
Figure 2.8: Plot of the change between Gt and Gt−1. Y-axis is ||P τ
Cj,t,t − P τ

Cj,t−1,t−1||F .

the large change at time 27 that is seen in Figure 2.8. See Figure 2.7 for the change
between G26 and G27.

2.3.6 Interplay between Diffusion Time and Dynamics

In Figures 2.9a,2.9b and 2.9c, we plot the magnitude of ||P τ
t,C1,t

−P τ
t−1, C1,t−1|| and |P τ

t,C2,t
−

P τ
t−1, C2,t−1|| for a large range of τ . In the first row τ varies from 1 to 200 in increments

of 1, in the second row τ varies from 1 to 2000 in increments of 10 and in the third row
τ varies from 1 to 150000 in increments of 3000.

The most obvious observation is that the fine scale plots take on larger values than the
coarse scale plots. As expected, the fine scale is more sensitive to perturbations and noise
added to the graph time series. In fact, many of the entries of the coarse scale plot are
near 0, yet they affect the fine scale. From these plots, it is also evident that for smaller τ

the coarse scale plots are not very informative. In the first row on the right for tau < 25,
the plot indicates almost no change between the graph time series. On the other hand,
the corresponding fine scale plot (first row on the left) reveals dynamics of the time series.

In Figure 2.9c, we notice that the measured change is the change in the stationary
distribution of the coarsified graphs. The stationary distribution is only affected by the
degrees of the vertices. The stationary distribution change of the fine scale is larger
because the change is relative to the weight of the cluster and the weight of the edges
being introduced. Since the size/weight of the fine scale clusters are smaller , they are
more influenced by vertices with heavy edges joining. At time point 27, a vertex joined
that merged two coarse clusters. This caused the dark red band seen in Figure 2.9b, but
the magnitude of the change decays as τ increases because the stationary distribution was
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