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1.0 Introduction
Throughout the second semester of our bachelor’s degree studies, we have enrolled in the

SECI2143 course i.e Probability And Statistical Data Analysis. As stated in the course learning
outcome, we are tasked with conducting an inference statistical analysis on a chosen dataset
which in our case is “Car Related Road Accidents In Malaysia (2010-2021) and Registered
Vehicles In Malaysia (2010-2022)”. Group 3 decided to tackle this topic since it is one that is of
great concern to us as road users. Not only that, as Malaysians we are well aware of our society’s
dependance on road vehicles in our everyday lives, it is undeniable that we are a car-centric
society first and foremost. What that entails is wide reaching and oftentimes adverse to society
with environmental pollution, high cost of living, inefficient city planning and perhaps worst of
all, loss of lives. We’ve also seen for ourselves the effects of more than 17 million vehicles on
our congested roads especially in developed urban areas, highways and during peak hours, it
greatly reduces quality of life and poses a safety risk to all road users, even ones not in vehicles.
Thus, our aim is to analyse road safety that has always been a dire issue in Malaysia and by that
we mean to identify the relationship between the amount of cars and the frequency of road
accidents as well as compare the frequency of road accidents in a number of states across
multiple years. With our analysis, we hope to gain a better understanding on at least a few
viewpoints and determine the extent of vehicle ownership’s effects on road safety. We made sure
to utilise all the tools and inferential methods that we have learned in our syllabus namely
Hypothesis 2 sample test, correlation and regression tests, goodness of fit test and Chi square test
of independence in RStudio alongside data visualisations such as scatter plots to paint a clearer
picture of the information that can be gained from our dataset.



2.0 Dataset

The dataset that we obtained from data.gov.my is a secondary data which contains total
of accidents from each state in Malaysia from 2010 to 2021, car registered. The dataset is used to
to study the relationship between the variables, predict the number of domestic total car-related
accidents in the same years, and understand the factors of car accidents in certain states.

The dataset contains 12 variables but we only use 5 of them which is year, states, total fatal
accidents, total accidents, and total registered cars. We will carry out 5 statistical tests which are
Hypothesis testing 1-sample, Correlation test using variable, Regression test, Chi-Square test of
independence,and Goodness of fit test.



3.0 Data Analysis

3.1 Hypothesis One-Sample Test

Hypothesis null, : total number of accidents in Malaysia in 2021 is 10% of total cars𝐻
0

registered in Malaysia in the same year.

Alternative hypothesis, : total number of accidents in Malaysia in 2021 is 10% greater than𝐻
1

the total cars registered in Malaysia in the same year.

Tahun Total of car accident Total of car registered

2021 182616 508911

: p = 0.10𝐻
0

: p > 0.10𝐻
1

= 0.1 (right-tail)α

=𝑝 182616
508911

= 0.3588

=σ (182616 − 0.3588)2

508911

= 255.986

𝑧 = 𝑝 − µ
σ/ 𝑛

= 0.3588 − 0.10
255.986/ 508911

= 0.721
where:



= sample mean𝑝  

= hypothesized population mean in the null hypothesisµ 

= standard deviationσ

= sample size𝑛 

P( z < 0.721) = 0.4994

:- Since 0.4994 > 0.10, therefore fail to reject . The mistake of failing to reject the null𝐻
0

hypothesis when it is false is called type II error.Based on that this hypothesis testing is a type II

error. Fail to reject p 0.10 and also fail to support p > 0.10 when in reality p > 0.10.≤



3.2 Correlation Test

In the correlation test, we will conduct a test to investigate whether there is a linear
relationship between the total number of accidents with the total number of cars registered from
2010-2021 with a sample of xx. We conduct the test with a significance level of 0.05



In this test, we will use the Pearson’s product-moment correlation coefficient to calculate the ,𝑟
which is a value used to measure the strength of the linear relationship in the sample observed.

The calculation to find is as below:𝑟

𝑟 =  Σ𝑥𝑦 − (Σ𝑥Σ𝑦)/𝑛

[(Σ𝑥2)−(Σ𝑥)2 /𝑛][(Σ𝑦2)−(Σ𝑦)2/𝑛]

=

 2943903615606− 35048716940652
12

[(2036235846872)−(4854362)2/12][(4371051834480)−(7220046)2/12]

= 0.524

where:

= sample correlation coefficient𝑟 

= sample size𝑛 

= value of independent variable𝑥 

= value of dependant variable𝑦 

Figure ….: Calculation of the variables for Pearson’s product-moment correlation coefficient.



