
Last time lecture4
values Q values HRI Fall 24

hands on exercise Andrea
Bajesy

Today

Probability

Bayes Rule



ffhe have assumed that we are certain about forexample
the reward function that an agent is optimizing In reality
when we interact with other people or the world we may not

know what their reward
intent
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lets model this typeof uncertainty recap some basic probability

along the way In probability theory we want to make

probabilistic assertions about possible worlds

is probability of randomvariable

CI P cloudy cloudy TRUEFALSE

P x y is probability of X and y Also called jointdistribution

e Plaoudy raint

P ly is probability of given y
eg P cloudy rain
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P x y P X y P y is called productrule or chain rule
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P x P x y is marginalization or summing out
sums up probabilities of each possible
value of a target variable eg y taking
it out of the equation
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independence is when one random variable's probabilitydoesn'tdepend
on the other
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what if we knewthe probabilityof given Poly but

we want to know probabilityof given ie PCylx
Bayes theorem lets us establish this relationship It underlies a lot

of the mathematical human models we will see inclass
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can you derive this withthe rules we haveseen so far
HINI start from P x Y

P x y Ply x Ply X P X
HdividebyPEX

PCN appiycnaitme.tonumerator Ply

what we will see is that each component of Bayes theorem has

a name
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This rule helps us perform automatic inferenceover what humanswant



e If y
we want to inferwhich vehicle theperson
Fenton misptuffy

B let's useBayes
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Now I also give you an observationmodel whichtellsyou
howlikely is a person's action given a goal
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BoltzmannRationalnof.is once 1959 1977 Ziebart 2010

Assume people optimize some rewardfunction e s goal location

Thismodel says that people behave approximately optimally or

approximately rationally in pursuit of their goals
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