THE ANNALS
of
PROBABILITY

AN OFFICIAL JOURNAL OF THE
INSTITUTE OF MATHEMATICAL STATISTICS

VOLUME 16

1988

Institute of Mathematical Statistics is collaborating with JSTOR to digitize, preserve, and extend access to [Pz

The Annals of Probability. RIKOAN
www.jstor.org




CONTENTS OF VOLUME 16

Special Invited Papers and Articles

ALGOET, PAUL H. AND COVER, THOMAS M. A sandwich proof of
the Shannon-McMillan-Breiman theorem ..............
ALGOET, PAUL H. AND COVER, THOMAS M. Asymptotic optimal-
ity and asymptotic equipartition properties of log-optimum
investment ............ ... ... i i i i
ANDJEL, ENRIQUE D. A correlation inequality for the symmetric
exXClusion Process . . ..o vttt i e i e e e
ANDJEL, ENRIQUE D. A zero or one law for one dimensional
random walks in random environments .................
ANDJEL, ENRIQUE D. The contact process in high dimensions . . .
ARIMOTO, AKIO. Approximation of the finite prediction for a
weakly stationary process ............ .. i,
ATHREYA, K. B. On the maximum sequence in a critical branch-
I PrOCESS .« o vttt ieee ittt i ineeeeenneeeannnns .
AvrAM, FLORIN. Weak convergence of the variations, iterated
integrals and Doléans-Dade exponentials of sequences of semi-
martingales ............ ... i i i i
Bail, Z. D. AnD YIN, Y. Q. Convergence to the semicircle law . . . .
Barl, Z. D. AND YIN, Y. Q. Necessary and sufficient conditions for
almost sure convergence of the largest eigenvalue of a Wigner
4071 7 o b QR
BALKEMA, A. A. AND DE HaaN, L. Almost sure continuity of
stable moving average processes with index less than one .
BarLow, M. T. Necessary and sufficient conditions for the conti-
nuity of local time of Lévy processes ...................
Bass, RICHARD F. Probability estimates for multiparameter
Brownian processes . . ..... .ottt e
BERG, CHRISTIAN. The cube of a normal distribution is indeter-
MINAte . ....itiitiiiiitiitiiintennaarenaaeaanns
BERGER, MARC A. A Malliavin-type anticipative stochastic cal-
CUlUS ..o i i i i e ettt e
BERMAN, SIMEON M. Extreme sojourns of diffusion processes . . .
BHATTACHARYA, RABI N. AND LEE, OESOOK. Asymptotics of a
class of Markov processes which are not in general irreducible .
BIRKEL, THOMAS. Moment bounds for associated sequences . . ..
BIRKEL, THOMAS. On the convergence rate in the central limit
theorem for associated processes ......................
BLock, HENRY W. AND FANG, ZHAOBEN. A multivariate exten-
sion of Hoeffding’slemma ............... ..o,
BoLAND, PHILIP J., PROSCHAN, FRANK AND TONG, Y. L. Moment
and geometric probability inequalities arising from arrange-
ment increasing functions ............. ... .o

BRADLEY, RICHARD C. A central limit theorem for stationary'

p-mixing sequences with infinite variance . ...............
iii

899-909

876-898

717-721

722-729
1174-1183

355-360

502-507

246-250

863-875

1729-1741

333-343

1389-1427

251-264

910-913

231-245
361-374

1333-1347
1184-1193

1685-1698

1803-1820

407-413

313-332



iv INDEX

BRrROWN, LAWRENCE D. AND RINOTT, YOSEF. Inequalities for mul-
tivariate infinitely divisible processes .. .................
BurDpzY, KRzYszZTOF. On Brownian paths connecting boundary
01001 01
CARMONA, RENE AND NUALART, DAvID. Random nonlinear wave
equations: Propagation of singularities. .................
CARVERHILL, ANDREW. Conditioning a lifted stochastic system in
aproductspace...........ciiiiiiiiiiiiiiiiie.,
CHEN, Louis H. Y. The central limit theorem and Poincaré-type
inequalities . . .......... .. i i i i i .
COVER, THOMAS M. AND ALGOET, PAUL H. A sandwich proof of
the Shannon-McMillan-Breiman theorem ..............
COVER, THOMAS M. AND ALGOET, PAUL H. Asymptotic optimal-
ity and asymptotic equipartition properties of log-optimum

investment ............. . . i i e i
Cox, J. T. Some limit theorems for voter model occupation
190 ¢ 0 =1

