
'MATHEMATISCHES FORSCHUNGSINSTITUT OBERWOLFACH

.. Tagungsbericht 28/1~88

frobability in ~anach Spaces

26.6. bis 2'.7.1988

Die Tagung fand unter der Lei t.li ng von .E. Ebedein .(Freiburg), J. Kuelbs (Madison) un~

M. Marcus (f'l~w Yor~) statt. In 38 Voiträg~Q wurde eine breites Spektrum von Themen

aus der ~t~hasti~, insb~onde~e auch der Statistik, ~ngesprochen. Folgende Arbeitsrich­
tungen seien genannt.: Ei'ge~~c~~fte!1 stochas~ischer Prozesse unter minimalen Struktur­

annahmen,. Orenzwe~ts~tze" und.. Invar~anzpr~nzipien, Gesetze vom iterier.ten Logarith­

mu~, Betiy-Es~een-n.csulta·~e,:··niclltme~bar~. Pro~~se, Oa~ßprozesse und Dirrusio~en.,

Strukturs~tze für W~hrscheinlichk~itsve·rteil~ngen. Bei den Apwendungen auf statisti­

sche 'Fragestellungen s~nd v·or. all~m' die Vorträge über empirische Pro~es~esowie ~ber

Bootstra~pingzu erwähnen~.lIäufig ergaben ~~ch im Anschluß an ei~en Vortrag anregen- ..

de Dis.kussion~n. Eine R.eihe von Anwese~den nutzte den Aufenthalt in Oberwolfach UI:Jl

die Arb~it an. gemeinsar:nen ~Qrsc;lll~ngsvor~aben mit ander~n !agungsteilnehmern aufzu~..
.nehmen bzw. weiter voranzu:trf?iberi.

Seit <ler ersten Tagung.·unter diesem .Titel im Jahre 1975 - .damal~ ebenfalls in

Oberwolfach - hat sich inhaltlic~ eine st~rke Entwicklung vollzogen. Während in den

.•iebziger Jil:I~ren Gren~wertsätz~ fUr Banachraum-wer~ige Zufallsvariablen in:t Zentrum

_es Interes~es st~nde~, hat ~ic~.heute der ~chwerpunkt zur Diskussion stochastischer

Prozesse .~m allgemeinen einsc.hließlicll verschiedener Anwendungen verschoben. Die

nächste Tagl~ng zu diesenl Thema. ist· für.' Somnler 1991 an einem Ort in den USA ge­
plant.
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Vortragsausziige

K. S. ALEXANDER:

. - 2 .; 'Cl

•,

Characterization of the cluster set .0C the LIL seguente in Banachspace

Let Sn = Xl + ... +Xn , where, Xi' ~1 ••• are i.i.d. Banach-valued random variables

with the weak mean 0 and weak second moinents. Let 'K be the uni t ball of the

RKHS ass~ated to the' covariance ,or' Xi. We show that the cluster 'set of'

{S /(2~ log iog n)i} is always either empty or.oflorrn oK,',with O··~ Q:51.' A.series.,n ' ...,.

condition determines Q, and alt such ',Q do occur..

a C. BRADLEY:

Measures cf denendence inyolving B-valued random variableS

This talk concemed mea.sures .of dependence between .pairs of u-:-fields in a probability e)
spare, with special empbasis on certain meas'ures of dependence involving B-vaJued ran-.

dom variables~ One partieular measure of dependence ca.n be made equivalerit to elther

that for "strong .mixing" or tbat for- "absolute 'regularity'.', d~i>eiIding on appropriate

choices of a Danach space B, but it seems to be ,an open question 'whether these Are the

only two equivalence classes., A Similar open question was also püSed for. another' closely

related measure of dependence.
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11. DEIILING:

Thc empirical process oe lo~g-range deoendentobservations

Let Xi' i ~ 1,. be a stationary G~ussjan sequence with EXj = 0, Var Xi := 1 and

r(k) = EXjXj+k = k-D L(K) for 0 < D < 1 and a slowly varying function L(k). Let

.: IR ->"IR be measura.ble. We~tudy tbe e.dJ. of Yi =G(Xi), i.e. Fn(s) =

.. ii Ej~n I{Yj.~ s}. Denne Jq(s) = J(l{x$S1 -·F(s» Hq(x) (211r; e-
x2

/
2

dx, wbere
, ·2 2 .' . . .

