
Elaborated Multiple Regression Example 
(Revised Spring 2020) 

 
 
Load the Loyn dataset 
 

loyn <- read.table(file.choose(), header = TRUE) 
 
 
Load packages 
 

install.packages("car") 
library(car) 
install.packages("nortest") 
library(nortest) 

 
 
Exploratory Data Analysis  
 
An assessment of Multicollinearity 
 

cor (loyn[,2:5]) 
 
This produces a pearson correlation matrix with the variables in columns 
2-7 (AREA, YR.ISOL, DIST, GRAZE, ALT).  Note that none of the values 
are very high (r > 0.80).  Thus, we are unlikely to have a problem with 
multicollinearity.  

 
Linearity 

plot (ABUND ~ AREA, data=loyn)   
 
Abundance does seem to have a relationship with area, but it does not 
appear linear.  We can try to transform area to achieve linearity.   
 
plot(ABUND ~ log10(AREA), data=loyn) 
 
This relationship does seem to be linear.  
 
plot (ABUND ~ YR.ISOL, data=loyn)   
 
There does not seem to be a relationship here – linear or otherwise.  
 
plot (ABUND ~ DIST, data=loyn)   



There does not seem to be a relationship here – linear or otherwise.  
 
plot (ABUND ~ GRAZE, data=loyn)   
 
Abundance might have a negative linear relationship with grazing.  
Grazing is not a continuous variable and there seems to be more 
variability toward the middle of the range of grazing.  This might be a bit 
of an issue.  
 
plot (ABUND ~ ALT, data=loyn)   
 
There does not seem to be a relationship here – linear or otherwise.  
 

Performing the multiple regression 
 

area <- log10(loyn$AREA) 
year <- loyn$YR.ISOL 
dist <- loyn$DIST 
graze <- loyn$GRAZE 
alt <- loyn$ALT 
abund <- loyn$ABUND 
 
loyn.lm <- lm(abund ~ area + year + dist + graze + alt, data = loyn) 

 
summary(loyn.lm) 

 
The procedure produced a statistically significant model (F = 11.61, df  = 5 
and 47, p < 0.001).  The model explains about 65% of the variation in 
ABUND. The only independent variable that contributes significantly to 
the model is log10(AREA) (t = 1.489, df = 47, p = 0.002).  

 
Assessing the model  
 
Outliers based on their influence on the model  
 

influence.measures(loyn.lm) 
 

This command produces an influence matrix for each data point and the 
model that we produced.  We are interested in the columns labeled hat 
and cook.d.  There are several hat values that have been flagged (* next to 
the value).  This means that those data points have considerable leverage 
on the model and might deserve more attention.  However, none of the 
Cook’s D values are ≥ 1 so none of the data points have undue influence 



on the model or are likely to be outliers.  Had some of the Cook’s D values 
for some data points been greater than one, we would have needed to 
examine those points as possible outliers and possibly deal with them.  

 
Homogeneity of variance, overall normality, and a visual assessment of outliers 
 

par(mfrow = c(2,2)) 
plot(loyn.lm) 

 
These commands produce four graphs for assessing the fit of the model 
and the validity of the assumptions which the model is based.  The graph 
in the upper left is used to assess the assumption of homogeneity of 
variance.  If a horn (pointed to the right or to the left) was evident in this 
graph, then that would have suggested that the assumption of 
homogeneity of variances had been violated. We do not have a horn.  If a 
horn was evident, we could have looked at other transformations of the 
variables -- maybe.   
 
The graph in the upper right is a q-q plot (described above) used to assess 
multivariate normality after the model is produced (normality of the 
residuals).  Our graph suggests that the distribution of the residuals is 
normally distributed.   
 
The graph in the lower right is a residual/leverage plot that is used to 
identify outliers.  If you look closely at the graph, you can see contours on 
the right side of the graph.  These contours are a visual representation of 
Cook’s D.  If any of the points fall outside of the contour D = 1, then those 
data points should be investigated as possible outliers.  The D = 1 contour 
does not even appear on our graph so we do not have any likely outliers 
(the contour we can see is D =0.5).  
 
   

 
 
 


