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[bookmark: _GoBack]In Exercises 1 to 3, each situation calls for a significance test. State the appropriate null hypothesis H0 and alternative hypothesis Ha in each case. Be sure to define your parameter each time.
1. Attitudes The Survey of Study Habits and Attitudes (SSHA) is a psychological test that measures students’ attitudes toward school and study habits. Scores range from 0 to 200. The mean score for U.S. college students is about 115. A teacher suspects that older students have better attitudes toward school. She gives the SSHA to an SRS of 45 of the over 1000 students at her college who are at least 30 years of age.
Parameter=mean score for all U.S. college students



2. Lefties Simon reads a newspaper report claiming that 12% of all adults in the United States are left-handed. He wonders if the proportion of lefties at his large community college is really 12%. Simon chooses an SRS of 100 students and records whether each student is right or left-handed.
Parameter=proportion of all adults in the United States that are left-handed


3. Cold cabin? During the winter months, the temperatures at the Colorado cabin owned by the Starnes family can stay well below freezing (32°F or 0°C) for weeks at a time. To prevent the pipes from freezing, Mrs. Starnes sets the thermostat at 50°F. The manufacturer claims that the thermostat allows variation in home temperature of σ = 3°F. Mrs. Starnes suspects that the manufacturer is overstating how well the thermostat works.
Parameter=standard deviation for the thermostat


In Exercises 4 to 7, explain what’s wrong with the stated hypotheses. Then give correct hypotheses.
	4.
	Better parking A change is made that should improve student satisfaction with the parking situation at a local high school. Right now, 37% of students approve of the parking that’s provided. The null hypothesis H0: p > 0.37 is tested against the alternative Ha: p = 0.37.
The null hypothesis should not be a statement of inequality.
Correct hypothesis:
 




	
	



	5.
	Better parking A change is made that should improve student satisfaction with the parking situation at your school. Right now, 37% of students approve of the parking that’s provided. The null hypothesis [image: http://highschool.bfwpub.com/BrainHoney/Resource/6710/ebooks.bfwpub.com/tps5e/pics/resized_ch09_ineqn552-01.jpg] is tested against the alternative [image: http://highschool.bfwpub.com/BrainHoney/Resource/6710/ebooks.bfwpub.com/tps5e/pics/resized_ch09_ineqn552-02.jpg].
The hypothesis is representing a sample instead of a population
Correct hypothesis:






	6.
	Birth weights In planning a study of the birth weights of babies whose mothers did not see a doctor before delivery, a researcher states the hypotheses as
[image: http://highschool.bfwpub.com/BrainHoney/Resource/6710/ebooks.bfwpub.com/tps5e/pics/resized_ch09_eqn552-01.jpg]

The symbol used is for sample mean instead of population mean.







	7.
	Birth weights In planning a study of the birth weights of babies whose mothers did not see a doctor before delivery, a researcher states the hypotheses as
[image: http://highschool.bfwpub.com/BrainHoney/Resource/6710/ebooks.bfwpub.com/tps5e/pics/resized_ch09_eqn552-02.jpg]
The null hypothesis should not be a statement of inequality.





8. Attitudes In the study of older students’ attitudes from Exercise 1, the sample mean SSHA score was 125.7 and the sample standard deviation was 29.8. A significance test yields a P-value of 0.0101.
· (a) Explain what it would mean for the null hypothesis to be true in this setting.
If  is true, then the mean score for U.S. college students is 115.
· (b) Interpret the P-value in context.
If the mean SSHA score for older students is really 115, the probability of getting a mean score of 125.7 is 0.0101.
· (c) What conclusion would you make if α = 0.05? If α = 0.01? Justify your answers.
At 0.05 significance level, we reject  since the p-value is less than 0.05.
At 0.0 significance level, we fail to reject  since the p-value is greater than 0.01.
9. Lefties Refer to Exercise 2. In Simon’s SRS, 16 of the students were left-handed. A significance test yields a P-value of 0.2184. What conclusion would you make if α = 0.10? If α = 0.05? Justify your answers.
At 0.1 significance level, we fail to reject  since the p-value is greater than 0.1.
At 0.05 significance level, we fail to reject  since the p-value is greater than 0.05.
10. Interpreting a P-value When asked to explain the meaning of the P-value in the previous question, a student says, “This means there is about a 22% chance that the null hypothesis is true.” Explain why the student’s explanation is wrong.
The p-value means that assuming that the null hypothesis is true, then the probability of observning atleast as actually observed is 0.22.

