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Mathematische Stochastik

12.3. bis 18.~.1989

Die Tagung fan~ unter der Leitung von Herrn Prof. Dr. P. Gaenssler (München)

und Herrn Prof. Dr. W. Stute (Giessen) statt.

Ziel dieser Tagung war es, das breite Spektrum der Forschung auf dem Gebiet

der Mathematischen Stochastik sichtbar zu machen. Es wurden insgesamt 40

Vorträge gehalten, davon 5 mit Ubersichtscharakter.

Trotz der Vielfalt der Themen wurde pei der Organisation der Tagung versucht,

folgende Schwerpunkte zu setzen: Kurvenschätzungen, Grenzwertsätze der

Wahrscheinlichkeitstheorie, Grundlagen empirischer Prozesse, spezielle

stochastische Prozesse.

Die Diskussionen im Anschlup an die Vorträge sowie am Rande der Tagung waren

intensiv und haben zu einem regen Gedankenaustausch geführt.
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Vortraqsauszuae

BINGBAK, H.B.

- 2 -

On the work of 1.N. Kolmogorov on strong li~it theorems

The historical se~ting is briefly reviewed, from J. Bernoulli's Ars

Conjectandi (1713), through to Bilhert' s 6th problem (1900), the work of

Borei, Cantelli and others. Hext, the weak law is considered (Khinchin, Levy,

Kolmogorov) and random series (three-series theorem, KOlmogoro_

inequalities,-).

Kolmogorov' s work on the strong law is considered (Comptes Rendues (1930),

Grundbegriffe der Wahrscheinlichkeitsrechnung (1933», together with its

generalisations (ergodic theorem, marting~le convergence theorem, Lp version,

Banach spaces, ••• ).

Hext, Kolmogorov's law of the iterated logarithm (1929) is discussed, and its

applications, e.g.,. the 8artman-Wintner LIL (1941).

Finally, we discuss randomness and computational complexity. The basic

references 'for tbis section are tbe papers of Kolmogorov & Uspensky (Tashkent

1986/Tb. Prob. Appl. 1987 and Vovk (Tb. Prob. Appl. 1987).

Connections with von Mises' tbeory of collectives are briefly mentioned •

.' BOLTRAUSEH, E.

Improved asymptotics for the Wiener sausaae

The Wiener sausage of dimension d is defined as v:<P) = u {Ps + Be} where p~
sst ..

is a d-dimensional Brownian motion and B is tbe centered ball with radius e.e

Donsker and Varadban proved tbat

lim t-d/(2+di 10g E(e-vIV~{p) I}
t~

Tbis remains true if e depends on t in tbe form e(t) = t-a for a ( 2/{d2-4)

(d~2) but becomes false for a = 2/ (d2-4). Tbis is shown by a refinement of

results on large deviations in the total variation topology.
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CSöRGÖ, S..

Convergence of infinitely divisible laws

A purely probabilistic proof of an equivalent form of Gnedenko' s elassical

criterion of convergenee"of infinitely divisible laws will be sketched.

DAVIES, P.L.

Improvinq S-estimators

It may be postulated that a good robust estimator sbould be (1) globally

robust (high breakdown point), (2) locally robust (Frechet differentiable),

(3) efficient at the assumed model and (4) exhibit DO pathologies away from

the assumed model. The above properties (1) - (3) can be attained by using

Rousseeuw's minimum volume estimator to obtain a high breakdown point and then

a two-step M-estimator to improve its loeal prC?perties. By. using a smooth

S-estimator property (4) can also be satisfied but smooth S-estimators are not

practical as they cannot be calculated.

DEBEUVELS, P.

Pointwise Bahadur-Kiefer theorems

Let an (t) be the uniform empirieal process and Pn (t) the uniform quantilee process. Bahadur (1966) initiated the study of the process Rn (t) = an (t) +

poet). Kiefer (1967) proved that, for any fixed 0 < t < 1,

lim sup f Rnet)/{2+S/43-3/4(t-el-t»1/4n-1/4(lOglOgn)3/4} = f 1 a.s.
n~~ .

