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Ziel ~er TagMng über Mathematische Stochastik (Leitung:

x. ~i"ckeberg) "war es, sich gegensei tig anhand von Übersichts­

vorträgen Ube~ neuere. Entwicklungen in der Vereinigung der .Ge­

biete der Wahrscheinlichkeitstheorie und der Statistik zu orien-

tieren und so das Gespräch zwischen beiden Disziplin~n w.iter

*~ rdrdern. Darüberhinaus wurde über eine Reihe interessanter

Einzelergebnisse beri~htet.
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AHLSWEDE, R.: Bounds on c,nditional prababilities with applications

·in multi~~se! communication.

We are given :finite" sets *,~ and the transition probabilities

w(y\ x) for x€~, y€ ~. For the !1-th cartesian power of ~ and W'we
n

deflne YlnC~:J~) = .TI w(y i l xi) , where !. = x 1 ~ • · x n and 1- = y 1 • ••,A
1=1 JW

The set ·13 c \On ~-ci.ecode8 ~ e ~n if wn(B\~) ~ 1 - E. We set

~~CB)c~n for the set cf all.the ~'s which are ~-decoded by B.

We derive asympt'Jtically optimal bounds on the maximum' size' of

t~(Br if the 'size' .,f B is given. The result has farireaching.

applicatilns in InfJrmation Thenry. The work was dane jointly

with P. Gacs and J. Körner.

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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wlth the Hamcing metric d(~,y) (='~he- number'of different digi~s

in x ~~d y). Let A be a subset in H :,.6hoose one element cf An '. .
randomly w1tn uniform distribution~ Suppose every digit can change

1t~ value·:...with probab11ity p. What ~s then the pro~ab11ity that

the 'random1y chosen element leaves A?'It 1s
! ~ z:... pd(X'Y)(l_p}n-d(x,y)
.", x·d.·:y~A . "

We. want t~,~inimize thia ex~~~ssion,. if n,p and. lAI are fixed.'·

Our.·exllression. can be written in the f·,rm t:k.:if(i). where k± 1s

the nuniber of pa.~rs (~,y) 'with x€A,yeA and d'(x,y) = i. First

we m1himize the numbers k1 • The statement that we ~r0ved with

R:. 'Ahlswede "is that the.· optimal·A c.onsists of .the first lAI
sequences in the lexicog~~phic order •.As this i5 ind~pe~dent of i,

th1s glves the optimal s~lution for 2. k.f(i) if fei). 18 nonnegative
~, .

!he number k, can be considered as the n~ber of neighbouring ele-
mi!ntsof A with multiplicity. ·Thus, let .gl be the number ~f, element
y ·at A for which there exist~ an element x of A w.ith d{x,y) = 1•.

"·Supposing again that IAt is fixed, g, will be minimum .for a sphere

in theBamming space ( all sequences with n,n-l, •• ~k one and some

o~ the lexicographically first sequences with k-l onesJfor some k).
S0,, the opti~al systems .f',r these two different but ~imil~r pr::>b­

lems are completel~ different.

HÖGLUND, TH.: A refined saddle point approximation.

Let ~* stand"for the n:th convolution of a function f:Z~[O,~)·
of finite sUPPQrt. We give an approximation of fn~(x) for large

n which 1s.sharp for all xeZ.
'> •

KERSTING, G.: Approximation cf the Robbins-Monroe-Process by inde­

pendent random variables.

Let. (Xn ) be a Robbins-Monroe-Process : Xn+1 Xn - EYn belonging
to some regression function M(x) and converging to the soluti~n

4 of the equation M(x) = Q. Then under' wide assumptions the' follow~

ing 15 t~ue: If ~ =-M'(&) > 0 exists and ~c > ~, then there i3

an E. > 0 such that
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.pr (X -9"' + ~". ~" (!)A V
X
"

·n . '. {; .k= l' . n

.lmost surely"o~ ~ certain pt~babili~y'~~ace~where Vx are
1."1 .. d.r.v .• and' A = ,x",? ~- 1. ~ ~aw of ite.rat.ed lo~arlthm arid a

we~k 1nvaria~ce 'pr1nc1pl~" "follow fro.m this' appr9xima~inn.

