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QUESTION ONE
As a researcher, you are tasked to a survey.

a. Select a research topic of your choice and clearly state three (3) research
objectives and three (3) questions. [7 marks]

b. To do conduct this survey, you would like to select a sample of participants.
Give five reasons why you opted to use a sample in the study instead of the
whole population of preferred participants? [S marks]

¢. Discuss with justification an appropriate sampling method for the study. [5
marksj

d. Design a comprehensive questionnaire that addresses the stated research
objectives and questions. [8 marks]

QUESTION TWO

a. Suppose short-run inverse demand in a monopolistically competitive market
is represented by:

P= 18- 029
Cost is given by:
TC = 300+ 20 + 0.050% + 0.01Q3
Given these demand and cost conditions, what price, output, and profits result
in the short run? [20 Marks]

b. A farmer purchased a John Deere combine for $400000. The equipment
dealership sets up a financing plan to allow for end-of-quarter payments for
the next two years at 6% compounded quarterly. Calculate the periodic
payment. [5 marks]

QUESTION THREE

a. Atrucking firm is suspicious of the claim that the average life span of certain
fyres is at least 82000km. The standard deviation is known to be 13450 km.
To test the claim, the firm put 40 of these tyres on its trucks and got a mean
life span of 72463km.

Required
Atthe 0.01 leve| of significance, perform an appropriate test. [15 marks]

b. Bemba conducted a national survey of small-business owners to determine
the challenges for growth for their businesses. The top challenge, selected
by 46% of the small business owners, was the economy. A second finding
was qualified workers (37%). Suppose 15% of the small-business owners
selected both the economy and finding qualified workers as challenges for
growth. A small-business owner is randomly selected. What is the
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probability that the owner believes the economy is a challenge for growth if
the owner believes that finding qualified workers is a challenge for growth?
[5 marks]

c. According to a report by Chipo, the average monthly household cellular
phone bill is $60. Suppose local monthly household cell phone bills are
normally distributed with a standard deviation of $11.35. What is the
probability that a randomly selected monthly cell phone bill is greater than
$807 [5 marks]

QUESTION FOUR
The speed of cars recorded at a speed trap in Harare by a detector between

9:00am and 12:00pm on a Public Holiday morning was summarized in the

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

a. Present the data on a Histogram and use the presentation to estimate the
modal speed. [6 marks]
b. Compute and interpret the mean, mode, median and coefficient of
variation. [8 marks]
c. Write a brief report commenting on the statistics computed in (ii) 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]
d. What strategic recommendations can you give the Police Superintendent

for Harare? [6 marks]

QUESTION FIVE

A company in Harare CBD keeps extensive records on its new sales people on
the premise that sales should increase with experience. A random sample of
ten new sales people produced the data on'experience and sales shown in the

table below:

Sales person 1 23 5 6 T4 8 9 10
Months on job 1 WS s vEl e B ey B s s
Monthly sales ZoRES 1N 247 GRG0 B S5 ISP N S M ST
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Required

a.

b.
c.

Using a scatter plot, can sales be predicted by the months on the job? [5
marks]

Compute the regression equation and hence find the line of best fit.[6 marks]
Explain the significance of the ecoefficiencies of the regression equation in

(b) above. [4 marks]

. Compute the coefficient of determination and comment [5 marks]

Compute the correlation coefficient and comment [5 marks]
THE END
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STATISTICAL FORMULAS

MEASURES OF CENTRAL TENDENCY
Ungrouped data
Population mean, y = %

Sample mean, #= %5

Median, Me =P;

Grouped data
2 fx

Population mean, p ===

f
e .
— X
Sample mean, %= s

S
Median, Me = Lm + 2"

m
= {diic
Mode, Mo = Lm + S

MEASURES OF DISPERSION
Ungrouped data

Population average deviation, AD= &g—g—'
Sample average deviation, AD = lxn-'i'
Population variance  =g2= %(Z X2 - %(Z x)?)

Sample variance = s2= i—l (2 x? - %(Z x)2)

Population standard deviation, ¢ = J%(sz - %(Ex)z)

Sample standard deviation, s = JH%(E X2 - %(Zx)z)

Grouped data
Range = maximum value — minimum value
: R R
Percentile, Pk = Lp + oni

X1

GazEBIC

Decile, Dx=Lqg + =

G-PC

fq
E-rc

fq
Interquartile range = Q3-Q:

; e Q:-Q
Quartile deviation = ——

Lower quartile, Q1 =Lq +

Upper quartile Qz =Lq +

Population average deviation, AD= %
Sample average deviation, AD = Eff};—f;

Population variance, o2 = %(Z x2 - %(Z fx)?)
Sample variance= s2= n—1_1~(2 fx2 - %(E fx)2)
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Population standard deviation, o = J%(foz - %(Efx)z)

Sample standard deviation, s = Jn%(zfxz - %(fo %)
Population coefficient of variation, CV= Ex 100%

