
Measuring Risk Aversion

Full text available at: http://dx.doi.org/10.1561/0700000006



Measuring Risk Aversion

Donald J. Meyer
Western Michigan University

Department of Economics
Kalamazoo, MI 49008, USA

donald.meyer@wmich.edu

Jack Meyer
Michigan State University
Department of Economics

East Lansing, MI 48824, USA
jmeyer@msu.edu

Boston – Delft

Full text available at: http://dx.doi.org/10.1561/0700000006



Foundations and Trends R© in
Microeconomics

Published, sold and distributed by:
now Publishers Inc.
PO Box 1024
Hanover, MA 02339
USA
Tel. +1-781-985-4510
www.nowpublishers.com
sales@nowpublishers.com

Outside North America:
now Publishers Inc.
PO Box 179
2600 AD Delft
The Netherlands
Tel. +31-6-51115274

A Cataloging-in-Publication record is available from the Library of Congress

The preferred citation for this publication is D.J. Meyer and J. Meyer, Measuring
Risk Aversion, Foundation and Trends R© in Microeconomics, vol 2, no 2, pp 107–203,
2006

Printed on acid-free paper

ISBN: 1-933019-92-1
c© 2006 D.J. Meyer and J. Meyer

All rights reserved. No part of this publication may be reproduced, stored in a retrieval
system, or transmitted in any form or by any means, mechanical, photocopying, recording
or otherwise, without prior written permission of the publishers.
Photocopying. In the USA: This journal is registered at the Copyright Clearance Cen-
ter, Inc., 222 Rosewood Drive, Danvers, MA 01923. Authorization to photocopy items for
internal or personal use, or the internal or personal use of specific clients, is granted by
now Publishers Inc for users registered with the Copyright Clearance Center (CCC). The
‘services’ for users can be found on the internet at: www.copyright.com
For those organizations that have been granted a photocopy license, a separate system
of payment has been arranged. Authorization does not extend to other kinds of copying,
such as that for general distribution, for advertising or promotional purposes, for creat-
ing new collective works, or for resale. In the rest of the world: Permission to photo-
copy must be obtained from the copyright owner. Please apply to now Publishers Inc.,
PO Box 1024, Hanover, MA 02339, USA; Tel. +1 781 871 0245; www.nowpublishers.com;
sales@nowpublishers.com
now Publishers Inc. has an exclusive license to publish this material worldwide. Permission
to use this content must be obtained from the copyright license holder. Please apply to now
Publishers, PO Box 179, 2600 AD Delft, The Netherlands, www.nowpublishers.com; e-mail:
sales@nowpublishers.com

Full text available at: http://dx.doi.org/10.1561/0700000006



Foundations and Trends R© in
Microeconomics

Volume 2 Issue 2, 2006
Editorial Board

Editor-in-Chief:
W. Kip Viscusi
John F. Cogan, Jr. Professor of Law and Economics
Harvard Law School
Hauser 302
Cambridge, MA 02138
USA
kip@law.harvard.edu

Editors
Richard Carson, UC San Diego (environmental economics)
Joseph Harrington, Johns Hopkins University (industrial organization)
Tom Kniesner, Syracuse University (labor economics)
Thomas Nechyba, Duke University (public economics)
Mark V. Pauly, University of Pennsylvania (health economics)
Peter Zweifel, University of Zurich (insurance economics)

Full text available at: http://dx.doi.org/10.1561/0700000006



Editorial Scope

Foundations and Trends R© in Microeconomics will publish survey
and tutorial articles in the following topics:

• Environmental Economics

• Contingent Valuation

• Environmental Health Risks

• Climate Change

• Endangered Species

• Market-based Policy Instruments

• Health Economics

• Moral Hazard

• Medical Care Markets

• Medical Malpractice

• Insurance economics

• Industrial Organization

• Theory of the Firm

• Regulatory Economics

• Market Structure

• Auctions

• Monopolies and Antitrust

• Transaction Cost Economics

• Labor Economics

• Labor Supply

• Labor Demand

• Labor Market Institutions

• Search Theory

• Wage Structure

• Income Distribution

• Race and Gender

• Law and Economics

• Models of Litigation

• Crime

• Torts, Contracts and Property

• Constitutional Law

• Public Economics

• Public Goods

• Environmental Taxation

• Social Insurance

• Public Finance

• International Taxation

Information for Librarians
Foundations and Trends R© in Microeconomics, 2006, Volume 2, 4 issues. ISSN
paper version 1547-9846. ISSN online version 1547-9854. Also available as a
combined paper and online subscription.

