Szeregi czasowe dla danych
dyskretnych



Szeregi czasowe

e Szeregi czasowe to narzedzie analizy danych
uporzgdkowanych w czasie.

e Standardowe modele zaktadajg dane ciggte.

o W praktyce czesto spotykamy dane dyskretne: liczby o0sob,
zdarzen, przypadkow.



1.1.2 Proces autoregresji (AR)

Proces autoregresji rzedu p, to proces nastepujgcej postaci

Y = f(Ye—1,Yt—25 o, Yt—ps Z1)- (1.7)
P

Yi=0Yi o+ ... +oYe p+ 24 =00+ z¢th—z’ + 2y, (1.8)
=1

gdzie ¢1, o, ..., 9, to parametry modelu, p to wielkoS¢ opdznienia, natomiast Z ~
WN(0,0%) to bialy szum



Model INAR(1)

Proces { X;}icz nazywamy procesem INAR(1) z parametrem a € [0,1) i naptywem {¢;},
jesli spelnia rownanie:
Xt = ao Xy 1+ €&,

gdzie:

o {¢:} jest ciggiem niezaleznych i identycznie roztozonych zmiennych losowych na
Z-I-a

e ¢; jest niezalezne od X;_; dla kazdego ¢.



Operator przerzedzenia

Niech X bedzie zmienng losowg przyjmujgcg wartosci w zbiorze liczb catkowitych
nieujemnych Z,. Dla ustalonego a € [0,1| definiujemy operator przerzedzania o w

nastepujacy sposob:
X
aoX = Z Y:ia
i=1

gdzie Y; sa niezaleznymi zmiennymi losowymi typu Bernoulliego o parametrach P(Y; =
l)=a, P(Y;=0)=1—«



Interpretacja modelu

Xt = a0 X1+ €,

The INAR(1) model defined by (2.1) simply states that the components of the
process at time ¢, X,, are (1) the survivors of the elements of the process at time
t — 1, X,_,, each with probability of survival a and (1) elements which entered
the system 1n the interval (t — 1, t] as innovation term (g,).
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As an illustration of how the sample path of the INAR(1) process differs from
that of the standard AR(1) process, a simulated sample path for each process was
generated. For comparison of the two sample paths, the two simulated processes
are taken to have the same mean and the same variance. Figure 1 presents the
simulated sample path based on a sample of size 100 observations generated from
model (2.1), in which Y; 1s taken to be Bernoulli random variables with « = 0.5
and ¢, is taken to be Poisson with parameter 4 = 1.0. Figure 2 shows the corre-
sponding sample path of the standard AR(1) model, in which ¢, is taken to be
normally distributed with mean 4 and variance A(1 + o).
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FiGURE 2. Continuous time series generated from normal (2, 2).

FiGURE 1. Integer valued time series generated from Bernoulli (0.5) and Poisson (1.0).
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Model INAR(p)

Definition 2.1 allows the specification of the integer au-
toregressive process of order p. Suppose that «; € [0, 1) for
i =1,..., pand let {¢,t € N} be a sequence of independent
1dentically distributed nonnegative integer-valued random vari-
ables with E(¢;) = u and var(e;) = o>. Then, the process

pP
X,=) oj0X,_i+e, (1)

=1

1s called an integer autoregressive process of order p, denoted
INAR(p). The Bernoull1 variables used to define the random
variable o o X,_; are independent of those used to define
ay o X;_ 5, and so forth, so the INAR(p) process has the clas-
sical AR(p) correlation structure (Du and L1 1991). A unique
stationary and ergodic solution of (1) existsif Y /_, &; < 1, and
then E(X;) = n/(1 — D 7, o).



