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Instructions to Candidates

You should have the following for this examination

-Answer Booklet, examination pass and student ID

This paper consists of FIVE questions. Attemptquestion ONE (Compulsory) and any other
TWO questions.

Do not write on the question paper.

Question ONE

a) According to a survey conducted by Kenya Bureau of Statistics, the mean and
standard deviation of salaries of employees in the insurance industry in Kenya are
Ksh 60,000 and Ksh 5,000 respectively. Assume that the salaries of employees are
normally distributed.

Required:

i) What is the probability that the salary of an employee selected at random
from the industry is less than Ksh 55,0007 (2 marks)

ii) What is the probability that the salary of an employee selected at random
from the industry is greater than Ksh 70,000? (2marks).

iif) What is the probability that the salary of an employee selected at random
from the industry is between Ksh 50,000 and Ksh 75,000. (4 marks)
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iv) What is the probability that a simple random sample of employees of size 25
drawn from the population will have a mean between Ksh 57,000 and Ksh
620007 (4 marks).

b) Arrivals to a bank automated teller machine are distributed according to a
Poisson distribution with a mean equal to three per 15 minutes.
i) Determine the probability that in a given 15-minute segment, no customers

will arrive at the ATM. (2 marks)
ii) Determine the probability that in a given 30-minute segment, no customers
will arrive at the ATM. (2 marks)

iif) What is the probability that fewer than three customers will arrive in a 15-
minute segment? (4marks)

c) A population consists of three numbers 2, 4, and 6.

Required:
i) Determine the mean of the population. (1 mark)
ii) Find the standard deviation of the population. (2 marks)

iii) List all possible samples of size two which can be drawn with replacement
from the population. (3 marks)

iv) Construct the sampling distribution of sample means. (3 marks)

v) Determine the standard error of the sampling distribution of sample means.
(1 mark)

Question TWO
a) What is sampling distribution of sample means? (2 marks)
b) A random sample of 40 television viewers was asked if they had watched the previous year’s
live coverage of Mashujaa day celebrations. The following data represent their responses.
No No No Yes No No No Yes No Yes
No No No Yes No No No No Yes No
Yes No No No Yes No No No No No
No No No No No No No No No No
i) What is the point estimate for the population proportion of viewers who indicated they watched

the previous year’s live coverage of Mashujaa day celebrations? (2 mark)
i) Compute a 95% confidence interval for the proportion of viewers in the sample who indicated
they watched the previous year’s live coverage of Mashujaa day celebrations. (6 marks)

c) The director of manufacturing at a clothing factory needs to determine whether a new machine is
producing a particular type of cloth according to the manufacturer’s specifications, which indicate
the cloth should have a mean breaking strength of 70 kilograms and a standard deviation of 3.5 kg.
A sample of 49 pieces of cloth reveals a sample mean breaking strength of 69.1 kilograms.

Required:
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i) State the null and alternative hypothesis. (2 marks)
i) At the 0.05 level of significance, is there evidence that the machine is not meeting the

manufacturer’s specifications for mean breaking strength? (8 marks)
Question THREE
a) Distinguish between a point estimate and an interval estimate. (4 marks)
b) Discuss three properties of a good estimator. (6 marks)

c) The inspection division of the Mombasa County weights and measures department
wants to estimate the actual amount of soft drink in 2-litre bottles at the local bottling
plant of a large nationally known soft-drink company. The bottling plant has informed
the inspection division that the population standard deviation for 2-litre bottles is 0.05
litre. A random sample of 100 2-litre bottles at this bottling plant indicates a sample
mean of 1.99 litres.

(i) Construct a 95% confidence interval estimate of the population mean amount of soft
drink in each bottle. (8 marks)
(ii) On the basis of your results, do you think that the purchasers of the soft drink have

a right to complain to the soft drink company. (2 marks)

Question FOUR

a) More shoppers do their majority of grocery shopping on Saturday than any other
day of the week. A researcher would like to establish whether the day of the week a
person does majority of grocery shopping is dependent on age. He conducted a study
that cross-classified grocery shopping by age and major shopping day. The following
table contains the data.

