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The paper Gould et al. [1] contains an error in Theorem 3.2 as demonstrated by the following counterexample
over three binary variables:
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Clearly x? = (0, 0, 0) and E(x?) = 0. Now consider the sequence of γ-expansion moves:

Aγ ∈
{
{0} × {0} × ∅, {0} × ∅ × {0}, ∅ × {0} × {0}, {1} × {1} × {1}

}
.

This set of moves is covering and satisfies the assumptions of [1, Theorem 3.2]. Moreover, x† = (1, 1, 1) is a

local minimum with respect to these moves. However, E(x†)
E(x?) = 3

0 =∞.

The theorem is correct for the case of disjoint γ-expansion moves and for the case of θc(xc) > 0 for all c
and xc. For the case of non-disjoint Aki and θc(xc) = 0 for some c and xc we need the following to hold: There
must exist some disjoint Ãki such that:

• Aki = Ãki
⋃
k′ Ã

k′

i is the union of Ãki with some of the remaining Ãk
′

i , i.e., Ãki ⊆ Aki and for all k′ 6= k,

Ãk
′

i ⊆ Aki or Ãk
′

i ∩Aki = ∅; and

• for all xc such that θc(xc) = 0 there exists a move k with xc ∈ Ãk.

This essentially requires the moves to be constructed from a set of disjoint moves satisfying xc being considered
in a move whenever θc(xc) = 0. In particular for any c and c′ such that there exist an xc and xc′ with θc(xc) = 0
and θc(xc′) = 0 we must have that either xc and xc′ are disjoint (i.e., do not share values) or are considered in
the same move. This is a much stronger condition than originally stated in [1, Theorem 3.2].

Acknowledgements. Thanks for Jonathan Warrell and M. Pawan Kumar for discovering this error.
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