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The model is as follows. Let Xk, k ∈ Z+ be a two-dimensional stochastic process
satisfying

Xk =

Xk−1,1∑
j=1

ξk,j,1 +

Xk−1,2∑
j=1

ξk,j,2 + εk k ∈ N,

where the nonnegative integer valued random vectors {ξk,j,i : k, j ∈ Z+, i ∈ {1, 2}}
denote the number of offsprings of the jth individual who is type i in the (k − 1)th

generation, and {εk : k ∈ Z+} is the number of immigrants in the kth generation. Our
aim is to estimate the offspring mean matrix

mξ :=
[
E(ξ1,1,1) E(ξ1,1,2)

]
,

in the critical case, that is when the spectral radius of this matrix is 1. We use the
conditional least squares method to find an estimator and examine its asymptotic
properties.
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