We extend this resul t to tbe ease where t = t n ~ 0 t"ogether wi tb

ntn/loglogn f~. Similar but distinct results hold when ntn/loglogn ~ c where

o < c ~ ~. These results are related to the followin~ theorem due to Einmahl

and Hason (1989):

lim sup ± f sup IR (t ) 1}/{21/4tl/4n-1/4 eloglogn} 1/4/2l091og0+log<nt >} = 1 a.5. ,
n -. ~ 1.0 <t <t n n n n

- - n
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log (nt )
n"bere bere t n ~ 0, Dt n t 00 and ntn/loglogn ~ 00, with 10qlogo ~ 00, through

fUDctional laws of tbe iterated logarithm. As far as uniform lavs are

cODcerned, ve have (Deheuvels and Hason (1988»

lim rBUp IR (t) I]/{r BUp la (t) 11/ 2 ]n-1/ 4 (lOgn)1/2} = 1 a.s.
n~ lo~t~1 n ~StSl n '.

DINGES, B.

On t-distribution

D

! L Zj Ln
X

n
n

_1_ L(z.-i )2 ./V'Snn-1 J n

Consider the power funetion of the t-test applied to a seale-shift-family

•

*for fixed n and x as a fUDction of tbe noncentrality parameter ~. It turns

out that in many situations there ezists an asymptotie expansion "hieb yields

surprisingly accurate approximations for rather small sampie size n:

1 -1 * * 1 * -2- - P oPr,,(Xn ~ x ) = AOC",x ) + D Al ("'x ) + O(n )
In

In tbe classical case wbere the Zj are normally distrihuted tbe funetions

A.o (,),x) and Al (,),x) can be written down explieitely in a form. whieh make41

numerical coaputation possible.

Question: Iverybody knovs that the sampie mean is not a good estimator for the

locatioD and tbe sample variance is even worse as an estimator of the scale.

Vb, do practical people still use t-tests? Do they expect some cancellation of

the nonrobustness of nonimator and denominator?
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DUDLEY, R.M.

Nonlinear functionals of.empirical measures and robustness

For a sampie space (I, A) let T he a (non-linear) functional of probability

measures on (X,Al, Fr~het differentiable for a norm 11- I I- Then for empirical

measure.s Pn of a lawP. TlPnl =. TlP) + JlpdlPn-Pl + 01 IIPn-P IP for tbe

derivative (uinfluence·')' fUDction Ip. rar a family ~ of measurable functions

on IX. Al let 1111 11 = 1111 119' := sUPle Ifldll I- If '!I is a Donsker class for P.

i.e. Jn(Pn-P) converges in distribution to its Gaussian limit Gp for 11·llg ,

and f1:dP < ~. tben ~ITlPnl-TlPll - Gpllpl + 0plil. n ~~.

rar ~ to be universal Donsker (Donsker for all P on (X,A), R.D. A.P. 15, 1987,

1306-1326), Y must up to additive constants be uniformly bounded. Also 11·llg

has breakdown point 0 unless v is uniformly bounded. H-estimates are also

considered.

EINIIAIIL, u.

The Darlinq-Erdös theorem for sums of i.i.d. random variables

2Let {Xn} be a sequence of i.i.d. random variables with EX! = 0, EX1 = 1.

Darling and Erdös (1956) have shown that one ·has under the additional

assumption of a finite third absolute moment for appropriate sequences

{an}' {bol:
k

a max ~ I 1Ji' - b --!... E
n L.. m n

1~k~n 1

where E is an extreme value distribution.

Tbey raised the question whether this result can hold under the sole

assumption of a finite second moment. Using a skillful truncation argument due

to FeIler (1946), ve show that one can obtain a general Darling-Erdös type

theorem "hen slightly changing the ~ormalizing sequence {/k}.
Ve infer tbat tbe Darling-Erdös theorem holds in its classical formulation if

- 2 -1
and only if EX 1{ IX I ~ t} =, o( (LLt) ) as t .. 00.

As a by-product we are able to re-prove fundamental results of FeIler (1946)

dealing witb lover and upper class functions in tbe Rartman-Vintner LIL.

                                   
                                                                                                       ©



- 6 -

rALK, K..

On the rate of weak eonverqenee of tbe prepivoted sampie quantile

It is shown that the rate of weak eonvergenee of the prepivoted sampie

q-quantile to the· uniform distribution on (0,1) is exaetly 0(n-1/2)~

Consequently, this is also tbe level error of eonfidence intervals for the

underlying q-quantile whieb are derived by bootstrapping the sampie

q-quantile. In view of tbe poor rate of convergenee of tbe bootstrap estimate

of tbe distribution of the sampie q-quantile, this is an unexpeeted bioh

accuracy. .

