Solution of example on lecture 45: First of all, we fit a Poisson distribution to the given data

Because a mean is not specified, it must be estimated from the sample data. 
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The mean of the frequency distribution can be found by using the formula

Where n = (f. 
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Thus we have the following calculations:
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Replacing ( by  
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  , the formula for the Poisson probabilities is 
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Hence, we obtain:
	Number of Customer Arrivals
	Observed

Frequencies
	Poisson Probabilities

f(x)=
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	Expected Frequencies 

400 f(x)

	0
	84
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=0.1353
	400*0.1353
=54.12

	1
	114
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=0.2707
	400*0.2707
=108.28

	2
	70
	0.2707
	108.28

	3
	60
	0.1804
	72.16

	4
	32
	0.0902
	36.08

	5
	16
	0.0361
	14.44

	6
	15
	0.0120
	4.80

	7
	4
	0.0034
	1.36

	8
	5
	0.0009
	0.36

	9 or more
	0
	0.0002
	0.08

	
	400
	1
	400


Next, we apply the chi-square test of goodness of fit according to the following procedure:

Hypothesis-Testing Procedure:

Step-1:


Null and Alternative Hypotheses:


H0 : Arrivals are Poisson-distributed.


H1 : The distribution is not Poisson.

Step-2:

Level of Significance:


( = 0.05
Step-3: Test-Statistic:
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which, if H0 is true, follows the chi-square distribution having 


k - 1 - r degrees of freedom

(where k = No. of x-values (after having carried out the necessary mergers), and  r = number of parameters that we estimate from the sample data)

Step-4:Computations:

The necessary calculations are shown in the following table:
	Number

of Customer Arrivals
	Observed

Frequency

oi
	Expected Frequency 

ei
	(0 – e)
	(0-e)2
	(0-e)2/e

	0
	84
	54.12
	84-54.12

=29.88
	892.81
	892.84/54.12

=16.50

	1
	114
	108.28
	5.72
	32.72
	0.30

	2
	70
	108.28
	-38.28
	1465.36
	13.53

	3
	60
	72.16
	-12.16
	147.87
	2.05

	4
	32
	36.08
	-4.08
	16.65
	0.46

	5
	16
	14.44
	1.56
	2.43
	0.17

	[image: image10.wmf](

)

å

-

=

c

i

i

2

i

i

2

e

e

o

6
	[image: image11.wmf]n

fx

x

å

=

15
	4.80
	
	
	

	7
	
4
24
	1.36
6.60
	17.40
	302.76
	45.87

	8
	5
	0.36
	
	
	

	9 or more
	0
	0.08
	
	
	

	
	400
	400
	
	
	(2=78.88


We have added last three values in column 2nd and third as these values are very small (less than 5). Result (sum) of these values is written in red color.

Hence, the effective number of categories becomes 7.

Step-5:


Determination of the Critical Region:


Since the effective number of categories becomes 7 


Therefore k = 7. 

Also, since the one lone parameter of the Poisson distribution has been estimated from the sample data, hence r = 1.

Hence: Our statistic follows the chi-square distribution having 
k - 1 - r = 7 - 1 - 1 = 5 
degrees of freedom. 


The critical region is given by 


(2 ( (20.05 (5) = 11.07

CRITICAL REGION:


[image: image5]
Step-6:

Conclusion:


Since the computed value of our test statistic i.e. 78.88 is much larger than the critical value 11.07, therefore, we reject H0 and conclude that the distribution is probably not a Poisson distribution with parameter 2.
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