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Abstract: This study explores factors that lead towards 

aggressive driving behaviour among Malaysian drivers and to 
determine the highest factor that contributes to these aggressive 
driving styles in Malaysia. Driving aggressively increases the 
chances of drivers becoming involved in a motor vehicle crash, 
and aggressive driving behavior occurs happens due to multiple 
factors. The Driving Anger Expression Inventory (DAX) is used to 
calculate the factors corresponding to their anger while driving. 
There are four factors that has been identified to define how 
people expressed their anger while driving by using DAX, they are 
Verbally Aggressive Expression (α=0.7332), Physically Aggressive 

Expression (α=0.8548), Using the Vehicle for Aggressive 

Expression (α=0.7267) and Adaptive/Constructive Expression 

(α=0.8711). At the end of this research, we found out that the 
Adaptive/Constructive Expression is the highest factor and most 
commonly used amongst drivers to adapt to these aggressive 
situations on the road. Followed by the factor Verbally Aggressive 
Expression and Using the Vehicle for Aggressive Expression. 
Then, the least often used factor in Malaysia is Physically 
Aggressive Expression. Therefore, some mitigation plans should 
be considered towards reducing accidents in Malaysia which is on 
a yearly rising trend. 

 
Index Terms: Aggressive driving, Anger expression, Driving 

behavior, Malaysian Driver 

I. INTRODUCTION 

  Road safety is one of most important issues being discussed 
in Malaysia today, with an increasing number of people being 
injured and the rising death toll caused by accidents involving 
motor vehicle on our roads. The MIROS general statistics 
1997-2016 analyzed that in 1997 there were 215,632 road 
crashes and from those incidences, 6,302 people lost their 
lives. In 2016,  
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the statistics stated that accident cases grew to 521,466 road 
crashes and from those a further 7,152 people were killed [1].  
The statistics has shown there exist an annual steady increase 
of road crashes in Malaysia and an unwanted yearly uptrend in 
fatalities due to these terrible mishaps. Road accidents would 
be caused by a variety of scenarios.  
There have been many recorded accidents in Malaysia which 
was caused mainly due to human errors. For some cases, 
accidents occur due to driver’s self- aggression during driving 
[2-4]. Driving aggressively increases the chances among 
Malaysian drivers of becoming engaged in an accident on the 
road. Therefore, the aggressive driving behaviour is an 
important problem since such action has been shown to be a 
major contributor to motor vehicle crashes and also causes 
fatal accidents on the road. 

 

Fig. 1 MIROS General Statistics 1997-2016 [1] 

The National Highway Traffic Safety Administration 
(NHTSA) describes that aggressive driving as an action of an 
automobile doing harm to others on the road. The unsafe 
behaviour while driving includes driving exceeding the 
allowed limits and being too fast, failing to signal and also 
harmful lane changing.  

Road accidents are increasing annually due to various 
causes. One of the major issue that leads to road crashes can 
be attributed to be initially caused from drivers’ own 

aggression during driving.  
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Nowadays, aggressive driving is a road traffic crime and also 
a hazardous issue on our nation’s roadways. The study of 

National Highway Traffic Safety Administration (NHTSA) 
declared that the exact amount of crashes on motor vehicles 
caused by aggressive drivers is unknown, but NHTSA has 
previously approximate that about 66 percent of all traffic 
mortalities per year are caused by aggressive driving 
conducts, for example passing on the right, running red lights 
and tailgating. According to the Rocky Mountain Insurance 
Information Association (RMIIA), an automobile-related 
injury happens every 14 seconds in the U.S. The Insurance 
Information Institute reports that aggressive driving 
behaviours were contributing in 51.9% of fatal crashes in 
2012 [4]. The study and report clearly expresses that more 
than 50 percent of annual traffic fatalities were caused by 
these aggressive driving behaviours. Driving aggressively 
increases the chances among Malaysian drivers of becoming 
involved in accidents on the road. Aggressive driving 
behaviour happens due to many factors. According to the 
previous researcher [5-6], there are four factors that relates to 
how drivers express their anger during driving by using a 
Driving Aggressive Expression Inventory (DAX). In this 
research, the problem statement is to classify the highest 
factor that contributes the most in aggressive driving behavior 
by using the Driving Aggressive Expression Inventory (DAX) 
applied unto the Malaysian drivers. Then, the data from this 
study can be utilized by other parties to organize structured 
plans to help reduce accidents among motor vehicle users in 
Malaysia. The objectives of this study are to obtain 
information and to collect data about aggressive driving 
behaviours among Malaysian drivers in relation to the 
increasing trend of accidents on Malaysian roads, most 
probably caused by human error. For some cases, accidents 
occur due to a driver’s self- aggression during driving. This 
study was performed amongst the Malaysian drivers in order 
to understand the extent of aggressiveness in driving 
behaviour. The scope of this study focuses on Malaysian 
drivers’ of ages between 17 years old and above that holds a 