A eonfieenee interval of even more practieal use is derived by using baekward

eritical points. Tbe resulting eonfidence interval has the same lengtb as tbe

one derived by ordinary bootstrap but it is distribution free and has higher

coverage probability.

FöLLJIER, B.

Large deviations and ney versions of tbe Sbannon-Bc Hillan theorem

Ve review tbe role of limit theorems for the relative entropy h (Q IP) in

proving lover bounds for large deviations, with special emphasis on cases

where problems of large deviations ereate a need tor new versions of the
Zd

Sbannon-He Killan theorea. ror a Gibbs measure P on a = S , large deviations

of the empirieal field Rn(W) from its spatial ergodie behavior Rn ~ P are of

tbe form.
-dn log P[R E A] - -inf h(QIP)

n QEAnII (a)
p

But in the presence of phase transition, the right side may be 0 even though P

~ Ä. !his leads to a refined description where voluaes n-d are replaced by

surfaee areas, and where a new Shannon-Mc lIillan theorem for entropy on

surfaces comes in; cf. F., Ort: Ast6risque 157-158 (1988). As another example,

we eODsider the behavior ot Brownian motion under a large deviation of its

quadratic variation. !his involves the relative entropy h(QIP)

lim 2-~D(QIP) (along dyadie partitions) of measures Q. on C[O,l] vith respect

to WieDer measure, and a corresponding Shannon-lIc Killan theorem.
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GILL, R.D.

Estimation of a Markov process model with data on '~ccurences but no

exposures"

Consider a continuouS time homogeneous, discrete state space Markov process

and suppose that for n independent copies of the process and a fixed time

interval [O~l] say, the total number of moves between each pair of states is

observed and the initial distribution over the states. This kind of data has

to be analyse~ in demography but so far only ad hoc estimators witb various

. undesirable properties could be derived. I would lik~ to discuss a ne.

estimator based in fact on the ancient method of moments (!) and describe

results and open problems concerning its statistical properties, using fixed

point and homotopy theory.

Ref: Gill (1986) Scand. J. Statist. 13, 113-134.

GötZE, F.

A Berry-Esseen theorem for general samplinq statistics

A Berry-Esseen theorem is proved for sequences of multidimensional general

permutation statistics. which are asymptotically normal. The rate of

convergence to a multivariate normal distribution is bounded uniformlyon the

system of convex sets by the third moment of the linear projection of tbe

statistic and the expected size of the non linear part and the first

difference of the rank statistic. The result applies to general sampling

statistics and independent observations and is joint work with E. Bolthausen,

Berlin.

BÄRDLE, v.

Bootstrap simultaneous error bars for nonparametrie regression

Simultaneous error bars are constructed for nonparametrie kernel estimates of

regression functions. The metbod is based on the bootstrap, where resampli~g

is done from a suitably estimated residual distribution. The error bars are.

seen to give asymptotically correct coverage probabilities uniformly
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over any numher of gridpoints. Applications to an eeonomic problem are given

and comparison to both pointwise and Bonferroni-type bars are presented.

BAEUSLD., E.

A lav of the iterated logaritbm for modulus trimmed sums

Let Xl' 1
2

, • •• be a sequence of independent rando. variables vith a eOllJD.on

(continuous) distribution funetion F. ror 0 ~ k ~ n - 1 let So(k) denote4llr

umodulus trimmed sum U formed .hen the k sumaands largest in absolute value are

excluded froa tbe partial sua Xl +••. +Xn• Vhen r is stoehastieally compact and

symaetric about 0 and kn are positive integers with· ko/loglog n ~ 00 and

ko/n ~ 0, the la. of the iterated logaritha is shown to hold for the trimmed

sums Sn (IIn ). Tbis. result, whieh is joint wort with D.II. lIason, answers a

question posed by P.S. Griffin, Prohab. rh.·Rel. Fields 77, 241-270 (1988).

IlEHZB, N.

