9.13
(a)
H0:


 = 14.6 hours



H1:


 14.6 hours


(b)
A Type I error is the mistake of concluding that the mean number of hours studied at your school is different from the 14.6 hour benchmark reported by Business Week when in fact it is not any different.

9.15
(a)
PHStat output:

	Data
	

	Null Hypothesis                    ( =
	1

	Level of Significance
	0.01

	Population Standard Deviation
	0.02

	Sample Size
	50

	Sample Mean
	0.995

	
	

	Intermediate Calculations
	

	Standard Error of the Mean
	0.002828427

	Z Test Statistic
	-1.767766953

	
	

	Two-Tail Test

	Lower Critical Value
	-2.575829304

	Upper Critical Value
	2.575829304

	p-Value
	0.077099872

	Do not reject the null hypothesis




H0: 

 = 1.  The mean amount of paint is 1 gallon.



H1: 

1.   The mean amount of paint differs from 1 gallon.



Decision rule: Reject 
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Test statistic: 
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Decision: Since |ZSTAT| < 2.5758, do not reject 
[image: image3.wmf]0

H

.  There is not enough evidence to conclude that the mean amount of paint contained in 1-gallon cans purchased from a nationally known manufacturer is different from 1 gallon.

(b)
p-value = 0.0771.  If the population mean amount of paint contained in 1-gallon cans purchased from a nationally known manufacturer is actually 1 gallon, the probability of obtaining a test statistic that is more than 1.7678 standard error units away from 0 is 0.0771.

9.15
(c)
PHStat output:

	Data

	Population Standard Deviation
	0.02

	Sample Mean
	0.995

	Sample Size
	50

	Confidence Level
	99%

	
	

	Intermediate Calculations
	

	Standard Error of the Mean
	0.002828427

	Z Value
	-2.5758293

	Interval Half Width
	0.007285545

	
	

	Confidence Interval
	

	Interval Lower Limit
	0.987714455

	Interval Upper Limit
	1.002285545
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You are 95% confident that population mean amount of paint contained in 1-gallon cans purchased from a nationally known manufacturer is somewhere between 0.9877 and 1.0023 gallon.


(d)
Since the 99% confidence interval does contain the hypothesized value of 1, you will not reject 
[image: image6.wmf]0

H

.  The conclusions  are the same.

9.22
PHStat output:

	t Test for Hypothesis of the Mean

	Data
	

	Null Hypothesis                ( =
	3.7

	Level of Significance
	0.05

	Sample Size
	64

	Sample Mean
	3.57

	Sample Standard Deviation
	0.8

	Intermediate Calculations
	

	Standard Error of the Mean
	0.1

	Degrees of Freedom
	63

	t Test Statistic
	-1.3

	Two-Tail Test

	Lower Critical Value
	-1.9983405

	Upper Critical Value
	1.9983405

	p-Value
	0.1983372

	Do not reject the null hypothesis
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Decision rule: Reject 
[image: image9.wmf]0

H

 if |tSTAT| > 1.9983    d.f. = 63



Test statistic: 
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Decision: Since |tSTAT| < 1.9983, do not reject 
[image: image11.wmf]0

H

.  There is not enough evidence to conclude that the population mean waiting time is different from 3.7 minutes at the 0.05 level of significance.


(b)
The sample size of 64 is large enough to apply the Central Limit Theorem and, hence, you do not need to be concerned about the shape of the population distribution when conducting the t-test in (a).  In general, the t test is appropriate for this sample size except for the case where the population is extremely skewed or bimodal.
9.31
(a) 
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Decision rule: Reject 
[image: image13.wmf]0
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 if |tSTAT| > 1.9842    d.f. = 99



Test statistic: 
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Decision: Since |tSTAT| < 1.9842, do not reject 
[image: image15.wmf]0

H

.  There is not enough evidence to conclude that the mean difference is different from 0.0 inches.


(b)
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You are 95% confident that the mean difference is somewhere between -0.0005665 and 0.0001065 inches.


(c)
Since the 95% confidence interval does not contain 0, you do not reject the null hypothesis in part (a).  Hence, you will make the same decision and arrive at the same conclusion as in (a).



(d)
In order for the t test to be valid, the data are assumed to be independently drawn from a population that is normally distributed.  Since the sample size is 100, which is considered quite large, the t distribution will provide a good approximation to the sampling distribution of the mean as long as the population distribution is not very skewed.
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The boxplot suggests that the data has a distribution that is skewed slightly to the right.  Given the relatively large sample size of 100 observations, the t distribution should still provide a good approximation to the sampling distribution of the mean.

