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Markov chain parameter estimation

For Markov chain transition matrix estimation

P(X1, ..Xn|θ) = P(X1)
∏
i

∏
j

p
nij
ij = L(p)

Maximum likelihood MLE estimate:

pij =
nij∑
j nij

nij - number of times in sequence XJ followed Xi , i.e. transition i → j
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Hidden Markov Model
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Hidden Markov Model

HMM formal definition
Desrete states
Observable signals
Transion probabilities matrix AN×N , Aij = P(qt+1 = Sj |qt = Si )

Emmision probabilities matrix BM×N , Bij = bi (Oj) = P(Oj |qt = Si )

Initial states vector π, πi = P(X1 = i)

HMM Model λ = (A,B, π)
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Three fundamental problems in HMM

1 The Evaluation problem.
Given:

Observable sequence O = O1O2O3...OT

model λ = (A,B, π)

Find: P(O|λ)
2 The Decoding problem.

Given:
Observable sequence O = O1O2O3...OT

model λ = (A,B, π)

Find: Q∗ = q1q2q3..qT = argmaxQ P(Q|O, λ)
3 The Learning problem (training).

Given:
Observable sequence O = O1O2O3...OT

Find: λ∗ = argmaxλ P(O|λ)
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Left-to-right HMM
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