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Mathematische Stochastik

6.3. bis 12.3.1988

Die diesjährige Tagung über mathematische Stochastik fand unter Lei­

tung von Professor Herbert Heyer (Tübingen) statt. Sie wurde von insgesar.!'lt

56 Teilnehmern aus der Bundesrepublik Deutschland. dem europäischen

Ausland und den USA besücht. Die Thematik war bewußt breit angelegt. wo-
, -

bei versucht worden war. vor al,lem die Gebiete zu betonen. die nicht in regel-

mäßig stattfindenden Spezialtagungen innerhalb des Institutsprogramms Be­

rücksichtigung finden.

Die inhaltlichen Schwerpunkte der Tagung wurden <:furch fünf je ein- .

stündige Übersichtsvorträge über aktuelle Forschungsprobleme gesetzt~ Da­

bei wurden die folgenden Schwerpunkte behandelt:

•
•
•
•
•

Stochastische flüsse mit Anwendungen.

Asymptotik semiparametrischer Modelle.

Erzeugung von Pseudo-Zufallszahlen.

Gauß'sche Prozesse.

Nicht-parametrische Bayes'sche Statistik.

Im weiteren Tagesverlauf folgten dann jeweils halbstündige EinzeIvor­

träge über neue Forschu~gsergebnisse. Diese umfaßten unter anderem die

folgenden Themen: sequentielle statistische Verfahren. Vielteilchensysteme,

Verfahren der statistischen Qualitätskontrolle, stochastische Expertensysteme

und nichtparametrische Regression. Durch großzügig bemessene Pausen

zwischen den Vorträgen war Gelegenheit zu vi~lfältigen mathematischen Dis­

kussionen gegeben, die von den Teilnehmern ausgiebig genutzt wurde.
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VortragsauszÜge:

M. AKAHIRA

- 2 -

Higher order asymptotics in seguential 'estimation

Under suitable regularity conditions the Bhattacharya type bound for the

asymptotie varlanee of sequential estimation procedures is obtained up to the

second order, and it is shown that the modified sequential maxim.um likelihood

estimation proeedure attai.ns the bound if the stopping rule is properly deter- •

mined. The third order asymptotic bounds for the distributions of regular esti-

mators are given, and it is show" that the maximum likelihood estimation pro-

cedure combined with an appropriate stopping rule is uniformly third order

asymptotic~lIyefficient in the sense that its asymptotie distribution attains the

bound uniformly in stopping rules up to third order.

B.F. ARNOLD

Ecooomjcally designed control procedures tor a production process with

guality deterioration

A model is presented which involves several serially occurring states charac­

terized by increasing values of the process mean. Besides determining the

parameters of the ~-ehart, the optimum economic design classifies the states

into acceptable and unacceptable ooes. where the average long term profit

per item produced is used as the objeetive funetion. A sampie discriminätion •

procedure is proposed. Furthermore. it turns out that the no-sampling alterna-

tive is in many cases at I~ast approximately optimal.

L. ARNOLD

Survey talk: Ergodjc theory 01 stochastjc Ilows with applicatjons'

Let Xc, ... ,Xm be smooth vector fields on a smooth Riemannian manifold M, Q:=

{roe C(R,Rm) : co(O)=O}, 8 1• B2 independent Brownian motions in Rm. W(t):=B1(t)
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if t ~O and W(t)=B2(-t) if t<O, and P the Wiener measure on O. La. the distri­

bution of W. Then, under eertain eonditions, tha stochastic differential equation

. dXt = Xo(Xt) dt + Lign Xj(Xt) 0 dWj(t) (te R) dafines a cocycle of solutions

x-+<p(t,ro.x), La. for same nodl with P(Qo)=1 we have: for c.oe 0 0 <p(t,ro,) is a

diffeomorphism of M for all te Rand

<p(t+s.ro) = cp(t;6sro)' 0 cp(s,ro)

where "sro(t):=ro(t+s)-ro(s).is the measure preserving ergodie shift in O. The

e multiplicative ergodie theorem is utilized to discuss invariant manifolds on M,

hyperbolicity (chaos), and stochastic bifurcation. Several explicit examples are

given and thair ~yapunov exponents and corresponding Oseledec spaces are

calculated.

