[bookmark: _GoBack]Type I and Type II Error							Name  __________________

Introductory Exploration:  A candy manufacturer make a special blend of color coated candies.  The candy mixture is supposed to be 60% green and 40% other colors.  The quality control manager suspects the manufacturing equipment is not producing the correct proportion.  You’ve been hired to do some statistical studies to see if mixture is being produced correctly.  You’ve decided to take simple random samples of size 30 to help investigate the claim.  Your null and alternative hypothesis have been provided below.  
Ho: p = 0.6
Ha: p ≠ 0.6
α = 0.05
n = 30 
a.) Label the mean, one standard deviation and two standard deviations on the sampling distribution below.  Justify why the sampling distribution should be approximately normal.
 	[image: ]




b.)  What  values would lead you to reject Ho = 0.6?  Why?



c.) Open page 1.4 on the ProbType1TypeIIError.tns.  Press Enter or the Sample button to simulate one sample of size 30.  What is your ?  Does this lead you to reject or fail to reject the null hypothesis Ho: p = 0.6?




Take 10 more samples.  Complete the chart below.

Table D
	
	Reject Ho: p = 0.6
	Fail to Reject Ho: p = 0.6

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



e.)  Compare your table d with those around you.  Do all the samples in Table D support the same conclusion? 



f.) In what ways does the data in Table D give evidence that the claim p = 0.6 is true?



In what ways does the data in Table D give evidence that the claim p = 0.6 is false?


[image: ]Page 2.2 allows you to take repeated samples of size 30 and plots each sample proportion.  Taking repeated samples will allow you to start to create the sampling distribution for the true population proportion.  Take at least 3000 samples of size n.  Sketch a picture of your samples on the graph.
 					

g.)  Look at your sampling distribution.  What appears to be the true population proportion?


       Notice the probabilities displayed at the bottom of the page.
h.)  What is the probability you Reject the null hypothesis Ho: p = 0.6?
i.)  What is the probability you FAIL TO REJECT the null hypothesis Ho: p = 0.6?
	The POWER of a test is the probability you reject the null hypothesis when the null hypothesis is false.



What is the power for our test?
	There are two types of errors you can make when testing for significance.  
Type 1: Reject the null hypothesis when it is true.
Type 2: Fail to reject the null hypothesis when it is false.



Let’s explore a Type 1 Error:  Reject the null hypothesis when it is true.

On page 2.5, set Ho: p = 0.7, pop p = 0.7, n = 30.    Take approximately 3000 random samples.  
Sketch your sample below.
[image: ]

What percent of the time did you reject the null hypothesis? ____________
This is the probability of the Type 1 error because you rejected the null hypothesis even though it was true.

On page 3.2, set Ho: p = 0.55, pop p = 0.55, n = 30 and  = 0.08.    Take 3000 random samples.  Sketch your sample below.
[image: ]

What percent of the time did you reject the null hypothesis? ____________
This is the probability of the Type 1 error because you rejected the null hypothesis even though it was true.

Look at your values from the previous two problems.  
What value seems to control the probability of a Type 1 Error?

Let’s explore a Type II Error:  Fail to reject the null hypothesis when it is false.

On page 2.5, set Ho: p = 0.6, pop p = 0.7, n = 30.    Take approximately 3000 random samples.  
Sketch your sample below.
[image: ]          Is the null hypothesis true or false?





What is the probability you fail to reject the null hypothesis even though it is false? _______
This is the probability of the Type II error.
Given the null hypothesis is false, what is the probability you reject the null hypothesis?________
This is the Power of the significance test.



Go to page 3.2, set Ho: p = 0.55, pop p = 0.65, n = 30 and  = 0.08.    Take 3000 random samples.  Sketch your sample below.
[image: ]

What is the probability you fail to reject the null hypothesis even though it is false? _______
This is the probability of the Type II error.
Given the null hypothesis is false, what is the probability you reject the null hypothesis?________
This is the Power of the significance test.

Look at your values from the previous two problems. 

How are Power and the probability of a Type II error related?

Is the probability of a Type II error as easy to get as the Type I Error probability?
How can I change the probability of a Type I error?

Work with a group of 2-4 students. On page 3.2, decide as a group what proportion to set the null hypothesis and the population parameter to, making certain they are both the same.  Use the applet to explore the effect sample size and  have on the probability of a Type I error by completing the table below.  Have each student in your group choose a different sample and report their findings to the entire group. Do the same for different levels of .
	H0 :  p =                Pop  p =

	n
	P(Type II error)
	Power
	
	P(Type II error)
	Power

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



When you finish exploring, fill in the blanks below.
a.)  If I __________ the sample size the probability of a type I Error ______________________.


b.) If I __________ the  the probability of a type I Error ______________________.

How can I change the probability of a Type II error?

On page 3.2, set the null hypothesis and the population parameter to have different proportions.  Use the applet to explore the effect sample size and  have on the probability of a Type I error.  When you finish exploring, fill in the blanks below.
a.)  If I __________ the sample size the probability of a Type II Error _____________________.


b.) If I __________ the  the probability of a Type II Error ______________________.


c.)  If you know the Power, how can you calculate the P(Type II error)?
Summarize what factor(s) affect the probability of a Type I error?





Summarize what factors affect the probability of a Type II error?





Summarize what factors affect the Power of a test?   
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