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7. Only calculators approved by the Faculty of Engineering are permitted. 

8. Assume reasonable values for any data not given in or with the examination paper. 

Clearly state such assumptions made on the script.  

9. In case of any doubt as to the interpretation of the wording of a question, make suitable 

assumptions and clearly state them on the script. 

10. This paper should be answered only in English. 
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Question 1 (20 marks)  

Answer the following questions based on the given table and figure related to the price of 

buying and renting houses of different cities in the USA.  

Breakeven point is the point at which the total costs of renting become greater than the total 

costs of buying. 

 

 

Source: smartasset.com 
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(i) Name 2 cities each where it makes sense to:  

 (a) Rent a house compared to buying [2] 

 

 (b) Buy a house compared to renting [2] 

 

(ii) “An investor plans to buy and then rent a house. He/she could make more 

money in Washington, D.C. than in San Diego.” Do you agree or disagree? 

[3] 

 

 

 

 

 

 

 

(iii) “The boom in high-tech industry over the past few years has generally been 

concentrated in a relatively small number of cities such as San Francisco and 

Seattle.” How is this change reflected in the real-estate price? 

[3] 

 

 

 

 

 

 

 

(iv) “Portland is an outlier.” Do you agree or disagree? Briefly discuss. [3] 
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(v) Discuss what can be learnt from the above time series while considering the 

Trend, Seasonal, Cyclical, and Irregular time series components. 

[7] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Question 2 (20 marks) 

(i) Following results are based on Principle Component Analysis (PCA) of a dataset 

measuring protein consumption in 25 European countries for 9 food groups. 
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Source: https://www.originlab.com/doc/Tutorials/Principal-Component-Analysis 

(i) How many Principle Components are suitable to represent this dataset? [3] 
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(ii) What food groups contribute (i.e., loadings) to the 1st Principle Component? [3] 

 

 

 

 

 

 

 

(iii) Identify 2 food groups with related protein consumption. Justify your selection. [6] 

 

 

 

 

 

 

 

 

 

 

 

 

(iv) If you are to cluster the food groups, how many food groups can be formed? 

Briefly Discuss. 

[4] 
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(iv) List 2 other observations from the above analysis. [4] 

 

 

 

 

 

 

 

 

 

 

Question 3 (20 marks) 

(i) Which clustering technique would you recommend to cluster each of the 

following datasets. Justify your answer. 

[3 × 3] 
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(ii) Following graphs are based on 18,393 music reviews from the Pitchfork website. Data 

cover reviews between Jan. 1999 and Jan. 2016. 

 

Source: www.r-bloggers.com 

 What can you conclude from the histogram and cluster analysis? Discuss. [11] 
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Question 4 (20 marks) 

Following scatter plot matrix shows the relationship between average years of education, 

percentage of women in the occupation, prestige of the occupation education, and income for 

a set of occupations. 

 

mod1 = lm(income ~ education.c + prestige.c + women.c, data=newdata) 
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## Residuals: 

##     Min      1Q  Median      3Q     Max  

## -7715.3  -929.7  -231.2   689.7 14391.8  

##  

## Coefficients: 

##             Estimate Std. Error t value Pr(>|t|)     

## (Intercept) 6797.902    254.934  26.665  < 2e-16 *** 

## education.c  177.199    187.632   0.944    0.347     

## prestige.c   141.435     29.910   4.729 7.58e-06 *** 

## women.c      -50.896      8.556  -5.948 4.19e-08 *** 

(i) By analysing the scatter plots and regression model parameters what can you 

claim about the relationship among attributes. 

[8] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(ii) Write the corresponding Multiple Linear Regression equation. [4] 

 

 

 

(iii) Predict the income of a person, given education = 13.11, women = 11.16, and 

prestige = 68.8. 

[3] 
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(iv) Discuss the accuracy of the fitted Multiple Linear Regression model and 

whether it can be improved further. 

[5] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Question 5 (20 marks) 

In 2013 PwC (PricewaterhouseCoopers) estimated that “trade eBooks (excluding educational 

publications) will reach $8.2 billion in sales by 2017 to surpass printed book sales, which are 

expected to fall from $11.9 billion in 2012 to $7.9 billion in 2017.” 

(i) Based on the data presented in Figure 6, what are your conclusions about the 

status of printed book sales as of 2016. Discuss. 

[14] 
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(ii) Going forward, do you expect PwC prediction to be correct or not? Briefly 

Discuss. 

[6] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

---- END OF PAPER --- 