D. BIERLEIN

On the extremality of meflsure extensions

Let F' be the set of all extensions P1 of a probability measure P defined on a

er-algebra A to a larger a-algebra A1 and ex F be the collection 01 extremal

eleme~ts. In the ease of A 1 = AVZ for a eountable partition Z of M. ex F is

presented explicitly. For an arbitrary a-algebra A1,} the extremality of P1e F is

charaeterized by the maximality of tha ideal of P1-null sets. 11 A 1 is generated
1

by a finite partition Z. F is the (J-convex huB of ex F. It is shown by an example

e that the analogue of this result for a countably infinite partition does not hold.

This research is joint work with W. Stich.

'P. BOXLER
L

A 5tochastic version ot the center manifold theorem
1

tensider a ~onlinear dynamical ~ystem (Le. an ordinary differential equation)

perturbed by white er real neise. It5 solution generates a cocycle ('flew') of .
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diffeomorphisms. The question of stability may be tackled by means of the sto­

chastic counterpart to the real parts of the eigenvalues, the Lyapunov ex­

ponents attached to the Iinearization of the cocycle. 11 at least one Lyapunov

exponent vanishes then the existence of a stochastic analogue to the deter­

ministic center manifold can be proved. It i~ invariant and tangent to the

Oseledec space corresponding to o. It is shown that the asymptotic behavior of

the stochastic center manifold is crucial for the stability of the entire system.

The stochastic center manifold mayaiso be characterized dynamically as the

collection of all the points with a certain growth behaviar in bath directions of

time.

E. v. COLLANI '

A new generation of sampling plans in statistical guality contral

In order to replace obsolete acceptance sampling procedures and sorting

schemas by simple, adaptable and efficient 'routine tasting procedures'. the

class of a-optimal sampling schemes is introduced. They are based on a de-

tailed cest model. and on the assumption that the probability of receiving an

unacceptable lot is known. In addition, a suitable side candition prevents the

discrimination of both the consumer and the producer by the test procedure.

D. DACUNHA-CASTELLE

Same new results on maximum entropy methods

Classical ME is defined as fallows: Let P an apriori distribution on Q and sup­

pose we have to choose a such that Jcp da =c where cp : Q ---+ Rk and Ce Rk.

Then we take 0* := arg roin K(Q.P) where K is the Kullbach-information. If we

want to seleet a funetion on Rk we choose P to be the Lebesgue measure.

.'

•
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then Q* has density "---+Mp(~)/Z(A) with respect to P and exp(Ä<p()()/z(l» is ·the

ME'fundion. But this method does not take in account constraints as

a(x)<f(x)<b(x). A new construction is proposed which uses a discretization: The

connection to the minimization problem for a concave fun~ional is shown -and

the values of c for whieh it exists a solution are studied. This improves· the

Krein theorem on Markov processes. These methods include least squares

and entropy. An application to the summation of Fourier series is given.

P.L. DAVIES

: Robust regression

We considerthe usuallinear regression model y =xTß + E and look 10r ro­

bust (in the sense of a hiQh finite sampie breakdown point) estimates for ß. In

particularwe consider the s-estimates of Rousseeuw and Yoha.i and prove

consistency, and, in the ease of smooth 'p'-functions, asymptotic normality.

Rousseeuw's least median of squares estimator is also considered and it is

shown that the correct norming"sequence is n-1/3 ·end that the estimates con­

verge to some fundional of a stationary Gaussian process.

P. DIACONIS

Suryey talk· Non-parametric Bayesian statistics

Bayesian methods ar~ being applied to a rieh variety of new problems.. These

are typified by Bayesian numerical analysis. In order to ealculate the integral of

, a function fe C[O,1], one puts a prior on e[O,1], and, after observing the values

of f at points xi, one computes the posteri'or distribution, and the associated

Bayes rule. Taking the distribution of the Browliian motion as the prior leads to

the trapezoid rule, while integrated Brownian motion leads to splines. For

some problems, the posterior mean eharacterizes the prior: Thus if 7t is·a prior

on C[O,1] that predicts like Browntan motion, 7t is a scale mixture of Brownian
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motions. Similar progress has been made in image reconstruction, geodesy, .

and non-parametric estimates of densities and distribution functions. There is

areal need for rigorous results here: our infinite dimensional intuition is not

good. A revue of these results can be found in the proceedings of the 3rd

Purdue symposium on decision theory.

u. DIETER

$uryey talk: problems jn the generation p1 pseudo-random numbers

In order to test computer generated pseudo-random numbers Uj some proper­

ties are compared with the corresponding properties of Li.d. uniformly distri­

buted randorn elements of [0,1 [: they have to be equidistributed, pairs (Uj,Uj+1)

should.be uniformly distributed on [0,1[2, and the same should be true in

higher dimensions. This singles out some of the earlier proposals. For the

linear congruential generator zi+1:= a·zj+r (mod rn), ui:=z/m, this leads to a

simple condition for the fador a: the continued fraction for a1m has to have

small quotients. In higher dimensions results of the theory of number theoreti­

callattices have to be used. For the discrepancy only bounds are known.