~ITH,W.L.: Density'versions cr the central limit theorem.

Iie"t" t~~1 be an infinite sequence of' independent and identically

distr1buted randomvariab*~s Buch "that fXn".·~ 0 and [X~. .'= 1, and _

.rite· Zn.= (Xl+ •• ~+Xn)/rn ,'g(x) = exp(-x2/2)/{2? Under suitabldll'
c'onditio'ns Zn.~as a prJbability density function fn(?C) and, in the
y~ars "since 1952~ many authors have pr,oved theorems concerned witb
the convergence cf: fn(~) .to I?(x), arid "especially with t.he rapidity

.pi" tbis convergence. After some historical discussion the following
result was announced. Suppose.,tor x ~ 0, M(x)t and M(x)/x i "and,

tor integer k ~ 2. fiXl ~<ixl> < to. There are polynomials q3~(x)" such

thet ,. if fn.(X) 18 bounded for some n, then for all larger n,

.-:e

f~(~)
E Ci)n

where: (A)" n~(x) -> 0 as n -> ~, unif~rmly in x;

(B) 2:..7 s~plf.n(x)' <~.

However, if M(x) "grows toD slowly or too quickly (this made precise

in the·talk) the conditions for (H) need slight change. "

v.WEIZSÄCKER.H.: On the application cf Choguet's theqrem in

mathematical stachastics.

Eine Version des Satzes von Choquet für nicht kompakte Mengen von
straffen Maßen über beliebigen topologischen Räumen wurde angegeben
Eine Reihe von An~endungen a~f konvexe Me~gen Vjn Pr~zessen und
von randomisieTten Entscheidungen wurde diskutiert.

                                   
                                                                                                       ©



- 5 -

SCHUH,H.-J.: Eine Bedingung für das Aussterben eines Verzweigungs­

prozesses mit absorbierender unterer Schranke

Das kla~sische Beispiel eines Verzweigungsprozesses, der Galt,n­

Watson-Prozess mit disk~eter Zeit (Interpretation: z.B. W-theJ­

retisches Modell :für das zahlenmäßige Wachstum ei.Der Population),'

wird insoweit.modifiziert, als zusätzlich eine (zeitlich variable)

untere Schran~e g für die PopulationsgröBe vorgegeben wird.

Ist die Anzahl der "Individuen der n-ten Generation, die aus der

4It (n-l~ten Generation nach den Regeln des Galton-Watson-Prozesses
entsteht (n N), nicht größer als die Schranke g(n), so gehen alle

rndividuen zugrunde, und ,die Populatinnsgröße aller nachfolg~nden

Generationen ist deshalb gliech Null. ("Nur hinreichend große
Populationen 'überleben").

Es soll eine n~twendige und hinreichende Bedingung dafür angegeben
werden, dass dieser Prozess mit Wahrscheinlichkeit 1 ausstirbt,

d.h. p( Un = 0 für ein n ~us N) 1; dabei ist P das W~Gesetz von U~.

~ART9~ZYNSKJ.R.: A scheme of subjective classifica-tion.

The lecture concerns canditions for the existence 0f scbemes'~f

subJective classificati~ns based on s~quences af,'standards',
under the asumption that the choic~ probabilities vary am~rig the

subj:ects.

SIEGMUND,D.: Importance sampl~ng in Monte Carlo estimati~n'of

4It small probabillt1es.

The Monte Carlo te'chnique of '.imp:"lrt&IiCe sam'pling' is "~iscussed

with reference to estimating the probab~lity of. gambIer "5 rU'in

and the tai). probability of stochastically m')notone" Atarl-:<?v.prn­

cesses. Applications are given to sequential' 'ana:1ysis and que~f~i-g

~heory. It,is shown t4at from'a Monte Carlo viewpoint Walrl's
-method f~lr approximating the gambIer' s ruin probabili ty ,has a
precise ~p~imality pr0perty.

