
MATI-IEMATISCHES .FORSCHUNGSINSTITUT OBERWOLFACH

MaCh. FonctwngsInstit
obetwolfl;ch

E201et~
Tag u n g s be r ich t 1111978

~ Mathematische Stochastik

12.3. bis 18.3.1978

~ Die diesjährige Tagung 'Mathematische Stochastik' stand

unter der Leitung von H. Heyer (Tübingen) und L. Le Carn

(Berkeley) •.

Die Arbeitsgebiete der 46 Teilnehmer der Tagung,die aus 9

verschiedenen Ländern kamen,bil,deten ein breites Spektrum d'er

mathematischen Stochastik. Dies hatte ein dichtgedrängtes Vor­

tragsprogramm mit SchwerplPlkten in den maßtheoretischen Grund­

lagen sowie in der The.orie der Markoff-Prozesse mit ihren physi­

kalischen Anwendungen und in der mathematischen Statistik zur

Folge.~as Programm' wurde täglich durch einen Üb~rsichtsvortrag

eingeleitet, dem in der Thematik ähnliche, spez;iellere Vorträge

folgten. Derartige Übersichtsvorträge wurden über Zufallsmaße ,

Markoff-Prozesse und Potentialtheorie,Statistik und Mechanik,in­

variante Entscheidungstheorie und empirische Prozesse gehalten.

Es ergaben' sich vielfältige ~regunge~ zu Geda~enaustausGh~d

Diskussionen,was zum Gelingen der Tagung entscheidend beitrug.

Teilnehmer

B. Anger, Erlangen

L. Baringhaus , Münster

O. Barndorff-Nielsen, Aarhus

T. Barth, Tübinge:p. .

V. Baumann, Bochum

D. Bierlein , Regensburg

M. Csörgö , Ottawa

K. Daniel , Bern

H. Dinges, Frankfurt

H. Drygas , Ka~8e~
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B. Ferebee, Frankf~t

H. Fö~lmer, Z:tirich

P. Gänßler, Bochum

Oh. Grillenberger, Göttinge~

H. Heyer, Tübingen

J. Hoffmann-Jörgensen, Aarhus

W. Hwnmitzsch , Bochum

K. Jaeobs , Erlangen

K. Janßen, Düsseldorf

o. Kallenberg , Göteborg

H.G. Kellerer, München

G. Kersting, Fribourg

TI. Krengel, Göttingen

A. Kußmaul , Tübingen

L. Le Carn, Berkeley

J. Lembcke, Erlangen

Vortragsauszüge

D. Morgenstern, Hannover

D.W. Müller, Heidelberg­

U. G. 0J?pel, München

. D. pOli\rd • Bochum/Yale

:f{.D. Ref~, Freiburg

P. Revesz , Budapest

M. ~osenblatt,San Diego

H. Rost, Heidelberg

.w. Sendler, Dortmund

E. Siebert , Tübingen.

T.P. Speed, z.Zt.Kopenhagen

D. Szasz., Frankfurt

I. Vineze , Budapest

H. von Weizsäcker , München

H.G. Weidener 9 Er~angen

R.A. Wi,jsman, Urbana

Go Winkler ~ München

H. Witting, Freiburg

o • KALLENBERG: The role cf Tandem measures as a universal

tool in probability •

Point process theory originated with the analysis of same

practical situations (queuing,reliability,particle systems,

biological populations),where the state of the system is na­

turally described by a random collection cf points in time or

space • Mathematically, point process theory soon turned out to

be indistinguishable from general random rneasure theory, the

latter having developed ever sinee into a n~tura~ly delimited

the9ry wttn i~s own ideas,m~thods,anq results •
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During the last decade,the usefulness of random measures ·as

a general mathematical tool has been realized by a number of

workers in entirely different branches of probability.lndeed,

a description and analysis in terms of random measures seems

appropriate and fruitful in most cases concerned with non­

negative random quantities (numb~r of objects,amount of time,

length of a curve,size of a body,etc).In the present talk,some

specific examples are given from a variety of fields.

B • FEREBEE: Coverings by repeated random walks

Let R1 , R2 ; ••• be independent copi~s of the' range of.a random

"walk on the integers with positive drift.
. n i . \

Let #n",mln Em: ~ R ;:> ~1, ••• ,nl\.If F(h ~Rl»O für

each x~O ,then ·P(tJ.An < (1+r)logny,~og(1-ttt.)'l).~1

when n---..CD for each E'" o. If p«(~x €. Rl) =o(1/1ogx) for

x --+.00 ,then P({Pri'" (1-E) logn l'llog (1-oe.)lj) -+ 1 when

n~oo,for each €.>O.

