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28.3. bis 3.4.1976

Die Tag~ng stahd unter der Le"itung von P. Gaenssler (Bochum") unä

·P. Rivisz (B~d~pe~t).

Der behandelte Themenkreis umfaßte mehrere Vorträge fiber neuere

Entwicklungen der -Theorie ~ehrdimens-ionaler emp"irischer' Prczes5e,'

über "schwache und fast sich'ere Invarianzprinzipien. und Gesetze vom

iterierten Lo~arithm~s fijr ~mpirische Prozesse, sowie zahlreichE'cenr

anwendungsor.ientierte Vorträge über die Konstruktion stoch-astiscl1e:-­

Modelle z~_r" Beschr~~b'~ng realer Si tuat ionen aus· ver"schiedeilart i.ger:: .

Bereichen der ,Naturwissenschaften. Ergänzt wurd"e dies durch Beitrifge

über neue ,Methoden d.er Wahrscheinlichkeitstheorie und ;t~athemat"ische~

Statistik.

Die regen Disku5sionen iwischen den V~rtretern der. Wahrscheinlichke~ts­

theorie ~nd jenen der M~ihematischen St~tistik, die auf, diese~ Tag~~g

besonders intensiv geführt wurden t dokumentierten erneu~ d~e ~ot­

wendigkeit solcher gemeinsamer Tagungen über "MatheJ!latische Stcctas-:ij.:f'

~ Die deutschen Tagungsteilnehmer und die erfreulich zahlreich ver­

tretenen ausländischen Gäste waren sich am .Ende d:arin einig, fruch~­

bare. wissenschaftliche Arbeit geleistet zu habe.n, die in vielfält~ge~

We~~~ über die Tagung hinaus nachwirken wird. Hierzu.hat nicht zul~~zt

die angenehme -Atmosphäre des Mathematischen' Forschungsinsti~uts

Oherwolfach ganz entscheij~nd beigetragen.
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Vortragsauszüge

o. BARNDORFF-NIELSEN: Distribution of sa~d particles

The mass-size distributions of eolian sand deposits laid down

under steady wind condition~ exhibit certain, highly striking

regularities. The question of building statistical models fQr these

phenomena was discussed. In particular, it was noied that observed

distributions seem weIl fitted by a 'new, four parameter family of

distribution~ with both tails asympto~i~a~ly exponential.

M. CS~RG8: The multivariate empirical process when "param~ters are

.estimated """

In arecent paper (M. CsörgS - P. Revesz, A .strang approximat ion

'of the multivariate empirical proces~):we'h~*e shown th~t for

d-dimen~ional i~i.d.r.v. 's 11 , !2' •.. wii~.a co~tinuous distributi?n

function satisfying a Lipschitz-type condition one 'can define a:

sequence of Brownian Bridges {B (x), xE r d } and a Kiefer process
11 -

{K(~,t), ~E r d
, 0 < t < CQ} such that

1
a.s.

/n (Fn('i...) - F(l.» - Bn(TdD'l.)L = O(h

and

sup d
l:.ER

a.s.
=

'd+l'

O(n 2 (d+2) "log2 n ),

where Fn(~) is the empiric~l distribution function of the r.v. 's

YI , Y2 s ••• , Y and .the region TdD of th,e ~nit box r d of Rd for an v
-.- . -n ~ J

fixed y.. is {(a1 "a 2 ,,·.· ,ad ): a i ~Fi(YiIYl' ••• "Yi-l)" i=1,2".'O. "dl"

with F1 {Y1) ~ Pi Y1 ~ YI }, Fi(yiIYl'· .. 'Yi-l) =

=·P{Y. < y·IY1 = Yl' .•. 'Y =
1 - 1 i-1

The ~ipschitz-type candi t ion is imposed on the latter. r. and
~ ..

guarantees "tha~ Bn{TdDl.) and K(TdDx.,n) are defined. Using the above

results, a strang approximation of the.multivariate empirical process
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Is .obtained, when unknown parameters are estimated via maximum

. likelihood methods. A~so, under a given sequence of alternativp.

hypotheses, a repre~entation of the weak limit of the multivariate

empirical process is obt~iped, when estimat~d parameter~ satisfy

fa~rly general conditions.

