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Definition 1 (linearly additive processes) An R"-parameter stochastic pro-
cess {X (t);t € R"} is called a linearly additive process if it is additive on any
lines. That is, the process Z(s) = X (sv + vo) has independent increments for
any line {sv + vo}.

T.Mori obtained the following theorem:

Theorem 2 T.Mori[92] Let {X(t)} be an R"-parameter linearly additive pro-
cess. Then, there uniquely exists a measure j on the set of all hyper-planes (of
co-dimension 1) in R™ and the process has the representation

where S(t) is the connected component of R" \ t* which does not include the
origin and {Y (B); B measurable in R"} is the SaS-random measure with con-
trol measure (R”, ). Here we identify the space of hyperplanes with R™ by the
projective duality map *.

Let us call this measure the Chentsov-Mori mesure of {X}.

Definition 3 (multi-parameter additive process, K.Sato[00]) An n-
parameter stochastic process { X (t);t € R"} is called a multi-parameter additive process

if:

1. For any points, sy <sa < -+ < Sp, -, X (s8,) — X(sp—1) makes an inde-
pendent system, ,where u = (uy.ug, -+, u,) <t = (t1,t2, -+, t,) that is u; <
tiyug <togyeeeyuy, <y, X(sg) — X(s1), X(s3) — X(s2).

2. Ifsy <sg, s3 < sy andsy—s; =s4—s3, X(s2)—X(s1) and X (s4)— X (s3)
are subject to the same law (i.e. {X} is invariant under the parallel
transforms).

3. X(0)=0, a.s.

4. X(s) is right continuous and has left limits with respect to the order <.



Theorem 4 Let {X (t);t € R"} be a linearly additive multi-parameter preess.
Then there uniquely exists a measure ® which concentrates on S"~1 N R™, the
process { X} has the following Chentsov type representation:

Where Y = {Y} is the random mesure controled by the mesure ® which is
invariant under the dual action of the Fuclidean motion group.

Let V € R." be a convex cone. A curve L = {{(t);t € R4} € V is called a
time like curve if {{(s);s >t} € ((t) + V.

Definition 5 A process {X (t);t € V'} is called an additive process with respect to V

if the parameter restriction { X, (t) = X (((t)} is additive for any time-like curve
L.

Note that R."™ is a convex cone. Thus the above multi-parameter additive
process is an exmple of addive process with respect to the cone R, ".

Theorem 6 Let {X(t);t € R™} be a linearly additive process and V be a
conver cone. If {X(t;t € V} is an additive process with respect to V, then
there uniquely exists a measure ® which concentrates in the dual conve V* and
the process { X'} has the following Chentsov type representation:

Recently, my graduate student, Miss H.Tanida has successed to characterize the
sub-ordinators valued on time-like curved. So, now we are ready to consider a
multi-parameter version of sub-ordination.
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