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Abstract

We will investigate a d-type branching process Xk = (X1
k , . . . , Xd

k )>, k = 0, 1, . . .,
with immigration. By ξi,j

k,` we denote the number of type j offspring produced by
the `th individual who is of type i belonging to the (k − 1)th generation. The
number of type i immigrants in the kth generation will be denoted by εi

k. Then

Xk =
d∑

i=1

Xi
k−1∑

`=1

ξi
k,` + εk,

where εk := (ε1
k, . . . , εd

k)> and ξi
k,` :=

(
ξi,1
k,`, . . . , ξ

i,d
k,`

)>. Assume that mξ :=
(E(ξi,j

1,1))1≤i,j≤d and mε := E(ε1) are finite. Then E(Xk | X1, . . . , Xk−1) =
m>

ξ Xk−1 + mε. If mε is known then the conditional least squares estimator m̂ξ
n

of mξ based on the observations X1, . . . , Xn can be obtained by minimizing the
sum of squares

∑n
k=1 ‖Xk −m>

ξ Xk−1 −mε‖2 with respect to mξ, and we obtain

m̂ξ
n =

(
n∑

k=1

Xk−1X
>
k−1

)−1 (
n∑

k=1

Xk−1(Xk −mε)>
)

.

We are interested in the asymptotic behaviour of the sequence m̂ξ
n, n = 1, 2, . . ., in

the critical case %(mξ) = 1, where %(mξ) denotes the spectral radius of mξ.
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