L. DAVIES: The Hausdorff measure of "the zero set of certain

sta~ionary processes

. It i8 shown that the exact measure function for the Hausdorff

measure of the zero set of the stationary Gaus~ian process X(t)

,.with·spectral density function

. f ( ).) = a 2ar ( a +1 / 2) (A 2 _ + .a 2- ) - ( a +1/2 )

r(1/2)r(a)-

Is given by ,eh) = h 1 - a (log '(- log h»Q •

H. ~DINGES: Sequentieller -Vergleich von Behandlungsmethoden

'Die folgende Situation wird diskutiert:

Zwei M~thod~n,' eine Krankheit zu be~andeln, sind vorg~sthlagen worden~

In einer Versuchsphase werden Patienten nach einem Plan mit der einen

oder der anderen Methode behandelt; dann wird entschieden, welche

Methode allgemein verwendet werden soll. Die.Erfolge sind Zufalls­

größen, etwa

X1,X2'Yl,Xa'Y2'Ya'Y4' , Xk +1 , Xk +2 , Xk+3'·~· XN ,

wenn nach m Versuchen mit der ersten Methode (X) und n Vel'suchen eie
der zweiten (Y) die Entscheidung-für die erste gefallen ist

(N = m+n).

Da die Vert~ilungen ~ (X), ~(y) unbekannt·sind, ist ein ijberzeugenrle~

Pl~~ s~hwe~ anzugeben. Die Anzahl der Versuchskaninchen, d.h.

-derjenigen Patienten, die mit der schlechte~en Methode be~andelt wurde=:

soll klein sein. Der folgende Weg, auf einen guten Plan zu kommen,

wurde vorgeschlagen:
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Betrachte unabhängige Brown'sehe Bewegungen Xs und Yt , wo

~ (X s ) = (e + .!) • 5 'f H
(Y

t
) = (e - ~) • tH 2

o· 0

t H (X s ) = (e - 2.)
• 5 iH (Y t ) = (e + ~) • t2 2·1 I

mi t a bekannt '(a > 0, d. ~. fiX ist besser"), .e· unbekännt.

Beende die Versuehsphase ,., nachdem der X-ProzeB bis zur Zei t S be­

'obachte't wurde,' der y'-~roz'eß bis zur Zeit T, wenn

T. . . S
Z(S,T) = StT • Xs - S+T YT

zum· ers t e n· f-l ale g r Öß e ~ wird als ein e Kon s t 'a nt e w. ( Die 'fa h r s ehe in 1 ich ­

keit; sich filr die falsche Metho~e zu en~~c~~~~~n, {st da~n ~leich

1
2aw·· ).

lote

Steuere den Prozeß

gemäß

". .." J.. 1- ~ t s • t
(dS,dT) = dT(2 ' 2 ), a'= s+t .' T = s+.t

a (l-a)

Für .eine'·. Funktion gl.Jz,s,t), die man, _interpr~.tier~n. kann al? die

erwarte.te Zei t, die der:. schlechtere· Prozeß noch beo~achtet wer"den

muß, ~enn man schon. in (z,s,t) angelang~.ist, erh~lt man eine

Gleichu'ng

1
o = '2

~ J.. -2az I-J..
g+ a • g + - (e· +g I) + 2 (1 + g'2)·

00 0 a 2 (l-a)

~ gi bedeutet die Ableitung, A beschreibt die Versuchsstrategie.

Für das optimale J...hat man

o = ~ .- &00 + a • &0 + mi n

-2az
e +&1 1+8 2

( 2 ' . 2 ).
a (l-a)

Computer-Rechnungen stehen noch aus. Man kann wohl hoffen, daß sich

ein.ilberzeugender Plan A ~usrechnen läßt.

R.M. DUDLEY: Chi-squared tests with estimation in a submanifold

For 2 x 2 cQntingency tables and a few other ca~es one can do exact
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tests with programmable pocket calculators.

