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. Bayes’ Decision Theory

. Parametric Probability Density Estimation
. Mixture Models and The EM Algorithm

. The Multi-layer Perceptron

. Radial Basis Functions
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. Parameter Optimization in Error Functions
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(Bayes’ theorem)

P(Cy, X')=P(X'|C,)P(C,)
P(Cy, X')=P(C, | X)) P(X")

:

P(X'|C,)P(Cy)
P(X")

-

P(Ck |XZ) —
SRR

& Bayes’ theorem )




RAXDTEE

(Bayes’ theorem)

P(C | X")+P(Cy | X' =1
L P(X')=P(X"|C)P(C)+P(X'|Cy) P(Cy)

:

- PC, | X1y = P(X'|C)P(Cy) -
e P(X'|C)P(C)+P(X'|Cy))P(C))
Bayes’ theorem
\_ /




=A

.....

: _L'I R

P(% |C), PG |Cy)

P(C)=0.6
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P(x e[a,b]) = j p(x)dx

¥ oisa N

P(xeR) =£Rp(x)dx
BRI s
5 E[0]= | 0() p(x)d x =73 ,0(x,)
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~
P(C, | x) = Cp(x|Ck)P(Ck)
LR ) p(x|C)PC))

j=1 /

. .

a N
likelihood x prior

posterior = ——
normalization factor

S Bayes’ theorem in general )
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ADNXFDO x7&8AILT ‘2,0’ [TH38T DFF
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/P(error):P(x eR,,C))+P(xeR,,C,)

"

=P(xeR, |C)P(C)+P(xeR, |C,)P(C,)
:L@z p(x|C1)P(C1)dx-I—J;R1 p(x|C,) P(C,)d x

— min for R, R,
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ﬁ(error):P(x eR,,C)+P(xeR,,C,)
= [, PICOPCYdx+ | p(x]Co)P(Cy)d x

= p(x|C)P(C))d x
OERI-I—fRz

[ [pe Co) PICy) ~ plx | G PG x

\ — min for RN, R,

=P(C)+ ] [p(x|C)P(Cy) = p(x] ) P(C)]d
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IBELRTERESR (3)

/P(error) =P(xeR,,C))+P(xeR,,C,)

:P(C1)+ |

:P(C1)+ .

\

IR,

P(C, | x)—-P(C, | x)] p(x)d x

IR,

— min for R, R,

(x| C,) P(C,)~ p(x|C) P(C)]d x
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P(C, | x)>P(C, | x) > xR,
P(C,|x)>P(C,|x) > xeNR,
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p(xlC,)P(C,)

p(XICz)P(Cz)

P(error)l&
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p(x|C))P(C)) > p(x|C,y) P(Cy) > x e Ry

p(x|C,)P(Cy) > p(x|C)) P(C)) > x e R,
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P(correct) = ZC:P(x eR,,C,) \

k=1
=Y P(xeR, | C,) P(Cy)

k=1

_ ;jy p(x|C,)P(C,)d x — max for {snk}/

p(x|C)P(Cy) > p(x[C)) P(C))

.

forVjk > xeR,
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/E%E%IJF';EI%*&: Y1(x), .00 Y. (x) \

Ve(x)>y.(x) forV j=k

— X 1s assigned to class C,
RYUEER/IME:
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Ye(x)=p(x|C,) P(C,)

\ Y(x)=In p(x| C) +In P(C,) /
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/ n(x)=Inp(x|C)+InP(C))
»(x)=Inp(x|C,)+1nP(C,)

(- 2ELC) | PC)

y(x)=y(x) =y, 2(x|Cy) P(C,)

y(x) >0 — x 1s assigned to class C,
\ y(x) <0 — x1s assigned to class C,
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R:ZJ<ZL,€].p(x|Ck)P(Ck)>dx
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Po =1~ [ P(Cprye | %) p(x) dix @)
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