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Question one

a) ZG Manufacturers plc claims that 8% of its industrial products are defective. When 250
items were drawn from a large production run, 10.5% were found to be defective.

i) What is the population of interest? [2 marks]
ii) State the statistic relating to the population of interest. [1 mark]
iii) Explain briefly how the statistic can be used to make references bout the parameter
to test the claim. [2 marks]

b) After the screening the 2023 CEO round-the-table conference in Victoria Falls ZTV. a
random sample of 250 people were selected and asked whether they watched the programme:
200 people indicated that they had watched the programme.

i) Calculate the point estimate of the population proportion of people who watched this

ZTV programme. [2 marks]
ii) Calculate the 99.8% confidence interval for the population proportion of people who
did not watch the ZTV programme. [4 marks]

iii) Explain the concept of estimate precision and how it can be enhanced. [2 marks]

¢) Describe what stratified random is sampling and give business application where such
sampling can be used. [4 marks]

d) The speed of cars recorded at a speed trap in Banket by a detector between 7:00am and

11:00am on an Easter Monday morning was summarized in the table below:

Speed in Km/h 35-<45 45 -<55 55-<65 65-<75
Frequency 33 40 30 20

i) Present the data on a Histogram and use the presentation to estimate the modal speed.
[5 marks]
ii) Compute and interpret the mean, mode, median and coefficient of variation [6 marks]
iii) Write a brief report commenting on the ste;tistics computed in (i1) above. Be sure to
include the skewness of the speed, the variability of the speeds as well as the
reliability of the measures of central location. [6 marks]

iv) What strategic recommendations can you give the Police Superintendent for Banket?
[4 marks]

¢) The mean internal diameter of a sample of 300 washers produced by a machine is 10.0 mm

and a standard deviation of 0.1 mm. The purpose for which the washers are intended allows
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for diameters of between 9.9 mm and 10.1 mm, otherwise the washers are considered defective.

Assuming that the dimensions are normally distributed:

Calculate the approximate number of washers which are defective. [5 marks]

[Total - 40 marks]

Question two

a) The Human Resources Manager of a manufacturing company in Bindura industrial area,
recorded the number of days 8 employees came late before and after the warning. His

findings are summarized in the table below:

Employee 1 2 3 = ) 6 7 8
Before (X) 16 12 18 7 14 19 6 1
- After (Y) 14 13 12 6 9 15 8 15
l i) What is the significance of correlation analysis and regression analysis to the two s
random variables above? [2 marks]
ii) Present the findings on the scatter plot and comment. [3 marks]

iii) Establish the equation of regression Y on X and comment on the significance of the
coefficients. [6 marks]
iv) Calculate and comment on the Pearson correlation coefficient. [4 marks]
b) A manager wants to determine at 2% level of significance if the hourly wages for semi-
skilled workers are the same in two Zimbabwe’s main industrial cities, Harare and Bindura In
order to do this a random sample of 40 semi-skilled workers was taken from Harare and the
hourly average wage was $6.00 with a variance of $4.00. In Bindura a sample of 54 semi-
skilled workers was chosen and the average wage was $5.40 with a standard deviation of
$1.80.
Required .
Test whether there is any significant difference in thé average hourly wages of semi-skilled
workers in the two cities? [5 marks]
[Total — 20 marks]



Question three
a) Monya Real Estate Agent owns 600 buildings in the greater Harare metropolitan city. One
fifth of the properties are shops and the remainder are either offices or hotels. There are an
equal number of offices and hotels. Thirty percent of the properties are in the Northern suburbs
of the city, 25% are in the Eastern, 10% in the Western and the rest in the Southern. All the
properties in the Western suburbs are hotels. One third of the properties in the Northern suburbs
are shops and none is a hotel. Meanwhile, there is an equal number of each type of property in
the Eastern suburbs.
1) Construct a suitably labelled contingency table to display all the information in the
case above. [5 marks]
ii) What is the probability that a property selected at random will be a shop given that
it is in the Northern suburbs? State the probability type and comment on vour result.
[4 marks]
iii) What is the probability that a property selected at random will be an office or found
in the Southern suburbs? State the probability type and comment on your answer.
[4 marks]
b) A machine operator has noticed that one of the machines stops randomly due to overloading.
If there are four stoppages on average per hour;
1) What is the mean and standard deviation of this distribution? [2 marks]
11) Calculate the probability that there are at least two stoppages in any in any 45 minute
period. Assume that the stoppages are independent of each other. [5 marks]
[Total — 20 marks]
Question four
a) In response to the possible third wave attack of the COVID 19 pandemic, government
through the COVID 19 Response Committee is considering the economic benefits of a program
of preventative COVID 19 vaccinations. If vaccinations are not introduced then the estimated
cost to the government if the virus strikes again in the next six months is $3.5m with probability
0.1, $5m with probability 0.3 and $7.5m with probabﬁﬂity 0.6. It is estimated that such a program

will cost $3.5m and that the probability of the virus striking in the next six months is .75,

One alternative open to the COVID 19 Response Committee is to institute an "early-warning"
monitoring scheme (costing $1.5m) which will enable it to detect an outbreak of the virus early
and hence institute a rush vaccination program (costing $5m because of the need to vaccinate

quickly before the outbreak spreads).
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Required

What recommendations should the COVID 19 Response Committee make to the government
if their objective is to maximise expected monetary value (EMV) (Show appropriate
computations and diagrams)? [15 marks]

b) The following are losses and profits for a selected number of firms in the manufacturing
sector after the first phase of the COVID 19 pandemic.

