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Abstract of "The Macroeconomics of Dr. Pangloss"

A critical evaluation is made of the new classical macroeconomics--—
the combination of rational expectations in the sense of Muth with the
assumption thatbonly unaﬁticipated pélicy changes affect the behavior of
real variables. Among the topics that are discussed are the following.
The dependence of brivate sector structural parameters on public sector
policy rules. The inconsistency of optimal plans derived from tradi-
tional dynamic prqgramming methods when the controller is not playing a
game againsf nature but against optimizing agents endowed with ratiomnal
expectations. The relevance of rational expectations. The foundations
of the "only surprises matter" supply function. The paper concludes
that there is considerable scope for economic policy to influence the
cyclical behavior of the economy and the nature of its long-run growth

path.



Pangloss: "'Tis demonstrated, . . . ., that things cannot be otherwise;
for, since everything is made for an end, everything is neces-
sarily for the best end" (Voltaire [1949], p. 230).

Candide: "If this is the best of all possible worlds, what are the
others?" (Voltaire [19491, p. 241).

1. Introduction

The short-run and long-run effects of monetary and fiscal policy continue
to be the subject of considerable research activity and lively debate. For
a while in the early and mid-70's Panglossian theorizing dominated the stage.
Activist monetary and fiscal policies were argued to have, at best, no effects
on real economic variables; at worst they could be responsible for a net in-~
crease in economic instability.. During the last two or three years, however,
the professional consensus seems to have shifted again towards a more bal-
anced view of the scope fér fiscal aﬁd monetary policy in influencing cycli-
cal fluctuations--—stabilization policy--and in co-determining the nature of
the long-run trend‘gfowth path of the economic system.

A ﬁore precise statemeﬁt 6f the "policy ﬁeutrality" [Tobin aﬁd
- Buiter, (1979)] view is that deterministic policy rules can have né
effect on thé joint prdbability distribution functions of real economic
variables, but that stochastic policy behavior can increase the variability
of real variables relative to their full information values. The formal
analysis suppbrting this view is invariably conducted in terms of monetary
policy alone. Conclusions often tend to be phrased in terms of stabiliza-
tion policy in general (McCalluﬁ 1977). The important practical policy
implication is that attempts to stabilize the real economy through (monetary)
feedback rules will at best have no real effects, but may very well lead to
outcomes inferior to those resulting from the application of a simple, easily
understood fixed rule such as‘a consfant growth rate of the nominal money
stock. Various aspects of the poiicy neutrality view can be found in Lucas
[1972a, 1972b, 1975, 1976], Sargent and Wallace [1975, 1976], Barro [1976a]

and McCallum [1977, 1978]. The theoretical foundations of this view are the
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two pillars of Muth-rational expectations and theb'Phelps-Friedman-Lucas—
instantaneous-natural rate or only wage-and-price-surprises-matter' supply
function. (Phelps [1970], Friedman [1968], Lucas [1972b], Lucas and Rapping
[1969].) For brevity this supply function will be referred to as the 'sur-
prise' supply function. 1In the second Section of this paper I evaluate the
implications of Muth-rational expectations for macroeconomic and macroeconometric
modeling. The foun@ations and implications of the 'surprise' supply function
are scrutinized in Section 3. While most of the points emphasized in this

paper have been made before, there has not been any attempt to focus them

into a broad and consistent critique of the new classical macroeconomics.

The purpose of this paper is to provide such a survey and synthesis.

2. Rational Expectations

In accordance with normal usage in economics, the term rational (or
optimal) expectations ought to be reserved for forecasts generated by a
rational, expected utility maximizing decision process in which thg costs
" of acquiring{ processing and evaluating additional information are balanced
against the anticipated benefits from further refinement of the forecast.
The rational expectations concept introduced by Muth [1961] and first applied
to macroeconomics by Lucas [1972a, 1972b] and by Sargent and Wallace [1975,
19761 goes weil beyond that of a "Bayesian'" predictor derived from explicit
optimizing behavior (Turnovsky [1969], Cyert and DeGroot [1974]). Muth
hypothesized that the mean expectation of firms with respect to some
phenomenon, say price,was equal to the prediction that would be made by
the relevant (and correct!) economic theory. Future variables anticipated
at time t are "true mathematical expectations of the future variables con-
ditional on all variables in the model which are known to the public at
time t" (Shiller [1978, p. 3]).1/ To emphasize the fact that such expecta-
tions have not been generated by an explicit, rational cost-benefit calculus