Sample coefficient of variation, CV = ;—(x 100%

SHAPE OF FREQUENCY DISTRIBUTIONS
Population skewness, Sk = 2¢-median) (p-mode)

c
3(X—median) o (X—mode)

Sample skewness, Sk =

s s
2fX-p)*

Population kurtosis =
Sample kurtosis = = &2’?4—
BASIC PROBABILITY CONCEPTS
i. Classical Method of Assigning Probabilities: P(E) = -
ii. Probability by Relative Frequency of Occurrence

Number of Times an Event Occurred

Total Number of Opportunities for the Event to Occur
iii. Complementary rule: P(A") = 1 —P(A)

iv. Addition rule
a) If X, Y are non-mutually exclusive, P(XUY) = P(X) + P(Y) — P(XNY)

b) If X, Y are mutually exclusive, PXUY) = P(X) + P(Y)
v. Multiplication rule
a) If X, Y are dependent (conditional probability),
PR Y= B(X) - PEY U =B{Y ) REX V)

b) If X, Y are independent, P(XNnY) = P(X) - P(Y)

vi. Law of Conditional Probability, P(X | Y) = Bl SECI BRI

P(Y) P(Y)
PROBABILITY DISTRIBUTION

Probability distribution ;i Mean | Variance
Binomial distribution np npq
S e

Poisson distribution A A

]\x -h

B(x) ==

Standard normal distribution 0 1

7 =x_!

[¢]
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CONFIDENCE INTERVALS
Mean of a single normal population
i. If sample size is small (i.e., n<30) and o2 Unknown

E- (@ —1) =< S>_{+tmfz(n—1)% or simply X # twz (n ~ 1) -
. Ifsample size is large and o2 unknown

= s = S5 . e s

X=Zap— < <X+ —_ —_

X-Zop— S P <X+ Zo2 - Or simply, X + Zar 7
ii. [If variance, o?is known

—= o = [s3 . o
Y~ e o T 4+ el
X-Zap 7o S P <X+ Zap 7 OF simply, X + za2 o

TESTING OF HYPOTHESIS
Tests on the mean of a single population
I If when o? is unknown and sample size is small (n<30), then the t

Statistic is such that,

t= X
7; -
ii.  Ifwhen o?is known and sample size is large, then the z statistic is such
that:
7= Xk S R
ox %
lii.  If when o2 is unknown and sample size is large, then the t statistic is
approximately a standard normal random variable such that: z = ’_(i“
vn

Hypothesis to be | Distribution Reject Ho if
tested
Z -distribution 2>

Ho: p =po Z <-Zai2
Hi: p# po T - distribution Z >Zai

i 0% ¢ T<- twz(n-1)
Ho: 1 < po Z-distribution 7=
Hi:p > po T-distribution T>t(n-1)
Ho: 1 = po Z-distribution LS iy
Hi: p < po T-distribution T <-ta(n-1)

(fo-fe)?

Chi-square tests: x%calc = X —

SIMPLE REGRESSION AND CORRELATION
Fitted linear model: ¥ = bo + b X

5 Y DY
: T hZX-(TXP
bo =Y b1 X

Covariance, Cov(X, Y) :E_(iﬂ XY
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Y X XY
Jmz —@xrmsy: -ar

Correlation coefficient, r = vR? =

nyXy-yXyyY

)2

Coefficient of determination, R? = (; J
mIx? -ExPnIY? -EYy]

TIME SERIES ANALYSIS
Fitted Trend Line: Y= a + bX

b _nyXy-xXyy
T nZX—(EXP
a=Y-bX
BUSINESS CALCULATIONS
Quadratic formula: x= _E;—:_ﬂ
Differentiation
i. iff(x)=x"thenf'(x)=nx"";ify= x“then & — px 1
i. Rule 1. The constant rule. If h(x) = cf (x) then h'(x) = cf '(x) for any

constant c.
ii. Rule2: The sum rule. If h(x) = f (x) + g(x) then h'(x) = f'(x) + g'(X)
iv. Rule 3: The difference rule. If h(x) = f (x) — g(x) then h'(x) = f '(x) — g'(x)
v. Rule 4: The chain rule. If y is a function of u, which is itself a function

of x, then
EX dy du
dx duX dx 2 :
vi. Rule 5; The product rule. If y = uv then =< - d—z + vd—z
u dy vl sy
vii. Rule 6: The quotient rule. If y == then —= = i
viii.  Implicit differentiation: & = —=
dx fy
Simple interest: FV = Principal x Rate x Time
Compound interest: FV=A(1+in
Future Value of an Ordinary Annuity: FV = R [(Z2X0 1+') ey
e
Regular deposit: R= L
Present Value of an Ordinary Annuity: pv =R [0 (1“) =
Regular payment: R= %-)—

- 1- (1+.)t )
Remaining Balance: B R[ ]
Net Present Value: NPV =} 0(1+|)J

- N
Internal Rate of Return: IRR =a+ [(NPVa-NPVb ) (b-a)] %
Page 8 of 8

(= /F).S’f% AT b



