Math 217





Name: _______________________
Lab 11






Computer Number: _____________
Inferential Statistics for Term Projects 
Due : __________________
1. Try to use the same computer you used for Lab 10.  You'll need the SPSS data file and output file which you created in Lab 10.  
2. Open the SPSS data file and SPSS output file from Lab 10.
3. List the categorical variables in your project data, and the categories for each variable; for example, "Gender (male/female)":
4. List the quantitative variables in your project data; for example, "Weight (pounds)":
5. List any other variables you may need to compute and analyze.  For example, if each subject in your experiment provided a tastiness rating for Doritos and a tastiness rating for Tostitos, you should analyze the difference in ratings for each subject:  Doritos rating minus Tostitos rating.  (This is a "matched pairs" analysis -- each subject has a "pair" of values and you analyze the differences.)  
6. Create new variables as needed in SPSS (see #5 above).  From the Transform menu, choose Compute Variable...  Then make a histogram or bar graph for the new variable.  Ask me for help if you are unsure.  
7. Use SPSS to find confidence interval estimates for at least two different population means, from the variables you listed in #5 and #6 above, if possible (see stipulations below).  For example, I might try to estimate the population mean tastiness rating for Doritos.
To generate a T-Interval using SPSS, use Analyze > Compare Means > One-Sample T Test.  The last two columns of the second table ("One-Sample Test") show the bounds of the 95% confidence interval for the corresponding population mean.
· If sample size is less than 15, use T-Interval procedures as long as the population distribution of the variable is approximately normal and there are no outliers in the sample data (look at the histogram for the variable).  This could be a problem for ratings!
· If sample size is at least 15, use T-Interval procedures as long as the sample data have no extreme outliers and no extreme skewness (look at the histogram for the variable).

· If sample size is large, roughly n ≥ 40, use T-Interval procedures with no worries.
a. Variable:  _______________
Justification for T-Interval Procedures:  _______________
95% confidence interval:  _______________

Conclusion:
b. Variable:  _______________
Justification for T-Interval Procedures:  _______________
95% confidence interval:  _______________

Conclusion:

8. Use your TI-83 calculator to carry out a significance test for comparing two means, if possible.  Go to STAT > TESTS > 2-Samp T Test.  Enter the sample mean, sample standard deviation, and sample size for each population.  Choose the appropriate alternative hypothesis (either µ1 ≠ µ 2, µ 1 < µ 2, or µ 1 > µ 2).  For "pooled", choose No.  
For example, I could use this test to predict whether the population mean Doritos rating by females is greater than the population mean Doritos rating by males.
· If the sample sizes are less than 15, use this test as long as the population distribution of the variable is approximately normal for both populations and there are no outliers in the sample data.  This is unlikely to be true for ratings...
· If the sample sizes are at least 15, use this test as long as the sample data have no extreme outliers and no extreme skewness.  For my Doritos/Tostitos example, if I have at least 15 males and 15 females in my experiment I'm probably okay.
· If the sample sizes are large, roughly n ≥ 40, use this test with no worries.  In your future statistical experiments, you should aim for such large sample sizes.  They give the best results!
Variable:

Describe Population1: 

Describe Population 2: 

Hypotheses:  H0: _________________  Ha: __________________

Test statistic t = _____________

P value = _____________

Conclusion:
9. Use your TI-83 calculator to estimate at least two different population proportions for the categorical variables you listed above.  For example, in the Doritos vs. Tostitos experiment, I might want to estimate the population proportion for those preferring Doritos over Tostitos.

· If the number of successes is at least 15 and the number of failures is at least 15, use the Large-Sample Confidence Interval for a Population Proportion.  In my example, I would need at least 15 subjects who preferred Doritos and at least 15 subjects who preferred Tostitos [see last page of this lab handout].
· Otherwise, as long as your sample size is at least 10, use the Plus Four Confidence Interval for a Single Proportion [see last page of this lab handout].
a. Variable:  _______________
Category:  _______________
Method used:  _______________
95% confidence interval:  _______________

Conclusion:

b. Variable:  _______________
Category:  _______________
Method used:  _______________
95% confidence interval:  _______________

10. Conclusion:Use your TI-83 calculator to carry out a significance test for comparing two proportions, if possible.  Go to STAT > TESTS > 2-Prop Z Test.  Enter the number of successes (X) and sample size (n) for each of two populations.  Choose the appropriate alternative hypothesis (either p1 ≠ p2, p1 < p2, or p1 > p2).  For example, I could use this test to predict whether the population proportion of females who prefer Doritos over Tostitos is different from the population proportion of males who prefer Doritos over Tostitos.
· This z test is based on the normal approximation to the binomial distribution.  As a general rule, you can use it when the number of successes and the number of failures in each of the samples is at least 5.
· You need to have independent data from two different populations for the same variable.
Variable:

Describe Population1: 

Describe Population 2: 

Hypotheses:  H0: _________________  Ha: __________________

Test statistic z = _____________            P value = _____________

Conclusion:

Inference for a Single Proportion (Section 8.1)
· Large-Sample Confidence Interval for a Population Proportion:  The sample proportion is
 
[image: image1.wmf]n

X

p

=

ˆ

 
where X is the number of successes in the sample.  The standard error of the sample proportion is
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and the margin of error for confidence level C is
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An approximate level C confidence interval for the population proportion of successes is
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You may use this interval for 90%, 95%, or 99% confidence when the number of successes and the number of failures are both at least 15.

· Plus Four Confidence Interval for a Population Proportion:  The plus four estimate of the population proportion is
 
[image: image5.wmf]4

2

~

+

+

=

n

X

p

  
where X is the number of successes in the sample.  The standard error of 
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and the margin of error for confidence level C is
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An approximate level C confidence interval for the population proportion of successes is
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You may use this interval for 90%, 95%, or 99% confidence whenever the sample size is at least 10.
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