I shall henceforth refer to them as Muth-rational expectations.
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Dependence of structural parameters on policy rules

The Muth-rational expectations literature and Lucas in particular have

made a significant and lasting contribution to the theory of economic policy

and the comnstruction of policy-oriented econometric models. The basic
iﬁsight is the possibility of non-invariance of private sector structural
behavioral relationships when public sector behavioral relationships are
altered. Private sector behavior is influenced in many ways by expecta-
tions of future variables. If changes in government behavior change these
expectations, models that ignore such links from government behavior via
private expectations to private behavior are likely to forecast poorly and
to lead to misleading conclusions being drawn froﬁ policy simulations. This
conclusion does not require Muth-rational expectations per se, only some
direct effects of governmént behaviof on private expectations. The assump-
tion of Muth-rational expectations provides the additional hypothesis that
the link between private sector expectations and government behavior comes
through the private sector's knowledge of the true structure of the model,
including the parameters that describe government behavior. Thus the main
implication of the Muth—rational expectations hypothesis for macro-modeling
is the necessity of solving simultaneously for the currently anticipated
value of a variable and its future value calculated from the model. When
this has been done, the model--which now incorporates the Muth-rational
expectations assumption (i.e., the response of the private sector to cur-
rent and anticipated future policy actions) énd thus respects the "principle
of policy-dependent structural parameters''--can be used for policy simula-
tion in the standard manner. See e.g., Chow [1978] and Buiter [1977b].)

The computational requirements of a full Muth-rational expectations equilibrium
calculation may be formidable, especially for non-linear models, but there

are no special conceptual problems involved.

Inconsistency of optimal plans

Interesting and important issues arise in Muth-rational models when

policy optimization rather than policy simulation is considered. Standard
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stochastic dynamic programming approaches to the derivation of optimal
policies may be inappropriate when the model takes on the features of a

/ (Kydland [1975, 19771). Private agents optimize with refer-

dynamic gameg
ence to private objective functions and the government attempts to optimize

a social welfare function. The assumption of Muth~rational expectations

(or its deterministic counterpart: perfect foresight) implies that all
agents know each other's aims and anticipate each other's actions. This

may lead to what Kydland and Prescott [1977] have called the inconsistency

of optimal plans. |

The Principle of Optimality of Dynamic Programming states that "An
optimal policy has the property that, whatever the initial state and de-
cision (i.e., control) are, the remaiﬁing decisions must constitute an
optimal policy_with regard to the state resulting from the first decision"
(Bellman [1957]). This permits the derivation of the fundamental recurrency
relation of dynamic programming and the closed-loop optimal feedback controls
familiar from e.g., linear-quadratic regulator problems (Chow [1975j). Such
policies will be optimal in a "game against nature" but not in a game be-
tween (two) rational, optimizing agents such as the private and public
sectors, each one of which is endowed with Muth-rational expectations as
regards the behavioral strategies of the other. Traditional optimal con-
trol techniques fail to take account of the impact of future policy mea-
sures on current events through the changes in current behavior induced by
anticipation of these future policy measures.

Paraphrasing Prescott [1977], we can define a consistent policy or plan
as a sequence of rules, one for each period, which specifies policy actions
contingent on the state of the wérld in that period. Each such rule has
the property of being optimal giveﬁ the subsequent elements in the sequence.
In dynamic games between optimizing agents endowed with rational expectations,
it can happen that the optimal plan in subsequent periods is not the continu-

ation of the first-period optimal plan over the remainder of the planning
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period: the optimal plan is not consistent. A two-period flood disaster
control example can illustrate this.

There are two states of the world, good and bad, in period 2. 1In the
bad state a major flood occurs; in the good state there is no flood. The
true state will not be known until the beginning of period 2. 1In period 1
the government can try to discourage people from living in the potential
flood disaster zones by promising not to send any relief in period 2, should
a disaster occur. If, at the beginning of period 2, people have ignored
the warning given in period 1 and have settled in the potential disaster area,
it may be optimal--since bygonés are bygones--for the government to break
its promise of period 1 and to send relief if the bad state occurs.

Rational private economic agents will-anticipate such behavior and will be
more inclined‘to settle in the potential disaster area.

