
J U M B  OF m0CmS'B"lC PBOCESW 
WlTH V A L U S  IN G T8MtAI)GjICAL GROUP 

Abstruez. We consider a stochastic proems X taking its values in a 
PahaPisR, group G and having indepndent isrcrements. First we iavetigate 
t k  jump measurm v, on G associated with the process X. Them we 
idmtify the measus% v, with the L6vy measures ofcertain convolution 
semigroups an G closely connected with X .  Finally wz shoe that fos n 
submuitipBicative function y, on G the iategrability with r e s ~ t  to the 
proems X is essentially quivaIeat with the integrability of p with m p c t  
to the jump nlwures v, of X. 

%[at;soductiomI Let [;"a,XB, be a stochastic process without discontinuities of 
the second kind taking its values in a IPoiish gawp G. T k n  the jumps sf the 
process on the time interval LO, r ]  define a measure v, on tlre Boral sets in C not 
containing the identity, In the present paper we invetigate some properlies of 
thee  jump measures. In Seetiora I we are wncerned with the definition 
(Theorem 1) and the approximation (The.orem 2) 0% jump measures. Esseniially 
we follow here the cllassieal approwh. In Section 2 we specialize atrr 
considerations 'to process= with hdegexadent increments taking their values in a 
locally sampact group. We prave that the jump meaurs  csoineide with the Levy 
measulyes clF certain convolution semigrsups eonnated with the procas 
(Tfimtem 3). Fifially in Seetion 3 we show that for a submuhiglicartive Function . ~ p  

on the Polish goup G the ~ariablm sup {q  (X,]: Q g s & ,:) , t 2 0, are integrable 
ifthe prsGess (Jkl,),,, has independent increments and if its jumps a e  uniformly 
bounded [Theo~m 41. Mormvcr, for a bornogeneous prams (X,) ,ao the 
integability of the variables q ( X J  (and ewn of the varl&bIes 
sup jp/X,): O G s G t ) )  i~ equ1vaCmt to the ixltqrabigiitgr of p wwithresfrect to the 
jump meBure til outside same neighbourhood of the identity of G (Theorem 5)- 

Meclsures eonstruct& fmrn the jumps of a process with independem 
increments have always $ayed an important rob in the investigarian of these 
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exists X, - = Eiqf, X,; and X,," X ,  is theljunlp of the process at. time c. Let X (s, r) 
= X; Qr denala the left increment of the process on the time interval [PY? r] and 
let p(s ,  c) denote rhe distribution of X(s, tj (0 4 s G r E I ) .  For every B E  23 (G") 
and far every GE I the n u m h r  of discontinuitim of the process up to time t whose 
jumps lie in Bu is given by 

Zf = C lB[x;2 XJ*  
0 <sst 

lf ~ $ 8 ,  then it i s  well known that Zf3 is finite everywhere. If fB(n)),,, is 
a pairwise disjoint sequence irs 816") with union Bf we obviously have 

For some fixed f~ 1, z 4 iCI, let now (dB),3 be a sequence of dec:eompositions 
A, -- (cnBr cnl, . . . , ckja)j elf the interval KO, r ]  such that Jim ]Awl = 0. For every 
BE BCG*) we put 

THEOREM 1. @ For euQy BE BEE*) with e$  B we have 

(ii) For every BE %(G*) rke falacrioaz Zf of a into [O, rxr] is mgusurable. 
Pr oaf. (i) We fix some w r  Q. Let PYE]O, I ]  such that 

But 2: (a) < a. Hence for n E N sufficiently large there exists j E / I, . . . , k (liz) f 
such that s is the anBy disconlinuily of ( X ,  (r.~)b,,,-, oa ]chj.. c ,~~]  and S U G ~  

that X ( c , ~ ~  - cRj) (a) E B ,  Consequently, 
f rn S l  [a) 3 2: (~1)  - 

Let US tlaw asissumc S.fi"jw) 3 2ff(ut)+ 1 iTor infinitely many n~ A'., After passing 
to an appropriate s~lhsequence we may assume without loss oEgeneraS1ty that for 
every neP6 there exists some j ( 4 e  11, ,.., le(n)j with the f'oHowirrg properties: 

( 1 )  X^(%j tn l -  I r ~ ~ r n t j  ( ~ 3 1 ~  B;  
(2) on JC,~~,, - , , crPdtnr] fhae is no discontinuity sf (x, (@)),,,,, whose 

jump f i t s  in 8; 
(3) the sequence8 (cnbjcB> - JRa and ( c ~ ~ ~ ) ~ ~  C O I I V ~ I ' ~ ~  $0 .T. 

