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Decision Networks and Value of Perfect Information
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Umbrella = leave

EU(leave) Z P(w)U (leave, w)

:0.7-100+O.3-O:7O

Umbrella = take
EU(take) Z P(w)U (take, w)

A W U(A,W)
—0.7-20+0.3-70 =35 W P(W) leave sun 100
sun 0.7 leave rain 0
rain 0.3 take sun 20
R E= leave take rain 70

MEU(¢) = max EU(a) = 70



= IR1GE A A KAH (expectimax / MDPs)
= XA AT ?
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A W | U(AW)

leave | sun 100

Umbrella = leave

Umbrella leave | rain 0
EU(leave|bad) = Z P(w|bad)U (leave, w)

take sun 20

tak ' 70
=0.34-100+0.66-0= 34 0 ake | rain
Umbrella = take @
EU(take|bad) = Y~ P(w|bad)U (take, w) W | P(W|F=bad)
w sun 0.34

=0.34-20+0.66 - 70 = 53

rain 0.66

E AR th = take Forecast
=bad

MEU(F = bad) = max EU(a|bad) = 53




Unﬂne”al\\x

<>

Forecast
=bad
At
(8=



4 3218 1 & AR R

Demo: Ghostbusters with probability

Bust

Ghost Location
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=B HINE (Value of Information)
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= 1@ OilLoc W9 ERBANE £Z /D2

%ﬂ%ﬂfﬁi A or B M—/MT A AWM EIE BN
%@m?%m XA E BJGE MEU B a4

R4S RrT g2 ¢ 011 in a” or “oil
in b,” HIMEEZN 0
%l%%;ﬁiﬂ]%ﬂ 16 0OillLoc, MEU is k (ci&fta

I AAEFNE T0illoe X/ME R JEE MEU_L [
IER =20

VPI(OllLoc) = k/2
XX EEREHENMME: k/2

DrillLoc

DO U
a | a k
a|b 0
b | a 0
b | b k
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VPl : WeatherZ45l

MEU with no evidence A W U
Umbrella
leave | sun | 100
MEU(0) = e EU(a) =70 0 leave | rain | O
MEU if forecast is bad @ take | sun | 20
MEU(F = bad) = max EU(a|bad) = 53 take | rain | 70
MEU if forecast is good
MEU(F = good) = max EU(a|good) = 95 @

Forecast distribution

F | P(F) [> 0.59 - (95) + 0.41 - (53) — 70
good | 0.59 778 —70=17.8
bad | 0.41

VPI(E'|e) = (Z P(e’e)I\/IEU(e,e')) — MEU(e)
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VPI(E'le) = MEU(e, E') — MEU(e)




VPI Rk
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VPI(Ej, Eyle) # VPI(Ejle) + VPI(Eye)
U~ 7

VPI(Ej, Exle) = VPI(Ejle) + VPI(Egle, E;)

= VPI(Eyle) + VPI(Ejle, Ey)
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VPI(0ilLoc) ?

VPI (ScoutingReport) ?

VPI (Scout) 2

VPI (Scout | ScoutingReport) ?
yENCS R N

If Parents(U) 1L Z
CurrentEvidence

Then VPI( Z | CurrentEvidence) = 0
(PEan 58 3F i it HL)

DrillLoc




POMDPs




POMDPs

MDPs have:

= States S

= Actions A

= Transition function P(s’|s,a) (or T(s,a,s’))
= Rewards R(s,a,s’)

POMDPs add:

= QObservations O
= QObservation function P(o|s) (or O(s,0))

POMDPs are MDPs over belief
states b (distributions over S)

We'll be able to say more in a few lectures



Example: Ghostbusters

H

= |n (static) Ghostbusters:

= Belief state determined by
evidence to date {e}

= Tree really over evidence sets

= Probabilistic reasoning needed
to predict new evidence given
past evidence

= Solving POMDPs

= One way: use truncated
expectimax to compute
approximate value of actions

= What if you only considered
busting or one sense followed
by a bust?

* You get a VPI-based agent!

U(abust' {e' € })



Video of Demo Ghostbusters with VPI
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