Psychology 522/622
Winter 2008
SAMPLE LAB 3 ASSIGNMENT
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.
Ŷ = -60.152 + 49.78(location) + .057(elevation)

Constant: the percent of damaged trees in Southern states at sea level 

Location: holding elevation constant, Northern states are expected to have approximately 49.78% more damaged trees than Southern states.

Elevation: in Southern states, a one meter increase in elevation is expected to lead to a .057% increase in damaged trees.

R2: location and elevation account for 38% of the variance in percent of damaged trees
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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Coefficients table:

Betaconstant; p value for constant

Betaloc; p value for location

Betaelev; p value for elevation

Betaloc = Betaelev = 0; R/R2, found in the Model Summary table and F, found in the

ANOVA summary table
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.)
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Equations for lines drawn in above:

meanelevation = 952.83

SDelevation = 218.90
North
Ŷ = -60.152 + 49.78(location) + .057(elevation)

    = -60.152 + 49.78(1) + .057(elevation)

    = -10.372 + .057(elevation)

1SD above

Ŷ = -10.372 + .057(1171.73)

Ŷ = 56.42

Coordinates for this point: x = 1171.73, y = 56.42

1SD below

Ŷ = -10.372 + .057(733.93)

Ŷ = 31.46

Coordinates for this point: x = 733.93, y = 31.46

South

Ŷ = -60.152 + 49.78(location) + .057(elevation)

    = -60.152 + 49.78(0) + .057(elevation)
    = -60.152 + .057(elevation)

1SD above

Ŷ = -60.152 + .057(1171.73)

Ŷ = 6.64

Coordinates for this point: x = 1171.73, y = 6.64

1SD below

Ŷ = -60.152 + .057(733.93)

Ŷ = -18.32

Coordinates for this point: x = 733.93, y = -18.32

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.  
[image: image3.emf]ELEVATION (meters)

1800 1600 1400 1200 1000

Percent Trees Damaged

30

20

10

0

Location: South

[image: image4.emf]ELEVATION (meters)

1200 1000 800 600

Percent Trees Damaged

100

80

60

40

20

0

Location: North


The data do not seem to support the assumption that the slope for elevation is equal for Southern and Northern states. For Southern states, it looks like there may be a negative linear relationship between percent of trees damaged and elevation, whereas for Northern states there is clearly a positive linear relationship. 

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? 
Yes, R2 ignoring the interaction = .379; R2 including the interaction = .544
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).

Ŷ = 37.284 -78.62(location) - .017(elevation) + .108(interact)

Regression constant: for Southern states at sea level (i.e., 0 elevation) the expected value for percent of damaged trees is 37.284. This value is not significant, p = .15.
Location: holding all else constant, Southern states are expected to have 78% more damaged trees than Northern states (alternatively, Northern states are expected to have 78% fewer damaged trees than Southern states). This partial regression coefficient is statistically significant, p < .01. 
Elevation: holding all else constant, we would expect that a one meter increase in elevation would lead to a .017 decrease in the percent of damaged trees in Southern states. This partial regression coefficient is not statistically significant, p > .05.
Interaction: 

Location as moderator: The interaction between location and elevation is significant, B = .108, p < .01, indicating that as location changes from Southern to Northern states, every meter increase in elevation will result in a .108% increase in damaged trees. Thus, the relationship between elevation and percent of trees damaged depends on location. For Northern states, the relationship between elevation and percent of trees damaged is positive, such that the percent of damaged trees increases as elevation increases. [Note: here I am focusing on the .091 value below] For Southern states, on the other hand, the relationship between elevation and percent of damaged trees is negative, suggesting that the percent of damaged actually decreases as elevation increases. [Note: here I am focusing on the -.017 value below]
Elevation as moderator: The interaction between location and elevation is significant, B = .108, p < .01, indicating that every meter increase in elevation will result in .108% more damaged trees in Northern states than in Southern states. Thus, the relationship between location and percent of trees damaged depends on elevation. At high levels of elevation, the relationship between location and percent of trees damaged is large and positive, indicating that Northern trees suffer more damage at higher levels of elevation than Southern trees. [Note: here I am focusing on the 47.93 value below] At low level of elevations, the relationship between location and percent of damaged trees is small. [Note: here I am focusing on the .64 value below] This suggests that both Northern and Southern regions have similar percentages of damaged trees at low levels of elevation. 
Equations used in interpretation above:

Ŷ = 37.284 -78.62(location) - .017(elevation) + .108(interact)

meanelevation = 952.83

SDelevation = 218.90
North
Ŷ = 37.284 -78.62(1) - .017(elevation) + .108(1*elev)

Ŷ = -41.34 + .091(elevation)

South

Ŷ = 37.284 -78.62(0) - .017(elevation) + .108(0*elev)
Ŷ = 37.284 - .017(elevation)

High Elevation (+1SD; 1171.73meters)
Ŷ = 37.284 -78.62(location) - .017(1171.73) + .108(1171.73*location)
Ŷ = 17.36 + 47.93(location)

Low Elevation (-1SD; 733.93meters)

Ŷ = 37.284 -78.62(location) - .017(733.93) + .108(733.93*location)
Ŷ = 24.81 + .64(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?  
Equations based on separate North/South regressions

North

Ŷ = -41.34 + .091(elevation)

South

Ŷ = 37.284 -.017(elevation)

