeds have been found to increase the risk of crashes (Aarts and van Schagen, 2006). On the other hand, low speed is considered safe and known to reduce crash risk (Elvik et al., 2004; Nilsson, 2004). In all the scenarios where speed was measured, there were significant main effects of culture on mean speed, speed variation and in some instances, speed limit exceedance.

For example, in the speed choice scenario, there were significant main effects of culture on mean speed, speed limit exceedance and spot speed for the 30mph and 60mph zones. For the culture effect, NG drove at a higher mean speed, had the highest speed when spot speed was measured and spent more time exceeding the speed limit compared to the other groups. There were no significant differences in mean speed, spot speed and speed limit exceedance between the other two groups.
NG/UK and UK drivers showed a higher intention to comply with the speed limit as well as time spent complying compared with the NG drivers. It is well known that high and inappropriate speed is one of many factors contributing to the number and severity of road traffic crashes. According to FRSC (2018), 44% of road traffic crashes in Nigeria in 2017 were caused by speeding. It could be reasonable to believe that international differences in the number of road traffic crashes would partly be affected by drivers speed choice. WHO (2018) shows that the number of road traffic crashes is higher in Nigeria (21.4 fatalities per 100,000 population) compared to the United Kingdom (3.1 fatalities per 100,000 population). This is consistent with a study by Warner et al. (2009) where it was concluded that drivers who live in a country with fewer road traffic fatalities (i.e. Sweden), compared with drivers who live in a country with more road traffic fatalities (i.e. Turkey), report a more positive attitude towards complying with the speed limit, a higher intention and a larger proportion of the time spent complying.

There was also a main effect of speed limit on speed limit exceedance as results showed that drivers exceeded speed in the 30mph zone more than the 60mph zone. This corroborates past research which shows that  more drivers report to drive above the speed limit when the speed limit is lower rather than higher and drivers  exceed  the  speed  limit  to  a  relatively  greater  degree  under  a  lower  speed  limit  and  to  a  relatively  smaller  degree under  a  higher  speed  limit (OECD/ECMT  Transport  Research  Centre,  2006; Anastasopoulos  and  Mannering, 2016)

For the low infrastructure condition, there were no speed limit signs but the environment consisted of built-up areas and country-side. This is so that drivers would naturally select their driving speed but they were also expected to adjust speed based on their environments. It is very interesting to note that NG/UK and UK drivers adjusted their speed appropriately in the two environments, whereas NG drivers continued at high speeds in both environments. Consequently, low (high) Infrastructure and guidance did not affect drivers’ speed choice in any way. For all participants, mean speed remained almost the same in all drives both for the NG drivers who were speeding and for the NG/UK and UK drivers who drove slower and within the speed limit. 

Compliance with road marking (double white line)

This scenario was used to examine knowledge and compliance with lane marking. The double solid white lines signify no crossing but the result of the analysis showed that some groups of drivers violated this rule. Statistical testing showed a significant association between the violation rates of different cultures for the low and high infrastructure conditions. More NG drivers violated this rule than would be expected. This could probably be because of lack of knowledge of what the lines represent. Even though in the high infrastructure condition, there was a sign indicating that the road ahead was marked, there was no significant main effect of infrastructure on the decision to cross or not. Subsequently, behaviour within cultures was the same irrespective of the infrastructure conditions. There was also a significant main effect of culture on speed variation. In line with the result from previous scenarios, NG drivers drove with high fluctuations in speed compared to other drivers. 

Unexpected hazards
A critical part of traffic safety is a driver’s ability to detect and respond to emergency roadway hazards. In the car crossing scenario, the NG/UK and UK drivers reacted faster to the crossing car by stopping compared to NG drivers. Almost all the NG drivers crashed into the crossing car. 

There was a significant main effect of culture on BRT as results showed that NG drivers were considerably slower to react to the hazard than NG/UK and UK drivers.  This could be due to their high speed. Another possible explanation for the better performance of the NG/UK and UK drivers could be explained from greater participation in hazard perception training, as all NG/UK and UK participants would have practised for and passed the traditional hazard perception test in order to obtain their license (Lim, Sheppard and Crundall, 2004). A finding consistent with Bates et al. (2013) and McDonald et al. (2015) which shows that drivers who participated in hazard perception training could identify more hazards, scan their driving environment more effectively, anticipate hazards more quickly and slow down more when approaching hazards than those who did not participate in such training.

