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Auf der 'regelmäßigen Tagung ·über Wahrscheinlichkeitstheorie, dies

mal geleitet vori Herrq B.Dinges, Frankfurt/Main, wurden Ergebnisse

aus folgenden G~bieten der Wahrscheinlichkeitstneorie vorgetragen:

Konvergenz von Maßen, Grenzwertsätze fü~ spezi~lle Prozesse,

Martingale, Markov-Prozes·se, Statistik, Ergodentheorie " Fluktuations

theorie, Grundlagen, der Wahrscheinlichkeitstheorie, Konstrukt~on

stochastischer Prozesse~

Einige Vorträge waren' .als Uberblicke über die Forschungen des be- ,

treffenden Gebietes·,in ·den letzten', Jahren angelegt.

Auch außerhalb der umfangreichen Vortragsreihe fand ein intensiver

Gedankenaustausch statt.
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V'ortr:agsau,s züge'

'J~Ai~~a: R~~uit~s de surmartingal~s'

On definit differentesnotions dereduites pour les surrnar'tin

.g'~le~-potentie1., Le 'p<?int 'ge ·",ue' env'ir,age ades" applicat ions

el! 'ce ,qu,i .concerne le;:; proqessus de Hunt.' On peut ainsi demon-

. trer uri theoreme de balayage pöur les red~ites exteri·eures et

do~ner une interp'retation probabiliste au balayage des förfctio

nelle~ 'additives~'

~ L.Boneva/D.G~Kend~ll,~,'Splinet~ansfo~mations'in statistics

Pre~entation·( through "examples, ,with la~te!,n s li'des ) of three'

new techniques forthe diagnostic·investigation of the· probci.

bi-li ty densi ties ,in one or two dimensions gener'ating data'

whether grouped, (as histogram's >, CI" not.

, ,

W. Bühler: 'Relationstiip structure 'in, branching' p,rocesses
. .... ~

Für supercritica~branchingprocesses ~ under mild restrictions

on the offspringdistribution(with me~n m>l) and the distribu

,tion ~f +ife l~rigthS - the'generation of a random individual'

·alive at ,time t tendsto be N(mt,mt). The generation of the last·

'common anc~~tor'of two individuais has: a limit distribution.

Thus their degree of relationship -i ~ e ~ the. length of' the path·-
I, ' .

joining 't~'em. ~nthe 'fa~ily pedigree -' 18 asymptotical.ly'

N(2mt,2mt). ri wß,t~acean ind{vidual~s ancestry babk by time s

.. : we goLsgeneratio~sback änd obtain ~\ relatives whose last·

,0' 'ancestor common wl th' the' 'first individual',was alive at time t-s.

We have .~ .~ ~'(mt,mt), P(Dte-(m-l)t~·x)~ L k ~ rl( FOC- 1) (xl··
, '. (1) " . m, -(rr-l)t

, where 'F, is ,!the i-th convolutiop of the 'd.f. of W=limZ(t)e ", •

b < (m-l)/~

p= (m-,l) Im
. .

b> (m-,l)/Jri'

• I

= { i~2~:
, 1 " if

· (-bn11m' P e D ~ x)
h~oo n

Sirnilarly gQiJ1g back by n .generatj.ons ,: i ~ e. by time Tn , we have

t i~·. '~asyrnptotica11y normal: andn .. ", . '

. (All forrriulae glven· are for the Markov~an case, the resu.l t,s
. ,!

': I "

,.':                                   
                                                                                                       ©



converges. (to a '·fu~ction ."'(say )', .a. e i ': ....

-!)

~.Dinges: . Laws ·of large nurnbers

Let i (..Q.,,c{., f')be a Er -finite me~sure: space and y1 ,y2 ' • .e" ; : P1' P2,.·"··

"inte,grable random variables,: Pi 9 Ö such that

J-})(Y1; Y2;" ~ ;" P1; P2'-" )dP"" ~ S- h(Y2 'Y3" '.~ P2 ,P3'·"· )dP

R
oo 00,

. fo'r. every positiv.e sublinear h on , x·~.·;· then··

a) Y14- Y2 1- ·f-Yn

P1 -t- P'2 + .... Pn

~)" ~ ;"1 Yr" ~". ·-~Yn "r'(P1+· ~r +Pn>JdP:~ 0"". -: " ."".
. {l.r~~oo } . .

TBe ana19gy to the indivi~ual' ergodie limit theo~em ahd .the
- ~ ~... .

.... equiva:Lence cf a)- to th~ Chacon-Orns1;ein-theorem were· explained .'