Fpr general x2 tests with ~stimated'parameters (composite

hypotheses), the results of Birch (Ann. Math. Statist. ~, 1964, _

817-824) and Dzhaparidze and Nikulin ,(Theor. Prob.. Appls. ll, 1974,

851-863) can be formulated for Cl submanifolds in terms of a

Riemann metric. So, instead of the rather difficult iteration needed

to find a multinomial maximum likelihood estirnator, one can use

simpler ungrouped MLE's, as i~ testing ~or normality, ~nd apply

the Dzhaparidze-Nikulin correction, which is in effect .only the

first step of the iteration.

,,'
D. DUGUE: Analysis of variance in the large

Analysis of variance according to Sir R.A. Fisher is founded on the

following equalities between tensorial products of matrices·.:.

p p 2 P

- ir;;l- I ni = i~l (Ini - n
1

i
Mni 1- n

1

i
Mni = j~l Qj'

Q'. being th.e 2P different matrices tensorial p!,oducts of terms of
J

the form 1 M. ' I - -L l-Ior
n. n. n. n. n.

J J J J J

I
nj

is the n j x n j- uni t matrix, and M
nj

is the n j x n j matrix all terL",S

of which are 1. This equal i ty can- be used wi th mul t ivariat e variables,

with s~ochastic processes integrals and. with von Mises Smirnoff

integrals connected with indepen~ance tests. That needs new tables

which are not yet calculated.

•J. DURBIN:' Kolmogorov-Smirnov tests when parameters are estimated

Suppose 'that Xl < ••• < x is an ordered sampie of independent
- - n

observations from a distribution with distribution function F(x)

and that we wish to test the null ~y~otheses Ho: F(x) = F(x,e),whe~e

F.is continuous in x and & is a vector of unknown parameter? Let 3
be an asymptotically efficient estimator of 8, let t. = F(x.,e) for

. J J

j = 1, ••. ,n and let Fn(t) be the sample distribution function of the

I
'1
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tj's, i.e~ the proportion of the values t 1 , ... ,t n ~ t for 0 < t < 1.

Let D+ be the one-sided Kolmogorov-Smirnov statistic
n

s u p. [Fn ( t) - t].
O<t<l

Then lön+ does not have the same limiting distribution as when e is
n.

known. The following procedur.es for :construct ing valid te"st s are

considered:

1. A quasi-reflection technique

2. The half-sample' device

:':: ': =~:3: c~tc\l'lat~on of the distribution function bf D+ for·: finite' n~ .. n

c. GR~LLENB&RGER: Minimale Mengen mit vielen invarianten Maßen

Wir betra_chten die Frage, in wie einfache kompakte dynamische Syste!ne

( X t T) ein maß t h e 0 r .. dyn. Sy s tem (Y, -T , m) einge be t t e t werden ka Tl n .

Als" ~infach. ("minimal~') sehen wir ein kompaktes:X cit 'Honiombrphisr:'F1S

_-:' ..:T an, ;wen~ ..X .k~.i~ek9mpakte, . T-invax;iante ech~~. T~ilrnenge "be?i1;:~t .

.~in "m~nima~es ·X. is"~ ~trik~ .e~godisch,. ~enn nur *:in (ergod~sches)

.~~W~~~schein~i~hk~its~~ßUx auf X exis~iert. Der ~~tz vbn Jewett-Krieger

~ ~agt: Zu jed~m ergodischen (~ ,T,m) gibt es ein isomorphes strikt

.~~gOdische~ (x.i.ux)~ H~nsel ze~g~ ~ijr jed~s (~.•T.~; Iso~crphie Z~
einem~~ystem'(~,T~P)~s~ daß X vollständig iQ.(disjunkt~) strikt

. _*:rg~dische Teile zerfäll.t. E.ine entgegengesetzt~ Art der Einbet tung

..!st ~~e"fol~e~de:

_." Zu. ~pe~iodischem (X ,T ,m) mit einer Bedingung über die Endlichkeit ·:5.er

.. E~tropie gibt es 0: (*,T ,m) + (X, T , P ), so daß X mi n.imal und: 1. :Jie

M~nge der ergodisehen Maße auf X ist abgeschlossen;2. Die Entropie.

hängt stetig vom Maß ab; 3. {0 m' Im' « m} ist die Menge der

invarianten Maße auf X.(2. und 3. drücken in gewissem Sinne aus, da3

es auf X nicht viel mehr invariante Maße gibt als auf ~ ).

