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Negative Time Preference

By GEORGE LOEWENSTEIN AND DRAZEN PRELEC*

The man who lives within his income
is naturally contented with his situa-
tion, which, by continual, though small
accumulations, is growing better and
better every day. He is enabled gradu-
ally to relax, both in the rigour of his
parsimony and in the severity of his
application; and he feels with double
satisfaction this gradual increase of
ease and enjoyment, from having felt
before the hardship which attended
the want of them.
Adam Smith
The Theory of Moral Sentiments

Planning for the future invariably re-
quires one to choose among alternative se-
quences of outcomes. Even simple short-
term scheduling decisions about work, play,
chores, vacations, etc., involve choosing be-
tween sequences, because events that take
up time cannot be rescheduled without
changing the timing of other activities.

Most economic analyses of preferences
between temporally spaced sequences rely
on the discounted utility model, along with
the assumption of positive time preference
and diminishing marginal utility.! Barring
any preferential interactions across different
time periods, the predictions of this model
for determining the optimal sequencing of a
given set of events are simple: Place the
best event at the start, then proceed in
descending order until the worst event is

*Department of Social and Decision Sciences,
Carnegie Mellon University, Pittsburgh, PA 15215, and
Harvard Graduate School of Business Administration,
Boston, MA 02136, respectively.

The applications of this model have been remark-
ably diverse, ranging from savings behavior, educa-
tional investment, labor supply, bargaining, to crimi-
nal behavior and addiction. In recent years, however,
its descriptive validity has come under challenge (see
our forthcoming article, and Loewenstein and Richard
Thaler, 1990).
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reached at the end. Thus a declining series
of consumption levels ought to be prefer-
able to an increasing series, holding total
consumption constant.

In this paper, we present a short selection
of findings (reported more fully in our 1990
paper) that sharply contradict the normative
sequencing rule just described. To most per-
sons, a deteriorating series of utility levels is
a rather close approximation to the least
attractive of all possible patterns, regardless
of the nature of events that are being or-
dered. As a secondary violation of the dis-
counted utility model, the preferences of
many people are not additive. Such additiv-
ity violations often reflect a concern for
spreading utility levels evenly over time that
is not attributable to diminishing marginal
utility within periods.

I. Sequences vs. Simple Outcomes

Several recent studies have documented
an apparently negative rate of time prefer-
ence for choices among outcome sequences.
Loewenstein and N. Sicherman (1991) found
that a majority of museum visitors preferred
increasing wage profiles over those that are
flat or decline over time (holding total value
constant). Pointing out that the flat and
declining wage profile could produce a
dominating consumption stream through a
suitable savings program, did not have much
impact on preference. C. Varey and D.
Kahneman (1990) found that subjects
strongly preferred brief sequences of de-
creasing discomfort, even at the cost of ex-
periencing overall greater discomfort, while
W. T. Ross and 1. Simonson (1990) showed
that people prefer sequences that end on a
good note.

Preference for improvement is an over-
determined phenomenon, driven in part
by anticipatory savoring and dread (Loew-
enstein, 1987), and in part by loss aver-
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sion (A. Tversky and Kahneman, 1990) and
habit forming changes in the adaptation
level (J. Duesenberry, 1949). Savoring and
dread contribute to the preference for im-
provement because, for gains, improving se-
quences allow decision makers to savor the
best until the end of the sequence. With
losses, getting the worst outcomes over with
quickly eliminates dread. Adaptation and
loss aversion induce preference for im-
provement because, over time, people tend
to assimilate to ongoing stimuli and to eval-
uate new stimuli relative to their assimila-
tion level. Thus, changes in, rather than
levels of, consumption are the carriers of
value. Improving sequences afford a contin-
ual series of positive departures (gains) from
one’s adaptation level; declining sequences
provide a series of relative losses.