L • BARINGHAUS: A simultaneous characterization of the Poisson

and the Bernouilli distribution

B • ANGER: Darstellung von Kapazitäten

Stark subadditive Kapazitäten werden gekennzeichnet als obere

Einhüllende kompakter filtrierender Mengen von Maßen.Dies ver-

. allgemeiner~ eine entspre9h~nde ~igenschaft g~+ kl~ßsi§chen
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Newto.nschen Kapazität sowie Ergebnisse von Dellacherie und

strassen .. Es klärt überdies die im Zusammenhang mit dem Ney­

man-Pearson-Lemma von Huber und Strassen auftretende Frage

nach denjenigen Mengen von Maßen,deren obere Einhüllende

stark subadditiv sind.

(K kompakt) • "Dabei'tJ{ (K) = Ln!) sup p.(K)
. Me.Stx ).L'-M

ein System "minimaler" kompakter filtrierender Men-ist S(x)

Beliebige normierte Kapazitäten fJ... haben eine Darstellung

der Gestait

gen von Maßen,welches im Falle einer stark subadditiven Kapa- ~

zität aus der kleinsten kompakten fil trierenden Menge M mit

x =*i sup M besteht. In dieser Darstellung kann man M durch die

Menge der W-Maße in M ersetzep..

H • VON WEIZSÄCKER: Are. liftings useful for stochastics

Liftings are basically nonconstructive (there are models of

set theory without the a~iom of choice,in which no liftings

'exist) and they s"eem to become useful only in '''non separable lt

situations •

Among others,the following results have"been pointed out:

Theorem '1: If X is a Hausdorff space, -(' aRadon measure on

X , (n., &, p.) a measure space with lifting and R a con­

tinuous linear operator from L1 (~) . into L1 (p.) , then there

is a family (1""L.:)Lt..:) E...n- of Radon measures such that

(Rf) «,,) = j f d1'~ holds jA-a. e. for each f t L1(..,,) •

Theorem 2: Let X and Y be Hausdorff spaces • Let furthermore

Q be a t.ight probability measure on X , JA a probabilty mea-

sure on (fi, &,,) , j: X--:-", Y continuous and g: n.~ X A..-mea-

surable such that jQ =g JA- is satisfied. TheIl; there is a k.:..

measurable f :n.~ X sucit that }-l(hog = hojaf) = 1 holds for

all Borel measu:r~Qle real functions h on r .
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Theorem 3: Let X be a Hausdorff space, p., .." Radon measures

and S E. L1 (p + 1") a cone containing s v s ' for each pair

s,s' of elements of S .If p.(s) ~ -res) holds for every

s (. S then there is a family 0 (~x) x ~ X and aRadon measure

i with 1181\-s = 0 such that ..,. = ! ""x dfA + '$ and

sex) '!S SS dY"x p-a.e. for every s €,S •

This generalizes results of strassen and Rost.

G • WINKLER: On the integral representation in convex sets of

4It tight measures

Let (X,t) be a topological space, ~(X,t) the Borel ~-field

on X and )(.+(X, t) the family of positive tight measures on

ß(X,t) • Then the following theorem holds :

Theorem: Let H be a convex weakly closed subset of )(+ (X, t)

satisfying sup ["f(X) : Y'E..H}<ro. Denote by MO the \}-field

of subsets of the set ex H of extreme point-s cf H generated

by the family_ cf functionals ["("----,»-r(f): f rneasurable,boundedI.

Then for every }J. ~ H there is a. probability measure p on HJ)

such that )A(r) = ~ex H )"(f) dp holds for every Borel

measurable bounded real function f ort X.

Corollary: Let f 1 ,f2 , ••• be Borel measurable functions and

c 1 ,c2 , ••• -elements of IR • Then the ccnclusion of the theorem

holds for the set H : = [-r E:. K+ (X, t) : -m < Sf. d -r ~ c·l .
- 1 1·

Applications to a theorem of de Finetti·and to Skohorod

representation have been given •

D • BIERLEIN: Maßfortsetzung zu gegebener Funktion .ohne meß­

baren Nachbarn '

Es handelt sich um die Fortsetzung (Fa.) eines W-Maßes fl~

über M auf die Ziel-e-Algebra 0:1 =e-(Ol vftr ) , wobei die

reelle FWlktion flM vorgegeben ist. glM heißt "Nachbar"
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von f,falls p..-(f=g)=1 gilt.

