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Bias-Variance 

Trade-Off 

𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑡𝑒𝑠𝑡 𝑒𝑟𝑟𝑜𝑟 = 𝐸 𝐵𝑖𝑎𝑠 + 𝐸 𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒 + 𝐸(𝜖) 

𝐸(𝜖) 

Variance of error, Irreducible 

 𝐸 𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒   

Amount by which predicted function will change if we change training dataset 

 𝐸 𝐵𝑖𝑎𝑠  

Error due to approximation of complex relationship as a simpler model such as 

linear model 
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Variance 

Population regression line 

Sample regression line 

Less Flexible method 

More Flexible method 
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Bias 

𝐸 𝐵𝑖𝑎𝑠  

Error due to approximation of complex relationship as a simpler model such as 

linear model 
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Bias-Variance 

Trade-Off 

Bias + Variance 

Bias 

Variance 

The Tradeoff 

If we try to decrease one by changing model 

flexibility, other one increases 


