Psychology 522/622
Winter 2008
Lab #3
Due January 30, 2008 at 10 AM
A.  Some red spruce forests in the Appalachian Mountains show signs of decline, with many dead or dying trees.  Environmental stress may contribute to this decline; decomposition of airborne pollutants such as metals or acids tends to be heavier at high elevations, where red spruce predominate.  The following dataset contains data on elevation and the percentage of dead or badly damaged trees from 64 Appalachian sites.  Eight of the sites are in southern states (West Virginia, Virginia, and North Carolina); the remainder are northern states (New Hampshire, Vermont, and New York).  The dataset is called “trees1.sav”.  The variables are as follows:
Location (X1):  

0 = Southern State, 1 = Northern State
Elevation (X2):  
Elevation above sea level for assessment site (in meters)
Pctdamage (Y):  
Percentage of trees dead or damaged at the site
1.  Regress the percentage trees damaged (Y) on location (X1) and elevation (X2).  Write out the regression equation, and interpret the values (and statistical significance) of the regression constant, both partial regression slope coefficients, and R2.
2.  At  = .01, which of the following null hypotheses can we reject?  (Indicate where on the SPSS output you looked to answer each option.)
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3.  Create a scatterplot of Y-versus-X2 (i.e., a scatterplot with Pctdamage on the vertical axis and elevation on the horizontal axis).  On the scatterplot you turn in, draw the two regression lines derived from your analysis in the first problem above:  one line for X1 = 0 (South) and one line for X1 = 1 (North).  (You can do this in SPSS and then draw the lines roughly by hand or in Excel or any other program you find useful.)
4.  The regression analysis above assumes that the relationship between elevation and percentage damaged is the same for southern and northern sites.  Do the data support this assumption?  Draw separate Y-versus-X2 scatterplots showing the data for southern and northern alone; describe what you see.  
5.  To allow for the possibility of interaction (i.e., the elevation/damage relationship changing with location), we can redo the regression and include an interaction term.  Generate the interaction term by creating a new variable which is the product of location and elevation (i.e., X1*X2).  Regress Y (pctdamage) on X1 (location), X2 (elevation), and X1X2 (location * elevation).  Does this model fit better, as measured by R2, than the simpler model ignoring the interaction? Write out the regression equation and interpret the values (and statistical significance) of the regression constant and all partial regression slope coefficients.  In interpreting the interaction, interpret it both ways (i.e., how the difference in pctdamage between Northern and Southern states depends on elevation and how the relationship between pctdamage and elevation differs by location).

6.  Run separate regressions of damage on elevation for southern and northern sites.  Confirm that the equations from these two regressions match those derived from your slope and intercept dummy variable regressions in part 5.  What does the larger model in part 5 tell us that the separate north and south regressions do not?  Create a scatterplot of Y-versus-X2 and draw the separate regression lines on the same scatterplot using the separate regression equations for northern and southern sites.  Describe what you see.
7.  Now you will get some practice on centering predictor variables and interpreting the results.  Redo part 5 above but this time standardized elevation and include standardized elevation and the interaction term for standardized elevation and location in your regression analysis (along with location which remains the same).  Answer all the questions for part 5.
B.  Find a journal article that illustrates moderated multiple regression. Your task is to find an empirical journal article that uses multiple regression analysis and includes an interaction term.  In no more than one page, you are to summarize the article in general, discuss specifically what was concluded based on the multiple regression analysis with an interaction term (if more than one is presented choose the most interesting one and discuss the conclusion reached from that one test), and offer a brief critique of the paper. Be sure to include a copy of the article with your assignment.

_1135762223.unknown