Some peculiar boundary phenoaena for extremes of r th nearest neighbour links

Let D denote the largest r th nearest neighbour link for n points dran
D,r

independently and unifor.ly froa the unit d-cuhe Cd. We show that according as

r < d or r > d, th~ limiting behaviour of Dn,r' as D ~ 00, is determined by the

two-dimensional 'faces' respectively one-dimensional 'edges' of the bouAIIIY

of Cd. If d = r, a certain 'balance' between edges and faces occurs. In case

of a d-diaensional ball (instead of a cube) the boundary dominates the

asyaptotic behaviour of Dn,r if d ~ 3 or if d = 2, r ~ 3.

llIKELLD., P.

Kalliavin's calculus and stochastic equations with anticipatinq inteqrands

There are aany problems in aathematics and mathematical physics whicb require
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the consideration of stochastic differential equations the boundary data of

which are non-adapted with respect to the driving noise. The most widely used

notion of stochastic integral needed in tbis context was designed by

Storokhod. It owes its success to tbe fact that it has a beautiful

characterization as the adjoint operator of the derivative in Malliavin I s

infinite dimensional calculus. Skorokhod integral processes have non-trivial

quadratic variation, a fact which mates notions such as occupation densities

look useful for their study. In lack of a substi tute for Tanaka I s formula

which describes local times in Itols calculus we propose a different approach

for deciding on the existence of occupation densities. It is given by tbe

classical martingale approach of tbe Radon-Nikodym theorem.

JAGERS, P.

Branchina processes as Harkov fields

The natural Karkov structure for populations growth is not in real time but

rather in genetics:

Newborns inberit types from tbeir motbers - given those they are independent

of the history of their earlier ancestry. This leads to Markov fields on the

space of sets of individuals, partially ordered by descents.

This Markov property implies branching, i.e. the conditiQnal independence of

disjoint daughter populations. It also turns out that the process must have a

strong Karkov branching property, on a type of predetermined random sets of

individuals.

The expected evolution in real time is caught by Markov Renewal Theory. The

actual evolution can be analyzed by an intrinsic, set indexed martingale and

classical limit theory for sums of independent random variables. As a result

exponential growth and stable, ultimate population composition follow.

JAHSSEN, P.

Resamplinq from centered data in the two-sample problem

Bootstrap and permutation approximations to tbb distribution of U-statistics

are shown to be valid when the resampling is fram residuals in tbe two-sample

problem. The motivation for using residuals. comes from testing for homogeneity
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cf seal.e im tbe presenee of nu:isan~ lceatiion parameters... 'Bew as.ym:ptotic

results far O-statistics with estiimatea parameters a:re k~:y toois im the

p:roofs ...

Sta1tistireal analysis of eointegration ofnon st:ationary time :seri'e's

iW.e oonsid-er a non stationary vectcr autor.egr.essiv.f! pr..o.cess vllicl1 los :int~gr,at,ed

of <Orider 1. and generated by i.i,.od. Ga:us:sian errors. iie then 4erive tihee
!JBaXiJmwn likelihood estimat,or of the :sp'aee cf eointegrat.i..on;v,e.ct,or.s and the

. :lü,elÜlOO.d ratio test of the hyp:»tbesis that it bas ,a :given number lof

diJm:ensions ... IUrther we test linear ~fl)Otihes.es about <the ;co.int,egration ·ve:ct·ors .•

1'ihe asyJIq)tcticdistribution rof t1h-ese "t,est s'tatisti,es are 'f!ound ;and ,one is

tll'es:.cribet1 b}' a natural multivariat,e v.ersion of tJb;e iUSl1lal t·est flor :aunitroot

im. an autoregressive process ... 'and the lotller D:Jy a ~2 test.•

'V "

JURE~" J ...

:s.eama. order asvmptotic distr:ihutiron IOf ~t:imator:s

Let yl" ...... "yn be independent random variables" Yi -f~·Y-!.ie)" i=l" ...... "ll" -wher,e

jRl>.. tih t f '. t t: « »!RP .. 12 E 15 e parame er o· l.Jl reres " 3i = ZillP ....... "Xip ·E: IP 3.= " ....... ,.,n ar;e

[

!1 j;
P1Vil!D vect:ors. !n =, L"An !lf-esltimlabilr !m cf 2 is defined as a ~l'11ti,on cf

a\ • •
~ [y.. -x..t]!-- tP ~S:~- :=~. wh1!re Sn = Sn[Vl'···•YID) is uanslatien invarianlt and

1=1 -

seal.e equivariant, Ines -S(I')>> 0 (1); p is abs. eontim1.ous and sud:l that
n J)

heU = I p(;t]dFbd bas a unique 1IIlÜl. at t = 0_ De aspJlItotic stuay cf ~ is

1basd an the proeess

D . -1/2
!o(!'uJ = 1l-

1J2L: !i[ -r(Yi:ie-a-1I2!.i!JJ$en 1!) - 'PC(Yi:ielJS) ]

1
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Ve shall show some limiting ~roperties of ~(!,u) and their applications to

the asymptotic theory of M-estimates. Va shali also discuss some open

problems.

