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Computation of P(O|\)

P(OIA) = ¥ P(O, QIA)
allQ

P(O,QJ|A) =P(0|Q,A)P(Q|A)
e Consider the fixed state sequence: Q =gi1g>...49T

P(O|Q,A) = bql(ol)bqg(OZ)---qu(OT)

P(Q|A) =114,44,9,9g,q5---Ag7_ g7

Therefore:

P(OM) = Z 7T671b671(01)a671672b672(02)'" aCIT—MTbGIT (OT)
d1,92,.-,qT

e Calculation required = 2T - N! (there are N! such sequences)
ForN=5T=100=2-100 - 5199 = 1072 computations!
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The Viterbi Algorithm

1. Initialization:

2. Recursion:
0:(j) = max[o;-1(Dajjlbj(or), 2<t<T 1<j<N

1<i<N

Ye(j) =argmax[o;—(i)ajjl, 2<t<T 1<j<N

1<i<N

3. Termination:
P* = max[or(i)]

1<i<N
qr =argmax[or(i)]
1<i<N

4. Path (state-sequence) backtracking:

ai = We1(qi)s t=T-1,T-2,...,1

Computation = N°T
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Baum-Welch Re-estimation Formulas
T = expected number of times in state s; att =1

= y1(i)

_ expected number of transitions from state s; to s;
expected number of transitions from state s;

T-1
> Eili,J)
t=1

T-1

A

t=1

: expected number of times in state s; with symbol v
expected number of times in state s;

T
Z Yt()

o=V

T
Z Yt()
t=1
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