9.53
(a)
PHStat output:

	Data
	

	Null Hypothesis        p =
	0.46

	Level of Significance
	0.05

	Number of Items of Interest
	29

	Sample Size
	60

	
	

	Intermediate Calculations
	

	Sample Proportion
	0.483333333

	Standard Error
	0.064342832

	Z Test Statistic
	0.362640759

	
	

	Two-Tail Test

	Lower Critical Value
	-1.959963985

	Upper Critical Value
	1.959963985

	p-Value
	0.716873259

	Do not reject the null hypothesis




H0: 
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= 0.46




H1: 
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 0.46



Decision rule: p-value < 0.05, reject H0.




Test statistic: 
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Decision: Since p-value = 0.7169 > 0.05, do not reject H0.  There is not enough evidence that the proportion of full-time students at Miami University is different from the national norm of 0.46.

9.53
(b)
PHStat output:

	Data
	

	Null Hypothesis        p =
	0.46

	Level of Significance
	0.05

	Number of Items of Interest
	36

	Sample Size
	60

	
	

	Intermediate Calculations
	

	Sample Proportion
	0.6

	Standard Error
	0.064342832

	Z Test Statistic
	2.175844553

	
	

	Two-Tail Test

	Lower Critical Value
	-1.959963985

	Upper Critical Value
	1.959963985

	p-Value
	0.029566886

	Reject the null hypothesis




H0: 
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= 0.46




H1: 
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 0.46



Decision rule: p-value < 0.05, reject H0.




Test statistic: 
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Decision: Since p-value = 0.0296 < 0.05, reject H0.  There is enough evidence that the proportion of full-time students at Miami University is different from the national norm of 0.46.

10.9
(a)
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Mean times to clear problems at Office I and Office II are the same.
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Mean times to clear problems at Office I and Office II are different.


PHStat output:

	t Test for Differences in Two Means
	

	Data
	

	Hypothesized Difference
	0

	Level of Significance
	0.05

	Population 1 Sample

	Sample Size
	20

	Sample Mean
	2.214

	Sample Standard Deviation
	1.718039

	Population 2 Sample

	Sample Size
	20

	Sample Mean
	2.0115

	Sample Standard Deviation
	1.891706

	Intermediate Calculations
	

	Population 1 Sample Degrees of Freedom
	19

	Population 2 Sample Degrees of Freedom
	19

	Total Degrees of Freedom
	38

	Pooled Variance
	3.265105

	Difference in Sample Means
	0.2025

	t-Test Statistic
	0.354386

	Two-Tailed Test

	Lower Critical Value
	-2.02439

	Upper Critical Value
	2.024394

	p-Value
	0.725009

	Do not reject the null hypothesis



Since the p-value of 0.725 is greater than the 5% level of significance, do not reject the null hypothesis.  There is not enough evidence to conclude that the mean time to clear problems in the two offices is different.


(b)
p-value = 0.725.  The probability of obtaining a sample that will yield a t test statistic more extreme than 0.3544 is 0.725 if, in fact, the mean waiting times between Office 1 and Office 2 are the same.


(c)
We need to assume that the two populations are normally distributed.


(d)
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Since the Confidence Interval contains 0, we cannot claim that there’s a difference between the two means.

10.24
(a)
Define the difference in bone marrow microvessel density as the density before the transplant minus the density after the transplant and assume that the difference in density is normally distributed.
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Excel output:

	t-Test: Paired Two Sample for Means
	
	

	
	Before 
	After

	Mean
	312.1429
	226

	Variance
	15513.14
	4971

	Observations
	7
	7

	Pearson Correlation
	0.295069
	

	Hypothesized Mean Difference
	0
	

	df
	6
	

	t Stat
	1.842455
	

	P(T<=t) one-tail
	0.057493
	

	t Critical one-tail
	1.943181
	

	P(T<=t) two-tail
	0.114986
	

	t Critical two-tail
	2.446914
	





Test statistic: 
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H

.  There is not enough evidence to conclude that the mean bone marrow microvessel density is higher before the stem cell transplant than after the stem cell transplant.


(b)
p-value = 0.0575.  The probability of obtaining a mean difference in density that gives rise to a t test statistic that deviates from 0 by 1.8425 or more is 5.75% if the mean density is not higher before the stem cell transplant than after the stem cell transplant.

(c)
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You are 95% confident that the mean difference in bone marrow microvessel density before and after the stem cell transplant is somewhere between -28.26 and 200.55.


(d)
You must assume that the distribution of differences between the mean density of before and after stem cell transplant is approximately normal.

10.39
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Hypothesis

		t Test for Hypothesis of the Mean

		Data

				0

		Level of Significance		0.05

		Sample Size		100

		Sample Mean		-0.00023

		Sample Standard Deviation		0.0016958357

		Intermediate Calculations

		Standard Error of the Mean		0.0001695836

		Degrees of Freedom		99

				-1.3562634955

		Two-Tailed Test

		Lower Critical Value		-1.984217306

		Upper Critical Value		1.984217306

				0.1781005181

		Do not reject the null hypothesis
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