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PART 1
Bias-Variance Tradeoff
Regularization, Ridge Regression 
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Outline
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•Bias-Variance Tradeoff

•Regularization
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For more insights read also: Abu-Mostafa 2.2-2.3
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Takeaway
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Regularization - Helps Avoid Overfitting
Ridge Regression 
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Same idea as before: take derivative, set to zero. Arrive at:
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Role of Regularizer

• Penalizes large coefficients: 
• It discourages the model from relying too heavily on any single feature by 

shrinking weights toward zero.

• Controls model complexity: 
• By constraining weight size, it reduces the flexibility of the regression 

function, which helps prevent overfitting.

• Higher complexity = huge coefficients that wiggle to fit noise; more 
flexible model → more complex decision boundary

• Lower complexity = smaller closer-to-each-other coefficients means 
simpler, smoother models
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Recap 
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Sparsity & the LASSO
How to make the model compact and interpretable
See lecture notes
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PART 2
More Details

Details

• See hand-written notes and discussion in class.
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PART 3
Code Time!

Code Time

•See demonstration and discussion in class.

•See also links in the “Assignment” for this Lecture.

•Bias Variance Tradeoff
• bias_variance_demo.ipynb (uwash)

•Regularization, Ridge Regression 
• ridge_lasso_kaggle.ipynb (uwash)
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Conclusion
Takeaways

Conclusion

• Learning error = Biased Squared + Variance 
• Caused by either using too “simple” of a model 

or not enough Data to learn the model 
accurately

• Regularization 
• Imposes “simpler” solutions by a “complexity” 

penalty
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