For generating random numbers trom given distributions some general princi­

pies are known: Direct inversion (for exponential, Cauchy-. and normal vari­

ables) and comparison methods (for exponential and normal variables). The

'acceptance-rejection method' ean be applied for any distribution. Its validity

depends on the choiee of the 'hat'-funetion and of the quality of the 'squeeze'­

function. Only for few distributions in higher dimensions effectiye methods are

known. The simulation of·a stochastic process is still an open question.

H. DRYGAS·

MINQE-Iheory end Iho esljmatjoo of Iho residual yadance

We considerthe linear model E y =Xß. Cov Y E V = {V=LiSm 9jVj ~ O} and

want to estimate LiSm fj9i = f'9 by y'Ay with p: symmetrie. Due to the lack 01

•
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('
t.

uniformly minimum variance unbiased estimators, C.R. Rao proposed the

MINQE-principle. It is shown that it is equivalentto the determination of locally

best unbiased quadratic estimators. An Aitken-type estimation forrnula for esti­

mating estimable linear funetions in a Gauß-Markov model is derived. Appro­

priatelinear models in some linear funCtions of yy. are constructed. The ap­

plication of the results to the ease n=1 gives new interesting formulae for the

estimation of the residual vanan"ce in regression analysis.'

X.M. FERNIQUE.

Survey talk: Gaussian pmcesses

Two aspects of Gaussia~ processes were presented in this survey talk: In the

first part, majorizations and minorizations of the law of SUPteT Xt were conside-

. red. where X is a Gaussian random function on a finite set T. In the second part

the reproducing Hilbert space was introduced and some of its properties and

applications.

N. GAFFKE

Iterative cyclic projections end duality

~. A well-kno~n rasult of J. von Neumann (1950) is the following: Give~ r closed

linear subspacas of a Hilbert space Hand a point XOE H, then "the projeetion of .

Xc) onto the intersection of the subspaces can be obtained as the limit of the

iterative cyclic projections onto the individual subspaces: Motivated by restric­

ted least squares problems, Dykstra (1983) gave a moditied procedure tor ­

H=R" and closed convex cones instead of subspaces, and Dykstra,& Boyle

(1987) extenged t~is to ,the ease of translated cones. In papers ofBoyle &

Dykstra (1986). H~n (1988). and Gaffke & Mathar (1988) it has been shown
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that the rasult holds for any Hilbert spaca and any closed convex subsets. The

procedure has a natural explanation via Fenchel duality. Same applications

(restricted least squares, convex quadratic programming, and MINQE) are also

given.

w. GAWRONSKI

On the mode end intersectioo propertjes for stahle lews with index tX1=O

Far stable distribution functions F(x;a,y) and its density p(x:a,y} with index

ae ]0,1 [ u]1 ,2[ and asymmetry parameter y (111 s min(a,2-a) } same analytic

properties are proved. In particular the dependance of various quantities on y

is investigated. If ma(Y} denotes the unique mode, then monotonicity proper-

ties for ma(y) and p(ma(y);a,y) with respect to 'Y are, established and a com­

plete asymptotic expansion for ma is derived as 1--+0. Furthermore the number

. and the loeation of the solutions of the equations p(x;a,'Yo)=p(x;a,11) and

F(x;a,Yo)=F(x;a;Y1) ('Y0~1) are determined.

A. GREVEN

Lerge systems wjth locally jnteracting components

A recip9, how to relate .finite and infinite systems with locally interacting com­

ponents is developed in the ease of nonergodie infinite systems. The vater

model 11t on zd and 11~ on the torus of side N in Zd is considered. For d ~3 it is

proved for a large class of initial measures with density that if T(N) ~ 00 and

N~T(N) ~ s as N ----+ 00, then ~N) converges to 1[0,1] Qs(9.dS') va' in distribu­

tion. Here the va are the extremal invariant measures of the infinite system and

Qs(·.·) is the transition kemel of the process with generator~ (X)(1-X)(;x)2 and

absorption in 0 and 1. Same extensions and related results are proved for the

.'

