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State three problems encountered in the construction of consumer price index.
(3 marks)

Explain the “composite index number” as used in index numbers. (2 marks)
A certain computer firm manufactures eight models of computers. A pancl of experts
tested the computers for quality and ranked them beginning with the computer model
having the highest quality. The ranking of the computer models and their retail prices

arc shown in table 1.

Table 1

Computermodel | A | B C | D E F G H

Quality rank 3 4 6 2 8 5 7 1

Retail price 45 | 40 | 35 |50 | 30 {42 [ 32| 44

Ksh. “000”

Determine and comment on each of the following:
(1) Spearman’s rank correlation coefficient;

(i)  Coefficient of determination.

(15 marks)
State four principal compopents of a time series. (4 marks)
(?r i T , AN r.f 3 ‘_F_(;’{_-‘. 1t F} 0 }.f;\. }}\k
(1) Explain the difference between multiplicative and additive models used in time
series.
(i)  State the condition under which cach model in b (i) is used.
(6 marks)
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'The sales data {or Formoco Computer Services (in millions of shillings) for years 2011
to 2014 are indicated in Table 2.

Table 2
Quarter
YEAR
1 2 3 4
2011 38 60 120 56 /é;;) - 12 9L
2012 40 88 144 62 |
2013 42 30 156 98 () 942
2014 56 82 180 100 o
(1) Use the least square method to determine the trend equation.

(it} Forecast the sales for each quarter of the ycar 2015.
. (10 marks)

Industrial Printers’ Solutions Limited has produced a new model of printing machine.
The management of the company has to make a decision whether to test market the
printing machme or abandon it.

The cost of test marketing could either be positive or negative with probabilities of 0.6
and 0.4 respectively. If the response from test marketing is positive, the company could
either abandon the printing machine or launch it into the market. If the company launches
the printing machine into the market, the outcome might be low, medium or high demand
with net pay-offs of Ksh. 200 million loss, Ksh. 200 gain and Ksh. 1,000 million gain
respectively, Low, medium and high demands have probabilities of 0.2, 0.5 and 0.3
respectively.

If the result of test marketing s negative, the company could either abandon the printing
machine or launch it into the market at an estimated loss of 500 million.

If the company abandons the printing machine at any point, the company would realize a
net gain of Ksh, 50 million from the sale of the printing machine as a scrap.

(1) Construcl a decision tree to represent the above information,

(i)  Advice the management of the Industrial Printers Solutions Limited on the best
cause of action.

/ \ _ W (8 marks)
5-7; QC{ i
B2 - &
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A certain institution recently acquired a certain photocopier with a usefublife of 15
years. Over the useful life the photocopicr is likely (o have periodic failures and
breakdowns. Past data for similar photocopier indicate a probability distribution of
fatlures as shown in table 3,

Table 3
Number of failures 0 1 2 3 ,
Probability 0.80 | 0.15 | 0.04 | 0.01

(1) Use the random numbers, 70, 88, 37, 12, 45, 99, 54, 71, 64, 93, 67, 80, 55, 34
and 32 to simulate the number of failures that will occur over the useful life of
the photocopier.

(1)  Determine the average annual faiture rate. {5 marks)

A trade union claims that the average income for its members in Kisumu is different
from that of employees of the same company in Nairobi. A survey of 60 employees in
Kisumu showed an average income of Ksh. 39,500 per week with a standard deviation
of Ksh. 12,000. A survey of 100 workers in Nairobi after making adjustments for
various differences between the two towns, gave an average income of Ksh. 91,400 per
week with a standard deviation of Ksh. 9,000. Test the union’s claim at 5% significance
level. (7 marks)

Explain three limitations of linear programming. (6 marks)
A certain cycle mart company operatcs two assembily lines, A and B. Each line is used

to assemble components of three types of bicycles; Economy, Super and Racer. The
expected daily production on each line is as follows:

Model Line A Line B
Economy 3 1
Super 1 ]
Racer 2 6

The daily average running costs for line A is Ksh. 6,000 and that of line B is Ksh. 4,000.
The company must manufacture at least 24 Economy, 16 Super and 48 Racer cycles for
which the order is pending.

(1) Formulate a linear programming model for the minimization of running costs.

(i)  Use the graphical method to solve the linear programming model so as to
determine the number of days the two assembly lines should operate with lcast
running cost.

(14 marks)



£ @ Table 4 shows the annual salary data collected from a group of skilled workersin a
certain company.

