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Polynomial Curve Fitting
C. M. Bishop, 2016, 
Pattern Recognition 
and Machine Learning



3

Forward and Inverse WΦ ±Φ {ǘƻƴŜΣ нлмоΣ .ŀȅŜǎΩ wǳƭŜ

q x
Hypothesis Data (evidence)

Model Data (evidence)

Parameter Variable

Posterior ὴ—ȿὼ

Marginal likelihood
ὴὼ



4

Sum-of-Squares Error Function
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0th Order Polynomial
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1st Order Polynomial
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3rd Order Polynomial
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9th Order Polynomial
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Over-fitting

Root-Mean-Square (RMS) Error:
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Polynomial Coefficients   

ÅNo regularization

ÅNot enough number of training data
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Data Set Size 

9th Order Polynomial
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Data Set Size 

9th Order Polynomial
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Regularization

Penalize large coefficient values
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Regularization 
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Regularization 
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Regularization:           vs. 
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Polynomial Coefficients   

ÅWith regularization
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Model Selection

ÅCross-validation
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Algorithm Selection
T. Hastie et al., 2008, 
The Elements of 
Statistical Learning

15-Nearest Neighbor ClassifierLinear Regression of 0/1 Response

мҍbŜŀǊŜǎǘ bŜƛƎƘōƻǊ /ƭŀǎǎƛŦƛŜǊBayes Optimal Classifier


