
MULTIVARIATE LINEAR REGRESSION MODEL 
 
 
Consider a data set where we have n observations (cases) on m outcomes (dependent variables) 
with p explanatory variables (independent variables). 
 
 

Y = X β + ε 
n × m n × (p+1) (p+1) × m  n × m 

 
 
β̂  = (X ′ X)-1 X ′ Y 
 
ε = Y – X β 
 
ε′ε = (Y – X β)′ (Y – X β)    error SSCP 
 
 
 
The OLS task in this model is to minimize trace[(Y – X β)′ (Y – X β)] 
 
Also, OLS estimates of  minimize the generalized variance:  |(Y – X β)′ (Y – X β)| β̂
 
 
Ŷ  = Xβ  = X(X′X)ˆ -1X′Y 
 

ŶYˆ −=ε = [I-X(X′X)-1X′]Y 
 
 
Y′ Y = ( + )′ ( + ε ) = ′  + ′Ŷ ε̂ Ŷ ˆ Ŷ Ŷ ε̂ ε̂  + 0 + 0 = SSR + SSE = SST 
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