Maior shoppine d AGE
Ao ShoPping Tay Under20 | 20-35 Over 35 Total

Saturday 30 16 8 54

A day other than 22 25 19 66

Saturday

Total 52 41 27 120

Required;
(i) State your hypotheses. (2 marks
(i) Compute the expected values. (3 marks)
(iii) Find the computed chi-square value. (3 marks)
(iv) How many degrees of freedom are there? (1 mark)
(v) Find the critical value of chi-square at a = 0.05 (1 mark)
(vi) Is there evidence of a significant difference among the age groups with respect to
major grocery shopping day? (use a = 0.05) ( 2 marks)
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b) A random sample of 10 assembly line employees of a large manufacturing firm
are evaluated by their peers and their supervisors as to congeniality and
cooperativeness on the job. The following table shows the scores.

Employee 1 2 3 4 5 6 7 8 9 10
Peers (x) 90 | 83 | 60 | 95 | 84 | 68 | 93 | 55 | 79 | 78
Supervisor (y) | 90 | 89 | 63 | 87 | 8 | 57 | 81 | 68 | 60 | 65

The firm’s personnel director wishes to know whether he can conclude that
the two measures are directly correlated.

Required:
i)Convert the original observations to ranks. (2 marks)
ii) Compute the spearman’s rank correlation coefficient. (4 marks)
iii) Test the null hypothesis that the rankings are mutually independent against the
alternative that they are directly correlated. Let o = 0.05 (2 marks)
Question FIVE

a) A continuous random variable is uniformly distributed between 100 and 150.

1) What is the probability a randomly selected value will be greater than 135?  (2marks).

ii) What is the probability that a randomly selected value will be less than 120? (2
marks)

b) A hotel claims that 90% of its customers are very satisfied with its service. Answer

the following questions based on a random sample of eight customers:

Required:
i) What is probability that exactly seven customers are very satisfied? (2 marks)
ii)What is probability that more than six customers are very satisfied? (4 marks

iii) Suppose that of the eight customers selected, four responded that they are very
satisfied. What conclusion can be drawn about the hotel’s claim? (2 marks)

c) Explain the following terms as used in statistics.

i) A statistic (2 marks)
ii) A parameter (2 marks)
iii) Type 1 error (2 marks)
iv) Type II error (2 marks)
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Reject H: p = 0 if the absolute value of ry is greater than

the value given in the table.

” o = 0.10 o = 0.05 a = 0.02 a = 0.01
5 0.900 — — —
6 0.829 0.886 0.943 —
7 0.714 0.786 0.893 0.929
~ 0.643 0.738 0.833 0.881
9 0.600 0.700 0.783 0.833

10 0.564 0.648 0.745 0.794

11 0.536 0.618 0.709 0818

12 0.497 0.591 0.703 0.780

13 0.475 0.566 0.673 0.745

14 0.457 0.545 0.646 0716

15 0.441 0.525 0.623 0.689

16 0.425 0.507 0.601 0.666

17 0412 0.490 0.582 0.645

18 0.399 0.476 0.564 0.625

19 0.388 0.462 0.549 0.608

20 0377 0.450 0.534 0.591

21 0.368 0438 0.521 0.576

22 0.359 0428 0.508 0.562

23 0.351 0.418 0.496 0.549

24 0.343 0.409 0.485 0.537

25 0336 0.400 0475 0.526

26 0329 0.392 0465 0515

27 0.323 0.385 0.456 0.505

28 0317 0.377 0.488 0.496

29 0311 0.370 0.440 0487

30 0.305 0364 0.432 0.478

Sowrve; From N. L. Johason and F. C. Loone, Sasiseica! and Expertmensal
Design, vol. 1(1964), p. 412. Repnnted with permassaon from the Institute of

Mathematical Statsstics
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