Savoring and dread apply to single out-
comes as well as to sequences, but assimila-
tion and loss aversion apply only to se-
quences. The fact that two motives operate
for sequences but only one for simple out-
comes suggests that the tendency to defer
desirable outcomes will be stronger when
those outcomes are embedded in sequences.
Such a pattern is illustrated by a survey
conducted with undergraduates at Harvard
University, who were asked the following
three questions:

1. Which would you prefer if both were
free?

A. Dinner at a fancy French restau-
rant (86%)

B. Dinner at a local Greek restau-
rant (14%)

For those who prefer French:

2. Which would you prefer?

C. Dinner at the French restaurant
on Friday in 1 month (80%)

D. Dinner at the French restaurant
on Friday in 2 months (20%)

3. Which would you prefer?

E. Dinner at the French restaurant
on Friday in 1 month and dinner
at the Greek restaurant on Fri-
day in 2 months (43%)

F. Dinner at the Greek restaurant
on Friday in 1 month and dinner
at the French restaurant on Fri-
day in 2 months (57%)
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We anticipated that more people would de-
lay the fancy French dinner when it was
combined in a sequence with the Greek
dinner than when it was expressed as a
single outcome prospect. This is indeed what
happened. Of the 86 percent of subjects
who preferred the fancy French dinner, 80
percent preferred a more immediate dinner
(option C) over a more delayed dinner (op-
tion D). However, when the French dinner
was composed into a sequence with the
Greek dinner, a slight majority (57 percent)
preferred to have the better dinner come
later. Even with single-outcome events there
is some motivation to defer the French din-
ner—witness the 20 percent of subjects who
opted for the longer delay. However, this
tendency is stronger for sequences than for
individual items.

A similar pattern is observed when “Di-
nner at home” is substituted for the Greek
dinner. Since most people eat dinner at
home on most nights anyway, embedding
the French dinner in an explicit binary se-
quence does not introduce any real modifi-
cation of the problem, but the subject is
reminded that the choice is “really” be-
tween complete sequences. Like other fram-
ing effects, such reminders cause prefer-
ences to shift, in this case in favor of the
improving sequence.

II. What Is a Sequence?

If impatience and the desire for improve-
ment are simultaneously present within a
single individual, what determines the pre-
potent motive on a given occasion? A rea-
sonable conjecture is that the desire for
improvement depends on the “integrity” of
the sequence—the extent to which the
events that comprise it are of a similar type,
are regularly spaced, and are not stretched
too far apart.

The following example illustrates how the
integrity of sequence can be reduced in a
predictable way. Visitors to a science mu-
seum were asked to choose between alter-
native scheduling of two visits to a city where
the respondent once lived, one to be spent
with “an irritating, abrasive, aunt who is a
horrendous cook,” the other with “former
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work associates whom you like a lot.” Each
subject made three choices, as described
below. Response frequencies are reported
in parentheses.

This Next
weekend weekend
A. friends aunt (10%)
B. aunt friends (90%)
This 26 weeks
weekend from now
C. friends aunt (48%)
D. aunt friends (52%)
26 weeks 27 weeks
from now from now
E. friends aunt (17%)
F. aunt friends (83%)

Observe that it is not possible to interpret
the three modal choice patterns as the re-
sult of a single time preference function,
denominated in absolute time. Responses to
the first and third questions suggest a nega-
tive rate of time preference over a 1-week
interval, irrespective of whether the week is
close or far. By interpolation, one may con-
clude that the aunt would be scheduled in
the earlier of any consecutive 2 weekends.
Yet, for many subjects, the negative time
preference over adjacent weekends does not
compound into a negative time preference
for the complete 6-month interval, as shown
by responses to the second question.

Applied uniformly to all choices, negative
time preference would require harsh reduc-
tions in present consumption in favor of the
future. The fact that one does not observe
such sacrifices, even given the additional
inducements of a positive interest rate, is
normally taken as evidence for positive time
preference (M. Olson and M. J. Bailey,
1981).

