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Multiple Linear Regression 
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Estimation of Regression Coefficients 

 









 

00

1 11

1
1

1

( ' ) '

, ( ' ) '

p
p

b

b
b X X X Y

b

Y Xb X HY H X X X X

















                      

   

 

 

 

Statistical inference for the multiple linear model 

 

Lemma: 
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Proof 
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This show that the Least square estimate of   is an unbiased estimator. 
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Example: (Dwaine Studios) 
 

Form the estimated model, we get  

 

 

Hence,  

 

' 2180.927
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and  

 

 1( ) ( ' )Var MSE X X   
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Take the square root of the diagonal we get 
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Calculate the variance in Dwaine Studios, Inc. data. 
# How to read txt file in R  

mat <- scan('DSD.txt') 

mat <- matrix(mat, ncol = 3, byrow = TRUE) 

X1=mat[,1] 

X2=mat[,2] 
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Y=mat[,3] 

n=length(mat[,1]) 

one=as.vector(rep(1, n)) 

X=cbind(one,X1,X2) 

b=solve(t(X)%*%X)%*%t(X)%*%Y 

model=lm(Y~X1+X2) 

 

e=model$residual 

SSE=t(e)%*%e 

MSE=SSE[1,1]/18 

varb=MSE*solve(t(X)%*%X) 

SEb0=sqrt(varb[1,1]) 

SEb1=sqrt(varb[2,2]) 

SEb2=sqrt(varb[3,3]) 

summary(model) 

 

Confidence Interval of the multiple linear regression model 

coefficients 

 

The 100(1 )% confidence interval for the model coefficients can be 

obtained by 

 
1 / 2, ( ), 0,1,2,....,i in pt SE i p     
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Example: (Dwaine Studios) 
 

Form the estimated model, calculate 95% C.Is for the model coefficients 

 

68.9 1.46 1 9.37 2.Y X X     

 

 

   
0 0 0 01 / 2, 0.975,18( ) ( )
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confint(model,level=0.95) #CIs for all parameters 

 

 