Besitzt f einen JA-meßbaren Nachbarn (m. N.) ,so existiert

eine Fs. }A1 I Q1 von p..1 a. , und zwa~ -neben anderem- zu jedem

m.N. g eine Fs. )J1 mit #1 (f = g) = 1 •

Besitzt f keinen rn.N. , so handelt es sich 1llTI den Fall der

Existenz einer Menge Ao t a. mit. JA (Ao ) > 0 derart, daß

",. ({f =g! A ) = 0 für jedes p-meßbare g gilt. Im wichtigsten
. 0

Spezialfall hiervon ist Ao ein )o\-Atom "ohne" Kern.Auf einem

p-Atom ohne Kern lassen sich stets Funkt~onen mit und solche

ohne zugehörige Maßfortsetzung angeben.

Für die Lösung des Maßfortstzungsproblems im gemischten

Fall wurden notwendige Bedingungen angegeben.

J . LEMBCKE: Maximale Fortsetzungen von Maßen

Sei JA eine endliche Mengenfunktion auf einem Mengensystem t
die endlich additiv auf den von f erzeugten Ring fortgesetzt

werden kann, und Q.. J fein Mengenring • ]'erner sei

(v,A)-stabll,so daß jede Menge aus ~ in einer Menge aus ~

enthalten ist. Dann ist jeder von innen '&'-reguläre Inhalt auf

~ , der JA fortsetzt,maximal in der Men~e alleT ~-fortsetzen­

den Inhalte bzgl. der durch ~ definierten Präordnung.

Allgemein kann man zeigen,daß JA stets eine lw-maximale

Fortsetzung besitzt. Unter geeigneten Regularitätsvoraussetzun­

gen über JA- erhält man überdies, daß jede 4i -maximale Fortset­

zung von fA- oll-regulär ist,und damit die Existenz dl-regu­

lärer Fortsetzungen von JA-

Als Anwendung ergibt 'sich insbesondere eine Verallgemeine-

rung eines Satzes von Prohorov und Kisynski über projektive

Familien von Maßen.
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H • FÖLLMER: Markov processes and potential theory

The aim was to give a survey on some aspects of the interplay

between Markov processes and potential theory • Using the

probabilistic interpretation of the classical Dirichlet pro-

. blem and ef the Poisson formula as a guideline,an introduction

to Dynkin's approach to probabilistic integral representation

was given.

The second part concerned the following question: Have

4It potential theoretic methods been of any use in the investi­

gation of Markev randem fields resp. of Markov processes on

product spaces describing the evolution of a large system of

interacting particles? In addition to same general results on

the structure of the set of.all fields with a given leeal ßpe-

cification,potential theoretic ideas have been very useful in

the .study of one-dimensional Markov fields: It reduces to a

"coupling" of entrance and exit boundary of a given Markov

process. ( Spitzer,Yor-Dong, .•• ) • Finally it was shown that

some questions concerning Markov chains of the type

p(x,.) ~ a"IA Pa(x,.) on a product space E=SA (S,A coun­

table,Pa(x,.) probability on S foreach a€A and each xS-E)

have a natural interpretation in terms of space-time harmonie

functions.

K • JANSSEN: Markov proeesses and harmonie spaces

It is 'well lmown that all deeent axiomati·c theories of har-

monie spaces are associated with a Hunt process • This talk

is coneerned with the e~nverse: Let X be a standard Markov

process with a proper potential kernel such that there exists

a base W of the topology satisfying

a) for each ~ E. VE..l0 , Pvc(x,.) f; 0 ,

b) for VE.lO Pvcf ~s cgn1;;inuous on V for bounded f
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c) holding points are isolated •

(pvc (x',,. ) is the distribution of the process when firstly

entering VC after start in x).

As a result of joint work with V. Dembinski it can be con­

cluded: Then there exists a harmonie 'structure on the state

space , such that for s~ficiently small open U ,. PUc (x, .) is' t

the harmonie measure for x w.r. to U.

If X is a process with continuous paths the harmonie struc­

ture is a ~-harmonic space in the sense of Constantineseu-

Cornea.

c ~ GRILLENBERGER: Das Grenzverhalten von Warteschlangen mit

nichtstationärer Poissonscher Ankunftsverteilung

Eine Warte schlange Q mit einem Schalter habe unabhängige,

identisch verteilte Bedienungszeiten. (Erwartung E(S) = 1 )'.

