Name: _______________________________________________________________________

Stat I Exam 2

April 21, 2005

Answer Question 1, plus 4 of the questions 2 to 6

Problem 1.  (40 points)  

Examine the output from the analyses on the RELPOLI.sav data set.

A) 
Describe what analysis was performed.

The analysis was a multifactor between-subjects ANOVA, predicting attitudes toward the war in Iraq from the main effects of and interaction between race and religion.

B)
Report and interpret the test of the full statistical model.

The test of the overall model was significant (F[9, 954] = 9.625, p < .001), indicating that our collection of effects can together explain a significant amount of variability in attitudes toward the war in Iraq.

C)
Report and interpret the tests of each effect in the model.

There was a significant main effect of religion (F[4, 964] = 3.773, p = .005), indicating that religion had a significant influence on attitudes toward the war in Iraq independent of the other effects in the model.  Post-hoc analyses indicated that non-protestant Christians were significantly more in favor of the war than unreligious respondents (p < .001 using Bonferroni-adjusted post-hoc comparisons), but none of the other groups were significantly different from each other.

There was a significant main effect of race (F[1, 954] = 4.685, p = .031), indicating that race had a significant influence on attitudes toward the war in Iraq independent of the other effects in the model.  The least-squares means indicated that whites were more in favor of the war than other races.

There was a significant race X religion interaction (F[4, 954] = 4.749, p = .001), indicating that the effect of race varied by religion.  Simple effects tests indicated that while protestant whites were more in favor of the war than protestants of other races (p < .001 using Bonferroni-adjusted post-hoc comparisons), this difference was not significant for any of the other races.
D)
Other than the assumption of independence, what are the assumptions of this analysis?  Report how you would determine whether each of these assumptions was met.

Between-subjects ANOVA assumes that the DV is normally distributed within each cell of the design and that the variance of the DV is approximately the same across the different cells in the design.  To check the assumption of normality, you can examine a histogram of the residuals.  You want this histogram to look like a bell-shaped curve, being symmetric and having a single mode.  To check the assumption of equal variances, you can simply obtain the variances within each of your cells.  You can consider this assumption to be met as long as the largest variance is less than 10 times the smallest variance.

Problem 2. (15 points)

A)
Explain the purpose of preplanned contrasts.

Preplanned contrasts allow you to test whether a specific comparison of your group means is significantly different from zero.  It is typically used to compare the mean of one set of groups to the mean of a second set of groups.

B)
Describe a situation where you would use a preplanned contrast.

Let us say that you observed a significant influence of age group on attitude toward technology.  You might use a preplanned contrast if you specifically wanted to see if the mean of the people in the 21-30 age group was significantly different from the average of the means of people in the 10-15 and 16-20 age groups.

C)
Explain the purpose of post-hoc comparisons.

Post-hoc comparisons allow you to compare the mean of each level of an IV to the mean of every other level of an IV, usually with some type of adjustment to prevent an inflation of the familywise error rate.  Post-hocs for an interaction take the form of simple effects tests, where you compare the means for the levels of one IV at each possible combination of the levels of the other IVs in the model.

D)
Describe a situation where you would want to perform post-hoc comparisons.

Let us say that you observed a significant influence of race on attitudes toward technology, but you don’t have any preconceived ideas about why this might be.  In this case you can use post-hoc comparisons to compare the mean attitudes of all of the races to each other to determine the exact nature of the effect.

Problem 3.  (15 points)
A)
Explain the difference between matching at the individual level and matching at the group level.

Matching at the individual level requires that for every person you have in one group, you have a person in each of your other groups with approximately the same value on important characteristics.  In group matching you simply set up your groups so that the average values of important characteristics are approximately the same across the groups.

B)
Provide an example of how you could combine individual-level matching with randomization.  

Every time you find a set of subjects with matched characteristics you randomly determine exactly which one is assigned to each group.

C)
Provide an example of how you could combine group-level matching with randomization.

To combine group-level matching with randomization you must have a full list of your subjects at the start.  What you then do is create your groups such that they have approximately the same mean values on important characteristics, and then randomly determine which group is assigned to each condition.

Problem 4.  (15 points)
A)  
Explain the purpose of including a blocking factor or covariate in an ANOVA.

In ANOVA, the test statistics are weaker whenever you have a large amount of variability in the DV that is not explained by effects in your statistical model.  A blocking factor or covariate is a variable that you think explains variability in your DV but is not necessarily of theoretical interest.  People will often including blocking factors or covariates in their statistical model to reduce the unexplained variability in the DV and thereby improve the tests of the theoretically interesting effects.

B)
Provide two reasons why you might choose NOT to include a potential blocking factor or covariate in your statistical model.

First, if your covariate or blocking factor fails to explain a significant amount of variability in the DV, the loss of power you suffer from increasing the degrees of freedom of your model may be greater than the increase in power you get by having less unexplained variance.  Second, if your blocking factor or covariate is related to the other effects in your model, the reduction in power from multicollinearity may be greater than the gain in power you get by having less unexplained variance.

Problem 5. (15 points)
A)
Explain how having an unbalanced design influences the variance explained by the effects in a multifactor ANOVA.

Having an unbalanced design creates collinearity among your factors.  The presence of collinearity makes it possible for some of the variability in the DV to be explained by several different effects in your model.

B)
Describe how Type I squares are calculated, and explain how you would interpret a significant test statistic calculated using Type I sums of squares.

To compute Type I SS you first create an ordered list of your effects.  You then compute the SS for each effect such that each effect gets credit for the variability it can explain in the DV independent of the effects that appear above it in the list.  The test tells you if a given effect can explain a significant amount of variability in the DV while controlling for the effects that appear above it in the list.

C)
Describe how Type III squares are calculated, and explain how you would interpret a significant test statistic calculated using Type III sums of squares.

To compute Type III SS you simply determine how much variability each of your effects can uniquely explain in the DV.  The test tells you if a given effect can explain a significant amount of variability in the DV while controlling for all of the other effects in the model.

Problem 6  (15 points)

A)
What is the purpose of the chi-square test of independence?

The chi-square test of independence tells you whether there is a significant relation between a categorical IV and a categorical DV.

B)
Explain conceptually how the test statistic for the chi-square test is calculated.  I don’t need to see the formula – just a basic description of what the test is based on will be sufficient.

The test statistic is based on the difference between the expected proportions in each combination of the levels of the IV and the DV (what you would expect if there was no relation between the two variables) with the actual proportions you observe in your data.







