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Erwelterte Fassung

Mathematische Stochastik
9.3. bis 15.3.1975

- 2Ziel der Tagung iiber Mathematische Stochastik (Leitung:

. K. Krickeberg) war es, sic.h gegenseitig anhand von {ibersichts-
VOrtrﬁgen'ﬂbe; neuere Entwicklungen in der Vereinigung'der.Ge-
biete der Wahrscheinlichkeitstheorie uhd der Statistik zu orien-
tieren.und so das Gespridch zwischen beiden Disziplinen weiter
Zu fﬁrde;n. Dariiberhinaus wurde iiber eine Reihe interessanter

Einzelergebnisse berichtet.
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Gasser, Th., Zirich Komlos, J., Budapest
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”Isad\ert,:}{“-J , Miinchen Schiirger, K.,. Heidelbei‘g
Mandl, P., Pr.ag : Schuh, H.-J., Erlangen
Morgenstern, D., Hannover Sen, P.K., Freiburg
Miiller, D.W., Heidelberg Siegnund, D., Ziirich
Mliirmann, M., Heidelberg Smith, W.L., Chapel Hill

' Nguyen X., L., Erlangen . Streit, PF., Bern .
Nguyen X., X., Bieiefeld © Tautu, P., Heidelberg
Plachky, D., Milinster v. Weizsidcker, H., Miinchen
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Vortragsausziige

AHLSWEDE, R.: Bounds on cohnditional probabilities with applications

‘in multi-user communication.

We are given finite sets X,lg and the transition probabilities
w(yl x) for xe¥%, yel . For the n-th cartesian power of X and ‘.‘7 we

n

define wn(y_lz) = E1w(yi(xi) , where x = x;...x and y = y1...)’
The set B < " g-decodes x<X™ iz w'(B{x) > 1 - €. We set
q/i(B)c}.n for the set of all the x's which are ¢~decoded by B.

We derive asympthtically optimal bounds on the maximum'size' of

q/i(B)' if the 'size' of B is given. The result has far;reaching

applications in Information Thenry. The work was done jointly
with P. Gdcs and J. Korner.

KATONA,G.: Most stable sets in a Hamming space.

A Hamming space is simply the set of 0,1 sequences »f length n

*
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with the Hamming metric d(x,y) ( = the number of different digits
in x and y). Let A be a subset in Hn’ chqose one element of A
randomly with uniform distribution. Suppose every digit can change
its value.with probability p. What is then the prohabillty that
the randomly chosen element leaves A? It is

S = =y )n-d(X.y)
XA’ yeA .

We want to minimize this expression,. if n,p and . [A] are fixed.
Our.-expression can be written in the form :i kif(i), where k is

uu

the number of pairs (x,y) with xeA,yeX and d(x,y) = i. First -

we minimize the numbers ki' The statement that we anved with °

BR. Ahlswede is that the optimal A ¢onsists of the first [Al
sequences irn the lexicographic order. As this is independent of i,

this gives the optimal snlution for-jlkiﬁ(i)Aif £(i). 1s nonnegative

The number k1 can be considered as the number of neighbouring ele-
ments of A with multiplicity. Thus, let &, be the number of element
y 0f & for which there exists an element x of A with d(x,y) = 1.

_Supposing again that |A| is fixed, g, will be minimum for a sphere

in the Hamming space ( all sequences with n,n-1,..,k one and some
of the lexicographically first sequences with k-1 ones, for some k).
So, the optimal systems f-r these two different but similar prob-
lems are completely different.

HOGLUND, TH.: A refined saddle point approximation.

Let £ stand for the n:th convolution of a function £:2-[0,w)"
of finite support. We give an approxlmation of fn*(x) for large
n whlch is .sharp for all xeZ. ‘

KERSTING, G.: Approxlmatlon of the Robbins-Monroe-Process by lndg
pendent random variables.

. : c .
Let‘(xn) be a Robbins-Monroe-Process : Xn+1 = Xn -a Yn belonging

to some regression function M(x) and converging to the solution
8 of the equation M(x) = 0. Then under wide assumptions the follow-

ing is true: If o =M'(8) > O exists and «c > %, then there is

an £> 0 such that
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almost surely on a certain probability space, where Vg are

i.4.d.r.v. and A = xc .- 1. 4 lew of iterated logarithm and a
weak inVariagce‘principle“follow from this approximatisn.

SMITH,%.L.: Density*versions 6f the central limit thegrem.

