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A REMARK ON A CHARACTERIZATION OF THE POISSON PROCESS

A characterization of the Polsson process by properties
of oconditional moments obtained by Brye (1987) may be sim-
plified in the following way.

Theorem, LetX= (1{1;)0o be a square integrable

stochastic process such that for any U< e, <.es €8, <B<Y,
ne= 1’2’000
(1) BX, = t,
(2) cov(xs, xt) = 8,
'(3) E(xslxs1,...,xsn) = A.‘Xsn + Ay
(4) E(xs|xs1,...,xsn, Xy) = ByXg + BX, + B,
n
(5) Var(xs|xs1,...,xsn, X)) = c(x, - xsn),

where AO, A1, BO’ B1, 82, C are some constants depending on
ByseeesBpy By t only. Then X is a Poisson process,
In Bryc (1987) it was additionally assumed that

(6) Var(Xs|XS1,...,Xsn) = const,

Proof., We will prove that (6) follows from (1)-(5)
and then our Theorem will be a consequence of Bryc charaote=-
rization. From (1), (2) and properties of conditional expec=-
tations we easily compute

= 555 -



2 Je Wesotowski

A1-1, Aoss-sn. B1+Bz=1, BOSO.

Let us denote Y = (X_ ,...,X ). Then from (5) we obtain
1 n

(70 B(x3|1) = B(B(x3|Y, X)|1) = B3x2 - ox, +
n n

+ (288K, + c)B(x 1) + B3R(XZ|Y),

We observe that (3) implies
(8) B(XXo|Y) = E(E(xt|Y, xa)xle) =

= B(X2|1) + (¢ - s)B(X,|7).
On the other hand trom (4) we get
(9) BXX|Y) = B(XB(X]Y, X,)|¥) =

2

= B1xsns(xt|y) + B,E(XZ|Y).

The tormulas (7)-(9) imply

2 2,2
B,E(XS[Y) = BiXg =~ CXg + (ByB, Xy + CIE(X|T) +

8p n

+ 32(t - s)B(kle).

Now we apply once again (3). Hence
2 2 2 -
B1E(X8|Y) = xen(B1 + B,B,) + xsn(B132(t - sp) + By(t = 8)) +

+ C(t = sn) + Bz(t - 8)(s8 = sn).
Consequéntly

2

2 =
B(x2]y) - Xg + 2AgXg + oonst,

sinose Ba(t - sn) =8 - 8_. Applying {3) to the above equation
we got (6).no

Similar simplification may be also introduced to Proposi-
tion 3.1 in Bryc (1987). (The assumption (13) of that Proposi-
tion followe from the remained ones and thus may be deleted).

n
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