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Abstract

Graphical models and message-passing iterative algorithms have been very popular in the last
fifteen years in the area of coded data transmission and beyond because of their low
implementation complexity and their outstanding performance. Implicitly, these message-passing
iterative algorithms are (approximately) solving certain optimization problems in an efficient way.

Zeta functions have been used to derive a variety of analysis results for graphical models during the
last decade. Some recent advances allow us to connect these disparate results and to provide a more
unified framework of this approach to the analysis of graphical models. In particular, these
advances allow us to connect computation tree pseudo-codewords and graph-cover pseudo-
codewords, two central objects in the performance analysis of message-passing iterative decoders
of finite-length low-density parity-check codes.

At the end of the talk, we also comment on a tight connection between some of the analyzed code-
based graphical models and some graphical models that are used for community detection in
networks.

(Based on joint work with Henry D. Pfister, Texas A&M University.)

(The talk is planned to be accessible to an audience with a general background
in data communications and/or graphical models.)
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