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CCP PART I1 SECTION 4

QUANTITATIVE ANALYSIS

THURSDAY: 28 November 2019. . 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

(a)

(b)

(©

Business analytics is today emerging as a critical component of driving and sustaining business growth, particularly in
the face of rising competition and other market dynamics.

Required: ,
In the context of the above statement, describe what “business analyti¢s™ entails. (6 marks)

Six consultants work for XYZ Ltd. A consultant has a 20% ehidtice of being absent from work in a given day. The
company needs to establish the probability of more than two consultants being absent from work.

Required:
Compute the above probability of absence assuming;

(i) A binomial distribution. (4 marks)
(i) A Poisson distribution. (4 marks)

A small economy has two sectors, X; and X, producing a single product for their internal and external demand
(in units), as summarised in the felibwing transaction matrix.

Production sector Purchase sector Consumer demand
X] . x; i
X, 500 800 200
X, 600 1,400 400

The projected consumer demand changes to 400 units and 800 units for sector X; and X, respectively.

Required: ;
The required gross output of each sector in order to meet the new demand. (6 marks)
(Total: 20 marks)

QUESTION TWO

(a)

The profit function (in Sh. *“000™) for a given company is given as:

Profit = 10x -x* -5
Where x represents time in months.

Required:

(i) Cumulati_ve profit in the break-even time interval. (4 marks)
(i)  The best time to end the production. (2 marks)
(iii)  The total profit based on your result in (a) (ii) above. _ (1 mark)
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(b)

A manufacturing company is testing a plant for acceptance. For the plant to be accepted, the mean reflectometer
reading should be 19.5 and above.

A random sample of 25 readings is taken and found to have a mean of 19.7 with a standard deviation of 1.5

Required: :
Test at 95% level of confidence whether the company should accept the new plant. . (3 marks)
(©) Explain two advantages and two disadvantages of decision trees as used in decision theory. (4 marks)
. (d) A bank teller can open new accounts at an average rate of 3 accounts per hour. Customers requiring to open an account
arrive at an average rate of 2 customers per hour.
The management of the bank has established a single channel single phase queuing system.
Required:
(i)  The average number of customers in the system. (2 marks)
(i)  The average time spent by a customer in the system. (2 marks)
(iii) The average number of customers in the queue. (1 mark)
(iv)  The utilisation factor of the service utility. (1 mark)
’ (Total: 20 marks)
QUESTION THREE
(a) In the context of time series analysis, describe three differences between “additive” and “multiplicative” models.
(6 marks)
(b) A small business is interested in establishing the relationship between the number of hits on its website (measured

by number of visitors that have used the main menu) and the amount spent in website promotion (in Sh. “000™).

The table below gives the figures for the last six manths:

Month Website hits Website promotion
(Ksh. «000”)

1 25 1.0

2 24 ': 1.2

3 56 1.6

4 54 1.4

5 55 1.2

6 58 1.8
Required:
(i) Hlustrate, using a graph, the number of website hits against the amount spent in website promotion.

Comment on any relationship between website hits and the extent of promotion. (4 marks)

(ii) Calculate the correlation coefficient and give an interpretation to its value. (5 marks)
(iii) Determine the regression line. (5 marks)

(Total: 20 marks)
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QUESTION FOUR

(a) ) Explain the meaning of a “transition matrix”. (2 marks)
(ii)  Outline two features of a transition matrix. (2 marks)
(b) A chemical reaction in a processing plant is given by:
K =T? P, where:
T is an input matrix.
P is an inverse of matrix P.
K is an output matrix.
Giventhat T = 2 4 and
2 0
P = 1 7
0 4
Required: )
Calculate the output matrix K. - (4 marks)
(©) Kikwetu Company Ltd. is the sole producer of 3 cosmetic products; Meta, Nzufb and Safi which currently have a
market share of 40% , 40% and 20% respectively. Each week, some brand switching takes place. Of those who
bought Meta the previous week, 60% buy it again while 20% switch to Nzuti-and 20% to Safi. Of those who bought
Nzuri the previous week, 50% buy it again while 40% switch to Meta atd 10% to Safi. Of those who bought Safi,
80% remain loyal while 10% switch to Meta and 10% to Nzuri.
Required:
(i)  Construct a probability transition matrix of the switching probabilities. (2 marks)
(i) Construct a vector to represent the initial market share in percentages. (1 marks)
(iii) Calculate a new market share a week after<tie current market share. (3 marks)
(d) Simulation models have various applications in business.
Required:
Discuss how simulation models can bevapplied in:
(i) Predicting business outéome. ‘ 3 marks)'
(ii) Managing business-risks. (3 marks)
(Total: 20 marks)
QUESTION FIVE
(a) A businessman has three alternatives open to him, each of which can be followed by any of the five payoff

conditional possible events (in millions of shillings) as given below.