We propose a different interpretation:
Negative time preference is applied selec-
tively, to those events that are seen as part
of a meaningful sequence, having a well-
defined starting and ending point. As the
previous example shows, a pair of adjacent
weekends defines a minimal but coherent
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sequence, while a pair of weekends sepa-
rated by 6 months does not.

The saliency of particular intervals is not
an objective matter, but depends rather on
perceptual framing. By deliberately manipu-
lating the subjective frame, it is possible to
induce normatively peculiar patterns of
choices, as the following example shows.
Subjects were asked to indicate their pre-
ferred times to eat two free dinners at the
restaurant of their choice. One group was
given no time constraint concerning when
they could eat the dinners. A second, con-
strained group was told that the dinners
must be consumed within the next 2 years.
We anticipated that constrained subjects
would prefer to delay the dinners more than
unconstrained subjects, because the intro-
duction of an explicit planning interval re-
minds the subjects that, by selecting a par-
ticular pair of dates, they are also choosing
not to consume the meals on all of the other
dates. As predicted, the mean preferred
delay for the first dinner was 3.3 weeks for
the unconstrained group and 7.7 for the
constrained. Mean preferred delay times for
the second dinner were 13.1 and 31.1 weeks.

These results are inconsistent with the
axiom of revealed preference. The imposi-
tion of a time constraint on an initially
unconstrained population should only affect
the responses of that fraction of the popula-
tion whose preferred delays are longer than
permitted by the constraint. The population
averages should, therefore, be longer in the
unconstrained condition.

III. Nonadditive Preferences

Aside from a preference for improve-
ment, choices between sequences also re-
veal a sensitivity to certain global or
“gestalt” properties, having to do with how
evenly the good and bad outcomes are ar-
ranged over the total time interval. Con-
sider the following problem presented to 37
Yale University undergraduates (from
Loewenstein, 1987). Subjects were first given
a choice between A and B, then between C
and D. Percentages choosing each of the
options are presented in the right-hand col-
umn.
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Alter-

native Weekend 1 Weekend 2 Weekend 3 Choices
A Fancy French  Eat at home Eat at home 16

B Eat at home Fancy French  Eat at home 84

C Fancy French  Eat at home Fancy Lobster 54

D Eat at home Fancy French  Fancy Lobster 46

In the first problem, the majority of subjects
preferred to postpone the fancy dinner to
weekend 2, in keeping with the improve-
ment principle. However, in the second
problem, the insertion of the common lob-
ster dinner in weekend 3 caused preference
to shift slightly in favor of having the French
dinner right away. This is a violation of
additive separability, which implies that an
individual preferring sequence A over B
should continue to prefer A over B if any
elements shared by the two sequences are
altered in the same way.

Intertemporal additivity has never been
viewed as normatively compelling, since
there are many situations in which it is
reasonable for consumption at one point in
time to influence the marginal utility of
consumption at another. Models of the
“habit formation” type (Duesenberry; R. A.
Pollack, 1970; G. M. Constantinedes, 1990)
assume that instantaneous utility depends
negatively on past consumption. Other
models incorporate the rate of consumption
change into the utility function (R. Frank,
1989), or a preference/aversion for utility
variation between adjacent periods, as in I.
Gilboa’s elegant formulation (1989).

Can the separability violation described
above be reasonably attributed to some sort
of loss aversion, following an adaptation to
a reference point? An aversion to utility
reductions from one period to the next
would seem to work in favor of alternative
D over C, while leaving preferences be-
tween A and B unchanged (to a first ap-
proximation). Hence it would predict the
opposite violation pattern to the one actu-
ally observed.

Furthermore, we have observed the same
preference pattern when common “Eat at
home” weekends are inserted between the
original weekends 1 and 2, and 2 and 3, in
all four alternatives (thereby creating 5-
weekend sequences). Because the neutral
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filler weekends should reduce adaptation,
and altogether eliminate differential inter-
actions between adjacent periods, they
should attenuate the separability violations.
The results with the 5-weekend version of
the problem were essentially equivalent,
however: Only 11 percent of respondents
opted for option A over B, while 49 percent
preferred C over D.

