Winter, 2007

Tuesday, Jan. 23

Stat 322 – Day 9

Two-Sample Comparisons or Not (9.3)

Recap: To compare 2 population means can use two-sample t-procedures:

Test statistic: 
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 Confidence interval: 
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If calculating by hand, can approximate degrees of freedom with min(n1-1, n2-1).
Technical conditions: These procedures are valid if data were collected through independent random samples or randomized experiment and if sample sizes are large or both populations normally distributed.
Minitab: Stat > Basic Statistics > 2-Sample t
Example 1: Fish Oil and Blood Pressure

A group of fourteen men were randomly divided into two groups: one group went on a diet of fish oil and the other on a diet of regular oil for two weeks. The reduction in diastolic blood pressure (in millimeters of mercury) was recorded for each subject. Researchers conjectured that subjects on the fish oil diet would tend to have a larger reduction in blood pressure than those on the regular oil diet. The data are in fishoil.mtw from the Stat 321 Data Files page.

(a) Conduct a two-sample t-test of whether these data provide evidence that the mean reduction in blood pressure is greater in the “fish oil” group than in the “regular oil” group (Stat> Basic Statistics> 2-Sample t, choose “samples in one column,” and click “Options” to select the appropriate alternative). Report the hypotheses, in words and in symbols, along with the test statistic and P-value. Also indicate what your test decision would be at the =.10 significance level.  Also, calculate and interpret 95% confidence interval for the “true treatment effect” – make sure the alternative is set to not equal to.
(b) Is this an observational study or a controlled experiment? Explain.

(c) Explain how the design of the study allows us to draw a stronger conclusion from this study than the Bumpus study.

Conclusions about cause-and-effect cannot be drawn from observational studies, in which researchers passively record information without actively assigning treatments to subjects. With such studies one can never be sure that a confounding variable, not the specific variable being studied, might be responsible for any differences in the response variable. To balance out the effects of potentially confounding variables, one can randomly assign subjects to treatment groups. With a randomized controlled experiment, one can legitimately make inferences about cause-and-effect conclusions. Note, though, that the mathematics of the test procedure is the same in both cases.

Example 2: Marriage Ages

Suppose that you want to investigate whether husbands tend to be older than wives on average. A student went to the county courthouse and recorded the ages appearing on marriage licenses for a sample of 24 couples; the data can be found in marriage.mtw (c2 and c3).

(a) Why is a two-sample t-test not appropriate here? What technical condition is severely violated?
(b) These data pertain to couples, and it seems reasonable to believe that the age of one partner is related to the age of the other so that these are not independent samples. With paired data it makes sense to analyze the differences between the two groups within each pair and then proceed with a one-sample t-test. Use Minitab to calculate the differences (MTB> let c3=c1-c2) and then to examine visual displays of this distribution of age differences. Comment on the distribution (shape, center, spread) of age differences.
(c) Use Minitab to apply a one-sample t-test on the resulting data. Report the hypotheses, in words and in symbols, as well as the test statistic, p-value, and your conclusion. This procedure is called a paired t-test.

(d) Now run a two-sample t-test, are the test statistic and p-value much different than in (c)?
(e) Calculate the means and standard deviations of these three variables (MTB> describe c1-c3). Use these statistics to suggest why the test statistic based on the sample of differences is so much larger than that based on independent samples. [Hint: Think about whether the numerator or denominator in the test statistic calculation has changed.]
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