Der konstruktive Teil des Beweises liefert auch ·minimale Mengen ~it

w~itgehend vorgegeben~r Struktur der invarianten Maße~ ~.B. endlich

viele ergodisehe MaBe mit gege~enen Entropien.
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J.-HOFFMANN-J0RGENSEN: ,Measur~s ~hich·agree on balls

Let E' be a Banach space. wi th norm 11 • 11 , and l.l and v two probab i li ty

measures on E,'which agree on all suffieiently large balls. If E

belongs to one of the following classes of spaces, then ~ = v:

(1) 11 -11 i8 sm~oth (i.e. Gateaux differentia'ble' except at 0)

(2) E = L P (1 < P ~ (0)

(3) E = L 1 (m) m non-atomicja~d a-finite

(~) E = C(T), T topological spaee

(5) E i8 areal B-algebra.(commutative), satisfying

11 x· ~I ~ ~ fI x 2 ..Y 2'11 f 0 r a 11 x, Y E E

. These resu1ts are eorol~arie~ to a theorem staiing that p(x*) ~ ~(X*}

for a1l X * E span (-F), whenever Fis, a closed s'implieial face of the

set of .normali7,ed outwards pointing normals to a point on ,"the unit

sphere.

o. KALLENBERG: 'Some applicatiöns of Feller's dominated variation

Dominated variation of a monotone fun~tion f means boundedness fro~

above or below of,quotient~ of the form f(cx)/f(x) as x tends 'to' zero

or.i~finity.:A s~s~emat~c theorY,was developed by FeIler in 1965-69,

gen~raliz~ng the Karamata ~heory for r~gularly varyin, function~.

Tbe aim of the present talk 'is to illustrate how a syste~atic use

of tbe Karamata-Fcller theory"unif~es and improves a variety of

result"s in different ar'eas of analys i,5 and proba:bili ty. The probleG1S

treated include Tauberian type theorems f~r Laplaee transforms'and

cbaracteristic functions, criter'ia for recurrenee of symmetrie ran1lil

walkst the rate of d~crease of concentration'funetions of convolut~

power~. the time to extinction of eritieal Galton-Watson processes','

and tbe stability of critical spatially homogeneous, cluster fields.

D.G. KENDALL':' A Stochastic Automaton .- "Making eyes for goldfish"

For some time the writer h~s been interested in reeonstructing maps

from fragmen~ary material (cf. Phil. Trans. Roy. Soc. London (A)
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/
279 (1975) 547). Recent work in this programme has concentrüted' on

(i) ihe use of strictly local data (e.g. aetu~l adjacencies, rather

'tban "Wilkinson ~istances"), and.(ii) loeally processed strietly

10cal data. Th~ solution to (i) appears to lie in a new proposed

"Tertiary treatment of Ties" in the Shepard-Kruskal MD-SeAL algorithm.

A first vers~on of this, ealled CTR, has at ~y request kindly been

bui1t into his Cambridge ~ersion of MD-SCAL by Professor. Robin Sibson.

I have used tbis to reconstruct map~ from strietly loeal ~ata with

gratifying success~ and it can also be adapted to.mee~ the needs of

a new approach to Policy Se1ection devis~d by Professor Patr~ck Rive~t.

Somet h i.ng wi 11 b ~ s ai d ab Oll t .. t ~ e s e an,d ..0 t her a p p ~ i ca t ion s 0 f T T T •

Problem '(ii) arises in connexion wit~ an import~nt task in

~europhys'iology, pointed out to me by Mr·. R. A.• · Hap~ and o.thers

at the National'Institu~e.for Medica~ Researe~ at 'Mil~ HilI, 4ondon.

