
S1 Text. EM algorithm for ZINB model

The details for estimating mean, prevalence and dispersion parameters of ZINB model using EM
algorithm are illustrated as follows.

The complete likelihood function is

L(yg, rg | Θ) =

n∏
i=1

f(ygi, rgi|Θ)

=

n∏
i=1

f(ygi|rgi,Θ)f(rgi|Θ)

=

n∏
i=1

fNB(ygi|µg, ϕg)
(1−rgi)p

rgi
g (1− pg)

(1−rgi)

(1)

The complete log-likelihood function is

ℓc(yg, rg | Θ) =
n∑

i=1

rgi log(pg) + (1− rgi) log(1− pg) + (1− rgi) log(fNB(ygi|µg, ϕg)) (2)

The E-step and M-step of the EM algorithm are
E-step:

E[rgi] =
pg · 1(ygi=0)

pg · 1(ygi=0) + (1− pg) · fNB(0|µg, ϕg)
(3)

M-step:

pg =
1

n

n∑
i=1

E[rgi] (4)

µg, ϕg = argmax
n∑

i=1

(1− E[rgi]) log(fNB(ygi|µg, ϕg)) (5)