On the other hand, there was also a main effect of culture on TTC. TTC is closely related to headway and is defined as the time to collision with a lead vehicle in the travel path if the speeds of the vehicles remain unchanged. It measures the longitudinal margin to lead vehicles or objects. But TTC has the advantage of taking the speed difference between the vehicles into account, which is a safety-related factor. Results showed that the TTC of NG drivers was smaller than that of the other groups which according to Minderhoud and Bovy (2001) is a safety-critical approach and not a good indication of safety.

Behavioural change processes are more complicated than simply telling people how to think or what to do when they are using the road. There are no universal guidelines to change behaviour, but different groups of people need to be approached in different ways to optimise the likelihood of affecting behaviour change. Understanding how people perceive risk and how they behave accordingly is critical in designing road safety countermeasures that are effective in reducing road crashes. Even though research (Parker et al., 1996) has shown that changing the attitude of drivers is one of the most effective long‐term measures in dealing with crash involvement, Howard and Sweatman (2007) concluded that the change in road safety culture has proved to deliver better results when compared with other technology and enforcement approaches. Improving road safety Nigeria would involve a system-based approach. Interventions should be such that will be focused on improved education including enlightenment programmes and campaigns, training and retraining, engineering/infrastructure including signage, and traffic calming measures with more effective and stricter regulations and enforcement.
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Chart1

		30 mph		30 mph		30 mph		2.3681770267		2.3681770267		4.157424844		4.157424844		4.1636144509		4.1636144509

		60 mph		60 mph		60 mph		9.1829186619		9.1829186619		7.0554621121		7.0554621121		9.2787495359		9.2787495359

								NaN		NaN		NaN		NaN		NaN		NaN

		30 mph		30 mph		30 mph		7.0774865286		7.0774865286		7.475562769		7.475562769		5.2243465874		5.2243465874

		60 mph		60 mph		60 mph		9.5118261535		9.5118261535		8.2231952166		8.2231952166		8.0996978436		8.0996978436
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		Speed limit		Nationality		SD (no sign)		SD (sign)		per30 (no sign)		per30 (sign)						Speed limit		Nationality		SD (no sign)		SD (sign)		per30 (no sign)		per30 (sign)

		1		1		6.7892824692		2.9485994607		91.6822015091		100						2		1		1.0822845829		5.4525042064		0		4.4687536367

		1		1		9.0144370969		3.8462104742		89.9621395981		96.7385207148						2		1		6.2131972895		8.9544161467		16.8069138049		11.8790019872

		1		1		5.0338544007		3.3540352533		71.3686565078		15.7956711899						2		1		5.2854079958		5.789892671		0		0

		1		1		17.4762891949		4.4752952718		83.5026840491		17.2301337102						2		1		3.7732603797		10.0046643722		100		0

		1		1		9.3286094368		4.9634405276		92.0835356969		100						2		1		4.1262047011		5.2978508139		23.9471619147		66.1093794276

		1		1		7.513224055		2.842422576		97.1612621465		100						2		1		5.6276515441		11.0028412471		36.8164448544		10.1205367296

		1		1		10.2388063289		8.3901553949		100		100						2		1		6.571994456		6.085843753		100		94.9290722322

		1		1		9.5906683833		5.4964879718		97.823583602		100						2		1		6.7372922544		11.732826063		96.7689027391		100

		1		1		3.3433944802		4.1844776299		98.8765071246		100						2		1		6.1878307156		8.6402203427		50.9351372861		0

		1		1		12.5939354172		5.0050133326		72.0126016558		100						2		1		5.1579070254		5.7328012302		0.9596072305		0

		1		1		3.9232995658		4.6455535221		96.316211878		100						2		1		9.1133617166		5.7090738182		47.7483443709		9.2730937982

		1		1		6.2507498009		4.139853734		100		100						2		1		29.7100082392		6.6178313404		33.8167205381		92.7930763179

		1		1		10.147910498		2.7143645951		81.7492219917		100						2		1		3.6966440534		3.7548640764		0		0

		1		1		4.1656760136		4.332466059		100		100						2		1		4.8098153065		7.5550193723		28.4769088263		15.6506238859

		1		1		4.4476547673		2.9089345328		92.700287748		100						2		1		2.5594933863		12.7531644869		0		18.1266548985

		1		1		9.5757775658		2.8031304672		97.113594041		87.2083447708						2		1		6.3110939163		3.4158685585		68.5048322911		0

