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whhattstarting
to see that alot of things in life

are uncertain including humans

When we interact w other people or the world we may not

know what their goals intents preferences rewards are even if

we could perfectly observe their physicalstate
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let's model this type of uncertainty recap some basic

probability theory along the way

ProbabilityRecept

In probability theory we want to make probabilistic assertions

about possible worlds possible humanbehavior or environment

responses

NOTATIONS

P X probability of randomvariable X P cloudy

Imitate



P X Y probability of X and Y Also called jointdistribution
anta

E P cloudy rain

PXY probability of given X Also called conditionaldistribution

given P cloudy rain

f names
PCx y P X Y P y P Y x P x

Entian in iEiiei i ie

nedPCA
BiCIDEPp a i iB PE 3 PEiBt.peD
Mcgilization i.e summing out

P X yP x y

eebYieiti t 5YnP sIiaI'tt utftn

cloud f cloud T 0.55

cloud F 0.45
cloud F 0.15 0.30

PCloudy rain marginalize out rain

P cloudy EEfgloudy raint



independence when one random variable's probability doesn't
depend on another

P X Y P X 14 P Y via product rule
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conditional independence
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once we know Z knowing Y doesn't tell me anything new abt X

P traffic umbrella rain P traffic raint P umbrella rain

BUI P traffic umbrella P traffic P umbrella
b c these two are correlated via the presence absenceof rain
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what if we know the probability of givenly but we

actually want to know probability of given

PIYI P goal laction

BayesTheorem lets us establish a relationship btwn these two
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How do we derive it
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Each component of Bayes Rule has a name

likelihoodfunction of
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normalizer

This wee ends up being very useful forthings like
state estimation inferring properties of humanbehavior

Example we want to infer which vehicle a pedestrian
wants to move to A or B Let's use BayesThm
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