Math 217





            Name: ______________________
Lab 9: Margin of Error in Sample Proportion
Due:  ______________________
In today's lab we look at data from a random sample of 20 Hanover College students, we remember how to generate some descriptive statistics and graphs, and we learn how to calculate confidence intervals for the population proportion when the sample size is small (n = 20).
Recall the following facts from Chapter 5:

If 
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 is the proportion of successes in an SRS of size n from a much larger population (population at least 20 times as large as the sample), and p is the population proportion of successes, then
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 has mean µ = p and standard deviation σ = 
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1. Go to our class website on vault and save a copy of the file HC random student data to your folder in My Documents.

2. Start SPSS and open the data file you saved in step 1.

3. Look at the variable view and the data view to learn about the data file.

4. Make an attractive bar graph for each categorical variable (gender, class level).  Save your output file to your folder in My Documents.

5. Make a frequency table for each categorical variable.
6. According to the 'net, HC is 56% female; this is the population proportion for the female category:  p = .560  

a. Find the proportion of females in the sample data.  __________  Is this statistic an accurate estimate for the population proportion of females?  __________

b. Let 
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 be the proportion of females in a random sample of size 20 from the population of all HC students.  
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will vary from sample to sample.  
Find the mean of the sampling distribution of 
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: ________  
Find the standard deviation of the sampling distribution of 
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: ________

c. Find the z score for the 
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 observed in these data,
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= 0.70:  _________
d. Interpret your z score from part (c): Is the result 
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 = .70 within the scope of sampling variability for n = 20 and p = .560, or is 
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 = .70 surprisingly far from p = .560? _________________

e. Let X be the count of females in a sample of size n.  
New Fact:  The plus four estimate (we use this estimate when n is small) of the margin of error m for approximating a population proportion with 95% confidence is 
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Use the given formula to find the margin of error in this example; use X = 14, the number of females in the sample.  m = _________ 
Show your work:
f. New Fact:  By adding/subtracting the margin error from the observed sample proportion, we generate a confidence interval for the population proportion:  p is approximately 
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± m.  Calculate a 95% confidence interval for the population proportion of females at HC, using the observed 
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 = .70.

g. Does the true population proportion (.560) fall within the confidence interval calculated from the observed sample proportion (.70)? _________
7. According to the Registrar, 34.5% of current HC students are freshmen.
a. Find the proportion of freshmen in the sample data.  __________  Is this statistic an accurate estimate for the population proportion of freshmen?  __________

b. Let 
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 be the proportion of freshmen in a random sample of size 20 from the population of all HC students.  
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 will vary from sample to sample.

Find the mean of the sampling distribution of 
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: ________  
Find the standard deviation of the sampling distribution of 
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: ________

c. Find the z score for the proportion observed in these data, 
[image: image20.wmf]p

ˆ

 = .30:  __________
d. Interpret your z score from above: Is the result 
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 = .30 within the scope of sampling variability for n = 20 and p = .345, or is it surprisingly far from .345?  _________________

e. Let X be the count of freshmen in a sample of size 20.  Calculate the plus four estimate of the margin of error for approximating the population proportion of freshmen, with 95% confidence (X = the number of freshmen in the sample):  m = _________ . 

Show your work:

f. By adding/subtracting the margin of error from the sample proportion, we generate a confidence interval for the population proportion:  p is approximately 
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± m.  Calculate the 95% confidence interval for the population proportion of freshmen at HC, using the observed 
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 = .30.

g. Does the true population proportion (.345) fall within the confidence interval calculated from the observed sample proportion (.30)? _________

8. Suppose our random sample of 20 HC students includes 12 students from Indiana and 8 students from elsewhere.  Find the 95% confidence interval (plus-four method) – for estimating the true population proportion of HC students who are from Indiana – which would correspond with such an observation.  
Show your work:
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