KRENGEL, U.

A minimax theorem for the secretary problem

The secretary problem witb a random number N ~ D of applicants is considered.

Let Tn denote tbe set of '~easonablen randomized stop rules t = (Ql, ••• ,qn)

witb Qi E [0,1]. If the process has not been stopped before time i and tbe

relative rank of the i-th applicant is 1, tben t stops witb probability qi.
Let V(tlP) be the probability that tbe t-th secretary is the best, given pis

tbe distribution of N. It is sbown tbat

sup
tET

n

inf V(t IP> =
~

p

inf...
p

•

(Tbe usual convexity conditions used in minimax theorems are not satisfied.)

Tbe least favourable p and the optimal t are determined.

(joint work witb T. BILL)

LIERO, B.

Limit theorems for adaptive regression estimates of kernel type

Let (X, Y) be a bivariate random vector. Adaptive kernel estimates of the

regression function r(t) = E(YIX=t) can be written in tbe form rn(t)

n D

~ Yi xe(t-Xi)/Anet»/~ xeet-Xi)/Anet». where exi.yi ). i=l ••••• n is a
1 1

sampie of i.i.d. r.v.'s, K is a kernel functioD and An(t)

An (t; (Xl' Y1) I.··' (Xn, Yn» is a sequence of bandwidths depending on the data

and t. It iso shown tba~ tbe estimate rn (t) is asymptotically normal (at a

fixed point t) and tbat tbe distribution of a weigbted integrated squared

error of r n (properly noraalized) tends to tbe standard normal distribution.

                                   
                                                                                                       ©



- 112 -

IOn t.be basis of these lillDit tibearems OjptiJmaliq jpIOJ)erties of a11.aptive

e'st.ma"tes r
n

are iiDvestiga'ted and eo:nnections tc tJhe C])tinn:a.1ity of tb-e

:Nadar,.ya-ll'a't.son-estimat,e ;ue dis'ClUSSed.

,Nonparametrie estimation and appliea'tionsibo parametrie estimat:ion in

:reqression tb:eory

:ln my taU a general view of applica~ions oi mmparametric es'tÜllaticm toe
'parametrie estimation ,~u y,egression 'th1!ory nIl ~ given. Oorrelation model ...

'Reg:r,es:si,oD moa'el" seq.uential model ~ the ,model Yitb depell1len't dau and th-e

:,aodel vi·tb :randam :hancbrid"th are :revi1eY.e4. Promising results in the moa,eI fitb

'censored data ana considerati!ons about fitting tee "rindow ritil simul,ation

resulu .are :a1so i:nt~odueea...

,Far nonpu:ametric eurve est.iJmltiIOD. ehoice cf SlDOOti:ng jpUaJleter" i ..e ..

,ibandwidt.b.. is eruciaOllt,o tbe perfcnna:nce of 't.ih-e est.imlatGr. A review i:s gi17e.n

of tr·adi'tional 11ata :bas:ed metJhcds for this.. ineludinll cross-val~da~ion ana
.',pl'ug-iD t,echniques,. !Bound resnlt:s ,on bow iRll. a bandriedth can be selerted

:!pr.ovi1!e insight :in~o. ...hieb ;methods of cam.pariscn cf :selecttorS are mcst

.a;p.pro])riate. Also aisalSSed are V.e:r:Y ~t metihoils ritJh .reGt lD rates cf.
ecmverg:ence. 'fihe ideas He lll11Stta~riö an example.

!Let ~"~,,._. be a seauen~ of nan-negative indepenaent~ variables nth
!OXDDDDD ~te cti.sUibntion fmlctiOD P ana ClCllLesp:mting inva-se er
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quantile function Q. ror each integer" n ~ 1 let Sn

(loglogn)/n and a = n1/ 2aCb ), wbere for 0 ( s ( 1
n n

1-s 1-s

a
2

(s) =J J (u~-uv)dO(u)dO(v)
o 0

Then for some -.Ir ~ K, ~ 0

lim inf
D-tClO

1-bn

{Sn - n J O(U)dU}
o

a (loglogn)172
n

K, 8.9.