H (x) = ex' l~ d~ e-x /2 is .th~ q-:-t.h Hermite polynoniiaL Let m =.inf{q: J (s)"# 0
q dxq . q.

for same s}~

. Theorem:' Assum~ .D <. I/rn'., Then

. . .2 mD ~I. '. J (s) [n tJ I
sup s up (0 - Lm(I)))" [nt](F[ntJ(S) - F(s») - mm!' .E Hm{X

J
.)

sEIR O~t~l . .... . J=1 . -

in probability.

As a corollary of this and result~ of Taqqu, Dobrushin, and Major we obtain the weak

convergcnce of tbc (!mpirical procC8s (n2- mD b(n»-i (nt) (F(nt)(S) -:- F(s» in

Jm (s). . .
D(IR )C [0,1)) to.~ Zm(t~ ~here Zm(t) is an ~-th order Hermite pr()CeSs.. !his .

limit process' iso deterministic .i~ s, .whicll differs markedly (rom" the results for indepen-

,dent oe weakly depende~t obscr~atlo~s.

_biS is jojnt work witb M. Taqqu.

M. DENKER:

A law oe the iterated logarithln

Let T: X -+ X be a pointwisc dual ergodie, mcasure prcscrving transformation on the

                                   
                                                                                                       ©



- 4 -

infinite (a-finite) measure space (X,T,m). Denote by . T itsdual operator on Llern)

and assume that _1_ E Tkf --+ /fdm (V f e L1(m)+), where 0 < Q ~- i and h
nah(n) k~n

ia s~owly varying. Define rectirsively A(o,t) == I (t ~"O) and .
1. ." ." - ".p "

A(p+l,t) =H~r~ft:Jt ~ ua-l (l-u)ap \((W (h«L~W) A(p,(l-u)t) du, .
" . ..

"• * 1.·'I(and set p = P (D) == ( I=Q L2n] (L2 = log log), A(n) = 'A(p ,0) P.. The following

results are a.nnounced.

1) If fE L1(m)+ theo

(*) • lim BUp" 1 . E foTk < r(i+o) ·ffdtn a.e.
nO'h(n)(L

2
D)1-OA(n) k:5n - QO{l~o)o. .

2) Ass\l:me that T admits a Darling -Kac set A, for whlch the reiurn time proceSs is

"uniformly mixing. Then for fe L1(m.)+. one has equality' in (~). . t .

3) Let m(A) = 1, .{1 < 1 < (J. There exist eonstants M', C(p,Ji),:"C'(p,n) ,.., A(p,ti) such

that for alt D, P ~ 1
, 0+1 ."

f( ~ lA0T')PdmI$ C(p,n)/pM exp(M n~h (11» j. PtHJ-~:J~ h(n)P nap

A k-l . ~ C'(p,n) IJ' p . ... ...

where "~" holds if A js a Darling-Kac set. The results are ,obtaiile<1" jointly with J ~

Aaronson.

E. DETTWEILER:

-Renresentation of Danach space valued martio'ga1es as stochastic integrals

If (Mt)t~O is a real-valued contiouous loeal mariiilgale.w~o~e quadratic v'ariation is

absoluteJy contlnuous relative ta Lebesgue measure. then by'· a ,theorem of Droh,

(Mt)t;::O iiJ the stochastic integral 01 a certaln Iunction relätlve to a Brownian motion

(00 a possibly eXtended probability spaee). TIHs theorem is also weil known in the

."
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Rd--ease. The classical method"of proof does not work beyand tbe Hilbert space case. We

give a completely different proof of Doo~'s theorem for continuous local martingales with

values in a real separa~le Banach s~ace. Ooe application is a uniqueness theorem for the

so-called ~rting~e problem OQ the sense o~ Strook and Varadhan) on Danach spaces.

