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. [answer: do not reject null hypothesis]

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.  [answer: do not reject null hypothesis]

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.  [answer: reject null hypothesis]

4. An organizational psychologist is interested in the effect different leadership styles have on the morale of employees. 150 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
	27


Test the hypothesis that leadership style has no effect on the morale of workers at the 5% level of significance.  [answer: reject null hypothesis]

5. 
A medical researcher wishes to see whether the variance of the heart rates (in beats per minute) of smokers is different from the variance of heart rates of people who do not smoke.  Two samples are selected and the data are shown below.  Using a significance level of 0.05, is there enough evidence to support the claim?

Smokers 
Non-smokers

n1 = 26

n2 = 18

s12 = 36
s22 = 10


[answer: reject null hypothesis]

6.
An instructor hypothesises that the standard deviation of the final exam grades in her statistics class is larger for the male students than it is for the female students.  The data from the final exam for the last semester are shown below.  Is there enough evidence to support her claim, using a significance level of 0.01?

Males
 
Females

n1 = 16

n2 = 18

s1 = 4.2
s2 = 2.3
[answer: reject null hypothesis]

7.
A manufacturer of a certain item uses a machine that fills packages of these items in such a way that the average net weight of these packages is 32 ounces with a variance of .015 square ounce.  From time to time the quality control inspector at the company selects a sample of a few such packages, calculates the variance of the net weights of these packages, and construct a 95% confidence interval for the population variance. If either both or one of the two limits of this confidence interval is not in the interval .008 to .030, the machine is stopped and adjusted.  A recently taken random sample of 25 packages from the production line gave a sample variance of .029 square ounce. Based on this sample information, do you think the machine needs an adjustment? Assume that the net weights of the items in all packages are normally distributed.

[answer: No.  C.I. (.0177, .0561)]

8.
From time to time the quality control inspector at the company in question 7 selects a sample of a few packages, calculates the variance of the net weights of these packages, and makes a test of hypothesis about the population variance. She always uses α = .01. The acceptable value of the population variance is .015 square ounce or less.  If the conclusion from the test of hypothesis is that the population variance is not within the acceptable limit, the machine is stopped and adjusted. 
A recently taken random sample of 25 packages from the production line gave a sample variance of .029 square ounce. Based on this sample information, do you think the machine needs an adjustment? Assume that the net weights of items in all packages are normally distributed.  [answer: reject null hypothesis]

9.
The
 variance of scores on a standardized mathematics test for all high school seniors was 150 in 2002. A sample of scores for 20 high school seniors who took this test this year gave a variance of 170. Test at the 5% significance level if the variance of current scores of all high school seniors on this test is different from 150. Assume that the scores of all high school seniors on this test are (approximately) normally distributed.  [answer: do not reject null hypothesis]