•

lIoreover any value in" the interval [-.,1,;,0] is attainable by an appropriate

choiee of r.

JIULLBR, B.G.

An adaptive nonparametrie peak estimator

Kernel estiaators for the loeation and size of a peak of a regression funetion

are considered. Tbe problem addressed"is hoy to estimate loeal bandwidths from

the data. A stoehastic process in loeal bandwidths for loeation and size of

tbe peak is shown to converge weakly to a Gaussian limit proeess. !his result

is applied to establish.efficiency of a vari~ty of data-driven loeal bandwidth

sele~tion procedures. Tbe handwidtbs for location and size of tbe peak bave to

be chosen differently. Simulation results indicate superiority of loeal over

glohal bandwidtb choice •

KULLER-FURK, u.

Some more remarks on the Cramer-Rao lower bound

In the talk Cba,ect on joint work with F. Pukelsheia and B. Vitting) two

theorems supplementing the Cram6r-Rao inequality as stated in Vitting (1985),

for instanee, are presented:

(1) A streaalined version of a result due to Vijsman (1973) is given (-global
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attainment is possible iff the ~nderlying class is an exponential family").

(2) Sufficient conditions fo~ L2-differentiability in the sequential case are

stated. As a corollary, the sequential Cramer-Rao-inequality is proved.

PFLUG, G.

Coefficients of erqodicity for discrete Markov chains

Let P be a finite Karkovian transition matrix. A coefficient of ergodicity is

areal function p, such that.

and

o ~ pep) pep) o iff P has identical rows

A typic~l example is Dobrushin's 6(P) = ~ ~u~
I,J

All coefficients of ergodicity satisfy

L
k

ö(P) ~ pep) where p is the second largest eigenval~e of P

Theorem. (i) ror eacb e ) 0 there is a coefficient of ergodicity

Pd (P) < pCP) + E

Vasserstein-distance induced by a metric d OD s.

(ii) If P is spectrally bounded, then there is a Pd witb

Pd (P) = pep)

to tbeHere is the coefficient of ergodicity whieh belongs

•POLLARD, D.

Some difficulties with functionals of the empirical measure

Tbe difficulties referred to in the title concern the problems of definition

and continuity for functionals used to represent simple statistics such the

argmax - the point where a stochastic process achieves its maximum. Tbis will

be illustrated by a multidimensional example that generalizes a mode estimator

of ehernoff (1964). It will be argued that the estimator, which converges at

the unusual n-1/3 rate, can be directly analyzed using the new

Boffmann-J0rgensen/Dudley theories for convergence in distribution and

                                   
                                                                                                       ©



a.s.

I.
!

•

- 15 -

almost-sure representation. The conclusion will he that ~ot all asymptotic

problems fit co.fortably within the framewort of functionals on function

spaces. The talk will describe joint work vith Jean Kim.

PYKE, R.

Sampie path behaviour of scanninq Brownian processes

Tbe talk surveyed same recent activity on the interface between probability

and statistics. Via a directed excursion connecting some very specific topics,

the necessity ud value of close interaction is emphasized. Beginning with

datum X, the result of an experiment, the need for structure of I is stressed;

structures can and will be much more complex than common lID. The goal is to

interpret reasonably the relations ax =Px' 6
x

(n) ~ PI if 8x is unit mass at

?x, Px is law of I. Illustrations included stationary sequences (P ~ Pxn,r
n

where Pn,r
n

is empirical of all rn-tuples. starting at j=1,2, ••• ,n-rn). In

models about independence, product processes of two types arise; zl x 1-'2,

Zl x z2, in whieh some or all eomponents are random. Vhen models are not too

closely speeified (non-parametric), goodness-of-fit methods are valid, so

empirical process methods are pertinent. Betries are needed for

goodness-of-fit criteria. Determining-class metries are deseribed; .seanning

elasses "B = {B+X:XER
d} emphasized and applied. Rel.ated (limiting) Brownian

Scanning process reviewed, with result~ ahout a.s.-characterizations of the

scanniDg set. Slides of simulations were ShOlfD for a seanning square and a
scanning triangle.