.e v. nOBRIC:.

The decoffiJ?OSition theo~em f~r functions ~at~~fyin~ the law"of Ia.r:ge numbers

Suppose that a" is a B~a<;h spare with the Radoo-Nikodym prop~rty. Then

f e LLN(p,B) if and only if there exist f1 e Ll(p,B) and f2 e L~(p,B), IIf211GC ~ 0

(11 . (lee tbe G~iveDkq G~teJ~i Qorm) su~·that f= f1 + ~2. An example of a f~nctio~

with the Pettis norm o. b~~ whicb does not satisey LLN(p,B) isgiven. Finally it ia

proved that tbe operato~ T: Lco(p,lR) --+ B defined by Tg = Jgfdp, geLOO(p,lR), ia

compact if f E LLN(p,B). "

R. M. DUpLEY:

eNonlinear fUnctionals of emvirical measyr§ an!.l~h!: boot§trap

Let (X,~,P) be a pr~b~bility sp"ace and 7 a dass· of "runctions on X such that tbe

centrallimit theorem {or empi~~~aJ meaSures Vo = nt(pn - P} -c Gp. holds in (D(1)

for the sup norm 11. I~T. ~t" T be a fu~ctional on a dass l' oe laws on (X,.A) which

is Fiechet dirferentiable for 11. 11;;, so that T(Q) - T(P) /fpd(Q-P) +

o(IIQ-PII;;) , P,Q E 1', where fp e T for all PeP. Then nt(T(Pn) ~ T(P»" is
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asymptotically nonnal. l'his is extendcd to suitablc cqui-e1 cl~scs of functionals and to

a bootstrap (onll.

E. EßERLEIN:

Strang approximation of contin110tlS time stochastic·proccsscs .

Let (Xn(t»t~O' (yri(t)i~O' be two sequences of stochastic ·pfocesses. We study suffi­

dent conditiQns under which an almost sure approxirnation .

.nX"(t) - yß(tHl t ·. «EJi
. . n

holds, where '(Eit)n~l is a given 'approximation order, ~tn)n~i a non,decreasing

sequence ofnurilbersand 11. II t is the supremum norm on the. inter~al [O,t] .. Two diffe­

rent approaches are discussed. The. first ODe is .based on ,a Berkes-Philipp ..type theorem,

the second ODe uses measurable selections.

l). EiNMAHL:

Stability results and strong invariante princitiles for sums oe Banach space valued

randorn variables

'Ne prove a strong approximation theorem for' sumsof'Li.d~ d~imensional r.v.'s: with

possibly' infinite second moments. Using this resrilt; ODe obtains strong' invariance princi­

pIes for Banach valued r.v.'s in the domain of attraction of a Galissian law, generalizing

tbe known strong invariance principle for sums· of i.i.d. B-vahied r. v.'s satisfying the

central limit theorem. These new strong inv~riance principles imply compact as weil as

•
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functiona~ laws of the iterated log':lr~thm. We also pr,esent a related stability result for

sums of i.i.d. B-valued r.v.ls.

x. FERNIQUE:

. 'Un ni"odele oresgue Bur DOur la convergence eo loi. " ..

Dans les annres ~O, Skoro~hod ~rouvait·qlie t~ute suite (Je mesures de probabilite sur' un

espace pol~nais convergeant etrpilemenl; eSt I~ suite des lois de certaine suite de" varia­

bles' aleatoi~es convergeant pr~que. snrernent. L'expose ,a ete c~nsacrea.l'enonce et ~ la

demonstration du theoreme s~iv.~n~· qui etend e~ precise Je restilt~t de Skorokhod:

Soit E un espace polonais, il e?,iste un espac~d'epreuves (O,Ä,P) et pour toute proba­

bilite p sur E, une .variable alea~oire, X(p)' sur n ä. valeurs dans E .ainsi qu'une .

partie ne~ligeable N(·p). deO t~lIe~ que:.

