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Introduction

PARADIGM is a that helps make decisions
based on critical information
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What PARADIGM is NOT:

I Something that makes decisions for you blindly
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Classifiers and PARADIGM

|~ PARADIGM is classifier-choice

| Any classifier type can be chosen (Neural Nets, Decision Trees,
Rule Ensemble and so on) as long as some form of a

performance measure can be assighed to all classifiers
For Ex. area under the ROC curve

| We the use of many different classifiers
|  PARADIGM provides a way to compare and select an

optimal choice for one’s analysis
| More about this topic later in the talk
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Tasks: Divide and Conquer
Variable Selection and Reduction

B0 better with less

Classifier Relevance, Performance & Improvement
Improve what you have

Analysis Optimization
Are you ready to do your best analysis?
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Variable Selection & Reduction

Criteria developed for better:

Crucial to improvement of
an on-going analysis

Safety First
Minimize Loss to Analysis
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Variable Selection & Reduction

Relevant PARADIGM criteria:

Relative Variable Importance RVI

Variable Selection
Classifier Improvement

Global Loss Function GF

Variable Reduction
Classifier Selection
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Relative Variable Importance

The quality (positive or negative)
that renders variables desirable or valuable
relative to other variables for a particular goal.

Proportional to performance of classifiers in which
variables participate

RVI()* & F(S)*W(S)

SEVil S

Full set of vanables {V} _
Variable subsets {S} W(S)1 1- F(S-{1}) /

F(S
Classifier performance ) ﬁ

measure F(S) Amount of classifier performance loss (or gain)
if variable i is removed
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Typical RVI Plot
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RVI shown in descending order
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Rulefit Variable Importance

| rule based binary classification and
regression (J. Friedman)

Transforms decision trees into rule ensembles
A powerful classifier even if some rules are poor

Proportional to performance of classifiers in which variables
participate (similar to RVI)

MAJOR DIFFERENCE:
| NoW,(S)

| Individual Classifier Performance evenly divided among all
participating variables
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Rulefit and RVI Comparison

5 Important
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| === Absolute value importance
I === True importance
(if the variable hinders the classification
process it is given hegative importance)
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Caveats for Variable Reduction

|~ Variables often strongly in
the classification process. Their removal affects
the performance of remaining interacting
parthers.

| Strength of interactions .
quantified by both and

I Insome classifiers variables
can be overlooked (or shadowed)

by their interacting partners Beware of the hidden reefs
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Caveats for Variable Reduction

Before the removal of the After the removal of the
adverse variable adverse variable

Importance Landscape Has Changed
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