valid driving license, as the allowable age to have a driver’s 

license starts at that minimum age. The limitations of this 
survey study is that the focus is only upon car drivers from 
Malaysia, driving on Malaysian roads, with valid Malaysian 
driving license only. This study noticed significant relations 
that happens during rage behavior while driving and collision 
related situations, for example not having proper control of 
their automobile, low attention spans, being too speedy, 
following other vehicle too closely, and moving violations 
[7]. People delivering their expression of anger during driving 
was calculated by using the Driving Anger Expression 
Inventory also known as DAX which consists of 49 items [8]. 
In this DAX the respondents were asked about the frequency 
of expressing their anger during driving on 4 points Likert 
scale that were measured from (1=almost never until 
4=almost always). There are four ways of anger expression 
while driving that produces score in the DAX. The ways 
people are expressing their anger are Verbally Aggressive 
Expression, Physically Aggressive Expression, Using the 
Vehicle for Aggressive Expression and 
Adaptive/Constructive Expression which are measurements 
of driving anger expression in the Driving Anger Expression 

Inventory (DAX), it was developed by Deffenbacher [7] and 
the DAX was then subjected to further items reduction to gain 
a shorter possible measure [8]. The DAX consisting of 
25-items is an improvised version with a reworked set of 
questionnaire. The Verbally Aggressive Expression scale 
consist of 12 items and generally the item measures people 
expressing their anger while driving via verbal aggressive 
behaviour such as yelling and glares to another driver. Then, 
second is Physically Aggressive Expression scale contain 11 
items and the item generally calculates the expression of 
anger while driving consisting of physical aggressive 
behaviour, like giving another driver the finger but not to the 
extent of using their motor vehicle as a mechanism of 
aggression and dissatisfaction [9]. Third, the 11 items using 
the Vehicle for Aggressive Expression scale commonly 
measures the aggressive behaviour involved by using the 
vehicle to deliver their frustration and to express displeasure 
at another driver such as flashing lights at another driver. 
Lastly, the 15 items of Adaptive/Constructive Expression 
scale generally measure the reaction of people which utilizes 
various positive ways to cope with the anger expression 
behaviour while driving and using these strategies for safe 
driving such as relaxing emotions to calm down [8]. 

II. METHODOLOGY 

This research had performed a survey study via 
questionnaire data collection method with the objective to 
identify the highest factor that contributes to aggressive 
driving amongst Malaysian drivers by using the Driving 
Anger Expression Inventory. 

Participants 

This study was carried out in Malaysia amongst 250 
respondents’, being Malaysian drivers from various 

background and their ages must be from 17 years old and 
above selected randomly. In order to be eligible to participate 
in this survey, the participants must hold a valid Malaysian 
driving licenses. The results were recorded to solve the 
problem statement of this study.  

Procedure 

The researcher had distributed a set of questionnaire which 
consists of 2 parts. Part A is a qualitative survey which 
consists of 7 questions about the demographic background 
and part B is quantitative survey that consists of 49 questions 
about the aggressive driving using the Driving Anger 
Expression Inventory (DAX).  

