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PROJECT IV


REGRESSION WITH DUMMIES

This project will involve the data in file Proj4.sav.  Suppose you are interested in the effects of cognitive load and modern racism on one's willingness to base attributions on stereotypical behavior.  In an attempt to investigate these effects, I assign each of 48 subjects to one of three levels of cognitive load.  I then measure, via questionnaire, their standing with respect to modern racism.  Finally, after beginning the cognitive load manipulation, I give the subject a vignette which describes the behavior of a given person and gives both stereotype consistent information and information that could be construed as being relevant to the behavior in question.  Finally, I somehow measure the willingness of the subject to attribute the behavior of the target to the sterotype information.  The data in Proj4.sav contain ID, Cogload, Modrac, and Willingness To Stereotype.

1. Use the RECODE option in SPSS to effects code the Cogload variable such that, in the first coded variable, Cogload=1 is assigned a 1, =2 is assigned a 0, and =3 is assigned a -1.  In the second coded variable, assign =2 a 1 and =1 a 0.  (Ignore the modern racism and interaction terms for now).

a. Use regression to answer the question, To what extent can we predict willingness to use stereotypic information from cognitive load?
The results suggest that level of cognitive load is not relevant in the prediction of Willingness To Stereotype,   F(2, 45) = .024, p = .98 (R2 = .001).

b. What is the overall regression equation?  
X1=effects coded var 1

X2=effects coded var 2

ŷ = -.833X1 + 1.229X2 + 47.40

c. What are the meanings of its components?
 bx1 represents the difference between the mean level of Willingness To Stereotype of those in the low cognitive level group (cogload = 1) and the mean level of Willingness To Stereotype of the entire set of group means associated with a one unit change on cognitive load; it tells us how different those who were in the low cognitive load group were relative to the entire set of groups with regard to Willingness To Stereotype (in other words, how eccentric low cognitive load people were relative to the entire group). 

bx2 represents the difference between the mean level of Willingness To Stereotype of those in the moderate cognitive level group (cogload = 2) and the mean level of Willingness To Stereotype of the entire set of group means associated with a one unit change on cognitive load; it tells us how different those who were in the moderate cognitive load group were relative to the entire set of groups with regard to Willingness To Stereotype (in other words, how eccentric moderate cognitive load people were relative to the entire group)

The intercept (47.40) represents the mean of group means.

d. Interpret the semi-partial and bivariate correlations for each of the effects coded variables.
The low vs. everybody distinction has a very weak correlation with Willingness To Stereotype (r = -.007), and accounts for only .0005% of the variance in Willingness To Stereotype. The correlation of X1 indicates a difference in Willingness To Stereotype between low cognitive load and high cognitive load with other effects minimized.

The moderate vs. everybody distinction also has a very weak (albeit stronger than the other comparison) correlation with Willingness To Stereotype (r = .025), and accounts for only .001% of the variance in Willingness To Stereotype. The correlation of X2 indicates a difference in Willingness To Stereotype between moderate cognitive load and high cognitive load with other effects minimized.

Although our squared semi partial correlations are both very small, we can assume that those under moderate cognitive load are more eccentric relative to the entire group than those under low cognitive load (although not by much).

According to Cohen et al. (2003), it is tricky to interpret the Pearson correlations in the case of unweighted effects coding. However, if the sample sizes are the same across all the groups and if the reference group is the same as the base group, then the bivariate correlations can be interpreted as the semipartial correlations from a dummy coding scheme. Therefore, in this example, all of the groups have an equal n value (n=16) making these correlations the same as dummy coded semipartial correlations. 

Therefore, in this example, the low vs. high cognitive load distinction accounts for .00005% of the variance in Willingness to Stereotype, whereas the moderate vs. high cognitive load distinction accounts for .0006% of the variance in Willingness to Stereotype.

e. Show how these results change if Cogload=1 is made to be the uncoded group?  Why do they change?
If cogload=1 is made the uncoded group, the R2 and predicted values of Y stay the same (and they will no matter what coding schema we use). What does change are the partial regression coefficient and semipartial correlation for X1 since this is now a representation of the comparison between people who were in the high cognitive load condition (cogload=3) and everybody else (whereas this variable in the first regression was a comparison between people who were in the low cognitive load condition (cogload=1) and everybody else). 

The semipartial correlation for this variable decreases (from .022 to .010) because the high cog v. everybody else distinction is not AS relevant as the low cog v. everybody else distinction in the prediction of Willingness To Stereotype (and is thus, less eccentric).

Nothing changes for X2 because although the uncoded group has changed, this effects coded variable still represents the comparison between those in the moderate cognitive load condition v. everybody else.

2. Dummy code the Cogload variable such that, in the first coded variable, Cogload=1 is assigned a 1.  In the second coded variable, Cogload=2 gets the 1.  (Once again, ignore the modern racism and interaction terms for now).
a. Use regression to answer the question, To what extent can we predict willingness to use stereotypic information from cognitive load?
Again, the results suggest the exact same thing as they did in 1a, that level of cognitive load is not relevant in the prediction of Willingness To Stereotype,   F(2, 45) = .024, p = .98 (R2 = .001).

b. What is the overall regression equation?  
X1=dummy coded var 1

X2=dummy coded var 2

ŷ = -.437X1 + 1.625X2 + 47.00

c. What are the meanings of its components?
bx1 represents the difference between the mean level of Willingness To Stereotype of those in the low cognitive level group (cogload = 1) and the mean level of Willingness To Stereotype of uncoded group (cogload=3).