H.v.Weizsäcker (München)
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ßU.JLLER ,D. VI.: C >nd i t i.t",}" S f;', r a s.)'mpto t ic n rm8.1 i ty ') f S t8 t i s tical

experiments.

Let e = (~, CA; PS: 6t;·@) be an eXl1erj_ment ,~c IH k open such th& t OE®.

Conditions on~ and ~n = (~~,a-n; Pt/~'"1i':ltl~C) are investigated,
ir: particular:

-> 0,f 2limsup A Xe dPo0->0

(R) ist alm~st equivalent t~ saying

==>(~) PC(A) -> 0

~

1 .' ~ dP )where X = - ( ~ - 1
6 e oF o

that small e~ents dfl.not.contain much informatio.n, i.e. dis.!'p,gardie
tlH~ observ,-~tlon fall1r.g lntD small Rets does no·t change the sepa­

ration prcperties of ~n tO'1 much. (R) is related to the normality

of the limit points'of the distriLutions of the likelitood function.

Moreover, if t has a limit <jC w.r. t,\ the distance cf deficiency
1'1 .

~), regularity conditions on S may force it to be Gaussian .

For instance {R}: ~ has· to be Gaussian w.r. to its null distribution~

as far 86 its finite dimensional subexperiments are concern~d; if

~= (-~,+~). and S i5 a liLearly indexed exponential family, S i5

already Gaussian.

GALAMBOS,J.: Asyoptatic distribution ,)f extremes of order statistics.

The asympt0tic distriLution of ~xtremes will be discussed with

main emphasis on relaxifig the assumption of independence of the

observations. In particul&r, recent results of the speaker will

be presented on the asymptotic theory cf order statistics of

multivariate observations' (tc appear 111 J. Amer •. Stat. Ass. ), fore

for irldependent sampIes wi th rand':1m sample aize { to appear .

in Zeitschrifi f. Wahrscheinlichkeitstheorie verw. Geb.) and for

other general classes of dependent randam variables which can be

h8ndled by different types of sieve arguments~

VAN ZWET ,W .R.: Asymptotic expansilns for linear c:ombir~a.ti()ns of

order statistics.

A review 15 given of results obtai~ed in the area of asymt~tic ex­

pansions for tbe distributions af nonparametrie test statistics

and related estimators. Same recent results concerning liLear com­

binations cf order statistics are discussed.
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. SEN,P.K.: Statistical theory of the strengt!.. of Ci. bUEdle of

filaClents.

The strengtlJ 'of a bundle of n (~1) parallel filaments 1s expi~essed as

max f (ß-r + j ) X : 1 ~ r ~ n l ,1 n,r J

where Xn , 1 < ••• < X
n

, n are the ordered rand;)ffi variE4.bles f'1r the

individual strerjgth of the n filaments. Characterizing Zn =~.-1E~

= sup t x (l-Fn (x» J ' where Fn i8 tte empirical distribu t~on, -.and

using some aSYffiptotic properties of the empi~~cal pro~ess, limiting

behavior of Z has been studied. Applications of these reiults to
n ~

some sequential tests and estimates (f0r 6J SUPlx(-1-F(x»)'j) are

alse considered.

GEORGII,H.O.: An extension of de ~netti's theor~m in the the~ry

of Gitbs random fields.

Vie conceive the pr'1duct space.n = {n, 1J S -as .the slJace of c ')nfigura­

tions of' particles on" the d-dim"ensio:nal inteßer' lattice S .. The

particle number i8 affected by a numerical parameter ~ and the

interaction Qf distinct particles is desCribed by areal function.

cf: on the frni te subsets of S. These quanti ties determine the e;rand

canonical GiLbs distributions in the finite subsets V of 5, A shift

invari8nt probability measure r -on~l.. 1s calJed a Gibbs raHd 1m field

witb respect to t and ~ if the g.c.G.d. are versi~ns of its condi­

ti lnal probabili ties cf cnnfi.gura. ti l!:S in V giyen the configura tion

in S'V. SimilarlJ" t cf defir:es the' canonical G. d •. 11! V wi th fixed

particle number in V. We ctilJ t a canonical GRF w.r. to ~ if ~)r .
all firAite V -tbe c.G.d. in V are versions of its conditional

probabilities of configuratians in V given the particle number in

V and the c':1nfigurati:1n iL S 'V .

