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Introduction 

In this given project, the dataset that has been chosen is a secondary data named Environment 

statistics 2021 which was acquired and collected by different government departments of Malaysia 

such as the Department of Environment, Ministry of Environment and Water, LAKU Management 

Sdn. Bhd. (Bintulu, Miri & Limbang), Sibu Water Board, Kuching Water Board, National Water 

Services Commission and Sarawak Rural Water Supply Department (JBALB). The dataset was 

also collated by the Department of Statistics Malaysia. The main objectives of these data are to 

show statistical tables for water quality of each state in Malaysia that affect the rivers. The most 

common standards used to monitor and assess water quality convey the health of ecosystems, 

safety of human contact, extent of water pollution and condition of drinking water. As we all know, 

water quality has a significant impact on water supply and oftentimes determines supply options 

for each state in Malaysia. Data that are featured in this research dataset is from the year 2016, 

2017, 2018, 2019 and 2020. 

 

   This study is to justify which state has the highest scheduled waste, metered water consumption, 

production of water supplied and to compare Malaysia’s water quality & the air pollutant emission. 

There is a variety of information we can extract from the data in this dataset. Among those, the 

one that we particularly interested in the study is about certain variables. For instance , the river 

water quality from the year 2018 to 2020, the scheduled waste by each state from the year 2019 to 

2020, the production amount of water supplied by each state from the year 2016 to 2020 and the 

metered water consumption by each state & sector from the year 2016 or 2017. 
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The purposes of the study are as follows: 

● To investigate whether the proportion of river water quality in Malaysia is the same 

between 2018 and 2020. 

● To investigate whether there appears to be a linear relationship between the metered 

water consumption and the production of water supplied for the domestic sector in each 

state in 2019. 

● To determine whether there is a relationship between the number of river basins 

monitored and the polluted river water in 2018 & 2019 in Malaysia. 

● To determine whether there appears to be a linear relationship between the use of 

domestic water in each state in 2016 and 2017. 

 

  

  The target population is every water supply & river in Malaysia and water supplied & used 

through the water meter by the National Water Services Commission. The studies are done through 

hypothesis testing, Chi-square testing (1 and 2 way contingency), correlation test and regression 

test with R-Studio. In the following part of the report, we will discuss data analysis and results 

then followed by discussion and conclusion along with the reference. 
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 Data Analysis and Results 

HYPOTHESIS TESTING (2-SAMPLE) 

Test 1: 

To investigate whether the proportion of river water quality in Malaysia is the same between 2018 

and 2020 with a significance level of 0.05 

 

Hypothesis Statement 

H0 : p1 = p2 

[Proportion of river water quality in Malaysia in 2020 = Proportion of river water quality in 

Malaysia in 2018] 

  

H1 : p1 ≠ p2 

[Proportion of river water quality in Malaysia in 2020 ≠ Proportion of river water quality in 

Malaysia in 2018] 
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Using R Studio: 

 

 

Test Statistic 

Total number of polluted rivers in 2020, x1: 7 

Total number of polluted rivers in 2018, x2: 10 

Total number of river basins monitored in 2020, n1: 144 

Total number of river basins monitored in 2018, n2: 143 

z = -0.7649796 
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Critical Value 

z0.025 = -1.959964 

 

Decision 

H0 is rejected since -0.7649796 > -1.959964 

  

Conclusion 

There is no sufficient evidence at 0.05 significance level to support that the proportion of river 

water quality in Malaysia in 2020 is the same as the river water quality in Malaysia in 2018. 
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CORRELATION 

Test 2: 

To investigate whether there appears to be a linear relationship between the metered water 

consumption and the production of water supplied for the domestic sector in each state in 2019 at 

5% significance level. 

 

 
 

Hypothesis Statement 

H0 : ρ = 0 

[There is no linear correlation between the metered water consumption and the production of 

water supplied for the domestic sector in each state in 2019]  

 

H1 : ρ ≠ 0 

[There is a linear correlation between the metered water consumption and the production of 

water supplied for the domestic sector in each state in 2019]  
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Plot 
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Using R Studio: 

 

 
 

Test Statistic 

Pearson’s correlation coefficient, r = 0.9835657 

t = 18.871 
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Critical Value 

Degree of freedom = 14 - 2 = 12 

t 12, 0.05  = (-2.179, 2.179) 

Decision  

 Reject H0  since 18.871 > 2.179 

Conclusion 

There is sufficient evidence at 95% confidence level to support that there is a linear correlation 

between the metered water consumption and the production of water supplied for the domestic 

sector in each state in 2019. Since the p-value is 0.0000000002746 < 0.05, there is a significant 

relationship between the metered water consumption and the production of water supplied for the 

domestic sector in each state in 2019. The Pearson’s correlation coefficient, r is 0.9835657 > 0.8, 

so it is a strong positive linear correlation. The higher the water supplied, the higher the metered 

water consumption for that particular state. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



