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Task: Classification

Goal: learnamap h: x—y
Data: (x', y%), (<%, y?), ..., (x", y")

So far:
* logistic regression: L
Y=1|X=xX)= ——— & .. =
p( I ) 4 + A {—w‘,\?\w}xﬁ
* Naive Bayes:
p(X,Y) = p(Y)II_I‘ p(X;1Y)

p(Y=1]|X=x)
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Logistic regression, naive Bayes
& linear separation
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Dealing with non-linear
decision boundary

Say Y = X, XOR X,

Xl‘XZ Y

0 0 0
0 1 1
1 0 1
1 1 0
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Dealing with non-linear
decision boundary

include “non-linear” features
X3 = XX,

Problems:

* which additional features?
at what degree polynomial should we stop?

Dealing with non-linear
decision boundary

consider non-linear hypotheses

* k-nearest neighbors,
decision trees, artificial neural nets, ...

Problems:

* optimization non-convex,
may find only a local optimum




10/19/2009

Nearest Neighbor Classifier:

* store training data

* classify each test point according
to the nearest training point

k-Nearest Neighbor Classifier:
k-th

 store training data

* classify each test point according
to the majority among its k nearest neighbors
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k-Nearest Neighbors

As k increases:

k-Nearest Neighbors

—a useful baseline when
developing new algorithms (for baseline often k=1)

—with enough data, arbitrary boundaries
* downside: need to store




k-Nearest Neighbors

» works well if
often in vision, e.g., recognizing facial expressions

k-Nearest Neighbors

For generalizations to regression:

on Instance-based Learning
http://www.autonlab.org/tutorials/mbl.html
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