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vincent.miele@univ-lyon1.fr

This note provides a complement to the proof of the result on parameter identifiability,
namely Proposition 1 in the manuscript, in the binary case. We would like to mention that
there exist new results on the identifiability of dynamic stochastic block models (Becker
and Holzmann, 2018).

Complement to the proof of Proposition 1. We consider the binary setup. The proof from
the manuscript establishes that from the distribution PYθ , we can obtain the parameters
{βtql, 1 ≤ t ≤ T, 1 ≤ q, l ≤ Q} up to a permutation σ ∈ SQ. Note that with the same
argument, we also obtain the stationary distribution α on the nodes groups up to the same
permutation. Then it remains to identify the parameter π of the latent transition matrix.
The argument given in the manuscript does not apply to the binary case as it relies on the
identifiability of the mixtures of the densities φtql, which are Bernoulli in the binary case
(and thus do not induce identifiable mixtures).

Let us consider the degree of the first node at time t, namely Dt
1 =

∑N
j=2 Y

t
1j whose

conditional distribution, given Zt1 = q is Binomial B(N − 1, β̄tq) where β̄tq =
∑Q

l=1 αlβ
t
ql.

Those parameters β̄tq are already identified up to a permutation σ ∈ SQ. Now, we consider

the distribution of the pair (Dt
1, D

t+1
1 ), which is a mixture distribution given by∑

1≤q,q′≤Q
αqπ(q, q′)B(N − 1, β̄tq)⊗ B(N − 1, β̄t+1

q′ ).

Teicher (1967) has proved the equivalence between parameter identifiability for the mix-
tures of a family of distributions and parameter identifiability for the mixtures of finite prod-
ucts from this same family. Thus the above mixture has identifiable parameters as soon as
the one dimensional mixtures

∑
1≤q≤Q αqB(N−1, β̄tq) and

∑
1≤q′≤Q[

∑Q
q=1 αqπ(q, q′)]B(N−

1, β̄t+1
q′ ) are identifiable. Moreover, Blischke (1964) establishes that these mixtures of Bi-

nomial distributions are identifiable as soon as (in our setup) N − 1 ≥ 2Q − 1 and the
parameters {β̄tq, 1 ≤ q ≤ Q} are pairwise distinct, which is a generic condition. We thus
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conclude that we can identify the parameters {(αqπ(q, q′), β̄tq, β̄
t+1
q′ ); 1 ≤ q, q′ ≤ Q} up to a

permutation on these Q2 values. Nonetheless, the parameters αq, β̄
t
q, β̄

t+1
q′ are already iden-

tified up to a permutation in SQ, so we recover the proportions {αqπ(q, q′); 1 ≤ q, q′ ≤ Q}
up to a permutation in SQ and then also the latent transition matrix π up to a permutation
in SQ.
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