		1		2		2.1264987464		2.291320367		50.7314292952		47.2303765156						2		2		2.586260805		9.5196150774		0		36.9621822691

		1		2		4.1738650627		3.1090967816		100		66.9073804161						2		2		4.1253333197		3.662037515		0		0

		1		2		7.5086659158		2.5384707924		79.3564143083		12.2070593655						2		2		2.3785252355		6.9716838094		0		0.8493470644

		1		2		6.8077940084		6.2038894441		85.9653445019		57.8083288841						2		2		0.604792123		4.4569666144		0		0

		1		2		4.0071353298		1.7363072335		73.3461870886		0.9749228186						2		2		3.8663517156		7.4065721153		0		0

		1		2		7.918169595		2.5722862145		84.91194317		31.6858868753						2		2		4.7177434323		9.1113943444		0		0

		1		2		6.2683450038		5.3236329096		72.2273600341		78.169782498						2		2		3.761242398		4.5436859181		0		0

		1		2		6.4631839086		2.1552488022		36.4847715736		42.9855778236						2		2		4.0087163544		8.6675029745		0		0

		1		2		4.3289487665		1.5232443451		94.6505356752		100						2		2		8.1181805848		8.4610831573		47.3282442748		89.4630664184

		1		2		9.5665429378		1.5297171706		81.8696883853		84.8802093819						2		2		4.3168106091		10.3297288669		0		26.5318702996

		1		2		12.6705380948		3.394208208		69.1207458017		74.8554515419						2		2		6.3479284121		11.7476518579		6.090712743		72.0488819553

		1		2		8.4001866241		2.9073724006		88.6829820342		66.9607322897						2		2		8.1713383226		12.2872848649		83.1270059606		55.4995590273

		1		2		11.034060083		2.7428801871		86.0145448733		96.6486646445						2		2		6.8033676655		10.3153822859		66.4795289607		69.9261487965

		1		2		10.6806788208		4.8505399156		86.874699952		100						2		2		3.3752341762		7.0257997812		51.4030261348		59.4952593419

		1		2		7.5203860457		5.7624627252		86.8250864792		68.4289705566						2		2		6.1725813864		3.0497113624		13.1356953483		0

		1		2		4.9817984366		2.1639325399		97.128072445		37.4599260173						2		2		3.8335412623		9.5663964599		0		0

		1		3		6.6930835154		2.5372011226		90.1446721011		88.7412683194						2		3		4.8724949586		7.8394881387		0		27.6094276094

		1		3		2.1545702727		2.6576493524		100		63.8576531287						2		3		4.3993992887		10.6316456293		41.2641383899		59.5480955455

		1		3		1.9278901761		2.7804111689		100		68.7604410291						2		3		5.1165626229		6.541762905		60.1840573826		7.0698144174

		1		3		2.7706479758		1.6538819613		99.1964425027		94.6592608417						2		3		2.651846776		6.5845149575		0		0

		1		3		8.2981624297		1.4238136672		52.8381993719		97.2145223447						2		3		7.3911600028		7.2692200076		41.5896250642		63.6060767591

		1		3		9.2085433061		3.4404808634		67.0510419106		76.0511634236						2		3		1.5073158861		8.3987918326		0		79.2249300839

		1		3		12.1200456778		1.6020883473		78.7467191601		19.1946881092						2		3		1.2934378346		7.6179387364		0		9.1858037578

		1		3		3.7187848296		1.7254611412		96.2404681681		87.312929756						2		3		7.4711886979		8.8823861851		68.3785343335		10.694025347

		1		3		15.7526838734		1.7273373789		75.4915346805		100						2		3		6.436436285		7.4272108611		22.0400049696		12.503107134

		1		3		5.2878875072		3.6268241526		97.1521562246		78.5892981237						2		3		2.823986245		7.8759723197		97.8566037736		66.1485557084

		1		3		5.401435439		1.441687161		92.7006123107		64.3525388735						2		3		6.893906382		10.5637907365		71.9784768212		47.4503353157

		1		3		6.5294810388		2.6319163016		58.2259241245		56.7000911577						2		3		6.5064580621		8.7294214986		0		0

		1		3		3.1412390816		3.2412320784		100		100						2		3		3.5288311848		5.217078162		92.2585438336		4.0680473373

		1		3		7.0263952065		1.9634416435		90.5041127128		68.6252771619						2		3		3.3008665519		6.4530731151		0		15.3846153846