The problem here is that habit forma-
tion/loss aversion models do not well cap-
ture the global properties that people find
attractive in sequences. The relative advan-
tage of sequences B and C is due to the fact
that they both ‘“cover” the 3-week interval
better than their respective alternatives. In
other words, they interleave the good and
indifferent events in a more nearly uniform
manner.

We have developed a theoretical model
that measures both the degree of improve-
ment and spreading of any sequence in
terms of cumulative utility sequences (see
our 1990 paper). The model defines im-
provement over time as the sum of devia-
tions of the cumulative sequence that would
be obtained by spreading total utility evenly
over time from the cumulative utility stream
of the sequence being evaluated. Evenness
of spread is represented by the sum of the
absolute value of these deviations.

The derivation of our notions of improve-
ment and uniformity is depicted in Table 1,
using the last illustrative example on the
assumption that the “Eat at home” event
has utility zero, and the “Fancy French”
and “Fancy Lobster” events have utility one.
Note that a simple preference for improve-
ment would lead to a preference for B over
A and D over C, while discounting alone
would produce the opposite pattern. The
desire for spreading outcomes over time,
however, designated in the row marked
Spread (lower numbers signify more even
spreading of outcomes), can explain the
preference for B over A and for C over D.

In several longer surveys (see our 1990
paper), we have systematically mapped out
preferences over multiple period sequences.
The judgments of the average person could
be briefly described as follows: There is a
strong liking for improving sequences, mod-
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TABLE 1—DERIVATION OF IMPROVEMENT
AND SPREAD MEASURES

Alternative
A B C D

Sequence 1,0,0 0,1,0 1,0,1 0,1,1
Cumulative 1,1,1 0,1,1 1,1,2 0,1,2
Flat

Seq. .33,.33,.33 .33,.33,.33  .66,.66,.66 .66,.66,.66
Flat

Cumul. .33,.66,1 .33,.66,1 .66,1.33,2  .66,1.33,2
Difference  —.66, —.33,0 .33,-.33,0 -.33,.33,0 .66,.33,0
Improve- -1 0 0 1

ment
Spread 1 .66 .66 1

erated by a penalty for deviation from global
uniformness, and a small premium for se-
quences that start well.

IV. Conclusion

Previous psychological work on time pref-
erence has focused almost entirely on the
tradeoff that arises when two outcomes of
different dates and different values are com-
pared. The tacit premise was that such
judgments will reveal an individual’s “raw”
time preference, from which one can then
synthesize preferences over more complex
objects—retirement plants, intertemporal
income profiles, and such. This view we feel
is fundamentally incorrect: As soon as an
intertemporal tradeoff is embedded in the
context of two alternative sequences of out-
comes, the psychological perspective, or
“frame” shifts, and individuals become more
farsighted, usually wishing to postpone the
better outcome to the end. The same per-
son who prefers a good dinner sooner rather
than later, if given a choice between two
explicitly formulated sequences, one consist-
ing of a good dinner followed by an indif-
ferent one, the other of the indifferent din-
ner followed by the good one, may well
prefer the latter alternative. Sequences of
outcomes that decline in value are greatly
disliked, indicating a negative rate of time
preference.

A byproduct of the sequence frame is
that subjects who are given a time interval,
within which to schedule some enjoyable
activity, may schedule it later on average
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than people who are given no time frame at
all. Apparently, as soon as the relevant in-
terval is specified, a person becomes con-
cerned with shifting the good events out to
the end. This result has implications for life
cycle choices; for example, it suggests the
possibility that some individuals would
choose an earlier retirement in the absence
of a mandated retirement point.