Now cdt,, c s for infinitely many t s ~ N  would imply {rn view of (I)) 
e = X,, (w)- %#- (a) -- $m X (cejCB)_ cnlln3) (TB] E S, hence a contradiction, 
Thus s e,,,, for ~ T E Q s ~  aU n E W  and anallagausly c,,~,,,-, .= s for almost 
&I1 n E M. Thus (by (I) znd (311, X6- (~4- QS (a) = lirn 18 f~,,~,- ,, cMt8~) (w) E 8. 
But this contradicts (21, I-len~e (i) is proved. 

(ii) dl .  k t  O < d < r ,  Then there exists some ye IS, E [  such IthYLt Z:'htY' = 0. 



(Since ZFKf" is finite there exist fin&e subsets Fk .of 16, e[ such that 2;""'" i s  
zero on CeKM") k] If y E 16, EC\F~ (dl k E JV). Every y E 36, E[ not in F ,  u F, u . . , 
satisfies z : ~ ~ L  04 

2, Let some 7~ as in I be fixed and let 52 - [BE %(G) : B c CK (72)1Slj , 
=; C B E 2: a:" = 03. TIxn d is closed with respcl. to Gaitt: iatessections and a 

generator for the a-algebra I! in CR(7). 
(As in 1 aane shows that far every XEC and for every F E E  with 

K ( x ,  ~ ) n K ( y )  = @ there exist 6 ~ 1 0 ,  c[ arbitrarily dose to E such that 
= 0. Hen= K (x, S)E d such that &' is a generator of 2. Moreova, if B, 

&1 E & then d(B r\ C )  c dB u aC implies z:"""~" 2:B-t- P".~-L;€ = 0 0; hence 
R ~ C E & . )  

3. Let 33 denote the system af set8 B a B such that Z: is measurable, Then 3 is 
a Dynkin system in CBC(y) that cormtItins B. 

(Let B E  @. TRm in view of[i) we have 27 - lirn 5:, hence B E 3. Xn particzzlas, 
we have C K  (y) E 3 since i3 (CK (f) = aK (y) and 2:'KeL= 0. The remai~nrg 
stssertions arc now obvious). 

4. In view a£ 2. and 3.  we have 33 = 2. This pmves the measurahlity of Z: if 
B n K (e)  .= @ for some E E RS . If, finally, B E b? fG*) is arbitrary, the assertion 
follows from 27," = lim z ;R"'~"~~'") .  

Definition. Ld ~ E I .  Far every BE@[G*) we put v,(B)== ECZ?) 
(where E denotes the mathematical expctation wit b respmt to P). Obviously v, is 
a Inmsure on BfG*). We call v, the jump masrrr-e of the process (Xa),s,,,. 

E x a rn g l e, Let G be the bmILy compact guup of complex d x d - mat rim, bf 
with IdetMf = 1 and let A be the (narmed) Eana masure on the compact 
subpoup of w~tzary matrices in G, Let UJ,, , be a squenee of irrdependee 
random variable with valam in G sueb that eveq  U ,  i s  disribured amording tw 
A. Moreover, b (M,), I, be: a hsmogeneous Poisson process with intensity E E RT 
starting in 0 and independent of [UJ,, We put T, .= 0 and T, = inf [ re  : NI 
= r r )  for aJI JIG N ,  Finally, Iet Pi he a Hermitian d x d - matrix with trace 0. 

Wc put 
a, 

for all t E Ha, , Then (X,X,, is a process with values in G that has d the desired 
properties, Ols\liously we ht.ive \replXt =.: Uflr 8 i = and - identity matrix in G if t 3 TN1. Heme ZJ" = L,(LT,)+ . . . t B,(UN) for 
B E  d(G*), Thus Walr3's identity yields: 

Thus v, is the restriction of atA to GA. 
The pru;cc=ss (X,),,, has been cansidertd in connection with a problem iin 

atvmic physics [7], 
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Let now (8, %, P, EXf),,,) be a separable stochmtic process with v a ; I u ~  in G. 
By 94 we denate the sub - a - algebra of generated by X, ; O G s G r j  , For all 
~ E I  and 6, G C R P  we define 

w;ker:re the infimum is t&en over all 5 2 ' ~  tEI with P(Q) = I. 
The following fasts we well known Id. [s], IV.4): 
lif the condition 

