Hypothesis Testing

· Hypothesis is a claim or statement about property of a population

· Hypothesis testing is a standard procedure for testing a claim

Original Claim:

Competing idea:

Null hypothesis (
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): A statement about the value of population parameter
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Alternative hypothesis (
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): A statement that must be true if the 
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 is false
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Test Statistic: A value computed from the sample data that is used in making the decision about the rejection of the null hypothesis. It can be used to gauge whether the discrepancy between the sample and the claim is significant.
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Critical region: Set of values of the statistic that causes us to reject the null hypothesis.

Significance Level (
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): It is the probability that the test statistics will fall in the critical region when null hypothesis is actually true.

Critical value: It is any value that separates critical region from the values of the test statistic that do not lead to rejection of the null hypothesis.

Two tailed test

Right tailed test

Left tailed test

Type I error and Type II error

Type I error: Reject the claim (null hypothesis) when it is true

Type II error: Fail to reject the claim (null hypothesis) when it is false
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	Rejecting true 
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	Correct decision

	Do not reject 
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	Correct decision
	Fail to reject false 
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Testing Procedures

Assumptions for testing claims about population proportions

1) The sample observations are a simple random     sample.

2) The conditions for a binomial experiment are satisfied

3) The condition np ( 5 and nq ( 5 are satisfied, so the binomial distribution of sample   proportions can be approximated by a normal   distribution with µ = np and 
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Assumptions for testing claims about mean: 
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 known
1) The sample is a simple random sample.

2) The value of the population standard deviation is known

3) Either or both of these condition is satisfied: The population is normally distributed or   
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Assumptions for testing claims about mean: 
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 unknown
1) The sample is a simple random sample.

2) The value of the population standard deviation is not known

3) Either or both of these condition is satisfied: The population is normally distributed or   
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Assumptions for testing claims about variance or standard deviation

1) The sample is a simple random sample

2) The population has normal distribution
a) Traditional method

Step 1.
Identify specific claim (i.e., identify original claim and competing idea)

Step 2.
Give symbolic form

Step 3.
Write null and alternative hypothesis

Step 4.
Select significant level (usually given)

Step 5.
Identify statistics (usually Normal)

Step 6.
Find test statistic

Step 7.
Reject or fail to reject null hypothesis (
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Step 8.
Final Conclusion

b) 
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 Method (Only use for proportion & mean (
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 known) problems)

Step 1-5 
Same as traditional method


Step 6.
Find 
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Step 7.
Compare 
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Reject 
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 is less than equal to 
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Fail to reject 
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How to find 
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Examples

Proportion hypothesis testing examples 

1. In a recent year, of the 109,857 arrests for Federal offenses, 29.1% were drug offenses. Use a 0.01 significance level to test claim that the drug offense rate is equal to 30%. How can the result be explained, give that 29.1% appears to be so close to 30%? Use both traditional and p-value methods.

2. In a Gallup poll of 1012 randomly selected adults, 9% said that cloning of humans should be allowed. Use a 0.05significance level to test the claim that less than 10% of all adults say that cloning of humans should be allowed. Can a newspaper run a headline that “less than 10% of all adults are opposed to cloning of humans”?  Use both traditional and p-value methods.

3. In one study of smokers who tried to quit smoking with nicotine patch therapy, 39 were smoking one year after the treatment and 32 were not smoking one year after the treatment. Use a 0.1 significance level to test the claim that among smokers who try to quit with nicotine patch therapy, majority are smoking a year after the treatment. Do these results suggest that the nicotine patch therapy is ineffective?  Use both traditional and p-value methods.

Mean hypothesis testing examples (
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 known)
4. The health of the bear population in Yellowstone National Park is monitored by periodic measurements taken from anesthetized bears. A sample of 54 bears has a mean weight of 182.9 lb. Assuming that 
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 is known to be 121.8 lb, use a 0.1 significance level to test claim that the population mean of all such bear weights is less than 200lb.

5. When people smoke, the nicotine they absorb is converted to cotinine, which can be measured. A sample of 40 smokers has a mean cotinine level of 172.5. Assuming that 
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 is known to be 119.5, use a 0.01 significance level to test the claim that the mean cotinine level of all smokers is equal to 200.0.

Mean hypothesis testing examples (
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 unknown)
6. Tom Jones randomly selected 16 new textbooks in college bookstore and he found that they had prices with a mean of $70.41 and a standard deviation of $19.7. Is there sufficient evidence to warrant the rejection of a claim in the college catalog that the mean price of a textbook at this college is less than $75?

7. Heather Graham selected 41 people and measured the accuracy of their wristwatches, with positive errors representing watches that are ahead of the correct time and negative errors representing watches that are behind the correct time. The 41 values have a mean of 117.3 sec and a standard deviation of 185.0 sec. Use a 0.01 significance level to test the claim that the population of all watches has a mean equal to 0 sec? What can be concluded about the accuracy of people’s wristwatches?

Variance hypothesis testing examples

8. Tests in statistics classes have scores with a standard deviation equal to 14.1. One of recent classes has 27 test scores with a standard deviation of 9.3. Use a 0.01 significance level to test the claim that this current class has less variation than past classes. Does a lower standard deviation suggest that the current class is doing better?

9. Aircraft altimeters have measuring errors with a standard deviation of 43.7 ft.  With new production equipment, 81 altimeters measure errors with a standard deviation of 52.3 ft.  Use the 0.05 significance level to test the claim that the new altimeters have a standard deviation different from the old value of 43.7 ft.

p-value=area to the left of test statistic





p-value=area to the right of test statistic





Is test statistic left or right?





Left





Right





p-value=twice the area to the left of the test statistic 





p-value=twice the area to the right of the test statistic
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