		1		3		2.6376067723		3.2210652588		59.4641704325		62.8030202676						2		3		12.0398524751		12.2233235613		73.6949547973		81.1585271915

		1		3		3.6170807004		4.107251259		91.7681828011		87.8311790331						2		3		3.1979936142		7.8024633717		0		87.2543434919





Sheet1

										mean speed

										No sign						Sign

										30 mph		60 mph				30 mph		60 mph

								NG		44.5		55.19				43.62		52.47

								Foreign		34.65		48.62				32.51		50.42

								UK		35.5		53.8				32.77		56.58

								SD		8.84		11.37				10.91		11.13

								SE		2.21		2.8425		0		2.7275		2.7825

								SD		4.76		9.11				5.51		8.32

								SE		1.19		2.2775		0		1.3775		2.08

								SD		6.17		9.95				3.68		4.11

								SE		1.5425		2.4875		0		0.92		1.0275

										No sign						Sign

										sd of speed

										30 mph		60 mph				30 mph		60 mph

								NG		8.0895980921		6.6852154727				4.1906525502		7.4062301562

								Foreign		7.1535498362		4.5742467377				3.1752881273		7.9451560628

								UK		6.0178461126		4.9644835542				2.4863589286		8.1286301261

								SE		0.9295934515		1.6046343835				0.3584604502		0.7044926447

								SE		0.7196133803		0.5182284166				0.3803534561		0.7071171542

								SE		0.9638878836		0.689682584				0.2161338604		0.4467286815

										speed limit exeedance

										No sign						Sign

										30 mph		60 mph				30 mph		60 mph

								NG		91.3970304718		37.798810866				88.5607918991		26.4593870571

								NG/UK		79.6368628511		16.7227633389				60.4502043518		25.6735196983

								UK		84.3452647813		35.5778087103				75.9183332231		35.6816065677

								SE		2.3681770267		9.1829186619				7.0774865286		9.5118261535

								SE		4.157424844		7.0554621121				7.475562769		8.2231952166

								SE		4.1636144509		9.2787495359				5.2243465874		8.0996978436
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								2.21		2.21		1.19		1.19		1.5425		1.5425

								2.8425		2.8425		2.2775		2.2775		2.4875		2.4875

								0		0		0		0		0		0

								2.7275		2.7275		1.3775		1.3775		0.92		0.92

								2.7825		2.7825		2.08		2.08		1.0275		1.0275
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								0.9295934515		0.9295934515		0.7196133803		0.7196133803		0.9638878836		0.9638878836

								1.6046343835		1.6046343835		0.5182284166		0.5182284166		0.689682584		0.689682584

								NaN		NaN		NaN		NaN		NaN		NaN

								0.3584604502		0.3584604502		0.3803534561		0.3803534561		0.2161338604		0.2161338604

								0.7044926447		0.7044926447		0.7071171542		0.7071171542		0.4467286815		0.4467286815
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								2.3681770267		2.3681770267		4.157424844		4.157424844		4.1636144509		4.1636144509

								9.1829186619		9.1829186619		7.0554621121		7.0554621121		9.2787495359		9.2787495359

								NaN		NaN		NaN		NaN		NaN		NaN

								7.0774865286		7.0774865286		7.475562769		7.475562769		5.2243465874		5.2243465874

								9.5118261535		9.5118261535		8.2231952166		8.2231952166		8.0996978436		8.0996978436
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				Speed limit		Nationality		SD (no sign)		SD (sign)		per30 (no sign)		per30 (sign)																												Speed limit		Nationality		SD (no sign)		SD (sign)		per30 (no sign)		per30 (sign)

				1		1		6.7892824692		2.9485994607		91.6822015091		100				2		2.1264987464		2.291320367		50.7314292952		47.2303765156				3		6.6930835154		2.5372011226		90.1446721011		88.7412683194				2		1		1.0822845829		5.4525042064		0		4.4687536367				2		2		2.586260805		9.5196150774		0		36.9621822691				2		3		4.8724949586		7.8394881387		0		27.6094276094

				1		1		9.0144370969		3.8462104742		89.9621395981		96.7385207148				2		4.1738650627		3.1090967816		100		66.9073804161				3		2.1545702727		2.6576493524		100		63.8576531287				2		1		6.2131972895		8.9544161467		16.8069138049		11.8790019872				2		2		4.1253333197		3.662037515		0		0				2		3		4.3993992887		10.6316456293		41.2641383899		59.5480955455