The implication of examples such as this, however, is not that policy
optimization is impossible in rational expectations models. Instead, as
Taylor [1977, p. 94] points out, "any optimization technique used for macro-
economic stabilization should be able to incorporate the endogeneity of
expectations." It has béen demonstrated in a number of papers (Taylor [1976],
Buiter [1977b]) that by restricting the search for optimal policies to a par-
ticular class of functions (e.g., linear feedback) characterized by some set of
parameters, restricted consistent optimal policy rules can be derived. 1In
the flood disaster example, we could e.g., constrain the set of solutions
by insisting that the government cannot renege on its period 1 promises. A
constrained optimal policy rule can then be derived quite easily. By suit-
ably restricting the class of policy rules over which the government can
optimize, it will in general be possible to write current decisions as

functions only of current and past variables, even when both public and
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private agents 'forecast efficiently conditional on their information sets"
(Brunner and Meltzer [1977, p. 51). As another example, a constant growth
rate for a monetary aggregate, M, is a very special case of a linear feed-

back rule [Aln Mt = Aln Mt— It would be of considerable interest to in-

l]'
vestigate, for a given macromodel, whether, and under what circumstances,
the constant growth rate rule is the optimal linear feedback rule. It is
quite possible that the optimal linear feedback rule will be dominated by
some non-linear policy rule, but current methods do not permit us to derive
the optimal unrestricted, noﬁ-linear policy rule. Many important unresolved
problems remain, including the formulation of an appropriate dynamic game-
theoretic equilibrium concept in a Prescott-Kydland-type model (see Leitman
and Wan [1978]). The influence of anticipated or unanticipated policy on
real economic outcomes and consequently the potential for beneficial or
detrimental policy actions is not an issue here.éj
How good an assumption are Muth-rational expectations? Unfortunately
the hypothesis is seldom tested in isolation. Instead composite hypotheses
tend to be tested: natural rate cum Muth-rational expectations, term
structure cum Muth-rational expectations, international interest parity
cum Muth-rational expectatiops, etc. The hypothesis appears to be in
danger of being consistent with any conceivable body of empirical evidence,
beéause the assumption of optimal use of the available information caﬁnot
be tested independently of an assumption about the available information
Set.é/ In empirical applications, Muth-rational expectations are best
linear unbiased predictors, conditional on some information set. By suit-
able redefinition of the information set conditioning the forecast, any
pattern of serial correlation in the endogenous variables of a model can
be rationalized as consistent with Muth-rational expectations. By becom-
ing irrefutable, the hypothesis would cease to belong to the realm of
scientific (i.e., positive or empirical) theory, as defined by Popper

(1959), although it would not lose its heuristic value.
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Muth-rational expectations are best not viewed as a positive theory of
how expectations are actually formed. The issue of how economic agents
acquire their knowledge of the true structure of the economy, which they
use in making their rational forecasts is not addressed by the theory.

Tﬁe appeal of Muth-rational expectations is that any expectation scheme

that is not Muth-rational will be consistently wrong, in the sense of yield-
ing systematic expectational errors. Sensible economic agents will ulti-
mafely'abéndén sﬁch é schemé (sée e:g.; Miﬁford [1978]): Very little is
known, unfortunately, about the learning process by which unsatisfactory
forecasting schemes are revised. Convergence to a Muth-rational expecta-
tions mechanism cannot be postulated as self-evident or inevitable (Taylor
[1975], Decanio [1979]). It seems reasonable to view strict Muth~-

rational expectétions as én acceptabie representation of private (and public!)
agents' forecasting behavior only in the tranquillity of a long-run steady-
state equilibriuﬁ.‘ It is in the evaluation of the scope for short-run
stabilization policy, however, that Muth-rational expectations-—combined

. with the hypothesis that government policy can only affect the reai vari-
ables of the.economic éystem by influencing the price or wage forecast

errors of private economic agents—-have had their most powerful and

challenging implications.

3. The 'surprise' supply function

When the hypothesis (1) that only price or wage surprises cause the
economy to diverge from the exogenous 'natural rate of unemployment' or the
'natural level of output' is combined with the Muth-rational expectations
assumption (2) that the government cannot introduce systematic surprises
into the economy when the deterministic part of govermment behavior is in-
cluded in the information set coﬁditioning private forecasts, the conclusion
(3) that deterministic policy rules cannot affect the probability density

functions of the real side of the economy emerges inexorably. How plausible
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a construct is the 'surprise' supply function? Both theoretical considera-
tions and empirical evidence suggest overwhelmingly that anticipated and un-
anticipated changes in monetary and fiscal policy will have real effects,
short run and long run. I shall emphasize the theoretical objections to

the 'surprise' supply function in what follows.

