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Multiple Regression
LECTURE 13 

Objectives

 At the end of this series of lectures you should be able to: 
 Define terms.

 Describe multiple regression.

 Describe the uses and limitation of multiple regression.

 Explain the assumptions of multiple regression. 

 Describe the different procedures for conducting a multiple regression. 

 Interpret the results of multiple regression. 

 Perform a multiple regression using R.



2/10/2020

2

Review

 Linear regression describes a relationship between a single 
ratio/interval independent variable and a single ratio/interval 
dependent variable. 
 Establish a causal relationship between the independent and 

dependent variable. 

 Allow for the prediction of the value of dependent variable given the 
value for the corresponding independent variable. 

 Linking the results of statistical analyses to graphical interpretation.

 Linear regression is somewhat analogous to a one-way ANOVA.   

Review

 Multiple regression describes the relationship between more than 
one ratio/interval independent variable and a single ratio/interval 
dependent variable. 
 Multiple regression is somewhat analogous to a multi-way ANOVA
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Review

 Canonical correlation analysis describes the relationship between 
one or more independent variables and two or more ratio/interval 
dependent variables. 
 We are not discussing this technique this semester. 

 Canonical correlation analysis is somewhat analogous to a MANOVA. 

Overview

 Intent
 Statistical

 Inflation of the Type I error rate

 Accurately partition the sources of variance.  
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Overview

 Intent
 Uses

 The equation can then be used to predict a value of dependent variable. 

 Explore relationships among multiple variables.  Which independent variables 
influence the dependent variable?

 Adjust data -- You might only be interested in the effect of a single 
independent variable but need to control the contribution of the other 
possible independent variables.

Overview

 Data requirements
 Independent variable – Two or more interval/ratio

 Non-metric variables by included by transforming them into a series of binary 
variables – Dummy variables. 

 Dependent variable – One interval/ratio
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Overview

 Data requirement:  None specified, but debated. 
 Power and predictive ability increases with sample size. 

 The sample size required to maintain an acceptable level of power increases 
as the number of independent variables rises. 

 Minimum cases need to exceed independent variables. 

 Suggested: Cases >= 100 + number of independent variables. 

Rationale
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Regression

 Suppose that the regression on independent variable 1 has an 
r2=0.60 and the regression on independent variable 2 has an r2=0.40.  

 It would be tempting to say that between the two variables we 
explained all of the variation (0.6+0.4=1.00). 

 This would be wrong. 

Rationale

 If the two independent variables are independent of one another, 
then we could set them at a right angle (orthogonal) to each other. 
 Replot the points. 

 Draw a least sum of squares regression line that minimizes the total 
variation about the line for both of the variables. 
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Rationale

Rationale

 The variation then could be divided into the following groups. 
 The variation in the dependent variable explained solely by the first 

independent variable. 

 The variation in the dependent variable explained solely by the second 
independent variable.

 The error or residual variation. 

 The problem of partitioning the variation gets considerable more 
complex as we add more independent variables. 
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Rationale

 It is graphically difficult to demonstrate more than 3 axes that are 
orthogonal to each other. However, it is relatively easy to describe 
these axes mathematically. 

Rationale
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Assumptions

 Random sampling
 Independent observations
 Linearity
 Homogeneity of variances of error terms
 Normality of error terms

Issues

 Interpolation and extrapolation

 Multicollinearity

 Overfitting 

 Outliers 



2/10/2020

10

Issues

 Model selection 
 Entire/Enter

 Stepwise
 Forward

 Backwards

Issues

 Model selection 
 Deciding on the technique depends on your goals. 

 If you need to include all of the variables in the equation, then you have very 
little choice – entire. 

 Make sure you report the adjusted r2.  

 If you want the equation that best explains the dependent variable, go with 
the forwards. 

 If you are confident with your data -- forward is appropriate. 

 If you want a stable solution, go with backwards.
 If you believe there may be problems in your data -- backward is appropriate. 
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Follow-up Analyses

 Possibly repeat multiple regression excluding non-significant 
independent variables. 

 Significance of multiple regression assessed using ANOVA. 
 Significance of the coefficients is assessed using t-tests. 