•
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branching random walk (critical) and the contaet process on Z. An outlook on

open problems, especially for Isnig models below the critical temperature are

also given.

K. HELMES

prifting Brownjan motion wjth guadratic killing and its applicatio~s

let ><t = x+6(t)+CWt (t~) where rNt :t ~O) denotes an n-dimensional Brown­

ian motion, 6:R+--+Rn a locally square integrable deterministic function with

5(0)=0, C an nxn matrix, and XE Rn. We consider the process (Xt) killed at a

time-varying quadratic rate. A closed form expression (in terms of the given

data) of the survival probability of (Xt) is given, La. a formula for

E[ exp {-z.o! IQ(s) Xsl2 ds} ]. where Q is a deterministic matrix valued function.

The formula obtained is exploited in the ease of special drift and weight func-

, tions 5 and Q. and implications of these results in failure models"are

diseussed.

A. JANSSEN

Locally ~symptotically 'normal and mixed normal families

• From the work of LeCarn it is known that local asymptotic normality is a very

useful tool in asymptotic statistics. Necessary and sufficient conditions for the

validity of LAN for independent observations are given. which are used ta­

prove the efficieney of eartain rank tests. For ~ependent obs~rvations (for

example. eertain branehing processes, autoregressive processes) the LAN

eondition is often violated. However. the underlying experiments are often

weakly convergent to linear er mixed normal limit experiments. Fer these

classes a convergenee theorem. an approximation theorem by curved expo-

                                   
                                                                                                       ©



- 10 -

nential families, and a convolution theorem for estimators in a generalized

sense of Hajek are proved.

G. KERSTING

Asymptotjc propertjes of multjdjmensjonal djffusion

We consider solutions Xt in Rd of the stochastic equation

dXt =b(Xt) dt + o(Xt) dWt·

The long term behavior of Xt is compared with that of dXt = b(xt)dt and dZt =

cr(Zt) dWt• Let Amax(X) and Amin(x) be the largest and smallest eigenvalue of the

diffusion matrix a(x)a(x)T. It is claimed that Xl and Xt show similar behavior

under the low noise condition Amax(X) = o(lxl'lb(x)1) (lxl~oo), whereas Xt and

Zt are close underthe high neise condition Ix)"lb(x)1 =O(Amin(x)). Some theo­

rems are presented te support this claim.

T. KUSAMA

On invariant majorized experiments

•

Let (X,A) be a measurable space. G a group of bimeasurable transformations.

P a probability measure. Pg the image of P under 9. and suppose that P:={Pg :

geG} is majorized by an invariant measure Jl. BcA is said to be invariant if

for all ge G, Be 8 there exists B'e B such that Jl(gB A 8')=0, and (Jl,G.A) is said

to be invasive if for all A.Be Ao{Jl) := {Ae A : 0 < Jl{A) < co} there exists ge G with •

Jl(gA () B) >0. It is shown that ~f (X,A,P) is weakly domi.nated then (Jl,G.A) 'is

invasive iff it is ergodic, and the weak completeness of P implies that (Jl,G.A) is

invasive. The smallest pairwise sufficient cr-field containing supports, Bo, is

invariant. If (1i,G,A) is invasive and there exists Be 8 0 {1i) such that ~~ is striclly

positive and baunded abave on B, then Jl is a pivotal measure. Furthermore. if

(Jl,G,A) is invasive, Ba is the smallest invariant pairwise sufficient cr-field

amang all regular invariant pairwise suffici'ent a-fields.
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s. LAURITZEN

Markov random fields and expert system~

The lecture is based on joint work with D. Spiegelhalter and will appear in the

Journal of the Royal Statistical Society B. 50. 1988. Motivated by an applica­

tion in electromyography methods are developed for handling uncertainty in

expert systems of probabilistic nature. Loeal representations related to Markov

structures are used to perform efficient calculations. The scheme was iIIustra­

ted on a small fictitious example concerning (ung diseases. and the applica­

tion to electromyography was also briefly discussed.

E. MAMMEN

Nooparametric reg ression under Qualitative smciothness cooditions

We consider the nonparametric regression model Vi = Jl(X j) + Ei (i =1 •...•n)

where Vi are the observations. the Xj's are the design points, the Ei are inde­

pendent with expectation 0, and J.I. is the unknown regressi~n function. It is weil

known that J.I. can be estimated with orde,r 0(0- ml2m+1} if I Jl(rn) (x)2 dx is finite.

