
	Chapter 11


	1.
	In tests of significance about an unknown parameter of some population, which of the following is considered strong evidence against the null hypothesis? 

	A)
	The value of an estimate of the unknown parameter based on a simple random sample from the population is not equal to zero. 

	B)
	The value of an estimate of the unknown parameter based on a simple random sample from the population is equal to zero. 

	C)
	We observe a value of an estimate of the unknown parameter based on a simple random sample from the population that is very consistent with the null hypothesis. 

	D)
	We observe a value of an estimate of the unknown parameter based on a simple random sample from the population that is very unlikely if the null hypothesis is true. 


	2.
	The mean area  of the several thousand apartments in a new development is advertised to be 1250 square feet. A tenant group thinks that the apartments are smaller than advertised. They hire an engineer to measure a sample of apartments to test their suspicion. The appropriate null and alternative hypotheses, H0 and Ha, for 

	A)
	are H0:  = 1250, Ha:   1250. 

	B)
	are H0:  = 1250, Ha:  < 1250. 

	C)
	are H0:  = 1250, Ha:  > 1250. 

	D)
	cannot be specified without knowing the size of the sample used by the engineer. 


	3.
	In a test of significance, the probability, assuming the null hypothesis is true, that the test statistic will take a value at least as extreme as that actually observed is 

	A)
	the P-value of the test. 

	B)
	the level of significance of the test. 

	C)
	the probability the null hypothesis is true. 

	D)
	the probability the null hypothesis is false. 


	4.
	In a test if statistical hypotheses, the P-value tells us 

	A)
	if the null hypothesis is true. 

	B)
	if the alternative hypothesis is true. 

	C)
	the largest level of significance at which the null hypothesis can be rejected. 

	D)
	the smallest level of significance at which the null hypothesis can be rejected. 


	5.
	We test the null hypothesis H0:  = 10 and the alternative Ha:  < 10 for a normal population with   =  4. A random sample of 16 observations is drawn from the population and we find the sample mean of these observations is J = 12. The P-value is closest to 

	A)
	0.0228. 

	B)
	0.0456. 

	C)
	0.10. 

	D)
	0.9772. 


	6.
	The Survey of Study Habits and Attitudes (SSHA) is a psychological test that measures the motivation, attitude, and study habits of college students. Scores range from 0 to 200 and follow (approximately) a normal distribution with mean 115 and standard deviation  = 25. You suspect that incoming freshmen have a mean  that is different than 115, since they are often excited yet anxious about entering college. To test your suspicion, you test the hypotheses

H0:  = 115, Ha:   115

You give the SSHA to 25 students who are incoming freshmen and find their mean score is 116.2. The P-value of your test is 

	A)
	0.1151. 

	B)
	0.2302. 

	C)
	0.4052. 

	D)
	0.8104. 


	7.
	An agricultural researcher plants 25 plots with a new variety of corn. The average yield for these plots is J = 150 bushels per acre. Assume that the yield per acre for the new variety of corn follows a normal distribution with unknown mean  and that a 95% confidence interval for  is found to be 150  3.29. Which of the following is true? 

	A)
	A test of the hypotheses H0:  = 150, Ha:   150 would be rejected at the 0.05 level. 

	B)
	A test of the hypotheses H0:  = 150, Ha:  > 150 would be rejected at the 0.05 level. 

	C)
	A test of the hypotheses H0:  = 160, Ha:   160 would be rejected at the 0.05 level. 

	D)
	No hypothesis test can be conducted because we do not know . 


	8.
	A certain population follows a normal distribution with mean  and standard deviation  = 2.5. You collect data and test the hypotheses

H0:  = 1, Ha:   1

You obtain a P-value of 0.022. Which of the following is true? 

	A)
	A 95% confidence interval for  will include the value 1. 

	B)
	A 95% confidence interval for  will include the value 0. 

	C)
	A 99% confidence interval for  will include the value 1. 

	D)
	A 99% confidence interval for  will include the value 0. 


	9.
	An engineer designs an improved light bulb. The previous design had an average lifetime of 1200 hours. The new bulb has a lifetime of 1201 hours, using a sample of 2000 bulbs. Although the difference is quite small, the effect was statistically significant. The explanation is 

	A)
	that new designs typically have more variability than standard designs. 