From the Pearson’s product-moment correlation coefficient, we get the value of r = 0.524, which
indicates that the relationship between total accidents and total cars registered is a moderate
positive linear relationship. After obtaining the value of r, we will continue the testing by
following the below steps

i) State the hypothesis statement

(no linear correlation)ℎ
0 

:   ρ =  0 

(linear correlation exist)ℎ
1 

:   ρ ≠  0 

ii) Find the critical value

α =  0. 05,  𝑑. 𝑓 = 𝑛 − 2 = 12 − 2 = 10 

𝑡
α/2 = 0.025,10

=  ± 2. 228

iii) Calculate the test statistic

𝑡 =  𝑟

1−𝑟2

𝑛−2

 =  0.524

1−0.5242

12−2

 = 1. 95 

iv) Conclusion

Since , fail to reject . There is no sufficient evidence to𝑡 =  1. 95 <  𝑡
0.025,10 

= 2. 228 ℎ
0

conclude that there is a linear relationship between total cars registered and total accidents at the
5% level of significance.



3.3 Regression Test
The simple regression test we conducted is to determine if the total number of newly

registered cars in Malaysia from the years 2010-2021 could be used to predict the number of
domestic total car-related accidents in the same years. As such, we set the total number of newly
registered cars as the independent variable or ‘x’ while the number of domestic total car-related
accidents is set as the dependent variable, ‘y’. As usual, we set the confidence level as

. This test is partly used to detect if a linear relationship is present between the twoα = 0. 05
aforementioned variables.

Figure…: Regression Table



The accompanying regression equation in the figure above, is that of𝑦 =− 110000 + 0. 86𝑥

the regression line which is represented by:

ŷ = 𝑏
0
 +  𝑏

1
𝑥

where:

= estimated/predicted y valueŷ
= estimate of regression intercept𝑏

0

= estimate of regression slope𝑏
1

= value of independent variable𝑥 

We obtained the value for both , and through summarising the dataset in RStudio𝑏
0

𝑏
1

𝑅2

as well as confirming it by using our own calculations in Microsoft Excel, which we were able to
derive the same approximate values. As shown in the scatter plot, the data points are somewhat

in linear relation but with a wider range for errors. The value for intersection coefficient, is𝑏
0

-110000 which means the hypothetical intersection point (value) of total car accidents in
Malaysia when the number of registered cars in the country reaches 0 is in the negative mark.
This is obviously impossible but it’s indicative of the relationship between the two. The slope

coefficient, at a value of 0.86 indicates that a single unit degree change in the independent𝑏
1

variable would lead to a 0.86 change in the dependent variable in either direction. As seen in the

figures below, the square of R value which is the coefficient of determination, has a value of𝑅2

0.2748 meaning that there exist only a weak linear relation between the two variables where
some but not all of the variation in 𝑦 is explained by variation in 𝑥.

Figure … : Summary of regression in RStudio



: = 0𝐻
0

β
1

: ≠ 0𝐻
1

β
1

=  0.4416𝑠𝑏
1

p-val = 0.0802

Coefficient of determination, = 0.2748𝑅2

= -110000    , = 0.86𝑏
0

𝑏
1

t value =  1.947

Table… : Table of Total Car Accidents and Total Registered Cars in Malaysia (2010-2021)

Table… : Calculations to find  Explained & Unexplained Variations and 𝑅2

done in Microsoft Excel



Table… : Calculations to find done in Microsoft Excel𝑅2

Test Statistic:

𝑡 =  
𝑏

1
 − β

1

𝑠𝑏
1

 

𝑡 =  0.86 − 0
0.4416  

𝑡 =  1. 947 

Critical Value:

𝑑𝑓 =  12 − 2 =  0 

α =  0. 05 

𝑡
0.05/2

 = 2. 228 

Decision:
Since of Test Statistics is less than of Critical Value, thus we fail𝑡 =  1. 947 𝑡

0.05/2
 = 2. 228

to reject .𝐻
0

Conclusion:
In conclusion, by using 0.05 significance level, there is insufficient evidence to support that the
total number of registered cars in Malaysia (2010-2021) has any effects on the total number of
car accidents in Malaysia (2010-2021).



3.4 Goodness of Fit Test

In the goodness of fit test, we will conduct a test to investigate whether the claim that the
accident occurs in Selangor has an equal proportion in the 5 years (2017-2021). We use 4190
samples that were involved in a fatal accident within this 5 years (2017-2021). We conduct the
test with a significance level of 0.05.

Based on the claim that the proportion of accidents in Selangor is equal, therefore

ρ2017 = ρ2018 = ρ2019 = ρ2020 = ρ2021

ρ = Probability for the category

Hypothesis Statement

H0 : ρ2017 = ρ2018 = ρ2019 = ρ2020 = ρ2021
H1 : At least one of the five proportions is different from others.

Figure xx: Depicts Data of total death due to accident in Selangor and year.