Let {X } be an infinite sequence of 1ndependent and identlcally ’
distributed random variables such ‘that £X n,= 0 and &xn_- 1, and .
write Z, = (X +..4X )/T'" “g(x) = exp(—x /2)/(5:1 Under suitable
conditions 2y has a prabability density function f (x) and, in the
years since 1952 many authors have proved theorems concerned with
the convergence of f (x) to g(x), and ‘especially with the rapidity

0f this convergence. After some historical discussion the following
result was announced. Suppose, for x20, M(x)! and M(x)/x! and,

for integer k> 2 EHXlkMGxD < . There are polynomials qsv(x) such
thet, if r.(x) is bounded for some n, then for all larger n,

v k=2 g;v(x) . 8n(x)
b ¢ = 1 h— ) ’
atx) { S }gm R IO

where: (A) nsh(x) —> 0 as n —>w, unifarmly in x;

(B) 25 suple (x)| <o

However, if M(x) grows too slowly or too quickly (this made precise
in the talk) the conditions for (B) need slight change.

v.WEIZSACKER. H.: On the application of Choquet's theorem in
mathematical stochastlcs.

Eine Version des Satzes von Choquet fiir nicht kompakte Mengen von
straffen MaBen iiber beliebigen topologischen RZumen wurde angegeﬁen
Eine Reihe von Anwendungen auf konvexe Mengen von Prozessen und
von randomisierten Entscheidungen wurde diskutiert.

Deutsche X
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SCHUH,H.-J.: Eine Bedingung fiir das Aussterben eines Verzweigungs-

prozesses mit abscrbierender unterer Schranke

Das klassische Beispiel eines Verzweigungsprozesses, der Galton-
Watson-Prozess mit diskreter Zeit (Interpretation: z.B. W-theo-
retisches Modell fiir das zahlenmdBige Wachstum einer Population),'
wird insoweit modifiziert, als zuséleich eine (zeitlich variable)
untere Schranke g fiir die PopulationsgréBe vorgegeben wird.

1&t die Anzahl der Indivicduen der n-ten Generation, die aus der

‘ (n-1)}ten Generation nach den Regeln des Galton-Watson-Prozesses

entsteht (n N), nicht groBSer als die Schranke g{(n), so gehen alle
Individuen zugrunde, und die PopulatinnsgréBe aller nachfolgenden
Generationen ist deshalb gliech Null. (“Nur hinreichend groBe
Populationen iiberleben").

Es soll eine notwendige und hinreichende Bedingung dafur angegeben
werden, dass dieser Prozess mit Wahrscheirlichkeit 1 ausstirbdt,
d.n. P( U, = O fiir ein n aus N) = 1; dabei ist P das W-Gesetz von T,

BARTOSZYNSKI .R.: A scheme of subjective classification.

The lecture concerns conditions for the existence of schéméS'af
subjective classifications based on séquences of -'standards’,
under thne asumption that the choice probabilities vary among the _
subjects. ' V

SIEGMUND,D.: Importance sampling in Monte Carlo estimatinn of
smal; probzbilities.

The Monte Carlo technique of 'impnritance sampling' is discussed
with reference to estimating the probability of gambler's ruin
and the tail probability of stochastically m- notone Earhpv.pro_
cesses. Applications are given to sequential analysis and queuing
theory. It . is shown that from a Monte Carlo viewpoint Wald's

-method for approximating the gambler's ruin probability has a
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MELLER,D.%.: Conditinrs for asymptotic n rmulity »f statistical
experiments.

let € = (¥,Q; P€:0e®) be an experiment,®c wX open such that Ce®.
Conditions on & and En = (%?,dpg Pt/vﬁﬁltléc) are investigated,
ir particular:

\ L . 2 _
(R) PC(A) —> 0 == l&fi‘;f; _(A Xy 4P > C,

where Xe = % («g%l.- 1) . (R) ist @lmnst equivalent tn saying
o .

that small events dn not contain much informsation, i.e. disregerdi

the observuation fallirg into small sets does not change the sepa-
ration prcperties of en to» much. (R) is related to the normality
of the limit points of the distributions of the likelikood function.
Moreover, if Eu hus a limit<§( w.r. t» the distance of deficiency
A), regularity conditions on g may force it to be Gaussian .

Por instance (R): g has to be Gaussien w.r. to its null distribution.
as far as its finite dimensional subexperiments are concerned; if
®= (-»,+) and § is a lirearly indexed exponential family, § is
already Gaussian.

