
Solution Set: Linear Regression 

1.  Form 𝑋 = �

1 0
1 1
1 2
1 3

� and 𝒚 = �

2
1
4
4

�. 

The coefficients 𝛽0,𝛽1 for the best fit line 𝑓(𝑥) = 𝛽0 + 𝛽1𝑥 are given by �𝛽0𝛽1
� = (𝑋𝑇𝑋)−1𝑋𝑇𝒚. 
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Thus, the best fit line is given by 
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The predicted value for 𝑥 = 4 is 𝑓(4) = 14
10

+ 9
10
∙ 4 = 5. 
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The coefficients 𝛽0,𝛽1,β2 for the best fit line 𝑓(𝑥1, 𝑥2) = 𝛽0 + 𝛽1𝑥1 + β2𝑥2 are given by 

�
𝛽0
𝛽1
𝛽2
� = (𝑋𝑇𝑋)−1𝑋𝑇𝒚. 

𝑋𝑇 = �
1 1 1 1
0 1 0 1
0 0 1 1

�  ⟹ 𝑋𝑇𝑋 = �
1 1 1 1
0 1 0 1
0 0 1 1

� �

1 0 0
1 1 0
1 0 1
1 1 1

� = �
4 2 2
2 2 1
2 1 2

� 



 

    ⟹ (𝑋𝑇𝑋)−1 =

⎣
⎢
⎢
⎢
⎡
3
4

− 1
2

− 1
2

− 1
2

1 0

−1
2

0 1 ⎦
⎥
⎥
⎥
⎤
  

 

    ⟹ (𝑋𝑇𝑋)−1𝑋𝑇𝒚 =
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Thus, the best fit plane is given by 
 

 𝑓(𝑥1,𝑥2) = 1
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The predicted value for 𝑥 = �22� is 𝑓(2, 2) = 2 1
4
. 

 


