SOLUTIONS TO FUNDAMENTALS OF BUSINESS STATISTICS MAY 2008 EXAMINATION PAPER

SECTION A

QUESTION 1
(a) (i)  Simple random sampling

A method of sampling whereby each member of the population has an equal chance of being chosen.  Normally, random numbers are used to select individual items from some defined sampling frame.





(A2)

(ii)
Stratification

This is the process which splits a population up into as many groups and sub groups as are of significance to the investigation.  It can be used as a basis for quota sampling, but more often is associated with stratified sampling.
(A2)

(iii) Quota Sampling

A method of non-random sampling which is popular in market research.  It used street interviewers, armed with quotas of people to interview in a range of groups, to collect information from passers by.





(A2)

(v) Cluster sampling

This is another non-random method of sampling, used where no sampling frame exists.  It consists of selecting one or more area within which all relevant items/subjects are investigated.  For example, a cluster sample could be taken in a residential area to interview widowers.





(A2)










(10 Marks)

(b) A postal questionnaire is much cheaper and more convenient method of collecting data than the personal interview and often very large samples can be taken.  However, much more care must be taken in the design of the questions, since there will be no help to hand if questions seem ambiguous or personal to the respondent.  Also the response rate is very low.  The personal interview has the particular advantage of that difficult  or ambiguous questions can be explained.  Also the questionnaire will be filled in as required.  Disadvantages of the method include the cost, the fact that large samples cannot generally be undertaken and the training of interviewers.
(A5)

(Total 15 Marks)
QUESTION 2

a. Ordering data from lowest to largest
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(M2)

i. Mode is 7 (A1)

ii. Median is 7 + 7 = 14 = 7







(M1, A1)

     2          2


iii. Mean = ∑xi 
=
1+2+2+…..+14+16

   n

    40





=
280





40




=
7







(A1)

	Number of Customers
	Tally
	Frequency (f)
	Mid-values

x

	0-3
	IIII III
	8
	15

	4-7
	IIII IIII IIII I
	16
	5.5

	8-11
	IIII IIII I
	11
	9.5

	12-15
	IIII
	4
	13.5

	16-19
	I
	1
	17.5

	
	
	40
	

	(M1)
	(M2)
	(A1)
	(M1)


b. Estimated mean = 
∑fx
∑f



= 1.5x8+5.5x16+9.5x11+13.5x4+17.5x1



  8+16+11+4+1






(M2)

c. 

=
276
=
6.9
≈7




 40

QUESTION 3

	Risk level
	Number of funds
	Relative frequency
	Slice (degrees)

	Very low
	15
	5%
	180

	Low
	45
	15%
	540

	Average
	120
	40%
	1440

	High
	90
	30%
	1080

	Very high
	30
	10%
	360

	
Total
	300
	100%
	3600

	
	
	(M2)
	(M2)


a. Bar Chart
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b. Pie Chart

(M2) for getting degrees and A4 for the chart)

[image: image2.png]Number of funds





Circle and demarcations








(A2)

Labelling 










(A2)

c. Bar charts and pie charts are widely used because t hey are eye-catching and can attract the readers’ interest whereas a table of numbers might not.



(A3)
QUESTION 4

(a)

	Total Income

(K)
	No. of persons

(f)
	Class midpoint

(x)
	fx

	675 -1000
	1230
	837.5
	1,030,125

	1000 – 1500
	2500
	1250.0
	3,125,000

	1500 – 2000
	2660
	1750.0
	4,655,000

	2000 – 3000
	5190
	2500.0
	12,975,000

	3000 - 4000
	4320
	3500.0
	15,120,000

	4000 – 6000
	3470
	5000.00
	17,350,000

	6000 – 8000
	970
	7000.0
	6,790,000

	8000 – 10000
	300
	9000.0
	2,700,000

	10000 – 20000
	130
	15000.0
	1,950,000

	TOTAL
	20,770
	
	65,695,125






(M1)





(M1)

(i)  Mean, 

=    ∑   fx





∑ f




=  K65,695,125

(M1)