Here I have preferrred to abandon MD-SCAL and· to use. instead a.

stochastic automaton which rec-cts to strictly local data and processes

it in a local manner, ultimately to yield a form of map-reconstruction

which~ if the process can be perfected, will represent an irnportan~

~cinceptual st~p forward in~he physiolcg~cal cont~x~ (the auto~a~ori

is NOTe in1;ended to model in detai 1 ewhat actually. happens .in (e.g.)· ..

the Goldf ish. Th is last work qas b:een· devel"oped in' elose collaborat iCri

with Hope and his colleagues; to whom the writ~r is

G. KERSTING~ A weak convergence theorem with appiication to the

Robbins-Monro-Process

We consider the asymptotic ,distribution of a sequ:ence of randon

_ variables (Xn ) n ElN' given by the recurs ion

2 "
Xb + 1 = Xn (1 - an d(Xn ») + an Yn ,

whe~e (Y n ) is a sequence of inde~endent identically distributed

random variables, d : R + R is a positive c6ntinuous function,

and (an) is a s~quence of positive numbe~s,' going to zero. Two

a pp 1 i ca t ion s tot he Ro b bin 5 - ~I 0 ri r 0 - Pro ces s are dis cu s 5 e d, in' wh ich

the function d will not be constant. Here the asymptotic distribu~ion

is no langer normal.
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J.F.C. KINGMAN: The structure of certain stochastic models in geneti~~~

Some models for the muiation of selectively neutral'alleles in a

population of fixed size N assume that each individual.can be

described by a point in lR d , that her daughters are independently

d,isplaced from her position as a result of random mutation, and

tha~·the numbers of daughters born to the rnothers in a given

generation have a symmetrical multinomial distribution. In this case,

there·i~ a statistical equilibrium for the relative ~ositions of the

N points of a given generation, and equations· may be ~ritten down

to determine the properties of this equil!brium. These simplify if ~

N -+ m and the probability of mutation is of order N- 1 . De Finetti's ~

·theorem may be app~ied to the resulting joint distributions, giving

an integral representation of a type which can be interpreted in

terms of convergence in distribtition of the empirical distribuiion

as N -+ 0).

P. MAJOR: Reconstrlicting the distribution tram partial sums ·of samples

Let us obserye an infinite sequence zl = r
1

+E 1 ,. z2 = r 2 +E: 2 , ... where

r 1 ,r 2 , •.. a~e the partial sums of i.i.d.r.v.s with some unknown

distribution F(x). All we kI)ow,about the E.k-~ .(the errors) is thett

~hey are bounded by a function f(k). W~ are interested in the question

whether F(x) can be recognized by these observations. P. Birtfai

proved that the an'swer i5 in the affirmative if f(k) = o(log k) and

f exp (tx) dF(x) < m with same t > o. The case wher! the momei1t­

generating function may not exist is different.

We can construct two sequences r 1 ,r 2t ••• and 5
1

,5
2

, ••• of par~ial

sums of i.i.d.r.v.s in such a way that ~

. P ( 5 U p' Ir - s I· ~_ 1) = 1.n n
n

This implies that the problem in general can be solved cnly in tr.e

trivial case when f(k) = 0(1). Some further investigations show that

.the class of distributions that cannot be recognized even with f(k)=l

contains a lot of tion-pathological distributions.
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P. MANDL: The law of the iterated logarithm i~ controlled Marko~ chains

Es werden steuerbare Markov~che Ketten mit abzählbar vielen Zuständen

und mit kompakter Parametermenge 'betrachtet. Bedingungen für die

GÜltigkeit der Gesetze der großen Zahlen' und ~es iterierten Logarith-.

mus für ein additives Funktional des Pfades werden angegeben ..Die·

Voraussetzungen bestehen aus' gewissen Ketten Liapunoyscher Be­

dingungen und aus Annah~en über das asymptotis'che Verhalten ,cl.er

Steuerung. Die Resultate wurden mit Hilfe von Martingale~ abg~leitet.

~ U. MÜLLER-FUNK: Sequentielle Rangtests für das Eins~ichproben­
Symme~rie-Problem

Sei e n Xl' X2 ' .: •. u. i • v •. Zu fa 1 i s v ar i ab 1 e , au: f Grun d d er e·r die N'U ll~-

hyp<?t hes e .Ho: F(x') + F(-x) :: 1 (,F st et ig-) gegenüber -Kla:: s'en ni c ht­

paramet~ischer A.l ternat i ven überprüft werden soll ~ ",As'yrnptot ische

Überlegunge'ri ('d. h. im Sinne v·o.n· Alternativen 'nahe .der ~yp,othese) .

moti~i.e.ren,sequentfe.lle Rangtes~~~ die auf .den übli~h~.n R~n~stat,~stiken

basieren. Mit Resultaten u. Techniken von Se4 u. Ghosp läßt sich
~ • '. -t ~

ein e ehern 0 f f - Sa vag e - ~ars tel i u n g für die· Prü f g r ö ße b e(l eis eh, a lj s

der sich ein geeigneter funktionaler zentraler Grerizwertsatz ergibt.