CsORGO, MIKLOS AND HORVATH, LAjos. On the distributions of
L, norms of weighted uniform empirical and quantile pro-
€SSBS & v vttt ttttate e e et ..

CsORGO, SANDOR, HAEUSLER, ERICH AND MASON, DAVID M. The
asymptotic distribution of trimmedsums ................

DaLEY, D. J. Tight bounds on the exponential approximation of
some aging distributions ............... ... .. ... ...,

Davis, BURGESS AND SALISBURY, THomAs S. Connecting
Brownianpaths .............. ... ... ... . . ...

DE ACOSTA, A. Large deviations for vector-valued functionals of a
Markov chain: Lowerbounds ........................

DEBLASSIE, R. DANTE. Doob’s conditioned diffusions and their
lifetimes . .. ... i i i i i e

DE HaAN, L. AND BALKEMA, A. A. Almost sure continuity of
stable moving average processes with index less thanone . ...

DEN HOLLANDER, W. TH. F. Mixing properties for random walk
INTandom SCENErY . . ..ot iii it iii i eeine e

DEUSCHEL, JEAN-DOMINIQUE. Central limit theorem for an in-
finite lattice system of interacting diffusion processes . ......

DovYLE, PETER G., SHEPP, L. A. AND FisHBURN, PETER C. The
match set of a random permutation has the FKG property . . .

Duruls, PAUL. Large deviations analysis of some recursive al-
gorithms with state dependentnoise ...................

DURRETT, RICHARD AND Liu, X1U-FANG. The contact process on
afiniteset ........ ... i e

DURRETT, RICHARD AND SCHONMANN, ROBERTO H. The contact
processonafiniteset. II . ...........................

642-657

1034-1038

730-751

1840-1853

300-304

899-909

876-898

1559-1569

142-161

672-699

414-423

1428-1457

925-960

1063-1083

333-343

1788-1802

700-716

1194-1214

1509-1536

1158-1173

1570-1583



INDEX

DyNKIN, E. B. Regularized self-intersection local times of planar
Brownianmotion ............... ... . i,
DyYNKIN, E. B. Self-intersection gauge for random walks and for
Brownianmotion ............... ... . i ..,
EiNMAHL, JOHN H. J. AND MAsON, Davib M. Laws of the iterated
logarithm in the tails for weighted uniform empirical pro-
CBSSES & o vt v vt etae e et
EINMAHL, JOHN H. J. AND MasoN, Davip M. Strong limit theo-
rems for weighted quantile processes ...................
EINMAHL, JOHN H. J. AND VAN ZUIJLEN, MARTIEN C. A. Strong
bounds for weighted empirical distribution functions based on
uniformspacings. . ......... .. i i i e
ErLis, RICHARD S. Inequalities for multivariate compound
Poisson distributions . . . ............. ... .. . ...,
ELL1s, RICHARD S. Large deviations for the empirical measure of
a Markov chain with an application to the multivariate em-
piricalmeasure . ......... .. .. i i .

FALK, M. aND REIss, R.-D. Independence of order statistics . . . .