(1) X(p) 'aitpour loi .I
'
,. "

(2) pour tout filtre c) sur I'~nse~lble M(E) des p~obC1:b.i1ites sur E convergeant

etroilement ·vers ·une. proba~i'it~·· p 'et pour tout w n'appartenant pas A l'~nsernble

N(/l), Je filtre i01ag~ X(4))(w) c~flverge vers X(Jl)(W).

e
E. GINE:

Neceßsary cond ition~ for the boolstrap of the mean

IC a very nlild form of thc bootstrap CL.T holds for X (real valucd) a.s. then "EX2 < co,

and if it ,ho~ds ~n probability thcn" X is in the dornain of attraction of a norrnal 'Iaw.

This is joint work with Joel Zinn.

                                   
                                                                                                       ©



llE ' the error is less· than

- 8 -

F. GÖ1'ZE:

RateS of convergence in the CLT via Slcints mcthorl

Let Xl' ... ,Xo denote i.i.d. randorn. vectors taking valuesin 'lRk , with ~ean zero, iden­

~ity covarialice and finite a~solute third Ißoment, say ß3. .Using soliltions öLt~e Orn­

stein-Uhlenbeck diffusion equation as a substitute for Stein's first order differential equa-

tion in one dimension the ertor in thc CLT in IRk can be cstimated by an indiJctivee .

method.For ashiCt and scalc invariant dass of sets such t1~at the Gaussian pröbability

of tbe E-boundary isunifornlly. bounded by

. i-i
(5.4 + 23llk ) Paß .

This method can be applied similar to the Bergström .~ethod of cOßlpositions to
. .

prove convergence rates for balis in B~nach spaceS. It may be modified to provide also

~timateS 'in the CLT for multivariate rank statistics and 'von Mises statis'tics lI:~'der'

weak moment conditions.

M. G~ HAHN:

The concentration of partial sums in small intervals: Improvements on Berry-Esseen

This is j~int work with M. J. "Klass. Let X, Xli X2, ... be "Li.d .. mean 0 randorn varia­

bles with P(-a ~ X :5 b) = 1 for· sorne &, b >·0. Let Sn = E~ Xi and I. be a' closed

interval. Ir 1I 1~ b + a and I js not too farinlo the taiJs of the distribution, then

P(Sn e I) IX I1I (Var SnCi IIL

The ~esult is optimal in two senses: it cao faH· if either 111, < .b + a or if is located

too far ioto the tails. Explicit conditions spec.ify ~ow far is too far. The proof is' rlerived
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from first priuciples modulo oue ~pplicatiOß of tbe ßerry-Esseen Theorem, which could·

in fact be circumvented~

E. IIÄ USLER:

eLaws oftheiterated logariLhm for Lrimm~ Sllms.

Let Xl' X2, ... be a scq~le~ce !Je non-neg~iive ind~pendent and identically di~tributed

randorn v'ariables with cammon distributi~n.Junction .F i~ the domain Qf attracti9n of a
non-normal stable law. ·W~ ~iscus& thc law ~r ~he iterated logarithm behavior of trimmed

sllms of Lhe form E~:~~ ){i,J:!' where XI,n $ ... $ XO,D are the order staListics of

Xl.' ... ,Xn for ~ ~ ~ and' w~cre .(kn)n~l .~ a sequen~e of integers with. kn ~ 00 an~

kn/n--+.O as n'--+ 00.