Angewandt auf er~te A~strittszeiten kann damit die Limesvertpilur.g

der ~C -F~~ktionen.,bestimmt wer~en. D~r~h.. de:l Nachw~~s de~ ~leic~gr.

'Integrierbarke$t der erwar~et~~ St~chprobenumfänge (ASN) erhält

man fGr di~sereinen Limesausdruck. Seide Approxima~i?~en ~ind von

der Form, die. man Gblicherweise fGr. OC:~Funk~ionen u. ASN.unter Normal­

ve~teilungsannahrnen erhält;

M. MÜRMANN: Poisson point processes with exclusion

Let E be a locally cornpact space with denumerable base and ~ be a

positive' Radon rneasure on E. We want to define. Poisson point processes

with resp~ct ,tri p and excluded configurations ~f the following fdrm:

TC> each xe E there i5 attached a Borel set l(x) C E such that all

elements in lex) ~re forbidden by the occurence of x. Evidently we

hav e t 0 claim x E I ( y) <=9 y E I ( x ). S in c ein gen e r alt he set 0 f
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allowed configurations has probability 0 of the Peissen point

pro~ess with respect to ~, we ·spe~it~ the processes by its lecöl

conditional distributions as in the case of Gibbs measures. Sufficient

conditions for the existence and for the ,uniqueness' can be ,derived~:,

Examples are the distribution of hard balls in Euclidean space and

the distribution of percolation clusters in the case 'of finite

clusters. wi th probability ,1 ;t.h~. ,excluslon being giyen by overlapping

clusters. This subcritical case is ~quivalent to the existence of

the'corresponding Poissen point process with exclusion. Applications

of this fact in both direct ions a~d g'eneralizat ions to interact ing •

systems and dynamic clusters as defi,ned by Sinai were ,briefl] mehtio~.

w. PHILIPP: Afunctional law of the iterated lO'garithm for empiric'al

distribution functions of weakly dependent random

variables

Let {nk~ k ~ 1} be a sequence of random variabl~s ~niformly

1

fN(t) :'N(FN(t) - t) (N log log N)- ~, ~ ~ t ~ 1, N ~ 3.

distributed over (0,1 1 and let FN{t) be the empirical distribution

function' at s~age N. Put

For strictly stationary sequences {n k } with "k a f~n~tion of random

variables satisfying a .strong mixing condition and for nk = DkX mod 1

where {nk , k ~ l} is ~ lacunary sequence of .real numbers a

functional.law of the iterated logarithm is proven: The sequence

{rN(t), N > 3} is with probability 1 re~atively compact in D [ 0,1]

and the set of its limits is the unit ball in the reproducing kernel.

Hilbert ,spa~e associated with the covariance function of the

apprripriate Gaussian process.

R • D'. RE ISS: Stat ist i c alpr 0 c e dur e s f 0 r qua n' t i I e s in cer t a i n nc TI ­

parametrie models

For t h e 0 ne - s i d e d t es ting prob 1 e m q ( P) ~ raga ins t q ( P) > r, wh er,e .q ( P )
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is the q-quantile of an arbitrary distributi~n P, a sign test is

uniformly most powerful (see Lehmann (1959), Example 8, pages ~2-93).

Dea~ing with symmetrie d~stri~utions only, nonparametrie tests of

a better performance than the sig~ test are well known for the speciai

case of the median. Sinc~ the sym~etry condition seems to be very

stringent, models are investigated which are defined by certain

differentiability conditions with respeet to the densities. In these

models the sequence of sign tests (for inereasing sample sizes) is

still asymptotieally effieient but the deficien~y of this sequence

iso quickly increasing to ~nfinity.

