Name: _______________________________________________________________________

Stat I Exam 1

March 8, 2004

Answer Question 1, plus 5 of the questions 2 to 7

1.  (30 points)  Examine the output from the analyses on the OHIOATT.sav data set.  Describe what analysis was performed, and report whether the analysis is appropriate or not.  Report the test of the overall model, explain why this is important, and interpret the results.  For each test of a specific effect, describe what it examines conceptually and report the results.  Use the provided graphs to provide an interpretation of each significant effect.

This analysis represents a multifactor ANOVA predicting a student’s political attitudes from their gender, major, origin, and all possible interactions among those factors.  The Levene’s test of equality of variances is not significant, indicating that the assumption of equal variances is met.  Both the tests for normality and the normal probability plot indicate that the residuals have a normal distribution.  It therefore appears that all of the assumptions have been met.


Levene's Test of Equality of Error Variances(a)

Dependent Variable: Political View 

	F
	df1
	df2
	Sig.

	1.632
	11
	168
	.094


Tests the null hypothesis that the error variance of the dependent variable is equal across groups.

a  Design: Intercept+GENDER+MAJOR+ORIGIN+GENDER * MAJOR+GENDER * ORIGIN+MAJOR * ORIGIN+GENDER * MAJOR * ORIGIN


Tests of Normality

	 
	Kolmogorov-Smirnov(a)
	Shapiro-Wilk

	 
	Statistic
	df
	Sig.
	Statistic
	df
	Sig.

	Residual for POLITICS
	.049
	180
	.200(*)
	.993
	180
	.603


*  This is a lower bound of the true significance.

a  Lilliefors Significance Correction
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Below is the ANOVA table from the output.


Tests of Between-Subjects Effects

Dependent Variable: Political View 

	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.

	Corrected Model
	100.594(a)
	11
	9.145
	3.750
	.000

	Intercept
	2652.672
	1
	2652.672
	1087.656
	.000

	GENDER
	36.450
	1
	36.450
	14.945
	.000

	MAJOR
	5.278
	2
	2.639
	1.082
	.341

	ORIGIN
	11.250
	1
	11.250
	4.613
	.033

	GENDER * MAJOR
	18.100
	2
	9.050
	3.711
	.026

	GENDER * ORIGIN
	10.272
	1
	10.272
	4.212
	.042

	MAJOR * ORIGIN
	6.100
	2
	3.050
	1.251
	.289

	GENDER * MAJOR * ORIGIN
	13.144
	2
	6.572
	2.695
	.070

	Error
	409.733
	168
	2.439
	 
	 

	Total
	3163.000
	180
	 
	 
	 

	Corrected Total
	510.328
	179
	 
	 
	 


a  R Squared = .197 (Adjusted R Squared = .145)

The test of the overall model is significant (F[11,168] = 3.750, p < .001), indicating that the collection of main effects and interactions is able to account for a significant amount of the variability in students’ political attitudes.  This also acts as an omnibus test, giving us permission to look at the tests of the specific effects.

The test of gender is significant (F[1,168] = 14.945, p < .001), indicating that males and females have different political attitudes.  Examining the graph we can see that men are significantly more conservative than women.
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The test of major is not significant (F[2,168] = 1.082, p = .341).  This tests whether there are any differences between the average attitude score for each major.

The test of origin is significant (F[1,168] = 4.613, p = .033), indicating that students from different states have different political attitudes.  Examining the graph we can see that students from Ohio are more liberal than those from other states.
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The interaction between gender and major is significant (F[2,168] = 3.711, p = .026), indicating that the difference between genders varies by major.  Examining the graph we can see that political science students don’t seem to have a gender difference, while male psychology and engineering students are more conservative than female psychology and engineering students.
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The interaction between gender and origin is significant (F[1,168] = 4.212, p = .042), indicating that the gender difference varies by the state of origin.  Looking at the graph we can see that the difference between men and women is smaller for students from Ohio than for students from other states.
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The interaction between major and origin is not significant (F[2,168] = 1.251, p = .289).  This test examines whether the difference between students from Ohio and students from other states is the same for all of the majors.

The three-way interaction between gender, major, and origin is not significant (F[2,168] = 2.695, p = .07).  This test examines whether the two-way interaction between gender and major depends on whether students are from Ohio or from some other state.  In general it represents the extent to which one of the two-way interactions varies by the level of the third variable in the three-way interaction.

2.  (14 points)  Explain the circumstances under which you would choose to perform the Kruskal-Wallis test and the Mann-Whitney U test.  Why is ANOVA often preferred to these methods?