ß. HEIN~EL:

~ear(angenlentsoe segu~nces of (ando.TI variables and exponential. inegualitie~

~xponential böunds are stqdjed for P(IIXI+~ ..+Xnll > L) where (Xl'... ,Xn) denotes a
• •• • +

, sequcnce of in~ependent randQffi 'variable~ with valups in a r~1 separable Danach space

(8,11 ·lIr In our resuIts ~he ·~sual bou'ndedn~s assumptions on IIX.II, ... ,IIXnll are

replaced by hypolhescs o~ thc wca~ lp nor~l oe the sC(lt~ence UIX11I, ... ,IIXn'l)..
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J. 1I0FFMANN-J0RGENSEN:

Uniform co'nvergcnce oe nlartingales

Let (Xn(t), Tn I n~l} be a nlartingalc'Cor each t E~, and let {X(t) I tET} be.a

ßochn~r measurable stochastic pr~ess (i. e. X(. ,w) takes. vahies.in· a .Ii . 1I1,-separa­

ble subset or IRT ), such that Xn(t) ..... X(t) a~s. Vt. Now suppose that T is a separa­

bie topological space and •
(i) Silp E BUp I X (t)1 <00 V countable S C 'r,

n tES n

(ii) X( . ,w) is continuous für a.e. w.· ,

Let 0n(w) = sup infU nbh of t ,su pi Xn(t) ~ Xn(s) I, and suppose that On -t O' ~~s.,
,tet . SEU .

then Xn(t) --. X(t) uniformly, in t a.s. Moreover, if T is hereditarily separahle, then

this holds even if We drop condilion (ii).

N.KÖNO:

An ineouality on two dimensional Gaussian randorn variahles

Let (X,V) be a couple oe real randorn variables with the, binormal distribution such

that E(X) = E(Y) = 0,· E(X2] = E[y2) = 1, .E[XY)·= r. Set E = (E[(X~y)~])i =

(2(1--i"»i, g(x) = exp(-x2/2), «Il(x) = J~ g(u)dli.

Proposition 1. Assume that r ~ 0 (~O:5 E :$ {l). Thc", Vx>O, Vy>O

•
Type A:

Type B:

P(X ~ X+Ey, Y S xl :$ 2g(y)4l(X),

P(X ~ X+Ey, Y:$ x) S eg(y)g(x).
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P. KOTELENEZ:

Low and high deilsity approxi~ation oe the reactioil-diffusion oouation·

It is shown that a nonlinear reactio~~iffusion equ~t.ion can be approximated by stochas­

tic spaee-t~me fiel~s with lo,c~l interac~jon (Iow density) and by fields with global inter- .

• action (high density)..

J. KUELBS:

Setr-normalize~ laws oe the iter~ted logarithm

Using 8uitable self-normaJizations for parti~1 sums. of i.i.d. randorn variables, a law bf

the iterated logarithm, whichgeneralizes th~ classical L.IL, is proved for all disttib,utions

in the Feiler class. A special" case of th~e results applies to any distributi~n in ·tbe

dOlnain'of attraction of some stabJe law.

M. LEDOUX:

e
A remar~ on Gaussianisopcrinlctry and logarithrnic' So~olev inegualities

We use the isoperimctric inequ~lity for Gauss' nieasure to shQw tllat a function on IRn

whosegradient is intcgrable with rcspcel to 'Gauss Incasurc belangs to the Orlic,z space

LI(Log L)i of this mcasurc. This cOITlplcmcnts thc logaritlJlnic Sobolcv inequality of L.

Gross.
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G. LEIIA:

Contiiulity nroperties Oe diffusion seluigrollPs in Hilhert spa.ce .

Let ({t)t~O = «~x,t))XEH be an Itö diffusion .on areal separa:ble liilbert space H, i.e.

solving the stochastic differential equalion

d~t·= u( ~t)dPt + b( et)dt~ {O = x,

where (Pt) is Drownian motion on 11 with nudear covariance, (1: 11 -+ .c(II,II) and

b: 11 -+H continuous, and let Ptf{x) = Elf({" t)], f: H -t IR "b~d. meas. For "two spa~, ' '. "

ces V oI continuous real functioos on' H we disCU8S thc following continuity properties:

(a) Ptf e V if fe V (Feiler property),

(b) f --+ Ptf continuous,

(c) t -+ PtI ~ntinuous, ,_ "

~here V is endowed with a suitable topology. The condi~i~~S guaranteeing c~ntin'uity

are ,growth cODditions on the diffusion, coefficient 11 and drift coefficienl b oe the 810­

ehastic differential equation above.

