                                                                    Semi-Supervised MarginBoost

F. d´Alché - Buc , Yves Grandvalet , Chrisophe  Abr oise

Université  P. et M. Curie

and

Université  de Technologie de Compiègne

NIPS - December 2001

Related Papers

Boosting Algorithms as Gradient Descent

Boosting the margin: A new explanation for the

effectiveness of voting methods

                         ¯  Llew  Mason, Jonathan Baxter, Peter Bartlett and Marcus

                                           Frean

                         ¯  NIPS 99

                         ¯  Robert E.  Schapire  and  Yoav Freund  and Peter Bartlett and

                                           Wee Sun Lee

                         ¯  ICML 97

Experiments with a new boosting algorithm

                         ¯  Yoav Freund  and Robert E. Schapire

                         ¯ ICML 96

Overview

¯ Discriminative Framework

¯ Extend the notion of margin to unlabeled data -

                                      they suggest two possibilities

¯ Modify MarginBoost to try to maximize the

                                      combined mar gin of the labeled and unlabeled

                                      data

¯ Implement and evaluate this technique

MarginBoost -L1Algorithm

Combined Classifier:

  Cost Function:

Equivalent Cost Function:

MarginBoost -L1Algorithm

                                                                                                                     Margins for Unlabeled Data

Expected Margin:

  Hypothesis as label posterior:

Hypothesis as maximum a posterior label estimate:

                                                                                               Boosting with Unlabeled Data

Cost Function:

  Weight Computation:

Boosting a Mixture Model

Mixture Model:

  Log Likelihood:

EM for Gaussian  Mixture Model

Experimental Results

Test Error vs . Missing Label Rate

Test Error vs . Iteration Count

Contributions

                                 ¯ Extension of Margin notion to unlabeled data

                                 ¯ Reasonable empirical results

Pros:

Cons:

                           ¯ Neighborhood model is based on hypothesis class

¯ ¯ ¯

Some Not es About Margins...

Basic Notation

Linear Algebra

Linear Classifier

Margin Definition

                                   Definitions of Margin in the Papers

                                                          The margin on labeled point i  given classifier g

t

 is:

Margin Definition in MarginBoost Paper

¯ ¯ ¯