GALAMBOS,J.: Asymptotic distribution »~f extremes of oréer statistics.

The asymptotic distributiosn of extremes will be discussed with

main emphasis on relaxing the'assumpticn of independence of the
observaticns. In particular, recent results of the speaker will

be presented on the asymptotic theory of order statistics of
multivariate observations (to appear in J. Amer. Stat. ass. ), for
for irdependent samples with rand-m sample size ( to appear ‘
in Zeitschrift f. Wahrscheinlichkeitstheorie verw. Geb.) and for
other general classes of dependent random variables which can be
handled by different types of sieve arguments.

VAN ZWET,W.R.: Asymptotic expansions for linear combirations of
order statistics.

A review is given of results obtaired in the area of asymtntic ex-
pansions for the distritutions of nonparametric test statistics
and related estimutors. Some recent results concerning lirear com-
binations of order statistics are discussed.

Deutsche
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SEN,P.K.: Statistical theory of the strength of & bundle of
filuments. )

The strength of a bundle of n(>1) parallel filaments is expressed as

B, = max {(n—r+‘.)xn,r : 1$r.én} y |
where X 1 < oae X x are the ordered rand-m varisbles for the
1nd1v1dual strerigth of the n filaments. Characterizing Z =n" E =

= sup{ (1-F (x))} , where F, is tke empiriceal dlstrlbutlon and
using some asymptotlc propertles of the empirical process, limiting
behavior of Z has been studied. Applications of these results to
some sequentlal tests and estimates (fqr'é = sup{x(1 F(x)\j ) are
alsc considered.

GEORGII,H.O0.: An extension of de Fanettl s theorém in the the-ry
: of Gitbs random fields.

We conceive the prnduct space Sl = {G,1}S,as the spaceé of c:nfigura-
tions of particles on the d-dimensional integer'lattice S.. The
particle number is affected by & numerical parameter ¢ and the
interaction of distinct particles is described by a real function
¢:on the finite subsets of S. These quantities determine the grand
canonical Gibbs distributions in the finite subsets V of §, A shift
invarient probability measure | on Sl is called a Gibbs randm field
with respect to ¢ and ¢ if the g.c.G.d. are versions of its condi-
tional probabilities of configuratins in V given the configuration
in S\V. Similarly, ¢ defires the canonical G.d. in V with fixed
particle number in V. We cull f @& canonical GRF w.r. to 4}if far
all firite V the c.G.d. in V are versions of its conditional
probabilities of configurations in V given the particle number in

V and the configuratinn ir. S\V.

Theorem. p is extremal ir the set of 2ll CGRFs w.r. to ¢‘if and
only if it is extremal in the set of ail GRFs w.r. t» ¢,and some ¢

If ¢ O the theorem reduces to de Finetti's thes Tem o exchdngeable
0-1 variables.

i ! @
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MURMANN,M.: Cluster Processes in Statistical Mechanics.

Let be & stable potential with finite interaction radius R>C in
md. A tuple (x1,...,x ) of points is called a (physical) cluster
iff the graph obtained by combiring all points with a distance

4R is connected. Let £ be the set of all clusters and for Aer?

let /\*ctbe the set of clusters with all points ir A and A€ be the
set of clusters with at least one point ‘in A.

The grand canonical distribution of poirnts in a Lebesgue measurable

bounded set A< Rd leads to the distribution of the clusters in /\,'

3_}& ﬂhﬂ,_z_xk)_ Ap(X,) .. ap(xy)

given by

with the measure
1Xi
df(x) = %—T e-FV(x) dx (Z,F > 0; V physical energy)
X\ :

|

|

|

|

|

|

l onf and the indicator function H of non overlapping clusters.5(ﬁu)
‘ corresponds to the partition function.

| ‘From a Gibbs measure on the space of all locally finite configura-
; “tions in md one can derive a cluster process iff it has a.s. no in-
| finite clusters. This is essentially true iff u(A) < ¢o which holds

| for sufficiently small z. In this case a Gibbs measure is equiva-

‘ lent to a cluster process with the property: for’ A<C with P(A) <eo
| the conditional distribution of the clusters in A given the clusters.
l (Y;); in CA is given by

|

|

\

\

1

Wwﬁ:—."lﬂ 1[CI('Yi)3k (Xi’-~’xk)df~(x1)..dr(xk)

with the 'forbidden' set I(Y‘i) =Ui{X:H(X,Yi) = 03 . Existence an.
uniqueness theorems can be derived.

TAUTU,P.: A configuration procesé on @ lattice.

