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INSTITUTE OF BANKERS IN MALAWI

DIPLOMA IN BANKING EXAMINATION
SUBJECT: INTRODUCTION TO BUSINESS 



  STATISTICS (IOBM-D212)

Date: Monday, 10th November 2008

Time Allocated: 3 hours (08:00am to 11:00 am)

INSTRUCTIONS TO CANDIDATES
1 
This paper consists of TWO Sections, A and B.

2 
Section A consists of 4 questions, each question carries 15 marks.

Answer ALL questions.

3 
Section B consists of 4 questions, each question carries 20 marks. Answer ANY TWO questions.
4
You will be allowed 10 minutes to go through the paper before the start of the examination, when you may write on this paper but not in the answer book.
5
Begin each answer on a new page.

6
DO NOT open this question paper until instructed to do so.

SECTION A 

(60 Marks)
Answer ALL questions from this section.
QUESTION 1
To help determine how busy their Auto Teller Machines (ATMs) are, a bank interviewed 25 customers on how many times they use ATMs in a month.  The results were as follows:




18
26
16
35
15
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29
25
30
35
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20
18
24
21




25
18
29
23
15




19
27
28
25
23

(a)
Starting with the lowest value and a class width of 4 obtain a frequency distribution for the data.





      (4 marks)
(b)
Draw a fully-labeled stem and leaf display.


      (4 marks)
(c)
Draw a fully-labeled histogram.




      (4 marks)

(d)
Describe one major advantage that a stem and leaf display has over a histogram.







      (3 marks)

(Total 15 Marks)
QUESTION 2

In 2007, a random sample of 140 small businesses of Bvumbwe revealed the following distribution of annual profits. 
	Profits (K,000)
	No. of businesses

	20 to less than 40

40 to less than 60

60 to less than 80

80 to less than 120

120 to less than 200
	23

32

37

29

19


(a)
Calculate the mean and the standard deviation of the annual profits per business.  (Give your answer to the nearest thousand)
      (8 marks)
(b)
In the year 2006 the mean annual profit for the small scale businesses of Bvumbwe was K72,500.  Test at 5% level of significance, whether there has been a significant increase in the mean profit. 

      (7 marks)


(Total 15 Marks)

QUESTION 3
(a) Define the following:


(i)
mutually exclusive events


(ii)
independent events.




      (2 marks)
(b)
A company decides to tender for 3 contracts A, B, and C.  The probability that it will obtain contract A is 0.5, contract B 0.4 and contract C 0.3.  The contracts are awarded independently of one another.  Calculate the probability that it will obtain:

(i)
no contracts






      (3 marks)

(ii)
only one contract.





      (5 marks)
(c)
It is known that a machine is set up correctly 90% of the time.  If set up correctly, 95% of good parts are produced but if set up incorrectly, the probability of a good part is 30%.


One of the machines is set up and the first part produced is found to be good, what is the probability that the machine is set up correctly?

       (5 marks) 

(Total 15 Marks)
QUESTION 4
A parcel delivery company has a depot at Magalasi Industrial Area.  Each weekday, a van leaves the depot to deliver parcels across Blantyre CBD.  The table below shows a random sample of 10 weekdays, the number of parcels delivered and the total time that the van was out of the depot.

	No. of parcels
	9
	16
	22
	11
	26
	14
	10
	11
	17
	19

	Time out of the depot (minutes)
	79
	127
	172
	109
	214
	131
	80
	94
	148
	152


(a)
Plot a scatter diagram of these data.



      (3 marks)
(b) Find the equation of the least squares regression line of y on x and plot it 
on your scatter diagram.




                 (9 marks)
(c)
The time the van is out of the depot delivering parcels may be thought of as the time needed to travel to and from the Blantyre CBD plus an amount of time proportional to the number of parcels to be delivered.  Given that the regression line is of the form y = a+bx, interpret, in context each of your values of a and b.