Die Ankünfte seien Poisson-verteilt mit einer fastperiodischen

Dichte il(t) , so daß' ~ = glm lim 1/t J~+t J.( s) ds < 1 • Sei

Z(t) die anstehende Arbeit z.zt. t, Wn die Wartezeit des

n-ten Kunden 0 Es gelten folgende qualitative Grenzaussagen:

1) Es gibt eine fastperiodische Schar (Ht ) von Verteilungen

auf, IR.+, so daß p( Z( t) , x) - Ht (x) ----:r+ 0 für jede Anfangs­

belastung des Systems Q

t . t .
2) 1/t JO 1{Z(s) ~ xl ds ~H(x) := 11m 1/t So Hs(x) ds

3) P(Wn &!i x)---+--G(x) := 1/ ~ lim 1/t I~ ;l( s) ~s (x) ds

. N
4) 1IN f n=1 1 {Wn $ xl~ G(x)

Der Beweis beruht auf dem pfadweisen Vergleich mit einer

Warteschlange Q'fr mit stationären Poissonankürlften der Inten­

sität ;t"" = .~ + e < 1 . Hat nämlich QW eine Ruheperiode einer

gewissen Länge 3T , so hat Q wenigstens eine -Ruhezeit T.

Diese Beobachtung liefert einfache Beweise der obigen Aussagen.

_J
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J • HOFFMANN-JÖRGENSEN: Cadlag modification of Markov processes

Let (xt,gt) be a Markov process with values in a Polish

space E and transition semigroup (Pt) satisfyill;g Ptf t-..O' f

for all f t: teE) and lf: Ptf ~ t(E), t ~ 01 separates mea"; ­

sures in E • Then there exists a (gt+) - progressively measUr­

able modification (Yt ) taking values in the Alexandrov com­

pactification E= E vlro1 of E which is separable and closed.

This modification is unique up to indistinguishability.

4It Theorem 1: The separable modification satisfies, the strong

Markov property in the following sense: If 1: i8 a stopping

time w.r.t. (gt+) and ~ is a ~~+-measurable r.v. then

p( 't' + g < ro , 9 > 0 , Ytt +g = CD) = 0 and

E(1 0 f(Y't+g )l gT+) = 1C P (Y t ,f)

where C = ('!. +! <: m , Y t. €. E 1 .
Let t'A be the first exi t. time of A and define 'tco by

1:co = sup 'tK • Astate x CE is called steady if
K cpt.

pX( ~<D = CD) = 1 , and explosive if r( t rn = m) < 1 •

Theorem 2: (Xt ) has a cadlag modification in E if and only

if F(Xo f., M) = 1. where M = {x : x i8 steady} •

Theorem 3: (Xt ) has a cadlag modification in E if and only

there exists a uniformly tight set To such that P(Xt ETa) = 1

for all t ~ 0 •

(A state x ~E is called tight i~: 3 K cp~. : pX( 'tK > 0) = 1 ).

T.P. SPEED: Gaussian Markov fields· on finite graphs

After same introductory remarks about Gaussian Markov fields

over Z we state the basic facts characterizing Gaussian

Markov fields over a finite graph in terms of the structure

of the inverse covariance matrix of the field . A theorem de-

8cribing a way of constructing such Markov fields was given,

and we then specialized to the class of graphs having the
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the following property: every n-cycle for n > 3' possesses a

chord • For these graph~ a number of particularly special results

hold,including one which asserts that an algorithm for con­

structing the appropriate matrices "converges" after one

cycle • Further,a nmnber of formulae can be proved for these

graphs which generalize the familiar one-dimensional Markav

chain results • Same comments about the estimation and testing

of covariance matrices. under hypotheses of these Markov types

closed the talk ':

u~ G • OPPEL: Eine StartverteilWlßsinvarianzeigenschaft

,Sei (X,t) ein Meßraum,P:=(p :nSIN) eine Folge von Über-., n

gangSWahrSCh~irlliChkeiten Pp' Xnx't und IP~ 11..1N das zu P ge-

hörige Maß mit der'Startverteilung x.IL1i zur Zeit n.Seiplt

}I -1ein Maß und Pn : = IP1oprn • P heißt schwach )4-mischend, wenn

für jedes B" t mit JA(B) =0 und für jedes x ~ B.. gilt:

~( Rm pr~1 (B» =0 • Ist P Markoffsch und 'stationär und

schwach ~-mischend,so folgt für shiftinvariantes

lP~(K) = 0 bereits P~ (K) =0 für jedes '" I t 0

P heißt p-"mischend,wenn für jede Folge (Bn : n f, IN) mit Bn~ t,

lUld )An (Bn ) = 0 ,für jedes k €.. IN und für jedes (x1 , 0 • • ,xk )

aus Xk-1x~ gilt: lP~X1' ••• ,xk)(0kpr;1(Bm»=O.Ist P

Markoffsch und p-mischend, so folgt für terminales K ~ f1N aus e
lP~(K) =0 bereits P~ (K) = 0 für jedes "P' I. .