'. 'in th'e talk .

. ~ L. Oubins ,: .In'equali t'ies for stochastic processes

"_""Fors~i table classes of stochastic _processes , i t is -often po"s~" 

.. s ible to obt'ain bounds, sometimes sharp, 1:9 the probabilit'ies', _.'

·ef various:events. The Vehicle for obtaining these fnequalitles·

. are the" e.lementary' properties of semimartinga"les,.· thet" is , , -i:he
.' .

elementar'y propertiesof subfair gambling strategies .

. R ~·M'. Dudley: .Metric convergence of' probabili ty measures

Let-j be the Prokhorov metri~ for :probability measures and - ~

the ." BL norm" metri'c defined" by ..'" . . .

.. t3(r,)l):~= Su.p f I J-( d(fl-~)I: V-x, 'H:t: i., 1-f(~)"I+ J1-'(~;-f(;)i ~ '1) .
We consider the speed cf convergence "in known limi t t\-{forems ..

~pirs~ letX
1

, X
2

, ... be inde~ende~t identically distribut~d

"raridomvariabl"es withvalues ,in Rk , E IX111.. 00 , EX1 = Ö,

fLn = L(Xf+'~" t-Xn/rij':t &othatFn~& 0 weakly. I.f" E1X11 t ~"oO, .

-tJ:t~,n SCt-n ,r) = 0("1'\. '" ~;:) and for" every E > 0, $ (/"-""',1" y= 0"('7L4;t:"'E).
" Here the powers (i-t)/Ci t) and (1-t)/t are best possible,

according i to resul.ts of L.Ba~m.··and M.Katz (~96'3)," D.L.Hanson

and .ethers (1966, 1969).

Secondl~ let X(t) be a ~tandard 'Poisson proc~~s, O~t~1, and i~t
. . I..'"t]· . .' .. " .: , 1
, X (·t) = ~ X·' where X · are' lndependent, Pr (X '. =1) = - =

n ~-=1 n] nJ . . . n~ : n .
= 1 -:- Prexnj_=O). Let3J b~ the space of functions ~n [0,1] wJ.th

at werst j uJ!lP .. discontinui ties wi th" the' metric as qefined e. g. l.n
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B~11ings1ey" s book. Then j (L(X' ) ,L(X»

equa11y ~ ( L( Xn ) , L (X» = °(~) fn0 (~). ';

= 0(1.) 'f ü(l)and,'; ,
n. n .

....

:'.'

, -... . .... :

" .~- , . .
.' '."", ..

Let (S ,1'") be a measurable space decomposed as S'=.VA., A.' dis~"','
, .-". -1 J'" ] . .,',... .'

,joint, in 1"". ,Let P be a kn'own probability measure, ~ori (S,'O) .and 'let':,'

Q' be an unkrtowri probability for which we observe a sC3.mple , ' , .

X1 ,···,Xn ; theXi are independent with L(X i ) = Q. 't0'test the>,

hypotheses P :', Q , we consider the deviatio~' of k'.,' the' n'um1?er .: .."~""
.. .' J. '.

of. X .. in A·., from the P-expect'ed number nP (A.) = np.. rar any··'.·. ,

inte~er t1, 0, Pr(k'->,tt) = E(t,n,p.) := ~ C~;?)P""'9-n-:~her~'q=1-P~" .:, '

Let E::: min E(t,n,p~)anddefine,~n'int~g~r t. by E(t.-l,n,p.»,,~·:e
. j' J. J '._J "h J: :::.. :

E~,E(t.,n,p.). Let U. be the event.t.~.k. and let U.-.U U.~ ,'.
J '. ~ . J,,' ] • ] . '. .'. 1 = -1 ' J.. . '.: .:.:.'

Then we deflne the E-~est thus: we re] ect the hypotheses P=Q, .~~.:~. ..
. . ,

the'level s (e.g. s =' ~05 or ·.bl ör .'001) if Pr(U)~ S ·(·o·.n the'; .. ,'.

hypotheses pr. It ;i.s possible to estimate Pr(U) wi't:hiri 82/2 by":-"

,·:f E(t. ,n,p.) whichin case p. ~ 1. simplifiesto mE(K,n,s), ',::.~".
-1 =~ J J. '., J. m . . '. .' ..... m , ., .. '.: ~.,: "

. K .= max k.. There is a symmetrical test (B-test) for' the .lower·" ..... '.-. J ,..,'.e . ,~, '

deviaiion k. <np. using lower bin1omial. tails. 'The two' tests can' '::
. . J, J , '. . . ".

be .c9mbined into the ~B-test'~here'we consider the,leas~.pr~-.