46.56 (mean of CL=1) - 47.00 (mean of CL=3) = bx1 (-.44)

bx2 represents the difference between the mean level of Willingness To Stereotype of those in the moderate cognitive level group (cogload = 2) and the mean level of Willingness To Stereotype of uncoded group (cogload=3).

48.63 (mean of CL=2) - 47.00 (mean of CL=3) = bx2 (1.63)

The intercept (47.00) represents the mean of the uncoded group (cogload=3).

In essence, the significance test with the components is the test of significance between the mean of the coded group vs. the mean of the uncoded group.

d. Interpret the semi-partial and bivariate correlations for each of the dummy coded variables.
The low v. high cog. load distinction has a very weak correlation with Willingness To Stereotype (r = -.022), and accounts for only .00005% of the variance in Willingness To Stereotype. Notice the bivariate correlation here is the same as the semipartial correlation from effects coding in number 1 and the semipartial correlation here is the same as the bivariate correlation in number 1. 

The bivariate correlation can just be interpreted as the semipartial correlation in effects coding (and in fact, this is exactly what we got for the semipartial correlation when we effects coded). So if we square r, we can say that .0005% of the variance in Willingness to Stereotype can be accounted for by the low v. everybody  distinction.

The moderate vs. high cog load distinction has a very weak correlation with Willingness To Stereotype (r =  .032), and accounts for only .0006% of the variance in Willingness To Stereotype. In the same vein, if we square r, we can say that .001% of the variance in Willingness to Stereotype can be accounted for by the moderate v. everybody distinction.

Although our squared semi partial correlations are both very small, we can assume that the moderate vs. high distinction is more relevant to prediction of Willingness To Stereotype than the low vs. high distinction (although not by much).

e. Show how these results change if Cogload=1 is made to be the uncoded group?  Why do they change?
If cogload=1 is made the uncoded group, the R2 and predicted values of Y stay the same (and they will no matter what coding schema we use). What does change are the partial regression coefficient and semipartial correlation for X1 since this is now a representation of the comparison between people who were in the moderate cognitive load condition (cogload=2) and people who were in the low cognitive load condition (cogload=1) (whereas this variable in the first regression was a comparison between people who were in the moderate cognitive load condition (cogload=3) and people who were in the high cognitive load condition (cogload=1). 

The semipartial correlation for this variable increase (from .025 to .031) because the moderate vs. low cognitive load distinction is more relevant than the moderate vs. high cognitive load distinction in the prediction of Willingness To Stereotype.

Nothing changes for X2 because although the uncoded group has changed, this dummy coded variable still represents the comparison between those in the low cognitive load condition vs. those in the high cognitive load condition (because the dummy coded group changed from high to low).

Also, the intercept is different because originally we were comparing the mean of Willingness to Stereotype of the high group, but with the new coding scheme, we are now comparing the mean of Willingness to Stereotype information of the low group, changing our intercept from 47.00 (mean of cogload=3) to 46.56 (mean of cogload=1).
3. Use effects coding to address the question, To what extent do cognitive load and modern racism interact to affect willingness to use stereotypic information?  
The addition of the interaction of cognitive load and modern racism to the simple model (with only the main effects of cognitive load and modern racism entered) resulted in a ΔR2 5.3% additional variance accounted for in Willingness To Stereotype. However, neither the simple (p =.125) nor the multiplicative models (p =.140) were found significant. Thus, Willingness To Stereotype is not significantly predicted by the interaction of cognitive load and modern racism.

Do the following for 5 extra credit points.  Use one paragraph to describe your results including the nature of the interaction.  Pick one of the main effect terms and interpret its unstandardized weight.  Do the same for one of the product terms.

Overall, the regression analysis reveals that cognitive load and modern racism account for approximately 17% of the variance in the willingness to use stereotypic information. Further, the main effects of cognitive load and modern racism predict approximately 12% of the variance in willingness to use stereotypic information while the addition of the interaction between cognitive load and modern racism accounts for an additional 5% of variance in willingness to use stereotypic information over and above the main effects. Neither the main effects nor the interaction effects explained a significantly amount of additional variance in willingness to stereotype.
The main effect term for modern racism (b= -.318) is the mean effect of modern racism on willingness to stereotype across all levels of cognitive load [(-.638 + -.206 + -.109/3= -.318)

The interaction term for Interaction 1 (-.320) (modrac*cogload_effects1) reflects the difference between the mean effect of modern racism on willingness to stereotype for those in the low cog load group (-.638) and the mean effect of modern racism on willingness to stereotype across all levels of cognitive load [(-.638 + -.206 + -.109/3= -.318). This tells us that in the low cogload group, for every one unit increase in modern racism, willingness to stereotype decreases by .638, whereas the average decrease in willingness to stereotype associated with a one point increase in modern racism across all levels of cognitive load is less pronounced (b= -.318).