Table 4

Annual salary in

Ksh. “00000° 8-10 | 10-12 {12-14{14-16|16-18}18-20

Number of

skilled workers 5 17 21 3 1 1

T
Determine the: k-(’D = \k \/

! £ f’fa
(1) mean annual salary; V — g/ﬁf;{ .
(11) standard deviation; ~—~ {7

(i)  median annnal salary; / { ‘#

(iv)  coetficient of variation, é ‘P

(v)  coefficient of skewness. '

(11 marks)
(b} The average prices of four commodities manufactured by a certain factory are shown in
table 5. fauwiy - 2
, jw( i) % ﬁz‘(
',6-'3 4w :'4"( i'q"j{' &Il ACE
Table 5 s b I @m e
Average Price per unit in Ksh. (00) |¢ i v 2 217 ?f‘fﬁ
Commodity 124 21 N 45 & ’Lt)
2013 2014 2015 Al 7 . 4/ 7 QI@’P
A 101 105 109 e q 9. el
¢-70 [, 727k
- ;ﬁa 4?
B 103 106 107 = Mg
1.
C 79 93 108 [rpraen (1)
o o)
D 83 89 86 - ﬂ, G-
W Vi L

The number of units used annually by a certain company is approximatcly 400, 200,

600 and 100 of commodities A, B, C and D respectively.

Calculate a weighted price index for thb yeurs 2014 a,ncl 2015 using the year 2013 as the
base year. (9 marks)
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Explain any two limitations of Project Evaluation and Review Technique (PERT) in
project management. (4 marks)

A project comprises of activities whose durations in weeks arc indicated in table 6.

Table 6

Activities Optimistic | Most likely | Pessimistic
time time time

1-2 2 4 12
1-3 10 12 26
2-4 8 9 10
2-5 10 15 20
3-4 7 7.5 11
4-5 9 9 9
4-6 2 35 8

5-6 2 4 6

6-7 4 6 14

(1) Determine the expected time and variance of each activity.

(1)  Construct the project network and indicate the critical path.

(iii)  If the project manager scts a 44 weeks deadline for the project completion,
calculate the probability that the project will be completed within the set-up
limit.

(16 marks)

State four componcats of stockholding costs. (4 marks)

A company has an annual demand for material Q of 30,00 units per annum. The cost
price per unit is Ksh. 1,800 and the stock holding is 24% per annum of the stock value.
Delivery cost per batch is Ksh. 600. Determine the:

(1) Economic Order Quantity;
(i1)  number of annual orders.
(5 marks)



) A firm wishes to decide between iwo projects which have cashflows shown in table 7.
The cash inflows are in Ksh, “000”. The initial investment for each project is Ksh, 1.5
miilion.

If project [ is discounted at 15% and project 11 at 20%, usc the Net Present Value
method to determing the most viable project. (11 marks)
Table 7
Year
Project
1 2 3 4
1 1000 500 600 400
1I 1200 400 400 400
8. (a) The lifetime in tens of hours, of a certain delicate computer component is modelled by a

continuous random variable z with probability density function

Ay =1 k9~z), 0<sz=<9

0 , Otherwise

Where £ is a positive constant.
Determine the:

(1) value of constant & ;
(1)  mean lifetime of the component;
(ili)  probability that a component lasts at most 50 hours.
(10 marks)

(b) The number of telephone calls received in half-minute interval in a certain switchboard
can be modelled by a Poisson distribution with mean of 3.5 calls per half minute.
Determine the probability that:

(i) at least 2 calls will be received by the switchboard in a randomly chosen halt-
interval. @ ()

(i) 5 or fewer calis will be received in a randomly chosen one-minute interval.

{7 marks})
(c) State three characteristics of a binomial probability distribution. (3 marks)
2209/301 7 Turn over
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PRESENT VALUE FACTORS

