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Å A stochastic(probabilistic) model that assumes the Markov property

Å Markov property is satisfied when the conditional probability distribution of future 
states of the process (conditional on both past and present values) depends only upon 
the present state; that is, given the present, the future does not depend on the past

Å Markov chain(discrete-time Markov chain or DTMC) undergoes transitions from one 
state to another in a state space. 

Å It is a random process usually characterized as memory-less: the next state 
dependsonly on the current state and not on the sequence of events that 
preceded it. 

Å A Hidden Markov model (HMM) is a statistical Markov model in which the system being 
modeled is assumed to be a Markov process with unobserved (hidden) states. 

Å First used in speechand handwriting recognition
Å In biology, frequently used to predict gene tracks, splice sites, chromatin states, 

CpGislands, protein folding conformations, binding sites, CNV, etc.
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Å NǊŜŦŜǊǎ ǘƻ ǘƘŜ ŀƳƻǳƴǘ ƻŦ άsequence memoryέ ƛƴ ǘƘŜ ƳƻŘŜƭ

Å How many positionsin the sequence you have to look back to predict the next symbol

Å Mononucleotide Content is a 0th Order Markov Model

Å Best visualized by a State Transition Diagram
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Å Looks back 1 position in the sequence CGATCGATCGATACΧΦΦ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ǘƘŜ ƴŜȄǘ 
nucleotide

Å Best visualized by a State Transition Diagram
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Å Add 2 additional States, Beginand End, that model the starting and ending behavior for a 
sequence
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Å Looks back 2 positions in the sequence CGATCGATCGATACΧΦΦ to determine the probability of the next 

nucleotide

Å For 1st Order Model that were 4 states in the State Transition Diagram (not including the Beginand EndStates). How many 
will there be the 2nd Order Model? How many transitions will there be the 2nd Order Model?
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