
Mathematical analysis of road rage

Introduction
As every city blooms and roads expand faster and further than ever before, more and more drivers
emerge. However, the problems also appear -- car accidents. Many complicated factors would lead to
a car accident, but we aim to investigate the portion of the road rage of drivers. In this paper, the
discussion will be focused on a mathematical and statistical exploration of road rage effects on the
open road. Various incidents, including the one that is psychological, economic, or social events,
would give rise to the undesired and harmful effects of road rage on road safety. As a result, this
model is dedicated to revealing the truest and most detrimental cause of car accidents by road rage.
Also, since this model is supposed to apply to real-life situations, we thus collect data from people
around us. In summation, the major aspiration of our team is to do our best effort to prevent as many
as possible road accidents due to road rage in an effective and realistic fashion.

Exploration
To investigate the road rage in our city thoroughly, we decided to utilize questionnaires about real-life
circumstances of driving. The questionnaire is composed of the following questions: to estimate your
emotion and reaction when experiencing road rage, the frequency of road rage, the reason of road rage,
have you experienced car accidents (as a driver), how many car accidents have you experienced, and
how many accidents are caused by road rage. All the 55 effective samples are Shenzhen citizens
having experiences on driving.

Analysis
Age of participants

Figure I
Emotions and actions when experiencing road
rage

Figure II
According to the diagram above, when people were experiencing road rage, they tended to honk, and
dazzle others with headlight, or use abusive languages the most.
Frequency of road rage



Figure III
We designed a 5-score scale of a self-report questionnaire of the frequency of road rage (5 refers to
always, 1 refers to seldom). The median of the frequency is 2, and most people were in the interval
from 2 to 3. The sector diagram above shows that most drivers in Shenzhen sometimes experienced
road rage.
Reasons for road
rage

Figure IV1

It was shown that most people became outrageous due to the driving behaviors of other drivers. For
example, dangerous drives of nearby drivers, or urged by rear vehicles, etc. Our solution and
suggestions to prevent road rage will focus on that as a result.
Estimation
To find how many car accidents experienced by the participants were caused by road rage exactly, we
designed questions 5, 6, and 7. The permanent population in Shenzhen is approximately 13.4 million
(the transient residents are not included), thus our samples are relatively small comparing to the whole
population. We considered to construct a 99% confidence interval to estimate the actual value of

1 The third and seventh column (from left to right) are nearby vehicles flash their light, and dangerous drives of
nearby driver.



accidents among the population. As the data was all collected from an anonymous questionnaire on
the internet, it is ensured to be random and independent.
We assumed that the number of accidents experienced is normally distributed in the population as
well as in the samples. The confidence interval of a normally distributed population estimated by the
sample is:

x� ± t × σx��
where σx� =

σ
�
, t = 2.576 (x� is the mean of the sample, σ is the standard deviation of the population,

and n is the sample size). In this case, however, σ is unknown. We hence use the standard deviation of
the sample to estimate the confidence interval of the mean number of accidents experienced by
drivers in Shenzhen.

1.745455 ± 1.67303(
0.43962

55
) = 1.745455 ± 0.099175

Then the 99% interval is:
1.64628� 1.84463 .

It is 99% sure that the actual mean number of car accidents experienced by people in Shenzhen is
ranged from 1.65 to 1.84, meaning that most drivers in Shenzhen have possibly experienced more
than one car accident.
Similarly, we set the 99% confidence interval for the possibility of car accidents caused by road rage
in our city:

0.036364 ± 1.67303
0.03569

55
= 0.036364 ± 0.008051

Hence the 99% interval is:
(0.028313, 0.044415),

meaning that it is 99% likely that the percentage of car accidents caused by road rage is in the interval
from 2.8% to 4.4%, a sufficient high possibility.
Moreover, the average direct property loss caused by the car accident is 7453.8 yuan2 (approximately
1052.48 dollars), while the average disposable income in China is approximately 30733 yuan3
(approximately 2927.52 dollar), indicating that the accidents will not only bring physical and mental
harm, but also a heavy economic burden to the parties. As a result, it is essential to take action to
prevent car accidents, especially caused by road rage.

Evaluation
From the analysis above, we had an overview of the road rage in Shenzhen city, suggesting that it is
important to come up with ideas to deal with road rage. Also, we found out the main causes of this
issue. However, some lapses may affect the accuracy of the analysis.
Firstly, since the official statistics of car accidents in Shenzhen was unavailable for us, though we
used a 99% confidence interval, there is still a 1% chance that the actual data is outside the boundary.
That is to say, we can only feel confident about our estimation to a certain degree.
Besides, there was an invalid sample from the questionnaire, because he/she answered the age
question invalidly. Hence, we decided to rule it out.
Furthermore, the sample might be biased. It is well acknowledged that most of the students from the
international schools are born in high-income households, thus their families, the people who received
the questionnaire, are more likely to have a better disposition, reducing the frequency of road rage in
the samples. As a result the confidential interval obtained may not be perfectly representative.
On the other side, the age of the samples is representative. According to Incidents of Aggressive
Driving4, most of the divers with aggressive behaviors aged between 18 and 26, in a good percentage
of cases, between 26 and 50, and, in smaller proportion, between 50 and 75. The age of participants in
our study corresponds with the tendency (Figure I).

2 百家号, 2019.
3 手机中国产业信息网, 2017
4 Mizell, L. and Co., 1997.



Conclusion
With the questionnaire, we collected data about causes of road rage, emotions or actions when
experiencing road rage, and experienced car accidents caused by road rage. The result showed that
emotions and actions caused by road rage are harmful and may be causes of car accidents. Also, the
frequency of road rage is medium: people in Shenzhen will sometimes get outrageous when driving.
Moreover, bad driving patterns is the main reason for road rage. The analysis showed that about 2.4%
to 4.9% of car accidents were caused by road rage, which deserves more attention and awareness
among citizens.
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