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Perturbations

ÂAgent acting alone vs.  joint actions

ÂAgent is sure of its knowledge vs. uncertain

about facts

ÂAgent has a model of actions and effects ->

Agent must learn outcomes of actions

What is learning?

Â Improving performance based on experience:

Â Discovering new relationships between input and 

output

Â Which input data is important and which can be 

disregarded

Â Discovering properties of the environment

Â Learning the configuration of a maze

Â Learning the utility of different states

Â Describing experience in a concise way

Â Which features are best mapping from input to output

Â Better than lookup table with previous experiences

Learning Agents

ÂAgents have two major components:

ÂPerformance element: 

Â Selecting action to take at each timestep

ÂLearning element:

Â Improving the selection process

ÂPerformance element must be written so that it 

can be modified by learning 

ÂLogical statements or very modular code 

ÂExplicit parameters

What can be learned?

ÂClassifications: 

Â Identify hand-written digits

ÂFilter mail into spam/not spam

ÂFind the face in a photo

ÂActions: 

ÂRobot balances upright on two legs

ÂAutopilot flies level 

ÂKeep vehicle in lane

Problem generator creates problems to solve

Feedback

ÂIndicates the results of agentôs output

ÂCan be in terms of correct answer provided by a 

friendly teacher. Called Supervised learning.

ÂAgent compares its answer to answer key

ÂGood for precise answers like classifications 

(recognizing handwritten digits)

ÂCan be a system of rewards and punishments

ÂLearning from a critic

Âreinforcement

ÂBetter for gradient actions (balancing on two legs)
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Prior Knowledge

ÂLearning can begin with the first experience 

or can benefit from built-in bias

ÂCanned chess moves

ÂRatio of letter occurrences in English

Diagnostic rules

ÂReasoning from observation to cause

ÂMost observations have more than one 

possible cause

ÂRules in many domains are uncertain:

ÂDiagnosing sick patient

ÂMotive for a crime

ÂCause of a mechanical failure

ÂAppearance of a feature in an image  

Line could be caused by: 

Stick or snake  

Marking on the sidewalk
Shadow

Hair on the camera

Probabilistic world model

ÂFor some apps, we cannot build either a logical 
model or mathematical function to explain inputs

ÂThere is no logical model to define boxes for 
vision

ÂThere is no precise mapping of sounds to words

ÂThese tasks use probabilistic data

ñMost of the time when Iôve seen something like 
that, it turned out to be a boxò

Where do probabilities come from?

ÂFrom life experience

ÂFrom guessing

ÂFrom controlled sample pools

ÂThe quality of the judgments made using this 
data will depend on the sample that the 
probabilities came from

ÂHow well does the source match the test 
conditions?

Â Language statistics from newswire applied to 
childrens books

How to deal with this

ÂRepresent degree of belief in a proposition

ÂNot just True/False

Â80% of the time, squealing sound means bad 

brakes

Â If I hear squealing, I have an 80% belief that the 

brakes are bad

ÂThe proposition in fact is either true or false

ÂAs the body of evidence changes, the resulting 

degrees of belief also change
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Probabilities: short and sweet

ÂPrior: the probability before you know anything 

else

ÂP(cavity) = .1

ÂConditional: the probability based on what else 

you know

ÂP(cavity|toothache) = .8

ÂRead ñprob that cavity is true when the only thing 

we know is that patient has a toothacheò

ÂP(a|b) = P(a ȿb) / P(b)

Entire prob mass 

must always sum 

to 1.0

Conditional Probability

ÂOnce we have additional data

ÂP(a|b) probability of proposition a being true if 

we know that proposition b is true

ÂP(a|b) = P(a and b) / P(b)

ÂThe probability of a disjunction is:

P(a V b) = P(a) + P(b) ïP(a and b)


