Chapter 9 Part 1 Notes
Section 9.1: Null and Alternative Hypotheses
Explain what the null and alternative hypotheses are: 












What are the possible decisions you can make after testing the hypotheses? Highlight, underline, or do something to remember this – this language is important! 


What are the ways to set up a hypothesis test?







Which hypothesis gets or  ?






Example A researcher would like to show that more than 30% of registered voters in Santa Clara County voted in the primary election. State the hypotheses in both words and symbols.



Example Write the hypotheses with symbols: 
a. We want to test whether the mean GPA of students in American colleges is different from 2.0 (out of 4.0). The null and alternative hypotheses are:





b. We want to test if college students take less than five years to graduate from college, on the average. The null and alternative hypotheses are:





Example Suppose that a recent article stated that the mean time spent in jail by a first–time convicted burglar is 2.5 years. A study was then done to see if the mean time has increased in the new century. A random sample of 26 first-time convicted burglars in a recent year was picked. The mean length of time in jail from the survey was 3 years with a standard deviation of 1.8 years. Suppose that it is somehow known that the population standard deviation is 1.5. If you were conducting a hypothesis test to determine if the mean length of jail time has increased, what would the null and alternative hypotheses be? The distribution of the population is normal. 






Section 9.2: Outcomes and Type I and Type 2 errors
Fill in the table regarding errors:
	Statistical Decision
	 is actually …

	
	True
	False

	
	
	

	
	
	



Example Suppose the null hypothesis, H0, is: Navah's rock-climbing equipment is safe.
Explain the Type I error:






Explain the Type II error:






Which error is worse?




 and  in regards to errors:
· α = probability of a Type I error 
· P(Type I error) = probability of rejecting the null hypothesis when the null hypothesis is true: rejecting a good null.
· β = probability of a Type II error 
· P(Type II error) = probability of not rejecting the null hypothesis when the null hypothesis is false. 
· (1 − β) is called the Power of the Test.
· Note: alpha and beta should be as small as possible since they are the probability of errors.
· We can only set the alpha error, not the beta error.
· We will not reject a null hypothesis unless there is a 90, 95, or even 99% chance that the null is false.
· The same logic applies to test of hypotheses for all statistical parameters (mean, standard deviation, proportion, etc.).
Example Suppose the null hypothesis, H0, is: Navah's rock-climbing equipment is safe.
Explain what  and  are:






Example Suppose the null hypothesis, H0, is: a patient is not sick. State the Type I and Type II errors.
Also state  and . Which error has a greater consequence?



Example A company called Genetic Labs claims to be able to increase the likelihood that a pregnancy will result in a male being born. Statisticians want to test the claim. Suppose that the null hypothesis, H0, is: Genetic Labs has no effect on sex outcome. Describe the Type I and Type II errors. Which has the greater consequence? 











Example A sleeping bag is tested to withstand temperatures of –15 °F. You think the bag cannot stand temperatures that low. State the Type I and Type II errors in complete sentences.





Section 9.3: Probability Distribution Needed for Hypothesis Testing
What distributions can be used for hypothesis testing?






Explain when to use each distribution:















What assumptions will you make in using each distribution?













Example Which distribution do you use when you are testing a population mean and the population standard deviation is known? Assume a normal distribution, with n ≥ 30.







Example Which distribution do you use when the standard deviation is not known and you are testing one population mean? Assume sample size is large.



Example You are performing a hypothesis test of a single population proportion. What must be true about the quantities of np and nq?





Example A population has a mean of 25 and a standard deviation of five. The sample mean is 24, and the sample size is 108. What distribution should you use to perform a hypothesis test?






Example A population has a mean of 25 and a standard deviation of five. The sample mean is 24, and the sample size is 108. What distribution should you use to perform a hypothesis test?








Example It is thought that 42% of respondents in a taste test would prefer Brand A. In a particular test of 100 people, 39% preferred Brand A. What distribution should you use to perform a hypothesis test?
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Explain what the null and alternative hypotheses are: 


 


 


 


 


 


 


 


 


 


 


 


 


 


What are the possible decisions you can make after testing the hypotheses? Highlight, underline, or do something 


to remember this 


–


 


this language is important! 
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