Exercise Answers, Chapter 9
Question 4

a. To answer whether or not Case I or Case II applies for the difference-of-means test, we must test the ratio of the two variances using the F-test outlined in Section 9.4.  The given information includes the two variance estimates [image: image1.wmf]  
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  Using equation 9-14, we calculate the variance ratio as 
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and evaluate it using the two-tailed version of the test.  The degrees of freedom are (24,24) and the critical value from the F-table in Appendix A-7
 is 2.27 for (=.05.  We reject the null hypothesis of equal variances and use Case II to evaluate our main hypothesis concerning yields.

b. This is a one tailed t-test using the Case II methodology summarized as equation 9-4.  Our given information from the problem is 
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Using equation 9-4, we determine

[image: image5.wmf]  

T

=

x 

1

-

x 

2

s

1

2

n

1

+

s

2

2

n

2

=

1

,

092

-

993

3

,

600

25

+

900

25

=

99

13

.

42

=

7

.

38


which is used to evaluate the null hypothesis that [image: image6.wmf]  
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  Notice that the alternative hypothesis asserts that the new system is worse than the older system since the difference is positive.

At 24df for this one-tailed test, we find the critical value in Table A-4 to be 1.711 for (=.05.  Clearly, the spray system has significantly greater yields.

c. The prob-value for this test is less than .005, the smallest value given in the t-table for 24df. 

d. To assess whether the trickle system is superior, we would have to express our null hypothesis as [image: image8.wmf]  
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.  Since our calculated value of 7.38 is positive, there is no hope that it could be in the critical region which would be in the other tail.

e. There are many practical considerations that would have to be evaluated in this context.  We might wish to know how much of each technology could be produced locally and how much would have to be imported.  Similarly, what are the chances that each technology will have failures? We might also wish to know how well each system worked when there was a drought and perhaps serious water shortages.  It may be that the spray system is only superior when the cost of water is very low and weather conditions provide useful supplementary water.  Many practical considerations suggest this simple test is in need of a more complete specification.

Question 5

a. This is a two-sample difference-of-proportions test with sample sizes of [image: image10.wmf]  
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and estimated proportions as [image: image11.wmf]  
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  We have two samples in excess of 100 and therefore can use the normal approximation to the sampling distribution of the difference-of-proportions and utilize equation 9-11.  Our test statistic is
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b. It may be useful to know the amount of material picked up in each case.  It is possible that just as much material was diverted to recycling in the biweekly pickup case, but fewer people took part.  Also, it may have been informative to compare the two systems in neighborhoods with different median income or average education levels.  

Question 6

a. The calculations required for the matched pairs t-test are summarized in the following table:

	Before
	After
	Difference

	10.6
	10.2
	0.4

	  9.8
	  9.4
	0.4

	12.3
	11.8
	0.5

	  9.7
	  9.1
	0.6

	  8.8
	  8.2
	0.6

	  8.8
	  8.2
	0.6

	  8.8
	  8.2
	0.6

	10.6
	10.5
	0.1

	  9.3
	  9.4
	       -0.1

	  9.5
	  9.1
	0.4

	
	Mean
	0.41

	  Standard Deviation
	0.24


The differences are obtained by subtracting the After from Before, so that a positive difference is a decline in Oxygen levels.

Calculating the t-statistic using equation 9-10
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which exceeds the tabulated value of t=2.262 for a two-tailed test at .05 given in Table A-4.

b. All of the calculations would be the same, but in this case our null hypothesis is that 
[image: image14.wmf]  
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  Note the alternative hypothesis is that oxygen levels have declined, since we are subtracting the After results from the Before results so that declines turn out to be positive values.  If we wished, we could have used the differences After-Before so that our differences would be negative if there was a decline.  The critical value of T for (=.05 for the one-tailed version for 9 df is 1.833.  Clearly, there has been a decline in dissolved oxygen following weeding.
c. If we were to have evaluated this problem using the simple difference-of-means test, we find
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We calculate the two standard deviations separately, obtaining 
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  If we assume the variances are unequal and use Case II for the evaluation we would test this hypothesis using 
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and our result would be insignificant!  Knowing our observations are matched has advantages.

�Assumes this is the same as previous edition.
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