FaNG, ZHAOBEN AND BLock, HENRY W. A multivariate exten-
sion of Hoeffding’slemma ...........................
FILL, JAMES ALLEN. Bounds on the coarseness of random sums . .
FisHBURN, PETER C., DOYLE, PETER G. AND SHEPP, L. A. The
match set of a random permutation has the FKG property . . .
F1TzsiMMONSs, P. J. AND TAKSAR, MICHAEL. Stationary regenera-
tive sets and subordinators ............ ... ...,
FOLLMER, HaNs AND OREY, STEVEN. Large deviations for the
empirical field of a Gibbsmeasure .....................
GaNDoOLFI, A., KEANE, M. AND Russo, L. On the uniqueness of
the infinite occupied cluster in dependent two-dimensional site
percolation . .......... it e e .
GAWRONSKI, WOLFGANG. Asymptotic forms for the derivatives of
one-sided stablelaws . .. ........... ... .. ... ...
GETOOR, R. K. Killing a Markov process under a stationary
measure involvescreation ............. .. i
GOLDEN, K., GOLDSTEIN, S. AND LEBOWITZ, J. L. Nash estimates
and the asymptotic behavior of diffusions ...............
GOLDSTEIN, S., LEBOWITZ, J. L. AND GOLDEN, K. Nash estimates
and the asymptotic behavior of diffusions ...............
GOODMAN, VICTOR. Characteristics of normal samples ........
GORDON, YEHORAM. Gaussian processes and almost spherical sec-
tions of convexbodies ............ ... .. i
HAEUSLER, ERICH. On the rate of convergence in the central limit
theorem for martingales with discrete and continuous time . . .
HAEUSLER, ERICH AND J00s, KONRAD. A nonuniform bound on
the rate of convergence in the martingale central limit
theorem ...... ... ... . i i e

126-141

1623-1643

108-125
658-661
1496-1508
854-862

1803-1820
1644-1664

1194-1214

1299-1305

961-977

1147-1157
1348-1364

564-585
1127-1146

1127-1146
1281-1290

180-188

275-299

1699-1720



vi INDEX

HAEUSLER, ERICH, MasoN, DAviD M. AND CSORGO, SANDOR.
The asymptotic distribution of trimmed sums ............

HaLL, PETER. On the effect of random norming on the rate of
convergence in the central limit theorem ................
HALL, PETER. Rate of convergence in bootstrap approximations .
HANSEN, BJORN G. On log-concave and log-convex infinitely di-
visible sequences and densities . . ......................
HoRrvATH, LAJOS AND CsORGO, MIKLOS. On the distributions of
L, norms of weighted uniform empirical and quantile pro-
CESSES & v v v v v vveneeeeeeenae e

Hu, K. Y. A generalization of Kolmogorov’s extension theorem
and an application to the construction of stochastic processes
with random timedomains ..........................

Iscog, I. On ‘the supports of measure-valued critical branching
Brownianmotion ............... ... . . i ..

Jacop, JEAN AND PROTTER, PHILIP. Time reversal on Lévy pro-
CESSES v v vt vt vttt e

JAMES, BARRY, JAMES, KANG LING AND SIEGMUND, DAvID. Con-
ditional boundary crossing probabilities, with applications to
change-pointproblems .............. .00 i,

JAMES, KANG LING, SIEGMUND, DAVID AND JAMES, BARRY. Con-
ditional boundary crossing probabilities, with applications to
change-point problems .............. .00 iiiienn.

JANSON, SVANTE. Normal convergence by higher semiinvariants
with applications to sums of dependent random variables and
random graphs . ... ... ..ttt i e e

Joos, KONRAD AND HAEUSLER, ERICH. A nonuniform bound on
the rate of convergence in the martingale central limit
theorem .........ciiiiiiiiiiiiiiiiiiiieeneenns

KALLENBERG, OLAV. Spreading and predictable sampling in ex-
changeable sequences and processes . ............cc00u...

KARLIN, SAMUEL AND OsT, FRIEDEMANN. Maximal length of
common words among random letter sequences ...........

