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Bias Variance in
Classification

There are several ways to define the concept of bias and variance for classification

problems, but the key tradeoff between them remains.

high bias, low variance
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high variance, low bias
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Dependence of Bias-Variance on Model Complexity 

•" h(x)=sin(2!x) 

•" Regularization parameter "#

•" L=100 data sets 

•" Each with N=25 

•" 24 Gaussian Basis 
functions 
–" No of parameters M=25 

•" Total Error function: 

Low 

Variance 
High bias 

High 

Variance 
Low bias 

High "#

Low "#

20 Fits for 

25 data 
points each 

Red: Average of Fits 
Green: Sinusoid from which 

data was generated  

Result of averaging multiple 

solutions with complex model gives good fit 
Weighted averaging of multiple 

solutions is at heart of Bayesian 
approach: not wrt multiple data  

sets but wrt posterior distribution 

of parameters 
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where ! is a vector of basis functions 
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Bias and Variance 

•! Ensemble methods 

–!Combine learners to reduce variance 
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