A rardom finite system of multitype B-objects in interaction is a
a system of living cells of different types K = {1,..,k§ having

a life cycle S = {1,..,5}. These B-objects occupy the sites of an
r-dimersional lattice 2T (r21) and interact with their nearest
neighbours. TLet us call configuration a mapping c:Z —=> KxS where

Z is a subset of 3¥. Let C dennte the set of all cornfiguratinns

DFG Deutsche .
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with the 6-algebra € on C. A stochastic configuration process Q&}t,o
is a Markovian jump process where Y = (c, ;t,P ).

Let 3‘ oenote the first moment at which the process {k}t>0 occupies
a 31te of g7 at graph theoretical distance m (21) from the osrigin,
and let Nt denote the number of B-objects on the lattice at time t.
The followimg conjecture is made:

P( Ny~w«tf) = 1,%> 0
as t —> ®@. In order to get a bound for «, a gubadditivity condition

_1'3(‘19 )« E& + EY + g(men) m,n 21

m+n

is assumed, where g(n) is a function not increasing too quickly
for n —> ¢, "An upper bound of & is deduced,:x¢o<1_/Ar , where &,
and A are both positive constants.

SCHURGER,K.: Some results about random graphs.

We consider random graphs F;* N being defined as follows: The set
of vertlces f l—l is a disioiﬁt union of P> 2 sets c-ontaining
1,..,mp elements, respectlvely. We assume m, ﬁ‘C w where w = win)
—>o as n —>w and c; > 0, l4isp. Put o= (m1,..,mp) .Allowing
only fuindirected) edges connecting points of differents sets, we

have the number of all possible edges equal t» = mm, =: a(m’?
151<jept

r_' has N = N(w) edges where 1<N(w) 2a(m™) and N(w) —> @, w—>cw,
The random mechanism is as follows: Choose N edges nut ~f all a(a™)
edges such that all choices have the same prybability (the case

p =1 was considered by Erdods and Rényi, Palésti did some work in
the case p = 2). The mhst interesting result possitly is the follcw-
ing. Assume (for the sake of simplicity) ¢y = .. =c =¢ and put

= 2%3 log(pcw) + w W where{f»‘an}n21 is a sequence of real numbers
such that inf Gp > = Denoting by J” the set of all (in some sense
‘trivial') graphs having at m-~st one connected coriponent with 2z 2
elements. Then li? P{f;;,NeS}:= 1. (4 similar phenomenon occurs

in cases p = 1,2).

o
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RIPLEY,B.D.: Point Processes and Stochastic Geometry. *

The principle »f stochustic geometry is to represent random
collections of geometrical objects as point processes on homo-
geneous spuces. These spaces can naturally be given a &-field

and a class of subsets on which the point process is to be finite.
We show how a point process may be defined on a set with only
these structures, and that the same process can be constructed
from the randnm set theories of Kendall and Matheron.

ZIEZOLD,H.: On expected figures and a strong law of large numbers ‘
for randem elements in quasi-metric spaces.

M. Fréchet's definitinn of an expected element of a random ele-
ment in a me&ric space is introduced and a strong law of large
numbers is announced. As figures are considered equivalence
classes of elements of ( RN)n with respect to a closed subgrnup‘
of the group of all motions in RN and a subgroup of the group sn~
of all permutations of §1,...,n}. The results will appear in the
Transactions of the Seventh Prague Conference 1974.

NGUYEN XUAN,X.: r-dimensionale Ergodensédtze fiir zufdllige MaBe.

Es seien X = Rr,<1(die Menge der positiven Radonschen MaBle in X
und Tx; xe¢ X, die durch die gewdhnlichen Translationen induzierten
Transformationen von X.

Sei P ein stationdres zufdlliges MaB in X, d.h. eir W-MaB auf J( .
Unter der Bedingung ’ ‘ .

(1) EP('[TIE’.O) < +vo fir ein p 21,

r) : - % $x; = % i=1,...,r 3 und

T.(p) .= HG) ist, existiert fir jece meBbare, beschrinkte,reell-
G\l :
wertige Funktion g auf M der Limes

wobei Fo .= {(x1,...,x

. 1
(2) X() .= 1im SG (1, P plax)

sowohl P-f.s. als auch in L_(P), wenn das Gebiet G in geeigneter
weise unendlich groB wird. A sei dabei das Lebesguesche NaB in X.
Fir p = 1 gilt die Konvergenz (Z) ohne die Bedingung (1) fiir alle

Deutsche
Forschungsgemeinschaft . © ’




-11-

- g aus L1(P°), wrbei P° das zu P gehbrige Palmsche MaB ist. Einige

Anwendurgern wurden angegeben.

