Tutorial 6

1. A count of the number of burglaries per week in a given town over a period of 2 years ( 104 weeks ) produced the following frequency distribution:

 
-----------------------------------

 
No. Burglaries    0   1   2  3  4+

 
-----------------------------------

 
Frequency        41  40  18  5  0

 
-----------------------------------

Use these data to estimate the mean number of burglaries per week and to test the hypothesis that the number of burglaries follows a Poisson distribution.

Solution
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Calculate the expected frequencies for a Poisson distribution 
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is the mean

Since we do not know the mean i.e. 
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 mean of the distribution use mean of sample to estimate 
[image: image6.wmf] 

l

 i.e. 
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	Observed Frequency
	Expected = P(x)* n

	41
	0.416 * 104 = 43.26

	40
	0.364 * 104 = 37.86

	18
	0.159 * 104 = 16.54

	5
	0.046 * 104 = 4.78

	0
	0.015 * 104 = 1.56


Check your expected values before carrying out the
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 test.  If any of the expected frequencies are less than 5, combine categories to make it 5 or more.

	Observed Frequency
	Expected = P(x)* n
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Critical Value = 
[image: image16.wmf]99

.

5

2

2

2

=

=

=

2,.05

1,.05

1-

-

4

 

1,

1-

-

k

c

c

a

c


Since we estimated one parameter 
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, the degrees of freedom becomes

 
k-1-p where p is the number of parameters estimated.

Decision: Since 0.65 < 5.99, do not reject H0
2. An auditor with a firm running a chain of shops believes that the 

   number of errors in every 25 invoices follows a Poisson distribution. To test this hypothesis 100 shops were surveyed and 25 invoices were inspected in each case. The distribution of the number of errors found was as follows

 
----------------------------------------------

Errors per 25 Invoices    0  1  2  3  4  5  6+

----------------------------------------------

 
No. Shops                16 34 27 12  7  4  0

 
----------------------------------------------

Use these data to estimate the mean of the distribution and to test 

   the hypothesis that they have a Poisson distribution. Use the 5% 

   level of significance.

Solution

[image: image18.wmf]test

 

fit

 

of

 

Goodness

  

2

c



[image: image19.wmf]72

.

1

=

+

+

+

+

+

+

+

+

+

+

=

4

7

12

27

34

16

5)

*

(4

4)

*

(7

 

3)

* 

 

(12

 

 

2)

* 

 

(27

 

1)

*

(34

 

 

0)

* 

 

(16

 

 

x

 

Mean




[image: image20.wmf]031

.

0

)

5

(

065

.

0

)

4

(

152

.

0

)

3

(

265

.

0

)

2

(

308

.

0

)

1

(

179

.

0

)

0

(

=

³

=

=

=

=

=

P

P

P

P

P

P


	Observed Frequency
	Expected = P(x)* n

	16
	0.179 * 100 = 17.9

	34
	0.308 * 100 = 30.8

	27
	0.265 * 100 = 26.5

	12
	0.152 * 100 = 15.2

	7
	0.065 * 100 = 6.5

	4
	0.031 * 100 = 3.1


	Observed Frequency
	Expected Frequency
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Critical Value = 
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Since we estimated one parameter 
[image: image29.wmf] 
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, the degrees of freedom becomes

k-1-p where p is the number of parameters estimated.

Decision: Since 1.41 < 7.81, do not reject H0
3. The following data gives the outcomes of 270 tosses of a die suspected of being dishonest.

 
--------------------------------

Face   
 
1  2  3  4  5  6

 
-------------------------------- 

 
Frequency
38 48 74 40 32 38

 
--------------------------------


Test the hypothesis that the die is honest.

Solution
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Test if it follows a uniform distribution


Expected frequencies = 1/6 * 270 = 45


-----------------------------------------------

Face   
 
1
2
3
4
5
6


-----------------------------------------------

 
Frequency


Observed

38 
48 
74 
40 
32 
38


Expected

45
45
45
45
45
45


-----------------------------------------------
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Critical value = 
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Decision: As 25.39 > 11.07 reject H0.  The die is not honest.

4. An organizational psychologist is interested in the effect different

   leadership styles has on the morale of employees. 140 firms were 

   selected at random and an assessment was made of their leadership

   styles ( either Authoritarian or Democratic ) and worker morale 

   ( Low, Acceptable or High ) with the following results:

  

 

Authoritarian
 Democratic

 
---------------------------------------------------

 
Low Morale
     

30

    15

Acceptable Morale   

24

    36

 
High Morale
     

18

    17
 
---------------------------------------------------

   Test the hypothesis that leadership style has no effect on the 

   morale of workers at the 5% level of significance

Solution
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Calculate the expected frequencies in the contingency table:  
row total * column total



        








   n

  

 

Authoritarian
 Democratic

Row Total
 
--------------------------------------------------------------------

 
Low Morale
     

30

    15

    45
Acceptable Morale   

24

    36

    60
 
High Morale
     

18

    17

    35

--------------------------------------------------------------------


Column Total


72

    68

   140





     Authoritarian

       
Democratic

	
	Observed
	Expected
	Observed
	Expected

	Low Morale
	30
	(45 * 72) = 23.1

   140
	15
	(45 * 68) = 21.9

   140

	Acceptable Morale
	24
	(60 * 72) = 30.9

   140
	36
	(60 * 68) = 29.1

   140

	High Morale
	18
	(35 * 72) = 18

   140
	17
	(35 * 68) = 17

   140
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Decision: Since 7.4 > 5.99 reject H0.  

The leadership style has an effect on the morale of workers.
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