KASNEB

CrPAPART ITSECTIONA
CIFA PART 1l SECTION 4
CCP PART I SECTION 4

DUANTITATIVE ANALYSIS

FRIDAY: 26 May 2017, 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}

(eh

L]

Dreseribe four typed oF seis a5 used insen theory. (4 marks]
Explain the following terma s gied in Markoy analysis:

{1} Transition probebility, [ 1 rmark)
(it} Abscrbing siane. 0l k]
The average revenue and marginal cost funclions of a'certain company wre giver iy,

AR = 650~ 15x
and

MC = Oyt - [dy + 180

Where: AR ts the average revenue (in Sh. millian).
ME = the marginal cost (in Sh. mitlion],

& 1= the lewel of output {in winis).

The fined cost of production i Sh. 23 million.

Required:
{i} The profit function: % marks)
{1f) The level of output thal would masimise profit, 13 mirks]

Muarket Intelligence Research Limited carried out a study on nine households 1o determine the monthly income levels
and the smoumi of expenditure incurred by the households.

The results of the siudy are s shown below:

Monihly Income {5h. “0600%) 5 & o ] i H 14 1 2

Expenditore {5h.) TO00 200 500 500 2S00 B0 15000 1RG0 1,600

Required: .

i) The least squares regression function refating the monthly income and expenditure incurred by the
houscholds, Inferpret your results, {7 marks}

yiiy The expenditure incurred by a household whese monthly income is Shoa0, 004, [} mark}

{Total: 20 marks)
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QUESTION TWO

{a) Highlight four properiies of a binomial experiment. (4 marks)
] Viwanda Limited is a company that operates in the printing industry. The company has a total of 30 machines that
operate a 24 hour cycle. The probability of 8 machine breaking down on any given day is 0015,
Required:
i} The probability that exactly four machines break dovwn in a given day, using poisson distribution. (3 marks)
{ii} The probability that exactly four machines break down in a given day. using binomial distribution (2 marks)
{iii)  Comment an the results obtained in (b)i) and (bi(ii} above. {2 marks})
(e} ABL Limited has recently developed o new product nalm:g"!".xe". The derand for “Exe™ is expected to be bow,
medivm ar high with probabilities of (.25, (045 and 030 respectively.
The presdusct is to be manufactured ot small or large scale production with the following annual profit estimates:
Small seale production Large seale production
Prafin (Sh. millioan) Probability Profit {5h, millian) Probability
Bemand Low i 0:25 ¥ 025
Mesdinm 140 0.4% a0 .45
High 1540 0.30 &0 .30
Reguired:
Advise ARC Limited on the best course of action based onthe followine approaches:
i} Expected profit. (5 miarks)
{ii} Minimising rizk, (6 miarks)
{Total: 20 marks)
QUESTION THREE
{(a}  Mwangaza |imited deals in the production of eleciric bulbs, A random sample of 10 electric bulbs produced by the
company vielded the Fellowing restlis o the lifetine of the balbs:
Lifetime (hours) 4400 4300 3,700 3600 5500 4000  3T00 4000 4000 5400
The hypothetical population mean of the lifetime of the clectric bulbs is given as 4,000 housrs,
Reguired:
Test ut a 5 per cent level of significance, whether there is a significant difference berween the sample mean and the
population mean. 18 marks)
b} Gireen Fumniture Limited manufactures two models of plastic chairs, C) and C; from plastic waste, using two

automated machines, X and V. The following information refates 10 the production of the two modets of chairs for
ihe comitng year:

':| {::I
Maximum sales {uniis) .00 F2 (M0
Selling prive (5h,) 1.000 HI
Machine time {hours): X 03 0.3
a 0.4 043

The maximum cperating hours of machines X and Y are 3,400 and 3,840 respectively, The maximum guantity of
plastic waste available 15 34,000 Kilogrammes and each chair requires 4 kilogrammes of plastic waste, The
company purchases plastic waste at Sh.30 per kilogramme. Varizble machine overheads are estimated 10 be Sh250
and 5h.300 per machine hour for machines X and Y respectively.  All chairs produced are expected 1o be sold
during the period. A computer generated print-out of the lincar programming model is as given below:
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t Table

Gum. prab [ [T] ey [ T F o I L ous tan j —
0.50 025 0.20 0.15 0.10 0.05 0025 0.01 0.005 0.001 ﬂ.m-EI
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 1000 1,378 1.863 3.078 B.374 1271 31,82 83.66° 31831 E38G62
2 0,000 Qa8 1.061 1.388 1.388 2820 4303 6565 9825 22327 31509
3 Q000 0.785 0.578 1:2580 1438 235 3182 4541 S847 10215 12824
4 0.000 0,741 084 1,780 1.533 213 2T 3747 4 504 Lira 8810
& 0.000 T | :

; _ : 1.782 : . :
0000 0B84 0870 1078 1350 1771 2180 2650 3012 3852 4221
1.761
1.753

N ¢ .
; ] / 1721 2080
0000 0488 2 0BSE 1.0B1 1,321 THT g0 ; ;
000 0685 QRsa 080 131 17M4 2060 CES00  2BOT 3485 3768
1791 2064 ]
2.080

a0 : 189 4T 278 - 3man

40 1303 1684 2021 2423 2704 3307 1551

80 1286 1671 2000 2380 2860 32327 3480

80 1282 1664 1990 2374 2B3 3195 3416

100 1200 1860 1984 2384 3,360
1.282 1.848 1.862 2330

3,300
1282 1845 1960 2336 2578 13090 azet
B0% 00% 95% GB%  09% GCO.8% 99.9%
Confidence Lavel

8:

-
-

0.000 GRS SO B4

0% 50% B0%

I-tabibe. xls THA200T



QUESTION FIVE

()
(b}

L&

Esmerate five charcteristics of a simple queing system. (5 marks)

Two companies, A and B, are competing for business wherehy one company's gain is the other company’s foss,
The pay-off matrix s given as folfows:

Company B's strategics
B, B; i
Company A's strutegies A, 7 4 I
A; 4 2 ]
Ay 3 | e ]
Ay 1 X -3
Roquired:
The optimal strategy for each company. {4 marks)

Upenzi Limited has been wwarded a contract to build an office block. The tasks of the building predect have been
analysed as follows:

Achivily Preceding Duratbon Toial cost
netivity {imonths) {5h. million)
A - B oo
I = 2 73
C A i 133
8] A 7 TE
E B 3 160
F B & & 255
G D i B
H D E 4 0
I G.H k' 55

The overhead costs of the project amount to Sh.5 million per meonth,

Reguired:
{i} A network dizgram lor the project. (5 morks}
(i} The minimum cost of the praject. (2 marks)

Liir) Ujenzi Limited has been offered a bonus of Sh.25 million IT they complete the project within a period of
20t months of less. The table below shows activities that would reguire to be crashed and their respective

fotal comis:
Activitly D ration Totnl cost
{manths) {Sh. million)
A 6 125
| Qi
I g L
i 2K
E 7 275
H 2 a5
Determine whether or not Ujenzi Limited should accept the bonus offer, {4 marks)

{Totul: 20 marks)
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