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TRANSFORMING COVARIATES

• Linear regression is linear in the parameters

𝑦 = 𝛽0 + 𝛽1𝑥1 + 𝛽2𝑥2 + ⋯ + 𝛽𝑝𝑥𝑝 + 𝜖

• Can have non-linear functions of the covariates

𝑦 = 𝛽0 + 𝛽1 𝑓(𝑥1) + 𝛽2 𝑔(𝑥2) + ⋯ + 𝛽𝑝 ℎ(𝑥𝑝) + 𝜖

and still be linear regression!
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COMMON TRANSFORMATIONS OF X

• Consider just one covariate, x: 

• 𝑦 = 𝛽0 + 𝛽1𝑥 + 𝜖

• Polynomials of x: 

• 𝑦 = 𝛽0 + 𝛽1𝑥 + 𝛽2𝑥2 + ⋯ 𝛽𝑝𝑥𝑝 + 𝜖

• Log of x:

• 𝑦 = 𝛽0 + 𝛽1log(𝑥)  + 𝜖

• Log of y and x:

• log 𝑦 = 𝛽0 + 𝛽1log(𝑥)  + 𝜖
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ℎ𝑒𝑖𝑔ℎ𝑡𝑖 = 𝛽0 + 𝛽𝑚𝑚𝑎𝑙𝑒𝑖 + 𝛽𝑎1
+ 𝛽𝑎1×𝑚𝑚𝑎𝑙𝑒𝑖 𝑎𝑔𝑒𝑖 + 𝛽𝑎2

+ 𝛽𝑎2×𝑚𝑚𝑎𝑙𝑒𝑖 𝑎𝑔𝑒𝑖
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