Für stationäres lmd Markoffsches P 'und P-invariantes JA

ist P genau dann sC,hwach ,LI-mischend, weJ'.TI P JA -mischend ist;

folgt in diesem Fall für terminales K Itlit U?~(K) = 0 auch

P~ (K) = 0 für alle ~ I~ , so ist P schw3.ch p-mischend.

Für einen stärkeren" Begriff der p-Mischung gilt auch für

nicht Markoffsches P eine analoge Aussctge für terminale K.
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Benfatto et ale recently obtained an existence theorem for

Gibbs states in the case of a harmonie cristal (with super-

stable formal Hamiltonian cf the form

H(x) = r. .~!7d h( j - i)x.x
J
" ). (See Z.f. Wahrscheinlichkeits-

1,Jv~ 1

theorie 41 , (1978) ). This theorem is modified and interpreted

in such a form that any (shift invariant, with finite second

e moments) microcanonical state is a mixture of Gibbs states

with different ß' s •

Theorem: The microcanonical finite vol~e states'with para­

meters. A , y (boundary condition), H energy converge to a

Ga~ssian stationary state JA if A,A Zd , y2 = .0(1.1\1) , H =lAI h.

JA turns out to be a Gibbs state for ß = 1/2h ; i ts spectral

.measure is equal to . h/(2k)d H(u)-1 du , ";here

H(u) = I:.. h( j) e i ju • This measure has the additional property
J .

that it has maximal prediction errar Ep.(X. - E(X.I past cf i»2, 1 . 1

arnong all Gaussian measures with r.. ~~(X.X )h(j) = h .
J J 0

K • JACOBS: Stochastics and mechanics

Three typical models from three mathematical fields are dis-

cussed:e 1} Bernoulli space from probability

2) The restricted n-body model from celestial mechanic~

3) The Sinai billiard from statistical mechanics

They are first subsumed under the general nation of a dynami­

cal system. More especially, i t is shown that both the Sinai

billiard and models in mechanics contain a Bernoulli shift.

For the Sinai billiard this result is of a measure-theoretical

nature ,and due to Ornstein - Gallavotti • For mechanics ,results

of Sinol~ (the horses~oe) , Kolmogorov,Arnold and Moser are
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reported.

D • SZASZ: Correlation inegualities in statistical mechanics

. The conjecture that in the two-dimensional classical lsing

model no non-translation-invariant states exist would follow

from a certain eorrelation inequality • A simple transformation

brings this inequality to a more symmetrical form at the eost

of introducing non-ferromagnetic interactions • We generalize

many classical correlation inequalities to this case.ln this

way we also get a simpler proof of a result of Messager and ~

Miracle-Sole stating that the aforementioned correlation in-

eqality does hold for a'class cf boundary conditions.

M • ROSENBLATT : Random solutions of Burgers eguatioll

The solution o"f the Burgers equation u t + uUx = }( u xx with

initial condition u(x,O) = f(x) a process stationary in x

is considered • The asymptotic behavior of the second and third

order spectra of the solution i8 determined as t --+ m to the

first order for a class of stationary initial conditions •

These estimates are related to a derived e quat i Oll. determinig

the "dissipation of energy" and nonlinear transfer cf spectral

mass • Results of Hopf ahd Cole on the initial value problem

for the Burgers equation are 1.J,sed • The investigation is rnoti-

vated by questions in the theory of turbulence on energydecay 4It
and nonlinear transport of ~pectral mass • The Burgers equation

i8 used as a mo~el equation to test out some heuristics in

the theory of homogenous turbulence •

v • DUPAC: Continuous time stochastic approximation

A survey of methods • Driml and Nedoma approach: Robbins Monro

procedure described by the differential equation

dXt = -a ( t ) (M (Xt ) + Ut) d t , t ~ 0, a ( t) = 1 f 0 r 0 ~ t ~ 1 and
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a(t) = 1/t for t > 1 , M : (R~ m continuous, M(x) ~ 0 for

x ~ 0 , Ut continuous random function with t~mro1ft J~ Us ds = 0 ·

Then Xt ---+ a .
Sorour's extension: noise component Ut satisfies

V1 ,t E Ut(X) " V2 ,t' 1ft 5~ Vi ,sdS--""O,i=1,2 ;the sanJe asser­

tion. Sakrison's approach: noise component r Gr(x) dVr,t '

V bounded ergodic processes,conditions on covariances ofr,t

functionals of Vr, t ' mean -square convergence theore.~.