The sensitivity of time preference to the
sequence “frame” casts new light on the
often-repeated charge that certain groups of
people (consumers, managers, members of a
particular nation or culture) have an exces-
sively steep rate of time preference. Such a
claim is a psychologically imprecise defini-
tion of the problem, at best. The differences
that do prevail should instead perhaps be
traced to different styles of mental book-
keeping, which will alone produce different
degrees of impatience even with a common
underlying rate of time preference. Any op-
eration, custom, or habit that causes the
stream of purposeful activity to fragment
into a series of isolated choices, each involv-
ing a simple intertemporal tradeoff, and
each unrelated to a larger plan, encourages
impatient choices. Whereas the integral se-
quence frame, by fusing events into a coher-
ent sequence, promotes concern for the fu-
ture, thereby creating an appearance of
negative time preference.

REFERENCES

Constantinides, G. M., “Habit Formation: A
Resolution of the Equity Premium Puz-
zle,” Journal of Political Economy, June
1990, 98, 519-43.

Duesenberry, J., Income, Saving, and the
Theory of Consumer Behavior, Cam-
bridge: Harvard University Press, 1949.

Frank, R., “Frames of Reference and the
Quality of Life,” American Economic Re-
view Proceedings, May 1989, 79, 80-85.

Gilboa, I, “Expectation and Variation in
Multi-Period Decisions,” Econometrica,
September 1989, 57, 1153-69.

Loewenstein, G., “Anticipation and the Valu-
ation of Delayed Consumption,” Eco-
nomic Journal, September 1987, 97,
666—-84.



352 AEA PAPERS AND PROCEEDINGS

and Prelec, D., “Anomalies in In-
tertemporal Choice: Evidence and an In-
terpretation,” Quarterly Journal of Eco-
nomics, forthcoming.
and , “Preferences over Out-
come Sequences,” Harvard Business
School Working Paper, 1990.
and Sicherman, N., “Do Workers Pre-
fer Increasing Wage Profiles?,” Journal of
Labor Economics, January 1991, 9.
and Thaler, R., “Anomalies; In-
tertemporal Choice,” Journal of Eco-
nomic Perspectives, Fall 1989, 3, 181-93.
Pollak, R. A., “Habit Formation and Dy-
namic Demand Functions,” Journal of
Political Economy, July/August 1970, 78,

MAY 1991

745-63.

Olson, M. and Bailey, M. J., “Positive Time
Preference,” Journal of Political Econ-
omy, February 1981, 89, 1-25.

Ross, W. T., Jr. and Simonson, 1., “Consumers’
Evaluation of Purchase and Consumption
Experiences: A Preference for Happy
Endings,” unpublished manuscript, 1990.

Tversky, A. and Kahneman, D., “Reference
Theory of Choice and Exchange,” unpub-
lished working paper, 1990.

Varey, C. and Kahneman, D., “The Integration
of Aversive Experiences Over Time: Nor-
mative Considerations and Lay Intu-
itions,” working paper, University of Cali-
fornia-Berkeley, 1990.



	Article Contents
	p. 347
	p. 348
	p. 349
	p. 350
	p. 351
	p. 352

	Issue Table of Contents
	The American Economic Review, Vol. 81, No. 2, Papers and Proceedings of the Hundred and Third Annual Meeting of the American Economic Association (May, 1991), pp. i-viii+1-418+i-xxviii+xxx-xxxviii
	Front Matter [pp.  i - viii]
	Richard T. Ely Lecture
	Procrastination and Obedience [pp.  1 - 19]

	Teaching College Economics
	The Economics Major: Can and Should We do Better than a B-? [pp.  20 - 25]
	An Agenda for Research on Economic Education in Colleges and Universities [pp.  26 - 31]
	The Third Edition of the Test of Understanding in College Economics [pp.  32 - 37]

	Economics in Space
	Providing Earth Observation Data from Space: Economics and Institutions [pp.  38 - 41]
	Trading Orbit Spectrum Assignments in the Space Satellite Industry [pp.  42 - 45]
	Torts and Orbits: The Allocation of the Costs of Accidents Involving Spacecraft [pp.  46 - 49]
	The National Aerospace Plane: An American Technological Long Shot, Japanese Style [pp.  50 - 53]

