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1. Answer all questions.

2. Assume any missing values, clearly stating the assumption.

3. Some useful statistical tables at the end of the question paper.

Q.1) Short answer questions Total: 12 pts

(a) Distinguish between Prediction Intervals and Confidence Intervals in Regression? 2 marks

(b) Define the notion of a Likelihood function? 2 marks

(c) Depict and explain the difference between the concepts of score test, Wald test, and Likelihood
ratio test using the Loglikelihood curve? 3 marks

(d) What is the difference between a Cohort sampling, Clinical sampling, and Case control
sampling? (You are expected to write about underlying sampling design and under what
situation you would choose each of these designs?) 2 marks

(e) Examine if the Normal distribution is part of the exponential family of distributions? 3 marks

Q.2) For the following contingency table (table 1) depicting the the Political belief (Democrat/Republican)
and the preferred Genre of Music (Classical,Country, Hip-Hop, Rock, Others) for a pre-decided
sample size of 300 individuals. The people conducting this study wishes to analyse if the Political
belief is influencing the Genre of Music preferred by an Individual?

Table 1: Contingency table between Political affiliation and Music Preference
Classical Country Hip-Hop Rock Others

Republican 30 40 30 20 25

Democrat 40 40 25 25 25

Total: 8 pts

(a) Using odds ratio infer if republicans more likely to prefer country music than democrats? 3 marks

(b) In this context, can the use of risk difference, risk ratio, and odds ratio prove independence?
Justify your answer? 2 marks
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(c) Test if Political affiliation is independent of Music genre preference? 3 marks

Q.3) Consider the following data of the Advertising expenditure and the Profit (USD) given in
table 2? (Note: All money values are in Million USD). Here Profit may be viewed as the response.

Table 2: Data for question 3
Profit 10 15 -5 -3 12 16 13

Advertising expenditure 5 6 8 4 7 10 15

For the above data, answer the following questions Total: 10 pts

(a) Check if the relationship between Profit and advertising expenses are significant? 5 marks

(b) Compute the 95% Confidence interval and prediction interval for an advertising expenditure
of 12 million USD? 3 marks

(c) Find the sample correlation coefficient between these variables by making using of the estimated
regression equation and the R2 value? 2 marks

Please go on to the next page. . .
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Figure 1: t-distribution table

Figure 2: χ2-distribution table

End of exam