, ,
REVESZ, P.

Random .alk in zd

Let R(n) be the largest integer for whieb the integer points of the dise x2+y2

~ (l(n»2 is covered by the first n steps of a simple symmetrie random walke A

strang theorem is the following:

exp«logn)1/2(loglogn)-3/4-2J ~ 1(0) ~ exp(2(logn)l/21og1oglogn)
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for all e ) 0 and for all hut finitely many D.

Ve also have

p[ (10gl(n»2 ) z ] . [(10gR(n»2] zexp(-120z) S lim inf logn S lim SUP P logn ) z S exp(- i)·
n1- n1~

This result suggests tbe following

CORJECTURB. Tbere exists a A ) 0 such that

[
(logR(n» 2 ]

lim P 10gn ) z = exp(-Az)
o-tOO

In higher dimension (d ~ 3) we are interested in the radius Pd (n) of thee

largest ball (not necessarily around the origin) covered by the random walk in

time n. A result says
1 1. a=r - e d-2 + e

(logo) ~ Pd(n) ~ (logo) 8.9.

for any e ) 0 and for all but finitely many n.

RIEDER, B.

A connectioo between robust functionals and Buber-Strassen pairs

•and derive the LAK-bound

P(Chi2(d,c2) ) c (d,b2)]
a

Given a Rd-valued differentiable functional T witb influence curve -P, and

nfull n infinitesimal neigbhorhoods U, ve consider the local asymptotic testing

problem:

B: Q EU, T(0) •Cov ('P) -lT (Q) S b2

I: Q E U, T(Q)'Co~(?)-lT(O) ~ c2

.bere c (d,b2) denotes the upper a point of a Chi2-distrihution, d degrees of
a .

freedom. noncentrality parameter b2• Ve discuss tbis hound from a robustness

viewpoint.

In tbe one-dimensional, one-sided case

B: 0 E U, T S b I: Q E U, T ~ C

for whieh one ohtaios the LAK-bound
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P [ N(0, 1) ) U
cx

- b-c ] = LAJf(1)>)

~

one may test capacity-neighhorhoods ?o vs. ~1 (e-contamination, total

variation) using functionals. Kaximizing LAII(?) subject to B c ~O' K C 7"1

yields an asymptotic version of the Buber-Strassen test based on least

favorable pairs for ~O vs. ?1-

,
ROOTZEN, B.

'ail estimation for stochastic processes

There is a need for statistical methods for dependent data, in particular in

the presence of clustering of extreme values. The present work, joint with L.

de Baan and M.I. Leadbetter, is concerned witb one problem in this area. Tbis

is to estimate tbe (small) prohabilities of very large values and the

distribution of the aaximum over very long intervals. The solution hinges on

estimating the extremal index 8, wbere 1/8 is the limiting mean cluster

leDgth, and a parameter p defined 88 the limiting mean beight of an exceedance

of a high level, given it is nonzero. 80th Band p are estima~ed by obvious

"moment" estimations, i.e. the Dumher of clusters divided by tbe number of

exceedances (this has been studied by T. Bsing) and by the average height of

exceedances, the "Bill estimator", respectively. A central limit theorem is

obtained under suitable mixing conditions and conditions on the tail of tbe

one-dimensional distribution. Tbe results are applied to vater level data from

den Helder, Holland.

RUSCRINDORF, L.

Minimal and ideal metries and the rate of converaence in stable limit theorems

Ve report on some new results on tbe construction and characterization of

minimal metries and the applicatioDs to limit theorems. Furthermore, ve show

that the minimal Lp-metrics bebave like ideal metrics of order r > 1 v.r.t.

summation and maxima in separable Danach spaces (lattices) of type p ) 1. Tbis
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implies cODvergence rates in stable limit theorems of index a ~ 1, and we

obtain espeeially an improvement of Zolotarev's elassical result on the

Prohorov distanee. Zolotarev's idea of doubly ideal metries turns out to tail

in a formal sense. But the minimal Lp-metrics act as doubly ideal metries of

order r ) 1. Some applieations are given to the stationary distribution in

queueing models.

STEINEBACB, J.

