Class notes
Chapter 8: Hypothesis Testing.

Section 8.2: BASICS OF HYPOTHESIS TESTING

1. State the null and the alternative hypothesis for the following claims.

a.  Up to 5% of the world’s population may have a single seizure at some time in their lives. (Facts about Epilepsy. Epilepsy.com)
b.  Only 1% of the population has a "genius" IQ, one of 140 or higher. (David Wallechinsky and Irving Wallace, The People's Almanac[image: image1.png]


 Doubleday & Company, Inc., Garden City, N.Y., 1975).
c. Globally, snake bite affects the lives of some 4.5 million people every year…
… conservative estimates suggest that at least 100,000 people die from snake bite (every year)… (University  of Melbourne, Australia).
Find the critical z values. Assume that the normal distribution applies.

#22 p.384
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= 0.10; H1 is p > 0.18
#20 p.384

Left-tailed test: 
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= 0.05

#24 p.384
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= 0.005; H1 is p 
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 0.20

Find test Statistics using the formula   
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#26 p.384

The claim is that the proportion of peas with yellow pods is equal to 0.25 (or 25%), and the sample statistics include n = 580 peas with 152 of them having yellow pods. 

#28 p.384

The claim is that the majority of medical malpractice lawsuits are dropped or dismissed, and a random sample of 500 lawsuits includes 349 that were dropped or dismissed.  

Traditional Method
2. When working properly, a machine that is used to make chips for calculators does not produce more than 4% defective chips. Whenever the machine produces more than 4% defective chips, it needs an adjustment. To check if the machine is working properly, the quality control department at the company often takes samples of chips and inspects them to determine if they are good or defective. One such random sample of 200 chips taken recently from the production line contained 14 defective chips. Test at the 5% significance level whether or not the machine needs an adjustment.

Ho:______________

H1:______________

critical value:__________________

test statistic:________________        

decision:______________________

conclusion:

P – value method:
Instead of comparing z-values the p-value method compares critical region with the region that corresponds to the test statistic z. 

Use the given information to find the P-value.

#30 p.385

The test statistic in a left-tailed test is z = - 2.00 

#32 p.385

The test statistic in a two-tailed test is z = - 0.50

#34 p.385

With H1: p 
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 0.667, the test statistic is z = 2.05.

Decision Rule: 

Reject Ho, accept H1 if the P- value 
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Fail to reject Ho if P- value 
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State the final conclusion in simple nontechnical terms,  Be sure to address the original claim.
#38 p.385

Original claim:  The proportion of male golfers is less than 0.5.

Initial Conclusion (decision):  Reject the null hypothesis.

#40 p.385

Original claim:  The proportion of smokers who experience sleeping difficulty is equal to 0.34.

Initial Conclusion (decision):  Reject the null hypothesis.

Type I and Type II Errors.

Identify Type I and Type II Errors that correspond to the given hypothesis.
#42 p.385

The proportion of unlisted telephones in Nevada is 0.524.

Section 8.3: TESTING A CLAIM ABOUT PROPORTIONS
#14 p.395 – Use traditional method
In 1990, 5.8% of job applicants who were tested for drugs failed the test.  At the 0.01 significance level, test the claim that the failure rate is now lower if a simple random sample of 1520 current job applicants results in 58 failures (based on data from the American Managements Association).  Does the result suggests that fewer job applicants now use drugs?

Ho:______________

H1:______________

critical value:__________________

test statistic:________________        

decision:______________________

conclusion:

#21 p.395 – Use p-value method
In Gallup poll of 1125 adults, it was found that 47% fly never or rarely.  Use a 0.05 significance level to test the claim that the percentage of adults who fly never or rarely is equal to 50%.  Given that the survey subjects volunteered an answer to a question about flying, is it possible that the sample results are in error by a considerable amount?

