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population linear regression model with one 

regressor 
𝑌𝑖 = 𝛽0 + 𝛽1𝑋𝑖 + 𝜖𝑖, 𝑖 = 1,… , 𝑛 

OLS estimator of the slope (𝛽1) 𝑏1 =
∑ (𝑋𝑖 − �̅�)(𝑌𝑖 − �̅�)𝑛
𝑖=1

∑ (𝑋𝑖 − �̅�)2𝑛
𝑖=1

 

OLS estimator of the intercept (𝛽0) 𝑏0 = �̅� − 𝑏1�̅� 

OLS predicted values �̂�𝑖 = 𝑏0 + 𝑏1𝑋𝑖 

OLS residuals 𝑒𝑖 = 𝑌𝑖 − �̂�𝑖 

explained sum of squares 𝐸𝑆𝑆 =∑(�̂�𝑖 − �̅�)
2

𝑛

𝑖=1

 

total sum of squares 𝑇𝑆𝑆 =∑(𝑌𝑖 − �̅�)2
𝑛

𝑖=1

 

sum of squared residuals 𝑅𝑆𝑆 =∑𝑒𝑖
2

𝑛

𝑖=1

 

regression 𝑅2 𝑅2 =
𝐸𝑆𝑆

𝑇𝑆𝑆
= 1 −

𝑅𝑆𝑆

𝑇𝑆𝑆
 

t-statistic for testing 𝛽1 𝑡 =
𝑏1 − 𝛽1,0
𝑠. 𝑒. (𝑏1)

 

95% confidence interval for 𝛽1 (for large n) 𝑏1 ± 1.96 × 𝑠. 𝑒. (𝑏1) 

adjusted R-square (�̅�2) �̅�2 = 1 −
𝑅𝑆𝑆

𝑇𝑆𝑆
(

𝑛 − 1

𝑛 − 𝑘 − 1
) 

F-statistic 𝐹 =
(𝑅𝑆𝑆𝑅 − 𝑅𝑆𝑆𝑈)/𝑞

𝑅𝑆𝑆𝑈/(𝑛 − 𝑘𝑈 − 1)
 

F-statistic 𝐹 =
(𝑅𝑈

2 − 𝑅𝑅
2)/𝑞

(1 − 𝑅𝑈
2)/(𝑛 − 𝑘𝑈 − 1)

 

  

 


