Name:  _________________________________________________________________

Stat II Exam 2

December 9, 2004

Answer Question 1 (36 points), plus 4 of the questions 2-6 (16 points each).  Please indicate which of the last 5 questions you want to skip.

Problem 1

Review the output provided based on an analysis of the FLYMORT.sav data.  Discuss what conclusions you can draw from this analysis.  Be sure your discussion includes the following.

A)
A description of what analysis was performed.

The analysis uses the number of flies alive at the beginning of the day and a cubic polynomial function of the day number to predict the logarithm of the mortality rate.

B)
An explanation of whether you feel the analysis was appropriate or not.

The graph of the relation between the day number and the logarithm shows two changes in direction, indicating a cubic relation between the day number and the logarithm of the mortality rate.  The model tests a cubic relation, so this is appropriate.  The analysis centers the day variable before constructing the polynomial terms, which also is appropriate.  The analysis appears to have been performed correctly.

C)
An interpretation of the test of the overall model.

The overall regression model is able to explain a significant amount of the variability in the logarithm of the mortality rate (F[4, 131] = 120.538, p < .001).  This also means that our collection of IVs can be used to predict the mortality rate, since we can transform the predicted logarithm values back into the raw mortality rate scores using the exponential function.

D)
Interpretations of the tests of the individual coefficients.  You do not need to directly interpret the values of the coefficients.

The test for ZDAY is significant (t[131] = -14.79, p < .001), indicating that there is a independent linear relation between the day number and the logarithm of the mortality rate, averaging over the entire range of ZDAY.  The test for ZDAY2 is significant (t[131] = 2.157, p = .003), indicating that there is an independent quadratic relation between the day number and the logarithm of the mortality rate, averaging over the entire range of ZDAY.  The test for ZDAY3 is significant (t[131] = 10.476, p < .001), indicating that there is an independent cubic relation between the day number and the logarithm of the mortality rate.  The test for LIVING is not significant (t[131] = -.554, p = .581), indicating that there is not an independent relation between the number of flies living at the beginning of the day and the logarithm of the mortality rate.

E)
Interpretation of the test of the IV sets.

There is one test of an IV set, testing whether ZDAY, ZDAY2, and ZDAY3 can jointly explain a significant amount of variability in the logarithm of the mortality rate independent of the number of flies alive at the beginning of the day.  The test indicates that this variable set can independently explain a significant amount of variance (F[3, 131] = 102.879, p < .001).  This means that a cubic function of the day number can be successfully used to predict the mortality rate, independent of the number of flies alive at the beginning of the day.

Problem 2

A)
Explain what it means to center a variable.

To center a variable, you subtract the mean value of that variable from every observation on that variable.  The resulting variable will then have a mean of zero.

B)
Explain why you should center your IVs before creating interaction terms.

Let us say that you estimate the following linear regression model.

Y = b0 + b1*X1 + b2*X2 + b3*X1*X2

The coefficient b1 will be equal to the slope between X1 and Y when X2 = 0, and the coefficient b2 will be equal to the slope between X2 and Y when X1 = 0.  These values will only be useful if there is something interesting about the points where X1 and X2 are equal to zero.  When we center our IVs, we make it so that the means of these variables are equal to zero.  This means that b1 will be equal to the slope between X1 and Y when X2 is equal to its mean, and b2 will be equal to the slope between X2 and Y when X1 is equal to its mean.  It turns out that the slope between one IV and the DV when the second IV is equal to its mean is the same thing as the average slope between the first IV and the DV.  This is how we typically define a main effect, so by centering our IVs we can make it so the coefficients on the linear terms represent the main effects of those variables on the DV.  There are similar parallels to the interpretation of lower-order interactions in the presence of higher order interactions, so that they only become interpretable when we center our IVs.
Problem 3

A researcher conducts a regression analysis using two variables related to a subject’s personality (Extroversion and Aggression) and three variables related to academic achievement (IQ, GPA, and their total SAT score) to predict their change in anxiety following a treatment.

A)  
Describe how you could use SPSS to test whether each set of variables can uniquely explain a significant amount of variability in the change in anxiety.

We can test for the independent influence of a variable set in SPSS by running a regression model with multiple blocks.  You would put all of the variables not in the set into the first block, and all of the variables in the set into the second block.  SPSS will then provide you with a test comparing the R2 for the model containing only the variables in the first block to the R2 for the model containing the variables in both the first and the second block.  We use this as a test of the independent influence of the variable set.

B)
Explain why this procedure is appropriate – what does comparing two regression models have to do with the unique contribution of a variable set?

The R2 for the first model (containing the variables not in the set) measures how much variability that the variables not in our set can explain in the DV, including any variability that is jointly explained by variables in the set.  This means that the only way that the second model can improve on this R2 would be if the variables in the set could explain some variability in the DV that is not already explained by the variables not in the set.  The difference between the R2 of the two models therefore measures how much of our DV can be explained only by variables in our IV set.

Problem 4

Explain the difference between having multicollinearity between two IVs and having an interaction between two IVs.

Multicollinearity refers the situation where the same variance in the DV can be explained by two different IVs.  An interaction, on the other hand, implies that the relation between one of the IVs and the DV depends on the level of the second IV.  The presence of multicollinearity doesn’t not mean that the relationships between your IV changes at all – it just means that the variables have some variance in common that they can predict.  You can have multicollinearity even if the relation between the first variable and the DV is the same across all of the different levels of the second IV.  Similarly, you can have an interaction effect between two IVs even when they are completely uncorrelated.

Problem 5

Explain why the presence of suppression effects can make interpreting the results from a sequential regression difficult.

When you have a suppression effect, the coefficient for one of your IVs is larger when a second IV is included in the model compared to when the first IV is by itself.  Suppression effects occur because the variability in the first IV that is related to the second IV is not related to the DV.  Since tests in multiple regression consider the independent part of each IV, the exclusion of the unpredictive variance in the first IV actually helps its test.  For this reason, you will typically not want to include the first IV in your regression model without also including the second IV, since the inclusion of the second IV will give you a better and cleaner test of the first IV.  However, when you perform a sequential regression, you enter your variables into your regression model one at a time so that any common variance is assigned to variables that appear higher in the list.  This is good for standard multicollinearity effects, but can prevent you from taking advantage of any suppression effects.  Since you can argue that best test of variables affected by a suppression effect is when both IVs are in the model, the results you get from a sequential regression will not be the best way to evaluate your IVs.

Problem 6

Explain how you can draw conclusions about the relationship between the original IV and DV based on a regression using transformed variables.

Let us say that you are able to use linear regression to relate a transformation of your IV to a transformation of your DV.  While it is true that you cannot use this to claim that there is a direct linear relation between your IV and your DV, it should be clear that you can still use this equation to predict values of your DV based on values of your IV.  All that you need to do is apply the appropriate transformation before putting the IV into the regression equation, and then apply the appropriate inverse transformation to the predicted value from the regression to obtain a predicted value expressed on the same scale as the original DV.  Because of this, the tests of the overall model and of the individual coefficients are representative of the ability of the IV to predict the DV.

