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Abstract: In this paper, we consider the problem of determining the order of
INAR(q) model on the basis of the Bayesian estimation theory. The Bayesian es-
timator for the order is given with respect to a squared-error loss function. The
consistency of the estimator is discussed. The results of a simulation study for the
estimation method are presented.
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1 Introduction

The time series models are widely used in many fields and there is a growing interest in
time series. Estimating the order of these models is an important part when dealing the
data. Chenl!! gave the Bayesian estimator for the orders of AR models with a squared-
error loss function. Wangl? discussed the problem of determining the orders of AR(k) and
ARMA (p, q) models of time series on the basis of the Bayesian estimate theory. Pengl®l took
advantage of the Bayesian factor to discuss the problem of selecting the order of AR models.
Peng!¥! gave the Bayesian estimation of the order for MA model.

The first INAR(1) model was introduced by Al-Osh and Alzaid[®). The INAR(1) model
is as follows:

Xi=aoX; 1+ €, a € [0,1],
where {¢;} is an i.i.d. Poisson random sequence having mean \; a0 X; = % Bj, where B;
=1

an ii.d. Bernoulli random sequence with P{B; = 1} = « and is independjent of €. Al-Osh
and Alzaid®! gave several methods for estimating the parameters of the model. Until now,
the estimation for the order of integer-valued model has not been discussed.
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Define the INAR(q) process {Y;} by

K+510K,1+~"+6q0}/},q:6t, 51’6[();1]7 Z':].,”',(L (11)

where {¢;} is an i.i.d. Poisson random sequence having mean A,; Bo = 1, By = 0, 1 =
Yi—s

1,2,---; B;oY,; = Z Bjfori=1,2,---,q, where B; an i.i.d. Bernoulli random sequence

with P{B; =1} = Bl and is independent of ¢,_;; B(z) =1+ 1z + -+ Bx? # 0, x| < 1;
the order of this model is a discrete type random variable such that

M
P{q:’t}:P’L>O’ Z:17275M7 ZPZ:17

where M is the upper bound.
The INAR(q) process can be expressed as
B(B) oY, = e,
where 3(B) =1+ 1B+ -+ 3,B%, 3;B" oY, is defined by
ﬁiBiOYtzﬂz'OYLi, i=1--,q
Based on Theorem 2.2.2 in [6], the INAR(¢q) model defined above is also equivalent to
the following model:

o
Y, = E O O €¢_j, ag =1,
j=0
where |a;| < ¢p™7, j >0, c and p are positive constants. Furthermore, we have

Z|aj|<oo, Z|aj|2<oo.
§=0 7=0
The INAR(q) model above can be expressed as
Y, = o(B) oc,
where
Oé(_B):1_A,_OZIB_F..._’_OMB"_|_...7 ﬂ(B)zi

The paper provides the Bayesian approach for the order of INAR(g) model under the
assumption that the loss function is the squared-error loss function and the order is a dis-
crete type random variable and has an upper bound. In Section 2, the relationship of the
parameters of the INAR(q) model is discussed. The Bayesian estimator for the order is given
and its strong consistency is discussed in Section 3. Finally, in Section 4, some simulation
results are given to prove the consistency.

2 Property of INAR(q)

The mean of the model {Y;} is simply
Ag
L+ B+ + B

EY; =

Based on [7],
COV(}/taﬁi o Y;&—z) = /BiCOV(}/ta Y;S—l) + fi(ﬁla e 7Bq)EY;5a 1= 13 27 g,



