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1. This examination paper consists of SEVEN (7) questions. Answer ALL questions. 

2. All answers to a new question should start on a new page. 

3. All the calculations and assumptions must be clearly stated. 

4. All calculations must be in FOUR (4) decimal places. 
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QUESTION 1 [7 MARKS] 

 

A previous record shows that drivers get an average of 52300 km on a set of Maxim A51 radial 

tires with a standard deviation of 6400 km. Hoping to improve that figure, the tire company 

has added a new polymer to the rubber that should help protect the tires from deterioration 

caused by extreme temperatures. Twenty drivers who tested the new tires have reported getting 

an average and standard deviation of 54400 km and 5010 km respectively. Assume that the 

new tire mileage is normally distributed, can the tire company claim that the addition of the 

new polymer in the new tire produces a more consistent tire mileage? Test at 10% level of 

significance.  

[7 Marks] 
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QUESTION 2 [13 MARKS] 

 

A research is conducted to investigate the prevalence of airborne bacteria in carpeted and 

uncarpeted rooms in a hospital. Eight samples of room air from both rooms were pumped over 

a Petri dish and incubated for three hours before the number of bacteria formed on each Petri 

dish were measured (in bacteria per cubic foot of air). A statistical analysis of the data using 

Microsoft Excel is illustrated in Figure 1. Assume that the number of bacteria has a normal 

distribution. 

 

Figure 1 

i) Conduct a necessary analysis to show that the number of bacteria formed in both carpeted 

and uncarpeted rooms have equal population variances at 4% level of significance. Use 

confidence interval approach. 

[8 Marks] 

 

ii) It is claimed that the carpeted rooms are more likely to accumulate more bacteria 

compared to uncarpeted rooms. Test this claim at 4% level of significance using P-value 

approach. 

[5 Marks] 
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QUESTION 3 [15 Marks] 

 

An experiment to determine the effect of four different types of engine oil (A, B, C, and D) on 

the rolling friction coefficient of a car speed has been conducted. Three brands of car (Honda, 

Toyota, and Mazda) were chosen, and each engine oil was tested twice on each car, producing 

the following ANOVA output in Figure 2. 

 

Figure 2 

 

i) How many treatments involved? Write down all the treatments. 

[2 Marks] 

 

ii) Identify the number of replication for each treatment. 

[1 Mark] 

  

iii) Based on the ANOVA table above, find the values of W, X, Y and Z.           

[6 Marks] 

 

iv) Test the interaction effect on rolling friction coefficient of car speed between the four 

different types of engine oil and the three different brands of car. 

[4 Marks] 

 

v) Do we need to test for marginal effect? Give a reason.  

[2 Marks] 
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QUESTION 4 [20 Marks] 

 

A medical researcher conducted an observational study to understand the recovery rate for 

patients infected with the COVID-19 in Malaysia. The researcher contacted thirteen COVID-

19 survivors and interviewed them regarding their recovery experience. Two of the questions 

asked are the recovery period (in days) and the number of days that have passed since receiving 

the second dose of COVID-19 vaccine prior to infection. The recorded data is summarized as  

2 21499,      133,      244523,      1431,      16678,  

71676.7692,      70.3077,      1342.0769xx yy xy

x y x y xy

S S S

    

  

 
 

i) Identify the dependent variable in the study. 

[1 Mark] 

 

ii) Calculate the correlation coefficient and interpret its value. 

[3 Marks] 

 

iii) Estimate the regression model parameters and write the estimated linear regression 

model. 

[5 Marks] 

 

iv) Based on your answer in iii), predict the recovery period if a person is infected with 

COVID-19 after 200 days of receiving second dose of COVID-19 vaccine. 

[2 Marks] 

 

v) Table 1 represents the incomplete ANOVA table of the study. Find the values of P, Q, 

R and S. 

