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Instructions
1. This examination consists of FIVE questions.
2. Answer Question ONE (COMPULSORY) and any other TWO questions.

Question One

a) The following table shows the levels of retirement benefits given to a group of workers in a
given establishment:

Retirement benefits (Sh."million™) | Number of retirees
20 - 29 50
30 -39 69
40 - 49 70
50 - 59 90
60 - 69 52
70-79 40
80 - 89 11
Required
i) Determine the semi-interquartile range for the above data (5 marks)
i) Determine the minimum value for the top 10% and interpret the result (4 marks)
iii) Determine the maximum value for the lower 40% of the retirees and interpret the result

(5 marks)

b) Ina class of 100 students, 36 are male and studying accounting, 9 are male but not studying
accounting, 42 are female and studying accounting, 13 are female and are not studying
accounting. Calculate the probability that a student selected at random will be:

i) Male (2 marks)

i) Female (2 marks)
iii)  Female and studying accounting (2 marks)
iv)  Studying accounting (2 marks)
v)  Not studying accounting (2 marks)
vi)  Male and studying accounting (2 marks)
vii)  Male and not studying accounting (2 marks)
viii)  Not studying accounting given that the student is female (2 marks)

(TOTAL: 30 MARKS)
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Question Two

a)

b)

An insurance company takes a keen interest in the age at which a person is insured.
Consequently a survey conducted on prospective clients indicated that for clients having the

same age the probability that they will be alive in 30 years’ time is % This probability was
established using the actuarial tables and it follows a binomial probability distribution. If a

sample of 5 people was insured now, find the probability of having the following possible
outcomes in 30 years:

i) All are alive (2marks)
i) At least 3 are alive (2marks)
iii) At most one is alive (2marks)
V) None is alive (2marks)
V) At least 1 is alive (2marks)

A market research agency takes a sample of 1,000 people and finds that 200 of them know

of Brand X. After an advertising campaign a further sample of 1091 people is taken and it’s

found that 240 know of Brand X.

It is required to know if there has been an increase in the number of people having an

awareness of Brand X at the 5% level of significance. (10 marks)
(TOTAL: 20 MARKYS)

Question Three

(@) A trader at Gikomba market sells tomatoes at different prices (x shillings per kilogram). He

calculates the average number of kilograms (y) sold per day at each of the six different
prices. From the data the following are calculated.

Zx = 200; Zy = 436; ny = 12515
sz = 7250; Zyz =39237;, n=6

Calculate the value of Karl Pearson correlation and interpret the results. (5 marks)

(b) Explain the term residual as used in regression analysis (2 marks)
(c) The owner of Maumee Ford-Volvo wants to study the relationship between the age of a car

and its selling price. Listed below is a random sample of 12 used cars sold at the dealership
during the last year.

Car Age (years) Selling Price (*"000™)

1 9 8.1
2 7 6
3 11 3.6
4 12 4
5 8 5
6 7 10
7 8 7.6
8 11 8
9 10 8
10 12 6
11 6 8.6
12 6 8
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i) Using the above data plot a scatter plot and state two key observations from the scatter plot?

(3 marks)
i)  Develop the estimated regression equation by computing the values of B, and S, and write
the estimated regression equation. (5 marks)

iii)  Provide an interpretation for the y intercept (5,) and slope (f;) and of the estimated
regression equation. (2 marks)

iv)  Estimate the expected selling price of a car whose number of age is 15 years. (3 marks)
(TOTAL: 20 MARKS)

Question Four
a) The following data was obtained during a social survey conducted in a given urban area
regarding the annual income of given families and the corresponding expenditures.

Family (x)Annual (y)Annual
income Sh. expenditure Sh.
“000” “000”
A 420 360
B 380 390
C 520 510
D 610 500
E 400 360
F 320 290
G 280 250
H 410 380
J 380 240
K 300 270
Total 4020 3550
Required:
i) Determine the regression equation (7 marks)
i) Calculate the product moment correlation coefficient and the coefficient of
determination. Briefly comment on the values obtained. (5 marks)
b) Discuss any four applications of statistics (8 marks)

(TOTAL: 20 MARKS)

Question Five

(a) Deposits of customers in a certain financial institution are found to be normally distributed.
A sample of 200 bank account holders gave an average deposit of $ 2200 and a standard
deviation of $ 120.

i) Construct 99 % confidence interval for the mean deposits (5 marks)

i) Suppose the Board of directors for this financial institution wish to roll out executive
banking services for its clients. Which of these two intervals is best to be used in
making such a decision? Why? (3 marks)
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(b) An independent t test was conducted using excel to investigate whether there is a
significance difference between the performance of JAVA restaurant and Strathmore
University cafeteria. The excel output of the independent t test is as show below:

Independent t-Test: Two-Sample Assuming Unequal Variances

Java SU cafeteria
Mean 5.9278 5.8056
Variance 1.3809 1.2770
Observations 18 18
Hypothesized Mean Difference 0
df = degrees of freedom ( n1+n2 - 2= 18+18-2) 34
t Stat 0.3181
P(T<=t) one-tail 0.3762
t Critical one-tail 1.6909
P(T<=t) two-tail 0.7524
t Critical two-tail 2.0322
i) State and explain the Descriptive statistics (3 marks)
i) State the null hypothesis for this situation. Write the null hypothesis in words AND
statistical notation (2 marks)
iii) State the alternative hypothesis for this situation. Write the alternative hypothesis in
words AND statistical notation. (2 marks)
iv) Use this information to decide whether you should reject the null hypothesis in this case.
Show all workings. (Use alpha=0.05). (3 marks)
v) Draw a conclusion with respect to the problem. (2 marks)

(TOTAL: 20 MARKS)

Formulae:
Karl Pearson correlation coefficient, r:

nyxy— Xx 2y
VInEx® — ExnXy? - Ey)?

r =

Z-score, Zc:
Zc = (p1—p2) — (1 - 1)
GOpl - p2

plql p2q2

Whereop1_p2 =
nil n2

Regression analysis:

b= nyxy— Xx Xy
VInZx?— (Zx)7]
_Xy—bXx
q= Y 04X
n

Statistical Tables (Next Page)
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t Table
cum. prob €50 ts t 80 t a5 t 90 t o5 t.97s t 99 T 995 t 909 t 9505
' one-tail 0.50 0.25 0.20 0.15 0.10 0.05 0.025 0.01 0.005 0.001 0.0005|
two-tails 1.00 0.50 0.40 0.30 0.20 0.10 0.05 0.02 0.01 0.002 0.001

0.000

0.000
0.000
0.000
0.000
0.000
0.000

D.000

0.000
0.000
60 0.000
80 0.000
100 0.000

2.120
2.110
2101

£

1310

1.303 : ;

1.296 1.671 2.000 2.390 2.660 3.232
1.292 1.664 1.990 2.374 2.639 3.195
1.290 1.660 1.984 2.364 2.626 3.174
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