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» Flexible generative model for networks Y with m edges, n vertices.
» Extends ERGM to real valued networks.

= Accepts arbitrary network statistics h(x) controlled by @ parameters.
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Figure: International lending volumes are heavy tailed (left panel), logging and normalizing edge
values (right panel) reduces potential for degeneracy, but o weighting must be used to specify a
two parameter model for these data (as determined by exhaustive grid search).
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p(x,y) = min |exp (6'(h(y) — h(x)))
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Flexible Network Statistics:

Figure: Goodness of fit evaluation of estimated model for 1980 (reciprocity and transitivity —
highlighted in yellow) on the international lending network generated using 10K simulated networks
from the fitted model (with & = 0.1). Results indicate positive significant reciprocity effect.
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Functional Form:

Figure: Parameter estimates for the U.S.

migration network with 90 and 95% confidence intervals.
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Figure: Statistics from 400K simulated In-Two-Stars networks with no exponential weighting.
Networks are typically degenerate and either empty or complete.

Figure: Goodness of fit evaluation of estimated models on the U.S. migration network. Statistics

are calculated from 10,000 simulated networks from the fitted model.

a-Weighting Can Avoid Degeneracy Appllcatlon: International Lendlng
S P 8.1 f Bank for International Settlements (BIS) aggregate (private and public) interna-
o , 8 - : tional lending volumes for 18 large economies.
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Figure: Statistics from 1K simulated networks with
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Figure: Time series plots of log-normalized network statistics (no o weighting).
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Figure: First differences of edge density statistic across 8,75 for the simulated networks. Networks
with weighting of @ = 0.5 witness a smooth transition of edge density across 6,7s.

procrustes-transformed against the 1980 network for comparability. Further note that all edges less
than 0.5% of the maximum edge value (~ $200 million) have been removed for clarity.

Figure: International Lending Network — 2005
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