Theorem. r i6 extremal ~rl the set of Cill CGRFs w. r. to <p if and

only if it is extremal in the set of alJ. GRFs w.r. tl q; and same~.
i

If ~~O the theorem reduces to de Finetti's thenrem on exchangeable

0-1 variables.
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MÜRMANN ,M.: Cluster Pr~lcesses in Statistical Mechanics.

•

TAUTU,P.: A configuration process on a lattice.

(z,~ > O;"V physical energy)z'Xf e-~V(X) dX
Ix\ !

A ral1dom finit~ system cf multi type B-objects in interaction 15 a

a system of living" cells of different types K = l 1, .. ,kJ having

a life cycle S = \1, .• ,5). These B-objects QCcuPY the sites cf an

r-dimensional lattice ~r (r~l) and interact witb their nearest

neighbours. T..lAt us call c'")nfig11T"Hti')n a mapping c:Z -) KxS where

Z is a subset cf ~r. Let C denote the set of all c~nfigurati~ns

1 H(X" •• ,Xk) ~ (X X )d CX) d (X )
3(A\I(Yi») k! ....[CI(Yink 1'··' k t 1'·· r k

with the 'forbidden' set I(Yi ) = Ui{X:H(X,y i ) = 0) · Existence an4lt
uniquenes6 theorems can be derived.

Let ~ be a stable potential with finite interacti6n radius R>O in

~d. A tuple (x" •.• ,xn ) of'points 1s called a (physical) cluster

iff the graph 8btained by cJmbjning all paints with a distance
. . d

I:: R i8 connected. Let ~ be the set cf all _clusters and for A~fR

let "*cY:,,be the set of Clust~rs with ail paints in 1\ and A+'c'C. be the

set of clusters witb at least one point 'in A~ .
The grand canonical distribution of PO~Lts in a Lebesgue measurable

bounded set" Co IRd leads to the distribution of· tlJe clusters in A
itA

given by •

~ H(X 1k;·,Xk ) d~(Xl)···dr(Xk)

with the measure

on t and the indicator function H of non overlapping clusters. 3(~)
correeponds to theparti~ion function.

'From a Gibbs measure on the space of all locally finite cnnfigura-

'tions in md one can derive a ciuster process iff it h~s a.s. no 1n­

fini te clusters. This 18 essentially true iff f(A"*J «()O which halds

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

lent to a cluster process with the pr;)perty: for Ac t with r(A) «)O
the conditional distribution cf the clusters in A given the clusters.

(Yi)i in CA is given by
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with the 5-algebra e on C. A stochastic configuration process ~}t~C
1s a Markovian jump process where ~= (Ct'~t'Pc).

Let ~m denote the fir~t moment at which the process qtJt~G occupies
a site of ~r.at graph theoretical distance m (~1) fram the nrlg1n,

and let Nt denote the number of B-objects on the lattice at time t.

The followiag conjecture 15 made:
r .

P( Nt""" O't ) = 1, oe"> 0

as t --)~. In order to get abound for ~, a ~ubadditivity cJndition

E(~ ) ~ Eam + E~ + g(m+n)" m+n n m,n ?:.-l

is asti~ed, whe~e g(n) is a function not increasing too quickly

for n -) gO. ·An upper bound of oe: i6 deduced,cx"o<r!Ar , vwhere olr

and Aare bnth positive constants.

SCHÜRGER,K.: Some reBults about rand:)lli graphs.