.

HAMPEL,¥.K.: Some topics in robust estimation.

The concepts and methads for robust estimation of a simple
variance are ‘'classical' by now, except for the analogues of the
hyperbolic tangent estimators. Covariance matrices pose new prob-
lems. One approach:iis via robust correlations, another one uses
affine invariant M-estimators. Most 'obvious' estimators of the

' latter type have a very low breakdown point in high dirensi-ns,
‘but recently a very robust estimator has been found.

STREIT,F.: Bemerkungen ziirstatistischen Tests fiir Punktprozesse.

In dieser Vortrag werden zwei spezielle Resultate iiber statisti-
sche Tests fiir einfache Punktprozesse angegeben und es wird gezeigt,
daB diese sich mit Hilfe des Fundumentallemmas von Neyman und Peure :
son beweisen lussen.

Das erste Ergebnis bezieht sich auf einen von D.R. Cox vargeschla-
genen Test zum Vergleich der Nullhypothese, welche besagt, dass
ein homogener Poissonpunktprozess vorliegt, mit Tren ternativen.
Es werden COptimuzlitdtseigenschaften hergeleitet, insbesondere

auebh flir den Full, daB keine einschréankende Bedingung fir die
Anzahl der Ereignisse in der Beobachtiungsstrecke vorgegeben wird,

Dou zweite Resultat enthilt Anguben iiber beste Tests zunm Priifen
von homogenen Poissonpunkiprozessen gegen Tunktiprozesse, bei denen

. die Folge der ereignisfreien Zwischenridume ein Erneuerungsprozess.
mit einseitig gestutzter und absolut stetiger Verteilung der
Zwischenraumsliangen. ist.

RUNNENBUKG,J.Th.: A simple model in neuron firing.

In Réde's book Thinning f Renewal Point Processes (theborg 1972)
the interzction of two renewul processes is studied. If one con-
siders in purticulur the case where these processes are nbtained
through cointossing, one can {following Réde)} easily find a nupber
of interesting gener.:ting functions by using the method of col- : -

.I . . - p . Vs : ) A . >, : . .
lective marks ( due to van Dantzig: L gererating funation is irnter-
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Forschungsgemeinschaft ©



UFG

-1 2_ ) EE R

.

preted as the probability that a catastrephe does rot occur). The" :
structure of the wholé process can be analysed in terms of a semi-
Markov chain (finitely many states, discrete time), from which ’

states have to be eliminated, lumped and weakly lumped (Kemeny +

Snell) to obtain the generating functions one is interested in.

FIEGER,W.: On the mean number of maxima of stochastic processes.

Ist ix(t) : te:R’j ein stochastischer ProzeB mit stetigen Pfaden,
und bezeichnet m(a,b;w) die Anzahl der lokalen Maximalstellen von
X(t,w) in dem Intervall (a,b), so gilt _ .

. n-1 R
E m(a,b;w) = sup{ ;éi p(SS(Z)) : 2z oa=t <.l t, =" }

mit 5,(2) = {uws X(t_11e) £X(8g,0), X(t,q0%) “X(tg, ) | -

§

Ausgehend von dieser Beziehung lé8t sich fiir jeden GauBschen

ProzeB {X(t):teR‘J mit E X(t) = 0, var X(t) = 1 zeigen: Ist dieser
ProzeB statidnér, sy ist E m(a,b;w) < +6 #quivalent mit der Exi-
stenz der vierten Ableitung der Kovarianzfunktion r(t) = EX(0)EX(t)
im Punkte t = 0; ohne die Voraussetzung der Sationaritét kann man
beweisen, daB E m(a,bj;w) < + o0 ist, falls alle vierten Ableitungen
der Kovarianzfunktion r(s,t) = E X(t)X(s) existieren una‘stetig
sind.

KOMLOS,J.: Weak convergence and embeddings ( joint work_With
' P. Major, G. Tusnady).

A new embedding is introduced: conditional quantile process on a
dyadic scheme. Typical results are: . ’

Sn = X1+...+Xn . Tn = Y1+...+Yn

the X's are i.i.d. distributed according to F, Sx F(dx) = 0,

x% F(dx) = 1, and the Y's are i.i.d. standard normal. '
If_Yexp(tx) F(dx) <o for \t[ < to, then we construct (Sn’Tn) such
that

P( sup ([s,-T,|- Clogk) > x ) <K e X for all x > O.
14 k<60

Consequently |S -T j= O(logn) with probability 1+

1f Sixlr F(dx) < %, r>2, is assumed, we get [Sn-Tnl = o(n1/r).