It is trivial to show that fully anticipated fiscal policy changes will
have real effects. From the standard microeconomics of the utility maximiz-
ing household, changes in tax rates will alter labor supply and saving be-
havior (Fair [19783, 1978b]). The tﬁeory of the firm tells us of the effects
of the payroll tax on labor demand and of the influence of investment tax
credits, depreciation allowances, etc. on capital formation. In the classical
full employment model, the short-run effects of an increase in exhaustive
public spending on private consumption and capital formation and tﬁe long-
run effects én productive capacity and real output are well-known. The im-
portance of direct complementarity or substitutability between various com-
ponents of private and public spending has been analyzed in Buiter [1975,
1977a] and Tobin and Buiter [1979]. Such real effects occur even in per-
fect foresight models, whether or not the state of the economy is character-
ized at each instant by a frictionless, market-clearning competitive Walrasian
temporary equilibrium. Clearly fiscal policy is "non-neutral" even in the
most classical of economic systems.

Retaining for the moment the temporary Walrasian equilibrium assumption,
we can also establish the non-neutrality of monetary policy. First consider
'superneutrality'--invariance of real variables under different proportional

rates of growth of the nominal stock of money. Different fully anticipated
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proportional rates of growth of the nominal money supply are associated with
different proportional rates of inflation. This will alter the composition
of output in the short run and the level of output in the long run. The
mechanism is that changes in the rate of inflation alter the real rate of
return on money balances whose nominal rate of return is fixed at zero;é
This changes equilibrium portfolio composition and alters the rate of capital
formation in the short run and the capital-labor ratio in the long run. In
simple 2 asset (money-capital) models, higher rates of monetary expansion
tend to be associated with higher steady-state capital—labor'ratios, but
this result does not automaticélly generalize to models with richer asset
menus.

Carrying the argument one step further, we ignore real capital formation
so that no real effects of fully anticipated monetary policy can operate
through that channel. Fully anticipated once-and-for-all changes in the
quantity of money will still have real effects if non-monetary nominally
~ denominated claims on the public sector (bonds) are held by the private sec-
tor and if these bonds enter as afguments into private sector behavioral
relationships. Traditionally, this issue has been characterized by the
question "Are government bonds net wealth" (Barro [1974]), but it is not
at all necessary for the effect of'public sector debt on private behavior
to take the form of a wealth effect. Liquidity effects or portfolio com-
position effects could also be the source of non-neutrality of public interest-
bearing debt. Debt neutrality in its simplest form is due to the cancella-
tion of private sector holdings of public debt as a component of private
net worth by the present discounted value of future taxes 'required' to
service this debt. It is a precondition both for the neutrality of level
changes in the quantity of money and for the absence of effects on aggre—

gate demand from a shift between tax financing and borrowing.
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The theoretical underpinnings of the debt neutrality theorem (Barro,
[1974, 1976b, 1977]) have been scrutinized by Buiter [1978] and Tobin and
Buiter [1979]. They conclude that the debt neutrality theorem is a theoretical
curiosum. Beyond the near-certainty of non-neutrality, there is a strong
presumption about the direction of the effect of substitution of borrowing
for tax financing. In the short run it is likely to absorb saving; in a
world with Keynesian unemployment of resources, this can stimulate effective
demand and increase output aﬁd employment. In the long run, it is likely to
crowd out real capital. An open market purchase of bonds is likely to be
expansionary (or inflationary) in the short run. Its long-run effect is
very sensitive to assumptions about relative asset substitutabilities and
about the policy rules that govern the behavior of the various components of

the government budget constraint (Currie [1978], Tobin and Buiter [1979]).

Real effects of fiscal and monetary policy in non-Walrasian equilibrium

Even if-one were to ignore all the previously mentioned channels of
real effects of fully anticipated monetary and fiscal policy, abandoning
the continuous Walrasian equilibrium assumption can generate real effects
of fully anticipated monetary and fiscal policy. Two exaﬁples will be pre-
sented.
For a very simple .and familiar.case, consider an economy in which money wage

and money price level are fixed, either indefinitely because of wage and price

controls or temporarily because of multi-period contracts. Such an
economy could be in the Keynesian general excess supply configuration of
the Barro-Grossman disequilibrium model (Barro and Grossman [1971]). Fully
anticipated changes in the quantity of money (or in the level of public
spending) will have the familiar fixed price level IS-IM effects. The

fixed price assumption is perhaps somewhat unsatisfactory, but no more so
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than the ad-hoc assumption of instantaneous and continuous competitive equi-
librium applied so routinely to labor and commodity markets by economists of