On the sampIe path behaviour of tbe first passage time process of a Biownian~
motion with dritt

Let {V(t); t ~ O} be a standard Wiener process, and eonsider the Brownian

motion witb positive drift ~ ~ 0 and varianee 0
2 ) 0 defined by X(t) =~ +

aV(t), t ~ O. Ve will be cODcerned with the first passage time process {M(t);

t ~ O} of {X(t); t ~ O}, i.e. M(t) = inf{s ~ 0: X(s) ~ t}. Strong limit

theorems are established on the behaviour of the sampie path modulus of {M(t);

t ~ O}, charaeterized by the maximal and minimal increments A±(T,K)

±sUPO~t~T_K±(K(t+K)-M(t» for OSK~T. The case wbere K=~=O(logT) ~s T ~ ~ is

of particular interest bere. The results are derived from their corresponding

analogues for partial sums of inverse Gaussian random variables, which are

developed first.

STRASSER, H.

Global extrapolation of local effieieney

Given an IDF test tor goodness of fit it i5 shown how the seeond derivative of

the asymptotic power funetion can be employed to obtain global upper bounds

for the efticiency. These bounds are least in the elass of tests with convex

and centrally symmetrie acceptanee region. The proof is based on a linear

optimization lemma for isotonic critical funetions.
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SWANEPOEL, J.W.H.

On a nelf goodness of fit test to detect rotatinq cosmic pulsars of ~-rays

A new goodness of fit test is proposed for the analysis of circular data in

order to detect rotating' cosmic pulsars of ~-rays. the test is invariant under

rotations and consistent for a broad elass of alternatives. Tbe limiting

distribution of the test statistic is derived under botb the null-hypothesis

and tbe above-mentioned alternatives. Also, the test has high pitman

asymptotie relative effieiency with respect to tbe Greenwood spacings test.

5mal1 sampie studies indicate that the proposed test performs better than

well-known test in the literature, such as Watson' s test, wi th respect to

power.

TEUGELS, J.L.

Kultivariate Bernoulli distribution

Let Xl ,X
2

, ••• "X
n

be an arbitrary sequenee of random variables taking only the

values 0 cr 1. Using the eoncept of Kronecker- or tensor product from

multilinear algebra ve give a simple representation for the multivariate joint
n

probability Pk k k p{ n [X. = k.] } in terms of combined simple
l' 2'···' n i=l 1 1

and/or centralized moments. Extensions to multivariate binomial distributions

are possible. Our representation sbould provide an alternative to the

traditional log-linear model •

VAN DER VAART, A.

An asymptotie representation theorem

Let a net of statistical experiments converge to a limit experiment.

Furtbermore, assume tbat. a net of statistics possesses a limit distribution

under every statistical parameter. Then its set of limit distributions is also

tbe set of distributions of some randomized estimator in tbe limit experiment.
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This provides a simple way of saying that the limit experiment is a 'lower

bound' for the converging net of experiments. Koreover, convolution and

minimax theorems can be obtained as corollaries.

VELLNER, J.A.

Cootiouous mappina theorems and the delta method

Sup.pose that {X} are arbitrary maps from (,Q,A,IP) to ametrie space K
n n~O ~

satisfying Xn ~ Xo in the sense of Hoffmann-J0rgensen and that P(XO E HO) = 1,

HO C M. If {gn} is a sequence of maps from M to M' satisfying gn(Xn) ~ g(x)

for all sequences Xo ~ x E MO c M, theo CJo(Xo) ~ g(XO). This generalizes a

familiar theorem in tbe tbeory of weak convergence of measurable functions in

separable.metric spaees (Billingsley (1968), pp. 33-34) ..

Tbe extended continuous mapping theorem can be used to establish the validity·

of tbe delta method in the Boffmann-J0rgensen weak convergenee the6ry as

foliows: i~ Xn =an(Yo-y) ~ Xo with P(XO E "0) = 1 in a Banach space Mand an

t 00, and &I: M ~ K' is Badamard-differentiable tangentially to MO' then

aD(~(Yn) - ~(y» ~ velO)·

lor empirieal measures P at i.i.d. X. 's and v: ? C l-(Y) ~ B, a Banacb space,
n 1

Badamard-differentiable at Po tangentially to MO 5 UC(V,T) C l·(v) =M, where

v is a PO-Donsker class (JQ(Pn-PO) ~ XO' a PO-Brownian bridge), this yields

the delta method for Badamard-differentiable, nonlinear functions ~:

•
Berichterstatter: V. Stute
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