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Alan Izenman’s overview of Discrete Markov Random Fields can help 
researchers improve their analyses of graphical models.

Researchers regularly use graphical models, or 
graphs where each node is associated with a 
particular random variable. What types of 
algorithms offer the most efficient analyses of the 
relationship between different random variables 
represented in graphical models?

Alan Izenman overviews the main algorithms used 
on graphical models today, as described by 
prominent mathematicians. Specifically, Izenman 
focuses on Discrete Markov Random Fields.

Discrete graphical models refer to graphical models 
where all the random variables are discrete values 
(such as 1, 2, 3, …, 10). This is opposed to a 
continuous random variable, which can take any 
value from minus-infinity to plus-infinity.

Discrete Markov Random Fields apply only to 
“undirected” graphical models, where the 
relationship between random variables are related, 
but not impacting each other in one discrete 
direction. The Potts Model and the Ising Model are 
examples of undirected graphical models 
discussed in the paper.

There are many possible uses for Discrete Markov 
Random Fields, including analyses of Senate 
voting records, material science, melting arctic sea 
ice and restoring degraded photos. Researchers 
using undirected graphical models can refer to this 
overview to create algorithms for their analyses.

WHAT ARE DISCRETE MARKOV RANDOM 
FIELDS?

MAJOR TAKEAWAYS:

●  Discrete Markov Random Fields can help 
social science researchers create efficient 
algorithms to analyze graphical models.
●  Discrete Markov Random Fields apply 
specifically to “undirected” graphical models, 
where the relationship between random 
variables are related, but not impacting each 
other in one discrete direction.
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