[ Loss/Profit ($°000) el o10.=<0. | 9=<10 | 10=<20
Ll_\Iumber of firms (>cumulative frequency) 40 2 1l 8
Required

Construct a histogram and estimate the modal profit/loss. [5 marks]

[Total — 20 marks]

Question five

a) Explain the usefulness and potential challenges of index numbers. [5 marks]

b) HEMAS is a higher education medical aid fund in Zimbabwe with over 500 000 members.
Data on the number of claims and the average value of these claims by different medical
categories (General Practioners —GPs, Specialists and Dentists) is given for 2009 to 2023 in
the following Table 5.1 and 5.2 below:

Table 5.1: Average value of claims

_Claim_tyFe Average value of claims ($)

2009 2020 2021 2022 2023
GPs 18050 19285 21050 21950 22400
Specialists 25650 26200 27350 28645 31280
Dentists 39575 42580 43575 43950 46750
Table 5.2: Number of claims received
Claim type Claims received
2009 2020 2021 2022 2023
GPs 205 185 168 215 225
Specialists 462 386 402 519 538
88 70 11} 146 132

Dentists




2009 =100

i) Compute and comment on the unweighted aggregate quantity indices for each
of the last three years. [3 marks]
i1) Determine the change in the value of claims in 2023. Use the Fisher index.

Interpret the results for the management of HEMAS medical aid fund.
[6 marks]
¢) If a new drug for novel pandemic affecting the elderly has been found to be effective 40%
of the time, assess the probability that in a random sample of 6 patients, it will be effective in

not fewer than three of the patients. [6 marks]

[Total — 20 marks]|

END OF QUESTION PAPER
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1. Measures of Central Location

Grouped data

Arithmetic mean-{ungtaupadﬁ data)
% o ok - oo fi%i
i X T
Mode {grouped data) Median (grouped data)
Mode = 04— u/n-t) Median=0_ + i)

™0 2fm ~Fmnet

Geometric mean (ungrouped data)

me

Grouped dafa

' i
Harmonic mean = m.im,i;;w weighted arithmetic mean
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2. Measures of Dispersion/ Variation

Range (ungrouped data) = Maximum value - Minimum value

]
el

Xff?mx = Xmin
Range (grouped data) = Upper limit{nighest ciass) - Lower [imit{lowest class)

interquartile Range =(Q3-0;. = Quartile deviation = w%ji



Variance (ungrouped data)

Sy 2 —
X — %)% = g2 = 2% -n X%
2o T

SZ =
x -1 n—1

Variance (grouped data)

% n~1 Tt =il

Standard of Deviation S§, =./S2Z
£ 2 §
Coefficient of variation CV = —}_;_,’3 x 100%

3. Measures of Position

i - 1(<]

Lower Guartile (grouped data) Q, =0 * -
q1

i~ £(<)]

fq*l-

Upper Quartile (grouped data) Q, = O, +

Percentiles divide by 100, Deciles by 10, Octiies by 8 etfc.

4, Measures of Skewness

3(mean—median)

Pearson’s coefficient of skewness Sk = s
P standard deviation

Bowley’s coefficient of skewness Sk,= (Qr(g?‘)“ ((;23)—Q1)
3 — Q1

5. Probability Concepts

P(4NB)
P(B)

Conditional Probability P (A/B)=

Non-mutually exclusive events P (AUB) = P(A} + P(B) - P(ANB)
Mutually exclusive events P(AUB) = P(A) + P(B)

independent events : P(ANB) = P(A) x P(B)

! |
Permutations P = =T Combinations ,C = —
(m—1)! - ri(n—1)!



6. Probability Distributions
Binomial Distribution P(r) = C,. p', q® for r = 0,1,2;3 ....n
Binomial descriptive measures

Mean p = np. Standard deviation § = anq where g = 1- p

a:lf
for x = 0,1,2,3,4,.....

