supplementary exercise  9

 (The question numbers follow those in the tutorial.)

9.7
Two departmental managers ordered ten trainees according to ability.  The ratings are given below:

	Trainee
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J

	Manager A
	1
	9
	6
	2
	5
	8
	7
	3
	10
	4

	Manager B
	3
	10
	8
	1
	7
	5
	6
	2
	9
	4


Calculate an appropriate correlation coefficient to measure the consistency of the ratings and test to see if there is significant association between them.

9.8
The manager of a small shop is hopeful that his sales are rising significantly week by week.  Treating the sales for the previous six weeks as a typical sample of the trend he recorded their sales, in £000, and analysed the results.  Has the rise been significant ?

	Week
	1
	2
	3
	4
	5
	6

	Sales
	2.69
	2.62
	2.80
	2.70
	2.75
	2.81


a)
Find the correlation coefficient between Sales and Week and test it for significance at 5%.

b)
If appropriate, calculate the regression equation which will tell him the weekly rate at which his sales are rising and use this equation to tell him what his sales are expected to be for weeks 7 and 8.

9.9
A dress manufacturer is interested in predicting how many dozen dresses will be sold of each style, colour and size. If the manufacturer could make a good prediction of sales after a new item has been in the hands of the salesman for 5 weeks, then total production could be suitably adjusted.  In order to investigate the possibility he collected data from a random sample of the sales of similar garments. This is shown below.


  Total Sales      Sales after 5 Weeks

Total Sales      Sales after 5 Weeks

   
3920          

2350


3140          

1590

          
1900          

1220


1400          

  750

        
  740         

  340


2350          

1400

       
3070          

1960


1880          

1270

          
2000        

1210


1420          

  890

        
1850          

1270


2530          

1890

          
2910          

1770


  960         

  700

          
1910          

1250 


  980          

  640

a)  Plot a scatter diagram

b)  Calculate the correlation coefficient and test for its significance, at 5%.

c)  Find the least squares regression line and plot it on the graph.

d)  Calculate the goodness of fit.

e)  If the sales after five weeks are found to be 1000, what would you expect        

     total sales to be?

9.10
A company is introducing a job evaluation scheme in which all jobs are graded 


by points, where points vary according to skill, danger, responsibility, etc.  

Monthly pay scales are then drawn up according to the number of points allocated and other factors, e.g. experience and local conditions.  To date, the company has applied this scheme to 10 jobs:

	Job
	A
	B
	C
	D
	E
	F
	G
	H
	I

	Points
	    50
	  250
	    70
	  190
	  100
	  120
	  150
	  280
	  160

	Pay (£)
	1000
	3050
	1250
	2500
	1500
	1600
	2000
	3250
	2100


a)
Draw a scatter diagram of monthly pay against points

b)
If appropriate, find the appropriate least squares regression line for linking pay to points.  Plot it on your graph and interpret your answer.

c)
Estimate the monthly pay for a job graded by 200 points and assess the likely reliability of your answer.

9.11
In your main office some keyboard operators were already ranked on their speed were also ranked by their supervisor on accuracy.  The results were as follows:

	Operator
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J

	Speed
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Accuracy
	7
	9
	3
	4
	1
	6
	8
	2
	10
	5


Calculate the appropriate correlation coefficient between speed and accuracy, and test whether it is significant at a 5% level of significance.

9.12
The Sales manager of a nation wide chain of bookshops needed to investigate whether there was any association between the sales area of a shop ( ‘000 m2) and its annual sales, (£ million).  He took a random sample of the sales of 15 of the shops and recorded their sales for the previous year, with the following results:

	Area
	10
	4
	12
	21
	14
	6
	8
	18
	14
	10
	17
	8
	14
	20
	22

	Sales
	0.4
	0.1
	1.0
	1.5
	0.9
	0.6
	0.6
	1.0
	0.6
	0.8
	1.0
	0.4
	1.4
	1.2
	1.9


a)
Is there any significant association between the size of the sales area of a shop 
and the volume of its sales?

b)
If there is, calculate the regression equation for estimating the volume of sales of a 
shop from its known floor area. Interpret your calculated coefficients.

c)
What sales would be expected from a shop with a sales area of 10,000 m2?

9.13
Your personnel department is interested in comparing the rankings of job applicants when measured by a variety of standard tests.  The rankings of 9 applicants by interviews and standard psychological tests are shown below:

Applicant
A
B
C
D
E
F
G
H
I


Interview
5
2
9
4
3
6
1
8
7


Standard test
8
1
7
5
3
4
2
9
6

Calculate the Spearman’s rank correlation coefficient.

Test for significance and interpret your result.

Answers
9.7
Spearman’s correlation coefficient = 0.842;
C.V. = 0.649;
correlation significant.

9.8
a)  r = 0.656
C.V. = 0.729
Sales not rising significantly over time.   b)  not appropriate

9.9
b)  r = 0.965
C.V. = 0.497 so significant
c)  y = 3.97 + 1.58 x
d)  93%



e)  1620
9.10
b)
r = 0.997, significant,
 y = 501 + 10.0x;
c)  £2507

9.11
Spearman’s correlation coefficient = 0.006,  C.V. = 0.644
not significant.

9.12
a)  r = 0.864  C.V. = 0.514 so significant
b)  y = -0.075 + 0.073x
c)  £659,000

9.13
Spearman’s correlation coefficient = 0.817  C.V. = 0.700
significant correlation
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