Administrivia

Administrivia - Background

e Calculus: 5E
E=mc* = — = 2mc
Oc
e Linear algebra:

Au; = \u;; gx(xTa) =a

o See PRML Appendix C
e Probability:
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Machine Learning

What is Machine Learning (ML)?

¢ Algorithms that automatically improve performance
through experience

¢ Often this means define a model by hand, and use data to
fit its parameters



Machine Learning

Why ML?

e The real world is complex — difficult to hand-craft solutions.

e ML is the preferred framework for applications in many
fields:
e Computer Vision
¢ Natural Language Processing, Speech Recognition
¢ Robotics



Machine Learning

Hand-written Digit Recognition
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Belongie et al. PAMI 2002

« Difficult to hand-craft rules about digits



Machine Learning

Hand-written Digit Recognition

X = é t;=(0,0,0,1,0,0,0,0,0,0)

« Represent input image as a vector x; € R784.
e Suppose we have a target vector ¢;
o This is supervised learning
« Discrete, finite label set: perhaps ¢; € {0,1}'°, a
classification problem
e Given a training set {(x1,#), ..., (xy,fv)}, learning problem
is to construct a “good” function y(x) from these.
o y: R784 N RIO




Machine Learning

Face Detection

Schneiderman and Kanade, IJCV 2002

e Classification problem
e t; € {0, 1,2}, non-face, frontal face, profile face.
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Machine Learning

Spam Detection

US § 119.95 Viagra 50mg x 60 pills — Junk =)

Delete Notjunk  Reply Reply All Forward _Print

£] Mail thinks this message is Junk Mail. (@) ( Load Images ) (NotJunk )
From: Fannie Fritz <guadalajarae1@aspenrealtors.com>
Subject: US $ 119.95 Viagra 50mg x 60 pills
Date: March 31, 2008 7:24:53 AM PDT (CA)
To: Gregory Mori <mori@eecs.berkeley.edus>

buy now Viagra (Sildenafil) 50mg x 30 pills
http:/fullgray.com

o Classification problem
e t; € {0, 1}, non-spam, spam

866 Aggressive Investors Alert — Junk (=]

Delete Notjurk  Reply Reply All Forvard _Print

2] Mail thinks this message is Junk Mail @ (Loadim (Notjunk )

From: Rae Lundy <MiasignboardStaton@voanews.com>
Subject: Aggressive Investors Alert
Date: March 31, 2008 6:38:33 AM PDT (CA)
To: wb@eecs.berkeley.edu
Ce: berkeley.edu , naji@eecs.berkeley.edu ,
Gregory Mori berkeley.edu> , berkeley.edu

Introducing the new tech giant in the making
DNC MultiMedia Corp
Symbol: DCNM

This is a hugely undervalued Gem with high profile clients such as
Microsoft, Samsung, LG, and Napster

the huge volume and price spike today on the news release is a good indicator of
short and long term movement.

See the company's outstanding pr and pull the trigger on DCNM

e x; counts of words, e.g. Viagra, stock, outperform,

multi-bagger




