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Question 1 

As an industrial economist you wish to conduct a customer satisfaction survey to monitor the 

effectiveness of a training programme that you designed for three banks. To achieve this goal, a 

random sample of customers from each of the three banks were asked to rate the level of service of 

their bank on a 10-point rating scale (1 = extremely poor; 10::: extremely good). Assume that the 

three populations of rating scores are normally distributed with equal v~riance. The rating scale 

responses are given in the table below. 

Bank Service Level Ratings 

BankX Bank Y BankZ 
I 

is 5 S 

6 6 7 

6 7 6 

·7 5 7 

'6 5 6 

6 5 6 

·7 7 5 

9 5 6 

7 5 

6 

a) 	 Test the hypotheses that the mean service level rating scores are the same across all the 

three bank. Use a = 0.10. Show the null and alternative hypotheses and the Anova table. 

Interprete the findings. [20] 

Question 2 

(a) Once a week a merchandiser replenishes the stocks of a particular product brand in 6 brand 
stores for which she is responsible. Experience has shown that there is a one in 5 chance that a given 
store will stock out before the merchandiser's weekly visit. 

i. 	 Which probability distribution is appropriate for this problem? Why? [3] 
ii. 	 What is the probability that, on a given weekly round, the merchandiser will find exactly one 

store out of stock? [2] 
Hi. What is the probability that at most two stores will be out of stock? [3] 
iv. What is the probability that no stores will be stock out? [2] 

(b) A short-term insurance company receives 7 motor vehicle claims, on average, per day. Resound 
to the following questions. 

i. 	 What is the probability that on a given day no more than 5 motor vehicle claims will be 
received? [3] 
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ii. How likely is it that either 6 or 9 motor vehicfe cfaims will be received on a given day? 
[3] 

iii. What is the chance that more than 20 motor vehicfe cfaims will be received by the company 
over any two day period? [4] 

Question 3 

1. (a) A study was conducted of the effects of a special class designed to aid students with verbal 

skills. Each child was given a verbal skills test twice, both before and after completing a 4-week 

period in the class. Let Y = score on exam at time 2 - score on exam at time· 1. Hence, ifthe 

population mean IJ. for Y is equal to a, the cfass has no effect, on the average. For the four children in 

the study, the observed values of Yare 8-5=3, 10-3=7, 5-2=3, and 7-4=3 (e.g. for the first child, the 

scores were 5 on exam 1 and 8 on exam 2, so Y= 8-5=3). It is planned to test the null hypothesis of 

no effect against the alternative hypothesis that the effect is positive, based on the following results 

from a computer software package: 

Variable Number of cases mean Standard deviation Standard Error 

Y 4 4 2 1 

i. Set up the null and alternative hypotheses [2] 
ii. Calculate the test statistic. [2] 

iii. Make a decision, using a. = .05. Interpret. [2] 

iv. 	 If the decision in (c) is actually incorrect, what type of error has been made? What could you 

do to reduce the chance of that type of error? [2J 

v. 	 e. True or false? When we make a decision using a. = .05, this means that if the special class 

is truly beneficial, there is only a 5% chance that we will conclude that it is not beneficial. 
[2] 

(b) A random sample of 12 home Internet users were selected from SPTC's database and their 

average monthly Internet usage (in hours) was identified for the last three months of last year 

(period I) and the first three months of this year (period 2). The period 1 and period 2 internet usage 

data is presented in the below table. 
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Subscriber 
Period 
1 

Period 
2 

A I 70 72. 

B 85 84 • 

C 64 68 

D 83 88 I 

E 68 68 i 

F 91 95 • 

G 65 64 ! 

I H 78 76 i 

I 96 102 • 
J 92 94 

K 86 89 

L 73 75 

SPTC's marketing manager asked the question: "Is internet usage increasing? 

(a) Test at 5% significance level, whether the monthly internet usage has shown a significant 

increase from period 1 to period 2. [10] 

Question 4 

A study on educational aspirations of high school students (5. Crysdale, International Journal of 

Comparative Sociology, Vol. 16, 1975, pp. 19-36) measured aspirations using the scale (some high 

school, high school graduate, some college, college graduate). For students whose family income 

was low, the counts in these categories were (9, 44,13,10); when family income was middle, the 

counts were (11, 52, 23, 22); when family income was high, the counts were (9, 41, 12,27). 

a. Formulate the contingency table for the scenario stated above. [5] 

b. Set up the null and alternative hypotheses to tests for association between family income and 

student aspirations. 

[2] 

c. Conduct the hypotheses test using a = 0.05 [13] 

Question 5 

(a) Given that x (where x= flight times between cities A and B ) follows a normal distribution with 

mean (J.l.) of 64 minutes and a standard deviation (0-) of 2.5 minutes, us the standard normal z table 
to find: 

i. P(x < 62) [2] 
ii. P(x> 67.4) [2] 

iii. P(59.6 < x < 62.8) [2] 

iv. P(x >1) = 0.1026 [4] 
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(b) For a random sample of 256 owners of medium sized cars, it was found that their average 

monthly car insurance premium for comprehensive cover was SZL356. Assume the population 

standard deviation is R44 per month and that the insurance premium is normally distributed. 

i. Find the 95% confidence interval for the average monthly comprehensive car insurance 

premium paid by all owners of medium-sized cars. Interpret the result. [4] 

ii. If 3000 car owners are comprehensively insured by a certain insurance company, estimate, 

with 95% level of confidence, the total monthly premium income of the company. 

[4] 

iii. Assume that the population standard deviation was not known, state the formula for 

calculating the confidence interval in that case. [2] 
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