w. LINDE:

Gaussian measure of translated balls

Let IJ be a centen~d Gaussian ffieasure on a 'Banach space E. Then for s > o· aod

z e E we define F(s,z):= p{xeE: IIx~1I < s}. This funet~on "has been thoroughly iilve­

stigatoo as a {unetion of S > 0 . (zeE fixed). Our aim is tQ prove properties öf F as

{unetion of z. Thc main result is ~hat z --+ F(s,z) is Gateaux differentiable on the

support of p. Moreover, the' derivative d s E (suPP(Il))i satisfiesz,

IIdz sll $ls F(s,z).. ',
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M. B. MARCUS:

Relationship between Gaussian orocesses and the IDeal time of Markov orocesses

Dynkin's lsomorphism rbeor~m 'gives a relationship between 'Gaussian processes and tbe

local time of a killed. tied dow~ ~igb~ Markov process with symmetrie transition probabi­

e1ity densit.y. The theorem shows that il the GaussianprQces8 is continuous so is the Iocal

time. In fact if tbe, G~u~sian process is CC?ntinuo~s th~ local time satisfies tbe. eentral

limit th~rem in t~e space o( cq~tinuous (unetions. This result is joint work wi.th R.

Adler and J. Zinn.

G.J.MO~OW:

Large deviation r~ult for a class o( Mar~ov chains

Let {X~N)}n>o be an array 01 stationa,ry Markov chains in IRd. SuppOse that witb

scaliog 't = np, {J -+ ~l t.he chain (~n) resembles a diffusion that solves a ~toch.a.stic

differential' equation of W~ntzell-F~eidlin ~Yi>e. That is, the diffusion ia a small randorn

perturbat~on of a dynamicalsyst~m. T~e 'time it ta~es the chain to escape a neighbor-

.•bood ola sta~le fixedpoint 01 lI. dymullicalsystem in discrete time is evaluate4 a10ng 'an

exponential scale as roughly the same time it takes the corresponding diffusion to leave

trus neighborhood. Tbe ~ar~ov chains are motivated by models of population genetics~
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R.OLSIIEN:

Some aspects oe the bootstrap

Let Z, Xl' X2, ... bc Li.d.; .we study also Zi, ~ii' Z2' ~2i' X22, ... and assume that

given" {X'I'... ,Xn}, {Xrj I i,j ~ n-l} and {Zr I i~n-l}; the randorn variables Z~,

X~l' ~ .. ,X~n are i.i.d. Pn.= E~ ~x: "Write" P*{". } . "for P{ ·:'"1 Xl'... ,Xn}· :For

0< Q< Idefine t Q, t~ by P«(;n-Z)/115 t Q>= Q, P*(X*-Z*)/Sn $ t~) = •

Q+ Op(n-I ), where (1 = (Var Z)l, Sn = (n"""} E~(Xr: ...X)2)1. Thenunder :some rcgu-

larity t Q-t~ = Op(n-l). A pll~usibility argument· was given that notwithstanding,

P«Xn-Z)/11 $ t~) - Q= Open-I).. At pr~nt; rigorous ~rgtiments prove only that the

cited dif~erence i~ op(n~Q) '10<1. These result~. on" predi~ti~n intervaJs are. in contrast

to 'those for confidence intervals inSOraT as. t ~~t~ .is c~nccrned.· This work ig joint with

C. Bai and P. Dickel.

v. PAULAUSKAS:

Central limit theorem in Skorokhod spate D[O; 1)

In the talk. the first estimate or tbe rate or convergcncein tbe centraJ Iimii theorem Jor .•

i.i.d. summands with values In the separabl~ metric space D[O,l] isgiven. We con~ider

the convergence on balls (with respect to sup norm) and linde~ ratber natural con~i"~ions

we get a non-uniform' (with respcct to the radius or the balls) estitnate of order n-1/6

(here n is the number oI summands). As a corollary' we get the estimate of the ra.~e of

convergente in Kolmogorov-Smirnov criteria.

