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MEZ22E 2 (Random Variable)
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7= 7 HEREH(Boolean
Random Variables)
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c B/ —FBNERHLIEEF/—FXDBR/—FDEE%E
Pa(Xj)EELZEIZT .
o XjEPa(Xj)DREIDIRFRERIERDEHFTHESREIZLS
TEEIZRINS.

P(Xj[Pa(Xj))
o SHICNEDEEREHXL - XnDEFNEFNEF/—FK

ELTRIBRIZEZR DL, éf@ﬁﬁ#xa&d)lﬁﬂ%ﬁﬁzﬁﬁ
miEKD LHIFHES.

P(X1,-, Xn) = 1_[ P(Xj|Pa(Xj))
j=1
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I 22 (Probability)

it

A=trueD&E, FEEILP(A = true) &2

REEEDHIEL //// \\\

\ P(A = true)

P(A = false)




14T =3 (Conditional Probability)

« P(A=true | B =true) E&E<

H — (.(.EEJ'%”

F=“AY LTI

P(F = true)
P(H =true) = 1/10
P(F = true) = 1/40
P(H =true | F =true)=1/2

“AVIIWIHEMDoILE, BFED
P(H = true) b\b\éd)ﬁﬁﬁliSO%”
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[&] B 22 (The Joint Probability
Distribution)
* A=trueand B =trueD &=, P(A=true, B =

true) EE<o
o | .
P(H=true| F=true)
P(F = true)
:'FEFUD I'E
"FUDO 4]
_ P(H =true,F =true)
P(F =true)
P(H = true)
—A%E1Z, P(X|Y)=P(X,Y)/P(Y)

11



J8 37 1% (Independence)

ERTHA LB THAEE. RDK
WY =D

* P(A,B)=P(A) P(B)

* P(A | B)=P(A)

* P(B|A)=P(B)
e

BEEALTEERB/CEZLZ L),
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S8 {8 3L % (Conditional
Independence)
HERLEMALBM CIZKADMHMITHHEE,
ROAMNGEYT=D:
* P(A,B|C)=P(A[C)P(B]C)
* P(A|B,C)=P(A [ ()
* P(B|A C)=P(B[C()
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NA T 2k (A Bayesian

RAOT IR
1. ESIFERKT T2

(directed acyclic graph)

2. /R /—FRIZE&HEHEZER R (Conditional Probability Table) A<

Network)

A P(A) ||A B P(B|A) || B D P(DIB) || B C P(C|B)

false | 0.6 false | false | 0.01 false | false | 0.02 false | false | 0.4

true | 0.4 false | true 0.99 false | true 0.98 false | true 0.6
true | false |0.7 true | false | 0.05 true | false |[0.9
true | true 0.3 true | true 0.95 true | true 0.1




BNIEERT T 57(A Directed Acyclic

Graph)
Each node in the graph is a A node X is a parent of
random variable another node Y if there is an
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arrow from node X to node Y
eg. A is a parent of B
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Informally, an arrow from
node X to node Y means X
has a direct influenceon Y

Weng-Keen Wong, Oregon
State University ©2005
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A Set of Tables for Each Node

P(A)

false

0.6

true

0.4

A

B

P(BIA)

false

false

0.01

false

true

0.99

true

false

0.7

true

true

0.3

P(C|B)

false

false

0.4

false

true

0.6

true

false

0.9

true

true

0.1

Each node X; has a
conditional probability
distribution P(X; | Parents(X;))
that quantifies the effect of
the parents on the node

The parameters are the
probabilities in these
conditional probability tables
(CPTs)

D P(D|B)

false

false | 0.02

false

true 0.98

true

false | 0.05

true

true 0.95




Conditional Probability
Distribution for C given B

A Set of Tables for Each Node

B

C

P(C|B)

false

false

0.4

false

true

0.6

true

false

0.9

true

true

0.1

J

For a given combination of values of the parents (B
In this example), the entries for P(C=true | B) and
P(C=false | B) must add up to 1

eg. P(C=true | B=false) + P(C=false |B=false )=1

If you have a Boolean variable with k Boolean parents, this table
has 2k+1 probabilities (but only 2% need to be stored)

Weng-Keen Wong, Oregon
State University ©2005
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