• bab1e deviation of k. from np.. Bino~L~lprobabilities'can p~e'" ",:
, J J... , ".' ,'.

,'. s'e'ritly be calculated ~uch' more· accurately' ·th.a'n' '.the t~ue .,probab.i-, .....

,lities needed fortheX 2-test.' ",:",;.',

't' ',",. " ,:·";,,··~,,,>,'.e
.H. Ens~an?: Exist'ence of L -contractions' mak~ng g'iven' .randqm .' ", : ...

. : " .. ,' . ".: ".

vari~bl~s admissible ."~

.. 'R.M.Du~ley: Binomial tests for goodness of ·fit

If Yl" Y2,···;'Pl' P2'~.· are nontiegativeintegrabler.v•..·O~a·

, 'G'~finite measure space (ü-,.a,P) the following two 'stat~JIlents a!,e<,::~

~qui·.v~.le!1t: , '"

,(i) ,S.n..H(Yl' Y2'··; Pl' P2'·:'·)~P'~. f.n.H(Y2' .Y3'··;'P2"P3,···)dP~·:
"ifH(s1~ s2'·'·~ ;t1 , t 2 ,··) =i·i1t'.X(~ :r,iA.,.f.. (a....:.··s.-.b ,·{·)\."o':.··,',

. '" t; M .., E- N -(e I ~,:a41, ~;I ... " a ~. J ~" :. ,

wi th sn' tnreal, amn~' ~mnj~ 0, (M, ~J {i.";+.(. c:'ItJ, ,-,e fN ,).'. "",<,:,.. -"
" (ii): There iso a sequence Tl >... T 2 ii . . ~ of POSltlve contractlonS ,-- :

" of L
1

(.n.,.a,P) making Yl' Y2'·· .;, Pi', P2'··~ admis~ibl'e· .•--:.·"',,

. , <. i .. e. , Tn y n -1}/ YTi'- TnPn ~1~ Pn)· ,,' ', " , · .." ' '
The' r-esul t a110ws. 1:0 replace ,the conditions ' in the 'ratio ·'l{rriit,:.'··

th'eore~"of 'Cuc'ulescu' and', Foias. whic'h :m'ake-. us"e "of 'c'ontractions .: ~ :..... ~
. ~. ~
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by conditions on the joint distribution of the y and p . "In
n n

the.c~se.of the Chacon ratio li~i~ theorem too an equiv~le~ce"

between the existence of the coritra6tion used there and ~ p~o

perty of the joint distribut10n of the random variables occuring.

in the assumptions. of the theorem can be established."

.'

. P.Gänßler: Zu~ Charakterisierung gleichgradig G-stetiger

Familien. regulärer Maße

Ist X· =" (X ,0") ein topol'ogischer Hausdorrfraum und rcaex,J:J die

Famil~e alle~ regu~~ren, ab~ählbar additiv~n, r~e~lwertigen auf.

der Borelalgebra 3:' definiertEm Mengenfunktionen (regulär: Jr{G:fi. 1
A 'V-€,> 0 3 K kompakt, KC G, so .daß Ir(A)l<:. € -\fAcG\KJ, so wird t"ol-

. gendes gezeigt (G bzw. K bez~ichnen i.f .. stets offene bzw. kom-'

pakte Teilmengen vo~ ~)

Satz 1: ')tL.crca( X, '). ist gen,au dann gleichgradig b -stetig, .wenn

ein~ der folgenden untereinander äquivalenten Bed~n~u~

gen erfüllt ist:

(i) V- G 1\ -\ff.> 0:3 K c: G , So daß ~~t;J,u-1 (G\K)< E ..

(~.i) V- A€ 'J' 1\ V' E: ~ 0 . 3 K cA I sc ct~0 s~rJf-l (A'd<') < €.

(~i<') [(CA) V I< " V- F.- > 0 ;1 ~ ~_K .SC C:(Q p. ,s:{I/~ I (G' K) .< E. •
. . .~~). V E >' 0 3 K i sc' (.~a.p A~t?:rtt Ir' (X-K) :< ~. . "

(lV) Fur Jede Folge paarwels~ dlsJunkter Kj , J ~ ~ ,1St

~im (K.) = 0 'gleichmäßig bzgl. j4'E'm
~..:,uo J., .