You would use the Kruskal-Wallis test when you wanted to test the influence of a categorical IV on a continuous DV and your continuous DV was not normally distributed within each of your groups.  However, this test will only be valid when the DV has the same distribution in each of your groups, which means that your groups must have equal variance.

You would use a Mann-Whitney U test under basically the same circumstances as the Kruskal-Wallis test, except you would only use it when the categorical IV has exactly two levels.

ANOVA is typically preferred to either of these nonparametric tests because it is more powerful (meaning that is more likely to find significant differences) and because the hypotheses it tests are easier to interpret conceptually.

3.  (14 points)  Imagine that you had conducted a study examining how the speed with which a supposedly stranded driver received help (measured in minutes) was related to the driver’s gender (male or female), attractiveness (attractive or unattractive) and dress (stylish or not stylish).  Create a set of tables or graphs that includes a three-way interaction among these variables.  Describe the nature of the three-way interaction.  Also report what other main effects and interactions are contained in the graph (though you do not have to provide interpretations of these).

See comments on your exam regarding your specific pattern of results.  As an example, let us say that the results had the following pattern.

For Males

	
	Low Style
	High Style

	Low Attractiveness
	30
	15

	High Attractiveness
	15
	15


For Females

	
	Low Style
	High Style

	Low Attractiveness
	15
	15

	High Attractiveness
	8
	8


For Males
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For Females
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The three-way interaction indicates that there is a two-way interaction between attraction and style for men (such that style is only important for unattractive men), but there is no interaction for women (style doesn’t matter for either attractive or unattractive women).  These data also have main effects of gender, style, and attractiveness as well as all of the possible two-way interactions among these variables.

4.  (14 points)  What things can influence the value of a t statistic from a between-subjects t-test, and how do they influence the magnitude of the statistic?  After you compute the t statistic, how do you go about making an inference based on it?  How do you interpret the p-value you get?

The formula for a between-subjects t-test is
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The three things that influence this test statistic are the difference between your groups, the variability within your groups, and the number of subjects from which you collected your data.  Larger values of t are associated with larger group differences, smaller variability within groups, and larger sample sizes.

After you compute a t statistic you determine its p-value.  If the p-value is less than your critical value then you reject your null hypothesis that the means of your two groups are the same.  If the p-value is greater than the critical value then you fail to reject the null hypothesis.

The p-value for a test statistic is the probability of getting a value at least as extreme as you did assuming that the null hypothesis is true.  This is the same thing as the probability of getting a value as extreme as you did do to random chance alone.
5.  (14 points)  If someone said that they were treating the test of a specific factor in ANOVA as an “omnibus” test, what would they mean?  What is the purpose of performing an omnibus test?  Describe a second omnibus test (other than tests on individual factors) that we have discussed related to ANOVA.

This would mean that they were first going to perform a test of the factor using ANOVA, and then they would follow it up with tests comparing specific means if the ANOVA was significant.  The purpose of an omnibus test is to prevent the inflation of the experimentwide error rate through fishing.  In class we talked about using the F test of the overall ANOVA model as an omnibus test, preventing the inflation of our error rate from examining the tests of the specific effects in the model.

6.  (14 points)  Using the provided tables, report the p-values for the following statistics:

A)
t[36] = 2.07

p < .025
B)
F[2,58] = 3.59

p < .05
C)
F[4,20] = 4.47

p < .01
D)
t[50] = -1.60

p < .10
E)
F[28,15] = 4.35
p < .005
F)
F[8,14] = 1.10

p < .5

G)
t[560] = 2.77

p < .005
7.  (14 points)  Explain what the term “unit of analysis” means.  Provide an example of two data sets that could be derived from the same data source but which have different units of analysis.  The two different data sets should contain the same basic information but should vary in terms of their cases and variables.

The unit of analysis of a data set describes the type of objects you have for cases.  Every one of your cases is a specific example of the thing that is your unit of analysis.

Let us say that you measured the following information about the happiness of people assigned to specific roles in a group.
	PERSON
	GROUP
	ROLE
	HAPPINESS

	1
	1
	leader
	8

	2
	1
	follower
	5

	3
	1
	watcher
	6

	4
	2
	leader
	7

	5
	2
	follower
	5

	6
	2
	watcher
	4

	7
	3
	leader
	6

	8
	3
	follower
	6

	9
	3
	watcher
	2


The unit of analysis for the above data set would be a person.  We could represent the same information in the following data set, which has “group” as the unit of analysis.

	GROUP
	LEADER HAPPINESS
	FOLLOWER HAPPINESS
	WATCHER HAPPINESS

	1
	8
	5
	6

	2
	7
	5
	4

	3
	6
	6
	2
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