the 'New Classical School'; the Walrasian auctioneer is no substitute for a

theory of pfice determination and exchange. Relafivély little empiriual
work has been aimed at testing the Walrasian equilibrium hypothesis for
labor and commodity markets. Rosen and Quandt [1978] test for the exis-
tence of equilibrium or disequilibrium in the aggregate U.S. labor mar-
ket and find that the data reject the hypothesis that the labor market is
in continuous equilibrium. Fair indirectly tested the disequilibrium
hypothesis by including a "diseuuilibrium variable" representing a bind-
ing constraint in the loan market and in the labor market in his econometric
model of the U.S. economy. This variéble was found to be significant
(Fair [l978b]). As the authors of those studies are the first to point
out, these conclusions are highly tentative and provisional. When com-
bined with the (at any rate to this author) overwhelming casual empirical
evidence as to theAexistence and persistence of disequilibrium in factor
and product markets, there would seem to be a strong prima facie case for
the practical relevance of the disequilibrium macroeconomics literature.

A rather more iﬁteresting but still very simple disequilibrium price ad-
justment mechanism is the following. Let p* denote the log_of the equilibrium
price level, p the log of the actual price level and ;t,t+l the log of the
price level expected, at time t, to prevail at time t+1. Yt is actual out-
put and ?t full employment or capacity output. We postulate the equilibrium

price equation:

% - ~
L) P, = oz(Yt - Yt) + Peel,t

The actual price level adjusts sluggishly to the equilibrium price level

according to
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_ — * 0 < <1
(2) bp, =P Py =B - P ) <B < 1.

This specification is not implausible in an economic system without a clear
underlying inflationary or deflationary trend. With such a trend, the par-

tial adjustment price mechanism should incorporate first or higher order differ-
ences of p*.éj Combining the equilibrium price equation and the partial

adjustment, disequilibrium price mechanism we obtain:

(3 p, =o8(Y, -T) +8(

t g-1,t = Peo1)

If there are no stochastic elements, Muth-rational expectations are equivalent to

perfect foresight: ﬁt- = p_. Equation (3) suggests that even perfect

1,t t

foresight implies Yt = Y,

¢ only if B = 1, i.e., only if the adjustment of

actual price to equilibrium price is immediate. Only for the limiting case
of the diseqﬁilibrium model in which it is equivalent to an equilibrium
model, does the Muth-rational expectations assumption constrain the economy to be
at the natural level of output. Disequilibrium specifications (or‘non-
Walrasian equilibrium specifications) thus permit one to avoid the con-~
clusion so often derived from models incorporating the 'surprise' supply
function construct, that actual output differs from its natural level

(or that the rate of unemployment differs from the natural rate) if and

only if ‘there are price or wage forecast errors. Fischer [1977], Phelps

and Taylor [1977], and Taylor [1978] have constructed quite plausible

simple models with multi-period wage contracts or price setting in

advance of the period in which the price will apply. This causes the in-
formation set available at the time of the current money supply decision

to be richer than the information set available at the time that the current
wage or price was decided on. Public and private agents have the same in-

formation set at any point in time, but only the public agent 1s free to
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change his controls in response to new information; the private agent is
contractually committed by the past. Public and private agents do not have

the same opportunity sets. It may not be feasible for private economic

agents to react to a fully anticipated change in public sector policy in
such a way as to undo all real effects of this change. Even if it is
feasible, full neutralization may not be optimal. Deterministic monetary
(and fiscal) feedback rules can then affect the probability distributions
of real output and employment, even with rational expectations. (See alsé Baily
[1978].) A lot of work remains to be done to show rigorously how such multi-
period contracts can be generated as the (game-theoretic ?) equilibrium out-—
comes of realistic labor market and produce market strategies pursued by workers,
unions and firms. It is fempting, and very simple, to turn the multi-period pri-
vate contracts into contingent forward contracts that are isomorphic to the
sequence of contracts that would be concluded were markets to re-open con-
tinuously. If our aim is to model the economic system as it is rather than
as we would like it to be, this temptation is to be resisted.

In equations (l) and (2) both Yt and p, are endogenous variables. To
identify the exact scope for monetary and fiscal policy, it is necessary
to obtain the reduced form equétion for Yt. To complete the model we add

a demand side and a very simple stochastic structure. Output is equal to

real effective demand, A,
(4) Y =A_.

Effective demand is an increasing function of the real stock of money balances
and of real exhaustive public spending, G. m is the log of the nominal stock

d . ‘
of money. e, is a random demand disturbance.

