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Return parameter, p: Parameter p controls the likelihood of immediately revisiting a node

in the walk. Setting it to a high value (> max(q, 1)) ensures that we are less likely to sample
an already-visited node in the following two steps (unless the next node in the walk had no
other neighbor). This strategy encourages moderate exploration and avoids 2-hop
redundancy in sampling. On the other hand, if pis low (< min(g, 1)), it would lead the walk
to backtrack a step (Figure 2) and this would keep the walk “local” close to the starting node
73

In-out parameter, ¢: Parameter g allows the search to differentiate between “inward” and

“outward” nodes. Going back to Figure 2, if ¢ > 1, the random walk is biased towards nodes
close to node # Such walks obtain a local view of the underlying graph with respect to the
start node in the walk and approximate BFS behavior in the sense that our samples comprise
of nodes within a small locality.

In contrast, if ¢ < 1, the walk 1s more inclined to visit nodes which are further away from the
node # Such behavior is reflective of DFS which encourages outward exploration. However,
an essential difference here is that we achieve DFS-like exploration within the random walk
framework. Hence, the sampled nodes are not at strictly increasing distances from a given
source node u, but in turn, we benefit from tractable preprocessing and superior sampling
efficiency of random walks. Note that by setting 7, , to be a function of the proceeding node
in the walk # the random walks are 274 order Markovian.
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