Measures  

The questionnaire for part A is a qualitative survey and part 
B was adopted from a study recently in their study topic being 
The Driving Anger Expression Inventory: a measure of how 
people express their anger on the road [4].  
The main factors of aggressive driving in this research are as 
follows: 
• Verbally Aggressive Expression 
• Physically Aggressive Expression 
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• Using the Vehicle for Aggressive Expression 
• Adaptive/Constructive Expression 

Prior to this survey study, a pilot study was performed 
involving 29 subjects amongst the Malaysian drivers. The 
average time for them to complete this questionnaire was 
about 7 minutes. The internal consistency and reliability of 
the questionnaire using DAX was assessed using the 
Cronbach’s Alpha scale. The result for the DAX was more 
than 0.7 which means that all items in the DAX had good 
internal consistency based on the scale MATH. 

Data Analysis Procedure  

The data and information collected from the respondents in 
this survey must be recorded towards achieving the result for 
this study. For this research, software Minitab version 17.0 
was used to calculate the collected data. 

From the information obtained in the survey it was then 
possible to analyse the factors that contributes to the 
aggressive driving and to also identify which factors do 
contribute the most in the aggressive driving behaviour 
among the four factors derived from the Driving Anger 
Expression Inventory (DAX) amongst the Malaysian drivers.     

First step for data analysis used in this research is by using 
the Cronbach’s Alpha for the questionnaire to determine 

reliability and also the internal consistency of the question and 
to perform data analysis and later to interpret the data that was 
consolidated. 

Then, Analysis of variance (ANOVA) tests is used to 
identify whether there exist any statistically significant 
differences between the means and different factor levels, also 
to determine any of those means are statistically significantly 
different from each other. For this research, ANOVA test is 
used to identify whether there are any significant differences 
between the four earlier identified factors of aggressive 
expression by using the revised DAX but applied in Malaysia.  

Finally, the Post-hoc test is to analyse result from the 
experimental data. This test is an integral part of ANOVA. 
The ANOVA results do not determine which particular 
differences between means are significant then post-hoc tests 
is used to explore differences between multiple group means 
while controlling the experiment-wise error rate. 

III. RESULTS AND DISCUSSION 

The data collected from this research was then calculated 
using the Minitab software version 17.0 to get the highest 
factor that contributes to the aggressive driving amongst 
Malaysian drivers. Total respondents that had participated in 
this survey numbers 254 respondents. 

For demographic part, descriptive data was analysed to 
determine the respondents’ background that contributed to 

this survey. Then, from the revised DAX the data collected 
was analysed, Cronbach’s alpha was used to clarify the 
internal consistency of the four major factors, finally using the 
ANOVA to identify the differences between factors, hence 
the post-hoc run to determine the highest factor leads to the 
aggressive driving. 

Demographic Background 

The demographic background part consists of 7 questions 
that we had included within the general information 

concerning age, gender, marital status, highest level of 
education, employment status, types of car and also the 
race-group of the respondent. 

Table. 1 Respondent Demographic 

 
From this study, there were 254 respondents that were 

randomly selected amongst the thousands of licensed 
Malaysian drivers. Majority of the respondents that 
participated were female (54.7%). Most of them were aged 
between 17-25 years old (54.3%). Besides that, more than 
half of the respondents in this study were single (70.0%). The 
majority of the respondents had Bachelor’s Degree (45.3%) 

as their highest level of education. Most of them were students 
(50.4%). Furthermore, majority of respondents drove 
compact cars (46.1%). Largest number of respondents by race 
group that had participated in this survey were Malay 
(87.1%). The descriptive data analysis was shown in the 
Table 1 above. 
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Revised Driving Anger Expression Inventory (DAX) 

The researcher had distributed a set of questionnaire which 
consists of 2 parts. Part A is a qualitative survey which 
consists of 7 questions about the demographic background 
and part B is quantitative survey that consists of 49 questions 
about the aggressive driving using the Driving Anger 
Expression Inventory (DAX) [13-14]. 

From this survey, the result is obtained after the 
questionnaire had been collected and interpreted. This result 
is very important in helping us to achieve the objective which 
is to classify the highest factor that contributes the most in 
aggressive driving by using the revised Driving Aggressive 
Expression Inventory (DAX) amongst the Malaysian drivers. 