"Bemerkung: (iv) impliziert di~ folgende Bedingung(v):

(v) Fü~ jede Folge Gj , j t~ , regulär offener. Mengen mit paar

weis[e di~junkten abgeschlossenen Hüllen ist~~~~. (G j ) = 0

gleichmäßig bzgl. f-<e .~~'t. :J .

Satz '2:' Is't X = (X,T") ein reg~lärer Hausdorffraum, so impliziert

umgekehrt (v) jede der Bedingungen von Satz 1,' und für
. .

jede Folge (J.A- ) . ,11 regulärer Maße, fü·r welch'e die Zahlen'-
, . I n n€ N

folg~ ~n(G»n~IN für jede regulär offene Menge G konver-

giert, konvergiert ~ri (A) )11'" IN fÜr jede. BoreIsche Menge A

(und durchf" (A) : = Ifm r· (A) ,·AE. T ,wird ein reguläres
"0 . .".~r~ n .. ,

Maß 1"0 auf T definiert) ·
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G· Helmberg : ,Über die Umkehrung des Ergodensatzes von E. Hüpf

. ·-.--Es~ -se:!_~n T ei~ submarkovscher Operator. inL1 CE ;1',~i) bzw.' dual

in LcoCE,'T,Ü) und P;C,D resp. der positive, konservative und

diss'ip~tive TeiJ.. von E bezüglich T und lT.
Sat~ 1: Die foige~den Auss~gertsind äquivalent:

~ )' li QO - ,". 1 ~ 'k .
a v hEL '::t 11m --1 L.' T h f .. ü. "

k ""~oO n-"T ...(c.::.C " " . '

b) P=C und T 1n ~ 0 f~ü.

sati 2: 'Die. folgenden Aussagen sind äquivalent:
, "'1 '~. '. 1 ,;r k

a)' 'Vg € L:3 . 11m ~ L-gT f. ü •.

b) VgeL1 su;;ii~su;"011~gTk C P.
, ~ ~ua n+ ~:::".

,In beiden:Situ~tionen lassen sich die~r~nzwerte ähnlich Wle bei

Chacon-Orns,tein. identifizieren·.

M.Keane~ A cl~ssification ,af stationary measur~s on sequence spaces',

By introducing the nation of a g-~easure,~ characterization of

shift-invari~rit measur~s "on.sequence" spaces is given and a con~
" ,

, .struction, principle" st~rting from a "nice" function' g on the 1>'

sequence space, foran invariant measure r., which is ergodie and
, .." ' g .

'even s't~ongly mixing und'er the shift. Applications a.nd suggestions'

far ,~ppli,cati'o.ns were give~ ln the area ,of harmonie analysis,

,probahi li ty'" theory, ·.ergodic' theory 'and 'statistics.

1\. Jac'obs: Recent' 'resul ts" 'in ergodie theory ( a' survey )

0)' Pre'iiminaries: flows" and m1appings globally inves tigated by

measure-theoretical, t6pological~ differehtial methods. Historical '.

sk~tch. '

.: ".1) Measur~-theoretical isomorphy: Ornstein' S' r,esult:' Bernoulli and
. .

':, even weak Bernoulli (including ergodie finite stat,e Markovia11)

.: m~~sure~ wit~ equal"en~ropy are isomorphic.,~elated topics.

" ,2) Strict 'ergodicity:' Jewett's result: every weakly mixing' system

.can :live in a strictlY ~rgodic set. Krieger' s ext~nsion to ergodie

.. systems w'i'th' fini t,e, entropy. jacobs'. ext'ensi'on to the' continuous"';'

-,time case. The combipatori~l symbol, sequence constructions·' cf

.T~~e, ~orße" Kakutani~ Kea~e, ~acobs, Grillenberger.

,3-) . A*--,homeomorphisms.= . Bowen"s r~sult: the number N of' points .C?f.. ' ," . '. n '.
period n yields lim .!logN for thetopological entropy and" i.ncase

,. . " n ~ n' " ,I , " , •

"~ of 'C~densi ty; of' e?C'act ly one ~nvariant·· prob"abi 1i~y which. giv~s : a:-
.;.., • t

,~-syst~m.

'.."
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4) Sinai ts disper-si ve bi llard on the torus minus a fini t'e number
of .well. disj oint .strictlY ·convex domains is a· K-flow, according
tb Sinai's paper in the Uspekhi 1970.

