Name:  _________________________________________________________________

Stat II Exam 2

December 14, 2006

Answer Question 1 (40 points), plus 4 of the questions 2-6 (15 points each).  Please indicate which of the last 5 questions you want to skip.

Problem 1 (40 points)

Examine the output analyzing data from the BODY.sav data set. 

A)
Report the purpose of the analysis provided in the output.  This could be expressed in a single sentence.

This analysis predicts a person’s weight from their chest depth, chest diameter, chest girth, and all possible interactions among these variables.

B)
Report and interpret the test of the overall model, and state how much variability it explains in the dependent variable.

The collection of effects is able to explain a significant amount of variability in weight (F[7, 499] = 383.248, p < .001). The model R-squared = .843, which means that these effects can collectively explain approximately 84.3% of the variability in weight.

C)
Report and interpret the values of each coefficient (i.e., what does the actual value of b1 mean?). 

intercept  = 69.311. This indicates that the expected weight when all of the IVs are at their mean values = 69.311 kg.

coefficient for ZCHDEPTH = 2.887. This indicates that the expected increase in weight with a 1 SD increase in chest depth is 2.887 kg, averaging over the levels of the other variables.

coefficient for ZCHDIAM = 2.667. This indicates that the expected increase in weight with a 1 SD increase in chest diameter is 2.667 kg, averaging over the levels of the other variables.

coefficient for ZCHEGIRTH = 6.619. This indicates that the expected increase in weight with a 1 SD increase in chest girth is 6.619 kg, averaging over the levels of the other variables.

coefficient for depthXdiam = 1.630. This indicates that a 1 SD increase in chest diameter increases the slope between ZCHDEPTH and weight by 1.630, averaging over the levels of chest girth.

coefficient for depthXgirth = -1.159. This indicates that a 1 SD increase in chest girth decreases the slope between ZCHDEPTH and weight by 1.159, averaging over the levels of chest diameter.

coefficient for diamXgirth = -.492. This indicates that a 1 SD increase in chest girth decreases the slope between ZCHDIAM and weight by .492, averaging over the levels of the chest depth.

coefficient for depthXdiamXgirth = .559. This indicates that a 1 SD increase in chest girth increases the coefficient for the interaction between ZCHDEPTH and ZCHDIAM by .559.
D)
Report and interpret the test of each coefficient (i.e., is the test of b1 significant? What does this tell you?).  Be sure to provide theoretical interpretations of any significant effects.

The intercept is significantly different from zero (t[499] = 205.441, p < .001). This gives us the unsurprising finding that the mean weight for people of average chest depth, diameter, and girth is significantly greater than 0.

The coefficient for ZCHDEPTH is significantly different from zero (t[499] = 6.638, p < .001). This tells us that chest depth has a significant influence on weight above and beyond the other effects in the model, such that larger depths are associated with larger weights.

The coefficient for ZCHDIAM is significantly different from zero (t[499] = 5.216, p < .001). This tells us that chest diameter has a significant influence on weight above and beyond the other effects in the model, such that larger diameters are associated with larger weights.

The coefficient for ZCHEGIRTH is significantly different from zero (t[499] = 10.725, p < .001). This tells us that chest girth has a significant influence on weight above and beyond the other effects in the model, such that larger girths are associated with larger weights.

The coefficient for depthXdiam is significantly different from zero (t[499] = 2.667, p =.008). This tells us that the relation between chest depth and weight depends on the chest diameter. Examining the simple slopes plot for this interaction, we can see that the relation between depth and weight is more positive for larger chest diameters.

The coefficient for depthXgirth is significantly different from zero (t[499] = -2.392, p = .02). This tells us that the relation between chest depth and weight depends on the chest girth. Examining the simple slopes plot for this interaction, we can see that the relation between depth and weight is more positive for smaller chest girths.

The coefficient for diamXgirth is not significantly different from zero (t[499] = -1.234, p = .22). This tells us that the relation between chest diameter and weight does not depend on chest girth.

The coefficient for depthXdiamXgirth is significantly different from zero (t[499] = .559, p = .02). This tells us that the two-way interaction between depth and diameter depends on chest girth. Examining the simple slopes plot for this interaction, we can see that the effect of diameter on the relation between chest depth and weight is larger when girths are larger.

E)
Comment on whether the assumptions of this analysis have been met.

