
SOC 3811/5811: 
BASIC SOCIAL STATISTICS

Multiple Regression



Multiple Regression 
with k Independent Variables

We’ve seen how to estimate regression models that include 
two continuous predictor variables (X1 and X2) and  a 
continuous response variable (Y)

Extension #1: Models with k continuous predictor variables 
(X1 through Xk) and a continuous response variable (Today)

Extension #2: Models with k predictor variables—some of 
which are continuous and some of which are discrete—and 
a continuous response variable (Bonus Material)

Extension #3: Models with k predictor variables and a 
discrete response variable (SOC 5811 and 8811)



Interpreting Multiple Regression 
Coefficients

How are a and bk interpreted in the equation:

Intercept a:

The intercept, a, equals the predicted value of Y when each of the 
k predictor variables (X1 through Xk) equal 0

Multiple regression coefficient (or slope) bk:

Multiple regression coefficient bk represents the expected change 
in Y associated with a one unit increase in Xk, controlling for all 
other predictors in the model
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Coefficient of Determination

As before, we can use R2 to express the proportion of 
variation in Y that is accounted for by the predictor 
variables



Testing Hypotheses about r2
Y•X1…Xk

Do the k predictor variables collectively explain any of the 
variation in Y?

We use R2
Y•X1…Xk to estimate r2

Y•X1…Xk

As before, another way to express R2
Y•X1…Xk is:

where SSREGRESSION = SSTOTAL – SSERROR
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Testing Hypotheses about r2
Y•X1…Xk

The hypothesis test for r2
Y•X1…Xk is an F test with dfNUM=k 

and dfDENOM=N—k—1



Testing Hypotheses about r2
Y•X1…Xk

The F statistic when there are k predictors is

Computationally:
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Testing Hypotheses about bk

Can we conclude that bk is different from 0?

We use bk to estimate bk

In the model with k predictor variables the variance of the 
sampling distribution of bk is
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Testing Hypotheses about bk

The hypothesis test for bk is a t tests with N-k-1 degrees of 
freedom (because MSERROR has N-k-1 degrees of freedom)



Testing Hypotheses about bk

The t statistic for bk is

( )( )( )2

...XXX

2

X

ERROR

k

b

k
1kN

1k1kk

1

R11Ns

MS

0-b

s

0-b
t

−
•

−−

−−

==









What did we learn about the world???



MEN

NOW what did we learn about the world???


