
Open Problem 9.1 Consider the balanced Stochastic Block Model for k > 3 (constant) communities
with inner probability p = a

n and outer probability q = b , what is the threshold at which it becomesn
possible to make an estimate that correlates with the original partition is open (known as the par-
tial recovery or detection threshold). We refer the reader to [DKMZ11, ZMZ14, GZC+15] for more
information on this and many other interesting conjectures often motivated from statistical physics.

9.3.1 Three of more communities

The stochastic block model can be similarly defined for any k ≥ 2 communities: G is a graph on
n = km nodes divided on k groups of m nodes each. Similarly to the k = 2 case, for each pair (i, j) of
nodes, (i, j) is an edge of G with probability p if i and j are in the same set, and with probability q if
they are in different sets. Each edge is drawn independently and p > q. In the sparse regime, p = a

n

and q = b , the threshold at which it is possible to make an estimate that correlates with the originaln
partition is open.
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