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1 Generative Process

The complete generative process for our model is as follows:

for topic t = 1, . . . , T do
Topic-specific distribution over word types φ(t) ∼ Dir(β)
for actor a = 1, . . . , A do

Topic-specific point s(t)a ∼ N (0, σ2
1I)

end for
Topic-specific bias b(t) ∼ N (µ, σ2

2)
end for
for email d = 1, . . . , D do

Email-specific distribution over topics θ(d) ∼ Dir(α)
for position n = 1, . . . ,max(1, N (d)) do

Topic assignment z(d)n ∼ θ(d)
if N (d) 6= 0 then

Token w(d)
n ∼ φ(z(d)

n )

end if
end for
for recipient r = 1, . . . , A do

if r 6= a(d) then
Position assignment x(d)r ∼ U(1, . . . ,max(1, N (d)))

Recipient indicator y(d)r ∼ Bern(p(t)
a(d)r

) assuming z(d)
x
(d)
r

= t

end if
end for

end for

The corresponding directed graphical model is shown in Figure 1.

2 Definitions of Discrepancy Functions

The dyad intensity distribution [1] quantifies the level of node–node activity in a network. Letting
N (1|a,r) =

∑D
d=1 1(a

(d) = a)1(y
(d)
r = 1),1 the dyad intensity for actors a and r is the geometric
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1The function 1(·) evaluates to one if its argument evaluates to true and evaluates to zero otherwise.
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Figure 1: The directed graphical model for our model. Count N̂ (d) is equal to max (N (d), 1),
indicating that there is a single, “dummy” topic assignment z(d)1 for any email that contains no text.

mean of the number of emails sent from a to r and the number of emails sent from r to a:

f1(a, r;Y) =
(
N (1|a,r)N (1|r,a)

) 1
2

.

The vertex degree of actor a is the number of emails sent to or from a:

f2(a;Y) =
A∑

r=1

(
N (1|a,r) +N (1|r,a)

)
.

The vertex degree distribution is the distribution of vertex degrees in a network.

The geodesic distance distribution [2] quantifies the connectivity of a network. We define the pair-
wise distance from actor a to actor r to be 1 /N (1|a,r). The geodesic distance from any actor a′ to
any actor r′ is the shortest path between them in the weighted graph induced by the set of pairwise
distances. The geodesic distance distribution is the distribution of geodesic distances.

Generalized graph transitivity [3] quantifies the amount of clustering in a weighted network. We
define a triple to be any set of three actors a, r, and r′, such that there is at least one email from a to
r and from r to r′. If there are also one or more emails from a to r′, then triple (a, r, r′) is a transitive
triple. Letting the value of triple (a, r, r′) be N (1|a,r) + N (1|r,r′), generalized graph transitivity is
defined as the ratio of the sum of the transitive triples’ values to the sum of all triples’ values.
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