Full text available at: http://dx.doi.org/10.1561/0700000006



Foundations and TrendsR© in
Microeconomics
Vol. 2, No 2 (2006) 107–203
c© 2006 D.J. Meyer and J. Meyer
DOI: 10.1561/0700000006

Measuring Risk Aversion

Donald J. Meyer1 and Jack Meyer2

1 Western Michigan University, Department of Economics, Kalamazoo,
MI 49008, USA, donald.meyer@wmich.edu

2 Michigan State University, Department of Economics, East Lansing,
MI 48824, USA, jmeyer@msu.edu

Abstract

The purpose of the survey is to summarize, discuss, and interpret pub-
lished research concerning the risk aversion of decision makers who
maximize expected utility. In doing this, two points are emphasized.
First, any measure of risk aversion is specific to the particular outcome
variable over which the measure is defined or estimated, and second
when outcome variables are related, then their risk aversion measures
are also related. These two points are used to show that a substantial
portion of the reported variation in magnitudes and slopes of risk aver-
sion measures from the research of the past forty years results from
differences in the outcome variables, and when these differences are
adjusted for, those findings are a quite consistent body of evidence.

Full text available at: http://dx.doi.org/10.1561/0700000006



Contents

1 Introduction 1

2 The Framework 7

2.1 Functions used to represent the propensity to take risks 7
2.2 Outcomes variables and their relationships 17
2.3 The choice set assumptions 30
2.4 Miscellaneous 34

3 Relative Risk Aversion for Wealth 37

3.1 Arrow-Pratt wealth 37
3.2 Other measures of wealth 44
3.3 Empirical evidence on relative risk aversion for wealth 51

4 Relative Risk Aversion for Consumption 61

5 Relative Risk Aversion for Profit 73

6 Relative Risk Aversion for Other
Outcome Variables 83

6.1 Omitted variables discussion 83
6.2 Risk aversion when components are omitted 86

ix

Full text available at: http://dx.doi.org/10.1561/0700000006



7 Summary and Conclusions 91

References 95

Full text available at: http://dx.doi.org/10.1561/0700000006



1
Introduction

The measurement of a decision maker’s propensity to accept or reject
risk is an important and well researched topic. The purpose of this
survey is to summarize, discuss, and interpret published research on
this topic for decision makers who maximize expected utility. Expected
utility was made a prominent tool of economic analysis in the 1940s by
Von Neumann and Morgenstern (1944). Risk aversion and the size and
nature of a decision maker’s reaction to risk was extensively discussed
by Friedman and Savage (1948, 1952). It was not until the work of
Arrow (1965, 1971) and Pratt (1964), who define measures of risk aver-
sion, however, that the quantification of the propensity to take risks
for single dimension outcome variables could begin.1 The focus in this
review is on the information that has been provided concerning the
Arrow-Pratt measure of relative risk aversion, although absolute risk

1 The work presented here focuses on utility functions with outcomes that are of a single
dimension. When more than one component is used to describe the outcome, such as the
level of consumption in two time periods, or both the measure of health and wealth of the
decision maker, then measuring the propensity to take risk becomes a more complicated
matter. Except for a very brief mention in Section 4 when discussing consumption, this
aspect of risk aversion is not discussed here.

1
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2 Introduction

aversion, partial risk aversion, risk tolerance and other measures are
also briefly discussed.

More than forty years have passed since measures of risk aversion
were first defined by Arrow (1965, 1971) and by Pratt (1964). Dur-
ing these years theoretical analysis has presented a large number of
theorems that use assumptions concerning the level and slope of risk
aversion in order to predict choices made by decision makers. These
predictions are then compared with the observed decisions. When the
predicted decisions match those that are observed, the assumptions
leading to the predictions are supported, and when the predictions
are the opposite of what is observed, the assumptions are rejected.
In this way certain properties of the various risk aversion measures,
such as decreasing absolute risk aversion for wealth, have become well
accepted, while other properties such as increasing absolute risk aver-
sion for wealth have been rejected.

During this same forty year time period, various empirical studies
have attempted to directly determine which levels and slopes for risk
aversion are consistent with the observed choices of a variety of decision
makers. The evidence provided from this analysis has varied widely,
and presents seemingly contradictory results concerning the slope and
magnitude of risk aversion. Examining, interpreting and consolidating
this evidence, and comparing it with the findings obtained in theoretical
analysis is one of the main tasks of this work.

