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CPA PART 11 SECTION 4

CIFA PART I SECTION 4
CCP PART II SECTION 4

QUANTITATIVE ANALYSIS

FRIDAY: 3 September 2021. Time Allowed: 3 hours.

Answer ALL questions. Marks allocated to each question are shown at the end of the question. Show ALL your workings.

QUESTION ONE

()

(b)

The Aviation Perspectives Agency (APA) recently conducted a market survey to detesmine the air travel preferences
of 170 travellers in a certain country. The air travel preferences were represented Hy the following airlines; Excellent
Airways, Safari Connections and Tumaini Services.

The following results were obtained from the survey:

100 travellers preferred Excellent Airways.

40 travellers preferred Safari Connections.

75 travellers preferred Tumaini Services.

20 travellers preferred Excellent Airways and Safari Connections.
28 travellers preferred Excellent Airways and Tumaini Sgfvices.
18 travellers preferred Safari Connections and Tumaini Services.
9 travellers did not record any preference.

Required:

(1) Represent the above information ¢n<a Venn diagram. (4 marks)

(i1) Determine the number of travellers who preferred all the three airlines. (3 marks)

(iii) The number of travellers’ who preferred the Safari Connections and Tumaini Services, but not the Excellent
Airways. (1 mark)

The following data presgnts the quarterly imports of electrical products by a certain electronics company for the given
four-year period:

Imports in Sh.*“Million”
Year
Quarter 1 Quarter 2 Quarter 3 | Quarter 4

2017 43 71 83 59

2018 50 82 93 75

2019 62 89 101 81

2020 73 95 120 89
Required:
(1) Using 4-quarter moving averages, calculate the seasonal variations from the above data. (8 marks)
(i1) Derive the deseasonalised data for the imports using the additive model. (4 marks)

(Total: 20 marks)
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QUESTION TWO

(a) Explain any four assumptions underlying the game theory. (4 marks)
(b) Zakem Ltd. produces two products namely; “Alkon” and “Zenon”. The products pass through three departments
namely; Assembly, Finishing and Packaging. There is a maximum of 200 hours in each of the Assembly and
Finishing departments.
In addition, a maximum of 400 hours of packaging are available for packing “Alkon” and “Zenon”.
The table below shows the number of hours required per unit of each product:
Hours required per unit of product
Department
“Alkon” “Zenon”
Assembly 2 3
Finishing 4 2
Packaging 5 3
Each unit of “Alkon” and “Zenon” gives a profit contribution of Sh.3,000 and Sh.2,000¢espectively.
Required:
(1) Formulate a linear programming model to solve the above problem. (2 marks)
(i1) Using the simplex method, solve the linear programming modeldformulated in (b) (i) above. (14 marks)
(Total: 20 marks)
QUESTION THREE
(a) The demand function for a certain product is given by:
P =03Q-5
Where:
P is the price in shillings of the product per uhit; and
Q is the quantity of the product demanded4n units.
The total cost (TC) of the firm (Sh.“million™) is given by TC =1.7Q* - 18Q + 15.
Required:
(1) The break-even pgint quantity (in units). (2 marks)
(i) The level of gutput (in units) that maximises profit. (4 marks)
(b) (1) Explain the difference between “point estimate” and “confidence interval”. . (4 marks)

(i) Mali Mali Supermarkets (MMS) operates two branches, one in Kisumu and the other in Mombasa. The
management has received complaints that there is a significant difference between the wages paid to employees
in the two branches.

A sample of 40 employees was taken from the Kisumu branch and it had a mean wage of Sh.12,000 and a
standard deviation of Sh.1,000. A sample of 50 employees taken from the Mombasa branch had a mean wage
of Sh.13,000 and a standard deviation of Sh.1,200.

Required:
Advise the management of MMS on whether there is a significant difference between the wages paid in
Kisumu branch and Mombasa branch.