U. Krengel·: Erzeugende in der Ergode·ntheorie.·

This lect~r~ was a surv~y ~n results of Krieger and ·myself on th~
existence cf finite generators far measure preserving and nonsingular
.transformations and flows. Let T be a no·nsing·ular ·inv·ertible and er
_g?? i ~ trans format ion c;f .a p~o?a~i1ity spac e (X,. ~ 'f-). ~ part i ti on

'.5 :; {A ,.. •., A } 0 f X 1 n tod l S J 0 1 nt me a s u.rabI e set s A. 1 S ca 11e d a
generator if n E· iso generatedup to nullsets by {Tk~l ,.l{=O, !: 1, ~ 2, ...\
and a ~tr.ong· generator if E i8 gen~rated.. up to. nulls'ets by {T~'S; (=0,1,2:, .:I
The e~lstence· cf a gener~tor of Slze n l~ equlvalent to the property
that T is isomorphie to a shift for·a pracess w~th n states. The
process iso deterministic if .and only if ! i's a strang.·generator .

.Theo~em 1· (Krieger): If T is measufe preserving T has a finite gene
rat 0 r i fand 0 n1 y. i f t h.e e nt r 0 p.y h ( T ). 0 f T'i s f.i n i te. The s ma 11 e s t
size· n 'of a g_enerator iso between exp(h(T)) and exp(h(T)-) + 1.
·The6rem 2: Ir T does~'t preserve ariy finite invariant measure equi
,valent to p , th~n there e~ists a strang generator cf size 2. 80th
. theorem.s can be re,fined in that ~. can -be required t9 belang

1
to an

·arbitrary ~Xh~ustive sub~~-algebra g of ~, i.e. a g with T g C g
,such that- { T g, k=O, 1, .•. \ generates E.· ,
Theorem· ?: '.Für - f~~ws l Tt ' :- co <-t ~ c..~} ther~ always .. exi s t s . a s trong gene-
rator cf Slze 2 ln an arbltrary exhaustlve sub-~-algebra. _

Theorem 3 has' ·probabilistic conseque~c~s which seem difficult to
·.ob~ain by ot~er. means. Astationary process (Xk ) with finitely many
sta.tes is ca.lled forwar~ det~rministic if Xi lS a measurable function
of.(Xo',. X_:l' X_?'.... ), l.e. 'lf the G"-algebra generated by (Xo ' X_ 1 , .. )
is,the fulI ~ -algebra. ·This ~s the·qase if and only if the past
tail· c;- -algebra EC-lJO) .equals E. The process (Xk ) is called cornpletely
~nondet~rmini'st ic i f E(-c:IO) is - trivial.- (X k ) is called backward deter-

.. ministic· (completely-nondet.) if the time-rever~ed process (X_ k ) is
~or~ard det~rmini~t~c. ~co~pletelY non~et:) .. It ~s kDown that .. (~k)
1S forward determlnlstlc lf and only lf lt 18 backward. determlnlst1c.,·
Theorem· 3. impl~es ·that f6~ continuou~ tim~ the aitu~tion iso different:
_Th~re exist stati?n~ry process~s (Xt~ with 2.s~ates? th~ pathes of
WhlCh have önly flnl tely many J umps ln any fln1.te tlme-lnterval, and
su,ch. tha.t (X t ) is forward deterministic, b~t .backw'arO c,ompletely non
determ.ini.stiC·. Such a process (X

t
) has ·the interesting' property that

(X
t

)· is forward deterministic, bat every discretesubprocess
·[X &, n=O;t1.,:2, ... ) (S>. O)is f.orward completely ,nondeterrninis-tic.
RePerences ·can be found in my paper on generatbrs in the Proc. of the
Midw.estern Conf. on. Ergodic Theory,.Springer Lec·t. Notes Vol. 160.

P.Mandl.:· Adaptive Steuerung Markovscher Ketten

A,uf 'einer r~arkovkette,. deren übergangswahrscheinlich'kei ten ·von einem
unbekannten· Parameter ~abhängen, wird .eine addiiive.Ertragsfunktion
definiert. Als Kriterium für' die Güte'der .Steuerung wird der mittlere
Ertrag pro Zeitei·nheit verwendet. Ist· d.ie Kette unzerle.gbar, so läßt
si'eh jedem oe: ei.ne optimale stationäre Steuerung .Z'( i; 0') zuordnen (i be
·zeichnet den· Zustand der Ket te). Man nimmt eine. Schät zung oC~ , n= 1,2, ·
(insbesondere die Maximal- . n .
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Likelillö()d-Schä~zung) des tatsäch,lichen 'Wertes oL des unbe'kann-
, \ 'll" 0

te"nPal~anle·ters und bildet die Steuerung 'Z(i ;ot"").· Einige Resu·l-·n ' '
tate zeigen, 'd'aß diese Regel. 1m allg'emeinen .zu guten Steuerun·gen

fCi l,r.. t .

