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ABSTRACT
A common problem in sociology, psychology, biology, geog-
raphy, and management science is the comparison of dyadic
relational structures (i.e., graphs). Where these structures
are formed on a common set of elements, a natural ques-
tion which arises is whether there is a tendency for elements
which are strongly connected in one set of structures to be
more – or less – strongly connected within another set. We
may ask, for instance, whether there is a correspondence be-
tween golf games and business deals, trade and warfare, or
spatial proximity and genetic similarity. In each case, the
data for such comparisons may be continuous or discrete,
and multiple relations may be involved simultaneously (e.g.,
when comparing multiple measures of international trade
volume with multiple types of political interactions).

This session will present an exponential family of per-
mutation models that is suitable for inferring the direction
and strength of association among dyadic relational struc-
tures. A linear-time algorithm is shown for MCMC sim-
ulation of model draws, as is the use of simulated draws
for maximum likelihood estimation (MCMC-MLE) and/or
estimation of Monte Carlo standard errors. An easily per-
formed maximum pseudo-likelihood estimation procedure is
also demonstrated for the permutation model family, which
provides a reasonable means of generating seed models for
the MCMC-MLE procedure. Use of the modeling frame-
work is illustrated via several applications, including re-
lationships among managers in a high-tech firm, Cholera
deaths in London neighborhoods, and intertemporal rela-
tions among workers in a Zambian tailor shop.
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