Generalizing a prQposal of Holm & Frisen (1985), it is proposed to assume that

tne minimal number Tm(J..l) of intervals covering the set, coritaining the design

points, and such that J.L{rn-:1) is monotone on each of these intervals. is

bounded, and to use the least squares estimator. In this talk it is shown that Jl

can be estimated with the same rate linder this assumption as under the as­

sumption above. These estimators are interesting in situations where the

shape of J.1 is more important than the. accurate pointwise estimation.
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P. MANDL

Applicatjons ot tunctiooal central limit theorems jn stochastjc contral

Ta establish the consistency of least squares estimates in discrete time

ARMAX models usually conditions are imposed implying the so called persis­

tent excitation. In this lecture cootiouous time linear systems were cons.idered

and an analogue of this property was presented together with sufficient condi­

tiens for its validity proved by control theory methods. In the seit-tuning conti­

nuous time control models not ooly the consisteney of the least squares iden­

tifieation. but also the validity of limit theorems for quadratic cast functionals

can be demonstrated under persistent excitation.

H. MILBRODT

Sampling with varying probabilities trom superpopulation models with tangent

~

Continuing the investigations of Milbrodt (1985.1987) concerning the loeal

asymptotic normality of experiments ·obtained by sampling with varying proba­

bilities lrom finite sets of independent superpopulation models. experiments

. associated with Poisson sampling. successive sampling. rejeetive sampling.

and its Sampford-Durbin modifications are considered. Under very general

assumptions on the superpopulation models. the inclusion probabilities. and

the drawing probabiliti~s. the LAN is established. LAN-results for sampling ex­

periments are of general importance when the interest of the statistician fo­

cusses on the superpopulation parameter. Conjointly with the Hajek-LeCam

minimax theorem they give risk bounds when estimating functionals of the su­

perpopulation parameter.

•
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P. W. MILLAR

Stoehastie Qoodness of fit tests

Let X1 ,... ,xn be LLd. Rd-valued random veetors with common distribution G and

{Pe: Oe 8} be a possibly nonparametric family of probability measures. A sto­

chastic test is proposed for the null hypothesis Ho: G e {Pe:Oe 9}. The test s~a­

tistic has the form mini~jn maxj~ n11210n(Aj)-Pei(Aj)1 _where {Aj:j~} is a

(random) collection of half-spaces in Rd, and an is the ~mpirical measure. Be­

cause of the infinite dimensionality of 9. the 0i have to be chosen with care; it is

proposed to usa jn bootstrap replicas of a preliminary n1/2_consistent

. estimator.

It is shown that. under suitable hypotheses. the stochastic test statistic has the

same limit as the ideal. bLJt uneomputable, test statistic

infae 8 SUPA n112 IOn(A)-~e(A)I. It is further shown that critical valuesfor the sto-

chastic test statistic may be obtained by a conditional bootstrap method.

u. MÜLLER-FUNK

Coojugate exponentjal families

The validity of the credibility formula for expooential type sampling distribu­

tions and the corresponding conjugate priors is diseussed. It is shown that a

bias term has to be added in order to render the correet result eorrect for expo­

nential classes. This result extends earlier findings by Diaconis and Ylvisaker

(1979). The talk is based on a joint paper with F. v. Pukelsheim.

M. NAGASAWA

On Sehrödjnger pmcesse~

A Schrödinger process (Xt.P) is a diffusion process prescribed by a transition

density p(s,x;t,y) ( I p(s.x:t.y) dy S 1 is not required) and a pair of functions

(ep(b,·), 'V(a,·» such that th~ distribution of Xt is given by
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E[ f (Xt)] = I 'V{t,X) ~(t,x) f(x) dx,

with 'V(t,X) = I 'V(a.z) p(a.z;t.x) dz and $(t,x) = I p(t,x;b,y) q,(b,y) dy.

Schrödinger processes are constructed in terms of a transformation of Markov

proeesses (by means of a multiplieative funetional) which is a generalization of

Doob's space-time harmonie transformation.

