Homework #9   DUE:  Thursday, November 19th in lab. 
NAME:

SECTION:

(All of #1 should be on Page 1)

1. Character Recognition:  An automatic character recognition device can successfully read about 85% of handwritten credit card applications.  Suppose a company owning one of these machines randomly samples 150 credit card applications and observes whether or not each application is correctly read by the device. 
a) Let 
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 = sample proportion of the correctly read credit card applications for a random sample of
n = 150 applications.  Can we use the Central Limit Theorem to describe the sampling distribution of 
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?  Explain why or why not by checking the necessary conditions.

b)  Use the Central Limit Theorem to provide the sampling distribution of 
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 (as defined in part a).  In other words, give the approximate sampling distribution of 
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, making sure to include the mean and standard deviation of that distribution.   

c)   Sketch the approximate sampling distribution of 
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 based on your answer to part b.  Make sure to label the mean and 3 standard deviations above and below the mean. 

d)  Use the 68-95-99.7 rule to describe the sampling distribution of 
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.   You should have three different complete sentences here written in the context of the problem.  
e)  A company owning one of these recognition devices is worried their machine is not working properly.   They randomly sample 150 credit card applications and find the machine correctly recognized 115 of them.  If the sampling distribution of
[image: image7.wmf]p

ˆ

 can be modeled using the distribution you specified in part b, what is the probability of getting at most (less than or equal to) 115 correctly recognized applications?  Do you think this suggests the machine is not working properly? 
(All of #2 and #3a should be on page 2 of this document.)

2.  It is believed that 4% of children have a gene that may be linked to juvenile diabetes.  Researchers hoping to track 20 of these children for several years test 732 newborns for the presence of this gene.  What’s the probability that they find enough subjects for their study?  Show all necessary work using proper notation.  Clearly check the conditions that are necessary to make such a calculation.
3.  Earlier in the semester, you were asked to record the maximum distance you have ever traveled by foot in one day.  Download these data (MaxFootDistance.sav) from the course webpage and open them up in SPSS.  There is a small set of homework instructions also posted on the webpage for this problem.  For the purposes of this problem, the population of interest is all STAT 216 students who responded to the survey question.  We therefore know that the population mean (
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) is 13.94 miles and the population standard deviation (
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), is 8.158 miles. 
a)  Construct a histogram of the maximum distance variable.  Paste this histogram below.
( #3b through #3f should be on page 3 of this document.)
b) Based on your histogram from the previous page, could you use the Normal Model (i.e. N(13.94,8.158) ) to find the probability that a randomly selected STAT 216 student has traveled more than 16 miles in one day?  Explain in one complete sentence. 

c) Suppose we take a random sample of 35 students from the population of 370 STAT 216 students.   Use SPSS and the homework instructions to randomly sample 35 students from this population.  Calculate the mean maximum distance for this sample and place it in the first cell below.  Finally, repeat this sampling process 9 more times (each time for a different random sample of size 35) and record your sample means in the table below.

	
	
	
	
	
	
	
	
	
	


d) The notion that each sample mean you listed above will likely be somewhat different is best described as _________________________.
e) Suppose you repeated the process from part c many more times and constructed a histogram of all of the resulting sample means.  What would be the appropriate term for this distribution (in the context of the problem)?  
f) Check the necessary conditions for using the Central Limit Theorem (CLT) to describe the sampling distribution of the sample mean maximum distance traveled by foot. 
( #3g through #3j should be on page 4 of this document.)

g) Use the Central Limit Theorem to provide the sampling distribution of 
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 for a random sample of 35 students.  In other words, give the approximate sampling distribution of 
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, making sure to include the mean and standard deviation of that distribution.   
h)  Sketch the sampling distribution you created in part (g).

i)  What is the probability that the mean maximum distance traveled by foot for 35 randomly selected STAT 216 students is more than 16 miles?  
j) Compare your answer from (i) to the observed probability that a randomly selected STAT 216 student will have traveled more than 16 miles: 102/370 =.276.  Explain why these two probabilities are so different in one to two complete sentences.  
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