(5) At = y(mt - pt) + 6Gt + eg Yy >0,68 >0,

Full employment output is a constant plus a random supply disturbance:
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(6) Y =Y+ ¢,

Y can be interpreted as the full information level of capacity output. The
Muth-rational expectation of the price 1evel,§t_l’t,is E(pt|¢t_1) where ¢t-1
denotes the information set available as of t-1 and E is the mathematical
expectation operator. If the disturbances are mutually serially indepen-
dently and identically distributed random variables with zero means, if ebonomic
agents know the structure of‘the model and if they observe Pt—l at time t-1, the

Muth-rational expectation of the price level is easily found to be:

_ __Bay _ _Bas __—Be 5
(1-8)
* 18+By Pr-1°
With B = 1 this reduces to:

' _ $ o =
7 EBele, ) = @ le, ) + S EG o) - S ¥

The reduced form of real output is given by

2 2 2
- _X af Ty - S ~ _ a8 S .
(8) Yt B 1+uBYmt B (1+ﬂ8y)(1—6+087)“(mtl¢t—1) + I+oBY t (1+aBvy) (1R +oBvy) (Gt‘¢t-1)

aBYY  _(18)y 41 4 o8y S,
1-B+oBY ~ 1-B+oBy Pt-1 © T+oBy "t ' 1+oBy 't

If the policies pursued by the authorities are known exactly by the private
sector, E(mt|¢t_l) =m, and E(GtJ¢t_l) = Gt. In that case (8) simplifies

to:

- _y(@-8) 8§ 1-8) , By 5 _ _y(@d-B)
B T = Tatasy™ T Tphosy ot " Tty ~ TB+osyPe-1

1 d 0By s
T+aBy °t T T+aBy °t'
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If B8 = 1 this reduces to:

S 1 d oy S
n = + .
(8" Yt X+ 1+oy €e 1+oy €t

If the policies pursued by the authorities have a stochastic component,

m G m

= = + G,. Here e and
E(mtld’t—l) €1,e T M and E(thq)t—l) Ce-1,t t €re Ce1,¢

ef 1.t are forecast errors orthogonal to (independent of) the private in-

formation set ¢t—l' If we assume that the private sector information set
¢t is identical to the publié sector information set wt’ the private fore-
cast errors e?—l,t and ei—l,t do not constitute channels through which the
authorities can exercise systematic influence on private sector behavior.
If the authorities are aware of their own systematic policy behavior, i.e.,
if the deterministic part of the policy rule belongs to wt’ it will also
belong to ¢t.zj The authorities are able to influence the probability distribution
of real output by randomizing their behavior and thereby introducing addi-~
tional noise into the system. They are ill-advised to do so, however.
Random policy behavior will never be consistent with minimizing the variance
of real outpﬁt around its full information wvalue. Thus, if the public sec-
tor has no informational advantage over the private sector, equations (8')
and (8") are sufficiently general for the analysis of the scope for systematic
stabilization policy.

When the Walrasian equilibrium condition (8 = 1) is imposed, we see from
(8") that real output is not affected by deterministic monetary and fiscal
policies. This, however, is on the assumption that Y is independent of
such policies. The earlier discussion of the effects of fully anticipated
fiscal and monetary policy on capacity output in market-clearing models led
to the conclusion that Y will be affected by anticipated (and unanticipated)
fiscal and monetary policies becaﬁse of the effects of such policies on

8
labor supply, portfolio allocation and capital formation.“/
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Equation (8') shows that even without making Y dependent on the parameters
of fiscal and monetary policy, realboutput can be influenced by known, activist
policy rules if B < 1. Inmertia in the adjustment of actual price to equi-
librium price provides scope for fully anticipated changes in m and Gt to
render Yt systematically different from Y.

McCallum [1978] has argued recently that price level stickiness by it-
self is not always sufficient to invalidate the proposition that determin-
istic stabilization policy cannot affect tﬁe probability distributions of
real variables. It is indeed possible to disguise a classical market-clearing
sheep in non;Walrasian wolf's clothiné.gj In McCéllum's model the behavior
of real output is governed ultimately by a second other stochastic dif-
ference equation in real output. Policy can only affect the behavior of

output via a one-period price forecast error: With rational

P 7 Py|e-1-

expectations policy is automatically emasculated. I would therefore argue

that more weight should be attached to the conclusion reached in this

section: it is very simple to construct quite plausible models wiéh slug~

gish wage or price adjustment that do leave scope for real effects of deter-
10/

ministic monetary and fiscal policy.— The example developed in equations

(1) to (6) suffices to establish this.