G. NEUHAUS

Some linear and nonlinear rank tests under random censorship

Let Xll"".Xlm,,,,.X1Nt N=n+m, be independent random variables with Xlj....G l

for 1s:i~m and Xl i....G2 tor m+1s:is:N. These randorn variables are not observ­

able. but only Xi := Xli"X2i and ßj:= 1{Xli~X2J where X2l ,...X2N are censoring

random variables. For same 'generalized shift functions' Dp : R-+[O.oo[.

p=1 •... ,r we' assume that Gl {x) =F(x - Lpsr 'ÖpDp(x)) and G2(x) = F(x + Lpsr

'ÖpDp(x)) t F given, and consider the testing problem Ho:'6:=O versus Hl :'Ö~O.

*0. By means of the likelihood principle we derive a class of linear and

nonIinaar rank tests for the above testing problem. The resulting tests are

distribution free under the larger null-hypothesis H*: Gl=G2 and are asympto-o

tieally optimal for same fixed F.F2 if r=1.

U. OPPEL

Multiple LIDAR baek-seattering

ALIDAR is a LASER RADAR. Its return signal (due to multiple baekseattering)

generates a non-linear mapping whieh assigns a return signal measure to the

seattering distribution of the seattering partieles. In order to identify these par­

tielest the non-Markovian process of multiple scattering is introdueed and the

non-linear LIDAR double backseattering transform R is derived. Properties

coneerning eontinuity and injeetivity of Rand its inverse are discussed. It turns

•
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out that the reconstruction problem is iII-posed. Finally. numerical results of a

properly designed inversion technique ~e shown.

J. PFANZAGL

Sury~y talk· Recent adyances jn asymptotjc statjstics

After introducing· same general concepts (differentiability of paths of probability

measures and of tunctionals) the concept of minimal asymptotic variance is

introdueed. eertain results of Schick and Klaassen are presented which could

be usedto obtain asymptotically efficient sequenees of estimators tor semi-pa·

. rametrie models.by using the Newton·Raphson improvement procedure. The

survey concludes with certain theoretical and numerical results for semi­

parametrie mixture models.

G. PFLUG

Sampliog derivatives of probability measures

We consider the problem of minhnizing G(x) = Jg{y) J1x{dy) where {Jlx : XE S} is

a family of probability measures depending 00 a real parameter x. It is sup­

posed. that G cannot be ealculated and Monte ~arlo simulations must be

used. It is the.aim to find a stochastic gradient. La. random variables Zx such

ihat E(Zx) = :x Jg(y) lJ.x(dy). The simplest possibility is to use process

derivatives, Le. Zx is defined'as 9'(Fx-1(U))·;x Fx-1(U) where Ü is uniformly

distnbuted on [0 11] and Fx-1 is the inverse distribution funCtion of Jlx. A better

way is to use the weak derivative Jlx' = Cx(vx·"x) where Vx and 11x are probabi·

lity measures and Cx~o. The ease where Ilx is the stationary law of a discrete

Markov. semi·Markov or diffusion process is of particular interest. A method for

defining stochastic gradients when only. the transitions and not the stationary

laws are known is presented.
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H. ROST

Djttusjoo-reactioo jn the n3gjme of moderate jnteractjoo

We study the model of 0 iodependent Brownian motions in Rd with binary .re­

action (Le. killiog of one member of a pair), whieh is supposed to happen at a

rate r(i,t) = kLj;ti qn(Xj(t)-Xj(t)). Here q is a given positive function,

qn(x)=and.q(anx) for some sequenee (an) tending to infinity, and e := I q(x) dx.

We ask for conditions on (8n) whieh ensure that the limiting behavior of the

empirical measure of particles alive at time t is governed by ~ u =tAu - cu2• If

qe H-1. in the ease d=1 no condition is needed, and it has to be required that

log an=o(n) in the case d=2 and 8 n=0(n1/d-2) in the ease d ~3. In view of reeent

results of Sznitman it can be seen that these conditions are sharp.

J. STEFFENS

Excessjve rneasures 2nd the existence of dght M2rkQV pmcesses

Let (Ua : (X >0) be a substoehastie resolvent with proper potential kernel U on

8 Lusin spaee E such that the constant function 1 is excessive and such that

the erass of excessive functions generates ,the a-algebra on E. Then the fol-

lowing conditions on the class Exc of excessive measures are neeessary and

suffieient for the existence of a right continuous Markov proeess on E with re­

solvent (Ua ): 'unieity of charges' (Le. J.lU = vU e Exc implies Jl=v), and the

'natural solidity of potentials' (Le. if lle Exc is dominated by a potential J.lU then

thare exists v such that ll=vU).