P . A. Meyer: . Appli cat ions of Ray'-, s resalvent s .

The,theory ~f ~ay'~ resolvents (Ray's paper, Ann. of Math. 1959)

has become very ~s~ful in dealing wi~h quit~ ge~er~l' M~rkov pro

cess~s. Examples of a~plications to a right, con~inuous ~trong :

'Markov process ,X are; .. '

a)' C.T.Shih's theorem on the approximation of hitting times. of

sets. by hi -tting times, o.f .finely open sets.

b') Accessibili ty of stopping times: if T' is a stopping time

such that either XT does not exist or X T = XT ' then T is

accessible.

D. vJ. Müller:' Fluktuationen konvergenter Proze·sse

Sei Xl' X2 , •.. eine Folge identisch verteilter unabhängiger Zu-
. fallsvariabler mit EX 1 ·= 0, Exi = 1. Bezeichne Nf: die· (zufällige)

Anzahl der n, für welche I n- 1 (X 1+ ... + X~)I ';'f: (>0). Für f ~ohat ..

f' 2Nt: eine Grenzverteilung ; diese hat die Dichte .,.". ..
f(t):- -tU) - L· . (2'1\,... -1) I o,~ .. 1).L [(e t CL-nd)1) -2J~,-'1 [{+(tCli+t1{) -S l·
hier-bei bezeicl.~~t f+(t) = (2/rrt)1/2 e -1/2t_ ert~(t·) die Grenz- ;J.

. . . ·1 C"Q v..:.

dichte des entsprechendeneinsei t:igen Problems ,erfc(t) =(;F Je- Y dA.\., e
. . 0

~ ist die Diracsehe Delta'funktion. ·f(t). stellt die Dichte der Zu-
00

fallsvariablen So I[IB(U,.t1~ar, die auf einem Wiener-Prozess B mi t

P(B(O)=O)=1·definiert ist,. 'Wesentlich für den Beweis ist d·ie

Identität ..oo.-Cl.' . -A (T(s).-~;;' . .
L (<.:t, ~\) + 'A. \t. T[ IH(s) I ">' B(O) + so] [e . . L ( T(S)'+ a., :\ ~ \.Ls :: '1 J

welche von . -

L (Q. ,A.) =- E:- CL .ex-p (- AS(:'''' I eiß (v..) I. '> l~ ( 0 ') +- v...] l~) ( (1.» ;~ '> (j) ..
. ·..und".. .
T(;)--'~ 4 t v.. ~ s : I I?JC",-.) I .: ßto) +- L\. ~ (.~ + '.(1)
erfüllt wird. Ein analoger ~renzwertsatz gilt für den Prozess· der

, .

-aufeinanderfolgenden Mediane einer Folge von' (ident~sch),,'gleicJ:1-'
. .

mäßi~·ve!teilten. unabhängigen Zufallsvariable~.
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•

A.G.P.M.Nijst: Conditional mean information and conditional

mean entropy :

Let. (X ,'3L,P) be a probability space and Iet-no and22.
1

be

sub-6-fields' of~. Then the ~oncepts of conditional information

an~ con~itional entropy of·~, wi~h respect to~ are weil known.·
~ . 0 . _ .-

Furthermore if T is a measure preserving transformation on

(X,~,P) and ~ is a measurable partition of.X with finite .entropy

because of MacMiIIan#s theore~ the mean informatibn·o~.~ ~s de~

fined as a a. e. and L1-norm limit. Henc.e we ~an speak about the

concepts· cf m·ean information and mean entropy of ~. A defini tion

. of con~i~ional' me~n information 'and conditional mean entropy of

a part~ti~n~ ~ith finite ~ntropy conditiöning by an·in~ariant

~-fieldis given which.generalizes a definition cf Ne~e~. Some

p~opertie~ of conditional m~an informati6h~nd conditional mean

entropy are discussed which lead to a generalization.of.a theorem'

of Neveu ..