•
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w. PHILIPP:

•
Embedding and approximating vector-valued martingales

Results of Morrow and Philipp (TAMS, 1982) suggest that the canonical process to

embed (Rcl-valued marti'ngal~ is IRd-valued Gaussi~n p'rocess (G(C), C e C} (wh'ere C

.•s the colledion of all positive semidefinite d ..d matrices) with the following properties:

(i) G(O) = 0,

(ii) a(C) - N(O,C),

(iii) G(e}), G(C} +C2) - G(e} ).' .~; ,G(Cl+···+Cn) - G(C} + ...+Cn- 1) .­

are independent for' Cl ,... ,Co ~ C, 0 ~ 1.

A simple argument sh()ws that" for d > ~ .su~h processes do not exist.

Other possibilities Lo obtain stropg approximation theorems for vector-valued

martingales ~nd count~rexamples to some natural .conjcctures are also discussed.

J. ROSINSKI:

Series representation oe Ld. (andorn vectors with a.pplications to o-}-Iaws .

eA general form of LePage-type series representation ror infinitely divisible (i.d.) randorn

vectors without Gaussian componcnt is given and sonle special cases are discussed. As an

application of such representation it is shown that the zero-one laws for i.d. measures

(Jansen 1984, LNM 1064) follow direct1y from basic zero-one la~s (llewitt-Savage,

Borel-eantelli lemma) and from a generalized version or a theorem of P. LCvy.
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V. V. SAZONOV:

Asyrnptotically nrccise cstilnate or the aCf.urar.y oe Gallssian approxinlRtion in Hilhert

A new estimate of the speed of convcrgc.ns~ in the central lilnit thooremin Hilbert ~pace

is presented. The estinlate asymptoÜ·cally coincides (uj> Lo an absolute. oonstant) .with

th~ known lower esthnate and thus is asymptotically precise. Some related resul ts are

also discussed.

M. TALAGRAND:

Sudakov's minorization for Rademacher. processes

Consider T c Rn. Set r(T) =:·E SUPteT IEi:5n Eiti I where (Ei)i$" is a Rademacher

sequence. Denoteby B2 the Euclidean baU, and set 8 1 ~ (ielRn; Ei$n Itil $ 1i. We

prove tbe existence of a universal constant K such that if D = Kr(T)B 1 + '182' we·

have

'1(1og "N(T,Dl) i :5 kr(T),

wheie N(T,D) denotes the minimum number or translates or'Jj .ileeded to cover t. e
•
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H. WALK:

Stochastic iterations for linear problems in a· ~anach space

For rccursive estjmates in Ijnc~r filtering ~<l prediction thcory, problems of convergence

and rate Qf c~nvergence app~ar which can be' reduced to corresponding problems with

~nljt 0 for a sequence . (Xn) of rando"l el~ments in a rea~. sep~able B~ach space B

'~pecially C((O,1]2) and 1Iilbert spa<:e).:fhe sequence is iteratively defined by

Xn+1 = Xn -an(AnXn-Ynl \y.ith an e (O,~), an -+ 0, Ean = CD. Here An' Vn are. '. .

L(B)- and' ß-valued randorn vari~bles, resp·., with a.s. con'vergence of weighted or arith-

metic means of the' An's to A e L(B) which· satisfies a certain spectral condition. A.s..

convergence of Xn (jnv~tigated. jo~ntly .with L. Zsid6) and in. thc case an = 1/0 rates
.' .

of convergence (functional ~entraliimj.t theO.rem and .log log invariance pri~ciple) are'

obtained from" ~orrcspon~i~g assufl!ptions on weighted and arith'metic means of thc

Vn's, resp., u~der' wca:k a~di~ion~ assumptions.

M. WEBER:

The law of the iterated logarithm for subseguences

The law of the iterate~ logarithm for' subsequences in "Euclidean spaces is ~ha~acterized,
. ,

as weil as the LIL behav~or for subscquences, in thc Danach .space setting is considered.