Has'minskii-Nevel'son approach: noise component

~ ~ (t,x) dW t' W tindependant Wiener processes,multidi-r r, r,
mensional case,the apparatus of Ita stochastic·differential

equations,a general convergence theorem

Dupac's application to dynamic stechastic approximation.

o . BARNDORFF - NIELSEN: Hyperbolie distribution and same

related distributions,theory and application

A survey was given of the properties of the one- and multi­

dimensional hyperbolic distributions,the generalized hyper-

bolic. distribution, the inverse Gaussian distributions and a

new type of distributions whose tail behaviour is like .

'" exp (- ßlx,f ) for lxI -+ ro . Among the properties mentioned

were infinite divisibility , self decomposability , rnixture

e representations and regression characteristics • One of the

generalized hyperbolie distributions yields an analogue of

the Mises - Fisher distribution,for observations on a hyper­

boloid • Application"s to sand particle sizes , sizes of per-

sonal income , and measurements of velocity characteristies

of high Reynold's number turbulenee were discuss~d •
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R.A. WIJSMAN: Transformation graupe and probability dis­

tributions on orbit spaces

If a statistical prpblem with sampIe space (X,~,~)

ßl: {Pe: se. e 1· , is inva~iant under a group G, then invariant

procedures are flllletions on the orbit space (X/G, ClI, !VI ) ,

where ~I are the invariant members of Qt. and ~I are the

,restrictions of' the Pe to cx.I • A convenient representation

of the orbit space ean sometimes be provided by a (global)

cross-section. In the most favourable situation a cross-sec- e
tion Z ean be taken as the orbit under a seeond group H and

the distribution induced by Pe on Z ean be written

down at Qnce using Haar measures on G· and H~. If only a

proba.bility ratio dpI / dpI is wanterl,then one can get by
82 81

with a loeal cross-section in each point,which exists under

more general conditions • The resulting ratioof integrals

over the group G has wide applications, espeeially in sequen':'

tial analysis .

W • HUMMITZSCH: Existence of least favourable pairs and

approximation of minim~~ tests

Two main theorems were given in the tal'k • The first one was a

generalization of the Huber-Strassen theorem on the existence

of least favourable pairs to an arbitrary topolocical space X e
and two sets of probability measures on the Baire cr-field,

which are bounded fram above by two strongly subadditive

l-capacities,where 1 = (f-1(0) : f continuous and b01llldedJ •

The second theorem is as follows: Let X be ametrie space

with countable basis ~ = {Gi: i €. IN ~, 0 the Borel ~-field

of X, ~ := G[G. : 1 ~icn~ ,,, '\)1 strongly subadditiven 1 0

capacities and S>n:= Ipl'iJ n : Ps "o\tj}n! ,Qn:= lQ\~n: Q "1':Hn J
for every n €, Z+ • Then i(!j)n,Qn) (tt.) ~i(9o,Q:o) (~) far each
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"" E. (0, 1] , where i(~ "") (ce.) := sUP", in! Sf dQ , and
, \A. f t \V~ Q e.~

4l~ := I f : f test function , ~~~ Sf dP ~ t<J

I • VINCZE: On the Cra.mer-Frechet-Rao ineguality in the general

~

'Many papers pay attention to the basic and important inequali-

ty given independently by M.Frechet (1943) , H.Cramer (1946)

and C.R.Rao (1945) • In the textbooks mainly the case is con-

~ sidered,where the support of the underlying dens~ty functions

in the sample space coincide • But there are also important in­

vestigations for the non-regular case • ( Barankin (1949) ,

D.G. Chapman and H.Robbins (1951) , J.M. Hammersley (1950) ,

J.Kiefer (1952) , D.A.Fraser and I;Guttman (1951».

Although many of these papers refer to the possibility of

further generalizations,they investigate the case of areal

or perhaps vector paramet~r,using further restrictions • The

aim of the talk was,to give abrief account on the main re-

Bults for the non-regular case,pointing out that almost no

assumption is needed concerning the structure of the para-

meter space •

W• SENDLER: On the asymptotic distribution of random

~ permanents

Let x. . , 1 ~ i, j t: n be i. i.d. random v:ariables and consider1,J
the distribution of the permanent X(n) = (X.. )~=11'··· 'nn ,1,J 1= , ••• ,

Le. Yn = Per X(n) = Lp c;'1(n) X1 ,p(1) •••Xn,p(n) , where '9(n)

is the set of all permutations on ~1, ••• ,nI 0 By a simple

combinatorical device,the following theorem on the asymptotic

behaviour of the moments of Yn := Yn(n! p..~)-1 is obtained.