Ho:______________

H1:______________

test statistic:________________        

P-value:___________________

decision:______________________

conclusion:

Section 8.4: TESTING A CLAIM ABOUT  mean 
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 is known
#16 p.404 – Use Traditional Method
An axial load of an aluminum can is the maximum weight that the sides can support before collapsing.  The axial load is an important measure, because the top lids are pressed onto the sides with pressures that vary between 158 lb and 165 lb.  Pepsi experimented with thinner aluminum cans, and a random sample of 175 of the thinner cans has a mean axial load of 267.11 lb.  The standard cans have a mean axial load of 281.81 lb and a standard deviation of 27.77 lb.  Use a 0.01 significance level to test the claim that the thinner cans have a mean axial load that is less than 281.81 lb.  Assume that  
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= 27.77 lb.  Do the thinner cans appear to have a mean axial load less than 281.81 lb?  do the thinner cans appear to be strong enough so that they are not crushed when the top lids are pressed onto the sides?
Ho:______________

H1:______________

critical value:__________________

test statistic:________________        

decision:______________________

conclusion:

#18 p.405 – Use p-value method
The world’s smallest mammal is the bumblebee bat, also known as the Kitti’s hog-nosed bat.  Such bats are roughly the size of a large bumblebee.  Listed below are weights (in grams) from a sample of these bats.  Assuming that the weights  of all such bats have a standard deviation of 0.30 g, use a 0.05 significance level to test the claim that these bats are from the same population with a known mean of 1.8 g.  Do the bats appear to come from the same population?

1. 7    1.6    1.5    2.0    2.3    1.6    1. 6    1.8    1.5    1.7    2.2    1.4    1.6    1.6    1.6

Ho:______________

H1:______________

test statistic:________________        

P-value:___________________

decision:______________________

conclusion:

:

Section 8.5: TESTING A CLAIM ABOUT  mean 
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 is not known
Use t-table to find critical value(s).
#18 p.413 – Use traditional method
In previous tests, baseballs were dropped 24 ft onto a concrete surface, and they bounced an average of 92.84 in.  In a test of a sample of 40 new balls, the bounce heights had a mean of 92.67 in.  and a standard deviation of 1.79 in.  Use a 0.05 significance level to determine whether there is sufficient evidence to support the claim that the new balls have bounce heights with a mean different from 92.84 in.  Does it appear that the new balls are different?

Ho:______________

H1:______________

critical value:__________________

test statistic:________________        

decision:______________________

conclusion:

#22 p.413 – Use the p-value method.

Forty subjects followed the Weight Watchers diet for a year.  Their weight changes are summarized by these statistics: 
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 = - 6.6 lb, s = 10.8 lb.  Use a 0.01 significance level to test the claim that the diet has no effect.  Based on the results, does the diet appear to be effective?

Ho:______________

H1:______________

test statistic:________________        

P-value:___________________

decision:______________________

conclusion:

Section 8.6: TESTING A CLAIM ABOUT  standard deviation/variance
Requirements:
1. Sample should be a simple random sample

2. Population should be normally distributed.
Use:

1. The formula 
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 to find test statistic.

2. For critical values/P-values use table A-4 (based on cumulative areas from the right).
Find test components: calculate the test statistic, then use Table A-4 to find critical value(s) of 
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, then use table A-4 to find limits containing the P-value,  then determine whether there is sufficient evidence to support the given alternative hypothesis.
#6 p.421
H1: 
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 > 15, 
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= 0.05, n = 5, s = 30;
critical value:__________________

test statistic:________________        P-value:___________________

decision:______________________

conclusion:

#12 p.422

The Stewart Aviation Products Company uses a new production method to manufacture aircraft altimeters.   A simple random sample of 81 altimeters is tested in a pressure chamber, and the errors in altitude are recorded as positive values (for readings that are too high) or negative values (for readings that are too low).  The sample has a standard deviation of s = 52.3 ft.  At the 0.05 significance level, test the claim that the new production line has errors with a standard deviation different from 43.7 ft, which was the standard deviation  for the old production method.  If it appears that the standard deviation has changed,  does the new production method appear to be better or worse than the old method?
Ho:______________

H1:______________

critical value:__________________

test statistic:________________        P-value:___________________

decision:______________________

conclusion:
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