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Erratum

Erratum to “Analysis, Identification, and Validation
of Discrete-Time Epidemic Processes”

Philip E. Paré , Ji Liu , Carolyn L. Beck ,

Barrett E. Kirwan , and Tamer Başar

WE PROVIDE corrections to two typos (in Assumption 3 and
Corollary 2) and three misstatements (in Corollary 1 and

Theorems 3 and 4) of [1].
The second condition of Assumption 3 should have been

h
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βi j ≤ 1

i.e., summation is taken over all j .
The second typo is in Corollary 2, which should read as follows.
Corollary 2: Considering the model in (2) under Assumptions 1–5,

if the endemic state, x∗ � 0, exists, then
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The model under consideration in [1] is
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which in matrix form is

xk+1 = xk + h((I − Xk)B A − D)xk (3)

where Xk = diag(xk ), B = diag(βi ), and D = diag(δi ).
Theorem 3 should be replaced by the following.
Theorem 3: Consider the model in (2) under Assumptions 1–5 with

homogeneous virus spread, that is, β and δ are the same for all
n agents, with n > 1. Assume that A, x0, . . . , xT , and h are known.
Then, the spread parameters can be learned uniquely if and only if
T > 0, and there exist i, j ∈ [n] and l1, l2 ∈ [T − 1] ∪ {0} such that

xl2
j gi (xl1 ) − xl1

i g j (xl2 ) �= 0 (4)

where g(xk) := h(I − Xk)Axk .
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C. L. Beck and T. Başar are with the Coordinated Science Laboratory,
University of Illinois at Urbana–Champaign (UIUC), Champaign, IL 61801
USA (e-mail: beck3@illinois.edu; basar1@illinois.edu).

B. Kirwan is with the Agricultural and Consumer Economics Department,
University of Illinois at Urbana–Champaign (UIUC), Champaign, IL 61801
USA (e-mail: bkirwan@illinois.edu).

Digital Object Identifier 10.1109/TCST.2019.2947228

Proof: Since A, x0, . . . , xT −1, and h are known, using the
notation in (3), we can construct the matrix

� =

⎡
⎢⎢⎣

h(I − X0)Ax0 −hx0

...
...

h(I − XT −1)AxT −1 −hxT −1

⎤
⎥⎥⎦.

Therefore, since xT is also known, we can rewrite (2) as

⎡
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Since n > 1, � has at least two rows. By the assumption that there
exist i, j ∈ [n] and l1, l2 ∈ [T − 1] ∪ {0} such that (4) holds,
� has column rank equal to two, with two unknowns. There-
fore, there exists a unique solution to (5) using the inverse or
pseudoinverse.

If there do not exist i, j ∈ [n] and l1, l2 ∈ [T − 1] ∪ {0} such
that (4) holds, then � has a nontrivial nullspace. Therefore, (7) does
not have a unique solution. �
Note that l1 could equal l2 and thus T could equal 1.

Since Corollary 1 followed from Theorem 3, it needs to be adjusted
accordingly.

Corollary 1: Consider the model in (2) under Assumptions 1–5
with homogeneous virus spread with n > 1. Assume that A and
x0, . . . , xT are known. Then, the ratio of the spread parameters can
be learned uniquely if and only if T > 0 and there exist i, j ∈ [n]
and l1, l2 ∈ [T − 1] ∪ {0} such that

xl2
j gi (xl1 ) − xl1

i g j (xl2 ) �= 0.

Similarly, Theorem 4 should be replaced by the following.
Theorem 4: Consider the model in (2) under Assumptions 1–5

with n > 1. Assume that A, x0, . . . , xT −1, xT
i , and h are known.

Then, the spread parameters of node i can be learned uniquely if
and only if T > 1, and there exist l1, l2 ∈ [T − 1] ∪ {0} such
that
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Proof: Since A, x0, . . . , xT −1, and h are known, we can
construct the matrix
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Then, since xT
i is known, we have⎡
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Since T > 1, �i has at least two rows. By the assumption that there
exist l1, l2 ∈ [T − 1] ∪ {0} such that (6) holds, �i has column rank
equal to two, with two unknowns. Therefore, there exists a unique
solution to (7) using the inverse or pseudoinverse.

If there do not exist l1, l2 ∈ [T −1]∪ {0} such that (6) holds, then
�i has a nontrivial nullspace. Therefore, in that case, (7) does not
have a unique solution. �
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