{GI lim a, (e, 4) = 0 for all E e @ 
a+a 

is fulfilled, then the process (X,),,,,, has no discontinuitis of the srxond kind 
rtnd is stochastically continuous. Moreover, the process earr be: mdified in suck a 
way that its paths are right continuous and admit left-hand iimib. We shall 
therefore: tacitely assum that a process satis&lng (G) already enjoys these 
poperties. Finaliy, if (XI),,, is a separable stocbasticauy continuous proass with 
independent left increments, then it obviously has property /C) for all r E l .  

THEOREM 2. b f  POCess (X,),, haw the prOperQ (C)~QV dl f E 1, $@Me 

jixed t E 1, z 4 0, let rhe sequences (A,),,; a d  (Sf)sB I., BE: B(G*j, he de,fined as 
befare Tlrearelifz 1 and let v,  be the jump measure of (X,), , , , , . 

Thevr for B E  B(G*) such that e &  B v,(dil) -- 0 we haue 

Pr o of. First of all let E E R$ such that B ri K (8) = 0. In view sf (C)  we 
m y  then choose f~ JO, 1 [ such that @ = [~/4, r)  -= 1. Now for every k~ N 
we denote by Ak{e,  An) the event in '2f that the process f X5),, has at least k 
E - clssillatioas on 8 ,  (ia. there exist; integers J'Il), . , . , j jk) with 1 6 j ( b )  
.r . . . r j (k)  < k (n) such that Q(X [cNairil - emjI1,), e) =. E for i = 1, . . . , k )  (all 
n~ "I'm we have P(Ak(8 ,  43) q @q[53+ 1V. 4$ Lemma 3). 

Ob\liowly, /S: 2 k] c nk{c, A&, hence P ( S i  L k )  < ~"ilnrl mnsequently 

for n, F E N .  Thus we bave 

If now r E l is arbitrary, we decompse [a, t ]  in a Az~Ete number of sufficiently 
small intet~als and apply the corrclrrsiorrs above to each of them, Hence (a) holds 
generally. 

Finally, E Q Z 3  = v, [dB) = 0 yields zfB = 8 almost everywhere, Hence taking 
Theorem I (i)  into acwunt we eon~lude rimsf = 21;" alrnosr elsezywhcre. 



Cansquatly, with the aid of (*) we obtain lim US:) = EOZ:) < m, Hence the 
assertion. 

COROLL~RY 1. Let. U E 113. (G) ~ w e h  []rat v, (aI/) - 0, (By the proofof Tharem 1 
(ii), these wighbourlzo~ds t" coltstitanre u basis of %(C).) Thelr the sequamc 

Pro a t  This follows readily fmrn the eharacte&ation of we& mnvergenm 
in te rm af sets of continuity (ef* [511 IX. I). 

COKC~LLA~V 2. The pri1ct.s~ (X,)og,,, hns continuous p r h s  with probabili~ j 
if and only $for. all UE@(G): 

2. J U M B  OF PW0CESSES WBTH IPSDE3PENP)IENT 1NCREMNT.S 

By I we either denote the interval 60, 11 or the interval W, and, nccsrdingIy5 
by S either the set [{s,  r)e.R2: 0 6 s s t t IIj OK t k s e t  ((3, ~ ) E R * :  0 si s 5 f t f .  

Let X = (a, %, P,  {X,),,,) be a separable stmhastically continuous process with 
values in the Polish group G such that X o  = e.  Let ras assum t h d  the process X 
bas irzdepndeazr left increments: for every finite sequence O < t, < r ,  < . , , < r, 
in I the random vasiables X ( 0 ,  t ,), X(r, , r,), . , . , X(r,-, , t,) irre independent. 
Let ers cafl the process *In: addiriitte if in addition its paths are right wnrinuous and 
admit left -hand limits. (As mentioned in Section k the pmocess X can always be 
modified as to fu'rfiiU this last condition.) As usual let us usail the additive ~TBCWS X 
fiomwgeneous if for every (s, r )  E S t be dist ri-ibution of X{s, r) onfy deprrds on the 
diEerence r -8 ,  