(Use a significance level of 5%). (10 marks)
(Total: 20 marks)
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QUESTION FOUR

(a) Explain the difference between “correlation coefficient” and “coefficient of determination” as used in regression
analysis. (4 marks)
(b) A group of eight students were tested in “Quantitative Analysis” and “Auditing” examinations. The marks scored
were as follows:
Marks in percentage (%)
Student Quantitative Analysis Auditing
A 76 82
B 43 57
C 49 75
D 84 86
E 69 68
F 69 92
G 53 43
H 36 53
Required:
Compute the Spearman’s rank correlation coefficient and interpret the resuits. (8 marks)
(c) A medium-sized company manufactures product “Ndovu”. The current variable production cost per unit of product
“Ndovu” is Sh.800 while the selling price is Sh.1,150 per unit. However, the demand for product “Ndovu” is
uncertain and has the following probability distribution:
Number of units of Probability
product “Ndovu” demanded
10 0.36
20 0.42
30 0.22
Required:
Advise the company on the optimal number of units of product “Ndovu” to produce using the:
(i) Expected monetary value (EMV) griterion. (4 marks)
(11) Hurwicz criterion. Assume.a-coefficient of optimism of 0.8, (4 marks)
(Total: 20 marks)
QUESTION FIVE
(a) Summarise four practical limitations of the “queuing model”. (4 marks)
(b)

A recent inspection @f bolts produced by a certain company revealed that 16 bolts were defective out of a total of
40 bolts inspected. .

5 bolts are picked at random and inspected.

Required:

1) Assuming that the distribution of defective bolts follows the poisson distribution, calculate the probability
that at least three bolts are defective. (4 marks)

(i) Assuming that the distribution of defective bolts follows the binomial distribution, calculate the probability
that at most 3 bolts are defective. (4 marks)
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(©) ABC Limited is a construction company. An engineer identified the following activities to complete a project and
their estimated expected time in weeks.

Activity Preceding Expected
Activity estimated time
(in weeks)

A - 5

B - 7

C - 3

D A 7

E A 6

F B 8

G C 10

H E,F 3

I E,F 4

J D, 1 2

K G,H,J 4

L D, 1 7
Required:
(i) Draw a network diagram to represent the above project. (6 marks)
(ii) Obtain the critical path and project duration. (2 marks)

(Total: 20 marks)
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This table provides the area between
the mean and some Z score,

Forexample, whenZ score=1.45

the area= 0.4265.