Table 1 

Source of 

Variations 

Sum of 

Squares 

Degrees of 

Freedom 

Mean of 

Squares 
testf  

Regression 25.0968 1 Q S 

Residual P 11 R  

Total 70.3077 12   

[4 Marks] 

 

vi) Test the linearity between the two variables at 4% significance level. 

[5 Marks] 
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QUESTION 5 [20 Marks] 

 

A distributor of frozen dessert pies wants to develop a new product. Before that the general 

director (GD) needs to evaluate the factors influencing the demand of frozen pies. The company 

collected the data of weekly pie sales (in unit sold), the unit price, P (in RM), the investment 

in advertising, A (in RM hundreds) and the number of good reviews received, G. The complete 

statistical analysis at 8% significance level using Microsoft Excel are presented in Figure 3 to 

Figure 9.  

 

 

Figure 3 

 

 

Figure 4 
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Figure 5 

 

 

Figure 6 
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Figure 7 

 

 

Figure 8 
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Figure 9 

 

Based on Figure 9, 

i) state the coefficient of determination and interpret its value. 

[2 Marks] 

 

ii) can the distributor conclude that not all independent variables in the analysis related to 

the dependent variable? 

[5 Marks] 

 

iii) write a multiple linear regression model in predicting the weekly pie sales by considering 

the three variables.  

[1 Mark] 

 

iv) interpret the coefficient of investment in advertising. 

[2 Marks] 

 

v) identify the independent variable that should not be considered in constructing the linear 

regression model for predicting the weekly pie sales. 

[3 Marks] 
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vi) Based on Figure 3 to Figure 9, complete the summary of the regression analysis for the 

study in Table 2.  

Table 2 

Predictor(s) 
P-

value 

2r  Adjusted 

2r  
Regression model 

P 0.0979 0.1965 0.1347 ˆ 558.2772 24.0339y P   

A     

G 0.0064 0.4473 0.4048 ˆ 304.3631 17.3726y G   

P, A     

A, G 0.0118 0.5230 0.4435 ˆ 184.2708 40.4603 13.5843y A G    

P, G 0.0075 0.5574 0.4836 ˆ 433.5092 18.2670 15.8470y P G    

P, A, G     

[3 Marks] 

 

vii) Determine the best regression model to predict the weekly pie sales. Justify your answer. 

[2 Marks] 

 

viii) Based on your regression model in vii), how many pie will be sold if the price per unit is 

RM5.50, the distributor invest RM300 in advertising and they received 15 good reviews? 

[2 Marks] 
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QUESTION 6 [12 Marks] 

 

Dr. Atikah is an editor of Data Analytics and Applied Mathematics (DAAM) journal. In order 

to maintain the quality of the journal content, she is responsible to check the format of the 

journal prior to publication. Table 3 shows the number of mistakes per manuscript observed in 

the journal for the first three editions. 

 

Table 3 

No. of mistakes 0 1 2 3 4 

No. of manuscript 211 90 19 5 0 

Probability 0.6703 0.2681 0.0536 0.0072 0.0008 

 

Test that the number of mistakes per manuscript follows a Poisson distribution with 0.4   at 

1% level of significance. 

[12 Marks] 
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QUESTION 7 [13 Marks] 

 

A test of body reaction to the Malaysian citizens who have taken their vaccine was conducted. 

Selected citizens who got side effect are categorised according to their blood type and the type 

of vaccine received. From a sample of 250 citizens, 150 of them were administered with 

Sinovac while the rest received AstraZeneca. Table 4 shows the number of citizens who had 

side effect after being vaccinated.  

 

Table 4 

Types of Vaccine 
Blood type 

A B AB O 

Sinovac 50 M 50 20 

AstraZeneca 30 20 20 N 

 

i) Complete Table 4 by finding the values of M and N. 

(1 Mark) 

 

ii) Does different blood type among people who had side effect relate to the type of vaccine 

received at 0.025  ? 

(12 Marks) 

 

 

 

 

 

 

 

 

 

 

 

 

END OF QUESTION PAPER 


