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Multiple Regression II 
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Estimation of Regression Coefficients 
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The Extra Sum of Squares 

 

An extra sum of squares measures the marginal reduction in the error sum 

of squares when one or several predictor variables are added to the 

regression model, given that other predictor variables are already in the 

model. Equivalently, one can view an extra sum of squares as measuring 

the marginal increase in the regression sum of squares when one or several 

predictor variables are added to the regression model. We first utilize an 

example to illustrate these ideas, and then we present definitions of extra 

sums of squares and discuss a variety of uses of extra sums of squares in 

tests about regression coefficients. 

Example (Book: page 256) Body fat example, 
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From the example, we define 
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Uses of Extra Sums of Squares in Tests 
for Regression Coefficients 

 

 

 

 

We, now show that this can also be done using the extra sum of squares. 
Let us consider the first-order regression model with three predictor 
variables: 
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And this can be compared with the critical region F(1, n-4) to have the 

decision.  

Remark:     F-statistic in this case also equal to (t-statistic)2 

Example: 

In the body fat example, can we remove the X3 from the model? 

Solution 

1- H0: B3=0     vs     H1: B3≠0 

2-  
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3-  

 

Remark: if we use t-test we see that 

 

 

Test whether Several Coefficients 
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Example: 

In the body fat example, can we remove the X2 and X3 from the model? 

  

 

 