Kaspi, H. Random time changes for processes with random birth
anddeath .. ....... ... ittt iiininnnnnn

Kaspl, H. AND MAISONNEUVE, B. Regenerative systems on the
realline ......... ...t i e i

KAUFMAN, ROBERT AND WU, JANG-MEI. An example on highly
singular parabolicmeasure .............. . 0.,

KEANE, M., Russo, L. AND GANDOLFI, A. On the uniqueness of
the infinite occupied cluster in dependent two-dimensional site
percolation . ............ ... ... ... S,

KEY, ErIc S. Lyapunov exponents for matrices with invariant
SUDSPACES « . v vt v tiieiit i i e e e

672-699

1265-1280
1665-1684

1832-1839
142-161

222-230
200-221

620-641
825-839
825-839
305-312

1699-1720
508-534
535-563
586-599

1306-1332

1821-1831

1147-1157

1721-1728



INDEX

KrAss, MICHAEL J. A best possible improvement of Wald’s equa-
17 ) « L
KRAKOWIAK, WIESLAW AND SZULGA, JERZY. A multiple stochas-
tic integral with respect to a strictly p-stable random
IMEASUTE . o v vt v v e evte e oo e eeennnnneeeeeenennnnnnns
Kurtz, T. G. AND OcONE, D. L. Unique characterization of
conditional distributions in nonlinear filtering ............
LA, TzeE LEUNG. Boundary crossing problems for sample means .
LALLEY, S. AND SELLKE, T. Traveling waves in inhomogeneous
branching Brownianmotions. I .......................
LEADBETTER, M. R. AND Ro0TZEN, HOLGER. Extremal theory
for stochastic processes ............... .. ...
LEBOWITZ, J. L., GOLDEN, K. AND GOLDSTEIN, S. Nash estimates
and the asymptotic behavior of diffusions ...............
LEDOUX, M. AND TALAGRAND, M. Characterization of the law of
the iterated logarithm in Banach spaces . . ...............
LEE, OESOOK AND BHATTACHARYA, RABI N. Asymptotics of a
class of Markov processes which are not in general irreducible .
LEE, TzoNG-Yow. Large deviations for noninteracting infinite
particlesystems . ..........ccctttiiiiniiiiiee s
LE GALL, JEAN-FRANGOIS. Fluctuation results for the Wiener
SAUSAZE « « v v v vt e e eeeeennnneeeeeeennnnnnaeaeeeens
Liao, MiING. Hitting distributions of small geodesic spheres .
Liu, X1U-FANG AND DURRETT, RICHARD. The contact process on

afiniteset ............ i i i
MAISONNEUVE, B. AND Kaspi, H. Regenerative systems on the
realline ......... ... .. . i i it
MALLER, R. A. Asymptotic normality of trimmed means in higher
dimensions . .........c.iitiitiiiiii i e e,

MasoN, Davip M., Cs6RGO, SANDOR AND HAEUSLER, ERICH.
The asymptotic distribution of trimmed sums ............
MasoN, DAviID M. AND EINMAHL, JOHN H. J. Laws of the iterated
logarithm in the tails for weighted uniform empirical pro-
CESSES & v v v v e e ie et e e
MasoN, Davib M. AND EINMAHL, JOHN H. J. Strong limit theo-
rems for weighted quantile processes ...................
MATTHEWS, PETER. Covering problems for Brownian motion on
SpPheres . . ...t e e i e e
MATTHEWS, PETER. Covering problems for Markov chains .....
Mazziorto, G. Two-parameter Hunt processes and a potential
theory . ...t it ittt
MERzBACH, ELY AND NUALART, DAVID. A martingale approach
to point processesintheplane . . ......................
MIAMEE, A. G. On the Wiener—Masani algorithm for finding the
generating function of multivariate stochastic processes . . ...