Poisson Distribution P(x) = £

Poisson descnphve measures u = a and & =+/a

XMy
Ox

Standard normal probability z =

7. Confidence Intervals

Single mean, largesample (n 230) Single mean, small sample (n < 30)

= o = e oy
X-= Zmr\[—% Sp< X+Zw2n—f: X- tdr.f Sp<Xs tdf./ﬁ
Single pmporﬁon large sample : Single proportion small sample

p-2Z. I <’n'<p+2 /: p - t. f <Tf.‘<p+t\/n

Difference between fwo means n, and n, large sample.
K-8 -2 (L + )< - iy 5 (7, - Xz (3 1 5
Difference between two means n, and n, smail Sample

B 2o) - (2 +2) £ (- k) S (B - By + e (5 4+

Difference between fwo proportion n, and n, large sample

. e Pid1 | P29z a e ax Pid1 , P29z
AP Do) 2 /nz + o, S0 -m,) S (py Pz)"‘z\/ni s
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Difference between fwo proportions n, and n, small sample.

P14 P2qz P91 P2G2
Py~ Py) -t 7y 3 . S (g 7)) S(PL— P2) H t ’"";;'"*F-;;z—“

8. Hypotheses Tests

- X“
Single mean- Large sample: Z_, = _,,E;Ff_a
Vn
= — X—p,
Single mean- Small sample: t_, = ——>
: N
< 2 R Uy
Single proportion 2Z_, =
7(1—m)

n

Difference between two means - Large sample

z = (1 —Z2)-(r1—p12)

2 2
% 5
ny nz

Difference between fwo means — small sample

_ (y~1)si+(mnp—1)s5

Ty~ %)~ (g —
Lo o Ee T G L 2
o2 2 ny+ng—2
n mg
Difference befween two proportions
> T Dy)—(Ey — 1)
cal ™
In’l(l—rrl) T (1-75)
TR
Chi-square
2 _ 5 Fofe) __ Tow total X column total
Xeat = 2 fe Thiere f Ceig grand total
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9. Index Numbers

Price Relaﬁve = glx 100%
0

- n S E(PIXQU) 0
Laspeyres price index = X—*__(ngeo) X 100%

Paasche Price index = %ﬁ—% X 100%

Unweighted prize index _—'—'%&x 100%
B4 T

L 2(PgxQq)
Laspeyres uantity index = :
B 9 ty L(PoxQp)

X 100%

- - il E(PIXQI) 0
Paasche quantity index = m. X 100%

Unweighted quantity index = %g—l * 100%
- . U

10. Regression and Correl::ltion

Formula: 9 = 5 + px

o 5 nYExy—YxYy Xy-b¥x
= = === 47
Coefficients: b s a o
: : S nyxy-Yx¥y
Pearson’s correlation coefficienf: y = e
& ' \/[RZIZ'~(ZxJz]>§_[nZy2*(EJ’)2]
' : e ‘ 6XY d?
Spearman’s rank correlation coefficient: i

s = n(n%—1)

1. Time series analysis

Regression trend coefficients: b = %’

Bam

=27 when ) x = 0,
T

Quantity relative = fgel- *x 1009%
o
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Table 2 The entrics in this table are the critical values for Student’s ¢ for an area of ein the
Ciilical valies of Student's ¢ righl-hand tail. Critical values for the Ieit-hund tail ar= found by symmelry

. distribution
Amount of 2 in Cna-tail
o di 0.25 010 0.05 9025 o0 0.008
- e | 1.6C0 3.08 6.3} 12.7 3.3 63.7
Y e -~ 0316 1.39 2.92 3.0 6.97 9,92
3 0.765 1.64 2.35 3.13 4.54 534
4 0.741 1.53 213 273 3.35% 480
T e T == Epi = ) = . =eEe=mry T b A ) e A T S P fog e a0 1 e
6 0.713 1.44 1.94 2.4% 3.14 371
7 071 0 142 1.3% 2.36 30 3.50
; 3. 0708+  A:40k-  cl:d6E 231 2.90 1.36
2 g 0703 1.38 1.83 26 2.82 1.28
10 - 0700 1.37 1.3t 223 2.76 347
11 0.697 1.36 1.80 2.20 272 3.1t
12 0.695 1.36 ags - 528 2.63 3.05
13 0.694 1.35 1.77 216 2.55 3.01
14 0.692 1.35 1.76 244 T 282 198
15 0,691 1.34 1.75 2.13 2.60 295
16 0.690 1.34 1.75 212 2.58% 292
§7 0.639 1.33 1.74 2.1t .57 2.90
18 0.688. 1.33 1.73 2.10 235 253
19 0.688 1.33 .73 209 .54 186
20 0.687 1.33 .72 206 2.53 .85
21 0.696 .32 1.72 2.08 1.52 233
22 - 0686 1.32 1.72 207 1.51 2.22
23, 0.685 1.32 1.7t 207 2.50 288
24 0.685. 132 1.7t 2.06 2.49 2.80
" 258 0584 = 132 171 2.06 2.49 2.79
26 0684 132 1.71 2.06 2.48 2.7%
27 0.684 .31 1.70 2.05 2.47 272
28 0.683 1.31 1.70 2.05 2.47 276
23 0683 .31 .70 2.0% 246 2.76
F4 0.574 1.28 1.65 1.96 2.33 2.58

NOTE: Fordf 2 30, the critical value 1(df, @) 5 approzimated by zlu), given in
the bottem row of table.