4. Conclusion

Muth~rational expectations are a useful addition to the small collection
of simple and tractable hypotheses about expectation formation in the
macroeconomist's toolkit. The éssumption that economic agents use the true
model to make their (unbiased) forecasts suggests that Muth-rational expecta-
tions are likely to be most appropriate when the analysis is restricted to
the tranquillity of a long-run steady state. The positive economic ques-

tion as to how economic agents form forecasts when they do not know the true
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underlying economic model still remains to be answered (see DeCanio [1979]
and Friedman [1979]).

The dependence of the structural parameters of economic and econometric
models on the policy rules followed by the authorities in Muth-rational expecta-
tions models is an important theoretical insight. Its practical importance
for policy evaluation exercises using econometric models still remains to
be established on a case-by-case basis.

Optimal control theory éan be used--with care--in Muth-rational expectations
models once the endogeneity of expectations has been allowed for in the
specification of these models.‘ The distinction between a game against nature
and a game between optimizing players endowed with foresight is extremely
important and has implications well beyond the current debate. Once we
cease to model private agents as playing a game against nature--the com-
petitive market--standard optimization techniques are no longer applicable
within the private sector.

The weakness of the theoretical foundations of the 'surprise' supply
function, according to which alternative anticipated fiscal and monetary

policy rules will not generate different outcomes for real economic vari-

ables, can be exposed in four propositions.

Proposition 1:

11/ . .
The behavior of real economic variables is not in general——/ invariant
under alternative fully anticipated trajectories of fiscal policy instru-
ments such as government spending and tax rates, even in classical, fric-

tionless models.

Proposition 2:

The behavior of real economic variables is not in general invariant
under alternative fully anticipated proportional rates of growth of the

nominal money stock, even in classical, frictionless models.



-18-

Proposition 3:

The behavior of real economic variables is not in general invariant
under alternative, fully anticipated levels of the nominal money stock--

i.e., money is not neutral--even in classical, frictionless models.

Propositions 1 to 3 rely on the effects of fiscal and monetary policy
on labor supply, saving and investment behavior and portfolio composition.
Even if, for the sake of argument, the standard microeconomic and port-
folio-theoretic considerations underlying Propositions 1 to 3 are dis-

missed, policy-neutrality can be invalidated because of Proposition 4.

Proposition 4:

Non-Walrasian equ%libria with quantity rationing and inertia in the
adjustment processes of wages and prices can cause real economic variables
to track different time paths when alternative, fully anticipéted fiscal
Oor monetary policies are followed. Fiscal and monetary policy chapges,
anticipated or unanticipated, can alter real effective demand, output and
employment evén if the notional supply of and demand for labor, the real

interest rate and the composition of private sector portfolios are not

affected.

Now that Sargent [1976] has convincingly argued the "observational equivalence
of natural and unnatural (sic) rate thepries of macroeconomics,'" the evidence
concerning the relevance of the Walrasian and the non-Walrasian equilibrium
models will have to come either from the comparison of sample periods during
which different policy rules were in effect or from the detailed study of
price, wage and quantity adjustmepts in individual markets.

There‘is no reasonable case that deterministic monetary and fiscal

policy rules cannot alter the cyclical fluctuations of the economic system
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or the nature of its trend growth path. Whether "stabilization policy" has
in fact been stabilizing or destabilizing is a separate empirical issue--
one that will be extremely difficult to settle with any degree of confidence.
The recognition that monetary and fiscal policy give the government a handle
on the real economy implies the existence of scope for both beneficial and
detrimental policy behavior. There is no presumption at all that a govern-
ment that gits on its hands and determines the behavior of its instruments
by the simplest possible fixed rules is guaranteed to bring about the best

of all possible worlds.



FOOTNOTES

*I Wouid like to thank, without implicating, the fbllowing for
cdmments on an earlier draft of the paper: Jonathan Eaton, Ray Fair,
Robert Hall, Petgr Kenen, Finn Kydland, Richard Lipsey, Michael Parkin,
Douglas Purvis, and Harvey Rosen. I have also benefitted from comments

in seminars at Southampton University and Queen's University.