In the ease toat, ~oughly speaking, the second derivatives of the
given densities are uniformly bo~nded, estima~ors are construeted

which are specially suited to the model~ The relative deficiency

of the sample q-quantile with respect to these estimators i5 also

quickly inereasing to infinity when the sample size inci~~ses. Using

critieal regions dcrived from suitable estimators we find one-sideG

tests which attain the order of the best obtainable power..

P. REVESZ: Three theorems- on the multivariat-e empirical process

Let Xl' X2 ' •.. be a sequence of independent r.v.'s uniformly

distributed over the unit cu be I d of the d-dimensional Euclidean Space.

Further let Fn be the empirical distribution function based on the

sample X1 ,X 2 , ••• ,X ri and let

b~ the. empiric~l process. The properties ·of the stochastic set

function ~ (A) = f da are invcs~igated when A runs over a elass of
. n..A n. .

Borel' sets ofl d • Let~be the set of Borel sets of I d having d-times

differentia~le boundaries. Then a large deviation theorem and a law cf

~terated logarithm are proved for sup an(Al. A strong invariance
A E JI.-

principle (uniform over Jr) 1s also f.ormulated.
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K. SCHÜRGER: A class of interacting particles having i~ternal stat~s

The class of particles under consideration emerged from thinking

about the cell cycle of biological particles which can "also mutate

·(i.e. change their types). Hence let S = {1, ... ,s} (5 ~ 1) and

K = {I,'••• ,k} (k;:. 1) denote sets of Ifstates" and "types","

respectively. The particles are located at the sides of, Zd the

d-dimensional square lattices. The time a particle of t:ype i in

state j < s (an "(i,j)-partic1eU
) needs un:ti1 the transition

j + j+1, is ex~onential with p~~ameter a ij > O. An (i,jY-particle­

located at xE Zd divides thereby giving rise t~ two (i',1) -par"ticles A
w i t h pro b'a~ i 1 ~ t Y d i i' wh er e i' E' {i ~ 1 , i , i + 1} n K an cl d i , i -1 +d i i +d i , i +~.

One ,af the two resul t ing part icles stays at x,. the other one chooses a

side y E Zd with 11 y-x 11 1 all possible chaices being equiprobable.

The interactio~ arises fram the assumption that a particle already

located at the chosen y is replaced by the second particle. There

exists a Hunt process-{~t}t~O having the above mentioned properties

the states heing "configurations" (this folloHs from aresult of

Holley, Liggett, 1972). Start with a fi~ite nonvoid config~rätion ~o.

'D e not e b y T 1 ( x) t he f ir s tin s t an t wh e n x ERd" iso c C' u pie d • .

(x is said -to be occu~ied if that y E Zd for ·.... hich y i -1/2 < xi' ~ Yi +1/2 ~

1.< i ~ d,' is occupied). Main conjectures (suggested by a r.:ethod of

D. Richardson, 1973): There exists a no~m N(·) 'on Rd.equivalent to

Euclidean norm such that if n(c,t) denotes the P~ -probability of the
o

e v e nt {~I N ( x) ~ (1 ~ e: ) t} ~ {x 1T 1 ( x) ~ t) C { x IN ( y.) ~ (1 +E. }"t) ,

lim n(E,t) = 1 for all e: > O. This suggests: For some constant a > 0
t .... co

the number of "particles
, . d

in E;t lS -at P~ -a.s., d ~ 1.
o •

v. STATULEVICIUS: Application of the method of semi-invariants to

limit theorems and statistic of random ?rocesses

Let X
t

, t = ! 0, ! 1, ! 2, ... , be a random pt'ocess and'r{X , .•. ,~.( }
t

1
t:

k

its correlation fun~tion of the k
th

order, i.e. the simple se~i­

invariant of the random vector (X
t

, .•. , X ).
1 t k
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1.) Estimators of f{X , •.. ,X t } in terms of different regularity
t 1 k

conditions of the process Xt ' are given.