For this part, there are four ways of anger expression while 
driving that produces score in the revised DAX. The four 
factors of anger expression are measured using the 25-itmes 
while driving among Malaysian drivers using the revised 
Driving Anger Expression Inventory (DAX) are: 
• Verbally Aggressive Expression 
• Physically Aggressive Expression 
• Using the Vehicle for Aggressive Expression  
• Adaptive/Constructive Expression  

There are three steps used to prepare the accurate results for 
this research. First step we identify the Cronbach’s alpha for 

all factors to calculate the internal consistency of the items 
and factors. Second, we use the ANOVA to perform the 
ranking of highest factor of aggressive driving in Malaysia. 
Lastly, to further this study with the post-hoc test to identify 
which group are different. 

Factors of Revised DAX  

Table.  2 Means and standard deviations revised DAX 

 
Table 2 above shows the Cronbach’s Alpha value, means 

and standard deviations of the 25-items and factors revised 
Driving Anger Expression Inventory (DAX). Responses to 
the 25 items were subjected to the revised DAX in four factors 
forms of anger expression while driving in Malaysia. 

 

Fig. 2 Mean of Verbally Aggressive Expression 

Based on the figure 2 above, the highest mean scored in this 
factor is 2.091 out of 4.0. The item in this factor with the 
highest mean is drivers expressing their anger to show their 
aggressive driving behaviors by just making negative 
comments to the other road users. The lowest item scored in 
this factor is 1.551 with the item being the drivers call the 
other road user names aloud. The 5-items factor was 
subjected to Verbally Aggressive Expression because, these 
items involves the drivers showcasing or displaying their 
anger behaviour or being aggressive by using verbal deeds; 
such as yelling and giving negative comments about the other 
drivers while driving. From this research, the Cronbach’s 

alpha for Verbally Aggressive Expression is 0.7332 which is 
acceptable for this factor because it more than 0.7 according 
to Cronbach’s alpha scale. 

 

Fig. 3 Mean of Physically Aggressive Expression 

In the figure 3above, the highest mean scored in this factor is 
1.417 out of 4.0. This factor is related to the item is that the 
driver uses physical ways to express their anger while driving, 
such as the driver trying to scare the other road user.  
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The lowest item in this factor is the driver trying to bump the 
other road user’s bumper with the item scoring at 1.224. 

Physically Aggressive Expression has 5-items in the revised 
DAX scored the Cronbach’s alpha 0.8548 which shows it 

having good internal consistency by using the Cronbach’s 

alpha scale. 

 

Fig. 4 Mean of Using the Vehicle for Aggressive 
Expression 

The figure 4 above stated that, highest mean scored in this 
factor is 2.201 out of 4.0. The example of item in the DAX is 
the driver uses speed to overtake or harass another driver, as a 
way to express anger to the other driver while driving. The 
lowest item scored in this factor is the drivers do the same 
what the other road users did to them with the item scoring is 
1.539. Based on the Cronbach’s alpha scale the factor using 
the Vehicle for Aggressive Expression with the 5-itmes has an 
acceptable internal consistency because the result is 0.7267 
which is more than 0.7 according to the provided scale. 

 

Fig. 5 Mean of Adaptive/Constructive Expression 

As mentioned in the figure 5 above, the highest mean 
scored in this factor is 2.961 out of 4.0. The driver decides to 
focus more on the driving and trying to adapt to the situation 
on the road. Such as the item in the revised DAX, is when the 
driver tries to pay attention to the driving and to drive safely. 
The driver decides not to stoop to the other road user’s level 

of mentality, is the lowest item scored in this factor with 

amount of 2.382 out of 4.0. The result of factor for the factor 
Adaptive/Constructive Expression with the 10-items of 
expressing anger while driving is 0.8711 that has a good 
internal consistency. This factor involves problem solving 
while driving and strategies to cope with their anger 
expression on the road. 

ANOVA of revised DAX 

Analysis of variance (ANOVA) tests is used to identify 
whether any statistically significant differences between the 
means have and different factor level also to determine any of 
those means are statistically significantly different from each 
other.  

For this research, ANOVA test is used to clarify whether 
have any significant differences between the four have factors 
of aggressive expression by using the revised DAX in 
Malaysia. 

