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● Inputs <Θ, λ = (n, m, A, B, π)>
○ Θ = a sequence of observations
○ λ = a Hidden Markov Model

■ n = the number of hidden states, S = {s₁, s₂, … sₙ}
■ m = the number of observation symbols, V = {v₁, v₂, … vₘ}
■ A = the transition probability distribution 

● The (i, j)-th entry is the probability that the HMM is in state j at time t+1, given 
that it was in state i at time t

■ B = the emission probability distribution 
● The (j, k)-th entry is the probability that the HMM emits symbol k at time t, 

given that is was in state j at time t)
■ π = the initial state distribution 

● Outputs: Q for which             is maximal
○ The most likely sequence of states (and the probability of observing it)

Definition: Inputs and Outputs



Definition: Auxiliary Data Structures
● δ = Scoring matrix 

○ The (i, t)-th entry gives the maximum probability of observing θ₁, …, θₜ along any sequence 
of states and ending in state i at time t

● ψ = Backtracking matrix
○ The (i, t)-th entry gives the state at time t-1 which produces the maximum probability path 

ending in state i at time t



The Algorithm
1) Initialize the matrices

2) Apply the recurrence relations to fill 
each matrix

3) Compute the maximum probability

4) Initialize the backtracking process

5) Complete the backtracking

6) Output p* and q₁*, …, q *
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