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Multiple Linear Regression 
 
In This chapter, we generalized the simple linear regression model as 

 

 

 

 

 

 

This model can be specialized for different cases as follows 
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1- Simple linear model when p=2 

0 1 1 ,Y X      

 

2- Model with some Qualitative Predictor Variables 

0 1 1 2 2 ,Y X X        

  

This model cab be used in different applications such as: 

 

 

3- Polynomial regression 
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4- Transformed Variables 

 

 

5- Interaction Effects 
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6-Combination of Cases 

 

 

 

 

General Linear Regression Model in Matrix Terms 
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Estimation of Regression Coefficients 

 

 

 

Hence 
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The prove is similar to the simple linear model in the matrix form. 

 

Example: Multiple Regression with Two Predictor Variables (Dwaine 
Studios) 
 

Dwaine Studios, Inc., operates portrait studios in 21 cities of medium size. 
These studios specialize in portraits of children. The company is 
considering an expansion into other cities of medium size and wishes to 
investigate whether sales (Y)- thousands- in a community can be 
predicted from the number of persons aged 16 or younger in the 
community (X1)- thousands- and the per capita disposable personal 
income in the community (X2 )- thousands. Data on these variables for 
the most recent year for the 21 cities in which Dwaine Studios is now 
operating are shown below: 
 

city  X1  X2  Y 

1  68.5  16.7  174.4 

2  45.2  16.8  164.4 

3  91.3  18.2  244.2 

4  47.8  16.3  154.6 

5  46.9  17.3  181.6 

6  66.1  18.2  207.5 

7  49.5  15.9  152.8 

8  52  17.2  163.2 

9  48.9  16.6  145.4 

10  38.4  16  137.2 

11  87.9  18.3  241.9 

12  72.8  17.1  191.1 

13  88.4  17.4  232 

14  42.9  15.8  145.3 

15  52.5  17.8  161.1 

16  85.7  18.4  209.7 

17  41.3  16.5  146.4 

18  51.7  16.3  144 

19  89.6  18.1  232.6 

20  82.7  19.1  224.1 

21  52.3  16  166.5 
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# How to read txt file in R  

mat <- scan('DSD.txt') 

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

X1=mat[,1] 

X2=mat[,2] 

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) 

summary(model) 

 

then we obtain 

68.9 1.46 1 9.37 2.Y X X     

The model coefficients can be interpreted as: 

1- There is -68.9 of the sales when X1 and X2 are zeros  

2- When in population size increases by one unit (thousand), the sales 

increases by  1.46 thousand with fixed income. 

3-  When in income increases by one unit (thousand), the sales 

increases by 9.37 thousand with fixed population zise. 