The distribrrtiom p[s ,  t )  of the iaurements X(s, t), (s, t ) ~ 5 ,  of an iidditiw 
process (XJI,, with vatt~cx in G fbrm a [cantinuous] convolution heanigroup in 
.4t1 (G) (cf. E9, 1 Or 1311, Gonverssely, wi tb every evnlinuous canwolutisn hemi- 
group (p(s, I ) ) ~ , ~ , ~  in .XE (6) there i s  associated an additive proc;ess (;Y,X,, with 
values in C such that tits, t )  is the distribution of X: qlii,. (This hllsws fmm 
general results in the LkdPIary sf stochastic precesses. C3L [37.) 

Remark. Let [~1,),,, be: a caatinuous eunvolution semigroup in ,I"G]r. 
Then by p[s, t )  = pl -,, 0 6 s g r ,  there is given a mntinuoos ccsnvolution 
befnigroup in ,&"lG). Let (X,Xao be the (homogeneous] additive pcocas 
asswiated with this hekemjgrolap, Finally, 113t v, darrote the jump meaurc of the 
process (;ii,j,, , , , . Taking irate account Corollary 1 of Theorem 2 wa aherve v, 



- tv, for all r E R+ and 

for all PE%$(G) with e$supp(f'), 
Sf G is n locally campact goup  having a countable basis of its topology or a 

8epasabEa FrGcibet space, then with 01,),, , there is assiaciatd a aso cdled Levy 
measure q (via the L h y  - Rhinchine formula; ef. [9) resp. [2]) ;  and it hoIds 

EoraElf ~%"(G)withe$supp(f),Thcrsgandv, coincide:EB~E(C*) thenq(B)is 
just the ewprxted number of discontinuities of (X,), ,, , , whose jumps lie in B. 

We are now going to extend this observation to hemigroups on loe-ally 
compact groups. Thus Ier G be a beally cornpact group bving a countable basis 
of its tapology, By ale) we denote the space sf red-valued infinitely 
differentiable functiom with compact support an G (cf. [9], 4,4,2)!). II(pt)r,,a is a 
continuous convolution senligroup in J ~ C G ) ,  i t s  generating Eumtional A is 
defined by 

f-*f(ej)dk4 for all f ~ 9 ( G ) =  

The U u y  masure of A (or of (k),,,) is the unique measure q on G* such that 
1 f dq = A d f )  for all f E 9 (GI with e & supp df) ( ~ f .  C9],4,4). By A ( F )  let us denote: 
the set of generating functionais of convalution semigroups in ,.dil"(Ic) 

A continuous convolutian I m i g o u p  (y (s, t)XJ,,,ES in .dl1 (Gj is said to be of 
knek~lded vwiation fcf. [I331 if there exists a mapMng B ( 1 s f  I into A (G) with B (0) 
= 0 and B (1)- B(s) E A (G), (s, t ) ~  S, and a continuous isatom mpping u of I 
into itself such that the following holds: 

For every f E P;.fG) there exists a c(f*) E W$ such that far all (s, r )  E S 

lf (pJ, a is a continuom anvolution semigroup in .,#t"(G with generating 
funetiuraal A, then the associated h e ~ p o u g  is sf bounded vsvriation: one only 
has. to define B (1)  = sA and v ( t )  = t for ad1 t E Rc . In general not every hemigroup 
( ~ ( 8 ,  t))c,,,,,s is of bounded vruiation. But if G is a Lie goup, then, zteesrcfing to 
[4], there always exists a continuous mapping x ( = )  of I into G such that 

( ~ x t s )  * ~ ( $ 9  t )  * Qt,- j Its,r)eS 

is a tiemigroup of bounded variation, 



THEOREM 3. Lef ( p ( s ,  t-))ts,), be a cortrinuous csnvsluetlia#z hemifymup ojbo~iar9d 
esuriariavr in .&* (6). Ler B(.) be elw wrapping qf 1 farlo A(G) ussociared with #fie 
hemigroup by  (E) ard k t  q, ile~ote t / ~  Liuy nzeosur~ @B(t), t G t .  EinaiEy, Ief (X,),,, 
&note lthe additive p*ocess associrrzed wirh tlw Izemi~rclup, arsd Eer v, rdewte tizejump 
rmrrserre 09 rh.e proc~ss (X,) , , ,g , ,  I E 1. 

