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approximate the expectation over SðSÞ by assuming
each snðtÞ is 1 with probability S and 0 otherwise
independent of the other nodes. Since nodes differ in
the number and type of inputs, this assumption is valid
only for large, homogeneous networks. Thus, each node
will have, on average, Shkið1 − αÞ active excitatory inputs
and Shkiα active inhibitory inputs. To account for the
variability in the number of such inputs for any particular
node (due to both the degree distribution of a random
network and the stochasticity of the process), letting
PðβÞ be a Poisson random variable with mean β, we
model the number of active excitatory inputs as ne ¼
P½Shkið1 − αÞ� and the number of active inhibitory inputs
as ni ¼ PðShkiαÞ. We describe the total input to the
transfer function using ne and ni draws from the link
weight distribution. Replacing the argument of σ in
Eq. (3), and taking the expectation over the distributions
of ne and ni, as well as over the link weight distributions,
we approximate

ΛðSÞ ≈ S−1E

�
σ

�Xne

j¼1

wj −
Xni

k¼1

wk

��
; (4)

where wj and wk are independent draws from the link
weight distribution. Equation
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