Exercises 11 refers to the following setting. 
Slow response times by paramedics, firefighters, and policemen can have serious consequences for accident victims. In the case of life-threatening injuries, victims generally need medical attention within 8 minutes of the accident. Several cities have begun to monitor emergency response times. In one such city, the mean response time to all accidents involving life-threatening injuries last year was μ = 6.7 minutes. Emergency personnel arrived within 8 minutes on 78% of all calls involving life-threatening injuries last year. The city manager shares this information and encourages these first responders to “do better.” At the end of the year, the city manager selects an SRS of 400 calls involving life-threatening injuries and examines the response times.

11. Awful accidents
· (a) State hypotheses for a significance test to determine whether the average response time has decreased. Be sure to define the parameter of interest.
Parameter=mean response time to all accidents involving life-threatening injuries


· (b) Describe a Type I error and a Type II error in this setting, and explain the consequences of each.
Type I error:  When we reject null hypothesis when actually the mean response time is 6.7 minutes. This means that we will conclude that the mean response has improved when it has not.
Type II error: When we fail to reject null hypothesis when actually the mean response time has improved. This means that we will conclude that the response time has not improved when in reality it has.
· (c) Which is more serious in this setting: a Type I error or a Type II error? Justify your answer.
Type I error. No further actions will be taken to improve the response time because the city will assume it has improved already.














						Name ____________________________
1. For the following setting, define the parameter of interest and write the appropriate null and alternative hypotheses for the test that is described.  (2 points)

Lumber companies dry freshly-cut wood in kilns before selling it.  As a result of the drying process a certain percentage of the boards become “checked,” which means that cracks develop at the ends of the boards.  The current drying procedure for 1” x 4” red oak boards is known to produce cracks in 16% of the boards.  The drying supervisor at a lumber company wants to test a new method to determine if fewer boards crack.
Parameter=Proportion of cracked boards 



2. From the problem above, suppose the drying supervisor uses the new method on an SRS of boards and finds that the sample proportion of checked boards is 0.11, which produces a P-value of 0.027. (2 points each)
a. Interpret the P-value in the context of the problem.
If the proportion of cracked boards is really 0.16, the probability of getting a proportion of checked boards of 0.11 is 0.027.
b. What conclusion would you draw at the   = 0.05 level? At the  = 0.01 level?
At 0.05 significance level, we reject  since the p-value is less than 0.05.
At 0.01 significance level, we fail to reject  since the p-value is greater than 0.01.
3. A contract between a manufacturer and a consumer of light bulbs specifies that the mean lifetime of the bulbs must be at least 1000 hours. As part of the quality assurance program, the manufacturer will institute an inspection program for each day's production of 10,000 units. An ordinary testing procedure is difficult since 1000 hours is over 41 days! Since the lifetime of a bulb decreases as the voltage applied increases, a common procedure is to perform an accelerated lifetime test in which the bulbs are lit using 400 volts (compared to the usual 110 volts). At such a voltage, a 1000-hour bulb is expected to last only 3 hours. This is a well-known procedure, and both sides have agreed that the results from the accelerated test will be a valid indicator of lifetime of the bulb. The manufacturer will test the hypotheses
H0 :   3 versus Ha :   at the  = 0.01 level. (2 points each)

(a) Describe what a Type I error would be in this context.
Type I error: When we reject the null hypothesis when the mean lifespan of the bulbs is 3 hours.


(b) What is the probability of making a Type I error when performing this test?
0.01


(c) Describe what a Type II error would be in this context.
Type II error: When we fail to reject the null hypothesis, when the mean lifespan of the bulbs is less than 3 hours.

4. 11%  of the products produced by an industrial process over the past several months have failed to conform to specifications. The company modifies the process in an attempt to reduce the rate of nonconformities. In a random sample of 300 items from a trial run, the modified process produces16 nonconforming items.

a. Do these results provide convincing evidence that the modification is effective? Support your conclusion with a test of significance. (Check the conditions. Find the test statistic and the p-value. Make your conclusions. (8 points)


Hypotheses:





Conditions:
· The sample is random.
·  and .
[image: ]



Test statistic and p-value. 


· 
· 0008


Conclusion (in context):

Since the p-value is less than 0.05, we reject the null hypothesis. There is sufficient evidence to conclude that the true proportion of nonconforming items is less than 0.11.
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