2. Using Bayes' rule
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Bayes' rule

p(obs|H)p(H)

p(H |obs) = D (obs)
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(A) Generative model

general

example

world state

wet or dry

¥

v

observation

shiny or not

(B) Inference

e A -
hypothesized
wet or dry?
world state Y
e _—y L.
o S ~
specific observation:
observation shiny
L A L 3

Distribution of world state
p(wet) = 0.1
p(dry) =09

Distribution of observations

p(shiny|wet) = 0.8
p(not shiny|wet) = 0.2
p(shiny|dry) = 0.4
p(not shiny|dry) = 0.6

Prior probabilities
Prior (wet) = p(wet) = 0.1

Prior (dry) = p(dry) = 0.9

Likelihoods

Likelihood (wet) = p(shiny|wet) = 0.8
Likelihood (dry) = p(shiny|dry) = 0.4
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AlLt
p(wet)=0.1
p(dry)=0.9
HHEQ| T}5 A

Likelihood(wet) = p(shiny|wet) = 0.8
Likelihood(dry) = p(shiny|dry) = 0.4

T2 E A2 =S (Protoposterior)
1 F 0.
I.

A 8% 0.1x0.8=0.08
2. Ol2x1 0.9x0.4=0.36
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> ™A HIEN T 0.44 (44%)7t HHEQ

. = 71 = X2 H}E: 0.08/0.44=0.182=18.2%
2. Bt®0|= A4 & OHE H}EF: 0.36/0.44=0.818=81.8%
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- MAP ™ (Maximum-a-posteriori): AtZ StE0| 7I& 2 71d 2 M
EiSt= 24 o7\ A= "HIEO| L X|4ot= A

- 2HE 1} X| 2} 235HH oHE.

+ 2 (observation)2 F& 12| = 0|1 (HHE )

« X|Z(percept)= 1 =3 (HIHO| HRCI= 2 &)

. ZAE S22 [JAXO|X| YS. YHEHOZ p(4|B) % p(B | A)

* p(shiny | wet) = 0.80| X[ 2}, p(wet | shiny) = 0.182¢= =2l

- H| &= 12{otH, =50| Ot A= Mol (A2 HIE A
HO{E)0| ACHH ZAISH |2 d-™E 4= 8.
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p(A1 B p(B | AHE SLABIE &=
p(ﬂ/ﬂ7/ 23| &) = p(EH| Ba7} =
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Protoposterior(H)=p(obs|H)-p(H)
Protoposterior(Z[)=1/1000001X10| 1 Normalization S}™ 1/1001
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H|O| K| QF R E T A| XA Qof

1. M d(Optimality) 1} =& 2t4=(Objective Function)

« XM Z =5 H YEA] FEH ggr+E HO|oloF T
« X[Z(perception)l| M= — d2H = (accuracy), X} (error)
e OIAMAH™HY M E — EX(reward), H| 2 (cost)
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5. "as-if Bayesian”
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as-if Bayesian”
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