Areas Under the One-Tailed Standard Normal Curve

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 0.0000 | 0.0040 | 0.0080 | 0.0120 | 0.0160 | 0.01%9 | 0.023% | 0.0279 | 0.0319 | 0.0359
0.1 0.0338 | 0.0438 | 0.0478 | 0.0517 | 0.0557 | 0.05%6 | 0.0636 | 0.0675 | 0.0714 | 0.0753
0.2 0.0793 | 0.0832 | 0.0871 | 0.0910 | 0.0948 | 0.0987 | 0.1026 | 0.1064 | 0.1103 | 0.1141
0.3 0.1179 | 0.1217 | 0.1255 | 0.1293 | 0.1331 | 0.1368 | 0.1406 | 0.1443 | 0.1480 | 0.1517
0.4 0.1554 | 0.1591 | 0.1628 | 0.1664 | 0.1700 | 0.1736 | 0.1772 | 0.1808 | 0.1844 | 0D.1879
0.5 0.1915 | 0.1950 | 0.1585 | 0.201% | 0.2054 | 0.2088 | 0.2123 | 0.2157 | 0.2130 | 0.2224
0.6 0.2257 | 0.2291 | 0.2324 | 0.2357 | 0.2389 | 0.2422 | 0.2454 | 0.2486 | 0.2517 | 0.2549
0.7 0.2580 | 0.2611 | 0.2642 | 0.2673 | 0.2704 | 0.2734 | 0.2764,)0.2794 | 0.2823 | 0.2852
0.8 0.2881 | 0.2910 | 0.2939 | 0.2967 | 0.2995 | 0.3023 | 0.305%1 | 0.3078 | 0.3106 | 0.3133
0.9 0.3159 | 0.3186 | 0.3212 | 0.3238 | 0.3264 | 0.3289 | 0,3315 | 0.3340 | 0.3365 | 0.3339
1.0 0.3413 | 0.3438 | 0.3461 | 0.3485 | 0.3508 | 0.3531 _90.3554 | 0.3577 | 0.3599 | 0.3621
1.1 0.3643 | 0.3665 | 0.3686 | 0.3708 | 0.3729 | 0.3748° | 0.3770 | 0.3790 | 0.3810 | 0.3830
1.2 0.3849 | 0.3869 | 0.3888 | 0.3907 | 0.3925 | 03944 | 0.3962 | 0.3580 | 0.3997 | 0.4015
13 0.4032 | 0.4049 | 0.4066 | 0.4082 | 0.4099 [0.4115 | 0.4131 | 0.4147 | 0.4162 | 0.4177
1.4 0.4192 | 0.4207 | 0.4222 | 0.4236 | 0.4251 | 0.4265 | 0.4279 | 0.4292 | 0.4306 | 0.4319
1.5 0.4332 | 0.4345 | 0.4357 | 0.4370 | 0.4382 | 0.4354 | 0.4406 | 0.4418 | 0.4429 | 0.4441
1.6 0.4452 | 0.4463 | 0.4474 | 0.4484 [.0.4455 | 0.4505 | 0.4515 | 0.4525 | 0.4535 | 0.4245
1.7 0.4554 | D.4564 | 0.4573 | 0.45827| 0.4591 | 0.4599 | 0.4608 | 0.4616 | 0.4625 | 0.4633
1.8 0.4641 | 0.4643 | 0.4656 | 0.4664 | 0.4671 | 0.4678 | 0.4686 | 0.4693 | 0.469%9 | 0.4706
1.9 0.4713 | 0.4719 | 0.4726 {©.4732 | 0.4738 | 0.4744 | 0.4750 | 0.4756 | 0.4761 | 0.4767
2.0 0.4772 | 0.4778 | 0.4783)" 0.4788 | 0.4793 | 0.4798 | 0.4803 | 0.4808 | 0.4812 | 0.4817
2.1 0.4821 | 0.4826 | 0.4830 | 0.4834 | 0.4838 | 0.4842 | 0.4846 | (.4850 | 0.4854 | 0.4857
2.2 0.4861 | 0.4864 | @868 | 0.4871 | 0.4875 | 0.4878 | 0.4881 | 0.4884 | 0.4887 | 0.48%90
23 0.4893 | 0.483&{ 0.4898 | 0.4501 | 0.4904 | 0.4506 | 0.4509 | 0.4911 | 0.4913 | 0.4916
24 0.4918 | 0.4820 | 0.4922 | 0.4925 | 0.4927 | 0.4929 | 0.4931 | 0.4932 | 0.4934 | 0.43936
2.5 0.4938 | 04940 | 0.4941 | 0.4943 | 0.4945 | 0.4546 | 0.4948 | 0.4549 | 0.48951 | 0.4952
2.6 0.4953 ['0.4955 | 0.4956 | 0.4957 | 0.4959 | 0.4960 | 0.4961 | 0.4562 | 0.4963 | 0.4964
2.7 0.4965 | 0.4966 | 0.4967 | 0.4968 | 0.4969 | 0.4970 | 0.4971 | 0.4972 | 0.4973 | 0.4974
2.8 0.4974 | 0.4975 | 0.4976 | 0.4977 | 0.4977 | 0.4978 | 0.4579 | 0.4979 | 0.4980 | 0.4981
2.9 0.4981 | 0.4982 | 0.4982 | 0.4983 | 0.4584 | 0.4984 | 0.4985 | 0.4985 | 0.4986 | 0.4986
3.0 0.4987 | 0.4987 | 0.4987 | 0.49%8 | 0.4988 | 0.4989 | 0.4989 | 0.4989 | 0.4990 | 0.4990
3.1 0.4930 | 0.4991 | 0.4991 | 0.4991 | 0.4992 | 0.4992 | 0.4992 | 0.45932 | 0.4993 | 0.4593
3.2 0.4993 | 0.4992 | 0.4994 | 0.49%4 | 0.4994 | 0.49%4 | 0.49%4 | 0.4995 | 0.4995 | 0.4995
3.3 0.4995 | 0.4995 | 0.4995 | 0.4996 | 0.4996 | 0.4956 | 0.4396 | 0.4996 | 0.4996 | 0.4997
3.4 0.4997 | 0.4997 | 0.4997 | 0.4997 | 0.4957 | 0.4997 | 0.4997 | 0.4997 | 0.4997 | 0.4598
3.5 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998
3.6 0.4998 | 0.4998 | 0.4999 | 0.4999 | 0.4999 | 0.4599 | 0.49%39 | 0.4999 | 0.4939 | 0.4999
3.7 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.49%9 | 0.4999 | 0.4999 | 0.4999
1.8 0.4999 | 0.4999 | 0.4999 | 0.4599 | 0.4999 | 0.493%9 | 0.4959 | 0.4599 | 0.4939 | (.4939
3.9 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000






