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Abstract. This note corrects a condition in Theorem 3.5 in our paper Fissler and
Théle (2016).

It has been pointed out to us that the assertions of the equivalence stated in
Theorem 3.5(b) of our paper Fissler and Théle (2016) cannot be satisfied by a
sequence of kernels f,, € L%(ul) in the case ¢ = 4. Indeed, the sign condition
fn < 0 implies that E[I,(f,,)%] < 0 in view of equation (2.8) in Fissler and Thiile
(2016). On the other hand, if I, (f,,) converges in distribution to Y ~ T, as n — oo,
the uniform integrability of {I,(f,)*: n > 1} implies that

lim E[l,(fn)*] = E[Y?®] = 8v > 0,

which is a contradiction. In line with the equivalence, neither assertion (ii) nor (iii)

can be satisfied if f, < 0. BE.g. ¢ [|fall* < ||fnlggfn —cq fall? = 0 for f, <0,
I?

but at the same time ¢!| f,,||* — 2v > 0. This contradiction also affects the results
based on Theorem 3.5(b), namely Corollary 3.8(b), Theorem 4.6(b), and Theorem
4.10(b).

In Section 5.4 and, in particular, in Proposition 5.11 of Fissler and Théle (2016),
we described an alternative way to a four moments theorem in the case ¢ = 4 and
for non-negative kernels under stronger conditions on the contraction norms of the
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kernels f,. Against this background, Theorem 3.5 holds upon replacing condition
(b) there by

(b)) ¢g=4, fr, >0 for alln > 1 and nh_)rrgo [ fr x5~ full = 0 for all p € {g/2 +
1,...,q}.
Mutatis mutandis, condition (b) in Corollary 3.8 should be replaced by
() ¢g=4, fr, <0foralln >1and nll_}rr;o | frn %277 full = 0 for all p € {g/2 +
1,...,q};
condition (b) in Theorem 4.6 should be replaced by
(b’) ¢ =4, f, > 0for all n > 1 and nh_}n;o | frn %277 frull = 0 for all p € {g/2 +
1,...,q};
and condition (b) in Theorem 4.10 should be replaced by
(b’) hyp >0 for all n > 1 and nh—{jgo |hr, x57P hy|| =0 for all p € {g/2+1,...,q}
if ¢ = 4.
We remark that also under the new condition (b’) in Theorem 3.5, all the technical

lemmas established in Fissler and Thile (2016, Section 5) are needed to prove the
result.

We finally remark that in Fissler and Thile (2016, Lemma 5.7), we assumed that
the kernels f,, have constant sign, i.e., that either f,, < 0 or f,, > 0. However, for
q = 2, one can dispense with the sign condition. Indeed, using the notation from
Fissler and Théle (2016), we have that

A (Is(fa)) = G2 fall? + 61G2 full* + 8l fr Fo ful I + 48| fr %1 fr — full?
= 16| fn *3 fall® + 96 £ %1 frll® + SIF2II? + 48]| fr F1 o — Full*.

Hence, assertions (1) and (2) follow directly. This is of importance because in
Lemma 5.9(a) we imposed no sign condition, but referred to Lemma 5.7.

Theorem 1.6 of the recent paper Dobler and Peccati (2017) is very close to
establishing a four moments theorem for Poisson integrals with a Gamma limit.
However, as discussed in Remark 1.7 ibidem, one sufficient condition which implies
the four moments theorem is that certain contraction norms of the kernels converge
to zero in the L?-sense. This corresponds to our additional assumption (b’) from
above. However, the theory developed in Ddbler and Peccati (2017) allows to
remove our restrictive condition on the order of the integrals as well as the sign
condition on the kernels f,.
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