Yes, the equations are the same. The larger model gives us an R2 for all of our variables, plus the interaction term. The separate regressions do not. We also do not know from the separate regressions if the interaction between location and elevation is significant.
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.
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Equations for lines drawn in above:

meanelevation = 952.83

SDelevation = 218.90
North: Ŷ = -41.34 + .091(elevation)

1SD above

Ŷ = -41.34 + .091(1171.73)

Ŷ = 65.29

1SD below

Ŷ = -41.34 + .091(733.93)

Ŷ = 25.45

South: Ŷ = 37.284 -.017(elevation)

1SD above

Ŷ = 37.284 -.017(1171.73)

Ŷ = 17.36

1SD below

Ŷ = 37.284 -.017(733.93)

Ŷ = 24.81

It appears that for Northern states, the percent of damaged trees increases with elevation. For Southern states, however, the relationship between elevation and percent of damaged trees is slightly negative, such that increases in elevation are associated with decreases in percent of damaged trees.

7.  Now you will get some practice on centering predictor variables and interpreting the results.  Redo part 5 above but this time standardize 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.
Ŷ = 20.88 + 24.66(location) – 3.77(Zelevation) + 23.73(Zinteract)

Regression constant: for Southern states at the mean of elevation the expected value for percent of damaged trees is 20.88. This value is significantly different than zero, p = .02.
Location: At average levels of elevation, Southern states are expected to have 24.66% fewer damaged trees than Northern states (alternatively, Northern states are expected to have 24.66% more damaged trees than Southern states). This partial regression coefficient is statistically significant, p < .01.
Elevation: holding all else constant, we would expect that an increase of 218.90 meters (i.e., 1SD) in elevation would lead to a 3.77 percent decrease in damaged trees in Southern states. This partial regression coefficient is not statistically significant, p > .05.
Location as moderator: The interaction between location and elevation is significant, B = 23.73, p < .01. The relationship between elevation and percent of trees damaged depends on location. For Northern states, the relationship between elevation and percent of trees damaged is positive, such that the percent of damaged trees increases as elevation increases. [Note: here I am focusing on the 19.96 value below] For Southern states, on the other hand, the relationship between elevation and percent of damaged trees is negative, suggesting that the percent of damaged actually decreases as elevation increases. [Note: here I am focusing on the -3.77 value below]

Elevation as moderator: The interaction between location and elevation is significant, B = 23.73, p < .01. The relationship between location and percent of trees damaged depends on elevation. At high levels of elevation, the relationship between location and percent of trees damaged is large and positive, indicating that Northern trees suffer more damage at higher levels of elevation than Southern trees. [Note: here I am focusing on the 48.39 value below] At low level of elevations, the relationship between location and percent of damaged trees is small. [Note: here I am focusing on the .93 value below] This suggests that both Northern and Southern regions have similar percentages of damaged trees at low levels of elevation. 

Equations used in interpretation above:

Ŷ = 20.88 + 24.66(location) – 3.77(Zelev) + 23.73(Zelev*location)

meanelevation = 0

SDelevation = 1
North
Ŷ = 20.88 + 24.66(1) – 3.77(Zelev) + 23.73(Zelev*1)

Ŷ = 45.54 + 19.96(Zelev)

South

Ŷ = 20.88 + 24.66(0) – 3.77(Zelev) + 23.73(Zelev*0)

Ŷ = 20.88 – 3.77(Zelev)

High Elevation (+1SD)
Ŷ = 20.88 + 24.66(location) – 3.77(1) + 23.73(1*location)
Ŷ = 17.11 + 48.39(location)

Low Elevation (-1SD)

Ŷ = 20.88 + 24.66(location) – 3.77(-1) + 23.73(-1*location)
Ŷ = 24.65 + .93(location)

Supplemental Info:

You could actually compute the predicted means you would use in graphing the interaction and describe the differences in those means. See below for an example of this.

North

Ŷ = 45.54 + 19.96(Zelev)

1SD above

Ŷ = 45.54 + 19.96(1)

Ŷ = 65.50

1SD below

Ŷ = 45.54 + 19.96(-1)

Ŷ = 25.58

South

Ŷ = 20.88 – 3.77(Zelev)

1SD above

Ŷ = 20.88 – 3.77(1)

Ŷ = 17.11

1SD below

Ŷ = 20.88 – 3.77(-1)

Ŷ = 24.65

Location as moderator: the relationship between elevation and percent of trees damaged depends on location. For Northern states, the percent of damaged trees is higher at high levels of elevation (predicted mean = 65.50) than is the damage at low levels of elevation (predicted mean = 25.58). For Southern states, the percent of damaged trees is slightly lower at higher levels of elevation (predicted mean = 17.11) than at lower levels of elevation (predicted mean = 24.65).

High Elevation
Ŷ = 17.11 + 48.39(location)

North
Ŷ = 17.11 + 48.39(1)

Ŷ = 65.60

South
Ŷ = 17.11 + 48.39(0)

Ŷ = 17.11

Low Elevation

Ŷ = 24.65 + .93(location)

North

Ŷ = 24.65 + .93(1)

Ŷ = 25.58

South

Ŷ = 24.65 + .93(0)

Ŷ = 24.65

Elevation as moderator: the relationship between location and percent of trees damaged depends on elevation. At low levels of elevation, the difference between percent of damaged trees in the North (predicted mean = 25.45) and South (predicted mean = 24.81) is very small. However, at high levels of elevation, the percent of damaged trees in the North (predicted mean = 65.29) is much higher than in the South (predicted mean = 17.36). 
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