How Many Candles Were
On Your Cake The Last
Time You Thought About

Buying Insurance?

Face it —
it’s been a long
time. Styles
have changed.
So has your fami-
ly, maybe even
your job. And
most likely, the
insurance you
bought then isn’t
enough to cover o
you today. That’s why you need cover-
age that you can easily update as your

life changes — IMS Term Life Insurance.

We Understand You.

Finding insurance that’s right for
you can be difficult and time consum-
ing. But we've done the work for you.
Through our research, we've found a
Term Life Plan designed to help mem-
bers of our profession provide for the
future of their families. What’s more,
with insurance purchased through IMS,
you can be sure that the plan is con-
stantly being evaluated to better meet
the needs of our members.

We’re Flexible.

Updating your insurance doesn’t

have to be a
hassle. With
our Term
Life Plan,
as your
needs
change,
SO can
your coverage. Insurance

through your association is designed to

grow with you — it even moves with
you when you change jobs.

We’re Affordable.

What good would all these bene-
fits be if no one could afford them?
That’s why we offer members the addi-
tional benefit of reasonable rates,
negotiated using our group purchasing
power. Find out more about Term Life
through IMS; call 1 800 424-9883 or, in
Washington, D.C., (202) 457-6820,
between 8:30 a.m. and 5:30 p.m.
Eastern Time.

IMS Insurance
Designed for the way you live today.
And tomorrow.
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The Annual Index to the
Statistical Literature of the World

Current Index to Statistics
APPLICATIONS, METHODS AND THEORY
VOLUME 17 (1991)-NOW AVAILABLE

Approximately 8900 articles from journals and books indexed for 1991.

Complete coverage of 85 core journals in statistics, probability and related fields.
Selected articles indexed from many other journals.

Subject index lists articles alphabetically according to each important word in their
titles, and according to carefully selected key words not appearing in titles.

Author index lists each article under the name of the author.

Reasonable prices:
Volumes 1-11 and 16-18 | 1992 Price | 1993 Price
IMS/ASA Members $20 $25
Individual Nonmembers $40 $50
Institutional Nonmembers $60 $75

The 1993 price will apply to orders received after December 31, 1992. Beginning in
1993, Nonmember Institutions in certain countries, reported by the World Bank as
having low per-capita GNP (ask for list), may order at the Individual Nonmember price.

Special inventory-reduction sale on Volumes 12-15 effective for all purchases of
excess copies through November 1993: $10 per copy.

Published jointly by the Institute of Mathematical Statistics and the American
Statistical Association, Volumes 1-17 are available now at the above prices. Volume
18 (articles published in 1992) is expected in Autumn 1993. Please specify the
applicable rate and volume number(s) desired. Order prepaid from:

Institute of Mathematical Statistics
3401 Investment Boulevard #7
Hayward, California 94545 (USA)



IMS Lecture Notes—Monograph Series Volume 21

Weighted Empiricals and Linear Models
by Hira L. Koul

An empirical process that assigns possible different non-random (random) weights to
different observations is called a weighted (randomly weighted) empirical process.
These processes are as basic to linear regression and autoregression models as the
ordinary process is to one sample models. However, their usefulness in studying
linear regression and autoregression models has not been fully exploited. This
monograph addresses this question to a large extent.

Contents

Introduction
Weighted empirical processes; M-, R-, and scale estimators; Minimum distance
estimators and goodness-of-fit tests; Randomly weighted empirical processes

Asymptotic Properties of Weighted Empiricals
Introduction; Weak convergence; Asymptotic uniform linearity (A.U.L.) of residual
w.e.p.’s; Some further probabilistic results for w.e.p.’s

Linear Rank and Signed Rank Statistics
Introduction; AUL of linear rank statistics; AUL of linear signed rank statistics;
Weak convergence of rank and signed rank w.e.p.’s

M, R, and Some Scale Estimators
Introduction; M-estimators; Distribution of some scale estimators; R-estimators;
Estimation of Q(f)

Minimum Distance Estimators
Introduction; Definitions of M. D. estimators; Finite sample properties and
existence; Asymptotics of minimum dispersion estimators: A general case;
Asymptotic uniform quadraticity; Asymptotic distributions, efficiencies, and
robustness

Goodness-of-Fit Tests for the Errors
Introduction; The supremum distance tests; L2-distance tests; Testing with
unknown scale; Testing for symmetry of the errors

Autoregression
Introduction; Asymptotic uniform linearity of Wh and Fn; GM- and R-estimators;
M.D. Estimation; Goodness-of-fit testing

Appendix

Bibliography
Pages .................. X+264
Listprice ................. $30
IMS member price .......... $18

Order prepaid from:
Institute of Mathematical Statistics
3401 Investment Boulevard, Suite 7
Hayward, California 94545 (USA)



IMS Lecture Notes-Monograph Series Volume 22

Stochastic Inequalities
Moshe Shaked and Y. L. Tong, Editors

Proceedings of the Joint AMS-IMS-SIAM Summer Research Conference on Stochastic Inequalities,
Seattle, Washington, July 1991. The conference focused on the recent developments in the theory and
applications of stochastic inequalities with special emphasis on convexity-related, majorization-related
inequalities and stochastic convexity; dependence-related probability and moment inequalities;
inequalities in multivariate distributions and multivariate analysis; inequalities in reliability theory and
queuing theory; and, applications in business and economics, operations research, and other related
fields. This volume is a collection of papers based on the lectures given at the conference.