','
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D. WEINElt:

The asymptotic distribution oe magnitude-Winsorizc<l sums

This is joint work with Marjorie Bahn and Jilll Kuelb~. Let '~, Xi' X2, '~ .. be i.i.d. ,.., F,

symmetrie. Arrange {Xl'... ,X
Il

} . in decrcasing .order ofmag~i~ude, .viz. IX1 n) I ~

1X~iI)1~ ... IX~n) I. Griffin and Prnilt (1987) havc studicd the asymptotic di"strihu­

tion of the tJimmed surn

~ xln) .~ Xi '(I Xi l $IXilr+iD
i=r n+l 1 1=1 'n"

(ir F is continuous), where {rn} are intcgers satisfying fit --',00. anrl 'rnln --. O.,We

study the related Winsorized sum,

n . " r n - -

E xfn) + fX(~ l I- E sgn(Xfn»
i=r +1 1 ro+l i=1 1

n
also popular in statistics. Dur approach is bas~d. on' a ·uriiv.ersal result "(ofindcpendent

•

ihte~est) foi' the associated se'C-normalized '(studentized) sums·

~ - . (0 ) , ' n . - 2 ': -(n }"2 i'
.E (IXJ"I " IXr +11) sgn(~J') I. t.E ,(Xr " Xi -+l)} .
1=1 n ' -1=1 n

A. WERON:

•

Stochastic integral approach to the Prigogine theory ofirr~versible dynamical systems

A reformulation or the Prigogine theory of irreversib~e dynamita.I systems is gi yen. -In

contrast to the previous works, a stochastie integral w.r~t:· .operator valiJed martingales is

,employed here. This new approach has an explidt random charaeter and the reforinula­

UOD of tbe theory in language of martingales Inight allow. for future generalizaqons in
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hath classical a~d quantur:n ~ystems. !he form 'of the Boltzmann kinetic equation for the

irreversible ~ynamics is foun~~

w. A. WOYCZYNSKI:,

_tatistiCaI mcchanics on graPhs ....

" '

Randorn tree-typepart,tio":~Jor (init~ sets are used as" a model of ~ chemical polymeri:-
. .

zation process. when ring"formati~n ~s forbidden. The stu~y rigorously establishes thoor~

tically the exi~tence of th~~ ~~ages of poly.mcrization and of a critical point depe~dent
, ,

," ,

upon the r~tio of association' ~.d dissqciation rates.. Distributions on Banach spaces.

arising in the study ~re ~Iso an~lrzed. This is joint ~orkwith Pittet and Mann,'

..
J. E. YUKICH:

•

Rates for the CLT via i'deal metries

, .

Let -(8, 11 . 11)" 'be a separ'able" Danach space, a~d 1:= i(8) the vector space of alt

_andorn variables definedon a probability spac~ an(J taking values in B. It is shown

lhat new ideal metries' for 1 ~ay be used to obtain refi~ed rates of convergence of

norrnalized sums to a stabl~ limit law. The rates are expressed in terms of a variety of

uniform me"trics Ol~' -I. In the n-space seti~ng, thc rates hold, w.r.t. thc total variation

metric and i~ thc .~uclidean sp.ace setting thc ralm h,old w.r.t. uniform metrics between

density and characteristi~ ru~ctjons. '~\he mai~ rcsult providcs "asharp order estimate of

rate of convergence in locallinlit theo~ems \V.r.t. the uniform distance between densities.,
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The mcthod is based on the theory o~ probability nlctrics,. cspecially those of convoltition

type.

J. ZINN:

B()()tstra~ping general empirical ·mea.HlIfCS

This is joint work with E. Gine. The a.s. cetltral Ihnit t~eorem for the·bootstrap of

empirical meastires is. characterized by the ce~t.ral iimit theorem· for th~ empirical

measure and the finiten~ 'or the second moment of:'the envelope fu~ction.

Berichterstatter: E. Eberlein, W. Stritt~atter
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