Then for eevrjf re1 the meastires qt arid v, coincide. 
Pr e ofw We fix some t E I ,  r 3 O. Let (A,), , ,  , be a *quence of decompositions 

A n  = ( c ~ , ~ ,  cR19 . + .  , c,&[,,J af LO, t] such that llim id,/ = 0. Mow Iet f E Q(fG with 
e#supp(.f). Then there exists a U E  3 (6) such that LT n supplf = @ and 
v, (8U) = 0. Thus in view of Cerolbry 1 af TXzgiorem 2 we have 

On the other band, in view of (E) we have thefofolliowiw chain of inequalities: 

(The summrrtion is always to be extended over j - 1, . , , , k(n).) 
In view of lim /$,I = 0 and of the continuity of v, this y i e k  

Consequently, JfdvI = j fdg, for all f E 9 [G) with e 4 supp (f ). This yields 
Y, = q8 since the system of these iiaaerions is sdticiently rich. 

COROLB-ARY. hf ( p  Isz f)jlsEr)& he a contintmus eomhricln hewzigroerp in ,X1 (G) 
and (X,),EI the assaciatgd additive process. 121 U S  C O ~ T ~ ~ E " I "  tfaefoltowiw atss~rtiam~: 

1 
6) Urn - - . - p ( s , t ) (CU)=O fbr every U E S ( F ) ,  j s , a ) ~ S ,  

,-r-.E) f - S .  

(ii) The parks of iJw process (Xa)rEf 4 r ~  cant inu~t l~  wirk pobntrility 1.  
Then (i) implies (ii). 
1f the hemigroup ( p ( s ,  r))ta,,j& is of bounded variation with rcsacr to v ( t )  = r, 

t ~ l ,  the~z (i) alrd (5) are equtvnletts. 
Pro sf, (i) * (ii). Let E E R$. and W E  23 (9 be $ven, Then eher:re exists a b E R$ 

1 
sraclx that - y(3, r)(CU) S 8 for all [s,  $ 1 ~  S wit21 0 < t - 3  < 8, C~nsequently, 

I - s  
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for every decomptlsitic7in d = [el, . . . , ~ , , j  of 10, r ] ,  I'E E ,  with Id( 4 6, we have 

Hence the assertion by Carollary 2 of Theorern 2. 
(ii) *(i), Let the hemigroup ( p ( s ,  r))c,,,, be of bounded variation with 

respect to B ( .  1, and u(r)  = t ,  r E I .  In view of Theasem 3 the U v y  measure $1, of 
B (E) is Q Given U E 23- (G) there exist V E '23 (6) and f ' ~  9 (6)  such th;tt. 
I, ~f G f ( r )  = 1 and/(e)-fa I,,. ~ o n s e ~ u e n t l ~ ,  B ( t ) ( j . )  = 0 lor all t e 1 (cl. 
[19], 4.5.9). Heme, in view of (El, we have, for atf Is, r )  E S, 

Ncnee the assertion, 
Remark ,  Let ( X , ] , ,  be an additive process taking i t s  values in a separable 

Banach space.. Then the distribution of X, is infinitely divisible, hence admits a 
LGvy -Mbiaclzine representation with E v y  measure yl, ( t ~ 1 ) .  B L  is well known 
that ntjt coincides with the jump masure V* of (Xs)OSsQr {Cf. [ S ] ,  Chapter 6 ;  [6], 
Chapter 4). 

kt G be w Palish group and rp a mntinuous swbmulfipliearine function on G, 
i.e. y, is a c~neinuous function of G into R$ such that cp (xy) G iy (x) p ( y )  for all q 
y E G (cf. [14]), 

Wow let X - (a, 59, P,  (X,X,,) be an additive process with values in G, 
Agditin let denote the sub - cr - algebra of 5% generaced by X, ; s 6 t )  . A fufunctbn 
Tof 42 into LO, m] is said to be a Marksv t i m ~  for X if[Tg t ]  E for all t e Bn" + . 
As usual we define 

The process X posseam the srmw Markou properry in the following sense: 
h r  every product measurrable subset & of G" the ralldom salable 

is a version of the condillanal probability 

THEOREM 4= Let yl bc? a continsroods svbmltiplieatfoe fitfictiori! on G a d  
p~lr 1: = in@. Moreovgr7 I E I  there exist sonle s r ~ @ +  s.ucks that 
sup {T (XL1 Xt): re &t+ j < a wish pohabitr'ty 1. 
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hatre XirntJ, B(At)  = 0. Eaence there exist S > I and t O S U G ~  that SIB(At) 3 and 
c < - In (SP(Af)) ,  Thus, far all r E  [a, a], 

[(sup [ q ( X ;  0 g s < t j )ddl  

Moreover, by the stochastic independence of increments, we have: 

Hence the assertion by cavering [O, cr] with finitely maw intervals of 
length t/2. 