	B)
	that the sample size is very large. 

	C)
	that the mean of 1200 is large. 

	D)
	all of the above. 


	10.
	Does taking ginkgo tablets twice a day provide significant improvement in mental performance? To investigate this issue, a researcher conducted a study with 150 adult subjects who took ginkgo tablets twice a day for a period of six months. At the end of the study, 200 variables related to the mental performance of the subjects were measured on each subject, and the means were compared to known means for these variables in the population of all adults. Nine of these variables were significantly better (in the sense of statistical significance) at the 5% level for the group taking the ginkgo tablets as compared to the population as a whole, and one variable was significantly better at the 1% level for the group taking the ginkgo tablets as compared to the population as a whole. It would be correct to conclude 

	A)
	that there is good statistical evidence that taking ginkgo tablets twice a day provides some improvement in mental performance. 

	B)
	that there is good statistical evidence that taking ginkgo tablets twice a day provides improvement for the variable that was significant at the 1% level. We should be somewhat cautious about making claims for the variables that were significant at the 5% level. 

	C)
	that these results would have provided good statistical evidence that taking ginkgo tablets twice a day provides some improvement in mental performance if the number of subjects had been larger. It is premature to draw statistical conclusions from studies in which the number of subjects is less than the number of variables measured. 

	D)
	none of the above. 


	11.
	An engineer designs an improved light bulb. The previous design had an average lifetime of 1200 hours. The mean lifetime of a random sample of 2000 new bulbs is found to have a mean lifetime of 1201 hours. Although the difference from the old mean lifetime of 1200 hours is quite small, the P-value is 0.03 and the effect is statistically significant at the 0.05 level. If, in fact, there is no difference between the mean lifetimes of the new and old designs, the researcher has 

	A)
	committed a type I error. 

	B)
	committed a type II error. 

	C)
	a probability of being correct that is equal to the P-value. 

	D)
	a probability of being correct that is equal to 1 – (P-value). 


	12.
	A medical researcher is working on a new treatment for a certain type of cancer. The average survival time after diagnosis on the standard treatment is two years. In an early trial, she tries the new treatment on three subjects who have an average survival time after diagnosis of four years. Although the survival time has doubled, the results are not statistically significant even at the 0.10 significance level. Suppose, in fact, that the new treatment does increase the mean survival time in the population of all patients with this particular type of cancer. The researcher has 

	A)
	committed a type I error. 

	B)
	committed a type II error. 

	C)
	incorrectly used a level 0.10 test when she should have used a 0.05 level test.

	D)
	incorrectly used a level 0.10 test when she should have computed the P-value. 


	13.
	A researcher plans to conduct a test of hypotheses at the 1% significance level. She designs her study to have a power of 0.90 at a particular alternative value of the parameter of interest. The probability that the researcher will commit a type I error is 

	A)
	0.01. 

	B)
	0.10. 

	C)
	0.90. 

	D)
	equal to the P-value and cannot be determined until the data have been collected. 


	14.
	The power of a statistical test of hypotheses is 

	A)
	the smallest significance level at which the data will allow you to reject the null hypothesis. 

	B)
	equal to 1 – (P-value). 

	C)
	the extent to which the test will reject both one-sided and two-sided hypotheses. 

	D)
	is defined for a particular value of the parameter of interest under the alternative hypothesis and is the probability that a fixed level a significance test will reject the null hypothesis when this particular alternative value of the parameter is true. 


	15.
	Which of the following will increase the value of the power in a statistical test of hypotheses? 

	A)
	increase the significance level . 

	B)
	increase the sample size. 

	C)
	consider computing the power for a value of the alternative that is farther from the value of the parameter of interest under the null hypothesis. 

	D)
	all of the above. 


	16.
	A researcher plans to conduct a test of hypotheses at the 1% significance level. She designs her study to have a power of 0.90 at a particular alternative value of the parameter of interest. The probability that the researcher will commit a type II error for the particular alternative value of the parameter at which she computed the power is 

	A)
	0.01. 

	B)
	0.10. 

	C)
	0.90. 

	D)
	equal to the 1 – (P-value) and cannot be determined until the data have been collected. 
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