Contents

Inequalities for rare events in time-reversible Markov chains Iby D. J. Aldous & M. Brown; Skewness
and kurtosis orderings: An introduction by B. C. Arnold & R. A. Groeneveld; Stochastic inequalities for a
redundancy enchancement to a series or parallel system by P. J. Boland; Some remarks on a notion of
positive dependence, association, and unbiased testing by A. Cohen & H. B. Sackrowitz; Further
aspects of the comparison of two groups of ranked objects by matching in pairs by H. A. David & J. Liu;
Inequalities for the parameters lambda(F), mu(F) with applications in nonparametric statistics by C.
Dorado & M. Hollander; Orderings arising from expected extremes, with an application by P. J. Downey
& R. S. Maier; A group action on covariances with applications to the comparison of linear normal
experiments by M. L. Eaton; The role of a module in the failure of a system by E. El-Neweihi & J.
Sethuraman; Extreme order statistics for a sequence of dependent random variables by J. Glaz;
Partitioning inequalities in probability and statistics by T. P. Hill; Matrix extremes and related stochastic
bounds by D. R. Jensen; Generalized majorization orderings and applications by H. Joe; Multivariate
majorization by positive combinations by H. Joe & J. Verducci; Covariance spaces for measures on
polyhedral sets by J. H. B. Kemperman & M. Skibinsky; Hyperbolic-concave functions and
Hardy-Littlewood maximal functions by R. P. Kertz & U. Rosler; Lower bounds on multivariate
distributions with preassigned marginals by S. Kotz & J. P. Seeger; Dependence of stable random
variables by M.-L. Ting Lee, S. T. Rachev, & G. Samorodnitsky; A multivariate stochastic ordering by
the mixed descending factorial moments with applications by C. Lefevre & P. Picard; Allocation through
stochastic Schur convexity and stochastic transposition increasingness by L. Liyanage & J. George
Shanthikumar; Extremal problems for probability distributions: A general method and some examples by
L. Mattner; Concentration inequalities for multivariate distributions Il: Elliptically contoured distributions
by M. D. Perlman; Inequalities on expectations based on the knowledge of multivariate moments by A.
Prekopa; On FKG-type and permanental inequalities by Y. Rinott & M. Saks; Optimal stopping values
and prophet inequalities for some dependent random variables by Y. Rinott & E. Samuel-Cahn; Some
applications of monotone transformations in statistics by A. R. Sampson; Secretary problems as a
source of benchmark bounds by S. M. Samuels; Comparison of experiments of some multivariate
distributions with a common marginalby M. Shaked & Y. L. Tong; On the bias of the jackknife estimate
of variance by R. A. Vitale

Pages ................. xvi+411
Listprice ................. $40
IMS member price .......... $24

Order prepaid from:
Institute of Mathematical Statistics
3401 Investment Boulevard, Suite 7

Hayward, California 94545 (USA)



The Annals of Applied Probability
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Articles
Capacity of ATM switches. . .« v« v v v v v v v v v I. Iscog, D. McDoNALD AND K. QIAN
On the speed of convergence in first-passage percolation. . . . .. ... . HARRY KESTEN
Markov models of steady crystal growth .......... D. J. GATES AND M. WESTCOTT
The philosophers’ process: An ergodic reversible nearest particle system
BERNARD YCART
Optimal control and replacement with state-dependent failure rate:
Dynamic programming . . . . ARTHUR C. HEINRICHER AND RICHARD H. STOCKBRIDGE
Optimal control and replacement with state-dependent failure rate: An
invariant measure approach . ARTHUR C. HEINRICHER AND RICHARD H. STOCKBRIDGE
Stratigraphy of a random acyclic directed graph: The size of trophic
levels in the cascade model. . . . . ... ..... Tomasz Luczak AND JOEL E. COHEN
Production control in a failure-prone manufacturing system: Diffusion
approximation and asymptotic optimality
ELENA V. KRICHAGINA, SHELDON X. C. Lou, SURESH P. SETHI AND MICHAEL I. TAKSAR

Asymptotic distribution of the normal sample range
PETER C. MATTHEWS AND ANDREW L. RUKHIN

Parametric signal modelling using Laguerre filters . . . B. WAHLBERG AND E. J. HANNAN
Prediction of stationary max-stable processes
RICHARD A. DAvIS AND SIDNEY 1. RESNICK
The average performance of the greedy matching algorithm
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