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Hidden Markov Models



Example: The occasionally corrupt casino




Example: HMM
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The most likely state sequence
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y_1 y_2 y_t oy (t+1) y_N

Find the mode of P(Sy,...,Sn|y1, .-, yn)

Problem:(Sy, ..., Sy) : 2V different sequences.



Factorisation in HMMs
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Viterbi algorithm — P(S1, ..., Sn|y1, ..., yn)



Computational complexity and example

Computation complexity: [H|Y — N x |H/|?
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Phylogenetic trees
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Emission probabilities

Strain 1
Strain 2
Strain 3
Strain 4
S, =1
2 4T
=== P(YIS W)
. 2 Topol | tS
5 =2 opology t
. 3 4. Branch lengths w
Gl 1
S =3 ?



Transition probabilities
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P(y1, Y2, Y3, Y4, 21, 22|W)



P(?/l;yZaySayélaZlaZQ‘W)



P(yla Y2,Y3, Y4, <1, ZQ‘W)

= P(y1]21, w1) P(y2|21, w2) P(22]21, w5) P(ya| 22, w3) P(ya| 22, w1) P(21)
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