Calculate The Expected Frequency

Calculate the expected frequency using the formula given below

𝙀 = 𝒏 𝒌/
𝒏 = Represents the total number of trials

𝒌 = Represents the number of different categories or outcomes

Calculate The Difference Between O and E:



𝑶 = Represents the observed frequency of an outcome

𝙀 = Represents the expected frequency of an outcome

Using this formula
(𝑶 − 𝙀)2

𝙀

Calculate The Test Statistic

= = 52.125+32.883+6.535+264.727 = 390.757𝝌2 Σ (𝑶 − 𝙀)2

𝙀

Using the significance level of 0.05%, we calculate the critical value
Degree of Freedom = 5 - 1 = 4

4,0.05 = 9.48χ2

State The Decision

Test Statistic, = 390.757𝝌2
Critical Value, 4,0.05  = 9.48𝝌2

Decision:
Since Test Statistic is greater than Critical Value, thus we reject the null hypothesis, H0 at α =
0.05

Conclusion
There is no sufficient evidence, so we reject the claim that the fatal accidents occur in Selangor
are an equal proportion on the years.



3.5 Chi-Square Test of Independence

a) Hypothesis Statement

H0 : Total accident of State is independent of the year of total accident
H1 : Total accident of State is dependent of the year of total accident

Figure xx: Shows Data of State of total accident and year of total accident

b) Critical Value

Test Statistic:

Х² = Σ (𝑜ᵢⱼ −  𝑒ᵢⱼ)²

𝑒ᵢⱼ

o- Observed Count
e- Expected Count

Degree of Freedom, df = (r-1) (c-1)

Critical Value, α = 0.05
Degree of Freedom, df = (5-1)(5-1) =16



c) Calculate Expected Counts

Expected Count calculation formula:

=𝑒ᵢⱼ ( 𝑖ᵗʰ 𝑅𝑜𝑤 𝑡𝑜𝑡𝑎𝑙) (𝑗ᵗʰ 𝐶𝑜𝑙𝑢𝑚𝑛 𝑡𝑜𝑡𝑎𝑙)

Total sample size

Figure xx: Shows Observed Count and Expected Count for the selected data (Part I)

Figure xx: Shows Observed Count and Expected Count for the selected data (Part II)

d) Calculate Test Statistic Value





e) State the decision

Test Statistic, Х² = 255.18
Critical Value, Х² ₖ₌₁₆,  α ₌ ₀.₀₅ = 26.296

Decision:
Since Test Statistic is greater than Critical Value, thus reject the null hypothesis, H0 at α = 0.05

Conclusion
There is evidence of a relationship between State of the total accident and year of total accident



4.0  Conclusion

In a nutshell, we have learned various technique to satisfy the objectives of our data
analysis from our chosen topics which are “Car Related Road Accidents in Malaysia
(2010-2021)” and “Registered Vehicles in Malaysia (2010-2022)”. We got this data from
Data.gov.my, the official website to obtain trusted data. Throughout the entire analysis, we are
aware that there are various factors that contribute to car accidents in Malaysia.

For data pre-proccessing, we have done 2 methods which are data cleaning and data

reduction. In which we remove 1 year from “Car Related Road Accidents in Malaysia
(2010-2021)” to make it easier to calculate. We also clean the data by removing unrelated data
from “Car  Related Road Accidents in Malaysia (2010-2021)”.

Based on our analysis, we can conclude that the total number of accidents in Malaysia is
10% greater than the total number of cars registered in Malaysia (2010-2021). Next, there is no
linear correlation between the total number of accidents in Malaysia (2010-2021) and the total
number of cars registered in Malaysia (2010-2021). We also conclude that there is insufficient
evidence to support that the total number of cars registered in Malaysia (2010-2021) has any
effect on car accidents in Malaysia (2010-2021). We also do an analysis to see whether a fatal
accident has an equal proportion, using a specific state which is Selangor and we can conclude
that fatal accidents in Selangor are not in equal proportion. Lastly, we conclude that there is a
relationship between car accidents and between state and year of accidents.

We would like to thank Dr. Nor Azizah Ali, our Probability and Statistical Data Analysis
Lecturer for giving us the opportunity to learn various techniques to dissect the data using R
programming, how to clean the data, and how to read the data, and how to perform analysis for
the data. We also gained knowledge on how each variable will affect the data based on the
analysis that we do.



5.0 Appendix

Malaysia Number of Registered Vehicles, 1986 – 2022 | CEIC Data
Cities 101: The hidden cost of car-centric cities (Part IV) – | B L O G (wordpress.com)

https://www.ceicdata.com/en/indicator/malaysia/number-of-registered-vehicles#:~:text=Malaysia%20Number%20of%20Registered%20Vehicles%20was%20reported%20at%2017%2C728%2C482%20Unit,17%2C486%2C589%20Unit%20for%20Dec%202020
https://gocarmy.wordpress.com/2018/06/19/cities-101-the-hidden-cost-of-car-centric-cities-part-iv/

