Understanding Power of a Test
Types of Error:  Fill in the boxes as your teacher works through an example using WS3 power applet.
	
	
	Truth About Population



	
	
	Ho is True
	Ha is True

	Decision Based
	Reject Ho
	
	

	On the Sample
	Accept Ho
	
	


What is the goal of computing POWER?

1. You think you have invented a better baseball bat, the APHomer, than the standard bat used in your league, the Slugger.  In this context, explain what you are computing when you find power.

2. Is the power of a test a count, mean, proportion, or a probability?

3. Describe the value of computing the power of a test.
A Conceptual Approach to Power

1. Below are simulated sampling distribution of homers out of 20 at bats using the Slugger (Old Distribution) and the APHomer (New Distribution).  Each distribution has 200 samples.  The ball was pitched and hit in an identical fashion by machines.

2. What is, 
[image: image1.wmf], the proportion of homeruns out of 20 at bats for the Slugger?  
[image: image2.wmf]?

3. Does the data suggest that APHomer is a superior bat? 

4. Using your answers to 2 and 3 above, do you think the power of a test comparing the two distributions will be high, medium or low?

5. On the diagram below:

a. Draw rough normal curves for each distribution
b. Label: 
[image: image3.wmf], 
[image: image4.wmf].  Use 
[image: image5.wmf]and 
[image: image6.wmf] for simplicity.

c. Label: Accept Ho, Reject Ho on the horizontal arrows.
d. Label: regions representing the
[image: image7.wmf], 
[image: image8.wmf], and Power.  

6. Estimate power from the picture.

[image: image9.wmf]

7. Use the WS3 applet Power to check your answer to the question above.  

a. Start with the setting shown below and press the Draw Sample and then the Count button.

[image: image10.wmf]
b. Press the Draw Sample button multiple times.  Does the Power change much?

Altering Power

1. It is unreasonable to assume that any bat would produce 75% homers.  However, a small increase in homers would still be of great value.  Suppose you think the APhomer results in 30% homers.  Alter the applet to compute the power of the test of 
[image: image11.wmf]versus 
[image: image12.wmf] for simplicity.  Is there enough power to spend $500,000 testing your new bat?

2. Given a real situation, what can you change to increase power?

3. By trail-and-error, determine a sample size that results in adequate power to spend a large amount of money to show your new bat is better.
Computing Power

1. Using sample size of 1000, use the applet to determine the power of test for 
[image: image13.wmf]versus 
[image: image14.wmf].  Draw Samples multiple times before you give your answer.

2. Your answer should have been about 0.97.  Use your calculator to compute the exact value for the power of  
[image: image15.wmf]versus 
[image: image16.wmf]:
[image: image17.wmf]
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