2.) The asymptotie behavior of the multilinear forms

L a{t 1 ,··· ,tm) Xt •.• X t are investigated.
1~t2, ••• ,tm~n 2 m

3.) 'Same applications for the a~ymptotic behavior of e~timators

fk{X) and Fk{X) of the ~pectral densitie3- fk(x) and spectral functions

Fk<X), respectively, are given.

w. STOUT: A weak invariance principle with appiications to domains

of at:traction

An elementary probabilistie argument is gi~en which establishes a

"weaR invariance principle" wh~ch in turn i.~·plies the süfficiency

of the 'classical assumptions assoeiated with the weak conv€rgence

of normed sums to stable laws. The arguments t which uses -quantile

fune.t ion s (t he inverses of distribution fu net ions )explo i t 5 t he

faet that two random v~riables X = F- 1 (U) a~d-Y = G- 1 (U) are, in

a useful sense, clos~ together when rand G are, in a eertain sense!

elose together. Here y denote~ a unifo~m variable o~ (0,1). By­

products of the re.search are two alternative characteriz3tions -for

'a random variablebeing in the -domain of partial attraction to a

normal law and some results eoncerning th~ stuäy of _domai~s of

partial attraction •.

w. SJUTE: "A necessary cohdi~ion for the eonvergence of .thc isot~ope

discrepancy

Given a sequence {Xi}iE~ of i.i.d. mk-valued random vectors with

distribution ~, the isotrope discrepancy D~(e) is defined by
- n

DlJ(e) := sup IlJe(c)-u(c)I, where lJe denotes the empirical
n _ CE~ n n

k
distribut ion ·and the supremum i,s taken over the class 'e. k of all convex
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measurable subsets of ~k. It is proved that

(+) sup ~c(e(C» 0
C et

k

whenever D~(·) 0 as n ~ ~ ~-~.s.,
n

where ~c denotes the nonatomic part of p and e(C) consists of all

extreme points of C e t k •. Furthermore (+) .a~d '''D~(.) -+ 0 lP-a. s. 11

turn ·out to be equivalent· in the case k = 1,2.

D. SZASZ: Renewal theory and multicomponent reliability systems

The method of the first 5tep, well-known in renewaJ. theory,makes it

possible tri prove that a sequence of point processes tends to the

Poisson process via checking a' simple compactness condi~ion and

some conditions concerning - maybe conditional - expectatiQns only.

We show a geometrie pictuz:'e ·tha.t help s 'us i~ ch~cking 't"h~ latter

conditions in' case of a fairly general reiiability system with more

components.' It is shown thai these conditions follow from so~e ncw

renewal theorems, which can be called "u':liform renewal theorems".'

R. ZIELINSKI: Global stochastie approximatic~

Let ~ be a n ~b s t ra c t set, {Y , x. E ~} a farn i 1 Y 0 f re a 1 r. v . Isan d. x
F(x) = EY the regression function. Let ( ~ n=1,2, ... ,.be ~ -valued

x n
r.v. 's: u n ' n=1,2, ... , real r.v. '5 uniformly distributed in [0,1]

and let w: R1 -+ [0,1- ö ], ö > 0, be. a decreas ing funet i~n.

Let Xl be a ):: -valued I'.v. and e
on {u < w (Y ) }

n - x n

otherwise .

u {U n > W (Y x ), Y ~ < Yx
n ~n n

. Under rather general con~itions the proccss x n converges to the globdl

maximum of the regression function.

                                   
                                                                                                       ©



- 15°_

W.R. VAN ZWET: Does efficiency mean more than it does?

su p pos e t hat 'j> ~nd 'f': ,8res tat ist i ca1 pro c e dur es f 0 r t he sam e

pr?blem, that· '1 is optimal and th.at '1' has asymptotic relative

efficiency 1 with respect to 1. Let ~ denote sample size and d N
the deficiency of 'f' with respect to f. Unless certain 'symmetries

are present (as e.g. in the one.-sample' location problem) one would

expect d
N

to be of the orde~ N1 / 2 . However, it is becoming

increasingly cle~r 'from the work of Pfanzagl on parametrie proble~s

and of Bickel and van Zwet on nonparametrie problems that d N will .

typically be of order approxirnately '1 rather th~n N1 / 2 in many cases

of interest.

P. Gaenssler, Bochum
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