Deutsche
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For the Prohorov distance of the corresponding processes S, W,

clogn <-‘—\(@ ’W)<Clon
(n. : ntn Qn

in the first case and in the second
) r-2

h (6psw,) = o(n 2(x+T) ).

we obtain

For the empirical distribution function Fn(x) for samples uri-
formly distributed in (0,1) one gets a similar result

s, 8 (0000 - 300] > S0 ) ¢ x o

All results are shown to be best possible. Two dimensional genera-
lizations are given. ’

MANDL,P.: Diffusion approximations in controlled Markov chains.

Im Vortrag werden steuerbare Markovsche Ketten mit Ubergangs-
wahrscheinlichkeiten pij(z), i,j I (I die Menge der Zustinde)
betrachtet. z ist der Steuerungsparameter. Man bezeichnet mit
{Kn, n = 0,1,.. }, {Zn’ n=20,1,... } die durch die nacheinander-
folgenden Zustédnde bzw. Steuerungsparameterwerte gebildeten Pfade.

Man fiihrt eine additive Funktion dieser Pfade
n-1 .

ein. Besteht die Beziehung Z = z (xn), n=o0,1... , S0 spricht

man von stationdrer Steuerung. In Problemen, wo Cn eine Grenze nicht
unterschreiten darf, sind Steuerungen der Form Zn = z(Xn,Cn), n =
0,1,... wichtig. Pir solche Steuerungen lassen sich die Cptimie-
rungsaufgaben unter gewissen Voraussétzungen in Anndherung auf-Steu-
erungsprobleme fiir eindimensionale Diffusionsprozesse lberfiihren.
Dabei bilden die stationdren Steueruﬁgen den Parameterraum.

KRENGEL,U.: On the stochastic ordering of random vect-ors.

Let E be a Polish space with é closed partial order relatinn =.
A partial order on the space of probability measures an E is given
by P<{ iff I f 4P 4 gf dQ for all bounded increasing realvalued
functions f on E. The basic thenrem states that P< ¢ iff there

c®
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" exists a measure v on ExE with support in {(X,y) : X< y} which
has P for. its first marginal measure and Q for its second margi-
nal measure. (This is due to P. Major in this generality and 4
‘independently for countable E, for E = Rn, for E = C[b,!] and

for E = D[b 1] to Kamae, myself, G Brlen) Related results that
are weaker but hold for certain spaces that are not Polish are
due to Nachbin and Hommel. Equivalent formulatisns: (1) P Q iff
there exist random variables X <Y with P = distr(X) and

Q = distr(Y). (2) P <Q iff there exists a kernel k(.,.) which
transports P into ¢ and has the property k(x,{y y>xj) 1 for
~all x in E. In the case E = R Lakeit has imposed further con-
ditions on k to ensure uniqueness. For a sequence P1.(P2 e

one gets: there exists a sequence of randomvariables X1-<X <...
with P, = dlstr(x ). X; converges stochastically iffi {P ? is
“tight 1nd this hnnrens iff {P } converges weakly. Also a.e. con-
vergence 1s equivalent iff E has the additional property

xn’1‘x and x <y <x imply y —> x.

HELWIG,M.: Wiener-Hopf factorisation of infinitesimal generators
‘ of" semigroups.

Let (Pt)t be d Fe]lnr semigroup of substochastic transition
functions in (R ,ﬁy), A its 1nf1n1tes1mal generator. We cohnsider
a transitive and reflexive relatiosn"<'in Rk and prove the follow-
ing wunder some additinnal regularity assumptions

Theorem: There exist operators A7,A%Y such that ATf(x) = A g(x)

if £(y) = g(y) for ysx, a'f(x) = ATg(x) if £(y) = gly) for

y2x and  LeD(A) ==> s"a*f = af. .
In some sense this factorisation is unique.

This is the generalisation. of the Wiener-Hopf Factorisati-n of

a probability measure and the factorisation of the infinitesimal
generator of convolution semigroups (Prabhu 1973), following

the ideas of H. Dinges, who proved the theorem above in.the

discrete case. (H. Dinges 1969). ’

" (Heinrich v. Weizsicker, Miinchen)
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