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Rational Expectations and the Reconstruction
ofMacroeconomics*
Thomas J. Sargent, Adviser
Research Department
Federal Reserve Bank of Minneapolis
and Professor of Economics
University of Minnesota

Fans of the National Football League may well have
observed the following behavior by the Houston Oilers
during the 19— season. At home against Kansas City,
when confronted with a fourth down in its own end of
the field, Houston punted 100 percent of the time. The
next week, at St. Louis, in the same situation, Houston
punted 93 percent of the time. The following week at
Oakland, again in that situation, Houston again punted
100 percent of the time, as it did the subsequent week
at home against San Diego, and so on and on for the
rest of the season. In short, on the basis of the time
series data, Houston has a tendency to punt on fourth
downs in its own territory, no matter what team it plays
or where.
Having observed this historical record, suppose it is
our task to predict how Houston will behave in the
future on fourth and long in its own territory. For
example, suppose that next week Houston is to play an
expansion team at Portland that it has never played
before. It seems safe to predict that Houston will punt
on fourth downs in its own territory at Portland. This
sensible prediction is not based on any understanding
of the game of football, but rather on simply extrapolating a past behavior pattern into the future.
In many cases, we would expect this method of
prediction to work well. However, for precisely those
cases in which predictions are most interesting, the
extrapolative method can be expected to break down.
For instance, suppose that the Commissioner of the

National Football League announced a rule change,
effective next Sunday, which gave a team six downs in
which to make a first down. Would we still expect
Houston to punt on fourth down? Clearly not; at least
no one familiar with the game of football would.
What this example indicates is that historical patterns of human behavior often depend on the rules of
the game in which people are participating. Since much
human behavior is purposeful, it makes sense to expect
that it will change to take advantage of changes in the
rules. This principle is so familiar to fans of football
and other sports that it hardly bears mentioning. However, the principle very much deserves mentioning in
the context of economic policy because here it has
been routinely ignored — and with some devastating
results.1 Adherents of the theory of rational expectations believe, in fact, that no less than the field of
macroeconomics must be reconstructed in order to
take account of this principle of human behavior. Their
efforts to do that involve basic changes in the ways
economists formulate, simulate, and predict with econometric models. They also call for substantial changes
in the ways economic policymakers frame their options.2
Models must let behavior change
with the rules of the game
In order to provide quantitative advice about the
C h a r l e s Whiteman and Ian Bain are responsible for impressing upon me
the many parallels between football and macroeconomics.
2
This is the message of Lucas 1976.

*This paper is based on remarks prepared for the September 1980 International Symposium of the Hosei University in Tokyo, Japan.
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effects of alternative economic policies, economists
have constructed collections of equations known as
econometric models.3 For the most part, these models
consist of equations that attempt to describe the behavior of economic agents — firms, consumers, and governments— in terms of variables which are assumed to
be closely related to their situations. Such equations
are often called decision rules since they describe the
decisions people make about things like consumption
rates, investment rates, and portfolios as functions of
variables that summarize the information people use to
make those decisions. For all of their mathematical
sophistication, econometric models amount to statistical devices for organizing and detecting patterns in the
past behavior of people's decision making, patterns
which can then be used as a basis for predicting their
future behavior.
As devices for extrapolating future behavior from
the past under a given set of rules of the game, or
government policies, these models appear to have
performed well.4 They have not, however, when the
rules have changed. In formulating advice for policymakers, economists have routinely used these models
to predict the consequences of historically unprecedented, hypothetical government interventions that can
only be described as changes in the rules of the game.
In effect, the models have been manipulated in a way
which amounts to assuming that people's patterns of
behavior do not depend on those properties of the
environment that government interventions would
change. The assumption has been, that is, that people
will act under the new rules just as they have under the
old, so that even under new rules past behavior is still a
reliable guide to future behavior. Econometric models
used in this way have not been able to accurately
predict the consequences of historically unparalleled
interventions.5 To take one painful recent example,
standard Keynesian and monetarist econometric models built in the late 1960s failed to predict the effects on
output, employment, and prices that were associated
with the unprecedented large deficits and rates of
money creation of the 1970s.
Recent research has been directed at building econometric models that take into account that people's behavior patterns will vary systematically with changes
in government policies or the rules of the game.6 Most
of this research has been conducted by adherents of the
so-called hypothesis of rational expectations. They

model people as making decisions in dynamic settings
in the face of well-defined constraints. Included among
these constraints are laws of motion over time that
describe such things as the taxes that people must pay
and the prices of the goods that they buy and sell. The
hypothesis of rational expectations is that people understand these laws of motion. The aim of the research is
to build models that can predict how people's behavior
will change when they are confronted with well-understood changes in ways of administering taxes, government purchases, aspects of monetary policy, and the
like.
The Investment Decision as an Example
A simple example will serve to illustrate both the
principle that decision rules depend on the laws of
motion that agents face and the extent that standard
macroeconomic models have violated this principle.
Let kt be the capital stock of an industry and rt be a tax
rate on capital. Let zt be the first element of zt9 a vector
of current and lagged variables including those that the
government considers when it sets the tax rate on
capital. We have rt = eTzt, where e is the unit vector
with unity in the first place and zeros elsewhere.7 Let a
firm's optimal accumulation plan require that capital
acquisitions obey8
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3
Lucas and Sargent 1979 provides a brief explanation of econometric
models and their uses in macroeconomics.
4
This evidence is cited by Litterman (1979) and his references.
5
Sims (1980) and Lucas (1976) describe why econometric models can
perform well in extrapolating the future from the past, assuming no changes in
rules of the game, while performing poorly in predicting the consequences of
changes in the rules.
6
For an example of such research and extensive lists of further references,
see Hansen and Sargent 1980 and Lucas and Sargent forthcoming.
7
Here T denotes matrix transposition.
8

The investment schedule (1) can be derived from the following dynamic

model of a firm. A firm chooses sequences of capital to maximize
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w h e r e / i , / 2 , / 3 , D > 0; 0 > P > 1; and Eq is the mathematical expectation
operator conditioned on information known at time 0. The maximization is
subject to (k t -1, z t ) being known at the time /. Maximization problems of this
kind are analyzed in Sargent 1979. The parameters X, a, and S can be shown to
be functions o f / i , / 2 , / 3 , and d.
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