The risk taking propensity of a number of different groups of deci-
sion makers has been studied. Included are investors who allocate
wealth among assets, consumers who choose consumption levels across
time, agricultural producers who make various choices so as to maxi-
mize expected utility from net income or profit, and other such groups.
Within each of these groups of decision makers, the particular deci-
sions examined are also quite varied. As a result, each study selects an
outcome variable that is consistent with the purposes of the study, and
it is often the case that this outcome variable is not identical to that
chosen by another. Hence a large number of different outcome variables
have been employed in the discussion of the risk aversion of decision
makers. These outcome variables include wealth, income, consumption,
return, rate of return, net income, payoff and profit.
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Introduction 3

In addition to a variety of differently named outcome variables, in
many instances different definitions or measures are employed for a
particular outcome variable even though the name used remains the
same. This makes the number of different outcome variables that have
been examined even larger. For instance, one study of portfolio choice
may use wealth as the outcome variable and in that study the taxation
of investment income is ignored. Another study examines exactly the
same decision, and considers the outcome variable to be final wealth,
but explicitly models the taxation of investment gains. Even though
the outcome variable is referred to as wealth in each of the studies, in
the one case this variable is before-tax wealth, and in the other it is
wealth after taxes are paid on investment income. Such differences in
the way an outcome variable is defined or measured, even though they
seem to be minor, can lead to significantly different estimates of the
risk aversion measure, or require that different conditions be imposed
on that measure.

When outcome variables differ, but are related to one another in
a known way, the relationship between the outcome variables deter-
mines the relationship between their risk aversion measures. In many
cases the relationship between outcome variables is implied by their
definitions, and the definitions themselves can be used to indicate how
the risk aversion measures are related to one another. Such is the case
for the wealth and after-tax wealth outcome variables that were just
mentioned.

Similar variation in outcome variables occurs in empirical analy-
sis. Different measures are used for an outcome variable in the various
studies. In one study, the wealth attributed to a decision maker mak-
ing portfolio or other choices may include the value of owned hous-
ing, the value of life insurance, or the value of human capital, while
another study may exclude these components when measuring wealth.
Data availability sometimes determines what is included and what is
excluded when measuring a particular outcome variable. This variation
in the way the outcome variable is measured leads to predictable differ-
ences in the estimated magnitudes and slopes for risk aversion that are
obtained. Once the variation is recognized, adjustments can be made
so that the results are more easily compared across studies.
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4 Introduction

This variation in the outcome variables has led to different estimates
of, and conditions imposed on, the slope and magnitude of risk aver-
sion measures. It is important to recognize that for each of the stud-
ies, theoretical or empirical, the reported information directly pertains
only to the risk taking propensity for the particular outcome variable
examined. Furthermore, this information cannot usually be used to
make statements concerning the risk taking propensity for other out-
come variables without making adjustments. The literature is filled
with examples where this point has been ignored, and the evidence
from one study has been inappropriately used as information concern-
ing risk aversion for a different outcome variable. Many studies publish
tables which list the estimated values for relative risk aversion for dif-
ferent outcome variables when those values are not comparable. Great
care must be exercised in using the findings concerning the magnitude
and slope of risk aversion presented in any particular analysis.

The fundamental point made in the analysis here is that even though
information concerning risk aversion in a particular study is always for
the specific outcome variable employed in that study, the manner in
which the various outcome variables are related to one another deter-
mines how their respective risk aversion measures are related. Thus,
information concerning the relationship between outcome variables can
be used to adjust the risk aversion information obtained for the one,
so that this same information also applies to another. One of the con-
tributions of this study is a detailed discussion of how to go about the
task of making such adjustments.

This adjustment of risk preference information so that the vari-
ous separate bodies of information can be more easily compared also
allows one to consolidate the wide array of information concerning risk
aversion. An important step in this process is to choose one outcome
variable to which all others can be related and compared, a reference
outcome variable. Wealth, as the term is used by Arrow (1965, 1971)
and Pratt (1964), is selected as this reference outcome variable, and an
attempt is made to relate all other outcome variables to Arrow-Pratt
(A-P) wealth. Doing this allows the reported information on risk aver-
sion for other outcome variables to be appropriately adjusted so that
each of the studies provides information concerning risk aversion for
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Introduction 5

(A-P) wealth. By adjusting all information to this common scale, results
across studies can be more easily summarized and directly compared,
and the body of information concerning risk aversion can be examined
as a whole rather than as individual parts.

Casual inspection of the findings concerning the magnitude and
slope of risk aversion obtained during the past forty years indicates
that both the magnitude and the slope of risk aversion varies widely
across groups of decision makers, and even varies with the decisions
that are made. Estimates of the magnitude of relative risk aversion
range widely from near zero to values approaching one hundred, and
whether the slope of the risk aversion measure is positive, negative or
zero is an unsettled question for many measures, including relative risk
aversion. The review here attempts to show that a substantial part of
this variation is due to the differences in the outcome variables used
in the analysis. After adjusting and consolidating the information, the
situation is quite different. Evidence concerning the risk taking char-
acteristics of representative decision makers of various types, making a
variety of decisions, is quite consistent. Representative farmers choos-
ing production strategies, representative investors choosing portfolio
composition, and representative consumers optimally deciding on con-
sumption over time are quite similar in their propensities to accept risk.
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