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Under Rational Expectations 
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Research Department 
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Charles H. Whiteman, Assistant Professor 
University of Iowa 

Econometric policy evaluation has had a dismal track 
record in recent years, as economists and policymakers 
have been notably unsuccessful in their attempts to pro-
ject the consequences of unprecedented government poli-
cy changes.1 A theoretical explanation for these failures 
was advanced by Lucas (1976), who pointed out that the 
usage of traditional econometric models is flawed in a 
very serious way. In particular, standard techniques deny 
that economic agents change their behavior when the gov-
ernment changes its policy rules (repeated strategies for 
choosing policy variables). But if economic agents do al-
ter their behavior in the subtle way Lucas described when-
ever government policies change, then techniques which 
ignore these responses cannot correctly project the results 
of policy changes. 

Both recent practical experience and economic theory 
have thus seriously challenged the usefulness of econo-
metric models as guides to evaluating alternative eco-
nomic policies. This does not mean, however, that models 
are useless.2 It does mean that great care must be taken to 
evaluate alternative policies correctly. 

The key to using econometric models for policy evalua-
tion lies in correctly modeling the relationship between 
economic policy rules and descriptions of agents' patterns 
of behavior. This type of relationship is implied by the 
hypothesis that agents form expectations using all their 
information as best they can, that is, that they have ra-
tional expectations. Taking account of such relation-
ships is hard to do in a large complicated econometric 
model and has yet to be accomplished on that scale. 
However, in what follows, we demonstrate how a very 
simple econometric model can be used to gauge both the 

expected effects of a new policy rule and the range of 
uncertainty surrounding the expected effects. We also 
show that more superficial, shortcut methods aimed at 
accounting for the effects of rational expectations can be 
as misleading as the discredited standard policy evalua-
tion techniques they are meant to replace. 

The Right Way to Incorporate 
Rational Expectations 
Economists have long realized that economic agents' 
expectations, particularly about future government policy 
actions, impinge directly on their current decisions. Typi-
cally, economists have attempted to model this relation-
ship in a very ad hoc way, by using an adaptive mecha-
nism in which the expected value of a variable is deter-
mined from a distributed lag of past values of that vari-
able itself. The rational expectations hypothesis implies 
a more sophisticated economic structure: the coeffi-
cients in equations describing agents' behavior (for ex-
ample, coefficients of supply and demand curves) must 
be explicitly tied in very specific ways to the coefficients 
(or policy parameters) in equations describing economic 
policies. Economists refer to these (perhaps very compli-
cated) ties between the coefficients in a behavioral equa-
tion and the policy parameters as cross-equation restric-
tions. That is, the coefficients of one equation in the 

'For example, as Sargent (1980, p. 16) points out, "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." 

2See, for example, Lucas 1976, Sargent and Wallace 1975, Lucas and Sargent 
1979, Anderson 1978 and 1979, Sargent 1980, and Supel 1980. 
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model (the behavioral equation) must be restricted by the 
coefficients (policy parameters) of another equation (the 
policy rule) in the sense that the former must be made an 
explicit function of the latter. 

The ability of the rational expectations hypothesis to 
deliver appropriate cross-equation restrictions for econo-
metric policy evaluation is the feature that distinguishes 
rational expectations econometric models. We will dem-
onstrate how this distinguishing feature works, using a 
very simple framework and explicit assumptions about 
both the information economic agents have and the way 
they use it to make forecasts. 

The paradigm we will use is a simple two-equation 
model describing the demand for real money balances and 
a rule governing the money supply. This model and the 
forecasts generated from it will represent part of the infor-
mation the monetary authority uses when choosing a 
monetary rule to effect some desired growth in the price 
level. The model is given in terms of the natural logarithms 
of the price level and the money supply,/? and m, respec-
tively, in the relations below: 

(1) mt — pt = -(Etpt+l-p,) + v, 

(2) m, = p m , _ ! + et. 

Expression (1) is a version of Cagan's (1956) money 
demand equation relating the demand for real money 
balances to the expected rate of price inflation, that is, the 
difference between the price level expected at time t to 
prevail at time t+1, Etpt+X, and the actual price level at 
time t, pr Expression (2) is a simple statement that the 
money supply at time t is determined from the money 
supply at time t-1 through the value of p, the coefficient 
which indexes the monetary rule chosen by the monetary 
authority.3 The terms v, and e, are random variables 
accounting for the unexplained portions of p, and mn 
respectively.4 

A policymaker attempting to use relations (1) and (2) 
for econometric policy evaluation needs to solve the 
model in order to derive an expression which can be used 
to predict future values of the price level. In order to do 
this, the policymaker must make some assumption about 
the way the expectation of next period's price level, 
E,pl+l, is formed. Here we assume this expectation is 
formed rationally. 

Imposing rational expectations restricts the form of the 
solutions to the model in very particular ways, and it is 

these restrictions which permit the policymaker to use the 
model successfully for econometric policy evaluation. By 
imposing rationality, we are saying that agents' forecasts 
of future values of the price level are those which are 
produced according to relevant economic theory, equa-
tions (1) and (2) in our framework. The implication is that 
the monetary authority cannot systematically fool the 
public when it changes the monetary rule p, because 
agents know that the rule has changed and they alter their 
expectations of future prices accordingly.5 

What this means, in terms of our model, is that the 
solution for the price level depends on both the money 
supply and the monetary rule p. This relationship turns 
out to be6 

1 1 
(3) />r = " rnt--vt 2—p 2 

in which, clearly, the coefficient on current money mt is 
intimately tied to the monetary rule p given in equation (2). 
That is, the coefficient 1/(2-p) in (3) is not free, but is 
restricted by the form of the rule described by (2). 

By using (2) directly in (3), we can derive an alterna-
tive, but equivalent, form of the price equation which is 
more useful for forecasting because it gives the current 
price level pt in terms of the known money supply last 
period, mt_x. This relation is 

P . 1 1 

The complete solution of the model, (4) and (2), clearly 
displays the cross-equation restrictions resulting from the 

3The rationality hypothesis requires that we focus on rules governing the poli-
cymaker's choices of economic policy variables as opposed to isolated actions 
taken by policymakers. In our demonstration here, references to p as the monetary 
rule should be interpreted as a shorthand way of referring to the overall strategy or 
rule which defines the way policymakers choose alternative values of p. This rule is 
quite distinct from isolated, one-time actions which change the existing stock of 
money. 

4 We restrict the value of p to be greater than zero. The disturbances v, and e, are 
each serially uncorrected random variables with mean zero and are uncorrected 
with all past values of the money supply. 

The rational expectation of next period's price level, E,p,+i, is the best linear 
projection of the price level based on the history of both prices and the money 
supply. In our discussion, we do not attempt to deal with the question of how fast 
agents catch on to the rule change; we merely assume that they do catch on, through 
observation or announcement, quickly. 

6The technical details of the exercises described in this article are developed in 
Whiteman 1981. 
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