We consider random graphs r' ~ N being defined as foilows: The set

r m ,
of vertice"s '"lf m",N i6 a disjoint union of p ~ 2 sets c""'lnta~ning

ID 1 , •• ,m"p elements, respectively. We assume mi",ciw where w = wen)

-> f>1D as n -> {XJ and ci > 0, 16i~p. Put m*= (m l ,..• ,mp ) .Allowing

only ~ndirected) edges connecting points of differents sets, we

have the number of all possible edges equal t"1 ~ m.·rn. =': a(m-~.
1~i"j~pl J

r;;;N has N = N(iv) edges where 1~N( .... ) ~a(m*) and N(w) -) "". L"-)'~·.
The random. mechanism is as folIows: Chanse N edges nut ~f all a(m"""")

edges such that all cho~ce6 have the same pr1bbbility (the case

p = 1 was considered by Erdös and Renyi, Pal~sti did some wnrk in

the ease p = 2). The m,st interesting result possibly is the follcw­

ing. Assume (for the sake of simplicity) cl = .. = c p = c and put

N = pc2
w

log(pc w) + w w wheretw 1 1 is a seauence of real numbersn n n~ -
such that inf wn > -·co. Denoting by Ythe set of all (in S·lIDe sense

'trivial') graphs having at m'st one connected cooponent with ~ 2

elements. Then 1 im), P tr;: ,N €!} = 1. (A siffiilar phenomenon occurs
n­

in cases p = 1,2).
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RIPLEY,B.D.: Point Processes and Stochastic Geometry.

The principle )~ stoCIlö.stic geometry 1s t() represent random

collections of geometrical abjects as point processes on homo­

geneous spaces. These spaces C&~ naturally be given a ~-field

and a class of subsets on which the point process 16 to be finite.

We show how a point process may be defined on a set with only

these structures, and.that the saffie process can be constructed

fram 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. Fr6chet t s, definiti0n of an expected el~ment of a random ele­

ment in ametrie space i6 introduced and a strong law of large

numbers iE announced. As figures are considered equivalence

classes of elements 'af (RN)n with respect to a closed subgr~up

of the group cf all motions in RN and a subgroup cf the group Sn

of all permutations cf ~1, ••• ,nJ. The results will a~pear in the

Transactions cf the SeventL Prague Conference 1914.

NGUYEN XUAN,X.: r-dimensionale Ergodensätze für zufällige Maße.

(2) y( )

sowohl F-f.s. als auch in L (p), wenn das Gebiet G in geeigneter
p

Weise unendlich gr~ß wird. A sei dabei das Lebesguesche"Maß in X.

Für p = 1 gilt die Konvergenz (~) ohne die Bedingung (1) für alle
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gaus L,(po), w1uei.pO das zu F genörige Falmsche Maß ist. Einige

Anwendur:gel~ wurden angegeben.

HAMPEL, E'.R.: ·Some topies in robust estimation.

The concepts and oethnds for robust estimati0n of a simple

variance are 'classical' by now! except for the analogues of the

hyperbolic tangent estimat~rs. Covariance matrices pose new prob­

lems. One approach~is via robust correlations, another oDe uses

affine inväriant M-estin:ators. ~~ost 'obvious' estimators of the

~ latter type have a very low breakdown point in high di~ensi'ns.
-but recently a very r0bust estimator has been found.

STREIT,F.: Bemerkungen zü>statistischen Tests für Punktprozesse.

In diese~ Vortrag werden zwei spezielle Resultate über statisti­

sche Tests für einfache Punktpr0zesse angegeben und es wird gezeigt,

daß diese sich mit Hilfe des FundumentalJp,mmas von N~yman und Pe~r~ :

son be~eisen l~Eeen.

Das erste Ergebnis bezieht sich auf einen v('.. n D.R •. Cox y.,rgeschla­

genen Test zu~ Vergleich der KulJhypothese, welche besagt, dass

ein homogener Poissvripunkt~rozessvorljegt, mit Tren ternative~.

Es werden Optimalitätseigens9haften hergeleitet, insb2sandere

8.up.!l für den Fc.:.ll, daß k~illE einschränkende Bedingung für die

Anzahl der Ereignisse in der Beobaehtungsstrecke vorgegeben wirn.

