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Answer ALL questions on the separate sheet provided.          [100 marks] 

1. The following table shows a study on the number of hours studied and the final exam 
scores of seven randomly selected students from a mathematics class. 

  
 Hours Studied (x) 4 7 1 6 3 8 5 2 

Final Exam Score % (y) 78 85 60 88 70 95 80 65 
 

  
 a) Plot a scatter diagram using the data provided and describe the 

relationship between the two variables. 
(7 marks) 

     
     
     
 b) Create a table to show calculation of 𝑥ଶ, 𝑦ଶ and xy. (12 marks) 
     
     
     
 c) Using the values calculated in Q1(b), determine the Pearson product-

moment correlation coefficient. 
(6 marks) 

   Total: [25 marks] 
     
     
     
2. The following table presents a study on the temperature deviation from the average and 

the change in energy consumption for a residential area. 
     
  Temperature Deviation (x) −5 −2 0 3 4 7 

Change in Energy Consumption (y) 15 9 7 6 4 1 
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 a) Determine the regression equation 𝑦’ = 𝑎 + 𝑏𝑥 for the given information. (9 marks) 
     
 b) Using the regression equation obtained in Q2a, find 𝑦’ when x= 2 and 

x=6. 
(4 marks) 

     

 c) Use the regression equation in Q2b to determine the predicted values 
of y’. 

(6 marks) 

     
 d) Use the predicted and actual values of y in Q2c to calculate the 

residuals.  
(6 marks) 

   Total: [25 marks] 
     
     
     
3. a) For the following time series, compute the three-period moving 

averages. 
(5 marks) 

    
  Period 1 2 3 4 5 6 7 8 9 10 11 12 

Time 
Series 

48 41 37 32 36 31 43 52 60 48 41 30 

 

    
    
     

  



DBMT3033 Quantitative Methods CONFIDENTIAL 
Final Examination  
  

Peninsula College Georgetown Page 3 of 5 

3. b) Apply exponential smoothing with w = 0.1 to the following time series 
data to detect the components of the series. Show the calculations and 
the final smoothed values. 

(12 marks) 

    
  Period 1 2 3 4 5 6 7 

Time 
Series 

12 18 16 24 17 16 25 

 

     
     
     
 c) Briefly explain the benefits of using a control chart. (8 marks) 
   Total: [25 marks] 
     
     
     
4. In a recent study on consumer preferences across different age groups, researchers 

surveyed 500 individuals and asked them to choose their preferred type of vacation: 
beach, adventure, or cultural. The survey results are summarized below: 

 Vacation Type Observed frequency 
Beach 170 

Adventure 155 
Cultural 175 

 

     
 According to previous research, it was hypothesized that 40% of consumers prefer beach 

vacations, 30% prefer adventure vacations, and the remaining 30% prefer cultural 
vacations. 

     
 Utilizing the data presented in the table above, conduct a formal statistical test to assess 

whether there is substantial evidence to challenge the hypothesized distribution of 
vacation preferences. 

   
 a) State the null and alternatives hypotheses that you are testing. (4 marks) 
     
 b) Calculate the expected frequency. (3 marks) 
     
 c) Which categories will provide the largest and the least contribution to 

the test statistic? 
(2 marks) 

     
 d) Determine the relevant test statistic by calculating (O-E), (O-E)2 and 

(O-E)2/E. 
(10 marks) 

     
 e) State the critical value and the degrees of freedom used for the test 

with α=0.05. 
(2 marks) 

     
 f) Make a conclusion based on the result obtained in Q4e. (4 marks) 
   Total: [25 marks] 
     
     
     

- END OF QUESTIONS – 
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APPENDIX A: FORMULAE SHEET 

 

 

 

𝑆௧ = 𝜔𝑦௧ + (1 − 𝜔)𝑆௧ିଵ 

The test statistic formula for the chi-squared goodness-of-fit 

test is given by:  

𝜒ଶ = ∑
(ைିா)మ

ா
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APPENDIX B: CHI-SQUARE TABLE 

 


