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Crisis-Index Surveillance
Behavior-Event Streams

Automata Characterization

Crisis-Index
Representing Event-Behavior Streams by 

Probabilistic Finite Automata
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Probabilistic Finite Automata (PFA)

A PFA is a DFA (Q, q0 , Σ, δ ) with a probability attached to each 
transition such that the sum of the probabilities across all transitions 
from a given node is unity.  
Formally, p: Q × Σ → [0, 1]  such that

• p(q, a) = 0   if and only if   δ (q, a) = Blocked 

• ( , ) 1   for all  
a

p q a q Q
∈Σ

= ∈∑

Multiplying branch probabilities lets us assign a probability value
µ(q0, s) to each string s in Σ*.  E.G., µ(q0, abca)=(.8)1(.6)(.4)=.192
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Distance Between Two PFA

Let A and B be two PFAs on the same alphabet Σ

Let w(i)  be a probability distribution across string lengths i

Let πA and πB be the w-weighted probability measures of A and B

Define the  distance between A and B as the variational distance
between the probability measures πA and πB :

d(A, B) = || πA −πB || 
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