


1. If X ~ Poisson(θ) and θ is large then the approximation

𝑋−θ
θ
~𝑎𝑝𝑝𝑟𝑜𝑥. 𝑁(0, 1)

may be used to derive an approximate confidence interval for θ.

You have observed a single value of 200 from this distribution. Using the above

approximation and a continuity correction, derive an approximate 95% symmetrical

confidence interval for θ.
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13. Anand obtains cash from an ATM (cash machine) for his girlfriend. He suspects that the rate

at which she spends cash is affected by the amount of cash he withdrew at his previous visit to

an ATM. To investigate this, he deliberately varies the amounts he withdraws. For the next 10

withdrawals, he records, for each visit to an ATM, the amount x (in Rs.) withdrawn, and the

number of hours, y, until his next visit to an ATM.

(a) Calculate the equation of the regression line of y on x

(b) Interpret, in context of the question, the gradient of the regression line

14. Dell and IBM are well known in computer industry. If the computer industry is doing well

then we may expect the stocks of these two companies as well to increase in value. If the

industry goes down then we would expect both may go down as well. The table below gives data

on the share prices (in US $) of Dell (X) and IBM (Y) at the end of each month for a calendar year:

i) Calculate the least squares fit regression line in which IBM share price is modelled as the

response and the Dell share price as the explanatory variable. (4)

ii) Determine a 95% confidence interval for the slope coefficient of the model. State any

assumptions made. (5)

iii) Use the fitted model to construct 95% confidence intervals for the mean IBM share price

when the Dell Share price is US $ 40.



15. The insurance regulator has conducted a study to understand the relation between the

number of branches a life insurance company operates with and the number of policies it sells.

At the end of the month the regulator examined the records of 10 insurance companies. It

obtained the total number of branches (x) and the number of policies (y) sold in the month.

The collected data is given in the table below;

A set of summarised statistics based on the above data is given below:

i) Calculate the correlation coefficient between x and y. (4)

ii) Calculate the fitted linear regression equation of y on x. (2)

iii) Calculate the “total sum of squares” together with its partition into the “regression sum of

squares” and the “residual sum of squares”. (2)

iv) Using the values in part (iii), calculate the coefficient of determination R
2.

Comment briefly on its relationship with the correlation coefficient calculated in part (i). (2)



16. You have been given the data set comprising of mortality rating and premium rates.

Mortality

Rating

(%)
25 50 75 100 135 180 215 245 300 365 400

Premium

Rate
3. 50 5. 80 8. 07 10. 33 13. 44 17. 38 20. 39 22. 94 27. 53 32. 83 35. 62

It has been specified that the premium rates can be expressed as a cubic function of mortality

rating. You have been given the task of deriving a simple formula for calculation of premium

rates at different mortality ratings.

Suppose, moving ahead in line with the proposed methodology, you decide to fit a simple linear

regression with premium rates being regressed on cubic function of mortality rating. The

transformed data is as below:

(
Mortality

Rating) :

(𝑋)

0. 02 0. 13 0. 42 1. 00 2. 46 5. 83 9. 94 14. 71 27. 00 48. 63 64. 00

Premium

Rate: (𝑌) 3. 50 5. 80 8. 07 10. 33 13. 44 17. 38 20. 39 22. 94 27. 53 32. 83 35. 62

You are given the following summary statistics:

∑𝑥 = 174. 13, ∑𝑦 = 197. 84∑𝑥2 = 7545. 90, ∑𝑦2 = 4747. 45∑(𝑥 − 𝑥‾)(𝑦 − 𝑦‾) = 2176. 84

i) Derive the linear regression equation of premium rates on .𝑌 𝑋

ii) Perform a statistical test to investigate the hypothesis that there is no linear relationship

between and .𝑋 𝑌
State clearly all assumptions made.

iii) Calculate the sample correlation coefficient.

iv) Calculate the confidence interval for the individual and mean responses corresponding to95%
.𝑥∧3 = 25

v) Consider the residual plot of the fitted regression:



Comment on the fit of the model and any drawbacks of using the model rather than the full

premium rate table.

20. i) What is the main purpose of performing Factor analysis? Comment on the original

variables and newly identified Principal components. (3)

ii) A student came up with 5 by 5 variance-covariance matrix of the Principal Components (PC1,

PC2, PC3, PC4, PC5) with these 5 diagonal entries: 0.456, 0.137, 0.080, 0.0165 and 0.012

respectively. Identify the percentage of the total variance explained by each Principal Component.

(4)

iii) What can be concluded based on the results of part (ii). (2) [9]