H0 = All aggressive expression factors in revised DAX are 
equal 
H1 = At least one aggressive expression factors in revised 
DAX is different 

Table. 3 Analysis of Variance (ANOVA) revised DAX 

 

From the calculated data, the result from ANOVA in the 
table 3 shows that the P-Value amount is 0.00 and default α 

used in this survey is 0.05. So, we reject H0 because P-value 
0.00 is less than 0.05. Therefore, this result shows there are 
significant differences between the factors of aggressive 
expression among Malaysian drivers’ that leads to aggressive 

driving by using the revised DAX. 
One-way ANOVA only shows that there exist differences 

between factors but does not show which factors are different. 
Then, we need to further this research by performing post-hoc 
test to find out the rank of aggressive expression factors 
among the drivers that leads to aggressive driving in Malaysia 
by using the revised DAX. The post-hoc type used in this 
study is the Fisher’s Least Significant Difference (LSD). 

Post-Hoc Test: Fisher’s Least Significant Difference 

(LSD) 

Post-hoc test used to analyse result from the experimental 
data. This test is an integral part of ANOVA. The ANOVA 
results do not determine which particular differences between 
means are significant, then the post-hoc tests is used to 
explore differences between multiple group means.   
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Fig. 6 Box plot of revised DAX 
 

Box plot assess from the post-hoc test Fisher’s Least 

Significant Difference (LSD) is used to determine the rank of 
the factors and also to classify the highest factor of aggressive 
expression among the drivers that lead to aggressive driving 
in Malaysia calculated by using the revised DAX. 

From the calculated data in post-hoc the result shows that 
the highest factor scores in revised DAX among drivers in 
Malaysia is Adaptive/Constructive Expression was the most 
commonly reported type of expression. The score for this 
factor of aggressive expression is 2.700 out of 4.0. This result 
has shown that Malaysian drivers are more focus and try to 
adapt to the situation by controlling their anger expression on 
the road. They would also reduce their anger by ignoring the 
anger problems on the road rather than to get involved in 
conflict with the other driver. 

Second factor contributes to the aggressive driving in 
Malaysia among the driver on the road is Verbally Aggressive 
Expression. 1.800 is the result for the second factor often use 
in Malaysia therefore this factor expresses that an angry driver 
might make negatives comment to other driver and might also 
yell at another user in order to express their anger behaviour. 
Even though it looks like a small case but if the other driver is 
unhappy and also indulges in his anger, he may as well 
reciprocate with his own anger expression to the first driver. 

The third factor is using the Vehicle for Aggressive 
Expression to deliver their anger on the motorway amongst 
Malaysian drivers and which is also a common factor used in 
Malaysia, because the median score is 1.600 with the highest 
item mean scoring at 2.201. On the road, the explicit 
aggressive acts also include acts such as flashing their 
head-lights, it may not seem to increase the risk of accidents, 
but if the other road users are having low frustration tolerance 
and low empathy, it may lead to an increase in road crashes.    

Last factor identified using the revised DAX, is that drivers 
in Malaysia show their anger expression, through Physically 
Aggressive Expression. This factor was almost never used 
with an average 1.000 out of 4.000 and with the highest mean 
scoring item of 1.417 and the lowest mean scoring item at 
1.224. People in the anger situation often engage in 
dangerous, risky, and also aggressive driving behaviours and 
they tend to care less about their safety during those 
situations, so they are putting themselves and other road users 
at risk of crash involvement. 

 

Table. 4 Post-hoc Rank of Factors 

 

From the post-hoc rank of factors, result in the table 3.4 above 
shows two factors are in the same group, therefore we need to 
run the t-test to identify and to confirm whether the two 
factors are in the same the group. 

Table. 5 T-test result of Post-hoc Rank of Factors 

 
The result obtained after the t-test in the table 4, we found 

no significant difference between the factor Verbally 
Aggressive Expression and Using the Vehicle for Aggressive 
Expression because P-Value is 0.555 greater than default 
α=0.05. Therefore, confirms that the verbal factor is in the 

same group with using the vehicle to express the aggressive 
expression while driving in Malaysia. This may be caused by 
drivers in Malaysia tend to express their anger without 
coming to practice the physical conflict, they just verbally 
express their anger or frustration and use the vehicle to show 
their anger to the other road users [10-12]. 