				1		1		5.0338544007		3.3540352533		71.3686565078		15.7956711899				2		7.5086659158		2.5384707924		79.3564143083		12.2070593655				3		1.9278901761		2.7804111689		100		68.7604410291				2		1		5.2854079958		5.789892671		0		0				2		2		2.3785252355		6.9716838094		0		0.8493470644				2		3		5.1165626229		6.541762905		60.1840573826		7.0698144174

				1		1		17.4762891949		4.4752952718		83.5026840491		17.2301337102				2		6.8077940084		6.2038894441		85.9653445019		57.8083288841				3		2.7706479758		1.6538819613		99.1964425027		94.6592608417				2		1		3.7732603797		10.0046643722		100		0				2		2		0.604792123		4.4569666144		0		0				2		3		2.651846776		6.5845149575		0		0

				1		1		9.3286094368		4.9634405276		92.0835356969		100				2		4.0071353298		1.7363072335		73.3461870886		0.9749228186				3		8.2981624297		1.4238136672		52.8381993719		97.2145223447				2		1		4.1262047011		5.2978508139		23.9471619147		66.1093794276				2		2		3.8663517156		7.4065721153		0		0				2		3		7.3911600028		7.2692200076		41.5896250642		63.6060767591

				1		1		7.513224055		2.842422576		97.1612621465		100				2		7.918169595		2.5722862145		84.91194317		31.6858868753				3		9.2085433061		3.4404808634		67.0510419106		76.0511634236				2		1		5.6276515441		11.0028412471		36.8164448544		10.1205367296				2		2		4.7177434323		9.1113943444		0		0				2		3		1.5073158861		8.3987918326		0		79.2249300839

				1		1		10.2388063289		8.3901553949		100		100				2		6.2683450038		5.3236329096		72.2273600341		78.169782498				3		12.1200456778		1.6020883473		78.7467191601		19.1946881092				2		1		6.571994456		6.085843753		100		94.9290722322				2		2		3.761242398		4.5436859181		0		0				2		3		1.2934378346		7.6179387364		0		9.1858037578

				1		1		9.5906683833		5.4964879718		97.823583602		100				2		6.4631839086		2.1552488022		36.4847715736		42.9855778236				3		3.7187848296		1.7254611412		96.2404681681		87.312929756				2		1		6.7372922544		11.732826063		96.7689027391		100				2		2		4.0087163544		8.6675029745		0		0				2		3		7.4711886979		8.8823861851		68.3785343335		10.694025347

				1		1		3.3433944802		4.1844776299		98.8765071246		100				2		4.3289487665		1.5232443451		94.6505356752		100				3		15.7526838734		1.7273373789		75.4915346805		100				2		1		6.1878307156		8.6402203427		50.9351372861		0				2		2		8.1181805848		8.4610831573		47.3282442748		89.4630664184				2		3		6.436436285		7.4272108611		22.0400049696		12.503107134

				1		1		12.5939354172		5.0050133326		72.0126016558		100				2		9.5665429378		1.5297171706		81.8696883853		84.8802093819				3		5.2878875072		3.6268241526		97.1521562246		78.5892981237				2		1		5.1579070254		5.7328012302		0.9596072305		0				2		2		4.3168106091		10.3297288669		0		26.5318702996				2		3		2.823986245		7.8759723197		97.8566037736		66.1485557084

				1		1		3.9232995658		4.6455535221		96.316211878		100				2		12.6705380948		3.394208208		69.1207458017		74.8554515419				3		5.401435439		1.441687161		92.7006123107		64.3525388735				2		1		9.1133617166		5.7090738182		47.7483443709		9.2730937982				2		2		6.3479284121		11.7476518579		6.090712743		72.0488819553				2		3		6.893906382		10.5637907365		71.9784768212		47.4503353157
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				1
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		3								19		38.08		2.35				35		36.74		2.6						3

		4																										4		51.48		2.78				20		46.6		3				36		39.36		2.33

		5		53.07		3.5				21		30.8224		2.63				37		40		2.93						5
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		10																										10		49.48		2.51				26		28.65		2.48				42		63.39		3
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		13		35.84		2.15				29		42.336		2.39				45		42.22		2.87						13

		14																										14		45.05		2.95				30		51.52						46		41.62		2.32

		15		36.3552		2.78				31		44.17		2.93				47		30.69		1.85						15
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