Du:.: zweite Resu_l tat enthäl tAngaben Uber Lest~ iE:s t~ ZUCl Prüfen

von hOClogenen Poissonpunktprozes~engee;e!~ ?1.~Il.~~ tprozeS5e, bei denen

die Folge der ereig~'lisfreien Zwische:1räume ein Erneueru.ngS!Jr,1zess.

mi teinsei tig eestutzter urla absolut stetiger Verteilung der

Zwischenrb.umslänge~.ist.

RUNNENBUHG,J.Th.: A simple model 1rl neuron fjring.

In Rade' s book Thinning elf Renewal Point l)rocesses (Göteb.org 1-97(:!)

the i!1teraction of tvvo renewäl .vrccesees is studied. If one con­

siders iri p~rticulur the c~se wbere these processes &re ~bt&ined

through c'ointoss:ng, one Ccll1 (followirlg Ra.de) easily f.jnd Ci nutUber

of interes t illg gener.; t ing "fun c t i'-ln s by HS irig the n;e thod of e·)l- ! .

lective marks ( due tn van Dantzig': i1. ge!~erating ftHl:":tion is iliter-
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preted as the probability that a catastrophe does not occur). The'

structure of the whole prnces8 can be analysed in terms nf a semi­

Markov chain (finitely many states, diecrete 'time), fram which

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

Snell) to obtain the generating funct~ons one is interested in.

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

Ist 1X(t) : t e R13 ein stochastischer Prozeß mit stetigen Pfaden,

und bezeichnet m{a,b;w) die Anzahl der lokalen Maxima~stellen von

X(t,w) in dem Intervall (a,b), so gilt ~

E m( a , b ; ..,) . = sup J nil p (So (Z» : z: a = t <. ••• < t n = bJ
l~=l J o.

mit S~(:z.)= Lw: X(t~_1."')6X(ts,w), X(t
S

+1 ,w) ~X(t'1''''')J
Ausgehend von dieser Beziehung läßt sich für jeden GauBschen

Prozeß tX(t):tER'1 mit E X(t) =0, var X(t) =-, zeigen: Is~ dieser

Prozeß stationär, S~ ist E m(a,b;w) < +.~ äquivalent mit der Exi­
stenz der vierten Ableitung'der Kovarianzfunktion r(t) = EX(O)EX(t)
im Punkte t =.0; ohne die Voraussetzung der Sationarität kann man

beweisen, daß ~ m(a,b;w) < + ~ ist, falls alle vierten Ableitungen

der Kovarianzfunktion r(s,t) = E X(t)X(s) existieren und stetig

sind.

KOMLOS,J.: Weak convergence and embeddings

P. Major, G. Tusnady).

joint work with

A new embedding i8 introduced: conditional quantile. process on a

dyadic scheme. Typical results are:

o(n,/r).

for all x > O.

such

P( sup (ISk-Tkl- Clogk) > x) < K e-h

,~ k<60

Consequently !Sn-T i = Q(logn) with prob~bility ,~n

If ) lxI r F(dx) < 6(), r>2, i5 aS5umed, we get (f>n-Tnl

Sn = X,+ ••• +Xn , Tn = Y'+ •.• +Yn
the'X's are i.i.d. distributed according to F, Sx F(dx) = 0,

~x2 F(dx) = 1, and the Y'5 are i.i.d. standard normal.

If Sexp(tx) F(dx) (0'0 for It( < t o ' then we c'mstruct (Sn,Tn )

that

                                   
                                                                                                       ©



-13-

For the Prohorov distance of the carresponding processes Gh'W~

we obtain
c logn
{n.

< 1\(6 ,IN ) < CVnl~g.n- n n

<

in the first case and in the secand
r-2

For the empirical distribution function Fn(x) for sampIes u~i­

forml~ distributed in (0,1) one gets a similar result

p ('sup I'li (F (x )-x) - B(x)I ;> logn + y
O"x~l n ~

All results are shown to be best possible. Two dimensional genera­

lizations are given.