R.Py~e: Constr~ctions of a.s. 'convergent 'stochastic processes
. "

A survey on, the literature on constructioDS of partial~sum and

.' empirical processe.s fr.om Brqwnian motion. ·The implici t construc-".
. ,

. ~iöns of Skorokhod, Dudley and Wichura were reviewed, as weIl as

~he ~xplicitconstru6tionsm~de possible bymethodsofseveral

authors 'for stopping Brownian motLo~ to·give specific distrib~

tion~.Assuming fourth ~6men~s, refined co~structionsare pro~

vided by ·StrC3.ssen(1967) and K~iefer, (1969). Generalizations to
, ", " j , '.,

.multidime~sional state and/o~ parameter.spaces· were considered

.. indicating the extensions of'Strassen# s L. I. L. tO the. Iatter. case.

J . P. Raoul t: Lebesg.ue· decompo:3i tiOh of sequences of measures

Let be given· a sequence «Il..n,.t~» ofmeasurable. spaces arid, for

every n, two 6' -finite signed measutres., fk n and:))n ~ We say that

the sequence (f'n) lS, wit~ respect tothesequence (~n),conti-

guous if and only if' I ~" '.. . ._

(.1f !:7 (j).( 31.. 7 0 ) (~ N~ IN) (~ '11.-? N)( V- A'"-~a.n.) [ Iv... 1(A~ ) L:.. 'L :9 Ir:... I(A_) 4:. f J
asymptotlcally orthogo.nal lf and only lf." ..

. ··~S~ C A~L,,1. ....( .Ir ',,:1 (CA,...) ... . I·):~I (A.... ) J == 0 ~ .
.. (., I means tatar varlatlon).

We. sttidy.~xi~tence and uniqtiehe~s~ being given a sequence
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«,0. ,J;!,,)..A,', y ), of a couple «}.A.')" (tL.".)) of sequence's of· mea·-
n n,/n n. . I}) In '

sures' suc11 t11at for every TI, jA-' = J-k' ,,+- LA,'~" ()N') is contiguous
" 'n,/n In In

to (y );, (r") 'is asymptoti'cally orthogonal to (;v ) •
. n, n , n

A topological necessary and sufficient conditi~n of existence

'cf such a de~omposition('is giv,en. We,'also give a suff-icient ,con-:

di tio'n;, uSlng probabilisti~.taols.
, ,

B.Ros~n: A central limit theorem for sampling with uneq~al

probabilities
•

To each i tem s ,. S =: 1, 2, .. ',~ ,N, ln a collection is associat~c'a

variate' 'value a " and a ctraw probability propo'rtionate p .' Iterns
S , ' ,.. s '

are drawn one after the ather without replacement, so that at

,each draw the probabi~ity of drawing item s lS propo~tion~l to

p ~f item s remains in the collection. Let Z be the surn of'the'
s ' :" . n .

variate values i~ a sampIe of'size n. Approximation formulas

"were given for EZ and cov(Z ,Z ).' Furthermore,the J·oint distri-.
. D' ' m n

bution t(Z. ,Z , .. ~, Z ) 18, under general conditions, appro-
. .' n 1 . n 2 n d

xlmately gausslan.

C.L~S~heffer: Limits of projective systems of compact Hatisdorff

spaces connected by submarkov stochastic kerneIs

Let (X." P .. ) I be a directed proj e.ct i ve system ,of compact s'paces,
1 1J '

where the .P .. are continuo~s submarkov dispersion$. Let D, be the
1J ',.category of, Hausdorff spaces with cohtinuous submarkov dispersion~

aS,morphisms.

Theorem: The projective limit {Pi: X -7 Xi} I of such a projective

system always exists in the category D. The 'space X' is " '.

either compact or locallycompact; .it is compact ifföne

has' sup inf n P. · 1 · n)- 0 ; in particular X 18 compact if
• -;L~ Ä, 1 ] 1 '

all t~e P .. are markovian.
1)

K.P.Schnorr: Verteilungsunabhängige Invarianzeigenschaften

von Zufallsfolgen

. Sei X(f'",A) .die Menge der ollektive im Raum der unendlichen bi

nären' Folgen zum W~Maß fk und zu der abzählbaren Menge A ,von' Aus

wahlregeln. Villezeigte 1937, daß es if.l K(r,A) ste~fs Folgen gibt,..
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welche das Gesetz vom iterierten ~ogarithmus nicht erfililen.
. . .