20,770




= K3,162,98 

 
(A1)

(ii)  Median:

	Total Income

(K)
	No. of persons

(f)
	Cumulative Frequency

(F)

	675 -1000
	1230
	1230

	1000 – 1500
	2500
	3730

	1500 – 2000
	2660
	6390

	2000 – 3000
	5190
	11580

	3000 - 4000
	4320
	15900

	4000 – 6000
	3470
	19370

	6000 – 8000
	970
	20340

	8000 – 10000
	300
	20640

	10000 – 20000
	130
	20770

	TOTAL
	20,770
	




Median class is 2000 – 3000



Median = l + i (n  - F)




      2 ______





 f



= 2000 +1000 (20770 – 6390)    (M1)





          2_________





5190



= K2,769.75  (M1) (A1)

(iii)  Mode:


Model class is 2000 – 3000


Model = l + i (    D1    )




    D1 + D2


= 2000 +   1000 (2530)   


(M1)




2530 + 879


= K2,744.12




(M1) (A1)

(iv)
2 (Mean – mode) = 2 (3,162.98 – 2,744.12)





=  837.72

(A1)

(v)
3 (median – mode) = 3 (2,769.75 – 2,744.12)





   = 76.89


(A1)

(b)
The distribution is moderately skewed


(A1)











(Total 15 Marks)
QUESTION 5

a.
(i)
Range 
= 
Highest – Lowest 
= 94 – 36

(M1)








= 58



(A1)

(ii)
Stem-and-leaf display
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(M1)









(M2) (A1)

(iii)
The advantage of a stem-and-leaf display is that actual observations can be seen unlike the histogram.






(A2)

b.


	Closing balance
	Number of customers (f)
	Cumulative frequency

	K2,000
	16
	16

	K2,000 but ≤ K4,000
	34
	50

	K4,000 but ≤ K6,000
	48
	98

	K6,000 “  “ K8,000
	56
	154

	K8,000 “ “ K10,000
	26
	180

	K10,000 “ “ K12,000
	20
	200

	
	200
	(M1)


Number of

customers (cumulative frequency)



	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	Q1
	Q2             Q3
	


                     0
        2              4                6                 8                10               12




Balances (K’000)

(M1) – Scale, Title on axis

ii.
The median is K6,200 (approximately) 





(M1) (A1)


Median may be better because it is not affected by extreme values (i.e. outliers) as compared 
to the mean 








(A1)

i. 154 customers








(A1)

ii. Quartile deviation

= 
Q3 – Q1
       2






=
7,900 – 4000









          2




(M2)






=
K1,950




(A1)

QUESTION 6

i. Weighted arithmetic mean = K3,500 x 175 + K6,400 x 229
       1000
       1000


+ K10,100 X 241   +  K15,800 x 269 + K24,000 x 86



     1000

          1000
          1000



(M2)


=
K10,826,400


     1000








(M1)


=
K10,826.40








(A1)

ii. New weighted arithmetic mean = K10,826,400+15,200 x 100
1000 + 100




(M1)





= K11,224






(A1)

b.
Proportional increases:
73 – 58 = 0.176,

89 – 73 – 0.219





    58


   73





102 – 89 = 0.146, 
128 – 102 = 0.255





     89


    102



(3D)


Hence geometric mean
=4√ (1+0.176) x (1+0.219) x (1+0.146) x (1+0.255) – 1
(M2)





= 0.198 = 19.8% to ID




(A1)

	OT earnings
	Number workers
	x
	fx
	fx2

	Under 1
	10
	0.5
	5
	2.5

	1 but under 2
	29
	1.5
	43.5
	65.25

	2 but under 4
	17
	3
	51
	153

	4 but under 10
	12
	7
	84
	588

	10 but under 15
	3
	12.5
	37.5
	468.75

	
	71
	
	221
	1277.5







(M1)

(M1) (A1)

(M1) (A1)

Hence

i. Mean 
=
∑fx
=
K221 x 1000




(M1)

∑f

      71

= K3,112.68


(to the nearest tambala)

(A1)

ii. Standard Deviation 
=
√∑fx2 –  ∑fx2
    ∑f
 ∑f







√1277.5 x 10002 – (221 x 100)2


(M2)







71

71






= K2,881.70




(M2)

QUESTION 7

Methods of Data Collection

(a) Direct Observation

This is the simplest method of obtaining data often used when no specific information about individuals in the survey is required.  For example, if a researcher wants to check the number of customers that use a rival bank’s auto teller machine.