Theorem: Suppose P(X1 ,1 ~ 0) = 1 and JAj :=E(X
j

) , j=1,2

-k l k 2. exist • Then E(Yn ) --+ exp (2)[~A2/).l1 - 1]! ;=il k ' n-..co •
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The ~k turn out to be moments of a log-normal law with

parameters -ß and ~ 12 • Since the log...normal law does not be­

lang to a uniquely determined moment problem t we cannot prove

but corijecture: t(Yn) ---.. log N(-~,~/2) ,n--"'Q) (where teX)

denotes the law of X) under the asswnption of the theorem.

M • CSÖRGÖ: Distribution free tests cf independence and nor­

mality based" on the sampIe distribution function

Let S be. the class af continu"Ous distribution functions on

d-dimensional Euclidean space IRd • ~d l~t :to be the subclass •

cansisting of every member of ~ which is a product of i ts

associated one-dimensional marginal distribution functions.

Let ·X1'.~.'Xn be independent random d-vectors with ·common

unknown distri·bution function F ( ~ , and suppose that i t is·

desired to test the null hypothesis Ho: F b ~o against the

alternitive H1 : F ~ t' - ~o • Let Fn be the empirical distri­

bution function of X1 , ••• ,Xn ' i. e.
" n d

Fn (x) = Fn (x1 ' • • • ,xd ) = 1In L j =1 rr i=1 4>x i (X ji ) ,where

Xj = (X j1 , ••• ,Xjd) and 4>x(Y) = 1 if y-: x and ~x(y) = 0 if

Y :> x • Let. Fni be .the marginal empirica;L distribution function

cf the ith component of X j ,and let Tn(x) = Fn(x) - Li~1 Fni(xi ).

Blum,Kiefer and Rosenblatt (Ann.Math.Statisto 32,(1961),485-

498) studied the problem of Ho versus H1 via appropriate •

functionals of Tn(X) • We esthablish a strong invariance prin-

ciple under Ho: F E. S-o for the empirical process Tn (x) •

Tests of independance and a characterization based test of

normality are then studied on the basis of the esthablished

invariance.

P • GÄNSSLER: Selected topics on empirical processes

This was an expository lecture concerne~ with functional limit
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theorems (invariance principles) for empirical processes •

First the classical Breiman-Brillinger-Pyke-Root construction

of the uniform empirical process was reviewed • Then, based on

the strong approximation theorem of Komlos-Major-Tusnady,

further approximation results were derived •

Also results on empirical processes with random sampIe size

have been presented • Finally we mentioned some results in the

multidimensional case and gave an outline cf Dudley's central

4It. limit theory for empirical measures(to appear in Annals of

Probability) •

Most of the material will be contained in a forthcoming

paper (jointly· with W.Stut~) entftled "Empirical Processes:

A survey on some results in the i.i.d. case" which will appear

in the Annals of Probability •

D • POLLARD: Minimum distance tests

The problem concerns generalizations of goodness of fit tests

based on the empiric"al.distribution function • If Fn denotes

the empirieal. distribution function obta~ned from sampling on

some unknown member of a parametric family of distributions

[F(. ,8)!SE(E) then two possi~le methods of testing the fit

arise: either use some estimate (e.g. Maximum Likelihood Esti-

e mate) Sn for e to form the statistic Gi' s~p IFn (x) - FCx,8nH

or consider the distance of F "from the family t F ( • ,0) J. n.

fn ißf s~p I Fn(x) -F(x,8)1 • A limit result for thesecond form

.of statistic was sketched. The asymptotic distribution of this

statistic is obtained under a strong separation assumption

plus a differentiability condition fo'r the map e ~F(. ,8) •

'Only slight modifications are needed to generalize the re­

sult to cover the corresponding cases for the Cramer-von Mises

stati$tics ,
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G • KERSTING: The speed cf Glivenko-Cantelli convergence in

the Prehorov-distance

A problem cf Huber is diseussed which arises in the centext

of robust estimation. He asked to determine the class of dis­

tributions F on the realline for which d(F,Fn )=.Op(n-1/ 2),

where Fn is the empirical di~tribution based on n observa­

tions ,and d is ametrie on the set of all probability mea­

sures generating the weak~ topolegy. In this context, the fol­

lowing theorem is presented: Let d be the Prohorov-distance

and the density f cf F is symmetrie and convex for Ix I

large . Further assume that the function f(F- 1 (t» is regu-

larly variing for t -4J0O • For each n oln is determined by

the equation F(-DC~) = n-1/ 2 c(n • Then,if F has an infinite

support, n 1/ 2 ~~1 d(F,Fn )- d > 0 stochastically, where d

is a constant. If F has a finite support, R d(F,Fn)~X

in distribution to same non-degenerate r. v. X 0

Consequently d(F,F) = 0 (n-1 / 2 ) only holds in the case
TI p

that F has a finite. support.

