Homework #10: Due Friday Dec. 10, 2004
Homework answers should be typed or neatly printed (no cursive).  If your answers are not legible, you will lose points.  Use this form as a cover sheet for your homework.  Print out these pages, fill in your name above, and staple the pages with your answers to them.  

1.  Suppose the number of “major life stressors” one experiences (e.g., divorce, changing jobs) is not normally distributed in the population.  A researcher is interested to know if men and women differ in their reported levels of these stressors. The researcher samples 4 women and 4 men.  Their data are shown below:





Women:  2, 0, 5, 6

Men:       1, 7, 3, 4

a. What nonparametric statistical procedure should be performed?  What is its parametric counterpart? (2 points)

We should conduct a Mann-Whitney U test.  The independent samples t-test is the parametric equivalent of the Mann-Whitney U test.

b. Write out the null and alternative hypotheses. (2 points)

H0: The two samples come from identical populations

H1: The two samples do not come from identical populations

c. Find the sum of the ranks separately for women and for men.  (2 points)
Let’s rank all the scores, ignoring the group origin of the scores (that is, ignoring whether they came from the sample of women or men):

Scores (
0, 1, 2, 3, 4, 5, 6, 7  (Female scores are underlined)

Ranks (        1, 2, 3, 4, 5, 6, 7, 8

(ranks (Women): 
1 + 3 + 6 + 7 = 17

(ranks (Men): 
2 + 4 + 5 + 8 = 19
d. Suppose the above data were put into SPSS, and the appropriate statistical procedure was conducted to examine the researcher’s question.  A relevant part of the output is shown below.
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Write out an interpretation of this statistical test in correct APA format. Use α = .05. (2 points)

A Mann-Whitney U test showed that men and women do not appear to differ in their reported levels of major life stressors, z = -.289, p > .05, two-tailed.”

(Note, because nonparametric tests are somewhat uncommon in Psychology, you should report the name of the test in the interpretation.  So, you’ll notice that this interpretation specifically says that we conducted a Mann-Whitney U test.)

2.  Psychologists are interested to know if humans respond faster/slower to negative stimuli than positive stimuli.  They conducted the following experiment.  Participants were shown several “negative” words on a computer screen (e.g., “disease,” “cockroach”) and several “positive words” (e.g., “candy,” “sunshine”) and were asked to pronounce them as quickly as possible.  The researchers computed difference scores for each participant (Pronunciation time for negative words – Pronunciation time for positive words).  Assume that pronunciation times are not normally distributed in the population.  Relevant SPSS output follows:
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a. What nonparametric statistical procedure has been performed?  What is its parametric counterpart? (2 points)

We’ve conducted a Wilcoxon Signed Rank test.  The related-samples t-test is the parametric equivalent of the Wilcoxon Signed Rank test.

b. Write out the null and alternative hypotheses. (2 points)

H0: The two related samples come from populations with the same distribution

H1: The two related samples do not come from populations with the same distribution

c. Write out an interpretation of this statistical test in correct APA format.  Be specific about what types of words are responded to faster in your interpretation. Use α = .05. (2 points)

To determine the correct interpretation, pay close attention to how the difference scores were constructed.  We took the responses to Negative Words – the responses to Positive Words.  You’ll see that the sum and mean of the negative ranks are bigger than the sum and mean of the positive ranks.  If the negative ranks are larger, this means that in the majority of the cases, Negative Words were responded to faster (i.e., had smaller pronunciation times) than Positive Words.  Write out an example if it helps you.

If people respond to Negative Words at 500 milliseconds and Positive Words at 800 milliseconds, the difference score (500 – 800) would be negative.  Thus if the majority of the difference scores are negative, then the sum/mean of the negative ranks will be substantial and bigger than the sum/mean of the positive ranks.

A Wilcoxon Signed Rank test showed that participants pronounced negative words faster than they pronounced positive words, z = -2.196, p ( .05, two-tailed.
3.  An economist is interested in examining if there are any salary differences among professors who teach at different types of institutions: 2-year colleges, 4-year colleges with no graduate programs, and 4-year colleges with graduate programs.  Assume that salary is not normally distributed in the population.  Use the SPSS output below to answer the questions that follow:
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a. What nonparametric statistical procedure has been performed?  What is its parametric counterpart? (2 points)

We’ve conducted a Kruskal-Wallis test.  One-way ANOVA is the parametric equivalent of the Kruskal-Wallis test.

b. Write out the null and alternative hypotheses. (2 points)

H0: All samples come from identical populations

H1: All samples do not come from identical populations

c. Write out an interpretation of this statistical test in correct APA format. Use α = .05. (2 points)

A Kruskal-Wallis Test showed that the type of institution professors teach at affects the salary they earn, (2 (2, N = 12) = 7.449, p ( .05.

Note:  If you wanted to make more specific claims about who makes more money, you’d be required to do the nonparametric equivalent of protected-t tests.  