The histogram looks approximately normal and the normal probability plot appears to follow a straight line, so the assumption of normality appears to be met. The plots of the residuals against the predicted values and the IVs show approximately the same variability across all levels of these variables, so the assumption of equal variances appears to be met. These same plots do not show any systematic patterns, so there is no evidence that the assumption of independence has been violated. The assumptions of regression therefore appear to be met.

Problem 2 (15 points)

Consider the following model of a three-way interaction:

Y = 2 – 3X1 + 5X2 – 5X3 + 3X1X2 – 2X1X3 + X2X3 – 2X1X2X3
A)
Report the equation relating X1 to Y when X2 = 1 and X3 = -1

Substituting in 1 for X2 and –1 for X3:

Y = 2 – 3X1 + 5(1) – 5(-1) + 3X1(1)– 2X1(-1)+ (1)(-1) – 2X1(1)(-1)

Y = (2 + 5 + 5 – 1) + (-3 + 3 + 2 +2)X1
Y = 11 + 4 X1
B)
Report the equation relating X3 to Y when X1 = 2 and X2 = 2 (note that this uses different variables)

Substituting 2 for X1 and 2 for X2:

Y = 2 – 3(2) + 5(2) – 5X3 + 3(2)(2) – 2(2)X3 + (2)X3 – 2(2)(2)X3
Y = (2 – 6 + 10 + 12) + (-5 – 4 + 2 – 8) X3
Y = 18 – 15X3 

Problem 3 (15 points)

A researcher wanted to determine whether the consumption of dairy products was related to childhood aggression. They decided to conduct an experiment where they had one group of children only drink whole milk, a second group only drink skim milk, and a third group only drink eggnog. They then collected teacher ratings of aggression for each child. The researcher decided to run this analysis in regression using code variables. 

A)
Define a set of dummy code variables for the manipulation and interpret the regression coefficient for each of these variables.

I decided to use eggnog as the reference group.

Values for Dwhole:

1 if in the whole milk condition

0 otherwise

Values for Dskim:

1 if in the skim milk condition

0 otherwise

Coefficient for Dwhole = mean aggression for the whole milk condition – mean aggression for the eggnog condition

Coefficient for Dskim = mean aggression for the skim milk condition – mean aggression for the eggnog condition
B)
Define a set of effect code variables for the manipulation and interpret the regression coefficient for each of these variables.

Again using eggnog as the reference group

Values for Ewhole:

1 if in the whole milk condition

0 if in the skim milk condition

-1 if in the eggnog condition

Values for Eskim:

1 if in the skim milk condition

0 if in the whole milk condition

-1 if in the eggnog condition

Coefficient for Ewhole = mean for the whole milk condition – unweighted grand mean

Coefficient for Eskim = mean for the skim milk condition – unweighted grand mean
Problem 4 (15 points)

Explain how performing a transformation on the IV can affect the residuals in a simple linear regression model. For this question, do not list how different transformations affect the residuals. Instead, logically explain why transforming the IV can change the residuals. You may find that providing an example will help your explanation.

By definition, we compute our residuals as 
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In a simple linear regression, we compute 
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If we perform a nonlinear transformation on our IV (such as any of the power transformations), the distribution of the transformed variable will have a different shape than the original variable. The predicted value 
[image: image3.wmf]i

Y

ˆ

 is a linear function of X, and so the shape of its distribution will be the same as the shape of the distribution of X. Therefore, if we transform the IV, we are necessarily changing the distribution of 
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, which will in turn change the shape of the distribution of the residuals.
Problem 5 (15 points)

Let us say that you wanted to perform a set regression to determine whether two different measures of personality (extroversion and neuroticism) could explain variability in acting ability above and beyond a set of demographic variables (age and education). Explain how you could compute R2 change for the personality set based on the regression sum of squares and error sum of squares for two separate regression models. Explain what the two models would be, and the formula for R2 change.

Let the first regression model be

Y = b0 + b1*age + b2*education

and the second regression model be

Y = b0 + b1*age + b2*education + b3*extroversion + b4*neuroticism 

The R2 change is equal to the proportion of variability that the second model can explain above and beyond the first model. This proportion is equal to the amount of variability explained by the second model above and beyond that explained by the first model divided by the total amount of variability in the DV. You can therefore calculate it using the following equation:
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Problem 6 (15 points)

Describe two things that sequential regression will do that regular multiple regression will not do.

First, sequential regression will provide more powerful tests of IVs that you include high in your list because it will give them “credit” for any variance that is jointly explained with IVs that appear later in the list. 

Second, sequential regression allows you to partition the variance in the DV, so that any variance that can be explained by your regression model is assigned to a specific IV.
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