Pay off conditional on events

Alternative E,; | E; E, Es
A 6 2 -2 -12 4
B -6 -3 10 16 0
C 12 8 4 0 6
Required: :
Advise the businessman on the best alternative under:
i - Maximin criterion. (1 mark)
(ii) Maximax criterion. (1 mark)
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(b)

(©

(iii) The Hurwitz criterion, assuming a degree of optimism of 0.6. (1 mark)
(iv) Laplace criterion. (1 mark)

A manufacturing firm produces two products, X and Y. The standard revenues and costs per unit of the products are
as follows:

Product
X Y
Sh. Sh. Sh, Sh.
Selling price 400 360
Variable costs:
Material B (Sh.20 per kg) 80 80
Direct labour (Sh.16 per hour) 64 32
Packing (Sh.24 per hour) 24 48
Other variables 152 (320) 140 (300)
Fixed overhead (Sh.14 per hour direct labour) (56) (28)
Standard profit 24 32
Additional information:
I. Packaging is a separate automated task and the cost relates to materials and electricity.
2. The maximum available inputs per week are limited as follows:
Material B 240 kg
Direct labour 200 hours
Packaging time 100 hours
3. The profit of the company could be increased by increasing the selling peice of product Y.
Required:
(1) Formulate and solve the above Linear programming model grapfiically. (6 marks)
(i) Determine the maximum selling price of Product Y at which the solution in (b) (i) above would still remain
optimal. (2 marks)

John Wekesa is the manager at Mikate Bakers Ltd. He intends to establish the cost of each bread. He gathers the
following data on the total cost of each day’s productie for the last 10 days as shown in the table below:

Day Number of units of Tetal cost
bread (in hundreds) (8h.“000”)

1 45 : 46

2 42 432

3 55 46.6

4 43 48

S 60 ) 56.4

6 40 44.8

7 48 46.2

8 53 50.6

9 36.6 40.2

10 34 33
Required:
(i) The total cost function using the least squares method. (6 marks)
(i) If each bread is sold at Sh.50, predict the break-even number of units of bread. (2 marks)

(Total: 20 marks)
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t Table
cum. prob tso trs tao s t.90 t.os t 975 g € g05 ¢ 509 € 9995
one-tail 0.50 0.25 0.20 0.15 . 0.10 0.05 0.025 0.01 0.005 0.001 0.0005I
two-tails 1.00 0.50 0.40 0.30 0.20 0.10 0.05 0.02 0.01 0.002 0.001

df
1 0.000 1.000 1.376 1.963 3.078 6.314 12.71 31.82 6366 31831 636.62
2 0.000 0.816 1.061 1.386 1.886 2.920 4.303 6.965 9.925 22327 31.599
3 0.000 0.765 0.978 1.250. 1.638 2.353 3.182 4.541 5841 10215 12.924
4 0.000 0.741 0.941 1.190 1.533 2132 2.776 3.747 4.604 7173 -+ 8610
5

5.893

)

0.697
0.695
0.694
0.692
0.691
[ERU(Y

IR

0.858
0.858
0.857
~0.856

RTRHA

Btk

0.681 . . . .

60 0.000 0.679 0.848 1.045 1.296 1.671 2.000 2.390 2.660 3.232 3.460
80 0.000 0678 0848 1.043 1.292 1.664 1.990 2.374 2.639 3.195 3.416

100 0.000 0.677 (.845 1.042 1.290 1.660 1.984 2.364 2.626 3.174 3.390

0.675 1.962 2.330 2.581 3.098 3.300

0% 50% 60% 70% 80% 90% 95% 98%  99% 99.8% 99.9%
Confidence Level
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