Years 1%

2%

3%

4% 5% 6% 7% 8% 9% 10%

1 9801 .9804 9708 9615 8524 9434 9346 9256 9174 8081
2 9803 9612 9426 0426 9070 8900 8734 85673 8417 8264
3 9706 3423 91561 8830 8638 8386 B163 7938 T722 7513
4 9610 9238 .8885 8548 8227 7921 7628 7350 .7084 6830
5 9515 9057 8626 8219 7835 7473 7130 .6806 6489 8209
6 9420 B880 8375 7903 7462 7050 6663 8302 5063 5645
v 9327 8706 .8131 7589 7107 6651 8227 5836 5470 5132
8 9235 8535 .7894 7307 8768 6274 5820 5403 5019 4665
9 9143 .8368 7664 7026 6446 5919 .5439 5002 4604 4241
10 8053 8203 7441 6756 6139 5684 5083 4632 4224 3855
11 B963.  .B043 7224 6486 5847 5268 4751 .4289 3875 3505
12 8874 7885 7014 6246 .5568 4970 4440 3971 3585 3186
13 8787 J730 6310 .6006 5303 .4688 4150 3677 3262 2897
14 8700 7579 6611 5775 5051 4423 3878 34056 28992 2633
15 8613 7430 6419 5553 4810 4173 .3624 3152 2745 2394
16 8528 7284 6232 5338 A581 3536 3387 2919 - 2519 2176
17 .8444 7142 . .6050 5134 4363 3714 3166 2703 2311 1978
18 8360 7002 5874 4936 4155 3503 2958 2502 2120 1798
19 8277 .6864 5703 A748 3957 3305 2765 2317 1945 1635
20 8185 6730 6537 4564 3769 3118 2564 2145 1784 1486
21 B114 6598 5375 4388 3589 2842 2415 1987 1637 1351
22  B034 .6468 5219 4220 3418 2775 2257 1839 1802 1228
23 7954 6342 .5067 4057 3256 2618 2109 703 1378 117
24 7876 8217 4919 3901 3101 2470 1971 877 1264 1015
25 7798 6095 A778 3751 .2953 2330 1842 1460 160 .0923

2209/301 8
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{Continwed)

Years

1%  92%  13% 4% 15%  16%  17%  18%  1g% 20%
T 9009 8329 8850 8772 8696 8621 8547 8475 8403 8303
2 8116 7972 7831 7695 7561 7432 7305 7182 7062  go4d
47812 7118 6931 6750 6575 6407 6244 6086 5034 s57ar
4 6587 6355 6133 5921 5718 5523 5337 B8 4987 4823
5 5835 5674 5428 5194 4979 4761 4561 4371 4190 4019
6 5346 5066 4803 4556 4328 4104 3898 3704 3521 3349
7o 4817 4523 4251 3006 .375¢ 8538 3332 3130 2050 079
§ 4309 4089 3762 3506 3269 3050 2848 2660 2487 0328
9 3909 3606 3320 3076 2843 2630 2434 2955 2080 1938
10 3522 3220 2946 2607 2472 2267 2080 1911 1756 4615
11 3173 2876 2607 2366 2149 1954 1778 1619 1476 1346
12 2858 2667 2307 2076 1869 1685 1520 1372 1240 1199
132575 2202 2042 1821 1625 1452 1290 1163 1042 0935
142320 2046 1807 1597 4413 1252 110 0985 0876 0779
152090 1827 1599 1401 1229 1079 0849- 0835 0736 0649
16 1883 1631 1415 1229 1069 0930 0811 0708 0618 0541
17 1896 1456 1252 1078 0929 0802 0693 0600 0520 (0451
18 1528 1300 1108 . 0946 0808  0B91 0592 0508 0437 0378
191377 1181 0981 0826 0708 0596 0506 0431 0367 0313
20 240 1037 0868 0728 0611 0514 0433 0365 0308 0264
21 A7 0926 0768 0638 0831 0443 0370 0308 0259 (217
22 1007 0826 0680 0SB0 0462 0382 0316 0262 0218 0181
23 0907 0738 0801 0491 0402 0329 0270 0222 0183 0151
24 0817 0659 0332 0431 (0340 0284 0231 0188  0i54  olog
25 0736 0588 0471 0378 0304 0245 0197 0160 0123 0105
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.
n AN B
i s : 4L__’ . /
— ‘I/“/[
M
oy a4 VO
(_.ffr .. |r :f |/[ // -"’f e /' - IP { C’_ 3 (f
[ g T
oot ol |
B fm J f f JP/ . L /L - Co
' . e - . 4 o Y
o BT 5 A Okt L-%—'( ! | N ARSI f / S
foo e B Wit ! o
T -
e o
(1 | [
. (j i 1 : z‘\I.w 1(" et = F " .I ':"IL
TR
! T - |/ A
ol * ; 'R
L Ao - %/:‘JJ
11 C o
e
2209/301 9 A Tarn over

June/July 2017



Areas.ur{d-gr the Standard- Normal curve from 0 to Z
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Left tail

Student ¢ distnbution

Right tail

Two tadls
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(negative)

Critical £ score
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. 005 _ 41 025 05 10 25
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of Dt 02 05 .10 20 S0
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2.013

1.943
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1.833
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1.761
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2209/301 11

|

: 2528 2.086 1.725 687

21 280 2518 2080 1.721 1.323 686

22 2819 2.508 2.074 _ 1.717 1321 686
THIS IS THE LAST PRINTED PAGE,

Juneshly 2017