12 

REGRESSION 

  

Test 3: 

To investigate whether there appears to be a linear relationship between the domestic metered 

water consumption in 2016 and the domestic meter consumption in 2017 in each state. Assume 

the confidence level to be 95% significance level, α = 0.05. 
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Hypothesis Statement  

H0: β1 = 0 (There is no linear regression between domestic water consumption by each state in 

2016 with domestic water consumption by each state in 2017) 

H1: β1 ≠ 0 (There is a linear regression between domestic water consumption by each state 
in 2016 with domestic water consumption by each state in 2017) 

Scatter Plot 
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Scatter Plot with Regression Line 

 

The independent variable (variable that used to explain the dependent variable) is domestic water 

consumption by each state in 2016 while the dependent variable) domestic water consumption by 

each state in 2017. 
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Using R Studio: 

 

The r-squared value of regression, R^2 is 0.9997 

This shows that is 99% of the domestic water consumption by each state in 2017. 

 is explained by domestic water consumption by each state in 2016. 

α = 0.05 

Sample size, n = 14 

Degree of freedom, df  = 12 

The regression line, 

ŷ = 1.781 + 1.003 x 

Degree of freedom, df  = 14 - 2 

                                    = 12 
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Critical Value 

-t0.025,12 = -2.179 

The shaded region is the rejection region. 

 t0.025,12 = +2.179 

  

Standard deviation of the variation of observations, 

 

SSE = 1459.991 

 

Sᵋ = 11.030 
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Standard error of the regression slope coefficient, 

  

Sb1: 4.764 x 10^-3 

Test Statistic  

 

= 210.599 

Since the test statistic, t = 210.599> upper tail critical value, t0.025,267 = 2.179 and it falls within the 

rejection region. Hence, we reject the null hypothesis. There is sufficient evidence that domestic 

water consumption by each state in 2016 affects the domestic water consumption by each state in 

2017. 
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CHI - SQUARE INDEPENDENCE TEST (TWO-WAY CONTINGENCY) 

 

Test 4: 

To determine whether there is a relationship between the number of river basins monitored and 

the polluted river water in 2018 & 2019 in Malaysia at 5% significance level. 

 

State the test hypothesis 

H0: No relationship between the number of river basins monitored and the polluted river water in 

2018 & 2019. 

H1: Number of river basins monitored and the polluted river water in 2018 & 2019 have a 

relationship. 

 

To find the critical value 

Alpha: 0.05 

df = (2-1) (2-1) = 1 

𝜒
2
1,0.05 = 3.841 

 
 

Using R Studio: 
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Calculate the expected counts 

 

Polluted river 

water 

Number of river basins monitored 

2018 2019 Total 

Obs. Exp. Obs. Exp. 

polluted 10 9.7 19 2.1 20 

clean 79 79.3 85 146.7 164 

Total 89 89 95 95 184 

 

 

Calculate the test statistic value 
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State the decision 

Since the test statistic, 𝜒
2

 = 0.1729 is smaller than the critical value which is 

3.841. It falls outside of the critical region. Besides that the p-value obtained is 

0.1729 is bigger than 0.05. Hence, we failed to reject the null hypothesis. 

 

Conclusion  

There is enough evidence at 0.05 significance level to support that there is no relationship 

between the number of river basins monitored and the polluted river water in 2018 & 2019 and 

they are independent of each other. 
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Discussion & Conclusion 

 

   First of all, according to the first testing which is the 2-sample hypothesis testing to investigate 

whether the proportion of river water quality in Malaysia is the same between 2018 and 2020 with 

a significance level of 0.05. We found out that there is no sufficient evidence at 0.05 significance 

level to support that the proportion of river water quality in Malaysia in 2020 is the same as the 

river water quality in Malaysia in 2018. The result is kind a sad as the proportion is still the same 

between those 2 years but the polluted river water has decreased which is nice to see. 

 

 

  Besides, from the chi-square testing we found that the number of river basins monitored in 2018 

& 2019 are not much different, which is 143 & 144 respectively. The number of polluted river 

water and the clean river water also increased in 2019. Meanwhile, the study also shows that there 

is no relationship between the number of river basins monitored and the polluted river water in 

2018 & 2019 and they are independent of each other. 

 

  

  Next, during the first correlation test we found out that there is sufficient evidence at 95% 

confidence level to support that there is a strong positive linear correlation between the metered 

water consumption and the production of water supplied for the domestic sector in each state in 

2019. Which then justify the hypothesis of the higher the water supplied, the higher the metered 

water consumption for that particular state. However, according to our regression test results, we 

observed that there is sufficient evidence that domestic water consumption by each state in 2016 

affects the domestic water consumption by each state in 2017. The result is just as we already 

predicted since our rough assumption is that each year, the population of people will keep 

increasing in each state in Malaysia (more on states), there is a possibility that there is an increment 

in the usage of water.  
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