	Tort Law as a Regulatory System
	Regulation and the Law of Torts [pp.  54 - 58]
	The Safety and Innovation Effects of U. S. Liability Law: The Evidence [pp.  59 - 64]
	Mispriced Equity: Regulated Rates for Auto Insurance in Massachusetts [pp.  65 - 69]

	Path Dependence in Economics: The Invisible Hand in the Grip of the Past
	Multiple Equilibria and Persistence in Aggregate Fluctuations [pp.  70 - 74]
	Identifying the Hand of Past: Distinguishing State Dependence from Heterogeneity [pp.  75 - 79]
	History and Industry Location: The Case of the Manufacturing Belt [pp.  80 - 83]
	Complementarities, Momentum, and the Evolution of Modern Manufacturing [pp.  84 - 88]

	Price Stickiness in Theory and Practice
	Why are Prices Sticky? Preliminary Results from an Interview Study [pp.  89 - 96]
	Why are Prices Sticky?: Discussion [pp.  97 - 100]

	Patterns of Faculty Retirement
	Projecting Faculty Retirement: Factors Influencing Individual Decisions [pp.  101 - 105]
	Ending Mandatory Retirement in the Arts and Sciences [pp.  106 - 110]
	The Effects of Pensions and Retirement Policies on Retirement in Higher Education [pp.  111 - 115]

	Economics and Conflict
	Conflict and Attitudes Toward Risk [pp.  116 - 120]
	The East European Revolution of 1989: Is it Surprising that We Were Surprised? [pp.  121 - 125]
	Nations and States: Mergers and Acquisitions; Dissolutions and Divorce [pp.  126 - 129]
	The Technology of Conflict as an Economic Activity [pp.  130 - 134]

	Greenhouse Warming
	International Trade in Carbon Emission Rights: A Decomposition Procedure [pp.  135 - 139]
	Towards a Comprehensive Approach to Global Climate Change Mitigation [pp.  140 - 145]
	A Sketch of the Economics of the Greenhouse Effect [pp.  146 - 150]

	Gender and Productivity
	The Role of Off-the-Job vs. On-the-Job Training for the Mobility of Women Workers [pp.  151 - 156]
	The Impact of Nonmarket Work on Market Wages [pp.  157 - 160]
	Gender Differences in Labor Market Effects of Alcoholism [pp.  161 - 165]

	Western Europe, Eastern Europe, and the World Economy
	Europe Post-1992: Internal and External Liberalization [pp.  166 - 170]
	The Challenges of German Unification for EC Policymaking and Performance [pp.  171 - 175]
	Integration of Eastern Europe into the World Trading System [pp.  176 - 180]
	Industry Restructuring in East-Central Europe: The Challenge and the Role for Foreign Investment [pp.  181 - 184]

	Economic Developments and Prospects in Czechoslovakia, Yugoslavia, and Germany
	Czechoslovakia: Recent Economic Developments and Prospects [pp.  185 - 190]
	Economic Development in Yugoslavia in 1990 and Prospects for the Future [pp.  191 - 195]
	The Economic Integration of Post-Wall Germany [pp.  196 - 201]

	Chinese Economic Reforms, 1979-89: Lessons for the Future
	Chinese Enterprise Behavior Under the Reforms [pp.  202 - 206]
	Why Has Economic Reform Led to Inflation? [pp.  207 - 211]
	Economic Reform of the Distribution Sector in China [pp.  212 - 217]

	Behavioral Finance
	Shareholder Heterogeneity: Evidence and Implications [pp.  218 - 221]
	Investor Diversification and International Equity Markets [pp.  222 - 226]
	Window Dressing by Pension Fund Managers [pp.  227 - 231]
	The Rationality Struggle: Illustrations from Financial Markets [pp.  232 - 236]

	Economics of Drugs
	Rational Addiction and the Effect of Price on Consumption [pp.  237 - 241]
	Alcohol Consumption During Prohibition [pp.  242 - 247]
	Who Uses Illegal Drugs? [pp.  248 - 251]

