
What is Learning?
Learning denotes changes in the system that are adaptive in 

the sense that they enable the system to do the same task or 
k d f h l i ff i l htasks drawn from the same population more effectively the

next time.  -- Simon, 1983

Learning is making useful changes in our minds.  -- Minsky, 
1985

Learning is constructing or modifying representations of 
what is being experienced.  -- McCarthy, 1968

Learning is improving automatically with experience.  --
Mitchell 1997
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Mitchell, 1997

Why Machine Learning?
• Data, Data, DATA!!!

– Examples
• World wide web
• Human genome project
• Business data (WalMart sales “baskets”)

– Idea: sift heap of data for nuggets of knowledge
• Some tasks beyond programming

E l d i i– Example: driving
– Idea: learn by doing/watching/practicing (like humans)

• Customizing softwareCustomizing software
– Example: web browsing for news information
– Idea: observe user tendencies and incorporate
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Analysis/Prediction Problems
• What kind of direct mail customers buy?
• What products will/won’t customers buy?What products will/won t customers buy?
• What changes will cause a customer to leave a 

bank?bank?
• What are the characteristics of a gene?

i i bj (d i f• Does a picture contain an object (does a picture of
space contain a metereorite  -- especially one 
h di t d )?heading towards us)?

• … Lots more
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Tasks too Hard to Program

ALVINN [Pomerleau] drives 
70 MPH hi h70 MPH on highways
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STANLEY: Stanford Racing

• http://www.stanfordracing.orgp g g
• Sebastian Thrun’s Stanley 

Racing program
• Winner of the DARPA grand 

challenge
• Incorporated learning/learned 

components with planning and 
vision components
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Software that Customizes to User
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