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Bias and Variance

Bias Problem

I The hypothesis space made available by a
particular classification method does not

Include sufficient hypotheses

Variance Problem

I The hypothesis space made available is too large
for the training data, and the selected hypothesis
may not be accurate on unseen data




Bias and Variance

Decision Trees

ASmall trees have high bias.
ALarge trees have high
variance. Why?

Prediction Error
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from Elder, John. From Trees
to Forests and Rule Seta
Unified Overview of Ensemble
Methods. 2007.



Definition

Ensemble Classification

Aggregation of predictions of multiple classifiers
with the goal of improving accuracy.




Teaser: How good are ensemble
methods?
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A Supervised learning task

I Training data Is a set of users and ratings (1,2,3,4,5
stars) those users have given to movies.

I Construct a classifier that given a user and an unratec

movie, correctly classifies that movie as either 1, 2, 3,
4, or 5 stars

A $1 million prize for a 10% improvement over
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(MSE = 0.9514)



Just three weeks after it
began, at least 40
teams had bested the
Netflix classifier.

Top teams showed
about 5%
Improvement.