Remarks. 
1. The proof' of this tbearem has heen strongly influencd by the proof of a 

related (but weaker) result due to TTo~rat [16]. In fa~t ,  the basic idea already 
appears in Skmahod 1151. 

2. Let v, denote: the j jump measure of the process f X,),,,,,, r E R+ , and let 
B(T,  a) = [KEG: rfx) g a), In yiew of the deffnition crE jump measures the 
assumption 

sup [XI:"X,): t E R+ 1( G a with probabibty 1 

(of Theorem 4) is equivalent with v,(CB(z, a)) = O far ail ~ E R + ,  
THEOREM 5 Let G he a bcally compact gmeip h u i n g  a wuntable basis ~frfits 

t ~ p l a y y  or iz separcabk FrGckes space. Let (pthPU be a contimous convolution 
semigroup il-z A V G )  with &by ~ ~ S U . Z P C  )"I. Finally, kt 9 be a aanfinuous 
s&m~lultiplicratiiv~ fir nctian ola G, Then the. f~llowilrrg msertians are qerivalent : 

Fro o f. Let U E 8 (C). Without loss sf generatlity we may ssume tJ 
= 1;G. < a] far some a E (since q (CY) F/) tm fur all YE $r (GI). La x denote the 
restri&ion of q ta C0. Now 3~ is finite. Hence far every t r  HZ'., t b m  mists e(;tx) 
= e, -+ + (t2/2) x + x + . . . , and (ettx)B, 4. is a continuous convolution semi- 
gmnp in A' (GI {Poisson sen~igroup with exponent x) ,  By the L&vy -Khinchinr: 
farmda (wrzfclrn in both cases is auailabb; cL C9J resp. [Z]) there exists a 
continuous canvolutiea semigroup (v,),,, ~n .AT1 (G) srrch that the generating 
functional of' a cY is the sum of the generating functionals of (v,),, and 



( e ( r ~ J ) ~ ~ .  Moreover, every pt can be represented by a norm convergent 
perturbation series 1181, p. 11, p. 61): 

t 

uoi( i)==v,,  ~ ~ ( f ) = ~ ~ ~ * ~ ; ~ : t 6 ~ - ~ ( t - 1 " ) d $ '   EN), 
n 

(J) * (ii) From 
I 

3 exg(-tx(C;-r) I v , * x a v , - , &  
a 

we have [qdz < QCI. {cfE [14], Pmof of Theorem 1)- 
(11) 3 (E) Let (xh denote the additive process asswiated with ( v ~ ) , ~  n. Since 

the Levy measure af (v,X,, is the restriction of q to fI\[ej, in view of the f i s t  
remark in Section 2 we have: 

sup { T ~ Z  x): t~ jW+j q a with probabigty 1, 

Hence Theorem 4 yields a (c) .= sup Sj q$va:  0 ,< s G t )  < ca for every t E R+ . 
Now with the aid s f  the perturbation series we ohtin: 

Rexnarks. 
1 .  Far a beally compact group (not armssarily having a countable basis of itits 

topology] Theoarem 5 has been proved in [I41 by purely anaiytical metho&, 
Let US mention that in [I41 the result: has been established for a slightly larger 
class of submultiplicative Functions. 

For a sepatrable Hillserf space Theorem 5 has keen proved in [12], For a 
separable Bana~h space proofs for this rcsxllt have becn given in 133 and [11]. 

Out proof has the adwntage that it. works in both .cases and, more generally, 
on every h l i s h  group where ane has a E6vy -Kkncfriw% tarmala far the 
cantitluous convolutinrr semigroup. 
2 Let G be: a Polish. group a d  let (XJr be the hamogeneous additive 

process associatd with the wntinuoua convolutian semigroup (pJE -r a in .dl (61, 
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