CSCl 446 — ARTIFICIAL INTELLIGENCE
EXAM #2

Mon. 11/1/2021

Equations you may or may not need:

Probability:

Conditional Probability

P(a,b)
P(b)

P(alb) =

Product Rule

P(y)P(zly) = P(z,y)

Chain Rule
P(z1,22,23) = P(21)P(z2|x1) P(23|01, 22)
P(zy,x0,...2p) = Hp(ivz'lﬂfl e Ti_1)

Bayes Rule: '

P(y|z)
P(y)

Normalization Trick:

P(zly) = P(x)

I Ualold
Valpew =

Z?:l vali
Independence:

P(X,Y) = P(X)P(Y)
Conditional Independence:

Vz,y,z 1 P(z,ylz) = P(z[z) P(y|z)
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Hidden Markov Models:

Belief:
B(Xy) = P(Xile1:4)
Belief After Time Passes:

Xt+1 ZP X/|33't )

Belief After Evidence:

B(Xiv1) <x,y, Plerr1]Xep1) B (Xey1)

Most Likely Explanation:

arg max P(x1:tle1:+)
Tq:¢

Bayesian Networks:

Factors:

1. Joint Distribution: P(X, Y)

2. Selected Joint: P(x, Y)

3. Single Conditional: P(Y | x)

4. Family of Conditionals: P(X | Y)

5. Specified Family: P(y | X)
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Value of Information:

Maximum Expected Utility:
With Information:
MEU(e) = mélxzsj P(sle) U(s,a)
With Additional Information:
N /
MEU(e,e') = mc?xz P(sle,e) U(s,a)

S
Expected Value of Getting Information:

MEU(e, B = Z P(€|le)MEU(e, ')

e
Value of Information:

VPI(E'le) = MEU(e, E') — MEU(e)



