Math 217

Methods for Estimating and Testing Population Means using Sample Data
1. Quantitative Data, One Sample or Matched Pairs

Example 1:   You have data on sleep hours per night for a sample of 40 HC students:  mean = 6.95 hours, standard deviation = 1.4358 hours .  The distribution of the sample data is unimodal, slightly skewed right, with no extreme outliers.  What can you learn about the population mean sleep hours per night for HC students?

Example 2:  You have blind taste-test ratings data (1 = worst, 7 = best) for Coke and RC Cola for a sample of 26 HC students.  Each student gave a rating to both colas.  The mean difference in ratings (Coke minus RC) is 0.65, and the standard deviation of the differences is 2.208.  The distribution of the differences is fairly symmetrical and has no outliers.  What can you learn about the cola preferences of HC students in general?  Is there are clear winner in the taste test?
a. The population mean µ is estimated with a confidence interval:  
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b. Use the  t Test to find a P value for 
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 (>, <, or ≠ form).  The test statistic t and P-value can be calculated by STAT > TESTS > T-Test, or use the formula 
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and Table D.

c. MATCHED PAIRS:  use the above methods to estimate and test the population of differences by first calculating VAR1 – VAR2 for each individual.

d. See Lab 11 for a reminder of the minimum requirements for using the t procedures.

2. Quantitative Data, Two Independent Samples

Example 3:  You have GPA data for a sample of 20 HC male students and a sample of 20 HC female students.  The sample mean male GPA is 3.15, with a standard deviation of 0.39.  The sample mean female GPA is 3.23, with a standard deviation of 0.29.  What can you learn about the difference in mean GPA for male and female HC students in general?

a. The difference in population means 
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 is estimated with a confidence interval:  
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.  The interval can be calculated by 
STAT > TESTS > 2-Samp T-Interval (pooled = NO).
b. Use the independent samples t Test to find a P value for 
[image: image8.wmf]0

2

1

0

:

m

m

m

=

-

H

 vs. an alternative hypothesis 
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 (>, <, or ≠ form).  The test statistic t and P-value can be calculated by STAT > TESTS > 2-Samp T-Test (pooled = NO).

c. See Lab 11 for a reminder of the minimum requirements for using the t procedures.
Categorical Data, One Sample
Example 4:  In a sample of HC students, 13 of 28 students have Verizon as their cell phone service provider.  What can we learn about the proportion of all HC students who have Verizon cell phone service?

a. The population proportion p is estimated with a confidence interval:  
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  [Requires n ≥ 10.]
b. Use the one proportion Z test to find the P value for 
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 vs. an alternative hypothesis 
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 (>, <, or ≠ form).  The test statistic z and P-value can be calculated by STAT > TESTS > 1-Prop Z-Test.  This Z test requires np0 and n(1-p0) to both be at least 10.  If your n is too small, just do the confidence interval shown above.
3. Categorical Data, Two Independent Samples
Example 5:  In a sample of 14 HC female students, 12 of them have iPhones.  In a sample of 14 HC male students, 1 of them has an iPhone.  What can we learn about the comparison between genders and their use of iPhones among HC students in general?

a. The difference in population proportions p1-p2 is estimated with a confidence interval:  
[image: image15.wmf]m

p

p

p

p

±

-

»

-

)

ˆ

ˆ

(

2

1

2

1

.  The plus four estimate of the margin of error m for this estimate is shown on p.559 of our textbook.  [Requires both sample sizes to be at least 5.]
b. Use the two proportion Z test to find the P value for 
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 vs. an alternative hypothesis 
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 (>, <, or ≠ form).  The test statistic z and P-value can be calculated by STAT > TESTS > 2-Prop Z-Test.  Only use the Z test if there are at least 5 successes and at least 5 failures in each sample!  
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