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IMS Lecture Notes—Monograph Series Volume 11
Series Editor, Shanti S. Gupta

Group Representations in Probability and Statistics
by Persi Diaconis

This monograph is an expanded version of lecture notes delivered over the past eight
years at Harvard, Stanford, and Ohio State Universities delving into the uses of group
theory, particularly non-commutative Fourier analysis, in probability and statistics. It
presents useful tools for applied problems and develops familiarity with one of the
most active areas in modem mathematics.

Contents

Introduction

Basics of Representations and Characters
Definitions and examples; The basic theorems; Decomposition of the regular
representation and Fourier inversion; Number of irreducible representations;
Products of groups

Random Walks on Groups
Examples; The basic setup; Some explicit computations; Random transpositions;
The Markov chain connection; Random walks on homogeneous spaces and
Gelfand pairs; Some references; First hitting times

Probabilistic Arguments
Introduction—strong uniform times; Examples of strong uniform times; A closer
look at strong uniform times; An analysis of real riffle shuffles; Coupling; First hits
and first time to cover all; Some open problems on random walk and strong
uniform times

Examples of Data on Permutations and Homogeneous Spaces
Permutation data; Partially ranked data; The d-sphere Sd; Other groups;
Statistics on groups

Metrics on Groups, and Their Statistical Uses
Applications of metrics; Some metrics on permutations; General constructions of
metrics; Metrics on homogeneous spaces; Some philosophy

Representation Theory of the Symmetric Group

Construction of the irreducible representations of the symmetric group; More on
representations of Sp

Spectral Analysis

Data on groups; Data on homogeneous spaces; Analysis of variance; Thoughts
about spectral analysis

Models
Exponential families from representations; Data on spheres; Models for

permutations and partially ranked data; Other models for ranked data; Theory
and practical details
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Listprice ................. $30
IMS member price .......... $18

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

Hayward, California 94545 (USA)



CALL FOR PAPERS

THE ANNALS OF APPLIED PROBABILITY
Volume 1, Number 1, February 1991

The Institute of Mathematical Statistics will publish
the first issue of its new journal, The Annals of
Applied Probability, in February 1991.

In addition to welcoming papers in all the traditional
areas of applied probability, the new Annals
particularly hopes to attract work that develops and
deepens the interplay of probability and other fields,
including computer science, finance, network
modeling, and biology.

Submissions are now being considered for
publication and should be directed to:

J. Michael Steele, Editor

School of Engineering and Applied Science
E-220 Engineering Quadrangle

Princeton University

Princeton, NJ 08544 (USA)

Four copies should be submitted and authors are
requested to follow the instructions which appear at
the front of each issue of The Annals of Probability
or The Annals of Statistics.
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CBMS Regional Conference Series
in Probability and Statistics
Volume 1

GROUP Sponscrd by e

Conference Board of the Mathematical Sciences

Supported by the
IN A National Science Foundation

Published by the

AP P LICATION S g‘:g‘x of Mathematical Statistics

American Statistical Association

IN These lecture notes result from the CBMS/NSF
Regional Conference held at the University of
Michigan in June 1987. Topics in invariance with
applications in statistics are discussed in nine )
S T ATIS TIC S chapters—including integrals and the Haar
measure, group actions and relatively invariant
integrals, invariant statistical methods, models
invariant under compact groups, decomposable
measures, invariant decision problems, random

orthogonal matrices, finite deFinetti style
theorems, and finite deFinetti style theorems for

Morris L. Eaton inear modek
University of Minnesota

The Institute of Mathematical Statistics and the American Statistical Association are proud to announce the publication
of this new Series. The volumes in this Series are based on the CBMS/NSF regional research conferences and join
SIAM’s CBMS Series in Applied Mathematics and AMS’s CBMS Series in Mathematics. Volume 1 will be available late
in 1989 with one volume expected per year thereafter.

ListPrice . .. ...................... $25
IMS/ASA/CBMS Member Price . . .......... $15
Institutional standing orders to this Series provide for advance notification of publication dates for each volume and

access to prepublication discounts of 20%. Members of IMS, ASA, and CBMS societies receive a 40% discount.
Prepaid orders for individual volumes and requests for standing order enrollment should be sent to:

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