P • REVESZ: Nonparametrie estimation cf the regression function

Let (X,Y) , (X1 ,Y 1) , (X2 'Y2) , ••• be a sequence of i.iod. r.v.

with 0 ~ X ~ 1, Y ~ R2 , P(X < t) =F(t) ,E(YIX=x) =r(x) •

Assurne that (i) F(t) is absolutely continuous with

F' (t) = f(t) ~ (. > 0 ,(ii) P{Y - reX)< t IX=x) =G(t) for all

o ~ x ~ 1 ,( i i i ) E { (Y - r (X) ) 2 I X=x) = 1 f 0 r all 0 E X $ 1 ,and

,(iv) Ir' (x), ~ K <. CD holds •

Let X 1 :.n < X2 : n <. ••• ~ Xn : n be thE! ordered sample based

on the sarnple X1 ' X2 ' 0 •• ,Xn and let Yi:n be the Y corre­

sponding to ~:n. Define the empirical regression function by

() k -1 ~i+kn/2 Y if X X h
r n x = n ~ j=i-kn /2 j:n i:11 'x < i+1:n ,w ere
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is an increasing sequence of even numbers with

-1kn log n ....... O •

We are interested in ~ = k~/2 s~p Irn(x) - r(x)l • The main

result states

pf~ < (2 lognk~1 +lOglOgnk~1- log +y)1/2J_exp (_2e-y / 2 )

for n--.. ro •

E . EBERLEIN : An invariance principle for Banach space valued

random variables and an application

Let (E, 11. J1) be a separable Banach space • We consider tri-

angular ~rrays of E~ valued. random variables and give a

sufficient condition,in particular concer~ing the dependence

structure, such that the invariance principle holds • Roughly

spoken, we can say that for a j -mixing array the central

limit theorem implies the invariance principle •

As an application we prove a two-dimensional invariance

principle for (~1'S2)-mixing lattices of real~valued random

·variables •

L • LE CAM: Distances between experiments - applications -

The approximation of experiments by simpler ones leads~to the

following extension of the usual method of scoring. Consider

a structure ! which consists of the following pieces: 1) a

space IRk and an integer r ~ k ; 2) a set G> and a map from

E> to IRk ; 3) for each a E- ~(e) a linear subspace V(a) c.fR
k

of dimension r ; 4) this V(a) has a basis u. (a) , j=1 ,2, .•. ,r
J .

and uo(a) =0 ; 5) an experiment .t = fPe : 8 e. @J ; 6) a preli-

"minary estimate ~ of 5 available on t ; 7) a number (> 0 ·

For each t ~ mk let Ft be one of the measures Pg with

e selected so that It - \(8)1 ~ inf {It - ~(s)1 : s C @l + E • Let

1\ (t ,s) be the log li)ce1ihood rat.1;.g log ~Ft/dFB !' Oompute on
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j + v( i) the expressions AI, + u i (j) + u j (1) , 1] for

i =0 , 1 , 2 , ••• , r , j =0 , 1 , 2 , ••• , r • Fit t 0 them, or '+ V ( ~) , a quad­

ratic and let T be the point which maximizes the quadratic •

This can be carried out without special asswnptions •
I ,

Ta describe properties,consider not one S but a sequence

Sn of such structures , with k and r fixed and with ~n --+ 0 •

Otherwise all items aquire a subscript n • Then one describes

asswnptions which insure that the resulting Tn is asymptot~­

cally normal, asymptotically sufficient , distinguished . They

also insure that the t n can be approximated by Gaussian ex­

periments with slowly varying covariance •

H 0 KELLERER: Markov property cf point processes

Main result: To any point process (Nt)t ~ 0 on (R+ without

multiple points there corresponds-a unique point process

(Ni)t ~O such that the waiting times Tn and T-lt belonging to

(Nt) t ~ 0 and (Ni) t ~ 0 respectively are identically distr~­

buted for all n ~ ~ and the version (Nt)t~O has the Markov

property , the finite-dimensional distributions of the new pro­

cess can be explicitly computed from the one-dimensional

distributions of the old process • The proof is based on the

following result fram measure theary: far p-measures .#1,P2

on ffi+ with P1 -< P2 (f.e. P1(A) > )A2(A) for all sets

A = ro,t[ or (O,tl with JA 1 (A) ~ 0 and P2(A) < 1 ) there

exists exactly one p-measure JA- on lR~ with the following pro­

perties: (1) ~ has the marginals· #1 and P2 ' (2) JA- is the

restrietion of a product measure to the set {X1 < x21 .

Alfred Kußmaul (Tübingen)

i·
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