-l/This definition of Muth-rational expectations has been extended in

a natural manner by Lucas and Prescott [1974]. They define rational expecta-
tions by the condition that thé subjective probability distribution of

future economic variables held at time t coincides with the actual, ob-
jective conditional distribution based on the information assumed to be

available at time t.

g-/The game will probably not be a symmetric game. There are many

"small" private sector agents facing a "large" public sector. It is
probably better to model the public sector as the dominant player and
the private sector as the non-~dominant player. An asymmetric equilibrium

concept such as a Stackelberg equilibrium suggests itself.

— It should be noted that Prescott's proposition about the time-incon-
sistency of (unrestricted) optimal plans is also applicable to games involv-
ing only private economic agents. The same fundamental problems arise with-
in the private sectof, e.g. when oligopolistic interdependence of firms is
combined with rational expectations. Another example can be drawn from the
optimal labor market contracts literature (see e.g., H.I. Grossman [1978]).
Multi~period employer-worker contingent contracts involving elements of
risk-sharing have the property that "although both parties can improve their

expected outcomes by making the arrangement, one of the parties usually will



find thét his actual outcome would be better if he were not bound by the
arrangement." (Grossman [1978, p. 666].) 1In such states of nature reneg-
ing on the contract would be optimal. Thus optimal labor-market contracts
can be "inconsistent." In response to this, institutions tend to be created
that restrict the opportunities for private agents to re-—optimize as time
passes and new states of nature are realized. Legal enforcement of long-
term contracts after the present value of continuing to honor the contract
becomes negative for one of the parties, is an example. I would not wish
to argue that because optimization is thus restricted, the whole notion of
utility maximization and market value maximization is a useless one and
should be replaced by the study of the operating characteristics of various
fixed rules of thumb. Yet this is e#actly what Prescott appears to insist

should be done in dynamic games with rational expectations.

4/

— It should be noted that "available'" is not an economic category.
The information set can presumably be expanded by the expenditure of

additional resources.

-E/The only kind of model that exhibits super-neutrality obtains this
result by incorporating real money balances as an argument in the direct
utility function of (infinitely lived) households. A constant total real
rate of return on money balances can be made up of any combination of the
explicit return (due to changes in the general price level) and the im-
plicit marginal utility yield from holding money balances (Sidrauski

[1967]). No proper transactions role for money balances is included.

—/Such a 'multi-geared price adjustment equation' can be constructed
in a manner analogous to John Flemming's 'multi-geared adaptive expecta-
tions hypothesis' (Flemming [1976]). The price adjustment mechanism of

equation 2 would be optimal if the cost of departing from the equilibrium



price and the cost of adjusting towards the equilibrium price were both

quadratic.

—/It should be clear that, if the government has an informational ad-
vantage over the private secto? (thD ¢t), e.g., because of differential
access to or capacity to utilize certain kinds of information, monetary
(and fiscal) policy can have real effects even when the continuous Walrasian

equilibrium assumption is maintained (Barro [1976a]).

8 .
— These effects could be incorporated in the model of equations 1, 2,

4, 5 and 6 in the following Wa?- Add a labor market. The supply of labor
depends (inter alia) on the after-tax real wage. The notional demand for

labor depends on marginal wage and non-wage labor costs and on the capital stock.
Y is now the full information level of output that would be produced if the
labor market were to clear with the given stock of capital. Equation (5)

is decomposed into an effective demand (IS) equation and a monetary equi-
librium (LM) equation. Real capital formation depends on the real interest
rate. The demand for real money balances depends on the nominal interest

rate. Private sector net worth, which is an argument in all household

sector behavioral relationships (including labor supply) depends on pri-

vate sector holdings of interest-bearing public debt.

9/

= This has been familiar since the early days of the expectations-
augmented wage-Phillips curve. What prima-facie looks like a disequilibrium

labor market adjustment mechanism is transformed into an instantaneous

natural rate model once Muth~rational expectations are added. w denotes
the log of the money wage rate,'u the actual unemployment rate, u* the
natural unemployment rate and T the rate of growth of labor productivity.

Combining a disequilibrium wage adjustment equation with a mark-up price



equation (or with the real wage equals marginal product of labor condition)
we obtaina'surprise' supply function model of deviations of the actual

from the natural rate of unemployment.

- = —11% - - -
Ve T Wy ST ety +p g TP n<?0

and

Pe TP TVt t-1 t

imply

= —u* 7
P, = n(u-u*) + Peoit

10/

In the wage-price model of the previous footnote, inertia can be
built into the labor market adjustment equation or into the price adjustment

equation as in equations (1) and (2). This would restore the scope for

activist policy.

11/

Here and in what follows 'in general' is shorthand for 'except in very

special conditions that are not likely to be of practical interest.'
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