840-853

764-777

80-107
375-396

1051-1062

431-478

1127-1146

1242-1264

1333-1347

1537-1558

991-1018
1039-1050

1158-1173

1306-1332

1608-1622

672-699

126-141

1623-1643

189-199
1215-1228

600-619

265-274

1854-1859



viii INDEX

NoLAN, DEBORAH AND POLLARD, DAVID. Functional limit theo-

1ems fOr U-Processes . ... ...cvvvvevnnennerennnnnnnns
NoLAN, JoHN P. Path properties of index-8 stable fields . ... ...
NUALART, DAVID AND CARMONA, RENE. Random nonlinear wave
equations: Propagation of singularities . . . ...............
NUALART, DAVID AND MERZBACH, ELY. A martingale approach
to point processesintheplane . .......................

OcoNEg, D. L. aND Kurtz, T. G. Unique characterization of
conditional distributions in nonlinear filtering ............
OELSCHLAGER, KARL. Homogenization of a diffusion process in a
divergence-freerandom field ...................... ...
OMEY, E. Rates of convergence for densities in extreme value
theory . ...t i e e e e
OREY, STEVEN AND FOLLMER, HANs. Large deviations for the
empirical field of a Gibbsmeasure .....................
OREY, STEVEN AND PELIKAN, STEPHAN. Large deviation princi-
ples for stationary processes ............ 0.,
OsT, FRIEDEMANN AND KARLIN, SAMUEL. Maximal length of
common words among random letter sequences ...........
PELIKAN, STEPHAN AND OREY, STEVEN. Large deviation princi-
ples for stationary processes ............. . ...
PEMANTLE, ROBIN. Phase transition in reinforced random walk
and RWREontrees .............. ... ...,
PERKINS, EDWIN A. AND TAYLOR, S. JAMES. Measuring close
approaches on a Brownianpath .......................
PINsKY, Ross G. A mini-max variational formula giving neces-
sary and sufficient conditions for recurrence or transience of
multidimensional diffusion processes ...................
PoLLARD, DAvID AND NOLAN, DEBORAH. Functional limit theo-
1ems for U-Processes . .. ..o vvveiinnneeeneeennennns
PRrosCHAN, FRANK, ToNG, Y. L. AND BoLAND, PHILIP J. Moment
and geometric probability inequalities arising from arrange-

ment increasing functions ............ ... .. L,
PROTTER, PHILIP AND JAcOD, JEAN . Time reversal on Lévy pro-
CESSLS o ¢ o o o ¢ o o o s o 0 o o s s s s s o0 s s s e s s s et s e s e eeeeeen

REIss, R.-D. AND FALK, M. Independence of order statistics . . . .
RINOTT, YOSEF AND BROWN, LAWRENCE D. Inequalities for mul-
tivariate infinitely divisible processes . ..................
ROBERTSON, JAMES B. AND SIMONS, STEPHEN. A de Finetti theo-
rem for a class of pairwise independent stationary processes . .
RooTZEN, HOLGER AND LEADBETTER, M. R. Extremal theory for
stochastic processes . . .. ...covviiiii it
ROSEN, JAY. Continuity and singularity of the intersection local
time of stable processesin R2. . .......................

1291-1298
1596-1607

730-751

265-274

80-107

1084-1126

479-486

961-977

1481-1495

535-563

1481-1495

1229-1241

1458-1480

662-671

1291-1298

407-413

620-641
854-862

642-657

344-354

431-478

75-79



INDEX

Russo, L., GANDOLFI, A. AND KEANE, M. On the uniqueness of
the infinite occupied cluster in dependent two-dimensional site
percolation . ........ ... .. ... i i i

Russo, RaLpH P. Strong laws for quantiles corresponding to
moving blocks of random variables . .. ..................

SALISBURY, THoMAs S. AND Davis, BURGEss. Connecting
Brownianpaths ............ ... ... .. . i i,

SAMORODNITSKY, GENNADY. Continuity of Gaussian processes . .

SANzZ, MARTA. Local time for two-parameter continuous martin-
gales with respect to the quadratic variation .............

SCHONMANN, ROBERTO H. AND DURRETT, RICHARD. The contact
processonafiniteset. II ............................