F.W. STEUTEL

On jnteger-yalued fractjoos

Let X be a nonnegative, integer-valued random variable and ae [0,1] . Then

cx.®X can be defined in distribution as Z1+...+Zx, where Zj are Li.d. Bernoulli

.e
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randorn variable with mean a. In terms of the generating funetion this means

that Ga.~x (z) = Gx (1-a(1-z» 10r 02S1. This multiplication can be generalized

to C?e-teX (z) = GX(Ft(z» where (Ft:t >0) is a semigroup of gen,erating functions

such as occur in inherited Markov branching processes; equivalently this .

means that e-t~x=Z1 (t}+...+Zx(t). where the ~ are Li.d. branching processes.

In the generalization to Rd. a is replaced by a substochastic matrix 8. and . .

Gs'~x (z) = Gx(e - 8(e-z» !or ZE [O.1]d (with e:={1 •...•1)' ). Th.ere are applica-e tions in branching processes. queuing theory. ARMA-models. and unimodality.

H. STÖRMER

Overlapping modom sets

let n,r > 1. m1 •...•mre{1 •...•n-1}. and X1"."Xr be independent random subsets

of {1 •...•n} with Xp uniformly distributed on the subsets with mp elements for 1 S

P s r. For any subset K of {1 •...•r} the interseetion set YK is defined as

YK := (lpe K ><p n (lpt! K ({1 •...•n) \ Xp). The distribution of the size of YKis

deriv~d. as weil as the comrn0r.'l distribution of all 2r sizes (YK : K c {1 •...• r} ).

Furthermore. asymptotic results for large n. m1 .. '.' mr are given.

H. WALK

On the expected sampie säze in nonlinear renewal theory

A nonIinaar renewal theory has been developed by lai & 8iegmund (1977 1

1979) and Hagwood & Woodroofe (1982). where the deterministic part of the

perturbation is of order na • a< 1/2. The latter rasult on the expansion for the

expected sampie size ta is generalized in so far as in the perturbation term for

the renewal process (8n) in R an additional deterministic summand g(n) with

g"(x)=O(x't-2). ~<1 J gl(X)~O. and thus g(x)=O(xt ) occurs. In the asymptotic ex-

_ pansion then an additional summand p(alE81) appear~. where p(s) solves the

equation x=g(x+s)/ES1• For the proof a result o~ Lai-Siegmund type on the
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asymptotic distribution of the excess over a (with additional perturbation sum­

mand g(n) ) and two results of Blackwell type are established. An application

on tests of power 1 is given.

w. WERTZ

Seguential confidence bounds for probability densities

Let (Xn : n ~1) be a sequence of Li.d. random variables with unknown density e
f, K a bounded probability density, and fn(x) := kLkS1 ~ K(x-Xklbk) a Wolverton­

Wagner-Yamato estimator of 1. Let f be twice differentiable, f"e L1
, bn=an-ß (a

>0), K symmetrie, t--+t2K(t) integrable, and v --+ I K(z) K(z+v) dz decreasing on

[0,00[. Let either ße ]~,1 [ or ße~,1[ and 1(4) be continuous and bounded. Then

10r ye ]0,1 [ stopping times ve and v'e are given such that

1-1 S Iime-+o p{ I [ fy (x) - f(x) ]2 dx SE} S <1>[M<1>-1 (1-y)]
E

and
1-y = lime-Ml P{ I [fy (x) - 1(X)]2 dx SE} .

E

R. WITTMANN

On the law of the iterated logarithm when the variance is unbounded

Let (Xn : n ~1) be asequence of independent identically distributed random

variables with E(X1
2) = 00. For any 0 S k S niet Mn(k) (resp. Sn(k») be the

maximum of the lXii (rasp. the sum of the Xh 1SiSn) where the k large5t terms •

are omitted. Let further G(x) := oIx 2t p{ (Xli> t } dt and an be the solution of the

equation an2 = 2n G(an) log log n. Fioally de1ioe

cn := noE{ iof (an' sup{-an,X1))). Then it is shown th~t limsup an-1 Mn(k) = 0

a.s. if and only if lim~~r an-1 (Sn(k) - cn) =±1 a.s. This generalization of the

law of the iterated logarithm is deduced from a general stability criterion

iovolving exponential sums.

Berichterstatter: Hansmartin Zauner
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