Dennoch läßt"sich ~er· VOD Mises;~che'Ansatz harmo~isch in die

neuere Theori~ der Zufälligkeit (Kolmogo~off, M~rtin-Löf,

Schnorr) einbetten. Die von Mises'schen Kollektive in der

Church'schen Präzisierung erfüllen gerade alle effektive Zufalls-
. . .

gesetze exponentieller Ordnung.'Dies sind für den Statistiker

di~ wichtigst n"Zufallsgesetze. Dagegen ist das Gesetz ,vom ite

riertenLogarithmus nicht von exponentieller Ordnung. Indem man

den Begriff der Auswahlregel ~rweite~t, kanh ~an,Zufall~folgen

d"urch verteilungsunabhäng.ig'e Invarianzeigenschaften ~harakteri-

"~ieren. 'Der' von Mises'sche Ansatz lie~ert 'somit eine "~on mehreren

äquivalenten Definitionen von Zufallsfolgen.

·F.H.Simons: Backward Markov ·processes induced by a measurable

nonsingular transformation

P writt~n ta ihe ieft of a iunction'denotes ~ (sub-) Markov
. . 00, -: '. . . " t-.,.

operator in L (X ;Jt,f') , ar i t~ .ext~ns ion to the cla$ Ei . M (X.,'!f"'-.-,r-) of

nonne~ati~eR~me~surablefunctions; P written to the right of a

func~iort ·denotes the c6rresponding· (sub-) ~a~kov ope~aior :in

.·.L1 (X,7rl,r) or its extension to M+(X,IP..,r). If ro~r,r-oG"...;finite,

. then the~e exis-ts a Markov operator Pro acting from t= 1 to' t =0 ~ :

. .. if and only i~ f"oP' is 6"-finite, and in that case fP;'o = t: (P'G2~o;'~) p))
, .. fol."' all f ~ M (X ,1P.."r) • .. Let T be a· .nonnsingular measur'ab'le trans- "

.. formation on (X ,7f{,t-) and s uppose r .6"-finite on (X, T-1.~). Let P be

the forward process associated wi th T ( pf. = foT for fE 'M + ) .
. ." (J. 'cl) " . "
- The mapping P~~ h =E (0/ ~ . ' is a one-to-öne mapping of the, " JA. . --1~~ .

class 'of al). bgckward proc'esses"tassociated with P and the class·. ",". +
of functions h E M for which h'> 0 and ET-1~h:: 1. Morecwer

fp<- - = .,Lr T h(foT) for all' f E ~+. If r-(X) = 1, T ergodic

m~~~re p~~erving, then P;:o~iS dissipative, unless Pf~ - P;

F.T~psoe: Measu~e spaces connected by correspondences

r: X -:> Y . is a correspondenc~ if r(x), for each x,. is a nonempty

subset o~·Y. When X and Y, assumed ta be topologi6al·space~~ a~e

provided wi th measures· r ;'!f'~(J 1. respecti.vely. a .not ion of measure·

preserving correspondence r: X ~ Y was. introduc~d (r( Y'sB )~,~ B~

~ J'L (rWB ); B~ Y). This .notion was stlldied ·in detail für tipper .
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·serni-continuous. an.c] compact-valu.e"C} correspondences. A tlleorem _.

a~i_JTli ng at the COllS trtlct ion of s tochas t ic proces se s - on ex i stence.

of project.-i.\'e limits für projective sys~ems of rneasure spaces

cbnnected by correspondences was announced.

l-I. \,~lalk: Wa]lrsc}lei'nlichkei'tstheoreti'sche Methoden bei. der

. Approximation durch lineare positive Öperatoren

Zunächst werden auf wahrscheinlichkeitstheoretischem 'Wege der

Korowkinsche Satz .für lineare pos i ti ve Operatoren (mit einer
. .

geringen Zusatzv9raussetzung) und ein weitere~ Resultat be~ies~n.

Dabei ergibt sich, daß eine vo~ Verfasser angegebene hinreichende

Bedingung. zur ...Erf~ssung unbeschränkter Funktionen,. f in Sätzen

KOf'OvJkins.chen Typs bei f >.. 0 auch notwendig ist.
. ,~. .

. FOr. eine unter verwendung von Zufallsvariablen definierte Kla'sse'

.linearer positiver Operatoren werden asymptotisQhe Güteaussagen'

(bei der E~istenz links- 'und rechtsseitiger Ableitungen) mi~ge~

teilt und· als bestmöglich' erkannt, ebenso gleichmäßige Güte'aus-
. . . .

sagen mitHilfe. eines Stetigkeitsmoduls; hierbei wird eine asymp-

tot i sch bes te Konstante ermitt~lt .' Hi lfsmittel sind. z~ntrale

" .Grenzwertsätze, .ins.beso.ndere eine von' FeIler 1968' angegebe.ne Ver

~llgemeinerung'des Satzes von Barry~Esseen.

).

H •. Erigmann (Frankfurt)
o
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