Additional file 4. IS-2 EGRM diagnostic information
We examined several goodness-of-fit measures to ensure Model 2 is reliable (1). First, we simulated 100 networks based on our fitted model to compare simulated networks to our observed network to see if they differ significantly in measures of degree, edgewise shared partners, and minimum geodesic distance. For example, of the simulated networks, an average of 3.51 nodes had a degree of 10, whereas the observed network had 3 nodes with 10 connections (p=0.96). Between degrees 0 and 40, only 1 (degree 21) was significantly different from our observed network. There were no significant differences for edgewise shared partners and 2 for geodesic distance. Next, we examined the quality of the Markov Chain Monte Carlo (MCMC) sampling process used to estimate the model parameters. We examined sample statistic autocorrelation, which measures the correlation between sample statistics at different points in the MCMC chain. A low autocorrelation value at all points after Lag 0 indicates that the chain is randomly mixing as it should. Overall, the average was r=0.31 (Average range 0.20-0.40). The sample statistic burn-in diagnostic (Geweke) provides a measure of convergence by comparing sample statistics means at different points in the Markov chain. If they are equal, the p-values should be closer to 1, indicating good convergence. The joint p-value for the model’s burn-in diagnostic was 0.36 (range (0.061 to 0.845), indicating good convergence. Finally, we visually examined MCMC trace and density plots which depicted the differences between the sample statistics and the observed network. The figures below indicate a good model fit as seen by trace and density plots mean centering around zero (no difference from simulated and observed networks).
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