Chapter 20: Testing Hypotheses About Proportions

Key Vocabulary:


Chapter 20: Testing Hypotheses About Proportions
· hypothesis
· null hypothesis
· reject (the null hypothesis)
· fail to reject (the null hypothesis)
· alternative hypothesis

· 




Calculator Skills:
· 1-Prop ZTest




Significance Testing - Used to investigate _______________________ ________________________________ about some condition in the population. Usually this condition can be expressed as a ____________________ of some characteristic of interest. _____________________ ________________ are selected and proportion is calculated in order to determine if this value could reasonably be assumed to exist w/in the hypothesized population.
Logic of Tests of Significance - In statistical testing, we want to show whether a certain ________________ about the value of a ________________________ is _________________ or ______________. For the test, we determine the criteria under which we will conclude that the assumption is ___________________________, take an appropriate _________________ and calculate the relevant ___________________ from the data, and then compare the results to our criteria.
General Procedure for One-Proportion z-Test: P H A N T O M S
1. P arameter – __________________________________________________________.
2. H ypothesis – _________________________________________________________.
3. A ssumptions – ________________________________________________________.
4. N ame – ______________________________________________________________.
5. T est Statistic – _________________________________________________________.
6. O btain P-value – ________________________________________________________.
7. M ake Decision – ________________________________________________________.
8. S tate Conclusion in Context – ______________________________________________.

Hypothesis: A ___________________ of a condition which is _____________________ to exist in a _____________________________ and is _______________________ using the results from a randomly selected _________________________. 
Null Hypothesis (________) – the hypothesis being tested. Usually a “no change” or “no difference” statement about a parameter, H0: ____ = ____. Generally, it is the ______________ hypothesis that the researcher is hoping to _______________ in favor of a proposed _________________ hypothesis.
Alternative Hypothesis ( _____ or _____ ) – the alternative to the null hypothesis. Three choices possible for the alternative hypothesis.
Ha: ____________________
Ha: ____________________
Ha: ____________________


Test Statistic – A sample ___________________.  The test statistic is used as a basis for deciding whether the null hypothesis should be ________________________________.
Critical Value or P-Value – The decision to __________________ or __________________________________ the null hypothesis can be made by comparing the _______________________ to a ___________________________ (based on a confidence level) or by comparing a ________________________ (based on the test statistic) to a _______________________________________.
P-Value – A P-value is a _____________________________ probability. P-value is the ________________________ that we obtain the value of the ___________________________ that we observed or a value that is ___________________ _________________ in the direction of Ha, ______________________ that H0 is _____________________. The _______________ the P-value, the more ________________________ we are inclined to __________________ H0. If the P-value is very __________________, it is very _______________________ that a value as ________________________ as the observed value of the ____________________________ would be the outcome if H0 were _______________. Your conclusion about any null hypothesis should be accompanied by the _________________________of the test. Don’t just declare the null hypothesis rejected or not rejected. Report the P-value to show the _____________________ of the ___________________________ __________________ the null hypothesis.


One Proportion Z Test: Test the hypothesis  H0: _____ = ______ 

using the test statistic ____________________________________

where ___________________________.

Assumptions and Conditions for One-Proportion z-Test: The _______________________ as for the _______________________ distribution of sample ______________________ and the ____________________________ ________________________.
Independence Assumption: 
1. __________________________________ : Were the data sampled at random or generated from a properly randomized experiment? Proper randomization can help ensure independence.
2. ____________________________: Is the sample size no more than 10% of the population?
Sample Size Assumption:
3. _________________________________________: We must expect at least 10 “successes” and at least 10 “failures.”
Your Turn:
A 1996 report from the U.S. Consumer Product Safety Commission Claimed that at least 90% of all American homes have at least one smoke detector. A city’s fire department has been running a public safety campaign about smoke detectors consisting of posters, billboards, and ads on radio and TV and in the newspaper. The city wonders if this concerted effort has raised the local level above the 90% national rate. Building inspectors visit 400 randomly selected homes and find that 376 have smoke detectors. Is this strong evidence that the local rate is higher than the national rate?
		PHANTOMS
1. Parameter:

2. Hypothesis:




3. Assumptions:





4. Name the Test:


5. Test Statistic:





6. Obtain the p-value:


7. Make a Decision:



8. State Conclusion in Context:



Suppose we combine four decks of cards, and we suspect that they have been tampered with, such that the proportion of red cards is less than 0.5.  

Can we prove it if we look at less than half the deck?  __________

Can we convince ourselves if we look at less than half the deck?  __________

· Draw a sample of two cards.  Suppose they are both black.  Are you convinced that the true proportion of red cards is less than 0.5?
· Draw a sample of 20 cards.  Suppose 8 are red.  Are you convinced that the true proportion of red cards is less than 0.5?

We still don’t know for sure, but we can quantify our uncertainty by finding out how unusual the above result would be if the true proportion of red cards were in fact 0.5.

We will conduct a ______________________________in the following way:

1. Parameter: Define the ____________________.

 
________________________________________________________

2. Hypothesis: State the ________________________and the _______________________.

____________________________


____________________________

3. Assumptions: Check the necessary ____________________and ____________________for constructing a Normal model.

__________________________________________________________


___________________________________________________________


___________________________________________________________

Since there are at least 10 successes and 10 failures, the population of all cards in the deck is at least 200, and the data came from a random sample, the sampling model for _____ is approximately:


				     _______________________________


4. Name the test: __________the procedure.

____________________________________________ 

5. Test Statistic: Calculate the ____________________.

___________________________________________________________________________


6. Obtain P-value: Calculate the ____________________ from the __________________.



___________________________________________________________________________


7. Make a Decision: Make a ____________________regarding the __________________________. Since the p-value is ________________________________________ we ____________________the null hypothesis.  
 
8. State conclusion in context: State your ____________________in context. If the true proportion of red cards (in a deck of 208) were 0.5, we would expect to see a sample proportion at least as extreme as the one we observed (0.4) in about _____ out of every _____ samples of this size.  This __________ strong enough evidence to conclude that the true proportion of red cards is ____________________.  
Using the TI-84:
STAT/TESTS/1-PropZTest
Input
p0:the assumed population proportion
x: the number selected
n: the sample size
Select type of test: ≠p0, <p0, >p0
Calculate

Your Turn, Solve using the TI-84:
In a given year, 13.55% of employed people in the United States reported belonging to a union. Officials from a large city contacted a random sample of 2000 city workers and 240 claimed union membership. Is there sufficient evidence to conclude that the proportion of works in this city who are union members is different from the national rate?

prop ______________________
z = _______________________
p = _______________________
= _______________________
n = _______________________
Conclusion:


Remember PHANTOMS:

P  ______________________________
H  ______________________________
A  ______________________________
N  ______________________________
T  ______________________________
O  ______________________________
M  ______________________________
S  ______________________________


Questions:

1. What is a hypothesis?






2. What does it mean to reject a hypothesis?
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3. When testing hypotheses, always start by assuming that the null hypothesis is true.  What is meant by a null hypothesis?








4. Why do we say we “fail to reject” the null hypothesis rather than “accept” the null hypothesis?



5. What is meant by an alternative hypothesis?



6. What is meant by a P-value?



7. Explain the difference between a two-sided alternative hypothesis and a one-sided alternative hypothesis.  Draw a sketch
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