MANDL,P.:· Diffusion approximations in controlled Marknv chains.

Im Vortrag werden steuerbare Markovsche Ketten mit Übergangs­

wahrscheinl1chkeiten Pij(Z)' i,j I (I die Menge der Zustände)
betrachtet. Z ist derSteuerungsparameter. ·Manbezeichnet mit

{In' n = 0,1, •• }, {Zn' n = 0',1, .•. } die durch die nacheinander-­

folgenden Zustände bzw. Steuerungsparameterwerte gebildeten Pfade.

Man führt eine additive Funktion dieser Pfade
n-l

Cn = L c(Xm,Xm+ 1 ;Zm) n = 1,2, •••
m=O

ein. Besteht die Beziehung Zn = Z (xn ), n = 0,1, •.• , so spricht

man von stationär~r steuerung. In Problemen, wo Cn eine Grenze nicht

unterschreiten darf, sind steuerungen der Form Zn ~ z(Xn,Cn ), n =
0, 1 , ••• w<ichtig. Für solche Steuerun~en lassen sich die Op~~mi_e­

rungsaufgaben unter gewissen Voraussetzungen in Annäherung auf Steu­

erungsprobleme für eindimensi<)nale Diffusionsprozesse überführen.

Dabei bilden die stationären Steuerungen den Parameterraum.

KRENGEL, U.: On the stochastic< ordering of random vect "1rs.

Let E be a Polish space with a closed partial order relati0n ~.

A partial order on the space of probauility measures 0n E 18 given

by P~ Q iff S f dP ~ .r f dQ for all bounded increüsing realv.'-ilued

functions f on E. The basIC the0rem .states that P<Q iff there
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exists a measure ...~ on ExE wit!1 support in \ (x,y) : x~ y1 which

has P for, its first marginal measure and Q für its second margi­

nal measure. (This is due to P. Major in this generality and

independently for countable E, for E =, Rn, for E = C[0, ~l and

for E = n[o,1] to KamHe" myself, O'Brien). Related results th3.t
are weaker but hold for certain spaces that are not Polish are

due to Nachbin and Hammel. Equivalent formulati·:)ns: (1) F-<Q iff

there exist random varlables· X~ Y with P = distr(X) aric,

Q :=: .distr(Y). (2) P ~Q iff there exists a k~rnel k(.,.) which

transports P ~nto Q and has the property k(x,ty:y~xJ) = 1 for

all x in E. In the case E = R1 Lakeit has imposed further c~n­

di tions on k to 'ensure uni,queness. For a seque~ce P1.l.. P2 < · ..
one gets: there exists a sequence of randomyariables X1 ~ X2~ .••

with Pi = distr(X i )· Xi c0n~erge5 st0chastic&11y iffi { p
i I is

. tight and this happens iff {Pi] cnnverges weakly. Also a.e. con­

vergence i8 equivalent iff. E has the additional pr0perty

xn l' x and xn ~ Yn 4x imply Yn-> x.

HELWIG,M.:. Wien~r-Hopf factorisation of infinitesimal generators
of" s emigroups.

Let (Pt )t'X) be a Fell~r semigrnup of substochastic transi ti')n

functions in (Rk,~k); A its infinitesimal generator. We c,nsider

a transitive and reflexive relatiJn~~·in Hk and prove the follow-

ing under some additional regularity assumptions

Theorem: There exist operators A-,A+ such that A-f(x) A-g(x)
if f(y) = g(y) for y5.::X; A+f(x) = A+g(x) if f(y) = g(y) for

y~x and .f'€l>"(A) ==> A-A+f = Af. e
In some sense this factorisation i5 unique.

This i6 the generalisation,of the Wiener-Hopf Factorisati!n of

a probability measure and the factorisati,n cf thc infinitesimal

generator cf convolution semigroups (Prabhu 1973), foll,wing

the ideas cf H. Dinges, who proved the theorem above in.the
J

discrete case, (H~ Dinges 1969) •

. (Heinrich v. Weizsäcker, München)

,
.~
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