      (3 marks)
    (Total 15 Marks)
SECTION B (40 Marks)

Answer ANY TWO questions from this section.
QUESTION 5

(a) 
Briefly discuss any two important roles of a good quality control system to a business.





          

      (4 marks)
(b) 
A Malawian bank uses quality control procedures which set the warning limits at the 0.025 probability point and action limit at the 0.001 probability point. This means, for example, that the upper action limit is set such that the probability of the means exceeding the limit is 0.001.

The time taken by an ATM to process a standard transaction is normally distributed with a mean of 100 seconds and standard deviation of 2 seconds. To check the efficiency of the machine on a particular day, samples of 4 transactions are taken.

(i) Calculate the values of the warning and action limits, and construct a quality control chart to monitor the efficiency of the ATM.

      (8 marks)
(ii)
The means for the first 10 samples are given below.  Plot them on your quality control chart and comment on your display. 

      (4 marks)
	Sample
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Sample mean (sec)
	99.6
	101.5
	100.8
	99.7
	99.6
	100.3
	101.9
	102.4
	102.6
	103.5


(iii)
If the transaction mean is changed to 100.3 seconds and the standard deviation remains 2 seconds, what is the probability that the mean of a random sample of 4 transactions would be outside the upper warning limit? (Use your existing chart).             (4 marks)










               (Total 20 Marks)
.

QUESTION 6

(a)
Cite any two advantages and two disadvantages of using a sample in preference to the whole population.



      (4 marks)
(b)
The number of errors by a bank teller per year is known to have a mean of 10 with a standard deviation of 3.  Suppose a random sample of 49 bank tellers is taken and a sample mean is calculated.

(i)
Describe the sampling distribution of 
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.


      (2 marks)

(ii)
Find the probability that the sample mean,
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, does not exceed 9.

(4 marks)
(c)
An examination of the yearly premiums for a random sample of 80 automobile insurance policies from a major company showed an average of K329,000 and a standard deviation of K49,000. 
(i)
Construct a 98% confidence interval of the mean yearly premiums.





      (4 marks)
(ii)
Suppose it is desired that the interval estimate in (i) be accurate to within K5,000 with 95% confidence, how many insurance policies should be sampled to achieve the desired level of accuracy?

      
(6 marks)








    (Total 20 Marks)

QUESTION 7
(a)
Briefly describe any two components that make up a time series.

(2 marks)
(b)
The number of bank loan applications per quarter at a service centre was recorded as follows:


Year

Quarter 1
Quarter 2
Quarter 3
Quarter 4

2004

84

53

60

75


2005

81

57

51

73


2006

69

37

40

77


2007

73

46

39

63

(i)
Plot the time series of bank loan applications.

      (4 marks)

(ii)
Find the least squares linear regression trend through the data.



(6 marks)


(iii)
Calculate the seasonal factors using a multiplicative model.



(6 marks)
(iv)
Estimate the likely number of bank applications for the second quarter of 2008.





      (2 marks)









    (Total 20 Marks)

QUESTION 8
(a)
Outline any two uses of index numbers.



      (2 marks)
(b)
The table below shows company turnover and a 2002-based Consumer Price Index for the period 2002 to 2007.

	Year
	Turnover (K’million)
	Consumer Price Index 2002 based

	2002

2003

2004

2005

2006

2007
	237.0

213.0

231.7

261.7

294.5

301.2
	100

93.6

117.3

140.5

168.9

172.1


(i)
Use the 2002-based Consumer Price Index to deflate the company turnover.






      (4 marks)
(ii)
Use the Consumer Price Index to remove the effect of inflation at 2007 prices.






      (3 marks)

(iii)
Construct a 2007-based index for the company turnover.   
(4 marks)

(iv)
Use the Consumer Price Index to remove the effect of inflation at 2007 prices from the company’s index calculated in part (iii).

 (3 marks)

(v)
Comment on your findings.




      (4 marks)
(Total 20 Marks)
END OF THE EXAMINATION PAPER
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