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A professor teaches a statistics class of 25 students.  It turns out that all 25 students plan to attend the football game on a particular weekend.  For a homework assignment that weekend, he asks that each student take a random sample of 50 seats before going to the stadium. The football stadium has 50,000 seats. The professor provides the students with a map of the stadium seats with each seat numbered.  That is, each student will generate 50 random numbers between 1 and 50,000 and identify them on the map.  At the game, each student is to observe the random sample of seats and record two things: 1) the proportion of seats in the random sample that are filled and 2) the proportion of seats in the random sample that are filled by a fan wearing the school colors.  Each student should then calculate 95% confidence intervals for 1) the proportion of seats in the stadium that were filled and 2) the proportion of seats in the random sample that are filled by a fan wearing school colors.  After the game, the newspaper reports that the stadium was filled to 80% capacity.  That is, 80% of the seats were filled.  There is no report of what proportion of the fans were wearing school colors.
In this scenario, consider the football stadium seats as the population (of size 50,000).  Each of the 25 students takes a random sample of size 50 from the population, so n=50.  A parameter of interest, p, is the proportion of seats at the game that were filled. Before the newspaper reports it, this proportion is unknown and each student estimates it using their sample proportion 
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and creates a 95% confidence interval for p. After the game, we find out that p=0.80.   
Open the version of the applet that lets you change the true proportion, sample size and confidence level simultaneously.  See Figure 1
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Figure 1



 To simulate the students’ confidence intervals for p, enter 
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 and n=50 and confidence level of 0.95.  

1. Of the 25 95% confidence intervals that the professor will receive in class on Monday morning, how many would you expect to contain 0.80? 



2. Generate 25 random samples and corresponding 95% confidence intervals using the applet.  (Click “Compute!”)  
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How many contain 0.80? 


 (Intervals that do not contain the true proportion will be red.)
3. Suppose the class had been larger, say 250 students.  With the same assignment, how many students would you expect to have 95% confidence intervals that contain 0.80?


4. Keep the original 25 samples generated in #2 above.  Generate 225 more samples (25 at a time) using the applet.  Record the running percentage of 95% confidence intervals that contain 0.80.  In order to do this, you will need to click “Compute!” and see the table in the upper right corner of the applet.  “Captured” indicates the number of intervals containing 0.80.  The column labeled “%” indicates the percentage of intervals containing 0.80.  Click “Compute!” again and record the percentage.  Repeat until you have generated 250 samples.  To start over, click “Reset!”
	Number of samples
	Number of 95% CIs containing 0.80
	Percentage of 95% CIs containing 0.80

	25
	
	

	50
	
	

	75
	
	

	100
	
	

	125
	
	

	150
	
	

	175
	
	

	200
	
	

	225
	
	

	250
	
	


5. Choose any one interval that does NOT contain 0.80.  (If you did not have any such intervals in the 25 samples in the window, keep generating until you find one.)  Give the value of 
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for this sample and calculate the 95% confidence interval. Does your interval appear to match the interval given (graphically) by the applet for this sample?

p-hat:


95% CI:

 to 


6. For the same sample you used in question 5, calculate a 99% confidence interval for p.  Does the interval contain 0.80?

99% CI:

 to 


7. Suppose the professor had given the assignment to select a random sample of 100 seats rather than 50 seats.  If 250 samples are taken from the population, how many of the corresponding 95% confidence intervals would you expect to contain 0.80?



8. Generate 250 samples of size 100 and record the running percentage of confidence intervals that contain 0.80.

	Number of samples
	Number of 95% CIs containing 0.80
	Percentage of 95% CIs containing 0.80

	25
	
	

	50
	
	

	75
	
	

	100
	
	

	125
	
	

	150
	
	

	175
	
	

	200
	
	

	225
	
	

	250
	
	


9. The running percentages in question 8 should be similar to question 4.  What would be gained by taking samples of size 100 instead of size 50?  [To answer this question, you may want to generate more samples of each size and compare them.] 
10. We can not use the applet to simulate confidence intervals for the proportion of seats filled with fans in school colors since the true proportion (for the whole stadium) is not known.  Suppose in a random sample of 50 seats, you observed 36 were filled with a fan wearing school colors.   Give a 95% confidence interval for the proportion of seats in the stadium filled with school-colored fans.

95% CI:

 to 
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Class results to be completed in class:

For n=50, the % coverage for the class ranged from 


 to 

.

For n=100, the % coverage for the class ranged from 

 to 

. 

When the sample size changes from 50 to 100 the confidence level _

_______.  
From this we can conclude that the sample size ________
_ the confidence level.
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