	Market Structure and the Emergence of New Technologies
	R&D Competition for Product Innovation: An Endless Race [pp.  252 - 256]
	Choosing R&D Projects: An Informational Approach [pp.  257 - 261]
	The Determinants of Investment in New Technology [pp.  262 - 265]
	Diversification by Regulated Monopolies and Incentives for Cost-Reducing R&D [pp.  266 - 270]

	Diffusion of Development
	Diffusion of Development: Post-World War II Convergence Among Advanced Industrial Nations [pp.  271 - 275]
	Diffusion of Development: The Soviet Union [pp.  276 - 281]
	Diffusion of Development: The Late-Industrializing Model and Greater East Asia [pp.  282 - 286]

	The Economic Impact of Immigration
	Immigrants in the U.S. Labor Market: 1940-80 [pp.  287 - 291]
	Immigration and Wages: Evidence from the 1980's [pp.  292 - 296]
	Immigrants in the American Labor Market: Quality, Assimilation, and Distributional Effects [pp.  297 - 302]

	The History of African-American Economic Thought and Policy
	W. E. B. Du Bois and the Historical School of Economics [pp.  303 - 306]
	Missed Opportunity: Sadie Tanner Mossell Alexander and the Economics Profession [pp.  307 - 310]
	The Rise and Fall of Negro Economics: The Economic Thought of George Edmund Haynes [pp.  311 - 314]
	Celestial Mechanics and the Location Theory of William H. Dean, Jr., 1930-52 [pp.  315 - 317]

	Post-Communist Economic Transformation: Hungary vs. Poland
	Institutional Legacies and the Economic, Social, and Political Environment for Transition in Hungary and Poland [pp.  318 - 322]
	Transformation Programs: Content and Sequencing [pp.  323 - 328]
	Foreign Economic Liberalization in Hungary and Poland [pp.  329 - 333]

	Intertemporal Choice
	Derivation of "Rational" Economic Behavior from Hyperbolic Discount Curves [pp.  334 - 340]
	Economic Analysis and the Psychology of Utility: Applications to Compensation Policy [pp.  341 - 346]
	Negative Time Preference [pp.  347 - 352]

	Learning and Adaptive Economic Behavior
	Designing Economic Agents that Act like Human Agents: A Behavioral Approach to Bounded Rationality [pp.  353 - 359]
	Experiments on Stable Suboptimality in Individual Behavior [pp.  360 - 364]
	Artificial Adaptive Agents in Economic Theory [pp.  365 - 370]

	Proceedings of the Hundred and Third Annual Meeting
	Minutes of the Annual Meeting Washington, D.C. December 29, 1990 [pp.  371 - 377]
	Minutes of the Executive Committee Meetings [pp.  378 - 384]
	Report of the Secretary for 1990 [pp.  385 - 388]
	Report of the Treasurer for the Year Ending December 31, 1990 [p.  389]
	Report of the Finance Committee [p.  390]
	Report of the Editor: American Economic Review [pp.  391 - 398]
	Report of the Editor: Journal of Economic Literature [pp.  399 - 400]
	Report of the Editor: Journal of Economic Perspectives [pp.  401 - 402]
	Report of the Director: Job Openings for Economists [pp.  403 - 404]
	Report of the Committee on Economic Education [pp.  405 - 406]
	Report of the Committee on the Status of Minority Groups in the Economics Profession [pp.  407 - 408]
	Report of the Committee on the Status of Women in the Economics Profession [pp.  409 - 412]
	Report of the Committee on U.S.-China Exchanges in Economics [p.  413]
	Report of the Representative to the National Bureau of Economic Research [pp.  414 - 415]
	Report of the Representative to the American Association for the Advancement of Science [pp.  416 - 417]
	Policy and Advisory Board of the Economics Institute [p.  418]

	Back Matter [pp.  i - xxxviii]