IV. CONCLUSION 

The objectives of this research is to classify the highest 
factor that leads to aggressive driving in Malaysia besides to 
identify the factors that lead to aggressive driving behaviour 
amongst Malaysian drivers. Therefore, in order to achieve the 
objectives of this study, the survey conducted with the 
25-items subjected using the revised DAX to identify the four 
factors and to classify the highest factor of aggressive 
expression while driving in Malaysia. In the revised DAX, the 
four factors that was used to express the aggressive expression 
while driving were the verbally aggressive expression, 
physically aggressive expression, using the vehicle for 
aggressive expression and adaptive/constructive expression. 
Then, from the result obtained from the survey we classify the 
highest factor that lead to aggressive driving in Malaysia 
among drivers.  
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From result obtained in this research, in Malaysia the highest 
factor among drivers to express their anger expression that 
lead to aggressive driving is Adaptive/Constructive 
Expression factor. Malaysian drivers are more focused on 
roads, drivers commonly adapt with the anger situation during 
driving and reduces their anger by ignoring the anger 
problems on the road. That was reported as the most common 
type of expression that drivers use in Malaysia. Then, the next 
common type of factor used in Malaysia is Verbally 
Aggressive Expression and followed by Using the Vehicle for 
aggressive expression. The last factor which drivers in 
Malaysia express their anger, that leads to aggressive driving 
is Physically Aggressive Expression, one being the least used 
among drivers.   
Aggressively driving increases, the chances for motor vehicle 
drivers to be involved in a road crash. The aggressive driving 
on the road is a behaviour that leads to accidents and also 
major crashes currently. This study found significant 
relationships to exist between anger behaviour while driving 
and collision related situations, for example of not having 
proper control of their automobile, low attention, 
fast-moving, following the other vehicle closely, and moving 
violations. So, appropriate action should be taken to prevent 
and also to alleviate this problem. Therefore, we proposing 
some ideas of mitigation plans to be considered in order to 
reduce numbers of accidents in Malaysia which is rising 
yearly. Further actions or mitigation plan will be discussed in 
the future recommendations in the next subtopic to adequate 
the last objective of this research.  

V. FUTURE WORK 

In this section, we propose these mitigation plans as future 
recommendation towards reducing accidents on the road 
caused by the aggressive driving behaviour in Malaysia and 
also recommendations for further study by using the outcomes 
from this research.  

The mitigation plan proposed that can be considered in 
order to reduce number of accidents in Malaysia are: 

 The government or legislative need to improve their use 
of equipment to combat the aggressive drivers on the 
road with the latest technologies and clever strategies in 
reducing accidents rate.   

 Increasing road safety campaigns by engaging with the 
road users by helping them to control their anger 
expression and showing good attitude while driving such 
as respecting other drivers on the road. 

 The authorities need to constantly monitor the aggressive 
road users and improve the roadway information 
according to the road situations. 

 Provide proper training procedures to new road users to 
improve their skills and also awareness about the anger 
expression that contribute to these accidents recently and 
stricter driving licensing.  

 The road users always need to plan their journey to avoid 
being rushed while driving. If they are in a rush, they are 
compelled into taking risks in their driving and be 
pressured on the road that leads to aggressive driving. 
These situations can affect other drivers and actually 
contributes to a road crash. 

 Show courtesy to the other road users by avoiding 
provoking and upsetting them. Strive to be in a relaxed 
and do not drive when stressful because this anger 
expression is one of the major contributions to the 
aggressive driving. 

 Keep focusing on the drive and avoid engaging with the 
other road user that is trying to instigate conflict or 
challenges while driving. This action is the major factor 
that leads to a road crash. 

As the recommendation of this study, the research can be 
used to apply the suggested mitigation plan and to find out the 
impact from the actions taken. Then, for the data collected 
from this study also can be applied for advance research such 
as to find out the Confirmatory Factor Analysis (CFA) to 
determine the factor structure for the 25-items of revised 
DAX. In future, researchers also can use the collected data 
and also the outcome for further studies about other factors 
that would also contribute towards aggressive driving 
amongst Malaysian drivers. 
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