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DYNAMIC MODELS
Ch. 14 Probabilistic Reasoning Over Time
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Dynamic Model: An Example from Biology
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5’ Splice-site recognition problem
To identify transitions from exon to 
intron

Toy hidden Markov model:
• Exons have a uniform base composition 

on average (25% each base)
• Introns are A/T rich (say, 40% each for 

A/T, 10% each for C/G)
• 5'SS consensus nucleotide is almost 

always a G (say, 95% G and 5% A)

Hidden Markov Model (HMM)

[Source: Wikipedia]

Sean R. Eddy, “What is the hidden Markov model?’ Nature Biotechnology, 22, pp.1315-1316, 2004.



Notations
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Bayesian Network



Transition Model
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First-order Markov chain

Second-order Markov chain



Sensor Model
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Joint Distribution
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Initial state model

transition model sensor model