SELLKE, T. AND LALLEY, S. Traveling waves in inhomogeneous
branching Brownianmotions. I .......................

SHANTHIKUMAR, J. GEORGE. DFR property of first-passage times
and its preservation under geometric compounding . ........

SHEPP, L. A., FISsHBURN, PETER C. AND DOYLE, PETER G. The
match set of a random permutation has the FKG property . . .

SIEGMUND, DAVID. Approximate tail probabilities for the max-
ima of somerandomfields . ..........................

SIEGMUND, DAvVID, JAMES, BARRY AND JAMES, KANG LING. Con-
ditional boundary crossing probabilities, with applications to
change-pointproblems ................ ... 0.

SIMONS, STEPHEN AND ROBERTSON, JAMES B. A de Finetti theo-
rem for a class of pairwise independent stationary processes .

SLABY, M. On the upper bound for large deviations of sums of
iid.randomvectors ............c.iiiiiiiiiiinaaa

STEELE, J. MICHAEL. Growth rates of Euclidean minimal span-
ning trees with power weightededges . . .................

SzZULGA, JERZY AND KRAKOWIAK, WIESLAW. A multiple stochas-
tic integral with respect to a strictly p-stable random
TNEASUIE . o vt v v e vne e ee s eennonaeesennneeeeaeennnns

TAKSAR, MICHAEL AND F11ZsIMMONS, P. J. Stationary regenera-
tive sets and subordinators .................... ... ...

TALAGRAND, MICHEL. Necessary conditions for sample bounded-
ness of p-stable processes ........... ... .. i .,

TALAGRAND, MICHEL. The structure of sign-invariant GB-sets
and of certain Gaussianmeasures .....................

TALAGRAND, M. AND LEDOUX, M. Characterization of the law of
the iterated logarithm in Banach spaces.................

TAYLOR, S. JAMES AND PERKINS, EDWIN A. Measuring close
approachesona Brownianpath.......................

THORISSON, HERMANN. Backward limits ..................

TONG, Y. L., BoLAND, PHILIP J. AND PROSCHAN, FRANK. Moment
and geometric probability inequalities arising from arrange-
ment increasing functions ............. ... .. 0 oL,

1147-1157

162-171

1428-1457
1019-1033

778-792

1570-1583

1051-1062

397-406

1194-1214

487-501

825-839

344-354

978-990

1767-1787

764-777
1299-1305
1584-1595

172-179
1242-1264
1458-1480

914-924

407-413



X INDEX

VAN ZULJLEN, MARTIEN C. A. AND EINMAHL, JOHN H. J. Strong
bounds for weighted empirical distribution functions based on
uniform spacings . . . ... oottt i e e

WEBER, MICHEL. Stochastic processes with value in exponential
typeOrliczspaces . .......ccvviiiiiiiiiiiiiiann

Wu, JANG-MEI AND KAUFMAN, ROBERT. An example on highly
singular parabolicmeasure .................. .. .. ...

YANG, WEI-SHIH. The generators of a Gaussian wave associated
with the free Markovfield ... .......... ... ... .. .. ...

YN, Y. Q. AND Bal, Z. D. Convergence to the semicircle law . .

YIN, Y. Q. AND Bar, Z. D. Necessary and sufficient conditions for
almost sure convergence of the largest eigenvalue of a Wigner
140721 7 o b. QP

ZAHLE, M. Random cell complexes and generalised sets........

ZHANG, CUN-HUI. A nonlinear renewal theory ..............

Book Reviews

GAENSSLER, PETER. Review of Empirical Processes with Appli-
cations to Statistics by Galen R. Shorack and Jon A. Wellner .
SINE, ROBERT. Review of Ergodic Theorems by Ulrich Krengel .

Correction

SERF0zO, RiCHARD F. Compound Poisson approximations for
sums of random variables ................ .. ... .. ...,

108-125
1365-1371
1821-1831

752-763

863-875

1729-1741
1742-1766
793-824

1372-1388
424-428

429-430