(A2)

An advantage of this method is that it is less expensive while a disadvantage of the method is that it does not provide information about specific characteristics of the members of the sample selected.










(A2)

(b) Experiments

The data required are collected through experimentation.  Data are in the form of results obtained through experiments which require physical objects to be put into play.


(A2)

An advantage of this method is that valid data are obtained since everything is under the control of the researcher.  The disadvantage of this is that it is expensive in terms of physical items required for the experiments.









(A2)

(c) Personal Interview

This is where a person taking part in interviewed formally on a face to face basis.  The interviewer has the opportunity of getting more information through probing.



(A2)

The advantage of this method is that data collected have a high degree of accuracy (although this is dependent on the skill and experience of the interviewer).  The disadvantage of this method is that it is very expensive in terms of arranging times and venue for the interviews.

(A2)

(d) Questionnaire

A questionnaire consists a set of questions with alternative/optional answers to be filled by interviewees.  It is an ideal method when data are to be collected from a large number of people.













(A2)

One advantage of this method is that it yields a considerable saving in time and cost and allows time for the replies to be considered.  A disadvantage of this method if the low response rate.
(A2)

(e) Telephone Interview 

Data are collected by making calls to respondents.  Their numbers may be obtained from the telephone directory.









(A2)

An advantage of telephone interviews is that it is fast and easy to conduct.  The main disadvantage is that only certain people with access to a telephone are involved which may introduce bias into the survey.










(A2)

QUESTION 8

(a) Whenever a distribution is significantly skewed or data is difficult or expensive to measure, the median will be the most appropriate measure of location.  For example, salaries of employees, turnover of a large set of companies (A1) (A1)

(ii)  
The mode is the most useful measure of location when the “most common” or the “most popular” item is required.  For example, number of customers in a queue, sales of shirts by neck sizes.  (A1)  (A1)

(i) The arithmetic mean would always be chosen in symmetric distributions or where further statistical calculations or analysis might be required.  For example, number of items produced per day on a large assembly line, number of orders received per month for a firm.

(A) (A1)

(b)

Geometric mean

=  4√(1.085) (1.032) (1.058) (1 + 2)





=  1.06



(M1)


So (1.058) (1.085) (1.032) (1 + x)  =


(M1)


1.185 + 1.185x = (1.06)4 = 1.262 



(M1)


       X


    = 1.262 – 1.185







    1.185






    = 0.065


(M1)

So they need an increase of 6.5% this year


(A1)

(c) 

(i)  In a skewed distribution, particularly where only a few values are contained at just one end, the median is the appropriate average to use since it largely ignores extremes and it would be giving the information that 50% of all values are less, and 50% more, than the median value





(M2)

(ii)  An average would not be appropriate at all here, since clearly some of the ships would not be able to pass under a bridge built to this height.  The height necessary needs to be (at least) the largest value in the distribution.





(M2)

(iii)  a weighted mean would be appropriate there.  This would be calculated as follows:



Weighted average = 45000 n1 + 3500 n2







n1     +  n2


where N1 = No of skilled workers




 N2 =  No of unskilled workers

(M2)

(iv)  A simple mean is all that is required.  


i.e. mean amount = Total profits to be allocated






Number of employees

(M2)











    (Total 20 Marks)
(M1)





(M1)





(M2)





(M1)





Risk Level





Average





High 





Very high


high





Very low





Low





144o





108o





180





54o





36o





200





175





150





125








100





75





50








25





Plotting points 	(M1)


Joining pts with a smooth curve (M2)





Reading from curve and substitution into formula
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